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IMporpamma auctruiiHb " JJonoTHUTEIBHBIE TIaBH 31eMeHTapHoi MateMarikd'; 02.03.01 "MaremaTnka M KOMIBIOTEPHbBIE HAyKH''.

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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IMporpamma auctruiiHb " JJonoTHUTEIBHBIE TIaBH 31eMeHTapHoi MateMarikd'; 02.03.01 "MaremaTnka M KOMIBIOTEPHbBIE HAyKH''.

[porpamMmy IictMIUIMHBL pa3padoTai(a)(u): goueHT, K.H. [adpusaryimna JL.U. (Kadenpa matemarnueckoro aHamsa,
otaenenue Maremaruku), LIGafiyatullina@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 KOHCYJIbTHPOBATh U UCIIOJb30BaTh (DYHAAMEHTAIbHBIE 3HAHUS B 00JIACTH

MaTeMaTH4YecKOro aHaIn3a, KOMIUIEKCHOTO U (DYHKIIMOHAJIBHOTO aHAIM3a anredpsl,
AHAJTMTHYECKON reoMeTpuu, T epeHIraIbHON reOMEeTPUU U TOMOJIOTHH,
ImrpepeHIaIbHBIX YpaBHEHUH, AUCKPETHON MaTeMaTUKH M MaTeMaTUYECKOH JIOTHKH,
TEOPUU BEPOSATHOCTEN, MATEMATUYECKOI CTATUCTUKY U CIIyYaiHbIX IPOLIECCOB, YUCIEHHBIX
METOJIOB, TEOPETUIECKON MEXaHUKHU B MMPO(ECCUOHANTBHON JesTeIbHOCTU

IIK-6 CriocoGeH nperojaBaTh MaTeMaTHKy U MH(OPMATHKY B CPEAHEN IIKOJIe, CHEeUAIbHBIX
y4eOHBIX 3aBEAECHUSIX Ha OCHOBE MOJIyYE€HHOTO (pyHIaMEHTAIbHOTO 0OpPa30BaHKs U HAYYHOTO
MIPOBO33pEHUS

OO6yyarnmmuiicss, OCBOUBIINI JUCHUTUTAHY (MOLIYJIb):
IoyokeH 3HATh:

OCHOBHBIE MIEpBOHAYAJIbHbIE TTOHSITHSI, ONIPEeJeJIeHHs] U CBOMCTBA OOBEKTOB MaTeMaTHUKH, (POPMYJIMPOBKHU U JI0KA3aTeJbCTBA
YTBEPIK/IEHUI, METO/IBl UX JIOKa3aTeIbCTBA, BOBMOXHbIE C(pepbl MX CBSI3U U MPUIIOKEHHS B APYTHX 00JIACTSIX 3HAHUS U
JUCLIMIUIMHAX €CTECTBEHHOHAYYHOI'O COAEPIKAHUS.

HokeH yMeTs:

JAOKa3bIBATh YTBEPKACHUA, PCIIATh 3aJa4U, YMETb IPUMEHATDb MOJTYYE€HHbBIC HABBIKW B IPYTUX 00JIaCTSAX MAaTEMATUUECKOTO
3HAHUA U JUCHUITIMHAX €CTECTBEHHOHAYYHOI'O COACPKaHUA.

IloJoKeH BIIafieTh:

arrapaTomM Ha4aJIbHOI'O YPOBHS MaTEMATHYECKOI0O 3HaHUA, METOJaMH JOKa3aTeIbCTBA yTBCp)K,HCHHﬁ, HaBbIKAaMH
IPUMEHEHUA OTOI'0O B APYTUX 00J1aCTsAX MATEMATUYECKOTO 3HAHUSA 1 AUCHUIIIMHAX €CTECTBEHHOHAYYHOI'0 COAEPKaHUA.

IIOH)KCH AE€EMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

BJIAJICTh HAYaJIbHBbIM allllapaTOM alllapaToOM MATEMATUYECKOI'O 3HAHUA, METOJaMU NOKA3aTCJIbCTBA yTBer(HEHHﬁ,
HaBbIKaMU MIPUMEHEHHW A 3TOI'O B APYTUX 00JIaCTAX MAaTEMATHYECKOrO 3HAHKS U JAUCHUIUIMHAX €CTECTBEHHOHAYYHOT'O
COCPIKaHUA.

2. Mecto guctummHabl (MoayJist) B ctpykrype OIIOII BO

Jannas qucimiuivHa (MoayJib) BKmodeHa B paszaen "®T/I.N.05 daxyabraTuBHbIE AUCHUILUIMHBEL" OCHOBHOM NpOo(eccuoHaIbHON
obpazosarenbHOl porpammsl 02.03.01 "MaremaTtuka 1 koMmibloTepHble HaykH (Hayka o JaHHBIX)" 1 OTHOCHTCS K
(pakynbTaTUBHBIM TUCLUILIHAM.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0beM QUCHUILIMHBI (MOIYJIsI) B 3a4€THHIX € IHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJEeJE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBL cOCTaBsieT | 3aueTHbix (bie) enuHuIl(bl) Ha 36 vaca(oB).

KonraktHas padora - 16 yaca(oB), B ToM umciie Jiekituu - 0 yaca(oB), paKTHUECKUe 3aHATHA - 16 yaca(oB), 1a00paTOpHbIE
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositenibHast pabota - 20 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCHIUILIMHEL: 3a4eT B 1 ceMecTpe.

SAEKTPOHHBH
Crpanuna 3 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma aucuruHb " [JONOTHATEIBHBIE TIaBH 31eMeHTapHoi MateMaTtikn''; 02.03.01 "MaTemaTrKa 1 KOMITBIOTEPHBIE HAYKH .

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 Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Tema 1. [IpeoOpazoBaHue anredpanaecKux
BBIPQKEHUI. AOCOJIOTHASI BEJIMUMHA YHCIIA.

1. |OcHoBHBIE 21€MeHTapHBbIE (pyHKIMU. Pemenue 1 0 0 5 0 0 0 6
YPaBHEHUI 1 HEPABEHCTB.

Tema 2. Tema 2. [ToHsITHE MHOXECTBA U (DYHKIIUH.
DJIeMeHThl MaTeMaTH4ecKoi Jloruku. Onepanun
HaJ MHOXeCTBaMU U (pyHKLUMAMH. YacTHuHO
yHOpsiiOYeHHbIe MHOXecTBa. OTHOLIeHUEe

2. [3KBUBAJIEHTHOCTH, (PaKTOP-MHOKECTBO. YHCIOBBIE 1 0 0 5 0 0 0 7
MHOecTBa. TOUHBIE T'PaHU U UX CBOICTBA.
DBuekTiBHbIE 0TOOpaXeHHs ¥ SKBUBAJIEHTHBIC
MHOKECTBA.

Tema 3. Tema 3. Merpuueckuie IpoCcTpaHCTBaA.
Tonosiorny BemecTBEHHON OCH U TIPOM3BOJILHOTO
3. |MeTpudeckoro npocrpaHcTsa. KoMImakTHOCTS. 1 0 0 6 0 0 0 7

l1Toro 0 0 16 0 0 0 20

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYyJIs1)

Tema 1. Tema 1. [Ipeodpa3oBanue ajred6panyecKnx BoIpakeHnil. A0COJIOTHAS BeJHInHA yncja. OCHOBHbIE
3jeMeHTapHbIe (hyHKINH. Pemenne ypaBHeHNi 1 HEPaBeHCTB.

dopmyibl COKpallieHHOro ymHoxenusi. CBoiictBa crerneHeit. [IpeoOpa3oBaHust BeipakeHUH. AOCOMIOTHAS BEIMYMHA YUCIA, UIN
MoIynb. Pemenne ypaBHEHIA 1 HEPABEHCTB, coaepkammx Moayib. ['paduku dpynkumii. Jlorapupmudeckas, mokazaTeabHas 1
TpUrOHOMeTprYecKkre (pyHKIMH. PelieHne ypaBHeHHI 1 HEPaBEHCTB, COAEPXKALIMX JOrapru(pMIUYECKyIo, IOKa3aTeNIbHYI0 U
TpuroHometrpudeckue GpyHkwa. I'padukn pyHKImiA.

Tema 2. Tema 2. [lonsiTne MHOKecTBa 1 (PYHKIUH. DJIeMEeHTHI MaTeMaTH4eCKoil Jornku. Onmepamnuu HaL
MHO’KeCcTBaMu | (pyHKIuAMA. YacTHYHO yHOPSII0UeHHbIE MHOKecTBa. OTHOIEeHHEe SKBUBAJIEHTHOCTH,
¢dakTop-MHOKeCcTBO. UnCa0BBIEe MHOKeCTBA. TOUHbIE rpaHN 1 HX cBOiicTBA. BeKTHBHBIE 0TOOpaKeHNUs 1
9KBHBAJEHTHbLIE MHOKECTBA.

MHoxecTBa U aeiictBus ¢ HUMH. [locnenoBaresnbHOCTH U ceMeiicTBa. OToOpakeHre MHOKECTB. PaBHOMOIIIHbIE MHOKECTBA.
CuerHble 1 HecueTHble MHOXecTBa. [ToHsATHe PyHKIMK. cyneprnio3uiius pyHKIuM, oOpaTHas (yHKIMsI. MOHOTOHHBIE
(byHKIIMHM. AKCHOMAaTHYECKOE ONpeiesIeHHe OIS IeHCTBUTENbHBIX yncel. [1a1h akcnom. Teopema 0 eJMHCTBEHHOCTH.
SKBUBaJICHTHAS (pOpMa MATON aKCHOMBI. XapaKTepUCTHUYECKHEe CBOICTBA CynpeMyMa U nHprMyMa. YacTUIHO yropsoYeHHbIe
MHO)ecTBa. OTHOILIEHHE SKBUBAIEHTHOCTH, (PaKTOP-MHOKECTBO.

Tema 3. Tema 3. MeTpuueckue npocrpancTsa. Tomosornu BemecTBeHHON 0CH H P OU3BOJHLHOT0 METPHYIECKOTO
npocrpancrea. KomnmakTHocTs.

Mertpuka Ha pon3BoJbHOM MHOKecTBe. Ee cBoticTBa. MeTprdeckue mpocTpaHcTBa. ToNoIorny BemecTBeHHOU OCH 1
MIPOU3BOJIBHOTO METPUIECKOTO MPOCTPAHCTBA.

I paHrna MHOXKECTBA, OTKPBLITHIC U 3aMKHYTbIC MHOXKECTBA, BHYTPEHHOCTb U 3aMbIKAHHUEC U UX cBorictBa. KoMmakTHbIE
MHO:KecTBa. [1710THBIE U HUTAE HEe IIOTHBIE MHOKECTBA. CCHapa6eﬂbHOCTb

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
Kam B.A. Marepuans! 11 HOATOTOBKY K 9K3aMeHy 0 MaTeMaTudecKkoMy aHanmy - http://old.kpfu.ru/f5/kats/method1.pdf
Jlyrosas I'.Jl., CkBoprioa I'.IlI. ®yHkiMu ogHOH BellecTBeHHON niepeMeHHOM - http://kpfu.ru/docs/F1247874232/lim1.pdf

Haceipos C.P., lllepctHeB A.H. [penesnbl U HepepbiBHOCTh OTOOPAXEHUN B €BKJIUIOBBIX IPOCTPAHCTBAX -
http://old.kpfu.ru/f5/bin_files/nas_she!8.pdf

6. ®oHJ OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJIIO0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOIIy.TIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHe OLIEHOUYHBIX CPEACTB COAEPKUTCA CeAylomas HHPOPMaLu:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJibTaTaM 00y4eHHs M0 JUCHUILTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETECHITU;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCLHUILIMHE (MOJLYJIO);

- OIIMCaHKe MOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHDBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAMMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

OcBoeHNe QUCIUIUTAHBI (MOIYJIs1) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEBHON yueGHOM TnTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B evatHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C IPABHJIAMU I0JIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHbIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII000M TOUKH MPU BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEUHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odydatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 sK3eMIuIApa AOMOJHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUATENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS

B [Ipunoxenuu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnuoreku KOY.
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

Kar B.A. Matepuaisl 47151 TOATOTOBKY K 9K3aMeHY 10 MaTeMaTuieckomy aHanmmsy - http://old.kpfu.ru/f5/kats/method1.pdf
JIyropas I'.Jl., CxBoprioBa I".III. ®yHKIMHU OfHOM BelllecTBEHHOM nepeMeHHoi - http://kpfu.ru/docs/F1247874232/lim1.pdf

Hacswipos C.P., IllepctHeB A.H. [Ipenenst 1 HepepbIBHOCTh OTOOPaXXEHNH B €BKJIMJOBBIX TPOCTPAHCTBAX -
http://old.kpfu.ru/f5/bin_files/nas_she!8.pdf

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg pa6ot MeToanuyeckue peKOMeHIalu

MMPaKTUYECKUEC HOBTOpI/ITI) COOTBETCTBYIOIIIUE Pa3/ICJibl HIKOJIbHOIO KypCa MAaTEMATUYECKOI'0 aHaJIn3a, anre6p1>1 1 re€OMETpUM. B

3aHATUA Xoae 3aHSITHI BECTU KOHCIICKTUPOBAHUE peLHeHI/IfI 3agad4. KenarenpHO y4aCTBOBATh B 060y)l(ﬂeHI/II/I BCEX
peuIaeMbIX 3a1a4. O6pamaTb BHUMAHHME HAa HAYYHBIC BBIBOJbI U IPAKTUYCCKUE PEKOMEHAAIINN, CBA3AHHBIE C
paccMaTpuBaCMbIMU 3aJa4YaMU.

camoctosi- | [lepen KakObIM 3aHATHEM U KaXJIOH JIeKIMeld HeOOXOAMMO peliaTh 3aa4H IPeabIAYILIero 3aHATHs 1
TeJbHas padoTa | MpopadaThIBaTh MaTEpHal MpeAbIIyLIeH JeKINH.
Ipu 3TOM y4ecTb peKOMeHIAMH NperiofiaBaTesisi U TpeOOBaHUsA y4eOHOH MPOrpaMMmEl.
JlopaGaTbIBaTh CBOI KOHCIEKT JIEKLMH, [Jej1as B HEM COOTBETCTBYIOLME 3alUCH U3 IUTEPATYPH,
PEKOMEH/I0OBAaHHOM IMpero/iaBaTesieM U IPeyCMOTPEHHO! y4eOHO! MporpaMMoN.
ITpy noAroTOBKE K 3aHATUAM HCIIOJIB30BaTh JIUTEPATYPY MPeIJIOKEHHYIO MIPErnojaBareieM 1 oopararbes 3a
METOIMYECKOH IIOMOIIBIO K HEMY.

3a4eT K 3auety noBTOpUTH BCE TeMBbI JIEKIMI U IPAKTUYECKUX 3aHATUI Kypca. [IpocMOTpeTh U OHATH 10Ka3aTeIbCTBA
TEOPEM U CBOWCTB.

IpoperniaTe Bce 3aqaun U MPUMEPHI, pa300paHHbIC Ha 3aHATHSX U B JIOMAIIHUX 3aJlaHUsIX. PekomeHayercst
TIPOPEIIATh JOTIOJHUTEIFHBIC 32/Ia41 aHAJIOTHYHOTO THIIA U3 PEKOMEHIOBAHHBIX 33[JAYHUKOB M YYCOHUKOB.

10. Tlepeuenp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYI[eCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnss 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXO0JUMOCTH)

INepevens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIIINHE
(Mozymo), BKJIIOYast IepevYeHb MPOrpaMMHOr0 odecredeH s 1 MH(OOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABIICH B
[puoxeHuu 3 kK paboueii Mporpamme JUCHUILUIAHBI (MOJIYJIsI).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HE0OGX0JUMOIT /IJIsl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOT0
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IaﬂbHO-TeXHI/I‘ICCKOC obecrieueHne 06paBOBaTCJILHOI‘O nponecca 1no AMCuuIinHe (MO,I[y)IIO) BKJIIOYAET B ce0s cireaymomue
KOMITIOHCHTHBI:

TomertieHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIOIIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

V4ebHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBaHHON MeOebio (CTOJIbI
U CTYJIbS).

KOMHLIOTCp W IIPUHTEP JIA paCll€YaTKU pa3gaTOYHbIX MaTCPHUAJIOB.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIIMHBI K HOTpeﬁHOCTﬂM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B M JIUII C
OrpaHu4Y€HHBbBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XO£[I/lMOCTI/l B O6pa3OBaTeHbHOM Iponecce NpuMEHAITCA CIECAYIOMNE METOAbI 1 TEXHOJIOI'MH, 06)161"‘{3.]01_[11/16
BOCITPUATHE I/lHq)OpMaL[I/lI/I O6y‘{aIO]_uI/IMI/ICH WHBAJIMIAMU U JIMIIaMH C OTPaHUYC€HHBIMH BO3MOKHOCTAMMU 310POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTEPHATHBHBIE
(bopmbl, yIOOHBIE /1S PA3IMYHBIX MTOJIb30BATEEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMUHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTb MacIITaOMPOBaHUs TEKCTa M U300pakkeHunii 6e3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJIEHHS
KOHTEHTOM C KJIaBUATYPBI;

Crpanuua 6 u3 10.




IMporpamma auctruiiHb " JJonoTHUTEIBHBIE TIaBH 31eMeHTapHoi MateMarikd'; 02.03.01 "MaremaTnka M KOMIBIOTEPHbBIE HAyKH''.

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 02.03.01
"Marematyka U KOMITbIOTEpHBbIE HayKH" 1 npoduimo noaroroBku "Hayka o JaHHBIX.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
DT/.N.05 JlonoanumenvHuie 240661 INEMEHMAPHOU MAMEMAMUKU

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU

IIpocuss noaroroBku: Hayka o jaHHBIX
KBammdukanus BbITyCKHUKA: OaKanaBp

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

OcHoBHas JuTepaTypa:

1. IlepctheB A. H. KoHcrekT slekimii Mo MateMaTndeckomy aHanmsy: yueonoe nocoone / A. H. IllepcTHes . - 5-e u3n. -
Anextp. gaH. (1 daitn: 2,66 M6) . - Kazanp : Kazanckwii rocynapcrennslii yausepcuteT, 2009. - 374 c. - TekeT : 371eKTpOHHBI.
- URL.: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (nata o6pamenus: 12.03.2020). - Pexum pocrymna:
OTKPBITHIH.

2. HacwipoB C.P. MHterpan Prumana Ha oTpe3ke U ero npuioxenusi: yaeoHoe nocooue / C.P. Hacwipos. - Kazanb: Kazanckuii
(ITpusomxckuil) denepanbHblil yausepeuteT, 2013. - 45 c. - Tekcer : anekTpoHHbIil. - URL:
http://kpfu.ru/docs/F2109211871/Nasyrov.SR.Integral.Rimana.na.otrezke.i.ego.prilozheniya.pdf

(mata oopamenus: 12.03.2020). - Pexxum IocTyma: OTKPBITHIA.

3. Hacwipo C.P. IIpousBojHast 1 Heorpe/eieHHbli nHTerpai: yuebHoe nocodue / C.P.Hacwipos. - Kazanb: Kazanckuii
(ITpuBomxckuii) penepanbueiil yauBepeuteT, 2013. - 68 c. - Tekcr : anekTpoHHBI. - URL:
http://kpfu.ru/docs/F950801586/Nasyrov.SR.Proizvodnaya.i.neopredelennyj.integral.pdf (gaTa obparuenus: 12.03.2020). -
PexuM moctyna: OTKPBITHI.

4. Jlyrosas I'.[I. Heorrpepenennslii nuTerpan: yueonoe nocooue/ I'.J1. Jlyrosas, I'.I1I. CkBopuosa. - Kazans: Kazanckuit
(ITpuBomxkckuit) penepanpHblii yauBepcuteT, 2013. - 46 c. - Tekcer : anekTponnsiid. - URL:
http://kpfu.ru/docs/F348805300/Integraly.obsch.ispr.pdf (nata odpamenus: 12.03.2020). - Pesxum goctyna: OTKpBITHIA.

5 Jlyroast I'.JI. @yHKIMU OHOM BELIECTBEHHOU nepeMeHHou: yueOHoe nocodue/ I'.J1. JIyrosas, I'.I1I. CkBoprioBa. - Kazans:
Kazanckuit (ITpuBosskckuii) denepanbHbiii yHuBepceuTeT, 2012. - 85c¢. - Tekcr : anekTponHsiil. - URL:
http://kpfu.ru/docs/F1247874232/lim1.pdf

(mata oopamenus: 12.03.2020). - Pexum I0CTyIa: OTKPBITHIH.

JomoJHUTEIbHAS IUTEPATYypa:
JloroHuTeIbHAS IUTepaTypa:

1. COopHuK 3a/1a4 110 MaTeMaTU4eCKoMy aHau3y : ydeOHoe nocooue / JI. [I. KyapsBues, A. [I. Kyracos, B. 1. Yexios, M. 1.
[Ma6ynuH. - 2-e u3a., nepepad. u gor. - Mocksa : PUBMATIIUT, [6. r.]. - Tom 1 : Ilpenen. HenpepsiBHOCTS.
Huddepentmpyemocts - 2010. - 496 c. - ISBN 978-5-9221-0306-0. - TekcT : a5ekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/2226 (nata ooparenus:: 12.03.2020). - Pexum
JOCTYIa: IJIs1 ABTOPU3. MOJIb30BATEIEH.

2. COopHUK 3a/1a4 10 MaTeMaTUIeCKoMy aHam3y : ydeOHoe nocobue / JI. 1. Kynpssues, A. [I. Kyracos, B. 1. Yexios, M. 1.
[TaGyHuH. - 2-e u3z., nepepad. u gor. - Mocksa : PUSMATIINT, [6. r.]. - Tom 2 : UaTterpansl. Psasl - 2009. - 504 c. - ISBN
978-5-9221-0307-7. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbMMoTevHas cuctema. - URL:
https://e.lanbook.com/book/2227 (nata o6pamenus: 12.03.2020). - Pexxum mocTyna: s aBTOpPH3. TOTb30BaTEIeH.

3. COopHUK 32124 10 MaTeMaTU4ecKoMy aHau3y : yueOHoe nocooue / JI. [I. KyapsiBues, A. [I. Kyracos, B. U. Yexios, M. 1.
[aGynuH. - 2-e u3a., nepepad. . - Mocksa : PUSMATIIUT, [6. r.]. - Tom 3 : ®yHKIMK HECKOIBKUX NepeMeHHBbIX - 2003. -
472 c. - ISBN 5-9221-0308-3. - Tekcr : anekTpoHHblIii // JIaHb : 371eKTpOHHO-0MOMMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/2220 (nata obpamenus: 12.03.2020). - Pexxum noctyna: 1j1s aBTOpU3. MOJIb30BATENEH.

4. Matepuraiibl AJ1s1 TOATOTOBKY K 9K3aMEHY 10 MaTeMaTHIecKoMy aHainm3y. MexaHNKo-MaTeMaTH4ecKuil (pakyJsIbTeT: 3a/1aui
Ha JIOKa3aTeNbCcTBO. - | cemecTp : yueOHO-MeToamyeckoe mocodue / Kazan. roc. yH-T, Mex.-mar. ¢axk. ; coct. B. A. Kar .-
AnexrponHsle qaHuHble (1 daiin: 0,1 MO) . - (Kazans : Kasanckuil rocynapcTBeHHsIi yHUBepeuTeT, 2010) .- 3ari. ¢ skpana.-
Host 1-ro cemectpa . -Teker : anextponnsiil. - URL: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2010_00005.4.pdf (nata
obpamenusi: 12.03.2020). - Pesxum focTyna: OTKPBITHIH.

5. MarepuaJibl 17151 IOATOTOBKU K 9K3aMeHY [0 MaTeMaTHYECKOMY aHaIn3y. MexaHnKo-MaTeMaTU4ecKuil (haKkysIpTeT: 3aJaun
Ha JI0Ka3aresbeTBo. - I cemectp : yueGHO-MeToanueckoe nocodue / Kazan. roc. yH-t, Mex.-mat. ¢ak. ; coct. B. A. Kair.-
Snekrponnsie qaHuble (1 ¢aiin: 0,1 M6). - (Kazans : Kazanckuii rocynapcrBeHHsiil yuusepeuret, 2010). - 3ar. ¢ skpaHa. -
Hns 2-ro cemectpa. - Tekcr : anekTpoHHsIA. - URL:
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http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2010_00005.5.pdf (nata odopamenus: 12.03.2020). - Pexxum mocryma:
OTKPBITHIH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
DT/.N.05 JlonoanumenvHuie 240661 INEMEHMAPHOU MAMEMAMUKU

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

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
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