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[NOACHUTEJIbHAA 3ATIMCKA

VY4eOHblil Kypc «Anrebpa W Havala MaTeMaTHYECKOTO aHAIHM3ay SBISIETCS OJHHM U3
HanOojiee 3HAUYUMBIX B IPOrpaMMe CpeaHero oOImero oOpa3oBaHUs, MOCKOJIBKY, C OJHOMN
CTOPOHBI, OH 00eCTIeYMBAECT MHCTPYMEHTAIBHYIO 0a3y ISl U3yUEHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C IPyroi CTOPOHBI, (POPMUPYET JIOTHIECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJarOIIHXCS
HAa YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS HH(OpPMATUKH, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH W JIPyr'HX JUCHUIUIMH. B paMkax naHHoro y4yeOHOro Kypca oOywaromuecs
OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTOpas (QOpPMYIHpPYET CBOH
JOCTHXKEHHS] B MaTeMaTuyeckoit popme.

VY4eOHblii Kypc anreOpbl W Hayad MaTEMAaTUYECKOTO aHANIM3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIQJCHUS 3aKOHAMH (PU3UKH, XUMUU, OMOJIOTHUHU, TOHUMAHUSI OCHOBHBIX TEHACHIIUN
pa3BUTHsI SKOHOMUKH M OOIIECTBEHHOH >KU3HU, MO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJb30BaTh MX IS JaJIbHEUIIEro
o0pa3oBaHMsI U B ITOBCEAHEBHOM >KU3HU. B TO e BpeMs oBliajieHre aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLHUSMHU anreOpbl U MaTeMaTUYECKOTO aHaln3a Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTB, JIOKAa3bIBAaTh YTBEPXKICHHS C TIOMOIIBIO HHAYKIIUU
U paccyXIarh JIeTyKTHBHO, HCIIOJIh30BaTh 00O00IIEHNE M KOHKPETU3AINI0, a0CTparupoBaHue M
aHaJoruio, GopMupyeT KpeaTuBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme usyueHuss yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHUYECKOTO aHAJIN3a»
o0ydJaromiecs: TOMYy4aloT HOBBIM OMNBIT pEMIeHUS MPHUKIAAHBIX 3334, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MaTEMaTHYEeCKHX MOJEICeH peambHBIX CUTYallWid, WHTEPIPETAlUU TMOTYYCHHBIX
peleHui, 3HaKOMATCA ¢ MpUMepaMu MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MpHUpOJe, HAyKe U
HCKYCCTBE, C BBITAIOLTUMUCS MAaTEMaTHYECKIUMH OTKPBITHUSIMHU M UX aBTOPAMHU.

Y4eOHbI Kypc o00JagaeT 3HAYUTENBHBIM BOCIUTATEILHBIM IOTCHIIMATIOM, KOTOPBIH
peanusyeTcs Kak depe3 ydeOHbIH MaTepuai, crnocoOCTBYOIUNA (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U dYepe3 cHenupuky ydeOHOM JesATENbHOCTH, TpeOdyroulei
NPOJOJDKUTEILHON  KOHIEHTPAllMd  BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOIY4YEHHBIN pe3ysbTar.

B ocHoBe mertonuku oOyueHus anreOpe M HadajaM MaTeMaTHUYECKOTO aHaiu3a JIEKHUT
NEeSTeNIbHOCTHBIA TPUHLIUI 00yUYEHUSI.

B crpykrype yuebHOro Kypca «Anredpa u Hayajga MaTeMaTUYeCKOTO aHAJIN3a» BbIACICHbI
CJICAYIOIINE COAEPIKATeNbHO-METOIUYECKHE JMHUU: «Yucna u BeMUCIEHHs», «DyHKIMH U
rpadukny, «YpaBHEHHS M HepaBeHCTBay», «Hauama maremarnueckoro aHanmsa», « MHOXeCTBa H
Joruka». Bce OCHOBHBIE cONEp)KAaTEIbHO-METOINYECKUE JTUHUM HU3Yy4YaloTCid Ha MPOTSHKEHUU
JBYX JeT oOy4deHHs Ha ypOBHE CpeaHero oOIiero oO0pa3oBaHUs, €CTECTBEHHO JOMOIHSS IPYT
Jpyra W TOCTENEHHO HACHINAsACh HOBBIMH TeMaMH M pasienamu. [laHHbIA y4eOHBIH Kypc
SBISIETCST MHTETPATUBHBIM, TIOCKOJIBKY OOBemuHSIET B cebe comepKaHWe HECKOIBKHUX
MaTeMaTH4eCKUX AMCLUMIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpHS, MaTeMaTHYeCKHUl aHajus3,
TEOpHsl MHOXECTB, Maremarndeckas joruka u apyrue. Ilo mepe Toro kak oOyuwarommecs
OBJIA/IEBAIOT BCE Oojiee MIMPOKMM MAaTEeMAaTHYECKUM almapaToM, y HHUX MOCIEI0BATEIBHO
(dopMHpYeTCSI W COBEPUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJAETh peabHOM
CUTyallil, MPUMEHATh 3HAHH, TMOJIY4YCHHbIE MPH HU3YYEHHH Y4eOHOTrOo Kypca, Ul pelieHus
CaMOCTOATENIbHO C(HOPMYJIMPOBAHHON MaTeMaTHUECKOM 3a/1a4H, a 3aTeM HHTepIPETUPOBATH CBOM
OTBET.



COI[Cp)KaTeJILHO-MeTO,Z[I/ILIeCKaﬂ JINMHUA «Yucna u BBIYUCIICHUS» 3aBCpUIACT
(hopMUpOBaHNE HABBIKOB HCIOIB30BAHUS JICHCTBUTEIBHBIX YHCEJ, KOTOpOoe OBLIO HadaTo Ha
YpPOBHE OCHOBHOTO 00miero obpazoBanusi. Ha ypoBHe cpemHero oOiero oopa3oBaHUs 0c000€
BHUMAaHUE yremiseTcss (OpMUPOBAHUIO HABHIKOB PAIlMOHATBHBIX BBIUYMCICHUMN, BKIIOYAIOIINX B
ceOsl UCTIONIb30BaHUE PA3MUYHBIX (OPM 3aMUCH YHCIA, YMEHUE JIeNaTh MPUKUIKY, BHIOIHATH
HpI/I6JII/DKéHHBI€ BBIYUCJICHUA, OICHUBATH YHUCJIOBLIC BbIPAKCHUA, pa6OTaTB C MaTEMaTU4YC€CKUMHU
KOHCTAaHTaMHU. 3HAKOMBbIE O6y11aIOHH/IMC$I MHOXCCTBAa HaTypaJIbHBIX, LCJIbIX, pallMOHAJIBbHBIX W
NEHCTBUTENBHBIX YHCEN JOMOIHSIIOTCS MHOXKECTBOM KOMILUIEKCHBIX YHceNl. B KakIoM M3 3THX
MHO)KE€CTB paCCMaTpPUBAIOTCSI CBOMCTBEHHBIE €My crielu(puIecKre 3a/1a4u U Olepaluu: IeJeHne
HAIleJIO, OINEpPUPOBAaHME OCTaTKaMH Ha MHOXKECTBE IIEJBIX YHCeN, O0coOble CBOICTBa
palOHAJIBHBIX W HpPpalUOHAJIBHBIX YHCCI, apI/IC];)MCTI/I'—ICCKI/IC Ooncpanr, a TAKKEC MU3BJICUCHUC
KOpHS ~ HaTypaJlbHOMl  CTeMeHHM Ha  MHOXECTBE  KOMIUIGKCHBIX  4yucenl.  braromaps
[OCJIeIOBATEIFHOMY — PAaCUIMPEHHIO Kpyra HCHOJb3YeMBIX YHCEI U 3HAKOMCTBY C
BO3MOXHOCTAMHA HUX NPUMCHCHUSA JJI PCUICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCSI NpeaACTaBJICHUC
0 eIMHCTBE MAaTEMAaTHKHU KaK HAyKH U €€ POJIH B IOCTPOCHUH MOJIENICH peaTbHOTO MUPA, ITUPOKO
UCIIOJIB3YIOTCSI 0000IIeHNE U KOHKPETU3allusl.

JIuHus «YpaBHEHHs M HEPaBEHCTBA» PEATU3YyeTCs] HAa NPOTSHKEHUU BCero oOydeHHUs Ha
YPOBHE cpenHero oOmero o0pa3oBaHMsA, IIOCKOJIIBKY B KaxkaoM paszzaene IIporpammbl
IPEIyCMOTPEHO pEeLIeHHE COOTBETCTBYIOIIMX 3ahad. B pesynbrare oOydaromuecs: oBlaJeBarOT
pPa3IMYHBIMM ~ METOJaMHM  pPEIleHUs PpPalUOHANBHBIX, HPPAMOHAIBHBIX, I1OKA3aTEIbHbIX,
J0rapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB U CUCTEM, a TaKXke 3ajad,
COoACPKAIUX IMapaMCTPBhI. HonyquHHe YMCHUA HIMPOKO HCIIOJIB3YIOTCA IIPU HUCCICAOBAaHUU
(YHKIMI ¢ MOMOIIBIO0 MPOU3BOIHOM, IPU PELICHUH MPUKIAIHBIX 33134 U 3a7a4 Ha HaXOXKCHHE
HauOONbIINX ¥ HAMMEHbIINX 3HaueHUH QyHKuMU. /laHHAs conmepikaTesibHas JIMHUS BKIIOYAET B
cebs Taxke (OPMHPOBAHME YMEHMH BBINOJIHATH pacu€rTbl Mo (opmynaMm, NpeoOpa3oBaHUS
paluoOHAJIbHBIX, UPPAOUOHAJIBHBIX U TPUTOHOMCTPUUCCKUX BBIpa)KeHHﬁ, a TaK¥XE BprEl)KGHHfI,
CoJiepKallluX CTerneHu M Jorapudmsl. biaromaps wusyueHuro anreOpanueckoro Marepuaia
OPOUCXOAUT  JalibHEWIee pa3BUTHE ANTOPUTMUYECKOTO M aOCTPAKTHOTO — MBIIUICHUS
oOyyaroruxcsi, GOPMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PacCyXIEHUH, paOOThl ¢ CUMBOJIBHBIMH
(dhopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa mnpemyaraer 3(QQEKTUBHbIE HHCTPYMEHTHI JUIsl pEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 33/1a4, HAIVISITHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxarenbHo-MeTonuyeckas JuHUsA «DyHKIUU U TpaduKu» TECHO MeperuieTaeTcs C
OPYTUMH ~ JUHUSIMH ~ y4e0HOTO  Kypca, IIOCKOJIBKY B KAaKOM-TO  CMBICIe — 3a7aéT
NOCJIEZIOBAaTEIbHOCT  WM3y4YEeHHMs  Marepuana. V3ydueHue  CTENEeHHOH, IOKa3aTelIbHO,
Jgorapu(pMUUEcKoO U TPUTOHOMETPUUECKUX (DYHKIMI, UX CBOMCTB U rpaMKOB, UCIIOIb30BAHNE
(GYyHKIMH U1 penieHus 3a/1a4 U3 Jpyrux Y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HHU TECHO CBSI3aHO
KaKk C MareMaTW4YeCKUM aHAJIN30M, TaK U C pEIIeHWEM ypaBHEHHWH W HepaBeHCTB. Ilpu sTom
OosbIIOe BHUMAaHUE YAENseTcs (JOPMUPOBAHHIO YMEHHs BhIpaXkaTh (popMynaMu 3aBUCHMOCTH
MEXy pa3MYHbIMU BETMYUHAMU, UCCIIENOBAThH MONyYE€HHbIE (PYHKIIMU, CTPOUTH UX TpaduUKH.
Marepuan »5TOW coAep)KaTenbHOM JMHHM HAlEIeH Ha pa3BUTHE YMEHHI UM HAaBBIKOB,
ITIO3BOJJIAOMINX BbIPpAXKaThb 3aBUCUMOCTHN MCXKAY BCIIMUYNHAMHN B pa3JII/I‘-IHOI7I ¢)opMe:
aHAJIUTUYECKOW, rpaduyeckol U cioBecHOM. Ero wusyueHue crnocoOCTBYeT pa3BUTHUIO
AJITOPUTMHUYECKOTO MBIIIICHHS, CIIOCOOHOCTH K 00OOIICHHIO U KOHKPETHU3ALUU, UCTIOIb30BAHUIO
AQHAJIOT U M.



ConepxarenbHas nuHUS «Hadanma mareMaTnmueckoro aHajan3ay IMO3BOJISIET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MaTeMaTHYECKHX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX O0YYarOIIUMCS,
TaK KaK y HUX TOSBIISETCS BO3MOXXHOCTh CTPOUTH TPa(UKH CIOKHBIX (YHKITHH, ONMPEACIATh UX
HauOONbIINE U HAUMEHBIINE 3HAYEHUS, BRIUMCIATH IUIOMAau GUryp U 0OBEMBI TeJ, HAXOIUTh
CKOPOCTH M YCKOpeHHs TpolieccoB. JlaHHas copmep)karenbHass JIMHUAS OTKPBHIBAET HOBBIC
BO3MO)XHOCTH TOCTPOCHUSI MaTeMaTUYeCKUX MOJeNied pealbHBIX CHUTYyalldid, IMO3BOJISET
HaxOAWTh HAWJIyUIllee pEIICHHE B MPHUKIATHBIX, B TOM YHCJIE COIHATHHO-IKOHOMHUUYECKHUX,
3alayax. 3HAKOMCTBO C OCHOBaMH MaTreMaTHuYecKOro aHalu3a CIOoCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (HOPMaTHHO-TOTHUECKOTO U KPEaTUBHOTO MBINUICHHS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKU B HAayKe, TEXHUKE M UCKyccTBe. OOyyaronuecs
Y3HAIOT O BBIJAIONINXCS PE3ybTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTH MAaTeMAaTUKH KaK HAyKH, U
00 ux aBTOpax.

ConepxarenbHo-MeTonuyeckass JUHUS «MHOXKECTBA W JIOTHKAa» BKIIOYaeT B ce0s
JJIEMEHThl TEOPUU MHOXKECTB U MaTeMaTU4YECKOM JIOTUKU. TeopeTHKO-MHOXKECTBEHHbBIC
MPENCTABICHUS] TPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTeMaTHKHA M TpemiaraloT Haubosee
YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONIUNA BCE pa3lenbl MaTeMAaTUKU U €€ TPUIIOKECHHH, OHU
CBSI3BIBAIOT Pa3HbIE MAaTEeMAaTUYECKUE TUCIUILUIMHBI U UX MPUIOKEHUS B eanHoe 1enoe. [loatomy
BKXHO JaTh BO3MOXHOCTH OOydalomeMycss IOHUMATh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMCHHOW MAaTEeMaTHKH W HCIIOJIb30BaTh €ro I BBIPAXKCHHS CBOUX MbICICH. [[pyrum
BaXHBIM MPU3HAKOM MAaTEMAaTUKH KaK HAyKd CJIeAyeT IMpU3HATh CBOMCTBEHHYIO €i CTPOroCTh
000CHOBaHUI U CIIEIOBAHUE OIPEICIEHHBIM MPaBUIaM MMOCTPOCHUS JOKA3aTeIbCTB. 3HAKOMCTBO
C DIEMEHTaMH MaTeMaTHYeCKOW JIOTUKH CIIOCOOCTBYET DPAa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS
00ydJaromuxcsi, MO3BOJSAET MM CTPOUTH CBOM PACCYXKICHHUS HAa OCHOBE JIOTUYECKHUX IPaBUI,
(hopMUpyET HaBBIKM KPUTHUYECKOTO MBIIIICHUSI.

B yueb6HOM Kypce «Anrebpa u Hayaina MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJCTUPOBAHUS, KOTOPBIE TPHU3BAHBI CIIOCOOCTBOBATh (POPMHUPOBAHHIO
HABBIKOB MOCTPOCHUSI MOJIEJICH peabHbIX CUTYallUi, UCCIEIOBAHUS ITUX MOJIETIEH C TMTOMOIIBIO
anmapara anareOpbl M MaTeMaTUYeCKOro aHaliu3a, MHTEPHpPETalud MONTYYeHHBIX PE3YJIbTaToB.
Takue 3amaHus BIJIETEHBI B KaXKIbI W3 pa3lelioB IMPOrPaMMBI, MOCKOJIbKY BECh MaTepual
y4e0HOTO Kypca IMIMPOKO HCIIONB3YEeTCS IS PelIeHUs MPUKIATHBIX 3anad. [Ipu pemeHun
peambHBIX TMPaKTUYECKUX 3aJad oOydyaroluecs pa3BUBAIOT HAOIIONATEIbHOCTh, YMEHHE
HaxXOIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIB30BaTh AaHAJIOTHI0, 0000maTh u
KOHKpeTHU3upoBarh mpobnemy. [lestenbHOocTh 10 (OPMHUPOBAHMIO HABBIKOB  PEIICHHUS
MPUKIATHBIX 33]1ad OPTaHU3YeTCsl B TPOIecce M3YUCHHs BCEX TeM y4eOHOTro Kypca «Anredpa u
Hayajaa MaTeMaTUYECKOTO aHAJIN3ay.

Ha uzyuenue yue6HOro Kypca «Anredpa v Hauajga MaTeMaTHYeCKOro aHAIN3a» OTBOAUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Hexemo), B 11 kimacce — 136 yacoB (4 daca B
HEJIETTIO).



COLAEPXAHUE OBYUEHUA
10 KJIACC

Uucna v BBIYUCHEHUS

Parmmonanbubie yrcna. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOH, MPOICHTHI, OECKOHEUHBIE
nepuoanyeckue Apodu. [lpumenenue qpode 1 MPOLEHTOB JJis PEelIeHUs] IPUKIIAHBIX 33134 U3
pa3IMYHBIX OTpacieil 3HaHUW U peaibHOM JKU3HU.

JeiicTBuTenpHble uucia. PanmoHanbHble W HppalloHalbHBIE 4yucia. ApupMeTHueckue
onepauud ¢ JCHCTBUTEIbHBIMH 4YHCIaMU. MOAynb AEHCTBUTENBHOIO YHMCJIAa M €ro CBOWMCTBA.
[IpuOnxk€HHble BBIUMCICHMS, NpaBUia OKPYIVICHHsS, NpPUKUAKA U OLEHKa pe3yibrara
BBIYMCIICHUM.

Crenenp ¢ uenbiM nokasarenem. bunom Hprorona. Vcnonb3oBanue noaxonsuiei (popmbl
3aMucu AEMCTBUTEIBHBIX YNCEN JUISl PELIEHUS] TPAKTUUECKUX 3a/1ad U IPEICTaBICHUS JaHHbIX.

ApudpmeTnuecKkil KOpeHb HaTypaJbHOM CTENEHU U €ro CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C ACHCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. Coiicta norapudma. JlecaTuanbie U HATypalbHbIC JOorapu(pMbI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHUCIIOBOTO ApryMEHTA.

VYpaBHEHMS U HEPaBEHCTBA

ToxnmecTBa M TOXISCTBEHHBIE MNPEOOpa3oOBaHMA. YPaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUI-clieACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHbBIE METOJIbI PEUICHUSI LENbIX U IPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPAaBEHCTB.
MHorowieHsl 0T OJHON NIEPEMEHHOM. JleneHne MHOroweHa Ha MHOTOWIEH ¢ OCTarkoM. Teopema
Bbesy. MHorouseHs! ¢ 1iensiMu Kodddunmentamu. Teopema Buera.

[Ipeo6pa3oBans YHCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEIIEHU U KOPHHU.

WppauvionaneHble  ypaBHEHUs. OCHOBHBIE METOABl PELICHHUS UPPALMOHAIBHBIX
YPaBHEHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOABI PELICHUS TI0KA3aTEIbHBIX YPABHEHUH.

[IpeobpazoBanue BEIpAKESHUH, COMEPKAIIUX JTOTAPHUPMBI.

Jlorapupmuyeckre ypaBHeHUs. (OCHOBHBIE METOIbI pEIICHUS JIOTapUPMUUECKUX
YpPaBHEHUM.

OcHoBHBIE TpUTOHOMETpHUecKkue (opmyisl. I[IpeoOpazoBaHMe TPUTOHOMETPUUECKHX
BBIPAKECHUN. PellieHne TpUroHoMeTpUIeCKUX YPaBHEHHM.

Pemienue cucteM JIHMHEWMHBIX ypaBHEHUU. MaTpuia CHCTEMbl JMHEWHBIX YpPaBHEHUU.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUYECKHIl CMBICI U CBOMCTBA, BBIUUCIEHUE €rO
3HAYEHMs, IPUMEHEHUE ONPEIEIIUTENS Ul PELLIEHUS] CUCTEMBI JIMHEWHBIX ypaBHEHU. Pemienne
MPUKIAJHBIX 33]a4 C MOMOLIBIO CUCTEMBbI JMHEWHBIX ypaBHEHHU. VccienoBanne nocTpoeHHOM
MOJIETU C TIOMOLIBIO MaTPHUI] U ONIPEAEINUTENEH.

[lTocTpoenne MaremMaTHYECKUX MOJEIEH pealbHOW CUTyallud C MOMOLIBIO YPaBHEHHUU U
HepaBeHCTB. [IpuMeHeHNne ypaBHEHNI U HEPABEHCTB K PEILIEHUIO0 MaTEMAaTUUECKUX 3a/1a4d U 3a7a4
U3 Pa3IUYHBIX 00JacTeil HAYKHU U PEaTbHOM KU3HH.

OyHKIUU U TpaPuKu

OyHknusi, crnocoObl 3ananus (yHkuuu. BzanMuo oOparubsie (yHkiuu. Kommosuims
¢ynkuuit. ['paduk pyHkumu. DnemeHTapHble peodpa3zoBaHus rpapuKoB QyHKIHA.



Ob6nacte onpeneneHuss 1 MHOXecTBO 3HaueHUH (yHkumu. Hymn ¢ynxmum. [IpomexyTku
3HAKOMOCTOsIHCTBA. Y&THBIE M HEeu€éTHBIe (QyHKIMH. [lepmoanyeckue (yHkumu. [IpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl ¥ MUHUMYMbl (QyHKIH. Hanbomnbiiee u HauMeHblee
3HaYeHUs (PyHKIIUU Ha TPOMEKYTKE.

JIvHeitHast, KBaJipaTU4yHasl U APOOHO-JIMHEIHA QYHKIUHN. DJIEeMEHTapHOE UCCIIEI0BaHUE U
MOCTPOEHUE UX TPAPHUKOB.

CrenenHast (QyHKUHMS C HaTypaJIbHbIM U IIeNIbIM IOKa3ateneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa U rpaduK KOpHS Nn-Oi CTeMeHM Kak (DYHKIUM OOpaTHOW CTENEHH C HaTypaJbHBIM
NIOKa3aTeJeM.

[okazarenbHas u jorapudmuueckas GpyHKIMH, UX cBOWcTBa U rpaduku. Mcnons3oBanue
rpadukoB GYHKIMH U1l pelIeHns ypaBHEHUH.

Tpuronomerpuueckas OKpPYKHOCTb, OIpPEIEICHUEe TPUTOHOMETPUYECKUX  (PYHKLIUN
YKCIIOBOIO apryMEHTA.

OyHKIIMOHATBHBIE 3aBUCUMOCTH B PEabHBIX MpOLEccax U sBIEHUIX. [ paguku pearbHbIX
3aBUCUMOCTEH.

Havana marematuueckoro aHanusa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEN0BaTEIbHOCTEH. MeTol MaTeMaTHYeCKOM
UHAYKIMA. MOHOTOHHBIE M OrpaHMYEHHBIE I0CIEN0BATEIbHOCTU. VcTOpUsS BO3HMKHOBEHHUS
MaTeMaTHYECKOT0 aHaJin3a KaK aHajn3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass UM TeOMeTpuUYecKass Iporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma OecCKOHEYHO YOBIBAIOIIEH I'€éOMETPUYECKOH MpOrpeccui.
JIuHEeWHBI1 M 3KCHOHEHUHMaNbHBIM pocT. Ywucno e. Dopmyna CHOKHBIX IMPOLIEHTOB.
Hcnonp3oBanue nporpeccuu JUisl pelieHust peaibHbIX 3a/1a4 MPUKIAIHOTO XapaKTepa.

HemnpepbiBHBIE (QYHKIIMM W WX CBOMCTBA. TOUYKH paspbiBa. ACHMIITOTHI TpadUKOB
¢ynkuuit. CpoiicTBa (QyHKIMI HENpepbhIBHBIX HAa OTpe3Ke. MeToi MHTEepBalOB JJS pEIICHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH I pelIeHHs 3a/ad.

[TepBas u BTOpas npousBoaHbie GyHKIMHU. Onpeaeenne, reOMeTpUIECKU U PU3NIECKUi
CMBICJI POU3BOAHON. YpaBHEHHE KacaTelbHON K TpaduKy QyHKITUH.

[TpouzBoaHble snemMeHTapHbIX (pyHKkuMiA. [Ipon3BoaHas cyMMBbl, TPOU3BEIEHHS, YACTHOTO
Y KOMITO3UIIMH (YHKIUH.

MHoXxecTBa U JIOTHUKa

MHOXeCcTBO, ONepaly HajJ MHOXECTBAMU M UX CBOMCTBa. /(narpammsel Ditiepa—BenHa.
[IpuMeHeHne TEOpEeTHKO-MHOXKECTBEHHOIO ammapara Jjsi ONUCAHMS PeajbHBbIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Omnpenenenne,  TeopemMa,  CBOWCTBO  MaTeMaTHYECKOro  OOBEKTa,  CIIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIEC YPABHEHUSI.

11 KJIACC

Ypcaa ¥ BEIYUCICHUS

Harypaneuble u wnenbie uucna. IIpumeHeHue NpPHU3HAKOB ACIUMOCTH LEIBIX YHUCET,
HauOonbIui obmuii aenutens (nanee — HOJI) u nanmenbiee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOJYJIt0, ajropuTMa EBKina i perieHus 3a1a4d B LeIbIX YUCIax.

KommiekcHple umcna. AnreOpawdeckas ¢ TpUTOHOMETpuUueckas (opmbl  3amucu
KOMILUICKCHOTO 4ucia. ApudmeTHdyeckue ornepanud ¢ KOMIUIEKCHBIMU unciamMu. M3o0paxeHue
KOMIIJIEKCHBIX 4MCEJl Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu n-oii crenesu us3



KOMIUIEKCHOTO uucia. lIpuMeHeHue KOMIUICKCHBIX YHMCeN A peleHus (QU3nUecKux Hu
reOMETPUYECKUX 3a/1a4.

YpaBHEHMS 1 HEPABEHCTBA

Cucrema W COBOKYIHOCTh YPAaBHEHUH M HEPABEHCTB. PaBHOCHUIIBHBIE CHCTEMBI M
CUCTEMBI-CIIEACTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPHUTOHOMETPUYECKUX YPABHEHHUH C TOMOIIBIO TPUTOHOMETPHUYECKON
OKpPY>KHOCTH. Pellienue TpuroHoMeTpruueckiux HEPaBeHCTB.

OcCHOBHBIE METO/IBI pEHICHHSI TOKA3ATENbHBIX U JTOrapu(MUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHNS UPPALMOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CHCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
WppalMOHANIbHBIX, TOKA3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaAMETPAMHM.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MAaTEMAaTUYECKUX 3ajad U
3aJa4 W3 PA3NUYHBIX o0ONacTeil HayKu M peajbHON >KU3HU, WHTEPIPETAIs IOyYeHHBIX
Ppe3yJIBTaToB.

OyHKIMH U TpaduKu

I'paduk xommosuuu QyHkuuid. I'eomerpuyeckue obpa3bl ypaBHEHMH U HEPaBEHCTB Ha
KOOPJMHATHOMW IJIOCKOCTH.

Tpuronomerpuueckue QpyHKIUU, UX CBOMCTBA U TPadUKU.

['paduueckue ™Meronpl pelieHUs YpaBHEHHH U HepaBeHCTB. [paduyeckue MeETOJb
peleHus 3aa4 ¢ apaMeTpaMHu.

Hcnonp3oBanue rpadukoB (QyHKIHMHA JUIsT MCCIEIOBAHUS HPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MIPH PELICHNUH 3a]a4 U3 APYTruX y4eOHbIX IPEIMETOB U PEATIbHOM KU3HU.

Hauana MmatemaTndeckoro aHanusa

[IpumeHeHre NPOU3BOAHOM K MCCIEIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIEr0 3HAYCHUH HeTPEPHIBHOM (PYHKIIMK Ha OTPE3KE.

[IpumeHeHne mNpPOM3BOAHOM JJIsl HAXOXKJEHUS HAWIYYIIEro pPEelIeHUs B IPUKIATHBIX
3a/iauax, JUid OIpeAeNieHUs CKOPOCTH U YCKOPEHMs Ipoliecca, 3aJaHHOro (Gopmynoil wuiu
rpadukoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. IlepBooOpasHbie 31€MEHTapHBIX
¢ysxuil. [IpaBuna HaxoXAeHMS TIEPBOOOPA3HBIX.

Nurerpan. ['eomeTpuueckuili CMbICT MHTErpasia. BeruyucieHue onpene€HHOro HHTerpaia
no popmyne Hrrotona-JleliOHuIa.

[IpumeHenne wuHTErpana UIsi HAXOXKACHHS IUIOMIANEH IIOCKUX GUryp U oObEMOB
FeOMETPUYECKUX TEJ.

[Tpumeps! pemenuit qudepeHnnanbHbIX ypaBHEHUH. MaTemMarnueckoe MOISIHpPOBaHNE
peaNbHBIX MPOLIECCOB C MOMOIIBI0 TG dEepeHIINATBHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYEBHOI'O KVYPCA «AJII'EBPA U
HAUAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3SOBAHU A

JIMYHOCTHBIE PE3VJIBTATbBI

1) rpax1aHCKOTO BOCTTUTAHUS:

c(hOpMUPOBAHHOCTh  TPAXAAHCKOM TO3MIMH  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTrO 0OIecTBa, MPEACTAaBIECHHE O MaTeMaTUYeCKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JUYHBIX CTPYKTYp, SBJICHHN, MPOLEAYp TPaXKTAHCKOTO OOIIecTBa
(BBIOODPBI, OMPOCHI WU APYroe), YMEHHE B3aMMOJECHCTBOBATh C COIMATbLHBIMHU HHCTHUTYTaMH B
COOTBETCTBUM C UX (PYHKLIHAMU U HA3HAUYCHUEM;

2) MaTpuOTHYECKOrO BOCTIUTAHUS:

c(hOPMHPOBAHHOCTb POCCUHCKOHN TPa’kJaHCKOW MIEHTHYHOCTH, YBAKCHHS K MPOLIOMY U
HACTOSIEMY POCCHICKOM MaTe€MaTHWKH, IIEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSAM POCCHUMCKUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKOM IIKOJIbI, MCIOJIb30BAHUE 3THX JOCTUKEHUU B
JIpYTUX HAayKaX, TEXHOJOTHUSX, c(hepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHME  JYXOBHBIX  ILIEHHOCTEH  poccuiickoro  Hapoaa, Cc(GOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, ITUYECKOrO MOBEIECHMS, CBA3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAayKu U JESITEIbHOCThIO YUEHOI'0, OCO3HAHHME JIMYHOIO BKJIA/Ja B IMOCTPOCHUE
YCTOHYHBOTO OyAyIIETO;

4) 5CTETUYECKOTO BOCIIUTAHMUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHUN, pPacCyXIEeHUH, BOCIPUUMYHUBOCTH K MAaTeMaTHYECKHM acleKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) buzmvyecKoro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHS MIPUMEHITh MaTeMAaTUUECKUE 3HAHUS B MHTEpPECaX 3/I0pOBOTO
u Oe3omacHoro oOpa3a >XKHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE
nuTaHue, COANIAHCUPOBAHHBIA PEKUM 3aHATHI U OTABIXA, PETYJsipHas (PU3HUecKast aAKTUBHOCTB ),
(u3nyecKoe COBEPILICHCTBOBAHUE MTPH 3aHATHUSIX CHOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTbIO;

6) TPyIOBOTO BOCITUTAHHUS:

TOTOBHOCTH K TPYyAY, OCO3HAHHE IIEHHOCTU TPYAOTIOOUS, MHTEpEC K Pa3IUYHbIM cepam
npohecCUOHANBHON NEATeTbHOCTH, CBS3aHHBIM C MAaTEMAaTHKON W €€ MPUIOKCHUSIMH, YMCHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpopeccun © pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTreMaTH4YeCKOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a7a4 MaTeMaTUYeCKON HapaBIEHHOCTH;

7) KOJOTHYECKOTO BOCIIMTAHHS:

c(hOpMHUPOBAHHOCTh 9KOJIOTUYECKON KYJIBTYPBHI, IIOHUMaHUE BIIUSIHUSA
COLIMAIbHO-3KOHOMUUYECKUX IMPOLIECCOB HA COCTOSHHME MPUPOAHOW U COLMAIBHOM Cpenbl,
OCO3HAaHME TIM00ATHHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIeM, OpUEHTAIUs Ha MPUMEHEHHE
MaTeMaTU4eCKNX 3HAHWW I PEIIeHHS 3a/1ad B 00JacTH OKpY’KaroIied Cpeipl, TNIAHMPOBAHUE
IIOCTYINKOB U OLEHKH UX BO3MOXKHBIX MOCJIEICTBUM JIUIs1 OKPYKAIOLIEH CPEIbl;

8) LIeHHOCTH HAyYHOTO MMO3HAHUS:



c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKd M OOIIECTBEHHOM MPAKTUKH, TTOHUMAaHHWE MaTEeMaTHYeCKOW HayKu Kak cdepsl
YEJI0BEYECKON JEATEIbHOCTH, ITANOB €€ pa3BUTUA M 3HAYMMOCTH JUISl PA3BUTHUS LIUBUIN3ALINH,
OBJIAZICHHE SA3BIKOM MATEMaTHKH U MaTEMaTHYECKOM KyJIbTypOH KaK CPEICTBOM NO3HAHHUS MHpa,
TOTOBHOCTB OCYLIECTBIATH IIPOCKTHYIO U UCCIIEN0BATENbCKYIO ACATEIBHOCTh HHINBUIYAIbHO U
B IpyTIIE.

METAIIPEAMETHBIE PE3VJIBTATDI

[To3HaBarenbHbIE YHUBEPCATbHBIE YUEOHbBIE ACHCTBUSA

ba3oBrle mornueckne IeHCTBUS:

BBISIBIISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTUYECKUX OOBEKTOB,
NOHATUN, OTHOIICHWH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMpEACICHUS TOHSATH,
yCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(PUKAIIMK, OCHOBAHUSA JJIsi OOOOIICHUS U
CpaBHEHHS, KPUTEPUHU TTPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpMyIUpOBaTh U MNPEOOpPa3OBBIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OoTpUIlaTeIbHbIC, CIMHUYHbBIC, YACTHBIC U O0IINE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTUBOpPEYHs B (PaKTax,
JNAHHBIX, HAOMIONEHUSIX W  YTBEPXKICHHUAX, TMpeiaraTh KPUTEPUHU IS BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

Jienarh BBIBOJBI C MCIOJb30BAHMEM 33aKOHOB JIOTUKH, JEAYKTHBHBIX M WHIYKTHUBHBIX
YMO3AKJIFOYEHHM, YMO3aKIFOUECHHI 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTeIhCTBA MATEMAaTHYCCKUX YTBEPKACHUHN (TIPsIMBbIE U
OT TMPOTUBHOTO), BBICTpAaWBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amadn (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BBIOMpaTh HaubOoNee TMOAXOMANIMN C yYETOM CaMOCTOSITEIBHO —BBIJCIICHHBIX
KpUTEPHUEB).

ba3zoBble uccnenoBarenbcKue ACMCTBUSA:

UCTIOJIB30BaTh BOIPOCH! KaK MCCIIEIOBATEIHCKUI HHCTPYMEHT MO3HAHUS, (DOPMYITUPOBATH
BOTIPOCHI, (PUKCUPYIOIIME TPOTHBOPEUUE, NPOOJIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
(hopMupOBaThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

IPOBOJIUTH  CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIA  SKCIIEPHUMEHT, HCCIEIOBaHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTreMaTHYeCcKOTO OOBEKTa, SIBJICHHS, IMPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXIy OObEKTaMU, SIBICHUSMHU, ITPOIIECCAMU;

CaMOCTOSITENIbHO (HOPMYIUPOBaTh 00OOIIEHHS M BBIBOABI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOJIOIEHUS], UCCIIEIOBAHUS, OIICHUBATh IOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTAaTOB, BHIBOAOB U
000011IeHMI;

MIPOTHO3UPOBATh BOZMOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEIOIOKECHHS O
€ro pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabota ¢ undopmanmei:

BBISBIISATH AepUIMTE MHGOPMAINH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U NS
pelIieHus 3a/1a4u;

BbIOMpaTh MH(OpPMALMI0O W3 HCTOYHUKOB  PA3JIMYHBIX THUIOB, aHAJU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHOPETUPOBATH HHPOPMALMIO PA3IUYHBIX BHAOB U (popm
MpPe/ICTABIICHNUS,



CTPYKTypupoOBaTb  MH(QOpMAIMIO, MPEACTaBIATh €€ B  pasIUuHBIX  (opmax,
WILTIOCTPUPOBATH TPaPHUUIECKH;

OLICHMBAaTh HAA&KHOCTh HMHPOpPMAMM IO CAMOCTOSTENHHO C(HOpPMYTUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHBEpCAIbHBIC yUeOHBIE AEHCTBUS

Ob61enue:

BOCIIPUHUMATh M (OPMYIUPOBATH CY)KJCHUS B COOTBETCTBHM C YCIIOBHSMH U HEISMH
OOILEHHsI, SICHO, TOYHO, TPAaMOTHO BBIP@XKAaTh CBOKO TOYKY 3PEHHS B YCTHBIX U IHCHMEHHBIX
TCKCTAax, AJaBaTb MOACHCHUA 110 X0y PCIICHUA 3a4a491, KOMMCHTHUPOBATH HOJIy‘-IeHHBIﬁ PE3YIbTAT,

B XO[¢ OOCYKICHHs 3a/7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, mpOOIeMBbI,
pemraeMoii 3a/1auy, BHICKA3bIBaTh WJIEH, HAIlEJICHHBIC HAa MOWCK DPEIICHHS, COMOCTABIATH CBOU
CYXXICHUS C CY)KICHUSMH JAPYT'MX yYacTHHKOB JHAajiora, OOHapy>XHBaTh Pa3lIndue M CXOICTBO
TIO3UIIHIA, B KOPPEKTHOM (hopMe POpPMYIIMPOBATH Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MNPpEACTAaBIIATh PE3YIbTAaThl PCUHICHUA 3aJadM, ISKCIICPUMCHTA, HCCICIOBAaHUA, IIPOCKTA,
CaMOCTOATEJIFHO BBIOMpaTh (opMmar BBICTYIUIGHHMS ¢ Y4E€TOM 3a1ad MpPE3eHTAlMd |
0COOEHHOCTEH ayIUTOPHH.

PerynaruBHble yHUBepcaibHblE YUeOHbIE 1EHCTBUS

Camoopranusanusi:

COCTaBJIATh IUJIaH, aJrOPUTM pEIleHHUs 3aJauyd, BbIOMpaTh CHOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHAHThI pEHICHUH ¢ Y4ETOM HOBOIM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIUIEKT:

BJIaJICTh HAaBbIKAMM O3HABATENIbHOM pediekcun Kak 0CO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICTUTEIbHBIX MPOIECCOB, HMX PpEe3yJabTaToB, BIAAETh CHOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS [IpoLiecca U pe3ysibTaTa pelieHns: MaTeMaTHIeCcKoH 3a1a4u;

IPEIBUICTh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHWH 3a1a4d, BHOCUTH
KOPPEKTHUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, Hal/IEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSAM, OOBSICHITH IPUUMUHBI TOCTHXKEHUS
WIN HEJOCTH)KEHHUSI pE3ylbTaroB JESITEIbHOCTH, HAaXOAWTh OIIMOKY, JaBaTb OLIEHKY
npuOOPETEHHOMY OTIBITY.

CoBMmecTHas 1€ATEIbHOCTD:

NIOHUMATh M HCIOJh30BaTh MPEHMYIIECTBA KOMAaHIHONH M MHIMBUAYAIbHOW pabOTHI MpU
pemieHMH y4eOHBIX 3a7a4, NPUHUMATh LEJIb COBMECTHOM JEeSTEIbHOCTH, IUIAHUPOBAaTh
OpraHU3alMI0 COBMECTHOW paboOThI, paclpenessiTh BHIbl pabOT, AOroBapuBaThCs, 00CYXIaTbh
MpoLece U pe3ynbTar paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JTIONIEH;

y4acTBOBaTh B T'PYNIOBBIX (hopmax paboTel (0OCykIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYpMBD» M HHBIE), BBINOJHATH CBOIO 4acTb pabOThl M KOOPAMHUPOBATH CBOM JACHUCTBUS C
JPYTUMH 4JleHaMM KOMAaH[bl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOLIUI MPOAYKT IO
KpUTEPHSIM, C(HOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

I[MPEAMETHBIE PE3YJIbTATBI



K xonmy oOywenus B 10 kmacce oOydaromuiics NOJMYYHUT CIEAYIOUIME NpPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM pabodell MporpaMMbl yueOHOTO Kypca «AunreOpa W Hadania
MaTeMaTUYEeCKOr0 aHAJIN3ay:

Yucna v BBIYUCIICHHUS:

CBOOOIHO OIEpPHUPOBATh MOHATHAMHU: PAlMOHAIBHOE YMCIIO0, OECKOHEUHAs MepHoIndecKas
IpoOb, TPOIEHTHI, WPPAIOHAIBHOE YHWCIIO, MHOXKECTBA PAIMOHAIBHBIX U JCWCTBUTEIHHBIX
YHcell, MOAYJb JEHCTBUTEILHOTO YUCIIA;

NPUMEHATH APOOU M MPOLEHTHI AJISl pelIeHHs MPUKIAAHBIX 3a/1ad U3 Pa3IMuHbIX oTpaciiei
3HAHUW U peaIbHOM KU3HU;

NPUMEHSATHh NPHUONMKEHHBIE BBIUYMCIICHUS, MpaBWIA OKPYIJICHHs, NMPHUKUAKY U OLEHKY
pe3yiabTaTa BIYUCIICHUI;

CcBOOOJIHO OTNEpUPOBaTh MOHSTHEM: CTENEHb C IENbIM I[OKa3aTelieM, HCIOIb30BaTh
HoAXoAAIIyl0 (opMy 3ammMcu JeMCTBUTENBHBIX YHMCEN Ui pEIICHUS MPAKTUYECKUX 3a1ad U
IPEICTaBICHNS JaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHIATUEM: aPUPMETHUECKHUI KOPEHb HATYPaJIbHOM CTENEHU;

cBOOOJIHO ONEPUPOBATH MOHITUEM: CTENIEHb C PallMOHATIBLHBIM MTOKa3aTeNleM;

CBOOOZHO ONEpUPOBATh MOHATUAMU: JIOTapu(M dYHcIa, JECATUYHBIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJIHO OINEpPUPOBATh NMOHATHUAMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OIIEpUPOBATh IOHATUAMU: APKCUHYC, aPKKOCUHYC ¥ ApKTaHI'€HC YMCJIOBOIO apryMEHTa.

YpaBHEHHUsI U HEPABEHCTBA:

CBOOOJIHO ONIEPUPOBATH MOHATUAMHU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPAaBHEHUS U yPABHEHUS-CIIE/ICTBHS, PABHOCUIIBHbIE HEPABEHCTBA;

OPUMEHATh Ppa3IMYHble METO/bl PEIICHUS palMOHAIBHBIX U JIPOOHO-pAIllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METO/ UHTEPBAJIOB JJIs1 PELLIEHUS] HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOYJIEH C
HeNbIMU K03 dUllneHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSTH JIeJIEHUe MHOTOUJIeHa Ha MHOTOWJIEH
¢ ocTarkoM, Teopemy besy u reopemy Buera nis pemenus 3anad;

CBOOOZHO ONEpUPOBATh TMOHATHAMHU: CHCTEMa JMHEWHBIX YpaBHEHUH, MaTpuIa,
ONpeeNuTeNb Marpulpl 2 X 2 WU €ero reoMeTpUYeCKH CMBICI, HCIIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCIECHUS €r0 3HAUYCHHUs, MPUMEHITh ONPENEIUTENH I PEIICHUS
CHUCTEMBbI JIMHEHHBIX YpPAaBHEHHI, MOJEIUPOBATH PEAJIbHBIE CHUTyalMd C MOMOILIBIO CHCTEMBbI
JUHEWHBIX YpaBHEHWH, HCCIENOBaTb IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MAaTpULl MU
olpesenuTeNiell, MHTEPIPETUPOBATh MOITYUYEHHbBIN pe3yabTar;

WCITOJIB30BaTh CBOMCTBA JIEUCTBHI C KOPHAMU JJIsI MPE0Opa30BaHUS BBIPAKEHU;

BBIMIONHATh  MPeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUH, CONEPKALIUX CTEIEeHU C
palMOHAIBLHBIM [T0KA3aTENIEM;

UCTIOJIb30BaTh ~ CBOMCTBA  JIOTapuMOB sl TpeoOpa3oBaHHs — JIOrapu(pMUUECKHX
BBIPAKEHUI;

CBOOOIHO  OMEpHpOBaTh  MOHATUSMHU:  UpPpPALMOHANIBHBIC,  IOKa3aTeJlbHbIE U
JorapupMUUECKUe YpPaBHEHUS, HAXOOUTh MX PELICHUS C MOMOIIBI0 PABHOCHIIBHBIX MEPEXO0B
VI OCYIIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE  TpUTOHOMETpHUYeckue (opMyabl s [peoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKECHUM;



CBOOOZHO OIEPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh
HE0OX0IUMBbIe (POPMYJIBI IJIs1 pEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHHIA;

MOJICTUPOBATh pealbHbIE CHUTyallld Ha S3bIKE aiureOphl, COCTaBISATH BBIPAKECHUS,
YPaBHEHMsI, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4yM, MCCIEJ0BaTh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM arlrapara aareopsl.

OyHKIUH U TpapUKH:

CBOOOZHO OIIEPHPOBATh TOHATHIMH: (YHKIHS, CITOCOOBI 3amaHHs (YHKIMH, B3aHMHO
oOparHble (QYyHKIMM, KOMOO3MLUA (GYyHKUUH, rpa¢uk (YHKLUNH, BBIIOJIHATH 3JIEMEHTApHbIE
npeoOpa3oBaHus rpadukoB QyHKINMH;

CBOOOZHO ONEpPUPOBATh IMOHATHAMHU: O0JACTb OIpENeNeHHs] U MHOXECTBO 3HAYCHUI
¢byHKIMYM, HyTH QYHKIAA, IPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATUSAMHU: UETHBIE M HEUETHbIC (DYHKIMM, NEPUOIUUYECKUE
(GYHKLIMH, TPOMEXYTKH MOHOTOHHOCTH (YHKLUMH, MAaKCUMyMbl U MHUHUMYMBI (DyHKIHH,
HanOoJIbIIIee U HANMEHBIIIee 3HaUeHHE (DYHKIIUU Ha TPOMEKYTKE;

CBOOOZHO OIEPUPOBATh MOHATUSMH: CTENEHHas (YHKIWS C HATYPAJbHBIM M IEJIBIM
noKasaresieM, rpaduK CTENEHHON (YHKLMH C HAaTypajJbHBIM M II€JbIM IOKa3aTejaeM, rpaduk
KOPHS N-0i CTeneHn KaK (yHKLIUN 0OpaTHON CTENEHHU C HAaTypaJIbHBIM [TOKa3aTeseM;

ONEepUPOBaTh TOHATHSAMU: JUHEWHAs, KBaJpaTWyHas W APOOHO-IMHEHHAs (yHKUIUH,
BBITIOJTHATH AIIEMEHTAPHOE MCCIIEIOBAHNE B TOCTPOCHUE UX TPapUKOB;

CBOOOZHO ONEpPUPOBATH MOHATUAMU: IOKa3aTeibHas U Jorapudmuueckas (QyHKLHUU, UX
CBOWCTBA U Tpa(MKH, UCIOIb30BaTh UX IpaUKuU JIJIs peIIeHUs] ypaBHEHUI;

CBOOOZHO ONEPUPOBATH MOHATUSMH: TPUTOHOMETPHUYECKash OKPYKHOCTb, OINpPENEICHUE
TPUTOHOMETPUIECKUX (DYHKIIMI YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh Ipaduku (YHKUMH [UId MCCIEJOBAaHUS INPOLECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 33/1a4 M3 JPYyTruX Y4YeOHBIX NMPEIMETOB M pealbHOM KHU3HH, BbIpaxaTh (GopMyramu
3aBHCUMOCTHU MEXKIY BEIMUUHAMM;

Hauana maremaTrudeckoro aHammsa:

CBOOOZHO OINEpPUPOBaTh MOHATHAMM: apupMeTHUECKass U IreoMeTpudecKas Iporpeccus,
0eCKOHEUHO YOBbIBalOIlas reoMeTpruecKas MporpeccHs, TMHEHHbIM 1 HKCIIOHEHIIUAIbHBIM POCT,
(opmyIa CIOKHBIX IPOIIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh POTPECCHU ISl PEIICHUS peaTbHBIX 33124 MPUKJIIAQJHOTO XapaKTepa,

CBOOOZHO  ONEpPHPOBATH  MOHATUSAMH:  IOCIEIOBATEIBHOCTh,  CIOCOOBI  3aJaHMs
HOCJIe/I0BATENIbHOCTENH, MOHOTOHHbIE U OTPaHUYEHHBIE OCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKJICHHS] MATEMAaTHYECKOTO aHAINM3a KaK aHalln3a 0ECKOHEYHO MaJIbIX;

CBOOOZHO OTEPUPOBATH TMOHITHUSIMHU: HEMPEPHIBHBIC (YHKIIUH, TOYKH pa3pbiBa rpaduka
(hyHKIIMH, aCUMIITOTHI Tpaduka GyHKINH,

CBOOOZHO ONEpUpPOBaTh MOHATHEM: (DYHKIMS, HENpepbhlBHAas Ha OTpPEe3Ke, HNPUMEHSTbH
CBOWCTBA HENMPEPHIBHBIX (DYHKIMIA IJIs1 peIIeHuUs 3a/1a4;

CBOOOZHO OIEPHUPOBATh TOHATHAMHU: TI€pBas ¥ BTOpas MPOU3BOAHBIC (YHKIHH,
KacarenabHas K rpaduky QyHKINH,

BBIUUCIIATh IPOM3BOJHBIE CYMMBbI, IPOM3BEIEHUsS, YaCTHOTO M KOMIIO3UIUHM JIBYX
(yHKLUH, 3HaTh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIHI;

UCTIOJIB30BaTh T€OMETPUUYECKUH U (PU3NIECKUI CMBICI MPOU3BOIHON JJISl pEHICHUS 3a/1a4.

MHoXeCTBa U JIOTHKA!

CBOOOHO ONEpUPOBATh NOHATUAMH: MHOXKECTBO, ONEpalluy HaJl MHO)KECTBaAMH;



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAHUS peajibHbIX NIPOLIECCOB
Y SIBIICHUH, TIPY PELLIEHUU 3a1a4 U3 IpYTUX yu4eOHBIX PEIMETOB;

CBOOOZHO OINEpUPOBaTh MOHATUSAMHU: OIPENEIECHUE, TEeOpeMa, YpaBHEHUE-CIEICTBHE,
CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, [OKa3aTelIbCTBO, pPABHOCWIIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromiuiics MOMYYHT CIEIYIONIUE MpPEIMETHBIE
pe3ynbTaThl 0 OTAEIBHBIM TeMaM pabodell MporpaMMel yueOHOro Kypca «Ausredpa M Hauyana
MaTeMaTHYECKOTO aHaJIN3ay:

UYucna ¥ BBIYUCIICHUS:

CBOOOZHO OIEPUPOBATh MOHATUSMHU: HATypaJlbHOE M II€JI0€ YHUCIIO, MHOXXECTBA
HaTypaJIbHbIX M LEJNbIX YHCEJI, UCIOJIb30BaTh MpU3HaKku aAenumoctH nenbix yncen, HOJ u HOK
HaTypaJIbHBIX YACEI ISl PELICHUS 3a1a4, IPUMEHTh anroput™ EBkinuaa;

CBOOOIHO ONEpUPOBATh MOHATHEM OCTATKa 10 MOJYJIIO, 3allMChIBATh HATypajbHbIEC YKCIa B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAX CUHCIICHMUS,;

CBOOOJIHO ONEpPUPOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHUCIO M MHOKECTBO KOMILUIEKCHBIX
quces, MPeCTaBIsATh KOMIUIEKCHBIE YMCia B alre0pandyeckoil U TPUrOHOMETpUUYECKOl (opme,
BBINOJIHATH apU(PMETHUECKHE ONepalii C HUMHU U U300paXkaTh Ha KOOPIAUHATHON TNIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA:

CBOOOIHO  ONEpUpOBaTh  IMOHATUSMHU:  HPpPALUOHANBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMuUeCcKrue HepaBeHCTBA, HAXOJUTh UX PELIEHUS C IIOMOIIbIO PAaBHOCUIIBHBIX IIEPEX0/I0B;

OCYILECTBIATH OTOOP KOPHEH MPU PELIEHUH TPUTOHOMETPHUYECKOTO YPABHEHUS;

CBOOOZHO ONEpPUPOBATH IOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoOXoauMble (GOpMYIIb JJIsl PEILIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZHO ONEpUPOBaTh MOHATHSMU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH M HEPABEHCTB,
PaBHOCHWJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEN
palMoHANBHBIX, HMPPALUOHANBHBIX, IOKA3aTeNbHBIX W JIOTApUPMHUYECKUX YpPaBHEHUH U
HEPABEHCTB;

pemath  palMOHAaJbHBIE, HWppaAlOHAIbHBIE, IIOKa3aTelbHblE, JiIorapudMuueckue u
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COEP KALLUE MOAYIIN U TTapaMeTPbI;

NPUMEHSTH Tpa@uuecKue METOAbI IS pelIeHUs] ypaBHEHUI 1 HEPAaBEHCTB, a TAKXKe 3a7a4
C mapaMeTpaMy;

MOZEIUPOBATh peaJbHble CHUTYyallMd Ha S3bIKe ajreOpbl, COCTABIATH BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M HUX CHCTEMBbI IO YCIOBHUIO 3a/Ja4M, HCCIENOBaTh IOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BaHUEM arlrapara aareOpbl, HHTEPIPETHPOBATH MMOTYyYSHHBIH pe3yIIbTar.

@yHKIMU U TpadUKH:

CTPOUTH I'paMKU KOMIO3ULMM (PYHKIHH C MOMOIUBIO IEMEHTAPHOIO MCCIENOBAaHUS U
CBOWCTB KOMITO3ULIMH JBYX (DYHKLIUH;

CTPOMTH T€OMETpUUYECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOIHO ONEPUPOBATh MOHATHAMHE: TPpaUKN TPUTOHOMETPHUUECKUX (PYHKITHIA;

NPUMEHATH (PYHKIUU AJIS1 MOJIETIMPOBAHUS U UCCIIEI0OBAHUS PEATIbHBIX ITPOLIECCOB.

Haugana maremarnueckoro aHanusa:

WCIOJNB30BaTh IMPOU3BOJIHYIO JJsl HCCIeNOBaHMs (PYHKIMM Ha MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXOUTh HAUOOJbIIIEE U HAMMEHbIIIEee 3HaYeHUs (DYHKLIMU HETIPEPBIBHOM Ha OTPE3KE;



UCIIOJIb30BaTh MPOM3BOIAHYIO JJIS HAXOXKICHUS HAMIYYIIEro pEIIeHUs B MPUKIAIHBIX, B
TOM YHCJE COIHATbHO-DKOHOMHUYECKUX, 3a/adax, Ui ONpEACTICHUs CKOPOCTH W YCKOPEHUS
mporiecca, 3aJaHHOT0 (YOPMYIION I TPaPUKOM;

CBOOOITHO OTIEPHPOBATh MOHATHSIMU: MIEPBOOOpa3Hasi, ONpeAeIEHHBI HHTErpall, HAXOANUTh
NepBOOOpa3Hble  JJIEMEHTapHBIX  (YHKUMH W BBIUMCIHATH  HMHTErpas 1o  (Gopmyne
Hrrorona-JleiiOuumna;

HAXOIWTH TUTOIIAIH TUIOCKUX (DUTYDP U OOBEMBI TEIl C MOMOIIBIO0 HHTETpaJa;

UMETh TPEICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMU HA MpPUMEpPE COCTaBICHHS
nudQepeHInaIbHbIX YpaBHEHUH;

pemarb MpUKIAJAHbIE 33a4d, B TOM YHCIE COLMATHHO-3KOHOMHYECKOTO M (PH3MUECKOTO
XapakTepa, CpeACTBaMU MaTeMaTHUECKOTO aHaJIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

) HaumenoBanue pa3aenoB v TeM IpoOrpaMMbl
n/m

MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
MHorousneHsl. PaiioHanbHbIE YpaBHEHUS U
HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
ypaBHEHUH

Oyukiuu U rpaduku. CrenenHas GyHKIHS C
EJIBIM TI0Ka3aTeeM

Apudmerndecknii KOpeHb N-0i CTETICHHU.
HppanmonanbHble ypaBHEHUS

IToxa3zarenbHas ¢pyHkuus. [lokazarenbHble
yYpaBHEHUS

Jlorapudmuyeckast GyHKITHUS.
Jlorapudmudeckue ypaBHEHHS

TpuUroHOMEeTpUYECKUE BBIPAXKECHUS U
YpaBHEHUS

[TocnenoBareabHOCTH U IPOTPECCUN
Henpepsisabie ¢pynkiun. [TponssogHas

[ToBTOpEeHue, 0000IIeHHE, CHCTEMAaTHU3AIIS
3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

KomnuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTponbHbIE

paboTHhI

11

OneKTpoHHbIE (LIUPPOBLIE)
oOpa3oBarebHbIE PECYPChI



11 KJIIACC

Ne
n/

HanmeHnoBanue pa3znenoB U TEM IPOrpPaMMBbI

HccnenoBanne GPyHKIUIH C TOMOIIBIO
IIPOU3BOJHOM

[lepBooOpa3Hast u HHTETpAI

I'pacduku TpUroHOMETpHUUECKUX (PYHKIHH.
Tpuronomerpuueckre HepaBeHCTBA

HppanmonanbHble, NOKa3aTeIbHbIE U
Jorapu(pmMuUecKrue HepaBeHCTBa

KomruiexcHble unciia

HarypaJibHbIC 1 LIesbIe Yncia

CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX
MOKA3aTeNbHBIX U JIOTaPUPMUICCKUX
ypaBHEHUH

3ajiauun ¢ mapaMeTpaMu

[ToBTOpeHHE, 0000IICHIE, CHCTEMATH3AIIHSI
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KonmyecTBo yacos

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTponbHbIE

paboThI

10

OnexrponHbie (U(pOBEIE)
o0Opa3oBarebHbIE PECYPChI






I[TOYPOUHOE IINTAHNPOBAHUNE
10 KJIACC

KonuuectBo yacos DONEeKTPOHHBIE

nudposbie
o0pa3oBaTebHbIE

pecypchl

Nen/m Tema ypoka KonTponbHeie
Bcero
paboThI

MHOXeCTBO, OTIepaIii HaJl MHO)KECTBAMU U
HUX CBOMCTBA

Huarpammsl Diiniepa-Benna
BxomHOW KOHTPOJIb.

HpI/IMeHeHI/IC TCOPECTUKO-MHOKCCTBCHHOTI'O
arrapara Jit pelceHud 3a1a4

Panunonansabie uncina. OOBIKHOBEHHEIE U

NECATUYHBIE TPOOH, TPOIICHTHI, 1
OECKOHEUYHBIC TIEPUOTUYECKUE TPOOH

Panmonansasle ynciaa. OOBIKHOBEHHBIE U

NECATUYHBIE IPOOH, IPOIICHTHI, 1
OECKOHEUHBIC TIEPUOTUUECKUE APOOH
[Tpumenenue apobdeit U MPOICHTOB s
pelieHus: NpUKIagHbIX 3a]1a4
[Ipumenenue npoOeit U MPOIEHTOB IS
pelLIeHMS TPUKJIAIHBIX 3a]1a4
JleiicTBuTeNnbHBIE UKcia. PalimonanbHbIe U
HppalOHANIbHBIE YHCIIa
ApudmeTrueckre onepamuu ¢
JIEHCTBUTEIIBHBIMH YHCIaMU



10

11

12

13

14

15

16

17
18

19

20

Monynp AeCTBUTENBHOTO YHCIIA U €TO
CBOMCTBA

[TpubnmxEHHBIC BEIYUCICHUS, TPaBUIIA
OKpYIJIEHUS, IPUKUKA U OLICHKA PE3YJIBTATA
BBIYUCIIEHUMN

OCHOBHBIE METO/IbI PELICHUS LIEBIX U
IpoOHO-paLMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIBI PEIICHHUS TIEJIBIX U
IpOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHEBIE MCTOABI PCIICHHUA LCIIbIX U
JNpOOHO-pallMOHAJIBHBIX YPaBHEHUN U
HEPABEHCTB

MHOrouneHb! OT OAHOU NEPEMEHHOM.
Jlenenue MHOro4wieHa Ha MHOTOWIEH C
ocrarkoM. Teopema besy

MHoOrouseHsl ¢ 1eabIMU Ko3(pPULIHEeHTaMH.
Teopema Bueta

Pemenune cucreM TMHENHBIX ypaBHEHUI
Pemenue cucrem JIMHENHBIX YpaBHEHUI
Marpuina cucTeMbl JUHEHHBIX YPABHEHUN.
Onpenenurenb MaTpULIbI 2X2, €ro
TreOMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYHCJICHUE €TI0 3HAYCHUS

Ornpenenurens MaTpUilbl 2X2, €ro
reOMETPUYECKHUI CMBICII M CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYCHUS



21

22

23

24

25

26

27

28

29

30

31

[IpuMeHeHne onpenenuTens s PeLeHs
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

Permenue nmpukiagHeIX 3a/1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenne nmpukiagHbIX 3a7a4 C MOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

KontponwsHas padora: "ParonansHbie
ypaBHEHUsI 1 HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX YpaBHEHHN"

@OyHKIMA, CIOCOObI 3a1aHUs (PYHKIHH.
B3aumuo obparusie ¢pynkiun. Komnosunus
byHKIHIA

I'paduk QyHkmu. SnemMeHTapHbIC
npeoOpa3oBanus rpauKoB PyHKIUN
OO6nacTh onpeaeIeHus 1 MHOXKECTBO
3HaueHud pyHkuu. Hymu pyHkuuu.
ITpomerxyTkH 3HAaK OCTOSHCTBA

UYéTHble 1 HeUETHBIC (PYHKITUU.
[Tepuognueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DyHKITMH

MaxkcuMyMbl ¥ MUHUMYMBbI (DYHKIUH.
HauOonpiiee 1 HauMeHbllee 3HaUEHUE
(bYHKLIMHU Ha IPOMEXKYTKE

JInnelinas, kBaapaTu4yHas U
TpOOHO-TMHEWHAsT PYHKITUU
DneMeHTapHOE UCCIEeIOBaHUE U
MOCTPOEHUE IPaPUKOB ITHX PYHKITHI



32

33

34

35

36

37

38

39

40

41

42

43

DneMeHTapHOE UCCIIECIOBAHNE U
MOCTpOeHUE rpapuKoB ATUX QYyHKIUH

CreneHsb ¢ 1IeabIM MOKa3areiaeM. bruaom
Hrrorona

CreneHsb ¢ 1IeIbIM OKa3aTeiaeM. bruHom
Hrrotona

CrenenHast pyHKIMS ¢ HATYpaJIbHBIM U

1enbIM nokaszarenem. E€ cBoiicTBa u rpaguk

KonTponbHas pabora: "CreneHHast
¢ynkuus. EE coiicta u rpaduk”

ApudmeTruecKkuii KOpeHb HaTypabHOM
CTEIICHH U €T0 CBOMCTBA

Apudmernueckuii KOpeHb HaTypaIbHOMI
CTEIIEHU U €0 CBOMCTBA

[Ipeobpa3oBanus YHCIOBBIX BHIPAXKEHUH,
COZIEpKAIIUX CTETICHU U KOPHH

[IpeoOpazoBanus YUCTOBBIX BHIPAXKCHHI,
COZIEpIKAILUX CTEIIEHU U KOPHU

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEPIKAILIUX CTENIEHU U KOPHU

Hppanunonanbasie ypaBHeHUs. OCHOBHBIE
METO/Ibl PELIEHUS UPPALIMOHAIBHBIX
ypaBHEHUH

Wppanmonanbhble ypaBHeHHs. OCHOBHBIE
METOIbl PEILIEHUS] UpPaIlIOHATBHBIX
YpaBHEHUI



44

45

46

47

48

49

50

51

52

53

54

55

Uppanmonansueie ypaBHeHUs1. OCHOBHBIC
METOJIbI PEIIEHUS UPPATTOHATIBHBIX
YpaBHEHUI

PaBHOCHIIBHBIE ITEPEXOBI B PELLICHUH
HMPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHIIBHBIE TEPEXO/IBI B PELLICHUN
UppaloHAIbHBIX YPaBHEHUI

PaBHOCHIIBHBIE ITEPEXOIBI B PEILICHUH
VMPPALMOHAIBHBIX YPAaBHEHHUI

PaBHOCHIIBHBIE ITEPEXOBI B PELLICHUH
UPPALMOHAIIBHBIX YPAaBHEHUU

CaoiicTBa 1 rpaduk KOpHS N-0i CTETICHU
KaK (QYHKIIUA 0OpaTHOM CTETICHH C
HaTypaJbHbIM MOKa3aTeIeM

CoiicTBa 1 rpauk KOpHs N-0i CTENICHN
KaK (yHKLIHN 0OpaTHOM CTENEeHH C
HaTypaJbHbIM OKAa3aTeIeM

KonTposnbhas pabora: "CBoiicTBa u rpaduk
KOpHs n-oi crenenu. MppanuonaibHbie
ypaBHEeHUS"

CreneHb ¢ pallMOHAIbHBIM I10KA3aTEJIEM U
e€ CBOICTBA

CreneHsb ¢ paliMoHaJIbHBIM [TOKa3aTeseM U
e€ CBOICTBA

Crenens ¢ paliMOHaJIbHBIM [TOKa3aTeNIeM U
e€ CBOICTBA

[TokazarenbHast pyHKIHS, €€ CBOWCTBA U
rpaduk
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70

Ucnonb3oBanue rpaduka GyHKIUNA 15
peuIeHusl ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUH 15
peLIeHus ypaBHEHU I

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
METO/Ibl PELIEHUS [TOKa3aTeIbHbIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUSI. OCHOBHBIC
METOJIbI PEIIEHHUS MTOKa3aTeIbHbIX
YpaBHEHUU

ITokazatenbHble ypaBHeHMs. OCHOBHBIE
MCTOAbI PCUICHU MMOKA3aTCIbHBIX
YpaBHEHUN

KonTponsHas padora: "l[lokazarenpHas
¢byuknus. [TokazarenbHpie ypaBHEHUS"

Jlorapudwm umncna. CpoiicTBa norapudma
Jlorapudm uncna. CoiicTBa jorapudma
Jlorapudwm yncna. CpoiicTBa Jorapudma
JlecsTUYHbBIE U HaTypaJlbHbIE JTOTapH(pMbI
JlecsITUYHBIE W HAaTypaJIbHBIC JTOTapH(pMbI

[TpeoOpa3oBaHue BbIpaKEeHUH, COAepKALIIX
sorapupmbl

[TpeoOpazoBaHue BBIPpAKECHU, COACPKAIIAX
sorapudmpl

[TpeoOpa3oBanue BbIpaKeHUH, COAEPKALIIX
JorapupmMsbl

Jlorapudmuyeckas GyHKIHA, €€ CBOMCTBA U
rpaduk

S i U GG w—
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Jlorapudmuueckas ¢pyHkius, e€ cBoiicTa u
rpadux

Hcnonb3oBanue rpaduka GyHKIUH 15
peLIeHus ypaBHEHU I

Hcnonb3oBanue rpaduka GyHKIUA 15
peleHus ypaBHEHHHA

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE
METOBI PEIIEHUS JIOTapUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE
METO/IbI PEIICHHS JOrapuPMHUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METObl PEIICHUS IOTapUPMUIECKUX
YpaBHEHUH

PaBHOCHITbHBIE TIEPEXO/IBI B PEIICHUN
JorapuMUUECKUX ypaBHEHUHN
PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUN
norapupMUUECKUX YpaBHEHUI
KonTpomnsHas padora: "Jlorapudmudeckas
¢dbyuknus. Jlorapudpmuyeckue ypaBHenus"
CuHyc, KOCUHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHI'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHyC, apKKOCHHYC W apKTaHTE€HC
YHCIIOBOTO apryMeHTa
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86
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91
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93

94
95
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98
99
100

ApKCHHYC, apKKOCUHYC M apKTaHIE€HC
YHUCJIOBOTO apryMEHTa

TpuronomeTpudeckast OKpy>KHOCTb,
orpe/iesieHe TPUTOHOMETPUIECKIX
(GYHKIMI YUCIIOBOTO apryMEHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
oIpeesIeHe TPUTOHOMETPUIECKIX
(byHKLMI YUCIIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUUECKUE POPMYIIBI
OCHOBHbBIE TPUTOHOMETPHUECKUE (POPMYJIbI

[IpeobpazoBanre TPUTOHOMETPUIECKUX
BBIPAKEHU I

[IpeoOpazoBanue TPUTOHOMETPUUECKUX
BBIPaKCHUI

[Ipeobpa3oBanue TPUTOHOMETPUIECKUX
BBIpKEHUAMN

[Ipeobpa3zoBanme TPUTOHOMETPUIECKUX
BBIPaKCHUI

Perenue TpUroHOMETpUYECKUX YPAaBHEHUN
Pemenne TpuroHoMeTpuYECKUX ypaBHEHUN
Pemenue TpUroHOMETpUYECKUX YPAaBHEHUN
Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN
Pemenue TpUroHOMETPUYECKUX YPAaBHEHUH
Pemenne TpuroHoMeTpuYECKUX ypaBHEHUN

Penienne TpUroHOMETPUYECKUX YpaBHEHUIN

S U GG w—y
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KonrtponpHhas pabora:
"TpUroHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
IIOCJIEN0BaTENbHOCTEN. MeTon
MaTeMaTH4Ye€CKOM UHTyKIIUH
MOHOTOHHBIE U OTPAHUYEHHBIE
nocsenoBarenbHocTu. Mcropus ananusza
0ECKOHEYHO MaJbIX

Apudmernueckast mporpeccus
I'eomeTpuueckas mporpeccus
beckoneuHo yObIBarolas reoMeTpuiecKas
nporpeccus

Cymma OeckoHEeuHO yObIBaIOIIEH
reOMETPUYECKON IPOrpeCCUn

JIMHEWHBIN U SKCITOHEHITUAIBHBIA POCT.
Yucno e. Popmyiia CI0KHBIX TPOLIEHTOB
JIMHENHBIN ¥ SKCIIOHEHIIMAIBHBIA POCT.
Yucno e. DopMyiia CI0KHBIX MPOLEHTOB
Hcnonp30BaHUE NPOTrPECCUU JUISl PELLIEHUS
peanbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa
KonTpomnsHas pabdora:
"IlocnenoBarenbHOCTH U TIporpeccun”
HenpepreiBHBIC QYHKIIUHN 1 UX CBOWCTBA
Touka pa3pbiBa. ACUMOTOTHI TpaUKOB
byHKIHIA

CpoiicTBa pyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke
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129

CpoiicTBa pyHKINI HENPEPHIBHBIX HA
OTpe3Ke

MeTton MHTEpBAJIOB ISl PELLICHUS
HEPaBEHCTB

MeTo MHTEPBAJIOB JIJIsl PEIICHUS
HEPaBEHCTB

Merton UHTEPBAIOB ISl PELIEHUS
HEpPABEHCTB

ITpumMeHeHHne CBOWCTB HETTPEPBIBHBIX
GbyHKUMH UTs peleHus 3a1a4

[IpuMeHeHne CBOWICTB HENPEPBIBHBIX
GyHKUUH JUTs peleHus 3a1a4

[lepBast 1 Bropasi npou3BOAHbIE QYHKIIUU
Onpenenenue, reOMETPUUYECKUNA CMBICIT
MPOU3BOIHOM

Onpenenenue, pusnyeckuii cCMbICT
MPOU3BOIHOU

VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIH

VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIIUN

[Tpou3BogHBIE 37IEMEHTAPHBIX (PYHKIHIA
[IpousBoaHbIe 3TIEeMEHTapHBIX (QYHKIIHMA
IIpou3BoaHast cymMMmBbl, IPOU3BEACHMS,
YaCTHOTO M KOMITO3UIINU (YHKIUH

[IpousBoaHast cyMMBbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIUU (YHKIIHIA
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[IpousBonHas cymmbl, NPOU3BEICHHS,
YaCTHOTO W KOMTO3UITNN (DyHKITHA

KonTponbhas pabota: "IIpousBoanas”

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHUs"

[ToBTOpeHue, 0000IIeHIE, CHCTEMATU3AIIHS
3HaHuit: "Oyukun"

HrtoroBast KOHTpOJIBbHAs paboTa
HToroBast KOHTpOJIBbHAs paboTa

[ToBTOpEeHue, 06001ICHIE, CHCTEMATH3AIUS
3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

136
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11 KJIIACC
KonnuectBo yacos DONEeKTpOHHBIE

nnudposbie
oOpa3oBareibHbIC

pecypcel

Ne i/ Tema ypoka KonTponbHbie
Bcero
paboThI

IIpuMeHeHne MpoOn3BOAHON K
HCCIIeI0BaHUIO QYHKITUH HA MOHOTOHHOCTh 1
1 SKCTPEMYMBI

IIpuMeHeHne NpoOn3BOAHON K
UCCIIEeIOBAaHNIO (DYHKIIMH HA MOHOTOHHOCTh 1
1 DKCTPEMYMBI

[Iprumenenne nporu3BOAHOM K
UCCIIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTh 1
Y 3KCTPEMYMBI

[Ipumenenne npou3BOAHOM K
MCCJIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTh 1
U SKCTPEMYMBbI

IIpuMeHeHne npon3BOAHON K
HCCJIeI0BaHNUI0 (YHKITUH HA MOHOTOHHOCTh 1
1 DKCTPEMYMBI

IIpuMeHeHne NpOU3BOAHON K

UCCIIEIOBaHNIO (DYHKIIMH HA MOHOTOHHOCTh 1
U DKCTPEMYMBbI

Haxoxienre HauOosbIIero u

HAaUMEHBIIIETO 3HAYE€HUSI HENPEPBIBHON 1
(byHKIIUN Ha OTpe3Ke
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12

13

14

15

16

Haxoxnenne HanOOJIBIIETO U
HAUMEHBIIICTO 3HAYCHUS HENTPEPHIBHON
(YHKIIUU Ha OTPE3Ke

Haxoxnenue HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GYHKIMH Ha OTpE3Ke

HaxoxneHnne HanOosbIIero u
HaMMEHBIIIETO 3HAYeHUsI HePEPhIBHON
(byHKIIUHN Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHHUS HENPEPHIBHOM
(bYHKIIMU Ha OTpE3Ke

Haxoxnenue HanOOoIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(YHKIIUU Ha OTPE3Ke

[Iprumenenne nporu3BOAHON I
HaXO0XKJICHHSI HAUJTYYILIETrO PEIICHUS B
MPUKJIAJIHBIX 3a7a4ax

[IpuMeHeHne MPOU3BOIHOMN IS
HaXO0XKJCHHS HAUJIY4IlEerO PELICHUS B
MPUKJIAJHBIX 3a7a4ax

[Ipumenenue nporu3BOAHOM I
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUs
npoiiecca, 3a1aHHOro (GopMyIJIoi niu
rpapuKoM

IIpuMeHeHne MPOU3BOIHOM IS
oTpezieNieHUs] CKOPOCTU U YCKOPEHUs
npoiiecca, 3aaHHOro (GopMyIJIOi Win
rpadgukoM
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24

25

26

27

28
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30

31

Kommnosumus pyHkimii

Kommosurust GhyHKImii

Komnozunus pyHKmii

I'eomeTprueckue o0pa3bl ypaBHEHUH Ha
KOOPJMHATHOH IJIOCKOCTH
['eomeTpuueckue oOpa3bl ypaBHEHHM Ha
KOOPJIMHATHOU TJIOCKOCTH

KonTponbhas pabora: "MccnenoBanue
(GYHKIHA ¢ TOMOTIBIO MPOU3BOTHOM"
[TepBooOpazHas, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

ITepBo0oOpa3HbIe 31€MEHTAPHBIX (PYHKIINM.
[TpaBuiia HaxoXAEHUS IEPBOOOPA3HBIX
[TepBooOpazHbie AeMEHTAPHBIX (DYHKLINH.
[TpaBuiia HaXOXKACHUS IEPBOOOPA3HBIX
Nurterpan. ['eomeTpuyeckuii CMbICI
MHTerpaa

Beruucrnenue onpene€éHHoro uHTerpaia 1o
dbopmyne Herotona-Jleiionuia
Brruncnenue onpeaenéHHOro HHTerpaia mno
dbopmyne Herotona-Jleitbuuia
[IpumeHeHne uHTerpana Juist HaXOXKACHUS
ioniaied Iiockux Guryp

[TpuMmeHeHne nHTEerpaia Uik HAXOXKICHUS
00bEMOB reOMETPUUECKHX TET

[Tpumeps! pemenunit nuddepeHImaTbHbIX
ypaBHEHUI
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38

39

40

41

42

[Tpumeps! perieHuit AudpepeHnnaITbHbIX
ypaBHEHUU

Maremaruueckoe MOJIeTUPOBaHHE
pEabHBIX MPOIECCOB € TOMOILBIO
Qg depeHInaIbHbIX ypaBHEHUN

KontponsHas padora: "[leppoobpaznas u
uHTerpan”

Tpuronomerpuueckue QpyHKINH, UX
cBOIicTBa U rpaduku

Tpuronomerpuyeckue QpyHKIMH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GpyHKINHU, UX
CBOIicTBa U TpaduKu

Tpuronomerpuyeckue QpyHKIMH, UX
CBOIicTBa U rpaduku

Tpuronomerpuueckue QpyHKINHU, HX
CBOIiCcTBA U TpaduKu

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH € TOMONIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

OT160p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C ITOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU
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OT160p KOpHEH TPUTOHOMETPUIECKUX
YpPaBHEHUH € TOMONIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU
Perenne TpUroHOMETPUYECKHUX
HEPABCHCTB

Periennie TpUroHOMEeTpUYECKUX
HEPABEHCTB

Perenne TpUroHOMETPUIECKUX
HEPABCHCTB

Periennie TpUroHOMETPUYECKUX
HEPABCHCTB

KontponsHas padora: "I'paduxu
TPUTOHOMETPUUYECKUX (YHKIIHMA.
TpuroHomeTrpuueckre HepaBeHCTBA"
OCHOBHBIC METOJIBI PEIICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHbIX HEPABEHCTB
OcHOBHbBIE METO/IBI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/IbI PELICHUS
norapuMUUECKIX HEPABCHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METOJIbI PELICHUS
norapuMUUECKIX HEPABCHCTB
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OCHOBHBIEC METOJIBI PEIICHHS
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PELLICHUS
UppaMOHAIBLHBIX HEPABEHCTB
OcHOBHBIE METO/IBI PELICHUS
UPpaALMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PELLICHHS
UppaMOHAIFHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PELICHUS
UPpaIMOHATILHBIX HEPABEHCTB
['padmdeckre METONBI PEICHHS
UPPALMOHATILHBIX YpaBHEHUN
['padmueckre METONBI PELICHUS
UppaMOHAIEHBIX YPaBHEHHH
I'padpuueckue MeTobl pemieHus
MOKa3aTeNbHbIX YPaBHEHUN
['padmueckre METONBI PEICHHS
MOKa3aTeIIbHBIX HEPABEHCTB
['padmueckrie METOBI peLLICHUS
norapupMUUECKUX ypaBHEHUN
I'papuueckue MeTobl pemeHus
Jorapu(MUUECKIX HEPABEHCTB
['paduueckre MeToabI pemIeHUs
norapuMUYECKIX HEPABCHCTB
I'paduueckrie MeTobI pemieHus
MOKa3aTeNbHBIX U JIOTapUPMUIECKUX
YpaBHEHUU
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77
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79

I'paduueckre MeToabl pereHus
MOKa3aTeNbHBIX U JIOTapUPMUIECKUX
ypaBHEHUU

['paduueckre MeTobI pemIeHUs
MOKA3aTeNbHBIX U JIOTAPUPMUICCKUX
HEPABCHCTB

['padmueckrie METONBI peLLICHUS
MIOKA3aTeNIbHBIX U JOrapu(PpMHUUECKUX
HEPABEHCTB

KontponsHas padora: "UppannoHaabHeie,
MoKa3aTeNbHbIE U JTorapuMudecKre
HepaBeHCTBA"

KommnekcHsble uncna. Anredpanyeckas u
TPUTOHOMETpUYECKas (POPMBbI 3aHCH
KOMIUIEKCHOT'O Yuclia

KommuiekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKast HOpMBI 3arucH
KOMIIJIEKCHOTO YHciia

Apudmerndeckue onepanuu ¢
KOMIIJIEKCHBIMU YHCIIaMU
ApudmeTnueckue onepammu ¢
KOMITJIEKCHBIMU YHCIIAMU

N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPJIMHATHOW INIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOH MJI0CKOCTH

®opmyna Myaspa. KopHu n-oii cteneHu us3
KOMITJIEKCHOTO 4YHciia
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®opmyna Myaspa. KopHu n-oii ctenenu us3
KOMITJIEKCHOTO YHciia

[IpuMeHeHrne KOMIUIEKCHBIX YUCEN TS
penieHus (GU3NIECKUX U Te€OMETPUICCKUX
3aja4

KontponsHas padota: "KomrnekcHbie
gyucia"

HarypanpHble U nenbie yncia
HarypanbHble u 1ienble yncia

[IpumMeHeHne MPU3HAKOB JETUMOCTH IIEJIBIX
YyHUCel

[IpuMeHeHre NPU3HAKOB JE€TUMOCTH LIENIbIX
qucen

[IpuMeHeHne NPU3HAKOB JEIMMOCTH LIENIBIX
yucen: HOJL u HOK

[IpuMeHeHne MPU3HAKOB JETUMOCTH IIEJIBIX
gucen: HOJl n HOK

[IpuMeHeHne NPU3HAKOB JETMMOCTH LIENIbIX
YHUCEN: OCTAaTKU M0 MOAYIIIO

[IpumeHeHne MPU3HAKOB JETUMOCTH IIEJIBIX
YHUCEJ: OCTAaTKU IO MOIYJIIO

[IpuMeHeHre NPU3HAKOB JETUMOCTH LEJIbIX
yucen: anroput™ EBkinaa 1is peneHus
3a]1au B LEJIbIX YHMCIIax

KontponsHas padota: "Teopwus menbrx
qucen"



Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
93 PaBHOCUIIBHEIE CHCTEMEI U
CHCTEMBI-CJIEICTBUS

Cucrema v COBOKYITHOCTh YPaBHEHHIA.
94 PaBHOCHUIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEJICTBHUS

OcHOBHBIC METOABI PCIICHUA CUCTCM U

95
COBOKYITHOCTCHU pallUOHAJIbHBIX YPAaBHCHUU

OCHOBHBIE METO/TbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEN MppaliOHaAIbHBIX
ypaBHEHUU

97 OcHOBHEIC MCTOABI PCIICHUA CUCTCM U

COBOKYITHOCTEM MOKA3aTEIbHBIX YPABHEHUI

OCHOBHBIC MCTOAbI PCIICHUA CUCTEM H

98
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPABHCHUU

OCHOBHBIE METOJIbI PEIICHUSI CUCTEM U
99 COBOKYMHOCTEH JIorapu(pMu4ecKux
ypaBHEHUU

OCHOBHBIE METO/IBI PELICHUS CUCTEM H
100 COBOKYITHOCTEH JIoTapu(pMUIEeCKIX
YpaBHEHUI

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTU4ECKUX 3a/a4 U 3a7a4 U3

101 pa3IUYHBIX 00JIACTEeN HAYKH U PeabHON
JKU3HU, UTHTEPIIPETALINS MTOJTyYEHHBIX
pE3YJIBTAaTOB

HpI/IMeHeHI/IC CUCTEM K pCHICHUTIO
MATEMaTnYCCKUX 3aJa4 1 3aaa4 U3

102
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Pa3IMYHBIX 00JIaCTEN HAYKHU U PEaTbHOM
YKW3HU, UHTEPIPETALMS MTOTYUYECHHBIX
pe3ybTaToB

[IpruMeHeHrne HEPABEHCTB K PELLICHHUIO
MaTeMaTUYeCKMX 3a7ad 1 3a]1a4 U3
Pa3IUYHBIX 00JaCTEN HAYKHU U PEaTbHOM
YKW3HU, UHTEPIPETALMS MTOTYUYECHHBIX
pe3ybTaToB

KontponwHas padora: "Cucremsl
palMOHANBHBIX, HPPALHOHAIBHBIX
MOKA3aTeILHBIX U JIOTAPUPMUICCKUX
ypaBHEHHI"

PauunonansHbIE YpaBHCHU C ITapaMCTpaMu

ParmonanbHble HEpABEHCTBA C
rnapameTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

HppauumonanbHble ypaBHEHHSI, HEPABEHCTBA
C IapaMeTpamu

HppanuoHaibHbIEe CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamMu

[Toka3aTelbHBIC CHCTEMBI C TTapaMeTpaMu
Jlorapudmuyeckue ypaBHeHUS,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapudmMuueckue CUCTEMBI C
napameTpamMu
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123

TpuroHomeTpudeckne ypaBHEHUs €
rapameTpamu

TpuroHomeTpuuecKkre HepaBEHCTBA C
napaMeTpamu

TpuroHoMeTpuueCKHe CUCTEMBI C
napaMeTpamu

[TocTpoenue u ucciieqoBanne
MaTeMaTH4YECKUX MOJIEIeH peabHbIX
CUTYAaIMH C IIOMOIIBI YPAaBHEHUH C
rnapameTpamu

[TocTpoenue u uccienoBanue
MaT€MaTHYCCKUX MOI[CJICﬁ PCallbHBIX
CUTYaIIMH C MOMOIIbIO CUCTEM YPAaBHEHHIH C
napameTpamu

ITocTpoenue u ucciaenoBaHue
MaTeMaTUIEeCKUX MOJIEIEeH peabHbBIX
CUTyalui C IOMOUIbIO CUCTEM YPaBHEHUH C
napameTpamu

KontponwHnas pabora: "3agauu ¢
napaMmerpamu”

[ToBTOpenue, 06001ICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHUS"

[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001ICHNE, CHCTEMaTH3AITUS
3HaHui: "YpaBHeHUs. CUCTEMBI
ypaBHEHHH"



124

125

126

127

128

129

130

131

132

133

134
135

136

[ToBTOpenue, 06001ICHNE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrsa"

[ToBTOpeHue, 0000IIeHIE, CUCTEMATHU3AIIHS
3HaHuii: "HepaBeHncTna"

[ToBTOpenue, 06001ICHNE, CHCTEMaTH3AITUS
3HaHuii: "HepaBencrna"

[ToBTOpenue, 00001IEHNE, CUCTEMATHU3AIUS
3HaHuii: "[Ipon3BonHas u e€ npumeHeHue"

[ToBTrOpenue, 06001IEHHE, CCTEMaTH3aIUs
3HaHui: "[Ipon3BonHas u e€ npumeHeHue"

[ToBTOpenue, 06001ICHNE, CHCTEMATH3AITUS
3HaHuii: "[IpousBonHas u €€ npumeHenue"

[ToBTOpeHue, 0000IIeHIE, CUCTEMATHU3AIIHS
3HaHui: "MIHTErpan u ero npuMeHexHue"

[ToBTOpeHue, 06001ICHNE, CHCTEMaTH3AITUS
3HaHuil: "OyHKIMN"

[ToBTOpenue, 006001ICHNE, CUCTEMATHU3AIUS
3HaHuil: "OyHkIIn"

[ToBTOpenue, 0000IIeHIE, CUCTEMATHU3AIIHS
3HaHuil: "OyHkun"

Hrorosas koHTponbHas paboTa
HToroBast KOHTpOJIbHAs paboTa

[ToBTOpenue, 06001ICHNE, CHCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

136

10






YYEBHO-METOAMYECKOE OBECIIEHEHME OBbPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUIA YYEHUKA

* Maremaruka: anreOpa u Hadajia MaTeMaTHIEeCKOTO aHalu3a, TeoMeTpusi. AnreOpa u Hadaita
MareMaTnueckoro ananusa, 10-11 kimaccel/ Anumos 1L A., Konsrua KO.M., Tkauesa M.B. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBemenues

METOAMYECKUE MATEPUAJIBI JUTA YUUTEJIA

U PPOBBIE OBPA30OBATEJIbHBIE PECYPChI U PECYPCbBI CETU UHTEPHET



BXOIHOM KOHTPOJIb.

Bapuanr 1.

- -x) x+
*1. YopoctuTte BhIpa’keHHe [u- i ]: —x;' A

x y
x? 4+ 2y =-2,

*2. Pemnte cucremy ypasBHeHHi {x P S |

*3. Pemmre HepaBenctBo 3 + x € 8x - (3x + 7).

a -3, (ai ]2
*4, YnpoctHTe BhIpakeHue ——,

a-ﬁ

Iz - 5x + 6 < 0-
5. PemnTe cucTeMy HepaBeHCTB [2 v —5< 0,

6. IMocrpoiire rpaduk dyukuun y = x* - 4. Vraxure, npu
KAKMX 3HAYEHMAX X (QYHKOUA NOPHHUMAET NOJOMKHTeNbHEIe
3HAYEHHA.

7. B depmepckoM XoasiicTBe Mo rpedmxy ObLIO OTBEAEHO
aea yuacrka. C nepsoro cobpanu 105 1 rpeunxu, a co BTOpO-
ro, miomaask Koroporo Ha 3 ra Goawme, cobpann 152 u. Haii-
ANTe MIOLIAAbL KAMAOrMO YYacTKa, ec/d H3BeCTHO, 4TO Ypo-
MAWHOCTL IPDEYHMXM HA mepsBom yuacTke Obina ma 2 ¢ 1 ra
fonblue, weM HA BTOPOM.

Bapuanr 2.

c a

y:+2x=2,
x+y=1

a a+c a+c
*1. Ynpocrure BhIpaxenue ey +

*2. Pemure cucremy ypaBHeHHI {

*3. Pemmure nepasenctso 6x - 8 2 10x - (4 - x).
l:.t -1)2 " xi
o

x* -6x+8<0,
0. Pemnre cucTeMy HepaBeHCTB [3x _830.

*4, YnpocTuTe BHIpAYXKeHHe

6. Ilocrpoiite rpadmxk ¢yuxmum y=-x*+ 1. Vkaxwure,
NpH KAKMX 3HAYEHMAX X QYHKUMA NPHHUMAET OTPHIATENb-
Hble 3HAYEHHSA,

7. U3 nyaxra A B nyHKT B, paccrosHue Mexay KOTOpbI-
M 45 kM, Beiexan senocumeguct. Yepes 30 mmu Bejep 3a
HMM BbleXaJ BTOPOH BeJOCHMMERAHMCT, KOTOphI mNpHOBLA
B nyHKT B Ha 15 MHH paHbme nepsoro. YeMy paBHa CKOPOCTh
KaXXJIoro BeJIOCHMNEeIHCTa, eCl¥ H3BECTHO, 4TO CKOPOCTh Mep-
BOTO HA 3 KM/4 MeHbIIe CKOPOCTH BTOporo?



KonTponbHas pabota: "PanroHansHble ypaBHEHUS! M HepaBeHCTBA. CHCTEMbI THHEHHBIX

z

z
o

=
3

A

Ne S

1

) y=xP: 2) y=px: 3) y=p" 4 ¥y =3

OLEHOYHBLIE MATEPUAJIbI

ypaBHEHHUI"
Pemure ypaBHeHuE:
24 15 2x+3 x—3
) T oaE =2 0 -—e=0
X x+5 x —2x x +2x

Pemure HEPAaBCHCTBO MECTOAOM UHTCPBAJIOB!

a) (x+2)(3—x) <0

6 x*—10x+25
x—4 )
x —4x—12

=0

Pemure cucreMmy HEpaBEHCTB:

2 x+2 xX'—2x+1
a) {x +x —2=0 — <0 0) { |x|<2 T>0

Pemure CUCTEMY ypaBHeHHﬁ MCTOJIOM BBCICHHA HOBBIX HCU3BCCTHBIX!

{ —xy+%=6 2xy+%=21

Pemute HepaBencTBo: |3x — 5|=>1

KonTponbhas pabota: "Crenennas ¢pynkuus. E€ coiicTBa u rpapux”

Crenennofi ¢vEKUHEH HassBaeTca QVHKUHA BHIA

X
p.



2. Tpadmux., waxoit dVHEDHH, H300pamEH Ha
»1 |
1) y=xn"1 2) y=x"
3) y=x 1) y=x

3. Kax mHasmearor oyvHEuEID y=f{x). oOpeneIéHHVIO
cymecTteveT =Hcao (> Takoe, 4Wro gmE  /mobore X H3
HepaeeHcTBO fix) < C57
1) ocpanuyennoil 2) ocpanutenwHoi 3
ceepxy Ha Muoxcecmse X,  cHusy Ha mHoxcecmse X, MOHOMOHNOT.

4. VEamHTe HCTHHHEIE VIBCPAICHHA.

KapTHHEES?

Ha MHOKECTEE
MHOESCTBA X

X eCciIH
BEIIONTHASTCA

2 —
Cremenmas GyEEDHA Y =X . TAe 0- HATypaTbHOS THCTIO, 0DIATaeT CIeIVIONIHMH CBOHCTBAMH:

1) obnacmv onpedenenus - &ce JelicMsuMETbHBIE YNCAA, MO echb
MHoMcecmao R
2) MHoMCcecmso sHavenuii - ece Odelicmsumensuble HNCA, MO eciib

MmHoxcecmao K

3) gyuryua uémmHas;

4) gymryuR ocpaHuveHa Cceepxy:

) yHryua npunuMaem HauMmenbliee sHawenue y=0 npu x=(0;

6) @yeryus AenAemcA  Vowemowel Ha  Hpomexcymwe x=0 wu
sospacmaowyell Ha npovmexcymre x=0.

3. VEamHTe HCTHHHEIE VTBEDAICHHA
In-

—_ 1 -
CreneHnas ItlyHICLIHH y=x . [Oe N -HATYPAIRHOC TIHCIIO, oSna,qaeT CHISOVHOIOHME CEBOHCTEAMH.

1) ofnacmes onpedenenus - MHoXCEcmso OelCMEUMETLHBIX YHCET:
2) MmHomcecmeo sHaueRull - MHOXCecmso JelcmeumenbHblY Hucen
3) gvmryus HewdmHas:

4) gymryus AsnAemica yOulsmowel;

) @VHKYUA AETAEMCA O0ZDAHUHEHHON C8EPXV.

6. ViamHTe HCTHHHBIE VTBEpAEISHHA.

Cremenmas dymxmma  y=x’, TAe - TOJOKHISTPHOE AefCTBHTETHHOE
CIeIVIOMIAMH CBORCTBAMH:

1) obnacme onpedenenus - ece OJelicMeumenvHble HUCAA, WO ecmb
MHoxcecmso I

2) mmoccecmso 3Hauenuil - sce OelicmsumenvHble Nucid, Mo ecm

b MHOMCecmso R
3) ywryua Asisemcs sospacmaouell Ha mpomexcymre x20;
4) @yHryuA He REAAEMCA HN HEMHON, HU HeuEmHOIl;
3) @yHryuA NpuHUMAem HauMeHbluee 3Havenue y=0 npu x=0.

7. Ionomamre: I'padur ¢yvEsumus y=x" HasuBaoT .. n-H CICNEHH

HELEIO0S HTHCIIO,

8 Tlpr xakoM HaHOOmBINEM 3HAYEHHH X 3HA9eHHe OVHEOHH V=) -Iyx+7

9 Vkam#Te HOMep PHCVHEA, Ha KOTOPOM H300pakeH rpadHK HeISTHOH (HVHKIHH

oymer paemo 07

obmamaeT



"y

10. PverkmEa 3amasa dopmMyIo f(x)=x';. BruramcanTe paszHOCTE
Ji2)-ft1).

KonTponbhas pabota: "CBoiicTBa 1 rpaduk KOpHs n-0if cteneHu. MppanuonanbHble
ypaBHeHHUA"



- i E J &l i T .
l. VeamuTe MHOESCTEO 3HAUSHHAI HEITHH
y=- “+2m mocTpoiiTe cXeMATHUECKH ee Tpadux.

2. HafinuTe Vmin, Vmax Ha oTpeske [-1: 2] ana
4

dbvHKOHE ¥ = XT:

3. CpaBHuTe wHeTa ¢ exmamneit: a) 5.2 6) 1.1,
4. HaiinuTte QyHKIHIO, OOPATHYIO K JaHHOM:
y=Tx—-1.
5. Pemnte ypaBHEHHA:

a) Vx+1=4;
6) Vx'—x—3=3;

B)V2x— 3 = —1,6
r)v3x2+5x+8=3+x

KonTponbhas pabota: "llokazarensHast Gpynkums. [lokasarensHbie ypaBHeHUs"

Al Kaxas ¢dvHKUNA ABTACTCA VOBRIBarOmIEH?

1. y=02"" 2 y=3" 3. y:(i] 4.22%.
6

A2. HaifauTe 0071acTh 3HaYCHHA QYHKIHH y = 270,

1. (—oz+0)  2.(0;400) 3. [-640) 4. (6:+00)

A3. Pemute ypasHenne v 2 =242 .

1.-2 24 3.2 4.3

l l I4x
A4 PemmTe HEpaBEHCTBO —E[—] :
25 5
1. {—o-::—i] I-’..[—l'.+=:-t:u] 3.[—5:+o:] 4. (—3"}'.—1]
AS. Ompenennrte HAUMEHBINEE H3 YHCET
1. 4" 2. [:J 3. 42 4.1

B1l. Pemmte ypaBHenne 5% —2-5"7 —23=0

KonTponbHas pabota: "Jlorapupmudeckas ¢pynkuus. Jlorapupmuueckue ypaBHeHUs"



a)(log, 16)-(log, 36);

1) Bwuucaums: 6)7- 518,
g)log, 8.1+1og; 10.
2) CpasHumb: a)log,,3 m log,, 2.5
6)log, 0,7 log,1.2.

3) Perunumn ypasHewHNe:
a)log,(4—x) =7

6)logs(5 —x) = 2logs3.

6% a) PemaTe ypaBHEeHEE
©) HafiTaTe BCE KOPHH 3TOT0 YPABRHEHHA, MPHHANIERANTHE OTPE2EY [2: 2,5].

ﬁlngﬁx— dloggx+1 =10

KonTponbsHas pabora: "TpuroHomerpudeckue BEIpaXXeHUs] U TPUTOHOMETPUYECKHE

ypaBHeHus"
Pempre ypasmeane (1—5).
1. a)eosx =1, 6) sinx = %; B)octgx = — ?.
2. a) 2gin’x +sin¥x-1=0; 6) 3cos’x —sinx+1=0.
3. a) J3sinx —cosx=0;
6) sin’x + 243 sin xcosx + 3cos’x = 0.
4*, a) sinx = -0,6; 6)cosx = g; B) tgx = —4.

2

5*. a) sinx +cosx =-1; ©G)cosdx-cos"x=1



KonTponbsnas padora: "IlocnenoBaTeibHOCTH B POTpeccHu’”

1. TocnemceatensmocTs 3agama dopaymoi Cp= n° — 1. Kaxoe 3 yEasammsm: Tacen
ABNASTCE WIEHOM SToH NocTe 0B TENEHOCTH?

1 1; ) 2;:3 3 4 4
Orger:
2. VoTaHOBHTE CTPEIEAMH COOTESTCTEHE MERTY DOCIEIOBEATEMBEOCTEN H Gopaymol 8 nro
WIEHA.
[MocnenoBaTeBEOCTE PopMyIa 0-To WIEHA

A) UsTHEDX wHCEn I) An=Tn



B) Uncen, genammm:ca Ha 7 ) fn=(2n—-1)°
B) KsagpaTos HegeTHEDX THOST J)Cn=12n
HAn = (Tn-1)?

3. TocnegceaTemsHOCTH 3ATAHE! HECKOIBKHEMH NePERIME wieHans. OFHa H3 HIk-
apBdMETHIECEAT OPOTPeCCHA. Y KAKHTE 86
1) 1:;2:3:5; 3) 1;2:4:8;
- 1
2y 1357 4) 1:5;
Oreet:
4. Kasnof mocneqoRaTelBHOCTH, 33TaHE0R GopMyIod 0-To WISHA, NOCTARRTE CTPERIEAMH B
COOTESTCTEHE BEPHOE YIBePEISHHE.

2.2
3'%

IlocnegoEaTETBHOCTE: YVieepagerma:
A) xp, = n* 1)) ITocnencpaTemsEOCTER-apR}METHISCEAR OPOTPECCHT
By, =2n 2) IlocaeaoEaTeNEHOCTE-TE0METPHISCKA IPOTPECCHE
B)z=2" 3) IlocnegoeaTeMBHOCTE He ARIASTICA

HH apEdMeTHIecEoH mporpeccHef,

HH FeoMeTpHIecEoH

3. DBumonmesRo HECEOIBES DOCTETOBATEIRHED WISHOE Te0MeTPHISCEOH IPOTPeccHH

1 1 1
i e e
Hafigare: by
Oreer:
6. Hs samammseo: apedMeTHRECISD DIpOTPeccHE ERIDEpHTE TV, CPETH WIEHOE EOTOpPOHE ecmH
arcao -10

lya,=2n4 10 Ia,=—-3n
Da, =-3n+2 4a~=—4n-—8
Orper:
B reomeTprmeckoll oporpeccr® by, = 64,9 = —%. B marcy cTydae OPH CPAEHEHHH TWISHOE
*TOH NPOTPeccHH 3HAE HEPABSHCTEA MOCTARTSH HEBSPHOT
1) by = by )by = by
) by=b 4y bg = by
Oreer:

Ilpn ErmonEeREA 3a1aHHE 8.9 sanHMHTe pemeRHe:

% Jama apaduerrmecykas nporpeccrd 13:9;5 mafimeTe cynuy DepEEDT MECTH &8 WISHOE.
Orper:
9. 4, - reOMETPHTECKAR NPOTPEccH, SHAMEHATENs OporpeccEl -3.a; = —3

Hafizare cynody DepEEIX GeTHPEX &2 WISHOE.

KonTponbhas pabota: "l[IpousBoanas”

4 2
f xI:?xﬁ—XI+5x2—5; f x|=X +1;

1) 3) x




2) flal=3x+1 VX; 4) X ox

2
2. CocraBbTe ypaBHCHHUE KacaTelbHOU K rpaduKy QyHKIHN flxl=x"=2x g rouke c

aberccoit o = 3.

2
3. MarepuanbHas TOYKa ABIKETCS 10 KOOPIAMHATHOM TPSIMOiA 110 3akony S [/=20—31+1
(mepemeleHre s U3MepsIETCsl B METpax, Bpems t — B cekyHaax). Haiinure ckopocth eé
IBHKEHHS] B MOMEHT 1. HaiiuTe npousBoanyro GpyHKIMK:

BpeMeHH t, = 3 c.

4. HaiinuTe Mpon3BOIHYIO JaHHOW (DYHKIIMY M BBIYHUCIIHTE €€ 3HAUEHUE B TOUKE X!

.5 I
— x|=sin"x,x,==
1) flxl=v2x—1,x, =13; 2) f 3

WtoroBas koHTpoJbHAs paboTa

sin2a-sina
B1. .VopoctHTe BRIpazxeHHE 1 B —
COS®



-1
13t 3
B2. Pemuts ypasaenue: PemuTe ypapHeHHE (E) = 25",

B3. . PemuTe ypaBHeHHe log,(2x +5) = 2.

B4 VopocTuTe BEIpaxkeHHEe 1 — cos’ @+ Igzﬂ' cos” a

H HaHIHTE €ro 3HA4YeHHA OpH o = 45°.
[¥] - T -~
BS. Halinute sin o, ecmicosa = - 0,6 u 3 < @ < TI.

B¢. Haiinnte npousBoaay QVHKIHE V= -2x” + cos3x

_ 5m S
Bsin—-cos—
B7. HafinuTe 3HaueHHE BHIpAKEHHAA 12 12

C1.
7
PemnTe apHeHue 2 tg? x —
yp g cCOos X

JKHTEe Te M3 ero KopHeil, KOTOphie NPHUHANJIEMKAT

OTPEe3KY [—%; n‘].

+8=0 u yka-

—18:6)

C2. Ha pucyEEKe H300pazeH rpadHK IPOH3BOIHOMH ClJyHKJ.IHH'r () , OIIpeeIcHHOH Ha HHIepBa.TIe[

13:1]

u T
HaiinuTe KOIHIECTBO TOUESK MaKCHMyMa lilyHKL[HI{ f{ }I Ha OTPE3KE |

¥y




11 kmacc

KontponwHas padora: "MccrnenoBanue GyHKIHA ¢ TOMOIIBIO MPOW3BOTHON"

1. Haiitu npoMeXyTKH Bo3pacTaHus U yObiBaHus QyHkmuu f(x) = x° — 3x?
2. Haiitu Touku skcTpemyma Gynknun f(x) = x> — 9x* + 15x

3. Uemy paBHO HauOOJIbIIEE U HAUMEHbBIIIEE 3HaueHHe QYHKIMKU Y = — X + 4Xx + 2 Ha
npomexyTke [0;4]

4. HanmmwMre ypaBHEHHE KacaTenbHOU K rpaduky Gpynkuuu f(x) = x*— 1 B Touke ¢
adcuuccoi x, = - 1

5. Haiigure Touky neperu6a k rpadguxy Gynkuuu a)y = x° - 3x*> +1; 6) y=2c0s2x

6. MccnenoBark ¢ MOMOIBIO TPOU3BOAHON (YHKIIMIO U TOCTPONTE rpaduk
4x+1

a) f(x) =2-3x*-x*; 0)f(x)= X

KontponwHnas padora: "[lepBooOpa3nas u unrerpan”

— ] _ p2x
1) Jlokasark, 4To (yHKIHS F(x)=3x+sinx—e

f(x)=3+cosx —2e™

SIBJISIETCS] IEPBOOOPA3HOM

Ha BCEU YMCIIOBOI OCH.

f(x)=2/x

byHKIIH

2) Haiitu nepBooOpa3Hyto F(x) byHKIUT
7

Ao
4yepe3 TOUKy 8 .

3) Breruucnute miomiaab GUrypel, OrpaHUUYEHHON JTUHUSAMMU:

a) y=3x-x cx=1_x=2 yocp0 Ox

2

, 'pauK KOTOPOH MPOXOIUT

5) y=x"—4x+3 , y=x"-12x+35 y=8



KonTponbhas pabota: "I'paduku Tpuronomerpuyeckux GyHkuuid. Tpuronomerpudeckue
HepaBeHcTBa"

1. ILleHTp OKpyXHOCTH CAHHHYHOIO paIHyca COBIATAET ¢ HAYAI0M KOOPIHHAT

SH) P,[E) Toukn Mi(-1: 0). Ma (0:
6 4

ni1ockoeTH xOy. Ilpuaanmemar 18 1yTe Pl[—

o B (9242,
2 2 2 2

P
29T

2 Beruncnnre: sm lj?ﬁ c05[405°): fg[—%]: c.’.fg( ol

4

3. Bermennte ctg(t —37) sin(f+27) telt—x). ecam cos(r+ 2H)=—ﬁ. -

1 . 1
4, PemmTe HEPABEHCTBO: a) COST > E; o) smr= 3

. . T
5. Tloctpoiite rpadur QYHKUHHE y = am[ x— EJ +1.
6. Hecnexyiite QyHKIHIO Ha 9€THOCTD H ISPHOIHYHOCTD. YRAKHTE OCHOBHOII IEPHO.

ccam oH cymecTByeT: @) y=simx+cosx: 6) y=x" +[sin 4.

7. Cpasaute uncna a=cosb. b= cos7.

8. Pemmute HEpaBeHCTBO |x — 271" =cosx—1.

KonTponbHas pabota: "HppannoHanbHble, TOKa3aTelbHbIe U IorapuGMuiecKue
HepaBeHcTBa"



1 Pemute mokazaTeIbHBIE YVPABHCHHA H HCPABCHCTEA:

a)2* =32.b)3" +3 =4.6)57 -6-57+5=0,

1 4x-3 1 xt+l 3\*.1'1 N 4 2x-3
3 -5) f5) =)

2 Pemnte morapudmudeckie VpaBHSHHA H HEPABESHCTBA:
a)bgi:f—ﬁx) b)]o_.lix.:l—l) Jﬂgl(f +x—3)
c)log, x+log,(x—6)=2.d)lg” x—4lgx-5=0.
e)log,(3x—1)>log,(2—7x). f)log , (4x+3)= —1.

|

3 Pemute nppannoHanbHBIe YpaBHEHHA H HEPABSHCTBA:

aWAx+1=4.bW4x+1=+/x" +3x—1.
cdx+l=x-1ld)Wx-1<2.e)v2x—1=>x-2.

KontponpHas pabora: "KommuiekcHble yncna”

2= (E_l-j 14
4-5i)-(2+if1-3i)) g 143 \5 2) 7

.4 .5 .3
2) Bemonsuts aeiicteus ! +1 Ty pesynsrar npencraButh B
TPUTOHOMETpPUYECKOH hopme.

1) Beruucnuts: a) (

1+J§i

3) IlpencraBuTh B TPUTOHOMETPHUUYECKOM popme uucio: a) — 3 ; 0) 2

\/E cosz—ﬂ+isin2—ﬂ \/g cos£+isinE
3 3 4 4

4) BbInonHUTH NEUCTBUS: a)
3(cos15° +isin15°)
6) 5(cos 60° + isin 60°) '

5) HaitTu MHOXECTBO TOUEK KOMILJIEKCHOM MIOCKOCTH, YAOBJIETBOPSIOIIMNX YCIOBHUIO:

2 ]z\:S’ 5 ‘z+2’<2.



6) Pemuth ypaBHEHHE: a) z’=2z46=0 , 6) z’=-8 )

KontponwHas pabora: "Teopus nenbix yrucen"”

1. Hamgure HOJ 1 HOK uncen 645 u 381.

[

Hafinute ocTaTok oT Jedennd Ha 11 unemda 437.

3. 3anmmmmute neprHoanueckyio Apods 0.(87) B BHIe 0OBIKHOBEHHOH IpPOOH.
4. Cpapute uncaa +/3 ++/15 = 342

5. Pemmnre ypasHeHHEe X +1—6x = 2|_r - 3| :

s
6. PemmTe HepaBeHCTBO |_T' - 3| <2x.

7. IToetpoiite rpaduk dpyERIHH ¥ = |— 2—|x+ 5|| .

Kontpomnsnas padota: "CructeMbl paliioHaIbHBIX, UPPAITMOHAIBHBIX TIOKA3aTEIbHBIX U
Jorapu(MUIECKUX YpaBHCHHI"



1. PemuTe cHCTeMY VpaBHEHHH |

x+y=-1
2. Pemmte cucTeMy ypaBHeHHE ¢ ,
X +y =31
Cayt=26 _ [2dx+2y =3xy
3 PemnTe cucTeMy VpAaBHEHHH: a) ) 0) J_ -
xy=>5: x+y-5=0.

KonTpomnsHas pabora: "3anaun ¢ mapamerpamu'

1.IIpu KaKHX 3HAUYCHHAX HapaMeTpa @ MHOTOWICH
fx)= (xz —(Ba—5pK- ISasz —(2a+1)p+ Ealx— 5) mMeeT kpaTHEIE KOpHH?
HafianTe 3TH KOpHH

2. HPH KAKHX 3HAUCHHAX IDapaMcTpa d BRINOIHACTCA HCPABCHCTEBO

(4x—a)dx£5a—6?

.—-l_‘m

3 IIpu xakoM 3HAUeHHH mapaMeTpa drpadHkH GyHKIHA y=ax’ u y=Ihx

HMEIOT 00INYI0 KacaTenbHYIO?

HToroBast KOHTpOJIbHAs paboTa



Yacte 1.

1. HafinuTe 3Ha4YeHHe BRIPAKECHHA:

3 3
2= 2 ) . 160.
(255)

27 = 0,45

2. Pemmurte ypaBHeHHE ? .

3. Ha pucyske n30dpaxen rpadHK IpoH3BonHoi GyHEIHH f{x), onpeneneHHOH Ha
uaTepBane (—10; 2). HafauTe KOMHYECTBO TOYEK. B KOTOPBIX KacaTeIbHAA K TpadHRY
¢yeEIHE f{x) napamTensHa npaMoii y = —2x — 11 wiH coBmagaeT ¢ Hedl.

\ -.I-
v=|f ()

- 10 \ / 0

[}

4. Ha pucyHke m300paxés rpaduk yHxuun y = F(x) — oaHOH H3 NepBooOpasHbIX
dbyuarunn flx), onpenenénsoii Ha uaTepBate (—3; 5). Hafizute komuuecTBO pemeHni
ypaBHeHHA f(x)=0 Ha oTpeske [—2: 4].

\

AT

Axy, Ay

[




Yacte 2.

5. Haiiaute Hanbonpmee sHadcHAe QyHKmHE Y = 12C08X+ 6v3x—2v3m+6 g4 OTpe3Ke

T
l];—] .
[ 2
-1 2=
6. a) PewuTe ypasHeHue 97831 +5=0.

?)
-],
©) HaiinnTe Bce KOpHH 5TOT0 ypaBHEHHA, IPHHALTSKAITHE TIPOMEKYTKY ( 3

x2—6x+8 x—4
7. PemmTte HepaBeHCTBO! x—1 2—3x4+27
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