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IHHOACHUTEJBHAA 3AIINCKA

Y4eOHbii Kypc «Aurebpa W Hayala MaTEMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y Ui H3Y4YCHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (POPMUPYET JOTUYECKOEe M aOCTPaKTHOE MBILILICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyJaromuecss OBJAJICBAIOT  YHUBEPCATbHBIM  SI3LIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

Y4eOHbIil Kypc anreOpbl M Hadal MAaTeMaTHYECKOTO aHallM3a 3aKJIa/bIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHICHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBCHHOW JXW3HHW, IO3BOJSICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh HMX IS
JAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYEeCKOrO aHaIu3a
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIUICHHE.

B xome wm3ydenmsi ydeOHOro Kypca «AnreOpa W Hadajsa MaTEMAaTHUECKOTO aHAIIA3ay
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJIbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUIECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHbIi Kypc 00namgaeT 3HAUYMUTENbHBIM BOCHUTATENBHBIM IMOTEHIIMAIOM, KOTOPBII
peaym3yeTcss Kak dYepe3 Y4eOHBI MarepHuall, CIOCOOCTBYIONUH (OPMHUPOBAHHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crenupuky ydeOHOM  JeATeNbHOCTH, TpeOyrolen
MPOJO/DKUTEILHOM — KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe MeTomuku oOydeHUWs anreOpe W HadajdaM MaTEMaTHYECKOTO aHallM3a JICKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yuebHOrO Kypca «Anredpa 1 Havajga MaTeMaTHYECKOTO aHAN3a) BBIJICICHBI
CIEYIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Yucna U BbUUCICHUS», «DyHKIMH U
rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hadama MaTeMaTH4eCcKOro aHaian3ay, «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COIEpKATETHLHO-METOAUYECKUE JIMHUM H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra ¥ TOCTETEHHO HACHIIASCh HOBBIMH TeMaMU U paszaenamu. J[aHHBIH ydeOHBIH Kypc
SIBIIICTCS. WHTETPATHBHBIM, TIOCKOJBKY OOBEIMHSIET B ceOe coJepKaHue HECKOJIBKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpUsT MHOXKECTB, MaTeMaTH4eckas Jioruka u japyrue. [lo Mepe Toro kak oOydJaromuecs
OBJIQJIEBAIOT BCcE Ooyiee MIMPOKHMM MaTeMAaTUYECKUM allaparoM, y HHUX TMOCIEA0BaTEIbHO
(dbopMUpYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJETh PealbHOM
CUTyalliu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHOW MaTeMaTHYECKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS — «YuMcma W BBIUMCICHHS — 3aBEpIIACT
(dbopMUpOBaHHE HABBIKOB HCIIONIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 0011iero oOpaszoBanus. Ha ypoBHe cpeanero oOrmero oOpazoBanus 0codoe
BHUMaHUE yaenseTcss (GOPMHPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIIOUAIONIUX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHIUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHIECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCS MHOXECTBA HATYPaJIbHBIX, IIEJIbIX, PALlMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKre 3a/1auu U Orepaluu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXKECTBE IENBIX YHCEN, O0co0ble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCJIEIOBATEIbHOMY  PAacCUIMPEHHMI0  Kpyra  HCHOJb3YEMBIX  YHCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TMPUMEHEHUS JUIsi PpEHICHWS pPa3MyHbIX 3a1ad  (opMUpYyeTcs
MPEACTABICHUE O €JAMHCTBE MATEMATHKM KaKk HAaykKM U €€ poJiM B IIOCTPOCHHHM MoOJeNe
peaTbHOTO MHPA, IUPOKO UCTIOIB3YIOTCS 0000IICHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTcs Ha MPOTSKEHHH BCEro OoOydeHus Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO pellIeHHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHHIA, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIINX W HAWUMEHbBIIUX 3HAYeHUN (yHKUMU. J[aHHAs copepskarenbHas JUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKCHUM,
collepKalluX CTemeHu u Jjorapudmel. braromaps wu3ydeHHIO anreOpanyuecKkoro marepuana
MPOUCXOAUT JAJbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CogepxatenpHo-MeToANYEeCKass TUHUSA «DYHKIHH U TpadUKM» TECHO MEPErIeTaeTcs C
JpYrUMU  JUHUSAMH  Y4eOHOTO  Kypca, TIOCKOJbKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBOMCTB M rpadMKOB, UCIIOIH30BAHUE
byHKIMI 17 pemeHust 3a7ad U3 JPYTUX y4eOHBIX MPEeIMETOB M pealbHOW JKU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3JIMUHbIMU BEJIMYMHAMH, UCCIIEAOBATHh MOJYYeHHBIE (DYHKIIUU, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTelbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pas3iudHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONMIEHWI0O ¥  KOHKPETH3AIIWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nuHus «Hagama maTeMaTHYeCKOTO aHajan3a» TMO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKUX, TaK M MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00YyJaromuMmcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOYXHOCTh CTPOUTH Tpa(UKHU CIOKHBIX (DYHKITUH, ONIPENesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TporieccoB. JlaHHas conepiKaTelibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CUTyalud, [O3BOJIAET
HaxOJIUTh HaWjydllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BBIJAIONINXCS Pe3yIbTaTax, MOJYYEHHBIX B XOJIe Pa3BUTHUS MAaTEeMAaTUKH KaK HAyKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTonuueckass nuHus «MHOXKECTBA W JIOTMKAa» BKIIOYAaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
MPEJICTABICHUS TIPOHU3BIBAIOT BECh KypC NIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U e€ TPUIIOKCHHUU, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMAaTUYCCKUE NUCIUTUIMHBI M X MPHIIOKEHUS B euHoe 1enoe. [loatomy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHMKH M HCIOJB30BAaTh €ro Ui BBIPAKCHHS CBOUX MbICIEH. Jpyrum
B2)XHBIM MPHU3HAKOM MaTEMAaTUKH KaK HAYKH CJeIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000CHOBaHMI ¥ CJICIOBaHWE ONPEACIEHHBIM TIPaBUJIAM IOCTPOCHHS JOKA3aTeNbCTB.
3HaKOMCTBO C AJICMEHTAMH MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIUICHUS] 00YYarONINXCsl, TTO3BOJISIET UM CTPOUTH CBOW PACCYXKJICHUS HA OCHOBE JIOTHYCCKHX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yue6HOM Kypce «Anredpa u Hadajla MaTeMaTUYECKOTO aHAIIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICJIMPOBAHUsS, KOTOpPbhIC IpPHU3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB MTOCTPOCHHSI MOJICIICH PEaIbHBIX CHUTYAIUi, UCCIICOBAHMS ITHUX MOJICIICH ¢ TIOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTH4YeCKOro aHaM3a, WHTEPIPETAIlMH IOJIYUYCHHBIX pPE3yJbTaTOB.
Takue 3amaHUsl BIUICTCHBI B KaXABIH W3 Pa3eiioB MPOTPAMMBI, MOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca MIMPOKO HCIOJB3YETCS IS PEIleHHs] NMPHUKIAIHBIX 3aaad. [lpu pemeHuu
pPETBbHBIX MPAKTUYECCKUX 3a7a4 OOydJaromuecss pa3BUBAIOT HAOIIOJATEILHOCTh, YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh aHAIOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh Tnpobiiemy. JlesrenpHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS
NPUKIIAJIHBIX 3a]1a4 OPraHU3yeTCs B MPOIIECCe U3YyUSHHsI BCEX TeM Y4eOHOro Kypca «Anredpa u
Hayvaja MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3ydenue yue6HOTO Kypca «Anredpa v Hayaiza MaTeMaTHYeCKOTO aHaTu3a» OTBOJAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC NPOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoandeckue 1poou. [IpuMenenue apodeii u MPOIEHTOB IS PeIISHHS IPUKIIATHBIX 3a7a9 U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U PEaTbHON KU3HHU.

JleiicTBuTensHble 4Kcna. ParyoHanbHble W HUppalMOHANBbHBIE yucia. Apudmernyeckue
omnepanuu ¢ JCUCTBUTENIBHBIMU 4YHCIaMU. MOIynb JNEUCTBUTEIBHOIO YWCIAa U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYUCICHUS, TMpaBWIA OKPYIJICHHs, TNPUKHUIKA U OIEHKAa pe3ynbTara
BBIUHCIICHHH.

Crenens ¢ 1ienbiM nokaszarenem. bunom Herotona. Mcnonb3oBanue nmoaxoasiieit opMel
3aMUCH TIEUCTBUTEIIBHBIX YUCEI JJIS PEIICHUS TPAKTUUYECKUX 3a/1a4 M TPEJICTABIICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HATYpaJbHOW CTENEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IOKa3aTelieM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
IOKa3aTelIeM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC YHUCIOBOT'O apryMeHTa. APKCHUHYC, apKKOCHHYC U
APKTaHT€HC YMCIOBOTO apryMEHTA.



YpaBHeHHUs M HEpaBEHCTBA

ToxaecTBa ¥ TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCWIbHBIC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, pelieHne HepaBeH CTBA.

OcCHOBHBIE METObI PELICHUS LEeNbIX U JIPOOHO-pAIlIOHATIBHBIX YPaBHEHUN U HEPAaBEHCTB.
MHorounaeHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOro4wieHa Ha MHOIOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens ¢ neasiMu kodddunuentamu. Teopema Buera.

ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

Wppaunonanbuble  ypaBHeHUs. (OCHOBHBIE METOJABI  PELICHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToka3zaTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUMH.

[TpeoOpa3oBaHue BEIpAKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapudmuueckue ypaBHeHUA. (OCHOBHbIE METOJBI pEIHICHUS JIOTapUPMHUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpazoBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenne cucrem NMHEHHBIX ypaBHEHHM. MaTpuua CUCTEMbl JMHEHHBIX YpaBHEHHUM.
Onpenenurens MaTpUIl 2X2, €ro TeOMETPUYECKHUH CMBICII W CBOMCTBA, BBIUUCICHUE
€ro 3HaUY€HMs,, PUMEHEHUE OIpPEACIIUTENs Jisi PEUICHUS CHCTEMbl JIMHEHMHBIX YpaBHEHUMU.
Pemienne npukiianHbIx 3a7ay C MOMOILIBIO CUCTEMBI JIMHEHWHBIX ypaBHeHUM. MccnenoBanue
MIOCTPOEHHON MOJIENN C MOMOLIBIO MATPULL U OIPEACTUTEIEH.

ITocTpoeHrne MareMaTM4eCKUX MOJENEH pEealbHOW CUTyallud C IIOMOLIbIO YPABHEHHU M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U TPaPUKH

OyHKIuMsA, crnocobbl 3amaHus (yHKuMU. B3auMHo oOpatHble (yHkiuu. Komnoszunums
¢byukuuil. ['padux pynkumuu. dnemeHTapHble Ipeodpa3oBanus rpadukoB GyHKINH.

OO6nacTph onpeneneHuss 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTostHcTBAa. UETHble W Heu€THble (QyHKuMU. [leprogmueckue ¢yHkiuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbI (pyHKIMM. Hanbomnbliee 1 HauMeHblIee
3HaueHusl QYHKIMU Ha IPOMEKYTKE.

JluneliHast, KBapaTUyHasi U APOOHO-IHHEHHAs GYHKIUU. DIeMEHTapHOEe UCCIIE0OBAaHUE U
MOCTPOEHNE UX TPadUKOB.

CreneHHass (QyHKIUS C HaTypaJbHBIM U LENbIM Noka3areneM. EE cBoiictBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il CTeNEeHM Kak (PYHKIHMHU OOpaTHOM CTENEHU C HaTypalbHBIM
IIOKA3aTENEM.

[ToxazarenbHast u jgorapudmuyeckas GyHKIUHN, UX CBOWCTBA U rpaduku. Vcmnonb3zoBanue
rpaduKoB QYHKIUH I pelieHns ypaBHEHUH.

TpuronomeTrpuyeckass OKPYXHOCTb, OINpEIEIEHUEe TPUTOHOMETPUUYECKUX  (YHKIIHI
YHCIIOBOTO apryMeEHTA.

QOYHKIMOHATbHBIE 3aBUCMOCTH B PEAJIbHBIX Ipolieccax U sBJIEHUsX. ['papuku peanbHbIX
3aBUCUMOCTEH.

Hauvana maTemaTnueckoro aHajamsa

ITocnenoBaTeNbHOCTH, CIIOCOOKI 3aJaHUs MOCIEA0BaTeNNbHOCTEH. MeTon MaTeMaTHYeCKOM
WHIYKIUA. MOHOTOHHBIE M OTpaHUYEHHBIE MOCIEI0BATEILHOCTH. VICTOpUST BO3HUKHOBEHUS
MaTeMaTHUYeCKOro aHalln3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckass U TeOMeTpUuecKas  mporpeccuu. beckoHeuHo — yObIBaromias
reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
JIMHENMHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucno e. @Dopmyna CIHOKHBIX MPOLIEHTOB.
Hcrionbs30BaHKe MPOTpeECCUu Uil pELIEHUS PEAVIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.



HenpepoiBHble (yHKIMM M UX CBOHCTBA. TOUYKM paspbiBa. ACHMIITOTHI Tpa(uKOB
¢byakuumii. CBolicTBa (YHKIMM HENMPEPHIBHBIX Ha OTpe3Ke. METoJ MHTEPBAJIOB IS pEIICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKLUH ISl peIIeHHs 3a/1a4.

IlepBas u BrOpas npou3BojaHble QyHKIMU. OnpeneneHue, reOMeTpUUecKuil U GU3NIecKui
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKIUH.

[TpousBosHble AnteMeHTapHbIX (QyHKIMHA. [Ipor3BoIHAs CyMMBl, IPOU3BENEHHS, YACTHOTO
¥ KOMITO3UIMU (YHKIUH.

MHoxkecTBa M JIOTHKA

MHOeCTBO, Olepalu HajJl MHOXECTBaMU M UX CBoWcTBa. Jlmarpammel Ditnepa—BeHHa.
[IpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO amnmnapara i ONUCAHUs PEabHBIX MPOIECCOB U
SBIICHUH, IPU PELUICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOMCTBO  MaTeMAaTUYECKOr0  OOBEKTa,  CIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KUIIACC

Yucia ¥ BbIYHMCIECHHSA

Hatypanbnuble u nensle uucna. [IpumeHeHHME IPU3HAKOB AEIMMOCTH LENBIX YHCED,
HauOonbui obmumi aenutens (nanee — HOJl) u naumensiee obuiee kpatnoe (ganee — HOK),
OCTaTKOB 110 MOAYJIIO, alropuT™Ma EBKina s pelmenus 3a4ad B LEJIbIX Yhciax.

KomniekcHsle uwucna. AnreOpavueckas M TpPUTOHOMETpUYecKas (QOpPMBbI  3aIUCH
KOMILIEKCHOTO 4Hcia. Apu(MeTHdYeckue onepanuy ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOPIUHATHOM MtockocTH. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO yHcia. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl JUId pellieHHs (QU3UYECKUX M
reOMETPUUYECKUX 3aj1au.

YpaBHeHHUsI M HEpABEHCTBA

CucreMa u COBOKYITHOCTb YPaBHEHHMI M HEPABEHCTB. PABHOCHIIBHBIE CCTEMBI M CUCTEMBI -
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot00p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHMH C TOMOIIBIO TPUTOHOMETPHUYECKON
OKPY’KHOCTH. PernieHne TpuroHoMeTpu4eCcKuxX HEPaBEHCTB.

OCHOBHBIE METO/IbI peIIEHUs TOKA3aTENbHBIX U JIOrapu(PMUUECKHX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YPAaBHEHU.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpuMeHeHne ypaBHEHHH, CHCTEM M HEPaBEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX 3aJad U
3aa4 M3 Pa3IMYHBIX OOJIaCTe HAayKM M pEalbHOM JKHW3HU, WHTEPIpETALUs IOJy4YeHHbIX
pE3yJIbTaTOB.

DyHKIUHN U TPadUKH

I'paduk xommozuimu ¢yHkimil. ['eomerpuueckue oOpa3bl ypaBHEHH M HEPaBEHCTB Ha
KOOPJAWHATHOW INIOCKOCTH.

TpuronomeTrpuueckue GyHKIHH, UX CBOWCTBA U TpaUKH.

I'paduaeckue MeTOnmbI pelieHuss ypaBHEHHWH H HEpaBeHCTB. ['paduyeckue MeETOMIbI
pelIeHus 3a/1ay C MapaMeTPaMu.

Hcnonb3oBanue rpadukoB GYHKIUA JUIsI MCCIEAOBAHHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOPBIC BO3HUKAIOT MU PEIICHUH 33/1a4 U3 IPYrUX YUCOHBIX MPEAMETOB U peaTbHOU KHU3HU.



Havana maTeMaTH4eCKOro aHaJIM3a

[IpuMmeHeHre MPOU3BOAHOM K MCCIENOBAHHUIO (PYHKIUNA HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HAMMEHBIIET0 3HAYCHHUI HEeMTPEPBIBHOW (DYHKIIMU HA OTPE3Ke.

[IpumMeHeHrne NPOW3BOAHOM I HAXOXKIACHUS HAWIYYIIEro pPEIICHWS B IPUKIATHBIX
3amadax, Ui OIpENENIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaod WiIn
rpaguKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpasHbIX. llepBooOpasHbie 3lIeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Nurerpan. ['eomerpuueckuil CMbICI UHTErpana. BeraucieHue onpenenéHHoro HHrerpaia
o ¢popmyne Hprorona-JleitOnuiia.

[IpumeHeHne wWHTerpajga i HAXOXKICHUS IUIOMaNeld IUIOCKuX ¢Guryp u o0BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennii auddepeHuanbHBIX ypaBHeHHH. MaTeMaTH4ecKoe MOJICITUPOBaHHE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PepeHIInATbHBIX YPaBHEHUH.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3UIMHU  OOydamIlerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHUICKOTO OOIIECTBA, MPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpPBI, OIMPOCHI W JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIMAILHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh POCCHICKON T'pa)KTAHCKOW UACHTUYHOCTH, YBAKECHHS K MPOILIOMY H
HACTOAIIEMY POCCUIMCKOM MaTreMaTUKH, [IEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOIbI, WCMOJb30BaHUE JITUX JOCTHKEHUH B
JIPYTHX HayKax, TEXHOJIOTHUSAX, chepax IKOHOMHKH;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, Cc(GOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUH HayKH W JICATENBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKJIIOYas  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyXIeHUH, BOCHPHUUMUYHUBOCTh K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B HHTEpEcax 30pPOBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cCOATAaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pETyNsipHas (pu3ndecKkas akTUBHOCTH),
¢buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN €ATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HHTEpEC K pa3IudHbIM chepam
po(ecCHOHANLHOM JEeSITeNbHOCTH, CBI3aHHBIM C MAaTEMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC



KU3HEHHbIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4eckoMy o0Opa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B pelICHU U
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh  HKOJIOTHYECKOW KYJIbTYyphl, TOHMMAHHE BIHUSIHHUA COLMAIBHO-
SKOHOMHMYECKHUX TPOILIECCOB HA COCTOSHUE MPUPOAHON M COLMAIBHOM Cpelbl, OCO3HaHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKHMX  IMpoOJieM, OpHEHTalus Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3aja4 B 00JacTU OKPY’KaIOLIEH cpelpl, MIaHUPOBaHUE
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILLEN CPEe/Ibl;

8) HIeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKd M OOILIECTBEHHOW MPAKTUKH, NOHHMMaHHWE MAaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEYECKON NESATEIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyJIbTYpOU KaKk CPeJICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISATh MIPOEKTHYIO U UCCIIE0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U

B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MNpPU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 000OUIeHHs U
CpPaBHEHUs, KPUTEPUU IIPOBOMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh M MNPeoOpa3oBbIBATh CYXKJEHHs: YTBEPAUTENIbHBIE U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEuHs B (hakrTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHHUSX, MpeajaraTb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JlenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKM, JNEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUH;

IIPOBOJAMTH CAMOCTOSITENIBHO JI0KAa3aTelIbCTBA MATEMAaTUUYECKUX YTBEPKJIECHUN (IIpsMBbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMpaTh cHoco0 pemieHus YdeOHOM 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOMANIMM € Y4ETOM CAMOCTOSTEIBLHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue 1eCTBHSA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIE0BATENIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOJIUTh  CAMOCTOSITENBHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAHHE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBUCUMOCTEHN MEX 1y 00BEKTaMH, SIBICHUSMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (POPMYJIMPOBaTH 00OOIIEHHS M BBIBOJBI 110 Pe3yJabTaTaM MpPOBEIAEHHOTO
HaOJI0IEHUS, UCCIIEI0BAHMS], OLIEHUBATh IOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;



IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IIPOLECCA, A TAKKE BBIABUIATh IIPEANIOIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISBIIATH J€UIUTH HHPOPMALUY, TaHHBIX, HEOOXOIUMBIX JJI OTBETa Ha BOIPOC U JUIS
pelIeHNs 3a1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHHMKOB  pPa3IMYHBIX TUIIOB, AaHAJIM3UPOBATH,
CHCTEMAaTH3MpOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO pA3IUYHBIX BUAOB U (HopMm
IIPEIICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, NPEACTaBIATH €€ B  Pa3nuuHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HHGPOPMAMKM 1O  CaMOCTOATENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIpMHUMATb U q)OpMyJ’II/IpOBaTB CYXKIACHUA B COOTBCTCTBHH C YCIIOBHAMHU W LCIAMU
OO0ILeHHs, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaxX, JaBaTb IOACHCHUA II0 XOA4Y pCelICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHBIﬁ
pe3yJbTar;

B XOJIe OOCYXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXKIAaeMOW TEMBI, MPOOIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4Me U CXOICTBO
HO3UIMI, B KOPPEKTHOU (popMe POpMYTHPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHUS;

NpEACTAaBJIATEL PE3YJIbTAaTbl PCHICHUA 3aJadd, OKCICPUMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOPHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

COCTaBJIATh IUIaH, AJTOPUTM pEUIeHHs 3aJaud, BBIOMpPATh CIIOCOO pEIIeHUs C Y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMU MIO3HABATENILHOW pe(IeKCHH KaK OCO3HAHHs COBEpIIAEMbIX JEHCTBHMA
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCca U pe3yabTaTa PEeLIeHNs: MaTeMaTHUECKON 3aj1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/1a4H, BHOCHTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM, OOBACHATH MIPUUUHBI TOCTHKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATEIILHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OTBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHUMAaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAMBHUIYaIbHON pabOTHl MpU
peleHUH y4eOHBIX 3a/jad, IPUHUMATh IeJIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpelneniaTh BUIAbI padoT, JOroBapHBAThCs, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHsS, OOMEH MHEHH, «MO3TOBbIC
IITYpPMBI» W HHBIE), BBINOJHATH CBOIO 4acTb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUA C



IPYTMMH YICHaMHd KOMAaHIbI, OLIEHWBATh KAueCTBO CBOErO BKJIaga B OOIIMI MPOIYKT IO
KpUTepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJjacce oOy4arOIMICSd MOJYYUT CICAYIOUIAE MPEAMETHBIC
pe3yNbTaThl MO OTACIBLHBIM TeMaM pabdoueill mporpamMmbl y4eOHOTo Kypca «AinreOpa W Hayaia
MaTeMaTHYECKOro aHalIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUPOBATh MOHITUSIMU: PALMOHATIBLHOE YHUCIIO, OECKOHEUHasl MEePUOANYECcKast
Ipo0b, MPOIEHTHI, UPPAIMOHATBLHOE YHMCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JEHCTBUTEIBHBIX
YHCell, MOJYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOU U MPOLEHTHI 7S PELICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3INYHbIX OTpaciei
3HAHUH U PEATIbHOM KU3HH;

NPUMEHSTh NPUONMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJICHHS, NPUKHUAKY H OICHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO OMEpUpPOBATh IOHATHEM: CTENEHb C IIeNIbIM I0Ka3zaTejeM, HCIOIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHWS NPAKTUYECKHX 3a1ad U
MIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJHO OTEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJHO ONEpUpOBaTh MOHATHUAMHU: JIOTapU(pM dYHCIIA, JECITHUYHbIE M HaTypaJibHbIE
J0rapuQMmsl;

CBOOOJHO ONEpUPOBaTh MOHATUSMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIIOBOTO
apryMeHrTa;

ONepUpPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCUHYC M ApKTaHI'€HC YHCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJTHO ONEPHPOBATH NOHATUSMU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

OPUMEHATh pa3jIMYHble METO/bl PEIICHUS pPALMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHUM, IPUMEHATh METO]l MHTEPBAJIOB ISl pEIICHNs HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOUJIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3agad;

CBOOOJHO OMNEpUpPOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpEeAEIUTENb MaTpULbl 2 X2 W €ro TIeoOMETPUYECKHI CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenuTenst 2 X 2 Juis BBIYUCICHUS €r0 3HAY€HUs, IPUMEHSTh ONpEeAETUTENN IS pelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHMH, MOJAEIUPOBATH PEAJIbHBIE CUTYAallUH C IOMOLIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OINpEAEINTENENH, UHTEPIIPETUPOBATD ITOJYYEHHBIIN pE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHU;

BBIMOJIHATh ~ NPEOOpa30BaHMs YHCIOBBIX  BBIPQXKEHUH, COJEpXKAIIUX CTENEeHH C
palMOHaIbHBIM IIOKA3aTENIEM;

UCIOJIBb30BaTh  CBOMcTBa  yiorapuMoB s npeoOpa3oBaHUS — JIOrapUPMHUECKUX
BBIPAXKEHUI;



CBOOOAHO  ONEpUPOBATH  TOHATUSMHU:  HPPANUOHAIBHBIC,  TMOKa3aTelbHBIE U
jorapuMuyuecKue ypaBHEHHs, HAXOJUTh UX PELICHUS C IMOMOIIBI0 PAaBHOCHIIBHBIX MEPEX00B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuyeckue  (opmynsl s mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJHO OMNEpUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IMPUMEHSThH
Heo0XouMBbIe (HOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYCCKUX YPaBHECHU;

MOJICJIMPOBATh pealibHble CHUTYyalldd Ha S3bIKE alreOpbl, COCTaBISATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadM, HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa aareopsbl.

DOyHKIUM U rpapukm:

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: (PYHKIUS, CIIOCOOBI 3aqaHus (YHKUIMH, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3ULMS (DYHKUUN, rpaduk (QYHKIMH, BBHINONHITH ASJIEMEHTApHbBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMH: OOJACTh ONPEACICHHS W MHOXECTBO 3HAYCHUIA
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEPHPOBATh TOHATUSAMH: YETHBIC U HEYETHBIC (PYHKIUHU, MEPUOJAUYCCKHE
(GyHKINU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HanOOoJIbIIIee M HANMCHBIIICE 3HaYCHUE PYHKIIUU HAa IPOMEIKYTKE;

CBOOOJTHO OIEPHPOBATH MOHATHUSMH: CTENCHHAs (YHKLIUS C HATypaJIbHBIM W IIEIBIM
nokasaresieM, rpaduk CTENCHHON (YHKIMU C HATYPaJbHBIM U IEJBIM IOKa3areneM, rpaduk
KOPHS N-O CTETIeHH! KaK (YHKIIMU OOpaTHOM CTENICHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEPHPOBATh TOHATUSAMH: JIMHECHHAs, KBaJpaTHUYHAs W JAPOOHO-JTHHEHHAas (YHKIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO ONEpUpOBaTh MOHATHUAMU: MOKa3aTeibHas U Jorapupmuueckas (yHKIHH, UX
CBOIiCTBA M TpadMKH, HCIIOIB30BaTh UX IpadUKH sl pEIICHHS YpaBHEHUIA,

CBOOOJTHO OIEPUPOBATH IMOHATHUSMHU: TPUTOHOMETPHUUYECKAsi OKPY)KHOCTb, OIpeIesieHHe
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipauku (QYHKUUH [UIs MCCIeOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHnn 3a/1a4 U3 JIPYTUX YY4eOHBIX MPEIMETOB M PEaTbHOM JKMU3HHU, BBIpaXaTh (HopMylaamu
3aBHCUMOCTH MEX/1y BEITUUYNHAMM;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: apudmMerndeckass U T€OMETpUYecKas Mporpeccus,
0eCcKOHEUHO yOBIBaIOIIasi FreOMETPUYECcKasi MPOTPeCcCHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
dbopMyIa CI0XHBIX MPOLIEHTOB, UMETh MPE/ICTABICHUE O KOHCTAHTE;

UCIIOJIB30BAaTh IIPOTrPECCUU AJIs PELICHUS PEAIBHBIX 3a7a4 IIPUKIIaJHOTO XapaKTepa;

CBOOOZHO  ONEpUPOBATh MOHATHUSIMU:  IOCIIEJOBATEIbHOCTh, CHOCOOBI  3aJaHUs
[IOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEI0BATEIbHOCTH, IOHUMAaTh OCHOBBI
3apO’KICHHS] MATEMaTHYECKOr0 aHaIM3a KaK aHain3a 0ECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEpUpPOBATh MOHATUAMU: HENpepbIBHbIE (YHKIIMH, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJTHO OMEpUpPOBaTh MOHATHEM: (YHKIHSA, HENpepbiBHAs Ha OTpe3Ke, HMPUMEHSTbH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1ay;

CBOOOJHO ONEepUpoOBaTh TMOHATHSAMU: TepBasi W BTOpas NPOM3BOJHBIC (DYHKIIHH,
KacaresibHas K TpaduKy QyHKIUH;

BBIYNCIIATh IIPOU3BOJAHBIE CYMMBI, I[POU3BEACHMUS, YaCTHOIO U KOMIIO3ULHU JBYX
(GyHKLUNH, 3HaTh IPOU3BOIHBIC JIEMEHTAPHBIX (YHKLINH;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [Tl pelIeHHs 3a/1au.



MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJis ONMHUCAHUS PEAIbHBIX MPOLIECCOB
U SIBJICHUM, IPU PEIICHUU 3a/a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHSATUSMU: OIPEACICHUE, TeopeMa, ypaBHEHUE-CIICJCTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0BEeKTa, JA0Ka3aTeIbCTBO, PABHOCHIBHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 KJjacce oOyJarOIMICS TOJYYUT CICAYIONIME MPEAMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueill MporpaMMbl y4eOHOTo Kypca «Anredpa M Havaa
MaTeMaTHYECKOro aHalIu3a:

Yucaa ¥ BLIYUCICHUS

CBOOOJIHO ONEPUPOBATH TMOHATUAMH: HATypaJbHOE U IEJ0€ YHUCJIO, MHOXKECTBa
HATypaJbHBIX U LIEJIBIX YHUCEJI, UCIO0JIb30BaTh NMpU3HaKu AeauMocTtu nenbix yucen, HOA u HOK
HaTypaJII)HI)IX YUCCJI IJIs1 pemeHI/m 3aja4, HpI/IMeHﬂTI) aJIFOpI/ITM EBKJII/II[a;

CBOOOJHO OINEpPUPOBATh MOHATUEM OCTaTKa MO MOJYIIO, 3alMChIBaTh HATypalbHbBIC YKCIa
B pa3JII/I‘~IHI)IX ITO3UIIMOHHBIX CUCTEMAX CUHCIICHUA,

CBOOOJIHO OIEPUPOBATh MOHATHSIMH: KOMIUICKCHOE YHCIO0 U MHOKECTBO KOMIUICKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoil U TPUTOHOMETPHUYECKOH (opme,
BBITIOJIHSITh apU(PMETHUECKHE OTICPALIMK ¢ HUMH B U300pa)kaTh Ha KOOPAUHATHOM TIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBO6OI{HO OIICPpHUPOBATH IIOHATHUAMMU. HppalMOHAJIbHEIC, ITIOKa3aTCJIbHBIC u
norapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIBHBIX MIEPEXO0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJHO OMEpUPOBATH TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITH
H€06XOI[I/IMBI€ q)OpMYIII)I JJI1 pCIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX HCPABCHCTB,

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYMHOCTh YpaBHEHUUN M HEPABEHCTB,
PAaBHOCHUJIBHBIC CUCTCMBI U CUCTEMBI-CIICACTBHA, HAXOAUTh PCHICHUA CUCTCMbI U COBOKyHHOCTCI\/JI
palfoHaTIbHBIX, HpPPAIMOHATBHBIX, TIOKA3aTeNbHBIX M JIOTApU(MUYECKUX ypaBHEHUH U
HEpPABEHCTB;

pemats palMoOHalbHBIE, HppalloHANbHBIE, [OKa3aTeldbHble, JorapugMuueckue u
TPUTOHOMCTPHUYCCKUEC YPABHCHUSA U HEPABCHCTBA, COACPIKAIMNEC MOAYJIU U MMapaMETPHhI;

MPUMEHSTh Tpadudeckrue METObI AJIsl pelIeHHs] ypaBHEHUH U HEPAaBEHCTB, a TaKXkKe 3a1ad
C ITapaMeTpamu;

MOJICTTMPOBATh pEallbHble CHUTYyalldd Ha S3bIKE alreOpbl, COCTaBISITH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHUIO 3aJayd, HCCIEIOBATH IMOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTePIPETUPOBATH MMOTYUYCHHBIN pe3ylbTar.

DyHKIUH U IPaPUKH:

CTpOUTHh TpapuKU KOMIO3UIUHU (YHKIMH C MOMOIIBIO0 3JIEMEHTAPHOIO HCCIETOBAHUS U
CBOWCTB KOMITO3UIINH JBYX (DYHKITHIA;

CTPOUTH F€OMeTpUYecKre 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPJUHATHOMN TUIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATHAMMU: TPpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKIUHU AJI1 MOJICTMPOBAHUS U UCCIIEIOBAaHUS pealbHBIX MPOLIECCOB.

Hayana maTemMaTHyecKkoro aHajamsa:

WCIIONIb30BaTh TMPOM3BOJHYIO IJIsl HCCIeAOBaHUA (QYHKIMM HAa MOHOTOHHOCTH U
OKCTPEMYMBI;

HAXOJUTh HaUOOJbIIIEe U HAMMEHbIIIee 3HAYCHHS (PYHKIIMK HEMPEPHIBHON Ha OTPE3KE;



UCIIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXKIACHUS HAWIYYIIErO PELICHHsS B MPUKIAIHBIX, B
TOM YHCIIE COLMAIBHO-DKOHOMHUYECKHX, 3a7adax, Ui ONPEAEICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OPMYIIOi Uil rpaduKoMm;

CBOOOIHO ONEPUPOBATH MOHATHUSAMHE: TIEPBOOOPA3HAs, ONPENEIEHHBIH HHTETPal, HAXOIUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jlelbuuna;

HaXOJUTh IJIOUIA]IU TIOCKUX GUTYp U 00BEMBI TEJT ¢ TOMOIIBIO HHTETPaa;

UMETh TPE/ICTABICHUE O MAaTEMaTUYeCKOM MOJCIMPOBAHUHM HA IPUMEPE COCTABICHHUS
muddepeHINaTbHBIX YPaBHEHHUIH,

peniath NpUKIagHbIe 33/1a4d, B TOM YHCJIE COIHAIbHO-SKOHOMHYECKOTO M (PH3HUYECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHYECKOTO aHaJIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI KoJsun4yecTBo 4acoB | JIeKTPOHHbIE

n/n Bcero| Kontp. |IIpakruy. (m¢posnie)

padoTsl || paGoTni oOpa3oBaTe/ibHbIE
pecypchl
1 MHO0keCTBO AeHCTBUTEIHEIX Yrcell. MHorowieHsl. PanmoHainHEIE 24 1
ypaBHEHHS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX YPaBHCHHN

‘2 HCDYHKI_II/II/I u rpaduku. CteneHHast yHKIUS C IEJIBIM ITOKa3aTeleM H 12 H 1 H H ‘
‘3 HApI/I(bMeTI/IquKHﬁ KOpeHb n-oi cTenenu. MppanuoHansHble ypaBHEHUS H 15 H 1 H H ‘
‘4 HHOKae,aTeJILHaﬂ ¢ynknus. [TokazarenbHble ypaBHEHHS H 10 H 1 H H ‘
‘5 Hﬂorapn(bMquCKas{ ¢ynkuus. Jlorapudpmudeckne ypaBHEHUS H 18 H 1 H H ‘
‘6 HTpI/IFOHOMeTpI/IquKI/Ie BBIPAXXEHUSI U YpaBHEHUS H 22 H 1 H H ‘
‘7 ”HOCJ‘IG,[[OBEITCJ‘ILHOCTI/I Y TIPOTPECCUH H 10 H 1 H H ‘
‘8 HHerepLIBHLIe ¢bynkuuu. [IpousBoaHas H 20 H 1 H H ‘
‘9 HHOBTOpeHI/Ie, 000011IeHHEe, CHUCTEMATH3AIIA 3HAHUI H 5 H 2 H H ‘
(OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME |36 10 | o | |




11 KJIACC

Ne HanmeHnoBaHMe pa3ielioB U TEM MPOTPaMMBbI | KonmgectBo yacoB ‘ DJNEeKTPOHHBIC
n/m Bcero|Kontp.|| Ilpakruu. (upossie)
paBoTHI paBOTHI oOpa3oBaTenbHbIC
pecypcsl
ll HI/ICCJIGI[OBaHI/Ie (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHOM “ 22 “ 1 H H
‘2 HHepBoo6pa3Ha;[ Y MHTETpal H 12 H 1 H H
3 ['paduku TpuroHOMETpUUYECKUX PYHKIMHA. TpUroHOMeTpruYecKue 14 1
HEpaBEHCTBA
‘4 HpraHI/IOHaJIBHLIG, MOKa3aTeIbHbIe U JIOTapu(PMUUYECKIEe HEPaBEHCTBA H 24 H 1 H H
‘5 HKOMHJIeKCHme qucia H 10 H 1 H H
‘6 HHaTypam,HHe U I(eJIbIE YUCiIa H 10 H 1 H H
7 Cucrembl paMOHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTEIbHbBIX U 12 1
norapu(MUUECKUX YpaBHEHUN
‘8 HBaJ:[aqH C TIapaMeTpaMu H 16 H H H
‘9 HHOBTopeHHe, 000011IeHHe, CHCTEMATH3aIl1s 3HAHUH H 16 H H H
(OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 | 10 | 0 [




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmmuyecTBo yacos [Hara DNEeKTPOHHBIE
n/n Bcero| Kontp.| Ipakruu. | H3YyICHHA nHppossie
padoTbi| paGoTeI o0Opa3oBaTeNbHbIC
pecypcbl
1 MHOK€eCTBO, ONepaliy HaJl MHOKECTBAMU M UX CBOMCTBA 1 02.09.25
2 Huarpammsl Ditiepa-Benna 1 03.09.25
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O anapara Jjsl peLeHus 1 04.09.25
3aja4 o
4 Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUIHBIE IPOOH, 1 05.09.25
MPOLIEHTHI, OECKOHEYHbIE TIEPUOANYECKHE APOoOU o
5 Panmonanshbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, 1 09.09.25
MPOIIEHTHI, 0ECKOHEYHBIC MIEPHOTUIECKUE APOOH o
6 [Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1 10.09.25
7 [Ipumenenue npoOeli M MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1 11.09.25
8 JelictBuTenbHbIC Ynca. PalimoHanbHbIe U HppalMOHAIBHBIC YUCTIA 1 12.09.25
9 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMHA YHCIaAMU 1 16.09.25
10 |Monynp AeHCTBUTEIBHOIO YUCIIA U €T0 CBOHCTBA 1 17.09.25
11 |[IpubnmxEHHBIC BBIYUCICHHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U 1 18.09.25
OIICHKA PE3yJIbTaTa BHIYUCICHUI R
12  ||OcHOBHBIE METO/IBI PEIICHHUS IENBIX U APOOHO-PAIMOHATIHHBIX 1 19.09.25
ypaBHCHHUIT U HEPABEHCTB o
13 ||OcHOBHBIEC METOBI PELICHUS IENBIX U APOOHO-pAIMOHATBEHBIX 1 23.09.25
YpaBHEHUI U HEPABEHCTB o
14 ||OcHOBHBIC METOBI PEIICHUS IENBIX U APOOHO-PAIlMOHATBEHBIX 1 24.09.25
YpaBHEHUI U HEPABEHCTB o
15 |[MHorousneHsl OT OJHOM NIEpeMeHHOU. [leneHre MHOrouIeHa Ha 1 25.09.25




Ne Tema ypoka ‘ KosmmuecTBo yacos [Hara DNEeKTPOHHBIE
n/n Bcero||Kontp.| Hpakxrnu, | H3YICHIA nudpoBrIe
padoTbi| paGoTeI o0Opa3oBaTeNbHbIC
pecypcehl
‘ ‘MHOFO‘IJ‘IGH ¢ octatkoMm. Teopema besy H H
16 |MHorousneHsl ¢ neasiMu ko3 dunrenramu. Teopema Buera 1 26.09.25
17 |Pemenue cuctem TUHEHHBIX YpaBHEHUIA 1 30.09.25
18 ||Pemenue cuctem TUHEHHBIX YpaBHEHUIA 1 01.10.25
19 |[Marpuua cuctembl IMHEHHBIX ypaBHEHUH. ONpenennTelb MaTPHUIIbI 1
2%2, ero reoMeTpUYECKUd CMBICI U CBOMCTBA; BEIYMCIICHUE €TI0 02.10.25
3HAYCHUS
20 ||OmpenenuTens MaTPUILIBI 2X2, €r0 TEOMETPUUECKUN CMBICT U CBOMCTBA; || 1 03.10.25
BBIYHCIICHUE €T0 3HAYCHUSI o
21 |IIpumeHeHUE ONPEAeTUTENS TSl PEIICHHSI CUCTEMbI JIMHEHHBIX 1 07.10.25
ypaBHEHUIt o
22 |[PemieHue MpUKIAJAHBIX 33/1a4 C TOMOIIBIO CUCTEMBbI JIMHEHHBIX 1 08.10.25
YpaBHEHUI .10.
23 |Pemenue mpuUKJIAAHbIX 33124 C TOMOILBIO CUCTEMBI TMHEHHBIX 1 09.10.25
YpaBHEHUI .10.
24 |KonTponbHas paboTa: "PanroHansHbIe YPaBHEHUS M HEPABEHCTBA. 1 1 10.10.25
CucreMbl JINHEHHBIX ypaBHEHUIT" o
25 ||[@ynknus, cnocoOsl 3aganus GyHKIMU. B3aumMHo oOpaTHbIE PYHKITUH. 1 14.10.25
Kommozummst dyHKIwii o
26 |['paduk pyHKIMH. DIeMeHTapHbIE TPpeoOpazoBaHus rpauKoB 1 15.10.25
GyHKIMI o
27 ||OGnacTh ompeneieHusl © MHOXKeCTBO 3HaueHu GyHkmn. Hymn 1 16.10.25
¢bynkuuu. [IpoMexyTKH 3HAK TIOCTOSTHCTBA o
28 |Uérnble u HeuéTHble QyHKIMH. [lepuoandeckue QyHKIUH. 1 17.10.25
[TpoMEXYTKM MOHOTOHHOCTH (pYHKLIUH o




Ne Tema ypoka KosmmuecTBo yacos [Hara DNEeKTPOHHBIE
n/n Bcero| Kontp.| Ipakruu. | "3YyICHWA nHppossie
padoTh| PpaGoThI o0Opa3oBaTeNbHbIC
pecypcehl
29 |[MakcumyMbl 1 MUHUMYMBI pyHKITMK. Hanbospiee n HauMeHbIIIee 1 21.10.25
3HaueHre (PyHKIMU HA TIPOMEKYTKE o
30 |JIuneitHas, KBaApaTUIHAS U APOOHO-JIIMHEHHAS (PYHKITHH 1 22.10.25
31 | DmeMeHTapHOE WCCIEA0BAHNE U TIOCTPOCHUE TPAPUKOB ITUX (PYHKIIHHA 1 23.10.25
32 | DnemeHTapHOE MCCIEIOBAaHHUE U MIOCTPOCHUE IPahUKOB ITUX (HYHKIIHIA 1 24.10.25
33 ||Crenens ¢ nenasM nokaszareineM. buanom Herotona 1 04.11.25
34 ||Crenens ¢ neasM nokaszareineM. buanom HerotoHna 1 05.11.25
35 |CrenenHas ¢yHKLHMS C HATYpaJbHBIM M LIEJIbIM NOKa3aTeseM. Eé 1 06.11.25
CBOMCTBa U rpaduK o
36 |[KontpompHas pabora: "Crenennas Gpynkuus. E€ cBoiicTBa u rpadux” 1 1 07.11.25
37 ||ApudmeTrrueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA 1 11.11.25
38 ||ApudmeTrueckuii KOpeHb HATYPAIBHOMN CTEIICHH U €T0 CBOMCTBA 1 12.11.25
39 |[IpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPIKAILNX CTEIIEHN U 1 13.11.25
KOPHH o
40 |[IpeoOpa3oBaHuUs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTEIIEHN U 1 14.11.25
KOPHH o
41 |IIpeoOpa3oBaHMs YMCIOBBIX BHIPAKEHUH, COAECPKAIINX CTEIIEHU U 1 18.11.25
KOpHH o
42 |UppaunoHanbHble ypaBHEeHUs. OCHOBHBIE METOBI PEIICHUS 1 19.11.25
UPPAIMOHATBHBIX YPaBHEHUI o
43 |HUppannoHansHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS 1 20.11.25
UPPAIMOHAIIBHBIX YPaBHECHUI o
44 |HUppauronanbHbie ypaBHeHHs. OCHOBHBIC METOBI PEIICHUS 1 21.11.25
UPPAIMOHAIIBHBIX YPaBHECHUI o




Ne Tema ypoka KosmmuecTBo yacos [Hara DNEeKTPOHHBIE
n/n Bcero| Kontp.| Ipakruu. | "3YyICHWA nHppossie
padoTh| PpaGoThI o0Opa3oBaTeNbHbIC
pecypcehl
45 |PaBHOCHJIbHBIE TIEPEXOBI B PEIICHUH UPPAIMOHAIBHBIX YPAaBHCHHI 1 24.11.25
46 |PaBHOCHIJIbHBIE TIEPEXOBI B PEIICHUH UPPAIMOHAIBHBIX YPABHCHHI 1 25.11.25.
47 ||PaBHOCHJIbHBIE TIEPEXO/BI B PEIICHUH UPPAIMOHAIBHBIX YPABHEHHI 1 26.11.25.
48 ||PaBHOCHJIBHBIC TIEPEXO/IBI B PCIICHUU UPPAITMIOHATBHBIX YPABHCHHIMA 1 27.11.25
49 | CpoiicTBa u rpauk KOpHS N-0il cTeNeHn Kak GyHKIMHA 00paTHOU 1 01.12.25
CTEIIEHH C HaTypaJlbHbIM [TOKa3aTeIeM o
50 ||CpoiicTBa u rpaduk KOpHS n-0if cTeneHu Kak pyHKuuu oopaTHON 1 02.12.25
CTETNEHH C HATYPAIIbHBIM TT0KA3aTeIeM o
51 |[KonTtponwsHas pabota: "CBoiicTBa U rpadK KOPHsI nN-0il CTETICHHU. 1 1 03.12.25
HppannoHaibHble ypaBHeHHS" D
52 ||[CreneHb ¢ paliOHAILHBIM TTIOKa3aTeNeM U €€ CBOWCTBA 1 04.12.25
53 ||CreneHb ¢ panMoHaJILHBIM MIOKa3aTeIeM U e€ CBOMCTBA 1 08.12.25
54 |CreneHb ¢ paliMOHaJILHBIM TIOKa3aTeleM U €€ CBOMCTBA 1 09.12.25
55 |[[loka3arenbHas (pyHKIMA, €€ CBOMCTBA U rpaduk 1 10.12.25
56 |[Mcnonb3oBanue rpaduka GyHKIUHU s peIIeHUs] ypaBHEHHH 1 11.12.25
57 |[Acnonp3oBanue rpaduka GyHKIMY A7 PEIICHHS YpaBHEHUM 1 15.12.25
58 |Iloka3arenbHble ypaBHeHHsI. OCHOBHBIC METO/IBI PEIICHHSI 1 16.12.25
MOKa3aTeNbHBIX YPaBHEHHI o
59 |Iloka3arenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS 1 17.12.25
ITOKA3aTEIbHBIX YPABHEHUI o
60 |Iloka3zarenbHble ypaBHeHHS. OCHOBHBIC METO/IBI PELLICHUS 1 18.12.25
MOKa3aTeNIbHBIX YPABHEHUI o
61 |[KonTponwsHas pabora: "IlokazarenbHas ¢pyHkius. [lokazaTenpHbIe 1 1 22.12.25




Ne Tema ypoka ‘ KosmmuecTBo yacos [Hara DNEeKTPOHHBIE
n/n Bcero||Kontp.| Hpakxrnu, | H3YICHIA nudpoBrIe
padoTbi| paGoTeI o0Opa3oBaTeNbHbIC
pecypcbl
‘ ‘ypaBHeHI/Iﬂ" H H
62 |[JIorapudm uncna. CpoiicTBa jorapudma 1 23.12.25
63 |Jlorapudm uucna. CoiicTBa sorapudpma 1 24.12.25
64 |Jlorapudm uucna. CoiicTBa orapudpma 1 25.12.25
65 |lecsaTmuHbIe M HATYpaJIbHBIE JIOTAPU(MEI 1 29.12.25
66 |[lecsiTnuHbIC M HATYpaJIbHBIE JIOTAPU(MEI 1 30.12.25
67 |IIpeoOpa3oBaHue BEIPAKECHUH, COIEPIKAIINX JIOTApUPMBI 1
68 |IIpeoGpa3oBaHue BBIpAXKEHUH, COAEPIKAIINX JIOTapU(MBI 1
‘69 ‘Hpeo6pa30BaHI/Ie BBIpa)KEHUI, CoJIepKaIUX JOrapr(pMbl H 1 H
70 |Jlorapudmuyeckas ¢pyHKIH, €€ CBOWCTBA U rpaduK 1
71 |Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U rpaduk 1
72 |Wcnonb3oBanue rpaduka GyHKIUHU IS peIIeHUs] ypaBHEHHH 1
73 |Mcnonb3oBanue rpaduka GyHKIUHU s peIIeHUs] ypaBHEHHH 1
74 |Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/bI PELICHUS 1
norapupMUUECKUX YpaBHEHUN
75 |Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/bI PELICHUS 1
norapupMUUECKUX YpaBHEHUN
76 |Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PEIICHHS 1
norapu(MUIECKUX ypaBHEHUM
77 |[PaBHOCWJIbHBIE IEPEXO/IbI B PELLICHUHU JIOTapU(PMUUECKHX YPABHEHUI 1
78 |[PaBHOCWJIBHBIE IEPEXO/IbI B PELLICHUHN JIOTapU(PMUUECKHX YPABHEHUI 1




Ne Tema ypoka KosmmuecTBo yacos ‘ [Hara DNEeKTPOHHBIE
n/n Bcero| Kontp.| Ipakruu. | "3YyICHWA nHppossie
padoTbi| paGoTeI o0Opa3oBaTeNbHbIC
pecypcel

79 |[KonTpoawsHas pabora: "Jlorapudmudeckas QpyHKIusI. 1 1

Jlorapugmuueckue ypaBHeHHs"
80 ||CunHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YHCIOBOTO apryMeHTa 1
81 ||Cunyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YHCIOBOTO apryMeHTa 1
‘82 HApKCI/IHyC, ApPKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMeHTa H 1 H H H H |
‘83 HApKCI/IHyC, ApKKOCHHYC M apKTaHTCHC YHCIIOBOTO apryMEHTa H 1 H H H H |
84 | TpuroHoMeTpuuecKas OKPYKHOCTb, OIIPEICIICHHIE 1

TPUTOHOMETPHUYECKUX (DYHKIUIT YMCIOBOTO apryMEHTa
85 |Tpuronomerpudeckas OKpy>KHOCTb, OTIpEIeTICHHIE 1

TPUTOHOMETPUUYECKUX (DYHKLUI YUCIOBOTO apryMeHTa
‘86 HOCHOBHHe TPUTOHOMETpUUYECKHE (HOPMYJIBI H 1 H H H H |
‘87 HOCHOBHHe TPUTOHOMETpHUUYECKHE (HOPMYJIBI H 1 H H H H |
‘88 HOCHOBHLIG TPUTOHOMETpHUYECKHE (HOPMYITBI H 1 H H H H |
‘89 HOCHOBHLIG TPUTOHOMETPHUYECKHE (HOPMYJTBI H 1 H H H H |
‘90 HHpeo6pa3013aHHe TPUTOHOMETPUYECKHIX BBIPAKEHHIH H 1 H H H H |
‘91 HHpeo6pa303aHI/Ie TPUTOHOMETPUUYECKHX BBIPAsKEHHI H 1 H H H H |
‘92 HHpeo6pa303aHI/Ie TPUTOHOMETPUUYECKHX BBIPAsKEHHI H 1 H H H H |
‘93 HHpeo6pa3013aHI/Ie TPUTOHOMETPUUYECKHX BBIPAsKEHHIM H 1 H H H H |
‘94 HPCI_HCHI/IC TPUTOHOMETPUUECKUX ypaBHEHUN H 1 H H H H |
‘95 HPemeHHe TPUTOHOMETPUYECKUX YPAaBHEHHUU H 1 H H H H |
‘96 HPeHJeHHe TPUTOHOMETPHUYECKIX ypaBHEHUH H 1 H H H H |
‘97 HPemeHHe TPUTOHOMETPUYECKUX YPaBHCHUM H 1 H H H H |
‘98 HPeHJeHHe TPUTOHOMETPUUYECKHX ypaBHEHUHN H 1 H H H H |




Ne Tema ypoka
n/n

KoaudecTBO 4acoB

Bcero

KonTtp.
padoThI

IIpakTHy.
padoThI

[ara
H3y4YeHUS

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

‘99 HPemeHHe TPUTOHOMETPUUECKHUX ypaBHEHUN

‘100 HPGI_HCHI/IC TPUTOHOMETPUYECKUX YPaBHCHUM

101 ||[KonTposbHas paboTa: "TpUroHOMETpHYECKUE BHIPAKCHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 |ITocaemoBaTeabHOCTH, CLIOCOORI 3aHaHUs IIOCIEI0BATEILHOCTEMN.
MeTo MaTeMaTUYECKON HHTYKITUU

103 |[MoHOTOHHBIE ¥ OTPAaHMYCHHBIE MTOCTIeI0BaTeIbHOCTH. McTopus
aHan3a 0ECKOHEYHO MaJlbIX

‘104 HApI/I(bMeTI/ILIeCKaSI porpeccust

|

|

|

‘105 HFeOMeTqueCKas[ porpeccust

|

|

|

‘106 HBGCKOHG‘-IHO yOBIBatOIIasi TEOMETPUIECKast IPOTPECCHUS

|

|

|

‘107 HCyMMa OECKOHEYHO YOBIBAIOIIECH T€OMETPHUIECKOMN MPOrpeccun

|

|

|

108 ||/Tuneiinblii 1 3KCTIOHEHIMANIBHBINA pocT. Yucino e. dopMyia cIoxKHBIX
MIPOLICHTOB

109 ||JTuneiiHbIi 1 SKCTIOHEHIMABHBINA pocT. Yucno e. dopmyrna CI0KHBIX
MIPOLICHTOB

110 ||Mcnonp30BaHKe MPOTPECCUU TS pEIIEHHs peabHbIX 3a1a4
MIPUKJIAHOTO XapaKTepa

‘111 HKOHTpOHLHaﬂ pabora: "[locnenoBaTeabHOCTH U Iporpeccuu’”

‘112 HHerepLIBHLIC (GYHKIIMK ¥ UX CBOMCTBA

‘113 HTO‘{Ka pa3pbiBa. ACUMITOTHI rpahuKoOB GYHKIUH

|

|

|

|

‘114 HCBOIZCTBa (GyHKIMI HETIPEPHIBHBIX HAa OTPE3Ke

|

|

|

|

‘115 HCBOﬁCTBa (yHKIHMI HEMPEPHIBHBIX HA OTPE3KE

|

H

|

|

‘116 HMGTOI[ WHTEPBAJIOB JIJIsl PEIICHHSI HEPABCHCTB

I




Ne Tema ypoka
n/n

‘ KoaudecTBO 4acoB

Bcero

KonTtp.
padoThI

IIpakTHy.
padoThI

[ara
H3y4YeHUS

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl

‘117 HMCTO,Z[ WHTEPBAJIOB JIJIsl PEIICHHS HEPABCHCTB

‘118 HMCTO,Z[ WHTEPBAJIOB JIJIsl PEIICHHS HEPABEHCTB

‘119 HHpI/IMeHeHI/Ie CBOMCTB HENPEPHIBHBIX (PYHKIMM ISl pellIeHus 3a1a4

‘120 HHpI/IMeHeHI/Ie CBOMCTB HENPEPHIBHBIX (PYHKIMM ISl pellIeHus 3a1a4

‘121 HHepBaﬂ Y BTOpas MPOU3BOIHBIEC (YHKIIUU

|

|

‘122 HOHpe)leﬂeHHe, FE€OMETPUUECKUN CMBICIT IPOU3BOIHON

|

|

‘123 HOnpeL[eneHI/Ie, (bu3nyecKuil CMBICT MPOU3BOAHOMN

|

|

‘124 HYpaBHeHI/Ie KacaTeJbHOU K TpaduKy QyHKIIHH

‘125 HYpaBHeHI/Ie KacaTeJabHOM K rpaduky GyHKIUN

|

|

‘126 HHpomBOJ:[HHe DIIEMEHTAPHBIX (QYHKITHNA

|

|

‘127 HHpomBoz[HHe AJIEMEHTApHbBIX (PYHKINN

|

|

128 |[[Ipon3BogHAs CYMMBI, IPOU3BENEHHS, YACTHOTO M KOMITO3HIINU
byHKIUH

R~ -

129 |IIpou3BogHAsE CYMMBI, IPOU3BENEHHS, YACTHOTO M KOMITO3HIINU
byHKIUH

130 |IIpousBoaHas CyMMBI, IPOU3BEIEHHS, YACTHOTO M KOMIIO3UIIUU
byHKIHIT

‘131 HKOHTponLHasI pabora: "IIpousBogHas"

‘132 ”HOBTOpCHI/IC, 00001eHNe, cucTemMaTu3amus 3Hanuit: "YpaBHeHus"

‘133 HHOBTOpCHI/IC, 00001eHune, cuctemaru3anus 3Hanuit: "OyHkin"

‘134 HI/ITOFOBaH KOHTpOJIbHAs paboTa

|

‘135 HI/ITOFOBaﬂ KOHTpOJIbHAs paboTa

|

‘136 HHOBTOpeHHe, 0000111eHHE, CUCTEMATH3AIAS 3HAHUHI

‘OBIHEE KOJIMYECTBO YACOB I10 [TIPOTPAMME




11 KJIACC

Ne Tema ypoka Kosm4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero|| Kontp. || IIpakr. H3yHeHust unppoBbie
paﬁOTLI paﬁon 06pa3OBaTe.]'l]>H]>Ie
peCcypcChl
1 |[lIpumeHeHHEe MPOU3BOIHOM K HCCIEIOBAHUIO (DYHKIMII HA MOHOTOHHOCTD U 1 02.09.25
SKCTPEMYMBI _
2 |[IpuMeHeHHE TPOM3BOIHON K UCCICIOBAHHUIO (DYHKIIHMI HA MOHOTOHHOCTD M 1 03.09.25
SKCTPEMYMBI _
3 |[IpumeHeHMEe POU3BOIHOMN K MCCIIEOBAHUIO PYHKIIMIA HA MOHOTOHHOCTD H 1 04.09.25
HKCTPEMYMBI _
4 |[[IpumeHeHne MPOU3BOAHOM K MCCIICIOBAHUIO (YHKIIUHA HA MOHOTOHHOCTD U 1 05.09.25
SKCTPEMYMBI _
5 |[IpuMeHeHHE MTPOU3BOIHOM K UCCIICAOBAHUIO PYHKIIUIT HA MOHOTOHHOCTD U 1 09.09.25
SKCTPEMYMBI _
6 |[IpuMeHeHHE TPOU3BOIHON K UCCIIEIOBAHHUIO (DYHKIIHMIT HA MOHOTOHHOCTD H 1 10.09.25
IKCTPEMYMBI _
7 ||HaxoxaeHre HanOOJIBIIEro ¥ HAWMEHBIIIETO 3HAYCHUS HETPEPHIBHON 1 11.09.25
(GyHKIMM HA OTPE3KE o
8 ||[HaxoxmeHue HauOOJBIIEr0 U HANMEHBIIIETO 3HAUCHHS HEITPEPBIBHOM 1 12.09.25
(GyHKIMM HA OTPE3KE T
9 ||[HaxoxmeHue HauOOJIBIIEr0 U HANMEHBIIETO 3HAUCHHSI HENIPEPHIBHON 1 16.09.25
(GYHKIMU Ha OTPE3KE T
10 ||HaxosxaeHre HanOOJBIIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUS HETPEPHIBHON 1 17.09.25
GyHKIMM HA OTpE3Ke T
11 ||HaxoxnaeHue HanOOJBIIET0 U HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM 1 18.09.25
(GyHKIIMM HA OTpE3KE o
12 ||HaxoxxaeHre HauOOJBIEro ¥ HAMMEHBIIIETO 3HAYCHHUST HETPEPHIBHOM 1 19.09.25
(GYHKIIMHA HAa OTPE3Ke o
13 |[IpuMeHEeHME TIPOM3BOIHOM ISl HAXO0XKICHHS HAWTYUIIEero PEIICHUS B 1 23.09.25

MPUKJIAAHBIX 3aaadax




Ne Tema ypoka KoanyecTBo yacon ‘ Hara JJ1eKTPOHHbIE
n/n Beero|| Kontp. || Mpakr. || H3YueHus nudposbie
paboThl | padoThI Oﬁpa;:lz;;i‘::’“ble

14 |[TpumeHeHHE TIPOU3BOTHOM JIJIsl HAXOXKICHHSI HAWTYUIIETO PEIICHUS B 1 24.09.25

IPUKIIAIHBIX 3a7a4ax
15 |[IpumeHEeHME TIPOU3BOTHON JUTSI OTIPEACTICHUS CKOPOCTH M YCKOPECHUS 1 25 .09.25

npoiiecca, 3alaHHOro (GOPMYIIOi Uil rpaduKkoM
16 |[[IpMeHEeHHE TPOU3BOIHOM ISl OTIPEICIICHHSI CKOPOCTH U YCKOPEHHSI 1 6.09.25

npolecca, 3aIaHHOr0 GOpMYIIOi UITH rpaduKoOM
‘17 HKOMHOBI/IHI/I}I byHKINH H 1 H H H 30.09.25 H ‘
‘18 HKOMHOBI/IHI/I}I byHKIHI H 1 H H H 01.10.25 H ‘
‘19 HKOMHOSI/IIII/I?[ byHKIHIT H 1 H H H 02.10.25 H ‘
‘20 HFeOMeTqueCKHe 00pa3bl ypaBHEHUH Ha KOOPAWHATHOH IJIOCKOCTH H 1 H H H 03.10.25 H ‘
‘21 HFGOMeTpI/IquKHe 00pa3bl ypaBHEHUH Ha KOOPIMHATHOM MJI0CKOCTH H 1 H H H 07.10.25 H ‘
‘22 HKOHTpOJ‘IBHaﬂ pabora: "UccrnenoBanue GyHKIHI ¢ TOMOIIBIO TIPOU3BOTHOM" 1 H 1 H H 08.10.25 H ‘
‘23 HHepBoo6pa3Haﬂ, OCHOBHOE CBOMCTBO MEPBOOOPa3HBIX H 1 H H H 09.10.25 H ‘
24 |[TepBooOpazHble 31eMeHTapHbIX QyHKumi. [IpaBuia Hax X IeHUS 1 10.10.25

epBOOOPA3HBIX
25 |[TepBooOpa3Hbie 31eMeHTapHbIX GyHKIMi. [IpaBuiia HaX 0K ICHUS 1 14.10.25

epBOOOPA3HBIX
‘26 HI/IHTeraJ'I. ['eomeTpruecKuii CMBICT HHTETpaJa H 1 H H H 15.10.25 H ‘
‘27 HBancneHHe onpeaenéHHOro uHTerpaia no popmyne Hetorona-Jleitbnuia H 1 H H H 16.10.25 H ‘
‘28 HBancneHHe onpeaenéHHOro uHTerpaia no popmyne Hetorona-Jleitbnuia H 1 H H H 17.10.25 H ‘
‘29 HHpI/IMeHeHI/Ie WHTETpaja Uil HaX0XKJICHHS TUTOIIAAeH TUIOCKUX QUTYp H 1 H H H 21.10.25 H ‘
‘30 HHpI/IMeHeHI/Ie MHTErpaia i HaXOKACHUS 00bEMOB reOMETPUUECKUX TeJ H 1 H H H 22.10.25 H ‘
‘31 HHpI/IMepH pewenuii qudQepeHnnanbHbIX ypaBHEHUH H 1 H H H 23.10.25 H ‘
32 |[Tpumepsl penienuit TupPepeHIIUaTBHBIX YPaBHEHU N 1 24.10.25




Ne Tema ypoka KoanyecTBo yacon ‘ Hara JJ1eKTPOHHbIE
n/n Beero|| Kontp. || Mpakr. || H3YueHus nudposbie
paboThl | padoThI oﬁpai)(:z;;i.::)nble

33 |[Maremarrueckoe MOJICIIMPOBAaHHE PEaTbHBIX IPOLIECCOB C IIOMOIIBIO 1 04.11.25
nuddepeHInaIbHbIX ypaBHEHUN T

‘34 HKOHTpOJ‘IBHaﬂ pabora: "IlepBooOpa3Has u uarerpan” H 1 H 1 H H 05.11.25 H ‘

‘35 HTpI/IFOHOMeTpI/IquKHe (byHKIMH, UX CBOMCTBA U rpaduKu H 1 H H H 06.11.25 H ‘

‘36 HTpI/IFOHOMeTpI/IquKHe (byHKIMH, UX CBOMCTBA U rpaduKu H 1 H H H 07.11.25 H ‘

‘37 HTpI/IFOHOMeTpH‘IeCKI/Ie (byHKLMH, UX CBOMCTBA U rpaduKu H 1 H H H 11.11.25 H ‘

‘38 HTpI/IFOHOMeTpI/IquKHe (byHKIMHU, UX CBOMCTBA U rpaduKu H 1 H H H 12.11.25 H ‘

‘39 HTpI/IFOHOMeTpI/IquKHe (byHKIMHU, UX CBOMCTBA U rpaduKu H 1 H H H 13.11.25 H ‘

40 ||OT60p KOpHE TPUTOHOMETPHYESCKUX YPABHEHHI C TOMOIIBIO 1 14.11.25
TPUTOHOMETPUUECKON OKPYKHOCTH T

41 | OTOOop KOpHEH TPUTOHOMETPUYESCKUX YPABHEHHIA C TOMOIIIO 1 18.11.25
TPUTOHOMETPUUECKON OKPYKHOCTH T

42 | OTOOop KOpHEH TPUTOHOMETPUYECKUX YPABHEHHIA C TOMOIIIO 1 19.11.25
TPUTOHOMETPUUECKON OKPYKHOCTH T

43 |OTO0p KOpHEH TPUTOHOMETPUIECKUX YPABHEHHI C TOMOIIBIO 1 201125
TPUTOHOMETPUUECKON OKPYKHOCTH T

‘44 HPemeHHe TPUTOHOMETPUIECKUX HEPABEHCTB H 1 H H H 21.11.25 H ‘

‘45 HPemeHHe TPUTOHOMETPUUYECKUX HEPABEHCTB H 1 H H H 24.11.25 H ‘

‘46 HPCU_ICHI/IC TPUTOHOMETPUIECKUX HEPABEHCTB H 1 H H H 25.11.25. H ‘

‘47 HPCU_ICHI/IC TPUTOHOMETPUIECKUX HEPABEHCTB H 1 H H H 26.11.25. H ‘

48 |KontposnbHast padota: "I'paduki TPUTOHOMETPUYECKUX (HYHKITHIA. 1 1 27.11.25
Tpuronomerpruueckue HepaBeHCTBA" T

‘49 HOCHOBHHG METO/bI PEIICHUS [I0KA3aTEIbHBIX HEPABEHCTB H 1 H H H 01.12.25 H ‘

50 ||OcHOBHBIE METO/IBI PEIICHHSI TOKA3aTEIbHBIX HEPaBEHCTB 1 02.12.25




Ne Tema ypoka ’ KoanyecTBo yacon ‘ Hara JJ1eKTPOHHbIE
n/n Beero|| Kontp. || Mpakr. || H3YueHus nudposbie
paboThI || paboThI oﬁpai)(:z;;i.::)nble

|51 HOCHOBHBIC METO/Ibl PEIICHUS TTI0KA3aTEIbHBIX HEPABEHCTB “ 1 H H H 03.12.25. H ‘
|52 HOCHOBHBIC METO/Ibl PEIICHUS TTI0KA3aTEIbHBIX HEPABEHCTB “ 1 H H H 04.12.25 H ‘
‘53 HOCHOBHHC METO/IbI PEIICHUS JOTapu(PMHUISCKUX HEPABESHCTB H 1 H H H 08.12.25 H ‘
‘54 HOCHOBHI)IC METO/IbI PEIICHUS JOTapu(PMHUISCKUX HEPABESHCTB H 1 H H H 09.12.25 H ‘
‘55 HOCHOBHHe METO/IbI pEIIeHUs Jorapu(pMUUECKUX HEPABEHCTB H 1 H H H 10.12.25 H ‘
‘56 HOCHOBHHC METO/IbI PEIICHUS JOoTapu(PMUUSCKUX HEPABESHCTB H 1 H H H 11.12.25 H ‘
‘57 HOCHOBHHC METOMBI PEIIECHUSA UPPALIUOHAIBHBIX HEPABEHCTB H 1 H H H 15.12.25 H ‘
‘58 HOCHOBHHe METOBI PEIIEHUS UPPALMOHAIIBHBIX HEPABEHCTB H 1 H H H 16.12.25 H ‘
‘59 HOCHOBHLIC METOMBI PEIICHUS HPPALIHOHAILHBIX HEPABEHCTB H 1 H H H 17.12.25 H ‘
‘60 HOCHOBHHe METOMBI PEIICHUSA HPPALIUMOHAILHBIX HEPABEHCTB H 1 H H H 18.12.25 H ‘
‘61 HFpa(queCKHe METO/BI PEIICHNS UPPALMOHAIBHBIX YPABHEHUI H 1 H H H 22.12.25 H ‘
‘62 HFpa(queCKHe METO/BI PEIICHNS UPPALMOHAIBHBIX YPABHEHUI H 1 H H H 23.12.25 H ‘
‘63 Hl“paqmqecmxle METO/BI PEIICHUS NTOKA3aTEIbHbIX YPABHEHUN H 1 H H H 24.12.25 H ‘
‘64 Hl“paqmqecmxle METOMBI PEIICHNS ITOKa3aTEIbHBIX HEPAaBEHCTB H 1 H H H 25.12.25 H ‘
‘65 HF paduueckre MeTOoIbl pelIeHusl JTIorapu(MUIECKUX YpaBHEHHH H 1 H H H 29.12.25 H ‘
‘66 Hl“pa(bnqecmxle METO/Ibl pEelIeHUs Jorapu(PMUUECKUX HEPABEHCTB H 1 H H H 30.12.25 H ‘
‘67 HFpaq)quCKHe METO/Ibl pEeIIeHUs Jorapu(PMUUECKUX HEPABEHCTB H 1 H H H H ‘
68 |["pacduueckre METOIbI PEIICHHS TOKA3aTSIbHBIX U JOrapu()MUUSCKIX 1

ypaBHEHUU
69 |["pacdmueckre MeTOIBI PEIICHHS TOKA3aTENbHBIX U JOrapH()MUIECKIX 1

ypaBHEHUU
70 |"pacdmaeckre METOIbI PEIICHHS TOKA3aTEIBHBIX U JOTapu()MHUUSCKHX 1

HEPaBEHCTB




Ne
n/n

Tema ypoka

Koau4yecTBO yacoB

Bcero

Kownrp.
padoThl

IIpakr.
padoTsl

Jara
HU3y4eHHust

JJ1eKTPOHHbIE
nudposbie
o0pa3oBaTebHbIE

pecypcbl

71

['padmyeckue METOABI pelIeHHs MOKa3aTeNbHbIX U JIOTapU(pMUIECKIX
HEPaBEHCTB

72

KoHnTtponbnas pabora: "UppanroHanbHble, MOKa3aTeIbHbIC U
JorapupMUUECKre HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHYEcKast (pOpPMBI
3allUCH KOMIUIEKCHOTO YHCIIa

74

KommuiekcHbie uncna. AnreOpanyeckas u TpUroOHOMeTprudeckasi opMbl
3anucyu KOMIUIEKCHOTO YKClia

‘75 HApI/I(bMeTquCKI/Ie orepaiuy ¢ KOMIJIEKCHBIMU YHCIIaMU

|

|

|

|

‘76 HApI/I(bMeTquCKI/Ie orepaluy ¢ KOMIJIEKCHBIMU YHCIIaMU

‘77 HI/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha KOOp,[[I/IHaTHOI>'I IIJIOCKOCTH

|

|

|

|

‘78 HI/I306pa>KeHHe KOMIUIEKCHBIX YUCEJ Ha KOOPIMHATHOM TUIOCKOCTH

|

|

|

|

‘79 HCDopMyna Myagpa. KopHu n-o#i cTeneHu u3 KOMIUIEKCHOTO YHCIIa

|

|

|

|

‘80 HCDopMyna Myagpa. KopHu n-o#i cTeneHu u3 KOMIUIEKCHOTO YHCIIa

|

|

|

|

81

HpI/IMeHCHI/IC KOMIUJICKCHBIX YUCCII IJIS pCHICHUS (I)I/I3I/ILI6CKI/IX n
TCOMETPHUICCKUX 3aaayd

[ | RN | SENY | QSN | TG | QSR | S

‘82 HKOHTpom,Has[ pabora: "KomruiekcHbie uncna”

|

‘83 HHaTypanLHHe U LleJIble YHCIIa

|

‘84 HHaTypaJ'IBHBIe Y LIENIbIE YHCIIa

|

‘85 HHpI/IMeHeHI/IC MPHU3HAKOB JCIMMOCTHU LECIIbIX YUCCIT

‘86 HHpI/IMeHeHI/IC MPU3HAKOB JCIMMOCTHU LECJIBIX YUCCIT

|

|

|

‘87 HHpI/IMeHeHI/Ie MpU3HAKOB AennMocTy nensix yncenr: HOJ[ m HOK

|

|

|

88 |[Ipumenerne npusnakos nemmmocts memsix uncen: HOJ| u HOK

|

|

|

‘89 HHpI/IMeHeHI/Ie MIPU3HAKOB JIETUMOCTH IEJbIX YUCEI: OCTaTKU [0 MOIYIIIO

‘90 HHpI/IMeHeHI/Ie MIPU3HAKOB JACIIUMOCTH IEJIBIX YHCEII: OCTATKH 110 MOJIYITIO

[N | RN | RN | RSN | RSNG| SNy | RS | RSN SN




Ne Tema ypoka KoanyecTBo yacon ‘ Hara JJ1eKTPOHHbIE
n/n Beero|| Kontp. || Mpakr. || H3YueHus nudposbie
pa6oThI | paboTni o0pa3oBaTe/ibHbIE
pecypcnl
MMEHEHHE MPU3HAKOB JACIMMOCTH LEIbIX YhCell: alroput™M EBkiauaa aist
91 |IT e e eIl E 1
pELIEHHUS 3a/1a4 B LIEJIBIX YUCIIaX
92 HKOHTpOJ‘IBHaﬂ pabora: "Teopus nensix yucen" | 1 1 H
93 ||Cucrema 1 COBOKYITHOCTh YpaBHCHUH. PABHOCHIIbHBIC CHCTEMbBI M CHCTEMBbI- 1
CIIeJICTBUS
94 ||Cucrema 1 COBOKYITHOCTD ypaBHCHHUN. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBbI- 1
CJICZICTBUS
95 ||OcHOBHBIC METO/IbI PEIICHUS CHCTEM M COBOKYITHOCTEH PalMOHAIBHBIX 1
YpaBHEHUN
96 ||OcHOBHBIE METO/IBI PEIICHHSI CHCTEM U COBOKYITHOCTEH HPPAIlHOHATBHBIX 1
ypaBHEHU I
97 ||OcHOBHBIC METO/IBI PEIICHUST CHCTEM M COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUNU
98 ||OcHOBHBIC METO/IBI PEIICHUST CHCTEM M COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUU
99 ||OcHOBHBIC METO/IBI PEIICHHUSI CHCTEM H COBOKYITHOCTEH JIOTapu(PMUIESCKUX 1
ypaBHEHU I
100{|OcHOBHBIE METO/IBI PEIICHHUS CUCTEM W COBOKYITHOCTEH JI0rapu(pMHUECKUX 1
YpaBHEHUN
101|[TpumeHeHME CHCTEM K PEIICHHIO MAaTEMATHYECKHX 3a/1a4 U 3a/]1a4 U3 1
pa3IMYHbIX 00JacTel HayKH U peabHOM KU3HH, HHTEPIIPETAIUS
MOJTYYEHHBIX PE3YJIbTATOB
102|[TpumeHEeHHE CHCTEM K PEIICHHIO MAaTEMATHYECKHX 3a/1a4 U 3a/1a4 U3 1
pa3IMYHbIX 00JacTel HAyKH U peaibHOM KU3HH, HHTEPIIPETALIUS
MOJYYEHHBIX PE3YyJIbTATOB
103|[[TpumeHEeHMEe HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUECKUX 3a/1a4 M 3a/1a4 U3 1
pa3IMYHbIX 00JacTel HAyKH U PeallbHOM JKU3HH, HHTEPIIPETAIHS




Ne Tema ypoka
n/n

|

Koau4yecTBO yacoB

Bcero

Kownrp.
padoThl

IIpakr.
padoTsl

Jara
HU3y4eHHust

JJ1eKTPOHHbIE
nudposbie
o0pa3oBaTebHbIE

pecypcbl

‘ HHOJ’Iy“IeHHBIX PE3YIBTATOB

104 |[KonTposbHas padora: "CUcCTeMbl palliOHAIBHBIX, HPPAIIHOHATBHBIX
MOKa3aTeJIbHBIX U JIOTApU(PMUIECKUX YpaBHEHUA"

[

‘105 HPaI_II/IOHaJ'IbHBIe ypaBHEHUS C MapaMeTpaMu

‘106 HPauHOHaanHe HEpaBEHCTBA C MapaMeTpaMu

|

|

|

|

‘107 HPaHI/IOHaJH)HI)Ie CHCTEMBI C TTapaMeTpaMu

|

|

|

|

‘108HpraHHOHaJII>HI>I€ ypaBHEHHS, HEPABEHCTBA C MapaMeTpaMH

‘109 HpraHI/IOHaJII)HLIG CUCTEMBEI C ITapamMeTpaMu

|

|

|

|

‘110 HHOKasaTeJILHHe ypaBHEHUs1, HEPABEHCTBA C MapaMeTpaMu

|

|

|

|

‘111 HHOK&B&TCJ‘ILHHG CHCTEMBI C NapaMeTpaMu

‘112H.HOFapI/I(bMI/ILIeCKI/Ie ypaBHEHHUs, HEPAaBEHCTBA C IapaMeTpamMu

|

|

|

|

‘113 HHorapI/I(bMquCKHe CHCTEMBI C IapaMeTpaMu

|

|

|

|

‘114 HTpHFOHOMeTpI/IquKHe yYpaBHEHHS C TTapaMeTpaMu

|

|

|

|

‘115 HTpHFOHOMeTpI/IquKHe HEPaBEHCTBA C IMapaMeTpaMu

|

|

|

|

‘116 HTpI/IFOHOMeTpI/I‘{eCKI/Ie CHCTEMBI C TapaMeTpaMu

|

|

|

|

C TIOMOIIIBIO YPaBHEHUH ¢ apaMeTpaMu

117 HOCTpOCHI/IC U UCCIIEI0BAaHHE MaTeMaTHUECKUX MOACICH PCAIbHBIX CI/ITyaI_II/Iﬁ

[ | N | | e | | e | e S Y Y Y

C TIOMOIIBIO CHUCTEM YpaBHEHUH C MapameTpamMu

118|[[TocTpoeHMe U HCCIIEIOBAHNE MATEMATHIECKUX MOJIEICH peaabHBIX CUTYaI[Hi

C TIOMOIIIBIO CUCTEM YPaBHEHUH C MapameTpamMu

119|[[TocTpoeHme U KCCIeIOBAHNE MATEMATHIECKUX MOJIEICH peaabHBIX CUTYaI[Hi

‘120 HKOHTpOJIBHaSI pabota: "3amaun ¢ mapamerpamu”

‘121 HHOBTOpeHI/Ie, 000011eHNe, CCTeMaTH3alus 3HaHui: "Y paBHeHUs "

|

|

|

|

‘122 HHOBTOpeHI/Ie, 000011IeHNe, cCcTeMaTH3alus 3HaHui: "Y paBHeHHs "




Ne Tema ypoka KoanyecTBo yacon ‘ Hara JJ1eKTPOHHbIE
n/n Beero|| Kontp. || Mpakr. || H3YueHus nudposbie
paGoTh1 || paGoTbi o0pa3oBaTe/ibHbIE
pecypenl

123|[[ToBTOpenue, 0600IIeHIE, CHCTeMaTH3aMKs 3HaHuit: "Y paBHeHHs. CHCTEMBI 1

ypaBHEHUI"
|124 HHOBTOpeHI/Ie, o0o6mienue, cucreMaru3anus 3HaHui: "HepaBencTra" “ 1 H H H H ‘
‘125 HHOBTOpeHI/Ie, 00o01Ienue, cucreMaru3anus 3HaHui: "HepaBencrsa" H 1 H H H H ‘
‘126 HHOBTOpeHI/Ie, 00o01Ienue, cucreMaru3anus 3Hanui: "HepaBencrsa" H 1 H H H H ‘
127|[ToBTopenue, o6o0IIeHHE, cUcTeMaTH3alus 3Hanui: "[IponsBoaHas u e 1

npuMeHeHue"
128|[ToBTOopenue, 0600I1IeHNE, cUcTeMaTH3alks 3HaHui: "[Ipon3BoaHas u eé 1

npuMeHeHue"
129|[ToBTOpenue, 0600IIeHNE, cUcTeMaTH3alus 3Hauui: "[Ipon3BoHas u e 1

npuMeHeHune"
130||[ToBTOpenue, 0600IIEHHE, CUCTeMaTH3alMs 3HaHui: "MiHTerpan u ero 1

npuMeHeHune"
‘131 HHOBTOpeHI/Ie, 00o01IeHue, cucreMaTu3anus 3Hanuit: "OyHKun" H 1 H H H H ‘
‘132 HHOBTOpeHI/Ie, o0o01IeHue, cucreMaTu3anus 3Hanuit: "OyHKn" H 1 H H H H ‘
‘133 HHOBTOpeHI/Ie, 000011IeHIEe, cCcTeMaTH3alus 3HaHui: "D yHKkun" H 1 H H H H ‘
‘134 HI/ITOFOBaSI KOHTpOJIbHAs paboTa H 1 H 1 H H H ‘
‘135 HI/ITOFOBaSI KOHTpOJIbHast paboTa H 1 H 1 H H H ‘
‘136 HHOBTOpeHI/Ie, 0000111eHHE, CHCTEMATH3ALIMS 3HAHUI H 1 H H H H ‘
(OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME |136] 10 | o | |




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOr0 .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJbTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh  MOHATHUSMHU:  PALMOHAIBHOE W JCHCTBUTENBHOE  YHCIIO,
) OOBIKHOBEHHAS M JICCSITHUYHASI IPOOb, MPOIICHTHI
19 BrimonsaTe apupmMeTrnyeckre onepanuu ¢ pauoHaIbHBIME U JICHCTBUTEIbHBIMU
YK CIaMU
13 Bemonaate npuOImKEHHBIE BBIYHCICHHS, MCTIOIb3Ysl TIPaBUIIA OKPYIJICHHS,
JieJIaTh PUKKUJIKY U OLIEHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh HNOHATHAMU: CTENEHb C LEJBIM IOKa3aTeaeM, cTaHaapTHas ¢opma
14 3aMycu JACUCTBUTEIHHOTO YHCIa, KOPEHb HATYpalbHOW CTETEHH; MCIOJIb30BATh
' noaxoaduryro  ¢GopMy  3amuCH  JCWCTBUTENBHBIX  YHMCEd JUId  pEeLIeHus
NPAaKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIJIA;
1.5 UCTIOJIB30BaTh 3allCh IPOW3BOJIBHOTO YIja uepe3 OoOpaTHbIe TPUTOHOMET-
puueckue QyHKIMH
2 YpaBHEHMs U HEpaBEHCTBA
OnepupoBaTb HOHATUSMM: TOXJAECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panmoHaIbHOe, UPPAMOHATIBHOE ypaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHYECKOE
ypaBHEHHE
29 BeimonHATe npeoOpazoBaHMs TPUTOHOMETPUYECKHUX BBIPQKEHUH U peliaTh
TPUTOHOMETPHUUYECKHE YPaBHEHHS
BeimonHATe npeoOpazoBaHMsS IENBIX, pPalMOHAJIBHBIX M HUPPALMOHAIBHBIX
2.3 BBIDQKEHUII W  pemaTrb OCHOBHBIC THIBI  IEJBIX, pPAlUOHAIBHBIX U
UppallMOHAIbHBIX YPAaBHEHHH U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS W HEPABEHCTBA IUISl PEIICHHs] MAaTEeMAaTHYECKUX 3a/1ad U
) 3a]a4 U3 Pa3IUYHbIX 00JIacTel HAYKU M peaslbHOU JKU3HU
MozenupoBaTh peajbHble CUTYallMM Ha S3bIKE ajNreOphl, COCTABIATh BBIPAXKEHUS,
2.5 yYpaBHEHHsI, HEPaBEHCTBA IO YCJOBHUIO 3aJadd, HCCIEIO0BaTh IIOCTPOCHHBIC
MOJIEJIU C HCIOJIb30BAHUEM allapaTa ajareopsl
3 DYHKIMH U TpaduKu
OnepupoBaTh MHOHATHAMU: (QYHKIHUS, CHOCOOBI 3anaHus (yHKIUM, 00JacTh
3.1 ONpefesieHuss U MHOXKECTBO 3HaueHU (yHKUWHU, rpaduK (QYHKIMH, B3aHMHO
oOpartHble GYHKIUU
39 OnepupoBaTh MOHATUSMH: YETHOCTH M HEYETHOCTh (DYHKIHMM, HYIH (YHKIIHH,
IPOMEKYTKH 3HAKONIOCTOSTHCTBA
3.3 Vcnionb3oBath rpaduku QyHKIMNA 1J1s1 pelIeHus] ypaBHEHUH
34 Ctpouth M uyMTaTh Tpapuku JMHEHHOM (GYHKIUM, KBaJpaTUYHOW (QYHKIUH,
CTETeHHON (DYHKIIMU C LIEJIBIM ITOKa3aTesleM
Hcnonb3oBath rpaduku GyHKIMN U1 HCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
3.5 NP pelIeHUuH 3amad M3 JPYyruxX Yy4eOHBIX MPEIMETOB W PEATbHOW IHKHU3HH,

BBIPAXKATh (I)OpMy.TIaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU




Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI

NpoBepPsIEeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTarta
4 Hayana maremaTtnyeckoro aHannsa
41 OnepupoBaTb  MOHATUSMHU:  IIOCIEAOBATENbHOCTh,  apupMeTHUecKas U
reOMEeTpHUUECcKas IPOrpeccun
492 OnepupoBaTb  MOHATUSMHU:  OECKOHEUHO  YOBIBalOIIas  reoMeTpUYecKas
nporpeccusi, CcyMmMa 6€CKOHEYHO YOBbIBAIOIIEH reOMETPUIECKOI MPOrpeccuu
4.3 3a/1aBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA IOCJIEAOBATEIBLHOCTEN U MPOTpPECCUd ISl PELUEHUS
peanbHBIX 33/1a4 NPUKIAJIHOIO XapaKTepa
5 MHoOecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpaIli HaJl MHOYKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA armapaT JJisi ONUCAaHUsl PEeaIbHbIX
' IIPOLIECCOB U SIBJICHUH, IPU PEHIEHUH 3a]1a4 U3 IPYTUX YU4eOHBIX PEIMETOB
5.3 OnepupoBath NOHATUSIMU: OIIPENIETICHNIE, TEOPEMA, CIIE/ICTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOEHHA 0CHOBHOI
AT o0pa3oBaTe/IbHON MPOrPaMMBbI CpeHero o01ero 00pasoBanus
1 Uucna u BBIYUCTIECHUS
OnepupoBaTb TMOHATUSAMHU: HATypaJbHOE, IE€JI0€ YHUCJIO; MCIOIb30BaTh
11 MPU3HAKK JEIUMOCTH MENbIX 4YHCEJN, pa3JIOKEHUE YUCIa HAa TPOCTHIC
MHOKHTENHN JUIsl pEIICHUs 3aa4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAallMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb MOHATUSMH: JOrapupM dYHcla, ACCATUYHbIE W HATypallbHbIE
' J0TapupMBbI
2 VYpaBHEHHUsI U HEPABEHCTBA
[TpumeHsTh  cBOMCTBA CTEMEHM s MpeoOpa3oBaHUs — BBIPAKECHMH,
2.1 ONEepUpPOBATh MOHATUSIMMU: [10KA3aTEIbHOE YPAaBHEHNE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THIIbI I0KA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB
BemonHaTe 1peoOpazoBaHUS  BBIPAXKEHHMM, COAEpXKaIlUX JIOTapU(PMBbL;
2.2 ONEepUPOBATh MOHATHAMM: JOrapu(MUUECKOEe YpaBHEHHE W HEPaBEHCTBO;
peniaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YpaBHEHUH U HEPABEHCTB
2.3 HaxoauTs penieHns NpocTeNINX TPUrOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh MOHATHAMM: CHCTEMA JIMHEHMHBIX YPaBHEHUN MU €€ pEIICHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPAaBHEHMM I PELICHUS NMPaKTUYECKUX
3a/1a4
25 HaxoauTs pemieHuss NpocTeHIInX CUCTEM M COBOKYNHOCTEN pallMOHaIbHBIX

ypaBHEHUH W HEPABEHCTB




Koxa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM

NPOBePsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
MonenvpoBaTh peajgbHble CUTyallUM Ha $A3bIKE aureOpbl, COCTaBIATH
2.6 BBIP)KEHUS, YPABHEHUS, HEPAaBEHCTBA W CHUCTEMbI 110 YCJIOBHIO 3a/layH,
MCCIICIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM anIapara areOpbl
3 OyHKIMK U TpaduKu
OnepupoBaTb  MOHATHSIMU:  MEepUOAWYECKass  (QYHKIMSA, MPOMEKYTKU
31 MOHOTOHHOCTH (YHKIIMHM, TOYKH OJKCTpeMyMma (yHKIMH, HauOonbliee u
' HalMeHblllee 3HayeHus (QyHKIMM Ha IPOMEXKYTKE; HCIIOIb30BaTh UX Ul
uccie0BaHus (QYHKIUH, 33JaHHOH rpag KoM
OnepupoBaTh MOHATUAMM: TIpa@UKH I10Ka3aTeIbHOW, JIOrapuPMUUIECKOH H
3.2 TPUTOHOMETPUIECKUX (PYHKIMI; N300pakaTh UX HA KOOPAMHATHOM TUIOCKOCTH
Y MCIOJIb30BaTh JJIsl PELICHUs] YpaBHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPJUHATHOM IJIOCKOCTH I'paUKH JIMHEHHBIX YPaBHEHUH U
' UCMOJIb30BATh MX JIJIsl pEIIEHUs] CUCTEMbI IMHEHHBIX YPABHEHU I
34 Hcnonb3oBare Tpaguku (QYHKOUA Ui HCCIEAOBAHHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCHUILINH
4 Hayana MmaTeMaTH4yecKoro aHaausa
OnepupoBaTh HNOHATHAMM: HETpepblBHAs (YHKIUS, TPOU3BOIHAS (YHKLNY;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUN U (U3MUECKUH CMBICI IMPOU3BOJHON id
peleHus 3a1a4
42 HaxonuThk npon3BOIHbIE 31€MEHTAPHBIX (YHKLUH, BEIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEJCHMS], YACTHOT'O (DYHKIUHN
Vcnonb30BaTh NPOM3BOIHYIO JUIS HCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
4.3 U OKCTPEMYMBI, NPUMEHSTh PE3yJAbTaThl MCCIEAOBAHUA K MOCTPOEHUIO
rpauKoB
44 Hcnonp30BaTh MPOU3BOIHYIO JAJIS HAXOXKACHWUS HAWITYYIIEro pEUIeHHs B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3aJ1a4ax
A5 OnepupoBaTb NOHATUAMHU: TMepBooOpa3Hass W  MHTErpaj; IOHUMATh
' reoMeTpHUYECKUI U (PU3NYECKUI CMBICI HHTErpaa
16 Haxoauts nmepBooOpa3Hble 37IeMEHTapHbIX (YHKIUM, BBIUUCISATH UHTETpal
' no ¢popmysne Hetotona — JleliOHuna
47 Pemarp mpukiagHbie 3a1add, B TOM YHCIE COL[MAIBHO-3KOHOMHUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaKkTepa, CPEACTBAMU MATCMATUYCCKOI'O aHAJIN3a




ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

10 KJIACC
Koxn .
HpoBepsieMOro IIpoBepsiemble NpeMETHBIE Pe3yILTATL 0CBOCHHS OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUAMH: PAllMOHATILHOE U ICHCTBUTENBHOE YUCIIO,
' OOBIKHOBEHHAS U ICCATHYHAS IPOOb, IPOIICHTHI

19 Bb{HOJIHSITb apu(pMeTHYECKHE OTepaIuy C pallHOHATLHBIMU
JIeMCTBUTEIIBHBIMU YHCIIAMU

13 BrImonHATh TpuOIMKEHHBIC BEIYUCICHHS, MCTIOIB3YS! IPABHIIA OKPYTICHHUS,
JieN1aTh MPUKHUJIKY U OLIEHKY pe3yJibTaTa BEIYUCICHHUH
OnepupoBath MOHATUSAMH: CTEIICHB C IIETBIM TIOKa3aTeIeM, CTaHIapTHAs

14 ¢dopma 3anucu 1eHCTBUTENBHOTO YUCIIa, KOPEHb HATYpalbHOM CTENEeHH;
UCTIOJIB30BATh MOAXOIAIIYIO (POPMY 3aIHCH ACHCTBUTEILHBIX YUCET IS
peLIeHHs] MPAKTUYECKHX 33/1a4 U IPEJCTABICHUS JAaHHBIX
OnepupoBarh MOHATUSMH: CUHYC, KOCHHYC ¥ TAHT'€HC TIPOU3BOJIBHOTO YIJIa;

1.5 UCII0JIb30BaTh 3alMCh IPOU3BOJILHOIO YIJIa yepe3 0OpaTHbIe TPUTOHOMET-
pudeckue QyHKIUU

2 YpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,

2.1 palroHaIbHOE, HPPALMOHAIEHOE YPaBHEHNE, HEPABEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE

29 BeinonHsATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKHX BBIPAKEHHUH U pelIaTh
TPUTOHOMETPHUUYECKHE YPaBHEHHS
BrimonHaTh peo0pa3oBaHus HENbIX, PATMOHATBHBIX H UPPAIIMOHAITBHBIX

2.3 BBIP)KEHUI U pelIaTh OCHOBHbBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U
UppaIMOHATBHBIX YPaBHEHUI M HEPABEHCTB

24 [TpuMeHATHh ypaBHEHMs U HEPABEHCTBA /IS pEIIEHUs] MaTeMaTUYeCKUX 3aj1ad 1
3a/1a4 U3 pa3IM4YHbIX 00JIaCTel HAyKU U pealbHON KU3HU
MozenupoBaTh peaabHble CUTYallUH Ha S3bIKE aareOpbl, COCTABIATh

2.5 BBIpQ)KEHUS, YpaBHEHHsI, HEPABEHCTBA IO YCIOBHIO 3a/1a4H, MCCIIEIOBATh O-
CTPOEHHBIE MOJIENIU C MCIOJIb30BAHUEM aIllapaTa ajareopsl

3 OyHKIMYN 1 TpaduKu
OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3aJaHUS PYHKIIUH, 0071acTh

3.1 olpezesieHUs] U MHOXECTBO 3HaYeHUI PyHKIMHU, TpaduK QyHKINN, B3AUMHO
oOpaTtHble GYHKIUU

39 OnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTD (DYHKIIMH, HYJIN (QYHKIINH,
IPOMEKYTKH 3HAKOIOCTOSIHCTBA

3.3 Vcnonp3oBath rpaduku QyHKINN AJ1 pellieHus: ypaBHEHUI

34 Ctpoutb u untath rpaduku JTUHEHHON (YHKIIMH, KBaIPaTUUHON QYHKINH,
CTETEeHHON (DYHKIIMU C LIEJIBIM ITOKa3aTeleM
Hcnonws3oBath rpaduku GyHKIUN A UCCIIEOBAHUS TPOLIECCOB U

3.5 3aBHCUMOCTEH NMPH peIIeHUH 33]Ja4 U3 APYTUX YUeOHBIX IPEIMETOB U

peasibHOM JKHU3HHU, BbIpaxaTh (pOpMyIaMH 3aBUCMOCTH MEX]Ty BEIMYMHAMHU




4 Hauana MmaTemMaTu4eckoro aHaiamsa
41 OnepupoBaTh NOHATUSAMMU: I10CIIEA0BATEILHOCTD, apU(hMeTHUECKas U
reOMETPHYECKasi IPOTPECCHH
49 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YObIBAIOIIAs FEOMETPHUECKAs
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3a/aBaTh MOCIEAOBATEIHHOCTH PA3IMIHBIMU CIIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA MTOCIEI0BATEIHOCTEW U IPOrPECCU I peleHUs
peasIbHBIX 33]1a4 IPUKJIAHOTO XapaKTepa
5 MHokecTBa U JOrMKa
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOXKECTBAMHU
59 M cnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJs ONUCAHUS PealbHbIX
' IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
53 OnepupoBaTh NOHATUAMU: ONPECICHUE, TEOpEMa, CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
OnepupoBaTh NOHATUSAMM: HATypajbHOE, LEJI0E€ YHMCIIO; UCHOJIb30BaTh NPU3HAKU
1.1 JIETUMOCTH IIETIBIX YHWCEJl, Pa3JOXKEeHHWE 4YHciIa Ha TPOCThIE MHOXHTEIH IS
peleHus 3a1a4
1.2 OnepupoBath NOHATHEM: CTENIEHb C PAllMOHAJIbHBIM NIOKA3aTEIEM
13 OnepupoBaTh MNOHATUAMHU: JiorapudM dYHcIa, JECATHYHbIE M HATypallbHbIE
' JorapupmMbl
2 YpaBHEHMsI U HEPABEHCTBA
[IpuMeHsATH CBOMWCTBA CTENEHU Uil MpeoOpa3oBaHMs BBIPAKEHHM, ONEepupoBaTh
2.1 MOHATUSIMH: TIOKA3aTEIbHOE YpaBHEHHE W HEPAaBEHCTBO; pPEIIaTh OCHOBHBIE THITBI
NOKa3aTeJIbHbIX YPABHEHUH U HEPABEHCTB
BeImonHATE peoOpa3oBaHus BBIPAKEHHH, COACPKAIINX JIOTapU(PMBI; ONIEPUPOBATH
2.2 MOHATUSAMU: JIOTapu(PMUYECKOe ypaBHEHHE W HEPAaBEHCTBO; pelIaTb OCHOBHBIE
TUTBI JIOTApH(PMUYECKUX YPAaBHEHUH W HEPABEHCTB
2.3 HaxoauTe pemeHust mpocTeHImX TPUTOHOMETPUYECKIX HEPABEHCTB
24 OnepupoBaTh MOHATHIMU: _cucrema J'II/IHCUI\/'IHLIX ypaBHEHHH M €€ pelleHue;
WCIIOJIH30BATh CHCTEMY JIMHEHHBIX YPaBHEHHUH ISl pEIICHUS PAKTHYECKUX 3324
25 Haxoz[mbv peleHusl MPOCTEHIINX CHUCTEM M COBOKYMHOCTEH palMOHaIbHBIX
YpaBHEHHI U HEPABEHCTB
MopenmupoBaTh peajabHBIE CUTYalldil Ha SI3bIKE ajreOphbl, COCTABISTH BBIPAKCHHUS,
2.6 ypaBHEHMs, HEpPAaBEHCTBA W CHCTEMBbl IO YCIOBHMIO 3a/laud, HCCIEA0BaTh
MTOCTPOECHHBIE MOJIEJNIN C HCIOIb30BAaHUEM alllapara ajareopbl
3 OyHKIMH U TpaduKh
OmnepupoBaTh MOHATUSMH: TIEpUOIUYEcKas (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH
31 (GYHKIIMHM, TOYKH B3KcTpeMyMa (yHKIMH, HauOojblllee M HauMEHblee 3HauCHHUs
(GYHKIIUH Ha TIPOMEXKYTKE; UCTIONIF30BATh UX IS UCCIISIOBAHUS (PYHKIIMH, 3aTaHHOM
rpadgukom
3.2 OnepupoBaTh NOHATUAMH: TpadHKH  MOKA3aTENbHOM, JorapuMHUEcKOd H




Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TPUTOHOMETPUUYECKUX (YHKIMN; M300pakaTh UX HA KOOPAMHATHON IJIOCKOCTH U HC-
110JIb30BaTh JJIsl pELICHUs] YPaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPIMHATHOW IUIOCKOCTH TpadUKU IUHEWHBIX ypaBHEHUH U

3.3 WCIIOJIH30BATh MX JIJISl PEIICHUS] CUCTEMBbI INHEHHBIX YpaBHEHUH

34 Hcnonb3oBark rpaduku GyHKIUN A7 UCCICIOBAHUS MPOILIECCOB U 3aBUCHUMOCTEH
U3 APYruX y4eOHBIX TUCIUILIHH

4 Hauana maremaTnueckoro anajimsa

OnepupoBarh TOHATUSMHU: HEMpepbIBHAS (YHKIUSA, TPOU3BOAHAS (YHKIUH;

4.1 UCIOJIb30BATh TEOMETPUUCCKUI U (PU3UUYCCKHIA CMBICI TPOU3BOIHOM IS PEUICHHUS
3amaq

42 HaxomuTe TpOHM3BOJIHBIE 3SJIEMEHTAPHBIX (YHKIWH, BBIYHACIATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEACHMSI, YACTHOTO (DYHKITUI

43 Vcnonp30BaTh TPOW3BOIHYIO IS UCCIENAOBaHMS (DYHKIMM HA MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHSITHh PE3YJIbTAThI UCCIICIOBAaHUS K TOCTPOCHHUIO I'paUKOB

44 Hcnonb30BaTh MPOM3BOMHYIO JUIS  HAXOXKICHUS HAWIYYIIETO pEIICHUS B
MPUKIIAJHBIX, B TOM YHCJIE COIIMAIhbHO-YKOHOMUYECKHX, 3a]1a4ax

45 OnepupoBarh MOHATUSAMU: IEPBOOOPA3HAS U UHTETPAIT, TOHUMATh TCOMETPHYCCKUAN
1 (GU3UYECKUIN CMBICI HHTETpalia

16 HaxomuTth mepBoOOpa3HbIC JJIEMEHTApHBIX (YHKIUH, BBIYUCIATH WHTETPAT TI0
¢dbopmyne Hetotona — Jleitbnuna

4.7 Pemarp mpukmamHeie 3agadd, B TOM YHCJIEC COMHAIBHO-DKOHOMHYECKOTO U

(1)1/131/1“1601(01"0 XapakTepa, CpCACTBAMH MATCMATUYICCKOI'O aHaJIn3a

IMPOBEPAEMBIE HA ETI'D IO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM MPOI'PAMMBI CPEJTHEI'O

OBILIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS

NPOBEpPsIEMOr0 OCHOBHOIi 00pa30BaTe/IbLHON MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
TpedoBaHus

Brnajenne meTomamMu OKa3aTeNbCTB, AJITOPUTMAMH PEIICHUsS 3ajad; YMEHUE

dbopMynupoBaTh U OMEPUPOBATh TMOHATUSMU: OIpEJeICHHE, aKCHOMa,

TeopeMa, CIIeJICTBHE, CBOWCTBO, MPHU3HAK, J10KA3aTeIbCTBO, PABHOCHIbHBIC

(GOpMyIUPOBKH; NPUMEHATHh UX; yMeHHEe (OpMyIUpOBaTh O0OpaTHOE U

IIPOTUBOIIOJI0KHOE YTBEPKACHUE, NPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI,

1 UCIOJIF30BaTh METO/I MAaTEMAaTUYECKOW MHAYKIIUH; IPOBOIUTH JI0Ka3aTeIbHbIC

pacCyXIEHUs IIPU PELIEHUH 3a]ay, OLEHUBATh JIOTMYECKYIO NPABUIBHOCTH
pacCyXJIeHNH; YMEHHE ONepUpOBaThH MTOHATUSIMH: MHOKECTBO,
MMOJMHOXKECTBO, ONEpallMd HaJl MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIllapar Uil ONKMCAaHUs PEATbHBIX MPOLIECCOB
W SBJICHWM M TIpW pEHIeHWH 3aJ]a4, B TOM YHCJIEe M3 JAPYTrUX Y4YeOHBIX




Kon
NpoBePsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y/JIbTaTaM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl CpeAHero 001ero 00pa3oBaHusA

MPEeIMETOB; YMEHHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, nepeso,
OUKI, Tpad Ha TIUIOCKOCTH; YyMEHHE 3a/JaBaTb U OMNKCHIBAaTh Trpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIOJIb30BATh I'padbl MU PEHICHUH 3a7a4

YMeHue onepupoBaTh MOHATUIMH: HATypaabHOE YHCIIO0, 1IETI0C YHUCIIO, CTETICHD
C TIenbIM TIOKa3aTeleM, KOPEHb HAaTypaJIbHOW CTENEHH, CTEMECHb C
palMOHAIBHBIM TIOKA3aTesieM, CTENEeHb C JIEUCTBUTEIIbHBIM IIOKa3aTelieM,
norapudm 4yucia, CHHYC, KOCHHYC M TaHT'€HC IMPOU3BOJIBHOTO YHCIIA, OCTATOK
[0 MOJIYJIIO, PalMOHAIBHOE YHCIO, HUPPAMOHAIBHOE YKCIIO, MHOXKECTBa
HATypaJIbHBIX, LENbIX, PAMOHAIbHBIX, JCHCTBUTENBHBIX YHCET; YMEHHUE
WCIIOJIH30BaTh MPHU3HAKU JIETUMOCTH, HAUMEHBIIMK OOIIMA JeIUTeNlb U Hau-
MEHbIIICe O0O0Iee KpaTHoe, aiuroput™M EBKIHMIAa TpH pENICHHH 3a/1ad;
3HAKOMCTBO C Pa3UYHBIMU MO3UIIMOHHBIMH CHCTEMaMH CUUCJICHHS; YMEHUE
BBITIOJIHSITh BBIYMCIICHUE 3HAYCHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsSIMH W Jorapudmamu, mpeoOpa3oBaHus JAPOOHO-PANMOHAIBHBIX
BBIPDOKEHHUI; yMEHHE OINEpUPOBATh TMOHATHUSMHU: IOCJIEI0BATEIbHOCTD,
apudMeTHUecKas TPOrpeccHsi, TeOMETPUYECKas IpOTrpeccus, OECKOHEYHO
yObIBaromas reoMeTpuyIecKas MIPOTPECCUSL; yYMEHHE 3aaBaTh
MOCJICIOBATEIbHOCTH, B TOM YHCJE C TMOMOIIBIO PEKYPPEHTHBIX (HOPMYIT,
YMEHUE ONEPUPOBATH TMOHITHAMHU: KOMIUIEKCHOE YHCIO, COMPSKEHHBIE
KOMIUIEKCHBIE 4YHCIIa, MOJYJdb M apryMEHT KOMIUIEKCHOrO 4Hcna, ¢opma
3alMCH  KOMIUIGKCHBIX 4Hucen (TeoMeTpuYecKas, TPUTOHOMETPUYECKas
U anreOpanveckas); yMeThb MPOU3BOJUTH apUPMETHUYECKHUE JCUCTBUA C
KOMIIIEKCHBIMU YHCIIaAMU; MIPUBOIUTH IpUMEPHI HCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCEN; ONEepUpOBaTh IMOHATUAMM: MaTpuua 2x2 u 3x3,
ONpEeIETUTENh MAaTPUILIbl, TEOMETPUUECKUN CMBICI ONPEACIIUTENS

VYMeHne omnepupoBaTh IMOHATUSMHU: pPallMOHAJIBHBIE, HppaAlMOHAIbHBIC,
MOKa3aTelbHbIE, CTENEeHHbIE, JOrapudMUYECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUsI U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPHUPOBATH MOHITHIMHU:
TOXKJIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHUEe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHUU M HEPABEHCTB, PABHOCHIIBHOCTh YpaBHEHUMN, HEPABEHCTB
U CHUCTEM; YMEHHE PEllaTh YPaBHEHMs, HEPABEHCTBA U CUCTEMBI C TTOMOIIbIO
pa3IMYHBIX IPUEMOB; PEIIATh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeT-
pOM; TIPUMEHSTh YypPAaBHEHHS, HEPABEHCTBA, HMX CHUCTEMBI Ui PEIICHUS
MaTeMaTUYeCKUX 3a7ad U 3a7ad W3 Pa3IMYHbIX 00JacTell HAyKH W peaTbHOU
JKU3HU

YMeHue  onepupoBaTh MOHATHAMM:  (QYHKIUS, UYETHOCTh  (YHKIIMH,
NePUOANYHOCTh  (DYHKIMH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMHM, SKCTpeMyM (GYHKIUHU, HauOoiblllee W HaWMEHblIee 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HelpepbiBHAs (YHKIMSA, acUMOTOTHI rpaduka
¢byHkuuu, mepBas M BTOpas NpPOM3BOJHAs (YHKIMH, TEOMETPUUYECKUHA WU
¢bu3nYeCcCKuil CMBICI IPOU3BOIHOM, IEPBOOOPA3HAs, ONpeAeIEHHBIH HHTErPa;
YMEHHE HaXOAMTh AacHUMNTOThl rpapuka (QYHKIHMH, yMEHHE BBIYHCIATH




Kon
NpoBePsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y/JIbTaTaM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl CpeAHero 001ero 00pa3oBaHusA

IPOU3BOAHBIE CYMMBI, IIPOU3BEICHNUS, YACTHOTO U KOMITO3UIIMU (QYHKIUHA, Ha-
XOAWTh ypaBHEHHE KacaTeIbHOH K rpaduky (QyHKIHMH; yMEHHE HaXOAUTh
IPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIMIA; YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO
JUIA  UCCIICOBaHUS (QYHKUMH, HAaXOAWTh HAWOONbIIME W HAMMEHBIINE
3HaUeHHUS (QYHKIMH; CTPOUTh TpaUKH MHOTOWICHOB C HCIOJIB30BaHUEM
ammapata MaTeMaTH4ecKoro aHalunu3a; TNPUMEHSITh MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWJIYYIIETro PEeIICHHs B MPUKIIAJHBIX, B TOM YUCIIE COIIMAIBHO-
HKOHOMHYECKUX U (PU3UUECKUX 3a/1a4axX; HAXOJUTh TUIOIAIN U 00BbEMBI pUryp
C TOMOUIBIO  MHTErpaysia; MNPUBOJUTH  IPUMEPHl  MaTEMaTHYEeCKOTo
MOJIETTMPOBAHMS C TOMOIIBIO T epeHIINATbHBIX YpaBHEHUI

YMeHne onepupoBaTh MOHATHSAMH: Tpaduk ¢GyHKIMM, oOpaTHas (QyHKIHS,
KOMIO3ULUS (QYHKUMH, JUHeWHas QYHKUUSA, KBaJpaTU4yHas (QYyHKLuS,
pauuoHanbHass  (QYHKLUHMSA, CTeneHHas (YHKOUsS, TPUTOHOMETPHUUYECKUE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWHU, TOKa3aTeidbHas W
Jorapudmuueckas GyHKINUN; yMEHUE CTPOUTH TPaPUKH U3yUSHHBIX (YHKIIHH,
BBINOJIHATH IpeoOpa3oBaHus rpaduKoB (GYHKLUH, UCIIOJIb30BaTh TpapuKH IS
U3y4eHHs] NPOLIECCOB M 3aBUCUMOCTEH, NpH pELIeHHH 3ajad M3 ApYyrux
y4eOHBIX IIPEIMETOB
U 3324 M3 peajbHOW JKU3HU; BBIpAXATh (OPMYyJIaMU 3aBHCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BAaTh CBOWCTBA U IpapuKu (YHKUMH Ui peleHHs
YpaBHEHMH, HEpPaBeHCTB M 3ajJad C [apaMeTpamMH; H300pakaTb Ha
KOOPJIMHATHOM INIOCKOCTH MHOXKECTBA PEIICHUN YPaBHEHUMN, HEPABEHCTB U UX
CHCTEM

YMeHue penath TeKCTOBbIE 33a4 pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLIEHTHI,
JIOJI U 4acTH, Ha JIBW)KEHUE, paboTy, CTOMMOCTb TOBAPOB MU YCIYT, HAJIOIH,
3aJaud M3 O0JIaCTU YINpaBICHMUS] JUYHBIMH M CEMEWHBIMU (PUHAHCAMMU);
COCTaBJIIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJlauy, UCCIIE0BaTh MOJYYEHHOE PElIeHUEe W OLIEHUBATh MPaBIONOI00HOCTb
pe3yJIbTaTOB; YMEHHME MOJEIHUPOBAaTh pEajbHblE CHUTyallUM Ha S3bIKE Ma-
TEMaTHKHU; COCTaBIATh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBHUIO 3aJa4d, MCCIEN0BATh MOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM
annapara ajreOpbl, HHTEPIPETUPOBATH MOJIyUYEHHbIN pe3yabTarT

YMeHue omnepupoBaTh MOHATHSAMH: cpeAHee apudmeTnyeckoe, MeauaHa,
HauOoJblllee M HauMEHbIllee 3HA4YCHMs, pa3Max, IUCIEpCHs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO0 Habopa; yMEHHe W3BIIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTAaBICHHYI0O B TabnmuIlax, Ha Jauarpammax, Trpadukax,
OTPaKAIOIYI0 CBOMCTBA pEAJbHBIX IPOILIECCOB U SBJICHWM; IPEACTABIATh
MH(OPMALIMIO C TIOMOIIBIO TAOIHI] U IUarpaMM; UCCIeI0BaTh CTATUCTUYECKUE
JTaHHbIE, B TOM YHCJIe C IPUMEHEHHEM IpauuecKUX METOAOB U JEKTPOHHBIX
CpeACTB; TpadUUecKd HCCIEe0BaTh COBMECTHBIE HAOIIOJCHHS C MOMOLIBIO
JIMarpaMM pacCEerBaHMs U JIMHEHHOW perpeccuu

YMeHnue OINCPpHUPOBATH NOHATUAMMU! CJ'Iy‘lS.fIHBIfI OIIBIT U cnyqaﬁHoe CO6LITI/IC,




Kon
NpoBePsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y/JIbTaTaM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl CpeAHero 001ero 00pa3oBaHusA

BEPOSTHOCTb CIIy4allHOIO COOBITHSI; YMEHHE BBIUUCIATH BEPOSITHOCTH C
UCIOJIb30BaHUEM I'paUueCKUX METOOB; MPUMEHSTh (GOPMYJbl CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OpMyITy TMOJHON BEpOSTHOCTH, (HOPMYILy
bepuymnian, xomOuHaTtopHble (aKThl U (GOPMYINBI; OICHHWBATH BEPOSTHOCTH
peasbHbIX COOBITHI; yMEHUE ONEepUpPOBaTh MOHATHAMMU: CllydailHas BEJINYMHA,
pacripesie/ieHue BEpOSTHOCTEH, MaTeMaTH4eCKOoe OKUAAHME, AMCIepcus u
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHOW BEIMYMHBI, QYHKIIMH pacrpeleeHus U
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeeleHuH;
YMEHHUE MHCIIOJb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUH A pelieHus
3ajjay; 3HAKOMCTBO C TMOHATHUAMHU: 3aKOH OOJIBLIIMX YHCEN, METO/bI
BBIOOPOYHBIX HCCIICIOBAHMI; yMEHHE NPUBOAUTH TPHUMEPHI TMPOSBICHHS
3aKoHa OOJIBIIMX YWCENl B IPUPOIHBIX W OOIIECTBEHHBIX SBICHHSX; YMEHHUE
ONEepUPOBATh TOHATHSAMU: COYETAaHUE, IEPEeCTaHOBKA, YHUCIO COYETAHUH,
YHCII0 IepecTaHoBOK; OMHOM HbrOTOHA; yMeHHE MPUMEHSATh KOMOMHATOPHbIE
GaKkTel W pacCyKIeHUs s peHIeHUs 3a4ad; OLEHHBATH BEPOSTHOCTH
peaIbHBIX COOBITHIA; COCTaBIISATh BEPOSITHOCTHYIO  MOJIEIb U
MHTEPIPETUPOBATH NOJTYYEHHBIH PE3yJIbTaT

YMmenue ONCprUpOBaTh NOHATUAMMU: TOUYKA, IIpAMasA, IJIOCKOCTh, ITPOCTPAHCTBO,
OTpE30K, Jy4, BeIMYMHA yIVa, IUIOCKMM YroJjl, JBYI'PAaHHBIA yToOJ,
TPEXIPAaHHBIM  Yroji, CKPELIMBAIOIIMECS NpsSMblE, MapauIeIbHOCTh H
NEPIEHIUKYJIAPHOCTD INPSAMBIX U IJIOCKOCTEH, Yroj MEXIy NPSAMBIMH, Yroj
MEXIY IPSAMOM M IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKH OO0 IINIOCKOCTH, PaCCTOAHUEC MEKAY MIPAMBIMHU, PACCTOAHUC MCKIAY
IUIOCKOCTSIMHU; YMEHHE HMCII0JIb30BaTh MPH PELICHUM 3aJau U3y4eHHbIE (DaKThI
U TEOpEeMBbl IIJIAaHHMETPUHU; yYMEHHE OLICHMBATh pPa3Mepbl OOBEKTOB OKpY-
JKAIOIIEr0  MHUpPA; CTPOUTh  MATEMaTU4YECKHE MOJEIM C  ITOMOILIBIO
TCOMETPHUICCKUX MOHATHI | BCJIMYMH, pClIaTb CBA3aHHBIC C HHUMU
IIPAKTUYECKUE 3a0a4U

10

YMeHue omnepupoBaTh MOHATHSAMH: IUIOMIAAL (GUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUJIbHBIA MHOTOIPAaHHHUK, CEUEHHWE MHOTOTpaHHHUKA, KYO,
napajjenenunes, npusma, nupamuia, Gurypa u MOBEPXHOCTh BpAIECHUS,
IWIMHAP, KOHYC, wmap, cdepa, miomans cepbl, IUIOMEAAb MOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCa, IWJIMHIpa, O00bEM KyOa, MpPsIMOYTOJIBHOIO
napajuiesienune1a, TUpaMuIsl, TPU3MBL, IIMHIPA, KOHYCA, 11apa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHMsI KOHyca M LWIMHJApa, NapauielbHble OCU WU
OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, HUWIMHApA,
KOHYyCa; YMEHHE CTPOMTHh CEYEHHE MHOIOIpaHHHKA, H300pa)kaTh MHOTO-
TPaHHUKH, (PUTYpHI U MOBEPXHOCTU BpallleHUs, UX CEUYEHHUs, B TOM YHUCIE C
IIOMOULIbI0  IEKTPOHHBIX  CPEACTB;, YMEHHE NPHUMEHATH  CBOMCTBA
reOMETPpUYECKUX (Uryp, CaMOCTOSTENBHO (QOPMYJIUPOBATH ONPEAEICHUS
U3y4aeMbIX (Uryp, BBIIBUraTh THUIOTE3bl O CBOICTBAX M IpHU3HAKaX
T€OMETPUUYECKUX duryp, 000CHOBBIBaTh




Kon
NpoBePsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y/JIbTaTaM OCBOCHMS
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl CpeAHero 001ero 00pa3oBaHusA

WIK OIpOBEeprarb HX; YMEHHE MPOBOJIUTH KIacCUpUKALKI0 (QUIYyp IO
pa3jMYHBIM  [pPHU3HAKaM, BBIOJHATh HEOOXOAMMBIE JIOMOJHUTENbHBIC
MOCTPOCHUS

11

YMeHue onepupoBaTh NOHATUSAMU: IBUYKEHHE B IPOCTPAHCTBE, MapaiedbHbIN
MEpPeHOC, CHUMMETPHUSl Ha IUIOCKOCTU W B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue Moa00us, Mo100HbIe (GUTYPBI; YMEHUE PACIIO3HABATH PABHBIC
U 1onoOHbIe (UTYpBI, B TOM YHCIE B IPHPOJIE, MCKYCCTBE, apXHUTEKTYpE;
UCIIOJIb30BaTh F€OMETPUYECKHE OTHOILIEHHUS NMPHU PELICHUH 3a]ad; HaXOAUTh
reOMEeTPUYECKUE BENUYHMHBI (IJIMHA, YroJl, IJIOWAAb, 00bEM) MpPU PElIeHUU
3aJa4 U3 JApPYrux y4deOHBIX MpPEIMETOB U W3 pEeaJIbHOM JKU3HU; YMEHUE
BBIYUCIISITh TEOMETPUYECKHE BEIMYUHBI ([UIMHA, YTOJ, IUIOMANb, OOBEM,
IUIOIA/Ib TIOBEPXHOCTH), UCIONB3Ysl M3y4YeHHBbIE (POPMYJIbI U METO/BI, B TOM
yucie: IUIONIaAb TOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IHIUHIpA,
wiom@aab cepol; 00bEM Kyda, MPSAMOYTOJILHOTO Mapajulesienumneaa, MupaMubl,
NpU3MBI, HWIMHIAPA, KOHyCa, Iapa; YMEHHE HAaXOIWTh OTHOLICHHWE O0BEMOB
1oJI0OHBIX QUryp

12

YMeHue onepupoBaTh MOHATUAMU: IIPSIMOYIOJbHAs CHUCTEMa KOOpJMHAT,
BEKTOp, KOOpAMHATBI TOYKHM, KOOPJAMHATBI BEKTOpPa, CyMMa BEKTOpPOB,
IIPOM3BEACHUE BEKTOpa HA YKUCIIO, PA3JIOKEHUE BEKTOpa 10 0a3ucy, CKajlsipHOe
IIPOU3BEJICHUE, BEKTOPHOE INPOU3BEICHUE, YIOJl MEXKAY BEKTOpaMHU; YMEHHE
UCIIOJIB30BaTh  BEKTOPHBIM M KOOPAWMHATHBIA  METOA I PELICHHS
reOMETPHUYECKUX 3aJ1ay U 3ajad APYrux y4eOHbIX IPEeIMETOB

13

VYMeHue BbIOMpaTh MOIXOASIIMI METOJ Ul PElIeHUs 3aJa4yd; IOHMMaHUe
3HaYMMOCTH MAaTeMaTUKW B HU3YYEHUM TPHUPOIHBIX U OOIECTBEHHBIX
IIPOLECCOB W  SBJICHHUH; YMEHHE pAaclo3HAaBaTb IIPOSBICHUE 3aKOHOB
MaTE€MaTHKd B MCKYCCTBE, YMEHHME IPUBOIUTH NPHUMEPHl MATEMaTH4YECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'I I1O

MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kox
1 [Ywucna u Beruucnenus
1.1 |HarypanbHble u nensle yncia. IlpusHaky 1eIMMOCTH IENbIX YUCET
12 PanyonanpHele ynciaa. OOBIKHOBEHHBIE U AECATUYHbIE IPOOU, NPOLIEHTHI, OECKOHEUHbIE
MIEPHOINYCCKHE IPOOH
13 ApH(l)MeTH‘leCKI/IP'IUKOpeHB HaTypaJibHOW cTernieHu. [[eficTBHs ¢ apuPMETHISCCKUMHU KOP-
HSIMHM HAaTypaJbHOU CTENCHH
14 Crenenb ¢ nenbiM mnokaszatesneMm. CTeneHb C pallMOHANBHBIM MoKa3aTesneM. CBoiicTBa
CTENEHU
15 CuHyc, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMEHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
YHCIOBOr0 apryMeHTa
1.6 |Jlorapudm uncna. JleciTuunbie M HaTypaTbHBIE JIOTapU(MBI
JeiictBuTenpHble uncia. ApupMETHYECKHE ONepaluy C JCHCTBUTEIbHBIMH YHCIAMH.
1.7 |IlpubnuxEHHble BBIYMCICHUS, MpaBUJa OKPYIJICHMs, NPUKUAKA U OLEHKa pe3ysbTara
BBIYUCIICHUH
1.8 |IIpeoOpa3oBaHue BeIpaKCHUI
1.9 |KommuekcHsle yncia
2 | YpaBHEHMs U HEPaBEHCTBA
2.1 [Ilensie u gpoOHO-parMOHATILHBIE YPABHEHUS
2.2 |HppaumoHaibHble YpaBHEHUS
2.3 | TpuroHoMeTpuyeckue ypaBHEHUs
2.4 |Iloka3zarenbHble U JOrapupMHUUECKHE YPAaBHEHHS
2.5 |llensie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 |MppaunoHaibHble HEPABEeHCTBA
2.7 |Iloka3arenbHble U JOrapupMHUUECKHEe HEPABEHCTBA
2.8 | TpuroHoMmeTpruyecKkne HepaBEeHCTBA
2.9 |Cucrembl 1 COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB
2.10 | YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpwumna ciucTeMbl IMHEHHBIX ypaBHeHHN. OnpeieNnnTeNb MaTPHUITHI
3 |Dynkuuu u rpadpuku
31 OyHK1us, criocoOs! 3a1anus pyHkuuu. ['paduk Gynkum. Bzanmuo oOpaTHbie QyHKIUH.
Yérneie 1 HeuéTHBIe QyHKIMU. [leprogmueckue GpyHKINM
Ob6nacTh onpeaeneHUs 1 MHOXKeCTBO 3HaueHUH ¢pyHkuuu. Hynmu gynkmun. [IpomexyTku
3.2 |3HakomocTostHCTBA. [IpoMeKyTkH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl H MHHUMYMBI
¢ynkuuu. Haubonplee n HauMeHbllee 3HaueHHe (PYHKIIMKA Ha TPOMEXKYTKE
33 CrenenHass (QyHKIUMA C HaTypaJlbHBIM HW IeJbIM TOKazaTeneMm. EE cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 | Tpuronomerpuyeckue (PyHKIMU, X CBOMCTBA U TpapuKu
3.5 |Iloka3aTtenpHas u norapudmudeckas QYHKITUH, UX CBOWCTBA B rpadUKH
36 Touku pa3pbiBa. AcuMOTOTHI TpadukoB GyHKIMi. CBOMCTBA PyHKIUI, HENPEPHIBHBIX HA
OTpe3Ke
3.7 |IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHS ITOCIEA0BATEILHOCTEN




HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Kon
3.8 |Apudmernueckas u reomerpuueckas nporpeccun. @opmysa CI0XKHbBIX IPOLIEHTOB
4 |Hauana MaTeMaTH4eCKOIro aHaIN3a
4.1 |IpowusBoxnas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTApHBIX PYHKIUHI
[IpumeneHre TPOU3BOAHOW K UCCIEJOBAaHMIO (PYHKIMA HAa MOHOTOHHOCTH U
4.2 |sxctpemymbl. HaxokneHwe HauOONBIIETO0 M HAaWMEHBILIETO 3HA4YeHUs (QYHKIUU Ha
OTpe3Ke
4.3 |IlepBooOpasnas. MuTrerpan
5 |MHoxecTBa U JIOrHKa
5.1 |MHoxecTBO, oneparuu HajJ MHOXKecTBaMH. /[narpammel Ditiepa — Benna
5.2 [Jloruka
6 |[BeposTHOCTB M CTaTHCTHKA
6.1 [OmnwucarenpHas cTaTUCTUKA
6.2 |BepositHOCTB
6.3 |Kombunatopuka
7 |T'eomerpus
7.1 |®urypsl Ha UIOCKOCTH
7.2 |IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHHKH
7.4 |[Tena u moBepxXHOCTH BpallleHUs
7.5 |KoopauHatel U BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* Maremartuka: anrebpa U Hadajla MaTeMaTHYeCKOT0 aHaJIu3a, reoMeTpus. Anredpa u
Hadgayia MareMarnyeckoro ananusa, 10-11 xirace/ Amumos 1. A., Koistruu F0.M., Tkauesa M.B.,
®denopora H.E. u npyrue, Axuronepnoe o6miectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Kossirun FO.M., TkauéBa M.B., ®énoposa H.E.Anrebpa un Hayasia MaTeMaTH4eCKOTro
ananmm3a. 10 knace. YueOnuk. ®I'OC.: uznatensctBo [Ipocsenienue, 2019 r.
* Koysirun F0.M., TkauéBa M.B., ®&noposa H.E.Anrebpa 1 Hayajia MaTeMaTH4eCKOro aHaJIu3a.
11 xnacc. YueOnuk. ®I'OC.: uznarensctso [Ipocsemenue, 2019 r.
* [[Ta6ynun M. U.,Tkauésa M. B., ®énoposa H. E. u np. Anrebpa n Hauana
MaTeMaTU4YecKoro aHanusa. Jlunakruueckue marepuansl. 1 Oknace. YrinyOnéHHbiil U 0a30Bbli
YPOBEHb
* Tkauéra M. B., ®énoposa H. E. Anrebpa n Hauana MaTreMaTH4e€CKOr0 aHaIM3a.
Tematuueckue Tectol. 10 kinacc. ba3oBblii U yriyOn€HHbBIN YPOBEHb
» ®énopona H. E., Tkauéra M. B. Anrebpa u Hadana MaTeMaTHIECKOTO aHAIIN3A.
Meroaunueckue pekomenaanuu. 10 knacc
e [lIabyruna M. U., Tkauésa M. B.,®énoposa H. E. u ap. Anrebpa u Hauaia
MaTeMaTU4ecKoro aHanusa. Jlunakruueckue marepuansl. 1 1knace. YrnyonéHusiii u 6a30Bblit
YpOBEHb
» Tkau€Ba M. B. AnreOpa u Hadajaa MaTeMaTHYECKOTO aHaln3a. TeMaTnueckue TecThl. 11
kJacc. ba3oBblil U yriyOnE€HHBIA YPOBHU
» ®énoposa H. E., Tkauésa M. B. AnreOpa u Hadajia MaTeMaTHYECKOTO aHAJIK3a.
Meroaunueckue pexkomenaanuu. 11 kimace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://fipi.ru/ (cant
OUNN);

https://ps.1sept.ru/ (cainT rasetsbl «[lepBoe ceHTABPAY);

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

http://ilib.mccme.ru/ (MHTepHeT-6MbANOTEKA caitTa MOCKOBCKOTO LLEeHTPa HeMpPepbIBHOIO

MaTemaTmMyeckoro obpasoBaHus);

http://etudes.ru (matematuyeckue aToabl);

http://kvant.mccme.ru/ (Hay4HO-NoONyAAPHbIN GU3MKO-MaTEMATUYECKUI
)ypHan «KeaHT»); http://lib.mexmat.ru/books/3275 (anekTpoHHaa 6ubanoTeKka
MoneynTeNbCKOro CoBeTa MexaHWKO-MaTeMaTUHYECKOro pakyibTeTa MOCKOBCKOro
rocy4apCTBEHHOr0 yHMBEpPCUTETa).
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