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Iporpamma mucimruimHE "BroTtexHoorus u 6uomeuiHCKUe mpoussoactea’’; 06.03.01 "Buonorus”.

Conep:xanue

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

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

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

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

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

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

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

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

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

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

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

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

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

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

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

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma mucimruimHE "BroTtexHoorus u 6uomeuiHCKUe mpoussoactea’’; 06.03.01 "Buonorus”.

IIporpaMmy TUCHMTUTHHBL pa3padoTaii(a)(u): CTapivii mpernoaBareb, 6/c AXyH3sHOB A.A. (kadeapa Grnoxumum,
6uorexHosorny 1 apmaxonoruu, PakynpTeT MEJUIIMHBI M TEXHUYECKHUX Hayk), almaz.akhunzianov@gmail.com ; crapmmii
npeniosaBaresb, 6/c Haneesa I'.B. (kacenpa 6Guoxumum, 6uotexHosrornu u drapmakonoruy, Lientp 6uosoruu u
reiarormyeckoro oopasosanus), Galina.Nadeeva@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIIK-5 CriocoOeH PUMEHSITh B IPO(PeCCUOHALHOM IeATEeIbHOCTH COBPEMEHHBIE MTPEICTABICHUS 00

OCHOBaxX OMOTEXHOJIOTMYECKUX U OMOMEAUIIMHCKUX IPOM3BOJICTB, FEHHOW MHXEHEPUH,
HAHOOUOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJIEIUPOBAHUST;

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

MIPUHIIKITBL U IPUEMbl COBPEMEHHOU F€HHOW MHXEHEPUH, OCHOBBI OMOTEXHOJIOTMK OUOMEIUIIMHCKUX TIPOU3BOJICTB, OCHOBBI
OUOMH(POPMATUKU/IINTOTEHETUK K/ METUIIUHCKON T€HETHUKY/

MUK POOUOJIOr Ui/ OUOX UMUK/ IIUTOIOTHH TIPOKAPUOT, IPUHIIUIIB MOJEIMPOBaHKS 00JIe3HEN YeioBeKa Ha KUBOTHbIX.

JloKeH yMeTh:

aHaJIM3UPOBATh MEPCIIEKTUBHOCTh OUOJIOTMUYECKUX OOBEKTOB JUIs 1ieJIel U 3a]a4 OMOTEXHOJIOTUH U OMOMEJUIIMHBI.

I[OJDKGH BJIag€Th:

HaBBIKAMH CaMOCTOSITENIBHOTO ITOMCKa MH(DOPMALUH, pabOThI C IUTEPATYPOid, B TOM UHCIIE C SIEKTPOHHBIMI UCTOUYHUKAMH
nH(pOpMaLIMK; HABBIKOM aHaIM3a UH(GOPMAIUU Ha JOCTOBEPHOCTb M HAYYHOCTb.

JIOIDKGH AE€MOHCTPUPOBATb CIIOCOOHOCTh Y TOTOBHOCTb:

pa3paboTaTh OOIIYI0 CXeMy OMOTEXHOJOTHYECKOTro MpoLecca U OTAEIbHBIX STAIIOB POM3BOJCTBA, COBEPIICHCTBOBATD
OUOTEXHOJIOTMYECKHUI TIPOLIECC Ha OCHOBE TTOJYUESHHBIX 3HAHHM.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJb) BKJToueHa B paszaen "b1.0.26 ducuumiuibl (Moay/M)" OCHOBHOM MpodecCHOHATIbHON
obpasoBarebHO# porpammbl 06.03.01 "Buonorus (Buosnorus)" u otHocutcs Kk oos3atenbHoi yactu OITOIT BO.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareiem (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

O6m1ast TpyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsAeT 3 3adeTHHIX (bie) enuHutl(bl) Ha 108 aca(oB).

KonrtaktHas padora - 62 yaca(oB), B TOM YKCJIe JIEKIUK - 28 yaca(OB), MpaKTHUYECKUE 3aHATUs - 34 yaca(oB), JabopaTOpHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositenbHast padoTa - 28 yaca(oB).
KouTposns (3auét / x3amen) - 18 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUTUTIHBL: K3aMeH B 7 ceMecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCOB 1 BUI0B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI PAa60ThI M0 U CHHUILINHE (MOYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Bujbl 1 yachl KOHTAKTHOM PadoThlI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. BuotexHoJIOrus Kak OHO U3 OCHOBHBIX
HaIpaBJICHUI HAyYHO- TEXHUYECKOTO Mporpecca. 7 2 2 0 0 0 0 0
Tema 2. TexHonornyeckre OCHOBbI OHOIpOIIEcca.
Buonornyeckre areHThl ¥ MUTATEeIbHBIE CPEIbl.
O01as cxema OMOTEXHOJIOIMYECKOTO 7 2 2 2 0 0 0 0
MPOU3BOJICTBA U €€ 0COOEHHOCTH.
Tema 3. MeTtoasl KyJIbTUBUPOBAHUSA
OHMOJIOTMIEeCKUX areHToB. Brinenenue,
KOHIIGHTPHPOBaHME U OUMCTKA
OUOTEXHOJIOTUYECKIX MPOAYKTOB. DKOHOMUYECKUIM 7 2 2 > 0 0 0 0
1 MeTaboIecKuid KO3(P(UIMEHTH - ToKa3aTen
3(pheKTHBHOCTH OMOTEXHOJIOTMIECKOTO MpoIiecca.
Tema 4. BuoTexHOMIOrMYecKre MpoIecCHl,
OCHOBAHHBIE Ha MOJTyYeHNH OHOMACCHI
MUK pooprann3moB. [Tonyuenue Oenka. [Tonyyenue | 7 2 2 4 0 0 0 0
MpenapaToB MEAUIIMTHCKOTO HAIIPaBJICHUS.
Tema 5. BruoTexHOIOrM4YecKme MpoIeccHl,
OCHOBaHHbIE Ha MOJTyYEHUHN TTPOIYKTOB
MeTabo0JIM3Ma MUK POOPTaHU3MOB (AMHHOKHCIIOTHI, 7 2 2 4 0 0 0 14
AQHTUOMOTHKY, BUTAMUHBI H.T.11.)
Tema 6. BuotexHonornueckoe puMeHeHHe
SHEPreTUYEeCKUX MPOLIECCOB, MPOTEKAIOIINX Ha
YPOBHE KJIETOK ¥ BHYTPUKJIETOUHBIX CTPYKTYP.
[Monyuenue GuoaTanoma, Ororasa, BOAOpo/a, 7 2 2 2 0 0 0
OpraHMYEeCKUX KHUCJIOT U PACTBOPHUTEINEH.
Tema 7. Texuuueckast OMOXMMUST U MHKEHEpHAs
SH3MMOJIOTHS B GUOTEXHOJIOTMYECKUX MPOLIECCaXx.
depMeHTH 1 UX TTPOU3BOJICTRBO.
b pOHIBOx 7 2 2 2 0 0 0 0
VIMMOOMIM30BaHHbIE KJIETKU U (DEPMEHTBL.
Tema 8. CoBpeMeHHBIE METOIBI
COBEPILEHCTBOBaHMsI OuonpoayleHToB. Kinerounas 7 > > > 0 0 0 0
WHXEHEPHsI PACTEHUH U JKUBOTHBIX.
Tema 9. I'eHHas MHAEHEPUS MUKPOOPraHU3MOB,
pacTeHuil U KUBOTHBIX. [ eHoTepanus. 7 2 2 2 0 0 0 0
SAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 10. AKTyasbHbIE BOIPOCHI
arpobuoTexHosoruu. TpaHCreHHbIE
pactenus.MIcKycCTBEeHHbIE acCOLMALMY PACTEHUH C
10. [Mukpoopranuzmamu. [TpousBoacTBo ynoOpeHuit u 7 2 2 4 0 0 0 14
OUOIECTUIIMIOB HA OCHOBE MUKPOOPIaHU3MOB.

Tema 11. BruoTtexHOIOTHSA B pa3BUTHH MUIIEBON
MIPOMBIIIUICHHOCTH. BrOTeXHOIOrMYecKre

11, [potieccEl Ha ocHOBE pacTUTENLHOTO 1 KHBOTHOTO
*[cpipbst. Xneb6 u xne600ynouHbie ueus. Moioko
Y MOJIOUHBIE TIPOYKTHI.

Tema 12. [IpumeHeHHe OUOTEXHOIOTMIECKUX

METOZIOB B METAJLTypriH, TOPHO-A00BIBAIOILIEH,

. HedTenoObIBaOIIel 1 HedTenepepadbaThiBaoIIeH
[IPOMBIIIIEHHOCTSIX.

Tema 13. Pemmenne sxosormueckux npooiem ¢
TIOMOIIIBI0 OMOTEXHOJIOTUUECKMX METO/IOB.
[TpenMy1iecTBa GMOTEXHOJIOTMYECKUX ITPOLIECCOB
13, [FI€Pe/L TPAIMIMOHHBIMU TEXHOTIOTAMH JIsL

" |perenns mpobiem skosoruM 1 OXpaHst
OKPYXaIOIeH Cpepl.

Tema 14. Bo3HUKHOBEHHUE U pa3BUTHE
OuoHaHOTeXHONOTUH. PUBMKO-XUMUUECKHE
CBOICTBA HAHOPa3MePHBIX 00BEKTOB. MeTobl
14, [n3yHenms HaHOCTPYKTYP. XapaKkTepucTuka,
[IPYMEHEeHNe HAaHOCTPYKTYP U HAHOMATepuajioB B

4.2. QIQMQ%BWJIHHH (Moayas

TeI)a 1. BuoTexHoJIOrUsA KaK OJHO U3 0CHOBHBIX HaHpaBJ[eHI/If/i HAy4YIHO- TEXHUYIECCKQro nmporpecca.

Vctopryeckue aceKThl pa3BuTHs OoTexHosnoruy. PasHuTre 6liotexHongriy B Mype u B Po¢enu. Beayimye HanpasaeHus
PasBUTHs OMOTEXHOJOTMY Ha COBPEMEHHOM 3Tare pa3BUTus. IIponyKTsl, 110J1O)£qae1v ple OUOTEXHOJIQIUIECKUM Ty T¢M. 5
BudtBQSorus pEIEeHUN COLMATBHBIX MTPo0JeM. BroTexHONQrusKak quHO A3 O¢HOBHBIX HANpaBIeH it 0 8

HAYyTHU= TCARMHCURUTU TIPDUT PTLUd.

Tema 2. TexHoiornueckne 0CHOBBI Onomnponecca. Buojornyeckne areHTsH 1 NUTaTeJbHBIE cpeabl. O0mas cxema
OMOTEXHOJOrHYECKOT0 MPOU3BOJACTBA H €€ 0COOEHHOCTH.

OO01mas cxema OMOTEXHOJIOTMYECKOTo MPOU3BOJCTBA U €€ OCOOEHHOCTH.

XapaKTepI/ICTI/IKa OHOJIOTHYECKUX areHTOB, UCIIOJIb3YEMBIX B OMOTEXHOJIOTUH. HpI/IPOZlHI)Ie TaMMbI ITPOAYHEHTOB U METOAbI UX
COBEPIICHCTBOBAHUA. KomruiekcHeble CUHTCTUYCCKUE, ITUTATCIIbHBIC CPE/IbI. Cpeﬂbl Ha OCHOBE OTXOJ0B OMOJIOTHYECKUX U
ITPOMBIIIJICHHBIX IMTPOU3BOACTB.

Tema 3. MeToabl KyJIbTHBHPOBAaHNs OHOJOTHYECKAX areHTOB. Bhiesenne, KOHIEHTPUPOBaHNE H OYNCTKA
OMOTEXHOJIOTrNI€eCKNX MPOAYKTOB. JKOHOMHYECKHIT H MeTadomdecKuil K03 (huimenTs! - moka3arteJn
3¢ P eKTHBHOCTH OGMOTEXHOJIOTHIECKOTO MPoIecca.

MeTonpl KyJIbTUBUPOBAHKSI OMOJIOTHYECKHX areHToB. [lepruoaiyeckoe M HepephiBHOE KYJIbTHBUPOBAHHE MUKPOOPTaHU3MOB.
VYaenpHas ckopocTts pocta (). Koagdumment pazdasnenus (D). AnmapatypHoe oopmiieHrne OMOTEXHOIOTMIECKUX
TporieccoB. Brigenenne, KOHIEHTPUPOBAaHNE, OYMCTKA U CTAHAAPTH3ALMS KOHEYHOTO POAYKTa. DKOHOMUYECKUH 1
MeTaboanIecKuii K03 PUIMEHTHI - MoKa3atesn 3PGeKTUBHOCTH OUOTEXHOJIOTHUYECKOTO MPOLecca.

Tema 4. BuoTexHoJioruyeckune Mpouecchbl, 0CHOBAHHbIE HA MOJyYeHHH OMoMacchl MUKpoopranu3Mos. Ilonyuenne
oeska. [Tosryuenue npenapaTroB MeJJUIIMHCKOT0 HANPaBJIeHHS.
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BuoTexHOIOrMYecKue Mmporecchl, OCHOBaHHbBIE Ha MOJTyYeHHH OuomMacchl MuKpoopranu3moB.Ilonydenue 6enka (5O0O).
Lennocth OenkoBbix mpemnapatoB. [ToHaTrue Ckop Oenka. Y clioBrst HEOOXOAUMBIE JIJISI TIOBBIIICHUS BBIXO/IA OeJTKa
OJTHOKJIETOYHBIX OpraHu3MoB. [ToydeHvie mpenaparoB s MPO(IIAKTHKH, TUATHOCTUKY U JIeYeHUST HH(DEKIIMOHHBIX
3a0os1eBanuid. BakimHbl. TyIbl BaKIIMH U METOJIBI TIOJTyYeHHUs. [JHarHOCTUKYMBI, aJlJIepreHbl, POOUOTUKH.

Tema 5. buorexHoioruueckune npoueccbl, OCHOBaAaHHbIC¢ HA IMOJYYCHHUHU NMPOJAYKTOB MeTadoan3ma
MHUKPOOpPraHu3mMoB (aMl/lHOKl/lCJIOTbI, aHTI/l6I/IOTI/lKH, BHUTAaMHHbI H.T.,[l.)

BuoTexHoMOrMYecKre mpoIiecchl, OCHOBaHHbIE Ha MOJyYSHHH MPOAYKTOB METa00IM3Ma MUKPOOPraHU3MOB. [1poaylieHThI
AMUHOKUCJIOT (TIPUPOIHBIE U MyTAHTHbIE IITAMMBI) U OCHOBHBIE YCIOBUS IIPOU3BOICTBA. BUOCHHTE3 aHTHOMOTHKOB.
IpoayueHTs U ycinoBus depmenTaiuu. P EGEKTUBHOCTD UCTIONB30BaHUSI TIPEIIIECTBEHHUKOB CUHTE3a AaHTUOMOTUKOB.
IIpou3BOACTBO BUTAMUHOB, MOJIMCAXAPUIOB, JIUIUI0B, TOPMOHAJIBHBIX MIPEMAPATOB.

Tema 6. BuoTexHoIOrHYeCKOEe MPUMEHEHNE YHEPreTHYECKUX MPOIECCOB, MPOTEKAKIIHX HA YPOBHE KJIETOK H
BHYTPHUKJIETOUYHBIX CTPYKTYp. Ilosiyuenune 6uo3Tanoa, 6uora3a, BoJgopo/1a, OpraHndeCKuX KNCJaoT U
pacTBopHTeeil.

BrortexHosnormueckoe NprMeHeHre SHEPreTHYECKUX MTPOLIECCOB, MTPOTEKAIINX Ha YPOBHE KJIETOK M BHYTPHKJIETOYHBIX
crpykryp. [lonyuyenue 6uorasa, 61mosTaHOa, OUOIM3ENS, a TAKKEe OPraHNYECKUX KUCIIOT U pacTBopuTeneld. OCHOBHOE CHIpbeE,
TIPOJYLIEHTHI 1 3TaIbl OMOTEXHOJIOTMYECKOTOo Mpolecca. HoBble HanpaBieHNs oIy YeHHe SHEPreTHYECKMX MPOLYKTOB Ha
OCHOBE OMOTEXHOJIOTMYECKHX MpoLeccoB.HoBbIe HalpaBIeHUs MONTyYeHNe SHEPTeTUIECKUX MTPOLYKTOB.

Tema 7. TexHuueckast OMOXHMHUS 1 HHKEHEPHAsI SH3HMOJIOTUsI B OMOTEXHOJOrnYeCKuX mpomeccax. ®PepMeHThI 1
HX NPou3BoJAcTBO. UMMOOMIN30BaHHbIE KJIETKH U (pepMEHTDI.

(I)epMCHTHbIC Inpenaparbl, UCIIOJIb3YEMbIE B MEJULIMHE, HI/ILI.[GBOﬁ 1 JIETKOMN IMPOMBIIIJIEHHOCTH. OCHOBHBIE 3TAIIbI MOJIy4CHUE
(dhepmenTHBIX npenaparoB. UMMoOUIM30BaHHbIe KIeTKY 1 (hepMeHThl. OCHOBHBIE METO/IbI IMMOOMIM3anuu. [IpenmyiiecTa
I/IMMO6I/IJ'[I/I3OBaHHbIX KJIETOK U q)epMeHTOB. HCHHLIG IMMPOAYKTHI, MOJYy4Ya€MbIC€ ITPU UCIIOJIb30BAHUN I/IMMO6I/IJ'[I/I3OBaHHbIX KJIETOK
u pepmeHTOB. IMMyHODEPMEHTHBIN aHAN3, OUOCEHCOPbI, A031MBI.

Tema 8. CoBpeMeHHbIE METO/IBI COBEPIIEHCTBOBaHNS OuonpoaynenToB. KiieTtounass mH:KeHepHst pacTeHHd U
*KHBOTHBIX.

Knerounasa HUHXEHEPUA paCTCHHfI. XapaKTepHCTHKa KaJUTYCHBIX KJIETOK U BO3MOKHOCTH UX NOJIYYCHUA. ComaTtuueckast
r1/16p1/1)11/13a111/m. .HCKapCTBCHH])IC npenaparsl, MOJy4a€MbI€ Ha OCHOBE KJICTOYHBIX KYJIbTYP paCTeHHﬁ. Hcnons3oBanus
KJIETOYHBIX KYJIbTYP Y€JIOBEKAa U ) KUBOTHBIX B OuoTexHooru. MOHOKJIOHAJIbHBIE aHTUTeNa. CXxeMa MOJy4YCeHUs
MOHOKJIOHAQJIbHBIX aHTUTEJ 1 METObl UX ITPUMCHEHUA B JUATHOCTUKHN 3a00JIeBaHUI.

Tema 9. I'enHast UHKeHePUsI MUKPOOPraHU3MOB, pacTeHUil 1 )KUBOTHBIX. ['eHOTepanusi.

I'eHnast nHXeHepUs: MUKPOOpraHn3MoB. OCHOBHBIE STaIbl KOHCTpyMpoBaHus pekoMOnHaHTHBIX [JJHK 1 monyuenune Ha mx
OCHOBE BBICOKOAKTUBHBIX IPOYLIEHTOB TOPMOHAIBHBIX ¥ APYTHX NpenaparoB. Co3aHue TPaHCTEHHBIX paCTeHUH U
MIPAaKTHYECKHUE JOCTKEHNUS B MX IIPUMEHEHNH. MeTo/Ipl BBEJICHHS TEHOB B KJIETKM MyIeKonuTaoiux. Co3naHue TpaHCTeHHBIX
KMBOTHBIX. KJIOHMpOBaHMe 1 reHoTeparusi.

Tema 10. AkTyasbHbIe Bonpochkl arpoonorexHouornn. Tpancrennvie pacrenns.MIcKkyccTBeHHbIE acCONHAINH
pacrennii ¢ Mukpoopraansmami. IIpon3soacTBo yno6pennii n 610IeCcTHIN/I0B HA 0CHOBE MHKPOOPTraHH3MOB.

TpaHcreHHble pacTeHHsI B PELIEHUH BOIIPOCOB ar poOMOTEXHOJIOTHHU. VICKyCCTBEHHBIE aCCOLMALN ¢ MUKPOOPraHU3MaMH.
ITpou3BoACTBO OHOMECTHIIMIOB HA OCHOBE CIIOPOOOPa3YIOIIUX OAKTEpHii, 0aKyJIOBUPYCOB, MUKPOMHIIETOB. MUK POOHBIE
ynrumasl. [Ipons3BoacTBO GaKTepHabHBIX YA0OPEHUI Ha OCHOBE a30TO(UKCUPYIOIIEH aKTUBHOCTH MUKPOOPTaHU3MOB U
CMOCOOHOCTH TPaHC(POPMHUPOBATH OpraHruecKuil pocop B MUHEPATIBHBII.

Tema 11. BuorexHoJjiorust B Pa3BUTHUH IlI/IlJ.IeBOﬁ NPpOMBIIJICHHOCTH. BuoTrexHoJioruueckmne npomeccbl HA OCHOBE
PaCTUTEJbHOIO U (JKUBOTHOI'0O ChIPpbA. Xieo u XJIeﬁOﬁyJIOquIe u3aeauss. MoJioKo U MOJIOYHbIE NPOAYKThI.

BrortexHoJIOrMUecKre MpoLecch B MUINEBOH MPOMBIIIIEHHOCTH. [Ipon3BoaCcTBO Xs1e00NeKapHbIX JPOXKIKEH U XJIEO0IPOILYKTOB.
ITuBoBapenue, BuHOAeMME. [TonyueHne MOJIOUHOKUCITBIX TPoAyKTOB. [Ipon3BoacTBO Kedupa, TBOpora, chipa.
KoncepsupoBanue oBolneil. MsicHble 1 ppiOHBIE TPOYKThl. COBEpILIEHCTBOBAHHUE My Tel MepepadOTKH CENbCKOXO3SIHCTBEHHBIX
MPOJYKTOB.

Tema 12. [IpuMeHeHne OHOTEXHOJOTHIECKHX METOJ0B B METAJIYPIHH, TOPHO-100bIBaIONIE,
He(pTeq00bIBaIONMIEl U He(PTenepepadaThIBAIOIIEl TP OMBIILJIEHHO CTSIX.

[IpumeHeHHe GUOTEXHOIOTMYECKUX METOJJOB B METAJLTYPr'iH, TOPHO-/100bIBal0IIIeH, HedTea00bIBaOIIEH U
HedTenepepadaThIBAOINEH TPOMBIILIEHHOCTSX. [IOHATHS BbIllEeNauMBaHIE MeTaJlIa U3 Py, oOoraiieHue py, IpruMeHeHue
MUKPOOPTaHU3MOB TSl U3BJICUCHUS METAJUIOB M3 pacTBOpoB. OCHOBHBIE ITyTH MOBHIICHHS] HE(PTEOTIAUH ITACTOB C TIOMOIIIBIO
MHKPOOPTaHU3MOB.

Tema 13. Pemenne 3K0J10ru4yecKux MpooJeM ¢ NOMOIbI0 GHOTEXHOJIOrnYecKX MeTo10B. [IpenmymiecTBa
OMOTEXHOJOrHYECKHUX MPOIECCOB Mepe/ T TPAUIHOHHLIMI TEXHOJOTHAME 1151 PelIeHHs NPOo06JeM SKOJOTHH U
OXpaHbI OKPY:KaIoei cpebl.

BKIIa,JI OHOTEXHOJIOTUH B penieHue 06IHI/IX 9KOJIOTMYECKUX HpO6IICM.
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BuorexHomornueckue METOJbl OYUCTKU TBEPABIX, JKUIKUX OTXOAO0OB U ra3006pa3H1>1x OTXOJ0B ITPONU3BOACTB. CrouHbIE BOJBI.
BHOCbHHprLI, A9POTEHKH, METAHTCHKU, OKCUTCHKU. AKTHBHBIA W U BXOJAMME B HETO MUKPOOPIraHU3MbI. Hcnomnbp3oBanue
Bonopocneﬁ B OYUCTKE CTOYHBIX BOI. q)I/ITO6I/IOpeMeJII/IaHI/I${ I10YB.

Tema 14. Bo3HukHOBeHHE U pa3BUTHE OMOHAHOTEXHOJIOTHU. PU3UKO-XUMHYECKHE CBOIICTBA HAHOPa3MePHbBIX
00'beKTOB. MeTo1bl N3yYeHHsI HAHOCTPYKTYP. XapaKTePHCTHKA, IPUMeHeHe HAHO CTPYKTYP U HAaHOMAaTePHUAJIOB
B Me/IHIIHHE U OMOJOTHH.

INonsiTue HaHOOMOTEXHONIOrHs1. OOIIast XapaKTepUCTHKA HAHOOOBEKTOB M HAHOCTPYKTYp. HaHOYACTHUIIBI U MX TTPUMEHEHVE.
VYraepoansle Tpyoku, ¢ypenieH, rpadeH. HaHoananm3aTopbl, HAHOMUHIETHL. CKaHUPYIOIIUE MUKPOCKOIIBI M APYTUe
BO3MOXHOCTH HAHOOMOTEXHOJIOTUU B MEIUIIMHE, KOMITLIOTEPHON TEXHOJIOTUH, OXpaHe OKpy:katoriel cpeapl. HoBrie
HaHOMAaTepHUAaJIbL.

Cnucok NPHUKP EIVICHHBIX K }IaHHOﬁ JUCIUIIINHE (MO}IyJIlO) JIEKTPOHHBIX KyYPpCOB U CTOPOHHHUX PECYPCOB

* LMS Moodle: https://do.kpfu.ru/course/view.pdf?id=9743 (buorexHonorus u OMOMeUIIMHCKUE 7-1 cemecTp
pousBoacTBa) (9743)

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON PAa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoAPa3IeNseTcsl Ha CAMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) TUCHMIUINHBL, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOM padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIIOT 3a1aHHUs1, HANIPaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 11 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYAaIOIIMXCS perJiaMeHTHPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPaTYPOH U 3IEKTPOHHBIMU 00pa30BaTEIbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok oOpraHU3alvK U OCYIIECTBIIEHUs] 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMam ClielMajIuTeTa, IporpaMMaM MarucTparypsl (YTBEpKIECH MPUKa30M
MuHucTepcTBa HAyKH U BhICIIero odpasoBaHus Poccuiickort epepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepceTBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTUBU3aMK
CaMOCTOSITEJILHOW padOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsaka (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOro yHUBEpCUTETa
Beenenue B OrorexHousoruio - www.biotechnolog.ru/intro.htm

Kypnan Buorexnosnorus - www.biotechnolog.ru/intro.htm

HanoctpykTypsl B Ouomenuimte - www.biotechnolog.ru/intro.htm

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHbIE MaTepUAaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWUH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOMN aTTECTAIHH.

B ¢oH/zie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH TIAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILIMHE (MOYJI0);

- KpUTEpHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITECTEHITH;

- MeXaHU3M (POPMHUPOBAHMSI OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMHCAHUE MOPsAKA IPUMEHEHUS W IIPOLIEAYPhI OIIEHUBAHUS JIIS KXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTEpHH OIEHUBAHUS [JTs1 KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLECHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM o6yqa}0umxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).
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7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHMe JUCIUTUIMHBL (MOJLYJIs) TIPEATIoJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM nuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYaIOIIMMCS B OTHOM M3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIUOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yvaromnpecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C MPaBWJIaMH 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI000H TOYKM NPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTEIBHOMN TUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi U3 Yucia JiMl, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M AOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JI/IsI OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIs), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi noroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KoMIUTeKToBaHus ¢oHoB Hayunoit 6momiorexkun KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

BuorexHosnorus, MUKpoOHbIid Oesok - www.valleyflora.ru/108.html

Brorpancodpmanms BemecTs B OMOTEXHOIOTMIECKOH MPOMBIIIUIEHHOCTH - Www.biotechnolog.ru/prombt/prombt2_4.htm

[Ipumepbl MUKpOOHOIOrHYecKUX Mpou3BoicTB - budil.ru/docs/259/index-51587.html

CocrosiHHE U NepCIeKTHBBI OMOTEXHOJIOrHH - elibrary.ru/item.asp?id=17637055

dyngameHTanbHblE U MPUKJIAAHbIE ACIIEKTH OMOTEXHOJIOIHH -
mirknig.com/.../1181508744-mikrobnye-biotehnologii-fundamentalnye

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCS 10 0CBOESHUIO JUCHHUILIAHBI (MOXyJIsT)

Bujg paéor

MeToanuyecKne peKoMeHIanun

JIEKLIAN

3y4YeHHe JUCLIMIUIMHBI BHOTeXHOMOrus 1 OMOMEINIMHCKIE ITPOU3BOJICTBA PU3BAHO HE TOJIBKO YIITyOUTh U
3aKpeNUTh 3HAHUS, TOJyYeHHbIe HA ayIUTOPHBIX 3aHATUAX, HO U CIIOCOOCTBOBATH PA3BUTHIO Y CTYICHTOB
TBOPYECKUX HaBbIKOB, MHUIMATUBBI U OPraHU30BaTh CBOE BPEMS.

W3yyeHne TUCHUIUIMHBI BKJIIOYAET:

- YTEHUE CTyJEHTaMH PEKOMEHIOBAHHOM JINTEPATyphl M YCBOEHHE TEOPETHUYECKOr0 MaTepraa AUCLUILUINHBL;

- 3HAKOMCTBO ¢ MIHTepHeT-UCTOUHUKAMU;

- IOJTOTOBKY K Pa3IM4YHBIM (hOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHbIE PabOThl, KOJUIOKBIYMBI);

- IOATOTOBKY U HamucaHue pedheparos;

- BBHIIOJTHEHHE KOHTPOJIBHBIX PadoT;

- OTBETHI Ha BOIIPOCHI 10 Pa3INYHbIM TeMaM JUCLMILUIMHBI B TOH MOCIIE€A0BATEIbHOCTH, B KAKOI OHU
NPEJICTaBJICHBI.

[TnanupoBaHue BpeMeHH, HEOOXOUMOTrO Ha U3yUeHHe JUCLIMILIMHBL, CTyAEHTaM JIyullle BCEro OCYILEeCTBISATh BeCh
ceMecTp, MpelycMaTpyBasi P 3TOM PeryJIipHOE TOBTOPEHUE MaTepuara.

Matepual, 3aKOHCIIEKTHPOBAHHBIIA Ha JIEKIMAX, HEOOXOIMMO Pery IsipHO PopadaThIBATh U AOTOJIHSTH
CBEIECHUSMU U3 APYTUX UCTOUYHUKOB JIMTEPATYPBI, IPEJICTABICHHBIX HE TOJbKO B IPOrpaMMe AUCLUIIINHEL, HO U B
NEPUOJUYECKUX U3IAHUSAX.

ITpy M3yyeHnn JUCLIMIUIMHBL CHaYala He0OOX0UMO IO KakK 0! TeMe MPOYMTaTh PEKOMEHIOBAHHYIO JINTEPATypy U
COCTaBUTb KPATKUIl KOHCIIEKT OCHOBHBIX ITOJIOKEHUI, TEPMUHOB, CBEIEHMUH, TpeOYOLMX 3alIOMUHAHUS U
SIBJISIIOIIMXCS] OCHOBOIOJIATaloIMMU B 3TOH TeMe U1l OCBOEHHU S MOCIeJyI0IMX TeM Kypca. s pacimmpenus
3HaHUA 10 JUCLUIIMHE PEKOMEHYeTCsl MCIOIb30BaTh IHTEpHET-pecypehl; TPOBOAUTD MOUCKH B Pa3INYHbIX
CHCTEMax M UCIIOJIb30BaTh MaTepUaJIbl CAiTOB, PEKOMEHJOBAHHBIX MIPENOJABATENIEM.

Crpanyua 8 u3 12.
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Bujg paéor MeToanuyeckue peKOMeHIalu

npakTrdeckue | Llenb mpakTudeckux 3aHsTHIA (ceMUHaphl) yriyOleHHOe N3ydYeHHe TUCLMIUINHBI, 3aKpeTUIeHue IPONIEHHOTO
3aHATUA Marepuaa, OBJaJlcHie METO/I0JIOTHel HayqHOro No3HaHusl. HeMasioBaKHBIM PEeUMYIIIECTBOM CEMHUHAPOB
sBIsieTcst U (POPMHPOBaHKE HABBIKOB NMPOGECCHOHAIBHON JUCKyccur. Ha ceMrHapCcKuX 3aHATHSX CTYIEHTHI U
Tperno/iaBaTesb OObEANHSIOTCS B OJFH OOIIMIA IIPOIECC ero MOArOTOBKH U MpoBeAeHUs.. JIsl CTYIeHTOB IJIaBHas
3aj1a4a COCTOUT B TOM, YTOObI YCBOUTb COJepkaHue yUeOHOro MaTepuasa TeMbl, KOTOpasi BBIHOCUTCS Ha
00cyX1eHHe, TOArOTOBUTHLCS K BBICTYIUIEHHIO U JUCKYCcCHH. [171s1 oOecriedeH sl yCIenHOro IoBeAeHHS
CEMHHAPCKUX 3aHSATHUH CTYJEHTY HEOOXOAMMO BBHIIOJIHUTH ONpe/ie/ieHHble TpeOOoBaHUsI, a8 UMEHHO O0ECTIeUnTh:
1)CB#13b BBICTYIUIEHUS C MIPEALIECTBYIOIIEH TEMOI UK BOIIPOCOM.
2)PacKpbITh CYIIHOCTD IPOOJIEMBI.
3)O0BbSICHUTH METOIOJIOTMUECKOE 3HAYSHHE TPOOJIEMBI 17151 HAyYHOM, TPO(heCCHOHAIBHON M IPAKTUYECKOM
JeSITeNTIbHOCTH.
CTyIeHT JOJIKEeH MPOSIBUTH CAMOCTOSITELHOCTD B Mog00pe (haKTMIECKOTro MaTeprasa U aHAIUTHIECKOM
OTHOILIEHNHY K HEMY, IIPOSIBUTh YMEHHE pacCMaTpUBaTh IPUMEpPHI 1 (DaKThl BO B3aUMOCBSI3U U
B3aMMOOOYCIIOBIIEHHOCTH, OTOMpPATh HanOoJIee CyLIeCTBEHHbIEe 13 HUX. [IpHMBOIIMBIE CTYIEHTOM NPUMEPHI U
(bakThI JOJKHBI OBITH CYIECTBEHHBIMH, TT0 BO3MOKHOCTH ITEPEKJIMKATHCS ¢ poduiieM o0yuyeHus. BoicTyruienne
CTYJIeHTa JOJDKHO OBITh IIOCTPOEHO JIOTMYHO, & MaTepUall U3/1arajcs CBOOOAHO.

camoctosi- | PaGoty c muteparypoil pa3ymMHee HauMHATh ¢ pa3dopa MaTepraa, W3JI0XKeHHOTO B JIeKuusx. s myuiero
TenbHas padoTa | yCBOSHUs1 MaTepualia pearouTuTe bHee roce JeKiun 3arpaunBarh 20-30 MUHYT Ha pacCMOTpeHHe
W3JI0XKEHHOT0 MaTepralla, OTMevasi MECTa, BhI3bIBAIOIE BOIPOCH! MM COJIEpIKalIie HETTOHATHBIN TEKCT.
Bomnpocsl, KoTopble TpeOyIoT JOMOJHUTEIBHOTO YTOYHEHHS, MOKHO Pa3o0paTh, UCHOJb3Ysl YUeOHUKH M
00paTHBIIKCH K npenogaBatemio. C 1enbio yriryOJaeHns 3HaHUH 110 M3y4aeMOMY BOIIPOCY TpeoyeTcst
HCIIOJIb30BaTh: PEKOMEH/IOBaHHYIO JINTEPATypy U UHTEPHET.

9K3aMeH VITOroBbIi KOHTPOJIb 3HAHUIA, YMEHUI, HABHIKOB CTYJIEHTOB OCYIIECTBIISIETCS B BUJIE 9K3aMeHa C IeJTbI0 OIIEHKU
YPOBHSI OCBOGHUS M TEOPETUIECKUX U MPAKTUIESCKUX 3HAHUH U YMEHUH, OlleHUBast IPUOOpETEHHbIC
komneteHIuH. OIeHKa M0 9K3aMeHY sIBJISICTCS UTOTOBOM MO KYPCY U MPOCTABJISACTCS B MPIJIOKEHUH K JIUTUIOMY.
[puHsTa Cieyomas mKaxa COOTBETCTBUS PEUTHHTOBBIX 0aJUIOB (C yYETOM UX OKPYTJICHUS JIO IIEJIBIX) OIIEHKAM
MATUOALTHHON KK 86 6a/UToB U OoJtee - "oTimuHo" (0T1.); 71-85 GayioB - "xopomo" (xop.); 55-70 6aios -
"yIOBJIETBOPUTENBHO" (YIOB.); 54 Oajula 1 MeHee - ""HeyIOBJIETBOPUTELHO" (HEYIL. ).

DK3aMEeH C BBICOKOU OaJUThHO-PEUTHHIOBOM OIIEHKOU BBICTABJISIETCS CTY/ICHTY, €CJIM OH CBOOOTHO OPUEHTUPYETCS
B OCHOBHBIX IOHSATHUSX, ONIPEJIeJICHUSX U BHIBOJIAX JIJAHHOTO TIPEIMETa, YETKO MPEICTABISIeT OCHOBHBIE,
OUOTEXHOJIOTUYECKUE TTPOIIECChI, BOBMOKHOCTH UX PETYJISINH U COBEPICHCTBOBAHUSA, IEMOHCTPUPYET 3HAHUA,
OCHOBaHHBIC HA OCHOBHOM 1 JIOTIOJTHUTEIBHOU JINTepaType.

3aueT co cpeiHer OayUTbHO-PETHHIOBOM OLIEHKON BHICTABIISIETCS CTY/IEHTY, €CJIM OH CBOOOHO OPUEHTHPYETCS B
OCHOBHBIX MMOHSTHUSX, ONPEIeJICHUSIX U BHIBOJIAX JIAHHOTO TIPEIMETa, YSTKO MPEICTABISIeT OCHOBHBIE,
OUOTEXHOJIOTUIECKHUE MPOIIECCHI MUAIIIEBOTO TPOU3BOJICTBA, BO3MOKHOCTH UX PETYJIAIUK U COBEPIICHCTBOBAHHSI,
OJIHAKO €r0 OTBETE COJEPKUTCS Psili HETOUHOCTEH.

3ayer He CTaBUTCS, €CIIU CTYACHT TUIOXO OPUEHTUPYETCS B OCHOBHBIX TIOHSITHSIX, OTIPEIC/ICHUSX U BRIBOJIAX
JAHHOT'O TpeJIMeTa, WU ero OTBET TPeOyeT CYIMIECTBEHHBIX MOMPABOK B OTBETaX.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXO0JUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /IJIsI 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O mnmponecca 1no AMCuUIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s ciaeaymomue
KOMIIOHCHTHI:

[NomemeHust 4151 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHO!N TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

SAEKTPOHHBH
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Kommnblotep 1 npuHTEp )1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniHAS ayAUTOPHSL.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHIUIMHBI K MOTPEeOHOCTIM 00yUJaomuxcs HHBAJINI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIOIME METOIbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE /1S PA3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPECTaBUTh B Pa3IMYHBIX BUAX Oe3 MOTepH JAAHHBIX WU CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiaviun I/IH(I)OpMaHI/II/I, OpraHu3alvu pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOT'YT OBITH
HCIOJIb30BAaHbI JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3alyy opM TEKYIIEro U MpoMeKyTOUYHOro
KOHTpOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

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

- MPOIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Yy4aloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBanusiMu PT'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 06.03.01
"buonorusa" u npoduimo nogrorosku "buosnorus".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.26 Buomexnonozusi u 6uomeOUUUHcKUe NPoU3600Cmea

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: buonorus

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepaTypa:

1. JIykanuH, A. B. VlHxeHepHast OMOTEXHOJIOTUSI: OCHOBBI TEXHOJIOTMH MUKPOOHOJIOTMYECKHX IIPOU3BOACTB : yueOHOe rnocodue /
A.B. JIykanuH. - Mocksa : UHOPPA-M, 2024. - 304 c. - (Boiciuee obpaszoBanue). - ISBN 978-5-16-019554-4. - Tekcer :
anektpoHHsIit. - URL: https://znanium.com/catalog/product/2126761 (nara obparuenus: 13.01.2025). - Pexum nocrymna: 1o
TIOATIHCKE.

2. fkynos, T. P. Monekynsipaast 6uotexHonorus : yue6Hux juist By3os / T. P. fkymos, T. X. ®auzos. - 3-e uzn,., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 160 c. - ISBN 978-5-8114-8733-2. - Tekcr : anexTpoHHbIH // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/179623 (nata o6pamenus: 13.01.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Kcenodontos, b. C. OcHOBBI MUKPOOHOJIOTHY M 9KOJIOTHYECKON OnoTexHosoru : yueoHoe nocodbue / b. C. KcenooHTOB. -
Mocksa : POPYM : UHOPA-M, 2022. - 221 c. - (Bsiciuiee obpazoanue). - ISBN 978-5-8199-0615-6. - TekcT : 271eKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/1851899 (nata obpammenus: 13.01.2025). - Pexxum gocryna: no noimucke.

lonoJsHATEILHAS JUTEpPATYypa:

1. Topnenko, B. A. Hayunsie ocHoBbl OrotexHosioruu. Yacts 1. HanotexHosoruu B Grosioru : yuedHoe mocodue / B. A.
I'opnernko, H. M. Kyrty3osa, C. K. ITaryanHa. - Mocksa : [Tpomereit, 2013. - 262 c. - ISBN 978-5-7042-2445-7. - Tekcr :
anexTpoHHbIH // SBC 'KoHcynpranT crymenTa' : [caiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785704224457 .html
(mara obpamenus: 13.01.2025). - Pexxum ocTyna : 1o Mo/IucKe.

2. Opexos, C. H. ®apmanepriuueckas 6uorextonorus / Opexos C. H. - Mocksa : ['90TAP-Menua, 2013. - 384 c. - ISBN
978-5-9704-2499-5. - Tekcr : anextpoHHsi // IBC 'KoncynbraHT cryaeHTa' : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970424995 .html (nara o6pamenus: 13.01.2025). - Pexxum nocryna : mmo
TIOATINCKE.

3. llleBepauH, A. B. BuoTtexHonoruu u sxosornyeckas desonacHocts yesoBeka / A. B. llesepauH // TIpaBo u skonorusi:
marepuaisl VIII MexayHapoqHO! IIKOJIBI-TIPAKTHKYMa MOJIOABIX Y4ueHbIX-IopuctoB (Mocksa, 23-24 mas 2013 r.) / OtB. pen.
10. A. Tuxomupos, C. A. Boromo6os. - Mocksa : U3uCIT: UHPPA-M, 2014. - c. 200 - 203. - Tekcr : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/472024 (nata obpamenus: 13.01.2025). - Pexxum goctyna: o noanmcke.

4. Cunopenko, O. Jl. BrokoHBepcust 0TX0/10B arpoIpOMBIIIUIEHHOTo KoMIuiekca : yuebHoe rocooue / O.[1. Cunopenko, B.H.
Kytposckuii. - Mocka : UHOPPA-M, 2021. - 160 c. - (Boiciiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-005712-5. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1210541 (nara oopamenus: 13.01.2025). - Pexxum
JOCTYIIa: O MOJIIUCKE.

5.3Bepes, B. B. MeanimHckast MUKpOOHOJIOTHsI, BUPYCOJIOTHS U MIMMYyHoJIorus : B 2 T. Tom 1. : yue6nuk / ITog pen. B. B.
3Bepesa, M. H. boiiuenko. - Mocksa : [90TAP-Menua, 2016. - 448 c. - ISBN 978-5-9704-3641-7. - Tekcr : 2JeKTpOHHBI //
9BC 'KoHncynbrant crygenra’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970436417.html (zara
obparrenus: 22.12.2024). - PexxvM gocTyna : 1Mo MoJIrcKe.
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Iporpamma mucimruimHE "BroTtexHoorus u 6uomeuiHCKUe mpoussoactea’’; 06.03.01 "Buonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.26 Buomexnonozusi u 6uomeOUUUHcKUe NPoU3600Cmea

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: bronorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AUCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OMOINOTEYHON CHCTEME
"KoHCyJIbTaHT cTy/ieHTa", JOCTYIT K KOTOPOW MpeAocTaBiieH o0ydaniumMcsi. MHOronpoguibHbIH 00pa30BaTelibHbIi pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreynoni cucremont (BC), mpelocTaBsonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eOHOI IMTepaType U JOMOJHUTEIbHBIM MaTepuajiaM, IPUOoOPETEHHbBIM Ha OCHOBAaHMUH MPSIMBIX JAOTOBOPOB €
npaBoodaanatesssMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (peepabHBIX FOCYyIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHHIO OMOIMOTEK, B TOM YHCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHHsI (POHIOB OCHOBHOM
¥ IOTIOJTHUATEIBHOM JTUTEPaTYPBHL.
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