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I. CITMCOK INCHUILIIH, IIMTAHHSA 3 AKUX VYBIWIILIA B
INPOI'PAMY
1. di3zuka.
2. AHajiTMYHA reoMeTpis.
3. MaremMaTHYHHU# aHaJi3.

II. CnucoK NUTAHb

1. PI3UKA

1. Enextpuune nose

Enextpuune mnoisie. BekTop Hampy:KeHOCTi enekTpuuHoro nossd. 3akoH Kymona.
[Tone ToukoBoro 3apsay. [IpuHIMN cynepros3uilii, moje CUCTEMH 3apsiaiB.

PoGota mnpu mnepemimieHHl 3apsAy B €IEKTPOCTATUYHOMY moJii. PizHuIS
MOTEHITIaJIB 1 moTeHIia. [ToTeHIian mosysi TOUKOBOTO 3apsiiy Ta CUCTEMU 3apsIiB.

3B'130K MDK MOTEHIAJIOM 1 HANPYXKEHICTIO €NEeKTPUYHOTO MOJIf, MOHATTS IMPO
IPaJil€EHT CKaJSPHOTO MOJIS.

2. EnextpuyHa €MHICTb

[IpoBinauku. [IpoBiTHUK y 30BHIIIHBOMY €JIEKTPUYHOMY I0J1, €IEKTPOCTaTUYHA
iHaykuis. Ilome B 00’eMi Ta Ha TMOBEpXHI MPOBIAHUKA, EKBIMOTEHIIAJBHICTD
MPOBIAHUKA. PO3MOLT CTATUYHUX 3apsAiB y MPOBIIHUKY.

EnexTpuuHa €MHICTb, KOHAEHCATOpU. EMHICTh IUIOCKOTO KOHJIEHCATOopa.
3’€THaHHA KOHJIEHCATOPIB.

EnexTpoctaTnyHa  €Heprisi CHUCTEMHM TOYKOBUX  3apsAlliB,  3apsKEHOTO
MPOBiIHMKA, KOHAEeHcaTopa. O0’€eMHA r'yCTUHA €HEPrii eeKTPUYHOTO TOJIS.

3. [locTiitHuM eNeKTPUYHUM CTPYyM

EnexTpuunuii cTpyMm, cujia Ta TyCTUHA CTPYMY.

YMOBU ICHYBaHHS CTallloHapHOTO cTpyMy. CTOpOHHI CWJIM, CHaj HAmpyrd Ta
enextpopyuiiina cuia (EPC).

3akon Oma Juisl IOBUIBHOI AUISHKK KOja Ta JJig 3aMKHEeHoro koHtypy. EPC 1
Harpyra Ha nojrocax jJkepena. CTpyM KOPOTKOTO 3aMUKAHHS.
Pob6ora ta motyxHIicTh cTpymy. 3akoH Jlxoyns. [oTyXHICTh CTpyMy Ha 30BHILIHIN 1
BHYTPIIIHINA JUISHII KOJIa.
4. EnexTpuuHi KOJMBaHHS

BinbHi Ta BUMymieH1 KonuBaHHs. [1ociioBHUN KOJTUBAaIbHUN KOHTYP.

BinbHi konuBaHHS B i1ea’dbHOMY KOHTYypl. BrmacHa vactora koHTypa. EHepris
rapMOHIYHUX KOJIMBAaHb B 17I€AJIbHOMY KOHTYPI.

BinbHi 3aracarodi KOJMBAaHHS B KOHTYpl. AMIUIITya Ta 4acTOTa 3aracarouux
KOJIMBaHb. YMOBA ICHYBaHHS BUIBHUX KOJIMBaHb Y KOHTYPI.

XapakTepUCTUKH 3aracaHHs: KoedilleHT 3aracaHHs 1 dac pejakcarlli,
JorapuMivyHUN AEKPEMEHT 3aracaHHs 1 JOOPOTHICTh KOHTYpA.

BumymieHi rapMoOHiuHI KOJIMBaHHS B KOHTYpl. AMIUNTYIU Ta (pa3u BUMYIIEHUX
KOJIMBaHb.

Pe3oHaHCHI 4acTOTH Ta aMILTITYAM KOJIMBAHb HAMPYTH 1 CTPYMY B KOHTYPI.

Bumy1ieH1 KoJIMBaHHA B €IEKTPUYHUX KOJIaX, 3SMIHHUN CTPYM.

AKTUBHHI Ta peakTHUBHI OMIOpH, iMrieAaHC. 3aKoH OMa JIJIst 3SMIHHOTO CTPyMY.

Jlitoul 3HAYEeHHS HANpPyr Ta CTPyMy. AKTHBHA MOTYXHICTh Y KOJII 3MIHHOTO

CTpyMY.



5. OnrTuka

EnexrpomarnitHa mnpupona cBiTia, cBiTioBi xBuii. IIBuUAKICTH mommpeHHs
CBITJIa, MOKA3HUK 3aJI0MJICHHS.

BinOuBanns Ta 3amomiieHHs cBitia. [loBHe BHYTpIIIHE BiIOMBaHHS, TPAaHUYHUM
KyT.

[Tonsitts mpo iHTepdepeHiito Ta KorepeHTHicTh. Crocodbu OTpUMaHHS
KOT'€PEHTHHUX CBITJIOBUX ITYYKIB.

Pi3Huis xony, 3araibHl YMOBHM MaKCUMYMIB 1 MIHIMYMIB IpPH JABOIPOMEHEBIH
iHTepdepenuii. Hlupuna iHTepdepeHiitHoi cMyTH.

InTepdepenuiis npu BiiOMBaHHI CBITJIA Bil TOHKUX IUTACTHH.

Hudpakuig, npunnun [rodirenca-Openena. Hudpakuis Ppaynrodepa Ha
OJTHOBUMIpHINA TIpaTii. YMOBa TOJOBHUX MaKCUMYMIB I'PAaTKH, HAWOUIBIIMI MOPSIOK
nudpakiri.

[longpu3zoBaHe Ta TMPUPOJHE CBITIO, BUAM mojspu3auii. 3akoH Mamroca.
[onsapu3zariis cBiTia npu BiIOKWBaHHI BiJ AieJIeKTpUKa, KyT bprocTepa.

2. AHAJIITUYHA 'EOMETPIA

1. BexTopHa anreOpa Ta aHaJITUYHA T€OMETPIs

BuOpani 3anaui enemeHTapHoi MareMaTuku. CKalspHI Ta BEKTOpPHI BEJIUYUHHU.
['eomeTpuuHi BEeKTOpH, JIiHIMHI omepanii Hax BekTopaMu. CKaJsipHHUM, BEKTOpHHUI Ta
MilIaHui J0OyTOK BEKTOPIB.

AHaniTH4YHa TeoMeTpisi Ha IUIoMHI Ta B mpoctopi. Ilpsima Ha muommHi. Pi3HI
dbopmu piBHSHHA TIpsAMOi Ha TwiomuHi. Koo, eminc, rinepbona, mapadona, ix KaHOHIYHI
piBHsIHHS Ta gociimxeHHs Gopmu. [Inommuua Ta npsima B mpoctopi. [loBepxHi npyroro
MOPAJIKY, iX KAHOHIYH1 PIBHSIHHSI.

2. Marpuiii, BU3BHAYHUKHU Ta CUCTEMH JIIHIMHUX anreOpaiuHuX piBHSHb

Martpuii. BuzHauHuku Ta iX OCHOBHI BiacTUBOCTI. Omeparlii Hajg MaTPUILSMU.
O6epHeHa MaTpulis.

Cucremu NiHIHHUX PiBHSAHb. PO3B'I3aHHS CUCTEMU JIHIMHUX PIBHSHB METOJAMHU
["ayca, Kpamepa, MmaTpuyHUMU.

3. EnemenTH NiHIMHOT Ta BULIOT aJIreOpH.
Jlintitni npoctopu. JliHilHI onepaTopu, MaTpHUIll JIHIMHUX ONEPaTOPiB.
Enementn Bumoi anreOpu. Anre6pa komruiekcHUX uuced. OCHOBHa Teopema
anreopu. [IpeacraBnenHs 1poOOBO-palliOHATBHUX (PYHKITIH.
Jliniiiai omeparopu ta Qopmu. BracHi umcia Ta BiaacHi BekTopu. CUMETpUYHI
onepatopu. KBaapatuuni gopmu. 3BefeHHSI PIBHSHb KPUBUX Ta MOBEPXOHBb APYroro
MOPAJIKY 1O KAHOHIYHOTO BUTJISILY.

3. MATEMATUYHUI AHAJII3
1. Judepenuianbie ynciaeHHs QyHKIIN oqHIET 3MIHHOT
Beryn go marematuuHoro asanizy. MHOXUHM, nii Haag HuMH. Enementu
MaTeMaTU4HoOi JIoTikh. MHOXuHU niiicHux uyucen. biHom Herootona. ['panuii
nocJiIoBHOCTI Ta ¢yHKIil. HeckiHueHHO Masi Ta HeCKIHUeHHO Benuki. HenmepepBHICTH
¢byukuiid. BnactuBocTi GyHKIII#, HEMEpepBHUX HA BIAPI3KY.



Hudepeniiiaibie 4YHCIEHHS Ta #Horo 3actocyBaHHA. lloxigHa, oO3Ha4YeHHS,
BJIACTUBOCTI, TexHika nudepenuiroBannd. Judepenmian. Iloxiani Ta audepeHuiamm
BULIMX TOpANKIB. OCHOBHI TeopeMU IU(PEPEeHIIaTbHOTO YUCICHHS (PYHKIIH OAHIET
3minHOiI. Dopmyna Teinopa. JocnimkeHHs: PyHKITIH 3a JOMOMOTOIO MOX1THUX.

2. InTerpanpHe YMcIeHHS QYHKIIH OJIHI€T 3MIHHOT

HeBusnauenmii interpan. IlepBicHa. HeBusnaueHuii iHTerpan, BIACTUBOCTI.
Metonu inTerpyBanHsa. Tabmuusg ocHOBHUX (OpMyJn IHTerpyBaHHS. [HTerpyBaHHS
NeSKUX KiaciB GyHKIIIH.

Busnauenuit interpasi. Bu3HaueHuil iHTerpajn sIK TpaHULS IHTErpajbHUX CyM.
OcHOBHiI BIacTUBOCTI BHU3HaueHoro iHTerpany. ®opmyna HeroToHa-JIeitoHima.
OOuncneHHsT BU3HAYEHOrO IHTErpajly: 1HTErpyBaHHsS YacTMHAMHU Ta IM1ICTaHOBKOIO.
HaGmmxene  oOuMclieHHs  BU3HaueHoOro iHrerpany. HaGmmkene  oO4ucieHHs
BU3HaueHoro IHrerpany: Gopmynu NpsIMOKYTHHKIB, Tpanenid ta CiMIcoHa.
['eomeTpuuHi Ta Pi3uyHI 3aCTOCYBaHHS BU3HAYEHOTO 1HTEerpany. HeBnacHi iHTerpanu.

3. Judepenuianbie unciaeHHs QyHKIM 6araTb0X 3MIHHUX

BekTop-¢dyHKIIii CKalSIpHOTO apryMEHTY.

OyHKIiT JeKUTbKOX 3MiHHUX. OO5acTh BU3HAUCHHs, rpaHUls (PYHKII B TOYII,
HenepepBHicTh. YacTunni noxinHi. [ToBuuii nudepenuian. ®opmyna Teinopa. HesBHi
¢byukuii. Teopema icHyBanHs. [ludepenuiroBanHd HesaBHUX (yHKIiHA. Exctpemymu
GyHKUIHA JEeKUTBKOX 3MIHHUX. Y MOBHUN €KCTPEMYM.

Beryn no Teopii ckansipHuX Ta BeKTOpHHX mojiiB. CkanspHe nose. [loBepxHi Ta
JiHil piBHA cKajspHoro nojisa. IloximHa B 3agaHomy HampsiMKy. ['panieHt. BektopHe
HoJe.

4. InTerpanpHe YMCIEHHS (PYHKIIH 6arartbox 3MIHHUX

Kpatni inrerpanu. IloaBiiiHi Ta MOTpidHI IHTETpasid, iX OCHOBHI BIACTHUBOCTI.
VsBneHHs: po 1HTerpaiu Oyab-sKoi kpaTHOCTL. OOUHCIIEHHS MOABIMHUX Ta MOTPIMHUX
IHTETrpaiiB B JEKAPTOBUX KOOpAMHATaX. 3amMiHa 3MIHHMX B MOJABIMHUX Ta MOTPIAHUX
iHTerpanax. ['eomerpuyni Ta Qpi3uyHI 3aCTOCYBAaHHS KPaTHUX IHTETpaIiB.

KpuBoniHiiiHi Ta moBepxHeBi iHTerpanu. O3HayeHHS KPUBOJIHIMHMX IHTETpaiiB
MIEPIIOro Ta JPYroro poay, iX BIACTHBOCTI Ta oOuucieHHs. ['eomeTpuuHi Ta (i3uyHi
3actocyBaHHs. ®opmyna ['pina. [lnoma noBepxHi. O3HaYEHHS MOBEPXHEBUX IHTETPAIiB
MEPIIOro Ta APYroro poay, iX BIACTUBOCTI Ta OOYMCIICHHS.

Bexropauii ananiz. Bekrophi minii. [IoTik BEKTOpPHOTro MOJs 4epe3 MOBEPXHIO.
Teopema Octporpaacekoro I'ayca. Jlueprenuis BexktopHoro mnojsi. ColjieHOigasibHE
nosie. Hupkymsiiss BekropHoro moisi. Teopema Ctokca. PoTop BEKTOpPHOro mos.
[loTtenmiansue none. Oneparop I'aminbrona. JudepeniianpHi onepaiiii y BEKTOPHOMY
ananizi. udepenuianpHi onepaii B KpuBOJIiHIMHIX KoopAauHaTax. Oneparop Jlamnaca
B HWJIIHAPUYHUX Ta CPEPUUHUX KOOPAUHATAX.

5. 3BuyaiiHi nudepeHiianbHi piIBHIHHS

HudepeHiiayibHl pIBHSIHHS TEPHIOTr0 MOPSAKY. 3arajbHi HOHSTTS, IMOB'A3aHI 3
mudepeHianbHUMHU piBHAHHAMU. 3anaya Komri. IcHyBanHs po3B'a3ky. OCHOBHI Kjiacu
mudepeHIialbHUX PIBHAHB MEPIIOT0 MOPSIKY, 1110 IHTETPYIOThCS B KBaJpaTypax.

Hudepeniianbhi piBHIHHSA BUILKMX opsAakiB. 3anada Komri. Teopema icHyBaHHS Ta
€IMHOCTI po3B'si3ky 3amaui Komri. PiBHAHHS, 1[0 AOMYCKaOTh 3HWKEHHS TOPSAKY.
Jliniiini nudepeHiiaibal PiBHAHHS, OJHOPIAHI Ta HEOJHOPIIHI. 3arajibHU PO3B'A30K.
Merton Jlarpanxka Bapiaiii AoBUIbHMX cTanux. JIiHIMHI qudepeHiaabHl pIBHSIHHS 31
CTIUMH KOEPIIIEHTAMU.



Cucremu 3BUYatHUX audepeHliaIbHuX piBHAHB. 3anaya Komni s HopMaiabHOT
cucteMu JudepeHLiaNbHUX pIBHSIHb. MeToa BHKIIOYEHHS. BekTopHO-MaTpuyHHU
3amnmMc HOPMaJibHO1 cucTeMH. HopManbHi cucTeMu JIIHIMHUX AUQEpEeHIIaIbHUX PIBHSIHb
31 cranuMu KoedirieHTamu. Po3B'a30K y BUNIAJKy MPOCTUX KOPEHIB XapaKTePUCTUUHOTO
PIBHSHHSL.

Interpanu 3amexHi Big mapamerpy. OCHOBHI TOHSTTS, HENEPEPBHICTD,
nudepeHIiloBaHHs, 1HTerpyBaHHa. HeBnacH1 1HTerpainu 3alieXKHl BiJ HapameTpy, ix
JOCHIKEHHS.

6. P

Yucnosi psgu. Psan, 30iknicTh, cyma. HeoOximna ymoBa 30ikHOCTI. JlocTaTHi
YMOBHM 30DKHOCTI 3HAKOCTAJIUX PSAIB. 3HAKO3MIHHI psAad, aOCOJIIOTHA Ta YMOBHA
301KHICTb.

OyukiioHanbHl psaau. O6nacte 300KHOCTI. [lOHATTS piBHOMIPHOI 301KHOCTI.
Osnaka Baepmrpaca. BnactuBocTi piBHOMIpHO 301kHUX psiAiB. CTeneHeBi psiau, paaiyc
30vKHOCTI. Psanu Teitnopa. CrangapTHi po3BUHEHHS (YHKIIM y CTENeHeBl psau.
3acToCcyBaHHS CTEIIEHEBUX PSAIB.

7. OyHKI1i KOMIUIEKCHOT 3MIHHOT Ta IHTETpaibH1 MEPETBOPEHHS

OyHKIIT KOMIUIEKCHOT 3MIHHOI. DyHKIIT KOMIUIEKCHOI 3MIHHOI, T'paHMII,
HeTepepBHICTh, MoxinHa. YMoBu Komri-Pimana. AranmiTuuHicTs B 00acTi. [ToHaTTs npo
KoH(oOpMHE BinoOpakeHHsA. [HTerpyBaHHs (yHKIIT KOMIUIEKCHOI 3MIHHOI. Psanu 3
KoMIuiekcHuMH uneHamu. Psg Teitmopa Tta Jlopana. OcoGnuBi TOYkW. JIMIIkw.
3acTocyBaHHS JUIIKIB 1O OOYHCIICHHS IHTETPAIB.

Panu Ta interpan ®yp'e. TpuronHomerpuuHa cucrtema (QyHkmii. Psag Dyp'e.
Possunenns ynkiii B pag dyp'e. 361xHIcTh psay Dyp'e. KommekcHa dopma psay
Oyp'e. TIoHATTS €BKIIAOBOTO Ta TLILOEPTOBOrO MPOCTOPY. 30DLKHICTH 32 HOPMOIO.
[loBHi Ta 3amMKHYTI oOpTOHOpMOBaHi cuctemu. PiBHicTh IlapceBang-CrekioBa.
MiHimi3zyro4da BiacTuBICTh kKoediieHTiB Dyp'e. [HTerpan dyp'e. [lepetBopenns Dyp'e,
HOro BIACTHBOCTI Ta 3aCTOCYBaHHS.

Oneparriitne yucnenHs. OpuriHan Ta 300paxeHHs 3a Jlammacom. BriactuBocTi
neperBopeHHsa Jlammaca. @opmynu oOepHeHHs mnepeTBopeHHst Jlamnaca. InTterpan
Hioamensi. Po3B's3anHHs AudepeHIianbHUX 1 IHTErpabHUX pPIBHAHb Ta CHCTEM
ornepaniiHiM METOO0M.

8. Enementu Teopii piBHSIHb MaTeMaTUYHOT (P13UKH

Mertonu po3B’si3aHHs AesIKUX KpailoBuXx 3aaa4. OCHOBHI TUIIU AU(epeHIIaTbHIX
PIBHSIHb B YaCTUHHUX MOXITHUX 2-T0 NopsiaAKy. Po3B’s30k 3aaaui Komni fu1st piBHSIHHS
KOJIMBaHb CKIHYEHHOI CTpYHU MeToaoM [lanambepa. Meton @yp’e po3iieHHS 3MIHHUX
JUIsl pIBHSAHHS KOJIMBaHb HECKIHUEHHOT CTPYHHU.



IT1. IPUKJIAL EK3AMEHAIIIMHOT' O BUIETA

HOTeHL[iaJI CICKTPUYHOTI'O ITOJIA B ACKAPTOBUX KOOPANWHATAX BU3HAYAETHCA, JAK

o= A
«/x2+y2+22’

BusHaunTu BeNMUMHY Ta HAIPSAM HAMPY>KEHOCT1 LbOTO MOJISI B IOBUIbHINM TOYIII.
AOGM TONBOITH BIACTaHb MDK JBOMa pPIZHOMMEHHO 3apsAKEHUMHU KYJIbKaMH
noBesiocsi BUKoHasu poooty 10 MxJIx. SAAky poOoTy Tpeba BUKOHATH, IIOOU Ty camy
MOYATKOBY BIJICTaHb MK KYJIbKaMH 30 UTBIIUTH YTPHUYi?

MOTOK TOHKOTO MIJHOTO JIpOTy Mae Macy m = 2225 T 1 eJIeKTpUYHHHA omip
R=6,80M. 3HaliTu NOBXKUHY JpOTY B MOTKY / Ta IUIOIYy HMOTr0 MOMNEPEYHOTO

nepepizy S. I'ycruna migi d = 8,9-10° kr/m’, muromuit omip p=1,7-10"° Omxwm.

A =const.

BusHaunTH KUIBKICTh BUIBHMX KOJIUBaHb, $Ka BIJOYBAa€TbCcsl B KOHTYpl 3
nobpotaicTio O =1000 3a yac penakcariii.

Busnauntu AOBXHMHY XBWJI A CBITJIa, 110 MAaJa€ HOPMAJbHO Ha IU]pakIiiHy
rpatky 3 mepiogoM d =20 MKM, SKIIO KyTOBa BIJICTaHb MIDK TOJIOBHUMU
¢paynrodepoBumMu Mmakcumymamu m, =11 m, =3 nopsaky cknagae o = 3°.

o ) . . 1
3HaWTH TPOMIKKH MOHOTOHHOCTI Ta €KCTPeMyMiB QYHKIIT: y = x —§x3 .
r
6
OO0uunciauTu j sin’ xdx.
3

. -1 -2 4 -2
Po3B’s13aT MaTpu4HeE pIBHAHHA: AX =B, e A4 :( 1 lj,B :(1 3 ]

Cxuiactu piBHSIHHS TUIOLIMHU, IO MPOXOAUTH Y€pe3 TOUKY P{—2; —4;3} napajeiibHO

IUIOIIMHI 2x-3y+4z—1=0.

10. 3HaliTi 3araabHUi po3B’ 30K PiBHAHHS (1+x7)dy —(1+ 7 )dx =0.
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V. CTpyKTypa OLiHIOBAHHS

IcniuT ckiamaeTbes 3 MUCHMOBOT POOOTH.

[TucemoBa poboTa BukoHyeThest 90 xB. 1 BKitoyae 10 3aBiaHb.

Kpurepii o1iHku BUKOHAHHSI 3aBJlaHb J0JIaTKOBOI'O BCTYITHOTO ICIIUTY Ha 5-i Kypc
(haKkynbTeTy €IeKTPOHIKU:

MaxkcumanbHa KUIbKICTE 0aniB — 100, BiAIOBIAHO IIKaia OIIHIOBAHHS 3arajibHUX
pe3yabTaTiB OyJie TaKolo:

o . Ouinxa ECTS Tpanuuittsa .
3aranbHa KUIBKICTH OariB exk3ameHaniiHa | Iligcymok
Ta BU3HAYCHHS .
OIliHKA
95R <RD A — BigMmiHHO BigMiaao
85R <RD <95R B — yxe nobpe Jlo6pe
75R < RD < 0.85R C — Jlobpe p
65R <RD <75R D — 3amoBuipHO 3apaxoBaHO
E — JocTtaTtHbo 3a10BLILHO
60R <RD < 65R (3a10BOJIbHSIE .
MiHIMaJIbH1 KpUTEPii)
RD < 60R Fx — He3anosutbHO | HesamoButpHO | HesapaxoBano

[11kana OIIHOBAHHSA PE3YIHTATIB BUKOHAHHS KOXHOIO 3aBaanHs — 10 O0ais.

[IIxana OIiHIOBAaHHS PE3VJILTATIB BUKOHAHHS 3aBJIaHb:

OmiHka 3a MUCHBMOBY BIJIMOBIJb BU3HAYAETHCS 3 YpPaxyBaHHSIM BIAMOBITHOCTI
OCHOBHHUM 1 JJOJAATKOBUM KpuUTepisiM. MakcumanbHa KUTbKICTh — 10 GaniB. OmiHIOBaHHS
IMUCHLMOBOI BIAIIOBIA1 3M1MCHIOETHCS 3a TAKOIO IIIKAJIOIO:

9 ... 10 6ainis BipHna Ta BuuepmnHa BiANMOBIAb 3 yCiMa HEOOXIIHMMH PHUCYHKaMH,
dhopmynaMu TOIIIO.

7 ... 8 OaiiB BiamoBiges BipHa ajge MICTUTh KUIbKa HE3HAYHUX TMOMMJIOK
(HEeTOYHICT, y BHUKOHAHHI PHUCYHKIB, (OpMyIIOBaHHI OCHOBHHUX
MIOHSATH TOIIIO).

5 ... 6 6anis BinnmoBine BipHa, ane HeMmoBHA (BIICYTHI HEOOXIIHI PHUCYHKH,
dbopmynu To110) a00 MICTUTH JICKUTbKA HECYTTEBUX MTOMUJIIOK.

3... 4 6anis BinmnoBijib HEMOBHA, MICTUTb CYTTEBI, aJleé HEMPUHIIMIIOB] TOMMJIKH.

l1...2 6anis BinmnoBijib MICTUTh IPUHIIUIIOB] TOMUJIKH.

0 0amniB BinanoBiae BiICYTHSL.

Po3poOHuKku nporpamu:

JOLEHT byuenko FO.IT.

JIOLICHT bpurinens B.I1.




