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. Ieap u 321294 TUCITUNJIMHDI

Heas: dopmupoBaHHe y CTYICHTOB MarmcTepcKoil mporpammbl «MHUKpOOHOJIOTHS U

BUPYCOJIOTUSD»
MHUKpPOOPTaHU3MOB.

IIOHATHUA (¢

METOoIax

MOJ'IeKy.]'IHpHO'FeHCTI/I‘IeCKOI\/'I

UaeHTU(UKAITTT

3agauu Kypca: u3ydeHHe NMPUKIAAHBIX U (YHIaMEHTAIbHBIX T€HETHYECKUX MPOILIECCOB
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH MUKPOOPTaHU3MOB.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas pucuumuinHa «MOJEKYIIpHO-TEHETUYECKUE METOAbl WICHTH(PUKAIIUN
MUKpPOOPTaHU3MOB» OTHOCHTCS K 4YacTH, (QopMHpyeMol ydacTHHUKaMU 0Opa30BaTEIbHBIX
otHomeHui biaoka 1. JlucuMIINHEL

2.2. Conepxanue Kypca 6a3upyercsi Ha 3HAHUAX, MOJYUYECHHBIX MPU U3YUCHUU AUCUUTUINH:

«Metonsl

MOJ'ICKy.]'IHpHO'6I/IOJ'IOFI/I‘IeCKI/IX HCCHCHOB&HHﬁ)),

«YacTHas MI/IKp06I/IOJIOFI/I${ u

CUCTEMAaTHKa MUKPOOPraHU3MOBY, «CIieuriaBbl 10 UACHTU(PUKAILIUN 3yOaKTepuil».

2.3. Ilepeuenpb mocneayOMMX y4eOHBIX TUCIUILINH, 11 KOTOPHIX HEOOXOIUMBI 3HAHMUS,
YMEHUS M HaBbIKM, (opMupyemble JaHHOW y4yeOHOM IUCLMIUIMHON: «DKCHepUMEHTalbHas
BHUPYCOJIOTHs», BbioIHeHHEe BKP.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
IIponiecc OcCBOEHHS MUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHLIUH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo manHomy Hampasienuto noarotoku 06.04.01
«buonorusy», npopuie «MUKPOOHOIOTHS U BUPYCOJIOTUS».
I1K-1: CrocobeH MCnoip30BaTh TEOPETUYECKUE 3HAHUS B OOJIACTH MUKPOOHMOJIOTHU U
BUPYCOJIOTMH ¥ METOJIOJIOTHUECKUE TOAXO0/IbI AJIS pelieHus Mpo(ecCHOHANBHBIX 3a/1a4.

Hepeqenb NJIAaHHPYEMBIX PE3yJbTAaTOB oﬁyqemm o AMCHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPAMH JOCTUKCHU S KOMIIeTEeHII I

Komnerenunus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIETCHIM I

TIK-2 HIIK 5x 23 3HaTh: NPUHIUIBI MOJEKYJIIPHON TUarHOCTHKU
crnocodeH NpUMEHATh | Mcrone3yeT MeToasbl MHKPOOPIraHU3MOB,  MCTOHUYCCKHC  OCHOBBI
METO/TBI BBIZICJICHHS, | BBIICIICHUS, BBITMIOJIHEHUSL  J1a00PaTOPHBIX  OMOJIOTUYECKHUX
KYJIBTHBHDOBAHHS, KYJIBTHBUPOBAHHS, HCCIIEZIOBAHUN B COOTBETCTBUH C TPOrpaMMoin
ONMCAHUS U | UICHTUPUKALINH MarucTpatypel,

Ymern: HCII0JIB30BaTh IMOJIY4YCHHBIC
HACHTHUKALIN MHKpOOPTaHH3MOB 1 TEOPETHYECKUE 3HAHUS M MPAKTUUECKHE HABBIKU
MHUKPOOPraHU3MOB, CIOCOOBI X XpaHCHHUS. B OGTACTH WueHTHOMKAIMM GakTepuii B
HCIOJI30BATH HaBbIKH npohecCHOHATBHOM eATeTbHOCTH.
paboTEl ¢ COBPEMEHHOM Bnaners: HaBBIKAMU MOJIEKYIAPHOH
anmaparypoi B JUArHOCTUKM MHUKPOOPTraHU3MOB; COBPEMEHHOMN
1a00paTOPHBIX u anmnapaTrypou 5 BBIYUCIIUTEIIbHBIMUA
MIPOU3BOJACTBEHHBIX KOMIUIEKCAMH B COOTBETCTBHH C Mpoduiem
YCIOBUSIX, OpraHU30BaTh HporpaMMBbl MaruCTpaTypbl.
paboty B
MUKpPOOHOJIOTrHYECKUN
nabopaTtopuun B
COOTBETCTBUU c
TpeOOBaHUSIMU

0€30MacHOCTH U OXpaHBbI
TpyZa.




VI. COJAEP)KAHUME U CTPYKTYPA JUCHUIIJIMHBI
O0beM THCHHUILIMHBI COCTABJIfAET 2 3a4€eTHBIX eIUHHUIBI, 72 YacoB, B TOM 4YHcjIe 1 3aueTHas eqMHUIA, 22 yaca HA IK3aMeH.
®opMa NPOMEKYTOUHOM aTTECTAIUM: FK3aMEH.

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BH/JAOB Y4YeOHbIX 3aHATHH M OTBEJEHHOI0 HAa HHUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Pa3zgen nucouniInHbl/TEMAa g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJarommxcs , | KOHTPOJIA
= E MPAKTUYECKYIO MTOATOTOBKY U TPYI0EMKOCTh ycneBaemMocTu/
2 2 (B yacax) ®opma
o g NPOMEKYTOYHOM
5z, KonTakTHas paboTta mpenoaaBarens c =
= 2 aTrrecranuu
=S 00yJaromuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = " ®
ol « = e =) S
5% Z ; S Jlekuusi | Cemunap/ KoncyabTanus 5 &
gl = = IpakTHueckoe, g s
3 3 = 6 z =
Q ) JabopaTopHoe =
O A = E 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. [loHATHE O MYTAITMOHHBIX CUCTEMAX U ¥ CTHI onpoc
' yran 2 | 9 2 2 - 5 Pedepar
MYTallMOHHOM aHAJIU3€
Joxnan
2 YcTHBIN onpoc
Tema 2. MeToabl TEHETUYECKOTO aHaIN3a
. 2 9 2 2 - 5 Pedepar
mrazmuaaon JIHK
Joknan
3 Tema 3. Murpu W€ DJIEMEHTHI U ¥ CTHIH onpoc
- VIHTPHPYIOT 2| 9 2 2 - 5 Pedpepar
€CTECTBEHHBII 0TOOD
Joxnan
4 Tema 4. Poib 0THOHYKJIEOTHIHOTO YcTHBII onpoc
NOJTUMOpP(H3Ma B PETYISILIMU SKCIPECCUN 2 9 2 2 - 5 Pedepar
T€HOB MUKPOOPraHU3MOB Hoxnan




5 . Pedepar
Tema 5. Meroasl FeHHOM UH)KEHEPHUH, Pep
12,5 4 0,5 4 Joknan
oasupyrommuecs Ha cucteme CRISPR/Cas9
Joxknang
6 Tema 6. Poip "pubocoMHO# putoreneTuku" B 125 4 05 4 Pedepar
CHUCTEMaTUKE MUKPOOPIaHU3MOB ’ ’ Joxian
4.2 Tl;ian BHeayTMTOPHO# caMOCTOAITEILHON Pa00ThI 00y4aI0OIUXCS M0 TUCIHILTHHE
CaMocTosTeNbHas paboTa 00yJaroIIUXCs Y4eOHO-METOIUIECKOE
OnenouHoe obecrieueHue
Cemectp| Haspanue paszznena, TemMbl . Cpokn | TpymoeMKOCTH o
Bun camoctosTensHOi paboThI CpPEaCTBO CaMOCTOSTENBHOI
BBITIOJTHECHUS (dac.)
paboTHI
Tema 1. ITonstue o 1 Pedepar |Hayunas
MYTAIHOHHBIX CHCTeMax | IOATOTOBKA K MPAKTHHIECKOMY 3aHATHIO C HCTIONE30BAHNEM Tlokan SneKTpoHHas
KOHCIIEKTA JIEKIIUU U PEKOMEHYEMOU JTUTEPATyPBI. 1-s
2 Y MYTallMOHHOM aHallu3e | 5 bubnuoreka
Hanucats pedepar 1o Teme "DBOJIONHMS B3IJIAA0B Ha HeAeIs http://www.e
U3MEHYHBOCTH MUKPOOPTraHU3MOB" IHp: '
library.ru
Tema 2. MeToabl - Pegepar Hayunas
FeHETHUCCKOrO AHATH3A OJIrOTOBKA K MPAKTHYECKOMY 3aHSTHIO C HCTIONb30BAHHEM oy Jlokar SnekTpoHHas
N KOHCIIEKTA JICKI[MU U PEKOMEHYeMOM JIUTEPATYPHI. -
2  |mnasmmanon JITHK H P g oy {reparyp 5 bubnnoreka
Harmucats pedepar no Teme "B3anmozeiicTBre mia3MuiHbIX |  Hemens htto:/f
PEIIMKOHOB B OaKTEepUATLHON KileTKe" . p-/IWWW.€-
library.ru
Tema 3. Murpupyromue Pedepar  |Hayunas
3JIEMCHTBI U [ToAroToBKa K MPAKTHYECKOMY 3aHSTHIO C HCIIOJIb30BaHHEM 3o Hoxman DNEeKTPOHHAs
2  |ecTeCTBEHHBIH OTOOD KOHCIIEKTa JICKI[U U PEKOMEHIyeMOM JTUTEPATYPHI. Henels 5 bubnuoteka
Hamucats pedepar no Teme " bakreprnodar Mu" A http://www.e-
library.ru
Tema 4. Poab - Pedepar Hayunas
OTHOHYKIICOTHHOTO OJIrOTOBKA K MPAKTHIECKOMY 3aHATHIO C HCTIOIb30BAHHEM Jloksan DneKTpoHHas
KOHCIIEKTA JIEKIIUU U PEKOMEHIYEMOU JINTEPATYPBL. 4-5
2  |(momumopdusMa B p 5 bubnuoreka
Hanwucats pedepar no Teme "MeTtos! onpeneneHus HEACIIA http://www.e
PeTyIALHIH SKCIPECCHH OJTHOHYKJICOTHUIHOTO ToIuMopduzma” . P '
T'€HOB MUKPOOPTaHM3MOB library.ru




CamocTosTenpHas paboTa 00yJaromuxcs Y4eOHO-MeTOANYECKOE
OnenouHoe obecrniedyeHne
Cemectp| HasBanue pasgena, TeMbl N Cpokn  |TpymoeMKocTs .
Bun camocrosiTensHON paboThI CPEICTBO CaMOCTOSITETFHON
BBITIOJTHECHUS (dac.) paboTh
T 5 M . |TTOArOTOBKA K MPaKTHYECKOMY 3aHSATHIO C UCTIONB30BAaHHEM Hayunas
cMa 5. MICTOARI TCHHOW |y opcrexta IeKIMH M PEKOMEH TyeMOii TUTEepaTyphL. DIeKTPOHHAS

o  |MHIKCHCpHH, Hanmcats pedepar o teme "Ucnons3osanne CRISPR B S-s1 4 Pedepar BubIHoTeKa
Oasupyromnpecs Ha TeHEeTHUYECKOI HOMEHKIaType Bo30yauTens Tyoepkynesa" Henens Hoxman hittp:/Awww.e-
cucreme CRISPR/Cas9 L '

library.ru
Tema 6. Posb IMoAroToBKa K NPaKTUYECKOMY 3aHSTHIO C HCIIOIb30BaHUEM Pedepar Hayunas
"DHBOCOMHOI KOHCIIEKTA JIEKIIUM U PEKOMEHYEMOU JIUTEPATypPHL. 5 Joknan DIIEKTPOHHAsS
" Hamucats pedepat no teme "Konuemnius "MoJeKyIspHbIX !

2 |bunorenetuxu" B wacos” M. Kinyps" Henens 4 BI/I6:]II/IOT€Ka
CHCTEMATHKE http://www.e-
MHUKPOOPTaHU3MOB library.ru

OO6mmit 00BEM CaMOCTOATEIILHON PabOTHI IO AUCIUILTHHE (Yac) — 28




4.3 Copep:xaHue y4eGHOro MaTepuaJia

Tema 1. MyTauum y MUKPOOPraHU3MOB.

OBoronus B3IJIS10B Ha HU3MEHYNBOCTh MHUKpPOOPTaHU3MOB. Myranun
MHUKPOOPTraHU3MOB, METOJbl U3 BBIACICHUS MCIOJIb3YEMbIE B I€HETHYECKUX HCCIICJOBAHMSX.
OOpatHble MyTanuu. Pa3nuuus B yacToTax pasHbIX TUIIOB MyTallMi M UX Npu4uHbL. [loHATHE O
MYTAllMOHHBIX CHUCTEMax U MyTallMOHHOM aHanu3e. llonmyssiuoHHas M3MEHUMBOCTh OakTepuil.
[TomynsIIMOHHBIE U3MEHEHHSI TATOTEHHBIX OAKTEpUH in Vivo.

Tema 2. BHeXpoOMOCOMHBbIE TeHeTHYEeCKUE CUCTEMBbI.

[MuTomna3zMaTuyeckue  CUCTEMBl  AyKapuoT. MyTalluM  T€HOB  XJIOPOIUIACTOB
XJIAMHJOMOHAIbl M MHTOXOHAPUN JpPOXOKEH M METOAbl MX BblIENEHUA. bakrepuanbHbie
IUIa3MUBI, HMX Kilaccupukamuss ©u (EHOTUIIUYECKHE TPU3HAKU. Perukanus IIa3MumI.
B3anmonelicTBue miaasMHUIHBIX PEIUIMKOHOB B OAKTEPUATIbHOMN KJIETKE: UCKIIOYEHNUE BXOXKICHUS
U HECOBMECTHMOCTh, peKoMOmWHanus. MHTerpamms mimasmua B Xpomocomy. Mcmonb3oBanue
IUIa3MUJ] TpA TEHETHYeCKOM aHainu3e Yy OaxTepuil. MeToapl TI'€HETHMUYECKOro aHallu3a
wiasmuanon JJHK. Tpanchopmanns nnazmuanoi JTHK.

Tema 3. Murpupymomue reHeTH4eCKHe 3J1eMeHTbl MUKPOOPTraHU3MOB.

WNucepunonnsie nocnenosarenbHoctu (Is) u Tpancnosons! (Tn) 6axkrepuii. MexaHu3mbl
TpaHcno3uuuu. ['enHeTnueckue >PQeKTsl, BbI3bIBAEMbIE BHEIPEHUEM B I'€HOM MUTPHPYIOLIUX
aneMeHToB.  MHTerponsl.  KoHbloraTuBHbIE  TpaHCHO30HBI.  BO3MOMHBIE  MEXaHU3MBbI
BO3HUKHOBeHUs Tn. Murpupyromye 3j1eMeHThl U ecTecTBeHHbIH 0TO0p. Ponbs Tn B 3BOMIOLIMN
Oakrepuii. bakreprodar Mu. CtpoeHrne BUpHOHA U T€HOMA, yrmakoBka ¢ara. [lukn pa3Butus.
Mexanusm uHTerpauu B OakTepuanbHblii reHom. llocnenctBus uHTerpauuu Mu B reHOM
OaxTepuil.

Tema 4. OnHOHYKJICOTHAHBIN MOJIUMOP(PU3M.

SNP-mapkepbl B MUKpOOHMOJOrMH M BHpycojoruu. llpumeHeHMe B MEIMIIMHCKUX
uccieoBaHusIX. Poib OJHOHYKJIEOTHIHOTO MoiuMopdu3Ma B PEryisilud 3KCIPECCUU TE€HOB
MHUKpPOOPTaHU3MOB.

Tema 5. I'eneTuyeckue cucrembl ¢ nopropsiromumucs 3iemeitamu CRISPR.

Pons CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) B 3arute
MUKpOOpraiusmMoB oT BupycoB. HcnonbszoBanue CRISPR B renermueckoil HOMEHKIaType
Hcnonb3oBanue CRISPR B reHermueckoil HOMEHKIAType NHaTOreHHbIX OakTepuil. MeToabl
reHHOU MH)XXeHepuH, 6aszupyrouuecs Ha cucteme CRISPR/Cas9.

Tema 6. MoJiekyJIsipHasi TAKCOHOMUS OaKTepuii.

Ponpb pabor 3. Ilykepkannana u JI. [lonunra. Konnenmus "MonekynspHbix yacoB" M.
Kumypsl. Posb "pubocoMHoM (punoreHeTHKH" B CHCTEMAaTHKE MUKPOOPTaHU3MOB.

4.3.1. IlepedyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne HaumenoBanne TpynoeMkocTh Ouenounsl | ®opmMupyembie
n/H | pasaenaa CeMHMHAPOB, (uac.) e KOMIIEeTEeHIIUHU
U TeMbI NMPAKTHYCCKUX U Bcero N3 Hux cpeacrsa (MHaAMKATOPBI)*
Ja0opaToOpHBIX padoT | yacos NnpaKkTH4yecKas
NMOJIT0TOBKA
1 2 3 4 5 6 7
1 | Temal [TonsTre o 2 YcTHBIH IK-2
MYTaIlMOHHBIX omnpoc AAK 2.1
cHUCTEMax u Pedepar Zﬁf k2.2
1IK 2.3
MyTalHOHHOM Joxnan
aHaJIm3e
2 | Tema?2 Meroasl 2 VYceTHBIT IK-2
T'C€HETHUYECKOIo omnpoc HIK 2.
aHAJIN3a [UIA3MHTHOM Pedepar PAK 2.2
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I[HK I[oma,u HJIK qikc 23
3 | Tema3 Murpupytomiue 2 VYcrTHbIi NK-2
3JICMEHTBI U orpoc MK pc 2.1
€CTECTBEHHBIH 0TOOP Pedepar Zgﬁ Zi Zi
Joxnan '
4 | Tema 4 OITHOHYKIJICOTH THBIH 2 VYcrHbIi NK-2
noMMopQu3mM ompoc HJIK k2.1
e 7
Joknan '
5 | Temas Mertobl TeHHOMI 4 Pedepar IK-2
WH)KCHEPUH, JToknan HJIK k2.1
Oasupyromuecs Ha Jloknan Zﬁz K22
cucreme e
CRISPR/Cas9
6 | Tema6 Poub "pubocomuoi 4 Pedepar IK-2
¢bunoreneTuku" B Jloknan Zgﬁ 1K 2.1
CHCTEMATHUKE HIK Zi jj
MHKPOOPTaHHU3MOB

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4YeHHe
CTYACHTAMH B PAMKaX caMocTosATebHOM padotsl (CPC)

n/n

Tema

3amanme

Dopmupyemas
KOMIIETEHIIUS

UK

Tema 1. «IToaarue o
MYTaIlMOHHBIX
CHUCTEMAX U
MYTallMOHHOM
aHaIn3e»

IToaroroBka x
MPAKTHYECKOMY 3aHSTHIO C
HCII0JIb30BaHHEM
KOHCIIEKTA JIEKIIUU U
PEKOMEHyeMOMn
JTUTEPATYPHL.

Hanucats pedepat mno
TeMe "DBOJIIONHS B3TIII0B
Ha U3MEHYHUBOCTD
MHUKpPOOpPraHu3MoB"

IK-1

HrﬂK IIK 2.1

Tema 2. «MeTomsl
TEHETUYECKOr0 aHAJIN3a
mnazmugHon JJHK»

IToaroroska x
MPAKTHYECKOMY 3aHSTHIO C
HCIIOJIE30BaHUEM
KOHCITIEKTA JIEKIINHA U
PEKOMEHTyeMOI
JIUTEPATYPHI.

Hamncatsb pedepar mo
Teme "B3auMojeicTBre
TUTa3MHUIHBIX PETUTHKOHOB B
OakTepuanpHOM KieTke"

[K-1

HﬂK IIK 2.1
HﬂK IIK 2.3

Tema 3.
«Murpupyromue
AIIEMEHTHI U
€CTECTBEHHBIN 0TOOPY»

IloaroroBka k
MIPAKTUYECKOMY 3aHATHIO C
WCTIOJIb30BaHUEM
KOHCIIEKTa JIEKIIUU U
PEKOMEHTyEMOI
JUTEPATYPBHI.

Hanucats pedepat mo
teme " bakrepuodar Mu"

[K-1

HJIK pixc22
HﬂK IIK 2.3




9

Tema 4. «Poib IToaroroBka K IIK-1 MK 11522
4, OJHOHYKJICOTUIHOI'O MPAKTHUYCCKOMY 3aHATHUIO C Hﬂl{ IIK 2.3
nouMopQu3Ma B HCTIOIb30BaHUEM
perymsauuu skcrpeccyy | KOHCTICKTa JICKIHMH 1
FCHOB peKOMEH TyeMoi
nuteparypsl. Hamucats
MHUKPOOPTaHU3MOB) "
pedepar o Teme "MeTombl
OTIpeIeIICHYS
OJTHOHYKJICOTHTHOTO
noanMopduzma’
[ToxroroBka K IK-1 HJIK nxc2.2
5. [PaKTHYECKOMY 3aHSTHIO C HJIK pikc23
HCTIOJIb30BaHHEM
Tema 5. «Metos KOHCIIEKTA JIEKIIHH 1
TeHHOW WHXEHEPUH, peKOMEHTyeMO
Oasupyromniecs Ha JIUTEPATYPHI.
CUCTEME Hanucatb pedepat mo
CRISPR/Cas9» teMme "Hcnons3oBaHue
CRISPR B renernyeckoit
HOMEHKJIAType
BO30yauTENs TyOEepKyne3a"
[ToaroToBka K IK-1 HJIK pxc24
6. MIPAKTUYECKOMY 3aHATHIO C
Tema 6. «Poub HCIIOJIb30BaHHEM
"DIGOCOMHOIH KOHCIIEKTa JICKLIHH H
" PEKOMEHTyeMOM
¢uioreHeTuku" B
JTUTEPATYPHIL.
CHCTCMATHKE Hanwmcatp pedepar nmo
MHUKPOOPTaHU3MOBY Teme "KoHIenmus
"MonexkynspHbIX YacoB"
M. Kumypsr"

4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

CaMmocrosiTenbHasi paboTa CTYAEHTOB SIBISIETCSI COCTaBHOW YacThbi0 y4eOHOro mporuecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIayOJieHHWe TIOJMYyYEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
NpUOOpETEeHNE HOBBIX 3HAHMM, a TaKXKe BBIOJHEHUE Y4YEOHbIX 3a/JlaHuM, MOATOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMeHaM.

Jlnst  opraHu3alii  CaMOCTOSITENIbHOM ~ paboThl MO  JUCHUIUIMHE  «DKOJOTHUS
MHUKPOOPIaHU3MOBY HCIIOJIb3YIOTCS Cieytonue GopMbl cCaMOCTOSTENbHON YueOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAHHON JINTEPATYPHI.

- CamocCTOSITENNEHOE U3YUYEHHE OT/AETbHBIX TeM, aparpadoB, He U3JI0KEHHBIX B JIEKIINU.

- IloaroroBka K MPakTUYECKOMY 3aHSATHIO COCTOUT B TEOPETHYECKOM MOJATrOTOBKE H
BBIMIOJTHEHUH MTPAKTUUYECKUX 3aJJaHUil (pelleHue 3a7a4, OTBEThl Ha BOMPOCHI U T.1I.).

- Hanmcanue pedepaToB, HOArOTOBKA JOKIAI0B.

- [ToaroToBKa K TECTUPOBAHUIO.

- [lonroroBka Kk 3auery.

Iucomennvie pabomul. J{nsi n3ydeHUsl TEM, HE HM3JIOKEHHBIX B JIEKIUU, PEKOMEH]yeTCs
UCIIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIUTEPATYPY, & TAKXKE UCTOUYHUKH, HallIeHHbIE TIPU
IOMOIIM HMH(OPMALMOHHO-CIIPABOYHBIX M IOUCKOBBIX cHcTeM. Jlsl 3aKkperuleHus MaTepuala
PCKOMCHAYCTCA ACJIATh KPATKUC KOHCIICKTBI IO TCMC. B paMKax OJUCHUIIIIAHBI «HactHasa
BUPYCOJIOTHS» TAKXKE MPETYCMOTPEHO BBINOJIHEHHE NMUCbMEHHBIX padOT, B KOTOPBIX CTYJEHTHI
JIOJKHBI COCTaBUTh CXEMY TPO(PHUUECKMX OTHOIICHHUH B Pa3IMYHBIX MUKPOOHBIX COOOIIECTBAX U
CXEMBI KPYTOBOPOTOB psija OMOreHHBIX 37eMeHTOB (cM. 1. 4.3.2.). KauecTBO BBHINOJHEHHON
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paboThI OIIEHUBAETCS B XOZ€ 00CYKICHHS JaHHBIX BOIPOCOB MIPH NMPOBEJCHUN KOJJIOKBHYMa 110
COOTBETCTBYMOIICH Teme (cM. 1. 4.3.1).

Pegepam — dopma nucbMeHHOH pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTH INpH
OCBOEHUU BapUaTUBHBIX (MIPOMUIBHBIX) AUCUUIUIMH IpodeccruoHanbHoro nukia. [Ipeacrasnser
cO0OM KpaTKOe U3JI0KEHUE COJCPKAHUS HAYUHBIX TPYAOB, JIUTEPATYPHI IO ONPEICICHHON TeMe.
O06nem pedeparta MokeT gocturath 15-20 cTp.; BpeMs, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepata moapa3yMeBaeT CaMOCTOSITEIbHOE H3ydeHHE
CTYJCHTOM HECKOJbKUX JIMTEPATYpPHBIX HCTOYHUKOB (y4yeOHHMKOB, MOHOrpaduil, HayIHBIX
cTareii W T.1.) MO ONpEeNeNEHHOW TeMme, HE paccMaTpUBAaeMON MOAPOOHO Ha JIEKIHH,
CUCTeMaTH3allMI0 MaTepuaia U KpaTkoe ero usnoxenue. Llens nanucanus pedepara — npuBUTHE
CTYACHTY HaBBIKOB KPAaTKOTO M JIJAKOHUYHOT'O MIPEJCTABICHUs COOPAHHBIX MaTepHaIoB U (pakToOB
B COOTBETCTBUU C TPeOOBAHUSAMU, MPEIbIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepara BKIIOYAET:

- TuTynbHBIN JIHUCT.

- ConepxaHnue.

- Benenue, rae kpatko hopmynupyercs nmpodiema, 1eNb U 3a1auu pedepara.

- OcHOBHas1 9acTh pabOTHl COCTOUT M3 HECKOJBKHX Pa3/esiOB, B KOTOPBIX M3JIAaraeTcs CyTh
TeMbI pedepara.

- 3aKir04YeHuE.

- CrIMCOK UCIOIb30BAHHOM JIUTEPATYPHI.

[lpu odopmiennn pedepara cieqyeT NPUACPKUBATHCS TEXHHUUECKUX TpeOOBaHUM,
peIbsIBISEMBIX K pedpepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABIISIETCS B TOM cllydae, eciii B pedepare MOTHOCThIO PacKphITa
TeMa, MPOAHAIU3MPOBAHO COBPEMEHHOE COCTOSIHME BOIPOCA, MaTepHall M3JI0KEH JIOTHYHO,
MOCJIeI0BAaTENbHO, MPUBEACHO He MeHee 10 nuTepaTypHbIX HCTOYHHMKOB (CpeAau KOTOPBIX
npeoOriagaer aurTepaTypa 3a mnocienHue S5 Jer), pedepar odopmieH B COOTBETCTBHHM C
TEXHUYECKUMHU TPEOOBAHHUSIMU, TIPEABSIBISIEMBIMH K TAKOTO pojia paboTam.

- OLieHKa «XOpOLIO» - TeéMa PACKPBITa, IPUBEIEHO TOCTATOYHOE KOJUYECTBO MaTepuana, Ho
OpU ITOM MaTepuan B HEIOCTaTOYHOW CTEMEHHW MpOoaHaTU3UpOBaH aBTOpOM, odopMieHne
pedepara COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTEIHHOY» - TEMA PACKPBITA MOBEPXHOCTHO, MaTepHall MPHUBEICH KaK
npocTas KOHCTatanus (akToB, HE MPOAHAIM3HPOBAH, B OPOPMIICHHH HMMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CIIMCOK JIUTEPATYPHI COJCPKHUT MEHEE 5 NCTOYHHUKOB.

- OLeHKa «HEeyJOBIIETBOPUTEIBHO» - T€Ma HE PACKpbITa, CKYIHBIH 00BEM NPHUBEIEHHBIX
MaTepHaJoB.

Yemuoui 0oknao — sto cooOmenue B TeueHue 10-15 MUH, B KOTOpPOM CTYAEHT B
JAKOHUYHOH (hopMe TOIHKEH M3JI0KUTh MaTepral TI0 COOTBETCTBYIONIEH TEMe, TPUACPKUBASCH
CIIEAYIOIIETo TIJlaHa: BBEJCHHE, OCHOBHAs YacTb, 3akitoueHue. Jlokiax compoBOXIaeTcs
Ipe3eHTaIMel, OTpaKaloIIeld OCHOBHBIE TTOJIOKEHUS 10 COOTBETCTBYIOIIEH TeMe, BKIIIOYArOIIeH
HarJsiiHble MaTepuaibl (CXeMbl, TaOuuipl, Goto U T.1.). Ilo OKOHUaHMM JOKIana CTYAEHTY
3aJ]af0T BOMPOCHI, KaK IMPEeroiaBaTellb, TaK M CTYIEHTHI, Ha KOTOPBIC JOKJIATYUK TOJKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepnn onieHuBaHMs yCTHOTO JOKJIA/Ia:

- OneHka «OTJIIMYHO». B J10K/Iazie MOJHOCTBIO PpACKpbITa TeMa, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHE BOMPOCA; CTYACHT CBOOOJHO BJAJEeT MaTephalioM, H3JIaraeT ero
JIOTUYHO, TOCJIEOBATEIbHO, JAKOHHYHO, COOJIO/as OCHOBHBIE IpaBWJIa KYJIBTYpPhl DPEYH.
Jlokiian compoBOKIaeTcsl Mpe3eHTaluel, KOoTopas OTpakaeT OCHOBHbBIE MMOJIOKEHUS JOKJIana,
IPE3eHTAIMs COCTaBJIEHA IPaMOTHO ¢ COOJIOIeHuEM O0IMX TpeOOBaHUH, MPaBUI MIPU(TOBOTO
odbopmiieHHs, Mojga4Yu Tpaduueckoro marepuaia, UMEIOTCS CChUIKM Ha TpHUBEIEHHBIE (OTO,
PHUCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOIb30BaHHOW JuTeparypsl. [Ipu obcyxaenun
JOKJIaJa CTYAEHT JaeT KCUepNbIBAOIIUE, apryMEHTHPOBaHHbIC, KOPPEKTHbIE OTBETHl Ha
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BOIIPOCBI.

- Onenka «xopomio». Tema packpbiTa, IPUBEIECHO AOCTATOYHOE KOJIMYECTBO MaTepuaa, HO
IIPY 3TOM MaTepuaji B HEJOCTATOYHOW CTENEHM IIpOaHAIM3UpPOBaH aBTOpoM. lIpe3eHranus He B
MOJIHOM CTENEeHH COOTBETCTBYET 001uM TpeboBaHusAM. OTBETHI CTyJIEHTa HE Ha BCE BOIPOCHI
ABJIAIOTCS NCUYEPIIBIBAIOIIMMU U apTyMEHTUPOBAHHBIMHU.

- OneHka «yJqOBJIETBOPHUTENBHO». Tema pacKkpbiTa HE MOJIHO, MaTepuall MpUBEIEH Kak
npocTasi KOHCTaTanusl (akToB, HE MPOAHAIM3MPOBAH, CTYACHT IOKa3bIBACT MOBEPXHOCTHBIE
3HAHUS. [Ipe3eHTanust 4YacTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeboBaHusM. [lpu
00CY)XJI€HMH [OKJIaJa CTYyJEHT HE BCErja [JacT IpaBUIIbHBIEC, HMCUEPIIBIBAIOIIME OTBETHI Ha
3aJ]aBaeMbl€ BOIIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema MJOKiIana HE pacKpbiTa, CKYAHBIH 00BeM
MPUBEICHHBIX MaTEpUaJoOB; Mpe3eHTalus oTcyTcTByeT. [Ipu oOCcyKneHun N0oKIaaa CTYyIEHT He
JTACT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/1aHHBIM BOIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB): HE MPEAYCMOTPEHbI Y4eOHBIM
IUTAHOM.

V. VUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMIIAHBI

a) mepeveHb JUTEPATYPbI

1. Kpeoc, JI. I'. I'ensl mo JIprouny : yaebnoe mocobue / /1. I'. Kpebe, C. Kunnarpuk ;
nepeBoJ ¢ anrnuiickoro oy pexakuueii Jl. B. Pe6pukosa, H. 10. Yceman ; xynoxuuk B.
E. llIxkepun. — 4-e uzn. — Mocksa : Jlabopartopus 3uanuii, 2021. — 922 c¢. — ISBN
978-5-93208-506-6. — TekcT : anekTpoHHBIH // JIaHb : 2IeKTpOHHO-OHOIOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/172253

2. HlenkynoB C.H. I'enernueckas unxxenepus B 2-x T. / C.H. lllenxyHnos. — HoBocubupck:
u3n-Bo HoBocu®. yH-Ta, 2004. — 496 c.

3. UemepuiioBa B.M. OCHOBBI TéHOMUKH U IPOTEOMUKHU: TEXHOJIOTMH PEKOMOMHAHTHBIX
JUHK nepBoro nokosnenus (reHHas HHxeHepus): yued. nocodue / B.1. Uemepuiioa —
Wpxkytek: U3a-so UT'Y, 2014. — 238 c.

0) 6a3bl JaHHBIX, HHPOPMALMOHHO-CIPABOYHbIE U MOUCKOBBIE CHCTEMbI

1. Hayunas Dnextponnas bubnunoreka http://www.e-library.ru

2. UndpopmarnmonHas cuctemMa «ETUHOE OKHO TOCTyIa K 0Opa3oBaTeNbHBIM pecypcam»
(http://window.edu.ru)

. D43 «bubmmoTex». Aapec noctyma: https://isu.bibliotech.ru

. OBC «M3marenncTBO «Jlanb». Anpec nocryma: http://e.lanbook.com

. OBbC «PykonT». Anpec nocryna: http://rucont.ru

. OBC «Aiibykcy. Anpec nocryna: http://ibooks.ru

. DBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

. Coro3 oOpa3oBarenbHBIX CaiiTOB - EcTecTBEeHHBIC HAYKH

http://tusearch.blogspot.com - TIlowck 5IEKTPOHHBIX KHHT, MyOJMKAIMH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

10. Google Scholar —TTorckoBast crucTema 1Mo HayYHOU JIMTEPATYPE.

11. Science Research Portal - Hayunas mnowuckoBas cuHcTeMa, OCYIICCTBISIOIIAS
MOJTHOTEKCTOBBIM IMOMCK B KYpHajJaX MHOTHX KPYITHBIX HAyYHBIX H3/IaTEIbCTB, TAKMX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbu U AOKYMEHTHI B
OTKPBITHIX Hay4HbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of
Congress Online Catalog, Science.gov u Scientific News.

©00~NSNWUL AW
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHUIIJINHBI
6.1. YueOHO-1a00paTopHOe 000py10BaHNE:

Aynutopust  JUIi  TPOBEACHHMS  3aHATHM  JIGKIMOHHOTO  TUma:  00OpyJaoBaHa
CIICIIMAIM3UPOBAaHHON (y4eOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT;, TEXHHYCCKUMHU
cpenctBamu oOyueHusi: npoektop Epson EB-X03, nmocka mapkepHas; ydeOHO-HATIISTHBIMU
nocoOMsIMH, O0ECIEeUNBAIOIIMMU TEMATHUECKUE WJUTIOCTPAIMU O JUCHUIUIMHE: MPEe3eHTaIlUH
10 TeMaM IPOTPaAMMBL.

Aynuropus AN NPOBEACHUSA — 3aHATUH  MpaKTUYeCKoro  Tuma:  00opyaoBaHa
CHenuanu3upoBaHHoi (y4eOHoOM) Mmebenbto Ha 10 TOCaZOYHBIX MECT; JIOCKOH MEJIOBOM;
TEXHUYECKUMH CpeacTBaMu o00ydeHus: mpoektop BenQ MS521P  y4eOHO-HArISAHBIME
MOCOOMSIMU: TIPE3CHTAIUH 110 TEMaM IIPOTPAMMBEI.

Kommerotepusiii  kimacc (yueOHast ayauTopusi) Uil TPYINIOBBIX M HHAWBHUIYAIbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJSI © NPOMEXKYTOYHOW  aTTeCTAallud, OpraHu3aluu
CaMOCTOSITENIbHOM pabOoThI: ayIuTOpHUsl 000PYAOBaHA CIIEUATU3UPOBAHHON (yueOHOI) MeOenbio
Ha 20 mOCagOYHBIX MECT, IOCKOM MEJNOBOH; 000pyHOBaHa TEXHUYECKHMMHU CpPEACTBAMHU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHbIil 6510k
Athlon 2 X2 250, mounutop BenQ G252HDA - 8 mr.; cucremusii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 wmT.; Mmono6mok IRU T2105P — 2 mr.; cucremusiiit 610k Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mT.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemusblii 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HEOTrpaHWYCHHBIM JOCTYNOM K ceTH MHTepHeT M obOecredeHHeM J0CTyla B 3JICKTPOHHYIO
uH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIIH.

[Tomemenne ist  XpaHeHUsT ©  OPOPUIAKTHYECKOTO  OOCIYXKHUBaHHS  y4eOHOTO
000pyIOBaHUs: ayauTOpHsi 000pyIOBaHA CIIEIMATM3UPOBAHHON MeOeNnbi0 Ha 3 MOCaJ0YHBIX
MmecTa; HOyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. [IporpamMHoe obecrieyenue:
Kaspersky Endpoint Security ans 6usneca - Cranmaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (Ha 75 ogHoBpeMeHHbIX noakIoueHnit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA:
[Ipe3enTanmu no BceM TemMaM Kypca.

VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA

Jnst  ocBOoeHMS JUCHUIUIMHBL «YacTHasi BHUPYCOJIOTHUS» MPHUMEHSIOTCS CIEIYIOLue
00pa3oBaTenbHbIC TEXHOJIOTHH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
(dakToB, YTO sABIAETCS 0a30W IS aHAIW3a PACCYXKIEHUMH, OIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YalIbHYIO (GOopMY, UTO GOPMHUPYET Y HUX NPO(HECCHOHATBHOE MBIIIJIEHUE 3a
CUeT CHCTeMAaTH3allMd U BBIJCICHUs Hanboiee 3HAYMMBIX, CYIIECTBEHHBIX DJIEMEHTOB
colepkaHus oOydyeHHs. 3ajaya MpernojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
KOTOPBIE HA TOJHKO JOMOJHSIOT CIOBECHYIO HH(POPMAIINIO, HO M CAMH SBJISIIOTCS HOCHTEISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWJBI-IPE3CHTAUH, U T.I.). DTOT BHUJA JIEKUUU JIydlle
BCET0 HCIOJb30BATh HA HTAalle BBEJCHUS CTYJCHTOB B HOBBIN pa3jiell, TeMYy AUCIUIUIIMHBI.

- IIpobnemnas nekyusi. B otnuuue ot cojaepkaHus WHOOPMAIMOHHOW JIEKIIMH, KOTOPOE
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npeularaeTcsl TMpernojaBareieM B BHIE HM3BECTHOTO, IOAJIEKAIICTO JIMIIb 3allOMHHAHUIO
Mmarepuaia, Ha MpOOJIEMHOW JIEKIIMM HOBOE 3HAHWE BBOJUTCS KaK HEM3BECTHOE  JIJIS
oOyuaromuxcs. [IpoGnemHast JeKuus HAaYMHAETCS C BOMPOCOB, C IOCTAHOBKHU IPOOJIEMBI,
KOTOPYIO B XOJI¢ W3JIOKCHHUS MaTepualla HEOOXOJWMO pemuTh. JIEKIUs CTPOHUTCS TaKUM
00pa3oM, 4TO MO3HAHUS OOYYalOMIErocsi MPHOIIKAIOTCS K IMOMCKOBOW, MCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH. 371ECh YUAaCTBYIOT MBIIUICHHE OOYYarOIIErocsi U €ro JIMYHOCTHOE OTHOIICHHE
K YCBaWBaEMOMY MaTepHaly.

- Jlexyusi-6eceda. Ilpenmonaraer HETIOCPEJICTBEHHBI KOHTAKT TPENoJaBareis ¢
ayauropueil. [IpenmyiecTBo JeKIuu-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET NMPHUBICKATH
BHUMaHHE CTY/ICHTOB K HanOoJiee BaXKHBIM BOIIPOCAM TEMBI, OINPENENATh COACPKAHUE U TEMII
U3JI0KEHUs1 Y4eOHOTro Marepuasa ¢ y4eToM OCOOCHHOCTEH CTY/IEHTOB.

- [Ipaxmuueckue 3ansamusi — 3TO 3aHATHE, POBOJUMOE TI0]] PYKOBOJICTBOM IIPEIOIaBaTEIs
B y4eOHOW ayIuTOpHH, HANpaBICHHOE Ha YIIyOJIeHWE HAay4YHO-TEOPETHUECKUX 3HAHUN U
OBJIQJICHUE OIPEICIICHHBIMU METOJIaMU CaMOCTOSITEIILHOW Pa0OThI, KOTOpOoe (OpMHPYET
npaktudeckue ymeHus. OmHoi U3 GOopM NPaKTUYECKUX 3aHATHI B BY3€ SIBISCTCS CEMUHAp.

- Cemunap-uccnedosanue. TEeXHOIOTHS TPOBEICHHUS TAaKOTO CEMHHApa MOXET OBITh
pa3nuyHOW, B 3aBUCHMOCTH OT TOTO, KaKOM METOJ 3al0KEeH B €ro OCHOBY. B pamkax
JUCIUTUTMHBL «JKOJIOTUST MUKPOOPTaHU3MOB» IPOBOAMTCS CEMHUHAp C IOATOTOBKOW U
3aciaylmrBaHueM pedeparoB MO akTyalbHBIM Tpo0jeMaM TEOpHH M TPAKTUKA U
MOCJICIYIONUM UX 00CYKICHUEM.

- Konnoxeuymusl — BUIl y4€OHOTO 3aHSTHS, IPOBOJIUMOTO C IENIBIO POBEPKU M OLICHUBAHHUS
3HaHWH yuamuxcs. KOJUIOKBHYM MOXET MPOBOAMTHCS B (opMe WHIMBUAYAIbHOW Oeceibl
IpernoJiaBaTessi Co CTYACHTOM MM KaK MacCOBBIA ompoc. B Xome rpynmoBoro oOCyxIeHUs
CTYAICHTBI y4yaTcs BBICKAa3bIBaTh CBOI TOYKY 3PCHUS IO ONPEACICHHOMY BOIPOCY, 3allUIIATh
CBO€ MHEHHE, IPUMEHSS 3HaHUs, TOJIydeHHbIE Ha 3aHATHUAX 1O ImpeaMery. B xone konnokBuyma
TaKXKe TPOBEpsIOTCS pedeparbl, Apyrue NHCbMEHHBIE padOThl CTYIACHTOB, IPOBOIUTCS
3acIyIIMBaHUE TOKJIAT0B.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Hucmanyuonnvlie  obpazosamenvhvie  mexuwonrocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa30oBaTeIbHBIE TEXHOJIOTHH, PeaTn3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCIATUTHHBIL « DKOJIOTHSI MUKPOOPTaHH3MOBY UCTIOIB3YIOTCS CIICAYIOIINE TEXHOJIOTHH:

* kelicoBasg TexHoiorus — ¢opMa JUCTAHLMOHHOTO OOYYeHHUs, OCHOBaHHAas Ha
NPEJOCTaBICHNH O0ydJarommmMcs WH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpCOB B BHIE
CHELHATU3UPOBAHHBIX HAOOPOB y4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJIb30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMaIun (KeicoB);

" PHTEPHET-TEXHOJOTHs — Coco0 MTUCTAHIIMOHHON INepeaayd MHPOpPMAaLUU, OCHOBAHHBIN
Ha HCIIOJIb30BaHHUH TII00ATBHBIX U JIOKATBHBIX KOMITBIOTEPHBIX CETEH ISl 00ecreueH s JOCTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaM U JUis (OPMHUPOBAHUS
COBOKYITHOCTH METOJIUYECKUX, OPTaHU3AIlMOHHBIX, TEXHWYECKHX W IPOrPAMMHBIX CPEICTB
peanu3aly U YNpaBiIeHHUS y4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaXOXJIEHHsS €ero
cyobektoB. Mcmons3yercs ObpasoBarenbhblii mopran UT'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPUAJIBI JISA TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

B kauecTBe OIICHOYHBIX CPEACTB JUIsI BXOAHOTO KOHTPOJIA OLIEHKHM YPOBHS 3HAaHUU
CTYZIEHTOB HCHOJIb3yeTcs cobecenoBaHue. B mpouecce cobecenoBaHusl OLEHUBACTCS YPOBEHb
BJIaJIcHUsI 0a30BBIMU 3HAHHUSIMH, YMEHHUSIMH, HaBbIKAMU, HEOOXOIUMBIMH JUIsl Hayajna 00y4deHus
no aucuuruiiHe «MOJeKyIsIpHO-TeHETHYECKUE METONbl HIACHTU(UKAIMH MUKPOOPTaHU3MOB)
OIIPEIEAETCSA CTENEHb BJIaJIcHUs HOBBIM MaTEPUAJIOM [0 Hadasa ero u3y4eHusl.

B pamkax aucuumunHel « DKOJOTHS MEKPOOPTaHM3MOBY HCIIONB3YIOTCS cienyromue GopMbl
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TCKYIIETrO0 KOHTPOJIA.

- YCTHBI OIIpOC;

- IUCbMEHHAas paboTa;

- KOJJIOKBHYM,;

- TECT;

- pedepar;

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.

(DOHZ[ OLICHOYHBIX CPCACTB BKJIIOYACT.

- (DOHJT TECTOBBIX 3aJaHUN IO AUCLUILINHE,

- TCMATHKa U MaTCPUAJIbL SaZ[aHI/If/'I,

- TEMAaTUKa U BOIIPOCHI K KOJUIOKBUYMAaM,

- IepeueHb TeM pedepaToB/JOKIA OB,

- BOIPOCHI [y1 camocTosATenbHOro uzydenus (CPC)
- BOIIPOCHI U OMJIETHI JUIsl 9K3aMeHa,

- KpUTEPUH OLICHKU 3HAHUH CTYJEHTOB.
HazHaueHue OLeHOUHBIX CPEJICTB: BBIABUTH chopMupoBaHHOCTH KoMiieTeHIuu 11K-2 (cMm. 1.

1)

Tembl pedepaTos

1. "DBourorus B3TJIA10B HA HK3MEHUYUBOCTh MUKPOOPTraHU3MOB".

2. "B3ammojeiicTBUE TUIa3MUIHBIX PETNIMKOHOB B OAKTEPUATBHON KJIETKE: UCKIIOYCHUE
BXOX/IEHUS] U HECOBMECTUMOCTh, peKOMOUHanus".

3. "Bakrepuodar Mu".

4. "MeTtoasl onpeaesieHrs OJJHOHYKICOTHIHOTO MoauMopdu3ma'.

5. "Merobl TeHHOM nHXeHepuu, Oazupytromuecs Ha cucteme CRISPR/Cas9".

6. "Ponp "pubocoMHOI (HUITOTEHETHKH" B CHCTEMAaTHKE MUKPOOPTaHU3MOB" .

7. DepMEeHTHI, UCTIOIb3yEeMbIE€ B MOJIEKYJISIPHOM KJIOHUPOBAHHH.

8. Hampasnennsrit myrarene3 mosiekyn JIHK in vitro.

9. bnortunru.

10. KonmmaectBennas TP (TP B peanbrOM Bpemenn). Crucrema tagman.

11. OnpeneneHnre OTHOCUTENBHOTO COJEP:KAHUS HYKJIEHMHOBBIX KHUCJIOT Ha NpUMepe
FeHETUYECKH MOIU(UIIMPOBAHHBIX HCTOUYHUKOB.

12. TlapannensHblif  MOJEKYJISPHO-TEHETHUYECKUH  aHanmu3: wucnonb3oBanue JIHK-
OMOYMIIOB.

13. MyraunonHsIil ckpuHUHT reHa: cekBeHupoBanue JJHK mo metony Canrepa.

14. Metonpl moucka, BbAETICHUS U HAEHTU(UKaIMKU ompenenéHHbix ydactkoB JIHK:
rubpuuzanus ¢ JJHK-30n1amu.

15. CexBenupoBanue  HoBoro  mokojeHuss (NGS) kak  MeTol  M3ydeHHUs
MHUKpPOOPTaHHU3MOB.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
1. Myranuu y MUKpOOPraHM3MOB. DBOJTIOIHS B3TJISI0B Ha H3MEHYHBOCTH MHKPOOPTaHM3MOB.
2. MyTamuum MUKPOOPTaHW3MOB, METOABl WX BBIICTCHHS, HCIONb3yeMble B TEHETHYECKUX
WCCIIETOBAaHUSAX.
3. IloHsiTHE O MYTalIMOHHBIX CUCTEMaX U MyTAallHOHHOM aHAJIN3E.
4. BHEXpPOMOCOMHBIE T€HETHUECKHUE CICTEMBI.
5. [luroruiasMaTU4ECKUE CUCTEMBI DYKapHOT.
6. bakTepuanbHble MIa3MUABL, UX KiaccUPUKanus 1 GEHOTUNNIECKHE TPU3HAKH.
7. Mertoapl reHeTndeckoro aHanusa miasmuaHoi JJHK. Tpancdopmanus mnazmuanoi JJHK.
8. Murpupyroluye reHeTHYECKUE 3JIEMEHTHl MUKPOOPIaHU3MOB.
9. Hncepumonnsie mnocnemoBarenbHOcTH (Is) m Tpancmozonsl (Tn) Oaktepmit. MexaHH3MBI
TPaHCIIO3ULIH.
10.I'enetnaeckue 3(h(eKThI, BEI3BIBACMbIC BHEAPSHHUEM B TEHOM MUTPHUPYIOIINX JICMEHTOB.
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11. Bo3MoxHBIE MEXaHM3MBI BO3HHUKHOBCHHS Tn. MUTpupyIOmMHUE 3IEMEHTH W €CTECTBECHHBIM
ot6op. Ponb Tn B 3Bomonny GakTepHid.

12. Bakrepuodar Mu. CTpoeHue BUpHOHa U TeHOMa, yrakoBka (ara. Lluki pa3BuTus.

13. OnHOHYKIEOTHAHBIN MTOIUMOPHU3M.

14. SNP-mapkepsl B MUKPOOHOJIOTUH U BUPYCOJIOTHH.

15. Ilpumenenue SNP-MapkepoB B MEIUIIMHCKUX UCCIIETOBAHUSIX.

16. Posib 0OJHOHYKJIEOTHIHOTO TOJIMMOP(H3Ma B PETyJISILIMU 3KCIIPECCUU [€HOB MUKPOOPTaHU3MOB.
17. 'ereTHueckre CHCTEMEI ¢ IOBTOpsFOIIMIECS 35ieMeHTaMu CRISPR.

18. Poms CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) B 3ammute
MHUKPOOPTaHU3MOB OT BUPYCOB.

19. Ucnionp3oBanne CRISPR B remernyeckoit HOMEHKIAaType

20. Ucnonp3oBanne CRISPR B renetnueckoil HOMEHKIATYpe MaTOTEHHBIX OaKTEpHil.

21. Metonbl reHHOM MHXKeHepuH, Oazupyronuecs Ha cucteMe CRISPR/Cas9.

22. MonekymsipHas TaKCOHOMUSI OaKTEePHH.

23. Ponnw pa6ot . lykepkannana u JI. [lonuHra B pa3BUTHU (PUIIOTCHETHKHY.

24. Konuenuus "Monekynspsbsix 4acoB" M. Kumypsl.

25. Ponp "pubocoMHON (PMIIOTEHETHKH" B CHCTEMAaTHKE MUKPOOPTaHH3MOB.

Pa3pabGorunk:
a7

(moamuck)

noueHt P.B. Anenpumma

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu @OI'OC BO mno HampaBiieHHIO
06.04.01 «buonorus», npoduiato NoAroToBKU «MHUKPOOUOIOTHS U BUPYCOJIOTHSI.

ITporpamma paccMOTpeHa Ha 3acefaHuu Kadeapsl MUKpOOUOIOTHH

«10» despans 2023 r.

ITpoTokom Ne 5 3aB. Kadenpoii {//1(2 ’/ B. H. Orapkos

Hacmosuwas npoepamma, me moocem Ovimvb 80ocnpoussedena HU 6 Kaxou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopvl-paspabomyuka npocpammsi.



