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[. CIIMCOK JUCIUIIIIH, MUTAHHA 3 SIKUX VBINIILIU B
IMPOI'PAMY
1. ®izuka.
2. AHaJiTHYHA reoMeTpis.
3. MaTemMaTHYHHI aHAJI3.

I1. CnucoOK NUTAHDb

1. PIBUKA
1. Enextpuune nosne
Enexrpuyne mose. Bekrop nHampyskeHocti enektpuuHoro noss. 3akon Kymowa.
Ilone ToukoBoro 3apsiny. IlpuHumMD cyneprnosuiii, mose cHCTEMH 3apsiiB.
PoGora mpu nepemiuleHHi 3apsgy B eNeKTPOCTATMYHOMY [OMi. PisHHUIS
MOTEHUIaNIB i moTeHuian. IToTeHIian Mo TOYKOBOrO 3apsAay Ta CHCTEMH 3apsiiB.
3B'SI30K MiX MOTEHLIAJIOM i HANpYKEHICTIO e1eKTPHYHOTO MOJIS, IOHATTS npo
IPaJllEHT CKAJIIPHOI'O OIS,
2. EnextpuyHa eMHICTB
IIposinnuku. [1poBigHKK y 30BHIIIHEOMY €JEKTPHUHOMY IO, €JIEKTPOCTaTUYHA
ingykuis. Ilome B 06’eMi Ta Ha mOBepxHi NPOBiAHHMKA, eKBIMOTEHIIATBHICTD
MpOBIAHKKA. PO3MOALT cTaTHYHKX 3apsiiB Y NPOBiAHKKY.
Enexrpudna  emHicTh, KOHZEHcaTOpH. EMHICT IUIOCKOTO  KOHJIGHCATOPA.
3’elHaHHS KOH/IEHCATOPIB.
EnekTpocTaTH4Ha  €Hepris  CHCTEeMH TOYKOBMX  3apsfliB,  3apsiKEHOrO
MPOBIAHKKA, KOHeHcaTopa. O6’eMHa I'yCTHHA eHEPTii eleKTPUYHOro MOJIs.
3. IocTikiHnii eneKTpUYIHHUI CTPYM
EnexrpuuHuii cTpym™m, cUla Ta TyCTHHA CTPYMY.
YMOBH iCHYBaHHs CTauioHapHOro ctpyMy. CTOPOHHI CHIM, CTaj Hampyrd Ta
enekTpopyuiiiHa cuna (EPC).
3akon OMa s IOBINBHOI OUISHKM KONa Ta IS 3aMKHEHOTO KoHTYpy. EPC i
Harpyra Ha nojrocax mkepena. CTpyM KOPOTKOrO 3aMHUKAHHS.
Pobora Ta notyxHicte ctpymy. 3akon J[xoyis. [ToTykHiCTh CTpyMy Ha 30BHILUHIH i
BHYTPIIUHIN AUISHLI KoJIa.
4. EnekTpuyHi KOJMBaHHS
BinbHi Ta BuMyeHi konuBanus. [TocizoBHUI KOTHBATEHUIA KOHTYP.
BinbHi ko/MBaHHA B ineansHOMy KoHTYypi. Brnacha wacrora koHTypa. Enepris
rapMOHIYHMX KOJMBAHb B i/1ealbHOMY KOHTYPI.
BinbHi 3aracaroui KomMBaHHS B KOHTYpi. AMIUTITYZa Ta 4acToTa 3aracaroumx
KOJIMBaHb. ¥ MOBA ICHYBaHHS BiJIbHUX KOJIMBAHb Y KOHTYPI.
XapakTepUCTUKU  3aracaHHA: KoeQillieHT 3aracaHHs i wyac pemakcalii,
norapu(MiYHU# JeKpEMEHT 3aracaHHsl i J0OPOTHICTh KOHTYpA.
BumylueHi rapMOHiYHI KONMBaHHSA B KOHTYpI. AMIUIITYIM Ta (as¥ BUMYLICHHX
KOJIUBaHb.
Pe3oHaHCHI 4aCTOTH Ta aMIUTITYIM KOJIMBaHb HAIPYTH i CTPYMY B KOHTYPI.
BumyIueHi KOMMBAaHHS B €IEKTPHYHHX KOJIaX, 3MIHHHMI CTPyM.
AKTHBHHI1 Ta peakTHBHI 0mopH, iMnenanc. 3akon OMa /11 3MiHHOTO CTpyMYy.
Alitoul 3Ha4YeHHs HANpPYTH Ta CTPyMy. AKTHBHA TOTYXHIiCTh y KOJi 3MiHHOTO

CTpyMy.




5. Onruka

EnextpomarnitHa npuposna cBitina, ceitnoBi xBumi. IIIBHIKicTb HOLUUPEHHS
CBITJIA, IOKA3HUK 3aJIOMJICHHS.

Binbusanus ta 3anomnenns csitna. [ToBHe BHyTpimHe Bin6uBanus, rpaHUYHUN
KYT.

[lousatrs npo inTepdepenuito Ta korepeHTtHicTh. Cnocobu OTpHUMAaHHS
KOI€PEHTHUX CBITJIIOBUX MyYKiB.

PisHuus Xxony, 3arambHi yMOBH MakcMMyMiB i MiHIMyMmiB NpHU JBOIPOMEHEBIi
intepdepenuii. lllupuna inTepdepeHwiiinoi cMyTH.

[nTepepenis npu BinGMBaHHI CBIT/IA BiJ TOHKHUX IUIACTHH.

Audpakuist, npunuun Ioiirenca-®Openens. Judpakuis ®paynrotdepa Ha
OJIHOBMMIpPHIH rpaTii. YMOBa TOJOBHHX MaKCUMYMIB I'paTKH, HaiOiIbIIN [IOPSAJIOK
audpakuii.

IlonsipusoBane Ta mnpuponHe CBiTIO, BUAM Tonsipusauii. 3akoH Maoca.
[onspusauis ceitia npu BinbuBanui Bia AienexTpuka, KyT bprocrepa.

2. AHAJIITUYHA TEOMETPI

1. BekropHa anrebpa Ta aHaliTHYHA FreOMeTpis

Bubpani 3anaui enemenrapnol maremartuku. Ckanspri Ta BEKTOPHI BEJIMYHHH.
['eomeTpuyHi BekTopH, NiHifiHi onepamii Hax Bektopamu. CKalspHHIA, BEKTOPHUH Ta
MillIaHUH 100YTOK BEKTOPIB.

AHaliTHYHA T€OMETpis Ha IUIOUMHI Ta B mpoctopi. IIpsma Ha mwiommui. Pismi
opmu piBHAHHA npaMoi Ha mtommHi. Koo, eninc, rinep6ona, mapa6ona, ix KaHoHiuHi
PIBHAHHSA Ta f0oci/pkeHHs Gpopmu. [TnomuHa Ta npsama B npocropi. [ToepxHi Jpyroro
MOPSZKY, IX KAHOHIYHI piBHSHHSI.

2. Martpuili, BU3HAYHUKH Ta CUCTEMH JIHIMHAX anreGpaldHuX piBHSAHB

Marpuui. Busnaunnku Ta iX ocHOBHI BiactuBocTi. Omeparii Haj MaTpPULISIMH.
ObepHeHa maTpuIs.

Cucremn niHiHHUX piBHAHB. PO3B'S3aHHS cHCTeMHM JiHIHHEX PiBHSHB MeTomamu
["ayca, Kpamepa, marpuunumu.

3. Enementy niniitHol Ta BUIIOI anreGpw.
Jlinitini npocropu. JIiHiiiHi onepaTopu, MaTpuLi JTiHi iHEX OTIepaTopis.
Enementu Bumoi anreGpu. Anre6pa kommiaekcHHX uucen. OCHOBHa TeopeMa
anreopu. [Ipencrapnenns qpo6oBo-panioHanbHuX QYHKIIA.
Jlinikini onepatopu Ta Qopmu. Bnachi 4mcna Ta BiacHi BeKTOpH. CHMeTpuyHi
oneparopu. Ksaxparuuni Gopmu. 3BesieHHs pIBHSIHL KPHBHX Ta TOBEPXOHb JApyroro
MOPSAIKY 10 KAHOHIYHOTO BUIIISIALY.

3. MATEMATHYHHUH AHAJII3
1. ludepenuiansHe yncnens GyHKuUii oaniel 3MinHOT
Beryn no martemaruyHoro awanisy. MuokuHH, Aii Hag HuMH. EjeMenTH
MaTeMaTH4YHOI JIOTIKM. MHOXHHM JificHMX uwucen. bBimom Hpiotona. I PaHHUIIi
MOC/IZI0BHOCTI Ta QyHKLil. HeckiHYeHHO Mani Ta HecKiHUEHHO BeJHKi. HenepepsHicTh
$yHKUiA. BractuocTi GyHK1iil, HenepepBHUX Ha Biapi3Ky.




Hudepenuianehe umcneHHs Ta #oro 3actocyBaHHA. IloximHa, O3HAYeHH,
BIIACTUBOCTI, TeXHika audepenuiroBanns. Judepenmian. IToxinni Ta mudepenuianu
BUIIMX TOPsAKiB. OCHOBHI TeopeMu AH(epeHLiaTbHOro 4YMCIeHHsA GYHKLiH ommiel
sminHoi. @opmyna Tefinopa. Jocnimkenns GpyHKIii 3a TOMOMOTrOMO MOXiTHUX.

2. InterpansHe yucneHHs GyHKUIH oqHiel 3MiHHOT

HeBusnauennit inrerpan. IleppicHa. HeBusHayenwii iHTerpam, BIacTHBOCTI.
Meroau inTerpyBanHs. Tabmuis OCHOBHHX (OPMYJ iHTerpyBaHHS. InTerpyBanns
JIesIKUX KJ1aciB hyHKIIi.

Busnauenuit interpan. BusHaueHuit iHTerpan sk rpaHuus IHTErpaJIbHHUX CYM.
OcHOBHI ~ BIACTUBOCTI  BU3HaueHoro iHrterpaty. @opmysna Herorona-Jleii6Hina.
OO0uucreHHs BM3HAYEHOrO iHTErpaly: iHTerpyBaHHS YacTHHAMHM Ta [MiJCTAHOBKOIO.
HaOmiwkene oOuMcnenHs  Bu3HaveHoro iurterpamy. Habmmxene o6uucieHHS
BU3Ha4YeHOro IHrerpanmy: ¢opMynu nNpsSMOKYTHHKIB, Tpamewiii Tta CimIcoHa.
I'eomeTpuuHi Ta Qisu4Hi 3acTocyBaHHs BU3HaYeHOro inTerpany. HesnacHi IHTerpay.

3. ludepenuiansHe uncieHns GyHKIiH 6araTboX 3MiHHUX

BekTop-(yHKLIT ckanspHOro apryMeHTy.

DyHKUii AeKUIbKOX 3MiHHMX. O6JacTb BU3HAYEHHS, TpaHULs (GYHKIGI B TOWI,
HenepepBHicTb. YacTuHHI moxiani. [Toeuuii gudepenuian. @opmyna Teiinopa. Hessni
dynkuii. Teopema icHyBamHs. JludepeHUilOBAHHA HESABHMX (YHKII. Exctpemymu
(yHKUiH 1exinbKox 3MiHHUX. YMOBHHUII eKcTpeMyM.

Beryn o Teopii ckanspuux Ta BexTopHHX mnouiB. Ckanspre mone. ITosepxHi Ta
JMiHIT piBHs ckanspHoro mons. Iloxinna B 3agaHomy HampsMky. I'pajiieHT. Bexropne
noJe.

4. InTerpanbHe YuCleHHs (QYHKIINA 6araTboX 3MiHHHX

Kpatni inrerpamu. Ilozgiiini Ta notpiiidi iHTerpamm, iX OCHOBHI BIAaCTHBOCTI.
YsBiieHHs npo iHTerpanu Oyab-sKoi KpaTHocTi. OGUUCIeHHs MOABIMHMX Ta NOTPIHHUX
IHTErpaiB B JIEKAPTOBHX KOOpAMHATAX. 3aMiHa 3MiHHHUX B MOABIMHMX Ta MOTPIHHUX
inTerpanax. ['eomMeTpuyni Ta (i3HuHi 3acTOCYBaHHS KPaTHHX iHTErpaiB.

Kpuponiniiini Ta nosepxnesi interpanu. O3HaueHHs KPUBONIHIHHMX iHTerpaiis
EepLIOro Ta JPyroro poxy, IX BIAcTUBOCTI Ta ob4ucienHs. ['eomerpuuni Ta disnyHi
3acTocyBanHs. Popmyia ['pina. [Lnoma nosepxui. O3Ha4YeHHs MOBEPXHEBHX iHTerpaniB
MEPLIOro Ta APYroro poxay, iX BIaCTMBOCTI Ta 00YHCIIEHHS.

Bekropuuii ananis. Bexropui niuil. ITotik BekTopHOro mons yepes TIOBEPXHIO.
Teopema Octporpancekoro I'ayca. [lueprenuis BextopHoro mons. CojeHoinanbHe
none. Ilupkyinsuis BekropHoro mons. Teopema Ctokca. Porop BekTOpHOro mous.
Iorenuianske nose. Oneparop Iaminerona. Judepenuiansyi onepauii y BEKTOPHOMY
ananmisi. Jludeperuianbhi onepanii B kpuBoiniiinux koopaunatax. Oneparop Jlamaca
B UMJIIHAPUYHUX Ta CHepUUHHX KOOpAHHATAX.

5. 3Buuaiini qudepeHuianbHi piBHAHHS

HudepennianbHi piBHAHHS MepUIOro MOPSAKY. 3aranbHi IMOHSTTS, MOB'A3aHI 3
AudepeHLianbHuMu piBHSHHAMHU. 3anada Kowi. [cHyBaHHs po3s'asky. OcHOBHI Kiacy
JudepeHLiaNbHUX PiBHAHB MEPIIOro NOPs/KY, IO IHTErpYIOThCA B KBaJIPaTypax.

HndepenuianbHi piBHIHHA BUIMX OpsiaKiB. 3anada Kouri. Teopema icHyBaHHS Ta
€IMHOCTI po3B'a3Ky 3amadi Kowri. PiBHSHHS, 10 JONMyCKAIOTh 3HWKEHHS NOPSAKY.
Jliniiini nudepenuianbhi piBHAHHA, OJHOPIAHI Ta HEOMHOPIAHI. 3aranbHUl PO3B'A30K.
Merton Jlarpana Bapiauii moBinbHux cramux. JIiHiHI nugepenuiansHi piBHIHHS 3i
CTaJIUMHU Koe(DILIEHTaMH.




Cucremu 3Buuaiinux audepeHuianbHuX piBHAHb. 3amada Ko mis HOpMaJbHOL
CUCTeMH AM(EpeHLiaNTbHUX piBHSAHb. METOH BUKIIOYEHHS. BextopHo-MaTpuunuii
3alIHC HOpMaTbHOT cucTeMH. HopmanbHi cucTeMu niHiifiHUX audepeHtianbHuX piBHAHD
31 cTanuMu Koedinientamu. Po3B's30K y BUNaaKy npoctux KOpEHIB XapaKTePHCTHYHOTO
PiBHSHHSL.

Interpann sanexni Bin mapametpy. OCHOBHI  MOHATTH, HEMNepepBHICTB,
nuQepeHuitoBanns, inTerpyBaHHs. HeBiacHi iHTerpamy samexHi Bin napamerpy, ix
JIOCITIKEHHS.

' 6. Panu

Hucnosi psmu. Psan, 36ikuicTs, cyma. Heobximna ymoBa 36ixHOCTI. Hocrarni
YMOBH 30DKHOCTI 3HAKOCTAamMX psfiB. 3HAKO3MiHHI psiau, aGcomoTHa Ta YMOBHa
301KHICTB.

OyukuioHanbHi psgu. OGnacts 36ikHOCTI. TToHSTTS PIBHOMIpHOT 301XKHOCTI.
Osnaka Baepmrpaca. Biactisocti piBHOMipHO 361%HIX psais. CreneHesi psau, paziyc
36bkHOCTI. Psimu Tetimopa. CraHpapTHi po3BuHeHHs (yHKLUl Yy CTENeHeBi psH.
3acToCyBaHHS CTENEHEBHUX Psi/IiB.

7. ®yHKLIT KOMILIEKCHOT 3MiHHOI Ta iHTerpaibHi nepeTBOpeHHs

OyHKLIT KOMIUTEKCHOT 3MiHHOI. OyHKUIT KOMIUIEKCHOI 3MiHHOI, rpaHulld,
HETIepepBHiCTh, NoXigHa. YMoBu Komi-Pimana. AHaniTHuHicTs B 0671acTi. [IOHSTTS 1po
KOH(popMHe BioOpaxeHHs. IHTerpyBaHHA (YHKIIi KOMIUTEKCHOI 3MiHHOI. Pamu 3
KOMIUIEKCHUMH  uieHamu. Psjx Teimopa Tta Jlopana. Oco6GnuBi Toukd. JIMIIKH.
3acTOCyBaHHs JUIIKIB 10 OGYHCIIEHHS IHTErpaliB.

Psmu Ta interpan ®yp'e. TpuromoMerpudna cucreMa ¢yHKuii. Psn Dyp'e.
Posunennst Qpynkuiii B pag @yp'e. 36ixkHicTs pagy @yp'e. Kommiekcna (popma psny
O®yp'e. Ilonsarrs eskinigoBoro Ta rinsGeproBoro npocropy. 36ikHICTH 32 HOPMOIO.
[ToBHi Ta 3aMKHYTI OpTOHOpMOBaHi cHcTeMH. PiBHicTH ITapceBans-Crekiosa.
Minimisytoya BractusicTs koedinientis @yp'e. Interpan @yp'e. ITeperBopenns @yp'e,
MOro BJIaCTUBOCTI Ta 3aCTOCYBaHHS.

Onepauitine uucnenns. Opwurinan Ta 300paxkenns 3a JlanmacoM. BiacTHBOCTI
nepeTsopeHHs Jlamnaca. @opmysnm obepHeHHs meperBopeHHs Jlamnaca. Interpan
Mioamens. Poss'ssanns  nudepeHuianbHux 1 iHTerpanbHMX piBHAHB Ta CcHCTeM
onepauiiHIM METOIOM.

8. Enementu teopii piBHSHBE MaTeMaTnuHOI di3nku

Merozn po3B’s3aHHs fesikux KpaiioBux 3anad. OCHOBHI THITH nudepeHIiaTbHIX
PIBHSHb B YaCTHHHMX MOXIAHMX 2-T0 nopsaaky. Po3’s30k 3anaui Ko mis DIBHSIHHS
KOJIMBaHb CKIHYEHHOI CTpyHH MeTozoM [lanamGepa. Meton ®yp’e po3aineHHs 3MiHHEX
IS PIBHSIHHS KOJIMBaHb HECKIHYEHHOT CTPYHH.




II1. MPUKJAA EK3AMEHAIIHHOI'O BIJIETA

IToTeHIian eNeKTPUYHOTO MO B AeKApTOBUX KOOPAMHATAX BU3HAYAETBCS, SIK
= A
\/xz +y?* + 22

Bu3HauuTH BEJTMUMHY Ta HAMPSM HAMpPYKEHOCTI 1[bOTO II0JIs B JOBUIBHIM TOYI.
AbM MOJBOITH BIJCTaHh MiX [BOMa pPi3HOMMEHHO 3aps/PKEHHMH KYIbKaMH
noBenocs BUKoHaMH podoTy 10 Mkk. SIky po6oTy Tpeba BUKOHATH, 100U Ty camy
MOYaTKOBY BiZICTaHb MiX KyJbKaMH 3GiNbIIATH YTpHYi?

Motok TOHKOro MiZHOrO ApOTy Mae Macy m = 2225 r i eneKTpu4Huii omip
R=6,80M. 3HaiiTH XOBXHMHY APOTY B MOTKY / Ta IUIOIIy #HOro mHomepedyHoro
nepepizy S. 'ycruna migi d = 8,9-10° kr/m’, nuromui omip p=1,7-10"* OmMUm.
BusHauuTH KUIBKICTH BUIBHMX KONMBaHb, fKa BifOyBaeTbCs B KOHTYpi 3
nobpotaicTio Q =1000 3a yac penakcanii.

BusHauuT JIOBKHMHY XBWII A CBiTJa, IO Maja€e HOPMalbHO Ha JUMpAKLifiHY
rpatky 3 mepiogoM d =20 MKM, SKIIO KyTOBa BIZICTAHP MDK TOJOBHHMHU
(ppaynrodpeposumu Mmakcumymamu m, =1 1im, =3 nopsaky cknagae § = 3°.

, A=const.

. . ; ; 1
3HaAWTH MPOMI>KKH MOHOTOHHOCTI Ta eKCTPeMyMiB QyHKLII: y = x—§x3.

T

[}
O0uuciIuTH j sin® xdx .
n

6

g -1 -2 4 -2
Po3p’s3aTi MaTpuuHe piBHSAHHSA: AX =B, 1€ 4 :[ ; IJ,B =[1 3 J

CxnacTy piBHSHHS IUIOLIMHY, IO TIPOXOJAMTH Yepe3 TouKy P{-2;-4;3} mapainensHo
MJIOIIUHI 2x -3y +4z-1=0.

10. 3HaiiTH 3aradbHUM po3B’ 30K piBHAHHA (1+x?)dy —(1+ y*)dx = 0.
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V. CTpyKTYypa OUiHIOBAHHS

[CIUT CKITama€eThes 3 MUCHMOBOI POOOTH.

[TucemoBa pobota BukoHyeTbes 90 xB. 1 Bkitoyae 10 3aBgaHb.

Kpwutepii o1liHKH BUKOHaHHS 3aBJaHb JOJATKOBOTO BCTYITHOTO ICIIUTY Ha 5-H Kypc
(baKkyJIbTeTy eJIeKTPOHIKH:

MakcumanbHa KibkicTs 6aniB — 100, BiANMOBIHO IIKana OLIHIOBAHHS 3araJbHHUX
pe3yJbTaTiB Oy/ie TaKo:

3arajibHa KUIbKICTE OasiB Orminka [Tincymox
95R <RD BigmiaHO
85R < RD <95R Jlyxe mobpe
75R < RD <0,85R Jobpe 3apaxoBaHO
65R <RD <75R 3aJ10BUIBHO
60R < RD <65R JlocTaTHBO
RD < 60R He3a10B116HO HesapaxoBano

I11kana oLiHIOBAHHS PE3VJILTATIB BUKOHAHHS KOXKHOro 3aBnaHus — 10 6aiis.

111kasa OLiIHFOBAHHS pe3YJIbTATIB BUKOHAHHS 3aBJ/IaHb:

Ominka 3a MHCBMOBY BIAMOBIAb BU3HAYAETHCS 3 ypaxyBaHHSM BiAMOBIZHOCTI
OCHOBHUM 1 JJOJJaTKOBHUM KpuTepisim. MakcumainbHa KiibKicTh — 10 6aniB. OuiHroBaHHSA
MMCBMOBOI BIATOBII 31HCHIOETHCS 3@ TAKOIO IIKAJIO0I0:

9 ... 10 6anis BipHa Ta BHuepnHa BIANOBIAb 3 yciMa HEOOXIIHHMHU PHCYHKaMH,
(dopMysiaMHy TOLIO.

7 ... 8 6aniB BinmoBine BipHa ane MICTMTh KUIbKa HE3HAYHUX IIOMHIIOK
(HETOYHICTh Y BHMKOHAHHI PHUCYHKIB, (OPMYJIIOBaHHI OCHOBHHX
MOHSITh TOILLO).

5 ... 6 6anis Binnosize BipHa, ajie HernmoBHa (BIJCYTHI HEOOXIJHI PHCYHKH,
¢dopmynH Tolo) a0 MICTHTE JAEKIJIbKa HECYTTEBUX IIOMUIIOK.

3... 4 6amB Biamnosiap HeMoBHA, MICTUTE CYTTEBI, ajle HEIPHUHIIUIIOBI TOMUJIKH.

1 ... 2 GaniB BianosiJib MiCTUTh NPUHUMIIOB] TOMUJIKH.

0 GauniB Bianosiap BiACYTHSI.

Po3poOHuKH nporpaMu:
JIOLIEHT g - Byuenko 10.I1.

" /_
JIOLIEHT 7%) = Janunesuyu O.I'.




