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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy aucCHMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Yedakosa B.JO. (kadeapa aHanmm3a JaHHBIX U TEXHOJIOTUI
MIPOrpaMMUPOBAHUS, OTAeJIeHne (pyHIaMEeHTaIbHOU MH(POPMATHKH U MH(pOpMaMOHHBIX TexHosoruil), VIChebakova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH PUMEHSITh eCTECTBEHHOHAYYHbIE M OOLIIEUHKEHEPHBIE 3HAHUS, METO/IbI

MaTeMaTUYECKOro aHAJIN3a U MOJICIMPOBAHMUS, TEOPETHUYECKOTO U SKCIIEPUMEHTAILHOTO
MiCCIIe]OBaHMs B TPO(heCCHOHATIBHOM 1eATeIbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

- OCHOBHBIE MOHSATHUS 1 METO/IBI SJIEMEHTAPHON MAaTEMaTHKH, TeOMETPHH, areOpbl 1 HaYal MaTeMaTHIeCKOro aHaJIn3a;
- OCHOBHBIE [TOHSITHs JIMHEHHOW aJreOphl;

JloKeH yMeTh:

- IPOU3BOJUTD JICHCTBUSA C YUCIIAMU;

- CTIOJIb30BaTh OCHOBHBIE alireOpanyecKue TOKIECTBA Il IpeoOpa3oBaHusl areOpanieckrX BhIpakeHHH;
- UCIIOJIb30BaTh TPUTOHOMETPHYECKHE TOXIECTBA AJIs IPeoOpa3oBaHKsl TPUTOHOMETPUYECKUX BBIPAKEHUIA;
- pemiaTh JIMHEHHbIE ¥ KBaJiPpaTUYHBIE YPAaBHEHVS N HEPAaBEHCTBA;

- pelaTh TPUTOHOMETPUYECKHE YPaBHEHUS;

- BBIIOJIHATh TEOMETPUUYECKHE TIOCTPOCHUS;

- JOKa3bIBaTh MATEMATUYECKUE YTBEPKACHNUS;

- BBIUMCJIATD ONPEASIUTENHN;

- BBITIOJIHATD JEUCTBUS HaJl MATPHULIAMU;

,HOIDKGH BJIaC€Th:

- IpueMamunu BBIYKCJIEHUH Ha KaJIbKYJIATOPE MHXKXEHEPHOTO THUIIA;
- HaBbIKaM# MCIIOJIb30BAHUA MATEMATUYCCKUX CIIPABOYHUKOB.
,HOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

MNPUMCHATH Ha IPAKTUKE OCHOBHBIE METOAbl MATEMATUYCCKOI'O daHAIN3a.

2. Mecro guctmmmasl (MoayJist) B ctpykrype OIIOII BO

HaunHast qucrmruiHa (MOayib) BKMoveHa B paszaen "B1.0.02.01 Jucturmasl (MOLyn)" OCHOBHOM MPpOheCCHOHATBHOM
oOpasoBarensHON porpammsel 09.03.03 "IIpuknagnas napopmatruka (Bosbime qaHHBIE M MAIIMHHOE 00yYeHne)" M OTHOCUTCS
K o0s3areapHON yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6'beM qUCHHMILIHHBI (MOIYJIsI) B 3a4€THBIX € JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX Ha
KOHTAKTHYIO padoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
patdoTy 00y4yaromuxcs

OO01as TpyJOEeMKOCTb AUCHUILUIMHBI COCTaBIIsieT 22 3aueTHbIX(bie) eanHuI(bl) Ha 792 yaca(oB).

KonrakTtHas padora - 324 gaca(oB), B TOM Yucie JeKuu - 162 yaca(oB), MpaKTUIecKue 3aHTUsA - 162 yaca(oB), 1abopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrosrtenbHas padota - 360 yaca(oB).
KouTposns (3auér / sx3amen) - 108 yaca(oB).

dopma IpOMEXYTOYHOTO KOHTPOJIsI AUCLMIUIMHBL: 3a4€T M 9K3aMeH B 1 cemecTpe; 3a4eT ¥ 9K3aMeH BO 2 CEMeCTpe; 3a4eT U
9K3aMeH B 3 cemecTpe.

SAEKTPOHHBH
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. [Tema 1. DeMeHTHI TEOPUN MHOXKECTB 1 2 0 3 0 0 0 14
2. |Tema 2. YncnoBele MOC/IEN0BATETLHOCTA 1 6 0 5 0 0 0 14
3. |Tema 3. IIpenen pyHKIMHU B TOUKE 1 6 0 6 0 0 0 14
4. Tema 4. HeripepbIBHOCTD (DYHKIIMU B TOUKE 1 6 0 6 0 0 0 14
5 TeMaUS . HpOI/ISBO,HLI.-IaH u muddepernman GyHKIUNA 1 5 0 5 0 0 0 14
OJJHOW TIepEeMEHHOM
6. Tema 6. ITponsBoansie u quddepeHIraIbl BBICIIIX 1 5 0 5 0 0 0 14
MOPSIIKOB
7 Tema 7. OCHOBHbIE TEOPEMbI A 1 6 0 5 0 0 0 14
g depeHIpyeMbIX (PyHKIMNA
8. |Tema 8. ®opmyia Teitnopa 1 5 0 5 0 0 0 14
9 Tewma 9. I/ICCJ}eIlOBaHI/Ie (pyHK1IMI C TOMOIIBIO 1 5 0 5 0 0 0 16
TIPON3BOJHON
10.|Tema 10. HeorpeneneHHbI HHTETpaT 1 8 0 9 0 0 0 16
11. Telvia 11. Omnpenenénnblii uHTEerpan Pumana u ero 2 3 0 3 0 0 0 10
CBOWCTBa
12. Tewma 12. UnTerpan KaK (pyHKIIMS BEPXHETO 2 3 0 3 0 0 0 11
npenena. Popmyaa Teinopa
13. Tema 13. 'eomeTpuyeckue MpUIOKEHNUs HHTETpajia 2 3 0 3 0 0 0 19
Pumana
14.|Tema 14. HecoOcTBeHHBIN MHTETpaT 2 3 0 3 0 0 0 13
15.|Tema 15. YucnoBbie psapt 2 3 0 3 0 0 0 11
16. Tema 16. CXoOMMOCTh 3HAKOIIOCTOSIHHBIX PSIIOB 2 3 0 3 0 0 0 7
17. Tema 17. AGCOJIOTHO U YCJIOBHO CXOSIIUECS 2 3 0 3 0 0 0 ]
YHCJIOBBIE PSIbI
Tema 18. OyHKUIMOHANBHBIE OCIIEA0BATEILHOCTU U
18. [psiopl. PaBHOMEpPHAsI CXOAUMOCTD. 2 3 0 3 0 0 0 6
19.|Tema 19. CreneHHble psibl 2 5 0 5 0 0 0 8
20. |Tema 20. EBKJINIOBO TPOCTPAHCTBO 2 3 0 3 0 0 0 8
21, Tema 21. OToOpaxeHus: B €BKIMAOBbIX 2 3 0 3 0 0 0 5
IPOCTPAHCTBAX
2. Tema 22. MucddepeHnpyeMocTb 0TOOpaKeHHS. 2 3 0 3 0 0 0 5
YacTHble TPOU3BO/IHBIE.
Tema 23. YacTHble TPOU3BOJHBIC U
23. |mudppepentmansl BRICIINX MOpsiakoB. Popmyna 2 4 0 4 0 0 0 10
Teiinopa.
4. Tewma 24. JlokaJibHbII SKCTpeMYM (PYHKIIUKA MHOTHUX 2 5 0 6 0 0 0 12
repeMEHHBIX
25, Tema 25. Y ciioBHBIHN 3KCTpeMyM (DYHKITIM MHOTHX > 7 0 6 0 0 0 11
MepeMEHHBIX.
26.|Tema 26. Mepa XKopnana 3 6 0 2 0 0 0 9
27.|Tema 27. KpaTHble UHTErpasIbl 3 10 0 12 0 0 0 10
8. Tema 28. CoOCTBeHHbBIE UHTETPATTBI, 3ABUCSIIHIE OT 3 4 0 6 0 0 0 10
napamerpa
O PAEKTPOHHBIH
Crpanuua 4 u3 13. (B0 YHP[ 3 EPCHTET
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
29, Tema 29. HecoGcTBeHHBIE MHTETPaTbI, 3aBHUCSIINEC 3 g 0 6 0 0 0 8
OT mapamerpa
30. |Tema 30. NnTerpais ditnepa 3 4 0 4 0 0 0 6
31.|Tema 31. KpuBosmHeitHbIe HHTETpaTBbI 3 4 0 6 0 0 0 7
32.|Tema 32. [IoBepXHOCTHBIE UHTETPAJIbI 3 4 0 6 0 0 0 6
33.|Tema 33. DyieMeHTHI TEOPUH OIS 3 8 0 6 0 0 0 8
34.|Tema 34. Paasl u unterpain ®ypoe 3 6 0 6 0 0 0 8
Toro 162 0 162 0 0 0 360

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. D1eMeHTHI TEOPHH MHOKECTB

DrieMeHTHl TEOpPHU MHOKECTB. TeopeTHKo-MHOKECTBEHHbIE onepauuH. [lericTBuTenbHbIe urcna. CBOWCTBO HENMPEPHIBHOCTH.
Axcroma Apxumena. Tounsle rpanu MHOkecTBa. OTOOpaXeHus1, CrocoObl ux 3ananus. O6parHast pyHkius. Tononorus
YHCIIOBOM npsiMold. [IpuHIMIT MaTeMaTHYecKoi MHAYKIMY. BuHoM HbloTOHa. AKCHOMAaTHKA JEHCTBUTENBHBIX YHCEIL.

Tema 2. YncaoBble MOCHAEJ0BATEJLHOCTH

MOHOTOHHBIE NIOCTIEI0BATENBHOCTH: IPU3HAK CXOIMMOCTH, TeopeMa KaHTopa o BJIOKEHHBIX OTpe3Kax, TeOpeMbl
Bonbriano-BeitepmTpacca, BepXHUI U HYKHINA Tpeietsl mocaenoBaTenbHocT. Kputepnii Ko cxogumocTtn
TOCTIeI0BaTeNbHOCTA. MOHOTOHHBIE TIOCIIEIOBATEIBHOCTH: TIPU3HAK CXOOUMOCTH, TeopeMa KaHTopa o BI0kKeHHBIX OTpe3Kax,
TeopeMsl bosbiiano-Beiiepitpacca, BepXHUI 1 HIXKHUH TTpeAetsl ocienoBateabHocT. Kputepnii Ko cxommmocti
TOCJIeI0BATENIBHOCTH.

Tema 3. Ilpenena cbyHkuun B TOUKe

Ipenen ¢pynxkumn: onpenesnenus no Komm u I'eifiHe, 5KBUBAJIEHTHOCTH OIpeesIeHUid. Pa3nyHble TUIIBI TPeiesIoB, IPeesibl
MOHOTOHHBIX (byHKIMH, Kputepuii Komm cymectBoBanus npeaena ¢pyaknun. Heonpenenennoctn. [lepBriil u BTopoi
3aMeyvaTeNbHBIN Mpeesl. DKBUBaeHTHOCTH. CpaBHEeHHE OeCKOHEYHO MalibIX. O-0oubioe u o-masoe. Kpurepuii Konm.

Tema 4. HenmpepbIBHOCTH (DYHKIIH B TOYKeE

HenpepsiBHOCTB (DyHKIINM B TOUKE: CBOWCTBA (DYHKLIMI HENPEPHIBHBIX B TOUKE, HEMPEPHIBHOCTD CIIOKHOH (DYHKIIUH.
OcHOBHbIE TeopeMbl 0 (PYHKIMSIX HENPEPHIBHBIX Ha OTpe3Ke. HermpepsIBHOCTD 211eMeHTapHbIX (DYHKIMI. PaBHOMEpHAst
HenipepbeiBHOCTh. Teopema Kanropa. Kinaccudukanus Touek pa3psiBa: TOUKa yCTPAaHIMOTO pa3pbiBa, TOYKH Pa3phiBa MEPBOTO U
BTOPOTO poJa.

Tema 5. IlpousBoanast u quc ¢ epennual (pyHKOuN 0JHOM nepeMeHHO

[TpousBonHas GyHKIMU OJHON NEPEMEHHON: ONpeie/ieHre, BBIYHCICHHE IPOU3BOJHBIX OT JIeMEHTAapHbIX (pyHKumiA. Kpurepuii
CYLIECTBOBAHMSI POU3BOAHOM B TOUKe. [IpaBuiia BEIYMCIICHUS TPOU3BOAHOM: IPOU3BOJHAS CYMMBI, IIPOU3BENCHHS 1 YACTHOTO;
TIPOM3BOJHAS 0OPATHOM (DYHKIMH; IPOM3BOAHAS ClIOKHOU (pyHKIMH. [{ndpepeHnman pyHKINN: KpUTepuit

g depeHirpyeMocTy (byHKIUH; CBOICTBa quidpdeperimana. [ eomeTpruecknii CMBICT PON3BOIHON U TudpepeHnmana.
OnHOCTOpOHHKE U GECKOHEUHBIe TIPOM3BOIHbIE. [T depeHupoBaHre napaMeTpHIecKy 3aJaHHBIX (DYHKIUH.

Huddepenuyan pyHkumu: kpurepuit guddepeHupyemMocty pyHKIMH; cBoicTBa quddepenuana. 'eomeTpuueckuii CMBICIT
npou3BoHON U tuddepernraia. OQHOCTOPOHHUE M OeCKOHEeUYHble pon3BoAHbIe. uddepeHimpoBaHye napaMmeTpuiecKu
3aJIaHHBIX (DYHKIIHIA.

Tema 6. IlponzBoanbie n qud ¢ epeHIHAIBI BHICIINX MOPSAIKOB

[pousBoausie 1 quddepeHIpans BHCMX Nopsakos. Popmyina JleiiGHuia. BeiBoa hopmyiis n - o IPOM3BOAHOM 1151
OCHOBHBIX 3JIEMEHTapHBIX (DYHKIMH. Perienne npakTHUeCKuX 3a4a4 sl HaXOXK/ICHUS TPOU3BOAHBIX N - IO MOPsIKA C
npumeHeHreM (opmyisl Jlerionua. Borarcnenue auddepeHnmanos BECIIMX TOPSIKOB ¢ ITOMOLIbI0 (hopmyJibl JleiioHuIa.
Tema 7. OcHoBHBIE TeopeMbl A1 M (pepeHIUpPyeMbIX (PDYHKIMIA

OcHoBHbIe TeopeMsl 1711 JuddepeHpyembix ¢pyHKImiL: Teopema Pepma; Teopema Posuisa; Teopema Jlarpanxa, cineacTus;
06001eHHas popMyJia KOHeUHbIX npupaiienuii (popmyia Kormm). 'eomMerprdeckue NpuiIoKeHUs] yKa3aHHBIX TEOPEM.
[IpaBuo Jlonurans packpsiTus HeonpeneneHHocTel. Crneacteus u3 npasul Jlonutans. TeopemMa 0 MOHOTOHHOCTH
JddepeHIpyeMbIX (PYHKIIHA.

Tema 8. ®opmyaa Teiinopa

3AE
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dopmyina Teiiopa: ¢ ocTaTouHbIM 4ieHOM B popme Jlarpanxka; ¢ octaToYHbIM wieHoM B popme [leaHo; Teopema o
€IMHCTBEHHOCTH pa3JiokeHus 1o (opmysie Terinopa; pasnoxkeHue 3J1eMeHTapHbIX (PYHKIMI B psia MakiiopeHa; BEIYMCIIeHe
TIpeiesioB ¢ omoripio hopmystsl Ternopa n Maksopena. [1pubinkeHHbIe BBIUUCIEHNUS ¢ TIOMOIIbIo (hopmyiisl Teftopa.

Tema 9. UcciaenoBanue (pyHKI[HH ¢ TOMOIIbLIO NP OU3BOHOI

Cxema uccnenoBanus ¢pyHkimu. Obmacts onpenenenus. CeorictBa (pynkumii. [loBepenne pyHKumy BOIM3M 0COOBIX TOYEK.
HUccnenoBanre (pyHKIMiA ¢ MOMOIIBIO TPOU3BOJHON: BO3pacTaHue 1 yObIBaHME (DYHKIIMH, MOHOTOHHOCTb (DYHKIIMH.
SkcTpeMyMbl. BorayTocTs 1 BhIyKs10cTh (yHKIMHU. Toukn nepernda. Acumnrotsl. Buasl acumnror. ['pacduk dyHKImy.

Tema 10. HeonpegeneHHbIi HHTErPaJl

HeormpenesneHHblii HHTErpal: onpeeeHue, TeopeMa 00 oOlieM Bue nepBoodpasHoi. CBOMCTBA HEONPeIeIeHHOTO HHTEerpaIa.
WuTerpupoBaHue ¢ MOMOIIBIO 3aMeHbI lepeMeHHON. PopMyJIa MHTErpupoBaHus MO YacTsM. MIHTerpupoBaHue panyoHalIbHbIX
npobeii. IHTerpupoBaHie TpUroHoMeTpudeckux (pyHkumid. IHTerpupoBaHue 6MHOMUabHBIX HuddepeHunaioB. [loacraHoBku
Diinepa. IHTerpupoBaHue BEIPaXKEHU, ColepXKalliX TPUrOHOMETpUYECKe (DYHKIIMU.

Tema 11. Onpenenénnpiii uaTerpas Puvana u ero cpoiictpa

Onpenen€HHbIi HTErpai Pumana: 3aiaum, NpUBOSINIE K TIOHATHIO OITPE/IeNIeHHOTo MHTErpajla, orpeaeieH e, He0OX0auMoe
yCJIOBUE UHTErpHpyeMocTy (hyHKIMU. BepxHue u HIKHUE MHTerpajibHble cyMMbl [lapOy u ux cBoiictBa. Kpurepuii
MHTErpupyeMocTH (pyHKIMK Ha oTpe3ke. Kiacchl MHTErpupyeMsix Ha otpe3ke (pyHKImiA. CBoWCTBa MHTerpana Pumana.

Tema 12. MaTerpaj kak ¢pyHkiusa Bepxaero npeaeia. ®opmyJia Teisopa

WuTerpai ¢ nepeMeHHbBIM BEPXHUM IPeesioM, CBOMCTBA (HEMPEPHIBHOCTh, AU (epeHIMPYEMOCTh, CYILIECTBOBAHUE
NIepBOOOpa3HON HeNpepbIBHON (pyHKIIMM). Bbruricnenue orpesiesieHHbIX MHTErpasioB: (popmyna HelotoHa - JleliOHuIa, 3ameHa
nepeMeHHOM, (hopMyJia MHTErpUPOBaHus 1o yacTsM. Popmyiia Teiliopa ¢ OCTATOUHBIM WIEHOM B MHTETpaJIbHON (hopMe.

Tema 13. 'eomeTpuyeckne NpujIoKeHusA HHTerpaja Pumana

(ITnommaap KpUBOJIMHEHHON Tpanelnyy B JeKapTOBOM U MOJISIPHON cUCTeMax KOOpAMHAT. BeluncneHue miomaay miocKoi
purypst 151 PyHKIMHM, 3aJaHHON ITapaMeTpU4ecKu. [IMHa JyrH I0CKON U MPOCTPAaHCTBEHHON KPUBOM B Pa3IMYHbIX
cucremax koopauHat. OObeM U IUIONIa/b TOBEPXHOCTH Tesia BpalieHus1. [1pudinkeHHble BHIYUCIEHUS C TIOMOIIBIO
OIpe/IeJIEHHOT0 UHTErpaja.

Tema 14. Heco6cTBeHHbBIIT HHTErpaJj

Onpepenenvie. Cxoqumocts. Kpurtepuii Komu. Apudmerndeckre cBoiicta. IIpu3Haku cpaBHeHHsI. AOCOTIOTHO CXOASIIUECS
HEeCOOCTBEHHBIE MHTETrpasibl. VIHTErpas ¢ HeCKOJbKUMU OCOOeHHOCTsIMU. MIHTerpasl B CMBIC/IE IJIaBHOTO 3HaueHus. [IpuioxkeHus
HECOOCTBEHHOTO MHTErpaJia MpH PEelICHNH 3aa4 TEOPUU BEPOSTHOCTH, MATEMAaTHUECKON CTATUCTUKH U T.J

Tema 15. UucnoBbie psiabl

YucnoBsle psipl: HEOOXOIMMOE YCIIOBHE CXOJUMOCTH YUCIOBOTO psiia. CBOWCTBA CXOASIMXCS YUCIIOBBIX PSIIOB, KPUTEPHIA
Kommu cxonumoctu uuciaoBoro psiga. Cxopsipecs: M pacXoIsIIecs YUcIoBble psaapl. 'apmonnueckuii psan. Haxoxnenue
cyMMBI cxogsierocs psaaa. [lonsatue ocrtatka yncnoBoro psaa. [loHsaTHe YacTHYHOI CYMMBI YHCIOBOTO psa.

Tema 16. CxoquMo0CTh 3HAKONOCTOSAHHBIX PSIJI0OB

Psibl ¢ HeoTpULIATETBHBIMU WIEHAMU: KPUTEPUII CXOAUMOCTH YMCJIOBOTO Psifia C HEOTPULIATEIbHBIMU WIEHAMU; TEOpEMa
cpaBHeHus 1, 2. [Ipu3Haku cXxOJUMOCTH YKMCJIOBOTO Psifia ¢ HEOTPULIATEIbHBIMU YJIEHAMU: MaKOPAHTHBII IIPU3HAK CPaBHEHUS,
UHTerpalibHbIN MPU3HAK, Npu3Hak JanamoOepa, paaukanbubiil npusHak Ko, cnencrue. [TpusHak PaaGe.

Tema 17. AGCOJIIOTHO U YCJIOBHO CXOJSIIUECS YHCTOBbIE PSI/IbI

3HakonepeMeHHbIe YUCIOBBIE PsIbl. AOCOMIOTHO M YCIOBHO CXOJSIIMECS YUCIIOBBIE PSIBL: ONpeeeHne, CBOMCTBA
CXOIAIIMXCS PANOB. 3HAKOUEpeAYIOIeCs YUCIOBbIE psbl, Teopema Jlefionuna cxonumoctu psaa. [Ipusnaku dupuxie u
Abens cCXOIMMOCTH YUCTIOBBIX psinoB. Teopema Pumana. [Tpumep, WLTIOCTPUPYIOIIHIA CIIPaBeUIMBOCTh TeOpeMbl PrmaHa.

Tema 18. ®yHKIHOHAJILHBIE 10 CJIEJOBATEILHOCTH U Psi/ibl. PaBHOMEpHAas ¢X0UMOCTB.

Cx0auMocCThb (PYHKIIMOHAJIBHBIX MOCJIEI0BATEILHOCTEN U psnoB. PaBHOMepHast cXOaquMOCTh (hYHKLIMOHAIbHBIX
nocnenoBaresibHocTel u psioB. Kpurepuii Korm paBHomepHoii cxonumoctu. [TpusHaku Befiepinrpacca, Juprxie u Abens
PaBHOMEPHOI CXOJMMOCTH (PYHKIIMOHATBHBIX PsAaoB. CBOMCTBA paBHOMEPHO CXOASMIMXCS (PYHKIIMOHATBHBIX
TOCJIeI0BATENbHOCTEH U PSIIOB.

Tema 19. Crenennsie psabl

Crenennble psabl. Teopema Abens. Paguyc u mHTEpBaI CXOOUMOCTH CTeNeHHOro psifa. O61acTh CXOIMMOCTH CTEIEHHOTO
psana. ®opmyna Komm-Anamapa 111 paguyca cxogumocT. CBOWCTBA CTENEHHBIX psfoB. HaxoxkaeHne cyMMBI CTETIEHHOTO
psda ¢ MOMOIIBIO MHTErPHPOBaHMS WK AuddepeHIMpOoBaHUs PAAOB. Paznoxenne pa3amaHbIX (PYHKIMHA B CTETIEHHOH psif.

Tema 20. EBkJanoBo npocTpancTBo

[Nonsatue n-mepHOTO eBKIMI0Ba pocTpaHcTBa. HepasenctBo Komm-ByHskoBckoro. CXoanMocTh HOCae0BaTeIbHOCTEN B
n-MepHOM HpocTpaHcTBe. OTKpPBITHIE U 3aMKHYThIe MHOXecTBa. KommakTHele MHOKecTBa. [ToHATHE MTpesiesTbHON TOUKH.
INousATre HOpMBI M METPHUKH. JIMHETHOE HOPMUPOBAHHOE MPOCTPAHCTBO. IIPOCTPAaHCTBO CO CKATSAPHBIM MPOU3BEACHHUEM.

Tema 21. OToOpakeHus1 B eBKJINA0BBIX IPOCTPAHCTBAX

[Ipenen u HeNpepbIBHOCTL (DYHKIMIL, 33/JaHHBIX B T-MEPHOM IPOCTPAHCTBE: Mpe/iesibl (DYHKINK B TOUKE, 10 MHOKECTBY, 1O
HAaIpaBJICHUIO, TOBTOPHBIE TIPEEIbl; HEPEPHIBHOCTD (DYHKIMHM B TOUKE, HEMPEPHIBHOCTH CI0XKHOM (pyHKIMH. CBOcTBa
HenpephIBHBIX (DYHKIMI HAa KOMIIakTe: TeopeMa Beliepmpacca, Teopema KanTtopa, Teopema Bonsriano-Kormm.

3AE
Crpanuna 6 u3 13. IEl YHH



IMporpamma auctmuiiasl "Matematndeckuit ananms"; 09.03.03 "[puxnagaas nagopmatrka'.

Tema 22. Muc PpepennupyemMmocts oToOpakenns. YacTHble P ON3BO/THBIE.

YacTtHble npon3BoiHbIe U TuddepeHInpyeMoCTb (DYHKIMHA B : ONpeeIeHne YaCTHOM TPOU3BOJHOM B ; HEOOXOIMMOE U
JOCTAaTOYHOE YCJIOBUS Ar(pdpepeHIMpyeMOcTH (PYHKINH B TOUKE; MU PepeHIIPyeMOCTb CIIOKHON (PYHKIIMH; IEPBBII

g depeHIma, ero CBORCTBa; (popMyia KOHEUHBIX MpUpartieHuil. KacatenpHas TIIOCKOCTh, BEKTOP HOPMAJH K TpadhuKy
(byHKIIMM; TPOU3BOAHAS IO HATIPABJIEHUIO, rpagueHT. [IponsBoaHbie 1 auddepeHImabl BHICIIMX NOpsaKkoB, Teopema [IBapia.
NuBapranTHOCT UG (dEpEeHINAIOB BBICIIMX ITOPSIKOB OTHOCUTEIBHO 3aMeHbl epeMeHHbIX. Popmyina Teiinopa.

Tema 23. HacTHble npon3BoaabIe 1 Aud pepeHnuagb Boicux nopsaakos. ®opmyaa Teinopa.

YacTHble MPOM3BOIHbBIE BHICIIMX NMOPsAKOB. Teopema IlIBapiia o cMenaHHbIX MPOM3BOAHBIX. HaxokJeHne 4acTHBIX
TIPOM3BOJHBIX BHICIIHX MOpsaKoB. Popmymna Tefnopa ¢ ocraTouHbsM uneHOM B (popme Jlarpanxka u B popme IleaHo ms
(pyaKIMit MHOTHX TTepeMeHHBIX. duddepeHImansl BRCIINX MOPSAKOB A (PyHKIMH MHOTUX NIepeMeHHbIX. Brrancnenne
v depeHIaIoB BHICIIMX TOPSIIKOB.

Tema 24. JIokaabHbIH 9KCTpeMyM (DYHKINHA MHOTHX IlePeMeHHbBIX

DKcTpemMyMbl (DYHKIMIA MHOTHX TIEPEMEHHBIX: HEOOXOIMMOe YCIIOBHE CYLIIECTBOBAHHS SKCTPEMYMaA B TOUKE; HEOOXOAMMOe
YCJIOBUE CYIIECTBOBAHMS JIOKAJIBHOTO MUHUMYMa (JIOKaJIbHOTO MaKCUMyMa) TOUKE; JOCTATOYHOE YCIOBUE CYILECTBOBAHM
9KCTpeMyMa B TOUKe. Y CIOBHBIHA 3KcTpeMyM. Meton mHoxkwuTeneit Jlarpanxka. CramrionapHble TOUKH (pyHKnum Jlarpamxa.

Tema 25. ¥V cJioBHBIH 3KCTPeMyM (hYHKIIH MHOTHX IlepeMeHHBIX.

Popmyna Teitnopa ¢ ocraroursiM wieHoM B popme Jlarparxa u B hopme Ileano st hpyHKIMI MHOTHX IEPEMEHHBIX.
[NoHsATHE TOKAIBHOTO SKCTpeMyMa (PYHKIIMM MHOTHX NepeMeHHbIX. HeoOXoaumble 1 JOCTaTOUHbIE YCIOBHS JTIOKAJIBHOTO
skcTpemyMa. [ToHsATHE ycnoBHOTO 9KcTpeMyMaM (hyHKImH. Meton Jlarpanka HaxoXAeHHs YCIOBHOTO KCTpEMyMa.

Tema 26. Mepa Kopaana

N-mepHbie KyOn! panra k. BHyTpeHHss u BHemHs1s1 Mepa JKoprnana maoxectBa. [Toustie mepsl JKopaana. 0-MHOXeCTBO.
Kpurepuit m3smeprmoctn MHOXecTBa o JKopmany. CBoiicTBa n3MepuMbIx MHOKecTB. CBoiicTBa Mepsl JKopaaHa.
[IponsBenenne n3MepuMbIX MHOXeCTB. [IoHsTHE paBUIBHOTO MHOXeECTBa. Teopema 00 N3MEpUMOCTH MTPABHIBHOTO
MHOXECTBA.

Tema 27. KpaTHble nHTErpaJbl

Nurerpanbhbie cymmbl Pumana. [onsitie kpaTHoro uHterpania Pumana. Mnterpansibie cymmbl JapOy u ux cBoiictea. Teopema
Hap06y-Pumana. Teopema Kanrtopa. Kinaccwl unrerpupyemsix ¢pyHkimid. CBoricTBa KpatHoro unTerpaia Pumana. Iepsas
teopema ®@younu. Bropas teopema ®yOuHu. 3aMeHa IepeMeHHbIX B KpaTHOM uHTerpae. [lonsipHast, nuMHApUYecKas u
cepuueckas CUCTEMbl KOOP/IMHAT.

Tema 28. CoO6cTBeHHbIE HHTErPAJIbl, 3aBUCSINNE OT IapaMeTpa

I'TlonsiTHe cOOCTBEHHOTO MHTErpaJla, 3aBUCAILEro OT NapameTpa. HermpepbhIBHOCTh COOCTBEHHOTO MHTETPala, 3aBUCSIIETO OT
napametpa. [JuddepeHumpyeMocTb COOCTBEHHOTO MHTETpajia, 3aBUCSIIEro OT napamerpa. MHTerpupyeMocts COOCTBEHHOTO
UHTerpaa, 3aBucsinero ot napamerpa. CoOCTBEHHBIA UHTErpall, 3aBUCSIIMIA OT Mapamerpa (Cydaid, KOraa npeesbl MHTerpania
3aBUCAT OT [TAPAMETPA).

Tema 29. Heco6cTBeHHbIE HHTErPAJIbl, 3aBUCSIINE OT ApaMeTpa

INonsTie HECOOCTBEHHOrO MHTErpaJla, 3aBUCALLETO OT napamerpa. [IoHsATHEe paBHOMEPHOI CXOOMMOCTH HECOOCTBEHHOTO
MHTerpaa, 3aBUCSLIEro oT napaMerpa. Ilpuspak BeitepimTpacca paBHOMEPHOH CXOIMMOCTH HECOOCTBEHHOIO MHTETpasa,
3aBHcsLero ot napamerpa. [Ipuspak [Iupuxie HecOOCTBEHHOTO HHTErpaJla, 3aBUCSAILETO OT Napamerpa. HernpepbsBHOCTD
HecOOCTBEHHOTO MHTErpaJla, 3aBUCAILEro oT napamerpa. duddepeHnnpyeMocT HeCOOCTBEHHOTO MHTErpajia, 3aBUCSILEro OT
napamerpa. CoOCTBEHHOE MHTET pUpOBaHie HECOOCTBEHHOIO MHTETpasla, 3aBUCAIIErO OT napamerpa. Murerpan Jupuxie.

Tema 30. MaTerpais: Jisiepa

[onsarue ramma-QyHkIwm itnepa. Popmyia npuseaeHus 11 ramma-pyHkmy iiepa. CBoiicTBa raMMa-(hpyHKITUH:
HETPepBIBHOCTh raMMa-(yHKLIUH, AudepeHnupyeMocts ramma-pyHkiw. ['padpuk ramma-yHkiwm. Popmyiia JONOTHEHAS
s ramma-yskinu Ditnepa. [ousatue 6era-pynkimu Ditiepa. CBsi3b Mk 1y ramma- u 6eta- (pyHKIMSIMU Diiiepa.

Tema 31. KpuBoanHeiinble HHTErpaJjbl

[NonsTHe rIagKoit KPUBOM B N-MEPHOM MPOCTpaHCTBe. JomycTumasi mapamerpusanus KpuBoi. [[miHa KprBoii.
[Napamerpu3anus KprBOil ¢ MOMOIIBIO IMHBI Ayri. OpuenTtanus kKpuoi. KacarensHbll BekTOp. KprBosmHEHbIE HHTETpaIbl
MIepBOro U BTOPOTO POAOB U MX cBoricTBa. Popmysna ['puHa. Y cloBus HE3aBHCUMOCTH KPHUBOJIMHEHHOTO HHTErpajia OT Iy TH
WHTET PUPOBAHUSL.

Tema 32. [IoBepXHOCTHBIE HHTETPAJIbI

INonsTre rnagkoi nosepxHocTH. KacarenpHas miockocTs 1 HopMauib. [ToHsTHE OpreHTay moBepxHocTu. [ToBepXHOCTHBIE
MHTETpaJIbl IEPBOTO poja M Mx cBocTBa. [lnomans noepxHocTH. [I0BEpXHOCTHBIE MHTETPaibl BTOPOTO POJA M MX CBOKCTBA.
Popmyna Ocrporpaackoro-I'aycca. CBs3b MeX Oy OpHEHTALMSIMM TIOBEPXHOCTH 1 ee TpaHuipl. Popmyna CTokca.

Tema 33. DiieMeHTHI T€OPHUH MOJIS

[IponsBognas no Hanpasienno. ['paguent. [JuBepreHnyns 1 BUXpb BEKTOPHOTO Nosisl. [IoTOK BEKTOpa yepe3 MOBEpXHOCTb.
Hupkymnsmus Bekropa. @opmystsr Octporpajckoro-Iaycca n Ctokca. ConeHonaanbHble U TOTEHIMAIbHBIE BEKTOPHbIE MOJIS.
Pemmenne mpakTHIecKUX 3a1a4 MaTeMaTHIECKOro aHanu3a ¢ mpumMeHenneM ¢opmyJsl Octporpaackoro n CTokca.
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Tema 34. Psabl n naTerpai ®ypne

[NonsTtue Tpuronomerpuieckoro psga Pypse. PaznoxkeHrne OCHOBHBIX 1eMeHTapHBIX (QyHKIu B psin Pypee. Jlemma Pumana.
Dopmyna Jupuxire. CxoaquMocTs TpUuroHoMmeTpudeckoro psiaa Pypee B Touke. Ilonstre nnterpana ®ypoe. [Ipeacrasienve
¢ynkuuu B Busie unterpana Oypoe. [Monstue npeodpazoanust Pypbe 1 06paTHOro npeodpazoBanust Pypoe.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS 10
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOACTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosTesnbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOCHHE OTIEIIBHBIX TeM (pa3zieioB) TUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalyst CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJUaINTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEpXK/IEH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucreperBa obpazoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUN"

VcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkck i)
(penepanpubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

IepctueB A.H. KoHcniekT jiekimii mo MaTematuieckomy aHanuszy [Tekct: sanektponnsiil pecype] / A. H. lllepctHes. - U3n. 5-e.
- Kazans : Kazanckuii rocynapctBeHHblil yausepcuteT, 2009. - http://libweb.ksu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

6. ®OH/] OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIMHE (MOLIYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HalIpaBJIEHHbIE Ha TPOBEPKY OCBOEHHUS
KOMIIETEHIMI, B TOM 4MCJIE 3HAHUI, YMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPE/ICTB BKJIIOYAET OLIEHOUYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTaLUN.

B (oHe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTHHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U POLIEYPbl OLIEHUBAHUS 1J151 KaXKI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHHU OLICHUBAHMS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIIACMbIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYIIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIMIUIMHBL (MOJLYJIs) PEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOM nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKmioueHHbIX KDY noroopos ¢
MIPaBOOOIAJATEISIMUA;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YUTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMHK TI0JIb30BaHUsI HaydHOW OHOINOTEKON.

DJIeKTPOHHbIE U3AAHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OH TOUKH MPU BBEJEHUH 00YYAIOIIUMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIDIAPA) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 Ynclia Jiuil, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Bukunenus - http://ru.wikipedia.org

NuTepHeT-pecypchl 1o MaTeMaTHKe - http://exponenta.ru

[NopTan MaTemMaTU4YeCKMX UHTEPHET-pecypcoB - http://www.math.ru/

IopTan MaTeMaTH4eCKUX UHTEPHET-pecypcoB - http://www.allmath.com/
Ioprtan pecypcos o maremartuke, anroputmuke 1 UT - http://algolist. manual.ru/

9. MeToaundecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToaunuecKkne peKoMeH amun

JIEKLIAN Bo Bpems neKImii CTYAEHTHI IOJKHBI COCPEAOTOYNTh BHUMaHKE Ha e€ copepkaHur. OCHOBHBIE MOJIOKEHHS
JIEKIIUH, BaXHbIE OTpee/IeHNs] U TEOPETUIECKHE TTOJIOKEHUSI HE0OXOMMO 3aMUChiBaTh. KOHCTIEKTUpOBaHHE
Tpe/IaraeMoro MmpernojaBaTesieM MaTepuala BolpadaThlBaeT Y CTYICHTOB HABBIKA CAMOCTOSTENILHOTO 0TOOpa U
aHaIM3a HeOOXOUMOM JIJ1s1 HUX MH(OPMAIIMK, YMeHHe 0oJiee CKATO U YeTKO 3alUChiBaTh yCblianHoe. Jlekimu
MOT'YT CJTyKUTh HEOOXOIMMBIM BCIIOMOTATeIbHBIM MAaTePUAJIOM B MPOLIECCE MOATOTOBKH K MPAKTHYECKUM
3aHATUSAM ¥ 9K3aMeHy.[IpeqycmaTpuBaeTcs Kak OYHasl TaK M AUCTAHIIMOHHAsS (hopMa MPOBEICHUS 3aHATHH.

IMMPAKTUYCCKUE | METOANYCCKUE YKa3aHUS K IPAKTUYECKUM U J'[a60paT0prIM 3aHATUAM

3aHATUA HpaKTI/I‘{CCKaH pa60Ta Ha Jla60paTOpHI)IX 3aHATUAX MO MATEMATHUKE 3aKII0YAaCTCA B BbIIIOJIHEHHUU CTYJACHTAMU IO
PYKOBOJACTBOM IIPENIOAABATEIIA KOMITJIEKCA y‘le6HbIX 3a)1aH1/1171, HalpaBJICHHbIX HAa YCBOC€HHUE OCHOB yqe6H0171
JUCHUITIMHBI 'MaTeMaTI/IKa', HpI/IO6pCTeHI/Ie IMMPAKTUYCCKHUX HABBIKOB PEHICHUS IMTPUMEPOB U 3a/1ay. BrinosineHue
HpaKTI/I‘{eCKOﬁ pa6OTI)I CTYACHTBI IPOU3BOAAT B IMCbLMEHHOM BUE, Oq)OpM.HHH OTYECThI B OTIICHBHOﬁ TeTpagu AJid
IMMPAKTUYCCKHUX pa60T. Oruer IMPEAOCTABIACTCA IMMPENIOAABATE/I0, BEAYHIEMY JAHHYIO JUCHUITIMHY IJId IPOBEPKH.
HpaKTI/I‘{CCKI/Ie 3aHATUA CHOCO6CTByK)T 6oJee FJ'Iy6OKOMy TMOHUMAaHUIO TCOPETUIYECKOI'0 MaT€puaia yqe6H0ro
Kypca, a TaKK€ pa3BUTUIO, q)OpMI/IPOBaHI/IIO 1 CTAaHOBJICHUIO PA3JIMYHbIX ypOBHeﬁ COCTaBJIAIOIINX
HpO(i)CCCI/IOHaJTLHOﬁ KOMIIETEHTHOCTU CTYAEHTOB, IOHUMAHHWIO MEXKITPEAMETHBIX cBsa3er. OCHOBOM IMMpakKTUKyMa
BBICTYHNIAIOT TUIIOBLIC 3a/1a4U, KOTOPBIE JOJLKEH YMETh p€UIaTh CTYACHT

CaMoCTOSI- N3ydeHne MaTeMaTUYECKOTO aHAIM3a MTPeSyCMaTPUBAET CUCTEMATHYECKYI0 CAMOCTOSITENIbHYIO paboTy CTY/ICHTOB
TeJIbHas padoTa | HaJ JOMOJTHHUTEIbHBIMI MaTepruaaMy; pa3BUTHE HABBIKOB CAMOKOHTPOJISI, CIIOCOOCTBYIOLINX WHTEHCU(DHKALIIH
y4eOHoro npouecca. M3ydeHre JeKIMOHHOr0 MaTepraa Mo KOHCIIEKTY JICKLHUIA JOJDKHO COMTPOBOXKAATHCS
M3y4YEeHHEM PEKOMEH/IyeMOMH JINTepaTypbl, OCHOBHOM M AOMOJHUTENBHOW. OCHOBHOM LIEJIbI0O OPTaHU3aLINH
CaMOCTOSITEJILHOI paOOTHI CTYAEHTOB SIBJISIETCSI CUCTEMaTU3ALM Y AaKTUBHU3AIMS 3HAHUM, IOJIyYeHHbIX MMM Ha
JIEKLUSAX U B TIPOLIECCE MOATOTOBKY K MPAKTUUECKUM 3aHATHAM. CTy€HTaM CIeIyeT CTPEMHUThCS K aKTHBU3ALINH
3HAHMI Ha 3aHATUAX U IO JPYTUM AUCLUIIIMHAM.

CamocrosiTesbHas padoTa 0 U3YUYSHHUIO AUCLMIUIMHBL 'MateMaTiyecKuil aHAIM3' peIionaraeT BHEay IMTOPHYIO
paboTy, KOTOpasi BKIIOYAeT:

1. Peniennie mpakTHUECKUX 3aa4 Pa3IMuHON CJI0KHOCTH.

2. PaccMoTpeHne BOTIPOCOB, OCTaBJIEHHBIX HA CAMOCTOSITENIBHOE U3yUYEHHE.

3. [1oaroToBKY K 3K3aMEHY U 3a4ETy.

3a4eT W 9k3aMeH | [Ipu MoaroToBke K 3a4eTy U 3K3aMeHy 00ydaloleMycsl peKOMEH/yeTCsl IIOBTOPUTb BECh TEOPETHUECKHUIA
MartepHas 1o COOTBETCTBYIOIIMM TeMaM C BBISIBJIEHUEM KJIIOUEBBIX TEOPETHUECKUX aCIEKTOB U IIPOOJeM,
NpopadOTKOM JOMOJHUTEIBHOIO MaTepyaa 1o TeMam. JlydieMy NOHUMaHUIO TEOPETHYECKOro MaTepraa
JMCLIUIUIMHBI OyJeT CIOCOOCTBOBATH pa300p JAeTasleil onpeiesIeHui, BHIBOJA U I0Ka3aTeIbCTB YTBEPKICHH,
BBISIBJIEHHE B3aUMOCBSI3eH MEX/1y ONpeesIeHUsIMU, YTBEP:KICHUSIMHA 1 CBOICTBaMH OOBEKTOB, M3yUaeMbIX B
JucuuiivHe. He pekoMenyercs B npolecce MOArOTOBKM UCIIOIb30BaTh HEITPOBEPEHHbIE NUCTOUHUKHI
uHpopManuy. [1j1g NoAroToBKY K 9K3aMeHy 00yyaloleMycsl peKOMEeHAyeTCsl COCTaBUTb IIJIaH IpoLecca
HOJTOTOBKH, BKJIIOYAIOIIEH U3y4YeHue, IOBTOPEHUE, CUCTEMATU3ALINIO, JIOTHUECKYI0 00pa0OTKy MaTepHana,
aHaJIM3 MOJy4YeHHON MH(OPMAIIe C BHISIBIEHUEM BO3MOXHBIX CJIEICTBUI U HESIBHBIX CBOMCTB OOBEKTOB,
COCTaBJIEHHEM CIIMCKa BO3MOKHBIX JOMOJHUTENBHBIX BOIIPOCOB U 33JaHUI1, IOATOTOBKY K BHIIOJTHEHUIO
MPAaKTUYECKUX 3aJ1a4 10 TeMaM AUCLIUIUIMHBI.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa60T},1 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/Iﬁ C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM l'IpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 09.03.03
"TIpuknagnas nHpopMaTHKa" ¥ MpoQHIIIo MOArOTOBKH "Bosblive qaHHbIe M MalIMHHOE 00yuYeHue".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.02.01 Mamemamuueckuii ananus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku: 09.03.03 - INpuknanHas nHgopMaThKa

IMTpocuib nogroroBky: bosblve TaHHbIE U MAITMHHOE 00yYeHre
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. ®uxrtenronsi, I'. M. OcHoBbl MaTeMaTudeckoro ananusa. Yacte 1: yueOuuk / I'. M. @uxrenrosll. - 15-e usn., crep. -
Cankr-IletepOypr : Jlanp, 2023. - 444 c. - ISBN 978-5-507-45877-6. - Tekct : anexTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/289001 (nata o6pamenus: 18.01.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. WmpuH, B. A. OCHOBBI MAaTEMaTHIECKOTO aHAIN3A : yUeOHHUK : B 2 vacTsx / B. A. WmbuH, D. I. TIo3HsK. - 7-€ U31., CTepeoT. -
Mocksa : PU3MATIIUT, 2021 - Yacts 1 - 2021. - 648 c. - ISBN 978-5-9221-0902-4. - Tekcr : anekTpoHHslil // JlaHb
‘9JIeKTpOoHHO-OnOMoTevyHas cucrtema. - URL: https://e.Janbook.com/book/185611 (nara obpamenus:: 18.01.2024). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. WmpuH, B. A. OCHOBBI MAaTEMaTHIECKOTO aHAIN3a : yUeOHHK : B 2 vacTsx / B. A. WmbuH, D. I. TIo3HsK. - 5-e u31., CTepeoT. -
Mocksa : DU3MATIIUT, 2022 - Yacrs II - 2022. - 464 c. - ISBN 978-5-9221-0537-8. - Tekcr : anekTpoHHsblii // JlaHs :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/228335 (nata obpamenus: 18.01.2024). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

4. Nemunosud, B. I1. CoopHUK 3a/1a4 ¥ yrnpakHeHui 1o MaTeMaTryeckoMy aHanusy / b. I1. lemunosuy. - 25-e uzf., crep. -
Cankr-IletepOypr : Jlaub, 2023. - 624 c. - ISBN 978-5-507-47148-5. - TekcT : aneKTpoHHEbIH // JIaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/332675 (nata obpamenus: 18.01.2024). - Pexum
JOCTyIa: AJi aBTOPU3. NOJIb30BaTEIEH.

5. Cunopos, A. M. HecoOcTBeHHBIE MHTETpaJIBI M MHTETPAJIBI, 3aBHCSIIME OT IapaMeTpa : yueoHoe nocodoue / A. M. Cugopos. -
Kazanp : KOV, 2015. - 104 c. - ISBN 978-5-00019-458-4. - Tekcr : 25eKTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/72824 (nata obparenust: 18.01.2024). - Pesxum nocryna: 1yist aBTOpU3.
M0JIb30BaTe IeH.

JonoJHuTeaAbHAs JUTEPATypa:

1. Kynpsues, JI. [I. KpaTtkuii Kypc MaTemariueckoro aHaimumza : yueOnuk / JI. [I. KyzapsiBues. - 4-e uzg., nepepa0. - Mocksa :
OUSMATIINT, 2021 - Tom 1 : ducdepenHnmansHOe ¥ HHTETpaNIbHOE UCUMCICHUs (DYHKIMI OHON mepeMeHHOM. Pspr - 2021.
- 444 c. - ISBN 978-5-9221-1585-8. - Tekcr : anekTpoHHbIi // JlaHb : 31eKTpOHHO-OMOIMoTeyHas cucrtema. - URL:
https://e.lanbook.com/book/185644 (nata obpamenus: 18.01.2024). - Pexxum Jroctyna: Juist aBTOpU3. TOJIb30BATEIIECH.

2. Bepman, I'. H. CO0pHUK 33724 0 KYypCy MaTeMaTHYecKoro aHajiu3a: yuyeOHoe nocooue / I'. H. Bepman. - 11-e u3a., crep. -
Caukr-IletepOypr : Jlanb, 2023. - 492 c. - ISBN 978-5-507-46033-5. - Tekcr : anekTpoHHbI# // JlaHb :
3JIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/295943 (narta obpamienus: 18.01.2024). - Pexum
JOCTyMa: JIs1 aBTOPU3. TIOJIb30BATENIEH.
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3. 3anopoxer, I'. Y. PykoBoacCTBO K peleHuo 3a/1a4 110 MaTeMaTH4eckoMy aHanmsy : yuebHoe nocodue / I'. 1. 3amopoxer. -
8-e u3n.,crep. - Cankr-Ilerepoypr : Jlans, 2022. - 464 c. - ISBN 978-5-8114-0912-9. - Tekcr : anmekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/210752 (nata oopamenus: 18.01.2024). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.02.01 Mamemamuueckuii ananus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_ 09.03.03 - [NpuknanHas nHgopMaThKa

IMTpocuib nogroroBky: bosblve JaHHbIE U MAITMHHOE 00yYeHre
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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