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ITporpamma mucimruiuasl "HakpsiBatonue npocrpadctsa v rpymms'; 01.04.01 "Maremartuka".

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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[porpammy muctmIuiHbl paspadoTai(a)(u): npodeccop, a.H. (qoueHt) I'ymepos P.H. (Kadenpa maTemariueckoro aHasmsa,
otjesieHre MaTeMaTtukn), Renat. Gumerov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH OpraHM30BbIBATh HAYYHOUCCIIEIOBATENBCKYIO M HAYYHO-TIPOU3BOJICTBEHHYIO padoTy,

YIIpaBJISATh HAYYHBIM KOJUIEKTUBOM, ITyOJIMYHO MPEACTABIIATh COOCTBEHHBIE U U3BECTHBIE
Hay4YHBIE PE3YJIbTaThI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

3HaTh OCHOBHBIE MOHSATHUS U PE3YJIbTATHI IO TEOPUM HAKPHIBAIOIIKX [TPOCTPAHCTB U IPYII, TAKWE KaK HAKpbIBAIOLIEE
0TOOpaXeHHe, MyTh, HOAHATHE MyTH, YMHOKCHHUE MyTeH, (hyHIaMeHTaIbHAsI TPYIINa, KPUTSPHiA

TIOJHSATHUS MyTH B TEPMUHAX (PyHIAMEHTAIBHOU TPYIIITH, TIpOCTeie (paKkTh U OHSATHS TEOPUU

TOIOJIOTUYECKUX TPYIII, TeopeMa [ToHTpsruHa 0 HOAHATHH TPYIIIOBOM CTPYKTYpPbl, OCHOBHbIE TIOHATHS

1 (paKTHl TEOPHU OOPATHBIX CIIEKTPOB, 0000MeHNe TeopeMbl [IOHTpsITHA TS He JIOKAJIbHO CBSI3HBIX

TOHOJIOTUYECKUX T'PYIIIL.

JHoKeH ymeTs:

YMeTb BBIUUCIIATH OCHOBHBIE (DYHAMEHTAJIbHbIE TPYIIIBI TOMOJIOMMYECKUX TPOCTPAHCTB.

I[OIDKGH BJIa€Thb:

Biiajiets METOJaMH TEOPHH HAKPBIBAIOIUX OTOOPAXKEHUI.

JIOIDKGH AE€MOHCTPUPOBATDb CITOCOOHOCTh Y TOTOBHOCTb:

Hcronp30BaTh OCHOBHBIE MIOHATHS U PE3YJIbTAThI IT0 TEOPUHM HAKPHIBAIOIINX MPOCTPAHCTB U IPYIII, TAKKME KaK HaKphIBaolee

oToOpaxkeHue, yThb, NOAHATHE MYTH, yMHOXEHUE TTyTel, pyHIaMeHTaIbHasl IPYIIa, KpUTepUi
MOAHATHS MYTH B TEPMUHAX (DyHIAMEHTAIBHOW TPYMITBI, pocTeime (hakThl U TOHATHS TEOPUH
TOIOJIOTUYECKUX TpymIl, TeopeMa [ToHTpsriMHa 0 MOAHATUY TPYNIIOBOI CTPYKTYpPbl, OCHOBHBIE IIOHATHUSA
1 (paKThl TEOPUM OOPATHBIX CIIEKTPOB, 00001IeHNe TeopeMbl [IOHTpsTHHA 1S He JIOKAIBHO CBS3HBIX
TOIMOJIOTUYECKUX TPYTIII.

Bbruncnars ocHOBHBIE (PyHAAMEHTAIbHBIE IPYIIITHI TOIOJIOTMYECKUX MPOCTPAHCTB.

Brianets MeTOJaMy TEOPHM HAKPHIBAIOIMX OTOOPaKEHUI.

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Hannas qucrruivHa (MOayJb) BKMoveHa B pasaen "B1.B.JIB.08.05 ducturummast (Momym)" OCHOBHOH MpodecCHOHATFHON
oOpazoBaresbHO nporpammsl 01.04.01 "MaremaTtuka (AHaIM3 Ha MHOrooOpasusix)" U OTHOCUTCS K AVCLMITIMHAM T10 BBIOOPY
yactu OITOII BO, ¢opMupyemoii yaacTHIKaMH 00pa30BaTeIbHBIX OTHOILICHHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM JUCHUILIMHBI (MOIYJIsI) B 3a4€THHIX € IHHUI[AX C YKa3aHHEM KOJHNYeCTBA YaCOB, BbIJeJeHHbIX Ha
KOHTAKTHYI0 pa®oTy 00yUYalomuxcs ¢ npenoaaparejeM (0 BHAaM yUeOHBIX 3aHATHI) M HA CAMOCTOATEJIbHYIO
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTaBIIsIeT 4 3a4eTHbIX (bie) enuHuL(bl) Ha 144 yaca(oB).

KonrakTtHas padora - 37 yaca(oB), B TOM umcIie Jiekitun - 0 yaca(oB), paKTHUECKUe 3aHATHSA - 36 Jaca(oB), Ta00paTOpHBIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIHOM padoTHl - 1 yaca(oB).

CamocrositesibHast pabota - 71 daca(oB).
KouTpossb (3auét / x3amen) - 36 yaca(oB).

Crpannna 3 u3 9.
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH B 3 CEMECTpPE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
1. Tema 1. HaKpr]ia}OI_[II/Ie oroOpaxeHus. [TyTu. 3 0 0 6 0 0 0 6
[lognusaTue nyrei.
2 Tewma 2. CDYHilaMeHTaHBHBIe rpynnsl. [TonHsaTue 3 0 0 6 0 0 0 5
0TOOpaKEeHMIA
3 Tema 3. Tononornueckue rpynmsl 1 Teopema 3 0 0 6 0 0 0 15
ITonrpsaruna
Tema 4. OOpaTHbIE CIIEKTPHI TOMOJOTUIECKHX
4. [mpoctpaHcTB U rpymi. OOpaTHbIe Mpe/iesibl. 3 0 0 6 0 0 0 15
5 Tema 5. AnmpokcuManysi HAKPbITUSL KOMIIAKTHOM 3 0 0 6 0 0 0 15
IPYIIIbI
6. Tema 6. O6o01eHue TeopeMsl [IoHTpsATHHA 1 3 0 0 6 0 0 0 15
CIIEJICTBUS
l1Toro 0 0 36 0 0 0 71

4.2 Coaep:kaHue JUCHMILUIMHBI (MOYJIs1)

Tema 1. HakpoiBaromue otoopakenust. [lyru. I[logusTue nyreii.

OrnpejiesieHre HaK peIBAIOIIET0 0ToOpakeHust. KOHEYHOIMCTHOE HaKPBIBAIOIIEe OTOOpaKEHHE.
BeckOHEeUHOIMCTHOE HAK PhIBAIOIIEE OTOOpaKEHHE.

Ipumepsl. 'omomopusmbl. HakpbiBaioiiye oToOpakeHns OKpYKHOCTU. TpUBHAIbHBIE HAKPBHIBAIOLINE OTOOPaKEHHUS.
OCHOBHBIE TOIOJIOTMYECKUE CBOMCTBA HAKPHIBAIOIIMX OTOOPaXEHUH U MyTeu.

[NonHsATHE MTyTEN OTHOCUTEIHEHO OTOOPAKEHHH.
Tema 2. PyngameHnTajabHbie rpynnbl. [loaHaTue oToopakenuit
Onpepenenvie pyHaaMeHTaNbHON rpynmbl. [IpuMeps! BeraucieHus (pyHIaMEeHTAIbHOW TPYIIIBL.

OcCHOBHbIE CBOWCTBA (PyHAAMEHTaIbHOM rpyribl. [ogHsATHE OTOOpaXeHHId B TepMHUHAX (PyHAaMEHTAIbHOM Tpymnbl. [Ipumepsl.
Tomonornyeckas rpynmna. Tonoaornyeckue u aredpanyeckue CBOMCTBa TONOJIOTMYECKHX rpymil. KoMMyTaTHBHOCTD
(pyHIAMEHTaTbHON TPYIIIBI TPOM3BOJIBHON TOIOJIOTHYECKOM IPYIIIIBL.

Tema 3. Tonosornyeckue rpynnsl 1 Teopema IloaTpsiruna

Onpepenenne Tononormyeckoi rpymnmsl. CBoiicTBa. Ba3a okpecTHOCTe! eTUHUITBI TPYyNIbL. [IprMepsl TONOIOTHYECKIX TPy,
MaTtpuyHble Tpynnsl. OCHOBHbIE CBOWCTBA TOINONOTNYecKUX rpyr. Teopema IToHTpsriHa

O MOJHATUY IPYNIIOBON CTPYKTYPHI HA HAKPHIBAIOIEE TPOCTPAHCTBO JIOKAJIBHO JINHEHO
CBsI3HOH rpynmbl. Jloka3aresbcTBo TeopeMsl [IoHTpsAruHA.

Tema 4. O6paTHbie CIEKTPHI TOMOJOTHYECKHX NPOCTPAHCTB U rpynn. Q6paTHbie Nmpe/iebl.

[NousTre oOpaTHOrO criekTpa U odpaTHOro npenesa. [loctpoeHne oOpaTHBIX PEeIeoB B KATETOPHU TOMOJIOTHYECKUX
npoctpaHcTB U rpyni. CBOICTBa CIIEKTPOB U X 00paTHHIX NpejesioB. Tomonorus oOpaTHbIX MpeaenoB. Mopdu3Mbl 00paTHBIX
CMEKTPOB, NpeeIbHble MOP(MU3MBL.

P-agnueckue coneHonpapl. HakphiBatolie oToOpakeHus COJICHOMIOB.
Tema 5. AnnpokcuManusi HAKPHITHSI KOMIIAKTHOI IPyNNbI

AnmnpokcuManys KOHEYHOIMCTHOTO HAK PHIBAIOIIETO OTOOpaKeHUsI KOMIIAKTHOM IPYIITbl KOHEYHOIMCTHBIME HAaKPHIBAIOIIIMMH
OTOOPaKEHUSIMH CBSIZHBIX JIOKAJIBHO JITHEHHO CBS3HBIX CBSI3HBIX IPYIIL. YaCTHYHO yopsigoueHHble MHOKECTBA.
KondunansHoe MHOXecTBO. OOpaTHBIE CIIEKTPhI M 0OpaTHBIE Npeeibl. Pa3OreHne equHHUIBL, TOJYMHEHHOE TOKPHITHIO.
JuaroHais 0TOOpaKeHHH.

Tema 6. O600menne Teopembl [IoOHTPATHHA U CJIeICTBUS

3AE
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Hanomunanve (pakToB 0 OTHATUY IyTel M 0TOOpakeHUH B TepMUHAX (DyH/IaMEHTaJILHOMW I'PYIIITBI.
JloKa3aTeabCTBO TEOPEMBI O HAKPBIBAIOIIEH IPYyIIIe AJIs1 HAKPBITUI HE JIOKaJbHO CBS3HBIX TPYIIL.

IIpunoxeHue 3Tol TeOpeMbl K ypaBHEHUM ¢ (PyHKLIMOHAIBHBIMU KO3 unnentamMu. MHorouiens! Befteprrpacca. Mx
cBoiicTBa. Cpe/iHMe Ha KOMITAKTHBIX IPyIIax.

5. IIepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpbHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMmocTosiTesibHAs paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TAK U MPOPadOTKY TeM (pa3ielioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloecs: YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HATIPABJICHHbIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILJIMHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMy, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHII "

VYcraB (eaepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOT0 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITIpuBomKCKMiA)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICIIIETO
npodeccuonanbHoOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblil yHUBepCUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEpCUTETa
Topology Atlas - http://at.yorku.ca/

MIIHMO - http://www.mccme.ru/free-books/

y4eOHble MaTepuaiibl Mex-Mata MI'Y - http://www.mexmat.net/materials/3/

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCHHUIIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE SHHHHfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayomas HHPpOopMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETECHITH;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPE/ICTBA;

- cofiepXkKaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

DOoH/1 OLICHOYHBIX CpeACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmmMe JUuCHUITTMHBI (MO}IyJ’IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAUMON JIJIs1 OCBOEHHUSI U CIUILIUHBI (MO LyJIsl)

OcBoeHUe QUCLUIUTMHBI (MOYJIs1) TIperoiaracT u3ydeHne OCHOBHOM 1 JOMOTHUTEIbHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYYalOIIMMCS B OHOM 3 ABYX BapUaHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0ueHHbIX KDY noroBopos ¢
paBo00IaAaTe MU,

- B eyatHoM Bujie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEHTe 110 YATATEIbCKUM OMJIETaM B COOTBETCTBHUH C MPABHJIAMU I0JIb30BaHusT HaydHoi OMOIMOTEKON.

SAEKTPOHHBH
Crpauuna 5 u3 9. Il YHHBEPCHTET
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Topology Atlas - http://at.yorku.ca/

MIIHMO - http://www.mccme.ru/free-books/

yueOHble MaTepraibl Mex-mata MI'Y - http://www.mexmat.net/materials/3/

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeH AU
IMPaKTUYCCKHUEC HOBTOpI/ITL COOTBETCTBYIOIIME Pa3AC/ibl TCOPUU I'PYIIIT U o6meﬁ TOHOJ’[OFI/II/I.B Xoae 3aH5{TI/Iﬁ BECTU
3aHATUA KOHCIIEKTHPOBaHHe pellieHuit 3a1a4. JKenaTepHO yJacTBOBaTh B 0OCYXJICHUN BCeX pelnaeMbiX 3a1a4.Oopaiath
BHMMAaHWE Ha HAYYHbIC
BBIBO/Ibl 1 TIPAKTUYECKUE PEKOMEHAAIINU, CBA3AHHBIE C pACCMATPHUBAEMbIMU 3aJa4aMU. OTMC‘IEITL PE3YJIbTATHI,
MOKa3bIBaOIUEe TECHYIO CBA3b aHFe6paI/I‘~ICCKI/IX U TOITIOJIOIT'MYECKUX HOHHTI/II?I.
CaMOCTOSI- Tepen kaxpiM 3aHATHEM HEOOXOUMO PelliaTh 33/1a4d U MPOpadaThiBATh TEOPETHUECKUI MaTepHra

TIPEAIBIIYIIETO 3aHATHSL.
IIpu sTOM yuecTsb

PEKOMEHIALNH TTperoaBatess U TpeOoBaHUsl yUeOHON NPOrpaMMBbL.

JlopaGaTtbIBaTh CBOI KOHCIEKT, JieJiasi B HEM COOTBETCTBYIOILHE 3aIMCH U3 JINTEPaTypH,
PEKOMEH/I0OBAaHHOM IMpero/iaBaTesieM U MpelyCMOTPEHHO! y4eOHO! MporpaMMoN.

IIpu noaroroske

K 3aHATHSAM HCIIOJIb30BATh JTUTEPATYPY

MIPETTOKEHHYIO TIPETIoJaBaTeIeM U 00paIlaThCs 32 METOIMUECKON TIOMOIIBIO K HEMY.

9K3aMCH

K 9K3aMEHY IMOBTOPUTH BCE ONPEAC/ICHUA U (ZpOpMyJ'[I/IpOBKI/I " 10Ka3aTeJIbCTBA BCEX TEOPEM U3 Kypca.
JKenarenbHO MOMBITATHCS

JA0Ka3aTb TCOPEMbBIL 0€e3 UCIIOJIb30BaHK KOHCIIEKTOB.

HpopemaTb BCC 3a/1a4u U IIPUMEPHI, pa3o6paHHLIe Ha 3aHATHUAX U B IOMAlIHUX 3aJJaHUAX. PeKOMCH}lyeTCH
Impopemarb JONOJTHUTEIbHBIC 3aJa4l aHAJIOTUYHOI'O TUIIA U3 PEKOMEHJOBAHHBIX 3aJaYHUKOB U y‘{e6HI/IKOB.
P C€KOMCHYETCs TaKKE IIOCMOTPETh JOKA3aTE/IbCTBA TEOPEM B JIOTIOJTHUTEJIbHOU JTeparype.

10. IIepeyens H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mponecca
o JUCHUILUIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIHE
(MOZyJII0), BKITIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPE/ICTaBIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0 MO /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TGXHI/I‘ICCKOC obecrieueHne 06pa30BaTCIII)HOI‘O mnmponecca 1no AMCuuIIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

TTomerteHus st CAMOCTOSITEIbHON pabOThl 00YYaIOIIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMAIUN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHneM JoCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHyo cpeny KOV,

VuebHsie ayJuTOpun IJIst KOHTaKTHOM pa6OTI)I C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbo (CTOJII)I

U CTYJIbS).

KomnbloTep 1 MpUHTEp 1A PACIeYaTKU Pa3JaTOYHBIX MAaTEPUAIOB.
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MynsTUMeauiHas ayAUTOPHUS.
KommnbioTepHbIi Kitacc.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYal0NUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIPpOIECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJAMH U1 JIMOAMHA C OTPaHUYECHHBIMH BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIs €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(opmbl, yIOOHBIE 1711 Pa3IMYHBIX M10JIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO IIPEACTABUTD B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIABUATYPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaad HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Niepeaauyn MH(GOpMaluy, OpraHu3aliy Pa3iniHbIX (popm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEIECHUsI TPEHUHIOB,
OpraHu3alvK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL OpraHnu3altun (bOpM TEKYyHWIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM WM JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm mpoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMUCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MHMHYT;

- TIPOZIOJIKUTENIBHOCTH MOAIrOTOBKY 00YYAIOLIerocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBetctBur ¢ TpedoBanussMu PI'OC BO u yueOHbIM 11aHoM 110 HarnpasieHuo 01.04.01
"Matemaryka" 1 MarucTepcKoi nporpamme "AHaIN3 Ha MHOrooOpasusx .

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

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

Ipodunp NoAroToBKM:_AHAIN3 HA MHOT000pa3usIxX
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHust Mo odpa3oBaTesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. TlaabxeHckmid, B. U. Benenue B tuddepeHnnansayio reomerpio : yueoHoe nmocodue / B. Y. TlaHpkeHCKUH. - 2-¢ U3,
ucnp. - Cankr-IlerepOypr : JIanp, 2022. - 240 c. - ISBN 978-5-8114-1979-1. - Tekcr : aneKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/212126 (nata o6pamenus: 03.03.2021). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. CkorieHkoB, A. b. Anrebpanyeckast TOIOJIOTUS C TEOMETPHUYECKON TOUKH 3peHusi : yueOHoe rnocooue / A. B. CkomneHKoB. -
2-e u311., gom. - Mocksa : MITHMO, 2020. - 301 c. - ISBN 978-5-4439-3561-4. - Tekcr : a5ekTpoHHblIi // JlaHb :
aJIeKTpOHHO-OubIMoTeunas cucrema. - URL: https://e.Janbook.com/book/267725 (narta obpamenus: 03.03.2021). - Pexum
JOCTYyIa: U151 aBTOPU3. TIOJIb30BaTeNeH.

3. Uckosckux, B. A. MuoromepHas reometpus / B. A. VickoBckux ; cocraurenu B. C. Kynukos [u 1p.]. - Mocksa : MITHMO,

2016. - 616 c. - ISBN 978-5-4439-2499-1. - Tekct : aneKTpoHHbIi // JIaHb : 31eKTpOHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/80144 (mata obpamenus: 03.03.2021). - Pexum noctymna: Iuist aBTOPU3. TOJI30BATEIIEH.

lonoJHATEILHAS JUTEpPATYypa:

1. Buk, [I. V. Teopus romosioruii. Beenenue B anrebpandeckyio tononoruio / 1. V. Buk. - Mocksa : MITHMO, 2005. - 288 c. -
ISBN 5-94057-086-0. - Tekcr : anekTpoHHSIi // JIaHb : anekTpoHHO-O0MOIMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/9310 (mata o6pamenus: 03.03.2021). - Pesxxum mocTyna: s aBTOPH3. TOTb30BaTEIeH.

2. IMoapan, B. E. DieMents! Tomosioruu : yuyedHoe mocoodue / B. E. Ioapan. - 3-e uzn., crep. - Cankr-Iletepoypr : Jlans, 2020.
- 188 c. - ISBN 978-5-8114-5835-6. - Tekcr : anektpoHHsli // JlaHb : 3;1eKTpOHHO-OMOIMoTeyHas cucrtema. - URL:
https://e.Janbook.com/book/147138 (nara obpamienust: 03.03.2021). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

3. Ilpumaxos, [I. A. T'eomerpust ¥ Tonosorus : yuebnoe nocodue / [I. A. [lpumaxos, P. . XamunysumH. - 2-e usz., nepepad. u
Jor. - Mocksa : MOIIA, 2011. - 272 c. (YuuBepcurerckas cepusi). - ISBN 978-5-902597-13-1. - TekcrT : 3/IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/451172 (aata obparmenus: 03.03.2021). - Pexum gocrymna: 1o nmogmucke.

4. KOHEeYHOIMCTHBIE HAKPHITHS COJIEHOMIOB: yueOHO-MeTorueckoe nocooue / P. H. T'ymepos ; Kazan. denep. yH-T. -
DnektpoHHble qaHuble (1 ¢aiin: 0,122 M0). - (Kazans : Kazanckuit penepanbibiii yausepcuret, 2014). - 3aru. ¢ skpaHa . - s
8-ro u 9-ro cemectpoB. - TekcT : anekTpoHHbId. - URL:

http://libweb.kpfu.ru/ebooks/05-IMM/05_033_000549.pdf (nara o6pamenus: 03.03.2021). - Pexum gocTymna: OTKpPBITHIH.
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Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka
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KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
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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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