MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.0.13.02

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Boiciiasi matematuka. ludpepeHunaibHoe 1 MHTErPajbHOE HCHHUCTIEHUS

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAINPABJICHUIO TIOATOTOBKU
11.03.04 DnexTpoHNKa U HAHOJIEKTPOHUKA

HaIpaBICHHOCTH (TIPodHIIb)
PoGoToTexHnuECKHE CHCTEMBI

dopma o0ydeHus: 3a09HAs
I'ox nabopa: 2022
Oomras Tpynoemkocth: 6 3E

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 2

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexuun 4 4
JlaGopartopHble
[IpakTnueckue 6 6
IIpoMexyTouHas aTTeCTalUs 0,35 0,35
KonTaktHas pabora 10,35 10,35
CamocrosTenbHas padora 197 197
KoHTpob 8,65 8,65
Hroro 216 216

[OKYMEHT MOAMNUCAH

SNEKTPOHHOW MOAMNNCHLIO

CepTtudumkat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnageneu: YTeeBa Po3a AsepbaeBHa
[OeiicTButeneH: ¢ 14.11.2022 no 14.11.2023




Pabouyro mporpamMmy cocTaBuiI:
JIOLIEHT, TOIEeHT, K.I.H. KpsioBa C.A.

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTIINHBL:

OtcyTcTBYET

Penensent

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamMma mucuuminHbl coctaBiieHa Ha ocHoBaHuK PI'OC BO u yyeOHOTrO 1iaHa
HanpasyieHus noarotoBku 11.03.04 DnekTpoHNKa 1 HAHORJIEKTPOHUKA

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JMCHUILUIMHBI 10 «27» aBrycra 2027 r.

COI'JTACOBAHO

3aseaviommii kabeapon "IIpoMblluIeHHAS 3JIEKTpOHUKA"

« » 20 T. A.A. llleBioB
(noonuce) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Briciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokou 3acenanust Ne 1 ot «27» aBrycra 2021 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb OCBOCHHMSI MUCHMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH s
I[aJIBHeﬁH.IeI‘O HCIIOJIb30BAHUSA B APYIUX O6J'IaCTSIX CCTCCTBCHHOHAYYHOI'O 3HAHUA W JUCHUIINIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWN 110 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TIOATOTOBHUTL K H3YUCHUIO U [MPUMCHCHUIO MATCMATHYCCKUX MCTOAOB B
poeCcCHOHATIBHON JEATSIHOCTH, K CAMOCTOSATEILHOMY H3YUYCHHIO TE€X Pa3/IelioB MaTeMAaTHKH,
KOTOPbIE MOTYT MOTPEOOBATHCS JOMOJIHUTEIBHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTMYECKOTO W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKaIaBpa.

2. Mecto aucunminnsel B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyeTcsl MaHHas JUCIUILIMHA!
"BpIciiasi MaTeMaTHKa. DJIeMEHThI BBICHIEN aareOpbl H T€OMETPUM .

JIMCUMIUTUHBL U TMPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: "Boicias matematuka. M30paHHbIe pa3jielnibl Beiciied MaTeMaTuku'", "®Ou3nka.

MonexkyusapHas ¢usuka', "Mexannka. Teopernyeckas MexaHuka' .

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmupyeMbie U
KOHTPOJIHpYeMble Mrikaropet AOCTHACHMA Inanupyemsle pe3yJibTaThl
KOMIIeTeH Ui
KOMIIeTEeHIIUH o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
OIIK-1 Criocoben OIIK-1.1. Ucnonssyer | 3HaThb:
IPUMEHSATh OCHOBBI 1. OcHOBHblE NOHATUS MaTEMAaTUKH,
€CTeCTBEHHOHAYYHBIC U | €CTECTBEHHOHAYYHBIX U | METOJIBI PEIICHHUS 3a/a4, a TaKkKe HX
OO0IIEenHKXEHEPHbIE 0O0IIeNHKEHEPHBIX HayK, | OpWIOXKEHUsT B MNpodecCHOHATbHBIX
3HAHUS, METOJIBI METOZIOB  MaTEMaTHYECKOTO | JUCHUIUIMHAX, METOJBI cOOpa aHaim3a
MaTeMaTHYeCKOro aHau3a U MOJEIUPOBaHUS B | U 00pabOTKU MH(DOPMAIUH.
aHaiu3a u npodeccuoHanbHOM 2. MeTtonpl pemeHus MaTeMaTHIECKUX
MO/JICJINPOBAHUS B NEeSITETbHOCTH. 3aJad IO YHUCIOBOIO WJIHM JpPYyroro
npogeccuoHaTbHON OIIK-1.2. [Tpumensier | Tpebyemoro  pesynprata (rpaduka,
JeSTeTbHOCTH €CTECTBCHHOHAYYHbIC U | GOPMYJIBI U T.II.)
oOmienHxeHepHble  3HaHMs, | 3. OcHOBBl AupdepeHurpoBaHUs U
METOABl ~ MAaTeMaTHYECKOTO | HHTETPUPOBAaHUS (YHKIHUHA OIHOU U
aHalu3a U MOJEITUPOBAHUS B | HECKOJBKUX  IE€PEMEHHBIX, TEOpUHU
npodeccuoHanbHOM (GYHKIMH KOMIIJIEKCHOTO IEPEMEHHOTO.
IesITEIbHOCTH. YMmern:
OIIK-1.3. JlemoHcTpupyer 1. Pemate TUMOBBIE MaTeMaTHYECKUE
BJIaJICHHE HaBbIKAMU 3aaun
IPUMEHEHHS 2. CaMOCTOSATENIbHO MaTeMaTHYeCKU
€CTECTBEHHOHAYYHBIX U KOPPEKTHO CTaBHTH
06HICI/IH>KGHGPHHX 3HaHUH, €CTECTBEHHOHAYYHbIC 3a1a4u,
METO/I0B MATEMAaTUYECKOTO | MPOBOJAUTH CTPOTHE MaTeMaTHUECKUE
aHaJIN3a U MOJICIIMPOBAHUS B | PacCysKIEHHS.
npodeccuoHaIbHON 3. OnepupoBaTh abCTpaKTHBIMU
JeSITeTbHOCTH 00BEKTaMU U KOPPEKTHO HCIIOJIb30BATh
MaTeMaTHYECKHUE TOHSITHS CHMBOJIUKY




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(K01 ¥ HAMMEHOBAHUE)

NHIuKaTOPHI 10CTHKEHUS
KOMIIeTeHI Ui
(Koa ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yabTaThl
o0yueHust

JUISL BBIPDAKEHUS KOJMYECTBEHHBIX U
KaYeCTBEHHBIX OTHOLLIEHUN 0OBEKTOB.
4. IlepeBoauTh MH)KEHEPHbIE 33J1aUM C
OMMCATEIbHOIO  SI3bIKa Ha  A3BIK
MaTeMaTUKH, TMPUMEHATH  METOJbI
MaTeMaTUYECKOTo aHaym3a IE
pellIeHNs NHXEHEPHBIX 3a7a4

5. OmepupoBaTh ¢ KOMILIEKCHBIMH

4lClIaMy, Qg depeHIpoBaTh
GyHKIMM ~ OIHOM M HECKOJIBKHX
NEepPEMEHHBIX, KOMILJIEKCHOTO

nepeMeHHoro, auddepeHupoBaTh u
UHTCTPUPOBATh  (PYHKIHH  OJTHOM
HIEPEMEHHOM u byHKIHUN
KOMIUIEKCHOT'O TTEPEMEHHOTO.

Baanern:

1. Metomamu MaTEeMaTHUECCKOTO
OIIMCAHMS THUIIOBBIX 3a7a4 u
WHTEPIPETALUU MOJIyYEHHOTO
pe3yIbTara.

2. Crocobamu HAaIJISHOIO
rpaguIecKoro MIPEACTABICHUS
pPe3yIbTaTOB UCCIICTOBAHMUS.

3. Hapwikamu MIPUMEHEHUS
COBPEMEHHOTO MaTeMaTH4eCKOI0
MHCTPYMEHTapUs JUIS peuieHus
MaTeMaTUYeCKHX 3a1aq

4, MareMaTH4eCcKon JIOTUKOMH,
HeoOxonuMol Uit popMHUpOBaHUS
CY)KIGHUH TI0  COOTBETCTBYHOUIUM
npo¢eCCHOHAIBHBIM MTpoOIeMaM




4. CTpyKTYypa 1 coJep:KaHue TUCHUIIMHBI

®DopMbI TEKYLIETO

napamerpuuecku. Jlorapudmuueckoe
nuddepeHnrpoBanme

Bux . HaumeHoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHUB, 4.
paBoTLI (yueoHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeICTBA)

Monyinb 4 Beenenue| Jlek 1 Oynkuus. [lonaTne, OCHOBHBIE 1 2 - -
B MaTeMaTHYECKUI XapaKTepUCTUKH, CLIOCOOBI 3aaHuUs.
aQHaAIIN3 OcCHOBHBIE 2JIEMEHTapHbIE (DYHKITHH.

OO6patHas u cnoxknas ¢pynkuuu. [penen

¢ynxuun. beckoneuHo Maibie U

OeckoHeYHO OoubIre (PYHKITHH, CBSA3b

Mexnay HuMH. [lepBblii 1 BTOpOi
Monynb 4 Beenenue| Cp OnemeHTapHble (YHKLIHU U UX CBOMCTBA. 1 20 - -
B MaTeMaTHYECKUI [Tpenen nocnenosarensHocTH. [Ipenen
AHAJIN3 ¢bynxun. HenpepbiBHOCTD QyHKINU.

OKBHBaJICHTHbIE OECKOHEYHO MaJlbIe.
Monynb 4 Beenenue| Cp KonTponbnas padota 1 no teme 1 20 KonTponbnas pabora 1
B MaTeMaTHYECKUI "BBeneHue B MaTeMaTHUECKUI aHanu3" o TeMe "BBeneHue B
AQHaIN3 MaTeMaTHYECKUI

aHaau3"

Monyib 5. IIp1l 3aauu, MPUBOJAIINE K TIOHATHIO 2 2 - -
JluddepennnanbHbIe POM3BOIHOM, MpaBUIIa
VMCUUCIICHUS b depeHIMpoBaHUS QYHKIIUH.
(YHKITUN OJTHOU Haxoxnaenue mpousBoHOM PpyHKINH,
[epEMEHHOI 3aJJaHHBIX SIBHO, HESBHO,




Bun

®DopMbI TEKYLIETO

. HanmeHoBaHMe TeM 3aHATHI Oo0bem, KOHTPOJIA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGoTLI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeICTBA)
Monyisb 5. Cp [Tonsarue nuddepenimana GyHKIUH. 2 20 - -
JluddepenunanbHble [Tpon3Bo1HBIE BBICHIUX MOPSIKOB.
MICUMCIICHUS JuddepeHnnanst BBICIINUX MOPSIKOB.
(YHKIIMH OTHOM [Tpumenenue muddepennmana k
[epEMEHHOI npuOIMKEHHBIM BeaucieHus M. [TpaBuia
Monyns 5. Cp KonrtponsHas padora 2 mo Teme 2 20 - - Kontponsnas pabora 2
JuddepeHnmaibHbIe "IuddepeHimanbHbie HCUYUCTCHUS 0 TeMe
VCYMCIICHUS (GyHKIIUM OHON epeMeHHOM" " TudpepennmanbHbIe
(byHKLIMU OJTHOM MICUNCIIEHUS! QYHKLIUU
[IEPEMEHHON 0JIHOM repeMeHHOM"
Monyns 6. Jlex 2 [lonsATHE HEONPEAEIEHHOTO UHTETPAJIa. 2 2 - -
Heonpenenennsiit HenocpencrBeHHOE HHTETPUPOBAHUE.
MHTErpal. VHTerpupoBaHue 1o 4acTsM.
Monyns 6. Cp WHTerpupoBaHne TPUTOHOMETPUIECKUX 20
Heonpenenennsiit ¢ynxuil. UaTerpupoBanue
MHTErpal. palMoOHATIBHBIX QYHKIMHA U Tpobeit
Monyns 6. Cp KonTponbnas pabota 3 o teme 2 20 - - KonTponpHnas padora 3
Heonpenenennslit "Heonpenenénupiii uaTErpan’ [10 TEME
WHTErPAJL. "Heonpenenénuslii
nHTerpan'
Monyns 7. Ip 2 [TonsiTHe onpeneneHHOTo HHTETrpaa. 2 2 - -
OnpeeneHHbIin ®opmyna HetoTona-JleiiOHuma.
VHTETpall HNHTerpupoBaHue MoACTaHOBKOM,

WHTETPUPOBAHUE TIO YACTSIM.
Brruncnenne HecoOCTBEHHOTO
WHTETpaa.




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGoTLI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeICTBA)

Monyib 7. Cp Brraucnenue miomiaei miockux ¢uryp 2 20
OnpeeneHHbIi B JICKApPTOBBIX KOOPAMHATAX.
MHTETpa Brrunciienne 06beMOB TEI 1O TUIOIIAISIM

napauIeIbHbIX CEUYCHUN
Monayns 7. Cp KonrtponsHas padora 4 o teme 2 20 - - KonTtpomnsHas pabdora 4
OrnpeneseHHbIN "OnpenenéHublii nuaTErpan’” o Teme "OnpenenéHHbli
MHTErpall uHTerpan”
Monayns 6. IIp 3 ITonsitue @HII. YacTHbIE TPOU3BOHBIE 2 2 - -
DyHKIMU u ¢ hepeHIrabl NepBOro MopsIKa.
HECKOJIBKUX [TpousBonHbIe U U hepeHIanbl
[IEPEMEHHBIX BbICIIMX nTopsiakoB OHII.

Juddepenumrpopanue HessBHOM

GYyHKIUH.
Monyib 6. Cp @OYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 2 20 - -
DOyHKIIH [TpousBonHble U tuddepeHra.
HECKOJIBKUX [TpuGmkEHHBIE BEIYMCICHUSI.
[epEMEHHBIX KacarenbHas 1 HOpMasb.
Mopyns 6. Cp KonTponpHas padora 5 mo reme 2 17 - - KonTpomnpHas pabora 5
DyHKINA "@yHKINKM HECKOJIBKUX ITEPEMEHHBIX " o Teme "OyHKIMn
HECKOJIBKUX HECKOJIBKUX
[MEPEMEHHBIX MepeMEHHBIX"

IT1A [TpomexxyTouHas arrectanus (3K3aMeH) 2 0,35 - -
Kontpons |Dk3amen 2 8,65 - - Bomnpocsl k 3x3ameny
NeNe 1-69
Hroro: 216 -




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B nmucnurmune "Beiciras marematuka. JuddepeHnnaaibHoe ¥ MHTETPAIbHOEC MCYUCITICHHS "
UCTIOJIB3YIOTCS:

TEXHOJIOTHS MOJIYJIBHOTO U GJIOYHO-MOTyJILHOTO 00y4ueHus (coiep:kanre yueOHoro marepuaia
HKECTKO CTPYKTYPUPOBAHO B IIEJISIX €T0 MAKCUMAIIBHOTO YCBOCHHUS, COIIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMU YIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTUSI Pa3BHUBAIONICTO OOydeHUs (MPOBEJACHUE JICKIUH, MPAKTHUCCKUX 3aHSATHH,
KOHTPOJIBHBIX padoT, 3a4éTa);

TexHoiorus nuddepeHppoBanHoro o0ydeHus (MpeayiararoTcs 3aIaHus Pa3IndIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHHI, peCcypcoB cetu MHTepHeT).

6. Meronuyeckue yKa3aHus M0 OCBOEHHMIO U CIUTIIMHbBI

OCHOBY TEOpETMUYECKOr0 OOyYeHHUs! CTYAEHTOB COCTaBISIOT JIEKLHMH, B XOJA€ KOTOPOH
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAM0OJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEH
TEOPETUYECKHE M MPAKTUYECKHE MPOOIeMbl, 1aéT PEKOMEHJALUHU Ul NPAKTUYECKOTO 3aHATUS U
yYKa3aHUs ISl BHIIIOJIHEHUS] CAMOCTOSATEIbHOU PaboThl.

B xozme JeKUMOHHBIX 3aHATUH OO0ydarolemycsi HeoOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOTO MaTepuania, oOpamias BHHMaHHEe Ha (DOPMYJTUPOBKH, PACKPBHIBAIOIINE COJEPKAHHE
u3ydyaeMod aucuuiuiiHbl  “Beicmias  Maremaruka.  JluddepeHunanbHoe M MHTETrpajibHOE
ucurcieHus . JKenaTelbHO OCTaBJIATH B pabOYMX KOHCIEKTAX IOJIsI, HA KOTOPBIX J€1aTh IOMETKH,
HoJ4E€PKUBAIOIINE 0COOYIO BaXKHOCTh TE€X UM MHBIX TEOPETUYECKHUX MOJT0KEHUH.

CamocrosiTenbHasi paboTa CTYJIEHTOB SIBJISIETCS Ba)KHBIM BHMJIOM Y4€OHOM €SI TEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAyIUTOPHOE BpeMs [0 3aJaHUI0 U IpH
METOJIMYECKOM PYKOBOJCTBE MPENOIaBaTelsl, HO 0€3 ero HermoCPEACTBEHHOTO YUacTHs.

B mpomnecce camocrosiTenbHON pabOThl CTYyEHT MPUOOPETAET HABBIKM CAMOOPTaHU3alUH,
CaMOKOHTPOJISl, CAMOYIIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CyOBbEKTOM YueOHOM
JESATEIIBHOCTH.

B XoJe mOArOoTOBKM K MPAaKTUYECKUM 3aHSATHSM CJIEAyeT M3yYHUTh KOHCHIEKTHI JEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATYPY, YUECTh PEKOMEHJAIIUH IIPENOIaBaTENS.

Ha mpakTudeckux 3aHATHSIX CTYAEHTHI PELIaoT 3aJau 10 PyKOBOACTBOM IIpenojaBaTelis.
[TpakTudeckue 3aHATHSA TOCBSILEHBl M3YYEHHIO HanOoJee BaXKHBIX U CIOXKHBIX TeM Yy4eOHOH
JUCLUIUIMHBI U CITyXKaT JUIsl 3aKpeTIeHUsl U3y4eHHOro MaTrepuaia.

BayKHBIM KpUTEpPHEM YCBOEHUSI TEOPUM SIBISETCS YMEHUE PEIaTh 3aJa4ud Ha NPOUIEHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh KaX/AbI OTam pelIeHUs, HCXOIs U3
TEOPETUYECKUX MOJIO0KEHUIN N3y4aeMoro Kypca. Eciii cTyIeHT BUAUT HECKOJIBKO ITyTEW pEeIEHUs, TO
OH JIOJDKEH CpPaBHUTh MX U BbIOpaTh caMblil paliMoHai bHBIA. Perienne 3a1ad U npuMepoB CleayeT
u3jaraTh MoApoOHO, BBIYHMCICHMS pacloyiaraTb B CTPOTOM IOPSJKE, OTAENSAS BCIOMOTraTeIbHbIE
BBIUMCJIEHHS OT OCHOBHBIX. [l0/y4eHHBII OTBET cienyeT NpoBepsITh ClIOcO0aMu, BHITEKAIOIIMMH U3
CyllecTBa [JaHHOW 3ajgaun. PemieHue 3amad ONpeneNéHHOrO THUMA HY)KHO MPOJOIDKATH J0
npuoOpeTeHus TBEPABIX HABBIKOB B PEIICHUU.

Bo BpeMms wu3yueHus MOAYJsS CTYIAEHTBl CaMOCTOSITENBHO BO BHEAYAUTOPHOE BpeMs
BBITMOJHSIOT KOHTPOJIBHYIO paboTy U CHAIOT €€ MPEenojaBaTeNio Ha MPOBEPKY 10 3a4ETHON Heenu.
3amaHusg  KOHTPOJIbHOW palOoThl JIOMKHBI OBITh BBIMOJHEHbI AaKKypaTHO, IOCJIEIO0BATENbHO,
000CHOBaHUE PELIEHUS U OTBET 0053aTeIbHBI B KaXI0M 3aJJaHHH.

Ha 3au€re BBIACHSETCS, NPEXKIE BCETO, OTUETIIMBOE YCBOEHHE BCEX TEOPETUYECKUX U
MPAKTUYECKUX BOIPOCOB MPOTrpamMMbl U yMEHHME MPUMEHSATh IMOJYYEHHbIE 3HAHUS K DPELICHUIO
npakTudeckux 3agad. OmnpeneneHusi, TEOPEeMBbl, MpaBUia JOJKHBI (OPMYIHUPOBATHCS TOYHO U C
MOHMMAaHHUEM CYILECTBA JIeNIa; pelIeHNe 3a/1a4 B MPOCTEHIINX CIydasiX TOJKHO BBIMOJIHATHCSA 0€3



omMOOK U YBEPEHHO; BCsKas MUChbMEHHAs U rpadudeckas padbora JoJKHaA OBITh cieiaHa akKypaTHO
u uérko. ToMpKO TpW BBINOJHEHHUM OSTHUX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
YAOBJIETBOPSIOUIUMHI TPEOOBAHUSAM, IPEIbIBISIEMBIM IIPOrPAMMOI.

IIpn moaroroBke K 3a4€Ty CTYIAEHT JOJDKEH IIOBTOPHO M3Y4HMTh KOHCIEKTHI JICKIMU U
PEKOMEHI0BaHHYIO OCHOBHYIO U JIOMOJHUTENBHYIO JTUTEPATypy, MPOCMOTPETh PELICHHs] OCHOBHBIX
3a/1a4, peIEHHBIX CAMOCTOATEIBHO U HA IPAKTUUYECKUX 3aHSTUSX, @ TAKXKE COCTaBUTh NUChbMEHHBIE
OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xonTpo/mMpyemMoil KOMIleTeH UM HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI'0 CPeACTBA
2 OIIK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 1 mo Teme
"BBeneHue B MaTeMaTHUYECKUI aHAIN3"
OIIK-1.1, OIIK-1.2, OIIK-1.3 KonTponbras pabota 2 o Teme
2 "IuddepenmanbHbie HCUUCTCHUS
(GYHKIMU OJTHON MepeMeHHOH"
2 OIIK-1.1, OIIK-1.2, OIIK-1.3 KoHntposbHas padota 3 o Teme
"Heonpenenéuuplii uHTErpal’
2 OIIK-1.1, OIIK-1.2, OIIK-1.3 KontposbHas paborta 4 o Teme
"OnpenenéHuplii uHTErpal”
5 OIIK-1.1, OIIK-1.2, OIIK-1.3 KoHntposbhas padota 5 o reme
"@OyHKIMU HECKOJIbKUX MEPEMEHHBIX
2 OIIK-1.1, OIIK-1.2, OIIK-1.3 Bompocsr k 3auéty NoNe 1-69

7.2. TunoBble 3aJaHUs] MU HHbIE MAaTepPUAJIbl, HEO0XOIMMBbIe VIl TeKYIIEero KOHTPOJIs

7.2.1. KonTpoJjbHas pa6ora 1 mo teme ''BBeieHne B MaTeMaTH4eCKUii aHaan3""
(HaumeHOBaHUE OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

3agava 1
[Toctpouts rpaduxu GyHKIHIHA
H};);\;pr OyHKIMU

1 y=-3x*+10x-3, y=In(-x)+1, y=cos§—1, y =X +|X.
2 y=-2x*+5x-1, y=In(x-2), y=0082Xx+2, y =x-[x -1,
3 y=—4x>+17x-4, y=In(x+2), y=sin2x+1, y=x*—|X|
4 y=-5x"+26x-5, y=In3x+2, y=sin2x-2, y = x-|x].
5 y=2x*+3x-2, y=In(2-2x), y=-c0s2X, y=x-|x+1.
6 y=3x"+8x-3, y=In2x+3, y=-sin2X, y=x+2x+1.

2 X ‘X‘
! y =4x* +15x—4, y=Inx+3, y:cosz+1, y:FI
8 y =5x>+24x-5, ¥ =In(-3x)+1, y:sing—Z, y=e.
9 y=-2x"+3x+2, y=In(x-4), y:sin§+1, y =Inx.




Howmep

84D, OyHKIMU
10 y=-3x"+8x+3, y=In(-x)+2, y:cosg—z, y =sinX.
11 y=6x*-5x+1, y=—Inx+2, y:—sing, y=e"".
12 y:—2x2+7X—3, y:—lnx+1, y:—cosg, y:ln‘x_ju_
13 y =-2x*+11x -5, y:—ln(x—l), y:sin(ZX—%), y=|x* =¥
=3x*-7x+2, Y=2InX+2, y=—si Ty y= .
14 y y y S|n(x+3), y ‘X+2‘
15 y=-3x>+13x-4, y=-Inx-2, y:_cos(x_%), y:x‘x‘+4.
16 y=-3x*+13x—4, y=-Inx-2, y:;X_'_Z, y=xx+4.
X—2
=3x*-7X+2, y=—e"+2, y=—si Zy, y= .
17 y y y sm(x+3), y \x+2\
_ 2 3x—4 o ax+2 — | 1
18 y=-2x*+11x-5, y= V= ,y=—In(x-1).
19 — 2% +7x=3, y=cosZ, y=X*3 y_|
y= Y=C0so,y=" Y= nx—1.
20 y=6x"-5x+1, y:—sing, y=—e"+1, y=e"?.
3amaua 2
3aHI/IcaTB ypaBHeHI/Iﬂ KpI/IBI:vIX B HOJ'IHpHI)IX KOOpZ[I/IHaTaX n HOCTpOI/ITI) nux
Howmep —
oo, F(x,y)=0
1 y=-9X, x2 +y?=+/3, X’ +y? =-20x, x* +y? =15y.
2 Xx=-4y, x* +y? =200, x2+y2:%x, X° +y?=-14y.
3 X=2Y, x> +y* =169, X’ +y> =-12x, X’ +y* =08y.
4 X=y=8, x*+y? =121, x* + y* =-14x, x> +y* =06Y.
5

X+y=1 x*+y* =125, x* +y? =2, x? +y?=12y.




Howmep —
Bap. F(X’y)_o
6 x=35, X +y> =100, x* +y* =-9x, x* +y? =10y.
7 X=m, X>+y> =16, x> +y* =3y, x* +y* =3y.
8 x:%,x2+y2:81, x? +y? =12x, x2+y? =—10y.
9 x=%,x2+y2:64, X?+y?=-8x, x> +y>=04y.
10 y=-3, x> +y* =49, X’ +y> =-5x, X’ +y> =6Y.
11 x=-3, X’ +Yy* =36, x> +y?=5x, x> +y’ =-6V.
12 y=%,x2+y2:25, X? +y?=-4x, x> +y® =5y.
13 x=—1, X>+y> =9, x> +y*=3x, x> +y’ =-4y.
14 y=09 x*+y? =12, x> +y* =X, X’ +y* =-y.
15 x=05, X’ +y2 =+/3, X’ +y> ==X, X’ +y*> =12y.
16 x=1, X>+y> =3, x> +y’ =4x, x* +y* =5y.
17 y=3, x> +y’ =4, x> +y>=4x, x* +y’ =5y.
18 x=3, X’ +y> =5 x*+y>=6Xx, x> +y>=7y.
19 y=5 x*+y’ =6, x> +y*=7x, X’ +y*> =8y.
20 x=5 X"+y* =7, x*+y>=8x, x> +y* =9y.
3amaya 3
Brrancnute npeaensl
H};);\;pr [Ipenenst
2 _ 3 . sin*(x+10
1) Iim5x 11x+2; 2) Iim(1 X)(1+ X ); 3 lim ( );
. x—2 \/7 + X _3 X—> 5X8 —8 x~>-10 X2 _36 _8

C(x+1\"
4)'X'L';'m ; 5) limx(In(x —10) —Inx).




H;);\Sp [Ipenenst
. 4AX* —9x+2 V1% +5x, tg(x+5)
1) lim - 2) lim ; 3) lim
2 0 x—2 0 qe  eex1
_(5x+3Y)""
4) Ilm( j ; 5) Iimxlnw.
o\ X —2 o0 84 X
3
i 3x* +11x=4 .\ |im 1-x-8x ;3)Iimtg(x 5)
3 >4 /84 x—2 ’ X0 3 2 x5 2 /—X—l,
. (3x+5)"" —
4) Ilm( j ; 5) Iimxlnx—3.
ool 3X+1 o X+ 3
0l 3x* +8x—3 Iim3 -X’ - C 3] sin(x—4)
. o3 3_J6_x = Ox+5 ot fx—3-1"
1 X+5
I|m( j 5) limxIn
X—00 X_2 X—>0 X —
3% +5x—-2 . NI=XTEXT L X x?
1) lim————=—;2) lim 7 3) lim=————;
o2 2 Jerx | or (x+1) =0 sin” 3x
5 2x2+1
. (5X+6) x X +7
4) lim ; 5) limxIn——.
)Hw(5x—1) iy X—8
0 Iim:%x2 +2x—1, 2) "mZXZ +Vx' -3, 3 Iimarcsin(x+2)_
o1 J5ex-2" 7 X +8 o0 XE42x
6 g
. (3X+2 )¢
4) lim 3] 5) lim x(In( x —6 ) — In x).
D lim 2x* +5x -3 > |im\/xz+1+g\/xg"‘1.3)”msin(3x2+x)_
, ol J12+x-3 X300 X "0 1-cos2x
4)I|m(sx +ij 5) lim x(In( X + 3) — In ).
X—o0 X X—>00
3x2 —13x+ 4 U i SN 2x).
1) lim 2 2) I|m(O 5) ; 3) lIm . ;
x»4 4 \/7 x—% 4X _1
8
_(2x+3\"
4) lim oy 1 ; 5) limx(In(x+6)—Inx).
2 x24Jax? 11 .
9 1| 3X —10x+3;2) lim(05) =~ 3)“ tgx + sinx :
x—3 3_ /6_|_X X—>00 /X +a —a




Howmep

Bap. [Ipenenst
2x+3
4)|im(XLj ; 5) limx(In(x —5) —Inx)
X—00 X+5 ’ X—>o0 )
3X* —TX+2 o sm(l X) .
1) lim - 2) lim2+1: 3) [ lim ;
10 xez 5 \/7 X—>00 \/_ 1
-6
4)Iim(xz+jj - 5) lim x(In( x+5) = Inx).
X—>00 X J— X—>0
ol 3 —4x+1, 2 lim UXP+1+x +1+X . sinX
1 N Brx_3 Nrary «/x+ -1
4) Iim(zxz +5j  5) lim x(IN( x +5) — N x).
X—>00 2X _|_3 X—>00
0 lim 2x* +9x -5 2) lim 3X - 3) lim Sm\/;—x.
H-5\/10+x—\/§ o3 fx 42 44X =1 P tg-
12 2
3X X“+2 -
4) lim ; 5) limx(In(x—4)—-1Inx).
X—>00 3X _2 X—>o0
D imS 18X+ 5 o i 2x 3 fim' 9 =)
. o5 2 x—1 H‘“\/x +4+83x2+4 > sinbx
2 2
4) Iim(xz+4J  5) lim x(In( X +4)— In x).
x—o| y +1 X—>00
2 _ . X+X +6 . tg(2x% +x
1) lim2X X3 o) lim=————; 3) lim gz( ) ;
" >3 /12 + X — 3 e X +1 20X +1-sinx
) lim 4x 5X'5) lim x(In(x —2) —Inx)
; 5) limx(In( x —2) —Inx).
X—00 4X_1 X—>00
2% +3x — 2 X +4+x o sin(xP=X).
1) lim =X 22X ) lim—=—F; g lIm=—
5 Xe>—2 Z_E X—>0 \/;-FX x—0 th X
(2x 7
4) lim ; 5) lim x(In( x +2) — Inx).
2x% +x—1 VA +14+X . tg(XE+X) |
- 2) lim ; 3) lim=———2;
i X”l\/_ \/— X0 /X2_5 -0 ¥ .sjn3x

X—00

4 Iim( 3 )M's lim x(In x — | 6
) 3%+ 2 » 5) limx(In x —In(x -6)).




Howmep

Bap. [Ipenenst
D 1im2X Z1x+5 ) Iim\/xf‘+1—4x3_ N _sin'x
im : X
7 s B —x =e 3% +8 \/x +1-1
4) lim 6X+1)2m' 5) lim x(l | 6
; 5) limx(Inx —In(x+6)).
U e lim (x+6))
t -
2X2 —9X+4 | X +1+x g
1) lim - 2) lim 3) lim——~%—
18 > JBx —442 T e - 0 Jx?+1 1
4) Iim(6x+3j4x' 5) lim x(I In(x+6))
; 5) limx(Inx —In(x+6)).
X—® 6X—1 X—>00
3 Iirn2x2 —7x+3. 2) |im3\/X3 t9- : 3) lim sinfx
19 x—3 /3x — 3 ! X—0 /X2+4 x>0 7 _ m
4) Iim(5x+1j3x_8' 5) lim x(l In(x+5))
; 5) limx(In x —In(x +5)).
X—>00 5x_2 X—0
1) |imw- 2) ||mM 3) lim tgﬁx .
20 < 3x—B T T X 44 06 X136
4) lim 5+ 2}, 5) lim x(In x — | 4
; 5) limx(Inx —In(x —4)).
b lim (x—4))
3anayva 4
HccnenoBath Ha HENPEPBIBHOCTh QYHKIIUU U TOCTPOUTDH UX TpaduKu
H;;\f;p DOyHKIMHU
, | 4 X2, — < X< =2;
— X —
1 l)y:u;z)y ;3) y=9—-x+2, 0<x<0;
X—2 Xx—4"
3X, 0< X<oo.
2X+5, — <0:
x> —10x+9 ‘XJ’OS‘ »<x<0;
2 Hy=———";2)¥Y= ;1 3) Y =142X+3, 0<x<2;
X—9 Xx+08"
, (—x2+1,  —o0<X<O0;
3 1)Y=L)(+12;2)yzw;3)y: X+1, O<x<2;
X—4 2X+5
4, 2<X<o0.




Howmep

Bap. OyHKIMHU
—x° —0< X< =2;
X> +7X+6 ‘X—\/E‘ X 0 ’
4 1) y= 1 2) y= ; 3) y=<4X+4, —2<x<0;
+1 —J2 y
5, 0< X< oo,
: 4y 43 6 —-x*+2, —wo<x<-1
5 l)Y=%;2)y:%;3)y: 3X + 2, -1<x<0;
2, 0< X < o0,
, — X7, -0 < X<0;
6 1)y=%;2)y=%;3)y= 2X +1, 0<x<1
3, 1< X<oo.
) —3X+1, —0<XZ0;
7 1)Y=%_X;10;2)y=|§:2|;3)y: X? +1, 0<x<1L
2X, 1< X<oo.
, 2X + 2, —o< X<-1;
8 1) =%;Z)y=|§:2|;3)y: x* -1, —-1<x<I
3, 1< X<oo.
> _6x+8 . 4x +1, —00< X<0;
X* —6X+ X —
9 nyz——;jz—ﬂZ)y:%t7L3)y:(x+D{ 0<x<l
4, 1<x<oo.
, X? +1, — < XL0;
10 1)Y=%;2)y=|z:§|;3)y= X, 0<x<1;
X +1, I<Xx<oo.
By 48 o - X +2, —0<X<0;
11 1)Y=%;2)y=%;3)y: X + 2, 0<x<2;
5, 2 < X< oo,
. g —X?, —0<X<0;
12 pyy X812 o X0y 0<x<3;
+6 x—10
2X +1, 3< X< o0,
: gy 412 oy 1 1-x% ~ —o<x<l
13 1) =%;Z)y:%;3)y: x—1  1<x<4
X+1, 4 <X <o,




Howmep

Bap OyHKIMHU
3X +5, —0<X<L0;
X" —5X+6 3x—1
14 1) - ;2) y= | L ;3 y=4(x-5), 0<x<5
-3 3x-1
1, 5<X<oo0.
, 2X +1, —0<X<0;
15 1) =X 10X+16,2) |X 3. :3) y= (x—l)z, 0<x<1;
-2 x—3"'
1< X<oo.
4x +5, —0<X<0;
2 X — \/_ !
16 1) :#;2) ‘ ‘ ;3) Yy=15 O0<x<2;
+
x+1 2< X <o,
, 4x -1, —0< X<0;
17 1) :M;z)yzw;s)y: -1  0<x<l
+2 4x +1
0, 1< Xx<oo.
, 2X + 3, —0< X<0;
18 1) y=" _4X_5,2)y_|5X 1. 3)y_ 0<x<1
+1 5x -1
I1<Xx<oo.
, 2X + 2, —wo< X< -1
19 D X 8X+15;3 bx+q;3) e l<x<t
-3 6Xx+1
4, 1<x<oo.
, 0, —0<X<0;
20 By X +8x+15;2) :|2x+3|;3)y: 2% 0<x<3
X+95 2X+3
5x +1, 3< X< o0,

KpaTKOC OMHCAHUEC U PETVIAMEHT BbBINIOJTHCHHU S

Kontponbnaas padora 1 mo teme "BBenenume B mMareMaruueckuii aHayims'

CTYZCHTAaMH CaMOCTOSITENIbHO BO BHEAyIUTOPHOE BpeMs M JI0JDKHA ObITh CllaHa IpenojaBaTesio Ha
IPOBEPKY A0 3a4€THOM Henenu. Ha BelnonHeHne KOHTpoabHOU paboTel oTBoAuTCs 20 yacoB. Homepa
BapUaHTOB KOHTPOJIBHBIX 3ajlad OMNpeNeNsIoTcs ¢ IMOMOIIbI0 Tabnuuel 1, mpudyeM Homepa
KOHTPOJIbHBIX 3a7ady 1 u 4 HaxonaTcs 1o mnepBod OykBe (QamMHIMK CTyJIEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a7jaud 2 HaxOAMTCA IO MepBOH OykBe MMEHHU CTy/AEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a/1auu 3 HaXOJMUTCs 1O TepBOi OYKBE OTYECTBA CTYICHTA.

Tabmuma 1
Byksa A b B r )i EE | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 il PY | CII | T,III v ®D | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

' BBIMOJIHSETCS




[Ipy BBIMOTHEHUH KOHTPOJBHBIX PabOT HEOOXOJAMMO CTPOTO MPHACPKUBATHCS yKa3aHHBIX
HUOKe mpaBuil. PaGoThl, BBHIMOTHEHHBIE 0€3 COONIOACHHUS STUX MPABUJI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYJEHTY JJIsl IepepadOTKH.
1. Kaxxgast KoHTpoJIbHAs paboTa JOKHA OBITH BBIIOJIHEHA B OTACIBHON TETPaau B KIETKY CHHUMU
WM 4YepHBIMH 4YepHUiIamMu. HeoOXoIuMo OCTaBisITh MOJsA IHMpUHOW 4 - 5 cM I 3aMedaHuid
pEleH3eHTa.
2. B 3aromnoBke paboThl Ha 00JIOKKE TETpaaW JOKHBI OBITh SICHO HAaNMCaHbl (HaMuIIAS, UMS U
OTUECTBO CTYJEHTA, Ha3BaHUE IUCIUILIMHBI, HOMEP KOHTPOJBHOH pabOTHI; 3/1eCh K€ CIIeAyeT
yKa3aTh Ha3BaHHWE YYEOHOTO 3aBENICHHUs, ATy OTCBUIKH paOOThl B MHCTUTYT M ajpec CTyaeHTa. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH 1Ty €€ BBITIOJHEHUS U MOANUCH CTYICHTA.
3. B paboTy 10JDKHBI OBITH BKJIIOUYEHBI BCE 3a7a4H, YKa3aHHBIC B 3aJJaHUH, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3a1au Ha/l0 pacnoiarath B MOPSIKE BO3PACTAHUS X HOMEPOB.
4. Tlepen pelnieHreM KakJI0W 3a/1a4d HAJ0 MOJTHOCTHIO BBITUCATh €€ ycioBue. Ecim ycnoBue 3a1aun
uMeeT o0y (OpMYIHPOBKY, TO, IEPEHUCHIBAas €ro, CIeAyeT oOINue aHHbIE 3aMEHUTh
KOHKPETHBIMH, B3SITBIMA U3 CBOEro BapuaHTa. He ciemyeT mnpucTtynaTh K BBIOJTHEHHUIO
KOHTPOJILHOTO  3aJaHusi, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJady [0 MaTepuany,
COOTBETCTBYIOILIEMY ATOMY 3aJaHui0. OIbIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh TY WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3aJJaHUs BBI3BIBACTCS TEM, UTO CTYJCHT HE BBIMOJIHUI 3TO TpeOOBaHHUE.
5. B mpopenen3upoBanHoii paboTe CTyACHT JOHKEH UCIIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y YUYECTh €r0 PEKOMEHIAlIMK U COBETHI. PerieH31nn mo3BOJISIOT CTYICHTY CYJUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOIIIETO pa3jieya Kypca; yKa3bIBalOT Ha UMEIOIIHUECs Y Hero mpoOenbl, Ha KelaTelbHOe
HampaBlieHue pabOThl; MOMOTAIOT CPOPMYIUPOBATH BOIMPOCH I IOCTAHOBKH WX TIEpe]
npenoaaBareneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThI MPEIbSIBISIOTCSA CTYJACHTOM IIPH CAaye 3aueTa
WJIHM DK3aMcHA.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISAETCS CTYJICHTY, €CJIA IPaBUIILHO BBINOIHEHO HE MeHee 70 % 3a1aHuii;
- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CIIM IIPaBUIIbHO BbINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.2. KoHTpoJbHas padora 2 mo reme

" NMuddepeHUAILHLIE HCYHCICHNUA (DYHKIMY OHOM NepeMeHHow "’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3anayga 1
Haiitn iponsBosHbIe v’ — dy JaHHBIX QYHKIMH, UCTIOJIB3Ys MpaBUiIa BBIYUCICHUS
dx
MIPOU3BOIHBIX.
Howmep
Bap. OyHKIMU
3 3x g 6 X ¥
a) y=V2e"-22+4+In°4x; ©) xy—arctgX; B y=(x¢');
1 y
I) y =e ?*cos3x; my=3x - 17X L sintx;
1+ x*
Y
2 a) y:\/lnx+1+ln(x/§+1); 6) Inx+e *=xy; ) y=(+log, x)";
r) y=arctg(sinx)+sinxIncosx ; 1) y=arctgIn3x;




Howmep

Bap. OyHKIMU
T 1+vVx2+1 ¥
a) y= X2+1—In{TJ; 6) Xy+1:yx+1 ; B) y:(i/;_ly 1'
3
r) y:2arcsinx (1—arCC033X)2' 1) y =3sin2xcos® x +sin® x;
xarcsinx Vel
a) y=——+ +InV1-X*; 6) x*+2xy+y? —4x+2y—-10=0; B) Yy =(1+X ;
4 = L)
r) yzarcsinxzxz_l; ) y=|narcsinx+%ln2x+arcsin|nx;
a) y_ﬁarctg —I X+1' 0) x* —xy+y*=e*; B) y=(1+5xz)x;
5 V276
. X
r) y=arcsin ; 1) y=Inxlgx—Inalog, X
V1+x?
a) yzllntgz—ic_o—i)(; 0) arctg(x+y)+x?y=e’; B) Y= (ng)smx
6 2 2 2sin°Xx
2 2
N y=—*_; 1 y=(x2—2x+2)e4x;
In 3x
VxZ+a® +x : :
a) y=In———; ©0) tgy=xy+Inxy; B) Y= siny/x ¢ ;
7 et pr
r) y=2xsinx—(x2—2)cosx; 1) y:\/arCth—(arCSinX)s;
2
8 a) y=§m%un(x+m); 0) cos*(x+y)+e” =x;  B)
y—(x2+4)xfz; r) y=(3—23in4x2)5; ) y=vxe“t+x®;
a) y:—l Xt +1 N X_1+1arct93x; 0) y3:x—y; B) y:(l"'eXZ)nX;
9 4 x* —l 4 x+1 2 X+y
r) y=~/1+arcsinx ; n) y =3/sin? X+cos i
a) y:—25i2X+lntg3x; 0) y2=xy+ln¥; B) y=( —Xz)qu;
10 X+2 " (o, Vid
r)y= 1) 1) y:sm(x —5x+4)+tg;.
N .
a) y = 244X + ——; 6) y = (= +3); ) y:InS|n(2x+5);
1 Vx® +x+1
oy =x"; 1) tg(l)=5x;
X
a) y = x2y1—x2; 6) y  Asinx; B) Y = arctge™
12 cos” x
1
r) y = X* a) X —y +arctgy = 0;
1+ x° .
13 a) Y =X : 6) y= 1 ; B) Yy =arcsiny1-3x;

1-x° tg?2x




Howmep

Bap. OyHKIMU
0y =x", 0 Y-sinx = cos(X—y);
a) y= 3+ 6x ; 6) y =sin X — Xxcos X ; B) y=X"Inx;
V3 —4x +5x*
14
_ y X
=X, = =arctg| — |;
Y U g(y]
X sin® x xInx
a = 6 :—, B = ;
15 'Y Ja? — x? )Y 2+ 2cos’® X VY x-1
r) y = (arctgx)"”; 1) (eX —1)-(ey —1)—1: 0;
Dy= = 511 6 y=2Ag(F+1);  m)y=3"0,
16 X% +1
y
r) y = (arctgx)”; m yix=ex;
) Y= oL X 6) Y 1tgzx+lncosx ) X
25 =5 ; B) y = arct ;
7| VYT IS 2 A i
ny=(x+x?); m) x° —y® +3axy =0;
0 1-sinx
y:3?X/X5+5X4——; 6) y=In ; = arctgltg®x);
18 2) X )y 1+sinx » Y g(g )
r)y= (SInX)InX o) Xx—y+a-siny=0;
1 .
a)y=55/x2+x+—; 6) y=2"e"; B)y:arcsmx;
19 X V1-x®
X
r) y = (cosx)"; mIny= arctg[y}
a) y=Vx +1+¥x*+1; o) y:%tg3x—tgx+x;
20 3
B) y=arct91/%; r) y =(cosx)*; m Xx—y+e’arctgx=0;
3anaya 2
Haiitu npenenst pyHkumii ¢ noMmonibio npasuia Jlonurans.
Howmep
Bap. [Ipenensr
l— 2 .
a)lim C(_)S X; 0) lim —Insmx2 ; B) lim ezxtgﬂ;
1 20 X + sin2x H”/2(2x 7r) X X
r) Ilm(x+2)]/In3x

X—>+0




Howmep

[Ipenensr
Bap.
5% - 2%
. COS MX —COS NX : i
: 6) Iim——; B) lim ~/x-2ctgzt ;
2 i X2 ’ ) actg2x— 3x ) Jim, 97
I‘) ||m0 3/(4+Inx).
. 2—+%X-3 . tg mx/2
3 x>0 X -7 X —49 x—0 Inix +1i
r) lim (x )
X 3-— \/_ . g
. e3 —3x—-1. 6) || B) ||m (1—X) 2
a ; ,
4 ) !(LII)] Sin2 B5x —81 9 \/_ x—1-0
r) lim| = —Xx [tg X-
)H;(Z jg
; . AIX=-1-3 _
a) |jm X =S X, 6) lim———; B) lim tg = sinX =2
5 x>0 X —tg X 10 x—-10 xsa 2@ 2
r) lim (Inx)"*.
. 1-+/cos X —si . . a
a)lim——>". 6) lim>—3NX SB'nX; g) lim (x sm—),
x>0 X SIN X x—0 X X—00 X
6 N
T) Iim(ln—j :
X—>+0 X
sin(x-1)
. 1-cos X In(9—2x2) . X _
a)lim ; 0) lim————2; B) Im} ctg — ;
X=> — - X—> 2
7 °X(x/1+x 1) x>2  SiN27X
r) Iirrzm(\/x+2 —2)tg§.
2X
-1
a) |im SN@=X) ; 6) lim B) lim xIn X+
o1 x—1 x>0 acty 5x o X—1
8 X2 x2-3
r) lim )
) Hw(xz +3j
X . sinX—CcosX . : 2x .
a) Ilrr(}l (a>0); 0) hrp/s'nmT B) lim (1—e?)etg x;
9 X X7 -
r) lim x*"*.
Xx—>+0
X sinx ; 7ZX.
a) 1im 93X ; 6) lim2& =2 _; B) lim (x—1)tg?,
x—0 tg X x—0 X
10 In(2 x)
r) Ilm( J
x—>1+0\ X —1
1 -
a) lim ——-—1; 6) 1imINX; B) lim1nX
11 x-0{SIN“ X X x—>n [ x 50 CtgX

1

r) Liig(ctgx)ﬂ :




Howmep

Bap [Ipenensr
3 2 _cl
a) lim> _32X —X+2. 0) Iim—XCOSX3 Sinx. 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. . . a :
a) lim=—=_=== 0) | ; B) lim x"-sin=,n>0;
) xa% 1+ cos4x erE W ) X—>+00 X
’ lim (- x)™2
) x—1-0 '
__In(sinmx) : 1
a) lim—enmx). 6) lim(1—cosx)ctgx; B) lim x*;
x=0 |nsin X x—0 X—>+0
14 ,
) lim x4nx,
X—+0
a) Iin;(l—x)-tg%; 0) Ixingarcsinx-ctgx; B) limx®";
r) Iim(tg—j :
x—1 4
X 1 . 1
a)lim| —— —— 6) liminx-In(x—1); B) 1im (2+ X)inax ;
16 x>\ x=1 IlnXx x—1 X—> 400
1
. 2}
T) IXILTO](HX ) .
T 2 5
Qi o i X“+1
a) |ir’gXCOSX3 sinx . 6) ”nO] xﬂx; B) xllrpoo o2 :
17 X—> X X—> Ctgf X —
2
0 limx
1
. . X \cosx
a) lim ; 0) IimeZX-tgf; B) Ilm(ctg —jws ;
x—1 1—sin ™ X0 X . 2
18
) ( X j3x
r) lim —— | .
x>\ 54 X
T
a) Iimw; 0) lim l—i ; ) lim X :
H 2
x=>0 X —SINn X X—>00 X Xx—0 72-)(
19 ctg?
. tgIn(3x-5)
r) Im=———
X—>2 ex+3_ex +1
. -2
a) lim| ="~ __|; 6) lim(e* —e™)-ctgx; B) Ilm(\/x+2—2)x 1)
— ctgx 2cosx X0 X—2
20

. X . 3ax
lim| ctg —-tg — |.
x—>1( g 2 g 2 j




3amauva 3

Haiitu nanGonbuiee ¥ HauMeHblIee 3Ha4eHns QyHKIUK y = f(x) Ha oTpeske [a,b].

Howmep
Bap. OyHKIMSA, OTPE30K
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, [1/2, 2].
6 f(x)=x* + 4x, [-2,2]
7 f(x):(\/g/Z)x—sin X, {O, %}
8 f(x)=81x — x*, [-1, 4]
9 f(x)=3-2x2, [-1,3]
10 f(x)=x—sinx, [~ 7, 7]
X+6
11 f(x)—m, [-5,5]
12 f(x):%x+cosx, {%ﬂ}
X—3
13 t0=gs 55
14 f(x)=2x-sinx, Eﬂ 272]
X+3
15 f(x)= VT [-3,7]
16 f(x):%x+cosx, |:—§7[,—7Ti|.
X—5
17 f(x)= ETTL [-3,7]
18 f(x)==x-sinx, {—27[,—72}
X—4
19 f(X)_ X2 +9 [_4’ 6]
20 f(x)=%x+cosx, {— 272',—27[}

3agaua 4




[TpoBecTu NOJTHOE UCCIEIOBAHNE U TOCTPOUTD IpadUKK PYHKIMH.

Howmep
Bap. OyHKIUU
1 a) y= NITE 6)y=e7
2 a) y= (tr)ij ; 0) y=1In(2x* +3).
3 a)y:(X—l)Z; 6)y:X367X-
4 Y y=2l gyt
a = ) = .
(-1 7T
5 D) y=—2 5 6) y=x—In(x+1).
X3 1
6 a) y= ; 0) y=ex?2,
TR
8 1
7 W) y=2228 ) y=
2
: 9 y=(X2): 6y
8 _1. X+1
9 D y="Zp Oy=in.
2
10 a) y:x2+x % 0) y=x—-Inx
2 1
1 2) y:x2+x+l 0 y:ezx—l
12 Q) y=X "1 6) y-inX.
NG 1
13 a = ) 6 =
T rwey R e
14 a) y= 16. 6 y =x*Inx
2
15 a) y= E 0) y=x%~
2
16 ) {—“ij; 6) y=x—Inx
2x-1
17 a) y=(x_1)2; 0) y=x—Inx+1.
1
X X2
18 a) y= (x 12,6)y:e :
19 (1”] L 6) y_".
X
20 a) y= Xl; 6) y =In(2x +3)-




KpaTkoe onucanue u perjiaMeHT BbITNOJHEHUS

Kontponbnas pabora 2 mo teme “luddepeHumnanbupie ucyuciaeHUss (QyHKIUU OHOU
MIEPEMEHHO" BBIITOHIETCS CTYICHTaMU CAMOCTOSTEIHFHO BO BHEAYTUTOPHOE BPEMsI U TOJIKHA OBITh
C/laHa TIPETOJIaBaTeNI0 Ha TIPOBEPKY JI0 3au€THOM Henenu. Ha BhImoHEHHE KOHTPOJIBLHOU PadOThI
orBojuTcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33724 ONMPEACISIOTCS C TOMOIIBIO TAOIUITHI
1, mpuyemM HOMepa BapHUaHTOB KOHTPOJIBHBIX 33134 | W 4 HaxomsaTCs 1O NepBOil OykBe (amMuiInu
CTYJICHTa; HOMEp BapHaHTa KOHTPOJILHOM 3aJauu 2 HaXOAUTCS 10 TePBOM OyKBE MMEHU CTYICHTA;
HOMEp BapHaHTa KOHTPOJILHOM 3371auu 3 HaXOIUTCS IO MEPBOI OyKBE OTYECTBA CTY/ICHTA.

Tabmuna 1
byksa A b B r I E.E xK.3 14 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II W% D,D X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBIMOJHEHUH KOHTPOJBHBIX PabOT HEOOXOIMMO CTPOTO MPHUAEPKHUBATHCS yKa3aHHBIX
HIKe TpaBuil. PaboThl, BbIONHEHHBIE 0€3 COOMIOACHMS ATHX MPABWI, HE 3aYUTHIBAIOTCA WU
BO3BPAIIAIOTCS CTYACHTY s IepepadOTKH.
1. Kaxxnast KoHTpOJbHAas paboTa J0HKHA OBITh BRIMOJIHEHA B OTJIEIBHON TETPaA B KIETKY CHHUMU
WIK YepHbIMH 4epHuiamMu. HeoOXoaumMo ocCTaBiATh MOJs IUPUHOW 4 - 5 cM Ui 3amMedaHui
peLeH3€eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpajy JOJDKHBI OBITH SICHO HamucaHbl (aMumus, uMs U
OTUYECTBO CTYJCHTA, Ha3BaHUE NUCIUIUIMHBI, HOMEP KOHTPOJBHOH pabOTHI; 3/€Ch K€ CIIeIyeT
yKa3aThb Ha3BaHUE Y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM PabOThl B MHCTUTYT U aJpec cTyaeHTta. B
KOHIIE pabOTHI CIIETyeT MOCTABUTh J1aTy €€ BHIMOJHEHUS U TOANKUCH CTYICHTA.
3. B paboty momxHbI OBbITH BKIIIOUEHBI BCE 33]]a41, YKa3aHHBIE B 33/IaHUHU, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemenus 3amaq Ha/1o0 pacrosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen peuieHUEM Kak10# 3a1a4u Ha/I0 TOJHOCTRIO BhIUCATh € ycnosue. Eciu ycnoBue 3agauun
uMeeT o0y (QOpPMYIHPOBKY, TO, MEPENUCHIBAs €ro, CleayeT oO0InuMe MaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynaTh K BBIIOJIHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJIMYEeCTBa 3aJady [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTh Ty WIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3aJJaHUS BBI3BIBACTCS TEM, UTO CTYJCHT HE BBITIOJHUI 3TO TpeOOBaHME.
5. B npopenien3upoBanHOM paboTe CTYACHT H0HKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OIITHOKU
Y YYECTh €r0 PEKOMEHIalINK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3bIBalOT Ha UMEIOIINECS Y HEro MpoOesbl, Ha KeJlaTeJIbHOe
HampaBlieHue paboThl; MOMOTAT CPOPMYITUPOBATH BOIMPOCHI M TOCTAHOBKH WX TEpen
MpernoiaBaTesieM. 3a4TeHHbIE KOHTPOJIbHBIE pa0OThI MPEIBSABISIOTCS CTYACHTOM IIPH Cavye 3auera
WJIM DK3aMeHa.

Kpurtepun onenkn:
- OIIEHKA «3aYTEHO» BBICTABIISETCS CTYICHTY, €CJIU TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYAEHTY, €CIIM IPaBUIIBHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.3. KonTpoabHas padora 3 nmo teme '"HeonpeneaeHHblii HHTErpaa’

(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHUI

3amgauga
HaiiTi HeonpeeneHHbIE UHTETPaIbl.



Howmep Bap. HuTterpanet
e*dx 19-4x dx
1 ;6) | ———dx; 5x-2)Inxdx; 1) | ——.
Ve Lk (G L) Faey
2 a)jx\/ -x?dx; 6)I 2x+9 dX;B)J‘X'COSZ(ZX)dX;F)J.L.
+5X+6 sin x + tgx
a).[ arCthd 6)J—X3dx, B)J.In(3+ X2 )dX, I‘)
3 I dx
IX+3+8/(x+3)°
a)J.SInZX\/Z cos? xdx; 6)I 2X+27:LZdX;B)jx~arcsin Xdx; r)
4
o
sinx 4x+31
X; dx; 2— in xdx ;
] M osx P O iy 11 5 120 DI (2= x)sin xdxi )
COS X
[ dx.
1+ cosx
4
3/ 1
6 )I Inx dx 6).[—11)( dx; B)J.(l In x )dx; r)j \/_+
‘\/—+4F\}X
1-tgx 17 —2X N
7 dx; 6 —dx 3x+4)cos xd 2= dx
gl coS*X I +4 » ] (3x-+4)cos xcx; )f1+\/ﬁ
9-2x dx
8 —dx; tg (4x)dx; :
5x+6 B)jarccg( xJax F)I\’<’>cosx+4sinx




Howmep Bap.

HuTterpanet

a)J.

sin 2x dx;6)j 4x —27

dx B) [ xIn? xdx ; r)

. COS*X + 3 2X% — X
(\/Y—l)(‘i/_+1)
j dx
3[X2
2 Xx—13 dx
— 2 _dx;0)| ———dx; % sin 3xdx ; .
10 a)Icosz(x?’)dX )Ixz—Zx—B [ X* sin 3xdx r)IZSinx+cosx+2
11 a) [e™™* sin2xdx; 6)jarctg\/_dx B).[ )j dx
1+3x+1
xdx 3x+1 dx
12 —6e|n13e —d; -
a)j( +4) )I (1+3e7 )i B)I r)'[sinx+tgx
x3dx x®+3x+3 dx
13 a) ;0) | Xx3*dx ; B) 4d ' T)
I\/1—x8 I J j\/x+3+\/(x+3)
dx xarcsmx x—-101
, dx:
14 )jcos x(3tgx+1) j «/ 1—x2 Ix3+2x2+101x &
s
15 '[Mw)szesxdx;la)jwd I COSX dx.
4 + sin3X + 2X 1+cosx
4
1
16 Ismxdx X+3 I \/_+ )

3/cos?

6)f xarcsm—dx B[ de md




Howmep Bap. HuTterpanet

(x+arctgx)dx 3 VX+5
17 ;0 | 1 4d
a) | Toy ) [ xIn(x* +1)dx; B)I vl )lem/F
arctg/xdx JEPNCINP N
I gvX ; 6) [ xsin xcos xdx;B)jX 24X +22X 2dx;r)
18 Ix(1+x)’ X" +2x
f dx
3cosX+4sinx
I sin xdx 6)jx sin 4xdx: B)J' 4x? +3X+5de;r)

¥3+2cosx x® 4+ 2x* +50x
w0 I(&—1)(fv}+1)dx

x> +3x*+5

6)J.X|n de B)J.de, F)

)J. 4+In
20

I dx
2siNX+COSX+2

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

KonTponbnas padora 3 mo teme "HeompeneneHHblil uHTErpan’ BBIIOTHSAETCS CTYICHTaAMU
CaMOCTOSITENIbHO BO BHEAYJUTOPHOE BpeMs U JOJDKHA OBITh CllaHa IPEIoAaBaTeso Ha IPOBEPKY 10
3au€THOU Henenu. Ha BbIMOTHEHHEe KOHTPOJIBHOM paboThl oTBoauTca 20 yacoB. Homepa BapnaHToB
KOHTPOJIBHBIX 3a/1a4 OMPEIEISIIOTCA C TTOMOIIBI0 TaOIUIEl 1, MpudeM HOMEpP KOHTPOJILHOW 3aaduu
HAXOAMTCS M0 MEepBOil OyKBe UMEHU CTYACHTA.

Tabmuma 1
Byksa A b B r )i EE | X3 )44 K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I1 PY | CII | TIII v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJTHEHWH KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHJEPKUBATHCS YKa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINOJIHEHHbIE 0€3 COOMIOACHMS 3TUX MPaBWUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul epepadOTKH.
1. Kaxxnast KoHTpoJibHas paboTa AOKHA OBITh BBIIIOJIHEHA B OTAEIBHOM TETpaau B KJIETKY CUHUMHU
WIA 4YepHbIMH depHHIamMHu. HeoOXoauMo OCTaBIATh Moy IMPUHOM 4 - 5 cM ais 3amedaHuid
pEeLEeH3eHTA.
2. B 3arosnoBke paOoTbl Ha OOJOXKKE TETpPaad JOJDKHBI OBITH SCHO HAIUCAHbl (paMUIMs, UMS U
OTYECTBO CTY/AEHTA, Ha3BaHME JMCUUIUIMHBI, HOMEP KOHTPOJIbHOM paboThl; 37eCh XKe CleayeT
yKa3aTh Ha3BaHME yueOHOro 3aBe/IEHUS, 1aTy OTCHUIKM paOOThl B MHCTUTYT M aJpec CTyleHTa. B
KOHIIE pa0OThI CIeAyeT MOCTaBUTh 1aTy €€ BBIIOIHEHUS U MOANUCH CTYJIeHTA.
3. B paboTy nomKHBI OBITH BKIIOUEHBI BCE 3a/1a41, YKa3aHHbIE B 3aJJaHUU, CTPOTO IO MOJ0KEHHOMY
BapHaHTy. Pemienus 3agad Hafo pacrosaraTh B MOPSIAKE BO3pACTaHUS KX HOMEPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJ10 MOJHOCTHIO BINUCATh €€ ycioBue. Eciu ycnoBue 3agauu
uMeeT oOuUIy0 (QOpPMYIHMPOBKY, TO, MEPENUCHIBAs €ro, cleayeT oO0Iiue JaHHble 3aMEHUTh



KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynath K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE PpEIIMB JOCTaTOYHOIO KOJMYECTBA 3a4ad [0 MaTrepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT TOKa3bIBAET, YTO YaIllE BCETO HEYMEHHE PELIUTh Ty WU
MHYIO 337]a4y KOHTPOJIBHOTO 331aHUs BBI3BIBACTCS TEM, UTO CTYJCHT HE BBIIOJIHHI 3TO TpeOOBaHUE.
5. B mpopenien3upoBanHoii paboTe CTyACHT AOKEH UCIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y YUYECTb €r0 PEKOMEHIALUU U COBETHI. PelleH31H NI03BOJISAIOT CTYAEHTY CYAUTh O CTENIEHH YCBOEHUS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3bIBalOT Ha UMEIOIIHUECs Y Hero mpoOenbl, Ha KeJlaTeIbHOe
HampaBJIeHUE pPadOThI; TMOMOTalT Cc()OPMYIUPOBATH BOMPOCHI [UIS TIOCTAHOBKM UX IEpe.
npenogaBaresieM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThI MPEABSBISAIOTCA CTYACHTOM IIPH CAaue 3a4era
WIM K3aMEHa.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISAETCS CTYJICHTY, €CJIA IPaBUIILHO BBINIOIHEHO HE MeHee 70 % 3anaHuil;
- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYAEHTY, €CIIM IIPaBUIIbHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. KonTpoJbHasa pa6ora 4 no teme ''OnpeneaéHuplii maTErpaa’
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

3anayga 1
BbluncnuTh onpeieneHHble HHTErpajibl
Howmep Bap. I/IHTeraJILI
1 e © 6) w—; B) | Xsinxdx; r) [/(4—x*)%dx.
! —In?x I XD+ 2X+2 ! I

4 2
 B) jxsiandx; r) j%

5 jx/_dx T In(x? —kl)dx

1+x 1

K dx L x'dx cos
——— 6 3)e*d
: ”!mwy [ s foxsear ” T

2 dx S|n3x !
4 X COS3XdX: 6 dx; 2J1—x%dx.
a)f )J;xnx B)I?OS r)jx\/ x2dx

,B)j'x 25— X

5 andX )T dxﬂjm
7

6 a) jcos X sin2xdx; 6)j 2; B)jq/(g x*)*dx; r)j \‘/jlx__
nx

0

'”f"e*\/ex—ldx_ o
e 0 )f

xIn® x

 B) j(»\/cos +sinx)dx; )

,
J. xdx
1V4X+1.
7 (X — y)dx
8 (= Dydx. o7 XX Teos? xsin® xdy; .
)I x4l )I1+x“B)j r)I1+\/5x 1




Howmep Bap.

I/IHTeraJ'ILI

x2dx \/—
; COS X ++/SInX )" dx;
9 a)jm )IJ*B)I( X ) dx; r)
jw/(l—xz)gdx.
2 sin® xd
10 3(x+4)dx . xedx | SIin- XdX. TIn(x —1)d
)j\/i )I\/ﬁ 'fgx/coszx r)gn(x o
0 isin® xdx 2 2 Ja—x?
11 a) [(x+2)e™dx; 6) j Toosx | B) [——— X 1)3, f
-2 0 O J2
%
12 a)j(x 5)e*dx; 6) jsm xcos® xdx; B)j 5) )jx V16 — x?dx.
5 X+
13 a) jx cos 2xdx; 6)j de_ B) f\/i j x°+9 — x*dx.
1+ X" —a
“sint xdx 2
14 a)j'(x+6)e “dx; 6) j R,B j j1+4sm -
T
elnx , . Fsin’ xdx ; x*dx
o dx )I 4/cos x ! 3In Iq/ 16 + x*)
3 V1—x%dx
16 j 4 IT
2 \FA
7 5 xidx 9 :
17 sin2xd
a)'f[XI xxesgésﬂ( ! !me
18 a) ?(x+4)e‘xdx 6) J\/5|T )j\/i r) _sz/l e* dx.
19 a) farctgxdx; 0) .[ de 5 75 I \/%
/ cos’ xdx e
20

a) !(x—l)e*dx; 6) £ Jsinx j r) J'w/(16 x> )% dx.

1

3amauva 2

BrraucauTs niiomaab (I)I/Il"ypbl, OFpaHHqCHHOﬁ 3aJaHHbIMH JIMHUSAMUA. C,Z[CJ'IaTB YCPTECIK

oOJactu




Homep Bap. VpaBHeHus IuHmit
1 3x* =4y =0; ox—4y+1-=o.
2 3X* +4y=0; 2x—4y—1-o0.
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; ax+2y+1=o0.
8 3x* -2y =0; 2x+2y-1=0
9 4x-3y*=0; ax+2y—-1-o0.
10 3X* +4y=0; 2x+4y+1=0.
11 y=X; y=—x+2; Yy =X
12 y=X; y=x]y=ax.

13 X=4-y*; x=16-4y>,

14 y =X; y=X2;y=—2x+3.

15 y=4-x*; y=16-4x*; y <8x—s5.
16 y=x;y=%,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)"

3amaua 3

Brrunciants 00beM TEJIa, OrPAaHUYCHHOT'O IMOBEPXHOCTAMM, MO U3BCCTHBIM IMOINICPECUYHBIM
CCUCHUSAM




Howmep Bap.

[ToBepxHOCTH

1 7=2-x"-5y%*; 7=0.
2 z=4+,y*+2z*; X=5.
3 z=5-./x*+4y?*; 1=0.
2 2 4
. XX v
2 2 2
- XY 2,
4 5 6
6 z=1+.4x*+y*; 2=2
y y=3+2x2+2%; y—a4.
8 X=3+y* +27%; x=4.
2 2 2
9 _XTerIJrZZ:l’ 0<x<2
2 2 2
10 A R
4 1 9
11 X=2-9y*-167%; x=0
12 Xx=2—-,y*+9z%; x=0
13 z=1—x*+4y*; 71=0
2 2 2
4 9 16
15 y=3-+x*+4z°; y=0
2 2 2
16 XZ—yT+ZT=1;y20;y§2.
17 7=2+X"+9y*; z=4.
18 2=2-X"—4y*;z=0.
19 y=1-x"-4z*;y—o.
2 2 2
20 XT+yT+%=1;y22.
3amaua 4

Boruncnuth 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu OX ¢urypsl,
OrpaHMuYeHHON TUHUAMH. CenaTb yepTex




Howmep Bap. YpaBHEeHUA TUHUI
1 y=-4x*; x=0;y = 4.
2 y=-4x’; x=1; y —o.
3 y=4x; x=0;y=a.
4 y=4x°; x=1; y —o.
5 y=1+8%’; x=0;y=o.
6 y=4x’; x=0;y=—a.
7 y=-4x%; x=-1;y = 0.
8 y=—4x’; x=0;y = 4.
9 y=4x’; x=-1;y=o0.
10 y=1+8x*; x=-10;y_1.
11 y=(x-1)"; x+y=1.
12 y =Inx; X=¢e.
13 y=1-X*; x+y=1.
14 XX+yi=4; y>1.
15 x2+y2=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 =COS X; yz%.
20 y=e"; y=e;x=0.

KpaTlcoe OMHCAHUEC U PETVIAMEHT BbINMOJHCHUSA




Kontponbras pabora 4 mo teme "OnpenenéHHbI WHTETpal BBITOIHICTCS CTYIECHTaMHU
CaMOCTOSITENILHO BO BHEAYTUTOPHOE BpeMsl U JOJDKHA OBITH CIaHa MPEIoIaBaTeso Ha IPOBEPKY 10
3auéTHOl Henenu. Ha BbIMOIHEHHE KOHTPOIBHOM paboThl oTBoaUTCS 20 yacoB. Homepa BapraHTOB
KOHTPOJIBHBIX 33124 ONPEICSIISFOTCS ¢ TOMOIIBIO TaOIUIBI 1, mprueM HoMepa KOHTPOIBHBIX 3a71a4 1
U 4 HaxoAsATCs 1O MepBoi OykBe paMIINK CTYIEHTa; HOMEP KOHTPOJIBHOM 3a7jaun 2 HaXOJUTCs IO
nepBoll OyKBE MMEHH CTYJCHTa; HOMEpP KOHTPOJIBHOW 3ajmadu 3 HAXOJUTCS MO TMEpBOM OykBe
OTYECTBA CTY/CHTA.

Tabmuna 1
byksa A b B r I E.E xK.3 14 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II W% d,D X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOIHEHUH KOHTPOJBHBIX pabOT HEOOXOAUMO CTPOTO MPUICPKUBATHCS YKa3aHHBIX
HUOKEe mpaBuil. PaGoThl, BBHIMOTHEHHBIE 0€3 COONIOACHHUS STUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYACHTY s IepepadOTKH.
1. Kaxxnast KoHTpOJbHAas paboTa J0HKHA OBITh BBIMIOJHEHA B OT/IETLHOM TETPaau B KIIETKY CHHUMHU
WIM YepHbIMH 4epHuiIamMu. HeoOXoaumMo OCTaBiATh MOJs MUPUHOW 4 - 5 cM Ui 3amMedaHui
peleH3eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETpajyl JOJDKHBI OBITH SICHO HamucaHbl (aMuius, UMs U
OTYECTBO CTYJIEHTa, Ha3BaHMUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh Ke CIEHAYyeT
yKa3aTh Ha3BaHUE Y4eOHOTO 3aBe/IeHUs, JaTy OTCHUIKM PabOThl B MHCTUTYT U ajpec cTyaeHTa. B
KOHIIE pabOTHI CIIETyeT MOCTABUTh J1aTy €€ BHIMOJHEHUS U TOANKUCH CTY/ICHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 33]]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJ0KEHHOMY
BapuaHTy. Pemenus 3amaq Ha/io pacrojarath B MOPsIKE BO3PACTAHUS X HOMEPOB.
4. Ilepen peuieHUEM Kaxk10# 3a71a4u Ha/10 MOJHOCTRIO BhIUCATh € ycnosue. Eciu ycnoBue 3agauun
uMeeT oOmyr (OpMYIHPOBKY, TO, IEPEHHUCHIBas €ro, CIeAyeT OOIIWe [aHHbIC 3aMEHUTHh
KOHKPETHBIMHU, B3SITBIMU U3 CBOero BapuaHTa. He crnenyer mnpuctynaTte K BBIIOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE PEIMB JOCTaTOYHOrO KOJMYECTBA 3amad [0 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3aJJaHUs BHI3BIBACTCS TEM, YTO CTYJECHT HE BBITIOJHUI 3TO TPEOOBAHHE.
5. B mpopernen3upoBanHo# paboTe CTYACHT JOHKEH UCIIPABUTh OTMEUEHHBIE PEIICH3EHTOM OIIMOKU
Y YYECTh €r0 PEKOMEHIAIIMK U COBETHI. PerieH31n mo3BOJISIOT CTYICHTY CYJUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOIIETO pa3jieia Kypca; yKa3bIBalOT HA UMEIOIINECS Y HETO MPpoOeTbl, Ha JKeIaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYITUPOBATH BOIMPOCHI MAJsi TOCTAHOBKH WX TEpen
Mperno/iaBaTesieM. 3a4TeHHbIE KOHTPOJIbHBIE pa0OThI MPEIBABISIOTCS CTYACHTOM MIPH Cavye 3auera
WJIM DK3aMeHa.

Kpurtepun onenkmn:
- OLICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU ITPABUJIBHO BBIITIOJITHCHO HEC MCHEC 70 % 3aHaHHfI;
- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYAEHTY, €CIIM IPaBUIIBHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.5. KonTpoabHas padora 5 no reme "DYHKINN HECKOJIbLKHUX NNepeMEHHbIX "'
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUI
3anada
JlaHo cKansapHOe mose u = u(x;y)-

1) CocraButh ypaBHeHue quHuE U = C 1 MoCcTpouTh €€ rpaduk.
2) BpruCIUTH € IOMOIIBIO IPAJUEHTa IPOU3BOAHYIO CKAILIPHOTO MO u = u(X;y) B Touke A

—_—

I10 HaAIIpaBJICHUIO BEKTOPa AB .



3) HaiiTit HaUOOMBIITYIO0 CKOPOCTH H3MEHEHHUS CKAIIPHOTO MMOJIS B TOYKE A.

H};);\;{)ep U=U(xy) Koopaunars! 1. 4 | Koopaunats! 1. B
N . ,, V3. 1 ., V3.,
X< + +4X+ - — —_— == _ —
’ g 2 2 2
1., 3 V3
2 Zry?+2x-2 2 -=1-— 0:1--—=
X"+Yy" +2X Yy ( 2 Zj [ ZJ
V3.5 NE
Fyte2x-a4 - -1-— = -1-==;0
3 X?+y?+2x—4y 1 ( 55 >
1. 3 V3
4 Z+y?—2x-2 7 —1-— 0:1--—=
X% +y X y (2 2] { 2}
c o A 1+J§_ 3 1+*/§-o
X + +2X + — —_—— 1+ —
’ g 2 2 2
6 X? +y? —2x+2y 2 15,—1—ﬁ 0,_1_£
2 2
V3.5 V3
Fryt-2x—4 - 1-—~ 1--2:0
7 X +y X —4y 1 ( i >
3. 3 V3
4y’ —4x-2 . —1-— 0;1-—
8 X2 +y X—2y 4 (2 2] >
V3.5 V3
f+yt-2x+4 1+—-= 1+—:0
9 x?+y X+4y 4 [ > >
10 Py’ +2x+2 7 L 1+‘/§ 0 1+‘/§
X°+y? +2X+ ——-1+— 1+ —
y y 2 5 5
11 x?+y?+6x+4y | -12 —L—l-l—ﬁ 0,—1+£
2 2 2
IRE 3
fryt-6x—4 - - 01- =
12 x> +y X—4y 3 (2 ZJ [ 2)
13 +y?—4x+2 4 1+*/§- > 1+‘/§-0
x?+y?—4x+ - — = -
g g 2 2 2
14 | xX*+y?+4x-2 4 1 43.5 1 J§_0
+ Yy +4x— -1-—— -1-—;
y y 55 5
V3.3 V3.
15 X +y?+6x+4y -9 _1+7’_E _1_|_7’0




H];);\;ep U=U(xy) Koopaunars! 1. 4 | Koopaunats! 1. B
1. 3 NE)
1 fryt-6x-4 4 —l-— 0l-—
6 X2 +y X y ; > ;
1, 3 J3
17 Z+y?+4x+6 -9 S A 01-X=
X“+ Yy +4X+6y > > >
18 | x*+y*—4x—6y | 5 2,33 1 5, V3.
X< + —4X — _ MY = _ X
’ ’ 2 2 2
19 | x*+y?+2x+8 1 2, 3. 1 LB
X“+ Yy +2X+ - — -~ - _ Ay
’ ’ 2 2 2
1, 3 L3
20 x? +y? —2x—8y -8 _E _7 01-—

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHUS

KontponbHast padora 5 mo Teme "®OyHKIUU HECKOIbKHX MEPEMEHHBIX' BBIMOIHICTCS
CTYACHTAaMH CaMOCTOSITENIbHO BO BHEAyIUTOPHOE BPeMs M JIOJDKHA OBITH CllaHa IpenoaBaTesio Ha
NPOBEPKY 110 3a4€THOM Heenu. Ha BhImoHeHne KOHTPOJIbHOM paboThl oTBOoUTCs 17 yacoB. Homep
BapHaHTa KOHTPOJBHOM 3314 OTPECIIICTCS C IOMOIIBIO TAOIHIIBI | M HAXOAUTCS 110 ITePBOM OyKBE
UMCHHU CTYJCHTA.

Tabmuma 1
BykBa A b B r )i EE | XKJ3 )44 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I1 PY | CII | TIII v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOIHEHUH KOHTPOJBHBIX pabOT HEOOXOIMMO CTPOTO MPHUAEPKHUBATHCS yKa3aHHBIX
HIDKEe npaBuwi. PaboThl, BBINOJHEHHbIE 0€3 COONIOJIEHHMS STUX MpPaBWUI, HE 3aUUTBHIBAIOTCA U
BO3BpAIAIOTCSl CTYAEHTY JUIsl IepepabOTKH.
1. Kaxxgast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHOM TeTpaau B KJIETKY CHHUMU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoauMo OCTaBisITh MOJs MHUpUHOW 4 - 5 cM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOOThI Ha OOJOXKE TETPaad JOJDKHBI OBITh SICHO HAIMCAHBl (paMUJIHs, UMS U
OTYECTBO CTYAEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJILHOW paboThI; 3/1€Ch ke CledyeT
yKa3aTb Ha3BaHUE Y4EOHOIO 3aBe/IeHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U aJpec cTyaeHTa. B
KOHIIE pabOThI CIIeyeT MOCTaBUTh ATy €€ BBHIIOIHEHUS U MOANUCH CTYIEHTA.
3. B paboTy nomKHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIE B 3aJJaHUH, CTPOTO TI0 TIOJI0KESHHOMY
BapuaHTy. Pemienus 3agad Hafo pacrosnaraTh B OPSIIKE BO3pAacTaHUS UX HOMEPOB.
4. Ilepen pemieHueM Kax 101 3aa4u Ha/10 MOJHOCTRIO BhIUCATh €€ ycnosue. Eciu ycnoBue 3a1aun
uMeeT oOuIy0 (QOpPMYIMPOBKY, TO, MEPENUCHIBAs €ro, cleayeT oO0IIuMe JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynate K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIMB JOCTaTOYHOTO KOJMYECTBA 3a4ad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIbIT MOKa3bIBAET, YTO YaIllEe BCETO HEYMEHHE PELINTh Ty WU
MHYIO 33J1auy KOHTPOJIBFHOTO 33/1aHUs BBI3BIBACTCS TEM, UTO CTYJEHT HE BBIIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenien3npoBanHoOi paboTe CTYACHT TOHKEH UCTIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OITHOKH
Y Y4ECTb €70 PEKOMEH/IALUU U COBETHI. PelleH31H NI03BOJISAIOT CTYJEHTY CYAUTh O CTENIEHH YCBOEHUS



COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3bIBalOT Ha UMEIOIIHUECs Y Hero mpoOenbl, Ha KeJlaTeIbHOe
HampaBjIeHue padOThl; IMOMOTalT Cc()OPMYyIUPOBaTH BOIMPOCHl [UIS TIOCTAHOBKM HUX TEpen
npenogaBaresieM. 3auTEHHbIE KOHTPOJIbHBIE pabOThI MPEABSBISAIOTCA CTYACHTOM IIPH CAaue 3adera
WJIM DK3aMEHa.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISAETCS CTYJICHTY, €CJIM IPaBUIILHO BBINOIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYACHTY, €CJIM IIPaBUIJIbHO BBINOJIHEHO MeHee 70 % 3amaHuil.



7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 2
Ne
wn Bonpocs! k 3k3amMeHy
1 Uto Takoe ¢pynkuusa? [Ipumep. CiocoOs! 3aganus pyuakmuu. O6macTs onpeaeieHus: GyHKIIHH.
["padux pyHKININ
2 |O6parnas ¢pynknus. [Tpumep
3 |Cnoxnas dynkuus. [Ipumep
4 |OcHoBHBIE XapaKTEPUCTHKH (PYHKITUH
5 |OcHOBHBIE y1eMeHTapHble PYHKIMHU U UX Irpaduku. DinemeHTapHas ¢pyHkuus. [Ipumep
6 [[Ipenen hbyHKIMM B TOUKE
7 |[beckoHeuHO MaJibie M 6ECKOHEYHO OoJbIe (QYHKIMH, CBSI3b MEKAY HAMHU
8 |CpoiicTBa 6€CKOHEUYHO MaJIBIX (DYHKIIUHA
9 [OxBuBaJIeHTHbIE OECKOHEYHO MaJlble
10 |Cs3b Mex1y QYHKITHEH, e€ mpeaesioM u OECKOHEYHO MaJlol (GpyHKImen
11 [[Ipenen GyHKIMH IpH X—>00
12 |OcHOBHBIC TEOPEMBI O MIpeIeIax
13 |CroiicTBa npenenoB GyHKIMNA. 3amMeyaTeabHble PEIebl
14 [HenpepbIBHOCTb (yHKIMU B TOUKe. CBOMCTBA (DYHKIIMIA, HEIPEPBIBHBIX B TOUKE
15 Teopema 0 HEMPEPHIBHOCTH AIIEMEHTAPHOH (DYHKIMU U €€ HMCIIOJIB30BAaHHUE MPH BBIYUCICHUN
peesion
16 |CpoiicTBa QyHKINH, HENPEPHIBHBIX HA 3aAMKHYTOM WHTEpPBAJIC
17 [Touku pa3pbiBa QYHKIIMH U X KIACCHUPUKAIHS
18 [Yro Takoe npousBoaHas ¢pyHkuuu. KakoB ee reoMeTpuyecKuii CMbICI
19 [Ipon3BoHAs CyMMbl, NPOM3BEACHMS, YaCTHOTO JABYX (QYHKIMH. [IpousBonHas Ci0XHON
¢byukuuu. [Tpumep
20 |TaGmnuiia mpoU3BOJHBIX OCHOBHBIX IEMEHTAPHbBIX (DYHKIMH.
21 |Yro Takoe muddepennman dyaxpm. opMyia ero BEIYUCICHUSL.
22 |Tabnuua nuddepeHnanoB OCHOBHBIX. YJIEMEHTAPHBIX (DYHKIHH
23 |Mcnonb3oBanue quddepeHipana B IpuOIMKEHHbIX BolurcaeHusX. [Ipumep.
24 | TlpousBoanblie u auddepeHnnanbl BRICIINX MOPSIKOB.
o5 HeoOxonuMble W JOCTaTOYHBIE YCIOBHMsS BO3pacTaHusi W yObIBaHUs JuddepeHuupyemMon
(byHKIIH.
26 Uro Takoe »kcTpeMyMmbl (min ¥ max) ¢QyHkuud. KakoBsl HeoOXoauMble YCIOBUS
CYIIIECTBOBAHMS HKCTPEMYMa.
27 |JlocTaToyHbIE YCIOBHE CYIIECTBOBAHHUS MiN U Max.
28 [Teopewmsl Pons, Jlarpanxka, Kommu.
29 |lIpaBuia JlonuTtass pacKpbITHs HEONPeeIeHHOCTEeH
30 Dopmynsl Teinopa u Maxnopena nis GpyHkuuu f(x) 1 UX UCHONB30BaHUE JI BHIYMCIECHUM
3HaYeHUH QYHKIUH C 3aJaHHOM TOYHOCTBIO.
31 [ToHsATHE BBITYKIIOCTH X BOTHYTOCTH rpaduka QyHKImH B Touke. HeoOXoauMbIe 1 TOCTaTOYHbIE
YCIIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GYHKIUU B TOUKE.
32 |Touku nepernda rpaduxa GyHKIMH. Y CI0BHE CYNIECTBOBAHUS TOUYEK Ieperunoa.
33 AcumnToThl rpaduka pyHkuuu. Beptukanbasie acumnToTsl. [Ipumep. HakinoHnHbIe acHMITOTHL,
Kak ux Haiitu. [Ipumep.




n/n

Bomnpocsl Kk 3xk3aMeny

34

[TepBooOpasHas M HeonpeaeneHHbl nHTerpan i Gyukuuu f(x). Ilpumeps.

35

CpoiicTBa HCONPCACIICHHBIX HHTEIPAJIOB.

36

Ta6J'II/II_[a HEOMPECACIICHHBIX HHTCI'PAJIOB.

37

MHTerprpoBaHue 3aMEeHOM TEPEMEHHON HEONPEAETIEHHbIX HHTErpasioB. [Ipumep.

38

I/IHTerI/IpOBaHI/Ie 110 4aCTiIM. HpHMep Kaxmne HHTCT'PAJIbl BBIYUCIISIFOTCS 9TUM METOJOM.

39

[Ipocreitmme npodu 1,2,3,4-oro Trna, HHTErpupoBanue apoodei 1,2,3 Tuna.

40

aTerpupoBaHue panMoOHANbHBIX  (QYHKIMHA. (TpenCcTaBIEHUH HENPaBWIBHON JPOOHO-
[panioHanbHON (PYHKIMM B BUAE CyMMbl MHOI'OWIEHA M IPAaBUIbHON APOOHO-pALMOHAIBHOMN
(GyHKIMU; TeopemMa O MPEACTABICHUU NMPAaBHJIBHON JPOOHO-pAllMOHAIBHONW (DYHKLIMU B BUJE
CYMMBI POCTEHIINX APOOECHT).

41

HTerprpoBaHue TPUrOHOMETPUYECKHIX (DYHKIUH.

42

MHTerprpoBaHue UPpaOHAIBHBIX (PYHKITHIA.

43

UTo Ha3bIBalOT MHTETPAIBHON CyMMOU (yHKIHH, 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTh?
[Ipumep.

44

Uto Takoe onpenenenHblii naterpan? Kakos ero reoMeTpruieckuii CMbIci?

45

CpoiicTBa OIpCACIICHHOI'O HHTCTpAJId.

46

[Ipon3Bo/iHAsE OT OMpEIEIEHHOr0 MHTErpajga 1o BepxHeMmy mpezaeny. CBs3b ONpPENEIIEHHOTO
MHTErpaia u NepBooOpa3HOil OT MOAMHTETrPATLHON (PYHKIINH.

47

dopmyna Herorona-JleliOHuIa A1 BBIYHMCICHUS] OMPEAEIIEHHOTO MHTErpajga U yCIOBUE €€
MCII0JIb30BAHUS

48

3ameHa HepeMCHHOﬁ B OIIPCACIICHHOM HHTCIpAJIC.

49

I/IHTCFpI/IpOBaHI/IC 110 4aCTsAM B OINPCACIICHHOM HHTErpajc

50

BoruucieHue IUIOIIAAEH MIOCKUX (bHpr B TPAMOYTOJIbHBIX KOOpAWMHATAX C IIOMOIIBIO
OIPCACIICHHOI'O MHTCIrpaJia.

o1

BrrunciieHne miomaam CeKTopa B MOJISIPHON CUCTEME KOOPAHHAT

52

BorurciaeHue JJIMHBI JAYyTH KpHBOﬁ B HpHMoerHBHOﬁ CUCTCMC KOOpAUHAT.

53

Briuncienne o0beMa Tea 1o miomaasM MONepeyHbIX CeUeHUN

54

Brruucienne oobeMa Tea BpalCHUA C IOMOIIBIO ONMPEACIICHHOI'O MHTCIrpajia

55

JlaTh omnpenesnienne GyHKIMKN IBYX, TPEX, n nepeMeHHbIX. [Ipumepsl.

56

Uro Has3piBalOT o0OJacTbio onpeneneHus (QYHKIUM HECKOJbKUMX mepeMeHHbIX. Kak
reoMeTPHUECKH MOXKHO MPEICTaBUTh 001acTh onpeaesieH s PyHKIUHN IBYX EPEMEHHBIX.

S7

Uto siBisieTcst rpadukoM QyHKIMM JBYX MEPEMEHHBIX U KaK €ro IOCTPOUTH.

58

Uto Ha3bpiBaeTCs 4YaCTHBIM NPUPAIICHWEM M YaCTHOM MPOU3BOJHOM (PYHKIIMHU HECKOJIBKHX
nepeMeHHbIX. Kak HaxoasT yacTHble npou3BoaHble. [Ipumep.

59

UTo Ha3bIBalOT MOJHBIM IpPUpAIIEHUEM U MOJHBIM JU(QepeHnanoM QyHKIMH HECKOJIbKHX
nepeMeHHbIX. DopMyia 17151 BBIYMCIEHUS OJTHOTO U depeHimana.

60

Vcnonib30Banue nosHoro quddepeHnpana s NpuoInKeHHbIX BelunciieHui. [lpumep.

61

UacTHbIe TPOU3BOIHBIE OT CJI0KHON (QYHKIIMHM HECKOIBKUX ITEPEMEHHBIX.

62

UacTHbIE IIPONU3BOJHBIC OT (I)YHKI_II/II/I HCCKOJIbLKHX IICPEMCHHBIX, 3aJIaHHOM HESBHO.

63

HacTtable pon3BoaHble Beicnx nopsakoB GHII. CmenianHble NPON3BOIHBIE M MX CBOWCTBO.

64

nddepenimansl Beicinx nopsakon OHII.

65

KacarenapbHast IIIOCKOCTh U HOpMaJib K TIOBECPXHOCTHU.

66

UTO Ha3bIBAIOT TOUKON MakcUMyMa (DyHKIIMY HECKOJIBKUX IIepeMeHHbIX. KakoBbI HE0OX01uMbIE
YCJIOBMSI CYLIIECTBOBAHMS TOYEK MAKCUMYyMa.

67

UTO HAa3BIBAIOT TOUKOM MUHUMYMa (by'HI(I_II/II/I HCCKOJIBKUX ICPCMCHHbBIX. KakoBbI HCO6XOI[I/IMBIC
lYCJIOBUS CYIICCTBOBAHUS TOYCK MUHUMYMaA.

68

I[OCTaTOLIHLIC ycCJioBusA CynieCTBOBaAHUA MUHUMYMaA U MaKCUMYyMa (I)yHKI_II/II/I ABYX IICPEMCHHBIX

B CTallHOHAPHOM TOYKE.




n/n

Bomnpocsl Kk 3xk3aMeny

69

YcnoBHbINM dKkcTpeMyM. MHoxutenu Jlarpanxka. @ynkuus Jlarpanxka. Kak HailTM ycCiIOBHBIN

PKCTPEMYM.

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

Cemectp

dopma
NPOBECHUsA

NPOMEKYTOYHOM

aTTecTAlNu

Kputepuu u HOpMbI OLIEHKH

DK3aMeH

«OTJIMYHO»

CTyaeHT noiy4yuit 3a4€T 10 BCeM
KOHTPOJIbHBIM paboTaM ceMecTpa
U IIpYU OTBETE HA OUJIET €T0
COJIEp>KaHUE PACKPBITO
MIOJIHOCTBIO, MaTepHall U3JI0KEH
IPaMOTHO, B OIpeeaEHHON
JIOTUYECKOM
MOCIIEI0BATEIHHOCTH, MPABUIHHO
HCIOJIb3YETCSl TEPMUHOJIOTUSI.
[Tokazano ymenue
WUTIOCTPUPOBATH TEOPETUUECKUE
MOJIOKEHUS KOHKPETHBIMU
npumepamu. OTBET PO3ByYall
CaMOCTOSITENTbHO, 0€3 HAaBOIALINX
BOIIPOCOB, 3a/1auy OuJieTa peimi
MIPABWJIBHO M PAIIMOHAJIBHO.

«XOpouIo»

CryneHT nosy4us 3a4é€T M0 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
OTtBeT Ha OUIIET yAOBIETBOPSET B
OCHOBHOM  TpeOOBaHMSM  Ha
OLIEHKY «OTIUYHOY», HO TIPH STOM
MOXET UMETh ClIeIyIolIHe
HE/IOCTATKH: B U3JI0KEHUHT
JOMYIIEHbl HeOOobIIe MpoOebl,
HE WCKA3WBIIME  COJEp)KaHHE
OTBETa; JIOMYyIIEHbl  OJWH-/Ba
HEI0YETa, WCIpPaBICHHBIE 110
3aMeYaHHI0 SK3aMeHaTopa

«YAOBJICTBOPUTECIBHO»

CryneHT nmosy4us 3a4é€T MO BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
IIpu oTBeTe Ha OWJIET HEMOJIHO

WIIN HEeToCJIeJ0BaTEeIbHO
PacKphITO cosiepKaHHe
MaTepuaia, HO IOKa3zaHO ooiiee
IIOHUMAaHHuE BOIIpoca n

MpOACMOHCTPHUPOBAHLL YMCHU,
JOCTAaTOYHBIC OJIA )IﬂﬂbHGﬁHICFO
YCBOCHUA Marcpurajia. Hmenuch
3aTPYAHCHUA NI AONYIICHBI
OIIMOKH B ONpCACIICHUN HOHHTHﬁ,
HCIIOJIb30BAHMHU  TCPMUHOJIOTHH,




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLlEHKH

HCIIPABJICHHBIC ITOCJIC HABOAAIINX
BOIIPOCOB

«HEYJIOBJIETBOPUTEIILHO

CTyleHT He MOJy4nsI 3a4€T XOTS
OBl 1MO OAHOW W3 KOHTPOJIBHBIX
paboT cemecTpa WM NPU OTBETE
Ha owner HaOJIIOar0TCs
CepbE3HbIe MPOOENbl B 3HAHUAX
OCHOBHOT'O MaTepHuaya U3y4eHHOH
JUCLIUILINHEI, JOITYIICHBI
MPUHIUIIAATIBHBIE ~ OIMIMOKH B
BBIIIOJIHEHUM 3aJaHuH, HE
MPOJICMOHCTPUPOBAHBI 3HAHUS W
YMEHUS, JIOCTATOYHBIE JUISt
JTaIbHEHIIIEro YCBOCHUS
MaTepuaia




8.1. O0s3aTe1bHAS JIUTEpPaTypa

8. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHe T CIHIIHHbI

Ne
/o

ABTOpLI, COCTaBUTEC/IN

3arsiiaBue (3aroJjioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeTou4YecKoe nocooue,
NPAKTHKYM, JP.)

Ton m3panus

Koau4yecTBO B
HAYYHOM
oudamoreke /
HaunmenoBanne 96C

lwumaues B.C.

Bricmras matemaTuka : yueonuk / B.C.
IlInnages. — Mocksa : UTHOPA-M, 2019.
— 479 ¢. — (Briciiee oOpa3zoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
aneKkTpoHHbIN. - URL:
https://new.znanium.com/catalog/product/99
0716

VueOHuk

2019

OBC
«ZNANIUM.COM»

PxeBckuii C.B.

Bricimias matemaruka : yueOnuk / C.B.
PxeBckuii. - Mocksa : Ungpa-M ;
Znanium.com, 2018. - 814 c. - (Bsiciee
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexktponHsii. - URL:
https://new.znanium.com/document?id=337
456

YyeOHUuK

2018

ObC
«ZNANIUM.COM»

Hanaunos FO.M.,
XKypbenko JI.H.,
HukonoBa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I".A. .

Maremaruka : yue6. mocooue /

KO.M. JTanunos, JI.H. Xyp6enko,

I'.A. Huxonosa, H.B. Hukonoga, C.H.
Hypuesa ; non pea. JI.H. XKyp6enko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaspuar). - TekcT : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoOe 1mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenko JL.H.,

MaremMaTrKa B TpUMeEpax | 3a1adax : yuco.
nocobue / O.M. [lertsapesa, JI.H.

YyebHOEe 11ocodue

2019

9BC
«ZNANIUM.COM»




Tun (yueOHUK, ydeOHOE

KoauuecTBo B

Ne nocodoue, yueoHo- HAY4YHOM
ABTOpPBI, COCTABUTEH 3aryiaBue (3aroJioBoK) Tox m3panusa
n/n MEeTOJAHYECKOEe mMocooue, oudamoreke /
NPAKTHKYM, JP.) HaumenoBanune I6C
HukonoBa I'.A., XKypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Hukonona, C.H. HypueBa. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Briciuee
oOpa3zoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHbIN. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTeIbHAS JIUTEPATypa
Tun (yueOHUK, ydeOHOE Ko.lmqecnio B
Neo nocoodue, yaedHo- HayHHou
ABTOPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus ondauoTexe /
n/n MeToHYecKoe mocooue,
HPAKTHKYM, IP.) HanmeHnoBanue
9BC
1 | Kysneuos JLA. COopHHMK 3a/1aHM 1O BBICIIEH MaTeMaTHKe. VYuyebHoe nocobue 2015 9bC
Tunossle pacueTsl : yueOHoe nocodue / «JIaHb»
JI.A. Ky3neuoB. — 13-e u3zn., ctep. —
Cankrt-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcrt :
ANEKTPOHHBIN // DIEKTPOHHO-O0MOIMOTEYHAS
cuctema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTENIeH
2 | ®ummmnona E.E., CepreeBa | Maremaruka: YueoHoe mocooue / E.E. VY4aeOHOe mocobue 2015 3BC
J.B., Cnoboackas U.H. ®ununosa, /[.B. Cepreesa, «ZNANIUM.COM»
M1.H.Cnoboxackas - Boxorma: BUITD ®CHUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Tekcr : anexTpoHHbId. - URL:




Tun (yueOHuK, yueoHOe

KoaunuecTBo B

Ne nocooue, yueOHo- Hay-nou
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) I'ox u3nanus ondauoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HanmeHnoBanme
P > AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. ., Beiciias matemaruka. HYacts 1 : yuebHoe VYuyebHoe nocobue 2016 9BbC

EpmakoBal'. M.,
Muxanea M. M. [u ap.].

nocobue / B. U. Benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii heaepanbHbIid
yausepcutet, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
ANEKTPOHHBIN // DIEKTPOHHO-OMOINOTeYHAS
cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTeNe

«IPRbooks»




8.3. Ilepeuenb mpogecCHOHAIBHBIX 0a3 JaAHHBIX U MHGOPMAIMOHHBIX CIMPABOYHBIX
cHCTEM

—OcCHOBBI BbICIIIEN ¥ AucKpeTHON Matematuku // [Ily6osuyu A.A., Knoukos FO.B. CripaBOYHUK
/ Bosrorpan, 2015. Pescum oocmyna: http://elibrary.ru

—Jlexknuu o Beiciieii Matematuke // I'anoe B.A., Jeemepesa P.B. YuebHoe mocobue. B 2-x
vactax / bapuayn, 2014. Tom Yacts 1 Jluneiinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMILICKCHBIE
YHCclia, pa3jioKeHUE palMoOHaJIbHBIX Ipo0eil, BBeJeHHEe B MaTeMaTHUeCKUil aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U J0NOAHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlexknuu 1o Beiciieii Matematuke // I'anoe B.A., JJeemepesa P.B. YuebHoe mocobue. B 2-x
yactsax / bapuayn, 2014. Tom Yacts 2 uddepeHnnanbHoe 1 HHTETPATBHOE HCYUCICHHS, (QYHKIHN
HECKOJIbKUX MEPEMEHHBIX, GYHKIIUN KOMILIEKCHOTO MEPEMEHHOr0, Au(depeHnanbHble YpaBHEHHU
U Teopusl BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W AOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne HaumenoBanue 11O KouunvecTBo PexBu3uThI 10r0BOpa (aara,
n/n JIMIICH3HH HOMep, CPOK AeHCTBHA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas

8.5. Onucanne MaTepuaJbLHO-TEXHUYECKOIi 0a3bl, HEOOXOAMMOM /Il OCyIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILIUHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB /IJIs1 IPOBEAeHNS

/0 | NPaKTHYeCKHUX U JIa0OpPaTOPHBIX 3aHATHH,
MOMelleHU JJI1 CAMOCTOATEIbHOM

padoThl o0yvyaomuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA

VYueOHast ayauTopust Ui IpoBeeHns 3aHATHi | CTONBI  YYCHWYECKHE JBYXMECTHBIE U
JEKIIMOHHOTO THUMa. YuyeOHas ayJuTopus AJS | TPEXMECTHbIE (MOHO0JI0KN) ,CTOJI
NPOBEICHUST 3aHATHH CEMHUHAPCKOTO THIIA. | TIPENOJaBaTeIbCKHHA, CTYyJ
VYuyebHast  ayauropus UL KypCOBOIO | IpenojaBaTelbCKHi, JI0CKa ayAuTOpHas
1 | MPOEKTHpOBAHUS (BBITIOJIHEHUSI  KYpPCOBBIX | (MesoBasi)

pabot). YuebHas ayauTOpHs JJIs IPOBEIACHUS
TPYTITOBBIX " VH/IMBUIYTbHBIX
KOHCyNbTalMi. YueOHas ayauTopus i
NIPOBE/ICHUS 3aHATHIA TEKYIIEero KOHTPOJIS U
npoMexyTouHo# arrecraimu. (I'-440).

Y4eOHast ayuTOpus )i MpoBeAeHNs 3aHATUH | CTOJIBI  yYeHWYECKUE  JBYXMECTHBIC
JIEKIIMOHHOTO TUMNa. YueOHas ayauTopus Uil | (MOHOOJOKH) , CTOJ MpPernoAaBaTeNbCKUiA,
MPOBEJICHUS 3aHITHA CEMHHAPCKOTO THIA. | CTYI MPEToIaBaTeIILCKUH, J0CKa
YyeOHass  aynuTopuss A8 KypCOBOTO | ayJUTOpHAas (MemoBasi)

o | IPOCKTHPOBAHHS (BBITTOJTHEHUST  KYPCOBBIX
paboT). YuebHast ayTuTOpus sl TPOBEICHUS
TPYIIIOBBIX " WHIUBUIY THHBIX
KOHCYNbTallMil. YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npomexxyrounoi arrecrarmu (I'-409).

3 [Tomemenue sl caMOCTOSATENbHONH padoTHI | CTOJNBI yYSHUYECKHE, CTYIIbS YICHHUCCKHE,
cryaenros (I'-401). I1K ¢ Bbix010M B ceThb 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/
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