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MNOACHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «AnreOpa ¥ Hayala MaTeMaTUYECKOIO aHAIM3a» SBJSIETCS OJHUM M3 Haubojee 3HAUYMMBIX B MPOrpaMMe CPEIHEro
o01iero o0pa3oBaHMsl, HOCKOIBKY, C OJIHOM CTOPOHBI, OH 00EeCIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y AJIs U3YyUEHHUs BCEX €CTECTBEHHO-HAYUHBIX
KypCOB, @ C JIpyroif CTOPOHBI, (OPMHUPYET JOTHUECKOE M a0CTPAKTHOE MBIIIICHHE 00yYaroluxcs Ha ypOBHE, HEOOXOAUMOM Il OCBOCHUS
nH(pOPMATUKH, OOIECTBO3HAHUS, UCTOPHH, CIOBECHOCTHM W JPYrMX TUCHUIUIMH. B paMkax naHHOoro y4yeOHOro kypca oOywarouuecs



OBJIJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTopasi GOpMYJIUPYET CBOM JIOCTHXKEHUSI B MaTEMaTUYEeCKOi (popme.

VYueOHbIil Kypc anreOpbl U Havyajdl MaTEeMaTHYECKOro aHaln3a 3aKJIaJbIBA€T OCHOBY JJIsl YCIICHIHOTO OBJIQJCHUS 3aKOHAMHU (DU3MKH,
XUMHU, 6I/IOJ'IOFI/II/I, IIOHUMaHUusA OCHOBHBIX TeH)IeHHI/II\/II pa3sBUTHA 5KOHOMHUKH U O6HI€CTBCHHOI>1 KU3HH, TTO3BOJIACT OPHUCHTHPOBATLCA B
COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX JJIS JalibHEHIIero oopa3oBaHusi U B MOBCETHEBHOM
km3HU. B TO ke BpEMs OBJIAJICHUC a6CTpaKTHBIMI/I U JIOTUYECKHU CTPOTrMMHU KOHCTPYKOUSAMU aﬂre6p51 N MAaTEMAaTHU4YCCKOI'0 aHaJin3a
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHMHHOCTB, JOKa3bIBaTh YTBEPXKIEHHUS C TOMOIIbIO HHAYKUUH U
paccyXaath JeTyKTHBHO, HCIOJB30BAaTh O0OOIIEHHE W KOHKPETH3alHWIO, a0CTparupoBaHUE W aHAJIOTHIO, (OPMHPYET KpEeaTHBHOE H
KPUTHYECKOE MBIIIJICHHE.

B xone m3ydenus yueGHOTrO Kypca «Anredpa n Hadasa MaTeMaTHIEeCKOTO aHAIN3a» 00ydJaroImuecs IMOJIyJaroT HOBBII OIBIT PELICHUS
MPUKIAJHBIX 337a4, CaMOCTOSATENILHOTO IIOCTPOEHUS MaTeMaTHUeCKUX MOJETeH peallbHbIX CHTyalud, HHTEPHpEeTaldd MOJyYeHHBIX
pemeHHﬁ, SHAKOMSTCA C IMpUMEpPaAaMH MAaTCMAaTHYCCKUX SaKOHOMepHOCTefI B IMpUpOJAC, HAYKE MW HCKYCCTBC, C BbIJAOMIUMUCH
MaTeMaTHYEeCKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00iagaeT 3HAYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIH peanu3yercss Kak uepe3 ydyeOHbId marepuai,
CHOCOOCTBYIOUIMH  (DOPMUPOBAHUIO HAYYHOI'O MMPOBO33pPEHMs, TaK M uepe3 CHeHupuKy y4deOHOHM JesTenbHOCTH, TpeOyrolmeit
HpO)IOJ'I)KHTGJ'ILHOﬁ KOHLOCHTPAIMM BHUMAaHUA, CAMOCTOATCIIbHOCTHU, aKKYPAaTHOCTH U OTBETCTBCHHOCTHU 34 HOJ'Iy‘ICHHBIfI pe3yiibTar.

B ocHoBe MeToIMKN 00y4eHus areOpe U HayajlaM MaTeMaTHYeCKOro aHaln3a JICKUT AEATEIbHOCTHBIA MPUHIUIT 00yUeHHS.

B crpykrype yueOHOro Kypca «Anrebpa W Hadasa MaTEMaTHYEeCKOTO AaHAINW3a» BBIACICHBI CIEIYIONIME COJepPKATEIBHO-
MeToauueckue JIuHuM: «Yucna u BeluUcCIeHHs», «DyHKUMUM U Tpapuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremarnueckoro
aHanmm3a», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE coNEepKATETbHO-METOIMIESCKHAE JIMHUH U3y4JaroTCsl Ha MPOTSDKEHUH JABYX JIET 0Oy4eHUs
Ha ypOBHE CpeaHero oOuiero o0pa3oBaHusl, €CTECTBEHHO JOMONIHASA APYT Ipyra U MOCTENEHHO HACBIIIAsCh HOBBIMM TEMaMU M pa3jieiaMH.
HaHHBIfI yq€6HBIfI KypC SABJIACTCA MHTCIPATHUBHBIM, IIOCKOJIBKY O6”I)GJII/IH5[€T B cebe COZACPIKAHNUEC HECCKOJIbKUX MATCMATHYCCKUX JUCIUIIINH,
TaKuX Kak anredpa, TPUrOHOMETPHS, MaTEMaTUYECKUN aHaJIM3, TEOPUsS MHOXKECTB, MaTeMaTH4ecKas jJoruka u apyrue. [lo mepe toro xak
o0ydaromyecs OBJIaAEBaAIOT BcE OoJiee MMPOKUM MAaTEMaTHIECKUM aIllapaToM, y HUX ITOCIIeI0BATEIbHO (JOPMUPYETCS] U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEeMaTHYECKYI0 MOJEIb PEaJbHOM CHUTYyallMd, IPUMEHSTh 3HAHUS, MOJYYEHHbIE NPU M3YyYEHUH Y4eOHOro Kypca, AJis
peIIeHHs CaMOCTOATEIBHO ChOpMyITMPOBAHHON MaTeMaTHYECKON 3a1a4H, a 3aTeM WHTEPIPETHPOBATH CBOW OTBET.

ConepxxaTtenbHo-MeTOAMYeCKass JHMHUS «Yucma M BBIYMCICHHS»  3aBepiuiaeT (OPMUPOBAHME HABBIKOB — HCIOJIb30BAaHUS
JIEHCTBUTENBHBIX YHMCEJ, KOTOpoe ObUIO HA4aTO Ha ypOBHE OCHOBHOrO oOuiero oOpasosanus. Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs
oco0oe BHUMaHME yjenseTcsi (OpMUPOBAHUIO HABBIKOB PAllMOHAJBHBIX BBIYUCICHHH, BKIIOYAIOUIMX B ce€0sl MCHOJIb30BAHUE PA3THMUHBIX
q)OpM 3alucCu 4uciia, YyMCHHUC ACJIaTh MPUKUAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYUCJICHUA, OUCHUBATHL YHCJIOBBIC BBIPAXKCHUS, pa6OTaTB C
MaTeMaTUYeCKUMHU KOHCTAaHTaMHU. 3HAaKOMbIE O0YYaroIIMMCSl MHOXECTBA HAaTYPaJbHbBIX, LEJbIX, PAMOHANBHBIX U JACHCTBUTEIbHBIX YUCEI
JOITIOJIHAKTCA MHOXCECTBOM KOMIIIICKCHBIX YHCECII. B KaKI0OM M3 3THUX MHOKCCTB pPaCcCMaTpUBAIOTCA CBOMCTBEHHEBIC cMy CHGIII/I(bI/I‘-ICCKI/Ie
3aJjaud M ONEpalyM: JIeJIEHHe Haleso, ONEepUpOBaHME OCTATKaMH Ha MHOJXKECTBE LENBIX YMCEN, OCOOble CBOMCTBAa pallMOHATIBHBIX U
HppauOHAJIIBHBIX YHCCII, apI/I(l)MCTI/I‘IGCKI/IC orncpanr, a TAaKKEC HU3BJICYCHHUEC KOPHA HaTypaJ'II)HOI\/JI CTCIICHU Ha MHOXXCECTBE€ KOMIIJIEKCHBIX
yuceln. braronaps mocienoBaTenbHOMY PacUIMPEHUIO KPyTa MCIOIb3YEMbIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NMPUMEHEHHS JUIS
pelIeHust pa3InYHbIX 33729 (POPMUPYETCs PECTABICHNE O EAMHCTBE MATEMATHKH KaK HAYKH M €€ POJIM B TIOCTPOCHUU MOJIEIIEi pealbHOTO
MUpa, MIUPOKO UCTIONB3YIOTCS 0000IIeHIE U KOHKPETH3aIlHUsl.

Jluans «YpaBHEHHS M HEPABEHCTBA» pPEaTM3yeTCsi Ha TMPOTSHKEHWHM BCETO OOYYEHHUS HAa YPOBHE CpEIHEro oOmiero oOpa3oBaHHA,
MIOCKOJIBKY B KaXKJIOM paszene [IporpaMMbl mpeaycMOTPEHO peleHne COOTBETCTBYIONINX 3a1ad. B pe3ynpraTe oOydaromuecs OBIaeBaoT
Pa3siIMUHbBIMU  MCTOAAMU PCUHICHUA pallMOHAJIBbHBIX, HWPPAllMOHAJIBHBIX, I10KAa3aTCJIbHbIX, HOFaqu)MHqGCKHX U TPUTOHOMCTPHUYCCKUX



ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajay, COoAEepKalux mapaMmeTpbl. [lolydeHHbIE yMEHHS HIMPOKO HMCHOJIB3YIOTCS MpPHU
uccaea0BaHUU (DYHKIIMA C TOMOIBIO MPOW3BOJHON, TPH PEIICHWH NPHKIAJAHBIX 3aJad W 3a7a4 Ha HaXOXKJICHUE HaWOOJBIIHX H
HaUMEHBINNX 3HaUeHW QyHKImu. JlaHHas conep)kaTelbHasl JIMHUS BKIIOUAET B ce0s Takke (popMUpoBaHUE YMEHHUH BBITIONHATH PACUYETHI
no ¢GopmynaM, MpeoOpa3oBaHUS pPAIlMOHAIBHBIX, HPPAIMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHHM, a TaKXKE BBIPAKCHHM,
colepxammx cTeneHn u Jjorapudmbel. bmaromaps wu3ydeHuio anreOpaMveckoro marepuajia TMPOUCXOJUT JalibHEWIee pa3BUTHE
AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIIJIEHUS OO0yJaromuxcs, (HOPMUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYXACHHH, pabOThI ¢
CUMBOJILHBIMH (pOopMaMu, MpejCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PAaBEHCTB W HEPABEHCTB. Anre0Opa mpejjiaraet
3¢ (eKTUBHBIE WHCTPYMEHTHI JUIS PEHICHUS MPAKTUYECKUX M €CTeCTBEHHO-HAYUYHBIX 3a/1a4, HATJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH
KakK sI3bIKa HAyKH.

ConeprkarenbHO-MeTOoUUYecKast JUHUS «DyHKIMM W TpaduKW» TECHO IMepervieTacTcs ¢ JAPYrMMH JIMHHSAMH Y4eOHOro Kypca,
MOCKOJIbBKY B KAaKOM-TO CMBbICIIE 33Ja€T TOCJIEAOBAaTEIbHOCTh U3Y4YEHHS Marepuana. M3ydeHue CTEeNeHHOHM, IO0Ka3aTelbHOM,
Jorapu(pMUUECKOW M TPUTOHOMETPUUICCKUX (DYHKIIMH, MX CBOMCTB M TpaHKOB, UCIOJIb30BaHUE (DYHKIUMH IS pelIeHus 3a7ad U3 APYruX
y4eOHBIX MPEIMETOB U PEATbHON KM3HHU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIM30M, TaK M C PEIICHHEM YpaBHEHUW W HEPaBEHCTB.
[Ipu 3TOM GOJIBIIIOC BHUMAHKE YIEIsAeTCsS GOPMUPOBAHUIO YMEHHS BBIpaKaTh (hOpMyJIaMU 3aBUCHUMOCTH MEK/Y Pa3IUYHBIMUA BEITMUYMHAMH,
WCCTIE0BaTh MONyYeHHBbIE (YHKIIMH, CTPOUTh UX Tpaduku. Matepuan 3TOMl comepKaTeIbHOW JIMHUHM HAIlEJeH Ha Pa3BUTHE YMEHUW U
HaBBIKOB, TO3BOJISIFOIIMX BBIPAYKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMH B Pa3IudHOM (opMe: aHAIUTHYECKOU, IPapUIeCKON U CIOBECHOM.
Ero m3ydenue crnocoOCTByeT pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CTIOCOOHOCTH K OOOOIIEHUIO W KOHKPETU3AIUH, HCTIOIb30BaHUIO
aHaJIOTHH.

ConepxarenbHas nuHus «Hauana MmaTeMaTHYeCKOro aHaln3ay MO3BOJIAET CYIIECTBEHHO PACIIUPUTEH KPYT KaK MAaTEMAaTHYECKUX, TaK U
MPUKIATHBIX 3a/a4, JAOCTYIHBIX OOYYalIIMMCS, TaK KaK y HHUX TMOSBISCTCS BO3MOXHOCTh CTPOUTh T'PA(QUKH CIOXHBIX (YHKIIHH,
OTIpEIETIATh UX HAMOOJBIINE W HAUMEHBINE 3HAYCHMSI, BBIYUCIATH IUIOMAIu (GUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. /laHHas coaepxKaresnbHas JUHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MTOCTPOCHUSI MATEMATUUECKUX MOJEIIEH PealbHbIX CUTYAIUH,
MO3BOJISIET HAXOJUTh HAWIIYYIIEE PEIICHUE B MPUKIAJHBIX, B TOM YHCJIE COIMAIBHO-IKOHOMUYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOr0 aHaJjli3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTrO, (pOPMaIbHO-TOTHYECKOTO0 U KPEaTHUBHOT'O MBIIUICHHS, (DOPMUPOBAHHUIO
YMEHUW pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTHKW B Hayke, TEXHUKE W HUCKyccTBe. OOydarmuecss y3HAIOT O BBIJAIOIIUXCS
pe3ynbTartax, MOMyYeHHBIX B XOJ€ PA3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpax.

ConepkarenbHO-MeTOInYeCKast TUHUST « MHOKECTBA U JIOTHKa» BKJIIOYACT B CEOsl AJIEMEHTHI TEOPUU MHOMKECTB M MAaTEMaTUYECKOU
JOTUKH. TeopeTHKO-MHOKECTBEHHBIC IIPEACTABICHHUS IPOHHM3BIBAIOT BECh KypC IIKOJRHONH MaTeMaTHMKH W TpelaraloT HamOolee
YHUBEPCAIBHBIM SI3bIK, OOBEIUHSIONMIMM BCE pa3ielibl MaTeMaTUKH M €€ TPUIOKEHUW, OHHM CBS3BIBAIOT pPa3HbIe MaTeMaTHYECKHE
JUCIUIIMHBI M WX TPHIOKEHUS B eauHoe 1enoe. [103ToMy BakHO JaTh BO3MOXKHOCTH OOydaroIIeMycs TOHMMaTh TEOPETHKO-
MHOKECTBEHHBI SI3bIK COBPEMEHHOW MAaTEMaTHMKH M HCIOJIb30BaTh €ro JUIsl BBIPAXKEHHUS CBOUX MbICIEH. JIpyruM BaKHBIM MPU3HAKOM
MaTeMaTHKH KaK HayKH CIIeyeT IPU3HATh CBOWCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHWUW M CIICIOBAaHWE OMNPEACIEHHBIM IpPaBHIIaM
MMOCTPOCHHS JIOKA3aTeIhCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIOCOOCTBYET Pa3BHUTHIO JIOTHYECKOTO MBINIICHHS
00y4arouuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS HA OCHOBE JIOTUYECKUX MPaBHII, POPMUPYET HABBIKM KPUTUYECKOTO MBITILICHUSI.

B yuebGHOM Kypce «AnreOpa W Hayaja MaTeMaTHYECKOTO aHaIM3a» MPHUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEITHPOBAHMUS,
KOTOpPBIC TIPU3BAHBI CIIOCOOCTBOBATH (hOPMHPOBAHUIO HABBIKOB MOCTPOCHHS MOJIEICH pealbHBIX CUTYAIIMHA, UCCIICIOBAHMS dTUX MOJIEICH ¢
MOMOIIBIO ammapara ajareOpbl ¥ MaTeMAaTHYeCKOTO aHalln3a, WHTEPIPETAMH ITOJYYCHHBIX pe3yJIbTaToB. Takuwe 3adaHus BIUICTECHBI B
Ka)KJIBI 13 pa3felioB MPOrpaMMBbl, IMOCKOJIbKY BECh MaTepHal y4eOHOrO Kypca IIMPOKO MCIOJIB3YETCS IS PelICHUs MPUKIATHBIX 3ajad.
[Ipu pemeHHH peaNbHBIX MPAKTUYCCKUX 3aJad OOydJaromIuecs pa3BUBAIOT HAOJIOIATEIIBHOCTh, YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH,



aOCTparupoBaThCs, UCIOJIB30BaTh AHAJIOTHI0, 0000MATh W KOHKPETH3WpOBaTh Npodiemy. JlearenbHOCTh 10 (OPMHUPOBAHUIO HABHIKOB
pellieHus] TPUKIATHBIX 3a/]ad OpPTaHU3yeTCs B MPOIecCe U3YUCHHUs BCEX TeM Y4eOHOro Kypca «Anrebpa M Havala MaTeMaTHYecKOTro
aHaJIN3ay.

[Ha u3yuenue yueOHOTO Kypca « Anredpa v Hayajla MaTeMaTH4eCKOTro aHajin3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 wacoB (4 yaca
B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPKXAHUE OBYYEHUSA
10 KJIACC

Yucaa ¥ BLIYUCTIECHUS

Panmonaneubie uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIE TIeproandeckue npoou. [Ipumenenue apodeii
Y TIPOIICHTOB JJIs PEIICHUs IPUKIIAHBIX 337a4 U3 PA3IMYHBIX OTpaciiell 3HaHUHN U pealbHOM JKU3HH.

JelictButenpHble yucna. PanuoHanbHble W MppalMoOHAIbHBIC Yuclia. ApudMeTHdecKkue orepanuu ¢ JACHCTBUTEIBHBIMH YHUCIAMHU.
Monynb AeCTBUTENBHOIO YKCia U ero cBoicTBa. [IpubmmkéHHble BBIYUCICHUS, MPaBUIa OKPYTJICHUS, MPUKUAKA U OLIEHKA pe3yjbTara
BBIYMCIICHH.

Crenenp ¢ nenbiM mokaszareneM. bunom Heiorona. Mcnonb3oBanue mnoaxopasimed (Gopmbl 3amucu EHCTBUTENBHBIX YUCEN IS
pelIeHust MPaKTUYECKUX 3aJ1a4 U MPEJICTABICHUS TAHHBIX.

Apudmernueckuii KOpeHb HATYpPaIbHOW CTETICHH B €T0 CBOMCTRA.

Crenensb ¢ pallMOHATBHBIM MOKa3aTeIEM U €€ CBOMCTBA, CTENEHD C ICUCTBUTEIHLHBIM ITOKA3aTEIEM.

Jlorapudm yucna. CpoiictBa orapudma. JlecaTuunbie U HaTypaibHbIE JOrapupMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHTE€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTAa.

YPaBHeHHH H HEPABCHCTBA

ToxaecTBa ¥ TOXKIECTBEHHBIE TIPe0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCWIIbHBIC YpaBHEHUS U YPABHCHUS-CIIC/ICTBUS.
HepaBeHcTBO, pelieHre HepaBeHCTBa.

OCHOBHBIE METOJBI PEIICHUS IIENIBIX M JIPOOHO-PAlMOHAILHBIX YPAaBHEHHH W HEPaBEHCTB. MHOTOYJICHBI OT OJHOW MEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTO4IEH ¢ octaTkoM. Teopema be3y. MHorounens! ¢ uensiMu kodddunmentamu. Teopema Buera.

[Ipeobpa3zoBanus YMCIOBBIX BBIPAKEHUH, COJIEPKAIIUX CTEIICHU U KOPHH.

WppauronaneHbie ypaBHeHHs. OCHOBHBIE METObI PEIICHUS UPPALMOHAIBHBIX YPaBHEHUI.

[TokazaTenbHbie ypaBHEeHUs. OCHOBHbBIE METO/IbI PEIICHUSI TOKA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3zoBanue BbIpaKeHHI, COIEPKALINX JOrapru(MBbI.

Jlorapudmuueckue ypaBueHusi. OCHOBHBIE METO/BI PELICHHUS JIOTAPUPMUIESCKIX YPAaBHEHUH.

OcHoBHblEe TpUroHOMeTpHueckue ¢Gopmyisl. [IpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIpaKCHHU. PellleHne TpUroHOMETpHUYEeCKHX
YPaBHEHUM.

Pemienne cucteM JUMHEWHBIX ypaBHEHHMU. Martpuiia cucTeMbl JMHEHHBIX YypaBHeHUW. Omnpenenuresb MaTpuibl 2%X2, €ro
FEOMETPUYECKHI CMBICII W CBOWCTBA, BBIYUCJICHUE €r0 3HAYCHHUS, MPUMEHEHHE OIpPEACNIUTENs JUIsl PEIICHUS CHUCTEMbl JIMHEHHBIX



ypaBHEHUH. PelieHre npukiIagHbIX 3a7a4 ¢ MOMOIIBK CUCTEMbI JJMHEWMHBIX ypaBHEHUH. ViccaenoBanre moCTpOCHHOW MOJIENN ¢ TOMOIIbIO
MATPHUI] U ONPEICITUTEIIEH.

[TocTpoeHne mMaTeMaTHYECKHX MOJIEIEH pealbHOM CHUTyalMd C IOMOINBIO YpaBHEHHWH M HEpaBeHCTB. [IpuMeHeHHe ypaBHEHMH H
HEPaBEHCTB K PEIICHUIO MATEeMAaTUIECKUX 3a/1a4 | 3a/1a4 U3 Pa3IuIHbIX 00J1acTell HAYKU U peaTbHOU KU3HU.

DOyHKUMH U TPaPuKH

OyHknus, cnocodbl 3aaanus pynkuuu. Bzanmuo oOpatubie ¢yHkiuu. Kommosunus dynkmuil. ['paduk QyHkumu. DnemeHTapHbIE
npeoOpa3oBaHus TPAPUKOB (HyHKITHIA.

OOnacth omnpeeneHs 1 MHOXKECTBO 3HaueHuid QyHkuuu. Hynu ¢yskmmu. [IpoMexxyTKH 3HaKONOCTOSHCTBA. UETHBIC M HEYETHBIC
¢dbynakuu. Ilepuognueckue ¢ynkumu. [TpomexyTkun MOHOTOHHOCTH (GyHKIHMH. MakcMMymMbl U MHHUMYMBbI (QyHkmuu. HamOombiiee u
HaMMEHbIIIee 3HAYCHUS PYHKIIUU Ha TIPOMEIKYTKE.

JluneiiHast, KBaapaTU4HAs M JPOOHO-THHEHHAs PyHKIUN. DIEMEHTAapHOE UCCIIE0OBAHUE U TIOCTPOCHUE MX TPa(HKOB.

CreneHHasi GyHKIMSI C HATypallbHBIM M LIENbIM roka3ateneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTEIIEHU Kak
(GyHKIMK 0OpaTHOM CTENIEHH C HATYypaIbHBIM MTOKa3aTeIeM.

[TokazarenpHass u Jnorapupmuyueckas (YHKINUH, WX CBoiicTBa W rpaduku. Mcmomb3oBaHue TpapukoB (QYHKIHMA I pEHICHUS
YPaBHEHUM.

TpuroHomeTpuveckasi OKpy>KHOCTb, ONIPEICIICHHE TPUTOHOMETPUIECKUX (PYHKIIMI YUCIOBOTO apryMEHTa.

OYHKIMOHATBHBIE 3aBUCUMOCTH B PEATbHBIX MPOIEccaxX U ABJICHUSIX. | papuKy peaqbHbIX 3aBUCHUMOCTEH.

Hauyana MmaTeMaTH4eCKOro aHaJIU3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUs MOCeI0BaTeNbHOCTEH. MeTo MaTeMaTudeckoi HHAYKIUH. MOHOTOHHBIE U OTPaHUYECHHBIC
1OCJIe10BaTENbHOCTH. McTOpUs BOSHUKHOBEHHSI MAaTEMATHYECKOI0 aHAIM3a KaK aHaIn3a OECKOHEUYHO MaJlbIX.

Apudmernueckass U reoMmeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO
yObIBaroleil reoMeTpuueckord mnporpeccuu. JIMHEWHBI M 3KCHOHEHUUANbHBIM pocT. Yuciao e. Dopmyna CIOXKHBIX MPOLEHTOB.
Hcnons3oBanue Mporpeccuu Uil peleHus peajlbHbIX 3a1a4 PUKIIAJHOIO XapaKTepa.

HenpepoiBHble QpyHKIMH U X cBoiicTBa. Touku paspeiBa. AcUMHOTOTH TpadukoB QyHkuuil. CBoiicTBa (GyHKUIUN HENPEphIBHBIX Ha
oTpe3ke. MeTo | UHTepBajIoOB IS pelleHus] HepaBeHCTB. [IpuMeHeHne cBOCTB HenMpepbIBHBIX (DYHKIMI /U1 peleHus 3a1ay.

[lepBas u BTOpass mpousBogHble (yHKUMU. OnpeneneHue, reoMeTpudecKuid U (U3MYECKUH CMBICT HPOU3BOJHOW. YpaBHEHHE
KacaTelnbHOU K rpaduky QyHKIUH.

[IpousBoHbIe 3neMeHTapHbIX QyHKIMHA. [Ipon3BogHAS CyMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIIUU (YHKITHIA.

MHoskecTBa U JIOTHKA

MHo3ecTBO, OllepalMi HaJ MHOXKECTBAaMHU U HMX cBOMCTBa. Jluarpammsl Diinepa—Benna. IIpuMeHeHne TeopeTuKo-MHOKECTBEHHOIO
anmapara /sl OIMCaHUs PEaJbHBIX MPOLECCOB U SIBJICHUM, IPU PEILICHUH 3a]a4 U3 JPYIUX YUYEOHbIX MIPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MaTEMaTHYECKOTIO O0BEKTA, CIE/ICTBUE, J0KA3aTEIbCTBO, PABHOCUIIbHBIC YPABHEHUS.



11 KJIACC
Yuciia 1 BbIYUCICHUA

Harypanbable u nensie uncna. [I[puMeHeHre MPU3HAKOB JASTUMOCTHU IENIBIX YHCeN, HanOoNmbIuii oomuit nenurens (nainee — HOJI) u
HanMeHblee oomiee kpataoe (nanee — HOK), octatkoB o mosyito, anroputMa EBkiuma fj1s pemeHus 3a1a4 B ebIX YUCIax.

KomrnekcHbie uncna. Anrebpandeckast U TPUTOHOMETpHUYECKast OPMBI 3aMTUCH KOMIUIEKCHOTO Yncia. ApudmeTndeckue oneparuu ¢
KOMIUIEKCHBIMH unciiaMu. M300pakeHre KOMIUIEKCHBIX Yncesl Ha KOOpJAWHAaTHOH 1iockoctr. Dopmyna Myaspa. Kopau n-oit creneHu u3
KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX YUCEeIT IS PelieHus] GU3MUECKUX H TEOMETPHUSCKUX 3a7ad.

YpaBHeHUS M HEPaABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEHM TPUTOHOMETPUYECKUX YPABHEHHUN C MOMOIIBI0 TPUTOHOMETPUYECKON OKPYX HOCTU. PelieHue TpUroHOMeTpHUuecKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHbIX U JIOrapu(pMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/BI PEIICHUS CHCTEM M COBOKYIIHOCTEW pallMOHAIBHBIX, WPPALMOHAIBHBIX, MMOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX
YPaBHEHUM.

YpaBHEHHs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 337ad M 337ay U3 pa3IMyHbIX oOjacTeil HayKu M
peanbHOM )KU3HU, UHTEPIPETALN ITOJTYYEHHBIX PE3yIbTaTOB.

DOyHkuuM U rpaguku

I'padux xomnozummu ¢pyHkIuid. I'eomerpudeckre o0pas3sl ypaBHEHUI U HEPABEHCTB HA KOOPIUHATHOM TIIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBONCTBA U TPa(UKH.

I'paduueckue MeTOIbI pellieHUs ypaBHEHUI U HEpaBeHCTB. | paduueckrue MeToIbl pelieH s 3a/1a4 ¢ TapaMeTpaMu.

Hcnonb3oBanue rpagukoB (pyHKUUH IJI UCCIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IPU PEIICHUM 3a/1ad U3
JPYTUX YYEOHBIX MTPEAMETOB U pPEaIbHOM JKU3HH.

Hauaja MmaTeMaTH4eCKOI0 aHAJIM3a

[Ipumenenne mnpPOU3BOJHONW K HCCIENOBAaHUIO (YHKIMM Ha MOHOTOHHOCTb U OJKCTpeMyMbl. Haxoknenue HauOosbliero u
HaMMEHBUIET0 3HAaYCHUN HEeNPephIBHOM (DyHKIIMM Ha OTpe3Ke.

[IprMeHeHne NPOM3BOMHOM JUIsl HAXOXKACHUS HAWJIydllero peuieHus B MNPUKIAJHBIX 3a7a4ax, JUIsl ONPENECIEHUs CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOro GopMyIioil UK rpaukoMm.



[TepBooOpa3Has, OCHOBHOE CBOWCTBO MepBoOOpa3HbIX. IlepBooOpasHbie sneMeHTapHbIX GyHKUuH. [lpaBuia HaxoxaeHUs
MIEPBOOOPA3HBIX.

Wurerpan. ['eomerpudeckuii CMbICT HHTETpaia. Berauciaenue onpenenéaHoro uHTerpaia mo Gopmyne Herotona-Jleionuna.

[Tpumenenue uHTErpaia 1 HAXOXKACHUS IUIOMaiel MIIOCKUX GUryp 1 00bEMOB T€OMETPUUYECKHUX TEll.

[Ipumepsr pemenunit auddepeHnnanbHbBIX  ypaBHEHUE. MareMaTuueckoe MOJENMPOBAHHUE PEAbHBIX MPOLECCOB C IMOMOIIBIO
muddepeHIaTbHbIX YPaBHEHUH.

INJIAHUPYEMBIE PE3YJIBTATBIOCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» (YIAYBJEHHBINH YPOBEHD) HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMK OOYYarOImErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOrO OOIIEeCTBa,
NPEJCTaBICHUEe O MATEeMAaTHMYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOIEAYyp TPa)kJIaHCKOro oOIIecTBa
(BBIOODBI, OIIPOCHI U APYTOE), YMEHNE B3aUMOJICHCTBOBATD C COIMATLHBIMU HHCTUTYTAMU B COOTBETCTBHUH C MX (DYHKIMSIMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON TPaKIAHCKON HIEHTHYHOCTH, YBA)XKEHHUS K IMPOILIOMY M HACTOAIIEMY POCCHHCKON MaTEeMaTHKH,
LIEHHOCTHOE OTHOIICHUE K JOCTUKEHUSM POCCHUHUCKMX MATEMaTHKOB M POCCHUHCKOM MaTE€MaTHYECKOW IIKOJIbI, MCIOJIb30BAaHUE 3THX
JOCTIDKEHHUH B IPYTUX HayKax, TEXHOJOTHSX, chepax IKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME TYXOBHBIX IEHHOCTEH POCCHICKOro Haponaa, CPOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHHMS,
CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KEHMM HAYKH U JEATEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHHUE
YCTOMUYMBOTO OyAYIIETO;

4) 3¢TeTHYEeCKOI0 BOCIIUTAHUSA

ACTETUUYECKOE OTHOILLIEHUE K MUPY, BKIIIOYasi 3CTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEHN, 00bEKTOB, 3a/1a4, PELICHUH, pacCyACHUH,
BOCIIPUMMYHMBOCTh K MATEMAaTUYECKUM ACIEKTaM Pa3jIM4YHbIX BUJOB UCKYCCTBA;

5) pusuveckoro BocnuTaAHMUS:

c(OpPMHUPOBAHHOCTh yMEHMsI TPUMEHATh MaTeMaTHYeCcKHe 3HaHWsS B HHTEpecax 3J0pOBOro M 0Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILEHUE K CBOEMY 3J0pOBbIO (340pOBOE NHUTAHME, COAJAHCUPOBAHHBIM PpEXUM 3aHATUH M OTAbIXa, pEryJsipHas
(u3nyeckas akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN AESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IEHHOCTU TPYIOIIOOUS, MHTEpEC K Pa3IUYHbIM cdepaM MpoPecCHOHATBHON IesITeNbHOCTH,
CBSI3aHHBIM C MaTE€MaTUKOW W €€ TMPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieil mpodeccun W pearn30BhIBATH
COOCTBEHHBIC KM3HEHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30oBaHHUIO M CaMOOOpPa30BaHHUIO HA TPOTSHKEHUU
BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7a4 MaTeMaTHUECKOW HAMPaBIEHHOCTH;

7) 3K0JIOTMYeCKOr0 BOCTINTAHUS:



c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYJBTYphl, MOHUMAHHUE BIMSHHUS COIMAIBHO-)KOHOMHUYECKHUX TIPOIIECCOB HAa COCTOSHUE
MPUPOJHON M COIMANBLHOW Cpelbl, OCO3HAHHME TJI00aTBbHOTO XapakTepa SKOJOTHYECKHX NpoOJieM, OpHEHTallds Ha MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUHN JJIs PEIICHHs 3a7ad B 00JIACTH OKPYKAIOIICH Cpeibl, TUIAHUPOBAHUE TMOCTYIKOB M OIEHKH HMX BO3MOKHBIX
MOCJIEICTBUI /17151 OKPY’KaIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHOW MPaKTUKH,
MOHUMAHUE MaTEeMaTUYECKONM HayKW Kak c(depbl YelOBEUeCKOW ESITeNIbHOCTH, JTaloB €€ pPa3BUTHUS W 3HAYMMOCTH Ui Pa3BUTHSA
LUMBWIN3AIMH, OBJIAJICHUE SI3bIKOM MAaTEeMaTHUKU U MAaTEeMaTHYE€CKOW KyJIbTypOM Kak CpPeJCTBOM IMMO3HAHMSI MUPA, TOTOBHOCTb OCYILIECTBISATh
MIPOCKTHYIO U UCCIIEI0BATEIHCKYIO ICSITEIbHOCTh WHINBUIYAIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIbHbIC yqeﬁﬂme JelcTBUA

ba3oBble Jornueckue 1eMcTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKHX OOBEKTOB, MOHATHUN, OTHOIICHUNH MEXAYy HMOHSTHUIMH,
(dbopMyIHpOBaTh ONPECIICHNS TOHSITHIA, YCTaHABIMBATh CYIICCTBCHHBIH TNPU3HAK KIACCU(UKAIIMKA, OCHOBAaHUS I OOOOMICHWS H
CpaBHEHHUS, KpUTEPUU TTPOBOJAMMOIO aHAIIN3A,

BOCTIPUHUMATh, (JOPMYIIMPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPIUTEILHbBIC U OTPHUIIATEIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIHE,
YCIIOBHBIE;

BBISIBJISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM MPOTUBOpeurs B (pakTax, MAHHBIX, HAOIIOJIECHUSX M YTBEPKICHUSIX,
npeagaratb KpUTEpUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHH;

JieaTh BBIBOJIBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIFOUEHHU I 110 aHaJIOTUH;

IPOBOJUTH CAMOCTOATENBHO JIOKA3aTelIbCTBA MATEMAaTUYECKUX YTBEp)KIEHUH (TpsMble W OT MPOTHBHOIO), BBICTPAUBATh
apryMeHTaIlNI0, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIE CYXKJICHUS U BBIBOIBI,

BbIOMpaTh Crocob pemeHus ydueOHOW 3afaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHHUs, BHIOMpATh HauOoliee MOAXOISALINIM C
y4ETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabCcKue eliCTBHA:

UCTIOJIb30BaTh BOMPOCKHI KaK HMCCIIEI0BATEICKIUI WHCTPYMEHT TMO3HAHUS, (POPMYITUPOBATH BOIPOCHI, (PUKCUPYIOIINE TMPOTHBOPEUHE,
po0sieMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3ULIMIO0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMAaTHYECKOTO
00BEKTa, SIBICHUS, IPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIICHHSI U BBIBOJIBI 10 pPE3ysIbTaTaM NPOBEAEHHOTO HAOIIOJCHUS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIECHUII;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MIPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6Gora ¢ undopmanmeii:

BBISBIISITH JIS(OUIIUTHI MH(OPMAIINH, TaHHBIX, HECOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC U JIJIsl PEUICHHS 3a/1a4H;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB PA3IUYHbBIX TUIIOB, aHAJTU3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (DOPM MpEICTaBICHUS;



CTPYKTYpUPOBATh MH(OPMALIHIO, TPEJICTABIATH €€ B pa3IMUHbIX (hopMax, UILTIOCTPUPOBATH ITpaduiecKy;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH MO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKaTHBHBIE YHHBepcaJbHble YUeOHbIe el CTBHA

Oo0menue:

BOCHpI/IHI/IMaTI) nu (1)0pMyJII/Ip0BaTI) CY)K[IGHI/H[ B COOTBCTCTBUU C YCJIOBI/HIMI/I u neirsiMu O6HIGHI/I$[, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI)
CBOIO TOYKY 3pPEHHSI B YCTHBIX M NHUCHBMCHHBIX TEKCTaX, JaBaTh MOSCHEHHs 10 XOAy PEUICHHs 3aJlaud, KOMMCHTHUPOBATh IOJyYCHHBIN
pe3yJbTar;

B XOJi¢ OOCYXJIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIAeMOM TEMbI, IPOOJIEMBI, PEIaeMOi 3a/au, BBICKA3bIBATh HJICH,
HAIICJICHHBIC HA ITOUCK pGHICHI/ISI, COIIOCTABJISITH CBOH CY)KZ[GHI/ISI C CY)KILCHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB Jauajiora, 06H21py>KI/IBaTI) pa3Jth/Ie nu
CXOZICTBO MO3UIIU, B KOPPEKTHOM (hopMe (GOpMYJIMPOBATH Pa3HOTIACHS, CBOU BO3PAKECHUS;

HpeI[CTaBJISITI) pe3y.HI>TaTI>I peIHeHI/ISI 3aJa4du, BKCHepI/IMGHTa, HUCCJICAOBAaHU, HpOGKTa, CaAMOCTOATCIBbHO BI>I6I/IpaTI) (1)OpMaT
BBICTYIUICHHS C YY4ETOM 3a/1a4 MPE3CHTAIMU ¥ 0COOECHHOCTEH ayIMTOPUH.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe eiicTBUSA

Camoopranuszauus:

COCTABIJIATh IUJIAH, AJTOPUTM pELICHMs 33/a4H, BBIOMpATh CHOCOO pelIeHHs C y4ETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4ETOM HOBOM MH(pOpMALIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIAJCTh HaBbIKAMHU I103HABATEIbHON pPE(IEKCMM KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBUH M MBICIUTENBHBIX IPOLECCOB, HMX
pe3yIbTaToB, BIAIETh CIIOCOOAMHU CAaMOIPOBEPKH, CAMOKOHTPOJIS ITpOLecca U pe3yibTaTa PelIeHNs MaTeMaTHUECKON 3a1auu;

IpPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPU PEIIEHUH 3aJjauyd, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
0OCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa €I U YCIOBUSAM, OOBACHATH MNPUYMHBI JOCTHUKEHMSI WM HEAOCTH)KEHUS pe3yJIbTaToB
JeSITeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaTIbHONW paOOTHl MPHU pEIIeHUH y4eOHBIX 3a/1a4, IPUHUMATD 1IeTh
COBMECTHOH JESTEeNbHOCTH, MJIAaHUPOBATh OPraHM3AIMI0 COBMECTHOM paboThl, paclpeiensiTh BHIbI paboT, JOroBapuUBaThCs, 0OCYXIATh
mpoIiecc U pe3ybTaT paboThl, 0000I1aTh MHEHHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B I'PYNMNOBBIX (opmax paboThl (00CykeHusi, 0OMEH MHEHHI, «MO3TOBbIE IITYPMbD» U UHBIE), BBIIOJIHATH CBOIO YacTh
paboThl U KOOPIAMHUPOBATH CBOM JEMCTBUS C JIPYI'MMHU YJ€HaMH KOMaHbI, OI[EHMBATh KAueCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO
KpUTEpUIM, c(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aMO/IEHCTBUS.

NPEJMETHBIE PE3YJIbTATbBI
K xonny oOyuenns B 10 kjacce 0Oy4aromuics MONYYUT CIENYIONIME NPEIMETHBIE PE3YJbTAThl 110 OTACIbHBIM TeMaM pabodei

IporpamMmbl yqeGHoro Kypca ((AHF66[28. 1 HadaJla MaTEMATHYCCKOT'O aHAJIM3a»:

Yuciaa 1 BLIYMCJIEHUA:



CBOOOJHO ONEPUPOBATH MOHATUSMU: PAllMOHATIBHOE YUCIIO, OECKOHEYHAs! MepUOoANYEcKas Ipo0b, MPOLEHThI, UPPALMOHAILHOE YHUCIIO,
MHOYECTBA PAL[HOHAJIBHBIX U IEHCTBUTEIIBHBIX YACEIl, MOLYJIb IEHCTBUTEIILHOIO YNCIA;

MIPUMEHSITH IPOOH U MPOLIEHTHI JUIs PEIIeHUs] MPUKIIAIHBIX 3aau U3 Pa3IMYHbIX OTpaciiel 3HaHUH U pealbHOM JKHU3HH;

OPUMEHSTH MPUOINKEHHBIE BEIYUCIICHUS, TPaBUIIa OKPYTIICHUS, IPUKUIKY U OLEHKY pe3yibTaTa BHIYMCICHUH;

CBOOOJHO OINEpPUPOBATH MOHATHUEM: CTENEHb C LEJbIM MOKa3aTesleM, HCIOIb30BaTh MOAXOASIIYI0 (GOpMY 3alHucH JEHCTBUTEIbHBIX
YuCe IS PELICHUs IPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX;

CBOOOHO OTIEPUPOBAThH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBLHBIM ITOKa3aTeleM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: Jorapudm yucia, 1ecATUYHbIE U HATypaJIbHbIE Jorapu(Mbl;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MTOHATUSMHU: APKCUHYC, APKKOCHHYC M apPKTAHI'€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHus U HEPaBEeHCTBA:

CBOOOJTHO OMEpPHPOBATH IMOHATUSMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIC YPAaBHEHHS W ypaBHEHHS-CIICICTBHSA,
PaBHOCHJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3InYHbIE METOJIbI PEIICHHUS PAIlMOHAIBHBIX U APOOHO-PAMOHAIBHBIX YPaBHEHUH, IPUMEHATh METOJ WHTEPBAIOB IS
peleH!s] HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATH MMOHATUSMHU: MHOTOWIEH OT OJHONW NEPEeMEHHOH, MHOTOWIEH C UENbIMA KOX(QQPHUIHMEHTaMH, KOPHHU
MHOTOWJIEHa, IPUMEHSATH JIeJIEHHEe MHOTOWIEHa Ha MHOTOWIEH ¢ OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3aaay;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: CUCTEMa JIMHEHHBIX YPaBHEHUH, MATPHIIA, OTIPEICIUTENb MATPHULIBI 2 X 2 U €r0 TeOMETPUIECKUI
CMBICJI, UCHOJIB30BATh CBOMCTBA ONpPEENUTENs 2 X 2 Ui BBIYUCICHUS €ro 3HAYEHMs, NMPUMEHATh ONPEAETUTENH A PELICHUsS CUCTEMbI
JMHEHHBIX ypaBHEHH, MOIETUPOBATH pEaJbHBIE CUTYAIlMH C TIOMOIIBIO CHCTEMBI JIMHEHHBIX YpPaBHEHWH, WCCIIEAOBATh MOCTPOCHHBIE
MOJIEJIN C TIOMOIIbIO MAaTPHULL M ONpeAETIUTENeH, HHTEPIPETUPOBATh MOJIyYEHHBIN pe3yJIbTarT;

UCTIOJIb30BaTh CBOMCTBA JIEMCTBUI ¢ KOPHSMU JUJIs TPe0Opa30BaHUsl BEIPAKEHUI,

BBINOJIHATH IPE0Opa30BaHUs YMCIOBBIX BBIPAKEHHM, COEPKALINX CTENIEHH C PALlMOHAIBHBIM [T0Ka3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JIOTapu(pMOB 1JIsl IpeoOpa3oBaHus Jorapu(MUUIECKUX BBIPAKECHUH;

CBOOOJHO ONEPUPOBATh MOHATUSMH: UpPpallMOHAIbHBIC, MTOKA3aTeIbHbIE U JOrapU(PMHUUECKUE YPAaBHEHMs, HAXOJUTh MX PEILEHUs C
MOMOIIIBIO0 PABHOCHIIBHBIX MEPEXO00B WM OCYIIECTBIISS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE GOPMYJIIbI I TPeoOpa30BaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUH;

CBOOOJHO OTEPHPOBATH MOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATh HEOOXOIUMbIE (POPMYJIBI ISl PEIIEHUs] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHUIA;

MOJICIIUPOBATh PEajbHbIC CHUTYyallUd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKECHUS, YPAaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3a/1ayH,
HCCIIeI0BaTh IOCTPOECHHBIE MOJEIH C UCIIOIb30BAaHUEM alllapaTa ajareophl.

DOYyHKUUM U TPaPUKH:

CBOOOJHO ONEpUpOBaTh MOHATUAMM: (QYHKIUS, CIIOCOOBI 3afaHusl (QyHKUMHU, B3aUMHO OOpaTHble (DYHKUIMHU, KOMIO3ULUS (PYHKIIMA,
rpaduk GYHKINH, BHIIOJIHATD 3JIEMEHTapHbIE IPeoOpa3zoBaHus TpaQuKoB (yHKIIHIA;



CBOOOJHO OINEpPUPOBATh MOHATHUAMU: OOJACTH OINpPEAETCHUs] M MHOXECTBO 3HAYeHUH (QYHKUMM, HYIU (YHKIUHU, MPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,;

CBOOOZHO ONEpUPOBATh MOHATHUAMHU: UYETHBIE M HEYETHble (YHKIUH, NEpUOAMYECKHE (QYHKIMH, MPOMEXKYTKH MOHOTOHHOCTH
(YHKINMH, MAKCUMYMbI 1 MUHUMYMBI (D)YHKIIMU, HanOOJIblIIee 1 HAaUMEHbIlIee 3HaueHHe (QYHKIIMHU Ha TIPOMEXKYTKE;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: CTENEHHas (YHKIUS C HATYpaJbHBIM M LEIbIM IOKa3aTelleM, rpapuK CTENEeHHON (QYHKIMU C
HaTYpaJIbHBIM M LEJIBIM [TOKa3aTeaeM, rpadiK KOPHS n-Oi CTeNeHH Kak (GyHKIMM 0OpaTHOM CTENEeHU C HaTypaJbHBIM IT0OKa3aTeleM;

ONEepUpPOBaTh MOHATHUAMMU: JIMHEHHAs, KBaJpaTU4Has U APOOHO-IMHEHHas (YHKIMH, BBIIOJHATH JIEMEHTAapHOE HCCIEIOBAHUE WU
MOCTPOEHHE UX I'PadHKOB;

CBOOOJHO OINEpHpPOBaTh MOHATHAMH: IOKa3aTelbHas M jorapudmuueckas (yHKIUH, WX CBOMCTBA M TpaduKH, UCIOIB30BaTh HX
rpaduKy A7 pelieHus] ypaBHEHUI;

CBOOOJHO ONEpPUPOBATh MOHSITUSIMU: TPUTOHOMETPHUECKAS] OKPYKHOCTb, ONPEIEICHNE TPUTOHOMETPUYECKUX (PYHKIMM YHCIOBOTO
apryMeHTa;

WCIO0JIb30BaTh Irpadku PyHKUIMN U1 UCCIIeI0OBaHUS MPOIIECCOB U 3aBUCUMOCTEN MPH PEIICHNUH 3a]a4 U3 IPYTUX yU4eOHBIX MPEIMETOB
U peasIbHOM KHU3HH, BBIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEX/Y BETUYMHAMU;

Hagana MmaTeMaTH4eCKOro aHAJIHA3a:

CBOOOJHO OMEpUPOBATh MOHATHUAMU: apu(MeTHUecKass U IeoMeTpHuecKas Iporpeccusi, 0ECKOHEUHO yObIBaroIlasi reoMeTphuecKas
porpeccusi, TMHEHHBIN U SKCTIOHEHIIUAIBHBINA POCT, (hOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHHE O KOHCTAHTE,

UCII0JIb30BaTh MPOTPECCHU Ul PELICHUs PealbHbIX 33a4 MPUKIAJHOTO XapaKTepa;

CBOOOHO OINEPHUPOBATH MOHATHAMU: TOCIEOBATEIBHOCTD, CIIOCOOBI 33/IaHUS TTOCIIEA0BATEILHOCTEH, MOHOTOHHBIE U OTpaHUYEHHBIE
MI0CJIeI0BATEIbHOCTH, TOHUMATh OCHOBBI 3apOXKICHUS MATEMAaTHUYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: HEMPEPHIBHBIE (PYHKIIUH, TOYKH pa3pbiBa rpaduka GyHKIUH, aCHMIITOTH rpaduka GyHKINH;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (PYHKLUS, HENPEPhIBHAS HA OTPe3Ke, IPUMEHATh CBOMCTBA HEMPEPBIBHBIX (DYHKIMN JUIs peIIeHUs
3ajay;

cBOOOIHO ONIEPUPOBATH MOHATHIMMU: NIEpBasi U BTOpasi NPOU3BOJHbIE (PYHKIIMH, KacaTelbHast K rpaduKy QyHKLIUY;

BBIYUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIUH ABYX (YHKIMH, 3HATH NPOW3BOJHBIE JIEMEHTAPHBIX
GyHKIHH;

UCIIOJIb30BaTh T€OMETPUYCCKHUNA U (PU3UUECKUI CMBICI IIPOU3BOIHOM JUIs peILICHHS 3a/1a4.

MHoKecTBAa U JIOTHKA:

CBO6OI[H0 OIICPHUPOBATDL NOHATUAMU: MHOKCCTBO, OIICpallii HaJl MHOXKXCCTBAMMU,

HUCIIOJIb30BaTh TeopeTI/IKO-MHO)KeCTBeHHBII\/’I arrmapar Ajsd onvcaHus peaibHbIX MPOLECCOB U SIBHCHI/Iﬁ, IIpu pCHICHUHA 3a1a4 U3 OAPYTrux
y‘{e6HBIX npeaAMCETOB;,

CBO60I[HO OIICpHUPOBATH TMOHATHUAMU: OHNPCACICHUEC, TCOpEMaA, YPAaBHCHHUEC-CICIACTBUC, CBOMCTBO MAaTEMaTHYSCKOTO O6T)€KT3,
A0Ka3aTCJIbCTBO, PABHOCUJILHBIC YPABHCHUA 1 HCPABCHCTBA.

K xonmy oOyuenus B 11 kjaacce oOy4armuics NOIYYUT CICAYIOUINE MPEIMETHBIC Pe3yJbTaThl MO OTIACNbHBIM TeMaM pabouei
IporpaMMBbl yu4eOHOTro Kypca «Anredpa U Havyajla MaTeMaTUYeCKOr0 aHAIIA3an:



Yuciaa 1 BLIYMCJIEHUA:

CBOOOJIHO ONEPHPOBATH MOHATUSAMM: HaTYpalbHOE U 11€JI0€ YHCII0, MHOXKECTBA HATypPAJIbHBIX M LIENIbIX YHCEI, UCIO0Ib30BaTh MPU3HAKU
nenuMocty nenbix uyncen, HOJ u HOK HatypanbHbIX uncen Juis pelieHus 3a1a4, IpUMEHsTh anroput™ EBkinuaa;

CBOOOJHO ONEpUPOBaTh MOHATHEM OCTaTKa MO MOJYJII0, 3alMChIBaTh HAaTypallbHblE YMCJIA B PA3IMUYHBIX MO3UIUOHHBIX CHCTEMax
CUMCIICHMUS;

CBOOOJHO ONEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMIUIEKCHBIX UYHUCE, PEICTABIATh KOMIIJIEKCHBIE YUCIA B
anreOpandeckoil M TPUTOHOMETPUYECKOH (opMe, BBIOIHATH apUPMETHUYECKHE ONepald ¢ HUMH M H300pa)kaTb Ha KOOPAMHATHOMN
IIJIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOHO ONEPUPOBATh MOHATUSAMU: UPpPALMOHAJIbHBIE, TIOKa3aTelIbHbIE U JorapudMuyecKue HEpaBeHCTBA, HAXOAUTh UX PEIIECHUs C
MIOMOLIBIO PABHOCUIIBHBIX NIEPEXOOB;

OCYHIECTBIISATH OTOOp KOPHEN MPU PEIIEHNH TPUTOHOMETPUUYECKOTO YPABHEHHUS,

CBOOOJTHO ONEpUPOBATh MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHATh HEOOXO0AUMbIE (POPMYJIBI AJISi PELICHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU: CUCTEMAa U COBOKYIMHOCTh YpaBHEHHH M HEPABEHCTB, PAaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
CIIEZICTBUSI, HAXOJWUTh DPEUICHUS CHUCTEMbl M COBOKYITHOCTEH pPalMOHATBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX M JIOTapU(YMUIECKUX
YPaBHEHUI U HEPABEHCTB;

pemaTh palnnoHalIbHbBIE, HPPALMOHANBHEIE, ITOKa3aTeNbHbIE, JOrapu(MHUUECKHEe U TPUTOHOMETPUIECKHE YPABHEHUS W HEPABEHCTBA,
coJieprKalire MOAYJIN U TapaMeTphl;

NPUMEHSTH TpadUUecKrue METObI UTS PEIICHNs ypaBHEHUI M HEPABEHCTB, a TAK)XKE 33Jau C MapaMeTpaMu;

MOJIEIUPOBATh pealibHble CUTYAIMH Ha S3bIKE alreOpbl, COCTABIATH BHIPAXKEHUS, YPABHEHNUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO
3aJ1a4M, UCCIIEI0BATh MIOCTPOEHHBIE MOJIEH C MCIIOJB30BaHUEM ammapaTa aareOpbl, HHTEPIPETUPOBATh [TOJIYUEHHBIN pe3ynbTar.

DOyHKIUH U TPa@UKH:

CTPOUTH TPaPUKH KOMIOZHUINH (PYHKIIUN C TTOMOIIBIO 3JIEMEHTAPHOTO UCCIISIOBAHUS M CBOMCTB KOMIIO3UIINH IBYX (DYHKIIUIA;
CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIAUHATHOMN TUIOCKOCTH;

CBOOOHO OTEPUPOBATH MOHATUSMU: TPa()UKH TPUTOHOMETPUIECKHUX (YHKITUH;

NPUMEHATh QYHKUIUHU JJI1 MOJICTHPOBAHUS U UCCIIEIOBAHUS PEeaIbHBIX MPOIECCOB.

Hauyana MmaTeMaTH4ecKOro aHajusa:

HCITOJIB30BAaTh NPOU3BOJHYIO JJIA UCCIICAOBAHUA q)YHKHI/II/I Ha MOHOTOHHOCTBb U OKCTPEMYMBI;

HaxoJUuThb HanOOJIbIICe U HAMMEHBIIIEE 3HAUCHUS (I)yHKI_II/II/I HerepBIBHOﬁ Ha OTPEC3KE;

HCIIOJIB30BATh MPOU3BOAHYIO I HAXOXACHHA HAWJIYUIICTO PCIICHHA B IMPUKIAAHBIX, B TOM YHUCJIC COHUAIIbBHO-3KOHOMHYCCKUX,
3aavax, sl ONpCACIICHHUA CKOPOCTH U YCKOPCHUS MPOLECCa, 3a1aHHOTO (bOpMyJIOﬁ nin Fpa(bI/IKOM;



CBOOOJIHO OIEPUPOBATH TIOHATHUSIMH: ITIEPBOOOPA3HAS, OTPECIIEHHBIN HHTETPaJ, HAXOUTh IIEPBOOOPA3HBIC MIEMEHTAPHBIX (DYHKIMN 1
BBIUUCIIATH HHTETpal o ¢popmyie Hetorona-Jleitbnuna;
HAXOJWTh IIOMIA/IH TIOCKUX (QUTYP B 00BEMBI TEJ ¢ TIOMOIIBI0 HHTETpalIa;
UMETH MPEACTABICHUE O MATEMATHYECKOM MOJISITMPOBAHIH HA IPUMEPE cOCTaBiIeHUs MU dHepeHINaTbHBIX YPaBHEHU;

pemaTth MPUKIAJIHBIC 33JI1a9M, B TOM YHCJIE COIMATHLHO-IKOHOMHYECKOTO M (PH3UYECKOTO XapakTepa, CPeJCTBAMH MAaTeMaTHIECKOTO

aHaIu3a.
TEMATHUYECKOE IINTAHUPOBAHHME 10 KJIACC
No HanmenoBanue pas3ienoB U TEM IPOrPaMMbI KonuyecTBo yacos DnekTpoHHbIe (IUPPOBHIE
n/m Bcero| Kontposnbhbie [IpakTuueckue 00pa3oBaTeIbHbIE PECYPCh
paboThl paboThI
1 24 1
MHOK€eCTBO JICHUCTBUTENBHBIX yncesl. MHOrowieHsl. PanimonanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBbI IMHEWHBIX YPaBHEHUN
2 12 1
Oyukuuu U rpaduku. CrenenHas GyHKIMS C LEJIbIM MToKa3aTeneM
3 15 1
ApudmeTrueckuil KOpeHb n-oi crenenu. MppanuonanbHbie
ypaBHEHUS
4 10 1
[TokazarenpHas QyHkius. [lokazarenbHble ypaBHEHUS
5 18 1
Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypaBHEHUS
6 22 1
TpuroHomeTpuyeckre BIPAXKEHUS U ypaBHEHUS
7 10 1
[locenoBaTeabHOCTU U POTPECCUH
8 20 1
HenpepsiBable ¢pyHkiuu. [IponsBoanas
9 5 2

[ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AIMS 3HAHUIA




136 10 0
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHME 11 KJIACC

Ne HanmenoBanue pa3ienoB U TEM IPOrpaMMBI KonngecTBo gacos OnexrpoHHbIe (TH(POBEIE)
n/m Bcero| KontponbHbie [IpakTrueckue 00pa30BaTeNIbHBIE PECYPCHI
paboThl paboThl
1 22 1

HccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOIHOMN

[lepBooOpa3Hasi U UHTETpal

['paduku TPUrOHOMETPUUECKUX (DYHKIHH.
TpuronomeTrpryeckue HepaBeHCTBA

WppanuoHanbHble, TOKa3aTeNbHbIE U JJorapu(pMUIecKue
HEpPaBEHCTBA

KommiiekcHble umcia

Harypaiibable U 1ienble yucna

CucreMsl pallMOHaNIbHBIX, UPPALMOHAIBHBIX IIOKA3aTEIBHBIX U
norapu(pMUUECKUX yYpaBHEHUM

3aja4yu ¢ napaMeTpamu




[ToBTOpEeHME, 0000IIEHUE, CUCTEMAaTH3alIUsI 3HAHUN

136 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
MNOYPOYHOE IIVTIAHUPOBAHMUE 10 KJIACC
Ne Tema ypoka KonnuecTBo yacos [ara DJeKTpOHHBIEC TUPPOBE
n/m Bcero| Kontponbhubie | IlpakTuyeckue | U3Yy4ECHHSA 00pa3oBaTeNIbHbIC PECYT
paboThI paboThI
1 1
[[MHOxkecTBO, onepaliy Hajl MHOXXECTBAMH U UX CBOMCTBA
2 1
[uarpammbl Ditniepa-Benna
3 1
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOIO anmapara Juist
perieHus 3aaaqy
4 1
Panmonaneubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE APOOH,
IIPOLIEHTHI, OECKOHEYHbIE IEPUOANYECKUE APOOU
5 1
Panmonaneueie uncna. OOBIKHOBEHHBIC U ICCATUYHBIC APOOH,
MPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE APOOU
6 1
[Tpumenenue apodeli U MPOICHTOB IS PEIICHUS IPUKIIATHBIX
3a1a4
7 1
[Ipumenenue qpoOeit U IPOLEHTOB ISl PEIIECHUS TPUKIIATHBIX
3a/1a4
8 1

I[CﬁCTBHTeHLHBIe qucja. PaHI/IOHaJ'IBHBIe H UppadrOHAJIbHBIC
qucia




Apudmerrueckre onepanuu ¢ JeHCTBUTEIbHBIMU YUCIaMU

10
Mopnynp A€CTBUTEIBHOTO YHUCIIA U €r0 CBOMCTBA
11
[TpuOnm>kE€HHBIE BHIYMCIEHUS, IPABUJIa OKPYTJIECHUS, TPUKUAKA
Y OLICHKA pe3yJIbTaTa BBIYUCIICHAN
12
OcCHOBHBIE METO/IbI PEIIEHUS LEJIBIX U APOOHO-pA[MOHATBHBIX
YPaBHEHUI U HEPABEHCTB
13
OCHOBHBIE METO/BI PEIIEHUS LIEIbIX U IPOOHO-PAL[IOHAIBHBIX
YPaBHEHUM U HEPABEHCTB
14
OCHOBHBIE METO/BI PEIIEHUS LIEbIX U IPOOHO-PALIIOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
15
MHoOro4wieHsl OT OJHOU EpEMEHHOU. JleJIeHre MHOro4ujIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16
MHorousieHs! ¢ nenbivMu Kodgdumnuentamu. Teopema Buera
17
PeleHue cucreM JTUHEHHBIX YPABHEHUN
18
Pemenne cuctem JINHEHHBIX YpaBHEHUN
19

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnipenenuTenb
MaTpHULIbI 2X2, €r0 FeOMETPUUECKUN CMBICIT U CBOWCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

20




Onpenenuresib MATPUILBI 2X2, €r0 T€OMETPUUYECKUN CMBICT U
CBOfICTBa; BBIYHCIICHUEC €T0 3HAUYCHUA

21
IIpuMeHeHne onpenennTeNs JUIsl pELICHUs] CUCTEMBI TMHEUHBIX
YpaBHEHUI

22
Pemenne npukiaaHbIX 3aa4 ¢ IOMOIIbIO CUCTEMBI JIMHENHBIX
YpaBHEHUI

23
Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

24
KonTtponbhas padota: "PanronanbHbie ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl TMHENHBIX YpaBHEHUN"

25
Oynk1ws, cnocoObl 3agaHus GyHKIMU. B3aumMHo oOpaTHbIe
¢yskunu. Komnosunums ¢yHKmii

26
I'padux GpyHKIMU. DIeMEeHTapHbIe TPeoOpa3oBaHus TpapuKoB
GyHKIMA

27
OO6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHuH pyHkmm. Hymm
¢bynkuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

28
YérHble 1 HeuéTHbIe QpyHKUUU. [lepuoanyeckue QyHKIMH.
[TpomexyTKH MOHOTOHHOCTH (PYHKITHH

29

Maxkcumymbl 1 MUHUMYMBI GyHKIMU. Hanbombiee u
HaMMEHbIIIee 3HAaYeHNE (PYHKIUN HA TIPOMEKYTKE

30




Jluneiinas, kBaapaTuyHas U IpoOHO-TMHEHHAsS (PYHKITUN

31
DJIeMEHTapHOE UCCIIEIOBAHUE U TTOCTPOEHUE TPaPUKOB ITUX
byHKIUH
32
DneMeHTapHOe UCCIeI0BaHUE U MTOCTPOSHHE IPaPUKOB ITUX
byHKIUH
33
Crenensb ¢ nenbiM nokasareneM. bunom HeroTona
34
Crenensb ¢ nensiM nokasareneM. bunom HeroToHa
35
CreneHHas QYHKIHSI ¢ HATypaIbHBIM U IIETBIM MOKa3zareneM. E¢
CBOIiCTBa U rpadux
36
Kontponbnas padota: "Crenennas pynkmus. E€ cBoiicTBa u
rpa¢pux"”
37
ApubmeTHueckuii KOpeHb HATYPaTbHOM CTENEHHN U €r0 CBOICTBA
38
ApudmMernueckuii KOpeHb HATYPAITbHOM CTETICHH M €T0 CBOMCTBA
39
[TpeoOpa3oBaHUs YUCIOBBIX BRIPAKCHHIA, COIEPIKANTIX CTCTICHH
U KOpHU
40
[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHU, COJIEPIKALINX CTEIEHH
U KOpHU
41

Hp606pa30BaHH${ YHCJIOBBIX BBIpa)KeHI/If/’I, COACPIKAIMNX CTCIICHU




U KOpHU

42
WppatmonansHelie ypaBHeHNUS. OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHAIIBHBIX YPaBHEHUI

43
HppaunonansHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PELICHUS
UPPALMOHATIBHBIX YpaBHEHUI

44
HppanmonaneHele ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS
UPPaLMOHATIBHBIX YpaBHEHUI

45
PaBHOCWIIBHBIE TEpEXOBI B PEILIEHUN UPPALIMOHAIBHBIX
ypaBHEHUU

46
PaBHOCHMIIbHBIE TEpEXObl B PEILIEHUN UPPALIMOHAIBHBIX
YpaBHEHUU

47
PaBHOCHIIBHBIE TEPEXObl B PEIICHUH UPPALIIOHAIBHBIX
YpPaBHEHUN

48
PaBHOCHIIBHBIE NTEPEXObl B PEIICHUH UPPALIMOHAIBHBIX
YpaBHEHUI

49
CBoiicTBa 1 rpaduK KOpHS -0 CTETIEHU KaK (PYHKLIUU
00paTHOM CTENEHH C HAaTYPaJbHBIM I1OKa3aTelIeM

50
CaoiicTBa ¥ rpa@uK KOpHS N-OM CTENEHU KaK (PYHKIMU
00paTHOM CTENEHH C HAaTYPaJbHBIM ITOKa3aTelleM

51

Kontponbnas padota: "CsoiicTBa 1 rpaduk KOpHS n-ou
crenenu. MppannonanbHble ypaBHEHHS"




52

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeNeM U €€ CBOMCTBa

53
CrerneHb ¢ parmoOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA
54
CremneHb ¢ pallnOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBa
55
IToka3zarenbHas (pyHKIM, €€ CBOMCTBA U rpaduk
56
Hcnonb3oBanue rpaduka GyHKIMU IS PELICHUs] YPaBHEHUH
57
Hcnonp3oBanue rpaduka GyHKIMA 151 pEHICHUS] YPaBHEHUH
58
ITokxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELICHUS
IIOKAa3aTeNbHbIX YPABHEHUN
59
[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE METOIbI PEIICHUS
MIOKAa3aTeNbHbIX YPABHEHUN
60
IToxazarenbHble ypaBHeHUsI. OCHOBHBIE METO/BI PELICHUS
[IOKa3aTeJIbHBIX YPAaBHEHUU
61
Kontponbnas pabota: "[lokazarenbHast QyHKIIHS.
[TokazarenbHble ypaBHEHUS"
62
Jlorapugm uucna. CoiicTBa Jorapudpma
63

Jlorapudm yucna. CoiicTBa norapudpma

64




Jlorapudm uucmna. CoiicTBa jorapudpma

65
JlecaTHYHBIE U HATYpAIbHBIC JTOTapH(PMBI
66
JlecaTUUHbIE U HATypaJIbHBIE JTOTapH(PMbI
67
[TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIMX JIOTapU(MBI
68
[IpeobOpazoBanre BeIpaXEHUH, COIEPKAIIUX JTOTapUPMBbI
69
[TpeoOpa3oBaHue BRIPAKEHHA, COAECPIKAIIHIX JIOTAPUDMBI
70
Jlorapudmuueckas GyHKuus, €€ CBOWCTBa U rpaduK
71
Jlorapudmuueckas pyHKLus, €€ CBOWCTBa U rpaduk
72
Hcnonp3oBanue rpaduka GyHKINH IS pEIICHNs] YpaBHEHNUH
73
Hcnonp3oBanue rpaduka GyHKIMA 151 pEHICHUS] YPaBHEHUH
74
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/BI pEIICHUS
nmorapu()MUUECKUX YpaBHEHUH
75
Jlorapudmmueckue ypaBHeHHs.. OCHOBHBIE METO/BI PEIICHUS
norapu()MUUECKUX YpaBHEHUH
76

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/bI PELICHUS
norapuMHUECKUX YpaBHEHUI




77

PaBHOCWIIbHBIE TEpEXObl B PEILICHUH JIOTapHU(PMUUIECKUX
YpaBHEHUU

78
PaBHOCHIIBHBIE NTEPEXO/Ibl B PEIIEHUH JIOrapu(pMUUECKUX
YpaBHEHUI
79
Konrponsnas padora: "Jlorapudpmuueckas GyHKIuS.
Jlorapudpmuueckue ypaBHeHHS"
80
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YHCIIOBOTO apryMeHTa
81
CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YHCIIOBOTO apryMeHTa
82
APKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa
83
ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMEeHTa
84
TpuroHomeTpuveckas OKpy>KHOCTb, OIIpeIeSICHIE
TPUTOHOMETPHUYECKUX (DYHKIHUI YHCIOBOTO apryMeHTa
85
Tpuronomerpuydeckast OKpy>KHOCTb, OIIPEACICHUE
TPUTOHOMETPUUYECKUX (DYHKIMN YHUCIOBOTO apryMeHTa
86
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI
87
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI
88

OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI




89

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

90

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIPAXKEHUIN
91

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH
92

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH
93

[IpeobOpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKECHUN
94

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
95

PeleHne TpUroHOMETPUYECKUX YPaBHEHUN
96

PeleHne TpUroHOMETPUYECKUX YPaBHEHUN
97

Penienue TpUroHOMETpUYECKUX YpaBHEHUH
98

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN
99

Perenne TpUroHOMETpUYECKUX YPaBHEHUN
100

Penienrie TpUroHOMETPUYECKUX YpaBHEHUI
101

Kontponbnas padota: "TpuUroHoMeTprudecKue BEIPAKCHUS U
TPUTOHOMETPUUYECKHUE ypaBHEHUA"

102




ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHMs MTOCJIEN0BATENLHOCTE.
Mertoa MaTreMaTHYECKON UHIYKIIMU

103

MOHOTOHHBIE U OTpaHUYEHHBIE MTOclIeoBaTeTbHOCTH. McTopus
a”Han3a 0ECKOHEUHO MAaJIbIX

104

Apudmerndeckast Iporpeccust

105

FeOMeTpI/IquKaH nmporpeccud

106

BbeckoneuHo yObIBaromas reoMeTpruvecKast mporpeccus

107

CymMma 6eckoOHeuHO yOBIBAOIIEH TeOMETPUIECKOM MPOrpeccun

108

JIMHENHBIN U YKCIOHEHUMANIbHBINA pocT. Hucio e. Popmyiia
CJIOKHBIX MPOIIEHTOB

109

JIMHEHBIN 1 SKCNOHEHIMANBbHBIA pocT. Yucio e. Popmyia
CJIOXHBIX MPOIIEHTOB

110

Hcnonp30BaHne IpOrpeccuu sl pelieHns peaslbHbIX 3a]1a4
MIPHUKIIATHOTO XapaKTepa

111

KoHntponbnas padora: "[locienoBarenbHOCTH U Iporpeccun”

112

HenpeprsiBHbIC (DYHKITNN U MX CBOWCTBA

113

Touxka pa3pbsiBa. ACUMNOTOTHI TpaduKOB QyHKIHN




114

CaoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE

115

CpoiicTBa (yHKIIMI HENIPEPHIBHBIX HAa OTPE3Ke

116

MGTOI[ HUHTCPBAJIOB Ui PCIICHUA HCPABCHCTB

117

Meton HUHTCPBAJIOB UIA PCIICHUA HCPABCHCTB

118

MeTtoa MHTEpBAIOB ISl PEIICHUS HEPABEHCTB

119

[TpuMeHeHrne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN JIJISI pEIICHUS
3a1a4

120

[IpumeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JIJIs1 PEIICHUS
3aj1a4

121

[TepBast u BTOpas Npou3BOIHBIE PYHKLIUU

122

Onpenenenre, reOMETPUUYECKUN CMBICI MPOU3BOTHON

123

Omnpenencane, GU3NYSCKUN CMBICIT IPOU3BOTHOMN

124

YpaBHeHUe KacaTeIbHON K TpaduKy QyHKIHH

125

VYpaBHeHUe KacaTeabHOU K rpaduky QyHKINN

126

[Tpoun3BoHBIC S7IEMEHTAPHBIX (DYHKITHI




127 1
[Tpou3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 1
[TponsBoHAST CYMMBI, TPOU3BEICHHUS, YACTHOTO H KOMITO3UITUU
byHKIUH

129 1
[Tpou3BoHAsT CyMMBI, TPOU3BEACHHUS, YACTHOTO W KOMITO3UITUH
byHKIUH

130 1
[TpousBogHAast CyMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UITUU
byHKIUH

131 1 1
Konrponsnas padora: "[IpouszBoanas”

132 1
[ToBTOpeHue, 0000IIeHNE, CUCTEeMAaTH3AIHS 3HAHUI:
"VpaBHeHus"

133 1
[ToBTOpeHue, 06001meHue, cucreMaTu3anus 3Hanui: "OyHkiun"

134 1 1
HToroBasi KOHTpOJIbHAS paboTa

135 1 1
Hrorosasi koHTpobHAs paboTa

136 1
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIMS 3HAHUMA

136 10 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHME 11 KJIACC

Tema ypoka

KomngectBo gyacos

ara

| DJeKTpOHHBIE TUGPO]




/T W3YyUYEHUS o0OpasoBarenbHbIE
Bcero| Kontponbsnbie | [IpakTuueckue pecypcsl
paboThI paboThI

1 1
[IpuMeHeHre TPOM3BOIHON K UCCIIEI0OBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

2 1
[IpumMeHeHre TPOM3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha
MOHOTOHHOCTB M DKCTPEMYMBI

3 1
[TpumMeHeHre mpON3BOIHON K UCCIIEIOBAHHIO (PYHKITNI Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

4 1
[IpuMeHeHne MPON3BOHOM K UCCIIEAOBAHMIO (DYHKIIMI HA
MOHOTOHHOCTb Y 3KCTPEMYMBI

5 1
[IpuMeHeHre TPOM3BOIHON K UCCIIEI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

6 1
[IpumMeHeHre mpON3BOIHON K UCCIETOBAaHHIO (PYHKINI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

7 1
HaxoxaeHne HauboIbIIero 1 HAUMEHbILIEr0 3HAYEHHSI HETIPEPHIBHOM
(yHKIMU Ha OTpe3Ke

8 1
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HaYeHNsl HENPEPbIBHON
(yHKIMU Ha OTpe3Ke

9 1
HaxoxxaeHre HauOoJIbIIero 1 HAMMEHbIIEro 3HaYeHNsl HeNPEPbIBHOMN
(yHKINU Ha OTpE3Ke

10 1

HaxoxaeHne HauboIbIIero 1 HANMEHbIIIET0 3HAYCHHSI HeTIPEPHIBHOM




(hyHKIMM Ha OTpE3Ke

11
HaxoxaeHne HauboIbIIero 1 HAUMEHbILIEr0 3HaYSHHsI HETIPEPHIBHOM
(GyHKIMK Ha OTpe3Ke
12
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HaUYeHNsl HEeNPEPbIBHOMN
(yHKIMU Ha OTpE3Ke
13
[IpumeHeHne MTPON3BOIHON [UIsl HAXOXKACHHS HAWITYUIlIero peIeHus
B IIPUKJIAHBIX 3a7auax
14
[IpumeHeHne MPONU3BOIHON ISl HAXOXKACHHS HAWITYUIlIEero peleHus
B IIPUKJIAJHBIX 3a7a4ax
15
[IprMeHeHne MPON3BOIHON IS ONPEEIEHUS CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOTro popMynoil uin rpadukom
16
[IprumeHeHne Npou3BOTHOM ISl ONPEACIIEHUSI CKOPOCTH U
YCKOPEHHs Tpoliecca, 3aJaHHOTO (OopMyIIoil WiH rpaduKkoM
17
Kommnosurus ¢hyHKIui
18
Kommnosumus GyHkimi
19
Kommnosumust GyHkimit
20
["'eomeTprueckue 0O6pa3bl ypaBHEHUI HA KOOPAMHATHOM IIIOCKOCTH
21

['eomeTpuueckue oOpa3bl ypaBHEHH HA KOOPAMHATHOM MIOCKOCTH




22

KonTtponbHas padora: "UccnenoBanue GyHKIHA ¢ TOMOIIIBIO
POU3BOHOMN"

23
[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NMEPBOOOPA3HBIX
24
[TepBooOpasnbie anemMeHTapHbIX GyHKINHA. [IpaBuia HaxoXaeHUS
MepPBOOOPA3HBIX
25
[lepBooOpa3Hble aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxaeHus
MepPBOOOPA3HBIX
26
Hurerpai. ' eomeTpuyeckuii CMbICI UHTETpasa
27
Brruncnenue onpeaenéHHoro MHTerpana no gopmyne Herotona-
JleiiOHmIIa
28
Brrancnenue onpenenéHHoro naTerpana mo gpopmyne HerotoHna-
JletioumIta
29
[TpumMeneHne nHTErpana i HaXOXKACHUS TUTOMIAICH TNIOCKUX QHUTYp
30
[IpumeHeHne uHTErpaia 1 HaX0XKACHUS 00bEMOB r€OMETPUIECKUX
TEI
31
[Tpumeps! pemieHuit mudGepeHraIbHbIX ypaBHEHHN
32
[Ipumeps! pemienuit mudpepeHaIbHbIX ypaBHeHUN
33

MatemaTtudeckoe MOACIIMPOBAHUC PCAJIIBHBIX ITPOLECCCOB C IIOMOIIBIO




nudepeHInaTbHBIX YpaBHSHUH

34
Kontponbnas padota: "[lepBoodpaznas u uHTErpan”
35
Tpuronomerpuueckue GyHKINU, X CBOHCTBA U TpaQUKH
36
Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpapUKH
37
Tpuronomerpuueckue GyHKIUN, UX CBOMCTBA U TpadUKH
38
Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpaduKu
39
Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpapUKH
40
OT00p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
41
OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
42
OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
43
OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
44
PerieHne TPUroHOMETPUUECKUX HEPABEHCTB
45

Pemennie TpUroHOMETPUUECKUX HEPABEHCTB




46

Periennie TpUroHOMETpUYECKUX HEPABEHCTB

47

Perienne TPUTOHOMETPHUECKUX HEPABEHCTB
48

KontponbHas padora: "['paduku TpUroHOMETpU4eCKUX (PyHKITHIA.

Tpuronomerpuieckre HepaBeHCTBA"
49

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEFHBIX HEPAaBEHCTB
50

OCHOBHBIE METO/IbI pEIICHU TOKA3aTeNbHBIX HEPABEHCTB
51

OCHOBHBIE METO/IbI pEIICHHs TOKa3aTeNbHBIX HEPABEHCTB
52

OCHOBHBIE METO/IBI PEIICHHS OKa3aTeIbHBIX HEPAaBEHCTB
53

OCHOBHBIEC METO/IBI PEIICHHSI JTOTapHU(PMHUUECKIX HEPABEHCTB
54

OCHOBHBIE METO/IbI PEIICHHSI JOrapU(PMUUECKIX HEPABEHCTB
55

OCHOBHBIE METO/IbI pEeIIEHHs] JOrapu(PpMUUECKIX HEPABEHCTB
56

OCHOBHBIE METO/IBI PEIICHHS JIOTApU(PMHUIECKUX HEPABEHCTB
57

OCHOBHBIEC METO/IbI PEIICHUS HPPATMOHAITBHBIX HEPABCHCTB
58

OCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB

59




OcCHOBHBIE METO/IbI PELLICHUS] UPPAIOHATbHBIX HEPABEHCTB

60
OCHOBHBIEC METO/IBI PEIICHUS HPPAITMOHAIBHBIX HEPABCHCTB
61
['paduueckue MEeTOIbI pelICHUs UPPAIMOHATBHBIX YPaBHEHHHA
62
['paduueckue MeTo bl pellIeHUs UppallMOHAIBHBIX YpaBHEHHH
63
['paduueckue MeTo bl pelIeHHs OKa3aTeIbHbIX YPaBHEHUIN
64
['paduueckue METOIbI PEIICHHs TIOKa3aTeNbHBIX HEPABEHCTB
65
['paduueckue METOIbI pelIeHHUs JIOTapu(PMUIECKUX YpaBHEHUH
66
['paduueckue MeTo bl pelIeHHs JOrapuPpMUUECKUX HEPABEHCTB
67
['padmueckue MeTo bl peleHHs J0rapuPMUUECKUX HEPABEHCTB
68
['paduueckue METOIbI peIICHHS TOKA3aTeIbHBIX U
J0rapu(pMUUECKUX YpaBHEHUH
69
['padmueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX U
JorapupMUUECKUX YpaBHEHUI
70
['paduueckue MeTo bl pelIeHHs ToKa3aTeIbHbIX U
norapu(pMUIECKIX HEPABEHCTB
71

['paduueckue METOIbl pellIeHHs TOKa3aTeIbHBIX U




ngorapu(pMUYECKUX HEPABEHCTB

72
KontponbHas padota: "MppanmonanbHbie, TOKa3aTebHBIC U
norapudmuyueckre HepaBeHCTBA"
73
KomruiekcHbie yncna. AnreOpandeckas U TPUTOHOMETpUYECKas
(hopMBI 3aITCH KOMIUIEKCHOTO YHCIIa
74
KommiekcHble uncna. Anredpandeckas 1 TPUTOHOMETpUYECKast
(hopMBI 3aITCH KOMIUIEKCHOTO YHCIIa
75
Apudmernueckue onepaniy ¢ KOMIIEKCHBIMH YHCIIaMH
76
ApudmeTHuecKue onepanuu ¢ KOMIIEKCHBIMUA YUCIIaMU
77
N300paxkeHne KOMIJIEKCHBIX YHCET Ha KOOPIAUHATHON INIOCKOCTH
78
N300pakeHne KOMIIJIEKCHBIX YHCE Ha KOOPAUHATHON INIOCKOCTH
79
®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMILIEKCHOTO Yncia
80
®opmyna Myaspa. Kopau n-oii cTeneHr U3 KOMILIEKCHOTO Yncia
81
[IpuMeHeHre KOMIUIEKCHBIX YKCeN ISl pelieHus (pU3n4ecKux u
FEOMETPUUECKUX 3a7a4
82
KontponbHas padota: "KomruiekcHbie uncia'
83

HatypanbHble U 1eble yrcia




84

HatypanbHble U Liesbie yncna

85
[IprMeHeHne NMPU3HAKOB ACIUMOCTHU LEIbIX YUCEI
86
[IpumeHeHne NPU3HAKOB AETMMOCTH LEJIBIX YUCEI
87
[Ipumenenne npusHakoB aenumocty nensix yucena: HOJl m HOK
88
[Ipumenenne npusHakoB aeauMoctu nenbix ynucen: HOJl u HOK
89
[IprMeHeHne NMPU3HAKOB ACIUMOCTH LEIBIX YUCEI: OCTATKH 110
MOJYJIIO
90
[IprMeHeHne MPU3HAKOB ACIUMOCTH LEIBIX YHCEI: OCTATKH 10
MOYJIO
91
[IpuMeHeHne NMPU3HAKOB ACIUMOCTHU LEIbIX YHCEII: aJTOPUTM
EBknmaa 1u1s pemeHns 3a1a4 B LEJIbIX YUCIIax
92
KonTponbHast pabota: "Teopus nenbix gyucen"”
93
Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIICICTBUSA
94
Cucrema ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBUSA
95

OcHOBHBIC MCTOABI pCIICHUA CUCTEM U COBOKynHOCTGﬁ
pallOHAJIbHBIX ypaBHCHI/Iﬁ




96

OCHOBHBIE METO/IbI PEIICHUS] CUCTEM M COBOKYITHOCTEH
UPPALMOHAIIBHBIX YPAaBHEHUU

97
OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U COBOKYITHOCTEN
[MOKA3aTEJIbHBIX YPAaBHEHUIN

98
OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U COBOKYITHOCTEN
[MOKA3aTEIbHBIX YPAaBHEHUI

99
OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEN
JorapupMUUECKUX YpaBHEHUIH

100
OCHOBHBIE METOIbI PEIICHUS] CUCTEM M COBOKYITHOCTEM
JOrapupMUUECKIX YpaBHEHUI

101
[IpuMeHeHne cuCTeM K PELIEHUI0 MaTeMaTHYEeCKUX 3a7a4 U 3a/1a4 U3
pa3MYHBIX 001aCTeil HAYKH U PEATbHOM KU3HHU, HHTEPIPETALIHS
MOJIYYEHHBIX PE3YyJIbTATOB

102
[IpuMeHeHHne CHCTEM K PELIEHUI0 MATEMaTHYECKUX 3a7a4 U 3a/1a4 U3
pa3UYHBIX 001aCTei HAYKH U PeabHOM KU3HHU, HHTEPIpETaLUs
[MOJIyYEHHBIX PE3YJIbTATOB

103
[IpuMeHeHne HEpaBEHCTB K PEIICHHI0 MaTeMaTHUECKUX 3aJa4d U
3a/1a4 U3 pa3NUYHbIX 00JaCTeil HAYKU U peabHOU KHU3HHU,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTAaTOB

104
KontponbHas padora: "CrucreMbl palliOHAIBHBIX, HPPALMOHAIBHBIX
MMOKa3aTeIbHBIX U JIOTApUPMUISCKUX YPABHCHH"

105

PanyoHanbHbIe ypaBHEHHMSI C TapaMeTpaMu




106

PanrioHansHbIe HEpaBEHCTBA C MapaMeTpaMu

107

PanyioHanbHbIE CUCTEMBI € TapaMeTpamMu

108

HppanuoHalbHble YpaBHEHMS, HEPABEHCTBA C IIapaMeTPaMHU

109

I/IppaLII/IOHaJ'ILHBIe CHUCTCMEI C ITapaMCTpaMU

110

[TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111

[lokazarenabHble CUCTEMBI C TApaMETPaMu

112

Jlorapudmuueckue ypaBHEHHS, HEpAaBEHCTBA C MapaMeTpamMu

113

.HOl"apI/Iq)MI/I‘leCKI/Ie CUCTCMEI C IIapaMETpaMu

114

TpuronomeTrpruyeckue ypaBHEHHs C mapamMeTpaMu

115

TpuronomeTpryeckue HepaBeHCTBA C IMapaMeTpaMu

116

TpI/II‘OHOMeTpI/I‘-ICCKI/Ie CHUCTCMEI C ITapaMCTpaMu

117

[locTpoeHue n ucciie0BaHNEe MaTEMaTHUYECKUX MOJIEIEH pealIbHbIX
CUTyalUi C IOMOUIBIO YPABHEHUI C IapaMeTPaMHu

118

HOCTpOGHI/Ie 1 UCCJIECAOBAHUC MAaTEMATHYCCKUX MO,Z[GJIGP'I PCaJIbHBIX
CUTYyallMil C TOMOIIBIO CHUCTEM YPaBHEHUH C MapaMeTpaMu




119

[TocTpoeHue u nccnenoBaHne MaTEMaTHYECKUX MOJEIIEH PEaIbHbIX
CUTyalUi C IIOMOLIBIO CUCTEM YPAaBHEHUN C IIapaMeTpaMu

120
KonTtponbHas padora: "3anauu ¢ napamerpamu”
121
[ToBTOpeHue, 0000mEeHne, cucTeMaTru3alus 3HaHui: "YpaBHeHHs "
122
[ToBTOpeHue, 06o0IIEeHNe, cucTeMaTru3alus 3Hanuii: "YpaBHeHus"
123
[ToBTOpeHUEe, 06001IeHNE, cCCTeMaTH3allus 3HaHUH: 'Y paBHEHUS.
Cucremsl ypaBHeHH"
y
124
[ToBTOpeHue, 0600ImeHNe, cucTeMaTu3anus 3Hannii: "HepaBeHncraa"
125
[ToBTOpeHue, 06001meHNe, cucTeMaTu3anus 3Hanuii: "HepaBencraa"
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[ToBTOpeHue, 06001mIeHne, cucTeMaTu3anus 3Hanuii: "HepaBencraa"
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[ToBTOpeHue, 0600mEeHne, cucTemaTu3anus 3Hanuii: "[Ipon3BogHas u
e€ npuMeHeHue"
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[ToBTOpeHue, 06001meHne, cucreMatu3anus 3Hanui: "[IponsBoanas u
e€ npumeHeHue"
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[ToBTOpeHue, 0600meHne, cucreMaTu3anus 3Hanuit: "[Ipon3Boanas u
€€ npuMeHeHue"
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[ToBTOpenue, 0000mEeHNE, CUCTeMaTH3alMs 3HAaHUI:

npuMeHeHue"

"NHuTerpan u ero
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[ToBTOpeHme, 0600IICHUE, cCCTeMaTH3alus 3HaHU: "DyHKIUN"
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[ToBTOpeHue, 0600IIeHNe, CUCTEMAaTH3aIMs 3HaHu: "OyHKIUN"
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[ToBTOpeHue, 06001mIeHNe, cucTeMaTu3anus 3HaHui: "Oyakuun"

134 1 1
HTorosasi KOHTpOJIbHas paboTa

135 1 1
HrtoroBas KoHTpoOJIbHAs paboTa

136 1
[ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aINS 3HAHUN

136 10 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'OITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA
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