IIpunosxkenue 1 k PII/{

H30panHbIe ri1aBpl HAYAI
MaTeMaTHYeCKOro aHAJIN3a

44.03.05 Ienaroruveckoe oopazoBaHue
(c AByMsA npo¢WJIIMHU MOATOTOBKH)
HANIPABJIECHHOCTH (PO HIIN)
MaremaTuka. Undopmaruka

®opma o00yueHHs — OUHas

I'on nadopa — 2023

METOJANYECKHUE YKA3ZAHUA
JJIAA OBYUYAIOINUXCS IO OCBOEHHUIO JUCHUIIJIMHBI (MO Y JISA)

1. | Kadenpa Marematuku, pu3HKH U HHOOPMALMOHHBIX TEXHOIOTUH
44.03.05 Ilenaroruyeck a30BaHU ByMs IpouiisimMu
2. | HampaBnenue nmoaroToBKu 3 CAArOrHIecKoe 06paso ¢ (c sy pod
TTOATOTOBKH)
3. | HanpaBnenHocTs (ipoduim) Marematuka. UHpOpMaTHKa
4. | AncumminHa (MOIyIb) 51.B.01./1B.02.02 30paHHbIe I1aBbl HAYaJl MATEMAaTHYSCKOTO aHAJIN3a
5. | ®opma obyueHus OuHas
6. | 'og HaGopa 2023
I. Meroguueckue peKoMeHIAIMH

1.1 Meroanyeckue peKOMEHAALUM MO0 OPraHM3auMu padoTbl CTYAEHTOB BO BpeMsi IpPOBeAeHMS
JIEKIIMOHHBIX 3aHATHH

B xoxme nexuuil mpenojaBarens U3araeT M pasbACHIET OCHOBHBbIE, HAaMOOJICE CIOXKHBIE IOHATHS TEMBI, a
TaK)Ke CBSI3aHHBIE C HEW TEOpPEeTHYEeCKHe U MPAKTUYECKHE MMPOOIEMBI, JaeT PEKOMEHAANHN ISl TPAKTHIECKOTO
3aHSATHA U YKA3aHUS JJ1s1 BBIIOJHEHHS CAMOCTOSITETIbHOM PaOOTHI.

B xo/e MeKIMOHHBIX 3aHATHH 00yYaromemMycs HEOOXOIMMO BECTH KOHCTIEKTUPOBaHUE y4yeOHOrO MaTepHaa.
OO0pamath BHUMaHUE Ha KaTeropuu, GopMyJIHMpOBKH, PACKPBIBAIOIINE COACPKAaHHE N3yUaeMOi TUCIUTUINHBI,
Hay4yHbIE BBIBOJBI M MPAKTUUECKHE PEKOMEHIALNH, TTOJIOKUTENBHBIN OMBIT B OPATOPCKOM HCKYCCTBE.
KenatenbHO OcTaBUTH B PabOYMX KOHCHEKTAaX IMOJA, HA KOTOPBHIX JeiaTh MOMETKH, NOAYEPKUBAIOIINE
0co0yI0 BaXXHOCTb TE€X MM HHBIX TEOPETUUECKUX IIONOXKEHHH. PeKoMeHIyeTcsi aKTUBHO 3a/1aBaTh
MIPENOJABATEN0 YTOUYHSIIOUIME BOIPOCHl C LEIBI0 YICHEHUS TEOPETHUECKHMX IIOJIOKEHUH, pa3pelueHus
CIIOPHBIX CUTYyaLUil.

1.2 MeToauyeckue peKOMeHJAUMH M0 NMOAT0TOBKE K MPAKTHYECKHM 3aHATHAM

Ha mpakTrueckoMm 3aHSATHH CTYACHTHI pEIIa0T 3afadd IMOJ PYKOBOACTBOM TpemnoaaBarens. CemMuHAp
MIPOBOJIUTCS TI0 Y3JIOBBIM M HanOoJIee CIIOKHBIM BOIIpocaM (TemMaMm, paszieiaMm) yIeOHOH IporpaMMEL.
[IpakTrdeckne 3aHATHS MOCBSIIEHB U3yUYEHUIO HANOOJIee BAKHBIX TeM y4eOHOW AucuuIUIMHBL. OHU CIy>KaT
JUTSI 3aKpeTIeHHs] U3yYeHHOTO MaTeprasa, pa3BUTHS YMEHHIA W HaBBIKOB MOJITOTOBKH JOKJIAJI0B, COOOIIEHIIH,
NpUOOPETEHUsI OMBITa YCTHBIX MyOJIMYHBIX BBICTYIICHWH, BEJCHUS IMCKYCCHUH, apTyMEHTAalUd M 3allUThI
BBIIBUTAEMBIX MOJIOKEHHM, a TakxkKe U1 KOHTPOJS MPENoAaBaTeiaeM CTENEHN MOATOTOBIEHHOCTH CTYACHTOB
0 M3y9aeMOil TUCIIUILITIHE.

B xo/1e MOATOTOBKY K MPaKTHYECKUM 3aHITHSIM CIEIYeT U3yYUTh OCHOBHYIO ¥ IOTIOTHUTENBHYIO TUTEPATYPY,
y4ecTh peKOMEH/IAIlNH TpeTnojaBaTens u TpedoBaHus pabodeil mporpaMMEl.

MOHO TOATOTOBUTH CBOW KOHCIEKT OTBETOB IO PAacCMaTpHUBAaEMOW TEMAaTHKE, MOATOTOBUTH TE3UCHI IS
BBICTYIUICHHUH 110 BCEM YY€OHBIM BOIIPOCaM, BEIHOCHMBIM Ha 3aHsATHE. ClleyeT MpoIyMaTh IPUMEPHI C LEThI0
o0ecriedeHus] TECHOW CBSI3M H3Yy4aeMOH TEOpUH C pEbHOW MNpPakTUKOW. MOXKHO JOTMOJHUTH CIHCOK
PEKOMEHJIOBAaHHOM JIMTEpaTyphl COBPEMEHHBIMH HMCTOYHHMKAMH, HE TPEACTaBICHHBIMH B  CIIHUCKE
PEKOMEHIOBAaHHOU JTUTEPaTYPHI.

1.3 MeTtoanuyeckne peKOMEHIANUH K CAMOCTOATEILHON padoTe

CamocTosTenbHas padoTa — MIaHupyeMas yaeOHas, yueOHO-HCCIeI0BaTeIbCKas, HAyYHO-HCCIICI0BATEIbCKAs
paboTa CTYJCHTOB, BBHINOIHIEMAs BO BHEAYAUTOPHOE BPeMsl TI0 33/IaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE
MperioiaBareisi, HO 0e3 ero HemoCPENCTBEHHOTOo ydacTus (IpW YaCTUYHOM HEMOCPEICTBEHHOM YYacTHHU
MIPETIoIaBaTelsl, OCTABISIONIEM BEAYIIYIO POJIb 32 paboTON CTYZACHTOB).




CamocTosTenbHas pabota cryneHToB (nainee — CPC) B BY3e siBisieTcss BaXKHBIM BHIIOM y4eOHON W HAyYHOH
nesitensHOCTH cTyaeHTa. CPC urpaer 3HaYUTENBHYIO POJIb B PEHTHHTOBOM TeXHONOTHH 00yueHus. O0ydueHme
B BY3e BrirodaeT B ce0s aBe, MPAKTHUECKH OJMHAKOBHIE 10 00HEMY M B3aMMOBJIHSIHHIO YacTH — IpoIecca
oOydenust u nporecca camooOyuenus. [loaromy CPC nomxkHa crath 3()(EKTUBHOW M IIEJICHAIIPABICHHON
paboToii cTyaeHTa.

K coBpemeHHOMY crienuanicTy OOLIECTBO NPEABIBISET AOCTATOYHO IIMPOKUH MepeyeHb TpeOOBaHUM, Cpeau
KOTOPBIX HEMaJIOBAKHOE 3HAYEHNE UMEET HAIMYKE y BBIYCKHUKOB OINPEAEICHHBIX CIIOCOOHOCTEN U yMEHHUS
CaMOCTOSITEIbHO J00BIBaTh 3HAHWA W3 PA3IMYHBIX HCTOYHHUKOB, CHCTEMAaTU3UPOBAaTh IIOJYYECHHYIO
WHPOPMaIMIO, JaBaTh OLEHKY KOHKpPETHOH cuTyanuu. DopMHUpOBaHWE TaKOrO YMEHHUS IPOUCXOIUT B
TEUYEeHHE BCEro mnepuojga OOy4deHHs yepe3 ydacThe CTYACHTOB B NPAKTHUECKHX 3aHSATHAX, BBIOJIHEHHUE
KOHTPOJIbHBIX 33/IaHUH U TECTOB, HAIICAaHUE KYPCOBBIX U BBIIYCKHBIX KBaJIH(PUKaMOHHBIX padoT. Ilpu 3Tom
CPC urpaer pemuiaroyio posib B X0Z€ BCero yueOHOTo mpoiiecca.

B mporecce camMocTosSTENBHON Pa0oOThl CTYACHT MPUOOPETAeT HABBIKH CaMOOPTaHU3aIMH, CAMOKOHTPOJIS,
CcaMOyIpaBiCHHs, CaMOPe(JEKCHUH M CTAHOBHUTCSA AaKTHUBHBIM CaMOCTOSTEIBHBIM CYOBEKTOM Yy4eOHOMH
JIeSITENILHOCTH.

@DopMBI CAMOCTOSITENBHON PadOTHI CTYIEHTOB pa3Hoo0pa3Hel. OHU BKIIIOYAIOT B CeOsl:

- U3y4YeHHE Y4eOHOM, HayuYHOW M METOJUYECKOW IUTEpaTyphl, MaTEpPHajOB MEPHOAMYCCKUX H3AaHUH C
MIPUBIICYCHNEM DJIEKTPOHHBIX CpPEACTB O(HIMANBHON, CTATHCTUYECKOH, MEPUOANYECKOW W HAyIHOH
WHPOPMAITHH;

- MOJITOTOBKY JOKJIa/I0B U pedepaToB, HAMCAHNE KyPCOBBIX M BHIITYCKHBIX KBATM(HUKAIIMOHHBIX paboT;

- yuactue B paboTe cTyIeHUECKHX KOH(EepeHINH, KOMIUIEKCHBIX HAYYHBIX UCCIEIOBAHUSMX.
CamocrosiTensHast paboTa MPHOOLIAET CTYACHTOB K HAYYHOMY TBOPUYECTBY, IOMCKY M PEIICHHUIO aKTyaJlbHBIX
COBPEMEHHBIX IPOOIIEM.

OcHOBHOH (OPMOH CaMOCTOSITEIbHOM pPAaOOTBl CTYyAEHTA SBISAETCS H3ydeHHE KOHCIEKTa JIEKUMH, HX
JIONIOJTHEHUE, PEKOMEHAOBAaHHOW JIUTEpPaTyphl, AKTUBHOE Yy4yacTHE HAa MPAKTUYECKUX W CEMHUHAPCKHUX
3aHATHUSAX.

UYreHnne yyeOHUKA

W3zyuas maTepuan mo y4eOHUKY, CIEAyeT NePEeXOIUTh K CIEAYIOIIEMY BOMPOCY TOJNBKO MOCIE MPaBHIBHOTO
MOHUMaHUs TPEABIAYIIET0, MPOU3BOAS Ha Oymare BCE BBIYMCICHUs (B TOM YHUCIIC M T€, KOTOpPHIC paau
KPAaTKOCTH OMYIICHBI B y4eOHHUKE) M BBIMOJIHSS HMEIOIIUECS B yUCOHUKE YSPTEIKH.

Ocoboe BHHMaHHWE CieyeT oOpamaTh Ha ONpEJeNIeHHe OCHOBHBIX MOHATHH. CTYAEHT JOKEH MOIPOOHO
pasduparh NpPUMEPBI, KOTOPBIC MOSCHSIOT TAKHUE OMPEICIICHUS, U YMETh CTPOUTh AHAJIOTMYHBIC MPUMEPHI
CaMOCTOSITEIIBHO.

HeoOXxoquMo TIOMHHTB, YTO KaxJas TeopeMa COCTOMT U3 TPEANONOKEHHH U yTBepXKIeHUs. Bce
MPEINOIOKEHHUS TOJKHBI 00S3aTE/IbHO HCIIOJIb30BaThCs B JloKa3aTelbcTBe. Hy)kKHO M10OMBATHCS TOYHOTO
MPEJICTABJICHUSI O TOM, B KaKOM MECTE J0Ka3aTeJhCTBA HCIIOJIb30BAHO KAXJ0C IMPEIIOJI0KEHUE TEOPEMBI.
ITone3Ho COCTaBIATH CXEMBI JOKA3aTEIbCTB CIOXKHBIX TeopeM. [IpaBUIIbHOMY TOHMMAHHIO MHOTHUX TEOpEM
ITOMOTaeT pPa3dop MPHUMEPOB MAaTEMAaTHYECKUX OOBEKTOB, OONANAOMMUX W HEe O0O0JaJaroIluX CBONHCTBAMU,
YKa3aHHbIMHU B MPEATIOIOKCHUAX U YTBEPIKACHUAX TCOPEM.

[Mpy n3ydeHnn martepuana Mo y4eOHHUKY TOJE3HO BECTH KOHCIIEKT, B KOTOPBI PEKOMEHAYETCsl BIIMCHIBATH
onpeaeneHust, OPMyITHPOBKH TeopeM, (GOPMYIIbI, ypaBHEHHUS U T. A. Ha moyisx KOHCIEKTa cleIyeT OTMeUaTh
BONPOCHI, BBIJICIIEHHBIE CTYACHTOM JUIS MOTyYeHHs MIChbMEHHON MM YCTHOW KOHCYJIBTAIIMHU TPEIo/IaBaTells.
[MucemenHoe oopmiteHHe padOThHl CTYACHTA UMEET UCKIIFOUUTEIIFHO BAYKHOE 3HAYCHUE. 3alUCH B KOHCIIEKTE
JTOJKHBI OBITh CENaHbl YMCTO, aKKypaTHO M PACIOIOKEHBI B ONpECIEHHOM IOpsIKe. XOopollee BHEIIHEe
odopMIIeHHEe KOHCIIEKTa M0 W3yYEHHOMY MAaTephally HEe TONbKO MPUYYHT CTYACHTa K HEOOXOIMMOMY B
paboTre moOpsAKY, HO U TO3BOJHUT €My H30eXaTh MHOTOYHCIEHHBIX OMIMOOK, KOTOPBIE MPOUCXOMSAT H3-32
HEOPEKHBIX, OSCIIOPSATOYHBIX 3aMUCEH.

BriBozbI, IONyUYeHHBIE B BUJE (OPMYII, peKOMEHAYETCS B KOHCIIEKTE TIOJYEPKUBATh M OOBOJUTH PAMKOM,
YTOOBI MPY TEPESYUTHIBAHHHA KOHCIIEKTA OHH BBIJCILINCH U JIyYIlle 3alOMUHAIUCH. OMBIT MOKa3bIBaeT, YTO
MHOTHM CTYJICHTaM TIOMOTaeT B paboTe COCTaBJICHHE JTUCTA, COJCPIKAIIEro BaKHEHIIUEe M Hanboiee 4acto
ynorpebisiembie hopMyJibl Kypca. Takoil JMCT HE TONBKO IMOMOTaeT 3allOMHHMTH (OPMYJIbl, HO U MOXKET
CITYKHTb MTOCTOSHHBIM CIIPABOYHUKOM JIS CTY/ICHTA.

Camonposepka

[locme w3ydeHWs OINpenelNeHHON TeMbl 1O YyYeOHWKY W pemeHHs JOCTaTOYHOTO  KOJUYECTBa
COOTBETCTBYIOIIUX 3aJad CTYACHTY PEKOMEHAYETCS BOCIPOU3BECTH IO IMaMSTH ONpPENEJICHUS, BBIBOJBI
¢dopmyn, GOPMYITUPOBKH M JIOKA3aTeNbCTBA TeOpeM. BoIpockl 1jIsi CaMOINpOBEpKH, TNPHUBEACHHBIE B
HACTOSIIIIEM ITOCOOHH, AaHBI C LENBI0 TIOMOYb CTYJICHTY B MOBTOPEHHH, 3aKPEIJICHUH U MPOBEPKE MPOYHOCTH
YCBOGHHMS M3yYEHHOro Mmarepuana. B ciaydae HeoOXOAMMOCTH HAJO €lle pa3 BHUMATEIBHO Pa3oOpaThCs B
MaTepuaie yaeOHHKa, PeIIUTh PsiJI 3a1ad.



I/IHOFILa HEAOCTATOYHOCTh YCBOCHHS TOI'0O HWJIM HWHOI'O BOIIPOCAa BBIACHACTCA TOJBKO IPpU HU3YYCHUH
,Z[aﬂbHeﬁHleFO Marepuaa. B sTtom CJIydac Hal0 BEPHYTHCS Haszaa U MMOBTOPUTH IIJIOXO YCBOCHHLII\/’I pa3aei.

1.4 TIpoBeneHue 3aHATHI B HHTePaKTUBHOM (opme

WnTtepakTrBHOE 00y4eHHE MpPEACTaBIsIeT cO00M cnocod Mo3HaHMs, OCYLIECTBISIEMBbIH B (hOpMax COBMECTHON
JIeATEIBHOCTH OOYYarOLIMXCs, T.€. BCE YYaCTHHUKH O0Opa30BaTENBHOrO Ipolecca B3aUMOACHCTBYIOT APy C
JIPYroM, COBMECTHO pELIAIOT I[OCTAaBJICHHBIE MPOOJEMbI, MOJACIHPYIOT CUTYyalldH, OOMEHHBAIOTCS
UH(pOpPMAIMCH, OLCHUBAIOT JACHCTBHE KOJUIEr U CBOE COOCTBEHHOE IIOBEJICHHE, MOTPYKAIOTCS B PEAbHYIO
aTMoc(epy AeTOBOr0 COTPYIHUYECTBA MO PA3PELICHUIO TPOOIIeM.

WnrepaktuBHas opma 00yueHHUs peann3yercs B BUE KOJUIEKTUBHBIX PEIICHNI TBOPYECKUX 3a/1ad.
KomiekTuBHBIE pelieHusl TBOPYECKHX 3aiad. [1oy TBOpYECKHUMH 3aJaHHMSMU IMOHHMAIOTCS TaKue y4eOHbIe
3a/laHus, KOTOpbIe TPEOYIT OT OOYYaloIIMXCsi HE MPOCTOrO BOCHPOM3BOACTBA MH(MOPMAIMK, a TBOPYECTBA,
IOCKOJIbKY 3alaHusA COACpKaT 6OJ'II)HII/II\/'I WIM MEHBIIMM 53JIEMEHT HEW3BECTHOCTH MW HMEIOT HECKOJIBKO
MO/IX0/I0B, HECKOJIBKO METO/IOB PEILICHHSI.

1.5 MeToauueckue PCKOMEHAAIUH II0 PCIICHUIO 3a1aY, B TOM YUC/I€ JOMMOJHUTEJIbHBIX

BaxHBIM KpUTEpHEM YCBOEHUS TEOPHUHU SIBISIETCS] YMEHHE PEIATh 3a/1a4 Ha POMIECHHBIN MaTeprall.

[Ipu pemennn 3amad HY)XHO OOOCHOBATh KaXKABIH 3Tall PEIIEHUS MUCXOAS M3 TEOPETUUECKUX ITOJIOKEHUH
Kypca. Ecnu cTyneHT BHAWT HECKOJBKO IyTEeW PEmIeHHs, TO OH JOJDKeH CPaBHHATh MX M BBIOpATh M3 HHUX
camblid mydmnid. [Tone3Ho 10 Hayana BRIYUCICHUN COCTABUTh KPATKUM IJIaH PELIEHUS.

Pemenus 3aa4 U NpUMEPOB CICAYCT U3JiaraTb HOI[pO6HO, BBIYHCJIICHUA pacmiojiaratTb B CTPOroM MOPSAKE,
OTACIAA BCIIOMOI'aTCJIbHBIC BBIUYHUCIICHUS OT OCHOBHBIX. IIepTeml MOKHO BBIIIOJIHATL OT PYKH, HO aKKYypPaTHO
U B COOTBETCTBHHM C JaHHBIMH YCIOBHAMHU. Ecnmu depTexx TpeOyeT 0co00 TIIATEIBHOTO BBITOIHEHUS
(mammpumep, Tpu TpadUUECKOW TPOBEPKE pEIICHUs, IOMyYEeHHOTO ITyTeM BBIYHCIEHUI), TO CIEIyeT
TMOJIb30BAThCS IMHEMKON, TPAHCTIOPTUPOM, JIEKAJIOM U YKa3bIBaTh MaciuTao.

Pemienre kaxxjaoW 3amadyd JOJKHO JTOBOJMTBCS 10 OTBETA, TPEOYeMOro YCIOBHEM, M IO BO3MOXKHOCTH B
o0rieM BHJIE ¢ BBIBOJIOM (GOPMYIIBL. 3aTeM B OIYYCHHYIO (OPMYITY MOJCTABIISIFOT YHCIOBBIC 3HAYCHUSI.

B mpoMexyTOYHBIX BBIYMCICHHUSX HE CIeyeT BBOAUTH MPUOIMKEHHbIE 3HAU€HUs KOpHEH, uncna 7 u T. 1.
[TomydeHHBIH OTBET CIEAYET MPOBEPSTH CIOCOOAMH, BHITCKAIONIUMH W3 CYIIECTBAa NaHHOW 3amauu. Eciw,
HalmpuMep, peiiajiach 3aad4ya ¢ KOHKPETHBIM (bI/ISI/I‘IeCKI/IM NN TCOMETPHUYECKUM COJACPIKAHUEM, TO IIOJIE3HO,
MPEXIE BCETO, IMPOBEPUTH PA3MEPHOCTh MOMYUYEHHOTO OTBeTa. [loye3Ho Takxke, eclii BO3MOXKHO, PEIIUTh
3aJ1a4y HECKOJIBKUMH CIIOCOOAMH U CPAaBHUTH IMOYICHHBIC PE3YIbTATHI.

Pemenne 3amau ompeneieHHOTO THIA HYXKHO NPOAOIDKATh O TPUOOPETEHUs TBEPIBbIX HABHIKOB B HX
peleHu .

[lepen pemreHueM 3agadd OMKHO OBITH IOJHOCTBIO TpHBENEHO ee ycioBue. CaMo pelleHue Cieayer
COTPOBOX/IaTh HEOOXOIMMBIMH PacUeTaMH U MOSICHEHUSIMHU C YKa3aHHEM IIPUMEHSEMBIX (pOpMyII, aHAITM30M H
BbIBOJIAMH.

Pabora momkma OBITH O(OpMIICHA aKKypaTHO, HamncaHa pa30opunBO 0Oe€3 TOMAapoK, 3a4YepKUBAHHHA U
COKpAILIEHU CIIOB.

1.6 Metoguyeckue yKa3aHus IO OAr0OTOBKE K pPelIeHUIO KeiicOB — MPAKTUYEeCKUX CUTYalHii

Keiic (B mepeBoje C aHMI. — cCiy4ail) TpPEJCTaBISET COOOW MPOOJIEMHYIO CHUTYallMio, MpeaiaraeMyro
CTyJIeHTaM B KadecTBE 3aJa4d JUIsl aHAIW3a W MOoucKa pemreHus. OOBIYHO KEHC COAEPIKUT CXEeMaTHYECKOe
CJIIOBECHOE ONWCAaHWE CHUTYaIllH, CTATHCTUYECKHE MaHHBIE, a TAaKK€ MHEHHS W CYXICHHS O CHUTYaIlsX,
KOTOpBIE TPYIHO TpencKa3aTh WM u3MepuTh. Keiic, 0XBaThIBaeT Takue BHJIbI PEUEBOM JEATETBHOCTH Kak
YTEHUE, TOBOPEHHE U MMUCHMO.
Kelicel HarmsimHO JAEMOHCTPUPYIOT, KaK Ha MPAKTUKE MPUMEHSETCS TEOpETHUYECKUH MaTtepuant. JlaHHBIN
MaTepuan HeoOXoauM ISl 00CyKIeHHS TpeiiaraeMbIX TeM, HaIllPaBIECHHBIX HA Pa3BUTHE HABBIKOB OOIICHUS
Y TIOBBHIIIEHUST MPO(ECCHOHATFHOW KOMIETEHITNH. 3a4acTylo B KelicaX HET SICHOTO peIIeHHs TpoOIeMBbl U
JIOCTAaTOYHOT'O KOJIMYeCTBa MH(OpMaIIHK.
AHanu3 keiica JOHKEH OCYIIECTBISATHCS B ONPEIEICHHOI MOCIe0BATENbHOCTH:

- Brigenenue npoOiieMsl.

- [louck ¢axToB N0 HaHHOH pobIEMe.

- PaccMoTpeHue anbTepHAaTUBHBIX PEIIEHUMN.

- Br160p 060CHOBaHHOTO peIIeHus!.

1.7Meroanyeckue peKOMeHAALUM 110 BHIOJHEHUI0 JOMAIIHUX U MHAUBHUAYAJIbHBIX 3aJaHUI

J__IOMaH_IHI/Ie 3alaHus 11O KypCY BBIIIOJIHAKOTCH 06y‘{aIOH.[I/IMI/IC$I CaMOCTOATCIIBHO B OTHGHBHOﬁ TETpaau UJIN B
TETpaau AJId IIPAKTUYCCKUX 3aHIATUH.



JloMmamHue 3afaHUs OPHEHTHPOBAaHBI HA 3aKPEIUICHHE TEOPETHUYECKOr0 MaTepHalla, U3y4YEHHOIO B XOE
JIEKIIMOHHOTO 3aHATHA U OTPaOOTaHHOTO Ha NPAKTHUECKHUX 3aHATHUX 0 KOKIOH TeMe Kypca.

IIpy BBIOTHEHNH AOMALIHETO 334aHUsI O0Y4aIOIMKCS J0JKEH NOBTOPUTH TEOPETUUECKUIM MaTeprall JIEKLUH
10 IaHHOH TeMe; pa300paTh 3aaHus, BHIIOJIHEHHbIE HA MPAKTHUECKOM 3aHATHH; 3alMCaTh YCIOBHE 3a1aHHS
B TETpPajab, IMOJHO W C OOOCHOBAHWEM JIEHCTBHH BBINOJIHHUTH pEUICHWE 3aJaHWW; NpPHU HEOOXOAWMOCTH
MPUBECTH HEOOXOAUMBIE YTOUHEHHUS ((POPMYJIIBI, TEOPEMBI, YTBEP)KICHNUS ), HA OCHOBE KOTOPBIX MPOBOAMIOCH
pEIleHNE; 3anKcaTh OTBET WU BBIBOJ.

Bce wuHauBuayanpHble 3aJaHus HEOOXOIUMO 3allUTUTh B YCTHOM (oOpMe, OTBETMB HA BOIPOCHI
IpenojaBaTesis 0 BHIIOIHEHHUIO 3alaHUH 1 000CHOBAHUIO IPUBEICHHOTO PELICHUSI.

I.SMCTOHI/I‘leCKHe PCKOMEHAAIHUH 110 BBINMOJHECHUIO KOHTPOJBbHBIX paﬁoT

KOHTpOHBHLIC pa60TLI 110 Z[aHHOP'I AUCHUIIJIMHE BBITIOJIHAKOTCA B OTACJIBHBIX TETpaAdX JIsI KOHTPOJIbHBIX
pa60T WKW Ha OTACIIbHBIX JIMCTAX, KOTOPBIX XPAHATCA Yy NPCOAaBaTelIsA; B HUX KE 06yqafon11/11710;1 BBIIIOJIHACT
paboTy Haj AOMYIIEHHBIMH OIMMOKAMH B CIIy4ae HEYJIOBJICTBOPUTEILHOTO BBIIOJHEHUS KOHTPOIHHOM
paboTHI WK TONIOTHUTETHHOE 33JaHKe IS IOMYyCKa K Mepecaade KOHTPOIbHON paboTHI.

KonTtponpHas paboTta cunTaeTcs 3a4TEHHOM, €CIIM IPaBUIILHO BHITOHEHO HE MeHee 60% 3amaHmuid.

3amaHus KOHTPOJIHHOU pabOTHI BEIMOIHSIOTCS aKKypaTHO, TTOCIIeI0BaTeIbHO, 000CHOBAHUE PEUICHHUS H OTBET
00s13aTeIbHBI B KOXKIOM 33JIaHUH.

[Ipu Hanmcanny pabOTHl MOKHO HCITOJIE30BATh YEPHOBUK.

[Ipu BBITIOTHEHNH KOHTPOJIBHBIX PabOT HE JOMyCKAeTCs MCIOJIb30BaHUE MOOHMIIBHBIX YCTPOMCTB, Ta/KETOB,
KaJIbKYJIATOPOB, YICOHOH JINTEPATYPHI.

1.9 Meroanueckue PCKOMEHAAHUH II0 MOATOTOBKE K CAaY€ 3a4eTa

3adeT OCYIIECTBISIETCSI B paMKax 3aBEPIICHHUS W3YUYCHHUS NUCIUILIMHBI U TIO3BOJIAECT OMPEICIUTh KadeCTBO
YCBOEHUS U3YUCHHOT'O0 MaTepHalia, a TAKXKe CTETICHb CPOPMUPOBAHHOCTU KOMIICTCHITHIA.
CryneHTsl 00s3aHBI CIaBaTh 3a4€T B CTPOTOM COOTBETCTBHM C YTBEPXKIACHHBIMA yYCOHBIMH IIIAaHAMH,
pa3pabOTaHHBIMU COTJIACHO 00pa30BaTeIbHBIM CTaHapTaM BBICIIET0 00pa30BaHUS.
[To maHHO¥W AMCHIMIUTHHE 3a4eT MPUHUMACTCS IO MPAKTUYECKON YacTh Kypca. 3aJaHus, MpeajaracMpie Ha
3a4eTe, COOTBETCTBYIOT OILEHOYHBIM CPEICTBAM JUIS TMPOMEKYTOUYHOW aTTeCTallMd OOYYaroIIUXCsl II0
MpEeAMETY.
CryzseHT 00s13aH HE TOJBKO MPEACTABUTh PABUIBHO BBIITOJIHEHHbBIC 3a1aHNUS, HO U 3aIUTUTh CBOE PEIICHUE.
[IpenomaBaremnio MpeaOCTaBISAETCS IPABO 3a/1aBaTh CTYACHTAM BOIMPOCHI TI0 PEIICHUIO 3aJaHU TIPAKTHICCKOM
YacTU C IENBI0 BBISABICHHS TIIyOMHBI TTOHUMaHHS M3YyYEHHOTO MaTepualia U CTEICHU CaMOCTOSTEIbHOCTH
BBIMIOJIHEHHUS 3aIaHUM.
[Ipu sBKe Ha 3aYeT CTYACHTHI OOS3aHBI UMETh MPH ce0e 3aUeTHYI0 KHIDKKY, KOTOPYHO OHU TPEIbSBIISIOT
MIPENOIaBaTENI0 B HAYalle 3aueTa.
PexomenyeTcs npy MOATOTOBKE K 3a4ETy OMUPATHCS HA CIEAYIOLIUH TUIaH:

1. TIoBTOPUTH TEOPETUUECKYIO YACTh Kypca.

2. Tlocne paboThel Hax TeopHUeH HEOOXOMUMO OTBETHTH Ha BOIIPOCHI JIJIS CAMOKOHTPOJIA.

3. [loBTOpPUTH METOBI, CITIOCOOBI M TIPUEMBI PEHICHHS 33J]a4 TI0 BCEM TeMaM Kypca, ONUpPasCh Ha 3aJlaHus,

KOTOPBIE PEIIAMCh Ha MPAKTHUECKUX 3aHATUSAX U MIPEIaraliuch s CaMOCTOSTEILHOW paboThI.
4. PemuTh TUNOBBIE 33JJaHUS IO JAHHOU TEME.

I1. TLiiaHbl IPAKTHYECKUX 3aAHATHH

Tema 1. Dj1eMeHTbI MATEMATHYECKOI0 AaHAJIN3A B IIKOJILHOM Kypce MaTEMaTUKHU

ILnan.

1. IlpousBoaHas GyHKLIUH.

2. Omnpenenenus Bo3pacraromei (yObIBaromiei), cTporo Bo3pacraroiiei (CTporo yobIBaromei) GyHKITHH.
3. OmnpeneneHue J0KaIbHOTO dKCTpeMyMa. BHyTpeHHMIT sSkcTpeMyM.

4. Teopema Jlarpanxa, ee TeOMETpUUECKUI U HU3NUECKUIA CMBICIL.

5. Ilpumepsl, IIpu AOKa3aTeIbCTBE KOTOPBIX UCIIONIB3yeTcsl Teopema Jlarpamika.

6. CnexnctBus u3 Teopemsl Jlarpamxa.

7. Ilpu3HaK MOCTOSHCTBA (YHKIHH.

8. Ilpu3HAaKM MOHOTOHHOCTH (DYHKITHH.

9. IlpuMeHeHHs K TOKa3aTeIbCTBY HEPABEHCTB CIICICTBUH U3 TeopeMbl Jlarpamxka.

10.Hayana MaTeMaTH4eCKOro aHaju3a B KJIaccaX eCTECTBEHHO-MAaTEMaTHYECKOTO POQHIISL.
11.Havana MaTeMaTH4ecKOro aHajmu3a B Kjlaccax SKOHOMHUYECKOTO podus.



Jluteparypa: [1, c. 145-157, 161-165, 187-189]; [2, c¢. 113-120, 137-151]; [3, c. 3-21, 38-67]; [4, c. 352-393,
402-427, 528-533].

Bomnpocsl aJisi CAMOKOHTPOJIA:

[aiite onpenenenne mponu3BOAHON QyHKINH.

Kakast ¢pyHKIMS Ha3bIBaeTCS BO3pACTAIOLICH?

[aiite onpeenenne yObBaroIel GyHKIINUN.

Kaxkas yakims Ha3pIBaeTCsS CTPOTO BO3PACTAOIICH?

Kakast pyHKIIMS HAa3bIBa€TCsI CTPOTO yOBIBAIOMICH?

UTo Takoe JIOKaIbHBIN 3KCTpeMyM?

ChopmynupyiiTe HEOOX0IUMOE YCIOBHE CYILIECTBOBAHUS SKCTPEMYyMa.

ChopmynupyiiTe JOCTaTOYHOE YCIOBHE CYIIECTBOBAHHS IKCTPEMYMA.

CopmynupyliTe BTOpoe AOCTaTOYHOE YCIIOBHE CYLIECTBOBAaHHs JKCTpeMyMa (McclieioBaHHEe (YHKIUH Ha
HKCTPEMYM € IIOMOLIBIO BTOPOH MPOU3BOIHON).

10.IlpuBenute anropuT™M HAXOKICHUS HAaNOOIBIIETO M HANMEHBIIIETO 3HAUYCHUS (DYHKIIMHA HA OTPE3KE.
11.Chopmynupyiite cieacTBus U3 TeopeMsl Jlarpamka.

12.ChopmynupyiiTe NprU3HAK IOCTOSHCTBA (DYHKIHH.

13.ChopmynupyiiTe mpu3HAK MOHOTOHHOCTH (DYHKITHH.

14.ChopmynupyiiTe orpeneneHne TOXIECTBA.

15.1IpuBennTe npuMepbl IPUMEHEHNUS K JOKa3aTelIbCTBY HEPABEHCTB CIEACTBUHN U3 TeopeMsl Jlarpanxka.
16.Cdopmynupyiite nmpaBuino Jlormurans. [IpuBeante mpuMeps ero MpUMEHEHUS.

XN kLD~

17.1lpuBenure anropuTM J0Ka3aTeabCTBA TOKICCTBA (p(x ) =y (x ) .

IIpumep keiic-3axaHuil 1J151 KOJUIEKTUBHOTO PellIeHUs
3agaya 1. Jlokaxkure:

52 1
I .H —<ln—<—,
nonzanava. HepaBeHCTBO 5 51551

I1 mo3amaga. Yo muist TFOOBIX TOMOKHUTENBHBIX urced d u b TaKuX, 9TO b > d, u modoro

1 -1
HaTypaJILHOTO 4ncia 71> 2 uMeet MecTo Hepasenctson(b—a)a"" <b" —a" <n(b—a)b"".

2 1
11T momzanaya. HepaBeHcTBO m > % ,apu 122, k=2, new, keown,

.1 ]
IV noxzanaya. HepaBsencrso SIn —]— 2sin —+sin —1 >0 npu n>2, new,
n-— n n+

1 1 1
<In|1+=|<—,
n+1 n n

~ Inomamaua. COS> @ + COS> L+ cos? y=1-2cosacos ffcosy,

V nonzagava. HepaBeHcTBO

3amada 2. Jloka3aTh TOXKIECTBA:

eci O, IB , Y - paauaHHBIE MEPHI YITIOB KAKOr0-I100 TPEYTrOJIbHUKA;

b

2 2 ) 2 ) 3
11 mo3aaua. COS™ | X + 5 +cos’| x — 5 +cos’x= 5

VI 1 3
Il momzanaga. SIN~ X + —C0S2X =—cos4x + —;
2 8 8
T
— IV momsanawa. arcig x+ arcctg x = 5 .

3apanus 11 CAMOCTOSITEILHOI padoThI:
1. Jlokasath, 4To ‘asina —ﬂsinﬂ‘ < 2’6!—,8‘, een 0<a <1, 0< <1,

—-a —a T
2. JIokazath, 4ToO ﬂ—2<tgﬂ—lg6¥<ﬁ—2, een O<a< ff<—.
cos” a cos” S 2

3. JlokasaTh, ut0  sin3-3/cos2 —sin2 - %/0053 > %/0052-0053 .

4. Yto Goubliie: sin3 1° + sin3 4° wnnn sin3 2° 4 Sil’l3 3°?



5. Jlokasathb, 410 1g2 11+ 1g2 9<1g99.

6. Jlokazate, ut0 % > ]+ x npu x > 0.

7. Jlokasate, 94TO %/3_% _1_%/34_%/? < 23@.

Tema 2. U3yueHnune Npou3BOAHOIM U eé NpuUI0KeHU

Inan.

Touku 3KCTpEMyMa.

Teopema Posuts. 'eomerpuyeckuil cMbici TeopeMbl Pois.

Bospacranue u yosiBanue GpyHKunid. MakcCUMyM U MUHUMYM.
HccnenoBanne GyHKIHNA HA SKCTPEMYM C IIOMOIIHIO0 BTOPOU TIPOU3BOTHOM.
Hawubonpmree n HanMeHbIIee 3Ha9eHUS (PYHKINH Ha OTPE3KE.

Brimyknocts BBepx U BHH3 rpaduka Gpynkumuu. Touku neperuoda.
[IpumeHeHue MPOnU3BOHON K TOCTPOSHUIO TPauKOB (QYHKITHIA.

Nounhkwd =

Jurepatypa: [1, c. 170-187]; [2, c. 113-120, 137-151]; [3, ¢. 22-27, 68-76]; [4, c. 445-533]; [5, c. 15-24].

BOl'[pOCbI AJIsl CAMOKOHTPOJIA:

1. Chopmynupyiite Teopemy Poss.

2. B 4eM coCcTOUT reoOMEeTPUYECKUM cMbIC Teopembl Posis?

3. IlpuBenute MpuUMepsl IPUMEHEHHS TeopeMbl POl K pelIeHnio ypaBHEHHH.

4. ChopmynupyiiTe clnencTBUe U3 TeopeMbl Porwis.

5. JlokaxxuTe, YTO MHOTOYICH CTENeHW 71 wmMeeT He Oornee, yeM # KopHell W He Ooyee yweM n—1 Touek
JKCTpEMyMa.

6. Uro Takoe KOpEeHb KpaTHOCTH K ?

7. ChopmyupyiiTe HpaBHIO ISl HAXOKAEHHS KPATHBIX KOpHEH ypaBHeHus [ (x ) =0.

8. Hasosute ycroBue TIpu KOTOPOM ypaBHeHue | (x ) = 0 He MMeeT KpPaTHBIX KOPHEIi.

9. Tlosicuure MexaHusMm cxemsl ['opHepa.

IIpumep keiic-3agaHnii A1 KOJUIEKTUBHOTO PellIeHUS:
3anava. Pemnte ypaBHEHHUS:

— 1 nmom3anaua. (4x + 2)(2 fx) =6,
— N nomamaua. Inx=1-—x.

_ _ 1
— Il momsanaga. xe ~ +e x+§x2—120,

— IV monzamaga. JlokazaTh, 9TO MHOTOWICH CTeTICHH 7 mMeeT He Oojee, yeM /! KOpHEH u He Ooliee deM
n—1 To4ek sKCTpemMyMa.
— V noxzagaua. Jlokasath, 4TO BCE KOPHU MPOU3BOAHON MHOTOUJICHA

P(x)=x(x-1)(x=2)x(x=3)(x—4) pasmaunsi.

3apaHus 11 CAMOCTOSITE/ILHOM padoThI:
1. Peminth ypaBHEHHUS:

) 2% =3—x; ) Jr—l+Vx+4+Bx+1=9; B x++/3+/x =3;
D x? +x+124dx+1=36; 1) ex—ex=21n<x+\/1+x2);

e) 10g3(2n+1)+10g5(4n+1)+10g7(6n+1)=3n,me neE©.

2. Jloxa3aTb, 4TO ypaBHEHHE 3x+2 — 26x = 29 umeer He Ooiiee ABYX Pa3IHUHbIX JEHCTBUTEIBHBIX KOPHEN.

3. Jloka3atsb, 4TO KaXXJJ0€ CBOE 3HaU€HHE MHOTOYIEH CTeNeHH ?! MpHHUMaeT He OGonee ueM 72 pas.
4. Pemuth ypaBHEHUS:

a) x° —8x> +13x—-6=0;
6) x* —5x° —9x? +81x—108=0;
B) x' —7x° +9x2 +27x—54=0;
D xt—6x* +8x-3=0;



nxt 1 6x° +x7—24x+16=0:
e) x* —9x® +23x* —-3x-36=0:

5. Jloka3ate, 4TO ypaBHEHHUE () x4 —-16 x3 —133 x2 +90x + 72 = () He NMeeT KPaTHBIX KOpHEH.
Tema 3. IlpumMeHeHUe NPOU3BOAHON K pellIeHHI0 IKCTPEMAJIbHBIX 32124

Ilnan.

Omnpenenenue JTOKAIbHOTO 3KCTpeMyMa. BHyTpeHHUI 3KCTpeMyM.

Todku skcTpeMyMa.

Metozs! penieHns 3a1a4 Ha SKCTPEMYMBEL.

QHCMGHTapHLIe IpUCMBbI PCIICHUA 3a4a4 Ha OKCTPEMYMBI.

I'eomeTpryeckuil MOAXOA K PELICHUIO 3a/1a4 Ha SKCTPEMYMBI.

AJTOPUTM peleHHs SKCTPeMabHbIX 3a1a4 0e3 OrpaHuueHHH.

Sk v~

Bonpochl 1151 cAMOKOHTPOJIA:

KakoBa cxema pemieHus NpUKIagHOHN 3a1aud Ha SKCTpeMyM?
Uro moapazymeBaet dTar (hopMaIu3aliy Py PeleHIH 3a1a9n?
Uro nmoapazymMeBaeT 3Tan MaTeMaTH3alliy TPy PEeLIeHnH 3a1aun’?
YTo MOHMMAIOT HOA ATAIlOM UHTEPIPETALN?

Packpoiite criocoObl penieHus 3a1a4 Ha ONTUMH3ALHUIO.

kv

Jluteparypa: [3, c. 28-37, 77-86]; [5, c. 4-9].

Tema 4. IIpuwioskeHust onpeaejeHHOr0 MHTErpaaa

Inan.

1. T'eomeTpuueckue MPUIOKEHUS ONPEIEeIEHHOr0 HHTETrpara.

2. llpunoxeHnus METOJ0B MaTEMaTUIECKOTO aHAIM3a JIJISl PEIICHUST YKOHOMIYECKIX 3a]1a4.

Jlurepatypa: [1, c. 214-222, 237-252]; [4, c. 445-533, 534-621, 642-667; [5, c. 9-14, 25-35].

Bomnpocsl AJis1 CAMOKOHTPOJIA:

6. KakoBa cxeMma perieHns NpuKIaaHOHN 3a1a4i Ha IKCTpeMyM?

7. Uto moapa3yMeBaet 3Tan GopManu3aliy Npy pelieH!: 3a1aqn?
8. Uro mompa3ymeBaeT 3Tall MaTeMaTU3alluH MPU PEIICHUH 3a1a49H?
9. Uro MOHMMAIOT ITOJT ATAIIOM MHTEPIIPETANN?

10.PackpotiiTe criocoObI pelieHu sl 3a/1a4 Ha ONTUMHU3AIHIO.

IIpumep kelic-3a1aHus JJIA KOJUIEKTUBHOIO pellIeHUs:

3asaua. JlaHo BhIpaxkenue 2arclg X +arcsin 5 -
I+x
I monzanaua. Jlokaxute, 4To 171 Beex X > | namHOe BBIpaskeHHE PaBHO MOCTOSHHOM,

— 1l momzamaua. Haliqute 3Ty NOCTOSTHHYIO.

1 . Cox—V1-x? 1
I1I nox3amaua. Beramenuts: —| arcsin x —arcsin———=—— | ecmu X €| ——=; 1 |;
T V2 J2

3 . (x B — 1
VI nonzagaya. BeaucianTh: ; arcsin x —arcsin [E+7 1x2] , €Clm X € {—1; E} .

3aganus I CaMOCTOSITEILHOM padoThI:

1. M3BecTHO, 4TO QYHKIHS CIpOca HA HEKOTOPBIA MPOAYKT umeeT BuI P = 36— Q2 ,  TIpeTIo’)KEHNE JaHHOTO

ToBapa 3amaercs GyHKIueH P = 6+0,25Q2. Ormpenenure MOTEpPH MOTPEOUTENS B PE3yIbTaTe BBEICHUS
MMOTOBApHOT0 Hajiora B pasMepe 10 AeHEKHBIX CMHHII.

50
2. W3BecTHO, UTO CIIpOC HAa HEKOTOPHIil ToBap 3amaercs Gynkimeii = Q— ,rne O - konudecTBo ToBapa (B

+1

mr.), P - 1ieHa eJuHuIbl ToBapa (B pyo0.), a npemioxkenne — Gynxiueit P = +6 . Beruucnure: a) BeTHUUHY

BBIUTPHINIA MTOTPEOUTENST OT MOKYNKH JAaHHOTO ToBapa; 0) pa3Mep H3IHUIIKA MPOU3BOAMUTENS OT IMPOJAKH
JTAHHOTO TOBapa.






	I. Методические рекомендации
	1.1 Методические рекомендации по организации работы студентов во время проведения лекционных занятий
	1.2 Методические рекомендации по подготовке к практическим занятиям
	1.3 Методические рекомендации к самостоятельной работе
	1.4 Проведение занятий в интерактивной форме
	1.5 Методические рекомендации по решению задач, в том числе дополнительных
	1.6 Методические указания по подготовке к решению кейсов – практических ситуаций
	1.7 Методические рекомендации по выполнению домашних и индивидуальных заданий
	1.8 Методические рекомендации по выполнению контрольных работ
	1.9 Методические рекомендации по подготовке к сдаче зачета

