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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B MPOTrpaMME CpPEAHEro oOIiero o0pa3oBaHHsA, MOCKOIBKY, C OIHOMU
CTOPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Uil HM3yYeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHBI, (POPMHUPYET JOTHYECKOEe U abCTPaKTHOE MBIILICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uii OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MaTeMaTU4YecKoi opme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIOJB30BaTh WX MIJIs
JaIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl 1 MaTeMaTHYEeCKOrO aHaIHM3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIUN M PACCyX AaTh NEAYKTUBHO, UCIOIb30BaTh 000OIICHHE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydaroruecsi MOJMy4YaloT HOBBIA ONBIT PEIICHUS MPHUKIAIHBIX 3aa4, CaMOCTOSTEIbHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJIEICH pEAJIbHBIX CUTYyalluid, WHTCPIPETAlU TOTy4eHHBIX
pelIeHni, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH H UX aBTOPAMH.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  AesITeNbHOCTH, Tpedyroueit
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMd  BHUMAaHUS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIN pe3ynbTar.

B ocHoBe merommku oOydeHHs anreOpe M HadajdaM MaTEeMaTHYeCKOTO aHaIM3a JICKHT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType yueOHOro Kypca «Anredpa u Hadajga MaTeMaTHUYECKOTO aHATN3a) BBIICICHBI
CIEYIOIINE COJEp)KATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHHS», «DyHKIMH U
rpadukny, «YpaBHEHUS U HEPaBEHCTBay, «Hadana maremaTrueckoro ananmsa», «MHOXKECTBA U
Joruka». Bce OCHOBHBIE cOAEpKATEIHbHO-METOAUYECKUE JMHUM M3Y4arOTCS Ha MPOTSKEHHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. J[aHHBIN ydeOHBIH Kypc
SBIISICTCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCUUILUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHasu3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Jornka W apyrue. [lo mepe Toro kak oOyuarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTEeMAaTUYECKUM allaparoM, y HHUX TOCIeI0BATEIbHO
dopMupyeTcs M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYIH0 MOETh pealbHOM
CUTyalluu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOTO Kypca, A pelieHHs
CaMOCTOSITENTEHO CPOPMYJIMPOBAHHONH MaTeMaTHYeCKOW 3amad, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JuHUS  «Yucnma W BBIYUCIEHUS»  3aBepliaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 0011ero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrero oOpazoBanusi 0coboe
BHUMaHUe yaemnseTcss (GOpMHpPOBAHUIO HABBHIKOB PAI[MOHATBHBIX BBHIYMCICHHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIIa, YMEHHE NIeNaTh MPHUKHUIKY, BBITOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pab0TaTh ¢ MATEMAaTHIECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYyYaroITUMCs MHOXECTBAa HATYPAJIbHBIX, IENBIX, PAllUOHATBHBIX U
JIEUCTBUTEIBHBIX YKCEN JOIMOIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEI. B KaXaoM M3 3THX
MHOECTB PACCMaTPUBAIOTCS CBOWCTBEHHBIC €My CHEIU(UUSCKHE 3a/1a4u U OTepaIliu: JIeJICHNe
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEI, apU(PMETHICCKHUE OTECpalNK, a TaK)Ke H3BJICUCHUE
KOpDHSI ~ HATypaJbHOW CTENEHHM HAa MHOXECTBE KOMIUICKCHBIX  4YHcel.  bmaromaps
MOCJICIOBATEILHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3yeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHECHHS JIJIsl PEIICHUS PA3IMUHBIX 337a4 (GOPMHUPYETCS PEICTaBICHHE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHHUH MOJIEJICH pealbHOr0 MUPA, IIIUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUHM BCETO OOY4YCHHS Ha
YpOBHE CpeaHero oO0Iero oO0pa3oBaHMs, IOCKOJBKY B KaxIoMm pasnene [Iporpammbl
MIPEAYCMOTPEHO pelIeHNEe COOTBETCTBYIOIIUX 3a/ad. B pe3ynapTare 00ydarommecs: OBJIaJICBAIOT
pa3IMYHBIMM ~ METOJAMH PCHICHHS pPalMOHAIBHBIX, HWPPAIUOHATBHBIX, IOKAa3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX W HAMMCHBINUX 3HaYeHWH (QyHKIWU. [laHHas comepikarenbHasi TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
PaAIMOHATILHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, & TAKKE BBIPAKCHHUIM,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOJUT JallbHEHIIee pa3BUTHE AJITOPUTMHYECKOTO H  a0CTPAKTHOTO  MBIIMUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopMamu, TIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI JUISl PeUICHHUS TPAKTUYECKUX U €CTECTBEHHO-
HAyYHBIX 33724, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeToanueckass JUHUS «DyHKIUMU U TpaduKm» TECHO MEpeIuieTaeTcs ¢
IPYTHMH  JIMHUSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3a1aéT
MOCNEAOBATEIbHOCT,  M3yUeHUsT MaTepuana. V3ydeHHe  CTENeHHOW, MOKa3aTelbHOMH,
norapu(MHYECKON U TPUTOHOMETPUICCKUX (YHKITUH, UX CBOMCTB U rpa)uKOB, UCITOJIb30BAHHE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYCCKHM aHAJM30M, TaK M C PEIICHUEM YpaBHEHUH M HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTtbh (Gopmyramu
3aBUCHUMOCTH MEXK]Y Pa3IMIHBIMU BETUYHHAMH, UCCIIEAOBATh MMOJYICHHBIC (YHKIIHH, CTPOUTH
ux Tpaduku. Marepuan STOM coAep)KaTeNbHON JIMHUHM HAIllelleH Ha pa3BUTHE YMEHUU U
HABBIKOB, MO3BOJISIOIINX BBIPAXKaTh 3aBHUCHMOCTH MEXIYy BEIWYMHAMH B pa3IuvHON (opme:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCIIOJIb30BAaHMIO aHAJIOTHI.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKHX, TaK U MPUKIAAHBIX 33/1a4, TOCTYIHBIX 00ydJaromumcs,
TaK KaK y HHUX IOSBJISETCS BO3MOKHOCTh CTPOUTH TPaUKH CIONKHBIX (DYHKIIUH, OMPEACIISITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TIpoIrieccoB. JlaHHas cojepkaTelibHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHYeCKHX MOJeNel pealbHBIX CHUTYallui, MO3BOJSET
HaXOJWTh HAWIy4Illee PENICHHEe B NPHUKIATHBIX, B TOM YHCIE COIUATBHO-IKOHOMHUYECKHUX,
3a/la4yaxX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO0 U KPEATHBHOTO MBIUICHUS, (POPMHPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HAayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOW JIOTMKH. TeopeTHKO-MHOXKECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHUA B CIUHOC LICJIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK W HUCIOJIB30BATH €TI0 I BBIPAXKCHUA CBOUX MEICJIEH. ﬂpyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEJOBAHUE OMNpPENEIEHHBIM IpaBHJIaM TIOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAMHU MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIICHHS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJICIMPOBAHUsS,  KOTOpbIE  MPHU3BaHbI  CHOCOOCTBOBAThH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIENIeHl C TOMOIIBI0 ammapata aiareOpbl M MaTeMaTHYeCKOro aHalin3a, WHTEPIpEeTaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JIJIS PEHICHUS TPUKIAIHBIX
3amad. Ilpm pemeHwm peanpHBIX TPAKTHYECKHUX  3a7ad  OOydaromuecss pPa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MIPUKIIAJHBIX 3a]la4 OPraHU3yeTCsl B MPOLIECCEe U3YyUSHHS BCEX TeM Y4eOHOTrO
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajaa MaTeMaTHYeCKOTO aHaIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).

OJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BbIYHCICHUA

Pannonanbubie yncna. OOBIKHOBEHHbIE U JAECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellieHHs MPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIel 3HAHUHI U PEaJbHOMN KU3HU.

JeiicTBuTenpHble yKcha. PanyoHanbHBle W MppalMOHaNbHBIE uyucia. Apudmernueckue
onepaluy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpubnnKEHHBIE BBIUMCIEHUS, TpaBWJa OKPYIJIEHUs, MNPUKUAKA M OIEHKAa pe3ysbTara
BBIYMCIICHHM.

Crenenb ¢ nenbM nokasareneM. bunom Heiotona. Mcnonbs3oBanue noaxoasieid popmbl
3aMycy AeMCTBUTEIBHBIX YUCEI I PEeIlIeHUs] MPAKTUUECKUX 3ajad U MPEeCTaBICHUS JaHHbIX.

Apudmerndeckuil KOpeHb HaTYpaJIbHON CTENIEHH U €0 CBOMCTBA.

CremneHb ¢ palMOHABHBIM IOKa3aTeleM M €€ CBOICTBa, CTENEHb C JEMCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiicTBa orapudma. /lecaiTuunble U HaTypalbHbIE JIOTaPU(PMBI.

CuHyC, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA



ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIC YpaBHEHUSI M ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellleHnEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS IETBIX U JPOOHO-pAIMOHATIBHBIX YPAaBHEHUN W HEPABEHCTB.
MHorousnessl OT OJHOM NEpPEeMEHHOH. JleneHre MHOro4YJeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nenbiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOAbl PEUIEHMS] HPPALMOHAIBHBIX
YpaBHEHUU.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PELICHHUS JIOTapU(PMUUECKHX
YpaBHEHUH.

OcHoBHbIe TpuUroHomerpudeckue (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens Marpuipl 2X2, €ro reéOMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €TI0
3HAuEHUsl, IPUMEHEHNUE ONPENEIUTENS ISl PELLIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHU. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOILIbI0 CUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOUIBIO0 MATPULL U ONPEAETUTENEH.

[TocTtpoeHne MaTEMaTHYECKUX MOJENIEH PEAJbHOM CUTyallud C IOMOILBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUN M HEPaBEHCTB K PEIICHUI0O MaTeMaTHYECKMX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peajlbHOM KU3HU.

DyHKIUHN U ITpagUKH

OyHKIMsA, crocoObl 3anaHus (QyHkuuu. B3aummuo oOpatsble (yHxiuu. Kommosuius
¢ynkuunit. ['paduk dyHkumun. DnemeHTapHbIe peodpa3zoBaHus TpaPuKoB (YHKITHA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HaKonocTostHcTBa. UETHble M Heu€rHble (yHKuuU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl QyHKIuu. HanOosnbiiee U HauMeHblee
3HaueHusl QYHKIUU HA IPOMEXKYTKE.

JluneliHasi, KBaipaTU4YHAas U JpOOHO-THHENHHas GYHKIUHU. DJIeMEHTapHOe UCCIeI0BaHuE U
MOCTPOEHUE UX TpaUKOB.

CrenenHass (QyHKIMsS C HaTypaJbHbIM M LI€JbIM Moka3ateneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHs N-0il creneHu Kak (pyHKIMU OOpaTHOW CTENEHU C HaTypalbHBIM
IIOKAa3aTEJIEM.

[ToxazarenbHas u jorapupmudeckas pyHKINU, UX cBoWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 pelieHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (DYHKIUN
YKCIIOBOTO apryMeEHTA.

@yHKIMOHAIbHBIE 3aBUCUMOCTH B pEaIbHBIX MPOIECCax U SBJICHUAX. [’ papuKu pearbHbIX
3aBUCHMOCTEH.

Hauyana mareMaTu4yeckoro aHajimusa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCTeI0BaTeNbHOCTEH. MeTo1 MaTeMaTn4ecKoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCUi.
JIMHEeHBII M SKCHOHEHUHAIbHBIM pocT. Yuciao e. dDopmyna CIOXKHBIX MPOIEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEAJIbHBIX 3aJa4 IPUKIAHOTO XapaKTepa.

HenpepriBuble (yHKIMM u uX cBoicTBa. Touku paspbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEeIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (QYHKIIUH JIJIsl pereHus 3a/1a4.



[TepBast u BTOpas npousBoAHbIe PyHKIUHU. OmpeaeseHue, reOMeTpUIeCKUil U PU3NIECKUi
CMBICJI IPOU3BOTHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKITUH.

[Tpou3BoHbIC 3NeMEeHTapHBIX QyHKIUHI. [Ipon3BoIHAs CyMMBbI, TPOU3BEACHNUS, YACTHOTO
U KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOecTBO, onepanu HaJl MHOKECTBAMHM U UX cBoMcTBa. J[narpammel Diinepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINHCAaHUs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YeCKOr0  O0ObBEKTa,  CIEICTBUE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia ¥ BLIYMCICHHA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IENBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee odmee kpatHoe (manmee — HOK),
OCTaTKOB I10 MOAYJI0, anropuTMa EBKiinja s pemeHus 3aiay B LeIbIX Yhciax.

KommnekcHble uncna. AusreOpandeckas W TpUTOHOMeTpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHE ONepalud ¢ KOMIUIEKCHBIMU unciaMmu. M3o06pakenue
KOMILJIEKCHBIX YHCeJl Ha KOOpAMHATHOH 1uiockocTH. @opmyina Myaspa. KopHu N-oit cTenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pemeHus (U3HYECKHX U
reOMETPUYECKUX 3a/1ay.

YpaBHeHusI 1 HePaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUIOHOMETPUYECKHX YPABHEHMH C IOMOIIbI TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEeLLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  PAallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUI.

YpaBHEHMS1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKUX 3ajad u
3aJa4 M3 Pa3IMUYHBIX OOJIacTe HayKM M pEealbHOM JKW3HU, HHTEpHpeTalus MOJydeHHBIX
pe3yNbTaToB.

DOyHKIUH U rpaduku

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

I'paduueckue MeToabl pElIeHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
peleHus 3a1a4d ¢ mapaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUN I HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KHU3HU.

Havana mareMaTH4eCKOro aHajamu3a

[TpuMmeHeHre MPOU3BOIHOM K HCCIeI0BAaHUIO (PYHKIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajadax, Ui OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipoliecca, 3adaHHOro (opmMyioil wuiu
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpasHbIX. [lepBooOpasHbIE 31€MEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.



Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHne onpenes€HHOro uHTerpaina
o ¢popmyne Hrrorona-JleitOnuiia.

[lpumeHenne wuHTErpaja JUIs HAXOXKIEHHUS IUIomaneil mIockux ¢Guryp ¥ o0bEMOB
TEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit AuddepeHnrnanbHbIX ypaBHeHHA. MaTeMaTHuecKoe MOJICIHPOBAHNE
peabHbBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaNbHBIX YPABHEHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIE€HA POCCHUHCKOro OOIIecTBa, MPEICTABICHHE O MAaTEMaTHYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHUM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMHU U HA3HAUCHUEM,;

2) NaTPHOTHYECKOT0 BOCIIHUTAHMS

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, HWCIOJb30BAHHE 3THX JIOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM
JOCTH)KCHUI HAyKuM W JEATEIbHOCTHIO YYEHOI'O, OCO3HAHHUE JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS

ACTETUYECKOE  OTHOLIEHHWE K  MHPY, BKIOYAas  JCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM aCIeKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpuanyeckass akTUBHOCTb),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0Nt00Us, UHTEpEC K pa3iHuHbIM chepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIAHBL,TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTEMATUYECKOW HAPaBJIECHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
DKOHOMHMYECKHMX IIPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLUMAIBHOW CpEelbl, OCO3HAaHHE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHus 3a7ad B 00JacTU OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN JII OKPYXKAIOIIEH CPEIBI;



8) HeHHOCTH HAYYHOI0 NO3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HAayKH Kak chepsl
YeJIOBEYECKON JEATEIBHOCTH, STANOB €€ pa3BUTHA U 3HAYMMOCTH JUIS PAa3BUTHS LIUBHIN3AIINH,
OBJIAJICHUC A3BIKOM MAaTCMAaTUKU U MaTeMaTHYCCKOMU Ky.]'[BTypOﬁ KakK CpCACTBOM IIO3HAHUA MHpPA,
TOTOBHOCTH OCYIIECTBIISITh IIPOCKTHYIO U HCCIIEIOBATEIBCKYIO JIESTEIBHOCTh HHANBUIYAIBHO H

B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONPEAEICHUS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpe/laraTb KPUTEpUM Ul BBIABICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIO4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BBIOMpATh CIOCOO pemeHus: y4eOHOW 3amaun  (CpaBHHMBATH HECKOJIBKO BAapHAHTOB
peuieHus, BbIOMpaTh HauboJee MNOIXOASLUIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTHBOpEUHEe, NpoOJjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SBJICHHS, IPOILIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHpOpMalMIO, TMPEACTaBIATh €€ B pa3iMyHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOpMYyITHPOBAHHBIM
KPUTEPUSM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiicCTBUS

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENISAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaThb CBOKO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAYy peUIeHHs 3aJayd, KOMMEHTUPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHMsI 33/1aBaTh BOIPOCHI IO CYHIECTBY O0OCYK1aeMOU TeMbl, MpoOIeMbl,
pemaeMoﬁ 3aa4yM, BBICKA3bIBaTb MACH, HAIICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJISITb CBOU
CYXKICHHS C CY)KIEHUSIMU PYT'MX YYaCTHHUKOB AHaliora, OOHApPYKUBATh paziIu4he M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISATh PE3yJabTaThl pPEUICHMs 3aJauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4ETOM 3a1ad  [pe3eHTAlud H
O0COOEHHOCTEH ayAUTOPHH.

PeryisiTuBHBIE YHUBepPcaIbHbIE YUeOHbIE TeificTBUS

Camoopranusauus:

COCTaBJISATH IUIaH, aJTOPUTM pEIICHHs 33Ja4yH, BHIOMPATh CIOCOO PEIICHHS C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HAaBBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUIA
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yibTaTa PEHIeHHs] MaTeMaTHYeCKOH 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa LEJW M YCJIOBUSAM, OOBACHATH HPUYNHBI
JOCTYDKEHUS] WM HEJAOCTIDKEHHsI PE3yIbTaTOB NESATEIHHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpHU
pemeHnr y4eOHBIX 3aday, MPUHAMATh [ENb COBMECTHOM JIeATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpeIMEeTHbIE
pe3ysbTaThl 1O OTJCIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALMOHAILHOE YHCII0, OECKOHEUHasl epruoanYecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOyJb AeMCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI Ul PeICHHsI IPUKIJIAIHBIX 33a]a4 U3 Pa3IMYHbIX OTpacieit
3HAHWH U peasbHOM )KU3HU;



OPUMEHATh TPUOMHKEHHBIC BBIYUCICHUS, TpaBWIA OKPYIJICHUS, MPHUKHUIKY M OLEHKY
pe3yibTaTa BBIYUCICHUH;

CBOOOZHO ONIEPUPOBATh MOHATHEM: CTENEHb C LEJIbIM II0Ka3aTelIeM, HCIOIb30BaTh
HOIXOAALYI0 (OpMY 3alMCH AECUCTBUTEIbHBIX YUCEN JJIs PElIeHHs] NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpUPOBAaTh IMOHATUSAMH: CHHYC, KOCHHYC, TQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTb  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUS-CIICACTBHS, PABHOCUJIbHbIE HEPABEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbMA KO3 QUIMEHTaMH, KOPHH MHOTOUWICHA, NPUMEHATh JeJIeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, Teopemy be3sy u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpeseNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMEeTpPUYECKHUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN ISl PELIECHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3yibTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BbIPaKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
palMOHATILHBIM MTOKA3aTeNEM;

UCMOJb30BaTh  CBOMCTBA JIOrapuMoB uid  MHpeoOpa3oBaHUs  JIOrapu(PpMHUUECKHX
BBIPAKECHMI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHUUecKie ypaBHEHMsI, HAXOJIUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

INPUMEHSTh  OCHOBHBIE TPUTOHOMETpUUYECKHE  (QOopMyabl Il  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBAaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMd Ha s3bIKE aireOpbl, COCTAaBJISATh BbIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: (PYHKLHSA, COCOOBI 3alaHus (PYHKIHMH, B3aUMHO
oOpatHble (QYHKIUHM, KOMIO3UIMUSA (YHKIUH, rpaduk (yHKIMH, BBIIOIHATH 3JEMEHTapHBIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBaTh MOHATUAMHU: OOJIACTH ONpEIENECHHs M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUHU, MEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMyMbl W MHHUMYMBI (QYHKIIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;



CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nmokasaTesneM, Tpaduk CTeeHHOW (YHKIMHM C HATypaJbHBIM M IIEJBIM IOKa3aresiaeM, rpaduk
KOpHsI N-0ii CTEeTIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBbIM IIOKa3aTelIeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBATh MOHATHSMH: MOKa3aTelbHas U jorapupmuyeckas QyHKIUU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHS YPAaBHEHHIA;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: TPUTOHOMETpPUYECKAs OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPHUYECKUX (PYHKIUN YUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh rpa@uku (pyHKUMNA OIS UCCIEeIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpuU
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BhIpaXaTh (OpMyIaMu
3aBHCHUMOCTH MEXIY BEIMUYUHAMU;

Havyana maTeMaTH4eCKOro aHaJIu3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: apuMeTHUYECKass M reoMeTpuuecKasl Mporpeccus,
0eCKOHEUHO yOBIBAIOLIAsl TEOMETPUYECKAs IPOTPECCHs], JIUHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IPOIPECCUH JUIsl PELICHUS] pealIbHBIX 3a]a4 [IPUKIAIHOTO XapaKTepa;

CBOOOZHO  OINEpPUPOBaTH MOHATHSMHU:  IOCJIEJOBATEIbHOCTh, CIIOCOOBI  3aJlaHus
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO OTEPHPOBATH MOHATUSMH: HENPEpPBIBHbIC (DYHKIMH, TOYKM pa3pbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (DYHKIIHMH JJIsl pEIIeHUs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHUAMHU: TIEpBas W BTOpas NPOM3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpa@uky QpyHKIUU;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEACHHUS, YAaCTHOTO M KOMIIO3ULUHU JABYX
GbyHKIMI, 3HaTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

MCIIOJIb30BaTh T€OMETPUUECKUHN 1 (PU3NUECKHUI CMBICI TPOU3BOIHON I PELLIEHUs 3a/au.

MHuoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JUlsl ONMCAaHUS peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: OIpEIeNeHHe, TeopeMa, YpaBHEHHUE-CIEJCTBHE,
CBOMCTBO MaTeMaTH4YeCKOro OO0bEKTa, J0Ka3aTeIbCTBO, PABHOCWIBHBIE YpaBHEHHS U
HEpPaBEHCTBA.

K xonmy oOyuenuss Bl1l kiacce oOyyaromuiicss HOJYyYUT CIEAYIOLIME MpeIMETHbIE
pe3ysbTaThl 1O OTJCNIBHBIM TeMaM pabodell mporpaMmbl yueOHOro Kypca «Anrebpa u Hadana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yucsia v BbIYUCICHUA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U 1IEJI0€ YHCIO, MHOXKECTBa
HATYpaJIbHBIX U LEJBIX YHCEIl, UCIOIb30BaTh NMPU3HAKH AeauMocTH nenbix yucen, HOJ u HOK
HaTypaJIbHBIX YHMCEeN JJIsl pEeleHUs 3a1a4, MPUMEHATh alnroput™ EBkinna;

CBOOOJTHO OTEPUPOBATh MOHATUEM OCTATKa MO MOJYJIIO, 3alIUCHIBATh HATYPaJbHBIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPeICTaBIsATh KOMIUIEKCHbIE YHCIia B aireOpandyeckoil U TpUTOHOMETpHUecKoi (opme,
BBITOJIHATH apUPMETHYECKHE ONIEPALMU C HUMH U N300paXkaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO  ONEpPUPOBATH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHbIE U
jorapuMuyecKre HepaBeHCTBA, HAXOAUTh UX PELICHHS C TOMOIIBI0 PABHOCUIIBHBIX EPEXO0B;



OCYILECTBIISATH OTOOP KOPHEH MpH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSATh
HE00X0uMbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELIEHHSI CUCTEMbI U COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, [1OKA3aTEIbHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewath palMoHalbHble, HMPPALMOHAIbHbBIE, IOKa3aTelabHblE, JiorapupMuUUecKue U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAIKE MOYJIM U TTapaMeTphl;

IPUMEHSATH TpaduuecKrue METOJIbl JUIsl PELICHUs] YPaBHEHUIM 1 HEPaBEHCTB, a TaKkKe 3a/1ad
C IIapaMeTpaMy;

MOJEIIUPOBaTh pEAJIbHbIE CUTyallud Ha s3bIKE aiareOpbl, COCTaBIATh BbIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIC
MO/JIEJIU C UCIIOIb30BAHUEM allllapaTa ajareOopsl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar.

DyHKIUHA U ITPaGUKH:

CTPOUTH TpaUKH KOMIO3ULUU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUSA U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeOMEeTpUYecKHe o00pa3bl YpaBHEHHMH H HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

NPUMEHATHh QYHKIMH 11 MOACITUPOBAHMS U MCCIICIOBAHUS PEATBHBIX TPOILIECCOB.

Hauana maTeMaTH4eCKOIo aHAJIM3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HAXOJUTh HauOOoJIbIIIee U HAMMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOJHYIO JUISl HAXOXKICHWS HAWIYYIIEro pEelICHHs B MPUKIAIHBIX, B
TOM 4YHCJIE COLHAJIBbHO-DKOHOMHMYECKHUX, 3a7a4ax, Ui ONPENCIICHUS CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOro (GopMyInoil Ui rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAsA, ONPEACIEHHBIN UHTErpajl, HAaXOAUTh
NEepBOOOpA3HbIE JIEMEHTAPHBIX (YHKIMH M BBIUMCIATH UHTErpan no ¢opmyne HproTona-
JletiOnuma;

HaXOJIUTh MJIOUIAIU MIIOCKUX (UTYp U 0OBEMBI T C TOMOIIBIO HHTErpaa;

MMETh MPEJCTABICHUE O MAaTE€MaTHYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABIICHMS
T depeHIMaIbHbIX YpaBHEHUH];

pemarh NpUKIagHbIe 3a/ladl, B TOM YHCIE COIHATbHO-DKOHOMUYECKOr0 U (PU3UUYECKOTO
XapakTepa, CpeACTBAMHM MaTEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHnoBanue pasaeioB u HanpagJieHusi 1esiTeJIbHOCTH B COOTBETCTBHHU
n/m | TeM MpPOrpaMmbl Bcero Kontpoabnbie (L pposnic) ¢ pa6oueii MporpaMMoii BOCIIMTAHH
padoThI o0pa3oBaTe/bHbIEPECYPChI
MHO0X€eCTBO 1eHCTBUTENBHBIX
qncer. MHOLOICHLL [MpoekTHas 3aqa4ya, HaMPaBJICHHAs HA OCO3HAHKE
PalHOATbHbIC YABHCHUA 1 LEHHOCTH MTO3HAHUSI, TIPOSIBIICHUE
1 HepaBeHCTEA. 24 1 https://resh.edu.ru/ - pam MO3HABATEIBHOTO UHTEpPECa, aKTUBHOCTH,
CHCTeMBUTHHCHHBIXYpABHEHH WHHULMATUBHOCTH, JIIOO03HATEIILHOCTH U
i CaMOCTOSTEIILHOCTH.
[MpoekTHas 3aqa4ya, HaMPaBJICHHAs HA OCO3HAHUE
®yskunu u rpaduky. LEHHOCTH MTO3HAHUSI, TIPOSIBIICHUE
2 CrenenHast pyHKIUS C LEIBIM 12 1 https://resh.edu.ru/ - pam MO3HABATEIBHOTO UHTEpPECa, aKTUBHOCTH,
MOKa3aTenem WHHULMATUBHOCTH, JIIOO03HATEIILHOCTH U
CaMOCTOSITEIILHOCTH.
[MpoekTHas 3aqa4ya, HaMPaBJICHHAs HA OCO3HAHKE
Apupmerndeckuii KopeHb N- LEHHOCTH MTO3HAHUSI, TIPOSIBJICHUE
3 Ol CTereHH. 15 1 https://resh.edu.ru/ - pam MI03HABATEIBHOTO HHTEpECa, aKTUBHOCTH,
HppatnmoHaisHbleypaBHEHHUS WHHUIMATUBHOCTH, JIFO003HATEIILHOCTH U
CaMOCTOSITEILHOCTH.
[MpoekTHas 3aqa4ya, HarpaBJIeHHAs HA OCO3HAHKE
TokasaTeNsRApYHKIIA, LICHHOCTH MO3HAHUSI, TIPOSIBJICHUE
4 TToKasaTebHEIeypABHEHMS 10 1 https://resh.edu.ru/ - pam M03HABATEIBHOTO HHTEpECa, aKTUBHOCTH,
WHHUIMATUBHOCTH, JIFOO03HATEILHOCTH U
CaMOCTOSITEIILHOCTH.
[MpoekTHas 3aqaya, HarpaBJIeHHAs HA OCO3HAHKE
JorapuMuecKashy KA. [ICHHOCTH MO3HAHUSI, TIPOSIBIICHUE
5 JorapumutecKueypaHeHHs 18 1 https://resh.edu.ru/ - pam M03HABATEIBHOTO HHTEpECa, aKTUBHOCTH,
WHHUIMATUBHOCTH, JIFOO03HATEILHOCTH U
CaMOCTOSITEIILHOCTH.
6 JlorapudpmuueckasipyHKIHS. 18 1 https://resh.edu.ru/ - pam [IpoekTHast 3a1a4a, HaIIpaBJICHHAs: HA OCO3HAHUE
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JlorapudmuueckueypaBHeHUS

TpuroHomeTpruecKUEBbIPAKE
HUS U YpaBHEHUS

TlocnenoBaTenbrHOCTH U
MIPOTPECCUH

HenpepriBHble yHKIIN Y.
IIpousBoaHas

[ToBTOpenue, 06001IEHNE,

10 o
CUCTEMAaTHU3alMsI3HAaHUI

22

10

20

https://resh.edu.ru/ - pam

https://resh.edu.ru/ - pam

https://resh.edu.ru/ - pamr

https://resh.edu.ru/ - pam

OECHHOCTH IIO3HAHUA, IIPOABIICHUE
MO3HABATCIILHOI'O MHTCPCCAa, aKTUBHOCTH,
HMHHUIIWMAaTUBHOCTH, JIF0003HATEIHFHOCTH U
CaMOCTOATCIIbHOCTH.

HpOeKTHaSI 3aa4ya, Ha1ripaBJICHHAA HAa OCO3HAHUC
OECHHOCTH IIO3HAHUA, IIPOABIICHUE
MO3HABATCJILHOI'O MHTCPCCAa, aKTUBHOCTH,
HMHHUIWAaTUBHOCTH, JIF0003HATEIBHOCTH U
CaMOCTOATCIIbHOCTH.

HpOGKTHaSI 3aa4a, HarpaBJICHHAA Ha OCO3HAHUEC
OCHHOCTHU IMTO3HAHUA, ITPOSABIICHUC
IIO3HAaBATCJIbHOI'O MHTCPCCAa, aKTUBHOCTH,
HMHHUIIWMAaTUBHOCTH, JIF0003HATEIBHOCTH U
CaMOCTOATCIIbHOCTH.

HpOGKTHaSI 3aa4a, HaripaBJICHHAA Ha OCO3HAHUE
OCHHOCTHU IMTO3HAHMA, ITPOSABIICHUC
IO3HAaBAaTCJIbHOI'O MHTEPECA, aKTUBHOCTH,
MHUIIUMATUBHOCTHU, J0003HATEITLHOCTH B
CaMOCTOATCIIbHOCTH.

HpOeKTHaSI 3ala4a, HaIrIpaBJICHHAA Ha OCO3HAHUC
HEHHOCTH ITO3HAHUA, ITIPOABIICHUE
MO3HABATCJIIbHOI'O UHTEPCCAa, aKTUBHOCTH,
MHUIIUMAaTUBHOCTU, JIF0003HATEIIFHOCTH B
CaMOCTOATCIIbHOCTH.

OBIIEE KOJIMYECTBO YACOB
I10 ITTPOITPAMME

154

11
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11 KJIACC

Ne HaumeHoBaHue KoanvecTno yacos DJIeKTPOHHbIE
w/n AVICTOB 1 TeMm B K (mupoBbIe) HanpasJieHust 1eAATeILHOCTH B COOTBETCTBHH C
P cero OHTPOJILHBIC P padoueii mporpaMMoii BOCIIMTAHUS
NpPOrpamMmblI padoThbI oOpa3oBaTeIbHbIEPECYPChI
ITpoekTHast 3aa4ya, HAMPaBJICHHAs HA OCO3HAHKE
N LEHHOCTH MTO3HAHMUSI, TIPOSIBIICHUEC
HccnenoBanue GyHKIUi ¢ _
1 . 22 1 https://resh.edu.ru/ - pam MO3HABATEIPHOT'O HHTEpEca, aKTUBHOCTH,
MIOMOIIBIO MTPOU3BOAHOM
WHHULUATUBHOCTH, JIIOO03HATEIILHOCTH U
CaMOCTOSITEIILHOCTH.
ITpoekTHast 3a1a4a, HaMPaBICHHAs HA OCO3HAHUE
LCHHOCTH MTO3HAHMUSI, TIPOSIBIICHUEC
[TepBooOpasnHas u ,
2 MHTerDA 12 1 https://resh.edu.ru/ - pam [M03HABATEILHOI'O HHTEpEca, aKTUBHOCTH,
p WHHUIMATUBHOCTH, JIFOO03HATEIILHOCTH U
CaMOCTOSTEILHOCTH.
I'paduku ITpoekTHast 3a1a4ya, HaMPaBICHHAs HA OCO3HAHUE
TPUTOHOMETPHYECCKUX LCHHOCTH MTO3HAHMUSI, TIPOSIBIICHUEC
3 GYHKIHH. 14 1 https://resh.edu.ru/ - pam MI03HABATEIbHOTO UHTEpeca, aKTUBHOCTH,
TpuronomeTpuyeckue WHHUIMATUBHOCTH, JIFOO03HATEIILHOCTH U
HEpaBEHCTBA CaMOCTOSITEILHOCTH.
[MpoekTHas 3aqa4ya, HAMPaBJICHHAs HA OCO3HAHKE
HppaumnonaneHsle,
LEHHOCTH MTO3HAHUSI, TIPOSIBJICHUE
MOKa3aTelbHbIE U _
4 24 1 https://resh.edu.ru/ - pam MMO3HABATEIBHOTO UHTEpECa, aKTUBHOCTH,
norapudmudeckue
WHHUIMATUBHOCTH, JIIOO03HATEIEHOCTH U
HEpaBEHCTBA
CaMOCTOSITEIILHOCTH.
[MpoekTHas 3a1a4ya, HaMPaBJICHHAs HA OCO3HAHKE
LEHHOCTH MTO3HAHMUSI, TIPOSIBIICHUE
5 KomriekcHbieunciia 10 1 https://resh.edu.ru/ - pam MO3HABATEJIBHOTO UHTEpECa, aKTHBHOCTH,
WHHUIMATUBHOCTH, JIIOO03HATEILHOCTH U
CaMOCTOSITEILHOCTH.
[MpoekTHast 3a1a4ya, HaMPaBJICHHAsS HA OCO3HAHKE
HatypanbHblie u €HHOCTH MTO3HAHMUSI, TIPOSIBIICHUE
6 yp 10 1 https://resh.edu.ru/ - pamr H 1P

OeJbICUncCiia

IIO3HAaBaTCJIbHOI'0O MHTEPECA, aKTUBHOCTH,
HMHHUIIUMATUBHOCTHU, JI0003HATEIILHOCTH U
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CaMOCTOATCIIBHOCTH.

Cucremsl palluOHAJIbHBIX,

HpOCKTHaH 3a1a4a, HarpaBJICHHAA Ha OCO3HAHUE

UppaIoOHaTbHBIX [IEHHOCTH [TO3HAHUS, IPOSBIICHUE

[OKa3aTeabHBIX U 12 1 https://resh.edu.ru/ - pam [M03HABATEILHOTO HHTEPECA, aKTUBHOCTH,

JorapupMHUUECKUX HWHUIMATUBHOCTH, JTFO003HATEILHOCTH U

ypaBHEHUI CaMOCTOSTEIILHOCTH.
ITpoekTHast 3aa4ya, HaMPaBJICHHAs HA OCO3HAHKE
[IEHHOCTH [TO3HAHUS, IPOSIBJICHNE

3amaun ¢ mapaMeTpamu 16 1 https://resh.edu.ru/ - pam [M03HABATEIBHOI'O HHTEpEca, aKTUBHOCTH,
MHUIMATUBHOCTH, JTFOO03HATEILHOCTH U
CaMOCTOSTEILHOCTH.
ITpoekTHast 3aa4ya, HaMpaBICHHAs HA OCO3HAHUE
[IEHHOCTH [TO3HAHUA, IPOSBIICHUE

[ToBTOpeHME, 0000IIECHNE, ,

CHCTEMATH3AHS3 AR 16 2 https://resh.edu.ru/ - pam [M03HABATEILHOI'O HHTEpEca, aKTUBHOCTH,
WHUIMATUBHOCTH, JTFO003HATEILHOCTH U
CaMOCTOSTEILHOCTH.
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyectBo
Jl:;-)l'l Tema ypoka 4acos
Bcero
1 MHO0KecTBO, Onepaluy HaJl MHOKECTBAMU U X CBOMCTBA 1
2 HuarpammbiDitniepa-Benna 1
3 ITpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO alnrapara JUlsl peLeHHs 3a1a4 1
4 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U JIECSITUYHBIE IPOOH, TIPOLIEHTHI, OCCKOHEYHBIE MTEPUOANIECKHIE APOOH 1
5) Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECSTHYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUYHBIE MTEPUOANYECKIE POoOH 1
6 [Tpumenenue apoOeil 1 MPOIEHTOB IS PEIICHHUS IPUKIIAJIHBIX 3a/1a4 1
7 [Tpumenenne apoOeii 1 MPOIEHTOB I PEICHHUS TPUKIIAIHBIX 3a/1a4 1
8 [JeiicTBuTenbHbIE yncia. PaninoHanbHble U HpPalMOHAIBHBIC YHCIIA 1
9 Apudmerndeckue onepanuu ¢ JeHCTBUTEILHBIMU YUCIIaMU 1
10 Mopynp AeiCTBUTENBHOTO YHCIIa U €r0 CBOMCTBA 1
11 [TpubnnxkEHHBIE BEIYUCIIEHMS, TPABUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA pPe3yJIbTaTa BEIYUCICHUI 1
12 OCHOBHBIE METO/IbI pelIeHUs LIEIbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB 1
13 OCHOBHBIE METO/IbI pelIeHUs LIEIbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHUH U HEpaBEHCTB 1
14 OCHOBHBIE METO/IbI pelIeHUs LIETbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB 1
15 MHorouseHsl OT OJJHON EPEMEHHOM. JlelIeHre MHOro4IeHa Ha MHOTOWIeH ¢ octatkoM. Teopemabesy 1
16 MHorousnens! ¢ nensiMu kodddunrentamu. Teopema Buera 1
17 PemiennecncreMIIMHEHBIX ypaBHEHU I 1
18 PemiennecncreMIIMHEMHBIX ypaBHEHU I 1
19 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHUN. ONpeaenuTesib MaTpuLbl 2X2, €ro reOMETPUYECKAN CMBICIT U CBOMCTBA; 1
BBIUMCJIEHUE €r0 3HAYCHUS
20 Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUIN CMBICI U CBOMCTBA; BBIYMCIICHNUE €70 3HAYCHHUS 1
21 IIpuMeHeHne onpenenuTens s PEMIeHUs] CUCTEMBI IMHEWHBIX YPaBHEHHUU 1
22 Pemrenne npukiiagHpIX 3a/1a4 C IOMOLIBIO CHCTEMBI TMHENHBIX YPAaBHEHUI 1
23 Pemenre nmpukiagHbIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JTMHEHHBIX YpaBHEHUI 1




24 KoHnTtposbHast pabota: "PanuroHansHble ypaBHEHUs B HepaBeHCTBA. CHCTeMBUTMHEHHBIX ypaBHEHUH" 1
25 DyHKU, criocoObl 3ananus GyHkiuu. Bzaumuo oopatueie hyHkunn. Komno3unusdyHKIui 1
26 I'padux dynkmmm. DnemMeHTapHbIE TPeoOpa3oBaHus rpaduKoB QyHKITUH 1
27 OO6nacTh onpeaesIeHrs] 1 MHOXKECTBO 3HaueHud Gpynkiuu. Hymu dyakuun. [IpomMexxyTku 3HaK MOCTOSHCTBA 1
28 Yérasie n Heu€THBIC QyHKIMU. [lepuogudeckue GpyHkumn. [IpoMex yTKUMOHOTOHHOCTH () YHKITIH 1
29 MaxkcumyMbl ¥ MUHUMYMBI yHKIMH. HanOombiee u HanMeHblee 3HaueHue (PyHKIIMH Ha TIPOMEKYTKE 1
30 JluneliHasi, KBaJpaTU4Hasi U TpOOHO-TUHEWHAs PYHKIUU 1
31 DNIEMEHTapHOE UCCIICIOBAHUE B TOCTPOCHHE I'PpaUKOB dTUX (DYHKIINUN 1
32 DNIEMEHTapHOE UCCIICIOBAaHUE B ITOCTPOCHHE TPa(UKOB ITUX (DYHKITUH 1
33 Crenensb ¢ nensiM nokaszareneM. buaom Herorona 1
34 Crenens ¢ nensiM nokasareneMm. bunom Herotona 1
35 CrenenHnast GyHKIUS C HaTypalIbHBIM U LIENbIM MOKa3zatenaeM. EécBoiicTBa u rpadux 1
36 Kontponbhas pabora: "Crenennas ¢pynkius. E€ cBoiictBa u rpaduk" 1
37 ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA 1
38 Apudmerndeckuil KOpeHb HaTYPaJIbHOM CTENIEHH U €ro CBOICTBA 1
39 [TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COJIEPKAILUX CTENIEHU M KOPHU 1
40 [TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COJIEPKAILUX CTEIIEHN M KOPHU 1
41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENIEHH U KOPHH 1
42 Wppanmonansueie ypaBaeHUs1. OCHOBHBIE METOJIBI PEUICHUS UPPAIIMOHATLHBIX YPAaBHEHHN 1
43 Uppanmonansueie ypaBaeHus1. OCHOBHBIE METO/IbI PEIICHHUSI UPPAIMOHATILHBIX YPaBHEHUN 1
44 Uppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUSI UPPALIMOHATIBHBIX YPABHEHUH 1
45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUN 1
46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHHH 1
47 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHHH 1
49 CoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMKA 00OpaTHON CTENIEHH C HATypaJIbHBIM MTOKa3aTelIeM 1
50 CoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMKA 0OpaTHON CTENIEHH ¢ HATypaJIbHBIM MTOKa3aTeIeM 1
51 KonTtponbHas padora: "CBolicTBa U rpaduk KOpHs N-oi creneHu. MppannonaabHbleypaBHEHUS " 1
52 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1




53 CreneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
54 CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1
56 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUsT ypaBHEHUI 1
57 Hcnonb3zoBanue rpaduka GyHKIUU 1)1 pEIICHUST ypaBHCHUI 1
58 [Toka3arenbHble ypaBHEHUs1. OCHOBHBIE METO/bI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUN 1
59 [Toka3arenbHble ypaBHEHUs1. OCHOBHBIE METO/bI PELIEHMS I0KA3aTEIbHBIX YPaBHEHUN 1
60 [TokaszarenbHble ypaBHEHUs1. OCHOBHbBIE METO/bI PELICHUS I0KA3aTEIbHBIX YpaBHEHUN 1
61 KonTtponbHast padora: "[lokazatensHas Gpynkius. [lokazaTenbHble ypaBHEHUS" 1
62 Jlorapugmuncna. CoiicTBanorapudma 1
63 Jlorapugmuucna. CoiicTBanorapudma 1
64 Jlorapudmuucna. CpoiictBanorapupma 1
65 JlecsTuuHble U HATYpallbHBIEIOTapU (MBI 1
66 JlecsTuuHble U HATYpallbHBIEIOTapU(BMBI 1
67 [TpeoOpa3oBaHUEBBIPAKEHHH, COAEPKALTUXITOTAPHPMBI 1
68 [TpeoOpa3oBaHUEBBIPAKEHHH, COEPKALTUXITOTaAPHUPMBI 1
69 [TpeoOpa3oBaHUEBBIPAKEHHH, COAEPKALUXIIOTAPUPMBI 1
70 Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpauK 1
71 Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpauK 1
72 Hcnonp3oBanue rpaduka QyHKINY Ui pellIeHUs] ypaBHEHUN 1
73 Hcnonp3oBanue rpaduka QyHKINY Ui pellIeHUs] ypaBHEHU N 1
74 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PELICHUS] IOTapU(PMUUECKUX YpaBHEHUIN 1
75 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/BI pEellIeHUs JIorapu(PMUUIECKUX YpaBHEHHH 1
76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pellIeHUs JIorapu(MUUIECKUX YpaBHEHHH 1
77 PaBHOCHIIBHBIE TTEPEXO/Ibl B pEIIEHUH JIOrapu(MUUECKUX YpPaBHEHUN 1
78 PaBHOCHIIBHBIE TTEPEXO/Ibl B pEIIEHUH JIOTapu(MUUECKUX YpPaBHEHUN 1
79 KonTtponbHas padora: "Jlorapupmuueckas pynkuus. Jlorapupmudeckue ypaBHeHuUs " 1
80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YUCIOBOTO apryMeHTa 1
81 Cunyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1




82

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa

1
83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOI'O apryMeHTa 1
84 Tpuronomerpuyeckas OKpyKHOCTb, OIIPE/IeJICHHEe TPUTOHOMETPUUYECKUX (DYHKLIUH YHUCIOBOIO apryMeHTa 1
85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPE/IeSICHHE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOIO apryMeHTa 1
86 OCHOBHBIETPUTOHOMETPUUECKUEPOPMYITBI 1
87 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYITBI 1
88 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYIIBI 1
89 OCHOBHBICTPUTOHOMETPUYECKHE(DOPMYITBI 1
90 [IpeoOpa3zoBaHNETPUTOHOMETPHUIESCKUX BBIPAYKECHHIHA 1
91 [Ipeo6pa3oBaHUETPUTOHOMETPUUECKUXBBIPAKEHU I 1
92 [Ipeobpa3zoBaHNETPUTOHOMETPHUIECCKUX BBIPAIKECHHIHA 1
93 [IpeoOpazoBaHHETPUTOHOMETPHUUCCKUX BBIPAKCHHI 1
94 PemenneTpuronoMeTpuYeCKMXypaBHEHUN 1
95 PemenneTpuronoMeTpuYeCKMXypaBHEHUN 1
96 PemenneTpuroHoMeTpu4eCKMXypaBHEHUN 1
97 PemenneTpuroHoMeTpu4eCKMXypaBHEHUN 1
98 PemenneTpuroHoMeTpu4eCKUXypaBHEHU N 1
99 PemenneTpuroHoMeTpUIeCKUXypaBHEHUH 1
100 PemennerpuronomeTpuyecKuxypaBHEeHUM 1
101 KonTposbHas pabora: "TpuroHoMerpuueckre BbIpaXXeH!sl U TPUTOHOMETpUUYECKHEe ypaBHEeHus" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS TIOCIIEIOBATEIHHOCTEH. MeTo MaTeMaTH4eCKON HHIYKITUN 1
103 MOHOTOHHBIE M OTpaHUYEHHBIE MocieoBaTeabHOCTU. McTopHs anann3a 6€CKOHEYHO MaJbIX 1
104 Apudmernueckasmporpeccus 1
105 I'eomeTpuueckasporpeccus 1
106 BeckoneuHoyObIBaroIasreoMeTpHUECKasIporpeccus 1
107 CymMma 6eckoHeuHO yObIBaoIei reoOMeTpUYecKOi MpOorpeccuu 1
108 JInHEeNHBIN U SKCIOHEHIMAIbHBIN pocT. Ynciio €. @opmysia CI0KHBIX IIPOLICHTOB 1
109 JIMHENHBIN ¥ SKCIOHEHIMAIbHBINA pocT. Ynciio €. @opmyia CI0KHBIX IIPOLICHTOB 1
110 Hcrnonp30BaHKne MPOTPECCHU ISl pEIISHUS PEAIbHBIX 3a1a4 MPUKIIATHOTO XapakTepa 1




111

Kontposbnas padota: "[locnenoBarenbHOCTH U Iporpeccuu’”

1
112 HenpepsiBHBIC (QDYHKIIMHK ¥ MX CBOKWCTBA 1
113 Touka pa3pbeiBa. AcUMITOTHI rpadUKOB HYHKITUN 1
114 CBoiicTBa GYHKIIMIM HEPEPBHIBHBIX HA OTPE3KE 1
115 CgoiicTBa GYHKIIMIA HEMPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
117 Meroa UHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
119 [IpumMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIUN JIJIsl pEIICHHS 3a/1a4 1
120 [IpumeHeHne cBOMCTB HENPEPHIBHBIX (DYHKIUHI J1JIs1 peLIeHUs 3a/1a4 1
121 [lepBast u BTOpast npou3BOIHBIC (GYHKIIUU 1
122 Ornpenenenne, reOMeTpUYECKUICMBICIITPOU3BOIHOM 1
123 Omnpenenenue, GU3NYECKUNRCMBICIIIPOU3BOTHON 1
124 YpaBHeHHe KacaTeabHOU K rpaduky QyHKINUN 1
125 YpaBHeHUe KacaTelbHOU K rpaduKy QyHKIIMU 1
126 [Tpon3BoiHBIEIIEMEHTAPHBIX (PYHKITHIHA 1
127 [Tpon3BoIHBIEIIEMEHTAPHBIX (PYHKITHIHA 1
128 [IpousBoiHasi CyMMbI, TPOU3BEACHMSI, YACTHOT'O M KOMITIO3ULIUU (YHKIUI 1
129 [IpousBoiHasi CyMMbI, TPOU3BEACHMS], YACTHOT'O M KOMITIO3ULIUU (YHKIUI 1
130 [IpousBoiHas CyMMbI, TPOU3BEACHMS], YACTHOT'O M KOMIIO3ULIUK (YHKIUI 1
131 Kontponbnaspabdorta: "IIponsBoanas" 1
132 [ToBTOpeHME, 0000MEeHNe, CHCTEMAaTH3AIUs 3HaHUH: "YpaBHeHUS " 1
133 [ToBTOpenue, 06061meHNe, cucTeMaTu3anus 3Hanui: "OyHkmn" 1
134 HToropaskoHTpobHasipaboTa 1
135 HToropasskoHTpoIbHasipaboTa 1
136 [ToBTOpeHue, 06001IeHNE, CHCTeMaTU3 U3 HAHHA 1
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11 KJIACC

N KoimmuecTBo
w/n Tema ypoka Jacos
Bcero
1 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAaHHIO (DYHKITHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
3 [TpumeHeHre TpON3BOTHON K UCCIIEIOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
4 [IpumeHeHne MpoU3BOTHON K HCCIIeI0BAaHUIO (DYHKIIMH HA MOHOTOHHOCTB U KCTPEMYMBbI 1
5 [IpumeHeHne MpoU3BOTHON K HCCIIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
6 [IpumeHeHne MporU3BOTHON K HCCIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
7 Haxoxaenne HaubobI11ero 1 HAMMEHbILEro 3HaYeHHsI HETIPEPHIBHOW (PYHKIIUK HA OTpe3Ke 1
8 Haxoxaenne HaubosbI1Iero 1 HAMEHbILIEr0 3HAaYCHHsI HETIPEPBIBHOM (PYHKIIMK HA OTpe3Ke 1
9 Haxoxaenne HaubosbI1Iero 1 HAMEHbILIEr0 3HaYCHHsI HETIPEPhIBHOW (PYHKIIMU HA OTpe3Ke 1
10 Haxoxaenne HauboIbI111ero 1 HaMMEHbIIEro 3HaYeHHsI HETIPEPhIBHOM (PYHKIIMK Ha OTpe3Ke 1
11 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHHUST HETIPEPHIBHONU (DYHKITMN Ha OTPE3Ke 1
12 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHHUST HETIPEPHIBHOU (DYHKITUN Ha OTPE3Ke 1
13 [IpumeHeHne Mporu3BOIHON JUIsl HAXOXKACHHSI HAWTYUILEro PelIeHUs B IPUKIIAIHBIX 3a7a4ax 1
14 [IpumeHeHne Mpor3BOIHON JUIs HAXOXKACHHSI HAWTYUILIEro peleHus B IPUKIIAHBIX 3a7a4ax 1
15 [IpumeHeHne Mpor3BOIHON JUIsl OIIPEEIICHNS CKOPOCTH M YCKOPEHUs ITpoliecca, 3alaHHOro GopMyJIoi Uil rpagukom 1
16 [TpuMeHeHre TPOM3BOIHON JIS ONIPEeNIEHUs] CKOPOCTH U YCKOPEHHsI Ipoliecca, 3a1aHHOro (opMysIoi wiu rpagukoM 1
17 Kommnozunusdyaximit 1
18 Kommnozunusdyaximit 1
19 Kommnozunusdyaximit 1
20 I'eomeTprueckue o0pa3bl ypaBHEHHH Ha KOOPAMHATHON TNIOCKOCTH 1
21 I'eomeTpuueckue oOpa3pl ypaBHEHUI Ha KOOPAMHATHOM MIIOCKOCTH 1
22 KonTposbHas padota: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN " 1
23 [TepBooOpasHasi, 0CHOBHOECBOKWCTBOTIEPBOOOPA3HBIX 1
24 [TepBooOpasubie anemMeHTapHbIX GyHKINN. [IpaBria HaX0XKAECHUS IEPBOOOPA3HBIX 1
25 [TepBooOpasubie anemMeHTapHbIX GyHKIUN. [[paBria HaX0XKIECHUS TEPBOOOPA3HBIX 1




26

Huterpan. ['eomeTpruyecKuiicMbICIUHTETpaIa

1
27 Brruucnenue onpenenénHoro uHTerpana mo hopmyine Herotona-Jleiionuma 1
28 Brruucnenue onpenenénHoro uHTerpaia mo hopmyine Herotona-Jleiionuma 1
29 [IpuMeHeHne nHTErpaia JyIsl HaXOXKACHUS TUIOMAACH MIOCKUX (HUryp 1
30 [IpumMeHneHnne uHTErpaa Jyisi HaXOXKACHUS 00bEMOB T€OMETPUUECKHUX TEI 1
31 [TpumepsipermenuiinnddepeHnnantbHIXypaBHEHU I 1
32 [TpumepsipermenuiinnddepeHnnanbHIXypaBHEHU I 1
33 MaremMaTHuecKkoe MOJICIIMPOBAHUE PEATbHBIX MPOIIECCOB ¢ TOMOIIBIO AU PepeHnnanbHbIX YpaBHEHUH 1
34 KonTponbnas pabora: "[leppoobpasznas u uaTerpan” 1
35 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku 1
36 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu 1
38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu 1
39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu 1
40 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
41 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOM OKPY>KHOCTH 1
43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 PemreHneTpuroHOMeTpUYECKNXHEPABEHCTB 1
45 PemreHneTpuroHOMeTpUYECKNXHEPABEHCTB 1
46 PemreHneTpuroHOMeTpUYECKNXHEPABEHCTB 1
47 PemreHneTpuroHOMeTpUYECKNXHEPABEHCTB 1
48 KontponbHas padora: "['paduku TpuroHomerpudeckux GpyHkiuid. TpuroHoMeTpuiyeckueHepaBeHCcTBa" 1
49 OCHOBHBIE METO/IbI pelIeHHs TOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI pelIeHHs TOKA3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI pelIeHHs TOKa3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/IbI pelIeHHs TOKa3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/IbI pelIeHHs JJorapu(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METOIbI peIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1




55 OCHOBHBIE METOJIbI pEUICHUS JTOTapU(HMHUUESCKIX HEPABEHCTB 1
56 OCHOBHBIE METOIbI pEHICHUS JTOTapU(HMHUUESCKIX HEPABEHCTB 1
57 OCHOBHBIE METO/1bl PELLICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/1bl PELLICHHS UPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHHS UPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue METOIbI PELICHUS UPPALMOHATIBHBIX YPaBHEHHHA 1
62 I'paduueckue METOIBI PEICHNS UPPALIMOHATBHBIX YPaBHEHHUNA 1
63 ['paduueckue MeTOIbI pEeIICHHS TOKAa3aTeIbHBIX YPaBHEHUN 1
64 ['paduueckue METOIBI PELICHNS TOKA3aTeIbHBIX HEPABECHCTB 1
65 I'paduueckue METOIBI peICHHS JOTAPUPMHUUECKIX YPAaBHEHU 1
66 I'paduaeckue MeTombl pemeHus JJOTapu(PMUIECKUX HEPABCHCTB 1
67 I'paduaeckue MeToabl pemeHust JJOrapu(PMUIECKUX HEPABCHCTB 1
68 ['padmyeckue MeToAbl pelieHus MoKa3aTeNbHbIX U TOTapu(MUUYECKIX YpaBHEHUN 1
69 I'paduueckue MeTO bl pelIeHHs oKa3aTeIbHbIX U JIOTapu(MUUECKUX YPaBHEHUH 1
70 I'padrueckue MeTo/ bl pelIeHHs ToKa3aTeIbHbIX U JIOTapu(MUUYECKUX HEPABEHCTB 1
71 I'padrueckue MeTo/ bl pelIeHHs TOKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1
72 KonTponbhas padota: "UppatinonaibHble, OKa3aTelbHbIE U JJOrapupMUUEeCcKie HepaBeHcTBa" 1
73 KommiekcHble uncna. AnreOpanueckas U TPUTOHOMETpUYecKasi OpMBbI 3alMCH KOMILJIEKCHOTO YHUCIia 1
74 KommiekcHble uncna. AnreOpanueckas U TPUTOHOMETpUYecKasi OpMBbI 3alMCH KOMILJIEKCHOTO YHUCIia 1
75 Apudmerrueckue onepanuu ¢ KOMIIEKCHBIMUA YUCIIaMH 1
76 ApudmMerrndeckue ornepanuu ¢ KOMIIEKCHBIMUA YUCITIAMH 1
77 N300parkeHre KOMIUIEKCHBIX YHCell Ha KOOPAWHATHOM MII0CKOCTH 1
78 N300parkeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOM MI0CKOCTH 1
79 ®opmyna Myaspa. Kopau N-0ii creneHn u3 KOMIJIEKCHOTO YUCIia 1
80 ®opmyna Myaspa. Kopau N-0ii creneHn u3 KOMIJIEKCHOTO YUCIia 1
81 [TpuMeHeHre KOMIIEKCHBIX YHCeN Ul pelieHns GU3NYeCKUX U TeOMETPHUECKUX 3aj1au 1
82 KonrtponbHaspabota: "KomruiekcHpleuncna' 1
83 HarypanbHblie u 1iensieuucina 1




84 HarypanbHble u 1ienpieuucina 1
85 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IEIbIX YHCEIT 1
86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIbIX YHCEIT 1
87 [Ipumenenue npuszHakoB AenuMocTy nenabix yrcesr: HOJ n HOK 1
88 [Ipumenenue npuszHakoB AenuMocty nenabix yrcesr: HOJ n HOK 1
89 [TpuMmeHeHne MPU3HAKOB ACTUMOCTH ENBIX YUCEI: OCTATKH 10 MO0 1
90 [TpuMmeHeHnEe TPU3HAKOB ACTUMOCTH IIEJIBIX YHCEI: OCTATKH M0 MOIYITEO 1
91 [TpuMeHEeHHE TPU3HAKOB JACTUMOCTH IISJIBIX YHCEI: AITOPUTM EBKIHIA AT pemieHuUs 3a1a4 B IEJIBIX YUCIIax 1
92 KonTponbnast padbota: "Teopus 1enbix qucen" 1
93 CucremMa ¥ COBOKYITHOCTh YPaBHCHHH. PaBHOCWIIBHBIC CHCTEMBI U CUCTEMBI-CIICICTBUS 1
94 CucremMa ¥ COBOKYITHOCTh YPaBHCHHH. PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-CJICICTBUS 1
95 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX YPaBHCHHUI 1
96 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH MPPAIMOHAIBHBIX YPaBHEHHIA 1
97 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKA3aTEeIbHBIX YPaBHCHHIA 1
98 OcHOBHBIE METOIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTENbHBIX YpaBHEHUN 1
99 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JTOrapu(hMUUYECKUX YpaBHEHUIA 1
100 OCHOBHbBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH JIOrapupMHUUECKUX ypaBHEHUN 1
101 [IpuMeHEeHHE CUCTEM K PEIICHHIO MAaTEeMaTHIECKHUX 3aJ1a4 U 33]1a4 U3 Pa3IUIHbIX 00JacTell HAyKU M pPeaIbHOM JKHU3HH, 1
WHTEPIPETAIHS MOTYYCHHBIX PE3yIbTaTOB
102 [IpuMeHeHne CUCTEM K peIIeHHI0 MaTeMaTHYeCKUX 3a/1a4 U 33a]1a4 U3 Pa3IUYHbIX 00JacTeil HayKu U pealbHOM JKU3HH, 1
WHTEPIIPETAIHS IOTYICHHBIX PE3YIbTAaTOB
103 [IpuMeHEeHHE HEPABEHCTB K PEIICHUIO MaTEMaTHYCCKHX 331a9 1 3a71a9 U3 Pa3IMuHbIX 00J1acTell HAyKu U pealbHOMN KH3HH, 1
WHTEPIPETAIHSI TOTYICHHBIX PE3YIbTaTOB
104 KonTponbHas pabota: "CrucTeMbl palliOHaTbHBIX, UPPAIIMOHAIBHBIX MTOKA3aTENbHBIX U JOTapu(MUUECKUX YpaBHEHUN" 1
105 PannoHansHbIeypaBHEHUS C TApaMeTpaMu 1
106 PanmoHasHBICHEpaBEHCTBA C TTapaMeTpaMu 1
107 PanmonansHbIECHCTEMBI C TApaMeETpaMu 1
108 UppanmonanbHbie ypaBHEHHS, HEPABEHCTBA C MTapaMeTpaMu 1
109 HppanmoHaibHBIECHCTEMBI C ITapaMeTpaMu 1
110 [TokazaTenbHBIC YypaBHEHUs, HEPABEHCTBA C TTapaMeTpaMu 1




111

Iloxa3zaTenbHBICCHCTEMEI C ImapaMeTpaMu

1
112 JlorapudMuueckue ypaBHEHHS, HEpABEHCTBA C IMapaMeTpaMu 1
113 JlorapuMHuueCcKHECUCTEMBI C TTapaMeTPaMH 1
114 TpuronomeTpuueckrueypaBHEHHs C ITapaMeTpamMu 1
115 TpuroHomMeTpuueCKHUEHEPABEHCTBA C TapaMETPAMHU 1
116 TpUroHOMETPUYECKUECUCTEMBI € ITapaMeTPaMHu 1

OCTPOCHHE M MCCJIEJ0BaHNEe MaTEMAaTHUECKUX MOJIEIICH peajlbHbIX CUTYyaIlMi C TIOMOIILI0 YPaBHEHUH ¢ MapaMeTpaMH
117 I1 y: 1
118 [TocTpoenue u ucciieJOBaHUE MATEMATHUECKUX MOJISIICH PEaTbHBIX CUTYAIUi C MOMOIIBIO0 CUCTEM YPAaBHCHHI C TTapaMeTpaMHu 1
119 [TocTpoenue u ucciieJOBaHUE MATEMATHYECKUX MOJIEJICH PEaTbHBIX CUTYAIUH C MOMOIIBIO0 CUCTEM YPABHCHHI C TTapaMeTpaMu 1
120 KonTpomnbHas pabora: "3amgauu ¢ mapamerpamu' 1
121 IToBTOpenue, 00001IEHNE, CHCTEMATH3AIMs 3HAHNH: ""Y paBHEeHN " 1
P s il 5 11 P
122 IToBTOpenue, 0000OMIEHHE, cUcTEMAaTHU3aMs 3HAaHUK: ""YpaBHeHUa" 1
penue, 1eHue, p
OBTOpeHuE, 0000IIeHIE, CUCTEMATH3AINS 3HAHWIA: aBHeHns1. CUCTEMBIYPaBHEHU I

123 I1 , 0000 , "y C " 1
124 [ToBTOpeHME, 00001IEHNE, CCTeMaTH3alus 3HaHui: "HepaBeHncTaa" 1
125 [ToBTOpenue, 06006mIeHne, cucTemaTi3aius 3Hanui: "HepaBeHncTsa" 1
126 [ToBTOpenue, 06006mIeHNe, cucTemaTH3aius 3Hanui: "HepaBeHncTsa" 1
127 [ToBTOpenue, 0606meHue, cucremaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
128 [ToBTOpeHnue, 06061eHne, cuctemaTn3anus 3Hanui: "[IponsBonHas u e€ npumeHenue" 1
129 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "I[IpousBogHas u e€ npuMmeHeHune" 1
130 [ToBTOpeHME, 0000EeHNE, cucTeMaTH3aIus 3HaHui: "VIHTerpan u ero npuMeHeHue" 1
131 [ToBTOpEeHnue, 06061eHNe, cucTeMaTh3anus 3HaHui: "OyHknun" 1
132 [ToBTOpenue, o600MIeHNE, cUCTEeMaTH3aIwsl 3HaHUuH: "OyHKIUN" 1
133 [ToBTOpenue, 06001meHne, cucreMaTu3anus 3HaHui: "Oyakun" 1
134 HToroBasikoHTpoJbHasspaboTa 1
135 HToroBasikoHTpoJbHasspaboTa 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUI3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* MaTtematuka: anredpa 1 Hayajla MaTeMaTHYeCKOT0 aHaIu3a, reoMeTpus. AnreOpa u Havana
MaTeMaTh4decKkoro ananusa (B 2 yactsx), 11 kimace/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; nox penakueir Mopakosuua A.I"., ObmiecTBo ¢

orpann4eHHoM oTBeTcTBeHHOCThIO « 1Ol MHEMO3MHA »
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MopnucaHo: KazaHos Makcum
AnekceeBunu
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email=kaduyschool2@mail.ru
MpuynHa: A o3Hakomuncs ¢
3TUM AOKYMEHTOM

[ata: 2023.10.17 16:09:31
+03'00'









		2023-10-17T16:09:31+0300
	Казанов Максим Алексеевич
	Я ознакомился с этим документом




