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COI''TACOBAHO
3asenyrommii kabeapor "XuMuueckas TEXHOJOTHUA U pecypcochepexenue”
« » 20 I. M.B. KpaBnosa
(noonucy) (1.0. Damunusa)
YTBEPXJEHO

Ha 3acemanuu kadenpel  "Beicias maTemMaTuka U MaTeMaTHueckoe oopasoBanue”

(mpotokon 3aceqanus Ne 2 ot 09.09.2020 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 MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO M  aNTOPUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIMIUTMHBI ¥ TMPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHAs JUCIUILIAHA!
"Bricias maremaruka 1",

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC ﬂaHHOﬁ JAUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

npenuectytomee: "Beicmiag marematuka 3", "®usuka", "HMHxkeHepHas M KOMNbIOTEpHas
rpaduxa”.
3. Iliianupyembie pe3yJibTaThl 00y4eHUs1
®opmupyeMbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTUKEHUS IInanupyemble pe3yJbTaThl
KOMIICTCeHIIUH KOMIIeTeHIHI o0y4eHus
(Kol 1 HAMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)

VYK-1. Cnocoben VK-1.1. AHanuzupyeT | 3HaTh:
OCYILIECTBIIATh TIOUCK, 3ajady, BBIIEIIAS ee | - [lpuHIUNIBI 1 METOABI aHANH3a U
KPUTHYECKHUM aHaIU3 U 0a30Bble  COCTaBIISIIOIIME. | CHHTE3a HH(OpMAIUK.
cuHTe3 uHbopMaIuy, Onpenenser, YMers:
PUMEHSTh CUCTEMHBIN UHTEPIPETUPYET u | - [IpuMeHsITh MPUHINTIBI M METOJTBI

MOAXO 1JIs1 PEIICHUS
IIOCTAaBJIEHHBIX 33124

pamxupyeT HH(POpMAIIHIO,
TpeOyeMyro Uisi perieHus
MOCTaBIIEHHOM 3a/1a4yu

aHaJM3a ¥ CUHTE3a HH(pOpMAaLNU;

- 'pamotHO, 1OrM4HO,
apryMeHTHPOBaHHO (POPMHUPOBATH
COOCTBEHHBIE CYKJIEHUS U OLEHKU.
- PemiaTh TMIOBBIE MaTeMaTHYECKHE
3a/1aun; 00pabdaTeIBaTh U
aQHAJIN3UPOBATh JIaHHBIE.

Bmaners:

- [IpakTueckumu HaBbIKaMU
aHaJIM3a U CUHTe3a HHPOpMaIUH.

- HaBbikamu mpuMeHEeHUS
COBPEMEHHOTO MaTeMaTHIECKOTO
WHCTPpYMEHTApUS AJIs PEeIIeHUs
MOCTABJICHHBIX 32/1a4; CIOCOOHOCTHIO
K 000011IeHNI0, aHATH3Y,
BOCIIPHUATHIO HHPOPMAIIHH,
MMOCTAHOBKH LIEJTH U BEIOOPY MyTel e
JIOCTHKEHUSI.




dopmupyeMbie U HNuaukaropsl
KOHTPOJIMpYeMBbIe AOCTHKEHUSA IInanupyemsble pe3yJbTaThl
KOMIIeTeHIM U KOMIIeTeHIUui o0y4eHust
(Kol 1 HAMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)
OIIK-2. Cnocoben OIIK-2.1. VYmMmeer | 3HaTh:
UCIIOJIB30BaTh IIPOBOJIUTH aHain3 | - OCHOBHbBIE TIOHSTHSI M METOJBI
MaTeMaTHYECKUE, GbyHKUUH, pelars | MaTeMaTH4eCKOro aHaJIn3a,
¢dusnueckue, GpusnKo- OCHOBHBIE 3aJ]aud TEOPHUHM | IMHEHHOW anredpbl U TIEOMETPHH,
XUMHUYECKHE, XMMUUYECKHAE | BEPOSTHOCTU U | Teopuu T pepeHIraIbHbIX
METO/bI JJIsl PELIECHUS MaTeMaTU4eCKOn YPaBHEHUH, TEOPUU BEPOSATHOCTEU U
3a7ia4 NpOo(eCCUOHANBHOM | CTATUCTUKH, pelars | MaTeMaTH4eCKON CTaTUCTHKH,
JIeATEIIbHOCTH YpPaBHEHHS U CHCTEMBI | UCHIOJB3YIOIIMXCA P  HU3yYEHUH
T epeHIaIbHbIX CIeIIMaJIbHBIX JUCLIUILINH;
YPaBHEHUN NPUMEHUTEIBHO | CTPYKTYPY COBPEMEHHOMN

K pCalIbHbBIM IIpoHeccam,

MNPUMCHATH
MAaTEMATUYCCKUC MCTOAbI
npu  peuICHUUN THUIIOBBIX

HpO(i)eCCI/IOHaJ'ILHHX 3aga4

MAaTCMAaTUKH, IIOHHMATb CYThb 3aJad
KaXaoro H13 OCHOBHBLIX pPasaciioB

MaTCMaTuKH, MNpCaACTaBJIATD
B3aUMOCBA3b pa3acjioB MaTEMATUKHA C
THUIIOBBIMH HpO(i)eCCI/IOHaJ'IbHLIMI/I

3a7a4aMi; METOJIOJIOTHIO U IPUEMbI
aanTaldyl MaTeMaTHYeCKUX 3HaHHUN
K BO3MOXHOCTH HX HCIIOJIb30BaHUA
IpH  [OCTAHOBKE M  PEIICHUU
npodeCcCHOHATBHBIX 33/1a4.

YMeTs:

- MHcmons3oBaTe MaTeMaTHYeCKHI
SI3BIK 1 MAaTEMaTUYECKYI0 CHMBOJIMKY
pu MPUMECHECHUN 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIUILINH B
poeCCUOHATHHON IEATETbHOCTH

Bnanets:

- MaremaTudecKuMHu 51
KOJIMYSCTBEHHBIMU METOodaMH
perieHus THUITOBBIX 3aj1a4;
MaTeMaTHYEeCKOM JIOTUKOM,
HeoOXonuMo 111 (popMHUpPOBaHUS
CY)XJIEHUM TI0 COOTBETCTBYIOLIUM
npodeCcCuOHABHBIM MTpobIeMaM

- HaBrikamu MIPOBEICHUS
YUCJICHHOTO pacueTra | aHajau3a
MOJYYEHHOTO PEIIEHUs; HaBbIKaMU
CaMOCTOSITEIbHOTO TIPHOOPETCHUS W
nepeaadyyd HOBBIX 3HAHUM, CBSA3aHHBIX
C HCIIOJIB30BaHUEM MaTEeMaTHKUd B
HCCIICIOBAHUSIX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBanMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Monys 5. Jlek 1 3aga4u, IPUBOIAIINE K TOHATHIO 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
[EepEMEHHOMN
Monyns 5. Jlex 2 [Tonsarue nuddepennmana GyHKIUN. 2 2 - -
JlndpdepeHnnaabHbIe IIpon3BOHBIE BBICIINX MTOPSIKOB.
VICUHCIICHUS JuddepeHnunansl BBICIINX MOPSAIKOB.
(YyHKIIUN OHON
[EepEMEHHOMN
Monyns 5. Ilp 2 [Tpumenenue nuddepennnana k 2 2 - -
JlndpdepeHnnaabHbIe npuOIKEHHBIM BhIUMCIeHUsM. [IpaBuna
VICUHCIICHUS Jlonurans
(yHKIIMHN OHON
[EPEMEHHOMN
Monyns 5. Cp HccnenoBanue GyHKIMA TPU TOMOIIN 2 20 - -
JlndpdepeHnnaabHbIg IIPOU3BOJHOM.
VICUHCIICHUS

(yHKIIUN OHON

[IEPEMEHHOMN




DopMBbI TEKYLLET0

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Cp Kontponbnas padota 1 mo teme 2 18 - - KoHnTtposnbhas padora 1
Jluddepenunanbuble "IuddepeHnnanbHbIe HCUUCICHUS 110 TeEME
HMCUYUCIICHUS GbyHKIIMY OJHON TIepeMeHHO" " [lupdepenimanpHbIe
(O YHKITIHY OHON VCUYHCIICHUS (PYHKITHH
repeMeHHON OJIHOM mepeMeHHOn"
Mopyns 6. Cp ITonsitue @HII. YacTHbIE TPOU3BOHBIC 2 2 - -
DyHKIMU 1 ¢ dhepeHrabl NepBoro mopsaKa
HECKOJIbKUX
MepEeMEHHBIX
Monyis 6. Ip 3 [TpousBoaubiec 1 quddepeHITraIb 2 2 - -
DOyHKIUU BbIcIIKX nopsakoB OHII.
HECKOJIBKUX HuddepenumpoBanue HesBHOM
[IEPEMEHHBIX (GyHKIHIH.
Mounyis 6. Cp @DYHKIMH HECKOJIBKUX ITEPEMEHHBIX. 2 20 - -
DOyHKIIUU [TpousBoaubie u qudepennmar.
HECKOJIbKUX [TpuGnnxKEHHBIE BEIYUCTIEHUS.
MepEeMEHHBIX KacarenbHas 1 HopMab.
Monyns 6. Cp KonTtponsHas pabora 2 o Teme 2 18 - - KonTtponpsHas padora 2
DyHKINUH "@YHKIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIun
HECKOJBKUX HECKOJBKUX
[EPEMEHHBIX nepeMeHHbIX"
Monyns 7. Cp [ToHsiTHE HEONPEEIEHHOTO HHTETpaIa. 2 2 - -
Heonpenenennslii HenocpencrBenHoe HHTETpUPOBaHUE.
MHTETpal WHTerpupoBaHue 1Mo 4actsm
Mogyns 7. Ilp 4 HHTerpupoBaHue TPUrOHOMETPUIECKUX 2 2 - -
HeonpeneneHubii ¢byukuii. UaTerpupoBanue

MHTCTpal

palMoOHATIBHBIX (YHKIMN U Tpodeit




DopMBbI TEKYLLET0

Bup .
N HanmeHnoBaHnMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. Cp Heonpenenenusrii uaTETpan. Metozs 2 20 - -
HeomnpeneneHHblit UHTETPUPOBAHUS
MHTErpal
Mopyns 7. Cp KonTponbnas pabota 3 o teme 2 18 - - KontposbHas padota 3
Heonpenenenubiin "Heonpenenénuslii naterpan” 110 TEME
WHTETpall "HeonpenenéHunpiit
uHTerpan”

Monyis 8. Cp [TonsiTHE ONIPENIEICHHOTO MHTETpaIa. 2 2 - -
OnpeieneHHbIN ®opmyna Herotona-JleitOnumna.
VHTETPall HHTerpupoBanue noaCcTaHOBKOM,

WHTETPUPOBAHUE 110 YACTAM
Monyns 8. Cp Beruucnenue miomazen miockux Guryp 2 2 - -
OmnpeeneHHbIH B JICKAPTOBBIX U MOJIIPHBIX CHCTEMaxX
MHTErpat Koop/anHaTax. Berancnenue o6beMoB Tel

10 TUTOIIASIM MTAPAJIIEIBHBIX CEYCHUN
Monyns 8. Cp PuznyecKkue NpuIoKEHUI 2 2 - -
OmnpeeneHHbIH OTIpeIeIEHHBIX HHTETPAJIOB.
MHTETrpat
Monyis 8. Cp HecoOcTBeHHbIE HHTETPATHI. 2 2 - -
OrnpeneneHHbIi
MHTETpal
Momyns 8. Cp Onpenenennblii uaterpain. [punoxenus 2 20 - -
OnpeneneHHbIH OTIpeIeNIEHHBIX UHTETPAJIOB.

WHTETpall




DopMBbI TEKYLLET0

Bu .
o HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
A0 ThI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
P OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Cp Kontposbnas padota 4 o teme " 2 18 - - KoHnTtponbHas pabdora 4
OrnpeesieHHbI N OrnpeneneHHblid HHTErpa o Teme "OnpeaeneHHbIi
WHTErpa uHTerpan”
ITA [TpomexyTouHas aTTectanus (3a4€T) 2 0,25 - -
Kontpons |3auér 2 3,75 - - Bomnpocs! k 3auéry NeNe
1-50
Hroro: 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumuinae "Briciias maremMatuka 2" UCHIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHNH, pecypcoB cetu MHTepHeT).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OcHOBY TeopeTn4eckoro OOy4EeHHUS! CTYJCHTOB COCTAaBIIIOT JICKIMH, B XOJE KOTOPOM
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETHYECKHE W MPAKTUYECKUE NPOOJIEeMbl, JaéT PEeKOMEHMAINH sl NPAKTHYECKOTO 3aHATUS U
yKa3aHUs U BBITIOJIHEHUS] CaMOCTOSTEIbHON paboTHI.

B xone NeKIMOHHBIX 3aHATHH OO0ydYaromeMycsi HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHHE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3y4aeMol aucuuIumHbl "Beiciias matemarika 2", JKenaTenpHO OCTaBIATH B pad0YMX KOHCIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETHUYECKHX MOJIOKECHUH.

CamocrosTenbHass paboTa CTYACHTOB SIBISIETCS BaKHBIM BHJIOM Y4YeOHOW JEATEIbHOCTH.
CamocrosTenbHas paboTa BBINOJHIETCS BO BHEAYIUTOPHOE BpeMs M0 33JaHUI0 U TpU
METOIMYECKOM PYKOBOJICTBE IPEToIaBaTess, HO 0e3 ero HeMoCPEACTBEHHOTO yJacTHsL.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJISl, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIIbHBIM CYOBEKTOM YUeOHOM
NeSITeTbHOCTH.

B Xoxe moAroToBKHM K MPAKTHYECKHM 3aHATHSAM CIEIyeT MU3y4UTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATypy, YUECTh PEKOMEHJAIIMH IPEoiaBaTeIs.

Ha npakTudeckux 3aHATHSIX CTYACHTHI PEIIAOT 33Jau MOJ PYKOBOJCTBOM IPEIOIaBaTelIs.
[TpakTuyeckue 3aHATHSA TOCBSIIEHBl M3Y4YEHHUIO HauOojee BaKHBIX W CIOXKHBIX TeM Y4eOHOH
JTVICIIATUTMHBL U CITYXKAT YIS 3aKpETUICHUS N3Y9eHHOTO MaTepHara.

BaxHbIM KpUTEpHEM YCBOCHMS TEOPHUH SIBJISETCS YMEHHME pellaTh 3a/laud Ha MpOIeHHBII
marepuan. llpu pemeHHH 3agad HYKXHO OOOCHOBaTh KaXIbI OJTam pEHICHHs, WCXOIl U3
TEOPETUYECKHX TMOJIOKEHUH H3ydaeMoro Kypca. Eciin CTyeHT BUIUT HECKOJBKO IMyTel pelieHus,
TO OH JIOJDKEH CPaBHHTh WX W BBIOpATh CaMblii paIlOHAIBHBINA. PemeHue 3amad M MpUMEpOB
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTATEIIbHBIE BBIYMCICHHSI OT OCHOBHBIX. [l0TydeHHBII OTBET CIIEAyeT MPOBEPSTH CIIOCOOaMH,
BBITEKAIOLUIMMHM M3 CYIIECTBA JaHHOW 3ajnaud. PemieHue 3amad ompeaesn€éHHOrO THUMA HYKHO
MPOJIOIDKATH JI0 IPUOOPETEHHS TBEPIBIX HABBIKOB B PEIICHUU.

Bo BpeMss wu3ydyeHuss MOIyJs CTYIEHTHl CAMOCTOSITEIbHO BO BHEAYJMTOPHOE BpeMs
BBITIOJHSIOT KOHTPOJIBHYIO padoTy M CAAIOT €€ MPEroAaBaTelio Ha MPOBEPKY 10 3aU4€THOW HEAEIH.
3amaHusg  KOHTPOJIbHOW palOoThl JIOMKHBI OBbITH BBINOJIHEHBI AKKYpaTHO, IOCIEI0BaTEIbHO,
000CHOBaHHE PEIICHHUS M OTBET 00s3aTENBHBI B KAXKIOM 3aIaHUH.

Ha 3auére BBIACHSETCS, TpPEXIE BCEro, OTUETIIMBOE YCBOCHHE BCEX TEOPETHUECKUX H
NPAaKTHYECKUX BOIPOCOB MPOTPaMMBbl M YMEHHE HPUMEHATH IOJYYEHHBIC 3HAHUS K PEIICHUIO
npakTUdeckux 3amad. OmpeneneHus, TEOPEeMBbl, MpaBUia JOJDKHBI (OPMYIMPOBATHCS TOYHO U C
NOHMMAaHHEM CYIIECTBA Jela; PeIIeHNE 3a/1a4 B MPOCTEHIINX CITydasx JOJDKHO BBITOJHSATHCS 0e3
OmMOOK ¥ YBEpEeHHO; BCsKas NHCbMEHHas W Trpaduueckas pabora HOKHA OBITH CHETaHa



aKKypaTHO M 4€TKo. TONBKO IpW BBIMOJHEHUM AITHUX YCIOBHH 3HAHUS MOTYT OBITh NPHU3HAHbI
YJIOBJIETBOPSIIOIIMMU TPEOOBAHUSIM, IPEABABIAEMBIM IIPOIPAMMOH.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHMTh KOHCIEKTHI JICKIWM U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, IPOCMOTPETh PELICHHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSITENIBHO U HAa IIPAKTUYECKUX 3AHATHUAX, @ TAKIKE COCTABUTh ITMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
VK-1; OIIK-2 KonTposbnas padora 1 mo Teme
1 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM IepeMeHHON "
1 YK-1; OIIK-2 KonrponsHas pabora 2 1o reme
"MOYHKIMN HECKOJIBKUX MIEPEMECHHBIX "
1 YK-1; OIIK-2 KonrponsHas pabora 3 1mo reme
"Heonpenenennslii HTErpa.
1 YK-1; OIIK-2 Konrponsnas pabora 4 no reme "
OnpenenéHuplil UHTErpai
1 VYK-1; OIIK-2 Bomnpocs! k 3a4éty NeNe 1-56

7.2. TunoBble 3aJaHUS] MU UHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. KourpoasHas paoora 1 mo reme ''Inddepenuuaiabupie ncuucjieHus GpyHKuun

0/THO¥i mepeMeHHoi""
(HaumeHOBaHUE OYEHOYHO2O CPeOCmea)

Tunosble npuMepsbl 3a1aHUM

3anauva 1
Haiitit iponsBofHbIC v/ — 9Y ranmsix (GyHKIWH, NCTIONB3YS TPABUJIA BEIYMCICHUS
dx
TIPOM3BO/THBIX.
Howmep
Bap. OyHKIMU
a) y=3\)2€3x—25+4+|n64x; 6) Xy:arctgl; B) y:(XeX)XZ;
1 y
r) y=e7cos3X; 0y - 17X L sintx;
1+ x°
y ]
2 a) y:\/Inx+1+In(\/§+1); 6) Inx+e x=xy;  B) y=(1+log, x);
r) y =arctg(sinx)+sinxIncosx; 1) y=arctgIn3x;
1+/x*+1 X+
a) y_\/x2+1—ln(—x J; o) X =y g y:(i/;—l) .
3
r) y=2"" 1 (1-arccos3x) ; 1) Y =3sin2xcos’ x+sin’ x;
xarcsinx X+
a) Y= +In1-x* ; 6) X +2xy+ Yy —4x+2y-10=0; 5) y=(+x2)"";
4 V1- x?
2
) y=arcsinX—=; 1) y= Inarcsinij%In2 x-+arcsinInx;
X




Howmep

Bap OyHKIMU
\/E X 1 X+1 4 4 X 2 X
a) y=—arctg—=+-In=—=; 6) X —Xy+y =¢€"; ) y={1+5"|;
5 ) y=Farctg s i 6 X xyey = w y=fies)
X
r) y =arcsin . n) yY=Inxlgx-Inalog, X ;
) Jar a
8) y=LintgX-1C05% . 5 arctg(x+y)+x’y=e"; ) y=(gx"™;
6 2 2 2sin®x
) y= X’ ;1) y:(X2—2X+2>e4XZ;
In3x
[\2 . A2 ] L
. a) y:lnﬁ; 0) tgy=xy+Inxy; B) y:(sm\/iy;
r) y:2xsinx—(x2—2)cosx; m) y =.Jarctgx —(arcsinx)’:
g a) yzgxlxz—a2 —a?zln(x+\/x2—a2); 0) COSZ<X+y)+exy =X; B)
y:(x2+4)xfz; r) y:(3—23in4x2)5; ) y=vxe“ 4% ;
3, x*+1 1, x-1 1 X— S L
_3 1 = ; 0) y3=XTY, =t :
; a) y L In—— 45 Ins — +>arcgdx )y y B) Yy (+e )
r) y =~1+arcsinx ; ) y=3Ysinix+ =
COS™ X
8) y=————+Intg3x:  6) y’=xy+InL; ) Y=(1—X2)dgxi
10 2sin“ x X
x+2Y _ z
r) y=(—j ;1) yzsln(x2—5x+4)+tg—.
x-1 X
3 .
a) Y= 24x+3-———: 6) y= (e +3f: » y=Insin(2x+5);
" VX +x+1 ( )
X y
r)y=x"; ) tg(;j=5x;
a) y=x"V1-x*;  6) y_48iNX; ) y=arctge™;
12 COS™ X
1
)y = X*; m X—Yy+arctgy=0;
1+ X2 1
=X : 6) Y= ; =arcsin+/1-3x;
) y=x""; 0 y-sinx =cos(x - y);
y 3+ 0x Yy =SINX—XCOSX "
a) Y= ; 0) Y= - ; B) Y=X"INX;
y V3 —4x +5x*

= X%, Y _arctg| 2 |.
ry=x"=; Il)x g v )




Howmep

Bap. OyHKIMU
X in? xInx
y=—. 6 y__ SIn°X ; _ ;
15 Y Ja? - x? )Y 2 + 2c0s? X 5 Y x—1
r) y = (arctgx)"™"; ) (eX —1)-(ey —1)—1: 0;
a) Y= +53x% +1 6) y =2tg®(x* +1); B) y = 320,
16 \/X +1 ( )
y
r) y = (arctgx)"; n y2x=ex;
11+ X2 1 X
=3 . ) y==tg®x +Incosx: y=arctg ———
T R [ Y= Y 1+1-x°
Dy =(x+x); n x* —y® +3axy = 0;
5 1-sinx
=33\/X5+5x4___ 6) y=In —; = arctg(tgx);
ny=@inx)"; g X-y+a-siny=0;
y 55/)(2 s 1 ey y arcsinx
a) Y= —; 0) y= B) Y= ;
19 X V1-x°
X
r) y = (cosx)’; mIny= arctg(;j;
1
a)y:\/x2+1+‘°{/x3+1; 6)y:§tg3x—tgx+x;
20 3_x
B) y:arCtgﬂﬁ; r) y:(cosx)xz; m X—Yy-+e’arctgx=0;
3amaya 2
Haiitu npenensl pyHkuuii ¢ noMmobio npasuia Jlonurans.
H;);\;pr IIpeneinsr
1— cosx Insin x 4
li ; ||m—, H 2xg T
1 RE X + sin2x O ol (2X ”)2 Vi e X
m lim (x+2)"™
. COS MX — COS NX _ I 5-2° _
, | oI ol S E W i, e
r) |in’LX3/(4+|nX),
3 a)"marctgsx, 6)|m2—\/ — tg mx/2

—_— ; B) lim
x—0 X -7 x% —49 x—0 Inix +1i




Howmep

Bap [Ipenensr
H 10 o —3x
) Jim (x%e™).
W _ gy _ . 3-4Ux .
a)|ime_—3X1; 6) Ilm—\/—; B) lim (1-x)"2;
x—0 S|n2 5x x—81 9 _ ,\/; x—1-0
4 . (m
r) lim —=xtgx,
xo™\ 2
2
: . Ax-=1-3
__X—sinx ) . X . X—a,
a : 6) lim——; B) lim tg ——sin ;
5 )leﬂg X —1g x ) x-10  x—-10 ) x—a gZa 2
r) lim (Inx)"*.
. 1—+/cos x _si . .a
a)lim————— 6) lim>—3MX. g) lim (x sm—j;
6 =0 XSin X x—0 X3 X—>00 X
X
0 |im(|n1j .
Xx—+0 X
. 1-cosX In(9 — 2x° _ sin(x-1)
a)lim 0) Iim(_—); B) lim (ctg EJ ;
7 =0 x|J1+x -1 x>2  sin2zx x>l 2
r) |er;(«x+2—2)tg%.
in(1—x) ¥ - X +1
. sin(1—x - . .
a)| ; 0) lim ; B) lim xIn—=;
)XIL? \/;_1 ) x—0 actg 5x ) X—>00 X—1
8 X2 x2—3
r) lim — :
X—>0 +3
a) lim1=2 (a>0); 6) |jm SINX—cosx. B) lim (1—e2x)ctg X;
9 x—0 x—>% |ntgx x—0
F) lim Xsinx.
Xx—+0
. tg3x. . a¥—a™™, . 7X
a)l ; 0) lim=¥—=; B) lim (x—1)g =;
)XTJ tg x ) 40 X ) x—1 (x~1xd 2
10 1 In(2—x)
r) lim [—j .
x=1+0\ X —1
. 1 1
a) L'ﬂ[}( — __zj; 6) limNX ; B) lim X ;
11 sin“x X x>0 3/x x-0 ctgx
1
r) Iirrg(ctgx)m.
X—>!
3 2 i
a) lim> _32X —X+2. 0) Iimw; B) Iim(x”-e*x),n>0;
x—1 X°—7X+6 x—0 X X—>-+0
12 .
r) limx&x.
X—1
| sec® X — 2tgx Inx
13 a) Il ; 0) lim—=;

b

H% 1+cos4x

) . a .
B) lim x"-sin—,n>0;
X

x/ +o0
X—>00 X X—>




Howmep

Bap. [Ipenensr
0 Jim LX)
. 1
a) IimM' 6) lim(1-cosx)ctgx; B) lim x*;
x=0 |nsin X x—0 X—>400
14 .
r) lim x*nx,
X—+0
- X . H H . H sinx «
a) leirll(l—x)-tg?, 0) le_r)TolarCSInx-ctgx, B) limxs"™;
15 g
lim tg 2|
F) x—1 g 4 '
X 1 . . 1
a)lim ——-—|; 6) limInx-In(x—1); B) 1im (2+ X)inax;
16 x> x—=1 Inx x—1 X—>+20
1
- 2 ;
T) Llig(1+x ) :
i 2
i ™ . 2x°+1
a) Ilrrchosxa smx; 0) |irr01 X;zx; ) XIlm 1 :
17 X=! X X—> ctg— X5 —
2
0 lime
1
a) lim X ; 0) Iimezx-tgf; B) Ilm(ctg éjmx,
x—1 . X—>00 X X"
18 1-sin— 2
X 3x
r) Iim(—j :
x=2\ 54X
T
a) Iimw; 0) Iim(l—izj ; ) lim X :
19 x>0 X —sin X X0 X x—0 X
ctg—
2
r) “mtgln(3x—25)_
X—>2 ex+3_ex +1
. X T X—2
lim| —- : 6) limle* —e ). : limvx+2-2]
Y xJ[ctgx Zcosxj’ ) limle” —e)-ctgx:») Hz( [
20 2
: X, 37X
lim| ctg —-tg— |.
xal( g 2 g 2)
3amauva 3
Haiitn Haubonbinee 1 HaUMEHbIIIee 3HaYeHNsT PyHKIHUU y = f(x) Ha oTpeske [a,b].
Howmep
Bap. OyHKIMSA, OTPE3OK
1 f(x)=x*-12x+7,  [0,3].




2 f(x)=x"-@3)+2,  [0,2].
3 f(x)= (\/§/Z)>< +COSX, {0, %} .
4 f(x)=3x‘-16x°+2,  [-31].
5 fx)=x"-3x+1  [1/2,2].
6 f(x)=x*+4x,  [-22].
7 f(x):<\/§/2)><—sin X, {O, %}
8 f(x)=8x-x*,  [-14].
9 f(x)=3-2x%,  [-13].
10 f(x)=x—sinx, [~ 7, 7]
X+6
12 f(x)= = x+cosx, [%n}
X—-3
13 ( ) X2+16’ [_5 5]
14 f(x)==x-sinx Bﬂ 27;}
X+3
15 f)=——. _[—3 7]
16 f(x)==x+cosx —gﬂ',—ﬂ':|
X—5 -
17 W= b
18 f(x)==x-sinx, ~2z —n}
X—4 -
19 f(X):X2+9, [_4 6]
20 f(x)= = x+cosx, [— 21 ——71'}
3anava 4
[TpoBecTu nosgHOE MCCIeT0BaHNE U TOCTPOUTD I'padUKK PYHKIHH.
Howmep OyHKIUU
Bap.
1 a) y=—2—; 6) y=2.
X" +1 X




Howmep

Bap. DOyHKIUU
2 a) y = [“_’;j . 6) y:In(2x2+3).
X 34X
3 a)v=(x_1)2; 6) y=X€
4 yy=2XL 6yt
a) y= ; = .
x-17> Y e
5 a) y= zxz_l; 0) y =x—In(x+1).
1
6 a) y= < 3 0) y=er2.
2(x+1)
3 1
7 a) y =~ :16; 6) y= -
8 a) y= (Xtij . 6) y=x"Inx.
8 _ 1
9 2 y=X"1 6 y=in2.
2
10 a)y:m; 0) y=x—Inx.
2 1
1 ) Y i x+1 6)y:ezx—l'
3_ 1
12 a) y:X4X21; 6) yzln%
x3 1
13 Q) y=——; 06) y=—T"_.
)Y 2(x+1) )Y e’ -1
14 a) y— X +16. 6) y=x’Inx.
X
2 —
15 a) y:xzx_l; 6) y=x%e"
16 X+2 2.
a) y= 1) 0) y=x-Inx.
2x-1
17 a) y= ( 1)2, 0) y=x—-Inx+1.
1
18 )y ( )2’ 6) y ex+2
19 (1 j; 6) y—5".
X— X
20 a) y= X+1; 6) Y= In(2x2+3).

KpaTKOC OMHCAHUEC U PErJIAMEHT BbBINNOJHCHUSA




KontponsHast pabora 1 mo teme "/luddepenuumanpupie uUcUUCIEHUS (QYHKUUU OTHON
HEPEMEHHOIN" BBINOJHAETCA CTYIEHTAMU CaMOCTOSITEJIbHO BO BHEAYyIUTOPHOE BpeMsl U JIOJDKHA
OBITH CllaHa MpENoAaBaTEII0 Ha MPOBEPKY A0 3a4€THOM Henenu. Ha BbINOSHEHHE KOHTPOJIBHOU
pabotbl oTBoAMTCS 18 yacoB. Homepa BapraHTOB KOHTPOJIBHBIX 337a4 OMPEAEISIOTCS C OMOILBIO
TabmuIpl 1, mpuueM HOMEpa BapHaHTOB KOHTPOJBHBIX 3a7a4 | M 4 HaxoJsaTca MO mepBoil OykBe
(damMuIuK CTyJEHTa; HOMEp BapuaHTa KOHTPOJIbHOH 3a/auu 2 HaXOIUTCS IO IepBOi OyKBe MMEHU
CTyJEHTa, HOMEp BapHaHTa KOHTPOJBHOM 3aauu 3 HaXOoAMTCS MO IepBoid OyKBE OTUECTBa
CTYZCHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0.4 II P c | T,1 Yy (ORC] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBHITOTHEHUH KOHTPOJBHBIX PadOT HEOOXOAMMO CTPOTO MPUICPIKUBATHCS YKa3aHHBIX
HHWKC IIpaBUJI. Pa6OTLI, BBLINTOJIHEHHEIE 0O€3 CO6JHOIIGHI/I$I 9THUX IIpaBHJI, HC 3aYUTBIBAIOTCA H
BO3BPAILAIOTCS CTYJICHTY JUIsl IEpepadOTKH.
1. Kaxxnast KoHTpOJbHAs paboTa J0HKHA OBITh BBIMOJIHEHA B OTJIEIBHON TETPaA B KIETKY CHHUMU
WIN YepHBIMH uYepHWIaMu. HeoOXoauMo ocTaBisATh MO IMPUHON 4 - 5 cM aiusd 3aMedaHuid
pelieH3eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPAaW JOJDKHBI OBITH SCHO HANMCAaHbl (GaMWUIHA, UM U
OTYECTBO CTYICHTA, HAa3BaHWE TUCIMILUIMHBI, HOMEP KOHTPOJIGHOW pabOTHI; 371eCh K€ CIeIyeT
yKa3aTh Ha3BaHWE Y4EOHOTO 3aBEICHUS, JaTy OTCHUIKM pabOThl B MHCTUTYT M aJpec CTyaeHTa. B
KOHIIE pa0OThI CIeAYeT MOCTaBUTh 1Ty €€ BBIMOJIHEHUS U MOANNCH CTYJACHTA.
3. B paboTy n0KHBI OBITH BKIIFOUEHBI BCE 3a]1a4M, YKa3aHHBIE B 33JJaHUHU, CTPOT'O 10 MOJOKEHHOMY
BAapHaHTYy. Pemenns 3aa4 HaJ0 pacrojiaratb B MOpAAKE BO3paCTaHUA UX HOMCPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
uMeeT oOmyro (QOpPMYIHPOBKY, TO, NEpPENHCHIBas €ro, Ccleayer oOIIue JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH U3 CBOEro BapuaHTa. He creayer mnpucTynarb K BBIOJIHEHHIO
KOHTPOJIPHOTO 3aJ[aHusi, HE peIIMB JOCTATOYHOTO KOJMYECTBA 3agad [0 Marepuany,
COOTBETCTBYIOLIIEMY 3TOMY 3aJlaHuio. ONBIT MMOKa3bIBAET, YTO Yallle BCEr0 HEYMEHHE PEIIUTh Ty
WM HMHYIO 3aJla4yy KOHTPOJIBHOI'0 3aJdaHHs BBI3BIBACTCA TEM, YTO CTYACHT HC BBIIIOJIHHII 3TO
TpeGoBaHUE.
5. B mpopeneH3npoBaHHOH paboTe CTYACHT [OJDKEH HCIPABUTh OTMEYEHHBIE PEICH3EHTOM
OIINOKHU 1 YUYECTh €ro pECKOMCHAAIIUN U COBCTHI. PGIICH3I/II/I IMO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOEHHsI COOTBETCTBYIOLIETO pa3zeiia Kypca; YKa3bIBalOT HAa HMMEIOIIMECS y Hero npoOenbl, Ha
)KeJaTeJIbHOe HampaBJIeHHEe pabOThI; MOMOTalT C(HOPMYIHPOBATH BONPOCH! JJISi MMOCTAHOBKH HX
nepes mpernojaBaTeneM. 3a4TeHHbIE KOHTPOJIbHBIE Pa0OThl MPEIbSBISIOTCS CTYIEHTOM IMPH cladye
3a4eTa WM 3K3aMeHa.

Kpurepum ounenku:
- OILICHKA «3a4TEHO» BBICTABIIETCSA CTYACHTY, €CIM IIPaBWIBHO BbINOJHEHO HE MeHee 70 %
3aIaHuH;
- OILICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CIU IPaBUIbHO BBINOIHEHO MeHee 70 %
3aJaHuH.

7.2.2. KonTpoJjbHas padora 2 o teme ""OYHKINUH HECKOJIbKHX MePEeMEHHbIX "
(Haumenosanue OYeHOUHO20 cpeocmea)

Tunossle npuMepsl 3a1aHU
3agaua



Jlano ckansproe rone U = U(X; Y)
1) CocraButh ypaBHenue auHun U = C 1 HOCTPOUTH €€ rpaduk.

2) BHIYMCIUTE C TOMOMIBIO MPAAMEHTA IPOU3BOIHYIO cKansgpHoro mos U = U(X; y) B TOuke A

—_

M0 HAMPABJICHUIO BEKTOpa AB .
3) HaiiTit HaUOOJBIITYIO CKOPOCTh U3MEHEHUS CKAJIIPHOTO MOJIS B TOUKE A.

Homep U =U(X, y) C Koopaunarsl T. 4 | Koopaunatel 1. B

Bap.
V3

1 2 4y 4| -2+ -2 —2+2:0
X“+y +4x+2y | 4 L +2 ZJ ( +2

2 | X +yi+2x-2y | 2 [—E;l—ﬁJ {0;1—§]

2 2
V3.5 V3
2 2 _ _ _1__._ _1__.
3 | X4y +2x-4y | -1 ( 55 2,0
4 | X tyi-x-2y | 7 (%;1—§] {0;1—§]

2 2 == A
5 | X +y +2x+4y | 4 ( R 2) [ 3 ,0]
6 | X' +y -2x+2y | 2 {1.5;—1—§J (0;—1—\@]

2
V3.5 V3
2 4y 2x— - 1-=:= 1-2=:0
7 X“+y -2x-4y | -1 ( i >
8 | X +yi-4x-2y | -4 [E;l—@] 0,1_£
2 2
9 X+ y2—2x+4y | 4 [1+§;-;J 1+§;0

10 | X*+y+2x+2y | 7 (—%;—H—)

11| X’ +y*+6x+4y | -12 [—L—Hﬁ]

12 | x*+y*-6x-4y | -3 [E;l—ﬁ]

13 | X4y —4x+2y | -4 [1+—;——J




Howmep
Bap.

U=U(xy)

Koopaunarst T. 4

Koopauuarsr 1. B

14

X* + Y2 +4x-2y

4 (—1—@;5] {—1—ﬁ;OJ
2 2 2

15 | X*+y°+6x+4y

16 | X' +y*—6x-4y | 4

17 | X2 4y +4x+6y

18 | X +y’—4x-6y | 5

19 | X +y +2x+8y | -1

20 | xX"+y*-2x-8y | -8

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

KontponbHast pabora 2 mo Teme "®OYHKIUU HECKOJbKMX MEPEMEHHBIX' BBIMOIHIETCS
CTYZICHTaMH CaMOCTOSITENIbHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBbITh CllaHa MpenojaBaTesio Ha
IPOBEPKY N0 3a4€THOM Hexenu. Ha BhIMoNHEHHWE KOHTPOJIBbHOM pabOThl OTBOAMTCS 18 uacos.
Howmep BapuaHTa KOHTPOJBHOM 33Ja4M OMNpeAessieTcs ¢ MOMOILIbI0 Tabiauubl 1 M HaxoguTcs Mo
nepBoi OykBe UMEHU CTYJEHTA.

Tabmuma 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, Vv ®D | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BHIMOTHEHUH KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHUACPKHUBATHCS yKa3aHHBIX
HIDKE TIpaBui. Pa0oThl, BBITTONIHEHHBIE 0€3 COOMIONEHUS] JITHX TMPaBWI, HE 3aYUTHIBAIOTCA H
BO3BpAIIAIOTCS CTYACHTY IS IEpepadOTKH.
1. Kaxxnast KoHTpoabHas paboTa T0HKHA OBITh BBIMOJHEHA B OTJEIBHON TETPAIN B KJIETKY CHHHUMH
WIK YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATh TOJNs IMHUPUHOW 4 - 5 cM Ui 3amMedaHuid
pELEH3EHTA.
2. B 3aromnoBke paboThl Ha OOJOXKKE TETPaaul JOKHBI OBITH SICHO HamWCaHbl (pamMuiusi, UM U
OTYECTBO CTYJ/ICHTa, Ha3BaHHUE IUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh Ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelICHUs, JaTy OTCHUIKM PaOOThl B MHCTUTYT W ajpec cTynaeHTa. B
KOHIIE paOOTHI CJIETyeT MMOCTABUTh ATy €€ BHIMOJHEHHUS U TTOANKCH CTYACHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 3a7]a41, YKa3aHHBIC B 3aJIaHUU, CTPOTO IO TOJI0KEHHOMY
BapuaHTy. Pemenus 3a1a4 HaJ0 pacnosiaratb B MOPSIAKE BO3pACTaHUS UX HOMEPOB.
4. Tlepen pelieHreM KakJ0M 3a/1auu HAJ0 MOJTHOCTHIO BhITUCATh €€ ycnoBue. Eciu ycinoBue 3a1aun



uMeeT o0y (OpMYITHpPOBKY, TO, IEPEMHUCHIBAas €ro, CIeAyeT OOIIHMe JaHHbIE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH W3 CBOEro BapuaHTa. He cliegyer mnpucTynarb K BBINOJHEHHIO
KOHTPOJILHOTO ~ 3a/laHUsl, HE pEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad 10 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3alaHui0. ONBIT MMOKa3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTh Ty
WIH WHYI0 3a7a4y KOHTPOJBHOTO 33JaHHs BBI3BIBACTCS TEM, YTO CTYJASHT HE BBITIOJHWI 3TO
TpeOoBaHUE.

5. B mpopeneH3upoBaHHOW paboOTe CTYIEHT JOJDKEH HCIPAaBUTh OTMEUCHHBIE PEICH3CHTOM
OIIMOKH U y4ECTh €r0 PEKOMEHJIAIIMH U COBETHI. PEIleH31H MO3BOJISIOT CTYIEHTY CYJIUTh O CTCIICHH
YCBOEHHSI COOTBETCTBYIOUIETO pa3zeiia Kypca; YKa3bIBalOT HAa MMEIOIIMECS y Hero mpoOenbl, Ha
JKelaTeJIbHOE HaIpaBICHUE Pa0OThI; MOMOTalT cHOPMYIUPOBATH BOMPOCH! JJIsi MOCTAHOBKH HX
nepe]] mpernoiaBareieM. 3auTeHHbIC KOHTPOJIbHBIE PaOOThI IPEIBSIBISIOTCS CTYACHTOM TPHU ClIadye
3a4eTa WM 9K3aMCeHa.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CIM MPaBUIBHO BBITOJHEHO HE MeHee 70 %
3aJlaHul;
- OIIEHKA «HE 3a4YTCHO» BBICTABJISETCS CTYJEHTY, €CIU NPaBWIHHO BHIMOJIHEHO MeHee 70 %
3aJlaHni.

7.2.3. KonTpoJabHuas padora 3 mo reme '"Heonpenenaennblii uHTErpaI’’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBbie MpuMepPHI 3aaHUH
3agauga
HaiiTi HeonpeieneHHbIe MHTETpalbl.

Howmep Bap. HuTterpanet

e"dx 19-4x dx
a)jg\/l o IZXZ +X_3dx,13)[(5x-2)lnxdx,r)jm,

dx
SinX +tgx

2 a) [ x+/3-x*dx; 6)I 6dx B) [ x-cos® (2x)dx; ) |

5x

arctgx +9
a)_[ 1+3 dx 6)J'ﬁdx;3)jln(3+x2)dx;r)

3 dx
J

VX+3+3(x+3)°

2X+ 27
a) [ sin2x~/2-cos’ xdx; 6)] 12

IX + 1+de

V14X

— == _dx;s) J' X - arcsin xdx; r)




Howmep Bap.

NHurerpaist

a)I

sinx dx-6j 4x +31

dx; 8) [(2—x)sinxdx; r)

. 1-cos X 2X° +11x+12
J COSX .
1+cosx
3/ A 1
6 )I Inx dx 6).[de B)I(l Inx)dx; r)j \/—+
W
1—tgx 17 - 2x VX+5
7 a)j p— dx: 6 j—dx B) [(3x+4)cos xdx; r)J.1 \/Fd .
9-2x dx
8 —d 4 .
a) " X; ) [ arcctg(4x )dx; F)I3005x+4sinx
sin 2x 4x —27
———dx;6)| —————dx; In? xdx;
. a)Icoszx+3 )'[ZXZ— -6 B)IX " X0x; 1)
(ﬁ—l)(‘i&ﬁ)dx
T ™
‘ x—13 dx
10 dX: 6) [ "= dx: s) [ x* sin3xdx: |
al)Icosz(x3) )Ix2—2x—8 ] X sin3xdx r)IZSinx+cosx+2
11 a)J‘eszS|n2XdX 6)jarctg\/_dx B)J‘ )-[1+j))((T
12 6)J'e In(1+3e* )dx; B)J‘ﬁd | dx

a)f( xdx

+4)

+1 SinX +tgx




Howmep Bap. Huterpanet
x +3x+3 dx
13 a) ; 0) | x3*dx; B) X;T) :
I\/ / j Ix/x+3+§/(x+3)2
dx xarcsmx x—101
: dx:
y )Icos x(3tgx+1) I J1-x2 )Ix3+2x2+101x R
jx + 1+de
1+ X '
15 jM; 6)jx2e3xdx; B).[LXHd fﬂdx.
4 +sIn3x 1+ cos X
sin xdx X+3 ‘{/_+l)
16 : 6) xarcsm—dx ) —d dx.
I\/cos X I BIx +X° Ii\/_+4E]X
(x+arctgx )dx 3 VX+9
17 a) | o ;6) [ xIn(x* +1)dx; B)I '[1+\/F X
arctg/xdx Xe — 2% +2X—2
;0 i dx; dx;
. I\/—(1+ ) ) [ xsinxcos xdx B)j o r)
I dx
3cosx+4sinx
sin xdx 4x* +3x+50
:6) | X? sindxdx; dx;
19 IS\/3+Zcos )I B)Jx +2Xx* +50x% )
I(ﬁ—l)(fﬁu)dx
a)js—mmxdx;@jxlnzxdx;s)jmd r)
20 X x* +5x°
I dx
2SiNX+COSX+2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

Kontponbras pabora 3 mo teme "Heonpenenennsiii uaterpain. OnpenenéHHbld HHTETpaT
BBITIOJIHACTCA CTYACHTAMU CAMOCTOSATCIIBHO BO BHCAYAUTOPHOC BPEMA U JOJDKHA 6BITI: caaHa
MIPENOIaBaTeNIi0 Ha MPOBEPKY M0 3auéTHOM Henmenu. Ha BhIMOTHEHHWE KOHTPOIBHOM PAOOTHI



otBoauTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 3324 ONPENLISAIOTCS C TIOMOIIBIO TAOJIUIIBI
1, mpuueM HOMepa KOHTPOJIBHBIX 33/ad 2 M S5 HAXOATCs IO nepBoi OykBe (aMMIIMU CTYACHTA;
HOMEp KOHTPOJIbHOW 3amaud 3 HaxXOAMTCA IO TepBoil OyKBE HMEHH CTyAEHTa, HOMepa
KOHTPOJIbHBIX 33Ja4 1 u 4 HaxoJATCs 110 NepBOi OyKBE OTYECTBA CTYEHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0.4 II P c | T,g Yy (ORC] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBITOTHEHUH KOHTPOJBHBIX PadOT HEOOXOAMMO CTPOTO MPUICPIKUBATHCS YKa3aHHBIX
HHWIKC IIpaBuUJI. Pa6OTLI, BBLINIOJIHEHHEIE 0€3 CO6JHOIIGHI/I$I 9THUX IIpaBHJI, HC 3aUYUTBIBAIOTCA H
BO3BPAILAIOTCS CTYJICHTY JUIs IIEpepadOTKH.
1. Kaxxnast KoHTpOJbHAs paboTa J0HKHA OBITh BBIMIOJIHEHA B OT/IETLHOM TETPaau B KIIETKY CHHUMHU
WIN YepHBIMH uYepHWIaMu. HeoOXoauMo ocTaBisATh MO IMPUHON 4 - 5 cM ausd 3aMedaHuid
pelieH3eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPAaW JOJDKHBI OBITH SICHO HANMCAaHBl (GaMWIHS, UM U
OTYECTBO CTYACHTA, HAa3BaHWE TUCIMIUIMHBI, HOMEP KOHTPOJILHOW pabOTHI; 3/1€Ch Ke CIEHAyeT
yKa3aTh Ha3BaHWE Y4EOHOTO 3aBEICHUS, JaTy OTCHUIKM pabOThl B MHCTUTYT M aJpec CTyaeHTa. B
KOHIIE pa6OTI)I CJICAYCT IIOCTAaBUTH AATy €€ BBIIIOJIHCHUS U MoAINuCh CTYACHTA.
3. B paboty 10mKHBI OBITH BKIIFOYEHBI BCE 33/1a4H, YKa3aHHbIEC B 33/IaHHH, CTPOTO IO MOJI0KEHHOMY
BAapHaHTYy. Pemenns 3aa4 HaJ0 pacrojiaratb B MOpAAKE BO3paCTaHUA UX HOMCPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciau ycnoBue 3a1aun
uMeeT o0y (QOpPMYIHPOBKY, TO, MEPENUCHIBAs €ro, CIeAyeT OOIIrMe IaHHbIE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH U3 CBOEro BapuaHTa. He creayer mnpuctynarb K BBITOJHEHHIO
KOHTPOJIPHOTO  3aJ[aHusi, HE PpeIIMB JOCTATOYHOTO KOJMYECTBA 3agad [0 Marepuany,
COOTBETCTBYIOLLIEMY 3TOMY 3aJaHuio. ONbIT MOKa3bIBA€T, YTO Yallle BCErO HEYMEHHE PEUIUTh TY
HJIM HMHYIO 3aJladyy KOHTPOJIBHOI'0 3aJaHHsd BBI3BIBACTCA TEM, 4YTO CTYACHT HC BBIIIOJIHHII 3TO
TpeGoBaHUE.
5. B mpopeneH3upoBaHHOH paboTe CTYACHT [OJDKEH HCIPABUTh OTMEYEHHBIE PEICH3EHTOM
OLIMOKH U y4ECTh €r0 PEKOMEHJIAI[MH U COBETHI. PerieH3uu Mo3BOIAI0T CTYACHTY CYIUTh O CTEIIEHU
YCBOGHHUSI COOTBETCTBYIOIIETO pasfeia Kypca; YKa3blBalOT HAa MMEIOLIMECS Yy HEro mpoOernsl, Ha
KeNaTeTbHOE HalpaBiIeHWEe PaldOTHI; MTOMOTAIOT C(HOPMYITUPOBATH BOIMPOCH UIS IMOCTAaHOBKH X
nepes mpernojaBaTeneM. 3a4TeHHbIe KOHTPOJIbHBIE Pa0OTHI MPEIBIBIAIOTCSA CTYIEHTOM IpHU caayue
3a4eTa WM 3K3aMeHa.

Kpurepum oueHku:
- OILICHKA «3a4TEHO» BBICTABIIETCS CTYACHTY, €CJIM IIPaBWIBHO BBINOJHEHO HE MeHee 70 %
3aIaHuiN;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CIU IPaBUIbHO BBINOIHEHO MeHee 70 %
3aJaHuH.

7.2.4. KonrpoabHas padora 4 no reme '"OnpeneeHHblii nHTErpag’

(Haumenosanue OYeHOUHO20 CPedcmea)

TunoBble npuMepbI 3a1aHNI
3amayga 1
BbrancnuTh onpeeneHHble HHTErpajibl



Howmep Bap.

I/IHTeraJIBI

0

‘ dx
1 - . R d :
a)!xm,@_ij +2X+2,B) !xsmx X; r)jq/ (4—x2)dx
°°In(x +1)dx X dx
2 R A e 2xd
! 1 . ,B)jxsm xxr)j( 25 x ]
16 ! 4
3 ) 3)e*d cos’ X
IWM jﬁ v Jo-aera ”m
A 2 _ sin’ X g o0 For i
lxnx IW x,r)jx\/l X2 dX.
xdx % t xdx
5 a)jl+x !me )!x«/ZS X2dx; r )jm.
% .
6 a) jcos X sin2xdx; 6)j 2; B)jq/(g x*)’dx; r )j \(/jlxn_
In5 _ ] d
7 Y !e \e/e+3dx, j(1+x)\/_’ B) j(Vcos +sinx)’dx; r)
T xdx
L VAX+1
2 7 dx
8 r(x=1)dx, x2dx d (x— y)
a)[ PR 6)I1+X B) jcos x sin® xdx; r”lh/?
v xidx
j = 6) ; B) |(COsX+A/sinx ) dx; 1)
9 oo [ [
IW/(l—x2)3dx.
10 S(x+4)dx. x°dx Sln xdx e_1| 1)
M ooy ”m >fm i
0 N Zsin’ xdx 2 tV4-x*
11 a) I(x+2)e dx; 6)] !(x 1) j - dx.
7
12 2) j(x 5)e*dx; 6) jsm X 0s°® Xdx; B)j )jx 16 — x2dx.
13 2xd xdx : 1) [x°Aa—xPdx.
a)IXCOSXXG)In\/—)Imr)IX X2 dx
0 "asin® xdx 2
14 “dx: 6) [
a)!(x+6)e dx; 6) ! Toosy Y )j1+4sm -




Homep Bap. Uurerpast

Inx Tisin? xdx e x2dx
S Y e R e
COS X 1 X3 In (16 +x*)

16 ) f(x 74 )cos 3xdx; o) jj__dxl . f V1 X;( ? dx
X+ > A/ X2 —

x*dx j'\/—dX e dx

17 2) jxsm2xdx 6)[\/257,3) N !xln -
18 a) j(x+4)e *dx; 6) If/ZTTX I\/ﬂ;r) _Tde
19 a) j arctgxdx; 6) [ \/XS% I D | \/%
20 a) j(x 1)e*dx; 6) jC:’/SSITXdX )ixln r)l\/mdx.
3aziaua 2
BLIMHCITE ITOMab GHIYpEI, OrPaHHUYCHHON 3aaHHbIMH THHHsMH. CIIeTaTh YepTeK
o6nactu
Howmep Bap. VpaBHeHus MM

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. YpaBHeHuUs JIMHUT
11 y = X; y=—X+2;y=X2.
12 y=X3; y:x;y=4X.
13 X=4-y* x=16 -4y>,
14 y=x; Yy=Xx*; y=-2X+3.
15 y=4-x*; y=16 -4x*; y<8x-5.
2 oy Xy = _
16 y_x,y_é,y 8x—15.
17 y=1-x?; yzxz;y2—32x.
18 X=y?; y:x;yZZ—X.
19 x=y* y=x;X+2y-3=0.
20 y=Xx-1, y=1-x*; y=(x-1).
3anava 3
Brrunciants 00beM TCJIa, OTPAHUYCHHOT'O IMTOBEPXHOCTAMHU, 110 U3BCCTHLIM ITOINICPCUHBIM
CCUCHUAM
Howmep Bap. [ToBepxHOCTH
1 2=2-x*-5y*; z=0.
2 z=4+,y*+2z%; x=5.
3 z=5-/x*+4y?*; 71=0.
2 2 4
4 X—+y——z—:1; z=1;z=0
2 3 4
2 2 2
5 X Y 2 9 x=4
4 5 6
6 z=1+4x*+y*; 2=2.
7 y=3+2x2+2%; Y=4.
8 X=3+Yy +27°; x=4.




Howmep Bap. [ToBepxHOoCTH
9 XY LT qo<x<2
1 4 4
10 Xy 7 yog
4 1 9
11 =2-9y*-1617*; x=0.
12 =2-,y*+9z*; x=0.
13 z=1—,/x2+4y2' 7=
4 9 16
15 y=3—-+/X +47°%; y=0
16 XY L T _1y>0;y<2.
4 4 1
17 7=2+X"+9y*; z=4.
18 2=2-X"-4y*:z2=0
19 y:1—x2—4zz'y:0
2 2
20 X—+y—+ =1; Y22
1 4 9

3anaua 4

Boeruncnuth 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOoKpyr ocu OX ¢purypsl,
OrpaHMyYeHHON JTUHUAMH. CenaTh yepTex

Howmep Bap. VpaBHeHHs THHHUI
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. VpaBHeHUs MHHMiE
9 y=4x°; x=-1;y=0.
10 y=1+8x°; x:—%;yzl.
11 y=(x-1)"; x+y=L1
12 y=Inx; x=e.
13 y=1-x*; x+y=1
14 XX+y?=4; y>1
15 X +y' =1, X+y=>1
16 y=X'; y=x
17 y = sinx; y=1,x=o0.
18 X +y'=4; y>x;x=0.
19 y = COS X; yz%.
20 y=e"; y=e;x=0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbnas pabora 4 mo teme "OnpenesieHHbId UHTErpail  BBIMIOJHIETCS CTYIECHTaAMU
CaMOCTOSITENIFHO BO BHEAYAUTOPHOE BpeMs U JOJKHA ObITh ClJaHa MPETo1aBaTelio Ha MPOBEPKY 110
3auétHoi Henenu. Ha BbIMoIHEHHE KOHTPOJIBbHOM padoTsl oTBoauTcs 18 wacoB. Homep Bapuanta
KOHTPOJILHOM 337ayil OIpeeNsieTcs ¢ MOMOIIbI0 TabmuIpl | HaxoAUTCs MO MepBoi OykBe MMEHHU
CTyJIEHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

IIpu BBINOJHEHUN KOHTPOJBHBIX PaOOT HEOOXOIMMO CTPOTO MPHIEPKUBATHCS YKA3aHHBIX
HUKe mnpaBui. PaOoThl, BbINMOJIHEHHbIE O€3 COOMIOACHMS 3TUX MPaBWUI, HE 3aUUTHIBAIOTCS M
BO3BPALIAIOTCA CTYACHTY Ul EepepadOTKH.
1. Kaxxnas koHTposbHas paboTa JOKHA ObITh BBIIIOJHEHA B OTAEIBHON TETPaau B KIETKY CUHUMHU
WIA YepHbIMH depHHIamMu. HeoOXoaumo OCTaBiATh Moy MUPUHOM 4 - 5 cM ais 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaad JOJDKHBI OBITH SICHO HANMCAHbl (paMUIIHs, UMS U
OTYECTBO CTYAEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJIbHOW pabOThl; 3/1€Ch KE CIEAYyeT



yKa3aTh Ha3BaHME y4yeOHOTO 3aBEEHUS, ATy OTCHUIKMA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OTHI CIIEYET MMOCTABUTh ATy €€ BHIIOIHEHUS U OANUCH CTY/ACHTA.

3. B paboTy n0mKHBI OBITH BKIFOUEHBI BCE 3a/1a41, YKa3aHHBIEC B 3aJJaHUU, CTPOTO 10 TOJI0KEHHOMY
BapuaHTy. Penenus 3amad Hajo0 pacronaraTh B OPSIKE BO3PACTaHUS UX HOMEPOB.

4. Ilepen penieHneM Kax/101 3a1a4y HaJJ0 IOJHOCTBIO BBINKCATh €€ ycnoBue. Ecnu ycnoBue 3agaduu
uMeeT o0myro (OpMYIHPOBKY, TO, IEpENUCHIBas €ro, CIEAyeT OOIIMe JaHHbIE 3aMEHHUTh
KOHKPCTHBIMU, B3ATBIMHU K3 CBOCI'O BapHaHTa. He CJICAYCT MNpUCTylNaTb K BbIIIOJIHCHUIO
KOHTPOJIFHOTO  3aJaHusi, HE peIIMB JOCTATOYHOTO KOJHMYECTBA 3agad [0 Marepuany,
COOTBETCTBYIOLIIEMY 3TOMY 3aaHHio. ONBIT MMOKa3bIBAET, YTO YaIlle BCETO HEYMEHHE PEIIUTh Ty
WIM WHYIO 33/1a4y KOHTPOJBHOTO 3a/JlaHHs BBI3BIBACTCS TEM, YTO CTYACHT HE BBIIOJHWI 3TO
TpeOOBaHHE.

5. B mnpopeneH3npoBaHHOH pabOTe CTYIEHT JODKEH HCIPABUTh OTMEYEHHBIC DPELCH3EHTOM
OIINOKH U YUYCCTh €ro pCKOMCHAAIIUN U COBCTEI. P€H€H3I/II/I MO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHU
YCBOCHHUSI COOTBETCTBYIOIIETO paszeiia Kypca; YKa3blBalOT Ha MMEIOLIMECS Y HEro npoOernsl, Ha
JKeNaTeIbHOe HaIpaBiIeHUE Pa0OOTHI; MTOMOTAOT C(HOPMYITUPOBATH BOIMPOCH JUIS MMOCTAaHOBKH HMX
nepes npernojaBaTeneM. 3a4yTeHHbIE KOHTPOJIbHbIE PAa0OThI MPEABSIBISAIOTCS CTYIEHTOM IIpH claye
3a4eTra WIK 3K3aMEeHa.

Kpurepumn oneHku:
- OLEHKAa «3aYTEHO)» BBICTABJISETCSA CTYIEHTY, €CIM IpPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aaH1I;
- OLEHKAa «HE 3a4YTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM IpaBUIbHO BbITONIHEHO MeHee 70 %
3aJaHUH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne B .
OIIPOCHI K 3a4€T
n/n p y
1 |Yro takoe npousBoaHas pyHkuuu. KakoB ee reoMeTpu4ecKuii CMBICIL.
2 [Ipou3BosHas CyMMBbI, MPOM3BEAEHUs, YAaCTHOro IBYX (GyHKuMH. [IpomsBopHas croxHON

¢bynkuuu. [Ipumep.

3 [TabGnuua npou3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHH.
Urto takoe nuddepennman pynkiuu. Gopmyna ero Beruucienus. Tadnuma auddepeHnnanos

4 |ocHOBHBIX. 3neMeHTapHbIX (yHKIm Mcnonp3oBanue nuddepeHnrana B MPUOTHKEHHBIX
BerunciacHusX. [Tpumep.

5 |IlpousBoansle u quddepeHnnans BHICIINX MOPSIKOB.

6 HeoOxonuMple W JOCTaTOYHBIE YCIIOBHMSI BO3pacTaHuss W yObIBaHUA U depeHIupyeMoil
(yHKIIH.

7 Uto Takoe OKcTpeMymbl (min u max) ¢Qyakuud. KakoBel HeoOXoauMble YCIOBUS
CYILIIECTBOBAHMS 3KCTPEMYMA.

8 |docraTrouHble yCIOBHE CYIIECTBOBAHHUS MiN U mMax.

9 [Teopemsr Poms, Jlarpanxa, Komm.

10 |[[TpaBuna JlonmTains pacKpbITHS HEOTIPEICICHHOCTEH

11 Dopmyinel Teitnopa u Maxiiopena 11t gyHkuuu f(X) U UX UCHOIB30BAHUE IS BBIYMCICHUN
BHauYE€HUN (QYHKIMH C 3aJaHHOW TOYHOCTBIO.

12 [loHsATHE BBINYKJIOCTH M BOTHYTOCTH rpaduka ¢yHKuun B TOouke. HeoOxoaumele u
TOCTAaTOYHBIE YCJIOBUS BBIMYKJIOCTH (BOTHYTOCTH) rpaduika GyHKIMH B TOUKE.

13 [Touku nepern6a rpaduka GyHKINHU. Y CIOBHE CYNIECTBOBAHMS TOUEK TIepernoa.

14 AcumnToTl rpadpuka QyHKuuu. BeprukampHble acumnrtoTsl. [Ipumep. HakionHble
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

15 |laTtb onpenenenue GyHKINU IBYX, TPEX, N epeMeHHBIX. [Iprumepsl.
Uto Ha3bpiBalOT 00JacTbio oOmpeneneHus (YHKIUU HECKOJIbKHUX MepeMeHHbIX. Kak

16 |reoMeTpuYEeCcKH MOXKHO MPEACTABUTH 00JIACTh ONpeeseH!s] GYHKIUHU ABYX MepeMeHHBIX. UTo
sBiisieTcsl TpadukoM QYHKIIUU IBYX IEPEMEHHBIX U KaK €r0 MOCTPOUTb.

17 UTo Ha3pIBaeTCs YaCTHBIM IPUPAIICHWEM U YaCTHOM MPOM3BOAHON (YHKIMHM HECKOJIBKUX
nepeMeHHbIX. Kak HaxoaT yacTHele pon3BoaHble. [Ipumep.
UTo Ha3bIBalOT MOJHBIM MpUpAlleHueM U MOJHBIM AudQepeHnanoM QyHKIMH HECKOJIbKUX

18 |nepemennbix. @opMmyrna Ui BEIUMCIEHUS MOIHOTO tuddepeniuana. Mcnoab30BaHHE MOTHOTO
b depennmana s npubIKeHHbIX Beiuucienui. [lpumep.

19 [YactHble NpoU3BOIHBIE OT CIOXKHON (PYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.

20 |YacTHbIe TPOM3BOIHBIC OT (PYHKIIMU HECKOIBKHX IIEPEMEHHBIX, 3aJJAHHON HESBHO.

21 [YactHbie npon3BoaHble BeIcIHX nopsakoB @HIT. CmentanHbIe MPON3BOIHBIC M HX CBOWCTRBO.

22 luddepennmanst Boicunx nopsiiko GHIIL

23 |KacarenpHas TUIOCKOCTh M HOPMAJTb K TIOBEPXHOCTH.

24 UTo Ha3BIBAIOT TOYKOW MaKCUMyMa (MUHUMYMa) GYHKIUU HECKOJIBKUX MEpeMEHHbIX. KaKkoBbI
HE00XO0IMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCHMyMa M MUHUMYMa.

o5 JlocTaTouHbIE  yCIIOBHS CYWECTBOBAHHA MMHHMYMa M MakcMMyMa (GyHKIMH  BYX
[IEPEMEHHBIX B CTAIIMIOHAPHON TOUKE.

2% 'YcnoBHbBIN 3KkcTpeMyM. MHoxuTenu Jlarpanxka. @ynknus Jlarpanxa. Kak HailTH yCIOBHBIN

DKCTPEMYM.




n/n

Bonpocsl k 3auéry

27

[TepBooOpasHas 1 HeolnpeaeaeHHbINH naTerpan i Gyakmuu f(x). [Ipumepsr.

28

CBolicTBa HEONIPEIETIECHHBIX MHTEIPAJIOB.

29

Ta6n1z1ua HCOMPCACIICHHBIX HHTCI'PAJIOB.

30

uterpupoBanue 3ameHol nepeMmeHHou. [pumep.

31

WNurerpuposanue no yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIOTCS 9TUM METOIOM.

32

[Ipocreitmue npo6u 1,2,3,4-oro Tuna, MHTErpupoBanue apoodei 1,2,3 tuma.

33

aTerpupoBaHie panMOHATNBHBIX (DYHKIMHA. (TPEICTaBICHUH HENPAaBWIBHOM JPOOHO-
palMOHAIBHOM (DYHKIMK B BUJE€ CYMMbl MHOI'OWIEHA M IPaBUIbHON APOOHO-pallMOHAIBHOM
(byHKIMHU; TeopemMa O MPEACTABICHUU NMPaBHILHON IPOOHO-PAIMOHAIBHONW (YHKIIMU B BUIEC
CYMMBI IIPOCTEHIINX TpOoOeit).

34

HTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKITUH.

35

HTerpupoBanue upparoHaibHbIX (PYHKINH.

36

UTo Ha3bpIBAIOT MHTErpalbHON cymMMol (DyHKUIMU 3a7aHHOW Ha oTpes3ke? Kak ee coCTaBUTH.
[ Ipumep.

37

Uto Takoe onpesenenHblii nuterpan? Kakos ero reoMeTpruueckuii CMbIC?

38

CBolicTBa OIIPCACIICHHOI'O HHTCTpaJia.

39

[Ipon3BogHast OT OMpENEIEHHOr0 MHTErpaja 1Mo BepxHeMy mpeaeny. CBs3b ONpPENEICHHOIO
MHTErpasia u NepBooOpa3HOM OT MOAUHTETPATbHON QYHKIINU.

40

Dopmyna Herotona-JIelOHUIIA JUIS BBIYMCIICHHS OINPEICIICHHOTO WHTETpajia M YCIOBUE €€
MCII0JIb30BaHUS

41

3amMeHa epeMeHHOI B OIPE/ICJICHHOM HHTErpase.

42

I/IHTGFpI/IpOBaHI/Ie 110 4aCTAM B ONPCACIICHHOM MHTETPAJIC

43

Brruncienue miomanaeid MIOCKUX (I)I/Il“yp B TIPAMOYTOJIbHBIX KOOpAWHATAX C ITOMOIIBIO
OITPCACIICHHOIO MHTCTpajia.

44

BrruncieHue niomanmu CCKTOpPAa B HOJIHpHOﬁ CUCTCMC KOOPpANHAT

45

Bpluncienue JIMHBI AYTH KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPIMHAT.

46

Brruncienre oobeMa Tena mo rJiomaasaM NOICpPECIHbIX Ce4YeHUI

47

Brrancienrne oobema Tena BpallCHUS C TIOMOIIBIO OIMIPEACIICHHOI'O HHTEIrpajia

48

HecoOcTBEeHHBIC HUHTCrpajbl C OECKOHEUHBIMU npeaciaMu. Kakme u3 HUX Ha3BIBAIOT
CXOOAIINMMUCH, KAKHC paCXOI[HIJ_[I/IMI/ICSI? HpI/IMepLI.

49

HecoOcTBeHHbIE MHTErpaibl OT (YHKLUHU, UMEroIeld pa3pbiB 20ro poaa. Kakue uHTErpasnsl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PACXOASIUMUCS?

50

[Ipy3HaKW CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB C OECKOHEYHbIMH IMpeAesamMu U

HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMHA, MIMEIOLINX Pa3pbIBbI 20I0 poja

7.3.2. Kpurepuu u HOPpMBbI OLlEHKH

dopma
NpoBeIeHUs!
Cemectp . Kpurepun u HOpMBbI OLIEHKH
MPOMeKYTOYHOM
aTTecTaluu
CTyneHT moy4mt 3a4€T 110 BCeM
KOHTPOJIbHBIM paboTaM cemMecTpa,
«3a4TEHO» MPaBWJIBHO PELINII 3a/1auy OuseTra
1 Jaus M OTBETWJI XOTA OBbI HA OJIUH
et TEOPETUUECKHI BOMPOC OmieTa
CTyneHT He MoIydut 3a4€T XOTs
«HE 3aYTEHO» OBl IO OIHOM U3 KOHTPOJIbHBIX
paboT cemecTpa WK HE PEIINII




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

3ala1y Oujera Wid HE OTBETHI HU
Ha OAWH U3 TCOPECTUUYCCKUX
BOITPOCOB ounera




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,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAy4YHO
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

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

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Briciras matematuka : yueonuk / C.B.
PxeBckuil. - 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”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocodue /

O.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mox pen. JI.H. XXyp6enxo,

I'.A. HukonoBoii. — Mockga : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TeKcCT : 3IeKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

Matemartuka B mpuMepax M 3ajadax : yueo.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenxo, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicmiee
obpasoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arnaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
HaumeHoBaHue
NMPaKTHUKYM, IP.) 3EC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI1 1O BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TunoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 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
JOCTYyTA: JIJIsl aBTOPH3. TOJIb30BaTeNeH
2 ®unumnosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYuebOHOe mocodue 2015 9bC
Cepreena /I.B., ®ununosa, [.B. Cepreena, “ZNANIUM.COM”
Cnob6oxackas U.H. N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIN. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueOHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) T'ox m3panus ounoaunorexe /
n/n MeToaHuYecKoe mocooue,
OPAKTHKYM, 1p.) HaunMeHoBaHHe
P » AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., Beicmas matemaruka. Yacte | : yueOnoe Y4ebGHoe mocobue 2016 3BC
EpmakoBa I'. M., noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix. —  Philadelphia:  Clarivate  Analitics, 2016—- . — Pexum jgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnexrponnsiii pecype] : pedeparuBHas 0aza manusix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000— . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum poctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. aHri.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexum noctyma : neicon.ru/resources/archive. — 3ar.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI JloroBopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMEILEHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

YueOnass ayautopuss s npoBedeHus | CTONBI YYeHUYECKHUE JBYXMECTHBIE U
3aHATUN  JICKIIMOHHOTO  THUMA. Y4eOHas | TPeXMECTHbIS (MOHOOJIOKH) ,CTOJ
aymuTOpUsl  JUISL  TIPOBEICHUS  3aHATHH | MpPeroaaBaTelbCKuH, CTYyT
CEMHHAPCKOTO TUIIA. Y4ueOHas ayIMTOPHS /IS | MPENoIaBaTeIbCKUH, JOCKa ayJuTopHas
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BBITIONTHEHUS | (MeoBasi)

KYpPCOBBIX Pabo0T). YueOHas ayauTOpus IJis
MIPOBEJICHUS] TPYIIOBBIX M WHIMBUAYAIbHBIX
KOHCYNbTAlui. Y4eOHass ayauTopust Jis
MIPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npomexyrouHoii arrecrarmu (I'-440)

VYuebnas ayautopuss ans  mposeaenus | Cron IIpenoAaBaTeIbCKUM., Croubl
3aHATUA CEMHUHApCKOro THMHa. YueOHas | ydeHHueckue (HauepTaTesbHbIE) , CTYJbS,
ayUTOpHUs Il KypCOBOI'O IPOEKTUPOBAHMS | 1OCKA ayJUTOpHAas (MeIoBast)

5 (BBITIOJTHEHUST KYpPCOBBIX paboT). YueOHas
ayIUTOpUsl JUIsl TPOBEICHUS TPYNIOBBIX U
WHJIMBUIYAIbHBIX KOHCYJbTAIMi. YdeOHas
ayquToOpUsl Ul IIPOBEINCHUS  3aHATUH
TEKYIIET0 KOHTPOJISI U  MPOMEKYTOUHOMN




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NOMeIeHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

arrectanuu (I'-405)

[Tomenienue 11s1 caMOCTOSATENbHONU pPabOThI
crynentos (I'-401)

Crobl YUYEHHUYECKHE, CTYJIbS
yueHuueckue, I[IK ¢ BbIXOgOM B cCeTh
HNutepHer




