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MeTonnyeckue peKOMeHIaUU

1.1 Meroauyeckne peKOMEHIAIMH IO OPraHu3amuu padoTsl 00y4yaloUXCs BO BpeMs NPOBeIeHUs
JICKIMOHHBIX 3aHATHI

B xoze neknmii npenoaBarelb U3araeT U pa3bsCHIET OCHOBHBIE, HAaUOoJIee CI0KHBIE MMOHATHSI TEMBI, a TAKKE
CBSI3aHHBIC C HEW TEOPETHUECKUE U MPAKTHYECKHE TIPOOIIEMBI, TaeT PEKOMEHJAINH TSI TPAKTUIECKOTO 3aHSATHS
W YKa3aHUs JUIsl BBIITOJTHEHUS] CAMOCTOSATEILHON paboThI.

B Xxone neKuroHHBIX 3aHATHH 00ydaromeMycsi HeOOXOJMMO BECTH KOHCIIEKTUPOBaHHE y4eOHOro marepuana.
OOpamath BHUMaHUE Ha KaTeropuu, GOpMyIUPOBKH, PACKPHIBAIOLINE COICPKAHUE M3Y4aeMOW IHCLUIUIUHBI,
Hay4yHbI€ BBIBO/IBI U MIPAKTUYECKHE PEKOMEHAAIINH, TOJOKHUTEIbHBIHN OIBIT B OPAaTOPCKOM UCKYCCTBE.
XKenatenbHO OCTaBUTH B pabOYMX KOHCIIEKTaxX IMOJIS, HA KOTOPBIX JIENaTh MOMETKH, MOAYEPKUBAIOIINE 0COO0YIO
BaKHOCTh T€X WJIM WHBIX TEOPETHUYECKHX TMOJOKEHUH. PekoMeHIyeTcs aKTMBHO 3aJlaBaTh MPENoaBaTellto
YTOUHSIOIINE BOIIPOCHI C LEIBI0 YSCHEHUS! TEOPETHUECKUX MTOJIOKEHUH, pa3pelieHHs CIOPHBIX CUTYAIHH.

1.2 MeTOI[H‘leCKI/Ie PEKOMEHAAIMA I10 MOATOTOBKE K NPAKTUYCCKHUM 3aHATUAM

Ha mnpakTudeckoM 3aHATMM CTYIOEHTBl pPEIIAIOT 33Jadyd I0J PYyKOBOJACTBOM mpemnojaBaTens. CeMHHap
MIPOBOJUTCS 110 Y3JI0BBIM M HanOoJIee CIOKHBIM BOIIpocaM (TeMaM, pasjesiaMm) y4eOHOM mporpaMMsl.
[IpakTnueckue 3aHATHS MOCBSILIEHBI M3YYEHHIO HanOojiee BaKHBIX TeM Y4eOHOH AucuuiuiuHbl. OHM ciyxat
JUIsl 3aKpeIyIeHns] U3yYeHHOro MaTepualia, pa3BUTUS YMEHHH W HAaBBIKOB ITOATOTOBKM JOKJIAIOB, COOOILICHUII,
npuoOpeTeHrs ONbITa YCTHBIX MyONMYHBIX BHICTYIUICHWH, BEJCHUS AMCKYCCHH, apTyMEHTAllMU M 3allUThI
BBIJIBUTAEMBIX IIOJIOKECHMIM, & TAKXKE JUIs1 KOHTPOJIS IPENOAABATENIEM CTEIIEHH ITOATOTOBIEHHOCTH CTYJEHTOB 110
M3y4aeMOU JUCLMIIIINHE.

B xoze noAroToBKU K MPAaKTHYECKUM 3aHATUSIM CIENYET U3YYUTh OCHOBHYIO U JOIIOJIHUTENIBHYIO JIUTEPATYpy,
y4eCTh pEKOMEH/IAIIUH TpernoaBaTess U TpedoBaHus pabodeil mporpaMMal.

MOXHO NOATOTOBUTH CBOM KOHCIIEKT OTBETOB IO PacCMaTpUBAacMOM TEMATHKE, MOJATOTOBUTH TE3MCHI IS
BBICTYIUIEHUH 110 BCEM y4eOHBIM BOIIpOCaM, BEIHOCHMBIM Ha 3aHsaTHe. ClemyeT mpoayMarb IPUMEPHI C IENbI0
oOecriedeHus] TECHOW CBS3M HM3y4aeMOW TEOPHH C pPEalbHOM MNPakTUKOH. MOXHO JOHONHUTH CIHCOK
PEKOMEHJIOBAaHHOM  JINTEPATypbl COBPEMEHHBIMH HCTOYHMKAMM, HE TIPEJICTaBICHHBIMH B  CIIHCKE
PEKOMEHIOBAaHHOM JIMTEPATYPHI.

1.3 MeToanyecKkue peKOMEHIANMH K CAMOCTOSITeIbHOM padoTe

CamocrosTenbHas paboTa — IIaHupyemas ydeOHas, ydeOHO-MCCIeoBaTeNbCKas, HayqHO-HCCIeI0BaTeIbCKas
paboTa CTYZCHTOB, BBHINOJHSAEMAsi BO BHEAYIUTOPHOE BPEMS MO 33JaHUIO0 M NMPH METOAMYECKOM PYKOBOJCTBE
mpernoAaBaressi, HO 0e3 ero HEemoCPeICTBEHHOro y4acTws (IIPH YacTUYHOM HETOCPEICTBEHHOM YYacCTHH
MpernoJaBaTess, OCTaBIISIOIIEM BEAYLIYIO POJib 32 padOTOH CTYIEHTOB).

CamocrositensHast padota crynentoB (nanee — CPC) B BY3e sBisiercs BOXHBIM BUJIOM y4eOHOW W HAyYHOM
nesitenbHOCTH cryneHTa. CPC urpaet 3HaUHTENLHYIO POJIb B PEUTHHTOBOM TexHONoruu obyueHus. OOyueHue B
BY3e Bkmiouaer B ce0a /Be, MPAKTHUECKH ONWHAKOBBIE 1O O0OBEMY M B3aMMOBIHMSHHIO YacTH — IpoIlecca
oOydyeHus: u mponecca camoodyueHusa. Iloatomy CPC momxna crate 3Q(eKkTUBHON M IelneHanpaBIeHHOHN
paboToii cTyneHTa.




K coBpeMeHHOMY CHieIUATUCTY OOIIECTBO MPEABSIBISAET JOCTATOYHO IMUPOKUI MepedeHb TpeOOBaHUi, cpeau
KOTOPBIX HEMAaJOBa)XKHOE 3HAYCHHE UMEET HAIMYUE Y BBHITYCKHUKOB OINPEIENICHHBIX CHOCOOHOCTEH M yMEHHUsI
CaMOCTOSITETFHO JOOBIBaTh 3HAHWUS W3 PA3IMYHBIX HCTOYHUKOB, CHCTEMAaTHU3WPOBATh IONYYECHHYIO
nHPOpPMALIUIO, AaBaTh OLIEHKY KOHKPETHOH cuTyaunu. @OopMUpOBaHHE TAKOTO YMEHUS MMPOUCXOIUT B TEUCHHE
Bcero mepruona oOydeHHUs Yepe3 y4acTHe CTYACHTOB B MPAKTUYECKUX 3aHATHUSIX, BBIIOJHEHHWE KOHTPOIBHBIX
3aJlaHUil ¥ TECTOB, HAMMHMCAaHUE KYPCOBBIX M BBITYCKHBIX KBaIM(UKANIUOHHBIX padoT. [Ipm atom CPC wmrpaer
PEIIAOIIyI0 POJIb B XOJIE BCEro y4eOHOro mpoiecca.

B mpouecce camocroATensHONW pabOThI CTYyIEHT NPHOOpPETaeT HABBIKM CAMOOPTaHU3alld, CaMOKOHTPOII,
CaMOyIpaBJCHUs, caMOpe(pIeKCHM W CTAHOBUTCA AaKTHBHBIM CaMOCTOSITENIBHBIM CyOBEKTOM yueOHOM
JeSITeTFHOCTH.

DopMBI CAaMOCTOSTETBHOM PadOTHI CTYACHTOB pa3Hoo0Opa3Hbl. OHH BKIIOYAIOT B CE0SL:

- W3y4yeHue y4yeOHOW, HAYYHOM M METOIUYECKOW IUTEepaTypbl, MaTEpPHajOB IMEPHOANYECKUX H3AAHHHA C
MPUBJICYCHUEM JJIEKTPOHHBIX CPEICTB OQHUIUAIBHOH, CTaTUCTHYECKOH, MEePHOAMYECKONM W Hay4dyHOU
nHpopMaInm;

- IOATOTOBKY JTOKJIAJ0B U pedepaToB, HaMMCaHNE KYPCOBBIX U BBHITYCKHBIX KBATN()UKAIIMOHHBIX padoT;

- yyactue B paboTe cTyIeHUeCKIX KOH(EpEHIINH, KOMINIEKCHBIX HAYYHBIX HCCIICAOBAHUSIX.

CamocrosiTensHas paboTa MproOIIaeT CTYIEHTOB K HAyYHOMY TBOPHYECTBY, IIOMCKY M PEIICHHIO aKTyaJlbHBIX
COBpPEMEHHBIX PoOIIeM.

OcHOBHO# (oOpMOH CaMOCTOATENBHONH padOTHI CTyJAEHTA SBISETCS W3y4YeHHE KOHCIEKTa JIeKIHUH, WX
JIOTIOJTHEHUE, PEKOMEHJOBAHHON JTUTEPaTypPhl, AKTHBHOE YIacTHE Ha MPAKTUUECKAX U CEMUHAPCKUX 3aHITHAX.

Yrenue yueOHNKA

Uzyuas matepuan mo y4eOHHKY, ClIeQyeT MEpeXOAuTh K CIESAYIOIIEMY BOTPOCY TOJNBKO IMOCIE MPaBHILHOTO
MOHUMAaHUs TPEIBIAYIIEro, MPOU3BOAs Ha Oymare Bce BBIYMCICHHS (B TOM YHUCIE W Te, KOTOpBIE paiu
KPaTKOCTH OITyILLCHbI B yUeOHUKE) U BBIIOIHAS UMEIOLINECS B yUCOHUKE YEPTEXU.

Ocoboe BHHMMaHME ClleAyeT oOpallaTh Ha ONpEeNICHME OCHOBHBIX MOHATHH. CTyIEHT IOJDKeH MOAPOOHO
pa3dupath OpuUMeEpHl, KOTOpBIE MOSCHSIOT TaKHE ONPEACICHUS, U YMEThb CTPOUTHh AHAJIOTHYHBIC HPUMEPHI
CaMOCTOSITENBHO.

Heob6xomumMo NOMHHTB, YTO Kakgash TeopeMa COCTOMT W3 MPEANONOKEHHH U yTBepkIeHHs. Bce
MPEOIONOKEHUST JODKHBI 00sI3aTENbHO HCIONb30BaThCs B JIOKa3aTeiabcTBe. HyxkHO moOuBaThes TOYHOTrO
MPEICTABICHUSI O TOM, B KaKOM MECTE [OKAa3aTeJIbCTBA HCIIOJIb30BAHO KaXKAOE MPEIIOJIOKEHHE TEOPEMBI.
[Tone3Ho cOCTaBNATH CXEMBI J0Ka3aTeIbCTB CIIOKHBIX TeopeM. IIpaBHIbHOMY NMOHHMAHHUIO MHOTHX TEOpeM
nmoMoraer pa3bop NPUMEPOB MaTEeMAaTHYECKUX OOBEKTOB, OONAAIONMX W HE 00JaJarolluX CBOWCTBAMH,
YKa3aHHBIMH B TIPEAIIONIOKCHUAX U YTBEPXKACHUAX TEOPEM.

[lpu m3yueHnn marepuaia Mo y4eOHHKY IOJIE3HO BECTH KOHCIIEKT, B KOTOPBIH PEKOMEHAYETCs BIIUCBHIBATH
orpeseneHus, GOPMYJIUPOBKH TeopeM, (OPMYIIbI, ypaBHEHUS | T. 1. Ha monsx KoHcmekTa cieqyeT oTMevarb
BOIIPOCHI, BBIJIEIEHHBIE CTYACHTOM JUJIS TTOJTyYEHUS! TMCbMEHHOM MIIM YCTHOM KOHCYJIBTAllMX MIPETIO1aBaTelNsl.
[TucemenHoe odopmienne paboThl CTyJeHTAa UMEET HCKIIOYUTENIFHO Ba)KHOE 3HAYEHUE. 3amicy B KOHCIIEKTE
JOJDKHBI OBITH CAETaHbl YMCTO, AaKKYpaTHO M PAcIIOJOXKEHbl B ONPEAEICHHOM MOpsAKe. XOpollee BHEIIHEe
oopMiIeHHEe KOHCIIEKTa 10 U3YYEHHOMY MaTepHally He TOJIbKO MPUYYHT CTYIEHTa K HE0OXO0JUMOMY B paboTe
MOPSZIKY, HO M TO3BOJIUT €My M30eKaTh MHOTOYMCIIEHHBIX OIIMOOK, KOTOPbIE MPOMCXOJAT W3-32 HEOPEKHBIX,
OecropsIIOYHBIX 3aIUCeH.

BriBobl, nomyueHHble B BUAE (HOPMYN, PEKOMEHIYETCsl B KOHCIEKTE IMOAYEPKUBATh MM OOBOIUTH PAMKOH,
YTOOBI NMPH NMEPEYUTHIBAHUM KOHCIEKTa OHU BBIAEISUIMCH M Jydlle 3alOMHUHAIMCh. ONBIT MOKa3bIBAET, YTO
MHOTHUM CTYJEHTaM IOMOTaeT B paboTe COCTaBIEHHE JIMCTa, COJAEp)Kalllero BakKHEWIMe W Hanbojee 4acTo
ynorpebisieMbie GopMysbl Kypca. Takoll JHCT HE TOJNBKO IOMOTaeT 3alOMHHTH (OPMYIBI, HO M MOXET
CIIy>KMTb TOCTOSTHHBIM CIIPABOYHUKOM JUIS CTYJEHTA.

CamonpoBepka

[locne n3y4enHus onpeeneHHOW TeMbI o0 Y4eOHUKY M PEeIIeHHUs JOCTATOYHOTO KOJMYECTBA COOTBETCTBYIOMINX
3a]a4 CTYJICHTY PEKOMEH/IyeTCsl BOCITPOM3BECTH 10 MIAMSTH OIPEJIeNIeHHs, BEIBOABI (hOpMyIL, GOPMYITHPOBKH U
JI0Ka3aTesIbCTBA TeopeM. Bompock! il caMONpOBEPKH, MPUBEJCHHBIE B HACTOSILEM ITOCOOMH, aHBI C IIEJbIO
MIOMOYb CTYACHTY B MOBTOPEHHH, 3aKPEIUIEHUU W MPOBEPKE IMPOYHOCTH YCBOECHHUS M3Y4YEHHOro MmaTtepuana. B
clly4ae HeoOXOIMMOCTH HAJI0 elle pa3 BHUMATEIBHO pa3o0paThes B MaTepuase yueOHMKa, PEIIUTh s 3a1ad.
NHorga HenOCTaTOYHOCTh YCBOEHHS TOTO MJIM MHOTO BONIPOCA BBISICHAETCA TOJIBKO MPU U3yYEHUH JaJIbHEHUIIETOo
MaTtepuaia. B aToM citydae HaJio BEpHYThCS Ha3ajl U OBTOPUTH IJIOXO YCBOSHHBIN pa3nied.

1.4 MeToun'{ecmle PEKOMEHIAIMM IO PEIICHUTIO 3aiaY4, B TOM YUCJI€ JOMOJHUTEC/IbHBIX

Ba)xHbIM KpUTEpPUEM YCBOEHUS TEOPUU SABISIETCS yMEHME pellaTh 3a7a4y Ha IPOHJECHHBIA MaTeprail.

[Ipu pemennu 3a1a4 Hy>KHO 000CHOBATh KaXKIIbIH 3Tall PELISHHS UCXO/IS U3 TEOPETHUECKHUX TOJIOKEHHUH Kypca.
Ecnu cTy#eHT BUANT HECKOJIBKO IIyT€H pellieHHs, TO OH JOJDKEH CPaBHUTh MX M BbIOpaTh M3 HHUX CaMblil
smyumnid. ITone3Ho 10 Hadana BEIYUCIEHUH COCTaBUTh KPATKUH TUIaH PELICHMS.



Pemenus 3amad ¥ mpuMepoB cielyeT H3naraTh IMOJPOOHO, BBHIUMCIIEHMs pacloyiaraTb B CTPOTOM IOPSIKE,
OTJeJIsisl BCIIOMOTaTeIbHbIE BHIUMCIIEHHUS OT OCHOBHBIX. YEPTEKU MOKHO BBIIOJIHATH OT PYKH, HO aKKypaTHO U
B COOTBETCTBUU C AaHHBIMH ycJoBUsAMH. Eciau yeprex TpeOyeT 0co00 TIIATEIbHOIO BBINOIHEHUS (Halpumep,
npu rpapuuecKod NPOBEPKE pEMICHHs, MOJYYEHHOIO MYTEM BBIYMCICHUH), TO CIEAYEeT IOJIb30BaATHCS
JTUHEHKOW, TPAaHCTIOPTHPOM, JIEKAJIOM U YKa3bIBaTh MAacIITa0.

Pemenue xaxxnoil 3anaun JOIKHO JOBOIUTHCS 0 OTBETA, TPEOYEMOT0 YCIOBHEM, U 110 BO3MOXKHOCTH B 00IIEM
BUJIE C BBIBOJIOM (OPMYJIBL. 3aTeM B IOIYYEHHYIO (OPMYITy HOACTABIAIOT YUCIOBbIC 3HAYCHHUS.

B nmpomeXyTO4YHBIX BBIYMCIEHUSIX HE CIEAYeT BBOANUTH IPUOIIMDKEHHBIC 3HAUCHUS KOPHEH, yicia 7 U T. II.
[lomydeHHBIE OTBET CJemyeT MPOBEPSATH CIIOCOOAMH, BBITEKAIONINMH W3 CYIIeCTBa INaHHOW 3amadu. Ecim,
HanpuMep, pellaiach 3a1ada ¢ KOHKPETHBIM (PU3MYECKUM HJIM I'€OMETPUUYECKUM COIEpPKAHUEM, TO IOJIE3HO,
IIPEXIe BCEro, NPOBEPUTH Pa3MEPHOCTb IOIYy4EHHOro oTBera. llone3Ho Takxe, €Cld BO3MOXKHO, PEIINTh
3aJaqy HECKOJIBKHMU CIIOCOOaMU U CPAaBHHUTH TOITY4YEHHBIE PE3YIbTATHI.

Pemrenue 3agau onpeaeaceHHOrO THIIA HYKHO MPOIOJDKATh 10 MPUOOPETEHHS TBEPABIX HABBIKOB B MIX PEIICHHH.
[lepen pemeHweM 3agaydl OJDKHO OBITH TOJHOCTBIO TMpUBEACHO ee ycioBue. CaMo pelieHHe Cieayer
COIPOBOXIATh HEOOXOUMBIMH paciyeTaMU M MOSCHEHUSIMH C YKa3aHHEM MPUMEHSEMBIX QOpMyJl, aHATU30M H
BBIBOAAMU.

PaGota nomkna ObITh OGOpMIIEHA aKKypaTHO, HalMCcaHa pa30opuuMBO 0€3 MOMAapoK, 3a4epPKHUBAHUU H
COKpAILEHU CIIOB.

1.5 Mertoauueckue yKa3aHus M0 NOAr0TOBKE K PelICHUI0 KeiiCOB — MPAKTHYECKUX CUTYyalMii

Keiic (B mepeBoie ¢ aHIII. — CiTy4aid) MpenCcTaBisieT co00i MPOOIIEMHYO CUTYAIIHIO, TPeIaraeMyio CTyIeHTaM
B KauecTBE 3aJauyM Ul aHajiu3a M Houcka pemeHus. OOBIYHO KEWC CONEPKHUT CXEeMaTHYECKOE CIIOBECHOE
OMHCaHUE CUTYaIMM, CTATUCTUYECKUE JAHHBIE, a TAKK€ MHEHHS M CYXJCHHS O CUTyalUsIX, KOTOpPbIE TPYAHO
npencKasarh Wik u3Meputh. Kelic, oXBaTbIBaeT Takue BUIbI PEUYEBON AEATEIHOCTH KaK YTEHHE, TOBOPEHHE U
MTUCHMO.
Keiicbl HariasiaHO JEMOHCTPUPYIOT, Kak Ha TNpPaKTUKE NpUMEHsSeTcd TeopeTHdeckuil marepuai. J(aHHBINA
MaTepHral HeoOXOUM JUIsl O0CYKICHHUS MpeJlaraeMbIX TeM, HalpaBlICHHBIX HA Pa3BUTHE HABBHIKOB OOIICHHS U
MOBBIIICHUS TPO(PECCHOHATTLHON KOMIIETEHIIMK. 3a4acTyi0 B Keiicax HEeT SICHOTO pelleHHs NpoOieMbl H
JOCTaTOYHOI0 KOJIM4YecTBa HH(OpMAaLUH.
Amnanus keiica J0JDKEH OCYLIECTBIIATECS B ONIPEIEICHHOM 110CIIeI0BATEIbHOCTH

- Boigenenue npoOieMsl.

- [Mouck ¢akToB 1O TaHHOH MpobIIEME.

- PaccmoTpenue anpTepHaTUBHBIX PELICHUH.

- Br16op 060CHOBaHHOTO pelIeHus!.

1.6 MeTtoauyeckne peKOMEHAANMH MO BHIMOJTHEHHIO TOMAIIHUX U HHANBUAYATbHBIX 3a1aHHI

JomaiHue 3aaHusi 0 Kypcey BBIMOJHSIOTCS OOYYalOIIMMUCS CAMOCTOSITENBHO B OTIACNIBHON TETpaau WM B
TeTpajy JUIsl IPAKTUYECKHUX 3aHITHH.

JomamiHue 3aaHusi OPUEHTHPOBAHbBl Ha 3AKPEIUIEHHE TEOPETHUYECKOrO0 MaTepuajla, HU3Yy4EeHHOIO B XOJE
JIEKIIMOHHOTO 3aHATHS U OTPAOOTaHHOTO HA MPAKTHUECKHX 3aHATHUSIX 10 KAXKJOH TeMe Kypca.

[Ipu BBIMONHEHUU JIOMAITHETO 33JaHusl O0YYaIOUIMIACS JIOJKEH MOBTOPUTH TEOPETHUECKUI MaTepuall JIEKIIUH
10 JAaHHOHM TeMme; pa3o0paTh 3aJaHKA, BHIIIOJHEHHbIE HA MPAKTHUECKOM 3aHATHH; 3allMCaTh YCIOBUE 3aJaHUS B
TETpasib; MOJHO U ¢ 00OCHOBAaHMEM JEHCTBUH BBIIOIHUTH PELICHHUE 33JaHUI; PU HEOOXOAUMOCTH MPHUBECTH
HEOOXOIMMBIe YTOYHEHUS (POPMYIIBI, TEOPEMBI, YTBEPHKACHUS), HA OCHOBE KOTOPHIX MPOBOAMIIOCH PEIICHUE;
3anucaTh OTBET WU BBIBOJ.

Bce nnauBuayansHble 3a1aHUs HEOOXOIUMO 3alIUTUTh B YCTHOUM ()opMe, OTBETUB Ha BOIIPOCHI IIPENOJaBaTes
0 BBIMOJIHEHUIO 331aHUI 1 000CHOBAHHIO MTPHUBEACHHOIO PEIICHHS.

1.7 MeTozmqeume PEKOMEHIAIMHA 1O BBHINMOJIHEHUIO KOHTPOJILHBIX paﬁoT

KOHTpOHBHI)Ie pa6OTBI 110 )IaHHOﬁ JUCHUITIMHE BBIITOJIHAOTCA B OTACIIBHBIX TETPAAAX IJIsI KOHTPOJBHBIX pa60T
WJIN Ha OTACJIbHBIX JIMCTaxX, KOTOPBIX XPaHATCA y IMPEIIoJaBaTelIisd; B HUX KE O6yanOHII/H71051 BBITIOJIHACT pa60Ty
HaJ JIOMYIICHHBIMU OIIMOKaMHU B Cilyyae HEYIOBJICTBOPUTEIBHOTO BBHIIIOJHEHUS KOHTPOJIBHOW pabOThl HMIIH
JIOTIOJTHUTENILHOE 3a/IaHUE IS JIOIyCKa K Mepeciavye KOHTPOJILHOW paboThI.

KonTponbHas paboTa cuntaeTcst 3a4TEHHOM, €CIIH MTPABIIIBHO BEIIOJTHEHO He MeHee 60% 3amaHuii.

3agaHus KOHTPOJILHOW PaOOTHI BBITOJHSIOTCS aKKypaTHO, ITOCIEA0BATEIEHO, 000OCHOBAaHUE PEIICHUS W OTBET
00s3aTeIbHEI B KQXKIOM 3aJaHHU.

[Ipu Hanucanum paboOTHI MOKHO UCTIONB30BATH YEPHOBHK.

[Ipy BBHIMOMTHEHHH KOHTPOJBHBIX PabOT HE JOIYyCKAeTCsl MCIOJIb30BAaHHME MOOMIBHBIX YCTPOWCTB, T'aPKETOB,
KaJIbKYJISITOPOB, y4eOHOH JTUTEPaTypHI.



18 Metoanueckue PEKOMEHAAIUHU MO BBIMMOJIHEHUIO TECTA

HToroBslii TECT IPOBOIUTCS B BUJIE KOMITBIOTEPHOTO TECTHPOBAHHUS.

Jlia ycrienmrHOTO TMPOXOXAECHUS HWTOTOBOTO TecTa O0yJarommecs B PEeXHUME CaMOMOATOTOBKH BBIONHSIOT
3aJIaHuUs TOATOTOBUTENIbHBIX TECTOB.

CrnoxxHble 3a/J1aHMs], BCTpEUaeMbIE B TECTaX, CTYJACHTHI MOTYT BBIMIOJHATh HA TPYNIOBBIX U MHAUBUAYATHHBIX
KOHCYJbTAIHUSX 10 TPEIMETY.

ITepen mpoxokaeHWeM TecTa OOyYalOIUKWCS IOHKCH ITOBTOPUTH BECh TEOPETHUSCKHH W TMPAKTHUSCKUN
MaTeprai Kypca, BEIYYUTh OCHOBHBIE (JOPMYJIBI, OMPEIEIICHNUS, YTBEPKACHNUS M TEOPEMBI, 3HATh CIIOCOOBI H
METOJTBI PEIIEHHUS KIIFOUEBbIX 3aJJaHHi Kypca.

1.9 MeToanyeckne peKOMEHIANMH 10 MOATOTOBKE K cadye IK3aMeHa

DK3aMeH OCYIIECTBIIAECTCS B PaMKaX 3aBEepIICHHUS W3YYCHUS TUCIUILTAHBI U TO3BOJSET OMPEISIUTh KaueCTBO
YCBOGHHS U3yUYEHHOTO MaTepraa, a TakKe CTeTIeHb CHOPMHUPOBAHHOCTH KOMITETEHITAH.
CryneHThl 00si3aHBI CJlaBaTh JK3aMCH B CTPOTOM COOTBETCTBUU C YTBEPKIACHHBIMU YYCOHBIMU IJIAHAMU,
pa3paboTaHHBIME COTJIACHO 00pa30BaTEILHBIM CTAHIAPTaM BBICIIIETO 00pa30BaHUSL.
[To maHHO#M MUCHUIUIMHE HK3aMEH MPUHUMAETCS MO MPAKTUYECKOW YacTH Kypca. 3aJaHus, IpeajaracMmele Ha
9K3aMEHE, COOTBETCTBYIOT OIICHOYHBIM CpEACTBaM IS MPOMEKYTOYHOH arTecTald OOydJaromuxcs I
TIpeIMeETYy.
CryneHT 00s13aH HE TOJIBKO MPEACTABUTH MPABWIIHHO BBHITOIHEHHBIE 3aJaHUS, HO ¥ 3aIIUTUTH CBOE PEIICHHE.
[IpemogaBaremnto mpeaOCTaBIAETCS MPaBO 33/1aBaTh CTYACHTAM BOIIPOCHI 10 PENICHUIO 3aJaHiid MPAKTHIECKOH
YacTH C IENbI0 BBIABICHHA TIIYOWHBI TOHUMAaHHWS W3YYEHHOTO MarepHhalla M CTEIEeHH CaMOCTOSTEIbHOCTH
BBIIIOJTHEHUS 3alaHUH.
[Ipu siBKe Ha dK3aMeH CTYJASHTHI 00sS3aHBI MMETh IpU ceOe 3a4eTHYI0 KHIDKKY, KOTOPYIO OHH TPEIbSBIISIOT
MIpeToAaBaTelio B Havale 3a4era.
PexoMenayeTcst mpu MOATOTOBKE K SK3aMEHY OMHPATHCS Ha CIETYIOIINH TIIaH:

1. TloBTOpPHUTH TEOPETUIECKYIO YACTh Kypca.

2. Ilocne paboOThI Ha/T TEOPHUEH HEOOXOIMMO OTBETUTH Ha BOMPOCHI JIJIsI CAMOKOHTPOJIS.

3. IloBTOpHUTH METOJBI, CIIOCOOBI M MPUEMBI PEIICHUS 3a]lady 10 BCEM TEMaM Kypca, ONUpasCh Ha 3a/JaHus,

KOTOPBIE PEIIAMCh Ha MPAKTHUYECKUX 3aHATUAX U TIPEUIaraliuch IS CaMOCTOSTENLHOW PaboTHI.
4, PemuTh THUIIOBBIE 3aaHU [10 JAHHOU TEME.

I1. IInaHpl NpaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA

Moayab 1: IneMeHTHI JUHEHHOH anreopbl
Ilnan:

agrwnE

No

Marpuusl. Onepaunu Hag MaTpunamMu. OOpaTHas MaTpuua.

DeMeHTapHbIe TPeoOpa3oBaHUs MATPHIIBL. PaHT MaTpPUIIBI, €r0 BEIYHCICHUE.

Onpenenureny BTOPOTO U TPETHETO MOpsiika. MUHOPHI U anredpandeckue JOMOTHEHHS.

Onpenenurenu n-ro nopsiaka. CeoiicTBa onpenenuTencii. MeTobl BEIYUCIECHUS ONIPEACTUTENEH.

Cucrembl JTMHEWHBIX ypaBHEHMH. IIprMeHeHMe MaTpuIl W ONpENEIUTENeil K PEIICHHUI0 CUCTEM JMHEWHBIX
anredpanveckux ypaBHEHUH.

Teopema Kponekepa — Kanenu. Meton ["aycca pemeHust CUCTEM JIMHEWHBIX YpaBHEHUI.

Pemienue oTHOPOAHBIX CUCTEM YPaBHEHHH.

®opmynst Kpamepa.

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

IIpumep keiic-3agaHust VI KOJUICKTHBHOIO PelIeHUS

| moa3amgava. Pemuth cuctemMsl ypaBHEHU:

x+3y=7 ) x—-2y=5 3 2x -3y =13
2x+4y =10 . 3x+y=28 ' 3x+5y=-9

Il monzanaga. [IpencTaBuTh cuCTEMBI YpaBHEHHH B MAaTPUIHOM popme:

4.

X+3y+2z=5 X—2y+4z=11 2x+3y+2z=1
2X+4y—-22=8 5. 43x+2y+3z=38 6. ¢3x+2y+3z=-1
[3x—2y—z=0 { 2x+5z=11 {2x+7y+4z -2



Il moa3anava. PemuTh CUCTEMBl ypaBHEHHUH KaXKIBIM M3 M3BECTHBIX METOJIOB PEIICHIIS:

X-2y+4z=0 X+3y+2z=5 2X+3y+2z=4
7.4 3x-2y+5z=5 8.12x+4y+3z=9 9.4 3x+5y+2z=4
[2X—4y+52=_3 {3x+2y+z=7 [2x+3y+4z=—6

Bonipocsbl 1J11 CAMOKOHTPOJISA:

1. Jlatp ompeneneHre MaTPHUIIBL.

2. Tlepeuncnuts BUABI MATPHIL.

3. Kakue onepannu BBIIOTHAMBI HaJ MaTpuamu?

4, TlepeunciauTh dJIEeMEHTaPHBIC TTPEOOPa30BaAHMI MATPHIL.

5. B xakoM cityyae BBIIIOJIHUMA OTIEPaLlUsl YMHOKEHUS JBYX MaTpHIL?

6. Kakumu cnoco6amu MOKHO BBIYMCIIUTD ONPENENIUTh TPETHETO Mopsiaka?
7. Tlepeumcnure OCHOBHBIC CBOMCTBA OMPEICITUTEICH.

8. HazoBuTe ycioBue CyIecTBOBaHUS 00OPATHON MaTPHIIBL.

9. Ilepeuucnute cnocoObl pelICHUS CHCTEM JTMHEHHBIX YPaBHEHHH.

10.ITpu KaKOM yCTIOBHH MOYKHO PEIIUTh CUCTEMY JIMHEHHBIX YPaBHEHUH C IIOMOIIBIO 00OpaTHOW MaTPHUIIHI?

3ananus 11 CAaMOCTOATEILHOI 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 -1
5. 6. 7. 8.1,
5 -4 1 -4 -2 8 a a
2 3 4 -2 2 -1 2 3 2 -3 2 4
9.5 -2 1 10. |4 2 4 11.10 0 O 12. |4 2 4
1 2 3 1 3 -2 6 7 8 4 6 12
1 2 5 12 6 -4 2 -3 1
13.{3 -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 4 1
16. 17. 18.
4 -2 1 0 -3 -4 2 3 3 4 1 2
6 4 4 6 3 7 -3 3 4 1 2 3
Haiitu x u3 ypaBHeHMil:
x* 409 x> 3 2
19.{x 2 3=0 20. |x -1 1|=0
1 1 1 0 1 4

1 -2 5 0
21. JlaHbl MaTpPHUIIBI A—[s J u B—[ 2} . Haiitu: a) A+B, 0) 2A, B) 2A+3B, r) 2B-A, 1) AB, ¢) A>+3E,

%) AB-BA.

0 1 -2 0
22. JlaHpl MaTpULBL: A =[3 ] uB ={ 3} . Haiitu: a) 5A-B; 6) 3A’-2B; B) AB.



Haiitu npousBenenre MaTpuiL;:
1 2 1)\(O0 2 0 1
( 2 % 2 o
23.12 1 0]|-1] 24.10 3|2 . L 24.121(3 21)

10 3)l2) 1 o) 3)

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

4 3 - 28 93 1 3
A= , B= , C= :
7 5 38 -126 0 4
1 3 l\ ( 2 1 0
26. lanpr MaTpupl A=| 2 0 4 |uB=|1 -1 2]. Haiitu: a) A*+2B-3E; 6) AB-BA;
1 2 3) (s 2 1)
B) (A-2B)?; r) A%-B?; 1) (A-B)(A+B).

27. Haiitu npousseaenue marpury ABC-3E, rne

1 2 —3) 1
A=|1 0 2|, B=| 2|, C=(2 0 5), E—enunnynHas MaTpuua.
45 3 (1)
1 1 -1

28. Boruucnuth A%, ecimn A=| 3 -1 2 |.

l2 -1 o]

(1 -3 5} (4 -5 1 )
29. Hantu npoussenenue matpuy A=|6 -5 9| uB=|2 7 -2].

5 2 o) s -4 o

HatiTi oOpaTHbIe MaTPHUIIBI IS CICAYIONIMX MaTPHIL:

(l 0 0\
1 -3 2 -1 5 1
30.[ J 31.[ J32.[ J 33.]0 0 1]
3 -4 -3 2 7 -3 LO L 1J
3 2 2 3 2 2 1 2 3 1 2 3
34.11 3 1| 351 -2 3| 36/4 5 6| 37.]-3 -2 -4
5 3 4 o 1 1) |78 o (2 1 o)

Monayan 2: BBeaenue B MaTeMaTHUeCKHIA aHAIN3
Ilnan:

1. Yucnossie pynkuun. Obaacts onpeaenacHus: QyHKIHIH.
2. OOparnas pynkuusa. CrnoxxHble QYHKIHIH.

3. OcHOBHBIE 3NIeMeHTapHble (QYHKIUH: TOKa3aTelbHas, JorapumMudeckas, CTeIeHHas, TPUTOHOMETPHUECKHE H
00paTHBIE TPUTOHOMETPUYUECKUE.

OcHoOBHBIE CBOMCTBA (PYHKIIHH.

[penen dynkimu.

Beckoneuno masble n OecKOHEYHO OONbIIe QYHKIIUH.
CoiicTBa npeiesioB (PyHKIHU.

3aMeuaresbHbIE IPEIEIbL.

HenpepbiBHOCTE GYHKINH.

© N O~



Jluteparypa: [1, c. 102-116, 144-222]; [2, c. 225-285]; [3, c. 8-12]; [4, c. 57-95].
Bonpocsl 1151 CaMOKOHTPOJISA:

Maiite onpenencaue QyHKIUH.

Uro Takoe 00J1aCTb OnpeieNicHHs U MHOKECTBO 3HaYCHUH PpyHKIHN?
[epeuncnute criocoObl 3aaanus QPYHKIHH.

Uro Takoe rpaduk GyHKIHHA?

Jatp onpenenenue Bo3pacraromieii (yObIBaromie) GyHKIHH.

CrniocoOBblI 3aaHUS YUCIIOBBIX ITOCIIEI0BATEIBHOCTEH.

Jatb ornpenenenue npezena YucI0BOU MOCIe0BATEILHOCTH.
Omnpenenenne OJHOCTOPOHHUX TIPEIEIOB.

CBs13bp MEXIY QYHKIHUEH, ee TIpeeioM H OECKOHEYHO Manoil GpyHKImeH.
10. IlepeuyrcanTh OCHOBHBIC TEOPEMBI O TIpEENaXx.

11. IlpumMeHeHHE SKBUBAJICHTHBIX OECKOHEYHO MAITBIX (PyHKIIAH.

CoNO~wWNE

3ananus 11 CaMOCTOSAATEILHOI padoThI:
[Ipumep 1. Haiftn obmacte onpenenenns QyHKITHI:

1) f(x)= X2+_24+|nx—\/7—x, 2) f(X):#(XZ—Q—FIOQZX

Tpuvep 2. Haiitn ctosste Gymxunn f o gu go £ f(x)=cos x, g(x)=/x.

[pumep 3. Ioctpouts rpaduk GyHKIMH y = X + 4X + 3.

Ipumep 4. Haiiti MHOXeCTBO 3HaueHnH GpyHkumn f (x) = x> —8x+20.

sin x
[pumep 5. Mcenenopath Ha 4eTHOCTL QyHKuMIO f (X) = .
X
 5-3x-x’ 2-x+4 _sinx
[Tpumep 6. Haiitu nipenenst: a) lim —————,6) lim ————, B) lim ,
oo X741 x>0 X x>0sin 4x
_ x"-8x+16 o 8xP+1 __sin5x
r) lim > y ) lim ————, ¢) lim .
x>4  x° -16 x> 11X" 4+ 5X x>0 X
sin 3x

ITpumep 7. Beraucnuts lim — .
x=>7 sin 4X

Mopnyas 3: JiieMeHTHI 1 ¢epeHIHATBHOI0 HCYUCTCHAS

Ilnan:

[pousBoaHas pyHKIMU. 3a7a9u, MIPUBOISIINE K TIOHITHIO TIPOU3BOTHOM.
I'eomeTpryeckuii, ((PU3MUECKUI CMBICIT TIPOU3BOTHOM.

OcHoBHble npaBuia U Gopmyisl AuddepeHIupoBaHus.

[Tpoun3BoJHBIE BBICIIHX MOPSAKOB.

Huddepennman ynxnun. [Ipumenenne nuddepeHnmana B mpruOIMKEHHBIX BEIYUCICHHSX.
[Ipu3Haky NOCTOSHCTBA, BO3pacTaHus M yObIBaHUS (PYHKIIHH.

JKkeTpeMyM GYHKIUH.

Hamnpagsnienust BBITYKIIOCTH, TOYKH Teperuoa.

. ACHUMINTOTBHI.

10 HUccnenoBanne QyHKIMIA ¢ MOMOIIBI0 Tpon3BoAHBIX. [locTpoenne rpadukos.
11.ITpaBuna Jlomurans.

WoNoO~wWNE

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

Bomnpochl 15191 caMOKOHTPOJIA:

[TonsTHE NIPOU3BOHOM, €€ MEXaHUYECKUI U T€OMETPUYECKUHA CMBICII.
[lepeuncnuts ocCHOBHBIE NTpaBuiIa AU HepeHINpOBaHUSL.

[onstne nuddepennuana, ero reoMeTpUUECKHA CMBICIT.

Tabnwia mpon3BOIHBIX.

KakoBbI HEOOXO/IMIMbIE U JIOCTATOYHBIE YCIIOBHS BO3PACTAHUS U YObIBAaHUS (DYHKIIUH?
JHatb onpeaeneHre MakcuMyMa 1 MUHAMYMa (YHKIHH.

AJNTOPUTMBI HAXOXKJICHHSI HAMMEHBINIETO U HAUOOJIBIIET0 3HAYEeHUH (DYHKIIH.
KakoBbI ycoBus BbITyKJIOCTH Tpaduka QyHKImmn?

. ChopmynupyiiTe yciaoBus neperuoa.

10 BeprtukanbHble, rOpH30HTAIbHBIE X HAKIIOHHBIE aCUMIITOTEL.

CoNoOGO~WNE



11.TIpaBuma pacKphITHS HEOTIPEIEICHHOCTEH.
3aganus 115 CAMOCTONATEILHON PadOTHI:

Tpumep 1. Boruncuts npoussoanyio dynkimu y = (3x° - 2x +1)sin x .

[pumep 2. Borauciuts poussoznbie: a) y(x)= xcos x + x> sin x, 6) 5x> +3xy —2y> +2=0

X

[Ipumep 3. Haiitu y', y = tgx +
1+x

Ipumep 4. Haiitn sxkerpemymsr pynkunn f (x) = 2x” —15x” +36x —14 .
1 1

[Tpumep 5. Hatiti npeaen yHkomuu y = — —
x e'-1

npu x — 0.

[Tpumep 6. IIpoBecTr MoTHOE MUCCIIEAOBaHNE U TOCTPOUTH TpapuK GYyHKIHA Y =

1
[Tpumep 7. UccnenoBaTh U MOCTPOUTH TpaduK QyHKIUH Y = X + —
X

Mopnyanb 4: JjieMeHTbI HHTerpaJbHOI0 HCYUCIEHUS

ILnan:

[lepBoobpaznas ¢pynkuus. HeormpeneneHHbIN HHTETpAI.
OcHOBHbIE HEONpeIeIeHHbIE HHTETPaJIbI.

CBoiicTBa HeonpeaeIeHHBIX HHTETPAJIOB.

Tabmuma npocTeHIMX HHTETPAIIOB.

MeToa HemocpenCTBEHHOTO HHTEIPUPOBAHUS.

MeTo]1 MOJICTAaHOBKH.

WNHTerpupoBaHue 1o yacTsm.

I'eomeTpuyeckuii CMBICT U CBOICTBA ONPEAECIICHHOIO HHTErpaa.
dopmyna Hetotona-Jlelioanma.

10 3aMeHa nepeMeHHO! B ONpeieIeHHOM HHTerpae. MIHTerpupoBanue 1o yacTsam.
11. Ilmomans KPUBOIMHEHHOW (HUTYPEIL.

©CoNOk~wWNE

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

Bomnpocs! Aj1s1 caMOKOHTPOJISA:

[Iepeunciure OCHOBHBIE CBOMCTBA HEONPEACIEHHOTO UHTErpaa.

Hatb onpeaenenue nepBoodpasHoii pyHkiun. [Ipusectn npumepsl.

B geM cocToUT CMBICI ACHCTBUSI HHTETPUPOBAHIS?

[Toyemy npu HHTETPUPOBAHUU MOSIBISIETCS] IPOU3BOJIbHAS IOCTOSIHHASA?

B ueM cocToUT METOM HEMOCPEICTBEHHOTO UHTETPUPOBAHHUS.

[pu kakux yciaoBuUsIX cripaBe/yiiBa GopMyJsia 3aMEHBI TIEPEMEHHON B HEOTIPEIe/ICHHOM HHTerpasie?
[Tpu kakux ycrmoBusIX crpaBeyinBa (opMylia HHTETPUPOBAHUS 110 4acTsIM?

NoogokrwhE

3agaHus I CAaMOCTOATEIbHOI padoThI:
dx

x+2'

[Ipumep 1. Beruncnuts I
[pumep 2. Haiitu j(xz —2sin x+1)dx.

d
[Tpumep 3. Beruucints J.—)?(

ax
[Ipumep 4. Haittn | ——.
J. Vx?+3

x* +x% - 6x

[Ipumep 5. Beruncants J'—3dx .

X
[Ipumep 6. Beruucnuts J'\/ sin x cos xdx .

[pumep 7. Haiitu j arctgx dx .

23
[Tpumep 8. Haiitu mHTETpaT, HCTIOIB3YS MTOIXOISIIYIO TTOJICTAHOBKY I(? x-1) dx.



[Ipumep 9. Haiitn J\Mx —5dx.
IIpumep 10. HaiiTi naTErpa, UCONb3ys HHTETPUPOBAHHE IO YACTAM J. X cos xdx .
[Tpumep 11. BEMUCIMTL HHTErpa Ix(xz +1)" % dx.

[Ipumep 12. Boruncaurs J' (2x +1)*%dx .

[pumep 13. Beraucauts I(Zx +5sin 2x) dx
0
lg2
[Tpumep 14. Ucnonssys popmyny Herotona-JIelOHMIIa, HANTH UHTErpa I 2" .5%dx.
0

1
[pumep 15. Haiit muomaas GUIryphl, OrpaHHYEHHON TMHHAME Y = X, Y = —, y=0,x=3.
X



