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IHHOACHUTEJBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa U Hayajia MaTeMaTHYECKOTO aHaJIN3a» ABISETCS OAHUM U3 Hanboee
3HAUUMBIX B IIPOrpaMMe CpEJHEro oOuero oOpa3oBaHUs, IIOCKOJbKY, C OIHOM CTOPOHBI, OH
o0ecrieunBaeT WHCTPYMEHTAIBHYIO 0a3y Il M3y4YCHHUS BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C
JpYyroil CTOpPOHBI, (HOPMHUPYET JOrMYecKoe M a0CTPAKTHOE MBIIUICHHE OOYYaIOIIMXCS Ha YpPOBHE,
HEOOXOAMMOM MJISi OCBOEHHSI MH(MOPMATHKH, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH M JPYTHUX
JMCIUIUIMH. B pamMkax JaHHOTO y4eOHOTro Kypca oOydaromuecs OBJIaIeBal0T YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTopasi GopMyIupyeT CBOM TOCTIKEHHS B MaTEeMaTHYECKOH (hopme.

VY4ueOHbIil Kypc anreOpbl W Hadal MaTeMaTHYecKOro aHaIn3a 3aKiIajblBaeT OCHOBY JUIs
YCIICHIHOT'O OBJIAAICHUA 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOHOFI/II/I, IIOHMMaHHUsA OCHOBHBIX TeHI[eHL[I/Iﬁ
pPa3BUTUS SKOHOMHMKHM M OOIIECTBEHHOW >KHU3HH, MO3BOJIICT OPUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBEIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIONb30BaTh HX Ui JajbHEHIero
00pa3oBaHUs M B NOBCEIHEBHOW XM3HU. B TO ke Bpems oBnageHue aOCTPAKTHBIMH M JIOTHYECKU
CTPOTMMH KOHCTPYKIMSIMU anreOpsl ¥ MaTeMaTH4YeCKOTO aHajlu3a pa3BHBAE€T YMEHHE HaXOIUTh
3aKOHOMCPHOCTH, 000CHOBBIBATh HUCTUHHOCTBb, JOKAa3bIBaThb YTBCPIKACHHWA C IIOMOIIBIO MHAYKIHWU U
paccyxnaTh JI€IyKTHBHO, HCIIOIB30BAaTh OOOOLIEHNE M KOHKPETH3alHuio, a0CTparupoBaHHE U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xome wu3yuenms yueOHOTO Kypca «Anrebpa W Hayajlla MaTeMaTHYECKOTO aHaJIH3a
00y4YaronIMecs MOIy4aloT HOBBIM OMBIT PEIICHHS MPHUKIAJHBIX 33/1a4, CAMOCTOSTEIBHOTO TIOCTPOCHHUS
MaTEeMaTUYECKUX MOJICNICH peabHbIX CUTYallui, MHTEPIPETAly OTYUYEeHHbBIX PEUICHUH, 3HAKOMSTCS
C NMpUMEpaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHPOJE, HAYKE U MCKYCCTBE, C BHIJAIOLIMMUCS
MaTEeMaTUYECKUMHU OTKPBITUSMH U UX aBTOPAMHU.

VYueOHblii Kypce 00J1a/1a€T 3HAYUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMAIOM, KOTOPBIN peaau3yeTcs
Kak yepe3 y4eOHbIl MaTepuall, CliocOOCTBYIONHH (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHMS, TaK U Yepes3
cenuPuky ydeOHON AESATENBHOCTH, TPEOYIOIMIEH MPOJOKUTEIFHON KOHIEHTpAIlMd BHUMAaHMUS,
CaMOCTOATECIIBHOCTH, AKKYPAaTHOCTH U OTBETCTBCHHOCTH 3a HOJ'Iy‘ICHHI:Iﬁ PE3YyIbTAT.

B ocHoBe MeTonMku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHalln3a JICHKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHusl.

B crpykrype yueGHOro kypca «Anrebpa M Havajga MaTeMaTHYECKOTO aHAJIM3a» BBIJICIIEHBI
CIIEAYIOIIHNE COMEPKATEITHHO-METOANYECKHE JIMHUH: «HHnCla M BBIYUCICHU», «DYHKIINH U TPaQUK»,
«YpaBHEHUS M HepaBeHCTBa», «Hauana maremaTnueckoro aHammzay, «MHOXecTBa M Joruka». Bee
OCHOBHBIC COACPKATCIbHO-METOJUYCCKHUEC JIMHUN U3YYAlOTCAd Ha MPOTSXKCHUU ABYX JICT O6y‘IeHI/I$I Ha
YPOBHE CpemHero oOmero oOpa3oBaHUs, €CTECTBEHHO MOMONHAA JpYyr JApyra M IOCTEIIEHHO
HaChIL[asiCh HOBBIMM TE€MaMHU W pas3aenamu. JlaHHBIM ydeOHBI Kypc SIBISETCS WHTErPaTHUBHBIM,
IMOCKOJIBKY O6”I>GI[I/IH$I€T B cebe COJACPIKAHNUEC HCCKOJBKUX MATECMATHUCCKHUX JUCHUIIIIMH, TAaKHUX KakK
anreOpa, TPUTOHOMETpPHUS, MaTEeMaTHUYECKUH aHaJIN3, TEOPUsS MHOXKECTB, MaTeMaTHYecKas JIOTHKA U
npyrue. Ilo Mepe Toro kak oOywaromiuecsi OBJaJeBalOT Bc€ Oosiee IMPOKUM MaTeMaTHYECKUM
amnmapaTtoM, y HHUX IOCJeIOBaTelbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOHUTH
MaTeMaTHUYECKyI0 MOJIENIb PEbHOM CHTyallud, MPUMEHSATh 3HAHUS, MOJYYCHHBIE NPU H3YYEHUHU
y4eOHOro Kypca, Al PEeILIeHUs CaMOCTOSTeNbHO C(HOPMYIMPOBAHHOM MaTeMaTH4eCKOi 3aaauu, a
3aTE€M MHTEPIPETUPOBATH CBOW OTBET.

ConepxatenbHO-MeToIndecKas JTUHHUS «Yucia ¥ BBIYHCICHUS» 3aBepmiaeT (HOpMHpPOBAHHE
HaBBIKOB MCITIOJIb30BaHMS IEHCTBUTEIFHBIX YHCEN, KOTOPOE OBLTO HAYaTO HAa YpOBHE OCHOBHOTO OOIIETO
oOpaszoBanus. Ha ypoBHe cpeanero o0uiero o0pa3oBaHus ocoboe BHUMaHHE yensieTcst GOpMUPOBAHHUIO
HaBBIKOB PAllMOHATBHBIX BHIYHUCICHUH, BKIIIOYAIOIIUX B ce0s UCIIOIB30BaHUE PA3IMUHBIX (OPM 3amHCH



qucia, YMEHHUE JeNaTh MPUKUIKY, BBINOJHATH NPUOIMKEHHBIE BBIUYMCICHUS, OLEHHBATH YHCIIOBBHIC
BBIP@)XEHUs, pabOTaThb C MAaTEeMATUYECKMMHU KOHCTaHTaMH. 3HAaKOMblEe OOydYaroUIMMCS MHOXKECTBA
HATypaJIbHBIX, LEJIbIX, PAalUOHAIBHBIX M JEHUCTBUTENBHBIX YHUCEN JAOINOJHAIOTCA MHOXECTBOM
KOMIUIEKCHBIX 4Hncel. B KakIOM M3 3THX MHOMECTB pPAaCCMaTpPUBAIOTCS CBOMCTBEHHBIE €My
creruduyIecKue 3a1a4u U ONepaluy: JeJICHUE HAallel0, ONEPUPOBAHUE OCTATKAMH Ha MHOKECTBE LIEJIBIX
Yuce1, 0COObIe CBOMCTBA PAllMOHANIBHBIX U HPPALIMOHATBHBIX YHCeN, apu(METHUECKHE OTIEPALNH, @ TAKKE
U3BJIICUCHHE KOPHsS HATYpPaJIbHOM CTEIEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcell. biaronaps
IIOCJIEIOBATEIIbHOMY PAaCIIMPEHUIO KPYTa HCIIOJIb3YEMBIX YMCE]I U 3HAKOMCTBY C BO3MOXKHOCTAMM HX
IPUMEHEHMS JUIsl pellieH sl pa3IMYHbIX 3aa4 (GopMUpyeTCs IPEICTABICHUE O €AMHCTBE MAaTEMaTUKU KaK
HaykKd U €€ poJId B IOCTPOCHMM MOJIEJIEH peaJlbHOr0 MHUpA, IIHPOKO MCIOJB3YIHOTCA 0000IIeHne U
KOHKpETH3aLusl.

JIuaus «YpaBHEHHUS U HEPABEHCTBAY PealU3yeTcsl Ha MPOTSHKEHUH BCEro OOYYEHHUsI HA YPOBHE
cpenHero ooiero oopa3oBaHus, HOCKOJIbKY B KaXJ0M paszzaeine [Iporpammsl nperycMOTpEHO pelieHne
COOTBETCTBYIOIIMX 3a/1a4. B pe3yinbrare o0ydaronuecs OBiIaeBalOT pa3IMuHbIMU METOAAMHU PELICHUS
paLMOHATIBHBIX, HMPPALMOHANbHBIX, I1OKA3aTENbHBIX, JOrapuPMHUUECKMX M TPUTOHOMETPUYECKUX
YPaBHEHHUI, HEPABEHCTB M CUCTEM, a TAKXKE 3aJad, COAep)KaluX napaMmerpsl. [lonydeHHble ymeHus
IIMPOKO HCHOJB3YIOTCA IMPH HUCCIEAOBAHMM (YHKUUH C MOMOUIbIO NMPOM3BOIHOW, NMPH pPELICHUU
NPUKJIAJIHBIX 33/1a4 U 33/1a4 Ha HAXOXKACHNE HANOOIBIINX U HAMMEHBIINX 3Ha4eHUH QyHKuu. [lanHas
coJepKaTenbHasl JHMHHUS BKIIOYAeT B ce0s Takke (POpPMHUPOBAHHUE YMEHHUH BBINOIHATH PACUETHI IO
dopmynam, npeoOpa3oBaHus PALMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BbIPAXKEHUH, a
TaKXKe BBIPAKEHHM, COIEp)KAIIMX CTENeHH M Jorapudmel. brarogaps n3ydeHUIo aiaredpamdeckoro
Marepuaja HPOMCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M AOCTPAKTHOIO MBILIUICHUS
o0yyarouxcs, OpMUPYIOTCS HaBBIKU JIEYKTUBHBIX PACCYXKJICHUN, pabOTHI C CHMBOJIBHBIMH (hOpMaMH,
Ipe/ICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPABEHCTB. Anredpa mpesyiaraet
3¢ (deKTUBHBIC MHCTPYMEHTHI JUIsl peIlIeHHs IPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a7ay, HarJsaHO
JEMOHCTPUPYET CBOU BO3ZMOXKHOCTH KaK s13bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUSA «DYHKUMM W TpaQUKU» TECHO NeperuieTaercs ¢
JPYTUMH JIMHUSMH Y4e0HOIO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIE 33JaéT MOCIe10BaTeIbHOCTD
U3ydyeHus ~ Mmarepuana.  VI3ydeHWe  CTENEeHHOH,  MOKa3aTelbHOW,  JorapupMUUEcKo |
TPUTOHOMETPUUYECKUX (YHKUIMH, UX CBOMCTB M Tpa(UKOB, UCHOJIb30BAHUE (YHKUUN A pELIeHUs
3aa4 U3 JPYruxX y4yeOHBIX MPEIMETOB M pealbHOW KM3HM TECHO CBSA3aHO KaK C MaTeMaTUYeCKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH U HepaBeHCTB. llpu 3ToM Oojbplioe BHUMaHHUE YIENseTcs
(GOpMUPOBAHHIO YMEHHUS BBIpaXaTh (GOpMyJIaMH 3aBUCHUMOCTH MEXAY pa3IMUYHbIMHU BEIUYMHAMH,
UCCJIEIOBATh MOTY4YeHHbIE (QYHKIMH, CTPOUTh UX rpaduku. MaTtepuan 3Toil copepxKaTeabHON JTUHUN
HalleJIeH Ha pa3BUTHE YMEHUHM M HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTb 3aBUCHMOCTH MEXAY
BEJIMYMHAMU B DPA3IUYHOM Qopme: aHAIUTHUECKOW, rpaduueckoil u cioBecHoH. Ero usyuenue
CIOCOOCTBYET PpA3BUTUIO AJTOPUTMUYECKOTO  MBIIIJICHUS, CIOCOOHOCTH K OO0OOIIEHHIO H
KOHKPETHU3alUHU, UCIIOJIb30BAHUIO aHAJIOTHUM.

CopepxarenpHas nuHMs «Hauana mareMaTHdyeckoro aHajlin3a» IO3BOJISIET CYIIECTBEHHO
pacIIMPUTh KPYT KaKk MaTeMaTHYeCKHX, TaK U MPUKIIATHBIX 3aja4, JOCTYIHbBIX 00yJaromuMes, Tak KaK
y HUX TOSBJISIETCS BO3MOXKHOCTb CTPOUTH IPaQUKU CIOXKHBIX (QYHKIUH, ONPENeNsITh UX HauOOJbIINe
U HAaUMEHbBIIME 3HAUEHMsI, BBIUUCIATH IUIOMAAW (GUIYp M OOBEMBI Tell, HaXOJUTh CKOPOCTH M
YCKOPEHHUS NpOoLeCcCOoB. JlaHHas coAeprKaTeabHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOEHUS
MaTeMaTU4YeCKUX MOJENIEH pealbHbIX CHUTYalUH, I103BOJIIET HAXOAWTh HAWIYYIIEEC pELICHUE B
IPUKIAIHBIX, B TOM 4YHCIIE COLMAJIbHO-)KOHOMHUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOro aHalIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO, (HOPMaIbHO-JIOTMUYECKOTO U



KPEaTUBHOT'O MBIIUICHUS, JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTHKH B
HayKe, TeXHHKE M UcKyccTBe. OOydaromecs y3HAIOT O BBIIAIOIINXCS PE3yNbTaTax, MOJYyYCHHBIX B
XOJIe Pa3BUTHS MAaTEMaTUKU KaK HayKH, H 00 UX aBTOpax.

ConeprkaTenbHO-MeTOAnYecKast JTMHUS «MHOXKECTBa M JIOTMKa» BKIIIOYACT B CEOS 3JICEMEHTHI
TCOpPHUU MHOKCCTB U MaTEMaTHYECKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe MpeaACTaBJICHUA
NPOHM3BIBAIOT BECh KypC IIKOJBHOW MATEeMaTUKU W IpeIUIararoT HauOojee YHHBEPCAIbHBIA S3BIK,
00BETUHSIONINI BCE pa3/Ielibl MATEMATUKH U €€ MPHIIOKEHHI, OHH CBS3BIBAIOT Pa3HbIC MATEMATHYCCKHE
JTUCIUTUTMHBI U UX MPHJIOKESHUS B eMHOE 11ej10e. [103ToMy BaXKHO J1aTh BO3MOXKHOCTH 00YUYaromIeMycst
MOHUMATh TEOPETUKO-MHOXKECTBCHHBIH SI3bIK COBPEMEHHOW MATEMAaTHKH M HCIOJIb30BATh €ro JUIs
BBIPAXXCHUA CBOUX MBICJIEH. I[pyrI/IM BAXXHBIM IMPU3HAKOM MATCMATHKKU KaK HAYKH CJIICAYCT IMPU3HATH
CBOMCTBEHHYIO €# CTpOTrOCTh OOOCHOBAHHN M CJICJIOBAaHUE OMPEACIEHHBIM IPAaBHJIAM MOCTPOCHHS
JI0Ka3aTelbCTB. 3HAKOMCTBO C DJIEMEHTAaMH MaTeMaTHYeCKOW JIOTHMKH CIIOCOOCTBYET pa3BUTHIO
JJOTUYCCKOT'O MBINIJICHUA 06yqa}0m1/1xc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKIACHHUSA Ha OCHOBC
JIOTHYECKUX TPaBWII, POPMUPYET HABBIKK KPUTUIECKOTO MBIIIUICHUSI.

B ydebOHOM Kkypce «Anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHMsI, KOTOpPbIC MPH3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABHIKOB
HIOCTPOCHHSI MOJIEJIeH peaibHbIX CUTYAIUH, UCCIIC0BAHHS 3THX MOJIC/ICH C TOMOIIBIO armapara ajareopbl
N MaTCMAaTUYCCKOI'0 aHajin3a, MHTCPIPCTALUN ITOJTYUYCHHBIX PC3YJIbTATOB. Takne 3alaHuA BIIJICTCHBI B
KaKIBII U3 Pa3/IesioB MPOTrPaMMbI, IIOCKOJIBKY BECh MaTepHal y4eOHOTrO Kypca IUPOKO UCIIONIb3YETCS IS
pelieHus NpUKIaAHbIX 3a1a4. [Ipu pereHnn peaibHbIX NPAaKTUYECKUX 3a/1a4 00y4aroIuecs pa3BUBaOT
HaOJII0IATEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBaTh Mpodiemy. JlesTeabHOCTh M0 (OPMHUPOBAHHUIO HABBIKOB PEIICHUS
NPUKJIAJIHBIX 33/1a4 OPraHU3YeTCs B IPOIlecce M3YyUCHUsS BCEX TEM YUeOHOTo Kypca «Anredpa 1 Hadyaja
MaTeMaTHYECKOTO aHaTN3ay.

Ha u3yuenue yuebHOro kypca «Anredpa u Hayajla MaTeMaTUUYECKOTO aHAIN3a» OTBOIUTCS 272
gaca: B 10 kimacce — 136 yacos (4 vaca B Heqenro), B 11 kiracce — 136 yacoB (4 vaca B HEETIO).



COJAEP/)KAHUE OB YUYEHUA
10 KJIACC

Yuciia v BBIYHCICHUS

Panmonaneupie ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUYHbIE
nepuoanueckue apoou. [lpumenenue apodeil U MPOLEHTOB [Js pEUIeHHs] MPUKIAJAHBIX 3a1ad W3
Pa3IMYHBIX OTpACIEH 3HAHUW U pEAIbHOM JKU3HU.

JleiicTBuTenbHBIC YHUCHA. PalMoHANbHBIE ¥ HppalMOHANBHBIE 4YHcha. Apudmerndyeckue
ornepauuu ¢ JCHCTBUTEIBHBIMM uuciaaMM. Mopayib AEUCTBUTEIBHOTO YHCIAa U €ro CBOMCTBA.
[TpubnmxEHHbIe BEIYUCICHUS, TPaBUIa OKPYIJICHHUS, IPUKUIKA U OL[CHKA PEe3y/IbTaTa BEIYUCICHUH.

Crenenp ¢ 1enpIM mokasareneM. buHom Heiorona. Mcmonb3oBanue moaxosmieii Gpopmbl
3aMKUCH IEUCTBUTENIBHBIX YUCEI JJI PEUICHUS TPAKTUYECKHX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOWCTBA.

CreneHp ¢ palUOHAJIbHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEMCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucna. Coiicra norapudma. Jlecatnanbie U HATypaTbHBIC JIOTapU(DMEIL.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCUHYC MU
ApPKTaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHuUsI U HEPaBEHCTBA

ToxagecTBa W TOXIECTBEHHBbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsA-cIeACTBUsA. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcCHOBHbBIE METOJIbl pPELICHUS LENbIX M JAPOOHO-pAllMOHAJIBHBIX YpPAaBHEHHUH M HEPABEHCTB.
MHorowieHsl OT OJHOM MEPEMEHHOW. JleleHne MHOro4djeHa Ha MHOTOYIEH C OCTaTkoMm. Teopema
Bbe3y. MHorounens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanmonaneHele ypaBHeHUsA. OCHOBHBIE METObI PELICHNS HPPALIMOHAIBHBIX YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEILIEHUS TIOKA3aTEIIbHBIX YPaBHEHUM.

[TpeobpazoBanue BeIpaXXKEHUH, COJIEPKAIMX JIOTapU(MBI.

Jlorapudmuueckre ypaBHeHusi. OCHOBHBIE METO/IbI PELLICHUS JTOTapU(PMUUECKUX ypaBHEHUI.

OcHoBHbIE  TpuroHometrpuueckue QGopmynsl. [IpeoOpazoBaHne  TPUTOHOMETPUUYECKUX
BBIPAKECHMI. Pellenre TpuroHoMeTpu4eCKuX ypaBHEHUH.

Pemenne cucrem JMHEHHBIX YypaBHEHHMM. MaTtpuna CUCTEMBbl JIMHEHHBIX YpPaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero reOMETPUUYECKUI CMBICT U CBOMCTBA, BBIUMCICHHUE €0 3HAYECHUS,
IPUMEHEHUE ONPEIEIINUTENS A PEIICHUs CUCTEMBl JIMHEHHBIX ypaBHEHUN. PelnieHue npukiamaHbIx
3a/1a4 C MOMOILBIO CUCTEMBI JINHEHHBIX ypaBHeHUN. MccnenoBanne nocTpoeHHON MOJIEIH C IIOMOILBIO
MAaTpHIl U ONPEAETUTENEH.

IlocTpoeHne MaTeMaTHYECKUX MOJAENEH pEeaJlbHOM CHUTyallud C IOMOLIBIO YpaBHEHHH u
HepaBeHCTB. [IprMeHeHne ypaBHEHUH W HEPABEHCTB K PEIICHUIO MaTeMaTUYeCKUX 3a/1ad U 33134 U3
Pa3IUYHBIX 00J1aCTel HayKu U pealbHOM KU3HHU.

DOyHKUUM U rpaduKu

OyHKIM, criocoOsl 3a1anus GyHKuuu. Bzaumuo o6parubie pynkunn. Komnosunus ¢GyHkuil.
I'paduk dpynkimu. DnemMeHTapHble peodpa3oBanus rpadukoB QyHKIUH.

OO6nacte ompezneneHus M MHOXecTBO 3HaueHud ¢GyHkiuu. Hymu dyaxmum. IIpomexyTku
3HakonocTosHcTBa. UérHele W HeuéTHble (yHkumu. Ilepuoanueckue ¢yHkun. IIpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl U1 MUHUMYMbI (pyHKUMU. Hambonbliee M HanMeHblee



3HaueHUs PYHKIIMH HA IIPOMEKYTKE.

JIuneiiHast, KBazpaTW4yHas W ApOOHO-TMHEWHHass (QYHKUUU. DJIEMEHTapHOE HCCIEIOBaHHE U
MOCTPOCHHUE UX IrPpaHUKOB.

Crenennass (QyHKUMS C HATypadbHBIM M IEJBIM MOKaszareieMm. EE cBoiictBa m rpaduk.
CpoiictBa U rpaduk KOpHS N-0i cTenmeHH Kak (yHKUUH OOpaTHOM CTENeHH C HaTypallbHbIM
MIOKa3aTeJIEeM.

[TokazarenpHass u jorapudmuueckas (QyHKIMH, UX cBoWcTBa U rpaduku. Vcnonb3oBaHue
rpadukoB QyHKIMI 1) pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckasi OKpy>KHOCTb, ONPECICHHE TPUTOHOMETPUYECKUX (PYHKIUN YHCIOBOTO
apryMeHTa.

OyYHKIMOHAIBHBIE 3aBUCMMOCTH B PEANbHBIX Mpolieccax W sBIeHUsX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hauvana mareMaTHyecKoro anajausza

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsS IOCIENOBaTeNbHOCTEH. MeToa MaTeMaTHuecKoit
MHAYKUMA. MOHOTOHHBIE U OIPaHUYEHHBIE [IOCJIEN0BATEIBbHOCTU. McTopusi BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHallM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckass W = reoMeTpuyeckas INporpeccud. beckoHeyHO — yOwIBaromias
reoMerpuueckas mnporpeccusd. CyMMa OECKOHEUHO YOBbIBalOIIEH TIe€OMETPUYECKON IPOTPECCUH.
JIMHENHBIN ¥ AKCHOHEHUUAIBbHBIN pocT. Yucno e. @opMyna ClHOKHBIX MPOUEHTOB. Vcmons3oBaHue
IIPOTPECCUM JIS PELIEHUS PEATBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBable ¢yHKIIMN U WX cBoWcTBA. TOUKM paspeiBa. ACUMOTOTHI TPa@UKOB (YHKIIHIA.
CpoiicTBa (yHKIUH HENpPephIBHBIX HAa OTpe3Ke. MeToa HHTEpBAJIOB Ui PEIICHUS HEPaBEHCTB.
[TprMmeHeHre CBOMCTB HEMPEPhIBHBIX (DYHKIIMM [T pEIIeHUs 3a/1a4.

[lepBas u BTOpas mpousBonHble (yHKIMU. OnpeneneHue, reOMETPUUECKUN U (HU3HUECKUN
CMBICJI IPOU3BOHOM. YpaBHEHHUE KacaTeIbHOUN K rpaduKy ¢ yHKIUH.

[IpousBonHble 3meMeHTapHbIX (QyHKUMHA. [Ipon3BoaHas CyMMbl, IPOU3BEAEHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MmuoxecTBa U JIOTHKA

MHOXecTBO, ONepaluyd HaJl MHOXECTBAMM M UX CBoMcTBa. Jlmarpammbl Oilnepa—BenHa.
[IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmnapara JJisg ONMCaHUs pPealbHbIX IIPOLECCOB U SBICHUM,
IIPU pElIeHUH 3aj]a4d U3 JPYTUX y4eOHbIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTH4eCKOro OoOBEKTa, CIEACTBUE, J10Ka3aTEIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.

11 KJIACC

Yuciia v BBIYHCICHUSA

Harypanbuble u uenble uucna. [lpuMeHeHne mpPU3HAKOB JEIUMOCTH IIEJIBIX  YHCE,
HauOonbmui oOumit nenurens (nanee — HOJl) m Haumenbiee obmiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBkina 1s perienus 3a1a4 B LIEIbIX YKCax.

KommnekcHble uncia. Anredpanyeckast 1 TPUTOHOMETpHYECKasi (POPMBbI 3aIUCH KOMITJIEKCHOTO
yucia. ApupMeTHueckue onepanu ¢ KOMIJIEKCHBIME yuciamMu. M300paskeHre KOMIUIEKCHBIX YHCeN
Ha KoopauHaTHOU Imiockoctu. @opmyna Myaspa. KopHu n-oil cTeneHM M3 KOMILIEKCHOTO YHCIIA.
[TprMeHeHre KOMIUIEKCHBIX YUCET Ui peleHus] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa U COBOKYIIHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCHUIIBHBIE CHCTEMBI U CHCTEMBI-



ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C TMOMOIIBI0 TPUTOHOMETPUUECKOMN
OKpPY’KHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEIIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELIEHUSI CUCTEM U COBOKYITHOCTEHM pallMOHAIBHBIX, UPPALIMOHAJIBHBIX,
HOKa3aTesIbHbIX U JIOrapu(pMUUYECKUX YPABHEHUI.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMATUYECKUX 3aJad M 3a7ad
U3 PAa3UYHBIX 00JIaCTel HAYKU U PEeaTbHOM KU3HU, HHTEPIPETAIMS OTYYSHHBIX PE3yIbTaToB.

DOyHKIUM U rpapuKu

I'padux komnoszunmu ¢ynkumii. ['eomerpuueckue oOpas3sl ypaBHEHHH U HEPaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuveckne GyHKIIUN, UX CBOWCTBA U TPa(UKH.

I'paduueckue MeTOIbl pelIeHUs] YpaBHEHUH M HepaBeHCTB. I'paduueckre METOAbI pelieHus
3a/1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpagukoB GyHKIUHI 1715 MCCIe0BaHUS IPOLIECCOB M 3aBUCUMOCTEN, KOTOpPbIE
BO3HUKAIOT IIPH PELICHUH 3ajay U3 IPYTUX YU€OHbIX IPEIMETOB U PEaIbHOM JKU3HU.

Havana maTeMaTH4eCcKOro aHaau3a

[TpuMeHeHHe NPOM3BOIHON K MCCIEIOBAaHHUIO (YHKIHMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxaenne HauOoJbIero 1 HaMEHbIIEro 3HaueHUH HenpepbIBHON (PYHKIIMH Ha OTpE3Ke.

[IpumeneHne MpoOU3BOJHON JUIsl HAXOKICHUSI HAWIYUIIEro pelleHrs B NMPUKIAJAHbIX 3a/1adax,
JUIs OTIpEJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aJaHHOr0 (GopMyIoi niy rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO mHepBo0oOpa3HbIX. IlepBooOpa3Hble 3JIeMEHTapHBIX
¢dynkuuii. [IpaBuiia HaxoX1€HUS IEPBOOOPA3HBIX.

NHterpan. I'eoMeTpudecknii CMBICII MHTErpajia. BeluciIeHne onpenenéHHOro UHTerpaia 1o
dopmyne Hetorona-Jleitbnuia.

[Ipumenenue wuHTerpana Uid HaxXOXACHUS IUIOU[aJed IUIOCKUX Guryp u oO0BbEMOB
F€OMETPUYECKUX TEJI.

ITpumeps! pemenuii tuddepeHanbHbIX ypaBHeHNH. MaTeMaTHuecKkoe MOJIeIMpOBaHUE
peaJIbHBIX MPOLIECCOB C MOMOILIBIO AU(PEepeHIINATbHBIX YPaBHEHUI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOTI' O AHAJIU3A» (YT JTYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHCcKOro BOCIHTAHUS:

c(OPMUPOBAHHOCTH IPAXKAAHCKON MO3UIMK O0YUYAIOLIErocsi KaKk akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIecTBa, MPEICTaBICHHE O MAaTeMAaTUYECKHUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, TPOIEAYp TPAKIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JIPYTroe),
YMEHHE B3aWMOJICHCTBOBATh C COIHMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C HX (DYHKIUSIMU U
Ha3HAUYCHHEM;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKON HISHTUYHOCTH, YBXKEHHUS K MPOILIOMY H
HACTOAILLIEMY POCCUHWCKOM MAaTeMaTUKH, LEHHOCTHOE OTHOLICHUWE K JOCTHKEHHUSIM POCCHIUCKHX
MAaTeMaTUKOB M POCCUKCKON MAaTEMATHYECKOM IIKOJbI, UCIOJIb30BAHUE ATUX JOCTHKEHUH B IPYTHX
HayKaX, TEXHOJIOTHSX, chepax 3KOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HaHHE JYXOBHBIX LIEHHOCTEM POCCHHMCKOrO Hapoja, CpOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ’THUECKOTO MOBEJCHHUS, CBA3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM TOCTHKEHUN HAyKu U
NESTENIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIAJA B OCTPOCHHE YCTOWYMBOTO Oy IYILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY MaTeMAaTHMYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIeHUN, pPACCYX ACHUHN, BOCIPUUMYMBOCTh K MAaTEMAaTHUYECKHUM AacleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoro BoCHUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUYECKHe 3HAHUS B MHTEpEcax 3J0pPOBOTO U
Oe3omacHoro obOpa3a »U3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOaNaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PEryisipHas Qu3ndeckas aKTUBHOCTB), (PU3UYECKOE
COBEPILIEHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TPYa10BOr0 BOCIIHTAHUS:

TOTOBHOCTh K TPYdy, OCO3HAHUE IIEHHOCTH TPYIOJI00Us, HMHTEPEC K pPa3IUYHBIM cdepam
NpoECCHOHAIBHON JEATEIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHUE
COBEpIIIATh OCO3HAHHBIM BHIOOP Oynymier mpodeccuu U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHBIE
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha
NPOTSHKEHUM BCEW >KM3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHUM NPAKTUYECKUX 3ajad
MaTeMaTUYECKON HaIlpaBJICHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMA:

c(hOPMHUPOBAHHOCTh  DKOJOTHYECKON  KyJIbTYphl, TOHUMAaHHWE BIWSHHUS  COIMAIBHO-
SKOHOMUYECKHX MPOIECCOB HAa COCTOSHUE TPUPOTHON M COIIMATBHON CPEJIbl, OCO3HAHUE TII00ATHHOTO
XapakTepa SKOJOTHMYECKHX MpoOjeM, OpHUEHTAIMs Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWUW s
penieHus 3a1a4 B 001aCTH OKPYKaIOIIeH Cpe/ibl, TFIAaHUPOBAHUE TTOCTYIKOB U OLIEHKH WX BO3MOXKHBIX
MOCJIE/ICTBUM /17151 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTHKH, MOHUMAHUE MaTeMaTHYEeCKOW HAyKH Kak chepbl demoBedecKon



JeATEeIbHOCTH, TANOB €€ Pa3BUTUS M 3HAUYMMOCTH JUJISl PA3BUTHUS LIMBUIIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOM KyJIbTypoll Kak CpEIACTBOM IIO3HAHUS MHpa, TOTOBHOCTH
OCYIIECTBIISITH MPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHANBUYya IbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jljornuyeckue aeicTBuA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSATUH,
OTHOIICHUNA MEXAYy TOHITHSIMH, (DOpPMYIHpOBaTH ONpEACNCHUS TIOHATUN, YyCTaHABIUBATH
CYIIECTBEHHBIA MPU3HAK KiIacCU(DHUKAIMKM, OCHOBAaHHS /Jisi OOOOINEHUS W CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATH, (OPMYIUPOBATH W MPEOOPA3OBBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE H
OTpHUIIATEINIbHBIE, €IMHUYHbIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBJISITh MAaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTUBOpeuYHs B (hakTax,
TAHHBIX, HAOMIOJICHUSX U YTBEPKICHUIX, MPesiaraTh KPUTEPUH JJIs1 BBISBICHUSI 3aKOHOMEPHOCTEH U
NPOTUBOPEUHNL;

JenaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIOUCHUH 110 aHAJIOTUH,

MPOBOJIUTH CAMOCTOSITEIIHHO JIOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKACHHUHN (TIpsIMbIE M OT
MPOTUBHOTO), BHICTPAUBATh ApTryMEHTAIMIO, TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KJCHHS U BHIBOJIBI;

BBIOMpaTh CHOCO0 perieHus ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUAaHTOB pPEILICHUS,
BbIOMpaTh HanOoOJIee MOAXOASIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUSA:

WCIIOIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEILCKUM MHCTPYMEHT IO3HAHUS, (HOPMYIUPOBATH
BONPOCH, (PHUKCUPYIOLIUE MPOTUBOpPEUHE, MpoOIeMy, YCTaHABIMBATh HCKOMOE M  JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM ~ DKCIEPUMEHT,  HUCCJIEIOBaHHE  TIO
YCTAaHOBJICHHUIO OCOOCHHOCTEM MaTeMaTH4YeCcKOoro oOOBeKTa, SBIEHHUS, TMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMHU, SIBJICHUSIMU, TTPOLIECCAMU,

CaMOCTOSITENTLHO (POPMYITUPOBaTH O0OOIIEHUS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIIEOBaHMs, OILIEHHWBATh JIOCTOBEPHOCTh TMOJYYEHHBIX pPE3YylbTaTOB, BBIBOJIOB H
0000111eHHI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIIBUTATH MPEIOIO0KEHUS O €ro
Pa3BUTHU B HOBBIX YCJIIOBHSIX.

Patora ¢ undpopmanmeii:

BBISIBIIATH epUITUTHI HHPOpPMAIIUU, JaHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIIPOC U IS
pelieHus 3a1auu;

BBIOMpaTh  WMHPOpPMAIMIO W3  HCTOYHHMKOB  PA3NMMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMATHU3UPOBATH M HHTEPIIPETHPOBATH MHPOPMAIIMIO PA3TUIHBIX BUIOB U (HOPM MIPE/ICTABICHHUS,

CTPYKTYypUpPOBaTh MH(OpPMALNIO, MPEACTABIATh, €€ B Pa3IUYHBIX (PopMax, HUILUTIOCTPUPOBATH
rpaduyecku;

OIIEHUBATH HAJEKHOCTh HHPOPMAIIUU TTO CAMOCTOSATEIHLHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo0wmenue:



BOCIIPUHUMATh U (DOPMYIHPOBATH CYXKICHHS B COOTBETCTBHUM C YCIOBUSMHU H IEISAMHU
0011eHu s, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMUCHbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHMS 110 X0y PEIICHUS 3a]1a4l, KOMMEHTHPOBATh MOJYYCHHBIN PE3YIIbTAT;

B XO0Ji¢ OOCYXICHHs 3aJaBaTh BONPOCHI 1O CYIIECTBY OOCYXIaeMOH TEMbI, MPOOIEMBbI,
pemiaeMoil  3ajavM, BBICKA3bIBaTh MWJICH, HAIEJICHHBIE HA TIOWUCK PEIIEHHUS, CONOCTABISTH CBOHU
CYXKJICHUSI C CYXICHUSMU JAPYTMX YYaCTHUKOB Juaiora, OOHApYKMBaTh pa3IM4YHE€ U CXOACTBO
MO3UIINHA, B KOPPEKTHOH opme (popMyIHMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABISITG PE3YyJAbTAaThl PEUICHUS 3a/Jayd, OJKCIIEPUMEHTa, HCCIICIOBAaHMs, IPOCKTA,
CaMOCTOSTENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3a/lad MPE3eHTAIlMd M OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranu3anusi:

COCTaBJATh IUIAH, aNTOPUTM pELICHUS 3aJlayd, BBIOUPATH CIIOCO0 pEHICHUS C Yy4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEIICHHH ¢ y4€TOM HOBOM HH(DOpMaLIUK.

CaMOKOHTPOJIb, JMOIUOHAIBHBIN HHTEJJIEKT:

BJIAJICTh HaBBIKAMH ITO3HABATEIIbHOW pe(dIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX JCHCTBUU H
MBICTTUTENIBHBIX MPOIECCOB, UX PE3YNIbTAaTOB, BIAJETh CIOCOOaMU CAMOIIPOBEPKU, CAMOKOHTPOJIS
npoliecca U pe3ysbTaTa pelieHus MaTeMaTUYeCKOn 3a/1a4u;

MPEIBHUIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPHU PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTUBBl B JICATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HANJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSAM, OOBICHITH MPUYHHBI TOCTHKEHUS WIH
HEJOCTI)KCHHS PE3yJIbTaTOB JIEATSIBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHaN 1€ATEJIbHOCTD:

MMOHMMATh WM HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYAJILHOW pabOTHl TpH
peleHnr yueOHBIX 3a]ad, MPUHUMATh I1eJIb COBMECTHOU NIEATENbHOCTH, MIIAHUPOBATh OPTraHU3aAIUIO
COBMECTHOH PalOTHI, paclpellesiTh BUABI PadOT, JOTOBapUBATHCS, 00CYKIaTh MPOIECC U PE3yNbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOJIEH;

y4acTBOBaTh B TpYyNNoOBbIX (opmax paboTbl (00CyxkIeHus, OOMEH MHEHHH, «MO3rOBBIE
IITYPMBD» ¥ WHBIC), BBITIONHATH CBOIO YacTh PabOTHI M KOOPIAWHHUPOBATH CBOM JICUCTBHS C JAPYTUMHU
YIeHaMHd KOMaHJIbI, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMMUN MPOIYKT IO KPUTCPHUSM,
c(OPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

INMPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kiacce oOyuarommiics NOJXYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl MO OTAENbHBIM TeMaM palbouell mporpaMMmbl yueOHOTro Kypca «AureOpa M Hadana
MaTeMaTHYECKOT0 aHAIN3a»:

Yuciia ¥ BBIYMCICHUSA:

CBOOOJHO ONEpPUPOBATh TOHATHSIMHU: PAMOHATBHOE YHCIO0, OECKOHEUHas TephuoIuvecKast
Ipo0b, TPOIEHTHI, UPPANMOHATHFHOE YHCIIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX YHCEN,
MOJYJIb IEICTBUTEILHOTO YUCJIA;

NPUMEHATH JPOOM M TPOLEHTHI JJS PELIeHUs NPUKIAJHBIX 3a7ad U3 Pa3InYHbIX OTpacieil
3HaHUU U PEAIbHON KU3HU;



NPUMEHATh NPUOMMKEHHBIC BBIYMCICHUS, NpPaBWIA OKPYIJICHUS, NPUKUAKY M OLCHKY
pe3yabTaTa BEIYMCICHUN;

CBOOOJHO ONEpPUpPOBATh IOHATHEM: CTENEHb C LEJbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAALIYI0 (OpMY 3alMCH JIEHCTBUTENbHBIX YHCEN JUId PpELIeHUs MpaKkTUYeCKuX 3ajad MU
NPEeCTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYPaJIbHON CTENCHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHATBHBIM IIOKA3aTeIeM;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: JiorapudM 4HCIa, JACCATUYHbIE W HATYpajbHbBIE
J0TapuQMBbl;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TaHIEHC, KOTaHI€HC YHCIOBOI'O
apryMeHTa;

OIIEpPUPOBATH MOHATUIMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMeHTa.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh IMOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIC
YPaBHEHMS U ypaBHEHUsA-CIIE/ICTBUS, pABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHATh PA3JIMYHbIE METOJbl PpEILICHUs paAlMOHAIBHBIX W JIPOOHO-pallMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I HUHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSAMHU: MHOTOYJIEH OT OAHOM MepeMEeHHON, MHOTOWIEH C LEJIbIMU
K03 punreHTaM1, KOPHA MHOTOYJICHA, IPUMEHATH JISJIEHUe MHOTOYIEHA HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u reopemy Buera nis pemienus 3anad;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUM, MaTpHLa, ONPEACIUTENb
MaTpulbl 2 X 2 U ero reoMeTpUYecKUil CMBICI, MCIIOJIb30BaTh CBOICTBA ompenenutens 2 X 2 i
BBIYUCIICHHSI €r0 3HAUEHUs], IPUMEHATh ONPEAETUTENH ISl PELICHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUH,
MOJICJIUPOBaTh pealibHble CUTYAllMM C IOMOINBIO CHUCTEMbI JIMHEHHBIX YpaBHEHWH, HCCIEI0BaTh
NIOCTPOCHHBIE MOJIENHM C TIOMOIIBI0 MATPHIl W OIpEaeNuTeNel, WHTepIPEeTUPOBATh IOTyYCHHBIH
pe3ynbTart;

UCIIOJIb30BaTh CBOIMCTBA AEHCTBHUM € KOPHIAMM AJIs TPpeoOpa30BaHUs BIpaKEHUI;

BBINOJIHATE MPe00pa30BaHMsI YMCIOBBIX BBIPAKEHUH, COEpKAIIUX CTETIEHU C PALMOHATIBHBIM
HIOKa3aTeJeM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(moB s MpeoOpa3oBaHUs JIOTApU(PMUUYECKUX BBIPAKEHUM;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: UPpPALMOHANIbHBIE, [TOKa3aTeJIbHbIE U JIorapudmMudeckue
YpaBHEHMsI, HAaXOAMTh WX PELIEHHS C IOMOIIbIO PABHOCHUJIBHBIX IEPEXOJIOB WIIM OCYIIECTBIIS
POBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TpPUTOHOMETpHuUeckue  ¢GopMmMyasl Uil [peoOpa3oBaHUsA
TPUTOHOMETPHUYECKHIX BBIPKEHHIA;

CBOOOJHO  ONEpPUPOBATH  IOHATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE, IPUMEHATh
HE0O0X0MMBbIE POPMYITBI TS PEIICHUSI OCHOBHBIX THITIOB TPUTOHOMETPUYECKUX YpaBHEHHIA,

MOJISIMPOBATh PealbHbIC CHTYallMH Ha SI3BIKE alreOphl, COCTABISATH BHIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA IO YCJIOBHUIO 3aJlaud, UCCIIENIOBATh IMIOCTPOCHHBIC MOJICN C WCIOJIh30BAHUEM armapara
anreOpsol.

DOyHKIUUHN U TPaQUKH:

CBOOOJHO OIEpPHPOBATh MOHATHUAMH: (DYHKIHUSA, CHOCOObI 3aiaHus (QYHKUUH, B3aUMHO
oOpatHble (QYHKIMH, KOMOO3MLMSA (DYHKIUH, rpaduk QYHKIUH, BBIIOIHATH JIIEMEHTApHbIE
npeoOpa3oBaHus rpaukoB GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATUAMU: 00JIaCTh ONpEAETICHNUS U MHOXKECTBO 3HAUYCHUN (PYHKIUH,
HYH (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,



CBOOOJTHO OTIEPHPOBATH MOHATUSAMU: YETHBIC M HEUETHBIE (DYHKIMH, IEpUOIUYecKUe QYHKIINH,
MPOMEXKYTKM MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl W MHHMUMYMBbI (YHKIUH, HauOosbliee U
HauMeHbIlIee 3HaYeHHe (PYHKIUU Ha POMEKYTKE;

CBOOOJHO ONEpUPOBATh IOHATHUSAMH: CTENEHHas (YHKIUS C HATypAIbHBIM M IEJBIM
nokasaresuem, rpaduk cTerneHHON (pYHKIMHM C HATypalbHBIM U LEJIbIM IOKa3aTeneM, rpaduk KOpHs n-
Oif cTeneHu Kak (yHKIIUU OOPAaTHOM CTENEHU C HaTypalbHBIM MOKa3aTelleM;

ONEpUPOBATh TMOHATUSAMH: JIUHEHHAas, KBagpaThUyHas W JpoOHO-JIHHEWHas (yHKUUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OINEpPUPOBATh MOHATHSMH: TOKa3aTelbHas W Jjorapudmuyeckas (QyHKUHUU, HUX
CBOICcTBa U rpauKH, UCIIOIB30BATh UX IpadUKH ISl pEIIeHNs YpaBHEHUM;

CBOOOJHO OMNEpUPOBATH MOHATUSMH: TPUTOHOMETPUYECKAs OKPYKHOCTh, OIpeAeICHUE
TPUTOHOMETPHUUYECKUX (DYHKIIMN YHUCIOBOTO apryMEeHTa;

UCTOJB30BaTh Tpapuku (GYHKIUA [UIS HCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH MpH
pelleHrur 3a7ad M3 JAPYruX Y4eOHBIX MPEIMETOB W pealbHOW >KM3HH, BBIpaXKaThb (QopMylaMu
3aBUCHUMOCTH MEX/y BETHUYNHAMU;

Hauvana maTeMaTH4eCcKOIo aHAIU3A:

CcBOOOZHO OMNEpUpOBAaTh TMOHATUAMU: apudMeTHdeckas W TeoMeTpHYecKas Iporpeccus,
OeCKOHEYHO YOBIBAaIOIIAasi T€OMETPUYECKasi MPOTpeccus, JIMHEHHBIM M HSKCIIOHEHIMAIBHBIA POCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHH ISl PEIICHUS PeabHBIX 3aau MPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTH  MOHATUSAMHU:  IIOCIENOBATEIBHOCTb,  CHOCOOBI  3aJaHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE WM OTrPAaHHYEHHBIE MOCJIEIOBATEIBHOCTH, IOHHUMATh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOTO aHaJIM3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPHPOBATH MOHATUSMH: HENpPEpPBbIBHBIC (YHKIMH, TOYKM pas3pbiBa Tpaduka
(byHKIIMH, aCUMIITOTHI Tpaduka GyHKIUY;

CBOOOJIHO OMNEpUpOBaTh MOHATHUEM: (DYHKIIMS, HEIIPEPbIBHAS HA OTPE3Ke, MPUMEHSTh CBOMCTBA
HeNpepbIBHBIX QYHKIMNA I pelIeHus 3a1ay;

CBOOOJTHO ONEpUpPOBATh MOHATUSIMHE: TIEpBasi U BTOPast MPOU3BOIHBIC (DYHKINH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATH TPOM3BOIHBIE CYMMBI, TIPOU3BEIEHUS, YACTHOTO W KOMITO3UIIUH JIBYX (YHKIWH,
3HATh MPOU3BOHBIEC FTIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3MUECKHI CMBICI IPOU3BOIHOMN /7S pelleHHs 3ajay.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIIEPUPOBATH MOHATUAMU: MHOXKECTBO, ONIEPAIIH Ha/l MHOXKECTBAMH;

UCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT JJisi ONHMCAaHUS pealbHBbIX MpPOLIECCOB U
SIBTICHHUI, TIPU PEIICHUH 3329 U3 APYIHX y4eOHBIX IPEIMETOB;

CBOOOJTHO OTIEpUPOBATh MOHATUSIMU: ONPE/ICICHNE, TEOPEMa, YpaBHEHHE-CIIEICTBIE, CBOHCTBO
MaTeMaTHIECKOro 00BEeKTa, JOKa3aTeNbCTBO, PABHOCHIIHHBIC YPaBHEHHS 1 HEPABEHCTBA.

K kxoHmy oOyuenuss B 11 kiacce oOydaroumuiics MHOMYYUT CIEAYIOUIME IPEIMETHbIC
pe3yibTaThl MO OTAEIbHBIM TeMaM pabouell mporpamMMmbl y4eOHOro Kypca «Aniredbpa M Havaia
MaTeMaTHYECKOT0 aHAJIN3a»:

Yuciia 1 BBIYMCTICHUS:

CBOOO/THO OMEPUPOBATh MOHATUAMU: HATYPAIbHOE U 1I€JI0€ YHCII0, MHOXKECTBA HATYPaJIbHBIX U
IEJIBIX YHCEJI, UCTIOIh30BaTh NMpu3Haku gAenmumoctu nensix gucen, HOJl u HOK natypanbHBIX uncen
JUTSL pEeUIeHUs 3aj1a4, MPUMEHSTh anropuT™ EBkima;

CBOOOJTHO ONEpPHPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alMChIBATh HATypalbHbIE YHCIA B



Pa3IUYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OINEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO KOMIUIEKCHBIX YHMCEl,
NPECTaBIIATh KOMIUIEKCHBIE YHCIIa B areOpandeckoil M TPUTOHOMETPHUYECKOW (hopMe, BBIMOIHATH
apu(dMeTHUECKUE OTepallii ¢ HUMHU U U300paXkaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHusi 1 HepaBeHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUSAMH: UPpaLMOHATIbHBIC, IIOKA3aTeIbHbIE U JOrapupMUUECKHe
HEPABEHCTBA, HAXOAUTh UX PEUICHMSI C TOMOLIBIO PABHOCUIBHBIX IIEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS;

CBOOOZIHO  ONEpPUpPOBaTh IIOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEo0X0uMbIe (POPMYIIBI IS PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpHpPOBATh IMOHITHUAMHU: CHUCTEMA U COBOKYIHOCTb YpaBHEHHH M HEPAaBEHCTB,
PAaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICJCTBUS, HAXOAUTh PEIICHUS CHUCTEMbl U COBOKYIHOCTEMN
panMoHaNBHBIX, HPPALMOHATBHBIX, IIOKA3aTEIBHBIX U JIOTapHU(PMUIECKUX YPAaBHEHUH U HEPABEHCTB;

pemaTth ~ pamMOHANbHBIC, HWppAlMOHAIBHBIC, MOKa3aTelbHbIE, JorapupMuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COZEpKAILe MOIYJIM U ITapaMeTphl;

IPUMEHATh I'padruecKue METOAbI Ul pelIeHUs] YpaBHEHHH M HEpaBEHCTB, a TAKXKE 3a/ad C
napaMeTpamy;

MO/JICJINPOBATh PealbHbIe CUTYaLlUU HA S3bIKE aIreOpbl, COCTABIATh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HUX CHCTEMBbl [0 YCIOBUIO 33Ja4M, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM amnapaTa anreOpbl, HHTEPIPETUPOBATH MTOJyUYCHHBIH pe3ysbTar.

DyHKUUHN U TPaQUKH:

CTpOUTh TIpadUKU KOMIO3ULUUHN (GYHKUHUNA C HOMOIIBIO 3JIEMEHTAPHOIO HCCIEAOBAaHUS U
CBOMCTB KOMITO3ULIMU JABYX (DYHKIIHIA;

CTPOUTB reOMeTpUYEeCcKre 00pa3bl ypaBHEHHUH U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX ()YHKITHIA;

NPUMEHSTh (PYHKIUU 17151 MOAEIMPOBAHUS U UCCIIEIOBAHNS PEAIbHBIX MPOIIECCOB.

Havana maTeMaTH4eCKOro aHaIM3a:

MCIIOJIb30BaTh POU3BOAHYIO JJIs UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO Ul HaXOXKIECHUS HAaWIy4IlIEro PEUICHMs B NPUKIAJHBIX, B TOM
YHCJIE COLMATIbHO-9)KOHOMHUYECKUX, 3a/la4ax, AJIs ONPEAEIICHUsI CKOPOCTH U YCKOPEHUs Ipolecca,
3aJaHHOTO (POPMYJION MM rpaduKoM;

CcBOOO/IHO ONEpPHPOBATh MOHATHAMU: NIEPBOOOPa3Hasi, ONPEAEIEHHBIN UHTETpall, HAXOAUTh
NepBOOOpa3HbIE AMEMEHTAPHBIX PYHKIMHA U BBIYUCIATH UHTErpai o ¢popmyie Hetorona-Jleitouuna;

HaXOJUTb IJIOLIA/IN TUIOCKUX QUTYp U OOBEMBI TEJI C TOMOILBIO HHTETPaa;

UMETH NPEACTABIEHUE O MATEMATUYECKOM MOJIEIMPOBAHUY Ha IPUMEPE COCTABJICHHUS
Qg depeHIMaIbHbIX YpaBHEHUH;

pemaTh NpUKIagHble 3a7ayd, B TOM YHUCII€ COLUAIbHO-3KOHOMHUYECKOTO M (PH3UYECKOro
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHalIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KoJinyecTBo 4acoB JuekTpoHHble (HudpoBbie) | CHUCOK UTOTOBBIX IVIAHMPYEMBIX Pe3yabTaToB | Crocod oueHKH
n/m pa3/iesioB U TeM Bcero | Kontpo | [IpakTi | o0pa3oBarebHbIe pecypchl € YKa3aHHeM 3TanoB ux popMupoBaHusi UTOTOBbIX
NPOrpaMMmblI JIbHBIE | YeCKHne IVIAHUPYeEMBbIX
paboThl | paboThI pe3yJbTaToB

1 MHoxecTBO 24 1 bubnuorexa HOK CB0O0OIHO OTIEPUPOBATH MTOHSITHIIMH: KontponbHas
JICHCTBUTEIILHBIX YUCEII. http://school-collection.edu.ru |pamuonansHOE YKCIIO0, OECKOHEUHAS pabora
MHOTO4JICHBI. NepuondecKas Apo0b, MPOLEHTEHI,

PanmonanbHble UPPAIMOHATIFHOE YMCII0, MHOYKECTBA

YpaBHEHHUS U panMoHATBHBIX U IEHCTBUTEIBHBIX YUCEI, MOIYJIh

HepaBeHcTBa. CHCTEMBI JICHCTBUTEIILHOTO YHCIIA.

JIMHENHBIX YpaBHEHUN [TpumensTh npUOIMKEHHBIE BHIYMCIICHUS,
NpaBUJIa OKPYTJICHUS, IPUKUIKY U OLECHKY
pe3yJibTaTa BEIYUCIEHUMN.

CB00OIHO ONIEpUPOBATh MMOHATUSIMH: CUCTEMA U
COBOKYITHOCTb YpaBHEHHI U HEPABECHCTB,
PaBHOCHJIbHBIC CHCTEMbBI M CUCTEMBI-CJICIICTBUS,
HAXOJUTh PEIICHHs CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX. Pemiate panmoHanbHele,
ypaBHEHHS U HEPABEHCTBA, COJIEPIKAIINE MOTYIIN
Y TIapamMeTpBhl.

2 OYHKINUU U TPAPUKH. 12 1 bubmuotexa [JOK CBoOoaHo onepupoBath noHATusIMu: GyHkuus, |KoHTponbHas
CrenenHas GyHKLUSA C http://school-collection.edu.ru |cmoco0sI 3aganus GyHKINHU, B3aUMHO 0OpaTHbIe  |paboTa
LIEJIBIM ITOKA3aTeIeM (GbyHKIMHM, KOMIIO3uLUs QYHKIUHN, rpaduk

(GyHKINU, BBIIOJHATD AJIEMEHTApHbIE
npeodpa3oBanus rpadukoB GyHKINH.
CB00OIHO OMIEpUPOBATH MOHATHSIMH: 00J1aCTh
OTIpeIeIICHUs] 1 MHOYKECTBO 3HAUCHHUH (DYHKITHH,
HYJH (PYHKIIUH, TPOMEKYTKHU 3HAKOIIOCTOSIHCTBA.
CB00OHO ONIepUpPOBATh MOHATUSMH: YETHBIE U
HeuéTHBIE PYHKLUH, Iepuoandeckue GyHKINH,
MIPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMBI U MUHUMYMBI (DYHKIIMH, HAUOOJIbIIIEE
Y HaMMeHbIIIee 3HaueHre (QyHKIINY Ha
IIPOMEKYTKE.

3  |Apudmernyeckuii kopeHb | 15 1 bubmmoreka [IOK OnepupoBaTb NOHATUIMU: JTUHENHAS, KoHnTponsHnas



http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2

N-0OH CTEIIEHH.
UppanuonanbHbie
ypaBHEHUS

http://school-collection.edu.ru

KBaJ[paTU4Hasl U IpOOHO-TMHEWHAS (PYHKIIUH,
BBIMIOJIHATH 3JIEMEHTAPHOE HCCIIEA0BaHNE U
MOCTPOEHHE UX I'PapHUKOB;

Pematp uppanyoHagbHble, ypaBHEHHUS .

pabora

[TokazarenpHas QyHKITHS.

ITokazaTtensHbIE
ypaBHEHUS

10

bubmnoreka LIOK
http://school-collection.edu.ru

CB0001HO OnIepUPOBATH MOHATUSIMHU:
HIOKa3aTeJbHask GYHKIHSI, €€ CBOMCTBA U IpaduKH,
UCII0JIb30BaTh €€ TPaduKH IS PELICHHS
ypaBHEHUH.

PemaTh nokaszaTenbHbIC YpaBHEHHS .

Kontponbnas
paborta

Jlorapudmudeckas
byHKIHS.
Jlorapupmuyeckue
YpaBHEHHUS

18

bu6nmmoreka [IOK
http://school-collection.edu.ru

CB000IHO OnIepUpPOBATh NOHATUSAMHU
norapudmuueckas QyHKIUs, €€ CBONCTBA U
rpaduKu, UCIOIb30BATh €€ TPapUKH Il peLIeHUs
ypaBHeHHH. PemaTh norapudmmaeckue
YPaBHEHHS.

KonTtponbsHas
pabora

Tpuronomerpuueckue
BBIPAXCHMSI U YPABHEHHUS

22

bu6mmoteka [IOK
http://school-collection.edu.ru

[IpuMeHSITH OCHOBHBIE TPUTOHOMETPHUCCKHE
(dhopmyibl 1715 peoOpa3zoBaHus
TPUTOHOMETPHYCCKHUX BBIPAKCHHIA.

CB00OIHO ONIEPUPOBATH MOHSATHEM:
TPUTOHOMETPHUYECKOE YPaBHCHHE, TPUMECHSTh
HE00X0 UMbl (GOPMYIIBI TSI PEIICHUS OCHOBHBIX
TUTIOB TPUTOHOMETPHUECKHUX YPABHEHHIA.

Kontponbnas
pabora

[MocnenoBarenbHOCTH U
HPOrpeccuu

10

bu6nuoreka [IOK
http://school-collection.edu.ru

CB000IHO ONIEpUPOBATH OHATHUAMU:
apudmeTnyeckas ¥ reoMeTpruecKas mporpeccus,
OeckoHEeYHO yObIBarolIasi reoMeTpuyecKas
IIPOTPECCHS, JIMHENHBINA U SKCIIOHEH U AJIBHBIN
pocT, popMyIia CI0KHBIX TIPOIIEHTOB, UMETh
MIPE/ICTABICHUE O KOHCTAHTE.

Hcnonws3oBath mporpeccuu Jjisi peiieHus
peanbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.
CB00OOHO OMIEpUPOBATH MOHATHUSIMHU:
IOCIIE0BATEIILHOCTD, CITIOCOOBI 3aJaHus
MOCJIEJOBATENILHOCTEH, MOHOTOHHEIC U
OTpaHUYEHHBIE MOCIIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3aPOXKACHUS MaTEMaTUYECKOTO aHAI3a
Kak aHann3a 0ECKOHEYHO MaJIbIX.

KoHnTponbsHas
pabora

HenpepbiBable pyHKINH.
IIpounsBoHas

20

bu6mmoreka [IOK
http://school-collection.edu.ru

CBo0OOHO OTIEPUPOBATH TOHSATHSIMU:
HempepbIBHBIE PYHKIINH, TOUYKH pa3pbiBa rpaduka

Kontponbnas
pabota



http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2
http://school-collection.edu.ru/catalog/search/?text=%F2%E5%EE%F0%E8%FF%20%E2%E5%F0%EE%FF%F2%ED%EE%F1%F2%E5%E9&interface=catalog&context=all&onpage=20&page=2

(GyHKINH, aCUMOTOTHI Tpaduka QyHKIHH.
CB000HO onlepupoBaTh MOHATUEM: (DYHKIIMS,
HEeNpepbIBHAs HAa OTPE3Ke, IPUMEHSITh CBOICTBA
HeNpepbIBHbIX (PYHKIMH 1715 peleHus 3a/1a4.
CB00OHO OTIEPHPOBATH MOHATUSAMU: NIEPBAs U
BTOpast IPOU3BOAHbIE (DYHKIMH, KacaTeabHasl K
rpaduKy QyHKIHH.

BbrunciiaTe Npou3BOHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU ABYX (DYHKIIHIA, 3HATH
IPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIUI.
Hcnonb3oBaTh reoMeTpuyecKuil 1 GU3NUECKU
CMBICJI IPOU3BOTHOMN JJIs pelLICHHsI 3a/1auy.

9  |IloBTopenue, 00o0IICHNHE, 5 2 bubnnorexka HOK Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBII KonTtponbHas
CHUCTeMAaTH3als 3HAHHUH http://school-collection.edu.ru |ammapar aJis ONMKMCaHus PeaabHBIX MPOIIECCOB U paboTta
SIBJICHUH, TIPU PEIICHUY 33]1a4 U3 APYTHX
y4eOHBIX IPEJMETOB;
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne HanmenoBanue KoanuecTno yacoB JIeKTpPOHHBIE (M (POBHIE) Cnmcoxk NTOroOBBIX IJIAHUPYEMBIX Cnoco0 ounenkn
n/n pa3ieioB U TeM Bcero | Kontpo | [IpakTn | o0pa3oBaTe/bHbIe pecypChbl Pe3yJIbTATOB ¢ YKa3aHHEM ITANOB UX UTOTOBBIX
MPOrpamMMblI JbHbIE | YeCKHe ¢popmupoBanus NJIAHUPYEMbIX
padoThI | padoThI pe3yabTaToB
1 HccnenoBanue GpyHkmmii c| 22 1 bubnuorexa [JOK Hcnonb3oBath mpon3BoaHy0 Uit uccaenoBanus | KontponbHas
MOMOILBIO IPOU3BOTHON http://school-collection.edu.ru | pyHKIIME Ha MOHOTOHHOCTD U SKCTPEMYMBI. pabota
Haxomute HanbosbIIee 1 HAUMEHBIIIEE 3HAYCHUS
(YHKIIMH HETIPEPHIBHOM Ha OTpE3KE.
Hcnons30BaTh MPOU3BOIHYIO [T HAXOXKICHUS
HAMJIYYIIETO PeIleHHs B MPUKIIAJHBIX, B TOM
YHCIIe COIMATbHO-I)KOHOMUYECKHX, 3a1a4ax, s
OIpeIeTICHUS] CKOPOCTH U YCKOPEHUS Tpoliecca,
3aIaHHOTO (POPMYIION MIIH TPpadUKOM.
2 [TepBooOpasnas u 12 1 bubnuorexa [JOK CB00OIHO ONIEPUPOBATH MTOHATHIIMH: KontponbHas
UHTErpa http://school-collection.edu.ru | mepBooGpa3sHasi, OnpeIeIEHHBIN HHTETPAI, pabora
HaXOJHTh MEPBOOOPa3HBIE DIIEMEHTAPHBIX
(GYHKUIMH ¥ BBIYUCIATH MHTETPal o GpopmyIie
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Herorona-Jleiioauma.
HaxoauTth mmomaay miockux Guryp u 00bEMbI
TEJ C TIOMOIIBIO MHTETpaa.

I'padpuxu 14 bubnuorexa [JOK CB00OOHO ONIEpUPOBATH MOHATUSIMH: TpaduKH KoHntponbHas
TPUTOHOMETPUYECKUX http://school-collection.edu.ru |rpuronomerprueckux HyHKIIHH. paborta
GyHKIHA. OcymiecTBiISITH OTOOp KOPHEH MIPH pelieHUN
Tpuronomerpuueckue TPUTOHOMETPHUYECKOTO yPaBHEHHUS.
HEpaBeHCTBA CB000OIHO ONIEpPUPOBATH MTOHITHEM

TPUTOHOMETPUYECKOE HEPABEHCTBO, TPUMEHSTh

Heo0xouMbIe (POPMYIIBI 1S pEeLICHHS] OCHOBHBIX

THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
WppanmonanbHele, 24 bubnuoreka [JOK Pemats uppanmonansHele, MOKa3aTelbHbIE, KonTtponbpHas
MoKa3aTeabHbIC U http://school-collection.edu.ru |norapudmudeckrue HepaBeHCTBA. pabota
norapumMuUecKue
HEpaBEHCTBA
KommekcHbie uyncna 10 bubnuoreka [JOK CB00OIHO ONIEPUPOBATH MTOHSATHIIMHU: KonTtponbpHas

http://school-collection.edu.ru | koMIUIEKCHOE YKCIIO B MHOKECTBO KOMIUICKCHBIX |paboTa

4ucell, MPeACTaBIATh KOMIUIEKCHBIC YHCTIa B

anredpanveckoi U TpPUrOHOMETpUYECKor hopme,

BBITOJIHATH apU(PMETHUECKHE ONEpAli ¢ HUMU U

1300pakaTh Ha KOOPJMHATHON TMJIOCKOCTH.
HatypanbHble u 1ienble 10 bubnuorexa [IOK CB000/1HO OnIepUpPOBATh MOHATUSIMHU: KonTtponbHas
qucia http://school-collection.edu.ru |HaTypaabHOE U 1I€]I0€ YUCIIO, MHOYKECTBA pabota

HaTypaJbHBIX U LIEJIBIX YHCEN, UCTIOIb30BATh

npu3Haku aenumoctu nensix yucen, HOJL u HOK

HaTYypaJbHBIX YMCEN JJIs pelIeHus 3a/1a4,

MIPUMEHSTH anroput™ EBkinna.
Cucremsl palioHaIbHbIX, 12 bubnuorexa [JOK CB0001HO onepUpOBaTh MOHATHSAMH: CHCTEMA Kontponbnas
UppaIoOHATLHBIX http://school-collection.edu.ru |muHEWHBIX ypaBHEHHI, MaTPUIIA, ONPEACIUTENL | padoTa
MOKA3aTEbHBIX U MATPHUIIBI 2 X 2 ¥ €r0 TeOMETPUUECKUI CMBICIT,
JorapupMHUUECKUX WCIOJIb30BATh CBOMCTBA ONMPEAETUTENS 2 X 2 1S
ypaBHEHHH BBIUMCIICHUS €T0 3HAYCHUSI, IPUMEHSTh

OIPEIETUTENHN IS PEIICHUs] CUCTEMBI JTMHEHHBIX
YPaBHEHUH, MOJIEIMPOBATh PEAJIBHBIE CUTYAllHH C
IIOMOILIbIO CUCTEMBI JINHEWHBIX YPAaBHEHUH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHN C TIOMOIIBIO
MaTpUIl ¥ ONIPEIENIUTENEH, UHTEPIIPETUPOBATh
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TTOJTYYCHHBIN pe3yibTarT;
HCMOJIb30BAaTh CBOMCTBA JEUCTBUN C KOPHIMU JJIsI
peoOpa3oBaHUs BRIPAKESHUH.

8 3amauu ¢ mapameTpamMu

16

but6mmoreka [JOK
http://school-collection.edu.ru

Pewate panmonanbHble, UppallMOHAIbHBIE,
MoKa3aTeIbHbIe, JOrapUPMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA,
coJiepaKalye MOAYJIN U TapaMeTPBbl.

KonTtponbsHas
paborta

9 [ToBTOpeHme, 00001ICHNHE,
CHCTeMaTHu3alus 3HaHUH

16

MonennpoBaTh peanbHble CUTyallud HA A3BIKE
anreOpbl, COCTABIIATh BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H,
UCCIIEJOBATH TIOCTPOCHHBIE MOJICIIN C
UCIIOJIb30BaHUEM almapaTa anreOpbl 1 aHAJIN3a
VHTEPIPETUPOBATH NIOJIYYCHHBIA PE3YJIBTAT.

KonTtponbsHas
paborta

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10
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