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COI'JTACOBAHA

JIMpPEKTOp MHCTUTYTA MHKEHEPHOM M DKOJOTMYSCKOU 0€30IaCHOCTH

« » 20 T. JILH. I'opuna
(noonucv) (1.0. ©amunus)

YTBEPXIEHA

Ha 3acenanuu kagenpsl'Briciias MaTemaTrka 1 MaTeMaTuieckoe oOpazoBaHue”

(mpotokon 3acemnanust Ne 2 ot «07» centsiops 2022 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHMSI NUCUUIUIMHBI — OBJIAJIEHUE COBPEMEHHBIM allapaToM MaTeMaTHKU AJIs
JAJIbHEHMIIEro MCMOIb30BaHUS B 00JACTAX €CTECTBEHHOHAYYHOTO 3HAaHUS M JAMCLUILUIMHAX
NPUKIIAJHON HANpPABICHHOCTH, NMPHOOPETEHHE TEOPETHUECKUX 3HAHUI MO0 OCHOBHBIM paszjesiaM
JUCLMIUIMHBL, TOATOTOBKAa K M3Y4YEHUIO M IPUMEHEHUI0 MaTeMaTH4eCKUX METOJ0B B
npoeCCHOHATIBHON /EATEIIbHOCTH, K CAMOCTOSITEIbHOMY M3YYEHHIO TEX Pa3/ieloB MaTeMaTHKH,
KOTOPbIE MOTYT HOTPEeOOBATHCS JOMOJIHUTENBHO B MPAKTUYECKOM M HCCIIEAOBATENIbCKOM padore,
dopMHpOoBaHHE  MaTEeMAaTUYECKOrO,  JIOTMYECKOT0O M ITOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTHYeCKOM KyJIbTyphl OaKkasiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
«AIAOTUBHBIA Kypc MaTeMaTHKuy. "Beicliag MaTreMaThKa. JJIEMEHTHI BEICIIEH aareOpsl U

reOMeTpuu'.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTBytomiee: 'Boiciias MateMatuka. M30paHHbie pa3jiesbl BbICIICH MaTEMAaTUKH

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyvembie 1
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIHpyeMble R —— Ilnanupyemsle pe3yJibTaThl
KOMIeTeHIUH (KOZL H HaHMEHOBaHIE) o0yueHust

(KOoJl 1 HAMEHOBaHUE)
ITK-4 Criocoben [IK-4.1 TlonuMmaer 3HaTh:  OCHOBHBIE  TOHATHA U
NPUMEHATH 3HAHUS MAaTEMATHYCCKHIT armapar Gopmynsl  auddepeHIHaNbHOr0 |
byHaaMeHTalIbHON U 1 bepeHIUATBHOTO 1 UHTErPajIbHOTO MCUHCIIEHUS,
HPUKITATHON MHTErPaIbHOTO HCUHCIeHs | OCHOBHEIC METOJBI PCLICHHS 3a1ad, a
MaTeMaTHKH ¥ ero poNib IPH PEILICHAN TaKxKe ux NPUIOKEHUS B
B pa3zpaboTke PO(eCCHOHATBHBIX 33724 Ipo(eCcCHOHATBHBIX TUCIUILTHHAX.
IPOrpaMMHOTO YmMmers: Pematp THUIIOBBIE
obecrieueHus MaTeMaTH4ecKue 3a7a4n

TuddepeHIMaIbHOr0 U HHTErpaIbHOTO
WCYHCIIEHUS; TPUMEHATh (QOPMYJIBI U
METO]Ibl K PEHIEHHUIO TUIIOBBIX 3aJad.
Baaners: MEeTOoJaMu penieHus
TUIOBBIX 3a7a4 AuddepeHnnanbHoro u
WHTErpajbHOT0 UCUUCIICHUSI.

T1K-4.2 [pumeHsier 3HaTh: pOJb OCHOBHBIX IMOHATHHA H
MaTeMaTHYECKHUH ammnapaT (opmyin 1 depeHIanbHOTO |
nu(bepeHIHaNTbHOrO i HHTErPaIbHOTO HCUYHUCIICHUS,
UHTETPAJIBHOTO HcurcaeHus | OCHOBHBIX — METONOB B PCHICHUN
IpHU pelIeHNun podeCCHOHATBHBIX 3a1a4

npodecCHOHANBHBIX 3a71ad YMeTb: TEPEBOAUTH  IPUKJIAIHBIC

3aJaud € ONMCATEeNBHOrO fA3bIKAa Ha
S3bIK MaTEMaTUKH, IPUMEHSITHh METObI
muQepeHIMaIbHOr0 U HHTETPaIbHOTO
WCUUCIICHUS B peneHnn
npodeccHnoHaNBHBIX 33724

Biagerb: cmocobamMM  HArJSITHOTO




rpaduyeckoro MIpeICTaBICHUS
MaTeMaTUYeCKoro  arrapara npu
penieHny mpodeccuoHaNbHBIX 3a/1au.

[1K-4.3 JlemoHcTpUpyeT
BJIaJICHHE HAaBBIKAMU
MIPUMEHECHHSI
MaTeMaTHYeCKOTo armnapara
muddepeHInanTbHOTO U
UHTETPATBHOT0 HCUHCIICHUS
MIPH PEIICHUN
npoeCCHOHATBHBIX 3a1a4

3HATh: OCHOBHBIC TIOHATUS U METOMIBI
mudepeHIaTBHOTO U HHTETPAIBHOTO
WCYHCIICHUSI, OCHOBHBIE  (DOpMyJIBI
nuddepeHIpoBaHUs u
WHTETPUPOBAHUS

YMmerb:  HaxoOuTh  HPOU3BOJHBIC
JJIEMEHTApPHBIX (YHKIUH, TPUMEHSTH
ee K UCCIIEIOBaHUIO  (DYHKIUIA;
HaxOJUTh HMHTETPabl AIEMEHTAPHBIX
(GyHKIUH, TPUMEHSTh UX K PEIICHUIO
MPaKTUYECKHX 3aJ1ay.

Baagern: MaTeMaTHIECKUM
anmaparoM  auQQepeHnnaIbHOT0 U
MHTETPAJIbHOTO UCUUCIICHUSI.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYILIEro

Bn .
o HaumeHnoBanue TeM 3aHATHIA KOHTPOJIsI
Moayab (pa3nen) | yueOHoit . Cemectp | O0bem, u.| banasi HNuTepakrTus, 4.
ABOTLE (yuedHoii paGoThI) (HaHMMeHOBAHME
P OLIEHOYHOTI'0 CPeICTBA)
Monyns 4 Jlek 1 [Ipenen 4uCIoOBOM MOCIEIOBATEILHOCTH. 2 2 - -
«BBeneHue B [Ipenen pyukumu. beckoneuno mainbie u
MaTeMaTHYEeCKHUI OeckoHeyHo Oomnbinne BendrHbl. OCHOBHEIC
AHAITN3 TEOpEMEI O Mpe/esnax.
Ip 1 BrruncieHne npeesion mocie10BaTeIbHOCTEH. 2 2 - -
Ilp 2 Brruucnenue npenenoB QyHKIHHA B 2 2 - -
0ECKOHEYHOCTH.
a2 3ameuaTenbHble peaensl. CpaBHEHNE 2 2 - -
0ECKOHEYHO MaJIbIX BEJIHYHH.
Ip 3 Brruucnenne npenenoB QyHKIMHA B TOUKE. 2 2 - -
Ilp 4 Brruucnenue npenenoB QyHKIHA ¢ TOMOMIBIO 2 2 - -
3aMeyYaTeNIbHBIX PEAETIOB.
J3 HenpepsiBrocTs ¢yHkumu. Touku pa3psiBa 2 2 - -
¢ynkunu. CBoiicTBa HENPEPHIBHBIX (DYHKLINH.
Ip 5 HccnenoBanne GhyHKIMIA HA HETIPEPHIBHOCTb. 2 2 - -
IIp 6 KonTtponbenas padora o moxymo 4 «BBenenne 2 2 10 - KonTponbsHas padora
B aHAJIA3Y. Nel
Cp W3yuenue TeopeTruueckoro Marepuaia u 2 16 - -
BBINOJIHCHUE MHINBHIYaTbHBIX 3aJIJaHAN TIO
MOJIYJTIO 4.
Monyns 5 14 [TonsiTve MpoN3BOAHOM, €€ TEOMETPUUECKHUN U 2 2 - -
«IIponsBogHas MexaHudecKkuil cmeici. [IpaBuiia
(hyHKIIMHA OTHOTO muddepentpoanus. [Ipon3BogHbIe
HE3aBUCHMOTO 3JIEMEHTAPHBIX (PYHKIIMH.
ApryMeHTa. IIp 7 Brruucnenue npon3BOAHBIX CIOXKHBIX (YHKIHH. 2 2 - -




DopMbI TEKYILIEro

Bn .
o HaumeHnoBaHnue TeM 3aHATHIA KOHTPOJIsI
Moayab (pa3nen) | yueOHoii . Cemectp | O0bemM, u.| banasbl HNuTepakrTus, 4.
ABOTLE (yuedHoii paGoThI) (HaMMeHOBAHHE
P OLIEHOYHOTI'0 CPeICTBA)
[Tpunoxenus IIp 8 Brruncnenne npon3BoAHBIX QPYHKIHIMA, 3a1aHHBIX 2 2 - -
[IPOM3BOJHOI HESIBHO, TapaMEeTPUUECKH, JToTapupMuIecKas
MMHON3BOTHAS.
Jd5 Huddepenuman pynkuun. [Ipumenenue 2 2 - -
nddepennmana B mpuOIMKEHHBIX
Beruucinenusx. [lpousBoansie u
¢ hepeHInaNbl BBICIINX TOPSIIKOB.
MexaHnu4ecKuil CMbICII BTOPOM IPOU3BOJHOM.
Ip 9 Haxoxnenue muddepennmana QyHKIHH. 2 2 - -
[IpubnmxeHHbIE BHIYNCICHHS C TIOMOIIBIO
muddepeHimana.
Ip 10 Brruucnenre npon3BoaHbIX 1 AuddepeHanos 2 2 - -
BBICIIHX TTOPSIKOB.
JI6 CaoiicTBa 1uddepeHnnpyemMsIx GyHKIHA. 2 2 - -
IIpaBuno Jlonurains.
Ip 11 Brruncnenue mpeenos ¢ MOMOIIBIO IpaBuia 2 2 - -
Jlonurairs.
Ip 12 3agaun Ha cBoiicTBa U epeHIPYEMbIX 2 2 - -
(dyHKIHH.
7 HccnenoBanre QyHKIMIA € TOMOIIBIO 2 2 - -
npousBogHOoN. Hanbomnbiee 1 HanMeHb1IeE
3HavYeHue QYyHKIIMK Ha OTpEe3Ke.
IIp 13 3agaun Ha uccienoBaHNEe QYHKITUH C TIOMOIIBIO 2 2 - -
npousBogHoH. [locTpoenune rpadukoB QyHKIMHA.
Ip 14 KontponbHas padota o Moayio 5 2 2 10 - KonrtponbHas padota

«IIpon3BoaHast PYHKIIUK OJJHOTO HE3aBHCHMOTO
aprymenTa. [IpunoxxeHus npou3BOAHOMN»

Ne2




DopMbI TEKYILIEro

Bn .
o HaumeHnoBaHnue TeM 3aHATHIA KOHTPOJIsI
Moayab (pa3nen) | yueOHoii . Cemectp | O0bemM, u.| banasbl HNuTepakrTus, 4.
ABOTLE (yuedHoii paGoThI) (HaMMeHOBAHHE
P OLIEHOYHOTI'0 CPeICTBA)
Cp N3yuenue TeopeTHUECKOro MaTepuaia u 2 17 - -
BBINOJIHCHUE MHIUBHYaIbHBIX 3aJaHUH IO
MOJIYJIIO 5.
Monyns 6 I8 [TonsiTre mepBooOpa3HO M HEOTIPEAECTEHHOTO 2 2 - -
«HeonpeneneHHblit nHTerpana. Croiictea. Tabmmiia OCHOBHBIX
MHTErpaj HMHTETpajioB. 3aMeHa MepeMeHHON U
Monyns 6 MHTErDUDOBAHUE IO YACTIM.
«Heonpenenennsri |IIp 15 Konmoxsuym mmo moxymsim 4-5 2 2 15 - Kommoxsuywm 1
WHTETpa»
Ilp 16 Brruncnenue HeonpeaeaeHHbIX HHTETPAJIOB. 2 2 - -
Merton 3aMEHBI IEPEMEHHOM.
J9 WnTerpupoBanue qpoOHO-paliiOHAIBHBIX 2 2 - -
¢byHKUMi. YHHBEpcanibHAs TPUTOHOMETPUYECKas
MOJICTAHOBKA.
Ip 17 Brluucnenue HHTErpaioB ¢ MOMOIIBIO METO1A 2 2 - -
WHTETPUPOBAHMUS 110 YaCTSM.
ITp 18 Brruncnenue uHTErpanoB ApooHO- 2 2 - -
palMOHATIBHBIX (QYHKIHIA, C TOMOIIBI0
YHHMBEPCAJIbHOH TPUTOHOMETPHUUECKON
MTO/ICTAHOBKH.
J10 NHuTerpupoBanie TpPUrOHOMETPUIECKHUX 2 2 - -
(YHKIMHA ¥ IPOCTEHIITNX UPPAIIOHATBHOCTEH.
IIp 19 Brruncnenne nHTErpasoB oT 2 2 - -
TPUTOHOMETPUYECKUX QYHKIUI U POCTEHIITIX
HUppanrOHATBHOCTEH.
Ip 20 KonrponbHas padoTa o Moaymo 6 2 2 20 - KonrponbHas padota

«Heomnpenenenuslii HHTErpaI»

Ne3




Moayab (pa3nen)

Bun
yueOHoi
padoThI

HauMmeHoBaHHe TeM 3aHATHH
(yuedHoii paGoThI)

Cemectp

Oo0beMm, 4.

Bajbl

HNHurepakTus, 4.

DopMbI TEKYILIEro
KOHTPOJISA
(HaMMeHOBaHHUe
OLIEHOYHOTI'0 CPeICTBA)

Cp

NzydeHune TeopeTHIecKoro MaTepuaia u
BBITTOJIHCHHE WHUBHUTYaTbHBIX 3aJJaHAN TIO
MOJIyJIIO 6.

17

Mogyns 7
«OmnpeneneHHbIl
MHTETpa»

J11

[TonsiTue onpenenennoro uaterpaia. OCHOBHbIE
CBOICTBA ONPEECICHHBIX HHTETPAJIOB. 3aMEHA
HepeMCHHOﬁ " UHTCTPUPOBAHUC T10 HACTAM B
ONPENENEHHOM MHTErpae.

TIp 21

Brruucnenue onpeneneHHbIX HHTETPAJIOB.
Mertoa 3aMeHbI IEPEMEHHOM.

TIp 22

Brruncnenue OINPECACICHHBIX UHTETPAJIOB
MCTOJAOM MHTCIPUPOBAHUA 10 YACTAM.

JT12

Hecob6cTBeHHbBIE HHTErPANIBI M UX CXOAUMOCTb.
['eomeTpuryeckuie MpUIOKEHUS ONPENEIIEHHBIX
WHTETPAJIOB: IJIOMIAb (QUTYpHI B
MPSIMOYTOJIBHOM 1 TIOJISIPHOM CHUCTEME
KOOpJUHAT.

ITp 23

HccaenoBanue Ha CXOOUMOCTE HECOOCTBEHHBIX
HWHTETPAJIOB.

TIp 24

3amauyn Ha BRIYUCIIEHUE TUIOMIael Guryp B
MPSIMOYTOJILHOW W TIOJISIPHOM CUCTEME
KOOPJHMHAT.

JT13

FCOMeTpI/I‘{eCKI/IC IMPUJIOKCHUA OTIPCACIICHHBIX
HUHTCETPaJIOB. BBIYUCICHHUC 00BEMOB TeJI C
IIOMOLIBIO OIIPEACIICHHOI0 MHTErpaJia.
duznueckue MPUIIOKCHUA ONIPCACIICHHBIX
HMHTCTPAJIOB.

TIp 25

3a1aun Ha BBIYMCICHUE OOBEMOB TE U Tl
BpaleHus. 3a1aun Ha PU3NUECKUe MPUIIOKECHUS
OIPEJIEIICHHBIX UHTETPAJIOB.




DopMbI TEKYILIEro

Bn .
o HaumeHnoBaHnue TeM 3aHATHIA KOHTPOJIsI
Moayab (pa3nen) | yueOHoii . Cemectp | O0bemM, u.| banasbl HNuTepakrTus, 4.
ABOTLE (yuedHoii paGoThI) (HaMMeHOBAHHE
P OLIEHOYHOTI'0 CPeICTBA)
Ip 26 Kontponbnas padota no mogymto 6 2 2 20 - Konrtponbhas pabota
«OmnpeneneHABI HHTETPA» No 4
Cp Nzydenune TeopeTndeckoro MaTeprana u 2 17 - -
BBITIOJIHCHUE MHIUBHUYaTbHBIX 3aJJaHAN TIO
MOZYJIIO 7.
Mogyns 8 14 OYHKIMU HECKOJIBKUX nepeMeHHbIX. [Ipenen u 2 2 - -
«DyHKIMH HEINPEPBIBHOCT. YacTHBIE TPOU3BOIHBIE.
HECKOJIBKIX [Monusiii quddepenimal.
[ICpEMCHHBIX> Ip 27 Haxosk/1eHue 9acTHBIX mpon3BoansIx OHIT. 2 2 - -
ITp 28 Brruucnenne nonnoro auddepennmana GHIIL. 2 2 - -
[Mpumenenue muddepennmana B mpuOIMKEHHBIX
BBIYUCIICHUSX.
J15 YacTHble Mpou3BoiHbIE U AuddHepeHabl 2 2 - -
BBICIIMX MOPsAAKOB. [Ipon3BonHas mo
HanpasieHHe. I 'pagueHT.
IIp 29 Brluncnenue 4acTHBIX IPOU3BOJHBIX U 2 2 - -
Qg depeHIInanoB BEICIINX MTOPSIKOB.
Brruncnenne 4acTHbIX IPOU3BOIHBIX HESBHBIX U
cinoxxHeIx OHII. 3amaun Ha OTEICKaHUE
MIPOM3BOTHOM 110 HAIPABJICHUIO U I'PAJIUCHTA.
IIp 30 Konrtponbhas padota no moayimto 8 «DyHKIUH 2 2 10 - Konrtponbnas pabora
HECKOJBKUX TIePEeMEHHBIX) Ne 5
J16 Okcrpemym OHII. Hanbonbiiee 1 HanmeHb1ee 2 2 - -
3HA4YE€HHUE B 3aMKHYTOH OOJIACTH.
IIp 31 KosnokBrym no mozgymsm 6-8. 2 2 15 - Konnoxsuym 2




Bu DopMbI TEKYILIEro
o HaumeHoBaHMe TeM 3aHATHI KOHTPOJIsI
Moayab (pa3nen) | yueOHoii . Cemectp | O0bemM, u.| banasbl HNuTepakrTus, 4.
ABOTLE (yuedHoii paGoThI) (HaMMeHOBAHHE
P OLIEHOYHOTI'0 CPeICTBA)
Cp N3yuenue TeopeTHUECKOro MaTepuaia u 17
BBHITIOJTHEHNE WHANBHYaTbHBIX 3aIaHUH 110
MOJyJIO 8.
Iem [TocemaemocTs 2 - 10
Ip 32 Hrorosoe TecTupoBanue 2 2 100 2 TectupoBanue
A [TpomesxxyTouHas arrecTanus (3K3aMeH 110 2 0,35
HaKOMUTEIFHOMY PEHTHHTY)
Kontpons | Kortpons 35,65
bb BonycHbie 6amns (3a yqacTre B KOH(QEPEHIIHSIX, 10
ONTUMIINA/IAX, JOMOTHUTEIFHBIC 3aaHHA)
Hroro: 216 120

Cxema pacuera HTOroBoro Oajnja

(Cymma 0GannoB mo BceM Y4YeOHBIM MEpOIPHUSTUSAM, HPEIyCMOTPEHHBIM B Kypce + Oamibl 3a

MOCEIAEMOCTh + pe3yJbTaThl UTOTOBOTO TECTUPOBAHUS), pa3aenénHas Ha 2.K monyueHHOMY pe3yabTaTy nIpuOaBistoTCs OOHYCHbIE OaUIbI.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucnunnune'Bricmas marematuka. Juddepenunanbnoe M MHTErpagbHOE MCUUCICHUS
UCIIOJIb3YIOTCS:

— TEXHOJIOTHS MOJYJIBHOTO M OJOYHO-MOAYJIHHOTO OO0y4deHHs (CoiepKaHue ydeOHOro
MarepHaia XECTKO CTPYKTYpHUPOBAHO B LENIAX €r0 MAaKCHUMaJIbHOIO YCBOEHHS, COIPOBOXKAAETCS
00s13aTeIbHBIMU OJIOKAMHU YITPAXKHEHUH U KOHTPOJIS);

— TEXHOJIOTHs pa3BHBAIOIIET0 OO0yueHUs(MIPOBEICHHE JICKIMH, NPAKTUYECKHX 3aHSITHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

— TexHojorus aup(epeHIUpPOBaHHOTO 00ydeHus (mpeanararoTcsl 3aJaHusi Pa3IU4yHOrOo
YPOBHS CII0)KHOCTH);

— MH(GOPMALIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUU (IIPUMEHEHUE YYeOHBIX 3JEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN ydaluxcs).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpPETHUYECKOrO0 OOy4YEHHs! CTYAEHTOB COCTaBJISIIOT JIEKIUH, B XOJ€ KOTOPOM
IpernoJiaBaTesb U3j1aracT OCHOBHBIE, HaM0oJIee CI0KHBIE IOHATHS TEMBbI, a TAKXKe CBSI3aHHbIE C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHus JUIs  BBIIOJHEHUS CAMOCTOSITEIbHOM paboThl. B Xozxe JIEKIMOHHBIX —3aHATHH
o0yyaromieMycsi HeOOXOJMMO BECTH KOHCIEKTHPOBaHKE y4eOHOro Marepuaiia, oopamasi BHUMaHHE
Ha (hOPMYJIUPOBKH, PACKPBIBAIOLINE COJACPKAHNE U3ydaeMOl AUCHUILIMHBI "Bhiciias MaTeMaTuka.
JuddepennmanbHOe U MHTETPATHHOE UCYUCIICHUS .

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE IperoiaBaTesisi, HO 0e3 ero HermocpeACTBEHHOro yyactus. B npouecce
CaMOCTOSITENIbHOM paboThl CTYAEHT MNPHOOpETaeT HaBBIKM CAMOOpPraHU3al[MH, CaMOKOHTPOJIA,
CaMOYTIpaBJIEHHUS U CTAHOBUTCS aKTUBHBIM CAMOCTOSITENIbHBIM CYObEKTOM y4eOHOH e TeTbHOCTH.

B xoxe moAroToBKM K NMPaKTHYECKUM 3aHATHSM CIEAYET M3Y4YUTh KOHCIEKTHI JICKIUH, U
PEKOMEHJIOBAaHHYIO JIUTEpaTypy, Yyd4eCcTb pPEKOMEHAALUU Ipenoaasarend. Ha mnpakrudeckux
3aHATUAX CTYIEHTHl pelIaroT 3aJa4d IOJ PyKOBOACTBOM Ipenonasareis. lIpakTtudeckne 3aHATHA
MOCBALIEHbI U3yYEHHUIO HanOojee BaXKHBIX M CIOXKHBIX T€M y4yeOHOM NUCIMIUIMHBI U CITyXKaT s
3aKperyieHus] U3yuyeHHoro marepuana. I[Ipu pemieHun 3amad Hy»HO 0OOOCHOBAaTh KaXKIblil 3Tal
pEelICHUs, UCXOId M3 TEOPETUYECKUX IIOJIOKEHHM u3ydaeMoro Kypca. Pemrenne 3amau
ONpeAeIEHHOr0 THUIIAa HY>KHO MPOJI0JIKATh 10 MPUOOPETEHUs TBEPABIX HABBIKOB B PELICHUH.

ITo 3aBepiIeHHIO H3y4eHHUS MOJYJsl INpernojaBareib MPOBOAUT KOHTPOJbHYIO paloTy C
L[EJIbIO MTPOBEPKU M OLIEHKH 3HaHWN U YMEHUHN CTy/EHTOB. 3aJJaHUsl KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOIMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U IaJKETOB.

KomnokBuym — 310 opMa npoBesieHUs] yueOHOTO 3aHATHS, HalpaBiIeHHas Ha MPOBEPKY U
OLICHMBAHME TEKYILErO YpPOBHS 3HAaHUU CTyAEHTOB. KOJJIOKBHUYM NpPOBOIMTCS B NHCbMEHHON
dopme 2 paza B cemecTp. Ilpu moAroTroBke K KOJJIOKBUYMY CTYAEHTBHI JIOJKHBI BHUMATEIBHO
[IPOYMUTATh KOHCIEKTHI JIEKUHUHA II0 IMpOBEpseMbIM TeMaM. lcnone3ys peKOMEHIOBAHHYIO
JUTEPAaTypy, HAWTH OTBETHI HA KOHTPOJBHBIE BOINPOCHL, BBIAAHHBIE IIpenoaasareseM. [lpu
BBINIOJIHCHUM 33JaHUN KOJUIOKBHUYMa HE JOIYCKAeTCsA HCIIOJIb30BAHME KOHCIIEKTOB JIEKLIUN U
MPAKTUYECKUX 3aHATUH, y4eOHBIX MOCOOWH, CIPaBOUYHUKOB U T.Ml., MOOWJIBHBIX YCTPOMCTB U
raJ>KeToB.

IIpy mOArOoTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO W3YYHTH
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEIICHUS OCHOBHBIX 3a/lad, PEIMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, A TAKXKE COCTAaBUTh KPATKUE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA K3AMEH



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH
(WM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 Cpe/IcTBa

[1K-4

KontponbHas padota 1 o reme
"BBenenne B MaTeMaTHUeCKUil anainus”

KontponbHas padota 2 1o Teme
"ITpon3BoaHast GPYHKLIUHU OJHOTO
HE3aBUCHUMOTO0 apryMenTa. [Ipunoxenus
MIPOU3BOTHOM "

Konnoksuym 1 no temam "BBenenue B
MareMaruuyeckuit ananus", "[IpousBoaHas
(GYHKIIMM OJJHOTO HE3aBHCUMOTO

aprymenra. [Ipunoxenus npou3BogHon"

KontponbHas padoTa 3 1o Teme
"Heonpenenennplii uurerpan’”

KontponbHas padoTa 4 1o Teme
"OnpenenéHuplii nHTErpa”

KontponbHas padota 5 1o reme
"@OyYHKIIUU HECKOJBKHUX EPEMEHHBIX "

KomnokBuym 2 no remam
"Heonpenenennslii nHTErpa”,
"Onpenenéunplii unTerpan”, "OyHkuun
HECKOJIbKUX MEePEeMEHHBIX "

Bomnpocs! k 9x3ameny NeNel-63

Hrorosoe tectuposanue uyepes LT

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KourpoabHuasi padora 1 nmo Teme "'BBeeHue B MareMaTuyeckuii anaans"
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1

1. IMoctpouTts rpadux GyHkuuu ) = X‘X —1‘

2. ITocTpouTh KPUBYIO I =1+ COS2¢

1

3. UccrenoBars Ha HEMPEPHIBHOCTH QYHKIMIO ) = 27

4. Beraucnute npeaen lim

COS X — COS 2X
x>0 XSin2X

) 3X _ 2 5x+2
5. Beraucaure npegen lim| ——

X—00

3x+1

Bapuanr 2

1. IToctpouts rpaduk GyHKuuu Y = X% + ‘X‘




2. IlocTpoUTb KPUBYIO I =1+ COS2¢

1
3. MccnenoBars Ha HEMPEPBHIBHOCTL GPyHKIMID Y = 2 **0

. COS X —C0S3X
4. Beruucaure npenen lim ——m———
x=0 11— cos5x

4x+1\""
5. Beraucnure npenen lim
x>\ 4X -1

Bapuanr 3

1. IToctpouts rpadux pyHKnun y = x|X| +1
2. IlocTpouTh KpUBYIO I =1—sin2¢

2
3. HccrenoBars Ha HENPEPHIBHOCT QYHKIHIO ) =€ **3

4B lim sin 3x
. BIYUCIIUTC Hp@I[CJI T
0JX+9-3

X—>

Bx+2)""
5. Beraucnure npenen lim| ——
x>x\ 5X —1

Bapuanr 4

X
1. TToctpouts rpaduk GyHKIUH Y = g
X

2. ITocTpouTh KPUBYIO I = 2 + sin 2¢

2
2
3. UccrenoBars Ha HEMPEPBIBHOCTh QYHKIHIO Y = 3% 3

4B lim sin7x
. DBIYUCIINUTC npe):[en
=07 _\/x+49

_ (6x+3)"
5. Beraucnure npegen lim| ——
x—=| 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHAETCS CTYyJEHTaMH Ha NPAKTUYECKOM 3aHATHH 6, Ha
BBITNIOJIHEHHE PabOThI OTBOAUTCS 2 4aca. [Ipu BBINIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMaM (KOHCIIEKTaMH JIEKIIUH M MPAKTUYECKUX
3aHATUH, CHPABOYHBIMU MaTepUalaMi, Yy4yeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkn:

KontponpHast pabota COIepXUT S5 3aaHni, KaKJI0€ 3a/1aHue OIleHUBaeTcs B 2 Oaia.

2 Oamra BBICTABISETCS CTYICHTY, €CIM 3a/JaHuE BBIIOJHEHO B TMOJHOM 00BEME,
IPOCIIKUBAETCS] YETKOE YCBOGHUE CTYJIEHTOM MaTepuana MOIYJIs; MOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE TIOCTABJICHHBIE BOIIPOCHI,

1,75 Ganta BeICTaBIIsICTCS CTYACHTY, €CIIH 3aJjaHue BBIOJIHEHO B 00béMe oT 80 % u BhIIIIE;

1,5 6ana BeICTaBIISCTCS CTYICHTY, €CIIM 33aJ]aHKE BBITOIHEHO B 00b&Me oT 70 % 10 79 %



1,25 Gamna BBICTAaBISIETCS CTYIEHTY, €CIIU 33JaHUE BBIOJIHEHO B 00bEMe 0T 60 % 1o 69 %
1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHue BBITOJHEHO B 00bEéMe oT 50 % mo 59 %
0,75 Gayna BBICTABISETCS CTYACHTY, €CJIH 3a/1aHKe BRIMOJTHEHO B 00BEMe oT 40 % 10 49 %
0,5 Gayia BBICTaBJISETCS CTYICHTY, €CJIM 3a/1aHKe BBIMOJIHEHO B 00BEMeE oT 30 % 10 39 %;
0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHNe BHIMOIHEHO B 00BEME oT 20 % 10 29 %
(0 6ayI0B BBICTABIIICTCS CTYJCHTY, €CJIU 3aJIlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.2. KourpoabHas padoora 2 no teme ' [IpousBoauas (PyHKIMH OJHOI0 HE3ABHCHMOIO

API'YMEHTA. HDI/IJ’[O?KCHI/IH l'IDOI/I3B0)IHOI\/‘II '
(HaumenosaHuUe OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHNIH

Bapmuanr 1
Haiit nepByro npou3BOJHYIO OT CIEAYIOMNX (PYHKIUIA:

1) y= 2x +1+x+x2_
1-x* 1-x+x*"
2) y = Xsinx + 2X-C0S%X — 2sinx;

3)y =sin 2x-ctg§ - COS°X;

1
Y arctg?/x |
5)y =3x%-Inx—x3;
B)y = (X* + 2x + 2)3. e 2%,
7) y = (cos x)*n*;

8)y= (Inx)x2+1;
9) {x:tgt; :

y=cos2t.

10) x —y = arcsin x — arcsin y;

Bapmuanr 2
HaiiTu nepByto npou3BOJHYIO OT CAEAYIOIUX (PYHKIIMMA:

1) y=~+x+/x+3¥x;

4

2) y=—

)y 3+4cosx

_tgx.,

3) y_Wy
1—x?

4) y=———,
arccos x

5)y = log3 x*;

6) y=1—e""¥.x;
7) y=(sin x)***;
8) y=(1+x)"™;

X =arcsin t;

9 ;
) y =v1-t*;

10) x2 —xy+y?=1.



Bapuanr 3
Haiitu mepByro mpou3BOAHYIO OT CIASAYIOMUX ()YHKIIHIM:

_ 42
1) y:%—x)—x\/l+x;

2) y=%sin3\/_—§\/sin5x;
3) y = sin(cos?(tg x3));

. X
4) y=_[1—arcsin —;
)y ,/ 2

5

X

5 y=In ;

)Y X°+2
3X'X3

6) y= ;

)y X+1

7) y=(n x)Xa;

8) y=(ctg x)™"* ; u

0) X~ ctg(2e' )
y=Intge'.
10) cos(xy) = ay;

Bapuant 4
Haiitu nepByro npou3BOAHYIO OT CIEAYIOMNX (DYHKITHIA:

1) y:%+3ﬂ3+x3;
+x
2)y = (3 - 2sin x)*;
tgx —ctgx .
3) y= 9X=¢gx.
Y= E 0

4) y=arcsin®v1-x*;
5) y = In sin?(3+x);
5

6 :5XIn5—x—;
)Y c

7) y:( 1+X2)arccosx.
8) y=(1+x)%;

9) x=1In (1+t2)
y =t —arctgt.’
10) X2In(y?+1)=y; m) 2y =—1+x%y?

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 2 BBINOJHSETCS CTYACHTAMH Ha MpPAaKTUYECKOM 3aHATHHM 14, Ha
BBITMIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMauu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUN, CHPABOYHBIMH MaTepualiaMd, Yy4YeOHHKaMH, Yy4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:
Kontponbnas padota conepxxut 10 3aganuii, kaxmpoe 3a1anue oreHrnBaercs B 1,56amma.



1,56anma BBICTaBISETCS CTYASHTY, €CITU 3a/laHWE BBIIOJIHEHO B TIOJHOM 00BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gata BeICTaBIIsACTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJIHEHO B 00bEMe oT 80 % u BhImIEe;

1 Garnn BBICTABISIETCS CTYICHTY, €CJIH 3a/IaHUe BHIMIOTHEHO B 00BEME OT 65 % 10 79 %

0,75 Ganna BeICTABISIETCS CTYJEHTY, €CIIM 3aJIaHUE BBITTOJIHEHO B 00bEMe 0T 50 % 10 64 %);

0,5 6amta BeICTaBIIICTCS CTYJCHTY, €CITU 3aJ]aHKe BBITIOJIHEHO B 00bEMe oT 35 % 10 49 %

0,25 6amna BBICTABISIETCS CTYJIEHTY, €CIIM 3aJIaHue BBITOTHEHO B 00BEME oT 20 % 10 34 %

0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a/1aHKe BHIIOJTHEHO B 00bEMemenee 20 %.

7.2.3.KonTpoJjbHas padora 3 no reme''HeonpenejaeHHblii HHTErpaa’
(HaumenosaHue OYEeHOUHO20 CPedCcmea)

Tunosbie npuMepsbI 3aaHUH

Bapuant 1
Haiitn HeonpeaeeHHbIE MHTETPalbl

cosx dx
l.f#
sin3x
2.je‘x2dx
3 f dx
"] xsin?Inx
4 J‘ 3%dx
) 3% +1
J xdx
5. | —
V5 + 4x — x2
X
6.fx21n§dx

x%dx

7. | ——
V4 — x2
SJ dx
") 6+ cosx
dx
o
(x+3)2-5

1Ofx3—2xz+3x—3
' x* + 3x2

dx

Bapuanr 2
Haiitn HeonpeneeHHbIE MHTETPaIbI

f x? dx
1. | ——
5+ x3
2.fxcos(x2 + 1)dx
3 f cosxdx
"} 1+ sinZx
4 f dx
"} xcos?Inx

5f xdx
") x2—6x+ 10



X
6.farctgzdx
, f\/xzj

dx
X2

8f dx
") 54+ 2sinx + 3cosx
Vax — 3dx

9. | —/——
Vdx —3—6

10[ x3+5 4
") x* + 5x2 x

Bapuanr 3

Haittn HeonpeneneHHble MHTETPajibl
X
e* dx

1. | ——
V4 — e2X
Z.fxsinxzdx

3.j-9525"3
A j‘ x>dx
X+
. J‘ xdx
JVxZ+6x+1

6.jx4'ln4x dx

7] x%dx
IRCErE

8] dx

") S5cosx + 2sinx
9] Vx — 1dx
Joo2vx—1-8%(x - 1)3

1Of—x3—2x+2d
' x* + 2x2 x

Bapuanr 4
Haiitu HeomnpeneneHHbIe MHTETPaIbI
x dx

1.
Gix
) f3v1 + Inx

x
cosvxdx
Vx
4f 2%dx
"] sin22*
5f xdx
") x2+4x+5

6J‘ xdx
"} sin23x

dx




NCpe=
X
8f dx
") 3—2cosx
9[ V5x + 2dx
) 3—-V5x+2
10fx3+3x2+5d
' x* + 5x2 x

KpaTkoe onucanue u perjiaMeHT BbIIIOJIHEHHUS
KontponbHast pabora 3 BBINOJHIETCA CTYAEHTAaMHM Ha IpakThdeckoMm 3aHsaTHH 20, Ha
BBINOJIHEHHE paboOThl OTBOAMTCS 2 4yaca. [Ipy BHIOJHEHWH KOHTPOJIBHON pabOThI CTYAEHTHI MOTYT
H0JIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMalMM (KOHCIEKTAaMH JICKIUH M MPaKTUYECKUX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, Yy4yeOHHKaMH, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3arpelieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TaPKETaAMHU.

Kpurepum oneHku:

Kontponsnas padora cogepxut 10 3amanmii, Kaxmoe 3aJjaHue OlleHUBaeTcs B 2 Oasua.

2 Oaia BBICTABISETCS CTYICHTY, €CJIM 3aJlaHUE BBIIOJHEHO B IOJHOM 00BEME,
MPOCIISKUBACTCS YETKOE YCBOCHUE CTYIEHTOM MaTepuana MOIYJIs; MOJHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE TIOCTABIICHHBIE BOIIPOCHI;

1,5 Oamra BbICTABISETCS CTYISHTY, €CIM 3aJlaHUE BBINIOJHEHO B IIOJIHOM 00BEME,
MPOCIICKUBACTCS] YETKOE YCBOCHUE CTYIIEHTOM MaTepuana MOJYJIs; MMOJIHbIC, pa3BEPHYTHIE OTBETHI
Ha BCE IMOCTABJICHHBIE BOIIPOCHI; IMEIOTCS HEJTIOUEThI MJTH HEKOPPEKTHBIC OIPEICIICHHS,

1,25 Ganna BeICTaBIsIeTCA CTYACHTY, €CIIU 33/1aHUE BBIIOJIHEHO B 00bEMe oT 80 % u BbllIIE;

1 Gan BeICTABIISIETCS CTYICHTY, €CIIH 33JJaHHE BHITIOJIHEHO B 00BbEMeE OT 65 % 1mo 79 %

0,75 Ganna BeICTaBISETCS CTYACHTY, €CIIH 3a/IaHue BHIMOIHEHO B 00BbEMe 0T 50 % 10 64 %;

0,5 6ayuta BEICTABIIIETCS CTYJCHTY, €CITH 3aJ]aHKe BBITIONHEHO B 006&Me oT 35 % 10 49 %

0,25 Ganna BeICTABISETCS CTYACHTY, €CIH 3a/1aHKe BHIMOIHEHO B 00BEMe oT 20 % 10 34 %

0 GayuTOB BBICTABJISCTCS CTY/ACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe MeHee 20 %.

7.2.4 KonrpoabHasi padora 4 nmo reme' ' OnpeneéHublii nHTerpaa’
(HaumeHOBaHUE OYEHOYHO20 CpedCmea)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
1.BerurcnuTh miomaas GUrypsl, orpaHMueHHoH rpadpukaMu GyHKIUN Yy =+/X—2 , x=6.

2. Beraucnuth anmuHy ayru KpuBoi r=3sing, 0<¢<a3.

3. Beruncants 00b€M Tena, 00pa30BaHHOTO BpallleHHeM (pUTypbl, OTpaHUUYeHHON rpadukamu
bynkimii y=3sinx, y=sinx Bokpyr ocu OX.

4. HaiiTu craTHCTUYECKMH MOMEHT OJHOPOAHON T™iIacTWHKU (p=1), oOrpaHW4YeHHOU

_ | x=3cost
rpaduxamMu QyHKIHMA y=2sint’ y=0 oTHOCHUTENBHO OcH OX.

5. Uemy paBeH IyTb, MPOWJIEHHBIH TOUYKOHM, ABIKYLIEHCS NPSIMOIMHEHHO CO CKOPOCTBHIO
V(t)= N1+2t (m/c), 3a mepBbIe 5 CEKyH]I.

Bapuanr 2



x:\/icost,yzz
y=242sint(y>2)

1. Beruncnautp miomaab GUrypbl, OrpaHideHHON rpaduKamMu (pyHKIHIA

2. Beraucnuth AuHYy Iyru KpuBoir=2c0S@, 0<p<4.

3. Beruncinuth 00b6EM Tea, 00pa30BaHHOTO BpalleHueM (UTYphl, OTpaHUICHHON TpaduKaMu
GyHKIHH Y=COSX, y=COSXBOKpyT ocu OX.

4. HalTu CTaTUCTUYECKHMA MOMEHT OIHOPOJHOW TIUIaCTUHKU (p=1), orpaHuYeHHOMN
rpadukamu Gyukimii y=Inx, y=2Inx ornocurensHo ocu OX

5. Teso JBUXKETCS TPAMOIHHEIHO co ckopocthio V(t)=te ™ a/c. Haiitu myTs, TipoiiieHHbIiT
TEJIOM 32 IIEPBBIE 3 CEKYH/bI.

Bapuanr 3
1. BeI4ucIuTh muomans GUrypsl, OrpaHudeHHo#H rpadukamu Gyakuit y=(x-2)°, y=4x-8.
3p

. - T T
2. BbaucouTh JIHHY IyTH KpuBoid =34, — > <p< 5

3. Boruucnuts 066EM Tena, OrpaHHYEHHOTO TIOBEPXHOCTAMHU Z=X’+4y?, 7=2.
4. Haiitu craTMCTUYECKMH MOMEHT OJHOPOAHON IIAacCTUHKU (p=1), OrpaHU4YeHHON

rpadukamu GyHKIHI Y = X9 —x? , y=0, (0<x<3).
5. OnpenenuTs AaBjIEHUE BOJBI HA BEPTHKAIBHBINA PAMOYTOIBHBIN IIITF03 ¢ OcHOBaHHEM 10m
Y BBICOTOM 6. ONPEIEITUTE TAK)KE JaBJI€HHE Ha HUKHIOKO MOJIOBHHY IIUTIO3a.

Bapuant 4
1.Bpruncnuth 1iomaab (GpUrypsl, orpaHndeHHoi rpaduxkamu QyHkiuit Yy =Xv9-Xx, =0,
(0<x<3).

2.BBIYMCINTD JUTMHY TyT'H KPUBO#t r=1-Sing, —% <p< % .

3.Bbruncnute 00bE€M Tena, 00pa30BaHHOTO BpallleHueM (pUrypbl, OrpaHMYEHHOHN rpaduxkamu
dynximit y=-x>+5x, y=0 Bokpyr ocu OX.

4. HailTu CTaTUCTUYECKMH MOMEHT OJHOPOAHOW MiIacTMHKU (p=1), orpaHu4eHHON
2 2

o X
rpadukamMu QyHKITHI y? +I =1, 0=x<2, 0<y<3 orHOocuTensHO ocu OX.
5. Beruucnuth paboTy, KOTOPYIO HEOOXOJUMO 3aTpaTUTh, YTOOBI BBIKauaTh BOJY M3 KOTJIa
nonycgepudeckoit popmsl, umeroriero paguyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabotra 4 BBIOMHSETCS CTYACHTAMH Ha MPAKTUYECKOM 3aHATHH 26, Ha
BBINOJIHEHHE paboOThl OTBOAMUTCA 2 yaca. [Ipu BBIOTHEHUH KOHTPOJIBLHON pabOThI CTYACHTHI MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepun ouenku:
KonrtponbHas pabota cogep XUt 5 3ajaHui, KakJ0e 3a/1aHue olleHuBaeTcs B 4 Oanna.
— 4 Gayuta BBICTABIISIETCS CTYACHTY, €CIIN PEIIEHO BEPHO BCE 33/1aHHE;
— 3 Gamna — ecnu 3aJaHHE PELICHO, HO JOMYIICHbI BHIUMCIUTENIbHBIE OMIHOKH, X0 PEUICHUs
BEPHBI;
— 2 Oamia — ecly 3aJjaHHE BBIIIOJHEHO HE IMOJIHOCTBIO, MO0 NOIMYyILEHbl TpyOble OUIHMOKH,
BIIMSIIOIME HA XO/1 PELICHUS 3a]]au;
— 1 6am1 — ecTh MpaBUIBHBIE MTOAXO/IBI K PELICHNIO, HO 33J]aHNE HE BBIMOJIHEHO;



X2

4

10. Haiitu % Uit QyHKIUN: Z = xe*
X

X2
—+
9

0 OGamroB — ecnu CTYIASHT HE BBIMOJHWI 3aJaHue (XOJ pEUICHHS HEBEPHBIN) MO0 He
MPUCTYNAJ K €ro BHIMOJIHEHHUIO.

7.2.5. KouTpojabrHas padora 5 no reme' DYHKINT HECKOJLKHX TePEeMEHHbBIX
(HaumenosaHue OYEeHOUHO20 cpeOCcmea)

TunoBble npuMepsbI 3aJaHNIH

BapuanTt 1
1.Haiitu %Z( st QyHKIMiL: Z =/ 2Xy+ Yy +5

2.Haiitu % ns ynkuuit: z = Cos’ (X2 + yz)

3
3. Haiitu 858)(2 s pyHKImu Z =1In (3y2 + 2X).
X

4. Haittn Z—Z u S—Z s pyHKIMU arcsin xyz+2x—3y+4z=0.
X y
. dz _ o Xo+y? —cin?t y—rnc2
5. Haiitu P ¢byHkIM Z = € , Taex=sin“t, y=cost.
d dz X
6. Haittu d_)z( u d_y i GyHKUMU Z = udv? +u2v3, rne U=+/XY | V—y .

7. BBIECIUTS IPHOIMKEHHO ¢ TOMOIIBI0 quddepennuana Bppakenne /8,94 - (1,02)%1.

8. Hamucate ypaBHEHHME KacaTelbHOM IUIOCKOCTH W HOpPMald K IOBEPXHOCTHU
2

y> z° o
_+—+3:1 B Touke M,(0;0;3).

4
y 1a. 1.
9. Haiitu 3kcTpeMyMbl QYHKIUU Z = §X +E y —4x+y.

y

Bapmuanr 2
1.Haiitu % s GyHKImiL: Z=+/3X°y+y+1
X

2.Haiitn % st pyHKUMR: Z = Sinz(x2 + y2)

3
X

3. Haiitu yox? st pyskiun Z = In (5X+ yz).
X

4. Haiitn Z—Z u S—Z s GYHKIHHE arccosxyz—2x° +2y—3z° =0.
X y
2 2 .
5. Haiitu % st pyrxupn Z = IN(XT + YY) | rrex=sin%, y=cost.
d dz
6. Haiitn d—)z( u ay s QyHKIMn Z = udv? +udv? ,rie U=InXx, v=In(2x+3y).

7. BoIuHC/IUTb TPUOIIKEHHO ¢ IOMOLIBIO muddepeniuana Bbpakenne 4,04 - (L0,

8. Hamucate ypaBHEHME KacaTe€JIbHOM IUIOCKOCTM W HOpPMalud K IIOBEPXHOCTHU
2 2

y—+%:1 B Touke M,(0;0;2).

9



9. Haittu skcTpeMyMbl yHKIMH Z = X° +12y° —12x —48y +64.

y
10. Haiitu % st QYHKIUNA: Z = XeX
X

Bapuant 3

1.Hatitu % Ut QyHKIMN: Z = ,/4xy2 —X+2
X

2.Haiitn X a1 Gyskumii: z =Cos? X
oy 2
3

X
v 1St QYHKIHH 7=,
X

3. Hatitn

4. Haiitu oz u S—Z mns pynkuun z° +2y? —3x—arctgxyz=0.

OX
5. Haiitu % 11t QYHKIUK Z = 3x?+y? | rmex=sin’t, y=cosit.
d dz
6. Haiitu d_)z( u d_y s GyHKUMH Z = uv +u v2 ,Tne U= tgx v =ctgxy.

7. BeaucauTh npuOIMKEHHO ¢ MOMOIIBI0 TuddepeHIraia BeIpaKeHue /3,98 -(1,03)3%8

8. Hamucate ypaBHEHHME KacaTe€JIbHOM IUIOCKOCTH W HOpPMald K IIOBEPXHOCTHU
2 2 2

XY 12 1 srouke M,(0;3;0).
4 9 4

9. Haittu skcTpeMyMbl yHKIMH Z = 2X° +3y* —6X+12y +52.

. 0L . 2
10. Haiitu = st GyHKmmit: Z = x2e*
X

Bapmuanr 4
1.Haiitu % s GyHKumit: Z =4/5x*y° +y -8
X
2.Haiitu 24 nns pynkimii: z = Cos? Y
oy 2X
aSX \/7 3
3. Haittu TUTS Kuun Z =eV’
yox? dyH
., 07 01 2_ 2
4. Haiitn ™ u v s pyHkuuu arcetgxyz—3x° -y +2z=0.
X y
Lo dz i L2 —cin2t y—rnc2
5. Haiitn m it GyHKIMU Z =sin(x” +y“), raex=sin<t, y=cos-t.
. dz dz 2 2 ANy NG
6. Haiitn o ! d_y g pyskmun Z=UV +U V° e U=€7  Vv=¢
4,01
7. BraucauTh NpUOIMKEHHO ¢ TTOMOIIbI0 Au depeHinana BeIpakeHue @ 92)2 ) 08)2 .
8. Hammcath ypaBHEHHE KacaTeNbHOW IIJIOCKOCTM W HOPMald K TOBEPXHOCTH
2 2 2
X—+y—+z—:1 B TOYKE MO(O; 2 O).
9 4 4

9. Haiitu 3KkcTpeMyMbl QYHKLIUHU Z = —2x% + % y3 +12x -4y - 6?7 .



10. Haiitu % Uit QYHKIUN: Z = (XZ + yZ)In (x2 + yz)

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHS
KontponbHast pabora 2 BBINOJHIETCS CTYyACHTAMH Ha NIpakTudeckoMm 3aHsatuud 30, Ha
BBINIOJIHEHUE paboThl OTBOAUTCS 2 4yaca. IIpu BRIMOIHEHNH KOHTPOJIBHOW pabOThI CTYJACHTHI MOTYT
MOJIb30BAThCSl OYMaKHBIMH HOCUTENSIMH HH(OpMaiy (KOHCIIEKTAaMH JICKIIUH M MPAKTUYECKUX
3aHATHH, CIPaBOYHBIMH MaTepHalaMH, Y4YeOHMKaMH, Y4eOHO-METOAMYECKHMH MOCOOHSIMN).
3arpenieHo noab30BaThCsl MOOUIBLHBIMHI YCTPOHCTBAMHU U TAKETAMHU.

Kputepun oneHku:

Konrponbnas padora cogepxut 10 3amanuii, kaxnoe 3aganue oueHuBaercs B 16a.

1 Oamn BBICTaBISICTCS CTYACHTY, €CIM 3aJaHHE BBINOJHEHO B IOJHOM 0OO0BEME,
MIPOCIICIKUBACTCST YETKOE YCBOCHUE CTYACHTOM MaTepualia MOIYJIS; MOJIHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

0,75 Gaya BBICTABISETCS CTYACHTY, €CIIH 3a/IaHNE BHITIOJTHEHO B 00BEMe oT 80 % U BHIIIIE,

0,5 6amta BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJ]aHKe BBIIOTHEHO B 00b&Me oT 50 % 10 79 %

0,25 Gaya BBICTABISETCS CTYACHTY, €CIIH 3a/IaHUe BHIMTOJTHEHO B 00BEMe oT 20 % 10 49 %

0 GanyoB BBICTABISETCS CTYACHTY, €CJIH 33/1aHKe BhINOJIHEHO B 00béMemenee 20 %.

7.2.6.KoaokBuym 1 mno Ttemam '"BBeneHue B MareMarHuyecKMii  aHaJu3'',

"TIpon3BoaHass GYHKIHUU OHOT0 He3aBHCHMOro aprymenTta. Ilpuiiosxkenus npon3BoaHoi"
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Bonpocs! k koI10KBHYMY 1
1. Yro takoe ¢ynkuusa? Ilpumep. CrnocoObl 3amanust QyHkuuu. OO6nacTh onpeaencHus
¢ynkuuu. I'paduk pyHkunn
. O6parnas ¢pynkuus. [Ipumep
. Cnoxnas ¢pynkuus. [pumep
. OCHOBHBIE XapaKTEPUCTUKN (YHKIIHU
. OcHOBHBIE 3JIeMEeHTapHble (PYHKIMU U UX Tpaduku. dneMmenTapHas QyHkius. [Ipumep
. I[Ipenen pyHkuuu B TOouke
. beckoHeyHO Masble 1 GeCKOHEUHO OoJIbIINe PYHKIUH, CBA3b MEXy HUMU
. CBolicTBa 6€CKOHEUHO MalbIX (PYHKIIMH
. DKBUBAJICHTHbIE OECKOHEUHO MaJlble
10. CBa3b Mexay QyHKITUEH, €€ TIpe1eioM U 0ECKOHSYHO Mallol (pyHKIHen
11. Ilpenen GyHKIUHU MPH X—>00
12. OcHOBHBIE TEOPEMBI O MIpeIeNIax
13. CaoiicTBa npenenoB GpyHKIHMHA. 3aMedaTesbHbIe TPEeIbl
14. HempepbiBHOCTD (hyHKIIMU B Touke. CBONCTBA (PYHKIIMI, HENIPEPHIBHBIX B TOUKE
15. Teopema O HENMPEpPHIBHOCTU D3JIEMEHTAapHOM (YHKIMHM U €€ HCIOJIb30BaHHE MpU
BBIYHUCIICHUH TTPEIIEIIOB
16. CpoiicTBa (hyHKIMHA, HETIPEPHIBHBIX Ha 3aMKHYTOM MHTEpBaje
17. Touku pa3peiBa PyHKINU U UX KJIAaCCUPUKALUS
18. Yto Takoe nmpousBoHas GpyHkIMH. KakoB ee reoMeTpHuecKuii CMbICTT
19. IIpousBoaHast CYMMBI, IIPOU3BEIECHHSI, YaCTHOTO ABYX (pyHKIMiA. [Ipon3BogHas croKHOU
¢byukuuu. [Ipumep
20. Tabnuiia mpon3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKITAN
21. Yro takoe nuddepenunan GyHxmaun. @opmyiia ero BEIYUCICHUSI
22. Tabnuna quddepeHnrarioB OCHOBHBIX. AIIEMEHTAPHBIX (PYHKITUN
23. Ucnonp3oBanue auddepeniuana B NpuOIMKEHHBIX BbIUMCIeHUsX. [Ipumep
24. TlpouzBoansie u qudGepeHranbl BHICIINX TOPSIKOB
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25. HeoOxoaumble ¥ JOCTaTOYHBIE YCIOBHS BO3pacTaHUs U yObIBaHUS qu(QepeHIrpyeMont
byHKIUHA

26. Yto Takoe sKcTpeMyMmbl (min ¥ max) QyHKuuu. KakoBbl HEOOXOIMMBIE YCIOBHUS
CYILECTBOBAHHUS IKCTpEMyMa

27. locTaTouHble yCIOBUE CYIIECTBOBAHUS Min U max

28. Teopemsr Pous, Jlarpanka, Komm

29. [IpaBuna JlonmuTans pacKpbITHs HEONPEIeIeHHOCTEH

30. ®opmyner Teisiopa m MakiopeHa mis ¢yHKuuu f(X) W HUX HCIOIB30BaHUE IS
BBIYUCIICHUH 3HaYCHUN (QYHKIIUH C 33JJaHHON TOYHOCTHIO

31. IloHsATHE BBHIMYKJIOCTH W BOTHYTOCTH rpaduka (GyHKIMH B Touke. HeoOxomumbie u
JIOCTaTOYHBIC YCIOBHUS BBITYKJIOCTH (BOTHYTOCTH) Irpaduka GyHKIUU B TOUKE

32. Touku nepern6a rpaduka GyHKIHUHA. Y CIOBUE CYIIECTBOBAHMS TOUEK Ieperunoa

33. Acumnrothl rpaduka ¢yHknuu. Beprukaneneie acumnToThl. [Ipumep. Hakmonnbie
aCUMIITOTHI, KaK UX HauTu. [Tpumep

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1

1. CriocoOw1 3a1anust GYHKIUH, TOCTOMHCTBA M HEJJOCTATKH.

2. Cchopmynupyiite onpeesieHus: OQHOCTOPOHHUX IPeesIoB PYHKLIUU

3. Hanmmwmre sKkBUBaJCHTHBIC QYHKIMM JUIs QYHKIMA SINX, COSX, tgX, arcsinx, arctgx mpu
X—0.

4. Cymecryiot u f(3-0) u f(3+0), ecnu f= | 3-X |/(3-X)? CymectByer nu npeaen f(x) npu
X—3?

5. Jlaiite onpenenenne 6ecKOHEUHO Mailoil pyHKuMK npu X—a, X—oo. [IpuBenure npumepsl
Takux QyHKIUI

6. 'eoMeTpudecKuii CMBICI TPOU3BOIHON (DYHKIIHH.

7. Ilpou3BoHas MPOU3BEACHUS ABYX (DYHKIIMMA.

8. Tabmuma nmuddepeHanoB OCHOBHBIX 2JIE€MEHTAPHBIX (DYHKITHIA.

9. IlpousBoHbIe BHICIINX MOPsAAKOB. [IpuMepsl.

10. Yro Takoe Touka MakcuMyMa (yHKIHH. KakoBbI HEOOXOIUMBIE YCIOBHUS CYIECTBOBAHHS
MaKkcUMyMa

Bapuanr 2

1. Chopmynupyiite onpenenenus npenaena GyHKIIUUA B TOUKE.

2. Kakue TOUKH Ha3bIBalOTCA TOUKAMH pa3pbiBa (PYHKIUH.

3. Yto takoe ¢pynkuus. [Ipumep.

4. Kakue (pyHKIMN Ha3bIBAIOTCS 3JI€MEHTapHBIMU?

5. Jlaiite onpenenenue 6eckoOHEUHO Malloil pyHKMU npu X—a, X—oo. [IpuBenure npumepsl
TakuX (QyHKIMH.

6. [IponsBogHas GyHKIIMKM 33 JaHHON MTapaMEeTPUUIECKH.

7. Teopemsl! Jlarpanxa.

8. IlpaBuna Jlonurans packpbITs HeonpeaeneHHocTen (co/0).Ilpumep.

9. ®opmyna Maxknopena aist pyukimu f(X). Tlpumep s GpyHkimii ° .

10. ITonstue BorHyrocTH Trpaduka ¢yHKIMM B Touke. HeobOXxoaumble M J0CTaTOUHBIE
YCIIOBUSI BOTHYTOCTH

Bapuanr 3
1. OcHOBHBIE 37IeMEHTapHbIe (QYHKIIMU U UX TPaQUKH.
2. CnocoOsbl 3agaHns QYHKIMH, TOCTOMHCTBA U HEAOCTATKH.



3. Hammmwmre sKkBUBajeHTHBIC QYHKIMH JUIs QYHKIMA SINX, COSX, tgX, arcsinx, arctgx mpu
X—0

4. 3anumure 1 u 2 3ameuarenbHble npesensl. [Ipeaensl ¢ KakuMK TUIIaMU HEOTIPEAEIEHHOCTH
MOYKHO BBIYUCIUTH C UX IOMOILBIO?

5. CpoiicTBa QyHKIUH, HENPEPHIBHBIX B 3aMKHYTOM HHTEPBAJIe

6. laTb onpeneneHre Npou3BOIHON (GYHKIUH.

7. IlpousBoaHast yactHoro AByX (pynkimii. [Tpumep.

8. Tabuuua npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLIUH.

9. Yo Takoe nudpdepenuuan GpyHKInU.

10. HeoOxonumble U JOCTaTOYHBIC YCIIOBHS YObIBaHUA nudPepeHnrpyemMoit GyHKIUN

Bapuanr 4

1. Uto Takoe BeIMYKMHA, U KAKOH OHA MOXKET OBITh?

2. ChopmynupyiiTe onpeeneHusi OAHOCTOPOHHUX TMPEAETOB (PYHKIIHH

3. Kakue TOUKH Ha3bIBAIOTCS TOYKAMH Pa3pbiBa (QYHKIIMH

4. HazoBure BO3MOXHBIE CIy4aW BBIYMCICHUS MPEJEIOB IOKA3aTEIbHO-CTEIIEHHbBIX
¢yukuuii. [IpuBeaure npumepsl 3-X TUIIOB HEONPEIAEIEHHOCTEN I TAKUX (PYHKIIMMA

5. Copmynupyiite onpeaeneHrne HenpepbIBHOCTH (PYHKIIUU B TOUKE

6. IIpon3BogHBIE BHICIINX MOPSAIKOB (DYHKIIMI 33 JaHHBIX TApaMETPHYECKH.

7. Packpeitue Heonpenenennocteii (0°). [Tpumepsr.

8. Touku nepernba rpaduka GyHKIHUU. Y CIOBUE CYIIECTBOBAHUS TOUEK Mepernoa

9. Muddepentuan 2-oro nopsaka f(X), kak ero Haiitu

10. Packpeitue Heonpenenennoctei (o). [Tpumep

Kpartkoe onucanue ¥ perjiaMeHT BbINIOJTHEHHUS
KonnokBuym 1 mpoBoauTcs Ha MPaKTUYECKOM 3aHATHM 15 B BUie MMCbMEHHON paboThI, HA
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 yaca. Ha KoyulokBHMyMe He 10IycKaeTcs UCIOJIb30BaHUE KaKUX-
a100 CNpaBOYHBIX MaTEpUANIOB, KOHCHEKTOB JIEKIMH M MPAKTUYECKHX 3aHATHH, MOOMIIBHBIX
YCTPOMCTB, Ia>KETOB.

Kputepun oneHku:

Bapuant komnoksuyma coaepkut 10 3aganuii, kaxaoe 3aanue oneHuBaercs B 1,56amma.

1,5 OGamma BBICTaBISIETCS CTYIAEHTY, €CJIHM 3a/laHME BBINIOJIHEHO B TOJHOM O00BEME,
MPOCIIEKMUBACTCS YETKOE YCBOGHHUE CTYACHTOM MaTepHualia MOJYJIS; MOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,25 Ganna BeICTaBIseTCA CTYACHTY, €CIIU 33/1aHUE BBIOJIHEHO B 00bEMe oT 80 % u BblIIIE;

1 Gasut BBICTABISIETCS CTYJICHTY, €CJIH 3aJIaHUe BBIMTOTHEHO B 00BEMeE oT 65 % 10 79 %

0,75 Ganna BeICTaBISETCS CTYACHTY, €CIH 33/1aHKe BBIMOTHEHO B 00BEMe oT 50 % 10 64 %;

0,5 6ayuta BEICTABIIIETCS CTYJCHTY, €CITH 3aJJaHKe BBITIOJHEHO B 006&Me oT 35 % 10 49 %

0,25 Ganna BBICTABIISICTCS CTYJCHTY, €CIIM 33aJjaHKe BBITOTHEHO B 00bEéMe oT 20 % 10 34 %

0 GayuTOB BBICTABJISCTCS CTY/ACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00bEéMemenee 20 %.

7.2.7. Koanoxkeuym 2 mno temam ''Heompenenéuunlii murTerpaa’’, '"OnpenejaéHHbIN

uHTerpaa’’, ""OyHKIUH HECKOJIbKHX IepeMEeHHbIX "
(naumenosanue oyeHouHo20 cpeocmea)

Bonpocs! kK KOLIIOKBHYMY 2

1. IlepBooOpa3Has u HeomnpeneaeHHbIH nHTerpan A pyHkuuu f(x). [pumepst

2. CBoiicTBa HEONPEACICHHBIX HHTETPATIOB

3. Tabnwuiia HeoNmpeaeICHHBIX HHTETPAJIOB

4. UHTerpupoBanue 3aMeHoM nepemeHHou. [Ipumep

5. Unrerpuposanue no yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIOTCS STUM METOJIOM
6. IIpocreiimue npobu 1,2,3,4-oro THna, MHTErpupoBanue apoodeit 1,2,3 Tuma



7. VHTerpupoBaHue panMOHAIBHBIX (DYHKIMHA. (TpeiCTaBIEHUN HENMPAaBUIBHON JPOOHO-
palMOHATBHOM (YHKIMH B BUAE CYMMbl MHOTOWIEHAa M NPaBUIBHOM JPOOHO-pallMOHAIBHOM
byHKIMYT; TeOpeMa O IPEJCTaBICHUN TPABUIBHON IPOOHO-pAIIMOHAIBHON (DYHKIIMU B BUAE CYMMBI
MIPOCTEUIIINX APOOECH).

8. HTerpupoBaHue TPUTOHOMETPUYECKUX (PYHKIUI

9. UHTerpupoBaHue UppaluoOHAIbHBIX (QYHKIIMH

10. Yro Ha3pIBaIOT HMHTErpAIbHOMCYMMON(YHKIMHU, 3amaHHOM Ha otpe3ke? Kak ee
coctaBuTh? [Ipumep

11. Yro Takoe onpenesneHHbli nuTerpan? Kakos ero reoMeTpuueckuii cMbIci?

12. CBolicTBa OINpeACIICHHOT0 HHTETpalia

13. TlpousBogHas OT ONpEICICHHOIO WHTErpajga 1O BepxHeMy mnpeneny. CBs3b
OIpEIeIEHHOr0 UHTErpala U NepBooOpa3HON OT MOAUHTErpaIbHON (YHKLIUU

14. ®opmyna Herorona-JleiiOHuUIA 171 BRIYMCICHUS ONPEACICHHOIO UHTETpalia U YCIOBUE
€€ UCII0JIb30BaHUs

15. 3amena nepeMeHHOM B ONPEICICHHOM UHTErpaje

16. MaTerpupoBaHue o 4acTsAM B OIPEIEeICHHOM UHTErpale

17. Bpluucnenue miomaien miockux (GUryp B IpsMOYTOJIbHBIX KOOPJIMHATaX C ITOMOIIBIO
OIIPEECIIEHHOr0 HHTErpaia

18. BeruucieHue miomaay CeKTopa B MOJISPHON cHCTeMe KOOPAMHAT

19. Beluucnenue JUIMHBI AYyT'Y KPUBOU B IPSMOYTOJILHOW CHCTEME KOOPAMHAT

20. Beruncnenue oobema Tea Mo oA M IMOTIEPEYHBIX CEYCHU

21. Beruucnenue oobema Tena BpalleHHs ¢ IIOMOIIBIO OIPEIeIEHHOI0 HHTerpaa

22. YacTHble IPOU3BOIHBIEC OT CIOKHON (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX

23. YacTHble IPOU3BOAHbIE OT (DYHKIIMHM HECKOJIBKUX NEPEMEHHBIX, 33/1aHHON HESIBHO

24. YactHpie npou3BojaHbIe Bbicimx mopsako OHII. CwmemanHbie MPOU3BOIHBIE W WX
CBOMCTBO

25. Tluddepennmanst Beicmx nopsaxos OHIT

26. KacaTenpHast IJI0CKOCTh U HOPMaJb K TOBEPXHOCTH

27. Uro Ha3BIBalOT TOYKOW MakcMMyMa (YHKIIMHM HECKOJBKUX MepeMeHHBIX. KaKoBbI
HE00XO0/IMMBbIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAaKCUMyMa

28. UYrto HAa3BIBAIOT TOYKOW MHHHMYyMa (YHKIUH HECKOJIBKUX TMepeMeHHBIX. KakoBbI
HE00XO0/IMMBbIE YCIIOBUS CYIIECTBOBAHUS TOYEK MUHUMYMa

29. JlocTaTouHble YCIOBHS CYIIECTBOBAaHHMS MHHUMyMa M MaKCUMyMa (QYHKIHUH JBYX
IIEPEMEHHBIX B CTAlIMOHAPHON TOUKE

30. VYcnoBHbi skcTpemyM. Muoxutenu Jlarpamka. @yakmms Jlarpamxa. Kak Haiiti
YCIIOBHBIM 9KCTPEMYM

Tunossie npuMepsbl 3a1aHUM

Bapmuanr 1
YTo Ha3bIBAOT UHTETpaIbHOM cymmoi pynkuuu f(X), 3ananHoi Ha otpeske [a,b]?
CBolicTBa ONpeAeeHHOro HHTerpaia
Kax BBIYMCIINTE ONIpeAeIEHHBIN HHTETPal
Brruucnenue mionmiaaeil miaockux GUryp B mpsiMOyroJibHBIX KOOPAWHATAX
Brrunciienre miomaamn ceKTopa B MOJIsIpHON CUCTEME KOOPIMHAT
Jatp onpenenenue GpyHKIUN IBYX epeMeHHbIX. [Ipumepbl
Kak HaxonT yacTHbIe MPOU3BOIHbIE (PYHKIIMK HECKOJIBKHUX NepeMeHHbIX. [Ipumep.
YTo Ha3bIBAIOT TOYKOM MakCUMyMa (YHKIIUU HECKOJIBKHX MEPEMEHHBIX
KacarenbHas MI0CKOCTh U HOPMAJIb K TIOBEPXHOCTH

. JlocTaToyHbBIE YCIIOBHSI CYIIECTBOBAHUS MaKCUMyMa (DYHKIIMU ABYX NEPEMEHHBIX B
CTallMOHAPHOU TOUYKE

©CoNoR~WNE

[EEN
o



Bapuanr 2
1. Kak cocraButh HHTETrpaibHyt0 cymmy it ¢pyukiuu f(X). [pumep
2. ®opwmyna HerotoHa-JIeliOHMITA U1t BEIYMCIICHUS ONPEICICHHOIO HHTETpalia U YCIOBHE e
HCIIOJIb30BaHUS
Brrancnenue o6bema Tena 1o miomaasiM MornepeyHbIX CeYeHn i
HecoOcTBeHnHbIe MHTETpabl ¢ OECKOHEUHBIMHU Tpeaenamu. Kakue u3 HUX Ha3bIBalOT
CXOIAIMMHUCS, Kakue pacxoasimumucs? [Ipumepsl
3ameHa IepEeMEHHHON B ONPEECICHHOM UHTErpalie
Hatp onpenenenue GyHKIUN Tpex nepeMeHHbIX. [TpumMepsl
Uto Ha3bpIBaeTCA YaCTHBIM MpHUpalieHueM GyHKIIMN HECKOJIbKUX MEPEMEHHBIX
UTto Ha3bIBAIOT TOUYKOH MUHUMYMa (YHKIUU HECKOJIBKHUX ITEPEMEHHBIX
JloctaTouHble YCIOBUS CYIIECTBOBAHUS MUHUMYyMa (DYHKIIMH JBYX EPEMEHHBIX B
CTallMOHAPHOU TOYKE
10. YacTHble MPOU3BOIHBIE OT CIOKHON (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX

z=f(u,v) cne u=u(x,y) ; V=v(x,y)

How

©oNo O

Bapuanr 3
KakoB reoMeTpudecKuii CMBICI OMPEACIICHHOT0 UHTerpasia?
ITo kako#t popmyiie BBIYUCISAIOT ONpeeIeHHbII HHTErpa
Kak BBIYMCINTG IUIOIIA]b IVIOCKON (PUTYpBI C TOMOIIBIO ONPEEIEHHOr0 HHTErpaia?
CBolicTBa ONpeAeIeHHOro HHTEerpaia
Boruncnenue o6bema Tena BpalleHus ¢ IOMOIIbIO OIIPEIEICHHOI0 HHTETpalla
Hatb onpenenenue GyHKIuM N nepeMeHHbIX. [IprumMepbl
Uto Ha3pIBACTCS YACTHON MPOU3BOJHON (QYHKIIMH HECKOJIBKUX MTEPEMEHHBIX
KakoBbl HE00X0/IMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MMHUMYMa (yHKIIUN
HECKOJIBKMX ITEPEMEHHBIX
YacTHble TPOU3BOIHBIE OT CIOKHOMN (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX

z=f(x,y), rme x=x(t); y =y(t)
10. locraTouHble YCIOBUS CYIIECTBOBAHUS dKCTpeMyMa (DYHKIHH JBYX ITEPEMEHHBIX B
CTaHHOHapHOﬁ TOYKEC

N~ wWNE

©w

Bapuanr 4

1. Jlate ompezeneHue onpeesIeHHOTO HHTerpana

2. Kak BbIUHCINTE 00BEM TeJa, €CIIM U3BECTHBI IIJIOIIAIN €r0 OMEePEYHbIX CeUeHHH
TUTOCKOCTSIMH, TIEPIIEHANKYISIPHBIME ocu OZ

3. ®opmyna Hertorona-JIeitOHMIIA TS BBIYMCIIEHUS ONPEeIEHHOIO MHTErpalia v yCIOBUE ee
UCTIOJTb30BaHUS

4. HecoOcTBeHHbIE HHTETPAJIBI OT PYHKIMU UMEIOLIeH pa3phiB 20r0 poja. Kakue nnterpans

HAa3bIBAIOTCA CXOAAIUMHUCH, KAKUC paCXOAAIINUMHUCIT

Kak BBIUMCIIUTH MJIOIA/(b CEKTOPA B OJISPHON CUCTEME KOOPMHAT

Yto Ha3bpIBalOT 00J1aCThIO onpezeneHus: GQyHKIMN HECKOIbKUX TepEeMEHHBIX

YTo Ha3bIBAIOT MOJHBIM MPUPALICHUEM (YHKIMU HECKOJIBKHUX TEPEMEHHBIX

B kakux Toukax q)yHKHI/ISI HECKOJIbKHUX ITEPEMEHHBIX MOXKET HMETH OKCTPEMYMBI

YacTHble MPOU3BOAHBIE OT (DYHKIIMHU HECKOJIBKUX NEPEMEHHBIX, 331aHHON HESIBHO

10. JlocraTo4HBIE YCIOBHS OTCYTCTBHUS IKCTpEMyMa (PYHKIIUHU JIBYX TIEPEMEHHBIX B
CTAallMOHAPHOM TOUYKE

LCoNo O

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KomnnokBuym 2 mpoBOAUTCS Ha MPAKTHISCKOM 3aHATHH 31 B BUJIe TUCbMEHHON pabOThI, HA
BBHITIOJTHEHHE PabOThl OTBOIUTCS 2 yaca. Ha KOJUIOKBHYMe HE JIOMyCKaeTcs UCTIOIb30BaHUE KAKUX-
anb0 CHpaBOYHBIX MAaTepUaioOB, KOHCIEKTOB JIEKUUH W MPAKTUYECKUX 3aHATHH, MOOMIbHBIX
YCTPOMCTB, FaJIKETOB.



Kpurepum oueHku:

Bapuant xomokBuyma conepxut 10 3amanuii, kaxmoe 3aganue ouennBaercs B 1,56anma.

1,5 Oamra BbICTABISCTCS CTYJACHTY, €CJIM 3aJaHUC BBINOJHCHO B IIOJHOM 00BEME,
MPOCIICKUBACTCST YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; TOJHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gana BeICTaBIseTCA CTYACHTY, €CIU 33/1aHUE BHIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

1 Gay BBICTaBISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEéMe OT 65 % 1o 79 %

0,75 Gayna BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHNE BHIMOTHEHO B 00BEMe 0T 50 % 10 64 %,

0,5 Gayia BBICTaBISIETCS CTYICHTY, €CJIM 3alaHUE BHIMOJIHEHO B 00BEME oT 35 % 110 49 %

0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHue BHIMOIHEHO B 00BEMe oT 20 % 10 34 %

0 6ayI0B BBICTABIIICTCS CTYJCHTY, €CJIU 3aJlaHue BBITTOJIHEHO B 00béMemeHee 20 %.

7.2.8.UTOroBo€e TECTUPOBAHNE
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUM

Monayanb Ne 4. BBenenue B MaTeMaTH4eCKHil aHAIN3
1. Kakas u3 GyHKIHI SIBIII€TCS HEUETHOM, ECIIH. . .

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) #(x) f(-x) = (x) =
= (<)

H
2. UccnenoBaTh Ha Y€THOCTb MJIM HEYETHOCTh (PyHKIMIO ) = X+ SIN" X — x ...

OrtBer:

3. Haiitn nepuon ynkuuu f(x) = 3cos 2 —sin6x...

1 2 3 4 3)
107 T 1072 2 107
3 — 6 3
3 3
4. Kakol 13 HUKENEPEUNCICHHBIX MTPEJETIOB CBOJUTCS K IEPBOMY 3aMeUaTeIbHOMY Mpeeny:
1 2 3 4
] n i arcsin X 1 ! 1\
lim [ (x)] {lim f(x)} T x lim{L+n)" =e Iim(1+—j =e
X—>Xg X—>Xg n—0 X—>00 X
5x+2
5. Berauciure npegen lim -2
x>x\ 3X+1
1 2 3 4
e? e’ 5} -5




6 B i X —4x+1
. bBIYUCIINUTC ITPCIACIT Im———...
PEAST T 3 J27x

1
3

2 3 4
0 2 a o0
3 9
- lim X3 +2x% = 3x
. Berunciure mpenen —_——
PP AL X —3x+2
1 2 3 4
-4 4 0 -0
8.B lim (Xz _X)2
. Berancaure npegen  lim-———=_—...
PeAe A o 1
1 2 3 4
0 1 L o
E 4
. 2\*
9. Beraucnwure penen  lim 5
1 2 3 4
0 2 < 0
§ 4
10. Beraucnute mpezen lim COSX__—COSZX
x=0  XSIn2X
OrtsBer:
1
- 2 ;
11. Beruucnute npeaen lim aresin_x
x->0(  Xtg9x
OrTBerT:
o - 2tg(x +5)
. Beruuciure nipenen —_——
P x>56+Xx-1
OrTBerT:
C(3x+2)\°
13. Beraucaute npeaen lim
noo\ 4X+1
1 2 3 4
0 10e) 1 e?
e 2

14. HaiimuTte TOUKH pa3psiBa () yHKIIHN f(x)={

X—1ecmu—-1<x<?2

2—X,ecmu2<X<5

1 2

3 4




Touex paspvlea Hem

x=2

x=5

15. Haiitu TO4KM pa3pbiBa QpyHKIUHN Y= 4
. Touexk pa3pbiBa HET

. x=0- Touka pa3pbIBa IEPBOro poja

. x=0- TOuKa pa3pbIBa BTOPOTO poja

. Xx=1- Touka pa3pbIBa IEPBOro poja

. X=1- TO4Ka pa3pbIBa BTOPOTO poja

DN D W N =

x—1
2

" ONpCACIUTb UX THUIL

Moayab 5. IlpousBogHasi (yHKIIMH OJHOI0 He3aBHUCHUMOIro aprymenta. IlpuiioskeHust

MPOU3BOAHOMI

1. Haiigure y' ,ecimn Y = (COSX)S™. ..

sinx

1. y' =(cos)

(Incosx—sinx tgx)

2. y' =(cos)*™(cos x In cos x —sin X tgx)

sinx

3.y =(cos)

(cosx In cos x + sin x tgx)

4. y" =cosx In cos x —sin x tgx

2. llpousBomHas pyHKIHH Y = atctgx—_]l- paBHa ...
X+

1 2 3 4
1 1 (x+1) X +1
x*+1 27 +1) 221 " -1

3. IlpousBogHast BTOpOTro mopsiaka GyHKIuH Y = Sin(4X2 —1) paBHa ...

S[cos[—'lxz - 1) — 8y’ sin[—*l:-ac2 - 1))

a4

g[ms(_»;x? - 1J +8x2 51'11[43{2 - 1]]

chos[—'lxz - 1)

— 64x? sin[—'l x* - 1)

4. KacarenpHas K rpaduky GpyHKIuN 06pasyer ¢ ocsio OX yron, pasusiii 45° B Touke ...

1

2

3

4

(1:5)

(1;7)

(-111)

(0.5:5)

5. HaknonHas acumnTora rpapuka GyHKIUU f (X) =x+e 33J1aCTCs YpaBHCHUEM BHA ...

1 2 3 4
y=X,HpI/I y=-X, npu y=X, npu y=-X, npu
X —> 00 X —> 00 X —> —00 X — —00
6. Indpdepenrman GyHKIUHU y =45 paBeH ...
1 2 3 4
4 " 1n4-(2x - 4”‘"[:::;;—1)&,3 472 x) 2 1n4-(x?
In4 -

7. MatepuanbHas TOYKa JBHKETCA MPSIMOJIMHEHWHO MO 3aKOHY. Torga yCKOpeHHe TOYKU B

MOMCHT
OrtBerT:

BPEMEHU PABHO ...



2X+5

8. [IpousBogHas GyHKIMH Y = —————— paBHA ...
VX?—2x+2
1 2 3 4
-7x+9 4x2 - x -1 2y 2y 22 3x-1
[x2—2x+2_\r [x2—2x+2\]3 x—1 [x2—2x+2_T

9. VpaBuenue KacarenbHoil k rpaduxy dyukmma f(x)=-x>+3x? —=2x+1 B ero Touxe ¢
abcuuccoit X, =2 uMeer BUL ...

1 2 3 4
y=-2x+5 y=-2x-3 y=2x+5 y=2x-3
X =2sin’t
10. ®yHkuus 3a1aHa B MapaMeTPUUYECKOM BHJIE 5. Torna mpousBogHas EPBOTO
y =6cos’t
nopsiaka (GYHKIIUU M0 IEPEMEHHON X MMeeT BUJ ...
1 2 3 4
9 9 2 2
- —cost —cost - deost
2 2 Ocost 2sint

11. Haumenbiiee 3Hauenne Gynkuuu f (X) = % X+ COSX Ha OTpe3Ke {% ; 7Z':| PaBHO ...

1 2 3 4
Sz _3 Ty i z
12 2 2 4 2

1

12. BepTukanbpHas acuMITOTa rpaduka QyHKIUU f(x) =X -eX*¥4 samaercs YPaBHEHUEM
BUJA ...

1 2 3 4
x=1 x=-4 x=4 x=0
13. IpousBosnast yHkimu X°—xy +1°=1 paBHa ...
1 2 3 4
y/ZZX—y y = X—y y/:2X+y y/:2X—y
X—2y X—2y X—2y X+2y
X=tgt;
14. ®ynkuus 3agaHa B mapaMeTPUUECKOM BHUIE _ 1 . Torma mpousBomHas BTOPOro
cost’
nopsiaka (PYHKITUU 0 IEPEMEHHON X MMeeT BHJI ...
1 2 3 4
y'=cost y'=cos®t y'=cos’t y'=cos’t

. ctgx-1
15.Borurciure, ucnons3yst npasuito Jlonurasst lim g
2 SN 4x

OrtBerT:

Moayab 6. HeonpenesieHHbIH HHTErpaJl.




1. MHuoskecTBO nepBooOpasubix GpyHkiwu | (X) =

Jx-2f

HMEET BULI ...
X

£ —84x + 4hx|+C

t+8Jx +4h+C

t—4-fx +4hfd+C

x+§«/x_3+4]n|x|+C

2
2. MHOkecTBO 11epBo0oOpasHbix GpyHkiuu f (X) = %Sfx UMEeT BUJ ...
1-4x
1 2 3 4
1 1 1 1
— —arccos® 2x ~arccos® 2x+ — —arccos” 2x —arccos” 2x +
6 6 3 3
3. MHOeCTBO nepBOOOpa3HBIX PYHKIIMHU UMEET BUJ ...
1 2 3 4
’ ’ * X
@m2x-1) Z-@in2x+): S(xln2x-1)+ = (n2x-1)+
1
4. MHO)ecTBO TIepBO0Opa3HbIX GyHKIUHU f (X) = 9 _6x HMMEET BH] ...
X" —0X
1 2 3 4
1. |3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +d —In +( —In +d
6 3x 3 3x 6 |[3x-—2 3 [3x-2
Xx+1
5. MHOkecTBO epBooOpasHbIx pyHkimu | (X) = HMMEeT BULL ...
1-2x

—%wfl—;.xz +%arcsin J2x+C

!

L 122 +%

arcsi ~/2x + C

5
F
1
3
F

1 5 1 ) 5 1 )
- — = _ 7 — s 17
5 1-2x ﬁ arcsm -/ 2x +C 1—2x ﬁarcsm J2x+C
sin 2x

6. MHOkeCTBO epBo0Opa3HbIX GyHKimu f (X) =

V3+cos? x

AMEET BULI ...

1 2

3 4

. g
-2+3+cos x 23+ cos x +|

—’\|'3+C052x+ A3 +cosgx+C

7. MHO>€eCTBO IEpBOOOPA3HBIX PYHKIIMU UMEET BH ...

7 7

it —xt+6fx+C §x2ﬁ+xz+6«j§+(ﬁ‘
5 o 2 5 o 2

;x X—x +3NE+C ;x X—x +6NE+C

i

e




8. MHOXeCTBO MepBOOOPa3HBIX (DYHKIIMH f(X)

artg2x

=4 UMEeT BUT ...
1 2 3 4
L 25 L 2 4EIFCI§EZT+C 1 2
Earcrg 2x+( 5 arctg” 2x + ( : Earcfg x+C
9. MHOXECTBO MepBOOOPa3HBIX (DYHKIIMK UMEET BUTT ...
1 2 3 4
il ul il l
3¢3(x—3)+C ed(x-1)+cC 3¢3(x+3)+C e(x+1)+C
10. MHOkecTBO 1epBOOOPa3HBIX (YHKIIUU UMEET BUJ ...
1 2 3 4
J6 /6 A J6 /6 X NG J6 6 /6
—arctg —arctg - —arctg — — —arctg
3 3 ] 3 2
11. MHOXecTBO 1epBO0OPa3HBIX (YHKIIMH UMEET BUJ ...
1 2 3 4
1 . 1 . ‘ 1 . 1 .
garcsm (3x—1 Earcsm (3x—1] ~3 arcsin (3x - =3 arcsin (3x

12. MHO)ecTBO NepBOOOPa3HBIX (QYHKINUN

f(X)z sin® x-c0s® X wuMeeT BUII ...

]_ -
~cos” x—lces?’ x+C
5 3

]_ -
Zcos  x——cos  x+C
3 5

—cu::sEI’ x—cosx+C

3

1 .
—cnsj' x+C

4

13. MHOXecTBO 1epBO0Opa3HBIX (YHKIIMK UMEET BUJ ...

—wM—xz +33rcsin§+(j‘

s

fu'4—x2 +Sarcsin§+(?

s

. X
— 4—x2 —Sarcsm;+(’j‘

e

. X
4—.1:2 —Sarcsm;+C

e

X
14. MHOecTBO IIEPBOOOPA3HBIX kin f(X)=— UMEET BUJI ...
pPBOOGD byn (x) e
1 2 3 4
1 ( 1 ( 1 2
Loglaae]  leghea)  lehesd)|  -eelesd)
6 6 ' 6 '
15. Cpenu HIKENEPEUHUCICHHBIX BBIPAKEHUN BRIOEPUTE BEpHBIE. ..
a-1
1. ju“du: u +c a#-1
a-1
2. jd—u =In tg(E+ZJ +C
cosu 2 4




t —

3 -[smu n

4, j— :Earcsin E+c
\/az—u2 a a
5. J' =—ctgu+c

sin?u

Moayab 7. OnpenesieHHbIH HHTErPaJ
1. Jlns onpeieIeHHOro HHTErpajla CIpaBeIMBO PABEHCTBO ...

x x
& 3 5 3 & .3
X X X
I dx=10 I deEI dx
3 9 9
7y cos2x y cos2x s coslx
5 5
X X x x
—_ —_ —+T
6 3 6§ 3 6 3 3
X X X
_[ d :2_[ dx _[ dx = _[ dx
2 2 3
_ cos2x _ COSX cos2x ;. cos2x
-— -— - -—+T
5 5 6 6
z
2
s X
. SIn® —
2. OnpeiesieHHbIN HHTErpa 2 paseH
T
2
1 2 3 4
T 0 T T
| | il
2 2 2

3. Inomane ¢urypel, m300pakKeHHOW Ha PHCYHKE paBHA

4
2(10410 - 27)

3 3

4. 3HaueHue OINpeIETICHHOIO UHTETpalla

3 2
J‘er—x dx
-1

MIPUHAJIEKUAT IPOMEXKYTKY ...




1 2 3 4
2 e 0.+ 4.4 -2.0
e’ e e’
5. OnpeneneHHbI MHTETPAJ  PaBEH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. ITowanps GUrypsl, OrpaHHYeHHO mapabonoil Y =—X> +4X+5 u ocbio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3
7. @OyHkuuMsa Y= f(x) 3ajaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsiMoit, au b —

JeUCTBUTENbHEIC uncna. Torga BCPHO YTBCPIKACHUC ...

[ £ = f Flodx- j o

B4

Ly Mo e | Dy
-
—
=
,'."<
|

a+d

43 b
4a a

2
’] cos+/x
8. OnpeneneHublil UHTErpal
p p - JX
9

paBeH ...
1 2 3 4
-3 3 3 2-3
2
9. [Tnomane ¢burypsi, n300pakeHHON Ha pHUCYHKE
paBHa
1 3 4
275 135 70

an | um [N




10. HecoOGcTBEeHHBINM MHTETPAIT ...

1 2 3 4

paBeH 3 paBeH - 3 pacxoauThes paseH 1

11. Tlmomans ¢GuUrypsl, H300paXCHHOW Ha PHCYHKE
paBHa

1 2 3 4
20 28
6 7 — —
3 3
z
4
12. OnpeneneHHbIN HHTETpAT J. xsin 2xdx paBeH ...
0
1 2 3 4
1 1 2-
— - — 0
4 4 8

13. O6beM Tena, MONY4YEHHOTO BpalleHHeM BOKpYr oc OX KpUBOJIMHEWHOW TparenuH,

o 2
orpaHHMuYeHHOM muHuAMH Y = X°, X=4 paBeH ...

1 2 3 4

60 7 32 T 4

14. O6beMm Tena, MOJYYEHHOrO BpaulieHHeM BOKpYyr ocu Oy KpUBOJIMHEWHOH Tparenuu,
OTPaHUYEHHOM JINHUSIMHU y3 = 4X2, Yy =2 paBeH ...

1 2 3 4

4 2 37 T

15. JInuHa ayru KpUBOH OT TOUKH O(O;O) JI0 TOUYKH B(4;8) paBHa ...

1 2 3 4

g S [ 8 8
E(}Guﬁ_ﬂ—l) E(}ﬂxﬂfl_ﬂ+l) E@w”:—l) §@ﬁ+1)

Moayab 8. OyHKIUN HECKOJbKHX MepPeMeHHbIX

ou
1. YacTHas npou3BoIHAS 8_ (GYHKIIMA UMEET BT ...
X



2 3 4
2 7
2:{}-‘3+z 3:{‘}-‘3—2}-'2+ X—y° 2:{}-‘3+z+8
2
2. YacTHas MpOM3BOHASI BTOPOTO TOPSIKA W (YHKIIUY UMEET BH] ...
1 2 3 4
T 7 =] ¢ i T y—
yre ! xe” ap(xy +1) 1 yret !
oz y
3. YacTHas npou3BOIHASL 5 (GyHKIMK Z = arccos— uMeeT BUJ ...
X
1 2 3 4
1 1 y X
2 2 2 2 2 2 2 2
X" — ¥ T —v XX =y X5 — 1
2
4, YacTHas IpoM3BOIHAS BTOPOTO MOPSIKa — byHKIIMU Z = In(2x + 3y) AMeEET BUL
1 2 3 4
0 4 6 1

rta)

rta)

rra)

5. Tlonuerit quddepernman GyHKIHH Z = 4°-Y ymeer BUX ...

dz = 4" V4. ((2x - 3y)dx - 3x dz = 4% 7 . ((2x — 3y )dx — 3xdy)

dz = -4 4. (3xdx — (2x - 3| dz =4 ¥1n4a. (dx + dv)

6. YactHast mpou3BOIHAS % byHKIMHU Z = COS(ZX —3xy) MeeT BUJ ...

3xsin(2x —3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xy)

—(2x —3xy)sin(2x — 3xy)

Z
7. HacTHas mpou3BOIHAS 2— , GyHKIMH Z = /2Xy + Y* +5 nmeerT BH ...
X

1

2

3

4

X

\2Xy+ Y2 +5

2y

\2Xy+ Y2 +5

y

\2Xy+ Y2 +5

y

2./2xy+y* +5

8. HacTHast mpou3BO/IHAsI BTOPOTO MOPSIKA

2

2
byHKIMN Z = (X2 + y2) HMEET BUJI..

1

2

3

4

12x% +4y?

4x* +12y°

8xy

4x




0’ [v2 o \2
9.YacTHasi IpoOM3BOIHAS BTOPOTO MOPSIKA o byukuuu Y =In\/X° + y° umeer Buz...

1 2 3 4
y'-x’ oy X*-y? &
(x2+y*f (2 +y? ) (2 +y2f JX2+y?
0%z S
10.YacTtHas mpou3BoiHAS BTOPOTO MOPSIKA 0 byukmuu Y =In/X° + y° umeer Buz...
X
1 2 3 4
y2 —x? 2Xy X% — y? 2X

(x2 + y2)2 B (x2 + y2)2 (x2 + y2)2 X2 +y°

2

z
& dynkmmn y = Inyx* + y* nmeer Bu...

11.YactHas npou3BoIHASI BTOPOTO MOPSIIKA

1 2 3 4

y2 —x? 2Xy X% — y? 2X

(x2 + y2)2 B (x2 + y2)2 (x2 + y2)2 X2 +y?

27
12.YacTHas IpoU3BOIHAS BTOPOTO MOPSIIKA W dynkmun y = Inyx* + y* nmeer Bu...

1 2 3 4

y: —x 2y X% —y? 2X

(¢ +y*) (¢ +y*f (2 +y?) Sy’

Z .
13. YactHas npou3BoiHas g— ¢bynkuuu arcsin Xyz+2x—3y +4z =0 umeer Buf. ..
X

» _ Xy =Xy » XY+ 1-XPy2®
vz 1-x3y?7 ’ Y yz+21-x%y7 ’
, _ O xy=41+xPyz® J Xy+4,/1-x°y*z*
21 x3y?7 ’ ©oyz+21-x2y?2° '

14. YactHas npou3BoIHAs % ¢Gynkuun arcsin xyz+ 2x—3y +4z =0 umeer BuLI. ..

” L Xy+4 1+ XPy%2° » L Xy+41-xPy*7°

r - xz2—3,1-X’y’z?

xz2—3\/1+ X*y’z? ’

, L Xy+4 1+ Xy’ o Xy +44/1-x?y?z?

- Xz 3\1+ X2y?7? " X2 31— X’y?2’

y

du
15.YactHas npousBoHAS E(byHKL[I/II/I u= |n(X2 + y2 ) 20e Xx=t, y= t? umeeT BuL. ..

1 | 2 | 3 | 4




201+ 2t In(t®)- 6t° 1 2t +t2
t(L+t2 th+t° t{L+t?

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
HroroBoe TectupoBanue mo auctuiuinHe "Breicmas matemaruka. uddepenunansaoe u
WHTETPAIbHOE MCUUCIICHUA" BBICTaBIsieTCs B pacnucanuu Ha 20 Henene u nmpoxoaut depe3 Llentp
TECTUPOBAaHUSI B KOMIIBIOTEpPHOM Kiacce oOmiero nocryma. Ha tect orBoautca 2 wyaca. Ilpu
BHITIOJTHCHUH TECTa HE JOMYCKAeTCs WCIOJIb30BaHUE KAKUX-THOO CHPAaBOYHBIX MAaTEpPHANIOB,
KOHCIEKTOB JIGKIIMH U MPAKTUYECKUX 3aHSATHI, MOOMIIBHBIX YCTPONCTB, TaJ’KETOB.

Kpurepun oueHku:

Tect comepxxut 10 3amanuii, kKaxaoe 3aganue oneHuBaetcs B 10 6amos.
10 6ayT0B BEICTABIISICTCS CTYJCHTY 32 IIPABHIILHBIN OTBET HA 3a/IaHUE,

0 OayTOB BBICTABIISICTCS CTYJICHTY, €CJTH OTBET Ha 3a/IaHUCHETIPABHIIBLHBIN.




7.3.0neHOYHbIE CpeacTBa AISNPOMEKYTOYHOH aTTeCTAIMH IO HTOraM OCBOCHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne
u/ Bonpocsl k 3k3aMeHy
1 Urto Takoe Gpynkums? [Ipumep. CriocoOs! 3ananus pyHkmun. O6IacTh onpeneiacHus GyHKIIHH.
['paduk Gyakmm
2 |O6patnas ¢pynkums. [pumep
3 |Cnoxwnas pynaxmus. [Tpumep
4 |OcHOBHbIE XapaKTEPUCTHKHU (PYHKIIUH
5 |OcHoBHBIE BrIeMeHTapHbIe QYHKINH U X Tpaduku. dnementapHas yHkius. [Ipumep
6 [[Ipenen hyHKIIMU B TOUKE
7 |beckoneuno Masbie 1 6€CKOHEYHO OOJbIINE (DYHKIIUHU, CBSI3b MEKAY HUMH
8 |CoiicTBa GeCKOHEYHO MaBIX (DYHKIIHNA
9 [OxBHUBasIeHTHBIE OECKOHEYHO MaJIbIe
10 |Cs3b Mexny QyHKuMeH, e€ npeaenom u 6eCKOHeYHO Majiol (yHKIuEen
11 [[Mpexen dyHKIMU TP X—>00
12 |OcHoBHBIE TEOpPEMBI O IIpeienax
13 |CpoiicTBa nipenesoB GyHKIUN. 3aMedaTeTbHbIe IPEIEITbI
14 |HenpepsiBHOCTH pyHKIMH B Touke. CBOMCTBAa QYHKINH, HENPEPHIBHBIX B TOUKE
15 Teopema 0 HEMPEPBHIBHOCTU AJIEMEHTAPHON (DYHKLIMU U €€ MCIOJIb30BaHUE MPH BBHIYHCICHUU
Mpe/IesioB
16 |CpoiicTBa QyHKIMI1, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBaje
17 [Touku pa3pbiBa GYHKIIMU U UX KJIACCH(PHUKAIMS
18 |Yro takoe mpousBoaHas GpyHknmunu. KakoB ee reoMeTpUIeCKUi CMBICIT
19 [Ipon3BoiHas CyMMbl, MPOM3BEJCHUS, YAaCTHOTO IBYX (yHKuui. [IpomsBoaHas cioxxHOU
byuxun. [pumep
20 [Tabumia mpoU3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIINH.
21 |Yto Takoe nuddepenunan pynkuun. opmysa ero BEIYUCICHHUSL.
22 [Tabmmna nuddepeHanoB OCHOBHBIX. DJIEMEHTAPHBIX (QYHKIMN
23 |cnonp3oBanue quddepeHnpana B MpHOIMKEHHBIX BIYUCIeHUX. [Iprmep.
24 | TIpousBoansle U auddepeHnnanbl BHICIIUX HOPSIIKOB.
o5 HeoOxomumble W JTOCTAaTOYHBIE YCJIOBHSI BO3pacTaHus W yObIBaHHS IuddepeHpyeMoit
byHKINN.
2 Uro Takoe »skcTpeMymbl (min u max) ¢yHkouu. KakoBel HeoO0XOoAMMBIE YCIOBHUS
CYIIIECTBOBAHHS IKCTPEMyMa.
27 |locTaToyHbIE YCIOBHE CYIIECTBOBAHHUS Min U mMax.
28 [Teopewmsl Pons, Jlarpanxa, Komm.
29 |[IpaBwmia JlonuTanst pacKphITHs HEONMPEISICHHOCTEH
30 Dopmyinel Teitnopa u Maxiiopena 11t gyHkuuu f(X) U MX UCHOIB30BAHUE JJIs1 BBIYMCICHUN
3HaYeHUI QYHKINU C 3aJJaHHOW TOYHOCTBIO.
31 [loHsATHE BBINYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu B Touke. HeoOxomumbie H
TOCTaTOYHBIC YCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpadrka GyHKIIUUA B TOYKE.
32 [Touku neperunba rpaduka GyHKIMU. YCIOBHE CYIIECTBOBAHHUS TOUCK Meperunoa.
33 AcumnToTel rpaduka ¢yHkuumu. BeprukambHble acumnroTsl. [Ipumep. Haxionnsle

ACHUMITOTHI, Kak uX HaTu. [Ipumep.




n/n

BOHPOCLI K 3K3aMEHY

34

[TepBooOpasHas 1 HeolnpeAeIeHHbIH nHTerpan i Gynkuu f(x). [lpumepsr.

35

CBolicTBa HEOIIPEIETIECHHBIX MHTEIPAJIOB.

36

Tabnuiia HeonpeAeICHHBIX HHTETPAJIOB.

37

uterpupoBanue 3ameHol nepemeHHoi. [pumep.

38

WNHurterpuposanue no yactsm. [Ipumep. Kakue nunTerpansl BBIYUCISAIOTCS 9TUM METOIOM.

39

[Tpocreitmme apobu 1,2,3,4-oro Tumna, nHTErpUpoBanue npoodeit 1,2,3 tuma.

40

lHTerpupoBaHre palMOHAIBHBIX (QYHKOMH. (MIPEACTABICHUM HEMPaBUIBHOH JPOOHO-
PalMOHAIBHON (YHKIIMHM B BHJEC CYMMbl MHOTOWICHA M MPAaBWIBHOW JPOOHO-pAIlMOHATIBHOM
(yHKLIMH; TeopeMa O MPEACTABICHUU MPABHIBHON IPOOHO-PAMOHANBHON (YHKIUH B BUIEC
CYMMBI IPOCTEHIINX POOeii).

41

HTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITUH.

42

nTerpupoBanue upparroHaIbHbIX YHKIINHN.

43

UTo HaA3BIBAIOT MHTErPaTbHOWCYMMON(DYHKIINY, 3alaHHOW Ha oTpe3ke? Kak ee cocTaBUTH?
[Tpumep.

44

Uto Takoe onpeneneHHblid nHTerpan? Kakos ero reoMeTpuyecKuil CMbICH?

45

CBolicTBa ONpeieIEHHOr0 HHTErpasa.

46

[Ipon3BogHas OT ONpENENEHHOr0 MHTErpaia 1o BepxHeMmy mpeneny. CBsA3b ONPENEIEHHOIO
MHTErpajia u NepBo0Opa3HON OT MOJMHTErPATbHON ()YHKIIHH.

47

CDOpMy.]'Ia HLmTOHa'Heﬁ6HHHa U BBIYHUCJICHHA OIIPCACICHHOI'O MHTCIpajia U YCIOBHUC €€
M CITOJIb30BaHUA

48

3amMeHa epeMeHHOI B OITPE/ICJICHHOM HHTErpase.

49

I/IHTerI/IpOBaHI/Ie 110 4aCTAM B OIIPCACIICHHOM MHTCTPAJIC

50

Boruncnenue miuom@aaed IUIOCKUX (QUIyp B MPSAMOYTOJbHBIX KOOPAUMHATAX C IOMOIUIbIO
OIIPEIETICHHOI0 UHTETpaJa.

51

Brruncienue niomanmn CCKTOpPAa B HOJIHpHOﬁ CUCTCMC KOOPpANHAT

52

[BrluncieHue JIMHBI 1Y KPUBOHM B IIPSIMOYT'OJIBHOW CHCTEME KOOPIMHAT.

53

Brruncienre oobeMa Tena mo rJiomaasaM NOICpPECIHbIX Ce4YeHUI

54

Brruncienrne oobema Tena BpallCHUS C IOMOIIBIO OIMIPEACIICHHOI'O HHTErpajia

55

UacTHbIe MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIIBKMX NEPEMEHHBIX.

56

UacTHbie IIPOU3BOJHBIC OT q)YHKI_II/II/I HCCKOJIBKHX NTCPEMCHHBIX, 3aJlaHHOM HESBHO.

57

UacTHbie ITPONU3BOJIHBIC BBICHINX ITOPSAAKOB ®HII. CmemanHbie IMPONU3BOJAHBIC U UX CBOMCTBO.

58

/lnddepennmansl Boicinx nopsiakos OHII

59

KacarenbHas III0CKOCTh U HOPpMaJIb K ITOBCPXHOCTH.

60

UTo Ha3bpIBaIOT TOYKOM MakcuMyMa (QYHKIUMH HECKOJbKHUX TIepeMEeHHbIX. KakoBbl
HE00XO0/IMMbIE YCIIOBUS CYIIIECTBOBAHUS TOUEK MAKCUMyMa.

61

Utro Ha3bIBalOT TOYKOM MHWHUMYMa (I)yHKI_II/II/I HCECKOJIbKUX INCPECMCHHBIX. KakoBbI
HeO6X0,ZII/IMI)Ie YCJIOBUA CYyIIECCTBOBAHNA TOUCK MUHUMYMa.

62

JlocTaTouHble YCIIOBHSI CYIIECTBOBaHMS MHMHHMYMa W MakCUMyMa (yHKIMM JBYX
[IEPEMEHHBIX B CTAIIMOHAPHOM TOYKE.

63

Y cnoBHbIN dkcTpemyM. MHoxutenu Jlarpanxka. @ynkuusa Jlarpanxka. Kak HallTH yclIOBHBIN

DKCTPEMYM.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

Dk3aMeH (1o
HaKOIUTEIbHOMY
pEUTHHTY)

«OTJIMYHO»

Crynent HaOpan 85 u 6osee
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
IPEeyCMOTPEHHBIM B Kypce
+06aJuTbl 32 MOCeNnaeMocThb +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/esi€HHas Ha
2. K nonyueHHOMY pe3yJbTaTy
npuOaBIstOTCS OOHYCHBIE OAJIIIBI.

«Xopouro»

Crynent Habpan ot 70 mo 84
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmye: (Cymma 6asioB mo
BCEM y4EOHBIM MEPOTIPUITHSIM,
PelyCMOTPEHHBIM B Kypce +
OaJuIbl 32 HOCEaeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHU), pa3ieiEHHAS HA
2. K nony4yeHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAJUIBI.

«YOOBJICTBOPUTECIIBHO»

Crynent Habpan ot 55 10 69
0aJIJIOB, paCCUYNTAHHBIX 110
tdopmyne: (Cymma 6asioB mo
BCEM yUCOHBIM MEPOTIPHUATHSIM,
PeyCMOTPEHHBIM B Kypce +
OaJuIbl 32 MOCENaeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3ieiEHHAS HA
2. K mony4ueHHOMY pe3ysbTary
puOaBIsit0TCS OOHYCHBIE OAIUIBI.

«CHEYOOBJICTBOPUTECIIBHO»

Crynent Habpan menee 55
0aJJIOB, paCCUYNTAHHBIX 110
¢dbopmye: (Cymma 6asioB mo
BCEM YUEOHBIM MEPOIIPHSITHSM,
MPEeyCMOTPEHHBIM B Kypce +
0aJuIbl 32 MOCEIIAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTHUPOBaHU), pa3Jesi€éHHas Ha
2. K nony4ueHHOMY pe3ysbTaTry
prOaBIsAt0TC OOHYCHBIE OAIUIBI.




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
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

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

YyeOHuk

2019

9BC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - 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

9BC
«ZNANIUM.COM»

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

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

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

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

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

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

Kypbenko, I'.A. Hukononra, H.B.
Huxonosa, C.H. Hypuesa. — Mockaa :
NH®PA-M, 2019. — 372 c¢. — (Bricuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833

Psxckux A. B., CoboseBa
E. A., ®egronnn M. JI.

JuddepeHnnanbHoe U HHTETPATLHOES
HCYHUCIICHHS : yueOHoe rmocodue / B. .
Psoxekux, A. B. Psoxckux, E. A. CoOoieBa,
M. JI. ®eatonnH. — BopoHex :
BopoHexckuii rocyaapCTBEHHBIN
texHuyeckul yausepcuret, ObC ACB,
2020. — 100 c. — ISBN 978-5-7731-0853-
5. — Tekct : anmekTponHsbIi // [{udposoit
oOpa3oBarenbHblil pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/108173.html

VYyebHoe rmocobdue

2020

9BC
«IPRbooks»

Abpamsn, M. D.

Jlexuu mo MHTETPaIbHOMY UCUUCIICHUIO
(GyHKIMI OJHON IEPEMEHHOM U TeOpuu
psaaoB / M. O. AGpamsin. — PocToB-Ha-
Hony, Taranpor : U3natensctBo FOxHOTO
denepanbHOrO yHUBEepcuTeTa, 2021. — 261
c.— ISBN 978-5-9275-3828-7. — Texkcr :
anekTpoHHbIl // Lludposoii
obpazoBatenbHbIN pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/117154.html (

Jlexuun

2021

SBC
«IPRbooks»




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHuK,
yueOHoe nocodue,

KoJsimuecTBO B

Ne yueOHo- HayHOH
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BOK) I'ox u3panus oudamoTexe /
n/n MeTOANYeCKoe
HocoBIe HaumenoBanmue
’ IBC
NPAKTHKYM, Ap.)

1 Ky3znenos JLA. COOpHUK 3a/TaHUH 110 BBICIIICH MaTeMaTHKE. Y4yebHoe mocodue 2015 9BbC
TumoBsie pacueTsl : yueOHoe mocodue / JILA. «Jlanb»
KysnenoB. — 13-e u3n., crep. — CaHKT-
[TerepOypr : Jlanp, 2015. — 240 c. — ISBN 978-5-
8114-0574-9. — TekcT : 2ICKTPOHHBIN //
DIEeKTPOHHO-O0uOIMoTEeUHas cuctema «JIaupy :
[caiir]. — URL.: https://e.lanbook.com/book/4549
(mata obpamenus: 25.10.2019). — Pexum
JOCTYyMA: JIJIsl aBTOPH3. TOJIb30BaTeNen

2 | ®ummmnoa E.E., CepreeBa | Maremaruka: YueoHoe nocooue / E.E. ®wunmmnosa, VY4eOHoe nocobue 2015 9bC

J1.B., Cno6onckas 1.H. J.B. Cepreesa, 1.H.Cnio6oackast - Bonora: «ZNANIUM.CO

BUIID ®CHUH Poccun, 2015. - 378 c.: ISBN 978-5- My
94991-312-3 - Tekcr : anektponHsIit. - URL:
https://new.znanium.com/catalog/product/899484

3 | benoycona B. U., Beicimas matemaruka. HYacte 1 : yueOHOe mocoOue / YuebHoe nocobue 2016 3BC

Epmakosa I'. M.,
Muxanesa M. M. [u ap.].

B. 1. benoycosa, I'. M. EpmakoBa, M. M.
Muxanesa [u ap.]. — ExarepunOypr : Ypanabckuii
denepanbubiit yausepcuret, 9bC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. — Tekcr :
JEKTPOHHBIN // DNEKTPOHHO-O0MOIMOTEYHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html (maTa
obpamtenus: 25.10.2019). — Pexxum pocryna: s
ABTOPH3HUP. NOJIB30BATENEH

«IPRbooksy




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

- WebofScience[ DnekTpoHHBIN pecypce| :MyJIbTHIUCHUILUIMHAPHAS pedepaTuBHas Oa3za
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

-Scopus[Dnektponnsiii pecypc] : pedepatuBHas Oaza manHbix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.
-Elibrary[ OnekTponHslii pecypc] : HaydHas 3JeKTpoHHas OuOnmoreka. — MockBa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHIIL
-SpringerLink[DnekTpoHHbiii pecypc] : [0a3a mamubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

-ScienceDirect[ OnekTpoHHBIN pecypc] : KOJJICKIHS 3JICKTPOHHBIX KHHUT H3aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa.
— 3. aHri.

- NEICON[DnexTpoHHBIH pecypc] : dJ€KTpoHHas HWHPOpPMALUs :@ apXWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne HanmenoBanue 11O PexBu3uTHI 10T0BOpA (1aTa, HOMEP,
n/n CPOK J1elicTBHS)
1 Windows moroBop Ne 757 ot 04.07.2018, cpok neicTBust —
6eccpouHo;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JieicTBUs — OecCPOUHO

2 Office Standart noroBop Ne 690 ot 19.05.2015, cpok neictBust —
6eccpouHo

3 | Mirapolis Human Capital Management2 | JIunensuonnsiii  goroop Ne 234/10/21-K ot
19.10.2021, cpok nerictBus - 1o 01.03.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
NMOMELIEeHHUH I CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

«Aynutopusi uMeHu EBrenuss BukropoBuua | CTonbl  YYEHHMYECKHE  JIBYXMECTHBIE,
[ToTockyeBay. YuebHas ayIUTOpHUsl T4 | CTYJIbS, CTOJ MPENOJIaBaTEIbCKUM, TO0CKa
MIPOBEACHUS 3aHITHI JIEKIIMOHHOTO THUIIA. ayauTOpHas (MeIoBasi)

VYuebnas  ayautopusi JUII  TPOBEICHUS
3aHATUA CEMHUHApCKOTO THMHA. YueOHas
ayIUTOpHs NIl KypCOBOI'O INPOEKTUPOBAHUSA
(BBIIOJIHEHUSI  KYPCOBBIX  paboT).YueOHast
ayIuTOpHs Uil NPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTallui. YdeOHas
ayIUTOpHUsl I TPOBENCHMS  3aHATHHU




TEKYIIET0 KOHTPOJII U  IMPOMEKYTOUHOMN

arrectanun"(YJIK -411)

VYyeOnass ayautopuss s npoBeneHus | CTob YUEHUYECKHE JIByXMECTHbBIE
3aHSATHNA  JICKIIMOHHOTO  TWma. YueOHas | (MOHOONOK), JocKa ayAauTopHas 3-X
aymqUTOpUsl Ul TPOBEINCHUS  3aHATHM | CEKIIMOHHAs (MenoBas), CTOJ
CEeMHUHAPCKOTo THMa. YuyeOHas ayAUTOPHS sl | MPENoJaBaTeIbCKHid, CTYNbA, MPOEKTOP
KYpPCOBOTO TPOEKTHUPOBAaHUS (BbINOJHEHUS | Acer

KYpPCOBBIX Pa0o0T). YueOHas ayauToOpws JUIs

MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX

KOHCYJbTallMii. Y4eOHas ayauTopus JyIs

MIPOBEJICHUS 3aHSATUN TEKYIIEro KOHTPOJI U

npomexyrouHoi arrecrarmu (YJIK -418)

Aynuropus BeG-KOH(pEpEeHIIUH. Cron MpernoaaBaTeNbCKUi, CTYyT

VYyebnas  ayautopust Ui TPOBEICHUS
3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHas
ayIUTOpUsl Uil  TPOBEHACHUS  3aHATUU

CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus JUis
KYpPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAllMi ~ YueOHast ayauTopus s
MIPOBEJICHUS 3aHITHH TEKYIIETO KOHTPOJIS |
npomexyrounoit arrecranuu (YJIK -301a).

MPErno/IaBaTeNIbCKui, Jocka (MapKepHas),
CUCTEMHBIH OJIOK, KpaH

[Tomemienue [uisi caMOCTOSATENbHOM pabOThI
crynenros (I"'-401)

Croubl
Y4YEHHUYECKHUE,
WNHuTtepHer

YUCHHUYCCKHUC, CTYJIbiA
IIK ¢ BBIXOJAOM B CC€Tb
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