degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCUHUILJINHE: WmxeHepus OSIIKOB IS MEAUITMHBI
10 HAMPABJIECHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u nHxeHEpUS B HAHOOMOTEXHOIOTHSIX

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.C. llyx, crapimuii npenojaBareib

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OMOIOTHYECKON U
MeuimHckor ¢usuku 21.02.2025



AHHOTANMA

WNuxenepus OelKOB — aKTUBHO pa3BUBaromascs chepa OMOTEXHOIOTHH, B KOTOPOM HAXOMAT ce0e MpUMEHEHUE
JOCTHKEHUSI MOJICKYJISIPHOW OMOJIOTUH, MEAMIIMHBI U BBIYUCIMTENBHBIX METOMOB. J[aHHBIA KypC 3HAKOMUT
CTYJICHTOB C OONAcCTSIMHM NMPUMEHEHUs OCITKOB B IMAarHOCTUKE W TEPaIlMd, C METOIaMU Pa3pabOTKu HOBBIX
OCIKOB W MPONENypO KIMHUYECKHX HWCIBITAHWHA MpernaparoB Ha MX OcHOBe. OOCYKJIAIOTCS CHCTEMBI
KJIETOK-TIPOIYLEHTOB, UX MPEUMYLIECTBA U OTPAHUYCHHUSL.

Ha npumepax cymecTByrOMHX U pa3pabaThiBaeMBIX IMPENapaTOB Mbl PACCMOTPUM Kak 0a30BbIE MPUHITUTIBI
CO3/IaHMsI HOBBIX OENKOB — pallMOHAJBHBIN JM3aliH, HampaBlIEeHHas DJBOJIONUS U KOMITBIOTEPHOE
MOJICTTUPOBAHUE, TTOMOTAIOT MOJYYUTh OCNIOK C 3aJaHHBIMH CBOHCTBaMH. Jlamee MBI 0OCYyIUM YCIIEXW H
HEpelIeHHbIe MpoOJieMbl B pa3padOTKe JAMArHOCTUYECKHX TECT-CUCTEM, OETKOB Ul 3aMeCTUTEIILHOU
Tepanuu, MUTOKUHOB, TOPMOHOB, ()EPMEHTOB, AHTUTEN U AJTTEPHATUBHBIX CBSI3BIBAIOIINX OCITKOB.

1. leau u 3apauu

eap AUCUMNIMHBI
- H3y4YEHHE COBPEMEHHBIX MOAXO0B K CO3JJaHUIO HOBBIX OSIKOB JUISI MEUITMHCKOTO TIPUMEHEHUSI.

3amaun JUCHUILIMHBI
- O3HAKOMMTLCS C IEIAMHA U 3a1a4aMi CO3JaHus HOBBIX OEIKOB;
- 03HAKOMHUTBCS C THIAMHU JIUATHOCTHUCCKUX TECT-CHCTEM, OCHOBAHHBIX HA a)(UHHOCTH K aHTUTCHY
WJIH DH3UMATHYECKOM aKTUBHOCTH OEJIKOB;
- O3HAKOMHTBHCS C HalpaBICHUSIMHU TEpPalMu, B KOTOPBIX NPUMEHSIOTCS OCJIKOBBIC Ipernaparsl.
O3HAKOMUTBCS C THUIAMU JICKAPCTBEHHBIX ()OPM, B COCTAB KOTOPBIX BXOIAT TCPANICBTUUCCKUE OCIKH.
W3yunth cTaHmapThl KauyecTBa M TPEeOOBaHMs, MPEIbIBISIEMbIC K TEPANICBTUYECKUM IpernaparaM Ha
OCHOBE O€JIKOB;
- O3HAKOMHUTBLCS C COBPEMEHHBIMH, B TOM YHCJIC WHHOBAI[MOHHBIMHU, MPUHIIUIIAMUA KOHCTPYHUPOBAHUSI
HOBBIX OCIIKOB JIJIsl TEpaIuu;
- W3YYUTh MPUMEHEHHE MOJCKYJIIPHO-OMOJOTHUCCKUX W BBIYHCIUTEIBHBIX METOMOB IS PCLICHHS
KOHKPETHBIX HAyYHO-TIPAKTUYECKUX 3ajJad Ha MpHUMepe CYIISCTBYIOIIUX W pa3pabaTbiBacMbIX
MPENapaToB U TeCT-CUCTEM;
- 00yuuThCs paboTaTh ¢ 0a3aMu JAHHBIX KJIMHUYCCKUX UCTIBITAHHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cucremoit pynnamentanbieix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00acTu OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHHKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
po¢eCCUOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYIO 3HAYUMOCTD

Ha HAY4YHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO()eCCHOHAIBHBIC 3a/ja4H HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU




OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIYUCIUTEIBLHBIMA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- LISJTU ¥ 33/1a41 MHKEHEPUH OCJIKOB [T MEMIIMHCKOTO IIPUMEHCHUS;
- 4YTO TaKoe pAalUOHAJBHBIN JM3aiiH, HamNpaBICHHAS DBOJIOIMS MOJICKYJ, KOMIIBIOTEPHOE
MOJICITMPOBAHHKE;
- Kakue TpeOOBaHUS MPEIABIBISIOTCS K TEPANCBTUUCCKUM IMpernaparaM Ha OCHOBE OCIKOB U KaKUM
00pa3oM MPOBOJISTCS KIMHUYECKU UCIIBITAHNS HOBBIX MIPEIIapaToB;
- KaKHe CUCTEMBbI SKCIIPECCHUU MPUMEHSIOTCS )1 HApaOOTKH TEPANEBTHUECKUX OCITKOB;
- KaKHe CYIIECTBYIOT IMOJXOMbI Ul JOCTIIKCHHUS JKelnaeMON (apMaKOKMHETUKU TEepPareBTHYCCKUX
OCIIKOB;
- Kakue mapamerpbl OOJIbIIIE BCEro BIUSIOT HA MMMYHOT€HHOCTh TEpPAIleBTHYCCKOTO OeJika M KakKue
METO/IBI TTO3BOJISIOT HAa HUX ITOBJIMATE;
- KaK TOJIy4aroT TeparneBTUIeCKre MOHOKIOHAIbHbBIC aHTUTENIA U JIJISl YeTO UX TPUMEHSIIOT.

YMETh:
- OLICHMBATh COBMECTUMOCTh O€JIKa ¢ Pa3HbIMH CUCTEMaMHM SKCITPECCUH UCXO/IS U3 CBOWCTB OeJIKa;
- aHAJIM3UPOBATH JIAHHBIC O KJIMHUYCCKUX UCTIBITAHUSIX HOBBIX MPENapaToB.

BJIAJIETh:

- 0a30BBIMU METOAAMM ITOUCKa I/IH(i)OpMaL[I/II/I 0 OeNIKOBOI MOJICKYJIC B 0azax JaHHBIX.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI

Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 3ajaun 1 METObI MHKEHEPUHU OCITKOB. 6 12
) HapaGotka u ounctka O€nmkoB IS 6 12
MEIUIIUHCKOTO IPUMEHEHUSL.

3 Pa3paborka OenKOBBIX TpenapaTos. 6 12
4 JlnarHoctuieckoe MpUMEHEHUE OEITKOB. 6 12
5 TepaneBTuueckoe MpUMEHEHHE OETTKOB. 6 12
Hroro wacos 30 60
[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)




1. 3agaun 1 METONBI MHKEHEPUN OEIIKOB.

JlmarHocTHYEeCKOe U TepareBTHUECKOE NMPUMEHEHUE OeNKoB. [IpWHIMIIBEI CO3MaHMsI HOBBIX OEITKOB:
palMOHANIbHBIN NTM3aifH, HaNpaBl€HHAs O3BOJIONUSA, KOMIIBIOTEPHOE MOJEIHpoBaHue. MeTomsl
CKPUHUHTA MOJTy9CHHBIX BAPUAHTOB.

2. HapaGOTKa M OYHCTKA OCJIKOB AJI1 MCOAUIUHCKOI'O ITPUMCHCHUA.

CucTeMbl DKCTIPECCHUM PEKOMOMHAHTHBIX OCJNKOB, TpeOOBaHHMS K HUM, HX MPEUMYINECTBA U
orpanmyeHusi. OuucTtka OENKOB Ui MEIMIMHCKOTO mnpuMeHeHus. [lonbop cucrtem sKcrpeccuu
UCXOJISl U3 CBOUCTB OeKa.

3. Pa3zpaboTka OeIKOBBIX MpENaparoB.

Tunsl mpenapaToB, B KOTOPBIX HCNONB3YIOTCS Oenku. KimHudyeckue ucnbiTaHus M cepTUdUKAIMS
HOBBIX IpenaparoB. PaboTa ¢ 6a3amMu KIMHUYECKUX UCIIBITAHUM.

4. lnarHocTU4eCKoe MpUMEHEHHE OEITKOB.

q)epMeHTBI 1 JUarHOCTUHYCCKUX  TCCT-CUCTCM. HpI/IMeHCHI/Ie AHTUTCJI B JHUAarHoCTHUKEC.
IlonukioHaIbHBIE U MOHOKJIOHAJIBHBIE AaHTUTEIA.

5. TepaneBTrueckoe MpUMEHEHNUE OEITKOB.

1) Benku st 3amecTutensHON Tepanud. [lomydeHne OeIKoB U1 3aMECTUTEIBHON Teparuu: O4MCTKa
W3 TPHUPOJHBIX HCTOYHUKOB, PEKOMOWHAHTHBIC OENKH, MOAWMDUIIUPOBAHHBIE PEKOMOWHAHTHEIC
Oenku. DopMbI BBEACHUS OCIIKOB LIS 3aMECTUTEILHOM TEpaIiy B OPraHU3M.

2) Wmxenepuss ¢epmentoB. Kiaccel ¢epmentoB. OO0nacTd NPUMEHEHUS OYHUIICHHBIX H
Moau(UIMPOBAaHHEIX (epmeHTOB. [IpUMEHEHHE HanpaBICHHON JBONIOUUMH W  PANMOHAIBHOTO
nu3aitHa B co3nannu GepmenToB. [IpobieMa coxpaHeHUs1 aKTHBHOCTH U CTAOUIIBHOCTH.

3) Lurokunbl. O6IacTh NMPUMEHEHHsT PEKOMOMHAHTHBIX LUTOKHMHOB M HHIYKTOPOB HX CHHTE3a!
BO3MOYKHOCTH U OTpaHU4eHUsI. PeKOMOMHAHTHBIC TIIMKOIPOTEHHBI.

4) TepaneBruueckue aHTHUTeNna. [lONMKIOHAIBHBIE W MOHOKJIOHAJNbHBIC aHTUTENa. [lomydeHue
XMMEpPHBIX, TYMAaHU3UPOBAHHBIX U IIOJHOCTHIO YEJIOBEYECKUX MOHOKJIOHAIBHBIX AHTHTEIL.
bucnenuduueckne anturena. MopupuKanuyd KOHCTAHTHOW YacTH ISl YBEJIWYCHUS BPEMEHU
IUPKYIALUN U TOYHOH KOHBIOTAINN.

5) Cosznanue anbpTepHATHBHBIX BbICOKOa(UHHBIX OenkoB. Metoabl oTOO0pa BhICOKOA(DPHHHBIX
MOJIEKYJ T in Vitro: (aroBblif, puOOCOMAIBHBIN, IPOXOKEBOW auciuieii. OJHOIOMEHHBIC AHTHUTENA
Mo3ojieHorux u akyn, VLR. Ckaddonmgel. KommpioTepHoe MonenupoBaHue Uisl Jau3aiiHa
BbIcOKOa(hhHHBIX MoeKy:1. CO3aHue MOTMBAICHTHBIX U MYJIBTUCTICHU(HIHBIX OCIIKOB.

6) l3meHeHHME WMMMYHOTCHHOCTH TepaneBTHYCCKHX OenkoB. DU3MONIOTMYECKHe MpPOLECCHI,
oOyCJIOBIMBAIONIME WMMYHHBIE peakiiud Ha Oenok. CBolicTBa 0Oenka, BIMSIIOIIME HA €ro
UMMYHOTE€HHOCTh. [loaxompl, HCIOJB3yeMble Ui CHIDKCHHS HWMMYHOTEHHOCTH. [loBbIIIeHUE
MMMYHOT€HHOCTH O€JIKOBBIX M MENTUAHBIX BaKLIUH.

7) Vupasnenue (apMakoKMHETHKOW OenkoB. VHCTpYMEHTBHI BIMSHHUS HAa CKOPOCTh MOCTYIUICHUS
Oeyka B IIEJIEBYIO TKaHb WM KpoBOTOK. CriocoObl n MecTta BBeleHUs. Vcnonp3oBanue (Hu3ndeckon
copOIMH, KOHBIOTAllMH, AUCIEPCHBIX cucTeM. [lapamerpsl, BiIMsIOmME Ha BpeMs LUPKYISALUH B
KpPOBHU: pasMep, 3apsil, IMOCIeN0BaTeIbHOCTH, HMMMYHOTCHHOCTh. VICIONB30BaHUE KOHBIOTAIMA M
O€NKOB CIMSHUA AJIS1 YBEIUUEHHUS BPEMEHH LIUPKYIISAIHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa

OcHoBHas uTeparypa:
[Ipenocrapmstorcs Ha Kadenpe:

1. Ebrahimi S., Samanta D. Engineering protein-based therapeutics through structural and chemical
design. Nature Communications (2023) 14:2411, https://doi.org/10.1038/s41467-023-38039-x.

2. Franks F. Protein biotechnology: isolation, characterization, and stabilization. The Humana Press
Inc. USA 1993.

3. I'muk b., [lactepuax [x. Monekymnsiprast Onorexnonorus. [IpuHuunmner u npumenenune. Mockaa:
Mup. 2002.

JomnonHurenbHas aureparypa

JlononHuTe RHAS TUTEPATYpA!
[IpenocraBnstorcs Ha Kadeape:

4. Kazlauskas R. Engineering more stable proteins. Chem. Soc. Rev., 2018, 47, 9026. DOI:
10.1039/c8cs00014;

5. MemuxoB O.I'. Knuanueckue uccnenoBanus. Mocksa: Atmocdepa, 2003.

6. Valldorf B., et al. Antibody display technologies: selecting the cream of the crop. Biol Chem. 2021;
403(5-6): 455-477. doi: 10.1515/hsz-2020-0377.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB /ISl y4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUCHUA NUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIIMHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— CaMOCTOSITETIbHOM PabOTHI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypBI;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITEIIbHOTO H3yUCHHS;

— peleHue 3a1a4, NpearaeMbIX CTYJICHTaM Ha 3aHATHUSX;

— MOJTOTOBKY K BBITTOJHEHHIO 33JJaHUH TEKYIIeH 1 MPOMEKYTOYHOM aTTeCcTaluy.

[TokazareneM BiIaJeHUs MaTEPHAIOM CIIy)KHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTelto.



Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u nHxEeHEpPUS B HAHOOMOTEXHOIOTHSIX
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: A.C. Jlyx, crapiuii npernopaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCHUTUIMHBL «HKXEHEpHs OSIIKOB [T MEIUITUHBD) 00yUYarOIIUKCS JTOJIKEH:

3HATb:

- CJIK U 3aJa91 NHXXCHCPUHN OcaKoB AJId MCOAUIUHCKOI'O ITPUMCHCHU A,

- UYTO TAakO€ paluUOHaIbHBIM JH3aliH,

MOACIINPOBAHUC,

HaIlpaBJICHHAA OBOJIONUA MOJICKYJ, KOMIIBIOTEPHOC

- Kakue TpeOOBaHMS MPEABSIBIAIOTCS K TEpaleBTHYECKHM IperaparaM Ha OCHOBE OCJIKOB M KAaKUM
00pa3oM MPOBOJATCS KIMHUYECKU HCIIBITAHNS HOBBIX IIPEIIaparoB;

- KaKHe CUCTEMBI 3KCIPECCHH MPUMEHSIOTCS U1l HApAOOTKH TeparieBTHYECKUX OSNIKOB;

- KaKHe CYIICCTBYIOT IOIXOMABI Ul JOCTIDKCHHUS JKEIaeMOH (papMaKOKMHETHKH TEepParleBTHYECKHX

OEIIKOB;

- KaKHC IMapaMCTpPhI OOJIbIIIC BCETrO BIHSIOT Ha HUMMYHOI'CHHOCTb TCPAIICBTUYCCKOI'O Ocaka W Kakue

MCTOABI ITO3BOJIAIOT HA HUX ITOBJIMATH,

- KaK IIOJIy4YaroT TCPpAICBTUICCKUC MOHOKJIOHAJIBHBIC aHTUTCJIA U JIA UCTr0 UX NPUMCHAIOT.

yMeTh:

- OOCHUBAaTb COBMCCTHUMOCTD Oenxka ¢ Ppa3HbIMU CUCTEMAaMHU SKCIIPECCHUU UCXOOS U3 CBOICTB 66.]'[1(.’:1;
- AHAJIM3UPOBATH JAHHBIC O KIIMHUYCCKUX UCIIBITAHHUAX HOBBIX ITPEIIapaTOB.

BJA€Th:

- 0a30BBIMHU METOJIAMH MTOUCKA MHPOPMAITUHU O OEIKOBOW MOJIeKylie B 0a3ax JaHHBIX.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO




. [onyueHne NONMKIIOHAIBHBIX U MOHOKJIOHAJIBHBIX QHTUTEIL.

. Micionb3oBanue OSIIKOB B 3aMECTHTENILHOM Tepanuu: 00JIacTH U IPUMEPHI IPUMEHEHUSL.
. Vlmxenepust TepaneBTHYECKUX (PEPMEHTOB.

. HapabGotka n Mmogudukanus IUTOKUHOB JJIsl TEPAITHH.

. FYMaHI/ISI/IpOBaHHBIe 1 4C€JIOBCUCCKNEC MOHOKJ/IOHAJIbHBIC aHTHUTCIIA. BI/ICHCHI/I(i)I/I‘-IeCKI/Ie AHTUTCIIA.

1

2

3

4

5. O6nacTy MpUMEHEHUsI TePaeBTHYECKUX aHTHTEIL.

6

7. TlomydeHue anbTepHATUBHBIX CBS3BIBAIOIINX OENKOB. J{MCIUIeiHbIC TEXHOJIOTHH.
8

CoiicTBa 0Oenka, 00yCIOBIMBAIONINE €r0 MMMYHOTCHHOCTh. CXeMa BO3HHUKHOBEHHMS MMMYHHOTO
OTBETA Ha UY>KEPOAHBIN OEJIOK.

9. MeTO}:[BI CHWXXCHUA U NOBBIMICHUSA UMMYHOTCHHOCTHU OCJIIKOBOTO npemnapara.

10. CeoiictBa Oenka, BIHMSIOIIME Ha €ro (apMakOKMHETHKY. MeTonsl BIMSHHUS Ha CKOPOCTh
MOJTyBBIBEIeHHS O€JKa U3 OpraHu3ma.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

. 3agaun uH>KeHepru OeNKa MpH CO31aHUH HOBOTO TEPANeBTHUECKOTO Ipenapara.
. Obnactu npumMeHeHeuns OEIKOB B TMarHOCTHKE U TEPAIiu.

JlexapcTBeHHbIE (POPMBI, B KOTOPBIX TPUMEHSIOTCS pEKOMOWHAHTHBIE OENKH.
. Crioco0Onbl BBeICHNUS IpenapaToB B OPraHU3M.

. Merozp! ouncTky OenKoB Il Tepanuu. TpeOoBaHHUs K TOTOBOMY IIpemapary.
. Kinnanvecku ucnpiTanusi OENKOBBIX MIPETIapaToB.
. OpuruHanbsHbIE Ipenaparsl, JHKEHEPUKH, ONOCHUMMUIISIPEI.

1
2
3
4
5. CI/ICTCMBI OKCIIpCCCUu, IPUMCHACMBIC IJIA Hapa60TKI/I TCPANCBTUYICCKUX 6CJ'IKOB.
6
7
8
9. HpI/IMCHeHI/Ie (I)GPMCHTOB B IUArHOCTUYECKHUX TECT-CUCTEMAX.

1

0. HpI/IMeHGHI/Ie AHTUTCII B AMAarHOCTHKC.

Kputepun onennBanus
Kputepun onennBanusi:

Onenka ommuno (10 OGamioB) - BBICTABIISIETCSL  CTYACHTY, ITOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpamMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommuHo (9 ©OamioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHO (8 ©0amioB) - BBICTABISIETCS CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouro (7 6anoB) - BEICTABIAETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MaTepHai, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHATH MOJy4YEHHbIE 3HAHUS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYLIECTBY M3J1araeT €ro, yMeer IPUMEHTh I0JyYeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WM B PEIICHUH 33/1a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISIETCS CTYJACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSATh NOJIYUYCHHbIC 3HAHMS Ha MPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OueHka ymoBIETBOPUTENIbHO (4 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



Ouenka ynoBieTBOpuUTedbHO (3 Oajuta) - BBICTABISICTCS CTYACHTY, MOKa3aBLIeMY (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYJOBICTBOPUTENBHO (2 GaJuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HAeT OOJbIIEH YacTh
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenenun yctHoro auddepeHnuanbHoro 3auera odydaroniemycs npeaoctasisercs 30 MUHYT
Ha noaroToBKy. Omnpoc oOydaromerocsi 1o OWJIeTy Ha YCTHOM 3adeTe HE JOJDKECH MPEBBIATh OJHOTO
aCTPOHOMMUYECKOI'O yaca.



