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Iporpamma mucrmruimab "MaTteMatudeckre Mojienu rudemu-pasmuaoxkenns'; 01.03.04 "TlpuknanHas matemaTuka'.

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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Iporpamma mucrmruimab "MaTteMatudeckre Mojienu rudemu-pasmuaoxkenns'; 01.03.04 "TlpuknanHas matemaTuka'.

[IporpaMmy AUCIMIUTHHEL pa3padoTai(a)(u): DOoIeHT, K.H. (oneHT) Mokeitues B.C. (kadenpa MpuKIaHON MAaTEMATHKU U
HCKYCCTBEHHOTO MHTEJUIEKTA, OTAEIeH!e IPUKJIaJHON MaTeMaTuku 1 uHgopmatuku), Valery.Mokeychev@kpfu.ru ; nouenr,
K.H. (mouent) Pynr E.B. (kadenpa npukiagHOR MaTeMaTUKU U UCKYCCTBEHHOTO MHTEJUIEKTA, OT/IEJIeHUE MPUKJIaIHON
MaTeMaTUkH U uHpopMmaruku), Elena.Rung@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-3 CriocoOeH BJIaJIeTh METOJAMH MaTeMaTUIeCKON (PU3UKU M TIPUKJIATHOW MaTEMaTUKU
TIK-4 (CriocoOeH IPUMEHSITh METO/IBI ¥ TTPUHIIUIIBI TOCTPOSHUS (PU3UIECKUX M MATEMATUIECKUX
MOjIeielt, X TPUMEHUMOCTH K KOHKPETHBIM MPOLIECCAM U SIBJIEHUSIM

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

OCHOBHBIE IPUEMBI MATEMATUYECKOT'O MOIACIIMPOBAHNUA

JoKeH yMeTh:

CTPOUTH MAaTEMATUIECKHUE MOIEIIN PEAJIBHBIX ITPOLIECCOB

I[OIDKGH BJIag€Th:

METO/IaMH, TIO3BOJISTIOIIMH JIEIaTh IPAKTHYECKIE BBIBOIbI

Ha OCHOBE aHaJIM3a MaTEMaTUYCCKUX MOﬂCHCﬁ

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

HaBBIKM CAMOCTOSITEILHOMH paboThI

B 00J1aCTH MaTEMATUYIECKOTO MOJCIMPOBAHUA

2. Mecto guctummmasl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.08.01 Jucuurivzel (MOAy/n)" OCHOBHOHN MPoheCCUOHATIbHOI
obpazoBaresnbHOl porpammsl 01.03.04 "IIpuknagnas matemaruka (IIpukiagHas MaTemaryka)” ¥ OTHOCUTCS K JUCIMIUTHAM
1o Beidopy vacti OITIOIT BO, hopmupyemoii yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOLIEHHH.

OcBauBaetcs Ha 3 Kypce B 6 cemecTpe.

3. O6'beM qUCHUMILIHMHBI (MOYJIsI) B 3a4€THBIX € JHHHUIAX C YKa3aHHEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO padoTy 00y4ammuxcsa ¢ npemnogasarejemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).
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Iporpamma mucrmruimab "MaTteMatudeckre Mojienu rudemu-pasmuaoxkenns'; 01.03.04 "TlpuknanHas matemaTuka'.

KonraktHas padora - 36 yaca(oB), B TOM uwciie Jiekiun - 0 yaca(oB), mpakTudeckue 3aHATus - 0 yaca(oB), 1abopaTopHbIie
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 36 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma MpoMeKRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 6 cemecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. [Tema 1. [letepMHUHMPOBaHHbIE ITPOLIECCH 6 0 0 0 0 4 0 6
7 Tema 2. InHamuKa MOJyH30IMPOBAHHON 6 0 0 0 0 4 0 4
HOIYJISALUH
3. [Tema 3. Mopenb kepTBa -XUIIHUK 6 0 0 0 0 4 0 4
4. Tema 4. Mcrnosnp3oBaHue TEOPHU YCTOIUMBOCTU 6 0 0 0 0 4 0 4
JIanyHosa
5 Tema 5. HenetepMuHUpOBaHHBIE TPOLIECCHI 6 0 0 0 0 4 0 ]
Tema 6. SIBneHue B3pbIBa, OTCYTCTBUE B3pHIBA B
6. |city4ae KOHEYHOIO YMCIIa COCTOSTHUN 6 0 0 0 0 4 0 6
7. |Tema 7. YcnoBus crabui3aniy 6 0 0 0 0 4 0 2
8 Tema 8. XapakTepHCTUKH MPOLIECCOB U UX 6 0 0 0 0 4 0 2
BBIYMCIICHUS
9 Tema 9. PazpaboTka KOHKPETHBIX ITPUMEPOB U3 6 0 0 0 0 4 0 0
HayKW ¥ TEXHUKH
l1Toro 0 0 0 0 36 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. /leTepMuHup OBaHHbIE NP OLECCHI

IMocTpoeHne MaTeMaTUUeCcKOi MOJIENIM pocTa GUOMACCHI, onpeseieHre KO3 (UIIMEHTOB B MATEMATUYECKON MOJIEH T10
3a/IaHHBIM 3HAYEHHUSIM BBICOTBI PACTEHHsI, BHIOOP MOMEHTOB BPEMEHH, KOT/Ia ClIelyeT POM3BECTH 3aMephl BBICOT, UCCIIEI0BATh
CJIy4au, KOrJja MOMEHTbl U3MEPEHUI MOMEHTbI U3MEPEHUI

pasyyaloTcs B iBa pasa, B TP pasa.
Tema 2. /InunaMuKa noJayn30JMpOBaHHON MOMYJISIIHN
M3ydeHre MaTeMaTHUECKUX YpaBHEHUH JUHAMUKH TIOTyU30JIMPOBAHHON ITOITY TSN

Pa3paboTka MaTeMaTH4eCKON MOJIENI H-MEPHOM IOy IALMK ( H Pa3IMYHBIX BUIOB KOHKYPUPYIOIIMX 32 MHILLY, 3aI1achl
KOTOPOW OrpaHIYeHsbl). Y CIIOBHs BBIMUPAHHUsI BCEX BUIOB, KpoMe ofHOro. CTabuimM3anus YMCJICHHOCTH BBUKUBAEMOTO BUJIA.
3ajaun yrpaBiieHUs 1 HaOTOACHUS.

Tema 3. MojgeJap :KepTBa -XHITHUK

TocTpoeHne MaTeMaTHYECKO MOJIENH XKEPTBA -XMIIHUK [IoCTpoeHre MaTeMaTHIECKO MOJIENTH C UCTIOJIb30BaHIEM
NPEJITIOJIOKEHNI: Ha YUCTEHHOCTDb KakI0r0 BU/IA BIIUSIOT €CTECTBEHHBIX (DAKTOPBI POKAEHUS U CMEPTHOCTH, a Takxke (hakTop
yMEPIIBJIEHNE KEPTBbI XUIHUKOM TpH BeTpeyue. ViceietoBaHne MaTeMaTHIeCKON MOJIE/ N, 3a1au yIpaBieHus 1
HaOJII0IeHU .

Tema 4. Ucnioib30BaHue Teopuu ycTonunBocT JIsamynosa

N3yuenue Teopun ycroiunBocTy JIAmyHOBa 1 METOJIOB ee MPUMEHEHHs B MaTEMaTUYECKOM MOoJeIupoBaHuu. Teopus
YCTOMYMBOCTH 110 TIEPBOMY NPUOJIMIKEHHIO - TEOpUsl ycToiunBocTH na JIsmyHoBy. MccienoBanye Ha yCTOHYMBOCTD
PaBHOBECHOT'O COCTOSIHHSI B MATEMATUYECKOI MOJIE/IN JMHAMUKY OUOLIEHO3a C YYETOM BHYTPU BUIOBOI KOHKYPEHIIHH.

Tema 5. HejeTepMuUHUPOBaHHbIE NIPOLIECCHI
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Iporpamma mucrmruimab "MaTteMatudeckre Mojienu rudemu-pasmuaoxkenns'; 01.03.04 "TlpuknanHas matemaTuka'.

BriBog ypaBHeHPIﬁ, OIMMCBIBAIOMINX MPOLECCHI rHoeIu- PasMHOXKEHMA. OsuaaeMbl COCTOSIHUS rmpomnecca, BCE BO3BMOKHbBIE
COCTOSAHUA ITPOLIECC Onpe)leneHI/Ie IMponeccoB rubenu - Pa3sMHOXKEHHE ( JBa PaBHOCWJIbHBIX OIPEACICHUA ITpolecca ruoeu -
paBMHO)KCHI/Iﬂ). HpI/IMepI)I IponeccoB ruoenu - PasMHOXKEHHA. Brruucienue mapamMeTpoB.

Tema 6. SIBsieHne B3pbIBa, OTCYTCTBHE B3PbIBA B CJYy4a€¢ KOHEYHOI0O YucCJja COCTOSIHHI

[MocTpoeHre MaTeMaTHUECKON MOJIEH MPoLiecca rMOelTH - PA3MHOKEHHS B CITyvae, KOrjia BCe OKHUIaeMble COCTOSHUS MpoLiecca
SIBJISIIOTCS M BCEMU BO3MOKHBIMM COCTOsIHUMsIMU. [IOHSATHE B3phIBA, OTCYTCTBUE B3PbIBA B CIyYae KOHEYHOTO KOJMYECTBA
COCTOsIHUIA mpotiecca. [IprMepsl MPOIECCOB. Y KOTOPHIX - KOHEYHOE MHOKECTBO COCTOSTHHUIA.

Tema 7. YciaoBus cTadMIn3anuu

BriBog, yCJ'IOBI/Iﬁ CTa6I/UII/I3aLII/II/I. Hepexoa rporecca THOeNH - PasMHOXKEHHA B pABHOBECHOE COCTOAHUE. Ilonsitue
CTa6I/IJ'II/I3aLII/II/I mporuecca rubenu - PasMHOXKEHH A B cj1y4dac CTa6I/UII/I3aLII/II/I Ipo1ecC NepeEXoaAUT B paBHOBECHOE COCTOAHUE.
Bugpbt PaBHOBECHBIX COCTOSTHUM ( H30JIMPOBAHHOE, aCUMIITOTUYECKU yCTOfI‘lPIBOC, CBEX HeyCTOﬁ‘{HBOC).

Tema 8. XapakTepHCTHKH NPOIECCOB H NX BHIYHCJIEHHS

W3y4eHre METO/IOB BBHIUKCIIEHUS XapaKTEPUCTHK TTpoliecca. BerunciieHne cpeiHiX COCTOSIHUIA IPOIIECCOB THOEIH -
Pa3MHOXeHUs1, HanOoJiee BEPOATHOTO COCTOSIHUSI TIPOLiecce TMOeNy - Pa3MHOKEHHUS, M APYTHX XapaKTepuCTUK. BeraucieHue
XapaKTePUCTUK HEKOTOPHIX KOHKPETHBIX MPOIIECCOB THOEH - pasMHOXeHus1. OObsICHEHNe HaJIM4Ksl B3pbIBA.

Tema 9. Pa3zpa60oTka KOHKPETHBIX IPHMEPOB U3 HAYKH H TeXHHUKH

INpakTHyecKye NpUIIOKEeHHs MaTEMaTUYECKOH MOJEH XUIHUK-KepTBa KpaTkas uCTOpusi BOSHUKHOBEHH [IPOLIECCOB TMOEH
- pasmHOXeHus. CHCTeMBl 00CTy)KUBAaHUS C HEOTPAHMYEHHOHN O4Yepe/iblo ( MaTeMaTH4YecKre MOJIeIM TOTOKa IOCTYMAIOIMX Ha
00CIy)XMBaHHe 3asIBOK U MOTOKA 0OCITYKEHHbIX 3a5BOK) CHCTEMBI ¢ yOIMPOBAaHUAMHU, BBIYMCIICHHS UX XapaKTEPUCTHK

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaOMMXCs 10
JUCHANINHE (MO/IYyJII0)

CamocrosTesbHas padoTa 00yJaIOIIMXCs BEITIOIHAETCS MO 33AAHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeMoCPeACTBEHHOro yyactust. CamocTosiTesIbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO Pa0oTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMs camocTosTeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a1aHM s, HallpaBJIeHHble Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUTIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PErIaMEHTUPYETCSA HOPMATUBHBIMU JOKYMEHTAMMU,
y‘-Ie6H0-MeTO,HH‘IeCKOﬁ HHTepaTypoﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYasd:

IMopsnok opraHU3anMK U OCYIIECTBIEHUs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM CelMaIuTeTa, POorpaMMaM MarkuCTpaTyphl (YTBEpKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparnuiu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOTHI CTY/ICHTOB BHICIIVX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBosmkcKmii)
(penepaspubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka efepaabHOro rocy1apcTBEHHOIO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHUS BBICLIIETO
nipodpeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblid yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTH Kazanckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢one o11leHOYHBIX CPENICTB COAEPKUTCS cieayoias HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILIUHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCaHue MopsAKa IPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUS IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISEMbIC K ISHCTBUSIM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUYHBIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkernun 1 K mporpaMMe TUCIUTILTHHBL (MOIYITIO).

SAEKTPOHHBH
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7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe TUCIUIUIMHBL (MOJIYJIs) TIPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIOTIOJIHUTEIIbHON y4eOHOM mTepatypsl. JIntepatypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY noroBopos ¢
[PaBOOOJIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCoNb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25

9K3EeMILIIPA) KaXKA0T0O U3 U3/IaHNi OCHOBHOM JINTepaTypsl 1 He MeHee 0,25 3K3eMIuIsipa AOTOTHUTEIHON JINTEpaTyphl Ha
Ka)k10ro 00y4JaloIerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLHIUIMHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyel mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTe sIMU JIEKTPOHHBIX M3/IaHWI U TPY N3MEHEHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANUMOHHOI ceTH ""IHTepHeT'', HE00XO0AMMBIX JIIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

KoHIemnmm coBpeMeHHOro ecTecTBo3HaHus1: Y yebHoe rmocodue - http://znanium.com/bookread.php?book=193697

Martemarudeckue Mojienu - http://www.intuit.ru/department/calculate/intromathmodel/

MatemaTi4eckoe 1 KOMITBIOTEpPHOE MOJISIMPOBaHUe (DyHIAMEHTAIBHBIX OOBEKTOB U SIBJICHUH -
http://libweb.ksu.ru/ebooks/05-IMM/05_120_000443.pdf

OcHoBBI HH(OPMATU3AIUKI U MAaTEeMaTUUYECKOro MojieiMpoBanus - http://znanium.com/bookread.php?book=184099

OcHOBBI TH(OPMATH3ALWH 1 MaTEMaTUYECKOTO MOJICJIMPOBAHMS SKOJIOTHIECKUX CHCTEM -
http://znanium.com/bookread.php?book=184099

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILINHBI (MO TyJis1)

TesibHast paboTa

Bujg pador MeToanueckue peKoMeHIamnu
nadoparophsie | [Tpu BbITOIHEHUHN TA0OPATOPHBIX PABOT HEOOXOUMO HCIIOIB30BaTh TEOPETUUECKUI MATEPUaJ, Ie/IaTh CChUIKU Ha
paboTh COOTBETCTBYIOIIME TEOPEMBI, CBOUCTBA, (hopMyJIBl 1 TIp. Pelnienune 3aqad u3naraeTcst mogpoOoHO U COOCPKUT
HEoOXOJUMbIe TOSICHUTEIIbHBIE CChUTKU. Tekyiiue 3a1anust Ha 1abopaTtopHbie paboThl BBIAIOTCS KAKIYIO HEEIIO
Ha MPaKTUIECKOM 3aHATHH. VIHIMBUIyaIbHBIE JOMAITHUE 3aJaHUsI BBIIAIOTCS HA MPAKTUIECKUX 3aHATHIX B
Havase N3y4IeHUsI COOTBETCTBYIONIHX TEM.
€caMOCTOSsI- M3ydeHne TaHHOTO Kypca MpelyCMaTPUBAeT CUCTEMATUIECKYI0 CAMOCTOSTEIbHYIO PaboTy CTYyICHTOB HaJ

TEOPETUUECKUM MATEPUATIOM, TEKCTAMH PEKOMEHIOBAHHBIX YYeOHMKOB U YUeOHbIX TIOCOOMI; pa3BUTHE HABBIKOB
CaMOKOHTPOJIs1, CIIOCOOCTBYIONIMX MHTEHCU(UKAIMK y4eOHoro npotecca. CTyaeHTaM ClieqyeT CTPEMHUThCS K
AKTUBU3aAlINHU 3HAHUI HA 3aHATUIX 110 APYTr'UM €CTECTBEHHO-HAYYHBIM JUCHUITIMHAM, CBA3aHHBIM C JaHHBIM
KypcoM. OCHOBHOH LIeJIbI0 CAMOCTOATEIIbHBIX 3aHATHIA 10 JAHHOMY KYpCY SIBJISIETCS YIIyOJIeHHOE U3ydYeHre
OCHOBHBIX ITPUHIIUIIOB MMOCTPOCHUSA HpI/l6J'[I/l)KCHHbIX CXEM, KOTOPBIE UCIIOJIL3YIOTCA IPU alllIpOKCUMallA
T'PaHUYHBIX 33724 1151 AU depeHIMaTbHbIX YPaBHEHUI 1 MHTETrpaIbHBIX ypaBHEeHuil. I1pu moarotoke k
KaXK/I0MY 3aHSTHIO HEOOXOJUMO 00paTUThCs K yueOHOMY nocobuio. Heo6XoanMo Takke U3yuuTh JIMTepaTypy u
UHTEPHET-UCTOYHUKH 110 TAHHOW TeMe, YTOOB! YTOUHUTh OMpe/ie/icHus], (POPMYIMPOBKHM OCHOBHBIX PE3yJIbTaTOB,
HaWTH aHAJIOTH PelllaeMbIM 3a1a4aM U BHIIOJIHSEMBIM yIipaxHeHusM. [Ipu pabore ¢ mpumepamu HEOOXOAUMO
CTPEMUTHCA HE TOJILKO K Y3HABAHUIO AJITOPUTMaA PEIICHUA Ka)KHOI‘/Jl KOHerTHOﬁ 3aJa4U, HO U K IIOHUMaHUIO LIEJIN
ero ynorpeOJieH!sI B JaHHOM KOHTEKCTe, (DyHKIMOHAIBHOM HArpy3Ku, KOTOPOU JaHHbIN MpUMep 001a1aeT.
CamocrosiTenbHas padoTa 1o U3yYeHHUIo Kypca npe/roiaraeT BHeayIMTOPHYI0 paboTy. DTaribl BBITOJHEHHS
caMocTosITeNIbHBIX padoT: 1. [IpocMoTp yueOHOro mocodust 1 peKOMEHIyeMOM JIMTEPaTyphl 10 TeMe 3aaHus. 2.
CocraBiieHue pe3ioMe MPOYNTAHHOM IJIaBbl COOTBETCTBYIOLIETO pasjesia peKOMEH/IyeMOro TeOpeTHYECKOro
UCTOYHMKA WK y4eOHMKa. 3. BrinmonHeHre 3a1aHui 110 TeMe U MX KOMMEHTHPOBaHHE.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT IIpu moATOTOBKE K 3a4eTy 00yJanIeMyCsl peKOMEH/TyeTCsl COCTABUTD TUIaH MPOIlecca MOArOTOBKY, BKITIOYAIOIIEH
U3yUYeHUe, MOBTOPEHUE, CHCTEMATH3AINI, JIOTHIECKYI0 00pad0TKY MaTepuaia, aHau3 MOJTyIeHHOH
vH(pOpMAIUeH ¢ BHISIBIEHHEM BO3MOKHBIX CJIC/ICTBUI M HESIBHBIX CBOWCTB OOBEKTOB, COCTABJICHHEM CITUCKA
BO3MOXHBIX JJOMOJHUTEIbHBIX BOMPOCOB U 3a/IaHUIA, TOJTOTOBKY K BBIIIOJIHEHUIO MPAKTUYECKUX 33/4a4 [0 TeMaM
TIACHUTUIAHBL.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO mnponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.

MynbTuMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXcst HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHMUEC KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYILIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe TPOrPaMMHBIX CPE/ICTB, 00eCIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBHIKOB M YMEHHH, (DOPMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPaTOPHU M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH IS Iepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernofaBaTesieM, B TOM YHc/ie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboOTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3altun (pOpM TEKYHIETro U NpoOMeEKYyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIoIMMCsl MHBIUIOM WM JIMLIOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm rpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIbHOCTH UX CAAYM:

- IPOJIOJKUTENIPHOCTH C/IAYM 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popMme, - He
6osiee ueM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHoM 110 Harpasienuio 01.03.04
"TlpukiagHas Marematuka" u npopumo noaroroku "[IpuknaaHas MaTemaTika'.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./1B.08.01 Mamemamuueckue modenu 2ubenu-pasmHONCeHUs.

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1.WrnateeB 10.I". MatemaTtiyeckoe M KOMIBIOTEPHOE MOAETHPOBaHUe (DyHIAMEHTAIBHBIX OOBEKTOB U SIBJICHHUI B CUCTEME
KOMIIBIOTEPHOU MaTeMaTHKU Maple: [JleKiuu TS KO 10 MaTeMaTrdeckomy mozempoBanuio] / 0. I'. rnateeB; Kazan.
(ITpusomk.) denep. yH-T, IH-T MaTemaTuku n Mexanuku um. H. U. Jlo6auesckoro. - Kazans: Kazanckuii yausepcuter, 2014. -
297 c.

2 UrnarbeB 0. I'. Marematyeckoe 1 KOMITBIOTEpPHOE MOJEIUPOBaHKE (PYHIAMEHTAIbHBIX OOBEKTOB U SIBJICHHUI B CHCTEME
KoMIbloTepHON MateMaTuky Maple [Tekct: anekTpoHHBII pecypc] : [JIeKuuu AJ1s1 HIKOJBI [0 MaTEMaTHIeCKOMY
moaemposanuio] / 0. I'. rnatees ; Kazan. (IlpuBosk.) denep. yH-tet, MH-T MaTeMaTrku U MexaHuku um. H. 1.
JlobaueBckoro .- Dnektponnsie ganHbie (1 dain: 19,09 M6) .- (Kazans : Kazanckuit pepepanbHbiil yHusepeurert, 2014) .-
3ari. ¢ akpana .- [Ind 8-ro, 9-ro u 10-ro cemectpos .- Pexxum gocryna: oTkpbITeiil. OpuruHan konuu: MateMaTudeckoe u
KOMITBIOTEPHOE MOJIeIMpoBaHKe (byHIaMEHTaJIbHBIX OOBEKTOB U SIBJIICHUI B CUCTEMe KOMITBIOTEPHOM MaTeMaTuku Maple :
[1exumy uid mKoJsl no MaremartuueckoMy mogaenupoBanuo] / 0. I'. Urnatees .- Kasans : Kazanckuii yausepcuret, 2014 . -
297 c. URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_120_000443.pdf

3.MemaskuH B. T1. OcHOBH HH(pOPMATH3AINUY U MATEMATHIECKOTO MOJIEIMPOBAHUS IKOJIOTUIECKUX CHUCTEM : y4el. mocooue /
B.I1. Memankun, O.B. Byrycos, A.I'. 'nayk. - M. : UHOPA-M, 2017. - 357 c. - (Beiciee o6pa3oBanue). - Peskxnm gocryna:
http://znanium.com/catalog/product/560753

JonoJHuTeJbHASI JUTEpaTypa:

1.Camapckuii, A.A. MatemaTnueckoe mofenuposanue: Maeu. Metoasl. [Ipumepsl [DnekTpoHHBI pecype] : MoHorpadus / A.A.
Camapckuii, A.I1. MuxaiiinoB. -DnekTpoH. aaH. - Mocksa : ®uzmatiut, 2005. - 320 c. - Pexum goctymna:
https://e.lanbook.com/book/59285

2. KoHIenuu coBpeMeHHOro ectecTBo3Hanus: YuyeOuuk / .. Py3aBuH. - 3-¢ usn., crepeorur. - M.: HUI] UH®PA-M, 2014.
- 271 c. - (Beiciiee oopaszoBanue: bakanaspuat). ISBN 978-5-16-004924-3 - Pexum gocrtyma:
http://znanium.com/catalog/product/454162
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./1B.08.01 Mamemamuueckue modenu 2ubenu-pasmHONCeHUs.

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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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