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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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IIporpamMmy mucimIuHbL pa3padorain(a)(u): gomeHT, K.H. Aupk 1.B. (Kadenpa odmieit ¢puzuku, Otaenenve puznkn),
i.yatzyk@gmail.com

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;

VK-1 CriocoOeH OCYIIECTBIIATh TOUCK, KPUTHUYECKUH aHATN3 1 CUHTE3 MH(OPMAIUK, TIPUMEHSITh
CHICTEMHBII TIO/IXO[] [JIs1 PEellIeH sI TOCTaBJIEHHbIX 33/1a4

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:
KJIACCHUYECKYI0 MEXaHUKY, SJIEKTPHUECTBO U MAarHETHU3M, BOJTHBI

HokeH yMeTh:

MIPUMEHATD OOIIMe 3aKOHBI (PM3UKY VIS pelleHns] KOHKPETHBIX 3a4a4 (PU3UKM M Ha MEXKANCLIUIUIMHAPHBIX IPaHUIAX
(uzuky ¢ npyrumm 0671acTSIMU 3HAHUH.

IloJoKeH BIIafieTh:

HaBBIKAMM CTPOUTh MaTEMAaTUYECKUE MOJIEIIN MTPOCTEHIINX (PU3MUECKHX SBISHUI U UCTIONB30BATD I U3yYEeHHs STHX
MoJieJiel JOCTYIHBIN UM MaTeMaTHUeCKUi anmapar.

IIOJ'I)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

MPUMEHUTL CBOU 3HAHUW A, ITOJIYUYECHHBIC B IIPOLIECCE N3YUYCHHNA PA31€JI0OB (1)I/I3I/IKI/I, JJIA HpO(i)ECCHOHa.HLHOﬁ JCATCJIBHOCTH

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JannHas quciuIuivHa (MoayJib) BKodeHa B paszjen "b1.B.01 ucuumiunsl (MoayM)" OCHOBHOM NPOohecCHOHANIbHON
obpazoBarenbHO nporpammsl 09.03.04 "TIporpammHast nxxeHepust (Pa3paboTunk UCKYCCTBEHHOTO MHTEIUIEKTA U
KOTHUTHMBHBIX ccTeM)" u otHocuTes K yacti OITOIT BO, (hopmupyemoit yuacTHUKaMu 00pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX C YKa3aHHEeM KOJNYeCTBA YacoB, BbIJeJeHHbIX Ha

KOHTAKTHYIO Pa00Ty 00y4aloImuxcsi ¢ Npeno/jaBpareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITEJLHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3aueTHbIX (bie) enuHuIl(bl) Ha 144 yaca(oB).

KonrtaktHas padora - 24 yaca(oB), B TOM YHCJIe JIeKIUK - 12 yaca(oB), mpakTHYeCcKue 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrostenbHas padota - 120 yaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIVNHBL: 3a4Y€T BO 2 ceMecCTpe.

4. Conep:xaHue AVCHHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6GOThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yacsl KOHTAKTHOI pa6oThl, Camo-

HX TPYA0EMKOCTh (B 4acax) CTOSI-

N Pazean! qucuumimnnbt / Ce- Texmun,Vlexnun|lIpaxTu-[IIpakTu-JIadopa-UIaopa-| TeJIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | YecKHe [TOpHBIe |TOpHbIe| Has
¢opme BanasTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | cdopme | Bcero | copme | OoTa
1. |Tema 1. OcHOBBI KHUHEMATUKH 2 1 0 1 0 0 0 10
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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
2. |Tema 2. OCHOBHOE ypaBHEHUE AUHAMUKU 2 1 0 1 0 0 0 10
3. |Tema 3. 3akOH COXpaHEHHS UMITYJIbCA 2 1 0 1 0 0 0 10
4. [Tema 4. 3akoH cOXpaHeHUsI SHEPTUU 2 1 0 1 0 0 0 10
5 Tema 5. 3akOH cOXpaHEHUsI MOMEHTA UMITYJIbCa 2 1 0 1 0 0 0 10
6. [Tema 6. DnekTpuYecKoe Moye B BaKyymMe 2 1 0 1 0 0 0 10
7 Tema 7. TIOCTOSIHHBIN 2JIEKTPUYECKUI TOK 2 1 0 1 0 0 0 10
8. |Tema 8. MarauTHOe 1oJjie B BaKyyMe 2 1 0 1 0 0 0 10
9. (Tema 9. DnexTpoMarHuTHasA UHAYKLMA 2 1 0 1 0 0 0 10
10.|Tema 10. Yrpyrue BoJHBI 2 1 0 1 0 0 0 10
11.|Tema 11. DeKTpOMarHUTHbIE BOJIHBI 2 2 0 2 0 0 0 20
Toro 12 0 12 0 0 0 120

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. OcHOBBI KHHEMaTHKH

Haetcs orpenienieHue pajauyca BeKTopa, epeMelieHus JJisi MaTepUuaibHOU TOUKU. BBOAUTCS MOHATHSI CKOPOCTH, YCKOPEHUSI
JUTsl MaTepUajIbHOM ToukU. PaccmarpuBaercsi oTHOCUTeNbHOE IBMKeHue. CucTeMbl OTcueTa. BBOAATCS MOHSTHS aKCUATIbHOTO
BEKTOpA, YIJIOBBIX BEJIMUUH: YIJIOBask CKOPOCTh U YIJI0Boe ycKopeHue. CBsI3b JIMHEHHBIX BEIMYMH U YIJI0BbIX. [IpeoOpazoBaHue
T"anunes.

Tema 2. OcHOBHO€ ypaBHEeHHE JUHAMUKHU

[punHumn nHeprmu. MHepimansHble 1 HeMHepIUalbHbIe CUCTeMBI oTcueTa. B3anmonericteue tei. [lepsbiii 3akoH HbloToHa.
Cuia. Macca. YpaBHeHue IBMKEHUS] MaTepUasibHOW TOUKH. [IpuHimn otHocutensHocTH ["amnest. Bropoii 3akoH HeloToHa.
Tpertnii 3akoH Heiotona. Cuna nnepuuu. IIposiBneHus cul MHEpIUH B 3¢MHOM BpallaloIeiicsl CUCTeMe OTCYeTa.

Tema 3. 3aK0H cOXpaHeHHSI HMITYJIbCa

BBoaATCS NOHATUY: UMITYJIbC MaTEPUAIBHOM TOYKH U UMITYJIbC CUCTeMbl ToUeK. O 3aKkoHax coxpaHeHus. OnpeneneHre
3aMKHYTOM CUCTEMBI. 3aKOH COXpaHeHUs umityJibca. OnpeneneHue neHTp macc. CKOpOCThb IIEHTpa Macc. Y paBHEHUE BUKEHUS
neHTpa macc. Pa3bop 3agau ¢ npumeHeHreM LieHTpa Macc. 11 - cucrema. [IBrxkeHue Tesa nepeMeHHOR Macchl.

Tema 4. 3aK0H coOXpaHeHHsI YHEPruu

Pa6ora 1 momuocTh. HaxoxaeHne paboTsl yIpyrux, FpaBUTAMOHHBIX CHJI U pa0OThl OTHOPOJHOW CHIIBI TSKECTH.
Koncepsarushble cuibl. [1ose nenrpanbnbix cuil. [loTeHumanpHas sueprusa. Mexanuueckas SHEprusi YaCTULB B I0JIE.
[NorennmanbHas sHeprusi cucTeMbl. JuccunaTuBHble CHIbl. PaboTa TruccunaTBHBIX CHJI. 3aKOH COXPaHEHUsT MEXaHUYeCKOH
SHEPIUU CUCTEMBI.

Tema 5. 3akoH coxpaHeHHsI MOMEHTa NMITYJIbCa

PaCCManI/IBaCTCﬂ YPaBHEHUE OBUXKEHUE JId BpAILICHUA TBEPAOI'O T€la BOKPYT HCHOI[BH)I(HOﬁ OCH. BBO)Z[HTC?[ MOHATHUA MOMCEHT
MIMITYJIbCA U MOMEHT CHJIBL. 3aKOHBI COXPaHEeHHs MOMeHTa MMITyJibca. COOCTBEHHBIN MOMEHT UMITyJIbca. JJMHAMUKa TBEPAOro
tena. Jlaetcs onpenenenne MoMeHTa nHepiun. Teopema IlIteitHepa. Kunetnueckas sHeprus Bparmaiolierocs tena.

Tema 6. DaekTpuyecKoe moJje B BaKyyme

Bzaumogeiicteue 3apsanoB. 3akoH Kynona. Cucremsl enununl. Parpionam3oBaHHas 3anuch (GopMyIl. DIIEKTPUIECKOE TOJe.
Hanpsoxensocts nosist. Cynepniosurus nosieit. Ione nunosns. JInany HanpskeHHOCTH. [I0TOK BEKTOpa HAIIPSIKEHHOCTH.
Teopema I"aycca. Pabora cun anektpocrarudeckoro noist. [Torenimain. CBsi3b Meky, HAMPSIKEHHOCTBIO SJIEKTPUUECKOTO OIS
U MOTEHIIMAJIOM. DKBUIIOTEHIIMAJIbHbIE TOBEPXHOCTH.

Tema 7. IlocTOSIHHBII dJeKTPUYECKHIT TOK

Anextprueckuid ToK. Ciita Toka. DnekTpoaBmKymias ciia. Hanpsokenne. 3akon Oma. CollpoTrBiIeHHE IPOBOAHUKOB.
VenpHoe CONPOTUBIIHHE, KaK XapaKTepUCTHKa BenlecTBa. 3akoH xoyins - Jlenna. 3akoH OMa 111 HEOQHOPOJHOTO yJacTKa
nenu. Pa3seTsiennsie nienu. [IpaBuna Kupxrodga. KoagduuumeHT mone3Horo qedcTBrst ICTOYHUKA TOKA.

Tema 8. MarHuTHoOe€ MoJ€ B BAKyyMe
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Crpanuna 4 u3 10. Il YH



Iporpamma muciuruiunel "®uszuka'; 09.03.04 "IIporpammuas nHxeHepus”.

MaruutHoe nosie. Bektop marautHor unaykimu. Iose nemxkyierocs 3apsiaa. 3akod buo - Casapa - Jlarutaca. Cuna Jlopenua,
Cuia Amrniepa. [Tosst npsimoro u KpyroBoro TokoB. Pabora, coBepiiaemast ipy IepeMeIeH|y TOKa B MarHUTHOM TIOJIE.
JuBepreHnums ¥ potop MarHuTHoro moJsi. ITone coneHonaa u Topouna. TeopeMsl 0 HMPKYISALMKA BEKTOpa MarHUTHOM
VH]TyKIIWY.

Tema 9. DjieKTpOMarHuTHASK HHIYKIUSA

SIBnieHMe 31eKTPOMarHTHON MHAYKIMK. MHAYKIIMOHHBIN TOK. DJIEKTPOABIKYIIAsH CUla MHIYKIMHU. [ToTHBIA MarHUTHBIRA
MOTOK. MeTozpl u3MepeHust MarHuTHO# uHaykuuu. Toku Pyko (BuxpeBble TOKK). CKuH - adpekT. JBneHne caMOnHIyKIHK.

Tok npy 3aMbIKaHUY M PA3MBIKAHUHM [IENIM. DHEPrUsi MAarHUTHOTO 1oJ1s1. B3auMHast uaykumst. Pabora nepemarHudeHust
(peppomarueTuka.

Tema 10. Ynpyrue BoJHbI

Pacnipoctpanenue BoJIH B ynpyroii cpesie. Y paBHeHUe INIOCKOR U c(hepruuecKoll BOJIH. Y paBHEHUE IJIOCKON BOJIHbI,
PpacrnpocTpaHsIoOIIEcs B IPOU3BOJILHOM HarlpaBieHnH. BosHoBoil ypaBHeHre. CKOpOCTb YIIPYTHX BOJIH B TBEP/IOH Cpejie.
SHeprus ynpyroi BoiHbl. Crostune BosHbl. Kosnebanus crpynsl. 3Byk. CKopocTh 3ByKa B razax. dddekt dormiepa mis
3BYKOBOW BOJIHBI.

Tema 11. DieKTpOMarHuTHbIe BOJHBI

BosHOBOE ypaBHEeHUe 1151 9JIEKTPOMarHUTHOrO NoJisl. Y paBHeHUs MakcBesta. [nockas a/eKkTpoMarHuTHas! BOJIHA.
SKcHepuMeHTaIbHOE UCCIIeJOBAHUE JIEKTPOMAarHUTHBIX BOJIH (OmbIT ['epria). DHeprus 2JeKTpOMarHuTHEIX BOJIH. Bekrop
[o#uTrHra. UMITy/IbC 97IEKTPOMarHUTHOTO 1OJIs1. [Jrosb. DiaeMeHTapHblil aunolb. BorHoBast 3oHa qunosst. M3nyyeHne
JITIONSL.

5. IlepeyeHb y4eOHO-METOAUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4YaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HernocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTeNibHasl paboTa 00yYaloIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOCGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThl. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMEC YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAIIPABJCHHbIC HAa 3aKpEeIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkuCTpaTyphl (YTBEp:KIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHNiT"

VYcraB ¢eaepalbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IlpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro oopazoBanus "Kazanckuii (IIpuBomkckuii) eiepaibHbIA YHUBEPCUTET"

JlokanbHble HopMaTHBHBIE aKThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

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

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAITPAaBJIEHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTalllH.

B (oHzae o11eHOUHBIX CPEACTB COAEPKUTCS ClleAyoliasi MHpOopMarus:

- COOTBETCTBHME KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLIUILIMHE (MOYJI0);

- KpUTepUU olieHUBaHUs1 c(hOPMUPOBAHHOCTU KOMIIETEHIIUIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUILTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeyPbl OLIEHUBAHUS /151 KaXKJI0TO OLIEHOUYHOTO CPEACTBA;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLECHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}omnxc;1, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMme JUCHUILTHHBL (MOYJITIO).
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7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOIYJISI) TIpEIIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! uTepaTypsl. JlutepaTtypa
MOKeET OBbITh IOCTYITHA OOYJAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yvaromnpecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C MPaBWJIaMH 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI000H TOYKM NPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTEIBHOMN TUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi U3 Yucia JiMl, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M AOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JI/IsI OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIs), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi noroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KoMIUTeKToBaHus ¢oHoB Hayunoit 6momiorexkun KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

HuTtepHeT-nopran odpazoBaresibHbIX pecypcoB KOV - http://www.kfu-elearning.ru/
UnrepHer-nopran odpasoBarelbHbX pecypcoB MI'Y - https://teach-in.ru/
NurtepHer-nopran odpaszoBatenbHbix pecypcoB MOTU - https://old.mipt.ru/online/#search.php?embedded=1

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHHIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuyecKre peKoMeHIanun

JeKLMH B xone eKIMOHHBIX 3aHATUI BECTH KOHCIIEKTUPOBaHKUe y4eOHOro Mateprana. OOpaiath BHUMaHUE Ha
KaTeropud, (popMyIMpoBKY, PACKPHIBAIOIINE COAEPKAHUE TeX WIM MHBIX SBJIEHUH U IPOLIECCOB, HAyYHBIE
BBIBOJbI M PAKTUYECKUE PEKOMEHIALNH, TTOJIOKUTENbHBIN ONBIT B OPATOPCKOM UCKyccTBe. KenatenpHo
OCTaBUTb B Pa0OYMX KOHCIIEKTaX MOJIs, HA KOTOPBIX AeIaTh IIOMETKH U3 PEKOMEHA0BAHHOM JIMTEPATY B,
JOTIOJHAIONIME MaTeprall NPOCTyLIAHHOM JIEKLUH, a TAKKe MOAYEPKUBAIOIIIE 0COOYI0 BaXKHOCTb TEX MJIM MHbIX
TEOPETUYECKUX MOTOKEHUH. 3a1aBaTh [TPENOAABATENIO0 YTOYHSIOIIE BOIIPOCH C LIEJIbIO YSICHEHHSI TEOPETUUECKHUX
TIOJIOKEHUH, pa3pelleHns CIOPHBIX CUTYalui.

npakTryeckue | JlJaboparopHsle pabOTHI COCTOSIT MX ABYX YacTei:

3aHATUA 1. DkcnepumeHTaIbHAA YaCThb
2. Onucanue DKcrnepuMeHTa (TEOPETUUYECKAS YacTh).
HUcxons u3 3T0r0, peKOMEH/LyeTCs1 Tepe]] MPOBeJeHNEM SKCIIEPUMEHTA BHUMATEIbHO N3yUUTh TEOPETHUYECKYIO
YacTh U 3HATH OIpejiesieHus U (pu3MuecKre 3aKOoHbI. Tak ke 3HaTh 1esb SKcrepumenTa. [Ipu HermocpeiIcTBeHHOM
M3MEpPEeHNH BHUMATEIbHO OTHECTHCh K 3HAYSHHUSM U 3aBUCHMOCTSIM, TpeOyeMbIM B 1a00paTOpHON padorte.
CoOOTBETCTBYIOT JIM OHU OKMJAEMOMY U LU KCTIEPUMEHTA.
Ipu odopmienny 1abopaTopHOIl paboTe MPUIEPKUBATHCS CIIEAYIOIEH CXeMBI:
1. BBenieHHe, IJie JOJDKHO OBITh Ha3BaHWE paOOTH U 1IeJTb, a TaKke padodast (hopMyJIa, eClii TAKOBasi UMEeTCsl.
2. OcHOBHasI 4acTh, 3HAYEHUSI JOJDKHBI OBITh 3aHECEHBI B TAOJMILY U TIOCTPOEHBI IPachuKH.
3. BelBOJ, KOTOPBIH OTpaXkaeT CyTh NMPOJIeJaHHOH paboTHI.

CaMOCTOsI- Ipu camocTOATEbHOI paboTe CTYIAEHT JIOJKEH MPUIEPKUBATHCS CIIEAYIONIMX IPABWIL:
TenbHas padota | 1. BHUMaTE bHO MTPOYMTATh PEKOMEH/IyEMYIO JIEKTOPOM JIUTEPATYPY.
2. CocTaBuTh IUIAH JIOKJIAJA 110 BOIIPOCAM PEKOMEHIyeMble JIJIsl OCBOSHHUsI MaTepHaa.
3. CocTaBUTh KOHCIIEKT, KOTOPBIA JOJIKEH BKJIIOYATh B cebsl orpeiesieHus: (PU3MUYECKUX BEJIMYMH, TEOPEMbI U
BBIBOJIbI OCHOBHBIX (DOpMYJI.

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu
3a4YeT HpI/I HU3y4YCHUU NUCHUTIINHDBI '(I)I/I3I/IKa' CTYACHTBI JOJUKHBI YICIATH 0CO6OC BHUMAaHHE:
- ONpeJeIeHUsIM;
- 3aKOHaM;
- TeopeMam.

Hcrnonb3yst 3HaHWMS, TTOTyYeHHbIE TPY U3YUEHUH AUCUMIUIMHBL 'PHU3KKa’ CTYACHTHI JOJDKHBI HAYYUTHCS:
- (hopmynupoBaTh (pU3MUYECKYIO TIPOOIIEMY;

- HAXO/IUTh Pa3JIMYHblE BAPUAHTHI PEIeHHs (PU3MUECKON 3a]auH;

- aHAJIM3UPOBATh IOJIyYeHHBIH Pe3yIbTaT.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb POrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMMe TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

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

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacneyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHSL.
Crenyanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O0€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXCsl BOCIPUHUMATD OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTydYaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPE/ICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMY, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaresieM, B TOM 4Kciie BEOUHapOB, KOTOPhIe MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXXHOCTbIO B3aUMOJIEIICTBUS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAAMA U 3aIUTHl BHITOJTHEHHBIX Pa0OT, IPOBEJCHUS TPSHUHIOB,
OpraHM3aIy KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOIMH sl OpraHnu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, TPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboTHl - He Oosiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussmMu PI'OC BO u yueO6HbIM 1u1aHoM 1o Harpasienuio 09.03.04
"TIporpammHast MHXeHepHs'" ¥ IPOMUITI0 TOArOTOBKY "Pa3paboTUMK MCKYCCTBEHHOTO MHTEIIEKTa M KOTHUTHBHBIX CHCTEM .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.01 ®usuka

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

Hanpagsnenue noarorosku: 09.03.04 - IIporpammuasi UHXeHepUs

IMpocuib noaroroBky: PazpaboTynK UCKYCCTBEHHOIO MHTEIEKTA U KOTHUTUBHBIX CUCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Tunckuit, A. A. Pusuka : yueOnuk / A. A. Iunckui, . FO. I'pakoBckuit ; mox o6, pex. 0. M. quka, H. C. ITypsimeBoi. -
4-e uzn., uctp. - Mocksa : POPYM : UHDPA-M, 2023. - 560 c. - (CpenHee npodeccroransHoe oopazoBanue). - ISBN
978-5-00091-739-8. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1968777 (nata oOpauieHus:
29.01.2024). - Pexum goctyna: o NOAMHCKE.

2. Hukepog, B. A. ®usuka 1715 By30B. MexaHuka 1 MoJieKyJisipHasi pusuka : yueOHuk / B. A. Hukepos. - Mocksa : [JaiikoB u
K, 2021. - 136 c. - ISBN 978-5-394-00691-3. - Tekcrt : anexTpoHHsIid. - URL: https://znanium.com/catalog/product/2085551
(mata oopamenus: 29.01.2024). - Pexxum ocTyma: 1Mo MmoivcKe.

3. Kann, K. B. Kypc o6meit ¢pusmkn : yueonoe nocodue / K. b. Kann. - Mocksa : KYPC : UTHOPA-M, 2022. - 368 c. - ISBN
978-5-905554-47-6. - Tekcr : anexTpoHHsIi. - URL: https://znanium.com/catalog/product/1094750 (aaTa obparueHus:
29.01.2024). - Pexum goctyna: o NOJMUCKE.

lonoJHATEILHAS JUTEpPATYypa:

1. Cagenbes, U. B. Kypc o0ieii pusnku : yuedGHOe rocodue [yist By30B : B 5 Tomax / U. B. CaBeinbeB. - 7-e u3j., cTep. -
Canxkr-IlerepOypr : Jlanp, 2022 - Tom 1 : Mexanuka - 2022. - 340 c. - ISBN 978-5-8114-9196-4. - TekcT : 3neKTpOHHBIH //
Jlans : a1ekTpoHHO-OMOMOTeuHas cucrema. - URL: https://e.lanbook.com/book/187811 (nata obpamenus: 29.01.2024). -
Pexum moctyna: st aBTOpuU3. MOIb30BaTENeH.

2. Casenpes, U. B. Kypc obmeii ¢puznku. B 5 1. Tom 2. DneKTpriecTBO M MarHeTusM : yuebHoe rnocooue aist By3os / 1. B.
CagenbeB. - 6-¢ u3g., crep. - Cankr-IletepOypr : Jlanp, 2022. - 344 c. - ISBN 978-5-8114-9248-0. - TekcT : aneKTpoHHSBIH //
Jlans : a1eKTpoHHO-OMOMOTeuHas cucrema. - URL: https://e.lanbook.com/book/189298 (nata obpamenus: 29.01.2024). -
Pexum moctyna: ajst aBTOpu3. MoIb30BaTeNeH.

3. Cagenbes, 1. B. Kypc o0uieii ¢husuky : yueOHOe nocodue st By30B : B 5 Tomax / U. B. CaBelbeB. - 6-¢ u3n., crep. -
Cankr-IletepOypr : Jlanp, 2022 - Tom 3 : MonekynspHas ¢usruka 1 TepMoauHamuka - 2022. - 212 c. - ISBN
978-5-8114-9197-1. - Tekcrt : anexTpoHHSIH // JIaHb : 371eKTpOHHO-OMOIMoTeHas cuctema. - URL:
https://e.lanbook.com/book/187739 (nata obpamenus: 29.01.2024). - Pexxum JrocTymna: JUist aBTOPU3. TOJIb30BATEIIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.01 ®usuka

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

Hanpagsnenue nogrorosku: 09.03.04 - IIporpamMmuasi UHXeHepus

IMpocuib noaroroBky: PazpaboTunK UCKYCCTBEHHOIO MHTEUIEKTA U KOTHUTUBHBIX CUCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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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