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Jlucr cornacoBanus PITY ]|

Paboyas mporpamma yueGHOI mucuummuebl «MaremaTukay Mo HaIIPaBJIEHUIO IOATOTOBKU
23.05.01 — HaseMHBIE TPaHCIIOPTHO-TEXHOJOTHYECKHE CPEACTBA, npoduib «ABTOMOOMIILHAS TEXHHUKA B
TPAHCIIOPTHBIX TEXHOJOTHSIX» — 79 C.

Pabodas mporpamma yueGHON muCHMIUIMHEI «MaTeMaTHka» pa3paGoTaHa B COOTBETCTBHH C
QezepalbHEIM  TOCYapCTBEHHEIM  00Pa30BAaTebHEIM — CTAHAAPTOM  BBICLIETO 00pa3oBaHUs 110
HANpaBICHUIO  NOArOTOBKH  23.05.01  «HaseMHble — TpaHCIOPTHO-TEXHOJIOTHYECKHE  CPEACTBAY,
YTBEPIKACHHOIO NpHKa3oM MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 11 aBrycra
2020 roma Ne 935 (c n3MeHEHUAMH U JONONHEHusME OT 26.11.2020 No1456).

COCTABHTEJIb (COCTABUTEJIN):
cT. npen. MBanora T.H.

(vuenas cmenens, yueroe 36anue, QONICHOCHIL Pamunus, UHUYUATbL)

Pafouas mnporpaMma IHCUMIUIMHBI yTBEp)KHGHA HA 3aceqaHUH Kadeapel  COIMANILHO-
SKOHOMHYCCKHX IMCIMIINH ¥ TeXHOChepHOi Gesonacpocetu «16» Mapra 2023 ., mpoTokon Ne 8.
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CTpyKTypa U coaep:kaHue TUCHUTLIUHBI

1. Henu u 321244 JUCHUILIMHBI, €e MECTO B Y4eOHOM Mpoiiecce

JlucuumiiiHa — TpPEeACTaBIsSeT COOOW  W3IOKEHWE OCHOBHBIX  TOJOXKEHHH  MaTeMaTHKH,
HEOOXOAUMBIX I TIOHUMaHHUS W MCIOJIb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX U
9KOHOMHYECKUX TUCIUILINH B TPO(HECCUOHATTLHON JeSTCIbHOCTH.

Ilenp wu3ydYeHUS AUCHMIUIMHBI — OBJAJCHUE CTYJIEHTAaMH HEOOXOJAMMBIM MAaTeMaTHUYECCKHUM
anmapaToM, MOMOTAIOIIMM AaHAJIM3UPOBATh, MOJICIMPOBATH W PEIIaTh 33/Jaud B paMKax HPHUKIATHBIX
HUCCIIEJOBAHUN.

3amaun: pa3BUTHE JOTUYECKOTO U aOCTPAKTHOTO MBIIUICHUSI CTYJCHTOB; OBJAJICHUE CTYJICHTAMH
METOJaMH HCCJCAOBAHUS W PpEUICHUS MaTeMaTHYeCKUX 3a7ad, BbIpaOOTKAa Yy CTYISHTOB yMEHUS
CaMOCTOATENIbHO PACIIUPATH CBOM MaTEMaTHUYECKHUE 3HAHUS M MPOBOJAUTH MATEMATHUYECKUN aHaIU3
MPUKJIATHBIX 33]1a4.

2. Mecto nucunniimubl B ctpykrype OIIOII BO

Juctummaa «MaTeMaTHKay BXOJUT B 00s3aTeIBHYO YaCTH YIeOHOTO TUIaHa.

HeoOxoauMbpIiMU  yCIOBUSMU 1711 OCBOCHHUS JUCHUIUIMHBI SIBJSIOTCS: 3HAHHME DSJIEMEHTApHOM
MaTEMaTHKHU: aireOpbl, TeOMETPUU, DJIEMEHTAPHBIX (DYHKIHUA W OCHOB MAaTEMaTHYECKOTO aHau3a;
YMEHUsI pellaTh TUIOBBIE 33/1a4d 3JIEMEHTAPHOM MATEMAaTUKH; HAaBBIKA MBICIUTEIBHON AESATEIbHOCTH,
JIOTMYECKOr0 aHaIM3a, MAaTEMAaTHYECKOIO0 U T€OMETPUYECKOTO MBIIIJICHHUS.

CoaepxaHue OUCUUILIMHBL SBJISIETCS JIOTMUECKUM IMPOAOKEHUEM COJEPKaHUS 3JIEMEHTApHOMN
MAaTEMaTUKU U CIYKUT OCHOBOM I OCBOCHMS CIEAYIOIIMX AUCUUIUIMH: «CHEUHUAIbHBIE MHKEHEPHBIE
JUCLUTITUHBL.

3. TpeboBaHus K pe3yJbTATaM OCBOCHHS COJEPKAHUS M CHUTIHHBI
[Tpouecc wu3ydeHus uCHUIUIMHBI «BbIcmias maremaTuka» HampasiieH Ha (opMmupoBaHME
CJIEYIOLIUX KOMIIETEHLIUN:

Nuaukaropel
JIOCTUKEHHU I
Kon u HaumeHnoBanue
KOMITETEHIIHH KOMITETCHIIH gno [Tepedens IaHUPYEMBIX PE3YIHTATOB
peanuzyemMoit
JUCITUTIITUHE)
YK-1. Cnocoben | YK-1.1 3HaTh: CUCTEMY  KAaTeropuii W  METOJOB,
OCYLLIECTBIISATh AHanu3upyer MO3BOJISIIOIINX OCYIIECTBIISIET MOUCK HEOOXOAMMOMN
KpUTHYECKHI aHalu3 | 3a/ady, BbIACsAA ee | HHPOpMAIUK, OMUpPasCh Ha pe3yibTaThl aHalM3a
MPOOJIEMHBIX 06a30By10 MOCTaBJICHHOM 3aa4H.
CUTyallMii Ha OCHOBE | COCTABJISIOLIYIO YmeTh:  pa3pabaThiBaeT ~ BapHaHTBl  pelICHUs
cucremHoro monaxona, | YK-1.2 Haxoaut u | mpoOIeMHONW CHUTyalldd Ha OCHOBE KPHTHYECKOTO
BBIpa0aTHIBATh KPUTHUYECKU aHaJM3a TOCTYMHBIX HICTOYHUKOB HH(OpMAIIHH.
CTpaTEruio ICUCTBUM | aHAIU3UPYET Brnaners: HaBbIkKaMu  BBIOMpaATh  ONTHUMAJIbHBIN
uH(pOpMAIIHIO, BAPUAHT pEIICHUS 3aJa4yd, apryMEHTHUPYysS CBOMU
HEOOXOAMMYIO ISl | BBIOOD
penieHus
ITOCTaBJIEHHOMN
3a7a4u
OIIK-1. Crocoben | OINK-1.1 3HaTh: TEOPETUYECKHE OCHOBBI JIMHEHHOH anreOpbl 1
CTaBUTb u pemarth | [Ipumenser AQHAJTUTUYECKON TEOMETPHH, KOMIUJIEKCHBIE YHCIIa;
WH)KEHEPHBIE U | METOJIBI  BBICHICH | OCHOBBI UM (EepeHINATEHOTO W HHTETPAIBLHOTO
HAayYHO-TEXHUYECKHWE | MATEeMATHKW  JUIA | UICUMCICHUS (DYHKIIMM OJHOM H  HECKOJBKHX
3amaun B cpepe cBoel | pemieHus 3a/1a4 | MepEeMEHHBIX, TEOPUH OOBIKHOBEHHBIX
npo¢eCcCuOHATBHON npodeccuoHaibHON | muddepeHImanpbHbIX  ypaBHEHUH B o0BeMme,
NEeSATEIbHOCTH U | J1eATEIbHOCTH JJOCTATOYHOM JUIsI M3YYEHHs] E€CTECTBEHHOHAYYHbBIX




HOBBIX
MEXIUCITUTITHHAPHBIX
HallpaBJICHUN c
HCIIOJIb30BAHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHYeCKUX |
TEXHOJOTHUYECKUX
Moneen

JUCLUUIIMNH; OCHOBHBIC TOHATHUS U YTBEPKICHUS
BEKTOPHOT'0 aHAJIKM3a PSIOB.

YMeTh: pemarb 3alauyd U yHpaKHEHUS HUCIOJIb3Ysl
OCHOBHBIE METO[Ibl, U3yUEHHBIE B Kypce JIHMHEHHOMN
anredpe ¥ aHATUTUYECKON T€OMETPUH; UCIIOJIb30BaTh
MaTeMaTUYeCKUn anmapar npu W3Y4YeHHUH
€CTECTBEHHOHAYYHBIX  JUCHUIUIMH,  NPUMEHSTH
METOJIbl aHaldu3a M MOJAEIUPOBAHUSA MPHU PEIICHUU
po(ecCHOHANTLHBIX 33]1a4.

Bnagers:  HaBbIKaMH ~ IPUMEHEHHUS  OCHOBHBIX
MOHSATUA W METOJOB MAaTEMaTHUYECKOrO aHallu3a,
AQHAJTUTUYCCKON TEOMETpPUH, JIMHEHHOW anreOphl,
TEOpPUH KOMILIEKCHBIX qucen JUTSt B
npoecCHOHANBHON JEeATeTbHOCTH Ha COBPEMEHHOM
YPOBHE 3HAHHIA.

4. CTpyKTYypa M cojiep:KaHue TUCHUIIHHbI

4.1. O0beM y4eOHON IMCHUILVINHBI M BUbI Y4eOHOH padoThl

O06beM Jacos (3.€.)
. Ounas OuHno- 3aouHas
Bun yuebnoit paboTbl
dbopma 3a09HasI dbopma
dbopma
O0beM y4yeOHOH TUCHUTLINHBI (BCEro) 576 - 576
(16 3au. ex) (9 3au. exn)
Oo0si3aTeqibHAsT  ayAUTOpPHasA  y4yeOHas 272 - 48
HArpy3Ka JMCHHILIMHBI (BCEro)
B TOM 4HcJIe:
Jlexuuu 136 - 24
CemuHapckue 3aHsTus - - -
[IpakTuueckue 3aHsATHs 136 - 24
JIaGopatopHble paboThI - - -
KypcoBas paboTa (KypcoBoil IPOEKT) - - -
Jlpyrue ¢GopMbl M METO/bl OpraHu3aluu - - -
o0Opa3oBaTenpHOr0 Impouecca (pacdyeTHo-
rpadudeckue paboOThl, WHIAWBUAYAJIbHBIE
3aJlaHus U T.I1.)
CamocrositeibHast  pa0ora  CTyJaeHTa 304 - 528
(Bcero)
dopma arrecTanuu 9K3aMeH, - 9K3aMeH,
3ay4er, 3ayer,
9K3aMeH, IK3aMeH,
3a4er 3ayer

4.2. Conep:xaHue pa3ieoB TUCHUILIHHBI

Cemectpl.

Pazoenl. Komnaekcuvie uucna

Tema 1.1. Ilonapuaa cucmema.

Tema 1.2. Komnnexcuoile uucna u 0eiicmeus Hao HUMU.




OHpeI[eJ'IeHI/Iﬂ KOMIIJICKCHBIX YHCECJI, TCOMETPHUICCKOC I/1306pa)KeHI/Ie KOMIIJICKCHOT'O YHCJIa, I[CP'ICTBHH Hal
KOMIIJICKCHBIMU YU CJIaAMU, TPUTOHOMCTPHUYICCKAA U MTOKA3aTCJIbHAasA (popMa KOMIIJICKCHOI'O 4HCJIa.

Pazoen?. /lunennan anzeopa.
Tema 2.1. Onpeoenumenu.

Onpenemurenu |l u |1l mopsinka, cBolicTBa ompeneauTesIeii, METOIbI BBIYNCICHUS
ONpEeACIIUTENCH.

Tema 2.2. Mampuuyuot.

OnpeneneHnue Marpuil, BHABI MaTpul, OOO3HA4YeHHE, NEHCTBUS HaJ MaTpPUIAMH, CBOICTBa
orepanuii HajJ MaTpUIlaMu, OOpaTHAs MAaTPHIA, paHT MaTPHIBI, OA3MCHBII MHHOpP MAaTPHIIBI.

Tema 2.3. Cucmemuot TUHENHBIX A12e0pauecKux ypasHeHuil.

Omnpenenenue, Bubl cuctem, Teopema Kponekepa- Kaneniau, oqHOpOJHbIE CUCTEMBI, METO/IbI
pellIeHns CUCTEM YPaBHEHMI: MaTpUuHbIil MeToa, popmyiibl Kpamepa, meron ["aycca, meron XKopaana-
l'aycca

Pazoen3. Bekmophnasa anzedpa u ananumuyeckasn 2e0Mempus.
Tema 3.1. Bexmopa.

Omnpenenenue BekTOpa, 00O3HAYEHME, BHJIbI BEKTOPOB, JIMHEHHBIE ONepaluy HaJl BEKTOPaMH,
pasyioXeHue BEeKTopa 1o 0a3ucy, JeKapToBa MpsIMOYrojbHas CUCTeMa KOOPAMHAT, BEKTOP B JIEKApTOBOM
CUCTEME KOOpPJIMHAT, PacCTOSHUE MEXIy IBYMS TOUYKAMH, ICJIEHUE OTpPE3Ka B JaHHOM OTHOLICHMH,
CKaJSIPHOE IPOU3BEACHHUE BEKTOPOB, BEKTOPHOE IPOM3BEJIEHUE BEKTOPOB, CMEIIAHHOE IPOU3BENCHUE
TpPEX BEKTOPOB

Tema 3.2. Ilpaman nunua na naockocmu u ¢ npocmpancmee. Ilnockocms.

OcHOBHBIC BUBI ypaBHeHI/Iﬁ HpﬂMOfI Ha IJIOCKOCTH, IIPHUBCACHNUC 06Iuero YpaBHCHUA HpHMOﬁ K
HOpMaJIbHOMY BUY, PACCTOSIHHUEC OT TOYKH O HpHMOﬁ, OCHOBHBIC BHbI ypaBHeHI/Iﬁ IIJIOCKOCTH, YTOJI
MCKAY ABYMS IJIOCKOCTAMU, paCCTOAHUC OT TOYKH O IJIOCKOCTH, OCHOBHBIC BH/IbI ypaBHeHI/Iﬁ HpﬂMOfI B
MPOCTPAHCTBEC, YIoJI MCXKAY IMMPAMBIMU B IIPOCTPAHCTBC, TOYKA IIEPECCUCHUA HpHMOﬁ U INIOCKOCTH, YTOJ
MCKOAY HpﬁIMOfI " INIOCKOCTBIO, YCJIIOBHUEC NPUHAJICIKHOCTU ABYX IMPAMBIX IIJIOCKOCTH.

Tema 3.3. Kpuevie 6mopozo nopsaoka. [logepxnocmu e6mopozo nopaoka.

Ob6miee ypaBHEHHE KPUBOM BTOPOTO MOPSJIKA, dJUTHIIC, TUniepOoia, mapadorna,
o0IIee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA, KAHOHUYECKHUE YPaBHEHUS
TTOBEPXHOCTH BTOPOTO TOPSIJIKA, YACTHBIC CITyYad YPaBHEHUH TTOBEPXHOCTEH BTOPOTO
MOPsIZIKA.

Pazoend. /luppghpepenyuanvrnoe ucuucnenue.

Tema 4.1. Ilpeden. Henpepvienocmo ghynxuyuu.



[Tpenen nocienoBaTeNbHOCTH, Npesen (PyHKIMH, QYHKLUS, cTpeMaliasica K 06CKOHEUHOCTH,
OrpaHUYEHHBIC PYHKINHU, OECKOHEYHO MaJble U UX CBOWCTBA, OCHOBHBIC TEOPEMBI O Mpeesax,
HENPEPBIBHOCTH (PYHKIINH B TOUKE.

Tema 4.2. Ilpouseoonan u oughgpepenyuan pynkyuu.

OrnpenerieHne MPOM3BOIHOMN. ['eomMeTprueckoe 3HAYCHHE IPOM3BOJIHOM, IIPABUIa HAXOXKICHHS
MPOU3BOHOM,

MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIMHA, MPOU3BOJHAS CIOXHOM (DYHKIMHM, MPOU3BOAHAS OOpATHOM
¢byHKUMHU, TPOU3BOAHASA (YHKINH, 33laHHON HESIBHO U (DYHKIIMH, 33JaHHON TapaMeTPHUECKH.

Tema 4.3. Hccneoosanue hynkyuu cnocoovamu oughghepenyuanbnozo ucuucienus.

Boszpacranue u yobiBanue QyHKIIUH, SKCTPeMyMbl (YHKIIUH, BTOpasi IPOU3BOIAHAS U TOUKH
nepernda, aCMMOTOTHI Tpaduka GyHKIUH, 00IIas cXxemMa UCCIIe0BaHus (PYHKIUHU C TOMOIIBIO
MIPOU3BOIHOM, TPAKTUYECKUE 32/1a4H HA SKCTPEMYM.

Cemectp?2.
Pa3zoen 5. Humezpanvnoe ucuucienue oynkuyuu 00HoIl nepemenHoil.
Tema 5.1. Heonpeoenennwtit unmezpasi, Memoosl UHMEZPUPOBAHUSL.

[TepBooOpaznas. Heomnpeaenennsiii MHTErpall U €ro cBoicTBa. TabiuuHble HHTETpasbl. 3aMeHa
IIEPEMEHHON ¥ MHTETPUPOBAHUE T10 YACTAM B HEOINIPEACICHHOM HHTErpaie. Pasoxenue palmoHaIbHBIX
npobeit Ha mpocTeimune. IHTerpupoBanue panyoHanbHbIX Ipooeil. UHTerpupoBanre HEKOTOPBIX
MPPaLMOHATIBHBIX U TPAHCLIEHIEHTHBIX (PYHKIIMH.

Tema 5.2. Onpeodenennsviit unmezpa, €20 RPULOHCEHUA.

OnpeneneHHblil nHTErpa, ero ceoicrea. @opmyna HetoTona-JIeiiOHumna, ee mpuMeneHue s
BBIUHCIICHUS ONIPE/IeTICHHBIX HHTerpanoB. HecoOCTBEHHBIE MHTETpalIbl ¢ OECKOHEYHBIMHU MIPEIeIaMH U OT
HEOrpaHUUYEHHBIX (QYHKIIUH, NX OCHOBHbIE CBOMCTBA. [IpU3HaKu cXOAMMOCTH HECOOCTBEHHBIX
HMHTETPAIOB.

['eomeTpuyeckre 1 MEXaHUYECKUE MPUIIOKEHUS ONPEIETIEHHOTO HHTErpaa.
Pazoen 6. Mamemamuueckuit ananu3. QYHKyuu HECKOJIbKUX NEPEMEHHDIX.
Tema 6.1. @ynKyuu HeCKOIbKUX NEPEMEHHBIX, Ouhepenyuanvhoe ucuucienue.

Onpenenenne (yHKIMH ABYX INepeMeHHbIX. ['eomerpuueckass MHTeprperanusi (YHKIHUU JABYX
nepeMeHHbIX. JInHuM ypoBHA. O0001eHe Ha (PyHKIIMHM MPOU3BOJIBHOTO YUCIIA NEepeMEHHbIX. YacTHbIE
MPOU3BO/IHBIE (DYHKUMH MHOTMX NEPEMEHHBIX UM HMX TeoMeTpuueckuil cmbici. uddepeHunpyemMoctsb
¢GbyHKIMH MHOTHX TepeMeHHBIX. JlocTaTouHoe ycnoBue nuddepenimpyemoctu. Iepsoiii nuddepennnan
(YHKIIMHM HECKOJIBKUX TEPEMEHHBIX W €ro MpHMEHEHHE B NPUOJIMKEHHBIX BbIYUCICHHUSIX. YacTHbIE
MPOU3BO/IHBIE CIOXKHOM (yHKIMHU. [Ipon3BoaHas o HampapieHUIo0. I'paueHT QyHKIUN U ero CBOWCTBA.
YacTHble TPOM3BOJHBIE BBICIIUX TMOPSIIKOB. DOPMYIHpPOBKA TEOpEMBbl O MEPECTAaHOBKE IOPSIKa
middepennmpoBanus. [uddepennuansl Beicuiero mnopsaka. Popmyna Teinmopa it QyHKIMM
HECKOJIbKUX TIEPEMEHHBIX.

Tema 6.2. Ixkcmpemymovt pyHKYUIL HECKOIBKUX NEPEMEHHDBIX.



Heobxonumoe ycnoBue »skcrpeMyma. JlocTaTOuHbE YCIOBMSI MakCUMyMa M MHUHHMyMa.
Brimykibie GyHKIMU MHOTUX ITEpeMEHHBIX. TeopeMbl 00 3KCTpeMyMax BBITYKIBIX (OyHKIHA.

YCHOBHBI JKCTpeMyM (YHKIMM MHOTHX TepeMeHHBIX. Metonq MHoxurteneit Jlarpamka.
I'eomeTpuueckass WHTEpHpeTanus HEOOXOAMMOIO YCIOBUS JIOKAIBHOTO YCIOBHOTO 3KCTpEMyMa.
JlocTaTouHOE YCIIOBHE JIOKAJLHOTO YCIOBHOTO 3KCTpeMyMa. HaxoskaeHre HanOonpIINX U HAaMMEHbIINX
3HaYeHUH (YHKIHI HECKOIbKUX IIEPEMEHHBIX B 3aMKHYTON OrpaHUYEHHON 00JIaCTH.

(DYHKHI/II/I HECKOJIBKHMX II€PEMCHHBIX B 3aJadaxXx J3KOHOMMKH. OnTuMH3aIHOHHBIE 3aJa4d Ha
OCHOBC IIPOU3BOACTBECHHEBIX q)YHKHHfI Ilonsrue o MCTOAC HAMMCHBIINX KBAaJAPaTOB.

Pazoen 7. Ooviknosennvle ougghepenyuanvrvie ypasHeHUus U CUCmemMsl ypasHeHU.

3amaun, mpuBojsmme K auddepeHnuansHbeM ypaBHeHHsM. uddepenunansapie  ypaBHEHHS
nepBoro mnopsaka. 3anada Komm. CyiiecTBoBaHME M €QUMHCTBEHHOCTb pelieHus 3azaun Komm.
Krnaccugukanus ypaBHeHUH IEpBOro NOpsIKa.

I[I/I(b(bepeHI_II/IaHBHBIe YpaBHCHUS BBICIIHUX TIOPAIKOB. ypaBHCHI/IH, AO0IIyCKAromue IMOHUKCHUC
IopsaKa.

Jluneitaple auddepeHnnatbHble YpaBHEHUS BTOPOro mopsiaka. OIXHOPOJHBIE M HEOTHOPOIHBIC
ypaBHeHusa. OOmiee pemieHue. MeTon Bapuanuyd TOCTOSHHBIX. YPAaBHEHHS C TMPaBOM  YacThlO
CIIELIMAJIbHOTO BUA.

HopmanbHas cucrema nuddepeHinanbHbiX ypaBHeHuid. 3anaya Koy 115 HopMalnbHOM CUCTEMBI.
CucteMbl TMHEWHBIX UG PepeHINaTbHBIX YPAaBHEHHUH € ITOCTOSHHBIMU KO3 QUIIMEHTaMH.

Cemectp3.
Pa3zoen 8 Kpamnwie unmezpanwl

JIBOMiHBIE M TPOWHBIC MHTETpasIbl. BeIuMCIIeHNE ABOMHBIX U TPOMHBIX MHTErpAIOB. Brruucienue
IIoLIaIM MOBEPXHOCTH. KOOpAMHATHI LIEeHTpa TSXKECTH IUIOUIaAN MIIOCKOW GUrypsl. MOMEHT MHEpLUU U
KOOPJMHATHI HEHTPA TSHKECTH TEII.

Pazoen 9. Kpugonuneiinple unmezpansl u uHmezpaisl R0 NOEEPXHOCMU

KpuBonuHelHb uHTErpan u ero BeraucieHne. @opmyna ['puna. [IoBepXHOCTHBIN MHTErpan U
ero Beranciienns. opmyna Crokca. ®opmyna Octporpaackoro. Oneparop ['amMmunbToHa.

Pazoen 10. Paow

Psan. Cymma psina. Ipusnak HanamOGepa. [Ipuznak Komu. MHTerpanbHelil Npu3HaKk CXOAUMOCTH psfa.
3HaKOIEpEMEHHBIE PsAIbl. 3HAKONEpeMEHHbIE psabl. DyHKIMOHANBHBIE Psiibl. CTEneHHble psAnbl. Psubl
Teitnopa u Maknopena. Paznosxxenne GyHKIMI B psIbL.

Cemectp 4
Pazoen 11 Teopus eepoamnocmeit



OcHoBHbIe TOHATHS. VcnibiTanus ¥ COOBITHS. BUBI clTydallHBIX COOBITHI, KITACCHYECKOE
orpesesneHue BeposaTHOCTH. OCcHOBHBIE (hopMyITbl KOMOMHATOPUKH. CTAaTUCTHYECKAs! BEPOSTHOCTb.
Teopema co)eHHUs U YMHOKEHHS BEPOSTHOCTEH. BEpOsSTHOCTD MOsIBIIEHHS XOTS ObI OTHOTO COOBITUS U
npyrue cienctsus reopeM. @opmyna nosiHou BepositHocTu. Popmyiia belieca. Teopema ciioxkeHus u
YMHOXXEHUS BEpOSITHOCTEH. BeposATHOCTh MOSBICHUS XOTS ObI OTHOT'O COOBITHS U APYTHE CIECACTBHS
teopeM. Popmyiia nojHou BepoaTHOCTH. Popmyiia beiteca. [IoBTOpeHrE HE3aBUCUMBIX UCTIBITAHUU.
JlMcKpeTHbIE ciy4yaiiHble BEIMUMHBIL. 3aKOH paclpeesieHusl BEpOATHOCTEN JUCKPETHOM CllydaiiHOM
BeJIMYUHBI. UMCIIOBBIE XapaKTEPUCTUKU AUCKPETHBIX CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe OXKUJaHue,
€ro BEpOSATHOCTHBIN cMbICI, cBocTBa. Jlucnepcus. @opMyiibl 1715 BEIYUCIIEHUS, cBoiicTBa. CpenHee
KBaJpaTH4eCKoe OTKIOHeHUE. DyHKIMA paclpeerieHUsl BEPOSITHOCTEW HENIPEPBIBHOW CIIy4YaliHOU
BeMYMHBI. CBOKCTBA U TpauK PYHKLIUHU paclpeeeHus] HeIPEPhIBHOMN CITy4aiiHOW BEITUMYHHBI.
[InoTHOCTB pacnpeneneHrss BEpOSATHOCTEN HEMPEPBHIBHOM CIIy4YailHOW BeTMYuH. BeposTHOCT nonajjanus
HEIPEPBIBHOW CIy4allHOM BEJIMYMHBI B 331aHHBIA HHTEepBajil. CBONCTBA IJIOTHOCTU paclpeieICHUsI.
BeposTHOCTHBIN CMBICH INIOTHOCTH pactpeneseHus. YucnoBble XapaKTepUCTUKU HEMTPEPBIBHBIX
cinyyaiiHbix BennuuH. HopmanbsHoe pacnipenenenue. Kpusas ["aycca. Biusnue napamMeTpoB HOpMaabHOTO
pacnpezenenus Ha GopMy HOpMaIbHOM KpHUBOi. BeposTHOCT monagaHus B 3aJaHHBIN HHTEPBAT
HOPMaJIbHOW Cy4aiiHOM Bean4MHbIL. [IpaBuio Tpex curm.

Pazoen 12. Mamemamuueckas cmamucmurKa

Bri6opounsiii MmeTon. ['eHepanbHas u BeIOOpoUYHasi cOBOKynHocTU. [loBTOpHas u 6ecrioBTopHas
BbIOOPKU. PenpesenratuBHas BbiOOpka. CTaTucTUdecKoe pacrpeaesieHue BBIOOPKHU. DMIUpUIEcKast
¢bynkius pacnpenenenus. [lonuron u rucrorpamma. CTaTucTUYeCKUe OLEHKH TapaMeTpoB
pacnpenenenuil. 'enepansHas cpeausis. Beibopounas cpenusis. ['enepanphas aucnepcusi. Beibopounas
nucriepcus. OneHka reHepaibHOl cpesiHeil o BIOopouHoii cpeqHeid. OneHka reHepaibHON TUcepcuu
0 UCTIPaBJICHHON BHIOOPOUHOM. TOUHOCTH OIIEHKH, TIOBEpUTEIHHAS BEPOSTHOCTD (HAIEKHOCTH).
JloBeputenbHbIi HHTEpBaI. [JoBEpUTENbHBINA HHTEPBAI 7151 OLIEHKH MATEMATHUYECKOTO OXKUIaHUs
HOPMAaJIBHO paclpeieIEHHOM Clly4ailHOM BEJIMUMHBI IPU U3BECTHOM 3HAYEHUU G. JlOBepUTEIbHBII
WHTEPBaJ JJI1 OUEHKH MaTeMaTH4YEeCKOr0 OKUJaHUs HOPMAJIBHO PacipeieIEHHON Clly4ailHOM BEJIMYMHBI
MIPU HEU3BECTHOM 3HaueHUH G.CTaTUCTUYECKas MPOBEPKA CTATUCTUYECKUX TUNoTe3. CTaTUCTUUECKas
runote3a. HyneBas 1 KOHKypHpyoLas, IpocTas U CI0KHast runoTe3bl. CTaTUCTUYECKUN KPUTEpUid
MIPOBEpKHU HyJieBo# runoressl. Habmonaemoe 3nauenue kpurepus. [IpoBepka runores3sl 0 HOpMaabHOM
pacnpeziesieHnu reHepaibHoil coBokynHocTu. Kpurepuii cornacus Iupcona (y2). Ilpumepst
MaTeMaTU4eCcKoi 00pabOTKU JaHHBIX BHIOOPOYHOTO HAOIIOIEHUS. DIIEMEHTHI TEOPUU KOPPEIIALINH.
@OyHKIMOHAIbHASL, CTATUCTUYECKAs! M KOPPESLMOHHAS 3aBUCUMOCTH. Y CIIOBHBIE cpefiHue. BeiOopouHbIe
ypaBHeHus perpeccun. Kosdduruent koppensinuu. Matematnyeckas 00paboTka JaHHBIX BHIOOPOYHOTO
Ha0JII0/IeHNS.

4.3. Jlekuuu
Ne i/ Ha3sBaHnue TeMBbl O0beM yacoB
Ounasn 3aouHas
dopma dopma
1. KommiekcHble ync/ia 6 2
1 [TonsipHas cucreMa KOOpAMHAT. 2
2 Pacmmpenue nonstus yucna. OnpeaeneHne KOMIUIEKCHBIX 2 2




YUCCII.

Tpuronomerpuyeckas U nokasatenbHas popma

3 KOMILIEKCHOTO uncia. [lepexon oT omgHol HopMBI 2
KOMILJIEKCHOT'O YHCIIA K APYTOH.
2. JIuneiinas aareopa. 8
4 Onpenenureny . 2
5 MaTtpuiisl. 2
6 Cucrembl TUHEHHBIX anredpandeckux ypaBHenuit (CJIAY) 2
7 MeTopl pelIeHnsI CHCTEM YPaBHEHUM. 2
3. BekTopHas ajqreépa u aHaJIUTHYECKAs TeOMeTpHs. 14
8 I'eomerprueckue BEKTOPHI. 2
9 JlekapToBa NpsAMOYToJIbHasl CCTeMa KOOPAMHAT. 2
10 [Ipsimast TMHUSA HA MJIOCKOCTH. 2
11 [T10cKOCTB. 2
12 [Ipsimast B mpocTpaHcTBe. 2
13 Kpussie BToporo mopska. 2
14 [ToBepxHOCTH BTOPOTO TOPSIZIKA. 2
4. IndpepenunaibHOE HCHHCTICHHE. 6
15 [Ipenen pyukiuu. CymiecTBOBaHUE U €IMHCTBEHHOCTh 5
npenena. CpolicTBa
16 Onpenenenue npou3BoIHON U TuddepeHrana GyHKIUH. 2
17 Uccnenoanue ¢pyHkmu cnocodamu audhepeHmaibHoro 5
WCUHUCIICHUS.
5. UnTerpajibHOe HcuncaeHre PYHKIUHN OHON NepeMeHHOH 18
18 Ornpenenenne nepBooOpPa3HON U €e CBONCTBA. 5
Heonpenenennsrit inTerpan. Tabmuia nHTErpaios.
19 MeToabl HHTEIPUPOBAHUS: 3aMeHa MePEMEHHOH, 5
UHTETPUPOBAHHE I10 YACTSM.
20 I/IHTeraJ'II)IUOT I:I.eKOTOpI)IX GyHKIMH, coneprkanmx 9
KBaJPaTHBIA TPEXUIICH.
21 WnuTerpupoBanue panroHaaIbHbIX Ipooeit 2
29 HuTerpupoBanue TpUroHOMETPUUYECKUX (PYHKUIUN 1 2

HEKOTOPBIX UpPAIlMOHATbHBIX.
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23 OnpeneneHHbI UHTETPAT U €T0 CBOMCTBA 2
OrnpenesieHHpI HHTErpall KaK QyHKIUS IIEPEMEHHON

24 BepxHero npenena. ®opmyna Herorona-JIeiiOnuma. 5
HNuTerpupoBanue 3aMeHON TEPEMEHHOM U 10 YacTsIM B
OTpezieIeHHOM UHTEerpase.

25 HecoOcTBeHHbIE MHTETPATBI 2
Brruncnenue miuomaaei, 00beMOB, JUIMH KPUBBIX C

26 MTOMOIIIBIO OMPEEIICHHOr0 HHTEeTpaia. Puzndeckoe 2
pUMEHEHUE UHTerpaa.

6. MaTtemaTnyeckuii anaan3. ®yHKIIUM HECKOJIbKHX 8
nepeMeHHbIX.

27 OcHoBHbIe nIoHATHS. [Ipenen u HenpepbIBHOCTh 2

28 YacrtHble mponu3BoaHbIe U Au(depeHnnansl QyHKIUH. 9
YacTHble MPOU3BOHBIE BHICIINX MOPSIKOB

29 OkerpeMyM (pyHKIIMM MHOTHX IlepeMeHHbIX. Hanbonbiee 5
Y HanMeHbllIee 3HaYeHHEe QyHKIUH.

[TpousBonHas mo HanpasneHuro. [ paaneHT GpyHKIMH.

30 JuddepennmrpoBanue HesBHBIX GyHKIMH. KacaTenpHas 2
IJIOCKOCTb.

7. O0bIkHOBeHHbIe T PepeHInATbHbIC YPABHEHUS U CHCTEMbI 8

YPaBHEHUI.

OcHosHble onpeaenenus. 3agaya Komu. YpaBHenus ¢

31 pazzensomuMucs nepeMeHHbIMU. OTHOPOIHbIE 2
b depeHIManbHble ypaBHEHUS

32 Jluneiinble nuddepeHnanbHble ypaBHEHUS, YPaBHEHUS 5
bepuynu.

Juddepennmanbaple ypaBHEHHS BRICITUX TOPSIKOB.

33 Jluneitnble nudpepeHnnanbHbIe YpaBHEHUS: OJJHOPOIHBIE 5
Y HEOJTHOPO/IHbIE JINHENHBIE OTHOPOIHBIE YPABHEHHUS C
MOCTOSTHHBIMU KO3 (QULIIEeHTaMHU.

34 Cuctemsl tudpepeHIHaTbHBIX YPaBHEHHUH. 2

Pasnen 8 KpaTHbie nHTErpasinl 4

35 JIBOliHbBIE MHTETPANIBI U UX IPUMEHEHNE 2

36 TpoifHO#1 HHTETpA U ero MPUMEHEHNE 2

Pazgen 9. KpuBosimHeiiHble MHTErpajibl U HHTErPAJIbI 110 4

NOBEPXHOCTH

37 KpuBonvHelHbIN HHTETPAT ¥ €T0 BEIYUCICHUS 2
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IToBepxHOCTHBIE UHTErpalbl. Berunciaenue

38 MOBEPXHOCTHBIX UHTETPAJIOB 2
Pa3znea 10. Paabr 26
39 Psn. Cymma psina. CpaBHEHHE PSIIOB C ITOJOXKUTEIbHBIMU 5
yreHaMu. HeoOXoauMblil MpU3HaK CXOJUMOCTH psia
40 [Ipu3HaKu CXOIUMOCTH PSJIOB 2
41,42 | 3HakonepeMEeHHbIE PSIIbI 4
43, 44 DyHKIMOHAJIBHBIE PSAJIbI 4
45, 46 CreneHHBIC PSAIBI 4
47,48 | Paner Teitnopa u Makiopena 4
49, 50 Pasnoxenue GyHKIMI B CTETIEHHBIE PSIIbI 4
51 Brraucnenue onpeneeHHbpIX HHTETPATIOB C TIOMOIIIBIO 5
PAIOB
Pa3nen 11 «Teopusi BeposiTHOCTEI» 20
OcHoBHble IOHATHA. VcnibITaHus ¥ COOBITHS. Bub
52 CIIy4aifHBIX COOBITHI, KJIIACCUYECKOE ONpeAeTICHUE 2
BEPOSTHOCTH.
OcHoBHbIe (HOPMYIIBI KOMOWHATOPUKH.
53 2
Craructudeckasi BEpOSITHOCTb.
Teopema cII0KEHUSI 1 YMHOKEHUS BEPOSITHOCTCH.
54 BeposiTHOCT MOsIBIIEHUS XOTsI ObI OAHOTO COOBITHS U 2
JPYTHE CICIICTBUS TEOPEM.
®dopMyia MoIHOMN
55 2
BeposaTHocTH. Dopmyna beiteca.
56 [ToBTOpHBIC HE3aBUCHUMBIE UCTTBITAHHS 2
57 CrnyualiHbple BEJIMUHUHBI U UX YUCIIOBBIE XapaKTePUCTHKU 2
58,59 3aKOHBI pacipeIeIICHHsI CTyJaiHBIX BEIIMIUH 4
60,61 MHoromepHsbI€ cay4ailHble BEITUUNHBI 4
Pa3nen 12. «MaremaTnueckasi CTATHCTHKA» 14
62 BapuanuonHsle pspl U UX XapaKTEPUCTHKU 2
63 OCHOBBI MaTEMaTHYECKON TEOPUU BHIOOPOYHOTO METOIA 2
64 JlucniepcuoHHBIN aHAIN3 2
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65,66 KoppensiuonHnsrit ananus 4
67 PerpeccronHbIii aHaM3 2
68 JluHelHbIe perpecCHOHHbIE MOJIeNN (PMHAHCOBOTO PHIHKA 2
Hroro: 136 24

4.4, TIpakTHyecKkue (CeMUHAPCKNE) 3aHATHSA

Ne n/m Ha3Banue Tembl O0beM yacoB
Ounas | 3aounas
¢dopma | dopma

1 JlelicTBUA ¢ KOMIJIEKCHBIMU YUCIaMHU 2

2,3 Omnpenenurenu. Matpuiibl 1 1eicTBus Haa HUMU. OOpaTHas 4 1

MaTpHla.
4,5 CucreMbl TUHEHHBIX anreOpanyecKkux ypaBHeHH. MeTos 4 1
Kpamepa, ["aycca, oOpaTHOM MaTpuUIIbL.
6,7 BexkTops! u ux npumenenue. [IponsBenenrne BEKTOPOB. 4 1
8,9 AHanmMTAYeCcKasi TeOMETPHS Ha TUIOCKOCTH.
10,11 AHaMTHYECKasi TeOMETPHS B IPOCTPAHCTBE 4 1
Haxoxpaenue npenenos rnocieqoBareabHOCTENH U PYHKITHH.

12,13 Packpeitue Heonpenenennocrei. [lponssoassie u 4
muddepeHnmansl GyHKINN, 3aJaHHBIX IBHO, HESIBHO,
napaMeTpUYECKH.

14,15 Haxoxnaenue npousBoaHbIX U nuddepennuanos. [ponzBoausie u 4 1
b depeHIanbl BHICIIUX MOPSIIKOB

16,17 UccnenoBanue GpyHKIMiA, mocTpoeHne rpadukos. 3a1auu Ha 4 1
DKCTPEMYMBI

18 Ornpenenenne nepBoodpa3Hoii u ee cBoicTBa. HeornpeneneHupi 5 1

uHTerpai. TaGnauia UHTErpaios.
19 MeTopl MHTErpUPOBAHUSA: 3aMEHA IEPEMEHHOM, NHTErPUPOBAHNE 9
10 YaCTSAM.

20 WuTerpanbl OT HEKOTOPBIX (PYHKIMH, COAepKAIMX KBaIpaTHBII 9
TpEXUIICH.

21 WHTerpupoBanue panroHaIbHBIX Apo0eit 2

99 WuTerpupoBanue TpPUrOHOMETPUYECKUX (QYHKINN U HEKOTOPBIX 5
UppalMOHATIbHBIX.

23 OmnpeneneHHbI HHTETPAT U €T0 CBOMCTBA 2 1
OmnpeneneHHbIi HHTErpa Kak QyHKIUS IEPEMEHHOM BEpXHETo

24 npenena. @opmyna Herorona-Jleibuuia. MaTerpupoBanme 2
3aMEHOM MEPEMEHHOM U 0 YacTsIM B ONPE/IEICHHOM HHTErpaje.
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25 HecoOcTBeHHBIE MHTETPATBI 2
26 Beruucnenue miomaneit, 00beMoB, JUIMH KPUBBIX C TIOMOIIBIO 5
onpeeneHHoro uHrerpaina. Gusnueckoe NpUMEHEHNE UHTErpaa.
27 OcHoBHble noHATHA. [Ipenen nu HenpepbrIBHOCTh 2
28 YacTHble nponsBoaHble U Auddepennnanst pyHkun. YacTHble 5
IPOM3BOJIHBIE BBICIINUX ITOPSIKOB
29 OkcrpeMyM (pyHKIIUM MHOTHX NiepeMeHHbIX. Hanbompee n 5
HaMMEHbIIIee 3HAaYeHUE (PYHKITUH.
[TpousBonHas no HampasiaeHuto. ['paauenT GyHKIMM.
30 HuddepenunpoBanne HesBHbIX pyHkuuid. Kacatenbnas 2
IUIOCKOCTb.
OcHoBHble onpeaeneHus. 3aaaya Kommu. YpaBHenus ¢
31 pasaensomuMucs nepeMmeHHbIMU. OTHOPOIHBIE 2
Qg depeHraIbHbIe YpaBHEHHS
32 Jluneitnble nuddepennnanbubie ypaBHeHMs, ypaBHeHUs bepHynu. 2
Juddepennmanbaple ypaBHEHHs BRICIINX MOPSAKOB. JIMHEHbBIE 2
33 muddepeHIraTbHBIC YPABHEHUS: OJTHOPOIHBIC M HEOJHOPOTHBIC.
JluHeliHbIE OJHOPOAHBIE YPABHEHHS C TIOCTOSSHHBIMHU
K03 (ppHUreHTaMu.
34 Cuctemsl tudpepeHnaTbHBIX YPaBHEHHUH. 2
35 Borunicnenue 1BOMHOroO HHTErpaia 2
36 Brruncn 7 z
€HMe TPOMHOT0 HHTerpaja
37 IIpuMeHeHne NBOMHBIX U TPOWHBIX MHTETPAJIOB 2
38 Brruucienne KpuBOJUHEWHBIX HHTETPAJIOB 2
39 Brrunciienne moBepXHOCTHBIX HHTETPATIOB 2
39.40 Pemenne npumepoB Ha CXOUMOCTD PSIOB 4
41 3nakouepenyrommue psabl. Teopema JleiiOHua 2
42,43 | 3rakonepeMeHHbIe PsIbl. AOCONIOTHAS B YCIIOBHASI CXOIUMOCTb. 4
44, 45 OYHKIMOHATBHBIE PSAJIBI U UX 00JIACTH CXOIAUMOCTH 4
46,47 | Crenennble psabl. THTEpBa CXOIUMOCTH 4
48,49 [Tpumeps! pa3noxenus: GyHKIUN B psIbl 4
50,51 Brruucnenue onpeaeeHHbpIX HHTETPAIOB ¢ TOMOIIBIO PSIO0B 2
52,53 KombunHaTopuKa, cobbiTns, anrebpa cobbiTmi. 4
54,55 BeposiTHOCTB, cTaTHCTHYECKAs, KIIACCHUYECKasl M TEOMETpUYECcKasl. 4

CrnoxeHue ¥ YMHO)KEHUE BepOosATHOCTEH. DPOpMYJIbl TOJIHON
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BEpOSITHOCTU U balieca.
56,57 [ToBTOpeHue ucneiTanuii, cxema bepuymm. Teopemsl Myaspa - 4 1
Jlamaca, 3akoH Ilyaccona.
Cnyyvaitaeie BenuuuHbl. UHTErpanbHas, nuddepeHuaibHas
58-61 (byHKIMU pacnpeaeseHus U UX CBOWCTBA. YnCIIOBbIE 8 1
xapakTepucTuku CB 1 UX CBOWCTBA.
MHoromepHsbI€ Cily4aiiHble BEJIMYUHBL. YucnoBbie
62,63 XapakTepucTuku MHOoromepHsix CB, koBapuanus, kosddunrent 4 1
KOppEJSLIMU U €r0 CBOMCTBA
3aKOHBI pacnpeieleHUsl CIy4YailHbIX BEJIMYMH (PaBHOMEPHBIH,
64,65 | noxasarensHbii HOpMaJlbHbIN). BeposTHOCT NonagaHus Ha 4
MHTEpPBAJI, MaT. O’KUJAHKE, JUCTIEPCHSs], CKOCUIKCIIECC.
66 3aKoH OOJNBINX YHCEN, IEHTPaJIbHAS TIPEIeTbHAs TeOpeMa. 1
66 DJIEMEHTBI MaTEMaTUYECKON CTaTUCTUKH 1 1
67 HHuTepBanbHOE OLIECHUBAHUE. 2 1
68 [TpoBepka CTaTUCTHYECKUX THIIOTE3 2 1
Hroro: 136 24

4.5. JlabopaTopHbie padoThI

JIabopaTopHble pabOThI 110 AUCHUILIIMHE HE IPETyCMOTPEHBI.

4.6. CamocTosiTe/IbHAsA padoTa CTY/IEHTOB

n/n

HasBanue TeMbl

Bug CPC

O0beM yacoB

Ounas
dopma

3aouHas
dopma

[TokazarenpHast QYHKIHS ¢ KOMIUIEKCHBIM
MOKa3aTeseM U ee cBolcTBa. Pa3noxeHnue
MHOI'O4JIEHa HA MHOKUTENH B CIIy4ae
KOMIUIEKCHBIX KOpHEH. IHTeprnoanpoBaHue.
NuTtepnonuposannas Gpopmyna Jlarpanxa.
Nurtepnionmuposannas Gpopmyna HeroToHa.

KOHCIICKT

13

22

PaHr maTpuiel. Di1eMeHTapHbIE
npeoOpa3oBaHus Mapullbl. Teopema o paHre
MaTpuLbl. CUCTEMBI 71 IMHENHBIX YPaBHEHUI C
n nepeMeHHbIMU. CHUCTEMBI JIMHEWHBIX
OJHOPOJHBIX YpaBHEHUN. DyH1aMEeHTaIbHAs
cucrema peuieHui. Mozens JIeonTheBa
MHOT'00TpacieBON IKOHOMUKH (OaIaHCOBBIN
aHaIu3)

KOHCIICKT, OIIPOC

13

22

1 — MEPHBII BEKTOP ¥ BEKTOPHOE MPOCTPAHCTBO.

Pa3mepHoCTh 1 6a3uC BEKTOPHOTO
npoctpanctia. [lepexon k HoBoMy Oa3ucy.
EBknuaoBo mpoctpancTBO. JInHElHbIE
onepaTopbl. COOCTBEHHBIE BEKTOPHI U

KOHCIIEKT, OIPOC

13

22
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COOCTBEHHBIE 3HAUEHUS TMHEHHOTO OTepaTopa.
KBangparuunsie ¢popmsl. JInuneitnas moaens
oOMeHa.

Onemenrtapusie pyHkuuu. Knaccuduxamus
¢dbynkuwmii. [IpeobpazoBanue rpadukoB.
[Ipumenenne QpyHKIUH B SKOHOMUKE.
HNutepnionmupoBanue Gynkiuii. [Ipusnaku
CYILECTBOBaHMS MPEAENOB. 3a1a4a o
HEMpPEephIBHOM HAUYHUCIICHUH MPOLIEHTOB.

4 3aBUCHMOCTH MEXIY HETIPEPHIBHOCTHIO 13 21
byskuun u 1udhepeHITMpPyEMOCTBIO.
[Tpon3BoHas BBICIIUX MTOPSIKOB.
DKOHOMHMYECKHH CMBICI TPOU3BOIHOM.
Hcnonp30Banne MOHATHS TPOU3BOTHON B
skoHoMuKe. [IpaBuito Jlonurans. Ilpumenenue
IIPOU3BOJHON B 3KOHOMHYECKOU TEOPHH.
Heonpenenennsiii uaterpain. Meroast
5 P P Kouncnekr 12 21
BBIUMCIICHUS HEONPEIETICHHOI0 HHTErpaa.
KoHcrexr,
6 OnpeneneHHblil MHTErpajil v ero IpTMEHEHHUE. MHIUBUyaJIbHOE 12 21
3aJlaHue
Koncnekr,
7 Heco6cTBeHHbIN HHTErpa MHIVBUAYaJIBHOE 12 21
3aJjaHue
Tindd o . Koncrmexr,
n¢hepeHmanIbHoe UCUUCIIeHNE (QyHKITHA
8 P Y WH/IBUyaTbHOE 12 21
MHOTHX TIEpEMEHHBIX.
3aJlaHue
3 o . KoHcnexr,
KCTPEMYMBbI (PYHKIUI HECKOJIBKUX
9 peMy y WHUBU]IyalbHOE 12 21
MIEPEMEHHBIX.
3aJjaHue
10 JuddepeHnnanbHble ypaBHEHUS IEPBOTO Koncnekr 12 91
MOPSIIKA ¥ METO/IBI UX PEIICHHH
11 JuddepenunanbHble ypaBHEHHUS BBICIINX Koncnekr 12 21
MOPSAKOB.
Koncmnekr,
12 | Cucremsl tuddepeHInaTbHBIX YpaBHEHUH. MHAUBHUAYyaIbHOE 12 21
3aJjaHNe
Beinonnenue
13 | KpaTHble nHTETpAIHI. 12 21
JIOMAIITHETO 3a/1aHus
. IToaroroBka k
KpuBosuHeiiHbIe HHTErpaibl U HHTETPAJIBI 110
14 IIPAKTUYECKOMY 12 21

IMOBEPXHOCTH

3aHATHUIO
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Brimonnenue
JIOMAIITHETO 3aJIaHus
15 | Paast [ToaroroBka k 12 21
MPaKTUYECKUM
3aHATUAM
Paspen 1 «Teopusa BeposATHOCTEN»
Tewma: «OcHoBHBIE nOHATHS. VcnibITaHus U
coObITUs. Bubl CitydaitHbIX COOBITHH, IToaroroBka x
16 | kiaccuueckoe omnpeneeHue BEpOSITHOCTH. MIPaAKTUYECKOMY 12 21
OcHoBHbIE (HOPMYJIBI KOMOMHATOPUKH. 3ansaTHIO No |
Craructuueckasi BEpOSITHOCTb)
Tema: «Teopema Cl10KEHHSI U YMHOKEHUS Brimonnenue
BEpPOSITHOCTEH. BEpOATHOCTD MOSBIICHUS XOTSA JIOMAIITHETO 3a/IaHus
17 | 6BI OTHOTO COOBITHS U APYTHE CIEACTBHUS [TonroroBka k 12 21
teopeM. DopMyIia OJIHON BEPOSITHOCTH. MPAKTUYECKUM
®opmyna beneca» 3aHATUAM Ne2, Ne3
Tema: «IloBTOpenue He3aBucuMbIX HcnbiTanuil. | IloaroroBka k
18 | OcnoBHble Gpopmymsl» KontponbHas padora Ne | KOHTpOJIBHOM paboTte 12 21
1
Tema: «Bupl cinydyailHbIX BEJIMYHH. IloaroroBka x
JluckpeTHbIe Clly4ailHble BEIMUYMHBI. 3aKOH MPaKTUYECKUM
pacrnpeieNieHHs: BEpOSTHOCTEN NUCKPETHOM 3aHSTHUSM,
CIIy4YaliHOU BEJIUYUHBI. YHCIIOBBIE WHAUBUAYAIBHOE
19 | xapakTepuCTHKH TUCKPETHBIX CITy4aifHbIX 3aJlaHue 12 21
BEJIMYUH. MaTemaTu4eckoe OKuJaHue, ero
BEPOATHOCTHBIN CMBICIH, CBOMCTBA. /ucnepcusi.
®opMybl Uil BRIUKCIEHUS, cBOMCTBA. CpenHee
KBaJpaTUUECKOE OTKIOHEHUE
Tema: «DyHkuus pacnpeaeneHus sepoarHoctedt | [loaroroska k
HETIPEPHIBHON CTydyailHON Beu4YrHbI. CBOMCTBA | MPAKTUYECKUM
u rpaduK QyHKUINU pacrpeneaeHus 3aHATUAM
HEMPEPBIBHOW CITy4YallHOW BEJIMYHUHBI.
[InmoTHOCTH pacmpeeneHust BEpOSITHOCTEN
20 HEMPEPBIBHOW CITy4allHON BEJIUYMH. ) 12 ’1
BeposiTHOCTh ONa1aHusi HENPEPHIBHOM
CIy4ailiHOM BEJIMYMHBI B 3aJJaHHBIA UHTEPBAJI.
CBoiicTBa TNIOTHOCTH PACTIPECIICHHUS.
BeposTHOCTHBIN CMBICT TIIOTHOCTH
pacnpeneneHus. YucioBble XapaKTepUCTUKHI
HETPEPHIBHBIX CIIYYAHBIX BETUUHHY
Tewma: «HopmanbeHoe pacnpenenenue. Kpusas KonTponbnas pabora
21 | I'aycca. Biusnue napaMeTpoB HOPMaabHOTO 12 21

pacmpeneneHus Ha popMy HOPpMaIbHON KPUBOIA.
BepositHOCTh Momnaanus B 3aJaHHbIA HHTEPBaJ
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HOPMAaJIbHOU CIIy4alHOM Bean4uHbl. [IpaBuio
TPEX CUTM»

Pa3zgen 2.«MaTtemMaTH4ecKas CTATUCTHKA)

22

Tema: «Boi6opounsiii Metos. ['enepanbHast u
BbIOOpOYHas coBOKynHoOCTH. [loBTOpHAs 1
OecrioBTOpHAs BHIOOPKH. PenpesenraTuBHas
BbIOOpKa. CTaTUCTHYECKOE pacipeiesieHue
BBIOOpKH. DMIHpHYEcKast PyHKIUs
pacnpenenenus. Iloauron u ructorpamma.
CraTucTuueckue OLIEHKU apaMeTPOB
pacupeneneHus. ['enepanbHas cpeaHss.
Bri6opounas cpennsisi. ['eHepanpHas nucnepcus.
Bri6opounas nucnepcust. OnieHKa reHepaibHON
CpeIHei 1Mo BEIOOpOUHOM cpenHeid. OreHka
reHepaJbHON AMCIIEPCUM ITOMCIIPABIECHHON
BBIOOPOYHOI»

Koncnekr

12

21

23

Tema: «TOYHOCTB OLIEHKH, JOBEPUTEIIbHAS
BEpOSITHOCTH (HA/I€KHOCTH). JlOBEpUTEIHHBIIM
uHTepBaJl. JloBepUTEIbHbIE UHTEPBAJIBI JUIS
OLIEHKM MaT€MaTU4EeCKOT0 0>KHJIaHUs
HOPMaJIbHOI'O paclpeesieHus: Py U3BECTHOM O.
JloBepuTEIIbHBIE MHTEPBAJIBI /1151 OLIEHKH
MaTEeMaTHYeCKOI0 OKUAaHHUsI HOPMAJILHOTO
pacnpeziesieHus: IpU HEU3BECTHOM G.»

IloxaroroBska k
MIPAKTUYECKOMY
3aHATHUIO

12

21

24

Tema: «CraTtuctuueckas mpoBepka
CTaTHUCTUYECKUX runore3. CtaTuctTuueckas
runore3a. Hynesas u KoHKypupyromas, npocras
U clI0Hast runore3bl. CTaTUCTUYECKUI
KPUTEpUI IPOBEPKU HYJIEBON TMIIOTE3BI.
Hab6monnaemoe 3nauenue kpurepus. Ilposepka
TUIOTE3bl O HOPMAJIbHOM pacIpeieIeHUH
reHepaIbHON COBOKYNHOCTH. Kpurepnii
cornacus [Tupcona (x2). [Ipumepst
MaTeMaTH4eCcKOi 00pabOTKH TaHHBIX
BBIOOPOYHOTO HAOIIOICHUS

I/IH,Z[I/IBI/II[yaJ'IBHLIe
PpaCUYCTHBIC 3aJaHU

12

21

25

Tema: «DneMeHThI TEOPHH KOPPEIISALIUH.
@OyHKIMOHANbHAS, CTATUCTUYECKAs U
KOppEISIIUOHHAS 3aBUCUMOCTHU. Y CJIOBHBIE
cpeanue. BeiObopouHble ypaBHEHHS pErpecCui.
Koaddumnment koppensuun. Maremarnueckast
00paboTKa JaHHBIX BEIOOPOYHOTO HAOIIIOIEHUS»

I/IH,I[I/IBI/I,Z[yaJ'IBHLIC
PaCUYCTHBIC 3aJaHU A

12

21

Hroro:

304

528

4.7. KypcoBble paGoThbl/IPOEKTHI.
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KypcoBbie paboThI 110 TUCHUIUIMHE HE TPETYyCMOTPEHBI.

5. O6pa3zoBarejibHbIE TEXHOJIOTHHI

[IpenoaBanye MUCHMILIMHBI BEAETCS C MPUMEHEHHEM CIEIYIOIUX BHJIIOB 00pa30BaTEIbHBIX
TEXHOJIOTUH:

— TpaJIMIIUOHHBIE OOBSICHUTEIBHO-WITIOCTPATUBHBIE TEXHOJOTHH, KOTOpPhIE O00eCHeunBaroT
JOCTYIIHOCTh y4yeOHOro Martepuaya s OOJBIIMHCTBA CTYIEHTOB, CHUCTEMHOCTb, OTPaOOTaHHOCTh
OpraHU3aMOHHBIX (POPM U IPUBBIYHBIX METOA0B, OTHOCUTEIHHO MaJIble 3aTPaThl BPEMEHH;

— TEXHOJIOTUM HPOOJEMHOT0 OOYy4eHHs, HalpaBlIeHHblE Ha pa3BUTHE I103HABATEJIbHOU
aKTUBHOCTH, TBOPYECKOW CaMOCTOSITEIbHOCTH CTYJEHTOB M MpEANOJararmlue I0CIeJ0BaTeIbHOE U
LIEJICHANPABICHHOE BBIIB)KCHUE IIE€pe]] CTYJEHTOM I[I03HABAaTENbHBIX 3ajjad, pa3pelieHHe KOTOPBIX
IIO3BOJISIET CTYJIEHTAaM aKTUBHO YCBauMBaTh 3HaHUS (UCHOJB3YIOTCS IOHWCKOBBIE METOJbI; IOCTAHOBKA
II03HaBaTENbHbIX 337a4);

— TEXHOJIOTMM Pa3BHUBAIOIIEr0 OOY4YEHMsI, IMO3BOJISIIOIIME OPUEHTUPOBATH y4EOHBIH IMpoLEecC Ha
MOTEHIHAJIbHbIE BO3MOXKHOCTH CTY/IEHTOB, UX PEIN3ALUIO U Pa3BUTHE;

— TEXHOJIOTUH KOHUEHTPUPOBAHHOTO O0yUY€HUs, CyTh KOTOPBIX COCTOUT B CO3JJaHUU MaKCUMAaJIbHO
ONMM3KON K €CTECTBEHHBIM IICHXOJOTHUYECKUM OCOOCHHOCTSM YEJIOBEYECKOTO BOCHPUATHUS CTPYKTYPHI
yueOHOro Ipouecca U KOTOpbIe Jal0T BO3MOXKHOCTb INTyOOKOTO M CHCTEMHOTO M3YYEHHUs COAEp KaHUs
Y4eOHBIX AUCUUIUIMH 32 CYET 00BETMHEHHS 3aHATHI B TEMaTHYECKHUE OJIOKH;

— TEXHOJIOTUH MOJYJIbHOIO 0OyuYeHHMs, Jarolliie BO3MOXHOCTbh oOecriedeHus: TMHOKOCTH Ipoliecca
Oo0y4YeHHs, ananTallid €ro K WHIWBUAYAIbHBIM TOTPEOHOCTSIM U OCOOCHHOCTSM OOyYarOIIUXCs
(IpUMEHAI0TCS, KaK HpaBUIO, MPU CAMOCTOSITEIbHOM OOYYEHHU CTYACHTOB I10 HHIUBUAYaJIbHOMY
y4eOHOMY IUIaHy);

— TeXHOJIOTUN JU(PepeHIUPOBaHHOIO 00y4eHUs, 00eCHeunBaloIMe BO3MOXKHOCTh CO3/1aHUS
ONTUMAJIbHBIX YCIOBUH I pa3BUTHsI HUHTEPECOB U CIIOCOOHOCTEN CTY/IEHTOB, B TOM YHCJIE U CTYACHTOB
C 0coObIMM 00pa3zoBaTeIbHBIMH HOTPEOHOCTSMH, YTO TII03BOJIAET pPEaJM30BaTh B KYJbTYPHO-
00pa30BaTebHOM MIPOCTPAHCTBE YHUBEPCUTETA UJCKO CO3/IaHUS PABHBIX BO3MOXKHOCTEH Uil MOJTyUEHUs
o0Opa3oBaHUs

— TEXHOJIOTUM aKTUBHOTO (KOHTEKCTHOI'O) OOYYEeHHMs, C IMOMOUIbI0 KOTOPBIX OCYIIECTBISETCS
MO/JICJIMPOBAaHUE MPEIMETHOT0, MPOOIEMHOT0 U COLMATIBHOTO COZiep KaHus OyayIiel mpodeccnoHaIbHON
JEeSITEIbHOCTH CTYIEHTOB (MCIOJIb3YIOTCS aKTUBHbBIE U HHTEPAKTUBHBIE METO/IbI OOYUEHHUS) U T. 1.

MakcumanbHas ~ 3(()EeKTHUBHOCT,  MEAArorMYeckoro  Imporecca  JOCTUraeTcs — IyTeM
KOHCTPYUPOBaHUSI ONTHUMAJIbHOTO KOMILJIEKCA MENaroruyeckux TEXHOJIOTUH U (MJIM) UX DJIEMEHTOB Ha
JUYHOCTHO-OPUEHTUPOBAHHOW,  JEATEIBHOCTHOM,  JUAJIOTMYECKOM OCHOBE W HCIIOJIb30BAHHUSA
HEO0OXOIMMBIX COBPEMEHHBIX CPEICTB 00YUECHHUSI.

6. @opMBbI KOHTPOJISI OCBOEHHS THCIHMIIHHBI

Texyimas arrectanus CTyI€HTOB IIPOU3BOJIUTCS B JUCKPETHBIE BPEMEHHBIE MHTEPBAJIBI JIEKTOPOM
WM MIpernoaBaTesieM, BeAYLIUM NPaKTHYECKUe 3aHATUS 10 JUCHUILTUHE, B CIeIyONHX hopMax:

— ()poHTaIBHBIE U MHIUBUAYAIbHBIE OIPOCHI;

— KOHTPOJIbHBIE pabOTHI;

— IIPOBEpPKA IOMAIIHUX 3a/1aHUH.

@DOH/IBI OLIEHOYHBIX CPEJICTB, BKIIOYAIOIIME TUIIOBBIE JJOMAIITHUE 3aJJaHus], KOHTPOJIbHbIE pabOThI,
MO3BOJISIOIINE OLICHUTH PE3YJIbTAaThl TEKYIIEH M MPOMEXYTOUYHON aTTeCTallui 00yJaromuXcs M0 TaHHOH
JUCHUIUIMHE, MTOMENIAIOTCS B MPWJIOKEHUH K pabodeil mporpamme B cooTBeTcTBUU ¢ «[lomoxenuem o
(OHJIE OIICHOUHBIX CPENICTBY.

[TpomexxyTouHast aTTecTalus Mo pe3yabTaTaM OCBOEHUS AUCHUIIIMHBI IPOXOAUT B (hopme:

MMCBbMEHHOTO 3K3aMEHa, BKJIIOYAIOIIEr0 TEOPETUYECKHE BONPOCHI M NPAaKTHYECKHE 3anaHusd. B
Clly4ae HEIOJIHOTO, CIOPHOTO WJIM HEKOPPEKTHOTO BBIMOJHEHMs 3aJaHusi MHCbMEHHOIO SK3aMEHa,
JIONYCKAeTCsl YTOUHSIOIINN YCTHBIN ONPOC CTYAE€HTa, HA OCHOBAaHUM KOTOPOI'O BO3MO>KHA KOPPEKTUPOBKA
OLIEHKU PpEe3yJIbTaTOB IMPOMEXYTOYHOM arrectauuu. Jlomyck K IPOMEXYTOYHOM aTTecTaluu
MIPOU3BOIUTCS] HA OCHOBAHUU TTOJIOKUTENIBHBIX PE3yJIbTaTOB MO BCceM (hopMaM TEKYILEero KOHTPOJIS;



19

3auera (TMperonaraeT BHITIOJHEHHE BCEX BHJIOB y4eOHOH paOOThI, IPEAYCMOTPEHHBIX pabodeit
POrpamMMOil y4eOHOH TUCIUITIIHHEI).

B »K3aMeHalMOHHYIO BEJOMOCTb U 3a4ETHYIO KHUXKKY BBICTABIISIIOTCS OIICHKM I10 IIKaje,
MIPUBEJICHHOM B TaOJHIIE.

[Ixana orieHUBaHUA XapakTepuCcTUKa 3HAHHsI PEAMETA U OTBETOB 3ayeTsl

oTIn4HO (5) CryneHT T1y0OKO M B IIOJHOM OO0OBEME BIIAJIEET | 3a4TEHO
IpOrpaMMHBIM MaTepUasioM. [ paMOTHO, McUepIIbIBatOILEe
U JIOTMYHO €ro M3JIaraeT B YCTHOM WIHM ITHCBMEHHOMU
dopme. IIpu 3TOM 3HaET peKOMEHI0BAHHYIO JIUTEPATypY,
IPOSIBJISIET TBOPUECKUI MOAXO0 B OTBETAX HA BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET NPUHATHIE PEIICHUS, XOPOLIO
BIAJICET YMEHUSMM M HaBbIKAMH IIPU BBIIOJIHEHUH
NPaKTUYECKHX 33/1a4.

xoporto (4) CryzneHT 3HaeT MporpaMMHBIN MaTepuai, TPaMOTHO U
[0 CYTH M3JIaraeT €ro B YCTHOM MJIM INHCbMEHHOM
¢dopMme, pomyckas HE3HAYUTENIbHbIE HETOYHOCTH B
YTBEP)KJICHUSIX,  TPAaKTOBKaX,  OINpEIeIeHUsIX U
KAaTeropusix  WIM  HE3HAUUTEIbHOE  KOJIMYECTBO
omnbok. Ilpu »s3ToM Bmajgeer HEOOXOAMMBIMU
YMEHUSIMM M HaBblKaMM  NPU  BBIIOJHEHHUH
IPAaKTUYECKHX 3a/1a4.

yIOBIETBOPUTENbHO | CTYJCHT 3HAET TOJBKO OCHOBHOW TMIPOTPaMMHBIN
(3) MaTepual, JOMYyCKaeT HETOYHOCTH, HEJOCTATOYHO
yéTkre (HOPMYITHPOBKH, HEIOCICIOBATEILHOCTh B
OTBETaX, HU3JIaraeMbIX B YCTHOW WIM NHChMEHHOU
dopme. [Tpu 3TOM HEOCTATOUHO BIAJCET YMEHUSIMH U
HABBIKAMU TIPU BBIMIOJIHEHUU TMPAKTHYECKUX 3aJ]ad.
Homnyckaet 10 30% ommboK B U3JlaraeMbIX OTBETaX.

HEYAOBJIETBOPUTENLHO | CTyZEHT HE 3HAET 3HAYUTEIBHOM YaCTH IPOrPaMMHOIO HE
(2) marepuana. Ilpu sToM JomyckaeT MPHUHIUIHAIBHBIE | 3a4TE€HO
OIMOKM B JIOKa3aTeNbCTBAX, B TPAKTOBKE MOHATUN U
KAaTeroOpHii, MPOSBIAECT HU3KYIO KYyJIBTYpYy 3HaHUM, HE
BJIaJICET OCHOBHBIMM YMEHMSIMM M HaBbIKAMHM IIpU

BBIMIOJJTHEHUM  MpakThdeckux  3agad.  CrypaeHt
OTKa3bIBac€TCsI OT OTBETOB HA JIONOJIHUTEIbHBIC
BOIPOCHI.

7. YueOHO-MeTOIMYecKOe U NMPOrPaAaMMHO-UH(OPMaLIMOHHOe o0ecredyeHre TUCIUTTIUHBI:

a) OCHOBHasl JIUTepaTypa:

1. Kupkunackuit A.C., MatemaTuueckuii ananus : YuebHoe mocooue s By30B / Kupkunckuit A.C.
- M.: Axagemuueckuii Ilpoekt, 2019. - 526 c. (Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekcrt :
3JIEKTPOHHBIN // 9BC "KoHncynbTaHT cryaeHTa" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara obpamenus: 02.09.2022). - Pexum
JIOCTyTA : 10 MOJIIHICKE.

2. Makcumenko B.H., Kypc maremarmueckoro ananmuza : yuyeOHuk / Makcumenko B.H. -
Hoocubupck : M3a-Bo HI'TY, 2016. (Cepus "YueOnuku HI'TY") - ISBN 978-5-7782-2914-3 - Tekcr :
3IEKTPOHHBIN // 9BC "KoncynpTaHT cTynenra” : [calT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mara oOpamenus: 02.09.2022). - Pexum
JI0CTyTa : 110 MOJIIHCKE.
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3. [Tonog B.C., JIuneitnas anredpa : yueoHoe nocodbue / B.C. Iloro - M. : UzparensctBo MI'TY
um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-5 - Tekct : anexkrpoHHbi // DBC
"Koncynbrant crygenta” : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785703843055.html
(mara o6pamenus: 02.09.2022). - Pexxum noctyna : mo noAmnucke.

4. Yeronun A.Il., JIunelinas anreOpa W aHAIUTHYECKass TEOMETpUs : yueOHoe mocodue / Yeronnn
A.IL - PoctoB #//1 : U3n-Bo FODY, 2015. - 150 c. - ISBN 978-5-9275-1728-2 - Tekcr : 2IeKTpOHHBIH //
ObC "KoncynpTant cryneHra" : [caiiT]. - URL :
http://www.studentlibrary. ru/book/ISBN9785927517282 html (mata o6pamenus: 02.09.2022). - Pexum
JIOCTyTA : [0 MOJIIHICKE.

0) 1OMOJIHUTEIbHASA JINTepaTypa:

1. bexnemumes J[. B. Kypc ananuTudeckoit reoMmeTpun 1 JIMHEHHOU anreOpbl [TekcT] : yueOHuk /
. B. bexnemuines. - 5-¢ uzn., mepepad. - M. : Hayka, 1984. — 320 c.

2. bepmanTt A. ®@. Kpartkuit kypc maremarndeckoro aHanmsa [Tekct] : yueonuk / A. @. bepmanrt, U.
I'. ApamanoBuu. - 8-e u3n., uctp. u goi. - M. : Hayka, 1973. — 720 c.

3. bepman I'. H. C6opHuK 3a1a4 o Kypcy MareMarudeckoro ananusa [Tekcr] : yue6. mocobue / I
H. Bepmasn. - 20-e u3n. - M. : Hayka, 1985. - 384 c.

4. byrpos f. C. Beicias matematuka. B 3 1. IuddepennnanbHoe 1 HHTETPaIbHOE HCUUCICHUE
[Tekcr] : yae6nuk s By3oB / . C. byrpos, C. M. Hukonbckuit. - 8-e uzn., crep. - M. : [Ipoda, 2007. -
509 c.

5. ByrpoB {. C. duddepennmansHoe u uHTEerpanbHoe ucuucienue [Tekcr] : yuebnuk / . C.
byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.

6. I'pubanos B. M. Bricmas marematuka. Kypc nekuuii. Y. 1 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. UIBen. - Jlyranck : U3a-so BHY um. B. [lans, 2002. - 164 c.

7. I'pubanos B. M. Bricmas marematnka. Kypc nekuuii. Y. 2 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. UIBen. - Jlyranck : U3a-so BHY um. B. [lans, 2002. - 144 c.

8. I'pubanos B. M. Briciias matematuka. Kype nexkuuid. Y. 3 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. IlIBexn. - JIyranck : U3n-so BHY um. B. lans, 2003. - 174 c.

9. Hanko II. E. Beiciias maTemaTuka B ynpaxHeHUsIX 1 3aadax: Yueo. [locodue mist By3oB / I1. E.
Hanxo, A. I'. Tlonos, T. fI. KoxxeBaukona, C. I1. Jlanko. — 7-e uzn., ucnp. - M. : OO0 «M3aarenscTBO
ACT»: OO0 «M3natensctBo «Mup u Obpazoanue», 2014. - 816 c.

10. Knerenuk JI. B. CoopHuk 3amau no aHanutudeckoil reometpuu [Tekct] : yueb. mocodue ans
BTy30B / JI. B. Knterenux ; mon pen. H. B. Edumoga. - CII0. : "Cneunansnas nuteparypa', 1998. - 200 c.

11. KynpssueB B. A. Kparkuii kypc Bbicmieit marematuku [Tekct] : yue6. mocobue / B. A.
Kynpsisues, b. I1. JlemunoBuu. - 4-e u3., nepepad. u jgom. - M. : Hayka, 1975. - 624 c.

12. TIuckynos H. C. JluddepennuanbHoe U uHTErpajabHoe ucuucinenus: [ns Brys3os. [Tekcr] :
yue6. mocodbue / H. C. ITuckyHnos. - 13-¢ m31. - M. : Hayka, 1985. - 560 c.

13. CoOopuuk 3amau mno wMaremaTuke Juis BTy3oB. Y. 1. JluHeiiHas anreGpa U OCHOBBI
MareMmatnueckoro aHanmsa [Tekcr] : yue0. mocobue / mox pex.: A. B. Edumosa, b. I1. lemunouya. - M.
: Hayka, 1981. - 464 c.

14. COoopHUK 3amad Mo matemaTuke i BTy30B. U. 2. CrnenuanbHble pa3/ieibl MaTEMATHIECKOTO
ananuza [Tekcr] : yue6. mocobue / mon pen.: A. B. Edumosa, b. I1. [lemunoBuya. - M. : Hayka, 1981. -
368 c.

15. Inetinep B. E. Kpatkuii kypc Bbicuieir matematuku. B 2 T. [Tekcr] : yue0. nocobue / B. E.
Iuetinep, A. U. Cayukwid, A. C. lllymos. - 2-e u3n., mepepad. u jorr. - M. : Beicmr. mkona, 1978. - 328 c.

B) METOAUYECKUE YKAZAHUSA:

1. Meroauyeckre peKOMEHIAMU W COOPHUK MPUMEPOB JUIS BBINOJIHEHUS WHAWBUAYAIbHBIX
3ajaHuil 1o BbIciel MaremaTuke. Pasnmen: «JIuHeliHas u BekTopHas anredpa» Uid CTYICHTOB
UHXEHEPHBIX, 3JEKTPOTEXHUYECKUX U HKOHOMUYECKMX HANPABIECHUN MOATOTOBKH [DJIEKTPOHHBIN
pecypce] / coct.: B. B. Mansrii, JI. B. Mansrii, B. C. Illenokos. - JIyraack : JIHY um. B. Jans, 2019. - 156
c.
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2. Metonuueckne yKazaHHs K TPAKTUYECKOW pabore mo aucuuiuinHe “Bwicmias matematnka”
[DnextponHsIi pecypce] . U.1 : JluneitHas anreOpa v aHanmuTH4eckast reometpusi / coct.: B. B. Maunwrid, /1.
B. Mansiit. - Jlyranck : JIT'Y um. B. Jlans, 2015. - 82 c.

3. Meroanyeckue yka3zaHUs K MPAaKTUYECKOH paboTe mo aucuuiuinHe “Breicmias matemaruka”
[DnexkTponnsblit pecype] . Y. 2 : [luddepennuansaoe nucuucienue / coct.: B. B. Manwrid, /[. B. Masrii. -
Jlyranck : JII'Y um. B. lang, 2015. - 71 c.

4. Meronuueckue ykKa3aHUsl K IPaKTUYECKOW paboTe mo JucHuIuiMHE “Bpiciias mareMaruka’”
[Dnextponnsrii pecype] . U. 3 : Uurerpanproe ucumcnenue / coct.. B. B. Mansiid, /. B. Mansiid. -
Jlyranck : JIT'Y um. B. Jlans, 2015. - 70 c.

5. Meroauyeckue yka3zaHUs K MPAaKTUYECKOH paboTe mo aucuuiuinHe “Breicmas matemaruka”
[DnexkTponnsblii pecypc] . U. 4 : @yHknun MHOTHUX iepeMeHHbIX. JuddhepeHnnansubie ypaBHEHHS / COCT.:
B. B. Mansiii, /. B. Mansiid. - Jlyranck : JIT'Y um. B. lans, 2015. - 67 c.

I') HHTEPHET-PecypcChl:

MuHnuctepcTBO  Haykd M Bblcmiero  oOpasoBaHus — Poccuiickoit — @enmepanuu  —
https://minobrnauki.gov.ru/

denepanbHas cityx0a 1Mo Haa30py B chepe obpazoBanus U Hayku — http://obrnadzor.gov.ru/

[Topran ®eaepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICIIETO 00pa30BaHUs —
http://fgosvo.ru

denepanbHblil mopran «Poccuiickoe odpasosanue» — http://www.edu.ru/

Nndpopmannonnast cucrtema «EnuHOe OKHO JocTynma K 00pa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHblil IEHTP HHPOPMAIIMOHHO-00pa30oBaTelIbHBIX pecypco — http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBbI M PecypChl

ONeKTPOHHO-0MOINOTEYHAs cucrema «Koncynbranr CTYyJICHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DekTpoHHO-0MOHoTeuHas cuctema «StudMed.ru» —https://www.studmed.ru

HNudopmannonnsblii pecypc 0nd1uorexkn o0pa3oBaTe1bHON OpraHu3anuu

Hayunas 6ubnunorexa nmenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepuajibHO-TeXHHYeCKoe o0ecnedeHue TUCIUTLIHHbI

OcBoenne aucuuinHbel «MartemaTtnka» TNpeAnonaraeT HMCHOJb30BaHUE  aKaJIEMUYECKUX
ayJIUTOPHUH, COOTBETCTBYIOIINX JACHCTBYIOIIUM CAHUTAPHBIM U IPOTUBOMOKAPHBIM IIPABUJIAM U HOpMaM.

[Tpouee: pabouee MecTo MpenojaBaTelis, OCHAIEHHOE KOMIIBIOTEPOM € JJOCTyrnoM B lHTepHeT.

[TporpamMHOe oOecrieueHue:

DOYyHKIUOHAJIBHOE BbecnuiaTHoe mporpaMmMHoe
CcblIKH
HAa3HAYEeHHE odecrneyeHHue
OdwucHbIi TakeT Libre Office 6.3.1 hitps://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

OmneparmoHHasi cucteMa UBUNTU 19.04

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx

Bpayzep Opera http://www.opera.com

ITo4TOBBIN KIUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird



http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
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QDaii-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxusaTop

7Zip

http://www.7-zip.org/

I'paduueckuii perakrop

GIMP (GNU Image
Manipulation Program)

http://www.gimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuorneriep

VLC

http://www.videolan.org/vic/



http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/
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MacnopT
(hoH1a OLIEHOYHBIX CPEACTB MO YUYeOHOM TMCUMILINHE
«MareMaTHKa»
Ilepeyenb KoMMneTeHIUII (371eMEHTOB KOMIIeTeHLINIT), opMupyeMBbIX B pe3y/ibTaTe 0CBOCHUS
Y4eOHOM I CIUIIINHbBI

Ne Kon ®opMynHpoBKa KoHntponmnpyemsie Oransl
/Tl | KOHTPOJIUPYEMOi KOHTPOJIHPYEeMOn TEeMbI y4eOHO dbopMupoBanus
KOMIIETEHIINH KOMIIETEHIIH JUCLIATUTHHBI (cemectp
W3y4YeHUs)
1 |VK-1 Criocoben Tema?2. 1
OCYIIECTBIISTh Jluneiinas anreOpa (Ha4aJIBLHBIN)
Kputnueckuit  aHanus | Tema 3. 1
npoOiaeMHbIX cuTyauuil | BekropHas anreopa u (HauaNbHBIN)
Ha OCHOBE CHCTEMHOTO | aHaJIMTUYECKas
MOJIX0/1a, reOMeTpHUs
BBIPabATHIBATH Tewma 6. 1,2
CTpaTeTHIO ICUCTBUI Maremaruueckuit (HauaNbHBIN)
aHaIN3
Tema 7. 2
Huddepennnanpuoie (HayanbHBIN)
ypaBHEHUs
Tema 8,9. 3
Kpartnsie n (HavaIBHBIN)
KPUBOJIMHEHHBIE
UHTErpabl
TemalO. 3
Psip (HaYaIbHBIN)
Tema 1. 1
CnocoOeH CTaBUTh U .
KommuiekcHeie uncina (HayanbHBIN)
pelaTh HHXEHEPHbIE U
HAYYHO-TEXHHUYECKHUE Tema 4 1
3a/1a4u B cepe cBoel | JTupdepenunanbHoe (HaYaIBHBIN)
poQeCCHOHAIBHON HCUHCIICHIE
JeSTeIbHOCTH U HOBBIX | Tema 5 2
2 OIIK-1 MEKINCIHUITMHAPHBIX | [THTerpanbHOe (HayanbHBIN)
HalIpaBICHAH C VCYHCIICHHE
UCTIOJIb30BaHUEM Tema 11. 4
CCTCCTBCHHOHAYHHBIX, | Teopust BepOSTHOCTEH (HayaIbHBIN)
MaTeMaTHYECKUX U
TEXHOJIOTUYECKUX Tema 12 4 .
. Marematnueckas (Ha4aTBHBIN)
CTaTUCTHKA
IMoka3aTen U KPUTEPUHU OLIEHUBAHUS KOMIIETEHIIN,
ONnucaHue MIKAJI OeHUBAHUS
Ne Kon [Tokazarens ouennBanus | Kontpomupyemsle | HamMeHnoBanme
/1 | KOHTPOJIMPYEMOW | (3HAHMS, yMEHUs, HABBIKH) | TEeMbl y4eOHOH OLIEHOYHOT'O
KOMIIETEHIINH JUCITUTLIAHBI CpeacTBa
1. | VK-1 3Hatk: cucreMy kareropuii | Tema 2, @pOoHTAIBHBIE U
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U METOJ0B, no3Bosisitonux | Tema 3, WHINBUIyaTbHBIE
OCYIIECTBIISICT nouck | Tema 6, OTIPOCHI;
HE00X0IUMOMH Tema 7, KOHTPOJIbHBIE
nHdopmainuu, omwmpasich | Tema 8, paboThI;
Ha pe3ynbTarhl aHamu3a | Tema 9, JIOMAaIIH1E
IOCTaBJICHHOMU 3aJauu. Tema 10 3aJIaHuT;
YMeTb: pa3pabarsiBact IPOMEKYTOUHAS
BapUaHTHI pelieHus aTTecTanus
MPOOJIEMHON CUTyallud Ha (3ager/7K3aMeH)
OCHOBE KPUTHYECKOTO
aHaJn3a JIOCTYITHBIX
HMCTOYHUKOB HH(OpMaIUH.
Bnaners: HaBBIKaMH
BBIOMpATh  ONTHUMAJBHBIM
BAapUaHT PEILCHUS 3aJlayH,
apryMeHTUPYS CBOI1
BBIOOD

OIIK-1 3HaTh: teopernueckue | Temal, ®poHTaIbHBIE U
OCHOBBI nuHeiinon | Tema 4, VHANBUIYaIbHbBIC
anreOpsl U aHaMTHYeckon | Tema 5, OIPOCHI;
reoMeTpuu, KomiuiekcHele | Temall, KOHTpPOJIbHBIE
YHCa; ocHOBHI | Tema 12. paboTHI;
mudGhepeHInaTbHOTO | JIOMAIITHUE
HUHTErpajibHOrO 3a/laHus;
HCUYUCIICHUS byHKIIUU MIPOMEKYTOUHAS
OHOW M  HECKOJBbKHX aTTecTanus
MIEPEMEHHBIX, TEOpun (3ayer/aK3aMeH)
OOBIKHOBEHHBIX
g depeHINaTbHBIX
ypaBHeHM B  oObeme,
JIOCTaTOYHOM TUTSt
W3y4YEHUs
€CTECTBEHHOHAYYHBIX
TV CLUTUINH; OCHOBHBIE
MOHATUA U YTBEPKICHUS
BEKTOPHOTO aHaJn3a
PAIOB.

VYMeTh: pemath 3a1a4u U
YOpaXHEHHUs]  UCIOJNb3Ys
OCHOBHBIE METO/TBI,
W3yYeHHbIE B Kypce
nuHeHOW — anrebpe
AHAJIMTUYECKOMN
T€OMETPUHU; HCIIOIB30BATh
MaTeMaTHYeCKHU ammapar
pu W3YYCHHUH
€CTECTBEHHOHAYYHBIX
TUCIUIUIAH;  TPUMCHSTH
METOIbI aHanmza u
MOJIETTUPOBAHUS npu
pereHnu
podheCCHOHATHHBIX
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3a/ad.
Brnagets: HaBbIKaMU
MPUMEHEHHUSI ~ OCHOBHBIX
MOHSATHM W METO/OB
MaTeMaTH4eCKOTro
aHaJlu3a, AaHAJIUTUYECKOU
T€OMETPHH, JINHEHOM
anreopsl, TEOPHUH
KOMIUICKCHBIX YHCEN JIJIS B
npodecCuoHAIbHON
JeSTEIIbHOCTH Ha
COBPEMEHHOM ypOBHE
3HaHUMU.

@DoH/IbI OLIEHOYHBIX CPEACTB MO AUCHHUILINHE «VMaTeMaTHKa

Bonpocs! 1151 GpOHTAIBLHBIX M HHIAHUBHAYAJIbHBIX ONPOCOB:

Tema 1. Jluneunas ancebpa.

1. Kakue cucreMbl JUHEHHBIX alreOpanvyeckuxX ypaBHEHUN HA3bIBAIOTCS OMNpEAEICHHBIMU,
HEOIpe/ICIIEHHBIMU, HECOBMECTHBIMH?

2. Kakoil sBnsercs KBaJapaTHas CHUCTeMa IUHEHHBIX anreOpanuecKkux ypaBHEHUH, eciu ee
OTIPEICTTUTENh PABEH HYJIO?

3. Kakoil nomkHa ObITh CUCTEMA JIMHEWHBIX anreOpandyeckux ypaBHEHUM, YTOOBI €€ MOKHO OBLIO
pemats MetosioM Kpamepa?

4. Cucrema JIMHEHHBIX anredpandeckux ypaBHEHUH pemaercs metogoM ["aycca. Kak y3HaTh, uTo
OHa OTpeieNIeHHAas, HEOIPeIeIeHHasl, HECOBMECTHas ?

5. Yro takoe MaTpuna? Kakumu MoryT ObITh MaTpUIIbI?

6. Kakue mMaTpuiipl MOKHO repeMHokaTh? Kak oHHM mepeMHOoKaroTCs ?

7. Yto Takoe ornpenenuTenb BTOporo nopsijaxa?

8. UTo Takoe onpenenuTenb TPETHETO MopsaKa’?

9. Yro Takoe MUHOD DJIEMEHTA @;;OTIPEEUTENISA?

10. Yro Takoe anredpandeckoe TOMOTHEHHE DJIEMEHTA d;jONPENETUTENS?

11. Yro 3HaYUT pa3NioKUTh ONPEAETUTENb 110 JIEMEHTaM CTPOKHU MJIU cToa01a?

12. Kakast MaTpuIia Ha3pIBaeTCs 0OpPaTHOW MO OTHOIICHHIO K JAHHOM KBaJpaTHOW MaTpuIie?

13. Kak 3anucaTth KpaMepOBCKYIO CHCTEMY JIMHEHHBIX anre0pandyeckux ypaBHEHHH B MaTpHUUHOU
dhopme?

14. Kak moctpouTs 0oOpaTHYI0 MaTpuUIly Ul JaHHOM KBaJpaTHOM MaTpPHULBI C OINpPEIENIUTENIEM,
OTJIMYHBIM OT HYJISI?

15. Yro Ttakoe BekTop? ero juyimHa? opT BeKTOpa?

16. ChopmynupyiiTe CBOMCTBA ONEPALIUHU CIOKEHHS BEKTOPOB.

17. Mpu xakux yenosusix: 1) |d@ + b| = |d@| + |b|? 2) |@ + b| = |d| — |b|?

18. Kakue HECKOJIbKO BEKTOPOB HA3bIBAIOTCS JTMHEHHO 3aBUCUMBIMHU? TMHEWHO HE3aBUCUMBIMU?

19. Kak reoMeTpHuYecKd pacrioyiaraloTcsi Imapa WJIM TpOHKa BEKTOPOB JIMHEHHO 3aBUCHMBIX
BEKTOPOB? JTMHEHHO HE3aBUCHMBIX BEKTOPOB?

20. Uro Takoe 0a3mc HEKOTOPOTO MHOXKECTBA BEKTOPOB? KOOPAWHATHI BEKTOpa B BHIOPAHHOM
6azuce?

21. ChopmynupyiTe IPaBUIIO CIIOKEHUS ABYX BEKTOPOB, 33JJaHHBIX PA3JIOKEHUSIMA B HEKOTOPOM
Oa3suce.

22. ChopmynupyiTe MOHATHE MPSIMOYTOJIBHOTO 0a3uca U MPSIMOYTOJIBHOW JEKapTOBOW CHUCTEMBI
KOOp/MHAT.
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23. YUto Takoe CKaJsIpHOE, BEKTOPHOE W CMEIIaHHOE Mpou3BeneHHe X BekTopoB? Kak wux
BbIUUCIATH? [lepeuncnuTe ux CBOMCTBA U TEOMETPUUYECKUIN CMBICII.

Tema 2. Ananumuyeckasn ceomempus.

24. Yro Takoe anrebpanyeckas juausA? ChopMynupyiite TeopeMy 00 HHBAPHAHTHOCTH TOPSIKA
anredpandecKkou JIMHUH.

25. HanumunTe paBeHCTBa, BhIpa)KaroIIKe YCIOBUS NapaljIeIbHOCTH U NEPIEHAUKYIISIPHOCTH JIBYX
NPSIMBIX Ha TUIOCKOCTH.

26. TToueMy IJIOCKOCTH M TOJIBKO OHHM HA3bIBAIOTCS OBEPXHOCTAMU 1-r0 nopsaka?

27.Yro Takoe smmunc? CdopMyaupyidTe CBOWCTBO (OKAJIBHBIX PAJAUYCOB TOUYKU OIUTUIICA.
Haiinute KoopArHAThI HEHTPa CUMMETPHH, TIOTYOCH.

28. Kakue mpsiMple Ha3bIBAIOTCS acCUMITOTaMu TurepOoibl? Hamuimmre ypaBHEHHS aCHMIITOT
runep6ons 4x2 — 9y? = 36.

29. Ilpsmast L 3ajmana ypaBHEHHEM C YIJIOBBIM Kodddumuentom Yy = kx + b. Ilosicaure
r€OMETPUYECKHI CMBICT K U b.

30. [Ipsimeie Ly, w L, 3amasel ypaBHeHwsimu Ly:y = kix + by, L,:y = k,x + b,. Hanumure
YCIIOBUS APAJIEIIbHOCTH M MEPIEHAUKYIISIPHOCTH 3TUX HPSMBIX.

31. Kak reomeTpuyeck OOBSCHUTD, YTO CUCTEMA YPaBHEHUH

Aix+Biy+C; =0
{Azx +B,y+(C, =0

SIBJISIETCSI HECOBMECTHOM? COBMECTHOM U HEOIpeAeIEHHON? COBMECTHOM U ONpEIeTICHHON?

32.Ilpyu KakoM YCIOBHHM IUIOCKOCTH W TpsMas B MPOCTPAHCTBE  MapauICIbHbI?
NEepPIEeHANKYIISIPHBI?

33. Hanmmmre ycinoBue neprneHauKyIsIPHOCTH MPSMBIX B IPOCTPAHCTBE.

34. Hanumure obluee ypaBHEHUE IJIOCKOCTH. KakoB reoMerpuyeckuil cMbICI KOA(PHHUIMEHTOB
ypaBHEHHUSI?

35. Hamumnre ypaBHEHHE IUIOCKOCTH, MPOXojsiieil depe3 3 3amaHHble Touku My (X1;Vq; 21),
My (x3; Y25 22), M3(x3; y35 23).

36. 3anumnTe ypaBHEHHE IUIOCKOCTH, MPOXOSAIICH dYepe3 maHHYIO TOuKy My (Xo; Vo; Zo)
nepHeHIuKyIsapHo Bektopy 11 = (4; B; C).

37.Yto Takoe ommuncoua’? Kakumu JHHHSAMH SBISIOTCS €T0 CEYEHUS KOOPAWHATHBIMU
IUTOCKOCTSIMH B NPSIMOYTOJIHOM JIEKapTOBOM CUCTEME KOOPIUHAT?

38. B kakoMm cirydae SJUIMTICOM HA3BIBACTCS DIUIMIICOMIOM BpameHus? [Ipu BpalmeHnu Kakoi
¢burypsl 1 BOKpYyT Kakoi ocu oH oOpaszyercs?

39. Kakoit cummerpueld 00Iagar0T OJHOIOJIOCTHBIA ¥ JBYIIOJIOCTHBIA  THUIEPOOIOUIBI,
napabosIoubl ¥ moyemy?

40. Hartucath ypaBHEHHS JMHUM, OOpa3yIONIMXCS B CEUYECHHH KOOPAWHATHBIMU TUIOCKOCTSIMH
runepOoIonI0B U MapabosIon10B, 3aJaHHBIX KAHOHUYECKUMH YpaBHEHUsIMHU. HapucoBaTte 3TH JIMHUH.

Tema 3. Mamemamuueckuil aHanus.

41. Kakoe 41ci0BO€ MHOKECTBO HAa3bIBAETCS OTPAHUYEHHBIM CBEPXY?

42. Kakoe 41cI0BO€ MHOKECTBO Ha3bIBACTCSI OTPAHUYCHHBIM CHU3Y?

43. Kakoe 4rcI0BOe MHOKECTBO Ha3bIBACTCSI OTPAHUYCHHBIM CHU3Y?

44. Yto Ha3bIBaeTCS TOYHON BepXHEH IpaHULIed YUCIOBOIO MHOKECTBA?

45. Yro Ha3bIBAETCS TOUKOM HIKHEN IpaHUIIEH YUCIOBOTO MHOXKeCTBA?

46. Uto Ha3bIBaETCS MOJyJIEM JICHCTBUTENBHOTO yKca?

47. TIpu kakux ycinosusx |x + y| = |x| + |y|.

48. Tlpu kakux ycnousx |x + y| = —|x| + |y|.

49. Hanummure HEpaBEHCTBA, CBSI3BIBAIOIINE MOYIb CYMMBI H Pa3HOCTH JIBYX YHCENl ¢ CYMMOH U
Pa3HOCTBHIO UX MOJIYJICH.

50. N3o6pazute rpaduk GyHKIMK Y = Sign x.

51. U306pasute rpapuk GyHKIUU Yy = [X] — 1e1as 4acTh Ynciax.
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52. Chopmynupyiite TEOpEMY 0 npezerne OTpaHUYCHHOU MOHOTOHHOM
¢byHKIMK(TIOCIEI0BATEIEHOCTH).
53. Jlaiite onpenenenue nmousaTus lim f(x) = A Ha s13b1ke § — €.
xX—a

54. Naiite onpenenenue moHstus lim f(x) = A , WCHoib3ys MOHATHE OECKOHEYHO MAJIOW
x—a

GbyHKIMU TIpU X — a.
55. Chopmynupyiite TeOpeMy O CIKaTOH EPEMEHHOM.
56. Copmymnupyiite TeopeMy O peaeIbHOM TIepeX0/ie B HEPaBEHCTRBE.
57. Chopmynupyiite TeopeMy 00 OrpaHUUEHHOCTH QYHKIIUH, UMEIOIIEH Mpees pu X — d.
58. ChopmymnupyiiTe TeopeMbl 0 TpeesiaX CyMMBI, TPOU3BEICHUS U YaCTHOTO (DYHKIIUH.
59. Chopmynupyiite onpeneacHue MOHATUS xl—igl+ f(x) = A na s3p1Ke § — €.

60. Chopmynupyiite onpenenerne moustust lim f(x) = A Ha s3pike § — €.
61. JlaiiTe onpeneneHUe MOHATHUS xl_i)rgloo f (x)x; CZ

62. [laiiTe ornpeesieHUE MOHATHS l_i)r}loo f(x) = A.

63. [laiite onpeaeieHUE MOHATHS El_r)lgo f(x) = A.

64. HanumuTe nepBplii 3aMeyaTeIbHBIN MPEIeN U MPeIeibl, CBI3aHHbBIC C HAM.
65. HanuimunTe BTOpoil 3aMevaTenbHbli Ipees 1 MpeJielibl, CBA3aHHbIE C HUM.
66. JTaiiTe onpenenenue moustus lim f(x) = +oo.

xX—a

67. 27.Haiite onpenenenue moustus lim f(x) = oo.
xX—a

68. Mcronb3ys onpe/ieNieHie IPOM3BOIHOI, HaiuTe y'(4), ecim y = vx.

69. 'eomeTpuueckuii CMBICT TpoM3BOAHOW. Hanmmmre ypaBHeHHME KacaTelbHOH K Tpaduky
¢byHKMu y = arctg x B Touke x = 1.

70. HaiiauTe yrisl, o[ KOTOPBIMU HepeceKaroTes IMHun x2 + y? = 8, y? = 2x.

71. TlpuBenute npumep (QpyHKLUUHU, rpaduK KOTOPOH MMeeT B HEKOTOPOH TOYKE BEPTUKAIbHYIO
KacaTelbHYIO.

72. Haitnure f/(1) u f{ (1), ecu f(x) = |x — 1]e*. CymectByer nu f'(1)?

73. Haiigure y,, ecu: a) y = ln(x ++Va? + xz); 0) y = arctg th(x).

74. Yto MokHO cka3aTh 0 audpdepernupyemoctd cymmbl pyaknuii f(x) + g(x) B Touke x = X,
eciu, B 3TOU Touke: a) pyHkuus f(x) aubdepenuupyema, a pyukuus g(x) e muddeperuupyema? 6)
o6e pynkuuu f(x) u g(x) e muddepeHuupyemor?

75. Ucnonw3ys ompeieneHue, MOKaxure, yto GyHKus y = x2 — 2xauddepeHnupyeMa B TOUKE
x = 2 u HaiipuTe e€ nuddepeHiman B TOM TOUKE.

76. SIBnsercss JM HENpPEpHIBHOCTh (YHKUMU B JAHHOM TOYKE JJOCTATOUHBIM YCIOBHEM
mudpeperurpyemocti? OTBET 000CHOBATH € TIOMOIIBIO PUMEDPA.

77. Ina kakux Gynkuuit ntuddepeniman paseH npupaiienuto? [Ipusenure npumep.

78. ChopmynupyiiTe, B 4€M COCTOUT T€OMETPUUYECKHIA U PU3NIECKUi cMBICT tud dhepeHiuana.

79. Uto nmoHMMaeTcs 1o/l ”HBApHAHTHOCTHIO (hOpMBbI IepBOro auddepeniuana?

80. HUcnonw3ys dopmyny utst BerauciaeHus nuddepennumana, Haaute dy, ecimm y = x - sinx +
COoS X.

81. Ilycte y = sinx, x = cost Kakue u3 ciemyrommx paBeHCTB cnpaBeiuBbl dy|,_m = 0;

2

dyl,x = dx; dyl,_z = — dt?

82. Mosxer nu cymiectBoBath f''(xg), eciu He cytiectByeT f'(xg)?

83. Haiimure f ™ (x), ecut f(x) = Inx - x.

84. Brruucnure, UCIIONB3YsI paBHIIO JlonuTass:
X'COSX—SInX

2
= ; 0) lim xa+Inx,

x-+0
85. Hanmmiure hopmyny Teitnopa aist dyukiun f(x) ¢ octarounsiM dieHOM B (opme: a) Ileano;

0) Jlarpanxa.
86. Pasnoxkute Gpynxuuio f(x) = In cos xmno Gpopmyne MaknopeHna 10 uneHos ¢ x*,

a) lim
x—0
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87.C mnomomipto QopMmynsl  MakiopeHa WM KAaHOHMYECKUX  PA3JIOKCHUH  TOJYYHTE
npubnmkéHHylo  gopMmyny  (orpaHMYMBasch  WieHaMH  Hopsaaka  x2) g (QYHKIMIL:

a)y=v1+x,x-0,|x|<1;6)y =In(1+3x),x >0, [x] <1/3.

o . e —\1+bx
88. Haiigure uncina a u b takue, 4to lim — = 1.
x—0
89. Uccnenyiite byHKIMH u HOCTpoiiTe ux rpaduku:

a)y =82 6y = X gy = VT-22.

90. Kakoit u3 KOHYyCOB, OIIMCAHHBIX OKOJIO JIAHHOTO IIapa paauyca R, nMeeT HauMEHbIIUH 00beM?

91. Kakast pyHKIMS Ha3bIBAaeTCs MEPBOOOPA3HON MO OTHOIICHUIO K pyHkuuu f(Xx), 3aaHHON Ha
JAaHHOM ITPOMEXKYTKe?

92. YUem oTnmuaroTcs Be MepBooOpa3Hble (YHKIMU A OAHON M TOU ke (YyHKIIMU Ha OJHOM U
TOM K€ MMPOMEKYTKE?

93. B 4eM cOCTOUT CBOWCTBO JIMHEHHOCTH IS HEOTPEACIEHHOTO HHTErpana?

94. 3anummTe GopMyTy HHTETPUPOBAHUS IO YACTSIM B HEONPECICHHOM HHTETpaje.

95. Kakyto 0JCTaHOBKY HYKHO BBINOJIHUTE ISl PAlOHANIM3AIlME HHTErpaa [ R(‘?{/E, W)dx?

96. VKakXuTe palMoHaIN3UPYIONIYIO MOJICTAHOBKY JUIs MHTerpana | R (x, " /—jiig ) dx.

97. Kaxoii uHTErpas Ha3bIBaeTCs HEOSPYIIUMCS?

98. ChopmynupyiiTe 10CTAaTOUHOE YCIOBHE CYIIECTBOBAHMUS MIEPBOOOPA3HON.

99. Yemy pasen [ F'(x) dx?[ dF (x)?

100. Yemy paBHa MpOM3BOIAHAS HEONPEICICHHOTO HHTErpaia’?

101. Tlokaxwute, uto hyHkuuu F;(x) = —%COSZJC; F,(x) = sin?x sBnsioTcs nepBOOOPa3HBIMU

OJTHOM ¥ TOM ke (PYHKIIMH Ha YUCIOBOH OCH.
102. Jlokaxute cripaBeTMBOCTb GopMyIbl 1ist Tabmuunoro unterpanaf x™ dx; (n # —1).

dx
103. JlokaxuTe cipaBeTMBOCTb (HOPMyYIIBI IS TAGIMYHOTO MHTErpana | prL
dx 2
104. Berumcnure uaTerpan [ ———; (q -E 0),CBe}1$I €ro K TabJIM4YHOMY.
x%2+px+q 4
dx 2
105. Berancnure WHTETpa fm ; (q - p: < O), CBEJIsl €ro K TaOJUIHOMY.

106. Beraucnure uHTErpai fd—x, CBEJlA €r0 K TaOJIUYHOMY.
VxZtpxtq
107. Beuucnute ¢ IOMOLIBEO MHTENPUPOBAHHS MO yacTsam [ x - sin ax dx.
108. 3anuInTe HHTETPATHHYIO CyMMY, COCTaBIeHHYIO it GpyHKuuu f (X) Ha mpomexyTke [a; b].
OOBsiICHUTE CMBICIT BETUYUH, BXOJAIIUX B (DOPMYITY.

. . " b
109. Kakoif reoMeTpHyecKuil CMBIC]T HMEET OINPEICIICHHBIM HHTErpasl fa f(x)dx, tne f(x)-

HenpepbIBHAsE HEOTpHULIATEIbHAS PYHKLUA?

110. ChopmysupyiiTe TOCTATOYHBIE YCIOBUS HHTErpupyeMocTd GyHKImUf (X) Ha KOHEYHOM
NPOMEXYTKe [a, b].

111. Kakas ¢pyHKIMS Ha3bIBaETCSI MHTETPUPYEMOI Ha TpoMexyTKe [a, b]?

112. Yemy pasen [, F'(x) dx? [ dF (x)?

113. CopmymnupyiiTe HEOOXOAUMOE YCIIOBHE HHTETPUPYEMOCTH (PYHKIIMU Ha IPOMEXKYTKeE [a, b].

114. Yemy paBeH ompeaeneHHbI HMHTErpajl OT HEYETHOH (QYHKUMU 10 CHMMETPUYHOMY
NpoMeKyTKY[—a; a]?

115. Ecau mpenenbl HMHTETPUPOBAHUS TIOMEHSATh MECTaMH, TO Kak HM3MEHHMTCS BEJIWYHMHA
uHTerpana? Beipazure 310 CBOMCTBO (POPMYIIOH.

116. Chopmynupyiite CBOHCTBO JIMHEHHOCTH ONPEAEICHHOTO HHTETpaa.

117. ChopmynupyiiTe CBONCTBO, CBSA3BIBAIOIIEE 3HAKU (PYHKIIMH U ONPEEICHHOTO UHTErpaja Ha
poMexyTKe [a, b].

118. ChopmynupyiiTe CBONCTBO 00 WHTErPUPOBAHWM HEPABCHCTBA MEXAY (QYHKIHSIMH Ha
poMexyTKe [a, b].



29

119. ChopmynupyiiTe CBOMCTBO 00 OLIEHKE MOIYJIS ONIPEACIICHHOTO0 HHTETpaIa.

120. Chopmynupyiite Teopemy O CpelHeM Jsi ONpPENeJIeHHOTO0 HMHTEerpaja OT HENpepbIBHOU
dbyHKIUM.

121. 3anumute popmyny Hetotona — JleliOauna.

122. TlpuBeauTe TEOMETPHUYECKYIO HHTEPIIPETAIUI0 TEOPEMBI O CPEIHEM JUISl OINPEIEICHHOTO
MHTETrpaa.

123. Yo Takoe cpenHee (MHTErpaibHOE) 3HaYeHune GpyHkuuu f(x) Ha npomexyTtke [a, b]?

124. ChopmynupyiiTe ompeneneHrue HECOOCTBEHHOTO HWHTErpaja 1-ro poaa ¢ OCCKOHEYHBIM
BEPXHUM IIPENICIIOM OT HEMPEPhIBHOW (DYHKIIUU.

125. Chopmynupyiite ompeneneHrue HECOOCTBEHHOTO HWHTErpaja 1-ro poaa ¢ OECKOHEYHBIM
HUDKHHUM TIPEACIIOM OT HEMPEPHIBHOW (DYHKIIHH.

126. Kakoii HecOOCTBEHHBIN MHTETPal Ha3bIBAETCS A0OCOIIOTHO CXOISIIUMCS?
oo dx

> (a > 0) saBusercs

o +
127. Yxaxute, I KakuX 3HAYCHUW TMapaMeTpa pUHTErpaj fa

CXOMSIIUMCS, a JIJIsl KAKUX 3HAYEHUN — pacXOsSIIUMCS

128. 3anumuTe GopMyIIbl, BEIPAXKAIOUIHE CBOWCTBO JIMHEHHOCTH /711 HECOOCTBEHHOTO MHTErpalia
¢ 0ECKOHEYHBIM BEPXHUM MPEIEIIOM.

129. ChopmynupyiiTe Tpu3HAK CpaBHEHUS B KOHEYHOU (opme Ha mpuMepe HeCcOOCTBEHHBIX
UHTErpanoB 1-ro poja ¢ 0ECKOHEUHBIM BEPXHHUM MPEACTIOM.

130. Yro takoe nonuHblid quddepernuan pyakmm z = f(x,y)?

131. 3anumuTe Gopmyily, ONpeAessIoIlyl0 YacTHYI HpOou3BOJAHYI0 (yHKuuu z = f(x,y) mo
nepeMeHHol y B Touke M (xq, Vo).

132. Kakast ¢pyHKIuMs AByX apryMEHTOB Ha3bIBaeTCs TU(PepeHIpyeMoii?

133. 3anumute popmyiy, BeIpasKaroly 0 NOIHBIN Auddepenunan pynkuun z = f(x,y) depes eé
YaCTHBIE TIPOU3BOIHBIE.

134. 3anumute Gopmyiy, BbIpaxarollyto BTopoil nmonubiil nuddepennman dyskuuu z = f(x,y)
yepes3 €€ YaCTHBIE IPOU3BOIHEIE.

135. Kak cooTHOcsTCS MeXAy co0oi CBOWMCTBA HEMpPepBhIBHOCTH U AuddepeHmpyeMoctu
(GYHKIUU IBYX IEPEMEHHBIX ?

136. Kakas ¢pynkuus z = f(x,y) Ha3pIBaeTCsl HENMPEpbIBHON B Touke My (xg, Vo)?

137. Kak omnpenensiercs eBKIMIOBO paccrostaue p(Mq,M,) Mexay JBYMs TOYKaMH

M (Xil), o) XT(,P)I/I M (xfz), . x,(,f ))m-MepHOFO pocTpaHcTBa?

138. Kakas Touka MHOkecTBa E Ha3bIBaeTCs BHYTPEHHEH? rpaHUYHON?

139. Yto Takoe §-OKpecTHOCTh TOUKH M, (xio), x§0)’ - x,(,?))?

140. Kakoe MHOXecTBO E Ha3bpIBaeTCS OrpaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

141. Chopmynupyiite onpenenenue npeaena pyukuuu f (M) = f(x,y) B Touke My (X, yo)-

142. Chopmynupyiite TeopeMy O PaBEHCTBE BTOPHIX CMEMIAHHBIX MPOU3BOAHBIX (YHKIUH Z =
fxp).

143. Kak cooTHOCSTCS MeXay co00ii cBoiCcTBa U (HEepeHIIUPYEMOCTH U CYIIECTBOBAHUS MEPBIX
YaCTHBIX MMPOU3BOAHBIX QyHKINH Z = f(x,y)?

144. Chopmynupyiite onpeneneHne Npou3BoIHON HyHKIIMN

145. u = f(M) = f(x,y, Z) T0 HampaBJIEHUIO BEeKTOpA L.
146. 3anumuTte QopMmyisly, BBIpRXKAIOUIYI0 MPOU3BOAHYI0 ¢yHKUMH u = f(x,y,z) 1O

HanpasieHuio Bektopa [0 = (cosa, cosf, cosy) depe3 yacTHbIC POM3BOIHbBIE QYHKIHH U.

ou .,
147. 3anumute Qopmyny, cBA3bIBalONyl0 gradu W NPOU3BOJHYIO 5,B 3laHHOH TOuKe

CKaJISIPHOTO TIOJIS U.
148. Kak cBsi3aHbI HallpaBJICHUs HAHOOJBIETo pocTa GyHKIMU U = f(x,y, Z) ¢ BekTopoMm grad u
B paccmarpuBaemoii Touke M (x,y, z)?

du . ou
— 1 min—

149. Bripa3ute max P 1

gyepes grad U B 3aIaHHOM TOYKE CKAISPHOTO OIS U.
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., 0 o
150. 3anumuTte ¢dopmyay UL TPOU3BOIHON S NOKHOI byukumun  z = z(u,v), u=

oy
u(x,y), v=uv(xy). )
151. 3anumure ¢GopMyny IS MPOU3BOIHON ﬁ HEsSBHOW (YHKIHMH, 3aJaHHOW ypaBHECHUEM

F(x,y)=0.
0z 0z o o
152. 3anumute Gopmynbl sl TPOU3BOTHBIX —, — HESIBHOW (PYHKIIMH, 33/1aHHON ypaBHEHUEM:

ox' ay

F(x,y,z) = 0.

153. ChopmynupyiiTe onpeneneHne JOKaIbHOrO MaKCHMyMa (JIOKQJIBHOTO MUHHMYMa) (pyHKIHN
z = f(x,y) B Touke My(xg, Vo)-

154. Chopmynupyiite HEOOXOIUMBIE YCIOBHS, a TaKKe JOCTATOYHBIC YCIOBHSA SKCTpPEMyMa
byskumu z = f(x,y).

155. CopmynupyiiTe mpaBuiIO OTBICKAHUS HAWOOJBIIETO M HAUMEHBIIEro 3HAYCHHWH (yHKIIUH
z = f(x,y) B OTpaHUYCHHON 3aMKHYTOH 00JIaCTH.

156. Yro takoe cranronapHas Touka pyukuuu z = f(x,y)?

157. Chopmynupyiite ompeneneHre ycIOBHOTO MakcumMyma ¢yHkumu u = f(M) mpu cBs3u
@(M) = 0 (paccmoTpuTe ciyyail ABYX WU TPEX MEPEMEHHBIX).

158. Chopmynmpyiite HEOOXOIUMBIE YCIOBUS YCIOBHOTO AKCTpeMyMa GyHKkumu u = f (M) npu
cs13u @ (M) = 0 mo meroxay Jlarpamka (paccMOTpHTE ClTydail IByX WM TPEX NEPEMEHHBIX ).

159. Chopmynupyiite Teopemy Beliepmitpacca 06 orpaHU4eHHOCTH (PYHKIIMH, HEIPEPHIBHON B
3aMKHYTOH OrpaHHYEHHOH 00J1acTu.

160. Chopmynupyiite Teopemy BeilepmTpacca o cyliecTBOBaHUM HAaHOOJBIIETO U HAUMEHBIIIETO
3HaYeHUH (PYHKINHU, HENPEPHIBHOW B 3aMKHYTOH OrpaHUYCHHON 001aCcTH.

Tema 4. Jugpgpepenyuanvhvie ypasnenus.

161. KakoB reomerpuueckuii cmbicn ypaBHeHus y =f (x,y). Hanucarb ypaBHeHHe KacaTeabHOH K
MHTErpaabHOM KpuBoi ypasHenus y' = x2y? B Touke My(1, 2).

162. Jlaiite ompeneneHne M3OKIMHBI nuddepeHanbHoro ypaBHeHus Y '=f(x,y). N30kmuHbI
ypaBHenus y' = x*/y ectb: A) okpyxkHnoctu; B) npsmeie; C) napa6oisr; D) runep6onsr; E) smmuncer; F)
HET IpaB. OTBETA.

163. lano ypaBHenue y' = x? — 2x +y. Hanummure ypaBHEHHME JHHHM BO3MOYHBIX TOYEK
HKCTPEMYMOB €r0 UHTErpalbHbIX KpUBbIX. Clenaiite uepTéx.

164. Cpopmysupyiite teopemy Komm mis ypasaenus y' = f(x,y). Ilycte Q — obnacts, B
KOTOpPOM BBINOJIHEHBl €€ YCJIOBHUA O3TOr0 ypaBHeHMA. Kakue u3 TOCHEOYIOUMX YTBEpXKACHUMH
CTIpaBeIIMBHL: A) €ro MHTErpalbHbIE KPUBBIE MOTYT UMETh pPa3pbiBbl 1-ro poaa B (); B) nHTerpansHbie
KPHBBIE MOTYT UMETh yIIIOBOHM KcTpemMyM B ); C) HHTEerpaibHbIe KPUBBIE MOTYT Iepecekarhes B {); D)
MHTETpajJbHbIE KPUBBIE MOTYT ObITh NpsAMBIMU JHHUAMH; E) HeT mpaBuibHOro yreepkaeHus? OTBeT
000CHOBATB.

165. Permure 3anauy Komm: (1 + y2)dx + xydy =0; y(1)=1.

166. HaiinuTe Bee pelneHus ypaBHeHus Xy =y + /y? — x2.

167. Haiinute oOmme penieHus: (MHTeTpajibl) ypaBHEHHIA:

168. a) xy —2y=x3 cos x; 6) 3y’ + y = 1/y?%; B) (x3 + xy?)dx + (x*y + y3)dy=0.

169. Haiinute Bce NUHHUH, Y KOTOPBIX OTPE30K KAacaTeNIbHOW MEXAY TOUYKOW KacCaHWsS M OCBIO
abcice AeIuTes MoIojiaM B TOUKE MEPEeCeYeHusl C OCbl0 OpAMHAT. YKazaHue: Vcnomnb3yiiTe ypaBHEHHE
KacaTeJIbHOW K KpUBOM.

170. Copmynupyiite Teopemy Komm mist ypasuenust y'' = f(x,y,y"). KakoB reomerpudeckuii
cMbIcn HavanbHbIX yenoBuit y(0) = —1, y'(0) = 1 mis sroro ypaBHeHus? M306pasure npubIMKEHHO
UHTETPATbHYIO KPUBYIO B OKPECTHOCTH HAaYallbHOW TOYKH, CUUTast JJIst omnpeseneHHoctd y'' > 0 B 310l
OKPECTHOCTH.

171. Haiitu 3HaueHHe o, IPH KOTOPOM (QyHKIHMS Y = X2 sBNISA€TCS pelleHHeM ypaBHeHus X (x —
1)y"—2x -1y +ay =0.
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172. Jlano ypasrenue: y''3 + xy” = 2y’. C HOMOIIBIO KaKOii MOJICTAaHOBKH MOKHO MOHH3UTH €r0
nopspok? Hanummure o0Imuii BUA TaKMX ypaBHEHUH.

173. HaiinuTe o0LIMe pelIeHUs ypaBHEHUI METOIOM IOHMKEHHMs mopsaka: a) y’=Inx; 6) y'' =
% + Xx.

174. Pemmre 3anauy Komm: yy "=(y )?—(y)3; y(1)=1, y (1)=1.

175. Kak ¢ momomipo (yHIaMEHTAILHOW CHCTEMBbI pemeHud yq(x), .., Y,(x) 3amucarb
obmee pemenue ypaBHeHuss L[y] = 0? Iloyemy HyJeBoe pelIeHHE HE MOXET BXOJUTH B
(byHIaMEHTaIbHYIO CUCTeMY pelieHuil ypasuenus L[y] = 07

176. JTano ypasuenue: y"' — 5y’ + ay = 0. [Ipu KakoM 3HAYEHUM O YUCIO 3 OYAET KOPHEM €rO0
XapakTepucTuyeckoro ypaBHenusa? Haiitu oOmiee pemienue panHoro AudQepeHnnaibHOro ypaBHEHUS
MIpU HAWJJCHHOM 3HAYCHHH 0.

177. JIuneitnoe onHoponHoe aupdepeHnualIbHOe ypaBHEHHE 3-TO MOPSAIKA C MOCTOSHHBIMU
K02 PUIEHTaMH UMEET YacTHbIE pemenus: 1, sin 3x. D10 ypaBHeHue MOKeT UMeTh Bua: A)y'"' — 9y =
0;B)y"" =9y =0;C)y"" +9y = 0; D) y'"" + 9y’ = 0; E) HeT npaBUILHOrO OTBETA.

178. Pemnre snuHeiiHoe ypaBHenue y'' — 2y’ +y = e*/X MeTomOM BapuanUH TPOM3BOJIBHBIX
MTOCTOSIHHBIX.

179. Haliqure  oOmee  pemieHWe  JUHEHWHOTO  HEOJHOPOJHOTO  YpPaBHEHUS  METOIOM
HeonpeneaEHHBIX Kod(pOUIUEHTOB: Y "~y =2e* —x2.

180. Haiimure dacTHOE pellleHHE JIMHEWHOrO HEOJHOPOTHOrO ypaBHeHus y +y=4e*,
yaoBjieTBopsitoniee  HadanbHbiM  ycnoBusiM  y(0)=4, y1(0)=-3, ™MeromoM HeompeIeIEHHbIX
KOA(PHUIIHEHTOB.

181. Haiigure obiee pernienne cuctemMbl AU pepeHnanbHbIX YpaBHEHHH

gy S
ac XY
dy

— =3 4y,
at x+ 4y

182. Touka ¢ mMaccoit m nBHXxeTcs npsMonuHerHo. Ha He€ aelicTByeT cuia, IponopLuoHaIbHAs
KyOy BpeMeHH, MHCTEKIIeMy OT MOMEHTa, KOrJa CKOpocTh Oblia paBHa vV (KO3(pUIUEHT
IPONOPIMOHABHOCTH paBeH k). Kpome Toro, Ha TOuky JeHCTByeT cuja CONPOTUBIIEHUS CpEIbl,
MIPOIOPLIMOHANIbHAS TIPOU3BEIEHUIO CKOPOCTH M BpeMeHHU (K03(pPUIMEHT MpOonopLIUOHAILHOCTH PaBEH
k). Haiinure 3aBUCMMOCTb CKOPOCTH OT BpEMEHH. YKa3zaHue: puMeHuTe 2-i 3akoH HeroToHa.

Tema 5. Kpamnvie unmeepanui.

183. /IBoiiHoi1 uHTETpas.

184. BeraucieHue miomaaeid 1 00beMOB ¢ TTIOMOIIIBIO JIBOWHBIX HHTETPAJIOB
185. /IBoiiHOI HHTETpas B MOJSAPHBIX KOOPIMHATAX

186. 3ameHa IepeMEeHHBIX B IBOITHOM HHTETpasie

187. BrruncieHne miomany NoBEpXHOCTH

188. TpoiiHoii uHTErpal.

189. Brruncienne TpOHOTO WHTETpaja

190. 3ameHa nnepeMeHHbIX B TPOWHOM HHTETrpaje

191. MoMeHT WHEPIMH ¥ KOOPIMHATHI IIEHTPA Macc Tea
192. BrruncieHrne MHTETPaJIOB, 3aBUCAIIMX OT IMapameTpa

Tema 6. Kpusonuneiinvle unmezpanst u uHmezpanbl no NOGEPXHOCHU

193. KpuBoIMHEHHBI HHTETpA.

194 Brruncnenyre KpUBOJIMHEHHOTO HHTErpaia

195.®opmyna ['puna

196.Y cnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTETpasia OT IIyTH HHTETPUPOBAHUS.
197.Beraucnenre moBepXHOCTHOTO HHTETpaia.

198.®opmyna Crokca.
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199.®opmyna OcTporpaackoro.
200.0Oneparop ['amunbToHA.

Tema 7. Psaowi

201.Psan. Cymma psga

202.Heo06x01uMBbIi IPU3HAK CXOAUMOCTH psifa
203.CpaBHeHHE PAIOB C TOJOKHUTEIbHBIMU YJICHAMM.
204.ITpusnak [lanambepa.

205.ITpu3nak Komn.

206.MHTerpanbHbli MPU3HAK CXOAMMOCTH Psiza.
207.3nakouepenyromue psanbl. Teopema JleiiOnua.

208.3nakonepeMeHHbIC PsiAbl. AOCOIIIOTHAS U YCIIOBHASI CXOIUMOCTb.

209.OyHKITMOHAIBHBIC PSIBI.
210.CteneHHBIC PAIBL.

DoHIbI OLIEHOYHBIX CPEACTB MO AUcHuIINHE «Teopruu BepoATHOCTEH 1 MaTeMaTHYeCKOii

Ilepeyenb BonpocoB (1J1s MpoBeaeHUs codeceqoBaHusA (YCTHBIN MJIM NMCbMEHHBIN 0NPOC))

RBoOoo~NoOhwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

CTAaTUCTUKN»

Kaxkoe coObITHE Ha3bIBa€TCs JOCTOBEPHBIM?

Kakoe coObITHE Ha3bIBaeTCSI HEBO3MOXKHBIM?

Kaxkoe coObITHE Ha3bIBaeTCs Cly4aiiHbIM?

UYTto n3yuaer Teopust BEpOATHOCTEMN ?

UTto Ha3bIBaOT UCIBITAHUEM?

Kakue coObITHSI HA3bIBAIOTCSI HECOBMECTHBIMU ?

Kaxkue coOpITHS Ha3bIBAIOTCS COBMECTHBIMU?

UYTo Ha3bIBAIOT MOJIHOW IPYIION COOBITHI?

Kaxue coObITHSI HA3bIBAIOTCS PaBHOBO3MOKHBIMU?

UTo Ha3bIBAIOT JIEMEHTAPHBIM HCXOJ0M(COOBITHEM)?
Urto Takoe 61aronpuUsSTCTBYIONTUE UCXOIBI?

UYTo Ha3bIBAIOT BEPOSTHOCTBHIO COOBITHSA?

Uemy paBHA BEpOSITHOCTh JOCTOBEPHOTO COOBITHS?

YeMy paBHA BEpOATHOCTh HEBO3MOKHOTO COOBITHUS?
Uemy paBHA BEpOSITHOCTh CIIy4aifHOTO COOBITHS?

Yro takoe (axropuan?

Kakue koMOuHannu Ha3pIBAIOT EPECTAHOBKAMMU?

Kaxue xoMOuHaIIMU Ha3bIBAIOT pa3MEUICHUSIMU?

Kakne xoMOMHAMM HA3BIBAIOT COYETAHUIMU?

UTo Ha3bIBaIOT OTHOCUTEIHHON YacTOTOW COObITHS?

UYro noapasymeBaroT MoJ reOMETPUIECKON BEPOSATHOCTHIO?
B uem 3akmrouyaercs TeopeMa CII0)KEHHs BEPOSITHOCTEHN?
UTo Ha3bIBalOT CyMMOM COOBITHI?

KaxoBo ciecTBue U3 TEOPEMBI CII0KEHHSI BEPOSITHOCTEN ?
B gem 3akmrouaeTcst Teopema 0 OJIHOM Tpyme COOBITHI?
Kakue coObITHS Ha3bIBAIOTCS TPOTUBOIOIOKHBIMU?
Pacckaxxute TeopeMy «IIpOTHBOIOJIOKHBIX COOBITHID
UTo Ha3bIBAIOT MPOU3BEICHUEM COOBITHIA?

Kaxkast BepossTHOCTh Ha3bIBa€TCs yCIOBHON?

Pacckakute TeopeMy YMHOXEHHSI BEPOSITHOCTEN.

Kaxue coObITusl Ha3bIBaIOTCSl HE3aBUCUMBIMU?

Kakue coObITHS Ha3bIBAIOTCS MTOMIAPHO HE3aBUCUMBIMU ?
ChopmynupyiiTe TeopeMy 0 «hopmyJie TTOJIHOH BEPOSITHOCTIY ?



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
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YT0 Ha3bIBAIOT TMNOTE301?

Kakue ¢popmynsl HassiBatoTcss Dopmynamu baiieca?

Kaxue coObITHSI HA3bIBAIOTCS] HE3aBUCUMBIMU OTHOCUTEINIBHO OIPEIETICHHOTO COOBITHA?
Kaxkoe coObITHE Ha3bIBAETCS CII0KHBIM?

Kaxkyro popmyiry HaszpiBaroT «popmynoi bepnymmm?

Cdhopmynupyiite nokanbHyIo Teopemy Jlammacca.

ChopmynupyiiTe mHTErpaIbHyto TeopeMy Jlamacca.

UYro HazpIBaroT (pyHkimeit Jlammacca?

Kakyro BeMunHy Ha3bIBAIOT CIIy4aitHOM?

Kakyro BelnunHy Ha3bIBAIOT AUCKPETHOM?

Kakyro BenmnurHy Ha3bIBalOT HEMPEPHIBHOM ?

Urto noapa3zymeBaroT MoJ 3aKOHOM paclpeeieHUs] JUCKPETHOM CIy4aitHOW BETMYUHBI?
Kaxkoe pacnipenenenvie Ha3zpiBatoT BUHOMUHANBHBIM?

Kakoe pacnipenenenue Ha3piBaloT pacnpesenenueM Ilyaccona?

UTo Ha3bIBAIOT MOTOKOM COOBITHII?

UTo Takoe «CBOMCTBO CTAIMOHAPHOCTHY ?

Urto Takoe «CBOMCTBO OTCYTCTBUS NMOCIEACUCTBUS 7

UYro Takoe «CBONCTBO OpAMHAPHOCTH» ?

Kaxkoi#t noTok Ha3pIBalOT MyaCCOHOBCKUM?

UTto Ha3bIBalOT MHTEHCUBHOCTBIO IIOTOKA?

Kakoe pacnipenenenrie Ha3pIBa€TCs TEOMETPUUECKUM?

Kakoe pacnipenenenue Ha3bIBaeTCsl TUIIEPTEOMETPUUECKUM ?

UTO Ha3bIBAIOT YMCIOBBIMU XapaKTEPUCTUKAMU JUCKPETHOM CIIy4allHOM BEJIMUMHBI?
UTto Ha3bIBalOT MATEMAaTUYECKUM OXKHUJIAHUEM AUCKPETHOM CciIyyallHOW BEIMYMHBI?

B ueM 3akmrouaeTcsi BEpOSTHOCTHBIM CMBICI MAaTEMAaTUYECKOTO OKHUIaHUS?
[lepeuncnure cBOicTBa MATEMaTUYECKOTO 0XKHJIAHUS.

Uemy paBHO MaTeMaTUYECKOE OXKHIaHNE YHCTIa MOSBICHUIN COOBITHS B HE3aBUCHUMBIX
WCTIBITAHUSX ?

UTO Ha3BIBAIOT OTKJIOHEHHEM CITy4alHOW BEJIMYUHBI?

ChopmynupyiiTe TeopeMy 00 MaTeMaTUYECKOM OKUIAHUN OTKJIOHEHUS CITyYalHOW BETUYMHBI.
Uto Ha3bIBAIOT AUCTIEpCcHel (paccessHueM) cay4yaifHOM BeTUYUHBI?

ChopmynupyiiTe TeOpeMy O AUCIIEPCUH.

Ilepeuncnure cBOMCTBA TUCHIEPCHH.

ChopmynupyiiTe ciencTBUS U3 CBOUCTB IUCTIEPCHUH.

Cdhopmynupyiite TeopeMy 00 AUCTIEPCUN YNCIIA TOSABICHUN COOBITHS HE3aBUCUMBIX HCIIBITAHHM.
UTto Ha3bIBalOT CPEAHUM KBaAPATHUECKUM OTKJIOHEHUEM CITy4YallHOM BETUYHHbI?
Cdhopmynupyiite TeopeMy 00 cpeHEM KBapaTHUECKOM OTKJIIOHEHUH CYMMBbI B3aUMHO
HE3aBHCHUMBIX CITyYalHbIX BETUYHH.

Pacckaxxute 00 0JMHAKOBO pacmpeaeNieHHbIX B3aUMHO HE3aBUCUMBIX CITyYalHBIX BETHUHNHAX.
UYTo Ha3bpIBalOT HAYAJIBHBIM MOMEHTOM CIIyYalHON BEIMYHHBI?

UTO Ha3BIBAIOT HEHTPAIbHBIM MOMEHTOM CIIy4aitHOM BEJIMUUHBI?

Uto Ha3wIBatOT (DYHKIMEH pacripeaesIeHus] CITyIaitHOM BEJIMUNHBI?

JlaiiTe onpezieneHre HeMPEPbIBHON (QYHKLIMU Ha OCHOBE (DYHKIMU pACIIpeeICHHs.
[lepeuncnure cBoiicTBa QyHKIMH pacipeesieHusl.

Uto Ha3bIBAIOT MJIOTHOCTHIO pacnpeieneHus GyHKINN pacupeaencHus?

[Tepeuncnure cBOMCTBA MIIOTHOCTH pacHpeaesieHUs?

B uem 3akimrouaeTcs BEpOSITHOCTHBIM CMBICI TUIOTHOCTH PaclpeieaeHus ?

PacckakuTe 3aKk0OH paBHOMEPHOTO pacipeieleHHs] BEpOSITHOCTEH.

Kakyro BenmnuuHy Ha3bIBalOT MATEMATUUECKUM OKUJIAaHUEM HETPEPHIBHOM CITy4aillHOW BETMYUHBI?
UTo Ha3bIBAIOT IUCTIEPCUEN HENIPEPHIBHOW CITyYallHOM BEIMUUHBI?

UYto Ha3bIBalOT CPEAHUM KBaAPATUYECKUM OTKJIOHEHUEM HEMPEPBIBHOM CITy4allHOM BETUYNHBI?
Kakoe pacnpenenenne Ha3bIBalOT HOPMAJIbHBIM?
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Onumure MaTeMaTUYECKUE XapaKTEPUCTUKU HOPMaJIbHOTO pacrpeaeneHus?
UYro Takoe HOpMasbHasi KpuBast?

Uto Takoe HOPMUPOBAHHASI KpUBas?

Cdhopmynupyiite mpaBuio TpEX CUTM.

ChopmynupyiiTe HEeHTpaATbHYIO NPEACIbHYIO TEOPEMY.

UYro u3ydaer MaTeMaTuyecKasi CTaTUCTUKA?

KaxoBbl criocoObl npe/icTaBlieHus: JAaHHBIX B MaTeMaTHYECKON CTaTUCTUKe?
UYro Takoe reHepanbHasi COBOKYITHOCTh?

Uro Takoe BHIOOPOYHAsi COBOKYITHOCTh?

KakoBb1 00beMbI reHepaibHOM U BBIOOPOYHOM COBOKYITHOCTH?
Urto Takoe BapuaIlMOHHBIN U HHTEPBAJIbHBIE PSAAbI pacipeieaeHus ?
UYro Takoe cTaTUCTUUECKOE pacupeeneHue?

UYT0 Takoe MOJUIoH U TUCTOrpaMma’?

KakoBbl OCHOBHBIE XapaKTEpUCTUKU BapHaLlMOHHOTO psiaa?
UTto Ha3bIBalOT 00HEMOM COBOKYITHOCTU?

[lepeuncnure cnocods! oTOOpA.

Cdhopmynupyiite cCTaTUCTHUECKUE OLIEHKH [TapaMEeTPOB pacIpeleIeHusl.
Kakyro o1eHKy Ha3bIBalOT HECMEIIEHHOM?

Kakyo o1ieHKy Ha3bIBalOT CMEIICHHON ?

Kakyto orieHKy Ha3bIBatOT APPEKTHBHOM ?

Kakyo o1ieHKy Ha3bIBalOT COCTOSATEIHHON?

Uro Takoe reHepaibHasi CpeaHsis?

Yro Takoe BEIOOpOYHAS CPEAHSIS?

Uro Takoe rpynmnoBasi cpeaHsisi?

Yro Takoe obmas cpeaHsisn’?

OnuirTe OTKJIOHEHHE OT OOIIeH CpelHel U ero CBOMCTRA.

Yro Takoe reHepanbHas qucnepcus?

Uro Takoe BbIOOpOYHAs AUCTIEPCHS?

Yro Takoe BEIOOPOUHOE CpeHEe KBAJPAaTHUECKOE OTKIIOHEHUE?
KakoBa popmyia BeIYMCIIEHUS AUCTIEPCUU?

Yro Takoe rpynmnosas gucrnepcus?

Uro Takoe BHYTpUTpyIIIOBast [ucnepcus?

Yro Takoe MeXTpyNIoBas AUCIEpCUsi?

ChopmynupyiiTe TeOpeMy CIOKEHHUS TUCTIEPCUH.

Yro Takoe ucnpapiieHHas AUCIIEPCHS?

Kakyo onieHKy Ha3bIBatOT TOUEUHOMN ?

Kakyo o1ieHKy Ha3bIBalOT HHTEPBAJIBHOMN?

UYto Ha3bIBAIOT HAJIE)KHOCTHIO OLIEHKH?

Yto Takoe JOBEPUTENBHBII UHTEPBaI?

[lepeuncnure METObI OLICHUBAHMUSI.

Yro Takoe Mmona?

Yro Takoe Meauana?

Yro Takoe pazmax BappupOBaHUs?

KpI/ITepI/II/I 1 IIKaJIa OOCHUBAHUS 11O OLICHOYHOMY CPCACTBY «(I)pOHT&J'IBHBIfI )4 PIHI[PIBPI,Z[yaHBHBIfI OIIpoC»

[ITkana oneHnBaHUs Kpurepuii onieHnuBanus

oTIn4HO (5) CryneHT riyboKko U B OJTHOM 00BEME BIIaJEeT MPOrPaMMHBIM MaTEpPHAJIOM.

I'paMOTHO, HCYEPNBIBAIOIIE M JIOTHYHO €r0 M3JaraeT B YCTHOM WIH
nucbMeHHOW Qopme. [lpu 3TOM 3HaeT pPEKOMEHJIOBAaHHYIO JIMTEPATypy,
IPOSBIISAET TBOPYECKHMH IOAXOA B OTBETaX Ha BOMNPOCHI M IPABHIBHO
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000CHOBBIBAET MPUHATBHIC PCHICHUA, XOPOIIO BJIAJACCT YMCHUAMUN U HABBIKAMU
ITPY BBIIOJHCHUHU IPAKTHYCCKUX 3aJa4.

xopotuo (4)

CryzaeHT 3HaeT nporpaMMHbINA MaTepuai, TPaMOTHO U IO CYTH M3JIaraer €ro B
YCTHOM WJIM NMUCBMEHHOM (opMe, 0MyCKasi He3HAUUTENIbHblE HETOUHOCTH B
YTBEPXKACHUAX,  TPAKTOBKAaxX,  ONPEHCICHUAX U KAaTeropusax  WIH
HE3HAUUTENIbHOE KOJMYecTBO omuOok. IIpu 3TOM Biameer HEOOXOIMMBIMU
YMEHUSMU ¥ HABBIKAMU IIPU BBIIOJHEHUU IPAKTUYECKUX 3a/]1a4.

YAOBJICTBOPUTCIIEHO

©)

CryneHt 3HAeT TOJIBKO OCHOBHOMH MIPOrpaMMHBII Marepual,
JIOTTyCKAeT HETOYHOCTH, HEJOCTATOYHO yéTKHUE (hopMyITHPOBKH,
HEIOCJIeI0BAaTEeILHOCTh B OTBETAaX, M3JIaraéMbIX B YCTHOW WMJIM NMUChMEHHOMN
dopme. Ilpu 3TOM HEZOCTATOYHO BIAJEET YMCHHSIMH W HABBIKAMHU TIPH
BBITIOJIHCHUHM TpakTH4Yeckux 3amad. Jlomyckaer g0 30% ommbok B
H3JIaraeMbIX OTBETAX.

HCEYAOBJICTBOPHUTCIBHO

(2)

CTy,Z[eHT HE 3HAET 3HAYMTEILHON YacTh IporpaMMHOro MaTcpuaja. HpI/I 9TOM
JOIMYCKAaCT MPUHIUIIHAIBHBIC omuoOKu B A0Ka3aTeJIbCTBax, B TPAKTOBKC
MOHATHU U KaTeFOpI/Iﬁ, MMpOoOABJISICT HU3KYIO KYJIBTYPY 3HaHPII>i, HC BJIaACCT
OCHOBHBIMH YMCHHAMH W HABBIKAMH IIPU BBIMIOJIHCHUH MPAKTHYCCKUX 3adad.
CTyI[eHT OTKAa3bIBACTCs OT OTBCTOB HA JOIIOJIHUTCIBbHBIC BOIIPOCHI

TunoBbie BApUAHTHI KOHTPOJbHBIX PadoT:
Tema 1. Jlunetinas ancebpa.

Bapuant Ne 0

1. Pemuthb cuctemy JMHEHHBIX ypaBHeHUN MeTooM Kpamepa

3X1+2X2+X3=5
ZX1+3XZ+X3=1
2X1+X2+3X3=11

2. Beruncauth OIIPEACIIUTCIIb

1 1 1
2 3 4
3 6 10
4 10 20

[HN NN

3. PemuTh cucteMy JTMHEHHBIX YpaBHEHUH MaTPUYHBIM METOJIOM

1x1 - 2x2 + 3x3 = 6
2x1 + 3x2 - 4x3 = 20
3x1 - 2x2 - SX3 =6

4. Haiitu matpuity, oOpaTHYIO K JaHHOM

2 1 1
5 1 3
2 1 2

5. PemnTh cucreMy JIMHEMHBIX ypaBHEHUN MeTOIoM ['aycca

4x, — 3x, +2x3 =9
le + 5x2 - 3X3 =4
5x1 + 6x2 - Z.X3 =18
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Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0
Janbl KoOopAMHATHI BeplinH nupamuisl ABCD:

() ()= (5)- 6

1) nunel pedep AB, AC, AD.;

2) yron mexay peopamu AB u AC;

3) yroxn mexny pedopom AD u ocHoBanuem ABC;

4) BeraucnuTsh 1momaas ocHoBanus ABC,

5) Beruucnutb 00bem nupamusl ABCD;;

6) 3nas 00bEM nmupamMu bl U IIomank e€ ocnoBanust ABC, Haiitu BeicoTy h nupamuast ABCD,;

7) Haiitu ypaBHeHue 1maockocTd ocHoBaHus ABC, koTopast mpoxoauT uepe3 Touku A, B u C.

8) CocraBUTh KAHOHMYECKHE YypaBHEHUS NpPSIMON, KOTOpas MPOXOAUT uepe3 BepumHy D
MEPIEHIUKYJISIPHO K MJIOCKOCTH OCHOBaHUSA (;

9) Haiitu Touky K mepecedyeHusl MOTy4eHHON NPSIMOH C MI0CKOCThI0 OCHOBaHUSA Q;

10) Haiitu paccrosinue oT BepiMHbl D mupaMuabl 10 TUIOCKOCTA OCHOBAaHUS () M CPABHHUTH MOJYUYCHHBIN
pe3yabTaT ¢ AauHOoM Bekropa DK.

Tema 3. Mamemamuueckuil ananus («Bsedenue 6 mamemamuueckuii anaiusy, cemecmp 1).

Bapuant Ne 0
1. Haiitu o6nacTh ornpeneneHust 3a1aHHbIX QyHKIUH.
x+2 1 _In(1+x)
Y= [1=3x " x2 Y x—1
2. Haiitu npenensl.
3x>+2x*—3x+1 . 2x% —7x+3
im im——--—-—-
x—o0 2x3 +4x2 +3x — 8 x-3x%2 —8x + 15
3. Ucnonb3ys 3ameyaTenbHble Mpeesbl, BBIYUCIUTS:
i 1 — cos3x . 3x + 3+
im————
x>0  3x2 bt (Bx + 5)
4. HaiiTu npenensl, UCIOJIb3Ys SKBUBAJIEHTHBIE OECKOHEUHO MaJjible QyHKIIH.
In(1 + 3x2) (e*=1)
—_— lim —
x-0 x3 — 5x? x-0 X

5. UccnenoBaTh (yHKIHIO Ha HENPEPBIBHOCTb, HANUTH TOYKM pa3pbiBa (YHKIUH U YCTAHOBUTH HX
xapakrep. CrenaTb cXeMaTUUYECKUN YEPTEXK.
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) x+4 x<-—1
fx) =2x3+1 x2+2;, -1<x<1
2x;x =21

Tema 3. Mamemamuueckuti ananu3 («Heonpedenennwiii unmezpany, cemecmp 2).

Bapuant Ne 0
1. Haiiti HeomipeieIeHHBIN HHTETPaJl, HCTIOJIb3YsI TAOIUILy U €r0 OCHOBHBIC CBOMCTRA.
3 1 4dx
f(x/4+5x\/§+§/§—3—)dx f
Va2 x—4

2. Haiitu HeomnpeeneHHbIi HHTETpa, UCIONIb3YsI MeTO/ (POPMUPOBAHHUS CIEHUATBLHOTO BBIPAXKECHHUS IO/
3HaKoM JquddepeHmana.

f(x2 —3)*2xdx f\/xz —3x +5Q2x — 3)dx

3. HaifTu Heonpe/IeeHHbIH HHTErpal, HCIOMb3Ys METO 3aMEHbI [IEPEMEHHBIX H METO/ HHTEIPHPOBAHHUSI
I10 9aCTiIM

2x 2cx3 Inx
(4%* — x25%")dx —dx

x2

4. HaiiTu HeolpeeaeHHbIH HHTETPall OT APOOHO-PAllMOHAIBHON PYyHKINN

(8x3 + 2x% + 4x — 1)dx f 12 i
f x—1 x2+7x+ 15
5. HaiiTi HeonpeeaeHHbI HHTErpal OT TPUTOHOMETPUYECKUX (PYHKIUH
. 2—-5x =
sin2x - cos4xdx J cos — 51n§dx

Tema 3. Mamemamuueckuii ananus (« OnpedeneHHvlll unmezpaiy, cemecmp 2).
BapuanTt Ne 0
1. Beruucnuth OHpe,[[CHCHHLIﬁ HHTCrpal:

1
f x?+1 p
(x34+3x 4+ 1)2 x
0
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2. BoruncnuTh miomans GUrypbl, OrpaHudeHHYIO JTUHUSIMU:

x = 8cos3t

y = x?, y = 2sin3t’ p= 2c0521%p.

— 9 _ 42 <t<-—

y=2-x OSth O=t=3

3. BIYMcauTh JJIMHY AyTd KPUBOM:
_ {x = 3(t — sint) — 9cos

y=- n(co%x), y = 3(1 — cost)’ p= (g'

0<x<-— n 0<p<-.

=56 ZSt<m =3

4. Beiuncnuth 00beM (337aua a) U IUIOLIAAb NMOBEPXHOCTH BpalleHus (3amava 0) Tena, MOIyYEeHHOIO
BpallleHHEeM 3aJjaHHOU (urypsl BOKpyr ocu Ox:

— 3 . y=1-x
a)y = x5,y = \x. 6)x:; =

5. BBIYMCITUTD HECOOCTBEHHBIN HHTErPal M YCTAHOBUTD €r0 PACX0JIUMOCTh
[o.0]
—x2
xe dx
0

Tema 4. Jugpgepenyuanvhvie ypagHenus.
Bapuant Ne 0
1. Haiitu oOmee pemenue wiau pemnth 3amady Komm nns nuddepeHnnanbHbIX  ypaBHEHUN C
pa3aeNIIOIUMUCS TEPEMEHHBIMHU:
v =2y,

xy' —ylny =0
y' — ylny 20 = 1.

2. Haiitu obuiee penienue Wi pemuTh 3agauy Komm st oniHOpoAHbIX AuddepeHnanbHbIX ypaBHEHUH
IIEPBOTO MOPAIKA.

ydx + 2(\/x_y — x)dy =0

xy?y' — (* +y°) = 0; y(1) =1

3. Haiitu o6mmue pemeHust TMHEHHBIX T depeHaTbHbIX YpaBHEHHI EPBOro MOpsIKa:

—x?
y' + tgxy = —cosx; y + 2y _°¢

X X

4. Haiitu oOmiee pemeHue wiu pemnth 3agady Komm st nudgepeHnuanbHbIX YpaBHEHUH BTOPOTO
MOPAJKA, JOIMYCKAIOUIMX TOHWKEHUE MOPsIIKa
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2 2x
" _ 2] !
Yy —Ccosbx = —; y' = y' = 0;
Vx x2 41 ’
5. Haiitu pemieHuss NTUHEWHBIX OU(QepeHINaIbHBIX YPaBHEHUI BTOPOTO MOPSAIKA C IMOCTOSHHBIMH
kod(purmenTamu
yll + Zyl — O; yll _ Zyl _ 3y — e4x;
Tema 5 «Kpamnvie u kpusonuneiinvie unmezpanvly (cemecmp 3)
B npumepax BBIIIOJIHUTE CIEAYIOIINE 3aJaHUs:
1. M3menuTh HOPAIOK HHTErPHPOBAHHSI.
2. BbIYHCIHTS.
3. BbIUHCIHTD.
4. Bbrumcnuts.
5. Beruncaurs.
6. Haiity momans ¢burypshl, OrpaHU4YEHHON JaHHBIMHU JIMHHUSIMH.
/. Haiitu momazns (burypbl, OrpaHU4EHHON JAHHBIMHU JIMHHUSIMH.
8. Inacrunka D 3anana OTrpaHUYMBAIOLIUMHU €€ KPUBBIMH, H_ [IOBEPXHOCTHAs
IUIOTHOCTH. HaliTh Maccy mIacTUHKU.
9. Inacrunka D 3anana HEPAaBEHCTBAMH, H_ MOBEPXHOCTHAs INIOTHOCTh. HaiiTu Maccy niacTUHKH.

10. Haiit 06bem Tenma, 3a1aHHOTO OTPaHNYMBAOIIHAMHU €70 IIOBEPXHOCTIMHU.

11 Haiitun 006em TCJIa, 3aJaHHOT'0 OTPAHNYNBAOIIUMU €TI0 ITIOBEPXHOCTAMMU.

12 Haiitn 006em TECJIa, 3aJaHHOT'0 OTPAHNYNBAOIINMU €T0 ITIOBEPXHOCTAMMU.

13 Haiitn 006em TECJIa, 3aJaHHOT'0 OTPpAHUYNBAIOIIUMHU €TO ITIOBEPXHOCTAMMU.

14 Haiitun 006em TECJIa, 3aJaHHOT'0 OTPAHNYNBAOIIIUMU €T0 ITIOBEPXHOCTAMMU.

15 Haiitun 006em TCJIa, 3aJaHHOT'O HEPABCHCTBAMU.

16 Teno V 3a1aHO OTpaHNYNBAOIIUMHA TOBEPXHOCTIAMU, 'Ll — IJIOTHOCTh. Haiitu MaccCy Teia.

Ne ]

1. Tdy dex+jldy ‘dex; 2. I (12x2y2 +16x3y3)dxdy, Dix=1y=x2y=—JX
-2 24y -1 -y D

x=0,y=1y=X,
3. || ye?'?dxdy,D:y=In2,y=In3,x=2,x=4; 4. (|| 2y’e”dxdydz V
IDIy y,D:y y Iy y ydz { 021
=10x,y=0,x=1,
5. I”xdxdysz:y Xy =5x 6. y=3/x,y=4e*,y=3 y=4
v z=xy,z=0.

7. y2-2y+x%2=0,y2 —4y+x%=0,y=x/+/3,y =+/3x.
8. D:x=1y=0y?=4x(y>0)u=7x*+y. 9. D:x*+y?*l4<Lu=y>.
10. y=16V2x,y=+2x,2=0,x+z=2. 11. x> +y?=2y,z=5/4—-x%,z=0.
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12. y:5x2+2,y:7,z:3y2—7x2—2,z:3y2—7x2—5 13. z=49-x*—-y?,92/2=x" +y>.
1<x? +y +12% <49,

14. z=2-12(x*> + y*)z=24x+2.
ey ey e ey

16. 64(x* +y?)=2%,x* +y?=4,y=0,2=0(y>0,220), u=5(x* + y?)

Ne 2
5
L Jl.dy.(ideJrfdy j’de; 2. ” 9x2y? +48x°y* Jdxdy, D:x=1y=—-x2,y=/x.
oWy L ey? D

3. ﬂy sin dedyD y=A7, y—5 x=0 4 ﬁ_[xzzsin(xyz)dxdydz,V{Xzz’yzﬂ’zzl’

’ 2 ’ : x=0,y=0,z=0.

X y z
5. [If : ~dxdydzV: 37478t 6 x=y36-y7,x=6-36-y’.
(1+X+y+z Xx=0,y=0,2=0.
3 4 8

7. X2 —4x+y?=0,x? —8x+y?=0,y=x//3,y=0.
8. D:x*+y?=1x*+y*>=4,x=0,
y=0(x>0,y>0)u=(x+y)/(x* +y?).
10. y=5x,y=5x/3z=0,z=5+5J/x/3. 11 x2+y2:y,x2+y2:4y,z:m,z:0.
12. y=5x*-2,y=—4x*+7,2=4+9x* +5y%,z=-1+9x* + 5y

13. z=15\x* +y?/2,2=17/2—x* —y~.
4<x* +y?+2° <64,

14. z—lo((x D2 +y )+1z—21 20x. X% +y? X2 +y \/§<y<0
15 I
16. x> +y?+22=4,x> +y _1(x +y? <1 x=0(x>0), u= 4|z|

9. D:1£x2/9+y2/4£2;y£§x,,u:y/x.

No 3
1y V2 2y
1. .[dyj fdx + jdy .[fdx; 2. ” 36x°y° — 96x3y3)dxdy, D:x=1y=-x%y=3¥x.
0 o 1 0 D oy2y_ax

X
D:y=x/2,y= =1 Xx=2; 4, ch(2 V
3. ﬂycosxydxdy, y=rl2,y=rx=Lx=2 j\_[Jy ch(2xy)dxdydz, { 7-07=2.

5. Hjl5(y +7 )dxdydzv x0+yy, X0+Zy_201 6. x*+y?=726y=-x*(y<0)

7. y>—6y+x*=0,y* -8y +x° :O,y:x/\/_,y:\/§x.
8. D:x=1y=0,y?=4x(y>0)u=7x>/2+5y. 9. D:x*/9+y?/25<1,y>0; u=x2y.
10. x2+y2=2,y=4%,y=0,2=0,z=15x. 11 x> +y?=8V2x,z=x%+y? —64,2=0(z>0)
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12. x=-5y* +2,x=-3,2=3x>+y* +1,z=3x> + y> —5.
13, z=\/4-x?—y?,z=/(x? +y?)/ 255.

15. 4<x®+y® +1° <64

14. z=8|x*+y?)+3,z=16x+3. [x2 4 y2
( y) z< X ;y ,—x/\/§£y£0.

16. x?+y?=1,x*+y*=22,x=0,y=0,z=0(y>0,x>0), z=10x.

Ne 4

1y 2 2oy
1. jdyjfdx+jdy J'fdx; 2. ”(18x2y2 +32x3y3)dxdy, D:x=1y=x%y=-3x
0 0 1 0 D

x=-1Ly=2,z=1
3. e ¥ *dxdy,D:x=0,y=2,y=x; 4. ||[8y*ze®”dxdydz V ’ N
[revomon-oy=zyox o [[ovieony[ 2
y=Xy=0x=1 )
5. 3x + 4y)dxdydzV : 6. X=8-y°,x=-2YV.
IJI( y) y Z Z=5(X2+y2),Z:O- y y
7. X2 =2Xx+y>=0,x* —4x+y*=0,y=x,y=0.
8. D:x?+y?=9,x>+y?=16,x=0,y=0(x>0,y>0); = (2x +5y) /(x* + y?).
9. D:x*/9+y?/25<1,y>0;u=7xy/18.

10. X+y=2y=+x,2=12y,z=0. 11 x*>+y?+4x=0,z=8-y?,z=0.

12. Xx=2y? =3, X==T7y* +6,2=1+x* +16y?,2=-3+ /x> +16y°.

13. z2=4/64—x*—y?,2=1,x* + y* =60(euympu yumnopa.
15.  4<x®+y?+12° <36,

14. z=2-20|(x+1)° +y?) z=-40x - 38. 2 2
(0 +y?) 2> |2 Y o<y<x/y3.
63
2 2 16 2 2 2 4
16. x* +y =l Xy :7z,x:0,y:0(yzO,sz),u:SOyz.
Ne 5

1. de ifdy+j1dxi fdy; 2. ”(27x2y2+48x3y3)dxdy, D:x=1y=x%y=-3x
2 _Jox? -1 x D

: o _ .. ) x=1y=2%Yy=0,
3. J.nysm xydxdy, D:y=7/2,y=z,x=1,x=2;, 4. I\J/.J.x sh(3xy)dxdydz, V{ ) 0,236
y=9x,y=0,x=1
5. ||| @+ 2x® JdxdydzV : 6. y=3/x,y=8¢e*,y=3,y=8.
Iy(+ cxdydav T T y=3/xy=8¢",y=3y
7. y?—8y+x2=0,y>—10y + x> =0,y =x/+/3,y =+/3x.
8. D:x=2,y=0,y>=2x(y>0);u=7x*/8+2y.
9. D:1<x?/4+y*<4,y>0,y<x/2;u=8ylx°.
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10. x=20\/2_y,x:5 2y,z=0,z+y=1/2.

11 X2 +y?=6xx> +y? =9x,2=4/x* +y*,y=0(y<0),z =
12, y=—6x>+8,y=2,2=x-x>—y?-1,z=x-x? —y? -5,

13. z:‘/%—x —y?,2z=x* +y%

15.  1<x*+y®*+12%<36,
14. z=4—14(x2 + yz),z=4—28x.

2 2
2> (XY Bx<y<3x.

99

16. x*+y?+22=1,x>+y*=4z°,x=0,y=0,(x>0,y>0,2>0), u =20z
Ne 6

1/4/2 arcsiny 1 arccosy
1. Idy jfdx+ Idy Ifdx 2. H 18x°y? +32x3y3)dxdy, D:x=1y=-x2y=3¥x.

0 /2 0 D

Xy Vs ) Xx=1ly=m2=2,

3. 2cos=2dxdy,D:x=0,y=x/2, =\/:; 4, z cosxyzdxdydz V

ijy 5 dxdy y V=15 Iyy yzdxdydz {x:O,y:o,z:o.

m(27+54y3)dxdydzv:y::)('\/);—;(i'izl’ 6. y=\/;/2,y=%,x=16.
) 2=0.

o

™~

x> —4x+y?=0,x> -8x+y>=0,y=0,y =X
D:x®+y?=1x"+y®=16,x=0,y=0(x>0,y>0); = (x+ y)/(x* + y?).
D:x*/9+y? <1, x>0, u=7xy°.

© o

10. x=5\/§/2,x=5y/6,z=0,z=g(3+ﬁ) 11 x? +y2=62y,2=x? +y? —36,2=0(220).

12. y=5x* -1, y=-3x* +1,2=-2+3x* + y?,2=-5+,/3x* + y°.

13. z=3x* +y®,z=10—-x* —y?.
25<x +y +2% <100,

14. z=28((x+1)* +y?)+3,z=56x+59.
(07 +y7) x/_x<y< —/3x.

16. 36(x2 +y2):22,x2 +y?=1,x=0,2=0(x>0,2>0), 1= (x +y

Ne 7

) 1 J2ry J-y

1. Idy Ifdx+Idyjfdx 2. ” 18x°%y? +32x3y3)dxdy, Dix=1y=x%y=—JX
D

6

w

”4yezxdedy,D y=In3,y=In4, x_% x=1;

=0,y=-1Ly=x/2,
J'J.J' y? co{ﬁ xyjdxdydz V{X y y 2X
v 4 2=0,z2=-x".

y=15x,y=0,x=1,

>

5. dxdydzV : 6. x=5-y? x=-4y.
ij Yoz z=xy,z=0. y y
7. yP—4y+x°=0,y*-6y+x*=0,y=x,x=0.
8. D:x=2,y=0,y*=x/2(y>0)u=7x*/2+6y. 9. D:x?/4+y® <L u=4y*
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10. x> +y?=2,x=.Jy,x=0,2=0,z=30y. 11 x?+y?=2y,z=9/4—x?2=0.
12. x=5y? -9, x=—4,2=x> +4x—y? —4,2=x* + 4y —y* + 2.

13. 2=4/25-%x%>—y?,z2=+/(Xx* +y?)/99.

15.  1<x®+y® +12°<49,

14. z=32(x*> +y?)+3,z=3-64x. 2 2
( y) 0<z< X 2+4y Ly <—x/+/3,y <—/3x,

16. (x2 +y?+ 22)=16,x2 +y? =4, (x2 +y? s4),u=2|z|.

Ne 8

1 0
1. Idyj
0 _

N

fdx+j.dyl.|qyfdx; 2. j (27x2y2 +48x3y3)dxdy, D:x=1y=-x%y=+x.
1

-1 D
x=1y=2r,z2=4,
x=0,y=0,2=0.

w

. g4yzsinxydxdy,D:x=0,y:\/§,y=x; 4, Ilszzsinﬂdxdydz V{
1 X Yy z

4
5. [1] _dxdydzV: 1673 3 " 6. x?+y?=12,—JBy=x’(y<0).
v (1 x, ¥ 1 x=0,y=0,z=0.

o+t
1

7. X2 —2x+y?=0,x> —10x+ y?> =0,y =0,y =+/3x.
8. D:x*+y?=4,x*+y?=25x=0,y=0(x>0,y<0)u=(2x-3y)/(x* + y?).
9. D:1<x’/4+y?/9<4,x>0,y>3x/2;u=xlYy.

10 x+y=2x=./y,2=0,2=12x/5. 11 x*+y*=2y,x* +y* =5y,z=x* +y*,2=0.
12. )/:6X2 _1’y:5’222X2+X—y2,2=2X2+X—y2+4,

13. z=+/100—x* —y?,2=6,X* + y* =51(suympu yumnopa).
15.  25<x® +y? +12°<12],
14. z=4-6((x-1)+y?)z=12x-8. X2 1y

<7<0,y>-x/3,y>-/3x.

16. (x* +y?)=4,x* +y? =82,x=0,y=0,2=0(y>0,x>0), u =5x.

No 9
a4 Va2 0o x°
1. jdx Ifdy+jdxf fdy; 2. _[ (4xy+3x2y2)dxdy, D:x=1y=x2y=—-Jx.
-2 0 -1 0 D
3 ﬂycostydxdyD'y:ﬂIZ y=m,x=1/2,x=1, 4 _myzefxydxdydz,v x=0y=-2y=4x
. D o 1 1 , ’ . v z=0,z=1
z =10y, x =1
5. [[[@x? +y2Jaxdydzv -2~ VTV ey o 120k y =23 - V12— X%, x=0(x0).
v x=0,y=0,z=0.
7. y>—6y+x?=0,y° -10y+x*> =0,y =x,x=0.
8. D:x=1y=0,y*=4x(y>0)u=x+3y>
9. D:A<X*/16+y*/4<4,x>0,y>x/2;u=x/Yy.
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10. y=17J2x,y=2v2x,2=0,x+2=1/2. 11 x*+y?+22y=0,2=x> +y? —4,2=0(z>0).

12. x=5y? —1,x=-3y? +1,2=2—+/X* +6y*,z=-1—/x* +6Yy°.

13. z=21 x2+y2/2,z:23/2—x2—y2
4<x? +y +2% <64,

14. 7=2-4(x*+y?)z=8x+2. R Ty X2 +y 0
35 '

16. (x2+y2):%zz,x2+y2:§zy 0,x=0(y>0,x>0), u=28xz.

Ne 10
1. Idx _[fdy+ J.dx jfdy, 2. _U 12xy + 9x°y )dxdy, D:x:l,y:—xz,y:\/;.
2 _J4-x2 -3 Jax?_2 D
) _ _ x=1y=1z=1
3. gyze Ydxdy,D:y=2,x=0,y=x/2; 4. H.[Zyzzexyzdxdydz V{x:o y=0.2=0.
—y2 2, _
5. ] (L5x + 30z )dxdydzV : © ~ ryLz=0 g y—3\/— y— x=9.
Y y=X,y=0x=1

7. X2 —2x+y2=0,x> —4x+y? =0,y =x/+/3,y =/3x.

8. D:x*+y?=1x2+y?=9,x=0,y=0(x>0,y<0)u=(x-y)/(x* +y?).

9. D:x*/4+y?/9<1,x>0,y>0; u=xy.

10. y=5Jx/3,y=5x/9,2=0,z=53+x)/9. 11 x*+y?=2x2=10-y?z=0,

12. Xx=-3y* +7,X=4,2=2+,/6X" +y?,2=3+,6Xx>+y>. 13. z=,16—-x"—y?,62=%x*+Yy°.

5. 16<x® +y? +12° <100
14. 2:22((x—1)2+y2)+3,z:47—44x. ’x +y

16. (x2 +y? +22)=4,x2 +y?=2%y=0,x=0(x>0,y>0,2>0), u =6z

J}<y<0

Tema6. Konmponvuas paboma 10.
Bapuant Ne 1.

1. Pemmutsn BOIIPOC O CXOANUMOCTH YHCJIIOBOT'O psaa:

S n+l
VL2

n=2

0 Sxlo
~3"\n+1

1
B) TS
= nln“(3n+1)

2. BBISICHUTH BOIIPOC O CXOAMMOCTH psijia (CXOIUTCSt aDCONIOTHO, YCIOBHO WIIA PACXOIUTCS):

s LDMs
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- , 2n+1
Z(—l) n(n+1)

n=1

3. Haiitu pagunyc cxonqumMocT (QyHKIMOHAIBLHOTO psija:
i (n+x)"
mn

4. Beraucauts ¢ TouHoCcThIO 70 0,001 mHTETpan

1
J.cosxzdx
0

BapuanTt Ne 2.

1. Pemuts BOITPOC O CXOAMMOCTH YHCJIIOBOT'O psaa:
0 2n+l(n3 + 3)

2 21: (n+1)!
= 2n Y
%) ;(2n+5]
- 1

") nZ;(Sn ~6)./In(n—2)

2. BrisacHuTh BOITPOC 0 CXOAUMOCTH psAaa (CXO,Z[I/ITCH a6COJ'IIOTHO, YCJIOBHO HJIN paCXOI[I/ITCSI)I

) (_1)n—l
2, (n+1)2*

n=1

3. Haiitu paguyc cxonumMocTi pyHKIHMOHAIBHOTO psijia:

4. Bperaucnauts ¢ TouHOCTHIO 10 0,001 uHTErpan

0,1
Isin(lOOxz)dx
0

BapuanTt Ne 3.

1. PewmuTth BOIPOC 0 CXOAUMOCTH YUCIOBOIO PSJIa:
0 2
2 Z;‘ (n 2 2)!
o0 2 n
% Z‘(Bn 2 5)
- 1
2 Z; 2n—-1)In(2n—1)

2. Brigcuutb BOIIPOC O CXOAUMOCTH psaa (CXO)II/ITC}I a6COJ'IIOTHO, YCJIOBHO HJIN paCXO,Z[I/ITCSI)I
RC

n=1 3 "
(n +1)(2j

3. Haiitu pagnyc cxoquMocTi GyHKIIMOHATIBLHOTO Psifia;
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> 2%
n=1
4. Beraucauts ¢ TouHOCTHIO 70 0,001 mHTETpan

0,2

2
fe‘” dx
0

Bapuant Ne 4.

1. PeH_H/ITB BOIIPOC O CXOOAUMOCTH YHUCIIOBOI'O psaa:
0 72n
a)
Z (2n-1)!

3n-1
2 z(4n+2]
2 Zn + 2

2. BBIICHHTB BOIIPOC O CXOAUMOCTH psifia (CXOIUTCS aOCONIOTHO, YCIIOBHO MITH PACXOUTCS):

n
1 n+1
Z( ) (Zn 1}
3. Haiitu pazu/lyc CXOONUMOCTHU (I)YHKLII/IOHB.J'IBHOFO psaaa:
0 n Xn
20

4. BpuHCIATH c toyHOoCThIO 10 0,001 nHTErpan

I

Bapwnant Ne 5.

1. PewuTh BOmpoc 0 CXOAMMOCTH YUCIIOBOTO psfa:

s} 3“
Y 2, (n+2)4"

n=1

6) if

n1 N

© n? +1
B) D
n=1
2. BroiacHuts BOIIPOC O CXOAUMOCTH psiia (CXOI{I/ITC}I a6COJHOTHO YCJIOBHO HUIJIHA paCXOI[I/ITCSI)

(-’
Z nin(2n)

n=3

3. Haiitu paguyc cxonumMocTi pyHKIMOHAIBHOTO psijia:

i(ﬂ 1 e
n=1 3 \/ﬁ

4. Beraucnauts ¢ TouHOCTHIO 10 0,001 mHTETpan
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0,2

J-l—ex dx

Bapuant Ne 6.

1. Pemwurs BOIIPOC O CXOOAUMOCTH YHUCIIOBOI'O psaa:
(B3n+2)!
Z On 2

o 5
2 Z“n +2

2. BrisacHuTE BOITPOC 0 CXOAUMOCTH psAaa (CXO,Z[I/ITCH a6COJ'IIOTHO, YCJIOBHO HJIN paCXOI[I/ITCSI)I

Z( 1" 2n-1

n=1

3. Haiitu pagnyc cxoquMocT (QyHKIMOHAIEHOTO psija;

4. Beraucauts ¢ TouHOCTHIO 0 0,001 mHTETpan

0,1
J-In(1+ 24) 4

0 X

Bapwnant Ne 7.

1. PewuTh BOmpoc 0 CXOAUMOCTH YUCIIOBOTO psfa:
© 6"(n* -1
5 607D
oy n!

0) i(l+lj 41n
2 Z2n 1

2. Brrsacuuth BOIIPOC O CXOAUMOCTH psaa (CXO)II/ITCH a6COJ'IIOTHO, YCJIOBHO HJIN paCXO,Z[I/ITCSI)I

v (=1
Zin e

n=0
3. Haiitu paanyc CXOOAUMOCTHU (bYHKL[I/IOHaJIBHOPO pdaaa:

i?’Zn Xn

n=1
4, BBI‘-II/ICJ'II/ITB c ToyHOCThIO 10 0,001 unHTerpan

lies

Bapuant Ne 8.



48

1. Pemwurs Bonpoc 0 CXOJIMMOCTH YUCJIOBOTO psJIa:

0

D 2
%) Z(3n+1)

o0

o N/ In3 n
2. BBIICHUTB BOIIPOC O CXOAUMOCTH psifia (CXOIUTCS aOCOMIOTHO, YCIOBHO MITH PACXOIUTCS):

- s+l
2O

3. Haiitu pagnyc cxomquMocT QyHKIMOHAIEHOTO pPsija;
(x=2)"

~(2n+D3"
4. Beraucauts ¢ TouHOCTHIO 70 0,001 mHTETpan

B)

J.sinxzdx

Bapuant Ne 9.

1. PewuTh BOnpoc 0 CXOJAMMOCTH YUCIIOBOTO psa:
2) Z 5'(n+1)!
= (2n)!
e 3n+2

0 5
)Zn +1

2. BBISICHHTB BONIPOC O CXOAUMOCTH psifia (CXOIUTCS aOCONIOTHO, YCIIOBHO MITH PACXOTUTCS):

>y

3. Haiitu paguyc cxonumMocTi pyHKIMOHAIBHOTO psijia:

i (x+2)
~'(2n+1)3"
4. Beraucnauts ¢ TouHOCTHIO 10 0,001 nHTETpan

jcos(4x2)dx
0

Bapuant Ne 10.

1. Pemmwurs BOHpOC 0 CXOOMMOCTH YHCIIOBOI'O pAaa:
21-4-7..(3n-2

1
—~ 2" n!
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= (ne1) 1
6 ) B
DIl

2. BBIICHUTB BONIPOC O CXOAUMOCTH psifia (CXOIUTCS aOCONMIOTHO, YCIOBHO MITH PACXOIUTC):
Z (- 1) "
12N —
3. Haiitu paguyc cxonumMocTé PyHKIMOHAIBHOTO psijia:

i 1
n=5 2n (X + 2)n
4. Bpraucauts ¢ TouHocTsio 10 0,001 uHTEerpan

0,3
_9y2
Ie 2"dx
0
3aaHus K KOHTPOJIbHBIM padoTam

Tectbl
Tecr 1
1. Kakoe co0bITHE Ha3bIBaeTCS CAyYailHBIM?

a) CO6BITI/IC, KOTOPOC JOJIZKHO 100 HpOH30ﬁTH, 100 He HpOI/I3OI>'ITI/I ITPU BBIITIOJIHECHHUHU HEKOTOPOTO
KOMIIJICKCa yCJ'IOBI/Iﬁ

0) coObITHE, KOTOPOE BPSIJI JIM POU3OHICT

B) COOBITHE, KOTOPOE IPOU3OMAET, HO HE CKOPO

') COOBITHE, KOTOPOE HEOKUAHHO MTPOU3OIILIO

2. Eciin co0bITHE HE MPOUCXOAUT HU MPH KAKOM MCTIBITAHUU, TO OHO HA3bIBAETCH:
a) HEBO3MOXKHBIM

0) TOCTOBEPHBIM

B) CIIy4aliHbIM

T') He3aBUCHUMbBIM

3. Eciiu coObITHE 00513aTE€JIbHO MPOUCXOAMT MPHU KAXKIAOM MCNIBITAHUM, TO OHO HA3bIBAETCS:
a) HEBO3MOXKHBIM

0) 10CTOBEPHBIM

B) CIIy4aliHbIM

') HE3aBUCUMbBIM

4. JIBa coObITHSI HA3LIBAKOT HECOBMECTHBLIMH (HECOBMECTUMBIMM), €CJIM:
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a) OHM JIOJKHBI TPOU30UTH MPHU KaXKAOM UCIIBITAHUU

0) OHU MOTYT POU30MTH OJTHOBPEMEHHO B PE3YJIbTAaTE HUCIIBITAHUS

B) X COBMECTHOE HACTYIUICHHUE B PE3yJIbTaTe UCIIBITAHUS HEBO3MOXKHO
I') BCE OTBETHI BEPHbI

5. JIBa coObITHS HA3LIBAIOT COBMECTHbIMH (COBMECTHMbIMM), €CJIM:
a) OHM JIOJKHBI IPOU30UTH MPU KaXKJIOM UCIIBITAHUU

0) OHU MOTYT POU30MTH OJTHOBPEMEHHO B PE3yJIbTAaTE HCIIBITAHUS

B) X COBMECTHOE HACTYIUICHHE HEBO3MOXKHO

I') BCE OTBETHI BEPHbI

6. B kakux npejeJiax 3aK/J11049eHa BePOSITHOCTh MOSIBJIEHUS CJIYYaiiHOTO coObITHS?
a) mo6oe uncio ot 0 1o 1

0) 1F000€ TIOJIOKUTEIIBHOE YUCIIO

B) J11000€ HEOTPHUIATEIIHHOE YUCIIO

r) moboe uncio ot -1 1o 1

7. Uemy paBHA BepOSITHOCTH JI0CTOBEPHOIO COOBLITHSI?

a) 0,5

6)0

B) 1

r) 0,25

8. Uemy paBHa BepOSTHOCTH HEBO3MOKHOTO COOBITHSA?

a) 0,5

6)0

B) 1

r) 0,25

9. Eciin 1Ba coOBITHS HEe MOT'YT NPOU30MTH OJJTHOBPEMEHHO, TO OHU HA3bIBAIOTCS:
a) HEBO3MOXXHBIMU

0) COBMECTHBIMHU

B) HE3aBUCUMBIMH

I') HECOBMECTHBIMU

10. Eciin aBa coObITHSI MOTYT IPOM30MTH OJHOBPEMEHHO, TO OHU HA3bIBAKOTCH:
a) 3aBUCHUMBIMU

0) COBMECTHBIMHU
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B) HE3aBUCHUMBIMU
I') HECOBMECTHBIMU

11. Eciid BepOSITHOCTH HACTYIJIEHUS OJJTHOT0 COOBLITHS 3aBUCHT OT TOT'0, POU30LLIIO JIH IPyroe
co0bITHE, TO OHU HA3BIBAIOTCS:

a) 3aBUCHMBIMH

0) COBMECTHBIMHU
B) HE3aBHCUMBIMU
I') HECOBMECTHBIMU

12. Eciiv BEpOSITHOCTH HACTYIJIEHUSI OTHOTO COOBITHS HEe 3aBUCHUT OT TOI'0, MPOU30LILIO JIH
Apyroe co0bITHE, TO OHU HA3BIBAIOTCSH:

a) HE3aBUCHUMBIMH
0) COBMECTHBIMHU
B) 3aBUCUMBIMH

I') HECOBMECTHBIMU

13. Kak Ha3pIBalOTCsl IBA COOBITHS, HENOSIBJIEHUE OJJTHOTO M3 KOTOPBIX BJI€4EéT MOsIBJIEHUE
Apyroro?

a) MPOTUBOIIOJIOKHBIE
0) HECOBMECTHBIC

B) PaBHOCHUJIbHBIE

I') COBMECTHBIC

14. Kak Ha3bIBalOTCsl ABa COOBITHA, CYMMa KOTOPBIX €CTh COObITHE JOCTOBEPHOE, a
NpoU3BeieHue — cOObITHE HEBO3MOXKHOE?

a) MPOTUBOIIOJIOKHBIC
0) HECOBMECTHBIC

B) PaBHOCHWJIbHBIE

T') COBMECTHBIC

15. OTHOIIEHHEM YHcJIa CiIyYaeB, 0JArONPUATCTBYIOUINX COOBITHIO A, K YHCJIY BCeX
BO3MOKHBIX CJIy4aeB Ha3bIBaETCH...

a) BEpOSITHOCTh

0) MaTeMaTH4eCKOe OXKHUIaHNE
B) YMCIIO COUETaHUN

T') YUCJIO Pa3MEeIIEeHUN

16. Kakue 13 3THX 3J1eMEHTOB KOMOMHATOPHMKH NPEICTABJIAIOT c000ii HeynopsiA04YeHHbIe
MOIMHOKeCTBA (MOPSIA0K CJIeI0BAHUSA 3JIEMEHTOB B KOTOPBIX He BajKeH)?
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a) YUCIIO pa3MeLIeHU C MOBTOPEHUSIMU
0) 4rcIo pa3MenICHHIA

B) YHCJIO COYETaHUI

T') YUCJIO MEPECTAaHOBOK

17. B 3aa4yax Ha pacyéT BEPOATHOCTH TOT0, YTO B N HE3ABMCUMbIX HCNILITAHUAX COOBITHE A
NOSIBUTCH POBHO M Pa3, HCNOJIb3YyeTCsl IPH MAJIOM YHCJle HCTIBLITAHMIA:

a) JokaypHasg Teopema MyaBpa-Jlamnaca

0) hopmyma [Tyaccona

B) HHTerpaiibHas Teopema Myaspa-Jlamnaca
r) popmyna beprymim

18. B 3agauax Ha pacyéT BepOATHOCTH TOT0, YTO B N HE3ABUCUMBIX UCIIBITAHUAX
coObITHE A MOSABUTCH POBHO M Pa3, HCNOJIb3YyeTcsl MPHU 00JILIIOM YKcJ/ie HCTILITAHUMH U Masoii
BEPOSITHOCTH P:

a) JokaibHasa Teopema MyaBpa-Jlamnaca

0) hopmyina [Tyaccona

B) MHTerpalibHas Teopema Myaspa-Jlamnaca
r) popmyna beprymimn

19. B 3agauax Ha pacyéT BepOATHOCTH TOT0, YTO B N HE3ABHUCHUMBbIX UCIIBITAHUAX COObITHE A
NMOSIBUTCS POBHO M Pa3, HCIOJIb3YeTCH NPH 00JIbIIOM YK CJIe HCIIBITAHUI U BEPOSITHOCTH P,
orsin4yHO¥ oT 0 M 1:

a) IokanbHas Teopema MyaBpa-Jlamnaca

0) popmymna [lyaccona

B) MHTerpalibHas Teopema Myaspa-Jlamnaca
r) popmyna beprymiu

20. B 3agauax Ha pac4éT BepOSITHOCTH TOT0, UTO B N HE3aBUCHUMBbIX UCIIBITAHUSAX
coObITHEe A MOSIBUTCS OT 8 10 b pa3, ucnosab3yercs npu 601b1110M YK€ HCIBITAHUT 1
BEPOSITHOCTH P, OTJIN4YHOM oT 0 1 1:

a) IokanbHas Teopema MyaBpa-Jlamnaca
0) popmymna [lyaccona
B) MHTeTpalibHas Teopema Myaspa-Jlamnaca

r) popmymna beprymimn

Tect 2
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1. U3 kostoabI 52 KapT HayAa4dy BhITATHBaeTcs 04Ha. KakoBa BeposITHOCTDb, 4TO 3TO Oyaer
KOPOJIb MUK?

a) 1/52
6) 1/4

B) 1/13
r) 1/52!

2. U3 k0101161 52 kapT Hayauyy BeITATHBaeTcs oHA. KakoBa BeposSITHOCTD, UTO 3TO Oy/aeT
KOpOJIb?

a) 1/52
0) 1/4
B) 1/13
r) 4!/52!

3. U3 kos101b1 52 KapT HayAady BeITAruBaercs oaHa. KakoBa BepoSTHOCTB, YUTO 3TO OyaeT
KapTa NUKOBOi MacTu?

a) 1/52
0) 1/4
B) 1/13
r) 131/52!

4. Monera 0b11a noaopomena 10 pa3. “I'ep6” Beinaa 4 paza. KakoBa yacroctb
(oTHOCHUTEJBLHAS YACTOTA) BbINAIEHUA “repoa”?

a)0

0) 0,4
B) 0,5
r) 0,6

5. KoHCYJIbTAUMOHHBIN MYHKT HHCTUTYTA MOJIYYa€eT NAKEThI ¢ KOHTPOJIbHBIMHU padoTamu
CTYAEHTOB U3 ropoaos A, B u C. BeposiTHOCTH IoJ1y4eHus1 IaKeTa U3 ropoaa A pasna 0,7, u3
ropoaa B — 0,2. KakoBa BepoOSITHOCTb TOI'0, UTO OYepeHOM naKeT OyaeT mojay4eH u3 ropoga C?

a) 0,14
0) 0,1
B) 0,86
r) 0,9

6. BeposiITHOCTH TOr0, YTO B CTPAXOBYI0 KOMIIAHUIO B T€YEHHE roa 00pPaATUTCH € HCKOM 0
BO3MeEllleHUH yiep0a nepBblid KJIWEHT, paBHa 0,2. /i BTOPOro KJineHTa BeposiTHOCTh TAKOI0
oOpamenus pasHa (0,1. HaiiTu BepoSITHOCTb TOr0, YTO B TeYeHHE I0/1a B CTPAXOBYI0 KOMIIAHUIO He
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00paTUTCS HU OIMH KJIHMEHT, eCJIM 00palieHust
KJIMEHTOB — COOBITUSI He3aBUCUMBIE.

a) 0,02
0) 0,72
B) 0,3

r) 0,98

7. BeposITHOCTH TOr0, YTO B CTPAXOBYI0 KOMIIAHUIO B T€YeHHE roa 00paTUTCH ¢ HCKOM 0
BO3MeEllleHUH yiep0a nepBblid KJIWEHT, paBHa (.2. /[Jiss BTOPOro KJineHTa BeposiTHOCTh TAKOI0
oOpamenusi papua 0.3. HaiiTu BeposAITHOCTH TOr0, 4TO B TeyeHue roga B CK oOpaTturcs xors 0bl
OJIMH KJIMEHT, eCJIi 00palleHusi KIIMeHTOB — COOBITHS He3aBHCUMBIE.

a) 0,56
0) 0,44
B) 0,8

r) 0,06

8. B mara3uH nmocTynawTt TesieBU30pPHI ¢ Tpex 3aBoaoB: 30% — c nmepBoro 3aBoaa, 25% — co
BTOPOro, OCTAJIbHBIE ¢ TPeThero. KakoBa BeposiTHOCTH CJIy4aiiHOro BbIOOpA TesleBU30pa €
TpeTbero 3asoaa’?

a) 0,45

6) 0,55

B) 0,25

r) 0,35

9. bpocarT urpaabsHbliii kyouk. Haligure BeposiTHOCTH BbINaJAeHHUs I'PAHH € 6 OUKaMu:
a) 1/9

0) 1/6

B) 1/2

r) 1/36

10 BpocarT urpanbubiii KyOuk. Haiiinre BeposiTHOCTH BbINAJICHUS TPAHU ¢ HEYETHBIM
YHCJIOM OYKOB:

a) 1/3
0) 1/2
B) 1/4
r) 1/6
11. Bpocarot urpanbubiii kKyouk. Haliiure BeposiTHOCTh BbiajgeHus rpanu ¢ 1 wim 3:

a) 1/3
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0) 172
B) 1/4
r) 1/6

12. Bpocalot urpajbHblii Kyouk. Halianre BeposiTHOCTH BBINA/IeHUS IPAHH ¢ YETHBIM YHCJIOM
O04YKOB:

a) 5/6
0) 172
B) 1/6
r) 2/6

13. B ypHe 2 OesibIx M 3 yepHbIX mapa. Boinumalot map. Haiitu BepoiTHOCTH TOr0, 4TO 3TOT
map — OeJibIi

a)1/2
0) 1/5
B) 4/25
r) 2/5

14. B ypHe 2 Oesbix u 3 yepHbIX mapa. Iloapsaa BBIHUMAIOT ABa mIapa, NPH 3TOM KaxKIbIi pa3
IapbI BO3BPAIAKT 00paTHO B KOp3uHY. HaiiTu BeposiTHOCTH TOr0, 4T0 002 BHIHYTHIX IIApa —
OeJible.

a) 1/10
0) 1/5
B) 4/25
r)2/5

15. B ypHe 2 Oesbix u 3 yepHbIx mapa. [loapsaa BbIHUMAIOT ABa mIapa, IPH 3TOM HIAPbI He
BO3BPalaOT 00paTHO B KOp3uHY. HaliT BeposiTHOCTH TOr0, YTO 002 BHIHYTBIX HIapa — OeJible.

a) 2/20
6) 1/5
B) 4/25
r) 2/5

16. B xopoOke 12 cranaapTHbIX U 3 OpakoBaHHbIX AeTanu. Boinumalor 1 gerans. Haittu
BEPOSITHOCTb TOI'0, YTO 3TA 1€TaJIb — OPAKOBAHHAS.

a) 1/3

0) 1/15
B) 12/15
r) 3/15



56

17. B kopoOke 12 cranaapTHbIX U 3 OpakoBaHHbIX AeTaju. Boinumaror 1 nerasnn. HaiiTu
BE€POSITHOCTH TOI'0, YTO 3TA 1€TAJIb — CTAHAAPTHAS.

a) 1/3
6) 1/15
B) 12/15
r) 3/15

18. B kopoOke 4 cTaHIAPTHBIX M 2 OpakoBaHHBbIX AeTajau. [loapsia BLIHUMAKOT ABE AeTajIu, PU
3TOM He BO3BPAIAIOT UX 00PAaTHO B KOPOOKY. HaliT BepOATHOCTH TOT0, UTO 00€ BHIHYThIE JeTaJIu
— OpakoBaHHbIe.

a) 2/6
6) 4/36
B) 2/30
r) 1/3

19. YesnoBek 3a0b111 nmocJieHue aBe HuGpbI HOMepa TejiedoHAa CBOEro 3HAKOMOI0 U, IOMHS
JINIIb, YTO OHH PA3JIMYHBI, IBITAETCS HAOPaThL HOMEpP Hayraja. KakoBa BeposiTHOCTD, YTO OH
JA03BOHMTCS C IEPBOro pa3za?

a) 1/10
6) 1/90
B) 2/10
r) 1/100

20. B smmke umeercs 10 nerasieit; u3 HUX 7 gerajie epBoro copra u 3 1eTajii BTOPOro copra.
N3 smmka nayran 6epyres 4 nerajau. KakoBa BeposiTHOCTB TOr0, 4TO Cpeid HUX He Oy/ieT HH OHOM
AeTaJH BTOPOro copra?

a)0,25
0)0,15
B)0,17
r)0,4

21. /IBa cTpesika MPpOU3BOASAT IO OJHOMY BbICTpey. BeposiTHOCTH monajaHus B Hejb JJIs
MepBoOro 4 BTOporo crpeakos paBubl 0,8 u 0,1, coorBercTBeHHO. TOorana BeposiTHOCTH TOr0, YTO B
neJb monaayT 0éa crpeika, paBHa...

a)0,08
0)0,9

B)0,07
r)0,18
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22. JIBa cTpeJiKa NPOU3BOAAT IO OTHOMY BbICTpey. BepossTHOCTH nonajaHus B HeJb sl
MepBOro U BTOporo crpeikos paBubl 0,5 u 0,3, coorBeTrcTBeHHO. Torna BeposiTHOCTH TOT0, YTO B
eJb NonaayT 00a cTpesika, paBHa...

2)0,15
6)0,8

8)0,12
r)0,35

23. B nepBoii ypHe 4 0eJibIX U 6 YepHbIX IApoB. Bo BTOpOii ypHe 1 Oesiblii M 9 YepHBIX HIAPOB.
N3 naynauy B36TOil ypHBI BbIHYJIM OJUH mAp. Toraa BepoATHOCTH TOT0, YTO ITOT HIAP OKAXKETCH
0eJibIM, paBHA...

a)0,25
0)0,5
B)0,3
r)0,15

24. B nepsBoii ypHe 2 yepHbIX U 8 OesibIx mapoB. Bo BTopoii ypHe 3 OesibIX U 7 YepHBIX LIAPOB.
N3 naynauy B3siTOM YPHBI BbIHYJIM OIMH 1ap. Toraa BeposiTHOCTB TOT0, YTO 3TOT LIAP OKAXKETCH
0es1bIM, paBHa...

a)0,55
0)0,11
B)0,6

r)0,25

25. B nepsoii ypHe 1 yepHblii 1 9 Oesbix mapos. Bo BTopoii ypHe 4 0e/1bIX H 6 YepHBIX IIAPOB.
W3 naynavy B3ATOH ypPHBI BBIHYJIM OAWH map. Toraa BeposiTHOCTB TOT0, YTO 3TOT AP OKAMKETCS
0eJIbIM, paBHa...

2)0,65
6)0,13
8)0,7

r)0,25

26. B nepBoii ypHe S 0esbIX M S yepHbIX I1apoB. Bo BTOpOii ypHe 3 YepHBIX U 7 0eJIbIX LIAPOB.
N3 naynavy B35TO# YypHBbI BBIHYJIHM OAHH Iap. Toraa BepossiTHOCTb TOI0, YTO 3TOT LIAP OKAXKETCH
0eJibIM, paBHA...

a)0,6
6)0,12
B)0,65
1)0,1
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27. B nepBoii ypHe 2 0esbIx U 8 yepHbIX apoB. Bo BTopoii ypHe 3 0esibIX U 7 YepHBIX LIAPOB.
N3 naynauy B3siTOM ypPHBI BbIHYJIM OiMH ap. Toraa BeposiTHOCTB TOr0, YTO 3TOT AP OKAXKETCH
0eJIbIM, paBHa...

a)0,25
6)0,05
B)0,3
10,5

28. Tpu cTpeJika He3aBUCUMO JAPYT OT APYyra Npou3BOIAT MO 0OAHOMY BbIcTpeay. Ux
BEPOSITHOCTH MONAJAHUA B 1leJIb PABHBI, COOTBETCTBEHHO, 0,5; 0,7; 0,9. Onpeneiurh BepOATHOCTH
XO0Tsl ObI OTHOTO MOMAAHUS.

2)0,85
6)0,915
50,985
r)0,915

29. Tpu cTpeJiKa He3aBUCUMO JIPYT OT APyra Npou3BOAAT 1O 0HOMY BbicTpeay. Ux
BEPOSITHOCTH MONAJAAHUSA B LeJIb PaBHbI, COOTBETCTBEeHHO, 0,5; 0,7; 0,8. OnpenenTh BepoOSITHOCTH
X0TS ObI OTHOI'0 TONAJAHHUA.

a)0,35
6)0,63
B)0,45
1)0,97

30. Tpu cTpeJika He3aBUCUMO APYT OT APYra NpoOM3BOAAT IO OHOMY BbicTpenay. Ux
BEPOSITHOCTH NMONAJAHUA B 1eJIb PaBHbI, COOTBETCTBEHHO, 0,5; 0,7; 0,6. OnpeneauTs BEepOSITHOCTD
X0Ts ObI OTHOI0 MONMAJAHHUSA.

a)0,75
0)0,94
r)0,915
m)0,985

Tecr 3

1. Yemy paBHO MaTeMaTHYeCKOE 0KUIAHHE OCTOSIHHOM BeJIMYUHbI?
a)0

0) 1

B) ATOU BEJIMUMHE

I') KBaJpaTy 3TON BEIMYUHBI
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2. Yemy paBHa qucnepcus MOCTOSIHHON BeJIUYUHbI?

a)0

0) 1

B) ATOM BEJIMUMHE

T') KBaJIpaTy 3TON BEIHUUHBI

3. YUemy paBHa aucnepcus ciay4daiinoil BeJuduHbl Y=3X+5, ecian qnucnepcus X paBHa 2?
a) 18

0) 6

B) 11

r) 23

4. Yemy paBHO MaTeMaTH4YeCKOe OKHAAHHE CIYy4YailHON BenunHbl Y=4X+2, ecn
MaTeMaTu4ieckoe o:kugaanue X paBHo 3?

a) 14

0) 3

B) 18

r) 12

5. YeMy paBHO MaTeMAaTH4YeCKOE 0KHIAHHE CYMMBbI CJIy4YaWHBIX BETHYUH?
a)0

0)1

B) CyMM€ UX MaTeMaTHUYECKUX OKUJaHUN

I') IPOU3BEACHUIO UX MAaTEMAaTUYECKUX OKUJAHUN

6. Eciu Bce 3HAYeHHA CIy4YaiiHOM BeJIMYHHBI YBEJIUYUTH HA KAK0E-TO YMCJI0, TO KaK
H3MEHHUTCA €€ MaTeMaTHYeCcKoe o:Kuaanue?

a) He U3MEHUTCS

0) yBEJIMYUTCS HA 3TO YHUCIIO
B) YMEHBIIUTCS HA 3TO YUCIIO
I') YBEJIIMYUTCS B 3TO YUCIIO Pa3

7. Uemy paBHO MaTeMaTH4eCKOe O:KMIaHUE TPOU3BeAeHNS He3aBUCUMBIX CJIyYalHbIX
BeJNYUH?

a)0
0) 1
B) CyMM€ MaTEMaTUYECKUX O0XKHIaHUM

T') MPOU3BEICHUIO MATEMAaTUUECKUX OXKHIaHUHA
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8. IlocTosIHHYIO BEeJIMYNMHY BHIHECTH 32 3HAK JTUCIEPCUM:
a) HeJIb3s

0) MOKHO, IIPU 3TOM H3BJI€Ub U3 HEE KOPEHb

B) MOKHO, YMHOKUB IIPY 3TOM Ha N

') MO’KHO, BO3BE/IS [IPH 3TOM B KBaJpaT

9. Ilpu BbIHECEHHH MOCTOSTHHOM BeJIMYMHBI 32 3HAK MATEMATHYECKOI0 OKUAHUSA ITY
BeJIMYMHY:

a) BO3BOJAT B KBaJpaT

0) U3BJIEKAIOT U3 JAHHOW BEIMYMHBI KBAIPATHbIM KOPEHb

B) YMHOXKAIOT Ha N

I') IPOCTO BBIHOCAT 3a CKOOKHU

10. Ilpn BbIHECEHUM NMOCTOSIHHOM BeJIMYUHBI 32 3HAK JAMCIIEPCUM ITY BEJTHYHHY:
a) BO3BOJAT B KBaJpat

0) U3BJIEKAIOT U3 JAHHOM BEIMYMHBI KBAIPaTHBIM KOPEHb

B) YMHOXAIOT Ha N

I') IPOCTO BBIHOCAT 3a CKOOKHU

11. Eciin Bce 3HaYeHHA CIy4alHON BeJIHYMHBI YBEJMYUTh HA KAKOE-TO YHCJI0, TO KaK
U3MEHHUTCH e€ Tucrepcus?

a) He U3MEHUTCSA

0) yBEIMYUTCS HA ATO YHUCIIO
B) YMEHBIIUTCS HA 3TO YUCIIO
I') YBEJIMYUTCS B 3TO YUCIIO Pa3

12. Y xakoro pacnpeaejeHus C1y4aifHON BeJTMYNHBI BEPOATHOCTH PACCYMTHIBAIOTCH 110
¢popmyae bepnyiu?

a) [lyacconoBckoro

0) HOpMaJIbHOTO

B) OMHOMUATHHOTO

I') paBHOMEPHOTO

13. Kakoe u3 3THX pacnpeaeneHuil c1y4aifHON BeJIHYMHBI SBJISICTCS HENPEPbIBHBIM?
a) [lyacconoBckoe

0) reoMeTprUYECKOe

B) OMHOMUAJIbHOE

') paBHOMEPHOE
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14. Kakoe 13 3TUX pacnpeaejeHuil cIy4aiHOW BeJITMUYMHBI ABJISAETCHA IUCKPETHBIM?
a) TIOKa3aTeIbHOE

0) HOpMaJIbHOE

B) OMHOMHUAJIHLHOE

I') paBHOMEPHOE

15. Kak mo-apyromy Ha3bIBalOT (PDYHKUMIO IJIOTHOCTH BEPOATHOCTH JIIO00i HenpepbIBHOM
CJIYy4aiiHOM BeJIUYUHBI?

a) MHTErpajIbHas (QyHKIHSA

0) muddepennumanbHas GyHKIUAS
B) ¢pynkuus Jlamnaca

r) dynkuus ["aycca

16. Kak mo-apyromy Ha3bIBalOT (DYHKIUIO pacnpe/eeHus 1000 HelpepbIBHOM CIy4YaiiHOMI
BeJINYUHBbI?

a) MHTErpaIbHas (QyHKIHS

0) nuddepeHunanbHas QyHKIHS

B) ¢pyukuus Jlamnaca

r) dynkuus ["aycca

17. Kakas pyHKIUsSI HCIIOJIB3YeTCH B MHTErpajibHoi Teopeme Myaspa-Jlannaca?
a) UHTerpanbHasi PyHKIUS

0) nuddepeHnnanbHas QyHKIHS

B) QpyHkuus Jlamiaca

r) hynkuus [aycca

18. Kakas ¢pyHKIusi HCIIOJIB3yeTCH B JIOKAJIbHOU Teopeme Myaspa-Jlaniiaca?
a) UHTerpanbHasi pyHKIUS

0) muddepeHnranbHas GyHKITUS

B) Qpynkuus Jlamiaca

r) dynkuus [aycca

19. UnTerpaJ B 0eCKOHEYHBIX Npeaesaax oT GyHKIUH IJIOTHOCTH BEPOSITHOCTH HellpepbIBHOM
CJIYYaHHON BEeJHYMHBI PABEH:

a)0
0) mob6omy unciy ot 0 10 1
B) 1

T') MOJIOXKUTEITLHOMY YHUCITY
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20. Kakue 3HaueHHUs MOKeT NIPUHUMATH PYHKUMS NJIOTHOCTH BEPOSITHOCTH HeNpepPbIBHOM
CJIy4aiiHOW BeJTMYMHBI:

a) J1oOble HEOTPULIATEIbHbIC 3HAYCHUS

6)or 0 1o 1

B) JIFOOBIE MMOJIOXKUTEILHBIC 3HAUCHUS

r)or-1 7o 1

21. Kakue 3HaueHHUs MOKeT NIPUHUMATH (PYHKUMS pacnpeaeeHus CIyYalHOW BeJNYUHbI:
a) J1oObIe HEOTPULIATEIbHBIC 3HAYCHUS

6)or 0 mo0 1

B) JIFOOBIC ITOJIOXKUTEIILHBIC 3HAUCHUS

r)or-1 g0 1

22. ®yHKIHA pacnpeaeJeHus1 J00i cay4YaiHO! BeJUYMHBI eCTh (PYHKIUS:
a) HeyObIBaroIas

0) yObIBaromias

B) HEBO3pacTaroas

T') BO3pacTaromias

23. @yHKIHSA IVIOTHOCTH BEPOSITHOCTH HENPEPbIBHOM CJIy4aiiHON BEJMYUHBI €CTh ... €€
(pynxkuumn pacnpenenenus

a) MPOU3BOIHAS

0) nepBooOpazHas

B) QpyHkuus Jlamiaca
r) hynkuus [aycca

24. @yHKuuA pacnpeaeeHls HeNPepbIBHOM CIy4YaiHON BeJIUYHHBI €CTh ... ¢ pyHKInu
IUIOTHOCTH BEPOATHOCTH

a) MPOU3BOTHAS
0) nepBooOpazHas
B) pynkuus Jlannaca

r) dynkuus ["aycca

HUTorosnii Tect

I.BQPOHTHOCTLIO COOBITHS HA3LIBAETCS:
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a) IPOM3BEACHUE YUCIIAa HCXO0B, OJAronpUsATCTBYIOIINX MOSBICHUIO COOBITHS Ha 00IIIee YHCII0
HCXOJ0B
0) cymMa ymciia MCX0JI0B, OJIarONpUATCTBYIOIINUX MTOSBIEHUIO COOBITHS U OOILEro Ynciia HCXO10B

B) OTHOILIEHHE YHMCJIA UCXO0/0B, 0JIAaroNPUATCTBYIONIUX MOSIBJIEHUIO COOBITHS, K 001IEMY YU CITY
HCXO0/10B

T') Pa3HOCTH OOIIETO YHCIa UCXOI0B M OJIArONPUATCTBYIOUINX MOSBICHUIO COOBITHS YUCIIAa HCXOJI0B
2. B xakux npejgesiax 3aKk/J04YeHa BEPOSITHOCTD NMOSIBJIEHUS CIy4aiiHOTro coObITHSI?
a) awooe yuciao ot 0 1o 1

0) m000€ TOJIOKUTEIIBHOE YHCIIO

B) J11000€ HEOTPHUIATEIIHHOE YUCIIO

r) moboe yucio ot -1 1o 1

3. UeMy paBHA BepPOSITHOCTb JOCTOBEPHOI0 COOBLITHSA?

a) 0,5

0)0

B) 1

r) 0,25

4. Yemy paBHA BEPOSITHOCTH HEBO3MOKHOI'0 COOBITHA?

a) 0,5

0)0

B) |

r) 0,25

5. Eciin 1Ba coOBITHSI HE MOTYT MPOU30ITH OJHOBPEMEHHO, TO OHH HA3BIBAKOTCS:
a) HEBO3MO>KHBIMU

0) COBMECTHBIMU

B) HE3aBUCUMBIMH

I') HECOBMECTHBIMH

6. Eciin 1Ba cOOBITHSI MOTYT NPOU30TH OJHOBPEMEHHO, TO OHU HA3BIBAIOTCH:

a) 3aBUCUMBIMHU

0) COBMECTHBIMH

B) HE3aBUCUMBIMH

I') HECOBMECTHBIMU

7. I3 kooabl 52 kapT HayAa4dy BhITATHBaeTcs oHa. KakoBa BepOSITHOCTB, UTO 3TO Oy1eT
KOpPOJIb MUK?
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a) 1/52
6) 1/4

B) 1/13
r) 1/52!

8. Moneta 0bli1a moaopomena 10 pa3. “I'ep6” Boinaa 4 paza. KakoBa yacrocth
(oTHOCHUTEJIbHASI YACTOTA) BbhINa/leHus “repoa”?

a)0

0) 0,4

B) 0,5

r) 0,6

9. CymMoii 1BYX COOBITHI HA3bIBAETCS:

a) HOBOE COOBITHE, COCTOSIIICE B TOM, YTO IPOUCXOAT 00a COOBITUSI OJTHOBPEMEHHO

6) HOBO¢€ c06bITl/le, CoCTOsIIEEC B TOM, YTO IMMPOUCXOIUT WM IIEPBOE, HJIIK BTOPOEC, UJIN 00a
BMECTE

B) HOBOE COOBITHE, COCTOSIIIEE B TOM, UTO MPOUCXOAUT OJTHO, HO HE IPOUCXOAUT JPYroe.

') HOBOE COOBITHE, COCTOSIIEE B TOM, YTO MPOUCXOIUT OJTHO WIIH JIPYTOe

10. ITponsBenennem ABYX COOBITHI HA3BIBACTCSH:

a) HOBoOe cOo0bITHE, COCTOsIIEe B TOM, YTO IPOMCXOAAT 00a COOBITHS OJHOBPEMEHHO

0) HOBO€ COOBITHE, COCTOSIIEE B TOM, YTO MMPOUCXOIUT UITH NEPBOE, UM BTOPOE, UIT 002 BMECTE;
B) HOBOE COOBITHE, COCTOSIIIEE B TOM, UTO MPOUCXOJUT OJTHO, HO HE IPOUCXOAUT JPYTOe.

I') HOBOE COOBITHE, COCTOSIIIEE B TOM, YTO HE IPOUCXOIAT 00a COOBITUS

11. BeposiITHOCTH CJIy4ailHOTO COOBITHUSA:

a) 0oJsibIIe HYJIS M1 MEHbIIE eIMHULbI

0) paBHa HYJIIO

B) paBHA €AMHULIE

r) 11060€ Yncio

12. Kakue coObITHSI HA3bIBAIOTCS TUIIOTE3amMu ?

a) Mo0ObIe TOTTAPHO HECOBMECTHBIE COOBITHS

0) MONapHO HECOBMECTHBIE COOBITHS, 00beIMHEHHE KOTOPBIX 00pa3yeT J0CTOBEPHOE COObITHE
B) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHI

T') COBMECTHBIEC COOBITHS

13. ®opmyasl Baiieca onpenesitor:

a) alpHOPHYIO BEPOSITHOCTh TUIIOTE3BI,
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0) arocTepUOPHYIO BEPOSTHOCThH TUITOTE3HI,
B) BEPOSITHOCTH THIIOTE3bI
T') TUIIOTE3Y

14. ABTOMOOMJIIO MOKeT OBITH NPUCBOEH HOMep, cocTostuii u3 4 uudp: 2, 4, 6, 8. Hudpo! B
HOMepe NMOBTOPATHCA He MOryT. Torga MakcuMaJIbHOe KOJIMYeCTBO aBTOMOOMJIeil, KOTOPBIM MOTYT
ObITh NPHCBOEHBI TAKHE HOMepPa, PABHO

a) 24
0) 18
B) 28
r)32

15. Cpenu 50 uznennii Bcrpevaercs 2 HecraHAapTHbIX. Hayran B3siTtoe n3genue okaxercs
HECTAH/IAPTHBHIM C BEPOSITHOCTBHIO, PABHOHM ...

a) 1,2

0) 0,2

B) 0,04

r) 1,04

16. /IucKpeTHYIO CAyYalHYI0 BeJJHUYMHY 32/1a10T:

a) yKa3bIBas €€ BEepOSITHOCTH

0) yka3biBasi €€ 3aK0H pacnpeaejeHust

B) NTOCTaBUB KaXXIOMY 3JIEMEHTAPHOMY HCXOJy B COOTBETCTBHE
JNIEUCTBUTEIILHOE YUCIIO

T') IEPEYUCINUB €€ 3HAYCHUS

17. Yemy paBHO MaTeMaTH4YeCKOe 0:KUIaHHUE NMOCTOSIHHOMH BeJTUYUHBI?
a)0

0) 1

B) DTOM BeJIMYUHE

T') KBaJIpaTy 3TON BETHUUHBI

18. Uemy paBHa Aucnepcusi NOCTOSIHHON BeJIMYMHBI?

a)0

0)1

B) OTOM BEJIMYUHE

T') KBaJIpaTy 3TON BETHUUHBI

19. Yemy paBHa aucnepcus ciay4daiinoit BeauuuHbl Y=3X+5, eciin aucnepcus X papHa 2?
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a) 18
0)6

B) 11
r) 23

20. Yemy paBHO MaTeMaTHUYeCKOe OKHIAHNE CAYyYaAHHOH BeanunHbl Y=4X+2, eciiu
MaTeMaTu4yeckoe oxkujaanue X paBHo 3?

a) 14
0)3

B) 18
r) 12

21. Kak Ha3bIBAKOTCS IBA COOBITHSI, CyMMa KOTOPBIX €CTh COObITHE J0CTOBEPHOE, a
Nnpou3sBeJeHue — coObITHE HEBO3MOKHOE?

a) MPOTUBOIIOJIOKHBIC
0) HeCOBMeCTHbBIE

B) PaBHOCHJIbHBIC

I') COBMECTHBIC

22. OTHOIIEHHEM YHCJIA cJ1yyaes, 6.]'IaI‘OI[pI/lHTCTByIOHII/lX COOBITHIO A, K Y4CJTYy BCEX
BO3MO’KHBIX CJIYy4Ya€B HA3bIBACTCH...

a) BepOsITHOCTDH

0) MaTeMaTH4eCcKoe OXKHUIaHNE

B) YHCJIO COUETaHUI

I') YUCJIO pa3MeIIeHui

23. BpocaoT urpajibublii Kyouk. Haiiiure BeposiTHOCTH BbINaJeHUsI TPAHU € 6 0OUKAMMU:
a) 1/9

0) 1/6

B) 1/2

r) 1/36

24. B ypHe 2 6eabIX u 3 yepHbIX 1apa. Beinnmarot map. HaiiTn BeposiTHOCTB TOT0, YTO ITOT
map — OeJibIi

a) 12
6) 1/5
B) 4/25
r) 2/5
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25. B kopoOke 4 cTaHIAPTHBIX U 2 OpakoBaHHbIX JeTaau. [loapsaa BLIHUMAIOT B AeTaJH, NPH
3TOM He BO3BPALIAIOT HX 00paTHO B KOpoOKy. HaliTu BepoSATHOCTD TOr0, 4YTO 00€ BHIHYThIE 1eTAJIN
— OpakoBaHHbIe.

a) 2/6

0) 4/36

B) 2/30

r) 1/3

26. KakoBa BepOsSITHOCTH BbINIAJ€HHSI «OPJia» NPHU MOA0PACHIBAHUN MOHETHI?
a)1/2

6) 0,33

B) 0,1

r) 0,25

27. Ilpn KaKoM yCJIOBHM BapHAIMOHHBIH PSA HA3bIBAETCS JUCKPETHBIM?

a) ecJid JII00Oble €ro BAPUAHTHI OTJIMYAIOTCS HA MOCTOSTHHYI0 BeJINYMHY
0) eci Bce €ro BapHaHTHI LIENIbIe Yrcia
B) €CJIM BCE €r0 BAPHAHTHI MOJIOKUTENBHBI
I') €CJIM BCE €r0 BapHaHThI paBHbIE YUCIIA

28. Kak Ha3pIBaeTcsl cyMMa NPOM3BeleHMi BceX 3HAYeHN i IMCKPETHOM ciIy4yaiiHOW BeJIMYHHBI
X Ha COOTBETCTBYIOLIIME UM BEPOSITHOCTH?

a) MaTeMAaTHYECKUM OKHIAHUEM
0) nucnepcueit
B) CPETHUM KBaJIPaTUYECKUM OTKIOHEHUEM

F) 3aKOHOM pacHpCACICHUA

29. U3 reHepajibHON COBOKYIIHOCTH M3BJIeYeHa BbIOOpPKa o0bema n = 100:

Toraa oTHOCHTEJIbHASI YaCTOTA BapMaHThI Xj = 4 paBHa ...

2) 0,28
0) 0,25
B) 1,45
r) 0,33
30. Kak Ha3bIBAKOT CTyNEeHYATYI0 QUTYPY, COCTOSIIYIO U3 MPSIMOYT0JIbHUKOB, OCHOBAHUSIMH
i3
Ao

KOTOPBIX CIYy:KAaT YaCTUYHBIC HHTEPBAJbI IJIMHOIO h, 4 BBICOTHI paBHbI OTHOLICHUIO
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a) TIOJTUTOHOM
0) rucrorpamMmoii
B) AMarpaMMon

T') pacmpeaeiieHueM

KonTposabHbie padoThl
KonTtpoabnas padora Ne 1.
Bapwuanr 1.

1. Tpu cTpenka CTpensioT B LieJIb HE3aBUCUMO APYT OT Apyra. [IepBblil CTpesiok nonajgaeT B UElb C
BepoATHOCTHIO 0,6, BTOpOii — ¢ BepoaTHOCThIO 0,7, a TpeTuit — ¢ BeposiTHOCThIO 0,75. HailTh BeposiTHOCTD
XOTs1 OBl OJTHOTO MONAJAAHUS B LI€Jb, €CIIHM KaXKbI CTPEJIOK ClI€TaeT [0 OJHOMY BBICTPEIY.

2. Oxupnaercs mpuObITHE TPEX CyIoB ¢ ppykTamu. CTaTUCTUKA MTOKA3BIBALT, 94TO 1% CyZ0B MPUBO3UT
TOBap, HENPUTOJIHBIM K MOJIb30BaHUI0. HaillTu BEpOATHOCTH TOTO, UTO

a) XoTs OBl JiBa Cy/1Ha IPUBE3YT KAYeCTBEHHBIN TOBAp;
0) HM OJTHO CyJTHO HE MPHUBE3ET KAYECTBEHHBIN TOBAp.

3. B cpennem 5% cTyneHTOB (PMHAHCOBO-KPEAUTHOTO (paKyJIbTeTa CAAI0T HK3aMEH I10 BBICIICH
MaTeMaTHKe Ha «OTIU4HO». HaliTi BeposiTHOCTB TOro, uTOo M3 100 Hayaauy BEIOpAHHBIX CTYAEHTOB ATOTO
(bakynbpTeTa CAayT SK3aMEH 10 MATEMaTUKE HA KOTIIMYHON:

a) JIBa CTYJICHTA;
0) HE MeHee IISATU CTYICHTOB.
Bapmuanr 2.

1. Cpeau 20 ogMHAKOBBIX 110 BHEIIHEMY BUAY TeTpanei 16 B knetky. Haynauy B3sun 4 terpanu. Haittu
BEPOATHOCTH TOTO, UTO U3 HUX

a) JIBe TeTPaaM B KIETKY;
0) X0Tsl OBl OJTHA TETPa/b B KIETKY.

2. C xoHBeiiepa cxoauT B cpeareM 85% uznenuii mepBoro copra. CKOJIBKO U3ACIUA HEOOXOUMO B3ATh,
9TOOBI C BEpOATHOCTHIO 0,997 OTKIIOHEHME T0JIM U3/CIIUN TIEPBOTO COpTa cpear oToopanHbIX ot 0,85 He
npeBocxoauio 0,01 (mo abcomoTHOM BETUINHE).

3. U3 MOCTYIIMBIIUX B Mara3mH TeJ'Ie(I)OHOB TPEThA 4aCThb Oeioro OBeTa, OAHAKO, ONIPCACINUTDh IBET MOXKHO
TOJIBKO ITOCJIC BCKPBITHA YIIAKOBKH. Haiitu BEPOATHOCTL TOT'O, UTO U3 MICCTH PACIIAKOBAHHBIX TeJ'Ie(bOHOB

a) JIBa ammapara OeJioro IBeTa;

6) X0Tst OBl OJIMH anmapaT OesIoro 1BeTa.
KonTtpouabHnas paGora Ne 2

BapuanTt 1

1.3akoH pacnpeneneHus TUCKPETHON CITy4aifHOW BEIMUMHBI X UMEET BU/I;
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Heo0xoaumo:

a) COCTaBHTh 3aKOHBI PACHIpeIeIeHNs CTydaiiHbIX BenmumunH Y = 2X u Z = X?;

0) BBIYMCIUTh MaTEMAaTUYECKOE OKUAAHNE U JUCIIEPCUIO CITy4aifHOW BEJIMYMHBI Y
B) MOCTPOUTH TpauK PyHKIUHN paclpeieeHus CIyYaifHO! BEeTUYNHBI Z.

2. CyTOYHBIN pacxo/l BOJIbI B HACEIICHHOM ITYHKTE SIBJIACTCS CIIy4ailHOM BETMYMHOM, CpeiHEe
KBaJipaTuueckoe oTkJIoHeHrne koTopoi paBHO 10000 1. OnieHuTh BEPOSTHOCTH TOT'O, YTO PACXO/]l BOJIbI B
3TOM ITyHKTE B T€UEHHE JIHS OTKJIOHUTCS OT MaTeMaTu4yeckoro oxxunanus He 6onee yuem Ha 25000 1 (1o
aOCOJIIOTHOW BEJIMYUHE).

Bapmuanr 2

1. 3axoHbl pacnpesiereHusl ciaydaiHbIX BeJIMYUH X 1 Y 3a/1aHbl Ta0JIMLaMu:

Yi

Pi

?

0,4

Pi

0,3

?

0,5

Haittu:

a) BepositHocTH P(X = 0) u P(Y = 2);
0) 3aKOH pacmpeeneHus cirydaitHo BenmnunHbl Z = X — Y
B) auctnepcuio D(Z).

2. O06BeM MmpoJiaxk B TeUYEHHE MeCAIla — OTO CaydyaiiHas BEIMYUHA, TOYHHEHHAS] HOPMAIILHOMY 3aKOHY
pacnpenenenus ¢ mapamerpamu a = 500 u ¢ = 120. Haiitu BepoITHOCTH TOTO, 4TO 00bEM TOBapa B
JTAHHOM Mecslie 3aKiItoueH B rpanunax ot 480 mo 600.

KpI/ITepI/II/I U IIKaJIa ONCHUBAHUSA 110 OICHOYHOMY CPCACTBY «KOHTPOJIbHAA pa60Ta»

[IIkana oneHnBaHUs Kpurepuii onieHuBaHus

S) KonrtpomnbHas paboTa BBIIIOJTHEHA Ha BHICOKOM YPOBHE (IIPaBUJIbHbIC
oTBeThI nanbl Ha 90-100% BompocoB/3aaaq)

4 KontposbHas paboTa BBIIIOJHEHA HA CPEIHEM YPOBHE (IIPAaBUIIbHbIC
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OTBETHI AaHbl Ha 75-89% Bompocos/3amay)

KonTposibHas paboTa BbINOJIHEHA HA HU3KOM ypPOBHE (IIPaBUIIbHbBIC
otBeThl JaHbl Ha 50-74% Bompocos/3aaay)

KontponpHas paboTa BEIIIOJHEHA HA HEYIOBJICTBOPUTEIBHOM
YpOBHE (IpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)
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TunoBble BAPHAHTHI JOMAIIHUX 3aaHUM:

Cemecmp 1.
Bapuant Ne 0

1. laHbl KOOpAMHATHI BEPUIMH TpeyrojapHuka ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heo0OxonuMo HalTH:
— JIIMHY CTOpOHBI AB;
— ypaBHeHue ctopoH AB u BC u ux yrioBsie K03 PpHULIHUEHTHI;
— yroa Y mexnay npsimeimu AB u BC B pannaHnax;
— ypaBHeHUE BbICOTHI CD U ee IuHy;
— ypaBHeHUE MeauaHbl AE ¥ KoOpAMHATHI TOUKH KTiepecedeHus: 3TOH MeluaHbl ¢ BeicoTon CD;
— ypaBHEHUE NPsAMOIL, KOTOopas MPOXOAUT uepe3 TouKy K mapasuienbHO K cropoHe AB;

— KOOpAHWHATHI TOUYKH F (Xg, YF), KOTOpask HAXOAUTCS CHMMETPHYHO TOYKE A OTHOCUTEIILHO TPSIMOKN
CD.

2. Mano: touka A(2; 5) u npsimasg y = 1. HeoOXoauMO COCTaBUTh ypaBHEHHE I€OMETPUUECKOr0 MecTa
TOYEK, PABHOYAAJIEHHBIX OT 331aHHON TOKU A(X,, V4) U IIpsIMOIL y = d.
[losyueHHOE ypaBHEHHE IPUBECTH K MPOCTENUIIEMY BUY U TOCTPOUTD I'paUK KPUBOH.

3. 3amaHbl JABE CHCTEMbl JIMHEHWHBIX ypaBHEHHMH. Pemmth mnepByro cuctemy weronom Kpawmepa.
[TomyyeHHBI NpU pELIEHUU IMEPBON CHUCTEMbI pe3yJbTaT INPOBEPUTH C MOMOLIbIO MeToJa OOpaTHOM
Marpulbl. Bropyo cucreMy pemunTs ¢ momMoubsio metoa ['aycca.

3x1 + 2x2 - 1X3 = 11, 1x1 + 2x2 - 1X3 = 1,
4x, — 1x, + 4x3 = —10, 3x1 + 5x, — 1x3 =1,
1x; +3x, —2x3 =9 4x, +7xy —2x3 =2

4. JTansl koopAMHATHI BepInH nupamuast ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8;,—9),D(2; —1; 2).
Heob6xonumo:
— 3amnucath BeKTOpI)IE AC, AD B OPTOHOPMAJILHOM cHcTeMe {T, 7, E} U HaWTH MOJIYyJU 3TUX
BEKTOPOB.
— Haiitu yron mexny BeKTopaMu AB u AC.
— Haiitn npoeknuro BekTopa AD na BEKTOP AB.
— Boruucnuts miomaas rpanu ABC.
— Haiitu 06beM upamust ABCD.

5. JlaHbI KOOPAMHATHI YETBIPEX TOUEK:
A(=3; =2; —4),B(—4; 2; =7),C(5; 0; 3),M(—1; 3; 0).
Heo6xonumo:
— CocraBUTh YpaBHEHHE IUTOCKOCTH (), KOTOpast MPOXOAUT uepe3 TOUkuA, B u C.
— CocTaBUTh KaHOHHUYECKHE YpaBHEHMsS IpPAMOM, KOTOpas NPOXOAMT dYepe3 Touky M
MEPIEHIUKYIISIPHO K INIOCKOCTH (.
— HaiiTu ToukM nepecedeHHs] IOJIYy4EHHOM MpsAMOM € IUIOCKOCTBIO (@ M C KOOpAWHATHBIMU
nnockoctamu X0Y,X0Z,YOZ.

— Haiitu paccrostnue ot Touku M 110 miockoctu Q.

6. BeruncnuTs crneayronme npeaeisl (He noab3ysachk npaBuiaoM Jlonurans).
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" x3—2x%+3 " x2+2 o 2x%*—3x-2
*oe 4x2 + 3x + 2 o 3xZ + 2x — 1 *22 %% + 3x + 10
3x2+8x +5 o Vx+4-1 . 2—+Vx-3
im ————— lim ————— lim————
x->-13x%2+9x+ 6 x>-3 x2-—9 x=7 x%—49
J— 1 2
lim 1 cos4x; im sin3x lim(1 + 4x)
x-0  x? x-0 tg2x x=0

x+2

I (x—l)
xl—r}(l) x+ 3

7. BamanHyro ¢yHkuuro Yy = f(x) wuccnenoBaTh Ha HEMPEPHIBHOCTh M BBIACHUTH XapakTep TOYEK
paspbiBa. Crenath cXeMaTu4ecKuid rpaduk
{ x?, ecit x <0
X

T
. Flx) = tg=, ecm 0<x< >
x) = 42-x m
f&) 1, ecau x> >

8. HaiiTu nepByro IpoM3BOAHYIO V', 3aJaHHBIX (QYHKLIHUIA:
2(3x° + 4x* —x = 2) y=x—ln(2+ex+2 ezx+ex+1)

Y= 15vx + 1
y = arctg (_tgx — ctgx) = sinV3 + L sin"3x
V2 y =S 3 cos6x
9. Haiitu nepByro NPOU3BOIHYIO ' 33laHHBIX (DYHKIIHI:
3t7 +1
ST
y = (arctgx)(l/z)ln(arctgx) y=x- eV t3
y = sin (; + t)

10. Jlana ¢ynkius y = f(x) u 1Ba 3HAUEHUS apryMeHTa X; U X,. HeoOXxoauMo HalWTH NpUOIMKEHHOE
3Ha4YeHUEe JaHHON (DYHKIMU NPH X = X,, UCHOJB3Yys €€ 3HAUEHUe NPU X = X; M 3aMeHsst mpupoct Ay
¢byskumu y = f(x) coorBeTcTBYtommM auddepernuanom dy:

y = V3x% + 8x — 16; y = cos(x);
X, = 4:x, = 3,94 X, = 60° x, = 63°.

11. BBITOTHUTH MOTHOE MCCIIEIOBAaHUE 3a/IaHHBIX (PYHKITUN U TTOCTPOUTH UX TpaduKH:

3 2x
y=x +4 yze_ y=x3—-3x%+3

x2
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12. Ucnonb3yst MeTo bl AuddepeHIInanbHOTO BRIYUCICHUS, PEIIUTh CACAyoNne (GU3HuecKue 3a/1auu:
y t
1. Tlpu moaroToBKe K PK3aMEHY CTYACHT 3a t JHEW n3ydaer (m)-m qacTh Kypca u 3a0biBaet (o - t)-

10 yacTh. CKOJNIBKO JHEW HYXHO MOTPATUTh HA MOJATOTOBKY, YTOOBI Oblila U3yYyeHa MaKCUMaJIbHas
qacTh Kypca? Pemmuts 3a1auy npu ycnosuu, uto k = 3o = 1/48.

2. Tenmo wmaccoit my = 3000 kr magaeT C BBICOTBHI H METpOB W TepseT Maccy (cropaer)
MpONopLUHUOHAIbHO BpemeHu mnaaeHud. Kosdduument nponopumonansuoctu k = 100 kr/c.
Cuutas, 4ro HavyaibHas ckopoctbly =0, yckopenueg = 10M/c, HalTH HAUOOIBIIYIO
KHHETHYECKYI0 DHEPTUIO Tena. PemuTe 3anauy npu ycinosuu, yto H = 1805 M.

Cemecmp 2.
Bapuant Ne 0
1. BeIuMcIuTh Heolpe1esIeHHbIE MHTEIPaJIbl:
f 7x3 + 40x — 96 . f dx szcos4xdx
X; —¥ .
2x* 4+ 5x3 — 12x2 xVx? — 16
2. BeluncnuTe onpeaeneHHbli HHTErpall:
3
j‘ 4xdx
) JBx—8)2-2V3x—8+4
3. BeruucauThb miaomaas GUrypsl, orpaHMueHHOM napaboaamu:
2
x b
=—— 1 =——+3 6
y > X+ y > +3x +

4. BBIYUCIUTh HECOOCTBEHHBIM HUHTCIrpaJl, WJIN YCTAHOBUTD €TI0 pACXOANUMOCTh:
(o)

J‘ dx
x2 +4x + 13
1

5. Uccnenosath Gpynkuuio z = f(x,y) Ha SKCTpeMyM:
z=xy—x*—-2y*+x+ 10y — 8.

6. Haiitu o61ee pemenue (o0muit mHTErpa) nupdepeHuaibHOro ypaBHEeHHS:
8x + 5y
I

|y "~ 5x —2y

7. Hano nuddepeHunanbHOE ypaBHEHHE BTOPOrO MOPAJKA, KOTOPOE JOMYCKAeT MOHUKEHHE MOPSIKa.
Haiitu yacTHOE perieHue, KOTOpoe yJIOBIETBOPSIET 3aJaHHBIM HaUaJIbHbBIM YCIOBUSIM.

xy" =y —x2=0,y(1) =4/5,y(1) =3.

8. 3agaHo nuHeHOoe HeolHOpoaHOe AU depeHnnanbHoe ypaBHEHHE BTOPOTo MOPSAIKA C MOCTOSHHBIMU
koapdunmentamu. HailiTu dyacTHOoe perieHHe, KOTOPOE YAOBJIETBOPSET NPUBEIECHHBIM HadalbHbIM
YCIIOBHSIM.

y" —2y' —8y =16x?+2,y(0) = 0,y'(0) = 5.
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9 PemmnTh cHCTEMY ypaBHEHUM M HAWTH YaCTHBIE PEUICHHS, KOTOPBIE YIOBJIETBOPSIOT MPUBEACHHBIM
Ha4YaJIbHbIM YCJIOBUSM.

gy S
ac XY
dy

= 2y,
at x+ 2y

x(0) =1,y(0) = 3.

Kpurepuu u mkajia OLeHMBAHUS 110 OLIEHOYHOMY CPEJICTBY «MHJAUBUIYaJbHbIC 3aaHUD)

Ikana OILICHUBaHU Kputepuit onenuBanus
(uHTEpBa OAIIOB)
3aureHo [IpaBunbHO pemensl 90-100% 3anannii
He 3auTeno [IpaBunbHO pewieHbl MmeHee 90% 3aganuit

OueHouHbIe CPpeACTBA IJIsl POMEKYTOYHOM aTTecTaluM (3a4/3K3aMeH)

Cemecmp 1.
3a4éT BBICTABISICTCA MPH YCIOBHUU BBIMOJHEHHUS CTYJCHTOM BCEX MEPONPHUSTUN TEKYIIETO
KOHTPOJIS C MOJIOKUTEIBHBIM PE3YIbTaTOM.

Tunosoii bunem. Cemecmp 2.

buner Ne 0
Yacrs |. Teopetnueckuii Bompoc.

(IToxHOCTBIO PacKpbITHIA BOIPOC OLleHHUBaeTcs B 1 6ainn).
1. ITonarue nepBooOpa3HOit

Yacrs 1. 3aganre HauaabHOTO YPOBHS CIIOKHOCTH.
(ITpaBusIbHO BBINOJIHEHHOE 3a/1aHUE OIIEHHUBaeTCs B 2 6aia).

1. HaiiTu penienust ypaBHEHUM 2. BeIuMCIINTD HEONIPENETIEHHBIN HHTETPAI
y" +3y' =0. f(x2 + 2x + 3)dx
Yacrs |11. 3aganue 6a30BOro ypoBHsI CII0KHOCTH.

(ITpaBunbHO BBIIOJHEHHOE 3aJjaHE OlleHUBaeTcs B 1 6amn).
3. [IpounTerpupoBaTh pallMOHAIBHYIO APOOb
(2x + 16)dx
J Gr D+ ax+13) >

4. Jlna ¢pynkuuu u = 5x%y — 3xy + x> HaliTu TpagMEHT U NPOM3BOAHYI0 B TOouke A IO
HANPaBJIEHHUIO BEKTOpa S = AB: A(1;2;-1),B(3;—1;0).

Yactsp V. 3aganne MOBBIIEHHOTO YPOBHS CIIOKHOCTH.
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(ITpaBmiIbHO BBITIOTHEHHOE 3a1aHue — 1 Oasm).
1. HaiiTu penienust ypaBHEHUM
y" + 3y" = 3xe™3%;

Ymeepoicoeno na 3acedanuu kageopwvr [IM, npomokon Ne_ om 20 e
3aBenyronui kadeapoit ooy. Manwiii B.B.
JlexTop ooy. Manwiui JI.B.

Teoperudeckne BONpoChI
llepeuenv 6onpocos « ox3ameny (3auemy) no pasdeny «Teopus eepoamuocmen u
MamemamuyecKas Cmamucmukay

1. IIpenMeT 1 OCHOBHBIE ONIPEAEIECHUSI TEOPHH BEPOSITHOCTEH.

2. Kiaccuueckoe omnpezneneHue BepossTHOCTU. CBOICTBa BEPOSTHOCTH, BBITEKAOIINUE U3
KJIACCUYECKOro onpezaeneHus. [lpumepsr.

3. CratucTuyeckoe OnpeesieHHe BEpPOSTHOCTH, €0 OCOOEHHOCTH M CBSI3b C KJIACCUYECKUM
OIIpECIICHUEM.

4. Ilonnast rpymnna HECOBMECTHBIX COOBITHUIH, INPOTUBOINOJIOKHBIE COOBITHS, CBOWCTBA WX
BEPOATHOCTEH.

5. 3aBucCHMBbIC U HE3aBUCUMBbIE COOBITUS. Y CIIOBHBIE U 0€3yCIIOBHBIE BEPOSTHOCTH.

6. Teopembl YMHOXKEHHSI BEPOSITHOCTEH.

7. TeopeMsl CII0KEHUs BEPOATHOCTEMN.

8. ®opmyna nonHo# BepositHocTH. Popmyna baiieca.

9. Kom0OunHaropuka: pa3MelleHHUs, COYETaHUs, IEepPEeCTAaHOBKU. Pa3MmelleHus, COYeTaHUs U
IIEPECTAaHOBKHU C MOBTOPEHUSAMU. [Ipumepsl.

10. Cnyuaiinple BEIMYUHBI M Cily4ailHble COOBITHS. JIMCKpeTHbIE M HENpepbIBHbIE CIydaliHbIE
BEJIMYMHBI. 3aKOH paclpe/IesIeHNs CIIy4aiiHON BEIMUMHBI U CLIOCOOBI €ro 3aaHHUs.

11 YucnoBele XapakTEpUCTHUKH CIIy4aliHbIX BeIW4YWH. HavanbHble M IIEHTPAJBbHBIE MOMEHTHI.
AcHuMMeTpHs U dKCIIECC.

12 Marematuueckoe OXHUAaHUE Ciy4daiiHOM BenuuuHbl. Ero cmeicn u mpumepsl. CBoiicTBa
MaTE€MaTHYECKOr0 OXKUIAHUS.

13. Jluciepcus u cpeaHee KBaJpaTUUYECKOE OTKIIOHEHWE CIIydailHOW BeMW4YuHBbI. VX cMbICH U
IpuMepsl Beraucienns. @opmyiibl 11 BBIYUCIEHUS aucnepcui. CBOMCTBA AUCTIEPCHH.

14. MaTtemaTndeckoe OKHJaHUE, TUCIEPCHUS U CPEAHEE KBAPAaTUYECKOE OTKJIIOHEHNE YaCTOThI U
YaCTOCTH.

15.®opmyna bepunymnu. bunomuansHoe pacnpenenenue. HauBeposTHeiilliee 4ynuCIO MOSBICHUM
COOBITHSL.

16.@opmyna [lyaccona. 3akoH pacnpeieneHus: BEpOsITHOCTEH PEeKUX COOBITHIA.

17. I'nnepreomMeTpuiecKkoe paclpeieacHue.

18. PaBHOMEpHOE pacnpeeneHue.

19.HemnpepbiBHBIE ciaydaiiHble BenuuuHbl. JluddepeHunanbHas U UHTErpajibHas (YHKIUU HUX
pacIpeneseHus, UX CMBICII U CBA3b MEXIy HUMM.

20. BeposTHOCTh monafaHus ClIy4aliHOM BEIWYHMHBI B 3aJlaHHBIM MHTEpBaji. BepodaTrHocTs TOrO,
YTO HENpEephIBHAS Clly4alHas BEJIMYMHA IPUMET TOYHO 3aJaHHOE 3HAUYCHHUE.

21. HopmaneHoe pacnpenesneHue. [IMOTHOCT, HOPMabHOIO pacHpelesieHuss U €€ CBOMCTBa.
@yHKIUA pacnpenelIeHUs HOPMAJIBHO PaCIpeIeICHHON CIIy4aiiHOW BEJIMUUHBI.



76

22. HopmupoBaHHOE (CTaHAAPTHOE) HOPMAIBLHOE pacIpeieiICHHE.

23. ®ynknus Jlamaca: rpaduk, CBOMCTBA, TAOIUIIB.

24. BeposTHOCTh IONAJaHUS HOPMAJIbHO PACHPENCIIEHHON Cily4allHON BEJIMYMHBI B 3a/laHHBIN
UHTEpPBAJL.

25.BepoATHOCTh 33JJaHHOTO OTKJIOHEHMsS HOPMaJbHOW CIy4yallHOM BEJIMYMHBI OT CBOEIO
MaTemMaThueckoro oxxunanus. [IpaBuno Tpex curm.

26. JlokanbHas Teopema Jlarmaca.

27. nterpanpHas Teopema Jlamaca.

28. 3akon Oonpmux yucen. [lonstue o Teopeme Yebpimena (00muii cirydaii). 3HaueHHE TEOPEMBI
YeOnieBa.

29. 3akoH 60nb1Kx uucen. Teopema bepryim.

30. [TonsiTHE 0 LIeHTpaIBLHOM TIpeaeabHON Teopeme JIsmyHoBa.

31. Ilpeamer u OCHOBHBIE 3a/1a4¥ MAaTEMaTUYECKON CTATUCTUKH.

32. BapuauuoHnHele psnsl. Bunel Bapuannu. I'paHuisl MHTEpPBaJIOB B BapHallMOHHBIX pslax,
BEIMYMHA UHTEpBaia. HakonaeHHble 4acTOTHI.

33. I'paduueckoe n3o0pakeHNe BapHALUMOHHBIX PSAIOB.

34. YucnoBble XapaKTepUCTUKH BapUalluoHHOro psaa. Cpenusist apudpMeTryeckas U ee cBOiCTBa,
MOJIa U ME/IMaHA.

35.I1oka3atenu KoyieOJEMOCTH: BapUallMOHHBIN pa3Max, AMCIEpCUs, CTaHIapTHOE OTKJIOHEHHE,
K03 (ppuImeHT Bapuaiuu.

36.0OcHOBHBIE 10JIO’KEHHSI TCOPHH BEIOOPOUHOrO MeTo/1a. [ eHepalibHasi COBOKYITHOCTh M BHIOOPKA.

37. 3akoHb! paclpe/eseHus, IpUMeHseMble B MaTeMaTHYECKOl cTaThcTHKe: pacrpenesneHusC?
,Cteronenra, [Iupcona.

38.CraTucTHueckue OIIEHKM NapaMeTpoB pacrpezeneHuss (CyUIHOCTh TEOpPUU OlLIEHHWBAHUSA):
HECMEIEHHOCTh, COCTOSTETLHOCTh, 3(P(EKTUBHOCTH OIIEHOK.

39. ToueuHsble OLIEHKH: BBIOOPOUHAsi CPEHSS, IUCIIEPCHS], Cpe/IHEE KBaPATUYECKOE OTKIOHEHHE.

40. ToueuHas olleHKa reHepaJIbHOM cpeiHel IO BHIOOPOYHON CpeaHEN.

41. ToueuHas oleHKa reHepadpbHOM nucnepcuu. “VcrpaBieHHble” BBIOOpOUYHAs AUCHEpPCUS U
cpelHee KBaJpaTUuYeCKoe OTKIOHEHHE.

42. nTepBanbpHble OLIEHKU. TOYHOCTH OLleHKU. JloBepUTEIbHAs BEPOSTHOCTD.

43. JloBepuTenbHblE MHTEPBAJIbI JUIsl OLEHKU HEU3BECTHOI'O 3HAYEHMsI FeHEepajJbHOW cpelrHed U
TeHEPATBHON JIOJIN.

44.Cratuctudeckass IpoBepka rumore3. CraTHCTHUeCKas THIIOTE3a: IapaMeTpuyecKas W
HermapameTpuueckas; HyjneBas W anbTepHaTuBHas. OmmOku I u II poma. YpoBeHbp 3HaUMMOCTH U
MOIIHOCTb KPUTEPHUSL.

45. CraTucTMYeCKMi KpHUTEepHil NpOBEpKH HyJeBOH rumote3sl. Habmomaemoe 3HaueHue
kputepus. Kputnueckas ob6nactb. OOnacte npuHATUs runore3bl. Kputuueckue Touku. OTbICKaHUE
OJTHOCTOPOHHEH U IBYCTOPOHHEW KPUTUYECKUX 00JIacTei.

46. OcHOBHBIE 3Tallbl IPOBEPKH CTATUCTUYECKUX TUIIOTES.

47. TlpoBepka THIOTE3bl O PABEHCTBE BHIOOPOYHON CpelHEH M TMIIOTETHYECKOH TeHepaIbHOMH
CpeIHEN HOPMAJIBHOM COBOKYITHOCTH NPU U3BECTHOM M HEM3BECTHOM N€HEPAIbHON JUCIIEPCUH.

48. IIpoBepka TUIIOTE3bI O PABEHCTBE HAOII01aeMON OTHOCUTEIBHON YacTOTHI U THIIOTETUYECKOM
BEPOSITHOCTH TOSIBIIEHUS COOBITHS.

49. IIpoBepka runoTe3bl O PaBEHCTBE JOJIEH ITPU3HAKA B JIBYX COBOKYITHOCTSIX.

50. IIpoBepka runmoTe3sbl O 3aKOHE pacHpeleNieHUs] ClaydaiiHoi BennuuHbl. Kputepuil cornacus
IIupcona.
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KpuTepuu u mkaa olleHUBAaHUS 110 OLIEHOYHOMY CPEJCTBY MMPOMEXKYTOUHBIN KOHTPOJIb (9K3aMEH)

Ikama oneHUBaHUA Kputepuit onenuBanus

OoTIINYHO (5) CrtyneHT riayOoKo M B MOJTHOM O0BEME BIAJEET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, WCUEPNBIBAIONIE U JIOTUYHO €ro
W3JIaraeT B YCTHOW WM muchbMeHHOW ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSBISICT TBOPYCCKUI MMOIXOT
B OTBETax Ha BOMPOCHI M MPABUIHHO OOOCHOBBIBAET IMPUHSTHIE
pEIIeHUs, XOpOIIO BIAAEET YMEHUSMH H HABBIKAMU MpPHU
BBIMOJHEHUH NMPAKTUYECKUX 33]1a4.

xopouuo (4) CryzaeHT 3HaeT NporpaMMHBIA MaTepuai, IPaMOTHO U 10 CYTH
u3jaraeT €ro B YCTHOM WM IUCBbMEHHOW (opme, HoIycKast
HE3HAYUTEJIbHbIE HETOYHOCTU B YTBEPKACHMSX, TPAKTOBKAX,
OIpeNIeNIEHUAX M KaTeropusx WIW HE3HAYUTEIbHOE KOJINYECTBO
ommbok. Ilpm 3TOM Biazgeer HEOOXOAWMBIMH YMEHUSMHU |
HaBbIKAMU IPU BBIOJHEHUU PAKTUUYECKUX 3a]1au.

YAOBJIETBOPUTENHHO (3) CTyneHT 3HAaeT TOJbKO OCHOBHOW MPOTPAMMHBIN MaTepHall,
JIOTTYCKaeT HETOYHOCTH, HEJAOCTATOYHO YETKUE (HOPMYITHPOBKH,
HEIOCJIeI0BATEIbHOCTh B OTBETAaX, M3JaraéMblX B YCTHOW WIIU
nucbMeHHoOM ¢opme. [Ipu 3TOM HEZOCTaTOYHO BiIajaEeT
YMEHHSMH W HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKHUX 3a7ad.
Homnyckaet 10 30% ommOOK B U3J1araéMbIX OTBETaX.

HeyAO0BJIETBOPUTENLHO (2) | CTyneHT HE 3HaeT 3HAUUTENBbHOM YacTh MPOTPaMMHOIO
matepuaina. [Ipu 3ToM AomyckaeT NpUHIMNHAIBHBIE OLIMOKU B
JIOKa3aTeJIbCTBaX, B TPAKTOBKE MOHATHI U KaTETrOPUM, IPOSBIISIET
HU3KYIO KyJIbTYpY 3HaHHIA, HE BJIaJIe€T OCHOBHBIMU YMEHHUIMH U
HaBBIKAMHM TIPU BBIMOJHEHUU MPAKTHUYECKUX 3amad. CTyleHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JIONIOJIHUTENIbHBIE BOIIPOCHI
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9. Oco0eHHOCTH OpPraHu3auMu 00yUYeHHs ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAAMMU 3/10POBbS U
HHBAJH/I0B

ITpu HeoOxonuMoOcTH paboydas mporpaMMa yuyeOHOM TUCIMITIIMHBI MOXKET ObITh aanTUpOBaHa JUIs
obecriedeHrss 00pa30BATENBHOTO TPOIEcCa HHBAJIUAOB U JIML C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI, B TOM YHCJIE C PUMEHEHUEM 3JIEKTPOHHOIO OOyYEHHs M JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHUM.

Jis storo Tpebyercst 3asBleHHE CTyZEHTa (€ro 3aKOHHOIO IpPEICTABUTENs) M 3aKIOYEHUE
ncuxosyoro-meauko-negarorndeckoit komuccuu (IIMIIK). B cimydyae HeoOxoauMocTu 00y4aromumces u3
qyciaa JMI C OIPAaHMYEHHBIMM BO3MOYKHOCTSIMH 3/10pOBbsl (IIO 3asBJICHMIO OOydarouierocs), a Ajs
WHBAJINJIOB TAaKXXE B COOTBETCTBUU C WHAMBUAYAJIBHOW NPOrpaMMON peadMIMTallMd WHBAIHWIA MOTYT
IIPeUIaraThCsl CIEAYIOUINE BAPUAHTHI BOCIPUATHS y4eOHON HHPOPMALIUU C YYETOM UX MHJIUBUAYAIBHBIX
MCUXO(PHU3NIECKUX 0COOCHHOCTEH:

— CO3/laHH€ TEKCTOBOW BepCHU JHOOOr0 HETEKCTOBOIO KOHTEHTa JJIsi €ro BO3MOXHOI'O
npeoOpa3oBaHus B albTepHATUBHBIE (DOPMBI, YOOHBIE TS Pa3IMYHBIX OJIH30BATENICH;

— CO37aHUEe KOHTEHTA, KOTOPbI MOYKHO NPEACTaBUTh B Pa3IMYHBIX BUAAX 0€3 MMOTEPH JAAHHBIX
WIH CTPYKTYpPBI, MPEITyCMOTPETh BO3MOKHOCTh MACIITA0OMPOBAHUS TEKCTa M M300pakeHUi 0e3 moTepu
KauecTBa, IPEAYCMOTPETH JOCTYITHOCTh YIIPABJIECHUS KOHTEHTOM C KJIABUATYpHlI;

— CO37aHME BO3MOXKHOCTEH UIsi 00yYaromMXcsi BOCIPHHUMATH OJHY U Ty e MH(POpPMALHUIo U3
pa3sHbIX HMCTOYHHMKOB, HAlpUMeEp, TakK, YTOOBl JIMLA C HApyLICHUSAMH clIyXa IOJy4yald HH()OpMAIUIO
BU3YaJIbHO, C HAPYILIEHUSIMU 3PEHUSI — Ay TUAIIbHO;

— NPUMEHEHHE MPOTrPAMMHBIX CPEJICTB, 00ECIEUMBAIOIIUX BO3MOKHOCTh OCBOECHHUS HABBIKOB U
yYMEHUH, POPMHUPYEMBIX NUCIHUILIMHON (MOIYyJIeM), 32 CYET aJbTEPHATHBHBIX CHOCOOOB, B TOM YHCIE
BUPTYaJIbHBIX JJAOOPAaTOPHUI U CUMYJIIIUOHHBIX TEXHOJIOTUH;

— MPUMEHEHHE DIIEKTPOHHOTO OOy4YeHUSs, IUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHHA ISt
nepegayn HMH(GOpMAIMM, OpPraHM3ALUU PA3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI
oOyuJarolerocsi ¢ mnpernojaBaTesieM, B TOM 4Hciie BEOMHApOB, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHBI JJIS
IIPOBEJIEHUSI  BUPTYAJIbHBIX JIEKIMH C  BO3MOXKHOCTBIO  B3aUMOJEHCTBUS  BCEX  YYACTHHUKOB
JUCTAHIIMOHHOTO OO0Yy4YeHMs, NPOBEACHMSI CEMHHApPOB, BBICTYIUIEHUS C [JOKJIaJaMUd U 3alllUThl
BBINOJIHEHHBIX padoT, MPOBEICHHsI TPEHUHT OB, OpraHU3alluy KOJUIEKTUBHOW paboTHI;

— NPUMEHEHHUE BJIEKTPOHHOrO0 OOyYEHHs, JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUH IS
opraHuzanuu (GopM TEKyIIEero U MPOMeXyTOYHOI0 KOHTPOJIS;

— YBEIMYEHHE MPOJOLKUTEIBHOCTH CAAayu OOy4yarolUMMCsl WHBAJIWJIOM WM JIUIOM C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS (OPM HPOMEKYTOUHOW aTTeCTallMM MO OTHOLICHHIO K
YCTaHOBJICHHOW MPOAOKUTEIBHOCTH UX CIAYU:

— IPOAOJDKUTEIBHOCTh ClIauM 3a4éTa MM 3K3aMeHa, IPOBOJMMOIO B MUCbMEHHOH (opme, — HE
6osee yem Ha 90 MUHYT;

— MPOAOJDKUTENBHOCTh MOJrOTOBKM OOYy4YaroIlerocsi K OTBETY Ha 3auéTe WIM 53K3aMeHE,
MIPOBOJAMMOM B YCTHOM (opme, — He Oonee yeM Ha 20 MHUHYT; — IPOAOKUTEIBHOCTh BBICTYIUICHUS
00yyJaroIerocs npu 3amuTe KypcoBoi paboTsl — He OoJiee yeM Ha 15 MUHYT.
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JIuCcT U3MEeHEeHU U TOIIOJITHEHUI

n/n

Bunsl nononnenuii u
U3MEHEHUHU

Jlata 1 HOMEp MPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI ¥ OJ0OPEHBI
W3MEHCHHS U JIOTIOJIHCHUSI

[Toamucs (¢
pacmugpoBKOif)
3aBejyromero kadeapoit
(3aBemyromux Kadeapamn)
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