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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECleYMBaeT HMHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHBI, (POPMHUPYET JOTHYECKOEe U abCTPaKTHOE MBIILICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIQJICBAIOT YHHBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MaTeMaTU4YecKoi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKUA, XUMHH, OWOJIOTMH, TOHHUMAaHHS OCHOBHBIX
TEHACHIIMA pPa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX JJIS
JaIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alareOpbl 1 MaTeMaTHYeCKOro aHajaun3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAIOTHIO, (OPMHPYET KpPEaTHMBHOE U KPUTHUYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUST MAaTEMaTHYECKHX MOJICICH pEAIbHBIX CUTYyalluid, WHTEPIPETAIMHA IOJYICHHBIX
pelIeHni, 3HAKOMSTCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanmu3yercsi Kak yepe3 y4eOHBIM MaTepuas, CHOCOOCTBYIOHHMHA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  AesITeNbHOCTH, Tpedyroueit
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMd ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBIN pe3ynbTar.

B ocHoBe merommkm oOydeHHs: anreOpe M HadajdaM MaTEMaTHYeCKOrO aHaIM3a JIC)KHT
JEeSTeNIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa u Hauajga MaTeMaTUYeCKOr0 aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEpXKATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHUS U HEPaBEHCTBay, «Havana maremaTrueckoro aHanmsa», «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COIEPKATEIHbHO-METOAWYECKUE JMHUU H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
JIpyra ¥ TOCTENEHHO HACHIIAsACh HOBBHIMH TeMaMu M pazaenamu. JlaHHBIH ydeOHBI Kypc
SBIISICTCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHHe HECKOJIbKUX
MaTeMaTHUYeCKUX AMCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHau3,
TEOpHsl MHOXKECTB, MareMarhdeckas Jormka u npyrue. [lo mMepe Toro kak oOydaromiuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTEeMAaTUYECKUM allaparoM, y HHUX TOCIeI0BATEIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZETh peaTbHOM
CUTyalliu, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4eOHOTO Kypca, A pelieHus
CaMOCTOSITENTEHO CPOPMYJIMPOBAHHONH MaTeMaTHYeCKOW 3amad, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast ~ JuHUSA  «Yucima W BBIUMCICHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 0011ero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrero oOpazoBanusi 0coboe
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIIa, YMEHHE NIeNaTh MPHUKHUIKY, BBITOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAYKEHUS, pab0OTaTh C MATEMAaTUIECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYyYaroITUMCs MHOXECTBAa HATYPAJIbHBIX, IENBIX, PAllUOHATBHBIX U
JIEUCTBUTEIIBHBIX YKMCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEl. B Ka)Xaom M3 3THX
MHOKECTB PACCMaTPUBAIOTCS CBOWCTBEHHBIC €My CHEIU(DUUSCKHE 3aJ1a4u U OlepaIliu: JIeJIeHUE
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE ONepalii, a TaKKEe H3BJICUCHUE
KOpDHS ~ HATypaJbHOW CTENEHM HA MHOXKECTBE KOMIUIEKCHBIX  4HuCel.  braromaps
MOCJICIOBATEILHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3yeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 CIMHCTBE MaTEMATUKH KaK HaAyKH U €€ POJIM B IIOCTPOCHUH MOJIEJICH peaJbHOTO MUPA, IIIUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUHM BCETO OOY4YCHHS Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MIPEAYCMOTPEHO pelIeHUEe COOTBETCTBYIONIUX 3a/ad. B pe3ynabTaTe 00ydaromuecss OBJIaJeBaOT
pa3IMYHBIMM ~ METOJAMH PCHICHHS pPalMOHAIBHBIX, HWPPAIUOHATBHBIX, IOKAa3aTEIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
(GyHKIHMI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUH NMPUKIIAJHBIX 33/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
PaAIMOHATILHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPHUYSCKUX BBIPAKEHUH, a TaKKE BBIPAXKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA ACTYKTUBHBIX PACCyXJI€HUH, pabOThl C CUMBOJbHBIMU
dbopMamu, TIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs IPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 337124, HATrJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanYecKass JTUHUS «DyHKIUMU U TpadUKM» TECHO MEpeIuieTaeTcs ¢
IPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B KakOM-TO  CMBICIE  3a1aér
MOCNEAOBATEIbHOCT,  M3YyUeHUsT MaTepuana. V3ydeHWe  CTENeHHOW, MOKa3aTelbHOMH,
norapu(pMHUECKON U TPUTOHOMETPUUYCCKUX (DYHKITUH, UX CBOMCTB U rpaMKOB, UCIIOJIb30BAHNE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAJIN30M, TaK U C PEIICHUEM YpaBHCHHH W HepaBeHCTB. [Ipu
3TOM OonbIlloOe BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaxaTh QopMylaMu
3aBUCHUMOCTH MEXK]Y Pa3IMIHBIMU BETUYHHAMH, UCCIIEAOBATh MMOJYICHHBIC (YHKIIHH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJISIOIINX BBIPAXATh 3aBUCHMOCTH MEXAY BEIMYMHAMH B Pa3IMIHON (opMme:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCIIOJIb30BaHMIO aHAJIOTHIA.

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKHX, TaK U MPHUKIAAHBIX 33/1a4, JTOCTYIHBIX 00ydJarommumcs,
TaK KaK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPA(QHUKHU CIOXKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPeHHsI TporieccoB. JlaHHas cojaepikaTellbHas JIMHUAS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHYeCKHX MOJeNel pealbHBIX CHUTYallui, MO3BOJSET
HAXOJWTh HAWIy4Illee PEIICHHEe B TPUKIATHBIX, B TOM YHCIE COIHAIBHO-IKOHOMHUYECKHUX,
3aladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOr0 aHajgn3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (POPMATBLHO-IOTHYECKOTO0 U KPEaTHBHOTO MBIIUICHUS, (POPMHPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAOT O BbIAAKOIINUXCA PE3YyJIbTATax, MOJYYCHHBIX B XOAC pa3BUTUA MATCMATUKHN KaK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToanYecKkass JuHUA «MHOXeECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHOKECTBCHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTeMaTHKU W MpelaraloT Haubosee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK MW HUCIOJB30BaTh C€Iro IJId BBIPAXKCHUA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJIEMEHTAMH MAaTEMAaTHYECKOH JIOTMKH CIIOCOOCTBYET DPAa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHHUS,  KOTOpPbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJaHusl BIIJICTCHBI B Ka)KIlBIfI N3 pasaciioB IPOrpaMMabl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JIJIS PEHICHUS TPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIFOIaTeIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, HCIIOJIb30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTu4ecKoro aHajIn3ay OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BIYUCICHUSA

Panyonanehele uncia. OObBIKHOBEHHbIE M JI€CATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKcIa. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcTa. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMcIaMU. MoJyip NEHCTBUTEIBHOTO YHCIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Vicnonp3oBanue nmoaxosimeii popmbl
3alACU ACUCTBUTEIBHBIX YUCEI I PEIICHUS IPAKTUYECKUX 3a[a4 U IIPEJICTaBJICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €0 CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensimu kodddunnuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUMH. MarTpuia CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS I PELICHNUs CUCTEMBI TMHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEJIY C TOMOILBIO MAaTPUIL ¥ OIIPEACIUTEICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHNM M HEPAaBEHCTB K DPEILICHMI0 MaTEMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUM U rpapuku

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. ['paduk pynkuun. DnemeHTapHble peodpa3zoBaHus Ipa@uKoB HyHKIUMA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHCTBA. UETHble n Heu€THble ¢yHkuuu. Ilepmommueckue ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI (yHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THMHEWHas GYHKIMHU. DIeMEHTapHOe UCCIIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHu Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpadukoB QYHKIMIA JUTsS pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeTo MaTeEMaTHYECKOH
MHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIETI0BATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas Iporpeccud. beckoHedHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[lepBas u BTopas npousBojHbie pyHKInKU. OnpeneraeHue, TeoMeTpUIeCKUil 1 (prU3NIeCcKuit
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[IpousBoaHbie eMeHTapHBIX GyHKUIUMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHuoxkecTBa M JIOTHKA

MHoOXecTBO, onepaluy HajJ MHOXKECTBaMU U MX CcBoiicTBa. [{uarpammsl Diinepa—BeHHa.
[IpruMmeHeHne TeOpEeTUKO-MHOKECTBEHHOIO anmapara JJisi OMUCAHMS PEaIbHBIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1ienble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TT0 MOYJIIO0, alropuTMa EBKIIM/IA 7151 peleH s 3a1a4 B SJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPAHd ¢ KOMIUICKCHBIMY Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHds (QU3NYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa U COBOKYTHOCTh YpaBHEHUH U HEPAaBEHCTB. PABHOCHIILHBIE CUCTEMBI U CUCTEMBbI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS UPPAITUOHATLHBIX HEPABESHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUECKUX ypaBHEHUI.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3NUYHBIX OOJIACTe HAyKH M pPEaTbHON >KW3HM, WHTEPIPETALHUs IOJyYSHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pEUICHHs YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHne MPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M YKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs TIpolecca, 3aAaHHOro (HopMyiod WiIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii cMbICa MHTErpaia. Beraucienue onpeneaéHHoro NHTerpaia
no popmyne Hetotona-Jlel6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOL[aJed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemennit auddepeHnrnanbHpIX ypaBHeHHA. MaTeMaTHUeCcKoe MOJICITHPOBAHNE
pealbHBIX MPOIECCOB ¢ TOMOIIbIO AU PEpEeHIINATBHBIX YPABHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pEeUIeHHM, pacCyXIE€HuH, BOCIPUUMYHUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3ormacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/Y, OCO3HAHHE IIEHHOCTHU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdhepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUM JIJIS1 OKPYXKAIOLIEH Cpeabl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA MU MaTEeMaTHIECKON KYJIbTYpOH KaK CPEACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBIIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE IMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTh ONpEAETICHUsS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 0000UIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, IMpelaraTb KpPUTEPUM JUISL  BBISABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTElIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUHN (TpsMble U
OT IMPOTUBHOIO), BBICTpAaUBaTh AapryMEHTAlUI0, I[PUBOAUTH NPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciiegoBarebcKue 1eCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHUS, (POPMYIHPOBATH
BOINPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(GopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCIEPUMEHT, HCCIEJI0BaHHE 110
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTo OObBEKTa, SBJICHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (pOPMYyIUPOBAaTh 0000IIEHUS M BBIBOABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJI0IeHUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIy4YEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIaTh MPEATIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pEILIEHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (opM
IpeJICTaBJICHHUS;

CTPYKTYpUpOBaTh  WHGpOpMAIMIO, MpEeACTaBIATh €€ B pas3IuuHbBIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJIECHHUS B COOTBETCTBHM C YCIOBUSMHU M ULEISIMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs II0 XOAYy PEIICHUS 3aJa4d, KOMMEHTUPOBATh IOJYyYEHHBIN
pe3ynbTar;



B X0z€e OOCYX/JEHHUS 33/7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MON TEMBbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIIATh PE3YNbTaThl PEIICHHs 3a7adud, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHUsS 3a/lauyd, BBIOMpPATh CIOCOO pemeHHus ¢ y4EToM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MMO3HABATEIBLHON pe(hICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peleHrs MaTeMaTUIECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAcsisTh BUIBI pabOT, NOTOBAPUBATHLCS, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMH KOMAaHZbl, OLIEHHMBATh KAauecTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuyenus B 10 kuacce oOyyaromMiCs MOJNYYUT CIEAYIOUIME MpeAMETHbIE
pe3ynbTaThl IO OTAENIBbHBIM TeMaM pabouell mporpammsl yd4eOHOro Kypca «Anredpa v Haudana
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia ¥ BHIYMCIICHUS:

CBOOOJTHO OTNIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEYHas! MEepHUOUecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO, MHOXKECTBA PAIlMOHAJIBHBIX U JEHCTBUTENIBLHBIX
qKcell, MOAYJIb IEHCTBUTENBHOTO YUCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI JAJIsl PeIIeHUs IPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciielt
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh NPUONIKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTENEeHb C IENbIM I0Ka3aTelieM, HCIO0JIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JAECUCTBUTEIBHBIX YHCEN JJs pelIeHHs] MPAaKTUYeCKHX 3a1ad U
MIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTEIEHb C PALIMOHAIBHBIM OKa3aTeNIeM;



CBOOOJTHO OMEpUPOBATh MOHATUSAMH: JIOTapudM dYHcha, NECATUYHBIE M HaTypajbHbIC
JorapudMmebI;

CBOOOJTHO OIEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOIO apryMEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ NHTEPBAJIOB JJIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOIOWIEHA, MPUMEHATh JEJIeHHEe MHOIowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3aaau;

CBOOOJHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpeAeNuTeNb MaTpUlbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYMCIEHUS €ro 3HauY€HHsl, IPUMEHATh ONpPEASTUTENN A PelIeHUs
CUCTEMbI JIMHEWHBIX YPAaBHEHMH, MOJEIUPOBATH PEAJbHBIE CUTYAallUH C IOMOULIBIO CHUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOILIBIO MaTpull U
olnpeaenuTeNnel, THTEPIPETUPOBATh [TOJIyYE€HHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JUIsl TPe0Opa30BaHUsl BEIPaKEHUI;

BBIIOJHATh NPEOOPa30OBaHUsS YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JiorapumoB il IpeoOpa3oBaHUsl  JIOrapUPMUUECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE ypaBHEHHUs, HAXOIUTh MX PELICHUs C MOMOIIbIO PAaBHOCUIBHBIX MEPEX0JI0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPHUMEHSTh
HeoOxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BaHUEM afnapaTa ajnreopsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: (YHKIHMS, CHOCOOBI 3aJaHus (QYHKLUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (YyHKUUN, rpaduk (QYHKIMH, BBHINOJHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOZHO ONEpUPOBATH MOHATHUSAMHU: 00JacTb ONpPENETICHUS] U MHOKECTBO 3HAUECHUU
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
noKasaresnemM, rpaQuk cTelneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0 CTETeHH KaK (PYHKIIMM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNeM;

ONepUpOBaTh MOHATUSMM: JIMHEWHas, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: MOKa3aTelbHas U jorapupmudeckas QyHKIUHU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX I'padUKy JUIsl pellieHUs] ypaBHEHUI;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAsi OKPY>KHOCTh, OIpeNeeHUe
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH NpHU
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (hopMyiamu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHYecKas M TeOMETpUYecKas MpOrpeccus,
0eCKOHEUHO yOBIBarOLIasi FeOMETPUUECKasi IPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh HOHATHSAMH:  TOCJIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAaHUYCHHBIE II0CIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OINEpPUPOBATH MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTpE3Ke, NPUMEHSATh
CBOICTBA HEMIPEPBIBHBIX (PYHKIWH ISl pEIICHHS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMHU: IepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKINH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUH;

UCII0JIb30BaTh NT€OMETPUYECKUN U PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JUisl ONMCAHUS PEAIBHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

CBOOOZHO ONEpUpOBaTh NOHSTUSIMU: OIpEACNICHUE, TEopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCWIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenus B 11 kiacce oOyyaromIMiCs MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBaTH MOHATUSMH: HAaTypaJdbHOE W 1EJ0€ 4YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HO u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alIUChIBATH HATypaJibHbIE YKCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIa B alre0pandeckoil 1 TpUroHOMETpUUecKoi (opme,
BBIMOJIHATH apu(METHUECKHE ONepallii ¢ HUIMH U N300pa)kaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HeoOxoauMble (POPMYIIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJIE/ICTBHSI, HAXOIUTh PEIIEHUS CUCTEMBI U COBOKYITHOCTEN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;



pemiath paloHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMUUYEcCKue U
TPUTOHOMETPUYECKHE YPABHCHHS M HEPABEHCTBA, COJIEP)KAINE MOTYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKie METOIbI JUIsl PEIICHUS] YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE alnreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBUIO 3a7a4d, HCCIEAOBATh MOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM armapara anreOpbl, THTEPIPETUPOBATH MTOJYICHHBIN pe3yNbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKH KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH T'E€OMETPUUYECKHE O00pa3bl YypaBHEHUH W HEPABEHCTB HA KOOPJMHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKIIHIA,

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIIEIOBAHMS PEATbHBIX MPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO Ui HCCIeAOBaHUA (YHKIUHM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3ZBOAHYIO JJISI HaXOXKICHUSI HAUTYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHUCJIE COIMAIbHO-DKOHOMUYECKHX, 3aJadax, JJIs OINpEAeNCHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpaA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpan mo Qopmyrne HproToHa-
Jlelibuuma;

HAXOJWTh IIOMAIH IIOCKUX (QUTYP U 0OBEMBI TEJI C IIOMOIIBIO0 HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYECKOM MOJICIMPOBAHMHM Ha IMPUMEPE COCTABIICHHS
muddepeHINATBLHBIX YPaBHEHHI,

penath MPUKIAIHBIC 33J1a4d, B TOM YHCIJIC COIMAIBHO-3KOHOMHUYECKOTO M (PHU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIu3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypes
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmerrndeckuii KOpeHb N-0i CTETIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomeTpuyeckre BbIpaXeHUs U 2 1
YpaBHEHUS
7 [TocnenoBaTebHOCTH U TPOTPECCUU 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KonuyectBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoaenbie  Ipaxrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTEIbHbBIE U 24 1
norapuMUUecKre HEPaBEHCTBA
5 KommuiekcHble uncna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
CucTeMBbl paroHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ajaun ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXecTBO, orepanuu HajJ MHOKECTBAMHU
U UX CBOMCTBA

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna

[IpuMeneHne TEOPETUKO-MHOKECTBEHHOTO
armapara i peleHus 3aaa4y
Pannonansheie unciaa. OOBIKHOBEHHEIC U
JeCATUYHBIC IPOOU, TTPOLICHTHI,
OCCKOHEYHBIC MTEPUOJTUUCCKHUE TPOOH

Panmonanbhble yncna. OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH, IPOLIEHTHI,
OeCKOHEUHbIEe IEPUOUYECKUE IPOOH

[Tpumenenue apobeli U MPOIEHTOB AJIs
pELICHHS TPUKIAIHBIX 3a/1a4
[Tpumenenue npoOeii ¥ IPOLIEHTOB ISt
pEeLIEeHUs TPUKJIIAIHBIX 3a]1a4

JlericTBUTeNbHBIE YKCIIa. PallnoHaIbHbBIE U
HMppalyoOHaJbHbIC YHCTIA
ApudmeTnueckue ornepauu c
JEUCTBUTEIILHBEIMU YHCIIaMHU

10

Mopynpe J€NCTBATEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHIIa
OKpYTJIEHUS, MPUKUJIKA U OLIEHKa
pe3ysbTaTa BHIYMCICHUN

12

OCHOBHBIE METO/JIbI PELICHHUS LIEIbIX U
JIpOOHO-PAllMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB




13

14

15

16

OCHOBHBIE METO/JIbI PELICHUS LIEbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrouwieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOTro4JIeHBI ¢ TeNBIMHA KO3 QHUITHeHTaMHU.
Teopema Buera

17
18

19

Pemenne cucreM TMHENHBIX YPABHEHUI
Pewienne cucreM IMHENHBIX YPABHEHUN
Marpura cucTeMsbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUUYECKHUI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

22

IIpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas padora: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTeMBI
JMHENHBIX YpaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHUs (PYHKIHH.
B3aumno obpathbie pynkun. Komnosumus

byHKIII

26

I'padbuk pyHkummu. dnemeHTapHBIC




npeoOpa3oBanus rpagukoB GyHKIUN

Ob6nacTp onpeneneHuss © MHOKECTBO

27 3HaueHui Gpynkuuu. Hynm pynkuun.
[IpomexyTKH 3HaK IOCTOSTHCTBA
Ué&rHple 1 HEYETHBIE (PYHKITHH.

28 [Tepuonnueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH
MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HauMeHbllee 3HAaUCHHE
(GYHKIMU Ha TPOMEKYTKE

30 Jluneitnas, kBagpaTuuHas U IpoOHO-
nuHelHas QyHKIH

31 DJIeMEHTapHOE UCCIIEIOBAaHUE U
ocTpoeHue rpaduKoB ATUX QYHKIUN

37 DneMEeHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33 Crenens ¢ 1enbIM rnokasareiaeMm. bunom
Hprotona

34 Crenens ¢ nenslM nokasareiaeMm. bunom
Herorona
CrenenHast QyHKIUS C HATypalIbHBIM U

35 LeJIbIM IoKasareneM. E€ cBolicTBa u
rpaduk

36 KonTtponbhas padora: "CreneHHas
¢byukuus. E€ croiicta u rpaduk"

37 Apudpmernueckuii KOpeHb HaTypaJbHON
CTENEHH U €r0 CBOMCTBA

38 Apudmernueckuit KopeHb HaTypaJbHOU
CTENEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BbIPAXKEHHH,
COJIepKalNX CTENEHU U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA,

COACPpKAIMMX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHHH,
COZEPKAILIMUX CTENIEHU U KOPHU

42

Uppanuonansubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHU I

43

UppanuonansHblie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHU I

44

HppanmonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

45

PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
MPPALMOHATIBHBIX YPABHEHUN

46

47

PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VPPALMOHAIIBHBIX YPABHEHUM

48

49

50

51

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

CaolicTBa U rpauK KOpHSI N-Oi CTENEHU
Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢
HATYpaJIbHBIM ITOKA3aTelIeM

CaolicTBa U rpauK KOpHSI n-Oi CTENEHH
KaK (PyHKIIMU 0OOpaTHON CTENEHH ¢
HaTypaJIbHbIM IOKa3aTeseM

KonTtponbHas padora: "CBoiicTBa 1 rpapuk
KOpHS n-0¥ creneHu. MppannoHansHbie
ypaBHeHus"

52

53

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA
CTeHeHB C paHI/IOHaJ'IBHBIM II0Ka3aTecjIeM U
e€ cBoiiCTBa

54

CrereHs ¢ palvOHAJIbHBIM ITOKA3aTCJICM U




€€ CBOIiCTBa

[TokaszarenpHas QyHKIHS, €€ CBOICTBA U

55 1
rpaduk
Hcnonb3oBanue rpaguka KLWU A7

56 . 1
pelIeHus ypaBHEHHHA

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pelIeHus] ypaBHEHUI
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE

58 METO/IbI PEIICHHS I0KA3aTEIbHbIX 1
YpaBHEHUN
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI peIIEHUs T0KA3aTEeIbHBIX 1
ypaBHEHUI
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE

60 METO/Ibl PELICHUS TOKA3aTEIbHbIX 1
ypaBHEHUI

61 KonTponabnas pabora: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHple ypaBHeHus"

62 Jlorapugm uncna. CoiicTBa jgorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTsa gorapudma 1

65 €CATUYHBIE U HATYPAJIbHBIE JIOTapU(MbI 1

y
66 €CATUYHBIC U HATYpaJIbHBIC JTOTapU(MBbI 1
y

67 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux 1
Jorapupmbl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
sorapudmsl

69 [IpeoOpa3zoBanue BbIpaXeHU, copepKalux 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U 1

rpadguk




Hcnonp3oBanue rpaduka QyHKIMH 115

72 peuIeHusi ypaBHEHUM

73 Hcnonp3oBanue l"pabe/IKa byHKIMM 1715
pelIeHNs ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/IbI PEIICHUs JOrapu(PMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOBI pEIICHUS JToTapu(HMUIECKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
norapu(pMUUECKUX YpaBHEHHMA

73 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
JorapupMHUUECKUX ypaBHEHUI

79 Konrtponsnas pabora: "Jlorapudpmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHMCJIOBOT'O apryMeHTa

]1 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

%2 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

33 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 ONpeIEeTIEHUE TPUTOHOMETPHUUECKUX
(GYHKLUH YUCIOBOIO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OonpeAeieHue TPUrOHOMETPUYECKHUX

(YHKLUH YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

90 IIpe06pa39PaHHeTpHrOHOMeTpnquKHx 1
BbIp)KEHUI

91 IIpe06pa39PaHHeTpHrOHOMeTpnquKHx 1
BbIp)KEHUI

9 IIp606pa39?aHHeTpHFOHOMeTpHHeCKHX 1
BBIpKEHU I

93 IIpeo6pa39FaHHeTpHrOHOMeTpnquKHx 1
BbIp)KEHUI

94 PemieHnne TpuroHOMeTpUYECKUX YPAaBHEHUM 1

95 PemieHne TpuroHOMeTpUYECKUX YPAaBHEHUM 1

96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHU N 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

99 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

100 Pemienne TpuroHoMeTpuUECKUX ypaBHEHUN 1
KonTtponbHas padora:

101 "TpUrOHOMETPUUYECKUE BBIPAKECHUS U 1
TPUTOHOMETPHUUECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs

102 nocienoBareibHocTel. MeToJt 1
MaTeMaTHYECKOW MHAYKIIH
MOHOTOHHBIE U OTPAHUYECHHBIE

103 IIOCJIEI0BAaTENbHOCTH. VIcTOpus aHanm3a 1
0OECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eomeTpuueckas nporpeccust 1

106 BeckoHeuHo yObIBaroIasi reoMeTpuiecKas 1

nporpeccust




CymMma 6eckoHEeuHO yObIBaroIei

107 9
reoMEeTPUUECKON Iporpeccuu

JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

108
Yucno e. DopMyra CI0KHBIX IPOLEHTOB

JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

Vcnonb30BaHue NPOrpeccuu AJs perieHus
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

110

11 'I'COHTpOJILHaﬂ pabora:
[TocnenoBarenbHOCTH U porpeccuu”
112 HenpepriBHbIE QYHKIINU U UX CBOICTBA
Touka pa3pbeiBa. ACUMITOTHI TpaduKOB

113 by

CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

114

CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115

MeTtox HHTEPBAJIOB VIS PEILIEHUS
HEpPaBEHCTB

116

MeTtox HHTEPBAJIOB VIS PELLICHUS
HEpPaBEHCTB

117

MGTOI[ HHTCPBAJIOB JJIA pCIICHUSA
HCPAaBCHCTB

118

[IpumeHeHne CBOMCTB HEMPEPBIBHBIX

119 .
GyHKIMH 115 perenust 3a1a4

IIpuMeHeHne CBOWCTB HEMPEPBIBHBIX

120 N
GYHKIMH 1S peleHust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE (GYHKLIUU

OHpCI[CJ'ICHI/IC, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI

122 .
IPOU3BOAHOM

Onpenenenue, GU3NUECKUN CMBICIT

123 N
MIPOM3BOTHOM

124 YpaBHeHHE KacaTeIbHOU K rpaduKy




byHKIIUN

YpaBHeHUE KacaTeNbHOU K TpapuKy

125 A 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
128 [TpousBogHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
129 [TpousBogHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
130 [IpousBoiHas cymMMbI, MPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKIUI
131 Kontposbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IICHNE, CHCTEMAaTHU3AIUS 1
3HaHuM: "OyHKIUNK"
134 Wrorosas koHTpoJsibHas paboTa 1 1
135 Wrorosas koHTpoJsibHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3AlIHA 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

IIpuMeHeHne NpoOU3BOJHON K
UCClIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHON K
UCCIIEIOBaHUIO (YHKIIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne MPOU3BOHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxxnenne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxneaue HaubOIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpe3Ke




10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMN Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOU
(GyHKIIMN Ha OTpe3Ke

12

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOHON [
OIIpEAEIIEHUSI CKOPOCTH U YyCKOPEHUS
mpolecca, 3alaHHOro (GopMyson Ui
rpaduKoM

16

17
18
19

20

21

IIpuMeHeHne MPOU3BOIHOM 11
OTpesieNIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIIol Uil
rpaduxom

Komnoszunus ¢pyHkimit

Komnoszunus ¢yHkimit

Komnoszunus ¢yHkimit
I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIMHATHOMN TIOCKOCTH
I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

22

KonrponsHas padora: "HccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"




[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
11€pBOOOPA3HBIX

24 [TepBooOpasHbIe 3NeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XIEHHsI IEPBOOOPA3HBIX

25 IlepBooOpasHble 1eMEHTAPHBIX (DYHKIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpaia

27 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleliOnuma

73 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleliOnuma

9 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
II0INAAeH IIOCKUX GUryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH

39 [Tpumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MaremaTHueckoe MOJEINPOBaHHE

33 peabHBIX MPOIIECCOB C TTOMOIIIBIO
muddepeHInanbHbIX YpaBHEHUH

34 KonrtponsHas pabdora: "[leppooOpaznas u
nHTerpan”

35 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX




CBOICTBa U TpaduKu

39

40

41

42

43

Tpuronomerpuueckue GyHKINH, HX
CBOWCTBA U TpapuKu

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OTOOp KOPHEH TPUTOHOMETPUICCKHUX
YPAaBHEHUH € ITOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

44

45

PelreHne TpUroHOMETpUYECKUX
HEPABEHCTB
Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

46

47

PelreHne TpUroHOMETPUYECKUX
HEPABEHCTB
Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

48

49

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUYECKUX (QYHKLIUH.
Tpuronomerpryeckue HepaBeHCTBA

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HECPABCHCTB

51

OcHOBHBIE MCTOJbI pCUHICHUSA
IMOKa3aTC/IbHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCUHICHUS

>2 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
Jorapu(GMUICCKUX HEPABEHCTB
54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(GMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pEIICHUS
UPPaIMOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PEIICHUS
HUPPAlMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
UppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue meToab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
62 I'padmueckue meToabt petuieHus
UPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToabI pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbl penieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeTOABI pelIeHUS
norapuMUYECKUX ypaBHEHUI
66 I'padmyeckue MeToabl perieHus
Jorapu(GMUIECKUX HEPABEHCTB
67 I'padmyeckue METOABI peIICHUS

norapu)MIUYECKUX HEPABEHCTB




68

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUU

69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
ypaBHEHUI

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "UpparnmoHaibHbIe,
MOKa3aTeIbHBIC U JIOTapu(PMUIECKHe
HepaBeHCTBA"

73

74

75

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUECcKasi (POPMBI 3aucu
KOMITJIEKCHOTO YHCIIa

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUEcKasi (POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmerrueckue oneparum ¢
KOMILJIEKCHBIMU YHCJIaMHU

76

77

Apudmerndeckre onepanuu ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX Ynces Ha
KOOPJIUHATHON TUIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJICKCHOTO YHUCIIa

80

®opmyna Myaspa. KopHu n-oii ctenenun




N3 KOMIIICKCHOI'O 4HcCia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCECJI OJId

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3aa4

82 KOHTp"OJ'IBHa}I pabora: "KoMIuiekcHbIe
qucia

83 HatypanbHble U Lienble uncia

84 HarypanbHble u niensie yucna

35 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LIETTBIX YUCEI

36 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
L[EJIBIX YUCEll

37 [IpumeHeHne MpU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

23 [IpuMeHeHne NMPU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO

90 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
LIEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO
[IpuMeHeHne NpU3HAKOB ACTUMOCTH

91 LETIBIX YUCcell: anroput™ EBkinna aiis
pelieHus 3a/1a4 B 1EIbIX YHCIIax

9 KOHTp”OJ'II)HaSI pabora: "Teopus menIbIx
Yyuceln
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHITBHBIE CHCTEMBI U CUCTEMBI-
CJIeJICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHH.

94 PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI-
CJIeJICTBHSI

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U




COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
96 COBOKYITHOCTEN UPpALlMOHATIbHBIX
ypaBHEHUU

OcCHOBHBIE METObI PELICHUSI CUCTEM U
97 COBOKYIMHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
98 COBOKYIMHOCTEM MOKa3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
100 COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad 13

101 pa3IMYHbIX 00JacTel HayKH U pealbHOMN
KU3HU, UTHTEPIPETALUS TOJTYyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
JKU3HU, UHTEPIIPETALUs IIO0JY4CHHBIX
PE3yJIbTAaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a7a4 ¥ 3a7a4 13

103 pa3aMYHbIX 00JacTei HayKH U pealbHON
KU3HU, UTHTEPIPETALUS OTYyYEHHBIX
pe3yabTaTOB

Kontponbhas pabora: "Cucremsl
pallMOHAJIBHBIX, UPpPAlUOHAIBbHBIX

104




MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHUH"

105 PanvoHanbHbIE ypaBHEHMS C IapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
rapamMeTpamu

107 ParmonanpHble CUCTEMBI C TapamMeTpaMu

108 HppaumnonanbHble ypaBHEHMS,
HEPAaBEHCTBA C IapaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,

113

HEpaBEHCTBA C apaMeTpamMu

Jlorapudmuaeckue CUCTEMBI ¢
napameTpamu

114

115

116

Tpuronomerpruyeckue ypaBHEHHS C
napameTpamu

TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuronomeTpruyeckue CUCTEMBI €
napameTpamu

117

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEN pealbHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
rapaMeTpamu

[TocTtpoenue u nccnenoBaHue
MaTeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI
C MmapamMeTpaMu

119

[TocTpoeHue u uccnenoBaHue




MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalUil C IIOMOIIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

120

121

Kontponbnas padota: "3agauu ¢
napamerpamu”

[ToBTOpeHue, 060061IeHNE,
cucTteMaTusanus 3HaHuil: "YpaBHeHus "

122

123

124

125

[ToBTOpeHME, 0000IIECHNE,
cucTeMarusauus 3HaHui: "YpaBHenus"
[ToBTOpeHue, 0600IEeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpeHME, 0000IIECHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpenue, 06001IEHNE,
cucremarusanus 3Hanui: "HepaBeHncraa"

126

127

128

129

[ToBTOpenue, 06001IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpenue, o6001IEHNE,
cucremarusanus 3Hauuii: "[Ipon3BogHas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cucreMaTtuzanus 3Hanuii: "[IponsBoanas u
e€ npumMeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemaTtusanus 3Hanuii: "l[IponsBogHas u
e€ npumeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
puMeHeHue"

131

[ToBTOpeHue, 060061IeHNE,
cucremaTtusanus 3HaHui: "OyHkuun"




[ToBTOpeHME, 00001IECHNE,

132 cucTeMaTu3aus 3Hanuii: "Oynkuun" 1

133 [ToBTOpeHue, 060061IeHNE, 1
cucremaTtusanus 3Hanuii: "OyHkuun"

134 Hrorosas koHTposbHas paboTa 1 1

135 Hrorosas koHTposbHas paboTa 1 1

136 [ToBTOpEHME, 0606H.[CHI:I€, 1
CHUCTeMaTH3aIrs 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
* Marematuka. AnreOpa U Havyajla MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msk A.l'.,
Homwuposckuii I.A., TTonskoB B.M.; mox penakiueit [logonsckoro B.E., O6mecTBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3aaTensckuii nentp «BEHTAHA-I'PA®y; AxkuronepHoe
obmectBo «M3natenscTBO «IIpocBerienue»

* Maremaruka. AnreOpa ¥ Hadajga MaTeMaTH4YecKoro ananusa, 11 kmace/ Mepzmsak A.T.,
Homuposckuii I.A., TTonskoB B.M.; mox penakiueit [logonsckoro B.E., O6mecTBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3naTensckuii nentp «BEHTAHA-I'PA®y; AkuronepHoe
obmectBo «M3narenscTBO «IIpocBemienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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