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IHHOACHUTEJIbBHASA 3AIIMCKA
IIporpaMMa cocraBiaeHa Ha OCHOBE HOPMATUBHO IIPABOBBIX aKTOB:

1. ®enepanbubiii 3akon Poccuiickoit ®@emepannu ot 29.12.2012 Ne273-03
«O06 obpazoBanuu B Poccuiickoii @enepanumy ¢ U3MEHEHUSIMH U JONIOJTHEHUSMU;

2. B cootBercTBMM ¢ npukazoM Munuctepcrsa Ipocsemenuss P® or 12 asrycra 2022r.
Ne732 «O BHeceHuH M3MeHEHHMU B (pelepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTeNbHBIN
CTaHJApT CpPeAHEro oouero odpa3oBaHMs, YTBEpKAEHHBIM IpHKa3oM MuHMCTEpCTBa
oOpasoBanus u Hayku Poccuiickoit @enepanmu ot 17 mas 2012r. Ne4 13

3. Tlpukas MunucrepctBa npocBemienuss P® or 23 Hosops 2022r Nel0l4 «OG6
yTBep)KIeHUH (enepanbHO  00pa3oBaTelNbHON  MPOTrpaMMBI  CpPEeIHEro  OOIIero
o0Opa3oBaHU»

VY4eOHblii Kypc «Anrebpa M Hayajlla MaTeMaTHMYECKOIO aHAIM3a» SBISETCS OJHUM W3
HanOojee 3HAYUMBIX B IPOrpaMMe CpeIHEero oOmero o0pa3oBaHUs, HOCKOJBbKY, C OJHOW
CTOPOHBI, OH 00ecIeunBaeT MHCTPYMEHTAJIbHYIO 0a3y /Ui U3YUYEHHS BCEX €CTECTBEHHO-HAYYHbBIX
KYpCOB, a C Ipyroil CTOpOHbI, (HGOPMUPYET JOrMUECKOE U a0CTPAKTHOE MBIIIIEHHE 00yUYaroIIUXCsl
Ha YypOBHE, HEOOXOAMMOM JIi OCBOCHHUS HH(OPMATHKH, OOIIECTBO3HAHUS, HWCTOPHUH,
CIIOBECHOCTH M JAPYIMX IUCHMILIMH. B paMmkax naHHOro ydeOHOro Kypca oOydaroluecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas (OopMyIupyer CBOU
JOCTHKEHUS B MaTeMaTH4ecKoi opme.

Vuebublil Kypc anreOpsl U Hayall MaTEMaTUYECKOIO AaHAIM3a 3aKJIAABIBACT OCHOBY JUIS
YCHELIHOT0 OBJIAZICHUS 3aKOHAMU (PU3UKHU, XMMHUU, OMOJIOTUH,TOHUMAHNUS OCHOBHBIX TEHJICHIUI
Pa3BUTH SKOHOMHUKH U OOILECTBEHHOM H3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX Ui JalbHEHIIEero
o0Opa3oBaHMs ¥ B TOBCEIHEBHOM KU3HU. B TO ke Bpemst oBlajieHne aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKUHUSMHU airedpbl U MaTEMaTHYECKOTO aHallM3a pa3BUBAET YMEHHUE HaXOAMTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTUHHOCTb, JOKa3blBaTb YTBEPXKJIEHUS C IIOMOIIbIO
UHAYKIUM M pacCcyXJIaTb JEAYKTUBHO, HCIOJb30BaTh O000OLIEHHME W KOHKPETU3ALHUIO,
abcTparupoBaHue M aHAJIOTHIO, (POPMHUPYETKPEATUBHOE U KPUTUUECKOE MBIIIUIEHUE.

B xoxe um3ydeHus yuyeOHOro kypca «Aurebpa M Hadajga MaTEeMaTHYECKOIrO aHallM3a»
oOyuyaroluecsi MOJy4YaloT HOBBIM ONBIT pEIIeHUs MPHUKIAJHBIX 3a/a4, CAMOCTOSTEIbHOTO
IIOCTPOCHHUSI MAaTEMaTHYECKHX MOJEJIEH peaJbHbIX CHUTYalluid, HMHTEPHpETalMi TMOJIYyYEHHBIX
pELIeHNH, 3HAaKOMSTCSI ¢ IPUMEPAMU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE, HAYKE U
HCKYCCTBE, CBBIAAIOIIMMHCS MaTEMaTHYECKUMH OTKPBITUSIMU M UX aBTOPaMH.



VYueOHbIii Kypc 00Ja1aeT 3HAYUTENIbHBIM BOCHHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIHA
peanu3yercsi Kak 4epe3 y4eOHBI Marepuan, CrnocOOCTBYIOIIMH (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PCHHUS, TaK MW  dYepe3 CHeHUPHUKYy Yy4eOHOH  JCSITEIbHOCTH, TpeOyromeit
MPOJOJDKUTEILHON — KOHIIEHTPAIllMM  BHUMAHHUS, CAMOCTOSATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJY4YCHHBIN Pe3yJbTaT.

B ocHoBe MeToamku OOydeHus aireOpe M HadajaM MaTeMaTHUYECKOrO aHaIu3a JICKUT
JeSITeJIbHOCTHBIHN MMPUHIIUI 00yYEHUSI.

B crpykrype yueOHOTO Kypca «Anredpa v Hayalla MaTeMaTHYeCKOTOaHAIN3a» BbIJICIICHBI
CIICAYIONINE COJepPKATEIbHO-METOIUYeCKUe JMHUK: «Ywucna u BeaucieHus», «DyHKIUH |
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havana MaTemMaTuueckoro aHaansay, «MHOXKeCTBa U
JIorvKay». Bce OCHOBHBIC CO/EPKATCILHO-METOAMUYCCKUE JUHUHM HM3YYalOTCS Ha MPOTKCHUU
JBYX JIET OOY4YCHHsI HAa YPOBHE CPEIHEr0 OOIIero 0Opa3oBaHMs, €CTCCTBEHHO JOTOJHSS JPYT
Jpyra W TOCTENEHHO HACHIIIAACh HOBBIMH TEMaMH M paslenaMu. JlaHHBIA y4eOHBIH Kypc
SIBIIICTCSI MHTCTPATUBHBIM, IIOCKOJIbKY OOBEOMHsIET B cebe CoiepKaHHe HECKOIbKUX
MaTeMaTHYCCKUX JUCIMILINH, TAKUX Kak ajareOpa, TPUTOHOMETPHsI, MATEMAaTHYCCKUN aHAIu3,
TEOpUs MHOXKECTB, MareMaThdeckas Jioruka u npyrue. Ilo mepe Toro kak oOyuaromnmecs
OBJIQJICBAIOT BcE 0OoJiee IMMPOKMM MATEMAaTHYECKHUM ammnapaToM, y HHUX IOCIEIOBaTEIIbHO
(dopMHpYyeTCs W COBEPIICHCTBYETCS yMEHHE CTPOMTh MAaTEMAaTHYECKYI0 MOJEIb pPEalbHOM
CHTYyallud, MPUMEHATh 3HAHHSA, TOJYYCHHBIC NMPH HM3YYCHHH Y4eOHOrO Kypca, I PCIICHHS
CaMOCTOSITENILHO C(HOPMYJIUPOBAaHHONH MAaTEeMaTHYECKOH 3ajauu, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

ConepkaTenbHO-MeTOAMYEeCKass  JMHUAA  «Yucima W BBIUMCICHHS»  3aBepliaeT
(dbopMHpOBaHWE HABBIKOB HCITOJIb30BaHMs JACHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAa4aTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero obmiero obpazoBaHusi ocoboe
BHUMAaHHE YACISACTCS (POPMHPOBAHUIO HABBHIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIOIb30BaHKME Pa3IMYHBIX (OPM 3alKCH YHCIa, YMEHHUE JeaaTh MPUKHUIKY, BBITOJHSITH
pUOIMKEHHBIC BHIYUCIICHHUS, OIICHUBATh YHUCIIOBBIC BBHIPAXKEHHUs, pabOTaTh C MATEMATHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbIE O0YYarOIIUMCS MHOXKECTBA HATYPAIBHBIX, IIEJIBbIX, PAIIMOHATBHBIX U
JICCTBUTEIILHBIX YHCEI JIOTIOJIHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoM M3 3THX
MHOYECTB paCCMAaTPHUBAIOTCS CBOMCTBEHHBIC €My CrielU(DUIECKHE 3a1a4K M ONICPAIUK: JCTICHHE
HAIleJI0, OINEPUPOBAHME OCTAaTKAMH Ha MHOXKECTBE IEJIbIX 4YHCEl, Oco0ble CBOWCTBA
palMoOHAIBHBIX U MPPAIMOHAIBHBIX YHCEI, apu(PMETHUECKHUE OIEpPaIli, a TaK)Ke H3BJICUCHHE
KOpHS  HATypaJbHOM  CTEMEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4HCeld.  biaromaps
MOCJICIOBATEIBHOMY PACIIUPEHUIO Kpyra HUCIOJIb3yeMbIX YUCEN U



3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHUS JI PEIICHUs Pa3IMYHBIX 33a71a4 GOpMUPYETCS
Mpe/ICTaBJICHHE O E€IUMHCTBE MAaTeMAaTUKH Kak HaykKh U €€ pojiu B IOCTPOCHUU MOjemneit
pEeATbHOTO MUPA, IMUPOKO UCIIONIB3YIOTCS 00001IeHNE NKOHKPETH3AIIHSL.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pEaU3yeTCsl Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
YpOBHE CpeaHero oOmero o0pa3oBaHus, IOCKOJIbKY B KaxJIoMm pasnene [Iporpammel
MPEIyCMOTPEHO PEIIeHNEe COOTBETCTBYIONIMX 3a/1a4. B pe3ynbrare oOyJarommecs OBIaJICBAIOT
pPa3IMYHBIMM  METOJAMHU  pPEIICHUS pAlMOHAJbHBIX, HUPPALUOHAIBHBIX, IOKA3aTEJbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKXke 3ajady,
coaepxamux napamerpsl. [lonydeHHble yMEHHS HIMPOKO HCIOIB3YIOTCA IMPU HCCIEAOBAHUHU
(GYHKIIUH C TIOMOIIBIO TTPOU3BOTHOM, TP PEIICHUH MPUKIATHBIX 33/1a4 U 33]]a4 Ha HAXOKICHHE
HauOOJBIINX U HAUMEHbIINX 3HaueHuil Qpynkuuu. JlaHHas coaeprkaTesnbHas JIUHUS BKIIIOYAET B
cebs Takke (OpMUPOBAHHME YMEHUH BBINONHATH pacuéTel Mo (opmynam, Mnpeodpa3oBaHUS
paIMOHAIBLHBIX, UPPANMOHAIBHBIX M TPUTOHOMETPHUSCKUX BBIPAKCHUMN, a TAaK)KE BBIPAKCHUH,
COJIepKalMX CTermeHn | Jjorapudmel. braromaps u3ydeHuio aireOpandeckoro marepuaia
MPOUCXOIUT JajbHeHIlee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKU JECTYKTHUBHBIX PACCYXIEHUH, pabOThl ¢ CUMBOJIBHBIMU
(dhopMaMu, TIPECTABICHHUS 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BUJC PAaBEHCTB U HEPABCHCTB.
Anrebpa npeiaraet 3QpGEeKTUBHBIC HHCTPYMEHTHI JIJISl PEIICHUS MPAKTUICCKUX M €CTCCTBCHHO-
HAyYHBIX 3a]1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonuYeckass TUHUS «DyHKUMU U TpaQUKU» TECHO MEperuieTaeTcs C
OPYTUMH  JIMHUSMH ~ y9e0HOTO  Kypca, TIIOCKOJIBKY B  KAaKOM-TO  CMBICIIe  3a7qaéT
MOCJIeIOBAaTEIbHOCTh ~ M3y4YeHUs  MaTtepuana. V3yueHue  CTENEHHOM, MOKa3aTeJIbHOM,
norapuMUUECKON U TPUTOHOMETPUYECKNX (DYHKIUN, MX CBONCTBU TpaMKOB, UCIOIB30BAHUE
GyHKIUH 175 peleHus 3a1a4 U3 APYruX y4eOHBIX MPEIMETOB U PealIbHOM KU3HHU TECHO CBA3aHO
KaK C MaTeMaTUYECKUM aHAIM30M, TaK M C pElIeHHEeM YpaBHEHHH W HepaBeHCTB. [Ipu stom
0oJpIIIOe BHUMAaHME yaeseTcs (GOpMHUPOBAHUIO YMEHHS BbIpaxkaTh (HOpMyJiaMU 3aBUCHMOCTU
MEXy Pa3IUYHBIMU BEJIUYMHAMH, UCCIEAOBATh MOJYYeHHBbIC (YHKIIMH, CTPOUTh UX Tpaduku.
Matepuan »9Toil coaepkKaTenbHOW IJMHUU HaleleH Ha pa3BUTHE YMEHHH W HaBBHIKOB,
MO3BOJISIIOIIMX ~ BBIPAKAaTh 3aBUCUMOCTH MEXIYy BEIUYMHAMH B  pa3lu4yHOU  (opme:
aQHATMTUYECKOM, Tpadudyeckoil u cioBecHOM. Ero wusydeHme CmocoOCTBYeT pa3BUTHUIO
AITOPUTMHUYECKOTO MBIILJIEHHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOIh30BAHUIO
AHAJIOTH.



ConepxxatenbHast uHHs «Hayama mMareMaTn4eckoro aHain3a» IO3BOJISET CYIIECTBEHHO
PACIIMPHUTH KPYr KaK MaTeMaTHYECKUX, TaK U MPHKIAHBIX 33/a4, JOCTYIHBIX O0YYarOIIHMMCS,
TaK KaK y HUX IOSBIJIAETCS BO3MOKHOCTh CTPOUTHIPA(YUKH CIOKHBIX (PYHKIUH, ONPEeNeniaTh UX
HanOOJIbIINE U HAUMEHBIIINE 3HA4YCHUs, BbIYUCIIATH ILJIOIIaAHn (I)I/II‘yp 1 00BEMEL TCJI, HAXOOUTh
CKOPOCTH M YCKOpEHHs TporieccoB. JlaHHas copepKaTeibHas JIMHHS OTKPHIBACT HOBBIC
BO3MOYKHOCTH IOCTPOCHUSI MAaTEMAaTHYECKUX MOJENCH pealbHbIX CHUTYyalHid, I03BOJISET
HaxXOJUThb HAWIydlIeC PpCHICHUC B IMPHUKIAAHBIX, B TOM YHUCIC COLHUAIbHO-9KOHOMHYCCKUX,
3ajayax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHAIM3a CIOCOOCTBYET pa3BUTHIO
abCcTpakTHOro, (HOPMANTBEHO-IOTMYECKOr0 U KPEaTHBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHI
pacro3HaBaTh MPOSIBJICHHS 3aKOHOB MATEMATHKH B HayKe, TEXHUKE U UcKyccTBe. O0ydaromuecs
Y3HAKOT O BbLAAIOMUXCA PE3YJIbTaTax, INOJYUCHHBIX B XOAC Pa3BUTUA MATCMATUKKU KaK HAYKH, U
00 UX aBTOpax.

CozaepxarenbHO-MeToqM4YecKast JMHUS «MHOXKecTBa M JIOTHKa» BKIOYaeT B cels
JNIEMEHTBl TEOPUM MHOXKECTB M MAaTeMaTHYeCKOW JIOruKd. TeopeTHKO- MHOXKECTBEHHBIC
NpPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEeMaTHKH M IpeyIaraloT HauboJsee
YHUBEpPCAJIbHBIA SI3bIK, OOBEIUHSIOLUINI BCE pa3lienbl MaTeMaTUKU M €€ IMPHIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATHYCCKUEAUCIUILIMHBI U MX TPHIOKEHHS B einHOe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOYy4alOUIEeMyCsl I[OHHMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBpeMeHHOf/’I MAaTe€MaTUK MW HMCIIOJIB30BaTh €ro [IJIs1 BBIPAKCHUA CBOHMX MBICIICH. I[pyrI/IM
BAXHBIM IIPHU3HAKOM MATCMATHKU KaK HAYKW CICAYCT IMPU3HATH CBOI\/JICTBGHHYIO en CTpOrocCThb
00OCHOBaHHMH U CIIEIOBAaHUE ONPEICIEHHBIM MTPAaBUIIaM ITOCTPOCHUS JI0Ka3aTeNILCTB. 3HAKOMCTBO
C JJIEMCHTAMH MAaTeMAaTHYECKON JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILLICHHUS
00Y4aloIINXCs, MO3BOJSIET MM CTPOMTh CBOM PACCYXKICHHS HAa OCHOBE JIOTMYECKUX IPABUI,
(dhopMUpyeT HABBIKU KPUTHUUECKOTO MBIIUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayala MaTeMaTHYeCKOrO aHalM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4eCKOr0  MOJEIHPOBAaHHS,  KOTOpPbIE  IPH3BaHBl  CIOCOOCTBOBATH
(OpMHUPOBAHHUIO HABBIKOB MOCTPOEHHUS MOJIEIEH pEalbHBIX CUTYyaIlui, HCCIEAOBAHUS STUX
MozeNeil ¢ IMOMOIIBI0 ammapara aireOpsl M MaTeMaTH4ecKOro aHajiH3a, WHTepIpeTaruu
MOJYYEHHBIX pPe3yNbTaToB. Takwe 3agaHus BIUICTEHBI B KaKABI M3 pa3/eioB IPOTPaMMBI,
MIOCKOJIbKY BECh MaTepual ydeOHOTO Kypca HIMPOKO HCIIONB3YeTCs Ul PEIICHUs MPUKIIaTHBIX
3amad. [lpu pemeHMM  peanpbHBIX MPAKTUYECKHX 3aJad  OOydYarolIMecss  Pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparMpoBaThCs, HCIIOIH30BAaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3HpOBaTh MpolieMmy. JlesrenbHOCTh 1O  (OPMUPOBAHUIO
HaBBIKOB PEIICHUS MPUKIAJHBIX 33a71a4



OpraHM3yeTcsi B TMIpPOILleCCe€ U3YYEHUS BCEX TeM Yy4eOHOro Kypca «Anredpa W Havana
MaTEeMaTHYECKOT0 aHAJIU3ay.

Ha u3ydenue yue6HOTro Kypca «Anredpa u Hayajla MaTEMaTHUYECKOr0 aHAJIM3ay OTBOJUTCS
272 4aca: B 10 kimacce — 136 yacoB (4 yaca B Hegemoo), B 11 kimacce — 136 vacoB (4 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Yucia 1 BBIYHCICHUSA

Panmonanbshele yrcna. OOBIKHOBEHHBIE U IECSITUYHbIE IPOOU, IPOLICHTHI,0€CKOHEUHBIE
nepuoaudeckue qpoodu. [lpumenenue 1pobei ¥ MPOLEHTOB JJISpEIleHUs IPUKIAIHbIX 3aa4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUM U pearbHOM KU3HU. J[eMCTBUTEIbHBIE 4uca.

PaunonansHbIe U  HppaluOHaJIbHBIC 4yucna.

Apudmerndeckue onepanum ¢ AHCTBUTEILHBIMU YUCIaMi. MOy b IeHCTBUTEIBHOTO YUCIIA U
ero cBoiictBa. [IpubnmkEHHBIC BBIYUCICHHUS, TIPABUIIA OKPYTIJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYUCIICHUN.

Crenens ¢ nenbiM nokaszareneM. bunom Herotona. Micnonb3oBanue noaxosmiend hpopmsl
3aIMCH AEUCTBUTENBHBIX YHCEII Ul pELICHUS TPAKTUYECKUX3a4a4d U IIPEICTABIICHUS 1aHHbIX.

Apudmerndeckuii KOpeHb HATYPAIBHOM CTETIEHU B €r0 CBOICTBA.

Crenenp ¢ panMOHAIBHBIM IIOKa3aTeseM u €€ CBOWCTBA, CTENEHb C
JEHCTBUTEIBHBIM [T0KA3aTEIIEM.

Jlorapudm uncna. CpoiicTBa sorapudma. JlecaTuuHble M HAaTypaJibHBIEIOTapU(PMBI.

CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC,apKKOCUHYC U
ApPKTAaHI'€HC YHMCIOBOTIO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE IPEOOpa30BaHus. Y paBHEHNE, KOPEHb YPAaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIEICTBUA. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/BI PELIECHUS LEJIBIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
MHorouneHns! OT OJHON NIEPEMEHHOMN. [IelieHrne MHOTOYIeHa Ha MHOTOUJIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTETIEHU U KOPHHU.

Wppanmonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUAUPPALIMOHAIBHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELLIEHUS TOKA3aTEIbHBIXYPAaBHEHUH.

[IpeoOpa3oBanue BhIpaXeHUH, COEPKAILUX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHUs. OCHOBHBIE METO/BI PEIIEHUS JIOrapu(PMUIECKUX
YPaBHEHUM.

OcHoBHbIE TpUroHomerpudeckue Gopmyisl. [Ipeodpa3oBanre TPUrOHOMETPUUECKUX
BBIpa)XCHUI. Pellienne TpUroHoMeTpu4eCKuX ypaBHEHHMN.



Pewrenne cucreM IMHENHBIX YpaBHEHUNW. MaTpuiia CUCTEMBI JINHEWHBIX YPABHEHUIA.
Onpenenurens MaTpULbl 2X2, €ro TEOMETPUUYECKHUIM CMBICT U CBOMCTBA, BBIYMCIIEHUE €TI0
3HAYEHUS, IPUMEHEHHUE ONPEAESIIUTENS ISl pELIEHHs] CUCTEMBbI JIMHENHBIX ypaBHEHUH. Pelenue
MPUKIAAHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH. MccnenoBane noCTpOCHHOM
MOJZIEIHU C IIOMOILUBIO MATPUIL] U OTPEICIIUTENCH.

ITocTpoeHre MaTeMaTU4EeCKUX MOJIEIEH PEAIbHOM CUTYAlMH C IIOMOLIBIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELLICHUIO0 MaTEMaTUYECKUX 3aa4 U
3aJja4d U3 pa3IMyYHbIX 00JIacTel HAyKU U pealbHOM KU3HH.

DOyHKUUM U rPadpuKu

@ynkius, crocoosl 3ananus yHkiun. Bzanmuo obparusie pynkun. Kommosuus
¢bynkuuid. 'paduk Gyaxmum. InemenTapHbie mpeoOpa3oBaHUATpaGUKOB QYHKIIUH.

OO6nactb omnpeesneHuss 1 MHOXecTBO 3HaueHui pyHkiuu. Hynu ¢pynkuun. Ipomexyrku
3HAaKONOCTOAHCTBA. YETHbIE U HeuéTHbIe QpyHKIuM. [Tlepuonnueckue ¢pynkuuu. Ipomexytku
MOHOTOHHOCTH (pyHKITH. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee n HanMeHbIIee
3Ha4YeHUs1 PYHKIUU HA TIPOMEKYTKE.

JIuHeltHast, KBagpaTU4Has U JPOOHO-TMHEWHAs PYHKIMU. DJIEMEHTapHOE UCCIIE0BaHUE U
IIOCTPOEHHE UX I'PaUKOB.

Crenennast GpyHKIUS C HATYpaJIbHBIM H LENbIM MoKa3aTeneM. EE€ cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak QYHKIIMH OOpaTHOM CTENEeHU C HATYPaIbHBIM
IIOKA3aTEeJIEM.

IToka3zarenbHast U jorapudmuyeckass (yHKLIHU, WX CBOWCTBA U TIpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIUHN Il pellieHns] ypaBHEHUH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIpe/IeJIeHHEe TPUTOHOMETPHUUECKUX (DYHKIUI
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B pEalbHBIX Ipolleccax M SBICHUSIX.
I'paduiku peasbHBIX 3aBUCHMOCTEH.

Havana maTeMaTH4ecKOro aHau3a

ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCIEI0BaTeNbHOCTENH. MeToamareMaTHUeCKOn
MHAYKIMU. MOHOTOHHBIE U OIpaHUYEHHbIE TOCIEe10BaTEIbHOCTH. VlcTOpHs BOBHUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpudeckas nporpeccu. beckoneuHo yObIBaromas
reoMeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHH.
JInHENHBIN 1 SKCIOHEHIMAIBHBIA pocT. Yncio e. opmysa CI0KHBIXIIPOLEHTOB.
Hcnonp30Banne Nporpeccuy Ais PeLeHHs pealbHbIX 3a7a4d IPUKIAJHOTO XapaKTepa.



HenpepoiBHble pyHKIIMU 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpad)UKOB
¢dbynkumii. CBolicTBa (QyHKIIMN HEMPEPHIBHBIX HA OTPe3Ke. MeTo 1 MHTEPBAJIOB JIJIsl PEIICHHS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HeNPEPhIBHBIX (DYHKIIMA 111 pELICHUs 3a/1a4.

[lepBas u BrOpas npousBojHble pyHkiMH. OnpeaeneHue, reoMeTpudeckuii nbpu3ndecKui
CMBICII IPOM3BOIHON. Y paBHEHUE KacaTelnbHOH K rpaduky Gynkiuu. [IponsBoansie

3JIEMEHTAPHBIX GbyHKIUH. [IpousBoaHas CYMMBI,
MIPOU3BEICHNUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.

MHo2xecTBa H JIOTHKA

MHoOk€ecTBO, ONepaluy HaJl MHOKECTBAMH M UX CBOMCTBA. Jlnarpammel Ditiepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'0 anmnapara Jijisl ONMCaHUs PealIbHbIX IPOLIECCOB U
SIBJIGHUH, U PEILICHUH 33/1a4 U3 APYTUX Y4eOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOIO0 00BEKTa, CIIECTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KJIIACC

Yucaa 1 BLIYUCIEHUS

Harypanbnble u nensie yncna. [I[puMeHenne npu3HaKkoB JEIMMOCTH LIEIbIX YUCEN,
HauOoJbIMi 00mMiA neautensb (nainee — HOJl) m nanmenbiee odmeekparnoe (nanee — HOK),
OCTAaTKOB IO MOJAYJII0, aJiropuT™Ma EBKIMIa 1Sl penieHra3aaay B UEJIbIX YHCIax.

KommiekcHbie uncia. Anredpandeckas 1 TpUrOHOMETpUUYecKasi (POpMbI 3aITUCH
KOMILIEKCHOTO Ynciia. ApudMeTHUECKHE Olepaliii ¢ KOMILIEKCHBIMU unciaamMu. M300pakeHue
KOMIUJIEKCHBIX YHCEJT Ha KOOpIUHATHOM 1ockoctu. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO uncia. [IpuMeHeHne KOMITJIEKCHBIX YUCEN IS PeIIeHHs] PU3NIECKUX U
F€OMETPUUYECKHX 3a/1au.

YpaBHeHNd U HEPABEHCTBA

CucreMma ¥ COBOKYITHOCTb YPaBHEHHH ¥  HEPABEHCTB. PaBHOCHIIBHEIE
CUCTEMBI U CUCTEMBI-CJIe/ICTBUS. PaBHOCHIIbHbIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUH c ITOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellleHne TpUroHOMETpUYECKUX HEPABEHCTB.

OcHoBHbIE METOJbl  pELICHUS MIOKa3aTeNbHbIX U Jorapu(MUYecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS HPPALMOHAIbHBIX HEPABEHCTB.
OCHOBHBIE METO/IBI PEIIECHUSI CUCTEM M COBOKYNHOCTEH pallOHaIbHBIX,HPPALMOHAIIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUUECKUX YPaBHEHHH.

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTEMBI C ITapaMCTpaMHu.



[TpumeHeHHne ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 3ajad 1
3aJ]a4 U3 pa3IMYHbIX 00JIacTel HAyKU U pealIbHOM KU3HH, UHTEPIPETALUs OTYyYEHHBIX
pE3yJIBbTAaTOB.

DOYyHKUUH U TPapuKU

I'padpux xomnozunmu GyHxmii. ['eomerpuyeckre o0pas3sl ypaBHEHUN 1 HEPABEHCTB HA
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U IpapUKH.

I'paduueckue MeTOIbI peLICHUs YpaBHEHHI U HepaBeHCTB. | paduyeckre MeTo bl
peuieHus 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanue rpadukoB GyHKIMN I MCCIEIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT IIPU PEIICHUH 33/1a4 U3 JPYTUX YUeOHBIXIIPEIMETOB U PEaTbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaIMu3a

[IpuMeHeHMe NPOU3BOIHON K UCCIEeI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb M KCTPEMYMBI.
Haxoxxaenre HanOoJIbIIero 1 HAaMMEHbILETr0 3HaUeHUH HenpepbIBHON (YHKIIMU Ha OTpE3Ke.

IIpuMeHeHne MPON3BOIHOM I HAX0KICHNS HAWIYYILEro pENICHUs BIPUKIIAIHBIX
3aauax, sl ONpeesieHs] CKOPOCTH U YCKOPEHHUS Ipoliecca, 3a1aHHOT0 (popMyIToi nim
rpaguKoM.

IlepBooOpasHasi, OCHOBHOE CBOICTBO NepBo0Opa3HbIX. [lepBooOpa3Hble 37€MEHTapHBIX
¢bynkuuid. [IpaBuia Hax 0k IEHUS TEPBOOOPA3HBIX.

NHuterpai. I'eoMeTpudecknii CMbICI MHTETpaia. BbelduciieHne onpeaes€HHOro0 HHTerpaa
o gopmyne HotoTona-Jleli6uua.

[IpumMeHeHue uHTErpaia il HaXOXKIACHUS TUIOIAAeH IIOCKUX (GUryp 1 00bEMoB
F€OMETPUUYECKUX TEJl.

[Ipumeps! pemiennii quddpepeHnaIbHbIX ypaBHEHUN. MaTteMaTiHueckoe MOoJIeTMpOBaHHE
peabHBIX MPOLECCOB C MOMOMIBIO MU (epeHINATBHBIX YPaBHEHHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIVYBJIEHHBII
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpasaanckoro BocnuTaHus:

C()OPMHUPOBAHHOCTb  IPAXKAAHCKOM MO3MLMM OOydaroumlerocs Kak aKkTHMBHOIO U
OTBETCTBEHHOI'0 4JI€HAa POCCUHCKOro OOILECTBa, MPEICTaBIEHUE O MAaTeMaTHMYECKHMX OCHOBaX
(YHKIMOHMPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHH, MPOLEAYp TpPa)IaHCKOTO OOIIecTBa
(BBIOOpHBI, OIPOCHI U JPYroe), YMEHHUE B3aUMOJCHCTBOBATh C COLMAIbHBIMM MHCTUTYTaMU B
COOTBETCTBUHM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NAaTPUOTUYECKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh POCCUNCKOMN TPa’kJaHCKON MACHTUYHOCTH, YBXKEHUS K MPOILIOMY H
HACTOSIIEMY POCCHUIMCKOW MAaT€MAaTHUKH, HEHHOCTHOE OTHOUIEHUE K JOCTHKEHUSM POCCHIUCKHX
MAaTEMaTUKOB U POCCHUUCKOM MATEMaTUYECKON WIKOJbI, MCIIOJIb30BAaHUE 3THX JIOCTHKCHUN B
JIpYTUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKHU;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHMS:

OCO3HAaHHWE  JIYXOBHBIX  IIEHHOCTEH  pOCCHHCKOro  Hapoaa, Cc(HOPMUPOBAHHOCTb
HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O MMOBCACHUA, CBA3AHHOIO C MPAKTUYCCKUM IMPUMCHCHUCM
JOCTUKEHUM HAayKHM U AESITENbHOCTbIO YYEHOIO, OCO3HAaHUE JIMYHOI'O BKJIAJAa B IOCTPOEHUE
YCTOMYMBOTrO OYAYILEro;

4) ICTETHYICCKOTO BOCIIMTAHUSA .

9CTCTHUYCCKOC OTHOIICHHEC K MUpy, BKJIrO4as 9CTCTUKY MAaTEMATHYCCKUX
3aKOHOMepHO0TeI’I, O6’beKTOB, 3aaad, pemeHI/Iﬁ, paCCY)K,Z[eHI/II\/'I, BOCIIPUUMYUBOCTE K
MaTEMAaTUUCCKHUM ACIICKTaM pa3JIMYHbIX BUJOB HCKYCCTBA,

5) ¢pusuueckoro BocnuTaHus:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUSI B MHTEpECaxX 370pOBOTO
u Oe3omacHoro oOpas3a >XKM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
NUTaHue, cOANaHCUPOBAHHBIN PeXUM 3aHATUN U OTIbIXA, peryisipHas (pu3nyeckas akTUBHOCTb),
(u3nyecKoe COBEPIICHCTBOBAHHUE NP 3aHATHUSAX CIIOPTUBHO-03/10POBUTENBHOMN AESITEIbHOCTHIO;

6) TpyaoBore BocnuTaHuUS:

TOTOBHOCTh K TPYZy, OCO3HAHUE IICHHOCTH TPYAOIIOOUsS, MHTEpPEC K Pa3IuyHbIM chepam
npodeccHoHaNBbHON MeSTENbHOCTH, CBSA3aHHBIM C MAaTEMATHKOW U €€ MPHIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymield mnpodeccurt W pealn30BbIBaTH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI,



TOTOBHOCTb U CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHMIO M C€aMOOOpa30BaHUIO Ha
HPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTh K aKTMBHOMY yYacTHIO B PEIICHHU NMPAKTUYECKUX 3a/1a4
MaTeMaTH4eCKOM HaNPaBICHHOCTH;

7) 3K0J10TH4ECKOr0 BOCHTAHMS:

C(OPMHUPOBAHHOCTb 3KOJOIMUYECKOW KYyJbTYpbl, ITOHMMAHUE BIUSHHUS COLUAIBHO-
9KOHOMHMYECKUX IIPOLIECCOB HAa COCTOSHHE IPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHUE
r100abHOTO  XapakTepa  SKOJIOTMYECKHX  MpoOjieM, OpHUeHTaluus Ha  NPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUM AJI pelieHus 3agad B 00JacTH OKpYXKarolled cpelipl, MJIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX IIOCJIEICTBUI AJIS OKpYXKaroIei cpeibl;

8) nennocTH Hay4HOr0 MO3HAHUSA:

c(OPMHPOBAHHOCT, ~ MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd W OOIIECTBEHHOH MPAKTHKH, TIOHUMAaHWE MaTEeMAaTHYeCKOH HAayKH Kak cepsl
YEJIOBEUECKON JIEATEIbHOCTH, JTANlOB €€ Pa3BUTUA U 3HAYMMOCTH I Pa3BUTUS LIMBUIM3ALUU,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMAaTUYECKOU KyJIbTYypOM Kak CpEACTBOM ITO3HAHUS MHUPa,
TOTOBHOCTB OCYILECTBIIAThH MPOCKTHYIO U MCCIEA0BATENbCKYIO NEATEIBHOCTh HHIMBULYaIbHO U

B I'pYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe1bHBbIE YHUBePcaJIbHbIE yueOHbIe NelicTBUsiBazoBble

JOTrHYecKHe JeHCTBUA:

BBISIBISITh M XapaKTEpU30BATh CYIIECTBEHHBIC NPU3HAKK MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOWIEHUH MEXAYy MOHATHAMH, (OPMYIUPOBATh ONPENCIICHUs TOHATHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUA U1 00O0OIIeHHs u
CPaBHEHHs, KPUTEPUH IIPOBOJIUMOIO AHAIN3A;

BOCIPUHHUMATh, (GOPMYJIHPOBAaTh U MPeoOpa3OBbIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITh MaTeMaTHUYECKUE 3aKOHOMEpPHOCTH, B3aMMOCBSI3UM M NPOTUBOpeuns B (hakrax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, TMpeniaraTb KPUTEpUU IS BbIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIBHO J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUHU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMI0, MPUBOAUTH MPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BBIBOIBL;

BBIOMpaTh CHocoO pemnieHUs y4yeOHOM 3anauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpaTh HauOojee NOAXOAAIIMH C  y4€TOM CaMOCTOSITETIbHO BBIIEICHHBIX
KPUTEPUEB).



ba3oBrble ucciaenoBaTeabCKUe AeiiCTBUS:

MCIOJIB30BATh BOMPOCH! KaK MCCIIEAOBATEILCKUI HHCTPYMEHT MO3HaHUsA, (POPMYyITHUPOBAThH
BONPOCHI, (DUKCHPYIOIIHE IPOTHBOpPEUHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(hopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATHCBOIO MTO3UIINIO, MHCHHE;

MPOBOJIUTH  CaMOCTOSITEIPHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCICAOBAHHE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTEeMAaTHYECKOTO OOBEKTa, SIBJICHHUS, TPOIECCa, BEHISBICHHUIO
3aBUCHMOCTEH MEXKIy 00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOATENIbHO (OPMYITMPOBATh OOOOIICHHS U BBIBOJBI IO Pe3yJbTaTaM IPOBEIEHHOTO
HaOJII0ICHUS, UCCIICIOBAHMsI, OIEHUBATh JIOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB U
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH IPEATIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undpopmanmeii:

BBISIBJIATH I[G(i)I/IIII/ITI)I I/IH(bOpMaIII/II/I, JaHHBbIX, HGO6XOILI/IMI)IX IJIA OTBETA HaA BOHpOC n I
peleHus 3a1a4u;

BBIOMpAaTh HMH(POPMALIMIO M3 HCTOYHHUKOB pA3IMYHBIX THUIIOB, AaHAJIMW3UPOBATH,
CHCTEMAaTH3HpPOBAaTh W HMHTEPIPETUPOBATh HMHGOPMAIMIO pA3IMYHBIX BHIOB U (HOpM
MIPEACTABICHUS;

CTPYKTYypUpOBaTh  MHGPOpMAIMIO, TPEICTaBIsITH ©€ B pasnu4HbIX  (opmax,
WJUTFOCTPUPOBATH IPAPUICCKU;

OLIEHUBATh HAAEKHOCTh HMH(POPMAIMM IO CAMOCTOSITEIBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KomMyHHUKaTHBHBIE  yHHBepcajbHble  y4yeOHble  JeiicTBUSA

OO0uenne:

BOCIIPUHMMATh U (DOPMYIHPOBATh CYXJIEHHUS B COOTBETCTBHM C YCIOBHSAMU M ILIEISAMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHHMSI B YCTHBIX U HHCbMEHHBIX
TCKCTaxX, AaBaTb IIOACHCHUA 110 XOAYy PCHICHUA 3adadd, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIfI
pe3yJbTarT;

B XOJle 00CYXXJEHHUs 3ajJaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl, MpOOIEeMbI,
pemaeMoi 3a7auyd, BBICKA3bIBaTh HJIEW, HALlEJIEHHBbIE HA TOUCK PEIIEHUs, COMOCTABIATh CBOU
CYXKACHUA C CYXIACHUAMH JPYIrux Y4YaCTHHUKOB Jualiora, 06H3py>KI/IBaTB pasiiniue u CXOACTBO
MO3UIINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

NPEJCTaBIATh PE3YIbTaThl pEIICHUS 3aJaud, JKCIEPUMEHTa, HCCIIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh ¢opMarT BBICTYIUIEHHS C Y4Y€TOM 3a7ay Mpe3eHTalud |
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1elicCTBUSA



Camoopranuszauus:

COCTABIIAITh IUIAH, AJTOPUTM pEIICHHs 3a/lauyd, BBIOMpPATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaThb M KOPPEKTHPOBATH
BapHaHThI PEeUICHHUH ¢ yu€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

BJIJICTh HABBIKAMHU TTO3HABATENILHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHIMA
U MBICIMTENBHBIX MpPOIECCOB, HMX pPE3YyJIbTaTOB, BJIAJeTh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCca U pe3yJibTaTa pelIeHUs MaTeMaTHUYECKON 3a/1auH;

IIPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH DPELIEHUM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HaHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM, OOBACHATH MPUYUHBI JOCTHKEHUS
WIM HEJOCTH)KEHUS Ppe3yJIbTaToOB JEATEIIbHOCTH, HaXOAWTh OHIMOKY, JlaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYalbHOW pabOTHI MpHU
pelieHnyd y4ueOHBIX 3a7ady, NPUHUMATh 1edb COBMECTHOW JEeSTEIbHOCTH, IUIAaHUPOBATh
OpPTaHU3aIMI0 COBMECTHOW Pa0OTHI, pacHpeAessaTh BUIbI PadOT, TOTOBAPUBATHCSA, OOCYXIATh
MPOIIECC U pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPYMIOBLIX (popmax paboThl (0OCYkAeHHsS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» M WHBIC), BBINOJHATH CBOIO YacTh PAaOOTHl M KOOPIUHUPOBATH CBOU
JCUCTBUS C IPYTMMHU YICHAMH KOMaH/Ibl, OI[CHUBATh Ka4€CTBO CBOETO BKJIAJIa B OOIINUN IPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kuacce oOyuaromuiics MONYYUT CIEIYIOIIME IPEIMETHbIE
pe3ysbTaThl O OTIENBbHBIM TeMaM pabodeil mporpaMMbl yueOHOro Kypca «Anredpa u Havana
MaTEeMaTHYECKOI0 aHAJIU3a:

Yuciia ¥ BHIYHCICHUSA:

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: PALIMOHAIBHOE YUCIIO, OECKOHEUHas MepruoaudecKas
po0Ob, TPOLEHTHI, WPPALUOHAIBHOE YHCIO, MHOXECTBA PALlMOHANBHBIX U JEHCTBUTEIBHBIX
qucell, MOAYJb IEHCTBUTENILHOTO YHCIIa;

MPUMEHSATH APOOH U MPOLEHTHI JIs PEIIeHUs] IPUKIIAJAHBIX 33ad U3 Pa3IMYHbIX OTpaciei
3HaHUH U peabHOM KU3HU;

MPUMEHTh NPUOIMKEHHBIE BBIYMCIICHUS, MpaBUiIa OKPYTJEHHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUI;



CBOOOJHO ONEpPHPOBATh IMOHATHEM: CTENEHb C IeJbIM I[OKa3aTeJeM, HCIOJIb30BaTh
NoAXOoAUlyl0 (OpMy 3alucu JACUCTBUTEIBHBIX YHCEN JJI PELICHUS MPAaKTHUYECKUX 3a7ad U
IIpE/ICTaBICHUS] JaHHBIX;

cBOOO/IHO ONEPUPOBAThH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTETEHU;

cBOOOJIHO ONEPUPOBATh MOHATHEM: CTENEHb C PAIMOHAIBHBIM MOKa3aTeleM; CBOOOJHO

OIIEPUPOBATH MOHATUSAMHU: JIoTapu(M YKcia, IECITUIHBIE U

HaTypaJbHbIE JOrapuU(PMBbl;

CBOOOJIHO ONEpUPOBATH IMOHATHSAMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, APKKOCUHYC M APKTaHI'€HC YUCIIOBOIO apryMEHTA.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOZIHO  OIEpUpOBaTh  MOHATUSIMU:  TOXKJIECTBO, ypaBHEHHE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIE/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

IPUMEHATh pa3IMyHble METOJbl PELICHHUsS pPalMOHAIBHBIX WU JAPOOHO- PpaIMOHAIBHBIX
YPaBHEHUN, IPUMEHATh METOJ, MUHTEPBAJIOB [UIsl PELICHUs] HEPAaBEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEePEeMEHHOW, MHOTOWIEH C
HeJbIMA KO3 GUIMEHTaMM, KOPHM MHOTOWIEHA, HPUMEHSTh JIeJIeHHe MHOIOYJIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

cBOOOZIHO oOmnepupoBaTh MOHSTUAMM: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpuua,
OTIPENIeNIUTENIb MATPUIBI 2 X 2 W €ro TeOMETPUYECKHH CMBICI, MCIOJIh30BaTh CBOWCTBA
ornpenenuTess 2 X 2 uisl BBIYUCICHUS €ro 3HAuY€HUs, IPUMEHSTh OINPEIeIUTENN Ul pelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHMH, MOJEIUPOBATh PEAIbHBIE CUTYALlUH C ITOMOLIBIO CUCTEMBI
JUHEHHBIX ypaBHEHMH, HCCIEI0BaTh IOCTPOCHHBIE MOJIEIM C [OMOIIBIO MaTpull u
olpeenuTeNel, THTEPIPETUPOBATh MTOJIyUEHHBIH pe3ybTaT;

MCIOJIb30BaTh CBOMCTBA JIEHCTBUN C KOPHIAMM Il IPeoOpa30BaHUs BBIPAXKECHUIH;

BBIMOJIHATE  NPE0Opa30BaHUsl  YHUCIIOBBIX  BBIPAKEHHH, COAEp)KAIIMX CTEMEHUH C
paloHaIbHBIM MOKa3aTeNIeM;

HCIOJIb30BaTh  CBOMcTBAa JjiorapuMoB sl npeoOpa3oBaHMsl  JOrapupMHUUECKUX
BBIPAKCHU;

CBOOOJHO  ONEpPUpPOBaTh  TMOHATHSMHU:  UpPpAallMOHATbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(MUUecKue ypaBHEHUS, HAXOIUTh UX PEIICHUs C MOMOIIBI0O PaBHOCUJIBHBIX IIEPEXOI0B
WM OCYUIECTBIISSI IPOBEPKY KOPHEH;



NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHYeckHe (opMynsl Ui mpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YPaBHEHHUE, IPUMEHSThH
Heo0XoanMble (OPMYIIbI AJIS PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMIA;

MOJICIMPOBAaTh pEalbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBAa II0 YCJIOBUIO 33Jayd, HCCIEAOBaTh IOCTPOCHHBIE MOJCIH C
HCIOJIb30BAHUEM alIapaTa anreOpsl.

DOYyHKUMH U TPaPUKH:

CBOOOJHO OMEpPUPOBATH MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHusl (YHKUIUH, B3aUMHO
oOpatHble (QYHKIUHM, KOMIO3UIUS (PyHKIMHA, Tpaduk (QyHKIHH, BBITOTHATH AIIEMEHTApHBIC
npeoOpa3oBanus TpapuKoB (HyHKIIHIA;

CBOOOJHO ONEpUPOBaTh MHMOHATUSAMM: OOJACTh ONpEAETICHHUS M MHOXECTBO 3HAYCHHUH
GbyHKUIMU, HYTU QYHKIUH, TPOMEKYTKH 3HaKOIIOCTOSHCTBA,

CBOOOJHO OIEPHUPOBATH MOHATHSIMHU: YETHBIE M HEYETHBIC (YHKUIWHU, MEPUOIUYECCKHE
(GyHKINMU, TPOMEKYTKH MOHOTOHHOCTH (YHKIHWH, MAaKCUMyMbl ¥ MHHUMYMBI (yHKIIUH,
HauOoJiblIee U HAaUMEHbIIee 3HaUeHHE (DYHKIIMU Ha IIPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: CTENEHHass (YHKIMS C HATypaJbHbIM MU I€JIbIM
nokaszaresneM, rpaduk CTerneHHOW (PYHKIMHM C HATypaJbHBIM M IEJIBIM ITIOKa3aresieM, rpaduk
KOpPHS N-Oi CTETIeHU KaK (YHKIMU OOpATHOH CTENEHH C HATYpAIbHBIM IIOKA3aTeIeM;

ONEpUPOBATh NOHATHAMM: JMHEWHas, KBaJpaTWyHas U ApoOHO-IMHEHHas (yHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U TOCTPOEHHE UX I'paUKOB;

CBOOOJHO OIEPHPOBATH MOHATUSAMH: TOKa3aTeNbHas U JiorapudmMudeckas (QyHKIHH, WX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh NX IpadUKH /IS pEIIeHUs ypaBHEHUI,

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, ONpejAeeHHe
TPUTOHOMETPHUECKUX (DYHKIIMN YHUCIOBOTO apryMeHTa;

WCTOJNB30BaTh Tpaguku (GYHKIMHA Ui MCCIENOBAHUS TPOIECCOB W 3aBUCUMOCTEH IpH
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB W PEaTbHOM >KM3HH, BBIpaXKaTh (OpMyIaMu
3aBHCHUMOCTH MEX/y BeJTUUYNHAMM;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: apupMeTHyecKass U TeOMeTpHUUecKas MPOrpeccHs,
OecKOHEYHO yObIBarollasi reOMEeTpHUecKas porpeccusi, JIMHENHBIM U AKCIIOHEHLIMAIbHBINA POCT,
dbopMyna CIOXKHBIX TPOIIEHTOB, UMETh MPECTABICHNEO KOHCTAHTE;

WCTIOJIH30BATh TIPOTPECCUU TS PEIICHHSI pealTbHBIX 3a/1a4 MPHUKIIQTHOTO XapaKTepa;



CBOOOJHO  ONEpUPOBATH  MOHATHUSAMH:  IOCJIEIOBATENBHOCTb,  CIIOCOOBI  3aJaHUA
110CJIe10BATENbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE [10CIIE10BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MAaTEMATUYECKOTO aHAIN3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEpUPOBATh MOHITUSAMU: HENpPEPbIBHbIE (YHKLMHU, TOUKU pa3pbiBa rpapuka
(byHKIMH, aCHMOTOTHI Tpaduka GyHKIHIH;

CBOOOJHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HENpepbIBHAs HAa OTpe3Ke, MPUMEHSTH
CBOWCTBA HENPEPHIBHBIX (DYHKIMH U1 peleHns 3aaay;

CBOOOJHO ONEpUpPOBaTh IOHATUAMU: IIepBas M BTOpas IPOU3BOJAHBIE (DYHKIUH,
KacaTenbHas K rpaduky QpyHKINY,

BBIUUCIIATh TPOU3BOJHBIC CYMMBI, TPOM3BEIEHUS, YAaCTHOTO M KOMIIO3UIUH JABYX
(GyHKUHMH, 3HATh IPOU3BOJHBIC 2JIEMEHTAPHBIX (PYHKIIHIL;

UCIOJIb30BATh T€OMETPUUYECKUH U HPU3NUECKUN CMBICI IPOM3BOIHON IS PELICHUs 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHATHIMH: MHOXKECTBO, ONIEPAIIH HAJ MHOKECTBAMHU;

MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN amIapar Jyisi OMMCAHMS PEATbHBIXIIPOIIECCOB U
SIBJICHUM, IIPU PEILIEHUH 33]a4 U3 IPYIUX YUeOHBIX TPEIMETOB;

CBOOOJHO ONEpPHPOBATh MOHATUSAMU: OIpEJCNIEHUE, TEOopeMa, ypaBHEHHE- CIEICTBUE,
CBOWCTBO MaTEeMAaTHYECKOI0o OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCHIIBHBIE YpaBHEHHS MU
HEPaBEHCTBA.

K konny oOyuenus B 11 kuiacce oOydwaromuiics HOJYYUT CIEAYIOLIUE NPEAMETHbBIE
pe3yabTaThl MO OT/AEIbHBIM TeMaM paloueil mporpamMMbl yueOHOro Kypca «Anredpa v Hayana
MaTeMaTHYECKOr0 aHaINU3a»:

Yucsia ¥ BHIYUCTEHHA:

CBOOOJHO ONEpUPOBaTH MOHATUSMH: HATypaJbHOE W IEJ0€ YHCJIO, MHOXKECTBA
HaTypaJbHBIX M LEJBIX YHUCEI, UCIIOIb30BaTh MpU3HaKu aenumocty nenbix uucen, HOJ u HOK
HaTypaJbHbBIX YHCEN JUI PEUIeHUs 3ajiay, IPUMEHATh alroput™ EBkinia;

CBOOOJHO OINEpUpPOBaTh MOHIATHEM OCTAaTKa 110 MOAYJIIO, 3alHChIBaTh HaTypalbHbIE YHCIIA
B Pa3JIMYHBIX MO3UIIUOHHBIX CUCTEMAX CUMCIICHMS;

CBOOOJHO ONEpUPOBATh TMOHSATHAMH: KOMIIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX
YHCeN, TPEACTABIATh KOMIICKCHBIE YHCa B anreOpandeckol M TpUTOHOMETpUYecKoi (opme,
BBINOJIHATE apu(pMETUYECKHE ONepallii C HUMHU U N300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO  ONEpPUPOBATH  TMOHATHSAMU:  UPPALMOHATBHBIC,  IOKa3aTeJIbHBIE U
norapupMUUECKue HEPABEHCTBA, HAXOJUTh UX PELICHUS C IIOMOLIbI0 PABHOCUIIbHBIX IIEPEXO0/I0B;

OCYLLECTBIISATh OTOOP KOPHEH MpH pelieHUH TPUTOHOMETPUUYECKOTO YPaBHEHMUS;

CBOOOJHO OIEpUPOBaTh MOHATUEM TPUIOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0XoAuMble (OpMYIIbI AJIs PEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OIIEPUPOBATh MOHATHAMH: CUCTEMA U COBOKYIIHOCTb YPaBHEHUI U HEPaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI M CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS] CUCTEMBI U COBOKYITHOCTEMN
palMOHANBHBIX, MPPALMOHAIBHBIX, IIOKA3aTelIbHbIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPABEHCTB;

peuarb paloHaIbHbIE, UppaLMOHAIIbHBIE, IIOKa3aTeJIbHBIE,
norapu(pMUUECKUE U TPUTOHOMETPUUYECKHE YPAaBHEHHSI U HEPAaBEHCTBA, COJEPIKALINE MOIYIH U
IIapaMeTpbl;

IPUMEHATh TpapUuecKue METObI AJIs PELICHUs] YPaBHEHUH U HEPAaBEHCTB, a TaKXKe 3a/1au
C MapaMeTpaMuy;

MOJIEIMPOBaTh pEaJIbHbIE CUTYyallud Ha S3bIKE€ aireOpbl, COCTaBIATh BBIPAKEHUS,
YPAaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI IO YCIOBHIO 3aJaydd, HMCCIEIOBATH IOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BaHMEM alIapara ajlreOpbl, MHTEPIPETUPOBATh ITOJIyUYEHHBIN pe3yibTar.

DOYyHKUMH U TPapUKu:

CTpouTh TpauKH  KOMIO3UIMHM  (DYHKIMA C TOMOIIBIO  3JEMEHTapHOTO
HCCJIEIOBaHMS U CBOMCTB KOMIO3ULIMU ABYX (PYHKIUI;

CTPOUTh reoMeTpUYecKue 00pasbl ypaBHEHHH U HEpPaBEHCTB Ha
KOOP/AMHATHOH MJIOCKOCTH;

CBOOOJHO OIIepupOBaThH MOHSTUSIMHU: rpaduku TPUTOHOMETPUUECKUX
byHKIMIH;

OPUMEHATh  (QYHKUUM Ul MOJEIMPOBAHUS U HCCIEAOBAaHHSA  pEalbHbIX
IIPOLIECCOB.

Hayaja MaTeMaTH4YeCKOro aHa/IN3a:

WCTOJNB30BAaTh MPOU3BOJIHYIO JUISI HCCIeNOBaHMA (YHKIIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HaXo/UTh HanOoJbllIee U HaMMEHbIIIee 3HaueHUs (PYHKIMHY HENPEepbIBHON Ha OTpPE3Ke;

WCTIOJIH30BATh MPOU3BOAHYIO U HAXOXKACHUS HAWIYYIIETO PEUICHHUS B NMPHKIAIHBIX, B
TOM YHCJIE€ COIUATbHO-d)KOHOMHUYECKUX, 3a/a4dax, [UIS OINpPENEeNICHUS] CKOPOCTH M YCKOPEHHS
nporiecca, 3alaHHoro (OopMYIIOi UiH rpaduKoMm;



CBOOOJTHO OTICPUPOBATDH MOHITHUSIMU: MIEPBOOOPA3HAsi, ONPEICIEHHBIA HHTETPal, HaXOAUTh
EpBOOOpPAa3HbIE JJIEMEHTAPHBIX (DYHKIUH M BBIUUCIATH HHTErpan 1o ¢opmyrne Heriorona-
Jletibuuma;

HAXOAUTh IUIOMIAAH IUIOCKHX (GHUryp W 00BEMBI TeJI C IMOMOINBIO HHTErpaja; HUMETh

MPEACTaBICHHE O MAaTEMAaTHYECKOM MOJECIMPOBAHUU Ha IPUMEPE
cocTtaBieHus JudGepeHIaIbHBIX YPaBHEHUH;

pelaTh MPUKIAJHBIC 3a/la4d, B TOM YHCJIE COI[HATbHO-OKOHOMHYECKOTO M (hU3UYECKOTO
XapakTepa, CPeICTBAMHA MaTEeMaTHUECKOTO aHAIIN3a.



TEMATHUYECKOE INTAHUPOBAHHME10

KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbIe)
o/ NPOrpaMMbI Beero KonrTpoabubie | IlpakTuueckue 06pazoBaTEIbHbIE
padoThI padoThI pecypenr
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHeHwuii
2 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LEJIbIM [TOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHHs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 ITocnenoBarenbHOCTH U IPOTpeCCUn 10
8 HenpepriBabie pynkimu. [IponsBonnas 20
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbIe)
o/ IPOrpaMMbI Beero Konrtpoabnbie | IlpakTnyeckue ofpazoBaTELHEIE
padoTshI padoThI pecypenr
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHasi 1 HHTETpAI 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonanbHelie, mokazaTeabHbIC U 24 1
norapuMUUecKre HEpaBeHCTBA
KommiekcHbie uncna 10
HarypanbHbie u 11enbie yncia 10
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapu(PMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napaMeTpaMu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AU 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

1. Maremaruka: anreOpa ¥ Ha4yajga MaTeMaTHIECKOTO aHAIM3a, TEOMETPHSL.
Anrebpa 1 Havana maremarudeckoro ananusa, 10 kracc/ Komsirun FO.M., TkaueBa
M.B., ®enoposa H.E. u npyrue, AKiinoHepHOe 00IIIECTBO
«M3natensctBo «IIpocBemenuey, 2019

METOIUYECKUE MATEPHUAJIbI IJ151 YYUTEJIA

1. Marematuka: anre6pa 1 Hauyaaa MaTeMaTHYECKOrO aHAIIM3a, TEOMETPHS.
Anrebpa u Hayalla MaTeMaTudeckoro ananmsa, 11 kimacc/ Komsrun FO.M., TkaueBa
M.B., ®enoposa H.E. u apyrue, AkiimonepHoe o011ecTBO

«M3narenscTBO «IIpocBemenuey, 2020

2. CaMocTosTeNbHbIE H KOHTPOJIbHBIE PAOOTHI 110 arebpe ¥ HayaTaMaHaIu3a

st 10-11 xmacca. — 4-e uzn. ucnp. — M. :Unekca, - 2010

3. JlujakTuueckue MaTepuaibl 1o anrebpe u HauagaM aHamusa as 10-11 knacca/ B.

M. HNanes, C. M. Caaksn, C. U. lIBapudypa. — 8-e uzn. — M.:Ilpocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. Bu6muoreka LIOK https://m.edsoo.ru/

2. »rexTUBHBIE Kypchl o Matematuke http://metodist.Ibz.ru/iumk/mathematics/ec.php

3. HUHTCTPHUPOBAHHBIC ITPOCKTEI 11O MATEMATUKE U

uadopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php



https://lbz.ru/metodist/iumk/mathematics/ec.php
https://lbz.ru/metodist/iumk/informatics/ec.php

4. Bcepoccuiickas oMMIMAAa MIKOJILHUKOB 1Mo MatemaTuke http://old.math.rosolymp.ru/

5. KOJ'IJ'ICKI_[I/ISI HHTCPAKTUBHBIX MYJIIbTUMEANA-KOMIIOHCHTOB J1JIs1 pa6OTI>I Ha

WHTEpPaKTUBHOM Iocke «MatemaTtuka: crepeomerpusi, 10-11 kmaccer mis

Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

. Meroanyeckne matepuaibl Kadeapbl TCOPHHU U METOJIMKN O0YUYECHHUST MAaTEMaTHKH
MIIT'Y http://www.mpgu.edu/abitur/mat.htm

. Meroanueckue matepuaisl kadeapsl MPUKIAAHON MaTeMaTUKU (paKyJabTeTa
MH(POPMAIMOHHBIX TEXHOIOTUH MOCKOBCKOTO TOPOICKOTO IICUXO0JIOTO-
[IE€arornyecKkoro yHuBEpCuTeTa

(MITIITY) http://www.mgppu.ru/education/high/fit/index.php.



http://old.math.rosolymp.ru/
http://physicon.ru/courses/catalog/30/36/320/2637/
http://www.mpgu.edu/abitur/mat.htm
http://www.mgppu.ru/education/high/fit/index.php

