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COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ " O6ODVI[OBEIHI/I€ U TCXHOJIOIMHY MallIMHOCTPOUTCIILHOI'O ITPONU3BOACTBA '

« » 20 T. H.I1O. JlornnoB
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Bpiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mporokon 3acenanust Ne 2 ot «12» centsiops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS JOMOJIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W alNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC}I JaHHass AJUCHUIIIIMHA:

"Beicmast maremarnka 1".

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JUCHUITIINHBI H€O6XOIII/IMO KakK

npeauecteyrouee: "Boicias matemaruka 3", "®dusuka".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIHpYeMble . IInanupyemsble pe3yibTaThl
POTHPY KOMIeTeH Ui Py pesy
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)
y4acTBOBATh B MAaTeMaTHUeCKUil arapat 1. Metonsl u mnpuémbl aHalM3a U
pa3paboTke AHAINTHYECKON reomMeTpun, | 0000IICHUS KOJINYECTBEHHOMN
0000IIEHHBIX JIMHEHHOM anreGpsl, Teopuu | MHPOpMartum;

BapHaHTOB PELICHUS
npo0ieM, CBI3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMHU
IIPOU3BOJCTBAMH,
BBIOOPE ONTUMAIIBHBIX
BAPUAHTOB
IIPOrHO3UPYEMBIX
MIOCJIE/ICTBUM pEelICHUS
Ha OCHOBE MX aHAJIN3a)

TIPe/IeIIOB

2. OcCHOBHBIE TIOHATHS H METOIBI
JUHEWHOW anreOphl, aHATUTHUECKON

reoMeTpud, AupQepeHInaIbHoro U
MHTETPAJIBHOTO UCUNCIICHHUS

3. MeTtoas! MOJICIIUPOBAHUS u
IIPOrHO3MPOBAHUS

Ymersn:

1. PemaTe THUNOBBIE MAaTeMaTHYECKHUE
3aJa4n

2. CTpOUTh MAaTEMATUUYECKYIO MOJIENb.
3. [TpumeHsITh METO/TbI
MaTEeMaTHYECKOIO aHaJIn3a,
MOJCIIUPOBAHUS W TMPOTHO3UPOBAHUS
JUISl pellIeHUs] MH)KEHEPHBIX 3a/1a4

Baagern:

1. Mertomamu MaTeMaTU4YECKOrO
OIMCAaHUS THIIOBBIX 3a71a4 u
WHTEPIIPETAIINH MOJTy4YEHHOTO
pe3yiibrarta

2. Crocobamu HaTJISITHOTO
rpadudeckoro MIPEICTABICHUS
pPE3yNbTAaTOB UCCIEIOBAHUS;

3. Hassikamu IPUMCHCHUS




®opmupyeMbie U
KOHTPOJINpYeMble
KOMIEeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIU I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

COBPEMEHHOTO MaTEeMaTHYeCKOT 0
WHCTPYMEHTApHs TUIS pelieHus
MaTeMaTHUYeCKUX 3a7a4

4. MaremMaTuuecKkoi JIOTHKOIA,
HeoOXomumMor 111 (hOPMHUPOBAHUS
CY)KIEHHM  II0  COOTBETCTBYIOLIUM
poeCCHOHAIBHBIM ITpoOIeMaM

ITK-1 (crtocoGHOCTH
MPUMEHSITD Cr0co0bI
parroHaIbHOTO
UCIIOJIb30BaHUS
HEOOXOIUMBIX BHUOB
pecypcoB B
MaIIHHOCTPOUTEIIBHBIX
MIPOU3BOJICTBAX
BbIOMpaTh OCHOBHbBIE U
BCIIOMOTaTeNbHbIE
MaTepUabI TUTST
W3TOTOBJICHUS U3ETUI
CrocoObl  peanu3aiu
OCHOBHBIX
TEXHOJOTUICCKIX
MPOLIECCOB,
AHATUTUICCKUE u
YHCIEHHBIE METOJIBI TIPU
pa3paboTke ux
MaTeMaTHYECKHUX
MOJENeH a TaKk Ke
COBPEMEHHBIE ~ METO/IBI
pa3paboTku
MaJIOOTXO/IHBIX,
SHEprocOeperarImux |
DKOJIOTMYECKHA  YHUCTBIX
MAaIIHHOCTPOUTEITBHBIX
TEXHOJIOTHH)

3HaTh:

1. CrocoOsl panmoHAIBHOTO pEIICHUs
MMOCTaBJICHHOM 3a7a4M;

2. OCHOBHBIE TIOHSTUS M METOJbI
JUHEWHOW anreOphl, aHATUTHYECKOU

reoMeTpur, JaUdPEepeHIHATIBHOTO |
WHTETPAITBHOTO UCUHCIICHHUS

3. MeTo b pa3paboTku
MaTEeMaTUYECKUX MOJENIEN

Ymersn:

1. PamumonanbHO pemaTh
MaTeMaTHYeCKue 3a1a4u

2. CTpouTh MaTeMaTHYECKYIO MOJIEIb.
3. IlpumeHsATh  aHAIUTHUYECKUE U
YUCJIEHHBIE METO/IbI IIPU pa3paboTKe UX
MaTeMaTHYeCKUX Mojienen

THUIIOBBIC

Baagern:

1. PanmonansHBIMH METOIaMH
MATEMATHUYCCKOTO OIINCAHUSI THUIIOBBIX
3alad4 ¥ HMHTEPIpPETaluy MOJYyYEHHOTO

pe3yibTara

2. Crnocobamu pa3paboTKu
MaTE€MaTHYECKUX MOJEIEH;

3. Hasbikamu PUMEHEHUS
COBPEMEHHOTO MaTeMaTHIECKOTO
MHCTPYMEHTAPHSI ISt peLeHus

MAaTEMATUUYCCKUX 3aJa4
4. CoBpeMEHHBIMU METO/IaMH peIICHUs
poecCHOHANBHBIX TPOobJIeM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 1 3amaun, TPUBOISIINE K TIOHSITHIO 2 2 - -
JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa
MCUYUCIICHUS muddepeHIMpoBaHUS PYHKIIMH
(O YHKITIHY OHON
[epeMEHHOMN
Monys 5. Ip1 Haxoxpaenue npousBogHON QyHKIUH, 2 2 - -
JlnddepenunanbHuble 3a/laHHBIX SIBHO, HESIBHO,
MCYHCIICHUS napamerpuuecku. Jlorapudmuueckoe
(O YHKITUHM OHON muddepeHIpoBaHNe
repeMeHHON
Monyns 5. Jlex 2 ITonarue nuddepenmana GyHKIUH. 2 2 - -
JlndpdepeHnnaabHbIe IIpon3BOHBIE BBICIINX MTOPSIKOB.
VICUHCIICHUS JuddepeHnunansl BBICIINX MOPSAIKOB.
(YyHKIIUN OHON
[EepEMEHHOMN
Monyns 5. Ilp 2 [Tpumenenue nuddepennnana k 2 2 - -
JlndpdepeHnnaabHbIe npuOIMKEHHBIM BhlUKCIeHUsAM. [IpaBuna
VICUHCIICHUS JlonuTans
(YyHKIIUN OHON
[EPEMEHHOMN
Monyns 5. Cp HccnenoBanue GyHKIMA TPU TOMOIIN 2 20 - -
JlndpdepeHnnaabHbIg IIPOU3BOJHOM.
VICUHCIICHUS

(yHKIIUN OHON

[IEPEMEHHOMN




DopMBbI TEKYLLET0

WHTETpall

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Cp Kontponbnas padota 1 mo teme 2 18 - - KoHnTtposnbhas padora 1
Jluddepenunanbuble "IuddepeHnnanbHbIe HCUUCICHUS 110 TeEME
HMCUYUCIICHUS (GYHKIMH OJTHOM MepeMeHHON" " [lupdepenimanpabie
(O YHKITIHY OHON VCUYHCIICHUS (PYHKITHH
repeMeHHON OJIHOM mepeMeHHOn"
Monyb 6. Jlek 3 [Tonstue ®HII. YacTtHple TPOU3BOAHBIC 2 2 - -
DyHKIMU 1 ¢ dhepeHrabl NepBoro mopsaKa
HECKOJIbKUX
MepEeMEHHBIX
Monyis 6. IIp 3 [TpousBoaubiec 1 quddepeHITraIb 2 2 - -
DOyHKIUU BbIcIIKX nopsakoB OHII.
HECKOJIbKUX HuddepennrpoBane HeIBHON
[IEPEMEHHBIX (GyHKIHIH.
Mounyis 6. Cp @DYHKIMH HECKOJIBKUX IIEPEMEHHBIX. 2 20 - -
DOyHKIIUU [TpousBoaubie u qudepennmar.
HECKOJIbKUX [TpuOmmkEHHBIE BHIYUCICHUS.
MepEeMEHHBIX KacarenpHast 1 HOpMaIb.
Monyns 6. Cp KonTtponsHas pabora 2 o Teme 2 18 - - KonTtponpsHas padora 2
DyHKINUH "@YHKIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIun
HECKOJBKUX HECKOJIBKUX
[EPEMEHHBIX nepeMeHHbIX"
Monyns 7. Jlex 4 [ToHsiTHE HEONPEEIEHHOTO HHTETpaIa. 2 2 - -
HeomnpeneneHHbIit HenocpencrBenHoe HHTETpUPOBaHUE.
WHTETpaJ. WHTerpupoBaHue 1Mo 4actsm
OrnpeneneHHbIi




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIsA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. IIp 4 HNHTerpupoBaHue TPUTOHOMETPHUUECKHUX 2 2 - -
HeonpeneneHubii ¢ynkuunii. MaTerpupoBanne
WHTErpall. paroHaIbHbIX PYHKIUN U ApoOeit
OrnpeneneHHbIi
MHTErpa
Mogyns 7. Jlex 5 [TonsiTue ompeieIeHHOTO UHTErpaa. 2 2 - -
Heonpenenenubii ®opmyna Herotona-JleitOnuma.
VHTETPAlL. WHTerpupoBaHue MoACTaHOBKOM,
OrnpeneneHHbIi MHTErPUPOBAHUE 10 YACTAM
MHTEerpal
Monyns 7. IIp 5 Brrauciienre HecoOCTBEHHOTO 2 2 - -
Heonpenenenubiin MHTEerpaja. Berauciienue miomanen
WHTETpaJl. IUIOCKUX (DUTYp B 1€KAPTOBBIX
OnpeneneHHblit KoopAuHaTax. Beruncienne o0beMoB Ten
MHTErpal 0 IJIOLIAASIM MapaJIIENIbHBIX CEYEHUN
Monyns 7. Cp Heonpenenenuslit nuaTerpa. 2 20 - -
HeonpeneneHHbiin Omnpenenennsiil uurerpan. Mx
MHTETpaJl. BBIUMCJIEHHE METO/IaMU MO/IBEJICHUS 10T
OnpeneneHHbli g depeHIma, noJICTaHOBKY, 110
VHTETPall yacTsiM. HecoOcTBeHHBIN nHTErpat.
Mopyns 7. Cp KonTponbhas pabota 3 mo Teme 2 18 - - KonTponbHas pabota 3
HeonpeneneHHbiin "HeonpenenéHHbIi HHTErpas. [10 TEME
WMHTErpall. OnpenenéHubiil uHTErpan” "Heonpenenénuslii
OrnpeneneHHbIi MHTETpall.
MHTETPAIl OnpenenéHHbIii

nHTerpan'




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIsA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)

Monyns 8. Teopust | JIek 6 [ToHsATHE KOMIIEKCHOTO YHCIIa. 2 2 - -
byHKIIIH JleicTBHS HAJl KOMIUIEKCHBIMU YUCIAMHU
KOMIIJIEKCHOTO
MEePEMEHHOTO
Monynsb 8. Teopus |IIp 6 [TonsTre QyHKINN KOMIUIEKCHOTO 2 2 - -
byHKINN nepemenHoro. [Ipenen u HenmpepsIBHOCTH
KOMILJIEKCHOTO ¢dbyskn. OCHOBHBIE AJIEMEHTaPHbBIE
MEePEMEHHOTO (GYHKINN KOMITJIEKCHOTO TIEPEMEHHOTO.
Monyns 8. Teopust |Cp KomruiekcHble uncina, 1eHCTBUS Hal 2 20 - -
byHKIIUU HUMU. OYyHKIUSA KOMIUIEKCHOTO
KOMILIEKCHOTO NEPEMEHHOT0. AHATUTUYECKUE (PYHKLIUU.
MEepPEMEHHOTO YcanoBug Diinepa-JlanamoOepa.
Monyns 8. Teopust |Cp KonTponbhas padota 4 o teme "Teopus 2 18 - - KonTposnbnas pabora 4
byHKINN (GYHKLIMU KOMITJIEKCHOTO IepeMeHHOro" o treMe "Teopus
KOMILIEKCHOTO (YHKIINN KOMITJIEKCHOTO
[IEPEMEHHOTO [epeMeHHoro"

ITA [TpomesxyTounas arrectanus (3a4€T ) 2 0,25 - -

Kontpons |3auér 2 3,75 - - Bomnpocs! k 3auéry NeNe

1-56
Hroro: 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucuummua "Beicmias maremaTnka 2" peanusyercs ¢ INPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHass paboTa CTYIEHTOB TPEAyCMAaTPHBAET BBINOJHEHHE 3aJaHuld K
IPaKTUYECKUM paboTaM, IPOBEPSIEMBbIX BPYUYHYIO 110 TEMaM Kypca, U3y4eHHEe MaTepHalloB JIEKLIUH,
00pa310B pelIeHMs] IPAKTUYECKUX 3a/IaHUH, BHIIIOJHEHUE 3aJaHUN 11 CAMOKOHTPOJIS.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI

OcHOBY TEOpeTHYECKOro OOYyYEeHHS CTYACHTOB COCTABIISIIOT JICKIIMH, B XOJ€ KOTOPOHU
MpernoaaBaTelb N3JiaraeT OCHOBHbBIE, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIE C HEM
TEOPETHYECKUE M MPAKTUUECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTUYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMIOJHEHUSI CAMOCTOSITEIbHON pabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias matematuka 2". JKenaTenbHO OCTaBIATh B Pa0OUMX KOHCIIEKTAX
MoJisl, Ha KOTOPBIX JeNiaTh IOMETKH, MOJYEPKUBAIOIINE OCOOYI0 BaXKHOCTh TEX WM HHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJMYECKOM PYKOBOJCTBE IIPeroiaBaresis, Ho 0€3 ero HemoCpeACTBEHHOTO Y4acTHs.

B mpouiecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHMU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM YUEOHOM
EITEIbHOCTH.

B xoxe moAaroToBKM K MPaKTUUECKUM 3aHSTHUSM CIIEIYET HU3YYUTh KOHCIEKTHI JICKIUU, U
PEKOMEHIOBAaHHYIO JTUTEPATYPY, YU€CTh PEKOMEHJAIH MPENO1aBaTENs.

Ha npakTudeckux 3aHATHSAX CTYAEHTHI PENIAIOT 3a/1auy MOJ] PyKOBOJICTBOM MPEIO1aBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILICHBI H3YyUYEHUIO Hanboyiee BaXKHBIX W CIOXKHBIX TeM y4eOHOMU
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PEllaTh 3aJaud Ha MPOUICHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHUECKUX IMOJOKEHUM H3ydyaeMoro Kypca. Eclii CTyIeHT BUAMT HECKOJIBKO MYyTEH pellieHHUs,
TO OH JIOJDKEH CPaBHUTh MX W BBIOpATh CaMblii palMOHANbHBIA. PeleHue 3amady u mpuMeEpoB
clenyeT u3Naratb MOoApoOHO, BBIYMCIEHUS paclojiaraTh B CTPOTOM  TOPSIKE, OTAETSS
BCIIOMOTATEJIbHBIE BHIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPSAThH CIIOCO0aMH,
BBITEKAIONIMMHU M3 CyIllecTBa JaHHOM 3adaud. PemieHune 3amay oOmpenenéHHOro THUMA HYXHO
MIPOJIOJDKATH /IO MPUOOpPETEeHUsI TBEP/IBIX HABBIKOB B PEIICHUMU.

Bo Bpemsi u3ydeHHs MOAyJsl CTYJEHTbl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeEMS
BBITIOJIHSIIOT TIPOBEpsIEMOE 3aJjaHWe W CHAI0T €ro IMPenojaBaTeNIl0 Ha MPOBEPKY 10 3a4ETHOU
Henenu. [IpoBepsemMoe 3amaHue JOMDKHO OBITh BBIMIOJHEHO aKKypaTHO, IOCIIEI0BATEIbHO,
000CHOBaHUE PEIICHUS U OTBET 0053aTEIIbHBI B KAKIOM 3aJJaHUU.

Ha 3auére BbIsICHSETCS, MpEXAE BCEro, OTYETIMBOE YCBOCHHME BCEX TEOPETUYECKHX U
MPaKTUYECKUX BOIMPOCOB MPOTPAaMMbl M yYMEHHE TPHUMEHSTH TMOJTYYEHHBIC 3HAHUS K PEIICHUIO
npakTH4eckux 3anad. OmpeneneHusi, TEOPEMBbI, MpaBUIa JODKHBI (POPMYIHUPOBATHCS TOYHO U C
MMOHUMAaHUEM CYIIIECTBA JIeJIa; PEIICHHE 3a7ad B MPOCTEHINMX CIydasX JOKHO BBIMOIHATHCSA 03
OmMOOK M YBEPEHHO; BCSKas MHUCHbMEHHas W Tpadudeckas pabora JOHKHA OBITH CrelaHa
aKKypaTHO W 4€TKO. TONMBKO TPH BBINOJHEHUHM JTHUX YCIOBUU 3HAHUS MOTYT OBITh MpPU3HAHBI
YIOBJIETBOPSIONIUMH TPEOOBAHUSAM, IPEIBIBISIEMBIM IIPOrPAMMOIA.

[Ipn moaroroBke K 3a4€Ty CTYIAEHT JOJDKEH IMOBTOPHO HM3YYHUTh KOHCIEKTHI JICKIHMH W
PEKOMEHIOBAaHHYIO OCHOBHYIO M JTOTIOJIHUTEIBHYIO JIUTEPATYPy, IPOCMOTPETh PEIIEHUS] OCHOBHBIX



3aaad, peLHéHHBIX CaMOCTOATCIIbHO U HAa NPAKTUYCCKHUX 3aHATHUAX, d TAKIKC COCTAaBUTh NUCbMCHHBIC
OTBCTHI Ha BCC BOITPOCHI, BEIHCCCHHBIC HA 3a4ErT.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[IpoBepsiemoe 3ananue 1 o Teme
2 OIIK-4; IIK-1 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM MMepeMEeHHON "
2 OITK-4: TIK-1 ) [IpoBepsiemoe 3aanue 2 1o TeMe )
ODYHKIMH HECKOJIBKUX MEPEMEHHBIX
[IpoBepsiemoe 3ananue 3 1o Teme
2 OIIK-4; IIK-1 "HeomnpeneneHHblii HHTETpAL.
OnpenenéHHblil UHTErpal
[IpoBepsiemoe 3ananue 4 o Teme
2 OIIK-4; IIK-1 "Teopust GyHKIUU KOMIUIEKCHOTO
ePEeMEHHOT0'"
2 OIIK-4; TIK-1 Bomnpocs! k 3auéty NeNe 1-56

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. IlpoBepsiemoe 3a1anue 1 1o reme
" Inddepennuanbubie ncuncaeHus GYHKIINM OAHON NepeMeHHOoM "

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3anayva 1
Haiitu npoussoausie y' :? JTaHHBIX (YHKIUH, KCTIOIB3YS MPaBHiIa BEIYHCICHUS
X
MMPONU3BOAHBIX.
Howmep
Bap. OyHKINU
3 3ax X 6 X < W
a) y=V2e¥-22+4+In°4x; 6) xy=arctg—; B) y=(xe*)";
1 y
—2X 3 2 1_X -3 .
r) y=e " cos3X; n) y=3yXx° — > +SIn” X;
1+x
Y .
9 a) y=\/lnx+1+ln(\/§+1); 6) Inx+e *=xy;  B) y=(+log, x);
r) y = arctg(sin x)+sin xIncos x ; n) y=arctg In3x;
[v2
5 a) y=+vx*+1-In Lrvxi+l ;o 0) XM=y B) y:(i/i—l)M;
X
r) y=2""" 4 (1-arccos3x)’; 1) y =3sin 2xcos” x+sin® x;
xarcsin x > 2 2 2 WX+
4 a) y=——+InV1-X"; 6) X" +2xy+Yy —4x+2y-10=0; B) y=(1+x ;
Y (Lex?)




Howmep

Bap. OyHKIUU
_x*-1
r) y=arcsin v ;o) y= Inarcsmx+ In® x +arcsinIn x;
a)y—ﬁarcth+—l X+l, 6) X' —xy+y* =e'; B) y=[1+5°);
5
r) y=arcsin X _. ) y=Inxlgx-Inalog, x;
V1+X? :
a) y_—Intgi—l COSX.. 6y arctg(x+y)+x2y=e’; B) y=(lgx";
6 2 2 2sin®
2
r) y:ﬁ; ) y=(x2—2x+2)e4xz;
VX +a? +x . L
a) y=In—————; 0)tgy=xy+Inxy; B)y=SIn\/;X2;
7 JIx2ra? —x ( T
r) y =2xsin x—(x2—2)cosx; 1) y = 4/arctgx —(arcsin x)’
2
g a)y:g\/xz—az—a?ln(xh/xz—az); 6) cos’(x+y)+e¥ =x; B)
y=(2+4) " 1) y=0B-2sinax®f; x) y=vxet+x;
3 X2+1 1 Xx-1 1 X—=Yy 2 Ynx
=ZIn ZIn +=arctg3x; 6) y =—=; =l+e* ) ;
9 2y -1 4 x+1 2 g )Y X+Y B) Y (+ )
r) y=+1+arcsinx ; m) y=3¥sin® x + 13 ;
cos’ x
) y=————+Intg3x; ©) yZ:xy+Inl; B) yz(l—xz)mgx;
2sin“ x X
10 2 X
r) y=(ij ;o m) y:sin(x2—5x+4)+tg£.
x-1 X
3 2 .
) y=22/4x+3-——= . 6) y=(e"+3); » y=Insin(2x+5);
1 VX +x+1
ny=x"; ) tg(sz
X
) y=x2V1-x*;  6)y=2SNX. 5 y=arctge®
12 cos’ X
1
r) Yy =X*; n) X—Yy+arctgy =0;
1+x2
a X o) Y= ; B) Y = arcsin +/1—3X;
13 ) Y= 1-x )Y tg®2x )y
) y=x"* ) Y -sin X = cos(x - y);
3+ 6X . m
14 a) Y= 6) Y =Sin X — XCOS X ; B) y=X"Inx;

V3—4x+5x2




Howmep

Bap. OyHKIUU
r y=x"%; 1) Y _ arctg(ﬁJ ;
X y
X sin® x xInx
= 0 = =—":
15 DY Ja? — x? )Y 2 +2c0s” X ») Y x—1
r) y = (arctgx)""; w (€ -1)-(e’ -1)-1=0;
a) Y= 1 5% +1; 6 y=2tg3(x2+1); B) y = 320 .
16 VX2 +1
y
r) y = (arctgx)”; m y’x=e*;
)Y 3,/1+X2 6) Yy ltg2x+lncosx ) ¥ = arctg X ;
a = ; =— ; B = —_—
17 1-x? 2 1+ +/1— X2
r)y:(x+xz)x; m) X —y® +3axy =0;
D y=BC 45 =25 6 y=In [T MX )y arctgltg?x):
18 X 1+sinx
ny=6inx)"; mx-y+a-siny=0;
1 < x arcsin x
) y=5xX*+x+=; o y=2'e¢"; py= :
19 X V1-x°
r) y = (cos x)*; mlIny= arctg(éj;
y
a) y=Vx2+1+¥x*+1; ) yzétgsx—tgx+x;
20 3-x
B) y=arctg‘/;2; r) y = (cosx)*; 1) X—y+e’arctgx =0;
X_
3agaua 2
Haiitu npenens! ¢pyHKuMi ¢ momolipo npasuia Jlonurans.
Howmep
Bap. IIpenensr
. 1-cos’x _ Insinx o 4
a)lim ; 6) lim ——; B) lim e”"tg—;
1 20 X + sin2x x>7/2 (2x - 7r) o X
r) lim (x + 2)1/m3X.
. COS MX — COS NX . B2 . ~
, a) !(Tg 2 ; 6) !(Lngm, B) XLIE]?O X-2 ctgrt ,
3/( 4+Inx)

r) limx

x—>+0




Howmep

Bap [Ipenensr
arctg 3x . «/ ) tg 7x/2
a) lim 219 =X, 6) lim 2= B) lim g m/
3 x50 X X7 X2 — x—0 Inix +1§
r) lim (x °e’3x)
X _ o
aylim& X1, 6) lim 3-4x B) lim (1-x)"7;
. x>0 sin25x x—>81Q _ \/_ x—>1-0
r) lim ——x [tg x.
)l 2 -x g
2
lim X3 X 6) Iim—'X_l_‘?; 8) lim tg = sin X =2
5 x>0 X — tg)( x-10  x—=10 x—a 2a 2
r) lim (Inx)"*.
a)liml__ﬂ- 6) IimX_S;nX; B) lim (x singj;
6 x—0 X SIN X x—0 X X—>0 X
r) |im(|n1] |
x—+0 X
a)lim ‘(_jl—cosx ; 0) “m—ln(9—2x2)_ B) lim [ctgn—xjsm(“)'
v -0yl 1+ X =1 ’ X—>2 S|n27ZX ’ x—1 2 '
r) Iim(\/x+2—2)tg£.
X—2 X
2X
a)lim sin(1=x) X) 6) lim e -1, B) lim xln—x+1;
x—1 \/_ 1 x—0 actg 5)( X—>o0 X -1
8 23
X2
r) Ilm[ J :
x>0\ X2 +3
: a” . sin X —CosX .
a) lim a>0 6) lim ———=; B) lim (L—e® )ctg x;
9 ) x—0 2 ( ) ) x—>77 |ntg X ) x—0 ( ) g
r) Ilmoxs'nx
lim 93X 6) lim® —a” B) lim (x-1g 2,
x—0 tg X ’ X—0 X2 ’ x—1 2 '
10 In(2 x)
T) IIm( j
x-1+0\ X —1
1 Inx . Inx
a) lim - 1; 0) lim B) lim——;
1 ) xeo[sinzx ij ) —m\/— ) x-0 Ctgx
r) Iing(ctgx)m.
3 2 i
a) lim > 2X ZX+2 0) lim M; B) Iim(x“.e‘x),n>0;
12 x—1 X3 7X+6 x—0 X3 X—>+0

1
) lim x+x

x—1




Howmep

Bap. [Ipenensr
. Zx—2 | . )
a) Ilmw- 0) lim nx. B) lim x"-smg,n>0;
w® 1+c0s4x X0 X[y Xt X
13 4
7X
lim(1—x)"2
r) X—1- 0( )
. In(sin mx) _ L
a) lim————; 6) lim(1—cos x Jctgx ; B) lim x*;
x>0 |nsin X x—0 X—>+00
14 .
4+lnx
) fim e
H 7ZX H H sinx .
a) Iqu(l—x)-tg?; 6) limarcsin x-ctgx ; B) lim x
15 0™
lim| tg 7% | ©
F) Xx—1 g 4 )
1 ) . 1
a)lim| 2 — = : 6) limIn x-In(x—1); B) lim (24 X)in3x;
-1\ x—=1 InXx x—1 X—>+90
16
) 2)1
r) |XIL](1)(1+X .
T
. — 2
2) lim xcos.x3 smx; 6) lim—X__: 5) lim 2X°+1
17 x—0 X x—0 ct ﬁ X—>+00 2)( -1
2
) fim X"
. l— X . A 0SX
a) lim——; 6) lime* -tg—; B) Ilm(ctg j ;
x—1 . TIX X—>0 o=
l-sin— 2
18 2
X 3x
T) Iim(—j .
x=2\ 54X
T
. tgx—sin X 1Y . X
a) lim——; 0) lim 1-— B) lim
x=>0 X —Sin X X—>o0 NG x—0 X
19 ctg -
2
. tgIn(3x-5
F) ||mL2)
X—>2 ex+3_ex +1
X T . X x . X—2
a) I|m — 0) Ilm(e e )-ctgx; B) Ilm(\/x+2—2) ;T)
20 ctgx 2C0SX x>0 X2

Ilm(ctg . -tg %j

x—1

Haiitu HanOosbiliee U HauMeHbIee 3HaueHust GyHkuuu Y = f (X) Ha OTpEe3Ke [a, b].

3agaua 3

Howmep

@yHKIHUA, OTPE30K




Bap.

1 f(x)=x*-12x+7, [0,3].
2 f(x)=x®—(5/3)%x% +2, [0,2].
3 f(x)= (\/§/Z)><+cosx, {0, %}
4 f(x)=3x"-16x° + 2, [-3,1].
5 f(x)=x%-3x+1, [/2,2].
6 f(x)=x*+4x, [-2,2].
7 f(x)= (\/§/Z)><—sin X, {0, %}
8 f(x)=81x—x*, [-1,4].
9 f(x)=3-2x%, [-1,3].
10 f(x)=x-sinx, [- 7, 7].
X+6
11 f(x)=—5——, —-5,5/.
12 f(x):£x+cosx, |:£72’:|
2 2
X—3
1 f(x)= , -5,5].
3 (X) X +16 [ ]
14 f(x)==x-sinx, B;z 24
X+3
15 f(x)= : -3,7
(=22 [a7
16 f(x)==x+cosx, |:——7Z',—7Z':|
X—5
17 f(x)= : -3,7
(- 3]
18 f(x)==x-sinx, {— 27[,—71}
X—4
19 f(x)= , -4,6
(=24 4]
20 f(x)==x+cosx, {—2;;,——;:}
3anaua 4
[TpoBecTu nojHOE HCCIEeTOBaHUE U TOCTPOUTD I'padUKK PYHKIIHH.
Howmep

Bap.

DOyHKIUU




Howmep

Bap. DOyHKIUU
X e
1+xY
2 a) y:(mj . 6) y=1In(2x? +3).
X . 34X
3 a)y:(x_l)zi' 6)y=Xe *
2x -1 1
:—; 6 = .
4 a) y (x-1) VY=
X2
5 = ; 0) y=x-In(x+1).
) y=—775 0y (x+1)
x° =
6 a) y= ; 0) y=ex?,
) 2(x +1)° )y
x* +16 1
7 )y = v 0) y= T
x+2)
8 a)y:(ﬁ]; 6) y=x’Inx.
x® -1 X+1
9 a) y: 4X2 N 6) :Inm.
10 a)y:X2+2X % 0) y=x-Inx
2 1
1 a)y:x2+x 1’ )y:ezx—l'
3_
12 B y="5 9 y=in"
X3 1
13 =——,; 0)y=—""-—.
VY=o VYo
3
14 a) y:X +16; 6) y=x’Inx.
Xz 34X
15 a)yzﬁ, 0) y=xe".
x+2\’
16 a)y:(mj; 0) y=x-Inx.
2x-1
17 a)y=(x_—l)2; 0) y=x—Inx+1.
X 1
18 a) yzm, 6) y:eXJrZ.
1+x)? e
19 a) y= ; 0) y:?.

x-1




Howmep

Bap. DOyHKIUU

20 a) y= . 6) y=In(2x*+3).

x? +1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

[IpoBepsiemoe 3amanme 1 mo teme "JluddepeHnumanpapie ucUucieHuss (QYHKIHH OXHOU
MIEPEMEHHOU" BBIMONHSICTCS CTYIACHTAMH CaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpeMsi M JOKHO
OBITH CITAHO MPEIOJIABATEII0 Ha MPOBEPKY 10 3a4€THOM Henenu. Ha ero BeimomHeHne orBoautes 21
gac. HoMepa BapuMaHTOB KOHTPOJIBHBIX 3a7ad OIMPENCISIOTCS C TMOMOIIBIO TaOuuibl 1, mpuuem
HOMEpa BapUAHTOB KOHTPOJBHBIX 3a7ad 1 W 4 HaxomsaTcs 1o mnepBoi OykBe (aMHIIMU CTYICHTA;
HOMEp BapHaHTa KOHTPOJBHOW 3a7auyd 2 HAXOAWUTCS IO MEpBOM OyKBE MMEHH CTYACHTAa; HOMEp
BapHaHTa KOHTPOJILHOW 331a4¥ 3 HAXOUTCS 1O NIEPBOM OYKBE OTYECTBA CTYICHTA.

Taobmuua 1
BykBa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBpa M | HIO | 0,4 11 PY | CI | TII v DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHUM MPOBEPSEMBIX 3aJaHUd HEOOXOAMMO CTPOro IPHUIEPKUBATHCA
yKa3aHHbIX HIXKe TpaBwil. PaboThl, BBHINOJHEHHbIE 0€3 COOMIOACHUS OSTHX MpPaBUI, HE
3a4UTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IEpepabOTKU.

1. Kaxxnoe npoBepsieMoe 3aJjaHue JOJKHO OBITh BBIOJHEHO B OTAEIBHON TETpagu B KIETKY
CHHMMH WJIM YEpHbIMH 4YepHmIamMu. HeoOXomumo ocTaBiATh MO MHMpUHOH 4 - 5 oM s
3aMeYaHull perieH3eHTa.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaaul NOJDKHBI OBITH SICHO HAamHMCaHBI (paMuiIns, UM H
OTUECTBO CTYJIEHTA, Ha3BaHWE NUCLMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHUs; 3[€Ch )K€ CIEIyET
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBIIOIHEHUS U MOANUCH CTYCHTA.

3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIC B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosnaraTh B IOPSIIKE BO3pAacTaHUS MX HOMEPOB.

4. Ilepen pemieHHEM KaxI0M 3aa4u HaJI0 MOJHOCTBIO BIUCATH €€ ycioBue. Eciau ycioBue 3agaun
uMeeT oOLIyl0 (GOPMYIHPOBKY, TO, HEpeNHChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTb
KOHKpPETHBIMH, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynath K  BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHuio. OTBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHME PELIUTh TY
WIM WHYK 337ady KOHTPOJBHOIO 3aJaHMsI BBI3BIBAETCS TEM, YTO CTYAEHT HE BBIIIOJHUI 3TO
TpeOoBaHHE.

5. B mnpopeneH3upoBaHHONW paboOTe CTYIEHT JAOJDKEH HCHPAaBUTh OTMEUYEHHBIE pELEH3EHTOM
OIIMOKHU U y4ECTh €r0 PEKOMEHAINH U COBETHI. PelieH3un mo3BoIsitoT CTYACHTY CYyIUTh O CTEIIEHU
YCBOEHHsI COOTBETCTBYIOIIETO pa3zeiia Kypca; YKa3bIBAalOT Ha MMEIOIIMECs y HEro mpoOesbl, Ha
KeJlaTeIbHOe HampaBlieHue padoThl; MOMOrarT cHOpMyIHpOBaTh BOMPOCH! ISl TOCTAHOBKU WX
nepes IpernojaBaTesieM. 3auTeHHbIe paOOThl MPEABABISAIOTCS CTYASHTOM IIPH cladye 3adeTa Wiu
IK3aMeHa.

Kpurepum oueHku:
- OILICHKA «3a4TEHO» BBICTABIIAETCS CTYACHTY, €CJIM IpaBWIBHO BBINOJHEHO He MeHee 70 %
3aIaHuH;
- OLICHKa «HE 3aYTEHO» BBICTABIISIETCA CTYIEHTY, €CIU IPaBUIbHO BBINOIHEHO MeHee 70 %
3aJaHuH.



7.2.2. lIpoBepsiemoe 3aganue 2 mo reMe ""DYHKINN HECKOJIbLKHX ITePeMEeHHbIX '
(HaumeHo8aHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM
3amaua
Jlano ckansproe nosie U =U(X;Y).

1) CocraButh ypaBHeHue auHun U = C 1 HOCTPOUTH €€ rpaduk.
2) BBIUHCINTE C TOMOIIBIO TPAJUEHTA IPOM3BOIHYIO CKaIspHOro mojs U = U (X; y) B Touke A

D

1o HanpapieHuio Bektopa AB.
3) Haiiti HauOOJBIITYI0 CKOPOCTh U3MEHEHHS CKAJISIPHOTO TOJIS B TOUKE A.

H};);\;pr Uu=U (X, y) Koopaunarsl T. 4 | Koopaunatel 1. B
1 X2 +y?+4x+2y | -4 —2+ﬁ;—l —2+£?0
2 2 2
1. 3 V3
2 2 _ ——:1-— 0;1-—
2 X“+y +2x-2y | 2 { > 2) [ ZJ
V3.5 V3
3 21y 4 2x—4 -1 -1-—= -1-—:0
X“+y®+2x—4y [ 5’5 2
1., 3 V3
2 2 oy —1l-— 0;1-—
4 | x*+y*-2x-2y | 7 (2 ZJ ( 2}
3. 3 3
5 x> +y>+2x+4y | 4 —1+£i—— _1+£;0
2 2 2
6 X2 +y?—2x+2y | 2 1.5;—1—£ 0;_1_£
2 2
J3.5 J3
24y?-2x-4 - 1-—; = 1-—30
7 X“+y x—4y | -1 { 2 '2 2
8 X2+y2_4x_2y _4 E, _é O,l—ﬁ
2 2
V3.5 V3
2, g2 4 1+ 1+—:;0
9 X“+y —2x+4y ( 2 ' 9 2
1
10 X2 +y242x+2y | 7 (——;—1+ ﬁj (Q—HEJ
2 2 2
1 3
11 X2 +y?+6x+4y |-12 [_E;_H %J [0;—1+£J
12 | x*+y*—6x-4y | -3 [§ ;1—£J [0;1_£J
27 2 2
13 X2+ y?—dx+2y | -4 [1+§;—§j (1+§;OJ




H};);\;I)ep u=0 (x, y) Koopnunatet 1. A | Koopaunats T. B
J3.5 V3
2 2 _ 1-—:= -1-—:0
14 X“+y° +4x-2y | 4 [ 5 ' 2
3.3
15 X2 +y?+6x+4y | -9 [—1+£:——j (—14-@;0}
2 2 2
1
16 | x*+y*-6x-4y | 4 [_;1_EJ (Oil—ﬁJ
27 2 2
1. 3 V3
17 2, 2 ; -=1--= Ol-—
X“+ Yy +4x+6y 9 [ 5 ZJ ( ZJ
18 x*+y?—4x-6y | 5 (—2+£;—£j [—2+£;0j
2 2 2
19 | X*+y*+2x+8y | -1 | [—-2 ﬁi—l _2+ﬁ;0
2 2 2
1, V3 V3
20 | x*+y?-2x-8y | -8 | |-SdA-"- 0l-=
Xy —ex=oy ( 2 ZJ ( 2]

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHUSA

[IpoBepsiemoe 3amanue 2 no teme "OYHKIMM HECKOJIBKHUX NEPEMEHHBIX' BBIIOIHAETCS
CTYZICHTaMH CaMOCTOSITEJILHO BO BHEAYJUTOPHOE BpEMs U JOJKHO OBITh CJAaHO MPEIoIaBaTelo Ha
MpoBEepKy 10 3au€tHoM Henenu. Ha ero Bemosnenue ortBogutTcs 21 uwac. Homep BapuanTa
KOHTPOJILHOM 3aJ]auul OTIpeJIeNIIeTCs] C TOMOIIBIO TaOMuIbl | M HAXOIUTCS 10 NepBOil OykBe UMEHU
CTYyJIEHTA.

Taomuma 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | CII | T, v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20
HpI/I BBITIOJIHCHUHU  [POBEPACMBIX 3aI[aHI/II71 H606XOI[I/IMO CTpOro HNpUACPIKUBATHCH

YKa3aHHbIX HMIKE TMpaBuwil. PaboThl, BbINOJHEHHbIE 0€3 COONIOACHHS H3TUX MpaBHII,
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIs IepepaboTKu.

1. Kaxpnoe mpoBepsieMoe 3a/laHu€ JODKHO ObITh BBINOJIHEHO B OTAEIBHOW TETpagudl B KIETKY
CHMHMMHU WJIM YepHbIMH depHWJIamMH. HeoOXomumo ocTaBiaTh MO HMMpUHOH 4 - 5 oM s
3aMEYaHHUN pELeH3EHTa.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI ObITH SCHO HAamMCaHbl (paMuius, UM U
OTYECTBO CTYJIEHTA, Ha3BaHME JUCLMIUIMHBI, HOMEP MPOBEPSIEMOIO 3aJaHusl; 3/IeCh K€ CIEIyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/IEHUS, 1aTy OTCHUIKM paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIEAYET MOCTaBUTh 1Ty €€ BBIMOJIHEHUS U MOAINUCH CTYJEHTA.

3. B paboTy n0omKHBI OBITH BKIIOUEHBI BCE 3a/1a41, YKa3aHHbIE B 33JJaHUU, CTPOTO IO MOJ0KEHHOMY
BapHuaHTy. Pemenus 3aa4 Hajo pacrosaraTh B MOPsIIKE BO3pACTaHUS KX HOMEPOB.

4. Ilepen penieHHeM Kax10M 3aauu HaJI0 MOJHOCTHIO BhINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
uMmeeT oOuIyro (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayerT oO0Inue JaHHble 3aMEHUTh
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K  BBIIOJHEHHUIO

HE



KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KONMYEeCTBA 3aJad 1O MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3alaHuio. OUBIT MMOKa3bIBaCT, YTO Yallle BCETO HEYMEHHE PEUINTH TY
WIH WHYI0 3a7a4y KOHTPOJBHOTO 3aJaHHS BBI3BIBACTCS TEM, YTO CTYJASHT HE BBITIOJHWI 3TO
TpeOoBaHUE.

5. B mpopeneH3upoBaHHOW pabOTe CTYIEHT JOJDKEH HCHPAaBUTh OTMEUYCHHBIE PELEH3CHTOM
OIIMOKH U YYECTh €r0 PEKOMEHIAIINK U COBETHI. PEIieH31H TO3BOJISIFOT CTYACHTY CYAUTh O CTEIICHU
YCBOEHHSI COOTBETCTBYIOUIETO pa3zeiia Kypca; YKa3bIBalOT HAa MMEIOIIMECS y Hero mpoOenbl, Ha
JKeNaTeIbHOE HaIpaBiICHUE Pa0OTHI, MOMOTAIT c(HOPMYIUPOBATh BOIPOCH JUIS IMOCTAaHOBKU HMX
nepe]; mperojaaBareNeM. 3a4TeHHbIE paOOThl MPEABSBIAIOTCS CTYACHTOM NPH CIade 3adyeTa HWiu
9K3aMeHa.

Kpurepun oneHku:
- OLIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CJIM MpPaBUIBHO BBINTOJHEHO HE MmeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbIOJHEHO MeHee 70 %
3aJlaHni.

7.2.3. IIpoBepsiemMoe 3aganue 3 Mo TeMe

"HeonpeneaeHHbIH HHTErpai. OnpeneJéHublii HHTerpaa’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3agauva 1
Halitn HeonpeieIeHHbIE HHTETPaIbL.
Howmep Bap. HuTerpanst
e*dx 19-4x dx
1 dx; 5x-2)Inxdx; ) | ——.
a)Is\/ﬁ J2x2+x-3 »[(5x2) r)jl—%/m
2 a)jx\/Sx dx; 6)f 2x+9 —dx; B)IX cos’ (2x)dx; r)j—
X* +5Xx+6 sin x + tgx
arctgx X+9
——=—dx;6) | ———=dx; B) | In(3+ x* Jx;
, a)Il+x2 )Ix2+2x—3 B)j ( ;v
J dx
IX+34+3(x+3)
a)jsin2x«/2-cos2 xdx; 6)]22)(idx; B)Ix -arcsinxdx : r)
. ¥ —
j XN Xy
3\/1+




Howmep Bap. HuTterpanet
24X+31 dx; ) [ (2—x)sinxdx; )
5 2X°+11x+12
I COS X X
1+cosx
¥Inx 1x-2 “Ix+1
6 dx; 6) | ———dXx; 1—Inx)dx;
X X*+Xx-2 B)I( M F)Ii\/_+4)§?x
17 - 2x VX+5
7 —dx 3x+4)cos xdx:;
9] (3x-+4)cosxdxn [ - Pt
9-2x dx
8 dx: s) | arcctg(4x)dx; .
X* —5X+6 B)I 9(4x) F)Ii3cos,x+4sinx
4x - 27
————dx: )| xIn® xdx:
o Cos’X+3 I22 -6 B)I )
(&—1)(6 x+1),
e
5 dx;6)]2,)(_—de;3)szsin3xdx;r)
X°—2X—-8
10
dx
2siNX+COSX+2
dx
11 e * sin2xdx : 6) [ arctg~/xdx:
a)[e ) [ arctg B>J )I1+H
12 &d ;F)J' dx

—) :6)[e*In(1+3e* )dx; v) |

sinx +tgx




Howmep Bap. HuTterpanet
x*dx x*+3x+3 dx
13 a)_[ 6)IX3 dx; B)I— r J. =
+3x° Ix+3+3/(x+3)
)I Ixarcsmx I x—101 9
y cos? x(3tgx+1) «/ 1—x x* +2x*+101x
i
cos 3xdx X+ x> +1 COS X
15 ———6) [ x*e>dx: —d ; dx.
: J4+sin3x )j )j +2X° X F)J1+cosx
sin xdx X+3 (Ux+1)

16 a) ; 6) xarcsm—dx ) —dx .
I\/cos I ’ I Ii\/_+4}"_\)x
(x+arctgx )dx _ -3 , VX+5

17 a)_[ 1+X2 ,6)IXIn(X2+1)dX,B)J.r3X2dX,F)J.de

a)jM;@jxsinxcosxdx;B)jx _24X +22X_2dx;r)

18 IX(1+x) X" +2X

I dx
3cosx+4sinx
sin xdx 4x* +3x+50
:6) | X° sin4dxdx; dx;
19 IS\/3+2cos )I B)Ix +2Xx* +50x )
I(&—l)(fs x+1),
¥4 +1Inx x*+3x*+5 dx
—d -6) [ xIn? xdx;s) [ —————=
20 Jl X J "] X* + 5% rj23inx+cosx+2
3amaua 2

Brruncnuth ONPCACIICHHBIC NHTCI'PAJIbI

Howmep Bap.

HNHurerpaist




Howmep Bap. I/IHTeraJIBI
e dX s}
1 A —.
a)! T 6) _[,x oo : B) jxsmxdx r)j,/ (4—x?)*dx.
\/_dX zIn(x? +1)dx 2 xdx
2 2xd
j )! = )Ixsm XXr_([(25+X)
18 t x'd %2 cos® X
3 a) I\/F+\/_ ! : B) !(x—3)e dx; r) %3 Sinzde.
% 3 1
4 a) jxcos3xdx 6)I j szx/l—xzdx.
1x nx %
xdx . F xdx
5 a)j1+x )! j X2/ 25 — X Xr)jm.
) e
6 a) jcos X Sin2xdx; 6)I 2; B)J.w/ (9—x2)°dx; )j \7%
7 a) ITE—W; 6)? dx )\/_ : B) j(\/cosx+smx) dx; r)
& Xxdx
! Jax+1
o (x—1)dx__ % xdx 7 (x- y)dx
8 .
a)_[ i1 6)I1+X6,B) [ cos? xsin® xdx; )j —
xdx
a)j j =} ) j(cosx+«/5|n )2dx; 1)
9 0416 — X 2+/(X°=4)
jwl(l—x2 )°dx.
10 2(X+4)dx x°dx S'n Xdx o
)J.\/i )Im B)Im r)jln(x 1)dx.
1 I Tasin? xdx 2 dx fJ4-X? |
a) _jz(x+2)e dx; 6) !—m : B)!—(X_l)3,r) | = dx
5 % 0 4
12 a) j(x—5)e*dx; 6) fsin"*xcos3 xdx; B)I dx 2,r)jx2\/16—x2dx.
S(X+5)
13 2) jx c0S 2xdX; 6)} jam' j x*v/9 — x2dx.
14 § “sin? xdx 4
Y I(x+6)e ax; 6) I 3/cos x J I1+4sm X




Howmep Bap. WuTerparst
15 Inx Zsin® xdx j : I x*dx
Joosx Lk V) Je sy
16 2) j(x 77)c033xdx 6)'[\/\/_—(1)(1 j\/i_ )fj/‘/?dx
x*dx ; \/_dx e dx
17 a) jxstxdx 6)[\/25T { {m
18 a) j(x+4)e**dx 6) I\c/os_x X; B) J'\/i r) _Tde.
f x*dx
19 a) jarctgxdx 6) l o) j \/r j oo
20 a) j(x—l)exdx ”j cos’ de- B)j ;r) jmdx
0 7,
3amaya 3
BbIYHCIHTD TIOMAb (GUIYPEL, OPAHHYCHHOI 3 1aHHBIMK THHUAME. CIeIaTh YepTex
obyactu
Howmep Bap. Y paBHEHHS THHHIA
1 3x* -4y =0; 2x—4y+1=0.
2 3x*+4y=0; 2x—-4y—-1=0.
3 2x+3y? =0; 2x+2y+1=0.
4 3x* -4y =0; 2x+4y—-1=0.
5 2x—3y?=0; 2x+2y-1=0.
6 2x* -2y =0; 2x-2y+1=0.
7 4x+3y? =0; 4x+2y+1=0.
8 3x* -2y =0; 2x+2y-1=0.
9 4x-3y* =0; 4x+2y—-1=0.
10 3x* +4y=0; 2x+4y+1=0.




Howmep Bap. YpaBHEHUS THHUA
11 y=X; y=—-X+2;y=Xx.
12 y=x’; y=X;y=4x.
13 X=4-y*; x=16 -4y’
14 y=X; y=x*;y=-2x+3.
15 y=4-x* y=16—-4x*; y<8x-5.
16 y = x%; y:XZ;y=8x—15.
17 y=1-x%; y2x2;y2—32x.
18 X=y*; y=X;y=2-X.
19 x=y*; y=x;x+2y-3=0.
20 y=x-1; y=1-x*; y=(x-1)°.
3anaua 4
BBIYHCIUTE 05BHEM TeJla, OrPAHMHEHHOTO TOBEPXHOCTAMH, IO H3BECTHBIM TIOTEPETHBIM
CeUeHUAM
Howmep Bap. TToBepXHOCTH
1 z=2-x*-5y%; z=0.
2 2:4+W; X=0.
3 z=5-x*+4y*; z=0.
4 X_2+y_2_z_4:1; z=1;2=0
2 3 4
5 X_Z_y_z_z_zzl; X =4
4 5 6
6 z=1+\/m; 2=2.
7 y=3+m; y=4,
8 X=3+y’+2z%; x=4,




Howmep Bap. [ToBepxHOCTH
9 —X— y_ 2—_1 0<x<L2
1 4 4
10 x__y_ Z——1 y =3.
4 1 9
11 Xx=2-9y*-162z%*; x=0
12 X=2-4y>+9z%; x=0.
13 z=1-x*+4y*; z=0
2 2 2
14 AN AN
4 9 16
15 y=3-~/x"+4z%; y=0.
X2 y2 Z2
16 2L 4 —1y>0y<2
4 4 1 y y
17 7=2+x"+9y*;z=4.
18 2=2-x*-4y*;2=0.
19 y=1-x*-4z%;y=0.
2 2 2
20 X—+y—+z—:1;y22.
1 4 9
3agava 5

Boruncnuth 00beM Tena, 00pa3oBaHHOrO BpalieHueM BOKpyr ocu OX ¢purypsl,
OrpaHMuYeHHON JTuHUAMHU. CenaTh yepTex

Howmep Bap. YpaBHeHHs THHM
1 y=-4x°; x=0;y=4.
2 y=-4x°; x=1;y=0.
3 y=4x%; x=0;y=4.
4 y=4x*; x=1;y=0.
5 y=1+8x%; x=0;y=9
6 y=4x°; x=0;y=-4
7 y=-4x°; x=-1;y=0
8 y=-4x>; x=0;y=-4




Howmep Bap. YpaBHEHUS THHUA
9 y=4x%; x=-1;y=0.
10 y=1+8x’; Xz—%;yzl.
11 y=(x-1)* x+y=1.
12 y=Inx; X=e.
13 y=1-x*; x+y=1.
14 X*+y?=4; y>1.
15 x*+y*=1; x+y=>1.
16 y=x"; y=x.
17 y=sinx; y=1; x=0.
18 x*+y?=4; y>x;x=0.
19 y=cosx; y= 1.
20 y=e"; y=e;x=0.

KpaTkoe onucanue u perjiaMeHT BbIIIOJIHEHUS

ITpoBepsiemoe 3ananue 3 no teme "Heonpenenennsiii uuterpan. OnpenenéHHbiii uHTErpan”
BBITOJIHAETCSl CTYACHTaMHU CaMOCTOSITEIbHO BO BHEAyJUTOPHOE BPEMsI M JOJDKHO OBITh CHAHO
IIpenoAaBaTell0 Ha INPOBEPKY 10 3a4y€THOM Henenu. Ha ero BeimonHeHue orBoautces 21 wyac.
Homepa BapnaHTOB KOHTPOJIBHBIX 3ajjau ONPEAEIAIOTCS ¢ MOMOULIbI0 TabauIbl 1, mpuyeM HoMmepa
KOHTPOJIBHBIX 33J1au 2 M 5 HaXOoJATcs MO NepBOil OykBe (aMHIIMU CTYIEHTa; HOMEP KOHTPOJbHOU
3amaul 3 HAXOIUTCS IO TMEepBOM OyKBE MMEHHM CTYJEHTa; HOMEpa KOHTPOJBHBIX 3amad | u 4
HaXOJATCS 10 NMepBoi OyKBE OTYECTBA CTY/IEHTA.

Tab6mumna 1
Byksa A b B r i EE | X;3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykaa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipn BBINOTHEHUM MPOBEPSEMBIX 3aJaHUd  HEOOXOAMMO CTPOTO MPHUIEPKUBATHCA
yKa3aHHBIX HIKE TpaBwil. PaboThl, BBHINOJHEHHbIE 0€3 COOMIOACHUS JSTHX MpPaBUJ, HE
3aYUTHIBAIOTCS U BO3BPAIIAIOTCS CTYIEHTY ISl TepepadOTKH.

1. Kaxxnoe mpoBepsieMoe 3aJjaHHe JOJDKHO OBITh BBIIIOJHEHO B OTAEIBHON TETpagul B KIETKY
CHHUMH WJIM 4YepHbIMH dYepHuiamu. HeoOxomumo ocTaBusiTh mosst mupuHod 4 - 5 cM uid
3aMEYaHMM PELIEH3EHTA.



2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SCHO HAamMCaHbl (paMuius, UM H
OTYECTBO CTYJICHTa, Ha3BaHHE AWCIMIUIMHBI, HOMEP IPOBEPSIEMOrO 3aJaHMS; 37IECh K€ CIEIyeT
yKa3aTh Ha3BaHHME y4yeOHOTO 3aBE/ICHUS, ATy OTCHUIKMA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OTHI CIIEIYET MMOCTABUTh JaTy €€ BHIIOIHEHUS U ITOAMKICH CTYICHTA.

3. B paboTy n0KHBI OBITH BKIIOUEHBI BCE 3a/1a4M, YKa3aHHBIE B 33JJaHUHU, CTPOTO 110 MOJI0KEHHOMY
BapuaHTy. Penenus 3amad Haj0 pacroyaraTh B OPSIKE BO3PACTaHUS UX HOMEPOB.

4. Ilepen pemieHHEM KaXI0M 3aa4u HaJI0 MOJHOCTHIO BITUCATD €€ ycnoBue. Eciu ycrnoBue 3a1auu
uMeeT oOmyo (OpPMYIHPOBKY, TO, IEpENUCHIBas €ro, CIeAyeT OOIIue JaHHbIE 3aMEHHUTh
KOHKPETHBIMH, B3ATBIMH W3 CBOEr0 BapuaHTa. He cieayer mnpucTynarb K BBIOJHEHHIO
KOHTPOJIFHOTO ~ 3aJ[aHusi, HE pEeIIMB JOCTATOYHOTO KOJHMYECTBA 3agad [0 Marepuany,
COOTBETCTBYIOLIIEMY 3TOMY 3alaHuio. ONBIT MOKa3bIBAET, YTO YaIlle BCETO HEYMEHHE PEUINTH TY
WIM WHYIO 33/1a9y KOHTPOJBHOTO 3a/laHHs BBI3BIBACTCS TEM, YTO CTYACHT HE BBIIOJHWI 3TO
TpeOOBaHHE.

5. B mnpopeneH3npoBaHHON pabOTe CTYIEHT JMODKEH HCIPABUTh OTMEYEHHBIC DPELCH3EHTOM
OLIMOKH U Y4ECTh €r0 PEKOMEHIAIINH U COBETHI. PEIIeH3MH 1MO3BOJISIIOT CTYACHTY CYAUTH O CTEIICHU
YCBOCHHUSI COOTBETCTBYIOIIETO paszieiia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro npoOensl, Ha
JKeNaTeIbHOE HaIpaBiIeHHUE Pa0OOTHI; MTOMOTAOT C(HOPMYTUPOBATH BOIMPOCHI JUIS MOCTAaHOBKH HMX
nepes IMpernojaBaTesieM. 3auTeHHbIE pabOThl MPEABABISAIOTCS CTYJCHTOM IIpU cllauye 3adera Wid
IK3aMEHa.

Kpurepumn oneHku:
- OLEHKAa «3aYTEHO» BBICTABJISETCSA CTYIEHTY, €CIM IPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aaH1I;
- OLEHKAa «HE 3a4YTEHO» BBICTABIISIETCS CTYIAEHTY, €CJIM IMPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHUH.

7.2.4. IIpoBepsiemoe 3aganue 4 mo reme

"TGODI/IH (GYHKIMH KOMIIJIEKCHOIO HepeMeHHOFOI
(HaumeHOBaHUE OYEHOUHO20 Cpedcmsa)

Tunosble npuMepsbl 3a1aHUM

3amayda
Pemnts ypasuenne az’ +bz’ +cz+d =0 u uzobpasurs ero kopuu Z,, Z,, Z,
Ha KOMILJICKCHOM 1utockocTH. Ilposeputs, uro z, + 2, +Z2,=——; 7,2, +72,2,+2,7,= E;
a a
d
L2,2,= .
Homep Bapuanta | @ | Db c | d
1 9 |15 |11 | 5
2 4 1 -12 |13 | -5
3 9 | 21 |17 | 5
4 4 112 |13 | 5
5 2 | 4|3 |-1
6 9 |-21 |17 | -5
7 2 | 4 3 |1
8 4| -8 |9 |-5




9 9 |-15 |11 | -5
10 4 | 8 9 | 5
11 2 3 4 | 3
12 3| -4 |5 |-4
13 4 | 5 6 | 5
14 S| 6 |7 |-6
15 6 Il 8 | 7
16 71 -9 |10 -8
17 8 3) 7 |10
18 9| 6 | 5| -8
19 6 3) 3 | 4
20 S | -1 | 4| -2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

[IpoBepsiemoe 3amanue 4 mo Teme 'Teopuss (YHKIUU KOMIUIEKCHOTO IE€pPEMEHHOro"
BBITIOJHACTCSI CTYACHTAMH CaMOCTOSITEIbHO BO BHEAyIUTOPHOE BPEMsI M JIOJDKHO OBITh CHAaHO
NperoIaBaTelio Ha MPOBEPKY 10 3au€THOM Henenu. Ha ero BeimonHenue orBoautces 21 yac. Homep
BapHaHTa KOHTPOJBHOW 3aJa4d OMPEICIIICTCS C MOMOINBI0 TaONHIBI | M HAaXOAWUTCSA O MEPBOM
OyKBe UIMCHU CTYJICHTA.

Taobmuua 1
BykBa A b B r Ji| EE | K3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 11 PY | CI | TII v DD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOMHEHWHM TIPOBEPSAEMBIX 3aJaHUN HEOOXOAMMO CTPOrO MPHUIAEPKUBATHCS
VKa3aHHBIX HIDKe TMpaBui. PaboThl, BBIMONHEHHBIE 0€3 COONIOJCHUS OJTUX TMpaBWI, HE
3a4YUTHIBAOTCS U BO3BPAIIAIOTCS CTYACHTY JIJISl IEPEPabOTKHU.

1. Kaxnoe mpoBepsieMoe 3a/laHue JODKHO OBITh BBIMOJTHEHO B OTAEIBHOW TETpagul B KIETKY
CHHUMM WM YEpHBIMH uYepHWIamMH. HeoOXomumo oCTaBisATh TOJIS MMIUPUHON 4 - 5 cM ist
3aMEYaHMI pelieH3eHTa.

2. B 3aronoBke paboThl Ha OOJIOKKE TETPajHl JOJDKHBI OBITh SICHO HamucaHbl (paMuiusi, UM U
OTYECTBO CTY/EHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEDP MPOBEPSEMOTO 3aJIaHUs; 3[€Ch KE CIEIYET
yKa3aTh Ha3BaHWE YYEOHOTO 3aBENICHHUS, ATy OTCHUIKH paOOThl B MHCTUTYT M aJpec CcTyieHTa. B
KOHIIE pabOThI CIIEAYET MOCTABUTH ATy €€ BBIMOIHEHH U MOANUCH CTYJICHTA.

3. B paboty nomkHBI OBITH BKIFOUSHBI BCE 33]1a9H, YKa3aHHBIC B 3aJIaHUU, CTPOTO IO TIOJI0KEHHOMY
BapuaHTy. Penienus 3aqa4 Ha/l0 pacnosiaratbh B HOPsAKE BO3PACTAHUS UX HOMEPOB.

4. Tlepen pemeHreM KakJa0W 3a/1a4d HAJ0 MOJTHOCTHIO BhITUCATh €€ ycnmoBue. Ecim ycinoBue 3aqaun
uMeeT o0y (OpMYITHPOBKY, TO, MEPEMHUCHIBas €ro, CleayeT OOIIHMe JaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He crnemyeT mnpucTtynmaTh K BBIMOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE€ pelMB JOCTaTOYHOrO0 KOJMYECTBA 3ajJad MO Marepuany,
COOTBETCTBYIOIIEMY ATOMY 3aJaHuio. OTBIT MOKa3bIBACT, YTO YaIllle BCETO HEYMEHHE PEIIUTh Ty
WIM HMHYIO 33Ja4y KOHTPOJIbHOTO 3aJaHusl BBI3BIBAETCS TEM, UTO CTYACHT HE BBINOJIHUI 3TO
TpeOoBaHHeE.

5. B mpopeneH3upoBaHHO paboTe CTYIEHT JMAOJDKEH HCHPaBUTh OTMEUYEHHBIE PELEH3EHTOM
OIMMOKHU ¥ y4eCTh €r0 PeKOMEHIAINHN U COBETHI. PeIIeH3MHU MO3BOJIAIOT CTYJAEHTY CYJIUTh O CTEIEHU
YCBOGHHUS COOTBETCTBYIOLIETO pa3jieNia Kypca; YKa3blBalOT Ha MMEIOIIHECS Y HEro MmpoOelnbl, Ha



KenaTeIbHOE HalpaBieHUE PabOThI; MOMOTaT c(hOPMYTUPOBATH BOIMPOCH Ul MOCTAaHOBKH HX
nepes mpernojaBareseM. 3auTeHHble paOOThl MPEABABIAIOTCS CTYIEHTOM IpPU CcAaye 3adera Wiu
JK3aMeEHa.

Kputepun onenkmn:
- OLIEHKA «3a4YTE€HO» BBICTABISETCA CTYIEHTY, €CJIM INPaBWIbHO BBINOJHEHO He MeHee 70 %

3aJaHUI;
- OLICHKAa «HE 3a4T€HO» BBICTABISETCS CTYJEHTY, €CJIW MpPaBWIbHO BhINMOJIHEHO MeHee 70 %

3aJIaHUH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Borpochbl K IPOMeKYTOYHOH aTTeCTANNH

Cemectp 2
Ne B .
ONPOCHI K 3a4€T
n/n P y
1 |darp onpenenenue GyHKIIMU ABYX, TPEX, N IEpeMeHHBIX. [IpuMepsi.

Uto Ha3piBalOT 00JacThiO ompenesieHds (GYHKIMM HECKOJNbKUX TmepeMeHHbIX. Kak
reOMETPUYECKH MOXKHO MPEICTAaBUTh 00JacTh onpeAeaeHus (PyHKIUH IBYX MepeMeHHbIX. UTo
siiisieTcst TpadukoM QYHKIUU IBYX NIEPEMEHHBIX U KaK €ro MOCTPOUTb.

Uto Ha3pIBaeTCSd YaCTHBIM IIpUpaIICHUEM U YacCTHOM HpOH3BOI[HOI>i (I)YHKI_[I/II/I HCCKOJIBKHX
NMCPCMCHHBIX. Kak HaxXoJdAT YaCTHBIC MPOHU3BOJHBIC. HpI/IMep

SN

UTo Ha3bIBalOT MOJHBIM IpUpAIeHHEeM W MOJHBIM AudQepeHnanoM QyHKIUA HECKOIbKHX
nepeMeHHbIX. DopMyna 171l BEIYHUCICHUs IoTHOTo nuddepennunana. Mcmnoap30BaHue MOTHOTO
b depennmana s npubIKeHHBIX Beiuucienui. [lpumep.

JacTHble MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIBKMX NEPEMEHHBIX.

YacTHble MPOU3BOIHBIE OT (PYHKIIMK HECKOJIBKUX NEPEMEHHBIX, 3aJJaHHON HESIBHO.

UacTHEIe IIPOU3BOJHBIC BLICIIHX ITOPAJAKOB @®HII. Cmemannbie IMPOU3BOJHBIC U UX CBOMCTBO.

Jlnddepennmanst Beicimx nopsaxkos OHIT.

OO |01

KacartenbHast IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

UTO Ha3BIBAIOT TOYKOH MaKCUMyMa (MI/IHI/IMYMa) (I)YHKI_[I/II/I HCCKOJIbKUX IICPCMCHHDBIX. KaxoBgbl
H€06XOI[I/IMI)I€ YCJIOBUA CYyIICCTBOBAHWA TOUYCK MAKCMMYyMa U MUHUMYMa.

11

JlocTaTouHble YCIIOBHMSI CYIIECTBOBaHMS MHMHUMYMa W MakCUMyMa (yHKIMM JBYX
[IEPEMEHHBIX B CTALIMOHAPHOM TOYKE.

12

Y cnoBHBIN dkcTpeMyM. MHoxuTenu Jlarpanxa. @ynkuusa Jlarpanxka. Kak HailT yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpa3Has u HeomnpenenaeHHbI nHTerpan ains GyHkuu {(x). Ipumepsl.

14

CBoiicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6n1z1ua HCOMIPCACIICHHBIX HHTCI'PAJIOB.

16

MuTerpupoBanmne 3aMmeHon nepeMenHoi. [lpumep.

17

HHTCFpHpOBaHI/Ie 11O 4aCTAM. HpHMep Kakue HWHTCIrpaJibl BBIYUCIAKOTCA 5TUM METOJOM.

18

[Tpocreiimme npobu 1,2,3,4-oro Tuna, uHTErpUpoBaHue apoodei 1,2,3 tumna.

19

IHTerpupoBaHue palMOHAIBHBIX (QYHKUMH. (MpEeACTaBICHUM HENpPaBUIbHOW JIPOOHO-
palMoHaIbHOM (DYHKIMU B BHJI€ CyMMbl MHOTOYJIEHa M MPAaBUJIBHOM JPOOHO-pallMOHATBHOM
(GyHKIIMHM; TeopeMa O MPEACTABIECHUU MPAaBUIbHON JAPOOHO-pallMOHANBHOW (YHKIUU B BUJE
CYMMBI IPOCTEHIINX pOOeit).

20

HTerpupoBaHne TPUTOHOMETPUUYECKUX (DYHKIUH.

21

HTerprpoBaHue UPPAMOHAIBHBIX (YHKITHI.

22

UTo Ha3pIBalOT MHTErpAJbHOM CyMMOW (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTH.
[ Ipumep.

23

Uto Takoe OHpCIlCHCHHBIﬁ I/IHTCFpaH? Kakos ero PCOMCTpI/I‘-ICCKI/Iﬁ CMBICIT?

24

CBOHCTBA ONIPEJICICHHOTO HHTETpaJIa.

25

[Ipon3BogHas OT OMpeeNIeHHOr0 MHTErpaja 1o BepxHeMy mpeaeny. CBs3b ONpPeNeleHHOTO
MHTErpajia u NepBooOpa3HON OT NOJMHTErPAIbHON (DYHKIIMH.

26

Dopmyna HeroTroHa-JIeliOHUIIa AJIS BBIYHCICHUS] OMPENEIEHHOTO MHTETpaja U yCIOBUE €€
MICII0JIb30BAHMUS

27

3amMeHa MepeMeHHO# B OIPE/ICICHHOM HHTETpaJle.




n/n

Bonpocsl k 3auéty

28

I/IHTerI/IpOBaHI/Ie I10 4aCTsAM B OIIPCACIICHHOM HHTETPAJIC

29

Brraucnenue momaneid MIOCKHX (Uryp B MPSMOYrOJbHBIX KOOpAMHATAX C IMOMOINBIO
OIIPEIEICHHOI0 HHTErpasa.

30

Brrancienue jiomazau CCKTopa B HOJIHpHOﬁ CUCTEME KOOpAHAT

31

BpluncieHue JIMHBL Ay KpUBOU B IPSIMOYT'OJIBHOM CHCTEME KOOpAMHAT.

32

Brrunciaenue oobeMa Tea o IJIomaaiaM MOICPCHYHbIX ceueHHI

33

Brruuciaenue oobeMa Teia BpalllCHUs C IOMOIIBIO OIMPEACTICHHOI'O MHTErpajia

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEUHBbIMU TMpeaenamu. Kakume U3 HHUX Ha3bIBAIOT
CXOIAIIMMHUCS, Kakue pacxosimumucs? [Ipumepsl.

35

HecoOcTBeHHbIE MHTErpaNbl OT (DYHKIMH, UMEIOLIEH pa3pbiB 2oro poxa. Kakue mHTErpassl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASAIUMUCS ?

36

[lpyu3Haku CXOOUMOCTH HECOOCTBEHHBIX MHTETpajloB C OECKOHEUHBIMU IIpeleslaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMIA, IMEIONTNX Pa3pbIBBI 20T0 poja

37

Uro Takoe npousBoHas ¢pyHkimu. KakoB ee reoMeTpruecKuil CMBICI.

38

[Ipou3BomHasi CyMMBI, TPOW3BENEHHs, YAaCTHOTO ABYX (yHKuui. [Ipom3BomHas CIIOXHOM
dbyukun. [pumep.

39

Ta6n1z1ua IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX Q)YHKHHI;'I

40

Urto Takoe mupdepenunan pynkunu. @opmyna ero BeraucieHus. Tabmumna quddepeHimanos
OCHOBHBIX. 3JIeMEHTapHbIX ¢GyHkuui Hcnosnb3oBanue auddepeHnuana B MpUOIHKEHHBIX
BbIYMCICHUSIX. [Ipumep.

41

[TpousBonubie u AuddepeHuans BEICHINX MOPSIKOB.

42

HeoOxoauMele M 1OCTaTOUHBIE YCIIOBHUs BoO3pacTaHus M yObiBaHMsA auddepeHIrpyemMoil
(byHKLHU.

43

Uto Takoe okcTpeMymbl (min u max) ¢yHkuuu. KakoBbl HEOOXOIUMBIE YCIOBHS
CYIIIECTBOBAHHS YKCTPEMyMa.

44

I[OCTaTO‘IHBIe YCJIOBUC CYHICCTBOBAHUA min ¥ max.

45

Teopems! Pouis, Jlarpanska, Komm.

46

[IpaBuna Jlonurans pacKpbITHs HEONIPEACICHHOCTEN

47

Dopmynsl Teinopa u Maknopena mias GyHKuH f(X) ¥ UX UCHONB30BaHUE AJI BHIYHCICHU
BHauYE€HUHN QYHKIMH C 3aJaHHOW TOYHOCTBIO.

48

[loHsiTHE BBIMYKIOCTH W BOTHYTOCTH Tpaduka QyHKuMH B Touke. HeoOxomumble u
TOCTaTOYHBIE YCIOBUS BBIYKJIOCTH (BOTHYTOCTH) rpaduka GYHKIIMU B TOUKE.

49

Touku nepern6ba rpaduka QyHkimu. Y cioBrUe CyneCTBOBAHUS TOUEK Nepernoa.

50

AcuMnToThl rpaduka GyHkiuu. BeprukampHble acumnToTel. [Ipumep. HaxionHbIe
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

51

KomMImekcHbie qucia, aJlrerqueCKa;I, TPUTOHOMCTPHUYICCKAS, ITIOKA3ATCIIbHAA (bopMa 3allucCu

52

I[eﬁCTBHH HaJd KOMIIJICKCHBIMH YHUCJIaMH

53

KommuiekcHast QyHKIMs IeHCTBUTENBHOTO. JIMHUM HA MIIOCKOCTH KOMIIEKCHOTO TEPEMEHHOTO

54

(DYHKI_II/I}I KOMIIJICKCHOI'O MEPEMCHHOTO. 3HeMeHTapHLIC (I)YHKI_II/II/I KOMIIJICKCHOTI'O|
MEPEMCHHOT' O

55

[IpousBogHast (YHKIMM KOMIUIEKCHOTO IepeMeHHOro. I[Ipou3BojaHbIE 3JeMEHTapHBIX
(YHKINH KOMIIJIEKCHOTO IEPEMEHHOT0

56

HTerpupoBanne (QyHKIMHM KOMIUIEKCHOTO IepeMeHHOro. MHTerpanbsl OT 3J€MEHTapHBIX

(YHKIMH KOMIIJIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu U HOPMbI OLEHKH



dopma

NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI

aTTecTanuu
CtyneHT noiry4yu 3a4€T Mo BCeM
MIPOBEPSEMBIM 33JITAHUSM
ceMecTpa, MPaBUIbHO PELuI

«324TEHOY
3a/1aqy OMiieTa U OTBETHII XOTs OBl
Ha OJIUH TEOPETUYECKUI BOIPOC
, onera
2 3auét

«HC 3a4TCHO»

CTyIeHT He MOydrIT 3a49€T XOTs
OBl 110 OZHOMY M3 TIPOBEPSEMBIX
3aJJaHHd CEMECTpa WIIM HE PETHIT
3a/1auy OusieTa Wik He OTBETUJI HU
Ha OJIMH M3 TEOPETHYECKUX
BOIPOCOB Omera




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onoamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxonosa I A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspea O.M.,
Kypb6enko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoaunorexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
Ne nocodue, yuedHo- HayHHon
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) I'oa n3panusa onoamorexe /
n/n MeTOoanYecKoe mocoomne,
npAKTREYM, Jp.) HaumeHoBaHue
’ IBC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocodue 2015 3bC
J1.B., Cno6onckas M.H. ®ununosa, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueoHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3nanus oudamoreke /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P » 1P 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycona B. U., Bricmias maremaruka. Yacte 1 : yuebHoe YuebGHOe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

EpmakoBaI'. M.,
Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U WHGOPMALMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHiel W juckperHoit martematuku [/ Illybosuy A.A., Knoukos I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne HaumenoBanmue I1O PexBu3MTHI 10T0OBOpA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 | Windows Jlorosop Ne 690 ot 19.05.2015 r.,
CPOK JIEHCTBHS — OECCPOUHO
2 | Office Standard Jlorosop Ne 727 ot 20.07.2016 r.,
CPOK JEHCTBHS — OECCPOUHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJEHHSA
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaunmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ne Ka0MHeTOoB, 1a00paTOPHUii, MAaCTEePCKUX U JAP.
n/n 00bEKTOB /151 IPOBeAeHUS NPAKTUYECKHUX U
J1a0OpPATOPHBIX 3aHATHI

IlepevyeHb OCHOBHOTO 00OPY/IOBAHUS

Aynuropus BeOKOHpEpEeHLINH. DKpaH TeJIeBU3UOHHBIM,
VYuebHas ayIuTOpUs Ui IPOBEICHUS IIMpMa, IPOKEKTOPHI Ha
3aHSATHH JIEKIIMOHHOIO THIIA. YuyeOHas IITaTUBE, CTOJI
ayIUTOPUS IJIs IPOBEACHUS 3aHATHH IPENoAaBaTeIbCKUM, CTYII
CEMHHApPCKOro TUMa. ¥Y4yeOHas ayIuTopus MIPENOIABATENbCKUH,

1 JUIsL KypCOBOT'O IPOEKTUPOBAHHUS TpaHCIIapaHT-IIEPETSIKKA,
(BBITIOJIHEHUS KYPCOBBIX paldoT). YueOHas CUCTEMHBIN OJIOK

ayJMTOPUS JIJISl TIPOBEJICHHS TPYIIIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTAIMN. YucOHas
ayJMTOPUS JIJISl TIPOBEIICHHS 3aHSATHI
TEKYIIET0 KOHTPOJIS U MPOMEKYTOIHOMN
arrectanuu (YJIK-807)

[Tomerenue 11 caMOCTOSATEIHLHON PabOTHI

CToJbl YUCHUYECKUE, CTYNIbsI YYCHHUYCCKHE
2 crynentos (I'-401) i » CTYIIRA YA ’

IIK ¢ BbIx0g0M B ceTb MHTEpHET



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

