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1. WUncdp n HanmeHoBaHue cneuunanbHocTu: 30.05.03 MeanumHckasn kKnbepHeTrka

2. Cneunanunsaumsa: MeguumHckasn knbepHeTrka
3. KBanudukauma BbinycKHUKa: Bpay-knbepHeTuK
4. dopma obyyeHuUs: OYHas

5. Kadhegpa, oTBevawowas 3a peanusauuMio OUCLUNIUHLI: (OU3MOMNOMMN 4YeroBeka U
XXMBOTHbIX MeMKo-bronornyeckoro akynbreTa

6. CoctaButenu nporpammbl: CynuH Banepuin KOpbesuy, kaHg. 6u1on. Hayk, AoUeHT
JTaBpuHeHko Vropb AHgpeeBuY, KaHg. 61on. Hayk

7. PekomeHaoBaHa: Hay4yHO-MeTOANYECKMM COBETOM MeaMKO-OMonorndeckoro akynbTeTa,
npotokon ot 04.03.2025, npotokost Ne0100-02

8. YuebHbIn roa: 2028/2029 CemecTp(-bl): 7, 8



9. Uenu n 3agaym y4eb6HOM ANCLUNIINHDBI:

Llenb: dpopmupoBaHune y CTyAeHTOB TEOPETUYECKUX U NPAKTUYECKNX 3HAHUN O (PYHK-
LUWMOHMPOBaHUN OTAENbHbBIX CUCTEM, OPraHoOB, TKAHEN W KINEeTOK opraHu3ma 4yerioBeka u xu-
BOTHbIX W OpraHn3amMa Kak eguHoro Lenoro, nocpeacTtBOM MU3YyYEHUS BaKHENLLMX PU3NONoru-
YeCKMX MpoLEecCoB M B3aUMOCBA3N €ro C okpyxawuen cpegon. dopmmpoBaHue npaktnye-
CKMX HaBbIKOB MO OLEHKE (PYHKLMOHANBbHOro COCTOSIHUS OpraHmn3ma YesioBeka v XXMBOTHBbIX.

3apauu:

- N3yu4nTb OOLLUME 3aKOHOMEPHOCTU U KOHKPETHble MeXaHW3Mbl OYHKLMOHUPOBAHUS
opraHu3ma 4YernoBeKa U XUBOTHbIX HA MOJSIEKYNSAPHOM, KIT€TOYHOM U OpraHM3MeHHOM YpPOB-
HAX.

- U3y4UTb CUCTEMbI perynauum ¢uamonorm4ecknx MpoLeccoB, NX B3aUMOCBA3WN Ha
pasHbIX YPOBHSX.

- U3YYNTb MexXaHu3Mbl afjantaunm opraHnsama npu ero B3auMoOenucTBUU C OKpYXKato-
Len cpeoun.

- OBNnageHne HaBblkaMu paboTbl C COBPEMEHHOW annapaTypow, NaHUpOBaHUs opra-
HU3aLuMM IKCNEPUMEHTA, YMEHMEM aHanM3npoBaTh NOSyYEHHbIE pe3ynbTaThl, AenaTb Ha UX
OCHOBE MNpaBusbHble BbIBOAbI, U YMEHNEM 0OPMIISATL NPOTOKOSIOB.

- Hay4YnTb NPUMEHATb MNOJSTyYEHHbIE AAHHbIE B KOHKPETHbLIX CUTyauusiX ONs peLleHns
dM3MoNorn4ecknx n NpogeccnoHarnbHbIX 3agau.

- Hay4uTb NoHMMaTb M cobnogaTb HOPMbl 340POBOro obpasa XU3HKW, BNageTb cpen-
CTBaMW CaMOCTOATENBHOIO U MEeTOOUYECKU NPaBUMBbHOINO MCMOSIb30BaHUA METOO0B YKpen-
NeHuns 300poBbS.

10. MecTo y4ye6HOM gucuMnnnHbI B cTpykType OOI:

YyebHaa aucuunnunHa «Pusmonorndeckass KnbepHeTnka» OTHOCUTCH K obasaTenbHOM
yactn bnoka 1 «OducumnnuHel (Mogynn)» ®eagepanbHOro rocygapCTBEHHOro obpasoBaTenb-
HOro ctaHgapTta Bbiclwero obpasoBaHus no cneunanbHoctn 30.05.03 MeguumHckas knbep-
HeTuka (cneumanucr).

YyebHas gucuunnuHa «Pusmonornyeckass KmbepHeTukay» SBMsieTCA npenlecTByio-
wen ana gucunnnuH «®apmakonorusny, «atonornyeckasa gpusnonormsa», «BHyTpeHHne 60-
nesHuny», «Hesponorusa n ncuxmatpua», «MMmmyHonorms», «KnnHu4eckas n akcnepumeHTarb-
Has xupyprusy», «leguatpusay, «PyHKUMOHANbHas guarHocTukar», «KnnHmuyeckas gnarHocTtum-
Kay.

3HaHWA, HaBbIKM N YMEHUS, NOJTyYEHHbIE NPU OCBOEHUM OAHHOW OUCUMUNIIMHBI HEOD-
XoouMMbl oby4arowemMycs A5si OCyLLeCTBIEHUS MEANLUHCKOM U Hay4YHO-UCCcnegoBaTenbCKOM
NEeATENbHOCTMW.

11. MnaHupyeMble pe3ynbTaTbl 06Y4YeHUs1 NO AUCLMNIIMHE (3HAHUA, YMEeHUSA, HaBblKM),
COOTHECEeHHble C MiaHuMpyeMbiMU pe3ynbTaTaMu OCBOeHUs obGpa3oBaTenbHOW Mpo-
rpamMmmbl (KOMNETEHLUMSAMU BbINYCKHUKOB):

Kog | HassaHue kom- | Koa(bl) | WMHaukaTop(bl) MnaHvpyemble pe3ynbTatbl 00y4eHus
neTeHumm
Ol | CnocobeH k op- | OMNK- | OpraHndyeT  © | 3HaeT: OCHOBHble MOP{OYHKUMOHAMb-
K-5 | raHn3auuu n|5.4 ocyllecTBnseT Hble M ¢U3MOoNorMdeckne napameTpbl
ocyliecTsne- MeponpuAaATUs Mo | opraHuama
HUO  NpuKnag- n3yyeHuo  u- | BNageeT: meTogamum onpegeneHvs oc-
HbIX W MpakTu- 3M0SI0rM4YeCKNX HOBHbIX MOP(OGYHKLMOHAMNbHbIX N u-
YECKMX MNpOeK- NPOLIECCOB U £IB- | 3MONOrMYecknUX napaMmeTpoB opraHn3ma
TOB U WHbIX Me- NEeHW, NPOUCXO-
ponpuaTUA Mo AKX B KneTke
n3yyeHmo  6mo- yerioBeka.




dunamyecknx u
WHbIX  npouec-
COB N SBNEHUN,
NPoOMCXoasLLmX
Ha KMNeTO4YHOM,
OpraHHOM U cu-
CTEMHOM YpOB-
HAX B OpraHus-
Me YyenoBeka

orl
K-6

XpaHeHue,

OcyuwectBnseTr
MOUCK, cbop,
06-
paboTky, npea-
CTaBfieHne uH-
dopmauum npum
pelueHnn 3agad
npodgoeccuo-

HanbHOM  pOes-
TenbHOCTU

Ofl1K-
6.1

PewaeT 3apauu
B  npodeccuo-
HanbHON aes-
TEeNbHOCTM C MUC-
Nonb30BaHNEM
MHGOpMaLNOH-
HO-
KOMMYHWKaLUm-
OHHbIX TEXHOIO-
T M pecypcos
OuonHpopmaTu-
Ku

12. O6bem gucuMnnnHbl B 3a4eTHbIX eAuMHMLax/vyac.(e coomeemcmeuu ¢ y4ebHbIM nna-
Hom) — 8 3E / 288 vacos.

dopmMa NpomMexXyTO4YHOU aTTecTauum (3ayem/sk3ameH) 3a4eT (7 cemecTp), 9k3aMeH (8 ce-
MecCTp).

13. TpyaoemkocTb No Buagam y4yebHom paboTbl

Bua y4ebHomn paboTbl | TpygoemKkocTb
Bcero Mo cemecTpam
7 cemecTp 8 cemecTp
KoHTakTHas pabota 156 74 82
nekuymnmn 16 16
npakTu4eckme
B TOM YMCre: nabopaTtopHble 84 34 50
KypcoBas pabota
rpynnosble
KOHCynbTauum 56 24 32
CamocTtosTenbHas pabota 96 34 62
[MpomexyToyHas aTTecTaumns 36
WToro: 288 108 180

13.1. CopepxxaHue pa3genoB AUCLUNIIUHDI:

n/n

HanmeHoBaHue pas-
aena gucumninHbl

ConepxaHve pasaena AMCUUNIUHbI

Peanusauus
pasgena guc-
LUUNSIMHBI C NO-

MOLLIbIO OH-

navH-Kypca,




QYMK*

1. Jlekunn

7 cemecTp

O6wme Bonpocsl hu-
310JTIOrNYECKOMN KN-
OepHeTUKN

NcTopusa cdmanonormyeckon knbepHeTukn, ee
uenu n 3agadun. NoHaTMe matemMaTn4eckoro Mo-
aenvpoBaHua. MogenmpoBaHne B MeANLUHE U
ouonorun. CoBpeMeHHbIe CpeacTBa U NoAxXoAabl
B MaTtemaTU4YeCcKkoM MOAENUPOBAHUMN XKNBbIX CU-
ctem. Cneumndumka GMONOrMyecknx cuctem
ynpaeneHusi, ux aHanui. O6wue npMHUMnblI Ma-
TemaTU4eckoro MogenmpoBaHusa B Guonormn.
MeTogonorusa nocTpoeHnst moaenen Guocu-
cTeM. ANPMOPHOE N 3IMNUPUYECKOE MOLENNPO-
BaHMe.

Moodle:URL:
https://edu.vsu.r
u/course/view.p
hp?id=12523

OcHoBbl TEOPUK
ynpasrieHusa buocu-
cTem

KayecTBeHHOE uccnegoBaHue TMnu4Hom dmuono-
r’MYeCKoOn CUCTEMbI YNpaBrieHnsi Ha Npumepe cu-
CTEMbI PErynsauum BeNMYMHbl 3padka. TunnyHas

Moodle:URL:
https://edu.vsu.r
u/course/view.p

yHKUMOHabHasa cxemMa Henpoperynauuu. hp?id=12523

BrnoyHasa cxema cTpoeHns cUcTeMbI perynauum

BENMMYMHBI 3payka. JHepreTmyeckas Krnaccudu-

KaLunsi 3NeMeHTOB CUCTEMBI.
dyHKUMOHanbHoe CuHTe3 matemaTmyecknx moaenemn Ha ocHose (Moodle:URL.:
MOAENMPOBaHME XU- |aKCNEPUMEHTarbHbIX AaHHbIX. TpeboBaHnsa K https://edu.vsu.r
BbIX CUCTEM. AKCNepUMeEHTanbHON YacTn nccrnegoBaHus. u/course/view.p

[MnaHbl 9KCNepUMEHTA. hp?id=12523
Buocucremsbl 1-ro JInHenHble Buonormnyeckne moagenu 1 nopsigka. |Moodle:URL.:

nopsiaka

Peaykuus cuctembl TepMoperynsiumMm opraHms-
Ma K Mmoenu 1 nopsiaka ¢ cocpeaoTOYEHHbIMU

https://edu.vsu.r
u/course/view.p

napameTtpamu. NoctosHHasa BpemeHu. lNepepa- |hp?id=12523
TOYHasa PYHKLUMS CUCTEMbI NEPBOro NopsaaKa.
[MocTpoeHme CTPYKTYPHbBIX CXEM CUCTEMbI C UC-
nonb3oBaHnemM npeobpasoBaHuna Jlannaca.

YacToTHbIn aHanu3 |KomnnekcHasa niockocTb 1 Bpawatowmics sek- |Moodle:URL:

ouocuctem 1-ro no-
psaka

Top. OCHOBHbIE MOCTYNaTbl METOAA YAaCTOTHBIX
xapaktepuctmnk. O600LLEeHHbIA CUHYCOMAANbHbIV
curHan. CesAsb Mexay nepexoaHbiMy 1 4acToT-
HbIMW XapakTepucTmkamu. MNMonoca nponyckaHus
curHana.

https://edu.vsu.r
u/course/view.p
hp?id=12523

Buocuctembl 2-ro
nopsigka n nx va-
CTOTHbIA aHanms.

JInHenHble cnctembl BTOpOro nopsigka. Mogenb
cB0b60aHOro KayaHus Horu Yyenoseka. KoHcepBsa-
TMBHas cuctema 2-ro nopsagka. Cucrtema c 3ary-
XaHnem konebaHuin. YpaBHeHne cTaHgapTHOWN
cuctembl 2-ro nopsigka. CobctBeHHada YactoTta
cucTeMbl 1 KO3PPUUMEHT 3aTyxaHund. JuHamu-
YEeCKNN U CTaTUYEeCKUN KOIPPULNEHTBI yCcune-
Husi. OcobeHHOCTM NoBeAEHNSA CUCTEMbI 2-TO
nopsigka Ha npumepe Moaenuv NonyKpy>XHoro
KaHana.

Moodle:URL:
https://edu.vsu.r
u/course/view.p
hp?id=12523

HenuHenHble buocu-
cTemMbl 1 buocucrte-
Mbl BbICOKOro nopsia-
Ka

Mopaenun 6uonorm4ecknx cUCTeM BbICOKOro no-

psgka. Mogenu TpeTbero nopsgka. Peaykuma K
cucteme BTOPOro nopsigka. 3BeHbsi YACTOro 3a-
nasgblBaHUs U YUCTOro ynpexaeHus. NpocTble

Moodle:URL:
https://edu.vsu.r
u/course/view.p
hp?id=12523
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Mo[enn BbICOKOro nopsiaka. KonebartenbHble
cucteMbl. MogenvpoBaHue No MOMeEHTaM UM-
NYNbCHbIX XapakTEePUCTUK.

8 YacTtHasa dusunonoru- [Mogxoas! K noctaHoBke 3agayu. Llenb nccneno- (Moodle:URL:
yeckas KnbepHeTuka (BaHWUSA, HEOBXOAMMOCTb U 4OCTAaTOMHOCTL. Bbl-  |https://edu.vsu.r
N aHanu3 mogenen |6op BXOOHbIX NepeMeHHbIX. TpeboBaHus k pe-  |u/course/view.p
PU3MoNorMdyecknx  [rmcTpupyrowen annapatype. Anroputmmsaumsa  [hp?id=12523
cucTem. NpoL,EeCCOB TEOPETUYECKON U IKCNEPUMEHTANb-
HoM hpas uccnenoBaHus. BelumcnnTenbHbIN KC-
nepuMeHT, NocnefoBaTeNbHOCTb AEUCTBUMN.
JTabopaTopHble 3aHATUS
9 YacTtHasa dusunonoru- Mogxoas! K noctaHoBke 3agayu. Llens nccnego- (Moodle:URL:
yeckasi KnbepHeTuka (BaHUs, HEOBXOAMMOCTb U JOCTAaTOYHOCTL. Bbl-  |https://edu.vsu.r
N aHanu3 mogenen |6op BXOOHbIX NepeMeHHbIX. TpeboBaHus k pe-  |u/course/view.p
PU3MoNorMiyecknx  [rmcTpupyrowen annapartype. Anroputmmsaumsa  (hp?id=12523
cucTem. NpoLLECCOB TEOPETUYECKOM U IKCNEPUMEHTANb-
Hou a3 nccnenoBaHus. BeluncnnTenbHbIN KC-
nepuMeHT, NocnefoBaTeNbHOCTb AEUCTBUN.
10 YacTHasa duamonorn- |AHanns cuctembl kpoBoobpawieHus. Peakuna  [Moodle:URL:
Yyeckas KnbepHeTuka (cucTeMbl Ha omsndeckyro Harpy3sky. lNpeactas-  |https://edu.vsu.r
N aHanu3 Modenen  |NeHne cocyaucToro pycna Kak pesepsyapa c u/course/view.p
dPU3NONorn4ecKmnx rmbkumMmmn cteHkamm (Mogenb ®panka) v kak asyx hp?id=12523
CUCTEM. pe3epByapoB C TMOKMMU CTEHKaMMN N HEYNpyrum
3BeHoM (Mogenb PocTtoHa). Mogenb cocyaucTo-
ro pycna ['pogmHsa. MHorokamepHble Mogenu
[edapeca n beHekeHa. Mogenu perynauum
cepaevHo-cocyaucton cuctemol. bapopeuen-
TUBHbIN pecdbnekc.
11 YacTtHasa dusmonorun- Matematnyeckne mogenu cepgua. Mogenb Ha |[Moodle:URL:
Yyeckas KnbepHeTuKka |OCHOBE CBOWCTB MbILLIEYHOro BonokHa (mogens |https://edu.vsu.r
n aHanu3 mogenen |beHekeHa). OueHka CoKpaTUTENbHbLIX CBOWCTB  (u/course/view.p
dM3NONOrNYECKNX cepgua. TpexanemeHTHas mogens cepaevHon |hp?id=12523
CUCTEM. MblWwLUbl. MaTemaTnyeckne mogenu LenocTHOro
Xenyaouka.
12 YacTHasa duaunonorun- Mogenun rasoodbmeHa. lNpeacrasnenme notokos [Moodle:URL:
yeckasa KnbepHeTuKa [ra3oB Kak OCHOBHbIX NapamMeTpoB. XemocTaT https://edu.vsu.r
n aHanu3 mogenen |poguH3a. Anddysmns rasos B nerkmx. YpasHe- |u/course/view.p
PU3MONorn4ecKmnx Hue duka. AnddysmoHHble npouecchl razoB B (hp?id=12523
CUCTEM. TKkaHAX. Perynatop abixanus. JuHamudeckme un
cTatmyeckune yctaBkn. CBA3b AblXxaTenNbHON U
KPOBEHOCHOW CUCTEM.
13 YacTtHasa duaunonoru- [Femonoasd. OCHOBHbIE NMOHATUSA C TOYKKU 3peHus [Moodle:URL:
Yyeckasa kmbepHeTuKa [MaTtematmyeckoro mogenvpoBaHus. ®aktopsl, |https://edu.vsu.r
W aHanu3 Mogenen |onpegensoLlmne CKOpoCTb reMonoasa Ha npu-  (u/course/view.p
do13nonorn4ecKmnx Mepe BOCCTaHOBMEHNA KapTUHbI KpacHoW kpoBu (hp?id=12523
CUCTEM. nocrne KpoBOnoTepw.
14 YactHas dusnonoru- Mogenu nMmyHHon cuctembl. OCHOBHbIe NMoHA- (Moodle:URL:

Yyeckasa kmbepHeTuka
1 aHanma moaerneun
dp13nMonorn4ecKmnx
cucTeM.

TUA C TOYKM 3PEHUs maTeMaTU4ecKoro Mmoaenu-
poBaHus. lNpencraBneHne peakunm CUCTEMbI Ha
BBeZeHVe aHTUreHa Kak Lerno4vkn arnemMeHTap-
HbIX peakumn. Hnumnanusauyusi, CKOpoCTb Mpo-
N3BOACTBA MMMYHHbIX cuil (noporoBasi yHK-

https://edu.vsu.r
u/course/view.p
hp?id=12523
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ums) 1 3anasgbiBaHne. MaTtemartmyeckas Mo-
Aenb pasBUTUS UIMMYHHOro oTBeTa no benny.
CeTeBble MOAENM UMMYHHOW CUCTEMBI.

15 YacTtHasa dusunonoru- XKenesbl BHYTpeHHeN cekpeunn. FlopmoHocuH-  [Moodle:URL:
yeckas KnbepHeTuka [TeTudeckasi U ropMoHocekpeTopHasa oyHkuum  |https://edu.vsu.r
W aHanu3 mogenen |opraHuama. ®akTopsl, onpegenstoLlme CKopoCTb [u/course/view.p
PU3MONOMMYECKNX  |CMHTE3a N CEKpEeLmo FOPpMOHOB. LimknnyHoctb  [hp?id=12523
CUCTEM. CYHTETMYECKNX N CEKPETOPHbIX MPOLIECCOB Ha
npumepe ropMoOHOMNOITUYECKOrO AfIEMEHTa Xe-
nesbl rpaHynsipHOro Tuna.
16 YacTtHasa duaunonorn- [KomnapTMEHTHbIE MOLENN, OCHOBHbIE NoHATMA. [Moodle:URL:

yeckas kKnbepHeTuka
1 aHanma moaernen

lMpakTnyeckoe ncnonb3oBaHne. OgHokoMNapT-
MEHTHas MoAesb, ypaBHEHUE JIMHENHON Oud-

https://edu.vsu.r
u/coursel/view.p

dusnonorndecknx  |dpyaun. Mogenbs ¢ notpebneHnem BellecTsa. hp?id=12523
CcUcCTeM. OndpysHbIn noTeHuman. [JBykoMnapTMEHTHbIE
MoAenun, ycroBusi BO3HUKHOBEHUSI paBHOBECKSA.
MHorokomMnapTMeHTHbIE MOLENU, UX OrpaHnye-
Hus. MeToa camocornacyoLwencs annpokcuma-
LMW,
13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA
Ne HaumeHoBaHwue pasgena Bufibl 3aHsATU# (4acos)
/n AMCLMNANHb! Texuum JlabopatopHble |CamocToATensHas Bcero
3aHATUS paboTta
O6wwue Bonpockl husmonormye-

1 | CKOM KMBEepHETUKM 2 6 8
OcHoBbI TeOpUKM ynpasneHns 6uo-

2 | cuctem 2 4 4 10
®PyHKUMOHaNbHOE MogenMpoBaHmne

3 | XKMBbIX CUCTEM. 2 4 4 10

4 | bnocuctemsbl 1-ro nopsigka 2 4 4 10
YacTtoTHbI aHann3 buocucrtem 1-

5 | ro nopsigka 2 4 4 10
Buocuctembl 2-ro nopsigka n nx

6 | YaCTOTHbIN aHanNu3. 2 4 4 10
HenuHenHbie buocmnctembl n 6umo-

7 | CUCTEMbl BbICOKOro nopsigka 2 4 4 10
YacTtHaa dusmonormnyeckas kmdep-

HeTuKa N aHanua3 mogenen puano-

8 | TIOrMYecKnx CUCTEM. 2 50 62 114
['pynnoBble KOHCYNbTauumn 56
KoHTponb 36

Uroro: 16 84 96 288
14. MeTogn4yeckune ykasaHuMa onsa obyvarowmxca no 0CBOEHMIO AUCLUMIIUHDI

CTyOeHTbl 3HAaKOMSTCS C TeopeTUYeCcKUM Matepuanom B npouecce NeKUMOHHOro Kyp-
ca, caMoCToATeNbHO npopabaTbiBalOT 1 yCBaMBAOT TEOPETUYECKME 3HAHUSA C UCNONb30Ba-
HMEeM pekoMeHayeMon yyebHoW nuTtepaTtypbl, y4ebHO-MeTogmMyecknx nocobui, cornacHo
yKkazaHHoMy cnucky (n.15).
CTyOeHTbl perynspHO CaMoCTOATENBHO U3yYaloT MaTepuarbl ANEeKTPOHHOro y4ebHo-
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ro komnnekca (https://edu.vsu.ru/course/view.php?id=12523) no gucuunnuHe «dusnonorum-
yeckas KubepHeTuka» 1 BbINOJTHAKOT 3a4aHNSA 3TOro KoMmnnekca.

Ha nabopaTopHbIX 3aHATUSX CTyAeHTbl Nnbo mHaMBuAyanbHO, NMGO B cocTaBe Ma-
now rpynnbl BbINOMHAT y4ebHO-MUccnenoBaTensckyto paboTty. B xoae BbinonHeHusa nabopa-
TOPHbIX PaboT CTyAeHTbl NpuobpeTatoT HaBblkM ObpalleHus ¢ Buonorndecknmmn obbekTamu,
nabopaTtopHbiM 000pyAOBaHMEM W WMHCTPYMEHTapueM, CaMOCTOSATENbHO OCYLLECTBASIT
9KCNEPUMEHTbI, PETUCTPUPYIOT, aHaNM3NPYT U UHTEPNPETMPYIOT pe3ynbTaTbl U3NONorn-
Yyeckux nccnegoBaHun. PesynbTaTbl y4ebHO-UccnegoBatensckon paboTol, BKIoYas HE06Xo-
AVMble pacyeTbl, 3aKkNO4YeHNs N BbIBOAbI, OTBETbI HA BOMPOCHI (3a4aHus) ohopMnsOTCS B
paboyen TeTpaau CTydeHTa B BMAe NPOTOKONa uccrenosaHus. B koHue nabopaTopHoro 3a-
HATUS pes3ynbTaTbl M MaTepuanbl yy4ebHO-uccrnegoBaTenbCKkon paboTbl LOKMaAblBaOTCA
npenogasatento, npu HeobxoanmocTn obceyxaatotca B rpynne (oT4eT o nabopaTtopHoOM 3a-
HATMK). B cnyyaax nponycka nabopaTopHOro 3aHATUA MO KakUM-NMOO nNpuYnHam CTyOeHT
005a3aH ero caMoCTOATENbHO BbINOMHUTEL MOA KOHTPOMEeM npernogasaTens BO BpeMs UHAW-
BMAYyarbHbIX KOHCYIbTaLWNA.

Mpy nogroToBKe K TeKyllen aTTecTtauum CTYAEHTbl U3ydatoT M KOHCMEKTUPYIOT peKo-
MeHAYyeMY npenogaBaTtenem y4yebHyto nutepaTtypy no Temam NEeKUMOHHbIX 1 nabopatop-
HbIX 3aHATUIN, CaMOCTOSITENIbHO OCBaMBAIOT NMOHATUMHBLIN annapaT, 3akpennswT TeopeTuye-
CKMe 3HaHWNA C UCMNONb30BaHNEM ASIEKTPOHHOIO y4ebHO-MeTOANYECKOro KOMIIeKca.

lMnaHnpoBaHMe M opraHu3auus TekyLuxX aTtTecTauum 3HaHW, YMEHUA U HaBbIKOB
OCYyLLEeCTBNAETCS B COOTBETCTBMM C cogepXaHuem paboyen nporpammbl M KaneHgapHo-
TeMaTU4eCKMM MNIaHOM C NpUMEHeHneM (poHAa OLEHOYHbIX CPeACTB U ANIEKTPOHHOIO yyeb-
Horo komniekca (https://edu.vsu.ru/course/view.php?id=12523).

Tekywas atTectauusa sasnsetca obsi3aTenbHOW, ee pes3ynbTaTbl OLEHWBAKTCA B
GannbHOM cncTemMe M NO peLLEHNIO Kadheapbl MOTyT ObITb YyYTEHbI NPU NPOMEXYTOYHON aTTe-
ctauun obyyvarwmxcs. PopmMor NPOMEXYTOYHOM aTTecTaumm 3HaHUW, YMEHUN N HaBbIKOB
oby4aromnxca aBnsaeTcs 3a4eT ¢ oueHkon (5 cemecTp) n ak3ameH (6 cemecTp).

O6yyeHune nuy, ¢ orpaHNYEeHHbIMY BO3MOXHOCTSAMM 300POBbS OCYLLECTBIISIETCS C y4ye-
TOM UX MHAMBMAYaANbHbIX NCUXOU3NYECKNX OCOOEHHOCTEN U B COOTBETCTBUWN C MHAMBUAY-
anbHOW NporpamMmmMon peadbunutauun.

Ana nuy ¢ HapylweHnem crnyxa MHgopmaums no y4ebHoM gucuunnvHe (nekuumn, me-
TOAMYECKME peKOMeHA4aunn K BbINONHEHU0 nabopaTtopHbiX paboT, (POoHAbI OLEHOYHbIX
cpeacTs, OCHOBHAsA M OOMOMHUTENbHAsA nMTepaTtypa) pasMeLleHbl B 35IEKTPOHHOM y4yebHOM
komnnekce (https://edu.vsu.ru/course/view.php?id=12523). Ha NekunoHHbIX 3aHATUAX U Na-
BGopaToOpPHbIX 3aHATUSX NpU HEOBXOOUMOCTU OOMNyCKaeTCsl NPUCYTCTBME acCUCTEHTa, a Tak
Xe, cypaonepeBoavmKoB U TUnocypaonepeBoaynKoB.

MpomexyToyHas atTrectaumst ans nuuy C HapyLeHUsMU criyxa npoBOAUTCS B MUCh-
MEHHOM cbopme, Npu 3TOM UCNONb3YTCS 00LWwme KpuTepmum oueHmnsaHus. Npu Heobxoammo-
CTW, BpEMS NOATOTOBKN Ha 9k3aMeHe MOXET ObiTb YBENNYEHO.

Ana nuy ¢ HapylweHnem 3peHnsa gonyckaeTcs ayavanbHoe npefoctaBrieHne UHgop-
Maumm (Hanpumep, ¢ UCNOJSIb30BAaHMEM MPOrpamMM-CUHTE3aTOPOB pPeyn), a Tak e UCNonb30o-
BaHME Ha NeKumMax 3ByKO3anuCbIBaKOLMX YCTPOMCTB (OUKTO(OHOB 1 T.4.). Ha NeKunoHHbIX
3aHATUAX N NabopaToOpPHbIX 3aHATUAX NPU HEOBXOANMMOCTM AOMyCcKaeTCs NPUCYTCTBME acCu-
CTeHTa.

Mpn npoBegeHUN NPOMEXYTOYHOW aTTecTaumMu Ans vy C HapyLeHWEM 3peHus Te-
CTMpOBaHMe MoXeT ObITb 3aMeHEHO Ha YCTHoe cobecenoBaHue no sonpocaM. [pu Heobxo-
ANMOCTM, BPEMS NOATOTOBKN Ha 3K3aMeHe MOXET ObiTb YBENMYEHO.

Jlvua ¢ HapyLlweHMaMM ONOpPHO-ABUraTeENbHOrO annapaTa C y4eTOM COCTOSHUS UX 340-
POBbsl YaCTb 3aHATUA MOXET OblTb peanu3oBaHa AUCTAHLMOHHO C UCMOSIb30BaHMEM JfekK-
TpoHHOro yyebHoro komnnekca (https://edu.vsu.ru/course/view.php?id=12523). Ha nekuu-
OHHbIX 3aHATUAX N NTABOPATOPHbIX 3aHATUAX NPU HEOOXOOUMOCTM OONYCKaeTCsl NPUCYTCTBME
accucTeHTa
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MpomexyToyHas aTTectaums Ans Nl ¢ HapyLIeHUsSIMM ONOPHO-ABMraTenibHOro anna-
paTa NpoBOAUTCS Ha OBLLMX OCHOBaHUSX, NPU HEOBXOAMMOCTU NpoLedypa 3K3aMeHa MOXeT
ObITb peanusoBaHa AUCTaHLNOHHO.

15. Nepe4yeHb OCHOBHOW U AONOSTHUTENBLHOW NUTEepaTypbl, PECYPCOB UHTEPHEeT, HeoO-
XOAUMBbIX ANsi OCBOEHUSA AUCLMUNIIUHDI:

a) OCHOBHas nuTeparypa:

Ne n/n MICTOYHMK
dusmonorusa yenoseka : y4eb. / nog peq. B.M.IMokposckoro, I'.®. KopoTbko. — M. : MeguuuHa, 2011.
1 — 664 c. // spatenbcTBO «KOHCYNbTaAHT CTyAEHTa» : 3NEeKTPOHHO-O0MONMoTeYHas cuctema. —

URL:http://www.studmedlib.ru/book/ISBN9785225100087.html

HopmanbHas dumsmonorus : yueb. / nog pea. K.B. Cyaakos .— Mockea : FTOOTAP-Meana, 2012. //
2 N3patenbcTBO «KOHCYNbTaHT CTYAEHTa» : SMEeKTPOHHO-OMGnnoTeyHas cuctema. —
URL:http://www.studmedlib.ru/book/ISBN9785970419656.html

0) gononHuTenbHasa nuTepaTypa:

Ne n/n McTOYHMK
3 @u3suornoausi Yerogeka : y4ebHuk / nod ped. B.M. Nokposeckoeo, I.®. Kopombko. — M. : MeduyuHa,
2011. — 664 c.
4 Cydakos K.B. HopmanbHas ¢usuonoeusi / K.B. Cydakos. - M. : Med. uHghopmayuoHHOe a2eHmcmao,
2006. — 920 c.

Qu3suonoausi Yenosgeka : y4ebHuk / nod ped. I.U. Kocuykoeo. — M. : AnbsiHe, 2009. — 559 c.

@u3suornoaus Yyenoeseka : y4ebHuk / nod ped. H.A. AeadxaHsiHa, B.W. LjupkuHa. — M. : Med. kH., 2003.

6
-526 c.

7 Hayvana ¢usuonozuu : y4ebHuk dns cmyd. gy3oe / A.L]. Hosdpaues [u dp.]. — CI16. : JlaHb, 2001. —
1087 c.

8 @u3suonoausi Yerogeka : y4ebHuk 0nsi cmyd. ay3o8 / nod ped. H.A. AeadxaHsiHa, B./. LjupkuHa. — M. :
Med. kH., 2003. — 526 c.

9 @usuonoaus yenoseka : Compendium : y4ebHuUK 011 cmyd. 8y308 / nod ped. b.U. Tka4yeHko, B.®.

lMamuxa. — Cl16., 2002. — 413 c.

@usuonoaus 4Jernoegeka : y4eb. nocobue / nod ped. P.LUimudma, . Tegca — 1996. — T.1. — 321 ¢c. —
10 http://www.lib.vsu.ru/elib/books/b34854.djvu; T.2. — 308 c¢. - http://lwww.lib.vsu.ru/elib/books/
b34855.djvu; T.3. — 222 c. — http://www.lib.vsu.ru/elib/books/b34856.djvu.

Kamkun A.I. Amnac no ¢pusuonozuu :8 2 m. T. 1/A.I". KamkuH, UN.C. Kucenesa. — Mockea :
11 FT'OOTAP-Medua, 2013. // U30amenscmeo «KoHcynbmaHm cmydeHmay ;| 351eKmMpPOHHO-
6ubnuomeyHas cucmema. — URL:http://www.studmedlib.ru/book/ISBN9785970424186.html

KamkuH A.I. Amnac nio ¢pusuonoeuu : 8 2 m. T. 2/ A.l". KamkuH, UN.C. Kuceneea. — Mockea :
12 FTS0OTAP-Medua, 2013. // sdamenbcmeo «KoHcynbmaHm cmy0eHmay : 371eKMPOHHO-
bubnuomeyHasi cucmema. — URL:http://www.studmedlib.ru/book/ISBN9785970424193.html

Marnbil npakmukym no ¢hu3uosio2uu Yesioeeka U XugsomHsix : y4eb. nocobue dAnsi cmyd. gy3oe / A. C.

13 bamyes [u dp.]. — CI16. : U38-e0 Cl16. yH-ma, 2001. — 345 c.

Cosemos b. 5. ModenuposaHue cucmem : y4ebHuk Onsi bakanaspos / b.5. Cosemos, C. A. Skoernes.

Y4 | 76 u30. — Mockea : FOpaiim, 2012 — 342 c.

B) MHGPOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble Pecypebl:

Ne n/n MICTOYHMK

http://www.ncbi.nIm.nih.gov/Pubmed - Ba3a Hay4HbIX faHHbLIX B 06r1acT GOMeanNLIMHCKMX
Hayk. (MEDLINE v gp. 6uomeanumHckmne nsgaxus). NMovck ctaten no MMeHam 1 KInio4eBbIM

15. cnosaM. OnpefeneHne nHAeKca UMTUpoOBaHUA 1 nMnakT-pakTopa. TekcToBas uHopmaums u
nuTepaTypHble ccbiikn. PaboTta ¢ HayYHbIMK XXypHanamu.

16 www.chem.gmul.ac.uk/iubmb - Buoxnmuyeckas knaccmupukaums 1 HoMeHknaTypa )epMeHTOB.
CBoboaHbIN gocTyn Ha canTe MexayHapogHoro corsa GrMoxmumMmMm 1 MONeKynsipHou Guonoruu.

17 WWW.SWissprot.com — cBo60AHbIM AOCTYN K MeXayHapoaHow 6a3e AaHHbIX No nepBuYHbIM 1 3D
CTPYKTYpam hepMeHTOoB

18 http://www.omim.org/ (Online Mendelian Inheritance in Man) — kaTtanor reHOB 4YenoBeka 1 reHe-

TMYeCKUX HapyweHuin. TakcoHomudeckne 6asbl gaHHbix (NCBI).
http://www.ncbi.nlm.nih.gov/refsea/ Basbl gaHHbIX HyKNeoTUAHbIX nocnegoBaTenbHon (Genetic
19 sequence databank GenBank), Reference Sequence databank, nepBnyHble nocrnegoBaTenbHoO-
ct1 DNA, mRNA 1 6enKoB OCHOBHbIX CCEeA0BaHHbIX OPraHM3MOB.
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http://www.studmedlib.ru/book/ISBN9785970424186.html%0A
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https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=11663&TERM=%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.ncbi.nlm.nih.gov/pubmed
http://www.chem.qmv.ac.uk/iubmb
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http://www.ncbi.nlm.nih.gov/refseq/

20 http://www.pdb.org/ — 6aHk AaHHbIX MO NPOCTPAHCTBEHHbIM CTPYKTYypam Genkos (6onee 70 ThiC.
CTPYKTYP)
http://www.uniprot.org - LieHTpanbHOe XpaHunuiie faHHbIX O NOCNeaoBaTeNbHOCTAX U (PYHKL K-

21 sax 6enkoB — 6asa gaHHbIX YHuBepcanbHoro 6enkosoro pecypca (Universal Protein Resource,
UniProt,)

22 http://www.library.biophys.msu.ru/LectMB/ - kypc nekuun I.HO. PuU3nHU4eHKo no matemartumye-
CKMM Mogensm B bronoruu

16. MNMepe4yeHb y4eOHO-MeTOANYECKOro ob6ecneyvyeHns Ansi CaMoCTOATeNbHON paboThbl:

Ne
NcTOUHMK
n/n
1 CosetoB b. A. MogenuposaHue cuctem. lNMpaktukym : yyebHoe nocobue ans 6akanaspos / B.4.
Cosetos, C. A. Akosnes. — Mocksa : FOpanT, 2012 .— 294 c.
2 PusHnueHko M.10. MaTtemaTtunyeckue mogenu 61Monornyeckmx npoayKLMOHHbIX NPOLIECCOB :

¥Y4eb. nocobue / I .10. PusHuyeHko, A. 6. PybuH .— M. : N3g-so MI'Y, 1993. - 299 c.

3 Qu3suornoaus : 371eKMPOHHbIU y4ebHbIlU Komnnekc. — https://edu.vsu.ru/course/view.php?id=3556
Qu3suornoaus Yernoseka U XKU80MHbIX : y4. nocobue dns nabopamopHeix 3aHssmul | I"A. Bawa-
4 Hos, B.FO. CynuH, C.U. ynaesa, M.FO. Meuwepsikosa, A.B. CynuH, K.B. femew, A.l1. Canet //
Bopoxex : UL BI'Y, 2016. — 96 c.

17. O6pa3oBaTesfibHble TEXHONONMU, UCNOSb3yeMble Npu peanusauum y4yebHoum Auc-
LUMMUHbI, BKMOYass AUCTaHUUOHHble oOpasoBartenbHble TexHonorum (OOT), anek-
TpoHHOe oby4eHue (J0), cmewaHHOe OBGyyYeHue):

C wucnonb3oBaHnem IYMK (https://edu.vsu.ru/course/view.php?id=12523) npumeHs-
IOTCA ONEeKTPOHHOe obyvyeHue M OUCTaHUMOHHble obpasoBaTeribHble TEXHOMOrMM B 4acTu
OCBOEHMS MaTepuana NeKUMOHHbIX, CEMUHAPCKMX U NPAaKTUYECKUX 3aHATUIN, CaMOCTOATENb-
HOW paboTbl MO pasgenamMm AUCLMNIIMHBI, KOHTPOSlb OCBOEHUS yd4ebHOro maTtepwuana c uc-
NONb30BaHNEM TECTOB, CUTYaUMOHHbIX 3aad, NpoBefeHne TeKyLlen U NPOMEXYTOYHOW aT-
TecTauumn.

UTeHne pasHbix TUMOB fnekuui (BBOAHasA, NMHPopMaLUMOHHada, NnpobrnemHas) ¢ Mcnosb-
30BaHMEM Cnauna-npeseHTaumn O4HO U (UnnM) ¢ NPUMEHEHNEM OUCTaHUMOHHbLIX ObpasoBa-
TenbHbIX TexHonormn (URL:https://edu.vsu.ru/course/view.php?id=12523). Ha cemuHapckux
N NPaKTUYECKMX 3aHATUSX UCMONb30BaHNE MHTEPAKTUBHbBIX N (hacunUTaumMOHHbIX hopm 0by-
YyeHus: pedepaTUBHbE [OKNadbl-Npe3eHTaumMmM ¢ rpynnoBbiM  obBCyxaeHueM, BUOEO-
npeseHTaumu, peLleHne npodecCnoHarnbHbIX CUTYaLUNOHHbIX 3a4ay.

Mcnonb3oBaHne MHOPMaLMOHHO-CpaBoYHOM cnuctembl «KoHcynbTaHT Mnoc» - ang
CTYOEHTOB OTKPbIT MOCTOSIHHbIN AOCTYM B KOMMbIOTEPHOM Kracce

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

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

OBC «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

18. MaTepmanbHO-TeXHUYeckoe obecneyeHne AUCLUMNIIUHbBI:

HaumeHoBaHMe nomelleHUn Ans NpoBedeHWUs BCEX BWUOOB
y4ebHOWN OeATenbHOCTU, NPeayCMOTPEHHON YY4eBHbIM NnaHoM,
B TOM 4uUcrie NMOMELLEHUS AN CaMOCTOSITENbHOW paboTbl, C
yKazaHMeM nepeyvyHsl OCHOBHOro obopygoBaHusi, y4eGHo-
HarnsgHbIX NOCOOUA U UCNONb3yeMOoro nporpamMmmHoro obecne-
yeHus

Apgpec (MecTononoxeHue)
NOMeLWeHnn [ns npose-
AeHus Bcex BMOOB y4eb-
HOM AesTenNbHOCTH,
NpeaycMOTpeHHOW  y4eb-
HbIM NJIAHOM

YyebHas ayantopus Ona npoBeneHUs 3aHATUN NEKLUUOHHOro
Tuna: cneuuanuanpoBaHHas mebenb, npoektop Acer X115H
DLP, akpaH ans npoektopa, HoyToyk Lenovo G580 ¢ BO3MOX-

r. BopoHex, nnowagp
YHuBepcutetckas, a.1
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HOCTbIO MOAKMYEHUSA K ceTn «AHTepHeT»
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

CNC "KoHcynbTaHT MNntoc" ans obpasoBaHus
Cuctema ynpaBneHus obyyeHmem Moodle
nHTepHeT-6paysep Mozilla Firefox

YyebHasa aygutopusa Ons npoBefeHUs 3aHATUA CEMUHAPCKOro
TMNa, rpynnoBbIX U MHAMBUAYANbHbLIX KOHCYNbTaUUN, TEKYLLEro
KOHTPONS N NPOMEXYTOYHOW aTTecTauuu:: cneunannu3npoBaH-
Has mebenb, npoektop Acer X115H DLP, akpaH ans npoekto-
pa, HoyToyk Lenovo G580 ¢ BO3MOXHOCTbIO MOLKMOYEHUS K
cetn «/IHTepHEeT»

anekTpokapauorpacdgpbl  OK1T-07 AKCUOH, NYyNbCOKCUMETP
OANOKC-01, cnupomeTtp CI1-01, cnnpomeTp Cnupo-cnekTp, To-
HomeTpbl MA-01 AgbtoTop, TepMocTaT CyxoBo3gyluHbin TC-
1/80 CI1Y, ®3K K®K-2, mukpockonsl BUOME[-2 mMoHOKynsip-
Hble, anekTpocTumynaTopbl OCJ1-02, TepmocTat CyxoBO3ayLu-
HbIn TC-1/80 CI1Y, BogsaHaga 6aHs, ueHTpudyra nabopatopHas
CM-12, ueHTpudpyra rematokputHaa CM-70, ueHTpudyra C-
2204, CumynsaumMoHHast OH-namH cuctema otTpaboTkM HaBbIKOB
OKI, UndpoBon maHekeH aycKynbTauumm 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,
OdwmcHas cuctema LibreOffice 4.4.4

MO Dr. Web Enterprise Security Suite

CINC "KoHcynbTaHT lNntoc" gns obpasoBanHus
Cuctema ynpasrneHus obyyeHnem Moodle
nHTepHeT-6pay3ep Mozilla Firefox

r. BopoHex, nnowagb
YHuBepcutetckas, a.1

MomelleHne ona caMmoCTOATENbHOM PaboTbl C BO3MOXXHOCTbLIO
noaknoyeHns Kk cetn «MHTepHeT»: CneumannanpoBaHHas me-
Genb, KOMMNbIOTEPDI (cnctemHbIN
onok Pentium Dual Core CPU E6500, MOHMU-
Top LG Flatron L1742 (17 wrt.) MO OfficeSTD 2013 RUS OLP
NL Acdmc.

r. BopoHex, nnowagp
YHuBepcutetckas, 4.1

19. OueHou4HbIe cpeAcTBa A4Sl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsaOoK OUEeHKN OCBOEHUSI obyvarolmMMmucs y4eGHOro MaTepuana onpenensieTcsl co-

AepxxaHnewm cnenyrwmnx pasgenos ANCUNNIIUHDIL

Ne HanmeHoBaHune Komne- T?S@TI)KE(_)-
n/n pasgena gucum- TeH- CTVOKEHYS OueHou4Hble cpeacTBa
NAUHbI (MOAY”SA) una(mn)
KOMNeTeHunmn
O6Lwwme Bonpockl YCTHbIN onpoc, nabopaTopHoe 3a-
don3anonorn4yeckon OrK-5 Orl1K-5.4 HATUE, KOSTNIOKBUYM, KOMMIEKT Te-
KNbepHeTMKK CTOB




Ol1K-6 OlK-6.1
OcHoBbl TEOPUMN o
) : : YcTHbIN onpoc, nabopaTopHoe 3a-
ynpaBn(ca;g; Griocu OrK-5 OrK-5.4 HATME, KONMMOKBUYM, KOMMMEKT Te-
OMK-6 | OMK-6.1 eros
dyHKUMOHaneHoe -

YcTHBINM onpoc, nabopaTopHoe 3a-
mMoAaenvpoBaHue OrlK-5 OrlK-5.4 ; ]
SKUBLIX CUCTEM. HATHE, KOJ’IJ’IOK%I_/I%I\E/’I, KOMMMEKT Te

Ol1K-6 OlK-6.1
Buocuctemsbl 1-ro : ) YCTHbIN onpoc, nabopaTopHoe 3a-
nopsiaka OrK-5 OrK-5.4 HATUE, KONMOKBUYM, KOMIIEKT Te-
Ol1K-6 OlK-6.1 CTOB
YacToTHbIN aHanus -
) 3 : ) YcTHBIM onpoc, nabopaTopHoe 3a-
6”°C”CJ§£"K; rono OrK-5 OfK=5.4 HATUE, KONMOKBUYM, KOMIMEKT Te-
OMK-6 | OMK-6.1 eros
Buocuctembl 2-ro o

YCTHBIN onpoc, nabopaTopHoe 3a-
nopsaka n ux 4ya- OrlK-5 OrllK-5.4 ; ]
CTOTHBIA AHAMMA. HATUKE, KOJ’IJ’IOKIZI_/II_)C;I\I;I, KOMMMEKT Te

Ol1K-6 OrK-6.1
HenvHelHble 6uo-
cucTembl 1 Guocu- : ) YCTHbIN onpoc, nabopaTopHoe 3a-
CTEMbIl BbICOKOrO OrK-5 OrK-5.4 HATWE, KONMOKBUYM, KOMIMEKT Te-
nopsiaka CTOB
Ol1K-6 OrK-6.1
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20 TunoBble OUEHO4YHbIE CpeacTBa U MeToAMYeCKUMe MaTepuanbl, onpegensilowme
npoueaypbl OUeHUBaHUSA

20.1 TeKywWwMW KOHTPOSb yCrneBaeMocCTun

KOHTpOJ'Ib ycneBaemMoCTn no guncuuniimHe ocywecTBlideTcA C NOMOLLbLIO creayrownx

OLEHOYHbIX CPeacTB: pedepaToB, AOKAA0B C Npe3eHTaumsAMmn, TECTOBbIX 3a4aHuI

1

MpumepHbIN BaprMaHT TeCTOBbIX 3agaHUMN

Onpegenexve npeobpasoBaHus Jlannaca. Ona Kakux OyHKUMIA onpegeneHo 3To npe-

obpasoBaHne?

2
3
4
5
6

7

BbiBecTn npeobpasoBanue Jlannaca gns dgpyHkuum f'(t)

BbiBecTu npeobpasoBanue Jlannaca gna dpyHkumm f'(t

BbiBecTn npeobpasoBaHue Jlannaca gns gyHkuumn exp(-at).

OnpegeneHne nmnynbcHon nepexogHon oyHkuun. Npueectn npumepsl UM,

Kak HanTu OoTBeT cucTeMbl Ha BXOAHOW curHan, ncnonob3ysa AMN®?

Kak BblMMCNUTb KOHLIEHTPALUMIO SIEKAPCTBEHHOIO nNpenaparta B KpoBM B 060N MOMEHT

BpeMeHu no 3agaHHon UM cnctembl 1 BXOLHOMY BO3AENCTBUIO.




8 BbIBOA ypaBHEHUM Mogenen KMHETUKN hapMakonornyecknx u oepmMeHTaTuBHbIX Npo-
LLeCCOB M KITETOYHOM KUHETUKN C NMOMOLLIbIO 3aKOHA COXpaHeHUs BeLLeCTBa.

9 MeTog Aunepa Ons YACHEHHOro pelleHus cucteM andpepeHumnanbHbIX YpaBHEHUN.
[MpuBecTn NpumMep pPasHOCTHOW CXeMbl ONA ABYXKaMepHOMU MOAenn TpaHcnopTa NnekapcTBeH-
HOro npenapaTa B KPOBW.

10 OBwun nnaH Ka4eCTBEHHOro UccneaoBaHns noBeaeHna cuctem 1 nopsaka.

11 O6wun nnaH nccneaoBaHMs NOBEAEHUSA CUCTEM 2 NOPSiAKA U TUNbl CTaLMOHAPHBIX CO-
CTOSIHUN.

3agaum nepBoOro ypoBHS:

1. Hantn pewenune, UM, MNMepepatoyHyo yHKUMO ANS 3afaHHOW CUCTEMbl MEPBOro
nopsiaka:

2.  Tvinbl yCTOMYMBbLIX CTALMOHAPHBLIX COCTOSHWUN AN HEMUHENHBIX CUCTEM 2-T0 NopsaKa.

3. 3anucaTb MaTeMaTuyeckyro MoAenb ABYXKaMepHOW cuctemMbl (hbapMakoKUHETUKU, pu-
3MYECKUI CMbICST U Pa3MepHOCTN NepeMEHHbIX COCTOAHUA 1 NapamMeTpoB 4SS CUCTEMBI.

4. Kak HaTi OTBET CUCTEMbI HAa BXOAHOW curHan, ucrnonbays AMNo?

5. Tllpumepbl MOgenen KUHETUKN (DEPMEHTATUBHBIX peakLyi.

6 [lpoBectn kayecTBEHHOE WCCNedOBaHWE AMHAMMKa MOMyNsSLUMM OMMCLIBAOLLENCS CriedytoLeil
Momenbto: dC(t)/dt= V+a*C(t)-b*C(t)?

7. 3anucaTb ypaBHEHUS MOAENV AMHAMUKM NONYNSALMUA «XULLHUK-KepTBay.

8. Hantu nonHoe noBefeHne ofHOKaMepHOM (hapMaKOKMHETUYECKOW CUCTEMBI NPU MMMYSIbCHOM
BBeAEHUM J03bl fleK. npenapara.

9. Kak BblYMCNTb KOHLEHTPALMIO NIeKapCTBEHHOIO nNpenapara B KpOBU B J1l060M MOMEHT BpeMeHM
no 3agaHHon UM® cuctembl 1 BXOOHOMY BO3LENCTBUIO.

10. 3anucaTb pa3HOCTHYK CXeMY ANS YACNEHHOrO UCCRefoBaHNUsA MOLEN COCyLeCTBOBaHNA ABYX
nonynsauui B cumobunose.

11. 3anucaTb pa3HOCTHYK CXeMY ANs ABYXKaMepHOW MOAENU TpaHcnopTa fliekapCTBEHHOro npena-
paTta B KpOBW.

12. MpuBecTn Buonornyeckne NpUMepbl HEMMHENHBIX CUCTEMaM BTOPOro nopsiaka.

13. 3anucatb UM gns oaHokamepHoN hapMakoKMHETUYECKON CUCTEMBI:

14. Kakne xapakTepUCTUKU JIMHEMHbIX CUCTEM MOXHO MOMYyYUTb IKCMEPUMEHTANBHO, WUCMONb3YS
MMNYNbCHBLIN BXOAHOW CUrHAN U permcTpupyst BbIXOAHON CUrHan?

15. Tunbl yCTOMYMBLIX CTALMOHAPHBLIX COCTOSIHUIA NS HEMMHENHBIX CUCTEM 2-T0 nopsaka.

16. Mpumepbl BUOMOrMYECKMX CUCTEM, OMUCHIBAEMbIX HEMUHEWHBIMU cUCTEMaMK OuddepeHLm-
anbHbIX YpaBHEHWUI BTOPOro nopsiaka

17. MeToq 3unepa ans YMCNEHHOrO peLleHnst cuctem anddepeHumanbHbix ypaBHeEHNI. MNpuBecTy
NnpUMep PasHOCTHOM CXeMbl 4SS OBYXKaMepHOW MOAENWU TpaHCnopTa feKkapCTBEHHOro npenapaTta B
KPOBW.

18. lMepeuncnutb TUMbl YCTONYMBBIX CTALMOHAPHBIX COCTOSIHWIA AS1S1 HENIMHEWHbIX CUCTEM BTOPOrO
nopsiaka.

19. BobiBectu ypaBHeHI/IFI'_CI/ICTeMbI LETOKCHKaLMM nnasanbl KPOBM C MOMOLLbI0 copbuuu:

20. B
21. MeTop,MKa pacqua pe>|<|/1Ma BBeaOeHUA nperlapaTa |'|p|/| 3ag4aHHOM TepaneBTl/lquKOM

AnanasoHe C MOMOLLbI0 O4HOKaMepHON MaTeMaTU4eCcKon MOAENN Ha KOMMbIoTepe.

22. 3anucaTb pasHOCTHYH CXeMy ANs MOAENWU ABYX KOHKYPUPYIOLLMX BUOOB.

23. OTHeCTU NpednoXeHHy CUCTEMY K onpedeneHHOMY Kraccy No BCEM W3BECTHbIM TWMaM Knac-
cucpmkauum: dC/dt =V - a(t)*C + b*C

24. Onpepgenexune uMnynbCHON nepexoaHon gyHkuum. Mpueectu npumepbl AMO.

25. KayectBeHHOe uccnenoBaHne Moeny auHamuky nonynaumm dx/dt=a*x/(K+x) - b*x.



26. HanTu BbIHyXOeHHOe noBedeHne ogHOKaMepHOW papMakOKUHETUYECKOW CUCTEMBI.

27. Hawitn cobcTBeHHOE noBeaeHe 0gHOKaMepHOWM hapMaKkOKMHETUYECKOW MOAENN.

28. UMN® nuHenHon cuctembl umeeT Bug: K(t)=exp(-a*t)- exp(-b*t). 3anucatb 0TBET Ha BXOAHOE
Bo3gencTaue u(t). 3anucatb OTBET Ha EAMHUYHBIA UMMYIILC.

29. KauyecTtBeHHOe 1ccnegoBaHue Mofenu AuHaMuky nonynaumm dx/dt=a*x/(K+x) - b*x"2.

20.2 MNMpomexyToyHasa aTTecTauus
MpomexyToyHasa aTTecTauus no gUCUUNIMHe (3a4eT) OCyLLEeCcTBNSETCS NO UToram pe-
3ynbTaToB TeKyLlen atrecrauum n (unu) ¢ ncrnonb3osaHmem komnnekta KMMos.

nepequb BOMNPOCOB K npomemyTquoﬁ aTtrTecTauumn

1. OnpegeneHve MNOHATUA: CUCTEMA, BXOOHbIE U BbIXOAHbIE MEpPeMeHHble, MoAesb,
nepemMeHHble COCTOSIHUS, AMHaAMUYecKkas cucTema, COCTOSHWE CUCTEMbI, rnoseae-
HWe cucTeMbl, NnapameTpbl Mmogenun. Knaccudpukauyusa cuctem. Metoasl matemaTu-
4YeCcKOro onucaHnsa pasnu4yHbIX Knaccos cuctem. Npumepsl U3 BUONOrMYECKOn Ku-
HeTukn. BbiBOO ypaBHEHU MaTemaTudeckux mopenen Ona pasfiudHbiX CUCTEM
PapMaKoOKMHETUKN N TOKCUKOKUHETUKMN.

2. OpgHokamepHasa mogernb hapMakoknHeTUKN. Kaxywmmnca obbem pacnpegeneHus m
00NN KNMPEHC NeKapCTBEHHOrO BellecTBa B OpraHn3mMe naumeHTta. BoiBoa ypas-
HEeHUs mMaTematmyeckon mogenu. MeTtoad NOCTPOEHUST KOMMNBLIOTEPHOW MoZenn u
MeToAMKa UCMNOMb30BaHWUS 3TON Mogenu ansa nogbopa MHAnBMAyarnbHbIX PEXMMOB
nekapcTBeHHOMW Tepanuu.

3. To4yHOe pelueHne CUCTEM JIMHEWHbIX CTauMOHapHbIX AuddepeHumnanbHbIX ypas-
HEHUN KMHETUKM JeKapCTBEHHbIX W TOKCMYeckux BeuwlecTB. [lpeobpasoBaHue
JlTannaca: onpefgeneHne, OCHOBHblE YOPMYyIbl, Tabnvua NpsiMbix U 06paTHbIX nNpe-
obpasoBaHuin. PelwweHne 3agavm Kowu ona mateMatnyeckon mogenn ogHokamep-
HoW (pbapmakokuHeTnkn. COBCTBEHHOE W BbIHYXXAEHHOE NOBEAEHNE CUCTEMBI.

4. Mopenb dhapMakoOKMHETUKN BHYTPUBEHHOIO BBEOEHUS NIEKAPCTBEHHOMO BellecTBa
NPy MCMNOMb30BaHUN MOHATUSA Kaxyllerocss obbema pacnpegeneHus. TodHoe pe-
WweHne 3agaym Kown npu npovM3BOSIbHOWU 3aBUCUMOCTU CKOPOCTU BBeAEHUA
OT BpeMeHU. MeToauka ncnonb3oBaHus 3TOro pelenna ans nogbopa nHaneuay-
anbHbIX PEXMMOB fNleKapCTBEHHOM Tepanun.

5. BbiBOg GhopMynbl ANs 3aBUCUMOCTM OT BPEMEHWU KOHUEHTpauun fekapCTBEHHOMo
BelLleCcTBa B KPOBU NMPU BHYTPUMBEHHOM UMMYJIbCHOM (60MKOCHOM) BBEeAEHUN U
OAHOKaMepHOMN hapMakoKMHETUKN. MeToamKka MCNonb30BaHUS 3TON hopMynbl 4SS
nogdbopa nHaMBUAyarbHbIX PEXUMOB FIEKapPCTBEHHOW Tepanuu C NOMOLLBbK KOM-
nbloTepa.

6. BbiBOA dhopmynbl ANg 3aBUCUMOCTU OT BPEMEHW KOHLEHTPaUUKU fekapCTBEHHOro
BeLleCcTBa B KPOBU MpPU BHYTPMBEHHOM AfIMTENbHOM BBEAEHUN C MOCTOSIHHOMW
CKOPOCTbIO (Hanpumep, KanenbHO) 1 OgHOKaMepHon hapmMakoknHeTukn. Metoam-
Ka UCnosib3oBaHMs 3Ton hopMynbl AN BbIYUCIIEHUS CKOPOCTU BBEAEHMS, HEODXO-
ANMOW AN JOCTUXKEHUS 3aaHHOM KOHLIEHTpaUUKM NIeKapCTBEHHOW NeKapCTBEHHO-
ro BellecTBa B KpOBW.

7. . Ans kom6uHauum 605nCHOro (MMNysfiIbCHOro) U KanesibHoro (HenpepbIBHOro
BBeAEHNSA C NOCTOSAHHOMW CKOPOCTbI) BHYTPUBEHHOIO BBEAEHWS BbIBECTU GOOP-
MYy, ONpeaensiowyo U3MEeHEHME BO BPEMEHU KOHLIEHTpaLMu NeKapCTBEHHOMO
BeLlecTBa B KPOBWU. HanTu Takyto KOMBUHaUUIO, Npu KOTOPOWN KOHLIEHTPaUKs B KPO-
BW MIHOBEHHO AOCTUraeT, TpebyemMoro 3Ha4yeHuUst 1 OCTaeTcsl paBHOW 3TOMY 3Ha-
YEeHUI0 BO BCe Nocrieayouime MOMeHTbl BpDEMEHM.

8. BbiBoA dhopmyrnbl A9 3aBUCUMOCTU OT BPEMEHU KOHLUEHTPaUUN NeKapCTBEHHOIO
BelleCTBa B KPOBU Mpu BHYTPUBEHHOM BBEOAEHWW C MOCTOSIHHOW CKOPOCTbK KO-



HEYHOW NPOAOIIKUTENBLHOCTU N OOHOKaMepHou dapMakoknmHeTukn. MeTtoanka
MCNonb3oBaHUsA 3Ton hopMyrbl Ans noabopa MHANBMAYAlbHBIX PEXUMOB fekap-
CTBEHHOM Tepanuun ¢ NOMOLLLI0 KOMMbIOTEPA.

9. MaTtemaTtudeckas MoAerib BHYTPUMbILLEYHOIO (MW nepoparibHOro) BBeAEHUS ne-
KapCTBEHHOrO BeLlecTBa B KpOBb, NPEeACTaBIIEHHYKO Kaxywmmcss obbemom pac-
npegeneHnsa. BobiBog ypaBHeHM mopenu. BbiBog dpopmynbl  3aBUCMMOCTU OT
BPEMEHU KOHLEHTpauuKn JfiekapCTBEHHOro BeLlecTBa B KPOBW MpU MPOU3BOSIbHOM
BXOAHOMW (pyHKLUMN.

10.CobCcTBEHHOE U BbIHYXXAEHHOE MOBeAeHME NIMHENHON cuctembl. MimnynbcHasa ne-
pexogHasa dyHkuusa (UMNP). Ceasb ¢ nepegatoyHon doyHkumen. NpumeHenune UMD
MoZenn hapMaKOKMHETUKN BHYTPUMbILLIEYHOrO BBEAEHMSA ANSA BbIYUCIIEHUS KOH-
LEeHTpaumn nekapCTBEHHOMo BeLLECTBaA B KPOBM nocne 60ntoCHOro (MMNynbCHOro)
BBeAeHusA. MeToanka NCnonb30BaHUA 3TOM 3aBMCUMMOCTM Ansa nogdopa nHanemay-
arnbHbIX PEXUMOB JfIeKapCTBEHHOW Tepanuu ¢ NOMOLLbIO KOMMboTepa.

11.OnpegeneHve nMynbCHOM NepexoaHon (PyHKUMM CUCTEMbI (hapMaKOKUHETUKN
NnekapCTBEHHOrO BELLECTBa B KIMHUYECKOM MUCCreaoBaHUn nauneHTa. Metoanka
pelleHnsa 3agaym nogbopa nHAMBMAYanbHOM nekapcTBEHHOM Tepanun ¢ UCMNOSb-
30BaHMEM UMMYNbCHOM NepexoaHon OyHKUMK

12.BbiBOA bopMynbl Ans BblMUCMAEHUST KOHLEHTPaAUMN NEKapCTBEHHOMO BeLecTBa B
KpOBM NO 3aaHHON UMMYNbCHOM NEPEXOAHON PYHKUUU dapMaKOKUMHETUKN 3TOro
BellleCcTBa B opraHM3Me naumeHTa n onpegenseMomy feyawmm BpayoM pexmmy
[03MPOBaHUS.

13.3apayva ynpasneHusa Ons NIMHEWHbIX CUCTEM C HernpepbiBHbIM BpeMeHeM. Pelue-
Hue 3agaudn ynpasneHus ans cuctembl NMEPBOIO nopsigka. Npumepsl nx dapma-
KOKMHETUKN.

14.3apgava ynpaBneHns Ans NIMHENHbIX CUCTEM C HenpepbiBHbIM BpeMeHeM. Pelue-
HWe 3agayun ynpasneHus gnsa cuctemol BTOPOIO nopsigka. Npumepsl 13 dapma-
KOKMHETUKN.

15.3apgava ynpasneHusa Ons NMHENHbIX CUCTEM C HenpepbiBHbIM BpeMeHeM. Pelue-
Hue 3agaun ynpaeneHus gnsa cuctemol NEPBOIO nopsiagka. MNpumepsbl n3 gapma-
KOKMHETUKN.

16.TMpueeneHne nuHenHon cuctembl BTOPOIO nopsigka K kaHoHu4eckomy Buay. Ka-
HOHUYECKME MepeMeEHHble COCTOsSIHUSA. PelueHne 3agauun ynpasneHus. [pumeHe-
HWe B (bapMaKOKNMHETUKE.

17.TpubnmxeHne NMHENHbIX CUCTEM C HeMNpPepbIBHbIM BPEMEHEM CUCTEMaMu C AMUC-
KpeTHbIM BpemeHeM. OB Bug ypaBHEHUA ONCKPETHLIX cuctem. 3agada ynpas-
NeHnst Ans ANCKPeTHbIX cuctem.MaTpuyHbin kKputepuii ynpasnsemoctu. MNpumeHe-
Hue B (bapMaKOKNHETUKE.

18.T1pubnmxeHne fMHENHbIX CUCTEM C HenpepbiBHbLIM BPpeMEHEM CUCTEMaMWU C AUC-
KpeTHbiM BpemeHeMm. OOWMA BUAO ypaBHEHUW OUCKPETHbIX cucTeM. 3agada
HabnaeHnsa Ang QUCKPeTHbIX cucteM. NpumMmeHeHne B TOKCUKOKUHETUKE.

19. MpnbnuxeHne NMHENHbIX CUCTEM C HENPEPbLIBHBIM BPEMEHEM CUCTEMaMM C ANC-
KpeTHbIM BpeMeHeM. O6LWnin Bug ypaBHEHUN OUCKPETHBIX cCUCTEM. 3aJada naeH-
Tnpukaumn. NprmeHeHne B MmeguumnHe.

20.KayecTtBEeHHOE nccnegoBaHue noBeaeHus cuctem BMONOrMYecKom KUHETUKKU, OMun-
CbIBAOLLMXCA HENMHENHbIM AnddepeHunanbHbiM ypaBHEHNEM NEPBOro nopsiaka.
YCTONYMBbBIE N HEYCTONYMBLIE CTALMOHAPHbIE COCTOSIHUS.

21.KayecTBeHHOEe wuccnegoBaHve MNoBeAEHUS HEMNMUHEMHBbIX CUCTEM OBMONornyeckomn
KWHETUKN BTOpoOro nopsigka. MNoHatne dasosbix Tpaektopuin. Pas3osbln NOPTPET
cuctembl. Hynb — n3oknuHel. OnpegeneHne CTauMoHapHbIX COCTOSHURA. Mpumepsbl
N3 KNHETUKN NONYNALNNA.



22./ccnegoBaHue noBeaeHUst HENMUHENHbIX CUCTEM BMONOrMYEeCcKon KUHETUKN BTOPO-
ro nopsiika B OKPECTHOCTU CTauNOHAPHbBIX COCTOSIHUIA. XapaKTepucTnyeckoe ypas-
HeHue. Tunbl CTaunoHapPHbIX COCTOSAHUIA N NX dha3oBble NOPTPeThl. [pydbie n He-
rpyoble cuctemsbl. [NpumMepbl U3 KNHETUKM NONYNALMIA

23.06Wwmr nnaH KayeCTBEHHOro UCCNefoBaHNA HESNTMHENHbIX KMHETUYECKUX CUCTEM.
OnpefeneHve xapakTepHbIX HanpasneHnn ABMXEHNS No ha3oBbIM TPAEKTOPUAM B
obnacTax, rpaHMuaMm KoTopbIX SIBAIAKTCA HyMb - U30KNUHbIL. Mpumepbl U3 KNHETU-
K1 nonynsunn.

24.KayecTBeHHOE unccneaoBaHMe MNoBeAEHUs OMOMOrnMYyecknx CUCTEM:  XULLHMK-
XepTBa, KOHKYpeHUnsa ABYX BUOOB, CMMOMO3 ABYX BUOB.

25.KayecTBeHHOe uccrnegoBaHne KMHETUKM NpocTenwero goepMeHTaTUBHOIoO npouec-
ca. OcobeHHOCTN (hepMEHTATUBHON KUHETUKM B KIETKE.

26.MaTtemaTtuyeckass mMogenb rymopanbHOro MMMyHHOro otBeta. MopenuposaHue
NEepPBUYHOrO U BTOPUYHOIO MMMYHHOIO OTBETa Ha HEPa3MHOXAMLLNNCA aHTUrEH.
3aBMCUMOCTb UHTEHCMBHOCTU NEPBUYHOIO OTBETAa OT 403bl aHTUreHa.

27.KayecTBeHHOEe vccrneaoBaHMe BO3MOXHOCTUM MOAENUPOBAHUS nepuogndeckmnx 6o-
nes3Hen ¢ NOMOLbLIO MOAEeNM ryMopanbHOro MMMYHHOIO OTBeTa.

28.Mogernb "rpaHunubl Xn3Hu n cmepTtn” B UMMYHHOW CUCTEME.

29. MaTtemaTnyeckoe MOAENUPOBaHME - KOCBEHHbLIN MeTOA UCCeAoBaHNSA BHYTPUKIe-
TOYHbIX MEXaHM3MOB OEeNCTBUSA KapAMOTPONHbIX NpenapaToB B KCNepuMeHTax Ha
obpasuyax MmuokapamanbHON TKaHW XKXUBOTHbIX.

30. AnropuUtmbl MAEHTUMKaUMKM NapaMeTPOB HENMHENHbIX MOdEeNeN.



