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1.

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE, COOT-

HECEHHBIX ¢ IVIAHMPYeMbIMHU pe3yabTatamu ocBoennss OIIOII

Kon
KOMIIe-
TEeHIUHU

HauMenoBanue
KOMIIETeHIIUH

Kon nuau-
KaTopa ja0-
CTHIKEHHS
KOMIIETEH-
HUH

HaumenoBanue
HHIUKATOPA J10-
CTHKEeHHSI KOMIIe-
TeHINH

Pe3yabTarnl 00y4eHus, cooT-
HeCeHHbIE ¢ HHAMKATOPAMHU
JOCTHKEHUSI KOMIIeTeHIH

Ha ypoBHe 3HaHUii:

3HAET: COBPEMEHHOE COCTOSHUE
METOJIOB «PEaKTUPOBAHUS Te-
HOMOB MUKpPOOPTIaHU3MOB; Me-
TOJbI CEKBEHUPOBAHUS U METObI
00pabOTKH JTaHHBIX CEKBEHHUPO-
BaHWS; OCHOBBI METO/Ia aHAIIN3a
nQdepeHIMaTBEHON IKCIPECCUU
F€HOB; METOO0JOTHYECKYI0 OC-
HOBY METa0OJIMYECKON HHXKEHE-
pUM; OCHOBHBICE NPHUHLUIBI U
KOMITIOHEHTBI ~ OMOTEXHOJIOTHYe-
CKHX  TPOILIECCOB  MOJTYYECHUS
(dbapmalneBTHUECKUX CcyOcTaHIIUi
1 JIEKapCTBEHHBIX MTPETIapaToB.
Ha ypoBHe ymMeHMii:

YMeer: pa3zpabarbiBaTh cTpaTe-
'MA COBPEMEHHOTO KOHCTPYH-
POBaHUS IITaMMAa-NPOIYLIEHTa;
apryMEHTHPOBaTh CBOIO MO3M-
[IUI0 110 BONPOCY IMPEUMYIIECTB
1 HEJI0OCTaTKOB MCIOJIb30BAHUS
OMOTEXHOJOTHM Ui pEelIeHUs
Mpo0JIeM IKOJIOTHH.
JleMOHCTPUPYET TOTOBHOCTD:
KPUTHYCCKH aHATM3UPOBATH
nH(pOpMaLKio B 00JIaCTU TeHe-
TUYECKUX TEXHOJOTHM, UCIIOIb-
3yeMbIX B  IPOMBIIIICHHBIX
OMOTEXHOJIOTUAX U JeNaThb BbI-
BOJIbI, OCHOBBIBASICh Ha IOJIY-

YeHHON MH(pOpMAaIIH.

2.

O0bem n MecTO AUCHMILVINHBI B cTpykType OITOIT
®dakynbTaTUBHAS JUCIUTIINHA OTHOCUTCS K 9acTH, GOPMHUPYEMON yIaCTHUKaMHU 00pa3oBaTelb-

Hbix otHommenuit OIIOII, ocBanmBaercs Ha 4 Kypce (7 cemMecTpe), B COOTBETCTBUU C yUYEOHBIM IIAHOM,
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o011ast TPyI0EMKOCTh TUCITUIUIMHBI cocTaBisieT 2 3.€. (72 akaj. yaca).

3. CTpykTypa U coepkaHue I1CHUILTAHBI

O0beM AUCHUNJIMHBI, YaC.

®opma
KonrakTHas pa- P

0ota 00yualo- TEKYUIETO KOH-
HaunmeHnoBanmue IIUXCS € MPemno- TPOJA ycneBae-
pa3aesoB, TeM JaBaTteJieM 1o
BH/IaM Y4eOHBIX Ccp
3aHATHH

Nen/m

Bcero MOCTH

MPOMEXYTOY-

Kounrpoan

HOM aTTecTalHu
J J3 3

Cemecmp Ne7

Paznen 1 BBenenne B JOUCHUIUIMHY.
OcHOBBI OMOXMMHHU U MoJie-{| 42 12 24 6
KYJISIPHOW F€HETUKH

Jleknms 1. Beengenue B nuc-
Tema 1.1. | qumumny. OcHOBEI OUOXH-
MHM U MOJICKYJIAPHOM TeHe-
THKH

Cemunap 1. benok-
HYKJICHHOBOE y3HaBaHWE, pe-| 5 4 1 orpoc
Tema 1.2. | rynstopHble OenKu

Jlexus 2. Merabonusm u
Tema 1.3. perysinus

Tema 1.4. |Cemunap 2. Perynsuus meta-

GommaMa 5 4 1 onpoc

Tema 1.5. [Jlexumg 3. Metoas! aHainmsa
reHOMOB. MeTtareHoMHKa. 2 2
buounpopmaruka

Tema 1.6. (Cemunap 3. Meroab! aHanuza
TEHOMOB oIpoc

Tema 1.7. [lekuus 4. PenaktupoBanue
reaomMoB. CHHTE3 I'eHOB

Tema 1.8. |Cemunap 4. bubnnorexu

[IPOMOTOPOB, TEPMUHATOPOB U
CaliTOB CBSA3BIBAHUS C pUOO- ompoc
coMaMu

Tema 1.9. lekums 5. Merabonuueckas
VHKCHEPUS

Tema 1.10. PJlexmus 6. Merabonndeckas
WHXCHEepUs

Tema 1.11. Cemunap 5. Merabonnyeckas

5 4 1 orpoc
MH)XEeHEepus

Tema 1.12. (Cemunap 6. Merabonnyeckas

5 4 1 onpoc
MHKEHEPUA

Paznen 2. |[[Ipumepsl ucnionb30BaHUA
OMOTEXHOJIOTHIA

16 6 8 2

Jlekumss 1. Tlpumepsr uc-
MOJIL30BAHUSI  OMOTEXHOJIO- ) )
Ui

Tema 2.1.




O0beM AUCHUNJIMHBI, YaC.
KonrakTHas pa- Dopma
6oTa 00y4aro- . TEKYHIEro KoOH-
Nen/n HaunmenoBanue IHUXCH C Ipero- g TpoJis ycneBae-
h pa3aenos, TeM Beero JaBarteJieM 1o E" MOCTH
P
BUAAM yqeﬁuﬂmx C =z NPOMEKYTOY-
3aHATUH z "
HOM aTTeCTallun
JI J3 3
Tema 2.2. | Jlekuus 2. IlItammebl, My3ew, ) )
MAaTEHTOBAHUE
Tewma 2.3. -
Cemunap 1. Irammel, My 5 4 1 omnpoc
3€H, MaTeHTOBaHUE
Tema2.4. | Jlekums 3.  AmnmaparHoe]
oopmiieHre  MHKpPOOWOJIO- 2 2
THYECKHUX POU3BOICTB
Tema2.5. | Cemunap 2. AnmaparHoe omnpoc
odopMIIEHHEe MUKPOOHOJIO- 17 2 15 pedepar
TUYECKUX TIPOU3BOJICTB.
[IpomexxyTouHas arrecranus ) ) 3a4eT
(D
Bcero: 72 18 32 | 22

Ipumeuanue:* mecm (7).

3.1. Coneprkanue AUCHUILIUHBI.

Pazpmen 1. Jlexuus 1. Beenenne B aucuuiuinay. OCHOBBI OMOXHMHUW M MOJIEKYJISIPHOW T€HETHKH.

[TonsTHe MpoMBIIUIEHHON OnoTexHonoruu. [IpuMeHeHrne pepMEHTOB U MUKPOOPTaHU3MOB Il OUOTEX-
HOJIOTHYECKOT'0 MOJy4YeHus hapMaleBTUIECKUX CyOCTaHIMH U JIEKapCTBEHHBIX NpenaparoB. OOmmas xapakTepu-
CTHKA MOJIXO/I0B JJIsl CO3[aHuUsI HOBBIX MPAKTHYECKH IMOJIE3HBIX (PEPMEHTOB, MUKPOOPTaHU3MOB, COOOIIECTB MHUK-
pooprann3MoB. OU3NKO-XUMHUYECKHE OCOOCHHOCTH CTPYKTYPHI HYKJICHHOBBIX KHCJIOT. KonblieBbIe MOJEKYIbI
nsoiHbIx crimpaneit JJHK, nmonstue o cynepcnupanuzanuu, ee OHOIOTHYECKast Pojib B KIETKAX MUKPOOPTaHHU3-
MOB. OU3NKO-XUMHUYECKHE OCOOCHHOCTH CTPYKTYpPHI U (YHKIIMOHUPOBAHHUS OEIKOB U epMeHTOB. MeXxaHU3MBI
(epMEHTATUBHOTO KaTajlu3a U KUHETHKA (pepMeHTaTUBHBIX peakuuil. OCHOBHBIE T'€HETHYECKHE INPOLECCH B
KJIETKaX MUKPOOPTaHU3MOB U UX PETYJISIIUs. MexaHU3Mbl PEIUIMKALUMK U KOHTPOJIb KOMMHHOCTHIIIa3Mu. Mexa-
HU3MBI 001Iel U calitcnienduieckoil pekoMOnHaMK. TpaHCKPUTIIKS B €€ PEeryJslus Ha pa3indHbIX YPOBHSIX.
CunTe3 Oenka — FeHeTUYEeCKH KO, MEeXaHW3M TpaHcusimuu U ee peryisnus. CtabunpHocTh PHK m Oenka B
KIeTkax Oaktepuii. MeToabl reHeTHdeckoro ooOMena. ['eHernueckas Tpanchopmanus, IPUPOIHAsT U UHIYLIUPO-
BaHHas. CnustHue npororiactoB. Konstoramus y O6akrepuid. JIuzorenus u TpaHcOyKuus, oOmas u crnenupuye-
cKasl.

Cemunap 1. benok-HykienHoBoe y3HaBaHUE, PETYIISTOPHBIE OCIIKH

[Ipunnune! Oenok-HyKIenHoBoro y3HaBanus. Kmaccudukanus Bzaumonelicteuil. BzaumozaencTsust pery-
NSATOpHBIX OenkoB ¢ caiitamu JJHK B B-opme — oO1iye NpuHIMITEL, ajJbTepHATHBHBIE MOJIEIM KHHETHKH MTOUCKA
OenkoM cnennpuueckux caiito csizpiBanus ¢ JJHK. Pacemorpenne JIHK y3Harommx qOMEHOB B PETyIISITOPHBIX
oenkax Ha npumepe H-T-H wnu H-L-H snementoB, Homeodomain-, Leu-zipper- TALEN-conepxamux peryJs-
TOPHBIX OENKOB, OEJIKOB, COJIEPKALINX b-CTPYKTYpHI B «y3HaIoLIeM» JIoMeHe U Ap. Cnenududeckne B3auMoei-
crBusa Ha npumepe PHK nmonumepasa E.colicurma(70) — npomotop, penpeccopsl lambdaCl u Cro — onepaTtopsl,
CAP-6enok — CAP-caiit JIHK.

Jlekums 2. Merabonu3m u perynsnus. MeTaboiau3M Kak UCTOYHUK COSJIMHEHUH C BHICOKMM PHIHOYHBIM
noreHuuanoM. Merabonuueckas cetb. OOmmue mpeacraBieHuss 0 MUKpoOHOM mertabonusme. IlonsTne karabo-
Tu3Ma ¥ aHabonm3Ma, 001re MeTaboIndecKre IPeIIecCTBEHHIKY, ITepeiaya SHepTur B KieTkax. [lytn rmukonn-
3a, MMKI TPUKapOOHOBBIX KHCIOT M oOKHcauTenbHoedochopunupoBanue. LleHTpanbHBI MeTaboIH3M

6



Escherichiacoli mpu pocte Ha ritoko3e u APYrux caxapax. bU-KOMIIOHEHTHBIE CUCTEMBI Nepeiayy CUTHAJIOB Ha
mpUMepe pPeryisiuuy NoTpedaenus azora, pochopa xinerkamu E.coli. bakrepuanshslii porocunres. Mcnonb3osa-
HUE MUKPOOPTraHU3MaMH OJHOYIJIEPOAHBIX COCIMHEHUH B KaueCTBE HCTOYHMKA YITIEpOJa, METUIOTPO(dbI, MeTa-
HoTpodsl. Crenuduyeckne 0coOEHHOCTH MOJICKYJISIPHOW OMOJIOrMH APOXOKEH M MUIETHAJIbHBIX T'PHOOB Kak
[IpeCTaBUTENEH SYKapHOT B MUKPOOHOIOTNIECKON OMOTeXHOIOrny. MexaHn3Mbl peryisanny MeTadoau3ma.

Cemunap 2. Perynsmust merabonusma. CXOICTBa M pa3inuvsi METa0OJIM3Ma Pa3IMUHBIX OPraHU3MOB,
MPUHIHUIHAIBHBIE BO3MOXKHOCTH META00NNYeCKUX MPHUBHUBOK. MHTeHCHpUKAMS OMOCHHTE3a ENEeBBIX MPOAYK-
TOB METOZOM MHKPOOHMOJIOTHYECKOro CHHTe3a. MHUKpOOHOJIOrHYeCKUH CHHTE3 M MHUKPOOMOJIOrHYecKas TpaHC-
¢dopmanus B mosydyeHnn GapManeBTHUECKUX CyOCTaHIIMI 1 JIeKapCTBEHHBIX MPENapaToB.

Jlextust 3. Metoap! aHanmu3a TeHOMOB. MerareHomuka. buomapopmarnka. PazHooOpasue u cTpykrypa
T€HOMOB IPOKapuOT U 3yKapuoT. MeTonpl CEeKBEHUPOBAaHUS IIEPBOTO, BTOPOT0, TPETHEro MOKOIEHUH. MeToxbl
00paboTKH HaHHBIX cekBeHHpoBaHus. KaptupoBanue punos. [lonck myranuii. Ananus quddepeHunansHON KC-
npeccun reHoB. buonornueckue 6a3pl gaHHbIX. [lonck B Gnonorndyeckux 6a3ax AaHHBIX. BrlpaBHUBaHME mocie-
JoBaTeabHOCTEN. MeToabl moucka roMonoroB. Merosipl METareHOMHMKH. Y CTAHOBJIEHHE BHJIOBOTO COCTaBa MHK-
pobHoro coobmectBa. COOpKa TeHOMOB F METar€HOMOB.

Cemunap 3. Metoasl aHamm3a TeHOMOB. Pabora ¢ mocmemoBatenbHOCTsIMH B ¢dopmatax FASTA u
GenBank. ITouck mocnenoBarenbHOCTel B 0a3ax ganHbix anroputmMamu BLAST, PSI-BLAST. Iloctpochme
MHOKECTBEHHBIX BBIpaBHUBaHMUI. DUIIOT€HETHYECKUI aHAIN3 MOCIEN0BATENBHOCTEH. AHAIN3 JAaHHBIX CEKBEHU-
pOBaHMS HOBOT'O TTOKOJIeHHMS, uTeHue u aHanu3 FASTQ daiios. Kaptuposanue pumos.

Jlexums 4. PegaktupoBanue reHoMoB. CHHTE3 T€HOB. MeTO/IbI FT€HETUIECKOW MOTU(PHUKAIINNT MUKPOOpra-
HU3MOB, MyTareHe3s M CeJIEeKUHs, TeHHAs HH)XEHEPHs], METObl HaIlPaBJICHHON MOIU(HUKALUN — METOJ, OOMEHa al-
neneit, pekomOuHupuHT -A-red, CRISPR-Cas cucrtemsl pemaktupoBanusi. Paznoo0Opasue cucrem CRISPR-Cas.
WNnxenepusle 0enkn uis penakTupoBanus reHoMoB. L{nakoBeie manbibl, TALEN, Meranykieassl. MexaHU3MbI
penaparuu JIHK. Odd-raprerusie s3¢dexThI.

Cemunap 4. bubanoTeku NpoOMOTOPOB, TEPMHHATOPOB U CAaHTOB CBS3BIBAHHA ¢ pubocoMamiu. Perynupy-
eMasl 3KCIPeCCHsi T€HOB MHUKPOOPraHU3MOB. bHOIMOTEKH MpOMOTOPOB, TEPMUHATOPOB U CAHTOB CBS3BIBAHHS C
pubocomamu.

Jlexums 5. Merabonnueckas HHKeHepHst. MeTaboimueckas MHXCHEPHS — POXKACHUE U BOJIOLHNS TEPMH-
Ha, COBPEMEHHOE ompe/esieHne; pyHIaMeHTaIbHas OCHOBA, HO SIPKO BhIpa)KeHHas TIPUKIIAHAsT HAIIPABICHHOCTb
Ha MHAYCTPHATHM3ANNIO TOTYyYaeMbIX MPAKTHUECKH 3HAYUMBIX pe3ynbTaToB. CTajauu pa3BUTHS METa0OIMUeCcKON
WH)XEHEPUH, UX CYIIHOCTh, METOJ0JIOIMYECKass OCHOBA M NPUHLIMIHNAIbHbBIE pa3inyus. Pa3BuTie u coBpeMeHHOE
COCTOSIHHE METOJIOB «PEAaKTUPOBAHM) T€HOMOB MUKPOOPTaHU3MOB.

Jlexumsa 6. MeraOonunueckas nHxeHepus. [Ipenacrasienne o CTPyKType M COCTaBHBIX YaCTSIX COBPEMEH-
HOW CHCTEMHOH MeTab0JIM4ecKoi HHKEHEpHH. 3ajauyil CUCTEMHOW OMOJIOTHH M METO/BI MOJIyYeHHUs SKCIIEPHUMEH-
TaJbHBIX JAHHBIX. JIOCTMKEHHS CHHTETHYECKON OMOJIOTHMHM M €€ BKJaJ B YCIEeXH CHUCTEMHOW MeTabOoJIMuecKoi
nHxeHepud. CXOACTBO M NMPHHUUIHMAIBHOE PAa3IUyuue TPaJULMOHHBIXPAHIOMU3UPOBAHHOTO MyTareHesa ¢ IO-
CIIeyIoNIell TeHeTHUYEeCKOW CeNleKlMeld W COBPEMEHHOH aJamnTHBHOIN 1abopaTopHOW 3BOIIOIMEl. Pe3ympTaTs
HanOoJiee HayYHO-TIPAKTUUYECKU 3HAYUMBIX HCCIEJOBaHUH B 00JIACTH META00INYECKON HHXEHEPHUH.

Cemunap 5. Merabonuueckas nmxeHepus. CTaanu Npeun3nOHHO-OPHEHTHPOBAHHBIX MOAM(UKaILUiA Te-
HOMOB MHUKPOOPTaHU3MOB-TIPOAYIIEHTOB — OT HCIOJH30BAHMA PEKOMOMHAHTHBIX IUIA3MHUZ JO PEIAKTUPOBAHUS
LIEJIEBOT0 yyacTKa OaKTepUAIbHBIX XPOMOCOM METOAaMU PEKOMOMHHUPHHTA.

Cemunap 6. Merabonmueckas nHxeHepus. KoHKkpeTHbIe mpuMepsl yCTIENTHBIX UCCIeI0BaHIN CHCTEMHON
MeTa0OIMUECKON MH)KEHEPHH, Oa3UPYIONINXCS Ha SKCIIEPHUMEHTAIBHBIX Pe3yJIbTaTax CUCTEMHOM W/MIM CHHTETH-
4yeckoil Onosnoruu. Pa3paboTka cTpaTernu COBpeMEHHOI0 KOHCTPYMPOBAHHUS ITaMMa-poayneHTa. Merabonnyue-
CKasi HH)KEHEPUs KaK HOBBIU MOJIX0/1 B (hapMalleBTUIECKOM Npon3BoicTBe. OCHOBBI TpaHCHOpMAIUK OaKTepui.

Paznen 2. Jlexkuus 1. Ilpumepsr ucnonbp3oBanusi 6uoTexHONOTHE. OCHOBHBIE HANpPaBICHUS M IPUMEPHI
WICTIOJTb30BaHMs OMOTEXHOJIOTHI B Pa3IMYHBIX OTPACIAX. Y CIOBUS MPUMEHEHHS U MTEPCIIEKTHBHI pa3BUTHA. Celb-
CKoe X03sHCcTBO. KoHBepcHsl pacTUTENHHOTO ChIphbsi. [loydeHHe pacTUTENHHOTO ChIPbS € TpeOyeMbIMU CBOW-
cTBaMH. BoIpocsl ceMEeHOBOICTBA, arPOTEXHUKU U COCTOSHHUE TUIOA0POIUS TIOUBHI M CIIOCOOBI UX perieHus. XKu-
BOTHOBOJZICTBO U NTUIIEBOACTBO. [IprMeHeHne cOBpeMEHHbBIX OMOTEXHOIOTUI AJIsl CO3JaHUs KaueCTBEHHOIO I1Ie-
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MEHHOTO CTaJa C MCIOJb30BAHUEM METOJIOB NPUMEHEHHS TE€HOMHBIX TEXHOJIOTHH JAJIsl COBEPLICHCTBOBAHMS
KOMMEPUYECKUX U COXpaHEHHUs TeHO(OHIHBIX MMOPOJ KPYITHOTO POraToro cKoTa (WM APYTHX KUBOTHBIX) Poccun.
[MumeBast, 1eMTFOI03HO-0yMaxKHasl, KO’)KEBEHHAs! W TEKCTUIIbHASI IPOMBIIUIEHHOCTh. 3HaUYE€HHE OMOIPErnapaToB B
Nn00bIYe YrIIeBOJOPOAHOTO CBHIPhS U MOTEHIUAJIE ero nepepaboTku. Ponb OHMOTEXHOIOTHIT B IPOU3BOACTBE dap-
MaIleBTUYECKOH MPOTYKIINH U B 00JIaCTH 3ApaBOOXpaHeHHs. BHOTeXHOIOTHYEeCKOe MOTyIeHne aHTUMUKPOOHBIX
npenapaToB, OMOJIOTUYECKH aKTUBHBIX COCTUHEHUH, MPOOHOTUKOB U MPEOHOTHKOB, BATAMUHOB, aMUHOKHUCIIOT
0€JIKOB, JUMUAOB, CTEPOUIOB, TOJUCAXAPUIOB. VcNoNp30BaHEe PEKOMOMHAHTHBIX MUKPOOPTaHU3MOB JIJIsI TTOJTY-
YeHHS JICKAPCTBEHHBIX CPEJICTB.

Jlexums 2. Llltammel, My3en, naTeHToBaHue. [loHATHE W TPYNIBI IITaMMOB. XapaKTepHble 0COOCHHOCTH
mramma. TpeboBanust k BeIOOpY mramMma. OTOop u MOAM(HKANNS MPOMBIIUIEHHBIX IITAMMOBIIPOAYIIEHTOB
(hapmarneBTHYECKIX CYyOCTaHIIMI W JIEKapCTBEHHBIX mpemnapaTtoB. Pabora co mrammamu. [Ipencrasmenue o mon-
TOTOBKE MOCEBHOTIO MaTepuaia, MOJAroTOBKE MUTATEIbHBIX Cpell, mpolecce PepMEHTAlMU C KOHTPOJIEM ee Mpo-
BeneHus. @opMHUpOBaHKE MIPEICTABICHUS O MPOIECCE OYUCTKHU KYJIbTYypPaTbHOMN KUIAKOCTH, KOHIIEHTPALIUHU U T10-
JYYeHUH TOTOBBIX MpenapatuBHBIX (opM. [oaxonsr kK BEIACICHUIO M OUUCTKE OMOIOTUYECKH aKTUBHBIX COCHH-
HEHUI W JeKapCTBEHHBIX CpeACTB. My3en IMTaMMOB Ha MPOMEBIIIICHHBIX Mpennpuarusax. [lateHroBanue mram-
MOB U UX JISTTOHHPOBAaHUE B YIIOJHOMOYEHHBIX Koiuekiusx. Lens u 3amaun. Cyts mpoueaypsl. Tpu ¢opmsl ne-
MMOHMPOBAHUS - OCOOCHHOCTH HMCIIOJIb30BaHus. Poccuiickas Dexeparus - KpymnHeiinas OHOTEXHOJIOTHYECKAS
neprkasa. [IpenmochuIKi CTAHOBIIEHUS | MIPETISITCTBUS Ha ITyTH PeaTn3alliu.

Cemunap 1. llltammel, My3en, nareHToBaHue. [loHsATHE U TPYNIBI IITAMMOB. XapakTepHble 0COOCHHOCTH
mramma. TpeboBanusi k BbIOOpY mTamma. OTOOp M MOIMGUKAIMS MPOMBIIUICHHBIX IITAMMOBIPOIYIEHTOB
(hapmareBTHYECKNX CYOCTaHIIMI W JIEKapCTBEHHBIX mpemnapaTtoB. Paborta co mrammamu. Ilpencrasnenue o mon-
TOTOBKE MOCEBHOTO MaTepuasa, MOJIroTOBKE MUTATEIbHBIX Cpell, Mpoliecce pepMEeHTAlMH C KOHTPOJIEM €€ Mpo-
BeneHns. @opMHUpOBaHUE MIPENICTABICHUS O MPOIECCE OYUCTKHU KYJIbTYypPaTbHOHN KHUIAKOCTH, KOHIIEHTPALIUHU U TI0-
JYYeHUH TOTOBBIX MpenapatuBHBIX (opM. [1oaxomsl K BEIACICHUIO M OYUCTKE OMOJIOTUYECKH aKTUBHBIX COCHH-
HEHHWI M JICKApCTBEHHBIX CPeACTB. My3eH IMTaMMOB Ha MPOMBINUICHHBIX NpeanpusaTusx. [larenToBanue mram-
MOB U X JISTOHUPOBAHUE B YIIOJHOMOYEHHBIX Koiuekiusx. Lens n 3amaun. Cyts nporienypsl. Tpu dopmer ne-
MMOHUPOBAHUS - OCOOCHHOCTH HMCIIOJIb30BaHus. Poccuiickas Depeparus - KpymHeiinas OHOTEXHOJIOTHYECKAS
neprkaBa. [IpenrmochuIKy CTAHOBIIGHUS | MIPETISITCTBUS Ha IyTH Pealln3alliu.

Jlekums 3. AnmapatHoe ohopMIIeHHE MHUKPOOHMOJIOTHYECKHX IMPOU3BOJCTB. ATNMapaTHoe OQOpMIICHHE
MUKPOOHOJIOTHYECKMX Tpon3BojacTB. OOIIee TpeACTaBIeHHE O BCEH IIETOYKe TEXHOJOTHYECKOTo Ipoliecca.
[Ipomecc 6GuoTEXHOMOTHYECKUX TIPON3BOACTB. OCOOEHHOCTH OMOTEXHOJIOTHYECKUX MPOIECCOB MOMydeHus (ap-
MAaIeBTUYECKUX CYOCTaHIIMK W JIEKApCTBEHHBIX NpenaparoB. OnucaHue Heo0X0AUMOTro 000pyI0OBaHUS ISl IPO-
M3BOJICTBA JIFOOBIX OWOTpenapaToB. Brigenenue u o4rcTKa MPOTyKTOB OMOTEXHOJIOTHIA - METOJIBI U XapaKTEPHBIE
ocooenHnoctu. [lonstue pernmamenta. OcobeHHOCTH J1a00OPaTOPHOTO W TIPOMBIIIIEHHOTO perjamMenTa. TpyaHOoCTH
MacIITaOMpPOBaHUs — MyTh OT JIAOOPATOPHOI'O JI0 MPOMBILIUIEHHOTO peryiaMeHTa. HopmaTuBHbBIE TOKYMEHTHI, pe-
TIIaMEHTUPYOIIE OMOTEXHOJIOTHYECKUE MTPOU3BOACTBA (papMarieBTHIecKoro mpodwmist. Tpedosanus sadbopaTtop-
HOM, KIIMHAYECKON M MPOW3BOJICTBEHHOW MPAKTHKH B OMOTEXHOJOTMYECKOM (DapMaleBTHIECKOM MPOU3BOICTBE.
Cucrembl GLP, GCP u GMP.

Cemunap 2. AnnapatHoe opopMIIeHHE MHUKPOOMOJIOrMYECKHX MPOM3BOACTB. AmmapatHoe odopmieHne
MUKpPOOHOJIOTHYECKUX TPOM3BOACTB. OOmiee mpeacTaBieHHEe O BCEH IENOYKe TEXHOJIOTWYECKOrO IpOIecca.
[Iponecc 6uorexHomOrNUecKuX Mpon3BoAcTB. OcOOEHHOCTH OMOTEXHOJIOTMYECKUX MPOIECCOB MOMydeHus dap-
MaIlleBTHYECKUX CyOCTaHIMI M JIEKapCTBEHHBIX IpernapaTtoB. Onrcanne HeoOXOAMMOTro 000pYAOBaHUS IS MIPO-
W3BOJICTBA JIIOOBIX OMOTIpenaparoB. Belienenue u 04UCTKA MTPOJAYKTOB OHOTEXHOJIOTHH - METOJIBI H XapaKTepHbIe
ocobennoctu. [lonstue pernamenra. OcobeHHOCTH J1a00PAaTOPHOTO M MPOMBIIIJICHHOTO perjaMeHTa. TpyIHOCTH
MacIITaOMPOBaHUS — MTyTh OT JIAOOPATOPHOT'O /IO MPOMBIIUIEHHOTO persiaMeHTa. HopmaTuBHBIE TOKYMEHTHI, pe-
rIIAMEHTUPYIOIIE OMOTEXHOJOTHYECKHE MPOM3BOICTBa PapmaneBTHyeckoro npoduis. TpeboBanus nadoparop-
HOW, KIIMHAYECKON W MPOW3BOJICTBEHHOW MPAKTUKH B OMOTEXHOJOTHYECKOM (hapMaleBTHIECKOM MPOU3BOJICTBE.
Cucrembl GLP, GCP u GMP.

4. DoHJ OLIEHOYHBIX CpE€ACTB MO TUCHUIIJIHHE
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4.1. ®opMmBbl U OLIEHOUYHBIE CPEJICTBA TEKYILETO KOHTPOJIS

4.1.1. B xome peanuzanuu AUCIUIUIMHBI HCIOJIB3YIOTCS CleAyromue (HOpPMBI TEKYIIETO KOH-
TPOJIS YCIIEBAEMOCTH 00YyJaroIIuXCcs: onpoc, pedepar.

4.1.2. O1ieHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

Ompoc:

1. Hcnonb30BaHne peKOMOMHAHTHBIX MUKPOOPTAHU3MOB TSI TOTYYCHUS JICKAPCTBEHHBIX
CPEICTB.

2. Pa3BuTHE U COBPEMEHHOE COCTOSIHUE METOJIOB «PEIaKTHPOBAHUS T€HOMOB MUKPOOPTaHHU 3~
MOB.

3. Ot6op u MoauUKaIUs TPOMBIITUICHHBIX IIITAMMOB IMPOAYIIEHTOB (DapMalieBTHIECKUX CyO0-
CTaHIIMH U JIEKapCTBEHHBIX MPENapaToB.

4.1.3. [lIkana orileHUBaHUA 7151 TEKYILErO KOHTPOJIS

Ompoc

JuddepenunpoBanHast orieHKa:

OrneHka «OTIMYHO» BBICTaBIsIeTCs 00ydaromeMycsl Py MOJHOCThIO MPAaBUILHOM M 0OOCHOBAH-
HOM OTBETE Ha BOMPOC B PaMKax MPOrpaMMbl JUCHUILIIMHBL. OTBET U3JIaraeTcsi yBEPEHHO U CaMOCTOSI-
TEIBHO 0€3 TOMOIIY TTPETo1aBaTeIsl.

OreHKa «XOpOII0Y BBICTABIISACTCS 00YJArOIIEMYCsl, €CITH MPEJICTABICH MIPABWIBHBIN U CAMOCTO-
SATEJbHBIA OTBET, HO JOMYILEHbI HEOOBIINEe HETOYHOCTU B TepMUHONIOTHU. [locae HaBoasAIIMX BOIPO-
COB JJaHHBIE 3aMeUYaHUs 00yUYaAIOUIUIICS CAMOCTOATEIHLHO UCIIPABIISET.

OrneHka «y0BIETBOPUTENIBHO» BBICTABIISIETCS, €CIM 00YYAIOIIUNCA HE MOXKET CaMOCTOSTEIHHO
pPacKpbITh Matepuai TeMbl. [Ipy TOMONHHUTENBHBIX HABOSIIUX BOMPOCOB OOYUYAIOIIMICS ¢ TTOMOIIBIO
MpenoaBaTelis 1aeT OTBET Ha BOIPOC B paMKax MPOrpaMMbl TUCIUILIUHBI.

OlLieHKa «HEYOBJICTBOPUTEIHHO» BBICTABIISIETCS B ClIydae JOMYIIEHUS O0yUJaroIIUMCs TPYOBIX U
YaCTBIX OMIMUOOK MPH OTBETE WU MOJTHOM €r0 OTCYTCTBHH.

Pedepar

JuddepenurpoBanHast OlleHKa:

- OIICHKA «OTJIMYHO» — BBICTABISIETCA 00yJarOIIEMyCs, TOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMA-
TU3UPOBAHHBIC, TITYOOKHE 3HAHUSI BOIPOCOB pabOTHl U YMEHHE YBEPEHHO MPHUMEHSTh UX Ha MPaKTHUKE
MIPU PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 00OCHOBAaHUE MPUHSTHIX PEIICHUN;

- OILIEHKAa «XOPOIII0» — BBICTABIISIETCS 00yYaromeMycs, €CJId OH TBEPJO 3HAET Marepual, rpa-
MOTHO U IO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJIyYeHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKa-
€T HEKOTOPbIE HETOUYHOCTH.

- OLICEHKA «YJOBIETBOPUTEIBHO» — BBICTABISIETCS] 00ydaroeMycs, moka3aBlieMy GpparMeHTap-
HbIE, pa3pO3HEHHBIC 3HAHUS, HEJJOCTATOUYHO MPABUIbHBIE (POPMYITUPOBKH 0a30BBIX MOHSATHH, HapyIlle-
HUE JTIOTUYECKOM TIOCTIEIOBATEIbHOCTH B U3JIOKEHUU MaTepHalia, HO MIPH dTOM OH BJIaJIe€T OCHOBHBIMU
MTOHSTUSMH.

- OIICHKA «HEYJIOBJIETBOPUTEIHHO» — BBICTABISETCS 00yYaroIeMycsi, KOTOPBIA HE MOKa3bIBaeT
YAOBJIETBOPUTENBHBIX 3HAHUH MO JUCIUIUIMHE, TOMYCKAeT TpyObie OMUOKH B (OPMYITHMPOBKAX OCHOB-
HBIX TIOHSITUN U HE YMEET IPaMOTHO U TOCIIE0BATENbHO U3JIaraTh MaTepuat.

4.2. ®opMBl ¥ OLIEHOYHBIE CPEJICTBA AJI IPOMEKYTOUHOM aTTeCTaluu
4.2.1. Kpurtepuu orieHKH ¢(hOpMUPOBAHHOCTH KOMITETEHIMI B paMKax MPOMEXYTOUHOM aTTe-
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cTannuu 1o AUCHUIIIINHE.

4.2.2. IlpoMexyTouHasi aTTecTaIys MpoOBOAUTCA B popMme 3auera. Kpurepuem gomycka K

3a4CTYy ABJIACTCA IMOCCIICHUE BCEX J'ICKI_[I/II\/'I, MMPAKTUYCCKUX 3aHATHH.

4.2.3. O1ieHOUYHbIE CPEICTBA JIsl IPOMEKYTOYHOM aTTeCTalMK: TECT.

[Ipumep BonpocoB TecTa, B KaXKJI0OM 3a/laHU | NpaBUIIbHBIN OTBET.

1. Hpouecc OIpCACIICHHUA TOYHOI'O IOpsAAKa pacCIIOJIOKCHHA HYKJICOTHUIAOB B MOJICKYIIC

JHK — ato0:

A. CeKBEHHUPOBaHHE

b. nporomnactupoBanue

B. ammmudukanus

I'. ctpykTypupoBanue

2. [lonHbIil HAOOpP KOJUPYIOUIMX U HEKOAUPYIOIIMX ocienosarenbHocTelt B JIHK veno-

BCKa- 3TO:

A. reHOM

B. meraboiiom

B. nporeom

I'. renoTun

3. Ananmms Y4aCTKOB I[HK, COACPpKANX KOHKPETHBIC NHTCPECYIOINE UCCICIO0BATCIIA

I'CHBI — 3TO:

A. TapreTrHoe CeKBEHHPOBaAHHE

b. MoIHO2K30MHOE CEKBEHUPOBAHUE

B. monmaorenoMHoe CCKBCHUPOBAHHUC

I'. cekBeHHpOBaHUE TPAaHCKPUIITOMA

1.

[IpuMep BOIpPOCOB TECTA, B KAXKIAOM 3aJaHUU OTKPBITBINA OTBET.
Paznen reHOMUKH, TOCBSAIIEHHBIA H3YYEHUIO TeHETHYECKOT0 MaTepuaa cooOIecTB MUKPOOpTa-
HU3MOB B COBOKYITHOCTH — 3TO:

IIpaBU/IBHBIN OTBET: METAr€HOMHUKA

2. IIpouecc cunreza PHK na marpune /IHK - ato:

HpaBHJ’IbHLIﬁ OTBET: TPAHCKPHUIIIUA

3. KileTku ¢ OJIHOCTBIO YAAJICHHBIMU KJICTOYHBIMU CTCHKAMU - 3TO

IIpaBU/IBLHBIN OTBET: POTOIJIACTBI

4.2.4. lllkana olleHUBaHUS I TPOMEKYTOUHOM aTTeCTaIiH.
Tecr:

TuQepeHIMpoBaHHas OLEHKA!

Kputepuu u mikana olieHUBaHUS TECTOBBIX 3a/IaHUH:
«O1mano» 90 - 100% mpaBHIBHBIX OTBETOB

«Xopormroy» 75 - 89% mpaBUIBEHBIX OTBETOB

«Y noBnetBopuTeNbHO» 60 - 74% TIpaBUIBLHBIX OTBETOB
«HeynoBnerBoputenbHo» 59% 1 MeHee paBUIIBLHBIX OTBETOB.

4.3. COOTBETCTBHE OIICHOUHBIX CPEJICTB MPOMEKYTOYHOM aTTECTALMH 110 TUCIUILINHE (OpMU-
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PYCMBIM KOMIICTCHIHSAM.

5. MeToauyeckne yKa3aHusl 0 OCBOEHUIO JUCHTUNIMHBI
Metoanueckue matepuansl o nucuuruinne (Ipunoxenue).

6.Y4eOHas auTepatypa 1/ 00y4ar0mMXCH N0 JUCHUILTHHE
1. Sxynos, T. P. OcHoBbI MosieKkysipHO#t OnotexHomoruu / T. P. SIkymos, ®@. ®@. 3uHHATOB. -

Kazans : Llentp nnpopmannonnsix rexnonoruit KIABM, 2020. - Texkcr : anekrponnsiii / IbBC "Kon-
cynpranT crynaenta’ : [caiit]. - URL : https://www.studentlibrary.ru/book/KazGAVM-144.html. - Pe-
UM JIOCTYIA : 110 HOJIHUCKE.

2. SIxynos, T. P. Monekynsipuas 6uorexunonorust / T. P. Skynos, T. X. ®ausos. - Kazansp :
Hentp undopmarmonnsix texnonoruit KIABM, 2018. - 280 c. - Teker : anexrponnsiii // 3b6C "Kon-
cyabTanT ctygenta" : [caiiT]. - URL : https://www.studentlibrary.ru/book/KazGAVM-049.html. - Pe-
UM JOCTYIA : IO MOJIIHUCKE.

3. Pocuneriit, 1. M. MonekynsipHast Ouonorust B cxemax u tadnunax / . M. Pocnbrit. — Mockaa :
I'SOTAP-Menua, 2023. — 28 c. — ISBN 978-5-9704-7840-0, DOI: 10.33029/9704-7840-0-MBS-
2023-1-28. — DnexTpoHHas Bepcus aoctynHa Ha caiite ObC "Koncynbrant ctynenra" : [caiit]. URL:
https://www.studentlibrary.ru/book/ISBN9785970478400.html. - Pexxum poctyna: mo moamucke. —
Tekcr: 27eKTpOHHBIN

4. Knemenko, E. JIHK u e€ uenosek. Kparkas ucropust JJHK-unentudukannu / Kiemenko E. -
Mocksa : AnbniuHa HOH-¢uKIH, 2019. - 314 c. - ISBN 978-5-00139-120-3. - TekcT : 97€KTPOHHBIH //
9bC "KoHcynpTaHT cTyneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785001391203.html. - Pexum nocryna : no noamnucke.

5. XKypnansl: «buorexnonorus», «buodapmanesrudeckuil xypHam», «KypHan muxpobdbuoso-
THH, STTUJEMUOJIOTUN U UMMYHOJIOTUNY, «Pa3paboTka 1 perucTpanus JeKapcTBEHHBIX CpencTBy», «buo-
npenapaTsl. [IpodunakTika, 1MarHOCTUKA, JIEUEHUE.

7. MaTtepuajbHO-TeXHUYecKas 6a3a, MH(POPMAHMOHHBIE TEXHOJOTHHU, TPOrPaAMMHOE

olecnieyeHue, coBpeMeHHble NpodeccHOHATbHbIE 0a3bl JAHHBIX W WH(OPMALOHHBbIE
CIIPaBOYHbIE CHCTEMBbI

CeMuHapCcKue W MPAKTHYECKHUE 3aHATHS MPOBOATCS B CHEIMATM3UPOBAHHBIX YUEOHBIX ayIUTO-
pHSIX, OCHAIIEHHBIX HAIJISIHBIM MaTepHalIOM U JIUTepaTypoil, HEOOXOIUMBIMH JIJIsl U3yUEHHsI BOIPOCOB
JVCIUTUIAHBL: YTBEPKACHHBIMA METOJWYECKHMHU YKa3aHUSMH, CIECIHAIBHON JHUTEpaTypol W COBpe-
MEHHON HOPMAaTUBHOM TOKYMEHTALUEH.

Ha mexnusx W 3aHATHUSX HCHOJIB3YETCS] MYJIBTUMEIUHHBIA KOMIUIEKC (HOYTOYK, TPOEKTOD).
HaGopb!l Tabnuiy/MyabTUMEAMUHBIX HAIJSIIHBIX MaTE€pPUaloB IO PA3IUYHBIM pa3zesaM JUCIUIUIMHBL.
Buneopunbmel. [ OCBOCHHS U 3aKPETICHUST OTACIBHBIX BOMPOCOB pa3pabOTaHbl CUTYallHOHHBIE 3a-
Jlau¥, TECTOBBIE 3aJ[aHUs IO U3y4aeMbIM TeMaM.

OO6pa3oBarenbHble TEXHOJIOTMH — KOMMYHUKATHUBHBIE TEXHOJIOTHH (UCKYCCHsl, cOOeceJ0OBaHKeE),
HEMMMTAIIMOHHBIE TEXHOJIOTUHU (JIEKIIUH, TECTUPOBAHHE).

[TporpammHuoe obecnieuenne odmiero HazHadeHus: Microsoft Windows, Microsoft Office 2007
Suites, Adobe PDF DC.

[Tomerienust i caMOCTOSTENBHONW paboOThl 0OYUYAIOIIMXCSl OCHAIIEHBl KOMIBIOTEPHON TEXHU-
KOH C BO3MOYKHOCTBIO TIOJKITIOUEHHS K HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHON cetn «MHTepHEeT» H
o0ecrieueHrneM JI0CTyIa B 3JEKTPOHHYIO MH(OPMalMOHHO-00pa30BaTEeNbHYIO cpey, yueOHas mebernb
U1 00Y4aroIUXCs (CTOJIBI U CTYJIbS).

OOGyuarommecsi 00€CTeUeHbl JOCTYIIOM K COBPEMEHHBIM MpOo(eCcCCHOHATBLHBIM 0a3aM JaHHBIX H
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MH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

Hughopmayuonno-cnpasounvle cucmemsol u npogheccuonanrvhvie 6azvl OGHHbIX.

1.
2.
3.
4.

https://grls.minzdrav.gov.ru/Default.aspx
https://TexsKcepr.cant/
https://gilsinp.ru/

https://pharmacopoeia.regmed.ru/pharmacopoeia/izdanie-15/

O06opynoBanue, o0ecTIIeYnBaOIIee aIaNTAIMIO SJICKTPOHHBIX U NIEUYaTHBIX 00pa30BaTeIbHBIX pe-
CYPCOB JUTsi O0yYarOIIMECs U3 YHCIIA JIUIl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbBSI: IIOPTATHBHBIH
PYYHOH BHIICOYBEIIMYHUTENb — 2 IIIT, PAIUOKIIACC (3ayITHBIA HHIYKTOP U HHIYKIIMOHHAS NEeTs) — | 1mT.

Beixon B ceth «MHTEpHET» B HATMYMU (C BO3MOXKHOCTBIO JIOCTYIIA B 3JICKTPOHHYIO HH(POPMAIIU-
OHHO-00pa30BaTEIIbHYIO Cpey), CKOPOCTh moakiatoueHust 100 MOuT/cexk.
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https://grls.minzdrav.gov.ru/Default.aspx
https://техэксперт.сайт/
https://gilsinp.ru/
https://pharmacopoeia.regmed.ru/pharmacopoeia/izdanie-15/

AHHOTAIIUSI PABOYEHA ITPOT'PAMMBI JIUCHUATLJIAHBI

DT/1.01 'eHeTHKa ¥ T€eHETUYECKHE TEXHOJOTHHA B IPOMBIIUIEHHON OMOTEXHOJIOI U

Kon u HaumenoBanue cnienuanbHocTH:33.05.01 @apmanus
KBanudpukauus (cTeneHb) BLIMYCKHUKA: IPOBU30D
®opma 00yueHHsI: OUHAS

®opMmupyemMble KOMIETEHIIUN: -
O0bem n MecTo aucuMIIMHBI B cTpykType OIIOII: ®akynbraTuBHAsS JUCHMUIUIMHA OTHOCUTCS K 4Ya-

ctu, Gopmupyemolri ydacTHukamMu oOpasoBarenbHbiX oTHomeHud OIIOIl, ocBamBaercst Ha 4 Kypce
(7 cemecTpe), B COOTBETCTBUU C YYEOHBIM IUIAHOM, 00IIast TPYIOEMKOCTb TUCIUILUIUHBI COCTAaBIISIET 2 3.€.
(72 akan. gaca).

Coaep:xkanue THCHHUIINHBI:
Paznen 1BBenenue B aucuumiauny. OCHOBBI OMOXUMUU U MOJIEKYIISIPHON I€HETHKH.

Jlexuus 1. Beenenue B nuctumiuny. OCHOBBI OMOXUMHUH U MOJIEKYJISIPHONW T'€HETHKH.
Cemunap 1. benok-Hyk/enHOBOE y3HaBaHHE, PETYJIATOPHBIE OEIIKH.

Jlexius 2. MeTaGosu3M U perysius.

Cemunap 2. Perynsauusa meradbonusma.

Jlexuwms 3. MeTozpl anann3a reHoMOB. MerareHoMuka. bruonHgpopmaruka.

Cemunap 3. MeTo/1pI aHaNIM3a TEHOMOB.

Jlexuus 4. PegaktupoBanue reHoMoB. CHUHTE3 F€HOB.

Cemunap 4. bubianoTexn MpoMOTOPOB, TEPMHUHATOPOB M CANTOB CBSI3BIBAHUS C PUOOCOMAMH.
Jlexuwms 5. MeTtabonudeckas HHKSHEPHSI.

Jlexuus 6. Metabonanueckasi MHXKEHEPHSL.

Cemunap 5. Mertabonndeckas HHXEHEpUs.

Cemunap 6. Merabonndeckas HHXEHEpUs.

Paznen 2IIpumeps! ncosb30BaHUsI OMOTEXHOIOTHI

Jlexuwms 1. [Ipumeps! UCIoNb30BaHUsI OMOTEXHOIOTUIA

Jlexuwms 2. [lItaMMbl, My3ed, TaTEHTOBAHUE

Cemunap 1. llITammsl, My3eH, TaTEHTOBaHKE

Jlexuus 3. AnnapaTtHoe opopmIIeHHE MUKPOOHOIOTHYECKHX ITPOU3BO/ICTB

Cemunap 2. AnnaparHoe ohopMiIeHHe MUKPOOHUOJIOTHUECKUX MTPOU3BOJICTB

DopMa NPOMEKYTOUYHON ATTECTALUM:

IIpoMexyTouHas aTTecTalys: 3a4eT.



