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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

51.B.03 OcHOBbI MONEKYNAPHO-KNETOYHOW (hN3N0Norum
Kod u HaumeHosaHue ducyuriuHbl 8 COOMBEeMCcmaeuU ¢ Y4ebHbIM rinaHom

1. Wudp v HammeHoBaHMe HanpaBneHus noarotoskn. 06.03.01 buonorua

2. NMpodunb noaroToBKU: domsnornorus
3. Keanudumkaumsa (cteneHb) BbINyCKHUKA: OakanaBsp
4. dopma obpa3oBaHUA: oYyHas

5. Kachegpa, oTBevawowas 3a peanusauuMio OUCLUUNIUHLI: (OU3MOMNOMMS Yernoseka U

XMBOTHbIX
6. CoctaButenu nporpammbl: CynuH Banepun KOpbeBuny, kaHa. 6Guon. Hayk, OOLEHT

JTaBpuHeHko Nropb AHOpeeBud, KaHg. Ouon. Hayk
®UO, yyeHasi cmerieHb, y4eHoe 38aHue

7. PekomeHAoOBaHa: Hay4YHO-MeTOONYECKMM COBETOM MeaANKo-bmonormyeckoro akynoteTa,
npoTtokon ot 29.05.2023 Ne 0100-04

(HaumeHogaHue pekoMeHOywel cmpykmypbl, dama, HOMep rMPOMmMoKosa)

8. YuebOHbIM roa: 2024-2025° Cemectp(-bl): 4



9. Uenu n 3agaym y4eb6HOM ANCLUNIINHDBI:

Llenamu ocBoeHus y4ebHOM ANCUUNIINHBI ABASOTCS:

noAroToBka CTyaeHToB, obnagatowmx CUCTEMHBIMU 3HAHUAMKU MO PUINOSIOTUK Yero-
BEKa U XXMBOTHbIX HA MOSEKYIIAPHOM M KITETOYHOM YPOBHSIX OpraHu3aLumu;

dopMUpoBaHUE 3HAHUWN O XUMWYECKOM COCTaBe OpraHuama; npuHUMnax CTPOEHUS U
QYHKUNA KNETOK opraHu3ma; KrneTtoyHoM meTabonimame u reHeTMyeckon WMHopmauumn; a
Takke 06 OCHOBHbIX MexaHn3max perynaumm yHKUnn uanonorndecknx cucteMm opraHmsma
Ha MOMEKYNAPHOM U KNEeTOYHOM YPOBHSX, ONUPAasChb, Kak Ha Kraccudeckue obpasoBaterib-
Hble MeTOAbl, TaK N Ha NPUMEHEHNE CKBO3HbIX LM POBbLIX TEXHOMNOMMNA.

3agaum yyebHON OMCUMNANHDI:

dopmMnpoBaHMe NpeacTaBeHnn o coctaBe, CTPOEHUN U (PYHKUMAX OpraHn3mMa 4vesio-
BEKa U XXUBOTHbIX Ha KIeTOYHOM YPOBHE;

dopmMrpoBaHME 3HAHU O MOJIEKYIISIPHBIX MeXaHU3Max PU3NOSTIOrM4YeCcKMX NPoLLeccoB
B OpraHn3mMe 4yerioBeka u XMBOTHbIX Ha KITETOYHOM YPOBHE;

BblpaboTka YMEHUA N HABbIKOB NPUMEHEHUSA 3HAHWUNA, NOMYyYEHHbIX NPU U3y4YeHun oc-
HOB MOJIEKYNAPHO-KNETOYHON (OM3MONOornuKn, B NpoLecce 0CBOEHUS cneumanbHbIX AUCLMMNINH
N B NpodeccnoHanbHON OEeATENIbHOCTU C NPUMEHEHNEM TakuUX LMAPOBbLIX TEXHOMOIMMN, Kak
TexHonormm 6onbWNX AaHHbIX, @ TaKKe 3NIEMEHTOB TEXHOMNOMU HEMPOHHBIX CeTEN N UCKYC-
CTBEHHOr0 MHTENMeKTa.

10. MecTo y4ye6HOM AncuunnuHbl B cTpyktype OOIN:

YyebHas gncumnnmnHa « OCHOBbI MONEKYNSIPHO-KIETOYHOM PMU3MONOrNMN» OTHOCUTCS K
BapuaTuBHOW 4actu bnoka 1, dopmupyemon ydyacTHukamm obpasoBaTesibHbIX OTHOLUEHUI
defepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro cTaHgapTa BbiCLIEro o6pasoBaHus no
HanpasneHuto nogrotoekn 06.03.01 buonorusa (6akanasp).

MpucTynasa K U3yyeHuo JaHHOW AUCUMUNIINHLI, CTYOEHTbl JOMKHbI UMEeTb TeopeTuye-
CKYI0 M MPaKTU4eCKyt NoAroToBKYy MO Xvmuu, obuwen 6uonormm n UMTonorum, B YacTHOCTH,
3HaTb CTPOEHUE 3yKapuOTUYECKOWN KNEeTKM (KneTtoyHaa membpaHa, BuAbl TpaHcnopTa yepes
MeMbpaHy U 1UX 3Ha4YeHne B nogaepXXaHuu romeoctasa KneTku, CTpoeHne 1 oyHKUMKN opra-
HOMAOOB KNETKM), MONEKYNAPHO-TEHETUYECKNE MEXAHN3MbI XXU3HEeLEeATENbHOCTN KeTkn (cno-
cobbl N MexaHU3Mbl AeNeHus KMeTku, MexaHu3Mbl B6erikoBoro cuHTesa), nyTn peanusaumm
aHabonuyeckux U kaTabonmyecknx peakuuin Knetku. NoHUmMaTb ponb OTAENbHbIX XUMUYe-
CKMX 3SIEMEHTOB, BOAbl N HEOPraHUYECKMUX COSen B XXU3HEOEeATENbHOCTU KneTku. ImeTb Teo-
PETUYECKYIO N NPAKTUYECKYH MOArOTOBKY NO MeToAaM PU3NKO-XMMUYECKOro aHanuaa, uau-
Ke (0cobeHHO pa3fenoB 3MeKkTpu4ecTBa, ONTUKN U MEXaHUKK), MaTeMaTUKU, NHPOPMAaTUKMK,
BbIYUCIIUTENBbHON TEXHWUKW, KOMMNBIOTEPHLIM CETSAM U UHTEPHET-TEXHOMNOrMsAM. 3HaTb OCHOBbI
BMO3TUKK, NATbIHKU, a TaKKe aHIMUACKOrO s3blka Ha YPOBHE MOHUMaHUS OOKYMEeHTauuun, ane-
MEHTOB MEHIO NPOrpaMmMHOro obecneyeHunsi, MIHTEPHET-CEPBUCOB, HE UMEIOLLINX PYCCKONA3bIY-
HOW nokanusauummn nHtepdgenca.

YyebHas gucumnnmHa «OCHOBbI MOSEKYISIPHO-KIIETOYHOM (PU3NONorMmy  sIBnsieTcs
6Ga3nCcHON ANs OCBOEHUSA Nocnenyowmnx NPoUIbHbIX ANCUNANUH: «PU3nonorna Yyenoseka u
XMBOTHbIX», «CneunpakTukym no dusnonornmy, «Pnusnonorna HEPBHON N SHOOKPUHHOWN CU-
ctem», «dunsnonorms nuwesapeHna n obmeHa BellecTBy», «latonormyeckas dusmonorusay,
«Tokcukonorna»

11. MnaHupyemble pe3yrnbTaTbl 00y4YeHUA NO AUCLMUNSIVHE (3HAHUS, YMEHUS!, HaBbIKW),
COOTHECEHHble C NNaHMpyeMbiMU pe3yribTaTaMu OCBOEHUSA oOpa3oBaTeribHOW MNpo-
rpaMmmbl (KOMMNETEHUUSIMU BbINYCKHUKOB):

Kon HasBaHuve Koa(bl) NHankaTop(bl) lMnaHupyemble pesynbTaTthl
KOMNeTeHumm 0by4eHus




MK-1

CnocobeH npoBo-
AnTb cbop, aHanu3
n 06paboTKy Hay4-
HO-TEXHNYECKOWN
(Hay4HoOW) NHOpP-
Mauuu, Heobxoamn-
MOW NS peLueHns
npodeCccnoHanbHbIX
3aga4, NocTaBneH-
HbIX CMeLnanncTom
bonee BbICOKOWN
KBanudukaumm

MK-1.1

ObecneunBaet cbop
Hay4YHO-TEXHUYECKOM
(Hay4HOW) MHpopmaumn,
HeobxoamMmown ansa pelue-
HWS 3aa4 uccnegoBaHus,
nocTaBneHHbIX cneunanu-
cToMm 6onee BbICOKOM KBa-
nudomkauum

3HaeT: cpeacTBa novcka wu
6asbl  [aHHbIX  Hay4dHo-
Buonoruyeckon UHGopmMa-
Luu no MOJIEKYNSIPHO-
KNeTo4yHon duamonormum, a
MMEHHO B 4acTu peanusa-
uum  TexHonormn 6onbLumx
AAHHbIX W HENpPOCEeTEBbIX
anropuTMoB:

cneumduky pasnnyHbiX MH-
dopMaumnoHHbIX 6a3  gaH-
HbIXx  (Bubnuorpaduyeckme
cucTeMbl - PubMed,
Clarivate Wo0S, Google
Scholar n eLIBRARY,
OMUKCHble 06asbl OaHHbIX —
RCSB PDB wu UniProt, uh-
CTPYMEHTbI BblpaBHMBAHMS
nocnenoBaTenibHOCTEN
aMWHOKNCIOTHBIX OCTaTKOB
6enkoB N OCHOBaHUIN HykKre-
MHOBbLIX Kucnot — BLAST,
NPUNOXeHNa Ans npeacka-
3aHUsl CTPYKTypbl ©enkoB —
RaptorX), nmetrowinx BaxxHoe
TeopeTn4eckoe n npuknag-
Hoe (npakTuyeckoe) 3Haye-
HWe Ond  MOSEKynsipHO-
KneTtouyHon dmsnonormmn u
onomeanUMHBbI, a Takke no-
HUMaHUa U1 peanu3aunm
NPUHUMNOB  COBPEMEHHbIX
OMOMEeaNUNHCKMX TEXHOIOo-
rn;

YMeeT: ncnonb3oBaTb Hayu-
HO-OMonornyeckyto  MHAGop-
Maumio MO  MOSEKYNSIPHO-
KNeTo4yHown cpuaunonormm ans
y4yeOHbIX Lenen M HayyHbIX
nccnegoBaHM, a UMEHHO B
yacTM peanuMsauumn TEXHO-
normn OGOnNbLUMX AaHHbIX W
HenpoceTeBbIX aNrOPUTMOB:
NpPOBOAUTbL  HarnpaBMeHHbIN
NMOUCK B MH(OPMaLMOHHbIX
B6asax AaHHbIX, Hay4YHOW W
WHOW uHGopmaumm (B T.u.,
MeTafaHHbIX),  MO3BONS0-
LM BbISBNATbL HOBble 00-
nactm  uccnegoBaHMnm U
npobnembl B chepe paspa-




BOTkM  BMOXUMUYECKNX U
PU3NKO-XUMNYECKMX TEXHO-
norvunm B MeauvuuHe u 3gpa-
BOOXpaHeHuU (PubMed),
BbINOSMHATbL aHanuM3 u obpa-
BGOTKYy NEpPBMYHbBIX AaHHbIX,
KacalLlmxcsi  CTPYKTYpHO-
yHKUMOHANBHOrO  COCTOS-
HUSA 6enKkoB, MX KOMMIEKCOB
N HaAMONEKYNAPHbIX  CU-
ctem (BLAST, RCSB PDB,
UniProt), dopmynupoBaTb
3ajayv n popmunpoBatb 3a-
npocbl Ha o6paboTky AOaH-
HbIX, HeobXxoaumbIX AN
npeackasaHuns CTPYKTYpP
6enkoB — RaptorX.

BnageeT: HaBblkamun npoBe-
AeHus aHanusa, obpaboTku
N cuctemaTnsaumm pesyrib-
TaToB MCcnegoBaHUM, nNony-
YeHHbIX npun pabote ¢ 6ub-
nunorpaguyeckumn  6azamu
paHHbiXx PubMed, Clarivate
WoS, Google Scholar un
eLIBRARY, a Takke c 6a-
3aMn BMOMNOrNMYECKNX CTPYK-
Typ RCSB PDB, UniProt,
peann3yemMbiX C MOMOLLbHO
NHCTpymeHTtoB 3-D Bu3sya-
nun3aumm, Unn Kak UHTEpPHeT-
CEpPBUCOB,  UCMOMb3yeMbiX
OHNanH pecypcoB, U npu-
NoXeHun, paboTarowmnx no-
kanbHO — BLAST, Jmol,
PyMOL, B T.4., HaBblkamu
NOCTaHOBKW 3aJayn n dgop-
MMPOBaHNA 3anpocoB Ha
WHTEpPHET-cepBep npeacka-
3aHuA CTpPyKTyp OGenkoB —
RaptorX.

MK-1.2 [[MpoBoaNT NepBUYHbIN Bnapgeet: metogamu onpe-
aHanus n obobLieHne AeneHnsa n aHanmsa OCHOB-
OTEYECTBEHHOIO N MEX-  |HbIX FOMEOKUHETUYECKMX
AyHapOAHOro onbiTa B CO- [NapamMeTpoB opraHu3Ma
OTBETCTBYHOLWEN obnactu
nccnegoBaHUin Nog, pyKo-
BOACTBOM crieumanucra
Bonee BbICOKOW KBanudu-
Kaumm

MK-2 |CnocobeH npoBo-|K-2.1 |[[MnaHvpyeT  oTgenbHble|YMeeT: nnaHupoBatb OT-




ANTb oTAernbHble
BUObl  uccregosa-
HUM B pamMKkax no-
CTaBrfeHHbIX 3ajad
no CTaHAapTHbIM
MeToAMnKam

cTaguu nccnegoBaHusa|genbHble cTagum mnccneno-
npy  Hanuuun  obweroBaHMn MO  MOMEKYNSPHO-
nnaHa pabotbl KNeTo4yHon domsnosiornm

12. O6bemM gucumnnmHbl B 3a4eTHbIX eauMHULax/yac. (8 coomeemcmeuu ¢ y4ebHbIM nna-
Hom) — 4 3E / 144 vaca.

dopma NpoMeXyTOYHOW aTTecTaluun: IK3aMeH.

13. TpyaoemKocTb No BuAam y4yebHom paboTbl

Bug yyebHon paboTbl | TpyooemKkocTb
Bcero Mo cemecTpam
4 cemecTp
KoHTakTHasa pabota 50 50
nekuum 16 16
npakTnyeckme
. nabopaTtopHble 34 34
B TOM 4uChe:
KypcoBas pabota
rpynnoBsble
KOHCYNbTaumm
CamocTtodartenbHas paborta 58 58
[MpomexyToyHasa aTTectaums 36 36
Wtoro: 144 144

13.1. CopepxxaHue pa3genoB AUCLUNIIUHDI:

n/n Peanusauusa
pasgena guc-
HammeHOBaHmepas- LUMNInHbI C NO-
CopepxaHue pasgena aucumnnivHbl
gena agncumnimHbl MOWbK OH-
nanH-kypca,
QYMK*
1. NNekuunn
11 XuMundeckun coctaB op-|{1. Xumuyeckuii coctaB uU Xxmmudeckue cBasn B opraHms-|Moodle:URL:
raHMama W CTpPOeHue|Mme. https://edu.vsu.ru/
KNneTku 2. Knaccbl opraHudeckux Mmornekyn. Bbuononumepslt.|enrol/index.php?id
CTpoeHune n yHKUUKM yrnesoaoB, NUNMAOB, NpoTenMHoB|=3211
N HYKNEUHOBbIX KUCHOT.
3. CTpoeHue, cBowictBa M yHKuun Genkos. 3aBucu-
MOCTb OYHKLUKN BeNKoB OT KOHbOpMaLUM MONEKYIbI.
4. Knetka. CTpoeHue 1 (pyHKUMM KNETOYHbIX opraHensn.
Buonornyeckne membpanbl. TpaHcMembpaHHas nepe-
daya BeLLecTB 1 CUrHanos.
1.2 AkTmBHOCTE GenkoB u(l. PepmeHTbl. OcobeHHOCTU hepmeHTaTUBHOrO Katanu-|Moodle:URL:

KNeToYHbI MeTabonmam

3a. Perynauma depmeHTaTMBHbBIX peakuuni.
depMeHTHbIe MeTabonnyeckue nNyTu.

2. DHepreTtuyeckun obmeH. OkucnutenbHoe doccopu-
nupoBaHue. Perynauust obwero nyty katabonusma.

3. ObmeH u dyHkummn yrnesogoB. mukonus. Karabo-

MynbTu-

https://edu.vsu.ru/
enrol/index.php?id
=3211



https://edu.vsu.ru/course/view.php?id=6407
https://edu.vsu.ru/course/view.php?id=6407

nn3m rnoko3bl. CUHTE3 U pacnag rnvkoreHa. [niokoHeo-
reHes.

4. ObMeH 1 YyHKUMN NUMNUAOB. [-OKUCMEHME KUPHbIX
KMcnoT. OBGMEH XUPHBIX KUCIOT. XONecTepuH.

5. O6MeH n PyHKLMU aMUHOKMCNOT. TpaHc- 1 aesamu-
HUpoBaHWe aMmHoKMcnoT. Linkn moyeBuHbl. BroreHHble
aMUHbl.

6. O6bmeH 1 (pyHKUMM HyKneoTMaoB. buocmHTes 1 kaTa-
60NM3M MypPUMHOBBLIX U MUPUMUAMHOBLIX HYKNeoTUAOB.
[Mpon3BogHblE HYKNEOTUAOB.

13

eHeTnyeckaa  WHQOp-
Mauust n cuHTe3 benka

1. NeHeTu4eckasa nHgopmaund. Pennmkaums n akcnpec-
CUA reHeTMyeckon WHopmaumn. [eHeTU4YecKkun Koga.
MexaHu3mbl perynsauum akTUBHOCTU FEHOB Y MPOKapuoT
n aykapmoT. buocuHtes 6enkoB. TpaHCKPUNLNS 1 TpaHC-
naums. Perynsums cnHTe3a 6ernkos.

2. TopmoHanbHas perynsaumst obmeHa Bewects. Wepap-
XU perynsTtopHeix cuctem. buonornyeckoe pencteme
rOpMOHOB. MI3MeHeHNss ropMOHaNbHOro craTtyca.

Moodle:URL:
https://edu.vsu.ru/
enrol/index.php?id
=3211

1.4

BuvounHdopmaTtnka 1 nH-
dopmMaunoHHble  Ga3sbl
AaHHbIX

1. BuonHdpopmaTuka: npegmeT, uenu u 3agadn. NHdop-
MauMOHHble  Bubnuorpadumyeckme  6asbl  AaHHbIX:
PubMed, Clarivate WoS, Google Scholar n eLIBRARY
(nx opraHmsaumsa u pyHKuMoHan).

2. BbuouHdopmaTuka nocnefnoBaTenbHOCTEN: aHanus
rOMOSIOTMYHOCTU  MOCnefoBaTeNbHOCTEN, WHCTPYMEHT
BLAST n ero Bo3MOXHOCTHW, NpUMeEHeHne B Gruonorum u
mMeaunumHe.

3. CrpyktypHasa 6uouHdopmaTtmka. KomnbioTepHas re-
Homuka. OMukcHble 6a3bl gaHHbIx: RCSB PDB, UniProt
(BO3MOXHOCTU, MHTEphelc cepBuca).

4. TlpenckasaHwe CTPYKTypbl ©GEnkoB C  MNOMOLLbIO
HevipoceTeBbIX anroputmoB. MHTepHeT-cepsuc RaptorX.

Moodle:URL:
https://edu.vsu.ru/
enrol/index.php?id
=3211

2. llabopaTopHblie 3aHATUSs

2.1

XvMunyeckmn coctae op-
raHMama U CTpOeHue
KNeTKu

1. KayecTBeHHble peakuun Ha yrnesogbl, NMUNuabl, Npo-
TEeWHbI. MI3yyeHne uanKo-XMMmnyIeckmx CBOMCTB pacTBO-
pOB yrneBoAoB, MMNUAOB, NMPOTENHOB.

2. MpuroTtoBneHue bydepHbix pactBopoB. OnpenenexHve
pH pacTtBopoB. NMpurotoBneHne pacTtBOPoOB pa3HOM KOH-
ueHTpauun. MN3ydyeHne BRUSHUA pasnnyHbiX (HakTOpoB
Ha cBoncTBa U hyHKUUK 6enkoB.

3. OnpegeneHne copbLMOHHON CNOCOBHOCTU 3pUTPOLU-
ToB. OnpegeneHne CMNOHTAHHOrO U WUHAYLMPOBAHHOIO
remonusa.

Moodle:URL:
https://edu.vsu.ru/
enrol/index.php?id
=3211

2.2

AKTUBHOCTb 0O€enkoB w
KNeTo4YHbI MeTabonmam

1. syyeHne pencteusa dpepmeHTOB. V3yvyeHne BNuaHUs
pasnu4yHbIX (HakTOPOB Ha CKOPOCTb (PepMeHTaTUBHbIX
peakumit. KonndyectseHHoe ornpeferieHne kaTtanasbl no
Baxy n 3ybkoBon. OnpegeneHne HeEKOTOPbIX CyGCcTpaToB
uukna TpukapboHoBbIX KucnoT. KavecTBeHHoe O6Hapy-
XEeHue LUMTOXPOMOKCUAAa3bI.

2. OnpegeneHne copepXaHus [MOKO3bl B KPOBMW MO
LBETHOW peakumMnm C OpTO-TONyMAMHOM. KavecTBeHHble
peakumn Ha aueToH (npoba Jlerans) u auUeTOYKCYCHYIO
kncnoty (peakuns 'epxapara).

3. KayecTBeHHble peakumy Ha amuHokucnoTtbl. Kaue-
CTBEHHbIE peakuuu Ha MPOAYKTbI rTMAPONM3a HyKNeonpo-
TengoB (6enkn, yrrneBogbl, MNypPUHOBbLIE OCHOBAHWS,

docdar).

Moodle:URL:
https://edu.vsu.ru/
enrol/index.php?id
=3211

2.3

leHeTu4eckas  MHQOP-
Maums N cuHTe3 benka.

1. PelleHne cuTyaumoHHbIX 3a4a4y aHanMTU4eckumm me-
ToOaMu.

Moodle:URL:
https://edu.vsu.ru/
enrol/index.php?id
=3211

2.4

BuonHdpopmatnka M UH-
dopMaLMoHHble  6asbl

1. NHdopmaunoHHble Gubnuorpadpuyeckne 6asbl aaH-
HbiX: PubMed, Clarivate WoS, Google Scholar u

Moodle:URL:
https://edu.vsu.ru/



https://edu.vsu.ru/course/view.php?id=6407
https://edu.vsu.ru/course/view.php?id=6407
https://edu.vsu.ru/course/view.php?id=6407
https://edu.vsu.ru/course/view.php?id=6407
https://edu.vsu.ru/course/view.php?id=6407
https://edu.vsu.ru/course/view.php?id=6407

JaHHbIX

eLIBRARY. CuHTakcuc n CTpyKkTypa MOUCKOBbLIX 3anpo-
coB. MeTtapaHHble. MNpodunu: ORCID iD, ResearcherlD,
Scopus Author ID, SPIN-kog n AuthorlD (PUHLL), Google
Scholar. AHanu3 n guHamunka nyGrIMKauMOHHON aKTUBHO-
CTM aBTOPOB, OpraHun3auun, CTpaH U PEerMoHoB B COOT-
BETCTBYIOLLMX HAY4YHbIX HanpaBneHusax, npounsax m Te-
mMaTuKax.

2. BuouHdopmaTrka nocnegoBaTenbHOCTEN. 3HAKOM-
CTBO C cemencTBoMm nporpamm cepun BLAST. WHTep-
denc n Hasurauus. BelpaBHMBaHME W aHann3 amunHO-
KMCMNOTHBIX MocregoBaTensHocTen 6enkoBs, nocrnegosa-
TENbHOCTEN OCHOBAHUM HYKMEUHOBBLIX KUCIOT C MOMO-
whto BLAST, usBnekaembix u3 6a3 gaHHbix UniProt un
NCBI (National Center for Biotechnology Information).

3. CtpyktypHas OGuouHdopmaTtuka. KomnbioTepHasa re-
Homuka. OMukcHble 6a3bl gaHHbix: RCSB PDB wu
UniProt. CuHTakcuc, cTpyktypa u bopMmmpoBaHue nouc-
KOBbIX 3aMpoCoB. VIHTepHeT-cepBUC 1 npunoxenns Jmol
n PyMOL. AHanns cTpykTypbl 6enkoB: BTOpU4YHas, Tpe-
TWYHas, YeTBepTMYHas. [onck aMMHOKMCIOTHBIX ocTaT-
KOB MO 3afaHHbIM KpUTEpUsIM: 3apsd, rMapocdoBHOCTb,
BOAOPOAHbIE CBA3W, AucynbduaHble Moctukn. Onpeae-
rnieHne pacCTOsHUA MeXAYy BHYTPUMOSEKYNAPHbIMU ane-
MEHTaMKn, U3MepeHue AONWH CBHA3EeN Mexay atomamu,
PYHKUMOHaNbHbIMK rpynnamu. NoBepxHOCTH.

4. TlpenckasaHwe CTPYKTypbl ©GEnkoB C  MNOMOLLbIO
HeripoceTeBbIX anroputmoB. MHTepHeT-cepsuc RaptorX.
lMocTtaHoBKa 3agayun u hopMMpoBaHNE 3anpocoB Ha 06-
paboTKy [aHHbIX, HeobxoauMMbix AOns npenckasaHus
CTpyKTyp 6enkoB. AHanM3 nony4yeHHbIX JaHHbIX C cepBe-
pa RaptorX, ¢ nocneaylowmm yTo4HEHMEM YCMOBUIA NO-
MCKOBOW 3aJau4u.

enrol/index.php?id
=3211

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (Y4acoB)
Ne HanmeHoBaHue pa3gena
JTabopatopHble |CamocTosATenbHas
n/n ONCUUMNUHBI Jlekunun Bcero
3aHATUS paboTta
XMMHUYECKUN COCTaB OpraHuMamMa u cTpoe- 5 4 14 20
1 | HMe KneTkn
AKTUBHOCTb GENKOB WU KNETOYHbIA MeTa- 4 8 14 26
2 | 6onmsm
eHeTu4eckass wHOPMaLUMA U CUHTE3 6 12 14 32
3 | benka
BuovHdopmaTtuka ©n  MHMOPMaUNOHHLIE 4 10 16 30
4 | basbl AaHHbIX
pynnoBble KOHCYMNbTaUuu
KoHTponb 36
Utoro: 16 34 58 144

14. MeTogn4yeckue ykasaHMAa Ans odyvaroWmxca Nno 0OCBOEHUIO AUCLUIMIIUHDI

CTyOeHTbl 3HAaKOMATCA C TEOPETUYECKUM MaTepuanomM B NpoLecce NEeKUNOHHOro Kyp-
ca, CaMOCTOATENbHO NpopabaTbiBalOT N yCBaMBalOT TEOPETUYECKME 3HaHUS C UCMNONb30Ba-
HMeM pekomMeHayemon yyebHoW nuTepaTtypbl, y4ebHO-MeToaMyecknx nocobui, cornacHo
ykazaHHoOMy cnucky (n.15).
CTyaeHTbl perynsapHO CaMOCTOATENbHO U3y4aloT MaTepuarnbl 3NEeKTPOHHOro y4ebHo-
ro komnnekca (https://edu.vsu.ru/course/view.php?id=3211) no gucumnnuHe «OCHOBbI MO-

J'IeKyJ'IFIpHO-KJ'IeTO‘-IHOVI Cbl/ISVIOJ'IOFVII/I» M BbIMOJTHAIOT 3a4aHNUA 3TOIo0 KoOMMrekca.


https://edu.vsu.ru/course/view.php?id=3211

Ha nabopaTopHbIX 3aHATUAX CTyAeHTbl Nnbo mHaMBuAyanbHO, NMGO B cocTaBe Ma-
Nnow rpynnbl BbINOMHAKT y4ebHO-uccnenoBaTensckyto paboty. B xoae BbinonHeHus nabopa-
TOPHbIX paboT CTyAeHTbl NpnobpeTatoT HaBblkM obpaLleHns ¢ Buonornyeckumm obbekTamu,
nabopaTtopHbiM 000pyAOBaHMEM U WHCTPYMEHTapuem, CaMOCTOATENbHO OCYLLEeCTBASOT
9KCMEPUMEHTbI, PErMCTPUPYIOT, aHaNU3UPYT U MHTEPNPETUPYIOT pesynbTaTbl UccnenoBa-
HWU; Npu paboTe ¢ 6a3amMmn JaHHbIX, NPOrPaMMHbLIMU NPOAYKTaMU, CEPBUCAMU CETU UHTEPHET
OCYLLIECTBNAOT NOUCK, MPOBOAAT aHanM3 U CUCTEMATUINPYIOT NOfyvYaeMble AaHHble, BbIMNOM-
HAT BblYUCIIUTENbHbIE (in Silico) akcnepuMeHTbl. Pe3ynbTaThl y4ebHO-nccnegoBaTenbCKom
paboTbl, BKMOYas HeOOBX0AMMble pacyeTbl, 3aKMOYEHNSA 1 BbIBOAbI, OTBETbI HA BONPOCHI (3a-
AaHus) odopMnsoTca B paboyen TeTpaau CTygeHTa B Buae NpoTokona mccneposaHus. B
KOHLle nabopaTopHOro 3aHATUA pesynbTaTbl U MaTepuansl y4ebHO-nccneaoBaTenbCckon pa-
60Thbl JOKNaabIBaOTCA NpenogasaTtento, npn HeobxoanmocTn obeyxaatoTcsa B rpynne (oTyeT
0 nabopaTtopHoM 3aHATUKM). B cnyyasax nponycka NnabopaToOpPHOro 3aHATUSA MO KakMM-rmbo
npyyYnMHaM CTyaeHT o65A3aH ero caMoCTOATENbHO BbIMNOMHUTL NOA4 KOHTPONeM npernofasaTe-
Nns1 BO BPEMS UHANBUAYANbHbIX KOHCYNbTauun.

Tekylwlas attectaumna obecnedmBaeT NPoOBEPKY OCBOEHUS y4ebHOro matepuana, npu-
obpeTeHns 3HaHWN, YMEHUN N HABbLIKOB B MpoLiecce ayauTOPHOM U caMOCTosTeNbHOW pabo-
Tbl CTYAEHTOB, (hopmMmpoBaHus npodeccnoHanbHblX (MpodunbHbIX) KomneteHumn (MK-1.1;
MK-1.2; MNK-2.1).

Tekywas arrectaums no aucumnnnHe « OCHOBbI MONEKYNAPHO-KNETOYHON hmnanono-
rMny BKNOYaeT B cebsi perynsipHble oT4eTbl CTyAeHTOB No nabopaTtopHbiM paboTam, BbINosi-
HEeHMe TEeCTOBbIX U UHbIX 3aJaHUi K NeKUUaM 1 pasgenamMm MONeKynsapHO-KIeTOYHON (hrsmno-
nornMm B COOTBETCTBUM C MeToamnyeckumn pekomeHgaumsammn OYMK no gmncumnnmHe « OcHo-
Bbl MONEKYNAPHO-KIIETOYHON OU3NONOTUN».

Mpn nogroToBke K TEKyLUen aTTecTtauumn CTYAEHTbl M3y4aloT M KOHCMEKTUPYIOT peKo-
MeHOyeMylo npenogaBaTtenemMm y4yebHylo nutepaTtypy no temam NeKUMOHHbIX 1 nabopaTop-
HbIX 3aHATUIN, CAMOCTOSITENbHO OCBaMBAIOT NMOHATUIHBLIN annapaT, 3akpennsaT TeopeTuye-
CKWe 3HaHWA C UCNOJSIb30BaHMEM NIEKTPOHHOrO y4ebHO-MEeTOAMYECKOro KOMMeKca.

lMnaHnpoBaHMe M opraHu3auus TeKyLux aTTecTaumini 3HaHWW, YMEHWA N HaBbIKOB
OCYLLIECTBNAETCA B COOTBETCTBMM C cofepxaHmem paboyein nporpamMmbl M KaneHaapHo-
TeMaTU4YeCKMM MaHOM C NPUMEHeHneM ooHAa OLEHOYHbIX CPEeACTB U 3MEKTPOHHOro y4eb-
Horo komnnekca (https://edu.vsu.ru/course/view.php?id=3211).

Tekywaa aTtTectaumsa sasnsetTca obAsaTenbHOW, ee pesynbTaTbl OUEHMBAKTCA B
GannbHON cucTemMe M No peleHnto kadenpbl MOryT BbITb YYTEHbI NpU NPOBEeAEeHUU MpoMe-
XYTOYHOWM aTTecTaumm oby4vatowmxcs. PopmMor NPOMEXYTOUYHOW aTTecTaunm 3HaHUN, YMEHUI
N HaBbIKOB 0By4aloLMXCca ABASETCH YCTHbIA 9K3aMeH.

O6y4yeHune nuy ¢ orpaHNYeHHbIMU BO3MOXHOCTSAMU 340POBbSI OCYLLIECTBIISIETCA C y4e-
TOM UX MHAMBMAYANbHbBIX NCUXOU3NYECKNX OCOBEHHOCTEN U B COOTBETCTBUU C MHAMBULAY-
anbHOW nNporpaMmmon peabunurauum.

Ansa nuy, ¢ HapyweHnem cnyxa nHgopmMmaums no y4ebHon aucumnnuHe (nekuuun, me-
ToOANYECKME peKoMeHZ4auun K BbINOSHEHMIO nabopaTopHbiX paboT, (OoHAbI OUEHOYHbIX
CPeAcTB, OCHOBHAas M OOMOMHUTENbHAA nuTtepaTtypa) pasMeLleHbl B 35IEKTPOHHOM y4eBHOM
komnnekce (https://edu.vsu.ru/course/view.php?id=3211). Ha nNeKkUMOHHbIX 3aHATUAX U Nna-
BGopaToOpHbIX 3aHATUSX NpU HEOBXOOUMOCTU OO0MyCKaeTCs NPUCYTCTBME acCUCTEHTa, a Tak
Xe, cypaonepeBoaymMkoB 1 TMdnocypaonepeBoa4ymKoB.

MpomexyToyHas atrectaums Ansg nuuy C HapyLeHWsSMKU criyxa npoBOAUTCS B MUCh-
MEHHOM bopme, Npu 3TOM UCMOMb3YTCA 0bLWme KpuTepum oueHmnsaHus. MNpu Heobxoammo-
CTUW, BPEMS NOATOTOBKN HA 9K3aMeHe MOXeT ObiTb yBENUYEHO.

Ana nvy ¢ HapyweHneM 3peHnsa OonycKaeTcs ayananbHoe npegocTtaBrieHne NHGop-
Maumm (Hanpumep, ¢ UCNONb30OBaHNEM NPOrpPamMM-CUHTE3aTOPOB PeYn), a Tak XKe UCMNoNb3o-
BaHME Ha NeKumusax 3ByKO3anuCbIBaKOLWMX YCTPOMCTB (OMKTOOHOB M T.4.). Ha nekumoHHbIX
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3aHATUAX 1 NabopaToOpPHbIX 3aHATUAX NMPU HEOBXOANMMOCTM AOMyCcKaeTCca NpUCyTCTBUE accu-
CTeHTa.

Mpn npoBegeHUN NPOMEXYTOYHOW aTTecTaumMm AN nuy C HapyweHWEeM 3peHust Te-
CTUpOBaHME MOXET BbITb 3aMEHEHO Ha yCTHoe cobecenoBaHme Mo Bonpocam. [pu Heobxo-
ANMOCTU, BPEMS NOATOTOBKN HA aK3aMeHe MOXET ObiTb YBENMYEHO.

Jlvua ¢ HapyLieHnsMK ONOPHO-ABUraTeNbHOro annaparta ¢ y4eTOM COCTOSHUS X 3[40-
POBbS YaCTb 3aHATUN MOXeT ObiTb peanu3oBaHa ANUCTAHUMOHHO C MCMOMb30BaHWEM 3ek-
TpoHHOro yyebHoro komnnekca (https://edu.vsu.ru/course/view.php?id=3211). Ha nekuunox-
HbIX 3aHATMAX M NabopaTopHbIX 3aHATUSX MPU HEOBXOAMMOCTM LOMYyCKaeTCa NpuUcyTCcTBUe
accucTeHTa

[MpomexyToyHas aTTecTauusa ansa nuy, ¢ HapyLweHUsMU ONOPHO-ABUraTenbHOro anna-
paTa NpoBOAUTCS Ha OOLLMX OCHOBaHUAX, NPY HEOHXOAUMOCTU npoLueaypa 3K3ameHa MOXEeT
ObITb peann3oBaHa UCTaHLMOHHO.

15. Nepe4yeHb OCHOBHOW U AONOSTHUTENBLHOW NUTEepaTypbl, PECYPCOB UHTEPHET, HeoO-
XOAUMBbIX ANS OCBOEHUA AUCLUNIIUHbI

a) ocHoBHas nuTeparypa:

Ne
NCTOYHMK
n/n
Hosdpaues, A.Ll. HopmansHas ¢busuonoeus : yyebHuk / Ho3zdpayee A.L., Macnwokos N.M. —
1 Mocksa : FTOOTAP-Medua, 2021 .— 1088 c. // sGamernbscmeo «KoHcynbmaHm cmydeHmay :
3M1EeKMPOHHO-6ubnuomeyHasi cucmema. -
URL:L:https://www.studentlibrary.ru/book/ISBN9785970459744.html
Cydakos, K.B. ®usuonoeus yenogeka: amnac QUHaMU4yeckux cxem : y4ebHoe HaznsiOHoe rnoco-
5 bue / Cydakos K.B., AHOpuaHoe B.B., BazuH FO.E., Kucenese U.N. — Mockea : FTBOTAP-Medua,

2020 .— 416 c. // sdamenbcmeo «KoHcynbmaHm cmydeHma» : 371eKMpPOHHO-6ubnuomeyHas
cucmema. — URL::https://www.studentlibrary.ru/book/ISBN9785970458808.html

@usuornoeus Yenoeseka : y4yeb. / nod ped. B.M.lNokposckozo, I.®. Kopombko. — M. : MeduyuHa,
3 2011. — 664 c. // 3damenbcmeo «KoHcynbmaHm cmydeHma» : 371eKMPOHHO-6ubnuomeyHasi
cucmema. — URL:http://www.studmedlib.ru/book/ISBN9785225100087.html

KamkuH A.l". ATnac no cwmsumonorum : B 2 7. T. 2/ A.l'. KamkuH, WN.C. Kucenesa. — Mocksa :

4 FAOTAP-Meaua, 2013. // 3gaTenbcTBO «KOHCYNbTaHT CTyAeHTa» : 3NEKTPOHHO-
b6ubnunotevHas cucrema. — URL:http://www.studmedlib.ru/book/ISBN9785970424193.html
Koanos, H.H. MatemaTtuyeckuin aHanus reHeTnyeckoro koga / H.H. Kosnos. - 3-e u3g. (an.). -
Mockea : BUHOM. llabopatopwusi 3HaHun, 2015. - 226 c. - (MatemMaTuieckoe MOLENUPOBAHKE).
- Brubnvorp. B kH.. - ISBN 978-5-9963-2603-7 ; To e [OnekTpoHHbINn pecypc]. - ABC YHuepcu-
TeTckas 6ubnunoteka online. - URL: http://biblioclub.ru/index.php?page=book&id=120446
Yacosckux, H.;O. BuonHdbopmatuka : yuebHuk / Hacoscknx H.KO. — Mocksa : TOOTAP-Megana,
6 2020 .— 352 c. — BbuonHdopMaTuka [AnekTpoHHbI pecypc] : y4ebHuk / H. KO. Yacosckux. - M.
: TOOTAP-Meamna, 2020. — ISBN 5-9704-5542-5 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785970455425.html>.

CredaHos, Bacunun EsreHbeBuny. BuonHdopmatuka : y4ebHUK 4na akagemudeckoro 6aka-
naepwarTa : [and cTyA. BbiCW. y4eb. 3aBeaeHMI, 00y4aroLMXCSA NO TEXH. U €CTECTBEHHOHAY.

7 HanpasneHusmMm] / B.E. CtedaHos, A.A. Tyny®6, I'.P. MaBponyno-CtonapeHko .— MockBsa :
HOpant, 2018 .— 250, [2] c. : un., Tabn. — (bakanaep. Akagemudeckuii kypc) .— bubnuorp. B
koHue rn. — ISBN 978-5-534-00860-9.

6) gononHuTenbHas nuTeparypa:

Ne
NcTouHMK
n/n
8 BonbLwon npakTnkym no omManonorum YernoBeka u XXUBOTHbIX : y4eb. nocobue / A.l. HosgpayeB
[v op.]. = M. : Academia, 2007. - T.1. - 598 c.; T.2. — 540 c.
9 dusmnonorusa. PykoBoACTBO k 3KCnepumeHTanbHbIM pabotam : yyeb. nocobue / nog peg. Al

KamkuHa, U.C. Kucenesoin — FTEOTAP-Megua, 2011. — 406 c.
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Bypew A. MeToanku 1 OCHOBHbIE 3KCMEPUMEHTBLI MO M3YYeHUo Mo3ra U noeeaeHus / A. bypew,

10 O. bypeluoga, .M. XbtocToH. — M. : Bbicw. wk. —1991. — 398 c.
Kynawnues, A. I'.. KomnbtoTepHas anekTpodumanonorus n yHKLMOHanbHasi AMarHoctuka : y4yeo.

11 nocobue ans ctyd., 06y4. no HanpaeneHuto 020200 "Buonorus” u cneuynansHoctn 020205 "Ou-
suonorus” / A.l. Kynanyes . — N3a. 4-e, nepepab. n gon. — M. : POPYM : NHOPA-M, 2007 . —
639 c.

12 MaTonornyeckas Guoxmmus : yueb. nocobue ana npaktudeckmx 3aHatum / O.B. dununnosa,

[.A. BawaHog, O.H. BawaHosa, M.B. bBparnH. — BopoHex : UMML, BI'Y, 2009. - 118 ¢

ManbIin npakTUKym No hrn3Monornm YenoBeka U XXMBOTHbIX : y4eb. nocobue ans cTyd. By30B,
13 0o0yu. no HanpaBnenuto n cneumansHocTn "Bruonorms” / nog pea. A.C. batyeea .— CI16. : U3a-
Bo C.-lleTepb. yH-Ta, 2001 — 345 c.

JNakomkuH A.N. Dnektpoduanonorus / JNlakomknH A.N., Msarkos N.®. — M. : Bbicw. wk. — 1977, —
231 c.

®paHk, J1. Mor HenoBTOpUMbIN reHoM / J1. PpaHk ; nep. ¢ aHrn. H. LWadpaHoBckoi. - 2-e uag.
(an.). - Mocksa : JllTabopaTtopus 3HaHun, 2016. - 272 c. : un. - bubnuorp.: c. 258-266. - ISBN
978-5-93208-202-7 ; To xe [OnekTpoHHbIN pecypc]. - OBC YHuBepcuteTckas bubnmoteka
online. - URL.: http://biblioclub.ru/index.php?page=book&id=440858

MyToBuH, .P. KnuHuyeckas reHeTuka. [eHOMUKa M NpOTEOMMKa HacneaACTBEHHOW NaToOMNormu :
y4yebHoe nocobue / MytoBuH I'.P. — Mockea : FTOOTAP-Meauna, 2010 .— 832 c. — KnuHuue-
ckasi reHeTuKa. [eHoMuKa 1 NpoTeoOMMKa HacneaCTBEHHON NaTonorMm [QneKTPoHHBIN pecypc] :
y4yebHoe nocobue / MytoBuH I'.P. - 3-e n3a., nepepab. u gon. - M. : TOOTAP-Meguna, 2010. —
ISBN 978-5-9704-1152-0 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785970411520.htmI>.

14

15

16

B)MHOPMaLMOHHbIE 3NeKTPOHHO-0bpa3oBaTenbHble pecypchl (oduumanbHblie pecypcbl UH-

TEpHeT):
Ne n/n Pecypc
17 OCHOBbI MONEKYNSAPHO-KNETOYHOW (PU3MONOrMKN : BMNEKTPOHHbIN Y4eOHbIN KOMMMEKC. —
https://edu.vsu.ru/course/view.php?id=3211
18 OneKTPOHHbIN KaTanor Hay4Hon 6ubnuotekn BopoHEXCKOro rocyaapCTBEHHOINO yHMBEpCUTeTa.
— http:// www.lib.vsu.ru
19 Basa 3HaHui no monekynsipHow n obwen Guonorun yenoseka (HUMBIO)

http://humbio.ru/humbio/bioinformatica/00010278.htm

20 Buomonekyna https://biomolecula.ru/

21 MegauvumnHckasa 6a3a gaHHbix — PubMed: https://pubmed.ncbi.nim.nih.gov/

MounckoBas MHTepHeT-nNnatgopma, oobeamHaowas pecdepatvBHble 6a3bl AaHHbIX Ny6nvkauni

22 B Hay4HbIX XXypHanax 1 nateHToB — Web of Science: https://mjl.clarivate.com/home

23 MounckoBas cuctemMa no NosiHbIM TEKCTAM Hay4HbIX nybnukaunii — Google Scholar:
https://scholar.google.com/

o4 MHpopmaLmoHHo-aHannTu4eckmin noptan B 06racTu Hayku, TEXHOMOMMK, MeanUMHbI M obpaso-
BaHus — eLIBRARY: https://elibrary.ru/

o5 BaHK AaHHbIX TPEXMEPHbIX CTPYKTYP OenKkoB 1 HyKneunHoBbIX kucrnoT — RCSB PDB:

https://www.rcsb.org/

26 basa gaHHbIX nocnegoBatensHocTen 6enkos — UniProt: https://www.uniprot.org/
27 CepBuc noucka v BelpaBHUBaHUS nocnegosatenbHocTen — BLAST:
https://blast.ncbi.nim.nih.gov/Blast.cgi

28 CepBswc npegckasanust cTpykTypbl 6enka — RaptorX: http://raptorx.uchicago.edu/

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO obecneyeHUs Ans caMoCToATeNIbHON paboThl

Ne
NcTOYHMK
n/n
1 OcCHO8bI MONEKYNSAPHO-KIIEMOYHOU hu3UOI02UU ; 37IEKMPOHHbIU yHEOHbIU KOMIMIEKC. —

https://edu.vsu.ru/course/view.php?id=3211

BonbLuon npakTukym no rsnMonorum Yenoseka n XMBoTHbIX. Bruoxummyeckme metoael ncene-
2 AosaHui : y4eb. nocobue ans By3oB / cocT. : H.H. KaBepuH; M.1O. Mewepsikosa; [.H. brnusHe-
yoBa .— BopoHex : JIOM By, 2006 . - 4. 2. — 51 c.

BonopgueHkoBa, J1. A. BuonHgpopmartuka : ydebHoe nocobue / J1.A. BonogyeHkosa ; MuHuctep-
CTBO 06pa3oBaHus 1 Hayku PP ; Omckuii rocygapcTBeHHbIN yHnBepeuteT um. . M. loctoes-
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ckoro .— Owmck : OMIY um. ®.M. Ooctoesckoro, 2018 .— 44 c. : un. — bubnuorp. B kH .—
http://biblioclub.ru/ .— ISBN 978-5-7779-2214-4 .—
<URL:http://biblioclub.ru/index.php?page=book&id=563147>.

17. O6pa3oBaTesfibHble TEXHONOrMMU, UCNONb3yeMble Npu peanusauum y4yebHom Auc-
LUUNINHBbI, BKIKOYaA AUCTaHUUOHHbLIe obpasoBaTtenbHble TexHonoruum (OOT), anek-
TpoHHOe oby4eHue (J0), cmewaHHOe oGy4eHue):

C uncnonb3oBaHnem QYMK (https://edu.vsu.ru/course/view.php?id=3211) NpUMEHSOT-
CSl ANEeKTPOHHOe 0by4eHne 1 ANCTaHUNOHHbIE 0Bpa3oBaTesibHble TEXHOMOMMN B YacTh OCBO-
€HUs1 MaTepuana NeKUMOHHbIX, CEMUHAPCKNUX N NPaKTUYECKUX 3aHATUN, CaMOCTOATENbHON
paboTbl N0 pasgenam AUCLMNIIMHBI, KOHTPOSb OCBOEHUS y4ebHOro matepmana ¢ Ucnonb3o-
BaHMEM TECTOB, CUTYyaLMOHHbIX 3a4a4, NPOBEAEHMNE TEKYLLIEN N NPOMEXYTOYHOW aTTecTalmm.

UTeHune pasHbiX TUNOB Nekuun (BBoOAHasi, HpopmaunoHHada, npobnemHas) ¢ MCnonb-
30BaHMEM Cnauna-npeseHTaumn O4HO U (UnnM) ¢ NPUMEHEHNEM OUCTaHUMOHHbLIX obpa3soBa-
TenbHbIXx TexHonormn (https://edu.vsu.ru/course/view.php?id=3211). Ha nabopaTopHbIX 3a-
HATUAX MCMONb30BAHNE UHTEPAKTUBHbBIX U (hacUnMTaUnMoHHbIX OPM 0ByYeHNUS.

Mcnonb3oBaHue MHMOOPMaLMOHHO-CNPAaBOYHOM cucTeMbl « KOHCynbTaHT ntoc» - ans
CTYAEHTOB OTKPbIT NOCTOSIHHbLIA AOCTYN B KOMMNbIOTEPHOM Kracce

3HbB BI'Y www.lib.vsu.ru

OBC «YHuBepcuteTckaa bubnuoteka onlinex» https://biblioclub.ru/

ObC «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

18. MaTepmanbHO-TeEXHUYECKoe obecneyeHme AUCLUUNIIUHDBI:

HanmeHoBaHMe nomMelleHnn Ons npoBedeHns Bcex BuAOB | Agpec (MecTononoxeHue)

y4yebHon oeaTenbHOCTU, NPeayCMOTPEHHON Y4EOHbIM NiaHoM,
B TOM 4uCrie NOMELLEHUST O CaMOCTOSATENbHOW paboThl, C
yKaszaHnem nepeyvyHss OCHOBHOro obopyaoBaHus, y4yebHo-
HarnsaHbIX Nocobur 1 UCNonb3yemMoro NporpammMmHoro obecne-
YeHus

noMelleHMn nna npose-
AeHus Bcex BMOOB y4eb-
HOW JesTenbHOCTH,
npegyCMOTPEHHON  y4eb-
HbIM MaHOM

YyebHasa ayautopus Ana NpoBeAEeHMst 3aHATUIN NEKLMOHHOMo
TMnNa: cneuvanuanposaHHas mebenb, npoektop Acer X115H
DLP, akpaH ansa npoektopa, HoyToyk Lenovo G580 ¢ Bo3MOX-
HOCTbIO MOAKMYEHUS K ceTn «NHTepHeT»

MO: WinPro 8 RUS Upgrd OLP NL Acdmc,

OfficeSTD 2013 RUS OLP NL Acdmc,

OducHas cuctema LibreOffice 4.4.4

MO Dr. Web Enterprise Security Suite

CINC "KoHcynbTaHT lNntoc" gns obpasoBaHus

Cucrtema ynpaBneHusi obyyeHmem Moodle

nHTepHeT-6paysep Mozilla Firefox

r. BopoHex, nnowagp
YHuBepcutetckas, 4.1

YyebHasa aygutopusa Ons NpoBeOEHUS 3aHATUI CEMUHAPCKOro
TMNa, rpynnoBbIX U MHAMBUAYANbHbLIX KOHCYbTaUUN, TEKYLLEro
KOHTPONS M NPOMEXYTOYHOW aTTecTauuu:: cneunanm3mpoBaH-
Has mebenb, npoekTop Acer X115H DLP, akpaH ans npoekTo-
pa, HOyTOyk Lenovo G580 ¢ BO3MOXHOCTbIO MOLKMOYEHUS K
cetn «MNHTepHeT»

anektpokapguorpadbl  IK1T-07  AKCMOH, NynNbCOKCUMETP
OANOKC-01, cnupomeTtp CI1-01, cnnpomeTtp Cnupo-cnekTp, To-
HomeTpbl NA-01 AabioTop, TepMocTaT CyxoBO3AyLHbIA TC-
1/80 CI1Y, ®3K K®K-2, mukpockonsl BUOME[-2 MoHOKynsip-
Hble, anekTpoctumynaTopbl OCJ1-02, TepmMocTaT CyxOBO3AyLU-

r. BopoHex, nnowagp
YHuBepcutetckas, a.1



https://edu.vsu.ru/course/view.php?id=3211
https://edu.vsu.ru/course/view.php?id=3211
http://www.lib.vsu.ru/
https://biblioclub.ru/
http://www.studmedlib.ru/

HbIn TC-1/80 CI1Y, BoasiHas 6aHs, ueHTpugyra nabopatopHas
CM-12, ueHtpudpyra rematokputHaa CM-70, ueHTpudpyra C-
2204, CnmynsaumoHHasi OH-anH cuctema oTpaboTKM HaBbIKOB
OKI, UndpoBon maHekeH ayckyrnbTauum cepgua u nerkux,
anektpoctumynatop ACJ1-2, kumorpad, mukpockon Buonam
C-11, cnupomeTp CI1-01.

MO: WinPro 8 RUS Upgrd OLP NL Acdmc,
OfficeSTD 2013 RUS OLP NL Acdmc,
OducHas cucrtema LibreOffice 4.4.4

MO Dr. Web Enterprise Security Suite

CNC "KoHcynbTaHT MNntoc" ona obpasosaHus
Cuctema ynpaBneHus obyyeHmem Moodle
nHTepHeT-6paysep Mozilla Firefox

MomelleHne anst caMmocToATeNbHOM paboTbl C BO3MOXHOCTbIO
noakntoyeHnst Kk cetn «MHTepHeT»: Cneynann3mpoBaHHas Me-
6enb, KOMMNbIOTEPDI (cucTtemHbIn
onok Pentium Dual Core CPU E6500, MOHMU-
Top LG Flatron L1742 (17 wr.) MO OfficeSTD 2013 RUS OLP
NL Acdmc.

r. BopoHex, nnowagb
YHuBepcutetckas, a.1

19. OueHou4HbIe cpeAcTBa ANsl NPoBeAEeHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopsioK OLEHKM OCBOEHUS oby4vatommmcst y4ebHoro matepuana onpegensieTcsl co-

AepxaHnem cnenyrowmnx pasgenos ANCUNNIIUHDbIL

No HanmeHoBaHne pas- Komne- NHuankaTop(bl)
n/n |A€Na  aMCUMNAMHBI TeHLMs(n) AOCTMXKEHUS OueHouYHble cpeacTBa
(moayns) KoMneTeHunu
XvMUYeckun coctas op- MK-1.1,
raHuama W  CTpoeHue MK-1 MK -1.2 OTyeT 0 nabopaTOPHOM 3aHATUM,
1 |kneTkn TecToBble 3aJaun,
AKkTMBHOCTb GenkoB u| [IK-2 MK-2.1 3agaHuna QYK
KNEeTOYHbIV MeTabonnsm
Fenetudeckasn  uHdop-| o o MK-1.1, OTyeT 0 NabopaTopHOM 3aHSATUK,
2 |Mauus v cuHTes benka MK -1.2 TecToBblE 3a4auu,
MK-2 MK-2.1 3agaHusa QYK
XvMUYeckun coctas op- AK-1 MK-1.1,
raHuama W  CTpoeHue } MK -1.2 OTyeT 0 nabopaTOPHOM 3aHATUM,
3 |kneTku TecToBble 3agauyu,
AKkTMBHOCTb GenkoB u| [IK-2 MK-2.1 3agaHuna QYK
KNEeTOYHbIV MeTabonnsm
'eHeTMyeckaa  MHQoOP- MK-1.1,
MaLVs v CUHTE3 Benka MK-1 K -1.2 OTyeT 0 NabopaTopHOM 3aHATUW,
4 TECTOBbIE 3a4a4u,
MK-2 MK-2.1 3apaHus YK
lNpomexyToyHasa aTTecTaumsa
POMEXYTOHHaR arrecTall Komnnekt KNWMos
dopmMa KOHTpONS - 3K3aMeH

20 TunoBble OUEHO4YHbIE cpeAcCTBa U MeToAMYECKMe MaTepuanbl, onpeaenstowme

npoueaypbl oueHnBaHunsA

20.1 TeKywWwMN KOHTPOJIb yCNeBaeMocCTu




KOHTpOJ'Ib ycnesaemMoCTn no gumcumniinHe OCyLllecTBnAeTCcA C NOMOLbI cneayrwmnx
OLUEeHO4YHbIX CpeacTB: TECTOBbLIX 3aJaHuin, OTYETOB MO na6opaToprlx 3aHATUAM

MpumepHbLIN BaprMaHT TeCTOBbIX 3afaHUN

YacTtb A. Beibepnte oguH npaBunbHbIN OTBET

1. KpoBb cocTOMT U3:

a) 20-25% dopMeHHbIx anemMeHToB 1 75-80% nnasmbl; 6) 55-60% dopmeHHbIX anemeHToB n 40-45% nnasmel;
B)40-45% chopmeHHbIX arneMeHToB 1 55-60% nnaawmel; r) 75-80% dopMeHHbIx anemeHToB 1 20-25% nnasmbl.
2. B Hopme ocMoTHYecKoe AaBreHue nna3mMbl COCTaBNAeT:

a) 5.6 atm; ©6) 7.6 atm; B) 0.03 atm; r) 9.6 atm.

3. PactBop 1.0% koHueHTpauua NaCl aBnsaeTtcs:

a) rMnoocMoTUYECKUM; 6) N300CMOTUYECKNM; B) TMNEPOCMOTUYECKUM; ') HOPMOOCMOTUYECKUM.

4. B Hopme pH kpoBu cocTaBnsieT:

a)2.4;6)54;8)7.4;r)7.6.

5. UameHeHune pH KpoBU B CTOPOHY KUCNOW peaKkuu Ha3bIBaoT:

a) remonusom; 6) ankano3om; B) MMHUEN; I') auMO030M.

6. TpaHCNOPTHbLIM GENKOM KPOBU ABNAETCA:

a) NpoTpom6uH; 6) C-peakTuBHLIN 6eMokK; B) a.-NUMONPOTENH; I) NITA3MUHOTEH.

7. OHKOTMYecKOe AaBlieHue KPOBM B OCHOBHOM ofnpeaensieTcsa cogepxaHuem B nnasme:

a) npoTpomMbuHa; 6) hubpuHoreHa; B) anbOyMunHa; r) NnasMmMHOrEH.

8. BbibepuTe npaBunbHYy nocrefoBaTeNilbHOCTb GUMOXMMMUYECKNX NPOLIECCOB CBePThbIBaHUSI KPOBU:
a) noBpexaeHue cocyaa — npotpombuHasa — (dubpuHoreH — ubprH) —(NPOTPOMOUH — TPOMOUH);
©0) noBpexaeHne cocyga — (NPoTPoMOUH — TpOoMBUH)— NnpoTpombuHasa — (pubprHoreH — PUBPUH);
B) NOBpeXaeHne cocyaa — nNpoTpombuHasa — (NpoTpoMOUH — TPOMOBUH)—(cpnbpuHoreH — prbpuH).
r) noBpexaeHue cocyga — npoTpombuHasa — NpoTpoMOuH — (punbpuHoreH — pnbpuH).

9. B Hopme BenunyMHa remaToKpuTa cocTaBnser:

a) 0.3-0.4; 6) 0.4-0.5; B) 0.5-0.6; r) 0.6-0.7.

10. 3 nepeuncneHHbIX hakTopoB B cBepTbiBaHUU KpoBu HE yyacTByeT:

a) npoTpoM6uH; 6) pbakTop XaremaHa; B) Na3MUHOrEH; ) NpeKansMKpeH.

11. Ansa ¢dmbpuHONM3a Heobxoamum crneayrowmn akTop:

a) TpombonnacTtuH; 6) pmubpuHoreH; B) NIA3MUHOrEH; I) MPEKanMKPeuH.

12. K ecTeCcTBEHHbIM aHTUKOArynsaHTaM OTHOCHAT:

a) ButamuH K; 6) ButamuH Baiz; B) renapwviH; r) aHTUreModunbHbIN rnobynuH.

13. B HOpMe B KpOBM YernoBeka COAEePXKUTCA crieaytollee KonmyecTso GOPMEHHbIX 3NIEMEHTOB:
a) aputpouunToB — 4-8x102/n; Tpombountos — 30-40x10°%/n; nenkountos — 4-5x10%/n;

6) aputpoumnToB — 4-5x1012/n; TpombounToB —300-400x10°n; nevkoumToB — 4-8x109/r;

B) apuTpouutoB — 4-5x10%n; TpomGoumToB — 100-200x10°/n; nenkountos — 4-8x10%2/m;

r) sputpoumToB — 4-8x10°/n; TpomGouutos —100-200x10%2/n; nevikountoB — 4-5x109/n.

14. B HopmMme cogepaHue reMorno6MHa B KpOBM YesioBeKa CocTaBnsieT:

a) 60-100 r/n); 6) 100-130 r/n; B) 110-160 r/n; r) 160-200 r/n.

15. CoeauHeHue remornooumHa ¢ CO Ha3bIBaloT:

a) okeuremorrnoomHoMm; 6) MeTreMornobMHoM; B) kKapboremMornobuHoOM; r) kKapboKCUreMornobMHoOM.

16. M’McTaMuH-NpoAyLMUPYIOLLMM JIENKOLIMTOM SIBIISIETCA:

a) 6asocpun; 6) 303MHOUN; B) HENTPOMUN; ) MOHOLIMT.

17. Hanbonblen ¢parouMTapHom akTMBHOCTbIO OGnagaer:

a) 6asocpun; 6) 303MHOGUN; B) HENTPOGUI; T) MOHOLIMT.

18. T-xennepbl ABNAIOTCA cyononynsaunen:

a) 6a3ocmnos; 6) MOHOLMTOB; B) HEWTPOdUIT; I) IMMAOLIMTOB.

19. K ueHTpanbHbIM opraHaM UMMYHHOMN CUCTeMbl OTHOCAT:

a) napawuToBUAHYyo xeneay; 6) ceneseHky; B) TUMYC; ) nMMdaTnyeckue y3anbl.

20. K cucteme Hecneundmnyeckon peaMcTeHTHOCTU OpraHn3mMa OTHOCHAT:

a) cucTemMy KomnnemeHTa; 6) dhakTopbl rymopanbHOro UMMYHHOIO OTBETA;

B) CUCTEMY UHTEPNEWNKUHOB; T) B-numdounThbl.

21. CpOK XU3HU 3PUTPOLUTOB B KPOBU B HOPME COCTaBMNAET:

a) 1-2 mecsua; 6) 2-3 mecsua; B) 3-4 mecsaua; r) 5-6 mecaues.

22. Hanbonbluen NpoaomKUTENbHOCTLIO XXU3HU Cpean NIEMKOLIMTOB XapaKTepu3yrTCs:

a) 6asocunbl; 6) 903MHOPWNLI; B) HENTPOMUIBI; ) MMMEOLUTHI.

23. Hecneuundmnyeckor NpoTUBOBMPYCHON aKTUBHOCTbLIO OGnaaaroT:

a) MIMMYHOTINOOYNUHBI; 6) MHTEPNENKUHBI; B) MHTEPAEPOHBI; ) C-peakTUBHbIM BENoK.

24. KakoM Knacc MMMyHOrnoG6ynmHOB BKIKOYaeT CeKpeTopHbIn nyn: a) IgM; 6) IgE; B) IgA; 1) IgG.



25. K aHTUreHnNpe3eHTUPYOLWUM KreTKamMm OTHOCAT:

a) 6asocdmna; 6) MOHOUUTBI; B) 3pUTPOLIUTBI; ) TPOMOOLITBI.

26. AHTUreHHbIN YyXepoaHbIA 6enoK HOCUT Ha3BaHue:

a) aHTuTona; 6) anutona; B) napaTtona; r) nepurona.

27. 3puUTPONOITUHLI B OCHOBHOM CUHTE3UPYIOTCH B:

a) nerkmx; 6) KpacHOM KOCTHOM MO3re; B) noykax; r) ceneseHke.

28. TpomM6OLUTLI B KpaCHOM KOCTHOM MO3re o6pa3yroTcs us:

a) NpoapuTpobnacTos; 6) MerakapMounToB; B) TPOMOOLMTOMNOSTUHOB; ') PETUKYITOLMUTOB.

29. B HopmMe BoguTenem puTMa ABNAETCA:

a) aTPMOBEHTPUKYNSIPHBIN y3en; 6) cMHoaTpuaneHbii y3en; B) HOXKM ['uca; r) BonokHa lNypkuHbe

30. ®a3a nnaro noTteHumarna OeNCTBUA COKpPaTUTESNbHbLIX KApAUOMUOLIMTOB OOycrnoBrieHa U3MeHeHUeM
MOHHOW NPOHULIAEMOCTU MeMOpaHbI Ans:

a) K*; 6) CI; B) Na*; r) Ca?*.

31. Npu yBenuyeHnn B KPOBU KOHUEHTpauumn noHoB Ca’* cuna cokpalueHuin cepaua 6yaer:

a) Bo3pacTaTb; 0) ymMeHbLUaTLCS; B) ocTaHeTCca 6e3 M3MeHeHUR; r) CHayana yMeHbLUMTCS, 3aTeM BO3pacTeT.

32. MNpu pencTBUM agpeHanuHa byaetT NnpoucxoauThb:

a) yBenuyeHne 4acToTbl U CHUXEHMEe CUIbl CEPAEYHbIX COKpaLleHuii; 6) yBenMyeHne 4actoTbl U CUMbl cepaey-
HbIX COKpALLEHWNI; B) CHKEHWE YAaCTOThl M CUIbl CEPAEYHBIX COKPALLEHUN; ') CHKEHNE YacTOoThbl U yBENMYEHne
CWnbl CEpAEYHbIX COKpaLLEHUIA.

33. bapopeuenTopbl pacnosnoXxeHbl B:

a) npaBom npeacepauu; 6) gyre aopTol; B) TEBOM Npeacepanm; r) Nosbix BEHaX.

34) Mpu BBegeHUM B OpraHn3M agpeHo61I0KaToOpoB apTepuarnbHoe AaBlieHue:

a) NoHM3uTcs; 6) NOBLICUTCS; B) HE UBMEHUTCS; T) CTAHET rMNEPTOHNYECKUM.

35) YBenuyeHune cekpeuumn HaTpMnypeTuyYecKoro nenTuga BbI3OBeT cregyrowmm acpcekT:

a) NoBbILLEHNE apTepuanbHoro gaenexus; 6) ysennyerHve obbema LnpKynmpyroLLen KpoBY;

B) CHWXeHne obbema LMpKyNUpyoLwen KPoBK; ) yBENUYEHNE CUCTONUYECKOro obbema.

Yactb b. Bb|6ep|/|Te TPW npaBusibHbIX OTBETOB U3 LLUECTU

36. K 6eTa-rnobynuHam oTHOCAT crnepaytowme 6enku nnasmbl KPoBU: a) NpoTpombuH; 6) NnasmuHoreH; B)
aHTUTPUNCWKH; ) mnbpuHoreH; ) C-peakTuBHbIV BErnok; €) NMNONPOTENH HN3KOW MITIOTHOCTMK.

37. K HopmanbHbIM hopmam coeaMHEHUA reMorno6MHa OTHOCHT:

a) meTremornobuH; 6) okcuremornobuH; B) kapbokcmremornobuH; r) kapboremornobuH;

[) BOCCT@HOBINEHHbLIN reMOorfiobuH; €) METOKCUreMOornoouH.

38. B obpa3oBaHMu NpoTpoMOUHa3bl (BHYTPEHHUI NYTb) y4acTBYIOT crepytowme pakTopbl:

a) KannukpewH; 0) nnasmMuHOreH; B) aHTUTPUNCUH; r) punbpurHoreH;
4) daktop Kpuctmaca; e) chaktop XaremaHa.

39. KneTku kpoBu 06pa3yroTcsl M cneuvanu3upyroTcs B criegyoWmMx opraHax: a) )XenToM KOCTHOM Moa3re;
©) KpacHOM KOCTHOM MO3re; B) TUMYCe; T) NeYeHu; 4) Noykax; e) numdoysnax.

40. K cucreme Hecneuumdnieckom pe3mMCTeHTHOCTU OTHOCAT:

a) BblpaboTky aHTUTEN; 6) KNoHMpoBaHWe B-numdouuntos; B) cnHTes IgA; r) cMcTemMy KOMMMMEHTa;

A) nHTepdepoHsbl; e) cuctemy Makpodaros.

41. AKTUBHBIN UMMYHUTET BblpabaTbiBaeTcA:

a) BakuMHauven; 6) BBegeHneM CbIBOPOTKW; B) BBEAEHMEM MHTEPdEpPOHa; ) NPUBUBKOW;

4) nocrne MHEKLUMOHHOro 3aboneBaHus; €) aHTMbnoTnkamu.

42. BoigensoT cneaylowme Knaccbl UMMyHorno6ynuHos: a) IgK; 6) IgB; B) IgE; r) IgH; ) 1gG; e) IgD.

43. K ocHOBHbIM 3Tanam chepMeHTaTUBHOro CBEPThbIBaHUA KPOBU OTHOCAT:

a) cocyancTo-TpombouuTapHbii remocTas; 6) obpaszoBaHme NpoTpomM6buHasbl; B) obpasoBaHue 6enoro Tpomoa;
r) obpasoBaHue TpoM6UHa; ) obpasoBaHne hmnbpuHa 1 ero nonumepusauus; €) dudbpmnHonIua.

44, T'ymopanbHble ¢hakTopbl MOryT OKa3biBaTb Ha cepAue crnenytoume BlUAHUs:

a) annHedprH BbI3bIBAET MONOXMUTENbHbBIA XPOHOTPONHLIN addekT; 6) K+ Bbi3biBAaeT oTpuUaTenbHbIA XPOHO-
TponHbIN agcpekT; B) Ca?* BbI3bIBAET OTpMUATENBbHBIN MHOTPOMHBIA 3MEKT; ) aLeTUNXONNH Bbi3biBAET OTPU-
LaTenbHbIN UHOTPOMHbIV 3PdEKT; A) HOPaNMHEMPUH OTPULLATENBHBLIN MHOTPOMHbIA APAEKT; €) aueTUIXOonmH
NOMNOXMTENbHbIA 6ATMOTPONHBLIN 3PEEKT.

45. Kakvme BNusiHMsi oKa3bIBalOT NepeymncrieHHble rymopanbHbie PakTopbl Ha hyHKLUMOHaNbLHYK cucTe-
My nopaepXaHus onTUManbHOro oobema umpkynupyouien kposu (OLK):

a) Na-ypetnyeckuin nentug ymeHbowaeT OLIK; 6) Na-ypetudeckun nentug ysenunyuusaet OLIK;

B) anbgocTepoH ymeHbLluaeT OUK; r) anbgoctepoH yBenuumsaet OLIK;

[) aHTuauypeTudeckmin ropMoH ymenbluaeTt OLUK; e) aHTnanypetunyeckun ropmoH ysenuumsaet OLIK.

46. K cocypnocyxuBarowwmm (MpeccopHbIM) BellecTBaM OTHOCSAT:

a) aHrMOTEeH3WH; 6) 6paanKUHKH; B) TMCTaMuWH; T) MEOYIIWH; 4) Ba30NpPeCCHH; €) CEPOTOHMH.



YacTtb B. Buibepute oguH npaBunbHbIN OTBET

1. Ba3bl AaHHbIX — 3TO:

a) crnoxHas nporpaMmma, HanpaBfeHHas yyYeT Bxoadllen uHpopmauuu;

©) 6eckoHeuHbI 06BbEeM AaHHbIX, NOCTOAHHO ynpasngaLwmincs ¢ nomowsio CYB[;
B) Habopbl AaHHbIX, HAXOAALWMNECH MO KOHTPONIEM CMCTEM YNpaBreHus.

2. Cnoeo Null B B[] ucnonb3yetca gnsa o603HavyeHunn:

a) Hyns; 6) HeonpedeneHHbIX 3HAa4YEeHWI; B) NYCTbIX 3HAYEHUIA.

3. Kakon cumBon 3ameHsieT Bce npwm 3anpoce B B ?

a) cumBon «&»; 6) CUMBOI «*»; B) CUMBOI «?».

4. 3anpocbl cO3[al0TCs C NOMOLUbIO:

a) cnyx6bl 3anpocoB; 6) macTepa 3anpocoB; B) KIWEHTa 3anpocoB

5. OcHOBHbIe NOHATUSA nepapxuyeckomn bM:

a) ypoBeHb, y3en, cBa3b; 6) Tabnuua, ctonbel, CTpoka; B) OTHOLLIEHME, aTpubyT, KOPTEX.
6. JaHHbIe — 3TO:

a) npeacrasneHne uHgpopmaumm B hopmanu3oBaHHoOM Buae Ans paboTbl C HAMY;
©) dakTbl, KOTOpPbLIE HE NOABEPrNMCL 06paboTke;

B) HdOpMaLumsa B ONpeaerieHHOM KOHTEKCTe.

7. FmaBHOe ycrnoBue cpaBHUMbIX OTHOLUEHUN:

a) TOYHOE KONTMYECTBO CPaBHMMbIX NMPU3HAKOB;

©) Hann4me KONMYEeCTBEHHOCTU MPU3HAKOB;

B) oAMHaKoBas CXema OTHOLLEHWN.

8. Onepauus npoekUun HanpaeBrieHa Ha:

a) HaknagblBaHWe AaHHbIX ogHon Bl Ha aaHHble gpyron B[;

©) cpaBHeHune B[] Ha OCHOBE CXOXECTH;

B) BbIBOPKY AaHHbLIX COMNAcHO 3agaHHbIM atpubyTtam.

9. B oTnnume OT Nosnib30BaTeNIbCKOro Tuna AaHHbIX 6a30Bble TUNbI 4aHHbIX:
a) nmetoT 6onee NpPoCTy0 CTPYKTYPY;

©) oomkHbl ObITe B Ntodon B[;

B) NpucyTcTBytOT B B[l nsHavansHo.

Kputepumn oueHku TeCTUpoBaHUs:

OLeHKa «OTIIMYHO» BbICTABMAETCA CTYAEHTY, €Cnv BbIMONIHEHO npaBunbHO He MeHee 90% TecToBbIX
3agaHum;

OLlEHKa «XOpOLUO» — €CI1 BbIMOMTHEHO NpaBuribHO He MeHee 80% TeCTOBbIX 3a4aHuii;

OLeHKa «yOOBNETBOPUTENBHO» — €CMNU BbINOMHEHO NPaBuiibHO He MeHee 70% TeCTOBbIX 3a4aHui;

OLleHKa «HEeYya0BMNEeTBOPUTENBHO» — €CIX BbIMOMHEHO NpaBuIibHO MeHee 70% TeCTOBbIX 3a4aHuUN.

Mpumep naGopaTopHOro 3agaHus

Tema 3aHATUS: AHann3 CTPYKTYPHOIO COCTOSIHUA MakpoMoriekynbl 6enka

Paborta: lNouck B 6a3e gaHHbIXx PDB TpexmepHon CTPYKTYypbl MOMEKy bl remornobuHa
n ee aHanu3 c NOMOLLbIO NpunoxeHuns Jmol.

Llenb paboTtbl: HanTn B oMUKCHOM 6a3e JaHHbIX CTPYKTYPbl MOSIEKYN OKCU- U Kapbok-
curemornobuHa Yyenoseka n nccnegoBatb B3anMHoOe NosioXKeHne aToMOB reMOBOrO Xernesa B
anbga- n beta-cydbbeanHuyax onuromepa.

O6bekT uccnepoBaHns, obopygoBaHMe U maTepuanbl: annbl, cogepxalme onuca-
HUEe TPEXMEPHOWN CTPYKTYPbl MOSEKYSbl OKCU- U KapboKkcureMornobumHa, nony4eHHon no gaH-
HeiM PCA, KOMMNbIOTEP C YCTAHOBMEHHOW Java-nnatdopmMon 1 npunoxeHnem Jmol, goctyn K
CeTU WHTepHeT (ONuUUOHamnbHO), NPOLIECCOP 3ANEKTPOHHbIX Tabnuy — MS Excel wnu Li-
breOffice — Calc.

Xopn paboThbl:

1. CchopmmpoBaTb NOUCKOBLIN 3anNpoc Ha nseneyeHne n3 6asbl gaHHbIx PDB ¢annos,
cofepXalumx CTPYKTYpYy MOMEKysbl OKCU- 1 KapbokcuremornobuHa yenoseka. [ns paboTbl
Heobxogummo 3arpy3uTb no 10 dannos, coagepXalumx CTPYKTYpy 3TUX nuraHaHbix doopm 6en-
Ka.

2. lNocnepoBaTenbHO OTKPbITb MOSTyvYeHHble hansbl C NOMOLLBI NpunoxeHna Jmol un
BbIYUCITUTb MEXaTOMHbIE PACCTOSIHUS, UCMOSb3YS UHCTPYMEHT «IIMHENKa»:



a) onpenenuTb AUCTaHUMIO MeXay BCEMU aTOMaMu xenesa BHYTpU MOMeKynbl 6ernka,
ANSA KaxaoW 13 3arpy>KeHHbIX CTPYKTYP;

6) M3MepnUTb ANCTaAHUMIO MEeXAy aToMaMm a3oTa MPOCTETUYECKOW rpynmnbl U1 aTOMOM
KomnnekcoobpasoBaTens ansa Bcex annos;

B) BbIYMCNNTb MNOMOXEHNE FEMOBOIO Xefle3a OTHOCUTENbHO MIOCKOCTU NOPUPUHOBO-
ro KonbLa, ¢ NOMOLLLIO (POPMYIrbl HAXOXAEHUS BbICOTbI ANS Pa3HOCTOPOHHErO TPEYrofibHuU-
Ka.

3. Pesynbtatbl UBMEPEHNIN 3aHECTU B INEKTPOHHYK Tabnuuy, paccuynTtaTb napameT-
Pbl, XapakTepU3ylLLYK LeHTpanbHyl0 TEHAEHUMIO paga Ans Kaxaow u3 uccnegyembix nu-
raHgHbIx oopm Benka.

5. Hantn 3HayeHus Benu4MH OOBEPUTENbHBIX UHTEPBArNoB ANA ABYX MPUBEOEHHbIX
BbIGOpoK no n. 2 a) n 6).

6. MNpoBecTn aHann3 NoOMnyYeHHbIX pe3ynbTaTtoB U cAenaTb BbiBOAbI MO CTPYKTypam
npvBeaeHHbIX NUraHaHbIX opM rembernka.

7. NMnCbMEHHO OTBETUTL Ha crnefytoLme Bonpochl:

OnuwmnTte, mMexay Kakmmum aToMamu remMoBOro enesa anbda- n 6erta-cydbemHu,

HanMeHbLLee N HanbornblLuee PacCTOosAHUE U MOXHO N NO 3TUM AaHHbIM nNpeayragatb

ANMEPbI Kakoro Tuna MoryT obpasoBbiBaTbCA Npw AMccoumalmm TeTpamepa Makpomo-

nekynbl?

Bnuset nu tun nuranga (Oz2 n CO) Ha n3MeHeHne MoMoXeHUss reMOBOro Xenesa oT-

HOCUTENbHO MSI0CKOCTN NOPOMPMHOBOrO KomnbLa?

Yem MOXHO 00BACHUTL Takme pesyrnbTaTbl?

B oTuyeTe yka3zaTtb:

— Kak BnvdeT 3aMeHa nuraHga Ha norioXXeHue reMoBOro Xernesa OTHOCUTENbHO Moc-
KOCTM NOPdOMPUHOBOro KOMbLa;

— 4yem obycnoBneHa BapnabenbHOCTb MOMIOXEHUA FEMOBOro Xenesa OTHOCUTENbHO
NMOCKOCTU reMa Ncxoas u3 pesynbTaToB aHanu3a MmeTagaHHblx annos PDB;

— MUCbMEHHO OTBETUTb Ha BOMPOCHI K paboTe.

Kputepum oueHku:

KpuTepmnsmun oueHnBaHst KOMNeTeHUUN (pe3ynbTaToB) ABSKOTCA:

- NOAroToBKa K 3aHATUIO (0popMneHue 3aHAaTUS B paboyen TeTpagm B COOTBETCTBUM C
MeToandeckumMmn pekomeHgaumamu; 1 6ann);

- OTBETbI Ha YCTHbIE BOMNPOCHI N0 TEME 3aHATUSA U coaepXaHuto nabopaTopHon pabo-
Tol (1 6ann);

- aKTUBHOCTb M CaMOCTOSTENBHOCTb NPW BbINONHEHUN 3agaHnsa (2 6anna);

- ocbopMneHns pesynbTaTtoB B COOTBETCTBMM C METOAUYECKMMIN pekoMeHaaumnamm (1
6ann);

- YMEHMe aHanuaupoBaTtb, 006CyK4aTb MOMyYeHHble pe3ynbTaTbl U CAMOCTOSTENbHO
dopmynuposatb BbiBogbl (1 6ann).

PaboTa cumMTaeTcs BbINOMHEHHOW U 3a4TEHHOW, €CNU CTYAEHT B KOHLIE 3aHATUS Npeja-
CTaBu OTYET B COOTBETCTBUM C JaHHBIMU METOANYECKMMU PEKOMEHOALNSMMN.

20.2 MNMpomexyToyHasa aTTecTauus
lMpomexyToyHasa aTTectaumsa no gucuunnuHe (dK3ameH) ocyLecTBnsSeTcs no utoram
pe3ynbTaToB TEKyLLEen aTTecTaumm n (unum) ¢ ncnosnb3osaHnem komnnekta KMMos.

nepe‘-leHb BOMNPOCOB K npome)KyTquoﬁ aTTecTauummn



1. TlMoHaTue o PyHKLMOHAnNbHbBIX CUCTEMAxX opraHmamMa. PesynbTaTt Kak cuctemoobpa-
sywowmin daktop. MNpuHumnel Teopnn PyHKLUMOHASbHBLIX CUCTEM.

2. WoHHble mMexaHu3Mbl noTeHumarna nokosi. KanneBbl paBHOBECHbLIN MOTeHUuarn,
dopmyna HepHcra.

3. JlokanbHbIM NOTeHUMan, M3MeHeHMe NOHHOW NPOBOAMMOCTM MeMbpaHbl Npu ge- u
penonapusaumun. NoTeHunan gencTens, mepa Bo30yamMMOCTH, NOPOr, KPUTUYECKUA YPOBEHD
Aenonapusaunn, oBepLuyT, runepnonsapusauus.

4. WN3ameHeHue BO3byaAMMOCTM MemOpaHbl B Mpouecce pa3BUTUSA noTeHuuana gen-
ctBus. CBOMCTBA NOPOroBOro pasgpaxuTens: 3aKkoH «BCe UMW HUYEero», 3aBMCUMOCTb MeXay
CUMOW N ANUTENBHOCTBIO NOPOroBOro pasapaxuTtens (XpoHakcus), akkomogaums.

5. XapaktepucTtuka MoHHbIX kaHanoB: Na*, K* n Na*/K*-AT®da3sbl.

6. CrtpoeHue cuHanca. Knaccudukaumss CUHAMNCOB: 3MeKTpudeckne, XumMumyeckue,
CMellaHHble. CTagunm XMMMYECKOW CMHaNTUYEecKoW nepedavv BO3OYXXAeHMs Ha npumepe
aLeTUXONMHOBOro CuHarca.

7. Knaccudukaumss meguatopoB no 3pdekTy AencTBUA U XMMUYECKOW npupoae.
PeuenTopbl n nx knaccudgpukaums.

8. MwuHnaTiopHbIM NOoTeHUnan KoHueson nnactuHky, BMCIT n mexaHnambl BO36yxae-
HWSA NOCTCMHaNTU4YeCcKOM MeMbpaHbl: MPOCTPAHCTBEHHAs U BpeMeHHas cymmauumu. [octcu-
HanNTU4yeckoe N npecuHanTudeckoe TOpMOXeHne. BTopudHble MecceHaxepbl U Buoxmmmye-
CKue peakumm NOCTCUHANTUYECKON UUTONIa3Mbl.

9. CrtpoeHune, yHKUMN N CBOMCTBA CKereTHbIX Mblwl. Knaccudukaumsa ckeneTHbIX
MbILLIEYHbIX BOSIOKOH. CTpoeHme, cBoMCTBa U (DYHKLMM TMaaKUX MbILLILL.

10. CtpoeHne Mmmnomnbpunn, CTpykTypa capkoMepa, cokpaTuTenbHble 6enku. Mone-
KYNAPHO-KIETOYHbIE MEeXaHM3Mbl MbILLEYHOro CoKpalleHus (Modernb CKOMb3SLWUX HUTER),
cTaguun LmMKna nonepeyvHblX MOCTUKOB.

11. [suratencHble enuHuLbl, OCOBEHHOCTN BO3OYXXAEHMS B CKeNneTHbIX MblLax.
ONeKkTpoMexaHn4yeckoe ConpshkeHne. JHepreTnka MbllleYHOro cokpalleHus. Tennoobpaso-
BaHME NpU MbILLEYHOM COKpaLLeHUH.

12. XapaktepucTtuka aHOOKPUHHOW cucteMbl. CBoOMCTBaA M pnaunonorndyeckne ocoben-
HOCTW OENCTBUA rOpMOHOB. MexaHnambl encTBUS ropMoHOB. Knaccudumkaums ropMOHOB.

13. TOPMOHBI LWMTOBUAHON Xenesbl U ux dusmonorndeckme yHkumMn. 'vno- u runep-
PYHKUMN LLMTOBMUOHOM XKenesbl.

14. TOpMOHbI HAgMOYEYHNKOB N UX busmnonormyeckme pyHkuumn. M'vno- n rmnepgyHk-
LUUN HaNOYEYHNKOB.

15. TOpMOHbI NOAKENY404YHOM Xefesbl U UX husnoniornyeckne PyHKLMK.

16. lMonoBble rOpMOHbI U UX PU3MoSIorndeckme PyHKLNN.

17. Xapaktepuctuka obmeHa 6enkoB, He3aMeHUMble aMUHOKUCIOTbI. A30TUCTLIN Ba-
naHc. Perynaunsa 6enkoBoro obmeHa.

18. Xapaktepuctuka obmeHa yrnesogoB. Pornb rnvkoreHa B aHeproobecneyeHum op-
raHnsma. Perynsumsa yrnesogHoro obmeHa.

19. XapaktepucTtuka obmeHa xunpoB. HesameHuMbIe XUpHble KNCAOThl. Ponb X1poB B
9HeproobecneyeHnn opraHnama. Perynsums xxmpoBoro obmeHa.

20. O6bmMeH BOAbl U MUHEparbHbIX Conen B opraHname. Perynsaumsa BogHOro n MuHe-
panbHOro obmeHoB.

21. Tunbl 6a3 gaHHbIX, UX XapakTePUCTUKN N ONUCAHNE.

22. bubnuorpadguyeckme 6a3sbl JaHHbIX.

23. CMHTaKcuc 1 CTpYKTypa NOUCKOBbLIX 3anpocoB. MeTagaHHble.

24. MNpodcunu: ORCID iD, ResearcherlD, Scopus Author ID, SPIN-kog n AuthorlD
(PWHLL), Google Scholar.

25. bronHgopmaTturka, Kak camoCcTosATeNnbHasa AUCUMnnHa: npeameT, uenu u 3agayuv
BronHpopmaThKK.

26. OCHOBaHHblE KOMMOHEHTbI UH(PPACTPYKTYPbI COBPEMEHHOWN BUONH(OPMATUKN.



27. buonHgopmaTtmka nocrnegosaTernibHOCTEN. BblpaBHMBaHME M aHanu3 amMuHOKMKC-
NOTHBLIX MocrefoBaTenbHOCTEN Genkos, nocrneaoBaTeNlbHOCTEN OCHOBaHUN HYKMNEWHOBbLIX
KMCoT.

28. CTpykTypHasa buonHpopmaTtmka. KomnbioTepHas reHoMuka.

29. OmukcHble 6a3bl aaHHbIx: RCSB PDB n UniProt. CuHTakcuc, ctpyktypa n coopmu-
poBaHWe NOUCKOBbIX 3arnpOCOoB.

30. MNpeackasaHne CTPYKTypbl GENMKOB C MOMOLLIbIO HEMPOCETEBbLIX anirOpUTMOB.

31. OTKpbITUE NEKAPCTBEHHbIX NpenapaToB u hapmakonHdopmatuka. lNonarne Drug-
design.

32. OcHOBHbIE NMOHATUSA, Ucnonb3dyemble B Drug-design. Xapakrepuctmka MULLIEHEN.

33. lMonck NepcrnekTUBHbLIX «MariblX MOMEKYS»: COBPEMEHHbIE CTpaTernu.

MpumMep KOHTPONbLHO-U3MEPUTENILHOIO MaTepuana

YTBEPXOAIO
3aBeqnytoLmii kaceapoi
(PM3NOSIOTNM YETIDBEKA N KMBOTHBIX

A A7 BawaHos I".A.

noodnuce

/ 30.05.2023
HanpaBneHne noaroToBku 06.03.01 brnonorusa
AucunnnuHa 51.B.03 OcHOBbI MONEKYNAPHO-KNETOYHOW (hrn3nosnormm
Kypc 2
dopma oby4eHus OYHOEe
Bug attectaumm NPOMEeXyTOYHas
Bua koHTpons 9K3ameH

KoHTponbHO-u3meputenbHbin matepuan Ne 1

1 Xapaktepuctmka obmeHa 6enkoB, HE3aMEHUMble aMWHOKUCIOTbI. A30TUCTbIN GanaHc.
Perynauusa 6enkosoro obmeHa.
2 bBunouHopmaTuka nocrnegoBaTtesibHOCTEN. BblpaBHMBaHME M aHanNM3 aMMHOKUCITOTHBIX

nocrnenoBaTtenbHocTell 6enkos, nocrneaoBaTenbHOCTEN OCHOBAHMUA HYKNEWHOBbLIX KMC-
noT.

MpenopasaTenb N.A. JTaBpuHeEHKO
nodnucsk pacuwiughpoeka nodnucu



OnucaHune TexHonormm npoeeneHunsA I'IpOMG)KyTOHHOVI arrecrauumm

[MpomexyTouHyto aTTecTaumio NPoBOAAT B COOTBETCTBUM C [MONOXeHUEM O NpoOMeEXY-
TOYHOW aTTecTauumn obyyarLmxcs No nporpammMam Bbiclero obpasoBaHusl. B KOHTPOSbHO-
n3mepuTenbHbIA MaTepuan BKITYalT TP TEOPETUYECKMX BOMPOCa, NO3BONSAIOLLNX OLEHUTb
YPOBEHb MOMyYEHHbIX 3HAHUIN, YMEHWNI, HABbIKOB.

[MpomexyTouHyto aTTecTauunio Npu HeobXoANMOCTM NPOBOASAT C UCMONb30BaAHUEM OU-
CTaHLMOHHbIX 06pa3soBaTesnbHbIX TexHonormi Ha nnatgopme BYMK « OCHOBbI MONEKYNAPHO-
KneTo4yHon domanonormmy (https://edu.vsu.ru/course/view.php?id=3211) B doopme UTOroBOro
TECTUPOBAHUS UM YCTHO B peXMMe BUOEOKOH(EepeHLNN.

[na oueHMBaHuA pes3ynbTaToB 00y4YeHUs Ha 3k3ameHe ucnonb3yetcs 4-6annbHas
Lana: «OTANYHO», «XOPOLUOY», «yOOBNETBOPUTENBHOY», KHEYAOBIIETBOPUTENLHOY.

OnucaHue KpUTEpUEB M LUKasbl OLlEHUBAHUSI KOMMEeTEeHLMN (pe3ynbTaToB 0by4YeHus) npu npo-
MEXYTOYHOW aTTecTaumum

Kputepum oueHMBaHus KoMneTeHUNNn LLlkana oueHok

CTygeHT B rMoOfMHOM oOObeme 3HaeT MPUHUUMbI M MEXaHU3Mbl MOMEKYNspHO-
KNeTo4YHON buamonorum Ans U3ydeHns U aHanmsa npoLecCoB XU3HeaesaTenbHOCTH,
yMeeT UCMosb3oBaTb COBPEMEHHYI0 annapaTtypy v oGopyaoBaHue Ans uccregoBa-
HUS MOMEKYNSPHO-KINETOYHbIX MEeXaHU3MOB (PU3MOSIOTMYEeCcKMX OYHKLUIA, UCTIONb30-
BaTb Hay4HO-OMONorMyeckyto MHGOPMaLMo Mo MOMEKYNSPHO-KNETOUYHOW (U3nNOoIo-
MK onst y4eGHbIX Lenei U HayYHbIX UCCredoBaHuii, B TOM Yucrie, 3HaeT creundmky
pasnnyYHbIX MHPOPMALMOHHBLIX 6a3 AaHHbIX GMGNMorpadUyeckux CUCTeM M OMUKC-
HbIX 633 AaHHbIX, MHCTPYMEHTOB BblpaBHMBAaHUS NOCnenoBaTeNbHOCTEN aMUHOKMC-
NOTHBIX OCTaTKOB GENKOB U OCHOBAHWI HYKMEUHOBbIX KWUCIOT, peCypcoB ANs npea- Omnu4Ho
cKasaHus CTPYKTYpbl 6ernkoB, ymeeT NpoBOAWUTb HanpaBrieHHbIA Nouck B MHdopMa-
LMOHHbIX Gasax OaHHbIX, HAy4HOW U MHON MHpopMaLMK (B T.4., METAAAHHbIX), Bbl-
MONMHATL aHanu3 U 06paboTKy MNEePBMYHLIX [AaHHbIX, KacaloWMUXCH CTPYKTYPHO-
(PYHKLMOHANbHOIO COCTOSIHUSI BGENKOB, UX KOMMIEKCOB U HAAMOMNEKYNSAPHLIX CUCTEM,
dopmynupoBaTb 3agaum U OpMUPOBaTL 3anpockl Ha 06paboTKy AaHHbIX, HEOGXO-
AMMbIX NS nNpeackasaHusi CTPykTyp 6enkoB no pesynbTaTaM TeCTUPOBaHUS Mony4a-
eT He MeHee 90% npaBUnbHbIX OTBETOB, BbINOMHMI BCe nabopaTopHble paboTbl, Mo
pesyrnbTaTam TeKyLIMX aTTecTauni MeeT He MeHee 75% OTBETOB Ha «OTIIMYHOY.

CTyOeHT 3HaeT NpUHUMMBLI U MeXaHU3Mbl MOSEKYNAPHO-KITETOYHOW dusmonorum ans
U3y4YeHUss N aHanm3a fnpoLeccoB XU3HEAEATENbHOCTU, YMEET UCMNONb3oBaTb COBpe-
MEHHYI0 annapaTypy u obopyaoBaHue A UCCNneaoBaHUS MOMEKYNAPHO-KINETOYHbIX
MEeXaHM3MOB (PM3NOMNOrM4eckux PyHKLUN, KakK UCMONb30BaTb Hay4YHO-B61ONOrMYeckyto
WHGOPMALNIO MO MOMEKYMSAPHO-KNEeTOYHOW duanonormm ans yy4ebHbix uenewm u
Hay4YHbIX UCCMeAoBaHUN, B TOM 4Yuche, 3HaeT cneunduky pasnumyHbIX MHdOopMaLm-
OHHbIX 6a3 AaHHbIX BMBIMorpadPUYecKknx CUCTEM M OMUKCHbIX 6a3 AaHHbIX, MHCTPY-
MEHTOB BblpaBHMBaHWS NocregoBaTernbHOCTEN aMUHOKUCTIOTHBIX OCTaTKoB 6enkoB 1
OCHOBaHWUM HYKIEWHOBbLIX KUCMOT, PECYypCcoB AN NMpeackas3aHus CTPyKTypbl 6erikos, Xopowo
ymMeeT NpOBOAUTb HanpaBfeHHbIA NMOMCK B MHAOPMaLUMOHHbIX 6a3ax AaHHbIX, Hay4-
HOW M WHOW WHcpopmaumn (B T.4., METaAaHHbIX), BbIMOMHATL aHann3 u obpaboTky
NepBUYHbIX OaHHbIX, KacaloLMXCH CTPYKTYPHO-(DYHKLMOHAMNBHOIO COCTOSHMA Gen-
KOB, WX KOMMNIEKCOB N HaAMOEKYNAPHLIX cucteM, popmynmpoBaTb 3agadm u gop-
MUpoBaTb 3anpockl Ha 06paboTKy AaHHbIX, HEO6XOAUMBIX AN NpeacKasaHus CTPyK-
Typ 6enkoB, No pe3ynbTatam TeCTUpoBaHWA nony4vaet He MeHee 80% npaBUMbHbIX
OTBETOB, BbINOMHWM BCe NabopaTopHble paboThl, MO pedynbTaTam TekyLmx aTTecta-
LU MMeeT He MeHee 75% OTBETOB Ha «XOPOLLO» U KOTIINYHOY.

CTyAeHT 3HaeT oTAenbHble MPUHLMMLI U MeXaHW3Mbl MONEKYISAPHO-KNeTouYHON du-
310N0rUK AN M3YYEHUs1 U aHanm3a NpoLeCCOB XU3HeAeAaTeNIbHOCTW, YMEET UCMOSb-
30BaTb COBPEMEHHYIO annapaTtypy 1 o6opyaoBaHvue Ansi UCCreqoBaHUsi MOMEeKysip-
HO-KMETOYHbIX MEeXaHW3MOB (PU3MONOTUYECKUX (OYHKLMIA, MCMONb30BaTb Hay4yHO-
Guonormyeckyio MHopMaLMn No MONEKYNSAPHO-KNeTOYHOW dusnonorum ana yyeo-
HbIX Lenen M HayYHbIX UCCredoBaHWM, 3HaeT crneunduKy pasnuyHbiX MHopMauu-

YdoenemeopumersbHO



https://edu.vsu.ru/course/view.php?id=3211

OHHbIX 6a3 AgaHHbIX BubnuorpadnUyeckmx CUCTEM N OMUKCHbIX 6a3 AaHHbIX, UHCTPY-
MEHTOB BblpaBHUBaHUSA NocnegoBaTeNbHOCTEN aMUHOKUCIIOTHBLIX OCTaTKOB 6EerkoB 1
OCHOBaHWIA HYKNEWHOBBLIX KUCMOT, PeCypcoB ANdA npeAackasaHust CTPYKTYpbl 6enkos,
yMeeT NpOoBOAUTbL HanpaBfeHHbIN NOUCK B MHAOPMALUUOHHBLIX 6a3ax AaHHbIX, Hay4-
HOW M WHOW WH(popmaumn (B T.4., METadaHHbIX), BbINOMHATL aHanM3 u obpaboTky
NEepBUYHbIX AaHHbIX, KaCaOLIUXCS CTPYKTYPHO-(PYHKUMOHANBHOIO COCTOsSHUA Gen-
KOB, MX KOMIIEKCOB U HAgMOJEKYNsIpHbIX cUCcTeM, hopmMynumpoBaTth 3agaym u cdop-
MMpOBaThb 3anpocbl Ha 06paboTKy AaHHbLIX, HEOBXOoAMMbIX ONsl NPeAcKasaHus CTPYK-
Typ 6enkoB gonyckaeT OWMOKM NO OTAENbHLIM pa3aenamM n3ydaemMmon OUCLMUMNIINHBI,
no pesynbTatam TeCTUPOBaHUs Nosfy4aeT He MeHee 60% npaBWIIbHbIX OTBETOB, Bbl-
nonHun Bce nabopaTopHble paboThbl, N0 pe3ynbTaTtaM TeKylmx aTtTecTauuin nmeet
He meHee 60% NonoXuUTenbHbIX OLIEHOK.

CTyoeHT He 3HaeT OCHOBHbIX MOMOXEHWUA M3y4aeMOon AMCLMNNHBI, OOMYCKaeT rpy-
Oble oWnbkM Npn 06bACHEHUN HU3NONOTMYECKUX MPOLIECCOB U UX PErynsAUnin, nnoxo
BnageeT TEXHONOrMAMU Noucka, cbopa n aHanmsa nonyvyaembix AaHHbIX N3 6ubnmo-
rpacpmyecknx, OMUKCHbIX 6a3, He 3HaeT (PyHKLMOHana nNpodunbHbIX NPUNOXEHNA Y
WHTEPHET-CEPBUCOB, MO pe3ynbTaTam TecTupoBaHusi nornyyaer meHee 60% npa-
BUIMbHbIX OTBETOB, HE BLINOMHUI B NONTHOM O00beMe nabopaTopHbIN NPAKTUKyM, MO
pesynbTartam TekyLmux atTectauum nmeet meHee 60% NoNoXuTeNbHbIX OLEHOK.

Heydosnemesopu-
mersnbHO




NIUCT COrMACOBAHU C PABOTOLATEJIEM

O6wwe ceegeHnsa o6 opraHusaummn-pabotopartene: degepanbHoe rocyaapCTBEHHOE
GrogKeTHOEe Hay4dHoe yupexaeHue "Bcepoccuinckuin HayvyHo-uccrnenoBaTenbCKUA BeTepu-
HaPHbIN MHCTUTYT naTonornn, dapmakonorin n Tepanun" (ProHY «BHUBUMDONT »)

KOpnaunyecknin agpec: 394087, r. BopoHex, yn.JlomoHocoBa, 1146
TenedoH: 8 (473) 253-93-07, 253-65-94

[okymeHTauusa, npeactaBneHHas Ans O3HakoMMeHus: pabouuit y4ebHbI nnaH no
HanpaeneHuto nogrotoekn 06.03.01 buonorua (6akanaepuaT) npoduns dunsnonornd

[lokymeHTauus, npeactaBneHHasa Ans cornacoBaHus: paboyas nporpamma ¢ OHAOM
OLIEHOYHbIX cpeacTB yyebHom amcumnnnHbl 51.B.03 OCHOBLI MONEKYNAPHO-KNETOYHON -
3MONOMMKN C yKasaHMeM HOPMAaTMBHbLIX CPOKOB OCBOEHUS OUCUMUNIIMHBI U copepXXaHUuem oT-
YEeTHOW LOKYMEeHTaunn

3akntoveHne o cornacoBaHuun: pabodasa nporpamma yydebHon gucuunnuHbl 51.B.03
OCHOBbI MONEKYNAPHO-KNETOYHOM (PU3NOSTOMMN COOTBETCTBYET:

1. ®I'OC 06.03.01 Buonorus

2. 3anpocam paboTtogaTtens
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5 ' uﬂpe,qcfaﬁmenb (1) paboToparens:
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