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1 O6ume moJ10KeHus

1.1 O6aacTh NpUMeHeHNsl MPOrPaMMbl

Hacrosimass mporpamMmma ydeOHOW JUCHUIUIMHBI — YCTaHABIMBAaeT TpeOOBaHUS K
00pa3oBaTeNbHBIM pe3yJibTaTaM U pe3yibTaTaM O0y4eHUs CTY/ICHTa U OMPEEIIAeT COAepKaHUE U
BU/JIbl YUEOHBIX 3aHATHI U OTYETHOCTH.

Pabouas mporpamma aucuumiuael OIl. 10 Marematndeckuii aHanu3 SIBISICTCS YaCThIO
POrpaMMBbI MMOATOTOBKY crienuanucToB cpeanero 3BeHa ([ITICC3) pa3paboraHa B COOTBETCTBUU
c benepaibHbIM roCy/1apCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIapTOM CpeIHero
npodeccuoHalbHOr0 00pazoBaHusi 1o crnenuanbHoctr 09.02.11 PaspaGotka w ympaBieHUE
MPOrPaMMHBIM  OOECIICYCHUEM, YTBEPKACHHBIM MPUKA30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 24.02.2025 Nel38 (nanee — ®I'OC CII0).

[IporpaMma siBIsIETCS YaCTHIO IPOrPAMMBI TOJATOTOBKU CHEIIMATMCTOB CPEIHEr0 3BeHA 0
cnernuansHocT 09.02.11 PazpaboTka u yripaBieHne IporpaMMHBIM 00ecTIeYeHHEeM 1 HallpaBlieHa
Ha ¢popmupoBanus oduwmx (OK) u mpodeccrnonanpapix komrereHui (I1K).

@akynpTeT CpelHero NpopecCHOHaIbHOrO O0pa3oBaHUs peau3yeT IpOorpamMmy
MOATOTOBKH CIEIUATUCTOB cpeaHero 3BeHa Mo crneruanbHocTn 09.02.11 Pazpabotka u
yIpaBieHUEe MPOTpaMMHBIM oObOecrieueHrneM, OoOecleuynuBaeT IUIAHUPOBAHHUE, OpPraHU3alUI0 U
MIPOBEJICHUE OOYICHHS B COOTBETCTBHUHU C TPEOOBAHHSIME CIICAYIOIIMX HOPMATHBHBIX aKTOB:

» @enepanbublii 3akoH 0T 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoii
®enepanun;

[Topsamox pa3paOOTKU MPUMEPHBIX OCHOBHBIX OO0pa30BaTENbHBIX MPOrpaMM CpPETHETro
MpoeCCHOHAIBHOTO 00pa30BaHus, MPOBEJACHUS UX IKCIIEPTU3BI U BEJICHHS peecTpa MPUMEPHBIX
OCHOBHBIX 00pa30BaTeNIbHBIX MPOrpaMM CpelHero npodgeccruoHanbHoro oopasosanus (Ilpukas
Munnpocsemenus Poccun ot 08.04.2021 Ne 153);

®denepanbHbIil rocyAapCTBEHHBIN 00pa3oBaTeNbHBIH CTaHAapT CpEeIHEero
npodeccuoHanpHOro obpaszoBanus mno cnenuanbHocTH 09.02.11 PazpaGoTtka u ympaieHHe
nporpaMMHbIM obecrieueHueM (IIpukas Munnpocsemenust Poccun ot 24.02.2025 Ne 138);

[Topsimox opraHu3ald W OCYIIECTBIEHUST 0Opa30BaTENbHONW JEATENBHOCTH IO
o0Opa3oBaTeNbHBIM TMporpaMmaM cpeaHero mpodeccruoHanbHoro obpaszoBanus (IIpukas
Munnpocserienust Poccun ot 24.08.2022 Ne 762);

[Topsimok mpoBeneHUsT TOCYJapCTBEHHON HWTOTOBOM aTTECTAIlMU 10 00pa30oBaTEIbHBIM
nporpaMmmam cpenHero npodeccuonanbHoro oopazosanus (IIpukaz Munnpocsemenus Poccuun
ot 08.11.2021 Ne 800);

[Tonoxxenue o mpakTuueckoi noaroroske odyyaromuxcs (Ilpukaz Munobpuayku Poccun

Neo 885, Munnpocemenust Poccun Ne 390 ot 05.08.2020);



[Tepeuens npodeccuit pabounx, AOMHKHOCTEH CITYKAIUX, IO KOTOPBIM OCYIIIECTBIISICTCS
npodeccuonanbHoe ooydeHue ([Ipukaz Munnpocsemienus Poccun ot 14.07.2023 Ne 534);

[Tpuka3z Munnpocsemenus: Poccun ot 17.05.2022 Ne 336 «O0 yTBepKIeHUM MEepeUHEI
npodeccuil U CrenualbHOCTEH cpenHero npodeccHoHaNbHOT0 00pa3oBaHUsA U YCTAHOBJICHUU
COOTBETCTBHUSl OTJENBHBIX Tpodeccuii W crnenuanbHOCTeH cpeaHero mpodecCHOHATBLHOTO
o0pa3oBaHMs, yKa3aHHBIX B JTHX IMEPEYHAX, Npo(deccusiM U CIEUHATBLHOCTAM CpPEIHEro
npodeccuoHanbHOr0 00pa3oBaHus, NEPEYHH KOTOPBIX YTBEPXKAEHbI NMpUKa3oM MUHHCTEpCTBa
oOpasoBanus u Hayku Poccuiickoit @eneparun ot 29 oktsa0ps 2013 r. Ne 119 «O06 yTBepxkaenuun
nepevHeit npodeccuii U cnenruanbHOCTEN CpeHero npodeccuoHaNbHOT0 00pa30BaHUMY;

[lepeuens npodeccuii U cnenuanTbHOCTeH CpeAHero MpodecCHOHaIBLHOTO0 00pa30BaHMUs,
peanu3anus 00pa3oOBaTENbHBIX MPOrpaMM IO KOTOPHIM HE JOIMYCKAaeTcsi ¢ MPUMEHEHHEM
UCKJTFOUUTENIFHO DJICKTPOHHOTO OOY4YeHHS, JWCTAHIIMOHHBIX O0pa30BATENbHBIX TEXHOJIOTUI
(mpuka3 Munnpocsemenus Poccun ot 13.12.2023 N 932).

Taxxke 5I€MEHTHI TPOrpaMMbl MOTYT OBITH HCIIOJIB30BAHBI B JOIMOJIHUTEIHHOM
npodeccuoHanTbHOM 00pa30BaHUU U B MPO(PECCUOHANBHOMN MOATOTOBKE.

JlucuuiuiiHa — peanu3yercss C NPUMEHEHHEM JIHCTAaHIIMOHHBIX  00pa30BaTEbHBIX
texHosoruii (JIOT), B T.4. B mporpammax cMeIIaHHOTO 00y4€eHUs.

1.2 MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM NPo¢ecCHOHAIBbHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI

Hucuunnuna OIl. 10 MartemaTtnueckuii aHaiau3 OTHOCHTCS 00IIenpodecCHOHATbHBIM
JTUCITUIIIMHAM U BXOJHT B MPOQeCcCHOHANBHBIN UK TUCHUILIMH. J[uciuminHa npenogaércs B Ha
4 xypce B 7 u 8 cemecrpax. Hqucnunnuna OI1.10 «Maremaruueckuii aHanus» 0a3upyercs Ha
IIKOJIBHOM Kypce «AunreOpa u Havanma ananmuzay, [IJ[.01 Marematuka, peanusyercs
OJIHOBpEMEHHO ¢ n3yueHuem aucuuiini Ol1.13 «®@unancoBas marematuka», OIl. 12 «JIuneiinas

anre6pa " aHAJIUTUYCCKast TCOMETPUS».

1.3 Hesn 1 3aga4m y4eOHOM AU CHUIIHHBI

Lenb: ¢opMupoBaHue y CTYICHTOB KOMIIETEHIMH B O0JIACTM NPHUMEHEHUS METO/0B
MaTeMaTUYeCKOI0 aHalli3a JUIsl pellieHUsl MPUKIIAJHbIX 3a/1a4 aHaiau3a QyHKIUH, ONTUMHU3AUN
MPOLECCOB M MaTeMaTUYECKOTO MOJEIMPOBAaHUS B MNPO(PECCHOHAIBHON AESITeTbHOCTU
cnenuanbHocTd 09.02.11 Pa3zpaboTka u ynpaBieHrne NporpaMMHBIM 00ecTIedeHHEM.

3amaun: B pe3ynbTaTe M3Y4YEHHUS AUCHUIUIMHBI OOYyYaroIIUiCs JIOJDKEH OBJA/eTh
CJIETYIOIIMMHU HaBbIKaMU:

— [IPUMCHCHUC Teopnﬁ mpeacyioB U HEMPCPBIBHOCTU JId aHAJINn3a IMOBCACHUS q)YHKLII/IOHaJ'H:HLIX
3aBUCUMOCTEH;

— BBIYHCJICHHE TPOU3BOIHBIX (PYHKIIMH OAHON M HECKOJBKUX MEPEMEHHBIX M WHTEPIPETAIU UX

TCOMCTPUICCKOI'0O U (1)1/131/1‘1601(01"0 CMBICJIa,



— pelleHre 3a/1a4 ONTUMH3ALUH C MCTIOIb30BAHUEM METOAOB Iu(PepeHINATEHOTO UCUUCICHUS
JUTSL TIOUCKA DKCTPEMYMOB;

— uccnegoBanue (YHKUUH M MOCTPOCHHE HMX TOJHOTO aHain3a (MOHOTOHHOCTH, BBITYKJIOCTD,
ACHMIITOTBI, Pa3pHIBHI);

— BBIYUCJICHUE HEONPEACIEHHBIX U ONPENeNEHHBIX HHTErPajoB, INPUMEHEHHE HHTErPaJbHOTO
WCUUCIICHHS K PELICHUIO IPUKJIAAHBIX 32/1a4;

— IPUMEHEHHWE METOJIOB HMHTETPUPOBAaHMs JUIs pacuéra Iuiomaneid, OObEMOB W JpPYyrHX
reOMETPUUECKUX U (PU3UUECKUX BEJINYMH;

— pa3nokeHne (PyHKIMH B CTENEHHbIE PAObl U HCIIOIb30BAHUE DSOOB IS HPUOIMKEHHBIX
BBIUMCIICHUN U aHaJw3a (QYHKIIHH;

— OmpeleNeHNe CXOAMMOCTH YHCIOBBIX W (YHKIMOHANBHBIX PSJIOB C NPUMEHEHHEM
COOTBETCTBYIOIIUX KPUTEPUEB;

— IIOCTPOCHHUE MATCMATHYCCKUX MOI[CHGI\/'I PpCAJIbHBIX MPOLECCOB U SIBJICHUM HAa OCHOBE METOJ0B
aHau3a;

— BbIOOp aJEeKBaTHBIX METOAOB MAaTE€MAaTH4ECKOro aHajiu3a MJIs peIleHHs IOCTaBJICHHBIX
npodecCHOHANBHBIX 3324 M OIIEHKA KOPPEKTHOCTH MOIYUYEHHBIX PE3yJIbTaTOB.

1.4 IlnanupyemMsble pe3yJibTaThl 00yUeHHs 110 JHCIHUILIMHE

Kon
Y HaMCHOBAHHUE YMeHus 3HaHus
KOMITCTCHIINU
— aKTyaJbHBIN — pacrio3HaBaTh 33/1a9y W/HIH
npo¢ecCHOHANBHBIN 1 npobieMy B IpoQecCHOHATBHOM
COIMABbHBIN KOHTEKCT, B W/WITH COITMATBHOM KOHTEKCTE,
KOTOPOM MPUXOIUTCS paboTaTh aHAJIM3UPOBATH U BBIIEIATH €€
U KHTh COCTaBHbIC YaCTH
— CTPYKTYypa IUIaHa JJisl pelIeHHs — OIpPEAENATH ATAIBI PEIICHUSI
OK 01 Bribupats 3aj1a4, aJlrOPUTMBI BBITTIOJTHEHUS 3a1a4M, COCTABIIATH IIaH
CIIOCOOBI PeIICHHS paboT B nipohecCHoHATBbHON 1 JICUCTBUSI, PETN30BbIBATh
3a1a4 CMEXHBIX 001aCTIX COCTABJICHHBI! IUIAH, OTIPEIEIISTh
podeccuoHanbHOM — OCHOBHBIE UCTOYHHUKHU HEOOXOANMBIE PECYPCHI
1eATeNIbHOCTH uH(OpMALIH U PECYPCHI IS — BBISIBIIATH U 9 (PEKTUBHO HCKATh
MPUMEHHUTENBHO K pelieHus 3aa4d U/ npoosieM B uH(pOpMAIHIO, HEOOXOTUMYIO IS
pa3THIHBIM npo¢ecCHOHATEHOM U/1ITH pelIeHus 3aauy U/uiy IpooIIeMbl
OHTEKCTAM COIIMATBHOM KOHTEKCTE — BIJIJIETh aKTYaJIbHBIMU METOJIaMH
— MeToABI paboThI B paboThl B mpodeccHOHATBHOM 1
npo¢eCCHOHANEHON M CMEXKHBIX CMEXHBIX chepax
cepax OLICHMBATh PE3yJIbTaT U
MOPSJIOK OLCHKU PE3YJIbTaTOB TIOCJIC/ICTBUSL CBOMX JICHCTBUIA
pereHus 3a1a4 npoeCCuOHANBHOM (caMOCTOSATENLHO UITH C
e TeTbHOCTH TIOMOIIIBI0 HACTaBHHKA)
OK 02 Ucrnonb30BaTh — HOMEHKJIaTypa — OIIPEACNATH 3aa4H JIIs IOMCKa
COBPEMEHHDIE UH()OPMAITMOHHBIX HCTOYHUKOB, uHpopManuH, MIaHUPOBATH
CpeCTBa TIONCKa, MPUMEHSEMBIX B npolece MOMCKa, BEIOMPATh
e _— npodeccnoHanbHON HEOOXO0/IMMbIE UCTOYHUKHU
JeSITeIbHOCTH nHpopmanuu
MHTEPIpPETALUN a -

HPUEMbI CTPYKTYPUPOBAHHS BBIJIEIISITH HauOoliee 3HAUNMOE B
nHbopMaLn, 1 MHpOpMaIH nepevyHe nHpopmanuy,
MH(OPMAIHOHHbIE — ¢dopmat opopmieHUs CTPYKTYPUPOBATh MOITy4aeMyIO
[TCXHOJIOTUH JJIA Pe3yJIbTaTOB IMOMCKA uHpopmanuio, 0hopMIATH
BLIIIOJIHCHHUA 3a1a4 uHpOpMaIH pe3yJIbTaThl IIOMCKA




podecCuoHATbHON
ICATCIIbHOCTHU

— COBpPEMCHHBIC CPEJICTBA U
yCTpoiicTBa MH(pOpMATH3AIHNH,
MOPSZIOK UX MPUMECHEHUS U

— IporpaMMHOE oOecIieueHUE B
npohecCUOHANBHOMN
JISSATEIILHOCTH, B TOM YHCIIC

1 poBBIC CpeACTBa

— OIICHUBATH MPAKTHUECKYIO
3HAYUMOCTH PE3YJIbTaTOB TIOMCKa
— IPUMEHSTH CPEJICTBA
WH(POPMAIMOHHBIX TEXHOIOTUH
JUIsL penieHust npodeccuoHaIbHBIX
3a1a4

— WCTIOJIb30BaTh COBPEMEHHOE
MIporpaMMHOE 00eCTICUCHHE B
npodecCHOHANBEHON AEATENLHOCTH
— UCTIONB30BaTh Pa3IUIHBIC
IU(pPOBBIE CPENICTBA IS PEIICHUS
npodecCHOHANBHBIX 3a1a4

OK 04 D¢ dextuBao
B3aNMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U KOMaH/Ie

— IICHXOJIOTHYECKHE OCHOBEI
JEeSITEIbHOCTH KOJUIEKTHUBA
— IICUXOJIOTHYECKHE
0COOEHHOCTH JUYHOCTH

— OpraHU30BHIBATH PadOTy
KOJIJICKTHBA U KOMaHIbI

— B3aUMOJICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KITUCHTaMH B XOJIe
po(heCCUOHAIBHON IEATEIbHOCTH

OK 05 OcymiecTBasTh
YCTHYIO U
[MMCbMEHHYIO
KOMMYHHUKAIUIO HA
roCyJIapCTBEHHOM
s1361Ke Poccuiickoi
Denepanun ¢ y4ETOM
0COOECHHOCTEH
COLIMAJILHOT'O U
KYJIbTYPHOI'O
KOHTEKCTa

— mpaBuia opopMIIeHUS
JIOKYMEHTOB

— IpaBHJIa MOCTPOCHHUS YCTHBIX
COO0OIIEHHIT

— 0COOEHHOCTH COLIMAILHOTO U
KyJbTYPHOTO KOHTEKCTa

— I'paMOTHO U3JjlaraTb CBOM MBICJIN
1 0OPMIISTH JOKYMEHTBI 110
npoeccnoHaIbHON TeMaTHKE Ha
rOCYJapCTBEHHOM SI3bIKE

— IPOABJIATH TOJICPAHTHOCTL B
pabodeM KOJIIEKTHBE

OK 09 IToap30BaThCcs
pogecCuoHaIbHON
TOKyMEeHTAaI1el Ha
rOCy/IapCTBCHHOM U
MHOCTPAHHOM SI3BIKAX

— IpaBHJIa OCTPOSHUS MTPOCTHIX
Y CJIO’KHBIX TIPEUIOKESHUH Ha
po(heCCHOHAIBHBIC TEMBI

— OCHOBHBIC
o01IeynoTpeOuTeNbHEIE TIIaroJbl
(ObITOBast U npodeccuoHaIbHAs
JIEKCHKA)

— JIGKCUYECKHH MUHHMYM,
OTHOCSIIIIMICS K OITUCAHHIO
MPEIMETOB, CPEJICTB H
IpoLEeCcCcOB MpodhecCHOHATBHON
JeSTeIbHOCTH

— 0COOECHHOCTH MPOU3HOIICHHSI
— IpaBHJIa YTCHHUS TEKCTOB
npohecCUOHANBHON
HaNpaBJICHHOCTH

— IOHMMATh OOILIHI CMBICI YETKO
MPOM3HECEHHBIX BBICKA3bIBAaHUI HA
U3BECTHBIC TEMBI
(mpodeccroHanbHbBIE U OBITOBBIE),
MOHMMATh TEKCTHI Ha 0a30BbIE
po(heCCUOHAIBHBIC TEMBI

— y4acTBOBATh B IMAJIOTaxX Ha
3HaKOMBIE 00IINE U
po(heCCUOHAIBHBIC TEMBI

— CTPOHTH MPOCTHIE BHICKA3BIBAHUSI
o0 cebe u 0 cBoeit
npodeccHoHaNBHO e TeTbHOCTH
— KpaTKko 00OCHOBBIBATh U
OOBSICHATBH CBOU JICHCTBUS
(Texyure u TUTaHUPyEMBbIe)

— MUCATh POCTHIE CBSI3HBIC
COOOIIIEHNs Ha 3HAKOMBIE WITH
HHTEpeCYyIoIne
poeCCHOHATEHEIE TEMBI




2. CTpyKTYpa M coiep;KaHHe TUCHUIIIHHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUABI padoT

O6bem yaebHOH paboThI, Jac.

Buzier yue6mHoit paGoTel B T. 4. [I0 cEMecTpaM
BCETO 7 8
VYuebOHas Harpy3ka 00yJaroIuxcs BCEro, B TOM YHCIIE: 234 108 126
JIEKIIAHU 24 12 12
MPaKTUYECKUE 3aHATHUS 106 52 54
KypcoBasi paboTta - - -
camMocCTosTeIbHas paboTa 00yJarOIIIXCs 94 42 52
KOHCYJIbTalluN 4 2 2
MPOMEKYTOYHAS ATTECTAIUS 6 - 6
@OopMBI IPOMEKYTOUHOHN aTTECTALUU Hp., s3x3ameH Hpyras | Dx3ameH
¢dopma

KOHTPOJIS




2.2 TemaTnyecKuii MJIAaH U CO/iePKAHNE TUCIUIITHHBI

HpeI[CTaBI/ITI) TEMATUYECKUH IIIaH U COACPKAHUE NUCHUIIIINHEI B (bopMe Ta6J'II/IHBIZ

Ne Pacnpenesienue yacoB dopmupyem DopMbl
HaunmenoBaHue Tem
n/ (pasnesion) Conep:xanue TeM (pa3aesioB) J I1P CPC ble TeKyIIero
n KOMIETeHIMH KOHTPOJIsI
1 Tema 1. Bgsenenue B | Benenue. OCHOBHBIC TOOJIOTHYECKUE ONPEIACICHUS. 2 12 12 OKl1 O, II3,KP
aHanIu3 Omnpenenenns GyHKIHH, TocaenoBarensHoCTH. [Ipenen OK2
nocnenoBaTenbHOCTH. [penen pyHkmmu. Y cmoBust OK4
CyIlIeCTBOBaHMSI Mpefena. TeopeMbl o mpeaenax. OK5
«HeomnpenenéHHble) BRIPAKECHUS. «3aMeUaTeIbHbIE» OK9
Ipeessl U CIEACTBUS K HUIM. DKBUBAJICHTHBIC
OeckoHeuHO-Mable. TeopeMbl 00 SKBUBAIEHTHBIX
06€CKOHEUHO-MaJIbIX
2 | Tema 2. HemmpepsIBHOCTH HempepsiBHOCTS PYHKIIMK B TOUKE U HA OTPE3KE. 2 4 8 OK1 O, I13,KP
byHKIIIH CaoiicTBa HeTIpephIBHBIX (pyHKITHIL. Pa3pbiBBI (yHKITHH. OK2
OK4
OK5
OK9
3 | Tema 3. Onpe/ieneHre npou3BoIHON (QYHKITUH B TOUKE. 4 22 8 OK1 O, I13,KP
Huddepenmansroe I'eomeTpuyeckuii 1 3JKOHOMHUYECKUN CMBICI OK2
vcurcineHne QyHKIuu Mpon3BOAHON. OCHOBHBIE TEOPEMBI OK4
OJTHOM TTepEeMEHHOM muddeperunansHoro ucuuciaenus. Auddepennuan OK5
(GYHKIIUH U €T0 TeOMETPUIECKHN CMBICT. ACHMITTOTHI OK9
tdynaxun. Uccnenopanne ¢pyakumu. [Ipudnmxennoe
BBIYUCIICHUE (QYHKIMH OJHOM TEPEeMEHHO.
[MpousBoanbIe U AU GepeHIIUATBI BEICIINX OPSIKOB.
IIpaBuno Jlonuransa. @opmyna Teisopa.
4 | Tema 4. Onpenesnenne QyHKIMN HECKOJIBKUX MEPEMEHHBIX. 4 14 14 OK1 O, I13,KP
Huddepenmansroe [Ipumepsr. [Ipexen u nenpepsiBHOCTH (.H.11. CBOMCTBa OK2
ncurcieHne QyHKIuN HeTpepbIBHBIX QyHKIMHA. YacTHOE U TIOJTHOE OK4
HECKOJIbKUX TIEPEMEHHBIX | mpupatienue GpyHkuun. YacTHele Mpou3BOIHbBIE (.H.II. OK5
I'panuent u npousBoiHas MO HanpaBiIeHUIO. YacTHBIN U OK9
nonuelit quddepeniman ¢.x.1. [IpuMeHeHre TOTHOTO
muddeperHnnana K npuOINKeHHOMY BBIYHCIICHUIO
¢yHkuuu. YacTHble NpOoU3BOAHBIE U TU(epeHIInaIbI




BBICIIIUX MOPSAIKOB. Teopema o opsiike
mdGepeHINPOBAHUS B CMEITIAHHBIX TIPOU3BOTHBIX.
JIoKaIpHBIN W YCIOBHBIA SKCTPEMYM (. H.II.

Tema 5. NnterpansHoe
HCUHCIICHUE

IlepBooOpa3Has u eé croiictBa. Heonpenenénunrii
MHTETpal, ero CBOMCTBA U T€OMETPUUECKUNA CMBICI.
Mertoap! naTerprUpoBanms. HTErprpoBaHusI ApOOHO-
palnOHANBHBIX, TPUTOHOMETPHYECKUX U
UppanruoHanbHeIX QyHKIMN. MHTErprpoBaHue

nmud hepeHnnanbHOTO OMHOMA.

OrnpenenéHHblil HHTErpall U €ro FeOMETPUIECKUI
cMmbici. CBOWCTBA OIpeIeI€HHOr0 HHTErpaia. MeTo bl
MHTETPUPOBAHMS B OTIPEACTIEHHOM HHTETpaJe.
I'eomeTprdeckre MPUIOKEHNS ONPEAEIEHHOTO
uHTerpana. HecobctBeHHble HHTErpatbl 1-ro u 2-ro
ponia. IHTerpasisl mo o0JacTy U UX CBOMCTBA. J[BoWHOM
UHTErpaj 1 ero cBoMcTBa. Beruncienue qBoitHOTO
UHTETpalla B I€KapTOBBIX KOOPAHHATAX.
KpuBonuHeiiHbIe KOOPIUHATHI Ha TUIOCKOCTH. SIkoOuaH.
Brruricnenre JBOMHOTO MHTETpaia B KPUBOJIMHEHHBIX
KoopauHatax. TpoMHON MHTErpan U €ro CBOMCTBA.
KpuBonuHeiHble KOOpAUHATHI B TPOCTPAHCTBE. 3aMeHa
IIEPEMEHHON B TPOMHOM MHTErpaje.

32

30

OK1
OK2
OK4
OK5
OK9

O, I13,KP

Tema 6. Teopus psiaoB

Yucnossie psabl. HeoOXoauMblii mprU3HaK CXOAUMOCTH
YHCJIOBBIX PAAOB. PSIbI C MOJIOXKUTENBHBIMU YICHAMH.
HocraTounsle npr3Haku cxoauMmocTH. [IpusHaku
cpaBHeHMs. 3HaKo4epenyomuecs paasl. [Ipusnak
JleitOHuIa. 3HaKOTIEpEMEHHBIE PSIbL. AOCONIOTHAS U
ycloBHas cxoauMocTi. OyHKITMOHAIBHbIE PSIbI.
O6nacts cxonumoctu. CreneHusie psabl. Teopema
Abens. UaTepBan u paguyc cXoauMocTu. Psaab
Telinopa u Maxnopena. [IpuinoxeHust CTENEHHBIX PsJIOB
K MPHUOIKEHHOMY BBIYHMCIICHHUIO 3HAUYEHUS (PYHKIINH,
onpeAenéHHOro HHTEPBaIA, PEAEIIOB.

22

22

OK1
OK2
OK4
OK5
OK9

O, II3,KP

HUtoro yacos:

24

106

94




2.3 PernnaMeHT pacnpeaeseHusi BUaA0B padot no gucuuniaude ¢ 10T
JlaHHas JUCLMILIMHA pealn3yeTcs ¢ NPUMEHEHUEM JUCTAHIMOHHBIX 00pa30BaTENbHBIX

texunosoruii (J1IOT). Pacnipenenenne BHIOB y4ueOHOW pabOTHI, (OPMATOB TEKYIIETO KOHTPOJIS

npezcrasiensl B Tabmuie 2.3:

Tabnuua 2.3 — Pacnpenenenne BuaoB yueOHOW pabOThI U TEKYIIEH aTTeCTaluu

Bua yueoHoii padoThl

DopMaT NpoBeIeHHUA

0O0neM yacoB

JlekmoHHBIC 3aHATHS Yactrano ¢ npumeneaneM 10T, 4

[IpakTHuecKue 3aHATUL Yactuyno ¢ npumenenueM JOT 17

CamocrosiTensHas padoTa Yactuyno ¢ npumenenueM JJOT 2

Tekynuii KOHTPOJIb Yactuano ¢ npumeneaneM 10T B pamkax npakTuyeckux
3aHATHH

DopMBI TEKYIIEro KOHTPOJIS

DopmaT nNpoBeIeHUs

Pemienne 3amau  u  paszdop
MPaKTUYECKUX KEHCOB

KonTakTHast aynuropHas padboTa

Onpoc

Yactruuno ¢ npumenenunem JIOT

Yactuyno ¢ npumenenuem JJOT

TectupoBanue

HOCTYH K CUCTEMC AMCTAaHIIMOHHBIX 06p330BaTeJIBHBIX nporpamMmm OCYHICCTBIIACTCA KAXKIbIM

00YyYarONIMMCST CaMOCTOSITEILHO C JIF0OOro ycTpoiicTBa Ha mopraie: https:/sziu-de.ranepa.ru, B

COOTBETCTBUH C UX WHAWBUAYAIbHBIM MAPOJIEM U JJOTHHOM K JIMYHOMY KaOUMHETY / TpoUITIO.

Texyiuuit KOHTPOJIb, IPOBOAUMBII B CUCTEME JUCTAHIIMOHHOTO 00Y4YEHHUsI, OLIECHUBAETCS KaK
B CHCTEME JINCTAaHIIMOHHOTO 00YUYEeHUs, TaK U [IpernojjaBaTesieM BHE CUCTEMBI. JlocTyn k MaTtepuanam
IIPEIOCTABIIAECTCA B TEYEHUE BCEIO CEMECTPA 110 MEPE IIPOXO0XKIACHHS OCBOEHHUs ITporpaMMsl. Jloctyn
K KaXJIOMy BHIy pabOT M KOJUYECTBO IOMBITOK Ha BBINOJHEHUE 3aJlaHUs IPEIOCTaBIISIETCS
OTpaHMYEHHOE BpEMsl COTJIaCHO pErVIaMEHTy JUCIHUIUIMHBL, OINyOJMKOBAaHHOMY B CHUCTEME
JUCTaHIIMOHHOTO 00yueHus. [IpenoaBaTenp OlleHUBAET BHIIOJHEHHBIE O0yUYalOUUMUCS pabOThl HE
no3zaHee 14 paboumx AHEH Mociie OKOHYaHUs CPOKa BHIMOJIHEHUS.

Cchuika Ha BHCKTpOHHLIﬁ KYypC 10 JUCHUIIIINHE ITPEACTABIISICTCS B HAYAJIC 06yquI/151.

3 MaTepua.m)l TEKYIIECIro KOHTPOJIA yCIIEBA€MOCTH H l'[pOMe)KyTO‘-lHOﬁ arTrecranmmu

00y4arommxcs

3.1 ®opMbI 1 METO/IbI TEKYLIEr0 KOHTPOJIS YCIIeBAEMOCTH U NMPOMEKY TOYHOIH

arrecTanuu 00y4arommxcs

JUis  Tekymiero KOHTPOJISI YCIIEBAEMOCTH WCIOJIb3YIOTCS YCTHBIM, NUCBMEHHBIH H
NPaKTUYECKUI METO/bI B (popMe onpoca, NPaAKTHYECKUX 3a/IaHHil 1 KOHTPOJIBHBIX PadoT.
dopMa NPOMEKYTOYHOM aTTeCTallMM MO AUCLUILUIMHE 3a 7 ceMecTp — Jpyras ¢opma

KOHTpoJsisl. Merosn KOHTpois — aud@epeHnpoBaHHbIM, OTMETKA BBICTABIISETCS B BHUJAE CpEAHEN


https://sziu-de.ranepa.ru/

OTMETKH, KOTOpas BBIBOJUTCS HAa OCHOBE COBOKYIMHOCTH TEKYIIUX OTMETOK, IOTyYEHHBIX
00y4aromumMmcs 3a CEMECTP.

dopma MPOMEXYTOUHOHM aTTecTalud MO AMCUUIUIMHE 3a 8 cemecTp — IK3aMeH. Meton
KOHTPOJISI — YCTHBIN, B popMme coOeceioBaHMsI, BKIIOYAET B CeOsl MPOBEPKY TEOPETHUECKUX 3HAHUN
Y TIPAaKTHYECKUX HABBIKOB B TUCBMEHHOU (hopme.

[lepen nocneHUM MPAKTUUECKUM 3aHATHEM 10 IPEIMETY CJIEYET COCTaBUTh CIIUCOK

BOIIPOCOB, TPEOYIOMINX AOMOJHUTEIBHOTO Pa3bICHEHUS MIPENogaBaTesieM Ha KOHCYIbTalluu Tepe
MIPOMEXKYTOUYHOU aTTeCTallUECH.
[TpoMeKyTOUHBIN KOHTPOJIbH MPOBOJUTCS B BHJE dK3aMeHa B (opMe HHAUBHIYAIBLHOW Oecembl
npenojaBaTenss C KaxAbIM oOydatommmcesa. [lpu  mpoBeneHUM SK3aMeHa 3K3aMEHYEMbBIM
MIpeJIaraeTcsi OTBETUTh HA JIBA TEOPETUUECKUX BOIIPOCA U BBIIIOJIHUTH JIBA IPAKTUYECKHX 33]IaHUS B
COOTBETCTBUU C IPOWIEHHBIMU TEMAMHU.

HpI/I OTBCTC NPCHOAABATCIIb MOXKET 3a/laBaTb HCCKOJIBKO AOIIOJHUTCIBHBIX BOIIPOCOB IO TCME U3

MEpCUHA BOIIPOCOB, MO3BOIAKOIINX BBIAICHUTL CTCIICHb OCBOCHUS MaTCpUajia O6y‘IaIOHII/IMC$I.

Kpurepun ouennBanust popm KOHTPOJISA TEKylIeld U MPOMEKYTOYHON aTTeCTALMHU:

IToka3arean

Kpurtepun onennBanus

5 (oTIIHYHO)

JleMoHCTpHpyeT TiIyOOKOE W BCECTOPOHHEE IIOHHMAaHHE COJCPIKaHUSI
JMCIHIUINHBL; CBOOOTHO ONEPHPYET OCHOBHBIMH MOHATHAMH U TEOPEMAMU;
CIIOCOOCH TIPUMEHATh HM3YYCHHBIE METOIbl K PEHICHHI0 Pa3sHOOOpa3HBIX
3a7a4; CaMOCTOSTENBHO H3ydYaThb JIOTOJNHHUTEIBHYIO JIUTEPaTypy |
pacmmpsaTh coOcTBeHHble 3HaHWA. [lpu BbemonHeHuu Tecta:100-90%

MpaBUJIIBHBIX OTBETOB 3aZ[aHI/II\/'I

4 (xoporto)

JeMoHCTpUpyeT XOpolInii ypOBEHb MIOHUMAHUS COJIEPKAHUS TUCIUIIIUHBI;
BJIaA€€T OCHOBHBIMU METOAaMU U HHCTPYMCHTApPUCM; IIpaBUJIBHO
MpUMEHsIET TeOpeMbl W CBONCTBa NpPU pEUICHWH 3aJad; CHOCOOCH K
CaMoCTOSITeIbHON paboTe ¢ y4eOHBbIM MarepuanioMm. [Ipu BBIMONHEHHH

Tecta:89-75% mpaBUIILHBIX OTBETOB 3aJaHUI

3 (YAOBIETBOPHUTEIHHO)

JeMOHCTpUpYET YJIOBIETBOPUTEIbHBIA YpPOBEHb YCBOCHUS COJIEpPIKAHMS
JIMCLIIUIUIMHBI; 3HAET OCHOBHBIE OIPEJEIEHUA U TEOPEMbBI, HO JIOMYCKAaeT
HETOYHOCTU B HX IPUMEHEHMH; C 3aTPYAHEHHUSIMH PELIAET HETUIINYHBIE
3amauyn; TpeOyeT PYKOBOJCTBA TPH BBHINIOJHCHWU 3aJaHUH ITOBBIIICHHON

cnoxuoctd. [Tpu Beimonnenuu tecra: 74-50% npaBUIbHBIX OTBETOB 331aHUM

2 (HEeyIOBJIETBOPHUTEIILHO)

ﬂeMOHCTpI/IpyeT HEAOCTATOYHOC ITOHMMAHUEC COACPIKAHUA JUCHUILIINHBI; HC
BJIag€ECT HCO6XO,Z[I/IMBIM Ha60pOM 3HaHHﬁ; JA0IMYCKAaCeT CYHICCTBCHHBIC

OIIMOKHU npu IpUMEHCHUHN MCTOJ0B U TCOPEM; HE CIIOCOOECH CaMOCTOSTENBHO

12




pemate nake TUMOBbIe 3amadu. [lpu BeimomHeHun tecta: 49% u MeHbIE

IIpaBUJIBHBIX OTBETOB 3aJaHAN

3.2 OueHoYHbIE CPEACTBA TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0IIMXCS

TunoBbie BOIIPOCHI, 1J11 MIPOBEJACHHUS OIIPOCOB:

1. ®ynknusa. OcHoBHBIE onpeneneHus. Knaccuduxausi.

2. llpenen GyHKIUM.

3. [ocnenoBarensHOCTH. [Ipenen 9MCcIOBOM MOCIETOBATEILHOCTH.
4. beckoneyHo-mainble. TeopeMbl 0 0€CKOHEYHO-MaJIbIX.

5. OaHOCTOPOHHUE TTPEIEIbI.

6. Teopemsl 0 ipezenax.

Tunosblie OLleHOYHbIE MaTepHAJbI IO TeMe 1
Tunosoii Tect
1. KaKI/Ie n3 HpI/IBeIIeHHI)IX HUMIKC BI)Ipa)KGHI/Iﬁ HC ABJIIAIOTCA ((HGOHpGI[GJIeHHBIMI/I))?

0

Dyl 2[] -l W0-e]

0
2. Bprauciuth npeaen

JA+3x2)-1

m
x—0 x2 + x3

1)-1 2) oo 3) -3 4)15

3. Bwruucnute mpenen

. X
)lcl_r;ri(l x)tg >

1) 1 2) g 3)

ENES

4) —co
4. Beraucnuth npenen

ii_r)ré(l + 3tg? x)cte’x

1)e3 2) 1 3) 0 4) e’

13



TumnoBbie BONPOCHI 1J1sl MIUCbLMEHHOT0 ONPoOca, Tema 2

1) Chopmymnupyiite onpenencHue GyHKIIUHA, HETIPEPHIBHOM B TOUKE.
1

2) UccnenoBath Ha HEMPEPBHIBHOCTD (DYHKIIUIO y = arctg—

3) IToctpouts cxemMaTu4yHo rpaduk 3Tol GyHKIUU B OKPECTHOCTH TOUKH X = 0 .

4) MoXHO ]I YTBEp>KIaTh, YTO €CIU y (YHKIHH B TOYKE CYLIECTBYET IMpeies, TO OHa
HenpepbiBHA B 3TOM Touke? OTBET MOSACHUTE TPUMEPAMHU.

OtBernbI:

1- Oyukims  Y=f(X) Ha3bIBaeTCS HENMPEPHIBHOM B TOUYKE X=Xo , €CIIH

A) oHa ompezenieHa B HEKOTOPOH OKPECTHOCTU TOYKH Xo,

b) cymectByer npenen GpyHKIUU B 3TON TOUKeE,

B)  limf()=f=(x)

, 1 i 1
2. lim arctg== —=~ # oo #* lim arctg= == # oo
x—=0— x R x—0+ X R

CJ'ICI[OB&TCJ'ILHO, B TOouke x=0 (I)YHKI_II/ISI TCPIIUT HCYCTpaHI/IMHﬁ Ppa3pbIB IEPBOTO poOAaA.

IS ]

v
>

14



Tunosoii Tect no Teme 3
1. [TpousBoaHas pyHKIIMK B TOUKE — ITO:
1) byakmus ~ 2) ymcio 3) BekTop

2. [IpousBoiHas MoOKa3aTeIbHOM (PYHKITUU paBHA

1 1 a*
1) nx™ 2) - 3) a*lna 4)lna
3. YcnoBue f(Xo)<f(X) cooTBeTCTBYET (DyHKIIMH, KOTOpAs
1) Bo3pacraer;

2) He yOBbIBaeT;

3) He BO3pacTaer;

4) yObIBaer.

4. CmeHa 3HaKa MpOM3BOJAHOM MPU NEPEXO/IE YepPe3 TOUKY Xo ABJIAETCS:

1) HEeOOXOTUMBIM;
2) HEOOXOIUMBIM U JIOCTATOYHBIM;

3) I0CTaTOYHBIM;

4) HU TeM, HU APYTUM
5. [lpousBonHas pyHKIMKH X + Y = arcsin X — arcsiny pasHa

1) 1--— 2)— 122 31— gy
1+x2 14— 1—x2 1——2t

y=1t3-2t

dBHa
x=t*+1 P

6. IlpousBoaHas GyHKIMHU paBHA {

3t2-2
2t

2t
3t2-2

1) 2)3t2 -2 3)2t 4)—

15



7. Anddepennuan GpyHKIUN B TOUYKE — 3TO
1) mpupamenue opauHaThl QyHKIIHHA

2) npupamienue abCIucChl KacaTeIbHOM
3) mpousBoaHAas

4) npupaiieHre opIMHaThl KacaTeIbHON

KonTpoabHasi padora no teme 3
1. Haiitu npenens:

a) lim = Vitx—V1+x2

x—0 Vi+x—-1

. X
O)limtg

. (2x+3\ ¥t
B)lim
x—o00 \2x+1

1 .
2. HccnepoBaTh Ha HEMPEPHIBHOCTh (PYHKIHIO Y = o [Toctpouth cxemaTHuHO TpaduK ITOM

GyHKINH.
. d
3. Haiitn =
dx

6) y = (n(x + )™
B)COS X + COSy = Xy

y=a(l—cost)
r){x =a(t —sint)

IIpakTnyeckas padora no reme 3

C nomompto anekrponHbix Tabmuiy EXCEL  HaiiTu Touku skcTpemMyMa (yHKIMH Ha

npomexytke [0,1], ecim f(x) =x*+me 00 g(x) = x*+ m atctg(nx).

16



TunoBbie OLlEHOYHBbIE MAaTEPUAJIBI IO Teme 4
Tunosoi Tect
1. Onpenenuth GopMyiTy YaCTHOTO MpUpaIieHus GyHKIUH 110 apTyMEHTY X:
D f(xoy0) = f(xo+ Ax,yo + Ay) — f(xo.y0)
2)f (xo,y0) = f(xo+ Ax,y0) — f(x0,y0)
3)f (xoy0) = f(xoy0) — f(x0,y0 + Ay)

4)f(x0,y0) = f(x0 + Ax,y0) — f(x0,y0 + Ay)

2. [onusrit nuddepenman GyHKINUN IBYX IEPEMEHHBIX PaBEeH

of of of of of of
1)df=£ 2)df=adx 3)df=adx+5dy 4) dfzan—aAy. 3.
Haiitu numnee: ['paaueHT GyHKIIUU — 3TO BEKTOP

i {2, 40)
1 )paBHBII {dx '

2)1oKa3bIBAIOIIUI HAMPaBICHUE HAUCKOPEHIEro pocta (pyHKIUU

3)cBsi3aHHBIN C HIKCTPEMYMOM (DYHKIMH

4)HanpaBiIeHHBIN 0 HOPMAIIK K TOBEPXHOCTU YPOBHS (PYHKIIHH

4. JIOCTaTOYHBIM YCJIIOBHEM JIOKATBHOTO SKCTpeMyMa (YHKIIHH JBYX MEPEMEHHBIX SBIIACTCS:
I [A—
Dfy =0 mu fy =0

n n
xx xy

2) >0

v fyy
144 144
3) xx Jxyl g

fy  fy

12} 12}
4) xx xy —0
fov  fyy

2

5. HaiiTi Ipou3BOHYIO IO HanpaBlIeHuto Bektopa | = {4;—3} nng GyHkuuu z = x;y
B Touke M (1;1)

17



1) 2 20 3) -2 4) 1

KonTposbHnasi pabora no teme 4
1)Haiitu rpaguenT u ero Benmuuny B Touke M (3;4) it pyHKIME z = /x2 + y?

2)HaiiTn mpon3BOIHYIO 110 HaNpaBieHuIo BekTopa | = {3;3} 1 pynkimu z = arctg(xy) B Touke
M (1;1)
3)HaiiTi npubmImKeHHoe 3HaueHne GYHKIHE — y/8,01

t

dz c=e
4)BbIUuciuTh — eciu Z = arcsin(xy?); {
) dc (xy?) y = 0

5)Haiitu noKanbHbIA S5kcTpeMyM  z = 3xy? — y3 — x?

z = 2x% + 3y?

6)HaiiTi ycioBHBII SKCTpeMyM {x +y=1(¢y = 0)

TunoBbIe OLIEHOYHbIE MaTepHualJbl 10 TEME 5

KourpoJabHas pa6ora no teme 5

dx
1'f sin2(3x—5)

2.f x2e5% dx

dx
3.J Vx+1+Vx

f 2x+5
3x2+11x+2

5. Vxinxdx

6. — _dx

x3+x2-2x

f cos3x

sin* x
TunoBbie OLEHOYHBIE MATEPUAJBI MO TeMe 6
Tunosoi Tect
1. Onpenenute 3HAKOYEPEAYIOITUNCS P
1D3+54+74+9+ ..

2)3—5+7—9+-.
18



3)3+5-7+9+.....

4)3-5-7—9 4.

(3n+1)”
2n2

2. Kakoii mpu3HaK Jy4ile IpUMEHUTH AJIs UCCIIEJOBAHMSI CXOIMMOCTH Psijia E
n=1

DIIpuznak [Janambepa

2)IIpusnak Jleri6HuUIA

3)PanukanpHbii npuzHak Komm

4)1urerpanbublii npusHak Komm

S)[IpusHak cpaBHEHUS

3. Ecnu CTENeHHOM PS Y opeq X CXOJHTCS B TOUYKE 8, TO B TOUKE X=3 PSII:
1) cxonutcest abCONIOTHO;

2) pacxonurcs;

3) cxoauTCs YCIOBHO.

®©  2n
4. HaiiTi 001aCTh CXOJUMOCTH psijia zn=0 39;+5
1) x=0 2)XER 3) (-1;1) 4) [-1;1].
OtBeTnI:
1)-2 2)-3 3)-1 4) - 3

KonTpoabHasi padora no teme 6

3n(x+4)"

1. Hatitu 001acTe CXOMUMOCTH psia —_—
A P VZn

n=0
2. Ilonb3ysce paznoxeHrueM QpyHKINU B psa MakiiopeHa, BBIYUCIUTD Ipees

kn(1 —x) —sinx

lim >
x—0 X

3. Boruamciaute HpI/I6J'II/I)KCHHO OHpCI[CHéHHLIﬁ HUHTCrpaj, HCHOJb3YyA Pa3JIOKCHUC

NOJBIHTETpabHOM PpyHKIMHU B psin MakiopeHa. OrpaHUYUTHCS IBYMS 4JieHAMU paja.
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0.5
f cosx? dx
0

5. Paznoxuts dhyHKuuo B psa Oypbe

7,—-nm<x<0
re={"3 02 2 n

3.3 OIIeHO‘lHLIe cpeacrea l'[pOMe)KyTO'lHOﬁ aTreCrtalum oﬁyqaloumxca

[Ipu peanuzanuu npomexyrounoit arrecranud B J0/IJOT moryt OBITH HCIOIB30BaHbI
cenyromue GOpMEI:

1.Vcrno B J1OT - B hopme ycTHOrO OTBETa HAa TEOPETUUECKUE BOMPOCHI M PELICHUS 3a/1a4U
(ketica).

2. Ilucemenno B CZAO ¢ NpOKTOPUHIOM - B (hOpME MUCHbMEHHOI'O OTBETa Ha TEOPETUUECKUE
BOIIPOCHI U peUIeHUs 3a1a4H (Keiica).

3. TectupoBanue B CJ1O ¢ IpOKTOPUHIOM.

Tunosbie BOIPOCHI HA IK3aMeHe:

1. [TepBooOpasHas u e€ CBOMCTBA.
2. HeonpenenénHelil HHTErpall, €ro CBOMCTBA U TEOMETPUUYECKUN CMBICI.
3. CoiicTBa HEOMPEIETEHHOTO UHTETPpaa.
4. MeTozibl MHTEIPUPOBAHUS B HEOTIPEAECIEHHOM HHTErpajie: HEOCPEACTBEHHOE HHTETPUPOBAHUE U
3aBeJIeHHE MO 3HaK Ju(depeHuana.
5. Meroasl MHTErpUPOBaHUs B HEONIPEACIEHHOM NHTErpaJle: 3aMeHa IIEPEMEHHOM.
6. MeTopl MHTETPUPOBAHUS B HEOIIPEIEIEHHOM UHTETpalle: UHTETPUPOBAHUE 110 YACTSM.
7. Pa3noxxenue panroHaabHON ApoOH Ha MpocTeiiue Ipoou.
8. MeTo/ pa3iokeHus NpaBUIbHOM pallMoOHAIBHOM IpoOH Ha CyMMY MpocTeHmux apo0eit.
9. nTerpupoBanue NpocTeNINX paliiOHAIbHBIX JPOOei.
10. UaTerpupoBanue HEKOTOPBIX UPPALMOHATIBHBIX QYHKIMI U TPUTOHOMETPUYECKHUE MTOICTAHOBKH.
11. UnTerpupoBanue TPUroHOMETPHUUECKUX (QYHKIUH.
12. UnTerpupoBanue nudpepeHnaisHoro OMHOMA.
13. Onpenenénnspiii uaTEerpan. OCHOBHBIE ONIPEACICHUS.
14. CpoiicTBa ONpeenEHHOr0 NHTETpaa.
15. 'eomeTprueckuii CMBICI ONPEAEIEHHOTO HHTErpasa.

16. YcnoBus cyiiecTBOBaHUs ONPEAEIEHHOIO UHTErpaa.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Meroasl HHTETPUPOBAHHUS B ONIPEAEIEHHOM MHTErpaJle: 3aMEHa IIEPEMEHHOM.
Meroasl HHTErPUPOBAHHUS B ONIPEACIEHHOM HHTErpalle: UHTETPUPOBAHUE 110 YACTSIM.
Hecob6cTBeHHbIl MHTErpait 1-ro posia ¢ 6€CKOHEUHBIMU MIPEAeIIaMH.
Hecob6cTBeHHBIN MHTErpall 2-ro pojia ¢ 0ECKOHEUHBIMH Pa3phIBaAMHU.
Wuterpansl o obnactu. Ilpumepsl HHTETpajIoB MO 00IaCTH.

CBoiicTBa HHTETPAIOB 1O OOJIACTH.

JBoiiHoit uaTerpai. Onpenenenue. ['eoMeTpuuecKuii CMBICIL.

Brruncnenue JBOMHOrO HHTErpaia B JEKapTOBOM CHCTEME KOOPAHMHAT.
KpuBosuneiinbie KoopauHaThl. SkoOuaH.

3aMeHa IepeMEHHON B IBOMHOM HHTerpaie. SIkoOuaH B OJSPHON CUCTEME KOOPAMHAT.
Brruncnenue JBOMHOIO HHTErpana B MOJIAPHONW CUCTEME KOOPIUHAT.

Tpoiinoit unterpan. Onpenenenue. I'eoMeTpuiecKuil CMBICIL.

Brluncnenue TpoHHOro MHTErpaja B J1€KapTOBOM CUCTEME KOOPAMHAT.
DJEMEHT NPOCTPAaHCTBEHHON 00J1aCTH B KPUBOJIMHEWHBIX KOOPAUHATAX.
3aMeHa IEPEMEHHOH B TPOMHOM MHTETpaJIe.

Yucnosslie psaabl. OCHOBHBIE ONPEICIICHUS.

CBolicTBa CXOASIINXCS YUCIOBBIX PSI/IOB.

Heo0OxonuMplii mpu3HaKk CXOJUMOCTH YUCIOBOIO Psijia.

JloctaTouHble MPU3HAKU CXOAUMOCTH PSIOB C ITOJIOKUTEIbHBIMH WICHAMHU.
3Hakouepenyroumecs psaabl. [Ipusnak JleitOnuma.

3HaKonepeMeHHbIE psAibl. AOCOIOTHAS U YCIIOBHASI CXOAMMOCTH.
@yHKIMOHANIbHBIE psAJIbl. OCHOBHBIE ONIPEAETICHUS.

Teopema AGens.

O06nacTh CXOAMMOCTH CTENIEHHOT'O psja.

Pangnyc cXxoQuMOCTH CTENEHHOTO psija.

CBoiiCTBa CTENIEHHBIX PSIOB.

Paner Teitnopa n Maknopena. OCHOBHBIE OIIpEAETICHUS.

Teopema o paznoxenuu ¢pyHkuuu B pan Teitnopa.

PaznoxeHne oCHOBHBIX (DYHKIUH B CTEIIEHHBIE PSIIbIL.

Brluncienre CTeneHHbIX PSAAO0B C 3aJaHHOU ITOTPENIHOCTBIO.

[IprMeHeHne CTENEeHHBIX PAOB K MPUOINKEHHOMY BHIYMCICHUIO 3HAYCHUS] PYHKIIUH.

HpI/IMCHeHI/IC CTCIICHHBIX PAOOB K HpHGHI/I)KCHHOMy BBIYUCJICHUIO UHTCTpAJIA.
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TunoBblie KOHTPOJIbHBIC 3aJaHUA HA IK3aAMEH:

1. BeruucauTh uHTErpan :
[ dx
aV1 —x3

2. BBIYMCIUTH UHTETpAl
[xin(1-x)dx
3. BeruuciauTh UHTErpal

dx
(x—1D2%(x-3)(x+4)

/

4. BBIYMCIUTh UHTErpall

dx
5—4sinx+ 3cosx

/

5. BIUMCIUTh UHTETpAI
Y
f(x —1)cosxdx
0

6. Beruucauts uHTErpa [

7. UccnenoBath CXOOUMOCTh Psijia

8. UccnenoBarh CXOAUMOCTh psijia

9. Haiitu 06;1acTh CXOAMMOCTH psiga

(o]

D"(x—-1D"
2n

n=1

10. TIoMEeHSITh MOPSIOK HHTETPUPOBAHHUS
1 vy
f dy [ Fooy)dx
0 y

11. Beruncnuth JBOMHON MHTETpa
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iny

2
fdyf e*dx
1

0

12. BeuucianTh JBOMHOW UHTETPall

JI,J1+x?+y2dxdy , rne D —uersepts kpyra x* + y* < 1

4.MeTtoanuyeckue yKa3aHus s 00y4alOIUXCS 110 0CBOCHHIO JHCIMIIIMHBI

IIpucrynas x uzydenuto nqucuuiuivabl Ol 10 MaremaTuueckuii aHanus, CTYAEHT JOJIKEH
03HAKOMUTHCS C COJIepKaHueM JaHHOH «Paboyeii yaueOHOW MporpaMMbl JUCIUIIIMHBD) C TEM, YTOOBI
UMEeTh YETKOE MPEeICTaBIEHUE O CBOEH pabore.

N3yuenne AUCHUILUIMHBI OCYIIECTBISIETCS Ha OCHOBE BBIIAHHBIX CTYJEHTY IIperoiaBaTesieM
pEeKOMEHJalMi MO BBINOJHEHUIO BCEX 3a/laHuil, NpPEeIyCMOTPEHHBIX Y4YeOHBIM IIJIAHOM U
IIPOrpamMMoi.

B nepByto ouepep HEOOXOUMO YSICHUTD LI€JIb U 33J1a4M U3y4aeMOW JUCLMILIMHBL, OLICHUTh
00beM MaTepuaia, OTBEAEHHOTO ISl U3YUEHHsI CTYI€HTaMH CaMOCTOSTENIbHO, 10100paTh OCHOBHYIO
U JIONOJHUTEIbHYIO JIUTEPATypy, BBIIBUTh Haubojee BaKHbIE MPOOJEMBbI, CTOSALIME 110 BOIPOCAM
M3y4aeMOW TUCIUILINHBIL.

BrinonHenue 3a1aHuii OCyIIECTBISETCS B COOTBETCTBUM € YYEOHBIM IJIAHOM U IPOrPaMMOH.
OHM JOJIKHBI BBINOJHATECS B COOTBETCTBUU C METOJUYECKUMH PEKOMEHIALUSAMM, BbIJIaHHBIMU
IpernojiaBaTesieM, U Mpe/ICTaBIeHbl B yCTAHOBJIECHHBIE IPEI0IaBaTeIeM CPOKH.

N3y4asi mepBOMCTOYHUKH, 11€J€CO00pa3HO KOHCHEKTUPOBATh TOT MaTepual, KOTOpBIH He
COOOIIANICS CTYJICHTaM Ha JICKIUAX.

Ha 3aHATHSX JEKIMOHHOIO U MPaKTHUYECKOTO XapaKTepa CTYAEHTaM JjIsl paboThl TpeOyeTcs:

TETpadb Ui 3allMCH JIEKIMH U 3aJaHUH.

5 YueOnas guTeparypa u pecypchbl HH(POPMALMOHHO-TEJEKOMMYHUKALIMOHHONH CeTH
«HuTepHeT

OcHoBHas1 JIUTepaTypa
1. bapun, M. W. MaremaTiueckuii aHanu3 : Y4eOHHMK M NPAKTUKYM Ui CpPEIHEro
npodeccnonanbHoro obpaszoBanust / W. W. baBpuH. — 2-e wm3m., ucnp. u jmom. — Mocksa :
WznatenberBo FOpaiir, 2025. — 327 ¢. — (IIpodeccuonanbroe oopazoBanne). — ISBN 978-5-534-
18667-3. — Texkct : snekrponHbl // OOpa3oBatenvHas miuardopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/561218 (nara obpamenus: 15.11.2025).
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2. lllarun, B. JI. Marematudeckuii aHanu3. ba3oBble MOHATHS : Y4EOHHMK ISl CPETHETO
npodeccuonansHoro odpaszosanus / B. JI. Illarun, A. B. CokonoB. — Mocksa : M3natenbcTBo
IOpaiir, 2025. — 245 c. — (Ilpodeccuonansuoe odpaszoBanue). — ISBN 978-5-9916-9072-0. —
Texkcr : oanmektponHbii // OOpasoBarenbHas tuiatrpopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/562317 (nara obpamenus: 15.11.2025).

JlonotHUTeILHAS JTUTEPaTypa
3. Cagouuuas, . B. Maremarudeckuii aHaau3: ONpeAeICHHBI HHTETPa : Y4eOHOE MMocoOue s
cpenuero npodeccronansHoro obpaszosanus / . B. CagoBauyas, E. B. XopommunoBa. — 2-¢ u3j.,
nepepad. u gom. — MockBa : UsnarensctBo FOpaiit, 2025. — 430 ¢. — (IlpodeccuonanpHoe
obpaszoBanmue). — ISBN 978-5-534-20656-2. — Tekcr : snexrponHsid // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558521 (mara obpamenus: 15.11.2025).
4. Capoanyas, 1. B. Marematnueckuii ananums. Ilpexen m HempepbhIBHOCTH (YHKIHUU OIHOM
MIEPEMEHHOM : YIeOHUK I cpenHero npodeccuonansHoro oopazosanus / M. B. Cagosaunyas, T. H.
domenko ; mojx obmel pemakumeir B. A. Unbuna. — 2-e¢ m3z., mepepad. u jon. — Mocksa
UznatensctBo FOpaiit, 2025. — 115 ¢. — (IIpodeccuonansuoe o6pazopanue). — ISBN 978-5-534-
08474-0. — Tekcrt : snektponHbid // OOpa3oBarensHas 1uiardpopma lOpaiit [caiit]. — URL:
https://urait.ru/bcode/563768 (nara obpamenus: 15.11.2025).
5. XopommnnoBa, E. B. Martemaruueckuil aHallu3: HEONPEICICHHBI HMHTErpan : y4eOHMK s
cpennero npodeccuonabHoro odpazosanus / E. B. XopommioBa. — 2-¢ usj., nepepad. u A0, —
Mocksa : UznatenserBo IOpaiit, 2025. — 184 ¢. — (IIpodeccuonanproe odbpazosanue). — ISBN
978-5-534-06949-5. — Tekct : amekrponHbIit // OOpazoBarenpHas iatdpopma IOpaiit [cait]. —
URL: https://urait.ru/bcode/559326 (mara obpamenus: 15.11.2025).
6. MakcumoBa, O. JI. OcHOBBI MaTeMaTHYECKOT'O aHAIM3a: YUCIIOBBIE PABI : yueOHOE MOCoOue I
cpennero mnpodeccuonanbHoro obpazoBanust / O. JI. MakcumoBa. — MockBa : M3naTensCcTBO
FOpaiit, 2022. — 100 c. — (ITpodeccuonansroe odpazoBanue). — ISBN 978-5-534-08227-2. —
Tekcr : onektpoHHbli // OOpasoBarenbHas minargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/494347 (nara obpamenus: 15.11.2025).

6 MartepuajabHo-TexHHMYecKasi 0a3a, MH(OPMAIMOHHbIE TEXHOJIOTHH, MPOrPaMMHOeE

o0ecnmeyeHue u HH(l)OpMaIII/IOHHbIe ClIPaBOYHBIC CUCTEMbI

Peanuzanust mporpaMMbl  AMCUMIUIMHBI — TpeOyeT Haiuyus ydyeOHOro KaOHHeTa

«MareMaTH4eCKIX JUCIUILTHHY.
Obopyoosanue yuebrnoco kabunema:

- MOCaJOYHBIC MCCTA 110 KOJIMYUCCTBY 06yqa101111/1xc51;

24



- pabodee MecTo mpenogaBaTens (CTom, cTyl, Kadenpa);
- KJIacCHas JIOCKa ¢ TpeMs pabournMU MOBEPXHOCTSAMHU.

Texnuueckue cpedcmea 0OyueHus - npe3eHmayuoHHoe 060pyo008aHue:
- HarJIAgHbIe TOCOOMS Ha MH(OPMALIMOHHBIX CTEHJaX B ayIUTOPUU;
- HOYTOYK (KOMITBIOTEP) C JIMIIEH3MOHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;
- MYJIbTUMEIUAIIPOCKTOP;
- KOJIOHKH.

- IporpaMMHoe obecrieueHne — O(UCHBIHN MaKeT, mIar(opma a1 MPoBEICHNUS OH-TalH 3aHATHH.

bazvl 0annvix, ungopmayuonno-cnpagoyHsie u NOUCKO8ble CUCEMbL
1. www.biblio-online.ru —Dnektponno-oudauoreunas cucrema [IbC] HOpaiir.
2. http://www.iprbookshop.ru — Dnekrporno-6ubnuorednas cucrema [DBC] «Iprbooks»
3. https://e.lanbook.com - DiekrponHo-6MbMMOTeYHAs crucTeMa [DBC] «Jlauby.
4. http://elibrary.ru/ - Hayunas snekrponnas oudanorexaElibrary.ru.
5. https://new.znanium.com DnexkTpoHHO-0MOIMoTeyHas cucreMa [DbC] «Znanium.comy.
6. https://dlib.eastview.com — Mudopmannonnsiii cepuc «EastView.

7. https://www.jstor.org - Jstor. TTosnHbIe TEKCThI HAYYHBIX JKYPHAJIOB M KHUT 3apyOe)KHBIX
U3/1aTeNbCTB.
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