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1 Mertoanueckue ykazaHusi JJsl 00y4alOUIUXCH MO NMJAHMPOBAHMIO U OPraHM3ALNH
BpeMEeHH, He0OX0IMMOT0 JIsl OCBOCHUS M CUMIINHBI

OObeKkTamMu U3YYCHHSI B MATEMAaTHKE SIBIISIIOTCS HE peajbHbIC SBICHUS, a aOCTPAKTHEIC JIO-
TrHYecKue 0ObEKTHl U CTPYKTYpPbI, KOPOTKO Ha3blBa€Mble MAaTEMaTUYECKUMU MOAeNssMU. MaTemaru-
Ka M3y4aeT COOTHOIICHHUS MEXIy 0e3pa3MepHBIMH JJIEMEHTaMHU MAaTEeMAaTHUECKUX MOJENeH, KOJIH-
YECTBEHHBIE U KAYECTBEHHBIE CBSI3U MEX/y HUMHU.

Cepbe3Hoe M3ydeHHEe MAaTeMaTHUYeCKON AUCHUIUIMHBI — 3TO Oomnbioit Tpya. Ero addexrus-
HOCTb, KaK M BCSIKOI'O TPyZa, BO MHOTOM 3aBUCHUT OT €ro opranusanuu. K coxaienuto, He cylie-
CTBYET TOYHBIX PELENTOB, KaK HAJ0 W3y4yaTh Pa3IMYHbIC pa3/iesibl MATEMATHKHU, TaK KaK METOAMKA
MpenojaBaHusl MaTeMaTUKH €CTh HE Hayka, a UcKyccTBO. [lepen pa3paboTkoil METOIUKU U BbIpa-
OOTKOH JTOCTATOYHO OOOCHOBAHHBIX PEKOMEHIAIUN CTOAT OOJBIINE CIOXKHOCTH, BEIb MPUHITHIIHI,
JeKalMe B UX OCHOBE, HEeJOKa3yeMbl, a OCHOBaHbI Ha Bepe. [losTomy okasbiBaeTcsi TpyAHO yOe-
TUTH KOTO — TU0O B UX IEJI€CO00Pa3HOCTH B CBSI3U C Pa3HBIMU WHIUBUIYATHHBIMA OCOOCHHOCTSIMU
BOCHPUATHS M MBIIIJICHHUS ydaluxcsa. ITo, KOHEYHO, 001as npobieMa, BOZHUKAIOIIas B IpoIecce
o0ydeHus 10 JTF000U AUCIHUILINHE.

Crneuunduka, OTHOCSIIASACA K U3YUYEHUIO MATEMAaTUKH, COCTOUT B TOM, YTO OJIHU JTy4Ill€ BOC-
MIPUHUMAIOT TIOHSITHS TIPU KPATKOM WX OIMCAHHH, IPYTUE ke MPU 00CTOSTEIHLHOM BCECTOPOHHEM
WX ONHCAHUU, OJJHUM CBOMCTBEH IMOAXOJ CHHU3Y OT YaCTHOrO K 001emMy (MHIAYKTUBHBIN), IPYTUM
MOAXOJ CBEPXY OT OOIIEr0 K YaCTHOMY (JI€YKTUBHBIN), OJTHUM KOHCTPYKTHUBHBIN, APYTUM aKCHO-
MaTHUYECKHUI MOAXO0/, OJHUM JIOTHYECKH OOOCHOBAaHHBIN, APYTUM MHTYUTUBHBIN, OJHUM aHATUTHU-
YECKHUU, IPYTUM T€OMETPUYECKUN U T. . U T. II.

Cyl11ecTBeHHO pa3jinyHa U CKOPOCTh YCBOCHHS MH(MOpMAaLUU Yy pa3inuHbIX Jtojei. bomnee
TOr0, MMEHHO 3TUM KaueCTBOM OHU B OCHOBHOM OTJIMYAIOTCS APYT OT JApyra Kak ydamiuecs. bes-
YCIIOBHO, BCE€ 3TO HEBO3MOXXHO Y4€CTb, U HEBO3MOXHO CO3/1aTh TAKOW KypC JIEKUHUWA WM HAIUCATh
TaKoW Yy4eOHUK, 4TOOBI JIJISl KQKOTO y4Yallerocss OHU MMEIT ONTHMAIbHBIA XapakTep ¢ TOYKH 3pe-
HUS YCBOEHUS UM M3JIOKEHHOTO MaTepHaa.

K ckazaHHOMy MOXHO J00aBHTh, YTO METOJMKA UYTEHHUS JIEKIUWA MO MaTeMaTHUKE Iepes
ayTUTOPHUEN CYIIECTBEHHO OTIMYAETCS OT METOJMKH HAlMCaHUs y4eOHHKA M 3aBUCUT M OT YHCIa
ciymaTenei (0oJpiasi pa3Hulla, Kak YUTaTh JICKIUIO, €CJIM CIYIIATeNe 1ecATh, CTO WU JIBECTH),
1 OT YPOBHSI MX MOJATOTOBKH, U OT MHOTHMX JAPYTUX NMpUYUH. Marepuan [uisl J€KIHMOHHOTO Kypca
JOJKEH OBITH TIIATEIHHO OTOOpaH Tak, YTOOBI OH COJEpIKa BCE MPUHITUITHATBLHOE U HEOOX0IMMOE,
HECMOTPS Ha €r0 MEHBIIHI, KaK MPaBUIIO, IO CPAaBHEHHIO C YIEOHUKOM O0BEM.

Hnst crynenTa oObIYHO OBIBAET JOCTATOYHO CBEJCHUM, M3JaraeMbIX Ha JICKIUH, T. €. CTY-
JICHT MOKET U He YMTaTh YYeOHUKOB. B 95TOM HET HUYEro IIOXOro, Tak Kak YCBOGHHE XOPOIIO U3-
JIO’KEHHBIX JICKIIUH SIBIIETCS U MPEKPACHBIM CIIOCOOOM MOTOTOBKH JIJIsi paOOThI C KHUTOM.

OO61mas TpyI0eMKOCTh JUCHHUIUINHBI, COCTOSIICH U3 TPEX, CBSI3aHHBIX MEXay co0oil, pa3me-
JIOB, cocTaBiisieT 3 3auéTHble enuHuIbI, 108 akanemuueckux yacoB: Pazaen 1 «OCHOBBI JUCKPETHOM
MareMatukuy», Paznen 2 «Martematuueckuid ananu3», Paznen 3 «Teopust BeposiTHOCTEN U MareMa-
TUYECKasl CTATHCTHKAY. V3ydeHne MUCIUIUIMHBI 3aBEPIIAeTCs 3aU4€TOM.

Paznensl, cocrosiiiue U3 OTAENBHBIX TEM, U3Y4alOTCAd HA JIEKIUSAX, HA TPAKTUYECKUX 3aHs-
THUSIX ¥ B TMPOIECCE CAMOCTOATEILHON padoThl. Ha mekiusax u3naraercs cojaepkaHue Kypca ¢ mpu-
MepaMu, Pa3zbACHIIONIMMU OCHOBHbIE MaTeMAaTUUECKUE OHATHUS U onpeneneHus. Ha npakruyeckux
3aHATHUSAX CTYJEHTHI OBJIAJIEBAIOT METOJAaMU PEIICHUS M MCCIIEIOBaHUS MAaTEeMaTHUYECKUX 3a/1ad Ha
OCHOBaHUU TEOPETUYECKUX MOJIOKEHUN AUCIUILTHHBL. CamMocTosITeNnbHas paboTa COCTOUT U3 OCBO-
€HUS TEOPHUH, BBITIOJHEHUS OOITUX MPAKTUICCKUX 33aJIaHU M TTOATOTOBKHU K HANMCAHUIO KOHTPOJIb-
HBIX paboT.

2 MeToanyeckue yKazaHusi o padore o0y4aromuxcs BO BpeMs NPoBeieHus JeKI Ui

[IpenogaBarento, BenyleMy Kypc, peKOMEHAYeTCsl Ha BBOJIHOM JIEKIIUH ONPEAETUTh CTPYK-
Typy Kypca, HOSCHUTH LETH U 33/1a4l U3y4EeHHUs JUCIUIUIUHBL, C(OPMYIHPOBATH OCHOBHBIE BONPO-
Chbl U TpeOOBaHUA K pe3ysibTaTaM ocBoeHus. [Ipu paccMOTpeHnr TeMbl BaXKHO BBIACIUTH OCHOBHBIC
MOHATHUSA U ONpPEIETICHUs, KeJlaTebHA UX BU3YyaTU3allusl.



B monbope marepuana K 3aHATUSAM CIIEAyeT PYKOBOJCTBOBATHCS pabodyeil Mmporpammoit
yueOHOM AUCHMILIMHBL, 0o0palas BHUMaHHE HAa KOMIIETEHLMHU, YKa3aHHbIE B (eepaabHOM ToCy-
JApCTBEHHOM 00pa30BaTEIbHOM CTaHJApTEe BhICIIEro oOpa3oBanus. Ha mepBom 3aHsATHH Mpemnoja-
BaTelb 00s13aH JIOBECTH /10 00yJaromuxcsi TpeOOBaHUs K TEKYIIEH W UTOrOBOM aTTecTaluu, Mopsi-
JOK paboThl B AyAUTOPHH W HAIIETUTHh UX HA TPOBEACHHUE CAMOCTOSITEILHON paboThl C y4€TOM KO-
JMYECTBA YacOB, OTBEJICHHBIX Ha Hee yYECOHBIM IIAHOM.

Pexomenays nuteparypy Ajii CaMOCTOSATENIBHOTO M3Y4YEHUSs, MpernoaaBaTeib JTOJDKEH Mak-
CUMaJIbHO MCIIOJIb30BaTh BO3MOXHOCTH, Mpejiaraempie ouoimorekoir BUIIII, B Tom umcie ee
3JIEKTPOHHBIMU PECYpPCaMU, a TAK>Ke JeJIaTh aKIEHT Ha MpUBJIeUeHUE pecypcoB HTepHeT.

Br160op MeTo10B 1 hopM 00yUIEHHUS MOKET OIIPEACIATHCS:

— o0mMu 1enssMu 00pa3oBaHUs, BOCIIUTAHUS, PA3BUTHS M IICUXOJOTUYECKON MOATOTOBKH
oOydJaronmxcs;

— OCOOEHHOCTSIMH METOJMKH TPETOAaBaHus KOHKPETHON yueOHOW MUCIUIUIMHBI U CHEIU-
¢bukoii ee TpeOoBaHUM K 0TOOPY TUAAKTUUECKUX METO/IOB;

— LEeJSAMU, 33aJla4aMu U COJIEp)KaHNUEM MaTepHalia KOHKPETHOTO 3aHSTHS,

— BpEMEHEM, OTBEJCHHBIM Ha U3YUYE€HHUE TOTO UM MHOTO MaTepuana;

— YPOBHEM IOATOTOBICHHOCTH 00yUYarOIINXCS,

— YpOBHEM MaTepHalbHOW OCHALIEHHOCTH, HATUYHEM 000pyAOBaHUs, HATIAIHBIX TOCOOUH,
TEXHUYECKUX CPEJICTB;

— YPOBHEM MOATOTOBIEHHOCTH U JIMYHBIX KAYECTB CAMOI'0 [IPENOIaBaTes.

Jlexuuu AOMKHBI 1aBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM MO TUCIHIUINHE,
KOHIIEHTPUPOBATh BHUMaHHE 00yJaronnxcsa Ha HanOoJiee CI0XKHBIX U Y3JI0BBIX Bompocax. Jlekiuu
clelyeT u3jaratb B TPAJUIIMOHHOM WJIM B MPOOJIEMHOM CTHUJIE: CTaBUTh BOIMPOCHI M Ipeiararhb
MOAXOJIbI K UX perieHuto. Heo0XoaumMo cTuMynupoBaTh aKTUBHYIO IO3HABATEIBHYIO J1€ATEIbHOCTD
Y MHTEpEC K IUCIUIUTHHE, (OPMUPOBATH TBOPUYECKOE MBIIUICHHUE, PUOETaTh K MPOTHBOIIOCTABIIE-
HUSM M CpPaBHEHHSM, JellaTh 00OOIIeHHs, aKTUBU3UPOBATh BHUMAaHUE O0y4aeMbIX IyTeM IOCTa-
HOBKH MPOOJIEMHBIX BOMPOCOB, CTUMYJIMPOBATh UX MBICIIMTEILHYIO JIESITEIBHOCTD, PACKphIBast B3a-
MMOCBSI3U MEXAY Pa3IuYHbIMU SIBICHUSMU, TOOLIPSITh JUCKYCCHIO.

B coBpeMeHHBIX YCIOBHUSX METOJIUYECKUN apCeHaT JIEKIIMHU CYIIECTBEHHO TMOMOIHUIICS HH-
(hopMaIMOHHBIMU U TEXHUYECKUMH CPEICTBAMH O0yUYEHHS, UTO MO3BOJISET pa3HOOOPa3UTh MaTepH-
aJl ¥ pacIIUPUTh KaHAJIBI €ro TIepelavu, UCTIONIBb3Ysl JICKIIUI0-BU3YaTIN3alluIo0, B pE3yJIbTaTe 4ero J0-
MIOJIHUTENIBHOE Kau4eCTBO YCBOEHUSI TEOPETHUUECKOT0 MaTepuaa JOCTUTAETCS 3a CUET MPUMEHEHUS
MIPUHITUTIA HATJISTHOCTH B OOYYECHUH.

B nexuuu cienyeTr mIMPOKO MCIONB30BAaTh MPUHIUI 3BPUCTUYHOCTH, YTO MO3BOJIUT Ooee
IYOOKO U3YYHTh ITPOOJIEMY, MOCKOJIBKY BO3HUKAIOIINE TPOTUBOPEUHS JIETKO Pa3pelIatoTCs B XO/1€
KOJUIEKTUBHOTO OOCYXKIEHHS. DBPUCTUUYECKOE M3JIOKEHHE MaTepuaia MPEArnoyaraeT MmocTaHOBKY
poOJIeMHBIX BOMPOCOB. [IpoOaeMHBII BOIIPOC COAEPKUT B ceOe TUATCKTUUECKOE MPOTUBOPEUHE,
KOTOPOE U SIBIISIETCA «ITYCKOBBIM MEXaHU3MOM» MPOLECCOB MBIIUICHHS, aKTUBU3UPYET CTPEMIICHUE
HaWTH OTBET Ha BOIPOC (OH CTAHOBUTCS CBOETO PO/ia CAMOCTOSITENIbHOM MIO3HABATEIbHOM 3a/1a4eii).

[TpoGnemHas nekiust MOOYKIaeT ayAUTOPUIO K aKTUBHOMY BKIIFOUEHHUIO B YCBOCHHE U 00-
CykJeHue matepraina. HaxoxaeHue oTBeTOB Ha HEOJHO3HAYHBIE BOIIPOCH CTUMYJIHUPYET Pa3BUTHE
TBOPYECKOTO MBIIIJICHUS.

Bormpocsl, pennaraembie ayJUTOPUN TSI Pa3MBIIIIEHUS, JOJKHBI MMOO0YKIaTh 00ydaeMbIX
MCIOJIb30BaTh UMEIOIIUECS 3HAHUS. B KOHIIE JTEKIINN HEOOXOAMMO JeNaTh BBIBOJBI U CTABUTH 3a/1a-
YH Ha CAMOCTOSITEIILHYIO PaboTy.

Bo Bpems TeKIIMOHHBIX 3aHATHI PEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBAHUE YIeOHOTO MaTe-
puana, obpamaTh BHUMaHue Ha (HOPMYITUPOBKHA U KATETOPUH, PACKPBIBAIOIINE CYTh TOTO WM WUHO-
r'O SIBJICHUS WJIM MPOIIECCOB, HAYYHBIE BHIBOJIBI U MPAKTUUYECKUE PEKOMEHAALINH.

TeMaTuka JIEKIIMOHHBIX 3AHATHI

Jlekuus 1. Teopusi MHOKeCTB.

Bomnpocsr:

1. ITousatue mHO)ecTBa. CrIOCOOBI 3aJaHHSI MHOXKECTB.



2. Onepauuu Hajx MHOXecTBamH. Jluarpammbl Oiinepa. CBOHCTBa omeparuii HajJ MHOXe-
cTBaMHU. MOIIHOCTh MHOXKECTBA. YNCIOBBIE MHOXKECTBA. [IeKapTOBO MPOU3BEICHUE MHOXKECTB.

3. OcHoBHBIE HOPMYIIBI KOMOMHATOPUKH.

KnroueBble MOHATHSA: NOHATHE MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEUHOE MHOXKECTBO, 2
crioco0a 3a7jaHus MHOXKECTB, IIOJJMHOKECTBO MHOXECTBA, MEPECEUCHUE MHOXKECTB, OObEAMHEHUE
MHOYECTB, JOIOJIHEHHE MHOXKECTBA, PA3HOCTh MHOXKECTB, JAMarpamMMbl Diijepa, CBOHCTBa omepa-
LIUH HaJ MHOXECTBAMM, MOIIHOCTb MHOYKECTBA, YHCJIOBBIE MHOXECTBA, JIEKAPTOBO MPOU3BEICHUE
JIBYX MHOJKECTB, IIPABUJIO CYMMBI U IPOU3BENICHHS], PA3MELIEHUs, IEPECTAHOBKU M COUETAHHUS.

Jexuusa 2. Maremarndeckas JIOTHKA.

Bomnpocksr:

1. Bricka3biBanus. [IpocTbie U coOCTaBHbBIE BbICKa3bIBaHMSL.

2. OcHOBHBIE OnIepalK HaJl BbICKa3blBaHUAMU. VX cBOMcTBA.

3. Tabnuia HICTUHHOCTH.

KnroueBble MOHATHS: BBICKAa3bIBaHHME, NIPOCTOE U COCTABHOE BBICKA3bIBAHME, UCTHHHOE U
JIO’)KHOE BBICKA3bIBAaHUE, OTPULIAHUE BBICKA3bIBAHUS, KOHBIOHKIUS JIBYX BBICKa3bIBaHUH, JU3BIOHK-
LU IBYX BBICKA3bIBAHMM, UMIUIMKALUS IBYX BBICKA3bIBAHMM, SKBUBAJICHLUS JIBYX BBICKA3bIBAHUH,
CBOMCTBA JIOTHUECKUX OIEpalii HaJ BBHICKa3bIBAHUSAMHU, Jorudeckas opmyia. Tabiamia HCTUHHO-
CTH.

Jexuus 3. Beenenue B MaTeMaTH4YeCKHil aHAJIN3.

Bompocsr:

1. Onpenenenne (QyHKIIUU W OCHOBHBIE CITOCOOBI e€ 3amanus. OCHOBHBIE 3JIEMCHTApHBIC,
CJIO’KHBIE U 3JIEeMEHTapHbIE (PYHKLIUH.

2. OCHOBHBIE XapaKTEPUCTUKU QYHKIIUH.

3. OkpectHOCTh TOUkH. [Ipeaen nepeMeHHO.

4. Ilpenen pynkuuu B Touke. OJHOCTOPOHHUE MPENEIIBL.

5. Ilpenen ¢pynkuuu Ha 6eckoHeyHOCTH. OHOCTOPOHHME IPEEIIbl Ha OECKOHEYHOCTH.

6. beckoHeuHO Masbie 1 OECKOHEYHO OOJbINe PYHKITUH, UX OCHOBHBIE CBOWCTBA.

7. DopMyIUPOBKM OCHOBHBIX TeopeM o mpezenax QpyHkiuil. Heompenen€HHOCTH 4yeThIpEX
OCHOBHBIX BUJIOB.

8. IlepBslii ¥ BTOpPOIl 3amMeyaTeIbHbIE TPEJIEIbI.

KntoueBble MOHATHS: MHOXECTBO, KOHEUHbIE U OECKOHEUHBIE MPOMEXKYTKH, JIOTMUECKUE
CUMBOJIBI, (DYHKIIHSI, apryMeHT (DYHKIMHM, OCHOBHBIE 3JIEMEHTAapHbIE WM MpocTeline (yHKINH,
clIoKHast QYHKIUS, CyNepno3unus pyHKINN, dJeMeHTapHble (PYHKIIMH, OKPECTHOCTh TOUKH, PaJIH-
yC OKPECTHOCTH, HEOTPAHUUEHHO NPUOIMKAETCs, IEpEMEHHAsl CTPEMUTCS K IpeJeny, nepeMeHHas
CTpEMUTCS] K OECKOHEYHOCTH, Mpeaea QyHKIMU B TOUKE, IPEJEI CleBa, pejien clpaBa, NepeMeH-
Hasi CTPEeMUTCS K OECKOHEUHOCTH, Mpejes cieBa, Mpeaesl ChpaBa, OECKOHEYHO Mayas (yHKIHA,
O0eckoHEeYHO OosblIast GyHKIMS, Npeeibl apuMeTHYecKuX JTeHCTBUN HaJ QYHKIMSIMU; HEOIpeie-
aéunoctu Buaa (0/0), (co/o0), (00-00), (0-00); packpbITHE HEONPEACIEHHOCTH, OCCKOHEYHO MaJIbIi ap-
T'YMEHT, JiBa 3aMeUaTelIbHBIX Mpezesa, HeonpenenéHnocty uaa (1°).

Jlexknus 4. IndppepennuaibHoe ucuuciaeHue.

Bomnpocsr:

1. Onpenenenue Npon3BOAHOMN, €€ reOMETPUUECKUN U GPU3NUYECKUN CMBICI.

2. [luddepeHiupyeMocTb M HENpepbIBHOCTh GyHKUuU. Dopmynsl auddepeHunpoBaHus
OCHOBHBIX 3JIEMEHTapHbIX (QYHKIUH.

3. IlpaBuna quddepeHnrpoBaHus dJIEMEHTAPHBIX (PYHKITHIA.

4. Iudpdepenunan pyukuuu. ['eomerpruyeckuit cmbica quddepeHiuana.

5. Onpenenenne MOHOTOHHBIX (YHKIUH. /locTaTouHbIEe YCIOBUS MOHOTOHHOCTH.

6. Toukn skcTpemMyma u dKcTpeMyM QyHKIH. HeoOXoaumble i T0CTaTOYHBIE YCIOBUS DKC-
TpeMyMa.

7. HauGosnpiiee 1 HanMeHbIIIee 3HAaYCHHS (PyHKITUH.

8. BrimykistocTh 1 BOrHYTOCTh rpaduka ¢pynkiuu. Touku neperuda rpaduka.

9. AcumntoThl rpaduka GyHKITUH.



10. [Mnan momHOTO UCCIeaOoBaHMs PYHKIIMH U TIOCTpOoeHus e€ rpaduka.

KiroueBbie OHSTHS: MIpUpaIlleHHe apryMeHTa, pupaiieHue GyHKIUU, Tpeaesl OTHOIIECHUS
npupameHus QyHKIUK K MPHPAIIEHUI0 apryMeHTa, Mpou3BoaHAas (YHKIMH, CEKyIlasi, KacaTellb-
Hasl, YIJIOBOM KO3(QUIIMEHT KacaTeabHOM, CKOPOCTh MPU MPSMOJIMHEHHOM JIBUKEHUU; TPOU3BO/I-
Has anreOpanyeckol cyMMbl ()YHKIIHA, TPOU3BOIHAS MPOU3BEICHHUS M YAaCTHOTO ABYX (YHKIIHH,
MIPOM3BOJIHAS CIIOKHOM (DYHKIMU; TIaBHAs JTUHEHHAs 4acTh nmpupaiieHus GyHKIuu, quddepeHiu-
aJl aprymeHTa, oTHoueHue nupdepenuuana GyHkuuu K quddepeHnuany apryMenrTa; NoCTOsIHHbIE,
BO3pacTawlnue, yobiBaroue (yHKIMH; TOYKA MakCUMyMa U TOYKM MHHHMMYMa; CTallHOHApHbIE
TOYKU U KPUTUYECKHE TOYKU 1-Tr0 poaa; rpaduk BHITYKIBINA, TpaK BOTHYTHIN; pacloyioKeHUe Ka-
caTeNbHOM OTHOCUTENBHO rpaduka; Touku neperuda rpaduka, KpUTUYECKHE TOUKH 2-TO poja; Bep-
TUKaJbHbIE, TOPU30OHTAIBHBIC U HAKJIOHHBIE aCUMIITOTHI TpaduKa; HHTEPBaJIbl MOHOTOHHOCTH, TOY-
KM DKCTPEMyMa U 3KCTPEMYMbl; MHTEPBAJIbl BBITYKJIOCTH, BOTHYTOCTH M TOYKU Teperuda; TOUKu
nepeceueHus rpaduka ¢ OCsIMH KOOPAMHAT.

Jlexnus 5. UHTEerpajibHOE HCUYUCIEHHE,

Bomnpocsr:

1. IlepBooOpa3Hnas u HeonpenenEHHbIi nHTerpai. CBOCTBa HEONPEAEIEHHOTO HHTETpaa.

2. Tabnuua HeonpeAeIEHHBIX HHTETPAIOB. MEeTO ] HEMOCPEICTBEHHOTO HHTET PHPOBAHUSI.

3. MeTtoa MHTErpUpOBaHUS 3aMEHOM ITEPEMEHHOM.

4. MeToJ UHTETpUPOBAHUS 110 YACTSM.

5. Ompenenenue onpeneaHHOro0 MHTErpaja Kak Mpefesia UHTerpajibHoi cyMMbl. Teopema
CYLIECTBOBAHUSI ONIPEEIEHHOTO UHTETpaIa.

6. OcHOBHBIE CBOWCTBA OMPEACIEHHOTO UHTErpaa.

7. Bpruucienue onpeaes€éHHOro HHTerpaa.

8. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO POJIA.

9. 'eomeTpuYeCcKUil CMBICIT ONIPEICIICHHOTO MHTETpaia.

10. Boruncnenue miomaay miockoi (GUryps.

KnroueBble MOHATHA: NEpBOOOpa3zHas, HEONPEIENEHHbIN HMHTErpan Kak oOLIMil BHUJ BceX
NepBOOOPA3HBIX, IEPEMEHHAs HHTEIPUPOBaHUS, OJbIHTErpaIbHas (QyHKIMS, TaOIKIIa HHTETPAJIOB,
METO]Ibl MHTETPUPOBAaHMsI, UHTErpaibHasi KpuBasi; (opMyJia 3aMEHbI IIEPEMEHHON B HeolpeneneH-
HOM HMHTEerpajie, MEeTOJ MOJICTAHOBKHU, oOpalieHue npaBuwia auddepeHuupoBaHus MpOU3BeICHUs
IByX GyHKIUH; (opMysla MHTETPUPOBAaHUS IO YAaCTSIM JJIs HEOINpeAeNEHHOrO0 HHTEerpaia; TpU
IPYIIIBl UHTETPasIoB, OEPYyLINXCS METOJJOM HHTETPUPOBAHUS MO YACTAM; HHTETpajbHas CyMMa U €€
T€OMETPUUYECKHUIM CMBICH, Tpeie] HHTerpaibHOM cymMebl; hopmyna HeroTona-JleliOnuna, hopmyna
3aMeHbl NEPEeMEHHON B OIpeeNéHHOM HHTerpane, ¢opMmysia HHTETPUPOBAHUS MO YacTAM IS
OTIpeIeIEHHOT0 MHTErpana, HECOOCTBEHHBIM MHTErpall MEPBOr0 PojJa Kak MHTErpan OT HENpepbIB-
HOW (YHKIMHU 1O OECKOHEYHOMY NMPOMEXKYTKY, CXOJIUMOCTh U PacXOJUMOCTh HECOOCTBEHHOI'O MH-
Terpajia; KpUBOJIMHEWHAs Tpallelysl, FEOMETPHUUECKUI CMBICI ONPEIEIEHHOTO UHTErpaja OT HEOT-
punarenbHoi GyHKIMH, GopMyia IUIOMAIN KPUBOJUHEHHOM Tpanenuu, GpopMyia Mmiomaam mioc-
KOH (QUrypsbl.

Jlekuus 6-7. Cxyuaiinblie coObITHS.

Bormpocsr:

1. OcHoBHBIE TOHATHS TEOPUU BEPOSTHOCTEH.

2. AnreOpa COOBITHIA: SKBUBAJICHTHBIC COOBITHS; TPOTUBOIIOJIOXKHBIC; TOTIOJTHEHHE; 00HE/TH-
HEHHE COOBITHIN; TPOU3BEJICHUE COOBITHI; TOCTOBEPHOE  HEBO3MOXHOE COOBITHE.

3. CooTHOMIIEHUST MEKAY TPOTHUBOTIONOKHBIMH, IOCTOBEPHBIMH M HEBO3MOKHBIMH COOBITH-
SIMU.

4. TTone coOwrtrii. [TomHas rpynma coObITHIA.

5. IloHsiTHE BEPOSTHOCTH COOBITHSI.

6. AKCHOMBI TEOPHH BEPOSITHOCTEM.

7. CnencTBus U3 akCMOM TEOPUU BEPOSITHOCTEH.

8. Kitaccnueckoe 1 cTaTUCTHUYECKOE OMPEIETICHUST BEPOSITHOCTEH.



9. CoBMecTHMBIE M HECOBMECTHMBIE COObITHA. TeopeMa CIIOKEHHsI BEpOSATHOCTEH COBMe-
CTUMBIX COOBITUN. [IpUHITUTI CIIOKEHUS BEPOSTHOCTEH HECOBMECTUMBIX COOBITHIA.

10. OmpeneneHue YCIOBHON BEPOSTHOCTUA COOBITHS. 3aBUCUMBIC U HE3aBUCHMBIE COOBITHSI.
[IpuHIUIT YMHOXKEHHSI BEPOATHOCTEH 3aBUCHUMBIX COOBITHHA. [IpaBUIIO YMHOXKEHUS BEPOSTHOCTEH
HE3aBHCHUMBIX COOBITHIA.

11. BeposITHOCTB MOSABIIEHUS XOTSI ObI OJJTHOTO U3 COOBITHI, HE3aBUCUMBIX B COBOKYITHOCTH.

12. ®opmyna nonHoi BepoaTHocTH 1 hopmyna baiieca.

KitroueBble MOHATHUSA: HCIIBITAHKE, CIy4ailHOE, TOCTOBEPHOE U HEBO3MOXKHOE COOBITHS, MTPO-
TUBOIIOJIOKHOE COOBITHE, CyMMa JIBYX COOBITUH, IPOU3BEICHUE IBYX COOBITUH, ITOIHAS TPYIIA CO-
ObITHH, CTENEeHb BO3MOXKHOTO TOSIBICHUS COOBITHUS, BEPOSTHOCTH JOCTOBEPHOTO, HEBO3MOXKHOTO,
CIIy4aifHOrO COOBITHS, CUCTEMa aKCHOM TEOPHH BEPOSTHOCTEH, KJIACCHYECKOE OIpeesieHHE BEpO-
SATHOCTH, OTHOCUTEJIbHAs 4acTOTa COOBITUS, pa3MEIleHHUs, IEPECTAHOBKU U COYETAHUSI, COBMECTH-
MBIE€ U HECOBMECTHUMBIC COOBITHS, TEOpEMa CJIOXKEHUS BEPOSTHOCTEH COBMECTHUMBIX COOBITHIA,
MIPUHIIMIT CJIO’KEHUSI BEPOSTHOCTEH HECOBMECTHUMBIX COOBITHIA, YCIIOBHAsi BEPOSATHOCTb COOBITHSA,
3aBUCHMBbIE U HE3aBUCHMbIE COOBITUS, IPUHLIUII YMHOXKEHUSI BEPOATHOCTEH 3aBUCUMBIX COOBITUH,
MIPABHJIO YMHOXECHHS BEPOATHOCTEH HE3aBUCUMBIX COOBITHIA, BEPOSITHOCTh MOSIBICHUS XOTSI OBl 01~
HOTO U3 COOBITHH, HE3aBUCUMBIX B COBOKYITHOCTH, (POpMYJia IOJTHOM BEPOSATHOCTH U (opmyna baii-
eca.

Jlekuus 8. CnyyaiiHble BeJJMYHHBI.

Bompocsr:

1. IlonaTne AMCKPETHON Cay4yailHON BEIUYMHBI.

2. 3aKOH pacnpeaeneHus ClydaiiHOi BEeTUYHHBI.

3. buroMuanbpHOE pacmpe/ieieHne BEepOATHOCTEH TUCKPETHON CITY9alilHON BEIMIMHBI.

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

5. UncnoBble XapaKTEPUCTUKH TUCKPETHON CIy4allHOW BEIUYHHBI (MAaTEMaTHYECKOE OXKHU-
JaHue, JUCTIepCus U cpeHee KBaipaTHuecKoe OTKIOHeHue). X cBoiicTa.

6. [TonsiTue HeNpepHIBHOW CTy4YailHOW BETUYUHBI.

7. VIaTerpanbHas QyHKLUS paclpeaeseHNus U ee CBOMCTRA.

8. luddepennmanpras GyHKIUSA (MIOTHOCTH) PaCHpElEICHUsS] BEPOSATHOCTEH U €€ CBOW-
CTBa.

9. 'eomeTpuyecknii ¥ BEpOITHOCTHBIN CMBICH AudepeHnnanbHoi QyHKIHH.

10. YucnoBble XapaKTEpUCTUKU HENPEPBIBHOW CIy4allHOW BEIMYMHBI (MaTeMaTHYecKoe
OKUJaHKe, JUCIIEPCUs U CpeIHee KBaIpaTUYECKOE OTKIOHEHHUE).

11. HopmanbHbIi 3aKOH pacipeieeHHsL.

12. «[IpaBuiI0 TPEX CUTM».

KnroueBble NOHATHUS: TUCKpETHAsl cilydaiiHas BeIMUYMHA, TaOJIMIa pacipeaesieHus] JUCKPeT-
HOHM CIIy4ailHOW BEJIMYMHBI, MHOTOYTOJIbBHUK PAaCIpeIeiIeHUsT JUCKPETHOM CIIy4alHOW BEJIMYWHBI,
GyHKIUS pacmpeneseHus] BEepOATHOCTEH IHUCKPETHOM ciaydyailHOW BeiauuuHbl, cxema bepHymm,
dbopmyna beprynnm, 3akoH pacnpenenenus [lyaccona, cpeHee 9nuciio MOSBICHUS] COOBITUS, CPEI-
Hee apu(pMeTHYeCcKoe 3HaUeHHEe U MaTeMaTH4YeCKOe OXKUIaHUE JUCKPETHOHN CiydaifHOW BETUYMHBI,
LIEHTP pacIpeiesieHns BEPOSITHOCTEN, TUCIIEPCHs JUCKPETHOM ClIydyallHON BEJINYMHBI U €€ CPEeTHEE
KBaJpaTHUYECKOE OTKJIOHEHUE, HEMpepbIBHAS CiIydaiiHas BeJIMYMHA, UHTErpaibHas U AudQepeHin-
anbHasg QYHKIMM pacrpesiesieHus, BEpOSITHOCTh MONaAaHNs HENPEPBIBHOMN CydyailHON BEJIMYMHBI B
3aJJaHHbIM MHTEPBaJl, IJIOTHOCTh BEPOSTHOCTH, B3aUMOCBS3b MHTETPAIbHON U TuddepeHIaIbHON
GyHKIUH, KpuBas pacrpeaeaeHus] HEPEPbIBHON Cy4aifHON BEJIMYMHBI, HECOOCTBEHHbIE UHTErpa-
7l oT auddepeHnnanbHON QyHKINMHM, T€OMETPHUECKUIl U BEPOATHOCTHBIM cMBICT TuddepeHu-
abHOM (YHKIINH, MaTeMaTHYECKOe OKUaHKe, JUCIIEPCUs U CpeHee KBaApaTHIeCKoe OTKIOHEHHE
HENPEPBIBHON CIIy4allHOM BEIWYMHBI, KpuBas l'aycca, mapaMeTpbl HOPMAJIBHOTO pacHpeleNIeHus,
HOpMHUpOBaHHas KpuBas ['aycca, uHTerpan BeposiTHOocTedl M ¢yHkuus Jlammaca, «mmpaBuiio Tpex
CUTM).

Jleknus 9. CraTucruyeckasi 00padoTKa JaHHBIX.

Bompocstr:



1. 3amaun MaTeMaTUYECKOM CTATUCTHUKHU.

2. O0mue cBefeHUsI 0 BBIOOPOYHOM METO/IC.

3. Cratuctudeckoe pacrpeielieHIe BHIOOPKHU.

4. I'paduueckoe N300pakeHUE CTATUCTUUECKOTO PACIIPEACIICHUSL.

5. Omnupuueckas GyHKIUS pacHpeaeICHUS.

KiroueBble IOHATHA: MOHATHE MAaTEMATHYECKOM CTaTUCTHKH, 3ala4l MaTeMaTUYECKOHN cTa-
TUCTHKH, BEIOOPOYHBIN METO/]], TOHATHUS TEHEPAIBbHON U BHIOOPOYHOM COBOKYITHOCTH, PEIPE3eHTa-
TUBHOCTb BBIOOPKH, CTATUCTHUUECKUE PSAJIbl, IOCTPOCHUE BAPHALIMOHHBIX PsIOB, IUCKPETHBIA Bapu-
AllMOHHBIN psAJl, UHTEPBAJIbHBIM BapUALMOHHBIN PAJl, HOJUIOH U FMCTOrpaMMa 4acToT, IJIOTHOCTh
4acTOTBl U OTHOCHTEJIBHOW YacCTOThI, MOJA, pa3Max M MeJuaHa BapUallMOHHOIO psAla, dIMIIMpUYE-
cKkast QyHKIUS pacipeaeIeHuUs.

3. MeToanyeckne ykazaHus JJisi 00y4aoImmxcs M0 MOATOTOBKe K NPAKTHYECKUM 3aHATUSM

1. Urenue KOHCHEKTA JEKIMHA M Yy4eOHHMKA JIOJDKHO COMPOBOXKIATHCS MPAKTUYECKUM pelIe-
HUEM U UCCIIEJOBAHUEM MATEMaTUYECKHUX 3a/1a4 HA OCHOBAaHUH TECOPETHUYECKUX IIOJIOKEHUHN AUCIIU-
IUTMHBI, JJI Yero peKOMEHIYETCS 3aBECTHU CIIEUANIbHYIO TeTpaib. ECiM CTyAeHT BUAUT HECKOJIBKO
nyTel JUis pelieHus 3aJauu, TO OH JOJDKEH CPaBHMUTh MX U BBIOpaTh M3 HUX caMblil yo0HbIH. I1o-
JIE3HO J0 HayaJla BBIYMCICHHM COCTaBUTh KPAaTKHUM ILIaH peleHus. PemieHus 3agad U nIpuMeEpOB
CllelyeT u3jaraTh MoJApoOHO, 0OOCHOBBIBATh KaKIBIH 3Tall PELICHMs, UCXOJS U3 TEOPETUUYECKUX
MI0JIOXKEHUH Kypca. Beluncienus pacnosarath B CTPOroM HOPSJKE, OTIENSS BCIIOMOraTe/IbHbIE BbI-
YUCIEHUs OT OCHOBHBIX. OMMOOYHbBIE 3alUCH CIIeyeT HE CTHUpaTh U HE 3aMa3blBaTh, a 3a4epKH-
BaTb. B NMpoMEXyTOUYHBIX BBIYMCIEHUSX HE CIEAYET BBOJAUTH NMPUOJIMKEHHBbIC 3HAUEHUS KOPHEH,
norapudmMoB, yucia T U T.I. YepTe:ku MOKHO BBIIOJHATH OT PYKH, HO aKKypaTHO M B COOTBET-
CTBUHU C JAHHBIMH YCIIOBUSIMHU U yKa3zaHueM MmaciiuTtaba. Eciu yepTex Tpedyer 0co0o THIaTeIbHOTO
BBINOJIHEHUS], HAIIpUMED, IpU Tpapuueckoi NpoBepKe PELICHHUs, ITOTYYEHHOTO IMyTEM BBIUYUCICHHH,
TO CIEQYET MOJIb30BATHCS JUHEUKOMN, TPAHCIIOPTUPOM U JIEKAJIOM.

2. Pemienne Kaxaoro 3afjaHus JOJDKHO JIOBOJUTHCS JIO OKOHYATEIbHOI'O OTBETa, KOTOPOIO
TpeOyeT ycioBUe, U, IO BO3MOKHOCTH, B OOIIEM BHJIE C BHIBOJIOM (OPMYIIbI. 3aT€M B MOITYYEHHYIO
(bopMyiTy MOACTABISIOT YUCIOBbIE 3HAUCHUS (€CTIU TAaKOBBIE 1aHbl) BXOASIINX B HEEe OYKB.

3. [lomy4eHHBII OTBET CIEAYET MPOBEPATH CIIOCOOAMH, BHITEKAIONIMMH M3 CYIIECTBA JIaH-
HoOW 3ajmauu. Ecnu, Hampumep, pemianack 3afaya ¢ KOHKPETHBIM (PH3MUECKUM, F€OMETPUUYECKUM
WM HKOHOMUYECKUM COJIEPKAaHUEM, TO IMOJIE3HO MPEXKJIe BCEro MPOBEPUTH Pa3MEPHOCTH MOIY4EH-
Horo otBeta. [Tone3Ho Takxke, €cIM BO3MOXKHO, PELIMTh 3a7jauyy HECKOJIbKUMH CIOCO0aMH U CpaB-
HUTb TOJyYEHHbIE PE3YJIbTaThI.

4. Pemienue 3a/a4 OMPEAEICHHOTO TUIA HY)XHO NPOJODKATh /10 NMPHUOOPETEHUs TBEPIBIX
HaBBIKOB B UX peuieHnH. OJHAKO ClIeyeT MpelocTepedb OT BECbMa paclpOCTPaHEHHOW OIMIMOKH,
3aKJIIOYaoeiicss B TOM, YTO OJaromnojiyyHoe pelleHHe 3a7ad BOCIPUHMMAETCS CTYAEHTOM Kak
MIPU3HAK XOPOILIETro0 yCBOEHUs TeopuH. [IpaBuibHOE penieHre 3a1aun 4acTo MOJIydaeTcsl B pe3yiib-
TaTe MPUMEHEHUS] MEXaHUUYECKH 3ay4eHHBIX (JOpMYJ M YKa3aHUH MO UX MCIIOJIB30BaHHIO 0€3 MOHU-
MaHUs CYIIHOCTH. MOXHO CKa3aTh, YTO yMEHUE pelIaTh 3a7auu SBIsieTcd He0OXOAUMBIM, HO SIBHO
HEZ0CTAaTOYHBIM YCIOBHUEM XOPOIIEr0 3HAHUS TEOPUHU.

5. Ecnu mpu penieHun MpakTUYECKHX 33/ad y CTYJEHTa BO3HUKAIOT BOMPOCHI, Pa3pelInuTh
KOTOPBIE CAMOCTOSITETILHO HE yJaeTCsl, OH MOKET OOpaTUThCA K MPENOAABATENIO ISl TOJTY4YEHHUS OT
HEro yKa3aHul B BHJI€ MHCBMEHHOW WM YCTHOW KOHCYJIbTalMi. B cBOMX 3ampocax CTyAeHT J0JI-
’KEH TOYHO YKa3bIBaTh, B YEM OH HCIIBITHIBAET 3aTPYJHEHHE PU PEIICHUH 3a/1auM, KAKOB XapaKTep
3TOrO 3aTPYAHEHHUS, MPUBECTH IMpearoiaraeMblii MjaH pemeHus. 3a KOHCYIbTalluel cieayer o00-
pamarbcs U B CIy4asix, €CJIM BOZHUKHYT COMHEHUS B IPaBUJIBHOCTH OTBETOB PEILIAEMBIX 33]1a4 WM
B [IPaBWJIBHOCTH OTBETOB Ha BOMPOCHI JJII CAMOIIPOBEPKH.

TemMaTnka NpakTH4eCKUX 3aHATHH

3ansaTue 1. Teopus MHOXKECTB.

Bomnpocsr:

1. ITousitue MmHOXKEcTBA. CIIOCOOBI 3a1aHUI MHOKECTB.



2. Onepauuu Hajx MHOXecTBamH. Jluarpammbl Oiinepa. CBOHCTBa omeparuii HajJ MHOXe-

CTBaMH.

3. MomHOCTh MHOKECTBA.

4. YucrioBble MHOXKECTBA.

5. JlekapToBO MPOU3BEACHIE MHOXKECTB.

6. OcHOBHBIE (HOPMYJIBI KOMOMHATOPUKH.

KittoueBbie MOHATHS: TIOHATHE MHOKECTBA, ITYCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, 2

criocoba 3a7jaHusl MHOXKECTB, MOAMHOXECTBO MHOXKECTBA, MEPECeUYCHUE MHOXKECTB, 00bEeINHEHUE
MHOXECTB, JIONOJIHEHHE MHOXXECTBA, PA3HOCTh MHOXKECTB, AHarpaMMbl Dijiepa, CBOMCTBa omnepa-
MA HaJ MHOXECTBaMM, MOIIIHOCTh MHOXKECTBA, YMCIOBbIE MHOXECTBA, JIEKAPTOBO MPOU3BEACHUE
JIBYX MHOECTB, TPaBUJIO CYMMBI U MIPOU3BEACHUS, pa3MEIICHUS, IEPECTAHOBKU U COUECTAHMUS.

Samanus:

1. HazoBute Tpu 371€MEHTa MHOXKECTBA:

a) y4eOHBIX IIPEAMETOB, U3y4aeMbIX B Ha4aJIbHOH LIKOJIE;
0) YETHBIX HAaTypaJIbHbBIX YUCEIL;

B) YETHIPEXYTOJIbHUKOB.

2. 3anumuTe, UCTIONb3YS CHMBOJIBL:

a) Yucno 14 — HarypansHoe;

0) Uucno —7,1 He sBAsSETCS LEIBIM;

B) Uucio 0 — paunoHanbHOE;

r) 7 — 4HCIO AeHCTBUTENBHOE.
3. IlpounTaiite crieayromye BEICKa3bIBAaHUS U YKAKUTE CPEIU HUX BEpHBIE:

a) 100 € N; 0) 5,36 € Q; B)-/3 R,
r-8 e Z; n) 102 ¢ R; e)% eN;
x)—12 ¢ N; 3) V2 €Q; n)0 e N.
4. JTausl uncia: 0; 7; —3,8; —17; 325; /5. YcTaHOBHTE, KAKHE U3 HUX:
a) HaTypaJbHbIE; 0) uenele;

B) pallMOHAJILHBIE; I') IE€HCTBUTEINIbHBIE.

5. A — MHOXeCTBO pelneHuil ypapaenus X> + 1 = 0. BepHo 1u, 4t0o A — IIycTOE MHOKECTBO?

[IpuBenuTe npumep ypaBHEHHUsI, MHOXKECTBO PEIIEHUN KOTOPOIO COCTOUT H3:

a) OJTHOTO DJIEMCHTA;

0) IByX 2JIEMEHTOB;

B) TPEX 3JIEMEHTOB.

6. 3anmummTe MHOXKECTBO OYKB B CIIOBE «MaTeMaTHKa» U MHOKECTBO MHU(p B 3alKCH YHCIIa

5125353.

CCJII:

7. 3anummMTe ¢ MOMOIIBIO 3HaKa PaBEHCTBA U (PUTYPHBIX CKOOOK MPEIOKEHUS :

a) X — MHOxecTBO uncen 0, 1, 2, 3,4, 5;

0) Y — MmHOKecTBO OYKB a, b, C.

8. 3anuiuTe, UCMONB3Ysl CUMBOJIBI, MHOKECTBO P, €cii OHO COCTOUT M3 HATYpalbHBIX YH-

a) 6onpmux 100, Ho merbmux 200;

0) menpmux 150.

9. IlepeunciuTe 37€MEHTHI CIIEAYIOIMIUX MHOXKECTB!

a) A — MHOXECTBO HEUETHBIX OJTHO3HAYHBIX YHCEIT,

6) B — MHOXeCTBO HaTypaJIbHBIX YUCEN, MEHBIINX WIH paBHbIX 20;
B) C — MHOXXECTBO JBY3HAYHBIX YHCeN, Aensmuxcs Ha 10.

10. Vkaxxure XapakTepuCTHUYECKOE CBOMCTBO 3JIEMEHTOB MHOKECTBA:
a) {a,e, € u,0,V,09, 10, 1, bl };

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

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

11. M300pa3ute Ha KOOPAMHATHON MPSMONW MHOXKECTBO PELICHHI HEPaBEHCTBA, €CIU X —



JNIEUCTBUTEIILHOE YHUCIIO:

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

B) 4,5<x<4; r)2,7<x<9.

12. MuoxectBo C cocTouT U3 KBaJpara, Kpyra u TpeyroibHuka. [IpuHaanexar au sToMy
MHO>KECTBY JIMaroHajb KBajpaTa U LIEHTp Kpyra?

13. MI3BecTHO, YTO AJIEMEHT & COJACPKHUTCS BO MHOXKecTBe A 1 Bo MHOXKecTBe B. Cnenyer nu
U3 3TOTO, YTO:

a) AcB; 0) BC A B) A=DB?

14. N3006pa3ute mpu MOMOIIK KPYroB Dilyiepa OTHOIICHH Mex 1y MHOkecTBamu A u B, ec-

T

a) A — MHOXeCTBO IBY3HauHbIX uncen, B = {3, 43, 34, 56, 103};

0) A — MHOXXECTBO JIBY3HAUHBIX UKCel, B — MHOXXECTBO YETHBIX HATYpPaJIbHBIX YUCEN;

B) A — MHOXKECTBO JIBY3HAUYHBIX YuCell, B — MHOKECTBO TpeX3HAYHBIX YUCEIT,;

r) A — MHOXECTBO JIBy3HaUHBIX 4MCell, B — MHOXXECTBO HaTypaJIbHBIX YHCEJI, HE MEHBIINX
10.

15. Tano wmuHoxectBo P ={3,5,7,9}. OOpa3yiiTe BCEBO3MOXHBIC €r0 IOIMHOKECTBA.
CKOJIBKO UX JOJDKHO OBITH?

16. Kakoe 13 JaHHBIX MHOKECTB SIBJISIETCS ITOIMHOKECTBOM JIPYTOro:

a) A — MHOXECTBO HaTypaJIbHBIX YHUCEIN, KpaTHbIX 2, B — MHOXKeCTBO HATypaJbHBIX YHCE,
KpaTHbIX 6, C — MHOXECTBO HAaTypaJlbHBIX YUCEN, KPATHBIX 3;

0) A — MHOXXECTBO TPEYTrOJIbHUKOB, B — MHOXXECTBO MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, C —
MHOKECTBO OCTPOYTOJIBHBIX TPEYrOJIbHHUKOB.

17. Haiinute nepeceuenne MuokecTB A u B, ecnu:

a)A={a b,cde f},B={b, e f Kk},

6) 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. U3 kakux 371€MEHTOB COCTOUT MEpecedeHre MHOKECTBA OYKB B CIIOBE «MAaT€MaTUKa» U
MHOECTBa OYKB B CIIOBE «T€OMETPHSI»?

19. M — MHOX€CTBO OJJHO3HAUHBIX YHCeN, P — MHOYKECTBO HEYETHBIX HATypaIbHBIX YHUCEIL.
W3 xakux yuces cOCTOUT NepeceueHune JanHbIX MHOkecTB? Coaepakarcs au B HeM uucia —7 u 9?7

20. HauepTuTe n1Ba TpeyrojbHHKa TaK, YTOObI MX IepeceyeHHeM: a) Obll TPEYroJbHUK;
0) ObLI OTPE30K; B) ObLJIA TOUKA.

21. Vcnionb3ys KOOPAMHATHYIO MPSMYI0, HAWIUTE TMepeceueHre MHOXKECTB pelleHul Hepa-
BEHCTB, B KOTOPBIX X — IEHCTBUTEINEHOE YHCIIO:

aA)X>-2ux>0; 0)X>-3,7ux<4;

B)X>5uX<-7,5; r—2<x<4ux=>-1,

o) —7<X<5u—-6<x<2,

22. Haiinure o0benuuenne MHOKeCTB A u B, ecn:

a)A={a b,c,de f},B={b,ef Kk}

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. V3 KakuX DJIEMEHTOB COCTOUT OOBEIMHEHUE MHOXECTBA OYKB B CJIOBE «MaTeMaTHKa» U
MHOYECTBa OYKB B CIIOBE «T'€OMETPHSI»?

24. Vicnonp3yst KOOPIUHATHYIO TIPSIMYIO, HalInTe 00heTMHEHNE MHOXKECTB PEIICHH Hepa-
BEHCTB, B KOTOPBIX X — IEHCTBUTEIBHOE YHUCIIO:

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

B)X>5uX<-7,5; r)—2<x<4ux=>-1,

n)—7<X<5u—-6<x<2.

25. HaiimuTe pa3sHocTh MHOXECTB A 1 B, ecin:

a)A={1,23,4,56} B={24,6,8, 10},

0)A={1,23,4,56} B=U,

B)A={1,2, 34,5 6} B={1, 3,5}



r)A={1,23,4,506}B={6,234,5,1}.

26. Haiinnre nononnenune MHOecTBa Y 10 MHOXeCTBA X, €CIIU:

a) X — MHOkecTBO Touek npsimoit AB, Y — MHOkecTBO TOuek oTpe3ka AB;

6) X — MHOKECTBO TOUYEK KBaJpaTa, Y — MHOXECTBO TOUYEK KPyra, BHMCAHHOT'O B 3TOT KBaJ-
part;

B) X — MHOKECTBO MPSAMOYTOJILHUKOB, Y — MHOXKECTBO KBa/IpaToB.

27. A — MHOXeCTBO HaTypaJbHBIX YUCEN, KPaTHBIX 7, B — MHOXeCTBO HaTypalbHBIX YHUCET,
KpaTHbIX 3, C — MHOXECTBO YETHBIX HaTypaJIbHbIX 4ncell. 13 Kakux 4rcen cOCTOST MHOKECTBA:

a) (AnB)\C; 0) (AuB)\C;

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

28. IlepeuncnuTe 2JIeMEHTHI JieKapToBa pousBeaeHus A x B, eciu:

a)A={a b,c,d} B={bkl};

6)A=B={a, b, c};

B)A={a b, c},B=0.

29. IlpoBepbre cnpaBemmBocTh paBeHcTBa (AU B)xC=(AxC)u (BxC) mns wmHo-
xectB A={3,5,7}, B={7,9} C={0, 1}.

30. Kakyto ¢urypy o0pa3yroT TOUKH, €CIH UX aOCIIMCChI IPUHAIICKAT MHOKECTBY [—2; 2],
a opAMHATHI — MHOXeCTBY [—3; 3]?

31. 300pa3ute B pSIMOYTOJILHOM cHCTEME KOOPJAMHAT MHOKECTBO A X B, ecnu:

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

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

B) A=R, B =12; 4].

32. llIkonpHukK K3 Bosdrorpaga cobpaiuck Ha KaHUKYNbI oexaTth B MOCKBY, IIOCETUB 110
nopore Hrxuuii Hosropoa. 13 Bonrorpana B Huxauit HOBropox MOKHO OTIIPaBUTHCS HA TEIUIO-
xoze i noesze, a u3 Huwxnero Hoeropoga B MockBy — Ha caMoieTe, TEIJIOX0/e WM aBToOyce.
CKOJBPKMMHU pa3IMYHBIMU CIIOCOOAMHM MOTYT pebsiTa OCYLIECTBUThH cBoe myrtemecTBue? HazoBure
BCE BO3MOJKHBIE BAPUAHTBI ITOTO MyTELIECTBUS.

33. CKOIBKO TPEX3HAYHBIX YHCET MOYKHO COCTABHUTBH M3 TPEX PA3JIMYHBIX, HE PABHBIX HYIIO
upp?

34. CKOITbKO BCEBO3MOKHBIX YETBIPEX3HAYHBIX YHCET MOXHO COCTaBUTh, MCIONB3YS JUIS
3anuck Mdpsl 1, 2, 3 u 4?7 KakoBa pa3HOCTb MEXAY CaMbIM OOJBIIMM M CAMbIM MaJICHBKUM M3
HUX?

38. U3 mudp 0, 1, 2, 3, 4 cocTaBnsAIOT BCEBO3MOXKHbBIE MATU3HAYHBIC YHCIIA, IPUYEM TaK, YTO
B 3aIlMCH Ka)JI0T0 YKcia cojepkarcs Bce naHHble Huppbl. CKOIBKO MOKHO COCTaBUTh TAKUX YH-
cen? Yemy OyneT paBHa pa3HOCTh MEX/1y HAaUOOIBIINM U HAUMEHBIINUM U3 ITOJIyYE€HHBIX YUCeN?

40. ITokaxxuTe, 9YTO B CIEAYIONIMX 337a4aX PacCMaTPHUBAIOTCS COUYCTAHMS W HAWIUTE YUCIIO
COYETaHUM:

a) CKoIbKUMH crioco0aMu MOKHO BBIOpaTh U3 6 4elOBEK KOMHUCCHIO, COCTOSIINYIO U3 TpeX
4eNnoBeK?

6) CxonbKMMH CIIOcOOaMHM MOXKHO BBIOpAaTh 3 LBETHBIX PYYKH U3 O pa3IUYHBIX LIBETHBIX
pyuek?

42. 15 4emoBeK ChITpaliv APYT C APYTOM MO OJHOM mapTuu B maxmarbl. CKOJIBKO OBLIO CHIT-
paHo napTuii?

44. PemuTe cnenyronye 3a1aqu, UCIoab3ys (GopMyIIbL:

a) CKoJIbKO cioBapei He0OXOAWMO IMEpPEeBOAYMKY, YTOOBI OH MOTI' NEPEeBOJUTH HENOCpe-
CTBEHHO C JIF0OOTO U3 YETHIPEX S3bIKOB — PYCCKOI'0, aHTJIMIICKOTr0, HEMELKOIo U ()paHIly3CKOro — Ha
000 IpyToit U3 ITUX SA3BIKOB?

0) 'ocynapcTBenHble (hjaru HEKOTOPBIX CTPaH COCTOSIT U3 TPEX TOPU3OHTAIBHBIX MOJIOC
pasHoro 1Bera. CKOJIBKO pa3iM4YHBIX BapHaHTOB (uiaroB ¢ Oenol, CMHEH M KpacHOM mosiocamu
MOKHO COCTaBUTB?

B) Manbuuk BbIOpan B Oubnuorexe 5 kuur. Ilo mpaBuminam OMONIMOTEKH OJHOBPEMEHHO
MOJKHO B3SITh TOJBbKO 2 KHUT'H. CKOJIBKO y MaJlbyMKa BApUAHTOB BHIOOpA ABYX KHUT U3 MATH?



r) YetsIpe apyra coOpanuch Ha GyTOonbHBINA MaTd. Ho MM yianock Kynuth TOJIbKO 3 Ouite-
Ta. M3 CKONMbKMX BapuMaHTOB MM HAJ0 BBHIOpaTh TPOMKY cuacTiauBiieB? Kak ocyriecTBUTH BBIOOD,
4TOOBI Y BCeX pedaT ObUIM paBHBIC IIAHCHI OMACTh HA MaTY?

1) B xnacce 3 yueHuka Xopolo morT, 2 IpyruxX UrparoT Ha TUTape, a eme 1 ymeeT mokas3bl-
BaTh (hOKychl. CKOJBKUMHU CIIOCOOAMHU MOKHO COCTaBUTh KOHIIEPTHYIO Opuraay M3 MeBla, TUTapH-
cta u GOKycHUKA?

e) 3agaua Jleonapnaa Ditniepa. Tpoe rocnon mmpu BXoJie B pecTopaH OTJalH IIBEHIapy CBOU
IUIAINBI, a TMPH BBIXOJE MOJMY4YMWIN WX 00paTHO. CKOJBKO CYHIECTBYET BapHaHTOB, IPU KOTOPBIX
KaX/IbI U3 HUX TOJYYUT YYXKYIO IUIAITY?

) MMeeTcst TKaHb JBYX I[BETOB: TOIyOasi U 3esieHas, u Tpedyercs oOUTh AUBaH, KPECio U
cTyn. CKOJIBKO CYIIECTBYET PA3IMYHBIX BAPHAHTOB OOUBKH TOW MeOenn?

3ansaTue 2. MaremaTuueckas JIOTHUKA.

Bomnpocsr:

1. Bricka3biBaHUsl.

2. IIpocThie M COCTaBHBIC BHICKA3bIBAHUSI.

3. OcHOBHBIE Ollepaluy HaJl BhICKa3bIBaHUsAMU. VX cBOICTBA.

4, Tabnuna UCTUHHOCTH.

KiroueBble MOHATHA: BBICKA3bIBaHHE, MPOCTOE U COCTABHOE BBHICKA3bIBAaHUE, UCTHHHOE U
JIOKHOE BBICKA3bIBAHWE, OTPUIIAHNE BBHICKA3bIBAHUS, KOHBIOHKIIHS IBYX BBICKa3bIBaHUI, JU3BIOHK-
1S IBYX BBICKa3bIBaHUM, UMILIUKAIUS JIBYX BBICKA3bIBAHUH, SKBUBAJICHIIMS JBYX BBICKA3bIBAHHIM,
CBOWCTBA JIOTHUECKUX OIEpalnii HaJ BHICKa3bIBAHUSAMHU, Jorudeckas hopmyia. Tabiamma HCTUHHO-
CTH.

3anaHus:

1. Kakue 13 mpeiokeHul SBIAIOTCA BbICKa3biBaHUAMU? [ BHICKA3bIBAHUN OMpEEININTE,
VCTHHBI OHH WJIN JIOKHBI:

1) BykBa «a» — riiacHasl.

2) Kommprotep 0611 H300peTeH B cepenrne XX Beka.

3) Kaxkoii jummHe! 5Ta enTa?

4) Bce KOIIKH cepble.

5) Be3 Tpy/a He BBITAIUIIB U PHIOKY U3 TIPY/IA.

6)5-5=25.

7) Cnoxkure uncna 2 u 5.

8) H+ O = H0.

9) ANrOpHUTM — MMOCIEI0BATEIBLHOCTD ACHCTBUH (TUTaH).

10) Jlonmon — cronuna Uramuu.

11) IMpocnymraiite cooOLIeHHE.

12) Yucrno 11 siBsieTcst IPOCTHIM.

13) Jlenaiite yTpeHHIO 3apsiaKy!

14) 4+ 5 =10.

15) Ha3zoBute ycTpoiicTBO BBOa HH(GOPMAIIHH.

16) HexoTopsie MeBEIH KHUBYT Ha CEBEpe.

17) Ko orcyrcTBYyeT?

18) Knacc — rpynmna 00beKTOB € OIMHAKOBBIM HA0OPOM XapaKTEPHUCTHK.

19) x +2 >-5.

20) Eciu D < 0, To ypaBHEHHE HE HMEET PEIICHHS.

2. Jlanbl 1Ba mpocThIX BhICKa3piBaHus: A — «Yucno 10 — yetHoe» u B — «Bonk — TpaBos-
HO€ XHBOTHOE». COCTaBbTE U3 HUX BCE BO3MOXHBIE COCTABHBIE BHICKA3bIBAHUS U OIPENENINUTE MX
WUCTHHHOCTb.

3. 3anuIuTe ciaeylonue BICKa3bIBaHNS B BU/IE JIOTMYECKUX BBIPAYKECHHIA:

1) Yucio 17 HedeTHOE U IBY3HAYHOE.

2) HeBepHO, 4TO KOpOBa — XHUIITHOE KHBOTHOE.



3) Ha ypoke nHpOpMaTHKH CTYIEHTHI BHIOIHSIIN Ja00OPaTOPHYIO paboTy M coOoOIIamu pe-
3yJIbTaThl HCCIIEIOBAHUH TPENIOIaBaTEIIIO.

4) Ecau 9iciio ASTUTCs Ha 2, TO OHO — YETHOE.

5) [pu 3amep3aHuU BOIbI BBIICIACTCS TEILIO.

6) Eciu Mama — cectpa Carum, To Cara — Opatr Maiu.

7) KommbroTep BBIMOJTHSET BEIYMCICHUS, €CITH OH BKITFOUCH.

8) BoauTenbckre npaBa MOKHO HOJYYUTh TOTZIA M TOJIBKO TOTA, KOTAa TeOe MCIIOIHHUTCS
18 ner.

9) Ha ypoke nnpopmatuku He0OX0AUMO COOTIOIaTh OCOOBIC MPaBUIIa TIOBEACHUS.

10) Ecau s Kymuio si0J0KH Wik aOPUKOCHI, TO MIPUTOTOBIIO (DPYKTOBBIH MTUPOT.

4. Kakoe JOTHYECKOe BBIPAKEHUE COOTBETCTBYET BBICKa3bIBaHUIO: «TOUYKa X MPUHAIICKUAT
uaTepBany (a; b)»?

1) (x < a) unu (X > b);

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

3) He (X < a) wm (X < b);

4) (x > a) wu (X > b).

5. /st MaHHBIX JIOTMYECKHUX BBIPAXEHUN CcHOpMyTUpYyiTEe COCTaBHBIC BBHICKA3bIBAHHUSA Ha
OOBIYHOM SI3BIKE:

D(y>luy<3)uwm(y<8uy>4),

2) (x=y)u(x=2);

e (X<0)ux<10mwmy > 0;

4) (0<xX)u (X<5)u (e (y <10)).

6. ChopmynupyiTe OTPULIAHHSI CIICTYIONINX BbICKa3bIBAHHIA:

1) Dap0pyc — BeIcOUaiilas ropHas BepiirHa EBpornsr;

2)2>5;

3)10<7,

4) Bce HaTypasbHBIC YHCIIA LEIbIC;

5) YUepes mr00ble TPH TOUKH Ha IUIOCKOCTH MOXKHO MPOBECTH OKPYKHOCTB;

6) Tennucuct KadenbHUKOB He POUrpasl GUHATBHYIO UIPY;

7) MuiiieHb TOpPaXKeHA MEPBBIM BBICTPEIIOM;

8) Dt0 yTpo sicHOE U TerIoe;

9) Yucio N nenutcs Ha 2 WK Ha 3;

10) DTOT TpeyroabHUK PaBHOOCIPEHHBIN U MPSIMOYTOIbHBIH.

7. Ilo MuIIeHN MPOM3BENECHO TPH BBICTpena. PaccMoTpeHs! BhickasbiBaHusl Aj — « MHUIIEHB
nopaxkeHa i-bIM BbICTpesioM», rae i = 1, 2, 3. UTo 03Ha4YaloT CleAyoLIne JOrHYeCKHe BRIPaKCHUS?

1) AL+ Ao+ As;

2) A1- Az - Ag;

3) A+A +A.

8. Haiinute 3HaueHNe TOTUYECKUX BBIPAKEHUI:

1)(0OvO0)v (vl

2)(Lv1)v(@vO0);

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

H11&@v1)v(l0&1);

5 (11v1) & @v 1) & (11v0).

9. YmpocTHTe JTorn4ecKoe BhIpaKeHHE:

1) (AvB)vB; 2) (A&B)&B;
3) (A&B)&(A&B); 4) A&BVB;
5) AvA&B; 6) A& AVB.

10. CoctaBbTe TaOMUIBI HCTUHHOCTH JUTS CIETYIOLINX JIOTHYECKUX BBIPAKCHUM:

1)A&BVA,; 2) AVB&(BVA);



MHM.

CTETIEHH CHHYCAa M KOCHHYCa, (DOPMYJIIBI IEpeXo/a K MOJOBHHHOMY YTIIy.

3) AVB&(A&B);

5) (AvB)&(Bv AvB);

4) A&B <« (AvB);
6) (AvB)&(AvB).

3ansTue 3-4. BBeneHnne B MaTeMaTH4eCKUl aHAIH3.

Bomnpocksr:

1. ®ynknusa. O6nacts onpeaencHus GyHKIIHH.
2. Packpritue Heonpeaenéunoctu Buaa (0/0), 3a1aHHON OTHOILIEHHEM MHOTOYJICHOB.
3. Packpeitue nHeonpenenénnocteit Buaa (0/0), 3a1aHHBIX UPPANMOHAIBHBIMY BBIPAKCHH -

4. PackpbITHE HEONpeaeIEHHOCTEH Bra (00/00), 3aaHHBIX OTHOIIICHUEM MHOTOUJICHOB.

5. IlepBblii 3aMevaTenbHBIN IPEIE.

KitroueBbie moHsATHS: onpenenenne GyHKIUU, OCHOBHBIE dJIEMEHTapHbIE U CIOXKHbIE QYHK-
IIUH1, 00JIACTH ONPEACIICHUS CIIOKHON (PYHKIMH, TeOpeMa O Tpeesax apuhMeTHIeCKIX IeHCTBHMA
HaJ GYHKIHUSIMH, TIPe/Ie] HEMPEPhIBHON QyHKIIMU, HeonpeneaeéHHocTh Buaa (0/0), KpuTruaeckuit
MHOKHTEJb, IPABUIIO pacKpbITHs Heonpeaenénnoctu Buaa (0/0), pa3HOCTh KBapaToOB JABYX YHCEI,
BBIp@XEHHUE CONPSDKEHHOE TAaHHOMY, KPUTUYECKUN MHOXKUTEINb, TeOpeMa O Mpesieie KOpHsl, I1aB-
Hasl 9acTh MHOTOYJICHA, BEJTMYMHA 00paTHast 0ECKOHEUHO OOJIBIION, OCHOBHBIC TPUTOHOMETPHYE-
CKHE TOXAECTBa, (hOPMYJIbI CHHYCa U KOCHHYCA IBOMHOTO yria, GopMyibl TOHMKEHUS YETHOM

1. Haiigute oGnacTh onpenenenus GyHKINN, 3alaHHBIX (POPMYIIaMHU:

3amanud:
a) y= 3x-1.
5X+6 "

B) y=+2-3x+lgXx;

A Y= log (1-3x)
2. Haiinure npenens:
2 —
a) lim x4 ;
x>2 X —2
3X+6
B) lim ;
) x>-2 %% +8
0 2x* —5x -3
x>33x% —4x 15"

X3 —6x2+11x—6

K) lim >
x=>2 X —=3X+2

3. Haiigure npenens:

a) im V1+3x —1;
X

x—0

3-V5+Xx.

B) Im —;

) X—4 1_ IS_X

4. Haitnure npeensr:
X2 +2x+3

a) lim —————;
xom 2X° +3X+ 4

- x*+5 .
B) lim ——;
x>0 X< 4+ 3

1) lim 1+x+x% -1

x—0

5. Haiinure npenenst:

a) xlmo(\/“ x> —=X);

1
6) y=/3x-1
e
1

r) y:z—;
X —3x

. -1
6) lim 2=
) -1 X% —3X+2

2 x2 —2x -3’

. Ax? —25x+25 .
e) lim ————

x5 2X° —15X + 25

0) Iimﬁ;
B x+1-2
VX2 +1-1

r) lim —=—

6) lim - **3 .
xom 2X° +3X+ 4
2 50
r) lim (G +1200 ;
oo (X +1)

0) XIirrlo(\/1+ x> —X);




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

. . 1 12
lim (VX2 +x+1—vx2=x): e) lim| — — :
I[) Xa+oo( ) ) X—2 X—2 X3—8
3 2 2 _ 2
%) lim i( X : 3) lim \/;°>+x+x _\/92 2X + X
x>o| 3X°—4  3X+2 x-2 X°—3X+2 X°—3x+2
6. Haiinure npenemns:
. .2
a) lim s!n 4x : 6) lim sin 22x :
x-0 Sin 5x x—0 X
B) lim(x-ctg x) ; T) Iiml_c_izx'
x50 x>0 XSin X
. oxtgx . . sin?3x
o) lim—=—; e) lim ——.
) x>0 1— COS X ) =0 J1-3x% -1

3anstue 5-6. ludgdepenuuanbHoe ucHucjienme.

Bompocsr:

1. HaxokieHue TpOM3BOJHBIX C TIOMOIIBIO TAOIWIBI M mpaBui auddepeHImpoBaHus oc-
HOBHBIX 2JIEMEHTAPHBIX (YHKIUH.

2. ITpon3BOIHBIC CITOKHBIX (PYHKITHIA.

3. Auddepenunan GyHKIHUH.

4. YpaBHEHHE KacaTeIbHONH M HOPMaJH K TpapuKy (yHKIIHH.

5. Hanbonbiiee 1 HauMeHblee 3Ha4eHNs (PYHKIMU HA OTpE3Ke.

6. Mccrnenoanne GyHKINN U TIOCTPOSHUE TPAPHUKOB.

KitoueBbie MOHSTHS: ONpe/esieHne MPOU3BOAHOM; TalJuIa MPOU3BOJHBIX OCHOBHBIX 3JIe-
MEHTapHBIX (YHKIMN; TpaBwia auddepeHnnpoBaHus aaredpandeckoil CyMMBI, TIPOU3BENCHUS U
YacTHOTO JIBYX (DYHKUHMH, CyNeprno3unus AByX, TpEX u Oonee QpyHKIMM, mpaBuio quddepeHupo-
BaHUA CJIOXHOU QyHKIMH, GopMynbl TudepeHIupoBaHus CI0KHBIX U OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuid, nmpaBuia anpdepeHIupoBaHUsl CyMMBbI, MPOU3BEIACHUS M YAaCTHOTO JABYX (YHKIHH,
onpenenenue auddepenimana pynkiuu, hopmyna aguddepennnana GyHkuu, npauna gudde-
PEHLIMPOBAHUS CYMMBbI, IPOM3BEACHUS, YACTHOTO U CIOXHON (DYHKIIMHM, T€OMETPHUUECKUI CMBICH
MIPOU3BOIHOM B TOUKE, YpaBHEHHE MPSIMO, MPOXOSIIEH Yepe3 NaHHYI0 TOUKY C TaHHBIM YTIIOBBIM
KO3 PHUIMEHTOM, YCIOBUE MEPHEHIUKYIIPHOCTH ABYX NPsAMBIX, Teopema Beiiepmtpacca o cBoii-
CTBE (PYHKIIMM, HEMPEPBHIBHON HA OTpe3Ke, He0OXOUMOE YCIOBHE IKCTpeMyMa (yHKIMH, 00JIacTh
OIIpeJIeNIEHUs] U TOUKH pa3pbiBa (PYHKIMH, YETHOCTh U HEUETHOCTh (DYHKILMHU, BEPTHUKAIbHBIE, TOPH-
30HTAJILHBIE M HAKJIOHHBIE aCHMITOTHI rpadka, KPUTHUECKUE TOYKH 1-TO pojaa, HHTEPBAIbI MOHO-
TOHHOCTHU, TOUYKH IKCTPEMYMA M S3KCTPEMYMbI (YHKIINHU, KPUTHUECKUE TOUKU 2-TO POAA, HHTEPBAJIBI
BBIIYKJIOCTH M BOTHYTOCTH IrpaduKa, TOUKU Mepernda, TOUKH nepecedyeHus rpaduka ¢ ocaMu Koop-
JMHAT, TOCTpoeHue rpaduka GyHKINHU MO €€ MOJTHOMY HUCCIIE0BaHUIO.

Samanus:
1. Haiinure npou3BoaHbIe QYHKIIHIL:
1) y=7x"+3x* -4x-1; 2) y=W+%_%+2;
X2 X
3) y=‘{/?—4x6+5lnx—7cosx+tg x+ctgx; 4) y=log,x+3log,x;
il 8 6

5 :5X+6X+(—j ; 6) y=—————:

)y = )y ol
7) y=arctg x —arcctgx; 8) y=xtgx;
9) y=¥xInx; 10) y=x’log,x;

In x Jx

11) y=—=+xctg Xx; 12) y= :

) y= o e )y N

Xtg X
13) y= 1+gx2 '



2. Haﬁz[HTe 3HAUEHUS MPOU3BOAHON (YHKITHH:

a) f(x)= —1 Haiitu f'(0), f'(2), f'(-2).

0) f(x)=—-, Haitu f'(e), f[ j f'(e?).

3. HaI/II[I/ITe MPOU3BOIHBIC (YHKITHI:

1) y=sin(x* +5x+2); 2) y=+1+5c0sx
3) y=sin’x; 4) y=Insinx;
5) y=e""; 6) y=In(x*-3x+7);
1 X, a +x° .
7) y_EarcsmE, 8) y= a ey
9) y=In 1+2X; 10) y = xIn x +arcsinv/x ;

—2X
11) y = xarctgy/2x -1 — “2);_1.

4. Haigute muddepeHunanbl GyHKIUN:

1

a) y=e ©; 6) y =arcsinv/x;
B) y= x+1 r)y= CosX
Ix+1' 1-sinx

o 1
5. CocTaBbTe ypaBHEHHUs KacaTelbHOM 1 HOPMaIH K mapabojie Y = X% B Touke M [E; j

6. IIpu KakuX 3HAUEHHAX X KacaTelbHble K rpaduKy (GyHKINH Y = X° — X TapasuieabHbl Ips-

MO Y = X?
7. Haiiaute Hanboublliee 1 HAMMEHbIIIee 3HaYCHHs (YHKIIMH Ha 3aaHHOM OTpe3ke [a; b]:
a) y=x2+E—16; x e[L; 4] 0) y:4—x—i2; x e[1; 4].
X X
8. BrInosHUTE MOJTHOE MCCIE0BAHNE U TOCTPOTE rpaduKu GyHKIUI:
XX +4 . X —x+1
a) y= ; 0) y=——-.
) y= X2 )y x—-1
3ansitue 7-8. UHTErpajbHOE HCUHCIIEHHE.
Bomnpocsr:

1. MeTon HemoCpeACTBEHHOTO UHTETPUPOBAHUS JJISI HEOIIPEACIICHHOTO HHTETpaJia.
2. MeToj 3aMeHBI IEPEeMEHHON B MHTETpajlaX BHJIA j f (p(X)) - ¢'(x)dx .

3. Meron MHTErpUpPOBaHHUSI IO YaCTSIM JIJISl HEOTIPEICTICHHOTO HHTETpaja.

4. BeluucneHue onpeeleHHOro HHTerpaa.

KiroueBbie moHsATHS: TepBOOOpa3Hasi, HEONPEAENEHHbIN UHTErpajl, Tabnia OCHOBHBIX MH-
TErpajioB, CBOMCTBA HEONPEAECIEHHOIO UHTErpalla, IEUCTBUSA CO CTENEHSIMU U KOPHSIMHU, OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXKJIECTBA, MOJACTAHOBKA t=¢(x), (OpMysia HHTETPUPOBAHUS IO YACTIM:

J udv=uv— J. vdu, TpU TPYIIIb UHTErPajoOB, peuiaemMble M0 (HopMyse WHTErPUPOBAHUS MO YACTSIM,

dbopmyna Herotona-JIeiiOHmIIa, BEIYHCICHUE OTPEICIEHHOTO HHTETpaia METOI0M HEMOCPEICTBEH-
HOI'O UHTCTPpUPOBAHMUA, METOAOM 3aMCHEI nepeMeHHoﬁ, MCTOAOM MHTCTPUPOBAHUSA 110 YACTSAM.

3agaHus:
1. TlpuMeHssE METOJT HEIOCPEICTBEHHOTO HHTETPUPOBAHWSI, BRIYHCIUTES HHTETPAIBI:
1) j(x2+3x3+x+1)dx; 2) J.[x“+5x+3\/;+i2+£jdx;

x> X

3) J.eX[Z—eX—;]dx; 4) I3 ZCtg X dx:

cos® x



7 ;[%_%jdx,

3x* +3x2 +1
)-[ x* +1

2. BeraucianTe uHTErpaibl:

1) J.e’XZ Xdx ;

3) Ico\s};x dx:

) J- C0S3x

13+ 5sin3x

arcsmx
7) I N
1

2) J.e“’”sin xdx;

4) J.COS X

arctg®x .
O [T o

8) J~4\/1—6x5x4dx;

3.C IMOMOIIbIO METOAAa MHTCIPUPOBAHHA 110 YACTAM BBIYHUCIINTC MHTCTPAJIbI:

1) J.xesxdx;
3) j(x+1)cos3xdx;
5) J.(4x3 +6x—7)Inxdx ;

7) J‘ arcsin \/_

9) Iezx cos3xdx.

4. BerunuciauTe HHTETPaIbl:

1) j (3x2 —1)dx ;

1

b

5) J.1+\/_ !
/4

7) |tg’xdx;
|

I

9) jln xdx.
1

3ansitue 9-10. CayyaiiHnbie cOOBITHSA.

Bomnpocsr:

2) J.xze_;dx;
4) szsin xdx;
6) j In(x? + 2)dx ;

8)J- xdx :

sin? x

3

2 [

1+

o

4) J.xzxfa2 —x2dx;
0

6).|' ;

X +1’

5N

8) | xsin xdx;
I

1. Cnyyaiinble, TOCTOBEpHBIE U HEBO3MOKHBIE COOBITHSL.
2. CoBMeCTHMBIE U HECOBMECTUMBbIE coObITHS. [ToHas rpymnmna coObITHI.

3. JericTBHs Haa COOBITHSMH.

4. Kitaccuueckoe onpezeseHne BEpOsSTHOCTH.

5. OcHoBHbIE (OPMYITEI KOMOMHATOPUKHU: MPABUIIO CYMMBbI; IPABUJIO NMPOU3BEACHHUS; OMpe-
JIEJICHUS YHMClla Pa3MEeIEHUI; IePEeCTaHOBOK U COUETAHUM.

6. [IpuHIMT CIIOXEHUS BEPOSTHOCTEH HECOBMECTUMBIX COOBITHI. Teopema CIIoKEHHUsT BEpO-

STHOCTEN COBMECTUMBIX COOBITUH.



7. IlpuHIMIT YMHOXEHHS BEPOSATHOCTEH 3aBUCUMBIX cOObITHN. [IpaBmiio yMHOXEHUSI BEpo-
SATHOCTEH HEe3aBUCUMBIX COOBITHII.

8. dopmyIa MoHOW BEpOSTHOCTH U Gopmyia baiieca.

KittoueBble MOHATHSA: clTydaiiHbIE, IOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHSI, COBMECTHMBIE U
HECOBMECTHMBIE COOBITHS, TOJHAs TpyHHa COOBITHH, AEHCTBHS HaJ COOBITHAMH, KIACCHUYECKOE
oIpesieNieHuEe BEpOSITHOCTH, KOMOMHATOPHKA, ITPABUIIO CYMMBI, IPABHJIO MIPOU3BEACHHUS, pa3Mellle-
HUS, IEPECTAHOBKU, COYETAHUS, COBMECTUMBIE M HECOBMECTHMBbIE COOBITHS, MPUHLUI CIOXKECHUS
BEPOATHOCTEH HECOBMECTHUMBIX COOBITHUI, TEOpEMa CII0KEHUS BEPOSITHOCTEH COBMECTUMBIX COObI-
TUH, 3aBUCHMbIC M HE3aBHUCUMBIE COOBITHUS, IPUHIIUIT YMHOXKEHHUSI BEPOATHOCTEH 3aBUCHMBIX COOBI-
TUH, MPABUIIO YMHOXKEHHS BEPOSTHOCTEH HE3aBUCUMBIX COOBITUH, (hOpMyJia OTHONU BEPOSITHOCTH U
dbopmyna baiieca.

Samanus:

1. Ykaxute 10CTOBEpPHBIE, HEBO3MOKHBIE U CITydaifHbIE COOBITHS:

A — ppDKUI 4eTIOBEK HOCHUT YCBlI,

B — nossienue He Oosiee 18 oukoB pu OpocaHUM TPEX UTPATbHBIX KOCTEH,

C — n1Ba momaianus Ipu TPEX BBICTpeENax,

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

E — monydenue cioBa «momyraii» npu ciydaitHom Habope OykB i, 1, T, 1L, a, Y, a,

F — cTyneHt chnan 3aueT no MmaTeMaTuke,

G — u3BnevYeHHas KapTa U3 Kouojabl KapT (36 KapT) ecTh Ty3 KpECTei.

2. SIBISAIOTCS T HECOBMECTHUMBIMU CJICTYIOIINE COOBITHS:

a) OMBIT — OpocaHue IBYX MOHET; coObITHs: A1 — MOABIEHUE «OpJia» Ha MepBOl MOHeTe, A2
— MOSIBJICHUE «PEIIKI» Ha BTOPO MOHETE,

0) omBIT — JIBa BBICTpPEJIAa IO MUILICHU; coObITHA: B1 — 00a nmpomaxa, B2 — ogHO monamanue,
Bs — n1Ba nmomaganus,

B) ONBIT — BBIHUMaHUE JIBYX KapT U3 Kouoabl KapT (36 kapt); coObiTus: C1 — MOsBICHHE
JBYX KapT yepHoil mactu, C2 — nosiBineHue Tys3a, Cz — NOsIBICHUE 1aMbl?

3. O0pa3yroT 11 NOJIHYIO TPYIIY CIEAYIOUINE COOBITHUS:

a) OIBIT — OPOCaHUE IBYX MOHET; COOBITUS: A1 — TTOSIBJIEHUE ABYX «OPJIOB», A2 — MOSIBIICHUE
TBYX «PEIICK»,

0) OmBIT — JIBa BBICTpEJIa B MUILIEHB; COOBITHS: B1 — 00a mpomaxa, B, — ogHo nmonaganue, B3
— JIBa MOMa/IaHuUs,

B) ONBIT — J[Ba BBICTpENa 1Mo MUleHH; coObITHs: C1 — x0T Obl 0HO nomnaganue, C2 — XOTs
ObI OIMH TIpoMax?

4. Kakue coOBITUS SIBISIOTCS YaCThIO IPYTUX:

A — nosIBIEHHE TPEX OYKOB IpU OPOCAHUM UTPATIBHOM KOCTH,

B — nosBnenue He 6osee Tpex 0YKOB MPU OPOCAHUN UTPATBHOM KOCTH,

C — nosiBieHne He 0oJiee YeThIPEeX OUYKOB IPU OPOCAHUM UTPAILHON KOCTH?

5. ChopmymnupyiiTe cOOBITHS, TPOTUBOIIOIOKHBIE TAHHBIM:

A — BCe CTyJIEHTHI Halllel TPy OIYYaloT CTUIICHIHIO,

B — cpenu mATH YenoBeK HET HU OHOTO MY>KYHHBI,

C — u3 Tpex 3aja4 aOUTYpUEHT PELIUT XOTsI Obl OJHY,

D — cpenu yeTbIpex KapT Bce KapThl pa3HOW MacTH.

6. Tpu cTpenka caenany Mo 0AHOMY BBICTpeny B 1eib. [IycTs coObiTHs A1, A2, A3 03HaUaIOT
COOTBETCTBEHHO TOIAaHNE B IENIb MTEPBBIM, BTOPHIM M TPETHEM CTPEIKOM. 3aITUIINATE CIEAYIOIINE
COOBITHS:

a) BCE CTPEJIKH MOTaJu B IEb,

0) HU OJTMH CTPEJIOK HE TOMaJ B IeTb,

B) XOTs ObI OJJUH CTPEJIOK IOoMa B IIeJlb,

I') B 1IeJIb MO TOJIBKO NEPBBIA CTPENOK,

1) B LIeJIb TIOMaj TOJIBKO OJIUH CTPEJIOK.



7. 13 xOp3uHBI, coaepKalleld KpacHbIe, JKENAThIe U Oelble po3bl, BHIOUPACTCS OAWH IBETOK.
ITycTth coOwiTHsI A — BEIOpaHa KpacHasi po3a, B — BeiOpaHa sxenrtas posza, C — BeIOpana Oemast po3sa.
UTto 03HAyaroT ClIeyI0IIHe COOBITHS:

a) Z , 6) A+ B,
B) AC, I‘) A+ B,
n) A+B, e) AB +C.
8. Beiuuciure:
a) 7!, 0) 8! —6!,
| |

B) &, T) £

51 5Le!

9. Pemure ypaBHEeHHME:

a) C, =21, 6) A2, -C; =T79.

10. B crynendeckoii rpynme 14 neBymiek u 6 roHomeld. CKOJIBKUME ClIOCOOaMU MOYKHO BBI-
OpaTh ABYX CTYAE€HTOB OJHOTO 1oa?

11. K x03suny qoma npunnia rocta A, B, C u D. 3a kpyriibIM CTOJIOM — TISITh CTYJIBCB.

a) CKOJIbKO CYIIIECTBYET CIIOCOOOB pacca’kuBaHus?

0) CKOJIBKO CYIIIECTBYET CITOCOO0OB pacCakMBaHUs, €CIIM MECTO XO3SMHA JIOMa U3BECTHO?

B) CKOIIBKO CYIIECTBYET CIIOCOOOB paccaxxuBaHus, eciid rocTst C HyKHO MOCaIUTh PSIIOM C
roctem A?

r) CKOJIBKO CYHIECTBYET CIIOCOOOB PacCaKMBAHUS, €CIIU TOCTS A HE CIEeIyeT CakaTh PSIOM
c roctem D?

12. CKONbKO Pa3IUYHBIX «CJOBY», COCTOSAIIUX M3 TpeX OyKB, MOXKHO 00pa3oBaTh M3 OYKB
ciioBa «Oypan»?

13. CxonbKkuMH cr1ocO0aMH MOXHO PAcCTaBUTh Ha MOJKE 7 pa3iNYHbIX KHUT?

14. CxonbKO CyIIeCTBYET Pa3IMYHBIX CIOCOOOB BBIOOpA ABYX TOMOB M3 12-TOMHOTro coOpa-
Huii counnenuit JI.H. Toncroro?

15. Bpomiens! aBe urpanbHble KocTH. Haiinure BeposITHOCTh TOTO, UTO CyMMa OYKOB Ha BbI-
MAaBIINX TPaHAX — YeTHas, IPUYEM Ha TPaHU XOTs Obl OJJHON U3 KOCTEH MOSBUTCS «IIIECTEPKAY.

16. B simuke mmeercs 15 meraneid, cpeau koTopsix 10 ctanmgapTHbiX. COOPIIMK HAyIady H3-
BJIEKAeT TpH AeTanu. KakoBa BEPOATHOCTH TOrO, YTO MU3BJIECUYECHHBIE AETAIN OKAXYTCS CTaHIAPTHBI-
MH.

17. 13 xonons! kapt (36 aucroB) 6epyT Haynauy 5 kapT. KakoBa BeposiITHOCTH TOTO, 4TO OY-
JyT B3SITHI 2 Ty3a U 3 1IeCTEPKU?

18. B ypHe 2 6enbix u 7 yepHbIX 11apoB. M3 Hee mocieqoBaTesIbHO BHIHUMAIOT J[Ba IIapa.
KaxoBa BepOSITHOCTB TOTO, UTO MEPBHIM B3AT YEPHBIN LI1ap, a BTOPHIM — Oenbli 1map?

19 linsa curnanuzanuu o0 aBapuu YCTaHOBIJIEHBI JBa HE3aBUCUMO pabOTalOIIMX CUTHAIM3a-
Topa. BepoaTHOCTh TOTO, YTO MpH aBapuu cpaboTaeT MepBbIi curHanuzaTop pasHa 0,8, BTOpoM
curHanmzarop — 0,9. Haiinute BeposTHOCTH TOTO, YTO MPHU aBapuu cpabOTaeT TOJIBKO OJWH CHUT'Ha-
JU3aTopP.

20. Tpu opyaust CTpENSIOT B 1iefIb HE3aBUCUMO JIPYT OT Apyra. BeposTHOCTH momajgaHus B
1ens A1 Kaxaoro pasHa 0,7. Haliqute BeposITHOCTD MOMAaHus B 1I€TTh XOTs ObI OJHOTO OPY/IHS.

21. banky 3aKaThIBAIOT J[Ba aBTOMATa C OJMHAKOBOM MPOM3BOIUTENHHOCTHIO. J{0s1 6aHOK ¢
nedeKTOM YKYMOPKH ISl IEPBOTO aBTOMarta coctaBisieT 1%, a s Broporo — 0,5%. KakoBa Bepo-
ATHOCTB TOTO, YTO B3sTas Hayraja 6aHka OyJeT UMeTh Je(eKT yKyImopKu?

22. B miepBOM sIuKe comepKUTCst 6 OeNbIX U 4 YepHBIX IapoB, BO BTOPOM — 8 Oenbix u 12
YEepHBIX IIAPOB, B TpETheM — 6 OenbIX U 6 YepHbIX mapoB. M3 mepBoro smmka Hayaady U3BIEKAIOT
OJIMH IlIap U MEePEeKJIaJbIBalOT €ro BO BTOPOH SIIUK, 3aTEM M3 BTOPOIO SIIMKA HAYAayy U3BIIEKAIOT
OJIHU IIap YW MEPEKIAAbIBAIOT €r0 B TpETHH suK. Haliaure BEpOATHOCTh TOTO, UTO W3BJICUEHHBIN
HayJavy I1ap U3 TPEThEro SAUIKa OyAeT YePHbIM.

23. DneKTpoaMIIbl M3TOTABIMBAIOT HAa Tpex 3aBojax. [lepBblit 3aBoj mpou3BoauT 35% 00-
LIEro KOJMYeCTBa 3eKTposiamil, Bropord — 50% u tpernit — 15%. IIpoaykuus nepBoro 3aBoga co-



nepxut 70% cranpapTHbIX jJami, BToporo — 80% u tperbero — 90%. B marasus nocrymnaer npo-
TyKIUs BCeX Tpex 3aBoJ0B. KyrieHHas nammna okasanach CTaHAapTHON. KakoBa BEpOSITHOCTH TOTO,
9TO OHA ObLJIa M3TOTOBJIEHA HA BTOPOM 3aBOJIE?

3ausrue 11-12. Cayyaiinple BeJIMHUNHBI.

Bonpocsr:

1. OcHOBHBIC IOHATHS AUCKPETHOM CIIyYailiHOW BEJTUUMHBI.

2. Cxema bepnymu.

3. bunomuanpHOE pacnpeneneHue BEpOsITHOCTEH TMCKPETHON ClIy4aitHON BEJTMYUHBI.

4. 3axoH pacupenenenus [lyaccoHa BeposSTHOCTEH MacCOBBIX U PEIKUX COOBITHH.

5. OCHOBHBIE YHCIIOBBIE XaPaKTEPUCTUKH TUCKPETHBIX CIYYaHBIX BETUYHH.

6. MaTerpanbHas GyHKIUS pacipeaeseHUs U ee CBOMCTBA.

7. Iubdepenumanbaas (GyHKIus (WIM TJIOTHOCTH) PAaCHpeiCNICHHs BEPOATHOCTEH U ee
CBOMCTBA.

8. Maremarnueckoe OKUIaHHE, TUCIIEPCUS U CpEeHEE KBAIpaTHUECKOE OTKIOHEHHE Hellpe-
PBIBHOM CIIy4ailiHOW BEJINYUHBI.

9. HopmanbHbIi 3aKOH pacipeieieHUs.

10. «IIpaBuiio Tpex curm».

11. 3akoH OONBIINX YHCET.

12. llenTpansHas npeaenbHas TeopemMa JlsmyHosa.

KitoueBble MOHATHSA: TUCKPETHAS Cily4ailHasi BEJIMYMHA, 3aKOH PACIIPEICIICHHS JUCKPETHON
CIIy4alHOM BEJIMYMHBI, MHOTOYTOJIbHUK PACIIPEICIICHUS] BEPOATHOCTEN JUCKPETHOMN ClIy4yallHOM Be-
JUYUHBI, QYHKIUS pacrpeaesieHus: BEpOATHOCTEH AUCKPETHOM clydyallHOW BETUYMHBI, cxema bep-
HyJuHM, popmyna beprym, 3akoH pacnpenenenus [lyaccona, cpeHee YMCIo MOSIBICHUS COOBITHSA,
MaTeMaTUYeCKOe OKUJAHUE, TUCIIEPCUsl U CPEIHEE KBAIPaTUUECKOE OTKIOHEHUE TUCKPETHOM CIly-
YallHOW BEJIMYMHBI, HETPEpBhIBHAS CiydaiiHas BeNWYWHA, WMHTErpanbHas u auddepeHumanbHas
(GYHKIIUM pacipe/iesieHrs, BEPOSTHOCTh MOMAalaHusl HePEPHIBHOM Cy4ailHOW BEIMUYMHBI B 3aJaH-
HBbI HMHTEpBaji, IUJIOTHOCTh BEPOSITHOCTH, B3aWMOCBSI3b HMHTETPANbHOM M Aud@epeHunanbHON
GbyHKUIMH, KpUBasi paclpeesieH!s] HEMPEePhIBHOM cly4aiiHOM BEIMYMHBI, MATEMaTUYECKOe OXKHUaa-
HUE, JHUCIEPCHsS U CPEJIHEE KBAJpPAaTUYECKOE OTKJIOHEHHE HEIPEPBIBHOM CIIy4ailHOW BEJIMYMHBI,
KkpuBas ["aycca, mapaMeTpsl HOpMaJIbHOIO PacIpeneIeHsl, HOpMUpPOBaHHas Kpusas ['aycca, unTe-
rpai BeposiTHocTel u (pyHKuus Jlamaca, «[IpaBuiio TpeX CUTM», 3aKOH OOJIBIINX YHUCEN, LIEHTPalb-
Has npejenbHas TeopeMa JlsmyHoBa.

3agaHus:

1. Haiinute K, ecru quckpeTHas ciy4yaiiHasi BeJIMYHMHA 3aaHa 3aKOHOM PacIpe/IeIICHNUs:
X|1]3 |68
P|{02[01]|04]Kk
2. JlaH TabIM4HO 3aKOH pacHpeeseHHs BEpOSTHOCTEH JUCKPETHOMN cly4aiiHOM BeTMYUHBIL:
X[111(14|17|21|25
P101/0,2/03|03|0,1

[TocTpoiiTe MHOTOYTOJIBHUK paclpeziesieHusl BepOsITHOCTEH, HailiuTe QyHKIMIO pacrpeze-
JICHUS U TIOCTPOUTE ee TpaduK.

3. luckperHas cirydaiiHas BenndrHa X NMEET 3aKOH PacIpeIeNIeHHs BEPOSTHOCTEH:

X! 0 5 10 | 15 | 20| 25 | 30
P1015]0,07|0,22|0,05|0,3|0,08]|0,13
Haiinute cnenyromnme BEpOITHOCTH:

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

B) P(5 < X <25).

0 mpm x<0,
4. Tana ¢ynkuust pacnpenenenust BepositHoctei: F(X)=10,3 mpu 0<x<1, CocraBbre
1 opu x>1.

3aKOH paclpeesieHus] BEPOSTHOCTEN.



5. JluckpeTrHasi ciryJaifHas BelWYMHA OMHOMHAIIBHO pacIipelielieHa ¢ mapameTpaMu N =2 u
p = 0,4. CoctaBbTe 3aKOH paclpeesICHHs ATON CIIy4YaliHOW BETMYMHBI.

6. CocTaBbTe 3aKOH pacIpeleIeHUs] YMCiIa MONaJaHuii B KOP3UHY MPH JIBYX TPEXOUYKOBBIX
Opockax, eciii BEpOSITHOCTh MOMNadaHus pH oJHOM Opocke paBHa 0,7.

7. B TedyeHne yaca kommyTaTop noiydaeT B cpeaHeM 90 Bb130BOB. CuunTas, YTO YMCIIO BBI-
30BOB Ha JIIOOOM OTpe3Ke BpeMEeHH pacrpezesieHo o 3akoHy [lyaccona, coctaBbTe 3aKOH pacrpe-
JIEJIEHUs CIy4ailHOW BeJIMYMHBI X — Yncia BbI30BOB, IOCTYNAKOIUMX HA KOMMYTaToOp B TeUeHUeE 4-X
MUHYT.

8. Haiinute mMareMaTHueCKOE OKUAAHUE, JUCIIEPCUIO U CPEIHEEe KBaJIPaTUYeCcKOe OTKIOHE-
HHE TUCKPETHOU CIy4ailHON BEJIMYUHBI, 3aJaHHON 3aKOHOM PaclpeIeICHHUS:

X| 2|3 | 4
P10,2|0,7|01

9. MuBecTop BiajeeT akUsAMU HEKOTOpod KommaHuu. [1o xapakTepucTHKaM BO3MOXKHBIX
CTaBOK JIOXOJHOCTH U BEPOSTHOCTU UX JOCTH)KEHMS paccuuTaiiTe MaTeMaTHMUECKOE OXHJaHUE,
JUCTIEPCHUIO U CpeHEee KBAAPATHUYECKOE OTKIOHEHHE IOXOAHOCTH:
Hoxomnocts | -0,1| O |0,1(0,2| 0,3
Beposithocts | 0,1 | 0,25 0,4 | 0,2 | 0,05

10. HaiimuTe MaTeMaTH4eCKOe OKUIAAHWUE NUCKPETHOW cirydaitHOW BenmuuuHbl Z = X + 2Y —
3, ecit M(X) =5, M(Y) =3 u auckperHbie ciiydaiinbie BenuduHbl X U Y SBISIOTCSA HE3aBHCHMBbI-
MH.

11. IuckpetHble ciaydyaiiHple BedMUUHbI X W Y SBISIIOTCS He3aBUCUMBbIMU. Haiinurte amc-
MEPCHIO IMCKPETHOM ciy4daitHoit Benmuuuubl Z = 2X — Y + 5, eciiu D(X) =5, D(Y) = 9.

12. luckpetHas ciydaifHasi BemuYrHa X MPUHUMAET TPU 3HAYeHUS: X1 = 1, X2 U X3, mprueM
X1 < X2 < X3. BeposiTHOCTB TOr0, yTO X MPUMET 3HAUEHUS X1 U X2, COOTBETCTBEHHO paBHbI 0,3 u 0,2.
MareMarnueckoe 0XKMJAaHUE 3TOW BEIMUMHBI paBHO 2,2, a nucnepcusd paBHa 0,76. CocTaBbTe 3aKOH
pacrpeiesieHust BEpOSTHOCTEN AUCKPETHOM CIydaifHOW BETUYUHBI X.

13. HenpepeiBHas ciiydaiiHas BemuurHa X 3a/1aHa MHTErpajibHOU (DyHKIMEN pacnpeaeaeHus

0 mpu X <-1
X+1

BepositHocTei: F(X) = % npu —1< X <2, Ilocrpoiite rpaguk 3Toi QYHKINN 1 HalAUTE Be-
1 nmpu - X > 2.

POSITHOCTB TOTO, YTO B PE3YJbTATEe UCIIBITAHUS ClydaiiHas BennunHa X MPUMET 3Ha4eHHe, 3aKITIo-
yeHHoe B uHTepBaie (0; 1).

ax mpu Xel0;2],
14. TIpu kakoM 3Ha4yeHuH mapamerpa a Gpynkuus f(x) = SIBJISI-
0 B oOCTampHBIX CITyYasx

eTcs IUIOTHOCTBIO BEPOATHOCTH HEKOTOPOH HENPEepBIBHOM cilydaiiHON BennuuHbl X?
15. HenpepoiBHas cioyuyaiiHas BeJMYMHA 3a/laHa MHTErpalibHOM (pyHKIMEH pacmpeleneHus

0 npu X<0,
. 2x% +3x .
BeposiTHOCcTeH: F(X) = — npu 0<x<1, Haiinure nuddepennpmanbayo GYHKIUO pac-
1 npu X>1.

npeaenenus Bepositocteit f(X). [Tocrpoiite rpaduku pynkuunit F(X) u ().
16. HenpepbiBHast ~ ciaywaiiHas BenmuumHa X 3aJaHa  IUIOTHOCTBIO — BEPOSTHOCTEH:

T
0 npu X< -—,

P 4
f(X)=<2sin2x mpwu % <x< g Haiinute ee mHTerpanbHyo (QYHKIMIO pacrpeIeieHus] Bepo-
0 npu X > T

2
straocreit f(X). [Tocrpoiite rpadukn pynkumii f(X) u F(X).




17. HenpepwiBHas crydaiiHas BenumunHa X 3anaHa nuddepenimanbaoil GyHKIHEH pacipe-
3x*  9x
nenenns BepositHocTel: f(X)=< "4 + P 6 mpn xe(24), Haiigure M(X), D(X), o(X).
0 npu X ¢ (2; 4).
18. HopmansHO pacmpenenieHHas ciaydaiiHas BennumHa X 3amaHa auddepeHaibHoi
x-1)?
bynkuueit  f(x) = \/_e( 18) . Haiimure Maremarnueckoe OXHUAaHUE, JUCIICPCUIO M CpeIHEe
V4

KBaJIpaTHYECKOE OTKJIOHEHHUE.

19. Cpok 6e30TKa3HOM PabOTHI TEIEBU30PA MPEACTABISAET COO0I HEPEPHIBHYIO CIyYalHYIO
BEJIMYMHY C MapaMmeTrpaMu a = 12 u ¢ = 3. HaliguTe BeposSTHOCTH TOTO, YTO TEJIEBU30p MpopadboTaeT
oT 6 10 9 ner.

20. Ha cTanke M3roTaBIMBAIOT MIAPUKH JJISl MOIIIMITHUKOB. HOMUHANBHBIN AMaMeTp mapu-
ka 5 mMMm. DakTUYecKuil pasMep AuMaMeTpa LIapuKa BCIEACTBHE W3HOUICHHOCTH OOOpYyIOBaHUS
MIPEJICTABIISIET COOON CydaliHyI0 BEIMUUHY, PACIIPEICIICHHYIO 110 HOPMAIBHOMY 3aKOHY ¢ MaTeMa-
TUYECKUM OKHMJIAHUEM 5 MM U CpeHUM KBaapatudeckuM oTkioHeHuem 0,05 mm. Haitnure mpo-
LIEHT Opaka, ecJiM MpU KOHTPOJIe OpPaKyrTCs BCE IIAPUKH, TUAMETP KOTOPHIX OTKJIOHSAETCS OT HO-
MUHAJIBHOTO MO0 a0COMIOTHOM BenuunHe 0ombiie, yeM Ha 0,1 M.

21. TuameTp TpyO OJHONM MapKd MOKHO CUHMTATh HOPMAIBHO PACIPEACICHHON CITyYaiiHON
BenmunHON X ¢ MarematndeckuM oxxupanneM M(X) = 2,5 cM u mgucnepeueii D(X) = 0,0001 cm?. B
KaKUX TPaHUIIaX MOKHO MPAKTUYECKU TOYHO FapaHTUPOBATh JUAMETP JIaHHBIX TpYO?

3ansrue 13-14. CtaTucTnyeckasi 00padoTKa TaHHbIX.

Bompocsr:

1. CraTuctuueckoe pacnpe/eneHrue BIOOpKH.

2. I'papuyaeckoe n300pakeHne CTaTUCTUYECKOTO PacTIpeIeTICHHUS.

3. OMmnupudeckas GyHKIHS pacipe/IeIeHuUs.

4. YucnoBble XapaKTEpPUCTUKU FeHEPaTbHON U BBIOOPOUYHOM COBOKYITHOCTEH.

KitoueBble MOHATHS: BapHaHTa, BApUALIMOHHBIN P, MOJa, pa3Max, MeIMaHa BapHallMOHHO-
ro psia, 4acToTa, OTHOCUTEIbHAS YaCTOTA, CTATUCTUYECKUN psAJl, HHTEPBAJIbHBIA CTATUCTHYECKUN
psid, TOJMUTOH U THUCTOTpaMMa YacTOT (OTHOCHUTENBHBIX YACTOT), MIIOTHOCTh YaCTOTHI U OTHOCH-
TEILHON YaCTOTHI, SMIUpUYECKast QYHKIIUS pacrpeiesieHns], TeHepaTbHOE U BEIOOPOUHOE CpeHEe,
reHepaibHasi U BEIOOpOYHAs AUCTIEPCHs], TeHEpalbHOE U BEIOOPOUYHOE Cpe/lHee KBaApaTHUeCKOe OT-
KJIOHEHUE, «UCIIpaBJICHHAs» TUCIIEPCHUsl, «UCIIPABIEHHOE» CPEIHEE KBAJAPATUUECKOE OTKJIOHEHHE,
K03 (UIIMEHT Bapualliu, CpeHee KBaJpaTUYeCKOe OTKIOHEHHE BHIOOPOYHOW CpenHEel OT TeHe-
pa’nbHOU CpeTHEM.

3ananus:

1. B pe3ynbrare TeCTUpOBaHMs Tpymma abUTyprueHTOB HaOpana 6amisl: 5, 3, 0, 1, 4, 2, 5, 4,
1, 5. 3anumuTe NOTYyYeHHYIO BRHIOOPKY B BHJIE: a) BAPUAIIMOHHOTO Psifia; 0) CTAaTUCTUUYECKOTO PAa.

2. JIns 3amaun 1 U1 BApUAIMOHHOTO Psijia HAaliuTe: a) pa3Max; 0) Menany; B) MOJY.

3. Ans 3amaun 1 mocTpoiTe SMIUPUIECKYIO (DYHKIIHIO pacpeiesieHusl.

4. Ins 3ama4n 1 MOCTPONTE MOJIMTOH YaCTOT M TIOJTUTOH OTHOCHUTEIIBHBIX YacTOT.

5. M3mepuiu pocT (¢ TOYHOCTHIO A0 ¢M) Y 30 HayJady OTOOpaHHBIX CTyJeHTOB. Pe3ynbTaTsl
n3mepenus 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 MHTEPBAIbHBIN
CTATUCTUYECKUN PSAL.

6. st 3amaun 5 mOCTpOiTe TUCTOrPaMMY YaCTOT U TUCTOTPAaMMY OTHOCUTENbHBIX YacTOT.

7. N3yuaercs ciy4aiiHas BeTWYMHA — YHCJIO BBIMABIINX OYKOB MPU OPOCAHWU UTPATBLHOMN
koctu. Kocth Opocunu 60 pas. [Tonydensl cienyromnme pe3yabTaTsl: 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 AJaHHOM OIBITEe-HAOIIOICHUU TPEICTABISICT TEHEPAIHLHYIO COBOKYII-
HocTh? Ilepeuncnure 35IeMEHTHI 3TOW COBOKYMHOCTH. UTO mpeacTaBiser co6oit BeiOopka? Ilpuse-
nute 1-2 peanu3anuu BEIOOPKH.



8. Ha TeneoHHOI cTaHIMM TPOM3BOIWINCH HAOMIONEHHS 3a YHCIOM HENPaBHIBHBIX CO-
eIMHEHUI B MUHYTY. Pe3ynbTaTel HaOIIOIEHHH B TEUCHHE Yaca MPECTABICHBI B BUIE CTATUCTUYC-
CKOT'O paclpeeNICHuUs:

Xi|0| 1] 2|3 [4]5]|6
ni|8|17(16]10|6|2|1
HaiinuTte BBIOOpOUHOE CpeHEee, AUCTIEPCUIO U CpelHEe KBAIPATUIECKOE OTKIOHEHHE.
9. CrpynnupoBaHHbI€ 3Ha4Y€HUS! BBIOOPKH UMEIOT BU/I:

Howmep unrepBana | Murepan | CymMma yacTtoT
1 [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

Haiinute BBIOOpOYHOE CpemHEee, AUCTIEPCUIO U CpeTHEE KBAIPATUIECKOE OTKIOHEHHE.
3ansaTue 15-17. ToueuHble U HHTEPBAJIbHbIE OLIEHKH IAPAMETPOB pacnpe/ieeHusl.
Bompocsr:

1. ToueuHbIC OLIEHKH TAPAMETPOB PACIIPEICIICHUSI.

2. VlaTepBabHbIE OICHKH MMapaMeTPOB paclpeiecHuUsI.

KiroueBble MOHATHS: HECMEILICHHAS U CMEIIIEHHAs TOYeYHAsl OIICHKH, ()(DEeKTHBHAs OLICHKA,
COCTOSITENIbHASI OILIEHKA, MHTEPBAJIbHAS OILIEHKA, HAIEKHOCTb M TOYHOCTH OIICHKH, IpEIelIbHAs
omrOKa BBIOOPKH, JIOBEPUTEIbHAsI BEPOSITHOCTD, JOBEPHUTEIBHBIN HHTEPBAJ, KOI(DOUIUEHT TOBE-
pusi, IpeaenbHas OmMOKa BEIOOPKH, JOBEPUTENbHAS BEPOSITHOCTh, YPOBEHb 3HAYUMOCTH, YPOBEHB
HAJEKHOCTH.

3agaHus:

1. 13 renepanibHOM COBOKYITHOCTH M3BJIeUeHa BbIOOpKa o0bema N = 50:

Xi| 2|5 ]7]10
ni|16 128 |14
Haitgute HeCMENIEHHYIO OLIEHKY T€HEPaTIbHOM CPEIHEN.

2. Ilo BeIOOpKe 0OBeMa I = 41 HalifeHa cMelleHHas oueHka D, =3 renepanbHOl qucnep-

cun. Haliiute HeCMEIIeHHYIO OLIEHKY JUCTIEPCUU TeHEPabHON COBOKYITHOCTH.
3. Haligure ucnpaBieHHYIO0 BRIOOPOUYHYIO JUCTICPCHUIO 110 JAaHHOMY PacIpeIe]ICHHIO BEIOOP-
k1 00bema 1 = 10:

Xi | 102 | 104 | 108

ni| 2 2 5
4. Haiinute NOBEpUTENbHBIN UHTEPBA AJIsl OLIGHKH C HaJleKHOCThIO ¥ = 0,99 Hen3BecTHOTO

MaTEeMaTHYECKOTO OKUIAHHS d HOPMAaJIbHO paclpeAesieHHOro npu3Haka X TeHepalbHONH COBOKYII-

HOCTH, ec)ii 00beM BBIOOpPKH N =25, X =16,8 u cpenHee KBaIpaTHUECKOE OTKIOHCHHE TCHEPaTh-

HOM COBOKYITHOCTH OT = 5.

5. I3 reHepabHOM COBOKYITHOCTH M3BJIeUeHa BbIOOpKa oOobema i = 10:
Xi|-2|1]12|3]4]|5
ni|211/2(2]2]|1

Onennre ¢ HaiexKHOCTBIO ¥ = 0,95 MaTemaTHdyecKkoe OXKUAAHUE a HOPMAJIBHO pacIpeieieH-
HOTO TMpHU3HAaKa IeHepaIbHOM COBOKYIHOCTH 10 BBIOOPOYHOI CpeiHel Npu MOMOIIU JOBEPUTENb-
HOTO MHTEpBAJIA.

6. Hailimute MUHMMAaIbHBIN 00beM BBIOOPKH, MPH KOTOPOM € HaAEXKHOCTBIO ¥ = 0,975 Tou-
HOCTB OLIGHKH MaTeMaTH4YeCKOTO OXHJIAHUs a TeHEpaTbHOI COBOKYITHOCTH MO BEIOOPOUYHOMY Cpe/l-




Hemy paBHa O = 0,3, eciM U3BECTHO CpeAHEe KBaIpaTUYHOE OTKIOHEHHE or = 1,2 reHepaabHOl co-
BOKYITHOCTH, PacIpeeICHHON HOPMaTbHO.

7. KakoBO JTOMKHO OBITH YHCIIO OTBITOB, YTOOBI C HAACKHOCTHIO ¥ = 0,95 TOYHOCTH OIEHKU
MaTeMaTUYeCKoro OXHujaHus a Oblaa paBHa O = 0,2, eciu cpeaHee KBaJApaTUYECKOe OTKIOHCHHE
c=4.

4 MeToauyeckne yKa3aHHsl JJIsi 00y4alOUIMXCs O OPraHU3alMU CAMOCTOSITEILHOI
padoThI

CamocrosTenbpHas paboTa 00yJaromuxcs SBISIETCS BaXKHEUIITMM BUIOM OCBOEHUS CO/IepIKa-
HUS TUCLMITIIMHBI, TOJATOTOBKH K IIPAKTUYECKUM 3aHATHAM U 3Kk3aMeHy. CamocTosTenbHas paboTa
pa3BUBaET y 00yUYaIOUIMXCSl YMEHHE YUUThCS, POPMHUPYET CIIOCOOHOCTH K CAaMOPa3BUTHIO, TBOPUE-
CKOMY NIPUMEHEHUIO MOIy4YEHHBIX 3HaHUH, crioco0aM aJanTaluy K Npo(eccCHoHaNIbHOM JesTeabHO-
CTH B COBPEMEHHOM MUDE.

Opranu3anus caMoCTOSTeIbHON paboThl 00yJaroIUXCcs OPUEHTUPYETCS Ha aKTUBHBIE Me-
TO/IbI OBJIAICHUSI 3HAHUSIMU, Pa3BUTUE TBOPUECKUX CIIOCOOHOCTEH, epeXo/1 OT MOTOYHOTO K UHU-
BUYaJIM3UPOBAHHOMY OOYUEHUIO, C yYETOM ITOTPEOHOCTEN 1 BO3ZMOKHOCTEH JTMUHOCTH.

4.1 ®opMbI caMOCTOATEILHON PadoThI

B xozne ocBoeHMs JUCHUIUIMHBI CAMOCTOSATENIbHAS paboTa CTYJAEHTOB OPraHU3yeTCsl B TPEX
B3aMMOCBSI3aHHBIX (OpMax:

— BHEayJIUTOPHAsl CaMOCTOATENIbHAs paboTa;

— ayJIUTOpHAsl caMOCTOsITeNIbHAsl paboTa MO HEMOCPEICTBEHHBIM PYKOBOJCTBOM IpENojia-
BaTels;

— TBOpYECKasi, B TOM YHCJIe HAYYHO-HCCIeI0BaTeNbCcKas padora.

Bunamu BHeayaAMTOPHON CaMOCTOSTENIbHON PabOThI CTYACHTOB SIBIISIOTCS:

— IOJrOTOBKA K JIEKIUSAM, IPAKTUYECKUM (CEMUHAPCKUM) 3aHATHIM;

— MOJATrOTOBKA M HalucaHue pedeparoB, TOKIAIO0B, 3CCE M APYrHMX MUCBMEHHBIX paboT Ha
3aJlaHHBIE TEMBIL;

— BBINIOJTHEHHE JIOMAITHUX 33JaHUH pa3HOOOpa3HOTrO XapaKTepa,

— BBINIOJIHEHUE MHANBUAYAJIbHBIX 3aJJaHU, HAIIPaBJICHHbBIX Ha Pa3BUTHE y CTYAECHTOB CaMoO-
CTOATEIBHOCTH U MHULINATUBBI,

— IOJTrOTOBKA K 3a4YETY U dK3aMEHY.

AynuTopHas caMoCTOsiTeNbHast paboTa peanu3yercsl NMpH MPOBEACHUU NPaKTHUECKUX (ce-
MUHApCKUX) 3aHATUH U BO BpeMs 4TeHHUd JeKuui. [Ipyn uTeHnu JNeKIMOHHOTO Kypca Hemocpen-
CTBEHHO B ayJIUTOPUH INPENOIaBaTENb KOHTPOJIMPYET YCBOEHHE MaTepuaia OCHOBHOM Maccoi CTy-
JICHTOB IyTEM IPOBEICHUS HKCIIPECC-OMPOCOB MO KOHKPETHBIM TeMaM, TECTOBOTO KOHTPOJIS 3Ha-
HUl ¥ T. 1. Ha mpakTu4eckux 3aHATUSAX pa3iIMyHble BUIbBI CAMOCTOSTEIBHOM pabOThl CTYAEHTOB
MO3BOJISIIOT CJIeNIaTh Mpolecc o0ydeHus: 601ee HUHTEPECHBIM U MOJHATh aKTUBHOCTh 3HAYUTENIbHOM
YacTH CTyJeHTOB B rpynme. [Ipu 3ToM BugamMu ayJUTOpHOIN caMOCTOATENbHON paboThl CTYIEHTOB
SIBJISIFOTCSL:

— HalMCAaHUE KOHCIIEKTOB;

— BBINOJIHEHHUE ayTUTOPHBIX UHAUBHUIYaJIbHBIX 3aJaHUI;

— CaMOCTOSITEIIbHOE PEILIEHUE 3ajad U TECTOBBIX 3aJaHUil;

— HamnMcaHue ayJUTOPHOTO 3CCE U .

Bungamu TBOpuecKoi, B TOM 4YMCIIE€ HAyYHO-UCCIIENI0BATEIbCKOW pabOThl CTYACHTOB, SIBIIS-
I0TCS:

— MOATOTOBKA K YYaCTHIO B HAYUYHO-TEOPETUYECKUX KOH(EPEHLUAX, OTUMITUATAX U TIp.;

— HamnykCcaHWe Hay4yHOTo JTOKJIa/ia, CTaThu;

— IOJArOTOBKA IIPE3EHTALUN BBICTYIUIEHUS U T.[.

[TakeT 3amaHuii 47151 caMOCTOSATENBHOM pabOThI BBIJAETCS CTYJEHTaM B Hayajle CeMecTpa, Mpero-
JlaBaTesIeM OIPEACIISFOTCA MPE/IEbHbIE CPOKH MX BBIIIOHEHHUS M CAAUM.



B nporiecce n3ydenust Kypca HEOOXOIMMO OOpaTUTh BHIMAHKME HA CAMOKOHTPOIHL 3HaHWA. C 31Ol
TENBIO CTY/ICHT TIOCIIE M3YUCHHUS KKIIOH OTIIEIFHOW TEMBI M 3aTeM BCEro Kypca 10 YIeOHHKY U IOTIOJTHH-
TEJIbHOM JINTEpaType IOJLKEH POBEPUTH YPOBEHD CBOMX 3HAHHUH C IIOMOIIBI0 KOHTPOJIBHBIX BOITPOCOB.

Ji1s caMOCTOSITETPHOTO M3yYEeHHsI OTBOJISITCSL BOIPOCKI, XOPOIIIO pa3pabOTaHHbBIEC B yYEOHBIX MOCO-
OWsIX, HAyIHBIX MOHOTpaHsIX ¥ HE MOTYT MPEJICTABIIATE OCOOCHHBIX TPYAHOCTEH NPU U3yYCHHH.

st 5 dheKTUBHOIM OpraHU3alMKi CaMOCTOSTEIHFHOM padOThl 00YJAFOIIMXCSI HEOOXO0IUMO:

— MOCTIEIOBATEIbHOE YCIIOKHEHHE U YBEIMUEHHE 00beMa CaMOCTOATEIbHOM paboThI, mepe-
XOJI OT MPOCTHIX K OoJiee CIOKHBIM (hopMam (BBICTYIUICHHE TIPY aHAJIKM3e Kelica, MOJIrOTOBKA Mpe-
3eHTaluu U pedepara u T. 1),

— MOCTOSIHHOE TTOBBIIIIEHUE TBOPYECKOTO XapaKTepa BBHIOIHICMBIX paOdOT, aKTHBHOE BKITIO-
YEHUE B HUX 3JIEMEHTOB HAYYHOTO MCCIIEJOBAHNUS, YCHIICHHS UX CAaMOCTOSTEIBHOTO XapaKTepa,

— CUCTEMAaTHYECKOE YIIPABJICHUE CAMOCTOSITEIIbHON pab0OTOM, OCYIIECTBICHUE TIPOIYMaHHOM
CHCTEMBbI KOHTPOJISI U IOMOIIM CTYJICHTaM Ha BCEX dTarnax 00y4eHusl.

4.2 MeTtoauyeckue yKa3aHHsi MO BBINOJHEHHIO KOHTPOJbHOH pPadoThl M THUIIOBOIO
pacuera

B 1niensx cBOEBpEMEHHOTO KOHTPOJIS JIYYIIEr0 YCBOCHUS AUCHUILTUHBI M WHTCHCU(UKAIIUH
CaMOCTOSITENIbHBIX 3aHATUN CTyIEHTaM OYHOH (POpPMBI 0OYYEHHUS BBITAIOTCS 3aJaHHsSI 110 TUIIOBBIM
pacueram. TUITOBOW pacdeT COACPKUT MHIWBUAYaAIbHBIC 33JaHUs, BBIIOIHICMBIC CTYJCHTAMHU Ca-
MOCTOSITEIBHO C HEOOXOJAUMBIMHU TOSICHEHUSIMU PEUICHUS U YKa3aHHUEM UCTIOIb3yeMbIX TEOpETHYE-
CKUX IMOHSATHUH, ONpeICTICHHI, TeOpeM U (popMyil. BBITIOJIHEHHE THITIOBOTO pacyeTa KOHTPOIUPYETCs
npernonasateneM. [IpeaBapuTenbHO MPOBEPSETCS MPABHIIBHOCTh PEIICHUS 3a/ad. 3aBepIIAONINM
ATAIOM SIBJISICTCS 3all[UTa TUIIOBOTO pacyera (BO3MOXHA B JBYX BapUaHTaX: YCTHOM HIIU MTUChMCH-
HOM), BO BpeMs1 KOTOPO# CTYJIEHT JOJDKEH YMETh IMPAaBIIIBHO OTBEYATh Ha TEOPETUIECKUE BOTIPOCHI,
MOSICHATH PEIICHUS] CBOUX 33J1a4 M YMETh PelIaTh 3a7a4l aHAJIOTUYHOTO THIIA.

B npornecce n3ydeHuss MaTeMaTUKH CTYACHT JOJDKEH BBIIOJIHHUTH Pl KOHTPOJIBHBIX padoT.
Penensun npenogaBaresst Ha 3TH paOOTHI MO3BOJSIOT CTYACHTY CYIUTh O CTEIICHH YCBOCHUS MM
COOTBETCTBYIOIIETO pa3JieNia Kypca; YKa3bIBalOT HAa UMEIOIIMECs Y HeTo MpoOebl, Ha JKellaTelIbHOe
HampaBlieHHe JalbHelIeld paboThl; MOMOTrarT CHOPMYIUPOBATH BOMPOCHI ISl KOHCYIBTALUU C
MIPEToIaBaTeIIeM.

PeniensnpoBaHrue KOHTPOJbHBIX pabOT B CUCTEME 3a0YHOI0 0Opa30BaHUs ABISETCS OIHOMN
M3 OCHOBHBIX (JOPM PYKOBOJCTBAa CAMOCTOSITEIIHHON pabOTHI CTYJEHTOB-3a0YHHUKOB M CPEICTBOM
KOHTPOJISI BHITIOTHEHHs] MU Yy4eOHOTO TIaHa M yCBOEHHUs y4eOHOro Marepuaia B o0beme, ycTa-
HOBJIEHHOM IPOI'PaMMOH.

B Tex cmydasix, korjja BBISBICHHBIC OIIMOKHA M HEAOCTAaTKU B TEKCTE BHIIIOJTHEHHOW KOH-
TPOJBHOM pabOTHl HACTOJBKO CEPHE3HBI, YTO MOTYT MOMEIATh JabHEHIIEMy U3y4eHHIO Kypca,
KOHTpOJIbHAsI paboTa BO3BPAIIAETCS CTYACHTY ISl MOJTHON WIIM YaCTUYHOMU ee mepepadoTKH.

[ToBTOpHO BHIMTOIHEHHAS pabOTa PEIEH3UPYETCS TOIBKO B TOM Ciydae, €ClM K Hel Impuiio-
’KEHa paHee He 3auTeHHas pabota. [Ipy MOBTOPHOM pelieH3UpOBaHUM PabOTHI MPENoAaBaTellb Mpo-
BEpsIET YUTEHBI JIU TPH €€ BHIMOJHEHUH (MCIIPaBICHUH) €ro yKazaHus. Eciin yka3aHUs HE YYTEHBI,
TO paboTa CHOBA BO3BPAIIIAETCS CTYACHTY JUIsL JOPAaOOTKH.

He cnemyer mpuctynath K BBITOJHEHHIO KOHTPOJBHOW pabOTHI MM €€ WCIPABICHUIO JI0
pelIeHusl JOCTaTOYHOrO0 KOJIMYEeCTBA 337ay 10 MaTepuaily, COOTBETCTBYIOIIEMY 3TOMY 3aJaHUIO.
OmnBIT TOKA3BIBAET, YTO YaIlle BCETO HEYMEHHE PEIIUTh TY WK WHYIO 33/1a4y KOHTPOJIBHON PabOThI
BBI3BIBAETCSI TEM, YTO CTY/IECHT HE BBIIOJIHUI HMEHHO 3TO TpeOOBaHUE.

Ecnmu pabora BBITONIHEHA HE B COOTBETCTBHHM C HOMEPOM BapHaHTa WIJIM TPENojaBaTeib
YCTaHOBHUT, YTO pabOTa BBIOJHEHA HECAMOCTOSTENILHO, TO OHA BO3BPAIIAETCS CTYIEHTY 0€3 peleH-
3upoBaHus. B aTOM citydae B TeTpau mpemnojaBareinb OOBCHICT CTYACHTY TPUYHHBI BO3BPAIICHHUS
Y TIpeJTaraeT eMy BBIIOJHUTH PabOTy B COOTBETCTBUU C YCTAHOBICHHBIMHU MIPABHIIAMHU.

4.3 MeToan4yeckne yKa3aHusl o HamucaHuio pedepara

Jlns Hanucanus pedepara CTyJ€HT BBIOUPAET OJIHY U3 T€M, UCXOMS U3 CBOMX MHTEPECOB K
OTIpeIeIEHHBIM BOIPOCAM Kypca, a TaKkKe XapakTepa W MEpCHeKTUB MPaKTHYecKol paboThl. BhI-
OpaHHas TeMa COTJIACOBBIBACTCS C IMPEIOAaBaTesieM, MIPU ATOM OHa MOKET OBITh 0oJiee KOHKPETH-



3UpOBaHa NIPUMEHUTENBHO K IPAKTUUECKUM MHTEpecaM MarucTpanTta. KoHkpeTusanus HanpasiieHa
Ha Oosee TIIyOOKyr0 MpopaboTKy TeMbl B MPAaKTHYECKOM KOHTeKcTe. [lo o0bemy paboTa moimKHA
cocTaBATh 15 — 20 cTpaHuI] pyKOITUCHOIO TeKCTa, He cuuTas npuioxenui, 14 mpudt (Times New
Roman), nomyTopHbIil UHTEpBaJ, CIUCOK JUTEPATyphl He MeHee 20 HCTOUHHUKOB.

Pabora Britoyaer B ceOst: TUTYIBHBIN JIUCT, COJCpKAHNE, BBEJICHHE, OCHOBHYIO 4acTh, 3a-
KJIFOUEHUE, CIIUCOK JINTEPATYPHBIX HCTOYHUKOB.

B Benennn 000CHOBBIBAETCSI aKTyalbHOCTh M3J1araeéMoi MpoOsieMbl. 371ech JaeTcsi KpaTkoe
OIHMCaHUE pacCMaTpUBAEMbIX B pabOTE BOIPOCOB MO OCHOBHBIM pa3jeiaM. BBenaeHune oObIYHO CO-
cTaByiAeT | cTpaHMIly pyKOIIMCHOI'O TEKCTA.

B Teopernueckoii yacTM OCHOBHOE BHHMAaHHUE YHAESETCS KPUTHUECKOMY 0030py JuTEepa-
TYPHBIX HCTOYHUKOB, PACKPBIBAETCS CTENEHb U3yUYEHHOCTU UCCIIETyEMOI POOIEMBI.

B ananutuueckoil yactu paboOThl MPOBOAUTCS BCECTOPOHHUI aHann3 ()aKTOPOB BHEIIHEH
Cpelbl, BIUAIOLIUX HA MPOOJIEMHOE I10JIE, @ TAKKE aHAJIN3 BHYTPEHHUX CUJIBHBIX U CIA0bIX CTOPOH.
[Ipu BBIMIOJIHEHUHU ITOM YacTU pabOThl 0c0O0E BHUMaHUE HEOOXOAMMO OOpaTUTh Ha CUCTEMHOCTh
aHaJIn3a, JOTMYHOCTh U3JI0KEHUS MaTepHara.

Pabora nomkHa ObITh HamKMcaHa TUTEPATYPHBIM S3BIKOM, TPAMOTHO U aKKypaTHO, CHa0)KeHa
HayyHbIM annaparoMm. CokpallleHus CJIOB, KpoMe 00IeynoTpeOuTeNbHbIX, HE JolycKatoTcsa. Bee
CTPaHUIIBI JOJKHBI OBITH MPOHYMEPOBAHBI.

4.4 MeToanyeckne yKka3aHusi 1o oopmMJIeHHI0 KOHTPOJIbLHOH padoThl

Pacnipenenenne KOHTPOJIBHBIX pabOT MO ceMeCcTpaM COOOIIAETCs CTYIEHTaM B Hadaje Kax-
noro cemectpa. KoHTpobHbBIE pabOTHI BHIIOIHSIOTCS CTYACHTAMH B OT/ACIBHBIX TETPAAIX B KIETKY
18 nuctoB. Ha TUTYyNbHOM JHCTE TETPaau CTYACHTHI YKa3bIBAIOT HA3BaHUE MPEAMETa, HOMEp BapH-
aHTa, HOMEp TPYIIbI U CBOIO (aMUIINIO, UM U O0T4ecTBO. Eciau TeTpanp i KOHTPOJIbHBIX paboT
3aKaHYMBAETCS, TO CTYICHT MOJIKMCHIBAET HOBYIO TE€TPab, MPUKIAIbIBAs K HEil «cTapyo». B koH-
TPOJIBLHOU paboTe 3a/1a4l MOKHO PEILIaTh B YJOOHOM MOPSAKE, 3alIUChIBAsk UX YCJIOBUS U YKa3bIBas
noapoOHbIe pemeHus. Pabora Haj ommOKaMy BBIMONHSIETCS B KOHIIE KOHTPOJIBHOM paboThI, mocie
penien3uu npenojasarens. s kaxaol 3aa1auu, TpeOyrolied ucrpaBieHuid Wik 10pabOTKH, OMSTh
3aIMCBIBAETCS YCIOBHE U MPUBOJUTCS MOJIPOOHOE pellIeHHE.

4.5 MeToanyeckne yKa3aHus 10 NOAT0TOBKe HAYYHOI0 0KJIa1a

Hayunblil noknan mpenacTtaBisieT coOOM HCClieoBaHUE MO KOHKPETHOM mpolieme, U3110-
KEHHOE TIepe/l ayJUTOpUEH CiryriaTeseid. ITo MOXKET ObITh BBICTYIUICHHE HAa CEMHHAPCKOM 3aHS-
TUH, KOH(pEPEHIIMM HAayYHOro CTyleH4YecKkoro obmecrna («Hexene Hayku») UM B paMKax MpoOBO-
JUMBIX KPYIJIBIX CTOJIOB. B m1000M ciyyae ycrenHoe BBICTYIIJIEHME BO MHOT'OM 3aBHCHUT OT Ipa-
BUJILHOW OpraHU3allii CaMOTIo IPOLECCA TOATOTOBKM Hay4YHOT'O IOKJIaa.

Pabota no nmoaroToBke Hay4yHOTro JTOKJIa/la BKJIIOUAET HE TOJIBKO 3HAKOMCTBO C JIUTEPaTypoOit
1o n30paHHON TeMAaTUKE, HO M CAMOCTOSITEIbHOE U3yUeHHE OTIpeIeIeHHbIX BompocoB. OHa TpedyeT
YMEHHMS NPOBECTU aHAJIMU3, CIIOCOOHOCTU HArJISAHO MPEACTaBUTh UTOTU MpPOAENaHHOW paldoThl, U
YTO OYEHb Ba)KHO — 3aMHTEPECOBATH AyJUTOPHUIO PE3yJbTaTaMH CBOEro uccienosanus. Cienosa-
TEJIbHO, IOJITOTOBKA HAYYHOT'O JJOKJIaaa TpeOyeT ONpe/ieICHHbIX HaBBIKOB.

[ToaroToBka Hay4HOTO JTOKJIaJia BKJIIOYAET HECKOJIBKO TAOB pabOTHI:

|. Ber6op Tembl HayqHOTO JOKJIaja

[ToaroToBka K HaydHOMY JOKJIaJy HAUMHAETCS C BbIOOpA TeMbl OYAYILEro BBICTYIUICHUS.
[IpakThKa MOKa3bIBAa€T, YTO MPABUIBHO BBHIOPATh TEMY — 3TO 3HAYUT HANOJIOBHHY OOECHEYUTH
YCIIELTHOE BBHICTYIUIEHHE. KOHEUHO K€, ONpenesaIonIyl0 pojb B 3TOM BOIIPOCE UTPAIOT UHTEPECH,
YBJIEUEHUS U JIMYHbIE CKJIOHHOCTH CTYJIEHTa, HEMTOCPECTBEHHAs CBSI3b TEMBI JOKJIaga ¢ Oynylen
WM HaCTOSIIIEH MpakTUYecKoi paboTol (eciiu 3TO CTYJEHTHI BeuepHero otnaeneHus). OnpeaeneH-
HYIO TIOMOIIIb NMPU U30paHUU TEMBI MOXKET OKa3aTh PYKOBOAMTENh HAYYHOTO KPY)XKKa, MpernoiaBa-
TeJNb, BEAYIIMNA CEMHUHAPCKOE 3aHATHE WIIM YUTAIONIMN JIEKIIMOHHBIN Kypc. M Bce-Taku mpu BeIOOpE
TEeMBbI U ee GOPMYINPOBKE HEOOXOAMMO YUUTHIBATh CIIEyIOIINE TPeOOBaHUS:

1. Tema BbICTyIUIEHUS JTOJKHA COOTBETCTBOBAaTh BallMM MO3HaHUSAM M MHTEpecam. 31€Ch
OYEHb BAKEH BHYTPEHHUM MCUXOJIOTMYECKHIT HACTPOA.



2. He cnenyer BbIOMpATh CIMIIKOM IIMPOKYIO TEMY HAay4HOTO JIOKJIafa. DTO CBS3aHO C
OTPaHWYCHHOCTHIO JOKJIATIMKa BO BpeMeHH. Jlokman nomkeH ObITh paccuutan Ha 10 — 15 MunyT.
3a Takoi MPOMEXYTOK BPEMEHH JOKIATYMK COCOOEH AOCTATOYHO MOJIHO U IIIyOOKO pacCMOTPETh
He 0oJiee 0IHOr0 — JIByX BOIIPOCOB.

3. HayuHbIil OKJa] JOJKEH BBI3BATh MHTEpeC y ciaymarteneil. OH MOXEeT coJepkaTrh Ka-
KYI0-JIM0O HOBYIO Ul HUX MH(POPMALUIO WK U3JI0)KEHHE CHOPHBIX TOUYEK 3PEHUS Pa3IMUYHBIX aB-
TOPOB IO OCBEIIAeMO podeMe.

CryneHT, npHUCTyNarOmMi K NOATOTOBKE HAayYHOTO AOKJIAAA, IOJDKEH YETKO OIpPEIEIHUTH
IIEJIb Oyny1iero BbICTYIIIICHUS.

[ToHATHO, 4TO 10 M3YyYEHUs JINTEPATyphbl MO BBIOPAHHOW TeME JOBOJIBHO CIOXKHO chopMy-
JUPOBAaTh KOHKPETHYIO LIEJIb CBOETO HCCIE0BaHUsA. B 3ToM ciydae HeoOxonumMo 0003HaUUTH 00-
LIYIO LeNb WM LIEJIEBYI0 YCTaHOBKY. KOHKpeTHas LieneBas yCTaHOBKA JaeT HAIPaBJICHUE, B KOTO-
poM Oynmer paboTarh MOKIAMYUK, TOMOTAeT OCO3HAHO U IIEJICHANIPABIICHHO MOI0UPaTh HEO0OXOIu-
MBI MaTepHall.

II. ITon6op maTepuaion

PaboTa o nonbopy MarepuasoB AJis J0KIaa CBSI3aHa C U3yUEHUEM JIUTepaTyphbl.

W3yuenne nurepaTypsl O BRIOPAaHHOW TEME JKeIaTebHO HAaYMHATh C TPOCMOTPa HECKOJIb-
KUX Y4eOHUKOB. DTO IO3BOJUT MOJYYUTh OOIIEe IMPEICTABICHUE O BOIPOCAX HCCIEAOBAHMSL.
JlanpHeWmuii MoMCK HeoOXOAMMOHM HMH(GOpMAIMK MPEoIaraeT 3HaAKOMCTBO C TpPeMs TpyIMIaMu
ucToyHuKoB. [lepBas rpynna BkitoyaeT MOHorpaduu, HaydHble COOPHUKH, cripaBOYHUKH. Ko BTO-
poii Ipymme OTHOCATCS MaTepuaibl NEPUOAUYECKON MeUaTH — KypHAJIbHbIE U ra3zeTHble cTaTbu. K
TpeTbell pecypcebl MHTepHeT. MaTtepuaiibl opHIHMaNbHOTO Xapakrepa u3 MHTepHeT A0KHBI OpaTbes
TOJIBKO W3 O(QUIMATBHBIX CalTOB (MH(OpMAIMs Ha APYrHUX calTax MOXKET OBITh yCTapeBIIEH).
ITpsimoii mepeHoc B pabOTy TEKCTOBBIX (hparMeHTOB U3 MHTepHeT (KpoMe KOPOTKHX LUTAT KJIacCH-
yeckux palboT 1o teme) 3anpeiieH. IMEHHO B IByX MOCIEAHUX I'PYIIax B OCHOBHOM COJEpPKaTCs
HOBBIE CBEJICHUS U (aKThl, IPUBOJATCS MOCIEIHUE LU(POBbIE JaHHBIE.

I1l. CocraBsneHnue maHa JOKIaga

[Tocne Toro, kak paboTa Mo MoaOOPY MCTOUYHUKOB 3aBepIIeHAa M MMEETCS ONpeeseHHOe
npencraBieHre 00 u30paHHON TeMe, MOYKHO COCTAaBUThH NpeABapUTENbHbIN miuaH. [Ipu aToM HeoO-
XOJMMO Y4€CTh, UTO MPEABAPUTEIBHO COCTaBIECHHBIN IIaH OY/AET U MEHITHCA U KOPPEKTUPOBATHCA
B IIPOLIECCE NATBHENUINErO N3yYEHUs TEMBI.

PaboTy Hajx TeKCTOM OYIyIIero BHICTYIUIEHUS] MOXHO OTHECTH K HanboJjee CI0KHOMY U OT-
BETCTBEHHOMY 3Taly MOJArOTOBKM HAay4yHOTo J0KJIaaa. IMEHHO Ha 3TOM 3Tare He0OX0AUMO MPOouU3-
BECTH aHAJIU3 U OLEHKY COOpaHHOI0 MaTtepHaia, chopMyIMpPOBATh OKOHYATEJIbHBIN TUIaH.

[Tpuctynas k padoTe HaJ TEKCTOM JOKIaJa, CIEIYyeT YUUTHIBATh CTPYKTYpPY €ro MmocTpoe-
Hus. HayuHelil ToKIax JOJKEH BKIIOYaTh TPU OCHOBHBIE YaCTH: BCTYIUIEHUE, OCHOBHYIO YacTh, 3a-
KJIFOUEHHUE.

Bcerymienne npencrasiser co0oil KpaTkoe 3HAKOMCTBO CllymuaTesnieil ¢ oocyxaaemMoit B 10-
KJaze npobseMoil. JlelcTBUTENbHO, XOTS BCTYIUIEHHE HETIPOIOJIKUTENIBHO M0 BpEMEHH (BCero 2 —
3 MHUHYTBI), OHO HEOOXOAUMO, YTOOBI MPOOYIUTH UHTEPEC B AYAUTOPUU U MOJITOTOBUTH MOYUBY IS
noxiana. HeoOxoaumMo HadaTh C TJIaBHOM MBICIH, KOTOpas 3aTeM 3aiiMeT LIEHTPaJbHOE MECTO.
VYnayno chopMyaHpOBaHHbBIE BO BCTYINIEHMHM HECKOJIBKO (hpa3 CIIOCOOHBI 00ECTIEUUTh YCIEX BCEro
JIOKJIaja.

OcHOBHas 4acTh SBISAETCA JIOTHYECKUM MPOAOKEHHEM BOIPOCOB, 0003HAUYEHHBIX aBTOPOM
BO BBEJICHUU. VIMEHHO B 3TOM YacTu JOKJIaAa MPEICTOUT PACKPBITh TEMY BBICTYIUIEHUS, IPUBECTU
HE0O0XO/UMBIE JT0Ka3aTeNbCTBa (apryMeHThl). /[ Toro ytoObl MpaBMIIBHO MOCTPOUTH OCHOBHYIO
4acTh CBOETO JI0KJIaJa, HE0OX0IMMO COCTaBUTh €€ MOAPOOHbIN Tu1aH. BaXHOCTh cocTaBIeHUs TaKo-
ro IUIaHa CBSI3aHA C OCHOBHOM 3ajadel aBTopa. OH JOKeH B TeueHue 10 MMHYT, OTBEACHHBIX Ha
OCHOBHYIO 4acTb, CyM€Tbh MPEJCTABUTh U U3JI0KHUTh aBTOPCKYIO TOUKY 3pEHUS 10 0003HAYEHHOU B
TeMe Jokiaaa npobneme. Hannume monpoOHOTo ImijaHa MO3BOJISIET BBIOJHHUTH 3Ty 3ajady, JaeT
BO3MOKHOCTb aBTOPY B CKaTOH (popMe JOHECTH CBOM MJEH 10 ayTUTOPHUU U YIOKHUTHCSA B yCTAaHOB-
JICHHBIN pErIaMeHT.



3aKiIroueHre UMEET 1eIbl0 0000IUTh OCHOBHBIC MBICIH U WJCH BBICTYyIIeHH. Ero, kak u
BECh JIOKJIaJl, HEOOXOJUMO MOArOTOBUTH 3apaHee. B 3akilioueHUM MOXHO KpaTKO MOBTOPHUTH OC-
HOBHBIC BBIBOJIBI U YTBEPXKACHHS, MPO3BYUYABIINE B OCHOBHON YacTu Jokiana. Ha 3akmroueHue
MOKHO BO3JIOXKHTH Takke QyHKIUIO 0000IEHUS BCEro MPeACTaBIEHHOr0 JTOKIaIYMKOM MaTepHa-
na.

IV. Odbopmiienre MaTepraaoB BBICTYILICHUS

[ToaroToBieHHbIH AOKIaM U Oyayliee BHICTYIUICHHE B ayJUTOPUU HANpaBJICHO HA €ro Ciy-
XOBOE BOCHpUATHE. Y CTHAS pedb MPEAOCTaBISET OpaTOPy JOMOTHUTEIbHBIE CPEICTBA BO3/ICHCTBUS
Ha CJyIIaTeNIel: rojioc, MHTOHAIUS, MUMHKA, KeCcThl. OHAKO OJHOBPEMEHHO CIIEAYEeT YCIICUIHO
HCIIO0NIB30BaTh criocoOHocTh cymmateneir BUETD.

ABTOp HAY4HOTO JOKJIaga MOXET MPEKPAaCHO JOIMOJHHUTH CBOE BBICTYIUICHHE, HCIIONB3YS
JuarpamMmbl, WIDTIOCTpalud, Tpaduku, n300pakeHus B PE3eHTAIUH.

Ho, 4T00BI MCMONB30BaHUE HATTISAIHBIX [MOCOOMH MPOU3BENO MpeAronaraeMelii 3¢ ¢dexr,
HE0OXO0IMMO YUUTHIBATh CIAEAYIOUINE MpaBuia:

1. menecooOpa3HO MCIONB30BaTh HATAIHBIA MaTepuan. Eciau jke HeoOXOAWMOCTh B €ro
JI€MOHCTpPAILIMU OTCYTCTBYET, IPUMEHEHHUE OyIeT TOJBKO OTBJIEKATh BHUMAHUE CIIYILIATENeiH;

2. Tpe3eHTalus TOTOBUTCS 3apaHee;

2. n300paxeHus, MPeICTaBICHHbIC B MPE3EHTAINH, JODKHBI ObITh BUIHBI BceM. CIIOKHBIM
CTAaTHCTUYCCKUM TaOJIHMIaM CIIeIYeT MPUAATh JOCTYIHYIO (hOpMY AHAarpaMM WU rpaduKoB;

3. HarlsggHble MaTepUajbl HEOOXOIUMO TEMOHCTPUPOBAThH AyJUTOPHH, a HE caMoMy ce0e;

4. Te3Wchl JOKJIana JOJDKHBI OBITh TECHO CBS3aHBI ¢ M300paKEHUEM HAIIISIHBIX MaTepHa-
JIOB;

5. 9TOOBI HE OTBIIEKATh BHUMAHUE ayTUTOPUH, HY)KHO CBOCBPEMEHHO TIEPEXOUTh K JIEMOH-
CTpalliu APYTUX MaTEePHAIIOB;

6. HEoOXOIUMO JIeNaTh May3y B BBICTYIUICHUH, €CIIH ayJAUTOPHUS 3aHATA pacCMaTpUBaHUEM
HArJITHBIX MaTepPUAIOB.

V. IloaroToBKa K BBICTYIIICHHIO

[TonroroBUB MaTepuan Juisl JOKJIaAa, CIEAYeT PElINTh BOMPOC O 3aMUCAX K BBICTYIJICHUIO:
TOTOBUTH TOJHBINA TEKCT JOKJIaJa, COCTABUTH MOAPOOHBIC TE3WCHl BBICTYIUICHUS WJIA TIPUTOTOBHUTH
KpaTkue paboune 3anucu. HaydHbslil qokman mpeacTaBiseT co00i yCTHOE MPOU3BEECHUE, YTEHUE
BCITYX MOJTOTOBJICHHOTO TEKCTa HEAOMYCTHMO.

4.6 MeToan4yeckune yKa3aHus 10 NOAr0TOBKe HAYYHOI CTATbH

Hayunast cratesi — 3TO TpeICTaBIeHHE Pe3yIbTATOB WCCIEMOBAHMS JJIs HAYYHOU oOrie-
cTBeHHOCTU. HayuHas cTaThs 00s3aTebHO BKIIOYAET AJIEMEHTHI HOBOTO 3HAHUS, KOTOPBIE U OMpe-
JENSIOT €€ 3HAYMMOCTh. B OTIENBHBIX CIIydasx HaydHas CTaThs MOXKET COJEpKaTh CHCTEMaTH3a-
1110, 00001IIeHUE y)Ke U3BECTHBIX HayUHBIX JaHHBIX O MpoIiecce, IBJICHUH WM 00BEKTe, HA OCHOBE
KOTOPOTO JICTIAIOTCSI HOBBIE BBIBOJIBI, TPOTHO3BI. Takas cTaThs Ha3bIBacTCS 0030pOM HAYIHOH JIHTE-
paTypsl IO OMpeeNIeHHOM npodieme.

Br16op TeMbl ucciieoBaHMsI HEPa3phIBHO CBA3aH C BHIOOpOM ero o0bekTa. OOBEKT uccie-
JIOBaHUS — CUCTEMA, TIPOIIECC WM SBJICHHE, TOPOXKAAIOIINE MPOOIEMHYIO CUTYaIllUI0 U U30paHHBIC
it u3ydenus. [lomydenne 3HaHui 00 00BbEKTE, HEOOXOAMMBIX JIJIST PEIICHUST KOHKPETHOU TTpoodIie-
MBI, TTIOCTaBIIEHHOU B MCCIICJOBAaHHH, OCYIIECTBISETCS TIOCPEICTBOM H3yUEHUS Pe3yIbTaToOB Ilelie-
HAIPaBJICHHOTO HAYYHOT'O BO3JICHCTBUS HA OTJEIBHBIC YAaCTH O0OBEKTA, HA3bIBAEMBIC MPEJIMETaMU
UCCIIeTOBaHUSI.

[Tpeamer uccen0BaHusl — 9acTh, CTOPOHA, CBOHCTBO, OTHOIIIEHHE 00BEKTa, UCCIETYEMBIE C
OTIpeICTICHHOM 1IeTBI0 B IAHHBIX YCIOBUSX, T.€. 3TO JEMEHT 00beKTa uccnenoBanus. [Ipenmer uc-
CJICJTOBAHMSI SBJISCTCSI HOCUTEJIEM TPYIIITBI WIHM PsJia CYIIECTBEHHBIX CBOWCTB, CBSI3€H, WM MPU3HA-
KOB M3y4aeMOT0 O0BEKTa U CIYKUT CPEACTBOM €ro HayYHOTO MO3HAHUSI.

[Tocne oGocHOBaHMUS TEMBI, ONpeeNieHus] 00BEKTa U MPEeaIMeTa UCCICTOBAHUS (POPMYIUPY-
eTcsl 1IeTb UCCIIeIOBaHMS 10 TaHHOM TeMe. Llenb nccnenoBanus BHICTYIAET KaK ONpeAe/IeHHbIA Me-
XaHW3M MHTErpaliy pa3iNyHbIX JIEHCTBUN B CUCTEMY «II€JIb — CPENICTBO — pe3yabTaTy. Llens — 3a-
paHee OCO3HAaHHBIM W TUIAHUPYEMBIH pe3ynbTaT. OCHOBHBIE AJEMEHTHI, (OPMUPYIONINE COAEpKa-



HUE TIeJIU UCCIICIOBAaHMS: KOHEUHBIN pe3ylbTaTr, OOBEKT UCCIICOBAHUS, MTyTh JTOCTHXKCHHS KOHEU-
HOT'O Pe3yJIbTATA.

3amayamMu MCCIIEIOBaHUS HA3BIBAIOTCS BOIPOCHI, MOJIyYEHHUE OTBETOB Ha KOTOPBIE HEOOXO-
JUMO JUISl TOCTUKEHUS LEeNH ruccaeaoBanus. Kak mpaBuiio, BBIABUTAIOTCA CIEAYIONINE UCCIIEN0Ba-
TEJIbCKUE 3a7aUu:

— BBISIBJICHUE CYILIHOCTH, IPU3HAKOB, KPUTEPUEB M3y4aeMOr0 MPOLECCa, SBJICHHUS U Ha ITOU
OCHOBE €T0 00BSICHCHHE, XapaKTEPUCTHKA,

— 000CHOBaHHUE OCHOBHBIX IyTEH (METOOB, CPE/ICTB) PEIICHHS IPOOJICMBI.

N3yuenue HaydHOU JUTEPATYPBI — 3TO BAXKHBIM U JUIUTENBbHBINA MPOLIECC, 3aBEPIIAXOLIUICS
HAallUCAaHUEM OKOHYATEJIbHOTO BapuaHTa cTaTbu. OH BKIIOYAET PsiJ 3TANOB: MOUCK MCTOYHUKOB;
03HAKOMHTEIFHOE YTCHUE; YIIIyOJIEHHOE, U3yJalolee YTCHHE C BHIMUCKaMU B (JOpME KOHCIIEKTOB,
aHHOTalUH, TE3UCOB, pedeprUpOBaHUS; UCIIOJIb30BAHNE UCTOUYHUKOB B IIPOIIECCE HCCIEAOBAHUS [
OOBSICHEHHS U MHTEPIPETAIINN COOCTBEHHBIX PE3YJIbTaTOB U HAOIIOJICHHMIA, CCHIIKM HA JINTEPATYPY
B YEpHOBHKE; HamMcaHue 0030pHON 4acTu paboThl; OpraHuzanus 0udauorpaguueckoro onucaHus
K paboTe M ero OKOHYATEIFHOE PEJaKTHPOBAHNUE.

Hayunoe 0600111eHre HOCUT O0COOBI XapakTep, OHO OTIUYAETCS TOUHOCTHIO, MTOJYEPKHYTON
JIOTUYHOCTBIO, OJHO3HAYHBIM BBIPAKEHUEM MBICIH, KOTOPask CTPOr0 apryMEHTHUPYETCs, a XOJ JIO-
THYECKUX PACCYKICHHUIN aKIEHTUPYETCS C IOMOIIBIO CIIEHUATIBHBIX CPEACTB CBSA3H.

[lepeuniciiiM HEKOTOPBIE A3BIKOBBIE CPEICTBA HAYYHOTO CTHUJISA, YTOOBI BbI MOTJIHM MPHACP-
KHUBATHCS UX IPU pabOTe ¢ PYKOMUCHIO:

— cioBa OOOOMICHHOW CEMaHTHKH (BaKHOCTh, CHCTEMHOCTH, BO3pacTaHWE, IOHIKCHUE,
MPUMEHEHUE U T.I1.);

— TePMHHBI, XapaKTePHBIC [T KAKOW-TMO0 HAyKH, U OOIIEHAYyYHBIC TIOHATHUS (3aKOH, MPUH-
1uI, kinaccudukanms, nHhopMalus, BEpOATHOCTb, TUIIOTE3a U JIP.);

— CJIOBA, YKa3bIBAIOIINE HA 3aKOHOMEPHBIN XapaKTep OMUCAHHBIX SBJICHUN (0OBIYHO, OOBIK-
HOBEHHO, BCET/Ia, PErYJISIPHO, BCSIKUHN, KX/IbIi, KaK MPaBUJIO U T. I1.);

— TJaroJibl HAcCTOSIIIEr0 BHEBPEMEHHOIO0 B OOOOLIEHHO-OTBJICYEHHBIX 3HAYEHUSX (peyb
HNIET o mpobneme..., orctoga CJIIEJAYET BwiBog..., CJIEAYET 3ametuTh, 4TO ..., BEIYHUCICHHE
(mabmonenne) [IPUBOIUT x crnenyromemMy pe3ysbTary ..., IEPEHIeM K CIETYIOIIEMY BOTIPOCY ...,
3aKJII0OYEHUE HOCUT MPEIBAPUTEIBHBIN XapaKkTep..., U3 CKa3aHHOTO PaHEee BBITEKAET..., 3TO JIaeT OC-
HOBaHHE TOBOPUTH O ..., 3TO TOBOPUT O ... U Jp.);

— TJaroyibl MpPOUIEAIIeT0 U OYIYyIIEro BPEMEHH HCIIONB3YIOTCS B 3HAUEHUU HACTOSIIETO
BpeMeHHU (MBI MOJTYyYUM / TIOJIYYHIIA .., IPUMEHUM ..., UCTIOIB3YETCS, BBRIPAXKAETCS, HAOIIOMaeTCs U
T. 1.); YaIle UCIOIb3YIOTCS TJIaroibl HECOBEPIIEHHOTO BUAA, Kak 0oliee OTBICUYEHHO-0000IIEHHEIE;
TJIaroJIbl K€ COBEPIIICHHOTO BUA XapaKTEPHBI JIJIsl YCTOMYMBBIX 000OPOTOB (JOKaXeM, UTo ..., pac-
CMOTPHM ..., BBIBEJIEM ...);

— mpeobanarT GopMbl 3-TO JUIIa MECTOUMEHHI U TJIarojioB. ABTOpckoe «MBbI IUTI0C Y-
Has (opma riarona» yrnoTpeOisercs B OTBICYEHHO-0000IIEHHOM 3HaU€HUH (MBI cUUTaeM (IoJiara-
€M, YTBEP)KIAeM. .., HAMU YCTaHOBJICHO...).

— YaCTOTHBI CYIIECTBUTEIbHBIE €IMHCTBEHHOTO YKcia, (JOPMBI CPETHETO POJIa Y CYIIECTBU-
TETBHBIX a0CTPAKTHOTO 3HAUEHUS (JBMYKEHNE, KOJIMYECTBO);

— KpaTkue npujarareibhbie: [I[pocTpaHCcTBO OTHOPOIHO U U30TPOITHO.

Ha cuHTakcuyeckoM ypOBHE CBSI3b MEXKIY MPEIOKEHUSIMH OCYIIECTBISETCS C TTOMOIIBIO
MOBTOPSIIOLIUXCS CYIIECTBUTENBHBIX U MecToMMeHui. Crneaure, 4ToObl B OITU3KOM KOHTEKCTE HE
noBTopsunch cinoBa DTOT, 3TO, 3amensiite ux cuHoHUMaMu. Hanmpumep, 3TOT — MOA00HBIH, Ta-
KOH e, YKa3aHHbBI{ BHIIIE, JAHHBIA U T. . B mpemioxkeHun npeodnanaeT npsMoi MOPSIOK CIOB
(mommesxaree — CKkazyemoe — JIOTIOTHEHUS ).

[Tocne MOATOTOBKY YEPHOBBIX HAOPOCKOB OTMEIHHBIX Pa3fesioB HEOOXOIUMO MPUCTYIATh K
HaMMCaHUIO PYKONHMCH CTaThH B 11eJIoM. Pa3ziensl cienyer pacronokuTh B CIEAYIONEM TOPSIKE:

— aHHOTaIUSs;

— BBEJICHHUE;

— DKCIICPUMEHTAIIbHBIN pa3/ell;



— QHATMTUYECKUI/TEOPETUYECKHIA pa3ien;

— 3aKJIIOUCHHUE;

— CIIMCOK HCIT0JIb30BAHHBIX HCTOUYHUKOB.

HekoTtopble U3 NepeyrcIeHHbIX BbIIIE pa3fesioB B KOHKPETHOM paboTe MOryT OTCYTCTBO-
BaTh, a MOPSAJIOK CIETOBAHUS PA3JIEIIOB MOXKET ObITh MHOM, YTO HEOOXOJMMO COTIacoBaTh C HAY4-
HBIM PYKOBOJMTEJIEM.

BBenenne MOXeT BKIIIOUATh CIENYIOLIME KOMIIOHEHThI: 00OCHOBAHHWE M aKTyaJbHOCTH Te-
MBI; KpaTKHii 0030p JINTepaTyphl, XapaKTEepUCTHKA IIpeaMeTa, 00bekTa (00BEKTOB), a TAKKE METO-
JIOB MICCJICIOBAHUS; BBIIBUTaeMast TUIIOTE3a; Hay4YHass HOBU3HA padOoThI, €€ TeOpEeTHIeCcKasi U Mpak-
TUYECKasl 3HAYUMOCTb.

B skcnepumMeHTanbHOM (MCCIEIOBATEIbCKOM) paszene JaeTcs 0OOCHOBAaHHE M ONMHMCAHUE
METOAMKH HMCCIEIOBAHUS; IPUBOATCS MOJIy4YEHHbIE JaHHbIE, Pa3MEIIaeTCsl HeOOXOUMBbIN HILTIO-
CTpaTHBHBII MaTepualt; (GOPMYIHPYIOTCS BBIBOABI M 0000IICHNS.

B TekcTe craThu cieayeT apryMeHTUPOBAHO BbIICJINTh TO HOBOE M OPUTMHAIBHOE, YTO BHO-
CHT B pa3pabOTKy MpOOIEeMbI aBTOpP CTaThH. TEeKCT MOIDKEH 001a1aTh HEKOTOPBIM KOMITO3UIIMOHHO-
CIO’)KETHBIM ITOCTPOEHHEM, HAIIPABJICHHBIM Ha IOCJIE0BATEILHOE U 1IeJICHANIPABIEHHOE PACKPBITHE
IUIsL YATATENs IPOLecca aBTOPCKOro MOUCKA.

AHaJINTUYECKUI WM TEOPETUYECKUI pa3ziell MOCBSIACTCs aHaIU3y MOIYYEHHBIX 3KCIEpH-
MEHTJIbHBIX PE3YJIbTAaTOB; UX OMMCAHUIO, HHTEPIIPETALIMM B paMKax CYIIECTBYIOLIEH TEOPUU WU
IIPEJCTABISET OPUTHHAIBHOE TEOPETUYECKOE HCCIIEIOBAHNUE.

MeTtonuyeckuil pa3zesl MOXET COJIEpPKaTh apr'yMEHTUPOBAHHbIE TPAKTUUECKUE PEKOMEH1a-
LIUH, BO3MOXKHOCTH U 0COOEHHOCTH UCIIOIb30BAHUS PE3yJIbTATOB PAOOTHI.

3akir0YeHre B KpaTkoil popMe MOABOIUT UTOTH BCel pabOTHI B BUIE TE3UCOB MIIM BHIBOJIOB,
COIJIACOBAHHBIX C LIENbIO U 33JjauaMH UCCIIEI0BaHMsI; YKa3bIBaeT TEOPETUUECKYIO U MPAKTUYECKYIO
LIEHHOCTb IIOJyYEHHBIX PE3YJIbTaTOB, UX BO3MOKHOE BHEIPEHUS, HAMEYAET JajbHENIINe NepCIeK-
TUBBI U3Yy4EHUsI JAaHHOH NPOOJIEMBI.

4.7 MeToan4yeckne yKa3aHus 10 NMOATOTOBKe NMpe3eHTAIlUH

[Tpe3eHTanust — 3TO KpaTKOe HarJsSAHOE U3JI0KEHHE HHPOPMALIUHU IO COJIEPKAHUIO paboThI,
Mpe/ICTaBICHHOE TIOCPEICTBOM nporpamMmel MS PowerPoint.

[Tpe3zeHTanust coaepKHUT OCHOBHBIE MOJ0XKEHNUS, BHIHOCUMBIE Ha 3allUTYy, TpadUuecKuil Ma-
TepHall — pUCYHKH, TAOJIUIbI, AITOPUTMBI U T. I1., KOTOPbIE WITIOCTPUPYIOT MIPEIMET UCCIIEOBAHMSL.

[Tpe3enTanust paboThl CITYKUT AJIs yOSIUTENbHOCTH U HAIJISTHOCTH MaTepHaia, BHIHOCUMO-
IO Ha 3alIUTY, U JT0JIKHA BKIIIOYATh B Ce0s CIEAYIOLINE Pa3/Iebl:

— TUTYJBHBIN JTUCT npe3eHTanuu (1 crnaiin);

— 1IeJIb UCCIIEIOBaHMsl, 00BEKT U peaMeT uccaenoBanus (1 cnaiin);

— alITOPUTM U MeTOAMKa nccienoBanus (1 — 2 cnaiina);

— HOJTy4YEHHbIE pe3yJIbTaThl UccienoBanus (2 — 3 cnaiija);

— OCHOBHBI€ BBIBOJIbI M MTpeIoKeHus (2 — 3 craiina).

OO61mas cTpyKkTypa NpeAcTaBIeHHOW MPE3eHTAlUU I0J)KHA COOTBETCTBOBATh CTPYKTYpE J0-
KJIaa.

[Tpu coznannu npe3eHTauu cleAyeT NPUIePKUBATHCS CIEAYIOIUX PEKOMEHIAIINN:

— mpudrt — Times New Roman;

— pa3Mmep mpudTa 1715 3aroJIOBKOB — HE MeHee 32;

— pa3mep mpudTa U TeKCTa — He MeHee 28;

— 1BET U pa3mep mpudTa, GopMaThl PUCYHKOB U TaOJMII JOJKHBI ObITh MOJ0OpaHBI TakK,
9TOOBI BCE HAJIMUCH, PUCYHKH U TaOJIUIBI OTYETIUBO POCMATPUBAIIMCH HA CIaiie.

5 Mertoauueckue yka3aHusi JJs O0y4AalOIIMXCA IO OPraHU3alMM M NPOBEAEHHUIO
00yuyeHHUs1 B MHTEPAKTUBHBIX (popMax

|. Jlexuus-Oecena - TUaNIOTHYECKUNA METOJI M3JIOKEHHUS M YCBOGHUs Y4eOHOro Marepuana.
Jlexnus-6ecea Mo3BOJISET € TOMOIIBIO CUCTEMBI BOIIPOCOB, YMEJIOH MX MMOCTAHOBKH U UCKYCHOT'O
NOJICp)KaHUs AMajIora BO3JACHCTBOBATh KaKk Ha CO3HAaHHWE, TaK W Ha TOJCO3HAHUE O0YyYaroluXxcs,



HAy4YMTh UX camokoppekuuu. [IpoBeaeHne nekiuu-o6ece bl MpeanoiaraeT HaTuurue ONpeIelIeHHOTO
oO0beMa 3HaHUN 00 M3ydyaeMOM MaTepuayie U CBsi3M ¢ HUM. Jleknusa-Oecema moMoraer moOyauTh
o0yJaromuxcs K aKTyaJu3ali WMEIOIIMXCS 3HAHWH, BOBJEYh MX B IPOIECC CAMOCTOSTEIBHBIX
pasMBbILUICHUH, B 9BPUCTUYECKUH, TBOPUYECKUI MPOLIECC MOJYyYSHHUs HOBBIX 3HAHUH; CIIOCOOCTBYET
aKTUBU3ALIMU TI03HABATEIbHON JI€ATENbHOCTH, BOBJIEKAET B MAKCUMaJIbHbIA MBICIIUTEIbHBIN ITOUCK,
C LIEJIBIO pa3pelieHNs NPOTUBOPEUUH, TOJIBOJAUT K CAMOCTOSITEIbHOMY (POPMHUPOBAHHUIO BBIBOJOB U
0000111eHuH, CO3/1aeT YCIOBHS I OTIEPATUBHOTO YIIPABJICHUS MPOLIECCOM O3HAHUSI.

ITo Ha3HaueHUIO B y4eOHOM MPOLIECCE BBIIEISIOT CIIEAYIOLINE BUbI JIEKLIUU-OeCeIbl:

— BBOJIHBIE WJIM BCTYIUTENbHbBIE (OPraHU3YIOIINE);

— COOOIIEHUS HOBBIX 3HAHUI;

— 3aKpEIUISIIOIINE.

BBonnas nexkuus-Oecena mMpoBOAMTCA B Hayaje JEKIMOHHOTro 3aHiATHA. C ee MOMOLIbIo
obecrieynBaeTcsl TICUXOJOTHYECKasi HACTPOiiKa 00yJaromuxcs Ha BOCIIPUATHE M YCBOGHUE HOBOTO
Mmatepuaia. becena cnocoOCTByeT MOHMMAHUIO 3HaYEHUs MIPeACTOosIIEeN paboTel, hopMupyer npea-
CTaBJICHHSA O €€ CO/IepP)KaHuH, creln(ruke 1 0COOCHHOCTSIX.

Coo6menus HOBbIX 3HaHUH. CTpouTcs B (pOopMe BOIPOCOB U OTBETOB MPEUMYILIECTBEHHO
IIPU aHAJIM3€ IPOYUTAHHBIX TEKCTOB, 3aIIOMUHAHUH OTBETOB (KaTEXU3MUECKasl); CIIOCOOCTBYET MO~
BE/ICHUIO O0YYAaIOLIMXCS 38 CUET YMEJO MOCTABICHHBIX BOIIPOCOB, UMEIOIIMXCS 3HAHUM M XKU3HEH-
HOT'O OIbITa, K YCBOGHUIO HOBBIX 3HaHUH, (POPMYyJIUPOBAHUIO MOHATUMN, PELIEHUIO 3a/1ay; CO3AAeT
CyObEKTUBHOE BIIEYATICHUE, YTO OOYUaIOIIMICA caM cliesial OTKPbITHE, IPOieial MyTh OT IPaKTH-
KM K HAy4YHOU UCTHUHE.

3akperuisonye JeKuuu-0ece bl MPUMEHSIOTCS Ul 3aKpernyieHus, 0000IeHnss U cucTeMa-
TH3ALUU 3HAHWM.

D¢ dexkTrBHOCTH Oecenbl 3aBUCUT OT TIATEIbHOM MMOATOTOBKH MPENoAaBaTelis, MpoyMaH-
HOCTH U PO(PeCcCHOHANBHOM (POPMYITHMPOBKH BOIPOCOB B YETKOH MOCTAHOBKE, MX JIOTHYECKOH TO-
ClIeZIOBAaTeNbHOCTH. Bompocsl AOMKHBI pa3BUBaTh BCE BUIbI MBIILUIEHHS, 00ecreunuBaTh JIOTHYE-
CKyI0 ()OpMy MBIIIJICHHUS (BECHh CIIEKTP MBICIUTENbHBIX JEWCTBUI), COOTBETCTBOBATh YPOBHIO pa3-
BUTHUS OOYYaIOIIUXCS; CO CTOPOHBI O0YYarOIUXCS OTBETHI JOJKHBI OBITh OCO3HAHHBIMU M apry-
MEHTUPOBAaHHBIMH, TOJIHBIMU, TOYHBIMHU, SICHBIMU, IPABUIILHO CPOPMYITHPOBAHHBIMU.

[lenb: myTeM MOCTAaHOBKH TIIATEIBHO MPOAYMaHHOW CHCTEMBI BOIIPOCOB IO 3aJaHHON TeMeE
JOCTUKEHHE MOHMMAaHMs 00y4aroIMMHUCS HOBOI'O MaTepuaia WM MPOBEpKa YCBOECHUS UMHU YyXKe
U3Y4YEHHOI0 MaTepuana.

3agaun:

— U3y4YEHHUE BOMPOCOB M0 3a/JaHHOM TeME WIH 3aKpEIJICHNE U3YYEeHHOIO MaTepraa;

— pa3BUTHE YMEHUN 00ydaroluXcsl CTPYKTYpPUpPOBaTh U CUCTEMATU3UPOBATh MaTepHall, co-
MOCTaBJIATh PA3IMYHbIE HCTOYHUKH, 0000IaTh MaTepuall, 1e1aTh BbIBO/IbI;

— pa3BUTHE HABBIKOB O0YYaroIIMXCs MO BhIPAOOTKE COOCTBEHHOM MO3MIIMU M0 HU3y4aeMbIM
npobiaemMam.

Metoauka npoBeaeHus JIEKIIUU-0ece bl

— Ha3HaYeHHE CeKpeTaps JIEKIIMU-0ece b, €ro MHCTPYKTAX IO BBITOJHAEMBIM (PYHKIHUAM;

— 00BSIBICHHE KPUTEPUN OLICHKHU;

— MpoBeJeHHEe OeceIbl 10 3apaHee MOArOTOBICHHBIM MIPETo1aBaTelIeM BOIIPOcaM;

— IMOJBE/IEHNE UTOTOB Oecebl U OLIEHKAa YYaCTHHKOB Oecellbl 0 MaTepuanam, Mepexo] K
MH(POPMAIIMOHHOM JIEKITUH.

I. PaGoTa B MasbIX rpyImmax - 3TO OJIHa U3 CaMbIX MOMYJSPHBIX CTPAaTEruii, Tak Kak OHa Ja-
eT BceM o0ydJaromumcs (B TOM YHCJIE€ U CTECHUTEIbHBIM) BO3MOKHOCTh Y4acTBOBaTh B padoTe,
MIPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXIMYHOCTHOIO OOIIEHUS (B YACTHOCTH, YMEHHUE aKTHB-
HO CIyIIaTh, BeIpaOaThIBaTh 00Ilee MHEHHE, pa3peliaTh BO3HUKAIOIMKeE pa3Horiacus). Bee aTo va-
CTO ObIBaeT HEBO3MOXKHO B OoubllioM KosiekTuBe. [Ipu opranuzanuu rpynmnoBoi padoThl, clieayeT
oOpaliate BHUMaHKE Ha cielyrolue ee aciekTsl. HyxHo yoenurbes, uro odydaronuecst 0061a1aioT
3HAaHUSMHM M YMEHUSAMHU, HEOOXOIMMBIMH JJIs1 BBIIIOJHEHMsI TPYNIOBOro 3aianus. HexBaTka 3HaHMH
OYEeHb CKOPO JacT 0 ceOe 3HaTh -00yyaroImuecs: He CTaHyT MPHUJIaraTh YCUJIMHA JUIsl BBIIOJHEHUS 3a-



nanus. Hamo crapatbes cienarb cBOM MHCTPYKLMH MakCHMajabHO ueTKuMU. Hano mpenocraBisite
IpyIIE JOCTaATOYHO BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHUS.

[Tpu paboTe B Maioii rpynme o0y4Jaromuecss MOTYT BBIIOJIHSTD CIECAYIOIINE POJIN:

— acunuratop (IOCpeHUK-OPraHU3aToOP AESTEIbHOCTH IPYIIIbI);

— peructpatop (3aruchIBaeT pe3yabTaThl padoThI);

— JIOKJIaUUK (JIOKJIabIBaeT pe3yabTaThl paOOThI IPYIIIbI);

— XKYPHINCT (33Ja€T yTOYHSIOIIME BOIPOCHI, KOTOPbIE [IOMOTAOT IPYIMIE JIyYIle BBIIOJI-
HUTb 3aJlaHKe, HaIIpUMEp T€ BOIIPOCHI, KOTOpask Moria Obl 3aJjaTh Apyras CTOPOHA B IUCKYCCUN);

— aKTUBHBII cllylaTens (CTapaercs nepecka3aTb CBOMMHU CJIOBaMM TO, O YEM TOJBKO YTO IO-
BOPUJI KTO-JIMOO U3 WIEHOB I'PYIIIbI, TOMOras chopMyJInpOBaTh MbICIIb);

— Habmroarens (JOKEH OTMEeYaTh IPU3HAKU OMPEIEICHHOTO MTOBEACHUS, 3apaHee ONrcaH-
HOTO MPENOJaBaTeNIeM, U ONPEAEIIATh, KAK WICHBI IPYIIIbI CIIPABIISIFOTCS C BO3HUKAIOLIIUMHU 110 XOAY
paboTel mpobremamu. OTUHTHIBASCH MEPe TPYIIOHN, HAOMogaTeIn 00sM3aHbl IPECTABISATh CBOH
3aMEeTKU B MAKCHMaJIbHO OMMCATENIbHOW U 0ObEKTUBHON (opMe);

— XpOHOMETPHUCT (CIAEAUT 3a BpEMEHEM, OTIYLICHHBIM Ha BBIIOJIHEHUE 3aJJaHusl) U JpyTHE.

Ilenb: mpoBepka ypOBHsI OCBOEHHUS paHee M3Yy4EHHOro Marepuaia U (POpMUpOBAHHME HaBBI-
KOB pa0OThI B MAJIbIX pyHax.

3anauu:

— aKTHBH3AIMS TIO3HABATEILHON JIESITEIbHOCTH 00yYaroInXCs;

— pa3BUTHE HABBIKOB CaMOCTOSITEIbHOM MPO(ECCHOHANBHOM NEATEIbHOCTH: ONpeAeIeHHe
BEIYLIUX U IPOMEXKYTOUYHBIX 33Jay, BHIOOp ONTHUMAIBHOIO IYTH, YMEHHUE MpeaycMaTpuBaTh IO-
CJIEICTBUS CBOETO BbIOOpa, 00BEKTUBHO OLIEHUBATH €T0;

— pa3BUTHE YMEHMH YCIEIIHOro oOuieHus: (yMEHUE CIyllaTh U CAbIIIATh APYr APYyra, Bbl-
CTpauBaTh JAMAJIOTL, 33JaBaTh BOIPOCHI HA IOHUMAaHUE U T. 11.);

— COBEPIIECHCTBOBAHUE MEXJIMYHOCTHBIX OTHOIIEHUN KOJUIEKTUBE.

Metoauka npoBeeHMS:

1. Iepssiit atan «IloaroroBka 3amxanus 11t paOOTHI B MaJIbIX TPYIIIAX». 3aaHus aJis pado-
ThI B MaJIbIX TpyIax pa3padaTbIBAIOTCS JIMOO MperoaaBaTeieM, JIM00 MpernoiaBaTesieM COBMECTHO
¢ OOyJarOIIMMHUCH.

2. Bropoit atan «OpraHu3aliioOHHbIN:

— 00BsIBJIEHHE TEMBI U LIEIHU pabOThl B MaJIbIX IPyIIax;

— 00bsACHEHHE 3aJJaHUs IS paObOThl B MaJIbIX IPYIINAX;

— 00BSIBJICHHE KPUTEPUN OLICHKHU;

— JleieHne 00y4JaroLIuXcsl Ha TPYIIIbL;

— Ha3HA4YCHHE POJIEH B rpymnmnax.

3. Tpetuii aTan «BbINoIHEHNE 3a/1aHUS B TPYIIIIE»:

— BbICKa3bIBaHHE 00YYarOIIMMHCS MHEHUHN IO BBIIIOJHEHUIO 3aJaHUS;

— 00CyXJIeHHE Pe3yIbTaTOB U METOAMKH BBIMOIHEHUS 33/1aHUS 00Y4AIOIUMHUCS U IPUHSATHE
IIJJaHA XO/1a BBIMIOJHEHNUS 3a/1aHMS;

— HaIlMCaHUE MPOTOKOJIA MAJOW TPYIIBI MO IUIAHUPOBAHUIO AEATEIBLHOCTU IPH BBIIOJIHE-
HUHU 3a7aHus. [IpoTOKON MOJDKEH coaeprKaTh Lielb, 3aa4M, METOJIbl, HA3HAYEHUE POJIEH U HOPMY
BPEMEHM BBINIOJIHEHUS 33aJaHUS;

— BBIIIOJIHEHME 3aJjaHUS;

— MOJTOTOBKA OTYETa IO MPOBEACHHON paboTe. OTUET J0JKEeH CoepKaTh OMUCAHUE LIENH,
3a/1a4, METOJMKH BBIITOJTHEHUS 3aJJaHUs, PE3yJIbTaThl, JOKA3aTeIbCTBA U BBIBOJBI 1O BBIIIOJIHEHHO-
MY 33JJaHHI0, OTBETCTBEHHBIX I10 POJISIM M OMHMCAHUE BHITIOTHEHHBIX MU (YHKIUH;

4. YersepTtsiit aTan «lloaBeneHre UTOroB paboThl B MAJIbIX TPYIIIIAX»:

— BBICTYIUICHHE JIOKJIaYMKa C OTYETOM 1O paboTe B ManbIx rpynnax. Ilpu noxmane ordyera
MO>HO HCIIOJIb30BATh MYJIbTUMEINNHBIE IPE3CHTALINN;

— OLIEHKA MPeroAaBaTesieM 00yJYaronuxcs.

Jlenenue o0yyaromuxcst Ha TPYIIIbl — 9TO BaXKHBIM MOMEHT B OpraHM3aluy paboThl B MaIbIX
rpymnmnax. Crioco6oB senenne 00y4aroumxcss Ha TPYMIbl CYIIECTBYET MHOXKECTBO, U OHHM B 3HAUH-



TEJIBHOM CTENEeHU ONMPENENIOT TO, KaK Oy/eT MpoTeKaTh AajbHemas paboTa B rpymre, U Ha Kakon
pe3yibTaT 3Ta IpyIna BbIAIET.

Crioco0sb!1 ieneHust 00y4aronuxcst Ha TPYIIIbL:

1. ITo xenanuto.

OObeanHeHNE B IPYMIBI IPOUCXOAUT 10 B3aUMHOMY BbIOOpY. 3ajanue Ha (opMupoBaHUe
IPYIIIBI [0 XKEJTaHUIO MOXKET J1aBaThCsl, KAK MUHUMYM, B JBYX BapHaHTaX:

— pa3eauTeCh Ha IPYIIIHI 11O ... YETOBEK.

— pa3JenuTech Ha ... paBHbIC IPYIIIbI.

2. Cay4aiiHpIM 00pa3om.

I'pynna, popmupyemast o NpU3HAKY CIIy4alHOCTH, XapaKTepPU3yeTCs TEM, YTO B HEH MOTYT
00beTUHATHCA (TIpaBaa, HE M0 B3aUMHOMY JKEJIAHHIO, a BOJIEH ciiydas) oOydJaromuecsi, KOTOpble B
MHBIX YCIIOBUSIX HUKAK HE B3aUMOJICHCTBYIOT MeXIy co0oi n1bo naxe Bpaxaytor. PaboTa B Takoi
IpyIIE Pa3BUBAET y YUYACTHUKOB CIIOCOOHOCTH MPUCHOCAOIMBATHCSA K Pa3IMYHBIM YCIOBHUSM €S-
TEJIBHOCTH M K pPa3HbIM JI€JIOBBIM [TapTHEPaM.

Ortot MeToa (popMUPOBaHUS TPYIII MOJIE3EH B TEX CIydasx, KOT/Ia Mepel Mpero aBaTesieM
CTOUT 3aJaya HAy4YuTh OOY4YaIOLIMXCS COTPYIHHUYECTBY. B 3TOM cilyuae mpenopaBaTelb JOJKEH
o0yaaTh JOCTaTOYHOM KOMIIETEHTHOCTBIO B pab0Te C MEKIMIHOCTHBIMUA KOH(IIUKTAMH.

Crioco06b! (OpMHUPOBAHUS «CIAYYaWHOM» TpYyNIbL: KXpeOuil; 00beJUHEHUE TeX, KTO CHUAUT
pszoM (B OTHOM DSy, B OJTHOW TOJIOBUHE ayAWTOPHH); C TIOMOIIBIO0 HMIIPOBU3UPOBAHHBIX «(aH-
TOB» (OAMH U3 O0YYarOIIMXCS C 3aKPBITHIMU IJIa3aMH Ha3bIBA€T HOMEp I'PYMIIbI, KyAa OTIPaBUTCA
00yYaroImuiics, Ha KOTOPOTO yKa3bIBA€T B JAHHBII MOMEHT IPENOoIaBaTelb) U T.11.

3. Ilo onpeneneHHOMY IPU3HAKY.

Taxoli mpu3Hak 3amaercs TM00 mpenoaaBareneM, oo Jr0bM oOydatommmMes. Tak, MOKHO
pa3fenuThes 1o NepBoil OykBe MMEHHM (IJ1acHasi — COIJIacHast), B COOTBETCTBUHU C TE€M, B KaKoe Bpe-
Ms Tofa poJawics (Ha 4eThlpe IpyIIbl), 110 LBETY IJa3 (Kapue, cepo-royiyoble, 3eJIeHble) U TaK Ja-
nee.

OTOT crnocol AeNeHUs] UHTEPECEH TEM, YTO, C OJHOW CTOPOHBI, MOXKET OOBEAUHUTH 00y4a-
IOLIUXCS, KOTOpBIe MO0 PEelKO B3aWMOJICHCTBYIOT APYr C JAPYroM, JIMOO BOOOIE HCHBITHIBAIOT
SMOITMOHAIBHYIO HEIPUS3HB, a C IPYrol — U3HAYAIBHO 33/1a€T HEKOTOPHIN OOIIH MPU3HAK, KOTO-
pbIit cOnmxkaeT 00beAUHUBIINXCS. ECTh HEUTO, UTO X POJHUT U OJHOBPEMEHHO OTAENSET OT ApY-
rUX. JTO CO3J]aeT OCHOBY JIJISl SMOLMOHAIBHOTO MIPUHATHUS APYT JApyra B TPYIIEe U HEKOTOPOTO OT-
JaneHus oT Apyrux (1Mo CyTH Jena — KOHKYPEHLIUN).

4. Tlo BBIOOPY «THIEPAY.

«Jlunep» B 1aHHOM cllyyae MOXKET JINOO Ha3zHAuaThCs IMperojaBaTesieM (B COOTBETCTBUU C
1[eJ1bI0, TI03TOMY B Ka4eCTBE JIMAepa MOXKET BbICTyNaTh Jt000H oOyuaroiuiics), 1100 BHIOMpPATHCS
oOyyaromumucs. GopMHUpPOBaHUE TPYII OCYILECTBISETCS CaMUMM «iuaepamu». Hampumep, oHu
10 OYepeI Ha3bIBAlOT MMEHA TeX, KOTO OHM XOTeN! OBl B3STh B CBOIO Ipymiry. HaGmoneHus moka-
3bIBAIOT, YTO B MIEPBYIO OUEPE/b <«JIMJEPbI» BEIOUPAIOT T€X, KTO AEUCTBUTEIHHO CIIOCOOEH paboTaTh
W JIOCTUTATh pe3ynbraTa. MHOTrIa naxe Apyx0a v JIMIHBIE CHMIIATAN OTXOMAAT HA BTOPOIi IJIaH.

B ToMm citydae ecnu B ayIUTOPUH €CTh SIBHBIE ayTcaiephl, A5l KOTOPBIX CUTYyalusi Habopa B
KOMAaHJIy MOXXET OBITh YpE3BBIUAIHO OOJIE3HEHHOW, JTydIlle WIM HE MPHUMEHSTh 3TOT CIOCO0, WU
ClIeNaTh UX <JIHIEPAMU.

5. I1o BEIOOpPY mIpenogaBaTes.

B sTom ciydae mpernosaBaTenb CO3/1aeT TPYHIBI IO HEKOTOPOMY BaXKHOMY JUIS HEro HpH-
3HAKy, pellas TeM CaMbIM OIpejesieHHbIe nefarornyeckue 3agaud. OH MoXeT 00beTUHUTH 00y4a-
IOUIUXCS ¢ OJNIM3KMMHU MHTEIIEKTYaJbHBIMU BO3MOKHOCTSIMH, CO CXO0XKMM TE€MIIOM paloThbl, a MO-
KET, HalPOTHB, CO3[aTh paBHBIC IO CHJIe KOMaHABL. [Ipu 3TOM opraHW3aTop TpyMHIOBOH paOOTHI
MOKET OOBSCHUTH MPUHIUI OOBEAMHEHUS, 2 MOXKET YHTH OT OTBETa Ha BOIPOCH YYACTHUKOB I10
3TOMY MOBOAY.
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