Mynuunnansnoe Gloxkernoe obuweobpazoBaTeabHoe yupesacnue
"Paznoabuencrkan cpeansis wkoaa"
Coserckoro paiiona PecnyGaniu Kpbim

PACCMOTPEHO COIr'JIACOBAHO
Ha 3acenaniny MO 3am. pextopa no YBP
Pykosganreas, MO # A.O.Toekyc
B.B.Hanosa 9.08.2025r.
Ipotokon Nel

or_28.08.2025

PABOYASI IPOIPAMMA
(ID 7251726)

yuebuoro npeamera «AnreGpa it HAYAAA MATEMATHYECKOTO anasausa.
Yraybaenuntii yposenny

Juis oByuatoumxes 10 — 11 knaccon

¢. Pasnonshoe ,2025ro0



INOACHUTEJIBHAS 3AIINCKA

Y4eOHbIii Kypc «AnreOpa W Hayalla MaTEMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
HaubOosiee 3HAUYMMBIX B MPOrpaMMe CpelHero oOmero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOpPOHBI, OH oOO0Oecrne4ynBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4eHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPyrUX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroliuecsi OBJAJICBAIOT  yYHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTopas
dbopMyIIMpyeT CBOM JOCTHIKEHUS B MATeMaTHIeCKoi popme.

Y4eOHbIil Kypc aireOpsl U Ha4all MAaTEeMAaTUYECKOTO aHANIM3a 3aKJIaJ(bIBACT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh HMX IS
JAIBHEWINETO0 00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYEeCKOro aHaIHn3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHS C TIOMOIIBIO MHAYKIIMU U PAacCyX)AaTh JACAYKTHUBHO, UCIIOJIL30BaTh 0000IIEHNE 1
KOHKPETHU3aIMI0, a0CTparupoBaHUE M AHAJIOTHIO, (OPMUPYET KPEaTMBHOE U KPUTHUUYECKOE
MBIIILJIEHUE.

B xome m3ydenus y4yeOHOro Kypca «Anredpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOyyaronuecss TIOJy4YaloT HOBBIA OIBIT PEIICHUS NPUKIAJHBIX 337a4, CAMOCTOSTEIHLHOTO
MOCTPOEHUS MAaTeMAaTHYECKUX MOJIEJICH pEaIbHBbIX CHUTYallMi, HHTEPIPETAlUU MOJIYYSCHHBIX
pElIeH, 3HAaKOMATCA C MPUMEpaMU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIl Kypc 00J1ajlaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyercss Kak uyepe3 ydeOHbI MarepHual, CHocoOCTBYOLIMH (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky yd4eOHOH  JesTenbHOCTH, TpeOyromein
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSTENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 32 MOJTYUYEHHBIN pe3yJIbTar.

B ocHoBe meTtonukm oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaIM3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUT O0yYEHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHallN3a» BHIIETICHBI
CIIEYIONINUE COJEPKATEIHbHO-METOUYECKE JHHUHN: «Yucia W BeUKCIEHUS», «DyHKIUH U
rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Havama maTemaTndyeckoro aHanmsa», « MHOXECTBA U
Jorukay. Bce OCHOBHBIE COJEPKATEIbHO-METOAMYECKUE JUHUU H3Y4aloTCs Ha MPOTSKEHUU
JBYX JIeT oOydeHHUs Ha YpOBHE CpPEIHEro OOIero oOpa3oBaHMsl, €CTECTBEHHO JOMOIHSS APYT
JIpyra W TIOCTENEHHO HACHIIAsCh HOBBIMH TE€MaMH W paszaeiaMu. JlaHHBIA y4eOHBIH Kypc
SBJISICTCSI WHTETPATHBHBIM, TIOCKOJIbKY OOBEAWHSET B cebe colepKaHue HECKOJIbKHUX
MaTeMaTHYECKUX JUCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpUsi MHOXKECTB, MaTreMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydarommecs
OBJIQ/ICBAlOT BC€ Ooyiee MMPOKHUM MAaTEMAaTHYECKUM allliapaToM, y HHUX IOCIEA0BAaTEIbHO
dbopMHUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pPeabHON
CUTyalld, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHHUU Y4eOHOTro Kypca, A pelieHUs
CaMOCTOSITENIbHO C(HOPMYTHPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOH OTBET.



ConepxaTenpHO-MeTOAMYECKast ~ JMHUSA  «Yucima W BBIUMCICHHS»  3aBepIIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTEINBHBIX YHUCEN, KOTOpOEe OBLIIO HAYaTO Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero obmiero o0pasoBaHus 0co00e
BHUMaHHE yjaessieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIA, YMEHHE JIENaTh MPUKUJIKY, BBIIOIHATH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTeMaTu4YCCKNMHU
KOHCTAaHTaMHU. 3HAKOMBIC O6y‘-IaIOH_II/IMC$I MHOXCCTBA HATYpAJIbHBIX, LCJIbIX, PAllMOHAJIBHBIX U
JCHCTBUTEIILHBIX YHCEN JIOTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoM U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YUCCII, apI/I(bMeTI/I‘ICCKI/Ie Oorcpanru, a TaKXKXC HM3BJICUCHUC
KOpHS  HATypaJbHOM CTEIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO Kpyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3ada4 d)OpMpreTCfI MMpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ POJIA B IIOCTPOCHUU MOJIEIEN PEAIBHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCSl 0000IIECHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peallM3yeTcs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpeIHEro ooOmero o0pa3oBaHMs, I[OCKOJIBKY B KaxIoM paszaeie IIporpammer
IPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1adu. B pe3ynbraTe oOyuaroiiuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKHX YPAaBHCHUH, HEPABCHCTB U CHCTEM, a TaKXe 3ajad,
COACpKAIIMX IapaMETpPhI. HOJIy‘-ICHHI)IG YMCHUSA IHUPOKO HCIIOJB3YIOTCA HpPU HUCCICAOBAHWU
GyHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELICHUN NPUKJIAJHBIX 3a/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOONBIIMX U HAaMMEHBIINX 3HaUeHHH QyHKIMU. [[aHHas copeprKaTenbHas JIMHUS BKIIOYAET B
ce0s1 Tarke (popMUpOBaHME YMEHHH BBIMOMHATH pacy€Tel MO (opMmynam, HpeoOpa3OBaHUS
paluOHAJIbHBIX, UPPAIIMOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KeHI/II\/JI, a TaKXKe BBIpa)KeHI/If/'I,
COZIepKaIUX CTerneHn u Jorapudmel. braromaps u3ydeHHIO anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEWIIee pa3BUTHE AaNTOPUTMUYECKOTO ¥ a0CTPAKTHOTO — MBIIUICHUS
oOyJarommxcs, GOpMUPYIOTCS HABBIKU JIETYKTUBHBIX PACCYKICHUH, paObOThI C CUMBOJBHBIMH
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI I PELIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HArJSJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHO-MeToANYeCKass JTUHUS «DyHKIMU U rpadUKu» TECHO TEperieTaeTcs C
OpYTMMH  JMHUSIMM ~ y4eOHOro Kypca, IIOCKOJbKY B  KakOM-TO  CMbICIEe  334aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUs  Marepuana. l3ydeHune  CTENEHHOW, IOKa3aTesbHOM,
Jaorapru(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIIHIA, UX CBOMCTB U IpaMKOB, UCIIOIH30BAHUE
GyHKOMIA Ui pelieHus 3a1ad U3 JPYruxX y4eOHBIX MPEAMETOB W PEAbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKUM aHAJM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipn
3TOM OOJbIIOE BHUMaHUE yreiseTcss (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiIamMu
3aBUCHMOCTH MEXIy Pa3THUYHBIMH BETMYMHAMHM, HCCIIEAOBATh NONTy4YEeHHbIE (DYHKIUH, CTPOUTh
ux rpaduku. Marepuan 3TOH coJAepKAaTeNbHON JIMHUM HaleleH Ha pa3BUTHE YMEHHUH WU
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATH 3aBUCHUMOCTH MCXKAY BCIWMYHMHAMU B paSJ’II/I‘-IHOI\/'I (l)opMe:
aAHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume crnocoOCTBYeT pa3BUTHIO
QITOPUTMHUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHIO W KOHKPETU3allWH,
UCTIOJIb30BAHUIO aHAJIOTHIA.



CopepxarenbHast 1uHusa «Hagana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyr KaK MaTeMaTH4YeCKHX, TaK M MPHUKIATHBIX 3a/a4, JOCTYIMHBIX 00YYaromuMCs,
TaK KaK y HHUX IMOSBISETCS BOZMOKHOCTh CTPOUTH IPpaUKH CIOKHBIX (DYHKIIUH, OPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsl mpoueccoB. JlaHHas cojepkaTelibHas JIMHUSA OTKPHIBAET HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH peajbHbIX CHUTyaluid, I03BOJIET
HaxXOAWTh HaWwIydlllee pPEUIEHHE B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CIHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U UcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax, MIOJyYEHHBIX B XOJI€ pa3BUTH MAaTEMATUKHU KaK HayKu, U
00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAss JHHHUS «MHOXecTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH U IpejuiararoT Haubosee
YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKUd U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOydaroleMycs I[OHUMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHMKW M HCIIOJIb30BaTh €ro JJs BBIPAXKEHHsS] CBOUX MbIcied. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTrOCTh
000OCHOBaHMUN ¥ ClIeIOBaHHE OMNpeAeNEHHBIM TpPaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTU4YEeCKOW JIOTMKU CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOIO
MBILUIEHUS] 00YYarOUIXCcsl, MO3BOJISIET UM CTPOUTH CBOU PAaCCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHUS, KOTOpbIe  IpPHU3BaHbl  CHOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENEH pealbHbIX CUTYallUud, HCCIIEOBAHUS 3TUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaluu3a, HHTEpHpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIH W3 pa3lielioB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEeLIeHUs] MPUKIAaTHbIX
3amad. Ilpu pemeHun peanbHBIX MPaKTUYECKMX 3a4ad  OOydaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HpOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HAaBBIKOB PEILICHUs MPUKIAJAHBIX 33]]a4 OPraHU3YyeTCs B MPOLIECCE U3YUYEHMS BCEX TEM y4eOHOTro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOI0 aHalIn3ay.

Ha uzydenue yue6HOTO Kypca « Anredpa u Hadajaa MaTeMaTHYECKOTO aHaIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henenwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. VMcnonbs3oBanue noaxosieit popmbl
3anyucy JEHCTBUTENBHBIX YNCEN JUIsl pEIICHUs IPAKTUUECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUs LETbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorounessl OT OJHOM NEepeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunmrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS]  HPPALMOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeobpazoBaHue BbIpaKeHUM, COlepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. Pellienne TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBl JIMHEHMHBIX YPaBHEHUMU.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMbI JIMHEHHBIX ypaBHeHUN. Pemenue
MPUKJIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanre mocTpoeHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENIEH PEaJbHOM CUTyallMH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peabHOM JKHU3HH.

DOyHKUUH U rPpaduKu

OyHKUMsA, crnocoObl 3anaHus (QyHKuuu. B3aumuHo oOpatHble (yHkiuu. Kommosuius
bynkumid. ['paduk GyHkuu. InemenTapabie mpeoOpazoBanus rpaduKoB GyHKIIHN.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnas, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIECIOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il CTemeHu Kak (PyHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO yOBIBAIOLICH MeOMETPHUECKON MPOTPECCHU.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBable (yHKIMH W uX cBoiicTBa. Toukw pas3pbiBa. ACUMOTOTH TpadUKOB
¢bynkuii. CBoiicTBa (GYHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[Tpou3sBosHbIE 3NeMeHTapHbIX QyHKUIUH. [Ipou3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U UX CBOMCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJis ONHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbabsie u 1mensle uucna. IlpumeHeHHMEe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3a1a4 B ETbIX YUCIIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX 4YHced M pelleHus (U3NYEeCKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHECHHA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN O MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4ecKOro aHaJmu3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiod wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belyucienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbauna.

[IpumeHeHue wWHTErpana JUIsl HAXOXKJIEHHUS IUIOMAAeNd IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3iuyHbIM cepam
PO ECCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, T[OHUMAHUE BIHUSHUS COLHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  AKOJOTMYECKHX  MpoOJeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Karolled cpefbl, MIaHUpOBaHUE
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JIsl OKPYKAIOILIEH CPEIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBJISITh M XapaKTEPU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBaTh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajiaraTb KpPUTEPUU IS BBIABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBATh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuyHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIeMBI,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuuec U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TPE3CHTALMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCO0 peleHUs ¢ Y4EToM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WM HEJOCTHKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JIpPYTMMH 4JI€HaMHU KOMaHIbl, OLIEHHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenusst B 10 kJjiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MpPEIMETHBIE
pe3yJabTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YUCIIO, OECKOHEUHAs! TEPUOIMUECKas
poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PAllMOHAIBHBIX M JAEHCTBUTEIbHBIX
4HCell, MOLYJIb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHSTH IPOOU U MPOLEHTHI IS PEIICHHS MPUKJIAAHBIX 3324 U3 Pa3IMYHbIX OTpaciei
3HAHUH U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWIa OKPYIJIEHHS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATH IOHATUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAITYI0 (OpMY 3alHMCH JCHCTBUTEIBHBIX YWCEN NIl PEIICHHWS MPAaKTUYECKHX 3a1ad U
IIPEJICTaBIICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypajIbHOI CTENEeHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOZHO ONEpPUPOBATH MOHATHUSAMU: JorapudM 4YHucia, AECITUYHBIE U HATypajbHbIE
JorapudMmBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHUsS M HEpABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPABHEHHS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJ HHTEPBAJIOB Il PELICHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 GUIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTHh JeJeHHEe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUpOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpHIa,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIEIUTENN AJIs PelieHus
CHUCTEMBI JIMHEHMHBIX YPABHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYallUH C ITIOMOIIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHMM, WCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOIINBIO MAaTpUll U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJYYEHHBIN Pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTEHNeHH C
palOHAIBHBIM [1I0KA3aTENEM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MOB uId  MpeoOpazoBaHus  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WJIU OCYLIECTBIISASA IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMyiasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (OPMYIIbI ISl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJENIUPOBaTh pEeaJIbHblE CUTyalluM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
yYpaBHEHHs, HEpPaBEHCTBA 10 YCIOBHIO 3a/ayd, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM alIapaTa ajireopsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3aJaHus (YHKLUHU, B3aUMHO
oOparHble (QyHKUIMH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIHUH, BBIIOJHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CcBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHHs] M MHOXKECTBO 3HAaYeHUH
GbyHKUIMY, HYJIM QYHKLUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOJUYECKUE
(GYHKINMM, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbIlIee M HaUMEHblIIee 3HaueHne (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (YHKIHMS C HATypalbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTypaJbHBIM W LENBIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTETIeHU KaK ()YHKIUU OOpATHOH CTENICHH C HaTypaIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHU: IMOKa3aTeNbHast W Jorapumuueckas QyHKIUH, UX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX IPApUKH JUTS PEIICHHS YPaBHEHHIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKIMN YHUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUHA IS UCCIIEAOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB M PEANbHOM KU3HH, BBIpAXATh (HOpMyJamMu
3aBHCUMOCTH MEX/y BeJTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdIecKas U TeOMETPUYECKas MpOrpeccus,
OeckoHEUHO yObIBarollasi reOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBbHBIN POCT,
(bopMyI1a CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PeaIbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa;

CBOOOJTHO ~ OMEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/JaHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE M OTPAaHHYCHHBIE TTOCIIE0BATEIFHOCTH, IIOHUMATh OCHOBBI
3apOXKIECHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKU pa3pbiBa Trpaduxa
GYHKIIUHM, aCUMIITOTHI rpaduka GyHKIUY;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIUS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH /17151 peIIeHUs 3a/]1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TepBas W BTOpass TNPOMU3BOJHBIE (DYHKIIHH,
KacaTesnbHas K rpa@uky QpyHKINU;

BBIUUCIISIT TIPOM3BOJHBIE CYMMBI, TPOW3BEIEHHs, YaCTHOTO W KOMITO3UIIMH JBYX
(byHKUMH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKLUH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [T peleHus 3a/1au.



MHo:kecTBa U JIOTHKA:

CBOGOI[HO OﬂepI/IpOBaTb INOHATHUAMU: MHOXKECTBO, onepam/m HaJg MHOXCCTBaMU,

HUCIIOJIB30BAThH TCOpCTI/IKO-MHO)I(CCTBeHHBIfI armapaT IJIA OIIMCaHUusA peaJIBHbIX HpOI_ICCCOB
U SIBJICHUM, TIPH PEIICHUH 33]1a4 U3 JPYTUX YIYCOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHUSIMH: OIPEACIICHHE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKA3aTeNbCTBO, PAaBHOCWIBHBIC YpaBHEHUS U
HEpaBEHCTBA.

K xonmy oOydenuss B 11 kijacce oOydaromuiics MOJYYUT CICAYIONIUE TMPEIMETHBIE
pe3yJbTaThl MO OTIENBHBIM TeMaM pabdoyeil mporpaMMel y4eOHOro Kypca «Anrebpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OIMEpPUPOBaTh TMOHSATUSMHU: HATypajJbHOE U IEJ0oe YHCI0, MHOXECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NMPU3HAKU AeaumocTu uenbix yucen, HOJ u HOK
HaTypaJbHbBIX YHCEN IJI PELICHHS 3a/1a4, IPUMEHATh aIropuT™ EBKInaa;

CBOOOJHO ONEpUPOBATh MOHATHEM OCTAaTKa MO MOJYJI0, 3aIUChIBATh HATypaJibHbIE YHCIa
B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUUCIICHNUS;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHCeN, MPEICTaBIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M1 TPUTOHOMETPUIECKOH (opme,
BBITMOJHATH apu(METHUYECKHE ONEpalii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C MOMOIIBIO PABHOCHIIBHBIX MTEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HeoO0XxouMble (POPMYJIBI JISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPAaBHEHUIN U HEPAaBEHCTB,
PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIIECHUS CUCTEMBI U COBOKYITHOCTEMN
paloHaIbHBIX, HpPPAIOHATBHBIX, TOKA3aTENbHBIX H JIOTapU(MUYECKUX YpaBHEHUU U
HEPaBEHCTB;

pemarh panuoOHaNbHBIE, HPpPALMOHAIbHbBIE, [OKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, COJIEpKalllie MOAYJIM U TapaMeTphl;

MPUMEHSTh TpaduvecKre METOIbI ISl PEIICHUs] YpaBHEHUN W HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpaMy;

MOJIEJIMPOBaTh peajibHble CHUTyallMd Ha $3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 33Jayd, HCCIEI0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOYYEHHBIH Pe3yIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHU (PYHKIUN C IMOMOIIBIO AJIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHI;

CTPOUTh TeOMEeTpHYecKre oOpa3bl ypaBHEHWH M HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHSTh (QYHKIUU AJI1 MOJISTHPOBAHUS M UCCIIEIOBAHUS PeaTbHBIX MPOIIECCOB.

Hauvana matemaTu4yeckoro aHajamsa:



UCTIONIB30BaTh MPOM3BOMHYIO ISl  HCCIeNoBaHWS (DYHKIMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

HAXOJWTh HaUOOJIbIIIEe U HAMMEHbIIIEeE 3HAYCHHS (PYHKIIMHA HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO Ul HAXOXJICHUS HAMIIYyUYIIerO PEIICHUs B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, Ui OINPENICICHUS CKOPOCTH M YCKOPCHHS
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne HprootoHa-
Jlelbuuma;

HAXOJWTh IJIOMIAIH IIIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh TPEJCTABICHUE O MATEeMAaTUYECKOM MOJICIIMPOBAHMH HA TMPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHHH,

pemarh MPUKIaIHBIC 33]a4d, B TOM YMCIIE COIMAIbHO-3KOHOMUYECKOTO U (PU3HUYECKOTO
xapakrtepa, CpeacTBaMH MaTeMaTHIeCKOTO aHanm3a.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 1 bubmmoreka [JOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUH
) Oyukiun 1 rpadukn. CreneHHas QYHKITIS 12 1 bubmmoreka [JOK
C LEJBIM ITOKa3aTelIeM https://m.edsoo.ru/1568aba3
3 Apudmernaecknii KOpeHb N-0i CTENCHH. 15 | bubnuoreka [IOK
HppaumonaibHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarenpHas Qynkuus. [lokazarenpHbie 10 1 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/f11c4afd
5 Jlorapudmuueckast GyHKIIHS. 13 1 bubmuoreka [JOK
Jlorapudmuueckue ypaBHeHUS https://m.edsoo.ru/f11c4afd
6 Tpuronomerpuyeckue BeIpaXXeHUs U ) | bubmuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/1568aba3
bubnmorexa LIOK
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 hitps://m.cdsoo.ru/1 568abal
bu6nunorexa LIOK
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 hitps://m.edsoo.rw/fl 1cdafd
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 5 5 bubnunoreka LIOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOT'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTpoabusie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 UccnenoBanue QyHKIHI ¢ TOMOIIBIO ” 1 bubmmoreka [JOK
MPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
bubnunoreka LIOK
2 Hepoobpasiias 1 HiTerpal 12 : https://m.edsoo.ru/f1 1cdafd
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1 o6ubmotexa LJOK
TpuronomeTpuuecKre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 WppanmonanbHble, OKa3aTebHbIE U 24 | bubnuorexa [IOK
norapuMUYECKHe HEPABCHCTBA https://m.edsoo.ru/f11c4afd
5 KommiekcHbie uncna 10 1
bubmmoteka IIOK
6 H 10 1
ATYPATILHRIC M HEIIBIC HHC/Ta https://m.edsoo.ru/f11c4afd
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 HOKa3aTenIr),HHx 1 Jiora I/I(l)l\fI/II)IICCKI/IX 12 1 Oubmorera [IOK
. p https://m.edsoo.ru/f11c4afd
ypaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 1
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 16 ) bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

ITOYPOYHOE IIVTAHUPOBAHME , 10 KJIACC

KoanuecTBo 4acoB

JaTa nzyyenus

Ne Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero
padoThI padoThI
ILnan ®dakT
1 MHOXeCTBO, Oneparii HajJi MHOYKECTBAMH H 1 1.09
. )

WX CBOWMCTBA

2 Juarpammsl Diinepa-Benna 1 1.09

3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1 4.09
ammapara JJis pelIeHHs 3a1a4
Parmmonansupie unciaa. OOBIKHOBEHHBIC U

4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHBIE 1 5.09
MIePUOTUYECKHE TPOOH
Parmmonansupie unciaa. OOBIKHOBEHHBIC U

5 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHBIE 1 8.09
MEPUOIUUECKHIE TPOOH

6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1 2.09
pelieHus MPUKIAIHBIX 33124

7 [Tpumenenue apobeli U MPOIIEHTOB AJIs 1 11.09
pellIeHus MPUKIATHBIX 3a7a4

g JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U | 12.09
WppALMOHATIEHBIE YHCIIa

9 ApUI/I(I)MCTI/I‘lCCKI/Ie OTIEPALINH C 1 15.09
JIEHCTBUTEIILHBIMU YUCIIAMH

10 Mo;v[ym, JEHCTBUTEIBLHOTO YHCIIA U €T0 1 15.09
CBOMCTBA

1 [TpuOkEHHBIC BRIYUCIICHUS, TIPABHIIa | 18.09
OKPYTJICHUS, IPUKUIKA U OIICHKA pe3yibTaTa




BBIYHUCIICHUN

12

13

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U

JIPOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUSA LECIIBIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

19.09

22.09

22.09

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOT'OUJIEH C
octatkoM. Teopema besy

25.09

16

17

MHOTOo4JICHBI ¢ TeTBIMEA KO3 (QHUIITHeHTaAMHU.

Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

26.09

29.09

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

[IpuMeHeHne onpenenuTens s PeIeHHs
CUCTEMBI JINHEWHBIX YPaBHEHUI

29.09

2.10

3.10

6.10

22

23

Pemenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemienne IMMPUKJIIAIHBIX 3a1a4 C IOMOIIbBIO

6.10

9.10




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUMHENHBIX ypaBHEHUN"

OyHKIMs, CrIOcOObI 3a1aHus (PYHKITUH.
B3aumHuo oOpatnbie ¢pyHkimu. Kommosumms
byHKIHA

I'paduk GyHkIMH. DeMEHTapHbBIC
npeoOpazoBanus rpadukoB QyHKINN

10.10

13.10

13.10

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHndd pyHkuuu. Hymm ¢pynknmm.
[TpomexyTKH 3HAaK MMOCTOSTHCTBA

16.10

28

29

30

YérHble U HEUETHBIE (PYHKIINU.
[lepuonnyeckue ¢pynkmu. [IpomexyTku
MOHOTOHHOCTH ()YHKITHH

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKLIHU Ha TPOMEXKYTKE

Jluneiinas, kBagpaTuuHas u 1poOHO-
JAvHeNHas QyHKIUH

17.10

20.10

20.10

31

32

33

DeMeHTapHOe UCCIIEI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

DeMeHTapHOe UCCIIeI0BaHUE U ITOCTPOCHUE
rpaduKoB 3TUX QYHKIHMN

CreneHb ¢ 1eTBIM TOKa3aTesneM. bruaom
Herorona

23.10

24.10

6.11

34

35

CreneHs c IeIbIM IT0Ka3areiaeM. buaom
HeroTona

CrenenHasi GyHKIHUS C HATYpaJIbHBIM U

7.11

10.11




1eNbIM NokaszareseM. E€ cBoiicTBa u rpaduk

KoHntponbnas padora: "CreneHHas GyHKIHSL.

36 . 10.11
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHON 1311
CTEIICHU U €r0 CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON 1411
CTENEHU U €r0 CBOMCTBA

19 [TpeoOpa3oBaHus YMCIIOBBIX BBIPAXKEHUH, 1711
CoOJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YMCIIOBBIX BBIPAXKEHUH, 1711
COJIepKalIuX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUH, 20.11
CoOJIepKaliX CTENEHU U KOPHU
HppauuonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHHs UPPALMOHAIBHBIX 21.11
ypaBHEHUU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/BbI PEIIECHUS UPPALMOHAIBHBIX 24.11
YpaBHEHUU
Wppaunonanbubie ypaBHeHUsl. OCHOBHbIE

44 METO/bI PEIIECHNS UPPALMOHAIBHBIX 24.11
yYpaBHEHUU

45 PaBHOCUIIBHBIE TIEpEXO/IBI B IzemeHI/m 2711
UpPpalMOHATIbHBIX YPaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT 811
VPPaLMOHATIBbHBIX YPaBHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT L 12
VPPaLMOHATILHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN 1.12




UPPALMOHAIILHBIX YPaBHEHUN

CgoiicTBa u TpadUK KOPHS N-OH CTENEHU KaK

49 ($yHKIMM 0OpaTHOM CTENEHH C HATypPaIbHBIM 4.12
[oKa3aTeseM
CgoiicTBa u rpaduK KOpPHS N-OH CTENEHU KaK

50 GyHKIMH 00OpaTHOW CTENEHU ¢ HATypaJIbHBIM 5.12
MoKazaresiem
KonTtpoinbnas padora: "CBoiicTBa u rpadux

51 KOpHsI n-0# creneHu. MppalmoHaibHbie 8.12
ypaBHeHuUs"

5 CreneHsb ¢ palliOHAIBHBIM [TOKA3aTENEeM U €€ 212
CBOICTBa
CrermneHb ¢ palluOHATBHBIM MTOKa3aTeNeM U e€

53 . 11.12
CBOICTBa
CrerneHb ¢ paluOHATBHBIM MTOKa3aTeNeM U e€

54 . 12.12
CBOICTBa
[TokazarenpHas GyHKIMSA, €€ CBOWCTBA U

55 15.12
rpaduk

56 Hcnons3oBanue rpaduka QyHKINUN OIS 15.12
pelIeHns ypaBHEHUH

57 Hcnons3oBanue rpaduka QyHKINN OIS 18.12
pelIeHus] ypaBHEHU I

58 [TokazarenbHble ypaBHEeHUs. OCHOBHbBIE 1912
METO/Ibl PEIIEHNUs TOKA3aTeNbHbIX YPABHEHUN

59 [loka3zarenpHble ypaBHEeHUsA. OCHOBHBIE 712
METO/Ibl PEIICHUS] TOKA3aTeIbHbBIX YPaBHEHUN

60 [loka3arenbHble ypaBHEeHUs. OCHOBHBIE 712
METO/Ibl PEIICHUS] OKA3aTeIbHbBIX YPaBHEHUN

61 KonTponbhas pabota: "[lokazarenbHas 25.12




¢ynkuus. [TokazarenbHeie ypaBHeHUs"

62 Jlorapudm uucna. CoiicTBa jgorapudma 1 26.12

63 Jlorapudwm yucna. CBoiicTBa norapudma 1 29.12

64 Jlorapudwm yucna. CBoiicTBa norapugma 1 29.12

65 JlecsaTHYHBIC U HATYpAJIbHBIC JTOTAPHUPMBI 1 12.01

66 JlecaTUUHbIE U HATYpAIbHBIE JTOTapH(PMbI 1 12.01

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX 1 15.01
JorapudMbl

68 [Ipeo6pa3oBanue BblpaxxeHU, CopepKaLUX 1 16.01
J0TapupMbl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAILINX 1 19.01
J0TapupMbl

70 Jlorapugmuueckas pyHKUus, €€ CBONUCTBA U 1 19.01
rpaduk

71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U | 201
rpaduk

7 Hcnonb3oBanue Fpabe/IKa byHKIMN 1715 | 3,01
peleHus ypaBHEHHI

7 Hcnonb3oBanue Fpabe/IKa byHKIMU 715 | 26.01
peleHNs ypaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE

74 METO/Ibl peIIeHUs Jorapu(PMUIECKUX 1 26.01
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/Ibl pelIeHuUs JorapuGMUIECKUX 1 29.01
ypaBHEHUU

76 Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE 1 30.01

MCTOJbI pCHICHUA J'IOl"apI/I(l)MI/I‘-IeCKI/IX




YpaBHEHU I

PaBHOCHIBEHEIC MNEPEX0bl B pCIICHUHA

77 . 1 2.02
JOrapuPpMHUECKUX YpaBHEHUIN

73 PaBHOCHIIBHBIE ITEPEXO/IbI B pi:meHI/m 1 > 02
JOrapu(pMHUUECKUX ypaBHEHUH

79 KonTtponsHas padora: "Jlorapudmuueckas 1 5.0
¢ynkuus. Jlorapupmudeckue ypaBHeHUs" '

20 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTaHT€HC 1 6.02
YHCJIOBOT'O apryMeHTa

81 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTaHT€HC 1 9.0
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1 9.09
YHUCIJIOBOT'O apryMeHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC 1 12.02
YHCJIOBOT'O apryMeHTa
Tpuronomerpruueckast OKpyKHOCTBb,

84 ofpeieieHne TPUTOHOMETPUUECKUX (DYHKIMH 1 13.02
YHCJIOBOT'O apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

85 ompeieJICHuEe TPUTOHOMETPUUECKUX (DYHKITHI 1 16.02
YHCJIOBOT'O apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 16.02

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 19.02

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 20.02

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 26.02

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX | 2700
BBIpAXEHUI

91 [IpeobpazoBanue TPUrOHOMETPHUUECKUX 1 28.02




BBIPAKCHUI

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

92 . 1 28.02
BBIpKEHU I

93 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKHX 1 503
BbIpa)KEHUI

94 Peenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 2.03

95 PelieHne TpUroHOMETPUYECKUX YPaBHEHUH 1 5.03

96 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1 6.03

97 PelieHne TpuroHoMeTpUUECKUX YpaBHEHUN 1 12.03

98 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1 13.03

99 PelieHne TpuroHoMeTpUUECKUX YpaBHEHUN 1 16.03

100 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1 16.03
KonTtponpHas pabdora: "Tpuronomerpuueckue

101 BBIPQXEHUS U TPUTOHOMETPUUECKHE 1 19.03
ypaBHEHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 [IOCJIEI0BATEIbHOCTEN. MeTog 1 20.03
MaTeMaTHYECKOW WHIYKITHH
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 IoCJIen0BaTeNbHOCTH. McTopus ananusa 1 23.03
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus 1 23.03

105 I'eomeTrpuueckas nporpeccust 1 26.03

106 beckoneuHo yObIBaroI1as reoMeTpruiecKas | 2703
nporpeccus

107 Cymma 6eCKOHe:~IHO yOBIBaromei | 6.04
reOMEeTPHUUECKOI mporpeccuu

108 JInHENHBIN U SKCIIOHEHIMAIBHBIN POCT. 1 6.04




Yucno e. DopMyia ClI0KHBIX POLEHTOB

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.

109 9.04
Yucno e. DopMyia CI0KHBIX POLEHTOB

110 Vcnionb30BaHue NPOrpeccuu AJIs perieHus 10.04
peabHbIX 3aJau MPUKIIaJHOIO XapaKTepa ’

11 Kountponbnas '%)a60Ta: "[locnenoBarenbHOCTH 13.04
U IIPOTPECCUU

112 HenpepoiBHble GyHKIIUU U UX CBOWCTBA 13.04

113 Touka pil?;pI)IBa. AcumnToTsl rpaduKoB 16.04
byHKIUI

114 CBoiicTBa (h)yHKIMIA HETIPEPHIBHBIX HA 17.04
OTpe3Ke

115 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA 20.04
oTpe3Ke

116 MeTto1 MHTEPBAJIOB JIIsl PELIEHUSI HEPABEHCTB 20.04

117 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 23.04

118 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 24.04

119 HpI/IMer?HI/Ie CBOMCTB HEIIPEPBIBHBIX 2704
GyHKIUH 115 pereHust 3a1a4

120 HpPIMeHE:HPIe CBOMCTB HENPEPBIBHBIX 27 04
(GyHKUMI 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHbBIE PYHKIIUH 30.04

122 OHpCI[eJ'IeHI/If:, TE€OMETPUUYECKUIN CMBICTT 4.05
MIPOU3BOTHOM

123 OHpCI[eJIeHI/If:, ¢bu3nvecKkuit CMbICI 4.05
IIPOU3BOTHON

124 VYpaBHeHHe KacaTeabHOU K rpaduky 705

byHKIMHA




125 YpaBHeHUE KacaTeNbHOU K TpaQuKy 1 2.05
byHKIAHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUN 1 11.05

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1 11.05

128 [IpousBonHas CyMMsl, npomBe;Ier{mI, 1 14.05
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITHIA

129 ITpon3sBosHas cymMMBl, npOHSBez[tenﬂ, | 15.05
YaCTHOTO U KOMITO3ULIMM (DYyHKIIMH

130 [IpousBonHas CyMMBl, np0H3BezItena, 1 18.05
YaCTHOTO U KOMITO3ULIMM (DYHKIIMH

131 KonTtponsnast padora: "[IponszBognas” 1 1 18.05

132 HOBToPe'I'{I/Ie, 06061116'3‘1{1/16, cucTeMaTu3anus 1 21.05
3HaHui: "YpaBHEHUS

133 HOBTO?C'}'II/IG, 06061ileHne, CUCTEMAaTU3aLIUs 1 21.05
3HaHu: "OyHKINU

134 HToroBas KOHTpOJIbHAsA paboTa 1 1 22.05

135 HToroBast KOHTpOJIbHAsA paboTa 1 1 25.05

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIU | 25.05
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Jdara nzydyenus

‘:;ln Tema ypoka Beero Kontpoabubie IIpakTuueckue
padoThbI padoThI Mian Daxr

| IIpumeHneHne MPONU3BOJHON K HCCIIEI0BAHUIO | 509
(GYHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI '

) [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO | 3.09
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI '

3 [IpumeneHne mporu3BOIHON K UCCIIEI0BAHUIO | 4.09
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI '

4 IIpumeneHne MpON3BOJHON K HCCIIEI0BAHUIO 1 4.09
(GyHKUIMHA HAa MOHOTOHHOCTb U 9KCTPEMYMBI '

5 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO | 9.09
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI '

6 IIpumeHeHne MPONU3BOJHON K HCCIIEI0BAHUIO | 10.09
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI '
Haxoxnenne HanOobIIEro 1 HAUMEHbIIETO

7 3HA4YeHHUs1 HeTIpephIBHOM (pyHKIMM Ha 1 11.09
OTpE3Ke
Haxoxnenne HauboIb111ero 1 HAUMEHbILIETO

8 3HA4YeHHUs1 HeTIPephIBHOHN (pyHKIMM Ha 1 11.09
OTpE3Ke
Haxoxnenne HauboIb111ero 1 HAUMEHbBILIETO

9 3HAYEHUS HENPEPbIBHOM (PyHKINU Ha 1 16.09
OTpe3Ke

10 Haxosxnenne HanOobIIEro 1 HAUMEHBIIETO | 17.09

3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha




OTpe3Ke

11

12

13

Haxoxxnenue HauOoJIbIIero 1 HAMMEHbIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIMH Ha
OTpe3Ke

Haxoxxnenue HauOoJIbIIero 1 HAMMEHbIIETO

3HAYEHUS HEMPEPbIBHOM (PyHKIINU Ha
OTpe3Ke

[IpuMeHeHne MPOM3BOTHOM JIJIsT HAXOXKICHUS

HaWJIy4dIICTrO pCHICHUA B IIPUKIIATHBIX
3aJadax

18.09

18.09

23.09

14

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIy4YLIEro peleHUs B MPUKIaIHBIX
3a1auax

24.09

15

[IpuMeHeHne pOU3BOIHOM IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyJIoN Hin
rpaduxkom

25.09

16

17

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH B YCKOPEHUS
npoiiecca, 3aaHHOT0 (GOPMYIION UK
rpaduxom

Komnozunus GyHkuumit

25.09

30.09

18

Komnozunus ¢pyHkuit

1.10

19

20

Komnozunus yHkuumit

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM TUIOCKOCTH

2.10

2.10

21

22

I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha
KOOPJMHATHOM TIOCKOCTH

KonrtponsHas padora: "UccnenoBanue

7.10

8.10




(YHKIMH C TOMOIIBIO TPOU3BOIHON"

[TepBooOpasHas, OCHOBHOE CBOMCTBO

23 9.10
1€pBOOOPA3HBIX

24 IlepBooOpa3Hble 1eMEHTAPHBIX (QYHKIHH. 9.10
IIpaBuia HaX0XIEHUS IEPBOOOPA3HBIX

)5 [TepBooOpa3HbIe HIeMEHTAPHBIX (OYHKITHIA. 14.10
[IpaBuia HaX0XKICHHUS IEPBOOOPAZHBIX

26 Huterpan. ['eomeTpudeckuii CMbICT 15.10
UHTETpajza

7 Brruucnenue onpeaenéHHOro HHTErpaa 1o 16.10
dbopmyne Herotona-Jleitouuia

)% Brrauciienue onpeaenéHHOro HHTETpaja 1o 16.10
dbopmyiie Hetorona-Jlelioamma

29 [IpumMeHeHMe UHTErpana A HaXOXKACHUS 21,10
TUTOIIAICH TUIOCKUX QUTYP

30 [TpumMeHeHMe UHTErpana A HaXOXKAECHUS 10
00BbEMOB reOMETPUUYECKHX Tell

31 [Ipumeps! pemieHnit AMppepeHnnanbHbIX 2310
ypaBHEHHH

1 HpI/IMepBvaeH_IeHI/Iﬁ T depeHIraTbHbIX 73.10
ypaBHEHUH
MareMaTHuecKkoe MOJICIMPOBAHUE PEATTbHBIX

33 MIPOIIECCOB ¢ MOMOIIBIO AU epeHInanbHbIX 5.10
ypaBHEHUH

34 KonTponbnas pabora: "[lepoobpaznas u 6.11
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX 6.11

CBOMCTBA U rpaduKu




Tpuronomerpuueckue GyHKINHU, UX

36 . 1 11.11
CBOMWCTBA U IpapuKu

37 TpI/IvI‘OHOMeTpI/I‘-IeCKI/Ie (byHKIMHU, UX | 1211
CBOWCTBA U TpapuKu

18 TpH}"OHOMCTpH‘ICCKI/IC (byHKLIMU, UX | 1311
CBOMWCTBA U IrpapuKu

39 TijOHOMeTqueCKHe (byHKIMHU, UX | 1311
CBOWCTBA U IpapuKu
OTb60p KOpHEH TPUTOHOMETPHUICCKHIX

40 YPaBHEHUH € TOMOLIBIO 1 18.11
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C IOMOLIBIO 1 19.11
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPaBHEHUH C TIOMOIIBIO 1 20.11
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

43 YPaBHEHUH € MOMOIIBIO 1 20.11
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1 25.11

45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1 26.11

46 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1 27.11

47 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1 27.11
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUYECKHUX (QYHKIHI. 1 2.12
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METOBI PELIEHUS TTOKa3aTEIbHbBIX | 312

HEpPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS IMMOKAa3aTCIbHBIX

50 4.12
HEPABEHCTB

51 OCHOBHBIE METO/IbI PELIEHHS TTOKA3aTEIbHBIX 412
HCPABCHCTB '

= OCHOBHBIE METO/IbI PELIEHHS TTIOKA3ATEBHBIX 012
HEPABEHCTB '

53 OCHOBHBIE METO/IbI PELIEHHS 10.12
sorapu(h)MUUYECKUX HEPABEHCTB '

54 OCHOBHBIE METO/IbI PELIEHHS 1112
norapuMUIECKUX HEPABEHCTB '

o5 OCHOBHBIE METO/IbI PELIEHHS 11.12
sorapu(h)MUUYECKUX HEPABEHCTB '

56 OCHOBHBIE METO/IBI PELIEHHS 16.12
norapuMUIECKUX HEPABEHCTB '
OCHOBHBIE METO/IBI PELIEHHS

57 P 17.12
UPPALMOHAILHEIX HEPABEHCTB
OCHOBHBIE METO/IbI PELIEHHS

58 P 18.12
UpPALMOHAILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELIEHHS

59 P 18.12
UpPALMOHAILHEIX HEPABEHCTB
OCHOBHBIE METO/IbI PELIEHHS

60 P 23.12
UpPALMOHAILHEIX HEPABEHCTB
I'paduueckue METO/IBI pELIEHHS

61 pac petien 24.12
UpPaLMOHAILHBIX YPaBHEHUM
'paduueckne METOIBI pEIICHHS

62 pad petten 25.12
UPPALUOHAILHEIX YPABHEHUH
I'paduueckue METOIBI pELIEHHS

63 pa P 25.12

MTOKA3aTEeNIbHBIX YPaBHEHU I




64

I'padmyeckue MeToAbI perieHUs
MOKa3aTeJIbHBIX HEPABEHCTB

30.12

65

66

I'padmyeckue MeToAbI perieHUs
Jorapu(pMUUECKUX ypaBHEHUN

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX HEPABEHCTB

13.01

14.01

67

I'padmueckue MeToAbI perieHUs
JorapupMHUUECKUX HEPABEHCTB

15.01

68

69

70

I'padmyeckue MeToabI pemieHUsS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

I'padmyeckue MeToabl pemeHus

ITOKa3aTCJIbHBIX U J'IOl"apI/I(bMI/I‘{eCKI/IX
HEPAaBCHCTB

15.01

20.01

21.01

71

I'padnueckue MeToabl pereHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

22.01

72

KonTponbhas padora: "UppatnnonanbHele,
MOKa3aTeabHbIE U JIOTapupMHUUecKue
HepaBeHcTBa"

22.01

73

74

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUYECcKast (pOpMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

KommiekcHble uncna. Anredpandeckas u

TpUTrOHOMETpHUECcKasi POPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

27.01

28.01




Apudmernueckre onepaum ¢

75 29.01
KOMIUIEKCHBIMU YHCIIaMU
Apudmerndeckue onepammu ¢

76 pu P 29.01
KOMILIEKCHBIMH YHCTIaMU

77 N3006paxkeHne KOMIIEKCHBIX YHCEN Ha 300
KOOPJIUHATHOMN TIOCKOCTH '

78 N300pakeHNe KOMIUIEKCHBIX YHCEI Ha 402
KOOPJIUHATHOMN TUIOCKOCTH '

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3 5.00
KOMILIEKCHOTO 4HCIIa '

20 ®opmyna Myaspa. Kopau n-oii ctenenu u3 500
KOMIUJIEKCHOT'O YHUCIIa '
[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS

81 pemeHust GU3MIECKUX ¥ TeOMETPUIECKUX 10.02
3aa4
Kontponbnas padota: "KommiekcHbie

82 " 11.02
qucna

83 HarypainbHsle u niensle yucia 12.02

84 HarypanbHbie u 1ienble ynucna 12.02
[IpuMeHeHne npu3HaKOB AEIUMOCTH LEIbIX

85 17.02
qyucen
[IpuMeHeHne npu3HaKOB AEIUMOCTH LEIbIX

86 18.02
yucen
[IpuMeHeHne MpU3HAKOB ACITUMOCTH HEITBIX

87 19.02
gucen: HOJl m HOK
[IpuMeHeHne nNpU3HAKOB ASIUMOCTHU LETbIX

88 19.02
yucen: HOJl u HOK

89 [IpumeneHne nNpu3HAKOB JETUMOCTH LEJIBIX 24.02




YHUCCII: OCTAaTKH 110 MOIAYJIIO

90

91

HpI/IMCHCHI/Ie IMPU3HAKOB ACIMMOCTHU LEIIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMCHeHI/Ie IMPU3HAKOB ACIMMOCTHU LEIIBIX

YHUCCII: aJITOPUTM EBKJ’II/II[a JJIs1 pCHICHUA
3aa4 B LCJIbIX YHCJIaX

25.02

26.02

92

KonTponbHas padora: "Teopus 1enbix
yucen"

26.02

93

94

95

CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

Cucrema n COBOKYIIHOCTb ypaBHCHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CICACTBUA

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUN

3.03

4.03

5.03

96

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN UppallMOHATbHBIX
YpaBHEHUI

5.03

97

98

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

OcHoBHbBIC METOJbI pCHICHUSA CUCTEM U
COBOKYHHOCTeﬁ IMOKa3aTCJIbHbIX ypaBHeHI/Iﬁ

6.03

10.03

99

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

11.03

100

OcHOBHBIE MCTOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKux
YpaBHEHUI

12.03




101

102

103

104

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IuYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yNIbTaToOB

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETALUs TTOTyUYEeHHBIX
pE3yNIbTaToOB

[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nMyYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, UHTEPIIPETALUS TIOJTyYEHHBIX
pe3yabTaToOB

Kontposnbnas pabora: "Cucremsi
panMoHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEeHUH"

12.03

17.03

19.03

19.03

105
106
107

PanvonaneHbIE ypaBHEHMS C MTapaMeTpaMu
PanvoHanbHbIE HEPABEHCTBA C ITapAMETPAMHU

PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

24.03
25.03
26.03

108

109

WppannoHaibHble ypaBHEHUS, HEPAaBEHCTBA
C nmapaMeTpamMu

I/IppaLII/IOHaJ'ILHLIC CUCTCMEI C ITapaMCTpaMUu

26.03

7.04

110

111

[TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapamMeTpamMmu

Iloka3aTenbHbIE CCTEMEI C mapamMeTpaMu

8.04

9.04

112

Jlorapudmuueckue ypaBHEHUs, HEPaBEHCTBA

9.04




C IapaMeTpamMu

113

114

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

TpUroHomMeTpuueCcKre YpaBHEHHUS C
napaMeTpamMu

14.04

15.04

115

116

117

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEIICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

16.04

16.04

21.04

118

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOIICHGﬁ PCAIbHBIX
CUTYallUi C OMOIIBIO CUCTEM YPaBHEHHI ¢
rnapameTpamu

22.04

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH pealbHbIX
CUTYyallHil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu

23.04

120

121

122

KonTponsnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus"

23.04

28.04

29.04

123

124

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

30.04

30.04




3HaHuii: "HepaBeHncrra"

125 HOBTOPC'I'-II/IC, 0606H_ICH'I'/IC, CHCTEMAaTH3alHs 1 6.05
3HaHui: "HepaBeHcrsa

126 HOBTOPG?HG, 0606H_ICH'I'/IC, CHCTEMAaTH3alHs | 705
3Hanui: "HepaBeHcTBa

127 HOBTOPG'I'{I/IG, 000011IeHNE, (?.I/ICTeMaTI/ISaL[I/'I'SI 1 705
sHanuii: "IIpon3BoaHas u e€ mpuMeHeHNE

128 HOBTOPe'I'-II/Ie, 0000111eHHE, (iI/ICTeMaTI/IBaI_[I/'I'}I | 12.05
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHUe

129 HOBToPe?He, 0000111eHHE, (iI/ICTeMaTI/IBaI_[I/'I'}I | 13.05
3Hanui: "TIpon3BoaHas U e€ npuMeHeHUE

130 HOBTOPe'I'II/Ie, 0000111eHNE, CI/ICTeMaTI/I?;a','HI/IFI 1 14.05
3HaHui: "MHTErpai u ero npuMeHeHHe

131 HOBTOPe'I'-II/Ie, 06061:[6HI/IG, CHUCTEMAaTU3AIUS | 14.05
3HaHuii: "OyHKIHUN

132 HOBTOPG};II/IG, 06061'1;ICHI/IC, CHCTeMaTH3aIus | 19.05
3HaHui: "OyHKINN

133 HOBTOPG'I'{HG, 06061'1'16Hne, CHCTEMAaTHU3aLIUs | 20.05
3HaHui: "OyHKIUN

134 HToroBast KOHTpoJIbHASA paboTa 1 1 21.05

135 WtoroBas koHTpoJsibHas paboTa 1 1 21.05

136 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS | 26.05
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUSN OCHOBHOM
06pa30B3TeJ’IbHOﬁ NnporpaMmmal CpeaHETr0 0611161"0 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATUSMM: pALUMOHAJIBHOE U JIEHCTBUTEIIBHOE YUCIIO,
OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI

1.2

1.3

BrimonssaTs apI/I(i)MeTI/I‘IeCKI/IC oncpanuu C paniruoHaJIbHBIMHU nu
I[GﬁCTBHTGJII:HI:IMH quCjIaMHu

BrimonssaTte HpI/I6J'II/I)KéHHLIe BBIYUCIICHUS, UCIIOJIB3YS IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYMCIICHUI

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C LEJIBIM IIOKa3aTejeM, CTaHAapTHas
¢dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypajbHOW CTENECHH;
UCIIOJIb30BaTh MOJXOASILYI0 (OpMY 3alUCU JEUCTBUTENbHBIX YHMCEN JUIS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEACTaBICHUS JaHHbIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO yIJIa;
UCNONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKIUU

2.1

YpaBHEHHUs 1 HEpaBEHCTBA

OrniepupoBaTh TOHSATHUSMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
panuoHaIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

2.2

23

24

BoinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

BoimonsaTe npeobpa3zoBaHus LENbIX, PAMOHATIBHBIX M MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTb OCHOBHBIE THIIBI LEJIBIX, PalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA I PCHICHUA MATCMATUYCCKHUX
3ala4q 1 3aa4 U3 pa3JINYHbIX obOmacrei HAayKH U peaﬂBHOﬁ KHU3HHU

2.5

MogenupoBaTh pealbHbIE CHUTyallud Ha SI3bIKE€ ainreOphl, COCTaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIU C HCIIOJIH30BAHUEM armapara alireopsl

3.1

3.2

OyHKIMH U TpaduKu

OnepupoBaTb MOHATUAMH: (QYHKIUS, CIOCOOBI 3agaHusl QyHKIMH, 00IaCTh
ONpeNeIeHusT W MHOKECTBO 3HAaYeHMH (QyHKuuHM, rpaduk ¢yHKUUH,
B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MOHATUSMH: YETHOCTH W HEUETHOCTh (YHKIHUH, HYJIH




(bYHKLINHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA

33 Hcnonb3oBathk rpaduku QyHKIUN 119 pEIICHUs] ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKLINHU, KBAAPATHUHONW (PYHKLIUH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelieM
Ucnonb3oBate rpaduku  QYHKOWA JUIsI  MCCICNOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUM 3ajad M3 APYTruX YYeOHBIX HPEIMETOB U
peabHOM KU3HH, BRIPAKATH POPMYJIaMU 3aBUCUMOCTH MEXTy BEIMUYNHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBarh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
) reoMeTpuuecKas Mporpeccuu
49 OnepupoBaTh TIOHATUSAMHU: OECKOHEYHO YOBIBAIOMIasi TeOMETpUYCCKas
' nporpeccusi, CcyMMa 0E€CKOHEYHO yOBIBArOIIEH reOMETPUIECKOM MPOrpeccuu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECcCHUid s
' pelIeHus: peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnons30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar JIsi  ONHMCAHHS
5.2 peaTbHBIX TIPOLIECCOB U SIBJICHUH, NPU PELICHUH 3a]a4 U3 IPYTUX YUCOHBIX
MPEMETOB
53 OnepupoBaTb  MOHATUSAMH:  ONpPENEICHUE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeIbHOM MPOTrPaMMBbI CpelHero o01ero 00pasoBaHnus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HaTypajdbHOE, I1€JI0€ YHCIIO; HCIOIh30BaTh
1.1 IPU3HAKU JEIUMOCTU LEJBIX YHUCEJ, DPa3JIOKEHUE YHCIIAa Ha IPOCThIE
MHOKHUTENH JIJIS1 PEIICHUS 3a71a49
1.2 OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM OKa3aTeleM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypaTbHBIE
' JorapumMel
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumeHsTh CBOICTBa CTeMeHW M MPeoOpa3OBaHUS — BHIPAKCHHIA,
2.1 ONEpUpPOBaTh MOHATUSMU: [OKA3aTEIbHOE YPAaBHEHHWE W HEPaBEHCTBO;

peuraTb OCHOBHBIC TUIIBI ITOKA3aTCIbHBIX ypaBHeHHﬁ 1 HCPABCHCTB




2.2

BoemonasaTe  mpeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUX JIOTapH(MBbI;
ONEepUpPOBaTh TMOHATUSAMU: JIOrapu(PMUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

HaxoauTs penienust npocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMM: CUCTEMA JIMHEMHBIX YPaBHEHUU M €€ peLIeHUE;
UCIIO0JIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUU JJI PELICHUS PAKTUYECKHUX
3a1a4

Haxonutp penreHus npoCcTEHIIMX CUCTEM U COBOKYITHOCTEN pallMOHATIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPDAKEHHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHIO 3aJayu,
HCCJIEIOBATh IOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAHUEM alllapara ajareopbl

3.1

@yHKUUYU U TpadUKU

OnepupoBaTh MOHATUSAMH: TepHOAWYECKass (QYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLUH, TOYKH SKCTpeMyMa (yHKIMM, Hauboibliee U
HalMEHbllIee 3Ha4eHUs (YHKIMHM HAa INPOMEXKYTKE; UCHOJIb30BATh UX JUIS
uccienoBaHus QyHKIMH, 3a1aHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMH: TPAapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKMX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH M UCIIOJIb30BAaTh I PELLICHUS] YPaBHEHUI U HEPABCHCTB

3.3

3.4

N3o06pakaTh Ha KOOPJMHATHON MJIOCKOCTH Tpa(pUKH JIMHEHHBIX YpaBHEHUH
Y UCITOJIB30BAaTh UX JUIS PEIICHUs] CHCTEMBI JIMHENHBIX YPABHEHUI

Hcnonb3oBate rpadukn ¢GyHKUMH A7 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 JpyTUX yU4eOHBIX AUCIHUILIIH

Hauana MmatemaTnyeckoro aHaiusa

4.1

4.2

43

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIUH;
UCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIsS
pelieHus 3a1a4y

HaxonuTh  MpOM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
IPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH

Hcnonp30BaTh  NPOM3BOAHYIO  JUIS  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl HUCCIEIOBAaHUSA K
MOCTPOCHHIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKIEHUS HAWIYyUlIero penieHHs B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIbHO-DKOHOMUYECKHX, 3a7jauax
OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Hasi M HWHTErpai; MOHHUMATh
reoMeTpUYeCcKuil U (PU3NYECKHii CMBICIT HHTETpaja

Haxomute nepBooOpa3Hbie 2I€eMEHTAPHBIX (YHKIIUH, BBIYUCISATH UHTETpall
o popmyne HeroTona — Jleitbuuia

4.7

Penrtate MMPUKJIAAHBIC 3aga4d, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "
(GU3NIECKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kox
1 Uuncna 1 BEIUKUCICHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE M JICCATHYHBIE APOOM, TPOLCHTHI,
11 OCCKOHEUYHBIC MEPUOINICCKUE ApoOH. ApU(METHIESCKHIE ONEPAINH C PAIIMOHATBHBIMU
' YrcIaMu, peoOpa3oBaHus YHCIOBBIX BbIpakeHuH. [Ipumenenune apoOeil u mpoueHToB
JUTSL peIlICHUs MPUKIIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACIIC 3HAHUM U peabHOM KU3HU
JetictBuTenbHbIE YKcia. PanioHanbHbIE U HppallMOHaIbHBIC Ynciaa. ApupMETHIECKUEC
1.2 Oomnepaluu C JCHCTBUTEIbHBIMU YHCIaMH. [IpuOnvk€HHbIE BBIYMCIICHHS, TpaBUiIa
OKPYTJICHUS, TPUKUIKA U OIICHKA PE3yJIbTaTa BEIUUCICHUN
Crenens ¢ nenbiM okaszareneM. CtanaapTHas (opma 3alucH 1eHCTBUTEIIBHOTO YUCIIa.
1.3 Hcnonb3oBaHue MOAXOIAIICH (OPMBI 3alMCH JICHCTBUTEIIBHBIX YHCEI IS PEIICHUs
MPAKTUYECKUX 3a7]a4 ¥ IPEACTaBICHUS JaHHBIX
14 ApudmeTndeckuii KOpeHb HaTypalbHON cTeneHu. JleHcTBusS ¢ apuMeTuuecKuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHUHYC,
ApPKTaHT€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30OBaAHUS
2 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' (hopMyIbI
)3 VpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Merton
' UHTEPBAJIIOB
2.4 Pemienue nensix u ApoOHO-pallMOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemienne uppaiimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUI
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HAyKU M peaIbHOMN JKU3HH
3 OyHKIWH U TpaduKu
31 OyHKnus, cnocoOwsl 3amaHus QyHKimu. ['paduk dyakuun. B3aumHo oOpaTHBIE
' byHKIHH
39 O6nacte ompeneneHUss W MHOXECTBO 3HaueHud ¢GyHkiuu. Hymmu dyskuum.
' [TpomexyTkH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (PyHKIIUN
33 CrenenHas (GyHKIMS C HaTypaJbHBIM W IIEJbIM TOoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeNeHn

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAENiCeHUe TPUTOHOMETPUUYECKUX (HYyHKUIUN
YHICJIOBOT'O apTyMEHTa

Haugama MmaTemMaTH4ecKOro aHajn3a

4.1

4.2

[TocrnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YObIBaloIIeld TIeoMEeTPHUYeCKOn
nporpeccur. @Dopmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE NPOrpeccuu st
pelIeHus: pealibHbIX 3a/]1a4 MPUKIAJHOTO XapaKTepa

MHoOKeCTBa U JIOTHKA

5.1

MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCAaHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, PHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

52

OnpeneneHHe, TEoOpEMa, CICACTBUEC, 10KA3aTCILCTBO

11 KUIIACC

Kon
1

IIpoBepsieMbI 3J1€MEHT COAEPKAHUS

Yucna ¥ BEIYUCICHUS

1.1
1.2

Harypanbnsie u nensie yncna. [Ipu3Haky 1eMMOCTH LEIbIX YUCEI

Cremnens ¢ palluOHAJIBHBIM ITOKA3aTCJICM. CBoliCTBa CTEIICHU

1.3
2

Jlorapudm yucna. JlecaTuyHble U HATypajJbHbIE JOrapu(MbI

YPaBHeHI/IH 1 HECPABCHCTBA

2.1
2.2

[Ipeo6pa3oBanue BbIpaxeHH, copepKaluX Jorapu@msl

Hpeo6pa30BaHHe BBIpa)I(eHI/IfI, COJACPpKaUX CTCIICHU C pallMOHAJIBHBIM ITOKA3aTCJICM

23
24

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

ITokazaTenbHbIE YPaBHCHUA U HCPABCHCTBA

2.5

2.6

2.7

Jlorapudmuueckre ypaBHEHHUSI U HEPAaBEHCTBA

CucreMbl TMHENHBIX YpaBHEHUH. Pelenne npukiaaHbIxX 3a1a4 ¢ IOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHEHUN

CucteMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHCHI/IP'I 1 HCPABCHCTB

2.8

IIpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYECKUX 3a]1a4
W 3aJ1a4 U3 pa3IMyYHbIX 00acTell HAyKH U pealibHOM KU3HU

OyHKUUHU U TpadUKU

3.1

Oyuknus. I[lepuonnueckue ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (YHKIUH.
MakcumymMbl 1 MUHUMYMbl GyHKIuU. HauOonbliee M HauMeHblee 3HAUYEHUE
(GYHKIHU Ha TPOMEKYTKE

3.2

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPpadUKU




33

[oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX YYEOHBIX MPEAMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsiBabIe hyHKIIMU. MeTO HHTEPBAIOB VISl PEIICHUS HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [TpousBoaubie 3naeMeHTApHBIX (yHKIUNA. DOpMyINbl HAXO0XKIECHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QDYyHKIIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBIIEro 3HaYyeHUs (YHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOM /JIsI HAXOXKICHUS HAWIYYIIEro PEIICHHUS B MPUKIIAIHBIX
4.5 3amadax, JUIA ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wim
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpain, ero reomeTpudeckuit U GuU3NYECKUil CMbICI. Bolurcienue uHTErpana mo

dopmyne Hetotona — JleiiOnuna



ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011Iero
o0pa3oBaHus

Bnanenne MertogamMu J0Ka3aTeNnbCTB, ANTOpPUTMAMM pELICHUs 3ajad;
yMeHue (OpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS MPHU PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXJACHUW; yMEHHE  OIEpPUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXKECTBO, OMNEpali HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUH 3a/1a4, B TOM
YyHCIie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNIbIM MOKa3aTeNeM, KOpeHb HaTypallbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcIa, CHUHYC, KOCMHYC W TAaHTE€HC MPOU3BOJIBHOTO YHCIHA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00N
JIeNUTedh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WUIWUOHHBIMHU CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUEHUH U peoOpa3oBaHUs
BBIPDOKEHHN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpa3oBaHusi APOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKasi TPOTPECCHsi, TeOoMeTpHUYecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKasi IPOrpeccus;




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TiepBas M BTOpas MPOM3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCISATH  NPOM3BOJAHBIE  CyMMBI, TMPOU3BEICHHS, YacTHOIO U
KOMIIO3UIIUMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
GYHKIUM; YMEHUE HAaXOJUTh MPOM3BOAHBIE 3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHUA (DYHKIIHA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H
(bu3HYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO

HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHS, KBagpaTHYHAs QYHKIHA,
paunvoHanmbHass (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (YHKIHMH; yMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(QUKH Uil U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HHM;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTU yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEIUPOBATh
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLIKIo, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SABJICHUM; NPEACTaBIATh
MHQOpPMALMI0 C [OMOIIBIO TabauIl W JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUyeCcKu HCCIeA0BATh COBMECTHbIE
HaOJII0IEHNUS C MOMOIIIBIO JIarpaMM pacCerBaHUs U JIMHEHHOU perpeccun
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM l“pa(l)I/I‘-IeCKI/IX METOHOB;, IMPUMCHATH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry bepHymm, komMOuHaTopHbIe (aKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  PacUpelesicHHss W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, yMCHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B TPHUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
MEPIEHAUKYIISIPHOCT MPSMBIX M IIOCKOCTEM, YTOJ MEXKIy HPSIMbIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (QUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPA, O0bEM KyOa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa M IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHUE
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNneHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, TOAOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3Y4YCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIIUIe/Ia, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTux y‘-Ie6HI)IX npeamMcToOB
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YMenue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUM MPHUPOAHBIX H 06HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
L3 Apudmerndeckuii KOpeHb HATypaJIbHOW cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
L4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMOHaIbHBIM NoKa3zaresneM. CBOMCTBa
' CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndnbple U HATypajIbHbIEC JOTapUPMBbI
HevictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHUS, TPABHUIIa OKPYTJICHUS, TPUKHUJIKA U OIICHKA
pe3yibTaTa BEIUUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [{enbie 1 IPOOHO-pAIMOHANBHBIE YPAaBHEHHS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHHUS
24 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHbIC U JIoTapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTprueckue HEPABEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHH. OnpeaenuTesib MaTpUIlbl

3 OyHKIMH U TpaduKh




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTApHBIX GYHKLIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPBI



YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Marematuka: anredpa ¥ Hayaja MaTeMaTu4eckoro anaiamusa. 10 ki1: 6a30BbIi U yriTyOJIeHHBIH
ypoBenu: yueobunk /C.M.Hukonbckuii, M.K.IToranos, H. H. Pemeraukos, A.B. IlleBkun-,
Mockasa: [Ipocsemenue. 2022.- 431 ctp.

MaremaTuka: anredpa 1 Hayaja MaTeMaTH4ecKoro anainmusa. 11 ki 6a30BbIi U yriryOJIeHHBIH
ypoBenu: yueounk /C.M.Hukonbsckuii, M.K.IToranos, H. H. Pemeraukos, A.B. llleBkun-,

Mocksa: [Ipocsenienue. 2022.- 464 ctp.
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