MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.0.31.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

JlonoaHuTeIbHBIE IJ1aBbI aHaAU3a 1

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
02.03.03 Maremaruyeckoe oOecredeHrne 1 aIMHHACTPUPOBAHIE HH(POPMAIMOHHBIX CHCTEM

HaIpaBJIEHHOCTH (TIPOdUIIB)
MoOWITbHBIC U CETEBBIC TEXHOJIOTUN

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras Tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

®opma KOHTPOJIsI | DK3aMEH Hroro
Buj 3ansiTuit
Jlexiumn 18 18
JlaGopaTopHsble
[IpakTnueckue 34 34
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 52,35 52,35
CamocrosrenbHas padora 56 56
KoHTposb 35,65 35,65
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
Houent kadenpsr «[IpukinagHas MaTematuka U MHGopMaTHKa», K. ¢.-m. H., Jlenong O.B.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenensb, @amunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIlpaBJICHUA ITIOATOTOBKHU
02.03.03 Maremaruyeckoe oOecredeHre 1 aJMAHUCTPUPOBAHIE HH(POPMALIMOHHBIX CHCTEM

Cpoxk aeiicTBusi padoyeii mporpaMMbl TMCHUILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemanuu xadenps
«[IpuknanHas MaTemMaTHKa 1 HHPOPMATHKA

(mporokon 3acenanust Ne 1 ot «9» centsops 2019 r.).

AOKYMEHT NOAMNMCAH
ANEKTPOHHOW NOAMUCLIO

CepTtudmkaTt: 02F5057A00A0B07F9A47564936F3AEQ0583
Bnageneu: NywuHa OkcaHa MuxannosHa
DenctButeneH: ¢ 19.10.2023 go 28.04.2038




1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTABICHUI 00 OCHOBHBIX

IIOHATHUAX U METOJaX aHaJInu3a.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
MaremaTrnueckuii ananus, JInHeliHas anredpa U aHATUTHYECKAsk TEOMETPHS.

JIMCLHUIUINHBL ¥ IPAKTUKH, AJIS1 KOTOPBIX OCBOEHUE JAaHHON TUCLMIIIMHBI HEOOXOJUMO Kak
npeauiecTByrouee: J[onoaHUTeNnpHbIE T1aBbl aHanu3a 2, Teopus BEpOSITHOCTEN U MaTeMaTUYECKas

CTaTUCTHKA.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

MaTeMaTUYECKUH anmnapar
npu popMUpPOBAHUHI
pEIIeHUs 3aa4u U3
npodeccuoHaNbHOM
NeSATeTLHOCTH

dDopmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS
N IInanupyemble pe3yJbTaThl 00yUYeHHS
KOMIETEeHI[UH KOMIIeTeHIIU
(K01 1 HAUMEHOBAHUE) (K01 1 HANMEHOBAHUE)
[TK-7. Cnocoben [1K-7.1. 3naer 3HaTh: aCIIEKThl COBPEMEHHOT'O
MMOHUMATH U IPUMECHSATH | COBPEMEHHBIH MaTeMaTHYECKOTO armnapaTa B peleHUN
COBpCMGHHBIfI MaTEMATUUYECKUN alrrapar 3a1a4 HpO(i)GCCHOHEUIBHOfI HESITCIbHOCTH
MaTEMaTHICCKUHI B pCHICHNUH 3a7a4 YMeThb: NPUMEHSTh COBPEMEHHBIN
anmnapar B peHICHIH npoeccHoHaTbHOT MaTeMaTUYECKUI alapar B peLIeHU
3afad 5 ACATCILHOCTH 3a1a4 IPoheCcCHOHATBHOM JIeATETLHOCTH
npogeccHOHaTbHOH Brnaners: HaBbIKaMu pelIeHUH 3a/1a4
JeSATEIIEHOCTH .
npodeccCHoHANBbHON IeATENbHOCTH
[1IK-7.2. Ymeer 3HaTh: CrIOCOOBI
MPUMCHSITh MPUMEHEHUS MaTeMaTH4eCKOro anmnapara

pu GOpMHUPOBAHUY PEIICHUS 3a/1a4H U3
PO eCCHOHAIBHON e TETHHOCTH
YMeTh: NPUMEHATh MaTeMaTUYECKUN
anmapart npu GOpMUPOBAHUU PEILICHUS
3a/1a4u U3 MpogecCuOHATBHOM
JESITENIbHOCTH

Brnanets: HaBbIKaMu

(hbopMHUpPOBaHMS PEIICHUS 3a/1a4H U3
npoecCHOHABHON eI TENHHOCTH

I1K-7.3. Bnageer
HABBIKAMU PEIICHHUS 3a/1a4
13 mpodhecCHOHATBHON
JESITEIIbHOCTH

3HaTh: CIIOCOOBI PEIICHNUS 3a/1a4 U3
poecCHOHANEHOM e TENbHOCTH
VYMeTs: IMPHUMCHATH HABBIKU PCIICHUA
3a/1a4 13 NpogecCuOHATBHON
JESITEIbHOCTH

BHa}IeTBI HaBbIKaMHU PCUICHUA 3a1a4 U3
npoecCHOHABHOM eI TENHHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

OonemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Monyns 1.
Kparusie
MHTETPaJIbl.

Jlex

OnpeneneHre U CBOMCTBA ABOMHBIX
WHTETPAJIOB. BhlunciieHnEe TBOMHBIX
HMHTETPAJIOB C MTOMOIIBI0 TOBTOPHOTO
WHTETPUPOBAHUS.

I1p

Brraucnenue I[BOﬁHBIX HHTCTPaJIoB C
IIOMOIIBIO ITOBTOPHOI'O UHTCTPUPOBAHK.

Ip

3ameHa epeMEHHBIX B IBOITHOM
uHTerpaie. ['eoMerpuyeckue NpuinoKeHus
JIBOWHBIX MHTETpajoB. [[pumeHenue
MaTeMaTUYeCKOro anmnapara Juisi peleHus
busnveckux 3ana4 (pusnyueckue
MIPUIIOKEHHS IBOMHBIX HHTETPAJIOB).

Jlex

Omnpenenenue u cBOCTBa TPOWHOTO
MHTErpajia. BerauciieHne TpoiHbIX
MHTErPAJIOB ¢ IOMOIIBIO [IOBTOPHOTO
WHTETPUPOBAHUSI.

Ip

Omnpenenenue u cBOMCTBa TPOMHOTO
MHTErpayia. Berauciienne TpoitHbIX
MHTErPAJIOB € IOMOIIBIO IIOBTOPHOTO
WHTETPUPOBAHUSI.

NunuBunyansHoe
nmoMantHee 3aJaHue,
TECT UTOTOBBIH




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

OonemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

IIp

3aMeHa MepPEeMEHHbBIX B TPOMHBIX
uHTerpanax. Beruucnenue o0bEMOB ¢
MTOMOIIBIO TPOHHBIX HHTETPAJIOB.
[IpumMeHeHne MaTeMaTHYECKOTO anmnapaTa
JUIS pelieHus (pU3nuecKux 3aaad
(busmyeckue MpUITOKEHUS TPOWHBIX
HHTETPAJoB).

CP

PaboTa ¢ JIeKLIMOHHBIM MaTepHaIoM U
y4eOHOM TUTepaTypOoil, BBITIOJHEHHE
JOMAILHUX 3aJIaHHUMN.

CP

Breimonnenue WHAUBUAYAJIBHOT'O
JOMAIIHETO 3aJaHHA 110 TEMC «KpaTHI)IG
HUHTETpaIb».

12

10

Monyns 2.

KpuBosnnHelHbIE

MHTErPAJIbI.

JIek

Omnpenenenue U CBOMCTBA KPUBOIMHENHOTO
MHTErpaa nepBoro poja. Beruncienue
KPUBOJIMHEWHOTO MHTErpasia MEPBOTO poaa
C MIOMOILBIO ONIPEEIEHHOTO UHTETPaIa.
[IpumeHeHne MaTeMaTHYECKOT 0 anmnapara
JUIs pelieHns: GU3NYEeCKUX 3a/1a4
(puznyeckue npuIoKEHU
KPUBOJIMHEWHBIX UHTETPAJIOB IIEPBOTO
pona).

KonTponbHast pabora,
TECT UTOTOBBIN




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

OonemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

IIp

Brrancnenue KpuBOIMHEWHOTO HHTETpaIa
HIEPBOTO POJia C TIOMOIIBIO ONPEAETIEHHOTO
uHTerpana. Gusndyeckue mpuI0KeHHs
KPUBOJMHEWHBIX HHTETPAJIOB MTEPBOTO

pona.

Jlex

OrmpezieneHre 1 CBOCTBA KPUBOJIMHEHHOTO
UHTETpajia BTOPOro poa. Beraucienue
KPUBOJIMHEHHOTO HHTErpajia BTOPOro poaa
C TIOMOIIBIO ONPEACNIEHHOTO HHTETPaa.
[TpuMeHeHe MaTeMaTHIECKOro armapara
AJId pCIICHU A (1)I/I3I/I'-IGCKI/IX 3aaa4
(bm3uueckuii cMbICT KPHBOIHHEHHOTO
MHTErpajia BTOporo poja).

Ip

Brruncnenne KpuBOIMHENHOTO UHTETpasa
BTOPOI'0 POJa € IOMOIIBIO ONPENEAEHHOIO
nHTerpaa. u3nN4ecKuil CMbICIT

KPUBOJIMHEHHOI'0 UHTErpajia BTOPOro poJa.

Ip

®opmyina ['puHa. YciioBHus HE3aBUCUMOCTH
KPUBOJIMHEWHOI'O MHTErpajia BTOPOro pojia
OT IIYTU UHTETPUPOBAHUS.

Ip

KonTponbnas padorta Nel o teme
«KpuBOIMHEWHbBIE HHTETPATIBI».

CP

Pabora ¢ IeKIIMOHHBIM MaTEPHUATIOM U
y4eOHOU JTUTEPATYPOU, BBHITTOJTHCHUE
JIOMAITHUX 3aJIaHUH.

20

12




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

OonemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Monayins 3.

CxassipHble U

BCKTOPHBIC
I10J141.

Jlek

CkansipHbIe U BEKTOPHBIE OIS,
[TpousBosaHas mo HanpasieHuo. [ paaneHT.
[TorenumansHoe mose. J{uBepreHys u
potop. ConeHougaibHOE IOJIE.

CkanspHble U BEKTOPHBbIE MOJIS.
[TpousBosaHas mo HanpasieHuo. [ paaneHT.
[TorenumansHoe mose. J{uBepreHus u
potop. ConeHougaibHOE OJIE.

Omneparop 'amunprona. [IpaBuna
BBIUUCIIEHUH ¢ oneparopoM ['aMunbToHA.
Hecrannonapnsie noss. IloBTopHbie
nuddepeHnranbHbIe onepalnun B
CKJIIPHBIX U BEKTOPHBIX MOJISX.
PaznoxeHne BEKTOPHOTO MOl HA CYMMY
MOTEHIMAJIFHOTO ¥ COJICHOUIATBHOTO
MIOJIEH.

Ip

Konrponsnas padora Ne2 o teme
«CKaJsipHble U BEKTOPHBIE TOJIS».

CP

Pabora ¢ 1eKIIMOHHBIM MaTepUaIoM U
y4eOHOM TUTepaTypoil, BBINIOJIHEHHE
JOMAILHUX 3a/IaHHUMN.

KontposnbHas pabora,
TECT UTOTOBBIN

20

12

Monyns 4.
Psne1
MHTErpaJibl
Dyphbe.

Jlex

OpTOHOPMUPOBAHHBIE CUCTEMBI B
€BKJIMJIOBOM IIpocTpaHcTBe. P Dypee.
HepasenctBo beccens. 3aMKHyTbIE U
IIOJIHBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI.
PasenctBo IlapceBas.

KonTponpHas pabora,
TECT UTOTOBBIN




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

OonemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Jlek

3aMKHYTOCTh TPUTOHOMETPUYECKOM
CHCTEMBI U CIEACTBUS U3 HEE.
Tpuronomerpuueckue psipl Dypre.

Jlek

YciioBusl paBHOMEPHOM CXOIMMOCTH U
CXOJIUMOCTH B TOYKE
TpUTOHOMETpHUYECKOro psaga Dypre.

VY cI10BHS TOYJIEHHOTO
muddepenmpoBanusi. Pasnoxenue
(GYHKIHMU B TPUTOHOMETPUYECKUH P
dypse.

Ip

Pasnoxxenue ¢pyHKIIUU B
TPUTOHOMETpUYECKUM psig Pypbe.

Jlex

[TpeoOpazoBanue Dyphe U €ro CBOICTBA.
VYcnoBus pa3noxKUMOCTH QYHKIIMH B
unTerpan @ypne. ObpatHoe
npeobOpazoBanne Dypne.

Ip

[Tpsamoe u o6paTHOE MpeoOpa3oBaHUs
Dypse.

Ip

Kontponbnast pabota Ne3 o teme «Psiibt u
uHTerpans Oypoey.

CP

Pabora ¢ 1eKIIMOHHBIM MaTepUaIoM U
y4eOHOM TUTepaTypoi, BBINIOJIHEHHE
JOMAILHUX 3a/IaHHUMN.

20

12

ITA

0,35




DopMBbI TEKYLLET0

Bnu . KOHTPOJIA
Monayab A . HaunMenoBanue TeM 3aHATHH OonemMm, p
(pazzen) yueOHO (yueBHoii padoThi) CemecTtp . Bbannbl | UHTepakTuB, 4.| (HaUMeHOBaHHeE
p padoThI : OLICHOYHOI'0
cpeacrsa)
KoHnTtposb 3 35,65 - -
HUroro: 144 100

Cxema pacuyera HTOroBoro 0amna: Texkymmid pedTHHI (Bce 3aHATHS H IIPOMEKYTOYHBIE TeCThl) + Pe3yabTaT HTOrOBOro Tecra U Bee

JeJUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHoMOTHS TPAAUITMOHHOTO O0yUEHHUS: JIEKITUH 1-9, mpakTudeckue 3ansaTus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO TUCHUILIMHBI

J1J1s yCIIeNTHOTO OCBOSHUS TUCITUIUTMHBI HEOOX0TUMBI TIOCEIICHHE CTYACHTAMH JICKIITHOHHBIX
U MPAKTUYCCKUX 3aHATUH, CaMOCTOSTENbHAs paboTa CTYIEHTOB C JIGKIMOHHBIM MaTepUaIoM M
y4eOHOM JIMTEepaTypod, BBIOJHEHWE HMHJIMBUIAYaIbHOrO JOMAIIHEro 3aJaHus MW BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PabOT.

W3ydeHne TUCHUIUIMHBI TPeOyeT CHUCTEMAaTHYECKOrOo M IOCJIEIOBATEIbHOTO HAKOTUICHUS
3HAHMA, CJIEIOBATEILHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT ITyOOKO OCBOUTH MIPEIMET.

B xo/1e IeKIIMOHHBIX 3aHATHH MOJIE3HO 3ajaBaTh MPEIOIABATEIII0 YTOYHSIOIINE BOMPOCHI C
[ENBI0 YICHEHUSI TCOPSTHUECKUX MTOJOXKCHHM, Pa3pelieHUs] CIIOPHBIX CUTYAIIHA.

CTyIeHT MOXKET JOMOJIHHTh CIHCOK IPEJJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMHU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, W B JAIBHEUIIEM HCIIOIH30BaTh COOCTBCHHBIE
MOJATOTOBJICHHBIE ~ y4eOHBIC  MaTepualibl TNPU  HAIUCAHWM  KYPCOBBIX M BBITYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATYPY, HO U IPYT'He UCTOUYHUKH;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

3aTPyIHEHHUs B €ro INOHMMAaHMM W HCIHOJb30BAHUHU IPU PELICHUU 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady JO OKOHYaTEeJIbHOTO  OTBETa,
JEMOHCTPUPOBATh IMOHUMAHHUE IPOBEJIECHHBIX PacdyeTOB (pacCyXAECHMI), B ciaydyae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
HOMHUTb, YTO PELICHHE 337a4 MPOBOJAUTCS IO PACCMOTPEHHOMY Ha JIEKLIUAX MaTepuaiy 1 CBS3aHO,
KaKk MpaBWIO, C JETaJbHBIM pa300poM OTAEIBHBIX BOIPOCOB JIEKIMOHHOTO Kypca. Cruemyer
NOJYEPKHYTh, YTO TOJIBKO I1OCIIE YCBOEHUS JIEKLIMOHHOTO MaTepUaa ¢ ONPEAEICHHON TOUKH 3pEHUs
(a IMEHHO ¢ TOH, C KOTOPOM OH M3J1araeTcsl Ha JEKIUAX) OH OyJeT 3aKperIsThCs CTYyAEHTOM Ha
NPAaKTUYECKUX 3aHATHSX KaK B pe3ysbTaTe 00CYKISHHS U aHAJIN3a JIEKIIMOHHOIO MaTepuaa, Tak 1
B IIpoliecce pemeHus 3a1ad. [Ipu 3Tux yciaoBUsIX CTYJE€HT HE TOJIbKO XOPOIIO YCBOUT MaTepuai, HO
U Hay4yUTCs NPUMEHSATh €ro Ha MPaKTHKe, a TaKXKe MOJIYUYHUT JOMOJIHUTENbHBIA CTUMYI (YTO OYEHb
BaXXHO) JJIs1 aKTUBHOM MPOpabOTKU JEKIIMOHHOTO MaTepHuaia.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX MOJIOKEHUH Kypca. Eclii CTYyIeHT BUAWUT HECKOJIBKO MyTed peleHus
npoOeMsl (3a71auu), TO HY>)KHO CPaBHUTb UX M BBIOpaTh caMmblil pannoHanbHbIN. [Tone3Hno 10 Havana
BBIUMCJIEHUN (paccyXIeHHi, mpeoOpa3oBaHUil) COCTAaBUTh KPATKUM IUIaH pEUIeHHs] MPOOJIEeMbI
(3amaun). Pemenme 3amau  cienyeT M3narath  MOAPOOHO, BBIUMCIEHUS  (pacCyXkJeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTpOroM mopsiake. PemieHne mnpu HEOOXOIWMOCTH HYXKHO
COIPOBOXKAATh KOMMEHTapHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

ITone3Ho (ecim 3TO BO3MOXHO) PELIATh 3aJady HECKOJIBKHMMM CIIOCOOAMH U CPaBHUBATh
NIOJIyUEHHBIE pe3yibTaThl. PenieHne 3agad  ONpeAenéHHOro THUMA HYXHO NPOAODKATH 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

ITonroToBka K 3K3aMEHY CIIOCOOCTBYET 3aKpEIJICHHIO, YIIIYOJNEHHIO M CHUCTeMAaTH3alluu
3HAaHUH, MOJIydaeMbIX B Impouecce oOydeHus. ['0TOBACH K SK3aMeHyY, CTYJIEHT JHKBUIUPYET
uMeromuecs: npoOenbl B 3HAHUAX, YIOPSIOYMBAET CBOM 3HaHWA. Ha »dKk3ameHe CTyAeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJE€HTOB Ha CUCTEMATHUYECKYIO MOATOTOBKY K 3aHSATHUSM B
TE€YEHHE CEMECTPA, MOCKOJIBKY ATO MO3BOJIMUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMS
HK3aMEHALIMOHHOW CEeCCHUM MOXKHO OyAeT HMCHOJIb30BaTh JUIsl CUCTEMAaTH3aIlMH YK€ HMEIOIIHUXCS
3HaHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH U HaumenoBanue
P (nJM ee 4acTH) OLIEHOYHOI0 CPeICTBA
3 IK-7 Tecmoeguvie 3adanus 1-500

Bonpocul k sxzameny 1-90
Hnousuoyanvroe domawnee 3a0anue
Koumponvnvie pabomor Nel, 2, 3

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. UuauBuayajJbHOE JoMalIHee 3aaaame no reme « Kparupie nHTErpajani»
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3agaHusI (M)

Bapuanr 1
3aganue 1. MI3MEHUTH NOPAIOK UHTETPUPOBAHUS:

Edy [ 1y T fldy [ | fx

3aganue 2. BEIUUCINTD:
ﬂ (12x%y?® +16x°y*)dxdy IIIZyZerxdydz
3) v

1)o
x=0,y=1y=x,
D x=1 y=x",y=-Vx V:{z=o,z=1
J[ye? axay, [[[ xdxdydz
2) D 4) v

D: Y=IN2,y=In3x=2,x=4 y,.y=10x,y=0,x=1z=Xxy,z=0.

3ananue 3. Haiitu muomans Gurypsl, orpaHi4eHHON JaHHBIMU JIMHUSIMHU:

y>—2y+x*=0

y? —4y+x*=0

3 - X y=3

y=",y=4e",y=3y=4 YT Y=V
)’ x 2 W3

3ananue 4. Ilnactunka D 3amaHa orpaHMuYMBAaOIIMMU €€ KPUBBIMH, M-TIOBEPXHOCTHAS
IUIOTHOCTb.
Haiitu ee maccy.

o: X=1y=0,y* =4x(y >0);
=X 4y

3amanue 5. [lnactuaka D 3amana HepaBeHCTBaMH, M- MOBEPXHOCTHAs IIOTHOCTh. HaiTh

MacCy IUNIAaCTUHKHU.
2

x2 4+
4
2

D: M=Y

<1



3ananue 6. Haiitu o0beM Tena, 3aJaHHOTO OIrPaHUYUBAIOIIMMU €T0 TOBEPXHOCTSAMHU:

l)y:16\/5,y:\/§, 2 X +Y =2y,
5 2, 0
z2=0,Xx+z=2 2= T
3)y:5X2+2,y:7, 4)z=w/9—x2—y2,
9z 2 2
2=3y"-7x" -2, o TXY
7=3y*-Tx*-5

2, .2

5)Z =2-12X"+Y"), z=24x+2

3amanue 7. Halitn 06beM Tena, 3aJaHHOTO HEPABEHCTBAMHU
1<x*+y*+7° <49

2 2 2 2
XAyt XY ’
35 3

—-x<y<0

3ananue 8. Teno V 3a1aHO OrpaHUYMBAIONIMMYU €0 TIOBEPXHOCTSMH, M-TUIOTHOCTh. Haiitn
Maccy Tena.

64(x° +y°) =2, X" +y* =4,
y=0,z=0(y=0,z=0)

5(x* +y?)
m= 4

Bapmuanr 2
3ananue 1. I3MeHNUTh NOPSAA0K UHTEIPUPOBAHUS

1 0 V2 0
Jodv[ - faxe [y o fdx
3aganue 2. Berauciaurs:

H (9x* + y? +48x%y*)dxdy I”xzzsin(xyz)dxdydz

1)we 3) Vv
x=2,y=II,z=1,
D X=1, y=-x2,y=+/x v [Xx=0,y=0,2=0
J-_U dXdde
. X
J:[yzsm?ydxdy, Vo S Yy s
2) D 4) 3 4 8
§+X+£:1
3 4 8

D: Y=In2,y=In3x=2,x=4 ,.Xx=0,y=0,z=0

3amanwne 3. Halitu miomaas GUrypsl, OrpaHMuYE€HHON JaHHBIMH JIMHUASMHU:
x> —4x+y*=0
x> —8x+y*=0

X
X =36 y7 x=6-1/36-y* » y=0y="1r

3ananue 4. Ilmactunka D 3amaHa orpaHMYMBAIOIIMMU €€ KPUBBIMH, M-TIOBEPXHOCTHAS
IJIOTHOCTb.



Haiitu ee maccy.
x> +y>=1Lx*+y?=4,x=0,
D: y:O(XZanZO)s

_ (x+y)
T g2 2
X"+
(YD)
3amanue 5. [lmactunka D 3amaHa HepaBeHCTBaMM, M- MOBEPXHOCTHAs IIOTHOCTh. HailTh
MaccCy IMIACTUHKHU.

2 2
1£X—+y—£2
9 4

yzstgx
D: 3
y
m= X

3aHaHI/Ie 6. Haittu 00beM TCJa, 3aJaHHOI'0 OIrpaHUYUBarOIMUMHA €T0 ITIOBCPXHOCTAMU
5x

—5/x.y=2 2 02 w2 2

1)y Vxy 3 X Ty =YXty =4y,
2=0,2=5+5 X
Tt 3 z2=+/X*+y?*,2=0
2 2
X+
z=15 y

3)y:5x2+2,y:—4x2+7, 2 >
17

1=—
2_X2_y2

2=4+9x" +5y°,
2=-1+9x* +5y°;
2 2
5) 2 =10[(x=1)" +y"]+1 7 =21 20x
3aﬂaHI/Ie 7 Haittn O6'BCM TCJIa, 3aJaHHOI'O HepaBeHCTBaMI/I
4<x*+y? +1° <64,

2 2 2 2
_/x +y SZS—,X +y’
15 3

—J/3x<Ly<0
3amanue 8. Temo V 3a1aHo OrpaHUYMBAIONIMMHU €T0 TTOBEPXHOCTSIMHU, M-TUIOTHOCTh. HalTn
Maccy Tena.

X +y 428 =4 X2 +y =1,
(x* +y2 <1),x=0(x>0);
S

Bapuanr 3
3ananue 1. I3MeHNUTh NOPSAAOK UHTErPUPOBAHMUS

deyj;y fdx+ J.lﬁ dyj.oﬂ fdx

3amanue 2. BEIUUCIUTD:

J] (36x%y? —96x°y*)dxdy jjjyzch(ny)dxdydz
1)o 3) v



x=0,y=-2,2=2,
D: X=1 yzi/i,y:—xg V- y=4x,2=0

H y cos xydxdy; f”lS(yz + z?)dxdydz
2) b 4) v
D: Y=IN2,y=In3x=2,x=4 y/.z=x+Yy,x+y=1x=0,y=0,z=0
3amanue 3. Halitu miomanas GpUrypsl, OrpaHiueHHON JaHHBIMH JIMHUSIMU:
y>—6y+x*=0

y>—8y+x*=0

Lyt =726y = (y<0) VTV
)X Y =726y =-x(y<0) 5 V3
3ananue 4. Ilnactunka D 3amaHa orpaHMuYMBarNOIIMMU €€ KpPUBBIMH, M-TIOBEPXHOCTHAS
IIJIOTHOCTB.
Haiitu ee maccy.
2 .
p-X=Ly=0,y"=4x(y>0);
X2
=——+5Y,
m 2
3aﬂaHI/Ie 5. IMnactuuka D 3aJaHa HEpaBCHCTBAMHM, M- IIOBCPXHOCTHASA IIOTHOCTbD. Haiitu
Maccy [IaCTUHKHU.

2 y2
—+-—=<1y2>0;
_ 2
m=- XY
3a,Z[aHI/Ie 6. Haiitu 00neM TCJ1a, 3aJTaHHOTO OIrpaHUYUBAIOIUMU €TO ITIOBEPXHOCTAMMU:
1)x2+y2:2,y:\/§,y:0 2)x2+y2:8«/§x,z:x2+y2—64
z=0,z=15x z=0(z=0)

3)x:—5y2+2,x:—3, 4)2:,/4—x2—y2

_ ¢ +y?)
7=3x*+y°+1 27\ 255

2=3x"+y*-5
5 2=8(X"+y")+3 z-16x+3

3aﬂaHI/Ie 7 Haittn O6'BCM TCJIa, 3aJaHHOI'O HepaBeHCTBaMI/I
4<x*+y* +1° <64,
2 2
7 < X" +y

3

—43x<y<0
3al[aHI/IC 8. Teno V 3aaHO OTpaHUYMBAOIIMMU €TO ITOBECPXHOCTAMH, M-m1oTHOCTL. Halitu
Maccy Tena.

X +y+=1x"+y* =2z,
x=0,y=0,z=0(x=0,y >0)
m:lOX

Bapmuanr 4.



3ananue 1. I3MeHNUTh NOPSAA0K UHTETPUPOBAHMUS
1Y 2 pf2-y?
jo dy jo fdx + jl dy jo fdx

3aganue 2. Berauciaurs:
ﬁ (18x%y? +32x°y*)dxdy ”J'Syzzezxyzdxdydz
3 v

1)
x=-1y=21z=]
D: X=1, yz—W,y:x3 V- x=0,y=0,z=0
, W
Hy e *dxdy; ”_[(3x+4y)dxdydz
2)p 4)°V
D: X=0,y=2,y=x v:Y=%Y=0x=12=5(x*+y*),2=0

3amanue 3. Haiitu muiomanb GUrypsl, OorpaHu4eHHON JAHHBIMU JIMHUSIMHU:

x> -2x+y>=0
X? —4x+y*=0
2. .
1)x:8—y,x:—2y, 2y ¥=0,y=x

3aI[aHI/Ie 4. Ilnactuuka D 3aJaHa OrpaHUYMBAIOIIMMH €€ KPHUBBIMH, M-IIOBEPXHOCTHAA
IJIOTHOCTD.

Haiitu ee maccy.

D: X*+y2=9,x" +y* =16
x=0,y=0(x=0,y=0);
(2x+5y)

T2 02
X+
m (X +Y9)
3ananue 5. [Inactunka D 3amana HepaBeHCTBaMHU, M- MOBEPXHOCTHAs MJIOTHOCTh. HailTu

MacCy IUNIAaCTUHKHU.
2 2

X
—+ Yy <lLy=>0;
x=0,y=0(x=0,y=>0);
_TxX%y
m 18
3a,Z[aHI/Ie 6 Haiitu 06’beM TCJIa, 3aTaHHOT'0 OTPAHNYNBAOIIIUMU €TI0 ITIOBEPXHOCTAMMU:
2 2 2

1)X+y=2,y:\/§,2:12y,z=0 Xty +4x=0,2=8-y%,2=0

3)x:2y2—3,x:—7y2+6 4)2:\/m,z:1
2=1+,/x +16y° X* +y° =60
2=-3+,/x’ +16y°
2=2-20[(x+1)*+y?]
5) Z= —40x—-38
3a,Z[aHI/IC 7. Hatitn O6’beM TCJIa, 3aJaHHOTI'O0 HCPABCHCTBAMU
4<x*+y2+7° <36

(BHYTpH LMIMH]PA )



|
D
o< 8

3amanue 8. Temo V 3a1aHO OrpaHUYMBAIONIMMHU €T0 TTOBEPXHOCTAMHU, M-IUIOTHOCTh. HalTn
Maccy Tea.

16 4
X?+y? =" x"+y’ ==z,
y 49 y 7
x=0,y=0,(x=0,y=0)
m="380Yyz

Bapuanrt 5
3ananue 1. I3MeHuTh NOPSAA0K HHTEIPUPOBAHUS

[Coax[" . fdy+ [ax[ fx

3ananue 2. BeraucauTe:
_U (27x%y? + 48x°y*)dxdy f”xzsh(sxy)dxdydz
3) v

1) o
x=1y=2xy=0,
D: X=1 y=—§/;,y=X2 V:{Z:SG,Z:O
H ysin xydxdy; _”_[(1+ 2x*)dxdydz
2) D 4) v
D: X=0,y=2,y=x v Y=%Y=0x=12=5(x*+y*),2=0
3ananue 3. Haiitu muomans GUrypsl, OrpaHU4eHHON JaHHBIMU JIMHUSIMH:
y? -8y +x*=0
y? —10x+x* =0
3 ; _ Xy
1)y—;,y_Se,y_S,y_& 2 y \/§,y V3x

3amanue 4. Ilnactunka D 3amana orpaHMYMBaIOUIMMU €€ KPUBBIMH, M-IIOBEPXHOCTHAs
IIJIOTHOCT.
Haiitu ee maccy.

D:X=2y=0,y* =2x(y 20);

S
m 8+2y)

3amanue 5. [lnactuaka D 3amana HepaBeHCTBaMH, M- MOBEPXHOCTHAs IIOTHOCTh. HaiTh

MacCy INIAaCTUHKHU.
2 2

X2y X
1<—+2-<4y>0,y<—
FEg TasmMYERYES

D

(0]

_oy

m X
3ananue 6. Haiftu 06beM Tena, 3aJaHHOTO OTPaHUYMBAIOIIUMU €0 ITOBEPXHOCTIMHU:



1
Xx=20,2y,x=5,2y,z+y==vy,z=0
1) y y y 2y 2)

X2 +y?=6x,x"+y’ =9x,2=x*+y*,2=0,y=0(y <0)

) 7 — E_Xz_yz
3)y:—6x +8,y=2, 4) Vo9 ’

Z=X-X"-y*-1 22=X"+y
Z=X-X"-y*-5
7=4-14x" +y?]

5) Z=—4-28x

3ananue 7. Hailtu 00beM Telna, 3aJaHHOIO HEPABEHCTBAMHU
1<x*+y*+17°<36

2 2

s < /x +y ’
99

- 3x£y£\/3_x

3ananue 8. Teno V 3a1aHo orpaHUYMBAIOIIMMU €0 MMOBEPXHOCTIMU, M-IJIOTHOCTh. Haiitu
Maccy Tena.

X2 +y2+2° =1 x° +y* =477,
x=0,y=0,(x=0,y>0,z>0)
m:202

Bapuanr 6
3ananue 1. I3MeHUTh NOPSI0K MHTETPUPOBAHUS

Lﬁ dxjj’“i"x fdy + j}@dx [ tay

3amanue 2. BEIYUCIUTD:
ﬂ' (18x%y? +32x°y*)dxdy ” y?z° cosxyzdxdydz
1)o 3) v
{x=1,y=H,y=0,
V:

D: X=1, yzi/i,y:—x2 2=2,2=0,x=0
2 a XY .
Iy cos—-dxdy; [[[@+2x*)dxdydz
2) P 4) v
D: X=0,y =2,y =X v:Y=%Y=0x=12=5(x"+y*),z=0
3ananue 3. Haittu niomaab GUrypel, orpaHU4E€HHON TaHHBIMU JTUHUSIMU:
X* —4x+y> =0
3 x> -8x+y*=0
y=_—;y=8",y=3y=8
)" X 2) y=0y=x

3ananue 4. Ilnactunka D 3agaHa orpaHWYMBAIONIMMH €€ KPUBBIMH, M-TIOBEPXHOCTHAsS
IUIOTHOCTb.
Haiitu ee maccy.



2 2 2 2
D- X" +y =1x"+y" =16
x=0,y=0(x>0,y>0)
_ (x+y)
T2 2
m (XC+y%)
3amanue 5. [Imactunka D 3amana HepaBeHCTBaMH, M- TTOBEPXHOCTHAS TUIOTHOCTh. HaiiTn
Maccy IMIACTUHKHU.

—+Yy <1, x>0
D: 9
_8y
m X
3ananue 6. Haiiti 00beM Telna, 3aJaHHOTO OTPAHNYMBAIOIIMMU €T0 TTOBEPXHOCTSIMHU:
2,2 _ _ _ —By2_Qy=
1)x +y _2,X_\/§,X—0 3)X—5y 9,x=-4,
12x
2=0z=" 2=X +4X—y =4, 71=X"+4x-y* +2

2) X°+y* =2y, X*+y° =5y, 4)z=w/100—x2—y2,z=6
2=x*+y%,2=0 X +y? =51

2 2
52 =4-6[(x-0)"+y’], z=12x-8
3aganue 7. Haiitu 0ObeM Tesa, 3aJaHHOTO HEPaBEHCTBAMHM
4<x*+y° +7° <64

/x2+y2<Z< X? +y?
35 3

x<y<0
3ananue 8. Teno V 3a1aHO OrpaHUYMBAIOUIMMH €T0 MOBEPXHOCTSIMH, M-TUIOTHOCTb.
Haiitu maccy Tena.

(BHYTpH LIMJIMHAPA)

X 4y =4,x*+y* =82,
Xx=0,y=0,z2=0(x=0,y=0)
m:52

KpaTKOC OMUCAHUEC U PEIVIAMEHT BbBINNOJHCHUS
I/IHHI/IBI/I)IyaHI)HOG JOMaAIIHEC 3aJaHUC CHACTCA MPCIoAaBaTCIi0 B TCUCHUC ABYX HCACIIb
MMOCJIC U3YUCHUSA MOOYJIIA ((KpaTHBIe HUHTCTpaJIbD».

Kpurepun onenkmn:

- BepHoe BeimosiHenune 90-100% 3ananuii - 10 6ayos;

- BepHoe BeinonHeHue 80-89% 3amanuii - ot 8 10 9 Oaos;

- BEpHOE BhITIOJIHEHHE 66-79% 3amanmii - oT 7 10 8 6aIoB;

- BepHoe BeimonHeHue 50-65% 3amanuii - ot 5 10 7 0aoB;

- BepHOE BhIToyIHeHHE MeHee 50% 3amanmii - ot 0 10 5 6aos.

7.2.2. KonrpoabHuas padora Nel no reme « KpuBojnueiiHble HHTErPAJIbD)
(HaumeHnosanue 0YyeHOUHO20 cpedcmea)

Tunosoii(bie) npuMep(bl) 3aganus(1il)



Bapuanrt 1
3amanue 1. Borumcautsb fL (x4/3 + y4/3) dl, rne L — actpouna x = acos’t, y = asin’t,
0<t<?2m.

3ananue 2. Beraucaurs || . ydl mo orpesky npsimoii ot touku (0; 0) 1o Toukw (2; 4).

3ananue 3. Boruncauts [ L (x% + y?dx + xydy no xpusoii y = e* ot rouku (0; 1) 10 Touku
1;e).

3ananne 4. Beramcmute [ xydx +y?dy mo xpusoii x =t*, y=t 1<t<2, B
HAIpaBJICHUU BO3PACTAHUS ITapaMeTpa.

3amanue 5. Beraucaute paboTy CHIIbI F= {y, —x} npu nepemenieHnn MaTepUATILHONU TOYKU
Macchl | BIOJB IyrU OKPYKHOCTH X = cost, y = sint, —n/4 < t < m/4, npobGeraemoit Mo Xoxy
4aCOBOW CTPEJIKU.

Bapuanr 2

3ananue 1. BeraucauTh Maccy MaTepraibHON KPUBOH, 3aJaHHOI ypaBHeHHeM Y = Inx, 1 <
x < e, c motHOCTHIO p (X, y) = x2.

3ajmanue 2. Boruucnuts | ., 2xdl mo mapabone y = x2 ot touku (0; 0) 1o Touku (1; 1).

3ananue 3. Boraucuts [, (x + y)dx mo napabone y = x*/2 ot touku (0; 0) 10 TouKu (2;
2).

3amanue 4. BbpuuciauTh fL x?ydx + y?xdy mo xpusoit x =¢t, y=1t3, 0<t<1, B
HalpaBJICHUU BO3PACTAHUS MapaMeTpa.

3amanue 5. Bormcnuts [, (x* +y?)dx + (x* — y*)dy no xpuoit y =1—|1—x| or

toukH (0; 0) 1o Toukwu (2; 0).
Bapuant 3

3ananue 1. Beruucnuts [ . (x +y)dl rne L — xpuBas, 3a1aHHas ypaBHEHUAMH X = t, ¥ =
t, z=VRZ —2t2,0 <t < R/2.

3ananue 2. Berauciaurh fL 3ydl no otpesky npsimoii ot ToukH (0; 0) mo Toukwu (1; 3).

3amanue 3. Borauciuts [ (X T ¥)dx mo nomanoii ACB, npoxosiuieit gepes touku A(0; 0),
C(2;0), B(2; 2).

3aynanue 4. Boraucnuts [ . (x+y)dx + (x — y)dy no kpusoii x = Rcost, y = Rsint, 0 <
t < % (R > 0), B HampaBIIeHUH BO3paCTaHUS TapaMeTpa.

3ananue 5. Beruucnuth paboTy CHIIBI F= {z, —x,y} npu nepeMenieHUu MaTepUATBHOM
TOYKH Macchl 1 Bonbs KpuBoOit x = acost, y = bsint, z =ct, 0 <t < 2m (a,b,c > 0), oT TOUKH
A(a, 0, 0) 1o Touku B(a, 0, 21).

Bapmuanr 4

3ananve 1. Berauciaute fL y2 dl, rae L — apka mukiaouasl x =t — sint, y = 1 — cost, 0 <
t <2m.

3ananue 2. Beraucaurs |, L 5ydl no napa6one 3x = y? ot touku (0; 0) no Touku (3; 3).

3ananue 3. Beraucuts [ AB(x + y)dx — xdy no nomanoit ACB, npoxopsiieii yepe3 TOYKH
A(0; 0), C(2; 0), B(4; 2).

3amanue 4. Beramcnuth fL y2?dx + xydy mno xpusoit x = acost, y = bsint, 0 <t <

3
2 (a,b > 0), B HanpaBJIeHNUU BO3pACTaHUs MTapaMeTpa.



3amanue 5. Beruncautb paboTy CHIIBI F= {x +y,2x} npu nepememieHNN MaTepUATLHON
TOYKH Macchl | BIONB OKpYX)HOCTH X = acost, y =asint, 0 <t < 2m (a > 0), nmpoberaemoii
IIPOTHUB XOJ[a YaCOBOM CTPEIIKHU.

Bapuant 5

3amanue 1. Beruncauts f L Z dl, rne L — xoHn4eckass BAHTOBAs JIUHUA X = tcost, y = tsint,
z=t, 0<t< 1.

3ananue 2. Beraucaurs || , 6xdl no mapabone y = 3x2 ot Touku (1; 3) 10 Touku (2; 12).

3ananue 3. Boruucauts [ ap YAdx + xdy no nomanoit ACB, npoxozsieii uepes touku A(0; 0),
C(2; 0), B(4; 2).

3ananne 4. Beraucnuts [ ydx —xdy mo xpusoit x = acos’t, y = asin’t, 0<t <
g (a > 0), B HarpaBIeHUHU BO3pACTaHUs IMapaMeTpa.

3ananue 5. Boruncnuth paboTy CHIIBI F= {x + y,x} npu mepemenieHuu MaTepUATHLHOU
TOYKH Macchl | BIONB OKpYyX)HOCTH x = acost, y =asint, 0 <t < 2m (a > 0), nmpoberaemoii
MIPOTHUB XOJ]a YACOBOU CTPEJIKH.

Bapuanr 6

3ananue 1. Bplumcnauth maccy MaTepuaabHOW KpUBOW L, 3alaHHOM ypaBHEHUSIMU X =
e tcost, y = e tsint, z=e7t, 0 <t < In3, u umeroneiil NOCTOIHHYIO IIOTHOCTD P .

3ajanue 2. Berancnuts || ., 7xdl mo orpesky npsiMoii ot Touku (1; 4) 1o Touku (2; 8).

3ananue 3. Beiunciuth fL xdy 10 KOHTYpY TPEYroJIbHHUKA, 00Pa30BAaHHOTO MPSIMBIMH Y =
x, x = 2, y = 0, 1poXoguMOMy B MOJ0KUTEILHOM HaIPaBICHUU.

3amanue 4. Borucauts [ y?dx + x*dy mo xpuoii x = a(t — sint), y = a(1 — cost),
0 <t <2m (a>0), B HanmpaBICHIH BO3PACTAHHS TAPAMETPA.

3ayanue 5. Borauciuts [ 4 Xdx — ydy no nomanoit ACB, npoxozsieii uepes touku A(0; 0),
C(1; 0), B(1; 2).

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS
KonTtponbHast paboTa BBINOIHSETCS Ha MPAKTHUYECKOM 3aHATHHU TOCIE M3YYEHHUs] MOy
«KpHuBOJIIMHEVHBIE HHTETPATIBI» U CAAETCS IIPETOaBATEIO.

Kpurtepuu onenku:

- IpaBUIIbHOE BBINIOJHEHKE He MeHee 90% paboTs! - 20 6asuios;
- mpaBwiIbHOE BhITIONIHEHHE 70-89% paboTh! - 15-19 Gannos;

- IpaBUIIbHOE BhINONHEHHE 50-69% pabotsl - 10-14 6amios;

- IpaBUIILHOE BBITIONHEHNE MeHee 50% paboTs! - 0-9 Gaiios.

7.2.3. KourpoabHuas padora Ne2 no reme «CrajasipHble U BEKTOPHbIE MOJISI»
(naumenosanue oyenouHo20 cpeocmea)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)

Bapmuanr 1

3ananue 1. BeIUMCIUTh IPOM3BOIHYIO CKaNsApHOro monst u = x2 + y2 B touxe M(1;1) mo
HaIpPaBJICHUIO BEKTOPA [ = {—1;1}.

3aganue 2. Boraumcnute rpaaueHT ckaispHoro nons u = (x — 1)(y — 2)(z — 3) B Touke
M(2; 3;4).



3amanue 3. Berancants quseprennuio Bekroproronona d = (x — y)(y — 2)t+ (y — z)(z —

X + (z — x)(x — y)k.
i+ 27+ 21E,

3aganue 4. BeIYUCIUTL POTOP BEKTOPHOIO T10JIs d = = ]
X

3amanue 5. JJokaszars paBenctso gradf (u) = f/(u) gradu.

Bapmuanr 2

3aganue 1. BEMUCIUTL TPOU3BOIHYIO CKaISpHOro nons u = 3xy2z3 B touxe M(0; 1; 2) o
HaIPaBJICHUIO BEKTOPA [ = {2;4;0}.

3aganue 2. BoIUMCIUTD TPAIMEHT CKAAPHOIO MOJIA U = x? — 3yz B Touke M(—1;0; 2).

3aganue 3. Beruumcauts aumBeprenuuio BektopHoro nons d = (y2 +z2)(x + y)i+ (2% +

x2) (v + 2)] + (2% + ¥y (z + )k.

3ananue 4. BbMACINTS POTOp BEKTOpHOTrO oust d = yzi + zx] + xyk.

3amanue 5. Jlokasarb paBeHctBo gradf (u,v) = g—z gradu + % gradv.

Bapuanr 3

3aganue 1. Bel4uciuTh MPOM3BOMHYIO CKaJsipHOrO mois u = e*™Y B Touke M(2;3) mo
HaIpaBJICHUIO BEKTOPA [ = {1;0}.

3amanue 2. BEIYUCIUTD TPaJUeHT CKAIAPHOTo ot U = sin(xy) B Touke M (—2;1).

3aganue 3. BeluMcIMTh AuBEpreHIMIo BekTopHoro mons d = (x2 +y2)(y —2)T+ (y? +
22)(z — )] + (2% + x%) (x — y)k.

3ananue 4. Beranciauts poTop BektopHOro noust d = y2z37 + 2xyz?] + 3xy?z%k.

3ananue 5. Jlokaszate paBenctBo grad(u + v) = gradu + gradv.

Bapuanr 4

3ananve 1. BblUMCANTH NPOU3BOJHYIO CKAISPHOTO MONS U = % B Touke M (2;2) mo

HarpasieHuio Bekropa | = {—3; 1}.
X
3ananue 2. BelUNCIUTD IPaUEHT CKAJSIPHOTO MOJS U = 7y B Touke M (1;—1;2).

3aganve 3. BorumcauTh JuBepreHudio BekTopHoro mnons d = fi(y,z2)l+ fo(x, 2)] +

fa(x, k.

3ananue 4. Berancauts potop BeKTopHOro oMt d = yzi + z(x + 2y)j + y(x + y)k.
3ananue 5. Jlokazath paBeHcTBO grad(u/v) = w.
Bapuanr 5

3ananue 1. BeraucauTh Npou3BOIHYIO CKaJspHOro noist u = cos(2yz) B touke M(0; 1; 4)
10 HampasieHuto Bekropa [ = {—1; 4; 8}.
a2
3amanue 2. BEIYuciIuTh MOIYJb TPAIMEHTA CKAISIPHOTO MO U = % B TOuke M(2;4).

3aganve 3. Beraucnuts auBepreHnuio BexkToproro mons d = (x + y)i+ (y +z)j+ (z +
x)E.

- Yy > 17
3anaue 4. BHI4UCIMTB POTOP BEKTOPHOTO NOMA d = —77 — —k.

3amanue 5. Jlokasats paBenctso div(uc) = (¢, gradu), rae ¢ — NOCTOSHHBIA BEKTOD.

Bapuanr 6

3aganue 1. BHIACHHMTB, B KaKMX TOYKAX TPAJMEHT CKAIAPHOTO mojis u = x2 + y? — 2xy
PaBeH HYIIIO.

X
3ananue 2. BbIUMCINTD NPOM3BOAHYIO CKAJSIPHOTO TOJS U =z B ToUuKe M(3;1) mo

HalpaBJIEHUIO BEKTOpa [ = {—2;4}.

3azanue 3. BBMACINTS AMBEPreHIHIO BeKTOpHOTo nonisi d = (xy)T + (yz)] + (zx)k.
I

3aganve 4. BEIYMCIUTL POTOP BEKTOPHOTO MOJIS d = ll ~J

3amanue 5. Jloka3aTh paBEHCTBO dw(a + b) = divd + divb.



KpaTKOC OIMMMCAHUE U PEIrJIAaMEHT BBINMOJTHCHUS
KOHTpOJILHaSI pa60Ta BBIITOJIHACTCA Ha MPAKTUYCCKOM 3aHATHU IMOCJIIC HU3YUCHUA MOLYJIA
((CKaJ'IprHBIe M BCKTOPHBIC OIS U CAACTC IIPEIOJaBaTECIIrO.

Kpurepun oneHku:

- MpaBWJIbHOE BhIMOTHEHUE HE MeHee 90% paboTsr - 20 6amios;
- npaBuiIbHOE BhInoiaHeHue 70-89% pabotsl - 15-19 6annos;

- npaBwiIbHOE BhIMmoHEeHUE 50-69% pabotsl - 10-14 6annos;

- IpaBUWJIbHOE BhINOIHeHUE MeHee 50% pabotsl - 0-9 6amios.

7.2.4. KoarpoabHas padora Ne3 mo Teme «Psaabl 1 HHTErpaianl Pypbe»
(Haumenosanue oYeHOUHO20 cpedcmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (1)

Bapuanr 1

3ananue 1. 3anucarth Tpuronomerpudeckuii pag Oypwe s Gynxuuu f(x) = x? Ha oTpeske
[—1,1]. B kakux ToYKax OTpe3Ka OH CXOIUTCS K JaHHOU (DyHKIIMU?

3ananue 2. 3anucaTth Tpuronomerpudeckuii psag Oypoe g GyHkuuu

-1, x<0
f(x) =410, x=0 mna orpeske [—1,1]. B kakux TOYKax OTpe3Ka OH
1, x>0

CXOJIUTCA K TaHHOW (DYHKITHH?

3amganue 3. Berauciuth cymMMmy Tpuronomerpudeckoro psjga dypee ¢pynkuuu f(x) = x +
2,—1<x<1,BT0ouKe x = 0.

3ananue 4. Haiitu npssmMoe u o6paTHoe npeodpazoBanust Pypwe 11 GyHKIHH

_(lxl, Ixl =1
f(x)‘{o, x| >1°
Bapuanr 2

3ananue 1. 3amucate TpuroHomerpuueckuil psg Oypee mas ynkuuun f(x) =x —1 Ha

orpeske [—2, 2]. B kakux Todkax oTpe3Ka OH CXOAMTCS K TaHHOW (QyHKINHU?
. x, x=0

3amanue 2. 3amucath TpuroHomerpudeckuii psg Oypoe ais yakmun f(x) = {0 ¥ <01
otpeske [—1, ]. B Kakux ToYKax oTpe3Ka OH CXOIUTCS K JaHHOW (QyHKIHN?

3amanve 3. Bpluucauth cymmy TpUroHomerpuueckoro psga ®Dypee ¢yakmum f(x) =
5x%,—2 < x < 2,BTOouKe X = 1.

3ananue 4. Haittu npsimoe u oOpatHoe npeodpazoBanus Oypbe 171 GyHKIIUU

C(x |x] =1
f(0) _{0, x| > 1°
Bapuanr 3

3ananue 1. 3anucars Tpuronomerpudeckuii psia Dypoe ans pyukuuu f(x) = xcos(2x) Ha
orpeske [—1, ]. B Kakux ToYKax oTpe3Ka OH CXOIUTCS K JaHHOUW (QyHKIHN?
. 1, x=0
3ananue 2. 3anucath Tpuronomerpuueckuii psag Oypwe ans pynkiun f(x) = {0 v < 012
otpeske [—2,2]. B kakux Toukax oTpe3ka OH CXOJUTCS K JaHHOW (YHKIIHH?

3ananue 3. BoUncianuTb cyMmMy TPUTOHOMETpHUUYECKOTo psiia Dypbe pyHKIuu



f(x) = {—i,;c E gj,]()] B Touke x = —1.
3ananue 4. Halitu ipsimoe u oOpatHoe npeoOpazoBanus Oypwe 1 GpyHKIUN
1, x € (0,1]
f(x) = -1, x € [-1,0)
0, x=0wmmm |x| > 1

Bapmuanr 4

3ananue 1. 3amucare TpuroHomerpuueckuii psin @ypoe s yrakuun f(x) = (3x + 1)sinx
Ha oTpe3ke [—3, 3]. B kakux Toukax OTpe3Ka OH CXOAUTCS K JaHHOH QyHKIun?

3amanue 2. 3anucarb TpuroHoMeTpudeckuii psan Oypre st GyHKIHN

2, x=0 .
f(x) = {_ 1 x < o Ha OTpeske [—2,2]. B kakux TOoYKax OTpe3Ka OH CXOIHUTCSA K JaHHOM
byHKIIUN?
3amanue 3. BEIYMCIUTE CyMMY TPUTOHOMETPHYECKOTO psiia Dypbe QyHKIHH

_ (3x, x €(0,3] _
flx) = {0’ x € [-3,0] B Touke x = 0.

3amanwue 4. Haiitu npsimoe u oOpaTHOE npeodpazoBanus Oypbe Wit GyHKIUN
£) = {0 2, x €[0,1] .
, x<O0mwmmx >1
Bapmuanr S
3ananue 1. 3amucaTh TpuronoMerpuueckuii psajg @ypoe s Gynkuun f(x) = x> Ha oTpeske
[—1,1]. B kakux ToYKax OTpe3Ka OH CXOIUTCS K JaHHOW (QyHKIHN?
3amanue 2. 3anucarh TpuroHomMerpuueckuii psia Oypoe it Gyakiun f(x) = |x| Ha oTpe3ke
[—1,1]. B kakux Toykax OTpe3Ka OH CXOIUTCS K JaHHOU (DyHKIIMU?
3aganue 3. BIYMCIUTh CyMMy TpUrOHOMETpHUUYeckoro psija @ypbe GyHKIUN
f(x) =[x],—2 < x < 2,BTOuKe X = 2.
3ananue 4. Haittu npsimoe u oOpatHoe npeodpazoBanus Oypbe 11t yHKIUU
£) = {0 3, fe [—1,0] .
, x < —1lwmx >0
Bapuanr 6
3ananue 1. 3anucats TpuroHomeTpudeckuii pag @ypwe s pynxiun f(x) = 3x2 Ha oTpeske
[—2, 2]. B kakux TOYKax OTpe3Ka OH CXOAUTCS K TaHHOM QyHKIHN?
3ananue 2. 3anucath Tpuronomerpudeckuii psg Oypoe aast Gynkuun f(x) = {316' i i 8 Ha
otpeske [—2,2]. B kakux Toukax oTpe3ka OH CXOJUTCS K JaHHOW (YHKIIHH?
3amanue 3. BEIYUCIUTh CyMMY TPUTOHOMETPHUYECKOTO psina Pypbe GyHKIHNA

2
flx) = {;);XEE[_[(;})]) B TOouke X = 0.
3ananue 4. Haittu npsimoe u oOpatHoe npeodpazoBanus Oypbe 11t PyHKIUH
3, x€[0,1]
fx) = -2, x € (1,2]

0, x<Ouimux > 2

KpaTlcoe OMUCAHUEC U PErJIAMEHT BbINNOJTHCHUSA
KOHTpOJ'II)Haﬂ pa60Ta BBIITOJIHACTCA Ha MPAKTUYCCKOM 3aHATHU IIOCJIC HU3YUCHUSA MOOYJIA
((PH,Z[BI W UHTCTPAJIbL d)ypbe» " CHacTCA NpCIOAaBaTCIITO.

Kpurepun onenkmn:
- MpaBWJIbHOE BhITIOJIHEHHE HE MeHee 90% paboTsl - 20 6aios;
- mpaBuUIIbHOE BhINoJHEHUE 70-89% paboTel - 15-19 6annos;
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o

- mpaBUIIbHOE BhINONHEHNUE 50-69% pabotel - 10-14 6amios;
- IpaBWJIbHOE BhINOIHEHHE MeHee 50% pabotsl - 0-9 6amios.

7.2.5. TecT HTOrOBBIIA 0 KYpCY «/10HOJIHUTEIbLHBIE [VIABLI aHAaN3a 1»
(HaumeHosanue oyeHouHO20 cpeocmsa)

Tunosoii(bie) npumep(bl) 3aganus(Uii)

Monayas |. KpaTHble HHTErpaJbl
Tema 1.1. JIBoliHbIE HHTErpaATIBI

Beruncienue unterpana | ¢ f (x,y)dxdy, rne G — 06nacth, OrpaHUYCHHAS TUHUSIMHA Y =
e*,y=0,x = —1,x = 1, cBOAUTCS K BBIYUCIICHUIO

JIBYX TMOBTOPHBIX HHTETPAIIOB HE3aBHCUMO OT TOTO, TI0 KaKOH MepeMeHHOMN MPOU3BOUTCS
BHEIIIHEE HHTETPHPOBAHNE

ABYX IMOBTOPHBIX MHTETrPajioB, €CJIM BHEIIHEC HHTEIPUPOBAHNUE IPOU3BOJUTCA 110 X, 1 OJHOT'O
IIOBTOPHOI'O MHTETpajia, €CJIM BHCINHEC HHTCIPUPOBAHUEC ITPOU3BOAUTCA 110 Y

OJIHOI'O IMTOBTOPHOT'O MHTCIpajia HE3aBUCUMO OT TOI'O, I10 KaKou HepeMCHHOﬁ IIPOU3BOANUTCA
BHCIIHCC UHTCTPUPOBAHUC

JABYX IMOBTOPHBIX MHTETrPaioB, €CJIM BHEHTHEC HHTETPUPOBAHMUE IPOU3BOJUTCA 110 Y, U OJTHOT'O
IIOBTOPHOI'O UHTETpajia, €CJIM BHCITHEC HHTCIPUPOBAHUEC ITPOU3BOAUTCS 110 X

Wurerpan ff. (x + y?)dxdy, rie G — o6nacTs, OrpaHHUYEHHAS KPUBBIMA Y = X Uy = X,
paBeH

1/7

1/6

2/21

5/42

CrpaBenyinBo paBEHCTBO

f dx fmf(x,y)dyzfoldy f2/2 f(x y)dx+f1+ﬂf(x y)dx +
[ dy [}, f e y)dx
fo dx [ f Gy = [ dy | [y ™ f ey + [, o f G y)dx| +
f dy [° 2 f (6 y)dx
f dx fmf(x,y)dy = fol dy fz/zl yzf(x,y)dx + f12+J1_—y2f(x,y)dx_ +
[y L, £ G y)dx
[Z dx [ f (e, y)dy = [ dy f S Gyydx 4 I7, e f G y)dx +
fl dy fyz/zf(x:J’)dx
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Ecmu B unrerpane ff. f(x,y)dxdy, rne G — kpyr, OrpaHuueHHbIH OKPYKHOCTBIO X% + y? =

2X, IEpelTH K MOJSPHBIM KoopauHataMm (p, ), To obacti G OyaeT COOTBETCTBOBATH
obnacts g, 3anaBaeMa>1 HEPaBEHCTBAMHU

—5<<p< 0<p<cosy

, 0< p < 2cosg

NIIN]S

Wurerpan [[. x*y*dxdy, rne G = {(x,):1 < x* + y? < 4}, pasen
217 /4
21w /5
21m/8
217/2

Tema 1.2. TpoliHnbie HHTETpAJIbI

SlkoOumaH mepexojia OT NPSIMOYTOJIBHBIX KOOPAUHAT (X, Y, Z) K IWIMHAPHICCKUM
KoopauHatam (p, ¢, Z) paBeH

p

p/2

p?

p*/2

[Tepexox oT mpSAMOYTOJIBHBIX KOOpAUHAT (X, Y, Z) K cepuueckum koopauHaram (7,8, @)
OCYIIECTBIIICTCS C TOMOIIBIO (hOpMyIT

x = r%sin?0cos?p, y = r?sin?0sin®@, z =1r%c0s%0, 0 <r < +0,0<O0<1m,0< ¢ <
21

x = rsinfcosp, y = rsinfsing, z =rcosh, 0 <r<+0,0<0 <1, 0<¢p <2rm
r2sinfcosp, y = r’sinfsing, z =r%cosf, 0 <r < 4+0,0<0 <7,0< @ <27

x = rsin®fcos?p, y = rsin®fsin®g, z =rcos?0, 0 <r<+0,0<0 <1, 0< ¢ <21

[Ipy BHIMHCIIEHMM MOMEHTA MHEPIIMH TEJA OTHOCUTEIBHO HaYala KOOPIMHAT HCTIONB3YHOTCS
CTaTUYECKHE MOMEHTBI TN OTHOCHTEIBHO KOOPIMHATHBIX IUIOCKOCTEN

KOOpAMWHATHI HCHTPA TAXKCCTH TECJIa

MOMCHTBI HHEPIHHU TCJIa OTHOCHUTCIBHO KOOPANHATHBIX MIOCKOCTEH

MOMEHTBI MHEPIUH TeNla OTHOCHTENBHO OCeil KOOP/IMHAT

Ecmu I = [[f. f(x,y,2)dxdydz, tne T — 061acTh, OrpaHUuEHHAS ILTHIICOMIOM z—z +=+

2
zZ
== 1, To cipaBenIMBO PABEHCTBO

2
1 [ — _
1=[% dxfd @ zf@)u@dz
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10.
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11.

12.

O000

OOoOoa0

1 x2 x2 y
a wWl az c1=z732
szadxfb1 xzdyf s f(xy,2)dz
Witz ¢ 17272
x2 1 x2 y2
a b j1-77 Wiz 52
1= % dx [V ay (VT fy, 2 dz
“byl=zz ¢ 1—a—z b—
Unrerpan || ffT (x + y + z)dxdydz, tne T — obnacth, OrpaHUYEHHAS TOBEPXHOCTIMH X +

y+z=1,x=0, y=0, z=0, paBen
1/4
1/8
1/6
1/10

Mopnyas |1. KpuBosuHeiiHble HHTErpaJbl
Tema 2.1. KpuBosinHeHbIE HHTETPaJIbI IEPBOTO POIA

Ecnu kpuBasi L 3aaHa B MOJSIPHBIX KOOPMHATAX ypaBHeHHEM ' = 1'(@), 1 < @ <
©5,7/ (@) nenpepsiBHa Ha [@4, @, ], f(X,y) HempepEIBHA BIOIbL KPUBOIA L, TO CYIIECTBYET
KPUBOJMHEHHBINA MHTErpall IepBOro poaa ot pyukiun f (X, y) mo KpuBoi L, 0603HauaeMbIit

f L f(x,y)dl, u cnpaBeyTUBO PaBEHCTBO

J, feydl= [ f (r(w)coscp.r(cp)sincp)\/ ()" + (r/ (@) dop

J, PGyl = 2 F @2 (p)cose,r?(@)sing) | (@)’ + (/@) do
J, fGoydl = [77 f (r(@)cose, r(@)sing)y ()] + [/ (@) de

I, feeyydl= [)2 f (r2(@)cose,r?(@)sing)y/Ir(@)] + [/ (@)]dg

KpuBonuHeiHbIi HHTETpa MepBOro pojia 00IaaaeT CIeAYIONUMHU CBOWCTBAMU:
MIpY U3MEHEHUU HAIPaBIIeHUS! 00X0/a KPUBOM MHTETPAT H3MEHSET 3HAK
JIMHEWHOCTD

aIINTUBHOCTH

MOJIyJIb MHTErpaJia HE MPEBOCXOAUT UHTErpaIa OT MOYJISt

HpI/I BBIYHCIICHHH CTaTHYECKUX MOMEHTOB IIJIOCKOM KpHBOﬁ OTHOCHTEIBHO oceil Ox u Oy
HCIIOJIB3YIOTCA

Macca KpuBOU

IIJIOTHOCTb KPUBOU

MOMEHTBI HHEPLIMHA KPUBOW OTHOCUTEJIBHO KOOPAUHATHBIX OCEU
PAcCTOSIHUS OT TOYEK KPUBOW 1O KOOPAMHATHBIX OCEU



14.

O O O O

15.

16.

ooooy

19.

O

UnTerpan fL (x4/3 + y4/3) dl, rne L — actpouna x = acos3t, y = asin3t, 0 <t < 2m,
paBeH
347/3
4a7/3
2a7/3
6a7/3

Macca matepuaabHON KpUBOH, 3aaHHOM ypaBHeHHEeM Y = [nx, 1 < x < e, ¢ INIOTHOCTBIO
p(x,y) = x? paBHa

1

(@ + e2)¥2 - 22)

(1 + €)% +2V2)
(1 +e»)*2 + 2v2)
(A + €)% - 2v2)

Tema 2.2. KpuBoJsiMHEHBIE HHTETPaJIbl BTOPOTO poja

Ecnu kpuBast AB 3amana ypaBaenueMm y = y(x), a < x < b, 1 UMeeT KyCOYHO-
HETPEPHIBHYIO MPOU3BOIHYIO, a hyHKmu P(x,y) u Q(x,y) KyCOUYHO-HETIPEPHIBHEI B/IOJb
KpuBoil AB, To cymiecTByeT 001NN KpUBOIMHENWHBIM HHTErpal BTOPOro poja

s P, y)dx + Q(x,y)dy n cipaBenBo paBeHCTBO

[,5 PG y)dx + QG y)dy = [7(P(x,y(x)) + Q(x, y(0)) v/ (x))?)dx

[,p PG y)dx + Q(x, y)dy = [J(P(x,y(x)) + Q(x, y(x))y/ (x))dx

[,p PG y)dx + QQx, y)dy = [7(P(x,y()) + Q(x, y () ly/ (x))dx

[,5 POoY)dx + QU y)dy = [7(P(x,y(0)) + Qx, y () Iy () dx
KpPIBOJ'IHHCfIHBIC HHTCrpajibl BTOPOro poaa 06J'Ia,Z[aIOT CJICOAYIOIUMHA CBOMCTBaMU:
JIMHENHOCTD

AIJIUTUBHOCTh

MOAYJIb UHTCI'PAJIa HE IPCBOCXOAUT UHTErpajia OT MOAYJIA

MIpY U3MEHEHUU HAIpaBlIeHUs] 00X0/a KpUBOM 3HAK MHTETpaia U3MEHSETCs Ha
MIPOTUBOIIOJI0KHBII

Pa6ora cunst F(x,y) = P(x,y)T + Q(x,y)] IpH IepeMeIecHII MATepHAIbHOI TOIKH MACChI
1 n3 Touku A B Touky B Brosib kpuBoii AB paBHa

[,z P2(x, y)dx + Q2 (x, y)dy
[,z1PCe Y Ndx +1Q(x, y)|dy
J,5 P, y)dx + Qx,y)dy

Jag V1P Ndx +/1Q(x, y)|dy

Wurerpan [, , x*dx + xydy no kpusoii x = cost, y = sint, 0 < t < /2, B HanpaBJIeHUH
BO3pacTaHUs MapaMeTpa paBeH
1



20.

o O O O

21.

22.

o O O O

23.

24.

o

25.

o O O O

Unrerpan [ AB(x + y)dx no otpesky npsimoit ot Touku (0; 0) 1o Toukwm (2; 2) paBeH
8

N B~ O

Mopnyas |11, Psiabl m naTerpanst ®ypoe
Tema 3.1. Panbr @ypbe

IIpuMepoM OPTOHOPMHUPOBAHHONW CHCTEMBI B IIPOCTPAHCTBE BCEX KYCOYHO-HETPEPHIBHBIX HA
oTpeske [—1, | GyHKUUH SBISAETCS TPUTOHOMETPHUYECKAs CHUCTEMA

1 cosx sinx cos(nx) sin(nx)

\/_ﬁ’ﬁ’ﬁ' ...,T,T,

1 cosx sinx cos(nx) sin(nx)

\/T_TL" Ve ' va '™ vm ' vm '

Vr,\mcosx, Vmsinx, ..., Vmcos(nx), Vrsin(nx), ...
1 cosx sinx cos(nx) sin(nx)

W' w 2vm " 2vm 2w

Psagom ®yphe seMenTa f 1Mo opTOHOPMUPOBAHHOM cucTeMe {Y, }r~, Ha3bIBACTCS PSIl BHIA
k=1 fk¥k- rre fi = (f, ¥i)

k=1 fibks rme fi = (f, l/’k)z

k=1 kWi rre fi = |(f, ¥

Y=t fibr, toe fie = 1 i)l

JI71st IpOU3BOIBHOTO 3JIeMeHTa f, JI000# OPTOHOPMUPOBAHHOW CUCTEMBI {1} }r—q TAHHOTO
€BKJIMIOBA ITPOCTPAHCTBA U JIFOOOT0 HOMEpa N CIpaBeIIIMBO TOKAECTBO beccers:

182 fite = FIL = 11 = Sper 7
S5 fithie = FII = |IFI) + 2oy 2
5oy b — FII2 = |IF1]) = Zpes £
2oy fiebe — FIl = |IF 1)+ Zpey 2

Tpuronomerpuueckuii psg Oypwe ¢yukimu f(x) = (3x + 1)sinx na orpeske [—3, 3]
COJIEP)KUT CHHYCHI M HE COJEPKHUT KOCHHYCOB

COJIEP)KUT KOCHHYCHI U HE COJICPIKUT CHHYCOB

COJICPKUT KaK CHHYCBI, TAK U KOCHHYCBI

Tpuronomerpudeckuii psaa @ypwe Gynkuuu f(x) = x> na orpeske [—1, 1] cxomutes k f(x)
BO BCEX TOUKax oTpeska [—1, 1]

BCIOY Ha oTpe3ke [—1, 1] 3a HCKITtoYeHneM IByX TOYEK

BCIOAY Ha oTpe3ke [—1, 1] 3a HCKIITOUeHHEeM OHON TOUYKH

BCIOAY Ha oTpe3ke [—1, 1] 3a HCKIIIOUeHHEM TPEX TOUEK

Tema 3.2. UnTerpansl @ypoe



26.

217.

28.

oooow

w
©

Ecmu f(x) € Ly (—0o0, 00), TO 115 110001 TOUKH Yy € (—00, 00) CYMECTBYET HECOOCTBEHHBIM
WHTETrpa, Ha3bIBaeMblil 00pazoM (i npeodpazoBanuem) Oypbe pynkuuu f(x) u
OTIpeIeNIIeMbIid PABEHCTBOM

fO) = [ e*™ f(x)dx
fO) =7 e™|f(x)|dx
Fo) = [ e™f(x)dx
fO) = [ e*™|f(x)|dx

Iycts f(x) € Ly(—00,0). Torna dpyukuus f(y), seasiomasics o6pazoM Dypbe QyHKIHH
f(x), HempepbIBHA 110 Y B KaX/10i TOUKe OECKOHEUHOW NPSMOM U YAOBJIETBOPSET YCIOBUIO

lim |f(y)| =1/2

|y|—00 A

|lim |f(y)| =1
y|—>oo A

lim |F )] = +oo
lim [f()|=0

|y|—>

Ob6parnbM ipeodpazoBanreM Dypre pyHKuu f (X) Ha3bIBaCTCS HHTETPAT

1 iy 7 N

pym fjooo(elxy f (¥))dy, nonuMaembIii B CMBICJIE TJIABHOTO 3HAYCHUS
% fjooo(eixy |f (»)|)dy, mOHHMaeMBblIii B CMBIC/IE [IABHOTO 3HAYCHHS
% f_oooo(e_ixy |f (»)|)dy, HOHHMaeMBIii B CMBIC/IE [IABHOTO 3HAYCHHS

i fjooo(e_ixy f(»))dy, nonnmaeMmeIii B CMBICIIE TTTABHOTO 3HAYCHHIS
CripaBe/UIMBbI YTBEP:KICHUS:

o0pa3 @ypbe uéTHOW QyHKUNU ABIsSETCS YETHONU (DyHKIIMEH

00pa3 dypbe y€THOM QyHKIMM ABISETCS HEUETHON QYHKIMEH
o0pa3 dypbe Heu€THON (QYHKIMHU ABIsIETCS HEUETHON PyHKIMEH
o0pa3 @ypbe Heu€THON QYHKIUU sIBiIsieTcs YETHON (DyHKIMEN

1 <1
[peoGpazoBanune Oypre Gyakuuu f(x) = {O’ :);I ; 1 FmeeT Bu
sin?y
A Y y#0
ﬂw={y Y
1, y=0
cosy
o , y#+0
f) ={ y
1, y=0
2siny
R , ¥+ 0
ﬂw={y Y
2, y=0
2cosy
A —, y*+0
f) ={ y
2, y=0

Moayas V. CkansipHble 1 BeKTOPHbIE MOJIsI
Tema 4.1. OcHOBHbBIE OHATHS TEOPUU OIS



31.

32.

33.

34.

35.

36.

37.

o O O O

ITycTs B o6nactu G 3amano BekTopHOE noje d(M). Kpusble, B Kaxk10ii Touke M KOTOPBIX
BekTop d(M) HanpasJIeH 10 KacaTeNbHON K KPMBOM, Ha3bIBAIOTCA . ..

.
[Tycts u(M) — ckansproe moiue B obiactu G; | — ¢pukcupoBaHHbIil BeKTOp; M —
duKcupoBaHHas Touka B G; M/ — npousBosibHas TOUKa B G, OTIHUHAS OT M U TaKas, 4To

L
MM/||l; MM/ — Bennunna HanpaBlieHHOTO OTpe3ka, uayuiero ot M k M/. TIpou3sBomHoii
ckassipaoro mosst u(M) B Touke M 10 HaNpaBICHUIO BEKTOpa | Ha3bIBAETCS YMCIIO

lim u(M)—u(M/)
M/->m MM/
lim u(M)—u(M/)
m/-m  |MM/|
. u(M)—um)
A}}TM MM/
lim u(M/)-u(m)

M/sm MM/

Ecnu B 061actu G BekTopHOE 11oj1e d(M) MOKHO TPeICTaBUTh KaK IPaUeHT HEKOTOPOTo
ckaspaoro nons u(M), To ects d = grad u, To mone d(M) Ha3bIBaeTcs ...

Jluseprennueii BekropHoro nois d = P(x,y,z)T+ Q(x,y,z)] + R(x,y, Z)]_C) Ha3bIBAETCS
CKaJsipHas QpyHKUUA

. - OR 0 apP
dlva=£+£ P
. 5 0P D AR
dlva=£+£ P
. 5 0 P  OR
dwa=a—Q+a+a—Z
. 5 0 OR @
dwa—a—Q+£ a—g

Potopom (Buxpem) BekTopHoro nojis d@ = P(x,y,z)T+ Q(x,y,z)] + R(x,y, Z)I_C) Ha3bIBAETCS

BEKTOP-(PYHKIUSA

rotd = (Q, — Ry)i+ (Ry — B)J + (P, — Q)k
rotd = (Q, — R, )i + (B — R)J + (B, — Q)k
rotd = (R, — Q)i + (Ry — B,)J + (Qx—P,)F
rotd = (R, — Q)i + (B, — R)j + (Qx—P,)F

Tema 4.2. Beruncienue Npou3BOIHON 110 HANPABJICHUIO U IPAIUEHTa

['paauieHT ckansipHOro Mojs U = % B Touke M (1; —1; 2) paBen
{-1/2;1/2;-1/4}
{1/2;-1/2;-1/4}
{1/2;-1/2;1/4}
{-1/2;1/2;1/4}

[TpousBomHas ckansipHOTO oISt U = cos(2yz) B Touke M (0; 1; 4) mo HampaBIeHHIO BEKTOPa

[= {—1; 4; 8} paBHa
48sin8
9




38.

oooog
o O O O

oooos

o O O O

42.

o O O O

43.

o O O O

48sin8

9sin8

48
9sin8

48

2
x—
Monyib rpajiueHTa CKaJIIpHOTO TOJISl U = Ty B Touke M (2; 4) paBeH

V652
V65/4
V63/2
V63/4

['palMenT CKaIAPHOro Nojisd U = x2 + y2 — 2Xy paBeH HyIIO B TOUKAX
(1;-1)

(-1;-1)

(2;2)

(-2;2)

I'panuent ckansproro nonst u = x> + y3 + z3 — 3xyz nepnenaukynspen ocu 0z B TOUKax
(-1,1;1)

(1;-1,1)

(1;1;1)

(-1;-1;1)

Tema 4.3. Beluncienue quBepreHIuu

Huseprenmus Bektoproro nonst d = (x2 + y?)(y — 2)T+ (y? + z2)(z — x)] + (2% +
x2)(x — y)k pasna

0

2x+y+2z)

2

x+y+z

JluBepreHIys BEKTOpHOTO 10Nt & = fi(y,2)i + fo(x, 2)] + fs(x,y)k pasua

(),

0

(f)L

(L + () + (f)),

JluBepreHnus BEKTOPHOTO MO d = Z%? + %f B Touke (1;2; 1) paBHa
2

-2

1

-1



44,

0O O O O

45.

0O O O O

46.

o O O O

47.

48.

o O O O

49.

o O O O

50.

JIMBEPreHIns BEKTOPHOTO MOJIs d = €

e® + 48
e® — 48
e + 84
e® —84

JluBeprenuus BekTopHoro noist d = (cosx)? + (siny)j + (cosz)k B Touke (1; 0; ) pasHa

0
-1
1
2

Tema 4.4. Beruucienue poropa

Potop BekTopHoro nons d = yzi + z(x + 2y)j + y(x + y)k pasen

0

2y1

yj
(x+y)k

- Yy > 17
PoTop BekTopHOTO MoJIS A = poed lai k paBen

PoTop BekTopHOTO MoNs d = yzi + z(x + 2y)] + y(x + y)K B Touxe (2; 1; 0) pasen

27
0
_3j

T+ 2k

- - 172
Potop BexTopHOro nous a = 12 J — =k B Touke (3; 1; 8) paBen
X X

—i7-Zk
9] 27

15 2 7

1y 2k

9] 27

15 2 7

23k B Touke (0; 2; 4) paBHa
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7.2.6. 3apanus 1y oueHKH choOpMHUPOBAHHOCTH KOMIIETEHIIUIH
(Haumenosanue oyeHoUHO20 cpeocmsa)

ITK-7 Cnnoco0eH NoHuMATh X IPUMEHSATL COBPEMEHHBI MaTeMAaTHYeCKUH annapar B

PCIICHUH 3a1a41 HDO(l)eCCI/IOHaJ'ILHOi/i ACATECJIbHOCTH
(k00 u naumenosanue Komnemenyuu)

OM 3akpbITOro THIA

3amanue 1

Br16epuTe 01H NpaBUiIbHBIA BapUAHT OTBETA.

IMox wmHTerpambHOM cymmoil ¢yHkimu f(x,y), COOTBETCTBYIOIICH JaHHOMY pa30UCHHUIO
obmactu G HavactH G; (I = 1,2, ...,n) c omaasMu As; ¥ JaHHOMY BBIOOPY TPOMEKYTOUYHBIX TOYCK
M;, MBI TOHUMAaEM CyMMY

a) S(Gy, M) = Xi—q |f (M)|As;

6) S(Gy, My) = Y=y f2(M)As;

B) S(Gy, M) = Y= f (M)As;

r) S(Gy, M) = XLy f (M) (As;)?

[IpaBUIIBHBINA OTBET: B.

3ananue 2
Br16epuTe 01H npaBUIbHBIA BapUAHT OTBETA.
[Ton nuamerpom pazbuenwust obnactu G Ha yactu G; (i = 1,2, ...,n) MBI HOHUMaeM

sup p(P,Q), p(P,Q) — paccrosinue Mexay Toukamu P u Q
P,QEG;

inf p(P,Q), p(P,Q) — paccrosiaue Mexy Toukamu P u Q

a)d = max d;, rue d;
1<isn

0) d = max d;, rae d;

1<isn P,Q€G;

B)d = 1m,in d;,tned; = sup p(P,Q), p(P,Q) — paccrosiHue Mex 1y Toukamu P u Q
<isn P,Q€EG;

r)d = min d;, tne d; = inf p(P,Q), p(P,Q) — paccrosinue Mexy Toukamu P u Q
1<isn P,Q€G;

IIpaBUIBHBIN OTBET: a.

3ananue 3

Bri6epuTe 01H npaBUIbHBIA BapHAHT OTBETA.
3aMeHa MepeMEHHbIX B JIBOWHOM HMHTErpaje COCTOUT B MEPEXO0/E OT MEPEMEHHBIX X U Y K
x = o),
y =v,v).

HOBBIM TEPEMEHHBIM U U VU C MOMOUIbIO OTOOpa’KeHUs { Axobuan 1 nganHoro

0TOOpa)keHMsI BBIYUCIIIETCS 10 popMyIie

a) I — (puu (pUU
léuu q}bvv
_|Pu v
O1=]y, ¥,
B) I — lpuu lpUU
(puu (p'U'U
r) I — l/)u v
Pu Py

[IpaBuiibHBIN OTBET: 0.

3amanue 4
Bribepute o1H paBUIIbHBIA BApHAHT OTBETA.



Beruncienue uaterpaia [ G f(x,y)dxdy, rne G — obnacts, orpaHuueHHas 1apaboIoi y =

1 — x2 1 ocbl0 abCHUCC, CBOJAUTCS K BBIYUCIICHUIO

a) IBYX MOBTOPHBIX HHTETPAJIOB HE3aBUCHMO OT TOI'O, 110 KaKOi epeMEeHHON IPOU3BOIUTCS
BHEIIIHEE UHTEIPUPOBAHUE

0) IBYX MOBTOPHBIX MHTErPAJIOB, €CIIM BHEUIHEE MHTEIPUPOBAHHME MPOU3BOIAMUTCA MO X, U
OJIHOTO TIOBTOPHOT'O MHTErpajla, €CJIU BHEIIHEE HHTETPUPOBAHUE IIPOU3BOIUTCS 10 Y

B) OJTHOT'O IOBTOPHOT'O MHTErpajla HE3aBUCHMO OT TOT0, 110 KaKOH epeMeHHON TPOU3BOAUTCS
BHEIIIHEE UHTEIPUPOBAHUE

I') ABYX IOBTOPHBIX MHTETPaJIOB, €CIM BHEIIHEE WHTETPUPOBAHME MPOU3ZBOJUTCS IO Yy, U
OJIHOTO TIOBTOPHOT'O MHTErpaja, €CI1 BHEIIHEE MHTETPUPOBAHUE IPOU3BOIUTCS 110 X

IIpaBUIIBHBIN OTBET: B.

3aganue 5
Br10epuTe 01H MpaBUIbHBIA BAPHAHT OTBETA.
Ecnu B uHTErpae f f G f(x,y)dxdy, rne G — xpyr, OrpaHHUYCHHBIN OKPYKHOCTHIO x?+y?=

2Xx, epeiTr K MOISpHBIM KoopauHataMm (p, ), To obnactu G OymeT COOTBETCTBOBATh 00JIACTh ¢,
3ajjaBacMasi HEpaBeHCTBAMU

a)—%S(pS%, 0<p<=<cosp

6)—%S(p£§, 0 <p < 2cosp
B)OS(PS%, 0<p<cosyp
N0<@<Z, 0<p<2cosp

[IpaBunbHBIN OTBET: 0.

3ananue 6

Br16epuTe 01H npaBUIbHBIA BapHAHT OTBETA.

Eciu G — o6nacth, orpaHMyYeHHas KPUBBIMH Y = 3x% M y = 6 — 3X, TO CHpaBEMLINBO
PaBEHCTBO

a) [, fCo,y)dxdy = [, dx [, f(x, y)dy
6) If, f G, y)dxdy = [° dx [, f(x, y)dy
8) [f,, f(x, y)dxdy = [1 dx f:f:xf (x,y)dy
0 Jf, fooy)dxdy = 2 dx [, fGy)dy

[IpaBuUIBHBIN OTBET: a.

3aganue 7
BribepuTe o1H paBUIILHBIA BapHAHT OTBETA.
Macca ogHOpOIHOW MIACTHHKHU, UMEIOIIEH MIOTHOCTh Py W OTPAaHMYEHHOW JTUHHUAMH X +

2
y =4, y=x7,x=0 (x = 0), paBHa
a) 14p,/3
6) 10po/3
B) 11po/3

r) 17po/3
[IpaBUIIBHBIN OTBET: a.

3aganue 8
Bri6epuTe o1H npaBUIIbHBIA BapHAHT OTBETA.
OO6béM Tena, orpannyeHHoro nosepxHoctsimu x =0, y =0, z=0, x + y+z = 1, paBen



a) 1/3
0) 1/4
B) 1/8
r) 1/6

[IpaBUIIBHBIN OTBET: T.

3ananue 9

Bribepute 01H npaBUIIbHBIA BapHAHT OTBETA.

ITnomaas 06aacTy, OrpaHUdeHHoN TuHuaMu y2 = x + 1, x + y = 1, paBHa
a)5,5

0) 3,5

B) 4,5

r) 6,5

[IpaBuibHBIN OTBET: B.

3aganue 10

Br16epute 01H npaBUIbHBIA BapUAHT OTBETA.

[lepexoxa OT MPAMOYTOIBHBIX KOOPAUHAT (X, Y, Z) K HHIMHIPUIECKUM KoOpauHatam (p, ¢, Z)
OCYILECTBIISICTCS C TIOMOIIBIO (hOPMYIT

a) x = p%cos?@, y=p?sin@, z=2, 0<p <o, 0< @ <2m,—0<z<+0

0) x = pcos?p, y =psinp, z=2, 0<p <o, 0< @ <2m,—0<z<+0

B) x = p2cosg, y =p?sing, z=2z, 0<p <o, 0< @ <2m,—0<z<+0

r)x =pcose, y=opsing, z=2z, 0<p <o, 0 < ¢ <2m—00<z<+0

[IpaBUIIBHBINA OTBET: T.

OM OTKpBITOr0 THIA

3ananue 11

YeMy paBeH sIKoOMaH mepexo/ia OT NPSMOYTOJIbHBIX KOOPAMHAT (X, Y, Z) K HWIMHAPUIECKUM
KoopauHatam (p, @, z)?

IIpaBUIBHBIN OTBET: P.

3amanmne 12

3anumute GopMysbl TIEpexo/ia OT MPSIMOYTOIbHBIX KoopAuHAT (X,Y,Z) K chepruiecKum
KoopauHaTam (7, 6, ).

[IpaBunpHbIl OTBeT: X = rsinfcosg, y = rsinfsing, z =rcosf, 0 <r < +00,0<6 <
m,0 < ¢ < 2m.

3ananue 13
3anmuure 3Hauenue nuterpana [ff.(x +y + z)dxdydz, rae T — o6macte, orpaHudYeHHas

noBepxHoctTsMu x +y+z =1, x =0, y =0, z=0.
[MpaBunbHbII oTBET: 1/8.

3ananue 14
3anuuuTe 3HAYEHUE MHTErpaia fffT psin@dpdedf, tne T — o6nacte, OrpaHUYEHHAs

noepxHocTsiMu @ =0, ¢ =n/2, p=0, p=2,0=0, 0 =m/2.
[IpaBHUIBHBIN OTBET: TT.

3ananue 15
3anmmuure 3uavenne unrerpana [ff (3x + 7)dxdydz, rtme T — obmacts, orpaHHueHHAs

noepxHoctaMu x = 3, x =4, y=0, y=3, z=1, z = 2.



IIpaBuibHBIN OTBET: 52,5.

3ananue 16
Sanmmure 3Hauenue unrerpana [ff./x? +y2dxdydz, rae T — oGnacts, orpaHuyeHHas

noBepxHocTaMH X2 + y2 =z%,z2=10, z = 1.

[IpaBusbHBIH OTBET: T /6.

3ananue 17
3anumMTe 3HAYCHHE MHTerpana | foydedde, rne T — obnacTh, OrpaHUYEHHAs

nosepxHocTaMu x =0, y =0, z=0, x> +y?+2z2=1 (x>0, y >0, z=>0).

ITpaBusbHbIH oTBET: 1/48.

3amanue 18
3anuniMTe 3HaYeHHe MHTErpana ||| fT(x2 + y?)dxdydz, tme T — o6nacTh, orpaHHMYeHHAs

NoBepXHOCTAMU Z = x> + Y%, z =1,

[IpaBumnbHEIH OTBET: T /6.

3aganue 19
3anummuTe 3HaUYeHUE 00BbEMA Tejna, OrpaHUYeHHOro moBepxHocTsMu z =0, z+ 1 = x?* +

o T
[IpaBuiIbHBIN OTBET: >

3ananue 20
3anumuTe 3HaYCHWE MAcChl MaTepUAIbHOW KPUBOM, 3alaHHON ypaBHeHHeM Yy = lnx, 1 <

x < e, c motHOCTHIO p (X, y) = x2.

[TpaBUIIBHEIN OTBET: %((1 + e2)3/2 — 2\/5)

Samanue 21
3anumuTe 3HaUCHUE WHTErpajia f L y?dl, roe L — apka OUKIoOuIbl X =t —sint, y =1 —

cost, 0 <t < 2m.

[MpaBunbHbIi oTBeT: 256/15.

3amanue 22
3anumuTe 3Ha4YeHUE MacChl MaTEpUAIbHOM KpUBOM L, 3aJaHHOM YpaBHEHUSAMH X = e tcost,

y=etsint, z=e"%, 0 <t < In3, u uMerolEell NOCTOSHHYIO INIOTHOCTH .

[IpaBunbHBIN OTBET: 20/ V3.

3ananue 23
3anunMTe 3HAYEHUE HHTErpana [ , X dl 1o napabose x% = y ot Touku (2; 4) 10 Touku (1; 1).

IIpaBUIIBHBIN OTBET: 1—12 (17\/ 17 — 5\/§)

3aganue 24
3anuInTe 3HaY€HHE MAcChl MaT€pUAIbHOW KPUBOM X = 3t, y = 3t2, z=2t3, 0<t <1,

HMMEIOIIEN MMOCTOSTHHYIO IIJIOTHOCTB Py .

[TpaBuIbHBIN OTBET: 5p¢.

3ananue 25
Sanuumte GopMyly WIS BerucIeHHs pabotsi cunbl F(x,y) = P(x,y)T + Q(x,y)] npu

nepeMenieHN MaTepralibHOM TOUKH Macchl 1 u3 Touku A B Touky B Baosib kpusoii AB.



Tpasunsueiii otset: [, P(x, y)dx + Q(x, y)dy.

3ananue 26

3anumuTe 3HaYeHUe MHTErpana | 45X T ¥)dx 1o napaborne y = x%/2 or touku (0; 0) o
TOUKH (2; 2).

ITpaBubHbIi oTBet: 10/3.

3amanue 27
3anummTe 3HaYCHUE MHTErpana | L(x2 + y?dx + xydy no xpupoii y = e* or touku (0; 1)
1o Touku (1; e).

. 3 1
IIpaBUIIBHBIN OTBET: " e + e

3ananue 28
Bammute 3Havenne unrerpana [, (y* — z*)dx + 2yzdy — x*dz no kpuoit x = t, y = t?,

z =1t3, 0 <t <1, B HaNIpaBIEHUH BO3PACTAHUS TTapaMeTpa.
[MpaBunbHbI oTBeT: 1/35.

3ananue 29
3anuuuTe 3HaUEHUE UHTETpana | AB (4x? — 3)dy no xpusoii y = x> or Touku (0; 0) 10 TouKH
(2; 8).

[IpaBuibHEII oTBET: 264/5.

3ananue 30
3anuimMTe 3HAaYEeHUE HHTErpala fL(x + y)dx + (x — y)dy mno smnuncy x = acost, y =

bsint, 0 <t < 2m (a,b > 0), npoberaeMoMy B MOJOKUTEILHOM HANPABICHHUH.
IIpaBuibHbIl OTBET: 0.

3ananue 31

3anumMTe 3HaYeHHe UHTErpana [ L ydx + zdy + xdz no kpusoit x = cost, y = sint, z =
t, 0 <t < 2m, B HanpaBJICHUU BO3pacCTaHUs MapameTpa.

IIpaBUIIBHBIN OTBET: —TT.

3aganue 32

3anumuTe 3HaYeHHe pabOThI CUITBI F= {z, —x, y} npu nepemenieHNn MaTepUATLHOW TOUKU
Maccel 1 Bmomb kpuBoW Xx = acost, y =bsint, z=ct, 0 <t <2m (a,b,c > 0), oT TOUKH
A(a,0,0) no rouku B(a, 0, 2mc).

[IpaBunbHbIN oTBET: Ta(2c — b).

3ananue 33
3aBHCHT JIM OT ITyTH MHTETPUPOBAHMUS UHTErpa | g Yax + xdy?
[IpaBHUIBHBIN OTBET: HE 3aBUCHT.

3amanue 34

2
3aBUCHUT JIM OT ITyTH UHTETPUPOBAHUS UHTErPal f AB xdx — y“xdy?
[IpaBHUIBHBIN OTBET: 3aBUCHT.

3ananue 35
Zanumute psig Oypbe deMenTa f 1o OpTOHOPMHPOBaHHOM cucteme {Yy =y -
[MpaBuibHbBIH OTBET: )11 fiWk, TAC fi = (f, Yr)-



3ananue 36
3anuIunTe HEPABEHCTBO beccens, chpaBemMBoe Ui JI0OOrO dineMeHta f W 000
OPTOHOPMHUPOBAHHOM cUCTEMBI {1} }h1 JAHHOTO €BKIIMIOBA IPOCTPAHCTBA.
o . 00 2 2
[MpasuibHbii 0TBET: Ypey (f, Wi )% < |If]]%.

3ananue 37

3anummure mpeaeabHOe 3HAYCHHE TPUTOHOMETpUYecKux Kod(p¢uiuentoB dypre a, u by
10001 KyCOYHO-HETIPEephIBHOM Ha oTpe3ke [—1, ] pynkuuu f(x) npu k — oo,

[IpaBunbHbIi oTBET: 0.

3amanue 38

BepHno 51, uTo TpuroHomerpudeckuii psn @ypbe 1000 KyCOYHO-HETIPEPHIBHOM Ha OTpE3Ke
[—m, ] dbyrknum f(x) MOKHO TIOWICHHO HHTETPUPOBATH HA ’TOM OTPE3Ke?

[IpaBuiIbHBIN OTBET: BEPHO.

3aganue 39

Bepuo i, uto ecnu ¢ynkuus f(x) HenpepsiBHa Ha otpeske [—m, | u f(—m) = f(m), TO
Tpuronomerpuueckuii psg @ypre pyakumu f (x) cxogures K f (x) B KaKI0H TOUKe oTpeska [—1, r]?

[IpaBUIIBHBIN OTBET: HEBEPHO.

3ananue 40

Vkaxnure, B CKOJBKMX TOYKax oOTpeska [—1,1] pasnuuaroTcss 3HAYEHUS CYMMBI
TpuroHomeTpuueckoro psaga ®ypoe pynkuun f(x) = x> u camoit pynxuun f(x).

[IpaBuibHBIN OTBET: B ABYX TOUYKaX.

3ananue 41

BepHo 11, 4To TpuroHomeTpudeckuil psag ®ypve pynxiuu f(x) = 3x? Ha orpeske [—2, 2]
cxoautes K f(x) BO BceX TOUKaxX yKa3aHHOTO OTpe3Ka?

[IpaBHUIBHBIN OTBET: BEPHO.

3ananue 42
VYkaxknuTe, B CKOJBKMX TOYKaxX OTpe3ka [—2,2] pa3nuyaroTcss 3HAYEHUS CYMMBI
2, x=0 .
Tpuronomerpuueckoro psaa Oypoe pynkuuu f(x) = {_1 < 0 1 camoit bynkunu f(x).

HpaBI/IHBHHﬁ OTBCT: B TPEX TOUKAX.

3ananue 43

VKkakuTe 3HAYeHHE CYMMBI TpUTOHOMeTpudeckoro psaa Pypee dynkmmu f(x) =
7sinx, —2n < x < 27, B TOUKE X = —TT.

[IpaBuneHebI OoTBeT: 0.

3ananue 44
VKaxuTe 3HAYeHHE CYMMbI TpUTOHOMETpHuYeckoro psaa Dypee ¢yakmun f(x) =
{x“/Z,x € [-3,0]
x+2,x € (0,3]
[IpaBuibHbIN OTBET: 1.

B Touke x = 0.

3aganue 45

VKkakuTe 3HAaY€HHEe CyYMMBbI TpUTOHOMeTpudeckoro psima Dypee dynkimu f(x) =
3,x € [—2,0) _
{ 0,x € [0,2] B TOUKE X = —2.

[IpaBuneHbI OTBET: 1,5.



3aganue 46
Banumute GopMyny A AMBEpPreHmUH BektopHoro mojis d = P(x,y,z)T+ Q(x,y,z)] +
R(x,y,2)k.
5 divg =28 492 L 9R
TpaBnnbrbiii otBer: divd = —— + a5 Tz

3amanue 47

Banumure  (Qopmyny mis  poropa BekropHoro mnoms d = P(x,y,z)I+ Q(x,y,2)] +
R(x,y, Z)E.

Tpasunbhbiii oteet: Totd = (Ry, — Q,)T+ (B, — R)J + (Qx—Py)E.

3ananue 48

3anumuTe 3HaYeHHE NPOM3BOJHON ckanspHoro mons u = 3xy2z3 B touke M(0;1;2) no
HaIPaBJICHUIO BEKTOPA [ = {2;4;0}.

[paBuibHbLt otBeT: 24 /v/5.

3ananue 49
3anuImrTe rpaueHT CKaISIPHOTO MOJs U = % B Touke M (1; —1; 2).
[MpaBuneHbIil oTBeT: {-1/2;1/2;1/4}.

3ananue 50

3anuIuKMTe 3HAYEHHE NUBEPIEHIUM BeKTOpHOro mons d = 7(x + z3)T+ 8zy3] B Touke
(=9;0;1).

IIpaBuiibHBINA OTBET: 7.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne ni/n

Bonpocekl K hxk3aMeny

1 [Onpenenenue nBoiinoro uuTerpaia. Kinaccel nHTErpupyemMbIx (pyHKIHIA.

2 CBOICTBa ABOMHBIX MHTErPAJIOB.

3  |BbluncrieHune 1BOMHBIX HHTETPAIOB C IOMOIIBIO TOBTOPHOTO HHTETPUPOBAHUSI.

4 3aMeHa IEpPEMEHHBIX B AIBOWHOM MHTErpaie. Boruncienue 1BOHHOro HHTErpaa ¢ MOMOILBIO
[OJIIPHBIX KOOPIMHAT.
['eoMeTpuyeCKre MNPUIIOKEHHUS JBOMHBIX HHTErpasoB. [IpuMeHeHHEe MaTeMaTH4eCcKOro

5 |ammapata ans  pewmieHus ¢GU3MYeCKUX 3afad  (puU3MYECKHE TPWIOKEHHsS JBOMHBIX
MHTEIPAJIOB).

6 |Ompenenenue tpoitHoro nHTErpana. Kiaccel HHTErpupyeMbIX (QyHKIHH.

7  |CBoiicTBa TPOIHBIX MHTErPAJIOB.

8  |Berumcienne TpPOWHBIX HHTETPAJIOB C TOMOIIBIO0 TOBTOPHOTO HHTETPUPOBAHHSL.

9 [3ameHa mepeMeHHBIX B TPOWHOM HMHTETpAJIE.

10 BrrunciaeHre TPOWHBIX HHTETPAJIOB C IIOMOILBIO IUIMHAPUYECKUX KOOPAUHAT. BeruncieHue
TPOMHBIX UHTETPAJIOB C MIOMOIIBIO C(hepUUEeCKUX KOOpJMHAT.
Bbruucienre 00bEMOB € MOMOLIBIO TPOHHBIX MHTErpaioB. [IpumMeHeHne MaTeMaTu4eckoro

11 [|ammapara pmns  pemerue (Qu3MYeckux 3amad  (pU3MYECKHE TPHIOKEHUS TPONHBIX]
MHTErPAJIOB).
OnpeneneHne KpUBOJIMHEHHOIO MHTErpaja MEpPBOrO0 poAa A ciydas IUIOCKOM KPHBOM.

12 |OnpeneneHre KpUBOJIMHEHHOTO WHTETpaja MEPBOTO POAA JJS CIydas MPOCTPAHCTBEHHOMH
KPUBOM.

13 BprunciieHue KpUBOJIMHEWHOTO HWHTErpajga IEepBOr0 poJa C IMOMOIIBIO ONPEAECTIEHHOTO
MHTETpaJIa.
OrnpesesieHre KPUBOJIWHEHHOTO HMHTETpaja BTOPOTO pojaa i Ciaydas TUIOCKOW KpPHBOM.

14 |OnpeneneHue KpUBOJIMHEHMHOTO MHTErpaja BTOPOrO poja JUlsl Cilydas NMpPOCTPAHCTBEHHOMH
KPHBOM.

15 BprunciieHue KpUBOJIMHEWHOrO HHTETpajia BTOPOrO POJAa C IMOMOLIBIO OMPEAEIEHHOIO
MHTETpasa.

16 |CBoiicTBa KPHBOJIMHEHHBIX HHTETPAJIOB MEPBOTO POJIA.

17 |CBoiicTBa KpMBOJIMHEHHBIX HHTETPAJIOB BTOPOIO POAA.

18 [IprMeHeHre MaTeMaTU4YecKOro ammapara Juisd pemieHus ¢u3nyeckux 3anad ((husmdeckue
NPUIOKEHUS] KPUBOJIMHEHHBIX HHTETPAJIOB).

19 Dopmyna ['puna. Beipaxkenue miomaan Gurypsl yepe3 KpUBOJIMHEHHBIE HHTETPaJbl MO €€
rpaHule.

20 YcinoBHS  HE3aBUCMMOCTH  KPHUBOJIMHEMHOIO HHTErpaja BTOPOrO poaa OT IyTH
MHTETPUPOBAHUSL.

21 [[ToHATue ckausipHOro noisi. JIMHUM U MOBEPXHOCTH YPOBHSI CKAJSIPHOTO MOJISI.

22  |Onpenenenue BekTopHOro noJs. [loHsTHE BEKTOPHOI JTMHMH.

23  [[Ipom3BojHAas MO HANIPABICHUIO CKAJISIPHOTO TTOJIS.

24  |[Ipon3BojiHAs 1O HAMIPABIECHUIO BEKTOPHOTO MOJIS.

25 [['papueHT CKaJSIPHOTO MOJIs.

26 [[loreHIMaIBLHOE TIOJIE.




Ne n/n

Bonpocekl K dk3aMeny

27  |/luBepreHIys BEKTOPHOTO NoJisi. POTOp BEKTOPHOTO MOJIS.

28 |ConenoupmanabHOE IIOIIE.

29 |Onepatop ['ammnbToHa. [IpaBuia BerunciaeHuii ¢ oneparopoM ['amMuiabTOHA.

30 [Hecranmonapusle ckajasipHbIC MOJIS.

31 [HectaumoHapHble BEKTOPHbIE MOJIS.

32  [[JoBTOpHBIE MU depeHIraIbHbIe ONepali B CKAISIPHBIX U BEKTOPHbBIX HOJISIX.

33  [Pa3nmoskeHre BEKTOPHOTO MOJISl HA CYMMY HOTEHIIMAIBHOTO M COJICHOMAAIBHOTO TOJICH.

34  [[JonsiTue eBKIMI0BA NPOCTPAHCTBA.

35 [HepaBenctBo Kommu-byHsikoBckoro.

36 [[TonsiTe OPTOHOPMHUPOBAHHOM CUCTEMBI B €BKJIMIOBOM IPOCTPAHCTRBE.

37  [[Ipumepsl OPTOHOPMHUPOBAHHBIX CUCTEM B €BKJIMJIOBBIX IPOCTPAHCTBAX.

38  [Psan dypwe 3nemMeHTa eBKIN0BA IPOCTPAHCTBA.

39 [ToxnectBo beccens.

40 [HepaBenctBo beccens.

41 Tpuronomerpuueckue psaasl Pypbe i1 GYHKUMHA, 3aJaHHBIX Ha OTpe3ke [-m, 1.
HepasenctBo becces.

42  [3amKHYTBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI B €BKJIMJIOBOM IIPOCTPAHCTBE.

43  [PaBenctBo [lapcesais.

44 [Teopema o psaae Dypbe 31eMeHTa 10 3aMKHYTON OPTOHOPMHUPOBAHHON CUCTEME.

45  [[TosHBIE OPTOHOPMHUPOBAHHBIE CUCTEMBI B €BKJIMJIOBOM IPOCTPAHCTBE.

46  [CBs13p NOHATHIA 3aMKHYTOCTH U TIOJIHOTH OPTOHOPMHUPOBAHHOHN CHCTEMBI.

47 [Teopema o psagax @ypbe ABYX 3JIEMEHTOB M0 IOJIHONH OPTOHOPMHUPOBAHHON CHCTEME.

48 J/loKa3aTenbCcTBO 3aMKHYTOCTH TPUTOHOMETPUYECKOM CHCTEMBbI B MPOCTPAHCTBE KYCOYHO-
HETPEPHIBHBIX HAa OTpe3ke [-11, 1] GyHKIui.

49  [CnexcTBusl 3aMKHYTOCTH TPUTOHOMETPUYECKOI CHCTEMBI.

50 [[Ipocreiinume yciaoBUsl paBHOMEPHON CXOJMMOCTH TPUTOHOMETpHUUYeckoro psaa dypobe.

51 [Tpocteiiimne ycnoBusi nowieHHOro uddepeHIpoBaHUs TPUTOHOMETPHUUECKOTO psizia
Dypse.

52 [Teopema Jlupuxiie 0 CXOTUMOCTH TPUTOHOMETPUIECKOTO psia Dypbe.

53 [Tpuronomerpuueckuii psg Oypbe i GYHKIWMA, 3a1aHHBIX Ha oTpeske [-l, 1].

54  |Bug tpuroHomerpuueckoro psja @ypwe 11t Y4ETHBIX QYHKIUH.

55  |Bua TpuroHomerpuueckoro psiia @ypbe s HeUETHBIX QYHKITH.

56 [[lonsarue obpaza Dypse.

57 [[Ipocreiinme cBoiicTBa 0Opaza Dypse.

58 |YcmoBwus paznoxxumoctu GyHKIIMHU B HHTETpan Dypee.

59 [[Ipsmoe n obpatHOe npeobdpazoBanus Dypbe.

60 |Kocunyc- u cunyc-npeoOpazoBanusi dypoe.

_U (12x?y? +16x°y*)dxdy

61 [Beramcioure D , Tae obmacTs D orpaHnmdena IMHHAMH X =1
y=x"y=-Jx

62  |BeramciuTh fL (x*/3 + y*/3) dl, rne L — actpouna x = acos®t, y = asin®t, 0 < t < 2.
Borancauts padoTy Cuibl F= {y, —x} nmpu mepemenieHnn MaTepuaTbHONW TOYKH Macchl |

63 |Bmonmb JyrM OKPYXHOCTH X = cost, y = sint, —m/4 <t < m/4, npoberaeMoii Mo X0my
[4aCOBOM CTPEIIKH.

64 BbraucanTh MacCcy MaTepHadbHOW KPUBOMW, 3aJaHHON ypaBHeHHWEeM Yy = Ilnx, 1< x <e, c

mioTHOCTRIO p(X, Y) = x2.




Ne n/n

Bonpocekl K dk3aMeny

Boraucauts [, (x* +y*)dx + (x* — y?)dy no kpusoit y = 1 — |1 — x| ot Touxu (0; 0) 110

65
rouki (2; 0).
BBIUHCIUTD PAGOTy CHIIBL F = {z, —x, y} npu nepemenieHnn MaTepuaIbHON TOYKH Macchl |

66 [Bmons kpuBoii x = acost, y = bsint, z=ct, 0 <t < 2w (a,b,c > 0), or Touku A(a, 0,
0) 1o Touku B(a, 0, 27c).

67 |BprumciuTh fL y2dl, rne L — apka uuknouasl x = t — sint, y = 1 —cost, 0 < t < 2m.

68 Brerunciauts fL zdl, rne L — xoHW4YecKass BUHTOBas JIMHHUS X = tcost, y = tsint, z =t,
0<t<1.

69 Boruuciuts [ 4 Ydx + xdy mo nomanoit ACB, npoxomsmeit yepes touku A(0; 0), C(2; 0),
B(4; 2).

70 BBIYHCINTL MacCy MaTepHalbHOW KpUBOW L, 3a1aHHON ypaBHEHHSMHM X = e ‘cost, y =
e_tsint, zZ = e_t, 0 <t < In3, u umeromei MOCTOSIHHYIO INIOTHOCTD Pj.

71 BLI4MCIMTH TIPOM3BOIHYIO CKAIApHOro nois u = x2 + y2 B rouke M (1; 1) o HanpapJieHHIO
BekTopa | = {—1; 1}

72 |Berauciuth rpagueHt ckasgpHoro noimsi U = (x — 1)(y — 2)(z — 3) B Touke M(2; 3; 4).

73 Boruncauth quBepreuio sekropaorononst d = (y2 + z2)(x + )i+ (22 + x)(y + 2)] +
(x2 +y*)(z + x)k.

74 |Bpramcnuts poTOp BeKTOPHOTO nosid d = yzi + zx] + xyk.

75  |lokasats paBeHcTBO gradf (u,v) = Z—Z gradu + g—]; gradv.

76 BbIurcauTh MPOU3BOIHYIO CKANISIpHOTO Moyt U = e*™Y B Touke M (2;3) 1o HanpaBlICHHUIO
Bektopa [ = {1; 0}.

77  |BpUuCINTh TpagueHT cCKaIIpHoro noist U = sin(xy) B Touke M(—2;1).

78  |Bbiumcauts AMBepreHumio BekTopHOro noms @ = f1(y, 2)i + fo(x, 2)] + fa(x, Y)k.

79  |Borucauts potop BekTopHOro nonis d = yzi + z(x + 2y)] + y(x + y)k.

80 |loxasars paBencrso div(uc) = (¢, gradu), rae ¢ — MOCTOSHHEIN BEKTOP.

81 Banucars TpuronomeTpudeckuii psag Oypee s pynxiuu f(x) = x2 na orpeske [—1,1]. B
KaKMX TOYKax OTPe3Ka OH CXOAUTCS K JaHHOH QyHKunu?
BamucaTh TpuroHomerpudeckuii psn Oypwe s pyHKIHN

-1, x<0
82 f(x) =40, x=0 na orpe3ke [—1,1]. B kakux ToYKax OTpe3Ka OH CXOAUTCS K
1, x>0

naHHOW QyHKIIUU?

83 BEIYMCINTL CyMMY TPUTOHOMeTpHUeckoro psaa Dypee pynkmuu f(x) = 5x%, -2 < x < 2,
B Touke X = 1.
Haiitu npsimoe u oOpatHoe npeodpazoBanus Oypwe it GyHKIHH

84 C(x Ix[ =1
() = {o, x| > 1°

85 Bamucars TpuroHoMmeTpuueckuit psa Pypee mns GyHkuun f(x) = xcos(2x) Ha OTpe3ke
[—m, ]. B kakux TOYKax oTpe3Ka OH CXOIUTCS K TAHHOW (QYHKIHH?

. 1, x=0

86 Bammcars Tpuronomerpuueckuii psiaq Oypoe s Gynkipn f(x) = {0 < o & oTpesKke
[—2, 2]. B kakux TOYKax OTpe3Ka OH CXOJUTCS K JaHHOW QYHKIHH?
BbI4rCIUTh CyMMY TPUTOHOMETpUYEcKoro psiaa Oypbe GpyHKIHMN

87 3x, x € (0,3]

fx) = {O, x € [~3,0] B Touke x = 0.




Ne i/ Bonpocekl K dk3aMeny
Haiitu npsimoe u o6patHoe npeodpazoBanust Pypwe i GyHKIHN
88 () ={ 2, x€[0,1]
0, x<Oumx>1
89 Banucars Tpuronomerpudeckuii psag @ypee s pynxmuu f (x) = x> na orpeske [—1,1]. B
KaKMX TOYKAX OTPe3Ka OH CXOAMTCS K TaHHOW (yHKIUNU?
90 Banucars TpuroHoMeTpudeckuii psa Dypbe s pyukuuu f(x) = |x| na orpeske [—1,1]. B
KaKNX TOYKAaX OTPe3Ka OH CXOJUTCS K JaHHON QyHKIMU?
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
Cemectp TpoBEACHUA . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOI
aTTecTaliu
3 Dk3aMmeH (1o OrneHka «OTJIIMYHOY CTaBUTCS MPU
HAaKOIIUTEIILHOMY «OTJIIMYHO» Habope ot 85 10 100 uTorossix
peUTHHTY) OaJIoB.
O1eHKa «XOpOIIO» CTABUTCS IPU
«XOPOIIIO» Habope oT 70 10 84 UTOTOBBIX

0aJlJIoB.

«YIOBJIETBOPUTEIILHO

OueHKa «yIOBIECTBOPUTEIILHO
CTaBUTCS TPH Habope ot 55 1o 69
UTOTOBBIX OAJJIOB.

«HCYOOBJICTBOPUTCIBHO»

OneHka «Hey10BIETBOPUTEILHO
CTaBUTCS NMpHU Habope MeHee 55
UTOTOBBIX OAJUIOB.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4yeOHUK, ydeOHOE KounyecTBO B
Ne nocodue, yue0Ho- TI'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK)
n/n MeTOoanYecKoe mocoomne, H3JaHuA ouodoamoreke /
NPaKTHKYM, Jp.) HaumenoBanue 3b5C
1 | B.C. llumaues MaremaTuueckuil aHanu3 YueOHoe nmocodue 2015 9bC
"ZNANIUM.COM"
2 | B.JI. bBynaes, M. SIky6con | MaremaTuyeckuii aHajiu3 YuebHUK 2017 9BC «Jlanb»
3 | I"M. ®uxreHromnbI] OcHOBBI MaTeMaTUYECKOTO aHanu3a. B 2 4. | YyeOuuk 2019 OBbC «Jlanb»
4.1
4 I'' M. ®uxTeHroibIl OCHOBEI MATEMATHYECKOTO aHanu3a. B 2 4. | YueOHuK 2015 OBbC «JIaHpy»
4.1
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KosmuectBo B
Neo nocoodue, yuedHo- TI'on HAY4YHOM
ABTOpBI, COCTABUTEJIN 3aryiaBue (3aroJioBoK)
n/n MeToauuYecKkoe mocooue, u3J1aHus oudanorTeke /
NPAaKTHKYM, Jp.) HaumenoBanue 3b6C
5 | I'.H. 3amopoxery PyKOBO/ICTBO K pelIeHH o 3a/1a4 110 Y4ebHOe mocobue 2014 3BC «Jlaub»
MaTEeMaTHYECKOMY aHaIHU3y
6 | A. ®. bepmant, U. T. Kpartkwii Kypc MareMaTH4ecKoro aHaau3a Y4ebHOe mocobue 2010 3BC «Jlaub»
ApamaHOBHY
7 | B.A. T'opmau MaremaTHueCcKHii aHAIIN3 VYdebHoe mocobue 2013 OBbC «Jlaub»




8.3. IlepeueHb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MHGOPMANMOHHBIX CHPABOYHBIX
cucTeM

OBC «JlaHby;
OBC "ZNANIUM.COM"

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne
Haumenosanue I1O PexBH3uTEI HOFOB? pa
n/n (n1ata, HOMep, CPOK JelCTBHS)
1 Windows beccpouno
2 Office Standart Beccpouno

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHUILINHE

n/n

HaumeHnoBaHnue 060py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHii, MACTEPCKUX U
Ap. 00bEKTOB /IJIsl IPOBEAeHUS
NMPAKTHYECKHUX ¥ JIAa0OPATOPHBIX 3aHATHI,
NOMeIeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00yJaIUXCs (HOMEP ayTUTOPHH)

IlepeyeHb OCHOBHOTO 060pPyA0BAHUS

Y4eOHast ayTuTOpHs IJIsI TPOBEICHUS
3aHATUHN JIEKIIMOHHOTO THUIA. YueOHas
ayJUTOPUS JJIsI TPOBEICHUS 3aHATUI
CEMHMHAPCKOT0 THIA. Y4eOHast ayAUuTOPHS ISl
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaThHBIX
KOHCYJIbTaIMi. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUI TEKYIIer0 KOHTPOJIS U
npomexxyrounoit arrecrarnuu (YJIK-305).

CToJIbl YYCHHUYECKUE JIBYXMECTHBIC
(MOHOOJIOK), CTOJI MPEIOoIaBaTEIIbCKUHT,
CTYJI, IOCKa ayAUTOpHAas (MeJIOBast)

Y4yeOHast ayTuTOpus JIsI TPOBEICHUS
3aHATHH JEKIIMOHHOTO THMA. Y4yeOHas
ayJIUTOPUS JJIsI TPOBEICHUS 3aHATUI
CEMHUHAPCKOTo TUMNa. Y4yeOHas ayuTopus AJs
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX paboT). YueOHas ayAuTOpHs s
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaTbHBIX
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MPOBEJICHUS 3aHATHI TEKYIIero KOHTPOJIS U
npomexxyrounoit arrectarmu (YJIK-411).

CToJIbl YYCHHYECKHE IBYXMECTHBIC
(MOHOOTIOK), CTOJ MPEeTo1aBaTeIbCKUH,
JI0CKa ayAUTOpHast (MenoBas)

Y4eOHast ayTuTOpHs JJIsT TPOBEICHUS
3aHITHH JEKIIMOHHOTO THMA. Y4yeOHas
ayJIUTOPHS JJI TPOBEICHUS 3aHATHI
CEMHUHAPCKOT0 TUMNA. Y4eOHas ayTuTopus AJs
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX paboT). YueOHas ayAuTOpHs s
MIPOBEJICHUS TPYIIOBBIX M HHIUBHYaTbHBIX
KOHCYJIbTAIMi. YdueOHas ayTuTopus Ais
MPOBEJICHUS 3aHATHI TEKYIIEr0 KOHTPOJIS U
npomexxyrounoit arrectarmu (YJIK-310).

CToJIBl yYCHHYECKHE IBYXMECTHBIC
(MOHOOIIOK), CTOJ MPETo1aBaTeIbCKUH,
CTyJI, IOCKa ayAuTOpHAas (MeJIoBast)




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

VYuebHas ayquTopus AJ1s NPOBEICHHUS
3aHATUH JEKIMOHHOIO THNA. Y4eOHas
ayJUTOpUs AJIs IPOBEIEHUS 3aHATUI
CEeMHMHAPCKOTo THIa. Y4yeOHas ayAuTOpHs IS
KypCOBOI'O IIPOEKTUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX paboT). YueOHast ayIuToOpus 1Jist
IPOBE/ICHUS IPYMIIOBBIX U HHAUBUyalbHbIX
KOHCYJIbTAIMK. YdueOHas ayTuTOopus AJist
IPOBE/ICHUS 3aHATUI TEKYILEro KOHTPOJIS U
npomexxyrouHoi arrecranmu (YJIK-413).

CToJbl yYCHUYECKHE JBYXMECTHBIC
(MOHOOJIOK), CTOJI TIPET01aBaTeIbCKUH,
CTYJI, JIOCKa ayuTOpHAst (MeJIoBas)

VYyebHast ayIuTOpHs U1 IPOBEICHUS
3aHATUH JEKIIMOHHOTO THIA. Y4YeOHas
ayJUTOpUs AJIs IPOBEICHUS 3aHATUI
CEMHMHAPCKOTO THIA. Y4yeOHas ayAuTOpHS ISt
KypCOBOI'O POEKTUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX pa0oT). YueOHast ayIuTOpus 1Jist
IPOBE/ICHUS IPYIIOBBIX U HHAMBUYaTbHbIX
KOHCYJIbTAlMi. YueOHast ayIuTOpHs JJis
IPOBE/ICHUS 3aHATUI TEKYILEro KOHTPOJIs U
npomexxyrouHoi arrecranmu (YJIK-418).

CTouibl ydeHHUYECKUE ABYXMECTHbBIC
(MOHOOII0K), TOCKa ayauTOpHas 3-x
CEKIIMOHHAs (MeJIoBas), CTOJ
IIPETOAaBATeILCKUN, CTYIIbS, IIPOCKTOP
Acer

Komnrerotepusiit knacc. [Tomemenue nms
CaMOCTOSITeNIbHON paboThl. YueOHas
ayIUTOpUs AJI IPOBEIEHUS 3aHATUI
CEMHUHApPCKOro TUNa. Y4yeOHas ayIuTopus AJis
KypCOBOT'O MPOEKTUPOBAHUS (BBITOIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOpHs JJis
IIPOBEJEHUS TPYIIIOBBIX M MHIMBUYaIbHBIX
KOHCYJIbTallMi. YueOHas ayTuTopus AJs
IIPOBEJCHUS 3aHATUI TEKYIIET0 KOHTPOJIS U
npoMexxyrouHoi arrecrammu (I'-401).

CTOBl yYEHHUECKHE, CTYIbS
yueHnueckue, [1K ¢ BbIxonom B ceThb
HNurepHer
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