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silabusi

	saswavlo kursis dasaxeleba
	kalkulusi biologiisa da sicocxlis Semswavlel mecnierebe​bis​Tvis

	saswavlo kursis kodi
	

	saswavlo kursis statusi 
	kursi gaTvaliswinebulia biologiisa da sicocxlis Semswavlel mecnierebebis specialobebiT pirveli kursis studente​bisTvis, rogorc savaldebulo 

	saswavlo kursis xangrZlivoba
	erTi semestri
 

	ECTS-saswavlo kursi kreditebi
	6 krediti
60 sakontaqto saaTi (leqcia 30 saaTi, praqtikuli 30 saaTi, laboratoriuli samuSao (cxrilis gareT)) 90 saaTi damou​kide​beli muSaobisTvis

	leqtori
	prof. giorgi jaiani, Tsu zust da sabunebismetyvelo mecniere​baTa fakulteti, i. vekuas saxelobis gamoyenebiTi maTematikis instituti, telefoni: 303040 (samsaxuri), 290470 (bina),
e-mail: jaiani@viam.sci.tsu.ge
fiz.-maT. mecnierebaTa kandidati inga gabisonia, soxumis univer​si​teti, telefoni: 541675 (samsaxuri), 940735 (bina),
e-mail: ingagabi@posta.ge
fiz.-maT. mecnierebaTa kandidati natalia CinCalaZe, Tsu zust da sabunebismetyvelo mecnierebaTa fakulteti, i. vekuas saxelobis gamoyenebiTi maTematikis instituti, telefoni: 545995 (samsa​xu​ri), 230738 (bina), e-mail: natalic@viam.sci.tsu.ge 

	saswavlo kursis mizani
	kalkulusi biologiisa da sicocxlis Semswavlel mecniere​bebis​Tvis faqtiurad warmoadgens diferencialuri da integraluri aRricxvis Sesaval kurss wrfivi algebrisa da analizuri geo​metriis elementebiT. Mmisi mizania gamartivebul enaze gaacnos studentebs yvela is ZiriTadi maTematikuri cneba, romelic auci​lebelia kursSi Sesabamis adgilas CarTuli biologiuri, ekologiuri, samedicino da a.S. modelebis studentebisaTvis ga​sa​gebad prezentaciisaTvis. Kkursis mizans ar warmoadgens am modelebis ageba-gamokvlevis maTematikuri meTodebis Seswavla. ukanasknels mieZRvneba ufro Rrma kursebi: 1. diferencialuri modelebi biolo​gi​a​sa da sicocxlis Semswavlel mecnierebebSi; 2. albaTobis Teoria da maTematikuri statistika da maTi gamo​yenebebi biolo​gi​a​sa da sicocxlis Semswavlel mecnierebebSi.

	saswavlo kursis Seswavlis wina pirobebi
	elementaruli maTematika saskolo programis farglebSi

	saswavlo kursis formati
	leqcia, praqtikuli, praqtikuli samuSao

	saswavlo kursis Sinaarsi
	Temebi

Sesavali

1. ricxvebi

1.1. operaciebi ricxvebze (ix. [1], Tavi 1. §§1,2)

2 sT leqcia, 2 sT praqtikuli

1.2. utolobebi. absoluturi sidide (ix. [1], Tavi 1, §3)

1.3. ricxviTi RerZi (ix. [1], Tavi 1, §5).

2 sT leqcia, 2 sT praqtikuli

2. koordinatebi

2.1. wertilis koordinatebi. manZilis formula (ix. [1], Tavi 2, §1)
2.2. wrfe. WriWina da temperatura (ix. [1], Tavi 2, §2; [5], leqcia 2, [6], Tavi 1)
2.3. wre (ix. [1], Tavi 2, §3)
2.4. parabola (ix. [1], Tavi 2, §4)
2 sT leqcia, 2 sT praqtikuli

3. wrfivi algebruli gantolebebi da veqtoruli algebra
3.1. matricebi, determinantebi (ix.  [3], Tavi 3, $$2-4, Tavi 1, $8, [7], Tavi 3, $$3.2, 3.4, 3.6). pirveli da meore rigis kontaq​tebi epidemiologiaSi (ix. damatebiTi literatura [5], $2.8)
3.2. wrfiv algebrul gantolebaTa sistemebi (ix.  [2], Tavi 2, §2;  [3], Tavi 1, $9, Tavi 3, $5, Tavi 6, $4, [7], Tavi 3, $3.1)
4 sT leqcia, 4 sT praqtikuli

4. funqciebi

4.1. funqciebi [kerZod, xarisxovani (pulsis gansazRvra wonis sa​SualebiT), maCvenebliani (malTusis zrdis diskretuli mo​de​li), logariTmuli (simaRle, rogorc wonis funqcia)] da gra​fikebi (ix.  [1], Tavi 3, §1, [5], leqcia 7, 12, 14)
2 sT leqcia, 1 sT praqtikuli, 1 sT seminari
4.2. mimdevrobebi. progresiebi (ix.  [1], Tavi 1, §2.5)

4.3. uwyveti funqciebi.  funqciis zRvari (ix.  [1], Tavi 3, §3 da §4; [5], leqcia 11; [6], Tavi 2, $$2.2, 2.7)
4 sT leqcia, 3 sT praqtikuli

5. gawarmoeba

5.1. funqciis warmoebuli da diferenciali, mxebi, normali, moZ​ra​obis siCqare (ix.  [1], Tavi 4, §§1,2,3; [5], leqcia 11, [6], Tavi 2, $$2.3, 2.4). katebi da simZimis Zala (ix. [5], leqcia 10)
2 sT leqcia, 2 sT praqtikuli

5.2. kerZo warmoebulebi. divergencia. gradienti
5.3. funqciis eqstremumi (ix. [1], Tavi 4, §4, [5], Tavi 13)
5.4. funqciis grafikis ageba
2 sT leqcia, 2 sT praqtikuli

6. integrali
6.1 integralis cneba. farTi (ix.  [1], Tavi 5, §1; [6], Tavi 5, $$5.1, 5.2)
2 sT leqcia, 2 sT praqtikuli

6.2. kalkulusis ZiriTadi Teorema (ix.  [1], Tavi 5, §2, [6], Tavi 18, $18.3)

2 sT leqcia, 2 sT praqtikuli

7. biologiuri procesebis zogierTi diferencialuri modeli. martivi diferencialuri gantolebebi 
7.1. populaciis raodenobis dinamikis modeli (ix.  damatebiTi literatura [5], $9.8, Sesavali)
7.2. ferxiulst-perlis modeli populaciis raodenobis di​na​mikaSi (ix. damatebiTi literatura [5], $9.8, 1)
2 sT leqcia, 2 sT praqtikuli

7.3. epidemiaTa Teoriis diferencialuri modeli (ix.  damatebiTi literatura [5], $9.8, 2)
7.4. populaciis malTusis diferencialuri modeli (ix.  [2], Tavi III, $2, 2.2; [5], leqcia 7)
7.5. “mtacebeli _ msxverplis” maTematikuri modeli (ix.  [2], Tavi III, $2, 2.3)
2 sT leqcia, 2 sT praqtikuli

laboratoriuli samuSaoebi (ix. [5], laboratoriuli samuSaoebi)
Sesavali

1. wrfivi da kvardatuli funqciebi (A1). Maple –is gamoyenebiT grafikebis agebis Sesavali
2. wrfivi da kvadratuli funqciebis gadakveTis wertilebis moZebna (A2). wrfivi da kvadratuli funqciebis ageba da gadakveTis wertilebis moZebna 

wrfivi modelebi
1. WriWina da temperatura (A3). WriWinas WriWinis raodenobiT temperaturis gansazRvris wrfivi modeli
2. koncentracia da absorbacia (B2). karbamidis (Sardovanas) kon​centraciis speqtrofotometriT gazomvis wrfiv modeli

3. olompiuri Sejibrebebi (B3). mamakacebisa da qalebis mier olimpiadaSi gamarjvebis mopovebis wrfivi modeli

alometriuli modelebi
1. pulsisa da wonis damokidebuleba (K2). alometriuli mo​de​lis ganxilva ZuZumwovrebis pulsisa da wonis damokide​bu​le​bis magaliTze
diskretuli dinamiuri modelebi

1. malTusis zrdis modeli (F1). populaciis zrdis damoki​de​bu​leba droze. modelis mixedviT miRebuli Sedegebis Se​dare​ba statistikur monacemebTan
2. malTusis zrdis modeli (F2). malTusis modelis ilustri​reba ori qveynis mosaxleobis cvlilebis magaliTze
3. malTusisa da araavtonomiuri modelebi (F4). mosaxleobis aR​weris magaliTze malTusisa da araavtonomiuri modelebis Sedareba da mosaxleobis raodenobis winaswar gansazRvra 
4. baqteriebis gavrcelebis amocana (G1). malTusis diskretuli da lojistikuri modelebis simulacia da analizi.

5. sunTqvis modeli (G2)

6. imigracia da emigracia malTusis zrdis modeliT (G3). am mo​delebisTvis amonaxsnis moZebna 

7. lojistikuri zrdis modeli safuarisTvis (H1). simulacia da analizi 

8. lojistikuri zrdis modeli (H2). stabiluri mdgoma​reobi​dan qaosamde lojistikuri zrdis modelze dakvirveba
9. aSS-s aRweris modeli (H3). aSS-s populaciis dinamika me-20 saukuneSi gaTvlilia, rogorc malTusis zrdis modelis (imigraciis gaTvaliswinebiT) aseve lojistikuri zrdis mo​de​liT. es modelebi Sedarebulia sizustis TvalsazrisiT da gamoyenebulia momavalSi populaciis dinamikis dasadgenad
literatura
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	Sefaseba
	kolokviumi (weriTi formiT, sami sakiTxi, TiToeuli swori pa​su​xi fasdeba 5 qulamde);

saboloo gamocda oTxsakiTxiani bileTebiT. TiTeul sakiTxze pa​suxi fasdeba 10 qulamde).

daswreba

10%

praqtikuli mecadineoba (15%), laboratoriuli samuSao (5%)
20%

kolokviumi

15%

kolokviumi

15%

saboloo gamocda

40%

saboloo Sefaseba

100%

· gamocdaze daSvebis winapiroba: aranakleb 30 qulisa 1-4 kom​po​nentebSi

· kreditis miniWebis aucilebebi piroba: aranakleb 21 qulisa sa​boloo gamocdaSi

	savaldebulo literatura
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3. g. lomaZe, leqciebi umaRles algebraSi, Tbilisis univer​si​te​tis gamomcemloba, Tbilisi, 2006
4. R. Illner, C.S. Bohun, S. McCollum, Th. Van Roode, Mathematical Modelling, Student Mathematical Library, AMS, 2005

5. J. M., Mahaffy, Calculus for Biology I, 2003 ( Lecture Courses, San Diego State University; http://www-rohan.sdsu.edu/~jmahaffy/ courses/s00a/math121/lectures/intro.html)

6. Hughes-Hallett, Gleason, McCallum, et al. Single and multivariable Calculus, John Wilet & Sons, Inc., New York, Chichester, Weinheim, Brisbane, Singapure, Toronto, 2002

7. C. Henry Edwards, David E. Penney, Differential equations & linear algebra, Prentice Hall, Upper Saddle River, NJ, 2001

	1. damatebiTi litera​tu​ra da sxva saswavlo masala
	2. С. Гроссман, Дж. Тернер, Математика для биологов, Москва, Высшая школа, 1983
3. F. Ayres, E. Mendelson, Theory and Problems of Differential and  Integral Calculus, Schaum’s outline series, McGRAW-Hill, 1990
4. K.Kuttler, Calculus, Applications and Theory, 2003 (leqciebis kursi)

5. F. Morgan, Real Analysis and Applications, AMS, 2005
6. c. ZiZiguri, MmaTematika sabunebismetyvelo specialobe​bi​saTvis, Tbilisi, 2006
7. Дж. Смит, Математические идеи в биологии, Москва, Мир, 1970

	swavlis Sedegi
	kursis gavlis Semdeg students ecodineba diferencialuri da integraluri aRricxvis ZiriTadi cnebebi da debulebebi; ana​li​zuri geometriis, algebris da veqtoruli analizis elementebi. gaecnoba biologiur, ekologiur, samedicino da a.S. maTematikur modelebs da gamoumuSavdeba maTi aRqmis unar-Cvevebi.


SeniSvna: winamdebare silabusis Sesabamisi leqciebis kursis mopoveba SeiZleba Semdeg   veb-gverdze: http://www.viam.science.tsu.ge/others/ticmi/index.html
