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I. MeToanueckue peKOMeEHIAIUH

1.1 Meroauyeckde peKOMeHIAUMH IO OpraHu3amum padoThl CTYJAEHTOB BO BpeMsli MNpPOBedeHHs
JIEKIIMOHHBIX 3aHSATHIA

HpI/I IMOATrOTOBKE W MPOBEACHUUN 3aHATHHN O JUCHUINIMHE MPErnoJgaBaTeiib JOJDKCH PYKOBOACTBOBATHLCA KakK
O6HII/IMI/I y‘-Ie6HO-MCTOI[I/I‘-I€CKI/IMI/I YCTaHOBKaMH1 (Hay‘lHOCTI), CHCTCMHOCTbD, AOCTYITHOCTD,
MOCIIEI0BATEILHOCTD, TIPEEMCTBEHHOCTh, HATMYKME CAMHOW BHYTPEHHEH JIOTMKU Kypca, €ro CBsI3b C IPYyTUMHU
MpeIMETaMHt), TaK ¥ CICITHUPUICCKUMH 0COOCHHOCTSAMHA JUCITUTUTHHEIL.

I'maBHBIM 3BeHOM ANJAKTHYCCKOTO IIUKJIIa 06y‘-IeHI/I$I B OCBOCHUH NJUCHUIIJIINHBI ABJISICTCA JICKITUA.

B xone neximii mpenojiaBaTeNb M37aracT W PasbhACHICT OCHOBHBIC, HAHOOJEE CIOXKHBIC TOHSATHS TEMBI, a
TaKXe CBS3aHHBIC C HEH TEOPETUYECKUE U TPAKTHYECKHE MPOOIEMBI, TaeT PEKOMEHIAIIMU IS TPAKTUIECKOTO
3aHSATHS U YKa3aHUsl ISl BBITIOJHEHHS CAMOCTOSTETbHOM PabOTHI.

B Xxome NEKIMOHHBIX 3aHATHH CTYJICHTY HEOOXOAMMO BECTH KOHCIICKTHPOBAaHHE Y4eOHOTro MaTepuala.
OO0pariath BHUMaHUE Ha KaTeropuu, (OPMYJIUPOBKH, PACKPHIBAIOIINE CONCPKAHUE N3YUaeMOU TUCIIUILINHBI,
Hay4HbIC BBIBOJbI U IPAKTUYCCKUEC PEKOMCHIAIINH, MOJ0KUTEIBbHBIN OIBIT B OpaTOPCKOM HMCKYCCTBE.
JKenarenpbHO OCTaBUTH B pab0OYMX KOHCIIEKTAX IOJISL, HA KOTOPBIX JIeIaTh MOMETKH, ITOYSPKUBAIOIINE 0COOYIO
BaXHOCTh T€X WM HMHBIX TEOPETHYSCKUX TOJOXKCHHHA. PekoMeHayeTcsl akTUBHO 3a7aBaTh IPEIOJIaBATEIIO
YTOYHSIFOIIIAE BOTIPOCHI C TENIBI0 YSICHEHUS TEOPETUIECKHX TTOJ0XKESHUN, pa3peIIeHUs CIIOPHBIX CUTYAaIIHA.

1.2 MeTtoanyeckue peKOMEeHIAUM K CAMOCTOATEIbLHOI padoTe

CamocrosiTenbHas paboTa — TulaHupyemas yueOHasi, yueOHo-HMccIeoBaTeNbCKast, HayqHO-HCCIeJ0BaTeNbCKAas
paboTa CTyIeHTOB, BHIIIOJHsIEMAsi BO BHEAyIUTOPHOE BpeMsl 10 3aJaHHUIO0 U MPH METOANYECKOM PYKOBOACTBE
npernojasarenisi, Ho 0e3 ero HEMOCPEACTBEHHOTO YYacTHs (IIpH YaCTUYHOM HEMOCPEICTBEHHOM Yy4YacTUH
MIPEeTIo/IaBaTels, OCTABJISIONIEM BEAYIIYIO POJIb 32 pabOTOM CTy/IEHTOB).

CamoctositensHas pabora ctyaeHToB (nanee — CPC) B BY3e siBisiercss BaXKHBIM BHJIOM Y4eOHOW W HAyYHOH
nesitensHOCTH cryneHTa. CPC urpaeT 3HaUNTENBHYIO POJIb B PEHTHHTOBOM TexHONOTHH 00ydeHus. OOydeHue
B BY3e BrimouaeT B ceOs ABe, NPAKTHUECKH OAMHAKOBEBIE MO 00bEMY M B3aMMOBJIMSHHUIO YacCTH — Tpolecca
oOyuenus:t u mpouecca camooOyuyenus. [loatomy CPC pmomkHa crtaTh 3QQEKTHBHOW W IIeJCHANpaBICHHON
paboToii cTyneHTa.

K coBpeMeHHOMY crienuanicTy OOIIECTBO MPEABSBISET JOCTATOYHO IIUPOKHUH NepeueHb TpeOOBaHUM, cpenu
KOTOPBIX HEMAJIOBAKHOE 3HAUCHUE MMEET HaJIMYHE y BBHIIYCKHUKOB ONPEAETICHHBIX CIOCOOHOCTEH M yMEHHS
CaMOCTOSITEIbHO  OOBIBATh 3HAHMA W3 Pa3iIMYHBIX HCTOYHHKOB, CHCTEMAaTH3HPOBATH IONyYCHHYIO
WHQOPMAIHIO, JaBaTh OLIEHKY KOHKPETHOH cuTyauuu. DopMUpOBaHHE TAaKOTO YMEHUS MPOUCXOIUT B TEUCHUE
BCETO IeproAa oOyueHHs uYepe3 ydacTHe CTYIEHTOB B IPAKTHUECKUX 3aHATHSX, BBIIIOJHEHHE KOHTPOJIBHBIX
3aIaHAA ¥ TECTOB, HAMMMCAHUE KYPCOBBIX M BBITYCKHBIX KBTH(HUKAITMOHHBIX padoT. [Ipm atom CPC wmrpaet
PELIAOIIYI0 POJIb B XOJI€ BCEro Y4eOHOT0 Mpoliecca.

B mpomecce camocTosTeNnbHON pabOThl CTYIACHT NMPHOOpPETaeT HABBIKM CaMOOPraHHW3allud, CaMOKOHTPOJI,
CaMOyYIpaBJICHUS, CaMOpPE(IIEKCUH M CTAHOBUTCS AaKTUBHBIM CaMOCTOSITETIbHBIM CYOBEKTOM yueOHOU
JeSITEIbHOCTH.

DOpMBI CaMOCTOSTEIBHOM PadOTHI CTYIEHTOB pazHooOpa3Hbel. OHU BKITIOYAIOT B CEOs:



v’ u3yveHue yueOHOM, HAYYHOU M METOAMYECKOW IHMTEPATyphbl, MaTEPUAJIOB MEPHOJANYCCKUX W3IaHUI C
NPHUBICYCHUEM DJIEKTPOHHBIX CPEACTB O(UIMAIBHOM, CTaTUCTUYECKOH, NMEPHOANYECKOH W HaydHOMH
UHQOPMAIH;

v/ MOArOTOBKY JIOKJIAJIOB M pehepaToB, HAMMCAHKE KyPCOBBIX U BBITYCKHBIX KBAIU(DUKAIIMOHHBIX padoT;

v’ yuactue B paboTe CTyIeHUECKHX KOH(EPEHIIHI, KOMIUICKCHBIX HAYYHBIX HCCIIEIOBAHHSX.
CamocrosiTenbHas padoTa MpUoOIIaeT CTYJEHTOB K HAYYHOMY TBOPYECTBY, TIOMCKY M PELICHUIO aKTyaJIbHBIX
COBpPEMEHHBIX po0IIEM.

OcHOBHOI (OpPMOH CaMOCTOSITETBHONH pPAOOTHI CTYAEHTa SIBISETCS W3y4YeHHE KOHCIEKTa JISKIHMH, WX
JIOTIOJIHEHUE, PEKOMEHIOBAaHHOM JIUTEpaTyphl, aKTHBHOE yJacTHE HAa MPAKTUIECKUX U CEMHHAPCKHUX 3aHITHSIX.

UYrenune yyeOHUKA

W3zyuas marepuan mo y4eOHHKY, CIeIyeT MepeXOIUTh K CIIEAYIOIIEMY BOIPOCY TOJBKO IOCIE MPaBHILHOTO
IMOHUMaHUA MNPEABIAYIIEro, IMPOU3BOJAA Ha 6yMare BC€ BBIYUCJICHHUA (B TOM YHCJIC U TC, KOTOPBLIC paau
KpaTKOCTH OMYIICHBI B YYeOHUKE) M BBIMOIHSISI IMEIOIIUECS B YICOHUKE YSPTEHKH.

Oco0oe BHUMaHHE CIIEAyeT 0oOpaliaTh Ha OIPENEICHWE OCHOBHBIX MOHATHH. CTYyIEHT JOJDKEH MOoApOOHO
pasdupaTh MPHUMEPBI, KOTOPBIC MOSCHAIOT TAaKHUE ONMPEICICHHS, U YMETh CTPOUTHh AHAJIOTHYHBIC MPUMEPHI
CaMOCTOSITEIBHO.

HeoOxoquMo TOMHUTB, YTO KaXKaas TeopeMa COCTOMT W3 TPEANONOKEHHH U yTBepkIeHus. Bcee
TIPENONIOKEHNST JIOJDKHBI 0053aTeNIbHO HCIONB30BaThCs B JIOKa3arenbcTBe. HykHO TOOMBATHCS TOYHOTO
MPEJICTABJICHUS. O TOM, B KaKOM MECTE JO0Ka3aTeJIhCTBA WCIOJIb30BAHO KAXKIOEC IMPEAIOJIOKEHUE TEOPEMBI.
[Tonme3HO COCTaBIATH CXEMBI JOKA3aTEIbCTB CIOXKHBIX TeopeM. [IpaBMIIBHOMY MOHMMAHHIO MHOTHX TEOpEeM
moMoraeT paz0op IPUMEPOB MATEMATHUECKUX OOBEKTOB, OOJAaIONIMX W HE OOJaJaroIMX CBOWCTBAMH,
YKa3zaHHBIMHU B IMPEATIOJIOKCHUAX U YTBEPIKIACHUAX TCOPEM.

[Tpu u3ydeHun MaTepHuaia Mo y4yeOHHKY TOJIE3HO BECTH KOHCIIEKT, B KOTOPBIH PEKOMEHIYETCS! BIMCHIBATDH
ompeneneHus, GopMyIHpPOBKH TeopeM, (OPMYIIbl, YpaBHEHHS U T. A. Ha monsx KOHCHEKTa clielyeT OTMe4aTh
BOMPOCHI, BBIJICJICHHBIE CTYACHTOM JIJIsl TIOJYYSHHSI TMChbMEHHON WU YCTHOW KOHCYJIBTAIIUY MPETIOAaBaTeIsl.
[TuceMenHOEe 0opMIIeHHE PabOThI CTYICHTa UMEET UCKITIOUUTEIBHO BAXKHOE 3HAUCHHE. 3alKMCH B KOHCIIEKTE
JIOJDKHBI OBITH CENIaHbl YMCTO, aKKYPATHO M PACIIONOKEHBI B OMPEIEICHHOM MOpsIKe. Xopoliee BHEIIHee
odopMIIeHHE KOHCIIEKTa M0 U3YYCHHOMY MaTepUally He TOJIbKO MPUYYHUT CTYJCHTa K HEOOXOJUMOMY B paboTe
MOpAAKY, HO U IMO3BOJIUT EMY I/I36C)K21Tb MHOTI'OYUCJICHHBIX OHH/I6OK, KOTOPBIC MPOUCXOOAT U3-3a HC6pe)KHI)IX,
OeCIopsIOYHBIX 3aIHCEH.

BriBotbI, TTONTydeHHBIE B BHIE (POPMYJI, PEKOMEHAYETCS B KOHCIIEKTE MOMYSPKUBATH WIH OOBOJUTH PaMKOM,
9YTOOBI MPU MEPECYUTHIBAHUKM KOHCIIEKTA OHU BBIACISUTUCH U Jy4Ille 3aMOMUHATUCH. OMBIT MOKA3bIBACT, YTO
MHOTHM CTYJIEHTaM MOMOTaeT B pabOTe COCTAaBJICHHE JIMCTA, COJACPIKAIIErO BaxKHEHIME W HAaWOOJee 4acTo
ynorpeonsiembie Gopmynbl Kypca. Takoil JUCT HE TOJBKO MOMOTaeT 3allOMHHUTH (DOPMYJIbI, HO U MOXKET
CIIYKUTH IMOCTOAHHBIM CIIPABOYHUKOM JId CTYZICHTA.

Pemenue 3agau

BaxapIM KpHUTEpHEM YCBOECHUS TEOPUH SBISIETCS YMEHUE pelIaTh 3a7add Ha MPOHACHHBIH MaTepHall.

[Ipu pemenny 3a1a4 HY>)KHO 000CHOBATH KaXKIBIIA TAIl PEIISHHSI HCXOS U3 TEOPETHUECKUX MOJIOKEHUH Kypca.
Ecmu cTyneHT BHOUT HECKOIBKO IyTeH PEIIeHHUs, TO OH JOJDKEH CPAaBHHUTh WX WM BBHIOpATh M3 HUX CaMBIH
myumuid. TToe3Ho 10 Hayaia BRIUUCIEHUM COCTaBUTh KPATKUH TJIaH PEIeHHUS.

Perrenust 3ama4 ¥ mpuUMeEpoOB ClleAyeT W3Jarath NOJAPOOHO, BBIYMCICHHS paciojiaraTb B CTPOTOM MOPSIIKE,
OTJIENSAS BCIIOMOTATeNbHbIE BEIUMCIEHUSI OT OCHOBHBIX. YepTeXH MOXKHO BBIIOIHATH OT PYKH, HO aKKYPaTHO U
B COOTBETCTBHH C JIAHHBIMHU ycIIOBHAMHU. Ecinu yepTexk TpedyeT 0co00 TIATETBHOTO BHITOTHEHUS (HarpuMmep,
npu TpaduvIeckold TPOBEPKE pEIIeHHs, MOMYyYeHHOTO ITyTEM BBIYHCIEHHIA), TO CIEAYeT IMOIb30BaAThCS
JTUHEWKOH, TPAaHCTIOPTUPOM, JIEKAJIOM M YKa3bIBaTh MACIITa0.

Pemenne kaxmoil 3a1aun JOKHO TOBOJAUTHCA O OTBETA, TPeOyeMOro YCIOBHEM, U TTO BOZMOKHOCTH B 00IIIEM
BHJE C BBIBOAOM (OpMYJIBL. 3aTeM B IMOMyYeHHYIO (hOpMYIly MOJACTABISIOT YHCIIOBBIE 3HAUEHUs (€CId OHHU
JaHbl). B IpOMEXyTOUHBIX BHIYHCICHUSX HE CIEAYET BBOANUTH NMPHOIMKEHHBIE 3HAUSCHHUS KOPHEH, YncIa 5 U T.
.

[Tony4yeHHBI OTBET cleQyeT MPOBEPATh CHOCO0AMH, BHITEKAIOIIMMH W3 CYyIECTBa JaHHOHM 3amaun. Ecin,
HampuMep, pelajach 3aJada ¢ KOHKPETHBIM (PU3UYECKUM HJIM TCOMETPHUECKHM COJIEPKAHUEM, TO IOJIE3HO,
MIPEXKAE BCETro, MPOBEPHUTH Pa3MEPHOCTH IONYYEHHOro OTBeTa. [lome3Ho Takke, eciau BO3MOXKHO, PEIINThH
3aJa9y HECKOJIBKIUMH CITIOCOOAMHU M CPAaBHUTH ITOJTyUYE€HHBIE PE3YIbTATHI.

Pemrenvie 3aga4 onpeneneHHOro TuIa Hy»KHO MPOJ0IDKATh A0 MPHOOPETEHHS TBEPABIX HABBIKOB B X PEIICHHH.

Camonposepka

ITocne n3yyeHus: onpeneseHHON TeMBbI IO YIeOHUKY M PEILICHHs JOCTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIINX
3aa4 CTYACHTY PEKOMEHAYETCsl BOCIIPOM3BECTH 110 MaMSTH ONPEAEIEHHs, BEIBOABI POpMyl, GOPMYITUPOBKH U
JIOKa3aTeNIbCTBa TeopeM. Bompock! 111 caMonpoBepKy, PUBEICHHBIC B HACTOSILEM ITOCOOMH, AAaHBI C LIEJBIO
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MOMOYb CTYJICHTY B TIOBTOPEHUH, 3aKPEIUICHUH ¥ MPOBEPKE MPOYHOCTH YCBOSHHS M3YYEHHOTO Marepuaia. B
ciy4ae HeoOXOJAMMOCTH HAJIO eIlle pa3 BHUMATEIbHO Pa300paThes B MaTepralie yueOHUKa, PEIIUTh P 3a/1a4.
WNHorma HEZOCTaTOYHOCTh YCBOGHWS TOTO WM HWHOTO BOMNPOCA BBUICHAETCA TOJNBKO TPU HIYUSHHH
JANbHEHIIero MaTeprana. B 5ToMm ciyyae HaZo BEpHYTHCS Ha3aJ M MMOBTOPHUTH TUIOXO YCBOCHHBIH pa3zaed.

IIpoBenenue 3aHATHII B HHTEePaAaKTUBHOM (popme

WnrepakTBHOE OOy4YeHHE MpEACTABIACT CO00H crnocod MO3HAaHUs, OCYIIECTBISIEMBIH B (pOpMax COBMECTHOU
JEATEIFHOCTH O0Y4aloIUXCsl, T.€. BCE YYACTHHKH OOpa30BAaTENIFHOTO MPOIECCa B3aWMOACHCTBYIOT APYT C
JPYTOM, COBMECTHO PEIIAIOT [IOCTABJIECHHbIE [IPOOJIEMbI, MOJEIUPYIOT CUTyaLluK, OOMEHHUBAOTCA HH(OpMaLueH,
OLICHMBAIOT JIEHCTBHE KOJUIET U CBOE COOCTBEHHOE MOBEECHHE, IIOIPY)KAIOTCS B PEANIbHYIO aTMOoc(epy JeI0BOrO
COTPYJHHUYECTBA 110 PAa3PELICHHUIO TPOOIIEM.

WurepaktrBHas opMa 0O0ydeHHs peann3yercs B BUIE MPOOIEMHBIX JIEKIHH.

IIpodaemuas gekmusi. Ha 3Toif Jlekiin HOBOE 3HAHWE BBOAMTCS Uepe3 MPOOJIEMHOCTH BOIIPOCA, 3aadd HITH
curyarmu. Ilpn 3TOM mpollecc TO3HAHWA CTYAEHTOB B COTPYAHHYECTBE M JHAjOre C MpenoaBareiieM
npuOIIKaeTcss K  HMCCIIA0BaTeNbcKOW  AestenbHOCTH. ConepikaHue MpoOJeMBbl  PACKpPBIBACTCS  MTyTEM
OpraHU3aluy MOUCKA.

MeTtoanyeckne yKa3aHus K BHIIOJHEHHIO J1a00paTOpHOii padoThl
JlaGopaTopHble COYETAIOT JIEMEHTHl TEOPETHYECKOTO MCCIICAOBAHMS M MPAaKTHUECKOH paboThl. Buimomnnss
nabopatopHble pabOThI, CTYJCHTHI JIydllle yCBauBaIOT MPOrPaMMHBINA MaTepuall, TAK KaK MHOTHE ONpeeIICHHS,
Ka3aBIIMECS] OTBJICUYCHHBIMHU, CTAHOBSATCS BIIOJHE KOHKPETHBIMH, MPOUCXOIUT CONPUKOCHOBEHHE TEOPUHU C
MPaKTUKOMU, YTO B IEJIOM COJICHCTBYET MOHMMAaHHIO CJIOXKHBIX BOIIPOCOB HAYKH M CTAHOBJICHUIO CTYJICHTOB KaK
OyIyIIMX CIEHUAINCTOB.
Brinmonnenne 1abopaTopHbIX pabOT HAIPaBICHO Ha:

» 0000IIeHne, CUCTEMaTH3alHUI0, YIIyOlleHHe TEOPETHUECKUX 3HAHUI 10 KOHKPETHBIM TeMaM y4eOHOH

JUCLUTITUHEI;

> (opMHpOBaHHE YMEHHUH IPUMEHATH IT0JyYSHHBIE 3HAHUS B IPAKTUYECKON AEATEIbHOCTH;

» pa3BHTHE aHATUTHYCCKUX, IPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHUIA;

> BBIpa0OTKY CaMOCTOSTEILHOCTH, OTBETCTBEHHOCTH U TBOPYECKON MHUIIMATHBEI.
JlaboparopHble 3aHATHS Kak BHJ YYeOHOH JEATENbHOCTH JIOJDKHBI TPOBOAWUTHCS B CIEHUAIBHO
000pYIOBaHHBIX JIAOOPATOPHUSX, TI€ BHIMOIHIIOTCS Ta00paTOPHbIE PadOTHI (3aJaHus).
®dopMa OpraHM3alUM ydalluXcs Al MPOBENEHHS J1a0OpaTOpPHOTo 3aHATHS — (poHTanbHAas, TPyHIoBas U
MHIMBUAYyaJbHAS — ONIPEICIIeTCs IPeroaBaTeeM, HCXOA U3 TEMBI, LIEIH, TIOPAIKa BBIIOIHEHHUS PaOOTHI.
Pe3ynbTaTh! BEIOMTHEHNUS J1aOOpaTOpHOTO 3a1aHus (paboThl) 0OPMIISIOTCS yYalllMMK B BUJE OTYETa, popMa U
cofiep’KaHue KOTOPOTo ONPEAENIAI0TCA COOTBETCTBYOLIEH pabOTOM.

MeToanyeckue yKazaHHs 10 NOATOTOBKE K YCTHOMY KOJUIOKBUYMY

[MoaroroBka K KOJUIOKBHYMY TPOBOIUTCS B XOJE CAMOCTOSITENILHON pa0OThl CTYACHTOB M BKIIOYAET B ceOs
MOBTOPEHUE IPONACHHOIO Marepuala IO BOIPOCaM MPEIACTOSALIEr0 KOJUIOKBHyMa. I[oMHMO OCHOBHOTO
MaTepHana CTYJeHT JODKEH M3YYHUTh AOHOJHUTEIbHYIO PEKOMEHIOBAaHHYIO JIUTEpaTypy M MH(OpMauio mo
TeMe, B TOM YHUCIIE ¢ UCTIOIb30BaHueM MHTepHET-pecypcoB. B cpenHeM, TOATOTOBKA K YCTHOMY KOJZIOKBHYMY
[0 OJHOMY CEMHHApCKOMY 3aHATHIO 3aHHMaeT OT 2 10 3 4YacoB B 3aBUCHMOCTU OT CJIOKHOCTH TE€MBI U
0cOOEHHOCTEH OpraHu3alliid CTYICHTOM CBOEH caMOCTOATeNbHOM paboThl.KomiokBuyM mpeamnonaraer
YCTHBII OTBET CTYJEHTa HAa OJIMH OCHOBHOM M HECKOJIBKO JONOJIHUTEIBHBIX BONPOCOB MpenoaanBaTens. OTBeT
CTYZAEHTA JIOJKEH IPEACTaBIsATh cOO0M pa3BEPHYTOE, CBI3aHHOE, JTIOTUYECKU BHICTPOEHHOE COOOIIEHNUE.

Ilpu BBICTaBIEHMM OLICHKH IPENOJAaBaTelb YUYHUTHIBACT MPABHJIBHOCTh OTBETA IO COJEP)KAHHUIO, €ro
MOCIIEOBATENIBHOCTD, CAMOCTOATENBHOCTh CYXKIEHUH M BBIBOJOB, YMEHHE CBA3BIBATh TEOPETUYECKHE
MOJIOKEHUS ¢ IPAKTHKOH, B TOM YHUCIIE U ¢ Oyayliel npodecCHOHaNbHON A TENbHOCTBIO.

MeTtoauyeckne peKOMeHAAMHU N0 MOATrOTOBKE K cAa4e 3a4yeTa

3adueT OCYyMIECTBISIETCS B PaMKaX 3aBEpIICHUS W3yYeHUS JUCIUIUIMHBI (MOJIYIS) M TO3BOJISIET ONPEAETUThH
Ka4ecTBO YCBOEHWSI N3YYCHHOTO MaTepHaa, a TakKe CTeTeHb COPMUPOBAHHOCTH KOMIIETSHIINH.

CryneHThl 00s3aHBI CHaBaTh 3a4€T B CTPOrOM COOTBETCTBHH C YTBEPXKACHHBIMHA YYE€OHBIMHU IUTaHAMH,
pa3paboTaHHBIMU COTJIACHO 00pa30BaTEIbHBIM CTaHAAPTaM BBICIIIETO 00pa30BaHusI.

[o muctmmae «YrcneHHpIe METOBD IK3aMeH MPUHIMAETCS 110 OHUJIeTaM.

DK3aMeHaTopy MPEeIOCTaBISACTCS MPaBO 33/1aBaTh CTYICHTaM BONPOCH B paMKax Owiera, a Takke, IOMHUMO
TEOPETHUYECKUX BOIIPOCOB, MpEJIaraTh 3aJadd MPaKTHKO-OPUECHTHPOBAHHOW HAIIPABIIEHHOCTH IO MPOrpaMMme
JTAHHOTO Kypca.

[Ipu siBKe Ha 3adeT CTyIAEHTH 00sA3aHBI UMETh NMPHU cede 3a4eTHYI0 KHWKKY, KOTOPYIO OHHU TPEXBSBISIOT
9K3aMEHATOpy B Hadaje 3adeTa.



— PexomeHayeTcs npu MOATOTOBKE K 3a4€Ty ONUPAThCA HA CIEAYIOIINN MJIaH:

1. [IpocMoTpeTh mporpamMMmy Kypca, ¢ Lebi0 BBISBICHUS HanOosee MpoOJIEMHBIX TEM, BOMPOCOB, KOTOPHIE
MOTYT BBI3BAaTh TPYAHOCTH IIPU HOATOTOBKE K 3a4ETy.

2. Tembl HEOOXOAMMO M3y4YaTh MOCIENOBATEIFHO, BHUMATEIFHO 0Opalias BHUMaHUE Ha OMMCaHUe BOIIPOCOB,
KOTOPBIE paCKPBIBAIOT €€ co/iepkanne. HaumHaTh HEOOXOAMMO € TIEPBOU TEMBI.

3. [ocne paGoThl Haj TEPBOH TEMOW HEOOXOIWMO OTBETHUTh Ha BOMPOCH! IS CAMOKOHTPOJS M PEIIMThH
TECTOBBIC 3a/1aHUA K HEH.

4. U Tax manee 1O OCTAJILHBIM TeMaM.

I1. Tliiansl 1a60pPATOPHBIX 3aHATHI

IIpuMepHble 3axanns K 1a00paTOPHBLIM padoTam:
Jla6opaTopHasi paGoTa Ne 1. Pemienue HeJJMHeHHBIX YPABHEHUI.

3ajanue:

1) Otnenuth KOPHU ypaBHEHUS TPAPUIESCKH U POTPAMMHO.

2) YTouHHUTH KOPHH (BCe!) ypaBHEHHUS METOIOM MOJIOBUHHOTO JEJIEHHS C TOYHOCTBIO & = 0,0001

pa3OueHuii oTpesKa.

, YKa3aTb 4YUCJIO

3) YTOYHUTL KOPHU ypPaBHEHHS METOIOM XOPJI ¢ TOYHOCTBIO & = 0,0001

K K&XJI0MY KOPHIO ypaBHEHHUSI.
4) YTOUHUTH KOPHH YpaBHEHHUS] METOJOM KacaTeIbHBIX.
5) YTOYHHUTBH KOPHU YpaBHEHHUS KOMOMHUPOBAHHBIM METO/ XOPJ U KacaTeJbHBIX.

" HApHUCOBATh CXEMY IIPUMEHCHUA METOJIa

Bapuant YpaBHeHUe BaanaH YpaBHeHHE
1 x*-18x* +6=0 16 2x —1g(x)-3=0
4
2 2¢" +3x+1=0 17 lg(x)———=0
2x+1

3 x*=3+0,5=0 18 Sx+lg(x)=3

4 5sin(x) =x—1 19 ¥ -3 +x-2=0
5 cos(x +0,3) = x* 20 X =2x*+2x-3=0
6 xt—x-1=0 21 2e" +5x+1=0
7 x? —20sin(x) =0 22 3sin(x)=x—-2

8 2-1g(x)—%+1=0 23 cos(x —0,5) = x>
9 2x*—0,5"-3=0 24 X2t —x-1=0
10 27X _3x—2=0 25 3x% = 2sin(x) =0
1 ctg(x)—gzo 26 2-1g(x)—§+1,5:0
12 X —2x+4=0 27 3x2-0,5"—1=0
13 x* +4sin(x) =0 28 2 —x—4=0
14 B 6x—T7=0 29 ctg(x+0,5)—§:O
15 4x —cos(x)-1=0 30 X +x?—2x+3=0

Jlureparypa: [1, 2, 3].

JlaGopaTopHasi paGora Ne 2. PerieHne cucTeMbl JINHEHHBIX YPABHEHMIA.

3ajaHue:

1) Pemmth cucteMy TUHEWHBIX ypaBHEHH MeTO0M [ 'aycca;

2) Pemmth cucteMy JTUHEWHBIX ypaBHeHMI MeTo0M ['aycca-XKopaana ¢ BEIOOPOM IIIaBHOTO 3JIEMEHTA;
3) Haiitu HOpMBI BeKTOpa HEBS3KU 3TUX PELICHUH U CPABHUTH MOJTyYEHHBIE PE3yIbTATHL.




Bapuant Cucrema ypaBHeHUI Bapuant Cucrema ypaBHEHUI
36+ X —x3=3; X, —3x, +2x; =—4;

1 X+ x, —4xy =-2; 16 —x, =X, —2,3x3=0,3;
—2x; +4x, —x; =1. 3% = 2%, — x5 =2.

3 +x, —x; =4 =X +5x, +3x; =1;

2 X +xy, —4xy =-1; 17 X +x, +2,5x;, =-0,5;

=2x; +4x, —x3 =35. 4x; —2x, — x5 =3.
3 +x, X =2; 3 —xy—x3=2;

3 X +x, —4x; =—6; 18 X+ X, +2xy =3;
—2x; +4x, —x;, =0. X +6x, —x; =0.

X +5x, = 2x;=5; 2x; = 5x, +2x3 =-3;

4 X +xy —3,5x; =-0,5; 19 X +x, —4x; =25
-3,2x, +2x, —x3 =-5,4. =7x; +3x, +2x3 =—4.

=X +5%, +3x; =5; 2x =5x, = 2xy=2;

5 X +x,—2,5x%,=-1,5; 20 X+ Xy —4xy =-2;

4x; —2xy —x3=9. —0,5x; +3x, +2x; =1.
3 —x, —x3=—1; L5x; —5xy +2x;, =-2;

6 X +x, —4x; =-10; 21 X +x, —4x;=3;
—2x +6x, —x; =1. 5x;—3x, —2x3=7.
2x; =5xy +2xy =-2; X +2x) =3x3=-1

7 X, +x, —4x; =0, 22 3x —2x) —x3 =1
—=T7x; +3x, +2x3 =-3. X +4xy —2x3 =1
2x; = 5%y +2xy =-2; X +5x, —2x3=1;

8 XXy —4xy =—4; 23 X +x, +1,5%; =0,5;
=7x; +3x, +2x3 =—4. 3,2x = 2x, —x3 =-3,4.
L,5x) —5x, +2x3 =2; 3x +x, —x;3 =6;

9 X, +xy —4xy =-5; 24 X+ X, —4x; =—1;
5x —3x, —2x; =3. =2x; +4xy + x5 =1.
2x; —4x, +1,4x;, =0,7; =3x +x, —x3=3;

10 X +x,=3x;=1,5; 25 X +x,=3x;=1;

3,5x% —x, —2x3 =5. =2x; +4xy —x3 =—1.
2x; = 5x, +x3 =-3; 3x,+x, —x3 =3;

11 2x; +1,2x, —4,3x; =-2,1; 26 X +xy —4xy =4
—6x; +3,3x, +2x; =2,3. —2x; —4xy —x3 =3.

X, —5x, +2x; =0; 2x, = 5x, +2x3 =5;

12 X +x, 3% =1; 27 X=X, —x; =—1;
3,1x —x, —2x3 =6,3. L,5x, — x5 +0,5x; =0.

6x; —3x, +2x3 =1; 2x; +3xy —x3 =0;

13 X +x, =3x;=0; 28 —1,4x; +0,1x, +2x; =3,5;
~Tx; +3x, +2x,=0,5. 1,25x, +0,3x, —0,55x; =-1,5.
5% —x, =3x; =1; 2x +5x, +xy =25

14 X +xy +3xy =2; 29 L1x, +0,3x, —2x; =—1,2;

2x; = 5x, +2x3 =2.

=1,75x; +0,25x, + x; =—1.




X —Tx, +4x; =-5; 2%, =5x) +2x; = 4;

15 X +2x, —4x; =0; 30 X=Xy —2x3=2;

Jluteparypa: [1, 2, 3].

JlabopatopHas padora Ne 3. Meroa BpaleHuii.

3anasue:

1) Peminte cucteMy JTMHEHHBIX YpaBHEHUH, B JIBa dTara:

a) METOZIOM BPALICHUI IPUBECTH K TPEYTOJIbHOMY BHIY;

0) oOpatHBIM X0710M MeTo/a ["aycca HalTH pereHue.

2) BeraucauTs HOpMY BEKTOPA HEBSI3KM HAlHAEHHOTO PEILICHHSI.
CucteMsl OpaTh U3 BApUaHTOB Ja0OpaTOpHOH 7.
Jlureparypa: [1, 2, 3].

Jla6opaTopHasi paboTa Ne 4. MeToa HancKopeilIero cmycKa 1 CONpsi;KeHHbIX HaNpaBJIeHN .

3ajaHue:

Pemmnts cuctemy JIMHEHHBIX ypaBHEHUH, J0OMBasICh, YTOOBI HOpMa BeKTOpa HeBsi3ku Oblia He Oosnbine 0.0001:
a) METOJIOM HaUCKOPEHIIEro CIIycKa;

0) METOIOM CONPSKEHHBIX I'PaJINCHTOB.

OLeHNTH KOJIMYECTBO MOHAIOOMBILIMXCS] HTEPALIUH.

Cucremsbl OpaTh U3 BApHAHTOB JIaOOpaToOpHOil 7.

Jluteparypa: [1., 2., 3.]

JladopaTtopHas pa6oTa Ne 5. BoiunciieHue o0paTHOii MaTPHIIBL.

3amanue:

Haiitn oOpaTHyr0 MaTpUIly METOIOM OKaWMIICHHS. BhIYucieHHs TPOBOJUTH C TOYHOCTHIO HE MeHee 4-X 3HAKOB
MIOCJIE 3AMSITOM.

Bapuant Marpuna Bapuant Marpuna
13.6 -1.1 -4.4 3.5 15.6 11.5 -11.7 18.2
6.3 0.9 5.8 -0.5 10.7 -7.1 13.2 -12.8
1 -8.6 2.3 -7.5 3.8 16 0.4 6.8 -3.4 5.0
-16.3 7.7 -11.2 1.5 -14.2 15.8 -14.0 15.9
7.0 8.7 1.7 0.9 2.5 8.4 3.6 3.5
7.4 3.7 3.8 -3.0 0.1 -8.8 0.5 2.6
2 4.4 4.1 0.5 -0.8 17 0.6 5.2 -1.6 1.0
4.2 2.9 -1.0 1.7 ~0.9 -6.8 -1.9 ~-5.3
1.2 13.1 15.0 7.6 9.9 -1.2 7.6 -14.1
13.1 -38.9 -58.8 -21.9 41.5 16.8 33.2 -54.5
3 “1.9 2.7 0.5 1.6 18 2203.3 -82.5-139.4 224.0
~13.8 42.1 59.4 23.6 ~119.4 -50.4 -78.8 124.3
1.7 2.9 -4.1 2.1 5.8 -1.7 4.8 -4.5
7.2 0.9 4.0 5.1 2.4 -7.7 4.8 1.6
4 2.2 -7.2 4.7 2.8 19 2.9 2.7 4.3 2.1
4.8 5.3 -6.5 -3.9 “1.7 -3.8 2.1 4.7
7.9 3.4 6.0 -4.1 4.5 3.3 -0.0 2.0
3.9 -2.1 -6.8 -3.0 ~0.5 -2.4 2.2 2.8
5 0.1 -2.7 2.2 2.6 20 3.9 16.8 2.6 4.4
1.7 -1.1 2.6 -2.8 -5.3 -6.3 -4.3 -7.2
9.5 3.7 12.5 0.9 1.5 6.6 1.3 0.3
-1.4 2.3 -3.3 3.5 2.7 -3.0 0.6 -2.7
6 ~8.0 13.4 25.0 -21.4 21 2.4 3.5 -5.1 0.0
0.2 8.8 10.2 -4.4 5.8 -4.6 -0.7 0.4
2.1 -3.0 3.0 5.6 6.4 0.7 -0.6 -4.2
-6.7 -4.0 1.5 -3.3 -1.6 -5.6 1.0 -0.6
7 0.2 0.4 -2.1 -6.1 22 0.6 -1.3 -6.8 4.3
4.3 1.8 -8.6 1.7 1.6 3.6 4.7 -6.3
3.5 -1.9 0.2 0.6 0.6 5.9 6.4 3.0
4.2 -0.5 5.8 -3.8 4.6 0.5 -1.5 4.8
8 1.1 -4.4 -9.1 5.8 23 4.8 -4.3 2.8 0.7
1.3 1.7 1.3 -3.3 3.6 -3.0 -1.2 8.6
0.4 2.0 -4.6 1.8 1.6 2.4 1.4 2.1
2.8 2.0 -4.8 -3.1 ~6.2 -0.8 -6.0 2.5
9 2.4 -0.5 -0.6 -2.0 24 4.7 -6.7 -2.5 -2.8
“1.3 -5.6 1.2 1.4 ~1.8 1.4 -5.5 -6.5
76 3.1 -0.6 3.2 2.9 2.1 7.9 -4.9
1.0 5.0 0.8 3.6 8.1 -2.2 -5.3 -7.7
10 4.2 5.7 -6.8 2.6 25 5.0 2.8 2.3 9.4
17.8 -14.3 27.4 -13.4 -6.3 1.4 -2.9 -3.1
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Jluteparypa: [1, 2, 3].

JladopaTtopHas pa6ora Ne 6. CoOCcTBeHHBbIE YHCJIA CHMMETPHYECKOH MATPHIBI.

3amanme:

1) C momoripo anropurma k00U HATH COOCTBEHHBIC YUCIIA MATPHIIBI.
2) OUeHUTh TOYHOCTh Pe3yJIbTaTa M YHCIIO MOHATOOUBIINXCS HTEPALIUH.
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Bapuanr Martpuna Bapuanr Marpuna

-3.2 -2.1 -5.7 2.1 -6.0 2.4 -2.5 -1.8

-2.1 4.1 -2.1 0.6 2.4 -2.9 2.1 -0.9

13 -5.7 -2.1 -1.6 -0.5 28 -2.5 2.1 -3.5 -1.2
2.1 0.6 -0.5 2.0 -1.8 -0.9 -1.2 -0.5

-5.2 2.7 -2.4 1.2 -1.1 1.9 -3.4 4.9

2.7 =2.5 1.6 -3.6 1.9 3.9 4.2 1.9

14 -2.4 1.6 -5.5 -2.0 29 -3.4 4.2 -1.0 -3.1
1.2 -3.6 -2.0 -5.7 4.9 1.9 -3.1 -1.7

6.0 -0.6 3.2 1.7 -1.2 -0.4 -0.8 -2.7

-0.6 0.0 -1.8 =-2.2 -0.4 7.4 0.4 -2.5

15 3.2 -1.8 5.2 0.7 30 -0.8 0.4 7.1 2.8
1.7 -2.2 0.7 2.2 -2.7 =-2.5 2.8 -8.0

Jluteparypa: [1, 2, 3].

JlabopaTtopHasi paGora Ne 7. UncjieHHOe HHTEerpUPOBAHME.
3anmanmne: COCTOWT U3 ABYX ITYHKTOB (2 1 b).
1) Haiiti npubIKeHHOE 3HAUYEHHE MHTErpaia 1Mo GopMyiiaM JIEBBIX U MPABBIX MPSIMOYTOJIBHUKOB C TOYHOCTHIO

g=10""

_10°3
2) Haiitn npubnmkeHHOe 3HAYEHHE HHTErpalia 1o (opMyJie CPeJHUX IPSIMOYTOJIBHUKOB C TOYHOCTBIO € = 10,

_ 103
3) Haiitu npuGImKeHHOE 3HaYECHHE HHTErPpaIa 1Mo GOpMyJIe TPANEIuy ¢ TOYHOCThI0 & = 10,

_10-3
4) Haiitu npubImKeHHOE 3HaUeHne HHTEerpaia mo popmyrne CHMIICOHA C TOYHOCTRIO € = 107,
5) CpaBHHUTb NOJYyYEHHBIE PE3YIbTATHI.
WHTerpaisl Ui BEIYHACIEHUS ONIPENCIISIIOTCS HCXOs X HOMEpPA BapHaHTa

(N - Homep BapuanTa M moceHME (OAHA MM [BE) LI(PHI 3a4ETKH CTY/ICHTA).

BapuaHThI a) b)
12 2,1
co0s(0,07-N +0,5-x) : dx
Nel - No10 I= 5 dx I=[——=——
1) 0,4 0,4+\/X +N 1,2 x2 +N
7 . 18
¢ sin(0,02-N+1,5-x [ dx
Nll-N20 | 1= ( ) I= [ —=——
0311,4+c0s(1,2-N—0,3-x) 01y2-x*+0,4-N
13 2 3,5
(0,06-N +2,5-x) In(0,6- N)
Ne21 - Ne30 = ; = | ——=dx
0’151,1+s1n(1,2-N—0,3-)c) ‘!. [x* +0,3-N

Jluteparypa: [1, 2, 3].

Jla6opaTopHasi pabora Ne 8. [IpudanskeHHoe penieHre 00bIKHOBEHHBIX TH( epeHInATbHBIX YPABHEHUH
nepporo nopsiaka. 3agaya Kommu.

3aganue:

ypaBaenus (OLlY) Y=/ Ha OTpe3Ke

UCTIOJNTB3YSI
1) meton Diinepa;

Haiitu npuOnmkeHHble 3HaY€HHS pPELICHUS

xe[a,b]

2) YCOBepHIeHCTBOBaHHLIfI METOJ JTIOMAHBIX;

3) merox Ditnepa-Komm;

4) meron Diiniepa ¢ yTOUHECHUEM;

5) meron Pynre-KyTra yetBepToro nopsjaka.
J171s TECTOBBIX IPUMEPOB HAWTH OTHOCUTENBHBIE TOTPEITHOCTH M CPABHHUTH TOJTYUYCHHBIE pe3ynbTaThl. [locTpouts
rpadMKH TOYHOTO M YUCIIEHHOTO PEIICHUH.
OICHUTD MOTPEIIHOCTE MPHOIMKEHHOTO PEIeHHS 33JaHHOTO YPaBHEHHS B BBIOPAHHOW TOYKE, IOCTPOUTH rpaduK

YHUCJICHHOI'O PCUICHUS.

y=y(x)

OOBIKHOBEHHOTO UG (EPEHITHATEHOTO

¢ marom " npu HawambHOM yemOBHE ¥(%0) =y



Bapuant Y'(@) =/ () [a,b] h ¥(%0) =¥y
1 SRR [1;2] 0,05 y(1)=0
X
2 Ly [1;2] 0,05 y()=0
X
P2 T Tz
3 x-y'—y=x"-sin(x) {2,2“} 0,05 y(zj 0
4 Xy —y=— [e;e+1,5] | 0,075 y(e)=0
In(x)
5 x-y'=y-In(y) [1;3] 0,1 y()=e
6 x.yr_y:x.sin@j [1;2] 0,1 =14
7 x>y =(x=1)y [1;2] 0,05 y)=e
8 y':”lﬂ_l [1;2] 0,05 (1) =0
X X
+
9 ,ZX_xy [e;2e] %0 y(e)=e
10 Y+ 2xy = xe ™ [0;1] 0,05 $(0)=0
11 ¥+ y-tg(x) =sin(2x) [0;1] 0,05 y(0)=-1
12 x-y'—y2ln(x)+y=0 [1;2] 0,05 y(H=1
. T T T
13 ' =yl z z T
y'sin(x) = yIn(y) {2 ﬁ} 20 y(zj e
,_1+)° . _
14 = . [0;2] 0,1 y(0)=1
1+ x
15 y' —y-tg(x)=sec(x) [0;1,5] 0,1 ¥(0)=0
16 | x-y ———=x [1;2] 0,05 y(1)=0
x+1
17| y-—tg=x+l [0;1,5] | 0.1 $(0)=1
1—x
18 y’=x+cos% [0.6:2] | 0,07 | (0,6)=0.8
/ Yy
19 Yy =x+cos—= 0,5;2 0,1 ¥(0,5)=0,6
= | los 03
20 y'=x+cosZ (L7:2,7] | 0,05 | »(L7)=53
T
21 y'=x+cos 4 [1,4;3] 0,1 y(1,4) =22
2,25
2 |y =x+cosy [1,4;3] 0,1 | y(1,4)=25
e
, Yy
23 Yy =x+cos—= 0,8;1,6 0,05 0,8)=1,4
' Yy
24 VY =x+Ccos—= 1,2;2,2 0,05 0,6)=0,8
' Y
25 V' =x+c0os—— 2,1;3,5 0,075 2,11=2,5
' .Y
26 y' =x+sin— 1,8;2,8 0,05 y(1,8)=2,6
£ | lsag 19




Bapuant Y'(@) =/ () [a,b] h ¥(%0) =¥y
27 y':x+sin§ [1,6:3] | 0,07 | »(1,6)=4,6
/ Y
28 Y =x+sin—= 0,6;1,7 0,05 0,6)=0,8
' Y
29 y =x+sin——= 0,5;1,2 0,05 0,5)=0,6
30 |y =x+sind 1732 | 01 | y(1,7)=53
T

Jureparypa: [1, 2, 3].
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