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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[IporpamMmy IUcIMIUIMHBL pa3padoTai(a)(): AMPEKTOP MHCTUTYTA KOJIOTUH U Ipupojonob3oBanus Cemmsanosckas C.10.
(IpeKTopaT MHCTUTYTA SKOJIOTUH U ITPUPOOIIOIIb30BaHus, IHCTUTYT SKOJIOTUH U ITPUPOIOIIOIB30BAHUS),
Svetlana.Selivanovskaya@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-4 CriocoOeH POeKTUPOBATh OT/IEIbHBIE JIEMEHTbl TEXHUUECKUX U TEXHOJIOTMYECKHUX CHCTEM,

TCXHUYCCKHX O6TJCKT0B, TEXHOJIOTUYECKUX ITPOLIECCOB OHOTEXHOJOTHUECKOTO IIPOU3BOACTBA
[Ha OCHOBE IPUMEHEHUA 06a30BbBIX HWHXEHEPHBIX U TEXHOJIOTHYECKUX 3HAHUI

VK-2 CriocoGeH onpe/iesisaTh Kpyr 33/1a4 B paMKax MOCTaBJIEHHOM IIEJIM 1 BHIOWPATh ONTHMAJIbHbIE
CITOCOOBI VX PEIIeHHs], NCXOAs U3 JeHCTBYIOIIUX ITPABOBBIX HOPM, MMEIOIIMXCSI PECYPCOB 1
OrpaHUYeHUI

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

- COBpPEMEHHBIE MTPOOJIeMbl TeHHOM MHKEHEPUH; COCTOSTHUE U MEPCIIEKTUBBI €€ Pa3BUTHSI; OCHOBHbIE IIOHATHS T€HETHUYECKON
WH)KEHEPUH;

- CMOCcOObI CO3/1aHNSI ¥ COBEPILIEHCTBOBAHMSI OOBEKTOB MUKPOOHON OMOTEXHOJIOTMH METOAAMH TeHETUIECKON NHKEHEPHH,
OCHOBHBIE OCOOSHHOCTH ITPOLIECCOB KOHCTPYUPOBaHUs ruOpuaHbx Monekyn JHK;

- OCHOBHBIE TEXHOJIOTHUM IIPOU3BOACTBA JIEKAPCTB, BAKIIMH U TeHHO-MOJ(PUIIMPOBAHHBIX OPTaHU3MOB;3aKOHOAATENIBHYIO
6a3y, peraMeHTUPYIOLLYIO AeATEIbHOCTh B 00JIACTH STUUECKUX BOIPOCOB TEHHO-MHXEHEPHOH AeSATEIbHOCTH.

JloKeH yMeTh:

- YMeTb UCIIO/Ib30BATh TEOPETHUYECKKE 3HaHU N0 cozpanmio rudpuanasx JHK 1 K1oHMpoBaHMIO NX OaKkTepuaibHble KJIETKH
B Ka4eCTBE Hay4YHOH OCHOBBI OMOTEXHOJIOTUH;

- yMeTh paboTaTh C COBPEMEHHBIM 000PYAOBAHIEM, UCIIOIB3YEMBIM B MOJIEKYJISIPHO-TEHETHUECKMX NCCIIEI0BAaHMSX;
- UCTIOJIb30BaTh 0A30BbIE MIPABOBbIE 3HAHMS B IPO(ECCUOHATBHOM cdepe.

JlomxeH B1afeTh:

- KOMIUIEKCOM J1abOpaTOpPHBIX METOJIOB B 00JIaCTH TeHHON MHKEHEPHH;

- nHopManuen 0 peTpOBUPYCHBIX CUCTEMaXx JOCTABKH, a/IeHOBUPYCHBIX CUCTEMAX JIOCTABKH, METO/IaX MOJIEKYJIIPHOTO
KJIOHMPOBAHUH;

- TEPMUHOJIOTHEN, OCHOBHBIMY MOHATUAMU U METOAAMU F€HHOH WHXEHEepUU;
- uH(opManmeit o IpodieMax UCIOJIb30BaHUsI TeHETHYECKA MOAU(ULIPOBAHHBIX IPOAYKTOB.

JIOJ'DKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

HeMOHCTpHpOBaTb CIIOCOOHOCTD K MCIIOJIb30BAHMIO TCOPETUYICCKHC 3HAHUA 110 CO3aHUIO I‘I/I6pI/I,I[HLIX HHK " KJIOHUPOBAHUIO
ux 6aKT€pI/IEU'[beIe KJIETKHU B KAa4YECTBE Hay‘lHOfI OCHOBBI 6I/IOTCXHOHOI‘I/II/I;

YMETH pa6OTaTI) C COBpEMEHHLIM 060pyZlOBaHI/IeM, HCTIOJIb3YEMbBIM B MOJICKYJIAPHO-TECHETUYECKUX UCCTIEAOBAHUSAX.

2. Mecto guctnmmasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOIyib) BKModeHa B pasaen "B1.0.34 [ucnurumast (Momyn)" 0CHOBHOH MpodecCHOHANBHON
obOpazoBaresbHO# iporpamMmbl 19.03.01 "Buotexnosorust (BuotexHosorus 1 OMOUHKEHEpHsl)" U OTHOCUTCS K 00s13aTeIbHON
yactu OITOIT BO.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6'bem qUCHHMILIHMHBI (MOIYJisI) B 32a4€THBIX €JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odydarommxcs

OO01mas TpyJOEeMKOCTb AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).

SAEKTPOHHBH
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KonrtakTtHas padora - 57 yaca(oB), B TOM UFHCIIe JIEKITUM - 28 Jaca(OB), MpaKTHYECKHe 3aHATUS - 28 Yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 15 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 8 cemMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
Tema 1. Tema 1. Beenenue. Uctopus
1. [BOBHUKHOBEHUSI, pa3BUTHS TEHHON WHKCHEPUU U 8 4 0 4 0 0 0 2
KJIOHUPOBAHMUSL.
2 Tema 2. Tema 2. (DepmeuHTbl Y BEKTOPHI ] 4 0 4 0 0 0 2
KJIOHUPOBaHHMsI B TEHHOI MHXEHEPUH
3 Tema % Tema 3. OO1ue IPUHIMIB U METOIbI ] 4 0 4 0 0 0 2
TeHHOW MHXEHEPUH
Tema 4. Tema 4. BricOKOITPON3BOAUTEILHOE
4. |KJIOHUpPOBAHUE 8 4 0 4 0 0 0 2
5 Tema 5. Tema 5. I'eHHO-MH)X€EHEpHbIE OPTaHU3MBI ] 4 0 4 0 0 0 2
6. Tema 6. Tema 6. DKcrpeccusi U CUHTE3 T€HOB g 4 0 4 0 0 0 2
7. |[Tema 7. Tema 7. buoatuka 8 4 0 4 0 0 0 3
liToro 28 0 28 0 0 0 15

4.2 Coaep:kaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Tema 1. BBegenne. cTopusi BO3HNKHOBEHHUsI, PA3BUTHUS TeHHON NHKeHEePUU M KJIOHHP OBaHMSI.

BBenenue B reHHyI0 HHXEHEpHIO. VIcTOpYs BOSHMKHOBEHHS M Pa3BUTHsI TeHETHUECKOHN MHXeHepu. PyHaMeHTaIbHbIe
OTKPBITHS - IPEINOCBUIKY BO3HUKHOBEHUS TeHETHUECKON NHKeHepry. OCHOBHbIE MOHATHS OMOXMMHYECKOI MHXEHEPHH.
OOBEeKTHl FeHETUYECKON U T'eHHOH MHxeHepuu. [Ipeamer, 3agaun 1 MeToAb OMOXUMUUYECKON NHKeHepuH [TprHImITbL
reHeTH4ecKor nHxkeHepur. CxeMa opraHm3Ma Kak OTKPBITON CaMOBOCIIPOU3BOASIIEHCS CUCTEMBl. 3HAYEHUE TeHEeTUIECKON
VHXEHEePHH.

Tema 2. Tema 2. ®epMeHTHI U BEKTOPHI KJIOHNPOBAHNS B TeHHOW NHKeHEPUHU

depMeHTHl Kak HHCTPYMEHTHI TeHHOI MHXEHEepHUH. BEeKTOpbI KIIOHMPOBAHUS U SKCIIPECCHU I'eHOB B OakTepusix. [lnasMunp,
KJlaccurKanys, XapakTepUCTUKHY, TpuMeHeHne. PecTpukrassl u gpyrue (hepMeHTbI, UCIOJIb3yeMble B TeHHON MHKEHEPUH.
PecTprKIIOHHBIE KapThl ¥ CaliThl y3HaBaHUs pecTpukTas. Kinaccudukanms u cnennuaHOCTs PECTPUKTA3, MEXAHU3MBI
ruaponusza [JTHK. ®ocdarassl, murassl, JHK-nonMepassl, 0OpaTHast TPAHCKPUIITA3A.

Tema 3. Tema 3. O0mue NPpUHIUNGI H METObI TeHHOW HHKEHEPUH

Knonupoanue u cunre3 monekys JHK. IMonumepasnas nenHas peakiwst. OOpaTHast TpaHCKpumiusi. MeTossl
KOHCTpyHpoBanusi ruOpuanabix Mosiekys JIHK in vitro. Metojipl 0TOOpa rHOpHIHBIX KIOHOB. BeICOKONPON3BOAUTEILHOE
kionupoBanue. Pectpukrasm I1S, GoldenGate u GoldenBraid konnpoBanue. CTaHIapTH3aIis B KIIOHIPOBAHUT
pecTpukumei-mruposanneM. KiioHupoBaHue 3a cUeT co3AaHus OQHOHUTEBBIX KOHIIOB. PEKOMOMHALIMOHHOE KIIOHHPOBAHHE.
Caiit-crierpuaeckmii mytarenes. Kiionnposanue mpu momornyu copmectHoi TP BctaBku 1 BekTOpa.

Tema 4. Tema 4. Boicokonpon3BoauTebHOe KIOHIPOBaHNe

Cucremsl penaktupoBanusi reHoMoB. Texaonornu ZFN, TALEN, CRISPR/Cas, Cre-loxP u RNAI. [Ipenmytiecta
HEJOCTaTKM COBPEMEHHBIX TIOJXO/I0B B PeJAKTHPOBAHUM I'eHOMOB. MeXaHH3M reHOMHOIO peJaK THPOBAHUS C IOMOIIBIO
CRISPR/Cas9. MynpTuiuiekcHasi apTomatisrpoBanHast reHoMmHas nHxeHepust (MAGE). I'ennast tepamusi, CRISPR/Cas9 B
JICUCHUH HACJIC/ICTBEHHBIX 3a00JIeBaHUI. DTUUECKIE BOITPOCHl TEHHOW Teparyu.

Tema 5. Tema 5. I'eHHO-NHKeHepHbIe OPraHU3MBbI

Crpannua 4 u3 10.
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r €HHO-UHXEHEPHBIC OPIraHU3MbI B IE€ATCJIbBHOCTH YE€JIOBEKA. I'eneTnueckas HWHXEHEPUA )1p0>1<>1<e171. TpaHCFeHHI)Ie pacTeHuA.
TpaHC(pOpMaLIHH PACTUTETILHOI'O Fr€HOMA-PEryJIATOPHLIC 2JIEMEHTHI. BBeﬂeHI/Ie I'€HOB B PACTUTECJIbHBIC KJICTKU. 3Kcnpeccm{
TEHETUYECKOI'0 MaTepHrajia B TPAHCIC€HHBIX PACTCHUSAX. TpchreHHme JKUBOTHBIC. XapaKTepI/ICTI/IKa BEKTOPOB JId IEPEHOCA
TE€HOB B JKMBOTHEIE KJIETKU. | 'eHeTHYecKas TpaHC(l)OpMaL[I/IH COMATUYECKUX KJIETOK MJICKOITUTAIOIIHNX.

Tema 6. Tema 6. xcnpeccusi 1 CHHTE3 I'eHOB

Co3iaHue ¥ CKpUHUHT TeHOMHBIX OMOMoTeK. DKcrpeccus uyxepoanbix JHK B 6akTepranbHBIX KIIETKaX. DKCIPEccus Mpo- 1
9YKapUOTHYECKHMX I'eHOB. benkoBast nHkeHepus Kak paszies OMOTEXHOIOIMH, 3aHUMAIOIIUICS pa3padOTKOI MOJIE3HBIX OEJIKOB.
OCHOBHbIE IPUHIUITB CUHTE3a TeHOB. Koppeknusi oMok Npy cMHTe3e TeHOB. XMMUYECKUI CHHTE3 OJIMTOHYKJIEOTHIOB.
CuHTE3 LIeJIBIX TEHOMOB - pa3/iesl CHHTETHUECKOW OMOJIOTUH.

Tema 7. Tema 7. buosTuka

buostuka - kak HayKa. HpI/IHL[I/Il'[I)I 6nosThKU. bronornyeckas stuka. Vicrosp30BaHUe YeTOBEKOM KUBOTHBIX U Hp06HCMLI
OMO3THKH. HpO6J’[€MLI B3aMMOOTHOIIICHU! YeJIOBEeKa U JKUBOTHBIX. buomenunHckas TUKA. COBpeMCHHLIe OUOITHYECKHIE

HpO6HeMI)I. MOpaJ'IbHO-E)TI/I‘{eCKaﬂ HpoéneMa KJIOHMPOBaHUA. 3aKOHOHaTeJ'II)Haﬂ 63.38., periiaMeHTupyomas aeaTeJIibHOCTb B
00J1aCTH STUYECKUX BOITPOCOB FeHHO-HH)KeHCpHOfI ACATCIIbHOCTU.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenpHas padoTa MoIpasensieTcss Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsl ayJJUTOPHOU PabOTHL. Bo BpeMs1 caMOCTOATENIbHOM PaOOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alyst CaMOCTOSITETIbHON padOThl 00y YAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ JEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3oBanus Poccuiickori ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont Penepanmm Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBeICHII "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuna BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) eiepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

pexomMeHgamu (pUPMBI-U3rOTOBUTEIISI IO OCYLLECTBIEHUIO 1BOMHOI nope3ku THK. -
www.thermoscientificbio.com/webtools/doubledigest

cant kommnanuu Fermentas - www.thermoscientificbio.com/ Fermentas/

(bepMeHTBI pecTpUKIINHY, NX OMHCAHNE U XapaKTEPUCTHKH -
www.thermoscientificbio.com/restriction-and-modifying-enzymes/restriction-enzymes

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

(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHBIEC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs IO TUCIUTUTIHE (MOYIII0);

- KpUTepHH OLIEHUBAHUS ¢(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OTHCaHMe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS TS KaKIOTO OLIEHOYHOTO CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYAA Tpe60BaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbIM
pe3yjibTaTaM, 3alaHUA pa3/IMIHbIX TUIIOB.

PoHJI OLIEHOYHBIX Cpe€ACTB IO AUCHUIIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

SAEKTPOHHBH
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe JUCLUIUINHBI (MOYJIs1) IpejirosaraeT n3y4eHrue OCHOBHOM 1 JONOTHUTENbHON y4eOHOi iuTepaTypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

Baza ganHbIx 6motexHonornvyeckoi nagopmarnun National Center for Biotechnology Information -
https://www.ncbi.nlm.nih.gov/

MHCTpyMeHTH MOJIEKYJISIPHOTO KJIOHMpoBaHUS - http://nc2.neb.com/NEBcutter2/, https://goldengate.neb.com/#!/,
http://parts.igem.org/DNA/Assembly

Wnrepner-epeust cucremsl TAPAHT - http://www.garant.ru/iv/

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCS M0 0CBOEHUIO JUCIUIIIAHBI (MO/TyJIsT)

Bujg pa6or MeToanuyeckue peKOMeHIalu

JIEKLIH 3HAKOMCTBO C JUCHMIUIMHON IPOUCXOAUT yXKe Ha MEepBOH JIEKLINH, I'Ie OT CTyJeHTa TpebyeTcst He IPOCTo
BHHMAaHUe, HO 1 caMOCTOsITeIbHOe opopMiIeHHe KoHeeKTa. [1pu paboTte ¢ KOHCIIEKTOM JIEKIUE HEOOXOANMO
YUHTHIBATh TOT (hAKTOP, YTO OJHY JIEKLIMH JIAI0T OTBETHl HA KOHKPETHBIE BOITPOCH! TEMBI, APYTHE - JIUIIb
BBISIBJISIIOT B3AMMOCBSI3W MEX/Ty SIBJICHUSIMH, TIOMOTasi CTyAEHTY TIOHSATh TTyOMHHBIE ITPOLIECCHl PA3BUTHS
M3y4aeMoro npeMeTa Kak B UCTOPUH, TaK ¥ B HACTOSIIEE BpeMsl.

KoHcriekTpoBaHue KW - CIOKHBIA BUJ] By30BCKOH ay/IMTOPHON paOOThI, TPEAIONAraoliii HTHTEHCHBHYIO
YMCTBEHHYIO JIeSITeIbHOCTD CTy/leHTa. KOHCIeKT sIBysieTcsl MoJIe3HBIM TOT/Ia, KOT/Ia 3aIlFCaHo caMoe
CYILIECTBEHHOE M CJIeJIaHO 3TO caMuM oOydarorumcsi. He Haio cTpeMuThest 3anmcath JOCIOBHO BCIO JIEKIIHIO.
Takoe 'KOHCHIEKTHpOBaHWE' MTPUHOCUT OOJIbIIIE Bpe/a, YeM HouIb3bl. Llerecoobpa3Ho BHaUaIe MOHSTh OCHOBHYIO
MBICJIb, M3JIaraeMyIo JIEKTOPOM, a 3aTeM 3anucath ee. JKesaTebHo 3aImich OCYIIECTBIISATh Ha OHOM CTpaHULe
JIMCTA WM OCTABJISAsA TI0JIs, HA KOTOPHIX TIO3/IHEE, TTPY CAMOCTOSITEIbHOI padoTe ¢ KOHCIIEKTOM, MOKHO CJeJaTh
JIOTIOJTHUTEIbHBIE 3aITHCH, OTMETUTh HEMOHSTHBIE MECTa.

KoHcrekT ek Jrydiie moapasessaTh Ha IyHKTHI, COOTI0Aast KPacHYI0 CTPOKY. DToMy B OOJIBIION CTENIEH!
OyIyT criocoOCTBOBATH BOMPOCH IJIaHa JIEKIMH, TPeUIokeHHbIe pernogaBaTensM. Ciienyer oOpaiars BHUIMaHNE
Ha aKIEHTHI, BLIBOIBI, KOTOPHIE JieJIaeT JIEKTOp, OTMeyasl HanooJee BaKHble MOMEHTHI B JICKIIMOHHOM MaTepuase
3aMevyaHUsAMHU 'BakKHO', 'XOPOIIO 3aOMHHTH' ¥ T.IT. MOXHO Jie1aTh 3TO ¥ C IOMOIIBIO Pa3HOIBETHBIX MapKEPOB
WM pyYeK, OAYEPKUBasi TEPMUHBI M ONIPEIeTICHHSI.

LenecoobpasHo pa3padoTaTh COOCTBEHHYIO CHCTEMY COKpalleHHui, abopeBruaryp 1 cuMBoJIOB. OfHaKO NpH
JajbHeer paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIlle 3aMEHUTh OOBIYHBIMHU CIIOBaMHU JIJIs1 OBICTPOTO 3PUTETHHOTO
BOCHPHSATHUS TEKCTA.

Paboras Ha/l KOHCIIEKTOM JIEKIUH, BCETJa HEOOXOAMMO MCIIOIBb30BATh HE TOJbKO YUEOHUK, HO U TY JIMTEPATYDY,
KOTOPYIO JIONIOJTHATEIbHO PEKOMEHIOBAN JIeKTOp. VIMEHHO Takas cepbe3Hasi, KpOIOTIMBasi padoTa C JIEKIIMOHHBIM
MaTepraoM MO3BOJIUT INTyOOKO OBJIAJETh TEOPETHUECKUM MaTepUaJIOM.

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

B pamkax paGoThl Ha MPAKTUYECKHX 3aHATUSAX HEOOXOAMMO HAyUUThCS:

- COTOCTABJISITh, CPABHUBATB, KJIACCU(PUIIMPOBATD, IPYIITHPOBaTh, CHCTEMAaTU3UPOBATh MH(MOPMALIMIO B
COOTBETCTBHH C OTIPeJIeJICHHON yUeOHOM 3a/1auel;

- 00001aTh MOJyYeHHYI0 HH(OPMaIHIO, OLIEHUBATh MTPOCITYIIAHHOE ¥ IPOYUTAHHOE;

- (pukcupoBaTH OCHOBHOE COIep)KaHUe COOOIIEHNH; (POPMYJIMPOBaTh, YCTHO U IIMCBMEHHO, OCHOBHYIO HJIEI0
COOOIIEHHMST; COCTABJISATH TUIaH, (POPMYJIMPOBATH TE3UCHI;

- TOTOBUTD M TIPE3EHTOBATh Pa3BEPHYThIE COOOIEHHS THIIA JOKJIA/A;

- paboTaTh B pa3HBIX pekuMax (MHAMBUAYaIbHO, B I1ape, B IPYIIIEe), B3AUMOJEHCTBYSI IpyT C APYTOM; -
TI0JTb30BaThCS pepepaTUBHBIMU U CIIPABOYHBIMU MaTepHUalaMu;

- KOHTPOJIMPOBATh CBOM JICHCTBHUS M AEHCTBUSI CBOMX TOBapHIIEi, OObEKTUBHO OLIEHUBATH CBOM JICHCTBUS;
- oOpararhcs 3a MOMOIIIBIO, JOTIOJHUTENBHBIMU PAa3bsICHEHUSIMU K TIPETIOAABATENIO0, IPYTHM CTY/IEHTaM.

- MOJIb30BATHCS JIMHTBUCTUYECKOMN MJIM KOHTEKCTYaJIbHOW JJOTa/IKOM, CIIOBAPSIMU Pa3JIMYHOTO XapakTepa,
Pa3JIMYHOTO pojia MOJCKa3KaMH, ONIOPAMHU B TEKCTe (KJII0YEBBIE CJIOBA, CTPYKTYpa TEKCTa, pe/BapsIomas
r“H(popMaIys U 1Ip.);

- HCTIOJIb30BAaTh TIPY TOBOPEHUH M NIMChMe Teprdpa3, CAHOHUMHUYHbIE CPE/ICTBA, CJIOBA-OITMCAHMUs OOIIMX
TIOHSITHH, Pa3bsICHEHU S, IPUMEPBI, TOJIKOBaHUS, 'CJIOBOTBOPUYECTBO';

- IOBTOPATH WM Nlepedpa3rpoBaTh peruIMKy coOOeCeJHUKA B TIOATBEPKICHIY TIOHUMaHHS €r0 BHICKA3bIBAHMS WU
BOIIPOCa;

- 00paTUTHCS 32 TIOMOIIBIO K COOECeTHUKY (YTOYHUTH BOTIPOC, TIEPECTIPOCHUTH U IP.);

- HCTIOJIb30BaTh MUMHKY, )KECThI (BOOOIIIE U B TEX CITydasiX, KOrJa sI3bIKOBBIX CPEJICTB HE XBATAET /ISl BRIPAKEHUS
TeX WJIM UHBIX KOMMYHHKATUBHBIX HAMEPEHUI).

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa B OCHOBHOM 3aKJII0YaeTcs B padoTe ¢ uTeparypoil. Paboty ¢ nuteparypoit
1IeJIeco00pa3Ho HAYATh C U3yUYEHHs OOIKMX PaboT 10 TeMe, a TaKKe YIeOHHKOB 1 yueOHbIX rocobuil. [lanee
PEKOMEH/IyeTCsl IEPETH K aHAIN3Y MOHOTpaduii U CTaTel, pACCMATPUBAIOIINX OT/AE/IbHBIE ACTIEKTHI MPOOIEM,
M3yYaeMbIX B paMKax Kypca, a Takke O(ULMaIbHBIX MaTepUaIoB U HEOMyOJIMKOBAHHBIX JOKYMEHTOB
(Hay4YHO-HCCIIeOBaTENbCKUE PAOOTHI, AUCCEPTALMH), B KOTOPHIX MOTYT COZIEPKAaThCsl OCHOBHBIE BOIIPOCHI
M3y4aeMoil IpoOIeMbl.

PaboTy ¢ MCTOYHMKAaMK HajI0 HAYMHATb C O3HAKOMUTENIBHOTO YTEHU S, T.€. IPOCMOTPETh TEKCT, BBIIEIASA €ro
CTPYKTYpHBIE eMHHULIBL. [1pr 03HAKOMHTEIFHOM YTEHNUH 3aKJIaJKaMH OTMEUaloTCsl Te CTPAHMUIIBI, KOTOpPBIe
TpeOyIoT GoJiee BHUMATENBHOTO U3YYEHHUSI.

B 3aBHCHMOCTH OT pe3y/IbTATOB O3HAKOMHTEIBHOTO UTEHHsI BHIOMpaeTCsl JaTbHEHIMiA ciocoO paboTH ¢
ucTouHuKoM. Eciu juis paspelieHus mocTapaeHHOH 3a1aun TpeOyeTcs U3yueHne HeKOTOPhIX (hparMeHTOB TEKCTa,
TO HCIIONB3YETCsI METOJ, BHIOOPOYHOro uTeHus1. Eciii B KHUre HeT mogpoOHOTo OrJIaBlIeHu s, CefyeT OOpaTHTh
BHMMaHHe yYeHHKA Ha TIpeAMETHbIC M IMEHHBIE YKA3aTeH.

N36panHble (pparMeHTHl WM BECh TEKCT (€C/IM OH LIEJIMKOM HMEET OTHOLIEHHE K TeMe) TPeOyIoT BAyMUYHBOIO,
HETOPOILIMBOIO YTEHHUsI C 'MBICJIEHHOM MpopaboTKoi' MaTepuana. Takoe yTeHue MpeAroiaraet Beijienenue: 1)
[JIaBHOTO B TEKCTE; 2) OCHOBHBIX apryMeHTOB; 3) BBIBOJIOB. Oco00e BHUMAaHHE CllefyeT OOpaTUTh Ha TO, BHITEKAET
TE3UC U3 apTYMEHTOB MM HET.

Heo6xomMo Tak:ke MpoaHaIM3MpOBaTh, KAKHe U3 YTBEPKICHHH aBTOpa HOCAT MPOOJIeMaTHUYHBIH,
TUMOTETHYECKUI XapaKTep U yYIOBUTh CKPBITHIE BOIIPOCHL.

Ecim B tuTepaType BCTpevaloTcsi pa3Hble TOUYKU 3peHHs 110 TOMY HJIM HHOMY BOIIPOCY M3-3a CIIOKHOCTH

MIPOLIEe X COOBITUI M IIPAaBOBBIX SIBJICHUH, HEJIb3s1 MX OTBEprarth, He pa3oOpasiuuch. [Ipu Hammann
PacXokIEeHHI MeXkIy aBTOpaMH HEOOXOOMMO HalTH PallMOHATBHOE 3€PHO Y KXKJIOrO U3 HUX, YTO ITO3BOJIUT
IJIy0’Ke YCBOMTD IPEeAMET U3YYeHHs U 0oJiee KPUTHYHO OLIEHUBATh N3y4aeMble BOITPOCHL. 3HAKOMSICh C OCOOBIMU
MIO3ULISIMU ABTOPOB, HY)XHO ONPEIENATh HX CXOXKHUE CYXKASHHUS, apryMEHTHI, BBIBOJpL, 4 3aTeM CPaBHHBATh UX
ME3K/Ly COOO U MPUMEHSTh U3 HUX Ty, KOTopast 6oJiee yOequTebHa.

CreLyonmm 3Tarnom paboThl C JIUTEPATyPHBIMU UCTOUYHUKAMU SIBJISIETCS CO3aHNE KOHCIIEKTOB, (PUKCUPYIOLIHUX
OCHOBHBIE TE3UCHI U apPT'yMEHTBL. MOXHO Je/IaTh 3alicH Ha OTAENIBHBIX JIUCTAX, KOTOPBIE IIOTOM JIETKO
CHCTEMAaTH3HUPOBATh MO OTAEIBHBIM TEMaM U3y4aeMoro Kypca. [pyroi cmocod - 3To BeJieHHe TeMaTHYeCKHIX
TEeTpa/Ieii-KOHCTIEKTOB IO OIHON KaKoi-1nubo Teme. Bosbiiie crienuasbHbie padoThl MOHOTpahUuecKoro
XapakTepa [e1ecoo0pa3HO KOHCIIEKTUPOBATh B OTAENIBHBIX TETPaAsX. 34eCh BAXKHO BCIIOMHHUTD, YTO KOHCIICKTHI
MIAIIYTCS HA OJHOH CTOPOHE JIUCTA, C TOJISIMU U JOCTATOYHBIM /7S HCIIPABJIEHUS U PEMAapOK MEKCTPOUHBIM
paccTosiHUeM (3TH MpaBHJIa COOMIOAAIOTCS A1 yI0OCTBa peflakTUpoBaHus). Ecii B KOHCIIEKTax MpUBOATCS
LIATATHI, TO HEITPEMEHHO JOJDKHO OBITh IaHO YKa3aHHe Ha MCTOYHHK (aBTOpP, Ha3BaHKE, BHIXOJHBIE JaHHbIE, No
cTpaHuLpbl). BriocnencTsum aTa mHGOpMAIMK MOXET OBITh MCIIOIB30BaHA TIPY HAITMCAHUHU TeKCTa pedepara wim
JPYroro 3afaHusl.

Crpannua 7 u3 10.

SAEKTPOHHB H
Bl YHHBEPCHTET

Rl | D ALMOHHD AHATATAHEC AR SHTCTEM, Kb




IMporpamma auctmuiies "'I'eHeTndeckas umkeHepus u 6nostrka'; 19.03.01 "Bruorexnomnorus'.

Bujg paéor MeToanuyeckue peKOMeHIalu

3auer IIpu noAroToBKE K UTOTOBOM aTTeCTalluy CIEAYET BBIIIOJHUTh TOT ke NepedeHb ACHCTBUIL, YTO U IIPU OATOTOBKE
K MPOMEKYTOUHON aTTeCTALIUM:

- BHUMATeJIbHO U3Y4UTb IIepeueHb BOIIPOCOB U ONPEAEIIUTh, B KAKUX UCTOYHUKAX HAXOAATCA CBEJECHU,
HeoOXOUMBbIe /TSl OTBETA Ha HHX;

- U3y4YNTh MH(MOPMALIHIO TIO TeMe KOHTPOJILHOW paboThl, IPEACTaBICHHON Ha JIEKIMOHHBIX U MPAKTHYECKUX
3aHSATHSAX;

- BHUMATEJIbHO MPOYUTATh PEKOMEH/I0BAHHYIO JINTEPATYPY;

- COCTaBUTb KpaTKHe KOHCIIEKThl OTBETOB (IUIaHbl OTBETOB)

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

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

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

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

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

VueOHble ayJUTOPUH JIJIsI KOHTAKTHON Pa0oThI C MPenoAaBare/ieM, yKOMILIEKTOBAHHbIE CIICHUATM3UPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS1).

KomribioTep 1 npuHTEp 7151 pacreyaTKy pa3laTOYHbIX MAaTEPUATIOB.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIVIMHDBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B U JIUII C
OrpaHu4Y€HHbBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIILHOM Iponecce MNpuMEHAITCA CIEAYIOINE METOAbI 1 TEXHOJIOTUH, O6H6F‘{alOLLlI/IC
BOCIIpUATUE I/IHq)OpMaL[I/II/I O6y‘{aIOLHI/IMI/ICH HMHBaJIMJaMH U JIMOAMH C OrPaHUYE€HHBIMH BO3MOXKHOCTAMU 310POBbA:

- CO3JIaHKe TEKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsl €70 BOZMOXHOTO Pe0Opa3oBaHusI B AJIbTEePHATHBHbIE
(opMmbl, yIOOHBIE [JIs1 Pa3MYHBIX MOJIb30BATEIICH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO MPEeJCTaBUTh B Pa3INYHBIX BUAaX O€3 MOTepU JaHHBIX WM CTPYKTYpBI, IPeayCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M U300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIABUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAIIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT6HLHLIX TEXHOJIOTHI IUIA Tiepeiavun I/IHCl)OpMaLII/II/I, OpraHu3alvi pa3jInvHbIX (bOpM
HHTepaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernogaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d MPOBEACHUA BUPTYAJIbHbBIX J'[eKI_II/Iﬁ C BOBMOJKHOCTBIO B3aHMOHeﬁCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
06y‘{6HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOIUH sl OpraHnu3aiy (JopM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa4n 06yqa10m1/1Mc;1 HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMU 3JO0POBbA
q)OpM HpOMe)KyTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOrO B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS] 00YYaloIIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1utanoM 1o Harpasieruio 19.03.01
"BuortexHomorusa" v MporIio MOArOTOBKY "BHOTEeXHOIOTMS 1 OMOMHKEHepHs .

SAEKTPOHHBH
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IMporpamma auctmuiies "'I'eHeTndeckas umkeHepus u 6nostrka'; 19.03.01 "Bruorexnomnorus'.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.34 I'enemuueckas undicenepusi u OUOIMUKA

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 Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHasA JUTEpaTypa:
[ IpUHIMIIBI ¥ METOIbI OMOXUMUK ¥ MOJIEKYJISIpHON Orostoruu: yueOHuK / pen. K. Yuncon u k. Yoinkep; nep. ¢ aHri. - 3-e u3g.
- Mockga: JIaboparopus 3Hanui, 2020. - 855 c. - (Meronp! B 6uostorun). - ISBN 978-5-00101-786-8. - TeKcT: 31€KTPOHHBI. -
URL.: https://znanium.com/catalog/product/1200541
VBanues, B. B. MonekynspHas 6uonorus: yueOnuk / B.B. UBanumes. - Mocksa: PUOP: UHDPA-M, 2019. - (Beiciee
obpazoBanue). - 225 c. - DOI: https://doi.org/10.12737/1731-9. - ISBN 978-5-369-01731-9. - Tekcr: anektponnsiii. - URL:
https://znanium.com/catalog/product/1019421
Ha nytu k cuHTeTMYecKO# Ouonornu. CuHTeTHYeCKast OMOJIorus B JJabopaTopuu: yueOHo-npakThieckoe nocodue / H. Kynnes,
P. bepumrreiin, K. Marpam, K. M. Xaprt; niep. ¢ anr. H. B. ITapmukosoii. - Mocksa: JIMK Ilpecc, 2019. - 250 c. - ISBN
978-5-97060-668-1. - Tekct: anekrponHsiit. - URL: https://znanium.com/catalog/product/1907298

JlonoJHATE ILHAS JUTEPATypa:

IeryxoBa, E. B. MonekysisipHasi GUONIOTUsI C 3JIeMEHTAMU TeHETUKHN U MUK poOuosiorun: yuedHoe nocodue / E. B. Ileryxosa, 3.
A. Kanapckas, A. FO. Kpoaunkas. - Kazaas: KHUTY, 2019. - 96 c. - ISBN 978-5-7882-2690-3. - Tekcr: anekrpoHssiid. - URL:
https://znanium.com/catalog/product/1899812

CripuH, A. C. MosekynsipHast 6uosorusi. Pudocomsl 1 6uocunTes 6enka: yuyeoHoe nmocooue / A. C. CriupuH. - 3-e u3n. -
Mockaa: Jlaboparopust 3Hanuit, 2023. - 594 ¢. - (YueOHMK [yis BhICIIeH MKObD). - ISBN 978-5-93208-649-0. - Tekcr:
anekTpoHHbId. - URL: https://znanium.com/catalog/product/2032509

Metiziep, B.A. KoHuemniusi COBpeMeHHOro eCTeCTBO3HaHuS: yueOHO-MeToandeckoe nocodue / B.A. Meiiaep. - Mockpa: ®nuHTa,
2019. - 533 c. - ISBN 978-5-9765-1986-2. - Tekcr: anextpoHHsIil. - URL: https://znanium.com/catalog/product/1048019

®pernuy, P. 9. Kynabrypa )KUBOTHBIX KJIETOK: pakTU4eckoe pykoBoacTBo / P. 1. dpewnu. - 5-e usn. - Mocksa: Jlabopatopust
3HaHui, 2022. - 791 c. - ISBN 978-5-00101-974-9. - Tekcr: anekTponusiid. - URL:
https://znanium.com/catalog/product/1981568

Wibunbix, Y. A. Dxosnoruueckas 3tuka: yueOHoe nocodue / Y. A. WinbuHbIX. - 2-€ u3., crep. - Mocksa; Bepiun:
Hupekt-Memua, 2020. - 734 c. - ISBN 978-5-4499-0183-5. - Tekcr: anekrponssii. - URL:
https://znanium.com/catalog/product/1913972
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IMporpamma auctmuiies "'I'eHeTndeckas umkeHepus u 6nostrka'; 19.03.01 "Bruorexnomnorus'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.34 I'enemuueckas undicenepusi u OUOIMUKA

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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