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MeTonnyeckue peKOMeHIaUU

1.1 Meroauueckne peKOMEHJANUHM MO OPraHU3aNMU PpadoThl 00y4YalOIIUXCS BO BpeMs TPOBeIeHHSA
JICKIMOHHBIX 3aHATHI

B xozme mekuuii mpemnonaBateib M3JaracT U pa3bsCHACT OCHOBHBIC, HAHMOOJEE CIOXKHBIE MMOHATHUS TEMBI, a
TaKXKe CBA3aHHBIC C HEW TEOPETUUECKUE U MPAKTHUYECKHE POOIeMBI, JaeT PEKOMEH AN ISl IPAKTUYECKOTO
3aHATHS ¥ YKa3aHUA JJIs BBIIIOJHEHUS CAMOCTOATEIbHOMN paboTHI.

B xoze 1eKunoHHBIX 3aHATHH 0OydaromeMycss He00X0AMMO BECTH KOHCIICKTHPOBAaHUE y4eOHOrO MaTepHaa.
OOpamath BHUMaHUE Ha KaTeropuu, (popMyIrMpOBKH, PaCKPBIBAIOIINE COAECP)KAHUE N3y4aeMOl TUCIMILIMHEL,
Hay4yHbI€ BBIBO/IBI U MIPAKTUYECKHE PEKOMEHAAIINH, TOJOKHUTEIbHBIHN OIBIT B OPAaTOPCKOM UCKYCCTBE.
XKenaTenbHO OCTaBUTH B Pa0OYMX KOHCHEKTax MOJS, HA KOTOPBIX JellaTh IOMETKH, MOJYEPKHBAIOLINE
0COOYI0 BaXHOCTh T€X WJIM HWHBIX TEOPETUYECKHX IOJIOKEHUH. PekoMeHmyeTrcs aKTHBHO 3a7aBaThb
MPENoJaBaTeIi0 YTOYHSIONIME BOIPOCH C LENbI0 YSCHEHUS TEOPETUUECKUX IOJIOKEHHUH, pa3perieHus
CTIIOPHBIX CUTYaLHH.

1.2 MeTtoauyeckne peKOMEHAANMNH MO MOATOTOBKE K MPAKTHYECKUM 3aHATHIM

Ha npakTudeckoM 3aHATHM CTYIEHTBl PEINAIOT 3aJa4d T0J PYKOBOACTBOM mpemnonasarens. CemunHap
MIPOBOJUTCS 110 Y3JI0BBIM M HanOoJIee CIOKHBIM BOIIpocaM (TeMaM, pasjesiaMm) y4eOHOM mporpaMMsl.
[IpakTrdeckue 3aHATHUS MMOCBAIICHBI N3YYSHHIO HanOoJIee BAKHBIX TeM yueOHOW AucHuIuInHbL. OHU CIyXKat
JUISL 3aKpETUICHHs] N3YUYEHHOTO MaTepralia, pa3BUTHs YMEHUH U HaBBIKOB MOATOTOBKH JIOKJIAJ0B, COOOIIEHH,
NpuOOpeTEeHNs ONbITa YCTHBIX IMyOJWYHBIX BBICTYIICHWH, BEJICHHUS TUCKYCCHH, apTyMEHTAIlMd W 3alIUThI
BBIIBUTAEMBIX ITOJIOKEHUH, a TAKKe AJIs1 KOHTPOJIS MIPEMO1aBaTeNIeM CTENEHU MOATOTOBIEHHOCTH CTYACHTOB
10 U3y4aeMoil TUCITUITHHE.

B xoze moAroToBKM K MPaKTHYECKUM 3aHATHAM CIIeAyeT U3YUYHUTh OCHOBHYIO U JIONIOJHUTEIBHYIO JUTEPATypy,
y4eCTh pEKOMEH 1AM TpernoaBaTess U TpeOoBaHus pabodeil mporpamMmel.

MOoKHO NOATOTOBUTH CBOW KOHCIHEKT OTBETOB IO pacCMAaTPHUBAEMOM TEMATHKE, MOATOTOBUTH TE3MCHI IS
BBICTYIUICHUH 110 BCEM Y4eOHBIM BOIPOCAM, BRIHOCUMBIM Ha 3aHsTHE. CleayeT MpoayMaTh IPUMEPHI C LEIbI0
o0ecrieyeHus] TECHOW CBA3M H3Yy4aeMOM TEOpUH C pPEaJbHOM NPakTHUKOH. MOXKHO [IOMOJHHUTH CIHCOK
PEKOMEH/IOBAaHHON JINTEPaTypsl COBPEMEHHBIMA HWCTOYHHKAMH, HE TMPEACTABICHHBIMA B  CITUCKE
PEKOMEHIOBaHHOM JINTEPATYPHI.

1.3 MeToanyecKkue peKOMEHIANNH K CAMOCTOSATEIbHOM padoTe

CamocrosTenbHas paboTa — mIaHupyemMas yuaeOHas, yaeOHO-HCCIIeIOBaTENbCKAs, HAyIHO-HCCIIE0BATEIbCKAS
paboTa CTyIeHTOB, BHITIOJHIEMAast BO BHEAYAUTOPHOE BPEMS 1O 33JaHHIO U IIPH METOIMYECKOM PYKOBOJICTBE
npernojaBarens, HO 0e3 ero HemnocpeICTBEHHOrO y4acTusl (P YaCTHMYHOM HENOCPEJICTBEHHOM YYaCTHH
MIperoAaBaTesi, OCTaBIIAIONIEM BEIYIIYIO POJIb 3a pabOTOM CTYIEHTOB).

CamocrositenpHas pabota cryaenToB (nanee — CPC) B BY3e siBisieTcss BaKHBIM BHJIOM Y4eOHOH W HaydyHOH
nesitenbHOCTH cryneHTa. CPC urpaer 3HaYMTENBHYIO POJIb B PEUTHHIOBOM TexHoNornu 00yuenus. OOyueHne
B BY3e Brirouaer B ce0s ABe, MPaKTHUECKH OJWHAKOBBIC IO OOBbEMY U B3aMMOBIHUSHHIO YacTH — Ipolecca
o0y4eHust u mpouecca camooOydenus. [loaromy CPC momxHa ctath 3QQeKTHBHONW U IeJCHANpPaBICHHON
paborToii cTyneHTa.




K coBpeMeHHOMY crienmanicTy OOIIECTBO MPEABABISACT JOCTATOYHO MIMPOKUH NepedeHb TpeOOBaHU, cpeau
KOTOPBIX HEMaJIOBaXXHOE 3HAUCHUE UMEET HaJIU4KEe Y BBIITYCKHUKOB ONPEEJIEHHbIX CIIOCOOHOCTEH U YMEHHUs
CaMOCTOSITEIbHO J00BIBaTh 3HAaHMUA W3 Pa3IMYHbIX HCTOYHUKOB, CHUCTEMAaTH3MPOBATh IIOJIyYCHHYIO
nHPOpPMALIMIO, N1aBaTh OLEHKY KOHKPETHOW cuTyanuu. POpMHUpOBaHHME TakKOrO yMEHHsI MPOUCXOJUT B
TEYEHHE BCEro IMepHoAa OOyueHHs uepe3 Y4acTHE CTYIEHTOB B IMPAKTHUYECKUX 3aHATHAX, BBIIOJIHEHHUE
KOHTPOJIbHBIX 33JJaHUI M TECTOB, HAIMCAHNWE KyPCOBBIX U BBIITYCKHBIX KBANH(UKAIMOHHBIX padoT. Ilpu 3Tom
CPC urpaert pemarouiyo poiib B X0/1€ BCero yu4eOHoro nporecca.

B mporuecce camocTosATENsHONH PabOThl CTYJEHT MPUOOpETAaeT HAaBBIKM CAMOOPTaHMU3allUHM, CaMOKOHTPOJI,
caMOyIpaBJeHUs, caMoOpe(IeKCHM W CTaHOBUTCS AKTHBHBIM CaMOCTOSTEIBHBIM CYOBEKTOM Y4eOHOH
JeSITEbHOCTH.

DopMBI CaMOCTOSTENBHOM PadOTHI CTYIEHTOB pa3Ho00pa3Hbl. OHH BKIIIOYAIOT B Ce0:

- U3y4YeHHEe y4eOHOM, HayYHOW W METOJUYECKOW JUTEpaTyphl, MaTepHajOB IEPHOANYECKUX H3AAHUH C
MPUBJICYCHUEM OJIIEKTPOHHBIX CPEACTB OQHUIMATBHONW, CTATUCTHYECKOH, MEPHOANYECKON M HaydHOU
nHpopMaInm;

- IOJATOTOBKY JOKJIa0B U pedepaToB, HAIMCAHUE KYPCOBBIX M BBIITYCKHBIX KBAIN(UKALIMOHHBIX paboT;

- yyactue B paboTe cTyIeHUeCKIX KOH(EpEHIINH, KOMIIEKCHBIX HAYYHBIX UCCIICTOBAHUSIX.
CamocTrosiTenpHas paboTa MpHOOIIAET CTYJCHTOB K HAYYHOMY TBOPYECTBY, MMOUCKY U PELICHUIO aKTyaJlbHBIX
COBpPEMEHHBIX PoOIIeM.

OcHOBHOI (opMOW CaMOCTOSTETPHOW pPAa0OTHI CTYIEHTAa SBISAETCS W3yUYeHHE KOHCIIEKTA JIeKIHA, WuX
JOTIOJIHEHUE, PEKOMEHAOBAHHOW JIUTEpPaTyphl, aKTUBHOE Yy4yacTHE HA MPAKTHYECKHX M CEMHMHApPCKUX
3aHATHUAX.

Yrenue yueOHNKA

Nzyuas Matepualn no y4eOHHKY, CIEIYeT MEePEXOJAUTh K CICIYIOMEMY BOMPOCY TOJNBKO MOCIE MPABUIBHOTO
MOHUMAaHUS TIPEABIIYNIECTO, MPOU3BOJA HAa Oymare BCe BBIYMCICHHS (B TOM 4YHCIC M TE, KOTOpPbIC paau
KPaTKOCTH OMYIICHBI B yYeOHUKE) U BBITIONHSS UMEIONIHECS B YUCOHUKE YEPTEKH.

Oco0oe BHMMaHHWE ClIeyeT oOpallaTh Ha OINpPEIEICHHUE OCHOBHBIX MOHATHH. CTYIEHT NOJIKEH MOAPOOHO
p336l/lpaTI) IMPUMEPBI, KOTOPLIC MNOACHAIOT TAKUC OIPCACICHHA, U YMCTb CTPOUTH aHAJIOTMYHBIC ITPUMEPLI
CaMOCTOSITEIBHO.

HeoOxomuMo TOMHHTB, 4YTO KaXKaas TeopeMa COCTOMT W3 TMPEIINONOKEHHH U yTBepxaeHus. Bce
MPEONOKEHHS JIOJDKHBI 00SI3aTENBHO WCIONB30BaThCs B JIOKa3aTenbcTBe. HyXKHO TOOWBAThCS TOYHOTO
MpeJCTaBICHUsI O TOM, B KAKOM MECTE J0Ka3aTelbCTBa HCIOJB30BAHO KAXKAOE MPEATOI0KEHUE TEOPEMBI.
[Tosile3HO COCTABIATH CXEMBbI J0Ka3aTeIbCTB CIIOKHBIX TeopeM. [IpaBHiIbHOMY IMOHMMAHUI0 MHOTHX TEOPEM
MOMOTraeT pa3dop MPUMEPOB MaTEeMATHYECKUX OOBEKTOB, OOJAMAIOIUMX W HE OO0JIQJAIoNIMX CBOMCTBAMH,
YKa3aHHBIMHU B IMPEATIOIOKCHUAX U YTBEPIKACHUAX TEOPEM.

[lpu w3ydeHnn marepuana 1Mo y4eOHHKY IMOJIE3HO BECTH KOHCIIEKT, B KOTOPBI PEKOMEH/IYETCS! BIUCHIBATDH
omnpeaencHus, GOpMyITHMPOBKHU TeopeM, GopMyIibl, ypaBHEHHs | T. 1. Ha MOJIsX KOHCIIEKTa ClIeyeT OTMEYaTh
BOTIPOCHI, BBIZICTICHHBIC CTYICHTOM IS TIOTYYCHHSI MUChMEHHON MM YCTHOW KOHCYJIBTAI[UH TIPSO/ IaBaTes.
[MucemenHoe odopmiieHne paboTHI CTYIEHTa HMEET NCKITIOYUTEIHHO BAKHOE 3HAUEHHUE. 3allMCH B KOHCIIEKTE
JIOJDKHBI OBITh CHIENIaHbl YHCTO, AaKKYPATHO U PACIIONIOKEHBI B OMPEICICHHOM MOpsiake. Xopoliee BHEITHEe
oopmiieHHe KOHCIEKTa [0 W3YyYEeHHOMY MaTepually He TOJbKO MPUYYHT CTYACHTa K HEOOXOJMMOMY B
paboTe MOPAAKY, HO M TIO3BOJUT €My H30eKaTh MHOTOUHCIICHHBIX OIIUOOK, KOTOPBIC MPOUCXOJAT H3-3a
HEOPEKHBIX, OSCIOPSIOYHBIX 3AMHUCEH.

BrIBOJIBI, TTONy4YeHHBIE B BUE (HOPMYII, PEKOMEHAYETCSl B KOHCIIEKTE MOTYEPKUBATH MM 00BOJUTH PAMKOIA,
LITO6])I pyu NCPEUYNUTBIBAHUN KOHCIICKTAa OHHW BBIACIIAIMCH WU JIYUIIC 3allOMUHAJINChH. OneIT IIOKa3bIBACT, 4YTO
MHOTHM CTYJICHTaM MOMOTaeT B pa0dOTe COCTAaBIICHHE JIMCTA, COJCPIKAIEro BaKHEHIe U Hanboiee 4acto
ynotpebisiemble (hopMyIibl Kypca. Takoil JUCT HE TOJIBKO MOMOTaeT 3alOMHUTH (DOPMYJIBI, HO M MOXKET
CJIY)KHUTb IMOCTOSAHHBIM CIIPAaBOYHUKOM JJIA CTYZACHTA.

CamonpoBepka

Ilocne w3yueHHs ompeneNeHHOM TeMbl MO Yy4YeOHHMKY UM pelIeHHS JOCTaTOYHOI'O  KOJMYECTBa
COOTBETCTBYIOUIMX 3aJad CTYIAEHTY PEKOMEHAYETCS BOCHPOM3BECTH IO NAMSITH OINpPEAEICHHS, BBIBOJBI
¢dopmyn, (GHOpMYIMPOBKM M JIOKa3aTeNbCTBA TeopeM. Bompocsl ansi caMONpoBEpKH, NpPHUBEACHHBIE B
HACTOSIIEM OCOOHH, JIaHbI C IIETTbI0 TOMOYb CTY/ICHTY B MOBTOPEHUH, 3aKPETUICHUH H MPOBEPKE TPOYHOCTH
YCBOGHHSI M3YYEHHOr0 Marepuana. B ciydae HEoOXOAMMOCTM Hao elle pa3 BHUMATEIbHO pa3o0paTbcsa B
MaTepuaje yueOHUKa, PEIIHUTh P 3a]1a4.

HNHorga HEmOCTaTOYHOCTh YCBOGHHMS TOTO WM HHOTO BOMPOCA BBIACHAETCS TOJNBKO TPH HW3YYEHUH
JanbHeNIIero Mateprana. B aTom ciyyae Hajo BEpHYThHCS Ha3al U OBTOPUTH IJIOX0 YCBOSHHBIN pa3ien.

1.4 MeTtoanueckne peKOMEHIANNH MO PENIEHUIO 327124, B TOM YHCJIE JOTOJTHUTEIbHBIX

BaxxubIM KpuTEpHEM YCBOCHHUS TEOPHH SBIISETCS YMEHHE PeIlaTh 3aa4i Ha MIPOHICHHBI MaTepral.



IIpu pemenuu 3agay Hy>KHO OOOCHOBaTh KaXKAbIM 3Tal pelIeHUs HUCXOAS U3 TEOPETUYECKUX IOJIOKEHUH
Kypca. Eciu cTyieHT BUAMT HECKOJBKO IIyTeH peLIeHus, TO OH AOJDKEH CPaBHUTh MX M BbIOpaThb M3 HHUX
camblid myuiuid. [Tone3Ho 10 Hayana BEIYMCICHUN COCTaBUTh KPaTKUM IJIaH pElIEeHHUS.

Pemenus 3agau u nmpuMepoB cienyeT uzjiaraTb HOAPOOHO, BBIYUCICHMS paclojiaraTh B CTPOrOM MOPSIKE,
OTJENsIsl BCIIOMOTaTeIbHbIC BHIYMCICHUSI OT OCHOBHBIX. UepTekH MOXKHO BBIIOJHATH OT PYKH, HO aKKypaTHO
U B COOTBETCTBHU C JaHHbIMH ycioBusiMH. Ecnm ueprexx TpeOyeT 0co00 TIIATEIBHOTO BBIIOIHEHUS
(Hampumep, mpu rpa@uUecKod NPOBEPKE pEIICHUs, IOJYyYEHHOIO IIyTeM BBIYUCICHHUH), TO CIELyeT
MOJIb30BATHCS IMHEHKOW, TPAHCIIOPTHUPOM, JIEKaJIOM M YKa3bIBaTh MacITad.

Pemenne xaxxaod 3amadyd JOJDKHO TOBOAUTHCS IO OTBETa, TPeOyeMOro YCIIOBHEM, M 1O BO3MOXKHOCTH B
o011IeM BHJIE ¢ BBIBOAOM (HOpMYIbL. 3aTeM B MOTYYEHHYIO (POPMYITY MOJICTABISIOT YHCIOBBIE 3HAUCHHUSL.

B mpoMeXyTOYHBIX BBIYHCICHUSIX HE CIEAYEeT BBOAUTH MPUOIMKEHHBIC 3HAYCHUS KOPHEH, YKcia 77 U T. II.
[lonmy4yeHHBI OTBET clieayeT MpOBEpSATh criocoOamM, BHITEKAIOUIMMU W3 CYLIECTBa NaHHOH 3amaun. Ecmim,
HamnpUMep, peliajach 3aa4a ¢ KOHKPETHBIM (DU3NYECKUM HJIM TeOMETPUYECKUM COJEPKaHHEM, TO MOJE3HO,
MIPEKJE BCETo, MPOBEPUTH PA3MEPHOCTH TMOJyYeHHOro OoTBeTa. [lone3Ho Takxke, eciu BO3MOYKHO, PEIINUTh
3aJady HECKOJIBKMMU CIIOCOOaMU U CPAaBHUTH IOITy4YEHHbIE PE3YIbTATHI.

Pemenue 3amay ompeneneHHOTO THMA HYKHO NPOJODKATh A0 MPHOOPETEHHS TBEPABIX HAaBHIKOB B HX
pelIeHnN.

Ilepen pemienweM 3amaud JODKHO OBITH MOJHOCTBIO TPHBEACHO e ycioBue. CaMo pelIeHHE ClleayeT
COIMPOBOXKAATh HCO6XOZII/IMI>IMI/I pacu€TaMu U NOACHCHUAMU C YKa3aHHUCM INPHUMCHACMBIX (I)OPMYH, adHaJIN30M
U BBIBOZAMH.

PabGora momkna OBITH OhOpMIIEHAa aKKypaTHO, HamvcaHa pa30opunBO 0€3 TOMapoK, 3a4epKUBaHUN U
COKpAILICHUI CIIOB.

1.5 Mertoauueckue yKa3aHus M0 NOAr0TOBKE K PelICHUI0 KeiiCOB — MPAKTHYECKUX CUTYalMii

Keiic (B mepeBome ¢ aHrim. — ciy4ail) mpeacTaBisieT coOOH MPOOIIEMHYIO CHTYAIWIO, MpeiiaraeMyro
CTYAECHTaM B KauecTBE 3a/JauM AJIsl aHAJM3a U MOMCKa petieHus. OObIYHO Keiic COAEP)KUT CXeMaTHYeCKOe
CIIOBECHOE OINMCAaHWE CHUTyalluM, CTAaTHCTUYECKHE NaHHBbIEe, a TaKKe MHEHHUS M CYXKIEHUS O CHUTyallUsX,
KOTOpBIE TPYAHO Tpeackasarh WM U3MepHuTh. Kelc, oXBaThIBaeT Takue BUABI PEUYEBOM NEATEIBHOCTH Kak
YTEHHUE, TOBOPEHUE U TIHCHMO.
Keiicbl HarmsaHO IEMOHCTPUPYIOT, KaKk Ha MpPaKTHKe NpUMEHSAeTCsl TeopeThdeckuil martepuan. JlaHHBIHM
MaTepHrai HeoOXOUM JJIsl OOCYKIICHHS TpeiaraeMbIX TEM, HAllPaBICHHBIX Ha PAa3BUTHE HABBLIKOB OOILICHHS
W TIOBBIIICHUS! MPO(ECCHOHATIBHON KOMIIETEHIIMK. 3a4acTyi0 B KeHcax HeT SICHOTO PelIeHUs] MPOoOJIeMbl H
JOCTaTOYHOI0 KOJIM4YecTBa HH(OpMAaLUH.
AHanu3 Keiica I0JDKEH OCYLIECTBIATHCS B ONPEIEICHHOM 1T0CTIeI0BaTEIbHOCTH

- Beinenenue npo6aemsl.

- ITonck (axToB 10 KaHHOI HpobIeMe.

- PaccMoTpenune anbTepHAaTUBHBIX PEIICHUH.

- Br16op 000CHOBaHHOTO pelIeHus!.

1.6 MeTOI[H‘leCKI/Ie PCKOMEHAAIMU 110 BBINMOJHCHHUIO JOMAITHUX U HHAUBUIYAJIBbHBIX 3anaﬂnﬁ

JomairHue 3aaHusl 0 Kypcy BBIIOJHSIOTCS 00Y4YaIOIIMMHUCS CaMOCTOSATENBHO B OTJAENBHON TETPaan WU B
TeTpajy JUIsl IPaKTUYECKHUX 3aHITHH.

JloManiHve 3aiaHus OPHEHTHPOBAaHBI HA 3aKPEIJIEHHE TEOPETUYECKOr0 MaTephana, H3y4eHHOTO B XOJE
JIEKIIMOHHOTO 3aHATHS U OTPAOOTaHHOTO HA MPAKTHUECKHX 3aHATHUSIX 1O KAXKJOH TeMe Kypca.

[Ipu BBITTOTHEHUH TOMAIITHETO 33JaHMsI 00YYarOIINACS JODKEH MOBTOPUTh TEOPETHUECKUN MaTepral JIEKIIUN
O JIaHHOW Teme; pa3o0paTh 3aJlaHusl, BHIMOJHEHHBIC HA MPAKTUYECKOM 3aHITHU; 3aIlUCaTh YCIOBHE 3aJlaHHs
B TETpajb; MOJHO M C OOOCHOBAHWMEM MACWCTBHI BBIOJHWUTH PELICHHE 3aJaHUi; NP HEO0OXOIUMOCTU
MPUBECTH HEOOXOANMBIE YTOUHEHHUS ((POPMYIIBI, TEOPEMBI, YTBEPKACHH), HA OCHOBE KOTOPBIX MPOBOIMIOCH
peLIeHuE; 3alicaTh OTBET WU BBIBOJ.

Bce wnamBmimyanpHBIE 33aHHA HEOOXOAWMO 3allUTHUTh B YCTHOW (opMe, OTBETHB Ha BOMPOCHI
MIperoAaBaTes 10 BRITOJHEHUIO 33JaHUH M1 0OOCHOBAHUIO MTPHUBEIEHHOTO PELICHHMS.

1.7 MeTozmqeume PEKOMEHIAIIMHA 1O BHINMOJHECHUIO KOHTPOJIbHBIX paﬁOT

KOHTpO.HBHI)Ie pa6OTBI 10 )IaHHOﬁ JUCHHUINIMHE BBITIOJIHAKOTCA B OTACIIBHBIX TETPAAAX IJId KOHTPOJIBHBIX
pa60T WM Ha OTACIIBHBIX JIMCTAX, KOTOPBIX XPAHATCA Yy NPEIOAaBaTe/IA; B HUX KE O6yanOHII/H‘/'IC$I BBITIOJIHACT
paboTy Haj MAOMYIIEHHBIMH OIIMOKAMM B CJly4ae HEYAOBJIETBOPUTEIBHOTO BBHIMOJIHEHHS KOHTPOJIBLHOM
paboThI MK AOTIOJIHUTEBHOE 3aJaHKe VISl JJOIYCKa K repecade KOHTPOIbHOM padoThI.

KonTponbHas pabota cuntaeTcs 3a4TeHHOM, €CIIH MPABIIILHO BHITOIHEHO HEe MeHee 60% 3amaHuii.

3amanust KOHTPOJIBHOM pabOoTHI BRIMOIHAIOTCS aKKypaTHO, ITOCTIEI0BATEIFHO, 000CHOBAaHHUE PEIICHHS U OTBET
00s13aTeNbHBI B KQJKIOM 33/1aHHH.



[Ipu Hanucannm paboOTH MOKHO MCIIOIB30BATh YEPHOBHUK.
[Ipu BBITONTHEHNHN KOHTPOJIBHBIX pabOT HE OIMyCKaeTcsl MCIOIb30BaHNE MOOMIBHBIX YCTPOMCTB, TaKETOB,
KaJbKYJISITOPOB, yI4eOHOMH JINTEPATYPHI.

1.8 Mertoanueckne peKOMEHIANNH M0 BHITIOJTHEHUIO TECTa

HToroBslii TECT IPOBOIUTCS B BHJIE KOMITBIOTEPHOTO TECTHPOBAHHS.

Jia ycrenrHoro MPOXOXKACHUS HTOTOBOTO TecTa OOydaloluecs B pPEeXHME CaMOIOJTOTOBKH BBITIOMHSIOT
3aJIaHuUs TOATOTOBUTENBHBIX TECTOB.

CrnoxxHbIe 331aHASA, BCTpEUYaeMbIe B TECTaX, CTYIEHTHI MOTYT BBITIOJNHATH HA TPYNIOBBIX M WHAWBHIYaTbHBIX
KOHCYJBTAIUAX 110 TIPEAMETY.

[lepen mpoxoxaeHueM TecTa OOYYAIONIUICS JODKEH MOBTOPHUTH BECh TCOPETUYCCKUN W TMPAKTHUYSCKUH
MaTepuai Kypca, BBIyYUTh OCHOBHBIC (DOPMYIIBI, ONPEICIICHUS, YTBEPKACHHS U TEOPEMBI, 3HATh CIIOCOOBI U
METOBI PEIICHUS KIIFOUEBHIX 3aJaHUi Kypca.

1.9 MeToanyeckne peKOMEHIANMH MO MOATOTOBKE K c1aye 3a4eTa

3ayer ocymiecTBISIETCSl B paMKaxX 3aBepIICHHs] U3y4YCHHUsS! TUCHUIUIMHBI M TI03BOJISICT ONPEAEeTUTh KAaueCTBO
YCBOCHHUS M3yUCHHOTO MaTepHaa, a TakKe CTeNeHb CPOPMUPOBAHHOCTH KOMITECTCHIIHH.
CryneHtsl 00s3aHBI CIaBaTh 3adeT B CTPOrOM COOTBETCTBUU C YTBEPXKICHHBIMH YYEOHBIMH IUIaHAMHU,
pa3paboTaHHBIMHE COTIIACHO 00pa30BaTENBFHBIM CTAHIAPTAaM BBICIIIETO 0Opa30BaHMUSL.
ITo maHHOM AMCHUIUIMHE 3a4€T NPUHHUMAETCS MO NPAaKTUYECKOM 4acTH Kypca. 3aJaHus, IpeljaracMble Ha
3a4yeTe, COOTBETCTBYIOT OLICHOYHBIM CpPEACTBaM MJsi HPOMEXKYTOUYHOM aTrTecTalMyd OOydaroIuxcsi IO
MpeaMeTy.
CryzneHT 00s13aH HE TOJIBKO NPEACTAaBUTh MPABUWIIBHO BBIIIOJHEHHBIE 3a1aHNsI, HO U 3aIIUTUTH CBOE PELICHHE.
[IpenonaBarento mpeaoCTaBseTCs NPaBO 334aBaTh CTYAEHTAM BOIPOCHI 10 PELICHUIO 33aHUI IPAKTUIECKOM
YacTU C LENbIO BBIIBICHHUS INIyOMHBI TOHMMAaHUS M3Y4YEHHOI'O Marepuaia U CTENEHH CaMOCTOSATEIBHOCTH
BBITIOJTHEHHS 3aJaHUI.
[lpu siBke Ha 3a4eT CTYACHTHI OO0sI3aHBI MMETh MpU ceOe 3aUETHYIO KHIKKY, KOTOPYIO OHHM HPEIbSBISIIOT
IIPENoJaBaTello B Hayale 3a4eTa.
PexomeHayeTcst ipu MOATOTOBKE K 3a4€Ty OMUPATHCS Ha CIEAYIONINHN TUIaH:

1. TToBTOPUTH TEOPETUYECKYIO YACTh Kypca.

2. Tlocne paboTs! Ha TEOpPHEH HEOOXOAMMO OTBETUTH Ha BOTIPOCHI ISl CAMOKOHTPOJISL.

3. TIoBTOpHTH METOJBI, CIOCOOBI M MIPUEMBI PEHICHHMS 3a/1a4 TI0 BCEM TeMaM Kypca, ONUpasCh Ha 3ajJaHusl,

KOTOpBIE pelragrch Ha MPaKTUUECKUX 3aHITUAX U MPeJIaraaich sl cCaMOCTOATENFHON paboThI.
4. PemnTh TUIIOBBIE 33/1aHUS 110 JAHHOW TEME.

I1. IlnaHbl NpaKkTHYeCKUX U JJA00PaTOPHBIX 3aHATHI

Mopnyas 1: JiieMeHTBI JTHHEHHON aaredpbl
ILnan:

agrwbdE

~No

Martpurel. Oneparuu Hag Matpuiamu. OdpaTHast MaTpuIa.

OreMeHTapHbIe PeoOpa3oBaHus MaTPULBL. PaHT MaTpUIbl, €r0 BHIYHCIICHHE.

Omnpenenureny BTOPOro U TPETHETo MopsiaKa. MUHOPHI U anreOpanvecKue JOMOTHEHNSI.

Onpenenurenu n-ro nopsiaka. CBoHcTBa omnpenenureneid. MeTonbl BHIYUCICHHS OpeaeTuTeNei.

Cucrembl TUHEWHBIX ypaBHeHMH. [IpuMeHeHne MaTpuIl M ONpeNeNuTeNed K PEelIeHHIO CHCTEM JIMHEHHBIX
areOpanvecKux ypaBHEHHUH.

Teopema Kponekepa — Kanenu. Merop I'aycca pelieHns cucTeM JTMHEWHBIX YPABHEHUH.

Penienue ofHOPOAHBIX CUCTEM YPaBHEHUH.

®opmynst Kpamepa.

Jlurepatypa: [2, c. 7-51, 55-86]; [3, c. 28-30]; [4, c. 96-134, 213-225].

IIpumep keiic-3agaHust VI KOJUICKTHBHOIO PelIeHUS

| nomzamaya. Pemmth cucTeMbl ypaBHEHUH:

x+3y=7 5 x—2y=5 3 2x -3y =13
2x+4y =10 " |3x+y=8 " |3x+5y=-9

Il nogzanayva. IlpencTaButh cucTeMbl ypaBHEHUH B MAaTpUUHON opme:



X+3y+2z2=5 X—-2y+4z=11 2x+3y+2z=1

4. 42Xx+4y—-272=8 5.<3x+2y+32=8 6. ¢3X+2y+3z=-1
3x—-2y-2=0 2x+5z=11 2X+Ty+4z=-2

11l mom3agauga. Pemmts cucteMebl YPABHEHUH KaXIbIM U3 U3BECTHBIX METO/IOB PEILICHHUS:
X-2y+4z=0 X+3y+2z2=5 2X+3y+22=4

7.4 3X—2y+5z=5 8. 92x+4y+3z=9 9.4 3X+5y+2z=4
2X—-4y+5z2=-3 3X+2y+z2=7 2X+3y+4z=-6

Bonipochbl 1J11 CAMOKOHTPOJISA:

1. JlaTb ompeneneHue MaTpHLBL.

2. llepeuncnuTb BUABI MATPHII.

3. Kakue onepaunu BEIIOTHAMBI HaJ MaTpuamu’?

4, TlepeunciauTh dJIEeMEHTaPHBIC TTPEOOPa30BaHMI MATPHIL.

5. B xakom cityyae BBIIIOJIHUMA OTIEPaLlUsl YMHOKEHUSI JBYX MaTpHIL?

6. Kakumu crmoco6amMu MOKHO BBIYHCIIUTD OTNPEACIUTH TPEThEro MopsiaKa?
7. IlepeuncinTe OCHOBHBIE CBOHCTBA ONPECITUTEICH.

8. HazoBuTe ycrnoBue cymecTBOBaHHS 00paTHON MaTPHIIEL.

9. Ilepeuucnute cocOOBI pelICHHUS CHCTEM JIMHEHHBIX YPaBHEHHIA.

10.1Ipu KaKOM YCIIOBHM MOKHO PELIUTh CUCTEMY JUHEHHBIX YPAaBHEHHUH ¢ IOMOLIBbIO 00paTHON MaTpUIIbI?

3agaHus VI CAMOCTOATEIbHOI padoThI:
Bpiuncnuth onpenenuTenu:

3 -2 2 3 3 -2 2 -2
1. 2. 3. 4.

4 6 6 -10 -4 5 1 -1

-1 -2 3 -7 1 4 a -
5. 6. 7. 8.,

5 -4 1 -4 -2 8 a®” a

2 3 4 -2 2 -1 2 3 2 -3 2
9.5 -2 1 10.(4 2 4 11.0 0 O 12. |4 2

1 2 3 1 3 -2 6 7 8 4 6 12

1 2 5 12 6 -4 2 -3 1

13.13 -4 7 14.16 4 4 15.16 -6 2

-3 12 -15 3 2 8 2 -1 2

4 6 -2 4 4 8 -4 3 1 2 3 4

1 2 -3 1 8 4 -2 1 2 3 41
16. 17. 18.

4 -2 1 0 -3 -4 2 3 3 41 2

6 4 4 6 3 7 -3 3 4 1 2 3
Haiitu x u3 ypaBHeHMil:

x> 4 9 x> 3
19.|x 2 3=0 20.|x -1 1/=0

1 11 0 1

1 -2 5 0
21. Jlausr MmaTpunbl A= (3 4} u B=( 2} . Haittu: a) A+B, 0) 2A, B) 2A+3B, 1) 2B-A, n) AB, ¢) A*+3E,

) AB-BA.



01 -2 0
22. JlaHbI MaTpUITLL: A =(3 ZJ uB =( ) 3) Haiitu: a) 5SA-B; 6) 3A’-2B; B) AB.

Haiitn npoussenenre MaTpui:

1 2 1\(0 2.0y, 1
23.12 1 0f|-1 24.03(2 . J 24.12 (@3 2 1)
1 0 3)(2 1 2 3

25. Beraucnuts matpuiyy D = (AB)' — C%, toe

4 3 -28 93 1 3
A= ) B= , C= .
75 38 -126 0 4

1 31 2 1 0

26. Dausi Matpunsl A=| 2 0 4|uB=|1 -1 2]|. Haiitn: a) A>+2B-3E; 6) AB-BA;
1 2 3 3 2 1

B) (A-2B); 1) A-BZ 1) (A-B)(A+B).

27. Haiitu mpousseaenue marputt ABC-3E, rie

1 2 -3 1
A=[1 0 2 |, B=| 2|, C=(2 0 3), E — enqunnynas marpuia.
4 5 3 1
1 1 -1
28. Beryucnuts A2, ecmn A=| 3 -1 2
2 -1 0
1 -3 5 4 -5 1
29. Haiitu npoussenenue matpunr A=|6 -5 9| uB=2 7 -2|.
5 2 2 3 -4 -2

HatiTi oOpaTHbIe MaTPHUIIBI IS CICAYIONIMX MaTPHIL:

1 -3 2 5 1 100
30. B 31, a2 33./0 0 1
3 -4 3 2 7 -3
01 1
2 2 3 2 2 1 2 3 1 2 3
3401 3 1 31 -2 3 %|4 5 6 37.|-3 -2 -4
3 4 0 1 -1 780 2 -1 0

Monayan 2: BBeaenue B MaTeMaTHUeCKHIA aHAIN3

IInan:

1. Yucnossie pynkuun. Obaacts onpeaeacHus: QyHKIHUH.

2. O6parnas pyaknus. CiioxHbie QYHKIHH.

3. OcHOBHEBIE 37IeMeHTapHbIe PYHKIMH: [TOKa3aTeNbHas, lorapupmMudeckas, CTCIIEHHAs, TPUTOHOMETPHUYECKHE U
00paTHBIE TPUTOHOMETPUUECKHE.

OcHOBHBIE CBOHCTBA (PyHKIINH.

Ipenen Gyukimu.

Beckoneuno masple u OeckoHE4UHO OonbLINE GYHKIUH.

CoiicTBa npeesioB (PyHKIHU.

No ok



8. 3ameuaTenbHbIC IIPEACIIBI.
9. HenpeprIBHOCTH (DYHKIHH.

Jlurepatypa: [1, c. 102-116, 144-222]; [2, c. 225-285]; [3, c. 8-12]; [4, c. 57-95].

Bonipochbl 1J11 CAMOKOHTPOJISA:

Haiite onpeenenne (HyHKITHH.

Uro Takoe 001aCTh ONPEACICHUS U MHOXKECTBO 3HAUCHUH QyHKIINN?
[lepeuncnure criocoOsI 3amanust PyHKITHI.

Uro Takoe rpaduk GyHKIHHA?

Jlath onpeaeneHue Bo3pacTaroieii (yObIBArOIICH) (QyHKIIHU.
Crioco0bI 3a71aHusT YUCIIOBBIX ITOCIIEA0BATEIIEHOCTEH.

Jatb ornpeneneHue npezena YucI0BOU MOCIe0BATEILHOCTH.
Omnpenenenne 0IHOCTOPOHHUX MPEIEIIOB.

Cpsi3b MeXKIY (QYHKITUCH, €€ MPeaeIoM U OSCKOHEUHO Maol (hyHKIIHEH.
10. ITepeuyrcauTh OCHOBHBIC TEOPEMBI O TIpEIEaXx.

11. IlpumeHeHHE SKBUBAJICHTHBIX OECKOHEYHO MAITBIX (DYyHKIIAH.

CoNOR~WNE

3apanus 11l CaMOCTOSATENIbHOI paboThI:
[Ipumep 1. Haiftu obmacte onpenenenus QyHKIHI:

1) f(x)= X2 inx—T=x, 2) f(x)=(XLf+logzx.
+ —

x* -4
[Tpumep 2. Haiitu cnoxnbie Gpyukiuu f ogu go f: f(X) = COS X, g(x) =x.
Ipumep 3. [octpouts rpaduk Gyskimn Y = X° +4X+3.

[Ipumep 4. Haiitn MHOXeCTBO 3HaueHuil pynkuun f (X) =x*-8x+20.

sin x
[Tpumep 5. Uccrenosars Ha 4eTHOCTH PyHKnuio f (X) =—.
X
. 5-3x-x° _ 2-Ix+4 . sinx
Ipumep 6. Haiitu npenensr: a) liM ————,6) lim———,8) lim— :
x> X741 x>0 X x-0 Sin4x
. X*—8x+16 . 8x*+1 . sinb5x
F) ||m2—, T > e) ||m .
x->4 X —16 x>0 11X" +5X x=0 X
. sin3x
[Mpumep 7. Boraucuts lim — .
x> SIN 4X

Mopnyas 3: JiieMeHTHI JH(p¢epeHIHATBHOI0 HCYUCTCHAS

Ilnan:

[pousBoaHas pyHKUMU. 3a7a9u, IPUBOISIINE K TIOHITHIO TIPOU3BOTHOM.
I'eomeTpryeckuii, GU3MUeCcKuii CMBICT IPOU3BOIHOM.

OcHoBHbIe NTpaBuia U GopMyisl AuddepeHpoBaHus.

[Tpoun3BogHBIE BBICIIHX MOPSAKOB.

Huddepentman dyaxmun. [lpumenenne quddepernmana B IpUOINKEHHBIX BEIYUCICHUSX.
[Ipu3Haky NOCTOSHCTBA, BO3pacTaHus M yObIBaHUS (PYHKIHH.

JKkcTpeMyM GYHKITUH.

Hanpagsnienust BBITyKIIOCTH, TOYKHM meperuoa.

ACHMITOTHI.

10.Uccnenosanvie GyHKIUI ¢ TOMOIIBIO MTPOM3BOAHBIX. [locTpoeHue rpadukoB.
11.ITpaBuna Jlommrans.

CoNoO~wWNE

Jlurepatypa: [1, c. 223-313]; [2, c. 288-305, 314-323]; [3, c. 12-18]; [4, c. 269-300].

Bonpocsl A9 caMOKOHTPOJIA:

[TonsTHE NIPOU3BOIHOM, €€ MEXaHUYECKUI U TE€OMETPUUECKUNA CMBICII.

[lepeuncnuts ocHOBHBIE NpaBuiIa AU epeHInpoBaHusL.

[Monsitne nuddepenimana, ero reoMeTpHUUECKHiA CMBICIT.

Tabnwia mpon3BOIHBIX.

KakoBbl HEOOXOAMMBIE U JOCTATOUHBIE YCIIOBHS BO3PACTaHUS U YObIBaHHS (QYHKLINI?
Jatp omnpeneneHrne MakcuMyMa 1 MUHAUMYMa (QYHKIHH.

couaprwnE



7. ANTOPWUTMBI HAXOXKIECHUS HAUMEHBITIETO U HAaNOOIBIIIET0 3HAYCHUHA (DYHKITHH.
8. KakoBbI ycIIOBHS BBITyKIIOCTH rpaduka QyHKIH?

9. Chopmynupyiite ycnoBus neperuoa.

10.BepTHKanbHbIE, TOPU3OHTAILHBIC ¥ HAKIIOHHBIC AaCHMITTOTHI.

11.TIpaBuma pacKpbeITHS HEOMPEACIICHHOCTEH.

3ananus I CaMOCTOSAATEILHOI padoThI:
[pumep 1. BoraucanTs npou3BoHY0 GyHKIHU Y = (3X3 —2X +1)sin X.

[pumep 2. BEIYUCIUTE IPOM3BOIHBIE: a) y(x) = XCOS X+ X’sinx, 6) 5x* +3xy—2y*+2=0

X

Ipumep 3. Haiitn y', Y = th+l
X

[Ipumep 4. Haiitn skcTpemymbl Gyakunm | (X) =2x%-15x* +36x—14.

1
[pumep 5. Haiitu npesen pyHkimn Y = ——— mpu x — 0.
X €

[Tpumep 6. [TpoBecTH MOTHOE UCCIIEAOBAHHUE M TOCTPOUTH TpaduK QYHKIUU Y = 1

[Tpumep 7. ccnenoBaTh U MOCTPOUTH TpaduK QyHKIHH Y = X +—
X

Moayab 4: J1eMeHTbl HHTErPAJIbHOI0 HCYUCICHUSA

IInan:

[epBooOpaznas pynkums. HeonpeneneHHblit nHTErpa.
OCHOBHBIE HEOTIPEAETICHHBIE HHTETPAJIBI.

CBolicTBa HEONPEAETICHHBIX UHTETPAJIOB.

Tabnuua npocTeHnX HHTETPaIOB.

MeTto/1 HETTOCPEACTBEHHOTO HUHTETPUPOBAHUS.

MeToa NOACTaHOBKH.

HHTerpupoBaHue 1o 4acTsMm.

I'eomeTpuyeckuii CMbICI U CBOMCTBA ONPEACIEHHOTO UHTErpaJIa.
®opmyna Herorona-JlelibHuIA.

10 3aMeHa EPEMEHHON B ONIPeIEIEHHOM MHTErpaie. IHTerpupoBaHue no 4yacTsm.
11. Ilnomaas KPUBOJIMHEHHOW (QUTYDBHI.

WoNoG~wWNE

Jluteparypa: [1, c. 314-400]; [2, c. 326-344, 365-378, 388-392]; [3, c. 20-27]; [4, c. 311-346].

Bomnpocs! Aj1s1 caMOKOHTPOJISA:

[Tepeuncnure OCHOBHBIE CBOMCTBA HEOMIPEACIEHHOTO HHTETPAIA.

JHatp onpenenenue nepBoodpasHoii GyHkmy. [IpuBectn npuMepsl.

B ueM cocToUT cMBICT ACHCTBUS UHTETPUPOBAHMUS?

[Toyemy mipu HHTETPUPOBAHUH TOSIBIISIETCS IPOU3BOJIBHAS TTOCTOSIHHAS?

B geM cocTouT MeTOI HEMTOCPEICTBEHHOTO MHTETPUPOBAHHUS.

[Tpu kakux ycrnoBUsIX crpaBeAsinBa hopMyia 3aMeHbI IIEPEMEHHON B HEOTIpEACICHHOM HHTErpase?
[Ipu xakux yCIOBHSAX CIpaBeminBa (HhopMysia HHTETPUPOBAHUS 110 YACTIM?

Nogak~wbhE

3agaHus VIS CAMOCTOATEIbHOI padoThI:

dx
[Ipumep 1. Beraucnute | ——.
X+2
[Tpumep 2. Haiitn I(Xz —2sinx+1)dx.
dx
[Ipumep 3. Boranenuts | — .
X
dx
[Ipumep 4. Haittn | ——.
j VX2 +3
4, 2
X" + X" —6X
[Ipumep 5. Beruncnuts I—3dx

X



[Tpumep 6. Boruucantsb I\/ sin x cos xdx .
[Tpumep 7. Haiitu Iarctgx dx.

23
[Ipumep 8. Haiftu uHTETpai, HCHOIB3YS MOAXOAAIIYIO TOICTAHOBKY I(?X —l) dx.

ITpumep 9. Haiitu I«/4X —5dx.
[Tpumep 10. Haiitu uHTErpa, KCHOIL3Ys HHTETPUPOBAHKUE 110 YaCTAM J.X cos Xxdx.
IMpumep 11. Beraucauts HHTErpa Ix(xz +1)*2 dx.

[Tpumep 12. Borurcnurhb I(ZX +1)*dx.
[pumep 13. Beruncnurs I(ZX +sin ZX) dx
0

g2

[Tpumep 14. Ucnonssys popmyny Hetotona-JleiibHuia, HaiTH HHTETpal I 2" -5"dx.
0

1
el y=0, x=3.

[Ipumep 15. Haiiti mnomane ¢Gpurypsl, orpaHHdeHHON JINHUSMHA Y = X2, y=



