[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

N0: Marcuvios MAFIFIIICTEPCTBO HAYKHW M BBICIIET'O OBPA3OBAHUS

[lomKHOCT: OMPEKTOP AenapTdMeHTA N0 00Pa30BATE/IbHOU NONKINKE

[Nata nognucanng: 30.10.2023 17:37:27 POCCHI/ICKOﬁ OEJEPAIIUN

YHUKanbHbI MPOrpaMMHbIA KIKOY:

Bb T80l M Ak H O OEY P eTBeHHOE GHOIKETHOE 06PA30BATEILHOE YUPEKICHUE

_ BbICIIEro 00pa3oBaHus
«MOCKOBCKUU TTOJIUTEXHUYECKNU YHUBEPCUTET»

YTBEPXIALIO
nekaH ¢akyipTeTa HHHOPMaTUKU
U CHCTEM YTPaBJICHHS

/1.T. Aemunos/

“ ” 2021 r.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«IIpakTHKYM 110 POOOTOTEXHHKE)

Hamnpasnenue noAroToBKu
09.03.01 «MadopmMaTiKa ¥ BHIYMCJINTEILHAS TEXHUKA

[Tpoduib MoaAroTOBKU
«Kubepdusniueckue cucteMbh»

KBanudukanus (cTerneHb) BHITYCKHUKA:
bakanasp

dopma 00ydeHus
Ounasn

Mocksa 2021 r.



1. Ilesiu ocBOeHMSI AU CITUILIHHBI

K 0CHOBHBIM 1eJIIM OCBOEHUS TUCIUIUIMHBI «I[pakTHKyM 1O pOOOTOTEXHUKE
CJIe1yeT OTHECTH:

o M3ydyeHne NpUHLMUIIOB MOCTPOCHHS W (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
pPOOOTOTEXHUYECKUX CUCTEM.

« OcBoeHHE METOIOB IPOEKTUPOBAHUSA U TIPOTPAMMHUPOBAHUS POOOTOB.

o [Ilomyuenue  mnpakTHUYECKMX  HABBIKOB  CO3/IaHUS W yIPABJICHUS
POOOTOTEXHUYECKUMH CHCTEMaMHU.

K ocHoBHBIM 3amayaM ocBoeHHMS JAuCHUIUIMHBL  «lIpakTukym 1o

pPOOOTOTEXHUKEY CIEAYET OTHECTH:

o N3yueHue KOMIIOHEHTOB U apXUTEKTYPbl COBPEMEHHBIX POOOTOB.

o OcBoeHHE METO/I0B MOJICTMPOBAHUS KUHEMATUKU U TMHAMUKUA POOOTOB.

o Pa3paboTka anropuTMOB ymnpaBieHUs! ABMKCHHEM U (PYHKIIMOHUPOBAHUEM
pOOOTOB.

» IIporpammupoBanue POOOTOTEXHUYECKHUX CUCTEM Ha Oaze
MHUKPOKOHTpOJIepoB u 1TJIK.

o IlpoextupoBanme u cOOpka MOOWIBHBIX M  MaHUIYJISALHOHHBIX
POOOTOTEXHUYECKUX CUCTEM.

o OTnaaka v TeCTUPOBAHUE Pa3paOOTAHHBIX POOOTOTEXHUUYECKUX CUCTEM.

o IlomydyeHne mnpPaKTUYECKOTO ONBITa NPOrpaMMHUPOBAHUS, OTIAIKH U
HKCIUTyaTalu poOOTOB.

2. Mecto nucnuninnbl B cTpykrype OOII 6akanaspuara

Juctmmmaa  «[IpakTukyM 10 pOOOTOTEXHUKE» BXOAUT B YacTh,
dhopMupyeMyI0 ydacTHUKaMHU 00pa3oBaTeIbHbIX OTHOIICHUH. Moayib "IIeKTpoHrKa
u poboroTexHuka". Ee ndydenue odecrneunBaeT M3yueHUE TUCITUTIINH:

B ocnosnou uvacmu.

o JlucKkpeTHas MaTeMaTHKa;
e OcHossl UKT.
B uacmu, gpopmupyemoti yuacmuuxkamu oo6pazo6amenbHbix OMHOUEHUL.
e  OCHOBBI TPOTPaMMHUPOBAHUS;
e AJNTOpUTMHUYECKOE MPOrPAMMHUPOBAHNUE;
o KowmmnekcHas MmaremaTuka v 1uddepeHInaibHbIe YPaBHEHUS;
o Teopus BEpOATHOCTEM;
o ®dusuka.

3. IlepedeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs 0 JMCUHUILINHE,
COOTHECEHHBIE € IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pPa30BaTeJbHOI
NPOrpamMMmblI

B pesynprate oOCBOEHUS AMCHMIUIMHBI Yy oOydarommxcs (GopmMupyroTcs
CJIEYIONIME KOMIETCHIIMN U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIONINE Pe3yIbTaThl
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oOy4eHHs Kak 3Tarn (popMUPOBaHUS COOTBETCTBYIOIIUX KOMIETEHIIUMA:

Kon B pe3yabTarte ocBoeHust IlepeyeHb MIAHUPYEMBIX
KOMIIETeHIIHH o0pa3oBaTeIbHOM pe3yJIbTaTOB
NporpamMmsblI 00yueHUsl MO AUCHUTIITHHE
00y4Yarouics A0JKEeH
00J1a1aTh
ITK-5 CnocoOHOCTD MOJKIIIOYATh ® 3HATh OCHOBBl HMHCTAJUIAIUU
U HacTpauBaTh MOIYJIN POTPaMMHOT0 W armapaTHOTO
OBM wu nepudepuitnoro obecrieueHus JUTS
o6opyoBaHUs UH(OPMAITMOHHBIX u
ABTOMATU3UPOBAHHBIX CHCTEM
® yMETh UHCTAJJTUPOBATh
IporpaMMHOE U  ammapaTHOE
obecricucHue JUISt
UH()OPMAITMOHHBIX u
ABTOMATU3UPOBAHHBIX CUCTEM
® BJIAJCThH CIIOCOOHOCTBIO

WHCTAJUTMPOBATh MPOTPAMMHOE
U anmnapatHoe o0ecreyeHue 1Jis
UH(OPMAIIMOHHBIX u
aBTOMATHU3UPOBAHHBIX CHCTEM

4. CTpyKTYypAa U coAepKaHue TUCHMIINHBI

O6mass TPYIOEMKOCTh JIHCITUTLINHBI

cocTaBlIIeT 2 9K3aMCHAIIMOHHBIX

SAUHUIBL, T.€. /2 akaJeMHUYeCcKuX 4Jaca (U3 HuX 36 yaca — caMOCTOsITeNIbHAs padoTa
CTYJICHTOB).
Paznenst quciuminiel «[IpakTukyM 1o poOOTOTEXHUKE» N3ydatoTcs Ha 4 Kypce
B 8 cemectpe:, popma KOHTPOJIS — 3a4eT.
CtpykTypa U coaepkaHue TUCHUIUMHBI «[IpakTukyMm 1Mo poOOTOTEXHUKE» 1O
CpoKam M BUAaM paboThl oTpaxkeHbl B [Ipuioxenun 1.

Copep:xxanue pa3aesoB JUCUUILINHbBI

Ne . KoanuectBo CeMmecTpsl
Buj yueOHoit padoThl
n/n 4acoB 8 cemecTp
1 | AyauTopHblie 3aHATHSA 36 36
B ToM uucne:
1.1 | Jlexkuuu 18 18
1.2 | CemuHapCKHUE/TIPAKTHUECKUE 3aHATHS - -
1.3 | JlaboparopHbIe 3aHATHS 18 18
2 | CamocTosiTesqibHast padoTa 36 36
B ToM uucne:




2.1 | BrinosiHeHHUe JOMAITHUX 3a0aHUN 18 18

2.1 | Beimonnenue pacyeTHO-rpaduIeckux padboT 18 18

3 | IIpomexkyTouyHasi aTTecTANUS
3auer + +
Uroro: 72 72

5. Oﬁpa?,OBaTe.JIbele TEXHOJOTHHA, IPUMEHACMBIC IIPH OCBOCHHUH TUCIHHUILIINHBI

Metonuka mpenofaBanus AUCHUIUIHHB «[IpakTHKyM Mo poOOTOTEXHHKE» M
peanu3aiusi KOMIIETEHTHOCTHOTO MOAXO0Ja B M3JI0KEHUU M BOCHPUSITUU MaTepuala
MIPETyCMAaTPUBAIOT MCIIOJB30BAHHUE CIECIYIONUX aKTUBHBIX U WHTEPAKTUBHBIX (HOpM
MIPOBEICHMS TPYIIOBBIX, WHIAWBUAYAIbHBIX, aYJUTOPHBIX 3aHATHH B COUYETAHUU C
BHEAYUTOPHON pabOTOM C 11eybl0 (POPMUPOBAHUS U PA3BUTHSA MPOPECCUOHATIBHBIX
HaBBIKOB 00YUaIOIINXCS:

e 3alllUTa U WHAUBUAYAIbHOE OOCYXJICHHE BBIMIOJHAEMBIX ATAllOB PacuyeTHO-
rpadguueckux pador;

e TMPUBJIEYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIINX;

e TIOATOTOBKA, MPEACTABICHUE W OOCYXJICHHE MPE3CHTAIM Ha CEeMHHApPCKUX
3aHATHUSX;

e OpraHu3alys U NpOBEJCHUE TEKYIIEro KOHTPOJS 3HAHUM CTYJEHTOB B Gopme
0JIaHKOBOT'O TECTHPOBAHUS;

e HCIOJIb30BAaHHE MHTEPAKTUBHBIX (POPM TEKylIero KOHTposisi B dopme
ayAUTOPHOTO U BHEAYAUTOPHOI'O UHTEPHET-TECTUPOBAHNS,

e UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM JK3aMEHE M0 MaTeMaTHKE C y4ETOM

PE3yIAbTATOB BBIMOJIHEHUS! CAMOCTOATENBHBIX PadoOT.

6. OneHoYHBIE CPeACTBA AJIA TEKYLIEero KOHTPOJIA yCIIeBAeMOCTH,
MPOMEKYTOYHOM aTTeCTAUMHU 110 MTOraM OCBOCHUS TUCHHUILJIMHBI H Y4eOHO-
MeTOAM4YecKoe o0ecnevyeHue CaMoOCTOsITE/IbHOI padoThI CTYACHTOB

B mporecce oOydenuss Ha 4 Kypce HMCHOJIB3YIOTCS CIICAYIOMHME OLICHOYHBIC
(GhOpMBI  CaAMOCTOSITCIIBHOW PabOTHI CTYJIEHTOB, OIICHOYHBIC CpPEJICTBA TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUYHBIX aTTCCTAI[UI:

- IBe pacyeTHO-TpadguyecKkue padoThl.

PacuerHo-rpaguueckass padora Ne 1 mo HHTErpaJbHOMY HCYHUCJICHUIO.
Kpatkoe coneprkanue u 3Tamnbl pacueTHO-TpaduuecKo paboThI:
e MeToabl HHTETPUPOBaHUs. BbIunciieHne HEONPENEIEHHBIX NHTETPAJIOB.
o [lpunoxxeHus onpeneaeHHbIX HHTErpaioB. ccienoBanue cXoauMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

PacuerHo-rpajduueckasi padora Ne 2 mo psajgam.
Kpatkoe comeprxanue u 3Tanbl pacueTHO-Tpaduueckor paboThI:
e lccnenoBaHue CXOAMMOCTH YHCIOBBIX PSAOB.




e lccrnenoBanue CXOAMMOCTH CTENIEHHBIX psiioB. Pasznokenne GyHKIUN B
CTETICHHBIC PSIJIBI.
e Paznoxenue ¢pynkuum B psag Oypre.

OueHoyHbIe

cpeacrBa TCKYLICIO KOHTPOJA  YyCIICBACMOCTHU

BKIIFOYAIOT

KOHTPOJIbHBIE BOTIPOCHI U 33/1aHUs B (popMe OJIaHKOBOTO TECTUPOBAHUS JJISI KOHTPOJIS
OCBOEHHS 00yYarOUIMMHUCS Pa3eioB AUCIUILIUHEL, nprem PI'P.

OO6pas31pl TECTOBBIX 3a/1aHM, 3aaaHuil PI'P, KOHTpOJBLHBIX BOMPOCOB U 3aJaHUM
JUIS TIPOBEJICHUS TEKYIIEro KOHTPOJISA, SK3aMEHAIIMOHHBIX OWJIETOB IPUBEIICHBI B

[Tpunoxxenun 2.

6.1. ®OHJ OLEHOYHBIX CPEACTB J1JI5 MPOBeIeHUsI POM €KYTOYHO M

aTTecTaluu

Oﬁyqamumxca mo AuCIMIlJIinHe «HpaKTI/IKyM mo pOﬁOTOTeXHI/IKe»

6.1.1. IlepeyeHb KOMIIETEHUMI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS B
npouecce 0CBOCHHs 00pa3oBaTeJbLHOM IPOrPaMMBblI.

B pe3ynbpTaTe 0CBOCHUS TUCUUILITUHBI POPMUPYIOTCS CIEAYIOINE KOMIIETCHIINH

Kona B pesyabTare ocBOCHUsS IlepeyeHs MUIAHMPYEMBIX
KOMIIeTeHIIUH o0pa3oBaTeIbHOM pe3yJibTaToB
NPorpamMMmblI o0yueHUs MO AUCHUIIIHHE
o0yuyaromuiicst 10J1KeH
00J1a1aTh
[1K-5 CnocoOHOCTH MOAKIIIOYATh 3HaTb OCHOBBI HWHCTAJUIALINU
¥ HACTpanBaTh MOIYJIH IPOTPAMMHOTO U  aIapaTHOTO
OBM wu nepudepuitHoro obecrieueHus JUISL
o0opyoBaHus UH(OPMAITMOHHBIX u
aBTOMATU3HPOBAHHBIX CHCTEM
yMETh WHCTAJUTNPOBATh
IporpaMMHOE W amnmapaTtHoe
obecrieueHne TUTSI
UH(OPMAITMOHHBIX u
ABTOMATU3UPOBAHHBIX CHCTEM
BJIA/ICTh CIIOCOOHOCTHIO

MHCTAJUTMPOBATh MPOTPAMMHOE U
arrmapatHoe oOecIeueHue JJis
UH(OPMAITMOHHBIX u
ABTOMATHU3MPOBAHHBIX CHCTEM




B nporecce ocBoenust 06pa3zoBaTeNbHONM NPOrpaMMbl JaHHbIE KOMIIETEHIIUH, B
TOM YHCJIE UX OTHAEJbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAIMHO B XOJI€ OCBOCHUSA
00yYaroMMUCS TUCUUILTUH (MOyJIe ), MPAKTUK B COOTBETCTBUU C YUEOHBIM ITAHOM
U KaJeHAapHbIM IpaduKoM y4eOHOro mpoiiecca.

6.1.2. Onucanue nMokasaresieil 1 KpUTepueB OLeHUBAHUS KOMIIETEHIM,
(popMHpyeMBIX 10 HTOTaM OCBOCHHS IUCHHUILIUHBI, ONIMCAHUE HIKAJI

Ilokazarenem oOneHUBaHUS

OLICHUBaAHUHA

KOMHeTeHHI/Iﬁ Ha Ppas3IMIHbIX

oramax HX

dbopMUpOBaHUS SBISIETCS AOCTH)KEHHE O0YUYaIOUMMUCS TUIAHUPYEMBIX Pe3yJIbTaToB
0Oy4eHHMsI 10 JUCIHUIUIMHE.

OIIK-1 Cnocoben NPUMEHATDL €CTCCTBCHHOHAYYHbLIC H OGIIIeI/IH)KeHepHLIe 3HAaHUdA, METOJAbI

MATEMATHYECKOI0 AaHaJIu3a M MOACJHPOBAHUSA, TEOPETHYECKOI0 M IKCIEPHMEHTAJIBLHOIO
HCCJIeI0BAHNS B PO eCCHOHANBHOM AeITeJIbHOCTH
Kpurepun oueHnnBanust
IToka3zareJn
2 3 4 5
OIIK-1.1. 3narh: OO0yuarormuiics OO6yyaromuiics OO0yuvaromuiics Obyuaromuiics
OcCHOBBI BBICIICH JEMOHCTPHUPYET JIEeMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
MaTEeMaTHKH, MIOJTHOE OTCYTCTBUE | HEMOJIHOE JOCTaTOYHO HIOJIHOE
WHPOPMATHKH U WJIN HEJOCTAaTOYHOE | COOTBETCTBHUE riryOOKHe 3HaHMS COOTBETCTBHE
MPOrPaMMUPOBAHUSL | COOTBETCTBHE 3HAaHUM IPOTrpaMMe: | KOHTPOJIUPYEMBIX 3HaHUH IporpaMme
3HAHWN JIOITy CKalOTCSl pas3zuenos JUCIUTUTAHBI,
KOHTPOJIMPYEMBIX OIHI/I6KI/I, JUCITUIIINHBI, JJOTUYHO U
paszenoB MIPOSIBIISICTCS OTBEYAET Ha BCE apryMEHTHPOBAHHO
MaTeMaTHKH: He HEI0CTaTOYHOE, BOIIPOCHI, B TOM OTBEYaeT Ha BCE
crocoOeH MMOBEPXHOCTHOE qucie BOIIPOCHI, B TOM
apryMEHTHPOBaHHO | 3HaHHE TEOPHH, JOTOJHUTENbHBIE. B | uncne

U TIOCJIEI0BATEIBHO
u3JaraTe MaTepmal,
HETPaBUIHHO
OTBEYaeT Ha
JIOTIOTHUTENbHBIE
BOTIPOCHI HITH
3aTpyIHAETCS C
OTBETOM

cyTH MeTo0B. [l
MOy YCHUS
MPaBUIBHOTO OTBETA
TpeOyroTCs
YTOUHSIOIINE
BOTIPOCHL.

TO K€ BpeMs IIpH
OTBETE JIOIIyCKAeT
HECYIIECTBEHHbIE
MOTPEIHOCTH WX
JlaeT HeJOCTaTOuYHO
TTOJTHBIE OTBETHI

JIOTIOTHUTENBHEIE,
MTOKAa3bIBAeT
BBICOKUH YPOBEHb
TEOPETUUECKOU
MOATOTOBKHU

IIIkaJjia oHeHUBAHUS Pe3yJIbTATOB MPOMEKYTOUYHOM aTTECTALMU U €€ ONMCAHUe:

dopma NpoOMeKYTOYHOM aTTeCTAlMN: 3a4eT

[IpomexxyTouHas aTTecTalus oOyyaromuxcs B (opme 3auera MpOBOAMUTCS MO
pe3yibTaTaM BBIIIOJIHEHUS BCEX BUJIOB Y4eOHOM pabOThI, IPEyCMOTPEHHBIX YUEOHBIM




IIJIAaHOM IIO ,HaHHOﬁ JAUCHUIIIIMHE, IIPW 9TOM YYHMTBIBAIOTCA PE3YJIbTAaThl TCKYHICTO
KOHTPOJIA YCIICBACMOCTH B TCUCHUC CEMECTPA.

HIxana oneHUBaHUA Onucanmue
BrInonHeHsl BCE o0s13aTeIbHbBIE ycJI0BUSI
MOJATrOTOBKH CTYy/JeHTAa K NMPOMEKYTOUYHOM
aTTecTalNu, MIPeyCMOTPEHHBIC MIPOTPaMMOi
3ager TACHUIIIAHBL. CTyIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHUM, yMEHUH, HaBBIKOB MIOKAa3aTelIsIM,
MIPUBEICHHBIM B TaOINIAX, orepupyeT

HpI/I06peTeHHBIMI/I 3HAHUAMHU, YMCHUAMUA, HABBIKAMMU.

He BbINOSIHEHBI 00513aTe/IbHbIC YCJIOBHUS MMOATOTOBKH
CTyJEeHTAa K  IPOMEXYTOYHOH aTTecTaluH,
MPEeAYyCMOTPEHHBIE MporpamMMon aucuuiuimasl, WMIJIN
CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHUM, YMEHUHN, HABBIKOB MIPUBEICHHBIM B TaOJIUIIAX,
JIOMYCKAIOTCA 3HAYUTEIbHBIE OIIMOKH, TMPOSBISIETCS
OTCYTCTBME 3HAHUW, YMEHHH, HABBIKOB IO PsLY
MOKa3aTeIer, CTYIACHT HWCIBITBIBACT 3HAYUTEIbHBIC
3aTPYAHEHUS] NpPU  ONEPUPOBAHUM 3HAHUAMU U
YMEHUSAMU.

He 3auer

@OHIbI OLEHOYHBIX CPEACTB IMPEACTABICHBl B MPUIOKEHUU 2 K pabouei
IIpOTrpaMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnevyeHne JUCHUIINHbI
a) OCHOBHAas JiUTeparypa:

1. 3yokoB B.I'., Jlsxoeckuii B.A., Mapteinenko A.M., MunocueB B.b.,
[Tymxkaps E.A. Kypc matremaTuku ais TEXHUYECKHX BBICIIMX YYEOHBIX 3aBEJICHHM.
Yactu 1-4. M.: MI'I1Y, 2012. 400 k3.

2. Kynpsasues JI.JI. Kparkuii kypc Marematuyeckoro anammsa. 1.1.
HuddepenumanbHoe U UHTETPAIIBHOE HUCUYUCIEHUS (YHKUMA OAHOW IMEPEMEHHOI.
Psanpri: YueOHuk [DnekTpoHHBIM pecypc]: yueO. - OnekTpoH. jgaH. - Mocksa:
duszmatiaur, 2015. - 444 C. [Pexxum JIOCTyTIa: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ sxpana. |

0) 1ONOTHUTEJIbHAS JTUTEpATypa:

3. [TuckynoB H. C. luddepennumanbHoe 1 MHTETpabHOE UCYUCICHUS IS
BTy30B. B 2-x Tomax. M.: UnTerpan - IIpecc, 2009 — 416, 544 c. 180 k3.



4. Kpatkuii kypc BbICIIEH MaTeMaTUKU [DIEKTPOHHBIN pecypc]: yued. -
OnekTpoH. naH. - Mocksa: JlamkoB u K, 2017. - 510 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ 3xpana. |

5. byrpos A.C., Hukoneckuit C.M. Bpiciias maremaThka: y4eOHUK IS
BY30B B 3-x Tomax. M.: [lpoda, 2009.
6. WuTerpanbHoe ncurcieHue GyHKIUNA OAHON U HECKOJIBKUX MEPEMEHHBIX.

Teopus momns: METOAMYECKHE YKa3aHUS U BAPHAHTHI pacyeTHO-rpadudecKux padbot //
bonynoB M.A., bopoauna C.U., ITokazeeB B.B., Teym B.JI., Tkauenko O.1.. M.:
MI'TY «MAMW», 2009.

7. [IpakTukym o podotorexuuke. Teopus npenenoB u AuddepeHraibLHoe
MCYHCIICHUE: OCHOBHBIC IMOJIOKEHHUSI TEOPUU, METOJIUYECKHE YKa3aHUs U BapHAHThI
pacueTHo-Tpaduueckux padot // bonynos M.A., boponuna C.HU., Koporkoa H.H.,
Txauenko O.U. M.: MI'TY «MAMM», 2009.

8. Martsam B.M. Pagsl. Teopus v BapuaHTbl pac4eTHO-TpapUUYeCKuX padoT.
M.: MI'TY «MAMW», 2009.

B) IPOrpaMMHOe o0ecrneyeHrne 1 MHTePHeT-Pecypcehl:

[IporpammHuoe oOecrieueHue He TPEAYCMOTPEHO.

HNutepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJIUUECKUE MaTepuaibl B 3JIEK-
TPOHHOM BHJIE, MPEJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3nene: «llentp mare-
MaTHYECKOTO 00pa30BaHUS»

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3npie  yueOHO-MeTOAMYECKME U HHGOPMAIMOHHBIE  MaTepHaIbl
MpEACTaBJICHbI HA CANTaXx:

OkcrioHeHTa  LleHTp  HMHXKEHEpHBIX  TEXHOJOTM W MOJEIUPOBAHUS
[http://exponenta.ru]

EqWorld Mup MaTeMaTHYECKUX ypaBHEHUI
[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm]

Kaxnprit ctyneHT obecrieueH WHANBUYAIbHBIM HEOTPAHUYCHHBIM JTOCTYIIOM K
AJIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x snexrponno-6u6aHOTEUHBIM
cucteMaM (JIEKTPOHHBIM OUOIHOTEKaM):

Ne norosopa.

Ne N . .
w/n DJIEKTPOHHBIIi pecypc Cpox aeiicTBus Ha3Banus xoseknmii
AocTyna
OBC «M3narensctBa Jlanb» | JloroBop Ne  73- | UHKEHEpPHO-TEXHUYECKUE HAYKH
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — M3gatenscTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MamuHocTpoeHne»;
(e.lanbook.com) WnxeHepHO-TeXHUYECKHE HAYKU
— N3narensctBo MI'TY nm. H.O.
1 Bbaymana,;

NHxeHepHO-TeXHUYECKHE HAyKH
— N3narenbcTBO « PU3MATIINTY,
DKOHOMHUKA 1 MEHEIKMEHT —
WNsnarensctBo «@aunra» u 38
KHHT U3 Apyrux pasnenoB ObC



https://e.lanbook.com/book/93522#_blank
http://mospolytech.ru/index.php?id=4486#_blank
http://mospolytech.ru/index.php?id=5822#_blank
http://exponenta.ru/#_blank
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm#_blank

(cM. caliT yHUBEpCHUTETA Pa3aei
OmOIMOTEKA)
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8. MarepuajbHO-TEXHUYECKOE o0ecnevYeHue U CIUTITHHbI

MarepuanbHO — TeXHUUYECKas 0a3a yHMBEpCUTETa 00eCIeunBaeT MPOBEACHUE
BCEX BHUJOB 3aHATUH, MNPEIYCMOTPEHHBIX YYE€OHBIM IIJJAHOM U COOTBETCTBYET
JEUCTBYIOLIUM CAaHUTAPHBIM U ITPOTUBOIIOKAPHBIM ITPABUJIaM U HOpMaM.

[Tpu HEOOXOIUMOCTH /1JIsi TPOBENCHUSI MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUN
HCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. MeToanuyeckne peKOMEHIALMH JIS CAMOCTOATEIbHOI Pad0ThI CTYJCHTOB
Pa3znes: mHTErpasibHOE HCYUCICHUE

B wuHTEerpanbHOM HMCUMCICHUU peIIaeTcs 3ajavya, OOpaTHOM TOM, KOTOopas
paccMmatpuBaiack B AuddepeHIMaIbHOM HMCUYMCICHUM HEO0OXOAUMO HaWTH ISt
narHoi Gyrkmmn [ (X) Takyro ¢yHKIMIO, TPOM3BOAHAS OT KOTOPOii ObIIA OBl PaBHA
3ajaHHoOM. HTEerpupoBanue PyHKIHMN — JOCTATOUYHO CJIOXKHBIN pa3fiesl MaTEeMaTHUKH,
OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CITU CTYJEHT «BO3bMET» JIOCTATOYHO OOJIBIIOE
KOJIMYECTBO MHTETPAJIOB PA3HOTO TUIIA.

Hano TBepao 3HaTh TaOJMIly HWHTErpajoB OT OCHOBHBIX 3JIEMEHTapHBIX
(GyHKIMIA, OCHOBHBIE METO/bl MHTETPUPOBAHUA (3aMEHA MEPEMEHHOM, MOJIBeIeHHUE
noa 3Hak JuddepeHnnana, UHTETPUPOBAHME MO YacTSIM, MPUEMbI BBIYUCICHUS
WHTETPAJIOB OT palMOHAIBHBIX APOOEH, OTPa3HOTO THUIA TPUTOHOMETPUUYECKHUX
GbyHKIHI).



Hamo ocMBICIUTE €QMHCTBO MOAX0/1A K IOCTPOEHUIO ONPEIETIEHHBIX, KPATHBIX,
KPUBOJIMHENHBIX, MOBEPXHOCTHBIX MHTEIPAJIOB — IIOCTPOCHUE  HEKOTOPOU
MHTETPAJIbHON CyMMBI U IIPENEIIBHBIA IIEPEXO.

3HaThb TEOMETPUYECKUUW CMBICI M OCHOBHYIO (OpPMYJy BBIYUCICHUSA
ONpe/IeNICHHBIX UHTErpasioB — (popmyny Hetorona — JleliOHuia, reomMeTpuueckue u
busznuecKkre MPUIIOKEHUS ONPEEICHHBIX U KPAaTHBIX WHTETPAJIIOB, YMETh HAXOJUTh
IIOIIA/Ib TIOCKOW (PUTYpBI, AJIMHY KPUBOW, 00BEM U IUIOMIAAb MOBEPXHOCTH TEI
BpAICHUS.

Pa3neun: uncioBbie 1 PyHKIMOHAJIbHBIC PAAbI

[Ipu n3yueHnn JaHHOM TEMBI, PEK]IE BCETO, HAIO0 OCMBICIIUTh OHSITUE CYyMMBI
OECKOHEYHOTI0 psijia KakK Mpejesa nociae10BaTeIbHOCTH YaCTUYHBIX CyMM.

HeoOxoaumo cHavana Hay4yuThCs KiaacCUUUUPOBATh PAAbl 1O THUMAM:
YHUCJIOBBIC TOJIOKUTENbHBIC, 3HAKONEPEMEHHbIC, (PYHKIMOHAIbHBIC, CTENEHHBIE,
TpuroHomeTpudeckue psajabl @ypbe. M3yduTh TEOPETUUECKUE CBEACHUS: TEOPEMBI
CpaBHEHMS, HEOOXOUMBIE U JOCTATOUYHbIC MPU3HAKH CXOJUMOCTU. 3HATh U YMETh
MIPUMEHSATH JOCTATOUYHbIE TPU3HAKUA CXOJAUMOCTH MOJIOKUTEIBHBIX PSAIOB: MPU3HAKU
Hamnambepa, Komm, narerpanbubiii npusHak Komu.

JInst 3HaKoUepeIyIOMUXCcs PSAA0B OOpaTUTh BHUMaHUE HA MOHATHUS a0COJIFOTHOM
U YCJIOBHOM CXOAMMOCTH. 3HaTh mpu3Hak JlelOHuiia v 000OIEHHbIC MPU3HAKU
JHanam6epa u Ko,

Jlnst cTeneHHBIX pAIOB 3HATH Teopemy AOens, ompelesieHUE WHTepBaja U
paamyca CXOIMMOCTH, OOpaTUTh BHUMAaHHE Ha TO, 4TO TpeOyeTcs HuccleAoBaHHE
MOBEJICHUS psifia B TPAHUYHBIX TOYKAX MHTEpBasia cxoauMocTu. O0s3aTeNbHO 3HATH
Pa3NIOKEHHs] OCHOBHBIX dJIEMEHTapHbBIX (QYHKIMI B psinbl Teinopa u MakiopeHa u
yCJIOBHE pa3nioxkuMoctu GpyHkiuu B psia Teinopa.

10. MeToauveckue peKOMEHAALMH ISl IIPENnoAaBaTe sl

[Ipexxne Bcero, cneayer oOOpaTUTh BHHUMAHHME CTYAEHTOB Ha TO, 4YTO
MPAaKTUYECKA BECh HM3yYaeMbli WMH MaTepHall SBISACTCS JUII HUX HOBBIM, HE
M3y4yaBIIMMCS B Iporpamme cpeaHer mkoisibl. OIHAaKo OH He TpedyeT Kako-Inbo
CIICUAIBHOM (JIOTIOJTHUTEIBHON) TOATOTOBKM W BIIOJIHE MOXET OBITh YCHEIIHO
U3YYEH, €CJIM CTYIEHThl OyAyT IOoceulaTb 3aHSTHs, CBOEBPEMEHHO BBINOJIHATh
JIOMAIlIHUE 3a/JIaHMsl W TO0Jb30BaThCs (MPU HEOOXOIMMOCTHU) CHUCTEMOM TUIAHOBBIX
KOHCYJIbTAllMii B TEYEHUE KaXIOro ceMecTtpa. Bomeamme B Kypc MaTeMaTUKH
paszenbl  ABIAIOTCS  KIACCMUYECKHMMHM, B TO JK€ BpEeMs OHHM MPaKTHYECKH
OPUEHTHUPOBAHBI, TaK KaK UMEIOT IIHPOKOE PACIPOCTPAHEHUE JJI PELICHHS PA3HOIO
poJia 3a/1a4 BHyTPHU CaMOM MaTEMAaTHUKH U MPUKIIAJHBIX 3a/1a4. FIX OCBOEHUE OMOXKET
CTYJIEHTaM JIOTUYECKM BEPHO, ApryMEHTUPOBAHO M SICHO CTPOUTh YCTHYIO U
MMCbMEHHYIO P€Ub, YCIEIIHO MPUMEHSTh HAKOIJICHHbIE 3HAaHUS B MPOo(hecCuOHATBHOM
NS TETBHOCTH.

Heob6xonumo ¢ caMoro Havasia 3aHsITUA pEKOMEHI0BaTh CTYyJACHTaM OCHOBHYIO
U JIOTIOJIHUTENIbHYIO JIUTEPATYPY, @ B KOHIE CEMECTpa JaTh CIUCOK BOMPOCOB IS
MOATOTOBKH K SK3aMEHY .
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Ha nepBoM 3aHATHY 10 JUCLMILIUHE CIETyeT 0053aTeIbHO MPOMH(POPMUPOBATH
CTYJEHTOB O BUJE U (opMe MPOMEKYTOUHOM aTTeCTallMH M0 AUCHUILTHHE, CPOKaX €€
IIPOBE/ICHMSI, YCIOBUSX AOIMYCKA K MPOMEXKYTOYHON aTT€CTallU, IPUMEHSIEMbIX BUIAX
MIPOMEKYTOYHOTO KOHTPOJIS.

CooOpakeHust 1 peKOMEHIAIluH, TPUBEACHHBIC B I1. 9 paboueil mporpaMmabl s
CTYICHTOB, JOJDKHBI OBITh YETKO CQOPMYJIUPOBAHBI W H3JI0KEHH HMEHHO
MIPENo/IaBaTesIeM Ha JEKUUAX, IPAKTUUECKUX 3aHATUSX U KOHCYJIbTALMSIX.

W3noxxeHne  TEOPETUYECKOTO  Marepuala  JODKHO  COIPOBOXKIATHCS
WUTIOCTPAaTUBHBIMU TIPUMEpPAMH, TIIATEIbHO OTOOPAaHHBIMU IPEMNOJABaTEIEM Tak,
YTOOBI TEXHUUECKHUE TPYAHOCTH U BBIKJIAAKHU [IPU PEILICHUU 3a/1a4ll HE OTBJICKAIN OT
IJIABHOTO: OCMBICJIEHUSI WJEM W CYTH HpUMEHseMbIX MeTonoB. Cienyer Bcerna
yKa3bIBaThb MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHSX
yYpaBHEHU U GOpMYIL.

[IpakTryeckue 3aHATHS JOJKHBI ObITh OPraHW30BaHbI MPEMOAABATEIEM TaKUM
00pa3oMm, 4yTOOBI OCTaBAJIOCh BpeMsl Ha MEPHOJUYECKOE BBIMOJHEHHE CTYJECHTAMH
HEOOJIBIION CaMOCTOATENbHOM pPabOThl B ayAMTOPUM JIA NPOBEPKH YCBOEHUS
U3JI0)KEHHOTO MaTepurara.

[IpenonaBarenb, BeAyUIMil MPAaKTUYECKHE 3aHATHS, JOJDKEH COIJIaCOBBIBATH
y4eOHO-TEMAaTUYECKUI TUIaH 3aHATHI C JIEKTOPOM, MCIOJIb30BaTh €AUHYIO CHUCTEMY
0003HAYEHUH.

[TpenogaBatento cieayer JOOMBATHCS CUCTEMATHUECKON HETIPEPBIBHOM padOThI
CTYJCHTOB B TEUEHUE CEMECTpa, HEOOXOAMMO BBISIBISTH CHIIBHBIX CTYJIEHTOB U
IpUBJIEKaTh MX K Hay4yHOM paboTe, K y4acTHIO B PAa3HOrO poja OJUMIIMAAX U
KOHKYpCax.

CTyaeHT [OJDKeH OIlyliaTh 3aWHTEPECOBAHHOCTh  IPENOAABATENSl B
JOCTHUKEHUH KOHEYHOI'O pe3yJsibTaTa: B MPHUOOPETEHUH OOYYarOUIMMUCS MPOYHBIX
3HAHWI, YMEHUI W BIIaJICHUS HAKOIUICHHOW MH(pOpMAalMe s pelieHds 3aaad B
poheCCUOHATIBHON JIEATEIIbHOCTH.
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Ilpunoscenue A

CprKTypa H COACPKaHUuEC TUCHUIIJINHBI «HpaKTI/IKyM mo pOﬁOTOTeXHHKe»

10 HANIPABJIEHUIO NMOATOTOBKH
09.03.01 «MudopMmaTHKa M BLIYUCIUTEIbHAS TEXHUKA)

[Tpodunp moaArOTOBKH
Kub6epdusnueckue cucremMmbl

(bakanasp)
Buabl yuedHoii padoThl,
= . DopMbI
= = 2. BKJIIOYASI CAMOCTOSITEJIbHYI0 Buabl camocTosiTe1bHON paGoThI ATTeCTR
nin Pasnea § % § “TpaﬁoTy CTY/I€HTOB, CrtynenTroB —
= S 3 PY10€MKOCThH B 4acax
1S @)
J | II/C | JIa6 %P KPC K.P. | K.II. | PT'P | Pedepar | K/p | O | 3
IlepBblii cemecTp
Paznen 1. UnTerpajbHoe ucumncjieHne
[TepBooOpa3znas. Heomnpenenennsiit
UHTETpall W ero cBoiictBa. TaOnuia
1.1 | MHTErpajoB OT OCHOBHbIX OJIEMEHTAPHBIX 1 9 9 4 +
byHkuii. Meroax  HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS.
Boiyraua  3aganmii PITP Ne 1 mo
HHTEIPAJbHOMY MCUYHMCJIEHUIO
WNHTerpupoBanue ¢ TMOMOIIBIO 3aMEHBI
1.2 | mepeMeHHOH, TMOABEACHHEM TOJ 3HAK 2 2 2 4
nuddepennmana.
13 Merong  WHTErpUpOBaHUST IO  YaCTSM. 3 2 2 4
HNHTerpupoBanne parmoHaIbHBIX APOOei
WuTrerpupoBaHue  HEKOTOPBIX  BUJIOB
1.4 | uppauMOHANBHBIX U TPUTOHOMETPUUYECKUX 4 2 2 4
GyHKUIHUH.
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1.5

3amaun,  OpPUBOASIIME K  IOHATHUIO
ONPENIe]ICHHOr0  MHTerpana.  YcCJoBHUsA
uHTerpupyemoctu.  CpoiicTBa  ompene-
aeHHoro  uHrerpana.  CyuiecTBoBaHME
NepBOOOPA3HON HENMpPepbIBHOW (DYyHKITUH.
®opmyna Herorona-JleliOnuna. 3ameHa
NEPEMEHHON ¥ MHTETPUPOBAHUE IO YACTAM
B OIIPEJICJICHHOM MHTErpase

1.6

HecoOcTBeHHbIE UMHTErpajibl NEPBOrO U
BTOPOTO PO/Ia, UX CBOWCTBA.
CamocrositeibHass pabdora Ne 1 Ha
ceMHHape

1.7

[TpunoskeHus OTMPEICIICHHOTO HHTErpaja B
FCOMETPHM W MEXaHUKe (BBIYMCICHUC
TUIOMIAIeH TUTOCKUX (DUTYP, TUTHHBI KPUBOH,
00BEMOB.

1.8

Boluniciienue onpeneneHHbIX HHTETpajioB
OoT (YHKUMH, 3aJaHHBIX B MOJSAPHBIX
KOOpJMHATAX, B MapaMeTpudeckoi popme

1.9

3anaum, NPUBOAAIIME K  IOHATHAM
KPaTHBIX M KPUBOJIMHEHHBIX HMHTETPAJIOB.
JIBOMHOM W TPOWHOM HHTErpaybl, UX

CBOMCTBA. Briancnenne JIBOMHBIX
MHTErPAJIOB CBEJIEHUEM K IIOBTOPHBIM.
I'eomerpuyeckue " ¢duznueckue

MMPUITOKCHUSA KpaTHBIX HHTCIrpajIoB,
MMPUMCEPHBI BEIYUCIICHUA.

1.10

KpuBosnHeliHblE HMHTErpajgbl IEPBOTO H
BTOPOr'0 POJA, UX CBOMCTBA M BBIYUCIICHUS.
VYcnoBue HE3aBUCUMOCTU KPUBOJIMHEWHOTO
WHTErpajla OT IyTH HWHTErPUPOBAHUS.
®Popmyna ['puna

10
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1.11

Pazgen 2. Yucuaosbie 7
pyHkumonaabHbie  pAabl.  YucioBbie
psanel.  CXOOUMOCTP W CymMMa  psja.
HeoOxomumoe  yciioBue  CXOAMMOCTH.
UccnenoBanue cxoAMMOCTH  PSAOB €
MOJIOKUTENbHBIMU uieHaMmu.  [Ipu3Haku
HanambGepa u Komm. VHTerpanbHbii
MPU3HAK CXOJUMOCTH 3HAKOIOJIOKHUTEIb-
HBIX YHUCJIOBBIX PSIOB

Boinaua 3aganus Ne 2 o psijgam

11

1.12

3HaKonepeMeHHbI psA. AOcoioTHas MU
YCIOBHAsA CXOAMMOCTb 3HAKOIEPEMEHHBIX
PAIOB. [Tpuznak JletiOuuIa TUTSE
3HAKOYEpEeyIOIUXCs PSJIOB.

12

1.13

@OyHKIMOHAJIbHbIE psAbIL. Ob6uacth
cxoaumocTu. DyHKIMOHAIbHBIE CBOWMCTBA
cymmel psaga. Crenensbele psansl. Pammyc
cxoauMocTu. DyHKIMOHAIbHBIE CBOWCTBA
CYMMBI CTETIEHHOTO Psijia.

13

1.14

WNuterpupoBanue u auddepeHunpoBanme
creneHHbIX psanoB. Psan Teitopa. ¥Venosus
paznoxumoctu ¢pyHkuuu B psag Teitsopa.

14

1.15

Paznoxenne pynkuuii B psan Teitnopa.
[IpuMeHEeHHEe  CTENEHHBIX  pAJOB B
NpUOIMKEHHBIX BBIUMCICHUSIX.

15

1.16

OpTOroHanbHOCTE  TPUTOHOMETPUUYECKUX
¢yukuuii. Pasnoxenune B pan Dypse
dynkumit ¢ mepuogom T =27 dopmyisl
KO3 PHUIIHEHTOB Dypse. Ycnosus
Hupuxme. Teopema o0 pa3ioXUMOCTH
nepuonueckux GpyHKImii B psit Pypoe.

16

1.17

Psan ®yppe nans YETHBIX M HEUYETHBIX
dbyakiuii. Pasnoxenune B pag  Dypee

17
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(GYHKIMH C TPOU3BOJIHBIM TEPHOJIOM.
OcobenHoctu pasnokeHus
HEMEepUOANUECKUX (YHKIUH, MOHIATHE HX
NEPUOANYECKOTO IPOAOKEHUS.

118 O030pHas JeKIHs 18 2 2
' O030pHOE MPAKTHYECKOE 3aHSATHE 18 2 2
19-
@opma ammecmayuu 21
9 1
Bcero 4acoB nmo JucHuIMHEe 36 36 12 caM.
PI'P pad
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[Ipunoxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»

(MOCKOBCKHH MMOJIUTEX)

®OH/I
OIIEHOYHBIX CPEJCTB

Mo JUCUMILIUHE

IIpakTHKYM [0 POOOTOTEXHUKE

Cocras: 1. [1acnopt ¢oHIa 01LIEHOYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPEICTB:
- JK3aMeHAIlHOHHbIE OUJIETHI

- KommuiekTsl 3agaHuii 1J1si KOHTPOJIbHBIX padoT
- KoMIuiekT BOonpocos

- KommiekT 3aganuii 17151 BHINOJIHEHUS
pacueTHo-rpaduyeckux pador

CocraBuTe)IN:
Horr., k.¢.-m.H. Koran E.A., no1., k.n.H. Myxanos C.A.

Mocksa, 2020 rox
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Tabnuma 1

«IIpakTHKYM 110 pOOOTOTEXHUKE)

®T'OC BO 09.03.01 «MHdopmaTUKa M BEIYMCIUTETbHAA TEXHUKA»

npoduiab noarotroBku «Kubdepdusnueckue cucreMb»

B mporiecce ocBoeHUS TaHHOUM TUCIUTUTMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CICAYIOIINE
o0menpodeccuoHAIbHbIE KOMIETEHINH!

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma Crenenu ypoBHeil 0CBOEHHUS
HHIEKC | @OPMYJIMPOBKA (popMHupOBaHHA | OLIEHOYHOIO0 | KOMIETEHUHH
KOMIIeTeHI Ui cpeacrBa*®
OIIK-1 Cnoco0en npumensats | @ OIK-1.1. 3uarb: OCHOBHI | JIEKIHS, YO Ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHbIE BBICIIICH MareMaruky, | camoctosTenbHas | KP -BJIaJIe€T HaBBIKAaMH pabOTHI C
1 0OILIENH)KEHEPHBIC nH(pOpMATHKH u | pabora, PI'P OCHOBHBIMH MOHSATHUSIMH U METOIAMU B
3HAHUS, METOJIBI MIPOTrpaMMHUPOBAHUS; CEMUHapPCKHUe T paMKax AUCUUILIAHBL,
MaTeEMaTH4E€CKOro e OIIK-1.2. VYmerb: Pemare | 3aHATUS
a”Hajau3a u CTaHJapTHHIE I[HoBbIlIEHHBIH YPOBEHD
MOACIIMPOBAHUA, HpO(beCCI/IOHaJII)HLIe 3aJla4yu C -CBO6OI[HO BJIaACCT U3YUCHHBIMU
TEOPETUYECKOTO U IpUMEHEHHEM MaTeMaTHYeCKUMHU METOIaMH,
OKCIICPUMCHTAJIBLHOT'O €CTECTBEHHOHAYYHBIX u crocobeH ux TBOpHeCFH IPUMEHHUTH K
HUCCIIEIOBAHUS B 0GIIEHHKEHEPHBIX 3HaHWIA, 3a[a4aM IOBBIIIEHHOMN CII0XKHOCTH
poeCCHOHANLHOM METOJIOB MaTeMAaTHIEeCKOTO
ACATCIIBHOCTH aHaJiM3a ¥ MOJCIMPOBAHMS.

**. CokpartieHust (HOpM OIIEHOYHBIX CPEICTB CM. B MpHIoxkeHuu 2 k PI1.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE
«IIpaKTHKYM 11O DOﬁOTOTeXHI/IKe »

Tabmuma 2
HaumenoBanue [IpencraBnenue
No Kpatkas xapakTtepucTika OleHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA
/i cpencTBa
CpEeACTBA B ®OC
1 KonTponbnas CpenctBo npoBepku yMeHUH npumeHATh | Komriekt
(camocToATENbHAS) | MOJTYUYEHHBIEC 3HAHUS I PELIEHUS 334a4 | KOHTPOJIbHBIX
pabora ONpEeNIEHHOr0 THMa 1O TeMe WU | 3aJaHuil o
(KP) pazzaeny BapHaHTaM
2 | PacuerHo- CpenctBo mpoBepku ymMeHHi npumeHsaTh | Kommuiekr — 3agaHuii
rpaduueckas MOJlyYeHHbIE  3HaHUS 1O  3apaHee | JJs BBITIOJTHEHUS
pabora ONpPEACIICHHON METOIMKE JIi DPELIEHUs | pacyeTHO-
(PI'P) 3aJa4 WM 3alaHuid [0 MOAyNio uiu | rpadudeckoi paboTs

JUCLHUIIJIMHE B LIEJIOM.

CpencTBo KOHTPOJIs, OPraHU30BaHHOE KaK
crenuanbHas Oecefa IMeAaroruyeckoro
paboTHHKAa ¢ OOyYaroIMMCsi Ha TEMBI,
CBSA3aHHBIE C U3y4aeMON JUCLUILINHON, U

VYcerHblii onpoc Bomnpocs! 1o

3 cobeceioBanue, TeMam/paszeiam

paccuMTaHHOE Ha BBIICHEHHE O00beMa
(yo) o JUCHUITIINHBI

3HAHUU oOyuJaromerocs 1o
oTpeieIeHHOMY pa3zelny, TeMe, mpobieme
" T.II.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/I1aHUH,

4 Tect TTO3BOJISIOIIAS aBTOMAaTH3UPOBATH @DOH]T TECTOBBIX

(T) MPOLENYyPY U3MEPEHHS YPOBHS 3HAHUU U 3aJlaHuN

yMEHHUI 00y4aroIerocs.
5 | Ok3ameHnanmonHble | CpecTBO TPOBEPKH 3HAHHWM, yMeHuill, | DKk3aMeHallMOHHbIE

OUIeTHI HaBBIKOB. MOXET BKIIOYAaTh KOMIUIEKC | OHIICTHI.
(9b) TEOPETUUECKUX BOIIPOCOB, 3anay, | [llkana oneHUBaHUS U
MPAKTUYECKUX 3aJaHHI. npoueaypa
MPUMEHEHHUS.
[IpomexyTouHas Ok3ameH (O ) 1) yctro (Y)
arrecranus (ITA) 2) nuceMenHo (I1)

OdopmiieHue u onucaHue OLEHOYHBIX CPeICTB
1. Dxk3aMeHAIMOHHBbIE OUJIETHI

1.1. Haznauenue: Mcnonb3ytorcs A npoBeaeHus npomexxytouHon atrecrauuu (I1TA) mo
mucnuruirge "I[IpakTHKYM 10 poOOTOTEXHUKE" .
1.2. PernameHT 7K3aMeHa: - Bpems Ha MOATOTOBKY TE3UCOB OTBETOB - 10 45 MUH.
- Crtoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IlIkana oeHUBaHUSA:

"OTIHMYHO'"- ecliu CTyIEeHT INyOOKO M MPOYHO OCBOMJI BECh MaTepuasl MpOrpamMmbl OOydeHMs,
MCYEPIBIBAIOIIIE, T0CJIE0BATENBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €T0 U3JIaraeT, He 3aTpyAHAETCS
C OTBETOM IIpH H3MEHEHMM 3aJlaHusl, CBOOOJIHO CIpaBJIIe€TCA C 33JadyaMd M MPaKTUYECKUMU
3aJJaHUSIMU, IPABUIILHO 00OCHOBBIBAET MPUHSATHIE PELICHHUS.



"Xopomo'"- eciau CTyAeHT TBEPAO 3HAET MPOrPAMMHBIN MaTepHUall, FPaMOTHO U IO CYIIECTBY €ro
H3J1aract, HC 1OMMYCKACT CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIIAACCT HGO6XOIII/IMBIMI/I
YMEHHUSIMH U HaBbIKAMU IIPU BBITTOJIHEHUU MPAKTUYECKUX 3a1aHUH.

"Y10BJIETBOPUTEIBLHO" - €CJIM CTYIEHT OCBOWJ TOJIBKO OCHOBHOW MarepHall IpOrpaMMbl, HO HE
3HA€T OTIEJIbHBIX TEM, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO IpaBWIbHBIE (DPOPMYIHPOBKH,
HapylLlaeT IO0CIe10BaTEIbHOCTh U3JI0KEHUS IIPOIPaMMHOI0 MaTeprasa U UCIIbIThIBAET 3aTPyAHEHUS
B BBITIOJTHEHUH NMPAKTUYECKUX 3a/IaHUM.

"Hey10B/1eTBOPUTEJIBHO'" - €CIM CTYJEHT HE 3HAaeT 3HAUUTENbHOM 4YacTU IMPOrpaMMHOIO
MaTepHaa, 10IyCKaeT CepbE3HbIE OMNOKH, C OOJIBIIMMU 3aTPYJHEHUSMU BBIIOJIHAET IPAKTUYECKHE
3aJJaHuUs.

Kaxxnoe 3amanne sKk3aMeHaMOHHOr0 OWIETa OIeHUBaETCA OTAEIbHO. OOIel OLleHKOM

ABJIICTCA CPECAHCC 3HAYCHUC, Oprr.HéHHOG J0 IOCJIOro 3Ha4CHus.

KoMruiek Tl 9K3aMeHaIMOHHBIX OUJIETOB BKIIFOUACT TI0 Kaxaomy pasaeny 25-30
OWIIETOB (XpaHATCS B IIEHTPE MATEMATUYECKOTO 00Pa30BaHHUS).

TunoBbie BapUaHTbI OMJIeTOB npujiararTcs.

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOM ®EJIEPAITN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE

_ BBICHIET'O OBPA3OBAHI/}‘H
«MOCKOBCKNUA HOJIHTEXHILI'IECKHH YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)
@akynbTeT 0a30BBIX KOMIIETEHIINH, Kagenpa «Maremartuika

HucnummHa  «IIpakTukyM 1o po6OTOTEXHUKE
Kype 1, cemectp 1

1.1

6.

3K3AMEHAIIMOHHBIN BUJIET

[TepBoobOpazHas, HeolpeaeaeHHbIH HHTerpail. Talnuia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE MTOHATHS TEOPUU OOBIKHOBEHHBIX AU (hepeHITNaTbHBIX YPABHEHUH IEPBOTO MOPSAKA.
dx
Beruucinuth HeonpeaeneHHbld HHTErpa I .
pea p 45— x ++/5-x

VKakuTe, KaKOH U3 HECOOCTBEHHBIX MHTEIPATIOB ABJIAETCS CXOAAMIUMCS
[/xdx, [x%dx, [+/x°dx
1 1 1

YcTaHOBHUTE CXOOUMOCTD PsAla: E - .-
—=n“+n-3

KoMiuiekT TecTOBBIX 3a1aHNi U KOHTPOJIbHBbIX padot(T, PI'P)

IO AUCHUIIIIMHE ITpakTUKYM 1O DO6OTOTCXHI/IKC
(HaMMEeHOBaHHE JUCLUIIIMHBI)

ITo nHTErpasam
Buraucantn HEOINPEACICHHBIC HHTErPaJibl

dx dx
o x - X €0S 3xdXx
e dx | 2 Dx2dx 3. Je'cosxdx 4. [-p————o 5.[xc0s3
dx x—1 X+1 dx sin® x
__n —— — dx 2~ dx d
X2 +6X+5 £ J»\/x+l+2 8. Ix2+3 S I\/1—x2 arcsinx JCoszx X
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Boruncianthb ONpeacJTCHHbIC HHTEIPAJIbl

ﬂj635in2 X C0S XalX }i }(x —1)e*dx ef dx jax
o SR N TEE STrinx > 1144Bx-2
2 1+ x° -4 dXx 1x2 4 2x NN 2 >
=7 dx S — 2 TeR ——dx 4 —x“dx
6 Lo ™ T leas Bl ol w0

HecoO0cTBeHHBIE MHTETPAJIbI
1. YkaxuTe, KaKoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISIETCS CXOISITIMCS

T«/;dx, Tx‘:"dx, Of\/?dx _
1 1 1

© dx
2. BBILII/ICJ'II/ITI) I/IHTeraJ'I, YCTAaHOBHUTD €ro CXoaAnuMoOCThb Ui PaCXoJUMOCTb .[ 14X 2
—00

o0
3. Beruncnuth HHTErpail, YCTaHOBUTH €TI0 CXOJUMOCTDE WK PaCXOJUMOCThb I In xdx
1

a dx
4. BBI‘II/ICJ'II/ITB HCCO6CTBCHHLIﬁ I/IHTCFpaJ'I -C[ /X , YCTaHOBI/ITB €ro CXoaAnuMoOCTh UJIn

pPacxoauMOCTb.
1
dx
5. Borunciauth HECOOCTBEHHBIN UHTETPAJ I \2 » YCTaHOBHUTH €10 CXO/IMMOCTb WJIH
-1

pacxoauMoOCTb.

dx

1
1. BrraucauTh HECOOCTBEHHBIN HHTCTpal J X 3 , YCTAHOBUTD €0 CXOAUMOCTDb NN
0

pPacxoauMOCTh.

Kommuiekt Bonnpocos (YO)
HUHTEI'PAJIBHOE UCUUCJ/IEHUE

IlepBooOpasHasi, HeonpeaeaeHHbIH nHTerpai. Tadnauia OCHOBHBIX HHTETPAJIOB.

3aMeHa epeMEeHHON U MHTErPUPOBAHME 10 YACTSIM B HEOIPEIEJICHHOM UHTErpalle.

WHuTerpupoBaHue ¢ HOMOIIBIO OJBEICHUS 10 3HaK AuddepeHnmana.

WNHuTerpupoBanne pallMoOHaIbHBIX JPOOEH.

HNHTterpupoBaHue 110 4acTsIM U 3aMEHA IIEPEMEHHON B ONPEIEICHHOM UHTETpAJIE.

WHuTerpupoBanue TPUrOHOMETPUYECKHX (YHKINN, OCHOBHBIE TIPUEMBI.

WNHuTerpupoBanne uppaloHaIbHbIX (QYHKITHH.

YHuBepcanbHas TPUTOHOMETPUYECKAs MTOACTAHOBKA.

OnpenenenHblil HHTErpai u ero coiictBa. ®opmyna Hetotona — JleiiOHuna.

0. ITpunoxeHus onpenesIeHHOr0 HHTErpaia K perieHnIo TeOMETPUYECKUX U (PU3HUECKUX 3a1ay.

1. Beruucnenue miomnaaei ¢ moMoIibio OnpeIeICHHOTO HHTErpaa.

. Bbruucnienue miomaaym u AMMHBL KPUBOH, 3aJaHHON ypaBHEHUSIMH B ITapaMeTpUUecKoil popme.

13. Beraucienue miona M KpUBOJIMHEHHOTO CEKTOpa B MOJISIPHBIX KOOPAMHATAX.

14. Boruucnenue momaaeid B MPSIMOYTOJbHBIX M TOJIAPHBIX KOOpPJMHATaX C IMOMOILIBIO Ompe-
JIEJICHHOTO MHTETpasa.

15. Boruucnenue JUIMHBI JYyTH ¢ TTIOMOIIBIO OIMPeIeIEHHOT0 HHTErpaa.

16. Berauciienue [UTMHBI TyTH KPUBOM, 331aHHON TTapaMEeTPHYECKH.

17.  Borluncienue oobeMa Tena BpaleHHUs ¢ TOMOIIbIO ONPEIeIEHHOI0 HHTErpaa.

18. BerunciieHue miomnau moBEpXHOCTH TeJla BPAICHHUS.

RBRO©oo N~ WNE

=
N

22



19. HecobcTBeHHBIE MHTETPaIbl MEPBOrO U BTOPOTro TUMa. [IOHATHS CXOAMMOCTH M pacXOAUMOCTH

HECOOCTBEHHOT'O MHTETpaa.
20. HecoOcTBEeHHBIE HHTETPAIBI OT Pa3phIBHBIX (QYHKIIAMN.

PSIJTBI

1. Yucnossle nonoxuTenbHble psiapl. [loHsaTHE CyMMBI OeckoHeuHoro psaa. Cxoasumecs U
pacxosIuecs psabl.

2. HeoOxoauMmslii mpU3HAK CXOAMMOCTH, TEOPEMbI CPABHEHMSL.

3. Ilpusnaku /lanam6epa u Komm, nHTErpaibHbIi IPU3HAK.

4. 3HaKOIEpEMEHHBbIE Psi/ibl, ADCOJIIOTHAS U YCIOBHAs CXOIUMOCTb.

5. Teopema JleliOHMIIa O CXOAMMOCTH 3HAKOUEPEAYIOLUIUXCS PSIIOB.

6. DYHKIMOHAJIbHBIE PsAJbI, PABHOMEPHAs CXOAUMOCTD, ITpU3HaK Beliepmrpacca.

7. CreneHnble psibl, TeopeMa AOest, THTepBaJl U paJnyC CXOAUMOCTH CTETIEHHOTO PA/a.

8. Pan Teitnopa. YcnoBus paznoxxkumoctu GpyHkuuu B psia Teitnopa.

9. Paznoxenue B psij Teiinopa HEKOTOPBIX GYHKIHHN (TaOIUUHBIE PA3IIOKEHHS).

10. IIpumenenue psna Telinopa k npuOIMKEHHBIM BBIUHUCIEHUSIM.

11. aiiTe onpeneneHre OCHOBHONW TPUTOHOMETPUYECKOH cucTeMbl (PyHKIUIA.

12. 3amummrte psag Pypwe i GyHKIHIA.

13. YcnoBust [upuxie.

14. Chopmynupyiite TeOpemy O pa3iokUMOCTH (QYHKIHH B psig Dypee.

15. 3anummure psa Pypbe A1 YETHBIX U HEUETHBIX (PYHKIMM ¢ IEproaoM T=2r,

KommuiekT 3ajanuii )il BBINIOJTHEHMSI
pacdyetHo-rpapuueckux pador (PI'P)

10 JUCHIUITIIMHEC HDaKTI/IKVM 110 DO6OTOTCXHI/IKC
(HaMMEHOBaHHUE JUCIUTLIIMHBI)

ITo nHTErpasam
HeonpeneneHnblii HHTErpaJ
HaiiTun unTerpaJbl.

\/tg_x+3 sin 2x dx 5x+1 cos(2 5\/;)
L[ e cos’ x Icos3xdx 3'sz\/m Im " ITdX

6__[(1—3x)c035xdx 7 Iarctgzﬁdx 8,Ie’xcos5xdx 9-IXZ In(x+3)dx 10, J-cos(ln3x+4)dx

2X
J(Z—x)ln%/;dx
12. .[(x2+3x—1)35xdx 13. I3xsin2§dx 14. j(8x—3)cos§dx 15. j(\ﬁ—Sx)sinde
9(sin x+cosx) x® — x* —4x® +13x
1 In?(x-1)d arctg2x + x dx
16. -[(X ) In® (x-1)dx I 1+ 4x° J.(cosx—sinx 19. I (x-1)(x-2)

23 —6X° +TX — 4 X +2x% +2x+1
20. .[ 21. j

(x+1)( 2 NG +1 X +x+2)

;de (o
(4-x)B+x 2 a5

11.

dx oo jsin42xcos32xdx 23 IsinZXCOSZSde 24
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OnpenesieHHbI HHTETPAJI
1. Haiiti nnouanes Gurypsl, orpaHuueHHON rpadukaMu GyHKIUH.
2. Haiitu niomans Gurypsl, orpaHn4eHHON JTMHUSMH, 3aJaHHBIMU YPABHEHHUSMH B TIOJISIPHBIX
KOOp/AMHATAaX.
3. Haiitu o6bem Tena, 00pa3oBaHHOTO BpamieHHeM Guryp. J{i1st HEeUeTHBIX BAPUAHTOB —
OTHOCUTENBHO ocH 0X, U YETHBIX BAPUAHTOB — OTHOCUTENBHO ocu (Y.
4. BBIYUCINTH JUIMHBI YT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSMH B MPSMOYTOJILHOU CHCTEME KOOPAMHAT;
0) 3aJaHHBIX YPaBHEHUSIMH B IOJIIPHBIX KOOPIUHATAX — JJISl YETHBIX BapUAHTOB,
YpaBHEHHUSIMU B TapaMETPHUECKON (hopMe — /1711 HEYETHBIX BApUAHTOB.
5. BeruncnuTh muromaym moBepxHOCTH, 00pa30BaHHOM NP BPAILICHUH BOKPYT ocH 0X KPHBOIA.
6. BeIUMCIUTH HECOOCTBEHHBIE MHTETPANIBI UM YCTAHOBHUTDH UX PACXOAUMOCTb.
7. Pemmts 3amauy ¢ pU3MYECKUM COZICPKAHUEM.
YcnoBus 3a1a4

1) y=x12, y=1/(1+x) 2) r=sin’p 3) X' =2y, y=[

4a) y=e* 0<x<Inb 46) r=30-singp) —7/2<¢p<-7/6
o dx Lo

5) y=1/x 3<x<4 6) {(2x—1)\/?—1’ {xln xdx

7) OnHOpOAHBIH cTepeHb uHON 21 uMeeT maccy M, marepuaibHas TOUYKa Macchl M

pacioJIoKeHa Ha CCPCANHHOM IICPIICHAUKYJIAPC K CTCPIKHIO HAa PaCCTOSIHUU B ot ero CCPCANHEI. C

KAaKOW CUJION CTepKEHb NMPUTITUBAET TOUKY?

Panwl

Uccnenosars Ha CXOAUMOCTD PsJibl
L nZlSirr]]2 n’ 2. é%’ 3'2’1]‘]?—;;)’ 4. §1n5_';5 ' 5. ril\/n_ﬁ(gjn,

w ON+l - 2n - 2 w |n3 o
o 5% rEEE) e o5 n igmees
BrisicHUTB, cX0UTCS J a0COMIOTHO, YCTIOBHO WA PACXOJIUTCS PSIT

$_ED L Ly VN Yy . ()
1. 1@) 1) 2.n2_1—(6(n+)2)3, zlw A E% 5, nzl—(3n2)+1'

ni;:l(_l) ) [ 2nn— 1] '

3. Haiitu HHTCPBAJI CXOAUMOCTHU psAda U UCCIICAOBATH €T0 ITOBCACHUEC HAa KOHIAX UHTEpPBAJla

$_0 (X}
CXO0ANMOCTHU =n+1l 2 .

1

4. Paznoxuts B psg Teitnopa 1o crenensm X gynkmmio 1 (X) = X5y 16’

HCIIOJIb3YS

TOTOBOC PA3JI0KCHHUC.

5. Pasnoxuts B psix Teitnopa 1o crenensim (X~ 7/2) gyuxmmo  f (X) =cosx,
HCTIONE3YSI TOTOBOE PA3JIOKEHHE.

6. Paznoxute QpyHKIMIO
0 mpm -3<x<0
y=42x/3 mpu 0<x<3/2
0 mpu3/2<x<3
B psan Dypee:
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MOCTPOUTH IpaUK 3aJaHHON (PYHKIMH HA OTPE3Ke e€ ONpeIeTIeHUS;

BBIYUCTUTH KO3 ummentsr e€ psna Oypobe;

3anucatb psjg Oypbe 11 3a1aHHON (DYHKIIUH;

MOCTPOUTH Ipaduk NodydeHHoro psina Dypbe Ha OTpe3Ke onpeneneHus 3aaHHoN QYHKIINH.

Kpurepumn oneHku:

- OLIEHKA «3aYTEHO0» BBICTABJISIETCS CTYJICHTY, €CJIM OH PEryJIIPHO B TEUEHUE CEMECTPA MPEACTABIISLII
pellleHrs 3a/ay, BBINOJIHWI MOJHOCTbIO BCE 3aJaHUsl U WX 3allUTWJ, OTBETUB Ha BOIPOCHI
IpenoaaBaTes;

- OIICHKA «HE 3a4TE€HO» BBICTABISETCS CTYAEHTY, €CIM OH HEPEryJsIpHO B TEUYEHHUE CeMecTpa
MIPEJICTABIISUT PEIICHUs 3a/1a4, BBIMOJIHUI 3aJaHWs HE MOJHOCTHIO WM BOOOIE HE MPEICTABIISI
paboThl Ha TMPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETax HAa BOIPOCHI
IpenojaBaTes.
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