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IMporpamma auctmumias! "O6mas teopust otHocuTensHocTH' ', 01.04.01 "Martemarnka'.

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 auctmumias! "O6mas teopust otHocuTensHocTH' ', 01.04.01 "Martemarnka'.

[IporpamMmy auCHMIUTHHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. [Tonos A.A. (Kadenpa reomerpun, oTieneHue
MaremMatuku), apopov@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-1 CriocobeH (popMyJIMpOBATh U pellaTh aKTyalbHbIE U 3HAYMMBIE 33]Ja4u (DyHIaMEHTAILHON U

MPHUKJIaAHOM MaTeMaTHKH, UCCIEIOBATh MaTeMaTHIeCKUe MOJE/U B €CTECTBO3HAHUH,
[11(hPOBO SKOHOMUKE U YIIPABJICHUH

[K-3 CriocoOeH OpUEeHTHPOBAThCS B COBPEMEHHBIX JITOPUTMAX KOMITHIOTEPHOM MaTeMaTHKH,
00J1a1aTh CIIOCOOHOCTSIMY K 3(h(peKTUBHOMY IIPUMEHEHHIO M Peayin3aliii MaTeMaTHIeCK1
CJIO)KHBIX QJITOPUTMOB B COBPEMEHHBIX ITPOTPAMMHBIX KOMILIEKCaX

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

OCHOBHBIE MTOCTYJIATHI, JIeKAIMe B OCHOBE OOIIEi TEOPUH OTHOCUTEILHOCTH M APYTUX

TEOPUiA, UMEIOIIHX 1IEJIbI0 OMUCAHKE MOJISl TATOTEHHUST; BHIBOJ] yPABHEHHUI IPABUTALIMOHHOTO MOJISI B

OTO, ocHoBHBIe 3(p(peKThI 0011l TEOPUU OTHOCUTEILHOCTH; TIOHUMATh OCOOSHHOCTH MPOLIECCOB, TIPOUCXOISINNE B
CWJIbHBIX TPaBUTAIIMOHHBIX TOJISIX; UMETh NPeICTaBIIeHHE O MPoOIeMe SHEPrUHU-UMITYJIbCa IPABUTAIIMOHHOTO T1O0JIs, O
npoOJieMe rpaBUTAIIMOHHBIX BOJIH B OOILEH TEOPUN OTHOCUTEILHOCTH.

JoKeH yMeTh:

MIPUMEHSTD NOJyUeHHbIE 3HaHUs AJIs1 pellIeHUs 3a/1a4, BOZHUKAIOIIUX NPY OMKCAHUU NPOLIECCOB, IPOUCXOASAIINX B CHIIbHBIX
I'PaBUTALIMOHHBIX MOJISX.

JloyKeH BraeTh:

COBPEMEHHBIMU TEOPETUIECKUMU METOJaMU UCCIIENOBAHUSA ToJier TATOTEHUS, IPUMEHSAEMBIMU B O6I.LI€I‘/JI TEeOpHUn
OTHOCUTECJIBHOCTH.

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOmyib) BKodeHa B pasfaen "B1.B.JIB.04.01 Jucturummast (MOmysm)" OCHOBHOM MPOdecCHOHATEHON
obpazosarensroi nporpammsbl 01.04.01 "Maremaruka (I'eomeTpust 1 ee NPUIOKEHHUs)" U OTHOCUTCS K AUCLUILUIAHAM T10
BeiGOpy uactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BATENIbHBIX OTHOIIICHUI.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0peM gqucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast padota - 34 yaca(oB), B TOM umcIie JeKiuu - 12 yaca(oB), mpakTHIecKue 3aHsTus - 22 yaca(oB), 1JaOOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 38 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 daca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 9K3aMeH BO 2 CeMeCTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, 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
1. [Tema 1. I'paBuTanus Kak reoMeTpHusl. 2 2 0 2 0 0 0 2
2 Tema 2. OCHOBHbIE CBEACHUS U3 PUMAHOBOM 2 2 0 6 0 0 0 13
TeOMETpPHH.
3. |Tema 3. YpaBHeHust DUHIITENHHA. 2 4 0 4 0 0 0 8
4. |Tema 4. TTpubmmxeHre c1ad0ro MmoJs. 2 2 0 4 0 0 0 6
5. |[Tema 5. KocMmostornueckre MOOEH. 2 2 0 6 0 0 0 9
MToro 12 0 22 0 0 0 38

4.2 Cogep:xkanne qUCIUATLITHHBI (MO TyJIs1)
Tema 1. I'paBUTaIUA KAK reOMeTPHUSI.

OCHOBBHI CHIEITUATIBHOW TEOPUH OTHOCHTENLHOCTH. ['eoMeTpusi MuHKoBCKOro. CBeTOBOM KOHYC. BpeMeHHOMo100HEIe,
CBETOIOJOOHBIE W MPOCTPAHCTBEHHOOA00HbIE BeKTOphl. [IpeoOpa3zoanus koopauHart. ['pyrma Jlopeniia. IHBapuaHHOCTB
WHTEpBaJia Ipu npeodpa3aBaHusix JlopeHa. 3amMeieHUe BpeMEHU | JITHHBL. 4-CKOPOCTh. DHEPrusl IOKOSI.

Tema 2. OcHOBHBIE CBeJJeHUsI U3 PUMAaHOBOI reoMeTpHUH.

OCHOBHBIE CBCJICHUA U3 pI/IMaHOBOﬁ reoMeTpum. TeH30pI)I, METPHUKaA. KOBapI/IaHTHI)Ie ITPON3BOJHLIC. KOBapI/IaHTHaH
NOCTOAHHOCTb METPHUYCECKOI'0O TEH30pPA. TCH30p KpPUBU3HBI, PI/I'-I'—II/I, CKaJIsIpHasi KpUBU3HA. OCHOBBI 06].[Iel71 TEOpHHU
OTHOCHUTEJILHOCTH. I paBUTaAllMA KaK r€OMETpUs. IIBI/DKCHI/IG TOYEYHOU YaCTUIbl B UICKPUBJICHHOM ITPOCTPAHCTBE-BPEMEHU

Tema 3. YpaBHeHus JiHIITeHHA.

BapbupoBanue narpanxuana DiHITeHa-[ miboeprTa. Y paBHeHUs1 DiHIITERHA. Y paBHEHNE CKAJISIPHOTO T10JIs1 BO BHEIIIHEM
IPaBUTALIMOHHOM HoJie. TeH30p SHeprumn-uMITyJIbCa CKAJISPHOTO MOJIs1 B UICKPUBJIEHHOM IIPOCTPaHCTBE-BpeMeHU. TeH30p
SHEepPruu-uMIyJibca uaeaabHol kuakocty. Pemenue IIsapunmibaa. I'opusoHT yepHoii apipsl. I'eonesnyeckue B
npocrpaHcTBe-BpemMenu IIBapimmibia.

Tema 4. IIpudamn:keHue cJadoro moJis.

INocrHBIOTOHOBCKOE TTpubMkeHue. CMerenue nepurevs Mepkypus. OTKJIOHEHHE Jiyda CBETa B IPaBUTAIMIOHHOM I10JIe
Counria. Ipyrue Hadmonaembie 3heKThl B COTHEUHOU crcteMe. [Ipudimkenre ciadboro mosist. [ paBuTaliioHHbIe BOJIHBL
IT1ockue BoHBL ['eHepalyst rpaBUTAIMIOHHBIX BOJIH. [IBOMHBIE CUCTEMBI. [leTeKTHPOBaHUE IPABUTAIIMOHHBIX BOJIH.H.

Tema 5. KocMoaornueckue Moaeau.

Kocmonornueckue mopenu. Kocmonoruueckas nocrossHHas U pelieHue diHITelRHa. Peennsa ®puamana. OTKpbiTad,
3aKpBITas U IPOCTPAaHCTBEHHO-IUIOCKasA BeeseHHas. CTaHnapTHast 3Bosonus. JJoMuHIpoBaHUe u3nyyeHus. JJoMiUHIpoBaHue
BenlectBa. KpacHoe cmemeHue. 3akon Xa6o1a. PemmkroBoe usimyuenue.IIpo6iaembl cTaHIapTHON MOZEIH.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMUXCcs Mo
JUCHUNUINHE (MOLYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSATHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHas padoTa 00yYaIoIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aIaHKsI, HAlIPaBJeHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOMYECKOH JIUTepaTypoil M SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECypCaMu, BKIIOYASL:

IMopsnok opraHU3aIuy U OCYLIECTBIEHHs 00pa30BaTebHON AeATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICILIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, IporpaMMaM CIelUalInTeTa, TporpaMMaM MarucTpatyphl (yTBEpKIEH MPUKa30oM
MunucTtepcTBa HayKu U BhIciiero odpasoBaHus Poccuiickoit ®epepatmu ot 6 anpens 2021 roga Ne245)

IMncemo Munwncrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 mHos16pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOTHI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHUiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepaspHbIil yHUBEpCUTET"
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa
A.b. banakun Knaccuueckue tecTbl Teopuu rpaButanuu - http://old.kpfu.ru/f6/bin_files/balakineooto!35.pdf
ADpXUB 3JIEKTPOHHBIX MyOJIUKAIUI HAy4YHBIX cTaTed - http://arxiv.org/

N.B. Xpurnosuy OO1mas Teoprst OTHOCUTENBHOCTH -
https://reslib.org/reader/web/viewer.html?file=%2F%2Fcdn.reslib.org%2Fpdf %2FaHROcDovL2xp Yi5tZXhtY XQucnUvZ2VOLnBocD9tZ

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIIAHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNIas HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (bOPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEpHH OLIEHUBAHUS JIJIs1 KXI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpCGOBaHI/IH, MMPeaAbABIAEMbIC K HeﬁCTBI/IHM 06y11a101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMMCS B OTHOM W3 JIBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMbI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAATENSIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromnyecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE I10 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0O U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia JuLl, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJIHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 10oroBopoB KOV ¢
IpaBOOOJIaJaTesIMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

A.B. banakun Kiaccuueckue tectsl Teopru rpaButanui - http://old.kpfu.ru/f6/bin_files/balakineooto!35.pdf
ADpXUB 3JIEKTPOHHBIX MyOIMKaNMi HAyYHBIX cTaTed - http://arxiv.org/

N.B. XpurioBuy OO111as Te0prsi OTHOCUTENILHOCTH -
https://reslib.org/reader/web/viewer.html ?file=%2F%2Fcdn.reslib.org%2Fpdf %2FaHRO0cDovL2xpYi5tZXhtY XQucnUvZ2VOLnBocDO9tZ

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéot MeToauuecKkne peKoMeH amun

JIEKLIAN B Xojie IeKIIMOHHBIX 3aHSATHI BECTH KOHCIIEKTUPOBaHUe yueOHoro Matepuaia. OOpaiiaTh BHUMaHHe Ha
KaTeropuy,

(popMyHpOBKH, pacKphIBAIOIIHE COAEPKAHIE TEX WM UHBIX SIBJIEHUH U MPOIECCOB, HAYYHBIE BHIBOIBI U
MPaKTUYECKHE PeKOMEHIANMH. 3a1aBaTh IPENoAaBaTE0 YTOUHSIONIYE BOMPOCH C IEJIbI0 YSICHEHHUS
TEOPETUYUECKUX TTOJIOKEHUH U ONTUMAITbHBIX CIIOCOOOB PelleHNs] Pa3JIMYHBIX TUIIOB 33/1a4.

3AE
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TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeHIalu
NpakTUYeckre | B xoe MoAroToBKM K MPaKTUYECKUM 3aHSATHSM M3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C
3aHSATUSA JOTIOJTHATEJILHOM JIMTEpaTypOi, HOBBIMH IyOIMKAIMSIMK B IIEPUOANYECKHX U3/IaHUSIX: JKypHasIaX, ra3erax  T.1.
[Ipu 3TOM y4ecTh peKOMeHaluK NpenojaBaTes U TpeboBaHus yueOHOI porpaMmbl. JJopabaTeiBaTh CBOM
KOHCIIEKT JIEKIIUH, JieJlasi B HEM COOTBETCTBYIOIINE 3aNMCH U3 JINTEPaTypbl, PEKOMEHJOBAaHHOH MperogaBaTesieM 1
IpelyCMOTPEHHO! YueOHO porpaMMoii.
caMocCTOSsI- CTyJeHT MOXeT JOMOJHHUTb CITCOK MCTIONb30BAHHON JIMUTEPATY Pl COBPEMEHHBIMA HCTOYHUKAMM, HE

MIPEeCTaBICHHBIMHU B CITHCKE PEKOMEH/IOBAHHON JIMTEPATYpPhl, ¥ B JaTbHEHIIIEM HCIIOIb30BaTh COOCTBEHHbBIE
TIOZITOTOBJICHHBIE YUeOHbIe MaTepHaIbl IPY HATIMCAHUK KYPCOBBIX M JUILUIOMHBIX paboT. CBOeBpeMEeHHOE U
Ka4eCTBEHHOE BBIIOJIHEHNE CAMOCTOSITEIbHON paboThl 6a3upyeTcs Ha COOOICHUN HACTOSAIIMX PEKOMEHAALNN 1
M3y4YEeHUN PEKOMEHIOBAHHOW JINTEPATYPBI.

9K3aMCH

DK3aMeH MPOBOJIUTCS B IIMChMEHHOM (popMe. DK3aMeHAITMOHHBINA OUJIET COICPKUT JIBA BOIPOCA U3 MPOTrPaMMbl
Kypca ¥ ofHy 3a1a4y. [1oJHBIf OTBeT Ha KaX /bl BOMpoc orieHnBaeTcsl B 20 6aJUI0B, MPaBUIBHOE PeIlicHHe
3anaun orieHuBaetcs B 10 6awioB. HenoHbIi OTBET, YaCTUYHOE pellieHUe 3a1aull U pellicHUe 3a/1a4y,
coiepariee O MUOKH, OLIEHUBAIOTCSI MEHBIIIMM YHCJIOM 0aJUIOB. DK3aMeH CUMTAETCs] CAAaHHBIM, €CJIM IIPU OTBETE
Ha 9K3aMEHalMOHHBII OuneT HabpaHo He MeHee 28 GayutoB. [Ipy mpocTaHOBKE OLEHKH YKCIIO OANIOB, HAOPAHHBIX
Ha 9K3aMeHe, CYMMHUPYETCsI C YKCIIOM 0aJUIOB, HAOpAHHBIX Ha MPAKTUYECKUX 3aHATUAX. DK3aMEHAIIMOHHBINA
OUJIET CONIEPKUT BOIPOCHI ¥ 33/1a4H U3 BCEX Pa3/IesIOB IPOTPaMMBEI.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS ITepedeHb MPOrpaMMHOr0 obecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJUTOpUn IJIsd KOHTaKTHOM pa6OTI>I C IpenogaBaTteyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOebo (CTOJII)I

U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE /17T Pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN U151 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3alK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIIerocs ¢ MpernojiaparesieM, B TOM Yuciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHBI JIJISI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAJIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/IEHUsI TPEHUHIOB,
OpraHM3aliK KOJUIEKTUBHOM padoTHI;
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN Cl)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.04.01
"Marematrka" 1 MarucTepckoi mporpamme "I'eoMeTpus u ee MpUIoKeHus " .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.J]B.04.01 O6was meopusi OMHOCUMENbHOCHU

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

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

[Ipocuss noaroroBku: L'eoMeTpus U ee MPUIOKEHUST
KBanmdukanys BbIITyCKHAKA: MarucTp

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

OcHoBHas JuTepartypa:

1. Urnatees, 1O. I'. Maremarnyeckue ocHOBH (PM3UKH: ¢ iprMepamu pemenus 3agad B CKM Maple: [yue6nuk] / 10. T'. 1.
Urnarees, I0puii ['ennagneBny. Maremarnyeckue OCHOBHI (PM3HMKH : ¢ TpuMepamMu petreHns 3a1a4 B CKM Maple: [yueOHuk] /
I0. T'. UrHatbeB, A. A. AradoHoB ; Kazan. (ITpuBomnx.) denep. yH-T, H-T Matemarrku 1 MexaHuku um. H. W. Jlo6aueBckoro.-
Kazans: [Kazanckuii yausepcuter], 2016 .- 239 c.

2. ®opros B.E., ®dusnka Bbicokux miaotHoctel sHeprun / @opros B.E. - M. : PDUSMATIJINT, 2013. - 712 c. - ISBN
978-5-9221-1468-4 - Tekcr : anexktponHbli // DBC 'KoHncynbranT cTygenTa’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922114684.html

(mata oopamenus: 14.05.2024). - Pexxum ocTyma : 1o TOAITUCKE

3. Anekcees, C. BBeneHue B 00I1yI0 TEOPUIO OTHOCUTEILHOCTH, €6 COBPEMEHHOE Pa3BUTHE U MPUJIOKEHHs: YueOHoe nocodue /
Arnexcees C., ITamarusix E.A., Ypcynos A.B., - 2-e u3g., crep. - Mocksa :®@nunra, U3a-8o Vpan. yH-Ta, 2017. - 380 c.ISBN
978-5-9765-2612-9. - Tekcr : anektpoHHsIit. - URL: https://znanium.com/catalog/product/945379 (nata oGpaieHusi:
14.05.2024). - Pexum focTtyna: 1o MojimcKe.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. JIykam, B. H. ®usnueckas kocmonorus / B. H. Jlykam, E. B. Muxeesa. - Mocksa : PUSMATIINT, 2012. - 404 c. - ISBN
978-5-9221-1161-4. - Tekcr : aeKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHas cucTeMa. - URL:
https://e.lanbook.com/book/5279 (nata obpaimenust: 14.05.2024). - Pexxum mocTymna: [yist aBTOPU3. TOJIb30BATEIICH.

2. Cypaun, B. T. [TaTas cuna : yaebHoe nocooue / B. I'. Cypaun. - 2-e u3g., crep. - Mocksa : MITHMO, 20009. - 40 c. - ISBN
978-5-94057-493-4. - Tekct : anekTpoHHSIH // JIaHb : 351eKTpoHHO-OMbImoTevHas cucrema. - URL:
https://e.lanbook.com/book/9422 (mata o6pamenus: 14.05.2024). - Pexxum gocTyna: sl aBTOPH3. MOJIb30BaTEIeH.

3. Maremarnyeckue OCHOBbI COBPEMEHHOM TEOPUH TpaBUTALMK [DNeKTpoHHbIH pecypc]: MoHorpacdwms / O. B. Badyposa, b. H.
®poros. - M.: [Tpomereii, 2012. - 128 c. - Pexum gocryna: http://www.studmedlib.ru/book/ISBN9785704223627.html

(mata oopamenus: 14.05.2024). - Pexxum mocTyma: IUist aBTOPU3. TOJIB30BaTENIeH
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.J]B.04.01 O6was meopusi OMHOCUMENbHOCHU

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

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

[Ipocuss noaroroBku: L'eoMeTpus U ee MPUIOKEHUS
KBanmdukanys BbIITyCKHAKA: MarucTp

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

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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