IIpunosxenune k padoyeii mporpaMmme M CIHHIIJIUHBI
MaremMaTuka

CnenmansHocTh — 26.05.07 DxcmmyaTanus CyJ0BOTO 3JIEKTPOOOOPYAOBAHUS U CPEACTB aBTOMATHKHU
Crnenmanu3arys — DKCIUTyaTalHsi CyI0OBOTO AJIEKTPOOOOPYAOBAaHUS U CPEICTB aBTOMATHKH
VYuebnsiii man 2023 roaa pa3paboTKu

®OHJA OLIEHOYHBIX CPEJICTB
1 Haznauyenue ¢onaa onenounbix cpeacts (POC) no gucuuninxe

®OC no yueOHOH TUCIHUILUIMHE — COBOKYITHOCTh KOHTPOJIBHBIX MAaTepUaJIOB, NpeAHAa3HAUEHHBIX
TUTSL UBMEPEHUST YPOBHS IOCTHHKEHHUST 00yJarOIIMMCS YCTAHOBJICHHBIX PE3YJIbTaTOB OOYUEHUS, a TaKKe
1 ypoBHS C(HOPMHUPOBAHHOCTH BCEX KOMIETEHIMH (MM UX YacTei), 3aKpPeTICHHBIX 3 AUCIUTUINHON.
@®OC wucmonp3yercss TpHU TMPOBEICHWU TEKYIIETO0 KOHTPOJS YCHEBAEGMOCTH W MPOMEXKYTOYHOU
aTTeCTaIluu 0OyJarOIINXCS.

3agaun OOC:

— YIOpaBl€HUE MPOLIECCOM MPHOOpeTeHus: 00ydaroImUMUC HEOOXOAMMBIX 3HAHWM, YMEHHI,
HaBBIKOB U (popMupoBaHreM KomneTeHIuii, onpeneneHusix B ®I'OC BO no cnenmansaoct 26.05.07
DKCIUTyaTalus CyJ0BOT0 000pYIOBaHHS U CPEACTB aBTOMATHKH,

— OIICHKA JOCTIKCHHH OOYYalOIIMXCsl B TIPOIECCE HM3YyYCHHS AWCIUIUIMHBI C BBIJCICHHEM
MIOJIOKUTEIBHBIX/OTPUIATEIIHHBIX pe3yIbTaToOB " TUTAaHUPOBAHHE MPEIYIPEX TAIOIIIX/
KOPPEKTHPYIOITUX MEPOTIPUSITHIA;

— obecrieyeHre COOTBETCTBUS PE3Yy/IbTaTOB O0ydeHHs 3ajadyaM Oynaymied npodeccrHoHanbHON
TeATeILHOCTH Yepe3 COBEPIICHCTBOBAHME TPAIUIIMOHHBIX M BHEIPEHHE B 00pa30BaTeNbHBIN MPOIIECcC
YHUBEPCUTETa NHHOBAIIMOHHBIX METOZ0B O0yUYeHNS;

— CaMOMOJrOTOBKA M CAMOKOHTPOJIb 00YUJarONMXCs B Ipo1iecce 00ydeHusl.

2 Ctpykrypa ®OC u npuMeHsieMble MeTOIbl OLIEHKH MOJy4YeHHbIX 3HAHU I
2.1 O6mme ceegenust o POC

®OC mo3BOJIIET OIEHUTh OCBOCHHE BCEX YKa3aHHBIX B pabouell mporpaMMe JICCKPUIITOPOB
KomIieTeHuy, yctaHoBieHHbIx OIIOII. B kadectBe METOOB OIICHUBAHUA MPUMEHSIOTCS:
HaOMoACHUE 32 paboTOH, HAOIIOICHNE 3a ACHCTBUSMU B CMOJICITMPOBAHHBIX YCIOBUSX, IPUMECHECHHE
AKTUBHBIX METOJ0B 00yUYCHUS, IKCIIPECC-TECTUPOBAHUE, TPOTPAMMHUPOBAHHBIC TECTHI.

CrpykrypabiMu 31eMeHTaMu @OC no aucuumnne sBistores: @OC ns npoBeACHUS TEKYILETO
KOHTPOJISL, COCTOSIINE W3 YCTHBIX, MHChbMEHHBIX 3aJaHUi, TECTOB, IIKAJIbl OICHUBAHHS (IKCIpecc
OIPOC Ha JICKIHSAX 10 TEKYIIEH TeMe, CaMOCTOSITEIbHOE PEIICHUE 3a/1a4 M OObSCHEHUE MX PEIICHHS),
OOC ans mpoBeieHUS TPOMEKYTOYHOM aTTecTaluu (9K3aMeH), COCTOSIIIHUNA U3 BOIIPOCOB, TPEOYIOIINX
MUCBMEHHOTO OTBETa, M JAPYrUX KOHTPOJBHO-U3MEPHUTENBHBIX MAaTepUAIOB, OMHMCHIBAIOILINX
MOKa3aTesu, KpUTEPUU U IIKAITy OLEHUBAHUSI.

HpHMeHﬂeMBIe METO/Ibl ONCHKH MOJYYCHHBIX 3HAHHH MO0 TeMaM I CHUILIMHbI

Texymrast aTrectanys (KOJIHIECTBO
3a/laHui, paboT)
CamocrosrensHoe | [Ipomesxyrounast
Tembr DKcrpecc-ompoc
pemieHue 3anay u aTTecTarys
Ha JISKIUSX 110
. 00BsICHEHHE UX
TEKyIIeH TemMe
penieHus
Tema 1. DneMeHTHI THHEHHOH anreOpsl + +
Tema 2. DneMeHTHI BEKTOPHOH aireOpsl + +
9K3aMeH
Tema 3. AnasmuTuueckasi reoMeTpHs + +
Tema 4. Beenenue B aHanus + +




Tema 5. Iuddepermansaoe ucancaeHne GyHKIUU OTHON + +
riepeMeHHO

Tema 6. @yHKIIUM HECKOIBKUX MEPEMEHHBIX + +
Tema 7. HeonpeneneHHslil HHTErpaa + +
Tema 8. OnpeneneHHblil HHTErpal + +
Tema 9. KpaTHble U KpUBOJIMHENHBIE HHTETPAJIBI + +
Tema 10. Iuddepennmanbabie ypaBHEHUS + +
Tema 11. OnepalinoHHOE UCUUCIICHUE + +
Tema 12. Psaasr + +
Tema 13. DneMeHTHI TEOpUU BEPOSITHOCTH U + +
MaTEeMaTH4eCKOH CTATUCTUKU

2.2 OneHOYHbIE MATEPHUAJIBI VISl IPOBEeHUS TEKYIEro KOHTPOJIA
BxoaHoii KOHTPOJIBL

Bxo/HO# KOHTpPOJIb POBOAUTCSA B (POPME TECTUPOBAHMS C LIETBIO ONPENEICHUs YPOBHS 3HAHUN
oOyuarouuxcs, HeoOX0JUMBIX JIJIs1 YCIEIIHOTO OCBOCHHUS MaTepraia JUCIUIUINHBIL.

ConepxaHue TecTa:

Bonpoc OtBer
Y1pocTuTe BeIpaXKeHUE:
(sin o +cosa)? —1 A D A
b 1;
B sin2o;
I' cos2a
Pemire HepaBeHCTBO:
X+2 A [-2)7]; B
v B [-2,7),
X B (-2;7)
I (-2,7];
Haiigure mpon3BoaHy0 GYHKIMA
y =sin x+ 2x° Ay =—COSX+2X>; B
B y =C0osX+12x°;
By =—COSX+12x°;
[y =CoSX+X°.
Haligute nuaroHans napajjiesnenunesa, eciu:
HM3MEPEHHUS MPSMOYTOIBHOT0 MapalyIeieTuIe1a A 13; b
paBHbI 12,9 1 8 M. b 17
B 19
14
Boruncnurs:
A4, b
Vie7- V4 b 16;
B 8;
I 32
Pemuth ypaBHeHuUe :
A 4, r
3x+1 5x-3 b 0,4;
3 = { B05;
7 3 0,25
Pemmnts HEpaBEHCTBO:
A (-00;-1); A
0,374 > 0,027. B (-1;00);
B (-1;1);
T (L;0);




Onpenennute BUJI CCUCHUS:
TI10CKOCTh (Y MIPOXOIUT Yepe3 JAUArOHATb OCHOBaHHs | A TPATICIHs; A
mapaJuieNeue/a U CepeInHy OTHON 13 CTOPOH b napannenorpamm;
BEPXHEr0 OCHOBAHHMS B tpeyronbHuK;
I' kBagpar.
Brrauciauts:
KomaHna JpDKHHI] COCTOUT U3 9 YeNnoBeK. A 124; B
CKOJBKMMH CITOCO0aMHU MOKHO BBIOPATh 5 4eloBeK b 1256;
JUIsl ygacTusi B octadeTHOM Oere? B 126;
I 15120
HaiimuTe BeposSTHOCTH COOBITHS:
B cOopHuKe OMIETOB O OMONOTHH BCEro 55 A 0,11, r
ouneToB, B 11 U3 HUX BCTpeYaeTcs BOMPOC IO TEME B 0,5;
"Boranuka". Haligure BEpOATHOCTL TOT'O, YTO B B 0,55
CIIyJaiiHO BHIOPAHHOM Ha 3K3aMeHe Ouiere ro.z2.
LIKOIBHUKY JIOCTaHeTcs Bompoc 1o teme "borannka'.

Kpurtepumn onennBanus

OneHrnBaHWE BXOJHOTO TECTHPOBAHUS OCYIIECTBIIACTCS TIO HOMHUHAIBHOW IIKale — 3a
MIPAaBHIIBHBIN OTBET K KaXKJOMY 3aJJaHHIO BBICTABIISICTCS OJMH 0aJll, 3a HE MPaBIIBHBIN — HOJIb. O0mIas
OIIEHKa Ka)/IOTO TECTa OCYIIECTBISIETCS B OTHOIICHUH KOJMYECTBA MPABMIBLHBIX OTBETOB K 00IIEMY
YHCITy BOIIPOCOB B TECTE (BBIPAXKAEeTCsl B MPOLIEHTAX).

YpoBeHb 3HAaHUN O0O0YyYalOIIMXCS, HEOOXOIMMBIM U YCHEIIHOIO OCBOEHHUS Marepuala
JTUCITUTITUHBI, OTIpeiesisieTcs o HaOpanHbM Oautam. [1pu onerke 75% u Gosiee MpaBUIIBHBIX OTBETOB
YpOBEHb 3HaHHUM 00YyYaromMXCsl CYMTAETCS JOCTATOUHBIM (OlLeHKa — 3auTeHo). [Ipu onenke MeHblIe
75% mnpaBUIBHBIX OTBETOB YPOBEHb 3HAHUI OOy4alOIIUMXCS CUMTAETCS HEAOCTATOUHBIM (OLIEHKAa —
HE3a4TEeHO).

Bpemsi mpoxoxxaenuss tecta — 15 muHyT (npu BbeINOJHEHWMH S5 3amaHuil) U 30 MuHyT (Tpu
BhITIOTHEHUH 10 3amaHuii).

JKcnpecc onpoc Ha JeKUHUsX M0 TeKyllel Teme
Tema 1. DjieMeHTHI JTUHEHHOMH aJredpbl

Jlekiua 1. Matpuupsl. Buael marpui. Onepauuu ¢ matpunamu. OnpenenuTend, HX
CBOMCTBA M METOIbI BhIuMCIICHHI. OOpaTHas MaTpuiia. PaHr MaTpuIibl.

KonTtponpHbIil Bonpoc

1. Ompenenenne MaTpuubl. Buasl MaTpui.

2. Apudmernyeckue onepayy ¢ MaTpULIAMH.

3 DnemeHTapHbIe MpeoOpa3oBaHus MAaTpUIl. PaHT MaTPHIIBL.

4. IlpaBuia BEIMHUCICHNS ONPEEIUTENEH BTOPOTO M TPETHETO MOPSIKOB.

5. Teopema Jlamnaca.

6. O0OpaTHas MaTpuia. AJrOPUTM HAXOXKICHHUSI 0OPATHOI MATPHIIBL.

Jlekiust 2. Cuctema nMHEHHBIX anreOpanyeckux ypaBHeHuil. Teopema Kponekepa-
Kanemnu. Pemenne CJIAY meronamu ["aycca, Kpamepa 1 MaTpuyHBIM METOJIOM.

KoHTponbHBIN BOpoc

1. Kakuie crcTeMbl Ha3bIBAIOTCS COBMECCTHBIMH, a KaAKHUC — HECOBMECTHBLIMU?

2. Kakwue crcteMbpl Ha3BIBAIOTCS ONPEICTICHHBIMU?

3. Pemienue cucTeMbl JIMHEHHBIX anreOpandecKux ypaBHEHH# ¢ momoibio popmyn Kpamepa.

4. Pemenue cuCTeMBI TMHEHHBIX anreOpandecKux ypaBHEHHH MeTonoM [ aycca.

5. Pemienne cucteMbl IMHEHHBIX areOpandecKuX ypaBHEHHH MAaTPUIHBIM METOJIOM.

Jlexmus 3. Komrtexcubie qucia. Aﬂre6panqec1<a;1, TPUTOHOMCTPpHUYCCKAA )51
ITOKa3aTCJIbHasa (I)OpMBI KOMIIJICKCHBIX YHCCII.

KonTtponsnslil Bonpoc

1. q)OpMyJ'IBI CJIOXKCHUSA, YMHOXKCHUA U ACJICHUA KOMIIVICKCHBIX YHUCCIT B anre6pa1/1quK0f/'I CI)OpMC.




2. cI)OpMyJ'II)I YMHOXCHHUA U JCJICHHUA KOMIUICKCHBIX YUCCII B TpHFOHOMeTpH‘ICCKOfI (bopMe.

3. Bo3Beyienue B cTeneHh KOMIUIEKCHBIX gucen, popmyna Myaspa.

4. M3BnedeHue KOpHEN U3 KOMIUIEKCHBIX YUCEI.

Tema 2. DjieMeHTBbI BeKTOPHOI aJredpbl

Jlexus 4. Bektopsel. JlekapToBbl NPSMOYTOJbHBIE KOOPAUHATHI B IpocTpaHcTBe. CKalsipHOE,

BCKTOPHOC M CMCIIAHHOC IMPOU3BCIACHUEC IBYX BCKTOPOB.

KonTtponsHslil Bonpoc

1. CxansipHOE ITPOU3BEACHUE JBYX BEKTOPOB.

2. HaXO)KZ[eHI/Ie yriia MEXAY ABYMS BEKTOpaMU.

3. BekropHoe mpon3BeicHUE JBYX BEKTOPOB.

4. CMeraHHOE MTPOU3BEJICHUE BEKTOPOB.

5. Beruucnenre 00beMOB U IUTOMIA/ICH METOIJaMH BEKTOPHOMN anreOphl.

Tema 3. AHasIMTHYeCKasi reOMeTpPUSA

Jlexiust 5. Ilpsmas u miockocTe B mpoctpaHcTBe R3. JlekaproBa M mosisipHasi CUCTEMbI

KOOpJMHAT.

KonTponbHBIi Borpoc

. Paccrosnue MEXAY ABYMS TOUKaMU Ha IUIOCKOCTH.

. YpaBHeHUe NPSIMOi C YTIIOBBIM KO3((DUIIEHTOM.

. YpaBHEHME IPSIMOM B OTPE3KAX Ha OCSX.

. YpaBHeHHE NPAMOU, POXOAAIIEH uepe3 IBe 3aJJaHHbIE TOUKHU.

. Yron Mmexay AByMsl IPSIMBIMU.

. YcnoBue napauiebHOCTH BYX HPSMBIX.
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. YcnoBue NeprneHMKyIIpHOCTH IBYX NPSMBIX.

Jlexumst 6. KpuBble BTOporo mopsiaka. JDJUIMIC, mapabora,
CIUpab.

runepboa, JorapupmMudecKas

KoHTponbHEI Bompoc

1. JIuanu BTOPOro mopsiaka. YpaBHEHHE OKPYKHOCTH.

2. Kanonuueckoe YpaBHEHHUE JJIJIAIICA U €I'0 OCHOBHBIE COOTHOILIECHHUS.

3. KaHoHnueckne ypaBHEHUsI THITEPOOIIBL.

4. KaHoHH4ecKoe ypaBHEHUE apaloIibl.

Jlexuust 7. TloBepxHocTu BTOporo mopsaka. Chepa. I{unuHapuyeckue MOBEPXHOCTH M KOHYC.

IToBepXHOCTH BpallleHuUs.

KoHTponbHbIN BOopoc

VYpaBHeHHE chephl U IUTUIICOUA.

2. Ompenenenre 0JHOMOIOCTHOTO THIIEPOOIIOnIa.

3. YpaBHEHHE IIIMITUIECKOr0 KOHYCa BTOPOTO MOPSIIKA.

4. YpaBHEHHE UTHIITHYECKOT0 Tapaboionia.

3. YpaBHEeHHE THIIEPOOIMIECKOro mapadomona.

Tema 4. Beenenne B anau3

Jlexmus 8. YwucmoBsle MOCJICAOBATCIIBHOCTU W HUX MPCACIIbI.

(I)YHKI_[I/II/I. BeckoneuHo OopIye U 0ECKOHEYHO Majible BEIUYUHEI.

Yucnosele (yHKLIUHU, Npenaen

KoHTponbHBIN BOpoc

1. Jlaiire onpenenenue GyHKIMH, peaena GyHKIHIH.

2. HazoBuTe cBOMCTBA KOHECYHBIX MpeaciioB.

3. IlpuBenuTe MPUHIOMIIBI PACKPHITHS HEONPEAETIEHHOCTEH.

4. ChopmynmpyiiTe epBbIi 3aMedaTeNnbHBIN TPEaet.




5. CchopmynupyiiTe BTOpOH 3aMeUaTeIbHBIA Mpee.

Jlexuus 9. HenpepbiBHOCTh QyHKIMH. TOYKHM pa3pbiBa U UX KiIaccu(UKaIIs

KonTtponsnslil Bonpoc

. OnpeneneHre GyHKITUU HEMTPEPHIBHON B TOUKE Xo.

. OnpeienieHne TOYKK pa3phiBa MEPBOro PoOa.

. OnpeneneHI/Ie TOYKH pa3pbiBa BTOPOro poaa.

. CBoiicTBa (hyHKIMI HENPEPHIBHBIX B TOUKE Xo,

. Onpezenenne GyHKIUKA HEMPEPBIBHON Ha oTpe3ke [a; b].

N[ | BRI

. CpoiicTBa GyHKIMIA HEMPEPHIBHBIX Ha OTpe3ke [a;0].

Tema 5. luddpepenunanbHoe ucuucjieHue GyHKIMN OHOM NepeMeHHO
Jlexkmust 10. TlpowmsBomHast QyHKIWHU, ee TeoMeTpudeckui cmbica. duddepennnan. [Ipasuna
T depeHInpOBaHMsL.

KoHTponbHEIi Bonpoc

1. Jlaiite onpezeneHue NpOU3BOAHON (PYHKIIUH B TOUKE X .

2. HazoBute reoMeTpuuecKiii 1 MEXaHMYECKHI CMBICI TPOM3BOAHON (QYHKIINH.

3. [IpousBoaHast CyMMBI, IPOM3BECHUS U YACTHOT'O IBYX ()YHKIIUH.

4. TIIpon3BOIHBIE AIIEMEHTAPHBIX (PYHKIIHIA.

55. IIpou3BOJHBIE CIIOKHBIX (DYHKIHUH.

6. [Ipou3Bo/IHbIE TAPAMETPHUYECKH 3a/IaHHBIX (PYHKIIHH.

7. IlpousBoaHbIe 00paTHBIX (YHKIHH.

8. Ompenenenue muddepenmana GyHKIMU.

Jlexumst 11. TlpowsBoanbie u mauddepeHuansl BeicuX mopsakoB. Teopembr depma, Pomns,
Jlarpanxa u Komm. IIpaBuno Jlonurans. @opmyna Teinopa.

KoHTponbHEI Bompoc

1. IIpon3BoHbIE BEICIIUX MOPSIIKOB.

2. luddepenimanst BEICHINX NOPSAKOB

3. IIpaBuio Jlomurans. B kakux cioydasx OHO IpUMEHSAETCS?

4. ®opmyna Teiinopa.

Jlexumst 12. HccnemoBanue ¢yHKIIMHA C TOMOIIBI TPOU3BOJHON, IOCTpOSHHE TpaduKoB
dbyHKUIMHA. 37291 ONITUMH3AIUH.

KonTtponpHbIil Bonpoc

. [lpuBenute obuIyIO cXeMy HccienoBaHUs (QYHKIUH C ITOMOIIBIO IPOU3BOIHOM.

. JlaliTe onpenieNieHNst YETHOM U HEUETHOU (DYHKIIUH.

. Uto Ha3pIBalOT acuMnToTaMy GyHKIHU? KakoBBI MpaBUiIa MX HAXOXKIACHUS?

. [locTaTouHOE yCIOBHE SKCTpeMyMa (HYHKIUH

. Kak Haiitu Touku nepernda rpaduka GpyHkimmn?

1
2
3
4. Kak onpenenuts HHTEPBAIBI BO3PACTAHUS U YOBIBaHUS (PYHKIIH?
5
6
7

. Dransl nocrpoenust rpaduka QyHKIMA

Tema 6. DyHKIHMHN HECKOJbKHUX NepeMeHHbIX.
Jlekuua 13. ODyHKIMM HECKOJBKHUX HepeMeHHbIX. YacTHele mnpousBojHble. [lomHbIHM
middepennnan. YacTHble Mpou3BoAHbIE U MU depeHIanbl BEICIINX MOPSIKOB.

KoHTponbHBIN BOpoc

1. Ompenenenre GyHKIIAN IBYX MEPEMEHHBIX.

2. ObnacTp onpeneNneHns: 1 MHO)KECTBO 3HAYCHUH (DYHKIMH ABYX IIEPEMEHHBIX.

3. Uto ABIsIeTCS TEOMETPUIECKONW HHTEpIpeTanyel pyHKINN IBYX TIepEMEHHBIX ?

4. YactHble MPONU3BOJHBIC (byHKIII/II/I HECKOJIbKUX NEPEMCHHbIX.

5. Ionusrit quddepentman GyHKINE HECKOIBKNX HEPEMEHHBIX.

6. HacTtHble MPOMU3BOAHBIC BBICIIUX IMOPSAAKOB (1)yHKIII/II/I HCCKOJIBKUX IEPCMCHHBIX.




Jlexuus 14. IIpon3BoaHas B TaHHOM HAIpaBICHHUHU, TPagueHT GyHKIuH. [IpuMeHneHre noaHoro
middepennnana K npuOIMIKEHHBIM BBIUYUCIICHUSIM.

KonTtponsHslil Bonpoc

1. ®opmyna npon3BOHON B JAHHOM HAIPaBJICHUH.

2. I'paguent.

3. Ha uem ocHOBaHa ujiest MpUMEHEHUS MoHOro AuddepeHnuana K mpuOIHKEHHBIM BEIYUCIICHUSIM.

Jlexums 15. Dxcrpemym Qynkiun 18yx nepemeHasix. MHK. @opmyna Teinopa mis GpyHkunum ¢
JIBYMsI IEPEMEHHBIMU.

KonTtponsHslil Bonpoc

1. DkcTpeMyM (YHKIMU IBYX ITEpEMEHHBIX.

2. ®opmyna Teinopa st QyHKIMH € IBYMSI IEPEMEHHBIMH.

3. Kakue (hyHKIMY HA3BIBAIOTCS IMITAPHYCCKUMU?

4. B ueM 3akiaroyaeTcs CYTb METOJIa HAMMCHBIIIUX KBaI[paTOB?

5. Kak crpouTcst cucreMa HOpMaJIbHBIX YPaBHEHUH JUIsl JIMHEHHOH QyHKIN?

Tema 7. HeonpeaeneHHbI MHTerpaJ

Jlexuust 16. TlepBooOpa3Hast PyHKIIMU U HEOTIPEIEICHHBIM HHTETpaj, €ro cBocTBa. TabiuuHbIe
UHTEerpaibl. MeTosa HEemocpelCTBEHHOr0 HWHTErpUpOBaHUsA. MeToa WHTErpUpOBaHUS I10ICTAHOBKOM
(3aMeHOM TTepeMEeHHON).

KoHTponbHBIi Bonpoc

1. ITonsiTHe epBOOOpa3HOM (HyHKIHH.

2. IloHsiTHE U CBOMCTBA HEONPEEIEHHOT O HHTErpaia.

3. TabnuuHbIe UHTETPAIIBL.

4. NaTerpupoBaHie METOIOM 3aMEHBI IEPEMEHHOM.

Jlexumst 17. Meton wHTErpupOBaHHUS MO 4YacTsM. MHTerpupoBaHue parMoHAIBHBIX (YHKITUH.
MeTton HeonpeaeIeHHBIX KOAh(OUITHEHTOB.

KonTponbHEIi Bompoc

. MeTtoz HHTErpUpOBaHMUS 110 JACTSIM.

. MaTerpupoBanne OCHOBHBIX PallMOHATIBHBIX ()YHKIIHUIA.

1
2
3. Teopema o mpeACTaBICHUH MPABUIBHOM APOOU B BHJIE CYMMBI IPOCTHIX APOOEH.
4

. Meroz HeonpeneNieHHbIX KO3 (QUIIMEHTOB.

Jlexuus 18. aTerpipoBaHNE TPUTOHOMETPUUYECKUX (YHKIIUM.

KoHTponbHbIN BOopoc

2n+l

fom
1. Kaxuie moACcTaHOBKY UCTIONB3YIOTCS TS BRIYHCIICHUS HHTETPAJIOB! jsm XCOS Xdx ?

in 2m+1 n
2. Kakne moacTaHOBKH UCTIONB3YIOTCS [UTSI BRIYHCIICHISI HHTETPAJIOB: jsm XCos" xdx ?

in 2m 2n
3. Kakue mocTaHOBKY MCTIONB3YIOTCS TS BEIYUCIICHHS HHTETPAJIOB: jsm XC0s“" xdx ?

4. Kakuie moacTaHOBKH UCTIONB3YIOTCS ISl BEIYUCIICHUS] HHTETPAJIOB: j R(th)dX ?

5. JI71st KakuX BHIOB MHTETPAJIOB MPUMEHSIOT YHUBEPCAIBHYIO TPUTOHOMETPHYECKYIO TIOJICTAHOBKY?

Jlexuus 19. MHTerpnpoBaHyue HEKOTOPBIX HUPPALMOHAIBHBIX (DYHKIMH.

KoHTponbHBIN BOnpoc

1. Kakue Bu/IbI MOACTAHOBOK ITPUMEHSIOT JUTS MHTETPUPOBAHMUS NPPALMOHATIBHBIX (pyHKIHA?

my my

2. Kaxue noicTaHOBKU HCIONIB3YIOTCS U1l BBIYUCIICHHUS HHTErPAJIOB: I R| x, (ax + b) & (ax + b) M ldx 2




my My

ax+b\n ax+b \n,

dx 2
cx+d cx+d

3. Kakue NMOACTAHOBKH HCITOJB3YKOTCA AJId BBIYUCIICHHS UHTCTPAJIOB!: J- R X,

Tema 8. OnpenesieHHbI HHTErpas
Jlexus 20. ITonsitue ompenesieHHOro MHTErpajia u ero cpoiictBa. @opmyna HeroToHa-
JleitOHuIIa ¥ 3aMEHA IEPEMEHHON B ONIPEICIICHHOM HHTETpaIe.

KonTtponsHslil Bonpoc

. IloHsiTHE U CBOMCTBA ONPEEICHHOI0 HHTErpaia.

. ®opmyna Herotona-JleiibHuna.

. F'eomeTpryeckuii CMBICT OIMPEICICHHOr0 HHTerpaa?
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. 3ameHa HEPEMEHHOﬁ B OIPCACIICHHOM HHTEIrpalie.

5. Meton HUHTETpUPOBAHUS 11O YACTAM JJId OINPEACIICHHOIO HHTErpaja.

Jlexuust 21. HecobcTBeHHBIC HHTErpalibl 1-Tr0 poaa u 2-T0 poja.

KonTponbHsIi Bonpoc

1. OmnpenencHre HECOOCTBEHHOTO HHTErpajia MepBoro posa.

. Onpezenenne HECOOCTBEHHOTO HHTErpaia BTOPOTro Poja.

. T'eomeTpuueckuii CMBICIT HECOOCTBEHHOI'O MHTETpajia MepPBOro poja.

. [lpusHaku cpaBHEHUS I HECOOCTBCHHBIX HHTETPAJIOB IIEPBOI0 PoOjIa.
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. [lpusHaku cpaBHEHUS T HECOOCTBCHHBIX HHTETPAJIOB BTOPOTO POA.

Jlexums 22. I'eomerpudeckue U GU3HUECKIE MPUIIOKEHHS ONPECIICHHOTO HHTETpaIa.

KoHTponbHBIi Bompoc

. Beruncnenue miomaneil B 1eKapTOBBIX NPSIMOYTOIbHBIX KOOPIUHATAX.

. Beluucnenue miomaay KpUBOJIMHEWHON TpallelUy IIPU IapaMeTPUUECKOM 3aJaHUH yPaBHEHUS KPUBOM.

. Beruncienue momanei iiockux GUryp B NONSPHBIX KOOPAUHATAX.

. Beruncnenue nmHBI yru KpUBOH B IEKapTOBBIX KOOpAWHATAX.

. Beraucnenue o0beMa Teja Mo U3BECTHBIM TUIoIIAAIM TTapalJIeIbHBIX CEUCHHI.

AN | | W | —

. Beiunicnenue oobemMa Tena BpaiieHHs.

Tema 9. KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIbI
Jlekiua 23. JIBoWHOW M TPOWHON HHTErpajibl, UX CBOMCTBA. BbIUMCIIEHHE KpaTHBIX
WHTETrPaJioB MOBTOPHBIM HHTETPHUPOBAHUEM.

KoHTponbHBIN BOpoc

1. Omnpenenenne u reOMETPUUIECKHI CMBICI ABOWHOTO MHTETpaa.

2. PaccTaHoBKa IpeIeNIoB HHTETPUPOBAHUS B KPATHBIX MHTETPAaXx.

3. CBoiicTBa ABOMHOTO HHTETpaa.

4. TTopsimoK BEIYHCICHUS ABOHHOTO HHTETPajia B MPSIMOYTOIBHOM CHCTEME KOO IIHAT.

5. T'eoMeTpuyeckue NpuiIoKEHUs IBOMHOIO UHTErpaia.

Jleximus 24. OmnpeneneHue KpUBOJIMHEWHBIX MHTETPAJIOB NEPBOIO M BTOPOrO poja, HUX
CBOMCTBA, IPUMEPBI BBIYMCIICHUSI.

KoHTponbHBIN BOnpoc

1. Onpenenenne KPUBOTMHEHHOT'O HHTETpaIa IEPBOTO POJIA.

2. CBolicTBa KpUBOJIMHEHHOI0 HHTErpasia IIepPBOro poja.

3. Omnpenernenne KpUBOIMHEHHOI0 HHTETPaa BTOPOTrO poja.

4. CpolicTBa KpUBOJIMHEHHOTI O HHTErpaja BTOPOro poaa.

5. @opmyna Octporpasckoro -I'puna.

6. YcnoBreM HE3aBUCUMOCTH KPHBOJIMHEHHOTO HHTErpaja oT GOpMBI IyTH




Jlexius 25. IlpunoxeHust KpaTHbIX U KPUBOJMHENHBIX HHTErPAJIOB B MH)KEHEPHOU ITPAKTHKE.

KonTtponsnslil Bonpoc

1. Kak Beramcsercs miomaab IIOCKo! (GUryphl IPH TOMOIIM TBOHHOTO UHTETpaja?

2. Kak BBIYHCIUTS 00BEM TeNa MPU TOMOIIH TPOHHOTO HHTETpaja?

Tema 10. Inddepenunaibubie ypaBHeHUs!
Jlekumsa 26. 3amaum, npuBoasinme K auddepeHnranbHpiM ypaBHeHusM. Juddepenuansasie
ypaBHeHus 1-ro nopsaka. 3agaya Komm. YpaBHeHus ¢ pa3fensiomumMu nepeMeHHbIMu. OJTHOpOIHbIE

Ty

KonTtponsHslil Bonpoc

. Onpenenenue nuddepeHnaILHOrO ypaBHEHUS

. Uto Ha3bpIBaOT MOPsIAKOM An(PepeHIINaTIbHOTO YpaBHEHUS?

. Uro Ha3kIBaeTCs peUHICHUEM I[I/I(l)(l)ep('IHLII/IaHLHOFO YpaBHCHUA, 06HII/IM " 4aCTHBIM pemeHMeM?

. Chopmynupyiite 3agauy Ko st muddepennmansHOro ypaBHeHHs IEPBOT'O MOPSIIIKA.

. FeOMeTpI/I‘IeCKaH HUHTCpIIpETAllUA 3aJa9n Kormm.

. I[I/I(l)(bepeHHI/IaJ'H)HI)Ie YpaBHECHUS C pa3aACIAIOIUMHUCA IEPEMEHHBIMU.
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. Kakue I[I/I(l)(l)epeHHI/IaHLHI)Ie YpaBHCHHS OTHOCATCS K OJIHOPOJIHI)IM?

Jlexiust 27. Jluneitnsle Y 1-ro mopsinka. YpaBHenue bepnymnu. duddepenunanbabie
ypaBHEHHUs B MOJHBIX quddepeHnnanax.

KonTponbHsIi Bonpoc

1. Kakue muddepeHunansHble ypaBHEHHS IIEPBOTO MOPSIIKA HA3bIBAIOTCS JINHEHHBIMU?

2. Kakyro moacTaHOBKY HCIONB3YIOT IS PEIIeHHs TUHEHHBIX J[Y mepBoro nmopsaka?

3. Kakoe ypaBHeHHe Ha3bIBaeTcs ypaBHeHUEM beprymmn?

4. Kak ypaBHeHue bepHymim npuBoguTCs K BULY JIMHEHHOTO?

Jlexuus 28. IuddepeHnnanbaple ypaBHEHUST BBICHINX TOPSAKOB. YPaBHEHUS, TOMYCKAIOIINE
MOHIKEHUE TOPSKa.

KonTtponpHbIil Bonpoc

1. Kakoe ypaBHeHue Ha3biBaercs AudhepeHInalIbHbBIM YPaBHEHHEM BTOPOro MopsiaKa?

2. ChopmyupyiiTe TeOpeMy PO CYIIECTBOBAHIE M €IMHCTBEHHOCTh peneHus 1uddepeHInanbHOr0 ypaBHeHUS
BTOPOr'0 MOPSIKA.

3. Kakue nuddepennuansapie ypaBHEHUS BTOPOTO MOPAAKA JOMYCKAIOT OHIKEHHS MopsaKa?

4. N3noxwure crocob perieHus Al ypaBHEHUH JOITyCKAIOT ITOHIDKEHUS TTOPSIIKa.

Jlexuus 29. Jluneitnsie ognopoansie 1Y Broporo nopsnaka. UurerpupoBanue JIOLY BTOpOro
MOPsIJIKA C TOCTOSTHHBIMU K03 duirenTamu. O01IMe CBOMCTBA peleHui.

KoHTponbHBII BOpoc

1. Kakoe ypaBHeHHE Ha3bIBaeTCs THHEHHBIM A depeHInaIbHpIM ypaBHEHHEM BTOPOro mopsiaka?

2. KakoBa ctpykrypa obmero permerus JIOAY 2-ro nopsxa.

3. KakoB Buz o0miero pemeHus 0fHOpoaHOro Y BTOporo mopsnka ¢ MOCTOSHHBIMEA KO3 PHUIIMEHTAMH, €CITH KOPHI
€ro XapaKTepHUCTHIECKOr0 YpaBHEHHS JICHCTBUTEIILHBIC W Pa3HbIE.

4. KaxoB Buz o0miero pemeHust ogHopoxHOoro J[Y BTOPOro mopsiaka ¢ MOCTOSHHBIME KOA(pGHUIIMEHTaAMH, €CITH KOPHU
€ro XapaKTePUCTHIECKOro YpaBHEHHMs KpaTHbIE.

5. KakoB Buz obmiero pemieHus 0HOPOAHOro Y BTOpOro mopsinka ¢ MOCTOSHHBIMEA KO3 QHUIIMEHTaMH, €CITH KOPHI
€ro XapaKTEpPHUCTHUECKOTO YPaBHEHHS KOMILIEKCHBIE.




Jlexuust 30. Jluneitnbie Heomnopoausie Y BToporo mopsiaka. CTpykTypa OOLIEro perieHusl.
WuterpupoBanue JIOJY BTOoporo mopsiaka ¢ MOCTOSHHBIME KOS(GQHUIMEHTAMH W NPABOH YaCThIO
CIELMAJIBbHOTO BHJIA.

KonTtponsHslil Bonpoc

1. ChopmynupyiiTe anropuT™ perieHUs JINHEHHOTO HEOJHOPOIHOTO TU(PepeHIINATHFHOTO YPaBHEHHS BTOPOTO
MTOPSI/IKA ¢ TOCTOSTHHBIMU KO pHIreHTa?

2. Kakoi BUI UMECT YaCTHOC PCHICHNE HEOAHOPOAHOI'O Hy BTOpPOro nmopgaaka ¢ moCToOAHHbIMU KO3(1)(1)I/IHI/IGHT3MI/I, €CJIn

ero npasas yacts nmeer Bux: T (X) = e” P, (x)?

3. Kakoii BuJ IMeeT 4acTHOE pEeIIeHUEe HeOTHOPOAHOro /Y BTOpOro mopsaka ¢ MOCTOSHHBIME KO3 (QUIIUECHTAMU, CCITH

€ro mpapas 4acTh UMeeT BUI: | (X) = Pn (X) ?

4. Kakon BUI UMECT YaCTHOC PCHICHNE HEOJHOPOAHOI'O Hy BTOpPOro nmopgaaka ¢ moCToOAHHbIMU KO3(1)(1)I/ILII/IGHT8.MI/I, CCJIn

X
€ro Ipasas 4acCTb UMEET BUIL: f (X) = Ae”?

5. Kaxoli BHl IMEET 4acTHOE PEIlIeHHe HEOAHOPOAHOrO JIY BTOPOro Mopsi/ka ¢ MOCTOSHHBIME KO3 (UIIMEHTaMu, ecn
ero npasas uacts nmeer Bux: T (X) = e (P(X) cos Ax + Q(x)sin AX)?

6. B uem cyTb MeTo/1a BapHaIuy IPOM3BOJIBHBIX MOCTOSHHBIX? Kakol BU MMeeT cucremMa ypaBHEHHUH [UIs ONpeiesieHus
HEHU3BECTHBIX (PYHKIHUI Cl(X) U C2 (X)7

Tema 11. OnepaunoHHOe UCHUCTICHUE
Jlexus 31. [IpeoGpaszoBanus Jlammaca. Haxoxknenue m3zoOpakeHHs] MO JaHHOMY OpUTHMHANY.
BoccTraHoBiieHne opuruHaia rno JaHHOMY H300paKeHHUIO.

KonTponbHBIi Bonpoc

1. Kaxas ¢yHKuus Ha3bIBaeTCsl OpUrHHAIOM?

2. Kakas dyHKIMs Ha3bIBaeTcsi N300pakeHHEM OpUTHHAIA?

3. Haiitu uso6paxenus nis gpynkuuii f (t) = cost .

5
4. Haiitu pyHKIMYM OpUTHHATIBL, TIONB3YsCch Tabiuieit n3obpaxenuit: F(P) = — F(p)=tcos2t.

Jlexumst 32. Pemenune nuHeHHBIX auddepeHInaNIbHBIX YpaBHECHHUH W MX CHCTEM METOJaMH
OTIEPAIIMIOHHOTO MCYUCIICHHUSI.

KonTtponpHbIil Bonmpoc

1. AnroputM oneparoHHOr0 MeToa PEIIeHus! JTMHEHHOro T depeHHaIBHOr0 YpaBHEHHSL.

2. AIropuT™ OmepanMoHHOIO METO/A PEIICHHs] CHCTEMbI JIMHEHHBIX AnddepeHnanbHbIX YpaBHeHUH.

Tema 12. Psaanl
Jlexumst 33. YwucnoBwie psanbl. OcHOBHBIE TOHATHA. HeoOXOMUMBINH MPU3HAK CXOJWMOCTH.
JlocTaTouyHbIC MPU3HAKU CXOIUMOCTH 3HAKOTIOCTOSTHHBIX PAIOB.

KoHTponbHbIN BOopoc

1. Ompenenenre YMCIOBOrO psijia.

2. OnpeneseHre, YaCTUYHONW CYMMBI YHCJIOBOTO Psiia.

3. OmnpejiesieHre CXOISIIET0Cs U PACXOASIIErOCs YMCIOBOrO psijia.

4. HeoOX0muMBIil MPU3HAK CXOAMMOCTH YHCIOBOTO Psijia.

5. I[OCTaTO‘IHLIe TIPU3HAKNU CXOAMMOCTH 3HAKOITOCTOSHHBIX PAOOB.

Jlexuus 34. 3Hakouepeayonmecs 1 3HakonepeMeHHsle psabl. [Ipu3nak cxoaumoctu JleiOnuma.
AGCOoII0THAS M OTHOCHUTENbHASL CXOJIUMOCTH.

KoHTponbHBIN BOnpoc

1. Ompenenenns 3HaKOYEPEAYIOMIErocsl M 3HAKOIEPEMEHHOTO PSIJIOB.

2. Ipusznak cxoaumoct JleiOHuMIA.

3. OnpenerneHne aOCONIOTHOW U OTHOCHTEIHHON CXOANMOCTH PSJIOB.




Jlexius 35. @yHKUMOHaNbHbIE psAbl. CXOAMMOCTh CTENEHHBIX psAAoB. Psaapl Telinopa u
Maxnopena. PasnokeHue snemMeHTapHbIX (QyHKOHMA B psiabl Teimopa m Maknopena. Haxoxienue
3Ha4eHUH QYHKIUH C 33 JaHHOI TOYHOCTHIO

KonTtponsHslil Bonpoc

1. Onpenenenrie GyHKIIMOHAIBHOTO psijia.

2. Omnpenenenue cTeneHHoro psaa. CBoiicTBa CTENEHHBIX PAJIOB.

3. HaxoxaeHnue HUHTEpBaJia CXOAUMOCTHU CTCIICHHOTO psaa.

4. PaznmoxxeHue 3neMeHTapHBIX GyHKIMA B psin Tetropa.

5. Paznoxenue sneMeHTapHBIX QyHKIMHA B psag MakiopeHa.

6. Haxoxxnenue 3HaueHUH QYHKITUH ¢ 33 JaHHOW TOYHOCTHIO.

Jlexiust 36. CreneHHble psalibl U WX OpuiokeHus. llpuGnukeHHOe BBIUMCIIEHUWE 3HAYEHUMN
¢byukuuil. [TpuOnumkeHHOE BBIUKCIEHHE OIpEAeiIeHHbIX HHTerpanioB. [IpubOnmkeHHoe pelieHue
T depeHInanbHbIX YpaBHEHUI

KonTponbHsIi Bonpoc

1. Crenennnie PpAAbI U UX TIPUTTOKCHUA.

2. [TpubnmxeHHOe BHIYHUCIICHUE 3HAYCHUN () yHKIIUH.

3. HpI/I6J'II/I)KeHHOC BBIYHCJICHUE OINPCACIICHHBIX UHTCI'PAJIOB.

4. IpubmamxeHnHoe pelieHne AupepeHHaIbHbIX YPaBHEHHH.

Jlexus 37. Pasnoxenue B psin @ypbe 2n- nepuoandeckux GpyHkuuit. Pasznoxenue B pan Oypbe
YEeTHBIX U HEYETHBIX QYHKIUI

KonTponbHBIi Bonpoc

1. Kakue nporiecchbl Ha3pIBatoTCs nepuoandeckumu? [IpuBecty npumep nepuoguueckux mpoIeccoB.

2. IMpocreiimuii nepuonuueckuii mpouecc. @yHKIMS MPOCTEUILIETr0 MEPHOANIECKOTO MpoIiecca.

3. Tpuronomerpuueckuii psix Oypoe.

4. Teopema lupuxiie.

5. Paznoxenue B psig Oypbe 4ETHBIX U HEUETHBIX (PYHKIIMH.

Jlexkiua 38. Pelenue ypaBHEHHS! TEIJIONPOBOJHOCTH MeTojoM Dypwe. Pelienue ypaBHEHUS
koJiebanuit metonoM Jlamambepa (Oerymieii BOJHBI).

KonTtponsHsIil Bonpoc

1. ANTOpUTM pelieHus ypaBHEHHs TEIUIONPOBOIHOCTH MeTonoM Dypse.

2. AJNTOpUTM pellieHusl ypaBHeHus koneOanuii MeronoM JlagambGepa (Oeryieii BOIHbI).

Tema 13. Ji1eMeHTHI TEOPUH BEPOSITHOCTH M MATEMATHYECKON CTATUCTUKH

Jlexkiust 39. Dnementsl koMOuHaTOpuku. Ciydaiinble coObiTus. OmnpesneneHus: BEPOSTHOCTH.
Anrebpa cobbituii. ®opmyna monHoil BeposiTHocTH. Dopmyna baiieca. ITloBTopeHHe HCTIBITAaHUM.
Cxema bepnymu. ®@opmyiel [lyaccona, Jlamaca.

KoHTponbHbIN BOpoc

1. Haiire onpenenenne coOprtrs. Kakne cOOBITHS HA3BIBAIOTCS JOCTOBEPHBIMH, HEBO3MOKHBIMH, CITyJaHBIMH?

2. [puBenure GpopMyIy U CBOMCTBA KIACCHYECKOM BEPOSTHOCTH.

3. IpuBeaute OCHOBHBIE (POPMYITbI KOMOMHATOPHUKH.

4. [TaiiTe onpeeneHne CyMMBI COOBITHH.

5. laiiTe onpeneneHue ycIoBHOI BeposiTHOCTH. [IpuBenuTe TeopeMy yMHOXKEHHS BEPOSATHOCTEH 3aBIUCHMBIX COOBITHIA.

Jlexuus 40. /TuckpeTHble cilydaiiHble BEIMYMHBI. 3aKOH PacpeesIeHUs] JUCKPETHON CIIydaiiHON
BEJIMYUHBIL. UNCIIOBBIE XapaKTEpUCTUKHU JUCKPETHOM CIIydalHON BEJIUYUHBL.

KonTtponsHslil Bonpoc

1. laiiTe onpeneneHue QUCKPETHON Cay4aiHOW BENHYHHBIL.

2. OyHKIWS pacnpeeNieHNs CIyJaifHON BEIWIHHBI.

3. Kak BeimsiauT rpaduk GyHKIMK pacrpeeneHus.

4. Yo Ha3pIBAIOT 3aKOHOM PACIpeeTICHHUs] TUCKPETHON CITy4YaiHON BETMYNHBL

5. HazoBuTe UNCIOBBIE XapaKTEPUCTUKH JUCKPETHOM CIIy4allHON BEJIMYHHBL




Jlexuus 41. HemnpepbiBHblEe cilydaliHble Beau4uHbl. DYHKIMS pacHpelesieHUsT BEPOSATHOCTEM.
[IIOTHOCTH BEPOSTHOCTEN.

KonTtponsHslil Bonpoc

1. JlajiTe onpenieieHNe HENPEpbIBHOM CIy4aiiHOM BEIWYHHBIL.

2. Yro Ha3pIBalOT (DyHKIMEHN pacipeieieHus BEpOSITHOCTEH.

3. Uro Takoe IJIOTHOCTh BepOHTHOCTeﬁ, Kak OHa 3ajiaercs’?

4. HazoBurte QopMyIIbl YUCIIOBBIX XapaKTEPUCTHK HEMTPEPHIBHOM CITy4aiiHON BETHYHHBI.

5. OcHOBHBIE 3aKOHBI pacnpeacjaCcHus HCNPCPhIBHBIX CJ'Iy‘-IaﬁHLIX BCJIIMYMH.

Jlekuus 42. BoeibopouHblii MeTOoa 0O0pabOTKM pe3yinbTaToOB HaOMOAeHUN. [eHepanbHas u
BBIOOPOYHAsT COBOKYITHOCTH. BapwalMoOHHBIA psijl, WHTEPBAIBHBIN BapuanuoHHBIA psa. [lomurow,
rucrorpamMma. Beibopounast ynkius pacnpenenenus. YncioBble XapaKTEPUCTUKH BBIOOPKH.

KonTponbHEIi Bonpoc

1. Oxapakrepusyiite BEIOOPOUYHBIH MeTO]] 00pabOTKH Pe3yabTaTOB HAOIIOACHHH.

2. OnpeneneHue reHepabHOM U BHIOOPOYHOW COBOKYITHOCTH.

3. Kak cTpoutcst BapuallMOHHBIN Psill, HHTEpBaJIbHbIM BapHallMOHHBIN psa?

4. Yro Ha3pIBaeTCS SMIMpHYECKON (HYHKIMEHH pacrpeneneHus?

5. Uto Takoe MOJUTOH U TUCTOrpaMma’?

Jlexums 43. TodedHoe OIEHMBAaHWE IMMApaMETPOB pacnpeneneHus. VHTepBalbHOE OLICHWBAaHUE
IapaMeTpoB pacnpeeneHus. JJoBepuTeabHblil HHTEPBAI U JOBEPUTEIbHASI BEPOSTHOCTD.

KonTponbHBIi Bonpoc

1. Kax npou3BoauTcs TOUEYHOE OIEHUBAHUE NTaPaMETPOB pacrpeieneHus?

2. Kax nmpou3BonuTCs HHTEPBAILHOE OLIEHHUBAHKE TAPAMETPOB paclpeaeacHus?

3. laiiTe onpeneneHue HaAeKHOCTH (TOBEPUTEIIEHON BEPOSITHOCTH).

4. Kakas orieHKa Ha3bIBAETCA HECMEIICHHON?.

5. JlaliTe onpeneneHue 10BEPUTEILHOIO UHTEPBAJIA.

Jlekiua 44. IlpoBepka cratucTUdyeckux rumore3. Kputepum cormacusi NpOBEPKHU
cratuctudyeckux runote3. Kpurepuit Ilupcona. Kpurepuit Kosimoroposa. KoppensiumoHHbIH u
perpeccronHbIi aHanu3. [locTpoenue BhIOOPOUHBIX IMHEHHBIX YPaBHEHHUI perpeccum.

KonTtponpHbIil Bonmpoc

1. HazoBuTE OCHOBHOW IPUHIIMII CTATUCTUIECKON IPOBEPKH TUIIOTES.

2. JlaiiTe onpeneneHue omuOOK MEPBOro U BTOPOro poja.

3. Yro Ha3BIBAIOT CTATUCTUUECKUM KpUTEpUEM?

4. Ha3oBuTe NU3BECTHBIE KPUTEPHUHU COTJIACHS IIPOBEPKH CTATHCTHIECKUX TUIIOTE3?

5. Yto mokaspiBaeT KO3(D(UIUEHT KOPPETISIIIUH.

6. AITOPUTM TIOCTPOEHUSI BRIOOPOYHBIX TMHEHHBIX YPAaBHEHUN PETPECCHU.

Kpurepuu oneHuBaHus

OneHuBaHue TEKYIIETO OHKCIPECC ONpoca OCYIIECTBISAETCS 1O IIKale OLEHUBAHMUA —
3a4TEHO/HE3aUTEHO.

KosmmuecTBo MOMBITOK MPOXOKIAECHHUS ONPOCca U BPeMsI Ha €ro MPOX0KIEHUE — HEOIPaHUYEHHO.

Kpurepuu onieHuBaHus MpH TEKYIEM KOHTPOJIE (IKCIIPECC OMPOC Ha JIEKIHSX 110 TEKYIIel TeMe):

— MOJIHOTA U MPaBUIIbHOCTH OTBETA;

— CTeNeHb 0CO3HAHHOCTH, TOHUMaHUsI U3y4EeHHOTO;

— SI3BIKOBOE O(POPMIIEHUE OTBETA.

Iloka3arenu 1 1IKaia OICHUBAHUS

IIIkaima oneHuBaHUS IToxazatenmn




- 06yqa}0mm”4c;1 NOJIHO H3JIara€t Marepuall, AacT MPAaBUIbHOC OMNPCIACICHHUE OCHOBHBLIX

TIOHSATHIA;
- o0HapyXHWBacT MOHMMaHHWE MaTepHalla, MOXKET OOOCHOBAaTh CBOM CYXXICHUS, NPUMCHUTH
3auTeHO 3HAHWS Ha TIPAKTHKE, MPUBECTH HEOOXOAMMEBEIC TPUMEpPHI HE TONBKO U3 YYEeOHWKA, HO H

CaMOCTOATCIIBHO COCTaBJICHHBIC,
- H3JIarac€Tt Marcpuajl nocCjacA0BATCIIbHO U MPABUJIBHO C TOYKH 3PCHHSA HOPM JIUTECPATYPHOI'O
SI3bIKa

- oOywaromuiicsi oOHapyKMBaeT He3HaHHUE OOJIbILIEH YaCTH COOTBETCTBYIOILIETO BOIPOCA;
- JIONMYyCKaeT OMNOKK B (JOPMYITHPOBKE ONpPENETICHUI 1 TIPaBIII, UCKa)KaIOIINe X CMBICT;

He 3aureno
- 0ecnopsIOYHO U HEYBEPEHHO HM3JIaracT MaTepHal

CamocTosTeIbHOE peuicHue 3axad u 00bSICHEHHE X peuaicHust

Tema 1. DjieMeHTHI JTUHEHHOMH aaredpbl
[TpakTuueckoe 3anstue 1. Berunciaenue onpenenureneid, 0OpaTHBIX MaTPHUIl, PAHTOB MATPHII.

KoHTponbHEIi Bonpoc
2 -5 -3 3
1. A= ,B= .Haitru A+B, A-2B, A-B, B-A4.
-3 4 -5 7
-3 8 1 -4 3
2. A= ,B=
1 -9 0 -6 5
Haiitu A+ B, ZB, A-B, B-A.
1 -2 0
3 Beruuciuts paur matpuiel A =[3 5 —7 |B cllyyae, €ClIM paHr MaTpHIbl A HE MEHbIIE 3 X, BBIUYHCIUTh U
-4 1 2
00paTHYIO MaTpHILY.
3 45
1 2 3
4. lano A= 10 -1 ,B=|6 0 —2|.Haittu npoussenenne AB u BA.
7 18
5. BelUMCIUTh ONpEeNeNnuTEeN JaHHBIX MATpPHULL, UCIONIb3ys TeopeMy Jlamnaca:
2 6 3 -2 0 3
C=|1 -1 -2|, D=4 5 -1
0 4 7 3 2 -3
6. BeIYucIuTh ONpenenuTeNb:
3 21 . o
a)|l2 5 3 0)
~3 -4
3 4 2

[Ipaktuueckoe 3anarue 2, 3. Pewmenue CJIIAY meromamu ['aycca, Kpamepa u maTpuuHbIM
METOJIOM.

KoHTponbHBIN BOpoc

1. Pemuth cucremy ypaBHeHuit meronamu [aycca, Kpamepa u MaTpiuaHBIM METOIOM:
3X+y-2=10
a)s—3X+3y+22=8,
o9X+2y+8z=-1




2. Pemmmts cucrteMy ypaBHeHHd Metogamu [aycca, Kpamepa u MaTpiYHBIM METOIOM:

2X—y+2=2
3X+2y+2z2=-2
X—-2y+z=1
3. Pemmth cucremy ypaBHeHui Mmerogamu ["aycca, Kpamepa u MaTpHYHBIM METO/IOM:
X+2y+z2=4
5x-5y+3z=1
2X+7y—2=8

[IpakTnueckoe 3anstue 4, 5. Apudmernuyeckue ornepaluy B T0JE€ KOMIUIEKCHBIX YHUCEI
anreOpandecKoil, TPUTOHOMETPUYECKOHN M MOKa3aTeabHOM opMax.

KonTponbHEIi Bonpoc

1. BeImoaHuTh AefcTBUS

a) (2+3i)(3-2i),6) (3—2i)%, 1+i)®, F

2. JlaHo xoMmIuleKCHOe uwmcio Z. TpeOyercs: 3amucaTh 4HMCIO Z B aireOpanyuecKoi, TPUTOHOMETPUYECKOW |
MOKa3aTeNnbHOM (hopMe, H300pa3uTh YUCIO Ha KOMILICKCHOM:

4 4 22

= Z= —
1+i/3 , J3-i , : —1+i

z

. 4
3. JlaHO KOMIUIEKCHOE YuCiIo Z = 141 HU300pa3UTh €ro BEKTOPOM Ha KOMIUIEKCHON TIOCKOCTH, BRIUUCIUTD Z .

4. HaiiT BCce KOPHHU YpaBHEHUsI, N300pa3UTh UX HA KOMILIEKCHOU TJIOCKOCTH

7% —-16i=0.

Tema 2. Jj1eMeHTHI BEKTOPHOI aJredpbl
[IpakTtnueckoe 3anstue 6, 7. Bekrtopbl. JlekapTOBBI MNPSAMOYTOJIbHBIE KOOPJIWHATHI
npoctpaHcTBe. CKaJIIpHOE, BEKTOPHOE M CMENIaHHOE MPOU3BE/ICHUE IBYX BEKTOPOB.

KonTtponpHbIil Bonmpoc

1. Bextops! &, 6, C 3a1aHbl B IPOCTPAHCTBE CBOMMH KOOPIHHATAMH a= {3;0; 2} ,B = {2;4; —2} ,6 = {6 ;7;1} . Haiitu

JUIMHY BekTopa 28 — b +3¢.

2. Bektops! &, 6, C 3a1aHbl B IPOCTPAHCTBE CBOUMH KOOPIHHATAMH a= {7;1;—5} ,B = {1;5;—9} ,6 {0;4; 2}. Haiiru

yronm Mexy iByms Bektopamu a+b u C—24..

3. Bexrops! &, 6, C 3ajaHbl B POCTPAHCTBE CBOMMHU KOODIMHATAMH a = {4;9;0} b= {8;—2;3} c= {1;2;7} . Boruncauts

BEKTOPHOE MPOU3BE/IeHHe BekTopoB @, C u a,b .

4. Bekropsl 5,6,6 3aJaHBl B TPOCTPAHCTBE CBOMMH KOOPAHMHATAMU éz{7;1;—5},B={1;5;—9},6={0;4;2}.

Beramcauts cMmeranaoe TIPOU3BEACHUE OTUX BEKTOPOB.

Tema 3. AHaIMTHYECKAs TeOMeTPHA

B

B

IIpakTueckoe 3ansatue 8, 9. Ilpsmast n mockocts B npoctpancTBe R3. JlekapToBa u nonsipHas

CHUCTCMbI KOOpJAWHAT.

KoHTponbHBIN BOnpoc

JlaHBI KOOPAWHATHI BEPIIMH HEKOTOPOTo Tpeyronsanka ABC:
A(7; 1), B(-5; 4), C(-9; -2). Haiitu:

1. ypaBHeHue cTopoHs! AB;

2. ypaBHEHHE U JUITHHY BBICOTHI, IIPOBEICHHON U3 TOUKH C;

3. ypaBHEHHE MeIaHBI, IIPOBE/ICHHON U3 TOUKH A;

4. Touxy nepeceuenus meauansl AE u Beicorst CJI;




5. ypaBHeHHe TPsIMOH, npoxozseit yepe3 Touky C mapasuienbHo ctopone AB.

[Ipaktuyeckoe 3amsatue 10. KpuBble BTOoporo mnopsaka. Jmuunc, mapaboja, TunepOoa,
norapuMuIecKas Crupab.

KonTtponsnslil Bonpoc

1. CocraBuTh ypaBHEHHE OKPYKHOCTH B KaXKJIOM H3 CIEAYIONIMX CITy4aeB:

a) LIEHTP OKPYXXKHOCTH COBIAJIAET C HAYAIOM KOOPJIUHAT U ee paauyc R=3;

0) LEHTp OKPY)KHOCTH coBmajaet ¢ Toukor C(2; -3) u ee pamuyc R=7;

B) OKPY)KHOCTb MIPOXOJIUT Yepe3 Hayauo KOOPAUHAT U ee EHTpP comazaaet ¢ Toukoi C(6; -8);

T') OKPY)KHOCTB poxoauT uepe3 Tpu Touku A(1; 1), B(1; -1) u C(2; 0).

2. OHpeZ[eJ'II/ITB THUIT KpHBOﬁ, MPUBECTU YPABHECHNE K KAHOHNMYECKOMY BUY U ITOCTPOUTH KPUBYIO

X* +y%—6x+2y+3=0.

[Tpaktuueckoe 3anstue 11. TloBepxHoctu BTOporo mopsaka. Cdepa. [lunmmanpuyeckue
MMOBEPXHOCTU U KOHYC. [[OBEpXHOCTH BpallieHUsI.

KoHTponbHEIi Bonpoc

1. 3anummMTe KAHOHMYECKUE YPaBHEHUS:

* chepsl;

* JJUIUIICOUTIA;

* OJIHOIIOJIOCTHOT'O TUIIEpOOIona;

* JIBYIIOJIOCTHBIE THIIEpOOIONaa,;

* KOHYCa BTOPOr'0 HOPS/IKa,;

* 3JUTMITHYECKOro napadosonaa;

* THIIEPOOINUECKOro napadosonia;

* HWJIUHJPOB (KPYroBOro, SJUTMITHYECKOr0, TUIIEPOOINIECKOro, MapabolInueckoro).

2. ITycts ocb OX sBNISETCS OCbIO CUMMETPUU ITOBEPXHOCTHU. 3alUIINTE KAHOHUYECKHE YPABHEHUS:
* OJJHOIIOJIOCTHOT'O THIIepOOoIonaa;

* JIBYIIOJIOCTHBIE THUIIEPOOIOHNa;

* KOHyca BTOpPOI0 HOPsIIKa;

* JJUIMITHYECKOr0 NapadoIona.

Tema 4. Beenenune B anaju3
[Ipaktnueckoe 3anarue 12, 13. Beuncnenue mnpenenoB ¢yHuknuid. I[lepBplii U BTOpOit
3aMeYaTeNbHbIC MTPEICITbI.

KonTtponpHbIil Bonpoc

X2 43x
1. Boraucuts npegen  liM — =
x>-3 X"+ X—6

V1+3x2 -2

2. BeraucnuTs npenen li >
x—1 X=X

1-3x-5x%3
3. Beraucnuts npenen li -3 -7 -
x—0 TX* +2X°+3

sin 2 4x
4. BeraucnuTs npemen lim Q-
x—0 3x

X—>0 X—2

_ (x-5)"
5. Beraucuts npegen M| —— | .




ITpaktuyeckoe 3anstue 14. HenpepsiBHOCTh yHKumu. Touku pa3peiBa U X Ki1acCHpUKaLUs

KonTtponsHslil Bonpoc

1+x%, x<-1
1. Haiitu TOuKH pa3pbiBa (DyHKIMH, €CIIM OHH CYLIECTBYOT, TOCTPOUTH rpaduk Gpynkimmn Y =4 X+3, —1<x<1.
2, Xx>1

2X, x<0
2. Haiiti Touku pa3pbiBa (hYHKIMH, €CIIU OHU CYILECTBYIOT, IIOCTPOUTH rpaduk GyHKIMu Y = 1- X2, O<x<2.
-3 X>2

Tema S. uddepenunanbHoe ucHucaeHne PYHKIMH OJHOM NepeMeHHOM
[Ipaktuueckoe 3ansarue 15. IlpomsBomnHas GyHKIUM, €€ TEOMETPUYECKHH  CMBICI.
Judbdepennnan. [Mpasuna quddepernupopanusl.

KoHTponbHEIi Bonpoc

[ 4 1
1. Haiftu npousBoaHyto GbyHKIMH Y = 33 X% + —+ E X2
X

2. Haiitu nponssommyio dpyskimn Y = (X + 2) - 2%

X2

12

3. Haiiti npousBoanyio ¢pyHkuuu Y

1
4. Haittu nponsBoaHyro GyHKIMN Y = 3%/; + F .
X

X2

5. Haiitu mpoussoanyio cnoxknoi Gpynkuun Y =€ 2x+L

6. [Tpou3BoHbIEC TApAMETPUUECKHU 3aIaHHBIX (PyHKIMHA Y = (X2 +2)- es"*,

x% +1

X2

7. Tpoussoable o6patHbIx Gynkmmit Y = In

[IpakTnueckoe 3anstue 16. Beruucnenue npousBoHbIX U AU PEepeHInanoB BEICUINX MOPSIKOB.
®dopmyna Teitnopa.

KonTtponpHbIil Bonmpoc

1
1. Haiitu npou3BoiHYyIO BTOPOTO NOpsAKA OT PYHKIUU: Y = E In?x

2
-X
2. HaiiTi mpou3Bo/IHyI0 BTOpOro mopsiaka ot Gpynkuun: Y = €

X
. e -1
3. Beraucnuth npenen pyHKIUU ¢ TOMOIIbIO paBmia Jlomuras lim = .
x-05sin 2X

1

Y o 5 3 o
4. CoctaBUTh ypaBHEHHE KacaTeIbHON M HOPMANX K KPpUBOH Y = 5 X" = 5 X B TouKe ¢ abemecoint Xy =1.

5. Borumcnuts ¢ Tounoctbio 0,0001 3nauenue Gpynkim 24 .

ITpaktuyeckoe 3anstue 17, 18. MccnenoBanue GyHKIMN ¢ MOMOIIBbIO TPOU3BOAHOM, HOCTPOCHHE
rpa¢ukoB QyHKIMHA. 3a1aun ONTUMH3ALNN.

KoHTponbHBIN BOnpoc

1. Haiitn skcTpeMmymbl QyHKIHH Y = x* —2x+10 , THTEpBaJIbl YOBIBaHMS, BO3PACTaHHS (DYHKIIHH.

4
. _ 3
2. HaiiTi mHTEpBaIIBI BBIITYKIOCTH, BOTHYTOCTH, TOUKH Teperuda it GyHKkuun Y = 7 - X"




X—4
X2

3. Haiitn acumnrotsl pyHKIMu Y =

Tema 6. DyHKUIHMH HECKOJbKHUX NepeMeHHbIX
[Ipaktuyeckoe 3anstue 19. DyHKIMM HECKOJBKUX MEpEeMEHHBIX. YacTHbIE NPOU3BOIHEIE.
[Momusiit quddepennman. Yactasie nponsBoHbIe U AuddepeHnnanbl BRICIINX MOPSAKOB.

KonTtponsHslil Bonpoc

1. Haiitn yacTHbIe POU3BOIHEIE NIEPBOTO M BTOPOTo MOpsiaka Z = X3 - Xy2 + 3X2 + y2 -1.

2. HaliT 9acTHYIO IPOM3BOAHYIO Z;'yy dysxmm  Z=In(y+ \/;) .

2
3. Haiitu nonuerii muddepennman pynkuun Z = 3€ e

[Ipaktuyeckoe 3ansitme 20. IlpowsBogHas B JaHHOM HAaNpaBICHHWH, TPaaveHT (QYHKIWU.
[Tpumenenue nosHoro nuddepernmana K npuOIMKEHHBIM BBIYHCICHUSIM.

KoHTponbHsIi Bonpoc

1. BeluncnuTh npou3BOAHYI0 GYHKIMU Z = 4x2y + 24Xy + y2 +32Yy —6 B Touke M(1;-1) B HaTpaBIEHUN BEKTOPA
d=(3-4).

2. Berauennts rpamuent Gynkmm Z = 4X2Y + 24Xy + y? +32y —6 B touxe M(1;-1).

3. Boruucnuts npubmukenno Z = IN(L,05+ /0,04) , npumenus nonuwiit nuddepentman Gpynximu Z = In(y+ \/;)
B Touke M(1;0).

[Tpaktudeckoe 3anstue 21. Dxcrpemym dyakmm nByx nepemeHHsix. MHK. @opmya Teitnopa
111 QYHKIUU C IBYMs IEPEMEHHBIMH.

KonTponbHEIi Bompoc

1. Haiitu skcTpemMym (yHKum Z = gxz + 2xy—% y2—BX—y +2.

2. Pe3ynbTaThl HI3MEpPEHHI BETUYUH X U Y MPEJCTaBIIeHbI TA0IUIICH.

X 2,0 2,5 3,0 3,5 4,0 4,5 50 55 6,0

y 2,0 75 | 125 | 145 | 16,0 | 185 | 20,0 | 20,5 22,0

3. CocraBuTh ypaBHEHHE JTHHEHHOW 3aBUCUMOCTH Y(X), UCIIOIb3Ysl METOI HAUMEHBUINX KBaaApaToB. [locTponTs
3aJlaHHbIE TOYKH U MOTYYEHHYIO MPAMYIO.

Tema 7. HeonpeaejieHHbIH MHTErPaJI
[IpakTueckoe 3anstue 22. MeToa  HENOCPEACTBEHHOTO  WHTErpupoBaHusa.  MeTon
WHTETPUPOBAHMUSI ITOJICTAHOBKOMN (3aMEHOM MTEPEMEHHOM ).

KoHTponbHbIN BOopoc

1. Vcnionp3ys Tabnuiry, HAWTH CISTYIONIINE HHTETPAIIBL:

jx5dx;j\/;dx;'[ ! dx;j%dx.

x2+9

2. BeIYMCIUTD UHTETPAIIBL:

[@+x0%ax: [Vx—3ax: [——dx; [——— .

4x° +9 3x-2

3. BeIYnCIUTE MHTETPAIIBL:

jcostdx,je””dx,J'Xf7dx,j L dx .

25x% +1

4. HaiitTu uHTErpabl, UCIONB3YS MOAXOISIIYIO TOICTAHOBKY:

J‘ezx2+5 - xdx, j(XZ +1)°2xdx.




[Ipaktuyeckoe 3ansitue 23. MeToag MHTETPHPOBaHMA IO YacTsaM. VHTerpupoBaHue
panmoHanbHBIX pyHKIMIA. MeTo HeonpeaeaeHHbIX K03 QHUIINEHTOB.

KonTtponsnslil Bonpoc

1. Haiftu unrerpa: j(x+1)sin xdx.

2. Haiit uHTETpAan: I(X +1)In xdx.

3. Haiitu unTerpa: jex sin xdx.

4. Haiftn uHTerpa: I(X +1)In xdx.

[TpakTudeckoe 3anstue 24. InTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKIINH.

KonTponbHBIi Bonpoc

1. Haiitu unrerpan jcosBxsin Xdx .

2. Haiitn unTErpan ICOSZ 3xdx.

3. Haiitn unrerpan jﬁnzxrcos3xdx.

4. Haiitu wterpan jﬁnzxrcoszxdx.

[TpakTndeckoe 3ansTHe 25. IHTErprpoBaHNe HEKOTOPHIX UPPAITMOHATBHBIX (DYHKITHIA.

KonTponbHBIi Bonpoc

1. Haiitu unTterpan .[— dx .
1-x?

X++/1+ X

——dx .
3V1+X

2. Haiitu unTerpan J.

3. Haiitu unrerpan I

dx
Jax—3-x%

Tema 8. OnpenesieHHbIH HHTErPAJ
[Ipaktuueckoe 3ansTue 26. IloHsATHE OmNpeneNeHHOro WHTErpaja u ero cpoiictBa. dopmyna
HproTona-JleitOHuiia v 3aMeHa NepeMEeHHOM B OTNIPEICICHHOM HHTETrpajie.

KonTtponpHbIil Bonmpoc

1. BeruucauTe omnpeaeeHHbI HHTerpa:

1
J'x3dx.
0

2. BerucinTh onpeaeneHHbIid HHTErpat:

1
Ix3cosx4dx.
0

3. BeIUUCTUTE OMpeeIeHHbIN HHTETpall:

dx

2
!Vx2—6x+9
32

3
4. BeraucnuThb ONpeeeHHbI HHTerpa I ?.»X2 X dx.
0

e
5. BbIuKMCIIUTh ONpeAeNIeHHbIH HHTErpa I(X + 2) -In xdx.
1




[TpakTudeckoe 3anarue 27. HecoOcTBeHHBIE MHTErpasbl 1-ro pojaa u 2-To poja.

KonTtponsnslil Bonpoc

0
2
1. UccnenoBaTs CXOOUMOCTb UHTETpaja J. e~ X dx.
1

+00
dx
2. I/ICCJ’IeI[OBaTI) CXOOUMOCTH I/IHTeI’paJ'Ia I— .
1+ x10

1

1
dx
3. MccnenoBaTh CXOMUMOCTb UHTErpaja j— .
R X2

dx
xInx

2
4. UccnenoBaTh CXOAUMOCTh UHTETpasia I
1

[Ipaktudeckoe 3ansitue 28. ['eomerprueckue W (QHU3MUECKUE TPHIIOKEHHUS OIPEIeICHHOTO
UHTErpaa.

KoHTponbHEIi Bonpoc

1. BeMHC/THTE MUIOMAb (QUIYpEI, OrpaHideH oM muHuamu Y = 4X — X2 u y=2x-8.

2. Beramcnuts mwiomans smmnca X = aC0St, y =bsint (0<t<2x).

3. BeruucnuTh miomans, OrpaHi4eHHYI0 JINHIEH
p=3+cosp, 0< p<2m.

2
4. BeluucauTh ANMHY Oyru Y = g (x —1)3/2 Ha otpeske [1, 4].

X2 y2 Z2

5. Beruncauts 00beM amnconaa — + — +— =1.
a? b? c?

6. BeauciuTh 00beM Tea, 00pa30BaHHOrO BpaLICHUEM (DUIypbl, OrPaHUYEHHOM JTHHUAMK Y = 4X —X? 1 Yy =0 BOKpYr
ocu Ox ..

Tema 9. KparHble 1 KpUBOJIMHEHHbIE HHTETPAJIbI
[Ipaktuueckoe 3anarue 29. JIBOWHOW W TpPOWHOW HWHTErpajgbl, MX CBOWCTBA. BrruncieHue
KpPaTHBIX MHTETPAJIOB IOBTOPHBIM UHTETPUPOBAHUEM.

KonTtponsHsIil Bonpoc

1. Beruucaurs ” (X2 + y)dxdy, rze obnacte D orpannyeHa nmuHusIMH: Y = 2X — 8, Y = 4X — X2,
D

2. Boruucinurs ” xyzdxdy, rae obnacte D orpannuennas npsmbivu: X =0, x =2,y =0,y =1.
D

3. Beruncmnuts ” (4- y)dxdy obnacts D orpammuena mmmavu D:x2 =4y, x=4, y=0 (x> 0)
D

[Ipaktueckoe 3anstue 30. OmnpeneneHue KPUBOJIMHEHHBIX HHTETPAJIOB MEPBOTO M BTOPOTO
poja, UX CBOMCTBA, TPUMEPHI BEIYMCIICHHUSL.

KoHTponbHBIN BOpoc

1. BerurcnuTh UHTErpan I(Xz + y2 + Zz)dS 0 OJHOMY BUTKY BMHTOBOW JINHUH
AB
x=cost; y=sint; z=t; 0<t<2r.

2. BBIYnCIuTh KpUBOJIMHEHHBIN HHTErpall IXZ ydx + x3dy . L — KoHTYp, orpaHWYeHHbII Mapabonamu

L

2 . 2
y© =X, X" =Y. Hampasnenue 00xo1a KOHTypa IOJOKHUTEIHHOE.

3. BeIYncIuTh KpUBOJIMHEHHBIN HHTErpal IXZ ydx + x3dy . L — KoHTYp, orpaHnYeHHBII Mapabonamu
L




y2 =X x% = Y . Ilo dpopmyne Octporpaackoro-I puHa.

[Ipaktuyeckoe 3amstue 31. ITlpunokeHuss KpaTHBIX M KPUBOJMHEHHBIX MHTETPAJIOB B
VH)KEHEPHOU NPAKTHKE.

KonTtponsHslil Bonpoc

1. Haiitn maccy mwiockoil muactunsl D ¢ dynkuueii mmotHoctu p(X;y), roe D : x% + y2 =4, x? + y2 =16;

SX=y

3
y=0,x=0; (x=20,y<0) p(xy)=——
X°+y

2. Hatitu 00beM Tera, OrpaHHIEHHOTO TIOBEPXHOCTSIMH

y=x?; z=y—6; z=0.

3. Haiitn pabory cuwmst F = 4x%i + XY ] Buons kpusoit Y = X* ot Touxn 0(0;0) o Touku B(1;1).

Tema 10. Indpepennuaibibie ypaBHeHUs

[MpakTdeckoe 3amstre 32. 3amaud, NPHUBOIAIMIHEC K AUPPEpESHIIUATBHBIM YpaBHEHUSM.
Huddepenunanbable ypaBHeHUsi 1-ro mopsanka. 3anada Komu. VYpaBHeHHS €  pazJensiolIUMU
nepemeHHbIMU. OgHOpOoaHbBIE Y.

KonTponbHBIi Bonpoc

1. Haiitu o6mee pemenne quddepennmansaoro ypasaenus Y 'v1— x? =1+ y2 .

sin X
2. Haiitu obmiee pemienne nuddepeHuaibHoro ypaBHeHHsI y’ +——=0.
siny

2
3. Haiitn obmee perenne auddepennuansaoro ypapuenus Y = y—2 + 4X +2.
X X

T
4. HaiitTi 9acTHOE pellieHHEe YpaBHEHUS y' = ( Y+ 1) - CtgX , ynosneTBopsiiomiee yciuosuo Y (EJ =2.

[Ipaktnueckoe 3ansitue 33. Jlumedtnsie JIY 1-ro mnopsnka. YpaBHenue beprymin.
JubdepennmansHupie ypaBHeHHsI B TIOJIHBIX TUddepeHmanax.

KonTtponpHbIil Bonpoc

1. Haiiti o6mee pemenue qupdepeHnnansHoro ypapaenus Y +2Y = e,

2. Haiitu obmee peurenue auddepeHnuansHoro ypapaenns Y + XYy = -x3.

2
3. Haiitu obmee pemenne ud)depeHIMatbHOro ypaBHeH s H 4aCTHOE pelieHne Y '+ 2Xy =2Xe * , eciu

HavaJgbHBIE JaHHbIe Xo= 0; yo= 5.

4. Peruts ypaBuenue bepuymmm Y' + X = y2 In x.
X

[Ipaktueckoe 3anarue 34. uddepeHimanbHble YpaBHEHHUS BBICHINX MOPSAIKOB. YpaBHEHUS,
JIOTTYCKAIOIINE MOHMWKEHHUE MOPSIJIKA.

KoHTponbHBIN BOpoc

1. Haiiti obmee peurenne auddepennuansHoro ypapaenus 2YY" = (y')2 .

!

y

2. Haiitu obmee pernenue ypapHerus Y = ——.
1+x

- 14 ’
3. Haiitu obmmee pemenne muddepennuansHoro ypasHerns n yactaoe pemerne Y +3Y =0 | ecnn navansusre

yenosust Y(0) =0, y'(0) =3.

!

4. Haiitu o6mee pemrenne muddepennuansaoro ypaaerus Y = —+ X .
X




[MpakTaeckoe 3anstue 35. JluneitHbie omHOpoaHbie [[Y BTOporo mopsinka. MHTerpupoBaHue
JIOJZ1Y BTOpOTO mopsiaka ¢ NoCTOSTHHBIMU K03 durmentamu. O0mume cBONCTBa pelICHUH.

KonTtponsnslil Bonpoc

1. Haiitn obmee pemenue auddepennuansaoro ypapuenus Y' + 6y +5y =0

2. Haiitn obmee pemenne muddepentmansaoro ypapuenus Y' —5Y 4+ 6y =0 u uactHoe pemenwe, ecu

navansreie yenopus  Y(0) =1, y'(0) =4,

3. Haiitu obmee pernenne auddepennuansaoro ypapuerns Y —10y' + 25y =0 u uactroe pemenne , ecrn

HavyaJIbHEIC YCIOBUS y(O) =2, y’(O) =8.

4. Hatitu obmee pemenue auddepeHInaibHOro ypaBHEHUS y” + 2y’ +5y=0

[TpakTaeckoe 3amstue 36. Jlunelnsie HeomgHoponHsle 1Y BToporo mopsiaka. CrpykTypa
obuero pemenus. Murerpuposanue JIOJY BTOoporo mopsiaka ¢ moCTOSIHHBIMU KO3 (dULIMEHTaMU U
MIPAaBOH YaCTHIO CIEIMATHHOTO BHJIA.

KoHTponbHEIi Bonpoc

1. Haiitu obuee pemrenne nuddepenuuansuoro ypapaenns Y + 9y =18Xx + 45,

2. Haiitu obmiee pemenre audhepeHIIHaIbHOTO YpaBHEHUS y" - 2y’ +10y =37c0s3X.

3. Haiti o6uiee pemenne mupdepenunansroro ypasuenns Y + Y —2y = 9e* .

4. Haiitn obmee pemenne auddepenrmansaoro ypasuerus Y + 4y = 2SN 2X u yactrHoe pemenue, eciu

nauanensie yenous  Y(0)=1, y'(0)=3/2.

Tema 11. OnepannoHHoOe HCHHUCTCHUE
[Tpaktuueckoe 3anstue 37. [IpeobpazoBanus Jlammaca. Haxoxaenue n3o0pakxeHus 1Mo JaHHOMY
opuruHaiy. BoccranoBneHnue opuruHaia rno JaHHOMY HU300paskeHUIO.

KonTponpHBIi Bompoc

1. Vcnone3ys Tabnuily n300pakeHH ¥ CBOMCTBO JIMHEHHOCTH HANTH N300paKeHHs] OPUTMHAJIOB!

a). T(t)=5-cos5t+5';

6). f(t)=e +(t—2)-cos4t;

) f(t)=t>+cos?3t.

2. HaiiTi opuruHan rno u3BeCTHOMY H300paKEHUIO:

2

F(p)=————:
D F = e

3

6) F(p)=—————;
) F(P) p>—2p+17
6 2

F(p)= + :
) F(p) 0210 p-3

ITpaktuyeckoe 3ansaTHe 38. Pemienne nuHelHbIX AuddepeHInalbHbIX YPaBHEHUH U UX CUCTEM
METO/IaMH ONIEPATUOHHOTO MCUUCIICHHUSL.

KoHTponbHBIN BOnpoc

1. MerogoM ONEpalIOHHOTO WCYHCIECHHS HAWTH YacTHOE pemeHne TuQQepeHIHanbHOro  ypaBHEHHS,
YJIOBJIETBOPSIIONIIEE HAYAIBHBIM YCIOBHUSIM:

a) X" —3x' +2x=e" x(0)=1x'(0) =2

6) X"+4x=sin3t x(0)=x'(0)=0

2. MCTO,I[OM OIICPALIMOHHOTIO HCYUCICHUA HAlTH YacTHOE pCHICHUC CUCTCMBbI lII/I(i)(i)epeHIII/IaHBHBIX ypaBHeHHﬁ,
YAOBJICTBOPSAIOILICC HAYAJIbHBIM YCIIOBUSIM |




{x’—3x—4y=O’X(O)=y(0)=1

y'—4x+3y=0 :
X'—y+z=0

6) 1y —x-z=-1 x(0)=1y(0)=2;2(0) =1
Z'-x+y=1 '

Tema 12. Paabl.
[Ipaktuyeckoe 3anstue 39. Ymucnoeie psapl. OcHOBHBIE MOHATHA. HeoOXomumblii TpU3HAK
CXOAMMOCTH. JlocTaTouHbIe NPU3HAKU CXOUMOCTU 3HAKOIIOCTOSIHHBIX PSJIOB.

KonTtponsHslil Bonpoc

- N
1 MccnenoBaTh Ha CXOIUMOCTD Psift z .
nl2"
n=1 N
1 4 9 16
2. UccnenoBaTh Ha CXOOUMOCTb psii — + — + — + —
3 9 27 81

! + 2 + 3 + 4 + > +
2.3 3.32 4.3 53 6.3

3. MccnenoBaTh Ha CXOJUMOCTD Psiji

5"(n+1)*
4. VccnenoBaTh Ha CXOAMMOCTD PSIT E 3—n
n=1

[MpakTaeckoe 3amstue 40. 3HakodepeayroImMecss W 3HAKONEPEMEHHBbIC psabl. [Ipu3HaK
cxogumoctHd JleiitOaMna. AOCOIFOTHAS U OTHOCUTENLHAS CXOIUMOCTH.

KonTponbHBIi Bompoc

5n+4
1. MccrenoBath Ha CXOTMMOCTh PSJL z (-n" :
Y 4n+1
2. VccreioBath Ha CXOMMOCTb PSS Z( n"t
) 6n 5
5 7 9 11 13
3. MccnenoBaTh Ha CXOAUMOCTh Pl — — — + — — — + —
6 11 16 21 26
4. 1 3 4 + S 6 +
. iccreioBaTh Ha CXOMMMOCTb Pl — — — + — — —
4 9 16 25

[Ipaktueckoe 3ansatue 41. OyHkuMOHaIbHBIE pAAbl. CXOIUMOCTH CTEHEHHBIX PSAOB. Psbl
Teitnopa u Maxknopena. Paznoxenue snemeHTapHbIXx ¢GyHKuuii B psansl Teilnopa u MakiopeHa.
HaxoxaeHnue 3HaueHui QyHKIUN ¢ 33 JaHHOW TOYHOCTBIO

KoHTponbHbII BOonpoc

o] n

X
1. Haiitu uHTEpBaN CXOOUMOCTH psizia Z

n
:1n'2

2. Pasnoxuts ¢pynxmaro T (X) = B pszl MaxyopeHa.

3. Paznoxkuts ¢pynxmmio  (X) = 3" B pag Maknopena.

4. Pas3noxuTh B paj 1o crenensM X ¢pyakmmo  (X) =e

5. Pa3yioxuTh B ps 110 cTenensaM X dyrkmmo T (X) = cos® X.




[Ipaktudeckoe 3ausTre 42. CTeneHHbIe psAAbl U UX NpuiokeHus. [IpubiamkeHHOe BBIYHCICHNUE
3HayeHud ¢yHkiui. [IpuOmmkeHHOE BBIYMCICHUE OIpeNeIeHHBIX HHTerpanoB. IlpubmmkxenHoe
penienue quddepeHInaIbHbIX YPAaBHCHHIMA

KonTtponsnsliil Bonpoc

1. Viconb3ys pasnoxkenue Gpyaxman  (X) = 1+x 8 psa Maxknopena, BBIMUCTUTS ¢ TouHOCThIO 0,001.

2. Ucnone3ys pasioxenne Gynkimu COS 180 B psJ MakiopeHa, BBIUUCIUTH ¢ TO4HOCTHIO 0,0001.

0,2
X
3. Beruncnuts ¢ TognocTsio 0,001 I arctg —dx.
0

0.1
4. Beraucnuts ¢ TouHOCTHI0 0,001 I—
0

dx
e x®

5. Pemmmts nmuddepennmanbHoe ypaBHEHHE

y' =x%y? -1, y(0)=1.

[Mpaktaeckoe 3anatue 43. Paznoxkenne B pianx Dypbe 27m- MEPHOIUYCCKHX (PYHKIIHH.
Paznoxxenue B psg @ypbe UETHBIX M HEUETHBIX (PYHKIMH

KonTponbHBIi Bonpoc

X, -m<x<0
1. Paznoxuts B pag @ypwe dynxmmo T (X) = > o Ha OTpe3Ke [— T, 7[].
. O<x<r

2. Paznoxuts B pag dypee pyaxkmmio T (X) = X+1 B uarepsane (—7; 7).

1
3. Pasnoxuts B pag Pypee 1o cunycam pynkmmo T (X) = Z (X+7) B untepsane (0;m).

4. Paznoxuts B psin Pypse no kocunycam  (X) =—X+2 B unrepsane (0;7) .

[Tpaktuueckoe 3ausatue 44. Pemenue ypaBHeHHs TEIUIONPOBOHOCTH MeTogoM Dypre. Pemenue
ypaBHeHUs Koyiebanuit MmeroaoM Jlanambepa (Oeryiieit BOJHBI).

KonTponpHBIi Bompoc

1. ANTOpUTM pelieHus ypaBHEHHs TEIUIONPOBOIHOCTH MeTooM Dypse.

2. ANTOpUTM pellieHusl ypaBHeHHs KojeOanuii MeroyioM Jlanambepa (Oeryiieit BOHbI).

Tema 13. D1eMeHTHI TEOPUHU BEPOSITHOCTH U MATEMATHYECKON CTATUCTHKH

[Ipaktuueckoe 3ansatue 45. DnemenTsl komOuHaTOpukH. CiydaiitHbie coObITHA. OnpenencHus
BepOsATHOCTH. Anrebpa coObiTnii. @opmyna mosHoN BeposTHocTH. Dopmyna baiteca. IloBTopenue
ucneltannid. Cxema beprymm. @opmynsl [lyaccona, Jlannaca.

KoHTponbHbIN BOopoc

1. U3 umcen 3, -5, 2, 1, -2, -4 Hayraja BeiOuparoTcst Tpu uucia. KakoBa BEpOsITHOCTh TOTO, YTO MX CyMMa MOJIOKHTEIbHA.

2. Msauk quamerpoM 10 cM. OpocaroT B CaJIOBYIO PEIIETKY, CACIAHHYIO M3 BEPTHKAIBHBIX NPYThEB TOJIIMHOMN B 4 CM.
Halitu BepoSTHOCTb TOT0, YTO MSYHMK NPOJICTUT CKBO3b PELISTKY, €CIIM PACCTOSHHE MKy OCAMH NpyTheB 40 cMm.

3. B obmexutnn npoxwuBaer 10% cTyneHTOB yHuBepcuTeTa. 75% CTYIEHTOB, NPOXUBAIOWINX B OOILEKHTHU,
YBIIEKAETCs CIIOPTOM, cpean Hux 46% roHomeil. KakoBa BEpOATHOCTh BCTPETHTh B CTYAEHYECKOM TOPOIKE FOHOILY,
YBJIEKAOIIET0CS CHOPTOM H KHBYIIETO B OOIIIEKUTHH?

4. ITycTh BEepOsTHOCTH MONaJaHuA B LIENb IIPU OJHOM BhICTpelne paBHa 1/5. [IponsBoautces 10 HE3aBHCHMBIX BBICTPEIIOB.
a) KakoBa BeposTHOCTB TOTIAZAHNUS B LIENb MO0 MEHbIIEH Mepe mBaxapi? 0) KakoBa ycimoBHas BEpOSTHOCTD ITOTIAJaHUS B
1eJIb TI0 MEHBIIeH Mepe Ba)K/Ibl, €CIIM M3BECTHO, YTO IO KpaiHel Mepe OHO NMONaIaHue MPOU30III0?

5. BeposiTHOCTE HEKOTOpOTO mM3AeHsA OBITh OpakoBaHHBEIM paBHa 0.005. Uemy paBHa BEpOSTHOCTH TOT'O, YTO CPEIU
10000 mayran B3saThIX m3nenuit 40 OpakoBaHHBIX?

6. BeposTHOCTP TOMacTh B MUILICHb TIPH OXHOM BBICTpere paBHa 0.8. CKOIbKO HY)KHO TIPOU3BECTH BEICTPEIIOB, YTOOKI C
BepoaTHOCTHIO 0.9 MOKHO OBIIIO 0XKHAATH, YTO MHUIICHB OyIET MopakeHa He MeHee 75 pa3?

[Ipaktueckoe 3anatue 46. JlUCKpeTHBIE Cly4aiiHble BEIHYMHBL. 3aKOH paclpeelieHus
JUCKPETHOM CIy4aHOUN BEJIMYMHBL. YHCIIOBbIE XapaKTEPUCTUKH JUCKPETHOW CIIyYailHOW BEJIMYMHBI.

KonTtponsnslil Bonpoc

1. B naptum n3 mectu peTanell MMeeTcsl 4eThlpe cTaHaapTHhIX. Haynauy otobpansl Tpu merann. CocTaBUTh 3aKOH




pacrpeacicHus CHy‘IaﬁHOﬁ BCJINYMUHBI é: — 4YHuCJIa CTaHAAapTHBIX Z[eTaJ'ICfI cpeau 0TO6paHHBIX. HOC’I‘pOI/ITB (byHKHI/IIO
pacnpeaciacHus BepOHTHOCTefI nee rpaq)m(. Brrumcnuts ynciioBbie XapPaKTCPUCTHUKHU.

2. BackerOonmcer Opocaer Ms4 B Kop3uHy. [locTponTh psin pactpeneneHuss W (YHKIWIO paclpeneieHus dncia
MonajgaHuii MS4OM B KOP3MHY IPH JIByX OpocKax, €ciii BeposiTHOCTH momaaanus pasHa 0,4. Iloctpouts yHKIHIO
pacriipesieneHus BeposTHoOCTel U ee rpaduk. BeraucinTh YucioBble XapaKTePUCTHKH.

3. BBIYHMCIUTH MaTEMAaTHUYECKOE OXHMIAHWE U JUCIEPCUIO CIy4alHOW IMCKPETHOW BEUYUHBI, 3aJaHHON 3aKOHOM
pacrpe/ieneHus

X; 3 4 5 6 7 8 9 10

P 0,04 0,1 0,12 0,21 0,22 0,18 0,08 0,05

[IpakTnueckoe 3ansitue 47. HenpepbiBHbIE ciydaiiHble BeJWYMHBL. DYHKIMS paclpelesieHus
BEpOSATHOCTEN. [NIOTHOCTH BEPOATHOCTEN.

KoHTponbHEIi Bonpoc

1. lana pyskuust pacnpenenenus F(x) cmydaiinoit Bennunnsl X . Haiiti qucnepcnio D[X]. Otser 3anmcath ¢ qBymst
3HaKaMU IOCTIe 3aMIATOH 0€3 OKpYIIeHHs.

0 npu x <0,

F(x) = %x?’ mpu 0< X< 2,

1 npu X > 2.

2. CnydaiiHasi BeTHUHUHA é: 3ajaHa (pyHKIMEH ITIOTHOCTH pacIipe/ieieHHsl BEpPOSITHOCTEH:

0, x<0;
f (x) =<sin( x), 0<x<7x/2;
0, X> /2.

Haiitu ¢pyHKIuIO pacnpeneneHus F & (X) . Bplunciute MaTeMaTHYECKOE 0XKUIAHUE, IUCIIEPCUIO, CPELIHEE

KaBaJpaTUUECKOE OTKJIOHEHHUE CI1YyYaiiHON BEIMYMHBL.

3. 3ajaHa IUIOTHOCTH pACIIPE/CICHUS] HEKOTOPOHM ciydaiiHol BenuuuHbl X. Haiitu mapamerp a, maremaruueckoe
oxunanne M [X] U BEPOATHOCTD IIONAJaHUs CIIy4alHOW BEJIMYMHBI HA MHTEPBAJ (a, ﬂ) B otser 3ammucars cymmy

M [X ] + P(Ol <X< ﬂ) C OZHMM 3HAKOM IIOCIIE 3aIITOM:

0, x<l x>4,
f(x)=42(x-1)/3, 1<x<2, .,mmea=2, f=3.
a(x—4), 2< X< 4,

[Ipaktnueckoe 3anstue 48. Brpibopounslii MeTon 00pabOTKH pe3ylbTaToB HAOIIOACHUM.
I'enepanbHas U BBIOOPOYHAsI COBOKYITHOCTH. BapualmoHHBI psiJl, HHTEPBAJIbHBIN BapUAIMO HHBIN PSII.
[Tomuron, rucrorpamma. BeiOopounas ¢yHkuust pacnpeneneHus. YWCIOBbIE XapaKTEPUCTHKU
BBIOOPKH.

KoHTponbHbIN BOopoc

Jan naTepBanbHeid pan i 100 ncnpITanmii.

X; 40-42 42-44 44-46 46-48 48-50

n; 7 25 37 23 8

1. HOCTpOI/ITL TUCTOIrpaMMYy U ITOJINTOH YaCTOT U OTHOCHUTEIIBHBIX YaCTOT,

2. 3anmcath SMOUPUIECKYIO HYHKIHIO PACIPEICICHUS H TOCTPOUTD €€ rpaduk;

HpaKTI/IquKOe 3ansatue 49. Toueunoe OLICHMBAHUC MapaMETPOB PaCHpCACIICHH. I/IHTepBaJ'ILHOG
OICHUBAHUC MTAPaAMCTPOB paCIPCACIICHUS. I[OBCpPITCJ'ILHLIfI HHTCPBAJI U JOBCPUTCIIbHAA BCPOATHOCTD.

KonTtponsnslil Bonpoc

Jan naTepBanbHed pan i 100 ucnpITaHwmii.

X; 40-42 42-44 44-46 46-48 48-50




n; 7 25 37 23 8

1. Tlpenmonarass HOpMaJBHOE pAaCIpEACICHUE TCHEePATbHOW COBOKYITHOCTH, TOCTPOWTH JIOBEPUTEIBHBIC HWHTEPBAIIBI
HagexxHoctu 0.95 u 0.99 s napameTpoB HOPMAIBLHOTO paCIpeIeeHHUS.

2. Ilo BI)I60pO‘IHI)IM JAHHBIM, MPCACTABJICHHLIM B TaGJ’IHHe

X; 82 86 90 94 98 102 106 110

n; 2 4 9 12 29 24 15 5

MMOCTPOUTh THUCTOTPAMMY M KYMYJISTY; BBIYUCIUTH BBHIOOPOYHBIC YHCIIOBBIC XapaKTCPUCTUKHU: CpEIHEE BHEIOOPOYHOE,
WCIIPABJICHHYIO JIMCIEPCHIO S%, MCHPABICHHOE CpeHee KBaJIpaTHYEeCKOe OTKIOHEHHE S, IEHTpalbHbIe MOMEHTHI [,
ko3 dunmentsr accumerpun A u excriecca Ey, koadduruent Bapuanum V.

3. Haiitn MHUHUMaNbHBIA 00BEM BBIOOPKH, IIPH KOTOPOM C Ha/EKHOCTHIO 0,975 TOYHOCTH OLIEHKH MaTeMaTHYECKOTrO
OKUJAaHUS @  TCHEepaJIbHOM COBOKYITHOCTH IO BEIOOpOUYHOM cpemHell paBHa 0=0,3, eclid HM3BECTHO CpemHEe
KBaJIpaTHYHOE OTKJIOHEHHE 6=1,2 HOpMaJbHO paclpeeIeHHON reHepalbHON COBOKYITHOCTH.

[Tpaktudeckoe 3ansrue 50. [IpoBepka crarucTruecknx runore3. Kpurepun cornacusi MpoBepKu
cratuctudyeckux runore3. Kpurepnit Ilupcona. Kpurepuit Kosnmoroposa. KoppensuuonHslli H
perpeccroHHbIN aHanu3. IlocTpoenue BbIOOPOUHBIX IMHEHHBIX YPaBHEHHUI perpeccum.

KoHTponbHEIi Bonpoc

1. M3 reHepasbHON COBOKYITHOCTH X' 3amana BbIOOpKa 00bemMoM 60. IIpoBeputs rHTIOTE3Y HO 0 HOpMaJbHOM

pacIipe/ieieHiy TreHepajibHOW COBOKYITHOCTH O IAHHOM BBIOOPKE.

X 205|503 | 08 | 031 | 0,77 | 401 | 1,19 | 1,26 0,68
Y 3,76 | 209 | 1,98 | 0,2 31 | 167 | 259 | 1,7 0,23
X 091 | 433 | 238 | 098 | 0,42 | 1,71 | 351 | 1,11 2,10
Y 121|091 | 168 | 244 | 05 | 1,21 | 1,15 | 23 3,48

2. B pe3ynbpTaTte rpyniupoBKH AAHHBIX CTATUCTHYECKOTr0 HAOMIONCHNS HaJl IPU3HakaMu X U Y ToIydeHa
KoppesLoHHas Tabauia. C nenbio U3ydeHust TMHEHHON CBSA3U MEXAy STHMH NPU3HAKAMHU TpeOyeTcst:

Yi
10 15 20 25 30
Xi
2 3 4
5 10 9 3
8 6 40 5
11 4 8 3
14 2 3

a) HallTH UX YNCIIOBBIC MOKa3aTenu X , Y, Oy, oy,

0) HaiiTn BIOOpOUHBIH K03} dHINEHT Koppeny B I, ¥ OLEHUTH €ro HaJISKHOCTh C ypOBHEM 3HaduMocTH o =0,01;

B) HAWTH ypaBHEHHS MPAMBIX perpeccuii Y Ha X X Ha Y;

r) n306pasuTh B chcTeMe KoopsmHat rpadukn Yy n X, .

Kputepun oneHMBaHNs NPOMEKYTOYHOI0 KOHTPOJIS - IK3aMeH

Ha »sk3ameHe pe3ynabTHpyIOLIas OIEHKA BBICTABISETCA IO YEThIpeX OauIbHOM cucteme
(HEeyIOBJIETBOPUTENBHO, YI0BIETBOPUTEIBHO, XOPOIIO, OTIMYHO).

Kpurepuu onieHuBaHUs:

— MOJIHOTA U NPaBUIBHOCTh OTBETA;

— CTENeHb OCO3HAHHOCTHU, IOHUMAaHUS U3y4YEHHOTO;

— S3BIKOBOE 0()OPMIIEHUE OTBETA.



Iloka3zaTesn u MIKAJA OLEHUBAHNUA:

[IIkaima oneHUBaHUS

ITokazatenu

OTJIHNYHO

CTaBUTCS MPH ITOJTHOM OTBETE HA BOIPOC M BEPHOM PEHICHUU 00CUX 3a]1a4 MPH ITOM:
00yJaroIUIiCcs MMOTHO W3JaraeT MaTepHall, JaeT MPAaBHIBLHOES OMNPEICICHUE OCHOBHBIX
TIOHSTHIA;

00HapyXUBACT MOHUMAaHUE MaTepraia, MOXXeT 00OCHOBATh CBOH CYXKICHUS, IPUMEHHUTH
3HAHUS Ha TPAKTUKE, MIPUBECTH HEOOXOMUMBIE TPUMEPHI HE TONBKO M3 YUeOHHKA, HO U
CaMOCTOSITENILHO COCTABJICHHEIE;

U3JiaraeT MaTepuan IOCJIeJOBAaTeIbHO M MPAaBWIBHO C TOYKH 3pEHHUS HOPM
JIUTEPATYPHOTO S3bIKA

Xopomo

BBICTABJISIETCA MPU HEMOJIHOM OTBETE HA BONPOC WM OTCYTCTBHUHU TMOJHOTO PEUICHHS
OJTHOM 3a/1au¥ U BEPHOM pEUICHUU APYroM 3a7auu MpH STOM:

00yJaroIuiicss NaeT OTBET, YAOBJICTBOPSIONIMI TEM € TPEOOBAHWSM, YTO M JUIS
OTMETKH «5», HO JomyckaeT 1-2 ommOku u 1-2 Hemouyera B TOCICIOBATEIBHOCTH U
SI3BIKOBOM 0(hOPMJICHUH H3JIaraeMoro

YaoBaerBoputebLHO

nonyvaer oOydaronuiics mpu: 1) HEMOJIHOM OTBETE HA BOIPOC W HEMONHOM pEIICHHH
obeux 3a/1a4; 2) HEBEPHOM OTBETE Ha BONPOC M HETOIHOM PEIICHUH OJHOU 3 3a1ady; 3)
HEBEPHOM pEICHHH OJIHON 3aj]a4yM, HEMONHOM pEIICHHH JPYrod 3aJaud ¥ BEpHOM
OTBETE Ha BOIPOC;

obyuaronuiics 0OHapyXHMBaeT 3HAHWE M TOHHUMAHHWE OCHOBHBIX TOJOKCHUIl JaHHON
TEMBI, HO:

W3JIaracT MaTephan HEMOJHO M JOMYCKAeT HETOYHOCTH B ONMPE/CICHUH TOHITHHA HIH
(hopMyaHpOBKE MPaBHIT;

HE yMEeT J0CTATOYHO TITYOOKO M JI0Ka3aTeIbHO 0O0CHOBATH CBOM CY)KACHUS U TIPUBECTH
CBOH TIPUMEPHI;

W3/IaracT MaTephaj  HEMoCHeJ0BaTeNbHO W JIOMYCKAeT OIIMOKH B  S3BIKOBOM
0(hOpMJICHHU M3J1araeMoro

HeynoBiieTBOpPHTEIbHO

BBICTABIISIETCS IPU HEBEPHOM OTBETE Ha BOIPOC U HEBEPHOM PEIICHUH 00€HX 3ajad, Mpu
ITOM:

o0ydaronuiicsi oOHapy)KMBaeT He3HAHHE OOJBLICH YaCTH COOTBETCTBYIOLIETO BOIPOCA,
JIOMyCKaeT OlUOKU B (JOPMYIIUPOBKE ONPEACICHHI U MTPaBUI,

HCKaXKAIOIIHE UX CMBICI, OECHOPSIIOYHO M HEYBEPESHHO M3JIAaraeT MaTepUall

B nponeHTHOM COOTHOIIEHNHU OLIEHKH (10 4YeThIPEXOATIBbHOM CHCTEME) BBICTABIISIOTCS B

CICOAYIOIIUX Jualia3soHax:

«HEYIOBJICTBOPUTEIILHO» - MeHee /5%
«YIOBJIETBOPHUTEIBHO» - 16%-85%
«xoporoy - 86%-92%
«oTinuHO» - 93%-100%

OHGHKI/I, KOTOPBIC BBICTABJIAKOTCA Ha 3K3aMCHEC, KOPME 3HaHPII>i, YMCHI/Iﬁ 1 HAaBBIKOB
o6yt1a10mnxc;1 YUYUTBIBAKOT CTCIICHDb C(l)OpMHpOBaHHOCTI/I Yy NOCJICAHUX OGHICHPO(i)CCCHOHaHBHOfI
KOMIICTCHIIUHA OIIK-2 — cnocoOGHOCTH MPUMCHATb CCTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(eHepHI>I€
3HaHHUA, aHAJIUTUYCCKUEC MCTO/bI B HpO(I)eCCHOHaHLHOﬁ ACATCIBbHOCTH.
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