MuHncreperBo Hayku u BbiCiIero oGpasosanust Poceuiickoii deneparmn
HAITMOHAJIbHBIN NCCIIEAOBATEJIbCKUU
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpHKHaHHOﬁ MaTEMaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPX/IEHO:

Hupexrop
A. B. 3amgarun

Paboyast mporpamma TUCIIHIUTHHBL
MaremaTu4eckuii aHAJIN3
10 HATPABJICHUIO TIOJITOTOBKH
02.03.02 ®ynaamentanbHas nHpopMaTuKa U HHPOPMALMOHHBIE TEXHOJIOTHH

Hamnpasnennocts (mpoduiib) MOATOTOBKH
HckyccTBeHHBIN HHTE/UIEKT M pa3padoTKa NPpOrpaMMHBIX POAYKTOB

®dopma o0yueHus
Ounas

Kpanmudukanms
bakaaasp

I'ox npuema
2025

COT'JTACOBAHO:
PyxoBoaurens OII
A.B. 3amsTun

[Ipencenarens YMK
C.II. Cymenko

Tomck — 2025



1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI

[enbto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEIYIOMINX KOMITETCHIIUMI:

OIIK-1. CnocoGen mnpuMeHsATh (pyHIAMEHTAIbHbIC 3HAHUS, IOJYYEHHBIE B OOJACTH
MaTeMaTU4YeCKUX W (MJIM) ECTeCTBEHHBIX HAyK, M HCHOJb30BAaTh HMX B MPO(ECCHOHAIBHOU
JEeSITEIbHOCTH.

PesynbraTamMu 0CBOCHHMSI TUCIMILINHBI SBISIOTCS CIEAYIOIINE HHIMKATOPHI TOCTHKCHUS
KOMIIETEHIIUN:

NOIIK-1.1. [Tpumensier  QyHIaMEHTaNbHBIE 3HAHHS, TOJy4eHHBIE B  00JacTu
MaTeMaTHYECKUX U (UJIM) ECTECTBEHHBIX HayK.

NOIIK-1.2. Ucionp3yer  (yHIAMEHTalbHbIE 3HAHUWS, T[OJydeHHBIE B  00JacTu
MaTeMaTHUYECKUX U (MJIM) €CTECTBEHHBIX HayK B PO(ECCHOHATbHON AESITETbHOCTH .

NOIIK-1.3. O6magaeT HEOOXOMMBIMHI 3HAHUSMH JIJTsI UCCIIEOBAaHUS WH(POPMAIIMOHHBIX
CHCTEM M UX KOMIIOHEHT.

2. 33}13‘1“ OCBOCHHUA TUCHUIIJINHBI

— OcBouTh ammaparT MaTeMaTHYEeCKOr0 aHaliu3a M MaTeMaTU4eCKHe METOAbl IpU
MOJIETMPOBAHUY, AHATIU3E, YIIPABJIIEHUN CUCTEM.

— HayunTtbcst npUMEHSATh NOHATHIHBIA anmapaT MaTeMaTHYEeCKOrO aHaIn3a, CBSI3aHHBIE C
MH(OPMATUKOM, 1Sl pelIeHHs MPAKTUYECKUX 3a]a4 MPo(PecCHOHANbHOMN 1eATeIbHOCTH.

— Hayuntbcst mpuMeHSATh BaKHEHIINE MaTeMaTH4YeCKHE METOJbl K PELICHHIO THIOBBIX
npodeccnoHalbHBIX 3a7a4

3. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOorpaMMbl

Juctumnnuna otHOCUTCS K bioky 1 «/[uctuminabl (MoTynn)».
JlucuuniauHa OTHOCUTCS K 00s3aTelNhbHOM YacTH 00pa3oBaTeIbHOW MPOTPAMMBEI.
JlucuunianHa BXOAUT B MOYIb «MareMaTukay.

4. Cemectp(bl) ocBoeHusi 1 popma(bl) MPOMEKYTOUHOI aTTECTANMHU MO JUCHMUILIHHE

Btopoii cemecTp, sK3aMeH
Tpetuii cemectp, IK3aMeH

5. BxoaHble TpeOoBaHMsI 1JI51 0CBOEHHSI THUCIUTLTHHBI

Jlis ycnemHoro 0CBOCHUsl JUCUUILUIMHBI TPEOYIOTCSl KOMIETEHIMH, CPOPMHUPOBAHHBIE B
X0JI€ OCBOEHUS 00pa30BaTEeIbHBIX POrPaMM MPEALIECTBYIOLIET0 YPOBHS 00pa30BaHMs.

JUis  yCHemHOro OCBOEHMsS JUCLUIUIMHBI TpeOyroTcs pe3ylbTaThl OOydeHMs 110
CJIEAYIOIIMM JUCLUUIUIMHAM: anredpa U reoMeTpusi, JUCKpeTHas MaTeMaTHKa.

6. SI3bIk peanu3anuu

Pycckuii

7. O0beM TUCHHUILIHHBI

OO01as TpyA0eMKOCTh AUCHHUILINHBI cocTaBmsieT 14 3.e., 504 yacoB, U3 KOTOPBIX:
-nmexnuu: 128 4.
-IIpaKTHYEeCKueE 3aHATus: 128 4.
B TOM YHCJIE€ NTPpaKTUYECKast NoAroToBka: 0 .
O0beM caMOCTOSTENTBHOM pabOTHI CTYIEHTA OTPEEIeH YIeOHBIM TIAaHOM.

8. Conep:xaHue IMCUUILINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Pazpnen 1. Teopus npenenos.
Tema 1. Teopust MHOKECTB.



[Tonsatue MHoxkectBa. Onepanuu Hag MHOKecTBamu. CpaBHEHHE MHOXECTB. CUETHOCTh
MHOJKECTBA palMOHAJBHBIX Yncell. BemecTBeHnble yncna. CynmpeMyM M MHOUMYM YHCIOBBIX
MHO>KECTB.

Tema 2. IlocnenoBaTebHOCTD, IPEAEI MOCIEI0BATEIHLHOCTH.

Onpenenenne npezena nociaenoBaTenbHOCTU. ['eomeTpruueckas UHTepIpeTanus npezaena
[I0CJIEI0BATENbHOCTU. becKOHEUHO Malible M1 OECKOHEUHO OO0JIbLINE MOCIEA0BATEIbHOCTH U UX
corictBa. Jlemma o0 BioXkeHHbIX oTpe3kax. Ywucemo e. IlpusHak bonsnano-Komwm mis
IIOCJIEI0BATEILHOCTEN.

Tema 3. Ilpenen pyHKIUN.

[TonsiTre pyHKIMH U CTIOCOOBI ee 3aaanus. OnpenesieHne U CBOMCTBa Ipeesia (pyHKIUY.
[Ipenen monotoHHOW ¢yHKuu. [lpusnak bonbmano-Komm mis  ¢ysknumn. CpaBHeHue
OECKOHEYHO OOJIBIINX U OECKOHEUHO MaJIbIX BEJIUYMH.

Pa3nen 2. HenpepbIBHOCTh (PYHKIINH.

Tema 1. Onpenenenue HenpepbIBHOCTH PyHKIMU. THUIBI pa3pbIBOB (QYHKIUH.

OcHoBHbIE oImpeneneHust HenpepbiBHOW ¢QyHkuu. Kraccudukanus Touek paspbiBa
¢yskuun. CBoiicTBa HeNpephIBHBIX PYHKUIKNA. HenpeprIBHOCTD CII0KHON (QYHKIINH.

Tema 2. OOpaTtHast QyHKITHSA.

Mounortonnsle Gpynkuuu. Onpenenenue oopatHoil Gpynkuu. Teopema o cyriecTBOBaHUH
oOpaTHO (GyHKIIMH Y MOHOTOHHOM pyHKIIMK. HenpepbIBHOCTH 371eMEHTapHBIX (PYHKIIUH.

Tema 3. 3aMeuaresbHbIC PEAEIBI U CIEACTBUS U3 HUX.

[lepBblii  3amedarenbHbId — Tpenen. Bropoil  3ameuartenbHbId  npefen.  THIbL
HEOTPE/IeNIEHHbIX BbIpakeHUM. lcmonb30BaHue 3aMeyaTeNbHBIX MPEAESIOB NPHU PACKPBITUU
HEOIPEAEIICHHOCTEN.

Paznen 3. [Ipou3BoiHAs U €€ TPUMEHEHUE.

Tewma 1. Ilonsatue npousBoaHOM GyHKIMU. Tabmua mpou3BOIHBIX.

3agaun, TPUBOMASAIIME K TOHATHIO MPOM3BOAHON. OmpenesieHHe MPOU3BOJAHOM U €€
TEOMETPHUUECKHI CMBICI. AJreOpa MpOU3BOIHBIX, TAOIUIIA MPOU3BOIHEIX. OCOOBIC CiTydau.

Tewma 2. Teopembl 0 GYHKITUAX, HMEIONTUX MPOU3BOIHYIO.

Teopema depma, Teopema Pomtst, Teopemsl Beitepuirpacca. @opmyna Kommu. Popmyna
Jlarpanxa.

Tewma 3. ludpdepennman. [TponsBoHbIe BRICITUX TOPSIKOB.

[Tonstne nuddepenuunana u ero reomeTpuueckuii cmpica. Heo0xoaumoe u goctatouyHoe
ycinoue nuddepennupyemMoctd GpyHkuM, cBa3p auddepeHivana u npousBogHou. [IpaBumna
muddepenunpoBanus. [IponzBoaHbie BeicHINX NOPsAKOB. JuddepeHuanbl BHICIINX MOPSIKOB.
[IpousBoiHBIE OT MapaMETPUUECKH 3aJaHHBIX (DYHKIUH.

Tewma 4. ®opmyna Teitnopa.

@®opmyna Teinopa mis nonuHoma. Dopmyna Teitmopa nans QyHKUIMH, cBOHCTBa
octato4Horo wieHa. Octatounslii uwieH B opme [leano, ocratounsiii uneH B gpopme Jlarpanxka.
Pasnoxxenue B psa Teitnopa QyHKIMA.

Tema 5. [IpuMeHeHrE€ TPOU3ZBOTHOM.

[IpaBuno Jlonurana s packpbeITHS HEONPEAEIECHHOCTEH. YCIOBHE NOCTOSHCTBA M
MOHOTOHHOCTH (yHKIMU. OmpeneneHre JOKATIbHOTO M TJI00albHOTO JKCTpeMyMma (YHKIIUH,
Heo0X0/MMO€ U JOCTaTOYHOE YCIOBUS JKcTpeMyma. Cxema wuccienoBaHUs (QYHKIMM Ha
SKCTpeMyM. Brimykible W BOTHYThIe (DYHKIIMU, BUJ WX rpaduka U cBoiictBa HepaBeHCTBO
Hencena. CBsA3b BBITYKIOCTH C MOBEJAECHUEM IPOU3BOTHON U BUAOM €€ rpaduka 1o OTHOIIEHUIO
K KacatenbHOM. Touku nepernba, HeoOXOAMMOE M JOCTATOYHOE YCIOBUS TOUKH Ieperuoa.
Cxema uccienoBaHusi (yHKIMU Ha BBIIYKIOCTh — BOTHYTOCTh. ACHUMNTOTHL. [ImaH moJiHOTO
UCCIeIoBaHUS (PYHKIIUU U TIOCTPOCHUS ee rpaduka.

Paznen 4. UnTerpansl: HeonpeAeIeHHbIE, ONpeieTeHHble, HecoOcTBeHHbIe. [Ipumenenne
MHTETPAIIbHOTO UCYUCIICHUS JUIsl pelIeHUsI TPUKIAAHBIX 3a/1a4.

Tema 1. HeonpeneneHnHsiii MHTErpadl.



[TepBooOpa3Hasi, HEONPEACICHHBI HHTErpal ero cBoicTBa. Tabimilia HeONpPeIeIeHHbIX
uHTerpanoB. HenocpencTBeHHOE MHTErpUpOBaHKE. 3aMEHa NEPEMEHHBIX, UHTETPUPOBAHUE 110
YacTsM. WNHrerpuposanue JPOOHO-pallMOHATIBHBIX GbyHKIUH. NHuTerpaisl oT
TpUroHoMeTpuyecknx QpyHkiuii arerpupoBanue ApoOHO-THHEHHBIX HPPALTHIOHAIBHOCTEH.

Tema 2. OnpeneneHHblil HHTErpal.

[Tonsite ompenernenHoro wHTerpaita. CBolicTBa MHTErpHpyeMbIX GyHKIMH. Dopmyna
Herorona-Jleiibanna.  Mcnonp3oBaHWe — ONPEACTICHHOTO — MHTETpajia  JUIs  PELICHHS
r€OMETPUYECKUX, PU3NUECKUX, IKOHOMUUYECKUX 3a/1ad.

Tema 3. HecoOCTBEHHBIN HHTETPAIL.

HecoOcTBeHHBIIT WHTETpaJI TEPBOTO pOJa, MPHU3HAKKA CXOAUMOCTH. HecoOCTBEHHBIN
UHTErpaji BTOPOro poja, MIPU3HAKU CXOAUMOCTH.

Paszgen 5. UucnoBsle psaasl.

Tema 1. Onpenenenue unciaoBoro psjaa. IloHaTre cxoqMMOCTH YUCIOBOTO psijia.

Ompenenenne uucioBoro psaa. Cymma psga.  OmnpeneneHue CXOIUMOCTH |
PacxoAMMOCTH YUCIOBOTO psiia. CBOMCTBA CXOAAMIMXCS PSIOB.

Tema 2. IIpr3HaKky CXOIUMOCTH PSAOB € TOJIOKUTENbHBIMH YJIEHAMH.

HeoOxomuMmblii mpu3HaK CXOAMMOCTH YHCIOBOTO psiaa. JloctaTouHble MpHU3HAKU
CXOJAMMOCTH 3HAKOIOJIOKUTENIbHBIX PAIOB: IPU3HAKU CpaBHEHMsI, Tpu3HaK Jlanmambepa, mpu3HaK
Komm. CxoaumocTh rapMOHHUYECKOrOo psja W MpU3HaK cxoauMocTu Paabe. VHTerpambHbIN
npu3Hak Komm.

Tema 3. 3HaKoIIEpEMEHHBIE PSIIBIL.

Ompenenenre 3HaKOMEpEeMEHHOTO (3Hakouepeaymmerocs) psga. [Ipusnak JlenOHuta.
Onenka ocTaTka 3HaKONEpeMEHHOro psga. CXoaIuMOCTb PAIOB € MPOU3BOJIBHBIMH CJIaraéMbIMHU.
[Tpusnak cxomumoctu bonsano-Kommu. [pusnak Jupuxie. [Ipusnak Abens. Teopema Pumana.
YMHOXeHue psAnoB. [[BoiiHble psnbl. beckoHeUHble MPOU3BEICHUS — OMpPEACICHUE, CBOMCTBA.
CxomMMocTh OECKOHEUHBIX MPOU3BEICHUM.

Paznen 6. ®yHKIIMM MHOTUX MEPEMEHHBIX.

Tema 1. Tlonsatue ¢yHKuMM MHOTMX TiepeMeHHBIX. llepemen GyHKIHM MHOTHX
IIEPEMEHHBIX.

MHoromMmepHble napajenenunenbl UM mapel. OyHKIMM MHOTMX IepeMeHHbIX. [Ipenen
(GyHKIMM MHOTHX IepeMeHHbIX. [loBTOpHbIE Ipeensl, TeopeMa 00 UX pPaBeHCTBE.

Tema 2. luddepenumnpoBanne GyHKIMIT MHOTHX TIEPEMEHHBIX.

YactHble npousBojHble, rpaaueHT. [lonnoe mpupamenue u nuddepeHunan QyHKIAN
MHOTHX TepeMEHHbIX. TeopeMbl, JaromKe HeoOXoIuMoe U  JOCTaTOYHOE  YCIOBHUE
muddepenuupyemMoctd pynkuuu. IlpomsBoanas ot cnoxHod ¢ynkuuu. IIpomsBognHas 1o
HaMpaBJICHUIO, €€ CBsI3b C rpagueHToM. [IpomsBogHbie OT HesBHBIX (GyHKIMH. [IpousBoaHbie
BBICIIMX MOPSAAKOB. TeopeMa 0 paBeHCTBE CMEIIAaHHBIX MPOU3BOAHBIX. KacarenbHas miockocThb
1 HOpMaJib K oBepxHoCTH. Psin Teitnopa GyHKIIMY MHOTHX NIEPEMEHHBIX.

Tema 3. DxkecrpemyM GyHKIIMH MHOTHX IEPEMEHHBIX.

besycnoBHbIi skcTpeMyM (PyHKIMK MHOTHX NepeMeHHbIX. HeobxonmmumMoe 1 jocTaTouHoe
yCIOBUE DJKCTpeMyMa (YHKIHMHM MHOTHUX TEPEMEHHBIX. YCJIOBHBII OJKCTpEMYyM U METOJ
Jlarpanxa.

Pasznen 7. KpuBonuHeliHble, KpaTHBIE U IOBEPXHOCTHBIE UHTETPAIBI.

Tema 1. KpuBosmHeiiHbIE HHTETPATIBL.

KpuBonuHeliHple MHTErpasbl IEPBOIO poJia — ONpENEIeHNE, BhlunciaeHue. [Ipunoxenue
KPUBOJIMHEWHBIX HMHTETPAJIOB IEpBOro pona. KpuBoiuHENHbIE HMHTErpajsl BTOPOrO poja —
olpesieNieHue, BBIUYMCIEHUE, BEKTOpHas ¢opma 3amucH, (U3NYECKHd CMBICH, CBS3b C
KPUBOJIMHEWHBIMM HMHTErpajiaMM INepBoro poja. He3aBUCMMOCTbh KpHUBOJIMHEHHBIX MHTETPAJIOB
OT IyTH (TIOCKUI city4yait).

Tema 2. JIBoMiHBIE MHTETPAJIBI.

JIBOViHBIE MHTErpAJIbI — ONPEACIICHUE, CBOWCTBA. BhIUKCIIEHNE JBOMHBIX UHTETPAJIOB IO
OpSIMOYTOJIbHOM 007acTH M 1O KPUBOJMHEHHON Tpamenuu. IlepecraHoBka WHTErpajoB B



noBTOpHOM uHTerpane. Popmyna ['puHa. 3ameHa NEpEeMEHHBIX B JBOMHBIX HHTErpajiax.
[IpunoxeHust ABOMHOIO MHTErpaa.

Tema 3. Tpoiinble HUHTErpabl.

Tpoiinoit mHTerpan - omnpeznenenue, Boluucienue. @opmyna Octporpaackoro-I'aycca.
3aMeHa NIepeEMEHHbBIX B TPOWHBIX UHTerpaiax. [IpunoskeHus TpoiHOro HHTErpania.

Tema 4. IloBepXHOCTHBIE UHTETPAJIBI.

[ToBepXHOCTHBIN HHTErpaJl IEPBOTO POJIAa — ONPEIEICHUE, BbIYUCICHHE. [I0BEpXHOCTHBIN
UHTErpajg BTOPOTO poJa — ONIPEIENICHUE, BBIYMCICHHE. DJEMEHTbl TEOPUU IOJISI: TPajHeHT,
JUBEPTEHLIMSL, POTOP, UX CBOMCTBA, IOTOK U LIMPKYJISILUS BEKTOPHOI'O IOJIS.

Paznen 8. Teopust pyHKIIMHU KOMIUIEKCHOTO IEPEMEHHOTO.

Tema 1. IlonsTHe (QYHKIMH KOMIUIEKCHOIO HepeMeHHoro. IIpousBonHas M HMHTErpaj
(YHKIMHM KOMIUIEKCHOTO IEPEMEHHOTO.

[IpousBonHas (yHKIUM KOMIUIEKCHOTO IEPEMEHHOI0, €€ TIE€OMETPUYECKHIl CMBICI.
Nuterpan ot ¢pyHKIIMU KOMIUIEKCHOTO iepemeHHoro, Murterpanshas dpopmyna Ko, ®opmyna
Komm 151 BBICHINX TPOU3BOIHBIX.

Tewma 2. CTeneHHbIC PAJIBI.

OyHKIMOHANBHBIE  psiibl. CXOAMMOCTh  (YHKIMOHANBHBIX  pAnoB. [lowseHHoe
UHTerpupoBanue u auddepeHurpoBaHue (QYHKIMOHAIBHOTO psifa. CTENeHHble PsIbl.
HaxoxaeHnue 061acTv CXO0JUMOCTH U pajiiyca CXOJAUMOCTH CTEIIEHHOTO psja.

Tewma 3. Teopus BeIUETOB.

OcoOble TOUKM aHanUTHUecKuX QyHkuui. OmnpeneneHue BblueTa. Bwluucienue
MHTETpajioB ¢ IOMOIIIbIO BBIYETOB.

Tewma 4. TIpeoOpazoBanue Jlammaca u @ypoe.

[IpeoOpazoBanme Jlammaca — ompezaenenue, Gopmynaa oOparieHue, CBOMCTBA.
[Ipumenenne mpeobOpazoBanusi Jlarumaca. [IpeoOpazoBanne dypnre — ompeneneHue, Gopmyia
oOparenue, cBoiicta. [Ipumenenune npeodpazoBanus Jlammaca.

9. Tekymmii KOHTPOJIb 1O IUCIUIIMHE

Texymuit KOHTPOJb MO NUCHUIUIMHE MPOBOJUTCS IyT€M MPOBEICHUS KOHTPOJBHBIX
paboT, TECTOB MO JIEKIMOHHOMY MaTepHally, BBINOJIHEHUS [OMAIIHUX 3a/laHuil, KOHTPOJIS
nocemniaeMoctu u ¢pukcupyercs B hpopMe KOHTPOJIbHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTp.

OnieHOYHBIE MaTepUalibl TEKYILEro KOHTPOJISI pa3MelleHsl Ha caiite TI'Y B pasnmene
«Mudopmarmst 06 o6pazoBaTenpHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOUYHOI aTTecTaluu

DK3aMeH BO BTOPOM CEMECTpe MPOBOJUTCS B MUCHMEHHOW ¢opme To Oujeram.
DK3aMeHAIMOHHBIN OUJIeT COCTOUT U3 IBYyX 4acteil. [IpomomkurensHocTh S5k3amena 1,5 gaca.

DK3aMeH B TpPETbeM CEeMeCcTpe MPOBOAWTCS B MHCbMEHHON (opme 1o Ouseram.
DK3aMeHAIMOHHBIN OUIeT COCTOUT U3 IBYyX 4acteid. [IpomomkurensHoCTh S5K3amMena 1,5 vaca.

OneHouHble MaTepuanbl Ul IPOBEIEHUS NPOMEKYTOYHON aTTeCTaluy pa3MElICHbl Ha
caiire TI'Y B pasmene «MHpopmaums o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeueHne

a) DIEKTPOHHBIN y4eOHBIH Kypc 1o JUCLIUIUINHE B LMS iDo. -
https://Ims.tsu.ru/enrol/index.php?id=9050

6) OnieHOUHBIE MaTepHalbl TEKYLIErO KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluM o
JTMCUUIUIMHE, B TOM 4YHCJEe OHJIaiH-CHCTeMa aJanTHBHOTO oOydeHust Matematruke Lngposoii
penierurop Plario (https://www.tsu.ru/sveden/education/eduop/).

B) [li1an npakTHuecKuX 3aHATHH MO JUCHUIUINHE.



https://www.tsu.ru/sveden/education/eduop/

r) Meronndeckue yka3aHusi 0 OPraHU3aINH CAMOCTOSATEIHHON paOOThI CTY/ICHTOB.

12. Ilepeyens y4eOHOIi TuTEPaTYpHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIuTepaTypa:

— @uxrenronbil I'. M. OcHOBBI MaTemMaTndeckoro ananmmsa. Y. 1 / @uxrenrons I'. M.. -
Cankr-IletepOypr : Jlans, 2021. - 444 c.

— @uxrtenronsll I'. M. OcHoBBI MaTemaTtrueckoro anaiausa. [U.] 2 / I'. M. ®uUXTEHrobIIL.
- Uzn. 8-e, ctep.. - CIIG. [u np.] : Jlans, 2006. - 463 c.:

—3meeB O. A. Maremarndeckuii aHaim3 : [yaeOHOe ocodue 1o crenuansaocta 351500
- "Matemarnueckoe oOecrieueHre aaMUHUCTpUpoBanus nHPpopMmaroHHbix cuctem"]. Y. 1/ O.
A. 3mees, A. ®@. Tepnyros, P. T. Skymnos ; Tom. roc. yH-T. - [2-e u3n., ucmp.]. - Tomck : M3a-Bo
HTIJI, 2006. — 172 c.

—3meeB O. A. Maremarnueckuii aHanu3 : [yueOHoe mocodue no crenuanbrocty 351500
- "Maremaruueckoe oOecrieueHre aIMUHUCTpUpOBaHus WHPpopMannoHHbix cucrem"]. U. 2 / O.
A. 3mees, A. @. Tepmyros, P. T. SIkynos ; Towm. roc. yu-T. - Tomck : MU3x-Bo HTJI, 2006. — 169
c.

—3meeB O. A. Maremarnueckuit aHanmm3 : [yaeOHOe mocodue mo crenuanbHocTy 351500
- "Matemaruueckoe obecrieueHre aJMUHUCTpUpOBaHus HHPopMaloHHbIX cucteMm"]. Y. 3 / O.
A. 3mees, A. @. Tepnyros, P. T. fkynos ; Tom. roc. yu-T. - Tomck : U3n-Bo HTJL, 2007. - 151 c.

0) TOTIOJIHUTETbHAS JTUTEPATYPA:

— [Tucemennsiit JI. T. KoHCHEKT JeKuMil Mo BbICHIEH MaT€MaTUKE : TPUILATH IIECTh
nekuwmit. U. 1/ Jimurpuii [Tucemenssiit. - Usn. 4-e. - M. : AUPUC-nipecc, 2004. — 279 c.

— [Iucemennsiit [[. T. KoHcnmekT JeKIMM MO BBICIIEH MaTEMaTUKE : TPUIALUATH MATh
nexuuit. Y. 2 / Jimutpuii ITncbMeHHBIH. - 2-¢ U311, uctp.. - M. : AUPHC-nipecc, 2004. — 251 c.

— Ky3neno JI. A. COOpHMK 3amaHU 1O BBICIIEH MaTeMaTWKe. [HIOBBIE pacueThl /
Kyznenos JI. A.. - Caukt-IletepOypr : Jlans, 2022. - 240 c.

— Hemunosuu b. II. COopHUK 3amay W ympaKHEHUH MO MaTeMAaTHYECKOMY aHau3y :
YyebHoe mocobue sl CTy/ICHTOB MaTeMaTHIECKUX M (PU3MYECKUX CIICIIHAIBHOCTEH BY30B. - 14-
e u3a., ucnp.. - M. : U3gatensctBo MockoBckoro ynusepcuteta, 1997, - 624 ¢

B) pecypchl cetu IHTepHET:

— Maremarudeckuii moprai, o0Oydaromie Mareprajibl Mo padoTe ¢ MaTeMaTHYECKUMHM
maKeTaMM MPHUKIAJAHBIX mporpamm — http://www.exponenta.ru

— CrpaBoYHHK MaTeMaTHuecKux dopmy - http:// www.pm298.ru

— KauectBennsle y4eOHbIe Marepuajbl MO BBICIIEH MaTeMaTuke, (HU3UKE M JAPYTHM
TOYHBIM HaykaMm - https://www.mathprofi.com

13. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHii

a) JMIICH3UOHHOE U CBOOOTHO PACIPOCTPaHIEMOE TPOTPaMMHOE 00eCIICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Biimrodaer mpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnn4yHO MocTynHble oOnaunbie TexHonoruu (Google Docs, SIHaekc AucK U T.11.).

— HHCTPYMEHTHI Bueo-koHpepeniuii (Adobe Connect, SAunekc. Tenemoct, Zoom, VOOV)

— oHyaiiH-nocku Jamboard, Miro, SBoard,

— BCIIOMOTaTenbHble IM(POBBIE HHTCPYMEHTHI s  00pa3oBaTENbHOTO Mpoliecca
(Mentimeter, Yandex Forms, Overleaf, PDF-XChange Viewer, SIunexc.Konrecr)

6) I/IH(bOpMaL[I/IOHHLIe CHpaBO‘-IHBIC CUCTCMBEI:
— DIEKTPOHHBIN KaTajaor Hayunon 6ubimorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



https://www.mathprofi.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas o6ubnmoreka (pemosuTopwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant cryaenta — http://www.studentlibrary.ru/

— O6pasoBarenbHas mwiathopma FOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHHYeCKOe o0ecrieyeHne

Aynutopun /Ui NPOBEACHUS 3aHATHH JIEKIIMOHHOT'O THUIIA.

Aynutopun Ui MPOBEICHUS 3aHATUN NPAKTUYECKUX, WHAMBUAYAJIBHBIX U TPYIIOBBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U POMEKYTOUHON aTTeCTalluu.

[Tomerienus ans caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONH TEXHUKOHN U
JOCTYIIOM K ceTh VHTepHeT, B 3JeKTPOHHYI0 MH(OPMAIMOHHO-00pa30BaTENbHYIO CPELy U K
MH(OPMALMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynutopun i1 TPOBEACHMSI 3aHSATUM JIEKIMOHHOTO M MPAKTUYECKOro THUIa
WHIUBUAYAIbHBIX M TPYIIOBBIX KOHCYJIbTAllMd, TEKYIIEro KOHTPOJS W IMPOMEXYTOUHOMN
aTTECTaIluu B CMeIIeHHOM dopmaTte («AKTPY»).

15. Undopmauus o pazpadoTunkax

PoxkoBa Caernana BmamumupoBHa, A-p ¢u3.-mar. Hayk, npodeccop kadeapbl TEOpUu
BEPOSATHOCTEH M MAaTEMaTHYECKOM CTATHCTHKH, TIpodeccop

[xnenank Mapus AnekcaHApoBHa, KaHIUIAT (PU3MKO-MAaTEeMAaTHYECKUX HayK,
acCUCTEHT Kadenpsl TEOpUHU BEpOosTHOCTEH n MareMatnueckoi cratuctuku UTIMKH TT'Y
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http://e.lanbook.com/
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https://urait.ru/
https://znanium.com/
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