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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamMma aucouminHe! "MaremaTrdaeckuit aHanus, JuddepeHnnanbabie 1 pa3HOCTHEIE YpaBHEHHs" 10
HaTpaBJICHHIO MOAroToBKy (crenuanbaocti) 09.03.03 "[puknanHas nHGOpMaTHKA" HAPABICHHOCTHU (ITPOQIITIO) ctp. 3
UT-pemenus u rexHonaoruu o6padbotku nanHbIX B 3koHOMEKE DI'BOY BO «Henl V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienblo mpenoaBaHust JUCHUILIUHBI SIBJISICTCS OCBOCHUE CTYJEHTaMH OCHOBHBIX IIPUEMOB MaTEMaTUUECKOTO aHAIN3A:
nuddepeHIpoBaHns, HHTETPUPOBAHNUS, HOCTPOCHHUS TPAPHUKOB, U3YUEHUSI BOIIPOCOB CXOAUMOCTH, PEIICHHE
I depeHIanbHbIX ypaBHCHUH.

3amaun AUCHUIUIMHBI 3aKII0YAIOTCS B PA3BUTHU CIEIYIOUINX 3HAHWH, YMEHUH 1 HABBIKOB JINYHOCTH:

1. JaTh IMOJHOEC MMPECACTABICHUC 00 OCHOBHEBIX IOHSATHIX MAaT€MaTHYECKOIO aHaJIn3a,

2. HAaY4YUTHh IOJIB30BATHCA IMOJTYICHHBIMU 3HAHUAMUA — JOKA3BIBATH TCOPEMBI, YCTAHABIINBATE CBA3U MCKIY
Pas3sIMIHbIMU MMOHATUAMU U C APYTUMU obactsamMu MaTCMaTHUKH,

3. 3AJI0OKHUTHh OCHOBBI MAaTCMATUYCCKOI'O0 MBINIJICHUA, WCIIOJIb30BaHUA MATCMATUYCCKOI'O A3BIKA,

4, HaY4YUTh pEIIaTh 3aJa49U U YIIPAKHCHUA, UCTIOJIB3Yyd ONPCACICHUA, TCOPEMBI 1 TEXHUICCKUEC HpI/IéMLI;
5. MOKa3aTb BO3MOYKHBIC ITPUJIOKCHHSA IMOJTYUCHHBIX 3HAHHH B Pa3INYHBIX o0acTsx.

PCSyﬂLTaTH 06y‘~I€HI/IH 0 IMCUUINUIMHE HAIpaBJICHbI HA JOCTHKCHUC NHAUKATOPOB!:

OIIK-1.1. JIemoHCTpHpYeT 3HAaHHE OCHOBHBIX MOJIOKEHUH M KOHIETUI B 001aCTH MaTeMaTHIECKUX M €CTECTBEHHBIX HaYK,
BBIYMCIIUTENBHON TEXHUKHU U IPOTPAMMUPOBAHHSI.

OIIK-1.2. IleMOHCTpHpYET YMEHHS PEIaTh CTAaHIAPTHEIC 3a1a4d B IPO(ECCHOHATBHOM ASSTENBHOCTH C IPUMEHEHHEM
€CTCCTBCHHOHAYYHBIX U OOIIEHHKCHEPHBIX 3HAHUH, METOIOB MaTEMaTHYECKOTO aHAIN3a H MOACITAPOBAHUS.

OIIK-1.3. Nmeer HpaKTH‘leCKI/Iﬁ OIIBIT IPUMCHEHHNA OCHOBHBIX TCOPEM U 3aKOHOB MaTEMAaTHKH H. €CTCCTBCHHBIX HAYK,
MCTOAOB MOACINPOBAHNSA, TCOPECTHUICCKOTO U SKCIICPUMCHTAJIBHOTO UCCIICAOBAHUS IJIsI PCIICHUS 3a1a4 l'IpO(beCCI/IOHaJ'IBHOI\/'I
JCATCIIBHOCTH.

OIIK-6.1. leMoHCTpHpYET 3HAHHE TEOPETHUECKUX OCHOB SKOHOMHKH M OpPraHU3aIlMH MPEATNPUATHS, OCHOBHBIX METOJIOB
CHCTEMHOTO aHAJIN3a U MaTEMaTUIeCKOTO MOJIETUPOBAHHUS .

OIIK-6.2. leMoHCTpHpYeT yMEHUS IPOBOAUTH aHAIN3 U MOJAETUPOBAHUE MPOLIECCOB B SKOHOMUUECKUX U OpPraHU3aIl[MOHHO-
TEXHUYECKUX CUCTEMax.

OIIK-6.3. ImeeT mpakTHUECKUl OMBIT IIOCTPOCHUS HH(POPMAIMOHHBIX H MATEMAaTHUECKUX MOJENeil SKOHOMUYECKHUX U
OpraHU3aMOHHO-TEXHUYECKHUX MPOLECCOB.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OITIOII

Huka (paznen) OIOIT: 51.0.03.02

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IOAT0TOBKE 00y4al01erocs:

OCHOBa IUCHUILTIHBI COCTOUT M3 0a30BBIX 3HAHUH MOIyIEHHBIX CTYAEHTaMH U3 IIKOJIBHOTO Kypca «Anredpa. Hagana
aHaIM3a».

Jluneiinast anrebpa U aHAIUTHYECKas TEOMETPUS

2.2 JIucuMnJuHbI M MPAKTHKH, JISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeauiecTByouiee:

3HaHI/I$[, ITOJTYy4CHHBIC B I[aHHOI\/'I JACHUTUIMHE, MOTYT OBITh MCIIOJIb30BaAHBI IPpH U3Y4CHUH CIICAYIOIUX TUCIHUIIINH:

TCOpI/I)I BCpOSITHOCTCfI 1 MaT€éMaTh4dcCCKasa CTaTUCTUKA

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLHIMTLINHBI
(MOY.JIS)

OIIK-1: Cnioco0eH NPUMEHATh eCTeCTBeHHOHAYYHbIE M 001IeHHKeHEePHbIe 3HAHMS, MeTOAbl MATEMATHYECKOI0
aHaJM3a U MOJe/TUPOBAHNS, TEOPETHYECKOr0 H IKCIIEPUMEHTAIBHOI0 HCC/1eJ0BaHNus B IPOo¢ecCHOHAILHOI
AesiTeJbHOCTH;

3HaTh:

Hnsa noctrxenust OIIK-1.1: 3HaTh BUIBI HEONPEACTEHHOCTEN AT IPEAENIOB MOCISI0BATEILHOCTEH U MPeeoB (PyHKITHHA,
OCHOBHBIE METOIbI MATEMAaTUYECKOTO aHaNIM3a; TUITEL AU} depeHInaTbHbIX YpaBHEHUH U METOABI UX PELICHUS;

YMmern:

Jns noctmxenunst OIIK-1.2: ymeTh KiaacCHPHUINPOBATh TOUYKH pa3pbiBa; OMUCATh MOBEACHHE QYHKIIMM B OCOOBIX TOUKAX U Ha
0CCKOHEYHOCTH; YCTAaHABJIMBATH CBA3b MEXITY MU EpEeHIINPOBAHIEM M HHTETPUPOBAHUEM (DYHKITUI, 000011aTh pe3ybTaThl
JU1s uHTerpasia Pumana
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Baanern:

Jus moctmxenns OIIK-1.3: BnaneTs HaBBRIKaMH MPUMEHEHUS TeOpuH Au(depeHIUpoBaHns (yHKIIMN OXHON IIepeMEeHHOH 1
nuddepeHIpoBaHIK (QYHKIIMM MHOTHX MEPEMEHHBIX AJISI UCCIEA0BAHUS OBEACHNS (DYHKINN; HABBIKAMH PEIICHUS

KpaTHBIX UHTCIPAJIOB

OIIK-6: Cnioco0eH aHAIM3UPOBATH M Pa3padaThiBATh OPraHU3aALHOHHO-TeXHUYECKHEe U IKOHOMHYeCKHe MPoLecchl ¢
NpuMeHeHHEeM MeTOI0B CHCTEMHOI0 AHAIN3Aa M MATEeMATHY€eCKOr0 MO/IeJIMPOBAHMS;

3HaTh:

Jus noctmxenust OIIK-6.1.: 3HaTh cIOcOOBI pelIeHUs CTAaHIAPTHBIX 33]]a4 MAaTEeMaTHUECKOTO aHaIH3a

Ymers:

21)'[5[ JOCTUKCHUA OIIK-6.2.: YMETB UCIIOJIB30BATh IOUCKOBBIC CUCTCMBI, 0a3bl JaHHBIX U CTATUCTHYCCKHEC Ta6J'lI/H_II)I

Baaners:

Just noctxennst OIIK-6.3.: BnajeTs HaBbIKaMy aHAJINM3a U PEIICHUS 33/1a9 TPO(ECCHOHANBHON IEATEIBHOCTH C yI€TOM
OCHOBHBIX TpeOOBaHMH HH(OPMAIIMOHHON 0€301TaCHOCTH

B pe3yjJbTaTe 0CBOCHUA TUCHUIIIMHBI Oﬁy‘lalﬁ]].ll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narn:

3.1.1 [ cmoco6sI pa3pabOTKH aNTOPUTMOB U IPOTOTUIIOB HHOOPMALMOHHBIX CUCTEM AT HPOBEPKH TEOPETHUECKUX H

OKCIICPUMEHTAJIBHBIX T'MIIOTE3;

3.1.2 | ciocoObI penieHys: CTaHAAPTHBIX 33/1a4 MaTEMaTHUYECKOTO aHau3a.

3.2 | YMmeTh:

3.2.1 | pemiaTh TUIIOBBIE 3aJjaUl MaTEMATUYECKOIO aHAJIN3A.

3.3 | Baagers:

3.3.1 BJIaJICTh HABBIKAMU HCIIOJIb30BaAHH OCHOBHBIX HOHﬂTMﬁ, TCOPEM, 3aKOHOB MAaTEMAaTUYCCKOI'0 aHaJInu3a JJisd

peuICHus 3aaa4 HpO(I)eCCPIOHaJ'ILHOﬁ JACATCIIBHOCTH.

4. OFBEM JUCUMILIMHBI (MOLY.JI5T)

O6wwasn TpyaoemMKocTb

8 3ET

YacoB 1o yueOHOMY IJIaHy
B TOM YHCIIE
AyIUTOPHBIC 3aHATHA
caMocTosATenbHas paboTa
4acoB Ha KOHTPOJIb
KOHTaKTHas pabota: 149,2
HKP: 21,2

288

128
102,8
36

Bunel koHTpONIsA B cemecTpax:

9K3aMeHHI 1, 2

5. CTPYKTYPA U COEP)KAHUE JUCHUILIMHBI (MOIYJIST)

Kon HaumeHoBanue pa3/iesioB U TeM /BUA 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kypc
Paznen 1. Ilpeaenst

1.1 MHOXeCTBO JeHCTBUTENBHBIX rcel /JIek/ 1 2 JIT.1JI1.2J12.1
212233

1.2 [penen nocnenoBarensHOCTH /JIeK/ 1 4 JIT.1 J11.2J12.1
2102233

1.3 Kputepuu cxomumocTs nocienopatensHocte. [penen dpynxmmu /Jlek/ 1 2 JIT.1JI1.2J12.1
212233

1.4 3amevarenbHbIe Tipenest /JIek/ 1 2 JI1.1 J11.2J12.1
212233

1.5 [Ipenen nocnenosarensHoctu /Ip/ 1 2 JI1.1 J11.2J12.1
2102233

1.6 Ipenen pynxiuu /TIp/ 1 2 JIL.1 J11.2J12.1
212233
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1.7 3ameuarenbHbie nipenenst /TIp/ 1 1 JIT.1 JI1.2J12.1
213233
1.8 [Tpumenenue sKBUBaNeHTHOCTEH B mpeaenax /I1p/ 1 1 JI1.1 J11.2J12.1
313233
1.9 HenpeprwiBabie ¢pynkmnmu. Knaccnpukamus Touek paspboisa /I1p/ 1 2 JIT.1JI1.2J12.1
313233
1.10 | KonrponbHas pabota mo pasgeny 1 /IIp/ 1 2 JIT.1 J11.2J12.1
313233
1.11 | CamocrosTenbHO MpopaboTaTh MaTepual pasJiena, BEIIOIHUB TUIIOBOM 1 18 JIT.1JI1.2J12.1
pacuet Nel mo teme «IIpenensr». [TonpoOHO H3YIUTh MaTepHaIb JICKITHH 213233
paszzaena, HOAroOTOBUTHCS K KOHTPOJIBHOM padoTe mo pasaeny. 3HaTh
MOHSTHE MOCIIEA0BATEILHOCTH, IPEeielia OCIEA0BATEIbHOCTH, OHITHE
(byHIaMEHTATBHO MOCIIeIOBAaTEIBFHOCTH, KpuTeprii Kommu cxonumocti
TIOCIIEIOBATENIFHOCTEH, ITpeAeN (hYHKIHH B TOUKE, 3aMeYaTeIbHbIC
Mpeesibl, TEOPEMY O ABYX MUIMLMOHEPAX, YKBUBAJIIEHTHOCTH B HYJIE.
YMeTh N30aBIATHCS OT HEOMPEICICHHOCTEH BCEX TUIIOB B IPeEeie
MOCIIEIOBATENILHOCTH U Tipenen ¢pyHkimu /Cp/
Pazgen 2. luddepenunanbHoe ucuuciaeHue GyHKIUHE OJHOIO
nepeMeHHOr o
2.1 [IpousBonnas Gpynkuuu /Jex/ 1 4 JI1.1 J11.2712.1
313233
2.2 Juddepenman GyHKIUN OHOTO repeMeHHoro /JIek/ 1 4 JIL.1 J11.2J12.1
013233
2.3 ®dopmyna Teitnopa /Jlex/ 1 2 JIT.1 JI1.2J12.1
313233
2.4 [IpousBoansie npocreimmx Gynkuuit /Ilp/ 1 2 JI1.1 J11.2J12.1
313233
2.5 Ipoussomnas cioxuo# dyrkwm /TTp/ 1 1 JIT.1JI1.2J12.1
313233
2.6 Haxoxnenune muddepennmana pynkunu /IIp/ 1 1 JIT.1 J11.2J12.1
313233
2.7 IIpou3sBoaHbIe BHICHINX TOPSIAKOB. [Ipon3BoaHas QYHKINH, 3aJaHHOM 1 2 JI1.1 J11.2J12.1
nmapamerpudecku /I1p/ 0109233
2.8 [MomHoe uccnenoBanue ¢pynkuu. [locrpoenue rpadukos /T1p/ 1 2 JIL.1 J11.2J12.1
313233
2.9 KonTtponsHas pabora no pazneny 2 /IIp/ 1 2 JI1.1 J11.2J12.1
313233
2.10 | CamocrosTenbHO NpopadoTaTh MaTepUal pasJiena, BEIIOIHUB TUIIOBOM 1 18 JIT.1JI1.2J12.1
pacuet Ne2 o teme «JIuddpepenuupoanuey. [logpoOHO HU3yIHTH 213233
MaTepHalibl JIEKLIUH pa3zena, HOArOTOBUTHCS K KOHTPOJIBHOM paboTe mo
pasneny. s yCHEHOTO BBIOIHEHUS] KOHTPOJIBHOM paboThI
HeoOXoanMo 3HaTh mpaBwmia quddepeHpoBaHns QYHKIMNA OTHOH
MIePEMEHHOM, TaOJIUITY TPONU3BOIHBIX DIEMEHTAPHBIX (YHKLIWH, TpaBuiIa
nudepeHInpoBaHN CIIOKHON HYHKINH, PYHKIUH 3aJaHHOM
napamMeTpUYecKy, IPaBUIa HaXOKICHUS IIPOU3BOIHBIX BEICIIETO
TOpsIIKa, IPaBIJIa HaXOXKICHUS TPOM3BOTHON (DYHKINH, 3agaHHON /Cp/
Pazgen 3. MaTerpanbHoe ucunciaeHne GyHKIUU OAHOr0 IEPEMEHHOI0
3.1 [epBooOpasnas. Heonpenenennsrid uaterpan /Jlex/ 1 4 JI1.1 J11.2J12.1
313233
32 Pasnuunble npreMsl uHTErpupoBanus /Jlex/ 1 8 JI1.1 J11.2J12.1
313233
33 WuterpupoBanue npocterdmmx yakiuit /TIp/ 1 2 JI1.1 J11.2J12.1
213233
34 3ameHa nepeMeHHbIX. DopMmyna HHTETpUpOBaHUS 1O YacTsM /I1p/ 1 2 JIT.1 JI1.2J12.1
313233
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35 WuTerpupoBanne panuoHanbHbIX (yaKmi /1p/ 1 2 JIT.1 JI1.2J12.1
212233
3.6 Wurerpuposanue TpuroHomMerpudeckux ¢ynkuuii /Ip/ 1 2 JI1.1 J11.2J12.1
2102233
3.7 CrennanbHble TIOJICTAHOBKH. Y HUBEpCaIbHASI TPUTOHOMETpUYECKast 1 2 JIT.1JI1.2J12.1
noacraHoBka. [loyncranoBka Ditnepa. UHTerpupoBanue 213233
nuddepenuunansHoro 6unoma /Ip/
3.8 KonrponsHas padota no paszgeny 3 /I1p/ 1 2 JI1.1 J11.2J12.1
2102233
3.9 CaMOCTOSTENBHO MPOPadOTaTh MaTEepUal pa3Jieia, BHIIOTHHB THIIOBOH 1 15,4 JIT.1 JI1.2J12.1
pacuer Ne3mo teme «uTerpansny. [TonpoOHO N3yIUTH MaTEpHAIBI 012233
JIEKIUU pa3fiena, MOArOTOBUTHCA K KOHTPOJIbHOM paboTe no paszneny. s
YCIICITHOTO BHIITOJTHEHHS KOHTPOJIBHOH PabOTHI 3HATh OCHOBHBIC METOTBI
WHTETPUPOBAHUS (GYHKIIUU OJTHOTO MEPEMEHHOTO, (POPMYITY
uHTerpupoBanus 1o yactaM, MHK, unrerpupoBanue palvoHalbHbIX U
TpUroOHOMeTpHuecKuX GpyHkimi /Cp/
Paznen 4. Iluddepennunanbroe ucuncienne GyHKIUHA MHOTHX
nepeMeHHbIX
4.1 OyHKIIMHA MHOTHX TIepeMeHHBIX /JIex/ 2 4 JI1.1 J11.2J12.1
213233
4.2 Juddepennuman GyHKINN MHOTUX TiepeMeHHbIX /JIex/ 2 2 JI1.1 J11.2J12.1
2102233
43 JlokanpHBIN U TI00ATBHBIN KCTPEMYM (HYHKITMH MHOTHX 2 2 JIT.1JI1.2J12.1
nepeMeHHBbIX /JIex/ 012233
4.4 YcnoBHbIl 9kcTpemyM /JIek/ 2 2 JIT.1 JI1.2J12.1
2102233
4.5 YacTtHble MPOU3BOIHBIC (DYHKIIMW MHOTHX TIEPEMEHHBIX IIEPBOTO U 2 2 JIT.1JI1.2J12.1
BTOpOTO NOPsAKOB. JJrddepeniian meproro 1 BTOPOro mopsiaka 0102233
(YHKIINHM MHOTHX IepeMeHHBIX. /IIp/
4.6 JuddepentmpoBanne QyHKINHU 3a1aHHON HesiBHO. [nddepeHunpoBanme 2 2 JIT.1J11.2J12.1
crnoxHoit ¢pynkuun /TIp/ 313233
4.7 DKCTpeMyMbl PYHKIUH MHOTHX iepeMeHHbIX /T1p/ 2 2 JIT.1JI1.2J12.1
313233
4.8 YcnoBusrit sxcTpemym /Tp/ 2 2 JIL.1 J11.2J12.1
313233
4.9 KonTtponsHast pabota no pazneny 4 /Ilp/ 2 2 JIT.1 JI1.2J12.1
2102233
4.10 | CamocTosTeNbHO POpadoTaTh MaTepHal pasJiena, BEITIOIHUB TUIIOBOM 2 24 JI1.1 J11.2J12.1
pacuet Ne4 o teme «JIuddepennmansaoe ucurciaeHne QyHKIMH MHOTHX 21922 33
nepeMeHHBIX». [10ApOOHO U3YUUTh MaTepHAIbI JIEKIIUH pa3jena,
MOJATOTOBUTHCA K KOHTPOJIBHOM paboTe no paszeiny. s ycnemHoro
BBINOJTHEHHS KOHTPOJIBHOH paboThl HEOOXOJMMO 3HATH TPaBHIIa
HAXO0KJICHUS YaCTHBIX MPOU3BOAHBIX (PYHKIIMH MHOTHUX TIEPEMEHHBIX,
nonarue quddepennuana gmi, nudpdepenunana Gpmi BTOPOTo U
TPETHEro MOPSIIKOB, YMETh HCCIEI0BATh (DMIT Ha JIOKAJIBHBIA IKCTPEMYM
u ycnoBHEIH /Cp/
Pa3gen S. /IBoiinble ¥ TPOHHBbIC MHTETPAJIbI
5.1 CoOcrBenHslil nHTErpan Pumana /Jlex/ 2 2 JIT.1JI1.2J12.1
313233
5.2 JocraTouHble ycIOBUS HHTErpUpyeMocTH 1o Pumany /JIex/ 2 2 JI1.1 J11.2J12.1
2102233
53 OcHoBHBIE cBO¥icTBa MHTerpaia Pumana /Jlex/ 2 2 JIT.1JI1.2J12.1
213233
5.4 Tpoitao#t uaTerpan /Jlex/ 2 2 JIT.1 JI1.2J12.1
212233

© ®I'BOY BO «Henl'V»




B

MUMWHOBPHAYKHN POCCHUU

YUPECKACHUE BBICIICTO O6pa30BaHH§I

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

PabGouas nporpamma aucumiuinHel "Marematndeckuil ananus, Juddepennuansabie 1 pa3HOCTHBIE ypaBHEHHUs" 110
porp aucy s PEHIL p Yp

HaTpaBJICHHIO MOAroToBKy (crenuanbaocti) 09.03.03 "[puknanHas nHGOpMaTHKA" HAPABICHHOCTHU (ITPOQIITIO) ctp. 7
UT-pemenus u rexHonaoruu o6padbotku nanHbIX B 3koHOMEKE DI'BOY BO «Henl V»
5.5 Cdepuueckas U HWIHHAPUIECKAs 3aMEHBI KoopanuHaT /JIek/ 2 2 JIT.1 JI1.2J12.1
212233
5.6 JBoiinoit unrerpan /I1p/ 2 2 JI1.1 J11.2J12.1
2102233
5.7 3aMeHa MepeMeHHBIX B [BOWHOM uHTerpane /I1p/ 2 2 JIT.1JI1.2J12.1
313233
5.8 Tpoitao#t unterpan /ITp/ 2 2 JIT.1 J11.2J12.1
212233
5.9 Cepuueckas U numuHApUIecKas 3amensl /T1p/ 2 2 JIT.1JI1.2J12.1
313233
5.10 | KonTposbHas paboTa mo pasueny S /IIp/ 2 2 JIL.1 J11.2J12.1
313233
5.11 | CamocrosaTensHO mpopaboTaTh MaTepUal pa3ziena, BEIOIHUB TUIIOBOH 2 15,4 JI1.1 J11.2J12.1
pacuet Ne5 mo Teme «MHTerpasbHOE HCUUCIICHHE QYHKIIMH MHOTHX 213233
nepeMeHHBIX». [IoApoOHO N3ydNTh MaTepHaibl JIEKIUH pasena,
MOJITOTOBUTHCSA K KOHTPOJBHOHM padoTe mo paznaenry. st ycremHoro
BBINOJIHEHHUS KOHTPOJILHON paboThl HEOOXOMMO 3HATh CIIOCOOBI
PaccTaHOBKH IPEAEIOB MHTETPUPOBAHUS B IBOMHOM U TPOHHOM
HHTErpajlax, TeOMETPUUECKUH CMBICI IBOMHOIO U TPOMHOIO UHTErPAJIOB,
YMETh MEPEXOAUTH K MOJISPHBIM, CHeprIecKUM 1 HUINHAPHIECKIM
koopauHaTtam /Cp/
Paznen 6. luddepennunanbHbie U pa3HOCTHbIE YPABHEHUS
6.1 JuddepeHmanbHble YpaBHEHH ¢ pa3IeIsIONMMUCS 2 2 JIT.1 JI1.2J12.1
nepeMeHHbIMY /JIex/ 213233
6.2 JlunetiHple ypaBHEHUS TIEPBOTO U BTOPOTO Mopsiaka /Jlex/ 2 4 JIT.1JI1.2J12.1
213233
6.3 3anaua Kommn mist nuddepennumansHoro ypaBHenus /Jlex/ 2 2 JI1.1 J11.2J12.1
2102233
6.4 Jlunelinple ypaBHEHMsI n-ro mopsaka /JIex/ 2 4 JIT.1JI1.2J12.1
313233
6.5 JuddepeHnnansaple ypaBHEHUS ¢ pa3aelsIonIMUcs nepeMeHHbMu /T1p/ 2 2 JIT.1 JI1.2J12.1
212233
6.6 Jluneiinple ypaBHEeHHs nepBoro nopsaka /Ip/ 2 2 JIT.1JI1.2J12.1
313233
6.7 YpaBHeHHS, TOMyCKalomue moHmkenue nopsaka /IIp/ 2 2 JIT.1 JI1.2J12.1
313233
6.8 JIunelinble ypaBHEHHSI BBICOKOIO NOPSAKA € [IOCTOSHHBIMU 2 4 JI1.1 J11.2J12.1
KO3 PHUIMEHTAMH, OTHOPOIHBIE M CO CIEIUaTLHON paBoi yacThio /TIp/ 2132353
6.9 KonTtpossHast padota mo pazneny 6 /IIp/ 2 2 JI1.1 J11.2J12.1
313233
6.10 | CamocTosTenbHO PpopaboTaTh MaTeprai pas3jienia, BHIIIOIHHB THIIOBOM 2 12 JIT.1JI1.2J12.1
pacuet Ne6 mmo teme «/luddepenipanpabie 1 pa3HOCTHBIC ypaBHEHH». 313233
[Topo6HO U3yunTh MaTepHaIbl JIEKIUH pa3iena, IOATOTOBUTHCS K
KOHTPOJILHOU paboTe mo paszzaeny. J[ist ycrenrHoro BhIMOJTHEHHS
KOHTPOJBHON paOOTHl HEOOXOJMMO 3HATH METO/bI PELICHUS
nmuddepeHIanbHBIX YpaBHEHHUI TIEPBOTO U BTOPOT'O MOPSIIKOB, METO
paseneHus MepeMeHHBIX, METOJ BapHaluH mocTossHHOM /Cp/
Pa3nen 7. Unast koHTaKkTHas padora
7.1 WuauBuayaIbHbIC KOHCYITBTAIINH, TEKYIIHHA KOHTPoJb /MKP/ 1 10,6 JIT.1JI1.2J12.1
3133
7.2 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpob /KP/ 2 10,6 JI1.1 JI1.2J12.1
22 33

6. POH/J]I OIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BH/1I0B OLICHOYHBIX CPEACTB
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KonrponsHaas pabota
TunoBoii pacuer

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUS1 U MHBIE MAaTEPHAJIbI 15 TEKyl.l.leﬁ aTTeCTallun

TUNOBBIE KOHTPOJILHBIE 33/1aHKST BKIIIOYAIOT B CE0sI TUIIOBBIE pacyeThl M KOHTPOJIbHBIE pabOThI IO TeMaM: IPEAeIb,
NPOU3BOHbBIE, HHTETPAJIbI, KOMIUIEKCHBIE YHCHa, U depeHmpoBanue GyHKIMNA MHOTHX NEpEMEHHBIX, HHTerpai Pumana ,
nmuddepeHIaapHbIe YpaBHEHUS.

6.3. TunoBble KOHTPO/ILHBIC BOIPOCHI U 32JaHUS /ISl IPOMEKYTOYHOM aTTecTaluu

ITepedyens BompocoB k 3k3ameny (I cemectp)

1. MHOeCTBO J1efICTBUTEIBHBIX YUCET

2. ITpuHnun TOYHOH BEpXHEH IpaHu

3 Axcroma ApxuMena (c I0Ka3aTeIbCTBOM)

4 UucnoBele OCIEAOBATENLHOCTH

5 IIpenen nocnenoBaTeabHOCTU U €r0 CBOMCTBA (JOKa3aTh IEPBOE)

6. PackpriTHE HEOIpeeIeHHOCTH Biia OECKOHEYHOCTh Ha OECKOHEYHOCTh
7 MOHOTOHHBIE NIOCIEA0BATENILHOCTH

8 IMoanocnenoBarensHocTu. Kpurepuii Beiiepirpacca

9 Kpurepuii Komm cxoanMOCTH 1MociIenoBaTeIbHOCTEH (C JOK-BOM)

10. [penen ¢pyakuuu B Touke (o Komm, mo I'eiine)

11. OcHoBHas TeopeMa o0 mpezenax (¢ I0Ka3aTeabCTBOM). TeopeMa O JABYX MHIJIUIMOHEpax.

12. beckoneuno Gosbmne BennunHbl. CBOMCTBA OECKOHEUHO OONBIINX BEIMYNH

13. INonstre HenpepbiBHOW ¢yHKIWMH. [ToHsATHE ciokHOM dyHKIMH. [Tpenen KOMIO3UIMN NBYX (DYHKITHHA.
14. Kpurepnit Kommu cymectBoBaHus mpeaena (GyHKIHH

15. [TepBbiii 3aMevaTenbHBINA Mpenen (C T0Ka3aTeIbCTBOM)

16. Bropoii 3ameuarenbHblil Tipeaen (C JoKa3aTelnbCTBOM)

17. OKBHBaJICHTHBIE (DYHKIIIH

18. OpnnocropoHHue npenensl. Kpurepuil cymectsoBanus npeaena GyHKIHMHA

19. JlokanbHble CBOWCTBA HelpepbIBHBIX (yHKuMH. Knaccudukanus Touek paspsiBa

20. I'moGanpHEIE CBOMCTBA HENPEPHIBHEIX (QyHKIHH (C TOKa3aTEIHCTBOM)

21. IMpousBoanast ¢yukiuu. OnpeneneHne U CBOHCTBa

22. l'eomerprueckuii 1 MEXaHUYECKUM CMBICIBI MPOU3BOIHON

23. OcHOBHBIE TeopeMbl 0 TuddepeHIpyeMbIX (YHKIHAX (C BEIBOAOM HPOU3BOJIHOM 00paTHOW (QyHKIINH)
24. IIpousBoxHast GyHKINH, 3aAaHHOHN MapaMETPUIECKH U HESIBHO

25. [IpouzBonnsie BbIcIIero nopsaka. @opMynbl TPOU3BOAHBIX N MOPSAKA I dJIeMEeHTapHbIX QyHKIui (x Kk, a”x, sin
X, COS X, In X)

26. Juddepentman Gyaxmmu

27. Juddepenimansl Boicux NopsaakoB. [Tpon3BoaHbIC BRICIINX MOPSAAKOB IS (HYHKLIUH, 3aJaHHON
napamMeTpHUIEeCcKu

28. ®dopmyna Teitopa. DnemenTapHble QyHKIUU 1o ¢. MakiopeHa.

29. IIpaBuna Jlonurans

30. DkcrpemyMm ¢(yHKIH. Heo6xoanMoe ycioBue sKCTpeMyma

31. OkcrpeMyM (QyHKIUH. JloCTaTOYHBIE YCIOBHS SKCTpEeMyMa

32. BEeImykITocTh ¥ BOTHYTOCTE (DYHKIINH

33. INonsTre mepBOOOPa3HON U HEOMPENENCHHOTO HHTErpaia (C JOKa3aTelbCTBOM)

34. CBoiicTBa HEOIPEIEICHHOTO UHTErpaja, Tabuila OCHOBHBIX HHTErPaJIOB (C I0Ka3aTelIbCTBOM)
35. Merton 3aMeHBI TIEpeMEHHBIX (METO 3aHeceHHs moj dx)

36. WuTerpupoBanue 1o 4acTaM

37. KpyroBoii unterpan

38. IMonsitie o panuoHanbHbIX QyHKIMAX. [IpocTeiimue pannoHaIbHbIE IpPOOH

39. VHTerpupoBaHie NpOCTEHIINX pallMOHAIBHBIX po0ei

40. Meron HeomnpeeneHHbIX K03(h(hHIUEHTOB

41. WHTerpupoBanue panvoHaIbHBIX ApoOei

42. VHTerpupoBaHue TPUTOHOMETPHIESCKUX (YHKITHN

43. VYHuBepcanabHas TPUTOHOMETPUUECKAs MOICTAHOBKA

[Tepeuens BorpocoB k 3x3ameny (II cemectp)

1. EBxiaunoBo npocrpaHcTBo. Touka, CBOWCTBA pacCTOSHUSL.
2. JuddepenipoBanne GyHKIMM MHOTUX TepeMeHHbBIX. YacTHBIE MPOM3BOAHBIC (DYHKIIMH MHOTHX NEPEMEHHBIX
3. Juddepennman yHKINM MHOTHX NepeMeHHBIX. Teopema o nuddepeHnnpyeMoCTH.
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Juddepentman cnoxuoil GyHKIUH (C IPUMEPOM).

YacTHble MPOM3BOIHBIC BBICUINX ITOPSIIKOB

Juddepennman Bbiciiero nopsiaka (BbIIUCATh OTACIBHO (GopMyisl a1 2 U 3 HOpsAKa, IPUBECTU TIPUMED)
Heob6xoanmble ycaoBus 3KCTpeMyMa (yHKIIMM MHOTHX ITEPEMEHHBIX (C TOK-BOM).

. JlocTaTo9HBIE YCIOBUS CTPOTO IKCTpeMyMa Al (YHKIMH MHOTHX HMepeMeHHBIX (10k-Bo). Kpurepmii CuimbBecTpa
JUIst QYHKIIMU MHOTHX TIEPEMEHHBIX.

PR

9. JlocTaTo4HBIE YCIOBUS IKCTpeMyMa I GYHKIUH 2-X ITEPEeMEHHBIX.

10. VY CcnoBHBIA 3KCTpeMyM (DYHKIHHU ABYX NEPEeMEHHBIX

11. Mepa XKopnana. MHOXecTBa MephbI HYIb

12. Orpenenenue KpaTHOro uHTerpana Pumana

13. Kpurepuii uarerpupyemoct. Jl0CTaTOUHBIE YCIOBUS

14. CBoiicTBa KpaTHOTO MHTErpaia

15. CaezieHre BOMHOTrO MHTETpana 1o MpsIMOYroJbHUKY K MOBTOPHOMY HHTETpAy

16. CBellcHHEe KpaTHOTO MHTETpaa Mo 3JIEMEHTAPHOW 00JIaCTH K TTOBTOPHOMY HHTETPATY

17. JIBoitHOI 1 TpoiiHOH nHTerpansl. Ilnomans 1 00beM.

18. ®DopMyInsl 3aMEHBI TIEPEMEHHBIX B KpaTHOM HHTerpane. [lunuaapudeckas

19. ®Dopmyrbl 3aMeHbI IEpeMEHHBIX B KpaTHOM nHTerpane. Cdepudeckas

20. Omnpenenenue nudGepeHINATEHOTO ypaBHeHHS. Perenue mudQepeHIInaibHOr0 ypaBHEHHUS.

21. VYpaBHeHUs ¢ pa3ACISIOMIUMUCS IEPEMEHHBIMMU.

22. OpHopoansie quddepeHaIbHbIC YPaBHCHUS.

23. Heonnoponrsie nuddepeHIaipHble ypaBHSHNS EPBOTO Mopsaka. MeToa BapHalliuy IOCTOSTHHOH.
24. VYpaBHEHUS, JOITyCKAIONIAE MOHMKEHHE mopsaka (1,2 tum).

25. YpaBHeHHs, AOMyCKaloue MOoHWKeHue nopsaka (3,4,5 tum).

26. JluHeitHOE OZHOPOJHOE ypaBHEHUE N-TO MOPs/IKa C HOCTOSHHBIMH KO3((HIIMEHTaMH.

27. HeonnopomHoe ypaBHEHHE N-TO TOPSAAKA C TOCTOSIHHBIMH KOA(QHUITEHTaMH U CO CIICNHAIBHOM MPaBOH 4acTho.

6.4. Kputepuu oneHuBaHUA

Omnmcanne nokasaTesnel 1 KpUTepHeB OIICHUBAHHS KOMIIETSHITHH I 9K3aMeHa:

OreHOYHBIE CPEACTBA AT IPOBEACHHS 3K3aMeHa IPEACTaBIIIIOT cO00H OMIIET, KOTOPBIM COAEPKUT 2 TEOPETUIECKUX
BoIpoca. baibl, mosrydeHHbIe Ha TPAKTHYECKUX 3aHATHAX B TEYEHHE ceMecTpa (KOHTPOJIbHbIE paOOThI + THIIOBBIE PACUETHI
+ mocemnaeMocTs + akTHBHAsS paboTa Ha mape = MakcuMyM 60), CYMMEPYIOTCS ¢ OaJTaMH, OTy4eHHBIMHI Ha SK3aMeHE
(MakcumMyM 15) 1 Ha neknusax (MakcuMyM 25).

[IpomomkuTenbHOCTD 3K3aMeHa — 60 MUHYT. 3a KaXkJ0€ BHIIIOJHEHHOE 3aJaHNe OMIeTa CTYICHT MOXKET MOJIYIUTh 5 0asos.
Ecnu 3aaHne BBIIIOJIHEHO MTPaBUIIBHO, TO OHO olleHnBaeTcs 5 6amtamu. Ecnu 3aanue BBIMONHEHO ¢ OMUOKaMu, TO OaslIbl
CHIDKAIOTCSI B 3aBHCHMOCTH OT KOJIMYECTBA JOIYIICHHBIX omuOoK. Ecii nomymiena oxHa omibka, TO 31aHIe OIleHuBaeTcs 4
Gammamu, JOIyIIeHs! ABe omnOky — 3 6amt. Ecinu gomyreHo Oojee IBYX OIIHOOK B 3aJaHHU HIIH CTYACHT HE BBITOJIHIII
Kakoe-1m0o 3a1aHne U3 Omiera, To 3a Hero oH nomydaer 0 6amioB. MakcuMabHOE KOIMYECTBO 0AJIOB 3a 9K3aMeH — 15
6aoB.

Kpurepun orieHuBaHUS SK3aMeHa (+ OaJlIbl 3a CEMECTp IO JISKIUAM U IPAKTHIECKUM 3aHATHIM):

OreHka "HeyIOBIETBOPUTENbHO" BEICTABIsIeTCS 32 64 1 MeHee 0aioB;

Orenka "yI0BIeTBOPUTENLHO" BhICTaBIsIeTCs 32 65-77 0aoB (ypoBeHs 1);

Ormenka "xoporro" BeIcTaBisieTcst 3a 78-89 6amioB (ypoBeHs 2);

Onenka "otnuyHo" BeicTaBisiercs 3a 90-100 6amnoB (ypoBeHs 3).

Onucanue mokasaTeseld ¥ KpUTEPHEB OLICHUBAHUS KOMITSTCHITUH JIsT KOHTPOJIBHOM padoThI:

B cemectpe 3 KOHTPOIBHBIX PaboThl. MakcHManbHOE KOJIMYECTBO OAJUIOB 32 KOHTPOJIbHYIO padoTy — 10 6amios. B
KOHTPOJILHOH paboTe 4-5 3amaHuii, KaXKJJOMy COOTBETCTBYET OINPEeNICHHOE KOJIMYECTBO OaJlIoB.

Orenka "3auteHo" BeIcTaBisieTca 3a 6-10 O0amioB, "He 3auTeHO" - MeHee 6 0asIoB.

Onucanue nmokaszaTeield 1 KpUTEPHEB OLIEHUBAHUST KOMITETEHIUH Il THIIOBOTO pacueTa:

B cemecTpe 1Ba TUIIOBBIX pacueTa, IO IEePBBIM JIByM paszeiaM CeMecTpa - M0 OAHOMY TUIIOBOMY pacueTy. B ThumoBom
pacuere 10 3amaHuii, KAXKIOMY COOTBETCTBYET OIPEICICHHOE KOJMIECTBO 0aioB. MakCHMabHOE KOJIMYECTBO OALIOB 3a
OJIMH TUIIOBOH pacuer - 10.

Orenka "3aureHo" BeIicTaBisieTca 3a 8-10 Oamios, "He 3auTeHO" - MeHee 8 0aIoB.

TpeOoBaHMA K BBITOJIHCHUIO TUIIOBBIX PACUCTOR:

1. Kaxp1ii THITOBOH pacyeT JOJDKEH OBITh CETaH B OTACTBHOMN 12 JTHCTOBOM TETpaau B KIIETKY, HA TUTYJIBHOM JIUCTE
JIOJOKHBI OBITh yKazanel @MO, rpynma, TeMa THIIOBOTO pacueTa, JaTa cjadu, TabIuia ¢ HOMEepaMHu 3aJaud U CTPOKOH JIJIst
6auIoB MO KaXI01 3a1aye.

2. Kaxnmoe 3a7ianue TOJHKHO HAYHHATHCS ¢ HOBOW CTPAHHUIIBI M COJIEPKATh: TIOJTHYIO (OPMYITUPOBKY, pelIeHHE, TPH
HEOOXOANMOCTH TpadWKH M YePTEKH, OTBET, IPOBEPKY.
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3. Ecnu 4epTexu NOCTPOEHBI B IPOTPAMMHOM IAKETE, OHU IPUKPEIIISIFOTCS B KAUECTBE [IPUTIOKEHUSL.
4. TUMoOBOM pacyeT caaeTcs COTNAacHO IUIaHy 3aHATHUH MpernoJaBaTelio NpakTuku. HeBepHO cienanHble 3a1aHus
nepenenbIBaloTCs 1ocie MPOBEPKHU U CAAIOTCSA CHOBA B TEUEHHE ABYX HEAEINb.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTODBI, 3arnaBue UznatensctBo, | Pecypc
JI1.1 | KykoBa I'.C., MaremaTrueckuil aHaIU3 B IpUMepax U 3agavyax. Yacts 2: Mockaa : OO0 9BC
Pymaiino M.®. ydaeOHOe mocooue "Hay4no-
(https://znanium.com/catalog/document?id=396989) M3JaTeIbCKHI
uentp MHOPA-
M", 2022
JI1.2 | Tlerpymko U. M. Kypc Briciielt maTematuku. BBeneHue B MaTeMaTHIECKUN CaHKT- 9BC
aHamm3. Juddepennnansaoe ncuncnenne. Jlexknun n npaktukym | IlerepOypr :
(https://e.lanbook.com/book/210341) Jlanb, 2022
7.1.2. lonoJaHUTEIbHAS JIHTEpaTypa
ABTOpBHI, 3arnaBue W3naTenbCcTBO, Pecypc
J12.1 | demunosuu b. IT. COOopHUK 33724 U YIPAKHEHUI 10 MATEMaTHIECKOMY aHAIN3Y: Mocksa : UePo, 3bC
ydaebHOe nmocodue 1997
(https://biblioclub.ru/index.php?page=book&id=459722)

7.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

91 |eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. anekTpoH. 0-ka
http://elibrary.ru/defaultx.asp
32 |Poccuiickuit ponn pynnamenransusix uccnenopanuii (PODU) - opurmansusrii caitt http://www.rtbr.ru/rffi /ru
23 | Hayunas snexTponHas Oubmuorexa. MoHorpaduu, n3jaHHble B H31aTeNbCTBE Poccuiickoit AkajgeMuu
EcrecTBO3HaHMS MOTHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX nzganuii PAE https://www.monographies.ru/
7.3 llepevyenb HHGOPMALMOHHBIX TEXHOJIOT U
7.3.1 IIporpamMmHoOe obecrieyeHue
LMS Moodle
Adobe Reader
OpenOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynmpTHANCIATUTHHAPHAS pedepaTHBHAs 0a3a
nmaHHbIX / KomnaHus Thomson Reuters. — Pexum nocryma: amst 3apeructpup. nonas3osaTeneit Uenl'V. — TekcT : 21eKTpoHHBII

2. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a qannsix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. anrn. — Pexxum noctyna: 1uist 3apeructpup. nonb3osareneit UenlV. — Tekcr : aneKTpoHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUITIJIMHBI (MOJY JISA)

Jis peanu3anuy TUCIUTUTMHBI UCIIONB3YIOTCS YIeOHbIE ayAUTOPUH JUISI IPOBEICHUS 3aHATHI JISKITMOHHOTO THIIA, 3aHATHH
CEMHUHApPCKOI0 TUIA, TPYIIOBBIX U MHAWBUYaJIbHBIX KOHCYJIBTALUM, TEKYLLIETO KOHTPOJISA U MPOMEKYTOUYHOU aTTeCTalluu, a
TaKKe IOMEUICHUS I CAMOCTOSITENIbHOM paOOTHI.

VueOHbIe AyAUTOPUHN YKOMIIJICKTOBAHbBI CHCHHaHHSHpOBaHHOﬁ MeOeIbI0 M TEXHUICCKUMU CpeacTrBaMu O6y‘{€HI/If{Z
IMPOCKTOPOM, SKpaHOM, Mal"HPITHO-MapKepHOﬁ ,I[OCKOP'I, MapKepoM; € BOBMOXKXHOCTBIO ACMOHCTPAIIUN JICKTPOHHBIX
Hpe3eHTaHHfI IIpr YPOBHE OCBCIICHUA, JOCTATOYHOM JUUISL pa6OTI)I C KOHCIICKTOM.

JIs ipoBeieHHsT 3aHATHIA JISKITMOHHOTO THITA UMEETCS JEMOHCTPAITHOHHOE 000PYIOBaHUE: IPOSKTOP, IKPAH.

ITomemeHust 17151 CaMOCTOSTENBHOM PadOTHI 00yJAIONINXCsl OCHAIIEHBI KOMITEIOTEPHOH TEXHHUKOMH C IMOIKITIOUYCHHEM K CEeTH
«MHTepHEeT» M 00ecTIeueHNEeM IOCTYIIA B AJICKTPOHHYI0 HH()OPMAaHOHHO-00pa30BaTENbHYIO Cpely YHIUBEPCHTETA.

9. METOAUYECKHUE YKA3AHUSA 1JI51 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5T)

IMpu n3ydeHnn qaHHON TUCIIUIIIMHEI HCIOIB3YIOTCS JIEKIIMOHHBIE, MPAKTHYCCKUE 3aHATHS U CaMOCTOSITeNTbHAs paboTa
CTYICHTA.

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamMma aucouminHe! "MaremaTrdaeckuit aHanus, JuddepeHnnanbabie 1 pa3HOCTHEIE YpaBHEHHs" 10
HarpasJIeHHIO ToAroToBkH (crenmansaoct) 09.03.03 "IIpuknaanas nadopMaTka" HanpaBIeHHOCTH (TIPOQHITIO) crp. 11
UT-pemenus u rexHonaoruu o6padbotku nanHbIX B 3koHOMEKE DI'BOY BO «Henl V»

Ha 7eKIMoHHbIX 3aHATHAX IPeTo1aBaTellb H3JIaraeT OCHOBHOE coJiepskaHne TeM IporpaMmsl. [IpopaboTky ITeKInOHHOTO
MaTepuana CTyJIEHTY JKelaTelIbHO IPOBOJUTH KaK MOCNe KaXKI0TO 3aHATHSA, TaK U MO 3aBEPLICHHUIO TeMbL. DTO MO3BOJIUT
CBSI3aTh BOEIUHO MOJIYYEHHBIE CBEACHH  COCTABUTH LIEIBbHYIO KAPTHHY.

Ha mpakTiyaecknx 3aHATHAX PacCMaTPUBAIOTCS OCHOBHBIC METO/BI M ITPHUEMBI PEIICHNUS 3a1a4 TUCKPETHON MaTeMaTHKH.
PexomeHyeTcs eper KaXkAbIM MPAKTUIECKUM 3aHATHEM BBIITOIHUTH JOMAIIHEE 3aJaHHe, YTO TO3BOJIUTH JIydIIe YCBOUTH
HpeAbIIyIINI MaTepyal, 1 U3ydUTh JeKIIUOHHBIN MaTepual o npexacrosimieil reme. CTyneHTy *KenaTeIbHO MPOSIBIATH
AKTHBHOE Y4acTHE Ha NIPAKTUIECKHUX U JICKIIMOHHBIX 3aHATHAX, 33/1aBaTh BOMPOCH, TOCKOJIEKY YMEHIE 00OCHOBHIBATH CBOIO
TOYKY 3pEHUS, HAX0XKICHIE KOMIPOMHUCCHOTO PEIICHNS B STHYECKH BBIACPKAHHOM JUCKYCCHH HE TOJIBKO BaXKHO JUTS
Jy4IIETO YCBOSHUS MaTepHaa, HO U LIEHUTCS B pealbHON KH3HU.

B ciydae npumeHeHHs Tpy 00y4eHUN TMCIUILIMHBI SJICKTPOHHOTO 00y4eHUs], IUCTAHIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCsI ¥ TPEHOAaBaTENs OCYIIECTBISIETCS B PEXKUME PEATFHOTO BPEMEHH (OHITAHH-IeKITN
(BeOuHApBI), YaTHI, BUACO-KOH(GEPEHIINN | AP.) WIN OTJIOKEHHOTO BPEMEHH (CHCTeMa AUCTaHIHOHHOTO o0yuenus Moodle,
(hopyMBbl, 3EKTpOHHAS [TOYTA U JIP.).

Borpiryro yacTs BpeMeHH 00yJaronIuecss CaMOCTOSATEIEHO PabOTAIOT ¢ yaeOHO-METOANISCKIMH MaTepraiaMu. CTyIeHTHI
MMEIOT BO3MOXXHOCTh KOHCYJIBTHPOBATHCS € IIPENOAaBaTEIEM IT0 BCEM BOIIPOCaM, BOSHUKAOIIUM B X0JI€ CAMOCTOSATEITHHON
paboThI TOCPEICTBOM 3IEKTPOHHON MOYTHI, MECCEHIXKEPOB, COLIUANBHBIX CeTel U T.II.

Jocrym oOyuaromerocst K ydeOHBIM pecypcaM B peXUME OTI0KEHHOTO BPEMEHH, CAaMOCTOSITENIBHON padOThI
OCYIIECTBIIETCS Yepe3 ceTh IHTepHeT B yIOOHOM ISt HEro MecTe, BpeMEHH U TeMITe.

IMTpu 0Oy4eHny HHBAIHOB U JIHI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS 3JIEKTPOHHOE 00ydIEHHE, TUCTAHI[OHHbIC
o0Opa3oBaTenbHbIe TEXHOJIOTUH MpeIycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiaud UHOPMAIMU B JOCTYIHBIX IS HUX
dbopmax.

Peanmsanust qUCIUIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHS, TMCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymectBnsiercst Ha ocHOBaHUHU «II00KEeHUS 0 peann3auu OCHOBHBIX U JOTIOTHUTEIBHBIX 00pa30BaTeIbHbBIX
HPOrpaMM C IPUMEHEHHEM >IIEKTPOHHOTO 00YJEeHHs M IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (henepansHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeEHOM YUPEXKICHUH BRICIIETO 00pa3oBaHms «UesI0MHCKUH rocynapCcTBeHHbBIH
yHHBepcHTeT», «[1010keHNs 0 opsAAKe 3aUeTa 0OYJAONIIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB 0CBOSHHUS B OPraHNU3aLUAX, OCYIIECTBISIOMNX
00pazoBaTENBHYIO ACATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUIUTHH (MOJIYIIEH), IPAKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM UIEKTPOHHOI HHPOpMannoHHO-00pa3oBaTensHoi cpenst PT'BOY BO
«Uenl'Y». B uckimoquTenbHbIX cirydasx ((opc-Maxop U T.I1.) IPU peann3auu 00pa3oBaTeNnbHON eI TeTbHOCTH C
npumMenerreM 30, JIOT Moryt npuMeHsTh KOMIOHEHTHI, He BXOZSIINE B IEPEUCHB JIEKTPOHHOI HH(OPMaMOHHO-
00pazoBaTeNBFHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUIIJIMHBI OBYYAIOIIUMUCS C
HWHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXHOCTAMM 310POBbSA

OcBOCHHE IUCHUIDIMHBI HHBAIMAAMH W JIMIAMH C OTPAaHWYCHHBIMA BO3MOXKHOCTSMH 3/IOPOBBSI OCYIIECTBIACTCA C
WCIIONIb30BAaHUEM CIIEIHATIBHBIX TEXHWYECKHX CPEICTB M HH(POPMAIHMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO MHBAJIMJIOB M JIMI C OTPaHMYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3anpocy oOydaromierocsi (MOOHMIBHBIE CIIEIMANbHBIC TEXHWYECKUE CPEACTBA IS JMI[ C HAapyIICHWSIMH 3pEeHHS U C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAIIMOHHBIE TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIICHUSIMU 3pEHHS Ha pabdodnmx MecTaxX AT HMPOBEACHMS MPAKTUYECKUX WU
JTa00paTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAILHOE IPOrpaMMHOE obOecriedeHue (IporpaMMma pedeBOW HaBHIalWW,
pedeBbIe CHHTE3aTOPH, SKPAaHHEIC JIYITH).

B yueOHbple ayguropmm obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOY4JaroUXCsl C HMHBAIUAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoil aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHUMYEHHBIMU
BO3MOXHOCTSIMH  37I0POBbs, IIPELyCMAaTPUBACTCSI COOTBETCTBYIOHIEE KOJMYECTBO MeCT JUIsi OOydaroUXcs C y4eToM
HapYIICHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl MPENOCTABISECTCS AOCTYI K
NEYaTHBIM HCTOYHHKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CENMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKUX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe dIeKTpOHHOTO TOKYyMeHTa B (hoHJe HaydHOU onbnmmotekn Yenl'Y uiu 2MeKTpOHHO-OMOIHOTEUHBIX CUCTEMAX.
YueOHO-MeTOANUEeCKIe MaTepHaibl A OOYydalomMXCsl M3 YMCIa WHBAIWAOB W JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPENOCTABIAIOTCS B (POPMAaX, aNaNTUPOBAHHBIX K OTPAaHWYCHUSIM MX 3/10POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
nHpOpManHL.

Jlns MHBaNMMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSl OCBOCHHE AWUCLUIUIMHBI MOXET OBITh YaCTUYHO HIIH
HOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IIpn mpoBeseHWM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJaIOMMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEINBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/IMBUIYaJIbHBIX OCOOEHHOCTEH MHCTPYKIMH O IOPSIKE MPOBEIACHMS NPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB H
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MUMWHOBPHAYKHN POCCHUU
\,’} DenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
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Pabouas nporpamMma aucouminHe! "MaremaTrdaeckuit aHanus, JuddepeHnnanbabie 1 pa3HOCTHEIE YpaBHEHHs" 10
HaTpaBJICHHIO MOAroToBKy (crenuanbaocti) 09.03.03 "[puknanHas nHGOpMaTHKA" HAPABICHHOCTHU (ITPOQIITIO)
UT-pemenus u rexHonaoruu o6padbotku nanHbIX B 3koHOMEKE DI'BOY BO «Henl V»

crp. 12

BO3MOXKHOCTH OTBETOB Ha 3aaHMA (ITHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHCHEMEHHO mpudToMm bpaiins, ¢

UCIIONI30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

HpI/I MPOBCACHUHN IIPpOLCAYPbl OLUCHUBAHHUA PE3YJIbTATOB O6y‘{€HI/IH HWHBAJIMAOB M JIMI C OrpaHUYCHHBIMU BO3MOKHOCTAMU
3A0pOBbA  MPCAYCMATPUBACTCA  HCIHOJB30BAHUC MPCAOCTABJICHHBIX Yenl'Y wminu  COOCTBEHHBIX TEXHHYECKUX CpCacCTB,
HCO6XO[[I/IMI>IX UM B CBA3M C HUX HWHAUBUAYAJIbHBIMU 0COOEHHOCTSIMH. HpI/I HCO6XO£[I/IMOCTI/I WHBaJIuJaM W JUnaM ¢
OTpaHNMYCHHBIMH BO3MOXXHOCTAMU 340POBbs IIPCAOCTABIIACTCA AOIOJHHUTEIIBHOC BPEMA IJIA IMOATOTOBKM OTBETA HA 3adaHMA,

npoueaypa OuCHMBaHUA pE3yJIbTaTOB O6y‘I€HI/IH O AUCHHUINIMHE MOKET MPOBOJAUTHCS B HECKOJIBKO 2TAIlOB.

© ®I'BOY BO «Henl'V»




[TpumepHbie BapuaHThl KOHTpOJIbHBIX padoT I, I1, III cemectpa

KonTponwsHas no pazgeny 1: Ilpenens

Ne samanusa | 3amanue

Koma-Bo Gamnos

1 . 5x*—3x-7
|m2—
oL 4X° —2X+8

2

2 . AX—=3-45-X :
lim
Xx—4 X—4

3 2
lim 92X
x-0 5N 5x

4  2XP—TX+2 2
im———
x> 3X° +6X—4

5 n+3 2n+4 2
nm(_j
n—oo n_2

KoHnTpospHas 1o pasneny 2: IlpousBoaHsie

Ne samanus | 3amanue

Koin-Bo 6amios

1 x*(3x + 4)

Haiitu mpoussonuyio Y =

2

(x+1)°
2 Haiiti npoussonnyto XCOS 77y — sinax=x-1 2
3 . arcsinx — arctgx 2
[Mpumenuts Gpopmyny Teitnopa I Im 3
w0 InL+ x3)
4 [TpoBecTH NMONHOE MCCIIETOBAHUE U TOCTPOUTH rpaduK 4

y = 2X + 4arcctgx

KontponwsHas no pazneny 3: MHterpasl

Ne 3amanusa | 3amanue
o

Kom-Bo 6amnos

: (2x+1)e* dx 2
2 . _ 2
3Xx-2 dx
Y Vx?—4x+8
3 . _ 2
22x 1 dx
J X5=3x+2
4 x2 In? xdx 2
5 * In xdx 2
J Jx

KoHTpouspHas pabota no pasgeny 4: nubdepeHuupoBanue Gmm

Ne sananusa | 3amanue

Komn-Bo Gamios

1 Haiit yacTHBIE IPOM3BOIHBIE IEPBOTO M BTOPOTO MOPSIIKOB OT
creyronie GyHKInu
2

2

X
u=tg—
y
2 Haiitn nuddepennunan cnoxHol GpyHKIUHN 2
X
aot[XY
y Z
3 Haiitu dz, ecnn z=z(X,y) 2

X2 +y?+z° =a’




4 HccnenoBark QyHKIHMIO Ha SKCTPEMYM 2
uU=x">+xy+y>—12x-3y
5 Haiiti npon3BoHYyI0 yKa3aHHOTO MOpsiaKa OT GpyHKIUH 2

4
5_41U=X—y+X2+2xy+ y? +x°
X

KonTponwsHas no pasaeny 5: Unterpan Pumana

Ne samanusa | 3amanue Koi-Bo 6amos

1 9 dx 2
L \/; -1

2 BBIUMCIUTS MJI0IIA]1h, OTPAHUYCHHYIO JIMHUSMH 2
y=4-x%y=0

3 Omnpenenuts 00beM Tea, 00pPa30BAHHOTO BpalleHuEM (PUTYPHI, 2
OTPaHUYCHHOU JIMHUSMH
y2 = 2X, X = 3 Boxpyr ocu OX

4 Onpenenuts JUIMHY TyTd KPUBOM X% + y2 =4 2

5 Onpenenuts CUIly AaBJICHUS BOJbI HA BEPTUKAIbHBIN 2

MPSIMOYTOJIbHBIN IIJIF03 C OCHOBAHUEM 8 METPOB U BBICOTOM 6
METpOB.

KoHTponsHas o pazugeny 6: AuddepeHnansHple ypaBHSHUS

Neo zamanusa | 3amanue Koin-Bo 6ammos
1 Haiitu obmmee pemenue quddepeHnnaIbHOTO ypaBHEHUSA 3
y"+2y'+5y =—sin(2x)
2 Haiitu obee pemenue audGpepeHnnanbHOro ypaBHeHUs 3
y" —y'=2e" +cosx
3 4

Haiitu pemenue 3anaun Komu Y — Y/ X = X2, y(1)=0




TpeOoBaHUA K BHINOJHEHUIO CEMECTPOBOM PA0dOTHI:

1. Kaxxgast cemectpoBasi paboThl JOJDKHA OBITH cAelaHa B OTAEIbHOU 18
JMCTOBOM TETpaaH B KIETKY, HA TUTYJBHOM JIUCTE AOJDKHBI OBITH yKa3aHel OUO,
rpymnmna, TeMa CeMecTpoBOi paboThl, AaTa clayM, Tabaulla ¢ HOMEpaMH 3a/a4ud U
CTPOKO# Jy1s 0aJJIOB MO KaXKAOH 3a1aue.

2. Kaxxnoe 3amaHue MOMKHO HAYMHATHCS C HOBOM CTpPaHMIIBI M COJAEPXKATH:
HOJIHYI0 (POPMYJIUPOBKY, pEUIEHHE, IPU HEOOXOOUMOCTU TpadUKU U YEPTEXHU,
OTBET, IPOBEPKY.

3. Ecnu uepTeku MOCTPOEHBI B MPOTPAaMMHOM IAKETE, OHM NPUKPEIUIAIOTCS B
KauyeCTBE MPUITOKECHHUS.

4. CemecTpoBasi paboTa CHAaeTcs COMNIACHO IUJIaHY 3aHATUN MPENo/aBaTesro
npakTUku. HeBepHO crenaHHble 3aJaHUs NEPEICNIbIBAIOTCS IOCIE MPOBEPKU U
CHIAal0TCSl CHOBA B TEUEHUE JIBYX HEJEIb.

Ilpumepnuiii apuanm cemecmposoil pabomuol

Bapuanm Nel
. 4n-1
3amaua 1. Jloxasats, uto lim ——— =2 (ykazars N (8))
- 20 +1

3agaua 2. BeUHCIUTE MIPEIEIIBbl YUCIOBBIX MTOCIEIOBATEILHOCTEM.
Iim(3——n)2+(3+n)2

”—”(3—nf—(3+nf'

3agaua 3. BeuncauTh Mpeiesibl YUCIOBBIX MOCIEI0BATEILHOCTEM.
lim n ¥/5n% +4/9n® +1 |

”*w(n+vﬁ)J7jF:E?

3anayda 4. BeIUUCIUTE TIPE/IeIbl YUCIOBBIX MOCIEI0BATEILHOCTEM.

lim n(\/n2 +1++/n2 —1).

n — o

3agayda 5. BeIUUCINUTE TIPe/Iesibl YUCIOBBIX MOCIEI0BATEILHOCTEM.

. (n+1Y
lim| — | .
n—->o\ N _1

3anaua 6. Jlokasars (Haiitn 5(g)), uTo:

. 2x®*+5x-3
lim =
x>3  X+3

3agaua 7. Beraucnuts npenensl PyHKITHiA.
3
X*=2x-1)(x+1
"ﬁ]( )( ).

x> X' 4+4x° -5
3agaya 8. Berancnuts npenensl PyHKITHiA.

—1.




Iim\/1+2x-—3

X—>4 \/; — 2 .

3apaua 9. Beranciuth npenensl GyHKIIUH.
. In(1+sinx

lim ( ).

x>0  gin4x
3agaua 12. Beruucnuth npenaesnsl GyHKITUHN.




09.03.03 IIpuknagnas unpopmaruka Hanpasinennocrs (mpopuis) UT-pemenns 1 TexHo10ruu
00paboTKH AaHHBIX B 3koHOMMKe, PII/I MaremaTuueckuii ananus, {uddepenuuanbunie u
Pa3HOCTHBIEC ypaBHeHus, 2025 r.H., o4Has ¢opma 00y4eHuUs.

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM HHCTUTYTa I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOTHUI

[Tporokon 3aceqanust Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera
WHCTHUTYTa WH(OOPMAITMOHHBIX

TEXHOJIOTUH COITIaCOBaHO 10. B. Ilerpuuenko
3acenanuem kadeapbl MATEMATHYECKOT0 aHAJIU3A

[Tporokon 3aceqanust Ne 7 ot 24.01.2025

3aBenyromui kapenpoi COIIacOBaHO B.E. ®enopos

ABTOD (COCTaBUTEIIH) C.M. BoponuH

CTpykTypa padoueii mporpaMMbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



