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HOACHUTEJIBHAS 3AIINCKA

Y4eOHbIit Kypc «Anredpa U Havajga MaTEMaTHYSCKOTO aHAN3ay SIBJISICTCS OJHUM U3
HauOoJsiee 3HAYMMBIX B MPOrpaMMe CpeHEro oluiero oopa3oBanus, MOCKOIbKY, ¢ OJHOU
CTOPOHBI, OH O0ECIEYNBAET MHCTPYMEHTAIBHYIO 0a3y JUIsl U3y4eHUs BCEX E€CTECTBEHHO-
HAayYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (OPMHPYET JIOTHYECKOE U aOCTpaKTHOE
MBIIIIICHHE OOyJYaloIUXCs Ha YpOBHE, HEOOXOIUMOM [IJIi OCBOSHHUS HWH(POPMATHKH,
OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH W APYTHX IHUCHUILIMH. B pamkax JaHHOTO
y4eOHOro Kypca OOyyaroliuecs OBIaJACBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (GopMyJIupyeT CBOU JOCTHKECHHUS B MaTeMaTHIeCKou (popme.

VY4eOHbIil Kypc anreOpbl U Havall MaTeMAaTHYECKOTO aHajdu3a 3aKJIaJbIBa€T OCHOBY
JUTSl YCTICIITHOTO OBJIAJICHUS 3aKOHAMH (DM3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHsI OCHOBHBIX
TEHACHITUI pPa3BUTHUS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU, TTO3BOJISICT OPUCHTUPOBATHCS B
COBPEMCHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCITOJIB30BaTh HUX
JUTSL TambHEHIero oOpa3oBaHUs W B MOBCEIHEBHOHN JKM3HU. B TO ke Bpems OBJIaJICHUC
aOCTPaKTHBIMH W JIOTHYECKH CTPOTHMMH KOHCTPYKIMSMH aireOpbl U MaTeMaTHYECKOTO
aHaJM3a pa3BUBACT yMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBaTh YTBEPKICHUS C TOMOIIBI0 WHAYKIIMM M pPacCyXkaaTh JEIyKTUBHO,
UCITIOJIH30BaTh 0000IEHNE U KOHKPETH3AIINI0, a0CTparupoBaHue U aHAJIOTHI0, (OPMUPYET
KpPEaTUBHOE M KPUTHYECKOE MBIIIICHHUE.

B xoxe m3ydenus yuebHOro Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHAIN3a»
oOyJarommecs: MoJy4aroT HOBBIA OMNBIT PEIICHUS MPUKIATHBIX 33/1ad, CAaMOCTOSTCIBHOTO
IOCTPOCHMSI ~MaTEMAaTHYECKMX MOJICJICH  peajbHBIX CHTyalluld, HMHTEPIpETAIluU
MOJIYYCHHBIX PEIICHU, 3HAKOMSATCS C MMPUMEpPaMu MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH B
NpHUpoJie, HAyKe W HMCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTHYCCKUMU OTKPBITUIMU U HX
aBTOPAMHU.

VY4eOHbIit Kypc 00JaaeT 3HAYUTEIbHBIM BOCITUTATEIbHBIM MMOTEHIIUATIOM, KOTOPBIT
peanuzyeTcs Kak uepe3 yueOHbI MaTepua, CHoCOOCTBYIOMIMI (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK M dYepe3 crneuupuky ydyeOHOW MAesTENbHOCTH, TpeOyromiei
POJOJIKUTEIbHOW KOHIICHTPAllUM BHUMAHMS, CaMOCTOSTEIbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pPe3yJbTar.

B ocHoBe MmeTomuku oOyueHus aiareOpe M HaudajgaM MaTeMaTHYECKOTO aHallni3a
JICKUT EATETbHOCTHBIA TPUHITUI OO0 yUYeHHUS.

B crtpyktype yueOHOro kypca «Anredpa W Havajga MaTeMaTHYECKOTO aHaIU3a»
BBIJIETICHBI CJEAYIOUIUE COAEPKATEIbHO-METOUYECKUE IMHUU: «YUKclia U BBIYUCICHUS,
«DyHkMu U TpaduKu», «YpaBHCHHS W HEpaBeHCTBa», «Hauama maremMaTH4eckoro
aHanuzay, «MHOXXecTBa U JIoTuKa». Bce OCHOBHBIE COIEpKAaTEIbHO-METOIUYECKUE TIMHUN
U3YYalOTCS Ha TMPOTSHDKEHHHM JBYX JIET OOy4deHuss Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus, €CTECTBEHHO MOMOJHAS JIPYr JApPyra M TOCTENEHHO HACHIIAACh HOBBIMU
TeMaMu W pasfenamu. JlaHHbIH y4eOHBI KypcC SIBISIETCS WHTETPATUBHBIM, IMOCKOIBKY
oOBeuHsEeT B cebe colep)kaHre HECKONbKUX MaTeMaTHYECKUX IUCIUIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHaJIu3, TEOpUs MHOXKECTB, MaTeMaTHIecKas
noruka u napyrue. [lo mepe Toro kak obOywaromuecs OBJaJeBalOT BCE Oosiee MHUPOKUAM
MaTeMaTHYeCcKUM  amnmaparoM, y  HHX  TOCIENOBaTeIbHO  (QopMUpYyeTCcs U
COBEPIIIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIE]h PEaTbHOW CHUTYaIluH,
MPUMEHSTh 3HAHWS, TOJMyYEHHBIE TPH W3YYCHUH YYEOHOro Kypca, JUisl PpelieHUs
CaMOCTOATETLHO  C(HOpMyTHMpPOBaHHOM  MaTeMaTW4YecKOM  3ajadd, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxkaTenbHO-METOAMYECKass JUHUS «Yucma W BBIYUCICHHUS»  3aBepIIacT
dbopMHupOBaHNE HABBIKOB MCIIOJIB30BaHUS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLTO HAYATO
Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanusi. Ha ypoBHe cpenHero oOiiero oopa3oBaHus
0co0oe BHHMaHHE YACHICTCS (OPMUPOBAHUIO HABHIKOB PAIMOHATHHBIX BBIUYHCICHUH,
BKJTFOYAIOIINX B C€0s MCIOJIb30BAaHUE PA3IMYHBIX (HOPM 3aMMCH YHCIIa, YMEHHUE NeNaTh
MPUKUKY, BBITIONHITH MPUOIMKEHHBIC BHIYUCIICHUS, OTICHUBATH YMCJIOBBIC BHIPAKCHUS,
paboTaTh C MaTEeMaTHYECKUMU KOHCTAaHTaMH. 3HAKOMBIE OOYyYaIOM[MMCS MHOXECTBA
HATypaJdbHBIX, IENBIX, PANMHOHATBHBIX W JICUCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHOXECTBOM KOMIDJIEKCHBIX 4YHCeNl. B KaXIOM M3 3TUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My CTICTIU(PUICCKUE 3a/1a91 U OTICPAIINH: JCJICHUE HAIeTI0, OTIEPUPOBAHUE



OCTaTKaMH Ha MHOXECTBE IEJbIX YHCEN, O0COOble CBOMCTBA palMOHAJIBHBIX U
UppAIlMOHAIIBHBIX YHCEN, apu(PpMETUYECKue OIepaluu, a TakKe H3BJICUCHUE KOPHS
HAaTypaJbHOM  CTENEHM Ha  MHOXECTBE  KOMIUIEKCHBIX  uwucen.  bmaromaps
MOCJIEI0BATEIbHOMY PACIIMPEHUI0 Kpyra HCHOJIb3yeMbIX YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX TPUMEHEHUS JUIsl PEIICHUS pa3IudHbIX 3a1ad  (GopMuUpyeTcs
MpeACTaBICHUE O €IMHCTBE MaTeMaTHUKHU KaK HAyKu U €€ POoJid B MOCTPOCHUHU MOJeIeH
peaJbHOTO MUpPA, IIMPOKO UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCsA HA MPOTSIKEHUU BCETO OOYUYEHUS
Ha ypOBHE CpeHEero oO0Iero oopa3oBaHUsl, MOCKOJIBKY B KaxaoMm pazzene [Iporpammel
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3ajad. B pesynbrate oOydaronimecs
OBJIQJICBAIOT PA3IMYHBIMU METOJAMHU PEIICHUS PAIMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapu(PMUUYECKUX U TPUTOHOMETPUYECKUX YpPAaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXke 3a7ady, cojaepkamux mnapaMmerpbl. [lonyueHHBIE YMEHHUS MIHPOKO
UCIIONIB3YIOTCSI TIPU HCCIIeIOBaHUM (DYHKIIUH C TMOMOIIBI0 MPOU3BOHOU, MPU PEHICHUU
NPUKIAIHBIX 3ajlad U 3ajad Ha HaXOXKJeHHWE HauOOJIbIIUX U HAUMEHBIIMX 3HAYCHUUN
dbynkuuun. JlanHas cojep:kaTenbHas JUHUS BKIIOYAeT B ce0a Takxke (HOpMUpPOBAHUE
YMEHUU BBIMOJHATH pacuéTel 1o QopMmyrnaMm, MpeoOpa3oBaHUsl PpalMOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUUECKUX BBIPAKEHUH, a TakKe BBIPAKCHHUI,
COJIepIKallluX CTerneHu U Jorapudmel. biarogaps uzydeHuro anredpandeckoro Marepuana
MPOUCXOJUT JabHEHIIIEe pPa3BUTHE AJITOPUTMUUYECKOTO W aAOCTPAKTHOTO MBIIIJICHHUS
oOyJaromuxcs, (GOPMHUPYIOTCS HaBBIKM JICAYKTUBHBIX PACCYXIACHUU, pabOThl C
CUMBOJIbHBIMH (pOpMaMu, TMPEICTABICHUS 3aKOHOMEPHOCTEW W 3aBUCUMOCTEH B BHJIC
PaBEHCTB M HepaBeHCTB. AnrebOpa npeayaraet 3QpHEKTUBHBIC HHCTPYMEHTHI JIJIsl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ia4, HarJISJHO JIEMOHCTPUPYET CBOHM
BO3MOKHOCTHU KakK sI3bIKa HAYKH.

CopepxarenbHo-MeToAnuecKas TUHUS «DyHKIMYN U rpaduKu» TECHO MeperieTaeTcs
C JpPYyrUMU JIMHUSIMH Y4YeOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3a1aéT
MOCJIEJIOBATENIbHOCTh HM3y4eHHUs] Marepuana. l3ydeHue cTenmeHHOM, moKa3aTeIbHOM,
norapuMUYECKO U TPUTOHOMETPHUUECKUX (YHKIUNA, HX CBOUCTB U TrpaduUKOB,
UCTIONIb30BaHue (GYHKUMNA [JIs pelieHus] 3aad M3 APYruX Yy4eOHBIX TNPeIMETOB U
peaNbHON KM3HU TECHO CBA3aHO KAK C MAaTeMAaTUYECKUM aHAJIU30M, TaK U C pElIeHUEM
ypaBHEHHI W HepaBeHCTB. [Ipu 3TOM Oouibllioe BHUMaHUE ynensieTcss (HOpMHUPOBAHHIO
YMEHHS BbIpaXaTh (opMylaMu 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEIIMYWHAMH,
UCCJIEIOBAaTh TOJy4YeHHbIE (QYHKIMHM, CTPOUTh UX rpaduku. Marepuan dTou
collepKaTeNIbHOM JIMHWW HAIleJIeH Ha pa3BUTHE YMEHUN M HABBIKOB, IO3BOJISIOIIMX
BBIp@XKaTh 3aBUCHUMOCTH MEXIY BEIWYMHAMHU B PA3IMYHON (opme: aHAIUTUYECKOH,
rpaduyeckoi U cioBecHOU. Ero m3yueHme crocoOCTBYeT Pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIICHHS, CIIOCOOHOCTH K 0000IIEHHIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHM.

ConepxartenbHass JmHUS «Hadama MaTeMaTHMyeckoro aHaiau3a»  MO3BOJISET
CYIIECTBEHHO pACIHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK M NPHUKIATHBIX 3a7]ad4,
JOCTYITHBIX O0YYaIOIIUMCSI, TaK KaK Y HUX TOSBISETCS BO3MOXKHOCTh CTPOHUTH T'pauKu
CJIOXHBIX (PYHKITUH, OMPENeNsiTh UX HAOOJbIINEe U HAUMEHBIINE 3HAYCHUS, BHIYUCIISATH
wiomaan Guryp u o0ObEMBI TEJ, HaXOIUTh CKOPOCTH M yCKOpEHHUs MpoiieccoB. JlaHHas
coJiepKaTeNibHasl JIMHUS OTKPHIBAET HOBBbIE BO3MOYKHOCTH IMOCTPOCHUSI MATEMaTUYECKHUX
MOJIeel peanlbHbIX CUTYaIHi, TO3BOJSET HAXOUTh HAWIy4lllee PEUICHNUE B TPUKIIAIHbIX,
B TOM 4YHCJI€ COLHMAJIbHO-DKOHOMHUYECKUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBamu
MaTeMaTHYeCKOTO aHaiM3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (HOpMabHO-
JOTUYECKOTO W KPEAaTHBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHH pacClO3HABATh
MIPOSIBJICHUS 3aKOHOB MaTEeMaTHKH B HAyKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HatoT
O BBIJIAIOLIUXCS pe3yJIbTaTax, MOJIYyYECHHBIX B XOJ€ PA3BUTHUSI MATEMATUKHU KaK HAyKH, U 00
UX aBTOpaXx.

ConepxaTtenbHO-MeTOAMYECKas JUHUSA «MHOXECTBa M JIOTUKa» BKIIOYAET B ceOd
AJIEMEHThl TEOPUU MHOXKECTB M MATEMaTUYECKOW JIOrMKU. TeopeTHKO-MHOKECTBEHHbIC
MpPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKU W MPeAJiaraioT
HauOojiee YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONMIMI BCE pa3liesibl MAaTeMaTUKH U €&
MPUJIOKEHUH, OHH CBSI3BIBAIOT Pa3HbIE MATEMAaTUUYECKUE TUCIMILUIMHBI U UX MPUIIOKEHUS B
equHoe 1enoe. I[loaToMy BaXHO JaTh BO3MOXKHOCTh OOy4YarolIeMyCsi TOHUMATH
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHUKH W HMCIOJIb30BaTh €ro s



BBIPKEHUS CBOMX MBICIICH. JIpyruM Ba)KHBIM MPU3HAKOM MaTeMaTHKU KaK HAYKH CIIETyeT
MPU3HATh CBOWCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHUW M CIIEIOBAHHE OMPEACIEHHBIM
MpaBWJIaM TIOCTPOCHUS JOKAa3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MaTeMaTHYeCKOMN
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS 00YYAIOIINXCS, TO3BOJISET UM
CTPOUTh CBOM pACCYXICHHS Ha OCHOBE JIOTMUECKHX TMpaBWwi, (OpMUPYET HABBIKU
KPUTHUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «AnreOpa M Hadajga MaTeMAaTHYECKOT'O0 aHAIHM3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO0 MOJEIUPOBAHMSA, KOTOpPHIE TMPHU3BAHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB TTOCTPOCHUS MOJCIICH pealbHBIX CUTYaIlUH, UCCIICTOBAHUS 3TUX
MOJIeJIel C TIOMOIIBIO ammapara anareOpbl ¥ MaTeMaTHYECKOTO aHaIM3a, MHTEPIPETAIlUN
MOJIYYCHHBIX PE3YJIbTaTOB. Takue 3adaHus BIUICTEHBI B KOK/IBIM U3 Pa3/ejoB MPOrPaMMBbI,
MMOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca IIUPOKO WCIOIB3YETCS IS PEIICHHS
NPUKIAJHBIX 3a71ad. [lpw pemeHnHu peanbHBIX MPAKTHUYECKUX 3a7ad  0O0ydaroIIuecs
pa3BHBAIOT HAOJIIOIATEILHOCTh, YMEHHUE HAXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIb30BaTh aHAJIOTHIO, 0000aTh M KOHKPETU3UPOBATh MpobieMy. JleaTeapHOCTh 1Mo
(GOpMHUPOBAHUIO HABBIKOB pCIICHUS NPHKIAJHBIX 3aJlad OPraHu3yeTcs B IPOIECcCce
U3YYCHHS BCEX TeM Y4eOHOTo Kypca «AnreOpa v Hayaia MaTeMaTHYECKOTO aHATN3a.

Ha wm3yuenue ydyeOHOTO Kypca «AnreOpa W Hayajga MaTEMaTHYCCKOTO aHaIU3a»
otBoautTcs 272 4vaca: B 10 xmacce — 136 ygacoB (4 waca B Heaemo), B 11 kmacce — 136
4acoB (4 yaca B HEJIEITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS

Panmonanbapie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JApOOH, TMPOIICHTHI,
OeckoHeuHble mepuoauueckue Apoou. [Ipumenenue npoOeil U MPOIEHTOB AJIA PEICHUS
IIPUKJIAAHBIX 33/1a4 U3 Pa3IMYHBIX OTPACIIe 3HAHUN U PEAIbHOMN KU3HU.

JlencTBuTenbHble  4yMcia.  PallMoHalibHBIE WM UpPpAlMOHAJbHBIE  YHCIA.
ApudmMeTndeckue omneparuu ¢ ACHCTBUTEIBHBIMU YHCIaMU. MOJylb JAEHCTBUTEIBHOTO
yuciia u ero ceoictra. [IpuOnuxEHHbple BHIYUCIICHMS, PABUIa OKPYTJEHUS, TPUKUIKA U
OLICHKA PE3YJIbTAaTa BEIYUCICHUM.

Crenenp ¢ nensiM nokaszareneMm. bunom HeroTona. Mcmnonb3oBaHue MOAXOASIIECH
dbopMbl  3amucHU  JEUCTBUTENIBHBIX YHCEN JJIsg pEIIeHUs MPaKTUYEeCKUX 3a7ad Hu
NPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HATYPAIHLHOM CTENIEH! U €T0 CBOMCTBA.

CreneHb ¢ pallMOHAJIbHBIM MOKA3aTEIEM U €€ CBOMCTBA, CTENEHDb C JICMCTBUTEIbHBIM
NIOKAa3aTeNEM.

Jlorapudm uncna. CBoiictBa sorapudma. [lecaTuunpie U HaTypaibHbIC JIOrapU(PMBbI.

CunyCc, KOCHUHYC, TaHT€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS ¥ HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIE MPEOOpa3oOBaHMs. YpaBHEHHE, KOPEHb YpaBHCHHS.
PaBHOCUIIBHBIE  ypaBHEHUS W YpaBHEHMS-CIeICTBUA. HepaBeHCTBO,  pelieHue
HEPaBEHCTBA.

OcHOBHBIE METOJBI PEIIEHUS UENbIX M JPOOHO-pAllMOHANBHBIX YpaBHEHUU U
HEpaBEeHCTB. MHOIrOUYJIEHBI OT OAHOW NepeMeHHOM. JleleHre MHOro4JieHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. MHorouiensl ¢ niensiMu kodddunuenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETIEHH U KOPHHU.

HppanuonaneHble ypaBHEHHs. OCHOBHBIE METOIbl PEIICHUS HppaluOHAIbHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHUs. (OCHOBHbIE METOAbl PELICHHUS] MOKAa3aTEJIbHBIX
ypaBHEHUH.

[IpeobpazoBanue BEIpAKCHUM, COJIEPKAITUX JTOTapU(PMBI.

Jlorapudgmudeckue ypaBHeHHs. OCHOBHBIE METOIbI PEHICHUS JOTapU(PMUUYECKUX
ypaBHEHUH.

OcHoBHbIe TpuroHoMmetrpudeckue Gopmyinsl. [IpeodpazoBanre TPUTOHOMETPUIECKUX
BBIpKEHUM. PerieHne TpuroHOMETpUYECKUX YPABHCHU.

Pemienue cucteM nMHENHBIX ypaBHEHH. MaTpuia cCUCTEMBbI JUHEUHBIX YPaBHEHUM.
Onpenenutens MaTPULbl 2X2, €r0 TEOMETPUUYECKUI CMBICT U CBOICTBA, BBIUUCICHHUE €0
3HAYEHUsI, NTPUMEHEHHUE ONPEAECIUTENS I PELIEHUS] CUCTEMbl JIMHEWHBIX YPaBHEHHI.
Pemenne npukinaaHbIX 3a7a4 C TOMOLIBIO CUCTEMBI JJMHEWHBIX YpaBHEeHUH. McciienoBanue
IMOCTPOEHHOW MOJENM € MMOMOILBK MATPUL U ONPEICIIUTENICH.

[TocTpoeHne MaTteMaTHUYECKUX MOJEIEN PEAIBHOM CUTYAIMU C IOMOIIBIO YPABHEHUM
U HepaBeHCTB. [IprmeHeHMEe ypaBHEHUMHM W HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX
3a/1a4 M 33724 U3 Pa3IMYHbIX 00JIaCTEeH HAYKU U PEeaTbHOM JKU3HHU.

DyHKUNH U TPaPUKH

OyHKIWMS, c1oco0b! 3ananus GyHKIMU. B3anmao oOpatabie GyHknmn. KoMmosumms
bynkui. ['paduk pyHKImu. DnemMeHTapHbIe TpeoOpa3oBaHus rPaPUKOB (O YHKIIHIA.

OOGmacte ompeneneHuss W MHOXECTBO 3HadyeHWd (yHkmuu. Hymm Qyskmmm.
[IpomexyTku 3HakomocTosHCTBA. UYUETHbie U Heu€rtHble QyHKUMM. [lepuoamyeckue
dbyakuun. [TpoMexxyTku MOHOTOHHOCTH (QYHKIMU. MaKCUMyMbl U MUHUMYMBbI () YHKITUH.
Haubonbiiee u HauMeHbIee 3Ha4eHUS (DYHKIIUU HA IPOMEKYTKE.

Jlunelinas, KBaapaTW4yHass W  JpPOOHO-IMHEHHAs (QYHKUUH. DJIEMEHTApHOE
UCCIIEIOBAHNUE U MIOCTPOEHUE UX TPAPUKOB.



Crenennas pyHKIIMS C HATypaJIbHBIM U 11€JIbIM MOKa3atesieM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa M TpaduKk KOpHA N-OM CTENeHH Kak (QYHKIUA OOpaTHOW CTENEHU C
HaTypaJIbHBIM IIOKA3aTEJIEM.

[lokazarenbHass U Jjorapugmuyeckas (QyHKIMM, HX CBOWCTBA M TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKUUNA Ul peIIEHUs] YPaBHEHUIA.

Tpuronomerpuueckass OKpPY>KHOCTb, ONpPEAECICHUE TPUTOHOMETPUYECKUX (DYHKIMI
YUCJIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCHUMOCTH B pealbHBIX Mpoleccax M sBIeHUsX. [ 'paduxu
pEANBHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

IlocnemoBaTeapbHOCTH,  CHOCOOBI  3aJaHMs  IOCIEIOBaTeabHOCTEH.  Merton
MaTeMaTU4eCKOM HHAYKIMA. MOHOTOHHBIE W OrpPaHUYEHHBIE MOCIEA0BATEIBHOCTH.
HcTopurs BO3SHUKHOBEHUS MATEMAaTHYECKOr0 aHaJIh3a Kak aHaln3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U TeOMETpUYECKas Mporpeccuu. beckoHeyHo yObIBaromas
reomerpuueckass mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TI'e€OMETpUUYECKON
nporpeccu. JIMHEHMHBIM M DKCHOHEHUMAIbHBIM pocT. Yucino e. dopMmyna CIOXKHBIX
OpoLEeHTOB. Vcnonb3oBaHWE NMPOrpeccuu s PElIEHHs peajbHbIX 3aJad MPUKIIAIHOTO
Xapaxkrepa.

HenpepoiBHble QyHKIIMM U UX cBoiicTBa. TOUKM pa3pbiBa. ACUMNTOTHI T'padHUKOB
¢ynkiuii. CBoicTBa (GYHKUMA HENMPEPHIBHBIX Ha OTpe3ke. MeToa HWHTEpBajIoB IS
perieHuss HepaBeHCTB. [IpuMeHeHHEe CBOWCTB HENPEPBIBHBIX (DYHKIMH ISl pelIeHus
3a/1au.

[lepBass u BTOpass mnpou3BoAHbIE (QyHKIHUU. OrmnpeneneHre, reoMeTPUUECKHil u
(bu3znuecKkuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (GyHKIUU.

[IpousBoanbie siemeHTapHbIX GyHKUMA. [Ipon3BogHasi CcymMMbl, TpPOW3BEACHHS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIIUIL.

MHoxecTBa U JIOTHKA

MHoOXecTBO, onepanuy HaJ MHOXKECTBAMHM M HX CBOMCTBa. J(marpammel Oinepa—
Benna. IlpuMeHeHue TEOpPETUKO-MHOKECTBEHHOIO allapara i ONKMCAHUSA pPeallbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 IpYIHX YUYEOHBIX IIPEIMETOB.

Omnpenenenue, TeopeMa, CBONHCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEJICTBHE,
JOKa3aTeIbCTBO, PABHOCUIBHBIE YPABHEHUS.

11 KIJACC

Yuciia 1 BBIYUCTCHUSA

HartypanbHbie u nenble uncia. [I[puMeHeHne NpU3HAKOB AEIUMOCTH LIEJIBIX YHCEIL,
HanOopmmii oOmuii nenurens (nanee — HOJ) n HammeHnbiiee oOmiee KpaTHOE (nanee —
HOK), octatkoB 1o Mmoayito, airoputMa EBkinaa s penieHus 3a1ad B UEJIbIX YUCiIax.

Kowmmnekcupie ymcna. Anrebpanyeckass W TpUTOHOMETpuueckas (OpMBbI 3amUCU
KOMIUJIEKCHOTO 4YHCia. Apu(METUYECKHEe OIepalud ¢ KOMIUICKCHBIMU YHCIIAMHU.
N300parkeHne KOMIUIEKCHBIX YMCENl Ha KOOpAMHATHOW miockocTH. Popmyrna Myaspa.
Kopau Nn-oil creneHn U3 KOMIUIEKCHOrO yucia. lIpyuMeHeHue KOMIUIEKCHBIX YMCEN IS
perieHust GU3NIECKUX U TEOMETPUIECCKUX 3a7ad.

YpaBHeHUS U HEPABEHCTBA

Cuctema U COBOKYIHOCTh YpPaBHEHUN U HEpPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUI C TIOMOIIBI0 TPUTOHOMETPUIECKOM
OKPYXHOCTH. PenieHre TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX U TOTAPUPMUYECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM H COBOKYNHOCTEW pPalUOHAIBHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIApaMeTPaMHu.



IIpuMeHeHnE ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKHUX 3a/1a4
W 33/1a4 U3 Pa3Iu4HbIX 00JacTel HAYKU U pPeabHOM KU3HU, MHTEPIPETALMS MOJTYYEHHBIX
pE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'padpux xomnosunuu GpyHkuui. I'eomerpuueckue o0pa3bl ypaBHEHUI U HEPABEHCTB
Ha KOOPIMHATHOU IIOCKOCTH.

Tpuronomerpuueckue QyHKIHMH, UX CBOMCTBA U IpadUKH.

['padpriueckre mMeTonbl pelieHus ypaBHEHUN W HepaBeHCTB. ['paduueckue mMeTobl
peneHns 3a1a4 ¢ napaMeTpamu.

Hcnonb3oBanue rpadukoB G yHKIMUNA 151 UCCIIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT MPU PEHICHUH 3a7ad U3 JPYTrUX YYEOHBIX MPEIMETOB U pEabHON
KU3HHU.

Havana MaTeMaTH4eCKOro aHajmu3a

[IpumeHeHue mNPOU3BOAHONM K MCCIENOBAHUIO (PYHKIUH HAa MOHOTOHHOCTh U
skcTpeMyMbl. HaxokJeHne HauOosblIero M HAMMEHbBIIEr0 3HAaYeHUW HeNpepbIBHON
(YHKIIMU Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOIHOM ISl HAXOKIACHUSI HAWITYUIIErO PEUIEHUs B MPUKIaAHBIX
3a/iayax, JUisl ONpeAesIeHUsl CKOPOCTH U YCKOPEHUS Ipolecca, 3aJJaHHOro (GopMysIon win
rpadukom.

[lepBooOpa3Has, = OCHOBHOE  CBOWCTBO  TepBooOpa3HbiXx.  [lepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXIeHUs TEPBOOOPa3HBIX.

WNHuterpan. I'eomeTpudeckuil CMbICI HHTErpaya. BeluucieHue onpeacnéHHOro
uHTerpana no ¢popmyine Hetorona-JleitOuua.

[Ipumenenue uHTErpana Juisli HAXOXKIACHUS IUIOMaNe TuIockux (uryp u oOBEMOB
r€OMETPUYECKHUX TEN.

[Ipumepbr  pemenuidt  auddepeHManbHbIX  ypaBHeHUNH.  MaremaTudeckoe
MOJICJIMPOBAHUE PEAbHBIX IPOLECCOB C IMOMOLIBI0 AU(PepeHINaIbHbBIX YpPaBHEHUI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TMMO3UIIMKU OOYYaIOIIerocs KakK AaKTUBHOTO U
OTBETCTBEHHOI0 4JIEHA POCCHICKOro oOIIecTBa, MPEJCTaBICHHE O MaTeMaTHYEeCKUX
OCHOBaxX (pYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHHUM, MPOUEAYpP Tpa)kaaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMATbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr 0 BOCIIMTAHMSA

c(hOpMUPOBAHHOCTh POCCHUHCKOW TPaKJIAHCKONW HJACHTUYHOCTH, YBaXEHHS K
IPOILIJIOMY M HACTOSIIIIEMY POCCHUMCKOM MaTeMaTUKH, I[ICHHOCTHOE OTHOIIEHUE K
JOCTH)KEHUSIM POCCUMCKUX MATEMaTUKOB W POCCHUUCKOM MaTeMaTHYeCKOW IIKOJIbI,
UCIIOJIb30BaHUE ITUX JIOCTHIKEHUM B APYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, cHOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, OJTHYECKOTO TIOBEJICHMS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHECHHEM JIOCTHI)KEHHH HAayKH W JIESITEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIGHHE K MHUPY, BKIIOYAas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajladu, PEIICHUN, PACCYKIECHUM, BOCIPUUMUYUBOCTH K
MaTE€MaTHYECKUM ACIIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTeMaTUYECKUE 3HAHHS B HMHTEpecax
3I0POBOT0 U O€30macHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHUE, COAJAaHCUPOBAHHBIA PpEXKUM 3aHATHM U OTAbIXa, peryJspHas
¢duznueckass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUSIX CIOPTHUBHO-
03 OpPOBHUTENIBHON IESTENBHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LECHHOCTU TPYHOJIOOWs, MHTEPEC K PasIMIHbIM
chepam mpodeccHoHaTbHOM NIEATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymeld mnpodeccun wu
peanu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUJIaHbl, TOTOBHOCTH M CIOCOOHOCTH K
MaTEMaTHYECKOMY OOpa30BaHUI0 W CaMOOOPa30BaHMIO Ha MPOTSHKECHUH BCEH KHU3HHU,
TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEIICHHM MPAKTUYECKUX 3a7a4 MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPHI, MOHUMAHWE BIUSHUS COIMAIBHO-
SKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON M COLUUAIBHOW Cpelibl, OCO3ZHAHUE
[JI00AIBHOTO  XapakTepa dSKOJOTHMYECKHX TMpoOJeM, OpHUEHTAIlus Ha MPUMEHEHUE
MaTeMaTU4YeCKUX 3HaHUW ISl pelleHHus 3aJad B 00JlacTU OKpyKalolled Cpensbl,
[JJAHUPOBAHUE TOCTYMKOB M OIIEHKH HMX BO3MOXHBIX TMOCIEICTBHUI M1 OKpYXKaromiei
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH W OOLIECTBEHHOW MPAaKTUKHU, MOHUMAHHE MaTeMaTU4YECKONW HAyKd Kak
chepbl 4eIOBEUECKON JCSITEIBHOCTH, 3TANMOB €€ Pa3BUTUS U 3HAYUMOCTH JJIS PA3BUTHS
UMBWIN3ALIMK, OBJIAJICHUE SI3bIKOM MaTEeMaTUKA W MAaTeMaTUYECKOM KyJIbTYypol Kak
CPEACTBOM  I[O3HAHUSI  MHUpPAa, TOTOBHOCTh  OCYIIECTBISITH  MOPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSTEIbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS

Bba3oBble joruveckue aeiicTBus:

BBISIBJISITh U XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKN MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUI, OTHOUIEHUH MEXIY HOHATHAMH, (OPMYIUpOBATH ONPEAEICHHUS MOHSATUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIM MPHU3HAK KiacCU(HUKAMU, OCHOBaHUS JJIs1 0000IIEHUS U
CpaBHEHUSI, KpUTEPUH MTPOBOJIMUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEOOPa30BbIBATH CYKIEHUS: YyTBEPAUTEIbHBIE U
OTpULATENbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W MPOTHUBOpEYHS B
(akTax, NaHHBIX, HAOJIOCHUSIX U YTBEPKIACHUSX, MIPEAJIaraTh KPUTEPUU JIJISl BBISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNH;

JIeN1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AaKIIOYEHUH M0 aHAJIOTUK;

OPOBOAUTH CaMOCTOSITEIBHO JIOKa3aTelIbcTBA MAaTEMaTHYECKUX  YTBEPKIACHHM
(npsiMble ¥ OT MPOTUBHOIO), BBICTpPAaWBaTh AapPryMEHTAllMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJBL;

BbIOMpaTh cnoco0 peleHus yuyeOHOM 3aaaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaumboJsiee MOAXOASIIMA C YyY4ETOM CaMOCTOSTEIbHO BBIJIETEHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTebckue 1eiiCTBUS:

UCIIOJIb30BaTh ~ BONPOCHI  KaK  HCCJIEAOBATENbCKUM  WMHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTUBOpeYHe, MpodieMy, yCTaHABIMBATh
MCKOMOE U JIaHHOE, (OPMHUPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIIEJOBAaHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOTo OO0BEeKTa, SBJICHMS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1y 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

caMoOCTOATEIbHO  (popmynupoBaTh 000OIIEHUST MW BBIBOABI IO pe3yjbTaTam
NPOBENEHHOTO HAOIOEHUs, HMCCIEOBaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3YNIBTATOB, BHIBOJAOB U 0000IICHUM;

OPOTHO3UPOBATH  BO3MOXKHOE  Ppa3BUTHE ITpoliecca, a TakkKe BBbIIBUTATh
NPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISBJIATH Ae(UIUTH HHGOPMAIINH, JAHHBIX, HEOOXOUMBIX JIJIs1 OTBETA HA BOIMIPOC H
IUTSL PELLICHUS 3a/1a4u;

BbIOMpaTh HMHPOPMALUIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATh HH(OPMAIUIO PA3THYHBIX BUIOB U (opm
pEACTaBICHUS;

CTPYKTYpUpOBaTh HH(OpPMAIMIO, MPEACTaBIATh €€ B pazIuuHbIX (dopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLIEHUBATh HAJEKHOCTh HHGPOPMALMU IO CaMOCTOSTENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eCTBUS

Oo0wenue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSMH H
HeasiMH OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX H
MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIIeHUsl 3aJayd, KOMMEHTHUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOU TEMBI,
mpoOJIeMBbl, perraeMoi 3ajadu, BHICKA3bIBATHh HJICH, HAIICIICHHBIE HA TOWCK PEIICHHUS,
COMNOCTABJISITh CBOM CYXKIEHUS C CYXICHUSIMU JPYrUX YYaCTHUKOB JIHAJIOTa,
OoOHapyXUBaTh Pa3Myue U CXOJICTBO MO3UIIMMI, B KOPpeKTHOU (opme dhopmyIupoBaTh
pa3HoOrjIacus, CBOU BO3PAXKECHUS;



NPEJCTaBIATh PE3YNbTAaThl pEHICHHUA 3aJaud, OJKCIEPUMEHTa, WCCIeIOBaHu,
MPOEKTa, CAMOCTOSITENIEHO BBIOUPaTh (hopMaT BHICTYIUICHHS C yYETOM 3a/1a4 Mpe3eHTAIIH
1 0COOEHHOCTEH ayAUTOPHUHU.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH TUIaH, aJITOPUTM PEIICHHS 3a7a9d, BEHIOMPATh CIIOCO0 pelieHHs ¢ y4ETOM
UMEIOIINXCS  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEILICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

BJIa/IeTh HAaBBIKAMU TI03HABATEIBHOW pedlekchu KaK OCO3HAHUS COBEPIIAEMBIX
JACHCTBUI W MBICIUTENBHBIX TMPOILIECCOB, HMX pe3ydbTaToOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTra peHIeHHs MaTeMaTHYeCKOM
3a/1a4H;

NPEBUICTh TPYIHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IPU PEIICHUH 3a]]a4, BHOCHTH
KOPPEKTHBBI B JCATEIBPHOCTH Ha OCHOBE HOBBIX OOCTOSITCIIBCTB, JAHHBIX, HAHJICHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yibTaTa ICIIM W YCIOBUSAM, OOBSICHATh MPUYUHBI
JTOCTKEHUS WU HEJOCTHIKEHHUS PE3yIbTaTOB JIESITEIbHOCTH, HAXOAUTh OIMINOKY, JaBaTh
OLIEHKY TIPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHONH W WHIUBUIYaJIbHOH PabOTHI
IPH PEIICHUYU yUeOHBIX 3aJ1adu, IPUHUMATH 11eJIb COBMECTHOM JIEITEILHOCTH, INIAHUPOBATh
OpPTraHM3aIMI0 COBMECTHOW paboThl, pachpeneisTh BHIBI padoOT, JOTOBapUBATHCS,
0o0CyXaTh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCYXJeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U MHBIE), BHIOIHIATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUSL C APYTMMH YWICHAMH KOMAaHJIbI, OI[EHUBATh KA4eCTBO CBOETro BKJaja B OOIIUMN
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy ob6yuyenust B 10 kiacce o0yyaromuics MOJYyYUT CIEAYIONIUE MPEIMETHBIC
pe3yabTaThl MO OTIACIBHBIM TeMaM paboueld mporpaMmbl yueOHOTO Kypca «Ajredpa u
Havajia MAaTEMaTUYECKOTO aHATH3ay:

Yucaa 1 BHIYMCICHUSA:

CBOOOJHO  OMEPUPOBATH MOHATUSMU: PANUOHATBHOE YHUCIO, OECKOHEYHAsS
MePHOUYECKast APOOb, IPOLEHTHI, UPPALUOHAIBHOE YHCII0, MHOXECTBA PAlHOHAIBHEIX U
JEUCTBUTENBHBIX YHCEI, MOIYJIb IEUCTBUTEIBHOTO YHUCIIA;

MPUMEHSTh z[p06H U TIPOICHTHI NJIsi PEIICHUS MPUKIATHBIX 3a7ad U3 Pa3TUIHBIX
OTpacyiedl 3HAaHUW U PEaIbHOU KU3HH;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, IPABIIIA OKPYTIICHUS, IPUKUIKY U OIICHKY
pe3ynbTaTa BHIYUCIICHHM;

CBOOOJTHO OMEPHPOBATH MOHSATHEM: CTENEHb C IEJBIM IOKa3aTelieM, MCII0JIb30BaTh
MOAXOAIIYI0 (DOPMY 3alMHMCH JEHCTBUTEIBHBIX YHCEI JJIS PEIICHHS MPAKTHUYECKUX 3a/1a4
Y TIPEJICTABIICHUS JAHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: APUPMETHUECKUI KOPEHb HATYPAbHOMN CTETICHH;

CBOOOTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIOHAIIBHBIM TIOKA3aTeeM;

CBOOOJTHO OTIEpPUPOBATH MOHIATHAMU: JIOTApU(PM UYnCIa, TECATUYHBIC U HATypaIbHBIC
norapugmsl;

CBOOOJHO OMEpPUPOBATh TOHATHSAMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC
YHCIIOBOTO apTyMEHTA;

OTIEpUPOBATh TMOHATUSMU: aAPKCUHYC, AaPKKOCHHYC U apKTaHTE€HC YHUCIOBOTO
aprymeHTa.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJHO OINEPUPOBATHh MOHATHUSMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIC YPaBHCHUS U YPaBHCHUS-CIICICTBUS, PAaBHOCHIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3IUYHBIC METOBI PEIICHHS PAIIMOHATBHBIX U JPOOHO-PAMOHATBHBIX
ypaBHEHUH, MPUMEHSTh METOJ] MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSIMH: MHOTOWICH OT OJTHOHM MEepEeMEHHON, MHOTOWICH
C TeNbIMU KO3 (UIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh NEJICHUE MHOTOYJIEHA Ha
MHOTOUJICH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemienus 3aaay;

CBOOOJHO ONEPHUPOBATH TOHATHUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHHWH, MaTpwuIla,
OTIPEICTUTENTh MATPUIBI 2 X 2 U €ro TeOMETPUYECKUH CMBICI, UCIOJIb30BaTh CBOWCTBA
ompenenutens 2 X 2 IS BBIYKACICHUS €r0 3HAYCHHS, NMPUMCHSATH ONPEICITUTEIH IS
pEIICHHUS] CHUCTEMBl JIMHEHWHBIX YpPaBHCHHH, MOJEIUPOBATh pEATbHBIE CHTYaIlUd C
MMOMOIILI0 CHCTEMBI JIMHCWHBIX YpaBHEHUH, HCCIECNOBAaTh IOCTPOCHHBIC MOJCIH C
TIOMOIITLI0 MATPHIL ¥ OTIPEACITUTEIICH, HHTEPIPETUPOBATH IMOTYUYEHHBIN pe3y/IbTaT;

UCIIOJIb30BaTh CBOMCTBA JICHCTBUI C KOPHSIMHU JIJIs TPeoOpa30BaHUs BhIPAKCHUM;

BBITIOJHATE TIPEOOpPa30BaHUsl YHCIOBBIX BBIPQKCHHM, COACPIKAIIUX CTEICHU C
paIMOHAILHBIM TTOKA3aTelIeM;

UCIIOJIb30BaTh CBOWMCTBAa JIOTapu(MOB 11 TIpeoOpa3oBaHUs JIOTaPHUPMUICCKUX
BBIPKEHU;

CBOOOJTHO  ONMEpUPOBATh TMOHATHUSAMH: HWpPpPAMOHAIBHBIC, TIOKa3aTelIbHBIC U
JorapuMUYECKUE YPaBHEHUSA, HAXOJIUTh WX PEHICHUS C TOMOIIBI0 PAaBHOCHIBHBIX
IIEPEX0JI0B UJIU OCYIICCTRIISIS IPOBEPKY KOPHEH;

NPUMCHAThL OCHOBHBIC TPUTOHOMETPHUYECKHE (QOPMYINIBI I TpeoOpa3oBaHUS
TPUTOHOMETPUYCCKHUX BhIPAKCHU;

CBOOOJHO OIEPUPOBATHh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTH
HeoOXoauMbIe  (OPMYJIBI  JUIsI  PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPHUYCCKUX
YpPaBHEHUM;

MOJIETTUPOBATh peajbHbIe CHUTyallMd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKEHMS,
ypaBHEHHMsI, HEPABEHCTBA IO YCJOBHUIO 3aJlayl, MCCJIEN0BATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHKUEM ammapara ajareophl.

DOyHKUMH U TPAPUKH:

CBOOOJHO OMEPUPOBATH TMOHATUSMU: (DYHKIMSA, CHOCOOBI 3aJaHust (PYHKIIUH,
B3aMMHO oOOpaTHble (YHKIIUH, KOMITO3HUIUS (PYHKIWN, TpaduK (YHKIHH, BBIMOJHSATH
aJIeMeHTapHbIe IpeoOpazoBaHus rpaduKoB QYHKITUI;

CBOOOJHO OMEPHUPOBATH MOHATHUSAMU: 00JIACTh OMPEEICHUS U MHOKECTBO 3HAYCHUHN
byHKIMM, HYTW QYHKITUH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO OMEPUPOBATH MOHATUAMU: YETHBIC U HEUETHBIE (DYHKIUH, IEPUOTUUECKUE
(GYHKIIMU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMU, MAKCUMYMbl U MUHUMYMBI (DYHKITUH,
HauOOJbIIIee U HANMEHbBIIIee 3HAaUCHHE (PYHKIIMN HA TPOMEKYTKE;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CTENIEHHAs (PYHKIUS C HATYPAIbHBIM U IEIBIM
nmokasarenieM, Tpaduk CTemeHHOW (YHKIIMU C HATYPAJbHBIM M IIEJBIM TOKa3aTelieM,
rpaguk KOpHS N-OM CTemeHW Kak (QYyHKIUKM OOpaTHOM CTEMEeHH C HaTypalbHBIM
MoKa3aTeseM;

OTIepUPOBATh MOHITHIMU: JTUHEHHAS, KBaApAaTUYHAS U JPOOHO-IMHEHHAS (YHKIIUH,
BBITIOJTHATD JIEMEHTAPHOE UCCIIEIOBAHNE U TMIOCTPOEHUE UX TpadUKOB;

CBOOOJTHO OMIEPHPOBATH MOHATUSIMU: TTOKA3aTeNIbHAs U JorapudmMudeckas QyHKIHH,
WX CBOWMCTBA M rpadKH, UCIIOIH30BATh WX Tpa(UKU I PEIICHUS YpaBHEHUH;

CBOOOJTHO  OMEpPUPOBATH  TOHATHSAMHU:  TPUTOHOMETPHUYECKAS  OKPY>KHOCTH,
OTIpEJICIICHIE TPUTOHOMETPHUSCKUX (DYHKITMIT 9UCTIOBOTO apTyMEHTa,

MCIIOJIb30BaTh Tpadukn (YHKIUNA NI WCCIIEIOBAHUS TPOIECCOB M 3aBUCUMOCTEH
IpU pPEUICHUW 3a/ad U3 JPYruX Y4eOHBIX MPEIMETOB M PEajbHOW >KU3HU, BBIPAXKAThH
dbopMynamMu 3aBUCUMOCTH MEXTY BETUINHAMU;

Hauajsia MaTeMaTH4eCKOro aHaIN3a:

CBOOOTHO  OMEpUPOBATH TMOHATUSAMH: apudMeTHUecKass ¢ TeoMeTphYecKas
mporpeccusi, OSCKOHEYHO YOBIBAIOIasi TEOMETPHUYECKas TMPOTpPecCcHsi, JTUHEHHBIN U
OKCIIOHEHITUATBHBIA POCT, (OPMyJa CJIOKHBIX MPOIEHTOB, MMETh TMPEIACTABICHUE O
KOHCTAHTE;



WCIIOJIB30BaTh IPOTPECCUN JJISl PELIEHUS PEATIbHBIX 3a7a4 NPUKIaJHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: TOCIEAOBATENILHOCTh, CHOCOOBI 3aJaHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE ITOCIENOBATEIBHOCTH, TOHUMATh
OCHOBBI 3apPO’KJIECHUSI MAaTEMAaTUYECKOI0 aHAJIM3a KaK aHajJu3a 0€CKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: HENPEPHIBHbIE (YHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKIMS, HEPEPbIBHAS HA OTPE3KE, MPUMEHSThH
CBOICTBa HENPEPBIBHBIX (DYHKIIMI AJis pelleHus 3a1a4;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: IEpBasi U BTOpas MPOMU3BOAHBIE (DYHKIIUH,
KacarenpHas K rpaduky QyHKLINM;

BBIUMCIISATh MPOU3BOAHBIE CYMMBbI, MPOU3BEJAEHUS, YACTHOIO M KOMIIO3ULMHU JABYX
(yHKUUH, 3HaTh IPOU3BOAHBIE FJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUM U (U3HUECKUN CMBICT MPOU3BOIHOM ISl pelIeHUS
3a/1ad.

MHosxecTBa U JIOTMKa:

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: MHOXKECTBO, ONEpallMy HaJ MHOKECTBAMU;

UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT JUisl ONKMCAaHUs PeajbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a1a4 U3 APYTUX YUEOHBIX PEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHITUIIMU: OIpEJIeIeHUE, TEOpEMa, YPaBHEHHUE-CIIE/ICTBUE,
CBOICTBO MAaTeMaTHUYECKOro OOBEKTa, 0KA3aTeIbCTBO, PABHOCUJIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xoniy o6yuyenust B 11 kiacce oOyyaromuiics MOJYyYUT CIEAYIOLUIUE MPEIMETHbBIC
pe3yNbTaThl MO OTACIBbHBIM TeMaM pabouel mporpamMMmbl yueOHOro Kypca «Anredpa u
Hayajia MaTEMaTHUYECKOr0 aHaJIU3a:

Yuciia ¥ BBIYUCTCHUA:

CBOOOJTHO OIEpUPOBATh MOHATUSMU: HATypalbHOE M I1EJ0€ YHCIO, MHOXECTBa
HATYpPAJIbHBIX U IEJIBIX YHCEII, UCII0JIb30BAaTh NPU3HAKU IeIUMOCTH 1enbix uncen, HO/ u
HOK HatypanbHBIX yncen 1l pelIeHHs 3a/1ad, IPUMEHTh AropuT™M EBKINa;

CBOOOJIHO OMEPUPOBAThH MOHATHEM OCTATKa MO MOJYJII0, 3alMCHIBATh HATypaibHBIC
Yyucia B Pa3IMYHbIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO  ONEpPUPOBATH TMOHATHSIMHU: KOMIUIEKCHOE€ YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~YHCEN, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpanyeckod u
TPUTOHOMETPUYECKON (opme, BBIIONHATH apuPMETHUECKUE ONepald ¢ HUMH U
MU300paXkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh TMOHATUSMU: HUPpPALUOHAIBHBIC, TOKa3aTelIbHBIE U
norapuMUYECKUE HEPABEHCTBA, HAXOJUTh HMX PEIICHHUS C IMOMOIIBIO PABHOCHIBHBIX
EPEXOJIOB;

OCYILECTBIIATH OTOOP KOPHEH NP pelIeHUH TPUTOHOMETPHUUECKOTO ypaBHEHUS;

CBOOOJIHO ONEPHUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO, NMPUMEHSThH
HeoOXoaumble (OPMYNBl Uil PEUICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHUCTEMA U COBOKYNHOCTh YpPaBHEHUH W
HEPAaBEHCTB, PABHOCHJIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEM palMOHAIbHBIX, HPPAUUMOHAIBHBIX, I10KA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTs paioHalIbHbIE, HWPpalMOHAIbHBIE, MOKa3aTeNbHbIE, JIOTapUPMUUECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJIEpKAIIME MOLYJIM U TapAMETPHI;

NPUMEHATH TpadUyecKue METOABI JJIs PEIICHUs] YpaBHEHUI 1 HEPaBEHCTB, a TaKXKe
3a/1a4y ¢ mapaMeTpaMu;

MOJIEJINPOBATh PEAJBHBIE CUTYallUH Ha A3BIKE anreOpbl, COCTABIIATH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI [10 YCIOBUIO 33/1a4M, UCCIEA0BATh NOCTPOEHHBIE
MOJENIM C MCIHOJIb30BAHMEM ammapaTta ainreOpbl, HHTEPIPETHUPOBATH IMOJYyYECHHBIN
pe3ymbTar.

DOyHKUUM U TPaPUKH:



CTPOUTH rpadKy KOMIO3ULINHU HYHKIUI C TOMOIIBIO SJIEMEHTAPHOT'O UCCIICI0BAHUS
1 CBOMCTB KOMITO3UITUU JBYX (DYHKIIHM;

CTPOUTH TEOMETPUUECKHE OOpa3bl YpaBHEHMM W HEPABEHCTB HA KOOPJIWHATHOU
IUIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TPAPUKHU TPUTOHOMETPUUECKUX (PYHKIINIA;

MPUMEHSITH (DYHKIIUU JJ1s1 MOJICIIMPOBAHUSI U UCCIIEOBAHUS PEalIbHBIX MPOIIECCOB.

Havaia MmaTeMaTHYeCKOI0 aHAJIN3A:

WCIIOJIb30BaTh MPOU3BOJHYIO JJIsI HCcieAoBaHUS (YHKIMU HAa MOHOTOHHOCTH H
AKCTPEMYMBI;

HaxoJUTh HauOOJbIIee W HaUMEHbIlIEe 3HAYeHUs (YHKIUU HENPEePHIBHOM Ha
OTpE3KE;

WCMOJIb30BaTh  MPOU3BOJHYIO Uil HAXOXKACHUA HAWIYYIIErO pEIICHUS B
NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-’KOHOMUYECKHUX, 3aJadax, IJs ONpeAcIeHUsd
CKOPOCTH M YCKOPEHUSI TIpoIiecca, 3aJaHHOro (hopMyJion i rpagukom;

CBOOOJIHO ONEPUPOBATh TMOHSATUSIMU: TEPBOOOpa3Hasi, ONPEAEIEHHBIN WHTErpall,
HAXOJIUTh MEPBOOOPA3HbIC PJIEMEHTAPHBIX (QYHKIMN M BBIUUCIATH UHTErpA 10 (hopmylie
Hrrorona-JleniOHuma;

HAXOJIUTh IUIOMIAAH TUIOCKUX (GUTYpP U O0BEMBI TEJT C TOMOIIBIO HHTErpaia;

UMETh TMPEJACTABICHUE O MATEeMaTUYECKOM MOJCIMPOBAHMM HAa IPUMEPE
cocTaBlieHUs MU PepeHIIMaTbHBIX YPaBHEHUH;

peliarb MPUKIAIHBIC 3aJa4yd, B TOM 4YHCIE COUHAIBHO-3KOHOMUYECKOTO U
buzIecKoro xapakTtepa, CpeacTBamMu MaTeMaTHUYECKOTO aHau3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaunuyecrBo 4yacos DJIeKTPOHHBbIE
Ne
KonTpoJas (uudgposbie)
n/ HanmeHnoBaHue pa3ie/ioB U TeM NPOrpaMMbl IpakTHYeck
Bcero HbIE o0pa3oBaTejibHbIE
n ue padboTsbl
padoTsI PECYPChI
MHOK€eCTBO ACHUCTBUTENBHBIX YHCEI. MHOTOWICHBI.
1 PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHUCTEMBI 24 1 0 https://resh.edu.ru/
JIMHEWHBIX YPaBHEHUN
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C HEIbIM 19 1 0 httos://resh.edu.ru/
MoKa3aTeIeM
3 Apudmernueckuit KopeHb N-oii creneHu. MppaunonanbHbie 15 1 0 httos://resh.edu.ru/
YpaBHEHUS
4 [TokazarenpHas pynkius. [lokazarenbHbIe YpaBHEHUS 10 1 0 https://resh.edu.ru/
5 Jlorapudmuueckas ¢ynakius. Jlorapudmudeckne ypaBHEHUS 18 1 0 https://resh.edu.ru/
6 TpuroHoMeTpru4yecKkre BEIPAKEHUS U YPABHEHUS 22 1 0 https://resh.edu.ru/
7 [TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1 0 https://resh.edu.ru/
8 HenpepsiBabie pynkumu. [IponsBoanas 20 1 0 https://resh.edu.ru/
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 5 2 0 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
n/ KonTtpoJbHbie IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
n padoTsbI padoThI
" N
1 CCHeHOBaHI:Ie (ymKumii ¢ nomompio 22 1 0 https://resh.edu.ru/
MIPOU3BOTHOM
2 [lepBooOpa3Has 1 UHTErpa 12 1 0 https://resh.edu.ru/
I'paduiku TpUTOHOMETPUUIECKUX
3 ¢byskuuii. TpuroHomerpuueckue 14 1 0 https://resh.edu.ru/
HEpPaBEHCTBA
4 UppanmonanbHpie, TOKa3aTeIbHBIE U 24 1 0 httos://resh.edu.ru/
norapu(MuvecKue HepaBEeHCTBA
KommekcHbie unciia 10 1 https://resh.edu.ru/
HarypanbHble U 1ienbie yncna 10 1 https://resh.edu.ru/
CucrteMbl pallMOHAJIBHBIX,
7 HUppalMOHAJIBHBIX MTOKA3aTEJIbHBIX U 12 1 0 https://resh.edu.ru/
Jorapu(PMUYECKUX YpaBHEHUN
8 3agauu ¢ mapaMeTpamu 16 1 0 https://resh.edu.ru/
I1 000
9 OBTOPEHAE, 00 meHI:Ie’ 16 2 0 https://resh.edu.ru/
CHCTEMAaTHU3alMs 3HAaHHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOITPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka KosmyecTBo yacos
n/m Bcero | Kourtpoubhbie | IlpakTuy
padoThbI ecKme
padoTbI
[[MHOkeCcTBO, OTepali Hai MHOXKECTBAMH U UX CBOMCTBA 1
Huarpammsl Ditiepa-Benna
[IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO anmapara Jyisi perieHus 1
4 Panmonaneapie uncna. OOBIKHOBEHHBIE M IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEYHBIC
MIePUOANYECKHIE TPOOH 1 0 0
5 Panmonaneupie uncna. OOBIKHOBEHHBIEC M JIECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEYHBIC
MePUOANIECKUE APOOH 1 0 0
6 HpI/IMeHeHI/Ie z[po6el71 U IIPOLICHTOB JUI pELICHUs NPUKIaIHBIX 3a1a4 1 0 0
7 HpI/IMeHeHI/Ie z[po6el71 U IIPOLICHTOB JUI pEUICHUs NPUKIaIHBIX 3a7a4 1 0 0
8 HelictBuTenbHbie yncia. PalimoHanbHble M HppaloHaIbHbIE YUCia 1 0 0
9 ApubdmMeTnueckue orneparuu ¢ J1eHCTBUTEILHBIMHU YUCIaMU 1 0 0
10 Moynb I€MCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1 0 0
11 [TpubmxEHHBIC BRIYUCIICHUS], IPABHUIIA OKPYIJICHUS, IPUKUIKA U OIICHKA PE3YJIbTaTa BIYMCICHUN 1 0 0
12 OcHOBHBIE METO/IbI PEILICHUS 1IeNbIX U APOOHO-PAIIMOHATILHBIX YPABHEHUI U HEPABEHCTB 1 0 0
13 OcHOBHBIE METO/IbI PEIIEHUS 1EeNbIX U APOOHO-pAIlIOHATILHBIX YPaBHEHUN U HEPABEHCTB 1 0 0
14 OcHOBHBIE METO/IbI PEILIEHUS IEeNbIX U APOOHO-pAIlIOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1 0 0
15 MHorouseHsl OT OJJHOM nepeMeHHOU. JleneHre MHOrousieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
Besy 1 0 0
16 MHuorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1
17 Peurenue cucreM JIMHENHBIX YpaBHEHUN
18 Peurenue cucreM JIMHENHBIX YpaBHEHUN




Martpuna cucteMsl JMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULbl 2X2, ero reoMeTpUUECKUi

19 CMBICII M CBOMCTBA; BBIUMCIIEHUE €r0 3HAUECHHUS ! 0 0
20 Omnpenenurens MaTpulpl 2X2, €ro FTeOMETPUYECKUI CMBICT U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAUECHHUS 1 0 0
21 [IpuMeHeHue onpenenuTens JUisl pelIeHUsT CUCTEMBbI JINHEWHBIX YPaBHEHUN 1 0 0
22 Pemenue npuknaaHpix 3a1a4 ¢ MOMOILBIO CUCTEMbI JINHENHBIX YpaBHEHUN 1 0 0
23 Pemenue npukiaaHbIxX 3aa4 ¢ HOMOUIbIO CUCTEMBI JINHEHHBIX YpaBHEHUM 1 0 0
24 KonTponsnas pabora: "PannonanbHble ypaBHEeHUs U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX YpaBHEHUN" 1 1 0
25 OyHK1MS, criocoObl 3aganus GyHkunu. Bzaumuo oOparubie pynkunu. Komnosunus GyHkimit 1 0 0
26 I'paduk pynkmu. JnemeHTapHble IpeoOpazoBaHus rpaduKoB (YHKIHMA 1 0 0
97 Ob6nacTh onpeaeneHus U MHOXKecTBO 3HaueHuid GyHkuu. Hynu ¢pyakun. [IpomexxyTku 3Hak

MOCTOSIHCTBA 1 0 0
28 Yérnble u Heu€THbIE pyHKUMU. [Tlepuoanueckue pyHkuu. [IpoMexyTKn MOHOTOHHOCTH (YHKLIUN 1 0 0
29 MaxkcumMyMmbl 1 MUHUMYMBI QyHKIIMUA. Hanbombiiee n HaMeHblee 3HaueHne (PyHKIMK Ha

MIPOMEXYTKE 1 0 0
30 Jluneiinas, kBaapaTuyHas U ApOOHO-IIMHEWHAsT (PYHKITUU 1 0 0
31 DeMeHTapHOE MCCIICIOBAaHNE U TTOCTpOEHUE TPpaPUKOB ATHX (HYHKIIHIA 1 0 0
32 DeMEeHTapHOE UCCIICIOBAHNUE U MTOCTPOCHHUE IPAPUKOB ITUX (PYHKITHI 1 0 0
33 CreneHb ¢ LeIbIM IToka3areineM. buanom HrroTona 1 0 0
34 CreneHb ¢ LeIbIM IToka3areieM. bunom Hrrotona 1 0 0
35 CrenenHas ¢GyHKIMS C HATypaJIbHBIM U IIeNIbIM MoKa3aTteneM. E€ cBoiicTBa u rpaduk 1 0 0
36 Kontponsnas pabora: "Crenennas ¢pynkius. E€ cBoiicTBa u rpaduk” 1 1 0
37 Apudmernueckuil KOpeHb HATYPAIbHOW CTENIEHH U €r0 CBOMCTBA 1 0 0
38 ApudmeTnueckuit KOpeHb HATYPAIbHOW CTENIEHH U €r0 CBOMCTBA 1 0 0
39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH, CONEPIKAIINX CTENIEHN U KOPHU 1 0 0
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKESHHM, COIEPKAIINX CTETICHU U KOPHU 1 0 0
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETICHU U KOPHU 1 0 0
42 Uppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUSI UPPALIUOHATIBHBIX YPABHEHUI 1 0 0




43 WppanmonaibHble ypaBHeHNs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIbHBIX YPABHEHUN 1 0 0
44 WppanmonaibHble ypaBHeHN. OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIBHBIX YPABHEHUN 1 0 0
45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1 0 0
46 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1 0 0
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1 0 0
48 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1 0 0
49 CpoiicTBa u rpauK KOpHs N-Oi CTENEeHN KaK (YHKIIMM 0OpaTHOW CTENEHH C HAaTypaJbHbIM L 0 0
MoKazaresiem
50 CpoiicTBa u rpauK KOpHs N-Oi CTENEeHN KaK (YHKIIMU 0OpaTHON CTENEHU C HAaTypajIbHbIM L 0 0
roKasaresemM

o1 KonTponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-oif crenenu. MppaunoHanbHble ypaBHeHUS" 1 1

52 CreneHs ¢ pallMOHAJIBHBIM MOKAa3aTeIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ pallMOHATILHBIM [TOKa3aTeIeM U €€ CBOMCTBa 1

54 CrerneHp ¢ pallMOHATIBHBIM TIOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazarenpHas GyHKIHS, €€ CBOWCTBA U rpaduK 1

56 Hcnonws3oBanue rpaduka GyHKIIUN IS peICHUs YPaBHEHHUI 1

57 Hcnonw3oBanue rpaduka GyHKIIUU I pEIICHUsT YPaBHCHHM 1

58 IToxa3zaTenbHble ypaBHeHUs. OCHOBHbIE METO/bI PELLICHH TI0KA3aTeNIbHBIX YpaBHEHUN 1

59 IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILIEHUS T0KA3aTEIIbHBIX YPABHEHUI 1

60 IToxa3zaTenbHble ypaBHeHUs. OCHOBHbIE METO/IbI PEILICHH T0OKA3aTeNIbHBIX YpaBHEHUN 1

61 Kontponsnas pabora: "[lokazarensnas ¢pynkuus. [lokazarenbHbie ypaBHeHUs" 1 1

62 Jlorapudm yucna. CoiictBa norapudpma 1

63 Jlorapugm uucna. Coiicta norapupma 1

64 Jlorapugm uucna. CoiicTBa jgorapudpma 1

65 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1

66 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1

67 [IpeobpazoBaHue BBIpaKEHHIA, COACPIKALINX JIOTApU(MBI 1




68 [IpeoOpazoBaHue BBIpasKEHHIA, COACPIKALINX JIOTAPU(MBI 1
69 [IpeoOpazoBaHre BBIpaKEHHIA, COACPIKALINX JIOTAPU(MBI 1
70 Jlorapudmmueckas GyHKIHs, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmmueckas QpyHKIHs, €€ CBOHCTBA U Tpaduk 1
72 Hcnonb3oBanue rpaduka GyHKIUYU A5 pEeLIEHUS] ypaBHEHUN 1
73 Hcnonp3oBanue rpaduka GyHKIUK 1715 peHICHUs] ypaBHEHHHA 1
74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIIeHUs Jorapu(pMUUECKUX YpaBHEHUN 1
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIIeHU Jorapu(PMUUECKUX YpaBHEHUN 1
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS JIOTAPU(PMUUECKUX YPAaBHEHUM 1
77 PaBHOCHIIbHBIE TIEpEXOIbl B PELIEHUH JIOTapU(PMUUECKUX YpaBHEHHM 1
78 PaBHOCHIIBHEIE TTEPEXOIBI B PEIICHUH JOTapu(PMUUECKIX YPaBHEHUH 1
79 KonTponsnas pabora: "Jlorapupmuueckas pynkuus. Jlorapubmudeckue ypaBHeHus" 1
80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC ¥ apKTaHT€HC YHCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
84 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEEICHUE TPUTOHOMETPUYECKUX (DYHKIMI YMCI0BOTO

aprymMeHra 1
85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJEICHHE TPUTOHOMETPUYECKUX (DYHKIMI YMCI0BOTO

aprymMeHra 1
86 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
87 OcHoBHBIE TPUTOHOMETpUYECKUE HOPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH 1
91 [IpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAXKEHUH 1
92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHU I 1




93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUI 1
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemienne TpUroHOMETPHYECKUX ypaBHEHUH 1
96 Pemienne TpUroHOMETPHUECKUX ypaBHEHUH 1
97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
98 Pemienne TpUroHOMETPHYECKUX ypaBHEHUH 1
99 Penrenne TpUrOHOMETPHYECKUX ypaBHEHUH 1
100 Penrenne TpUrOHOMETPHUECKUX ypaBHEHUH 1
101 KonTponshas pabora: "TpuroHoMeTpruueckue BbIpaKeHHUs] 1 TPUTOHOMETPUUYECKHE ypaBHEHUs" 1
102 ITocieqoBaTenbHOCTH, CHOCOOBI 3aJaHUs [TOCIEA0BATEILHOCTEH. MEeTO I MaTEMAaTUUECKOM

WHTYKITHHA 1
103 MOHOTOHHBIE B OTPaHUYECHHBIE TIOCIIE0BATENILHOCTH. McTOpHs aHam3a 0eCKOHEYHO MaJTbIX 1
104 Apudmernueckast Iporpeccust 1
105 ['eomeTpuueckas mporpeccust 1
106 beckoneuHo yObIBaroIIas TeOMEeTpUYECcKas MpoTrpeccust 1
107 CymMa GeckOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1
108 JInHEeHbIN U SKCIOHEHIMaIbHBINA pocT. Hucio e. Dopmyra ClI0KHBIX MPOILIEHTOB 1
109 JInHeHbIN U 3KCIOHEHIMaIbHbINA pocT. Yucrno e. dopmyna C0xKHBIX MPOLIEHTOB 1
110 Hcnonb30Banue mporpeccuu sl perieHus peajibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa 1
111 Kontponbnas padota: "[locnenoBaTebHOCTH U TPOTPecCHu’” 1
112 HenpepriBHbIEC (DYHKIINHN U X CBOMCTBA 1
113 Touka pa3pbiBa. AcUMNTOTHI TpaUKOB PyHKIIUH 1
114 CBoiicTBa (hyHKIMI HENIPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
116 Metoa MHTEpBAJIOB ISl pELICHUS HEPABEHCTB 1
117 MeTo1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB 1
118 Metoa UHTEpBAJIOB JUIsl PELICHUSI HEPABEHCTB 1




119 [TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUI JUTS pelieHHs 3a1a4 1
120 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUI JUTS pelieHus 3a1a4 1
121 [lepBas u BTOpas Mpou3BOAHBIEC GYHKIIUU 1
122 Omnpenenenne, reOMETPUYECKUI CMBICI IPOU3BOIHOM 1
123 Onpenenenne, GU3HYSCKUN CMBICI IPOU3BOHOM 1
124 VYpaBHeHHE KacaTeNbHOU K TpaduKy QyHKIUN 1
125 VYpaBHeHHEe KacaTenbHOU K rpapuky QyHKIIUN 1
126 [Tpon3BoaHBIE AIIEMEHTAPHBIX QYHKIUH 1
127 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLNN 1
128 [Tpon3BoHAs CyMMBI, IIPOU3BENICHHS, YACTHOTO ¥ KOMIIO3HIINU (DYHKITHIHA 1
129 [TponsBoHAs CyMMBI, IIPOU3BENICHHSI, YACTHOTO ¥ KOMITO3HUIIMU (DYHKITHIHA 1
130 [TponsBoHAs CyMMBI, IIPOU3BENICHHSI, YACTHOTO ¥ KOMITO3HUIIMU (DYHKITHIA 1
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIlis 3HaHui: "YpaBHeHU" 1
133 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTH3aus 3HaHui: "OyHKIuu" 1
134 Hrorosas koHTpoabHas paboTa 1
135 Hrorosas koHTpoabHas paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AINS 3SHAHUIA 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

Ne Tema ypoka KoJsn4yecTrBo yacos
n/n Bcero KoHTpo/ibH IIpakTHYeck
ble paboThI ue padboTsbl
1 [TpumeneHme MPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [IpumeHneHne Mpou3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI 1
3 [IpumeHneHne nMpou3BOIHOM K HccIe10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
4 [IpumeHeHue npor3BoIHON K HcCe10BaHUI0 (QYHKIIMI HAa MOHOTOHHOCTb M SKCTPEMYMBbI 1
5 [IpumeHneHne Mpor3BOIHOM K HCCIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
6 [IpumeHeHne Mpon3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
7 Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYSHUST HETIPEPHIBHON (DYHKIIMHM HA OTPE3Ke 1
8 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYEHHsI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3ke 1
9 Haxosxnenne HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYEeHUsI HENPEPhIBHOM (PYHKIIMK Ha OTpe3Ke 1
10 Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHON (DYHKIIMHM HA OTPE3Ke 1
11 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUSHUST HETIPEPHIBHOM (DYHKIIMH HAa OTPE3KE 1
12 Haxosxnenne HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYeHUsI HENPEPhIBHOM (PyHKIIMU Ha OTpe3Ke 1
13 [IpumeHenre Nponu3BOIHON [UI HAXO0XKACHNS HAWIYYIIEro peleHus B IPUKIAIHbIX 3aa4ax 1
14 [IpumeHeHne MPON3BOIHON [UId HAXO0XKACHUS HAWIYYIIEro PeIeHus B IPUKIAIHbIX 3a1a4ax 1
15 [Ipumenenne Nponu3BOIHON Ul ONIPEIEIICHUSI CKOPOCTH U YCKOPEHUS IPOLECCA, 3aJaHHOTO
dbopmynoit wiu rpadgukoM 1
16 [IpumeHeHne MpOnU3BOIHON Ul ONIPENEIEHNs CKOPOCTH M YCKOPEHUS IIPoLecca, 3alaHHOTO
dbopmynoit wiu rpadgukoM 1
17 Kommnosutus ¢hyHKimii 1
18 Kommnosurus ¢yHKimii 1
19 Kommnosutus ¢hyHKimii 1
20 I'eomerpuueckue 00pa3bl ypaBHEHUN Ha KOOPAMHATHON TIOCKOCTH 1
21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAMHATHOMN TIOCKOCTH 1




22 KonTpomnsnas padora: "UccnenoBanue GyHKINUN ¢ TOMOIIBIO IPOU3BOAHOMN" 1
23 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [IepBooOpa3uble ameMeHTapHBIX GyHKIMHN. [IpaBuiia HaX0KAEHUS TIEPBOOOPA3ZHBIX 1
25 [TepBooOpa3nbie neMeHTapHbIX QYHKIHH. [IpaBria Hax0KICHHS TEPBOOOPA3HBIX 1
26 Wurerpan. ['eomerpuueckuii cMbica UHTErpaja 1
27 Breruncnenue onpenenéaroro uaterpaia no gopmyie Herorona-Jleiibnuma 1
28 Brruucnenue onpenenénnoro uaTerpaia no Gopmysne Herotona-JleliOnua 1
29 [TpumeneHne HHTErpaNa Uil HAXOXKACHUS TUIOMIA/IEH MII0CKUX QUTYp 1
30 [TpumeneHne HTErpaNa I HAX0XKACHUS 00bEMOB T€OMETPUIECKUX TEIl 1
31 [Ipumeps! permennii quddepeHnnalbHbIX YpaBHEHUH 1
32 [Ipumeps! pemennii AU pepeHnanbHbIX YpaBHEHUH 1
33 MareMatrnueckoe MOJCIIMPOBAHNUE PEATHHBIX MPOIECCOB C TOMOIIBI0 U] PEpEeHITNATBHBIX

YpaBHEHUH 1
34 KonTponsnas pabora: "[lepBoobpasznas u unrerpan" 1
35 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpapUKu 1
36 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu 1
37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBIO TPUTOHOMETPUUECKOM

OKPY>KHOCTHU 1
41 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MMOMOIIBIO TPUTOHOMETPUUYECKOM

OKPYKHOCTHU 1
42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHH C MMOMOIIBIO TPUTOHOMETPUYECKOM

OKPYXHOCTH 1
43 OT60p KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOI

OKPYXHOCTH 1
44 Pemenune TpuroHOMeTpHUECKUX HEPABEHCTB 1




45 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemienne TpUroHOMETPHUECKUX HEPABEHCTB 1
47 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 KonTtponsnas padora: "['paduku Tpuronomerpudeckux GyHkuuid. TpuroHoMmerpudeckue

HepaBeHCTBa" 1
49 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/IbI PeIIEHUSs JOTapu(PMUIECKUX HEPABEHCTB 1
o4 OCHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEIIEHUS JIOTapU(PMUUECKIX HEPABEHCTB 1
56 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PEIIEHHS HPPALIIOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIIEHHS HPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'padrueckue MeTobl pelIeHUs UppallMOHATIBHBIX YpaBHEHUN 1
62 I'padrueckue MeTobl pelIeHUs UppallMOHATIBHBIX YpaBHEHUN 1
63 I'paduueckue MeTo1bl pelieHHs OKa3aTeabHbIX YpaBHEHUN 1
64 I'paduueckue MeToIbl pelieHHs OKa3aTeIbHbIX HEPAaBEHCTB 1
65 I'padmyeckue MeTo bl peiieHus TorapupMUIECKIX ypaBHEHUI 1
66 I'paduueckue MeTo bl pelieHns JOTapUPMUUECKHX HEPABEHCTB 1
67 I'paduueckue MeTo bl pelieHns JOTapUPMUUECKHX HEPABEHCTB 1
68 I'padrueckue MeTO/Ibl pellIeHHs MOKa3aTeIbHbIX U JIOrapu(MUUECKUX YpaBHEHUN 1
69 I'padrueckue MeTObl pelIeHHs MOKa3aTeIbHbIX U JJOTapu(PMUUECKUX YpaBHEHUN 1
70 I'paduueckue MeTobl pelieHHs MOKa3aTeIbHbIX U JJOrapu(pMUIECKUX HEPABEHCTB 1




71 I'padmyeckre MeTo bl peleHuUs TOKAa3aTeNbHBIX U JIOTApU(MUICCKUX HEPABCHCTB 1
72 KonTtponsHas padota: "MppanuonanbHbie, IOKa3aTeNbHbBIE U Iorapu(MUIecKue HepaBeHcTBa" 1
73 KowmrnekcHeie yncna. Anredpandeckas 1 TPUTOHOMETPUIECKask POPMBI 3aIICH KOMITJICKCHOTO

qucia 1
74 KomrnekcHbie yrcna. Anredpandeckas U TPUHTOHOMETpHUYECKask (POPMBI 3aITCH KOMILIEKCHOTO

qucia 1
75 ApudmMernueckue onepanuu ¢ KOMIIEKCHBIMHA YUCIIaMHU 1
76 ApudmMernueckue onepanuu ¢ KOMIIEKCHBIMHA YUCIIaMHU 1
77 N3obpaxkenne KOMIJIEKCHBIX YHCeT Ha KOOPAMHATHOM IIOCKOCTH 1
78 N3obpaxenne KOMIJIEKCHBIX YHCeT Ha KOOPAMHATHOM TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0¥i cTeneHy u3 KOMILUIEKCHOTO 4ucia 1
80 ®opmyna Myaspa. KopHu N-0#i creneHn n3 KOMILIEKCHOTO YHCIIa 1
81 [IpuMeHeHre KOMIUIEKCHBIX YHCEIT TSl pelieHns (GU3UIECKUX U TEOMETPUUYECKUX 3a1a9 1
82 Kontponbras padota: "KomruiekcHsie uncna' 1
83 HarypanbsHbie u 11e1p1e uncia 1
84 HarypanbsHbie u 11e1p1e uncia 1
85 [IpumeHeHne MPU3HAKOB JAETUMOCTH 1IEJIbIX YHCET 1
86 [IpumeHeHne MPU3HAKOB JAETMMOCTH 1I€JIbIX YHCET 1
87 [Ipumenenne npusHakoB aeauMoctu nenbix yrcen: HOJl u HOK 1
88 [Ipumenenue npusHakoB aeauMoctu nenbix yrcen: HOJl u HOK 1
89 [IpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX YHCEI: OCTATKU MO0 MOIYIIIO 1
90 [IpuMmeHeHne NPU3HAKOB ACTUMOCTH ENBIX YUCEI: OCTATKU [0 MO0 1
o1 [IpuMeHeHne npu3HaKoB ASIMMOCTHU LEIbIX YUCEI: anropuT™M EBKina aid penieHus 3aaad B

LEBIX YUCIIaX 1
92 KonTtponeHas padota: "Teopus nenbix uncen" 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHS 1




95 OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH paliMOHATbHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHHA 1
97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTebHBIX YPaBHECHHUN 1
98 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH IMOKa3aTebHBIX YPaBHEHUN 1
99 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH JTOTapu(MHUUECKUX yPaBHEHUH 1
100 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(MUUECKUX ypaBHEHUI 1
101 [TpuMeHeHre CUCTEM K PEIICHHIO MaTeMaTHYECKHX 33/1a4 U 3a71a4 U3 pa3INIHbIX 00IacTei

HAyK{ ¥ pealIbHOM )KU3HH, MHTEPIIPETALUS TIOJTYUYEHHBIX PE3yIbTaTOB 1
102 [TpumMeHeHre CUCTEM K PEIICHHI0 MaTeMaTHUECKUX 3a7a4 M 3a]1ad U3 Pa3IMIHbIX 00nacTen

HAyK{ ¥ pealIbHOW )KU3HH, HHTEPIIPETAINS TIOJTYIESHHBIX PE3yIbTaTOB 1
103 [TpuMeHeHre HEPaBEHCTB K PEIICHUIO MaTeMAaTHIECKUX 33a1a4 M 3a/1a4 U3 Pa3IMIHbIX 00IacTei

HAYKW U peaTbHOW KU3HH, HHTEPIPETAIs TIOJTYIEHHBIX PE3YIIbTAaTOB 1
104 KonTtponpras padoTa: "CucteMbl palliOHATBHBIX, HPPAIMOHATBHBIX TTOKA3aTeIBHBIX U

norapu(pMUIecKux ypaBHEHUN" 1
105 PanmionansHbIE ypaBHEHUS ¢ TapaMeTpamMu 1
106 PanmionansHbIC HEPABEHCTBA C TapaMeTPaMU 1
107 PanrioHanbHbBIE CUCTEMBI C TapaMeTpamMu 1
108 WppatmonansHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C MMapaMeTpaMu 1
111 [Toka3zaTenbHBIC CHCTEMBI C TTapaMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MapaMeTpaMu 1
113 JlorapuMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1
114 Tpuronomerpruyeckue ypaBHEHHs ¢ TapaMeTpaMu 1
115 Tpuronomerpruyeckue HepaBeHCTBA C MapaMeTpaMu 1
116 TpuronomeTpruyecKue CUCTEMBI C TapaMeTpaMu 1
117 [TocTpoenue u ucciaeioBaHUE MaTeMaTHUECKUX MOJETIeH peasbHbIX CUTYallUi ¢ TOMOLIbIO L

ypaBHEHUH C MMapameTpamu




[TocTpoenue u uccne0BaHUE MATEMATUYECKUX MOJIECH peabHbIX CUTYAIlUi C TOMOILBIO

118 CUCTEM YpaBHEHUU C TTapaMeTpaMu 1
119 [TocTpoenwue 1 UCCiIeIOBaHIE MaTEMATHIECKIX MOJICNICH PeaTbHBIX CHTYAIHH C TOMOIIBIO
CUCTEM YpaBHEHUU C TTapaMeTpaMu 1
120 Kontponbnas padota: "3agauu ¢ nmapamerpamu" 1 1
121 [ToBTOpenue, 06o0IIeHNE, cUCTeMaTU3als 3HaHui: "YpaBHeHus" 1
122 [ToBTOpenue, 06o0IIeHNE, cUcTeMaTH3aIus 3HaHui: "YpaBHEeHUs " 1
123 [ToBTOpEHUe, 006001ICHNE, cCcTeMaTH3anus 3HaHui: "YpaBHeHUs. CUCTEMBI ypaBHEHUI" 1
124 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "HepaBenctaa" 1
125 [ToBTOpenme, 0600IIeHNe, cucTemMaTu3anus 3Hannii: "HepaBencraa" 1
126 [ToBTOpenue, 0600IIeHNE, cCcTeMaTH3alus 3Hanui: "HepaBeHcTa" 1
127 [ToBTOpenue, 0600meHne, cucTemaTu3anus 3uanui: "[IlpousBoaHas u e€ npuMeHenue" 1
128 [ToBTOpenue, 0600meHNe, cucTemaTu3anus 3uanui: "[IlpousBoaHas u e€ nmpuMeHenue" 1
129 [ToBTOpeHme, 0600mIEeHNe, cucTemaTu3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue" 1
130 [ToBTOpeHMEe, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "MaTerpan u ero npuMeHeHue" 1
131 [ToBTOpEeHME, 0000IIEHNE, cUucTeMaTH3aus 3HaHui: "OyHKIun" 1
132 [ToBTOpEeHME, 0000IIEHNE, cCCTeMaTH3aIus 3HaHui: "D yHKIu" 1
133 [ToBTOpEeHME, 0000MIEHNE, cucTeMaTH3alus 3HaHui: "OyHKIun" 1
134 Hrorosas koHTpoabHas paboTa 1 1
135 Hrorosas koHTpoJbHas paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

Marematuka: airedpa U Hayajia MaTeMaTUYECKOr0 aHaIu3a, TeOMEeTPHsL.
Anrebpa u Hauana MmaremaTudeckoro ananusa, 11 knacce/ Komsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuinonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHne»

* Maremaruka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHalli3a, TEOMETPUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 11 kmacce/ Hukonbsckuit C.M.,
[ToranmoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0I11ecTBo
«M3parenscTBO «lIpocBemenue
MaremaTuka anrebpa u HadaJia aHayin3a reoMeTpus. Anredpa U Hadana

ananuza 10-11 knacc II.A.Anumos, FO.H.Konsarun u apyrue. M.:

[Ipoceemienue

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Metoauueckue pekoMmenaanuu. aBTopsl M.K.IToranos, A.B. IlleBkun
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

POII- poccuiickas 37€KTpOHHAs 1IKOJIa



