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I. Merogu4eckue peKOMeHIalUU

1.1 MeTonnl[ecxne PEeKOMEHIaAIM1 10 OpraHv3alnuu paﬁoTu CTYA€HTOB BO BpEMsA IMNPOBEIACHUA
JICKIIMOHHBIX 3aHSATHH

B xoze nexuuii mpernojaBarenb U3NaraeT W PasbACHIET OCHOBHBIC, HauOoJiee CIOXKHBIC TOHITHS TEMBI, a
TaKXe CBSI3aHHBIC C Hel TEOpETHYECKHE U MTPAKTUIECKUE MTPOOTIEMBbI, JaeT PEKOMEHIAIMH AJISl TPAKTUIECKOTO
3aHATHA U YKA3aHUS JJ151 BBIIOJHEHHS CAMOCTOSITETIbHOM PadOTHI.

B xone NeKUMOHHBIX 3aHATUH 00yJaromeMycs HEOOXOAMMO BECTH KOHCIIEKTUPOBAaHUE y4eOHOr0 MaTepHaa.
OOparath BHUMaHUE Ha KaTeropuu, GopMyIHMpOBKH, PACKPBIBAIOIINE COAEP)KAaHUE N3y4aeMOi TUCUUIUINHBI,
Hay4HbIE BBIBO/IbI U IPAKTUYECKUE PEKOMEHAALIUH, II0JI0KUTENIbHBIIN OIBIT B OPATOPCKOM HCKYCCTBE.
XenarenpHo ocTaBUTh B pabouMX KOHCIIEKTaX IOJI, Ha KOTOPBIX JAENaTh IMOMETKH, MOJYEPKUBAOLIE
0CO0YyI0 BaXHOCTh Te€X WM HWHBIX TEOPETHYECKHX TNOJOXKEHHH. PekomeHmyercs aKTHBHO 3a7aBaTh
MIPETOAaBaTEeNI0 YTOUYHSIONIME BOMPOCHl C IENbI0 YSICHEHUS TEOPETHUECKHUX IOJIOKEHUH, pa3perieHus
CHOPHBIX CUTYALHH.

1.2 MeTonnqecmle PEKOMEHAAUMH 10 MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM

Ha mpakTuueckoM 3aHSATHH CTYACHTHI pELIaloT 3a7add MOJ PYKOBOACTBOM TpenojaaBarens. CemMuHap
MIPOBOJMTCS 110 Y3JIOBBIM M HanOoJiee CII0KHBIM BOIpocaM (TeMaM, pas3zieiiaM) yaeOHOW IporpaMMBbl.
[MpakTudeckue 3aHATHS MOCBSIICHBI H3YYEHUIO HanOoJiee BaXKHBIX TeM Y4eOHOH AucUUILIMHbL. OHH CIyKat
JUTSL 3aKPETUICHNS] N3YYEHHOTO MaTepuaa, pa3BUTHs YMEHUH U HaBBIKOB ITOATOTOBKH JTOKJIAIOB, COOOIICHNUH,
NpUOOPETEHUsI OMbITa YCTHBIX MyOJIMYHBIX BBICTYIUICHWH, BEJEHUS AMCKYCCHUH, apTyMEHTAalWH M 3allUThI
BBIIBUTAEMBIX ITOJIOKEHHM, a TaKkKe U1 KOHTPOI MPENoAaBaTeaeM CTEEHN MOATOTOBICHHOCTH CTYACHTOB
10 U3y4aeMOH AMCLMILINHE.

B xoz€e moAroToBKY K NPaKTUYECKUM 3aHATHSAM CIEAYET U3YUUTh OCHOBHYIO U IOIIOJHUTENBHYIO JIUTEPATYPY,
Y4ecTh PEKOMEHJIAINY TIperoiaBaress U TpeboBaHus paboueil mporpaMMBel.

MO>XHO NMOATOTOBUTH CBOM KOHCIEKT OTBETOB II0 PACCMATPUBAEMON TEMAaTHKE, MOATOTOBUTH TE3UCHI JUIS
BBICTYIUICHUH 110 BCEM Y4€OHBIM BOIPOCaM, BBIHOCUMBIM Ha 3aHsATHE. ClieyeT NpoyMaTh IPUMEPHI C LIEIbI0
oOecrie4eHus] TECHOW CBS3M H3Yy4aeMOH TEOpUH C pEbHONW MNpPakTUKOW. MOXKHO JOMONHUTH CIMCOK
PEKOMEHJOBAHHOM JIMTEpaTypsl COBPEMEHHBIMH HMCTOYHHKAMH, HE TPEACTaBICHHBIMH B  CIIHCKE
PEKOMEHJOBaHHOW JIUTEPATYPHI.

1.3 MeToanyeckue peKOMEHIAMU K CAMOCTOSITeIbHOH padoTe

CamocrosiTensHast paboTa — IiaHupyemast yaeOHasi, yueOHO-HUCCIIeI0BaTENbCKasl, HAyYHO-HCCIIEI0BaTeIbCKAas
paboTa CTYICHTOB, BBIIOJIHSIEMAas BO BHEAYJUTOPHOE BPEMS 110 33AaHHUIO U MIPU METOIMYECKOM PYKOBOACTBE
MperoaBarTensi, Ho 0e3 ero HemOCPEACTBEHHOTO y4acTdsd (IpW YaCTUYHOM HETOCPEICTBEHHOM YYacTHHU
MpenoaBaTelis, OCTABIISIOIEM BEAYIIYIO POJb 32 PaOOTOH CTYICHTOB).




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

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

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

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

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

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

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

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

UYreHnne yyeOHUKA

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

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

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

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

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

Camonposepka

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



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

1.4 TIpoBeneHue 3aHATHI B HHTePaKTUBHOM (opme

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

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

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

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

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

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

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

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

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

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

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

1.6 Metoguyeckue yKa3aHus IO OAr0OTOBKE K pPelIeHUIO KeiicOB — MPAKTUYEeCKUX CUTYalHii

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

- Brigenenue npoOiieMsl.

- [louck ¢axToB N0 HaHHOH pobIEMe.

- PaccMoTpeHue anbTepHAaTUBHBIX PEIIEHUMN.

- Br160p 060CHOBaHHOTO peIIeHus!.

1.7Meroanyeckue peKOMeHAALUM 110 BHIOJHEHUI0 JOMAIIHUX U MHAUBHUAYAJIbHBIX 3aJaHUI

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



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

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

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

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

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

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

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

[Ipu Hanmcanny pabOTHl MOKHO HCITOJIE30BATh YEPHOBUK.

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

1.9 Meroanueckue PCKOMEHAAHUH II0 MOATOTOBKE K CAaY€ 3a4eTa

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

1. TIoBTOPUTH TEOPETUUECKYIO YACTh Kypca.

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

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

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

I1. TLiiaHbl IPAKTHYECKUX 3aAHATHH

Tema 1. leinmocTs. IIpocThie u coctaBHble ynucaa. Ilpunnun Jupuxie
Inan:

B ESRG

Harypanbnbie uncna. [IpocTsie 1 cocTaBHBIE YUCIA.

HawnGompmmuit o0l neuTeNb 1 HanMeHbIIee o0ITee KpaTHOE.

Hemumocts. [Ipuznaku neaumoctu. CBOWCTBA NeMUMOCTH. J[efieHne C 0CTaTKOM.
[punnun Jlupuxie u AenuMocTh Henbix yucel. [Ipunimn Jupuxie B reoMeTpuy.
Meron MaTeMaTHYeCKON UHTyKLHUU.

[MpuMeHeHUe METOIa MATEeMAaTHIECKON MHIYKITHH [T JJOKa3aTeIbCTBA PABESHCTB.
[IpuMmeHeHue MeTo1a MAaTEeMaTUYEeCKON MHTYKIIMH IS J0Ka3aTeIhCTBa HEPABCHCTB.
[IpumeneHue MeTo1a MaTeMaTHIeCKON HHYKIINH IS PEIICHHS 3a]1a4 Ha IeTUMOCTb.

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

IIpuMmep keiic-3agaHus 1JIs1 KOJJIEKTUBHOTO pellleHus:
3agauva. Cymma nudp HaTypaidbHOro yncia A paBHa cymme nudp uncna 3A. Jlokaxure, 4To:



— I oom3amaua. A menurcs Ha 3.
— Il mom3amaua. A geautcsa Ha 9.
— I monzanaya. BepHo im, uto A 00s3aTensHO AennuTcs Ha 27.

3agaHus VI CAMOCTOSITEIbLHOM padoThI:
JoxazaTh, 9TO U3 MFOOBIX 5 TENBIX YHCET MOKHO HAalUTH 3, cyMMa KOTOPBIX JIEIHTCS Ha 3.

— 2
Jlokasathb, uto eciu P~ mpoctoe uncino u P >3, to uncno p° —1 nemwrcs Ha 24.

Ecmn x° + y2 nenurcsi Ha 3 u X,V nensie, T0 X U YV gensarcs Ha 3. Jlokazatk.

JoxaszaTp, 4TO cyMMa KBaJpaToOB TPEX LEIBIX YUCENl He MOXKET IpH JeJIeHUH Ha 8 1aTh B ocTaTke 7.
HaiiTu Takue 4eThipe pa3HbIX IENbIX YHCIA, YTO CyMMa JIFOOBIX TPEX U3 HUX JCIUTCSA Ha YeTBEPTOE.
Haiitn Hanbonpmii 00Iuil AenuTenp uncen 2n+3 u n+7.

12n+1
30n+2
CyMMa 4eThIpEX HaTypalbHBIX 4ucesl paBHa 1995. Kakoe HanMeHblee 3HAUEHHE MOXKET INPUHUMATh MX
HOK (nanmenbiee obee KpaTHoe)?

Jlokasatb, 4T0 ApOOb — HECOKpaTuma.

® N ok w D=

9. BbIsICHUTD, NPU KAKMX HATypaIbHBIX 3HAUEHUSX " 4ucio p° —p aenurcs Ha 120.

10. ﬂOKa3aTL, 4YTO IPOU3BCACHUC qupréx MOCJICAOBATCIIbHBIX HATYPAJbHBIX YUCCII, CJIOKCHHOC C C,I[I/IHI/II_ICI‘/'I,
€CTh TOYHBIN KBagpar.

11. Tpéxznaunoe uucio gphe Aenurca Ha 37. Jlokaxure, 4T0 CyMMa YUCel pca U cqb Takxke genurcs Ha 37.

12. TTonoxuTenpbHoe 4uciao X TaKOBO, 4TO X~ + x = 7.JIOKaXXUTE, YTO YHMCIO X + X —IENOE, W BHIYUCIUTE
ero.

Tema 2. YpaBHeHHUsI, cHCTeMBbl ypaBHeHH . ®yHKIIMOHAJIBHBIC YPABHEHHUS

Inan:

JleneHue MHOrO4WwIEHOB U TeopeMa besy.

Kopuau MHOTrouneHa u reopema Buera.

VYpaBHEHHS B LEBIX YUCIIAX.

Cucrembl ypaBHEHHI B [ENBIX YHCTIaX.

JAuodaHTOBHI ypaBHEHUSI.

Henas yactp uncna. JIpoOHast yacTs yucna. 3a1auu C U0 YacThIO.

JInTepaTypa. [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].

O’\(Jl.lkb)l\.)»—t

IIpumep keiic-3a1aHus 1Sl KOJUIEKTHBHOTO PeLIEHHs:
3agaua. Pemnts ypaBHeHne: /4 — x” + /1 +4x + \/xz +y*-2y-3= ‘\‘/x" —16 -y +5.
(x+y)x+y+z)=T72,

— I nonsanaua. Permmts cuctemy ypasuennii: | (V +2)(x + y +2z) =120,
(z+x)(x+y+z)=96.

(X* +xy+ Yy /x> +y° =185,
(X* —xy+ y /x> + > =65.

— Il nonzanava. Pemuth cuctemMy ypaBHEHUI:

3agaHus 1JI51 CaMOCTOATEJbHON padoThI.

x’ 48 x 4
1. Pemmts ypaBHeHne: —+— =10| ———|.
300x° 3 x

2. Peumts ypasuenne: (x+2)* +x* =82.

3. Pemmts ypasuenne: 3x” + 6x+7 ++/5x> +10x+14 =4 —2x -

4. Peummts ypasHerne: \Jx 43— 4yx 1 +yx+8—6Jx—1 =1.

+ 1
IR s
. xy x4y a
5. Pewuts cuctemMy ypaBHEHUI:
=y, ol

Xy x-y c



xy =1,
6. Pemmts cucteMy ypaBHEHUH: 5
X+y+cos z=2.

¥+ =a,
7. Pemmts cucTeMy ypaBHEHUH:
x+xy+y=>.
8. Jokaxwure, uro u3 100 LeNbIX YHCEN MOKHO BBHIOpPAaTh HECKOJIBKO YHCENT TaK, YTO UX CyMMa OYIET JeTUThCS
Ha 100.
9. JlokaxuTe, 4TO I KaXJIO0TO MPOCTOTO YHCia, OOJNBIIEro ISITH, CyIecTByeT uncio Buaa 11...1, gensmeecs
Ha 3TO YHCIIO.

10. JlokakuTe, 4TO €CIIM HATypalbHbIe Yucaa ¢ U b B3aMMHO MPOCTHI, TO HAAETCA Takoe HaTypanbHoe K, uTo
a® —1 memurcs Ha b.

11. Haitaure nan6onbmee uncno C Takoe, 9TO MpH BceX X BBITIOJIHSIETCS HEPABEHCTBO

x> > C[x]{x}. ([x]— wuemas wacte umcma X, T.c. HaubONBIIEE IEIOC UHCIO, HE NPEBOCXOMSmEe X ;
{x} = x —[x] — npo6mas uacts uncna x, 0<{x}<1.)

12. B tpeyroneanke ABC mposenena Ouccekrpuca CD. M3BecTHO, YTO IEHTP OKPYXKHOCTH, BIIMCAHHOW B

tpeyronsauk BCD, coenajaer ¢ eHTPOM OKPY’KHOCTH, ONIMCAHHOM OKoJI0 Tpeyronbunka ABC. Haiimute
yrabl Tpeyroiabauka ABC.

Tema 3. KBaapaTHblii TpéxusieH. YpaBHeHHS B HeJIbIX YHCJIAX

Inan:

Briienenne momHoOro KBajipara U3 KBaJpaTHOTO TpeX4JIeHa.

Pa3nosxenune kBapaTHOTO TpeXuwIeHa Ha TMHEHHbBIE MHOKUTEIN.

Pemenne kBagpaTHBIX HEPABEHCTB.

3aBUCHMOCTD pacIioNiokeHus rpaduka GyHKIUH KBaIpaTHOro Tpexuwiena ot d, D .
PaBHOCUIIBHOCTB U CIIEACTBUSA B 337jauax ¢ KBaJPaTHBIM TPEXUICHOM.
CpoiicTBa QyHKIMIA, TPUMEHEMbIE [IPY PELICHNH YPAaBHEHUI U HEPABEHCTB.
PanmonansHble HEpaBEHCTBA.

VYpaBHEHUS U HEPABEHCTBA, CUCTEMBI U COBOKYITHOCTH, METOJIbI UX PEILIECHMUS.
. PaBHOCHIIBHOCTB ypaBHEHHI, HEPABEHCTB, CUCTEM.

10. JluneitHple ypaBHEHHS W HEPABEHCTBRA.

11. Pemienue mTUHEHHBIX HEPABCHCTB.

12. Ksagppatsslil TpexwieH. KopHu kBagpaTHOTO TpexuiieHa.

13. MeTtoa HHTEPBAJIOB MPHY PEIIEHUH HEPABEHCTB.

14. Dxcrpemymsl. OTICHKH.

15. Paznuunble cBocTBa (DYHKIMH.

16. ®OyHKIMOHAJBHBIE YpaBHEHUSI.

L ONAY B W=

Jluteparypa: [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-3agaHus 1JIs1 KOJJIEKTHBHOTO pellleHus :
— I noazagava. Pemuts ypaBHEHue:

£ x )
1'f(x+1j_x.

2. f(x)+f(ij:x.

— Il nonzagaua. Pa3nokuTh Ha MHOXKUTEIHU:
x4+ xt+1.
N 4+x+1.
(a—b)y +(h—c)’ +(c—a)’.
— Il noxzanayva. Haititu cymmy:
1 1 1
1. + +...+ .
1-2.3-4 2-3-4.5 n(n+1)(n+2)(n+3)
2. S =14+2x+3x" +4x° +...+mx"".
3.1-142-243-34 ...+ n-nl.




IV noxzagaya. Y mocku 8 X8 yacTh KIETOK MOKpaIleHa B YEPHBIM I[BET, & OCTaIbHBIE - B Oeibiid. OmHuM
XO0ZIOM JII00ble TpU KIETKH, oOpasyromue "yrojok" (kBaapaT 2Xx2, U3 KOTOPOIO yAaje€Ha OAHA KIETKA),
MOYHO TMEPEeKPacUTh B MPOTHBOIOJIOXKHBIN I[BET. JIoKaxuTe, 4TO 32 HECKOJNBKO XOJOB BCIO JIOCKY MOXHO
NepeKpacuTh B OEJIbIi LIBET.

V noazanava. [psmoyronsuuk pasmepa 19 x93 (Gonbuias cropona ropusoHTanbHa) pasaenéH MpsAMBIMH,
napajieIbHBIMHA €T0 CTOPOHAM, Ha eTUHUYHbIC KBaapaTuku. [lepBoHaYanbHO B JIEBOM HMKHEM KBaJpaTHKE
cTouT ¢umka. J[Boe IIKOJIBHUKOB HIPAlOT B TaKyl UIpy. XOOIT MO Odepenu. 3a XOA paspelaercs
HEepeBUHYTh (DUIIKY Ha J1000€ KONWYECTBO KBAaJPATUKOB BBEPX MM BHpaBo. IIIKONBHUK, KOTOpPBIA He
MOXET ClIIeNIaTh XOJ, NMPOUTpbIBacT. KTO BHIMIPBIBACT MpPU TMPAaBUIBHON Wrpe: HAYMHAIONIMNA WM €ro
naptHép?

VI noxzanaya. Haiitu HanMeHbIlee HaTypaibHOe 9nucio /7> takoe, uto yncio 7! memurcs va 990.

3anaHus 1Js1 CAMOCTOATEJNbHOM PadoThI.

—

hal

>

9]

@

©° »

10

Pemmts ypaBHenue: [ [%) +2f(x+)=x+1.
X

PaznoxuTh Ha MHOKUTEIIH: XS + X7 +1.

Pasnoxuth Ha MHOKHTETH: (a—X)Y° —(a—y)X’ +(x—y)a’.
1 1

1
Haii : + o+ .
WY1 2 2 +B J2016 ++2017
21.2

a
Yucna d u b ynoBIETBOPAIOT PABEHCTBY —
a

-2b*

=1. Haiimure Bce BO3MOXKHBIE 3HAUEHHS BBHIPAKEHUS
a’ -b
a+b
Oynxmus f(X), kotopas onpeenena Ha Beeii npaMoii, Takosa, uto 2 f(x)+ £ (1—x) =3x". Haiitu f(5).
1 1 3
+ =
a+b b+c a+b+c

Ecmm nnst CTOpOH 4, b, C TpPCYroJIbHHMKA BBIIIOJHACTCSI COOTHOIICHHUE ,» TO OJJUH

W3 YTJIOB TpeyroyibHUKa paBeH 6()°. Joka3ats 3T0.
o 2 2 2k— -
Haiiti kopHu ypaBHeHust (X k + D+ x7 +xt + 2y =2k** !, ke,

Cpenu 5 moHer oxHa ¢anpmmBas. V3BecTHO, YTO OHa OTAMYAETCA OT HACTOSAIIMX MOHET BECOM, HO
HEHM3BECTHO, JIETYe OHA WM TshKesee. Macca HacTosiei MoHeTs! ST. Kak ¢ moMoIIbio 1ByX B3BEIINBAaHUN Ha
YaIIeYHBIX BecaX 0OHAPYKUThH (HalTbIINBYIO MOHETY, IMES OJIHY THPIO MacCOM ST.

. HaliTu MHO€CTBO TOYEK INIOCKOCTH, KOOPAUHATBL X, ) KOTOPBIX YAOBIETBOPSIIOT HEPABEHCTBY

2-x2 =2 = J1=x2) +(1- ) —(1-x)(1-?) > 0.

11

12
13

14

15

16

17

18

19

. HaiiTu  MHOXECTBO  TOYEK  IIOCKOCTH, KOOPAMWHATHI ~ KOTOPBIX  YIOBJETBOPSIOT  HEPABEHCTBY
~ 2 2
sinz(x”+y7)<0.

. Pemuts ypaBuenne arcsinx(x+ y)+arcsin y(x+y) = .

. Ecii cropoHa TpeyrojbHUKA MEHBIIE CPEIHEr0 apu(pMETHYECKOTO IBYX JAPYTHUX €ro CTOPOH, TO IO,
JIeXKaIIUi MPOTUB 3TON CTOPOHBI, MEHBIIIE YEM CPeIHEe apu(pMETHYECKOE JABYX JAPYTUX €ro yrioB. Jloka3aTsh
37T0.

. Tlycte AB — nmmaMeTp OKpYXHOCTH ¢ leHTpoM B Touke ), a P — Touka, Jieamas BHyTPH OKDYXKHOCTH.
Xopast AQ u BR nepecekatorcs B Touke P. Ilycts X — Touka nepeceuenus paguyca OO ¢ xopmoit BR,

a Y —Touka nepeceyenusi paamyca OR ¢ xopnoit AQ. Vkaszate Bce TOUKHM P Takue, 4TO BOKPYT
4yeTeIpéxyronbauka OXPY MOXHO OIUCaTh OKPYKHOCTb.

a+aa+aaa+..+a..aa (a<9).
—

n

. Beruncnure cymmy

2 2
. JIeBsITb MHOTOYTOJILHUKOB TUIOMAABI0 | M~ pPacronokeHsl BHYTPH Kpyra Imiomanpio 5 m° . Jlokaxwure,
o . . 2
YTO M0 KpaiHe#l Mepe ABa U3 HUX UMEIOT OOLIYIO YacTh, IUIOIIAAb KOTOPOM He MeHble, ueM 1/9 m”.

. Jokaxwure, 4to npu ar06oM merom k > 0 DOk+l | 36k+l | 56k 4 | nenpres Ha 7.

1
. Haiinure cymmy 72 cmaraeMelx aretg ———+arctg ———+arctg ———+...+arctg
MMy 1+1+1 1+2+2° 1+3+3%

n n—1
. Bumonuure ymuowenne (x* —x+ 1)(x* — x> + 1)(x® —x* +1)..(x* —x*  +1).

l+n+n’



2 52 32 2
20. Beruuciure cymmy S, = —+—+—+. . ———.
1-3 3.5 5.7 2n-D(2n+1)
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