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@oH OUEHOYHBIX CPeACTB [JIsl MPOBEACHUS MPOMEXKYTOYHOM aTTECTalUUU
oOyJaromuxcsi o AUCHUIUIMHE SBISETCS YacThio (MPUIIOKEHUEM) K paboueil mporpamMme
JUCUUIUIMHBL. DOHJ OLEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEXYTOUHOM aTTecTaluu
o0yyaromuxcsi 10 JUCLUIUIMHE pa3paboTaH B COOTBETCTBUM € 0OwIel 4YacThio (oHnma
OLICHOYHBIX CPEACTB JUIsl TPOBEACHHUS INPOMEXKYTOUYHOW aTTECTallMM OCHOBHOM
o0Opa30BaTeNbHON MPOrpaMMbl, KOTOpasl YCTaHABJIMBAET CUCTEMY OLICHUBAHUsI PE3YyJIbTaTOB
IPOMEXYTOUYHOM aTTeCTallud W KPUTEPUM BBICTABICHUS OLIEHOK. DOHJ OIEHOYHBIX
CPEICTB JJI IMPOBEJIEHUS IPOMEXKYTOUHOM arrecTaluy OO0y4arouuxcs IO JUCLUUIUIMHE
yCTaHaBIUBaeT (OpMbI U  MPOLEAYphl TEKYLIErO0 KOHTPOJS  YCIEBAaEMOCTH U
IPOMEXKYTOUHOM aTTeCTaluy 00y4aroIUXCs 110 AUCHUILINHE.

1. l'[epeqem, KOHTPOJMPYEMBIX PE3YJAbTATOB oﬁyqumI no AaUCHMIIJIMHE,
00bEeKThI OLCHMBAHUSA U BUIABI KOHTPOJIA

Cornacao PIIJ[ ocBoeHue ydeOHOro marepualia JUCHUIUIMHBI 3alJIaHUPOBAHO B
teueHne Tpéx cemectpoB (1, 2, 3 cemecTpsl y4eOHOro IUIaHA) W pa3OUTO Ha
6 ydeOHBIX MOmyas. B kaxxgoM Momyie MpeayCMOTPEHBI ayIUTOPHBIE JICKITMOHHBIC H
MPAKTUYECKUE 3aHATHUSI, a TAKXKE CaMOCTOsITeIbHas paboTa cTyaeHTOB. B paMkax ocBoeHMs
y4eOHOro Marepuaia JAUCHMIUIMHBI (OPMUPYIOTCS KOMIIOHEHTHI YHU(PHUIIUPOBAHHBIX
JTUCHUIUIMHAPHBIX KOMIICTEHIIUU 3Hamb, ymems, 61ademv, ykazanHble B PIIJI, xoTopsie
BBICTYIIAIOT B KAUE€CTBE KOHTPOJIUPYEMBIX pe3yabTaToB oOyuenus (Tadum. 1.1).

KoHTponb ypoBHS YCBOCHHBIX 3HAHUN, OCBOEHHBIX YMEHUW M MPUOOPETEHHBIX
BIAJICHUN OCYIIECTBISIETCA B paMKax TEKYHIEro M IPOMEKYTOUYHOIO KOHTPOJS MpHU
M3YYEHUH TEOPETHUECKOTO MaTepuaa, BEIIIOJIHEHUU 3alaHUN BCEX MPAKTUUYECKUX 3aHATUM,
IByX nuddepeHIInpOBaHHBIX 3a4€TOB U HK3aMeHa. Buibl KOHTpOIIs cBefieHbI B Ta0muiy 1.1.

Tabnumna 1.1. [lepedeHb KOHTPOIUPYEMBIX PE3YJIBTATOB 00YUYEHHUS IO JUCIUIUIMHE

Buja koHTpoJst
KonTponupyemsble pe3yabTarbl 00y4eHHUs 110 TUCHUILINHE Texymuii Py0Oe:xnblii Hrorosslii
(3YBr1) T | TO | Prp kp | AP o aven
3auéT
YcBoeHHBIC 3HAHUS
3.1 3HaTh OCHOBHBIC IMOHATHS M METOIBI JTUHEWHOW W BEKTOPHOU T1 TO1 PI'P1 KP1
anreOppl; OCHOBHBIC IIOHATHS AaHAIMTUYECKON TreomeTpun Ha | T2 TO2 TB
PI'P2 KP2
IJIOCKOCTH U B IPOCTPAHCTBE T3 TO3
3.2 3HaTh MOHATHS IOCIIENOBATENLHOCTH M ¢ mpexaena, GpyHKunu
OIHOI TepeMeHHOW W e€ Ipexena, HEMPEepBIBHOCTH (YHKIHH,
ompeneneHue auddepeHnuana, ero TeOMETPUIECKUH CMBICI, T4 KP3
MOHOTOHHOCTH, JKCTPEMYMOB, BBIMYKIOCTH, HauOOJBIIETO | Ts TO4 PTP3 KP4 TB
HaMMEHBIIIET0 3HAa4YeHWH (YHKINM, ONpeieleHHe IPOU3BOIHON KP5
(GYHKIMM OIHOM NEepeMEHHOH, TreoMeTpuueckuid W (u3nuUecKuii
CMBICJT IPOU3BOTHOM
3.3 3HaTh TpaBWiIa W METOJIbl  BBIYHCICHUS  MPEIEIIOB, T4 KP3
nuddepeHIMPOBaHUA, OCHOBHBIE METOIB! MCCIIEIOBAHUS (DYHKIHH Ts TO4 PI'P3 KP4 TB
C IOMOINIBIO TPOU3BOJHOM KP5
3.4 3HaTh TMOHATHUE HEONPEAECNEHHOIO, ONPEJACIEHHOIO U T7
HEcOOCTBEHHOTO MHTErpajla, TeOMETpUYecCKHe U (HU3MUECKHe T8 TO6 PI'P5 KP6 TB
MIPUIIOKEHHUS ONPEeIEHHOTO HHTErpana
3.5 3HarTb aHaNUTUYECKHE METOAbl HMHTErpUpOBaHMs;  Meroabl | T6
. TOS PI'P4
HCCleioBaHus (QYHKIMHA HECKOJNBKHX IEPeMEHHBIX Ha sKkcTtpemyM; | T7 TO6 PIP5 KP6 TB
JddepeHInaIbHYI0 TeOMETPUIO KPUBBIX M TOBEPXHOCTEH T8
3.6 3HATH OCHOBBI TEOPHUH OOBIKHOBEHHBIX ANU(PQPEPEHINATBHBIX
. o . KP7
ypaBHEHHH u cucTeM N GepeHINaIbHbIX YpaBHEHU, ypaBHeHud | T9 TO7 PTP6 KP8 TB
MaTeMaTHYECKOH (U3UKU
3.7 3HaTh MeTOABl HCCleloBaHUs psgoB Ha cxogumocth u | T10 | TOS8 PI'P7 KP9 TB
pasnoxxeHus: GyHKIMI B psaael Tednopa m MaxkiopeHa, monsitue | T11 TO9 PT'PS KP10
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Bua koHTpoJIst

KoHTpoaupyeMble pe3yjbTaTbl 00y4eHUs M0 AUCHHUILJINHE Texkymmii PyGeskHblIii HUTorosmlii
(3YBer) T | TO PI'P kp | AP | 5 aven
3a4éT
JIBOMHBIX, TPOMHBIX u KPUBOJIMHEWHBIX HMHTErpajos; PTP9

T€OMETPHUECKOE U (PU3HIECKOE NPIIOKEHUE HHTETPATIOB

3.8 3HaTb OCHOBHBIC IIOHATHA W TCOPEMBI TEOPUH BEPOSTHOCTH

CITydalfHBIX COOBITHH, OCHOBHBIC NOHSATHA TEOpUH BepostHocth | T12 KP11

. . TO10 | PI'P10 TB
CIIy4alHBIX  BEJIMYUH, OCHOBHBIE TIIOHATHS Maremaruueckoit | T13 KP12
CTaTUCTHUKHU

OcBoeHHBIC yMeHUSI

V.1 YMETH BBINOJHATH NCUCTBUS HaJ MaTpullaMu U BCKTOpaMw, T1
HCCEIOBaTh CHCTEMBl JIMHEWHBIX alire 6pa1/1qec1<1/1x ypaBHeHI/Iﬁ, T2 PI'P1 KP1 113
peuiaTth 3aga4umn aHAJUTUYECKOM reoMeTpuun T3 PI'P2 KpP2

¥.2 yMeTh HaxOAMTh MPEENbl MOCIeI0BATEIbHOCTEH 1 (YHKIMH,

HaunOoblIee u HauMEHbIIee 3HA4YeHUs ¢ynkiun, | T4 PI'P3 KP3 m3
muddepenumpoBars GyHKUMYM, HccienoBath QyHKuMu U crpouts | TS KP4

rpaduKn

Y.3 yMmerp HaxomuTh OKCTPEeMYMBl (YHKIHH HECKOJbKUX | T6

NIEPEMEHHBIX, BBIYUCIATh ONpEAeN€HHblE M HeompeneiaéHusie | T7 PI'P4 KP6 3
HHTETPaIbI T8

Y.4 ymers BbIOMpaTh HEOOXOIMMBIE METOABI PEIICHHSI HHTETPAJIOB,
(opMyIHMpOBaTh W PELIATh 331aYM CBA3AHHBIC C TCOMETPUIECKUMH, | T7

MEXaHWYECKMMH U (HU3MYECKMMH HPHIOKCHUAMH OIPENCIEHHBIX | T8 PTPS KP6 113
HUHTErpajoB
¥.5 ymers unTerpupoBath AuddepeHnnansHpe ypaBHEHHs IEPBOTO KP7
T9 PI'P6 113
1 BBICHIUX MOPSIKOB KP8
¥.6 ymeTh uccienoBaTh YUCIOBbIC PIbl U (QYHKIMOHAIBHBIE PSJIbI PTP7
Ha CXOAUMOCTb, BBIUUCIATH IBOMHBIC, TPONHBIE U KPUBOJIMHEUHBIC T10 PIP8 KP9 3
HHTCTPpaJIbl Tl1 PI'P9 KP10
Y.7 yMeTh BBIUUCIATH BEPOATHOCTH COOBITHH, HAXOMUTH 3aKOHBI
pacnpeneneHus CITy4aiHBIX BEJTMYUH, ux HHCTIOBBIE | )5 KP11
XapaKkTepPUCTHKH, ~ HAXOJUTb ~ CTATHCTHYECKHE  XAPAKTEPUCTHKH | 1o PI'P10 KP12 113
n3y4aeMbIX BBIOOPOK, BBIIBHTATh M HPOBEPATh CTATHCTHYECKHE
TUIIOTE3bI
IIpuoOpereHHble BJACHUSI
B.1 BrmameTsr HaBBHIKAMH pEHICHHs aireOpandeckux ypaBHeHuid, | Tl PT'P1 KP1 m
3a/1a4 10 aHAJIMTUYECKON T€OMETpUN T3 PI'P2
B.2 BIa/ICTh HABBIKAMH HCCIIE/IOBAHMS (YHKIIMM € TIOMOIIBIO Ts PI'P3 KP4 m
IIPOU3BOJIHOM MEPBOrO U BTOPOTO MOPsAAKA
T6 PI'P4
B.3 Bnmametp HaBBIKAMH ~ pemIeHWS 3a7ad W3 Pa3JelioB T7 PI'P5 KP5 m
i depeHIranbHOro U HHTErPAIIbHOTO HCUUCIICHHUS T8 KP6
T9
B.4 BraneTs HaBBIKAMH PEIICHUS 3a]1a4 U3 TEOPUH PSIIOB, METOaMH T10 PI'P7 KP9
BBIYMCIICHUS U NIPUIOKEHUS IBOWHBIX, TPOMHBIX U KPUBOJUHENHBIX PI'P8 113
T11 KP10
HUHTETpaJIOB PI'P9
B.S BIIA/IETh HAaBbIKAMHU peuieHus OOBIKHOBEHHBIX T12 PI'PG KP7
nuddepeHraIbHbIX YpaBHEHUI KP8
B.5 Bmagere HaBBIKAMHM pEIIEHWS 3a/1a4 TEOPHUH BEPOSTHOCTU
CITydaiHBIX COOBITHH C HCIIOJIb30BaHMEM OIPENeIeHUI U TeopeM, KP11

BEPOSITHOCTHBIMH ~ METOJIaMH,  BEPOSITHOCTHO-CTaTUcTHueckumu | T13 PI'P10 KP12 113
METOJAMU OPraHU3alMM BBIUUCIUTENBHBIX OJKCIEPHUMEHTOB B
podeCcCHOHAILHOM esITeIbHOCTH

T — mecmuposanue no meme, TO — konnokeuym (meopemuueckuii onpoc); PI'P — pacuémno-epaguuecxas
paboma; KP — xonmponvnas paboma, TB — meopemuyeckuil 6onpoc, 113 — npaxmuueckoe 3a0anue.

HTOroBOoi OLIEHKOW JOCTHIKEHUS PE3YNbTATOB OOYYEHUS MO JAMCIMIUIMHE SBIISETCS
MPOMEXKYTOUHas arrectauus B QopMe auddepeHurpoBaHHOrO 3ayéTa M IK3aMEHa,
MPOBOJIMMAs C YYETOM PE3YJIHTATOB TEKYILETO U MPOMEKYTOUHOTO KOHTPOJIS.




2. Buabl KOHTPOJIS, TUTIOBbIe KOHTPOJIbHbIE 3aJaHUs U IIKAJIbI OLEHUBAHUS
pe3yJibTaTOB 00y4eHus!

Texymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET IIENIbI0 OOecreyeHrne MaKCHMAallbHOM
3¢ PeKTUBHOCTH yU4eOHOTO TpoIlecca, YIpaBieHHe MporeccoM (GOPMHUPOBAHUS 3aJaHHBIX
KOMIIETEHIIMA 00y4yaeMbIX, IMOBBIIICHHE MOTHBAIMM K Yy4yebe U TpeaycMaTpUBaeT
OIICHMBAaHUE X0J1a OCBOCHMS AUCUUILIMHBL. B cooTBeTcTBUU ¢ [lon0XKeHMEM O TPOBEAEHUN
TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U TMPOMEKYTOUHOM aTTECTallMd OO0ydYaroluxcs o
oOpa3oBaTeNbHbIM IporpaMMaM BBICIIET0 O0pa3oBaHMsI — MporpaMMaM OakajaBpuaTa
B [IHUIIY npenycMOTpeHBI CIenyrOImKue BUIbI U MEPUOJIUYHOCTh TEKYIIETr0 KOHTPOJIS
yCIEBAEMOCTH O0YYaIOIINXCS:

- BXOJIHOM KOHTpPOJIb, MPOBEPKa UCXOAHOTO YPOBHS MOJTOTOBIECHHOCTH 00y4aeMOro
M €r0 COOTBETCTBUS MIPEIBABIIEMBIM TPEOOBAHMM JIJIS U3YUCHUS JAaHHOW TUCIIATIIINHBI,

- TEKYIIUA KOHTPOJIb YCBOEHUSI MaTtepuaia (YpOBHS OCBOCHHUSI KOMIIOHEHTA «3HATh»
3aIaHHBIX KOMIIETCHIIMI) Ha KaXXJIOM TPYNIOBOM 3aHSATUM M KOHTPOJIb MOCEIIAeMOCTH
JICKIIMOHHBIX 3aHSTHI;

- TMPOMEXKYTOYHBIM MU PYOEKHBIM KOHTPOJb OCBOCHHS OOYy4ae€MbIMU OTACIBHBIX
KOMITOHEHTOB «3HAThb», «YMETh» 3aJaHHBbIX KOMIIETCHIMA ITyTEM KOMIIBIOTEPHOTO WU
0JIaHOYHOTO  TECTUPOBAHMS,  KOHTPOJIBHBIX  OMPOCOB,  KOHTPOJBHBIX  paldOT
(MHAMBUAYATbHBIX JOMAIIHUX 3aJaHMil), 3allMThl OTYETOB IO JIA0OPATOPHBIM padoTam,
pedeparos, 3cce U T.1.

PyGexxHblii KOHTPOJIb MO AMCIUIUIMHE MPOBOJUTCS HA CIEAYIOIICH Hemene mocie
MPOXOXKIEHUS MOJYJS JUCHUIUIMHBL, a MPOMEXKYTOYHBIH — BO BpeMs KaxIoro
KOHTPOJBHOTO MEPOIPUATHS BHYTPU MOAYJIEH JUCUUILINHBL

- MEXKCECCHOHHAs aTTecTalus, C€IUHOBPEMEHHOE IIOJBEACHUE HMTOTOB TEKYIIEU
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP IO BCEM NMCIUIUIMHAM JUIA KaXIOTO
HaIpaBJICHUS TOATOTOBKH (CHIEIUAILHOCTH ), Kypca, TPYIIIIbI;

- KOHTPOJIb OCTAaTOYHBIX 3HAHUI.

2.1. Tekymmii KOHTPOJIb YCBOEHHSI MaTepuaJa

2.1.1. TectupoBanue

Texyuuit KOHTPOJIb YCBOCHUSI MaTeprayia B GopMe TECTUPOBAHUS U TEOPETUUYECKOTO
ompoca CTYICHTOB IMPOBOAUTCS IO Kaxaoh Teme. Pe3ymprarel mo 4-0aibHOM IIIKaje
OIICHMBAHMS 3aHOCSITCS B KHIKKY IMPENOJAABATEINIsl U YUYUTHIBAIOTCSA B BUJE MHTETPATBHOM
OLICHKU IPU NMPOBEAECHUN IIPOMEKYTOUYHOU ATTECTALIUU.

TunoBbie 3aJaHUA TCCTHUPOBAHUA:
Bapmuanr 1

Pa3nesn Aaredpa u reomerpust

2 -3
. Torma 2A+ B paBHO ...
0 4] A P

95 1)

1) -1 2) -7 3)3 4)7

1 2
1. Jlansl MaTpHILIBI A=(0 3]1/1 B=(
4 1
)
0 -2
2 3

6 -2
2)
0 2
2. Onpenenurens 1 2‘ paBeH. ..

a; 5




3. Jlnmna Bektopa a=10i—11j+ 2k paBHa ...
11 2) -15 3) 225 4) 15

4. HopManbHbIN BEKTOP MIOCKOCTU 5X—5y+5z—-1=0 UMeeT KOOPAUHATHI. ..

1) €5-1  2) €,-55_ 3) €55-5  4) €55-1

Pasnes BBenenme B Mmaremaruyeckuii anaau3. JuddepenunanbHoe ucumncieHnne QyHKIuii oaHOMI
nepeMeHHOn

1)0 D Yo 4

6. IIpousBoanas GpyHkuuu y = 2x* + JX +3 umeer BI/II[ ..

1 1
1) x*+— 2) 8x®*+—+3 3) 8x* + —
) ) ) 2\/—

Jx 24x ZJ_

Pazgen Teopuss pyHkumuM HeckoabKUX nepeMeHHbIX. /IuddepennuanbHas reoMerpus KpUBBIX U
MOBEPXHOCTEH

4) 4x° + —

7. 'pamyienT CKansapHOro mojs U =Xx° —xz+yz B touke A(0; 1; 1) umeer Bup ...
1) —i—j+2k 2) —i+j+2k 3)i+j+k 4) —i+ j+k

Pa3znen UnTerpajibHoe ncuncieHne GQyHKIMH OTHOM MepeMeHHO

1

8. MHOXKeCTBO I1epBo0OpasHbIX QyHKIun f € =— —
X

UMEET BUTI ...
1+ x2

1) —1+4arctg x+C 2) —1—4arctg x+C 3) 1—4arctg x+C 4) —%—4arcctg x+C
X X X X

X
9. 3naueHue uHTErpaa _[—1 paBHoO...
X J—

2 1 3
1) In- 2) ——= 3) In= 4)0
)nZ - In> 4

Paznen ludepenunaibHble ypaBHEHUA

dy  dx

> =— HMECT BH] ...
1+y X

10. O6umit uaTerpan gudhepeHuaIbHOTO YPaBHEHUS
1) arctgizln|x|+C 2) arctgy:—iz+C 3) arctgy =In|x|+C 4) 1+y? =Cx
y X

"

11. Tlopsnox quddepenuuansHoro ypasaenus 3y' +y” —y” = x> paBeH ...

1)4 2) 2 3)5 4)3



12. Jlano nwHeitHOe omHOpomHOoe muddepeHnuans HOe ypaBHeHHE Y"-5y'+6y=0, TOrma ero

o0l1ee peleHre UMEET BUTI ...
1) ce™+Ce™ 2) Ce*+Ce™  3)Ce®+Ce™  4) Ce*+Ce¥

Pasznea Psaabl. 'apmMonnyeckuii anaaus

13. TapmoHudeckue KojaeOaHUS C aMIUIUTYAOM A, 4YacTOTOM ® W HavYaJbHOW (¢a3oi
() OIIMCBHIBAIOTCS 3aKOHOM ...

1) f=AJoxtg 2) F€=AsinGt+p  3) f(x)= : A ) F(0= Alx+p)
X+
Pa3)1e.]1 TeOpI/Iﬂ BepOHTHOCTeﬁ N MaTEeMaAaTHUYECCKada CTATUCTHKA
14. BeposATHOCTB JOCTOBEPHOTO COOBITHS PaBHa. ..
)0 2) -1 3) 1 4)0,6

15. Ilo oleHKaM 3KCIEPTOB BEPOSTHOCTH OAHKPOTCTBA JJISl ABYX MPEANPHUITHH, MPOU3BOIAIINX
OJTHOTHUIHYIO Ipoaykuuto, paBHbl 0,2 u 0,3. Torga BeposSTHOCTh OAHKPOTCTBA MOJIbKO OJHOTO
MPEANPUATUS PaBHA ...

1) 0,06 2) 0,63 3) 0,38 4) 0,94
2 BapuaHT

Paznen Auredpa u reomerpus

1 2 3
1. JlaHbl MaTpUIIbI A:[O j u B:[ 4 j Torma A-B paBHO ...

1 [—1 5 ] 2) (5 2} 3) [3 —1j 2 {3 5}
0 -7 0 -1 0 1 01
-1 -1 0
2. Onpenenutens -1 0 1 paBeH ...
1 1 1
1)1 2)-1 3)0 4)2

3. 3ajansl Touku A€ 3;6;-1, B@;0,—8 . KoopmunaTsl BekTopa BA paBHBL...
1) €7,6,7 2 ¢-6-7  3) €36-1  4) €0,-8

4. HopManbpHbII BEKTOP IJIOCKOCTH 5X +5y — 7z —1=0 uMeeT KOOPAUHATHL. ..
1) €5-1  2) €-55_ 3) €55-5  4) €55-1

Pasnen BBenenue B Maremarudeckuid anHaaus. AudepenuuanbHoe ncuncieHne GyHKUMHA OFHOM
nepeMeHHOMn

. 4X°—Xx+6
5. 3nauenue npegena lim ———
x> 2X° +X—6

1)o 2) © 3)2 4) 0,5

paBHoO ...



6. [IpousBoaHas GpyHKIUU Yy = 3X° + VX =7 umeer BUL ...
1 1 1 x® 2
1) 156x* + — -7 2) 15x* + — 3) 15x* + — 4) =+ =x® -7x
2/x 2/x Jx 2 3

Pasnes Teopusi pyHKUMH HeCKOJbKHX NepeMeHHbIX. /{uddepenunanbHasi reoMeTpusi KPpUBbIX U
IOBEPXHOCTEH

7. I'pamgueHT CKaIsIpHOIO HOJs U= XyZ+2 B Touke E Q;—1; 1: UMEET BU] ...
1) i+2j+k 2) —i+k 3) i+k 4) —i+2j+k

Pasznen UHTerpajbHoe ucuncieHue GQyHKIMU OHOM IepeMeHHOoi

8. MHoxxecTBO nepBooOpa3Hbix GpyHKIuN f ((:: 715 UMEET BU ...
X° +
1) %arctg 2x+C 2) %arctg x+C 3) 2arctg x+C 4) arctg x+C
2
9. 3nauenue uHTErpana |— paBHO. ..
X7 +3
3 5 2 1,7
1) -—— 2) —— 3) In— 4) =ZIn—
) 28 ) 28 ) J7 ) 2 4

Pazgen luddepenunaibHble ypaBHEeHUS

10. O6mmit unTerpan auddepeHnanLHOro ypaBHeHus sin ydy = x*dx UMeeT B ...
3 3

1) —cosy=X€+C 2) cosy=2x+C 3) cosy=%+C 4) —cosy=2x+C

m

11. Tlopsimok quddepeHmaibHOTO ypaBHeHU Y +5y”" + 6y’ =2Xx—7 paBeH ...
11 2) 2 3)5 4) 3

12. lano nuHeitHoe omHOopoaHoe auddepeHmansHoe ypaBHeHue Yy"—4y'+3y =0, Torma ero
oOI1ee pereHne nMeeT BH ...
1) Ce™ +C,e”* 2) C.e™™ +C,e" 3) C.e* +Ce* 4) Ce* +Ce™*

Paznen Paabl. FapmoHnyecknii aHaam3

13. T'apmonmveckue KonebaHus C amIudTyno B, wactoTroit N W HavanbHOH (Qazoi ¢
OIIPENIEISIFOTCS] YPABHEHUEM ...

1) f(x)=Bynx—¢  2) f(x)=B(x-¢)> 3) f(xX)= B

(Nx—¢)

4) f(x)=Bcos(nx—g)

Paznen Teopusi BeposiTHOCTE U MATeMaTHYECKAs CTATUCTHKA

14. BepoATHOCTB TOTO, YTO IPU OPOCAHUU UTPATBHOTO KyOHKa BBITIAJET 8 OUKOB, COCTABIISET. ..
1 1
1) — 2) = 3)0 4)1
) - ) L ) )
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15. W3 MHOXecTBa HaTypallbHbIX uucen OT 25 no 39 Haynauy BbIOMpPAOT OJHO YHCIIO.
BeposiTHOCTB TOTO, UTO OHO JIEHUTCS HA 5, paBHa...

3 4
1) — 2)0,2 3)1 4) —
)14 ) ) )15

2.1.2. 3amuTa pacuéTHo-rpaduueckux padbor

Texymuil KOHTPOJIb sl KOMILUIEKCHOTO OILIEHUBAaHUS YCBOCHHBIX 3HaHHM, OCBOCHHBIX
yMEeHUH U IpuoOpeTEHHBIX BiaaeHuit (Tabn. 1.1) mpoBoauTcs B popme 3ammThl pacu€THO-
rpaduyecKux padoT.

Bcero 3ammanupoBano 10 pacuérHo-rpaduueckux pabotT. Tembl pacuéTHO-
rpadguueckux padot: «JluHelHas anredpa», «AHaIUTHYECKash T€OMETPUsI HA TUIOCKOCTHY,
«MccnenoBanne QyHKIMU U TOCTpoeHue rpaduka GyHkuuny, «OyHKIMH HECKOJIbKHUX
nepemMeHHbIX», «HTerpupoBanre QyHKIMU OJHON mepeMeHHOW», «JuddepeHimanbubie
ypaBHeHUs», «Psap», «Psaasl dypbe», «KpatHeie unTerpansny, «Teopus BeposTHOCTEN U
MaTeMaTUYECKasi CTATUCTHKA.

3amura pacy€THO-TpauuecKkux padOT NTPOBOAMTCS HWHAMBUIAYAIBHO KaXKIbIM
CTyZIeHTOM. THIOBBIE IIKajda U KPUTEPHUH OLEHKH 3allUThl pacu€THO-TpauuecKux padoT
npuBeieHbl B 0011eit yactu @POC 00pa3oBaTeIbHON MPOrpaMMBI.

2.1.3. KoHTpoJibHbIe padoThI

Texymuii KOHTPOJIb ISl KOMILUIEKCHOTO OIIEHUBAaHUS YCBOCHHBIX 3HaHHM, OCBOCHHBIX
YyMEHUM W NpUOOpeTEHHBIX BiageHuid (tabm. 1.1) mpoBomutcs B (opMe KOHTPOIBHBIX
pabor.

Bcero 3amnanupoBano 12 xontponbhbix pabor (KP). JIse KP mo momymio 1:
«Metobl perieHust CUCTeM JIMHEHHBIX ypaBHEeHMI» U «BektopHas anreopa», Tpu KP — mo
monynto 2: «llpenensi», «I[IpousBomnas» u «Jlorapupmuueckoe nuddepeHirupoBaHue.
[IpousBonHass HesBHOM u mapamerpuueckord QyHkumm», omna KP mo wmomymo 3:
«Heomnpenenéunpiii uaterpany, ase KP — nmo monymio 4: «Pemenue auddepenimaibHbIx
ypaBHEHUM mepBoro mnopsaka», «Pemenune auddepeHuuanbHbIX  ypaBHEHHH ¢
MOCTOSHHBIMU KO3 purrientamu», ase KP nmo monymio 5: «Hucnosble psaas» u «J{BoitHbIe
uHTerpaney, ABe KP — mo momymio 6: «OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTU» H
«CrnyyaliHble BEJTUYMHBDY.

Tunosbie 3aganus nepsoit KP:
. o 2X -5y =-1,
1. PemmTh cucTeMy JUHEHHBIX YpaBHEHUH MAaTPUUHBIM METOJIOM: T
x+4y =10.

2. PemmnThb cucTeMy IMHEWHBIX yYpaBHEHHUM 10 hopmynam Kpamepa:
2X, — X, + X3 =4,
4x+3y =-3,
a) b) { x, +3x, %, =7,
—2X+5y=2.
3%, — X, —4x, =12.
3. Pemmth cucreMy nTuHEHHBIX ypaBHeHHI MeTo10M ["aycca:
2X; —3X, +2X; + X, =8,
X, +2X, +3X; —2X, =6,
2%, — X, —2X5 —3X, =8,
3X, +2X, — Xy +2X, = 4.

2%, — X, + 2%y = —4,
a) | X +X, +2%, =1, b)
4%, + X, +4X; = 2.



Tunosble 3a1aHus BTOpOl/I KP
1. 3amanel BekTOphl: a= € 2;3;,-4 , b= €25, €30,-4,d=¢-16_.
Haiitn: 1) 2a—30 —4c+5d ; 2) ‘a +3b[; 3) 4) ¢xd;5) bdc

c=
a-b;
2. JlaHbl KOOPAVWHATHI TOYEK: A(;3;6:, BQ;2;1, C(—l;O;l/, D(—4;6;—3/.

Haiitu: 1) €AB-AD .CD; 2) €A+2BC xBA; 3) ACCBDA; 4) yrom Mexiy
BekTOpamMu AD u BC — DA.

3. Onpenenure, MpU KaKUX 3HAYCHUSIX o U B BEKTOPbl a=-2i+4j—pk U b=ai-6j+2k
KOJUIMHEAPHBI.

4. Tlpu KakoM 3HAa4€HMH A BEKTOPHl b=1i-5j+3k ¥ c=i+2j—-Ak B3aUMHO
MEePHEHANKYJIAPHBI?

5. YCTaHOBUTD, KOMILTAHAPHEI JIU BEKTOPHl a= @, -12 , b=€2-3,c= € —4;7 .

6. Haiinure paboTy cuisl F Ha IepeMeleHHHM S, €CIH ‘E‘ =4, H =7, a yron Mexuy
BekTopaM F u s pasen 30°.

7. BBIMMCIIATG ILIOMIAAb HapauIeorpaMMa, OCTPOEHHOTO Ha BEKTOpax a=-2i+4j-3k H
b=i-5j+2k.

8. JlaHbl KOOPAMHATHI BEpIIMH Tupamuasl: A€ 3,6 , B€;2;1, C€L0;1, D€ 46,3 .
Haiitu: 1) miomaas rpanu ABC; 2) o0b€éM mnHpaMujbl; 3) BBICOTY HUPAMHIBI,
IPOBENEHHYIO U3 BEPIIUMHLI D Ha rpaHb ABC.

9. Haiinure BekTOp M, 3Has, 4To mLlc, ma=4, mb=35, rae a=€-24, b=€L6 u
c=€¢302.

Tunosble 3ananus Tperbeid KP:
Haiitu ipenenbl GyHKIAN:

6X +12 x® +5x° -1 X% —3x+2
1) lim : 2) | 5 3) Im_———7
x>2 4 —X X_>°°X + X% —4x X_)Z 2x* —5x+2
4) lim V5+ X -2 5) lim — 2= YX 2-+/x 6) li m X -Sin 5x
x>-1  2X+2 >4 \/6x+1-5 0 sin? 2x
x® -1 X2 +2x-1 X 4x -1\
lim lim| ———————— lim
) -1 x2 —1 8) Hw( 3X 3) 2 Hw(4x+5]

Tunosbie 3aganus yerséproii KP:
1. Haiitu npou3sBoHbIe GYHKITUI:

7 4 1
y=§/?+—4——7+9 y:ex+tg—x—x—+\/5
X" X g8 11
10 12 \
y:$—@ y = X" COS X
_sinx N X3
1-3cosx y= x3 +1
y = xIn 9x — arccos v/x y = C0s” 5x
y= @x+18~ y = In cosctge*®

y = Inarctg3x y = 2X19'ex



1) f& =€x-2¢"

1) f € =x*—6x

1) f & =3x"-%°

2) f € =xe”

HccnenoBaTh PyHKIMIO HA MOHOTOHHOCTb:
1) f& =x"-4x°*+4
HccnenoBaTh PyHKIMIO HA SKCTPEMYM:

2) € =

HccnenoBaTh PyHKIMIO HA BLIHyKJIOCTL, BOTHYTOCTb M TOUKH Ieperuoa:

2

2) f(( —+Inx

HccnenoBath GyHKIUIO U TOCTPOUTH rpa(bmc:

2) f & =x%*

Tunosble 3aganua naroi KP:

Haiitu npou3BoaHyo pyHKuuid: y = €tgx

Haiitu npou3BoaHy0 (QYHKIIMH, 33JaHHON apaMeTPUUECKHU: {

~T0S X

Tunosble 3aganus mecro KP:

Haitrtu nnTerpanst:

5

3
x* — -
Ji6—x2  Nx  x*+49

Ie ( cos? X)dx

J-arctgex

1+ x? dx

4
_[EX dx
X’ +3

3X
-[9X+4dx

jﬁ/4x—1dx

dx
e e

J.\/;+1

+9de _[((+32((—1ij

dx
j2x2 +8
J.X—7dx

V25— x*°
J- dx
xIn3 x

Jsin %:dx

X2

IQX 4x7 gx
3x? +1

j dx
V5—6X— x>

I\/_dx
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3) f&= ax+t
X

3) f &=

3) f € =€ -3

4) f€ =x—Ing-1

3) f & =€ -2x+2¢"

xZ+1

Haiitu npou3BoaHyt0 HessBHOM QyHKIWIA: €™ +X* —y? +ax-y—-7=0.

x=adq-sint
y =afq-cost

~
—

Ix® —x?—2x
¢ cosxdx
Jsin?x+81

[€+2c0s3x ™ - sin 3x dx

J'eSXZHn X dx

J'((ZdX

X°+6Xx+13

1
j ex_?’dx




TunoBsble 3aganuga cenbMoil KP:
Hatimute obmiee wnm yactHoe perieHus auddepeHImaibHbIX ypaBHEHUI:

1) J1-y? = xy’ 2) €2 +3y +2xy=0 yQ =2
, y+1

3 = — "= !

)y — 4) y—xy'=1+y

5) xy’InX=x+yInX 6) xy'—y =x’sinx, y(%]:

X
7Yy —3—1 &+17sin4x 8) &+2y dx—xdy=0, y =0
+

Tunosble 3aganusa Bocbmoii KP:
Haitnure obuiee pemenue qudpepeHImaisHOro ypaBHESHUS:

1) y"+3y'+2y=0 2) y' -8y +16y=0
3) y'-2y'+5y=0 4) y'-7y'=0
5) y"-25y=0 6) y"+81y =0
~ ~ 1
7) y'-4y'+3y=0 y€@ =3 y'©Q =5 8) y==
9) y” =cosx+sin 2x 10) y" =2—e§+4x

Tunosble 3aganus nesaroii KP:
1. UccnenoBarh psii HA CXOAUMOCTD:

3n
n+2 =( n+l
)23n+5 6)27”(1 31 B);(Zn—lj
)Zen+37n 2€¢n+3_ ﬂ)zn ‘“+2n+1 °) iny
2. HCCJ’IC}IOBaTB PSI Ha YCIIOBHYIO MM aOCOMIOTHYIO CXOIUMOCTb:

2) Z3n +1 ©) Z6n+5
) 4 n
3. Haittu cymmy psiaa: Z(gj
n=0

TunoBsble 3aganuda aecaroid KP:
Haittu naTerpanst:

1. ”xsydxdy, D:0<x<11<y<3
D
2. H((2+yaxdy, D:y=x*y=-x% x=1
y dxdy
3. D: x*+y?=1, x*+y*=9, y>0
I

4. ”(2+y ngy, D: xX*+y?=4, x<0, y<0
D
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5. ”dXdY, D:y=x>-1y=x+1
D

Tunossble 3aganusa oxuuHaanaroi KP:
. B Baze ctosT 8 kpacHbix U 6 Oenbix po3. Hayrag 6epyt 3 possl. KakoBa BepOATHOCTD
TOTO, 4TO: 1) OHM Oembie; 2) BCE OHM OJHOTO IBETA; 3) Cpear HUX 2 KPACHBIC PO3BI.

2. B Oompammy moctymaer B cpemHeM 50 % OompHBIX ¢ 3aboneBanumeM A, 30 %
¢ 3aboneBanuem B, 20 % c 3aboneBanuem C. BeposTHOCTH MOJIHOTO BBI3JIOPOBICHUS
JUISL KaXa0ro 3a0oJieBaHus cooTBeTcTBeHHO paBHa 0,7; 0,8; 0,9. bonbHOM OBLI BBINMKMCAH
310poBbIM. HaliTH BEpOSITHOCTH TOTO, UTO OH cTpadal 3aboneBanueM B.

3. ®abpuka BeimyckaeT 70 % wusnmenuit mepBoro copra. HailTu BepoOsSTHOCTH TOrO, 4TO
B naptuu U3 1000 u3genuii 4uciio nepBOCOPTHBIX 3aKIOUEHO MEXTY 652 u 760.

4. BeposITHOCTh CBOEBPEMEHHOTO BBIIIOJHEHHUS! CTYJIEHTOM KOHTPOJbHON pPabOThl IO
KaXI0U U3 TPEX MUCUUIUIUH paBHA cooTBeTcTBeHHO 0,6; 0,5; 0,8. HaliTu BEposITHOCTH
CBOEBPEMEHHOTO BBITIOJIHEHUS KOHTPOJILHON pabOThI CTYJIGHTOM: a) XOTs Obl IO OJIHOM
JTUCUUIUIMHE; 0) HU 10 OJHOM TUCIUIUIMHE; B) HE MEHEE YEM 10 JABYM JAUCIHUILIMHAM.

5. OmpeaenuTh BEPOATHOCTH TOTO, YTO HAyraj B3STOE JIBy3HAYHOE YHUCIO OKaXETCS
KpaTHbIM 2 miu 9.

6. B nByx smmumkax HaxomsaTcs neranu: B mepBoM — 10 (M3 HMX 3 CTaHAApTHBIX),
BO BTOpOM — 15 (M3 HuX 6 cranmapTHbIX). M3 Kaxaoro sinuka Hayaady BBIHUMAIOT IO
oJIHOM aetanu. HaliTu BepOSITHOCTh TOTO, UTO 00€ JAETaId OKaXKyTCsl CTAaHIAPTHBIMHU.

/. Nmeercst Tpu oauHakoBbie ypHbl. B mepBoii ypHe 20 Oenbix IIapoB, BO BTOPOM
10 6enbix u 10 y€pHbIX, B TpeTheil 20 u€pHbIX 1mapoB. M3 BHIOpaHHOW HayTraj YpPHBI
BBIHYJH 11ap. KakoBa BEpOSITHOCTB TOTO, YTO OH YEPHBIH?

8. Monera mnoxaOpomiena § pa3. HaliTu BepoOsATHOCTH TOro, YTO TepO BBHINAJCT:
1) 5 pa3; 2) ne 6onee 3 pas.

9. Pammoanmapatypa coctout u3 1000 smemeHnToB. BeposiTHOCTH 0TKa3a OJJHOTO AJIEMEHTA
B TeyeHue ojaHoro rojga padorel paBHa 0,001 m He 3aBUCUT OT COCTOSIHUSI APYTHX
aneMeHTOB. KakoBa BEpOSITHOCTh OTKAa3a ABYX JIEMEHTOB?

10. B xonone 36 kapt. Hayrag BerHuMaroT 5 kapT. HailTu BeposSTHOCTH TOTO, YTO CpEIu
HUX OKXKETCS XOTs ObI OJIUH BaJeT.

|

Tunossle 3aganusa AseHaanaroid KP:
1. 3aman 3aKOH pacnpeesIeHHs] CIIy9aifHOW BETMYUHBI:

X -1 0 2 4
p; 01 | 0,3 Ps 0,2
Haiitu: 1) p, 2)pysxkmmo F x  3) o X 4)P X>0 5) M€X+1 6) D€X _
[TocTpouts: 1) moauron pacnpeneineHus 2) rpaduk GyHkuu F x

2. CocTaBUTh OMHOMHMHAJIBHBIA 3aKOH paCIpeiesieHUs CIy4ailHOM BeIMYMHBI X - 4HClia
MONAaJaHrs B MHILEHb IMPU TPEX BBICTpPENAX, €CIM BEPOSTHOCTH MOPAXKEHUS MULIEHU
npu  ogHoM  BeicTpene paBHa 0,9. Halitm  maremarnueckoe — 0XKHIAHUE
Y IUCTIEPCUIO ITOM CIy4alHOW BEJIUYUHBL.

3. 3amaH 3aKkOH pacmpeielieHus AUCKPETHOW ciy4daiiHOW BenmwuyuHbl X . Haiitu: p

Y YHCJIOBBIE XaPAKTEPUCTUKU JUCKPETHOW CIIYYAWHOW BEJIMYMHBI.

X -2 -1 0 1 2 3 4
pi | 0,01 p 0,23 | 0,28 | 0,19 | 0,11 | 0,06
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4. Tpu cTpenka HE3aBUCUMO JApPYr OT Jpyra BeAyT CTpenb0y mno uenu. BeposiTHOCTh
nonajanus ais nepsoro crpenka 0,7; nis Broporo — 0,9; nist tpetbero — 0,8. CocTaBUTH
Ta0IUIly paclpeiesIeHHs] YKhCIia MOMNaJlaHuil B MUILIEHb, €CJIA KAl CTPENIOK CIIeTaeT
110 OJJHOMY BBICTPEILY.

5. Hailitu 3akoH pacripefeneHus TUCKPETHOW CilydalHOW BEJIMYMHBI X , KOTOpas MOXKET
NPUHUMATh TOJIBKO JIBA 3HAYEHUS; X, C U3BECTHOM BEPOSATHOCTHIO p;, =0,8 U X,, IPUYEM

X, < X,. Maremarnyeckoe oxuianie M € =3,4 u qucrepcus D& =0,64.
6. HenpepriBHast ciywaiiHas BenuumHa X 337aHa  (QyHKIOUEH  pacmpeesieHus

0, eciu X< -2
F& =102€+2, ecm —2<x<3.
1, eciu  X>3

Haiitu MK ,DK ,c & , P€3<X <1.

7. CnyuaiiHas BeaMYMHA X pacrpeselieHa 1Mo HOPMaJIbHOMY 3aKOoHy, npuyeM M €& =10,
D& =4. 3amucarth (YHKIMIO IUIOTHOCTH pacrpeneinenus. Hailtu P2 < X <14
P€<X <16 .

8. CmyuaiiHas  BeJM4yMHA X pacrpeneneHa IO IIOKA3aTEIbHOMY — 3aKOHY:
f & = {O " npu x <0 . HaiiTu BeposATHOCTH momajgaHus CIy4alHOM BEIUYUHBI X B

- 166 mpux=0
HHTEpBal (),2;1,1: U QYHKIUIO pacrpeesiCHHUs.
TunoBsble 1IKaNa U KPUTEPUU OLEHKH PE3YIbTATOB KOHTPOJIBbHON PabOThI IPUBEACHBI

B 001el yactu @OC 006pazoBaTebHON IPOrPaMMBI.

2.2. IIpomexyTouHasi aTTecTanus (MTOrOBbIii KOHTPOJIb)

Jlonmyck K mpOMEKYTOUHOW aTTECTALMHA OCYLIECTBIIIETCS IO PE3YJIBTaTaM TEKYLIEro
Y TIPOMEXYTOYHOI'O KOHTPOJIS. YCIOBUSMHM JOMYCKA SBIIIOTCS YCIIEIIHAs cada pacyETHO-
rpaduyeckux paboT U MOJIOKUTENbHAs MHTETpalbHAasl OLIEHKA IO pe3ysibTraTaM TEKYIIEero
KOHTPOJISL.

ITpomexyTounas arrectauus B 1 u 3 cemecrtpax, cormacHo PIIJI, mpoBoautcs B BUe
HK3aMEHa, a BO 2 ceMecTpe — B BUJe AP PepeHIupOBaHHOTO 3a4€Ta M0 TUCHUIUINHE.

[Topsimok TpOBENEHUs, KPUTEPUHM OLICHKM PE3YyJIBTAaTOB CHaud IPOMEXYTOYHOM
aTTECTAallMM, a TAaKXe IEpPEYeHb TEOPETUYECKUX BONPOCOB M THIIOBBIX IPAKTUYECKHUX
3alaHui ISl TIOATOTOBKHM K MPOMEXYTOYHOM arTecTalvu JTOBOAUTCA OOydYaroIIMMCS, Kak
MpaBUJIO, HA TIEPBOM 3aHSATUU M0 JUCHUIUIMHE U MOXKET ObITh YTOUHEH He MO3]Hee, YeM 3a
MecsL 10 KOHTPOJIBHOTO MEPOIIPUATHSL.

2.2.1. Tlpoueanypa mNpOMeXKYTOYHOIl arrecTanmuu 0e3 ONMOJHHUTEIHLHOIO
aTTEeCTAIIMOHHOI0 MCIIBITAHUS

[IpomexxyTouHasi  arrectaumss BO 2 ceMecTpe npoBoautrcs B (opme
mubdepenniupoBannoro  3auéra. udbdepennupoBanubii  3a4€T 1O  AMCIMIUIAHE
OCHOBBIBAETCS HA PE3YJIbTaTaX TEKYLIETO U IPOMEKYTOUYHOTO KOHTPOJIS.

IIpyn HEOOCTAaTOYHOM OXBAaTe BCEX MOAYJEH AUCLUIUIMHBI MPEABIAYIIUM KOHTPOJIEM
BO BpeMs auddepeHIMpOBaHHOTO 3auéTa MOXET MPOBOJUTHCS JTOMOJHUTEIbHBIN
KOHTPOJIb.

Kpurepun BbIBEnEHHST WTOrOBOM OLIEHKH 34 KOMIIOHEHTBI KOMIIETCHLIMH IpU
MPOBEICHUM MPOMEKYTOUHOM arrectalui B BUje AUPHEPEHIIMPOBAHHOIO 3auyéTa
npuBeneHbl B 001ieit yactu @POC 00pa3oBaTesibHON TPOrPAMMBI.
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2.2.2. Ipoueaypa MPOMEKYTOYHOH arrecTauuu c MpoBeJIeHHeM
aTTeCTAIHOHHOTO UCTILITAHUS

[IpomexyTouHast arrectanus B 1 u 3 ceMecTpax IpoOBOJUTCS B BUJE dK3aMEHA YCTHO
no OuneraM. buier conepkut teopetnueckue Bomnpockl (TB) mi1s mpoBepkH yCBOEHHBIX
3HaHUM u npaktuueckue 3amanus ([13) s TpoBepKH OCBOGHHBIX YMEHUH U
NpUOOPETEHHBIX BIAJICHUM BCEX 3asBJICHHBIX KOMITETEHIIUN.

buner ¢dopmupyercs Takum oOpa3oMm, UYTOOBI B HEro TMOMalyd BOMPOCHl H
NpakTUYECKUE 3a7aHus, KOHTPOJIUPYIOIIHE YPOBEHb CPOPMUPOBAHHOCTH 6CeX 3asiBICHHBIX
koMmreTeHIuid. dopma Owmitera mpeacraBieHa B oOmied yactu POC oOpazoBaTenbHOM
IPOTrPaMMBl.

B otnenbHbIX caydasx (Hampumep, B clydae Ie€pearTecTaluy JUCHUILIMHBI)
MIPOMEKYTOUYHAS aTrTecTamus BO 2 cemecTpe B Buae AuGGEepeHITMPOBAHHOTO 3a4€Ta I10
JTUCLUIIMHE MOXET MPOBOJIUTHCSA C MPOBEICHUEM ATTECTALMOHHOIO MCIBITAHUSA, KOTOPOE
BKJIFOUaeT TeopeTnueckue Bompockl (TB) nmnas mpoBepkr yCBOCHHBIX 3HAHWN W/WIU
npaktuyeckue 3amanus (I13) nms mpoBepKM OCBOGHHBIX YMEHUW W TPHOOPETEHHBIX
BJIQJICHUM BCEX 3asIBJICHHBIX KOMIIETECHIIHM.

2.2.2.1. TunoBble BONPOCHI ¥ 32aHUA JJIfl IK3aMeHAa MO0 IMCUMUILINHE
TunoBbie BONPOCHI )i KOHTPOJIS YCBOCHHBIX 3HaHuH (1 cemecTp):

Martpuiiel. JlelcTBUS Ha HUMU

Onpenenurens. CoiicTBa onpeaenutesns. [IpaBuna BBIMUCIECHUS ONIPEACTUTENS

OO6parnas matpuna. [IpaBumo ee HaxoxeHUS

Merton I'aycca

®opmyiel Kpamepa

MaTpu4uHbIi CIOCOO pElIeHUs CUCTEM JIMHEHHBIX YpaBHEHUI

Bekrop. /[evictBua Hax Bektopamu. KosummHeapHOCTH BEKTOpOB. KoMIutaHapHOCTH

BEKTOPOB

8. basuc. Paznoxxenne Bektopa mno 6aszucy. Koopaunater Bektopa. CHCTEMBI KOOPAUHAT

9. Omnepanuu HajJ BEKTOpAMHU B KOOPAWHATAX

10.CxkanspHoe npou3BeAcHNE, €ro CBOMCTBA

11. Jlnuna BexTopa. YToa Mexay Bektopamu. Hampagsistoiue KOCUHYChI

12.BexTopHOE IPOU3BECHUE, €T0 CBOMCTBA U TEOMETPUIECKUN CMBICIT

13.CmenranHoe mpou3BeIeHUE, €r0 CBOMCTBA U TEOMETPUIECKUN CMBICIT

14 TlpssMmass Ha IUJIOCKOCTH: PpAa3JH4YHbIE ypPaBHEHHS, YCJOBHUS  MapaUIeIbHOCTH
Y TIEPIICHIUKYJIIPHOCTH, YTOJ MEXKY IPsIMbIMU

15.1110cKOCTh:  pa3nuyHbIE  YpaBHEHUS, YTrOJd MEXKIy IUIOCKOCTSMH,  yCIIOBUS
napayieIbHOCTH U MEPIEHANKYISIPHOCTH

16.IlpsmMass B MOpPOCTpAHCTBE: pa3JIMYHBIE ypPAaBHEHMS, YCIOBHS MapajlieIbHOCTH
U TIEPIICHIUKYJIIPHOCTH, YTOJI MEXKYy IPSIMbIMU

17.Kpusbie Broporo nopsiaka. diurc. ['unepoosa. [Tapadona. OkpyXkHOCTh

18.®yukiusa. Crnocobsl 3aganus. Knaccudukanus dyukiuidt. Buasl ¢pyakuuu. CBoicTBa
byHKIIUU

19.1lpenen uymcnoBod mocnenoBatenbHOCcTU. [lpenen QyHkuu B TOUKEe ©W  Ha
OECKOHEYHOCTHU

20.Heompenenéunocts. Bunsl Heonpenenénnocteit. [IpaBmna ux packpuiTus

21.0OcHOBHBIE TEOPEMEI O TIpeIeiax

22 .Ilonstre mpousBoaHou u auddepeHimana
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23.
24,
25.
26.
217,
28.
29.

30.

HRoOoo~NOoOA~WNE

15.
16.
17.

18.
19.
20.
21.
22,
23.
24,
25.
26.
27.

28.
29.
30.
31.

0.
1.
12.
13.
14.

Tabnuia npou3BOIHBIX

[TpaBuna muddepenmupoBanus. Texuuka nuddepeHnupoBanus

[IpousBoaHas ClI0XHON QYHKITUH

Jlorapudmuueckoe auddhepeHmpoBaHue

[IpaBuno Jlonurans

OcHoBHBIE TeOpeMbI 0 AU DHepeHIIUPOBAHHBIX HYHKIIUIX

UccnenoBanne «¢yHKIMKM C TOMOINBIO TIepBOM mpou3BojgHOW. Haummensiiee wu
HauOoJIblIee 3HaYeHne (PYHKIIMU Ha OTPE3Ke

HccnenoBanue pyHKIIMU ¢ TOMOIIBIO BTOPOU MPOU3BOTHOM

TumnoBbie BONPOCHI )i KOHTPOJIA YCBOCHHBIX 3HaHUH (3 cemecTp):
Yucnosele psibl: OCHOBHBIE ITOHATHS
[Ipu3HaKU CXOOUMOCTH YUCIIOBBIX PSIOB
3Hakouepeayoumecs, 3HakonepemMeHHele psibl. [Ipusnak Jleitonua
AOCoIOTHas ¥ YCIOBHAS CXOJIUMOCTh
CremneHHbIE psiibl: OCHOBHBIE MOHATHUS. Teopema AGens
Panuyc u uHTEpBaNl CXOAUMOCTH, 00JIACTh CXOJAUMOCTH CTENIEHHOTO psiia
Paner Ternopa u Maknopena
[TpuOa>xEHHBIE BHIYMCIICHUS C IIOMOILBIO CTENIEHHBIX PSJIOB
["apmonnueckue konebanusi. TpuroHoMeTpuueckuii psij
Psan @ypbe 11 nepuogudeckux GyHKIUN ¢ IEPUOIOM 27
Psan @ypbe 11t HeU€THON U YETHOM NEPUOUYECKUX QYHKIIUN
Psan ®ypbe m1st nepuoandeckux (pyHKIUN ¢ TPOU3BOJIBHBIM IEPUOIOM
JIBOWHOW MHTETpa: NOHATHE U CBOMCTBA
JIBOVMHOW MHTErpan B NPSIMOYTOJbHBIX KOOPAWHATAX, B KPUBOJMHEUHBIX KOOPANHATAX,
B IOJISIPHBIX KOOPAUHATAX
[IpunokeHus: ABOMHOIO MHTETPaJia B TEOMETPUN U MEXAHHUKE
TpoiiHOM MHTETPAIL: TIOHATHE U CBOMCTBA
TpoiiHOM MHTErpas B MPSIMOYTOJIBHBIX KOOPJANHATAX, B HWJIMHIPUIECKUX KOOPIUHATAX,
B chepriecKuX KOOpAMHATAX
[IpuitokeHus: TPOMHOIO MHTETpaJIa B TEOMETPUU U MEXAHUKE
KpuonuHenHbi nHTErpai | pona: noHsTHe, CBOMCTBA U METO/AbI BBIYMCIIEHUS
Kpusonunennsii narerpain Il poga: nonstue, CBOMCTBA U METOIbI BBIYUCIICHUS
[IpunoxeHuss KPUBOJIMHENHBIX HHTETPAIIOB B TEOMETPUU U MEXAHUKE
KomOunaropuxka. [IpaBuiio cymmbl U ipou3BeieHUS
CoObrTre. Bunbl coObITHI
BepostHoCTh COOBITHS, €€ CBOMCTBA
TeopeMsl CII0KEHUS U YMHOKEHUSI BEPOATHOCTEN
®opmyna nonHou BeposTHocTU. Dopmyna bareca
[ToBTopHbIe HcnbiTanud. @opmyna bepuymm. Cxema bepnynnu. Haubonee BepostHoe
YHUCJIO YCIIEXOB B N UCIIBITAHUSX
[TpubnukeHHbIe (GOPMYIIbl BEIYUCICHUS BEPOSATHOCTEN
JluckpeTHas ciaydaiiHas BEJIMYMHA, €€ YNCIOBbIE XapAKTEPUCTUKHU
HenpepspiBHas ciryyaliHasi BEJIMYMHA, €€ YUCIOBBIE XapaKTEPUCTUKH
3aKOHBI pacnpeieseHus CIy4YalHON BETMYNHBI

32. OCHOBBI CTAaTHCTHYECKOTO OnucaHus. [ ucTorpamma u MOJUTOH YacTOT
33. Toueunsie oreHku. CBONCTBAa HECMEIIEHHOCTH, COCTOSITENBHOCTH U 3((HEKTUBHOCTH
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34. ntepBanbHble OLICHKH. [loBepUTENbHBIE HHTEPBAJIBI
35. MeToa HaMMEeHBIINX KBaIpaToB.
TumoBble 3agaHMs I KOHTPOJISI OCBOCHHBIX YMEHHH W HNPHOOPETEHHBIX

BJIAJICHU I
1. Jlanbl MaTpuIIbI: A:(_1 4}, :(1 _1J, :(2 ! j
2 3 0 -2 3 -1

Boimonauts neiicteus: @2 + 2BA — 8Ej
2. Pemmuth cucTeMy IJIMHEWHBIX ypaBHeHWH 1o  Qopmymam  Kpamepa:
2((—y:+3X:5, 2%, — X, + X5 = -1,

a { X7 =4y 0)4-x +3x,=7, .

X, + X, +3X; =6.

3. Pemnts CUCTEMY JIMHEWHBIX YPaBHEHHMU METOI0M ["aycca:

2%, —3X, +2X; + X, =8,

X, +2X, +3X; —2X, =6,

2%, — X, —2X3 —3X, =8,

3X, +2X, — X3 + 2%, = 4.

4. JlTansl KOOpaAUHATHI TOYEK: AG—-2;5, B€L-1, C€ 4,01, D€2L-3 .

X, —5X, +3X; = -1,
a) < 2X,+4X,+X; =6,  0)
—3X, +3X, — 7%, =-13.

Haiitu: 1) AB-CD; 2) Gﬁ—ﬁ}ﬁ; 3) ACBDDA; 4) yron Mexiay BekTopamu AC
1 BC+AD; 5) 2AB +3CD - AC —4AD.

5. Beruncnute npenesnsl o npaBuiny Jlonurans:

X —sin X . Inx e¥ -3x-1
A x> P IE B) I sin? 5x
6. Hpozmcp(bepeHquyHTe byHKIIUU:

1) y=8x’ +8/x° - +x3 x+7 2) y=x2 Ctgx— .o 3) y = xarcsin x++4-x> —e™*
4) y =arctg® In(—x, 5) y =5 —Inarccos 2x B) y = x%e"*

7. 3amaHbl KOOPAMHATHI BEPUIMH Tpeyroiabnuka A€53, B€-1, C€L-5. Haiiru:
1) mepumerp TpeyroiapHuKa; 2) JUIMHY MeauaHbl BM ; 3) mjomangs TpeyroJibHUKa;
4) KOOpJIMHATHI LIEHTPA TSHKECTU TPEYTrOJbHUKA; S5) IIMHY BbICOTHI AD ; 6) JUIMHY CpelHen
JIMHUH, TTapaJljIe]IbHOU CTOPOHE BC.

8. Haiitu nunTerpasr:
~ ~ -~
a) I(z —2xy dx+ €° —2xy dy, rae L - xyra mapaGounsl y=x> €1<x<1;
L

X=t-sint
0) _[yzdl ,Tne L-4acTtb KpuBOU 0<t<2r;
y =1-cost

B) ”—ds D:y?-2y+x*=0,y?-6y+x°=0,y=0,y=X;
x> +y
r) {/ﬂdxdydz ,rne V:x?+y?+22=9.

0 n

9. UccnenoBaTh psll HA CXOOUMOCTB: a) 2~

~ nl )Z€n+17n3€n+l
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0, ectu —-7<x<0

10. Paznoxuth pyHk1uio B psig Pypobe: Y = Ha UHTEpBaJIC |-7r; 7r:

X
§+1, eciu 0<x<rx

11. BeposiTHOCTH moOmNajaHWsi B MHUIIEHb MpU OAHOM BeIcTpene paBHa 0,8. Haiitu
HauOoJiee BEPOSTHOE YUCIIO MOMAJaHuN B MUIIIEHD MPU 5 BBICTPENaX U COOTBETCTBYIOUILYIO
ATOMY YHUCITY BEPOSITHOCTb.

12. 3agan 3aKoH pacnpeneseHus CaydyaiHON BEJIUYHHBIL:

X -1 0 2 3
pi 013 011 p3 0,2

Haiitu: p,; DX ; M &« . TTocTponTh: MHOTOYTOJIBHUK PacipeIesICHus.

13. Tlomy4ensl caemyromye 3Ha9CHAS clTydaiiHOW BenuduHbl X : 8, 6, 8, 2, 2, 10, 8, 4, 8, 2.
1) CoctaBuTh: a) BapUallMOHHBIN psJ; 0) CTAaTUCTUYECKHUE PACIIPEICNICHUS YaCTOTHI.

2) Haiitu: a) pasmax Bapuanuu; 0) MOJy; B) MeIuaHy,; I') HECMEIIEHHYIO OIEHKY
MaTEMaTUYECKOT0 0KHUIaHUSI; /1) HECMEIIEHHYIO OLICHKY JIUCTIEPCHUHU.

14. W3 HOpManbHOW TE€HEPAIbHOM COBOKYITHOCTH C W3BECTHBIM KBaJIpaTUYECKUM
OTKJIOHEHHEM o =25 HU3BJIeYeHa BHIOOpKA 00BEMA Nn=64 U MO HEW HaJIEHO BHIOOPOUYHOE
cpenHee X, =136,5. Tpebdyerca npu ypoBHe 3Hauumoctd 0,05 mpoBEepUTH HYIJIEBYIO
runore3y H,:a=a, =130 npu KOHKypUpyolen runore3e H, :a #130.

2.2.2.2. TunoBble BONPOCHI U 3aJaHusA 1A JuPdepeHuMPOBAHHOIO 3a4éTa IO
AUCHHUILIMHE
TumoBbie BONPOCHI 1151 KOHTPOJISI YCBOCHHBIX 3HAHMIA:

. @yHKIMS MHOruX mnepeMeHHbIX. DyHKuMs AByX mepeMeHHbIX. CrocoObl 3aJaHusl.
['padux dhyHKIIMM IBYX MMEPEMEHHBIX

. YacTHble TPOU3BOAHBIE IEPBOTO U O0JI€€ BHICOKUX MOPSIIKOB

. I'paguent QyHKIIMU ABYX TEpEMEHHBIX

. IIpon3BogHas 1o HaNpaBJICHUIO

. YpaBHEHHUs KacaTeJbHOU MJIOCKOCTH U HOPMAJIH K TOBEPXHOCTH

. DKCTpeMyM (PYHKIMU JABYX NEPEMEHHBIX

. HanOonbiiee 1 HauMeHblIee 3HaUE€HUS (PYHKIIMU B 3aMKHYTON 00J1aCcTH

[TepBooOpa3zHasi, €€ CBOMCTBO

Heonpenen€nupiii UHTErpa, €ro CBOMCTBA

10. TaGnuna uHTETpaAIoOB

11. OcHOBHBIE METOBI MHTETPUPOBAHUS

12. InTerpupoBaHue UpparmoHaIbHBIX (PYHKITUH

13. aTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKITUN

14. InTerpupoBaHue palliOHATBHBIX APOOECH

15. UnTerpupoBanue GyHKIUN, COAEepKAIMIMX KBAAPATHBIN TPEXUIICH B 3HAMEHATEe

16. UnTerpupoBanue GyHKIUN, colepKalluX KBaAPATHBIN TPEXUIICH B 3HAMEHATEe

17. OnpenenéHHplil UHTETpall, €ro CBOMCTBA U TEOMETPUUYECKUIA CMBICI

18. ®opmyna Herotona-Jleitouuia

19. 'eomeTpuueckue 1 puU3MUECKUe MPUIIOKEHUS ONPENeTIEHHOTO HHTErpaa

20. ludpdepenuumanbHoe  ypaBHEHHE T[EpBOTO  MOpSAKA:  ONpEAEJIeHHE, YacTHOE

1 o011Iee pelIeHue
21. JluddepennmanbHoe ypaBHEHHE C Pa3ACNAIONIMMUCS TEPEMEHHBIMU, METOJ €ro
penieHus

|

©0O~NOUTAWN
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22. luddepennmanbaoe 0AHOPOJHOE ypaBHEHUE TIEPBOTO MOPSAIKA, CXEMA €TI0 PEIICHHS

23. JluneitHoe nuddepeHnmaribHOe ypaBHEHHE TiepBoro mopsiaka. Merton beprynmu
¥ METOJ] BapUalliu MOCTOSTHHON

24. luddepennmanbaple ypaBHEHHS, AOIMYCKAIOUINE MTOHMKEHUS MTOPSIKA

25.JluneitHple  omHOpoAHBIE  AuddepeHnaIbHble  ypaBHEHHS  BTOPOrOo  MOpsIKa
C TTOCTOSTHHBIMHU KO3(P(hUIIEHTAMU.

TunoBblie 3agaHMs I KOHTPOJISI OCBOEHHBIX YMEHUH W TNPUHOOPETEHHBIX

BJIaJIeHUH

1. Jlana ¢yskums: z=3x>—xy-3y? -3x+5y. Haiitu: a) rpagueHT QYHKIIMM B TOYKE
M €14 ; 0) ypaBHEHHs KacaTeJIbHOW IUIOCKOCTH M HOPMAad K HOBEPXHOCTH B TOUKE
M, €L-1.

2. HaﬁTI/I UHTErPabl:

3dx e’ dx -
0) | 5—7— B X=5 :Inxdx
? j4x +16 ) JeZX—zeX+5 ) Jex-s:

T) IVeX—ldx ) Isin5x-cos3xdx

3. Pemuts qudpepenniuanbHoe ypaBHEHUE:

2 4 ~
) ¥/~ = €17 cosx 0) xy'=xe*+y, y€=0  B)y -2y +5y=0

4. Haitnure momaas GUrypsl, OrpaHUueHHOMN JIMHUSIMU:
1) y=x>U y=x+2;2) r=cosp U r=2C0Sy.
. [x=4¢€ost +tsint_
5. Beruucnure UIMHY 1yTd KPUBOU: _ -
{y =4€int —tcost
2.2.2.3. llIkaabl oueHUBAHUA Pe3yIbTATOB 00y4YeHUs: Ha JUPPepeHIHPOBAHHOM
3ayére
Onenka  pe3ynpTaroB  oOy4yeHUss 1O  JUCHUIUIMHE B (opme  ypOBHs
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61a0emb 3asiBICHHBIX KOMIETEHIIMN
MPOBOAMUTCS 0 4-X OaIbHOM IIKaJie OICHUBAHUS.
TumoBble 1IKaga W KPUTEPUM OIEHKH pE3YyJIbTaTOB OOy4deHUss TpH claade
I PepeHINPOBAHHOTO 3a4€Ta UIsi KOMIIOHEHTOB 3HAMb, YMemb, 61a0emb TPUBEICHbI B
obmeit yactu ®OC oOpazoBaTeIbHONU MPOTPAMMBEI.
2.2.2.4. llIxaJibl OLIECHUBAHMS Pe3yabTATOB 00yYCHUA HA IK3aMEeHe
Ouenka  pe3ynbratoB  OOydeHHMss 1O  JAWCHUIUIMHE B (QopmMe  ypOBHS
c(hOPMHPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMemb, 61ademb 3asBICHHBIX KOMIETEHIUN
MPOBOAMUTCS 1O 4-X OanbHOM IIKaje OLEHUBAHUA MyTEM BHIOOPOYHOTO KOHTPOJISL BO BpeMs
DK3aMEHa.
TunoBble 1IKaga U KPUTEPUHM OLEHKH PE3yJbTaTOB OOy4YEHHUS IpPH cladye 3K3aMeHa
JUIsT KOMIIOHEHTOB 3HAMb, YMemb, 61adems TpuBeneHbl B o0meit uvactu DOC
o0pa3oBaTeIbHON MTPOTPAMMBI.

3. Kputepuu oueHuBaHus YPOBHS ¢(hOPMUPOBAHHOCTH KOMIIOHEHTOB M KOMIIETeHIM i
3.1. OueHka ypoBHsi ¢()OPMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUI1
[Ipu omenke ypoBHS CHOPMUPOBAHHOCTH KOMIIETEHIIMH B pPaMKax BBEIOOPOYHOTO
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KOHTPOJIS IIPU SK3aMEHE CUUTAETCS, UTO NOAYUEHHAS OYEHKA 3 KOMNOHEHM NPOo8epsemMoll 8
ouneme  KomnemeHyuu 0000wWaemcs Ha  COOMBEMCMBYIOWUN  KOMNOHEHm  8cex
KoMnemeHyuil, hopmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

TumoBble KpUTepUM W IIKaJbl OICHUBAHUS ypPOBHA C(HOPMHPOBAHHOCTH
KOMITOHEHTOB JIUCUUIUIMHAPHBIX KOMIETEHIMH TnpuBeAeHsl B o60meid yactu DOC
OakajaBpCKOW MPOTPaMMBl.

3.2. Onenka ypoBHsl C()OPMUPOBAHHOCTH IMCUMILINHAPHBIX KOMIIETEeH M

OO6mas onieHKa ypoBHS CPOPMUPOBAHHOCTU BCEX KOMIMETEHIMI MPOBOAUTCS MyTEM
arperupoBaHMs OLIEHOK, MOJYYEHHBIX CTYJIEHTOM 3a KaXKIbIi KOMIIOHEHT (DPOpMUPYEMBIX
KOMIIETEHIIUWA, C YYETOM PE3YIbTATOB TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJISI B BUIE
WHTETPAJIbHOM OIEHKH 10 4-X Oa/uibHOH mikasie. Bce pe3ynbTaThl KOHTPOJIS 3aHOCATCS B
OLICHOYHBIA JIMCT W 3alOJIHAIOTCS MNPENOoJaBaTeIeM II0 MTOraM IMPOMEKYTOYHOU
aTTECTAalNH.

dopMa OIEHOYHOTO JMCTa U TPEOOBAHUS K €T0 3alOJHEHUIO MPUBEIACHBI B 00IIEH
gactu ®OC 00pa3oBaTeabHON NPOrpaMMBI.

[Ipu ¢dopMHUpOBaHUM UTOTOBOM OLEHKH IPOMEXKYTOYHOM arTecTalui B BUIE
AK3aMEHa HCIONb3YIOTCS THUIIOBBIE KpUTEpHUM, IpuBeAEHHble B o0meil yactu DOC
o0Opa30BaTeIbHON IPOrPaMMBI.
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