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1. Metoauyeckue ykazanus Ajs 00y4aomuXxcs M0 NJIAHUPOBAHUIO U OPraHU3ALMU BpPeMeHH,
He00X0MMOTr0 JJIsl OCBOCHHS UCIMILINHbBI

OObekTamMH W3Y4YeHHs] B MAaT€MaTUKE SBIAIOTCS HE pealibHble SBIICHUS, a aOCTpakTHBIC
JIOTUYECKHE OOBEKTHI W CTPYKTYPHI, KOPOTKO HA3bIBAEMBIE MATEMATHYCCKHUMH MOJICIISIMH.
MatemaThka H3y4aeT COOTHOIICHUS MEXIy Oe3pa3MepHbIMU JIIEMEHTAMH MaTeMaTUYeCKUX
MOJIeJIeH, KOJTMIECTBEHHBIC U KAYECTBEHHBIC CBS3HM MEXKIY HUMHU.

Cepbe3Hoe wu3yuyeHHE MaTEeMaTHYeCKOM JTUCHUIUIMHBI — 3T0 Oonbimoit Tpya. Ero
3¢ (HEeKTHBHOCTH, KaK M BCSIKOTO TPYy/1a, BO MHOTOM 3aBUCHUT OT €ro opraHu3anuu. K coxaicHuro, He
CYLIECTBYET TOYUHBIX PEILENTOB, KaK HAJ0 W3Yy4aThb pa3jM4YHbIC pa3[eibl MaTeMAaTHKH, TaK Kak
METOJIMKA TPEIOIaBaHus MAaTEeMaTHKH €CTh HE HaykKa, a UCKyccTBO. [lepen pa3paboTKoOi METOIUKH
U BBIPAOOTKOM JOCTaTOYHO OOOCHOBAHHBIX PEKOMEHJAIMH CTOSAT OOJIBIINE CIIOKHOCTH, BEIb
MIPUHIIUIIBI, JIeXKAIIHe B UX OCHOBE, HEJIOKAa3yeMbl, a OCHOBaHBI Ha Bepe. [loaToMy okasbiBaeTcs
TPYAHO YOEIUTh KOro — JuOO0 B UX II€IECOOOPa3HOCTH B CBSA3H C PA3HBIMHU HHIWBHYyaTbHBIMU
OCOOCHHOCTSIMH BOCHPHSITHS ¥ MBIIUICHHS yYalluXCsA. OJTO, KOHEYHO, oOmas mpodiema,
BO3HHUKAIOIIAA B Ipoliecce 00y4eHus 1o J000H AUCIUILITHHE.

Creninuka, OTHOCSINASACS K M3YyYECHUIO MATEMAaTHKH, COCTOMT B TOM, YTO OJHU JIydIIe
BOCIPUHUMAIOT TIOHATHS TMPU KPAaTKOM HMX ONHCAHUU, JAPYyTrUe XKe TMpU OOCTOATEIHHOM
BCECTOPOHHEM WX OIMCAHWUHU, OJHWM CBOWCTBEH TIOJIXOJ CHH3Y OT YacTHOTO K 0Omemy
(MHIyKTUBHBIN), OPYrMM TIOOXOJ CBEpPXy OT OOIIero K 4YacTHOMY (JIE€QyKTHBHBINH), OJIHUM
KOHCTPYKTHUBHBIH, IPYTUM aKCMOMATUYCCKUHN TIOJIXOJ], OAHUM JIOTUYCCKH OOOCHOBAHHBIN, TPYTHM
WHTYWUTUBHBIN, OHUM aHATUTHYECKUHN, IPYTUM T€OMETPUUYECKUHN U T. A. U T. II.

CylIecTBeHHO pa3iMyHa U CKOPOCTh YCBOCHHS WH(OpMAaIMK y pa3jMYHbIX Jtojel. bomee
TOTO, UIMEHHO 3THM KaueCTBOM OHU B OCHOBHOM OTJIMYAIOTCSA APYr OT Jpyra Kak ydamuecs.
be3yciioBHO, BCe 3TO HEBO3MOXKHO YYE€CTh, U HEBO3MOXHO CO3JaTh TAKOW KypC JEKIHMH WU
HamucaTh TakoW yueOHUK, 4TOOBI JJIs KaKOrO Yy4Yallerocss OHH MUMEJH ONTUMAJbHBINA XapakTep ¢
TOYKHU 3pEHUS YCBOEHUS UM U3JI0KEHHOTO MaTepHaa.

K ckazanHOMy MOXHO 100aBUTH, YTO METOAMKA YTCHHS JICKIUH [0 MaTeMaTHKE Iepej
ayJIUTOPUEH CYIIECTBEHHO OTIMYAETCS OT METOAMKU HAIMCAHHS Y4YeOHUKA M 3aBUCHUT U OT YHCIIA
ciymareneit (6osblas pa3HUIla, KaKk YUTATh JIEKIUIO, €CIH CIyIIaTeNnei IecsiTh, CTO WU JBECTH),
U OT YPOBHS HX MOATOTOBKH, M OT MHOTHX JAPYTrUX NMpHYWH. MaTepuan aJis JISKIIMOHHOTO Kypca
JIOJDKEH OBITH TIIATEIBHO OTOOpaH Tak, YTOOBI OH COZAEPIKall BCE MPUHITUITHATBLHOE M HEOOX0IUMOE,
HECMOTpS Ha €r0 MEHBIIHH, KaK MIPABUJIO, TI0 CPABHEHHIO C YIEOHUKOM OOBEM.

s ctyneHTa OOBIYHO OBIBAET IOCTATOYHO CBEACHUM, HM3JaracMbIX Ha JIEKIUHU, T. €.
CTYJIGHT MOXXET U HE YMUTaTh y4eOHUKOB. B 3TOM HET HMUEro IMJI0XOT0, TaK KaK YCBOSCHUE XOPOIIO
W3JI0KEHHBIX JICKIIUH SBJISICTCS M IIPEKPACHBIM CITOCOOOM MOATOTOBKH ISl pa0OTHI ¢ KHUTOH.

OOmast TPyJOEMKOCTh JHUCIUIUINHBI, COCTOSIICH W3 TpPEX, CBA3aHHBIX MEXKIY COOOM,
pazzaenoB, coctaBisgeT 3 3ady€THble enuHuIpl, 108 akagemuueckux yacoB: Paznen 1 «OcHOBBI
JTUCKpeTHOM MareMatukm», Paszmen 2 «Marematuueckuid ananus», Paszmen 3 «Teopus
BEPOATHOCTEH U MaTeMaTHUeCKas CTaTUCTHKa». V3ydueHne JUCIMILTUHBI 3aBepIIaeTCs 3aUE€TOM.

Pazgenbl, cocrosiiiue M3 OTAENBHBIX TEM, M3YYarOTCA Ha JIEKIUSAX, HA MPAKTUYECKUX
3aHATHUAX U B MPOLIECCE CAMOCTOSTENbHOM paboThl. Ha nmekuusax mznaraercsi colepikaHue Kypea ¢
puUMepaMH, pPa3bICHSIIONIMMH OCHOBHBICE MaTEMaTHUYECKHE TOHATHS W onpenencHus. Ha
MPAKTUYECKUX 3aHATUSAX CTYACHTHl OBJQJECBAIOT METOJAAMH pPEIICHHUS U  HCCIEIOBAHUS
MaTeMaTHUYeCKUX  33Jad Ha  OCHOBAHMM  TEOPETUUYECKUX  TOJIOKEHUH  JIUCIMIUIUHBIL.
CamocrosiTenpHass paboTa COCTOMT W3 OCBOCHHUS TEOPHUH, BBITIOJIHCHHS OONIUX IMPAKTHUYCCKUX
3aJlaHUH ¥ MOATOTOBKH K HAIMMCAHUIO KOHTPOJIBHBIX PadoOT.

2. MeToauyeckne yKa3aHus 1o padore o0y4aonuxcsi BO BpeMs NpoBedeHusl JeKIui

[IpenogaBaTento, BemylmieMy Kypc, PEKOMEHIyEeTCS Ha BBOJHOM JIEKIIMH OMPEIEIHUTh
CTPYKTYPY Kypca, MOSICHUTh IEIH U 3a/la4yd U3y4YeHUs JUCLIMIUIUHBI, CHOPMYIUPOBATH OCHOBHBIC
BOIIPOCHI M TpeOOBaHHS K pe3yibTaraMm ocBoeHus. [Ipu paccMOTpeHHWH TeMbl Ba)KHO BBIJICIHUTH
OCHOBHBIC TIOHSTHUS U OTIPEICTICHUS, )KeJlaTeIbHA X BU3YaTU3allHsl.



B mnonbope MaTepuana K 3aHATUSM ClElyeT PYKOBOJCTBOBAThCS pabodel Mmporpammoit
yu4eOHON JHMCUUIUIMHBL, OOpallas BHHMaHHE Ha KOMIETCHIMH, YKa3aHHbIe B (ereparbHOM
roCyJJapCTBEHHOM OOpa30BaTeNbHOM CTaHJapTe Bbiculero obOpa3zoBaHusd. Ha mnepBom 3aHsATHH
MperoiaBaTeNb 0053aH TOBECTH 10 00yJaroNMXCsl TpEOOBaHMS K TEKYIEH U HTOTOBOM aTTeCTaINH,
HOPSAA0K paOOThI B ayIUTOPUM U HALIUTh UX HA NMPOBEJCHUE CAMOCTOSTENbHOM paboOThl ¢ yueToM
KOJINYECTBA YaCOB, OTBEJICHHBIX HAa HEE YICOHBIM TNIAHOM.

PexomeHnays suTepaTypy sl CaMOCTOSATENBHOTO HW3y4YeHMs, NpenojaBaTeib JO0JKEH
MaKCHUMAaJIbHO MCIOJIb30BaTh BO3MOXKHOCTH, MpearaeMbie oudmnorexoit BUDIIIL, B ToM uncie ee
3JIEKTPOHHBIMU PECYPCaMu, a TaKXke JieJaTh aKLEHT Ha IpuBJieyeHue pecypcoB VIHTepHeT.

Br16op MeTon0B 1 hopM 00ydeHHS MOKET OIPEACIIATHCS:

— o0muMH LeIsIMU 00pa30BaHus, BOCIUTAHUSA, PA3BUTUS U IICUXOJIOIMYECKON MOJATOTOBKU
o0yJarommxcs;

— OCOOEHHOCTSIMM METOJUKU IPErojaBaHUsl KOHKPETHOW y4yeOHON AMCUUIUIMHBI U
cienn(uKoii ee TpeboBaHMIA K OTOOPY AMIAKTHUECKUX METOIOB;

— LIeJSIMM, 33]a4aMM U COZIep)KaHUEeM MaTepuasia KOHKPETHOTO 3aHATHS;

— BPEMEHEM, OTBEJIEHHBIM Ha U3yY€HHUE TOrO WM UHOT'O MaTepuaa;

— YPOBHEM IOJATOTOBJICHHOCTH 00yYaroIuXcs;

— YPOBHEM MaTepHAIbHOW OCHAIEHHOCTH, HATMYUEM 000PYIOBaHUS, HATJISATHBIX TTOCOOHH,
TEXHUYECKUX CPEJICTB;

— YPOBHEM IOATOTOBJIEHHOCTH U JIMYHBIX KAYECTB CAMOI0 IIpenoaBaTelis.

Jlexuu OJDKHBI 1aBaTh CUCTEMAaTU3UMPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHM 110 AUCLUILIMHE,
KOHIICHTPUPOBATh BHUMaHHUE 0OydJaroNINXcsl Ha HanOoJiee CIIOKHBIX M Y3JIOBBIX BoIpocax. JIekuun
ClleflyeT u3jaraTb B TPAJAMLIMOHHOM WJIM B NPOOJIEMHOM CTWIIE: CTaBUTh BOIIPOCHI M IpEJIaraTh
MOJIXO/BI K UX pemeHnio. Heo0XoauMo cTUMYTHpOBaTh aKTHBHYIO MTO3HABATEIBHYIO JCATEIbHOCTD
U UHTepeC K JAUCUUIUIMHE, (QOpPMHUpPOBAaTH TBOPYECKOE  MbIIUIEHUE, npuberatb K
MPOTHBOMOCTABICHUSIM W CpPAaBHEHHSIM, J€laTh O0OOIIEHHs, aKTUBU3UPOBATh BHUMAHHE
o0y4JaeMbIX IyTeM IIOCTAHOBKU IPOOJEMHBIX BOIIPOCOB, CTUMYJIMPOBATH MX MBICIUTEIbHYIO
NeSITeNIbHOCTD, PACKPBIBAsl B3aUMOCBSA3U MEXKIY Pa3IMUHbIMU SBJICHUSMHU, OOIIPSAThH IUCKYCCHIO.

B coBpeMeHHBIX YCIOBUSX METOAMYECKMH apceHaa JIEKIHMU CYLIECTBEHHO IOIOJHHICS
MHGOPMALIMOHHBIMA W TEXHUYECKUMH CpEICTBAMH OOydYeHHS, YTO TO3BOJSIET PAa3HOOOPA3HTh
MaTepuall U paclIMpHUTh KaHAJbl €ro Nepegadu, UCIOob3ys JIEKIHUIO-BU3YyaIU3aliIo, B pe3yJbTaTe
Yero JONOJIHUTEIBHOE KayeCTBO YCBOEHMSI TEOPETUYECKOTO MaTepuana JIOCTHraeTcsl 3a CYeT
IPUMEHEHMS IPUHLUIA HATJISAHOCTH B O0Y4YEHHUU.

B nexuuu cienyeT MMPOKO UCIONB30BATh MPUHIUI 3BPUCTUYHOCTH, YTO MO3BOJUT OoJee
ri1y00KO H3y4UTh IPoOJIeMy, OCKOJIbKY BO3HUKAIOIME POTUBOPEUHS JIETKO PAa3pEIlAIOTCs B X0/1€
KOJUIEKTUBHOI'O OOCYKJIEHHS. DBPUCTUYECKOE H3JI0KEHHWE MaTepuana IMPEeAnoiaracT nocTaHOBKY
poOJeMHBIX BONPOCOB. IIpoGieMHBIi BOIPOC CONEPKUT B ceOe AMaIeKTHYECKOe MPOTHBOPEUHE,
KOTOPOE U SIBJISIETCS «IIyCKOBBIM MEXaHHU3MOM» IIPOLECCOB MBIIIEHUS, AaKTUBU3UPYET CTPEMIICHHE
HalTH OTBET Ha BOMPOC (OH CTAHOBUTCS CBOETO POJIa CAMOCTOSTEIbHOMN MO3HABATEIbHON 3a1a4ei).

[Ipobnemuas nekuus mMoOyKAaeT ayJUTOPUI0 K aKTHBHOMY BKJIIOYEHHIO B YCBOCHHE U
oOcyxneHue Mmarepuana. HaxoxaeHue OTBETOB Ha HEOJHO3HAYHbIE BOIPOCHI CTUMYJIHPYET
pa3BUTHE TBOPUYECKOTO MBIIIJICHUS.

Bomnpocsl, npeuiaraemple ayJUTOPUN 7Sl pa3MbILIUIEHUs, JOKHBI OO0YX/1aTh 00yd4aeMbIX
HCII0JIb30BaTh UMEIOUIMecs 3HaHMs. B KoHIE jekuuu HeoOXOJUMO JeNaTh BBIBOABI U CTABUTH
3aJ]auu Ha CaMOCTOATENIbHYIO paboTy.

Bo BpeMsi NEKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHHE Y4eOHOTO
MaTepuaia, oOpamarb BHUMaHue Ha (OPMYIMPOBKH U KaTErOPHH, PACKPbIBAIOIINE CYTh TOTO WIH
MHOTO SIBJIEHUS WM [IPOLIECCOB, HAYUHbIE BHIBOJBI U MPAKTUYECKNE PEKOMEHAIINH.

TemMaTHKa JJeKIMOHHBIX 3aHATHI

Jlekumus 1. Teopust MHOKecTB.

Bonpocnwi:

1. [onsitue MHOXkecTBa. CriocOOBI 3a/1aHUSI MHOYKECTB.



2. Omnepauuu Hajg MHOXecTBaMu. Jluarpammel Oinepa. CBoiicTBa omepanuid  Haju
MHOXECTBaMU. MOITHOCTh MHOXeCTBa. YHCIOBbIE MHOXeCTBa. JleKapTOBO MPOU3BEACHHUE
MHO>KECTB.

3. OcHoBHbIE (HOPMYJIbI KOMOMHATOPUKHU.

Knrouesvie nonsmus: OHITHE MHOXKECTBA, TyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, 2
criocoba 3amaHusl MHOXKECTB, TIOJJMHOKECTBO MHOXKECTBA, IMEPECCUCHUE MHOXKECTB, O0OBEIHHECHUE
MHOKECTB, [IOTIOJJTHEHHE MHOXECTBa, pPAa3HOCTh MHOXKECTB, JAMAarpaMMbl Oiiepa, CBOWCTBa
omepanuii HaJg MHOXXECTBAaMH, MOIIHOCTb MHOXECTBA, YMCIOBbIE MHOXECTBA, JIEKAPTOBO
MIPOU3BEICHNE ABYX MHOECTB, IPABUIIO CYMMBI M MPOU3BEACHHUSI, pa3MEIICHHUs], IEPECTAHOBKH U
COUYETaHUs.

Jleknus 2. MaTemaTn4yeckas JOruKa.

Bonpocwi:

1. Boicka3biBanus. IIpocTsie U cocTaBHBIE BHICKA3bIBAHUS.

2. OCHOBHBIC OTIepaIluy HaJl BEICKa3bIBaHUAMU. VX CBOMCTBA.

3. Tabnuia UCTUHHOCTH.

Knrouegvie nonsamus: BbICKa3bIBaHUE, MPOCTOE M COCTABHOE BBICKA3bIBAHWE, UCTUHHOE M
JIO)KHOE  BBICKa3blBaHWE, OTPHUIIAHWE BBICKA3bIBAaHMUS, KOHBIOHKIMS JBYX BBICKa3bIBaHUM,
JTU3BIOHKIHMS JIBYX BBICKA3bIBAHWH, WMIUIMKAIMS JBYX BBICKAa3bIBAHWN, DSKBHBAJICHIUS JIBYX
BBICKA3bIBAaHUM, CBOMCTBA JIOTMYECKUX OMNEpaldii HaJl BBICKA3bIBAaHUSAMH, Jorudeckas (opmyna.
Ta0JINIa UCTHHHOCTH.

Jleknusa 3. BBenenue B MaTeMaTHYECKUH aHAJIN3.

Bonpocwi:

1. Onpenenenue (HyHKIUU U OCHOBHBIE CIOCOOBI e€ 3amanus. OCHOBHbBIE dJIEMEHTAapHBIE,
CJIO)KHBIE U 3JIEMEHTapHbIE (QYHKIUU.

2. OCHOBHBIE XapaKTEPUCTUKHU (PYHKITHH.

3. OkpectHOCTb TOUKH. [Ipenen nepemeHHOM.

4. llpenen ¢pynkuuu B Touke. OHOCTOPOHHHE MPEAETIBL.

5. [Ipenen pyakuuu Ha 6eckoHedHOCTH. OTHOCTOPOHHUE MPECITbl HA OECKOHEYHOCTH.

6. beckoHeyHo Maibie 1 0€CKOHEUHO OOoJbINe (PYHKIIMH, UX OCHOBHBIE CBOWCTBA.

7. @OopMyJIUPOBKM OCHOBHBIX T€OpeM o mpenenax ¢pyHkuuil. HeonpenenéHHoctu 4eTbIpéx
OCHOBHBIX BUJIOB.

8. IlepBblil ¥ BTOpOI 3aMeyaTeNbHbIE MIPEIEIbL.

Kntouesvie nonsamus: MHOXKECTBO, KOHEUHbIE U OECKOHEUHBIE MPOMEXKYTKH, JIOTUYECKUE
CUMBOJIbI, (DYHKIUS, apryMEHT ()YHKIIUH, OCHOBHBIC JJIEMEHTApHBIC WJIU MPOCTEUITNE (PYHKIIHUH,
cioxHast (yHKUUSA, cyneprno3unus (yHKIUH, d3JeMEeHTapHble (QYHKIMH, OKPECTHOCTh TOYKH,
paguyc OKpPECTHOCTH, HEOTPAHWYEHHO TMPUONIKACTCS, IMEPEMEHHAas CTPEMHTCS K TMpeieny,
MepeMEHHas CTPEMUTCS K OECKOHEUHOCTH, TIpeien (PyHKIUU B TOUKE, IIpeJien ceBa, Mpeiel Cipana,
nepeMeHHas CTpeMUTCs K OECKOHEUHOCTH, TpeAesl ClieBa, Mpeen CIpaBa, OCCKOHEYHO Maias
byHkIus, 6eckoHeuHO OombIast GyHKIUS, PeAensl apuPMeTUIecKux IeHCTBUIM Hal QYHKIUAMU;
neonpenenéunoctu suaa (0/0), (co/0), (00-0), (0-00); pacKpbITHE HEONPEACIEHHOCTH, OECKOHEYHO
MaJIblii apryMEHT, JIBa 3aMeYaTelIbHBIX Mpeiena, Heonpeaenéunoctu suaa (17).

Jlexkumus 4. IndgdepenunanbHoe HCHUCTIEHHUE.

Bonpocwi:

1. Onpenenenuie MPOU3BOIHOM, €€ reoOMeTpUYeCKUil U (PU3NIECKHIl CMBICIT.

2. Muddepenunpyemocts u HemnpepbBHOCTh (yHKIHH. Dopmynsl auddepeHunpoBaHus
OCHOBHBIX 3JIEMEHTApHBIX (QYHKIIUH.

3. [IpaBunia quddepeHInPOBAHUS FITEMEHTAPHBIX (PYHKITHIA.

4. Iuddepenunan pyukuun. ['eomerpuueckuit cmbica nuddepenuana.

5. Onpenenenrie MOHOTOHHBIX (yHKIHM. [JocTaTOuHBIE YCI0BUS MOHOTOHHOCTH.

6. Touku skctpemyma u skcTpemMyM GyHKIMU. HeoOxonuMmble W TOCTaTOYHBIE YCIOBUS
KCTpEeMyMa.

7. Hauborpiiee u HauMeHblee 3Ha4eHUsT (PyHKIINU.



8. Beimykiiocth U BOTHYTOCTh Tpaduka pynkuuu. Touku neperuda rpaduka.

9. AcuMnToTHI TpaduKa QyHKINH.

10. Ilnan nonHoro UccienoBaHusl GyHKIIUU U MOCTpOeHHUs €€ rpaduka.

Kniouesvie nonsimus: npupaiieHue apryMeHTa, npuparienne QyHKIUH, IpeIea OTHOMECHHS
npupamieHus GyHKINN K TPUPAIISHUI0 apryMeHTa, MPOU3BOAHAs PYHKIIMH, CeKyIlasi, KacaTelbHas,
YII0BOM KOd(PHUIMEHT KacaTeabHOH, CKOPOCTh INMPH MPSIMOJUHEHHOM JABIKECHHH; POHM3BOTHAS
anrebpanveckoil cymMmbl (DYHKUIMNA, TPOW3BOJHAS MPOM3BEICHUS M YACTHOTO JBYX (DYHKIIMIA,
NPOU3BOJHAS  CIOKHOW  (YHKIMHW; TJaBHAas JIMHEHHAs 4YacTh MpHpameHus (QyHKIUH,
muddepeHnnan aprymeHTa, otHomenue nuddepennuana pyHkun k quddepeHnnany apryMeHTa;
IIOCTOSIHHBIE, BO3pacTaroliye, yObIBarouue (yHKIUH; TOYKM MAKCUMyMa U TOYKHM MHUHUMYMa;
CTallMOHAPHBIE TOYKUM U KPUTHYECKHWE TOYKU 1-ro pojna; rpaduk BBIMYKIbIH, rpa@K BOTHYTHIN;
pacrioyio’keHNe KacaTelbHOH OTHOCHUTENIbHO rpaduKka; TOYKH meperuda rpaduka, KpUTHYECKHE
TOYKH 2-TO pOJia; BEpTUKAIbHbIC, TOPU3OHTANIbHBIE M HAKJIOHHBIE aCUMIITOTHI rpaduKa; HHTEPBAJIbI
MOHOTOHHOCTH, TOUYKH IKCTPEMyMA U SKCTPEMYMBbI; HHTEPBAJIbl BBIITYKIOCTH, BOTHYTOCTH U TOUKH
neperuda; TOUKH rnepecedeHus rpaduka ¢ OCsIMH KOOPIUHAT.

Jlexknus S. UHTerpasibHOE HCYHUCICHHE.

Bonpocnwi:

1. IlepBooOpazHas u HeonpeaenEHHbl uHTerpai. CBoNCTBA HEONPEIEIEHHOIO UHTErpala.

2. Tabnuua HeonpeaeaEHHBIX HHTErpaioB. MeTo | HeMOCPEeICTBEHHOTO HHTEIPUPOBAHHUS.

3. Meroa MHTETPUPOBAHUS 3aMEHON TTEPEMEHHOI.

4. MeToJ1 MHTETPUPOBAHHUS 110 YACTSIM.

5. OnpeneneHue onpenenéHHOTO MHTErpajia Kak Mpejena UHTerpajibHoil cymmbl. Teopema
CYLIECTBOBAHMSI ONIPEICTIEHHOTO HHTETpaa.

6. OCHOBHBIE CBOMCTBA OMPEICIEHHOTO HHTErpaia.

7. BeluncieHne onpeaeEHHOTO HHTerpana.

8. HecoOcTBeHHBIE HHTETPAJIBI TIEPBOTO POJIA.

9. 'eomeTpryecKuii CMBICI OMPEEICHHOTO HHTErpaa.

10. Beruncienue miomany miocKoi GUrypsl.

Kntouesvie nonamus: nepBooOpazHas, HEONpPEIEIEHHBI WHTErpan Kak OOIIMil BUJ Bcex
NepBOOOPA3HBIX, IIEPEMEHHAs! HHTETPUPOBAHMSI, TOBIHTETpaJIbHAs PYHKIUS, TAOIUIAa HHTETPAJIOB,
METOJIbl WMHTETPUPOBAHUSA, HMHTErpaidbHas KpuBas; QopMmyia 3aMeHbl IEpEeMEHHOW B
HEOIpeIeIEHHOM HHTETpajie, METOJ MOJCTaHOBKH, oOpamieHune mnpaBmia TudepeHIInpOBaHUs
mpousBeeHnsa AByX (GYHKUUH; (opMylla WHTETPUPOBAHUS IO 4YaCTSIM JJs HEOINpeneaEHHOIro
UHTETpajia; TpPU TPYyNIbl HHTErPaloB, OEPyIIUXCS METOJOM HWHTETPUPOBAHUS IO YACTAM;
UHTETpalibHass cyMMa U €€ TeOMETPHUYECKHUH CMBICI, MpeAeN UHTErpalibHOM CyMMBI; (opmyia
Herorona-JleiiOanma, ¢opMyna 3aMeHbI TEPEMEHHOH B OMPENCIIEHHOM HWHTEerpaie, ¢GopMyiia
WHTETPUPOBAHUS IO YacTAM Ui OMNPEIesIEHHOTO MHTErpajia, HeCOOCTBEHHBIM MHTETrpasl MEpBOro
polla KaKk MHTErpajl OT HENpPepbIBHON (YHKIUU MO OECKOHEUYHOMY INPOMENKYTKY, CXOJIUMOCTb U
pacxoAMMOCTh HECOOCTBEHHOTO WHTErpalia; KPUBOJWHEIHAsl Tpareuus, reOMeTPHUECKU CMBICI
OTIPeNIeIEHHOTO MHTETpaia OT HEOTPHUIATENbHON (QyHKIMH, GopMyia IUIOMAAN KPUBOJIHMHEHHOU
Tpaneuuu, GopMyIa o1 IIOCKON (PUTYpHI.

Jleknus 6-7. Ciay4yaiiHble cOOBLITHS.

Bonpocnwi:

1. OcHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEH.

2. AnreOpa coOBITHIl: SKBUBaJCHTHBIE COOBITHS; MPOTUBOMOJIOKHBIC, JIOTOJHEHHUE;
00bEeTMHEHNE COOBITHIA; TPOU3BEACHNE COOBITHIA; JOCTOBEPHOE U HEBO3MOKHOE COOBITHE.

3. CooTHomieHUsT MEXIy MPOTUBOMOJIOKHBIMU, JOCTOBEPHBIMU U HEBO3MOXHBIMU
COOBITHUSIMH.

4. Ilone coObituii. [TomHas rpymnmna coObITHIA.

5. IlonsiTvie BEPOSITHOCTH COOBITHSI.

6. AKCOMBI TEOPHUH BEPOSITHOCTEMN.

7. CneacTBUsI U3 AKCHOM TEOPUU BEPOSTHOCTEH.



8. Kitaccnueckoe u CTaTUCTUYECKOE ONPEEIICHUS BEPOATHOCTEH.

9. CoBMecTUMBIE M HECOBMECTHMBIE COOBITHS. Teopema CIIOKEHUS BEpOATHOCTEH
COBMECTUMBIX COOBITHH. [IpHHINIT CTI0KEHUS BEPOSTHOCTEH HECOBMECTUMBIX COOBITHIA.

10. Onpenenenne yCIOBHOW BEPOSTHOCTH COOBITHS. 3aBUCHUMBIC U HE3aBUCUMBIC COOBITHSI.
[TpuHIMI YMHOXEHUSI BEPOSTHOCTEH 3aBUCUMBIX COObITHA. [IpaBuiio yMHOXXEHHS BEpOATHOCTEMH
HE3aBHCHMBIX COOBITHIA.

11. BeposATHOCTD MOSBIACHUS XOTS OBl OTHOTO U3 COOBITUIN, HE3aBUCUMBIX B COBOKYITHOCTH.

12. ®opmyna nonHo# BeposiTHOCTU U GpopMmyia baiieca.

Kntouesvie nonsamusa: WCTBITAaHHE, CIy4allHOE, TOCTOBEPHOE M HEBO3MOXKHOE COOBITHS,
IIPOTUBOIIOJIOKHOE COOBITHE, CYMMa JIBYX COOBITUM, IPOU3BEIEHUE BYX COOBITHI, MOIHAS TPpyIIa
COOBITHH, CTENIEHb BO3MOYKHOTO MOSBICHUSI COOBITHS, BEPOSTHOCTD JIOCTOBEPHOTO, HEBO3MOXHOTO,
CIly4aifHOrO COOBITHS, CHCTEMa aKCHOM TEOPHUH BEPOSATHOCTEH, KIIACCHYECKOE OIpeAcTICHHE
BEPOATHOCTH, OTHOCHUTEIbHAs YacTOTa COOBITHS, pPa3MEIICHHUS, IEePECTaHOBKM M COYETAHMUS,
COBMECTHMBIE M HECOBMECTUMBIC COOBITHS, TEOpEeMa CJIOXKEHHS BEPOSTHOCTEH COBMECTHMBIX
COOBITUM, MPHUHIIMII CIOXKEHUS BEPOSTHOCTEH HECOBMECTHMBIX COOBITUH, YCIOBHAsl BEPOSTHOCTH
COOBITHS, 3aBUCHMbIC M HE3aBUCUMBIC COOBITHS, PUHIMII YMHOXCHHUSI BEPOSTHOCTEH 3aBUCHMBIX
COOBITUM, MPABUIIO YMHOXKEHUS BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHIA, BEPOSITHOCTH MOSBIICHUS
XOTSI OBl OHOTO W3 COOBITHIA, HE3aBHUCUMBIX B COBOKYITHOCTH, (hOpMyJia MOJHOW BEPOSATHOCTH U
dbopmyna baiieca.

Jleknus 8. Cayuaiinble BeJTHYUHBI.

Bonpocnwi:

1. IToHATHE TUCKPETHOM CIIy4aiiHOU BEJIMYMHBI.

2. 3aKOH pacnpeeneHus C1y4yailHON BETUYUHBIL.

3. bBunomuanbHOE pacnpeiesieHue BEpOSITHOCTEH TMCKPETHON CITy4ailHOM BEJTMYUHBI.

4. 3akoH pacnpezenenus [lyaccona BeposiTHOCTEH MacCOBBIX U PEIKUX COOBITUH.

5. UwucnoBble XapaKTEPUCTHKW JUCKPETHON CIIy4ailHOM BEIMYMUHBI (MaTEMaTHYECKOE
OKUJaHHe, JTUCTIePCHUs U CpeIHEe KBaipaTHuecKoe OTKIIOHeHue). X cBoiicTBa.

6. [TonsaTre HepepHIBHOM CITy4yailHON BETUYUHBI.

7. NnTerpanbHas QyHKUIUS paclpeesICHUs U €e CBOICTBA.

8. uddepennmanpras GyHKIUs (TUIOTHOCTH) pacIpe/IeICHUS BEPOSITHOCTEH U €€ CBOWCTBA.

9. 'eomeTpuyeckuii U BEPOSITHOCTHBIN CMBICT Au(depeHnanbHoN GyHKIUH.

10. YucnoBble XapaKTEpUCTUKHU HENPEPBHIBHON ClIydailHOW BEJIMYUHBI (MaTeMaTH4YECKOE
OKUJaHHE, TUCTIEPCHUS U CPEHEE KBAIPATHUECKOE OTKIOHEHHUE).

11. HopMasibHbIi 3aKOH pacnpeiesICHUsI.

12. «IIpaBuyio Tpex curmy.

Kniouesvie nonamus: OUCKpeTHas CiydaiiHas BeJIWYMHA, Ta0ONMIa pacupeacieHHs
JUCKPETHON CIly4ailHOM BEJIMYUHbBI, MHOTOYTOJBHUK paCHpEAeNICHUs] JUCKPETHOM Clly4ailHOM
BEJIMYMHBI, (DYHKIUS paclpeneieHuss BEpOSTHOCTEH JMCKPETHON CIy4allHOW BEIMYUHBI, CXeMa
bepunymnu, dopmyna bepuynnu, 3akon pacnpenenenust Ilyaccona, cpemHee 4HCIIO TMOSIBICHUS
COOBITHS, cpenHee apu(PMETHYeCKOe 3HAUYEHHE M MaTeMaTH4YeCKOe OXHJIAaHHE TUCKPETHOU
CIIy4allHO BEJIMYUHBI, IEHTP pacHpeeieHusi BEPOATHOCTEH, TUCIIEPCUsl TUCKPETHON CIIy4ailHOU
BEJIMYMHBl U €€ CpeAHee KBaApPAaTHYECKOE OTKJIOHEHHME, HEIpEPBIBHAS CilydalHas BeEJIMYWHA,
uHTerpanibHas W auddepenHnuanbHas (QYHKUAKA —paclpeneieHusl, BEPOSTHOCTh IONaJaHUS
HEIPEPBIBHON CIIy4allHOM BEJIMYMHBI B 33/IaHHBI MHTEPBAJL, INIOTHOCTHh BEPOSTHOCTH, B3AUMOCBS3b
UHTErpabHON U nuddepenmanbHol GyHKINN, KpUBas paclpeieieH sl HeMPepbIBHON CITydaiHOM
BEJIMYMHBI, HECOOCTBEHHBIE HMHTETpalbl OT au(pdepeHIuaIbHON (YHKINH, TE€OMETPHUUECKUN WU
BEPOATHOCTHBINA CMBICT AU(QepeHnanbHol GYyHKIIUU, MATEMaTUYECKOE OXKHIaHUE, TUCIIEPCHS U
CpellHEee KBaApPAaTHYECKOE OTKJIOHEHHME HEIPEPBIBHOM CIly4ailHOM Benn4yuHbl, Kpubas [‘aycca,
rnapamMeTpsl HOPMAaJbHOTO  paclpeiesieHHs, HOpMHUpOBaHHas Kpuas ['aycca, wuHTerpan
BeposTHOCTEH U QpyHKIMa Jlamnaca, «IIpaBUiIo TpeX CUTM».

Jlekuus 9. CtarucTuyeckasi 00padoTKka JaHHBIX.

Bonpocwi:



1. 3amaun MareMaTU4eCKON CTaTUCTUKH.

2. O6mme cBeCHHS O BEBIOOPOYHOM METOJIC.

3. Craructuueckoe pacmpe/esieHue BEIOOPKH.

4. I'paduueckoe n300paKEHUE CTATUCTHYECKOTO PACIIPEICIICHUSI.

5. Omnupudeckas GyHKIUS pacupeieeHus..

Knrouesvie nonsmus: TOHATHE MATEMaTHMYECKON CTaTHCTUKM, 3a/ayd MaTeMaTH4YecKOM
CTaTUCTUKH, BBIOOPOYHBIA METOJ, TMOHSATHS TEHEpPaIbHON U BBIOOPOYHON COBOKYITHOCTH,
PENpPE3eHTaTUBHOCTh BBIOOPKH, CTaTUCTUYECKUE Psiibl, NOCTPOCHHE BAapUALMOHHBIX PpAJIOB,
JUCKPETHBIN BapUallMOHHBIN psiji, UHTEPBAJIbHBIA BApUALIMOHHBIN PsJ, MOJUIOH M THCTOrpamMma
4acTOT, IVIOTHOCTh YAaCTOThI U OTHOCUTENBHON YacTOThI, MOJa, pa3Max U MeAMaHa BapUallHOHHOIO
psiaa, smoupuyeckas QyHKIUS pacipeieeHHs.

3. Meroanyeckue yKazaHus AJisl 00y4al0IIMXCsl 10 MOATO0TOBKe K MPAKTHYECKHM 3aHATUAM

1. UreHue KOHCIIEKTa JIEKIMA W Y4eOHHMKA IOJKHO COIMNPOBOXKAATHCA MPAKTHUECKUM
pElIeHNEM UM UCCIIEJOBAaHHMEM MaTeMaTHMUYECKUX 3a/lad Ha OCHOBAaHUM TEOPETHUUECKUX IOJIOKEHHUN
JUCUUIUIMHBL, I 4ero PEKOMEHAYETCS 3aBECTU CIELHMAIbHYI0 TeTpaib. Eciu CTyAeHT BUIUT
HECKOJIBKO IyTeW Ui pelleHus 3aJaud, TO OH JIOJDKEH CPAaBHUTh MX U BBIOpPATh M3 HUX CaMbIi
ynooubIii. [Tone3Ho 10 Havyana BHIYMCIEHUN COCTaBUTh KPAaTKUM IJIaH pelleHus. Pemienus 3aaa4 u
PUMEPOB CIIEAyeT H3Jararh MOAPOOHO, OOOCHOBBIBATH KaXKIbIA OSTal pEIICHUs, HCXOIl U3
TEOPETHUYECKUX IMOJIOKEHUN Kypca. BprumciieHus pacnosjiaraTb B CTPOTOM MOPSIAKE, OTIENSSA
BCIIOMOTATENIbHBIE BBIYMCICHHUS OT OCHOBHBIX. OIIMOOYHBIC 3alMUCH CIEAyeT HE CTUpAaTh U HE
3ama3blBaTh, a 3auepKUBaTh. B NpPOMEXYTOUYHBIX BBIYHMCICHHUSIX HE CIEAYEeT BBOAUTH
NpUOJIMKEHHBIE 3HAYCHHUS KOpHEH, Jlorapu(MoB, yucia @ ¥ T.M. YepTeKW MOYKHO BBINOIHATH OT
PYKH, HO aKKypaTHO M B COOTBETCTBUU C JaHHBIMU YCIIOBUSIMU U yKazaHueM maciutaba. Ecnu
gepTek TpedyeT 0co00 TIIATENFHOTO BBINIOJIHEHHUS, HAampuMep, Hpu TIpadUuecKkoil MpoBepke
peuieHus1, MOJIy4eHHOTO MyTEM BBIYUCIECHUM, TO CIEAYET MOJIb30BaThCA JINHEUKOM, TPAHCIIOPTUPOM
U JIEKAJIOM.

2. PemieHue Kaxao0ro 3a/laHusi JOHKHO JTIOBOAUTHCS JO OKOHYATEIBHOTO OTBETA, KOTOPOIO
TpeOyeT yciaoBue, U, 10 BO3SMOXXHOCTH, B 00IIIEM BHJIE C BBIBOJOM (OPMYIIBL. 3aTeM B IMOIy4YECHHYIO
(dbopMyIly MOACTABIAIOT YUCIOBbIE 3HAUCHUS (€CITU TAaKOBBIE JaHbl) BXOASIINX B Hee OYKB.

3. TlomydyeHHBI OTBET ClEIyeT NpPOBEPSITH CHOCOOAMM, BBITEKAIOIIMMU M3 CYIIECTBa
naHHOM 3anaun. Ecnm, HanpuMmep, perranack 3a/1a4a ¢ KOHKPETHBIM (DU3HUECKUM, TeOMETPHUECKUM
WIM DKOHOMHUYECKHM COJEp’KaHUEM, TO T[OJE€3HO MPEeXAE BCEr0 IPOBEPUTH Pa3MEPHOCTH
noyiyueHHoro otseta. [lone3Ho Takxke, eciii BO3MOXKHO, PEIIUTh 33[a4y HECKOJIBKUMH CIIOCOOaMU
Y CPaBHUTH IOJIyUECHHBIE PE3YJIbTATHI.

4. Pemenue 3a/1a4 OMpPENIEICHHOTO THMA HY>KHO MPOJOJDKATH 10 MPUOOPETEHUs] TBEPABIX
HAaBBIKOB B UX peuieHuH. OJHAKO ClIeqyeT MpeaocTepedb OT BECbMa paclpOCTPaHEHHOW OIIMOKH,
3aKJIIOYAIOIIEHCS B TOM, YTO OJIarONOJIydHOE pElIeHHEe 3a7ad BOCIPHUHHMAETCS CTYACHTOM Kak
IIPU3HAK XOpOLIEro YycBoeHUs Teopuu. IlpaBuwiibHOE pelieHHe 3aJayd 4YacTo IIOJIydaeTcs B
pe3ynbTaTe MPUMEHEHHUS MEXaHUYeCKH 3ay4eHHBIX (JOPMYII U YKa3aHUM 110 UX UCIIOIb30BaHHIO 03
MTOHUMAHHUSI CYIIHOCTH. MOXHO CKa3aTh, YTO YMEHHUE pellaTh 3aJauu SBJISETCSI HEOOXOIUMBIM, HO
SIBHO HEIOCTATOYHBIM YCIIOBUEM XOPOUIETO 3HAHUS TEOPHUHU.

5. Ecnu npu pelieHny MpakTU4eCKUX 3a/1ad y CTYAEHTa BO3HHUKAIOT BOIPOCHI, pa3pellinTh
KOTOpBIE CAMOCTOSATEIILHO HE YIa€TCs, OH MOXKET OOPAaTUTHCA K MPENoAaBaTeNIo Il OTYyYSHHs OT
HEro yKa3aHMW B BHJI€ NHMCbMEHHOM WIM YCTHOM KOHCYJIbTalMWd. B cBOMX 3ampocax CTyIEeHT
JOJDKEH TOYHO YKa3blBaTh, B YEM OH HCIIBITHIBAET 3aTPYyAHEHHUE IpPHU PEIICHUU 3aJaud, KaKoB
XapakTep 3TOro 3aTpyJHEHUs, NPUBECTU IPEANOJAracMblii IJIaH pPEUICHMs. 3a KOHCYJIbTallUeH
ClleyeT 0OpamaThCs M B CIIy4asix, €CJIM BOZHUKHYT COMHEHHSI B PABHJIBHOCTH OTBETOB PELIaeMbIX
3a/1a4 WM B IPABUJIBHOCTH OTBETOB HA BOIIPOCHI JJI1 CAMOIIPOBEPKH.

TemaTHKa NPaKTHYECKUX 3aHATHH

3ansrtue 1. Teopust MHOXKECTB.

Bonpocwi:

1. [TousiTe MHOXKecTBa. CrIOCOOBI 3a/1aHUSI MHOYKECTB.



2. Omnepauuu Hajg MHOXecTBaMu. Jluarpammel Oinepa. CBoiicTBa omepanuid  Haju
MHOECTBaMHU.

3. Mo1HOCTh MHOKECTBA.

4. YucnoBble MHOXKECTBA.

5. JlekapToBO MPOU3BEACHUE MHOKECTB.

6. OcHoBHBIE (OPMYJIbI KOMOMHATOPUKHU.

Knrouesvie nonsamus: OHITHE MHOXKECTBA, TyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, 2
criocoba 3a7aHusl MHOXKECTB, TIOJJMHOKECTBO MHOXKECTBA, IMEPECCUCHUE MHOXKECTB, O0OBEIMHECHUE
MHOKECTB, [IOTIOJJTHEHHE MHOXECTBa, pPAa3HOCTh MHOXKECTB, JAMAarpaMMbl Oiiepa, CBOWCTBa
omepanuii HaJg MHOXXECTBAaMH, MOIIHOCTh MHOXKECTBA, YMCIOBBIE MHOXECTBA, JIEKAPTOBO
MIPOU3BEICHNE JABYX MHOXECTB, IPABUIIO CYMMBI M MPOU3BEACHHUSI, pa3MEIICHHUs], IEPECTAHOBKH U
COUYETaHUs.

3aoanus:

1. HazoBuTe TpH 211€MEHTa MHOXKECTBA!

a) yueOHBIX PEIMETOB, U3y4aeMbIX B HaYalIbHOH HIKOJIE;

0) YeTHBIX HATypPAIbHBIX YUCEIT;

B) YETHIPEXYTOJILHUKOB.

2. 3anuiunTe, UCTONb3ys CUMBOJIbIL:

a) Yucno 14 — HarypaibHOE;

0) Uucino —7,1 He ABIAETCS MEIBIM;

B) Uucno 0 — paimoHanbHOE;

r) /7 — UMCIIO AEHCTBUTEIBHOE.

3. [Ipounraiite cieayrore BbICKA3bIBAHUS M YKOKUTE CPEIN HUX BEPHBIE:

a) 100 € N; 0) 5,36 € Q; B) 7,3 € R;
r)—8 € Z; n) 102 ¢ R; e)% e N;
x)—12 ¢ N; 3) 42 €Q; n) 0 € N.
4. Jlanwr uucna: 0; 7; -3,8; —17; 325; V5 . VcranoBuTe, Kakue U3 HUX:
a) HaTypaJIbHBIE; 0) 1enele;

B) palliOHAJILHBIE; I') JE€HCTBUTEIIbHBIE.

5. A — MHOXeCTBO pellenuii ypasaenus x> + 1 = 0. BepHo 11, 4T0 A — MyCTOE MHOXECTBO?
[IpuBenuTe npumMep ypaBHEHHsI, MHOXKECTBO PEIIEHUA KOTOPOT'O COCTOUT M3:

a) OJTHOTO HJIEMEHTA;

0) ABYX 2JIEMEHTOB;

B) TPEX 3JIEMEHTOB.

6. 3anumTe MHOKECTBO OyKB B CIIOBE «MaTEMAaTHKa» U MHOXKECTBO UG B 3alKCH YHCIIA
5125353.

7. 3anuImmTe ¢ TOMOIIBIO 3HAKA PAaBEHCTBA U (PUTYPHBIX CKOOOK MPETOKEHHS:

a) X — muoxectBo uucen 0, 1, 2, 3, 4, 5;

0) Y — MHOXecTBO OYKB a, b, c.

8. 3anummMre, UCHOJb3Ys CHUMBOJIBI, MHOXECTBO P, €ClIi OHO COCTOMT M3 HaTypaJbHBIX
quCell:

a) 6onpmmx 100, HO MeHbIMX 200;

0) menpmux 150.

9. Ilepeuncnure 371€MEHTHI CIEAYIOIIUX MHOXKECTB!

a) A — MHO>XKECTBO HEUETHBIX OJJHO3HAUHBIX YHCET;

0) B — MHOKECTBO HaTypaJIbHbIX YHCEJl, MEHBLINX WU paBHbIX 20;

B) C — MHOXXECTBO JIBy3HAUHBIX 4Hce, aesmuxcs Ha 10.

10. YkaxuTe XapakTepUCTUYECKOE CBOMCTBO 3JIEMEHTOB MHOXKECTBA!

a) {a,e, €, 1,0,V,9, 10, 5, bl };

0) {78, 76, 74,72, 70};

B) {111, 222,333, 444, 555, 666, 777, 888, 999}.



11. M300pa3uTe Ha KOOPAMHATHON MPSMOIl MHOXKECTBO PELICHHI HEPaBEHCTBA, €CIU X —
JNENUCTBUTEIILHOE YUCIIO:

a)x>5; 0) x <-3,8;

B) 4,5<x<4; r)2,7<x<09.

12. MuoxectBo C COCTOMT W3 KBajpaTa, Kpyra u TpeyrojbHuka. [IpuHaamexar au sTomy
MHOXECTBY JAMaroHaib KBajpaTa U LIEHTp Kpyra?

13. 3BecTHO, YTO JIEMEHT a COJEPKUTCS BO MHOKECTBE A U BO MHOXKecTBe B. Cienyet nu
U3 3TOr0, 4TO:

a)A C B; 0) Bc A4; B) A= B?

14. N3o0pa3ure mnpu mOMOIIU KPyroB Dijiepa OTHOIICHUS MEXAY MHOXeCcTBaMH A U B,

eCIu:

a) A — MHOXKECTBO JIBY3HAUHbIX uncen, B = {3, 43, 34, 56, 103};

0) A — MHOKECTBO JIBy3HAYHBIX YHCEII, B — MHOXKECTBO YE€THBIX HATYPaJbHBIX YHCEI;

B) A — MHOXECTBO JBY3HAYHBIX YHCEI, B — MHOXECTBO TPEX3HAYHBIX YHCEIT,

r) A — MHOXKECTBO JIBy3HAYHBIX YHCEN, B — MHOXXECTBO HATYpaJbHBIX YKCEJ, HE MECHBIINX
10.

15. dano mMuoxectBo P = {3, 5, 7, 9}. OOpa3yiiTe BCEBO3ZMOXKHbBIE €r0 MOAMHOKECTBA.
CKOJIBKO MIX JOJKHO OBITH?

16. Kakoe 13 JaHHBIX MHOKECTB SIBJISIETCA MOAMHOKECTBOM JIPYrOro:

a) A — MHOXECTBO HATYpaJIbHBIX YHCEN, KPATHBIX 2, B — MHOKE€CTBO HaTypaJbHBIX YHCET,
KpaTHbIX 6, C — MHOKECTBO HATypAJIbHBIX YHUCEI, KPATHBIX 3;

0) A — MHOXXECTBO TPEYTOJIbHUKOB, B — MHOKECTBO IPSIMOYTOJBHBIX TPEyrodbHUKOB, C —
MHOECTBO OCTPOYT'OJIbHBIX TPEYT OJIbHUKOB.

17. Hailinure nepeceyeHne MHOXKeCTB 4 U B, ecnu:

a)A={a,b,c,d,e,f},B=1{b,e,f, k};

0) A= {26,39,5,58,17,81}, B= {17, 26, 58};

B) A = {26,39,5,58,17,81}, B= {17, 26, 58, 5, 39, 81}.

18. VI3 xakux 3JIEMEHTOB COCTOHMT NEpeceueHre MHOXKECTBA OYKB B CIOBE «MAaTeMaTHKa» U
MHO’KECTBa OYKB B CIIOBE «T'€OMETPHI»?

19. M — MHOX€ECTBO OJIHO3HAYHBIX YHUCEJ, P — MHOXECTBO HEUETHBIX HATYPaJbHBIX YHCEN.
N3 xakux yucen cocTOUT nepeceueHre qJaHHbIX MHOkeCTB? Coaeprkarcs i B HeM uucna —/ u 9?

20. HaueptuTe ABa TpEyrojbHHMKA TaK, YTOOBI MX IEpeceueHHeM: a) ObLI TPEyroJbHUK;
0) ObUT OTPE30K; B) ObLJIA TOUKA.

21. Hcnonws3yss KOOPAMHATHYIO NPSIMYI0, HaWIUTE TIEPECEUCHHE MHOXKECTB pelICHUMN
HEPaBEHCTB, B KOTOPBIX X — IEHCTBUTEIILHOE YHCIIO:

a)x>-2ux>0; 0)x>-3,7ux<4,

B)x>5ux<-7,5; r2<x<4ux=>-1;

n)—-7<x<5u—-6<x<2.

22. Hatigute o0ObenMHeHE MHOXKECTB A U B, eciu:

a)A={a,b,c,d,e,f},B=1{b,e,f, k};

0) A= {26,39,5,58,17,81}, B= {17, 26, 58};

B) A = {26, 39, 5,58,17, 81}, B= {17, 26, 58, 5, 39, 81}.

23. VI3 KaKuX 3JIEMEHTOB COCTOUT O0BETMHEHNE MHOKECTBA OYKB B CIIOBE «MAaTEMAaTHUKa» U
MHO’KECTBa OYKB B CIIOBE «T'€OMETPHI»?

24. HWcnonb3ys KOOPIWUHATHYIO TIPSIMYIO, HAWIUTE OOBEIMHCHHE MHOXKECTB PCIICHHMA
HEPaBEHCTB, B KOTOPBIX X — IEHCTBUTEIILHOE YHCIIO:

a)x>-2ux>0; 0)x>-3,7ux<4,

B)x=>5ux<-7,5; r2<x<4uxz-1;

n)-7<x<5u—-6<x<2.

25. Haiinute pa3HOCTh MHOXECTB A U B, ecinu:

a)A=1{1,2,3,4,5,6},B=1{2,4,6,8, 10};

0)A4=1{1,2,3,4,5,6},B=0;



B)A=1{1,2,3,4,5,6},B={1,3,5};

rA=1{1,2,3,4,5,6},B=1{6,2,3,4,5,1}.

26. HaliguTe nomoJIHEHHE MHOKECTBA Y 10 MHOKECTBA X, €CIIN:

a) X — MHO>XKECTBO TOYEK NpAMOI AB, ¥ — MHOKECTBO TOUEK OTpe3Ka AB;

06) X — MHOXECTBO TOYEK KBajJpara, Y — MHOXXECTBO TOYEK Kpyra, BIHCAHHOTO B 3TOT
KBaJlpar;

B) X — MHOXECTBO MPSMOYTOJIbHUKOB, ¥ — MHOXECTBO KBaJIpaTOB.

27. A — MHOXECTBO HaTypaJIbHbIX YMCEN, KPaTHbIX 7, B — MHOKECTBO HaTypaJIbHbIX YHCEJ,
KpaTHBIX 3, C — MHOXKECTBO YETHBIX HATYpaJbHBIX YHcel. M3 KakuX 4ncen cOCTOAT MHOKECTBA!

a) (AN B)\C; 0)(AVUB)\C;

B) AN C\B; r) CUB\A?

28. [lepeuncnure 31eMEHTHI IeKapTOBa Mpou3BeeHus A x B, eciu:

a)A={a,b,c,d},B=1{b,k, 1}

0)A=B=1{a,b,c};

B)A={a,b,c}, B=O.

29. [IpoBepwTe cpaBeNIMBOCTh paBeHCTBA (A U B) x C= (4 x C) U (B x C) 1j11 MHOXECTB
A=1{3,57},B={7,9},C=1{0, 1}.

30. Kakyto ¢urypy oOpa3yroT TOUKH, €CIIU UX aOCIHCCHI MPUHAANIEKAT MHOXKECTBY [—2; 2],
a OpJIMHATHI — MHOXECTBY [—3; 3]?

31. M300pa3ute B psMOYTOJIBHOM CUCTEME KOOPAUHAT MHOXKECTBO A X B, ecnu:

a)A=1[-2;2],B=1{2,3,4};

0) A=1[-2;2], B={2;4};

B)A=R, B=[2;4].

32. UlkonbHuku u3 Bonrorpana coOpaiuch Ha KaHUKYNBI ToexaTh B MOCKBY, MOCETHUB 1O
nopore Hwxuuit Hosropox. M3 Bomrorpama B Huwxauit HoBropox MOXKHO OTHpPaBHTBCS Ha
TerIoxoJe Wi moesne, a u3 Hmkuero HoBropoma B MockBy — Ha camolere, TEIUIOXOJE WM
aBToOyce. CKOJIBKUMU Pa3IMYHBIME CIIOCOOAMH MOTYT pedsiTa OCYIIECTBUTh CBOE ITyTEIISCTBUE?
HazoBuTe Bce BO3MOKHBIE BAPUAHTHI ATOT'O MyTEHIECTBUS.

33. CKOJIBKO TpeX3HAUHbIX YHCET MOKHO COCTaBUTh U3 TPEX PA3IMUHbIX, HE PABHBIX HYJIIO
undp?

34. CKOIbKO BCEBO3MOYKHBIX YETHIPEX3HAUHBIX YUCEJI MOXXKHO COCTAaBUTb, UCHOJB3YS IS
3anucu nudpst 1, 2, 3 u 4? KakoBa pa3HOCTh MEKIY CaMbIM OOJIBITUM M CAMbIM MaJIeHbKUM U3 HUX?

38. U3 udp 0, 1, 2, 3, 4 cocTaBIsAIOT BCEBO3MOXKHBIC MATU3HAYHBIC YHCIIA, IIPUYEM TaK, YTO
B 3allUCH KaXXJOro 4YHcia colepikarcs Bce AaHHbIE HU(phL. CKOIBKO MOXKHO COCTAaBUTh TaKHX
yrcen? Yemy OyAeT paBHA pa3HOCTh MEXy HAaUOOJBIIMM U HANMEHBIIIUM M3 MTOJTyYECHHBIX YHCEN?

40. ITokaxkute, 4YTO B CIEAYIOLIUX 33aJla4aX pPacCMaTPUBAIOTCS COUETAHUS U HAWUAWTE YUCIIO
COYETAHMIA:

a) CKOIBKMMH CIIOCOOAMHU MOXHO BBIOpaTh U3 6 4EIOBEK KOMUCCHIO, COCTOSIIYIO U3 TpeX
4enoBek?

6) CKOJBKMMHU CIIOCOOAMHU MOKHO BBIOpPAaTh 3 IBETHBIX PYYKHU U3 6 PA3IIMYHBIX LIBETHBIX
pyuek?

42. 15 4denoBek ChIrpajd APYr C APYrOM IO OJHOW mapTuu B maxmarbl. CKOJBKO OBLIO
CBIFPAaHO MapTUi?

44. Pemute clieqyroIue 3aa4u, UCIONb3Ys (OPMYIIbI:

a) CkompKkO cloBapeil HEOOXOJUMO TEPEeBOMYHMKY, YTOOBI OH MOT TEPEeBOJIUTH
HEMOCPEACTBEHHO C JIO00r0 M3 YeThIpeX S3BIKOB — PYCCKOT0, AHTIUHCKOTO, HEMEIKOTO H
(b paHIy3cKOT0 — Ha JTFO00U APYTrOi U3 3TUX SI3BIKOB?

6) ['ocynapctBeHHble (hjjard HEKOTOPBIX CTPaH COCTOST U3 TPEX TOPU3OHTAIBHBIX MOJIOC
pasHoro 1Bera. CKOJBKO pPa3IMYHBIX BapHAHTOB (hIaroB ¢ OCJION, CMHEW W KPacHOW MOJIOCaMH
MOKHO COCTaBUTH?

B) Manbunk BbiOpan B OubOnmoreke 5 kuur. Ilo mpaBwiam OMOTMOTEKH OJHOBPEMEHHO
MO>KHO B34Tbh TOJIBKO 2 KHUTU. CKOJBKO y MallbYMKa BAPUAHTOB BHIOOpA ABYX KHUT U3 MSATH?



r) Yetsipe npyra cobpamuchk Ha QyTOOnbHBIA MaTd. HO MM ynamoch KymuTh TOJIBKO 3
Ounera. 13 CKONBKMX BapHaHTOB MM HAJ0 BBIOpaTh TPOWKYy cuacTiauBieB? Kak ocymiecTBUTH
BBIOOD, YTOOBI y BceX peOsT ObUIM paBHBIC IIAHCHI MOMACTh HA MaT4?

n) B kmacce 3 ydeHuwKa XOpoIIO TOIOT, 2 APYrHMX WIPAalOT Ha rurtape, a eme | ymeer
nokasbiBaTh (oKychl. CKOJIBKUMHU CIOCOOAMU MOKHO COCTaBUTh KOHILIEPTHYIO OpHraiy W3 IEBIIa,
rutapucta u poxkycHuka?

e) 3anava Jleonapaa Diinepa. Tpoe rocnon mpu BXOJe B PECTOpPaH OTAAIM LIBEHIIapy CBOU
IUISTBL, @ TMPH BBIXOJIE TMOIXYYMIH WX 00paTtHO. CKOJBKO CYHIECTBYET BapHAaHTOB, MPU KOTOPBIX
KKIBIA U3 HUX MOJYYUT UYXKYIO IUTSITY?

k) Mmeercst TKaHb IBYX IIBETOB: TOJIy0as u 3eleHas, U TpeOyercss OOMTh JUBaH, KPECIo U
cTyA. CKOJIBKO CYIIECTBYET pa3IMuHbIX BAPHAHTOB OOMBKH 3TOM Mebenn?

3ausarue 2. MaremaTudeckas JOTHKa.

Bonpocnwi:

1. BeicKka3bIBaHUA.

2. [IpocThie U cOCTaBHBIE BHICKA3bIBAHMSI.

3. OcHOBHBIE OTIEpallMK HAJl BRICKa3bIBaHUsAMHU. X CBOMCTBA.

4. Tabnuiia ICTUHHOCTH.

Knrouesvie nonsamus: BbICKa3bIBaHUE, MPOCTOE U COCTAaBHOE BBICKAa3blBaHHE, UCTUHHOE U
JIO)KHOE  BBICKa3blBaHWE, OTPHUIIAHWE BBICKA3bIBAaHMUS, KOHBIOHKIMS JBYX BBICKa3bIBaHUM,
JTU3BIOHKIMS JIBYX BBICKA3bIBAHWH, WMIUIMKAIMS JBYX BBICKAa3bIBAHWN, DSKBHBAJICHIUS JIBYX
BBICKA3bIBAaHUM, CBOMCTBA JIOTMYECKUX OMNEpaldii HaJl BBICKA3bIBAaHUSAMH, Jorudeckas (opmyna.
Ta0JINIa UCTHHHOCTH.

3aoanus:

1. Kakue u3 mpemyiokeHuil sBISIOTCS BhICKa3bIBaHUSIMU? J1J1si BBICKA3bIBAHUM OIPEACIINUTE,
WCTUHBI OHU WJIU JIOKHBI:

1) bykBa «a» — rnacHasl.

2) Kommsrotep O0b11 n300peTeH B cepeaune XIX Beka.

3) Kakoii aiuHel 3Ta eHTa?

4) Bce kouIku cepsie.

5) be3 Tpyaa He BbITAlIMIIb U PBIOKY U3 IpyAa.

6)5-5=25.

7) Cnoxwute uncna 2 u 5.

8) H+ O = Hy0.

9) AITOpUTM — MMOCIEAOBATEIBHOCTD ACHCTBUM (TIJ1aH).

10) JIonon — cronuia Uranuu.

11) IIpocnymaiite cooOuIeHHeE.

12) Yucno 11 siBisiercss HpOCTHIM.

13) Jlenaiite yTpeHHIO 3apsaaKy!

14) 4 +5=10.

15) HazoBute ycTpoiicTBO BBOAA MH(DOPMALIUH.

16) Hekoropsle MenBeu )KUBYT Ha CEBEpE.

17) Kto otcyrcTBYyeT?

18) Knnacc — rpynmna o0beKTOB ¢ OIMHAKOBBIM HA0OPOM XapaKTEPUCTHUK.

19)x +2>-5.

20) Eciiu D <0, To ypaBHEHHUE HE UMEET PEIICHHUS.

2. lanbl ABa NpoCThIX BhICKa3biBaHus: 4 — «Hucno 10 — yetHOE» U B — «BOJK — TpaBosgHOE
KUBOTHOE». COCTaBbTE M3 HUX BCE BO3MOXHBIE COCTABHBIC BBICKA3BIBAHHUS W OIPENCIHTE HUX
HUCTUHHOCTb.

3. 3anumuTe CIeayIONUe BRICKA3bIBAHNUS B BU/IC JIOTUYECKUX BBIPAKEHHIMA:

1) Yucno 17 HedyeTHOE U BY3HAYHOE.

2) HeBepHo, 4TO KOpOBa — XMUIIIHOE KUBOTHOE.



3) Ha ypoke mHbOpMaTHUKU CTYICHTHI BBINOJHSIN JIa0OpaTOpHYIO paboTy U cooOluianu
pe3yIbTaThl UCCIEAOBAHU MTPETIOIaBATEIIO.

4) Ecnu yncno nenutcs Ha 2, TO OHO — YETHOE.

5) Ilpu 3amep3aHuy BO/IbI BBIAEISETCS TEIUIO.

6) Ecniu Mama — cectpa Camu, To Carra — 6pat Maru.

7) KoMIibtoTep BBITOIHSET BEIYMACICHUS, €CITH OH BKITFOUYCH.

8) Boaurenbckue mpaBa MOKHO MOJIYYUTh TOT/IA U TOJIBKO TOT/AA, KOT/Ia TeOe MCIIONHUTCS
18 ner.

9) Ha ypoke undopmatuku He0OX0AUMO COOIIOIaTh 0COObIE TIPAaBHIIa TIOBEICHUSI.

10) Ecnu 51 Ky1utro s0J10KM MM aOpUKOCHI, TO TIPUTOTOBIIIO (PPYKTOBBINA THPOT.

4. Kakoe normueckoe BhIPaXKEHHE COOTBETCTBYET BbICKa3bIBaHUIO: «ToUuKa X MpUHAIICKUT
unrtepBany (a; b)»?

1) (x <a) umu (x > b);

2) (x> a) u (x < b);

3) He (x < a) nmu (x < b);

4) (x> a) unu (x > b).

5. JIs naHHBIX JOTHYECKHUX BBIpaKEHUN cHOPMYIHpPYHTE COCTAaBHbIE BHICKA3bIBAaHUS Ha
OOBIYHOM SI3BIKE:

D@>1uy<3)um(y<8uy>4);

2) (x=y) 1 (x = 2);

3)ue (x<0)ux <10 umm y > 0;

4)(0<x)u (x<5)u (ue (y <10)).

6. ChopmynupyiiTe OTpULIAHUS CICTYIOIINX BEICKa3bIBAHUI:

1) Dnp0pyc — BeIcOUaiias ropHas BepiirHa EBporisr;

2)22>5;

3)10<7;

4) Bce HaTypasbHbIE YKCia LETbIE;

5) Uepes mro0bIe TPU TOYKH HA TNIOCKOCTH MOKHO MTPOBECTH OKPY)KHOCTB;

6) Teunucuct KadenpnukoB He mpourpai GUHATBHYIO UTPY;

7) MuiieHb nopakeHa MepBbIM BBICTPEIOM;

8) D10 yTpO SICHOE U TEIIOE;

9) Yucno n nenurcs Ha 2 wiu Ha 3;

10) DTOT TPEYroNbHUK PaBHOOEIPEHHBIN U MPSIMOYTOJIbHBIN.

7. Ilo MumieHn nNpou3BeIeHO TpHU BbicTpesa. PaccMoTpeHbl BhicKasbiBaHUs A; — «MUIlIEHb
Mopa)keHa i-bIM BBICTpeTIoM», Tae i = 1, 2, 3. UTo 03HAYaIOT CIEAYIOLIUE JIOTUYECKUE BBIPAKEHUS?

l) A1+ A, + A3;

2) A1 - Az - As;

3) A +4,+ 4, .

8. HalimuTe 3HaueHne JOTUYECKUX BBIPAKECHUM:

DOvOo)v(vl)

2)(1v1)v(lvO)

3)(0&0) & (1 & 1);

HT1&AvDv(lo&l)

S5(J1vD&Av I &(1v0).

9. YopocTute 10ru4eckoe BhIpaxKeHHe:

1) (4 B) B; 2) (A& B)& B ;
3) (A& B)& (A& B); 4) A&B B;
54 A&B; 6) A& A B.

10. CocraBbTe Ta6J'II/II_IBI HCTUHHOCTU IJIA CIICAYIOIIUX JIOTUYCCKUX BBIpa)I(eHHfIZ
1)A & B v 4; 2) A B&(B A);



3) 4 B&(A&B); 4) A& B« (4 B);

5)(4 B)&(B A4 B); 6) (4 B)&(A B).
3anarue 3-4. BBeneHne B MaTeMaTHYEeCKHHA aHAJIN3.
Bonpocwi:

1. ®ynknusa. O6nacte onpeneseHus QyHKIIH.

2. Packpsrte Heonpenenénnoct Bua (0/0), 3ajaHHOM OTHOILIEHMEM MHOIOYJICHOB.

3. Packpeitme HeompenenénHocteir Buma  (0/0), 3amaHHBIX  UpPpAMOHAIHLHBIMHU
BBIPQKEHUSIMHU.

4. PackpbITHE HEONPEACIEHHOCTEH BUA (0/00), 33 JaHHBIX OTHOIICHHEM MHOTOYJICHOB.

5. IlepBbIit 3amevaTeabHbBIN TIPEIEI.

Kniouesvie nonamus.: onpenenenne GyHKINN, OCHOBHBIC JIEMEHTAPHBIC U CIIOKHBIC
¢byHK1IMH, 006J1aCTh ONpeETICHUs CII0KHON (DYHKIMH, TeopeMa O Mpeaenax apupMeTUIECKIX
neiicTBUi Haj PyHKIUSAMHE, IPpeeN HepephIBHOHM QyHKINH, HeonpenenéHHocTs Buaa (0/0),
KPUTHYECKHI MHOKUTEIb, IPABUIIO PACKPBITUS HeonpeaenaéHnnoctu Buaa (0/0), pazHocThb
KBaJ[PaTOB JIBYX YHCEIl, BRIPAKCHHUE COMPSKEHHOE TaHHOMY, KpDUTHYECKHI MHOXKHUTEIb, TEOPEMA O
npejesne KOpHs, INiaBHas 4aCTb MHOTOWIEHa, BeJIMYMHA 0OpaTHasi 0€CKOHEYHO OOJIbIIONH, OCHOBHBIE
TPUTOHOMETPHUYECKHIE TOKIECTBA, POPMYIIBI CHHYCA M KOCHHYCA TBOMHOTO yriia, (hOpMYIIbI
MOHMKEHHUs YETHON CTENIEHU CUHYCA M KOCUHYca, (HOpMyYJIbl epexoa K MOJOBUHHOMY YTIIy.

3aoanus:
1. Haligute obnacth onpenenenus GpyHKUUN, 3aJaHHBIX opMynamu:
-1 1
a) y=2-L, 0) y=+3x-1+ ;
5x+6 5—-x
1
B) y=+2-3x +lgx; T) y=———;
x> =3x
1
1) y=——.
)y log, (1 3%)
2. Haiinurte npenesnsr:
2
a) lim*—2 6) lim 1
2 x—2 ol x” =3x+2
3x+6 x> -9
B) lim : r) lim———~
)H*2x3+8 ) =2 x° —2x -3
2 2
1) lim 2x"=5x-3 ., e) li 4x° =25x+125

2 s 1111 2 4
3 3x" —4x—-15 -5 2x° —15x+ 25
. X —6x"+11x-6
K) lim > .
=2 xT=3x+2

3. Haiinute nipenensl:

V1+3x -1 x’=9
a) im———; 0) lim———;
)x—>0 X )x~>3 [x_;,_ _2
. 3-5+x . NxT+1-1
B) lim——F—; r) lim———.
x—>41_ [S_X x—0 X2+16—4
4. Haitnute npeensr:
2
a) limw; 0) 1im2x;3’
= 2x"+3x+4 = 2x"+3x+4
3 2 50
B) lim x2+5 X r) lim (x +11)00 ;
= x° 4+ x— (x 1)
. 1+ x+x* -1
0 i L

5. Halingure nipenensr:

a) lim (V1+x? —x); 0) lirP(x/1+x2 -x);



B) lim(x —vx* +x+1); r) lim(x—+vx>+x+1);

,Z[) lim(x/x2+x+1—\/x2—x); e) lim ! — 312
X+ -2 x—2 x> -8

2

3 2 2 2
)K) lim ;c X : 3) lim x/_:a+x+x _\/92 2x+x
= 3x -4 3x+2 =2 x°—3x+2 x“=3x+2

6. Haiinure npenensr:

._sin4 . _sin’
a) lim Sl.n al ; 0) lim 222X 22x ;
-0 gin 5x 0 x
. . 1—cos2x
B) lim(x ctg x); r) lim————;
x—0 x>0 xSsInx
)
1) lim—28¥ . e) lim—Sm 3

B

3ansaTue 5-6. [lnddepenuuanbHoe ucunciaeHue.

Bonpocnwi:

1. HaxoxaeHue NpPOW3BOJHBIX C TIOMOIIBIO TAONMIBI W TpaBuwil AudQepeHnnpoBaHUsL
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHH.

2. [Ipou3BOIHBIC CIOKHBIX (YHKITHIA.

3. duddepenunan pyHKIHU.

4. YpaBHEHHE KacaTeIbHOW M HOPMaIIU K TpaQuKy (QyHKITHH.

5. HaubGonbiiee 1 HauMeHblIee 3HaYeHUs! (YHKLIUU Ha OTPE3KE.

6. UccnenoBanne ¢GyHKIUN U TOCTPOEHHUE TPAPUKOB.

Kniouesvie nomsmusa: onpeneneHue IMPOU3BOAHOMN; Tabnuua MTPOU3BOIHBIX OCHOBHBIX
aJIEMEHTapHBIX (QYHKIMIA; npaBmia 1uddepeHIupoBaHus anreOpandecKoil CyMMBI, TPOU3BEICHUS
M YacTHOro JByX (yHKuuH, cynepno3uuus JBYX, Tpé€x u Oosee (GYHKUMH, MPABUIIO
maddepeHIUpoBaHus CI0XKHON GYHKINHU, GopMynsl qudepeHIIMPOBaHUS CIOKHBIX U OCHOBHBIX
3JIEMEHTapHbIX (QYHKUMH, TpaBuia JU(GPepeHIIMPOBaHUS CyMMBbI, IPOU3BEACHUS U YaCTHOTO JIBYX
byskui, onpenenenue mupdepennuana Gyakuun, Gopmyna quddepernnana GyHKINH, TpaBUIIa
audQepeHIMPOBaHUS CYMMBI, IPOU3BEACHUS, YaCTHOIO U CIIOKHOW (DYHKIIMHM, Fr€OMETpUYEeCKUN
CMBICJI TIPOM3BO/IHOM B TOYKE, ypaBHEHHE IMPSIMOM, MPOXOJAIIEH Yepe3 JaHHYI0 TOYKY C JaHHBIM
YIJIOBBIM KO3((UIIMEHTOM, yCI0BHE NMEPIEHUKYISIPHOCTH ABYX HPsAMBIX, Teopema Beliepmrpacca
O CBOWCTBE (PYHKIIMH, HETIPEPHIBHON Ha OTPE3KE, HEOOXOAMMOE YCIOBHE dKCTpeMyMma (yHKIIHH,
o0JlacTh OmpeleNeHUss W TOYKM pa3pblBa (YHKIMM, UYETHOCTb W HEUYETHOCTHh (YHKIIMH,
BEPTUKAJIbHBIC, TOPU30HTAIBHBIC W HAKIIOHHBIE ACHMIITOTHI TpaduKa, KPUTHYECKHE TOYKH 1-TO
polia, MHTEpBaJbl MOHOTOHHOCTH, TOYKH 3KCTpEMyMa U HSKCTPEMYMbl (YHKIMH, KPUTHUYECKHE
TOYKH 2-TO pOJia, WHTEPBAIBI BBIMYKJIOCTH M BOTHYTOCTH TpaduKa, TOYKH Ieperuda, TOUKH
nepecedyeHus: rpaduka ¢ OCAMHU KOOpJIHMHAT, MOCTpoeHHe TIpaduka (yHKIMM HO €€ MOIHOMY
HCCIICIOBAHHIO.

b
0] —cosx

3aoanus:

1. Hafigure nmpousBoiHbIe (DYHKITHNA:

1) y=7x" +3x> —4x—1; 2) y=ily 123 o
> JRCINE >

3) y:W—4x6+51nx—7cosx+tgx+ctgx; 4) y=log, x+3log, x ;

X

1 8 6
5 y=5x+6x+ - 6 y=——=——
: 7 VR
7) y = arctg x —arcctg x ; 8) y=x"tgx;
9) y=¥xInx; 10) y=x"log,x;
Inx x/;
) y=—+xctgx; 12) y=—2Y* .
)y o tiex )y Ny



xtg x
13) y= 82,
1+x

2. HaiinuTe 3HaUeHUS IPOU3BOIHON (DYHKITUU:

a) f(x)= Hautu f (0), £ (2), f (-2).

X

2x—1"
6) f(x)=“‘7x, Haiitu f (e). f 1 1.

3. Haiinute nmpousBoHbie QyHKIUI:

1) y=sin(x* +5x+2); 2) y=+/1+5cosx ;
3) y=sin’x; 4) y =Insinx;
5) y=e®"; 6) y=In(x*-3x+7);
1 x’ a’+x’
7) y =—arcsin— ; 8) y=ln———;
) y 2 \/E ) y 42— x2

9) y=1n‘,1+§x; 10) y = xInx +arcsinv/x ;
-2x

11) y = xarctgy/2x — —%.

4. Haiinure nuddepeHnuans GyHKIUA:
1

a) y:eicosx; 6) y:arcsil’l\/;;
B yotEL. D) o _COST_
N 1-sinx

o 1
5. CocTaBbTe ypaBHEHHs KacaTeabHOM U HOPMAJIM K apaboie y = x> B Touke M > 1

6. Ilpy Kakux 3HAYEHHSX X KacarelbHbIE K rpaguky QyHKIUH y = x° — X HapaielbHbI
npsamout y = x?
7. Haiinute HanbobIliee ¥ HAMMEHbIIee 3HAaYCHUS (QYHKIIMU Ha 3aJJaHHOM OTpe3ke [a; b]:

a)y=x2+E—l6; x [L4] 6)y=4—x—iz; x [1;4].
X X
8. BBIMOTHUTE MTOJIHOE HCCIICIOBAHUE U MOCTPOTE rpaduKu (QyHKITHI:
3 2
x +4 x"—-x+1
a‘) Y= 2 ; 6) y=———.
X x—1
3anstue 7-8. UHTErpaibHOE HCUHMCICHHE.
Bonpocwi:

1. MeToa HEMOCPEACTBEHHOTO MHTETPUPOBAHUSI 111 HEOTIPEICICHHOT O HHTETpasa.
2. Merop 3aMeHbI IEPEMEHHON B MHTErpayiaX BUAA f(p(x)) ¢ (x)dx .

3. MeToa MHTErpUPOBAHMSI 110 YACTSAM JJI HEONPEASIEHHOTO HHTErpaa.

4. BoruncieHue onpeieIeHHOr0 HHTerpaa.

Kntouesvie nowsamusa: mnepBooOpasHas, HEONpeAeNnEHHBbIA HHTErpas, Tabaua OCHOBHBIX
MHTETPAJIOB, CBOICTBA HEONpEAENEHHOr0 HHTErpajiga, JAEUCTBUS CO CTEHEHSIMH M KOPHSIMH,
OCHOBHBIE TPUTOHOMETPHUECKHUE TOXKIECTBA, MOJACTAHOBKA ¢ = ¢(x) , (OpMyJia UHTETPUPOBAHUS 11O

4acTsIM: udv=uv— vdu , TPU TPYIIIbl UHTETPAJIOB, pelIaeMbie 1mo Gpopmyse MHTETPUPOBAHUS IO

yactsaM, (opmyna HeroTtoHa-JIeliOHMIIA, BBIYHUCICHUE ONPEIACIEHHOIO HMHTErpajia METOJ0M
HEMOCPEJACTBEHHOTO MHTETPUPOBAHUS, METOJIOM 3aMEHBI NIEPEMEHHOM, METOIOM HHTETPUPOBAHHUS
I10 YaCTSIM.

Baoanus:

1. ITpuMeHsIst METO HEITOCPEACTBCHHOI'O HHTCTPUPOBAHUS, BEIYUCIIUTE HHTETPAJIBI:

1) (x> +3x° +x+1)dx; 2) x4+5x+3\/;+L2+l dx ;
¥t ox



—-X

3) e 2—e3 dx ;
X

2

5 xd;
)x2+1x

1 1
7 —_——— dx;
) \/; 4/x3
4 2
9) 3x"+3x" +1

dx .
x> +1

2. Beruncnure uHTErpasbl:

1) e xdx;

COS\/;
ix

5) cos3x

Y3+ 5sin3x
7) Yarcsin x

NEEIRY v

V1-x?

sin iz
9) 3x dx .
X

3) dx

dx ;

3.C IIOMOIIBIO METOJJda UHTCTPUPOBAHUSA 110 YaCTAM BBIYHMCIUTC UHTCIPAJIbI:

1) xe’dx;
3) (x+1)cos3xdx;
5) (4x’ +6x—7)Inxdx ;

7) arcjg \/;

9) e*cos3xdx.

dx;

4. Berancaure HUHTCI'palibl:

2
1) (Bx*-1dx;
0

dx
0‘\]4—)62’
4
dx
5 &
)01+\/;
n/4
7)  tg’xdx;

0

3)

9) Inuxdx.

1

3ansaTue 9-10. Ciryyaiinbie coOObITHA.

Bonpocwi:

2
4) 3—-2ctg"x

dx;
cos’ x
X +2
6) xz—ldx’
gy Wr-1] .
X

2) e“*sinxdx;

tgx

4) dx ;

cos® x

2
6) arctg™x di -

x’
1+ x2

8) 1-6x"x"dx;

2) x%e ldx;
4)  x*sinxdx;

6) In(x* +2)dx;

xdx
8 ——;

sin” x

P dx
2)

o V1+x? ’
4) x*va® -x’dx;
0

1

6) =
pe +1
3n

8) xsinxdx;

2n

1. Cayuaiinble, 1OCTOBEpHbIE U HEBO3MOKHBIE COOBITHS.
2. CoBMecTUMBIC U HECOBMECTUMBIE COOBITH. [1oHAast rpyIina COOBITHIA.

3. JleiicTBus HaJ COOBITHSMU.

4. Kiaccuueckoe onpeziesieHue BEpOsSTHOCTH.
5. OcHoBHbIe (OpMYJIBI KOMOMHATOPUKH: TPABUIO CYMMBI, IMPaBUIIO

OIpe/ieNICHUs Yncia pa3MEelIeHH; IepeCTaHOBOK U COYETAHUM.

IIPOU3BCHACHUS



6. I[lpuHIUO CclOXKeHUsS BEPOSTHOCTEH HECOBMECTUMBIX coObITHH. Teopema crokeHus
BEPOATHOCTEN COBMECTUMBIX COOBITUH.

7. IlpuHIMI yMHOXXEHUS BEPOATHOCTEW 3aBUCHUMBIX cOOBITUH. [IpaBuio ymHOXeHUs
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHH.

8. ®opmyra noinHOM BeposTHOCTU U hopMmyna baiieca.

Kniouesvie nonssmus: cirydaiiHple, TOCTOBEPHBIE 1 HEBO3MOYKHBIE COOBITHS, COBMECTHMBIC H
HECOBMECTHMBIE COOBITHS, TMOJIHAS TPYIIa COOBITUN, NEHCTBUS HAJl COOBITUSMH, KJIACCUYECKOE
ompenelicHue BEPOATHOCTH, KOMOWHATOPHKA, TMPABWIO CYMMBI, I[PaBUJIO TPOU3BEICHHUS,
pa3MenieHusi, MepecTaHOBKH, COYETAHUS, COBMECTHMBIE W HECOBMECTUMBIC COOBITHS, MPUHIIMII
CIIO)KEHHUSI BEpPOSTHOCTEH HECOBMECTUMBIX COOBITHH, TEOpeMa CIIOXKEHHUS BEPOSITHOCTEH
COBMECTUMBIX COOBITHH, 3aBUCHUMbIE U HE3aBUCHMbIE COOBITHUS, MPHUHIMI YMHOXKEHUS
BEPOSITHOCTEH 3aBUCUMBIX COOBITHH, MPABUIIO YMHOKEHHUSI BEPOSITHOCTEH HE3aBUCHMBIX COOBITHIH,
(dbopMyIa mosHo# BeposiTHOCTH U popmyra baiieca.

3aoanus:

1. YkaxxuTe 10CTOBEpHBIC, HEBO3MOKHBIE U CIIy4aliHbIE COOBITHS:

A — pBDKUI YEJIOBEK HOCUT YCHI,

B — nosiBnenue He 60see 18 oukoB npu OpOCcaHUU TPEX UTPATBHBIX KOCTEH,

C — n1Ba MomailaHus MpY TPEX BBICTPEIIaXx,

D — nayran cocraBneHHoe yucio u3 uudp 1, 2, 3, 7 nenurcs Ha 3,

E — monydenue ciioBa «Imomyrai» npu cirydailHoMm Habope OykB i, I, T, 10, a, Y, a,

F — cTyneHT caain 3a4er o MaTeMaTuKe,

G — u3BI€UYEHHAs KapTa U3 Koo/l KapT (36 KapT) ecTb Ty3 KpecTei.

2. SIBNSIFOTCS T HECOBMECTUMBIMH CIIEAYIOLTUE COOBITHUS:

a) OIBIT — OpOCaHUE IBYX MOHET; COOBITUSI: A| — MOSIBJICHUE «OpJiay» Ha MEepBOM MOHETE, A2 —
MOSIBJICHUE «PELLIKI» Ha BTOPO MOHETE,

0) OMBIT — JIBa BRICTPEJIA IO MUIIICHH, COOBITHS: B1 — 00a rnmpomaxa, B> — OJIHO TIOTaJ[aHHeE,
B3 — nBa nomaganus,

B) OINBIT — BBIHUMAaHME JIBYX KapT W3 KoJoasl KapT (36 kapt); coObitusa: C1 — MOsBICHUE
JBYX KapT yepHoi mactu, C2 — nosiBjeHueE Ty3a, C3 — OsIBJIICHUE JaMbl?

3. O0pa3yIoT JIH MOJIHYIO TPYIITY CISAYIOIINE COOBITHS:

a) OIBIT — OpOCAHUE JIBYX MOHET; COOBITHS: A1 — NOSIBIIEHUE IBYX «OPJIOBY, A2 — NOSIBICHHE
JIBYX «PEIIEK»,

0) OIBIT — JBa BBICTpEJIa B MULIEHb; COOBITUS: B1 — 00a mpomaxa, B> — 0HO nonajnaxue, B3
— JIBa TIOTIa/IaHMUs,

B) OIBIT — JBa BBICTpEJa 1Mo MUleHH; coObITus: C1 — X0Ts Obl oAHO nomnaganue, C; — X0TA
OBl OJTMH TIpOMax?

4. Kakue coObITUS SBISIOTCS YaCThIO IPYTHX:

A — TOsIBIIEHUE TPEX OYKOB MIPU OPOCAHUH UTPATBHOM KOCTH,

B — nosiBnenue He 6oJee Tpex OUYKOB MPU OPOCAHUU UTPAIBHON KOCTH,

C — nosiBieHue He Ooiee YETHIPEX OYKOB IIPU OpOCaHUM UTPATIbHOM KOCTU?

5. Chopmymnupyiite cOObITHS, MPOTUBOIOJIOKHBIE TaHHBIM:

A — Bce CTYICHTBI HAIIEH TPYMIIbI MOTYYal0T CTUTICH]IUIO,

B — cpenu ATy 4enoBeK HET HU OJTHOTO MY>KUUHBI,

C — u3 Tpex 3a7a4y aOUTYPHEHT PEIIUT XOTS OBl OJTHY,

D — cpenu yeThIpex KapT BCe KapThl pa3HOU MACTH.

6. Tpu cTpenka caenaiy 1mo OJHOMY BBICTpENy B 1eib. [IycTh coObiTust A1, A2, A3 0O3HaYAIOT
COOTBETCTBEHHO NOMAJIaHKUE B LIEJb [IEPBbIM, BTOPBIM U TPETHEM CTPEIKOM. 3AMUIIUTE CIEAYIOIINE
COOBITHS:

a) Bce CTPEIIKU MOMalu B IIEJb,

0) HM OJIMH CTPEJIOK HE TIOMAaJl B IIETIb,

B) XOTs ObI OJIUH CTPEJIOK IOMal B IIelib,

T') B IIEJIb MTOMaJ] TOJIBKO MEPBBIN CTPEIOK,



1) B 1IeJTb IO TOJIBKO OJTUH CTPEJIOK.

7. I3 KOp3uHBI, COAEpIKAIICH KpacHBIC, )KENThIe U OeJIble PO3bI, BRIOMPASTCS OJUH IBETOK.
[Tyctb coObiTHst A — BeIOpaHa KpacHas po3a, B — BbiOpaHa xenrtas po3a, C — BelOpaHa Oenast po3a.
UYTo 03HAYAIOT CIIEAYIOIINE COOBITHS:

a) A, 6) A+ B,

B) AC, r) A+B,

n) A+B, e) AB + C.

8. Beruuciure:

a) 7!, 0) 8! - 6!,
10! n

B) ;, T) %

9. Pemute ypaBHeHue:

a) C2, =21, 6) 4>, —-C.=19.

10. B crynenueckoit rpymnme 14 aeBymiek u 6 toHomieil. CKOJBKUMHU CITOCOOaMH MOKHO
BBIOpATh IBYX CTY€HTOB OJTHOTO 1oa?

11. K xo3stuny noma npunui rocti 4, B, C u D. 3a KpyIJibIM CTOJIOM — [ATh CTYJIbEB.

a) CKOJIbKO CYIIECTBYET CIIOCOOOB pacca>kuBaHus?

0) CKOJIbKO CYIIECTBYET CIIOCOO0OB pacCcaKMBaHUs, €CITM MECTO XO3SMHA JJOMa U3BECTHO?

B) CKOJIBKO CYIIECTBYET CIIOCOOOB paccaxuBaHusl, eciii TocTsi C HYKHO TOCATUTh PSIOM C
rocrem A?

r) CKOJBKO CYIIECTBYET CIIOCOO0OB pacCa’kUBaHUsI, €CIIU TOCTA A HE CIENyeT CakaTh PSIOM
c roctem D?

12. CKONBKO Pa3NIUYHBIX «CJIOBY», COCTOAILIUX U3 TpeXx OyKB, MOXKHO 00pa3zoBaTh U3 OYKB
cioBa «0ypan»?

13. CkonpkumMu cnoco0aMu MOKHO PACCTaBUTh HA TMOJIKE 7 Pa3TUYHBIX KHUT?

14. CkOJBKO CYIIECTBYET Ppa3JIMYHBIX CIIOCOOOB BHIOOpAa IBYX TOMOB W3 12-TOMHOTO
cobpanuii counnenuit JI.H. Toncroro?

15. bpomiens! nBe urpanpHble KOCTH. HalinuTe BEpOSATHOCTH TOr0, 4TO CymMMa OYKOB Ha
BBINABIINX TPaHIX — UETHAs, MPUYEM Ha TPAHU XOTs Obl OHON M3 KOCTEH MOSBUTCS «IIIECTEPKay.

16. B smuke umeercs 15 meraneid, cpenu koropbix 10 cranmaptHbix. COOPIIMK Haygady
u3BJIE€KaeT Tpu Jeranu. KakoBa BEpOATHOCTh TOrO, YTO U3BJIICUEHHBIEC JETalIM OKaXyTCs
CTaH/IapTHBIMU.

17. U3 xonoxast kapt (36 nuctoB) OepyT Haymady 5 kapT. KakoBa BepoOsSTHOCTH TOTO, YTO
OynyT B3STHI 2 Ty3a ¥ 3 MIECTEPKU?

18. B ypHe 2 Oenbix u 7 yepHbIX mapoB. 13 Hee mocnenoBaTeabHO BHIHUMAIOT JBa Iapa.
KakoBa BEepOsITHOCTB TOTO, YTO MEPBHIM B3ST YEPHBIN IIap, @ BTOPHIM — OeJblid map?

19 [Ins curHanu3zanud o0 aBapuu YCTAHOBIEHBI JBa HE3aBHCHUMO pabOTaOLIUX
curHaimsaropa. BeposTHOCTh TOTO, YTO TpU aBapum cpaboTaeT mepBblid curHanmsatop pasHa 0,8,
BTOpO#l curHanuzarop — 0,9. Haliiute BepoATHOCTh TOTO, UTO IIPU aBapuu cpabOTAET TOJIBKO OAMH
CUTHAJIU3ATOpP.

20. Tpu opynus CTpensoT B Li€Jdb HE3ABUCUMO JPYT OT jApyra. BeposTHOCTh momnanaHus B
1enb Ui kaxaoro pasHa 0,7. Haliqute BeposITHOCTh MOMAaHUS B 1IeNTb XOTS ObI OJJHOTO OPYIUS.

21. baHku 3aKaThIBAIOT JBa aBTOMAaTa C OAMHAKOBOM MPOU3BOIUTEIHLHOCTHIO. [{0J1st GaHOK ¢
nedeKToM YKYMOpKH AJig MepBoro aBTomara cocrtaBisieT 1%, a mis Broporo — 0,5%. Kakosa
BEPOSITHOCTH TOTO, UTO B35Tast HAyraa 0aHka Oyaet uMeTh AeheKT yKynopku?

22. B nepBoM sIUKe ConepKUTCs 6 OenbIX U 4 4epHBIX MIApOB, BO BTOPOM — 8 Oembix U 12
YEpHBIX 1IAPOB, B TPETheM — 6 OelbIX U 6 uepHbIX 11apoB. 13 nepBoro suuka Haynayy U3BJICKaIOT
OJIMH LIap U MEPEeKIaAbIBAIOT €r0 BO BTOPOH SIIMK, 3aTEM U3 BTOPOTO fllIMKAa HayJady M3BJICKAIOT
OJIHM 1Iap W NEPEKJIAJBIBAIOT €ro B TPETUW AMK. HailuTe BEpOATHOCTh TOrO, UTO W3BJICYECHHBIN
HayJady [iap U3 TPEThEro SuirKa OyaeT YepHbIM.



23. DnekTponamnbl M3rOTaBIMBAIOT Ha Tpex 3aBojaax. llepswiil 3aBoa npousBogutT 35%
o0mIero KoJim4ecTBa 3JieKTpoiamil, BTopoit — 50% u tperuit — 15%. [Ipoaykus mepBoro 3aBoja
conepxkuT 70% cranmaptHbeix jami, Broporo — 80% u Tperbero — 90%. B marasun noctymnaer
MPOJYKIIMS BceX Tpex 3aBojoB. KymuieHHas namna okasanach craHiapTHoil. KakoBa BeposTHOCTb
TOTO0, YTO OHA OblJIa U3TOTOBJIEHA HA BTOPOM 3aBojie?

3ansaTue 11-12. CiayuaiiHble BeJTHYHHBI.

Bonpocwi:

. OcHOBHBIE IOHATHUS AUCKPETHOH CIIy4yallHOM BETUYMHBI.

. Cxema bepnyiu.

. BuHOMHaNIbHOE pacnpenesieHue BEPOATHOCTEN TUCKPETHON CITyYailHON BEJIMYHHBI.

. 3akoH pacnpeaenenus [lyaccona BeposiTHOCTEH MacCOBBIX U PEIKUX COOBITUH.

. OCHOBHBIE YHCIIOBbIE XaPaKTEPUCTUKU JUCKPETHBIX CIyUYalHbIX BETUYMH.

. MaTerpanbHas GyHKIUS pacrpeiesIiCHUs U €e CBOICTBA.

. Muddepenumanpuas GyHKIUS (WM TUIOTHOCTH) PACIpElesICHUs] BEPOSTHOCTEH U ee
CBOMCTBA.

8. Maremaruueckoe OXXUJaHHE, IUCHEPCHUS U CpEeAHEE KBAJpPaTUYECKOE OTKIJIOHEHUE
HEIPEPBIBHOW CITy4yaiHOW BEJTUYUHBI.

9. HopMmanbHbI 3aKOH pacipeieleHusl.

10. «ITpaBusio Tpex curmy.

11. 3akoH OONBIINX YUCEI.

12. LlenTpanbHas npenenapHas Teopema JlamyHosa.

Knrouesvie nonsmus: nuckpeTHas ciiydaiiHasi BEJIMYMHA, 3aKOH paclpeieseHUsl JUCKPETHON
CIIy4allHOIl BEJIMYMHBI, MHOTOYI'OJIbHUK pacHpelesieHus] BEPOSITHOCTEH IUCKPETHOW CIydailHOU
BEJIMYMHBI, (DYHKIUS paclpeneieHuss BEpOSTHOCTEH JMCKPETHON CIy4allHOW BEIMYUHBI, CXeMa
bepnynnu, dopmyna bepuynnu, 3akon pacnpenenenust Ilyaccona, cpemHee 4HCIIO MOSBICHUS
COOBITHS, MaTEMaTHYeCKOE OXXKHUJaHHWEe, AMCIEPCUs W CpeaHee KBaJpaTHUECKOE OTKIOHEHHE
JUCKPETHON CIIy4allHOM BEJIWYMHBI, HENpPEpbIBHAS ClydyaliHas BeJIMYMHA, WHTErpajbHas U
maddepeHnranbaas QyHKIUN pacipeesieH s, BEPOSITHOCTD MONalaHus HETPEPhIBHON CITydaifHOU
BEJIMYMHBl B 33JaHHbIII MHTEpBal, IUIOTHOCTh BEPOSTHOCTH, B3aUMOCBA3b MHTETPAIBHOU U
maddepeHnranbHoil  (GYyHKIMNA, KpUBas paclpelesieHus] HENpPepbIBHONW CIy4aliHOW BEIWYHHBI,
MaTeMaTHUYECKOE OKHUJIaHUE, JHUCIEPCUS] U CpeJHEe KBAaJpPaTUUYECKOE OTKIOHEHUE HENpPEpPhIBHOMN
Clly4aiiHOHM BeJIMYMHBI, KpuBas ['aycca, nmapameTpsl HOpMaJIbHOTO paclpeaeseHusi, HOpMUPOBaHHAs
KkpuBas ['aycca, uHTerpan BeposTHocTed M ¢GyHkuus Jlammaca, «mpaBUiio TpeX CUTM», 3aKOH
OOJIBIINX YMCell, IICHTpaIbHAasA IpeenbHas Teopema JismyHoBa.

3aoanus:

1. Haitnure k, ecnu nuckpeTHast ciiydaifHasi BEJIMYMHA 3a7aHa 3aKOHOM paclpeieTICHUs:
X1 |3 |6 |8
P102]0,1]04 |k
2. Jla" TaONMMYHO 3aKOH paclpeieNieHus BEPOATHOCTEH JUCKPETHOM ClydyaifHOM BETUYHHBIL:
X[ L1 |14 1L,7[2,1]25
P101]02]03]03]0,1

[locTpoiiTe =~ MHOTOYTOJBHHK  pacHpelesieHus BEpOsSTHOCTEH, HaiauTe  (YHKIUIO
pacripenieNieHus ¥ OCTPOUTe ee TpaduK.

3. duckperHas cinydyaiiHasi BelIM4rHa X MMEET 3aKOH PaclpeesIeHHs] BEPOSITHOCTEM:

X| 0 5 10 | 15 | 20| 25 | 30
P 0,150,077 0,22 0,05]0,3]0,08]0,13
Haiinnre cnenyromue BEpOSATHOCTH:

a) P(X<10), 0) P(15 <X <30),

B) P(§ <X <25).
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0 mpu x O,
4. Nana ¢pyHkuus pacupenenenus BepositHoctei: F(x)= 0,3 mpu O<x 1, CocraBbTe
1 opu  x>1.

3aKOH pacrpeeieHUs] BEPOSITHOCTEH.

5. JluckpeTHas ciydaiiHasi BelMuMHA OMHOMHAIILHO pacrpesielieHa ¢ mapameTpamu n = 2 u
p = 0,4. CoctaBbTe 3aKOH pacipeieJICHUsI TON CITy4ailHOW BETMYUHBI.

6. CocTaBpTe 3aKOH pPACIPEICICHUS YHUCIIA MONAJaHuil B KOP3UHY MPHU JIBYX TPEXOUKOBBIX
OpocCKax, eClIi BEPOSITHOCTH MOTIAAaHus IIPU OJHOM Opocke paBHa 0,7.

7. B TedeHne yaca KoMMmyTarop mnoiuydaeT B cpeaHeM 90 Bb130BOB. CuuTas, 4TO 4YHCIIO
BEI30BOB Ha JIIOOOM OTpe3Ke BPEMEHHU pachpeiesieH0 Mo 3akoHy llyaccoHa, cOCTaBbTE 3aKOH
pacmpeneneHusl Cily4ailHOM BeauduHbl X — 4uciaa BBI30BOB, IMOCTYNAKOLIMX HAa KOMMYTaTop B
TeueHue 4-x MUHYT.

8. Haiigure wmaTemaTuyeckoe OXHUAAHUE, AUCHEPCHI0 U CpeJHEe KBaapaTH4EeCKOe
OTKJIOHEHME TUCKPETHOM CIIy4alHOM BEIMYMHBI, 33JaHHON 3aKOHOM PacIpeIeIeHuUs:

X213 14
P10210,7]0,1

9. MuBectop BiajeeT akUMsIMU HEKOTOpoil kommnaHuu. [lo XapakrepucTukaM BO3MOXKHBIX
CTaBOK JOXOAHOCTH W BEPOSITHOCTH UX JOCTHIKEHHUS PACCUMTAMTE MAaTeMAaTHUYECKOE OXKHUIaHHE,
JUCIIEPCHUIO U CPEeIHEE KBAIPAaTHUECKOE OTKJIOHEHUE JOXOIHOCTH:
Joxomnocts | —0,1| O [0,1/0,2| 03
Beposithocts | 0,1 | 0,25 (10,4 0,2 | 0,05

10. HaiiguTe MaTeMaTuuecKkoe OKuAaHue JUCKPETHOM cilydailHOM BelnunHbl Z = X+ 2Y — 3,
ecit M(X) =5, M(Y) =3 u TUCKpETHBIE CITy4alHbIe BEIMUYUHBI X U Y SIBISIOTCS HE3aBUCHMBIMH.

11. JluckperHele caydaiiHble BeauuuHbl X W Y sBIsAOTCS He3aBUCUMbIMU. Halinure
JTUCTICPCUIO TUCKPETHOM citydaiiHOU BenmmuuHbl Z =2X — Y+ 5, ectu D(X) =5, D(Y) = 9.

12. JluckpetHas ciaydaiiHasi BeIMYuHA X TPUHUMAET TPU 3HAYEHUS: X1 = 1, X2 U X3, IpUYEM
x1 < x2 < x3. BeposiTHOCTB TOT0, 4YTO X MPUMET 3HAYEHUS X1 U X2, COOTBETCTBEeHHO paBHbI 0,3 u 0,2.
MareMaTtuueckoe OKuAaHUe 3TOW BEIMUMHBI paBHO 2,2, a nucnepcus paBHa 0,76. CocTaBbTe 3aKOH
pacrpeeneHusl BEpOSATHOCTEN TUCKPETHOW CIIy4alHOW BEJIMYUHBI X.

13. HenpepsiBHas ciyyaiiHas BeJdnurHa X 3ajaHa MHTETpalibHOM (PYHKIIMEH pacnpeaeneHus

0 opu x -1,
BepoaTHOCTe: F(x)= XTH npu —1<x 2, Ilocrpoiite rpaduk >TOoN (QYHKIUHM W HAWIUTE
1 opu x> 2.

BEPOSTHOCTh TOTO, YTO B PE3YJIbTATe HCIBITAHWS CIIy4ailHas BeJMWYuHA X MPUMET 3HAYCHHE,
3akmoueHHoe B mHTepBasie (0; 1).

ax mpu x [0;2],
14. Tlpm xakoMm 3HaueHMH napamerpa a O(yskmus [f(x)=
0 B oOCTambHBIX CIIyYasx

SIBJIIETCS IUIOTHOCTBIO BEPOSITHOCTH HEKOTOPOM HENPEPHIBHOM CiyyallHOW BETUYUHBI X7
15. HenpepeiBHas ciyyaiiHas BeIMYMHA 3aJjaHa MHTErpalbHOM (yHKLMEH pacrpeneseHus

0 mpu x 0,
. 2x* +3x .
BeposiITHOCTEH: F(X) = —5 npu O<x 1, Haligure auddepeHunanbHy0 QYHKIHIO
1 opu x> 1.

pacripenenenus BepositHoctel f(x). [loctpoiite rpadhuku pynkumii F(x) u f{x).



16. HenpepoiBHas ciydaiiHas BenuyuMHa X 3aJaHa IUIOTHOCTBIO  BEPOATHOCTEM:

p
0 opu x —,
P 4
f(x)= 2sin2x npu —<x %, Haiinute ee wuHTerpaiibHyl0 (QYHKIMIO pacrnpeeneHus
P
0 npu x> —.
P 2

BepositHOcTel f{x). [locTpoiite rpaduxu Gpyrkmii f{x) u F(x).
17. HempepbiBHas cnyyaiiHas BenuunHa X 3aaaHa auddepeHnuanbHOR  QyHKIHEH
9% ¢ 2; 4
pacnpesiesieHuss BeposiTHOCTE: f(x) = 4 7 mpr x (2;4), Haiiqure M(X), D(X),
0 npu x (2;4).
o(X).
18. HopmasibHO pacmpeneicHHas ciydaiiHas BenmuuHa X 3amaHa quddepeHIHaTbHON
(-1’
. I - .
bynkumei  f (x):We '8 . HaiimuTe MaTeMaTHUECKOE OXHJAHHE, TUCIIEPCHIO U CpeIHee
/4

KBaJpaTUUeCKOE OTKIOHEHUE.

19. Cpok 6e30Tka3HOI pabOTHI TEIEBU30PA MPEACTABISAET COOOM HEPEPHIBHYIO CIyHYalHYIO
BEJIMYMHY C mapameTrpamu a = 12 u ¢ = 3. Haiiaure BepoSATHOCTb TOTO, UTO TEIEBU30p MpopadboTaer
ot 6 110 9 Jner.

20. Ha craHke HW3rOTaBIMBAIOT WIAPUKU JJs MNOJIIMIHUKOB. HoMHMHaNbHBIA auameTp
mapuka 5 MM. @akTHYECKUI pa3Mep JuameTpa IMIapuka BCISACTBHE H3HOMICHHOCTH 000PYA0BAHHUS
MpeJICTaBIseT CcOO0OM ClydyallHyl0 BEIUYMHY, pAacIpelelieHHYI0 IO HOPMalbHOMY 3aKOHY C
MaTeMaTHYECKUM OKUJAHUEM 5 MM U CpEJHUM KBajapaTHueckuM oTkioHeHueM 0,05 mm. Haiigure
MPOLIEHT Opaka, eciy Mpu KOHTpoJe OpaKyroTCs BCe MIAPUKH, JTUAMETP KOTOPBIX OTKJIOHSETCS OT
HOMHHAJIBHOT'O 110 a0COIIOTHOM BeauunHe Oosble, ueM Ha 0,1 MM.

21. luameTp TpyO OJHOM MapKuh MOXKHO CUHTATh HOPMAIBLHO PACHpPECIICHHON clydaitHOM
BeIMuMHOM X ¢ MaTeMarnueckuM oxuganueM M(X) = 2,5 cm u gucnepcueit D(X) = 0,0001 cm?. B
KaKUX IPaHUIaX MOYKHO MIPAKTHYECKHU TOYHO FapaHTUPOBATH JUAMETP JaHHBIX TPYO?

3ansaTue 13-14. CraTtucTuyeckas o0padoTka JaHHBIX.

Bonpocnwi:

1. CraTuctTudeckoe pacrpeesieHue BEIOOPKH.

2. I'paduueckoe n300pakeHUE CTATUCTUIECKOTO pacTpeaeICHuUsI.

3. DMrmupudeckast yHKIHS pacTpeieIICHNUS.

4. YucnoBble XapaKTEPUCTUKH FeHepaIbHON U BEIOOPOYHON COBOKYITHOCTEH.

Kniouesvie nounamus: BapuaHTa, BapUAallMOHHBIA psal, MoJa, pa3Mmax, MeJIuaHa
BAPUALIMOHHOTO psAJla, 4acTOTa, OTHOCHUTENbHAs 4YacTOTa, CTATUCTHUYECKUH P, WHTEPBaJIbHBII
CTATUCTUYECKUU pAJl, TOJUIOH W TUCTOTpaMMa 4YacTOT (OTHOCHUTEIBHBIX 4YacCTOT), IUIOTHOCTH
4acTOThl M OTHOCUTENIbHOM YacTOThI, SMIUpHUYEcKas (DyHKUUS pacmlpeiesieHus, TeHepalbHOe U
BEIOOPOYHOE Cpe/Hee, TCHEepPaJbHAs M BBIOOPOYHAS JUCIEPCUS, TeHEpaIbHOEC W BBIOOPOYHOE
CpellHEee KBaJpaTUUYECKOE OTKIOHEHUE, «HCIPABJICHHAs» AMCIEPCHs], «UCIIPABICHHOE» CpEIHEe
KBaJIpaTHYECKOE OTKJIOHCHUE, Kod(D(HUIMEHT Bapualnuu, CpelHee KBaJpaTUICCKOe OTKIIOHCHHE
BBIOOPOYHOW CPEAHEH OT reHEPATIbHOW CPETHEH.

3aoanus:

1. B pe3ynbrate TecTUpOBaHUS rpynna abUTYypHUeHTOB Habpana O6amwisl: 5, 3,0, 1,4, 2, 5, 4,
1, 5. 3anummTe MOTYYSHHYIO BRIOOPKY B BUJIC: a) BAPUALIMOHHOTO Psijia; 0) CTAaTUCTHYECKOTO PsiJia.

2. nsg 3apaun 1 ans BapyuallMOHHOTO psifia HAWIUTE: a) pa3max; 0) MeuaHy; B) MOJIY.

3. s 3agaun 1 mOCTpoNTE SMIUPUUECKYIO (DYHKIIHIO pacipeaciieHusI.

4. Ins 3apaum 1 mocTpoWTe MOJIUIOH YaCTOT U MOJUTOH OTHOCUTENIbHBIX YaCTOT.



5. U3mepunu poct (¢ TO4HOCTBIO 710 ¢M) Y 30 Haynady OTOOpaHHBIX CTyEeHTOB. Pe3ynbTaTsl
u3mepenus TakoBel: 178, 160, 154, 183, 155, 153, 167, 186, 163, 155, 157, 175, 170, 166, 159, 173,
182, 167, 171, 169, 179, 165, 156, 179, 158, 171, 175, 173, 164, 172. Iloctpoiite UHTEPBaIbHbIN
CTaTUCTUYECKUM P,

6. Jlns 3aa4n 5 MOCTPONTE TUCTOTPAMMY YaCTOT U TUCTOTPaMMY OTHOCUTENIBHBIX YacTOT.

7. V3yuaetcs ciaydaiiHasi BEJIMYMHA — YMCIO BBIIABUIMX OYKOB IPU OpOCAaHUM UIpajIbHOU
koctu. Kocth 6pocuu 60 pas. [Tonydensl cienyromue pe3yasTaTsl: 3,2,5,6,6,1,4,6,4,6, 3, 6,4,
2,1,5,3,1,6,4,5,4,2,2,4,2,6,3,1,5,6,1,6,6,4,2,5,4,3,6,4,1,5,6,3,2,4,4,5,2,5,6, 2,
3,5,4,1,2,5, 3. Uto B 1aHHOM OMbBITE-HAOIIOACHUN TPEJCTABISIET TeHEPATbHYIO COBOKYITHOCTH?
[lepeuncaure 3MEMEHTHI 3TOH COBOKYMHOCTH. UTo mpencTasisier codoii BeiOopka? [Ipusenure 1-2
peanu3anuy BHIOOPKH.

8. Ha TemeoHHON CTAaHIIMU TPOU3BOIMINCH HAOJIONECHUS 33 YUCIOM HENPABHILHBIX
coequHEHN B MHUHYTY. Pe3ynpTaThl HaONIOEHUN B TeUeHUE dYaca IMPEACTaBICHBI B BHJE
CTaTUCTUYECKOTO pacpeieTICHUS:

xi|0] 1 [2]131]4|5]6
ni |8117]116]11016[2]1
HaiinuTe BEIOOpOUHOE CpeHEe, AUCIEPCUIO U CPETHEE KBAPATHYECKOE OTKIOHEHHUE.
9. CrpynnupoBaHHbIE€ 3Hau€HUsI BBIOOPKH UMEIOT BU/I:

Howmep untepBasia | Unatepan | CyMma 4acToT
| [27,5; 29.5) 3
2 [29,5; 31,5) 9
3 [31,5; 33.5) 23
4 [33,5; 35.5) 33
5 [35,5; 37.5) 38
6 [37,5; 39.5) 34
7 [39,5; 41.5) 21
8 [41,5; 43.5) 8
9 [43,5; 45,5] 1

Haiinyure BEIOOpOYHOE CpeIHEE, TUCIIEPCUIO U CPEIHEE KBAIPAaTHYECKOE OTKIIOHEHHE.
3anstue 15-17. ToyeuHnble 1 HHTEPBAJIbHbIE OLIEHKH IAPAMETPOB pacnpeaeeHnsl.
Bonpocnwi:

1. ToueuHble OLICHKU MTAPaMETPOB PACIIPEICIICHHUS.

2. lHTepBalIbHBIC OIICHKH ITApaMETPOB PACIIPECIICHHUS.

Knouesvie nonsimusi: HeCMEIICHHAS] M CMEIIICHHAS TOYCYHAs OICHKH, Y3 (EKTUBHAS OICHKA,
COCTOSITENIbHAS OIICHKA, MHTEPBAJIbHAS OIICHKA, HAJIGKHOCTh M TOYHOCTH OIEHKH, MpeaeabHas
omuOKa BBIOOPKH, JOBEPHUTEIbHAS BEPOSITHOCTh, JOBEPUTCIBHBIM WHTEpPBANL, KOI(DPHUIHCHT
JoBepusi, TpejelibHas OIIMOKa BBIOOPKH, JOBEPHUTENbHAsS BEPOSTHOCTb, YPOBEHb 3HAUYMMOCTH,
YPOBEHb HAJEC)KHOCTH.

3aoanus:

1. U3 reHepanbHOM COBOKYITHOCTH M3BJIeUeHA BbIOOpKA 00bema n = 50:
xi|2|5]17]|10
ni| 16|12 |8 | 14
HaiiauTe HecMelIeHHYI0 OLIEHKY TeHEPAIIbHON CPEAHEN.

2. Ilo BbIOOpke OObema n = 41 HaiineHa cMelleHHas oLeHKa D, =3 TreHepallbHON

nucnepcenu. Haliiure HECMEMIEHHYIO OLIEHKY JUCIEPCUU T€HEPAIBbHON COBOKYITHOCTH.
3. Haiigute wucnpaBlieHHYIO BBIOOPOYHYIO AHMCIEPCHIO IO JaHHOMY paclpeieleHUI0
BbIOOpKH 00BeMa n = 10:

xi | 102 | 104 | 108

ni; 2 2 5
4. Haitgute nOBEpUTEIbHBIN MHTEPBAJ JIJI1 OIIEHKH C HaJIe)KHOCThIO ¥ = 0,99 Hen3BeCTHOTO

MaTeMaTUYeCKOro OXHUAAHUS 4 HOPMAJbHO pacHpelesieHHOro Tmpu3Haka X TeHepaIbHOM




COBOKYITHOCTHU, €clii 00beM BbIOOpKH n = 25, x=16,8 u cpeaHee KBaapaTHUeCKOe OTKIOHEHUE

reHepalbHON COBOKYITHOCTHU OT = 5.

5. U3 renepanbHOi COBOKYITHOCTH M3BJI€UE€HA BbIOOpKa o0beMa n = 10:
xi|2[1]2]3]4]|5
m| 2 [1]2]2]2]1

Onenure c¢ HagexHocThio Yy = 0,95 wmaremarnyeckoe O0XHJIaHUE a HOPMaIbHO
pacrpesielIeHHOro TMpU3HaKa TeHEePaJTbHONW COBOKYITHOCTH IO BBHIOOPOYHOW CpEeIHEH MpH ITOMOIIH
JIOBEPUTEIILHOTO HMHTEPBAA.

6. Halimute MuUHUMaIbHBI 00BEM BBIOOPKH, MPH KOTOPOM C HaAeKHOCThIO Y = 0,975
TOYHOCTb OLICHKM MaTE€MaTH4YECKOro OKUIAHUS a TeHepajJbHOW COBOKYIHOCTH MO BBIOOPOUYHOMY
cpenneMy paBHa O = 0,3, eciii HU3BECTHO Cpe/iHee KBaAPAaTHYHOE OTKIOHEHHE or = 1,2 reHepaybHOU
COBOKYITHOCTH, PacIpe/ieI€eHHOH HOPMaJIbHO.

7. KakoBO JOHKHO OBITH YKCIIO OMBITOB, YTOOBI ¢ HAJACKHOCTHIO ¥ = 0,95 TOYHOCTH OLICHKHU
MaTeMaTHYeCKOT0 OXHIaHus a Obuia paBHa & = 0,2, eciam cpenHee KBaJpaTHUECKOE OTKIOHEHHE
c=4.

4. MeToauveckne yKa3aHusl A1 00y4AKIIHMXCH M0 OPraHU3AIHN CAMOCTOATEIbHOI padoThI

CamocTosiTenbHast padoTa 00yJarOIIUXCSI SIBIISICTCS BAXKHEHIIIMM BUIOM OCBOCHUS
COJIEpKaHUs AUCLUIIIINHBI, IOATOTOBKY K IPAKTUYECKUM 3aHATHAM U 9K3aMeHy. CaMOoCTOsTeNbHas
pabota pa3BuBaeT y 00y4aromuXxcsi yMEHHUE YIUTHCS, POPMHUPYET CIIOCOOHOCTH K CAMOPa3BUTHIO,
TBOPYECKOMY ITPUMEHEHHIO MTOJIyYEHHBIX 3HaHUI, crioco0am aganTanuy K npodeccuoHanbHOM
JESITEIbBHOCTH B COBPEMEHHOM MHUpE.

Opranuzanus caMoCTOSATEIbHON paboThl 00YJarOIUXCS OPUCHTUPYETCS HA AKTUBHBIE
METO/Ibl OBJIa/ICHUS 3HAHUSMHU, Pa3BUTUE TBOPUECKUX CIIOCOOHOCTEM, EpeXo1 OT MOTOYHOIO K
WH/IMBUYaIU3UPOBAHHOMY O0YYEHUIO, C yU€TOM NOTPEOHOCTENH U BO3MOKHOCTEN JINYHOCTH.

4.1. Popmbl camocToATeNIbHOU PaboTbi

B xoJ1e ocBOEHUS AUCHUIIIIMHBI CAMOCTOSITENIbHASL pa00Ta CTYIEHTOB OPraHU3YeTCsl B TPEX
B3aMMOCBSI3aHHBIX (hopMax:

— BHEAyIMTOPHAsI CAMOCTOSATENIbHAS paboTa;

— ayJQUTOpHas CaMOCTOsITeNIbHAass paboTa 0]l HEMOCPEICTBEHHBIM PYKOBOJCTBOM
IpenojaBaTens;

— TBOpYECKasi, B TOM YHCIIe Hay4HO-UCCIIeJ0BaTeNNbCKas pabora.

Bunamu BHEayAHUTOPHOM CaMOCTOSATEIBHOM PabOThI CTYJCHTOB SIBIISTIOTCS:

— MOATOTOBKA K JICKIUSAM, IPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM;

— MOJArOTOBKA M HamucaHue pedeparoB, JOKIAI0B, 3CCE U APYTrUX MUCHbMEHHBIX pabOT Ha
3aJlaHHBIE TEMBI;

— BBINOJIHEHHE JOMAIIHKUX 3aJjaHUi pa3HOOOPa3HOro XapakTepa;

— BBINIOJIHCHUE WHIUBUAYaJIbHBIX 3aJaHWM, HAIPABJICHHBIX HA pPAa3BUTHE Y CTYIEHTOB
CaMOCTOSITEIbBHOCTH U MUHUIIUATHUBBI;

— MOATrOTOBKA K 3a4ETy U 3K3aMEHY.

AynutopHas camoCTOsITeNIbHas paboTa peanusyercs NpU MNPOBEACHUM IPAKTHUYECKUX
(ceMuHapckuxX) 3aHATMH M BO BpeMs 4YTeHus Jekuuil. Ilpm uTeHuM JIeKIMOHHOro Kypca
HENOCPEACTBEHHO B ayAUTOPHM IIpernojaBaTellb KOHTPOJIHMPYET YCBOEHHE MarepHajia OCHOBHOM
Maccol CTYIEHTOB IIyT€M IPOBEACHUs HKCIPECC-ONPOCOB IO KOHKPETHBIM TEMaM, TECTOBOIO
KOHTPOJISl 3HaHUH U T. . Ha mpakTHYecKnX 3aHATUAX Pa3TUYHbIC BUbI CAMOCTOSATEIBHOW paObOTHI
CTY/IEHTOB IO3BOJISIIOT CJ€NaTh IMpolecc oOydyeHHsl Oosiee MHTEPEeCHBIM U IOAHATh aKTUBHOCTh
3HAQUYUTEJIBHOM 4YacTH CTyAeHTOB B rpymnme. [Ipm 3ToM BHaamu ayJIUTOPHOH CaMOCTOSTEIbHON
paloThI CTYICHTOB SBJISIFOTCS:

— HalMcaHue KOHCIEKTOB;

— BBINIOJIHEHHE ayJUTOPHBIX MHINBUIyaJbHbIX 3aJaHU;

— CAMOCTOSITEJIbHOE PEILIEHUE 3ajjad U TECTOBBIX 3aJJaHUM;



— HalKMCaHue ayJUTOPHOTO 3CCE U JIp.

Bunamu TBOpuUeckod, B TOM YMHCJIE HAyYHO-HCCIEIOBATEIbCKOW pabOThl CTYJIEHTOB,
SABJIAIOTCSL:

— MOATOTOBKA K YYACTHIO B HAYYHO-TEOPETUIECKUX KOH(DEPEHIUAX, OJTUMITNAIAX U TIp.;

— HalMCaHHUEe HAyYHOT'O JOKJIAJa, CTAThH;

— MOJrOTOBKA MPE3EHTALMHU BBICTYIICHUS U T.[I.

ITaker 3amaHuMi A1 CaMOCTOSTENIBHOM pPabOThI BBIIACTCSl CTYJEHTaM B Hauyajle CeMecTpa,
IIPEero/iaBaTesIeM OIIPEIENAIOTCS MPEIEIbHbIE CPOKU MX BBITOIHEHHS U CIAuK.

B nporecce n3yueHnst Kypca HeoOXOIMMO 0OpaTHTh BHUMAHUE Ha CAaMOKOHTPOJb 3HaHMH. C 3Toi
HEBI0 CTYJACHT TIOCIe W3YYeHHsl KaXIOW OTIACIBHOW TEMBI M 3aT€M BCEro Kypca M0 YYEOHUKY H
JOIIOJIHUTEIBHON JIMTEpaType JODKEH IPOBEPUTH YPOBEHb CBOMX 3HAHUH C IOMOIIBK) KOHTPOJBHBIX
BOITPOCOB.

JU1s caMOCTOSITETIBHOIO M3Yy4EHHUsI OTBOZATCS BOIPOCHL, XOPOIIO pa3pabOTaHHbIE B y4eOHBIX
MOCOOMSIX, HAYYHBIX MOHOTpa(hMsIX M HE MOTYT MPEJICTABIISATE OCOOCHHBIX TPYAHOCTEH MPH U3yUCHHH.

s 5bdekTuBHON OpraHu3aIiy CaMOCTOSATEIbHON pabOThl 00YJAIOMIMXCS HEOOXOIUMO:

— IIOCJIEIOBATEIbHOE YCIO0XKHEHHE U YBEIMYEHUE O0beMa CaMOCTOSATENbHOW paboThI,
nepexo OT MPOCThIX K OoJiee cIoXKHBIM (opMaM (BBICTYIUJIEHHE IIPU aHalu3e Keilca, HOAroToBKa
Mpe3eHTaINK U pedepara u T. 1);

— TIOCTOSHHOE TIOBBIIIEHHE TBOPYECKOI'O XapakTepa BBINOJHSAEMbIX padoT, aKTUBHOE
BKJIIOUEHHE B HHUX DJJEMEHTOB HAyYHOIO MCCIEAOBAHUS, YCUJIEHUS HUX CaMOCTOSATEIbHOIO
XapakTepa;

— CHCTEMAaTHUYECKOE yIPaBIEHUE CAMOCTOSITEIBHOM paboTOH, OCYIIECTBICHNE PO yMaHHON
CHCTEMbl KOHTPOJISI U IOMOILU CTY/IEHTaM Ha BCEX 3Tanax 00y4eHusl.

4.2. MeTtoauyecKue yKasaH1A No BbINO/IHEHUIO KOHTPOJIbHOM paboTbl U TMNOBOTO pacyeTta

B nensix cBOEBpEMEHHOI'O KOHTPOJISI JIYUIIEr0 YCBOCHHS JAUCLUIUIMHBI M MHTEHCU(UKAUU
CaMOCTOSITEJIbHBIX 3aHATUH CTyAE€HTaM OYHOH (OpMbI O0YUEHHUs BBIJAIOTCS 3a/aHUs 110 THIIOBBIM
pacueraM. TuNOBOW pacyeT COACPKUT WHIAUBUAYAJIbHBIC 3a/laHUs, BBIIOJHSAEMBIE CTYACHTAMU
CaAMOCTOSITEJIBHO C HEOOXOAMMBIMU TOSCHEHMSMHU pEIIeHUS U YKa3aHHEM HCIOJIb3yEeMbIX
TEOPETUYECKUX MOHATHM, ompereseHui, TeopeM U (opmyn. BblnosHeHue THIOBOrO pacyeTa
KOHTpOJIMpyeTcs npenojasareneM. lIpeasapurenbHo npoBepseTcss NPaBUIBHOCTh PELICHUS 3a/1ad.
3aBepIIarOLIM 3TAlloOM SIBJISIETCS 3all[UTa TUIIOBOrO pacyeTa (BO3MOKHA B ABYX BapUaHTaX: YCTHOM
WIA TNHCBMEHHOM), BO BpeMs KOTOPOW CTYIEHT JOJDKEH YyMETh MpaBWIBHO OTBEYATh Ha
TEOPETUYECKHE BOIPOCHI, MOACHATH PELICHHS] CBOMX 33J1a4 U YMETh pellaTh 33aJauld aHaJIOTMYHOTO
THUIIA.

B npomnecce n3ydeHus MaTeMaTUKH CTYACHT JOJDKEH BBIIIOJIHHUTD PsiZi KOHTPOJIBHBIX PadoT.
Penensun npenojaBaresst Ha 3TU pabOTHI MMO3BOJISAIOT CTYACHTY CYJUTh O CTEHNEHM YCBOCHUS UM
COOTBETCTBYIOILIETO pa3jiea Kypca; yKa3blBalOT Ha UMEIOIIMECS Y HEro MpoOeibl, Ha KeJlaTelbHOe
HanpaBjeHUe JaibHEHIIed padoThl; MOMOralT chOpPMYIMPOBATH BOMPOCH! Ul KOHCYJIbTALUU C
IIpenojaBaTeieM.

PenensupoBanyue KOHTPOJBHBIX pabOT B CUCTEME 3a0YHOI0 0Opa3oBaHUs SBISETCS OHOMN
M3 OCHOBHBIX ()OPM PYKOBOJICTBA CAMOCTOSITENIEHOW PabOTHI CTYIEHTOB-320YHMKOB U CPEICTBOM
KOHTPOJISI BBINOJIHEHUsI MMM Y4eOHOro IUlaHa U YCBOGHHs YydueOHOro marepuaiga B oObeMme,
YCTaHOBJIEHHOM IPOIPaMMOM.

B Tex ciywasx, Koraa BbISBIEHHBIE OIIMOKM M HEAOCTaTKM B TEKCTE BBINOJIHEHHOMN
KOHTPOJILHON Pa0OThI HACTOIBKO CEPhE3HBI, YTO MOTYT IOMEIIAThH AaJbHEHIIeMy U3y4eHHIO Kypca,
KOHTpOJIbHAsl paboTa BO3BPALIAETCS CTYIEHTY JAJIS MOJIHOM MIIM YaCTUYHOM ee nepepaboTKH.

[ToBTOpHO BBINIOJIHEHHAs paboTa pPELEH3UPYETCs TOJIbKO B TOM Clydae, €Ccilud K Hel
IIPUJIOKEHA paHee He 3auTeHHas paboTa. [Ipu noBTOpHOM perieH3upoBaHUM pabOThI PENOAaBaTENb
IIPOBEPSICT YYTEHbI JIM NPU €€ BBIOJHEHUU (MCIpaBIIEHUWU) ero ykaszaHusd. Eciu ykasaHus He
YUYTEHBbI, TO pa00oTa CHOBA BO3BPAIAETCS CTYJIEHTY AJIs TOPAOOTKHU.

He cnenyer npuctynarh K BBIIIOJHEHUIO KOHTPOJIBHOM pabOThl WM €€ HCIPABICHUIO 0
pelIeHnsl JOCTaTOYHOrO KOJMYECTBA 3aJad [0 MaTepually, COOTBETCTBYIOLIEMY 3TOMY 3aJaHHIO.



OnbIT MOKa3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIH UHYIO 337auy KOHTPOJIBbHON paboThI
BBI3BIBACTCS TEM, YTO CTYACHT HE BBIIOJIHIII UMEHHO 3TO TpeOOBaHHE.

Ecnu pabora BbIlONHEHA HE B COOTBETCTBHHM C HOMEpPOM BapHaHTa WIIM IpErnojaBaTellb
YCTaHOBUT, YTO paboTa BBIIIOJIHEHA HECAMOCTOATEIbHO, TO OHA BO3BpalllaeTcsl CTYAEHTY Oe€3
perieH3upoBanusa. B sTom cimydae B TeTpaau mpenoAaBaTrenb OOBSACHSAET CTYACHTY MPHUUHBI
BO3BpAIlICHUSI M TIPEUIaracT €My BBINIOJHUTH PabOTy B COOTBETCTBHH C YCTaHOBJICHHBIMH
MpaBUJIaAMHU.

4.3. MeToguueckme yKasaH1A NO HanucaHuio pedepara

Jlnst Hanucanus pedepara CTyIEHT BBIOMpAET OJHY U3 TeM, UCXOJS M3 CBOMX MHTEPECOB K
OlpeieNieHHBIM BOMpOCaM Kypca, a TaKkKe XapakTepa U MEpPCIeKTHB MPAKTUYECKOW paboThI.
BriOpanHass Tema COTJIaCOBBIBAC€TCS C IMIPENOjaBaTelieM, IpU 3TOM OHAa MOXXET OBITh Oonee
KOHKpPETHU3UPOBaHA MPUMEHUTENIBHO K MPAKTUYECKHMM HHTEpecaM Maructpanta. KoHkperusauus
HampaBjieHa Ha Ooiyiee TIyOOKYI0 HpPOpabdOTKYy TEMBI B IPAKTHUYECKOM KoHTeKkcTe. [lo oObemy
paborta momxHa cocTaBiATh 15 — 20 cTpaHUIl PYKOMHCHOTO TEKCTa, HE CUUTas MPHIOKEeHUH, 14
mpudt (Times New Roman), momyTopHBIA WHTEpBAJ, CHHCOK JHTEpaTypsl He MeHee 20
HMCTOYHUKOB.

Pabora Brutouaer B ceOsi: THUTYJIBHBIA JIUCT, COJEp)KaHHE, BBEJACHHE, OCHOBHYIO 4YacTh,
3aKJIIOUYEHUE, CIIUCOK JTUTEPATyPHBIX HCTOYHHUKOB.

B BenmeHun 000CHOBBIBACTCS aKTyaJbHOCTh HM3JIATaeMON MPOOJIEMBI. 31eCh JTaeTCsl KPaTKoe
ONHMCaHUE pPacCMaTPUBAEMbIX B pabOTE BOMPOCOB IO OCHOBHBIM pa3jienaMm. BBeneHue 0ObIYHO
COCTaBJISICT | CTpaHUIly PYKOIIMCHOTO TEKCTA.

B Teopermyeckoifi YacTu OCHOBHOE BHHUMAaHHE YAENSAETCS KPUTHUECKOMY 0030py
JUTEPATYPHBIX HCTOYHUKOB, PACKPBIBACTCS CTENICHb U3yUYEHHOCTH UCCIIEAYEMOU TPOOIEeMBI.

B ananutuueckoil yacTu pabOThl MPOBOIUTCS BCECTOPOHHUI aHann3 (aKTOpPOB BHEIIHEH
Cpeapl, BIUSIONNX Ha MPOOIEeMHOE T0JIe, a TAK)KE aHAJIN3 BHYTPEHHUX CHUJIBHBIX U CIA0BIX CTOPOH.
[Tpu BBIMIOJIHEHUHU ATON YacTU pabOTHl 0c000€ BHUMaHHE HEOOXOJUMO OOpaTUTh Ha CHCTEMHOCTD
aHaJM3a, JJOTHYHOCTh M3JI0KEHUSI MaTepraa.

Pabota nomxHa ObITH HaMKMCaHa TUTEPATYPHBIM S3BIKOM, TPAMOTHO M aKKypaTHO, CHa0XeHa
Hay4yHbIM anmapaToM. COKpalieHHs CIIOB, KpoMe OO0meynoTpeOnTeNbHBIX, He JomycKatoTcs. Bee
CTpPaHUIIbI JOJKHBI OBITH TPOHYMEPOBAHBI.

4.4. MeTogunueckme yKasaH1a no 0popmIEHMIO KOHTPOJIbHOM PaboTbl

PacrnipeniesieHre KOHTPOJIBHBIX PAbOT MO CeMEecTpaM COOOLIAeTCsl CTyJEHTaM B Hayaie
Kakgoro cemectpa. KoHTposibHbIE paOOThI BHIIOIHSIOTCSA CTYJEHTAaMH B OTACIBHBIX TETPAAsIX B
kinetky 18 muctoB. Ha TUTynbHOM jHcTE TeTpaaul CTYIACHTHI YKa3bIBAaIOT HA3BaHUE IPEIMETa,
HOMEp BapuaHTa, HOMEp TPyNNbl U CBOIO (GaMIINIO, UMS U OTYecTBO. Ecim TeTpans i
KOHTPOJIBHBIX PabOT 3aKaHYMBACTCS, TO CTYJICHT IOJIUCHIBACT HOBYIO TETPallhb, MPUKIAABIBAS K
Hel «cTapyro». B KoHTponbHOM paboTe 3a1aui MOXKHO peliaTh B yJ0OHOM MOPSAKE, 3aMUChIBas NX
YCIOBHSI M YKasbiBas TOApoOHbIe pemieHus. Pabora Hanm ommOKamMu BBITONHSETCS B KOHIIE
KOHTPOJIBHOW paboThl, TOCIEe peleH3uH mnpenonaBarens. Jias kaxmod 3amaun, TpeOyromiei
WCTIPABJICHUH WU TOPAOOTKH, OTAThH 3alTUCHIBACTCS YCIOBUE M MIPUBOAUTCS TOAPOOHOE pElIeHHE.
4.5. MeTtoauyecKkue yKasaHMA NO NOAroTOBKe HayYHOro A0KAaAaa

Hayunblif noxman mpencraBisgeT coOOM  HccieloBaHUE IO KOHKPETHOW mpobieme,
W3JIOKEHHOE TIepe]l ayAuTOpued ciaymareiaeil. ITO MOXKET ObITh BBICTYIUIEHHE HAa CEMHHApPCKOM
3aHSATHH, KOH(PEPEHIIMU HAy4YHOTO CTyAeHueckoro obmectBa («Hexene Hayku») wWiam B paMmkax
MIPOBOJIUMBIX KPYTJIBIX CTOJIOB. B 11000M cilydae ycnemHoe BBICTYIJICHHE BO MHOTOM 3aBUCHT OT
MPaBWJIBHOM OpraHu3alliy caMoro Mpoliecca MoAroTOBKYA HAyYHOTO JOKIaa.

PaboTa o moAroToBKke HAy4HOTO JTOKJIAa BKJIIOYAET HE TOIBKO 3HAKOMCTBO C JINTEPATypOit
1o U30paHHOM TeMaTUKe, HO U CaMOCTOSATEIbHOE U3YUEHUE ONpeielieHHbIX BompocoB. OHa Tpedyer
YMEHHUS TPOBECTH aHAIM3, CIIOCOOHOCTH HATJISAHO MPEICTABUTH UTOTH NPOJACTAHHOW PadOTHI, U
YTO OYEeHb BAXXHO — 3aWHTEPECOBATh AyAUTOPHIO peE3ylbTaTaMU CBOETO HCCIIECTOBAHMUS.
CrnenoBatenbHO, IOArOTOBKA HAYYHOI'O JJOKJIaJa TpEOyeT OlpeIeICHHbIX HaBbIKOB.

[ToaroroBka Hay4yHOTO JIOKJIa/1a BKIIFOUAET HECKOJIBKO 3TAIOB pabOTHI:



1. Bvibop memwl Hayunozo doxnaoa

[ToaroToBka K HaydHOMY JOKJIQAy HAYMHAETCS C BHIOOpA TEMbI OYAYIIETO BBICTYIUICHUS.
[IpakTuka MOKa3bIBAET, YTO MPABUIBHO BBHIOPATh TEMY — 3TO 3HAYUT HAMOJOBHHY OOECHEYUTH
yCIEeIHOE BBICTyIUIEHHE. KOHEYHO XKe, ONpeaeIaronlyt0 posib B 3TOM BOIIPOCE UIPAKOT MHTEPECHI,
YBIICYCHUS U JIMYHbIE CKJIOHHOCTH CTYJIEHTA, HETIOCPEICTBEHHAs CBSI3b TEMbI JOKJIa/a ¢ Oymyliei
WIM HacTOSIIeW MpakTUYecKoW paboToil (eciau 53TO CTYAEHThl BEUYEPHErOo OTACICHUS).
OmnpeneneHHy0 MOMOIIb NpU U30paHUU TEMbI MOXKET OKa3aTh PYKOBOJUTENb HAYYHOTO KPYXKKa,
MPEIoaBaTeNb, BEAYIIUN CEMHUHAPCKOE 3aHATUE WIM YUTAIOUIMK JICKUHMOHHBIA Kypc. W Bce-taku
IIPH BBIOOPE TEMBI U €€ (HOPMYIUPOBKE HEOOXOIMMO YUYUTHIBATH CIAEAYIOLINE TPEOOBaAHUS:

1. Tema BbICTYIUIEHUS JIOJIKHA COOTBETCTBOBATh BaliuM mo3HaHusSM M MHTEpecaM. 37ech
OUYEHb Ba)KEH BHYTPEHHUN MICUXOJIOTMYECKUI HACTPOU.

2. He cnenyer BbIOMpATh CIMIIKOM IIMPOKYIO TEMY HAy4YHOIO JOKJIaja. JTO CBSA3aHO C
OTPaHUYEHHOCTHIO JIOKJIaTYMKa BO BpeMeHHU. Jloknaa qomkeH ObITh paccuntal Ha 10 — 15 MunHyT.
3a Takoi MPOMEXYTOK BPEMEHH JOKJIATIMK CIIOCOOEH JOCTATOYHO MOJHO M TITyOOKO PacCMOTPETh
He 0osiee 0OIHOTO — IBYX BOIPOCOB.

3. Hayunblii nokiaa JOJKEH BbI3BAaTh MHTEpec y ciymareneid. OH MOXET colepkaTh
KaKyl0-TH00 HOBYIO JJIi HUX MH(QOPMAIMIO WU HU3JI0)KEHHE CIOPHBIX TOYEK 3PEHUS] Pa3UYHbBIX
aBTOPOB TI0 OCBEMIAEMOI Ipodiieme.

CryaeHT, IpUCTYNAIIMI K MOArOTOBKE HAyYHOI'O JIOKJAJa, JOJKEH YETKO OIpPeleIuTh
1e7b OYyIIEeTO BBICTYIIJICHUS.

[ToHATHO, YTO [0 W3YYEHHsS JUTEPaTypbl IO BBIOPAHHONW TEME TOBOJBHO CIIOXKHO
copMynHpOBaTh KOHKPETHYIO II€JIb CBOETO HCCIeAoBaHMsI. B 3TOM ciiyyae HEOOX0IUMO
0003HaUUTh OOIIYI0 1eJb WU IeNeByI YCTaHOBKY. KoOHKpeTHas 1eneBas yYCTaHOBKa JaeT
HampaBJIeHUE, B KOTOPOM OyAeT paboTaTh MOKJIAIYMK, IOMOTAET OCO3HAHO W IleJICHANPaBICHHO
moAOHpaTh HEOOXOAUMBIA MaTepral.

11. Iloo6op mamepuanos

PaGota no nmoabopy MarepuaioB AJs AOKIaJa CBSI3aHa C U3YYCHHEM JTUTEPATyPHI.

W3ydyenune nureparypbl IO BbIOpAaHHOW TeME€ JKEJIaTebHO HAuyMHAaTh C MPOCMOTpa
HECKOJIbKUX Y4e€OHUKOB. OTO TMO3BOJHUT TMOJYYUTh oOOIIee TMpeACcTaBlIeHHe O BOIMpoOcax
uccinenoBanus. JlanpHeHmMii nouck HeoOXxoauMoi MHGOpMaluu IPEANoNaracT 3HAKOMCTBO C
TpeMmsl TpyIlraMyd HUCTOYHUKOB. llepBasi rpymma BkItouaeT MoHOTpaduu, HaydHbIE COOPHHKH,
cipaBoyHUKHU. Ko BTOpOIl rpymne OTHOCITCS MaTepralibl EPUOJUUECKOM ITeYaTl — KypHalbHbIE U
razeTHele ctatb. K TpeTrwheil pecypcel MHTepHer. Matepuansl OoQHUIMATIBHOTO XapakTepa U3
WHTEepHEeT MOIDKHBI OpaThCsl TONBKO M3 OPUIMAIBHBIX CAaTOB (MH(OpMAIus Ha OPYyrux canTax
MOKeT ObITh ycrapeBiieii). [Ipsamoii mepeHoc B paboTy TeKCTOBbIX (pparmeHToB u3 WHTepHeT
(KpoMe KOPOTKHX IUTAT KIACCHYECKHUX paboT mo Teme) 3ampemieH. VIMEHHO B JIByX MOCIETHHX
rpynmnax B OCHOBHOM COJEpKaTcsl HOBbIE CBENEHUS U (DaKThl, IPUBOJATCS MOCIEAHNE HU(PPOBBIC
JTaHHBbIE.

1II. Cocmasnenue niana 0oknaoa

[Tocne Toro, kak pabora Mo MOJOOPY MCTOYHMUKOB 3aBEpPUICHA U MMEETCS ONpEeIeNICHHOE
npejcTaBieHre 00 H30paHHOM TeMe, MOKHO COCTaBUTh MpelBapUTeNbHbI miuaH. [lpu sTom
HEOOXOJMMO YYeCTh, 4YTO TIPEABAPUTEIBHO COCTABJICHHBIA IJIaH OyneT W MEHSTbCA U
KOPPEKTHUPOBATHCS B MPOIIECCE NATBbHEUILETO U3YUEHUS TEMBI.

Paboty Hanm TekcToM OyIyIIero BBICTYIUICHHS MOXKHO OTHECTH K HauOoliee CIOXKHOMY U
OTBETCTBEHHOMY JTaly IOATOTOBKM HAy4yHOTO AOKIada. VIMEHHO Ha 3TOM STame HeoOXOAMMO
IIPOM3BECTH aHAIM3 U OLIEHKY COOpaHHOr0 Marepuaia, CpopMyIupoBaTh OKOHYATEIIbHBIH I1JI1aH.

[Ipucrynas k paboTe HaJ TEKCTOM AOKIAa, CIeIyeT YUUTHIBATh CTPYKTYPY €ro MOCTPOCHHS.
HayuHblif nokiiaj JODKEH BKIIOYaTh TPU OCHOBHBIE 4YaCTU: BCTYIUIEHHE, OCHOBHYIO 4YacTb,
3aKJIIOYEHUE.

Berynnenue mnpeacraBisier coOoM KpaTkoe 3HAKOMCTBO CIymIaTtelied ¢ 00CyXIaeMoil B
nokIane mpobsieMoil. JledcTBUTENbHO, XOTS BCTYIUICHHE HETPOIOJIKUTENBHO M0 BpeMeHHU (Bcero 2
— 3 MUHYTBI), OHO HEOOXOAUMO, YTOOBI MPOOYIUTh UHTEPEC B ayAUTOPUU U MOJATOTOBUTH MOYBY



s oknana. HeoOxoaqumo Havatk ¢ I1aBHOM MBICIH, KOTOpas 3aTeM 3aiiMeT LEHTPaJIbHOE MECTO.
VY nagno chopMyaHupOBaHHBIE BO BCTYIUIEHHH HECKOJBKO (pa3 CIIOCOOHBI 00ECTIEUUTh YCIEX BCETO
JOKJIaJa.

OcHOBHas 4acTh SIBISETCS JIOTHYECKUM MPOAODKEHHEM BOIIPOCOB, 0003HAUECHHBIX aBTOPOM
BO BBEJCHMU. MIMEHHO B 3TOI 4acTH JOKJIaja MPEACTOUT PACKPHITh TEMY BBICTYIUJICHUS, IPUBECTH
HEOOXOIMMBIE JI0Ka3aTeNbCTBa (apryMeHThl). Jist Toro 4To0bl MpaBUIIBHO MOCTPOUTH OCHOBHYIO
4acTh CBOEro JO0KJaJa, HEOOXOAMMO COCTaBUTh €€ MOApOOHbIM miaH. BakHOCTH cocraBieHus
TaKOro IJIaHa CBSI3aHA C OCHOBHOM 3adaueil aBropa. OH 0ikeH B TedeHue 10 MUHYT, OTBEAECHHBIX
Ha OCHOBHYIO YacCTb, CyMETh IPEACTaBUTh U U3JI0KUTh aBTOPCKYIO TOUKY 3pEHMS 110 0003HAUEHHON
B TeMe JoKjaaa npobneme. Hannuue noapoOHOro miaHa mo3BoJISIET BBIIOJIHUTH 3Ty 3a/4ady, JaeT
BO3MOYKHOCTh aBTOpPY B CXaToil (opMe TOHECTH CBOM MJEH 1O ayAUTOPUU U YIOXKUTHCS B
YCTaHOBJICHHBIN PETJIAMEHT.

3aKIIl0YeHHe UMEET 11eIbI0 0000IUTh OCHOBHBIE MBICIIM M WJEU BbICTyMIeHUs. Ero, kak u
BECh JOKJIaJ, HEOOXOJUMO TOATOTOBHTH 3apaHee. B 3akiIlo4eHMM MOXKHO KpaTKO IMOBTOPHTH
OCHOBHBIE BBIBOJBI U YTBEP)KICHMS, IPO3BYYaBIINE B OCHOBHOW 4YacTH Nokjiana. Ha 3axmrodeHue
MO’KHO BO3JIOKHUTH TaKKe (PYHKIIHIO 000OIIEHHUS BCETO MPEACTABICHHOTO TOKIAIYNKOM MaTeprania.

1V. Oghopmnenue mamepuanog evicmynienusi

[loaroroBieHHbl JoKJIag W Oyayllee BBICTYIJICHME B ayJUTOPUM HAINpPaBICHO Ha €ro
CIIyXOBOE€ BOCHpPHATHE. YCTHas pedb MPENOCTaBIsET OpaTopy MAOINOJHUTEIBHBIE CPEICTBA
BO3/JICHCTBUS Ha CIylIaTeNIel: roj0c, MHTOHAIUS, MUMHKA, KecThl. OJJHAKO OJHOBPEMEHHO CJIETYET
YCIICIITHO UCIOJIb30BaTh criocoOHocTh ciymareneit BUJETD.

ABTOp Hay4HOIO JIOKJa/a MOXKET NPEKPAcCHO JOMOJIHHUTHh CBOE BBICTYILJIEHUE, MCIIONb3Ys
JMarpaMMbl, WUTFOCTpALUK, rpauky, 1300paxKeHus B Ipe3eHTallH.

Ho, 4T00BI HCMONB30BaHUE HATISAHBIX MMOCOOMH MPOU3BENO MpeAronaraeMeiii 3hdexr,
HE00XO0/IMMO YYUTHIBATh CJEIYIOIIUE TPaBHIa;

1. menmecooOpa3HO MCHOIB30BATH HATJSAHBIA Marepuan. Ecim ke HEoOXOOUMOCTh B €ro
JI€MOHCTpALUU OTCYTCTBYET, IPUMEHEHHE OYAET TOJIbKO OTBJIEKATh BHUMAHHE CITyllaTeleH;

2. mpe3eHTalMs TOTOBUTCS 3apaHee;

2. n300paXkeHusl, MPeACTaBICHHbIC B IIPE3CHTALUH, JOJKHBI ObITh BUAHBI BceM. CII0KHBIM
CTaTUCTHUYECKUM TaOIUIaM CIIeyeT MPUAATh TOCTYIHYIO (OPMY AUarpaMM WM TpaguKoB;

3. HariAgHBIE MaTepUaIbl HEOOXOJMMO IEMOHCTPUPOBATh AyAUTOPUH, @ HE cCaMOMy cebe;

4. Te3uchl 10KJIaa JOKHBI ObITh TECHO CBSI3aHBI C N300paKEHUEM HarJIsIHbIX MaTepUaAIOB;

5. uToOBl HE OTBJIEKATh BHHUMAaHHE AayAMTOPUH, HY)KHO CBOEBPEMEHHO NEPEXOAUTh K
JEMOHCTpPALMU JPYTUX MaTepUAIOB;

6. HEOOXOUMO JemaTh May3y B BBICTYIUICHHH, €CIIM ayJUTOPHUS 3aHATa pacCMaTpUBAHUEM
HarJIsiJHbIX MaTepUaloB.

V. [loocomoska k 8bicmynjieHuro

[loaroroBuB MaTepuan JUisl 10Kj1aaa, CIeAyeT PELIUTh BOIPOC O 3aMUCAX K BBICTYIUICHUIO:
TOTOBUTH MOJIHBIM TEKCT JJOKJIa/1a, COCTABUTh MOAPOOHBIEC TE3UCHI BHICTYIUICHUS WM IPUTOTOBUTH
KpaTkue paboune 3anvcu. Hayunslii mokian mpeactaBiseT co0oil YCTHOE MpOHM3BEICHUE, YTCHHE
BCJIyX IOJArOTOBJIEHHOTO TEKCTA HEJOIyCTHMO.

4.6. MeToguueckme yKasaH1a No NoAroToBKe Hay4yHOWM CTaTbu

Hayuynast cratbss — 3TO NpPEACTaBICHHUE pE3YIbTaTOB MCCIEAOBAHMS Ul HaydyHOU
obmecTBeHHOCTH. HayuHast cTaTbs 00s3aTeNbHO BKJIIOYAET 3JIEMEHTHl HOBOTO 3HaHMS, KOTOpPbIE U
ONpeAesAoT €€ 3HAYUMOCTb. B OTAENBHBIX CllydasxX HayyHas CTaThsl MOXET COJEp’KaTh
cucTeMaTH3alnlo, 00OOIIEHHE YK€ HU3BECTHBIX HAy4YHbIX JAHHBIX O Ipolecce, SBICHUM WU
00BEKTe, Ha OCHOBE KOTOPOTO JETAI0TCS HOBBIC BBIBOABI, MPOTHO3BI. Takas CTaTbs HA3bIBACTCS
0030pOM Hay4YHOH JINTEpaTyphl 10 OIpeesIeHHON mpolieMe.

Beibop TeMbl HccnenoBaHUS HEpaspbIBHO CBsi3aH C BBIOOpOM ero o00bekTa. OObEeKT
UCCIIEIOBAaHUsL — CHCTEMa, NPOLECC MM SBJICHHUE, MOPOXKAAIOLIME NPOOJIEMHYIO CUTYalUI0 U
n30OpanHble i u3ydeHus. llomydenue 3HaHM 00 OO0BEKTE, HEOOXOIUMBIX ISl PEUICHHUS
KOHKPETHO! NMpo0JIeMbl, TOCTABICHHOM B UCCIIEI0BAaHUM, OCYILECTBIISETCS [TOCPEICTBOM U3YUEHUS



pe3ysbTaTOB LIEJCHANPABICHHOIO HAyYHOTO BO3JEMCTBUS HAa OTHENIbHBIE YacTH OOBEKTa,
Ha3bIBa€MbI€ [IPEIMETaMU HCCIIEA0BAHHUS.

IIpenmer uccienoBaHus — 4acTh, CTOPOHA, CBOMCTBO, OTHOILIEHHE 00BEKTa, UCCIIEAyEMbIE C
OTIpEJICICHHON TeNIbI0 B JAHHBIX YCIIOBHSX, T.. 3TO 3JEMEHT oObekTa uccienoBanus. I[Ipeamer
UCCIIEIOBAaHMs SIBJISIETCS. HOCHUTENEM TPYNNbl WIM psfa CYIIECTBEHHBIX CBOWCTB, CBSI3€H, WU
MIPU3HAKOB U3y4aeMOro 0ObEKTa U CIIYKUT CPEACTBOM €r0 Hay4HOI'O [TO3HAHUS.

Ilocne o0ocHOBaHMS TEMbl, ONpeAeraeHUs OOBbeKTa M IpeIMeTa HCCIIEIOBaHUS
dbopmynHupyeTcsi 1enb HUCCIENOBaHHMS IO JaHHOW Teme. Llenb wmcciiemoBaHMs BBICTYHACT Kak
OIpeJICJIEHHBI MEXaHU3M HMHTErpallMy pPa3JIMYHbIX ACUCTBUI B CHUCTEMY «lelb — CPEICTBO —
pe3ynbraTy. Llenp — 3apaHee OCO3HAHHBIM U IUIAHUPYEMBIA pe3ysnbTrar. OCHOBHBIE 3JEMEHTHI,
bopmupyIOLIUE COAEP)KAHUE LIETH HMCCIEJOBAHUSA: KOHEUHBIN pe3ynbTaT, OOBEKT HCCIEeIO0BAHMUS,
IIyTh JOCTUYKEHUSI KOHEUHOTO pe3yJbTara.

3amauaMu  MCCIIEJOBAaHUS HA3bIBAIOTCS BOIPOCHI, IOJYYEHHE OTBETOB Ha KOTOpbIE
HEOOXOUMO JUIsl JIOCTHKEHHS LENH HCccienoBaHus. Kak mpaBWilo, BBIABHTAIOTCS CIIEAYIOIINE
HCCIIEI0BATENIbCKUE 3a/1a4H1:

— BBISIBJICHHE CYLIHOCTH, IPU3HAKOB, KPUTEPUEB U3y4aeMOI0 IPOLIecca, SBJICHUS U Ha 3TON
OCHOBE €ro 00bsSCHEHHE, XapaKTEPUCTUKA;

— 000CHOBaHNE OCHOBHBIX ITyTEH (METOI0B, CPEACTB) PELICHHUS MPOOIEMBI.

W3yuenne HayqyHOH JIMTEpATypbl — 3TO BaKHBIA U JUIMTENbHBIN MpoLEece, 3aBepLIaroIUics
HallMCaHUEM OKOHYATEJIbHOro BapuaHTa craTbu. OH BKJIIOYAET Psiji TANOB: IMOUCK MCTOYHUKOB;
O3HAKOMUTEIbHOE YTEHUE; YTIyOJIEHHOE, H3ydalollee YTEHUE C BhIMMCKaMU B (hopMe KOHCIEKTOB,
aHHOTAIUH, TE3UCOB, pehepupOBaHUs; UCTIOIH30BAHNE UCTOYHHUKOB B MPOIECCE MCCICOBAHUS IS
OOBSICHEHUS] U MHTEpIpPETAlMM COOCTBEHHBIX PE3yJIbTaTOB M HAOIIOEHUI; CCBUIKM Ha JINTEPaTypy
B YEPHOBHUKE; HaMMCcaHue 0030pHOM 4acTH paboThl; opranu3anus oubimorpaduyeckoro Onucanus
K paboTe M ero OKOHYATeJIbHOE PeJaKTUPOBAHHUE.

Hayunoe 0600menue HOCUT 0COOBIi XapakTep, OHO OTIMYACTCS TOYHOCTBIO, MTOAYEPKHYTON
JIOTUYHOCTBIO, OJIHO3HAYHBIM BBIPQXKEHHUEM MBICIH, KOTOpash CTPOTrO apryMEHTHpYEeTCs, a XOJ
JIOTUYECKUX PAcCYKIECHUN aKLIEHTUPYETCSI C IOMOILIBIO CIIEUAIBHBIX CPEJICTB CBA3H.

[lepeuncaM HEKOTOpBIE S3BIKOBBIE CpPEACTBA HAyYHOI'O CTWJIS, 4YTOOBI Bbl MOIJIH
MPUIEPKUBATHCS MX MPU pabOTe ¢ PyKOIHUCHIO:

— cyioBa OOOOIIEHHOW CEeMaHTUKHM (BaXXHOCTb, CHUCTEMHOCTb, BO3pacTaHUE, MOHMKEHHE,
IIPUMEHEHUE U T.I1.);

— TEPMHUHBI, XapaKTepHblE U1 KakoH-11M00 Hayku, M OOLIeHayuyHble MOHATHS (3aKOH,
MPUHINI, KJaccu(ukanus, nHHOopMaIHs, BEPOSITHOCTh, TUIIOTE3a U IIP.);

— CJIOBa, YKa3bIBalOIIME HA 3aKOHOMEPHBIM XapakTep ONUCAHHBIX sBJIEHUH (0OBIUHO,
OOBIKHOBEHHO, BCET/1a, PETYJISPHO, BCIKHMA, KX b, KaK IPAaBUJIO | T. I1.);

— TIJIaroJibl HACTOSIIEro BHEBPEMEHHOTO B OOOOIEHHO-OTBJICYEHHBIX 3HAUYEHUSX (peub
NIET o mpobieme..., orctoga CJIIEJAYET BwiBox..., CJIEAYET 3ameTuTh, 9TO ..., BEIYUCICHHE
(nabmonenue) [IPUBOIUT k caenyromemy pe3yibTary ..., IepeiieM K cieayomeMy Bonpocy ...,
3aKJIFOYEHHUE HOCHUT IIPE/IBAPUTENIbHBIN XapakTep..., U3 CKAa3aHHOI'O paHEEe BBITEKAET..., 3TO JaeT
OCHOBAHHE TOBOPHTH O ..., 3TO TOBOPHUT O ... U JIp.);

— TJIaroJsibl MpoUIeNIero u OyIyIIero BPEMEHH HCIONB3YIOTCS B 3HAUYCHHHM HACTOSIIETO
BpeMEHHU (Mbl NOJIYYUM / MOIYYUIH .., IPUMEHUM ..., HCHOJIb3YETCsl, BbIpa)kaeTcsi, HabIroAaeTcs U
T. 11.); Yallle UCTIOIB3YIOTCS TJIAaroJibl HECOBEPIICHHOTO BHJIA, KaK 00Jiee OTBICYCHHO-0000IICHHEIC;
IJIaroJibl K€ COBEPLICHHOI'O BHUJA XapaKTepHbl JJI YCTOWYHMBBIX OOOPOTOB (JIOKaXeM, 4TO ...,
PACCMOTPHM ..., BEIBEJIEM ...);

— npeobsanarT (GopMel 3-ro JUIA MECTOMMEHMH M TJarojioB. ABTOpCKOe «MBbl ILIIOC
nugHas ¢GopMma Tiaroja» yrnoTpedisieTcs B OTBICYCHHO-OOOOIIEHHOM 3HA4Y€HUH (MBI CUMTaEM
(moslaraeM, yTBEp»kAaeM. .., HAMU YCTaHOBIIEHO...).

— YacCTOTHBI CYIIECTBUTEIbHBIE €AMHCTBEHHOIO umucia, (OpMBI CpeaHEero pojaa y
CYIIECTBUTEIIbHBIX a0CTPAKTHOI'O 3HAUYEHUS (IBH)KEHUE, KOJIUYECTBO);

— KpaTkue npuiaratenbsble: [IpocTpaHCTBO 0IHOPOAHO M U30TPOIIHO.



Ha cuHTakcn4eckoM ypOBHE CBS3b MEXIY NPEUIOKEHUSAMH OCYIIECTBISAETCS C IOMOILBIO
MOBTOPSIIOLIUXCS CYLIECTBUTENBHBIX U MecTOUMEHUU. Cienute, 4ToObl B OJIM3KOM KOHTEKCTE HE
noBTopsunch cioBa DTOT, OTO, 3amensiite X cMHOHMMaMmH. Hampumep, 3TOT — MOJ0OHBIH,
TaKOM ke, yKa3aHHBIHM BBIIIE, JTAHHBIA U T. 1. B npennoxennn npeobiagaet mpsmMon MopsaoK CIOB
(moanesxalee — CKa3yeMoe — JIOTOJIHEHUS).

[Tocne MOArOTOBKM YEpHOBBIX HAOPOCKOB OTACIBHBIX Pa3IelIOB HEOOXOAUMO MPUCTYIATh K
HAIlMCaHWIO PYKOIIMCH CTaThy B 1IEJIOM. Pa3aensl ciaenyeT pacioaoKuTh B CIEAYIOIIEM OPSIKE:

— aHHOTaLUS;

— BBE/ICHMUE;

— DKCIIEPUMEHTAJIbHBIN pa3/iel;

— aHAIIMTUYECKUI/TEOPETUUECKUI pa3ae;

— 3aKJIIOYECHHUE;

— CIIMCOK UCIOJIb30BAHHBIX UCTOYHHUKOB.

HekoTopple 13 MEpEeUMCIEHHBIX BBILLIE pPa3JelioB B KOHKPETHOM paboTe MOryT
OTCYTCTBOBATh, a NMOPSAJOK CIECIOBAHUS PA3/IEIOB MOXKET OBbITh MHO, YTO HEOOXOIUMO COIJIaCOBATh
C HAy4YHBIM PYKOBOJUTEIIEM.

BBenenne MokeT BKIIOUATh CIEAYIOIINE KOMIIOHEHThI: 0O0CHOBAHUE M aKTyallbHOCTh TEMBI;
KpaTKuii 0030p JIMTEpaTyphl, XapaKTEePUCTHKA MpeaMeTa, o0bekTa (00BEKTOB), a TAaKKE METOIOB
UCCIIe/IOBAaHMs; BbIIBUraeMasi TUIOTE3a; HayyHas HOBM3HA paboOThl, €e TeopeTHyeckas u
[IpaKTUYECKasi 3HAUUMOCTb.

B skcnepuMeHTanbHOM (MCCIe10BaTENbCKOM) pasjienie JaeTcsi 0OOCHOBaHME M ONMCAaHUE
METOJIMKM HCCJIEIOBaHUS; MPUBOJATCS IOJIY4YEHHbIE JAaHHbIE, pa3MeIlaeTcs HeoOX0IUMBIH
WUTIOCTPAaTUBHBIN MaTepuait; GOpMyIUpPyOTCs BEIBOJbI U 000OLICHMS.

B Tekcre craThu cienyeT apryMEHTHPOBAHO BBIACIUTH TO HOBOE U OPUTHMHAIBHOE, YTO
BHOCUT B pa3paboTKy mpoOieMbl aBTOp cTaTbM. TeKCT JOJKEeH 00JanaTh HEKOTOPBIM
KOMITO3UIIMOHHO-CIO)KETHBIM ~ IIOCTPOCHHMEM,  HaIlpaBJIEHHbBIM  Ha  IIOCJEAOBAaTEIbHOE U
LIeJICHAIIPaBIICHHOE PACKPBITHE I YUTATENS IPOLECCA aBTOPCKOTO MTOUCKA.

AHQIATHYECKUM WM TEOPETUYECKMM pas3fesl IOCBAIIACTCS aHaIu3y IIOJYYEHHBIX
JKCIIEPUMEHTAIBHBIX PE3YyJIbTaTOB; UX OIUCAaHUIO, WHTEPIPETAlUU B paMKaX CyLIECTBYIOIIECH
TEOPUHU WM MIPEJICTABISET OPUTHHAIBHOE TEOPETUUECKOE UCCIIEI0BAHUE.

Mertoaudeckuii  pazfen  MOXKET  COAEpXKATb  apryMEHTHUPOBAaHHBIE  IIPAKTHYECKHE
PEKOMEHIAllNH, BO3MOKHOCTH 1 OCOOCHHOCTH HCIIOJIb30BaHMS PE3YIIHTaTOB PaOOTHI.

3akiioueHue B KpaTkoil popMe MOJBOIUT UTOTH BCel pabOThl B BUJE TE3UCOB MIIM BBIBOJIOB,
COIJIACOBAHHBIX C II€JIbIO U 33/1a4aMU UCCIIEI0OBaHUS; YKa3bIBa€T TEOPETUUYECKYIO U MPAKTUUYECKYIO
LIEHHOCTh IIOJIyYEHHBIX pPE3yJbTaTOB, HMX BO3MOXXHOE BHEAPEHUs, HaMeydaeT JajlbHEHIINe
MEPCIEKTUBBI U3yYSHHS JAHHOM MPOOIIEMBI.

4.7. MeTtoaunyecKkue yKasaHuA NO NOAroTOBKe Npe3eHTauum

IIpe3enTanus — 3TO0 KpaTKoe HarjsAHOE U3JI0KEeHHEe MHPOPMAIIUU 10 COJIEPKaHUIO paboTHl,
MPEJCTaBICHHOE MOCpeACTBOM Iporpammbel MS PowerPoint.

IIpe3eHTanust COAEPKUT OCHOBHBIC IOJOXKEHMS, BBIHOCHUMbIE Ha 3alllUTy, I'paduuecKuit
MaTepual — PpUCYHKH, TaOJIMLbI, AITOPUTMBl W T. M., KOTOpPbIE WUIIOCTPUPYIOT MpPEAMET
UCCIIEI0OBaHUS.

[IpesenTtamust pabOTBI CIYXHT sl YOCOTUTENBPHOCTH W HAIJSAIHOCTH MaTepuaia,
BBIHOCHMOT'O Ha 3allUTY, U I0JKHA BKIIIOYATh B C€0sl CIeyIOIINe pa3/ieibl:

— TUTYJIbHBIN JIUCT npe3eHTauuu (1 cnaiin);

— 11eJ1b UCCIIeI0BAaHUS, OOBEKT U IIpeaMeT uccienoBanus (1 cnaiin);

— QITOPUTM U METOuKa uccienoBanus (1 — 2 cnaiina);

— MOJIyYeHHBbIE pe3yJIbTaThl UccienoBanus (2 — 3 cnaiina);

— OCHOBHBIE BBIBOJIBI U TIpeJIOKeHUs (2 — 3 cnaiiga).

OOwiast CTpyKTypa HpEeACTAaBICHHOM Npe3eHTalMu JIO0JDKHA COOTBETCTBOBATH CTPYKTYpE
JIOKJIaja.

IIpu cozpanuu npe3eHTauuu CiaeayeT IPUIEPKUBATHCS CIECAYIOINX PEKOMEHAAINMN:



— mpudt — Times New Roman;

— pa3mep mpudTa s 3aroJI0OBKOB — HE MEeHee 32;

— pa3Mep mpudTa 1Jis TEKCTa — He MeHee 28;

— 1BeT W paszmep mpudTa, GopMaThl PUCYHKOB U TAOJIUIl TOJDKHBI OBITH MOJIOOpAHBI TaK,
9YTOOBI BCE HA/IITUCH, PUCYHKH U TaOJIHIIBI OTYETIMBO IPOCMATPUBAIIUCH HA ClIAiijie.

5. Meroan4yeckue yKa3aHus AJsi 00y4AIOIIMXCH 110 OPraHM3alUM ¥ NPOBEACHUI0 00y4YeHHs B
HHTEPAKTUBHBIX (hopMax

I. Jlekuus-Gecena - muanoruueckKuii METOJ M3JIOXKEHHS U YCBOEHHUs y4eOHOro maTepualna.
Jlexnus-O6ecenia O3BOJISET C MOMOIIBIO CUCTEMBI BOTIPOCOB, YMEJIOW UX IMTOCTAHOBKU M MCKYCHOTO
MOAJEp>KaHUsl TUAJIora BO3/IEHCTBOBATh KaK Ha CO3HAHME, TaK M Ha MOJICO3HAHUE O0yYaroluXcs,
HAy4YUTh UX caMOoKoppeknuu. [IpoBeneHue JieKun-0ece bl pe/noaaraeT HaTHIue OnpeaesieHHOTO
o0bema 3HaHHWI 00 M3yyaeMoM Marepualie U cBsi3u ¢ HUM. Jlekuus-6ecena moMmoraer moOyIuTh
00yJaromuxcsi K aKTyalM3allid WMEIOIIUXCSI 3HAHWH, BOBIEYh MX B IMPOIECC CaAMOCTOSTEIBHBIX
Pa3MBbIIICHHUH, B 9BPUCTUYECKHI, TBOPYECKUI MPOIIECC MOTYyYEHUSI HOBBIX 3HAHUM; CIIOCOOCTBYET
aKTHUBU3alMHU I03HABATCILHOM JEITCILHOCTH, BOBJIEKACT B MAKCUMAJILHBIM MBICIHTCILHBIN ITOMCK,
C LEJbI0 pa3pelleHus: MPOTUBOPEUUH, MOABOJUT K CAMOCTOSTEIbHOMY (POPMUPOBAHUIO BHIBOJIOB U
00001IeHIH, CO371aeT YCIOBUS JJISI OTICPATUBHOTO YIIPABIICHUS TPOIIECCOM MTO3HAHUS.

[To Ha3HaueHUIO B y4eOHOM MPOLIECCE BBIACISIOT CIEAYIONUINE BUABI JICKIIUH-OECe bl

— BBOJIHBIC WJIM BCTYNUTEIbHBIE (OPTraHU3YIOIINE);

— COOOIIEHUs HOBBIX 3HAHMIL;

— 3aKpeIUIAIoLIME.

BBonHas nekmnus-Oecena MpPOBOJUTCS B Hadaje JIGKIIMOHHOTO 3aHATHA. C €€ MOMOIIbIO
obecrieunBaeTCs IMCUXOJIOTHYECKasi HACTPOKa 00ydJaromUXCsl Ha BOCIPHUATHE W YCBOCHHE HOBOTO
MaTtepuana. becega crocoOCTByeT MOHMMAHMUIO 3HA4YEHHs MpelcTosmel paboTsl, (opmupyer
MIPEJICTABJICHHSI O €€ COACPKAHUH, CTICITU(PUKE U OCOOCHHOCTSIX.

CooOmiennst HOBbIX 3HaHUI. CTpoutcs B ¢opMe BOMPOCOB U OTBETOB MPEUMYIIECTBEHHO
IpU aHAIM3E MPOYUTAHHBIX TEKCTOB, 3aIOMHUHAHWHM OTBETOB (KAaTCXW3MUYECKas); CIIOCOOCTBYET
MOJIBEJICHUIO OOYYarOMIMXCS 32 CUET YMEJIO IMOCTaBICHHBIX BOMPOCOB, MMEIOMIMXCS 3HAHUNA H
KU3HEHHOTO OIbITa, K YCBOCHHUIO HOBBIX 3HAHWUM, (HOPMYIUPOBAHUIO MOHATUM, PEIICHUIO 33]1a4;
co3/1aeT cyObeKTUBHOE BIIEYATIIEHUE, YTO OOyUaIOIIMNACS caM cJiesial OTKPBITHE, pojieial MyTh OT
MPAKTUKU K HAYYHOU UCTHUHE.

3akperuIfionmuye JeKIUU-0ecebl TMPUMCHSIOTCS I 3aKpervieHus, O0O0OOIIeHUs U
CHCTEeMaTH3aIiH 3HaHUH.

DddekTuBHOCT Oecenbl 3aBUCUT OT THIATEIBHOW IMOJATOTOBKH  MPEIMOaBaTels,
MPOJYMaHHOCTH W TPO(EecCHOHATBLHOW (OPMYIUPOBKH BOMPOCOB B YETKOH ITOCTAHOBKE, HX
JIOTMYECKOW MOCJIeIOBAaTEIbHOCTUH. Bompockl JTOJDKHBI  pa3BUBaTh BCE€ BHUbl  MBIILICHHUS,
o0OecrieunBaTh JIOTHYECKYIO (OpMYy MBIIIICHUS (BECh CIIEKTP MBICIUTEIBHBIX JEHCTBUI),
COOTBETCTBOBATh YPOBHIO Pa3BUTHs OOYYaIOIIMXCS; CO CTOPOHBI OOYYAIOLIUXCS OTBETHI JOJKHBI
OBITh OCO3HAHHBIMA U APTYMEHTHUPOBAHHBIMH, TIOJHBIMU, TOYHBIMH, SICHBIMHU, IPABUIHHO
chopMyIUPOBAHHBIMHU.

[{esb: myTeM MOCTaHOBKH TIIATEIBLHO MPOJYMAHHOW CHCTEMBI BOIPOCOB IO 33JaHHOW TEME
JOCTUKEHHE MOHUMaHMs OOy4arolIMMHCS HOBOTO MaTepuajia WM MPOBEPKa YCBOCHHS HUMH YKe
M3y4YEHHOTO MaTepHaa.

Sagaun:

— U3y4E€HHUE BOMPOCOB MO 33JaHHOM TeMEe WJIM 3aKPETUICHHE U3yUYE€HHOI0 MaTepuaa;

— pa3BUTHE YMEHHH OOYYaroONMXCs CTPYKTYpHpPOBaTh M CUCTEMAaTH3UPOBATh MaTepual,
COIIOCTABJIATH Pa3IMYHbIC HCTOYHUKH, 0000IaTh MaTepHall, AeJaTh BBIBOIBL;

— pa3BUTHE HABBIKOB OOYYAIOMIMXCS MO BBIPAOOTKE COOCTBEHHOM MO3UIMU M0 U3y4aeMbIM
npodiIemMam.

Meroanka npoBeICHHS JICKITUU-0eCe Ibl:

— Ha3HAYCHHUE CEKPETapsl JICKIIUH-0ECE/Ibl, €r0 MHCTPYKTAX IO BBITIOTHAEMBIM (DYHKIIHSM;



— 00bsIBIICHUE KPUTEPUN OLIEHKHU;

— MpoBeJIeHHE Oece/Ibl 10 3apaHee MOATOTOBICHHBIM MPETIOIaBaTeNIeM BOIIPOCaM;

— HOJBE/ICHUE UTOroB Oecellbl M OLIEHKA YYaCTHMKOB Oecelbl MO MaTepuayiaM, Nepexoi K
MHGPOPMALIMOHHOH JICKITUH.

II. PabGoTta B ManbIX rpynmax - 3TO OJHA M3 CAMBIX IOIMYJSPHBIX CTPATErMid, TaK KaK OHa
JaeT BCceM oOydJarommmMcs (B TOM YHCIIE€ U CTECHUTEIbHBIM) BO3MOXKHOCTh y4acTBOBaTh B padoTe,
IPAKTUKOBaTh HAaBBIKM COTPYJHHYECTBA, MEXKJIMYHOCTHOrO OOIIEHUS (B 4YacTHOCTH, YMEHHE
aKTUBHO CIyIaTh, BhIpaOaThIBaTh 00IEee MHECHHE, pa3peliaTh BO3HHKAIONIME pasHoriacus). Bce
3TO 4acTO OBIBACT HEBO3MOXKHO B OOJIBIIOM KoylekTHBe. [Ipu opranuzanuu rpynnoBoil paboThl,
clieayeT oOpamaTh BHUMaHUE Ha CIEAyIomue ee acnekTsl. HyxHo yOenutbes, uto oOydarommecs
o0JIaflal0T 3HAHUSMU M YMEHHMSIMM, HEOOXOAMMBIMU JUIsl BBIIIOJHEHHsI TPYHIIOBOTO 3aJaHMSL.
HexBarka 3HaHWI OYEHb CKOPO AAacT O ceOe 3HaTh - 00yJarommecss He CTaHyT MpHJIaraTh YCHIAN
JUIs BBINOJIHEHMs 3anaHus. Hago craparbes caenarb CBOM MHCTPYKIMHM MaKCUMAJIbHO YETKUMM.
Hano npenocraBnath rpymnme J0CTaTOYHO BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHHUsL.

IIpu pabote B Masioi rpymnme oOy4yaronmecs MOryT BBIIOJHATH CIEIYIOLIUE POJIH:

— (acuiiutaTop (MOCPETHUK-OPraHU3aTOP JEATEIBHOCTHU TPYIIIIBI);

— perucTpaTop (3aluChIBaeT pe3yiabTaThl paboThI);

— IOKJIATUUK (JIOKJIaIBIBAET PE3yIbTaThl paOOThI TPYIIIbI);

— OKypHaJIuCT (3a7aeT YTOYHSIOIIME BOIPOCHl, KOTOPbIE MOMOTAlT TIpylmne Jydile
BBIIIOJIHUTh 3aJlaHHME, HAlpuUMep T€ BOIPOCHl, KOTOpas Moryia Obl 3ajJaTh JApyras CTOPOHAa B
JUCKYCCHH);

— aKTHBHBIN clyluaTesb (CTapaeTcsl Nepecka3aTbh CBOMMHU CIIOBaMHU TO, O YEM TOJIBKO YTO
TOBOPMJI KTO-JTM00 M3 WIEHOB IPYIIbL, TOMOrasi chopMyIupoBaTh MbICIIb);

— Ha0monatens (IODKEH OTMEYaTh MPHU3HAKH OIPEACICHHOTO IOBEICHHS, 3apaHee
OIMCaHHOTO IPeroiaBaTelieM, U ONPEAEATh, KaK YJIeHbI IPYIIbl COPABISIOTCS C BO3ZHUKAIOIIMMU
no xoay paborel mpobimemamu. OTYMTHIBasSCh Tepen TpyNIod, HaOmomarenn oO0s3aHbI
IPEJCTABIATh CBOM 3aMETKH B MaKCHUMaJIbHO OIUCATENbHON U 00BbEKTUBHOM hopme);

— XPOHOMETPUCT (CIEAUT 32 BpEMEHEM, OTIYILIEHHBIM Ha BBIIIOJIHEHUE 3aJJaHMsl) U APYyTHUE.

Ilenb: mpoBepka YpOBHsS OCBOCHMsI paHee H3YyYEeHHOro Marepuana U (OpMHpPOBAHUE
HAaBBIKOB pa0OThI B MaJIbIX IPYMIAX.

Sagaun:

— aKTUBU3ALIMS IO3HABATENIbHOMN 1€ATEIbHOCTH 00yUaIOLXCs;

— pa3BUTHE HABBIKOB CaMOCTOSATENbHON NMpOo(ecCHOHANbHON NesTeIbHOCTH: ONpeAeeHHe
BEIYIIUX M MPOMEXKYTOUHBIX 3aJlad, BBIOOp ONTUMAJIBHOIO IYTH, YMEHHE IpeaycMaTpuBaTh
MIOCJIEJICTBHSI CBOETO BbIOOPA, OOBEKTUBHO OLIEHUBATh €I0;

— pa3BHTHE yMEHHUH YCHEIHOro OOmeHWs (YMEHHE CIyIIaTh W CIBIATh JAPYT JApyra,
BBICTPAaMUBaTh AUAJIOT, 337aBaTh BONPOCHI HA IOHUMAHUE U T. [1.);

— COBEpILIEHCTBOBAHUE MEKIMYHOCTHBIX OTHOLIECHUH KOJUIEKTHBE.

Mertoarka npoBeieHUs:

1. Ilepmerii stan «llogroroBka 3amanus ais pabOTHl B MaNbIX TpyHmax». 3adaHus s
pa0oThl B MajblX rpynmnax paspabaTeiBaioTcs JMOO IperojaBaTesieM, JUO0 NpernojaBaTeneM
COBMECTHO C 00Yy4arOIIUMHUCH.

2. Bropoii sTan «Oprann3aliMOHHBIIN:

— 00OBsSIBIIEHHE TEMBI U 1IeJIM PAa0OTHI B MAJIbIX Ipynnax;

— 00BbsICHEeHME 3a7aHus A7 paboThl B MaJIbIX IPyIIIax;

— O0OBsIBIIEHUE KPUTEPUI OLIEHKH;

— JleJieHue 00y4aroUIuXCsl Ha TPYIIIbL;

— Ha3Ha4Y€HUE pOJIe B rpynmnax.

3. Tperuii stan «BplnonHeHue 3a1aHus B TPYyIIE»:

— BBICKa3bIBaHHE 00YYaIOIIMMUCA MHEHUH 10 BHINOJIHEHUIO 3a1aHMUS;

— 00CyKJIeHHE PE3YNIbTaTOB U METOAUKH BBIMOJIHEHUS 3a/1aHUS 00y4alOLUMMUCS U IIPUHATHE
IJIaHA X0/1a BBIIIOJIHEHUS 3a/JaHuS;



— HamMcaHue TIPOTOKOJAa MaJlol TIpynmbl IO IUIAHUPOBAHUIO JIEATENBHOCTH IpU
BBINIOJTHEHUM 3aJaHus. [IpoToKkoI 1oikeH copepkarth 1ellb, 3a/1a4i, METO/Ibl, Ha3HAUEHUE poJieh U
HOpPMY BPEMEHHU BBIIIOJIHEHUS 3a1aHUS;

— BBITIOJTHEHHUE 33/1aHUS;

— MOJrOTOBKA OTYETa M0 MPOBeAEHHON paboTe. OTUeT AOKEH colepkKaTh ONUCaHUE LIETH,
3aad, METOJUKHM BBITIOJHEHUS 3a/JaHUs, pPE3YJNbTaThl, JIOKA3aTeNbCTBA MW  BBIBOJABI IO
BBINOJIHEHHOMY 33JJaHHMI0, OTBETCTBEHHBIX I10 POJISIM M OIMCAHUE BBIIOJIHEHHBIX UMU (YHKIINH;

4. YetBeprsiii oTan «IlogBeaenne UTOroB paboThl B MaJIbIX TPYTIIIAX»:

— BBICTYIUICHHE JIOKJIaYUKa C OTYETOM 10 paboTe B Manbix rpynnax. I[Ipu noknane oruera
MO’KHO UCTIOJIB30BaTh MYJIbTUMEIUHHBIC TIPE3CHTALINY;

— OLICHKA ITPeroiaBaTesieM 00y4aroIuXxcs.

Jlenenne o0y4aromuxcs Ha TPYIIIBI — 3TO BaKHBI MOMEHT B OpTraHM3alny paOdOThl B MaJIbIX
rpynmnax. Crnoco0oB JeneHue oOydaroIMXcs Ha IPYMNNbl CYIIECTBYeT MHOMKECTBO, U OHU B
3HAYUTEIBHOM CTETIEHH OIPENENIAIOT TO, KaKk OyJeT MpoTeKaTh JalbHeimas padora B rpynie, 1 Ha
KaKOH pe3yJbTaT 3Ta IpyIa BeIH/ET.

CriocoObl fenieHust 00y4yaromuxcsi Ha TPYIbL:

1. ITo xenanuto.

OObenuHeHe B TPYIIIHI IPOUCXOAUT TI0 B3aUMHOMY BEIOOpY. 3amaHue Ha (OpMHpPOBaHUE
IPYIIIBI [0 KEJTAHUIO MOXKET J1aBaThCsl, KAK MUHUMYM, B JIByX BapUaHTaX:

— pa3feIuTeCh Ha IPYIIIHI 10 ... YEJIOBEK.

— pa3feIuTeCh Ha ... paBHbIE IPYIIIHI.

2. Cny4aifHBIM 00pa3oM.

I'pynna, popmupyemas 1o nNpu3HaKy CIy4aifHOCTH, XapaKTepU3yeTcsl TEM, YTO B HEil MOTYyT
00BbeTUHATHCA (TIpaBAa, HE 10 B3aUMHOMY JKEJIAaHHIO, a BOJIEH ciydas) oOydaromuecsi, KOTOpbIe B
MHBIX YCIIOBUSIX HUKAK HE B3aUMOJICHCTBYIOT MEXIY co00ii mubo naxe BpaxaytoT. Pabora B Takon
TpyIIe pPa3BUBACT y YYaCTHHUKOB CIIOCOOHOCTh TPHUCIIOCAONMBATHCS K Pa3IUYHBIM YCIOBUSAM
JESTeNbHOCTH U K pa3HbIM JI€JIOBBIM MTAPTHEPAM.

OroT MeTon (popMHpPOBAHUS TPYIII MOJIE3EH B TE€X CIydyasx, KOrAa Mepes MpernoaBaTesieM
CTOMT 3aJauya Hay4YUTh OOY4YalOLIUXCs COTPYIHUYECTBY. B 3TOM ciydae mpenojaBaTenb TOJKEH
o0azaTh JOCTaTOYHOM KOMIIETEHTHOCTBIO B pa00Te ¢ MEXKIIMYHOCTHBIMHA KOH(IINKTAMH.

CriocoObl (popMHUPOBaHUS «CIY4YalHOW» TpyNIbl: XKpeOuil; oObeAUHEHHE TeX, KTO CHIUT
psgoM (B OIHOM psiy, B OJHOHM IIOJIOBHHE AyJUTOPHH); C IOMOIIBIO HMMITPOBHU3UPOBAHHBIX
«panToB» (OAMH M3 OO0YYAIOIIUXCA C 3aKPBITBIMU IJIa3aMU Ha3blBa€T HOMEp TPYyMIbI, KyJa
OTIIPABUTCS O0YYAIOIIUIICS, HA KOTOPOTO YKa3bIBAaET B TAaHHBII MOMEHT MPENoaBaTeib) U T.11.

3. Ilo ompenesneHHOMY IIPU3HAKY.

Taxoii nmpu3Hak 3agaercs au60 mpenojaBaTesieM, 100 JIIo0bIM oO0yyarommmcs. Tak, MOXKHO
pa3fenuTbes Mo nepBoil OykBe MMEHM (IJIacHas — COIJIaCHas), B COOTBETCTBUM C T€M, B KaKoe
BpeMs Tofla poJuics (Ha YeThlpe IPYIIbl), [0 LBETY IJa3 (Kapue, cepo-royoble, 3€lEeHbIE) U TaK
nanee.

OtoT cnocol JeneHus MHTEpPECeH TeM, YTO, C OIHOH CTOPOHBI, MOXET OOBEAMHUTH
oOydJarolmuxcs, KOTOpble MO0 peaKo B3aMMOAEUCTBYIOT Jpyr ¢ Jpyrom, Jubo BooOIe
MCTIBITHIBAIOT SYMOLMOHAIBHYIO HENPHUS3Hb, & C JIPYrOil — M3HAYAIBHO 33Ja€T HEKOTOPBIN OOIIHiA
IPU3HAK, KOTOPBIM COMMKaeT 0O0beAMHUBLIMXCS. ECTh HEUTO, 4TO MX POAHUT M OJHOBPEMEHHO
OTJEINSIET OT JPYruX. DTO CO3JaET OCHOBY I AMOLMOHAIBLHOTO IPUHATHSA IPYT Apyra B rpymnmne u
HEKOTOPOT'0 OTJAJIIEHUS OT JIPYTUX (10 CYTH Jieja — KOHKYPEHLIIH).

4. I1o BBIOOpPY «InaEpAY.

«JIunep» B 1aHHOM Cllyyae MOXKET JINOO Ha3HAuaThbCs MPErojaBaTesieM (B COOTBETCTBUU C
IEJIBI0, TIOATOMY B KaueCTBE JIMJIEpa MOKET BBICTYNATh JIF000H 00yJaroImuiics), MO0 BEIOUPAThCS
obyyaromumucs. @opMUpOBaHUE TPYMI OCYIIECTBIAETCS CaMUMH «inaepamu». Hampumep, onu
M0 OYepear Ha3bIBAIOT MMEHa TeX, KOro OHHM XOTeIH Obl B3ATh B CBOW Tpynmy. Habmonenus
[IOKa3bIBAIOT, YTO B MEPBYIO OYEpE/b WIHAEPhD» BBIOMPAIOT TE€X, KTO JEHCTBUTENIBHO CIIOCOOEH
paboTtath U JOCTHraTh pe3yibraTta. IHOTAa naxe npyx0a v JIMYHBIE CUMITATUU OTXOST Ha BTOPOM



IJ1aH.

B Tom cirydae eciii B ayIUTOpHUU €CTh SIBHBIC ayTCAWIEPHl, IJIsl KOTOPBIX CHTYyaIus Habopa B
KOMaHJy MOXET ObITh Ype3BbIYaiiHO OOJIE3HEHHOH, Jy4Ille WM HE MPUMEHSITh 3TOT CIOCO0, WIH
CHENaTh UX JIHACPAMUY.

5. 1o BBIOOpPY MpenogaBaTes.

B osrom ciywae mpenopaBarenb CO3LACT TPYIHIBI 110 HEKOTOPOMY BAa)KHOMY Il HErO
MpHU3HAKYy, pelas TeM CaMbIM OMpeJelieHHble Neaarorudyeckue 3agaud. OH MOXKeT OOBEAUHHUTH
o0yJaromuxcsi ¢ OJU3KHUMH WHTEJUICKTYaIbHBIMH BO3MOXHOCTSIMHU, CO CXOKHM TEMIIOM Pa0OTEHI, a
MOJKET, HallpOTUB, CO3J1aTh PaBHbBIE MO cuie KoMaHabl. [Ipu 3ToM opranuzaTop rpynnoBoi paboThI
MOXKET OOBSCHUTH NMPHUHIIUI OOBEAMHCHHS, & MOKET YUTH OT OTBETa Ha BOMPOCHI YUYACTHUKOB IO
3TOMY MOBOAY.
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