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1. Ileaan ocBOEHHA TUCHHUILIMHBI

K ocHoBHBIM meJdaM OCBOCHHS IUCHHIIIMHBI «MaremMaTU4eCKUN aHaIu3» ciaecaycer
OTHCCTH.:

J BOCIIUTAHHE Y CTYJICHTOB OOIIEH MaTeMaTHYCCKON KyJIbTYPHI;

J npruoOpETEHUE CTYICHTAMH ITUPOKOTO KPyra MaTeMaTHICCKUX 3HAHUH, YMCHUN
Y HaBBIKOB;

J pa3BUTHE CIIOCOOHOCTH CTYJISHTOB K HWHAYKTHBHOMY W JICTyKTHBHOMY
MBIIIJICHAIO HAPSAY C Pa3BUTHEM MAaTeMaTHICCKOW UHTYHUIINH;

J YMEHHE CTyJICHTAMHU Pa3BUBATh HABBIKH CAMOCTOSTSIIBHOTO U3yUCHUS yIeOHOU
1 HAyYHOU JIMTEepPaTypPhl, COJACPIKAIICH MaTeMaTHICCKHE CBEIACHHS M PE3yJIbTAThL;

o dbopmupoBanne y  crygaeHTa  TpeOyemMoro  Habopa  KOMIIETEHITWH,

COOTBETCTBYIOIIIMX €r0 HAMPABIECHUIO TOATOTOBKM M O0OECIEUMBAIOIIMX €ro
KOHKYPEHTOCIIOCOOHOCTb Ha PBIHKE TpyZa.

K ocHOBHBIM 3a1ayaM OCBOCHUS TUCIUIUIMHBI « MaTeMaTUueCcKuil aHaIu3 ClIeyeT
OTHECTH:

° OCBOEHHUE CTYAICHTaMU OCHOBHBIX MOHSATUH, METO/I0B, POPMUPYIOLINX OOIIYIO
MaTEeMaTHYECKYIO MOATOTOBKY, HEOOXOAUMYIO JIJIsl yCIEIIHOTO PEILIEHUS TPUKIIaIHbIX
3aj1ay;

° HOJTOTOBKY CTYJCHTOB K JAESITEIbHOCTH B COOTBETCTBUU C KBATU(PUKATMOHHON
XapaKTEpPUCTHKON OakaiaBpa 1o HaIpaBJiIEHUIO, B TOM YKciie (GOPMUPOBAHUE YMEHHIA
HCIIOJIb30BaTh OCBOCHHBIE MAaTEMaTUYECKHE METOAbl B  MNpodecCHOHATBHOU
NEeSATENBHOCTH.

2. Mecto nucnuninnbl B cTpykrype OOII 6akanaspuara

Jucnummmaa «MaTteMaTH4ecKUii aHalin3y» BXOJHUT B 00513aTENIbHYIO YacTh B pa3fen |
MaremaTtudeckas moaAroToBka. Ee n3yduenue odecneuynBaeT u3yueHue JUCIUTIINH:
B ocnosnou uacmu.

. JluckpeTrHas MaTreMaTHka;

° OcHaoBsl UKT.

B uacmu, popmupyemoti yuacmuuxamu oopazosamenbHbix OMHOUEHUI:

° OCHOBBI TPOTPAMMUPOBAHUSI;

AJITOPUTMHUYECKOE MPOTrPAMMHUPOBAHUE;

KommiexcHas matemarvika u quddepeHiyanbable ypaBHEHHUS;

Teopust BEpOSTHOCTEM;

dusuka.

3. IlepeueHb MIaAHNPYEMbIX Pe3yJIbTATOB 00YUYeHHSs 0 JUCHHUILIUHE,
COOTHECEHHbIE € IVIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOCHHMS 00pPa30BaTe/IbHOMI
NporpaMmal

B pe3ynbpTate ocBOEHUS MUCLUILUIMHBI y oOydaromuxcs (GOpMUPYIOTCS CIEIyIOIINe
KOMIIETEHIIMM U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOLIUE Pe3yIbTaThl OOYUYEHHs KaK



sTan (GOPMHUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIIHIA:

Kon B pesyabTare ocBOeHUs IlepeyeHb MIAHMPYEMBbIX
KOMIIETEHIMU o0pa3oBaTebHOI pe3yJbTaToB
NMpPOrpaMMabl 00y4eHUs 10 AUCHUILINHE
o0y4arouuiics J10J1KeH
00J121aTH
YVK-1 Cnoco6eH oCyIeCTBIATh 3HATh:
MOUCK, KpUTHYECKui aHanu3 | OCHOBHBIE  HAaydyHble  TMOAXOABI K
U CUHTE3 UH(pOpMAIUH, OTpPEJICTICHUIO, UHTEpIIpeTaluu n
MPUMEHATH CUCTEMHBII PaHXUPOBAHUIO uHpopManuu,
MOAXO/ IJIsl PEIICHUs Tpedyemoii IS pereHus 3a1a4
IIOCTaBJIECHHBIX 3aJa4 aHATTUTUYCCKONH T€OMETPUU U BEKTOPHOM
anreOpsl;
YMmerTh:
Boimensatb, KpUTHYECKH OICGHUBATh W
CHUCTEMAaTU3UPOBATh HAy4HYIO
uH(popMalnio, u3deras aBTOMaTHYECKOTO
MPUMEHEHHsI CTAaHIAPTHBIX (opMylT u
MIPUEMOB TIPH PEIICHHUH 3a]1a4;
Baaners:
MeTonukon paboTHI C b1 (S (0):10)7%
nHpopMalue u crmocodamMu MPUMEHEHUS
COBpEMEHHBIX, Hauboisiee 3(PPEKTUBHBIX
TEXHOJIOTHH.
OIIK-1 CriocoOeH TpUMEHSTH 3HaTh:

€CTCCTBCHHO-HAYYHBIC U
0OI1IIeUH)KEHEPHBIE 3HAHUS,
METO/bI MATEMATHYECKOTO
aHajJu3a U MOJICITUPOBAHUS,
TEOPETUICCKOTO U
AKCIIEPUMEHTATEHOTO
HCCIICOBaHUS B
npodeccuoHaIbHOM
EITEIbHOCTH

OCHOBBI  BBICHICH MaTEMaTHKH,
WH(POPMATHUKHU U IPOTPAMMHUPOBAHUS;
YMerh:

Pemarts CTaHIApPTHbIE
npodeccuoHaIbHBIC 3a/1auu c
MIPUMEHEHHEM €CTECTBEHHOHAYUYHBIX
u OOIIEeMHKEHEPHBIX 3HAHU,
METOJIOB MaTeMaTHYECKOTO aHAIn3a 1
MOJICIUPOBAHHSL.

Buaaners:

CrocoOHOCTBIO MPUMEHSTh
€CTECTBCHHOHAYYHBIE u
OOIIIEeNH)KEHEePHBbIE 3HAHUS, METOJIbI
MaTeMaTHU4YEeCKOTO aHajm3a u
MOJCIUPOBAHUS, TECOPETHUUECKOTO U
AKCTIEPUMEHTAIBHOTO HCCIIEAOBaHUS
B nIpoeccuoHaNbHON eI TEIbHOCTH.

4. CTpyKTYypAa U coepkaHue JUCHUIIIMHBI




OO0masi TpyJ0€MKOCTh AUCITUIUITMHBI COCTaBIsieT 4 3a4eTHBIX CIUHUILI, T.e. 144
aKaJIeMUYECKHX Yaca (M3 HUX 72 yaca — caMOCTOsITeIbHasl padoTa CTYJICHTOB).
Pazienbl qucruruinabel «MaTeMaTHUeCKU aHaau3» M3ydaroTcs Ha TEPBOM Kypce B
IIEPBOM ceMmecTpe:, (hopMa KOHTPOJIS - SK3aMEH.

CtpykTypa U cojep)KaHHE AUCIUILIMHBI «MaTeMaTuuecKui aHalu3» MO CPpOKaM M
BUJIaM paboThI oTpaskeHb! B [Ipunoxenun 1.

Coneprxkanue pa3ieioB JUCHUILIHHbBI

Neo . KoanuecTBo CeMmecTpsl
Bun yueOHo# padoThI
n/n 4acoB 1 cemecTp
1 | AyautopHble 3aHATHSA 72 72
B Tom uucne:
1.1 | Jlekuuu 36 36
1.2 | CemuHapCKHe/PAKTHUECKUE 3aHITUS 36 36
1.3 | JJaGoparopHbie 3aHATHUS - -
2 | CamocrosiTesibHasi padoTa 72 72
B Tom uucne:
2.1 | BeimosiHEHWE TOMAITHUX 33 aHHMA 36 36
2.1 | BeimonHeHune pacyeTHO-rpaduyecKux padboT 36 36
3 [IpomexyTouHAasi aTTECTALMA
DK3amMeH + +
Uroro: 144 144

5. O0pa3zoBare/ibHbIE TEXHOJIOTHM, IPUMEHsIeMbIe IIPH OCBOCHUH JUCIUIIJIMHBI

Meroauka npenoaBaHus AUCHUILINHBI «MaTeMaTUYeCKUN aHalnu3» U peanvu3anus
KOMIIETCHTHOCTHOTO  TOAXOJIa B  M3JIOKEHUMM UM  BOCHPUITHU  MaTepuasa
MPeyCMaTPUBAIOT HUCIIOJB30BAHUE CIICIYIOMMX AKTUBHBIX M MHTEPAKTHBHBIX (PopM
MPOBEJICHUSI TPYMIOBBIX, UHANBUIYATbHBIX, ayJAUTOPHBIX 3aHATUM B COYETAHUU C
BHEAYIUTOPHON paboTOM C 11eJIbI0 (POPMHUPOBAHUS U PA3BUTHUS MPOPECCHOHATBHBIX
HaBBIKOB 00YUaIOIINXCS:

o 3alUTa ¥ WHAWBHIyabHOE OOCYXKICHHE BBIMOJHAEMBIX 3TaloB PacyeTHO-
rpaduueckux pador;

o NPUBIICYCHHE JTYUIIUX CTYACHTOB K KOHCYJTbTUPOBAHUIO OTCTAIOIINX;

o MOJrOTOBKA, MPEJCTABICHUE M OOCYXJACHHE Mpe3eHTAlMid Ha CEeMHHAPCKUX
3aHATHSX;

o OpraHu3alys U MpPOBEJECHUE TEKYLIEr0 KOHTPOJISA 3HAHUN CTYJIEHTOB B (popme
0JIaHKOBOTO TECTUPOBAHUS;

o UCIIOJIb30BaHWE MHTEPAKTUBHBIX (OPM TEKyIIero KOHTpossi B  Qopme
ayJIMTOPHOTO U BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;

o UTOTOBBIA KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE MO MaTeMaTHKE C Y4eTOM

PE3YJIbTATOB BLIINMOJIHCHNA CaMOCTOATCIIbHBIX pa60T.




6. OueHovHbIe cpeacTBa AJIsl TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTeCTAUMH 10 MTOraM 0CBOCHUSI TUCHHUILJIMHBI U Y4eOHO-
MeTOAN4YecKoe odecneyeHue cCaMoOCTOsITeIbHOI paboThI CTYACHTOB

B IIponecce O6y‘I€HI/I5{ Ha IICPBOM KYPCC HCIIOJB3YIOTCA CICAYIOIMUC OLICHOYHBLIC
(I)OpMBI CaMOCTOSITCIIbHOM pa6OTBI CTYACHTOB, OICHOYHBIC CPCACTBA TCKYILICTO
KOHTPOJIA YCIICBACMOCTHU U IMTPOMCIKYTOYHBIX aTTeCTaHI/IfIi

- ABe pacueTHO-TpaduyecKue padoTsbl.

PacuerHo-rpaguueckasi padora Ne 1 no HHTerpaJbHOMY HCYHUCICHUIO.
KpaTkoe copep:kanue u 3Tamnbl pacdeTHO-TpaduiecKoi paboThI:

o Mertoabl uHTErpUpoBaHusl. BerurciieHne HeonpeIeIeHHbIX HHTErPajloB.
o [IpunoxxeHus: onpeAeIeHHbIX NHTErpaioB. MccaenoBanme cxonumMoCcTi
HECOOCTBEHHBIX UHTETPAJIOB.

PacuerHo-rpaguuyeckast padora Ne 2 no psigam.
KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-TpapuuecKoi paboThI:

o HccenenoBanue CXOAMMOCTH YUCIIOBBIX PSIOB.

o HccnenoBaHue cX0QUMOCTH CTENEHHBIX PSAAOB. Paznoxkenue pyHKIuii B
CTEIICHHBIE PS/BI.

o Pa3znoxenue ¢pyHkuuu B psag Oypre.

OuLeHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIA YCHEBAEMOCTH BKIIOYAIOT KOHTPOJBHBIE
BOIIPOCHI M 3ajaHusi B (hopme OJIAHKOBOIO TECTUPOBAHUS AJII KOHTPOJISI OCBOEHUS
oOy4JarouMMuUcs pa3aesioB TUCUUIUINHBL, TprueM PI'P.

OOpa3ipl TECTOBBIX 3a7aHuil, 3aganuii PI'P, KOHTpOIBHBIX BONPOCOB U 3aJJaHUM IS
NPOBEICHUS TEKYLIEro KOHTPOJs, SK3aMEHAIIMOHHBIX OWJIETOB NPUBEIEHBI B
[Tpunoxenun 2.

6.1. @oHJ OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTALUMN
o0yuyaromuxcs mo JucuuIInHe «MareMaTuyecknii aHATU3»

6.1.1. TlepeyeHb KOMIETEHIHIT ¢ yKA3aHUEM 3TANOB UX (OPMUPOBAHUS B
npouecce 0CBOEHHsI 00Pa30BaTe/ILHOI MPOrPaMMBbI.

B pe3ynbTaTe 0CBOCHUS TUCHUILIUHBI POPMUPYIOTCS CIEIYIOLUE KOMIIETEHIIUN

Kon B pesyabTare ocBOeHUs IlepeyeHn MUIAHMPYEMBIX
KOMIIeTeH UM oOpa3oBareJbHOM pe3yJibTaToB
NporpaMmalI 00y4YeHHUs MO0 AUCHHUILINHE
00yJarIuiics 10/KeH
00J121aTh
YK-1 CniocoOeH OCyIEeCTBIATh 3HaTh:
ITIOUCK, KpI/ITI/IquKI/Iﬁ aHaJIn3 OcCHOBHEIE HAay4YHBIC I10AX0 bl K




U CUHTE3 MHGOpMaLIUH,
MPUMEHATH CUCTEMHBII
MOAXO/ JIsl PEIICHUS
MIOCTaBJIEHHBIX 3a7a4

OTIpe/IeNICHUIO, UHTEPIIpETAIIH u
PaHXUPOBAHUIO uH(pOpMaLnH,
TpeOyemMoil  nisi  pemieHus — 3aaad
AQHAIUTUYECKON TeOMETPUU M BEKTOPHOM
anreOpsl;

Ymersn:

Boigensatb, KpUTHUECKH OIICHUBATh U
CHUCTEeMaTH3UPOBATH HAYYHYIO
uH(popMalnIo, U30eras aBTOMaTHYECKOTO
OpPUMEHEHHs] CTaHIApTHRIX (opMyn
IIPUEMOB TP PELICHUU 3a]1aY;

Baaners:

Metonukoid  paboTel ¢ JI€JOBOM
uH(popManue U cnocodamMu MPUMEHEHUS
COBpPEMEHHBIX, HambOosiee 3(P¢EeKTUBHBIX
TEXHOJIOTHIA.

OIIK-1

CniocoOeH TpUMEHSTh
CCTECTBCHHO-HAYUYHBIC U
0OI1IIeNH)KEHEPHBIE 3HAHUS,
METOJIBI MATEMATHYECKOTO
aHaJIM3a ¥ MOJCIIMPOBAHUS,
TEOPETUYECKOTO H
AKCIIEPUMEHTAITEHOTO
HCCIIENOBAHUS B
npodeccruoHaNbHOM
JESITELHOCTHA

3HarTh:
OCHOBBI ~ BBICIIEH  MaTEMATHKH,
WH(OPMATHKH U TPOTPAMMHPOBAHUS;
YMmertn:

Pemratp CTaHJapTHBIC
poeCCHOHAITBHBIC 3a71auu C
NPUMEHEHHEM E€CTCCTBCHHOHAYYHBIX
u OOIIEUHKCHEPHBIX 3HaHUH,
METOJIOB MAaTEMAaTHYECKOTO aHAIIN3a U
MO/ICITUPOBAHUS;

Baanersn:

CrocoOHOCTBIO MPUMEHSTh
€CTeCTBEHHOHAYYHBIC u

OOIIeNHKCHEPHBIE 3HAHUS, METOIBI
MaTeMaTUYEeCKOTr0 aHanmm3a U
MO/JICIUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO HWCCIIEIOBAHUS
B IIpoeccroHaNbHON JesITEIbHOCTH.

B nporuecce ocBoeHusi 00pa3zoBaTeIbHOM MPOrpaMMbl JaHHbIE KOMIIETEHLIMU, B TOM
YHUCJI€ WX OTHEIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS MO3TAHO B XOAE OCBOEHUS
00y4aroUMMUCS TUCUUILTMH (MOYJIEH ), MPAKTUK B COOTBETCTBUU C YUEOHBIM TUIAHOM
Y KaJeHJIapHbIM TpauKoM y4eOHOT0 mpoliecca.

6.1.2. Onucanue moka3zarteJsieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIIUIA,
(GopMHUpPYEMBIX 10 HTOraM O0CBOEHHS JHCHHILTHHBI, OMMCAHNE KA
OLlEHHBAHMSI




[Toxazarenem OlLIEHMBaHWS KOMIIETEHIIMH Ha PA3IUYHBIX 3Tanax ux (GOpMUPOBAHUS
ABJIIETCS JOCTM)KEHHE OOYyYarolMMHUCA IUIAHUPYEMBIX PpEe3yJlbTaTOB OOYyYEHHs II0

MUCIUILIINHE.

YK-1

Cnoco0HOCTH K KPUTHYIECKOMY aHA/IM3Y U OHEHKE COBPEMCHHBLIX HAYYHBIX }IOCTHH(EHHﬁ,

Ir¢eHEPpUPOBAHUI0 HOBBIX Hlleﬁ IIPpHA peHICHUHU MCCICA0BATC/IBCKUX U NMPAKTHYECCKHX 3ajia4, B TOM
Y€ B MCKIUCHUILIMHAPHBIX 00J1aCTHAX.

Kpurepum oneHuBaHus

IToka3zareJib > 3 4 5
YK-1.1 3uars: ®parMeHTapHbIE Henonusle 3HaHuA CdopmupoBannsie, | ChopmupoBaHHbIE
OCHOBHbBIE Hay4YHbIE 3HaHUA ocobeHHoCTel HO COZIeprKalle U CUCTEMAaTH4ECKHe
MOIXO/IBI K ocobeHHOCTEH MIpeICTaBICHUS OTIeNbHBIE TPOOEbl | 3HAHUS
OIIPEIETICHHUIO, MIPEIOCTABICHUS pe3yNbTaToB 3HAHUS OCHOBHBIX 0cobeHHOCTEH
HMHTEPIIPETALNN U pE3yNIBTaTOB Hay4HOU ocoOeHHOCTeH MIPEICTaBICHUS
PaHXKHPOBAHUIO Hay4YyHOU JIeSITeNIbHOCTU B NIpeCTaBICHUS pe3yNIbTaToB
WHPOPMAITUH, JIeSITeIbHOCTH B YCTHOH U pe3ynbTaToB Hay4HOU
TpeOyemon ams YCTHOM H MUCbMEHHOH GopmMe, | HaydIHOH JEATCIIBHOCTH B
pemeHus NUCbMEHHOH Qopme | mpu pabote B JESATENBHOCTH B YCTHOH U
[IOCTaBJICHHOU POCCUICKUX U YCTHOU U MUCBMEHHOHN opme
3aJJa4H. MEXIyHapOJHBIX MUCbMEHHOH QopmMe | mpu pabote B
KOJUJIEKTHUBAX npu paboTe B POCCHUHCKUX U
POCCHUHCKUX U MEXTyHapOIHBIX
MEXKTyHapOIHBIX HCCIIEI0BATEIbCKUX
HCCIIEIOBATENBCKUX | KOJJIEKTUBAX
KOJUIEKTHBAxX
YK-1.2 Ymetsb: ®parmeHTapHOe B nenowm ycnemnoe, | B nemom ycnemsoe, | YcnemHoe u
Cnenosath HOpMaM, | clefOBaHUE HO HE HO coZieprKaliee CUCTEMAaTUYECKOE
MIPUHSATHIM B HAYYHOM | HOPMaM, IPUHATBIM | CUCTEMaTH4ecKoe OT/eNbHBIE IPOOENBI | ClIeI0BaHUe
oOIIeHnn npy paboTe | B HAYYHOM OOIICHUH | CIIEIOBaHUE YMEHHE CIIeI0BATh HOpMam, MPUHITHIM
B POCCUICKHUX U npu paboTe B HOpMaM, PUHATBIM | OCHOBHBIM HOPMaM, | B HAyYHOM
MEXTyHapOJHBIX POCCHICKUX H B HAy4YHOM MIPUHSTHIM B oO1mieHun, ams
HCCIIEIOBATEIBCKUX MEXTyHapOIHBIX OOIIeHUH TIPU Hay4YHOM OOIICHUH | YCHEITHOW paboThl
KOJIJIEKTHBAX C LIE€JbI0 | UCCIIENOBATENbCKUX | paboTe B npu paboTe B B POCCHUICKHUX U
pelIeHns Hay4YHbIX U | KOJIJIEKTHUBAX C POCCHUICKUX H POCCHUHCKUX U MEXTyHapOIHBIX
Hay4HO- LENBI0 PEIICHUS MEXTyHapOJHBIX MEXIyHapOIHBIX HCCIIEI0BATEIBCKUX
00pazoBaTeIbHbIX HAy4YHBIX 1 HAYYHO | MCCIENOBATENBCKUX | UCCIEAOBATENbCKUX | KOJJIEKTHBAX C
3a1a4 00pa3oBaTeIbHbBIX KOJJIEKTUBAX C KOJUIEKTUBAX C LENbI0 PEIICHUS
3a1a4 LEJIBIO PELICHUs EJBIO PEeIIEeHUS Hay4YHBIX ¥ HAy4HO-
HAYYHBIX M HAYYHO | HAyYHBIX U HAYYHO | 0Opa3oBaTelbHbBIX
00pa3oBaTeIbHBIX 00pa30BaTeIbHBIX 3aj1a4
3a1a4 3a1a4
YK-1.3 Baagers: ®parMeHTapHOE B nenowm ycnemnoe, | B nenom ycnemsoe, | YcnemmHoe u
HABBIKAMHU aHAJIU3A | IPUMEHEHUE HO HE HO CHUCTEMATHYECKOE
OCHOBHBIX HABBIKOB aHAIH3a CHUCTEMAaTHYeCKOe COTIPOBOXKAIOIIEECs | MPUMEHEHHE
MHPOBO33PEHYECKUX | OCHOBHBIX MIPUMEHEHNE OTJIENbHBIMH HaBBIKOB aHAIN3a
Y METOOJOTHYECKUX | MHPOBO33PEHYECKNX | HABBIKOB aHAIN3a ommnOKamMu OCHOBHBIX
npobiem, B.T. 4. u OCHOBHBIX [IPpUMEHEHUE MHUPOBO33PEHYECKH
MEXIUCLIUIUIMHAPHOT | METOJOJIOTHYECKUX | MHUPOBO33PEHUECKUX | HABBIKOB aHAIN3a XH
0 XapakTepa, npobiiem, B T.4. u OCHOBHBIX METOJIOTIOTHIECKUX
BO3HUKAIOIIUX MIPH MEXIUCIUIUIMHAPHO | METOMOJIOTHYECKUX | MHPOBO33PEHUYECKUX | MpoOieMm, B T.4.
palorte IO pelleHnI0 | IO XapakTepa, mpo6sieM, B T.4. u MEXIUCIUTUTHHAPH
HAy4YHBIX U HAyYHO BO3ZHUKAIOIIUX IPH | MEKAVCLUIUIMHAPHO | METOJOJIOTMYECKHUX | Or0 XapakTepa,
00pazoBaTeIbHbIX paboTe 1o pelmeHnIo | ro XapakTepa, mpobiem, B T.4. BO3HUKAIOLIUX MIPH
3a]a4 B POCCUICKUX | HAyYHBIX M HAYYHO | BO3HUKAIOLIMX IIPU | MEXIUCLMIUIMHAPHO | paboTe 1o

WM MCXKAYHAPOAHBIX

00pa3oBaTeNbHBIX

paboTe Mo PEeIeHnIo

r'o Xapakrepa,

PEIICHUIO HAYYHBIX




UCCIIENIOBATENbCKUX | 337a4 B POCCHMCKUX | HAyYHBIX U HAYYHO | BOSHUKAIONIMX NP | ¥ HAYYHO
KOJIICKTUBAX WITH 00pazoBaTeILHBIX paboTe 10 perneHuio | 00pa3oBaTEILHBIX
MEK/TyHApOTHBIX 3a71a4 B POCCHHCKUX | HAay4YHBIX M HAYYHO | 3a7ad B
UCCIIEIOBATENbCKUX | WM 00pa3oBaTeIbHbIX POCCHHCKHX W
KOJIJICKTHBAX MeXTyHapOIHBIX 3a]a4 B POCCUICKUX | MEXIYHApOIHBIX
MCCIIEOBATEIBCKUX | MM MCCIIEIOBATEIBCKIX
KOJUIEKTHBAX MEKTyHaPOIHBIX KOJUICKTHBAX
HCCIIEIOBATEIbCKUX
KOJUICKTHBAX
OIIK-1 CnocodeH mNpPUMEHATHL €CTeCTBEHHOHAYYHble W OOIIeHMHKeHEepPHble 3HAHUS, MeTObI
MATEMATHYECKOI0 AaHAJu3a M MOJCJUPOBAHUSA, TEOPETHYECKOI0 MU IKCIEPHUMEHTAJILHOIO
HCCJIeOBAHUS B TPo(hecCHOHAIBLHOM 1eSITeIbHOCTH
Kputepun onennBanus
IHoka3zareJib
2 3 4 5
OIIK-1.1. 3naTh: OOyuatomuiics OObyuarommiics OObyuatommiics OO0yyaromuiics
OCHOBEI BBICIICH JIEMOHCTPHPYET JIEMOHCTPHPYET JIE€MOHCTPHPYET JIEMOHCTPHPYET
MaTEeMaTHKH, MIOJTHOE OTCYTCTBUE | HEMOJIHOE JOCTaTOYHO MOJTHOE
WHPOPMATHKH U WM HEJOCTATOYHOE | COOTBETCTBHUE riryOOKHe 3HaHUS COOTBETCTBHE
MIpOrpaMMHUPOBAHUS COOTBETCTBUE 3HaHUM NPOrpaMMe: | KOHTPOJIUPYEMBIX 3HAHUI porpamme
3HAHHN JIOTTY CKaIOTCSI pasnenos JMCIUTUTAHEI,
KOHTPOJIMPYEMBIX OIINOKH, JMCIUTUIAHBI, JIOTWYHO U
paszenoB MIPOSIBIISICTCS OTBEYAECT Ha BCE apryMEHTHPOBAHHO
MaTeMaTHKH: He HEIOCTaTOYHOE, BOIIPOCHI, B TOM OTBEYaeT Ha BCE
crocoOeH MMOBEPXHOCTHOE qrcie BOIIPOCHI, B TOM
apryMEHTHPOBAHHO | 3HAHHE TEOPHH, JOTIOJHUTENBHEIE. B | uncie

H TIOCJICAOBATCIBHO
usjiaraTb MaT€pual,
HCIIPaBUJIBHO
OTBC€YACT Ha
JOIIOJIHUTCIIBHBIC
BOIIPOCHI NI
3aTPYAHACTCA C
OTBECTOM

CyTH METOHOB. [{ns
MOy YCHUS
MIPaBUJIBHOTO OTBETA
TpeOyrOTCS
YTOYHSIOIIHE
BOTIPOCHI,

TO K€ BpeMs IIpH
OTBETE JOITyCKaeT
HECYIIECTBEHHbIE
MOTPENTHOCTH WU
JlaeT HeJOCTaTOuYHO
TOJIHBIE OTBETHI

JIOTIOTHUTENBHEIE,
MTOKa3bIBACT
BBICOKHH YPOBEHb
TEOpPETUYECKOUN
IOATOTOBKHU

HIkaja oueHUBaHUS Pe3yJabTATOB IPOMEKYTOYHOM ATTECTALMH U €€ ONMCAHUE:

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aAMEeH

[IpomexxyTouHas arrectanus oOydarommxcs B (opme dK3aMeHa MPOBOJUTCSA IO
pe3yibTaTaM BBIIIOJIHEHUS BCEX BUJIOB yUeOHOM pabOThI, IPEyCMOTPEHHBIX YUEOHBIM
IJIAHOM N0 JAHHOW AMCIUIUIMHE, IPH 3TOM YUYWTBIBAIOTCS PE3YJIBTATHI TEKYILErO
KOHTPOJII YCIIEBAEMOCTH B TeueHue cemecTpa. OIlleHKa CTENeHU JOCTHIKEHHUS
00y4aroIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHsI MO0 TUCIUIUINHE MPOBOIUTCS
IIPEnoAaBaTesieM, BEAYIIUM 3aHATHS 110 JUCLUUIUIMHE METOJIOM JKCIEPTHOU OLEHKH.
Ilo utoram mnpoOMEXYyTOYHOM AaTTECTAlMHA IO IUCLUIUIMHE BBICTABISAETCA OLIEHKA
«OTIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIILHO)» UIIU «HEYIOBIETBOPUTEIILHO.




IIIxaJjia oneHUBaHUA

Onucanune

OT1TIu4HO

Brinoanensl BCE o0s13aTe/IbHbIE YCJI0BUA
NOJATr0TOBKH CTYAEHTA K MPOMEKYTOUYHOH
aTTecTanmm, MPEeNYyCMOTPEHHBIE pOrpaMMoin
TACHUIUIAHBL. CTyIEHT I€MOHCTPUPYET COOTBETCTBUE
3HAHHUH, YMEHUH, HaBBIKOB IMoKa3aTeyIsiM,
MIPUBEACHHBIM B Ta0IUIAX, OnepUpyeT
MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMHU,
MIPUMEHSAET UX B CUTyalHSIX MOBBIIIEHHON CJIOKHOCTH.
[Ipu 3TOM MOryT OBITh AOMYILEHBl HE3HAYUTEIHHBIC
OMMOKHA, HETOYHOCTH, 3aTPyJAHCHHSI TIPU TEPEHOCE
3HAHWU M YMEHHMI HA HOBBIC, HECTAHIAPTHBIE 3a/1a4H.

Xopomo

BrinonaHeHb! BCC o0si3aTe/IbHbIE yCJIOBHS
MOJArOTOBKH CTYy/JeHTAa K NMPOMEKYTOUYHOM
aTTecTaluH, MIPelyCMOTPEHHBIC porpaMMoin
JACHUIIIAHBL. CTYJIEHT JT€MOHCTPUPYET COOTBETCTBHUE
3HAHUM, YMEHUM, HaBBLIKOB MOKa3aTelIsIM,
MIPUBECHHBIM B TabnuIax, OTnepUpyeT
MPUOOPETECHHBIMU 3HAHUSIMU, YMEHUSMU, HaBbIKaMu. B
TO K€ BpEeMSl IIPU OTBETE JIOMYCKAET HECYIIECTBEHHbIE
MOTPEIIHOCTH, 3aJaud pellaeT ¢ HeJodYeTamMu, He
BJIMSIFOITMMHU Ha OOITUHN XOJ1 peIIeHUS.

Y 10BJIETBOPUTEIIBHO

BrinosiHeHsl BCE o0s13aTe/IbHbIE yCJIOBHS
NMOArOTOBKH CTYy/eHTAa K NMPOMEKYTOYHOM
aTTecTaluu, MpEeayCMOTPEHHbBIE pOrpaMMoi
aucuUIuInHbL. CTYAEHT TEMOHCTPUPYET COOTBETCTBUE
3HAHUH, YMEHHUM, HaBbIKOB MMOKAa3aTeIIsIM,
MIPUBEICHHBIM B Ta0JINIIAX, OTIEpPUPYET
NpPUOOPETEHHBIMA 3HAHUSMH, YMEHHUSMH, HaBBIKAMHU.
Ho moxkaspiBaeT HeriyOokue 3HaHUS, NMPU OTBETE HE
JIONMYCKAaeT TIpyObIX OIIMOOK WM MPOTUBOPEUU,
OIHAKO B (POPMYJTUPOBAHUU OTBETa OTCYTCTBYET
JIOJDKHAST CBSI3b MEXKAY aHallu30M, apryMeHTalued u
BBIBOJIaMH, B PEIICHUM 3a7a4 MOTYT COJAEPKAThCS
rpyObie omuOKu. {15 moyueHust mpaBUILHOTO OTBETA
TPeOYIOTCS YTOUHSIOIINE BOMPOCHL.

HeynoBieTBOpUTENBHO

He BrinosiHEeHBI 00s13aTe/IbHBIE YCJIOBUSI NOATOTOBKHU
CTYACHTA K  IPOMEXKYTOYHOM aTrrecTamum,
MPEyCMOTPEHHbIE TPOrpaMMor aucuuruinHel, WMIJIN
CTyINEHT JEMOHCTPUPYET HEIOIHOE COOTBETCTBUE
3HAHWM, yMEHUH, HABBIKOB MIPUBEJCHHBIM B Ta0JINIIAX,
JIOTYCKAIOTCA 3HAUUTEIbHBIC OIMOKHU, MPOSBISETCS
OTCYTCTBUE 3HAaHWM, YMEHMH, HABBIKOB IO PALY
MIOKA3aTeJIEH, CTYJEHT HCHBITHIBAET 3HAYUTEIIbHBIE




3aTPyJAHCHUA IIpU  ONCpUPOBAHHMHM  3HAHUAMHU U
YMCHUAMMH.

DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABICHBI B IPUIIOKEHUH 2 K paboyeil mporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIINHbI
a) OCHOBHAas JIUTepaTrypa:

1. 3yokoB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymxkaps
E.A. Kypc maTeMaTuku JjIsl TEXHUYECKUX BBICIINX Y4eOHbIX 3aBefaeHuid. Yactu 1-4.
M.: MI'I1VY, 2012. 400 >k3.

2. Kynpssues JI.JI. Kparkmii xypc Marematmyeckoro asHaimmsa. 1.1.
HuddepennmansHoe U UHTETPAIBHOE UCUYUCICHHS (PYHKIMNA OJHOU TMEPEeMEHHOM.
Psnpr: YueOHuk [DnekTpoHHBIN pecypc]: y4ed. - DnexkTpoH. ngaH. - Mocksa:
DOU3MaTIuT, 2015. - 444 C. [Pesxxum JIOCTyMa: URL.:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. ]

0) 10MOJIHUTEIbHAS JIMTEepaTypa:

3. [MuckynoB H. C. luddepenimanbHoe U HHTETPAIbHOE UCUUCIICHUS JIJIS1 BTY30B.
B 2-x Tomax. M.: UuTerpan - I[Ipecc, 2009 — 416, 544 ¢. 180 3ks.
4. Kpatkuii kypc BbIcIei MaTeEMaTUKU [ DJIIEKTPOHHBIN pecypc]: yueo. - DJIeKTPOH.

naH. - MockBa: [lamkoB u K, 2017. - 510 c. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ 3xpana. |

3. byrpos .C., Hukonbsckuit C.M. Beiciias MmaTemaThka: y4eOHUK 11l By30B B 3-
x Tomax. M.: [Ipoda, 2009.
6. WNHurerpanbHoe ucYHUCIEHHE (PYHKUUMNA OAHOW M HECKOJIBKUX MEPEMEHHBIX.

Teopus momsi: METOAMYECKUE YKa3aHUSI U BAPUAHTHI pacyeTHO-rpadudecKkux padbot //
bonynoB M.A., bopoguna C.U., IlokazeeB B.B., Teym Bb.JI., Tkauenko O.A.. M.:
MI'TY «MAMW», 2009.

7. Marematudeckuii  aHanmu3. Teopust mpenenoB u - auddepeHnuanibHoe
MCYMCJICHHE: OCHOBHBIC IMOJIOKEHUS TEOPUM, METOJMYECKHE YKa3aHUsS U BapUaHThHI
pacueTHo-Tpaduueckux padot // bonyno M.A., boponuna C.U., Koporkoa H.H.,
Txauenko O.U. M.: MI'TY «MAMN», 2009.

8. Martsam B.M. Psgsl. Teopust 1 BapuaHTbl pacdeTHO-rpaduyeckux padboT. M.:
MI'TY «MAMI», 2009.

B) NPOrpaMMHoOe oOecneyeHue U HHTePHEeT-PecypcChl:

[IporpammHuoOe oOecrieueHUE HE MPEyCMOTPEHO.

HHTEepHET-pecypchl BKIIOYAIOT YU4EOHO-METOAUYCCKHUE MaTepUaabl B DJICKTPOHHOM
BUJIe, TIPEJACTABJICHHBIE Ha caiWte mospolytech.ru B pasmene: «llentp
MaTeMaTU4eCKOro 00pa3oBaHUs

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



https://e.lanbook.com/book/93522
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

[Tone3nsie yaeOHO-MeTOIMYECKHUE U HH(POPMAIIMOHHBIE MaTepUaJIbI TPEICTABICHBI HA
caurax:

DkcroHeHTa LIeHTp MHKEeHePHBIX TEXHOJIOTHIA U MoieupoBanus [ hitp://exponenta.ru]
EqWorld Mup MaTeMaTUYECKUX YpaBHEHUM
[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm]

Kamnmﬁ CTYACHT obOecreyeH HHINBHUAYAJIbHBIM HCOTPAHUYCHHBIM OJOCTYIIOM K
AIIEKTPOHHBIM OMOJIMOTEKaM YHHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) « osnexrponHo-6ubIHOTE HEIM

cucteMaM (3JIEKTPOHHBIM OUOIHOTEKaM):

Ne Ne norosopa.
I /;1 DJIeKTPOHHBIH pecypc Cpoxk aeiicTBust Ha3Banusi kosieKuuii
JAOCTyIa
OBbC «M3narensctBa Jlaub» | Joroop Ne  73- | MHKeHEpHO-TEXHUYECKHUE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenbcTBO
EIl/17 ot 28.05.2017. | 28.05.2017. «MamuHocTpoeHue»;
(e.lanbook.com) WHKeHepHO-TEXHUUECKHE HAyKH
— UznarensctBo MI'TY um. H.D.
baymana;
1 WnxeHepHO-TeXHUYEeCKHEe HayKU
— NU3narenbctBO « PU3MATINTY,
DKOHOMHUKA U MEHEJKMEHT —
W3narensctBo «@iamHTa» 1 38
KHUT U3 IpyTux pazgenoB ObC
(cM. caliT yHUBEpCHUTETa pa3ies
OnbIMoTEKA)
2 9BbC «Knura®onn» Ha opopmnenun Komnexkums u3 172405 usnanuii
(knigafund.ru)
Hayunas anekTpoHHas | CBOOOIHBIN 1134165 nayunbIx cTaTeit
3 O6ubanoreka JOCTYT
«KUBEPJIEHHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» ITocTosiHHBIM 0630p CMU (apxuB nmyOiukanuit
(polpred.com) JIOCTYII 3a 15 jer)
Hayynas s5ekTpoHHas ITocTostHHBIM 3800 HaumMeHOBaHUI KYPHAJIOB B
) O6ubanoreka JOCTYTI OTKPBITOM JIOCTYTIE
e.LIBRARY.ru
JIoCTyH K 3JIeKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcam U3/1aTenbCcTBa «Poccuiickuit SpringerProtocols;
SpringerNature donp SpringerMaterials;
dynnamentanbHbIX | SpringerReference;
6 Uccnenosannii» ot | zbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
PUIIOKEHUEM
C 01.01.2017 -
O6eccpoyHO
CnpaBouHas rouckosas | bes norosopa Hopwmsl, mpaBuna, cTaniapTel U
7 cucreMa 3aKOHOJATEIbCTBO 110
«TexakcnepT» TEXHHUUYECKOMY PETyJIHPOBAHUIO



http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

8. MaTepnaﬂLHO-TexnnquKoe odecreueHue ANCIHHUIIJINHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBEpCUTETa OOecledrBaeT MPOBEIEHUE BCEX
BUJIOB 3aHATHHA, NPEIYyCMOTPEHHBIX YYEOHBIM IUIAHOM M  COOTBETCTBYET
JNEUCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIIOKAPHBIM IIPAaBUJIAM U HOPMaM.

[Ipu HEOOXOIMMOCTH AJI TPOBEACHHS HHTEPAKTUBHBIX TPAKTUYECKUX 3aHATHIA
HCIIOJIB3YIOTCSA KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

9. Metoauueckue PEKOMEHIANUN NI CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB
Pa3znea: HHTETPAJIBHOC UCHUCTICHUE

B wuHTerpanbHOM HCUMCIEHUM peElIaeTcss 3agadya, OOpaTHOM TOHM, KoOTopas
paccmaTpuBaiach B JauddepeHnnanTbHOM HUCYUCICHUM HEOO0XOJUMO HaWTH i
nanHo#t ynkuuu f(X) takyro (yHKIHIO, TPOU3BOIHAS OT KOTOPOil ObLTa ObI paBHA
3ajanHo. HTerpupoBanre PyHKIUA — JOCTATOYHO CJIOXKHBIN pa3jen MaTeMaTUKH,
OBJIAJIETh KOTOPBIM MOKHO TOJIKO, €CIIU CTYJIEHT «BO3BMET» JOCTATOYHO OOJIBIIOE
KOJINYECTBO MHTETPAJTIOB PA3HOTO THIIA.

Hano TBepno 3HaTh TaOJMIly MHTETPATIOB OT OCHOBHBIX 3JEMEHTApHBIX (DYHKIIMIA,
OCHOBHBIE METOJIbl MHTEIPUPOBAHUS (3aMEHA MEPEMEHHOM, MOABEACHUE MOJ 3HAK
muddepeHnrana, MHTETPUPOBAHKUE IO YACTSAM, IPUEMBbI BBIYMCIIEHUS] UHTETPAJIOB OT
paMOHAIBHBIX Ip00E, OTPAa3HOTO TUIIA TPUTOHOMETPHUUECKUX (DYHKIIHIN).

Hano ocMbIcouTe €QUHCTBO NOAXOJAa K IIOCTPOEHUIO OIPEACIICHHBIX, KPaTHBIX,
KPUBOJIMHENHBIX, ITOBEPXHOCTHBIX HMHTETPAJIOB — IOCTPOCHHE  HEKOTOPOU
MHTETPAIBHON CYMMBI U IIPEAECIBHBIN IIEPEXO/I.

3HaTh TEOMETPUUYECKUIM CMBICI U OCHOBHYIO (POPMYITy BBIYHCICHHUS OIMpPEaETICHHbIX
uHTerpanoB — ¢dopmyny Heiorona — JleliOHuila, reoMeTpuyeckue W (PU3MUECKHE
MPUJIOKEHUSL OMNPEIEIEHHBIX U KpaTHBIX HHTErPAJIOB, YMETh HAXOIUTh IUIOLIAb
MJI0CKOM PUTYpBI, JJIMHY KPUBOM, 00BEM U ILTONIA/Ib IOBEPXHOCTHU TEN BPAILLECHUS.

Pa3znen: yncinoBbie 1 QyHKIHMOHAIBHBIE PSAABI

[Ipyn w3ydeHMHM MAHHOW TEMBI, TPEKIE BCEro, HAA0 OCMBICIUTH TMOHSATHE CYMMBI
OECKOHEUYHOTO psijia KaK Mpesielia MocaeA0BaTeIbHOCTH YaCTUIHBIX CYMM.
HeoOxomumo cHavaia HaydUThCS KIACCH(UIIMPOBATH PSIBI 10 THITAM: YHCJIOBBIC
MTOJIOKHUTEIIBHBIEC, 3HAKOTICPEMCHHBIC, byHKIIMOHATBHBIE, CTCTICHHBIE,
TpuroHomeTpudeckue psabl Oypre. M3ydnTh TEOpPETHUECKHE CBEACHHS: TCOPEMBI
CpaBHEHUS, HEOOXOUMbIE W JOCTATOYHBIC MPHU3HAKH CXOAMMOCTH. 3HaTh M YMETb
MPUMEHSTH JOCTATOYHBIC TPU3HAKH CXOJUMOCTH TIOJIOKUTEIBHBIX PSAIOB: MPU3HAKU
Hamambepa, Komm, naterpanbubiii npusnak Komu.

JIst 3HaKOUYEpEeAYIOMUXCS PSAAOB OOpaTHUTh BHUMAHUE HA TOHSATUS aOCONIOTHOM H
YCIOBHOM CXOAMMOCTH. 3HaTh mpu3Hak JleitOHuia u 00O0OIIEHHBIE MPU3HAKH
HNamambepa u Komm.

JlJis CTeTIeHHBIX PAIOB 3HATH Teopemy AOens, ompeselieHue WHTEpBaa M paauyca
CXOJUMOCTH, 0OpaTUTh BHUMAHWE Ha TO, YTO TPeOYyeTCs MCCIASAOBAHHUE MOBEICHUS
psla B TpaHUYHBIX TOYKAX MHTEpBasia cX0AUMOCTH. OOS3aTeNbHO 3HATH PA3IOKCHHS



OCHOBHBIX 3JIEMEHTapHbIX (yHKIUN B psansl Telnopa m MakiopeHa U ycloBUe
paznoxumoctu GyHKIUM B psf Telmopa.

10. MeTozmquKne PEKOMEHIANUA NJIA IIpernnoaaBaTe s

[Ipexxne Bcero, ciaeayeT oOpaTUTh BHUMAHUE CTYJIEHTOB HA TO, YTO MPAKTUYECKH BEChH
M3y4YaeMbIil IMH MaTepHall SBISETCS AJI1 HUX HOBBIM, HE U3YYaBIIUMCS B IPOTPaMMe
cpemneir mkombl. OmHako OH He TpeOyeT KakoW-1Mbo  CHeruaabHOU
(IOTOJIHUTENFHOM) MOATOTOBKM W BIIOJIHE MOXET OBITh YCIEIIHO HW3Y4Y€H, €CId
CTYIEHTBI OyIyT MOCEIATh 3aHITHSI, CBOEBPEMEHHO BBITIOIHATH JOMAIITHUE 3a/IaHUS U
MOJIb30BaThCA (MPU HEOOXOTUMOCTH) CUCTEMOM TUTAHOBBIX KOHCYJbTALMN B TEUCHHE
KOKIOro cemectpa. Bomegmwue B Kypc MaTeMaTHKU pas3Aeiibl  SBISIOTCA
KJIACCUYECKUMHU, B TO K€ BPEMs OHM MPAKTHUYECKHU OPUEHTUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE PaCHpOCTpaHEHUE JUIsl PELIEHUS pa3HOro pojAa 3ajady BHYTPU camou
MaTEeMaTHKU M MNPUKIAAHBIX 334a4. VMIX OCBOGHHME MOMOXKET CTyAEHTaM JIOTMYECKU
BEPHO, ApPIYMEHTUPOBAHO U SCHO CTPOUTH YCTHYIO M NMHUCBMEHHYIO pe€ub, YCIEIIHO
IPUMEHSTh HAaKOIUICHHbIE 3HaHUsI B MPOPECCUOHANBHOMN 1EATEIbHOCTH.

HeobOxomumMo ¢ camoro Hauana 3aHATUNH PEKOMEHJOBATh CTYAEHTaM OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPATypy, a B KOHIE CEMEeCTpa JaTh CIHCOK BOIPOCOB JJIs
MOATOTOBKH K 3K3aMEHY .

Ha nepBoM 3aHATHMM TO JUCHUIUIMHE CJIEAyeT 00s3aTelIbHO MPOUMH(OPMHUPOBATH
CTYJIEHTOB O BUJIE U (pOpME MPOMEKYTOUHOW ATTECTALMHU MO TUCLUUILIMHE, CPOKAX €€
MPOBEJCHUS, YCIOBHSX JIOMYCKa K MPOMEXKYTOUHOM aTTECTAINH, IPUMEHSIEMBIX BUaX
MIPOMEKYTOUYHOTO KOHTPOJIS.

CooOpaxeHuss 1 peKOMEHJALMH, MPUBEJAEHHBIE B M. 9 paboueil mporpaMmsl ajs
CTYIEHTOB, JOJDKHBI OBITh YETKO CQOPMYJIUPOBAHBI U M3J0XKEHBI HMEHHO
MIpPErno/iaBaTesieM Ha JICKIUAX, TPAKTUYECKUX 3aHATUIX U KOHCYJIbTAIIUSIX.
N3noxenue TEOPETHYECKOTO MmaTepuaia JOJKHO COTIPOBOXKAATHCS
WJUTIOCTPATUBHBIMH TPUMEpPAaMHU, THIATEIBHO OTOOpPAHHBIMHU TPENoJlaBaTesieM Tak,
YTOOBI TEXHUUECKHE TPYAHOCTH U BBIKJIAJKU MPU PEIICHUHU 33a4d HE OTBJIEKAIU OT
IJIABHOTO: OCMBICJIEHUSI WJAE€M W CYTH NpUMEHseMbIXx MeTtonoB. Crenyer Bcerna
yKa3bIBaTh MPUMEPHl MPAKTUUECKOTO MPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATHSIX
ypaBHEHUH U HOpMyI.

[TpakTHueckne 3aHATHS AODKHBI OBITh OpPraHM30BAaHBI MPEMOAABATEIEM TaKHM
o0pa3oM, 4TOOBI OCTAaBAJIOCh BPEMSI Ha MEPUOJUYECKOE BBIMIOJHEHUE CTYyJIEHTaMU
HEOOJIBIION CcaMOCTOATENbHON pPabOoThl B ayAMTOPUM MAJI TMPOBEPKU YCBOEHUS
M3JI0)KEHHOTO MaTepurarna.

[IpenonaBaresnp, Beayluid MPaKTUYECKUE 3aHATHUS, JOHKEH COIIaCOBBIBATh y4eOHO-
TEMaTUYECKUM IJJaH 3aHATHM C JIGKTOPOM, MCIIONb30BaTh E€IUHYIO CHUCTEMY
0003HaYCHUH.

[IpenonaBarento cnemyeT M00OMBATHCS CHCTEMATHUYECKOW HEMPEPHIBHON pPabOTHI
CTYICHTOB B TEUEHUE CEMECTpa, HEOOXOIMMO BBISIBISTH CHIIBHBIX CTYJIEHTOB U
IpUBJIEKaTh MX K Hay4yHOM paboTe, K y4acTHIO B PA3HOrO pojAa OJMMIIMAIAX U
KOHKYpCax.



CTyneHT JOJDKEH OIIyIIaTh 3aMHTEPECOBAHHOCTH MPENOJABATENs] B JIOCTUKEHHUU
KOHEYHOTO pe3yJibTara: B IPUOOPETECHUH O0YyYarOIIMMUCS MPOYHBIX 3HAHUN, YMEHUHN
U BJIQJICHUS] HAKOIUIEHHOW MH(pOpMalMen JUisl perieHus 3a1ad B npodecCuoHaIbHON
JESTETBHOCTH.



Ilpunoscenue A

CTpykTypa u cofep:kaHHue TUCHUIINHBI «MaTeMaTHYeCKUl aHAJIN3)

10 HANIPABJIEHUIO NMOATOTOBKH
09.03.01 «MudopmaTuKa ¥ BHIYUCIUTEIbHAS TEXHUKA»

[Tpodunb noaAroTOBKH
Kubepdusnueckne cucremsl

(bakanasp)
He B .
Habl yueOHO# padoThl, ®
ae BKJIIOYASI CAMOCTOSITEJIbHYIO Buabi camocTosiTeJIbHOM PadoThI OpMBI
Ce | ™M padoTy CTyIeHTOB, CrynenroB arrecra
n/n Paznen Mee | o U TPY/10€MKOCThb B Yacax 1
™ Me
cT J | I/C | Ja6 | CPC | KCP | K.P. | K.II. | PT'P | Pedpepar | K/p | 3 | 3
pa
IlepBblii cemecTp
Pa3nes 1. UnTerpanbHoe ucyucjieHue
[TepBoobpazHasi. Heonpenenennsiii
uUHTerpan u ero cBoictBa. Tabmuna
1.1 | WHTETPaloB OT OCHOBHBIX IMEMEHTApHBIX | 4 1 2 2 4 +
¢byHkuui. Meroag  HENOCPEICTBEHHOTO
HUHTErPUPOBAHUS.
Boigaua 3agmanmii PIP Ne 1 1o
HHTEIrPAJIbHOMY HCYHMCICHHUIQ
WuTerpupoBaHue ¢ TOMOIIBIO 3aMEHbI
1.2 | nepemeHHOM, mnoABeneHWeM moj 3HaKk | 1 2 2 2 4
muddepennmana.
13 Meton  MHTErpUpoOBaHHUs IO 4acTAM. | 4 3 2 2 4
WHuTerpupoBanue pallioHaJIbHBIX ApooOei
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14

WHTerpupoBaHne  HEKOTOPHIX  BUOB
UPPALMOHAIBHBIX U TPUTOHOMETPHUECKHUX
GYHKIMH.

1.5

3amaun, NPUBOAAIIME K  TOHSTHIO
OMpENICJICHHOTO  WHTErpaja.  YCJIOBUS

UHTETPUPYEMOCTH. CaoiicTBa
OIIPEEIIEHHOTO MHTErpaja.
Cy1iectBoBaHue nepBooOpa3HOi
HENpEephIBHON byHKIHN. ®opmyna

Hrrotona-JleiiOnuna. 3ameHna nepeMeHHOU
M HUHTETPUPOBAHHE TIO  YacTsIM B
OMpeJICICHHOM HHTETpaie

1.6

HecoOcTBeHHbIE UHTErpayibl MEPBOrO U
BTOPOT'O PO, MX CBOMCTBA.
CamocrositeibHass pabdora Ne 1 Ha
ceMHHape

1.7

[TpusoXeHus: ONpeIeIeHHOr0 HHTErpajia B
TEOMETPHM M MEXaHUKE (BBIYMCICHHE
TUTOIIAJICH TUIOCKUX (UTYP, IJTMHBI KPUBOHA,
00BEMOB.

1.8

Boluniciienue onpeneneHHbIX HHTErpajioB
OoT (YHKUUH, 3aJaHHBIX B MOJSPHBIX
KOOpJMHATaX, B MapaMeTpuyeckoil popme

1.9

3anaum, NPUBOAAIIME K  IOHATHUAM
KPaTHBIX M KPUBOJWHEHHBIX HWHTETPAJIOB.
JIBOMHOM W TPOWHOM HWHTErpajbl, WX

CBOMCTBA. Brrancnenne JTBOMHBIX
WHTETPAJIOB CBEJIEHUEM K OBTOPHBIM.
I'eomerpuueckue u ¢busnueckue

MIPUIIOKCHUSA KpaTHBIX HUHTETPaAJIOB,
IMPUMEPEI BEIYUCIICHUS.

1.10

KpuBosinHeliHble HMHTErpaibl NEPBOTO H
BTOPOr0 POJIA, UX CBOMCTBA Y BBIYMCIICHHSI.

10
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VYcnoBue HE3aBUCUMOCTU KPUBOJIIMHEWHOIO
UHTErpajia OT IyTU HWHTETPUPOBAHUS.
®opmyna ['puna

111

Pa3zpen 2. YucyioBble ) |
(pynkuuonanbubie  paabl.  Yucnossie
panbl. CXOIMMOCTh U CyMmMMa psa.
HeoOxomumoe  ycioBHe — CXOAMMOCTH.
UccnenoBanue CcXOAUMMOCTH  PSJIOB €
MOJIOKUTEIbHBIMU  uieHamMu.  [IpusHaku
HNamambepa u Komm. HWHTErpanbHbIi
MIPU3HAK CXOJIMMOCTH
3HAKOMOJIOKUTEIbHBIX YUCIOBBIX PSJIOB
Boinaua 3aganus Ne 2 mo psijiam

11

1.12

3HaKoONepeMEHHBIN psaa. AOCOMOTHAsS W
YCJIOBHASI CXOJAMMOCTH 3HAKOIIEPEMEHHBIX
pSLIOB. [Tpuznak JleliOHMIA ilie: |
3HAKOUYEPEAYIOIMXCS PSIAOB.

12

1.13

DOyHKIMOHAIbHbIE pSABIL. Oo0iacTe
CXO0IUMOCTH. DYHKIIMOHAIBHBIE CBOMCTBA
cymmbl psga. CreneHHble psanbl. Paamyc
CX0IUMOCTH. DYHKIIMOHAIBHBIE CBOMCTBA
CYMMBI CTEIIEHHOTO PSaa.

13

1.14

WnTerpupoBanue u nuddepeHpoBaHue
creneHHbIX psAanoB. Pan Teinnopa. Ycenosus
paznoxkumMoctu pyHKuuu B psin Teitnopa.

14

1.15

Paznoxenue ¢pynkuuii B psag Teitnopa.
IIpumMeHeHne  CTENEHHBIX  psAJOB B
IPUOIMKEHHBIX BBIYMCICHHUSX.

15

1.16

OpTOrOHaNBHOCTh  TPUTOHOMETPHUYECKHIX
¢yukuuid. Pasznoxenne B pianx  Dypwe
byHKIUH ¢ nepuogoM 1 =27 . DopMyJIsl
K02 (HUIIMEHTOB dypre. YcnoBus

16

20




Hupuxne. Teopema o0 pasnoXUMOCTH
nepuoandeckux GyHkiuii B psig Dypbe.

Pan ®yppe s 4YETHBIX M HEYETHBIX
¢byukumii. Paznoxxenne B psag  Dypwe
(GYHKIIUH C MPOW3BOJILHBIM  TIEPUOJIOM.

1.17 17 2 2 4
OcobeHHocTr pasioKeHus
HEMEePUOANYECKUX (YHKIIMH, MOHITHE WX
MIEPUOINICCKOTO MPOIOIKEHHSL.
118 O0630pHast JeKuus 18 2 2
' O030pHOE MPAKTHYECKOE 3aHSATHE 18 2 2
19-
Dopma ammecmayuu 21
5 1
Bcero 4acoB mo JucHuIInHe 36 36 72 caMm.
PI'P pab
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[Tpunoxxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA

«MOCKOBCKHUM NOJUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHWH OJIUTEX)

®OH/I
OILIEHOYHBIX CPEJICTB

Mo JUCUMILIUHE

MaremMaTnyecKHil aHAJIN3

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

- KoMmmuiekTsl 3agaHuii 1J1si KOHTPOJbHBIX padoT
- Kommuiekt Bonpocos

- KommuiekT 3a1aHuii 11 BHINOJTHEHHU S
pacueTHo-rpaduyeckux pador

CocraBuTE)IN:
Hort1., k.¢.-m.H. Koran E.A., nor., k..H. Myxanos C.A.

Mockasa, 2020 rox
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Taomuna 1

«MareMaTHYeCKHH aHAJIN3»

®T'OC BO 09.03.01 «AHdpopmaTUKa M BBIYMCIUTETbHAA TEXHUKA»

npoduss noarotosku «Kubepdusnueckune cucTeMb»

B mpotiecce ocBoeHUs TaHHOUM TUCIUTUTMHEI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CICAYIOIINE
o0menpogeccCHOHAIbHbIE KOMIETEHIMHU:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeii 0CBOeHH
HHIAEKC | @OPMYJINPOBKA ¢dopmMupoBaHusi | OLIEHOYHOI'0 | KOMIIETEHIUIA
KOMIIeTeHIHii cpeacra**
VK-1 Criocoben e VK-1.1. 3HaTh: | NeKuus, YO Ba3oBblii ypoBeHb
OCYIIECTBIIATE ®parmeHTapHbIe 3HaHHSA | camocTosATeabHas | KP -IIOHUMAET OCHOBHBIC TE3HCHI
TTOUCK, ocoOeHHOCTeH  mpejacTaBieHus | pabora, PT'P MICCIIEIOBATEIBCKUX METOIOB U
KPUTHYECKHIA pe3yapTaToOB H&y:lHOﬁ CEMUHApPCKHUE T METOJUK, MOXKET HpCI[OCTaBI/ITI)
AHAII3 ¥ CHHTE3 NEATEIBHOCTM B YCTHOW W | 3aHATHSA IIOJIyYEHHBIE 3HAHUS B POCCUICKUX U
MUCHMEHHOH (hopme MEXyHapOJAHbIX KOJUIEKTHBAX;
uH(pOpMaLINH,
e YK-1.2. ¥Ymern: Yacruuno
[IPUMEHSTH .
. OCBOCHHOE yMEHHE IToBbIICHHBIN YPOBEHB
CUCTEMHBIN HOAXON | ocyimectrsTs JIMYHOCTHBIN -CBOOOJTHO BJIaJIEET NU3YUECHHBIMU
AL PCHICHHA BHIOOp B mporecce paboThl B TE3UCaMH, YBEPEHHO TPEICTABIISET
ITOCTABJICHHBIX POCCUIMCKMX U MEXIyHapOJIHBIX MOJTyYSHHBIE 3HAHUS B POCCUHCKUX U
3a4a4; HMCCJIEIOBATEIIbCKUX MEXIYHApPOOHBIX KOJUIEKTUBAX;
KOJUIEKTHUBAX, OLIEHUBATh
MIOCJIEACTBUS MPUHSTOTO
pelleHnss M HECTH 3a HEro
OTBETCTBEHHOCTb Iepes CcoOoH,
KOJIJIETaMH U 00IIeCTBOM
OIlK-1 Cnocoben npumensats | @ OIIK-1.1. 3natb: OCHOBBHI | €KL, YO Ba3oBblii ypoBeHb
€CTECTBEHHOHAYUYHBbIE | BBICIIEH MaTeMaTHKH, | camocTrositenpHas | KP -BJIa/IeeT HaBbIKaMH pabOoTHI ¢
U OOIeUH)KEHEPHbIE | NH()OPMATUKHI u | pabora, PI'P OCHOBHBIMHU TOHSTHSIMU U METO/IaMU B
3HAHMSI, METOJIbI IIPOrpaMMHUPOBAHHS; T paMKax JIUCUUILUIMHBI;
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MaTeMaTH4YCCKOI O
aHaJIM3a u
MO/ICITUPOBAHHUS,
TEOPETHYECKOTO U
9KCICPUMECHTATIBHOTO
UCCIIe/IOBAHUS B
npoecCHOHATBLHOM
JIeSATEIbHOCTH

e OIIK-1.2. ¥Ymern: Pemars
CTaH/IapTHBIC
npodeccuoOHaNbHbIE 33Ja4l  C
PUMEHEHHEM

€CTECTBEHHOHAYYHBIX "u
0OIIENHKEHEPHBIX 3HAHUH,
METOI0B MaTeEMaTHIECKOTO

AHaJIM3a U MOACTIMPOBaHM.

CCMHUHApPCKUC
3aHATUA

IloBbIlIEHHBIN YPOBEHb
-CBOOO/IHO BJIa/Ie€T U3YYECHHBIMU
MaTeMaTHYECKUMU METOIAMH,
CII0CO0EH UX TBOPYCCKHU IMPUMECHUTD K
3agadyamM MOBBIIICHHOM CII0KHOCTH

**- CokparieHus pop™ OLEHOYHBIX CPEACTB CM. B mpuinoxenun 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEACTB M0 JUCIHUIIJINHE
«MaTeMaTHYeCKHH aHAJIU3 »

Tabmuma 2
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepHuCTHKa OLIEHOYHOTO
OLIEHOYHOT'O OLICHOYHOT'O CPE/ICTBA
1/ Cpe/cTBa
CpeACTBA B ®OC
1 KontposbHas CpenctBo mpoBepkd yMeHuil npumeHsaTh | Kommiekr
(camocTosATENbHAS) | IOTYYCHHBIC 3HAHUS ISl PEIICHUS 33aa4 | KOHTPOJIbHBIX
paboTta OIIPEIEIICHHOT0 TUIIA 10 TEME UJIU pa3lielly | 3aJaHui 110
(KP) BapHaHTaM
2 | PacuetHo- CpenctBo mpoBepKH yMEHUM NpuUMeEHsATh | KoMIuiekT 3agaHuii
rpaduveckas [IOJIyYeHHblE  3HaHUS 10  3apaHee | A BBITIOJTHEHUS
paboTta ONpPENETICHHON METOJMKE [UJIsl PELICHUs | pacyeTHO-
(PI'P) 3aJa4 WM 3aJaHUd 0 MOJYJIO WU | rpadu4ecKkoil paboThl

NUCLIUILIMHE B IIEJIOM.

CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crienManbHas Oecela IeAaroruueckoro
paboTHMKA ¢ OOYyYarolmUMCs Ha TEMBI,

YcrHblit onpoc N N
CBSI3aHHBIC C M3y4YaeMOW AUCIHUILIUHON, U

Bompocs! 1o

3 cobeceoBaHue, TeMam/paszaenam
paccyMTaHHOE Ha BBUICHEHHE o00beMa
(YO) . JTUCITUATITUHBI
3HaHUH oOyuarorerocs o
OIIpEIETICHHOMY pas3Jielly, TeMe, Ipodieme
U T.IL
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect HO3BOJISIOIIAs aBTOMAaTU3UPOBATh @DOH/ TECTOBBIX
(T) MIPOLIEIyPY M3MEPEHMS YPOBHS 3HAHMU H 3a1aHu I

YMEHHUH 00y4aromerocs.

5 | Ok3amenanonnble | CpeIcTBO TPOBEPKU 3HAHUN, YMEHMH, | DK3aMeHallMOHHbIE

OMIIeTHI HaBBIKOB. MOXET BKIIIOYAaTh KOMIUIEKC | OHMJIETHI.
(BB) TEOPETHUUECKUX BOIIPOCOB, 3amay, | lllkana ouenuBanus u
MPAaKTUYCCKHUX 3aIaHUH. npoueaypa
PUMEHCHHSL.
[TpomexyTouHas Ox3ameH (D ) 1) yetho (Y)
arrectanus (ITA) 2) nuceMenHo (IT)

Odopmiienne U onucaHue OLEHOYHBIX CPEACTB
1. Dk3aMeHaAIMOHHBbIE OUJIETHI

1.1. Ha3nauenue: Mcnonp3yrotes A npoBeaeHus npomMexxyTouHoi atrectauuu (ITA) mo
aucuuIuivHe "MaremaTuyeckuit ananumz".

1.2. PernameHT 3K3aMeHa: - BpeMs Ha MOATrOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crioco® KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IIIkaa ollecHUBaHHUA:

"OTIMYHO'"- €CIM CTYJEHT IIyOOKO M MPOYHO OCBOWJI BECh MaTepual Mporpammbl 0OydeHUs,
MCYEpIBIBAIOIIIE, TOCJIEI0BATENEHO, TPAMOTHO U JIOTHYECKH CTPOIHO €ro u3jaraeT, He 3aTpyAHsIeTcs
C OTBETOM IpU M3MEHEHUHU 3a/aHusi, CBOOOJHO CHpAaBIAETCS C 3aJadyaMHM U IMPaKTHUYECKUMHU
3aJlaHUSIMU, IPABUIIbHO 00OCHOBBIBAET MPUHSATHIE PEIICHUS.




"Xopomio'- eciii CTyAEHT TBEPIO 3HAET MPOTPAMMHBIN MaTepHall, TPAMOTHO U IO CYLIECTBY €ro
H3J1aract, HC NOMYCKACT CYHMICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, BIIAACCT H€O6XO,Z[I/IMI>IMI/I

YMEHUAMU U HABBIKaAMU ITPU BBIITIOJHCHHHU ITPAKTHYCCKUX SaHaHHﬁ.

"Y10BJIETBOPUTEJIBHO" - €CIH CTYIEHT OCBOMJ TOJIBKO OCHOBHOH MaTepuai IporpaMmbl, HO HE
3HAaeT OTHEJIbHBIX TEeM, JOIyCKAaeT HETOYHOCTH, HEJOCTAaTOYHO IpaBUIIbHbIE (OPMYIMPOBKH,
HapylLIaeT MO0CIe10BaTEIbHOCTh U3JI0KEHUS IIPOrPaMMHOI0 MaTepUaa U UCIIBITHIBAET 3aTPyAHEHUS

B BBLIIIOJTHCHHUH IMMPAKTUYCCKUX 3aHaHHﬁ.

"Hey10B/1eTBOPUTEIBbHO'" - €CIM CTYACHT HE 3HAeT 3HAYUTEIBHOW YacTH IIPOrPAMMHOIO
MaTepuaa, 10ImycKaeT cepbE3Hble OMUOKU, C OOIBIIUMU 3aTPYIHEHUSMU BBINOJIHIET IPAKTUUECKHE

3aJ]aHMUsl.
Kakmoe 3amanue sK3aMeHaIllMOHHOI0 OMIeTa OLleHUBAETCs OTASAbHO. O0IIel oLeHKOoMH

SIBJISIETCS CpeJIHEE 3HAaUCHHE, OKPYTJIEHHOE JI0 LEJI0T0 3HAYEHUSI.

KoMmruiekTsl sKk3aMeHallMOHHBIX OMJIETOB BKIIFOYAET 10 KaKaoMy pazzaeny 25-30 OuieTroB

(XpaHsITCs B IEHTPE MaTEMaTHIECKOTO 00pa3oBaHus).

TunoBble BapUaHTbI omi1eTOB npujiararnTcs.

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOM ®EJIEPAITN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE

_ BBICHIET'O OBPA3OBAHI/£H
«MOCKOBCKHUH ITOJTUTEXHUYECKNHU YHUBEPCUTET»
(MOCKOBCKUMMU TTOJIUTEX)
@axynpTeT 0a30BBIX KOMIIETCHIINH, Kagenpa «MaremaTuka

Juciumuaa «MaTeMaTu4ecKuil aHaiu3»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpasHasi, HeonpeAeaeHHbIH nHTerpai. Tadnauia OCHOBHBIX HHTETPAJIOB.
2. OcHOBHbIE TIOHSTHS TEOPUU OOBIKHOBEHHBIX AW(PepeHInaNbHbIX YPAaBHEHUH IEPBOTO
nopsiKa.
3. Bbruucnute HeonpeaeaeHHbIN HHTerpal .[ dx .
5—x++/5-x

4. VYkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISETCS CXOSAIIUMCS

J'\/xdx, J'x’3dx, J'\/ x®dx

1 1 1

N n
5. VYcranoBuTe CX0IMMOCTD psijia: i (_1) n
2
=n +n-3

KoMiuiekT TecTOBBIX 3a1aHNil U KOHTPOJIbHBbIX padot(T, PI'P)

110 JUCHUIIIIMHE MareMaTHueCcKUii aHaIn3
(HaMMEeHOBaHHE JAUCLUIIIMHBI)

ITo nHTErpasam
Buraucants HEOIIPEACJICHHBIC HHTEIPAJIbI

1. | dx 2.[x-27"dx 3. [e* cos xdx 4'1 dx 5. [ x cos 3xdx
2(x +~/x x? —6x +18
6. dx 7. x—1 8.  x+1 0. dx 10. _sin®x
———dx X
e rexas I hois2 s I\/1—x2 arcsin x Joostx ™
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Boruucautnb onpeaejJicHHbIC HHTErpaJibl

l.76 2. dx e’ 5.
[ 3sin? xcos xdx dx

1 3.1 4. 6 dx
— X —1)e*dx _— ——
0 5\/1+3X (I)( ) {x 7+Inx {1+\/3X—2

6. 2 2 7.4  dx 8. 1y2 9.v3 3 10. 2
4% [—— jgdx +2X [ X _dx [v4—x*dx
> arctgx 1(3x+5) o X2 +1 0 V1+x° 0

HecoOcTBeHHbIE MHTETIPAJIbI
1. Ykaxure, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJISIETCS CXOSIIMMCS

T\/;dx, Tx‘3dx, T\/Fdx '
1 1 1

2. BoluMcIuTh UHTETPaJl, yCTAHOBUTD €r0 CXOAMMOCTh WM PACXOIAUMOCTh % dX

]

w1 X3P
3. BI)I"II/ICJ'H/ITB I/IHTerpaJ'I, YCTaHOBI/ITB €ro CXoauMoCTh UJjIn paCXOI[I/IMOCTB 0

[ In xdx
1

4. BeI4ucianTh HeCOOCTBEHHBIN HHTETpall 2 dx , YCTAHOBUTD €0 CXOAUMOCTDb UJIN

0V X
pPacxoauMOCTb.
5. BplunciauTh HECOOCTBEHHBIN UHTErpal + dx , YCTAHOBUTH €0 CXOAUMOCTD HIIU
2

X
pacxoauMOCTb.
1. Bbraucnute HeCOOCTBEHHBIN HHTETpal %+ dx , YCTAHOBUTH €r0 CXOJUMOCTh UJIH
0 X3
pacxoauMOCTb.
Kommuekt Bonpocos (YO)
UHTEI'PAJIBHOE UCUYUCJIEHHUE
1. [lepBoobpa3Hasi, HeonpeaeneHHbI nHTerpa. Tadauia OCHOBHBIX HHTETPaJIOB.
2. 3aMeHa IEpeMEHHON U MHTETPUPOBAHME I10 YaCTSAM B HEOIIPEIETICHHOM UHTErpalle.
3. HNHuTterpupoBanme ¢ moMoIIbio MOABEACHUS 101 3HAK AuddepeHimana.
4. WHTerpupoBanue palvoHaIbHBIX Jpo0eii.
5. WHuTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOM B OIIPE/ICTICHHOM HHTErpale.
6. WHuTerpupoBanue TPUrOHOMETPUUYECKUX (YHKINN, OCHOBHBIE TIPUEMBI.
7. NHuTerpupoBanne uppaloHaIbHbIX (QYHKITHH.
8. YHuBepcanpHas TPUTOHOMETpPUYECKas! MOJCTAHOBKA.
9. OnpenenenHblii nHTErpai u ero csoiictea. ®opmyna Hetotona — Jleitbnuna.
10. [IpunoxxeHus onpenesieHHOro MHTerpaja K pelieHHI0 TeOMETPUIECKUX U (PU3UUYECKUX
3a1ad.
11. Brrunciienue miomanei ¢ HoMoIbo OMPEAEIEHHOT0 HHTErpaia.
12. Brruncnenue miomanay U JUIMHBI KPUBOM, 3aJaHHON YPaBHEHUSAMU B IApaMETPUUYECKOU
dbopwme.
13. Brruncnenue miomanay KpUBOJIMHENHOTO CEKTOPA B MOJSPHBIX KOOPAUHATAX.
14. Boruncnenue miomaneii B OPSIMOYTOJIBHBIX M TOJISIPHBIX KOOpPJMHATaXx C TMOMOIIBIO
OIIPEAEIEHHOTO NHTETpaa.
15. Brrunciienue JyMHBI IyTH ¢ TOMOIIBIO OMPEIEICHHOTO HHTErpasa.
16. Boruncnenue 1iavHbl AYyTM KpUBOH, 3a1aHHOM TapaMETPUYECKH.
17.  Bpluncnenue o0beMa Tella BpaeH s ¢ TIOMOIIBIO OTPEIEIEHHOTO HHTErpaa.
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18. Brruucnenue miomnaan moBepXHOCTH TeJla BpaICHUSI.

19. Hecob6cTBeHHBIE HHTETpANIbI NIEPBOTO U BTOPOTO THMA. [IOHATHS CXOAMMOCTH U
PacxoAMMOCTH HECOOCTBEHHOT'O HHTETpaJia.
20.  HecoOcTBeHHBIE HHTETPAIBI OT PA3PHIBHBIX (DYHKIIHH.
PAAbI
1. YucnoBbie NOJTOKHUTEIbHBIE psiibl. TloHsATHE CyMMBbI OeCKOHEUHOTO psiaa. Cxopsmuecs u
pacxosIuecs psaabl.
2. Heo6xoauMblil mpu3HaK CXOIUMOCTH, TEOPEMBI CPABHEHUSI.
3. [Tpusnaku Jlanmambepa u Kormm, MHTErpaJIbHBINA MTPU3HAK.
4. 3HaKonepeMeHHbIE Psi/ibl, A0COMIOTHAS U YCIOBHAS CXOUMOCTb.
5. Teopema JleitbuuIa 0 CX0IMMOCTH 3HAKOUEPETYIOIIUXCS PSJIOB.
6. OyHKIHMOHAIBHBIE PsAJIbI, pPABHOMEPHAs CXOAMMOCTh, IPU3HAK Beliepiurpacca.
7. Crenennsie psabl, Teopema AOens, HHTepBal U PaJANyC CXOAUMOCTH CTEIIEHHOTO psja.
8. Psin Teiinopa. YcioBus pa3noxxuMoctu GyHKIMH B psan Tewmopa.
9. Pasnoxenne B pan Teitnopa HeKOTOPBIX GyHKIHIA (TaOIMYHBIE PA3I0KESHU).
10. TIpumenenue psna Teinopa K NPUOIIKEHHBIM BEIYUCIEHHUSIM.
11. [laiire onpeeneHe OCHOBHOM TPUTOHOMETPHUYECKON CHCTEMBI ()YHKIIHIA.
12. 3anumute psag Oypee ans GyHKIuUI.
13- Vcnosus upuxie.
14. Coopmynupyiite TeopeMy 0 pa3iokUMOCTH (GYHKIHH B psia Pypsbe.
15. Banummre psg Oyphe Ui YETHBIX M HEYETHBIX (PYHKIMI ¢ epuogom T = 27 .

KommuiekT 3aaHuii VISl BBINIOJTHEHMSI
pacdyetHo-rpadpuueckux pador (PI'P)

no pucuummHe  MaTteMaTHYeCcKUN aHaInu3
(HaMMEHOBaHME JAUCLUILIIMHBI)

ITo unTerpanam
Heonpenenenublii HHTErpaJ
HaﬁTn I/IHTeraJIBI.

\/@4’3 sin2x 3. 5x+1 5. cos 2_5\/;
I cos” x ICOSaXdX J2x\/ﬁ Im : J‘%

6. f(1—3x)0055xdx 7. Iarctgzﬁdx 8-fe’xcossxdx 9-Ix2 In(x+3)dx 10- IC05(|”23X+4)dX 1L
X

dx

f(2—x)|n€/§dx

. .[(X2+3X_1)35de B j3xsin2§dx 1 J.(8x—3)cos§dx e j(ﬁ—Sx)sin xx

16. jx 1)° In? (x-1)dx 17- J-aritfi>;+xd 18. f9(sinx+cosx) 19. jxsx—(:“_—lff(szlfx

20. ox®—Bx*+7x—-4, 2L o x*+2x® +2x+1 22. jsin42xc0532xdx 23. fsinzxc0523xdx 24.
| - [ == dx
(x+1)(x-2) (¥ +1)(x* +x+2)

(cosx—sinx)’

J~ dx dx 25. J' dx
(4—X2)\/3+x2 Ix+4-5
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OnpenesieHHbIH HHTErPAaJI

1. Haiitu momans Gurypsl, orpaHideHHOM rpadukamMu pyHKIUI.

2. Haiiti miomanp Gurypsl, orpaHHIYeHHON JIMHUSAMU, 33JaHHBIMH YPaBHEHUSMH B MOJISIPHBIX
KOOp/AWHATAaX.

3. Haiiti 06bem Tena, oOpa3zoBanHOro BpamienueM ¢uryp. /s HedeTHBIX BapUaHTOB —
OTHOCUTENBHO OocH 0X, [ YETHBIX BAPHAHTOB — OTHOCUTENBHO ocH (y.

4. BbIaucauTe 1IMHBL YT KPUBBIX:

a) 3a/laHHBIX YPAaBHEHUSMU B IIPSIMOYTOJIBHOM CHCTEME KOOPIUHAT;
0) 3a7aHHBIX YPAaBHEHUSIMU B IOJSIPHBIX KOOPAMHATAX — JUI YETHBIX BAPHAHTOB,
YPaBHEHHUSMH B TapaMeTPHUECKON (hopMe — JIJIsl HEUETHBIX BAPUAHTOB.

5. BrraucauTs momnaan moBepxXHOCTH, 00pa30BaHHOM MPH BpallleHUH BOKPYT ocu 0X KPHUBOM.
6. BoerarcnuTh HECOOCTBEHHBIE HHTETPAIIBI MIIH YCTAHOBUTH UX PACXOJAUMOCTD.

7. Pemnth 3amauy ¢ puznuecKkuM coaepiKkaHueM.

VYcnous 3a1a4

1) y=x%12, y=1/1+x?) 2) r=sinp 3) xX* =2y, y=|[x

4a) y=e*, 0<x<lIn5 46) r=3(l-sing) -7/2<p<-z/6

5) y=1/x, 3<x<4 6) = dx ,

1
2
{1 [xInx

7) OmHOpOIHBIN cTepxkeHb JIMHOM 21 uMeet Mmaccy M, marepuasnbHas TOYKa MAacChl m
pacroiokKeHa Ha CepeIMHHOM MEPIEHIUKYIISIPE K CTEPKHIO Ha paccTosiHuU B ot ero cepenunsl. C
KAaKOW CUJION CTepKEHb NMPUTITUBAET TOUKY?

Panni
HccenenoBaTh HAa CXOOUMOCTbD PsAJIbI
HoJ o 1 _—_qj 0 _ 0 n
.o 2 D 2n . © 4An? — . » In® L& 10 .
° nZlZnn ’ ! 1[:::31] - nl—jzzj’ ’ nzllnan’ ¥ nz:l(n+1)|n2(n+1)

BI)I}ICHI/ITL, CXOOUTCA I 8.6COJ'IIOTHO, YCJIOBHO HJIN paCXOOUTCH P

L D" . 22 (D" 32 (=D"(N+2): 4 = (D™ 5 o= (D" .
173" =1 (6n +2)° | 6" 5n nz=:1 3n? +1

(2] (n+1) "= "

[ee) n n n .
rél(_l) (ZI’] —1)

3. Haiitu HHTEPBAJI CXOJUMOCTH pdaaa U UCCIICA0BATH €TI0 MMOBEACHHUEC HAa KOHIIAX MHTCPBaJia

Ms

n

I
5N

CXOJIMMOCTH » n (x)-
n1n+1\ 2
4. Paznoxuts B psij Teisiopa o creneHsM X QyHKIUIO 1 , UCIIOJIB3Ys

f(x)=

x> —5X + 6
rOTOBOE Pa3JIOKEHHUE.

5. Paznoxuts B psin Teitnopa no crenensm (X —7/2) ¢pyukuuio  f(X) =cosx,
HCITIOJIB3YSI TOTOBOE Pa3JIOKEHHE.

6. Paznoxuth QyHKIMIO
0 mpm -3<x<0
y=1<2x/3 mpu 0<x<3/2
0 mpu3/2<x<3
B psg Dypse:

25



- MOCTPOUTH Ipauk 3aJaHHON (PYHKIIMH Ha OTpe3Ke e€ OnpeaeIeHus;

- BBIYMCIIATH KO3 duimeHTsl e€ psna Oypbe;

- 3anucath psaja Oypbe A1 3a1aHHON (YHKINH;

- MOCTPOUTH IpaduK noxydeHHoro psa Oypse HAa OTpe3Ke ONpeaeieHus 3aJaHHON (PYHKIIUH.

Kpurepum ouenku:

- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIU OH PEryJIIPHO B TEYEHUE CEMECTPa MPEACTABIISLI
pellleHrs 3a/ay, BBINOJIHWI MOJHOCTbIO BCE 3aJaHUsl U WX 3allUTWJ, OTBETUB Ha BOIPOCHI
IpenoaaBaTes;

- OLICHKA «HE 3aUTEHO» BBICTABJISETCS CTYJIEHTYy, €CIM OH HEPEeryJsIpHO B TEUYEHHE 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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