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Pobouy HaBuanbHy mnOporpamy aucuuiiiHd - «Teopii MaTreMaTuyHOTO
MOJICIIOBAHHSl Y TPAHCHOPTHUX TEXHOJOTISAX» PO3pOOUB 3TiTHO 3 OCBITHBO-
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rany3b 3HaHb 27 «Tpancmopt», cnemiaibHICTh 275 «TpaHcmOpTHI TEXHOJOTii»

1.7T.H., npo@. [lapko O.B., 12 c., MoBa HaBYaHHS YKpaiHCbKa.
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IlozHayeHHH Ta CKOPOYEHHS:
IMO — Mi>kHapoJIHa MOpCbKa OpraHizallis;
€EKTC — €Bponelicbka KpeIUTHO-TpaHC(EpHA CUCTEMA;
AT — arecraiiiinuii THKJICHB;
JI — nexmid;
II3 — npakTUYHE 3aHATTS;

JI3 — naGopaTtopHe 3aHATTS.



1. Micue AuCHMILIIHM B CTPYKTYPI OCBITHbO-HAYKOBOI IPOrPaMu

HaBuanpna  gucuuruiina  «Teopli  MaTeMaTMYHOTO  MOJEIIOBAaHHA Y
TPAHCMIOPTHUX TEXHOJIOTIAX» 32 HABUAJIBHUM IUIAHOM € BUOIPKOBOIO JUCHUILTIHOIO
LUKy MpodeciiiHOl MIArOTOBKH, OJIOKY NMCUMIUIIH 3 HAOYTTS MIMOMHHMX 3HaHb 31
CHeniaNbHOCTI. 3aranbHa KUIbKICTh ToauH — 120; 4,0 kpeauTH, 3 HUX ayAUTOPHUX 96
roauH (28 roauH JAekuiHuX, 28 — npakTuyHi, 64 — camocTiitHa po0oTa).

MeTta aucHUILTIHM. METO JUCIUIUTIHM € OCBOEHHS Ta PO3YMIiHHS
3M00yBauyaMyd OCHOBHUX TCOPETUYHMX 3HAHb Ta MPAKTUYHUX HABUYOK 3
MaTEeMaTUIHOTO MOJICITIOBAHHS Y TPAHCIIOPTHUX TEXHOJIOTISX.

[lepenbaueHo HamaTu 3arajbHi YSABIICHHS MPO POJb 1 MICIIE MAaTEeMaTUYHOTO
MOJICITIOBAHHS y TPAHCIIOPTHUX TEXHOJIOTISAX, METOJIN MOJICITIOBAHHS TPAHCIOPTHUX
TEXHOJIOT1i, METO/IU BiI0OPY (PaKTOpiB MOJETIOBAHHS Ta €KCIEPUMEHTIB, MpOrpamMu
MOJICITIOBaHHS TPAHCIIOPTHUX TEXHOJIOT1HM Ta TEXHOJOTIYHUX MPOIIECIB.

BuBuenns qucuumuiian « Teopii MaTeMaTUYHOTO MOJICTIOBAHHS Y TPAHCTIOPTHUX
TEXHOJIOTIAX» CIPHUSE PO3IMIMPECHHIO HAYKOBOTO CBITOTJISAAY, IMiJBUIICHHIO 3araJibHOT
HAYKOBOI KyJBTYpH Ta PO3BUTKY MHUCJICHHS Ta 3a0e3leuye 3HAHHS, HCOOXITHI JIs
PO3yMiHHS OCHOBHHUX MPUHOMIB Ta METOJIIB MATEMAaTHYHOTO MOJICITFOBAHHS, 3 SKUMHU
3100yBavy JIOBEIECThCS 3yCTpIUaTUCA Y CBOiM (paxoBii AiSTILHOCTI.

[Ipu BUKIaNaHHI AUCIHUILUIIHA BPaXxOBYIOTHCSI OCOOJMBOCTI HABYAIBHOTO TUIAHY
MIATOTOBKK 3 JAHOTO HAIpPsSMKYy, BUMOTH OE3MEepEepBHOCTI 1 HACTYMHOCTI 3HaHb 3
MOJICJTFOBAHHS, OpraHi3allii CKJIaJHUX 00’ €KTIB 1 CHCTEM NP BHUBYCHHI CIICIIaIbHUX
HaBYAIBHUX JUCITUILTIH.

Metonn HaBuaHHs i Bukjaaganas. [1iq yac BUKIaqaHHs JTUCHUIUTIHY TIepeBara
HAJA€ThCSA 3aCTOCYBAHHIO SK TPAAMIIMHOT CHUCTEMH METOMIB 1 MPHUHOMIB, TaK 1
IHHOBAI[IMHUX IHTEPAKTUBHUX METOAMK (MaiicTep-KjIacu, HayKOBO-TIPAKTHYHI
CeMiHapu, HAyKOB1 BeO-ceMiHapH), IHTEpaKTHUBHI JEKIIii, IIJIOBI ITpH, HAyKOBi
JTUCKyCil, @ TaKoX  C€JIeKTPOHHOMY  HaBYaHHIO B  cucteMi  Moodle
(https://mdl.ksma.ks.ua/course/index.php?categoryid=984) Tomo.

BuBueHHs HaBuanbHOT mucHUIUIiHE «Teopii MaTeMaTUYHOTO MOJICTIOBAHHS Yy
TPAHCIIOPTHUX  TEXHOJOTIAX»  COpsAMOBaHa Ha  (GOPMYBAHHS  HACTYIHUX
KoMIeTeHTHOCTeH (Tabmurs 1.1):

Tabmunss 1.1 — KomnereHTHICHI BUMOTH 10 YMiHb (DaxiBI[iB BIAMOBIAHO [0
OCBITHBO-HAYKOBOT ITPOrpaMu

OcCHOBHI MporpamMHi pe3yJibTATH HABYAHHS, IKUMH OBUHEH OBOJIOIITH
3100yBay

3MaTHICTh y3arajJbHUTH IJIAHU YIPABIIHHS MaTepiaJbHUMU pPECypCcaMu s
3a0e3neveHHs] HAYKOBHX JOCIIKCHb

BwmiHHS po3poOUTH cTpaTeriyHi MiaHu o0 chep 3aCTOCYBaHHS HAyKOBO-
JOCIIJTHAX PO3P0OOK

VYMIHHS BCTAHOBUTH CAMOCTIMHO JOCIIAHUIIBKI 111

VYMiHHS apryMEeHTYBaTH HECTAHJIaPTHI PILICHHS B KPUTUYHUX CUTYaIlIsX

gl lwl N

YMiHHS mepeadavaTd MOKJIMBOCTI JUISI YCHIIITHOI peani3aiiii 1HHOBALIMHUX
11en




6 | YMiHHA BUOMpaTH TEXHOJIOTIIO MOIYKY iH(popMarlii

/ | 3natHicTh MOAM(IKYBaTH HaOYT1 3HAHHS Ta HABUYKHU

8 | BMiHHS BIAXOJUTH Bl CTEPEOTUNIB, JaNTYBaTHCS Ta IITU B HOBIM CUTYyallii

9 | YMiHHS BuUpilnIyBaTH 3ajlaul 1HHOBAIITHOTO XapakTepy 3a JOMOMOTOIO
Cy4YaCHUX NPOrpaMHHUX Ta TEXHIYHUX 3aC001B

10 | 3gaTHICTP BUKOHYBAaTHM OpUTIHAIbHI JOCHIIKEHHS, JOCSITaTH HayKOBUX
pe3yabTaTiB y  cdepi  TpaHCHOPTHUX  TEXHOJOTIM Ta  JOTHYHHUX
MDKIUCHUILUTIHAPHUX HATPSIMKaX

11 | 3acTtocoByBaTH HEOOXIJHI MaTeMaTUYHI METOIM Ta MOJIEN, KOMI IOTEpHI1
TEXHOJIOT1i JUIsi BUKOHAHHS BHU3HAUYEHHMX 3aBAaHb Yy Tally3l TPAHCHOPTHUX
CUCTEM Ta TEXHOJIOT'1i

12 | 3acTtocyBaTH BIAMNOBIAHI cTpaTerii MNPUUHATTS YNPaBIIHCHKUX PIIICHb
3aJIEKHO B/ YMOB (DYHKIIIOHYBaHHSI TPAHCIIOPTHUX CUCTEM

13 | BMmiTH mnporHo3yBaTd MOTEHI[IMHI HACHIIKM NPUUHATTS YHOPaBIIHCHKUX

pillIeHb Y rajty31 BOJHOTO TPAHCIIOPTY

MuiknpeaMeTHi 3B’SI3KM  HaBYAJIBHOT JUCHUILUTIHK  «Teopii MaTeMaTHUYHOTO

MOJICTFOBaHHS Y TPAaHCMOPTHUX TEXHOJOTISAX» 3 IHIIUMH JIUCIUIUTIHAMH OCBITHBO-
HAYKOBOI MporpaMu HaBeeHO y Tabmuii 1.2.

Tabmums 1.2. MibknpeaMmeTHi 3B’S3KH, K1 3a0e3MeuyroThesl (HACTYITHUMH )

IUCIUIUIIHAMU.
Ne \ HapuajbHa IucHuImIiHa
[TonepeHi TUCHUTUTIHKA
1 | InozeMHa MoBa (aHTTIHCHKA) 171 aKaAeMIYHUX ITUTIeH
2 | IndopmartiiiHi TEXHOJOT1i B HAYKOBIH JiSIILHOCTI
3 | PeMoHT 3ac00iB TpaHCIIOPTY 3 BUKOPUCTAHHSM HOBHX TEXHOJIOTIH Ta MaTepialiB
4 | ITndopmariitHi TeXHOJIOTIi B HAYKOBOI JISJIBHOCTI

HacrtymHi qucuummiiaun

3) ‘ BincyTHi, BpaxoByoun 3aKiH4eHHS OCBITHBOI ckinaioBoi OHII
VY pe3ynbTaTi 3aCBOEHHS HaBYAJIBHOI AUCIUILUTIHN aCTipaHTH TOBUHHI
3Hamu:
- IIJIAaHU YTIPaBJIIHHS MaTepiaTbHUMU pecypcamMu i 3a0e3nedeHHs] HAyKOBHUX
JOCITIIKEHD;

- CTpaTeriuHi IJIaHu Mmoo cep 3acTocyBaHHS HAYKOBO-AOCTITHUX PO3POOOK;
- MOKJTUBOCTI JIJIs1 YCHINTHOT pealri3airii iHHOBaIIMHUX 11¢H;

- TEXHOJIOT'110 MOITYKY 1H(OopMaIlii;

- 3371a41 IHHOBALIIITHOTO XapakTepy 3a JOMOMOTOI CYYaCHUX MPOTPaMHUX Ta

TEXHIYHUX 3aCO0IB.




emimu:

- BCTAHOBUTH CaMOCTIHHO JOCIITHUIIBK] II1JI1;

- apryMEHTYBaTH HECTaHAAPTHI PIIEHHS B KPUTUYHUX CUTYaLISX;

- Moiu(ikyBaTH HAOYyTi 3HAHHS Ta HABUYKH,

- BIIXOJIUTH BiJl CTEPEOTHUIIIB, A1alITyBAaTUCA Ta JISITH B HOBIM CUTYyallii;

- BUKOHYBAaTH OPUTIiHAJIbHI JOCIIIKEHHS, JAOCATaTH HAYKOBUX PE3YJbTATIB Y
chepi TpaHCTIOPTHUX TEXHOJOT1H Ta JOTUYHUX MDKIUCIMUILUTIHAPHUX HAPSIMKAX.

ompumamu HaGUYKU:

- 3aCTOCYBaHHS HEOOXITHMX MaTEMaTHYHUX METOJIB Ta MOJIEJIEH,
KOMIT'IOTEPHUX TEXHOJOTIA JJii BUKOHAHHS BU3HAYEHUX 3aBIaHb Yy ramysi
TPAHCIIOPTHUX CUCTEM Ta TEXHOJIOT1H;

- 3aCTOCYBAaHHS BIJMOBIIHUX CTPATErid MPUUHATTA YNPABIIHCHKUX PIILIEHb
3aJIe’HO Bl yMOB (DYHKIIIOHYBaHHS TPAHCIIOPTHUX CUCTEM;

- IPOTHO3YBaHHS MOTEHI[IMHUX HACIIIKIB TPUIUHATTS YIPABIIHCHKUX PIIICHb Y
rajxy3i BOJHOTO TPaHCIIOPTY.



2. 3MicT HABYAJIBHOI JUCHUILTIHHA

Onuc HavanpHOi AucUMIUIIHA «Teopli MaTreMaTUyHOro MOJETIOBAHHS Y
TPAHCHIOPTHUX TEXHOJIOTISIX»

Tabnuus 2.1. Onuc HaBYaNbHOI JUCUUIUIIHM OYHOT (POPMH HaBUYAHHS

Tepuin Posnoain akageMiyHuX
P O6csr TOJIVH 32 BUJIAaMU 3aHSTh
BUBYAHHS . . KonTposb 3HaHb
: JTUCHUTUTIHUA OYHO{
JTUCHUTUTIHUA
dbopmu HaBUAHHS
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Tabmums 2.2. Onuc HaBYaIBLHOT AUCIUILIIHY 3209HOT ()OPMH HAaBYAHHS

Teomin Posmoain akageMiyHuX
P O0csr TFOJIMH 3a BUJIaMH 3aHITh
BUBYaHHS : . KoHTposb 3HaHb
: JUCHUILIIHA 3a04YHOT
JUCHUILIIHA
dbopmMu HaBUYAHHS
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3. CTpykTypa HaBYAJILHOI AUCIHUILIIHH
Tabmuis 3.1. 3MicT Ta ONUC TUCHUILTIHU

Oo0cHar roqnn

Ouna popma 3aouna popma
Ne Ha3zga po3ainiB Ta TeM HaBYaHHHA HaBYaHHs
3/m
Jekuia | II3 | CP | Jlekuis | II3 | CP
1 2 3 5 6 7 9 10
1 Tema 1. PoJib 1 Miclie MATEMATUYHOTO 2 2 2 4
MOJICITIOBAHHS Y TPAHCIIOPTHUX TEXHOJIOTIAX N N
2 Tema 2. MeToau MOIEIIOBaHHS 2 A — 6
TPAHCIIOPTHHUX CUCTEM B B
3 Tema 3. Mertoau Binbopy ¢dakropis 2 _ A — _ A
MOJIEJTFOBAHHS
4 Tema 4. MGT(?)IH B1100pY (akTopiB 2 _ A _ _ 6
EKCIICPHMCHTIB
5 Tema 5. Marematuune Ta iMiTaIjiline 2 A 6
MOJIEJTIOBAHHS TPAHCIIOPTHUX CHCTEM B B B
6 Tema 6. MaTteMaTnuHe IUIaHYBaHHS A _ A _ _ 6
EKCIIEPUMECHTY
7 Tema 7:“EJ16M6HTI/I TEOPii TOCITIHKEHHS 2 _ 4 2 - 6
oneparii
8 Tema 8. EnemenTtu Teopii MacoBoro 2 _ 4 _ - 6
00CITyTOBYBaHHsI
9 Tema 9. Enementu Teopii MHOXUH 1 rpadis. 2 _ 4 _ - 6
EnemenTu Teopii po3knasis
10 Tema 10. EJ'Ie'MeHTIfI Teopii HaIIHHOCTI B 2 _ 4 _ _ 6
MOJEIIOBAHHI TEXHIYHUX CUCTEM
Tema 11. [Hndopmarriiini cuctemMu Ta
11 | koM’ POTEpHI MPOTPAMU MOICITFOBAaHHS 4 — 4 2 — 6
TPAaHCIOPTHHUX TEXHOJIOTIN
Tema 12. CucteMHHH miaxij 10 po3poOKH
12 | ta aHanizy MaTeMaTH4HUX MOJEIEH B 2 — 2 — — 6
TPAaHCIOPTHHUX TEXHOJIOTIAX
13 Tema l'[3‘1. MaTeMaTHlee MOJETIOBAHH _ 6 4 _ 1 10
TEXHOJIOTTYHUX MPOIIECIB
Tema II3 2. BukopucranHs METOIIB
14 | nnanyBaHHs eKCIIEPUMEHTY JUIS IPOLIECY — 6 4 — 1 | 10
BHUMIPIOBAHHS BETUYHH
15 Tema I13 3. MaTeM?lTI/I‘{HI/Iﬁ arapar Juis _ 8 6 _ 2 10
MOJICITFOBAHHS TEXHIYHUX CUCTEM
16 Tema I13 4. EneMeng Teopii HaIHHOCTI B _ 8 6 _ 2 10
MOJICIIFOBAHHI TEXHIYHUX CUCTEM
Bcboro 28 28 | 64 6 6 | 108




4. PefiTHHrOBa cUCTEMA /ISl OUIHIOBAHHS YCHIIIHOCTI aCIIPaHTIiB

JIist OLIHIOBaHHS YCHIIIHOCTI 3700yBayiB OYHOI Ta 3a04HOi (HOPMHU HABUAHHS
BUKOPUCTOBYEThCSI PEUTHMHIOBA CHCTEMa, sKa IMepeadayae po3noAll OamiB 3a
BUKOHAHHS BCIX 3aIJTAHOBAHUX BUJ1B POOIT.

TaOnuis 4.1. banbHl OUIHKY AJI €IEMEHTIB KOHTPOJIIO OYHOI (POPMHU HABUAHHS

EnemenTtn HaBuanbHO1 KinpkicTb MakcumanbHui Bcporo 6aitiB 3a cemectp
JUSIBHOCTI 3aHATh Oan
BukonaHH4 Ta 3aXUCT
MIPaKTUYHUX pOOIT 4 20 80
3a0x04yBabH1 OaH
(HaykoBa, Mo3arjiaHoBa
pO6OTa)."].31/ICTyH B 1 20 20
ayIUTOpii 3 TEMaTHKOIO,
10 BiANOBIIA€ TUIaHY
HABYAJIBHOT TUCIUILIIHHA
Bceboro makcumym 3a 100
CeMeCTp
DopMOI0 MIICYMKOBOTO KOHTPOJIIO € 3aiiK. 37100yBadi JOMYCKAIOTHCA 10 CKIAJaHHS 31Ky 3a
YMOBH BUKOHAHHSI YCIX TEOPETHYHHUX Ta IHAMWBIAYaJIbHHUX POOIT 3 TUCIUILIIHY.

Tabnmuus 4.2. banpHl  OIHKH [JI €JIEMEHTIB KOHTPOJIFO 3a04HOi (Gopmu
HAaBYaHHS

EnemenTtn HaBuanpHOT KinbkicTh MaxkcumanbHHUI Bcporo 6aniB 3a cemecTp
IISUTBHOCTI 3aHATD Oan
Buxonanus Ta 3aXucT
. 4 20 80

MPAKTUIHHUX POOIT
3a0x04yBajbH1 OaH
(HaykoBa, T03ariaHoBa
pO6OTa).“}.3PICTyH B 1 20 20
ayJUTOpIi 3 TEMAaTHUKOIO,
110 BIAMOBI/IA€ TIaHY
HaBYaJILHOI JUCIUIIIIHA
Bcboro makcumym 3a 100
cemMecTp
DopMOI0 MACYMKOBOTO KOHTPOJIIO € 3alliK. 3100yBaui AOMYCKAIOThCS A0 CKIaJaHHA 3alliKy 3a
YMOBH BUKOHAHHS yCIX TEOPETHUHUX Ta IHAWBIAYAIbHUX POOIT 3 TUCIUILIIHU.

BukoHAHHS Ta 3aXHUCT NPAKTHYHUX POOIT (0YHA/3204HA).

s 3000ysauie ounol i 3a0unoi hopmu nasuanms nepeddbavero suxoHanms 4-x
npakmudnux pooim, axi oyinoomscs 6io 0 0o 20 6ania:

- 32 TIPaBUJIbHE BUKOHAHHS MPAKTUYHOI pOOOTH 3 HAJaHHSIM ITOBHOI BiJIITOBiII —
17...20 6auis;

- 332 IpaBUJIbHE BUKOHAHHS MPAKTUYHOI pOOOTH 3 HaJaHHAM HETIOBHOI BITIOBIA1
— 16...10 Gamnis;

- 32 MpaBWJIbHE BUKOHAHHS MPAKTUYHOI poOOTH Oe3 HajaHHsS BigmoBidi — 7...9
0aniB;




- 32 pO3B’S3aHHS BUKOHAHHS MPAKTUYHOI POOOTH 3 TIOMIJIKAMH Ta 3 HaJaHHIM
HEMoBHOI BiAMoBial — 1...6 Oais;

- 32 pO3B’sI3aHHS BUKOHAHHS MPAKTUYHOT pOOOTH 3 MOMWJIKAMHU Ta 0€3 HadaHHS
B1anoB1ial — 0 Gais.

3aoxouyBajbHi 021 (HAYKOBa, N103alJIaHOBa podoTa). Buctyn B ayauropii
3 TEMATHKOI0, 1110 Bi/IMIOBI/IA€ IVIAHY HABYAJIbHOI JIUCUMILIIHM.

s 3000y8auie ounoi ma 3a04HOi popm HasuauHs nepeddaueHo 3a0X04Y8aNbHI
banu (Hayxoea, nozanianosa poboma). 3000yeauam HNPONOHYEMbCSA GUCMYN 8
ayoumopii 3 memamuxoi, wo 8i0n06ioae Niaxy HaguaibHoi oucyuniinu. Lle mooice
Oimu niocomoska 00 yuacmi y MidCHApOOHil HAYKO8Ill KOHGepenyii 3 00no8ioow wo
8I0N08I0AE NIAHY HABUAILHOI OUCYUNIIIHU.

Tabnuus 4.3. Po3noain 6aiiB 3a BUCTYI B ayIUTOPI1

MakcumajibHa

KuibkicTh 0aniB 3a MOKA3HUK . . )
KUIBKICTH OaJIiB

IToBHOTA BMinHs BianoBigaTH
OTPaIbOBAHOTO Ha ITOCTaBJICHI Hosusna 20
Marepiany 3alATaHHs
5 5 | 0 10 | 0

5. [lutaHHs 1J151 NPOBeIEHHA MiJICYMKOBOI0 KOHTPOJIIO 3HAHD
1. Illo po3ymitoTh mig koHIEmniero PLM-pimiens?
2. lllo Ha3uBaeTbCA MATEMATUYHOIO CXEMOI0?
3. SIki TUMOBI CXE€MU BHKOPHUCTOBYIOTBCS IIiJI Yac MOJEIIOBAHHSA TEXHIYHUX
cucreM?
4, SIlki yMOBM Ta OCOOJMBOCTI BHKOPHUCTAaHHS IIiJi Yac pPO3pOOKH Mojenei
CUCTEM DPI3HUX THUIOBUX CXeM?
5. Y yoMy mossirae cyTh CUCTEMHOTO aHai3y?
6. [1{o Ha3MBa€ETHCA CHHTE30M TEXHIYHHX CUCTEM?
7. SIxi € MeTOM MOJETIOBAHHS CUCTEM?
8. Y uoMy CyTh iMITAllIHHOTO MOJCITIOBAHHS ?
9. SIk  BHKOPHUCTOBYIOTHCS pPE3yNbTaTH MAaTEeMATUYHOTOMO/IEITIOBAHHSA?
10. ki BmacTUBOCTI MaTpHIlh (PAKTOPHUX EKCIIEPUMEHTIB?
11. IIlo Take mucmepcisa mapamerpa ONTHMI3AIil Ta ii PO3PaxXyHOK ypI3HUX
BUIIAJKaX?
12. 3a sKUMU KPUTEPISIMH MEPEBIPIETHCS OTHOPITHICTH JUCTIEPCiit?
13. Ilo Take OpTOrOHAJIbHE KOMIIO3MIIIMHE TIIJIAHYBaHHS, KOJIU HOTO
BUKOPHUCTOBYIOTH?
14. SIxi BUNIaAKW yXBaJIGHHS PIIICHh MOKJIUBI B yMOBaX PU3UKY?
15. Ak BUPINIYIOTh 3amavi MaTeMaTUYHOTO porpaMyBaHHS
rpagoaHaTITHYHUM METOJI0OM ?
16. Ha3BiTh MeTO M BUPINICHHS OaraTOKpUTEpiaIbHUX 33724 ONTUMI3aIlii.
17. SIxi yXBadIOIOTh PIlIEHHS B YMOBaX PU3UKY?
18. Slki yxBaIOIOTH PIlIEHHS B yMOBaX HEBU3HAYEHOCTI?
19. o Take crucTemMa MacoBOTO 0OCITYyTOBYBaHHS?

10




20. YuM xapaKTepu3yroTh MapKOBCHKHI BUIAIKOBUH mponec?

21. SIxi ocHOBHI 3ajJ1a4i TEOPii MAaCOBOT0 0OCITYyTrOBYBaHHS?

22. HaBeniTh NMpUKIAIM BUKOPUCTAHHS OararokaHajbHOI CMCTEMHU MACOBOI'O
00CIIyTOBYBaHHS 3 OUIKYBaHHSIM.

23. Jle 1 y1st 40oro BUKOPUCTOBYIOTH TEOPIt0 rpadin?

24. llo Take M™MHOxuHA? SIki omepaimii MOXHAa 3IMCHIOBAaTH Haj
MHOXHUHaMH ?

25. Sk Ha rpadi no3HA4arOTh BepwMHU? K 300pakaioTh 130J1bOBaHY
BEpILIMHY?

26. SIx moOynyBaTu ekcTpeMajbHe 1epeBo?

27. SIx 3acTOCOBYBaTH TeOpito rpadiB sl po3B’A3yBaHHS TeXHIYHUX3aaa4?
28. HaBeniTh OCHOBHI BUMOT'H JI0 MATEMATUYHUX MOJIEIEH.

29. Ha3BiTbh CTPYKTYpHI1 €IEMEHTH MaTeMaTUYHUX MOJIENIeH

30. ¥V 4omy CyTh CHCTEMHOIO MiIXOAYy JO0 PO3POOKM Ta aHaNi3y MaTeMaTH4HOI
Moieni?
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