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09.03.03 IIpuxknagnas unpopmaruka, Hanpasiaennocts (npoduiis) UT-penieHus: U TeXHOJI0rHH
00paboTKH AaHHBIX B 3koHOMMKe, PII/I MaremaTuueckuii ananus, {uddepenuuanbunie u
Pa3HOCTHBIEC ypaBHeHus, 2026 r.H., 04Has ¢opmMa 00y4eHuUs.

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

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

[Tporokon 3aceqanust Ne 7 ot 26.02.2026

[Ipencenarens YdeHoro coBera
WHCTHUTYTa WH(OOPMAITMOHHBIX

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

ITporoxon 3aceqanust Ne 7 ot 30.01.2026

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 274-1
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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:

BUJIBI HEOTIPENIENICHHOCTEH IS MPEAEIOB MOCIEA0BATEILHOCTEN U IPEAeIoB (GYHKIIMN, OCHOBHBIE METOIBI
MaTEeMaTHYECKOTO aHaIn3a; TUIIBI Ju(depeHIIHaIbHBIX YpaBHEHUN H METOIbI HX PEIICHUS.

YMmern:

KJ1accU(UIMPOBATh TOUKH Pa3pbiBa; OIMCATh MOBECHNE (PYyHKIMN B OCOOBIX TOUYKAX U Ha OECKOHEYHOCTH; yCTaHABIMBATD
CBsI3b MeXIy MU hepeHITpOBaHNEM U HHTETPUPOBaHUEM (YHKIHH, 0000IIaTh pe3yIbTaThl Ul HHTerpaia Pumana.

Baanern:
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HaBbIKaMH1 IPUMEHECHUS METOJOB MATEMATUYCCKOTO aHaJIn3a B Hpoq)eCCHOHaHBHOﬁ JCATCIIBHOCTH.

OIIK-6: Cnnocoden AHAJIN3UPOBATL U pa3paﬁaTmBaTb OPraHn3alMoOHHO-TEXHUYECKUE U IKOHOMUYECKHUE NMPOLECCHI C
NPUMECHECHUEM METOA0B CUCTEMHOI'0 aHAJIN3a U MATEMATHICCKOro MOJAC/ITHPOBAHUA;

3HaTh:

CIIOCOOBI pemeHus CTaHAaPTHBIX 3a/la4 MAaTEMATUYECKOI'0 aHaJIn3a.

YMmers:

HCII0JIB30BaTh MONCKOBBIC CHCTCMBEI, 0asel JAHHBIX U CTATUCTUYCCKHUC Ta6JII/IIH>I.

Baanern:

HaBBIKAMU aHAJIN3a U pa3pa60TI<H OPraHn3aIMMOHHO-TEXHNYCCKUX U OKOHOMUYECCKUX MTPOICCCOB C IPUMEHEHUEM METOO0B
MaTeMaTH4YCCKOIO aHaJIn3a.

B pe3yibTaTe 0cBOeHHS JUCHMILINHBI 00yYaIOLUICS J0JKEeH

3.1 |3narn:

3.1.1 BHJIBI HeOHpCHGHCHHOCTCﬁ AT IPEACIIOB MOCJIeI0BaTEIbHOCTEH 1 npeacioB d)yHKL[PIﬁ, OCHOBHBIEC MCTOIbI
MAaTEMATHYCCKOT'O aHaJIn3a, THUIIbI I[I/Iq)(i)epCHL[I/IaJIBHLIX ypaBHeHI/Iﬁ 1 MCTOAbI UX PCIICHUSA,

3.1.2 | ctocoObI pCHICHUA CTAaHAAPTHBIX 3aa4 MaTCMaTUICCKOI'0O aHaJInu3a.

3.2 | YMmeTh:

3.2.1 | pemaTh TUIIOBBIE 3a1a9M MATEMaTUIECKOTO aHAJIH3A.

3.3 | Bnagern:

3.3.1 | B1ameTh HaBBIKAMH HCIIOJIB30BAaHNS OCHOBHBIX HOHATHH, TEOPEM, 3aKOHOB MaTeMaTHUECKOTO aHaIn3a IS
pelieHust 3a1a4 POQECCHOHANBHON e TETbHOCTH.

4. OFBLEM JUCLMILINHBI (MOLYJIST)

OOwas TpyaoeMKocTb 8 3ET
YacoB 1o y4eOHOMY IIaHy : 288 Bunb koHTpONS B cemecTpax:
B TOM YHCIIC
ayJAUTOPHBIE 3aHATHSA : 128 9K3aMeHsHI 1, 2
caMocCTosiTeNbHas paboTa : 117,4
4acoB Ha KOHTPOJIb : 36
KOHTaKkTHas pabora: 134,6
HKP: 6,6

5. CTPYKTYPA U COAEP)KAHME JUCHHUIIVIMHBI (MOYJIA)

Kon HaunmeHoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kvpc
Pasnea 1. Ilpeaenst

1.1 MHOXeCTBO AeHCTBUTENBHBIX urceln /JIek/ 1 2 JIT.1 J11.2J12.1
313233

1.2 IIpenen nmocnemoBarenbHocTy /JIek/ 1 4 JI1.1 J11.2J12.1
313233

1.3 Kpurepnn cxogumoctn nocienoBarensHoctell. [penen dynxumm /Jlex/ 1 2 JI1.1 JI11.2J12.1
313233

1.4 3ameuarenbHble nipenenst /JIex/ 1 2 JI1.1 J11.2J12.1
313233

1.5 IIpenen nocnemosarensuoctu /Ip/ 1 2 JI1.1 J11.2J12.1
313233

1.6 Mpenen gpyrxmun /Tp/ 1 2 JI1.1 J11.2J12.1
212233

1.7 3ameuarenbHele npenenst /IIp/ 1 1 JI1.1 J11.2J12.1
313233

1.8 IIpumenenue sxkBUBaNIeHTHOCTEH B Tipenenax /I1p/ 1 1 JI1.1 JI1.2J12.1
313233
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1.9 HenpepriBabie ¢pynkmuu. Knaccugpukamms Touek paspoisa /IIp/ 1 2 JIT.1 JI1.2J12.1
212233
1.10  |KoutponbHas pabora mo pasaeny 1 /IIp/ 1 2 JI1.1 J11.2J12.1
2102233
1.11 | CamocrosTensHO MpopaboTaTh MaTeprall pa3ziea, BEITOIHUB THIIOBOH 1 20 JI1.1 J11.2J12.1
pacuer Nel o Teme «IIpenensr». [ToagpoOHO N3YyIUTH MaTepPHATBI JCKIIUH 012233
paszzaena, HOAroTOBUTHCS K KOHTPOJIBHOM padoTe 1o pazaeny. 3HaTh
MIOHATHUE [I0CIIE0BATEIILHOCTH, IPEAEia 0CIeJ0BATEIbHOCTH, IOHATHE
(byHIaMEeHTATBHO MOCIIeI0BaTeIbHOCTH, KpuTepnii Komu cxoxumocti
MOCJIEI0BATENIBHOCTEH, Tpeaen (hYHKIHH B TOUKE, 3aMe4aTeIbHbIC
MIpeesibl, TEOPEMY O ABYX MUJIMLMOHEPAX, SKBUBAJIIEHTHOCTh B HYIJIE.
YMeTh N30aBIATECS OT HEOPEIEICHHOCTEH BCEX THIIOB B IIpezieie
MOCIIEIOBATENILHOCTH U Tipenen ¢pyakumu /Cp/
Pazgen 2. TuddepennnanbHoe ucuucaeHue QyHKIUH OJHOIO
nepeMeHHOro
2.1 IIpoussoanas Gpynkuuu /Jex/ 1 4 JI1.1 J11.2J12.1
313233
2.2 Juddepeniman GyHKIAN OJHOTO repeMeHHoro /JIek/ 1 4 JI1.1 JI1.2J12.1
313233
23 ®Dopmyna Teitnopa /Jlex/ 1 2 JI1.1 J11.2J12.1
2102233
2.4 IIpousBoansie mpocrernmx Gynkuuii /I1p/ 1 2 JIL.1 J11.2J12.1
013233
2.5 [pousBomuas cinoxuoit Gynkwm /TTp/ 1 1 JIT.1 JI1.2J12.1
212233
2.6 Haxoxnenue audpdepenimana Gpyakimu /TIp/ 1 1 JI1.1 J11.2J12.1
2102233
2.7 IIpou3sBoaHbIe BRICIIUX TOPSIIKOB. [Ipon3BoaHas QyHKINH, 3aJaHHOM 1 2 JIT.1JI1.2J12.1
napamerpuuecku /IIp/ 012233
2.8 INonnoe uccnenosanue Gpyukimu. [Toctpoenne rpaduxos /IIp/ 1 2 JI1.1 JI1.2J12.1
2102233
2.9 KonTtposasHast padota mo pazneny 2 /Ip/ 1 2 JI1.1 J11.2J12.1
313233
2.10 | CamocTosATensHO popaboTaTh MaTepHall paszieia, BBITOJIHUB TUIIOBOH 1 18 JIT.1JI1.2J12.1
pacuet Ne2 o teme «/luddepeniuposanuey. [1ogpoOHO H3yIHUTH 313233
MaTepHualibl JIKIIMHU pa3Jiena, HOATOTOBUTECS K KOHTPOIBHOM paboTe 1o
paszzaeny. Jlist yCIenrHoTo BBIMOHEHHS KOHTPOJIBHON paboThI
HEoOX0oaMMO 3HaTh mpaBmiIa qudhepeHpoBanns GYHKIMNA OTHOH
MIEpEMEHHOMN, TaOIUIy TPOU3BOIHBIX AIEMEHTAPHBIX (PYHKLUH, TpaBuiIa
TG PepeHIIUPOBAHHS CIIOKHON (HYHKIIMHU, PYHKITUH 33 JaHHOMN
apaMeTpHYecKH, IIPaBUIIa HaXOKICHNS IPOU3BOIHBIX BEICIIETO
HOpsIIKa, IPaBIJIa HAXOXKIACHUS IPOU3BOTHON (YHKINH, 3agaHHON /Cp/
Pa3nen 3. UuTerpanbHoe ucunciaenne GyHKIUU OIHOT0 epeMeHHOr 0
3.1 IepBooGpasnas. Heonpenenennsrit uaterpan /JIex/ 1 4 JI1.1 J11.2J12.1
2102233
32 Pasnuunble nprieMbl HHTErprpoBanus /JIek/ 1 8 JIT.1JI1.2J12.1
313233
33 Wuterpuposanune npocrermmx yakiuit /TIp/ 1 2 JIT.1JI1.2J12.1
313233
34 3ameHa nepeMeHHbIX. PopMyna HHTETpUpoBaHu 1o YacTsiM /I1p/ 1 2 JI1.1 J11.2712.1
2102233
3.5 HuTerpupoBanue parroHabHbIX (yHKImA /T1p/ 1 2 JI1.1 J11.2J12.1
213233
3.6 WuTerpupoBanne TpuroHoMeTpruieckux ¢pyaxmuui /T1p/ 1 2 JIT.1 JI1.2J12.1
212233
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3.7 CrienanbHble IOJCTAHOBKU. Y HUBEPCAIbHASI TPUTOHOMETPUYECKAs 1 2 JI1.1 JI1.2J12.1
nonacranoBka. [loacranoBka Ditnepa. IHTerpupoBanue 212233
nmuddepernuansroro ounoma /I1p/

3.8 KonTtpomsHast padota no pazneny 3 /IIp/ 1 2 JI1.1 J11.2J12.1

013233

3.9 CaMOCTOSTENBEHO TPOPad0TaTh MaTepHa Pasfeia, BEITOIHIB THIIOBOH 1 20,7 JI1.1 JI1.2J12.1
pacuer Ne3no Teme «uTerpansny. [logpoOHO H3ydUTH MaTepuabl 212233
JIEKIIUH pa3jesa, IIOATOTOBUTECS K KOHTPOJIBHOW padoTe mo pasnemny. s
YCHENTHOTO BBITIOJTHEHUSI KOHTPOJILHON pabOThI 3HATH OCHOBHBIE METOIbI
HMHTETPUPOBAHUS (PYHKIUH OJJHOTO MEPEMEHHOTO0, (hOpMyITy
uHTerpupoBanus o yactsm, MHK, uHTerprpoBanue pauuoHaIbHbBIX H
TpUroHOMEeTpUIecKuX QyHkimi /Cp/

Paznen 4. luddepenunanbHoe neuucaeHue PyHKIMM MHOTHX
nepeMeHHBIX
4.1 ODyHKITNH MHOTHX MepeMeHHBIX /JIek/ 2 4 JI1.1 J11.2J12.1
313233
4.2 Juddepeniman GyHKIUHA MHOTUX TIepeMeHHbIX /JIex/ 2 2 JI1.1 J11.2J12.1
313233

43 JlokanpHBIN U TI00ATBHBIN SKCTpeMYM (HDYHKITMH MHOTHX 2 2 JIT.1JI1.2J12.1
nepeMeHHbIX /Jlex/ 212233

4.4 YcnoBHbli skcTpemyM /Jlek/ 2 2 JI1.1 J11.2J12.1

313233

4.5 YacTHBIE TPOM3BOAHBIC (PYHKIIMH MHOTUX TIEPEMEHHBIX IIEPBOTO H 2 2 JI1.1J11.2J12.1
BTOPOTO NOPAKOB. JTuddepeHiuman mepBoro 1 BTOPOro mopsiIka 213233
(GyHKIIMK MHOTUX TiepeMeHHbIX. /IIp/

4.6 JuddepenuupoBanne GyHKIUHU 3a1aHHON HesBHO. AnddepenurpoBanue 2 2 JI1.1 J11.2J12.1
ciioxxHo# ¢yrkuun /T1p/ 313233

4.7 DKcTpeMyMbl QYHKIHA MHOTHX IepeMeHHbIX /I1p/ 2 2 JIT.1 JI1.2J12.1

313233

4.8 Ycnosusiit oxctpemym /Tp/ 2 2 JIT.1J11.2J12.1

313233
4.9 KonTtpossHast padbota no pazueny 4 /TIp/ 2 2 JI1.1 J11.2J12.1
313233

4.10 | CamocTosATeNnsHO IPOpaboTaTh MaTEPHAI paszieia, BBITOJHUB TUIIOBOMH 2 24 JIT.1 JI1.2J12.1
pacuer Ne4 o teme «Juddepennumansaoe ucyucieHne QyHKIIA MHOTHX 213253
nepeMeHHBIX». [IoApOOHO U3YYUTh MaTepHaIbl JCKIUH pa3/eia,

MOJITOTOBUTHCS K KOHTPOJBHOM padoTe 1o pazneiny. /i yerenHoro
BBITTOJTHEHHSI KOHTPOJIBHOM pabOTHI HEOOXOIMMO 3HATH IIPaBHIIa
HAXOJXK/ICHHUS YaCTHBIX MPOU3BOIAHBIX (DYHKIIUH MHOTHX ITEPEMCHHBIX,
noHsatue quddepeniuana Gmi, udpdepeHnrana Gpmm BTOpOro U
TPETHETO MOPSIKOB, YMETh UCCIEIOBATH (PMIT Ha JIOKATHHBIH KCTPEMYM
u ycnoBHsI /Cp/
Pazgen S. /IBoiiHble M TPOiHbIE HHTErPAJIbI
5.1 CobctBenHslit naTerpan Pumana /Jlex/ 2 2 JI1.1 J11.2J12.1
313233
5.2 JlocTaTo4HbIC YCIOBUS HHTETPUPYEMOCTH 10 PuMany /JIex/ 2 2 JIT.1JI1.2J12.1
313233
53 OcHoBHBIE cBolicTBa MHTerpaia Pumana /Jlex/ 2 2 JI1.1 J11.2J12.1
212233
54 Tpoitnoit unterpan /Jlex/ 2 2 JI1.1 J11.2J12.1
313233
5.5 Cdepuueckas U HWIHHAPUICCKAs 3aMEHBI KoopanuHaT /JIek/ 2 2 JIT.1JI1.2J12.1
213233
5.6 JBoiinoit naTerpan /Tlp/ 2 2 JI1.1 J11.2J12.1
213233
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5.7 3ameHa rmepeMeHHbIX B [BOWHOM uHTErpae /I1p/ 2 2 JIT.1 JI1.2J12.1
212233
5.8 Tpoiinoit unrterpan /Ip/ 2 2 JI1.1 J11.2J12.1
2102233
5.9 Cdepuueckas 1 numHHApUIEcKas 3ameHs! /T1p/ 2 2 JIT.1JI1.2J12.1
313233
5.10 | KonTponbHas pabota mo pasgeny S5 /IIp/ 2 2 JIT.1 J11.2J12.1
212233
5.11 | CamocrosTensHO MpopadoTaTh MaTepUal pas/elia, BhIITOJIHUB TUIIOBOM 2 16,7 JIT.1JI1.2J12.1
pacget Ne5 o Teme «HTErpagbHOE HCUNCIICHUE (DYHKIIH MHOTHX 0102233
nepeMeHHBIX». [IogpoOHO N3ydNTh MaTepHabl IEKIIUH pa3fena,
MOJATOTOBUTHCA K KOHTPOJIBLHOM paboTe no paszneiny. /s ycremHoro
BBITTOJTHEHHSI KOHTPOJIBHOH pabOTHI HEOOXOANMO 3HATH CIOCOOBI
PacCcTaHOBKHM IIPE/IENOB MHTETPUPOBAHUS B JBOMHOM U TPOHHOM
HHTErpajlaX, TeOMETPUYECKUH CMBICI IBOMHOIO U TPOMHOIO UHTEIPAJIOB,
YMETh MEPEXOANUTH K HOJISAPHBIM, CHEPHICCKUM ¥ LIMITHHIPHYECKUM
koopauaaTam /Cp/
Paznen 6. luddepenunanbHbie 4 Pa3HOCTHbIC YPABHEHHUS
6.1 JuddepeHnmansaple YpaBHESHHSI ¢ pa3IeIIsTIONIAMUCS 2 2 JIT.1 JI1.2J12.1
nepeMeHHbIMH /JIex/ 313233
6.2 Jlunelinble ypaBHEHHS IEPBOTO U BTOPOro mopsiaka /Jlex/ 2 4 JI1.1 J11.2J12.1
2102233
6.3 3anmaua Ko mi1st nuddepenimansHoro ypasHeHus /Jlex/ 2 2 JI1.1 J11.2J12.1
313233
6.4 Jlunetinple ypaBHEHUsS n-ro mopsaka /JIex/ 2 4 JIT.1JI1.2J12.1
213233
6.5 JuddepeHunanbable ypaBHEHUs ¢ pa3aesSonuMucs nepeMeHasMu /p/ 2 2 JI1.1 J11.2J12.1
2102233
6.6 Jluneiinple ypaBHEHMs iepBoro nopsiaka /TIp/ 2 2 JIT.1JI1.2J12.1
313233
6.7 YpaBHeHUsI, JOMYCKAOIINE IOHKeHne nopsiaka /TIp/ 2 2 JIT.1 JI1.2J12.1
212233
6.8 JIuneitHble ypaBHEHHsI BHICOKOTO MOPSAKA C MOCTOSHHBIMU 2 4 JI1.1 J11.2J12.1
ko3¢ punreHTaM1, 0THOPOIHBIE U CO CHEHaIbHON npaBoit gacTeio /I1p/ 2102233
6.9 KonTtpomsHast pabota mo pazneny 6 /I1p/ 2 2 JI1.1 J11.2J12.1
313233
6.10 | CamocrosaTensHO MpopaboTaTh MaTepUal pa3ziela, BEITOIHUB TUIIOBOH 2 18 JI1.1 J11.2J12.1
pacuet Ne6 mo Teme «J{uddepeHnnanbHbie ¥ Pa3HOCTHBIE YPABHEHU. 2132353
Ioapo6HO M3y4INTH MaTepHasl JICKIUH pa3/esa, TOATOTOBUTECS K
KOHTPOJIbHOH paboTe 1o pasgeny. s yCTIenHOTO BEIOTHEHUS
KOHTPOJBHON pabOThl HEOOXOJUMO 3HATH METO/IbI PELICHUS
nmuddepeHINaTbHBIX YpaBHEHUH TIEPBOTO ¥ BTOPOTO MOPSIIKOB, METO
paszeneHns epeMeHHBIX, METO ] BapHaluH oCTosHHOM /Cp/
Pa3gen 7. Mnasi kOHTaKTHasA padora
7.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 1 3,3 JI1.1 J11.2J12.1
01093
7.2 WnpuBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 2 3.3 JI1.1 J11.2J12.1
22 33

6. POH/I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Konrponsnas pabota
Tunosoii pacuer

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSl U UHBIE MAaTEPHAJIbI 11 TEKy[IIeﬁ aTTeCTallun
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TuIOBbIC KOHTPOJIBHBIC 33JAHMS BKIIFOYAOT B Ce0sl TUIIOBBIC PACUCTHI M KOHTPOJIBHBIC PA0OTHI IO TEMaM: MIPEICIIBI,
MPOU3BOIHBIE, HHTETPAJIbI, KOMIUIEKCHBIE YUCa, MU epeHImpoBanue QYHKIMIA MHOTHX IEPEMEHHBIX, HHTErpai Pumana ,
nuddpepeHIInaTbHBIC YPaBHEHUS.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUsI IJIs IPOMEKYTOUYHON aTTecTaluu

ITepeyens BompocoB k dk3ameny (I cemectp)

1. MHO€eCTBO J€MCTBUTENBHBIX YHCET
2. [IpuHIMIT TOYHOH BEepXHEW rpaHu

3. Akcnoma ApxuMmena (C JIOKa3aTelIbCTBOM)

4. Uucnosele NOCIEA0BATEILHOCTH

5. [Ipenen mocnenoBaTeIbHOCTH U €r0 CBOICTBA (JOKa3aTh MEPBOE)

6. PackpriTHE HeoIpeeleHHOCTH BUla OECKOHEYHOCTh Ha OECKOHEYHOCTh

7. MOHOTOHHBIE IIOCIEA0BATENLHOCTH

8. INonnocnenosarensHocTH. Kpurepuii Beliepmrpacca

9. Kpurepuii Ko cxoaumoctu nocieaoBaTebHOCTEH (C TOK-BOM)

10. Ipenen ¢pyuakum B Touke (o Komm, no Ieftre)

11. OcHoBHasi TeopeMa 0 Tpezenax (C IoKa3aTeabCcTBOM). TeopeMa O JIBYX MILTUIIHOHEpaXx.

12. Beckoneuno Oospiive BeanyuHbl. CBOHCTBa OECKOHEYHO OOJIBIINX BEIUYUH

13. Ioustue HenpepwiBHOW (QyHKuK. [ToHsTHE cnoxHOM (yHKIMH. [Ipenen KOMIO3UIMU IBYX (YHKIIHH.
14. Kpurepmit Komm cymecTBoBaHus mpeaena QyHKIHHA

15. [lepBbIii 3aMedaTenbHBIN Mpeaen (¢ J0Ka3aTebCTBOM)

16. Bropoii 3amedarenbHbIi Tipeaen (¢ J0Ka3aTenbCTBOM)

17. OKBUBAJICHTHBIC (DYHKIIH

18. OpnnocroponHHUe npenensl. Kpurepuii cymecTBOBaHHS Npesena (QYHKINH

19. JloxanpHble CBOICTBA HeNpepbIBHBIX (yHKIMH. Knaccudukamms Touek paspbiBa

20. I'moGanbHbIe CBOICTBA HEMPEPBIBHBIX (DYHKIUH (C JOKA3aTEILCTBOM)

21. IIpowsBoxnas ¢yHkirm. OnpeneneHne U CBOHCTBa

22. I'eomerpruyeckuii 1 MEXaHUYECKUM CMBICIIBI IPOU3BOIHON

23. OcHoBHBIE TeopeMbl 0 quddepeHIpyeMbIX (YHKIHUIX (C BRIBOAOM HMPOU3BOIHON 00paTHOW (PyHKIIMH)
24. IIpowusBoxHast GyHKIMH, 33JaHHOM MapaMETPUIECKH U HESIBHO

25. IIpowusBoxmsle BeICIIETO TOpsAaKa. POPMYIBI MPOM3BOAHBIX N IMOPSAAKA JUIS 3JIEMEHTapHBIX QyHKImH (x"k, ax, sin
X, COS X, In X)

26. Juddepenman hyHKIMN

27. Juddepentmans: Beicmx NOpsakoB. [Ipon3BogHbIC BEICIINX MOPSAAKOB IS (GYHKIUH, 3aJaHHON
napaMeTpUIecKu

28. ®dopwmyna Teitnopa. Dnementapueie ¢pyHkuun mo ¢. MakimopeHa.

29. [IpaBuna Jlonurans

30. DkcrpemyMm ¢(yHkH. HeoOXoanMoe ycioBue dKCTpeMyma

31. OkcrpemyM (yHKIHH. JlocTaTouHbIe YCIOBUS SKCTpEMyMa

32. BBINyKIIOCTS ¥ BOTHYTOCTh (DYHKITHH

33. [TonsTHe MIepBOOOPA3HON W HEOMPENENICHHOTO MHTErpaja (C JOKa3aTeIbCTBOM)

34, CBoiicTBa HEONPEAIEIEHHOTO UHTErpaia, TabIuila OCHOBHBIX MHTETPAIOB (C JOKa3aTelIbCTBOM)
35. Merto/ 3aMeHBI TIEpEeMEHHBIX (METOA 3aHeceHus moj dx)

36. WuTerpupoBaHue Mo 4acTsaM

37. Kpyrosoil unrerpan

38. [onsarue o paunoHanbHbIX QyHKUIMAX. [IpocTelimue panuoHanbHeIe podu

39. VHTerpupoBaHue NpOCTSHININX pallMOHANBEHBIX Ipo0ei

40. Meron HeomnpeeNeHHBIX K03 (HUINEHTOB

41. WHTerpupoBaHue paroHaIbHBIX APoOeit

42. VHTerpupoBaHue TPUTOHOMETPHYCCKUX (DYHKIHA

43. YHuBepcadgbHas TPUTOHOMETPHYECKas ITOICTaHOBKa

[epeuens BonpocoB k 3k3ameny (II cemectp)

EBkimnoBo npocrpaHcTBo. Touka, cBoiicTBa paccTOSHHS.

JuddepenmpoBanne GyHKIMH MHOTHX TepeMEHHBIX. YacTHBIE MPOM3BOAHBIE (DYHKIIMH MHOTHX NEPEMEHHBIX
Juddepeniman GpyHKnny MHOTHX IepeMeHHBIX. Teopema o nuddepenmupyemoctn.

Juddepennuan cnoxHoit GpyHKIUH (C IPUMEPOM).

YacTHBIC MPOM3BOAHBIC BEICIINX ITOPSAKOB

Juddepeniman BeIcIero mopsiaka (BBITHACATh OTAETBHO (OPMYIBI Ui 2 U 3 MOpsKa, IPUBECTH IIPHMED)

Uk v =
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7. Heob6xoanmble ycaoBHsS 3KCTpeMyMa (pyHKIIMH MHOTHX IEPEMEHHBIX (C TOK-BOM).

8. JlocTaTouHbIe YCIOBUSI CTPOTO HKCTpemMyMa Ui (YHKIMHM MHOTHX MepeMeHHbIX (10K-Bo). Kpurepuit CunbBectpa
JUtst QYHKIIMY MHOTHX TIEPEMEHHBIX.

9. JlocTaTo4HBIE YCIOBUS IKCTpeMyMa IS (GYHKIUH 2-X NTePEeMEHHBIX.

10. VY cnoBHBIH 3KCTpeMyM (DYHKIHHU ABYX NMEPEMEHHBIX

11. Mepa XKopnana. MHOXecTBa Mepbl HYb

12. Onpeznenenue KpaTHOro uHTerpaia Pumana

13. Kpurepuii uarerpupyemoctd. Jl0CTaTOUHBIE YCIOBUS

14. CBoiiCTBa KpaTHOTO MHTErpaja

15. CaezieHre IBOWHOTO MHTETpana 1o MpsAMOYroJbHUKY K MOBTOPHOMY HHTETpAy

16. CBeJleHHEe KpaTHOTO MHTETpaa Mo AJIEMEHTAPHOW 00JIacTH K TOBTOPHOMY MHTETPATY

17. JIBoitHOI 1 TpoiHOM mHTerpansl. Ilnomans 1 00beM.

18. ®DopMyInsl 3aMEHBI TIEPEMEHHBIX B KpaTHOM MHTerpane. [lununapudeckas

19. ®DopMyITEl 3aMEHBI TIEPEMEHHBIX B KpaTHOM mHTerpaie. Cheprnueckas

20. Omnpenenenue nudepeHnnanbHOT0 ypaBHeHus. Perenue mudQepeHnansHoro ypaBHEHNUSI.

21. VYpaBHeHHS C pa3AeSIIOIUMUCS TepEeMEHHBIMH.

22. OpnHopoanbie TudGepeHInaNbHbIE YPaBHEHHUS.

23. Heonnopoansie nuddeperiaipaeie ypaBHSHNS EPBOTo Mopsiaka. MeTox BapHariy IOCTOSTHHOM.
24. VYpaBHEHHs, OITyCKAIONINE MOHMKEHHE mopsiaka (1,2 Tum).

25. YpaBHeHHs, JOMyCKAKOIIME MOHWKeHUe nopsaka (3,4,5 Tum).

26. JluHelHOE OTHOPOIHOE YpaBHEHHE N-TO IOPSAAKA C TOCTOSTHHBIMH KO3 QHITIEHTaMH.

27. HeoxnopomHoe ypaBHEHHE N-TO MOPSAAKA C TOCTOSIHHBIMH KOY((HUITIEHTaMH U CO CIICNNAIBHOMN MPaBOH YacThIo.

6.4. Kputepuu oneHUBaHUA

Ornucanue rnokasaresae U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIUI JIUIs 9K3aMeHa:

OreHOUHBIE CPENCTBA AJIsl MPOBEACHUS dK3aMeHa MPeICTaBISIOT COO0H OMIIeT, KOTOPBI COEPKUT 2 TEOPETHUECKUX
BoTpoca. baibl, mosydeHHbIe Ha MPAKTHYECKUX 3aHATUSIX B TEUCHUE ceMecTpa (KOHTPOJIbHBIE PabOThI + THIIOBBIC PACUETHI
+ mocenaeMocTh + akTUBHAs paboTa Ha mape = MakcuMyM 60), CyMMHPYIOTCS ¢ OaJljlaMH, TIOTyICeHHBIMU Ha DK3aMCHE
(MakcuMyM 15) 1 Ha MeKIUsIX (MAKCUMYM 25).

[IponomkuTenbHOCTS 3k3aMeHa — 60 MUHYT. 3a KaXkJ0€ BHIIIOJHEHHOE 3aJaHue OMIeTa CTYEHT MOXKET MOJIyYUTh 5 0asoB.
Ecnu 3aaHvie BBITOTHEHO MPAaBWIIBLHO, TO OHO OIICHUBaeTcs 5 Oanmnamu. Eciu 3a7aHne BBITIOIHEHO ¢ OMMOKaMH, TO 0aJuTbI
CHIDKAIOTCS B 3aBUCIMOCTH OT KOJIMYECTBA JOMYIIEHHBIX ommOoK. Eciu nomymieHa ogHa ommbka, To 31aHue olieHuBaercs 4
GayutaMu, nomyiieHsl ABe ounOku — 3 6amt. Ecnu gomymieno 6osiee ABYX OMMOOK B 3aJaHUU MJIH CTYAEHT HE BBITOJIHUI
Kakoe-Tru00 3aaHue U3 Ouiera, To 3a Hero oH nojydaer 0 6amuioB. MakcMMaabHOE KOJIMYECTBO OAJLIOB 3a 9K3aMeH — 15
0aJuIoB.

Kpurepun onennBanus sk3ameHa (+ 0auibl 32 CEMECTp IO JIEKIHUAM U MIPAKTHYECKAM 3aHITHSIM):

OueHka "HeyJOBIETBOPUTENLHO" BEICTABIIsIETCS 32 64 U MeHee 06aIuIoB;

OreHka "yIOBIETBOPUTENEHO" BEICTABIsIETCs 32 65-77 OayutoB (YpoBeHs 1);

Ornenka "xopomo" BeicTaBisieTcst 32 78-89 6amtos (ypoBeHb 2);

Onenka "oTnuuHo" BeicTaBnsiercs 3a 90-100 6amnoB (ypoBeHs 3).

Omnmcanue mokasaTesel ¥ KpUTEPHEB OIICHUBAHUS KOMITSTCHITUH JIsT KOHTPOJIBHOM paboThI:

B cemectpe 3 KOHTPOIBHBIX paboTEL. MakcHMaIbHOE KOJHUYECTBO 0AJIOB 32 KOHTPOIbHYIO paboTy — 10 6ammos. B
KOHTPOJIbHOHU paboTe 4-5 3amaHuii, KaXKJOMy COOTBETCTBYET OIpeesIeHHOe Kon4ecTBo OamtoB. OneHka "3auteHo"
BBICTaBJIsIeTcs 3a 6-10 GamioB, "He 3auTeHO" - MeHee 6 OalIOB.

Onucanue nokaszaTeneld 1 KpUTEPHEB OLIEHUBAHUS KOMIIETEHIIMH 111 THIIOBOTO pacueTra:

B cemectpe nBa THIIOBBIX pacueTa, 1o TIEPBLIM JIBYM pa3jeiiaM ceMecTpa - Mo OJHOMY THIIOBOMY pacyery. B TunmoBom
pacuere 10 3amanuii, KaXKIOMY COOTBETCTBYET OIPEICICHHOE KOJMIECTBO 0aioB. MakCHMaTbHOE KOJIMIECTBO OATLIOB 3a
OJIMH TUIOBOH pacuer - 10.

Orenka "3auteHo" BeIcTaBisieTcsa 3a 8-10 OamioB, "He 3auTeHO" - MeHee 8 0aIoB.

TpeOoBaHUsI K BHIMOJHEHHUIO TUTIOBBIX PaCUETOB:

1. Kaxp1ii THITOBOH pacueT JOJKEH OBITh CAETaH B OTACTBHOHN 12 THCTOBO TETpaau B KIIETKY, HA TUTYJIBHOM JIUCTE
JIOJOKHBI OBITH yKazanel @MO, rpynma, TeMa THIIOBOTO pacueTa, AaTa cauu, Tabauia ¢ HOMEepaMHu 3aJauyd U CTPOKOH JIJIst
0aJuIoB 110 Ka)KI0H 3a1aye.

2. Kaxnmoe 3aanne TOHKHO HAYMHATHCS ¢ HOBOW CTPAHHUITBI M COJIEPKATh: TIOTHYIO (OpMYIUPOBKY, pelieHHE, TPH
HE0OX0ANMOCTH TpadHKH U YePTEKH, OTBET, IPOBEPKY.

3. Ecnu yepTeku mocTpOeHbI B TPOrPAMMHOM IaKeTe, OHU MPUKPETUISIFOTCS B KAYECTBE MPUIIOKEHHSI.

4. TuroBo#1 pacyeT cliaeTcs COTIACHO IUIaHy 3aHSATHH MPenoIaBaTeNo NPakTHKU. HeBepHO cienaHHbIe 3aJaHus
TIepeICIBIBAIOTCS MTOCTIE IPOBEPKHU M CAAIOTCS CHOBA B TEUCHHE JBYX HE/ICNb.
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7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | Kykosa I'.C., MaremaTrueckuii aHalIn3 B IpuMepax 1 3agadax. Yacrtp 2: Mocksa : OO0 9bC
Pymaiino M.®. yaebHOe mocobue "Haywro-
(https://znanium.com/catalog/document?id=396989) M3AaTeIbCKUN
uentp MHOPA-
M", 2022
JI1.2 |Ilerpymko 1. M. Kypc Beiciiel MaTematuku. BBeneHne B MaTeMaTHUECKUI CaHKT- 9BC
aHamm3. Juddepennuansaoe ucuncnenue. Jlexknuu u npaxtukym | IlerepOypr :
(https://e.lanbook.com/book/210341) Jlanb, 2022
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI2.1 | AemunoBuu b. I1. COOpHHUK 3a/1a4 U YIIPa>KHEHUH 110 MaTeMaTHYeCKOMY aHalu3y: Mockaa : YePo, 9BC
ydaeOHOe mocooue 1997
(https://biblioclub.ru/index.php?page=book&id=459722)

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

31 |eLIBRARY.RU [OnexTpoHHSIH pecypc] : anekTpoHHas bubanoTeka / Hayd. anexTpoH. 6-ka
http://elibrary.ru/defaultx.asp

D2 | Poccutickuit oHx hyHaaMeHTaNbHBIX HccaeaoBannii (PODUN) - odunmansHblil caiit http://www.rfbr.ru/rffi /ru

93 | Hayunas snexTponHas Oubnuorexa. Monorpaduu, u3ansuele B u3naTenscrse Poccuiickoit AkageMuu
EctecTBO3HAHMS MOJHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX n3ganuii PAE https://www.monographies.ru/

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyenmne

LMS Moodle

Adobe Reader

OpenOffice

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynsTHANCHIMIUTHHAPHAS pedepaTuBHas Oa3a
nMaHHbIX / koMmnanus Thomson Reuters. — Pexxum goctyma: st 3apeructpup. mosb3osateneit Yenl'Y. — TekerT : aMeKTpoHHbII

2. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nqannsix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anr. — Pexxum noctyna: uist 3apeructpup. nonb3oBateneit YenlY. — TekceT : 37eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJY JIA)

s peanu3zauuy TUCUUIUIMHBI UCIIONB3YIOTCS YdeOHbIE ayAUTOPUH JUIS IPOBEACHUS 3aHATHI JIGKIIUOHHOTO THIIA, 3aHATUH
CEMHHAPCKOTO THIIA, TPYIIOBBIX U HHANBUAYAIBHBIX KOHCYIbTA[UM, TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTECTALNH, &
TaK)Ke MOMEIIEHHS IS CAMOCTOSITEIbHOM padoTHI.

VYueOHbIe ayTUTOPHH YKOMITIEKTOBAHBI CIICIIHATM3HPOBAHHON MEOEITBI0 M TEXHHYECKUMH CPEJICTBAMU O0YICHHS:
MPOEKTOPOM, IKPaHOM, MATHUTHO-MapKEPHOH TOCKOH, MapKepPOM; C BO3MOXKHOCTBIO IEMOHCTPAIINH 3JIEKTPOHHBIX
Mpe3eHTaLUH IPH YPOBHE OCBEIIEHUS, JOCTATOYHOM ISl pa0OTHI C KOHCIIEKTOM.

Jns npoBeneHus 3aHATHI JIGKIUOHHOTO THIIa UMEETCs AEMOHCTPAlHOHHOE 000PYIOBaHKE: IPOEKTOP, SKPAH.

[MomereHust UIsT CAMOCTOSTENHHON pabOTHl 00YJAIONIMXCSI OCHAIIEHBI KOMITBIOTEPHOHN TEXHUKOU C TMOAKITIOUEHHEM K CETH
«HTepHET» U 00ecIeueHHeM I0CTyIa B IIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

HpI/I N3y4CHUN ,ZI&HHOIZ AUCHUTUIUHBI UCIOJIB3YIOTCA JICKIIMOHHBIC, TPAKTUYCCKUEC 3aHATUSA U CAMOCTOATEIIbHAA pa60Ta
CTyACHTA.

Ha JICKIIMOHHBIX 3aHATUAX IMPETIOAaBaTC/Ib U3JIaracT OCHOBHOC COICPKAHUEC TEM ITPOIrpaMMBI. Hpopa60TKy JICKIIMOHHOT'O
MaTepuralia CTyYACHTY JKEJIATCIbHO MPOBOAUTH KaK MOCIIC KAXKIOTO 3aHATUA, TAK U 110 3aBEPIICHUTIO TEMBI. 9TO TTO3BOJIUT
CBA3aTbh BOCAMHO IMOJTYYCHHBIC CBEACHUA U COCTABUTH LEJIbHYIO KapTUHY.
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Ha mpakTiueckux 3aHATUSAX PACCMATPUBAIOTCS OCHOBHBIE METO/IBI M TIPUEMBI PEIICHHUs 33124 TUCKPETHON MaTeMaTHKH.
PexomenayeTcs nepen KaxapIM MPaKTHUECKHM 3aHSTHEM BBIIIOJHHUTH OMaIlHee 3aaHue, YTO MO3BOJIUTD JTy4llle YCBOUTh
NpeabIAYIIMN MaTepral, 1 U3ydUTh JIEKIMOHHBIN MaTepual 1o npeacrosuiei TeMe. CTyAeHTY XKelnaTeIbHO POSBIATH
aKTUBHOE yJacTHE Ha MPAKTHUECKHUX W JICKIIMOHHBIX 3aHSITHSX, 33/1aBaTh BOIIPOCHI, TOCKOJIBKY YMEHHE 0OOCHOBBIBATH CBOIO
TOYKY 3pEHUS], HAX0XKJICHNE KOMIPOMHCCHOTO PEIICHUS B 3TUYECKH BBIICPKAHHOU JUCKYCCHU HE TOJIBKO BAXKHO IS
JIY4IIEro YCBOGHUS MaTepualia, HO U LIEHUTCS B PEAbHOM KU3HU.

B citydae mpuMeHeHHs Py 00YYSHUN TACIMIUTHHBI DJIEKTPOHHOTO 00YJIEeHUS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHe 00YIarOIMUXCSI ¥ TPEHOAAaBATENS OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIAHH-IEeKIN
(BeOuHapHI), 4aThl, BUACO-KOH(PEPEHLIMH U Ap.) UK OTJIOKEHHOTO BpEMEHH (CHcTeMa AUCTaHIHOHHOTO 00ydeHust Moodle,
(hOpyMBI, 2EKTPOHHAS IOYTA H JIP.).

Bornbiryro yacTs BpeMeHH 00yJaroniuecs CaMoCTOSATENbHO PaboTAaIoT ¢ yaeOHO-METOANIECKIMH MaTepranaMu. CTyIeHTHI
MMEIOT BO3MOKHOCTh KOHCYJIBTHPOBATHCS € TIPETIOAaBATENIEM IO BCEM BOIPOCaM, BOSHUKAIOIIUM B XOJE€ CAMOCTOSTEIHHON
paboTHI MOCPEICTBOM JIEKTPOHHOM MOYTHI, MECCEHIKEPOB, COLIMAIBHBIX CETeH U T.I1.

Joctyn oOydarorierocst K y4eOHBIM pecypcaM B PeXKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOATEIIBHON pabOoTHI
OCYIIECTBIIETCS Yepe3 ceTh IHTepHeT B yIOOHOM IS HEro MecTe, BpeMEHH U TeMIIE.

[Tpu oOyueHrH UHBATUIOB U JIUL C OTPAaHUUYEHHBIMHA BO3MOXHOCTSMU 340POBBS SJIEKTPOHHOE 00yueHHe, TUCTAHIIHOHHbBIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPEIyCMaTPHBAIOT BOBMOXKHOCTD ITpHUeMa-Tiepeiayd HH(POPMAIHU B JOCTYITHBIX ISl HUX
dbopmax.

Peanuzanus TUCHMIUIMHBI C TPUMEHEHUEM JIIEKTPOHHOTO 00Y4IEHUSs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (Hamnee
— 30, 0T) ocymuiectBisieTcs Ha ocHOBaHUM «Iloy10)keHHs O peaau3alui OCHOBHBIX U JOMOJHUTENbHBIX 00pa30BaTeNbHBIX
IporpamMM C IPUMEHEHHEM JJIEKTPOHHOTO 00yJeHNs U IUCTAaHIIMOHHBIX 00pa30BaTEeIBHBIX TEXHOJIOTHH B (heiepaTbHOM
TOCYIapPCTBEHHOM OIO/PKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKU ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHUs 0 mopsIKe 3aueTa 00yJIaroMUMHICS IO OCHOBHBIM ITPO(HecCHOHaIbHBIM 00pa30BaTeIbHBIM
mporpaMMam Boiciiero oopasosanus B ®I'bOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNBHYIO AEATEIEHOCTD, YICOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYIeH), IPaKTHK, TOTTOITHUTEIBHBIX
00pa3zoBaTeNbHBIX IPOTPAMM» IOCPEACTBOM UIEKTPOHHOI HHPOpManMOHHO-00pa3oBaTenbHoU cpensl PI'BOY BO
«Henl'V». B uckirouutensHbIX cinydasx (hopc-Maxop U T.11.) IpU peanu3anuu o0pa3oBaTeNbHON ASITEILHOCTH C
npumerenueM D0, JIOT MoryT mpuMeHATh KOMIIOHEHTHI, HE BXOJISIIUE B IEPEUCHb MICKTPOHHON HH(GOPMAIIHOHHO-
00pa3oBaTeNBHOM CPebL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCS C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHHE IUCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSl OCYIIECTBIAETCA C
UCIIONIF30BAaHUEM CIIEIHATbHBIX TEXHWYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIIEeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHMYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSAMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMAIIMOHHbBIE TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSMU 3pEHHs Ha pabodnmx MecTaxX AN MPOBEACHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecredeHHe (IIporpaMMma pedeBOH HaBHTaIWW,
pedeBbIe CHHTE3aTOPHI, SKPAaHHbIE JIYITH).

B yueOHble ayguTopuu obecrednBaeTCs OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroIUXCs C HMHBAIUAHOCTBIO K C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi MHBAIUABl U JIUIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAyCMAaTPUBACTCA COOTBETCTBYIONICE KOJMYECTBO MECT JUI OOYJaIOIUXCS C y9eToOM
HapyILIEHUH UX 3J0POBbS.

Jlnis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOMKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 2IeKTpOHHOTO TOKYyMeHTa B (hoH/e HaydHOU onbnnoteku Yenl'Y umn 21eKTpOHHO-OMOITUOTEUHBIX CUCTEMAX.
Y4ebHO-MeToAUYeCKHe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIKAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI TIPEOCTABIIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpOopManH.

Jlns MHBaNMUAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3J0OPOBbSI OCBOCHHE AUCLUILIHMHBI MOXET OBITh YaCTUYHO HIH
MOJHOCTBIO OCYIIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpm mpoBemeHMM TPOMEXYTOUHOH AaTTECTAIlMM IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0pPOBBSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (popMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOCHHOCTEH MHCTPYKIMHU O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudToM bpaitrs, ¢
HCIIONIb30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
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3I0pPOBBA  HPEAYCMATPUBACTCA HCHOJIB30BAHUE MPEAOCTABICHHBIX Uenl'Y wnimu  COOCTBEHHBIX TEXHUYECKUX CpEaCTB,
HeO6XO,I[I/IMbIX UM B CBA3M C HUX HWHAUBUAYAJIbHBIMHU 0COOEHHOCTSIMH. HpI/I HeO6XO,I[I/IMOCTI/I HHBaJILJaM MW JUHoaM ¢
OTPaHNMYCHHBIMH BO3MOXHOCTAMU 3J0POBbs IMPCAOCTABIIACTCA AOIOJHHUTEIBHOC BPEMA IJIA IMOATOTOBKM OTBETA HA 3adaHMA,
npoueaypa OuCHMBaHUA PE3yJIbTAaTOB 06y‘ICHI/I$I MO0 AUCHUINIMHE MOKCET MMPOBOJAUTHCS B HCCKOJIBKO OTAIlOB.
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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,
rpynmna, TeMa ceMecTpOBO paloThl, AaTa cAaud, TabauIa ¢ HoOMepaMH 3ajadd 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 clenaHHble 3aJaHUsl NEPENEIIBIBAIOTCS IOCIE IMPOBEPKU U
CIAIOTCSI CHOBA B TEUEHUE JIBYX HEJECIIb.

Ilpumepnuiii apuanm cemecmposoil pabomuol

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

332[3‘13 2. Beruuciantb IMpCaciibl YNCJIOBBIX HOCHCHOB&TGHBHOCTeﬁ.
m(3——n)2+(3+n)2

”*W(S—n)z—(3+n)zl

332[3‘13 3. Beruncnntb IMpCaciibl YNCJIOBBIX HOCHGHOB&TCJ’IBHOCTGI\;I.

lim n 35n2 +4on® +1 |

“*w(n+Jﬁ)¢7—n+n2

3anayda 4. BeIUUCIUTG TIPEIeIbl YUCTOBBIX MTOCIEI0BATEILHOCTEM.

lim n(\/n2 +1+/n? —1).

n — oo

3agaya 5. BeIUUCIUTE TIPeesibl YUCTOBBIX MOCIEI0BATEILHOCTEM.
n
n+1

| R
n—->o\ N— 1
3anaua 6. Jloxasars (Haiitu J(¢)), 4to:

. 2x2+5x-3
lim =
x>3  X+3

3agaua 7. Beraucnuts mpenensl PyHKITHA.
3
X =2x-1)(x+1

Hn1( )( ).

x>1  xX*4+4x° -5
3agaya 8. Berancnuts mpenensl PyHKIHiA.

—7.




Iim\/1+2X—3

X —>4 \/; _ 2 '

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

lim ( ).

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




[IpumepHbIe BapuaHThl KOHTPOJIBHBIX PabOT

KonTponwsHas no pazgeny 1: Ilpenens

Ne samanusa | 3amanue Koi-Bo 6ammos
! . 5x*—3x—7 2
x>l 4X° —2X+8
2 . x=3-+45-X 2
lim
X—>4 X—4
3 . tg2x 2
lim g
x>0 5IN 5X
4 22X —TX+2 :
lim -7
x>= 3X° 4+ 6X—4
5 - n+3 2n+4 2
lim| —
n—o\ N—2
KoHnTpospHas 1o pasneny 2: IlpousBoaHsie
Ne 3ananust | 3ananue Kon-Bo 0amnioB
! x*(3x + 4) 2
Haiitu nponssonnyto Y = —————
(x+1)
2 Haiiti mponsoxryro XCOS 77y — sinzx=x-1 2
3 . arcsinx —arctgx 2
[Mpumenuts Gpopmyny Teitnopa ||m
3
x—0  In(l+x7)
4 [TpoBecTH NMONHOE MCCIIETOBAHUE U TOCTPOUTH rpaduK 4

y = 2X + 4arcctgx

KonTpospHas 1o pazneny 3: MHTerpasisl

Ne zamanusa | 3amanue Kon-Bo 6aiuios
1 3 2
(2x +1)e* dx
2 F  3x-2 2
—dXx
Y X2 —4x+8
3  2x-1 2
- dx
J X5-3x+2
4 3 2
x2 In? xdx
5  In xdx 2
|

KoHtponbHas pabota no pazneny 4: audepeHuuposanue G

Ne 3ananust | 3agaHue Kon-Bo 6amioB
1 Haiit yacTHBIE IPOM3BOIHBIE IEPBOTO M BTOPOTO MOPSIIKOB OT 2

creyronie GyHKInu

X2
u=tg—
y

2 Haiitn nuddepennunan cnoxHol GpyHKIUHN 2

i=f (1 | xj

y Z

3 Haiitu dz, ecnu z=z(x,y) 2

x?+y?+2*=a’




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

4

Pl =X— Y+ X +2xy+y? +X°

KonTponwsHas no pasaeny 5: Unterpan Pumana

Ne samanusa | 3amanue Koi-Bo 6amos

1 9 dx 2
.[4 Jx -1

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

3 Omnpenenuts 00beM Tea, 00pPa30BAHHOTO BpalleHuEM (PUTYPHI, 2
OTPaHUYCHHOU JINHUSIMH
y2 = 2X, X = 3 Bokpyr 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" +CcosX
3 4

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




