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MeTOlII/l‘leCKI/le PEKOMEHIAllNU

1.1 MeTOlII/l‘leCKI/le PEKOMEHAAIMU MO OpraHu3aluu paﬁOTBI CTYA€HTOB BO BpeM# MNPOBEACHUSA
JEKIINOHHBbIX 3aHATHH

B xonme nekuuil nmpenojasatenp u3naraeT U pa3bACHIECT OCHOBHBbIE, HAaUOOJIEE CIIOXKHBIEC MOHATUS TEMBI, a
TaKKe CBA3AHHbIEC C HEH TEOPETHUECKUE U IIPAKTHIECKHE MPOOIEMBI, JaeT PeKOMEHAAINHN JUTS IPAKTUIECKOT O
3aHATHUS U YKA3aHUS JUIA BBIIIOJIHEHHS CAMOCTOSITEIbHOM padoTHlI.

B xone nekunoHHBIX 3aHATHH 00yJaromeMycst He0OX0JUMO BECTH KOHCIIEKTUPOBaHHUE y4eOHOro MaTepHaa.
OOpamaTh BHUMaHHE Ha KaTeropuH, (POPMYITHPOBKH, PACKPHIBAIOLINE COJCPKAaHUE H3ydaeMOl ANCIUIUINHEI,
Hay4HbIE BBIBO/IbI U IIPAKTUUECKHE PEKOMEHAALINY, OJI0KUTEIbHBIM ONBIT B OPATOPCKOM HCKYCCTBE.
XenarenbHO OCTaBUTH B pabOUMX KOHCIIEKTaX I10JI, HAa KOTOPBIX JAENaTh IOMETKH, IOAYEPKUBAIOIINE
0cOo0yI0 BaXHOCTh TE€X WIM HHBIX TEOPETHUYECKUX IIOJNOXKEHUH. PexkomeHayercs akTHBHO 3alaBaTh
MIPENOJABATEN0 YTOUYHSAIOIIME BONPOCHI C IENbI0 YSICHEHHS TEOPETHUYECKUX IOJIOKEHUH, pa3perieHus
CIIOPHBIX CUTYyalUil.

1.2 Meroanyeckue peKOMEHIAIMH 10 MOAT0TOBKE K MPAKTHYECKUM 3aHSITHAM

Ha npakrtudeckoM 3aHATHM CTYOEHTHl peIIAOT 3aJadyd I0J PYKOBOACTBOM Impenogasarens. CemuHap
MIPOBOIUTCS TI0 Y3JIOBBIM M HanboJliee CII0KHBIM BOIpOcaM (TeMam, pasenam) yaeOHOH mporpaMMBL.
IIpakTudeckue 3aHATHS MOCBAIICHB! U3YyUEHUIO HanOosiee BaKHBIX TeM Y4eOHOH mucuuiuinabl. OHU CIyXaT
JUISL 3aKpeIJIeHUs] U3yYEeHHOr0 MaTepralla, pa3BUTH YMEHHUI 1 HABBIKOB IOATOTOBKM JOKJIAJI0B, COOOIIECH Hil,
MPUOOPETEHHUS OIBITA YCTHBIX IyONWYHBIX BBICTYIUICHUH, BEACHUS AUCKYCCHH, apTyMEHTALMH M 3aIlUTh
BBIIBUTAEMBIX TOJIOKEHUH, a TAKKe U1l KOHTPOJISI MPENOAaBaTeNIeM CTEIIEHH MOATrOTOBIEHHOCTU CTYICHTOB
10 U3y4aeMOil JUCLUILINHE.

B xoze moAroToBKH K MPaKTUYECKUM 3aHATHUSIM CIEAYeT U3YUYUTh OCHOBHYIO U AOMOIHUTEIbHYIO JTUTEPATYPY,
Y4ecTb PEeKOMEHJalluy NperoaBaTessi 1 TpeOoBaHus paboueil mporpamMmal.

MOXHO MOATOTOBUTH CBOM KOHCIIEKT OTBETOB IO pPaccMaTpHUBAEMON TEMAaTHKE, MOATOTOBUTH TE3UCHI IS
BBICTYIUIEHHH 110 BCeM y4eOHBIM BONPOCaM, BEIHOCUMBIM Ha 3aHsATHe. CieayeT npolyMaTh NPUMEpPHI C LENbI0
obecrieueHHs] TECHOM CBSI3M H3Yy4aeMOM TEOPHHM C peaJbHOM NpakTUKOW. MOKHO JIOMOJHHUTH CIHCOK
PEKOMEH/IOBAHHOH ~ JUTEPAaTyphl COBPEMEHHBIMM HCTOYHHKAMM, HE TIPEICTABICHHBIMH B  CIIHMCKE
PEKOMEHI0BaHHOM JINTEPATYPHI.

1.3 Mertoanyeckue peKOMEHAAUMH K CAMOCTOSITeJILHOM padoTe

CamocrosTenbHas paboTa — IiIaHUpyeMast yueOHasi, yaeOHO-HCCIIeA0BaTeNbCKasl, HAyYHO-UCCIIEI0BATENbCKAs
pabora CTyJeHTOB, BBIOJIHSAEMAsl BO BHEAYUTOPHOE BpeMs 10 33AaHUIO U IIPH METOJMYECKOM PYKOBOJACTBE
npenojasarens, HO 0€3 ero HemoCpeACTBEHHOTO ydacTHs (IIPM YAaCTHMYHOM HENOCPEICTBEHHOM YYaCTHH
MpenoaBaTens, OCTaBISIONIEM BEAYIIYIO POJIb 32 pabOTOM CTYIEHTOB).

CamocrostenbHas padora crynentoB (zanee — CPC) B BY3e sBiisieTcss BaKHBIM BHJIOM Y4e€OHOH M HayqyHOH
nearensHocTH crynenta. CPC urpaer 3HaYMTENBHYIO POSIb B PEHTHHTOBON TexHOJIornu o0yueHus. O0yueHue




B BY3e Brmouaer B ce0s 1Be, MPaKTHUYECKH OJMHAKOBBIE MO0 00BEMY M B3aMMOBIHSIHUIO YACTH — Mpolecca
oOyuenust u nporecca camooOyuenusi. [loatomy CPC momxHa crath 3()(EKTUBHONW M IIEICHANPABICHHON
paboroli cTyzneHTa.

K coBpemeHHOMY CrieniuaiucTy OOIIECTBO NPEABIBIACT JOCTATOYHO IIUPOKHUH TIepedeHb TpeOOBaHM, Cpean
KOTOPBIX HEMaJIOBAYKHOE 3HAYCHUE UMEET HANWYKE Y BHITYCKHUKOB ONPEACICHHBIX CIIOCOOHOCTEH U yMEHHUsI
CaMOCTOATENILHO JTOOBIBATh 3HAHMS W3 PAa3IUYHBIX HCTOYHHKOB, CHUCTEMAaTH3HPOBATH IONTYyYEHHYIO
WH(POPMALIMIO, N1aBaTh OLEHKY KOHKPETHOW cuTyanuu. DOpMHUpOBaHHME TaKOTO YMEHHUS NPOUCXOOUT B
TE€4eHHE BCEro IMepuoja OOYy4YeHHs 4Yepe3 ydacTHe CTYNEHTOB B IPAKTUUYECKUX 3aHSTHAX, BBINOIHEHHE
KOHTPOJBHBIX 3aJ]aHUI ¥ TECTOB, HAITMCAHUE KYPCOBBIX U BBITYCKHBIX KBATH(UKAMOHHBIX paboT. [Ipu sToM
CPC urpaer pemamoiyr pojib B X0/I¢ BCEro yueOHOro mnpoiecca.

B mporecce caMocTOsTENbHOM pabOTHl CTYACHT HMPUOOpPETaeT HABBIKM CaMOOPTaHW3aIMH, CAMOKOHTPOJS,
caMOyIpaBJicHHus, caMOpPe(IECKCUU M CTAHOBHUTCS AaKTUBHBIM CaMOCTOSATEIbHBIM CYOBEKTOM Yy4eOHOI
JeSITeTbHOCTH.

®DopMBI CaMOCTOATENILHOM Pa0OTHI CTYACHTOB pa3Ho00pa3Hbl. OHU BKIIOYAIOT B CeOs:

- U3y4yeHWe y4ueOHOW, HaydyHOH W METOJMYECKOH JHUTEpaTyphl, MaTEpPHaJOB MEPUOIUYECKHX H3JIAaHUH C
MPHUBJICYCHUEM DIIEKTPOHHBIX CpPEACTB OQUIIMAIBHOW, CTATHCTUYECKOH, MEPUOANYECKOM M HayYHOU
nHpOpMAaIUH;

- IOJITOTOBKY JIOKJIJIOB U pedepaToB, HAMCAHUE KyPCOBBIX U BBITYCKHBIX KBATM(PUKAIIMOHHBIX padoT;

- yuactue B paboTe cTy/IeHUeCKHX KOH(EPEHIINH, KOMIUIEKCHBIX HAYYHBIX HCCIIEIOBAHUSX.
CamocTosiTenbHas paboTa MproOIIaeT CTYJCHTOB K HAYYHOMY TBOPUYECTBY, TIOUCKY M PEIICHHUIO aKTyalbHBIX
COBpPEMEHHBIX MTPOOIIEM.

OcHoBHOI (POPMOI CaMOCTOATEIBHOM pPadOThl CTYJEHTA SBIIACTCS H3YYCHHE KOHCIEKTa JICKIUH, HX
JOTIOJTHEHNE, DPEKOMEH/IOBAaHHOW JINTEpaTyphl, AKTHMBHOE YyYacTHE Ha TPAKTUYECKHX M CEMHUHApPCKUX
3aHATHAX.

YreHue yueOHMKA

Wzyuas mMatepualn mo y4eOHHKY, CIEAyeT MepeX0JnuTh K CIEAYIONIEMY BOIPOCY TONBKO MOCIE MPaBUIBHOTO
IMOHMMaHUusA MPEAbIAYIICTO, IMPOU3BOAA Ha 6yMare BC€ BBIYUCIICHHUSA (B TOM 4YHUCIC U TEC, KOTOPBIC paian
KpPATKOCTH OITyIIEHBI B YUeOHHKE) M BBIMTOHSS MMEIOIIHEcs B YIEOHUKE YEPTEKH.

Ocoboe BHMMaHHE ClieAyeT oOpallaTh Ha ONpPEACIEHHE OCHOBHBIX MOHATHH. CTYIEHT AOKEH IOAPOOHO
pa3ompaTe MPUMEPHI, KOTOPHIE TOSCHSIIOT TAaKWE OMpEIeNieHHs, U YMETh CTPOHTHh aHAJIOTUYHBIE MPUMEPHI
CaMOCTOSTENBHO.

HeoOxomuMo MOMHHTB, 4YTO KaKgas TeopeMa COCTOMT W3 TMPEANOIOKEHUNH W yTBEpXkAcHUSI. Bce
MIPENONIOXKEHHS TOJDKHBI 00s53aTETbHO HCIIONB30BAaThCS B JIOKa3zaTenbcTBE. HyXHO m0OMBAaTBhCA TOYHOTO
MIPEJCTABIIEHNS O TOM, B KaKOM MECTE JIOKa3aTelIbCTBA MCIOJIB30BAHO KaXKAOE IMPENIOI0KEHHUE TEOPEMBI.
[Tome3Ho cOCTaBIATH CXEMBI JIOKA3aTEIHCTB CIOXKHBIX TeopeM. [IpaBHIbHOMY MOHHMaHHI0O MHOTHX TEOpEeM
roMoraeT pa30op IPUMEPOB MaTeMaTHUECKHX OOBEKTOB, OOJafaloONIMX M HE O0JamaronTuX CBOWCTBAMH,
YKa3aHHBIMH B MTPEIIIONIOKEHHUSIX U YTBEPKICHHUSIX TEOPEM.

[Ipu m3ydeHnn MaTepuana Mo y4eOHHKY IOJE3HO BECTH KOHCIIEKT, B KOTOPBIH PEKOMEHIYETCsl BITHICHIBATH
orpenenenus, HOpMyITupOBKH TeopeM, GOpMYIbl, YpaBHEHHUS U T. 1. Ha momsx KoHCIIeKTa cienyer oTMedaTh
BOMPOCHI, BBIJIETICHHBIE CTYIEHTOM ISl OJTYUeHHS MICbMEHHOHN MM YCTHON KOHCYJBTAINH MPEIOIaBaTes..
[Mucemennoe odopmiieHre pabOTHI CTYACHTAa HMEET UCKIIOYUTEIEHO BaKHOE 3HAUCHIHE. 3alMCH B KOHCIIEKTE
JOJDKHBI OBITH CHETAaHBl YHCTO, aKKypaTHO M PACIIONIOXKEHBI B OIMpPENeNIeHHOM IOpPS/IKe. XOopoliee BHEIIHEe
oopmiieHre KOHCIIEKTa MO HW3YyYEHHOMY MaTephaly He TONBKO NMPUYYUT CTYAEHTAa K HEOOXOIUMOMY B
paboTe TOpAAKY, HO W TIO3BOJHT €My H30eXaTh MHOTOYHCIEHHBIX OIIMOOK, KOTOPBIE MPOHCXOIAT H3-3a
HEOpEXHBIX, OECITOPSAIOYHBIX 3aTHCEH.

BriBose1, momydueHHbIe B Bue (pOpMyIT, peKOMEHAyeTCsl B KOHCIIEKTe MOIePKUBATh WK OOBOAUTH PAMKOMH,
YTOOBI MPH TIEPEYUTHIBAHUH KOHCIIEKTa OHM BBIJCISUIMCH W JIydIle 3aOMHUHAIUCh. OIBIT TOKa3bIBAET, YTO
MHOTUM CTyJIEHTaM TIOMOTaeT B paboTe COCTaBJEHHE JIUCTA, COMEPIKANIero BaKHEHIMe W Hamboliee 4acTo
ynotpeonsemble (GopMylbl Kypca. Takoil JHCT HE TONBKO MOMOTAeT 3allOMHHUTH (DOPMYIBI, HO M MOXET
CIIY’)KUATb TIOCTOSIHHBIM CITPABOYHUKOM JUISI CTY/ISHTA.

Camonposepka

Ilocme HU3YyUYCHUA onpez[eneHHof/'I TEMBI 11O y‘IC6HI/IKy U pelieHus JOCTATOYHOI'0 KOJUYCCTBA
COOTBCTCTBYHOIIUX 3aJa4 CTYACHTY PCKOMCHAYCTCA BOCIIPOU3BECTU IO IMMaMATH OHNPCACIICHUSA, BbIBOAbL
q)OpMy.]'I, (bOpMy.TIHpOBKI/I U [0Ka3aTCiIbCTBA TCOPCM. BOHpOCLI A CaMOIIPOBEPKU, IPUBCACHHBLIC B
HaCTOAIIEM HOCO6I/II/I, JAaHbl C HCJIBIO IOMOYb CTYACHTY B IOBTOPCHUU, 3aKPCIUICHUN U MMPOBEPKE IIPOYHOCTU
YCBOCHUSA HM3YYCHHOI'O MaTcpuaJia. B ciry4dac HCO6XOZLI/IMOCTI/I Haao0 c€ui¢ pa3 BHUMATCIBHO pa306paTLcsI B
Marepualic y‘Ie6HHKa, peUINTD psAd 3a4a4.

I/IHOFI[a HEAOCTATOYHOCTbL YCBOCHUS TOI'0O HIJIM HWHOI'O BOIPOCA BBIACHACTCA TOJBKO HIpPU U3YUYCHUU
ZLaJ’IBHeﬁH.ICFO Matepuala. B sTom CJIyda€ HaJl0 BECPHYTHCA Ha3ad U MOBTOPUTH IJIOXO yCBOGHHHﬁ pa3aci.



1.4 TIlpoBenenme 3aHATHII B UHTEPAKTUBHON (opme

WntepaktBHOE 00y4eHHE MPEACTaBIsET COO0M CrIOCO0 MO3HAHUS, OCYILECTBISIEMBI B (JOpMax COBMECTHOM
JeATeTbHOCTH O0YyYarolMXcs, T.€. BCE YYACTHHUKM 0O0pa30BaTEIBHOrO IMpolecca B3aUMOACHCTBYIOT APYT C
IpyroM, COBMECTHO pEIIAIOT MOCTaBIEHHbIE MPOOJEMbI, MOJCTHPYIOT CUTyallud, OOMEHUBAIOTCS
nH(opManuel, OLEHUBAIOT JCHCTBUE KOJJIET U CBOE COOCTBEHHOE IOBEJCHHUE, MOTPYKAIOTCS B peaibHYIO
aTMoc(epy AENOBOro COTPYJHUYECTBA MO Pa3pPELICHUIO TPOOIIEM.

WntepaktuBHas Gopma oO0yueHuUs peannsyeTcs B BUJE KOJJIEKTUBHBIX PEILICHNI TBOPYECKUX 3a1a4.
KonnextuBHbIe pemieHus TBOpUecKHX 3aaad. [log TBOpUECKHMH 3aJaHUSAMU TIOHMMAIOTCSl Takhe y4eOHbIE
3aJaHusl, KOTOpbIE TPEOYIOT OT OOYdYaloIMXCSl HE MPOCTOrO0 BOCIPOM3BOJACTBA MH(OpPMAINK, a TBOPUECTBA,
MOCKOJIbKY 3aJaHusl collep>kKaT OONBIIMA WM MEHBIIMH 3JIEMEHT HEH3BECTHOCTH M HMMEIOT HECKOJIBKO
MOJIXO/JIOB, HECKOJIbKO METOOB PEIICHHUSL.

15 MeTozmqecmle PEKOMEHIAIMA 110 PCIICHUIO 3a1a1, B TOM YUCJI€ JONMMOJTHUTEC/IbHBIX

BaxxubIM KpuTepreM yCBOEHUS TEOPUH SBJISIETCA YMEHUE pellaTh 3a/1a4i Ha POUIeHHBIN MaTepuall.

[lpu pemenuu 3ajad HY’)KHO OOOCHOBATh K&KABIA 3Tal pPEIICHHS HMCXOMS W3 TEOPETHUECKUX MOJIOKEHHI
Kypca. Ecnu cTyJeHT BHIUT HECKONBKO IMyTEH pelleHus, TO OH JIOJDKEH CPaBHUTh WX U BBIOpATh U3 HHUX
camblid myumnid. [Tone3Ho 10 Havyana BRIUMCIEHUH COCTaBUTh KPAaTKUU IJIAH PEIIECHUS.

Pemenns 3a7a4 M mpuUMeEpoB CieqyeT U3araTh MOAPOOHO, BBIYMCICHUS paclojiaraTh B CTPOrOM IOpPSJIKE,
OTJIENsAsl BCIIOMOTATENbHbIE BRIYUCIEHUS! OT OCHOBHBIX. YepTeXH MOXHO BBIMIOIHATH OT PYKH, HO aKKYpaTHO
U B COOTBETCTBHHM C JaHHBIMU ycioBusMH. Ecim deprexx TpeOyer 0co0O0 THIATENHHOTO BBIMOIHEHUS
(HampuMep, TpU TpapHUUECKOl IMPOBEPKE peIIeHHs, IONYyYEeHHOrO MYTeM BBIYUCIICHHH), TO CIEIyeT
MTOJTE30BATHCS TIMHEMKOMN, TPAHCTIOPTUPOM, JIEKAJIOM M YKa3bIBAaTh MacIITa0.

Pemenve kaxnod 3amadM AOIDKHO TOBOAMTHCA JI0 OTBETa, TPeOYEMOro YCIOBHEM, M MO BO3MOXHOCTH B
00111eM BH/JIE C BBIBOJIOM (hOPMYJIIBL. 3aTEM B NIONYUEHHYIO (POpMYITy TIOACTABIISIOT YHCIOBBIC 3HAUCHUSI.

B nmpoMeXyTOYHBIX BRIYHCIEHHUSX HE CIeAyET BBOAUTD MPHOIKEHHBIE 3HAUEHUSI KOPHEH, yicna 7 U T. 1.
[lomy4ueHHBIN OTBET ciemyeT MPOBEPSTh CIOCO0aMH, BBITEKAIONIMMH M3 CYIIecTBa JaHHOW 3amaud. Ecmm,
HaTpuMep, pelanach 3a/1a4a ¢ KOHKPETHBIM (PU3NYECKUM MM TEOMETPUUECKHM COJIEP)KaHHEM, TO MOJIE3HO,
MPEeXJE BCEro, IPOBEPUTh Pa3MEPHOCTh MOJYYEHHOrO OTBeTa. II0JIE3HO TakKe, €Cilu BO3MOXHO, PEIIUTh
3a/1a4y HECKOIBKUMH CIIOCOOAMH U CPaBHUTH MOJTYYEHHBIE PE3YIbTATHI.

Pemenvie 3amau ompeneneHHOro THIIA HYXKHO MPOAOIDKATH 10 MPHOOpPETeHHs TBEPABIX HABBHIKOB B X
peLIeHUH.

Ilepen pemeHmeM 3amaun JOMKHO OBITH TOJMHOCTHIO TNPHUBENEHO ee yciaoBue. CaMo pelieHue Cieayer
CONPOBOXKJATh HEOOXOJMMBIMU PACUYCTAMHU H TOSCHEHUSMU C YKa3aHHUEM MPUMEHSIEMBIX (OpMYIl, aHAIN30M
U BBIBOJAMM.

Pabora momknHa OBITH OdoOpMIIEHA aKKypaTHO, HammcaHa pa30opuymBO Oe3 MOMapoK, 3adepKUBAHUNA H
COKpaIlleHUH CIOB.

1.6 Meroanyeckue yka3aHus 10 MOATOTOBKE K PellIeHNIO KeliCOB — MPAKTHYECKUX CUTYAIN i

Kefic (B mepeBome c aHria. — ciy4ail) mpexacrtaBisieT coboil TpOOJIEMHYIO CHUTYalHIo, IMpeIaraeMyro
CTyZIGHTaM B KauecTBE 3aJaud IJIs1 aHAJIM3a U HOHMCKa perieHus. OObIYHO KEHC COAEPKUT CXeMaTHYecKoe
CIIOBECHOE OIMCAHHUE CUTYAalMH, CTATUCTUYECKUE NaHHbIE, a TAKKE MHEHHUA W CYXICHUS O CHUTyalHUsX,
KOTOpBIE TPYOHO NpeNcKa3aTh WM M3MepuTh. Kelic, oXBaThIBaeT Takue BUIBI PEUEBOH AEATEIBHOCTH KaK
YTEHHE, TOBOPEHUE U IIHCHMO.
Keiicbl HarasigHO IEMOHCTPUPYIOT, KaK Ha IMPAKTUKE NPHUMEHSIETCd TEOPETUUYECKUU MmaTepuai. JlaHHBIN
MaTepuaj HeoOXOAUM Ui OOCYKIEeHUs MpeaiaraéMblX TeM, HalPaBJICHHBIX HA Pa3BUTHUE HABBIKOB OOLICHHUS
U TIOBBILIEHHUS MPOGECCHOHATIBHOM KOMIIETEHIMH. 3a4acTyl0 B KelicaX HET SICHOTO PelIeHHs HpoOJieMbl U
JOCTaTOYHOT 0 KOJIMYeCTBa MH(OpMaLnu.
Ananu3 Kelica J0JDKEH OCYIIECTBISTHCS B ONPEAEICHHON MOCIE10BaTEIbHOCTH:

- Beienenue npoGiieMsl.

- [Touck ¢akToB 1Mo maHHON IpodIEMe.

- PaccmoTpeHne anbTepHaTUBHBIX PEIICHUH.

- Br16op 060CHOBaHHOTO perieHus.

1.7 MeTtoanyecKkue peKOMEHIAIUH MO BHIMOJTHEHHIO IOMANIHUX U WHAHNBUIYAJIBHBIX 3aIaHU I

HOMaH_IHI/Ie 3alaHus 110 KypCY BBIITOJIHAKOTCA 06y‘{aIOH_[I/IMI/IC$I CaMOCTOATECIIBHO B OTI[CHLHOﬁ TETpaau WA B
TeTpaan JId IIPAKTUYCCKUX 3aHATHH.

HOMaH_IHI/Ie 3alaHusl OPUCHTUPOBAHBI Ha 3aKPCIJICHUC TCOPCTUYCCKOro Marcpuajia, U3Yy4CHHOI0O B XOAC
JICKIIMOHHOI'O 3aHATHUA U OTpa6OTaHHOF0 Ha NPaKTUYCCKUX 3aHATUAX I10 Ka)K,Z[Oﬁ TEMC Kypca.

HpI/I BBIITOJJHCHUWHW JOMAIIHETr O 3aJJaHUA 06y‘13IOH.IHﬁCH JOJIZKCH IMMOBTOPHUTH TeOpeTI/ILICCKI/Iﬁ MaTepuall JICKIUN
10 I[aHHOfI TEME, pa306paTb 3alaHusl, BBIITOJTHCHHBIC HA MPAKTUYCCKOM 3aHATHUU, 3alIMCATh YCIIOBUC 3aJlaHUS



B TeTpajb, MOJHO W C OOOCHOBAHWEM [CHCTBUH BBINOIHUTH pEUICHHE 3aJaHWi; MpU HEOOXOAWMOCTH
MPHUBECTH HEOOXOMUMBIE YyTOUHEHUS (POPMYJIIBI, TEOPEMBI, YTBEPKACHHUS ), HA OCHOBE KOTOPBIX MPOBOJMIOCH
pelieHue; 3ancaTh OTBET WU BBIBOJ.

Bce wunamBHMayanbHBIE 3aJaHHs HEOOXOIUMO 3alUTHTh B YCTHOM (opMe, OTBETUB Ha BOIPOCHI
MpenoaBaTels Mo BHIIOIHEHHUIO 3aJaHui 1 000CHOBAHUIO MIPUBEACHHOTO PEIICHHS.

1.8 Mertoanyeckue peKOMEHAANUH 110 BHINOJTHEHUI0 KOHTPOJIBHBIX PadoT

KOHTpOIH)HLIe pa6OTLI 10 I[aHHOI‘/'I JAVUCHUIIIMHE BBITMIOJHAIOTCA B OTACIIBHBIX TETPAAAX IJId KOHTPOJBbHBIX
pa60T HJIM Ha OTACIIBbHBIX JIMCTAaX, KOTOPBIX XPAHATCA y NpE€noaaBaTeiisd; B HUX KC o6yqa}01ul/n‘/'1cs1 BBITIOJIHACT
pa60Ty Haa JONYIICHHBIMHA OIHI/I6K3MI/I B CjIyda€ HCYAOBJICTBOPHUTCILHOI'O BBIITOJIHCHUA KOHTpOHbHOﬁ
paboThI WK JONOIHUTEIBHOE 3aIaHHE JIJIS JIOIYCKa K Mepecade KOHTPOIbHON padoThI.

KonTponbsHas pabota cunTaercs 3a4TEHHOM, €CIIM MTPaBUJILHO BHIMOIHEHO He MeHee 60% 3a1aHui.

3ajaHus KOHTPOJIBHOW PabOThI BBEIIOIHAIOTCS aKKYpaTHO, MOCJIECA0BATEIBHO, 000CHOBAHUE PEIICHUS U OTBET
00s13aTENbHBI B KaXKIOM 3aJaHUH.

[Ipu Hanmcanuu paboThl MOKHO HCIIOIH30BATH YUEPHOBUK.

[Ipy BBIMOMTHEHWH KOHTPOJBHBIX PabOT HE JOMYCKAETCs MCIONBb30BaHHNE MOOMIBHBIX YCTPOMCTB, TaJKETOB,
KaJIbKYJIATOPOB, YU€OHOH JINTEPATYPHI.

1.9 MeTtoanuyeckue peKOMeHAANMY M0 MOJATOTOBKE K ¢/ave 3a4eTa

3ader OCYIIECTBISICTCS B paMKax 3aBEpIICHHS M3yYeHUS TUCIUIUIMHBI U MO3BOJISIET OMPEEIUTh Ka4eCTBO
YCBOEHUS N3YUCHHOT'O MaTepHalia, a TAakkKe CTeIeHb C(hOPMUPOBAHHOCTH KOMIIETECHITHIA.
CryneHTbl 00s3aHbI CIaBaTh 3a4eT B CTPOrOM COOTBETCTBHM C YTBEP)KICHHBIMH YYCOHBIMHU ILIAHAMH,
pa3pabOTaHHBIMM COTJIACHO 00pa30BaTEIbHBIM CTaHIapTaM BBICIIIET0 00pa30BaHMSL.
ITo maHHOW AWCHUIUIMHE 3a4YeT MPUHAMAETCS IO MPAKTHYECKOH YacTH Kypca. 3ajaHus, MpeijiaraeMbic Ha
3a4eTe, COOTBETCTBYIOT OIICHOYHBIM CPEACTBAM ISl TMPOMEXKYTOYHOW aTTECTAlMH OOYJAIOMMXCS 110
MpEIMETY.
CtyneHT 00s13aH HE TOJBKO MPEICTABUTh IPABUIIBHO BBITIOJHEHHBIC 3aJaHus, HO U 3al[UTUTL CBOE PEIICHHUE.
IIpenogaBatento mpeaoCcTaBIseTCs MPaBo 3aJaBaTh CTYJEHTAM BOMPOCHI 110 PEIISHUIO 3aJJaHUN IPAKTUYECKON
YaCTH C IENBIO BBISABIICHUS TIIYOMHBI TTOHMMAaHHS M3ydEHHOTO MaTepHaa M CTEIEHU CaMOCTOSTEIILHOCTH
BBITIOJTHCHHS 3aJaHUI.
[Ipu sBKe Ha 3a4eT CTYAEHTHI OO0sI3aHBI MMETh MPH ce0¢ 3aUETHYIO KHIDKKY, KOTOPYIO OHH TPEIBSIBIISIOT
MpernoaBaTellio B Havaje 3ayera.
PexomeHnyeTcs py MOAroTOBKE K 3a4YETy ONMUPATHCS Ha CIENYIOMIUM TUIaH:

1. IloBTOpHUTH TEOPETHUECKYIO YacTh Kypca.

2. ITocne pa®oThl Haa TeopHel HEOOXOAUMO OTBETHTD Ha BOIIPOCHI /I CAMOKOHTPOJIS.

3. TIoBTOpUTH METOMBI, CIIOCOOBI U MPHEMBI PEIICHHUS 3a]ad 110 BCEM TeMaM Kypca, OMHpasich Ha 3aJaHusl,

KOTOpBIE PEIaINCh Ha MMPAKTUUSCKUX 3aHATHIX U TPEIIaraircCh IS CAMOCTOSITEITEHON PaboTHL.
4, PemmTh TUIIOBBIE 3aJaHM 10 JAHHOH TEME.

I1. [Inanpl npakTHYECKUX 3aHATHIT

Tema 1. lesiumocth. IpocThbie u cocTaBHbie uncia. [Ipunuun Jupuxie (6 yacos)
Iaan:

ONoarwNE

Harypanensle uncna. IIpocTsie 1 cocTaBHBIE YHCIIA.

HawnGonpmuit o0muit genutens 1 HauMeHbllee o0Iee KpaTHOE.

Henumocts. ITpusnaku nenumoctd. CBoMCTBA AEMUMOCTH. JeleHne ¢ OCTATKOM.
[Mpuammn upuxie u AeTuMocTh nenbix yucen. [punimn /{upuxite B reomeTpun.
Meron MaTeMaTUYeCKOM UHAYKIUU.

[IpumeHnenue MeTona MaTeMaTHIECKON MHITyKITHH TSI TOKA3aTeIbCTBA PaBEHCTB.
[IpumeHeHue MeTo1a MaTEMaTHIECKON HHTYKIINH [T IOKA3aTeIhCTBa HEPABEHCTB.
[IpumeHnenue MeTo1a MaTEMaTHIECKON HHTYKIIMH [T PEIISHHsI 33/1a4 Ha JeTHMOCTb.

Jluteparypa: [2, c. 17-121]; [3, c. 10-33]; [4, c. 5-36].

IIpumep kelic-3agaHust A1 KOJUICKTHBHOTO PelIeHUS
3anaua. Cymma nudp HaTypajibHOro yrcia A paBHa cymme nugp uncna 3A. Jokaxure, 4To:

— | momzamaua. A nenurcs Ha 3.
— Il momzamayva. A nenurcsa Ha 9.
— Il momzamaua. BepHo 11, uTo A 00s3aTENBHO JenuTes Ha 27.



3aganus A1 CaMOCTOSITEILHOM PpadoThI:
Jlokasatb, 4TO U3 JIFOOBIX 5 IETBIX YMCENT MOXKHO HAWTH 3, CyMMa KOTOPBIX JCITUTCS Ha 3.

2
JlokasaTb, 4To eciu P — mpocroe yucio u P >3, o yncno P° —1 menntes Ha 24.

Ecmn X2 + y2 nenuTcs Ha 3 U X, Y mensle, To X U Y nensatcs Ha 3. Jloka3aTs.

Jlokasarb, 4TO CyMMa KBaJpaToB TPEX IIEBIX YUCET HE MOXKET MPH JICICHUU Ha 8 1aTh B OCTAaTKe /.

HaiiTu Takue 4eThIpe pa3HbIX IEBIX YHCIA, YTO CYMMa JIFOOBIX TPEX U3 HUX JCIHUTCSA Ha YETBEPTOE.

Haiitu HanGonpmuii o0muii genurens uucen 2N+3 u N+7.

12n+1

30n+2

CyMmMa 4eTpIpéX HaTypalbHBIX 4ucell paBHa 1995. Kakoe HamMeHbIllee 3HAUEHHUE MOXET NMPUHUMATH HX
HOK (maumenslee ob1iee kpaTHoe)?

Jlokasate, 4T0 APOOH _ HECOKpaTuma.

O N ookr w DNdE

9. BbISCHHTH, IPU KAKAX HATYPATbHBIX 3HAUCHHAX N uncI0 N° —N menutes Ha 120.
10. JlokazaTh, 4TO MPOM3BEACHUE YETHIPEX IMOCIEOBATENLHBIX HATYPAIBHBIX YHCEN, CIIOKEHHOE C SIUHUIICH,
€CTb TOYHBIM KBaJpaT.

11. Tpéxsmaunoe uncao ADC memures ma 37. Jlokaxute, uTo cymma uncen bca u cab Taxke genutes Ha 37.
12. TTonoxuTenpHOe Yncao X TaKOBO, 4TO X° + X2 =7.Jlokaxxute, 4TO YHUCIO X° + X ° —IEII0€, ¥ BBIYUCIUTE
ero.

Tema 2. YpaBHenus, cucteMbl ypaBHeHuii. OyHKIHOHAILHbIE ypaBHeHUs (6 4acoB)

ILnan:

Jenenne MHOTOUIEHOB 1 Teopema besy.

Kophau MHOrounena u teopema Buera.

YpaBHEHN B IENBIX YHCITAX.

Cucrembl ypaBHEHHI B IENBIX YHCTIaX.

JuohaHTOBHI ypaBHEHHS.

. Hemast vactph uncna. JIpobHast 9acTh Yricia. 3a1a4u C IMEeIOH JacThIO.

Jluteparypa: [1, c. 7-163]; [2, c. 126-346, 391-430]; [3, c. 46-109]; [4]; [5, c. 12-21, 89-320]; [6, c. 14-40].

ookhwbdE

HpuMep Keic-3a7aHus AJI5 KOJIJIEKTUBHOI0O pelIeHus:

3anaua. Peumnts ypaBHenne: 4 —X° + 1+ 4X +\/X2 +y?-2y-3= (‘/’X4 -16 -y +5.
(X+y)(x+y+2)=72,

— | nomzanaya. Penmts cucremy ypasuenwii: < (y + z)(X+ Yy +2) =120,
(z+Xx)(x+y+2)=96.

(X* +xy + y*)y/x +y? =185,
(X* =Xy + y?){X* +y* =65.

— |l mom3amaya. Pemuts cuctemMy ypaBHEHUN:

3aganus 1Ji CAMOCTOSITEbHOH pPadoThI.

2
1. Pemmwth ypaBHEHHE: L +4—§ = 10[5 —ij
3 X 3 X

2. Pemmts ypasrenne: (X+2)* +x* =82.

3. PemmuTh ypaBHEHHE: \/3X2 +6Xx+7 +\,'I5X2 +10X+14 =4—-2x—X°.
4. Pemmutb ypaBHEHUE: \/X+3—4\/X—1 +\/X+8—6\/X—1 =1

X+y Xy 1
L+ =a+-,
5. Pewmrts cucremy ypauennii: ) XY XY a
X2y, X .1
Xy X-y c

6. Pemmts cucTeMy ypaBHEHHI: )
X+Yy+C0s°zZ=2.

X +y?=a,

7. Pemmts cucTeMy ypaBHEHHI:
X+Xy+y=h.



10.

11.

XZ

12.

JokaxwuTte, uto u3 100 menbIX Ynuces MOXKHO BhIOpaTh HECKOIBKO YMCEINT TaK, YTO UX CyMMa OyJIeT AeTUThCs
Ha 100.

JlokaxkuTe, 4TO JUIA KaXKIOro MPOCTOro YKcia, OOJBIIEro MITH, CYIIeCTBYeT Yucio Buaa 11...1, nensmieecs
Ha 3TO YHUCIIO.

JIOKaXuTe, 4TO €CiIU HATypalbHble UMcIa @ M D B3aUMHO IIPOCTHI, TO HalAETCS Takoe HaTypanbHoe K, uTo

a* —1 nenurcs na b.

Haiinure Han6onbimee uncao C Takoe, 4To mpu Bcex X BHIMOJNHSAETCS HEPABEHCTBO
>C[X{x}. ([X]— uenas wacts umcma X, T.e. HaubonmblIee LENOE YMCIO, HE MNpeBocxoximee X ;
{X}= X —[X] —npobuas 1acts uncna X, 0<{x}<1.)

B tpeyronsauke ABC mnpoBeaeHa Ouccektpuca CD. M3BecTHO, 4TO LEHTpP OKPYKHOCTH, BIIMCAHHOW B
tpeyronbauk BCD, coBmamaer ¢ EHTPOM OKPYXKHOCTH, OIMCAHHOW OKOJIO TpeyroyiibHuka ABC. Hadigute

yrisl Tpeyronsauka ABC.

Tema 3. KBanpartHblii TpéxusieH. YpaBHeHHs B IeJIbIX Yynciax (6 yacoB)
Inan:

©CoOoNeO hwd

Belienenne nNoHOro KBaapara U3 KBaApaTHOrO TPEXWIEHA.

Paznoxenue KBaIpaTHOro TPEXWIEHA HA JIMHEHHBIE MHOKUTEIIH.

Pemenue kBaipaTHBIX HEPABEHCTB.

3aBHCHUMOCTD PacIoNoKeHus rpaduka GYHKIUI KBaIPaTHOro TpexwieHa ot a, D .

PaBHOCHIIBHOCTB M CIIECTBUS B 337]a9aX C KBaJIPAaTHBIM TPEXWICHOM.
CpoiicTBa QyHKIHIA, TPUMEHSIEMbIC TIPU PEIICHUN YPaBHEHHUI 1 HEPABEHCTB.
PanmonanbHble HEpaBEHCTRA.
YpaBHEHNS U HEPABEHCTBA, CUCTEMBI I COBOKYITHOCTH, METOBI MX PELICHHUS.
PaBHOCHIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.

JluneiiHbple ypaBHEHMS U HEPABEHCTBA.

Penienue TMHENHBIX HEPABEHCTB.

KBanpatseiit TpexuneH. KopHu KBaJpaTHOro TpexuwieHa.

Meron MHTEpBAJIOB IIPU PELLICHUU HEPABEHCTB.

OxcTpeMyMbl. OIEeHKH.

Pasznmuunblie cBoiicTBa yHKITUI.

@YHKIMOHAJIBHBIE YPABHEHUS.

Jureparypa: [1, c. 164-263]; [2, c. 431-439]; [3, c. 147-155]; [4, c. 77-130, 135-162], [5, c. 28-46, 91-110].

IIpumep keiic-3a7aHuA VISl KOJJIEKTHBHOIO pPellleHUs

| mogzamaqa. Pemmuts ypaBHEHHeE:

1 f(_j
X+1

2. f(x)+f(1i):x.

Il mog3amava. Pa3iouTh HA MHOXKHUTEITH:
X2+ x* +1.

X2+ x+1.

(a—b)*+(b-c)®+(c—-a)’.

Il mog3anaya. Haiitu cymmy:

1 1 1

1. + +..+ .

1.2.3-4 2.3-4.5 n(n+1)(n+2)(n+3)
2. S=1+2X+3x° +4x3 +...+nx" .
3.1 14-2-24+3-3+...+n-nl,
IV nmomzagayda. ¥V mocku 8x 8 vacTe KIETOK IMOKpaiieHa B YEPHBIN I[BET, a OCTAJbHEIE - B Oenbril. OmxHUM
XOIIOM JIF0OBIe TpU KIIETKH, oOpasyrome "yromok" (kBaapar 2x2, W3 KOTOPOTrO yJaajieHa OJHa KIIETKa),
MOXHO HeperaCI/ITB B HpOTI/IBOHOHO)KHLIﬁ OBECT. I[OKa)KI/ITe, YTO 3a HECKOJIBKO XOI0B BCHO ,Z[OCKy MOXHO
MepeKpacuTh B OETbIi 1IBET.
V nomzanaua. [IpsmoyroneHuk pasmepa 19 x93 (Gonbluas CTOpOHA TOPU3OHTAIBHA) Pa3aei€H MPSMbIMH,

napajiieJibHbIMU €0 CTOPOHAM, Ha CAUHUYHBIC KBAJAPATHUKH. HepBOHaqaano B JICBOM HHMXXHCM KBaJIpaATHKE
CTOUT (l)I/IHIKa. IIBOG IIKOJIbHUKOB HUI'ParOT B TaKYHO HIPY. XOI[SIT o o4dcpeau. 3a X004 pas3pemacred




MepeBUHYTh (DUINKY Ha JI000E KOJIMYECTBO KBAJPAaTUKOB BBEpPX WU BhpaBo. [IIKoibHHK, KOTOPBIA HE
MOXKET CJeNiaTh XOJ, NpourpbiBaeT. KTO BBIMTPHIBACT NMPU NPABUIBHON Wrpe:. HAYMHAIOUIMNA WIA €ro
napTHép?

VI nomzamaya. Halit HanMeHbIliee HaTypaibHOE YUCIO N, Takoe, uTo yucio N! nemurcs Ha 990.

3anaHus 1J5 CAMOCTOATEJIbHON padoThl.

1.

2.
3.

4.

o

©w

10.

2_
11.

12

13.

14

15.

16

17.

18

19.

20

Pemnts ypaBHenue: f X +2f(x+1) =x+1.
X+1

Pasnoxkuts Ha MHOKHTemH: Xo + X' +1.
Pasnoxuts Ha Maoskutenn: (a—X)y® —(a—y)x® +(x—y)a’.

1 1 1
Haiitu cymmy: + +..+ .
1+V2 2+43 J2016 ++/2017
a’b’
Yucia & u b YZAOBJICTBOPSIIOT PaBEHCTBY ———— 0 =1. HaiimuTe Bce BO3MOXXHBIC 3HAUYCHUS BbIPAXKCHUS
a —
a’ —b?
a’+b?
Oyuxums T (X), koropas onpenenesa Ha Beeii npsmoii, Takosa, uto 2 f (X) + f (L—X) =3x%. Haiitu f (5).

N 1 3
a+b b+c a+b+c

Ecnm mist cropor @, b, C TpeyronbHuKa BBINOMHAETCS COOTHOLIEHHE , TO OJIMH

U3 yrioB TpeyroibHuka pasen 60°. Jlokasath 3T0.
Haiitu xopu ypasserns (X2 +D)(1+ X% +x* +...+x*2) = 2kx®* L, keN.

Cpenu 5 moHer omgHa (anbinuBas. M3BecTHO, YTO OHA OTIMYAETCS OT HACTOSIIMX MOHET BECOM, HO
HEU3BECTHO, JIer4ye OHA WM Tshkenee. Macca Hacrosiel MoHeThl ST. Kak ¢ moMolpio ByX B3BEIIMBAHUHN Ha
Yalle4yHbIX Becax 00HAPYKUTh (hajIbIIUBYIO MOHETY, UMES OJHY THPIO MAaccoit 5t.

HaiiTn MHOXXECTBO TOUYEK TUIOCKOCTH, KOOPIUHATHL X, Y KOTOPBIX YIOBIETBOPSIOT HEPABEHCTBY

2 2 242 2\2 2 2
X2 y? 1= x%)? + (1 y2)? — (1= x*)(A- y*) > 0.
HaiitTh  MHOXECTBO  TOYEK IIIOCKOCTH, KOOPAHMHATHI KOTOPBIX  YIOBJIETBOPSIOT  HEPABEHCTBY
sinz(x? +y?) <0.
Pemmts ypasaenue arcsin X(x+ y)-+arcsin y(x+y) =r.

Ecnmu cropona TpeyronpHHKa MEHbBIIE CPEAHEro apu(MeTHUecKOro ABYX APYTHX €ro CTOPOH, TO YTOI,
TSI TPOTHUB 3TOW CTOPOHBI, MEHBIIIE YeM CpefHee apupMeTHniecKoe ABYX APYTUX ero yrios. Jloka3aTs
3TO.

[Iycte AB — nmamerp oxpyxknoctH ¢ mentpom B Touke O, a P — Touka, nexamas BHyTpH OKPYKHOCTH.

Xopast AQ u BR mnepecexarorcs B Touke P. Ilyctes X —Touka nepeceuenus paauyca OQ ¢ xopnoii BR,
a Y —rtouka mepecedenus pagmyca OR ¢ xopmoit AQ. Vkaszate Bce Touknm P Takue, uto BOKpyr
gerbipéxyronpauka OXPY MoXHO onmcats OKpY:KHOCTb.

BhIUHCIHTE CyMMy a+aa+aaa+...+a..aa (a<9).
n

2 2
JeBSTh MHOTOYTOJBHUKOB IUIOmAAbi0 1 M pacrmonokeHsl BHYTpPU Kpyra miomanpio 5 m°. Jlokaxure,

™ . 2
4TO 10 KpanHEHU MEPEC JIBa U3 HUX UMCIOT 06H_Iy10 4acCThb, IUIOIIAJIb KOTOPOHU HC MCHBIIC, YEM 1/9 M.

Jlokaxkute, 4to rpu Jirobom merom K >0 2 +1 ngenurcs Ha 7.

tg;z+...+arctg

Haiigure cymmy N ciaraemeix arctg .
1+3+3 1+n+n?

+12 + arctg m +arcC

2 42 8 _ 4 rANN
Boimonaure ymuokenne (X —X+1)(X" =X +1)(X° —=x" +1)...(x= —x°  +1).
2 92 g2 N2

BHETITe Y S =1 3735 5.7 T 2n D+
) ] ] n-1)(2n+



