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Mporpammy ancumnnnHbl padpaboTan(a)(n) npodeccop, a.H. (aoueHT) Kotos H.B. kadhenpa
mMenmumHckon cpmanku OtoeneHme dpuaunkm , Nicolaj.Kotov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenbto kypca "CurHanbHble CUCTEMbl KNeTOK" sIBNSeTCS (hOpMUPOBAHUNE y CTYAEHTOB NPenCcTaBNEHNI
06 OCHOBHbIX SIBNEHMSX, MOHATUSIX, 3aKOHAX U METOLAX CUTHANbHBIX CUCTEM, HABbLIKOB NMPOCTENLWNX
NPaKTUYECKUX pacyeToB, a TakXe aKCreprMeHTanbHoin paboTbl B nabopatopuu. B kypce nanaratotcs
OCHOBHbIE 3aKOHOMEPHOCTY CTPYKTYPbl 1 MexaHn3max paboTbl CUrHANbHbIX CUCTEM, N3Y4aOTCS
6rodpmanyeckme CBONCTBA CUCTEM BUOMONEKYN HA OCHOBE MOAENbHbIX MPELCTAaBNEHNI, AAKOTCA
MOHATUS CBOWCTB H6enkoB, Ha KOTopbiX 6a3npyeTcst paboTa CNoXHbIX CUrHanbHbIX cucteM. Kypc
SIBNSIETCS COCTABHOW YaCTblO KYPCOB N3YHEHUS XMBbIX 0O bEKTOB.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

[aHHas yuebHas oncumnnnHa BkitodeHa B pasgen "B1.B.0B.9 OucumnamHel (Mooynn)" OCHOBHOWA
obpasosatenbHoi nporpammbl 03.03.03 Pagnochunanka n 0THOCMTCS K AUCUUNAMHAM MO BbIOOPY.
OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

OucumnnnHa "CurHanbHble cucTeMbl KNeTok" oTHocuTcs K pasgeny 63. [1B.4 "Kypcbl kadenpb!’
npodpbeccmoHanbHoro umkna. OcsavBaetcs Ha 4 Kypce (8 cemecTpa). MIanoxeHne onucumnanHb
HenocpeacTBEHHO 6a3npyeTcs Ha 3HaHUW CTyAeHTaMy OU3NKK, MaTeEMaTKKKN, MONEKYNSAPHON
6uonorun.

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmcpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-10 CNOCOBHOCTbIO CaMOCTOATENbHO NPUobpeTaTbh HOBbIE 3HAHWS,
(0bLwekynbTypHbIE NCNOoNb3ysi COBPEMEHHbIE 06pa3oBaTeNibHbIE U
KOMMETEHLMN) NHGOPMALNOHHbBIE TEXHONOTM
OK-8 BnageTb 6a30BbiMM 3HAHUS B 06nacT 6UOGU3INKN, NOHUMATb
(0BLwekynbTypHbIE coumnanbHylo 3HAYMMOCTb 3TUX 3HAHWIA, yMETb NPOrHO3MpoBaTh
KOMMEeTEeHLMN) nocnencTsus CBoen NPOdEeCCNOHaNbLHON AEeATENBHOCTH
MK-1
n HOCTbIO NCMOMb30BaTb Bble T TUYecKkme 3HaHmsl

(oopeccuoransie | e coor s aamae e *
KOMMeTeHuunn) P P
k-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodheccuoHansHele n OC*)eCCVIOHaﬂbEbIe HaBbIKW '
KOMMeTeHuunn) P

ymeTb paboTatb ¢ 6BronormyecknMmn 06 bekTamMm B eCTECTBEHHbIX
AK-5 1 nabopaTopHbIX ycnosusix. Bnanetb 3HaHUAMN O COBPEMEHHOIA

annaparype n Metogax ee akcrniyaraumu, Metogamu
(NMpodheccmoHanbHble o
KOMMETEHLIN) 006paboTkn, aHannsa 1 cmHTesa brmoduanyeckon nHgopMaumm

N ncnonb30BaTb TeopeTndeckne 3HaHn4a Ha npakTuke

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

3aKOHOMEPHOCTM NPOTEKAHMS MPOLLECCOB B CNOXHbBIX MONEKYNSIPHBIX CUCTEMaX, CTPYKTYPY U
LMHAMKKy Makpomonekyn, 6nodomamnky KneTku,
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2. DONIXEH yMeTb:
OPUEHTNPOBATLCS B CTPYKTYPE 3HAHUI O (OMU3UKE XMUBOTO,
3. 0OMXeH BnaneTb:

HaBblKaMWN TBOPYECKOro 0606LWeHNs NONyYeHHbIX 3HAHWIA, KOHKPETHOIO 1 06 BbEKTUBHOIO U3NTOXEHNS
CBOMX 3HAHWI B MMCbMEHHOW 1 YCTHOW doopMe. Paamodmanyeckumm Metogamm MCCNenoBaHns n
MoaenupoBaHus buonormyecknx 06bekToB. NoHMMaTb M3NYECKNE OCHOBbLI BNONOrMYECKNX
npoueccos 1 obnafatb TEOPETUHECKMMI 3HAHVSMU aHaNN3a CNOXHbIX CUCTEM.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
MNpPYMEHATb NoNyYeHHble 3HAHNS Ha NPakTYKe.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI Moayns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCUMMAUHBIL: 3a4eT B 8 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucuunnuHbl/ CemecTp c';;'g'gfgal (B yacax) TeK){(‘:)—'-:T‘; g;szbl
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 1. BeegeHue. MonekynsipHblie

1 |cncTembl ynpaBneHus KneTok 8
" |(curHanbHblE CUCTEMBI). DBONOLNS

CUrHanbHbIX CUCTEM KNETOK.TOK

Tema 2. CurHanbHble CUCTEMDI
KNEeTOK XMBOTHBIX N PACTEHWIA.
Kanbuwnin - kanbMooynmHoBas
curHanbHas cuctema.
JlnnokcureHasHas curHanbHas
cuctema. NO - cuHTasHas
curHanbHasg cuctema. Ponb
docdopunnnpoBaHust 6enkos B
yrnpasneHnm KneTo4HbIMK
npoueccamu.

Tema 3. MonekynspHas cucrema,

yrnpasnswowas KOHUeHTpaunemn

3. [kanbuns B KneTke. YyacTue 8
WHO3UTENbHOM CUCTEMbI B

OOpPMUPOBAHUN KanbUMeBOro

curHana.

1-0 5 0 0 YCTHbI onpoc

Konnoksuym

0 YCTHbIN onpoc

KETPOHHBH
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Tema 4. Cuctema, ynpasnsowas
LOBUraTenbHON akTUBHOCTbIO KNETOK.
Cucrtema, ynpasnsowas

4. |oBUraTenbHOM akTUBHOCTbIO 8 7-8 4 0
gounbpobnacTtos. Ponb kanbLmeBbix
OCLUMNNIAUNIA B ynpasneHum
aKTUBHOCTbIO KNETOK.

Tema 5. MonekynsipHble CUCTEMBI,
ynpasnsowme 3awmTHbIM
MEXaHWU3MOM KJIETOK (MIMMYHUTETOM).

0 YCTHbIN onpoc

Konnoksuym

: -1 4
5 CurHanbHas cuctema, ynpasnswowas 8 9-10 0 0
9KCnpeccuein reHos, 3anyckom
anoonTosa
Tema 6. Mexkneto4Has -
6. |cMrHanusaumns B ynpasneHum 8 11-12 4 0 0 YCrHblid onpoc

NMMYHUTOM. LinTokmHoBas cetb.

Tema 7. MonekynsipHas cuctema,

ynpasnsoowas KoOHUeHTpaunen

- |caxapa B MbllIEYHON KNeTKe. 8
" IMonekynsipHas cuctema,

ynpasnsoowas KoOHUeHTpaunen

caxapa B KpoBW.

Tema 8. MonekynspHas cuctema,

8. |[ynpasnsiowas KneTo4Hom 8 15-16 4 0 0

nponugoepauni.

Tema 9. CurHanbHble CUCTEMBI,

yrpaensowmne pasnnyHbIMM TUNamm

13-14 4 0 0 YCTHbI onpoc

Konnoksunym

0 TecTnposaHue

9- [knetouron aktueHocTh. Mpobnemsin| & | 17718 | 6 0
3a4a4u.
Tema . torosas popma KOHTpoOns 8 0 0 o [3aver
Ntoro 36 0 9

4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. BBepeHue. MoneKynﬂprle CUCTEMbI ynpaByieHUs KneTok (CVIFHaﬂbeIe CI/ICTeMbI).
dBonouUNS CUrHalNbHbIX CUCTEM KJ1E€TOK.TOK

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

PasppaxeHune, curHan. CTpykTypa NpoLEeccoB, CTPYKTypa PyHKLMIA, MOPADOIOrMs U MaTepuan.
CMmbicn, pe3ynbTaT Kak cuctemoobpasyrowmii goaktop. PesynbTtaTt paboTbl MONEKYNSIPHBIX CUCTEM
yrnpasBneHns Kak goakTop Onpeaensownii 3BoNOLNIO.

Tema 2. CurHanbHble CUCTEMbI KJIETOK XUBOTHbIX U pacTeHU. Kanbuun - KanbMoAynMHOBas

CUrHanbHasi cuctema. JiunokcureHasHasi curHanbHas cuctema. NO - cuHTasHasi curHanbHast
cucrema. Ponb cdoccopunmposaHusa 6enkoB B ynpassieHUn Kneto4yHbiMn npoueccamn.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

3awmTa kak ocHoBa Xun3HWU. MonekynspHble MexaHn3mbl nponudpepauny u oudpdgepeHUnposkn T
knetok. CaMPK n CaN B KOHTypax ynpaBneHunsi MONeKynsipHbIX CUCTEM, YNPaBNSOWMX 3aWNTHbIM
MexaHu3MoM. Oblwee 1 pasnmuuns B 3alMTHbIX MEXAHN3MAX XMBOTHbIX 1 PACTEHMWIA.

KETPOHHBH
EEPCHTET
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Tema 3. MonekynsipHas cucteMma, ynpasnsitoliasi KOHLEeHTpauuen Kanbuus B Knetke. Yyactue
MHO3UTEJIbHOW CUCTEMbI B (hOpMMPOBaAHUM KaNbLUEBOro CUrHana.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

KaHanbl uMtonnasmatmnyeckom MeM6paHbI N BHYTPUKNETOYHbIX Oero B yrnpasleHnn n
KOHLI,eHTpaLI,I/Ie|7| Kanbunsa B NeTke. MOﬂeKyﬂﬂpHaﬂ cuctema, ynpasnstouwas KOHLI,GHTpB.LI,VIGVI Kanbuus
B KneTke. Y4yacTtme NHO3UTONbHOM CUCTEMBI B dbopMMpoBaHNU KanbLMEBOro curHana. MeTabonunam
MHO3UTOJIOB.

Tema 4. CVICTeMa, ynpasnsoLlas ABuUratesibHoM aKTUBHOCTbIO KJ1eTOK. CVICTeMa,
ynpasnsoLlas ABuUratesibHom akTUBHOCTbIO q)u6p06nac103. Ponb KanbuueBbIX OCLUANALUNN
B ynpasieHUn akTUBHOCTbIO KJ1eTOK.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MoaynbHbIA NPUHLKMN OPraHn3aLmm CUrHanbHbIX CUCTEM KneTok. Mogynb, MOCTPOEHHbIN Ha
MeTabonmame Lmkan4yeckmx MoHodpocgatos. [lga BapmaHTa NOCTPOEHUS MOAYNS LIMKNNYECKUX
MOHOpocqpaTo: 1) Ha NPAMON 3aBUCUMOCTM akaTUBHOCTN GC OT KOHLEHTpauun Kanbumns 4yepes
KanbMmomynuH 2) Ha mogynauuun aktnsHocTn GC yepes NO.

Tema 5. MonekynsipHble CUCTEMbI, yNpaBnsaloLlLme 3auMTHbIM MEXaHU3MOM KJ1eTOK
(uMMmyHUTEeTOM). CUrHanbHasi cuctema, ynpasnsiouLas 3KCnpeccuen reHoB, 3arnycKom
anoonro3a

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KonnekTnBHble chopMbl 3awmThl. LINTOKMHOBAS CeTb B MEXKNETOYHON CUrHann3aumnm Knetok
MMMYHHOI1 cucTemsl. [Mcopuas.

Tema 6. MeXxknetouyHas cCurHanusauusi B ynpasneHUM UMMYHUTOM. LIUTOKUHOBasi ceTb.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CuncTema B3auMoOenCcTByoWwmx Apyr ¢ 4pyroM T KNeTok Kak OCHOBa (DOPMUPOBAHUS UMMYHUTETA.
LinToknHoBas ceTb B 0OPMUPOBAHUM MMMYHHOIrO oTBeTa. PyHKumns IL-2 1 opyrux MHTEepnenkKnHoBs.
BaanmogenTtceue T KneTok C cOMatMyeCckMMmn KneTkamu.

Tema 7. MonekynsipHasi cuctema, ynpasnsitoLLasi KOHLEHTpauuven caxapa B MbiLLe4YHON
knetke. MonekynsipHasi cucteMma, ynpasnsitoLiasi KOHLEeHTpaLuen caxapa B KpoBW.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

PesepBrpoBaHme, kak 0OCHOBa afganTUBHbIX cucteM. NoTpebneHre caxapa rofoBHbIM MO3roM.
CucTteMa pyKoBOACTBA KOHLEHTpauuein caxapa B KpoBu. [atonorum, cesi3aaHHbIe C HAPYLWEHWSIMA B
paboTe cncTeMbl PyKOBOACTBA KOHLIEHTpaLUKMen caxapa B KPOBU.

Tema 8. MonekynsipHasa cuctema, yrnpasnsaiowias KneTtoyHon nponndpepauun.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MexaHn3mbl NpoLEeccoB pPocTa, pasBnTus U PYHKUMOHNPOBaHNSA. HenpepbiBHbIN MPOLLECC PEMOHTA
3aMeHOI Kak Ha MONEKYNSPHOM Tak U Ha KNEeTOYHOM ypOBHe. [laTtonornm, CBa3aHHble C HapyLWeHneM
MexaHn3Ma, ynpasnsrouero nponudepaumen KneTok (83ea, onyxonb, MOPAPONOrM4ECKnin xaoc).
Tema 9. CurHanbHble CUCTEMbI, YyNIpaBnsaloLWue pas3MiyHbIMM TUNaMU KJ1eTOYHOW aKTUBHOCTM.
Mpob6nembl n 3apaum.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

JBa pa3Hbix NoHATUS cuctembl. Cuctema 1. COBOKYMHOCTb 3M1EMEHTOB U CBSA3EW MeX Oy HUMU.
Cuctema 2. CTpykTypa NpoLEeccoB, CTPYKTypa OyHKUWIA, MOpdhonornsa n matepuan. s3biku,
cBsi3blBatoWMe 3T CTPYTypbl. CMbICH 1 pe3ynbatT, kak cuctemoobpasyowmin gpakTop.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

KTPOHHEBH
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dopmbl
KOHTpONns
camocTo-
ATENbHOMN

pabortbl

Hepe- Bunbi Tpyno-

N Paspen Ce- ns caMoCTOSITeNIbHOM eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paboTbl (B

cTpa CTYAEHTOB yacax)

Tema 1.
BeeneHne.
MonekynsipHble
CUCTEMbI
yrnpasneHus

1. [kneTok

" |(curHanbHble
CUCTEMDI).
Isonoums
CUrHanbHbIX
CUCTEM KNIETOK.TOK

YCTHbI

8 1-2 |nogrortoBka K YCTHOMY Ornpocy 2 onpoc

Tema 2.
CurHanbHble
CUCTEMbI KNeToK
XWUBOTHbIX U
pacTeHuia.
Kanbuui -
KanbMooynMHoBas
cCuUrHanbHas
cucrtema.
5 JlnnokcurenasHas
cCuUrHanbHas
cuctema. NO -
CUHTa3Has
cCuUrHanbHas
cuctema. Ponb
dbocpopunmposaHns
6enkos B
ynpasneHum
KNeTOYHbIMUN
npoweccamu.

Tema 3.
MonekynsipHas
cuctema,
ynpasnawooLas
KOHLleHTpaumnemn
KanbLms B KNeTke.
Yuactue
NHO3NTENbHOWN
CUCTEMbI B
doopMMpoBaHnmn
KanbLunesoro
curHana.

8 3-4 [noAroTtoBKa K KONMNOKBUyMmy 4  |KONNOKBUYM

YCTHbI

8 | 5-6 |noorotoBka K yCTHOMY onpocy 4 onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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dopmbl
KOHTpONns
camocTo-
ATENbHOMN

pabortbl

Hepe- Bunbi Tpyno-

N Paspen Ce- ns caMoCTOSITeNIbHOM eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paboTbl (B

cTpa CTYAEHTOB yacax)

Tema 4. Cucrema,
ynpasnsawoowas
noBuraTenbHom
aKTUBHOCTbIO
knetok. Cucrtema,
ynpasnsawoowas
4 noBuraTenbHom
aKTUBHOCTbIO
chnbpobnacTos.
Ponb kanbumesbix
ocunnnaunin B
ynpasneHuu
aKTUBHOCTbIO
KNeTok.

Tema 5.
MonekynsipHble
CUCTEMBI,
yrnpasnswoouwue
3alWNTHbIM
MEXaHN3MOM
5. [KneToK

" [(MMMyHUTETOM).
CurHanbHas
cucTema,
yrnpasnswowas
aKcnpeccuen
reHoB, 3arnyckoMm
anoonTtosa

Tema 6.
MexkneTo4yHas
curHanusauus B
6. [ynpasneHuu 8 |11-12|noaroToBka K yCTHOMY Onpocy 4
UMMYHUTOM.
LinToknHoBas
ceTb.

Tema 7.
MonekynspHas
cucrtema,
ynpasnsolwas
KOHLleHTpaumnen
caxapa B

7. [MbllweyHou kneTtke.| 8 (13-14|noarotoBka K yCTHOMY OMNpocy 4
MonekynsipHas
cucrtema,
ynpasnsolwas
KOHLleHTpaumnen
caxapa B KpoBW.

4 YCTHbI

8 | 7-8 |noarotoBka K yCTHOMY Orpocy onpoc

8 | 9-10 |moarortoeka K KOMMOKBUYMY 4 |KONNOKBUYM

YCTHbI
onpoc

YCTHbI
onpoc
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Hepe- Buabl Tpyno- KgJI_IOT%T;: 9
N Paspen Ce- | nsa caMoCTosiTe/IbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[.EeHTOB yacax) paGoTh
Tema 8.
MonekynsipHas
cucrema
8. ’ 15-16|noarotoeka K KOnnokBuyM 4  |KONNOKBMYM
ynpasnsiowas 8 |[15-16|noaroToBka K KONIOKBUYMY ONINOKBWY
KNeTo4YHON
nponugoepauui.
Tema 9.
CurHanbHble
CUCTEMBI,
npasnaoLwm
i;agiqufl:# 7 ° recti-
9. TMNaMN KNeToUHOi 8 |17-18|noarotoeka K TeCTUPOBAHUIO 6 E(M):a-
aKTMBHOCTW.
Mpobnembl n
3ajayu.
NTtoro 36

5. O6pa3oBareibHble TEXHONOMUU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

B uenom kypc ocHoBaH Ha CTaHAapPTHOM METOANYECKOM MHCTPYMEHTapun Bbicwel wkonbl. OaHako,
MOCKOJIbKY OH MOCBSIWEH Y4eBHOM ANCUMNNHE, HAXOOAWENCA Ha CTbIKe HECKONbKUX HayK
(MaTemartuka, ousuka, bronorus), npu MeToanyeckoi npopaboTke Kypca 6onblioe BHUMaHWe
yoensnocb npobnemam 6anaHca Mexay pasfvyHbIMU COCTaBNAOWMMM Kypca.

OcBoeHune ancunnnuHbl "CuranbHble CUCTEMbI KNEToK" npeanonaraeT UCrnoib3o0BaHNE Kak
TPaaANUNOHHDbIX (ﬂeKLI,I/II/I, npakTnd4eckmne 3aHATnsA ¢ nCnoib3oBaHNEM METOANYECKUX MaTepmanos),
Tak U MHHOBaAUMOHHbIX 06pa303aTeanblx TEXHONOrni ¢ UCNONb30BaHNEM B y‘-leﬁHOM npowuecce
aKTUBHbIX N MHTEPAKTUBHbIX POPM NMpoBeneHns 3aHATUN: BbINOIHEHNE psaga npaktn4eckmx 3a0aHunin
C MCnonb3oBaHMeM NpogoeccnoHasnbHbIX MPOrpaMMHbIX CPEACTB CO30aHNSA U BEAEHUS 9NEKTPOHHbIX
6a3 OaHHbIX; MyanVIMe,D,I/IVIHbIX nporpamm, BKNo4YakoWmnx nogrotoBky 1 BbICTYMNIEHNA CTYAEHTOB Ha
CEMUHAPCKMX 3aHATUAX C POTO-, ayamo 1 Bugeomarepuanamu rno rlpe,unoerHoM TeMaTtuke.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. MoneKynﬂprle CUCTeMmbl ynpaslieHns1 KnieTok (CVIFHaﬂbeIe CI/ICTEMbI).
dBonouUns CUrHalNbHbIX CUCTEM KJ1E€TOK.TOK

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

KneTtka ka ocHoBa Xu3Hu. [pokapuroTa (pOTOCUHTETUKIN, XEMOTPOMbI, CanpodUTbI), yKapuoThbl
(cumbroreHes). Mopdonormieckme aneMeHTbl pasnnyHoro Tuna knetok. OCHOBHbIE 3NEMEHTDI
CUrHaNbHbIX CUCTEM KNETOK.

Tema 2. CurHanbHble CUCTEMbI KJIETOK XMUBOTHbIX U pacTeHuin. Kanbuui - KanbMoayMHOBast
curHanbHasi cuctema. JiunokcureHasHas curHanbHas cucrtema. NO - cMHTa3Has curHanbHas
cuctema. Ponb cpocchopunmpoBaHus 6e1K0B B yrpaBieHUU K/1IeTOYHbIMU NMPOLLeCCaMM.

KONNOKBWUYM , MPUMEpPHbIE BOMPOCHI:

Kanbuwnin kak OCHOBHOW nocpenHuk. Kanbuui - kanbMogynnHoBas CUrHanbHas cuctema.
JlnnokcureHasHas curHanobHasg cuctema. NO - cuHTasHasa curHanbHas cuctema. Ponb
doocgopunupoBaHms 6enkoB B ynpasneHnn KNeToYHbIMU NPoLeccamu.
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Tema 3. MonekynsipHasa cuctema, yrnpasnsaiow,as KOHUEeHTpaumen Kanbums B Knetke. Yyactume
MHO3UTENbHOMN CUCTEMbI B (POPMUPOBaAHUN Ka/lbLLMEBOIro CUrHana.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

ERB bopMMpoBaHNM KanbLMEBOro UMNynbca. YyacTtne NHO3UTONbHOM CUCTEMBI B bopMmpoBaHnu
KanbumeBoro curHana. Metabonmam nHo3nTonoB. VIHO3MTON 3aBMCUMbIE KallbLIMEBbLIE KaHaNbI
aHOon1a3mMaTtn4eckoro petmkynoma.

Tema 4. CVICTeMa, ynpasnsoLlas ABuUratesibHoM aKTUBHOCTbIO KJ1eTOK. CVICTeMa,
ynpasnsoLlas ABuUratesibHom akTUBHOCTbIO q)u6p06nac103. Ponb KanbuueBbiX OCLUINALNNA B
ynpasnieHNn akKTUBHOCTbHO KJ1eTOK.

yCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

CucTtema, ynpasnsiowas asuratenibHoOlM akTUBHOCTbIO dombpobnacTtoB. Ponb KanbLmMeBbiX
OCUMNNAUUIA B yNpaBneHNN akTUBHOCTbIO KNIETOK. OBONOLMS 9PGEKTOPOB KNETKM U CONPSAXEHHON C
HeW CUrHanbHOWM CUCTEMON.

Tema 5. MonekynsipHble CUCTEMbI, YyNpaBnsaloLlLme 3aumMTHbiIM MEXaHU3MOM KJ1eTOK
(uMMmyHUTEeTOM). CUrHanbHasi cuctema, ynpasnsiouLas 3KCnpeccuen reHoB, 3arnycKom
anoonro3a

KONNoKBUyM , MpMepPHbIE BOMPOCHI:

CaMPK n CaN B curHanbHom cucteme, ynpaensowein uMMyHnTeToM. CurHanbHasa cmctema,
ynpasnsowas sKcnpeccuen reHos, 3arnyckom anoontosa. Ponb kanbumeBbIXx CUrHanoB B
doopM1poBaHUM UMMYyHHOro oTBeTa. MexaHn3m popMupoBaHns KanbLMEBOro curHana.

Tema 6. MeXkneToyHasi CArHann3auus B yrnpaBneHUM UMMYHUTOM. LLuTokMHoBasi ceTb.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

LinTokmHoBast ceTb B popMMpOBaHUM ncopmasa. Tunbl LMTOKMHOBBIX CUrHANOB. PYHKUMM pasnnyHbIX
LUMTOKMHOB B (0OPMUPOBAHNM UMMYHHOIO OTBETA.

Tema 7. MonekynsipHas cuctema, ynpasnsiroLias KOHUEeHTpauuen caxapa B MbILLIEYHOW K/eTKe.
MonekynspHas cucteMa, ynpasnsioLL,as KOHLL,eHTpauuen caxapa B KpOBM.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

[enoHnpoBaHne caxapa B opraHuame. Moar, kak 0CHOBHOI noTpebuTtenb caxapa. CurHanbHas
cucTema ynpasnstolas KoHUEeHTpaumei caxapa B KPOBU.

Tema 8. MonekynsipHasa cuctema, yrnpasnsaiow,as KneTtoyHon nponudpepauun.
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

CvrHanbHasa cuctema, ynpasnsiowas geneHnemM gpoxxken. TemnepaTypo3asmCcrMble MyTaHTbI
APOXXKeN B UCcnenoBaHMn 3NEMEeHTOB CUrHanbHOM CUCTEMbI, yripasnsatoLwein nponudepaumen.
[MpoxoxaeHune KNeTkom TOYKN PeCTPUKLIMN.

Tema 9. CurHanbHble CUCTEMbI, YNPaBASOLWLME Pa3INYHbIMK TUMAMKM KNETOYHOW aKTUBHOCTM.
Mpob6nembl n 3apaum.

TecTMpoBaHue , MPUMepPHbIE BOMPOCHI:

anaBneHme OBUraTenbHOM akTUBHOCTbIO KNeTok. XeMoTakcuc. lNaronornm cesa3aHHble C OTKA30M B
pa60Te CUrHanbHbIX CUCTEM KNETOK.

Utorosasa chopma KOHTpoOns
3a4eT (B 8 cemecTpe)

[MprMepHble BOMPOCHI K UTOroBOM (hOpMe KOHTPONS

TECTbI

1. OcHoBaTensmMm KnbepHeTnkn bbinu:

A) BuHep;

b) BornaHos;

B) AHOXMH.

2. bnok aHanu3a BxoauT B 6a30Byt0 CXEMY CUCTEMbI YNPaBNeHns ?:
A) BxoaouT B 6a30BYyt0 CXEMY CMCTEMbI OpraHn3aunu;
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B) BxoouT B 6a30BYyt0 CXEMY CUCTEMbBI YMPABIEHUS;

B) BxoamT B 6a30BYI0 CXEMY CUCTEMBI PYKOBOLACTBA.

3. CTpyKTypa hyHKLMIA BXOAUT B ONpeeneHne CUCTEMHOro aHanmsa 27

A) HeT, cuctemMHoro aHanmaa 1;

b) na, BxoonT B onpegeneHne CUCTEMHOro aHanmsa 2;

B) kK onpeneneHnio CUCTEMHOrO aHanmaa 2 oHa BoOobLWe OTHOWEHNE HE MMEET.

4. Kak nponcxoauT ynpoleHne MmateMaTnyecknux Moaenem MonekynsapHblX CUCTeM?
A) 3a cyeT NOCTPOEHNS Nepapxnmn BpeMeEH;

B) 3a cyet npuMeHeHnsa Teopembl TUXOHOBA;

B) 3a cueT kBasncTaumoHapHOro NPUGANXEHUS.

5. Ha 4eM nocTpoeHbl MONeKynspHble CUCTEMbI, yNpaBnsaowme akTMBHOCTbIO KNEeTokK?
A) Ha B3ammoAaeicTBMN BENKOBLIX MONEKY;

B) Ha noTokax NOHOB;

B) Ha nonumepwu3zaumnmn 6enkos.

6) Ckonbko ABUratenbHbIX NPOrpamMm MOXET ObiTb ¥ KNETKU 3yKapuoT?

) 0OHa;

) oBe;

) bonee pecaTu.

) Yto Takoe peakuusi nsberaHms?

A) nBurartenbHas nporpamMma napameumii;

B) pukoweTt KneTkn oT CTONKHOBEHWS C Nperpanon;

) dbepMeHTaTUBHAS peakuuns.

) 3a cyeT Yyero napameuunun ynpasnsioT CBOMM OBUXEHNEM?

A) 3a cyet obLwero N3MEHEHUs 4acToTbl 1 HanpaBneHns atpPEKTMBHOrO yaapa PeCHUYeK;
B) 3a cueT n3rnbos Tena;

B) 3a cyeT nokanbHOro N3MEHeHUs 4YacToThl U HanpasneHnsa adPdEKTUBHOMO yaapa pecHUYeK.
9) KakoBa oyHKUUS NPOTENHKNHAS B yNPaBieHUN OBUXEHUEM Napameumnin?

A) dbyHKUNS peanusaumnu;

) PYHKLMS BbIpabOoTKM yNpaBnsiowmx BO34eACTBUIA;

) byHKUMS aHanm3a, NocTynarwwmnx CUrHanos.

10) KakoBa ponb ocunnnauuin koHueHTpaumm CAMP B noBeaeHUN ONKTUOCTENNIOM?
) c6Op KNETOK K LEHTPY hOPMMPOBAHUS CTaNOHa;

) M0AroToBKa KNeToK K ANtpdepeHLpPOBKe;

B) paccpenoToyeHune kneTok.

1) 3a cyeT Yero NPOMCXOANT OCLUNNSALMNS KOHLUEHTPALMM Kanbuus B KNeTkax gUKTUoOCTennym?
A) 3a cyeT NOTOKOB Kanbuus N3 3HA0NNa3MaTNYeckoro peTukynoma;

B) 3a cueT NOTOKOB KanbUKMs Yepes LMTonnasMaTtmyeckyto MeMbpaHy pecHUYeEK;

B) 3a cuet ocumnnsaunii MeMbpaHHOro noTeHumana.

12) KakoB MexaHn3M nBuxeHus gombpobnactos?

A) amebongHbIii;

B) XryTnkosbiit;

B) pecHWYHbIA.

13) Yto MooynupyeTt agpeHanvH B MONEKYNSPHOM CUCTEME, YNpaBnsowWen KOHLEeHTpaLumen caxapa B
MbILWEYHON KneTke?

A) amnnutyny nobaBok caxapa B OTBET HA COKpPaALLEHUE;
b) ctaumoHapHbI ypoBeHb KOHLEHTpaLun caxapa;
B) cpasy umnynbcos nobaeku caxapa.
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14) Ckonbko ypoBHel pereHepaunn ATP?

A) oavH;

B) nBa;

B) Tpu.

15) Ckonbko 6enkoB BXOAMT B MOJIEKYNISAPHYIO CUCTEMY, YNPaBASIOWYO KNETOYHON nponndepaunein?
A) necstb;

b) nBaguathb;

bonee copoka.

16) MoxeT N1 n3MeHeHne ypoBHS 9KCMPeCccun NPOTEMHKNHA3 NPUBOANTL K PakOBOMY
NnepepoXaeHNIO KNeTok?

A) HeT, He MOXeT;

B) moxer.

17) B 4yem ocHoBHas npuynHa obpasoBaHust TPOMOOB?

A) B n36biTkE TPOMOUHA;

B) B OTKNOHEHNN NapaMeTpPoB MONEKYNIAPHON CUCTEMbI, YNPAaBNSAOLWE CBOPa4YMBaHNEM KPOBY;
B) B n36biTke onbpuHoreHa.

18) B 4yeM npuymHa aBTOMMMYHHbIX 3aboneBaHnin?

A) B n36bITke NMMJOLINTOB;

B) B HapyweHnn MexaHN3MOB MEXKIIETOYHON KOMMYHUKaLUUW;

B) B reHeTnyeckom npenpacnoioXEHHOCTMW.

BOINPOCbI K BAHETAM N 9K3AMEHAM

(B 3aBMCUMOCTU OT (POPMbI UTOFOBOIrO KOHTPONS)

1. BBeneHue. CucTeMbl ynpaBneHns B X1MBOM (CUrHasnbHbIe CUCTEMbI).
1.1. PasBuTne npencraeneHnin 0 CUrHanbHbIX CUCTEMAXxX KNeTok.

1.2. ba3oBas cxema CUCTEM ynpasneHus.

2. CUCTEMHbI aHanma.

2.1. CuctemHbln aHanns 1.

2.2. CUCTEMHbI aHann3 2. ONEMEHTDI, Mopdbonormnyeckas cxema, npuHUMnuanbHas cxema,
pyHKLMOHaNbHas cxema, npoueccyanbHasa cxema, Lenoe, Kputepuun kadecTtsa ynpasneHus,
orpaHunyeHuns, cornacosaHus.

2.3. MatemaTtunyeckoe MogennpoBaHne CUCTEM, YrpaBnsowmx KNeToO4HOM akTUBHOCTbIO.
3. Cuctembl ynpaBneHnsa aBuraTenbHOM akTUBHOCTbIO KETOK.

3.1. MNpocTenwmne ynpaensiowme CNCTEMbI.

3.2. [1urartenbHble Nporpammbl KNeTok.

4. Cnctema, ynpasnsowas asuratenbHon akTMBHOCTbIO Paramecium caudatum.
4.1.[OsuratenbHbin peneptyap P. caudatum.

4.2. MonekynspHas cuctema, ynpasnsaowas BUXKEHNEM PECHUNYEK.

4.3. MaTemaTnyeckoe MOOENMPOBAHNE MONEKYNSPHON CUCTEMBI, yNpaBnsowen OBMXEHNEM
napameLmn.

5. Cnuctema, ynpasnsiowas osuratenbHON akTMBHOCTBIO ONKTUOCTENNYM.

5.1. Ponb ocumnnaumnin cAMP B rpynnosoM NoBeOeHMM KNEeToK.

5.2. MatemaTtnyeckasa momenb ocumnnaunin CAMP.

5.3. AHanna matematnyeckom Mooenu.

6. Cuctema, ynpaenstowas ABUratenbHOn akTMBHOCTbIO hnbpobnacTos.

6.1. Ponb kanbumeBbIX OCUMANSALUNIA B YIPaBieHUMN akTUBHOCTbIO KNETOK.

6.2. AHanM3 MaremMatmyeckom Mogenn OCUMNISAUMN Kanbumns B KneTkax.

7. MonekynapHas cucTema, ynpasnsiowas KOHLEHTpaumnen caxapa B MbllEYHON KneTke.
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7.1. Mooynsums umMnynbcoB nobasku caxapa agpeHannHoOM.

7.2. MonekynsipHas cuctema, yrnpasnsiowas KoHUeHTpaunen caxapa B KpOBW.

8. MonekynapHas cuctema, ynpasnsioowas KneTo4Hon nponnugepaumi..

8.1. HapyweHuns B paboTe MONEKyNspHOA CUCTEMbI, yNPaBASIOWEA KNETOYHON Nponudepaumeil.

9. MoneKynﬂprle C1CTEMbI, ynpasndowne pa3imiHbiMn TMNamMn KNeTo4YHOW aKTUBHOCTW. |_|p06}'leMbI
n 3anayvn.

9.1. Mpobnembl aHanM3a aBTOMMMYHHbIX NATONOMUIA.
9.2. Mpobnembl 1 3apa4m aHanM3a MONEKYNAPHbIX CUCTEM, YNPaBNSIOWNX CBOPAYNBAHNEM KPOBM.
9.3. Matonoruyeckas nonuMepusauns 6enkos, NMPUOHbI.

7.1. OcHOoBHas nuTeparypa:

1. MnakyHos, B. K. OcHOBbI AnHamMm4ecko broxnummum [SnekTpoHHbI pecypc] : y4ebHuk / B. K.
MnakyHos, tO. A. Hukonaes. - M.: Jloroc, 2010. - 216 c. - (HoBasi yHnBepcutetckas bubnmoreka). -
ISBN 978-5-98704-493-3. http://www.znanium.com/bookread.php?book=469367

2. BonbkeHwreiiH, M.B. Brodpmarka [OnekTpoHHbIin pecypc]: y4ebHoe nocobue / M.B.
BonbkeHwTenH. - 9nekTpoH. aaH. - CaHkT-MNeTtepbypr: NaHb, 2012. - 608 c. - Pexum poctyna:
https://e.lanbook.com/book/3898

7.2. [lononHutenbHasa nuteparypa:

MnyTtaxuH, I".A. Buodgunaunka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / I.A. MnytaxuH, A.I'. Kowaes.

- OnekTpoH. AaH. - CaHkT-MeTepbypr: NaHb, 2012. - 240 c. - Pexwum poctyna:
https://e.lanbook.com/book/4048 ;

Kyaopsiwos, H0.B. PagnaunoHHas buodmamnka: paanodyactoTHbIE N MUKPOBOMHOBLIE
3NeKTPOMarHUTHble N3Ny4yeHns [OnekTpoHHbIA pecypc): yuebHuk / H0.5. Kyapswos, H0.®. MNepos,
A.B. PybuH. - OnekTpoH. aaH. - Mocksa: ®uamatnut, 2008. - 184 c. - Pexum goctyna:
https://e.lanbook.com/book/2221

7.3. UHTepHeT-pecypcChbl:

apo - http://www.plasmatis.de/apoptosis_necrosis.html

cell - http://www.sciencemag.org/site/feature/misc/webfeat/cellsignaling05/

path - http://crimsoncanary.wordpress.com/2007/01/23/images-graphics-kinase-and-pathways/
sign - http://jpkc.scu.edu.cn/ywwy/zbsw%28E%29/edetail6.htm

v - http://www.retrovirology.com/content/5/1/76/figure/f2?highres=y

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHune ancumnnuHbl "CurHanbHble CUCTEMbI KNEeTokK" npeanonaraeT NCnonb3oBaHMe clieayowero

MartepunanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme ViaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkItoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Nepuoanyeckmx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "[laHb" obecneymBaeT JOCTYN K HAy4YHOW, y4ebHON nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3gaHmsam no MakCManbHOMY KONMMYeCTBY NPOoUbHbIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

Ha 3aHaTusIX ncnonb3yeTcst KOMMbOTEP C NPOEKTOPOM. cnonb3yoTcs MaTeMaTmyeckme nakeTb
nporpamm.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n y4ebHbIM NnaHoM no
HanpasneHnto 03.03.03 "Pagunodumamka" n npodunto noarotoskn Pagnodguanyeckmne metoapl no
obnacTtam npumeHeHus (Pagnodunanyeckne N3mMepeHns) .
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