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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Hensimu 1 3a1a4aMy OCBOEHUS TUCUUIUIMHBI «MeTo1bl MaTeMaTHYeCcKOi (pU3UKM» SBISIETCS 3HAKOMCTBO C OCHOBHBIMU THIIAMU
YpaBHEHHH MaTeMaTHIeCKOi HU3NKH, CIOCOOAMU OIYYEeHHUS STHX YPaBHEHUH, METOIAMH X PEIICHUSL.

Pe3yHI>TaTBI 06yquH;1 110 JUCOUILIMHE HAITPABJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. O6nagaer 6a30BBIMH 3HAHUSIMU, IIOJIyYEHHBIMU B 001aCTU (PU3UKYU U pao(PU3UKY.

OIIK-1.2. JIeMOHCTpHUpYET YMEHUE PeIlaTh 3a1aull, GopMyIUpyeMble B paMKax (GU3UKH U paJHOPU3UKY.

OITK-1.3. ViMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX IOHATHI, TEOPEM, 3aKOHOB (PM3HUKH U Paii OPH3UKH IS PEIICHUS 3a1a4
po¢eCCUOHANBHON AEATENIFHOCTH, B TOM YHCIIe B cepe Meaarorndeckoi JesiTeIbHOCTH.

2. MECTO JUCHMIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.18

2.1 TpeGoBaHusl K NPeBAPUTEIBLHON NOAT0TOBKE 00y4alOLIerocs:

MaremMaTHyecKuii aHaIu3

JuddepenimanbHpie ypaBHCHUS

Teopust GyHKIIMU KOMIUIEKCHOTO EPEMEHHOTO

Jluneitnas anrebpa

Teoperndeckas MexaHUKa

2.2 JIncuMnIuHbI U MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHUE JTAHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyIolIee:

TepmoamHaMuka

Crartuctiueckas pusnka

Ksanrosas Teopust

3. KOMIIETEHIIAY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJY.JIsT)

OIIK-1: Cnoco6en npuMeHSITH 6230BbIe 3HAHUSA B 00,1acTH GU3UKH H PaanoQU3UKH U HCIO0JIH30BAaTh UX B MPogeccHOHAILHOI
JIeATeJILHOCTH, B TOM YHCJIe B cpepe meraroruyeckoii 1esiTeJibHOCTH;

3HaTh:

ZlJ'I}I JAOCTHKCHUA OIIK-1.1: TECOPETUUICCKUE OCHOBBI, OCHOBHBIC IOHATUA, METOABI 1 MOICIN MaTeMaTHYeCKOU (l)I/I3I/IKI/I

YMeTh:

Juns noctmkenust OITK-1.2: ucnons30BaTh MaTeMaTH4YECKUH anmnapar Jisi OCBOCHHUS TEOPETUYECKUX OCHOB U MPAKTHYECKOTO
HCIIONb30BaHUS (PU3NUECKHX METOJIOB; HAXOIUTh PELICHUS: OOIIHe TSI OCHOBHBIX THITOB A (hepeHIIaNbHBIX YpaBHEHUMH C
YaCTHBIMH POHM3BOAHBIMU BTOPOTO MOpsiaKa, 3a1a4 Komu 11s ypaBHEHUi Mapabon4eckoro U THepOoIn4ecKoro THIIOB,
CMENIaHHBIX 3a1a4 ISl YpaBHEHHH MapaboIyeckoro u THIepOOIMIecKOro THIIOB B OTPAHMYEHHBIX 00JaCTsIX, BHEIIHUX H
BHYTPEHHUX KPaeBbIX 3a/1a4 JUJIs1 YPABHEHUH AJIITUITUYECKOTO TUIIA; YMETh 10Ka3bIBaTh H3y4yaeMble TEOPEMBI

Baagern:

Js noctikernus OINTK-1.3: HaBbIKaMH HCIIOTBb30BaHMSA MATEMaTHUECKOTO alMapaTa JUlsl penreHus GU3HIECKHX 3a4ad U ObITh
CIOCOOHBIM MEPEBECTU KOHKPETHYIO MPUKIIAJHYIO 331auy Ha A3bIK AuGepeHINaNbHbIX YPaBHEHHH ¢ YaCTHBIMU IIPOU3BOAHBIMH HIIH
HMHTETPAJIbHBIX YPABHEHUMN M ONIPEJENIUTD ITyTH €€ PELICHUS

B pe3yabTaTe 0cBOCHMS AUCHUIIIMHBI 00yYaOLIMiics 10/ KEeH

3.1|3narth:

3.1.1|reopeTnyeckre OCHOBBI, OCHOBHBIE TIOHSATHS, METOBI U MOJICITH MaTeMaTHYECKOH Qpu3uku

3.2|Ymern:

3.2.1|noHnMatsk, U3naraTh U KPUTHYECKU aHAIN3UPOBATH 0a30BYI0 HHPOPMALHUIO II0 MaTeMaTHYECKON (Qu3HKe, OTb30BAThHCS
TEOPETHYECKIMH OCHOBAMH, OCHOBHBIMH MOHATHAMH, METOJAMH M MOJETIIMH MaTEMAaTHICCKOH (YU3UKH

3.3|Baagern:
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crp. 4

331

(hU3UYECKUX METO/IOB

METOJAaMU MaTEMAaTUYCCKOI0 anrapara Juist OCBOCHUA TCOPECTUICCKUX OCHOB U MMPAKTUYCCKOI'0 NCIIOJIb30BaHNA

4. OFBEM JUCLUIIIMHBI (MOY.JIST)

O6Lwasn TpyooemMKocTb

43ET

Yacos 1o yueOHOMY IUIaHY :
B TOM HHCIIE :

ayAUTOPHBIC 3aHATHSA :
caMocTosTeNbHas paboTa :
9acoB Ha KOHTPOIIb
KOHTaKTHas pabora: 81,2

144
70 JK3aMEHEI 5
35,8
27

Bunp! koHTpONIs B cemecTpax:

HKP: 11,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHS /[ Kvpe
Pasnea 1. [IpuBeneHne kK KAHOHMYECKOMY BHY

1.1 Knaccugukarus ypaBHEHHH ¢ YaCTHBIMU TIPOU3BOJAHBIMU 2-TO MOPSIKA. 5 3 JI.1J12.1 J12.2 J12.3
IIpuBeneHne k KAHOHUYECKOMY BUJY YpPaBHEHHUH rUNIepO0InIecKoro, 013233 54 55
MapaboJIMIECKOro U AJUTHUITHYECKOTo Bua /JIek/

1.2 Knaccugukarus ypaBHEHHH ¢ YaCTHBIMU TIPOU3BOJAHBIMU 2-TO MOPSIKA. 5 2 JI.1J12.1 J12.2 J12.3
IIpuBeneHne k KAHOHUYECKOMY BUJY YpPaBHEHHUH rUIepOOINIecKoro, 013233 54 55
napaboJIMIecKOro U yutunTuieckoro suaa /Tlp/

1.3 Knaccugukarus ypaBHEHHH ¢ YaCTHBIMH POM3BOAHBIMHU 2-TO MOPSIKA. 5 4 JI.1J12.1 J12.2 J12.3
IIpuBeneHue k KAHOHUYECKOMY BUJY YpPaBHEHHH rUIepOOInIecKoro, 013233 54 55
napaboJIMIeCKOro U JUTUNTH4Yeckoro Buaa /Cp/

Pa3nen 2. O0uiee penieHue ypaBHeHUs
2.1 Oo6iee penienue ypaHenuit /JIex/ 5 4 JI.1J12.1 J12.2 J12.3
013233 35455
2.2 Oomee perienue ypaBHeHui /IIp/ 5 2 JI1.1J12.1 J12.2 J12.3
013233 54 55
2.3 Oomee penieHue ypasuenuii /Cp/ 5 4 JI1.1J12.1 J12.2 J12.3
013233 54 55
Pa3nea 3. Pemenne 3agaun Komm 1u1s1 BotHoBoro ypapuenusi. @opmyJia
Janam6epa u Ilyaccona

3.1 Pemenne 3anaun Kommu juis ypaBHEHUI TUNEepOONINYECKOTO THIIA METOIOM 5 6 JI1.1J12.1 J12.2 J12.3
xapakTtepuctuk. @opmyina Jlanambepa u [yaccona /Jlex/ 2152333435

3.2 Pemenne 3anaun Kommu Juis ypaBHEHUI TUNEepOONINYECKOTO THIIA METOIOM 5 2 JI1.1J12.1 J12.2 J12.3
xapakTepuctuk. @opmyina Jlanambepa u [Tyaccona /TIp/ 2152333435

3.3 Pemenne 3amaun Ko mist ypaBHeHU# runepOOIMIECKOro THIIA METOIOM 5 4 JIL.1J12.1 J12.2 J12.3
xapakrepuctik. @opmyna Janambepa u I[Tyaccona /Cp/ D1032933 52435
Paznen 4. Pemienne ypaBuenuii runep0osimyeckoro Tuna meroaom ®ypne

4.1 Pemenne ypaBHeHu# runepooanyeckoro Tuna Mmerogom Oypre /Jlex/ 5 7 JI1.1J12.1 J12.2 J12.3

015203235455

4.2 Pemenne ypaBHeHH# runepoonnueckoro Tumna MmerogoM dypee /Ip/ 5 4 JIT.1J12.1 J12.2 JI12.3

013233 54 55
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4.3 Pemenune ypaBHeHuit runepoonuueckoro Tuna merogom ®dypwe /Cp/ 4 JI1.1J12.1 J12.2 J12.3
0152333435
Pa3znen 5. Pemenue ypapHeHuii napa¢onueckoro tuna Mmeroaom dypne
5.1 Pemenune ypaBHenuit napadoauueckoro tuna MmerogoM Oypse /Jlex/ 15 JI1.1J12.1 J12.2 J12.3
01523335435
5.2 Pemenne ypasHenuit napadoauueckoro tuna merogom Oypse /Ilp/ 2 JI1.1J12.1 J12.2 J12.3
0152333435
5.3 Pemenue ypaBHenuit mapabonmueckoro tuna Metogom dypoe /Cp/ 4 JI.1J12.1 J12.2 J12.3
013233 54 35
Pazgen 6. Meton pa3aeneHus NepeMeHHbIX B YPABHEHHAX
IHITHYECKOr0 THIIA
6.1 Merop pa3neneHus nepeMeHHbIX s ypaBHeHu# Jlaruiaca u ITyaccona /JIex/ 5 JI1.1J12.1 J12.2 J12.3
0152032335455
6.2 Merton pa3neneHus epeMeHHBIX Ui ypaBHeHuit Jlamnaca u [Tyaccona /TIp/ 2 JI.1J12.1 J12.2 J12.3
013233 54 35
6.3 Merton pa3neneHus epeMEeHHBIX Ui ypaBHeHu#t Jlamnaca u [Tyaccona /Cp/ 4 JI.1J12.1 J12.2 J12.3
013233 54 35
Pa3nen 7. ®yukuus I'puna onepatopa Jlannaca
7.1 Oynkius ['puna onepatopa Jlamaca /Jlex/ 6 JI.1J12.1 J12.2 J12.3
013233 54 55
7.2 Oyukius ['puna onepatopa Jlamnaca /TIp/ 2 JIL.1J12.1 J12.2 J12.3
013233 54 55
7.3 Oyuxnus I'puna onepatopa Jlamaca /Cp/ 4 JI1.1J12.1 J12.2 J12.3
0152032335455
Pazgen 8. Meton noteHuua 0B
8.1 Merop noreHuuainos /Jlex/ 6 JI1.1J12.1 J12.2 J12.3
0152032335455
8.2 Meron norenuuanos /Tp/ 2 JI1.1J12.1 J12.2 J12.3
0152032335455
8.3 Metox norenuuanos /Cp/ 7.8 JI1.1J12.1 J12.2 J12.3
013233 354 55
Pa3nen 9. Unas konTakTHasi padoTa
9.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpoIb /VIKP/ 11,2 | JI1.1J12.1 J12.2 J12.3

01323354055

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLEHOYHBIX CPEICTB

KoHTpomsHbIE paboTh
Bomnpocs! k sx3ameny

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MAaTePHAJIbI /ISl TEKYLIeH aTTecTaluu

© ®I'bOY BO «Henl 'V»
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3amauun K NPaKTUYECKUM 3aHIATHUSAM U IPUMEPB BApUAHTOB KOHTPOJIBHBIX paboT mpeacraBieHbl B DoH/e O1IEHOYHBIX CPEACTB
MIPOMEKYTOYHOH aTTeCcTalUy 110 AUCIUIUIAHE "MeTo bl MaTeMaTn4eckoi Gu3nukn".

6.3. TunoBbie KOHTPOJIbHbIC BONIPOCHI M 3aIaHUA 1JIAA l'lpOMe)l(yTO‘lHOﬁ aTrecTaluu

Bormpocsr k sk3ameny

1. [IpuBeneHNe K KAHOHUYECKOMY BHUJY B TOUKE M KilacCU(UKAIMs JIMHEHHBIX YpaBHEHHH BTOpOro nopsiaka. [lpuseneHue k
KaHOHHYECKOMY BHJy YPaBHEHHUS BTOPOTO MOPsIKA 110 IByM HE3aBUCHUMBIM I1€PEMEHHBIM.

2. YpaBHeHue KoyeOaHuil cTpyHbl. PelieHre ypaBHeHUs KoieOaHUi CTPYHBI METOJIOM XapakTepucTuk. Pemenne Jlanambepa u ero
¢busngeckuii cmpicn. @opmyna Hanambepa.

3. O6o01ienHoe pernieHne 3aa4u Koy [jiss BOTHOBOTO YpaBHEHHUSL.

4. Meton ycpennenus. @opmyna ITyaccoHa, ee uccienoBaHue.

5. Meron criycka. @usndeckuii cmbicn popmyin [yaccona.

6. EnuHcTBeHHOCTD pemeHus 3agaun Koy i BOJIHOBOTO YpaBHEHHS.

7. KoppexktHocts nmoctanoBku 3agaun Kommu. [Ipumep Anamapa.

8. CMemaHHas 3a1a4a JUls ypaBHEHUs kKoneGaHuil cTpyHbl. MeTon pasjieneHus IepeMeHHbIX, ero 000cHoBaHHEe. OO0O0IEHHbIE
pelIeHns KpaeBoi 3a1aum.

9. Meton @ypbe U1 HEOTHOPOAHOIO YpaBHEHUsT KoslebaHMil cTpyHbl. O01as nepBas KpaeBas 3a1a4ya. ENMHCTBEHHOCTD peIleHuUs
CMEILIaHHOM 3aJjauyl U1 BOJTHOBOT'O YpaBHEHU, HENPEPhIBHAS 3aBUCUMOCTh OT HA4aJIbHBIX YCIOBHH.

10. BrIBO ypaBHEHUs TEIIONPOBOAHOCTH. JJONOTHUTENIBHbIE YCIOBHUS.

11. Ilpuanmn makcumyma. TeopeMa o0 eIMHCTBEHHOCTH PELIeHHs CMEIIaHHOH 3a1a4u. EquHCcTBeHHOCTS pemreHus 3agaqu Komm.
12. Peuienue cMemaHHOM 3aa4uu Jyis ypaBHEHUS TEIUIONPOBOIHOCTH MeToioM Pypbe. OG0CHOBaHME METOIA.

13. 3amaua Komm 1yis ypaBHeHHs TerionpoBoaHocTu. MuTerpan [lyaccoHa, ero cBoiictsa, pusnueckuii cMbici. PacnpocTpaHenue
TeIlIa Ha INIOCKOCTH U B IPOCTPAHCTBE.

14. YpaBuenue Jlamnaca. Fapmonnueckue Gynkiun. 3anaun upuxie, Heiimana.

15. ITpuHIMn MakcUMyMa Juis rapMoHUYecKuX GyHKuui. EquHCTBEHHOCTD peleHus 3aqaun Jupuxiie U HenpepblBHas 3aBUCUMOCTh
€ro OT IPaHUYHBIX YCIIOBHH.

16. ®ynaameHTanbHble penenus ypapaeHus Jlannaca. @ynkuus ['puna 3anaun Jupuxie. @opmyna I'puna. CUMMETpUYHOCTD
¢bynkuuu ['puna.

17. Pemenue 3anauun Jupuxie ¢ momorubto ¢GyHKIuu ['puHa 17151 MOJTYIIIIOCKOCTH, MOJTYIPOCTPAHCTBA, KPyTa U IIapa.
CoOTBETCTBYIOILIHME BHEITHHE 3aa4H.

18. Metox paszaeneHus NepeMeHHbIX Ul pemieHus 3agaun Jupuxie. CpaBHeHue ¢ MetooM Dypbe Juis 3a1aun B Jlupuxie B Kpyre.
19. Teopemsl 0 cBO¥CTBaX TapMOHUYECKUX (PYHKIUH. TeopeMbl 0 CpeIHEM, O paBHOMEPHOM CXOJMMOCTH MOCIIEI0OBATEIILHOCTH
rapMmoHuueckux ¢pynkiuii. HepaBeHctBo I'apHaka. Teopema JInyBuiIIs, yCUICHHBIN IPUHIUI MAaKCUMYMa, TeopeMa 00 ycTpaHUMOMH
0COOEHHOCTH.

20. Bueunss 3agavya {upuxie. [Inockuit u TpexmepHsiid ciiydan. Teopema 00 ycTpaHUMOW 0OCOOEHHOCTH B TPEXMEPHOM ClTydae.
21. Bropas xpaeBas 3agaua. Heo6xonumoe ycioBue cymecTBoBaHus peuieHus. Ceenenue k 3anaue Jupuxie.

22. Teopus noteHuuana. [loTeHImaNBl MPOCTOro M ABOHHOTO cinost. Jlorapudmudeckuii moTeHman. Pa3peIB moTeHIMana ABOMHOTO
cnosi. Pemenne 3agaun Jlupuxiie ¢ MOMOILBIO TOTEHIIUAIIOB.

6.4. Kputepuu oneHuBaHus

Tefcyumi/i KOHTpOJ'II) TCOpeTH'{CCKHX 3HaHPIﬁ u HpaKTI/I‘{eCKI/IX HaABBIKOB HpOI/I3BOIlI/ITC$1 Ha HpaKTI/I‘{CCKI/IX 3aHATUAX B BUIC
KOHTPOJIBHBIX Pa0oT.

aKSaMeHaL[I/IOHHaﬂ OLCHKA CTaBUTHCA HAa OCHOBAHUH IMUCBMCHHOI'O U yCTHOFO OTBETOB 110 3K3aMCHaLll/lOHHOMy 6I/IJ'ICTy.
DK3aMeHAIIMOHHBIH OHMIIET COMEPKHUT JIBA TEOPETHIECKUX BOMPOCA U 3a/1ady.

Ha sK3aMeHe CTYIeHT MOIy4aeT OlEHKY «YIOBICTBOPUTEIBHO» B CIIydae YCICIIHOM CIaul «TEOPETHYSCKOTO MUHIUMYMay, KOTOPBIH
BKJIIOYAET: 3HAHWE OCHOBHBIX TIOHSATHI, Ha3BaHWE W (PU3UYECKHUI CMBICI BEJIMYIMH, BUI OCHOBHBIX PaCIpeeSIeHH U COOTHOIIEHUI
(6e3 BBIBOIA), OTIPEEISIEMBIX BOIIPOCOM OMIIeTa.

OI1eHKa «XOPOII0» — CTYACHT TBEPAO 3HACT YUeOHO-TIPOrPAMMHBIH MaTepHa, TPaMOTHO U 10 CYIIECTBY M3JIaracT ero, HO MPU 3TOM
JOIYCKaIOTCs HerpyOble OIMOKH NPH BBIBOJE (OPMYI MIIM OTCYTCTBHE HEKOTOPHIX HJIEMEHTOB BBIBOJIA.

O1eHKa «OTIUYHO» — CTYACHT JIOJDKEH MPOJEMOHCTPUPOBATh OTJIMYHOE 3HAHUE MaTepHaa, KaK JICKIIMOHHBIX 3aHSATHH, TaK U TEM,
BBIHOCHMBIX Ha CAMOCTOSTEbHOE 00yUeHHE, OTBETHB Ha 00a BOMpoca OuieTa, BOCIPOU3BEIS COOTBETCTBYIOIIHE MATEMATHIECKHE
BBIKJIAZIKH U JIOTHUECKUE PACCYKACHHSI; 3a/1a4a TOJDKHO OBITh MOJHOCTBIO PELICHA, CTYICHT MPABHILHO 0OOCHOBBIBACT MTPUHSATHIC
peleHus.

7. YHEBHO-METO/JMYECKOE © HTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOAY JIS)

7.1. PexoMennyemasi 1urepaTtypa
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7.1.1. OcHoBHas JauTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3parensctBo, Tox| Pecype
JI1.1 |TuxonoB A. H., YpaBHeHHs MaTeMaTHYecKoi (DU3MKU: HaydHasl TUTEpaTypa Mockga : Hayxa, 9BC
Camapckuit A. A. (https://biblioclub.ru/index.php?page=book&id=468275) 1977
7.1.2. lonoTHUTEIbHASI JIUTEPATYpa
ABTOpBI, COCTABUTEIH 3arnaBue W3parensctBo, Tox| Pecype
J12.1 |CmuproB M. M. 3a/auu 1Mo ypaBHEHUSIM MaTeMaTH4ecKoi GU3uKH: yueOHoe nmocobue|Mockaa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=468273) 1975
JI2.2 |Bnagumupos B. C., COopHUK 3a/1a4 110 ypaBHEHUSIM MaTeMaTUUecKoi ¢u3uku: yuebHoe [Mocksa : OBC
Bamapun A. A., mocooue duszmariut, 2001
Kapumoga X. X., (https://biblioclub.ru/index.php?page=book&id=68127)
Muxaiinos B. I1.,
Cunopos 1O. B.
JI2.3 |Kamos O. B. MeTo1b1 UHTETPUPOBAHYS YPAaBHEHUN C YaCTHBIMU MPOW3BOIHBIME: |MockBa : 9BC
MoHorpadus Ousmariur, 2009
(https://biblioclub.ru/index.php?page=book&id=83032)

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTd ""UHTepHeT"

D1 |JlaHb [DnekTpoHHBI pecypc] : anekTporHo-0nbmoTeunas cucrema (OBC) / m3marensctro Jlans. — URL: http://e.lanbook.com/

92 |YHuBepcurerckas 6M0iaM0oTEeKa OHIAKWH [ DJIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmoreynas cucrema (9bC) / OO0
Jupexrmenua ITa6mummnr. — URL: http://biblioclub.ru/

93  [¥Opaiit [OnekTpoHHSIH pecypc] : 31eKTpoHHO-O0ubmoTeuHast cucrema (3bC) / uznarenscrso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [D1eKTpOHHBIH pecypc] : 31eKTpoHHO-6ubmmoTeunas cucrema (ObC) / HayuHo-u3aaTensCkuii eHTp
NH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [DnextponHslil pecypce] : anekTpoHHas 6ubanoreka / Hayu. snexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOTH I

7.3.1 [IporpammHOe oGecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DrexkTpoHHbIi KaTaor HayuHoi oubmroTekn Yenl'Y [DnekTponHsId pecypce] : 6a3a qannbix / Yenso. roc. yu-T. — URL:
http://library.csu.ru/ru/ - Yensi6uuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxum qoCTyIa: TONBKO M3 CETH YHHBEPCHTETA. —
TekcT : 2eKTPOHHBIN.

3. Web of Science : mynaprraucunmmaapHas pedeparuBHas 6a3a naHHbix / komnanus Thomson Reuters. — Pexxum nocryma: st
3apeructpup. noib3opareneit Uenl'Y. — TekcT : 3meKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctymna: st
3apeructpup. nonb3osareneit Yenl'V. — TekCT : 3NeKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anrs. — Pesxxum ocTyma: uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2NeKTPOHHBIN.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOY JIST)

21.]'[9[ peanusanun JUCHHUITIINHBI UCITOJIB3YIOTCSA yqe6m,le AYAUTOPUH IJI1 IPOBEACHUA 3aHATUI JICKHUOHHOT'O THUIIa, CCMUHApPCKOI'0
THIIA, TPYIIIOBEIX ¥ HHAWBHIYaIbHBIX KOHCYIIBTANH, TEKYIIET0 KOHTPOJIS U MIPOMEKYTOTHOH aTTECTAINH, a TaKKe TIOMEIIeHHS IS
CaMOCTOSATEIbHON pabOTHI.
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VueOHbIe ayINTOPUH YKOMIUICKTOBAHBI CIICIIUATM3UPOBAHHON MEOCTIbIO M TEXHUUECKUMHE CPEICTBAMH OOYUYCHUSI - MYJTbTHMEIUITHBIM
000pya0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JI7ist ipOBeICHUS 3aHATHIA JISKIIMOHHOTO THIA MPEAIaraloTcs Habopbl IEMOHCTPAIIMOHHOTO 000PYIOBaHHS M YIEOHO- HATJISAHBIX
1mocoOuit (MyIbTUMETUITHBIC IPE3CHTALINH).

Hcnonesyrorest ayauropust Ne205 - ynranbHbiid 3a51 Ne3 (yueOHbIi kopryc Nel) u aynutopus Ne206 - 35eKTpOHHBIN YUTAIBHBIH 34T
(crienanu3upoBaHHbIil MeananeHTp) (yueOHbIi kopyc Nel) ju1s caMocTosITeNnbHON paboThl CTYACHTA, OCHALIICHHBIE IIEPCOHAIBHBIMHU
KOMITBIOTEPaMH, MYJIbTUMEIMIHHON anmnapatypoil. B ayautopusx obecrniedeH J0CTYI K Pa3IMuHON CIPaBOYHOM JIUTEpaType,
SHIMKJIIONEAUAM, OHMONIrorpa)u4ecKuM 1 TIOJHOTEKCTOBBIM 0a3aM JaHHbBIX, HH(OpMalMOHHBIM pecypcaM «VHTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JTUCHUILIITUHBI (MOY JIST)

OcBoeHHUEe CoiepKaHusl yIeOHOW AUCIUTUTHHBI «METObl MATEeMATHYECKOM (PH3UKM» OCYIECTBISETCS Ha JICKIUAX, IPAKTHISCKUX
3aHATHSX U B POLIECCE CAMOCTOSITEIBHOM y4eOHOI ASSITEIBHOCTH CTYACHTOB.

JIekMOHHBIE 3aHATHS 00ECIEUNBAIOT TEOPETUIECKOE N3YICHHE TUCIUILTHHBI. OCHOBHBIMU METOIAMU OOYUICHUS SBIISIOTCS
HH(OPMALIOHHO-00BCHUTENBHBIH 1 IPOOIeMHBIH. Ha JMeKimsax u3naraercs OCHOBHOE COICPIKAHHE TEM IIPOTPAMMBI, IIPOBOJHTCS
aHaJM3 OCHOBHBIX MOHATHUN U PACCMATPUBAIOTCS IPUMEPBL.

JIeKMOHHBIN MaTepHAT SIBJISCTCS BAYKHBIM, HO HE CMHCTBEHHBIM ISl yCBOCHUS yueOHOM muciuiuinabl. Ero o6s3aTensHo
HEOOXOUMO JIOTIOJTHUTH MATEPUAIOM OCHOBHOU M JIOTIOJHUATEIBHON JIUTEPATYPHI 10 TEME.

IMpakTHyecKue 3aHsTHS CIyKAT IS 3aKPCIUICHUS TEOPETHIECKUX OCHOB, H3JIAraeMbIX B JICKIHsX. Ha MpakTHUeCKuX 3aHsTHIX
o0y4aeMble OBJIaJeBal0T OCHOBHBIMH METOJIAMHU M TIPHEMAaMH pelieHus 3a1a4. JJisi MpOBEeICHUsI TEKYIIETO M MPOMEKYTOTHOTO
KOHTPOJIS IPOBOAUTHCSI KOHTPOJIbHBIE paboThl. CHCTeMa KOHTPOJIBHBIX MEPOIIPUITHI JOJDKHA 00€CeunBaTh OObEKTUBHYIO OLICHKY
3HAHUI U HABBIKOB CTY/ICHTOB, CIOCOOCTBOBATH MOBBIIICHHIO YP(PEKTHBHOCTH BCEX BUIOB YICOHBIX 3aHITHH, BKIIOYAST U
CaMOCTOSTEIIbHYIO padoTy.

Ba)XHBIM MOMEHTOM TIPH U3YYSHUH JTFOO0H TUCIUIUINHBI SBJISETCS OPTraHU3allisl CaMOCTOsATEIbHON paboThl. [Tpu ocBoeHHH
Marepuaa He CIeAyeT CTPEMUATHCS K MEXaHHYSCKOMY 3allOMUHAHHIO IPUBEACHHBIX ONPEIEICHHUI, HOPMYITUPOBOK H IIOJI0KCHHI,
eciu TpeboBaHus K BaM mpsMo He yKa3bIBalOT Ha 3T0. BrionHe 3()(eKTHBHOM MOKET 0Ka3aThCsl MOMBITKA MOHSITH CYTh SIBICHUS,
BBIPabOTATh CBOC OTHOLICHHE K HEMY, OTIUPASCh Ha MATEPHAN, COACPKAIIUICS B PEKOMCHIOBaHHOM JuTepaType. Takke
PEKOMEHIyeTCsl PABHOMEPHO PACIIPECIIATh HArPY3Ky CAMOCTOSTEIILHOIO O0YUCHHSI B TCUCHHE CeMeCTpa.

B ciyuae nmpuMeHeHHs Ipy 00YYeHHH AUCLUIUINHBI JJIEKTPOHHOTO 00YUEHHMSI, TUCTAHIIMOHHBIX 00pa30BaTelIbHBIX TEXHOIOTHI
o0IeHne 00YUArOIIMKCS W IPETIOIaBaTelIs OCYLIECCTBIACTCS B PEXKHUME PEabHOTO BpeMEHH (OHIIaifH-TeKIun (BeOHHAPHI), YaThl,
BH/ICO-KOH(EPESHIIMH U Ip.) WK OTJIOXKEHHOTO BpeMeHH (cucTeMa aucraniuoHHoro obydenus Moodle, MS Office365, dopymsr,
9JIEKTPOHHASI TTOYTA U JIP.).

IMTpu 00y4yeHny MHBAIUIOB U JHI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/10POBBsSI JJIEKTPOHHOE 00YUSHUE, AUCTAHIIMOHHbIE
00pa3oBaTeIbHbIC TEXHOJIOTHU NIPEIYCMaTPUBAIOT BO3MOXKHOCTh NIpHeMa-Tiepeaadn HHGOPMAIUY B JOCTYIHBIX Ul HUX GopMax.

Peanm3anys TUCIUILTHHBI ¢ TPUMEHEHHEM 3JIEKTPOHHOTO 00YUYEHHs, TUCTAaHITHOHHBIX 00pa30BaTeNbHBIX TeXHOJIOTHH (nanee — D0,
JOT) ocymectBusercs: HAa oCHOBaHUHU «I10JI0XKEHHS 0 peaTH3alii OCHOBHBIX U JIONOJTHUTENBHBIX 00pa30BaTeNIbHbIX IPOTPaMM C
HIpIMEHCHUEM 3IIEKTPOHHOTO 00yYeHNUS U TUCTAaHIIHOHHBIX 00pa30BaTENbHEIX TEXHONIOTHIT B (peiepaTbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus « HeIssOMHCKUM ToCcyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TOpsIKE 3aUeTa 00YHJaOIIMHUCS 1T0 OCHOBHBIM ITPO(ecCHOHAIBHBIM 00pa30BaTeIbHEIM IPOTPaMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «Henl V» pe3yabTaToB OCBOCHHSI B OPraHU3ALUX, OCYIIECTBISIIOIINX 00pa30BaTeNbHYIO ICITEIbHOCTD, YUEOHBIX
IpeIMETOB, KyPCOB, TUCIHINIAH (MOIYINeH), TPaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEIACTBOM IEKTPOHHOM
nHdopmarronHo-oopaszoBarensHoi cpeasl PI'BOY BO «Henl V». B nckimountenbHbIx ciydasx (Gopc-maxkop u T.11.) IpU
peanmsanuu 00pa3oBaTenbHOH AestensHOCTH ¢ puMeHerneM D0, JJOT MoryT npuMeHATh KOMIIOHSHTHI, He BXOJIINE B ITepeUCHb
3NIEKTPOHHON HH(OPMaMOHHO- 00pa30BaTETBbHOM CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIOIIIUMUCA C THBAJIMTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbSA

OcBoeHME AUCUMITIMHBI UHBATHIAMH H JIMIIAMH C OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 3710POBBSI OCYILIECTBISICTCS C MCIIOJIb30BAHUEM
CHENMANbHBIX TEXHMYECKHX CPEICTB M aCCHUCTUBHBIX HH(OPMAIMOHHBIX TEXHOJOTMH, IPENOCTaBlIseMbIX PecypcHbIM
y4eOHO-METOAUMYECKUAM [IEHTPOM MO 00YYCHHIO MHBAIUAOB U JIUI[ C OTPAHMYCHHBIMU BO3MOXHOCTSIMHU 370poBbs Yenl'Y 1o 3anpocy
0o0yJaroterocs.

1. MoOunbHbIe crielMaibHbIe TEXHUYECKUE CPECTBA JUIS JIUI C HAPYILICHUSAMH 3pEHHS: IOPTATHBHBIH KOMITBIOTEP C BBOZOM/BBIBOJIOM
mpudTom Bpaiins ¢ curresatopom peun «ElIBraile-W14J G2»; HoyrOyKH ¢ IporpaMMHOii akpanHoro goctymna NVDA; aiekTpoHHbIe
YBEIHUUUTEIH IS YAAJICHHOTO IPOCMOTPA; BUACOYBEINYUTEIN MTOPTATUBHBIC; TH(IIOILIIEEep; IM(POBbIE AUKTO(DOHBI.
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2. MoOusbHBIE CrelHalbHble TEXHUYECKHE CPEACTBA JUIS JIUI[ C HAPYIICHUSMHU CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJISI CO
BCTPOCHHOW COBMeCTHMOCThIO ¢ FM-ycrpoiictBamu; pamuoknaccel «ConeT-PCM» ¢ mepeaaTyukoM, 3ayliHBIM HHIYKTOPOM H
MHIYKIUOHHOW TMeTNe; cucteMa MH(GOPMAIMOHHAs AJsl cliabocibimamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILICEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MpOorpaMMHUpyeMBIe CITyXOBBIE alNapaTbl MHINBUAYaIbHOTO ITOJb30BaHHUS.

3. AccucruBHble HH(MOPMAIOHHBIC TEXHOJOTHH: IMPOrpaMMHOE oOecHedeHHe SKpaHHOTo noctyma ¢ cuHte3oM peun NVDA;
MPOTPaMMBbI SKPAHHOTO YBEIMYCHUSI; IPOTPAMMBbI PEUEBOTO CHHTE3a VTSl KOMITBIOTEPOB M HOYTOYKOB; IPOrPaMMBI PEYEBOTO CHHTE3a
JUTSL MOOMJIBHBIX YCTPOMCTB; SKpaHHas KJIaBHATYpa; SKpaHHAS JIyTa.

IMpu HE0OXOAMMOCTH Ui OOYYAIOIIMXCS C HApYHICHHSMH 3peHHS Ha pabouyMx MecTax [yl MPOBEACHHS MPAKTHYCCKUX WU
a00paTOPHBIX 3aHITUH YCTaHABIMBAeTCS CIEIMAlIbHOE IMporpaMMHoe obecriedeHue (mporpamma pedeBoil HaBuranuu NVDA,
peueBble CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOHble aymuTopuu oOecreuMBaeTCs OCCIPENATCTBEHHBIH JOCTYN JUIS OOYYAIOIIMXCS MHBAIUIOB W OOYYaroOlIUXCS C
OTpaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pOBbsS. B KaxIoW ayauropuu, rae OO0y4aloTcs WHBAIWABI M JIMIA C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 370POBBSI, IPETyCMaTPUBAETCS COOTBETCTBYIOLIEE KOIMYECTBO MECT ISl 00YJAIOMMXCS ¢ YUE€TOM HapyIICHUH nX
3JI0POBBSL.

J7st oCBOSHUS TUCUMIUIMHBI HHBAJIHMIAM U JIUIaM C OTpaHMYESHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI IIPEJOCTABIISETCS TOCTYI K NEYaTHBIM
HCTOYHHKAM, UIMCIOLIMMCS B HayqHOH 6nbnnoreke Yenl'Y, ¢ HOMOMLIBIO CIICNUAIbHBIX TEXHHYECKHX CPEICTB; IOCTYI K SICKTPOHHBIM
HCTOYHUKAM, TIPEJICTABICHHBIM B (OpME 3JIEKTPOHHOrO JOKyMEeHTa B (¢oHae HayuyHod Oubnauoreku UYenl'Y wnm
9NIEKTPOHHO-OUOJIMOTEUHBIX CHCTEMaX, C HOMOIIBIO CICHHANBHEIX TEXHUYSCKUX M IPOrPAMMHBIX CPEICTB (pabodee MecTo A
HE3psiYero MoJb30BaTeNlsl ¢ MPOTPaMMHBIM O0OeCIieuyeHHeM SKpaHHOro jgoctyma c¢ cuHTe3oM peun NVDA, pabGouee mecto ¢
KOMIIBIOTEPHBIM POJIIEpOM 1 Ki1aBHaTypoil Clevy ¢ 00bIIMHI KHONKaMHK | C pa3/IelIOIeH KIIaBUIIH HAKIIaaKOM ).
Y4eOHO-MeToIMUeCKHe MaTepHaibl Ul O0YJaroIMXCs U3 YMClia HHBAJIHIOB M JIMIl C OTPAaHHYSHHBIMH BO3MOKHOCTSIMH 3JI0POBbBS
MPEIOCTABISIIOTCS B ()OpMax, aIalTUPOBAHHBIX K OTPAHUYCHUSAM UX 3[0POBbS U BOCTIPUATHS HHGPOPMAIIUK:

J3st rn ¢ HapyIIeHUsIMU 3peHUS:

- B IEYATHOH (hOpMe YBETMICHHBIM IIPUPTOM,

- B popMe IIIEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieuaTHO# hopme mpudTom Bpaiins.

JUTs UL ¢ HAapYIICHUSIMH CITyXa:

- B IIeyaTHO# (opme,

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.

J7st r1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTENILHOTO arapara:

- B IeyaTHOM (opme,

- B (popMe IIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHT'€HTa 00 YUJarOLIHXCsI.

JAnst ’HBaJIMIOB U JIUII C OTPAaHWIEHHBIMH BO3MOXKHOCTSAMHE 3JJOPOBbS. OCBOSHHE JUCIUILTNHBI MOXKET OBITh YACTHYHO WITH MOJTHOCTHIO
OCYIIECTBIICHO C HCIOJIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTE/IbHBIX TEXHOIOTHIA.

[Tpu npoBepeHNH POLIE Ty P OLICHUBAHUS PE3YIIETATOB O0YYESHHUS MHBAIMIOB H JIMIL] C OTPAaHHYEHHBIMU BO3MOXXHOCTSIMHU 3JI0POBbS 11O
JUCHUIIIIMHE OGCCHC‘H/IBBCTCS{ BBIITOJIHCHUE CIICAYIOIIUX JTOTIOJHHUTCIBHBIX TpCGOBaHI/Iﬁ B 3aBUCHMOCTU OT HHAUBHUAYAJIBbHBIX
0CcOOEHHOCTEH, 00YJarOLTHXCS:

a) gocTymHas popMa MpeoCTaBICHH HHCTPYKIUH 10 IOPSIKY MPOBEAEHUS NPOLEAYphl OLleHUBaHus (YCTHO, B IUCbMEHHOH (opMme,
B IUCbMEHHOW (opMme mpudToM Bpailisi, yCcTHO ¢ HCIONB30BaHIEM YCIYT CYpAOIIEPEBOIUHNKA);

6) nmoctymHas (opMma NPEeJOCTABICHUS 3aJaHUM OLIEHOUHBIX CPEACTB (B Ie4aTHOM ¢opMe, B IedaTHOH (opMe yBETMUEHHBIM
mpudTom, B nedatHot popme mpudrom Bpaiiis, B hopme 3IeKTPOHHOTO TOKYMEHTA, 33/IaHHs 324U THIBAIOTCS ACCUCTEHTOM, 3aIaHus
MPEIOCTaBISIOTCS C MCIIOJIb30BaHUEM CYPIONICPEBOA);

B) moctynHas (opMa MpemocTaBiIeHHs OTBETOB Ha 3alaHus (MUCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEPE, MHICHMEHHO
mpudrom Bpaiins, ¢ ucrons30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH MpOLENyPHl OLICHUBAHUS PE3yIbTATOB O0YUSHHSI HHBAJIHUIOB U JIAI C OTPAHUYSHHBIMH BO3MOXKHOCTSIMU 3I0POBbS
npeayCcMaTpruBacTCsa UCIIOJIBb30BAHNEC TEXHUYECKUX CPEICTB, HCO6XOI[I/IM]>IX UM B CBA3U C UX UHANBUAYAJIbHBIMU OCOGCHHOCTﬂMl/I. Civit
cpeacTBa MOTYT OBITh IpefocTaBieHbl Yenl' Y Wi MOTYT UCTIONB30BaThC COOCTBEHHBIE TEXHHYECKHE cpeAcTBa. [Ipi He0OX0MMOCTH
HWHBAJIUAaM U JIMaM € OTPaAaHUYICHHBIMH BO3MOKHOCTAMU 3J0POBbS MPEAOCTABJIACTCA AOMMOJHUTCIBHOC BPEMSA 1A IIOATOTOBKH OTBETA
Ha 331aHus, IPOLIeAypa OLICHUBAHHS PE3yIbTaTOB O0YUSHHMS 10 JUCIMTUTMHE MOXKET IPOBOJUTHCS B HECKOJIBKO ITATIOB.

HpOBe)ICHI/Ie npoueaypbl OLUCHUBAHUA PE3YJILTATOB O6y‘{CHI/IH HWHBAJIMAOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 310POBbBA
JOIYCKAEeTCs C UCTIOIb30BAHNEM JAUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI.

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHM POCCUUA
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOEe
@ YUpEKIECHHE BBICIIET0 00pa3oBaHUsL

«Yensbunckuii rocynapcrBenHbiil yausepeute» (GPI'BOY BO «Uenl'Vy)

PaGouast nporpamma guciuminibel "MeTopl MaTeMaTH4eckoil GU3ukn" 1Mo HaIpaBIICHUIO MOATOTOBKH (CIIEIUATbHOCTH)
03.03.03 "Pagno¢uzuka" HanmpaBieHHOCTH (MIPpodiio) TeneKkOMMYHHKAMOHHBIE CHCTEMBI H HH(POPMAIIHOHHBIE ctp. 10
texaosornu ®I'BOY BO «Uenl'V»

Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanuem kadenpsol o01Ield U TeopeTHYeCKO GU3NKN

[Iporokon 3acenanust Ne 05 ot 18.01.2024

3aBenyroumii kadeapoi COIIaCOBAHO A.E. Maiiep
ABTOpBI (COCTaBUTEIH) O.H. JlemeHnTreB
B.C. Cypos

Crpykrypa padodeii nporpaMmbl cOOTBeTCTBYeT npuka3dy pekropa ®I'bOY BO «Yeal'V»
ot «13» anpeas 2021 r. Ne 247-1
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