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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

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 quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

IIporpaMmy AUCHMIUTMHEL pa3padoTaii(a)(u): CTapiivii mpernoiaBares, K.H. bapanosa H.B. (kagenpa reneruku, LleHTp
6uoJIorny 1 rnejarornyeckoro oopasonanusi), NBBaranova@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
[K-4 CriocOOHOCTb OCYILIECTBIISATh YIIPABJIEHHE POU3BOJICTBOM OMOTEXHOJIOTMUECKOM POAYKIIUH,

PeaIM30BBIBATh CHCTEMY MEHEI)KMEHTa KauecTBa B COOTBETCTBUH C TPEOOBAaHUAMU
[POCCUIICKMX Y ME3KIyHapOJIHBIX CTAHAAPTOB U TEXHUUYECKON JOKYMEHTALNH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

O6IIII/IC IOJIOKCHUA U ITIOAXOIbI MOJICKyIISIpHOﬁ WHKXEHCPHU, JOCTUKCHUS U IICPCIICKTUBLI, CprKTypHO-(byHKHI/IOHEUII)HI)IG
0COOEHHOCTH OOBEKTOB 6I/IOI/IH)KeHepI/II/I;

OCHOBHBIE IPUHIIMITHI NOTy4YeHusi pekoMOrHaHTHBIX JTHK, sTansl reHHO-MHKeHepHBbIX padorT;
3a/1a49K, HAIPaBJICHUsI ¥ IPOOJIeMbl MOJIEKYJISIPHOM MHKEHEPUH TIPUMEHUTEIBHO K COBPEMEHHBIM MOTPEOHOCTSIM.

JloKeH yMeTh:

HCIIOJIb30BAaTh IMOJIYYEHHBIEC 3HAHUS IJIs noz[6opa OHOIOrNYECKUX OOBEKTOB U IMPUMEHEHUA UX B PA3JIMYHBIX
TEXHOJIOTUYECKUX IIPOLIECCAX;

IIOHUMAaThb HCO6XO,HI/IMOCTI> MNPUMEHEHNA METOAOB MOJIGKyJIHpHOﬁ WHKXCHCPUU U1 KOHCTPYUPOBAHUA HOBBIX q)OpM.
JIOJDKGH BJIag€Th:

HaBBIKAMH CAMOCTOSITEJIbHON UCCIIEI0BATEILCKON PaboThl

2. Mecto guctumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucnuiuivHa (MOAyJb) BKoveHa B paszaen "B1.B.03 [Mucnuruimast (MOgys)" OCHOBHOM MPO(ecCHOHANTBHON
obpazosarenbrol nporpammsel 19.03.01 "BrotexHonorus (BuorexHosorus u GuonHxeHepusi)" u orHocutcs K yactu OTTOIT
BO, dopmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLICHHH.

OcBauBaercs Ha 4 Kypce B 7 ceMmecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbII€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4aluuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcs

OO011ast TPyIOEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHHIX (bie) enuHuIl(bl) Ha 108 waca(oB).

KonraktHast pabota - 57 yaca(oB), B TOM 4KcIie JeKiuu - 28 yaca(oB), MpakTUIecKue 3aHsTus - 28 yaca(oB), 1abOpaTOpHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - 1 yaca(oB).

CamocrositenbHas padoTa - 51 yaca(oB).
Kontposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCHIMIUIMHBL: 3a4€T B 7 ceMecTpe.
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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. Tema Ul. OCHOBHBIE IPHEMBI 7 10 0 10 0 0 0 16
MOJIEKYJISIPHOW MHKEHEPHUH.
Tema 2. Tema 2. Co3gaHue U UCIIOJBL30BaHUE
TeHEeTUIEeCKU TPaHC(OPMUPOBAHHBIX
2. MUKPOOPTaHU3MOB. 7 8 0 8 0 0 0 15
Tema 3. Tema 3. MonekynspHas MHXEHEpPHS
3 pacTeHui U KUBOTHBIX. 7 8 0 6 0 0 0 10
4. [Tema 4. Tema 4. I'ennas tepanus. 7 2 0 4 0 0 0 10
lToro 28 0 28 0 0 0 51

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Tema 1. OcHOBHBIE NPHEMBI MOJIEKYJISIPHOI HH KEHEPHH.

OcHoBHbIe MOHATHS. Hay4Hble OTKPBITHS, KOTOPbIE CIIOCOOCTBOBAJIN Pa3BUTHIO MOJIEKYJISIPHON HHKeHepuH. Posb
MOJIEKYJISIPHOI MH)XEHEPUH B Pa3BUTUH OMOTEXHOJIOTMH. MoJeKyJIsIpHble OCHOBBI TeHETHUYECKOH MHXeHeprH. Baxuelmme
TeHOMHBIE IIPOEKTHI, HAIPAaBJICHHbIE HA CEeKBEHMPOBAaHNE TeHOMOB PACTEHHH, JKMBOTHBIX, TPUOOB, IMILEBHIX [IATOTEHOB,
MAlMEHTOB, CTPAJAIIMX OT paKa, PeIKNX FeHETHUeCKHX 3a001eBaHui ¥ Ap. OCHOBHBIE TAIlbl TEHHO-MHKEHEPHBIX TPOEKTOB.
DepMeHTH, TpIMEHsIEMbIe B TEHETHUECKON HHKeHepry. MeTo/Ib! motydeHus reHoB. Bextopasle monexyisl JJHK u ux
KOHCTpyHpoOBaHue. MeTo/ibl noJtyueHust pekoMOuHaHTHBIX Mostekys1 [JJHK. Beenenue pekomOunantaeix mosiekyn JHK B
KJIeTKy perunuenta. Cozganue 6uoorek reHoB. HoBble MeTO/B! KJIOHUPOBAHMS.

Tema 2. Tema 2. Co31aHue H HCHOJIL30BaHHE FreHeTHYE CKH TPaHC( 0PMHP 0BaHHBIX MIKP0OPraHN3MOB.

KoHcTpynpoBaHue 1 UCHOJIb30BaHUE PEKOMOMHAHTHBIX ITAMMOB OakTepuil. [ eHHO-MHXEHEPHbIE OPraHU3MbI B
XO3SICTBEHHOMN AEATEIIbHOCTU YEJIOBEKA U IIEPCIIEKTUBBI UX ,I[EUII)HCﬁH.ICFO HCII0JIb30BAaHUA. FCHHO-I/IH)KCHCPHOC TOJIy4YE€HUE
MEINIHCKUX ITPEapaToB. Wcnons3oBanue pGKOM6I/IHaHTHLIX MUKPOOPTaHU3MOB PA3JIMYHBIX CUCTEMATHUYECKUX T'PYIIIT JJIA
MOy YeHISI KOMMEPUYECKHX IPOAYKTOB ((hepMEHTHI, HHCYJIUH, TOPMOH pOCTa, HHTep(epOHbI, MOHOKJIOHAJIbHBIE aHTUTENA U
T.0.).

Tema 3. Tema 3. MoaekyJsipHasi HHKeHePHsI PAaCTeHHI U )KHBOTHBIX.

TpaHCI‘CHHbIC pacT€HrA U JKUBOTHBIC KaK 6H0peaKTOpr JUIS IOJTyY€HU A HEHHBIX IS TPOMBIIIIIEHHOCTH U MEAUIINHBL
OpPraHn4eCKux COCHHHGHHﬁ. HOHy‘{CHI/IG TPaHCT€HHbIX paCTCHHﬁ. Cunres B PacCTeHHAX 1y KEPOIHBIX OeIKOB MEIUIUHCKOT'O
Ha3Ha4YCHUA. TpaHCFCHHLIG PpacTeHuA B CEJIbCKOM XO3SIHCTBE. KOMMCPHI/IEUII/BaLlI/IS{ TPAHCTE€HHBIX paCTGHI/Iﬁ 1 OM00E30MaCHOCTb.
TpaHCI‘CHHbIC JKUBOTHBIC U UX HUCITIOJIb30BAHUCE. O6H.Iaﬂ CXeMa IOoJYyUYCHUS TPAHCTEHHBIX KUBOTHDBIX. HepeHoc I'€HOB B KJICTKH
MJICKOITUTAIOIINX. l'[onyquI/Ie 1 IPUMCHEHUNEC TPAHCICHHBIX JKUBOTHBIX. K.HOHI/IpOBaHI/Ie JKUBOTHBIX.

Tema 4. Tema 4. I'ennas Tepanus.

IloHsTHE TEHHOM Teparuu: OorpeacJIeHne, NoaAxXoabl U METOIbI. CTpaTCI‘I/IH TFEHHOM Teparu. DTansl reHHOU Teparu. CucreMbl
NEPEHOCA TPAHCITCHOB: BUPYCHBIC 1 HEBUPYCHBIE CUCTEMbI IOCTABKH I'€HOB. OCHOBHBIE (ba3bl KJIMHUYECKUX UCTBITAHUNA. Y crieXu
TEHHOU Teparu. I'ennas Teparus B 6ynyl_ueM. .HCKapCTBeHHbIC CpeacTBa Ha OCHOBE OJIMT'OHYKJICOTUIOB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeHHsI JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOYJIIO)

CamocrosTenpHas padoTa 00yJalOIMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPYU METOIMYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTeNbHas paboTa 0OyYaIOMIMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaloIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIpaBJICHHbIC Ha 3aKperieHre 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIVHE.

SAEKTPOHHBH
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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHHH 3aKTi0YeHHbIX KPY noroBopos ¢
HpaBoOOIaIaTeIIsIMIL;

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

National Center for Biotechnology Information - https://pubmed.ncbi.nlm.nih.gov/
Knaccuueckast u MosiekyJisipHasi 6uosnorusi - http://molbiol.ru/
[Nopran MeTon0B MoOJIEKYJIsSIpHON Orosioruu - http://www.protocol-online.org/

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOIyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUU JIeKIIMOHHBIN KypC TUCHIMIUIMHBI HAMIPaBjieH HA O3HAKOMJIEHUE CTYIEHTOB C OCHOBAaMHU MOJIEKYJISIPHON
WHXEHEepUH, a Takxke (PyHAAMEHTAIbHBIMU 1 IIPUKJIAJAHBIMU JIOCTUKEHUSIMU ITOU Hayku. Bosbliioe BHUMaHue
yIeJseTcsl CTPYKTYPHO-(PYHKIIMOHATIEHBIM OCOOSHHOCTSIM OOBEKTOB OMOMHKEHEPUH; OCHOBHBIM MTPUHITATIAM
rosyueHus pekoMOrHaHTHBIX [JHK, TanaM reHHO-WHXeHEPHBIX paboT; 3a/1a4aM, HATIPpaBJICHUSIM U POOJieMaM
MOJICKYJISIPHOW MHXXEHEPUH TPUMEHUTEIFHO K COBPEMEHHBIM IMTOTPEOHOCTSIM.

IMPaKTUYIECKUE Hpaxmqecmle 3aHATHUSA HAIIPABJICHBI HAa BBIIIOJIHEHUE CTYJEHTAMHU I10[] PYKOBOJACTBOM ITPETIOAaBaTEIA KOMIIJIEKCA

3aHATUA y4eOHbIX 3aJaHHH C [EeJIbI0 YCBOEHUSI HAYYHO-TEOPETUYECKIX OCHOB YUeOHOH AUCIMIUIMHBL, NPHOOpETeHHS
YMEHHH U HABBIKOB, OIIBITa TBOPUYECKOH AeSTENLHOCTH. B paMKax MpakTHYeCKHX 3aHSATHH CTYIEHTHl paboTaloT ¢
y4eOHO-METOAMYECKIMH MaTepuaiaMy Kadeapbl, 3HAKOMATCS C SJIEKTPOHHBIME 00pa30BaTe/IbHBIMU PECYPCaMH.

CaMOCTOA- CamocrosTesbHas pa60Ta CTYACHTOB B paMKaX Kypca 3aKJII04acTCd B IOATOTOBKE K 3aHATHUAM, pa360pe
TEJIbHAA pa60Ta HCpC‘IHCﬁ BOITPOCOB IO OTACJIbHBIM TEMaM, IIOATIOTOBKE K MPAKTUYECKUM 3aHATHUAM. CamocrosiTesibHas pa60Ta
HallpaBJICHAa HAa U3Y4YC€HUE pCKOMGHHyeMOﬁ npenogaBaTeyieM JIUTEPATyphl B obacti MNPUMEHEHUA U pa3pa60TOK
HOBBIX METOIOB MOHCKy.]'[HpHOfI HWHXEHEPUU.

3a4er OOyuatonmiics B Iporecce 3a4eTa MpoJeMOHCTPUPOBaJl BCECTOPOHHEE, CUCTEMATUYECKOE U ITTyOOKOe 3HaHHE
y4eOHO-IIPOrpaMMHOT0 MaTepraa, yMeH1e CBOOOIHO BBITOJHSATD 3aaHuUs, IPEIyCMOTPEHHbIE IPOr pAMMOH,
YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JOTIOJIHUTEIbHOM IMTEPaTypOi, PEKOMEHAOBAHHON PO paMMOM
JWCUMTUIHBL, YCBOMJI B3AMMOCBSI3b OCHOBHBIX TIOHSITHI AUCLMIUIMHBL B MX 3HAYEHUH JUTS IPUOOpETaeMOoin
nipocdeccuu, NpOSIBUJ TBOPYECKHUE CIOCOOHOCTH B MOHMMAHNH, M3JI0KEHUH 1 UCTIONb30BAHUN
y4eOHO-IIPOrpaMMHOTO MaTepHaIa.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMANMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HE00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIUILINHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOIYJIO) BKIIOYAET B ce0s1 CleayoIIne
KOMIIOHEHTHI:

[NomemnieHust 4151 caMOCTOSATENBHON PaboTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOebIo (CTOIBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KDV,

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeneM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHON MeOebio (CTOMBI
U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKN Pa3daTOYHbIX MATEPUAJIOB.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM MPOIIECCE MIPUMEHSIOTCS CIIEAYIOIHE METO/IBI U TEXHOJIOTUH, O0JIeryarolme
BoCHpuATHE UHPOPMALIUK 00YUAIOIIUMUCS UHBAIMIAME U JIMIAMU C OTPAHUYEHHBIMUA BO3MOXKXHOCTSIMU 3[I0POBbBSI:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydaltd MH(OOPMALUIO BU3YaIbHO, 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;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

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

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM 1utanoM 1o Harpasienunio 19.03.01
"BuortexHomorusa" ¥ MpouIio MOArOTOBKY "BHOTEeXHOIOTHSA 1 OMOMHKEeHepHs .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.03 Octiogbt MONEKYAAPHOT UHIICEHEPUL

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

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocus nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2023

OcHoBHas JuTepartypa:

1. fIxynos, T. P. MonexysipHast GuotexHosorus : yueoHuk st By3os / T. P. flkymnos, T. X. ®ausos. - 3-e uzn,., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 160 c. - ISBN 978-5-8114-8733-2. - Tekcrt : aneKkTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/179623 (nata o6pamenus: 29.09.2022). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. CarkeeBa, A. b. MonekynsipHas 6uorexnosnorus : yueObHoe nocooue / A. B. Catkeena, K. A. Cunoposa. - Tiomens : [AY
Cegsepnoro 3aypaibs, 2020. - 115 c. - Tekcr : anektpoHHsii // JIaHb : anekTpoHHO-OMOIMoTeYHas cucrtema. - URL:
https://e.Janbook.com/book/162314 (narta obpamienus:: 29.09.2022). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTeNeH.

3. Cy66otuna, T. H. MosekysipHas Guonorusi ¥ reHHasi nrxenepus : ydeOHoe nocodue / T. H. Cy66otuna, I1. A. Hukonaesa,
A. E. Xapcekuna. - Kpacnosipck : COV, 2018. - 60 c. - ISBN 978-5-7638-3857-2. - Tekcr : anekTpoHHsi // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/157528 (nata o6pamenus: 29.09.2022). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

JdonosHuTEILHAS JUTEPATYypA:

1. MonekynsipHas Guosnorus : yueOHoe mocodue / O. B. Kpurep, C. A. Cyxux, O. O. Ba6uu [u ap.]. - Kemeposo : KemI'Y, 2017.
- 93 c. - ISBN 979-5-89289-100-3. - Tekcr : aneKkTpoHHbIH // JIaHb : 371eKTpOHHO-OubmMoTeunas cucrema. - URL:
https://e.lanbook.com/book/103922 (nata obpamenus: 29.09.2022). - Pexxum jrocTymna: JUist aBTOpH3. TOJIb30BATEIICH.

2. BaxxeHosa, 1. A. OcHoBbI MOJeKYJIsIpHO# Ouonoruu. Teopust u mpakTHKa : yyeOHoe nocodue ajist By3oB / . A. Baxenosa, T.
A. KysHenoga. - 3-e u3n., crep. - Cankr-IletepOypr : Jlans, 2022. - 140 c. - ISBN 978-5-507-44783-1. - TekcT : 3JIeKTPOHHbIH
/! Jlanb : anekTpoHHO-OMOMOTeUHast crcteMa. - URL: https://e.lanbook.com/book/242981 (mara obpamenus: 29.09.2022). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.03 Octiogbt MONEKYAAPHOT UHIICEHEPUL

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

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocuibs nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

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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