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1. WWndp n HanmeHoBaHue cneuunanbHocTUu: 30.05.02 MeanumHckas Gnodursmka

2. Cneunanunsaumsa: MeguumnHckasn 6uodmsnka
3. KBanudukauma BbinycKHUKa: Bpa4-61Momsmnk
4. dopma obyyeHuUs: OYHas

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

6. CoctaButenu nporpammbl: CynuH Banepuin KOpbesuy, kaHg. 6unon. 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 M3y4YEHUS BaKHENLLMX brn3nonoru-
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 afjanTtaunm opraHusama npu ero B3auMoOencTBUMU C OKpYyXKato-
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 peLleHus
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 aucuMnnunHbI B cTpykType OOI:

YyebHaa aucuunnunHa «Pusmonorndeckass KnbepHeTnka» OTHOCUTCH K obasaTenbHOM
yactn bnoka 1 «OducumnnuHel (Mogynn)» ®eagepanbHOro rocygapCTBEHHOro obpasoBaTenb-
HOro cTaHgapTa Bbiclwero obpasoBaHua no cneunanbHocTn 30.05.02 MeguunHckasa 6uodum-
3uka (cneumanucr).

YyebHas gucuunnuHa «Pusmonornyeckass KmbepHeTukay» SBMsieTCA npenlecTByio-
wen ana gucunnnuH «®apmakonorusny, «atonornyeckasa gpusnonormsa», «BHyTpeHHne 60-
nesHuny», «Hesponorusa n ncuxmatpua», «MMmmyHonorms», «KnnHndeckas n akcnepumMmeHTasb-
Hasa xupyprusy», «leguatpusay, «PyHKUMOHANbHAs guarHocTukar», «KnnHmuyeckas anarHoctum-
Kay.

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

11. MnaHupyeMmble pe3ynbTaTbl OGY4YeHUs1 N0 AUCLMNIIMHE (3HAHUA, YMEeHUSA, HaBblKM),
COOTHECEeHHble C MiaHuMpyeMbiMU pe3ynbTaTaMu OCBOeHUs obGpa3oBaTenbHOW Mpo-
rpamMmmbl (KOMNETEHLUMSAMU BbINYCKHUKOB):

Kog | HassaHue kom- | Koa(bl) | WMHaukaTop(bl) MNMnaHnpyemble pe3ynbTatbl 00yYyeHus
neTeHumm
Ol | CnocobeH k op- | OMNK- | OpraHndyeT  © | 3HaeT: OCHOBHble MOP{OYHKUMOHAMb-
K-5 | raHn3auuu n|5.4 ocyliecTBnseT 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- | 3MONOrMYeckuX 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 BMaam y4yebHon 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 paborta 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 MaremaTU4YeCcKkoM MOAENUPOBAHUMN XNBbIX CU-
ctem. Cneumndumka GMONoOrMyecknx 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 Henpoperynayum. hp?id=12523

BrnoyHasa cxema cTpoeHns cUcTeMbI perynauum

BENMMYMHBI 3payka. JHepreTmyeckas Krnaccudu-

KaLunsi 3NeMeHTOB CUCTEMBI.
dyHKUMOHanbHoe CuHTe3 matemaTmyecknx moaenemn Ha ocHose (Moodle:URL.:
MOAENMPOBAHNE XU- |IKCNEPUMEHTarNbHbIX AaHHbIX. TpeboBaHnsa K https://edu.vsu.r
BbIX CUCTEM. AKCNepUMeEHTanbHON YacTn nccrnegoBaHus. u/coursel/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.
[MocTpoeHne CTPYKTYPHbIX CXEM CUCTEMbI C UC-
nonb3oBaHnemM npeobpasoBaHuna Jlannaca.

YacToTHbI aHanu3 |KomnnekcHasa niockocTb 1 Bpawatowmiics sBek- |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 konebaHwin. YpaBHeHWe cTaHgapTHON
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



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

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
PU3MONorM4ecknx  [rMcTpupyrowen annapatype. Anroputmmsaumsa  (hp?id=12523
cucTem. NpoLLEeCCOB TEOPETUYECKOW 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 IKCNEPUMEHTASb-
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 CTEHKaMN N HEYNpyrnm
3BeHoM (Mogenb PoctoHa). 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
duamonorndyecknx  cepgua. TpexanemeHTHas Mogenb cepaeyHon |(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
PU3NONOrn4eCcKmnx Hue duka. AnddysmoHHble npouecchl razoB B (hp?id=12523
CUCTEM. TKkaHAX. Perynatop abixanus. JuHamudeckme un
cTatmyeckune yctaBkn. CBA3b AblxaTenbHOM U
KPOBEHOCHOW CUCTEM.
13 YacTtHasa duaunonoru- [Femonoasd. OCHOBHbIE NMOHATUA C TOYKKM 3peHus [Moodle:URL:
Yyeckasa kmbepHeTuKa [MaTtematmyeckoro mogenvpoBaHus. ®aktopsl, |https://edu.vsu.r
W aHanu3 Mogenen |onpegenstolme CKOpoCTb reMonoasa Ha npu-  (u/course/view.p
do13nonorn4ecKmnx Mepe BOCCTaHOBMEHNA KapTUHbI KpacHoW kpoBu (hp?id=12523
CUCTEM. nocre KpoBonoTepu.
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 arieMmeHTap-
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 |opraHnama. ®akTopsl, onpegensoLne CKopocTb (u/course/view.p
PU3MONOMMYECKMX  |CMHTE3a N CEKPEeLmo FOPMOHOB. LinknnyHoctb  [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. OndysHbin 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
OcHoBbl TeOpUKM ynpasneHus 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 6mo-

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 ykasaHua onsa obyvarowmxcsa no 0CBOEHUIO 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
yKkazaHHOMYy 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 aucunnnuHe «dursanonorna»
N BbIMOMHAKT 3a4aHMsA 3TOro KOMIeKkca.

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,
nabopatopHbiM 000OpyAoOBaHMEM W MHCTPYMEHTapueMm, CaMOCTOSATENbHO OCYLLECTBASIOT
9KCNEPUMEHTbI, PETUCTPUPYIOT, aHaNM3NPYT U UHTEPNPETMPYIOT pe3ynbTaTbl U3NONorn-
Yyeckux nccnegoBaHun. PesynbTaTbl y4ebHO-UccnegoBatensckon paboTol, BKIoYas HE06Xo-
AVMble pacyeTbl, 3aKNo4YeHMs U BbIBOAbI, OTBETbI Ha BOMPOCH! (3a4aHus) odopMnsOTCs B
paboyen TeTpaau CTydeHTa B BMAe NPOTOKONa uccrenosaHus. B koHue nabopaTopHoro 3a-
HATUS pes3ynbTaTbl M MaTepuanbl yy4ebHO-uccrnegoBaTenbCKkon paboTbl LOKMaAblBaOTCA
npenogasatento, Npu HeobxoanmocTn obcyxaatotca B rpynne (oT4eT o nabopaTtopHOM 3a-
HATMK). B cnyyaax nponycka nabopaTopHOro 3aHATUA MO KakUM-NMOO nNpuYnHam CTyOeHT
005a3aH ero caMoCTOATENbHO BbINOMHUTEL MOA KOHTPOMEeM npernogasaTens BO BpeMs UHAW-
BMAYyarbHbIX KOHCYIbTaLWNA.

Tekywas atrectaumsi no avcuunnuHe «dusmonornsa» nNpoBOAUTCA OBaxdbl B ce-
mecTp. B 5 cemecTpe: Tekywas attectaums Ne1 no temam: « PyHKUMOHANbHbIE CUCTEMbI Op-
raHnsmay, «®dusnonorna Bo3OyAUMbIX TKaHen. Ddusmonorus cuHancos», «Puanonorus
MbILWL» U Tekywas atrectaums Ne2 no Temam: «PU3nonorns HEPBHOM CUCTEMbI», «DPuU3mno-
norns aHanuM3aTtopoB U BbICLUEN HEPBHOW OeATerbHOCTUY», «Pusmonorna 3HOAOKPUHHOW Cu-
cTeMbl», «Punsnonornsa penpoaykTUBHbIX PyHKUNN». B 6 cemecTtpe: Tekywas attectaums Ne3
no temam: «dPnu3nMonorus cucTtembl KpoBu. PU3MonNorus UIMMYHHON CUCTEMBI», «Dusnonorus
CEepAEeYHO-COCYaANCTON cucTeMbI», «Puanonorma apixaHna» u Tekywaa atrectaums Ne4 no
Temam: «DyHKUMOHANbHAA cucTema nuuieBapeHusy, «dPusnonorms obmeHa BeLECTB U
aHeprun. Tepmoperynsaums», « PyHKUMOHaNbHas cucTeMa BblaeneHnsa».

Tekywine atrectaunmn BKOYaOT B cebs perynspHble oTyeTbl CTyAEeHTOB no nabopa-
TOpHbIM paboTaMm, BbINOSIHEHNE TECTOBLIX M MHbIX 3a4aHui K NeKuuam 1 pasgenam pusmno-
nornm B COOTBETCTBMM C MeToanYeckumn pekomengauuamm YK no aucumnnuHe «dmsmono-
rmsam».

Tekywas atrectaums obecnevmBaeT NPOBEPKY OCBOEHMUS y4ebHOro matepmana, npu-
obpeTeHus 3HaHUI, YMEHU U HaBbLIKOB B MpOLIECCe ayAUTOPHOM U CaMOCTOsITENbHON pabo-
Tbl CTYAEHTOB, (hopmupoBaHusa obuienpodeccrnoHanbHon komneTeHumm (OlK-7) n npodec-
coHanbHbIX kKomneteHumn (MK - 1, 5, 6).

Mpwn NoAroToBKE K TEKYLLEW aTTecTaumm CTYAEHTbl M3y4aroT U KOHCMEKTUPYIOT PEKO-
MeHOYeMY npenogaBaTtenem y4yebHyto nutepaTtypy no Temam NEeKUMOHHbIX 1 nabopatop-
HbIX 3aHATUN, CAMOCTOATENBHO OCBaMBAaKOT NOHATUNHLIN annapaT, 3akpennswT TeopeTnye-
CKMEe 3HaHWA C UCNOJSTb30BaHMEM 3NIEKTPOHHOrO y4ebHO-MEeTOAMYECKOrO KOMMeKca.

lMnaHupoBaHMe U opraHM3aumusa TeKylMX aTTecTaumm 3HaHUW, YMEHWA M HaBbIKOB
OCYLLECTBNSAETCA B COOTBETCTBMM C coAepXaHmem paboyen nporpammbl M KaneHgapHo-
TEMATUYECKMM MSIaHOM C NPUMEHEHNEM POHAA OLIEHOYHbIX CPEACTB M 3MEKTPOHHOro y4eb-
Horo komnnekca (https://edu.vsu.ru/course/view.php?id=12523).

Tekywaa aTttectaumsa sBnsieTca obsA3aTenbHOW, ee pes3ynbTaTbl OLEHMBAKTCHA B
GannbHON cncTemMe M NO peLLeHnto kadoeapbl MOTyT ObITb YYTEHbLI NPU NPOMEXYTOYHOW aTTe-
ctauun oby4varowmxcs. PopMor NPOMEXYTOYHOM aTTecTaumm 3HaHUWA, YMEHUN N HaBbIKOB
oby4atomnxca aBnsaeTcs 3a4eT ¢ oueHkon (5 cemecTp) n ak3ameH (6 cemecTp).

O6y4yeHune nuu ¢ orpaHNYeHHbIMM BO3MOXHOCTAMN 340POBbSI OCYLLIECTBIISIETCA C y4e-
TOM UX MHAMBMAYaANbHbLIX NCUXOU3NYECKNX OCOOEHHOCTEN U B COOTBETCTBUWN C MHAMBUAY-
anbHOW NporpammMomn peabunutauumm.

[nsa nuy, ¢ HapyweHnem cnyxa nHdpopmauma no ydebHon gucumnnmHe (nekuuun, me-
TOANYECKME PEKOMEHZ4AUUM K BbINOMHEHMIO nabopaTopHbiXx paboT, oHObI OLEHOYHbIX
CPeACTB, OCHOBHas M AOMOMHUTENbHAA nuTtepaTtypa) pasMeLleHbl B 35IEKTPOHHOM y4eBHOM
komnnekce (https://edu.vsu.ru/course/view.php?id=12523). Ha nekunoHHbIX 3aHATUSAX U Na-
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BGopaToOpHbIX 3aHATUSX NpU HEOBXOOUMOCTU OONYyCKaeTCs NMPUCYTCTBME acCUCTEHTa, a Tak
Xe, cypaonepeBoavmKoB U TUnocypaonepeBoayYnKoB.

MpomexyToyHas atrectaums ansg nuuy C HapyLeHWsMWU criyxa npoBOAUTCS B MUCh-
MeHHOM cbopme, NpU 3TOM UCMOMb3YTCS o0Lwme KpuTepum oueHmnsaHus. MNpu Heobxoammo-
CTUW, BPEMS NOATOTOBKN HA 9K3aMeHe MOXeT ObiTb yBENUYEHO.

Ana nuy ¢ HapyleHnem 3peHusa gonyckaeTcs ayavanbHoe npefoctaBrieHne UHAGop-
mMaumm (Hanpumep, C UCMNONb30BaHNEM NPOrpaMM-CMHTE3ATOPOB peydn), a TaK e MCMNOonb3o-
BaHME Ha NeKumsax 3ByKO3anucCbliBalOLWMUX YCTPONCTB (OUKTOMOHOB U T.4.). Ha NeKunoHHbIX
3aHATUAX N NabopaTOPHbIX 3aHATMAX NPU HEOBXOAMMOCTM AOMyCcKaeTCa NPUCYyTCTBUE accu-
CTeHTa.

Mpn npoBegeHUN NPOMEXYTOYHOW aTTecTaumMm ANns vy C HapyleHWEM 3peHus Te-
CTMpOBaHNE MOXET BbITb 3aMEHEHO Ha yCTHoe cobeceanoBaHme Mo Bonpocam. [pu Heobxo-
ANMOCTU, BPEMS NOATOTOBKN HA 3K3aMeHe MOXET OblTb YBENNYEHO.

Jlvua ¢ HapyLlweHMaMu ONOpHO-ABUraTeNbHOro annapaTa ¢ y4eTOM COCTOSIHUA UX 340-
POBbS YaCTb 3aHATUN MOXeT ObiTb peanu3oBaHa ANUCTAHUMOHHO C MUCMONb30BaHWEM 3ek-
TpoHHOro yyebHoro komnnekca (https://edu.vsu.ru/course/view.php?id=12523). Ha nekuu-
OHHbIX 3aHATUAX N NTABOPATOPHbIX 3aHATUAX NPU HEOBXOOUMOCTM OONYCKaeTCsl NPUCYTCTBME
accucTeHTa

MpomexyToyHas aTTecTauusa ansa nuy ¢ HapyLweHMs MM ONOPHO-ABUraTenbHOro anna-
paTta NpoBOAUTCSA Ha OBLLMX OCHOBaHUAX, MPpU HEOBXOAMMOCTU MpoLeaypa dK3ameHa MoXeT
ObITb peannsoBaHa AUCTaHLMOHHO.

15. NepeyeHb OCHOBHOW U AONOSTHUTENILHON NUTEpPaTypbl, PeCypCcoOB UHTEPHET, He0O-
XOAUMBbIX ANsi OCBOEHUA AUCLUMUNIMUHDI:

a) OCHOBHas nuteparypa:

Ne n/n MICTOYHMK
dusmonorus Yyenoseka : y4eb. / nog pea. B.M.Mokposckoro, I'.®. KopoTbko. — M. : MeguuuHa, 2011.
1 — 664 c. // agaTenbcTBO «KOHCYNbTaHT CTyAEHTa» : 3NIEKTPOHHO-OMONMoTeYHasn cuctema. —

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

HopmanbHasa dusnonorus : y4ed. / nog pea. K.B. Cygako .— Mockea : FTOOTAP-Megua, 2012. //
2 N3patenbctBO «KOHCYNbTaHT CTyaeHTa» : aNEeKTPOHHO-6nbnuoteyHasa cuctema. —
URL:http://www.studmedlib.ru/book/ISBN9785970419656.html|

6) JononHWTENbHas NUTepaTypa:

Ne n/n McTOYHMK

3 @usuornoaus yernogeka : y4ebHuk / nod ped. B.M. Nokposckoeo, I.®. Kopombko. — M. : MeduyuHa,
2011. — 664 c.

4 Cydakoe K.B. HopmarnbHas ¢pusuonoeusi / K.B. Cydakos. - M. : Med. uHgpopmayuoHHOe aceHmcmeo,
2006. — 920 c.

5 Qusuonoaus Yyernogeka : y4ebHuk / nod ped. I.U. Kocuykoeo. — M. : AnbsiHe, 2009. — 559 c.

6 @usuornoaus Jyernogeka : y4ebHuk / nod ped. H.A. AealdxaHsiHa, B.W. LupkuHa. — M. : Med. kH., 2003.
—526 c.

7 Hayvana ¢usuonozauu : y4ebHuk 0ns cmyd. gy3oes / A.L]. Hosdpaues [u dp.]. — CI16. : JlaHb, 2001. —
1087 c.

@u3suornoaus Yyernosgeka : y4ebHuk dnsi cmyd. ay308 / nod ped. H.A. AeadxaHsiHa, B.W. LupkuHa. — M. :
Meo. kH., 2003. — 526 c.

@u3suonozaus yenogeka : Compendium : yyebHuk dnsi cmyd. 8y3o8 / nod ped. b.U. TkadyeHko, B.®.
MamuHa. — Cl16., 2002. — 413 c.

@usuonoaus Yenoeeka : y4eb. nocobue / nod ped. P.LUimudma, . Teeca — 1996. — T.1. — 321 ¢. —
10 http://www.lib.vsu.ru/elib/books/b34854.djvu; T7.2. — 308 c¢. - http://lwww.lib.vsu.ru/elib/books/
b34855.djvu; T.3. — 222 c. — http://www.lib.vsu.ru/elib/books/b34856.djvu.

KamkmH A.I'. ATnac no cdwmamnonormum : B 2 1. T. 1/ A.l'. KamknH, U.C. Kucenesa. — Mockea : FTQOTAP-
11 Megwna, 2013. // UspaTtenbcTBO « KOHCYNbTaHT CTygeHTay : 3NeKTPOHHO-6ubnmoTevHas cuctema. —
URL.:http://www.studmedlib.ru/book/ISBN9785970424186.html

Kamkun A.l'. ATnac no dwmsmonorum : B2 1. T. 2/ A.l'. KamkuH, WN.C. Kucenesa. — Mocksa : TOOTAP-

12
Megwma, 2013. // spaTtenbcTBO « KOHCYNbTAHT CTyAeHTay : 3NEeKTPOHHO-6MbnmoTevHas cuctema. —
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URL:http://www.studmedlib.ru/book/ISBN9785970424193.html

Manbili npakmukym o ¢pusuonoauu Yesoeeka U XueomHnbix : y4eb. nocobue dnsi cmyad. aysos / A. C.

13 | Bamyes [u dp.]. — CII6. : M3d-60 CII6. yH-ma, 2001. — 345 c.

CosetoB b. A. MogenupoBaHue cuctem : yd4ebHuk ana 6akanaspos / 6.4. CoseTos,

14| ¢ A SxoBnes. — 7-e 3. — Mockea : tOpaiit, 2012 .— 342 c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne n/n McTouHMK

http://www.ncbi.nlm.nih.gov/Pubmed - Basa Hay4HbIX AaHHbIX B 06nactun GuomeamLMHCKUX
Hayk. (MEDLINE v gp. 6uomeanumHckme naganus). Nonck crater no UMeHam 1 KnioveBbIiM

15. cnosam. OnpegeneHne nHAeKca UMTMPOBaHNS U MMMakT-dakTopa. TekcToBas MHopMauus m
nuTepaTtypHble ccblikn. PaboTta ¢ HayYHbIMK XXypHanamu.

16 www.chem.gmul.ac.uk/iubmb - Buoxmmundeckas knaccudukaumsa n HomeHknatypa qepMeHTOB.
CeobogHbIn gocTyn Ha cante MexayHapogHoro coto3a GuoxXumMumn 1 MonekynapHon Guonoruum.

17 WWW.SWissprot.com — cBo60oAHbIA AOCTYN K MeXayHapoAHow 6a3e AaHHbIX No nepBuYHbIM 1 3D
CTPYKTYpaM hepMEHTOB

18 http://www.omim.org/ (Online Mendelian Inheritance in Man) — kaTanor reHoB 4YefioBeKa 1 reHe-

TUYECKNX HapyLLueHu. TakcoHoMuyeckne 6asbl gaHHbix (NCBI).
http://www.ncbi.nlm.nih.gov/refsea/ Basbl gaHHbLIX HyKNeoTUAHbIX nocnegoBaTenbHon (Genetic
19 sequence databank GenBank), Reference Sequence databank, nepBnyHble nocnegoBaTenbHO-
ct1 DNA, mRNA 1 6enkoB OCHOBHbIX MCCe40BaHHbIX OPraHM3mMoB.

http://www.pdb.org/ — 6aHk gaHHbIX MO NPOCTPAHCTBEHHbIM CTPYKTYypam Genkos (6onee 70 ThiC.
CTPYKTYP)

http://www.uniprot.org - LileHTpanbHoe XxpaHunvwe AaHHbIX O MOCNeA0BaTENbHOCTAX U PYHKLU-
21 sx 6enkoB — 6asa gaHHbIX YHuBepcanbHoro 6enkosoro pecypca (Universal Protein Resource,
UniProt,)

http://www.library.biophys.msu.ru/LectMB/ - kypc nekumn I.}O. PusmHuyeHko no matemartude-
CKMM Mogensm B Gronorum

20
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16. MepeyeHb y4eOHO-MeTOANYECKOro obecneyvyeHns Ansi CaMoCToATeNbHON paboThl:

Ne
NcTouHuk
n/n
1 CosetoB b. A. MogenuposaHue cuctem. lNMpakTukym : y4ebHoe nocobue ans 6akanaspos / B.4.
CoseTtos, C. A. Akosnes. — Mocksa : FOpawnt, 2012 .— 294 c.
5 PusHunueHko IM.10. MaTtemaTtnueckne mogenu 6nonornyecknx NpoayKUMOHHbIX NPOLLECCOB :

Y4eb. nocobue / I.H0. PusHuyeHko, A. b. PybuH .— M. : N3g-so MI'Y, 1993. - 299 c.

3 Qu3suornozus : aeKmMpoOHHbIU y4ebHbIl Komniekc. — https://edu.vsu.ru/course/view.php?id=3556
@u3suornoaus Yeroeeka U XKU80MHbIX : y4. nocobue dns nabopamopHbix 3aHssmul | I'A. Bawa-
4 Hos, B.fO. CynuH, C.U. lynsesa, M.FO. Mewepsikosa, A.B. CynuH, K.B. Jemew, A.l1. Caned I/
Bopoxex : ML BI'Y, 2016. — 96 c.

17. O6pa3oBaTesfibHble TEXHONIOMMU, UCNONb3yeMble NpuU peanusauum y4yebHom Auc-
LUMMUHbI, BKIOYasas AUCTaHUUOHHble oOpasoBartenbHble TexHonorun (OOT), anek-
TpoHHOe oby4eHue (J0), cmewaHHOe 0BGy4YeHue):

C wucnonb3oBaHnem IYMK (https://edu.vsu.ru/course/view.php?id=12523) npumeHs-
I0TCH 9NEeKTPOHHOe OobyyvyeHne M OUCTaHUMOHHble OobpasoBaTerlbHble TEXHOMOrMUM B 4acTu
OCBOEHMS MaTepuana NeKUMOHHbIX, CEMUHAPCKMX U NPAKTUYECKMUX 3aHATUMIN, CaMOCTOSATENb-
HoM paboTbl MO pasgenam AMCUMMNIIUHBI, KOHTPOSMb OCBOEHUS y4ebHOoro martepuana c uc-
NONb30BaHNEM TECTOB, CUTYaUMOHHbIX 3aad, NpoBeAeHne TeKyLLen U NPOMEXYTOYHOM aT-
TecTauuu.

UTeHne pasHbIX TMNOB NeKkuMin (BBOAHAs, MHPOPMaLMOHHag, NpobnemMHas) ¢ ucnonb-
30BaHMeM cnavg-npeseHTaumi O4HO U (MnK) C NPUMEHEHWEM AUCTaHUMOHHbIX obpasoBa-
TenbHbIX TexHonormn (URL:https://edu.vsu.ru/course/view.php?id=12523). Ha cemuHapckux
N NPaKTU4ECKUX 3aHATUSX UCNONb30BaHME MHTEPAKTUBHLIX U hacnnuTaLmMoHHbIX opm oby-
yeHus: pedepaTuBHble [OOKNadbl-Mpe3eHTaumMmM ¢ rpynnoBbiM  obCyxaeHvem, BUOEO-
npe3eHTaumm, peleHne npodeccnoHarnbHbIX CUTYaUMOHHbIX 3a4au.
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Mcnonb3oBaHue MHMOOPMAaLMOHHO-CNPaBOYHOM cuctembl «KOHCynbTaHT ntoc» - ans

CTyOEeHTOB OTKPbIT NOCTOSIHHbIN OOCTYMN B KOMIMbOTEPHOM KIiacce

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

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

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

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne AUCLUNIINHDI:

HavMeHoBaHMe nomelleHnidi Ans npoBedeHust BCeX BUAOB
y4ebHoWN gesaTenbHOCTU, NPeAYyCMOTPEHHON Y4eBHbIM NnaHoM,
B TOM 4YuCrie MOMELLEHMs1 AN CaMOCTOSITENbHON paboThl, C
yKazaHMeM nepevyHsi OCHOBHOro obopygoBaHusi, y4eGHo-
HarnsaHbIX Nocoduii 1 Mcnonb3yemMoro nporpaMmmMHoro obecne-
YyeHus

Apgpec (MecTononoxeHue)
NOMeLLEeHNA aAna npose-
AeHus Bcex BUOOB y4eb-
HOW AEATENbHOCTH,
npeayCcMOTPEHHON  y4eb-
HbIM N1aHOM

YyebHaa ayautopus And NpoBedeHUst 3aHATUN NEKLMOHHOMo
Tuna: cneuuanuanposaHHass 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,

OdmcHasn cuctema LibreOffice 4.4.4

MO Dr. Web Enterprise Security Suite

CINC "KoHcynbTaHT lNntoc" gns obpasoBaHus

Cuctema ynpasrneHus obyyeHnem Moodle

nHTepHeT-6pay3ep Mozilla Firefox

r. BopoHex, nnowagb
YHuBepcutetckas, a.1

YyebHas ayantopusa onsg NpoBefeHUst 3aHATUA CEMUHAPCKOro
TMNa, rpynnoBbIX U MHAMBUAYASNbHbLIX KOHCYIbTaUUN, TeKyLLero
KOHTPOSIS M NPOMEXYTOYHOM aTTecTauuun:: cneumann3npoBaH-
Haa mebenb, npoektop Acer X115H DLP, akpaH aons npoekTo-
pa, HOyTOyk Lenovo G580 c BO3MOXHOCTbIO MOLKMOYEHUS K
cetn «MHTepHeT»

anekTpokapauorpagbl  OK1T-07  AKCUOH, NynNbCOKCUMETP
OJIOKC-01, cnupomeTp CI1-01, cnnpomeTtp Cnupo-cnekTp, To-
HomeTpbl NA-01 AabioTop, TepmocTaT CyxoBO3ayLWHbIA TC-
1/80 CI1Y, ®3K K®K-2, mukpockonsl BUOME[-2 mMoHOKynsip-
Hble, anekTpocTumynaTopbl ACJ1-02, TepmocTaT CyxoBO3ayLu-
Hbin TC-1/80 CI1Y, BogsaHaa 6aHs, ueHTpudyra naboparopHas
CM-12, ueHTpudpyra rematokputHaa CM-70, ueHTpudpyra C-
2204, CnmynsaumMoHHasi OH-NamH cuctema otTpaboTKkM HaBbIKOB
OKI, UndpoBon maHekeH aycKynbTaumm cepgua u nerkux,
Onektpoctumynatop 3CJ1-2, kumorpad, mukpockon Buonam
C-11, cnupomeTp CI1-01.

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 ynpaBneHnusi obyyeHmem Moodle
nHTepHeT-6paysep Mozilla Firefox

r. BopoHex, nnowagp
YHuBepcutetckas, 4.1

MomeuleHne ans camocToaTenbHOM paboTbl C BO3MOXHOCTLIO

r. BopoHex, nnowagb
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nogkntoyveHnsa k cetn «MHTepHeT»: CneuynanuanpoBaHHas me-
(cuctemHbIn

MOHW-
Top LG Flatron L1742 (17 wrt.) MO OfficeSTD 2013 RUS OLP

oenb,

KOMMNbIOTEPDI
6nok Pentium Dual Core CPU E6500,

NL Acdmc.

YHuBepcutetckas, a.1

19. OueHou4HbIe cpeAcTBa AN NPOBeAEeHUA TEKYLLEN U MPOMEXYTOYHOM aTTecTauum

AepxaHnem cnenyrwmnx pasgenos ANCUNNIIUHDIL

MopsigoK OLEeHKN OCBOEHUSI oby4vatommMmmcst y4ebHoro matepuana onpegensieTcsl co-

Ne HavmeHoBaHune Komne- T?H@T')Kﬂa(;_
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20 TunoBble OUEHO4YHbIE CcpeacTBa U MeToAMYECKUMe MaTepuarnbl, onpegensirowme
npoueaypbl oueHUBaHUsA

20.1 TeKywmn KOHTpPONb ycneBaeMoCTH

KoHTporb ycneBaemMocTV Mo AVUCUMNIMHE OCYLLECTBSIETCS C MOMOLLbI CreaytoLmx
OLEHOYHbIX CPeacTB: pedepaToB, AOKIAA0B C Npe3eHTaums M1, TECTOBbIX 3a4aHuNI

MpumepHbLIN BaprMaHT TeCTOBbIX 3afaHUN

1 OnpegeneHne npeobpasoBaHus Jlannaca. Ona kakux yHKUUIN onpegeneHo 3To npe-

obpasoBaHne?

BbiBecTn npeobpasoBanue Jlannaca anga gpyHkumm f'(t)

BbiBecTn npeobpasoBanue Jlannaca gns gyHkuum f(t

BbiBecTn npeobpasoBaHue Jlannaca gna pyHkuum exp(-at).

OnpepeneHve nmnynscHon nepexogHoun oyHkuun. Npueectn npumepsl UM,

Kak HanTn OTBET CUCTEMbI Ha BXOAHOW curHan, ncnonedys UMNo?

Kak BblMMCNUTb KOHLIEHTPAUUIO SIEKAapCTBEHHOIO npenaparta B KpoBu B 060N MOMEHT
BpeMeHu no 3agaHHon UM cuctemsl 1 BXOLHOMY BO3LENCTBUIO.

8 BbIBOA ypaBHEHU Mogenen KMHETUKN hapMakonornyecknx u oepmeHTaTuBHbIX Npo-
LLeCCOB M KITETOYHOM KUHETUKM C NMOMOLLIbIO 3aKOHA COXpaHeHUs BELLECTBA.

9 MeTog Junepa Ons YACHEHHOrO pelleHus cucteM andpepeHumnanbHbIX YpaBHEHNN.
[MpuBecTn NpumMep PasHOCTHOW CXeMbl ONA ABYXKaMepHOMU MOAeNn TpaHcnopTa NekapCcTBeH-
HOro npenapaTa B KPOBW.

10 OBwun nnaH Ka4eCTBEHHOro UccneoBaHWs noBeaeHna cuctem 1 nopsaka.

11 O6wwmn nnaH nccrnegoBaHUs NoBeAeHNA cUCTEM 2 nopsaka U TUMbl CTaUMOHAPHbLIX CO-
CTOSIHUN.

3agayn NnepBoro ypoBHS:

~NoO o WN

1. Hanmtn peweHune, UMO®, MepegaTodHyo yHKLUMIO OANS 3a4aHHOM CUCTEMbl NEPBOro
nopsiaka:

2.  Twvinbl yCTOMYMBbLIX CTALMOHAPHbLIX COCTOSHUI AN HEMMHEWHBIX CUCTEM 2-T0 Nopsiaka.

3. 3anuncaTb MateMaTuyecKkyro MoLenb ABYXKaMepHOW cUcTeMbl (hbapMakOKUHETUKU, hu-
3MYECKUI CMbICST U Pa3MepPHOCTN NepEMEHHbIX COCTOAHNA 1 NapamMeTpPoB A1 CUCTEMBI.

4. Kak HaiTi OTBET CUCTEMbI HA BXOAHOW curHan, ucrnonb3ys AMNo?

5. T[lpumepbl MOgeNeN KUHETUKN (DEPMEHTATUBHBIX PeakLy.

6 [lpoBectn kayecTBEHHOE WCCNedOBaHWE AMHaMMKa MOMyNsSLUMM OMKCLIBAOLLENCS CriedytoLeil
Mmomenbto: dC(t)/dt= V+a*C(t)-b*C(t)?

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

8. Hantu nonHoe noBefeHne OfHOKaMepPHOM (hapMaKOKMHETUYECKOW CUCTEMbI NPU MMMYSIbCHOM
BBEAEHUM J03bl ek, npenapara.

9. Kak BblYMCNTb KOHLEHTPALMIO NIeKapCTBEHHOIO Npenapara B KpoBW B NMl06OM MOMEHT BpeMEHM
no 3agaHHon UMN® cuctemol 1 BXOAHOMY BO3LEWNCTBUIO.

10. 3anucaTb pas3HOCTHYK CXEMY ANS YACNEHHOMO UCCREeAoBaHNs MOLENu COCyLeCTBOBaHNS OBYX
nonynsaumii B cumbnose.

11. 3anucaTb pa3HOCTHYK CXeMY ANs ABYXKaMepHOW MOAENMU TpaHCcnopTa fliekapCTBEHHOro npena-
paTta B KpOBMW.

12. MpuBecTn Buonornyeckne npUMepbl HEMMHENHBIX CUCTEMaM BTOPOro nopsiaka.

13. 3anwucatb AN ana ogHokaMepHON hapMaKkOKMHETUYECKON CUCTEMBI:

14. Kakne xapakTepUCTUKM FMHEWHBIX CUCTEM MOXHO MOMYyYUTb JKCMEPUMEHTASIbHO, WUCMOSb3YS
MMMYSIbCHBIA BXOAHOW CUrHAN v pErMCTPUpYs BbIXOAHOW CuUrHan?

15. Tunbl yCTOMYMBBLIX CTALMOHAPHBLIX COCTOSAHUIA NS HEMMHENHBIX CUCTEM 2-r0 nopsiaka.



16. Mpumepbl BUONOrMYECKUX CUCTEM, OMUCLIBAEMbIX HENMHENHBIMW cucTEMaMu AuddepeHLmn-
anbHbIX YpaBHEHW BTOPOro nopsigka

17. MeTog Aunepa AN YUCNEHHOMO peLleHns cuctem auddepeHumansHblX ypaBHeHUn. MNpusecTu
NPpUMep PasHOCTHOW CXeMbl ONs ABYXKamMepHOW MOeNnn TpaHCrnopTa NeKapCTBEHHOro npenapaTa B

KPOBM.

18. MNepeuncnutb TUMbI YCTONYMBLIX CTaLMOHAPHbIX COCTOSHUA ANA HENUHENHbIX CUCTEM BTOPOro

nopsagka.

19. BbIBECTM YpaBHEHUS CUCTEMbI AETOKCUKALIAM MIa3Mbl KPOBM C MOMOLLbIO copbumu:
- a

20.

B

21. MeToauka pacyeTa pexuma BBe4eHUs npenapaTa npy 3agaHHoM TepaneBTUY4ECKOM
AnanasoHe C MOMOLLbI0 OJHOKaMepHON MaTeMaTMyYeCcKon MOAenn Ha KOMMbloTepe.

22. 3anucaTb pasHOCTHY CxeMy AS1s MoAenu AByX KOHKYPUPYOLLMX BUAOB.

23. OTHeCTU NpeanoXeHHY CUCTEMY K ONpeaeneHHOMY Krnaccy no BCem U3BECTHbIM TUMaM Krnac-
cudpmkauum: dC/dt =V - a(t)*C + b*C

24. Onpegenexne nMNynbCHOM nepexogHon dyHkuumn. Mpusectn npumepsl AMO.

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

26. HanTun BbIHYXOEHHOE NoBefeHe OAHOKaMepPHON (hapMakOKMHETUYECKOW CUCTEMBI.

27. Hantu cobctBeHHOE noBeaeHe OQHOKaMepHOW hapMakoKUHETUYECKOWN MOLENN.

28. UMN® nuHenHon cuctembl umeeT Bua: K(t)=exp(-a*t)- exp(-b*t). 3anucatb 0TBET Ha BXOAHOE
Bo3gewncTaue u(t). 3anucatb OTBET Ha EAMHUYHBIA UMMYIILC.

29. KauyecTtBeHHOE 1ccnegoBaHMe MoAenu AuHaMmuky nonynsaumm dx/dt=a*x/(K+x) - b*x"2.

20.2 NMpomexyTo4yHana aTrectauus

HpomemyTquaﬂ arrecrtauuma no gucuunriinHe (Saqu) ocyuwlecTBrideTcd no utoram pe-

3ynbTaToB TEKyLen atrectauum n (unm) ¢ ncnonb3oBaHmem komnnekta KMMos.

MNepeyeHb BONPOCOB K NPOMEXYTOYHOW aTTecTaumm

1. OnpepeneHne MOHATUIA: cUCTEMA, BXOAHbIE U BbIXOAHbIE MEepeMeHHble, Moaenb,

nepemMeHHble COCTOSIHUS, AUHaMU4eckas cuctema, COCTOSIHME CUCTEMbI, noBede-
HWe cuctembl, NapameTpbl Mogenu. Knaccngukauma cuctem. Metogesl matemaTu-
4YeCcKOro onncaHus pasfnnyHbIX KnaccoB cucteM. lNpumepbl n3 BMonornyeckon Kn-
HeTukW. BbiBOO ypaBHEHMI MaTeMaTuyeckux MoAernen Ons pasnuyHbiX CUCTEM
drapMaKOKMHETUKN N TOKCUKOKMHETUKN.

OpHokamepHast Moaenb papMakoKMHETUKN. Kaxywmunea obbem pacnpegeneHms mn
obLwmMIn KNMPEHC NekapCcTBEHHOIO BeLecTBa B opraHn3ame nauueHTta. BoiBog ypas-
HEeHUsT MaTemMaTuyeckon mopgenu. Meton NoCTpPoeHUs KOMMbITEPHOW MOLENU U
MeTOoAMKa UCMNONb30BaHNA 3TON MoLenn Ansa noabopa NHAMBUAYaNbHbIX PEXMMOB
nexkapcTBeHHOW Tepanuu.

To4HOe pelleHne CUCTEM JIMHEMHbIX CTaumoHapHbIX AnddepeHumanbHbiX ypas-
HEHUWN KMHETUKN JEeKapCTBEHHbIX U TOKCMYeckux BeuwlecTB. [lpeobpasoBaHue
JlTannaca: onpefgeneHue, OCHOBHblE YOpMYynbl, Tabnvua npsiMbix 1 06paTHbIX Npe-
obpasoBaHuin. PelweHne 3agayn Kowmn gnga mateMatnyeckon mogenn ogHokamep-
HoW (pbapmakokMHeTnkN. COBCTBEHHOE M BbIHY)XXAEHHOE NOBEAEHNE CUCTEMBI.
Mopenb hapMakoKMHETUKN BHYTPUBEHHOIO BBEOEHMWS FIEKAPCTBEHHOIO BellecTBa
Npu NCNONb30BaHMM MOHATUSA Kaxyllerocsa obbema pacnpenenenunsa. ToyHoe pe-
WweHne 3agaym Kown npu npousBOSIbHOW 3aBUCUMOCTU CKOPOCTU BBeAEHUs
OT BpeMeHU. MeToauka ncnonb3oBaHus 3TOro pelenna ans nogbopa nHanemay-
anbHbIX PEXMMOB fNeKapCTBEHHOM Tepanuu.



5. BbiBoA4 dhopmyrnbl ANA 3aBUCUMOCTU OT BPEMEHMU KOHUEHTpauun fekapCTBEHHOro
BELLleCTBa B KPOBM NPU BHYTPUMBEHHOM UMIMYJNIbCHOM (60NMKOCHOM) BBELEHUN U
OZIHOKamepHou (hapmMakokuHeTukn. MeToguka ncnonb3oBaHNA aToM popMysibl Ans
noabopa nHOuBMAYaNbHbIX PEXUMOB JIEKapPCTBEHHOW Tepanuu ¢ NOMOLLbIO KOM-
netoTepa.

6. BbiBOg dhopMynbl ANs 3aBUCUMOCTM OT BPEMEHU KOHLEHTpauun nekapCTBEHHOro
BelllecTBa B KPOBW MpPU BHYTPUBEHHOM ASIMTENBHOM BBEAEHUM C MOCTOAHHOWU
CKOPOCTbLIO (Hanpumep, KanenbHO) 1 ogHOKaMepHon hapmMakoknHeTukn. Metoam-
Ka Mcnorib3oBaHms 3aTon hopMynbl AN BbIYUCIIEHNS CKOPOCTM BBEAEHMS, HEODXO-
ANMON ONs OOCTUXKEHUS 3a4aHHOW KOHLEHTpaLUMN JIeKapCTBEHHOW JIeKapCTBEHHO-
ro BellecTBa B KpOBW.

7. . OAns kom6uHauum 605nCHOro (MMNysfibCHOro) U KanesibHoro (HenpepbIBHOro
BBeAEHUA C NOCTOSIHHON CKOPOCTbIO) BHYTPUBEHHOIO BBEAEHUS BbIBECTU (POp-
Myny, onpeaensowyo U3MeHeHMe BO BPEMEHU KOHUEHTpauun nekapCTBEHHOro
BeLleCcTBa B KPOBWU. HanTu Takyto KOMOBUHaUMIO, NPU KOTOPOW KOHLIEHTPAaLMS B KPO-
BM MFHOBEHHO JocTuraeT, TpebyemMoro 3HadeHus 1 OCTaeTcsl paBHOW 3TOMY 3Ha-
YEeHUIo BO BCe nocreayoume MOMeHTbl BpDEMEHM.

8. BbiBOA dhopMynbl ANS 3aBUCUMOCTM OT BPEMEHU KOHLEHTpauun nekapCTBEHHOMo
BellleCcTBa B KPOBU Mpu BHYTPUBEHHOM BBEAEHWW C MOCTOSIHHOM CKOPOCTbH KO-
HEeYHOM NPOAOIMKUTENbHOCTU N O4HOKaMepHON dapMakoKMHETMKU. MeToawnka
Mcnonb3oBaHus aTon opmynbl AN nogdopa MHaMBUAYasbHbIX PEXUMOB fnekap-
CTBEHHOW Tepanuu C NOMOLLbIO KOMMNbIOTEpPA.

9. MartemaTuyeckass Moaenb BHYTPUMBbILLIEYHOro (M1 nepopanbHOro) BBeAeHNs re-
KapCTBEHHOro BellecTBa B KPOBb, NPeACTaBIiEHHYO Kaxywmumcs obbemom pac-
npegeneHnsa. BbiBog ypaBHeHWn mogenu. BeiBog dopmynbl  3aBUCUMOCTU OT
BPEMEHWN KOHLUEHTpauun nekapCTBEHHOro BeLLeCTBa B KPOBU MPU MPOU3BOSIbHOM
BXOLHOW (PYHKLUMMW.

10.Co0BCTBEHHOE U BbIHYXXOEHHOE NOBEAEHME NIMHEMHOW cucTembl. MMnynbcHasa ne-
pexogHasa yHkuusa (UMNP). Ceasb ¢ nepegatoyHon dyHkumen. NpumeHenune UM
MoZenn (hapMaKOKMHETUKN BHYTPUMbILLIEYHOrO BBEAEHMS ANSA BblYUCIIEHUS KOH-
LeHTpaumn nekapCTBEHHOro BeLlecTBa B KpOBM nocne B0M0CHOro (MMMNynbCHOro)
BBeAeHus. MeToarka UCNofb30BaHNA 3TOM 3aBMCMMOCTM Ansa nogdopa nHaneuay-
anbHbIX PEXMMOB NeKapCTBEHHOM Tepanumn ¢ NOMOLLBIO KOMMNbIOTepa.

11.OnpegeneHne nMnynbCHOM NEPEXoaHON (PYHKLUMM CUCTEMBI (PapMaKOKUHETUKN
neKapCTBEHHOro BeLecTBa B KMMHUYECKOM MUccrneaoBaHumn naumeHta. Metoguka
pelleHnsa 3agadm nogbopa nHANBMAYyarbHOW NekapCTBEHHON Tepanun C UCNOSb-
30BaHMEM UMMYJSIbCHOW NePEXOAHON PYHKLMK

12.BbiBOA (bopMyribl ANS BbIMUCMEHUS KOHLEHTPaUMWM NeKapCTBEHHOMO BeLlecTBa B
KPpOBW MO 3aaHHOM UMMYSIbCHOW NepexogHon yHKUMM hapMaKOKMHETUKM 3TOro
BelLleCcTBa B OpraHM3Me nauueHTa v onpegensemMomy fevalimm BpadoM pexummy
A03UPOBaHUS.

13.3agava ynpaBneHnsa Ons NIMHENHbIX CUCTEM C HenpepbiBHbIM BpeMeHeM. Pelue-
HWe 3agaudn ynpasneHus ans cuctemol NMEPBOIO nopsaaka. MNpumepsl nx doapma-
KOKMHETUKN.

14.3apava ynpaBneHnsa Ons NIMHENHbIX CUCTEM C HenpepbiBHbLIM BpeMeHeM. Pelue-
HWe 3agayun ynpaenexus ana cuctemol BTOPOIMO nopsgka. MNpumepsl 13 apma-
KOKMHETUKN.

15.3apgava ynpaBneHnsa Ans NIMHENHbIX CUCTEM C HenpepbiBHbIM BpeMeHeM. Pelue-
Hue 3agaun ynpasneHus gna cuctemsl NEPBOIO nopsigka. MNpumepsl n3 gapma-
KOKMHETUKN.



16.TpuBeneHne nuHenHon cuctembl BTOPOIO nopsaka K kaHoHn4eckomy Buay. Ka-
HOHMYECKMEe nepemMeHHble cocTosHuA. PeweHne 3agaun ynpasnenus. NpumeHe-
HWe B hpapMaKOKMHETUKE.

17.MpnbnuxeHne NUHENHbIX CUCTEM C HenpepbiBHbIM BPEMEHEM CUCTEMaMK C AUC-
KpeTHbIM BpemeHem. O6Lwnin Bu4 ypaBHEHUA OUCKPETHbLIX cMcTeM. 3agadva ynpas-
neHus ona ANCKpeTHbIX cucteM.MaTpuyHbin Kputepun ynpasnsemocTtu. [NpumeHe-
HWe B hpapMaKOKUHETUKE.

18.MpnbnuxeHne NMHENHbIX CUCTEM C HenpepbiBHbIM BPpeMEHEM CUCTEeMaMu C OMUC-
KpeTHbIM BpemeHem. OOWWN BUMA YpaBHEHUN [OUCKPETHbIX cucteM. 3agadva
HabnogeHnsa Ons AUCKPEeTHbIX cucteM. NpuMeHeHne B TOKCUKOKUHETUKE.

19. MpnbnuxeHne NMHENHbIX CUCTEM C HENPEPbLIBHBIM BPEMEHEM CUCTEMaMM C ANC-
KpeTHbIM BpeMeHeM. O6Lnin Bug ypaBHEHUN OUCKPETHBIX cUCcTeM. 3agada naeH-
Tupmkaumn. NpumMeHeHne B MeanumHe.

20.KayecTBeHHOe vccrnegoBaHve noBedeHnsa cucteM B1onornyeckorn KUHETUKK, onu-
CbIBaOLWLMXCA HENMUHENHbIM anddepeHumanbHbIM YpaBHEHUEM MepBOro nopsaka.
YcTon4ymBble N HEYCTONYMBbBIE CTaLMOHAPHbIE COCTOSIHUA.

21.KayecTBeHHOe uccnegoBaHMe MNOBEOEHUSI HENMMHEMHbIX CUCTEM OMONOrMyeckoun
KWHETMKN BTOpPOro nopsigka. MNoHATMe dasoBbiX Tpaektopun. dasoBbIM NOPTPET
cucteMbl. Hynb — n3oknuHbl. OnpegeneHne ctaumoHapHbIX COCTOSHUI. [pumepsl
N3 KUHETUKN NONYNALNNA.

22.NccnepoBaHue noBefeHUst HEMMMHENHbIX CUCTEM BMONOrMYEeCKON KUHETUKM BTOPO-
ro Nnopsiika B OKPECTHOCTU CTaUMOHAPHbBIX COCTOSIHUIA. XapaKTepucTuyeckoe ypas-
HeHue. Tunbl CTaUuMOHAPHBIX COCTOSAHUM U UX dha3oBble NnopTpeThl. [pybbie n He-
rpyoble cuctemsbl. [NpuMepbl U3 KNHETUKM NOMNYNALMIA

23.06Wwun nnaH Ka4yeCTBEHHOro UCCeAoBaHNA HENMMHEeNHbIX KUHETUYECKUX CUCTEM.
OnpepneneHve xapakTepHbIX HanpasneHun ABMXeHNs No ha3oBbIM TPAEKTOPUAM B
obnacTsx, rpaHuLaMn KOTOPbIX SBMSKOTCA HYIb - U3OKMWHBI. [1pUMepbl N3 KUHeTK-
K1 nonynsunn.

24.Ka4yecTBeHHOe uccregoBaHue nosedeHns OUONorMyecknx CUCTEM:  XULLHUK-
XepTBa, KOHKYpeHUns AByX BUAOB, CUMOMO3 ABYX BUAOB.

25.KayecTBeHHOe uccrnegoBaHne KMHETUMKM NPOCTenLero goepMeHTaTMBHOMO npouec-
ca. OcobeHHOCTU hepMEHTATUBHON KUHETUKM B KIETKE.

26.MaTtemaTtumyeckass mMogenb rymopanbHOro MMMYHHOro otBeta. MopgenuposaHue
NEPBUYHOIO U BTOPUYHOIO MMMYHHOIO OTBETa Ha HEPa3MHOXAMOLLMNCA aHTUrEH.
3aBMCUMOCTb UHTEHCMBHOCTU NEPBUYHOIO OTBETA OT 403bl aHTUreHa.

27.KayecTBeHHOEe nccrneaoBaHMe BO3MOXHOCTM MOAENUPOBAHUS nepuogndeckmnx 6o-
ne3Hen ¢ NOMOLbLI0 MOAEeNM ryMoOpanbHOro MMMYHHOIO OTBeTa.

28.Mogenb "rpaHnubl Xn3HuU n cmepTtn" B UMMYHHOW CUCTEME.

29.MaTtemaTnyeckoe MOAENUPOBAHME - KOCBEHHbLIN MeTOA UCCeAoBaHNSA BHYTPUKIe-
TOYHbIX MEXaHM3MOB OEeNCTBUSA KapAMOTPONHbIX NpenapaToB B 9KCNepUMeHTax Ha
obpasuax MmruokapamanbHOM TKaHW XKXUBOTHbIX.

30. AnroputMbl ngeHTUdUKaLMM NnapamMeTpoB HENMHENHbBIX MOdeNen.



