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09.03.04 IIporpammHuas nH:keHepus, Hanpasiennocts (npopuis) Paspadorka
NporpaMMHo-uH(popManuoHHbIX cucTeM, PII/I Maremarnyecknii ananus, IuddepeHuuanbubie 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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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 3HaHHE OCHOBHBIX MOJIOKEHUN M KOHIETIUH B 001aCTH MaTe-MaTHYECKUX U €CTECTBEHHBIX HayK,
BBIYMCITUTENBHON TeX-HUKH U IPOTPaMMHUPOBAHUSL.

OIIK-1.2. IleMOHCTpHpYET YMEHHS PEIaTh CTAaHIAPTHEIC 3a1a4d B IPO(ECCHOHATBHOM ASSTENBHOCTH C IPUMEHEHHEM
€CTCCTBCHHOHAYYHBIX U OOIIEHHKCHEPHBIX 3HAHUI, ME-TOJ0OB MaTEMaTHIECKOTO aHa-IN3a H MOACIHPOBAHUS.

OIIK-1.3. Nmeer HpaKTH‘leCKI/Iﬁ OIIBIT IPUMCHCHHS OC-HOBHBIX TCOPEM M 3aKOHOB MAaTCMATUKU U. €CCTCCTBCHHBIX HAYyK,
MCTOAOB MOACINPOBAHNSA, TCOPECTHUICCKOTO U SKCIICPUMCHTAJIBHOTO UCCIICAOBAHUS IJIsI PCIICHUS 3a1a4 l'IpO(beCCI/IOHaJ'IBHOI\/'I
JCATCIIBHOCTH.

OIIK-3.1. O6mamaer 6a30BBIMH 3HAHMSIMH HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OCHOB HH(OPMAIOHHO-
6ubmuorpaduueckoil KynbTy-psl, TpeboBaHUIT HHPOPMALMOHHOM 6€30IacHOCTH.

OIIK-3.2. JIleMOHCTpHpPYET yMEHHS IPOBOAUTH NH()OPMAIIMOHHBIH IIOUCK, OCYIIECTBIATH BEIOOP HHPOPMAIMOHHO-
KOMMYHHKAI[OHHBIX TEXHOJIOTHH JUI PeIlIeHuUs MPO(PeCCHOHANBHBIX 3a/a4 HCXOAs U3 TpeOOBaHH K PELICHHIO U
TpeOoBaHUi HHPOPMAIIMOHHOHN 0€30MaCHOCTH.

OIIK-3.3. ViMeeT mpakTHYECKUIl OMBIT pelICHUs MPO(ECCHOHANBHBIX 33124 C IIPHMe-HeHHEM HH(OPMAaIOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTHH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iukn (paznen) OIIOIT: 51.0.04.02

2.1 TpeGoBanusi K NpeIBapPUTEIbHOI MOATOTOBKE 00y4alOIerocs:

OcCHOBa AUCHUILTHHBI COCTOUT U3 0a30BBIX 3HAHUH MOIy4EHHBIX CTYIEHTaMH U3 IIKOJIBHOTO Kypca «Anredpa. Hauana
aHaJIU3a.

Jluneiinast anreOpa U aHAIUTUYECKAsI TEOMETPHS

2.2 JIncuMnJIuHbI M NPAKTUKH, 1JIS KOTOPbIX OCBOEHUE JTAHHOU JUCHHMILIMHBI (MOAYJIs1) HEO0OX0AUMO KAK
npeauecTByoLee:

3HaHI/I$[, TTOJTy4CHHBIC B ,Z[aHHOI\/‘I JACHUTUIMHE, MOTYT OBITh MCIIOJIb30BAHBI TPpU U3Y4C€HUU CIICAYIOIUX TUCIUTIINH:

TeOpI/IH BepOHTHOCTCfI n MaT€éMaTh4dcCKasa CTaTUCTUKA

BrImonHeHne 1 3aIUTa BBITYCKHOM KBaIn(HKaIHOHHON paboThI

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHAPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLIMITIMHBI
(MOJYJIS)

OIIK-1: Crioco0eH NnpuMeHSITh eCTECTBEHHOHAYYHbIE U 00IIleHHKEHEPHBIE 3HAHNS, METOIbl MATEMATHYECKOT0
aHAJIN3a U MOJIEJTHPOBAHHUS, TEOPETHIECKOT0 H IKCIIEPUMEHTATIBHOI0 HCCJIeI0BAHNS B MpodeccHoHATLHON
AeATeTbHOCTH;

3HaTh:

0a30BbIC IOHATHUS B 00JACTH MaTEMATHIECKOTO aHaIN3a JUIS TPOBEPKU TEOPETHUECKHUX U IKCIIEPUMEHTATBHBIX THITOTE3 B
Mpo(eCCHOHANTBHOM eI TEeNbHOCTH.

YMmers:
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pelaTh TUIOBBIE 331a4l MATEMAaTUUECKOTO aHAIN3a JUIl IPOBEPKU TEOPETUUECKUX U KCIIEPUMEHTANIBHBIX TUIIOTE3 B
npodeccHoHaIbHON AeSTENbHOCTH.

Baagern:

HaBBIKaMH HUCIIOJIb30BaHUs OCHOBHBIX HOH}ITI/Iﬁ, TCOPEM, 3aKOHOB MAaTCMATUYCCKOT'0 aHaJIn3a AJid pEHICHUS 3ada1
HpO(l)eCCHOHaJ'ILHOfI JACATCIIBHOCTH.

OIIK-3: Cnoco0eH peliaTh CTaHAapTHBIE 32124 NPO(eCcCHOHAIBHOM AesITeJIbHOCTH Ha OCHOBe HH(OpMalMOHHON 1
OudMorpadguuecKkoii KyJIbTyphbl ¢ NpUMeHeHHeM HHGOPMAHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U € y4eToM
OCHOBHBIX TpeOoBaHN MHPOPMAILIMOHHOIT 6€30aCHOCTH;

3HaTh:

CII0COOBI pemeHus CTaHAaPTHBIX 3a/la4 MAaTEMATUYECKOI'0 aHaJIn3a.

Ymers:

HCII0JIB30BaTh MONCKOBBIC CHCTCMBI, 0a3bl JAHHBIX U CTATUCTUYCCKHUC Ta6JII/IHI>I.

Baanern:

HaBBIKAMU pPEIICHUs 337129 POPECCHOHAIFHON ASATETFHOCTH C YIETOM OCHOBHBIX TpeOoBaHMH HHPOPMAITMOHHON
0€30MIacHOCTH.

B pe3yibTaTe 0cBOCHHS JUCHMILIUHBI 00yYAKOLIUICS J0JKEH

3.1 |3narn:

3.1.1 [ cmocoOBI pa3pabOTKH AITOPUTMOB U MPOTOTHIIOB HHOOPMAIIMOHHBIX CUCTEM JIIS IPOBEPKH TEOPETHYECKUX H
9KCIEPUMEHTAIBHBIX TUIIOTES;

3.1.2 | crtocoOsr pCICHU CTAaHAAPTHBIX 3aa4 MaTCMaTUICCKOI'0O aHaJInu3a.

3.2 | YMeTh:

3.2.1 | pemiaTh TUTIOBBIE 337]a4¥ MaTEMAaTHYECKOTO aHAIIM3A.

3.3 | Banagern:

3.3.1 | BmageTph HaBBIKAMH HCIIOJNB30BAHUS OCHOBHBIX OHATHI, TEOPEM, 3aKOHOB MaTEMaTHIECKOTO aHAJH3a IS
petieHus 3a1a9 mpoQecCHOHATBHO I TeIbHOCTH.

4. OFBLEM JUCUMILIMHBI (MOJLYJIST)

OOwas TpyaoeMKocTb 8 3ET
YacoB 1o y4eOHOMY IIaHy : 288 Bunb koHTpONS B cemecTpax:
B TOM YHUCIIE
ayAUTOPHBIC 3aHITHS : 128 9K3aMeHHlI 1, 2
caMocCTosITeNbHas paboTa : 117,4
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 134,6
HKP: 6,6

5. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI (MOAY JIST)

Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHA/ Cemecr | Hacos Jluteparypa
3aHATH p / Kypc
Pasnea 1. Ilpeaenst

1.1 MHOXeCTBO AeHCTBUTENBHBIX urceln /JIek/ 1 2 JIT.1J12.1
313233
1.2 IIpenen nmocnemoBarenbHocTH /JIek/ 1 4 JI1.1J12.1
213233
1.3 Kpureprnn cxogumoctn nocnenoBarensHocteill. [penen dynxumm /Jlex/ 1 2 JI1.1J12.1
313233
1.4 3ameuarenbHble nipenenst /JIex/ 1 2 JI1.1J12.1
313233
1.5 Ipenen nocnenosarenpuocty /IIp/ 1 2 JI1.1J12.1
213233
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1.6 Mpenen gynxun /TIp/ 2 JIT.1J12.1
213233
1.7 3ameuatensHble npenensl /I1p/ 1 JI1.1J12.1
313233
1.8 IIpumenenue sxBUBaNeHTHOCTEH B Tipenenax /I1p/ 1 JI1.1J12.1
313233
1.9 HemnpepeiBable ¢pyrxnnu. Knaccuduxamnus Todek paspsisa /I1p/ 2 JI1.1J12.1
313233
1.10 | KoutponbHas padota mo pasaeny 1 /IIp/ 2 JI1.1J12.1
313233
1.11 | CamocrosTensHO MpopaboTaTh MaTepHal pa3/iea, BEIIOTHAB THIIOBOH 18 JI1.1J12.1
pacuet Nel mo Teme «IIpenensr». [loagpoOHO N3YyIUTH MaTepHATBI JTCKIIUH 313233
paszena, HOJArOTOBUTHCS K KOHTPOJIBHOI paboTe 1o paszaeny. 3HaTh
MIOHSTHE ITOCIIEA0BATEIFHOCTH, TIpeielia ITOCIe0BaTEIbHOCTH, IOHITHE
(byHIaMEHTAIBHOI MOCIeI0BaTeIbHOCTH, KpuTepnii Komu cxoxumocti
MOCIIEI0BATENIBHOCTEH, MpeAeN (GYHKIHH B TOUKE, 3aMEYaTeIbHbIC
TIPEJIeITBl, TEOPEMY O ABYX MHIJIMIIHOHEPAX, JKBHBAICHTHOCT B HYIIE.
YMeTh n30aBIATECS OT HEOPEIEICHHOCTEH BCEX THIIOB B IIpezieie
MOCJIe0BATENILHOCTH U ipenen ¢pyakumu /Cp/
Pa3znen 2. UHTerpaibHoe ncuncieHne GyHKIUH OTHOTO EPEeMEHHOr 0
2.1 IepBooGpasHas. Heonpenenennsrit uaterpan /JIex/ 4 JI1.1J12.1
313233
2.2 Pasnuunble npreMsl HHTErprpoBanus /Jlek/ 8 JIT.1J12.1
313233
2.3 Wnrerpuposanue npocreimmx ¢yrxmmii /Tp/ 2 JI1.1J12.1
213233
2.4 3ameHa nepeMeHHbIX. PopMyna HHTETpUpoBaHu 1o YacTsM /I1p/ 2 JI1.1J12.1
313233
2.5 HuTerpupoBanne parroHanbHbIX GyHKImA /T1p/ 2 JI1.1J12.1
313233
2.6 Wnterpuposanue TpuroHomerpudeckux ¢yaxnuii /I1p/ 2 JI1.1J12.1
313233
2.7 CrenuanbHbIe TIOJICTAHOBKH. YHUBEpPCAIbHAsI TPUTOHOMETpUYECKas 2 JI1.1J12.1
nojcranoBka. [loacranoBka Diniepa. IHTerpupoBanue 2102233
nmuddepenuansaoro 6uHoma /I1p/
2.8 KonTtponsHast pabora no pazneny 3 /Ilp/ 2 JIT.1J12.1
313233
2.9 CaMocTosTeNbHO MPOPad0TaTh MaTepUa pa3/elia, BhIITOJIHUB TUIIOBOH 20,7 JIT.1J12.1
pacuet Ne3no Teme «uTerpansn. [1oagpoOHO H3yIHTh MaTepUaTbl 213233
JIEKIUH pa3jiena, IIOATOTOBUTLCA K KOHTPOIBHOU paboTe 1o pasneny. s
YCIICIITHOTO BBIMIOJIHEHUSI KOHTPOJIBHOW paOOThI 3HATH OCHOBHBIE METOIBI
HMHTETPpUPOBaHUS (HYHKIIUH OJTHOTO MEPEMEHHOTO0, (HhopMyITy
uHTerpupoBanus 1o actsam, MHK, naTerpupoBanne parioHaIbHEIX 1
TpuroHomeTpuueckux ¢yskiui /Cp/
2.10 | Ox3ameH 3a 1 cemectp /OK3amen/ 18 JIL.1J12.1
Paznen 3. luddepeHuuannuoe ucuncjieHue GyHKIUU OHOTO
TIepeMeHHOr 0
3.1 IIpoussoanas Gpynkuuu /Jex/ 4 JI1.1J12.1
313233
3.2 Juddepeniman GyHKIUN OTHOTO repeMeHHoro /JIek/ 4 JI1.1J12.1
313233
33 ®Dopmyna Teitnopa /Jlex/ 2 JIL.1J12.1
313233
34 IIpousBoanbie mpoctermmx Gpynkuuii /TIp/ 2 JI1.1J12.1
213233
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35 [pousBomuas cinoxuoit ynkwm /TTp/ 1 1 JIT.1J12.1
212233
3.6 Haxoxnenue auddepenimana Gpyakimu /Tp/ 1 1 JI1.1J12.1
2102233
3.7 IIpousBoaHBIE BEICIINX MOPSAKOB. [Ipon3BoHAs (DYHKINH, 3aJaHHON 1 2 JI1.1J12.1
napametpuuecku /IIp/ 213233
3.8 [MomHoe uccnenoBanue ¢pynknuu. [locrpoenue rpadukos /Tp/ 1 2 JIT.1J12.1
212233
3.9 KonTtposasHast padbota mo pazneny 2 /Ip/ 1 2 JI1.1J12.1
212233
3.10 | CamocTosTensHO popaboTaTh MaTeprai pas3jiena, BHIIIOJHHB THIIOBOM 1 20 JIT.1J12.1
pacuet Ne2 o teme «/luddepeniposanuey. [1onpoOHO H3yIHUTH 313233
MaTepHualibl JIKIIMHU pa3jiena, HOATOTOBUTECS K KOHTPOIBHOM paboTe 1o
paszzaeny. Jlist yCIenrHoTo BhIMOHEHHS KOHTPOJIBHON paboThI
HEoOX0oaMMO 3HaTh mpaBmiIa quddepeHpoBans GYHKIMNA OTHOH
MIEpEMEHHOMN, TaOIUIy TPOU3BOIHBIX AIEMEHTAPHBIX (QYHKLUH, TpaBuiIa
UG PepeHIINPOBAHHS CITOKHON (HYHKIIMHU, PYHKITUH 33 JaHHON
napaMeTPUYIECKH, IPaBUIIa HAXOXKICHUS TPOU3BOIHBIX BBICIIIETO
HOpsIIKa, IpaBHIa HAXOXKACHUS IPOU3BOTHON (YHKINH, 3agaHHON /Cp/
Paznen 4. TuddepenuuaibHoe ncuucaieHue PyHKIUH MHOTHX
nepeMeHHbIX
4.1 DYHKIIMYM MHOTUX TIepeMeHHbIX /JIek/ 2 4 JI1.1J12.1
212233
4.2 Juddepeniman GyHKINN MHOTUX TiepeMeHHbIX /JIex/ 2 2 JI1.1J12.1
212233
43 JloxanpHbIN U T00aMbHBIN SKCTPEMYM (DYHKIIMM MHOTHX 2 2 JI1.1J12.1
nepeMeHHBIX /JIek/ 212233
4.4 YcnoBHbI sKcTpemMyM /Jlek/ 2 2 JI1.1J12.1
212233
4.5 YacTHble MPOM3BOAHBIE PYHKIIMK MHOTUX TIEPEMEHHBIX IEPBOTO U 2 2 JI1.1J12.1
BTOPOTO TOPsiAKOB. JIuddepeHiiuan mepBoro 1 BTOPOro MOpsiaKa 213253
(YHKIINHA MHOTHX ITepeMeHHBIX. /I1p/
4.6 JuddepentupoBanne QyHKINHU 3a1aHHON HessBHO. [(nddhepeHnmnpoBanme 2 2 JI1.1J12.1
cioxHo# ¢yakuun /T1p/ 012233
4.7 DKcTpeMyMbl PYHKUIUI MHOTHX TTepeMeHHbIX /T1p/ 2 2 JI1.1J12.1
2102233
4.8 VYcnoBubiit sxcTpemym /Tp/ 2 2 JI1.1J12.1
212233
4.9 KonTtponsHast pabota no pazneny 4 /Tlp/ 2 2 JI1.1J12.1
212233
4.10 | CamocTosTensHO IpopadoTaTh MaTepHal paszesa, BBIIIOJHUB TUIIOBOM 2 24 JI1.1J12.1
pacuet Ne4 o teme «J{uddepeHnmansaoe ucurcaeHne GyHKIMH MHOTHX 2192 33
nepeMeHHBIX». [10ApOoOHO U3YdUTh MaTEPHAIIBI JICKITUH pa3Jiena,
MOJITOTOBUTHCSA K KOHTPOJBHOHM padoTe mo pasznaeny. st ycremHoro
BBINOJIHEHHUS KOHTPOJILHON paboThl HEOOXOMMO 3HATh MpaBUIIa
HAXO0KJCHUS YaCTHBIX MPOU3BOAHBIX (D)YHKIIMH MHOTHUX TIEPEMEHHBIX,
nousatue quddepenuana gmr, rudpdepennrana Gpmi BTOPOTO U
TPETHEro MOPSAKOB, YMETh UCCIEOBATH (PMIT Ha JIOKAIBHBINA KCTPEMYM
u ycioBHbIH /Cp/
Pasnen S. /IBoiiHble U TPOiiHbIE HHTETPAJIBI
5.1 CoOcTBeHHbIi nHTerpan Pumana /Jlex/ 2 2 JI1.1J12.1
212233
5.2 JlocTaTo4HbIe YCTIOBUSI MHTErpUpyeMOCTH 110 Pumany /JIek/ 2 2 JIT.1J12.1
212233
53 OcHoBHBIE cBoiicTBa MHTerpaia Pumana /Jlex/ 2 2 JIL.1J12.1
2102233
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5.4 Tpoiinoit naTerpan /Jlex/ 2 2 JIT.1J12.1
212233
5.5 Cdepuueckas u HUIMHAPHYCCKAs 3aMeHbI KoopauHat /JIek/ 2 2 JI1.1J12.1
2102233
5.6 JBoiinoit uaterpain /Tlp/ 2 2 JI1.1J12.1
313233
5.7 3aMeHa IepeMeHHbIX B ABOitHOM uHTerpane /I1p/ 2 2 JI1.1J12.1
212233
5.8 Tpoiinoit naterpan /Ip/ 2 2 JI1.1J12.1
313233
5.9 Cdepuueckas u nuHHApUIecKas 3ameHs! /T1p/ 2 2 JIT.1J12.1
313233
5.10 | Kontponbhas pabota mo paszeny S5 /IIp/ 2 2 JIL.1J12.1
2102233
5.11 | CamocrosTensHO popadoTaTh MaTepUal pas/ela, BhIIIOJIHUB TUIIOBOM 2 20,7 JIT.1J12.1
pacuer Ne5 o Teme «HTErpagbHOE HCUNCIICHUE (DYHKITMH MHOTHX 0102233
nepeMeHHbIX». [10ApOOHO U3YUUTh MaTepHAaIbI JIEKIIUH pa3jena,
MOJATOTOBUTHCSA K KOHTPOJIBHOM paboTe no paszzeiny. s ycnemHoro
BBITTOJTHEHHST KOHTPOJIBHOH pabOTHI HEOOXOANMO 3HATH CIIOCOOBI
PacCTaHOBKH NPEEIOB HHTETPUPOBAHUS B IBOIHOM U TPOHHOM
HHTErpajiax, FreOMeTPUYECKUI CMBICI IBOTHOTO U TPOMHHOTO MHTErPaJIoB,
YMETB MIEPEXOJUTH K MOJLIPHBIM, CHEPHUSCKUM U IUITUHIPUICCKAM
koopauHaTam /Cp/
Pazgen 6. luddepenunanbHbie 4 pa3HOCTHbIC YPABHCHHUS
6.1 JuddepeHnmansable YpaBHEHUSI ¢ pa3IeIIsIOIIAMUCS 2 2 JIT.1J12.1
nepeMeHHbIMH /JIex/ 213233
6.2 JIuneiiHble ypaBHEHHS IEPBOTO U BTOPOTO mopsiaka /Jlex/ 2 4 JIL.1J12.1
2102233
6.3 3amaua Komm miist nuddepenmansHoro ypaBHeHus /JIex/ 2 2 JI1.1J12.1
313233
6.4 Jluneiinple ypaBHEHUs n-ro mopsaka /Jlex/ 2 4 JI1.1J12.1
212233
6.5 JuddepeHnpanapabie ypaBHEHU ¢ pa3IelsouMucs nepeMeHHbIME /TTp/ 2 2 JI1.1J12.1
313233
6.6 Jluneitnpie ypaBHeHMs iepBoro nopsiaka /TIp/ 2 2 JIT.1J12.1
313233
6.7 YpaBHEHUS, TOMyCKAIONIE TTOHmKeHNe nopsiaka /IIp/ 2 2 JI1.1J12.1
2102233
6.8 JIuneitHpIe ypaBHEHHS BTOPOTO MOPSJIKA CO CIIECIHAIBHOMN MpaBoi 2 4 JIT.1J12.1
gacteio /TIp/ 313233
6.9 KonTtponsHast pabota mo pazneny 6 /I1p/ 2 2 JI1.1J12.1
313233
6.10 | CamocTrosTenbHO popaboTaTh MaTepuai paszienia, BHIIIOJHUB THIIOBOM 2 14 JIL.1J12.1
pacuet Ne6 o Teme «J{uddepeHnnanbHbie ¥ Pa3HOCTHBIC YPAaBHEHU. 213253
Ionpo6HO M3y4nTH MaTepHasl ISKINH pa3/iena, TOATOTOBUTECS K
KOHTPOJIBHO paboTe Mo pasgeny. sl yCTIeIHOTO BEIMOTHEHUS
KOHTPOJIbHON paboThl HEOOXOJUMO 3HATH METO/IbI PELIEHUS
nmuddepeHINaTbHBIX ypaBHEHUH TIEPBOTO M BTOPOTO MOPSIIKOB, METOX
pa3zeneHns epeMeHHBIX, METO] BapHaluy MocTosHHOM /Cp/
6.11 |Dx3amen 3a 2 cemectp /DKk3amMeH/ 2 18 JI1.1J12.1
Pasnen 7. Unast koHTaKkTHasA padora
7.1 WunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 3,3 JI1.1J12.1
7.2 VHnuBuayansHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 2 3,3 JI1.1J12.1

6. POHJI OUEHOYHBIX CPEJACTB
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6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

Kontponsnas pabora
Tunosoi pacuer

6.2. TunoBbie KOHTPOJIbHBIE 32IaHUA M HHbIE MATEPUHAJIBI VISl TEKYIIeil aTTecTauuu

TunoBble KOHTPOJIBHBIE 3a/IaHUSI BKIIIOYAIOT B CE0sl TUIIOBBIE PACUETHI M KOHTPOJIbHBIE PAOOTHI 110 TEMaM: MPeiebl,
TIPOM3BOHBIC, HHTETPAIIBI, KOMIIEKCHBIE YHCTa, AuddepeHnnpoBanne GyHKINH MHOTHX IIEpeMEHHBIX, HHTerpail Pumana ,
JquddepeHIaabHbIe ypaBHEHUS.

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘{HOﬁ aTTrecTalumn

[epedens BonpocoB k 3k3ameny (I cemectp)

1. MHOXECTBO IEHCTBUTEIBHBIX YUCEIT

2. ITpuHIun TOYHOU BEpXHEW IpaHu

3 Axcroma Apxumena (¢ A0Ka3aTelbCTBOM)

4 YucoBble MOCHEN0BATENBHOCTU

5 [Ipenen mocnemoBaTEIHLHOCTH M €r0 CBOMCTBA (JI0Ka3aTh MEPBOE)

6. PackpeITHe HeonpeneneHHOCTH Buaa OeCKOHEYHOCTh Ha OECKOHEUHOCTh
7 MOHOTOHHBIE OCIEA0BATENLHOCTH

8 [MoanocnenoBarensHocTU. Kpurepuii Beiiepmrpacca

9 Kpurepunii Komu cxoauMocTu mocinenoBaTenbHOCTEH (C TOK-BOM)

10. [penen ¢pynkuuu B Touke (no Ko, mo I'eiine)

11. OcHoBHas TeopeMa o mpejenax (¢ Joka3aTelibcTBOM). TeopeMa 0 IByX MWJIHIIMOHEpaX.

12. Beckoneuno Gompmmie BenmnuuHBL. CBOWCTBAa OECKOHEYHO OOINBIINX BEITHINH

13. INonstue HenpepsiBHON GyHKIMH. [ToHsATHe cnoxkHOM dyHKIMK. [Tpenen koMIo3uMu ABYX (YHKITHH.
14. Kpurtepuii Ko cymectsoBanus mpenena GyHKIIMNA

15. IlepBrIif 3aMeyaTeNbHEIA Tpeneln (C JOKa3aTeIbCTBOM)

16. Bropoii 3ameuaTenbHBIN mpenen (¢ 10Ka3aTeIbCTBOM)

17. DKBHUBaJICHTHBIE (PYHKLIUHU

18. OpnHoctopoHHHE Npenensl. Kputepuil cyimecTBoBaHus npeaena GyHKIHH

19. JloxanbHbIe cBOIicTBa HempepbIBHBIX (yHKnmil. Kmaccudukamms Todek paspsia

20. I'mo6anbHbIE CBOMCTBA HENMPEPHIBHBIX (PyHKIMI (C HOKAa3aTEIBCTBOM)

21. Ipoussoanas ¢ynkiuu. OnpenencHue U CBOWCTBa

22. I'eomeTpryeckmnii 1 MEXaHHUYECKUH CMBICIBI TIPOU3BOJHON

23. OcHoBHBIE TeopeMbl 0 TuddepeHIpyeMpIXx GYHKIUIX (C BEIBOAOM IPOU3BOIHON 00paTHON (QyHKINH)
24. [IpousBoanas GyHKIMH, 3a1aHHON MapaMeTPUUECKH U HESIBHO

25. [pousBoxaHbIe BICIIErO TOpsaKa. POpMyITBI MPOM3BOAHBIX N MOPSAAKA JUIS 3JIEMEHTapHBIX QyHKIHH (XK, ax, sin
X, COS X, In X)

26. Juddepenuman pyHKIMN

217. Juddepennpansl BeicuX NOpSaKoB. [Ipor3BoiHBIC BBICIINX MOPSAKOB I QYHKIUH, 3aJaHHON
apamMeTpuIecKu

28. ®Dopwmyna Teinopa. DnemenTapHele QyHKIUH 110 ¢. MakmopeHa.

29. [paBuna Jlonurans

30. OkcrpemyMm ¢GyHkimu. HeoOxommmoe ycioBue sKCTpeMyma

31. DkcrpemMyM (yHKIH. JI0CTaTOUHBIE YCIOBUS SKCTpEMyMa

32. BBhImyKII0CTh ¥ BOTHYTOCTh (DYHKIIUH

33. [TonsiTHe nepBOOOPa3HON M HEONPEIEICHHOTO MHTerpasa (¢ J0Ka3aTeIbCTBOM)

34. CBoiicTBa HEONIPEAEIEHHOTO MHTErpaa, TablInIia OCHOBHBIX HHTEIPaJoB (C JOKa3aTEIbCTBOM)
35. Merton 3aMeHBI TIEpeMEHHBIX (METOA 3aHeceHHus moj dx)

36. WnTerpupoBanue Mo 4acTaM

37. Kpyrosoii unrerpan

38. INonsTHE 0 panMoHaNBHEIX QYHKIHAX. [IpocTefimme pannoHaNBHBIE IpoOH

39. WHTerpupoBaHue NpoCTEHIINX pallMOHANBHBIX Ipo0ei

40. Mertoa HeonpeaeneHHbIX K03 GHUIIMEHTOB

41. VHTerpupoBaHue paroHaIBHBIX ApooOeit

42. WHTerpupoBaHue TPUTOHOMETPUIECKUX (YHKITHH

43. YHuBepcaiabHas TPUTOHOMETPHUYECKas MOJICTAHOBKA

ITepedens Bompocos k sk3ameny (II cemectp)
1. EBxannoBo npocrpaHcTBo. Touka, CBOWCTBA PACCTOSHUS.
2. Juddepeniposanne GpyHKINM MHOTHX HEepeMEHHBIX. YacTHbIE MPOM3BOHBIC (DYHKIIMH MHOTHX IEPEMEHHBIX
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Juddepentman GyHKIIMA MHOTHX TepeMeHHbIX. Teopema o mudQepeHIupyeMOCTH.

Juddepenuuan cioxxHol GyHKUUU (C TPUMEPOM).

YacTHbIC MPON3BOAHBIEC BBICIINX MOPSIKOB

Juddepeniman Beicmrero mopsaka (BBITHACATh OTAETBHO (GOPMYIBI Ui 2 U 3 MOpsIKa, IPUBECTH IIPHMED)
Heobxoanmble ycIoBHS 3KCTpeMyMa (pyHKIIMM MHOTHX IEPEMEHHBIX (C JOK-BOM).

. JlocraTo4HbIe YCIOBUS CTPOTO HKCTpeMyMa A (pyHKIMHM MHOTHX HepeMeHHBIX (Iok-Bo). Kpurepuii CunbBectpa
JUTS YHKIIMA MHOTHX TIEPEMECHHBIX.

% N LA W

9. JlocTaTo9HBIE YCIOBUS IKCTpeMyMa A (QYHKIUH 2-X IIEPEeMEHHBIX.

10. Y CIOBHBIA SKCTpEMyM (QYHKLUHU IBYX MEPEMEHHBIX

11. Mepa Kopnana. MHOKecTBa Mepbl HYINb

12. Orpenienenne KpaTHOro uHTerpana Pumana

13. Kpurepuii uarerpupyemoctd. J0CTaTOUHbIE YCIOBUS

14. CBoiicTBa KpaTHOTO MHTErpaja

15. CaezieHHe TBOWHOTO WHTETpaNa 110 MPSIMOYrOJIbHUKY K MOBTOPHOMY MHTETPAITY

16. CBezieHre KPaTHOTO MHTETpajia Mo 3JIEMEHTapHOI 001acT K MOBTOPHOMY MHTETPAITy

17. JBoiiHoii u TpoitHO#i nHTerpansl. [lnomans u 06beM.

18. DopMyInbl 3aMEHBI TIEPEMEHHBIX B KpaTHOM MHTerpane. [lununapudeckas

19. @DopMyITBl 3aMEHBI TIEPEMEHHBIX B KpaTHOM mHTerpane. Cheprnueckas

20. Omnpenenenne qudhepeHmanbHOT0 ypaBHeHNs. Pemenne anddepeHnnantsHoro ypaBHEHUs.

21. VYpaBHEHUS C Pa3AesIOMUMUCS TePEMEHHBIMU.

22. OpnHopoaHbie MU GepeHINANTEHBIC YPaBHCHHUS.

23. Heonnopoansie nuddhepeHnranbabie ypaBHEHHS TIEPBOTO TOpsiIka. MeToa BapHaliiy MOCTOSIHHOM.
24. YpaBHeHHs, AOMyCKalomue MOHKeHue nopsaka (1,2 tum).

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

26. JluneiliHOE OTHOPOIHOE YpaBHEHHE N-TO TOPAAKA C IOCTOSTHHBIMH KO3 HITIIEHTaMH.

27. HeonxopomHoe ypaBHEHHE N-TO MOPSAAKA C MOCTOSIHHBIMH KOY((HUIIHEHTaMH U CO CIIENUAIBHOHN MPaBOH 4acThIO.

6.4. Kputepuu oueHUBaHUS

OmnucaHue nokasaTeneil 1 KpUTepHUeB OLICHUBAHMUS KOMIICTEHIIUH AT SK3aMeHa:

O1eHOYHBIC CPEACTBA AJIsI POBEACHHS dK3aMeHa IPEICTABILIIOT cOO0W OUIIET, KOTOPBIH COAEPKUT 2 TEOPETUICCKHX
BoIpoca. bautel, momydeHHbIe Ha PAKTHYECKUX 3aHATHAX B TEUCHHE ceMecTpa (KOHTPOJIBHBIE PaOOTHI + THIIOBEIE pacyeThl
+ mocemnraeMocTs + akTHBHAsS paboTa Ha mape = MakcuMyM 80), CyMMHPYIOTCS ¢ OaIaMu, IOTy4eHHBIMH Ha SK3aMeHE
(makcumym 20).

IMpomomkuTensHOCTE 9K3aMeHa — 60 MHHYT. 3a Kax/JJ0e BHIITOJTHEHHOE 3aJaHIe OMIeTa CTYICHT MOJKET IoJTyduTh 10 6aios.
Ecnm 3aanme BBITOTHEHO TIPaBUIIBHO, TO OHO oreHuBaeTcs 100amtamu. Ecii 3amanue BRIIOTHEHO ¢ OIIHOKaMH, TO OaJlTbl
CHIKAIOTCSI B 3aBHCHMOCTH OT KOJIMYECTBA JOIYIIEHHBIX omuOoK. Eciu nomymieHa oxHa ommibka, TO 31aHIE OICHUBaeTCs 7
Oasuamu, TOMYIICHBI 1Be OIIHOKU — 5 6ayut. Ecnu momyiueHo Oojiee MBYX OIIMOOK B 3aJaHHH HIIH CTYACHT HE BBITOIHIII
Kakoe-JI00 3a7aHue U3 OmieTa, TO 3a Hero oH moiydaeT 0 6ayuroB. MakcuMabHOE KOJIMIECTBO OaiIoB 3a 9k3aMeH — 20
6amos.

Kpurepuu oneHnBaHus 3k3aMeHa (+ 0auibl 32 CeMecTp):

OrieHKa "HEYIOBJIETBOPUTENBLHO" BBICTABIISETCS 32 64 1 MeHee 0aioB;

OreHka "yOBIETBOPUTENEHO" BEICTAaBIsIETCA 32 65-77 6ayutoB (YpoBeHs 1);

Ormenka "xopomo" BeicTaBisieTcst 3a 78-89 6amioB (ypoBeHs 2);

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

OrnmcaHne nokasaTened 1 KpUTePHUEeB OIICHUBAHNS KOMIETCHITHH UTI KOHTPOJIBHOM paboTHI:

B cemectpe 3 KOHTPOJIBHBIX paboThl. MakcuManbHOE KOIUYECTBO OAJUIOB 32 KOHTPOJIBbHYIO pabdoTy — 10 6annos. B
KOHTPOJIbHOH pabote 4-5 3a1aHui, KaKIOMy COOTBETCTBYET ONPEACICHHOE KOJINIECTBO OAJIIOB.

Ouenka "3auTeHo" BrICTaBiseTcs 3a 6-10 G6autos, "He 3aureHo” - MeHee 6 0alIOB.

OrnrcaHue nokasaresei U KpUTEPUEB OLIEHUBAHUS KOMIICTCHIIUH JIJIsl TUIIOBOTO pacyera:

B cemectpe Tpu TUIIOBBIX pacyera, 10 KaKJOMY pa3zelny - OJIMH TUIOBO# pacyer. B TunoBom pacuere 10 3amanuii, Kaxxaqomy
COOTBETCTBYET OMPEIEICHHOE KOJUIECTBO OaIoB. MakcuManbHOE KOJIMIECTBO 0aJIoB 3a OJIMH TUTIOBOH pacuer -10.
Orenka "3aureHo" BeIicTaBisieTca 3a 8-10 Oamios, "He 3auTeHO" - MeHee 8 0aIoB.

TpeOoBaHUs K BBITOJHEHUIO TUIIOBBIX PAaCUETOB:

1. Kaxp1ii THITOBOH pacueT JOJDKEH OBITh CCTaH B OTACTBHOMN 12 JTMCTOBOM TETpaau B KIIETKY, HA TUTYJIBHOM JIUCTE
JIOJOKHBI OBITh yKazanel @MO, rpynma, TeMa THIIOBOTO pacueTa, JaTa cjadu, TabIuia ¢ HOMEepaMHu 3aJaud U CTPOKOH JIJIst
0aJII0B IO KaXKIol 3amade.

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. TumoBo# pacyeT cAaeTcsl COTJIACHO IUIaHy 3aHATHI MPenoJaBaTento NpakTHKH. HeBepHo caenaHHble 3aJaHus
nepenenbIBaloTCs 1ocie MPOBEPKHU U CAAIOTCSA CHOBA B TEUEHHE ABYX HEAEINb.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODEHI, 3arnmaBue WzparensctBo, | Pecypc
J1.1 | Aemunosuu b. IT., Juddepenipanpable ypaBHEHUS CaHKT- 3bC
Mopenos B. I1. (https://e.lanbook.com/book/195426) IetepOypr :
Jlanp, 2022
7.1.2. JlonoiHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Aemunosuu b. I1. COOpHUK 337124 U YIPAKHESHHH IT0 MaTEMaTHIECKOMY aHaJIN3Y: Mocksa : YePo, 9BC
ydaeOHOe mocoone 1997

https://biblioclub.ru/index.php?page=book&id=459722
p php‘pag

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

O1 |eLIBRARY.RU [DnexTpoHHsIi pecypc] : anekTpoHHast 6ubnuoTteka / Hayu. anexrpos. 6-ka — URL:
http://elibrary.ru/defaultx.asp

D2 | Poccuiickuit poHx pyHIaMeHTaIbHBIX HccaenoBannii (PODU) - odunmansHerit caiit http://www.rfbr.ru/rffi /ru

33 |Hayunas anektpoHHas Oubnuoreka. MoHorpaduy, U31aHHbIe B M3HaTeNbCTBE Poccuiickoi AkaneMun
EcrecTBO3HAHNS TOTHOTEKCTOBBIH pecypc HAYIHBIX U y4eOHBIX m3nanuid PAE https://www.monographies.ru/

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpammHoOe obecnieyeHune

LMS Moodle

Adobe Reader

OpenOffice

7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynsTHANCHHMIUTHHAPHAS pedepaTHBHAsA 0a3a
nmaaHbIX / Komnaeus Thomson Reuters. — Pexkxum noctyna: amst 3apeructpup. mons3oBaTeneit Yenl'V. — TekcT : aeKTpOHHbIH

2. Scopus (https://www.scopus.com) Scopus : pedepaTuBHas 6a3a qannbix / Elsevier BV. — URL: http://www.scopus.com/. —
3. anrn. — Pexxum nocrymna: s 3apeructpup. nonbzopareneid Yenl'Y. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJ/IBHO-TEXHMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

JInis peanu3anuu TUCIUTUTAHBI HCTIONB3YIOTCS YIeOHbIC ayAUTOPUH JUIS IPOBEICHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH
CEMHHAPCKOTO THIIA, TPYIIOBBIX U MHAWBUIYaIbHBIX KOHCYIbTAIIUH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluu, a
TaK)Ke MOMEIIECHHS Il CAMOCTOSITENbHOM paboThI.

Y4eOHbIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3MPOBAHHON MeOETBI0 M TEXHUUECKUMH CPEJICTBAMHU O0YIEHHS:
IPOEKTOPOM, IKPaHOM, MATHUTHO-MapKepHOH JOCKOH, MapKepPOM; C BO3MOXKHOCTBIO IEMOHCTPAIIIH 3JIEKTPOHHBIX
MpPEe3eHTALuUI IPU ypOBHE OCBEIIECHHS, JOCTATOYHOM AJIsl pabOThI C KOHCIIEKTOM.

I[J'I}I IIPOBCACHUA 3aHATUN JEKITMOHHOTO THUIIa UMEETCS JACMOHCTPAallTUOHHOC O60py,I[OBaHI/IeI IIPOEKTOP, dKpaH.

[TomereHust 1y CaMOCTOSTENBHON pabOTHl 00YJAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOM € MOAKIIIOUEHUEM K CeTH
«HTepHET» M 0becIeueHreM 0CTYIa B JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

9. METOAMUECKUE YKA3AHUS /151 OBYUAIOIIMXCS IO OCBOEHMIO JMCLIUILINHBI (MOIY.JI5)

ITpu u3ydeHnn JaHHOW TUCUIUILIMHBI HCIOJB3YIOTCS JICKIIMOHHBIC, TPAKTHYCCKUE 3aHATHS U CAMOCTOSTeNIbHAs paboTa
CTYAEHTA.

Ha nmexnuoHHBIX 3aHATHSIX MPETOAaBaTellb H3JIaraeT OCHOBHOE CO/IepKaHue TeM mporpamMmbl. [IpopaboTKy JIeKIIMOHHOTO
Marepuana CTYJCHTY JKeJIaTebHO MPOBOUTH KaK MOCIIE KaXKIOTO 3aHATHS, TAK U [0 3aBEPIICHUIO TEMbI. DTO MO3BOJIHUT

© ®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
HaIpaBJIeHHIO TOAroToBKH (crienmansaoct) 09.03.04 "IIporpammMHas HH)KeHepHs" HANPaBICHHOCTH (IPOQUIIIO) crp. 11
Paspabotka nporpammuo-uHdopmarmonnsix cucrem ®I'EOY BO «Yenl'V»

CBSI3aTh BOCIMHO IMTOJyICHHBIC CBEACHHS M COCTABUTH IIETBHYIO KAPTHHY.
Ha mpakTHueckux 3aHATHIX PAaCCMaTPUBAIOTCS OCHOBHBIE METOBI U IIPUEMBI PEIICHNUS 3a4au JUCKPETHON MaTeMaTHKH.
PexomenmyeTcs nepes KakaAbIM MPAKTUIECKUM 3aHATHEM BBITOIHUTH JOMAIIHEE 3aJaHHe, YTO MO3BOJIUTD JIydllle YCBOUTD
TpeABIIYIIAI MaTepral, U H3Y4UTh JCKIMOHHBIH MaTepHal Imo npencrosmeii Teme. CTyneHTy XKelnaTeIbHO MPOSIBIIATH
AKTHBHOE Y4aCTHE HA MIPAKTUYECKHX U JEKIIMOHHBIX 3aHATHAX, 33/1aBaTh BOMPOCHL, IOCKOJIBKY YMEHIE 00OCHOBBIBATEH CBOIO
TOUKY 3pEHUs, HaX0XKIEeHHEe KOMIPOMHUCCHOTO PEIIEHUS B ’THYECKH BBIAECPKAHHOMN JUCKYCCHH HE TOJIBKO BaXKHO IS
Jy4IIeTo YCBOCHMS MaTepHala, HO U IEHUTCS B PeaTbHOMN JKH3HU.

B cnysae npuMeHeHus Tpu 00YdeHUH AUCIUTUINHEL SJIEKTPOHHOTO 00Y4IEHUS, TUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMeHH (OHNaiH-IeKIUN
(BeOMHAPBI), YaThI, BUACO-KOH(EPEHIUH | Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa AUCTaHIIMOHHOTo 00y4eHus Moodle,
(hOpYMBI, 3IEKTPOHHAS TIOYTA H JIP.).

Bosnbiryro uacTs BpeMEHH 00yJaroIuecs CaMOCTOSTENbHO Pab0TAIOT ¢ yaeOHO-METOANIECKIMH MaTepruanaMu. CTyIeHTHI
UMEIOT BO3MOXKHOCTh KOHCYIIBTHPOBAThLCS € MIPENoAaBaTeIeM 110 BCEM BOIPOCaM, BOSHUKAIOIUM B XOJ€ CAMOCTOSATEIbHON
paboTHI TOCPECTBOM 3JIEKTPOHHOMN ITOYTHI, MECCEH/IKEPOB, COIIMANBHBIX CeTeH H T.1I.

Joctyn oOydaromerocst K y4eOHBIM pecypcaM B peXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATEIbHON paboThI
OCYILECTBIISETCS Yepe3 ceTb IHTepHeT B yTOOHOM JJIs HEro MecTe, BpeMEHH U TeMIIe.

ITpu 0Oy4eHnY MHBAJIMIOB 1 JIUIL] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 3/10POBbS IEKTPOHHOE 00ydeHHE, AUCTAHIIMOHHbIE
00pazoBaTenbHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HHPOPMAIUK B JOCTYITHBIX IS HUX
(opmax.

Peanu3anust UCHUILUIUHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTaHIIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI (1anee
— 30, I0T) ocymiecTBnsieTcss Ha OCHOBaHHUU «[10JI0KEHNUS O pean3alii OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00yJeHNS ¥ AUCTAaHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHIA B (hefiepaTbHOM
TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTENbHOM YUPEKACHUH BICIIEro 00pa3zoBanus «UensOMHCKUN rocynapCTBEHHbIH
yHHBepcHUTEeT», «[1o0KeHNs 0 TopsiKe 3aueTa 00YIaOMUMHUCS II0 OCHOBHBIM ITPO]eCcCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATEIBHOCTD, YICOHBIX IPEAMETOB, KYpPCOB, AUCIUILIUH (MOIYIIeH), IPaKTHK, JOTOTHATEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(POpMaIMOHHO-00pa3oBaTenbHO# cpeasl PT'BOY BO
«Uenl'Y». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxcop W T.I1.) TIPH peastu3aiii 00pa3oBaTebHON ASATEILHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B IIEPEUCHb 3ICKTPOHHON HH(OPMAIIOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUIIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OT'PAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIMAAMH M JIMIAMA C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3I0pPOBBS OCYIIECTBISETCA C
UCIIOJIb30BAHNEM CIELHAIBHBIX TEXHHYECKHX CPEICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, NpeNOoCTaBisieMbIX PecypcHbIM
y4e0HO-METOJMYECKUM IIEHTPOM IT0 OOYYCHHIO MHBAIUIOB M JIMI C OTPAaHWMYCHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydatomierocs (MOOWIIBHBIC CIICIMANBHBIC TEXHWYECKWE CPEACTBAa JUIL JIMIl C HAapYMICHHSIMH 3peHHi H C
HapyIICHUEM CITyXa, ACCUCTHBHBIE HH(POPMAILIOHHBIE TEXHOJIOTUH).

IIpn HeoOxoamMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKHX HWIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIICNHATBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIb).

B yueOHble aymuropuu oOecreunBaeTCs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, The OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KONMYECTBO MECT I OOYJaIOMUXCI C yIeTOM
HapyLeHUH UX 340pPOBbsl.

Jnst ocBOGHMS IMCUUIUIMHEI MHBAJIMAAM M JHMIAM C OTPaHUYCHHBIMHM BO3MOXKHOCTSMH 3JI0POBbSl IIPEIOCTABIACTCS TOCTYH K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIIEIUANBHBIX TeXHHYECKHNX U IMPOTPAMMHBIX CPEJCTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(opMe >IEKTPOHHOTO JOKyMEeHTa B poHAe HaydHOH 6nbarorekn Yenl'Y minn 371eKTPOHHO-OMONINOTEUHBIX CHCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IIPEIOCTABISIOTCA B (OpMax, agalTHPOBAHHBIX K OTPAHMYCHUSM HX 3[0POBBS M OCOOEHHOCTSAM BOCIpPUSTHS
nHpOpMAaLIUY.

Jnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
HOJIHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpu mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAJIUAHOCTBIO U C OTPAHWYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 10 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAITBHBIX OCOOCHHOCTSH WMHCTPYKIMH O TOPSIKE MPOBEIACHUS MTPOMEXKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3aaHMA (ITHCEMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHCBMEHHO mpudToMm bpaiins, ¢
HCIIOJIb30BAaHNUEM YCIIYT aCCHCTEHTA, YCTHO).
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ITpn mpoBemeHHM NPOIEAYPH! OLCHMUBAHUS PE3YIBTATOB OOy4eHHS HHBAIHAOB M JIHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
3J0pOBbsl TPEIYCMAaTPUBACTCSI HCIOIb30BaHME MpefocTaBleHHBIX Yenl'Y uIH COOCTBEHHBIX TEXHHUYECKUX CPEICTB,
HEOOXOIMMBIX MM B CBS3M C HUX HWHIMBHIYaIbHBIMH OCOOCHHOCTSIMH. [Ipm HeoOXOOMMOCTH HHBaIMAaM M JIMLAM C
OTPaHUYEHHBIMM BO3MOKHOCTSIMU 370POBbsSl NIPEIOCTABIAETCS JOMOJHUTEIBHOE BpEMsl AJISl IIOATOTOBKM OTBETA HA 3a/laHus,

rnpoueaypa OucHUBaHUA PE3YIbTATOB O6y‘IeHI/IH IO JUCHUIUIMHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAIOB.
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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




09.03.04 IIporpammHuas nH:keHepus, Hanpasiennocts (npopuis) Paspadorka
NporpaMMHo-uH(popManuoHHbIX cucTeM, PII/I Maremarnyecknii ananus, IuddepeHuuanbubie 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



