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BCTYII

[Iporpama HaB4YabHOT AUcHUILTIHY “Di3uKa” CKiIaieHa BiIOBIIHO 10 OCBITHBO-TIpOdeciitHol
IIporpamMu IMiJArOTOBKH Iepiioro (6akamaBpchbKOro) piBHs cremiaibHOCcTI: 122 KoM toTepHi HayKH;
123 Kowmrm’totepHa imxkenepis; 151 ABTromarusaiis Ta KOMI FOTEPHO-IHTETPOBaHI TEXHOJIOTI].

1. Onuc HAaBYAJIBHOI JUCHHUILTIHA

[IpenmeroM BHUBYEHHS HaBYaIbHOI AMCHUIUIIHU «Di3WKa» € TEOpeTHYHI OCHOBH (i3WKH,
OCHOBHI METOAM PO3B’sS3aHHSA 3amad  (i3UKM 3 BUKOPHCTaHHSAM OCHOBHUX METOJIB
IuQepeHIiaTbHOr0  Ta IHTErpajibHOTO  YWCIIEHHS, OCHOBHI METOAM  EKCIIEPUMEHTAIBLHOTO
JIOCJTIJDKEHHS XapaKTEPUCTUK MEXaHIYHOTO PYXY, €JICKTPUYHMX 1 MAarHITHUX TOJIIB Ta B 00JacTi
TEPMOJIMHAMIKH Ta MOJIEKYISIPHOT (Di3HKH.

1.1. Mera BuKiIagaHHs HaBYAJIbHOI JUCIIUAILIIHA

MeToro BUBYEHHS AUCLUILIIHYU moyArae y GopMyBaHHI y MailOyTHIX (axiBLiB (CrenianicTiB
Ta MaricTpiB) HAyKOBOTO (PI3MUHOTO CBITOTJIAZY HAa OCHOBI 3aCBOEHHS TEOPETHYHHX OCHOB
MEXaHiKH, eJIEKTPOMAarHeTH3My, KOJUBAaHb Ta XBHJIb, TEPMOJMHAMIKH Ta MOJEKYJSApHOI (i3uKw,
JESKUX YABIEHBb PO (i3UKY MIKPOCBITY, 3arajibHy Ta MPeAMETHY KOMIETEHTHICTD B rany3i (Gi3uku,
sika 0e3 NmepeOUIbIICHHS € MIITHOI OCHOBOIO O1IBIIIOCTI CHEMiabHUX HAYK Ta NUITXOM JJIS IOSBU Ta
3aCTOCYBaHHS HOBHX JIOCATHEHb HAyKOBO-TEXHIYHOTO MIPOTPECYy.

1.2. OcHOBHI 3aBaHHS BUBYECHHS JUCIAILIIHI

OCHOBHUMM 3aBJIaHHSI BUBUCHHSI AUCIUILIIHU € (DOPMYyBaHHS HAYKOBOT'O CBITOIIISY (haxiBIis
KOMIT' IOTEPHHX HayK Ha 0a3i: 3aCBOEHHS OCHOBHHMX YSBICHb Ta 3aKOHIB TPUPOAW, YMIiHHS
dbopMmymoBaTH Ta PO3B’S3yBaTH KOHKPETHI 3aJayi 3 pI3HUX pO3AUTB (Di3UKH, BUIBHO BOJOIITH
MaTeMaTHYHUM arapaTtoM, IO IIHPOKO 3aCTOCOBYETHCS B PI3HHUX po3Ainax (i3uku, yMiHHS
nepeopMyIIOBaTH 3aa4y Ta CIPOCTUTH MOJIEh, HEXTYIOUU (DaKTOpamH, sKi HE BiJIrpaloTh MepIii
poJi 1 MaJio BIUIMBAIOTh HAa TOBEIIHKY PO3TIISIYBaHOI CHCTEMH, 100 3HAWTH HE TUIBKU SIKiCHI
pe3yJIbTaTH, a OTPUMATH KUIBKICHUH OITUC SIBHII T TPOIIECIB.

1.3. KinbkicTs KpeauTiB - 8

1.4. 3aranibHa KUIbKIiCTh TOauH — 240

1.5. XapakTepucTrKa HaBYaJIbHO1 AUCITUTUTIHI
HopwmatuBHa / 3a Bubopom
Jenna dhopma HaBYaHHS ‘ Jlenna ¢hopma HaBYaHHS
Pix miaroroBku
1-i | 1-ii
Cemectp
1-it \ 2-it
Jlexii
32 ropn. \ 32 rogn.
[IpakTuyHi 3aHATTS
32 ropn. \ 32 rogn.
JlaGopaTopHi 3aHATTS
rOJI. \ roJl.
CamocriitHa po6oTa
56 rox. \ 56ron.

1.6. 3arutaHoBaHi pe3y/bTaTH HABYAHHS

3riiHO 3 BUMOTaMH OCBITHBO-IPOQECIHOT MPOrpaMu CTYACHTH MOBHMHHI JOCSATTH TaKUX
pe3ynbTaTiB HABUYAHHS:



3Hamu:
— 3aKOHU MEXaHIKH, eJICKTPOMArHeTU3MYy, TEPMOJAMHAMIKH Ta MOJIEKYJISIPHOI (Di3UKH;
— 3aKOHHU MIKPOCBITY;

— OCHOBHHUW MAaTeMAaTHYHHH amapar sK aHAJTITUIHOTO PO3TJsay 0a30BUX JIHIMHUX Ta HEMIHIHHUX
PIBHSHB, TaK 1 YUCIOBOTO MOJICTIOBAHHS,

éMimu’ 3aCTOCOBYBAaTH HAOyTI TEOpPETHYHI 3HAHHS JUIsl TIOCTAHOBKHU Ta PO3B’S3aHHS HE TUTBKU
MOJICJIBHMX 3a/1ad 1 mpoOsieM 3 0araThoX CIEHMiaIbHUX MPEIMETIB, BU3HAUYCHHS Ta BUMIPIOBaHHS
PI3HUX MapaMeTpiB, IHTEPIIPETYBATU CIIOCTEPEKEHI MPUPOIHI TA IITYYHI SBUIIA Ta MPOLECH, a, 10
OLTBII BaXKJIMBO, 3aCTOCOBYBATH HAOYTI 3HAHHS KOHKPETHUX >KUTTEBUX MpoOJIeM 1 3amad, 110
BHCYBae repen (haxiBieM npuposa.

2. TeMaTHYHHil JIAH HABYAJIBHOI JUCIHUILIIHA

Po3znin 1. 3acanvnoghizuuni yasnennsa ma 3akonu

HaitnpocTimi 00'ekTu-mMoz€eni, SKi BUKOPUCTOBYIOTHCSI B MEXaHilli: MaTepiajbHa TOYKa,
cucrema N MaTepiallbHUX TOYOK, aDCOIIOTHO TBEPE TiJIO, CYIIUTLHE CEPEIOBHIIIE.

Tema 1. Mamepianona mouka

Busnauenns 00’'ekTy, SKWil Ha3WBalOTh MarepiaibHOIO  Toukow. KiHeMaTuuHi
XapaKTEePUCTHKN Ta I1X 3arajbHi BU3HA4YeHHS. JIMHAMIYHI XapaKTepUCTUKH Ta IX 3arajibHi
Bu3HaueHHs. Di3uyHA BEIMUYMHOIO, KA ONUCYEThCS B MEXaHilll, 30BHIIIHA i Ha MaTepiaibHy
Touky. KoHKpeTH3yBaHHS KiHEMAaTHYHOI XapaKTEPUCTHKH MaTepiaibHOi TOYKH TpH ii pyci 3a
KPUBOJIIHIMHOIO TpaekTopiero. SIk BOHM MOB's3aHI 3 mapaMeTpaMu TpaekTopii. OCHOBHUII 3aKOH
muHamiku. [pyruii 3akoH HeloToHa, siky dopMy mpuiimae aias MaTepialbHOT TOUKH 3 MOCTIHHOIO
Macoxo.

Tema 2. Cucmemu mamepianbHUX mo4oK

3aranpHi 3aKOHU pyxy — 3akoHU 30epexeHHs. [IosCHeHHs, 0 TaKe PO3MIPHICTh Ta CUMETpis
HpOCTOpY Ta yacy. Buxo/sium 3 nux BiacTUBOCTEl oTouyrouoro BeecBity, siki MipH POCTOpPY Ta 4acy €
JUIi HAac JOUUIbHUMH. Bu3HaueHHs poOOTH CWiIM TpH JIIHIKHOMY NEpeMIillleHHl TOYKU i
NPUKIAJaHHS Ta npu oOepTanbHOMY pyci. [loreHmianeHi cunu. BusHaueHHs MOMEHTa CHUIIH, HOTo
¢13uuHuil ceHc. BBeneHHs 1i€1 XapaKTEpUCTHKU palioHaNIbHO. fIK BH3HA4Ya€TbCid Ta KOJIU €
JOLITbHUM BUKOPUCTaHHS MOMEHTY IMIYJbCY MaTepiaibHOI TOYKHM Ta CHCTEMHM MaTepialbHUX
TOYOK. Bu3HaueHHs KIHETWYHOI, MOTEHIIaJbHOI Ta MEXaHIYHOi €Heprii marepialbHOi TOYKU Ta
CHUCTEMH MaTepiajlbHUX TOYOK. 3araibHO(i3W4HI 3aKOHU 30€pEeKEHHS Ta SIKUMH BIACTUBOCTSIMHU
cumeTpii, 00ymMoBIIeHUH KOKHUM 3 HUX. Tpu Benukux 3akoHiB 30epeKeHHs.

Tema 3. Pensamusicmcoka mexanika (cneyianivna meopisa ¢ioHocrHocmi)

[TocTynatu cnerianpHOi Teopii BITHOCHOCTI. Sk HAMOUIBII HE3BUYHI HACHIIKH 3 HHX.
[TeperBopenns Jlopenus,ta ioro ¢iznynuii 3mict. Kopuctyrouncs neperBopeHHsM JlopeHiy,
3HAXOJUMO, K «CKOPOYYIOThCS» BIACTaHI Ta IHTEpPBAJIU yacy, 110 BUMIpPSHI B 1HEPIIaJIbHIN cUCTEMI
BIJUTIKY, SIKa PYXA€ThCS BIAHOCHO BUMIPIOBAHUX 00'€KTIB. B sIKOMY CEHC1 «CKOpOUYIOThCS» BiJCTaH1
Ta IHTEpBaJIM dYacy, BHUMIpSHI B IHEpUIaJbHIN cUCTEMI BIAJIKY, fKa pPYXaeTbCcs BIJTHOCHO
BUMIpIOBaHUX 00'€KTiB. 3aCTOCOBYIOUM IepeTBOpeHHs JlopeHis, HABOJMMO PENSTUBICTCHKUN 3aKOH
Jo71aBaHHs IBUJIKOCTeH. OCHOBHMIM 3aKOH JMHAMIKM B PENATUBICTCHKIN MeXaHilll, SIK MpH IbOMY
BHU3HAUYAETHCS IMITYJIbC YAaCTHHKHU. 3arajbHl BUIIAJKU IOB's3aHI MK cOOOIO €Heprii, maca Ta
IMIYJIbC YaCTUHKHU.

Po3aia 2. Dizuuni ocnoeu mexanixu

Tema 4. Abconomno meepoe mino

BusHnauenHsi 00’ekTa, 110 Ha3UBA€ETHCS «AOCOIIOTHO TBEpPJE TIIO». SIKEe CHpOILEHHS OMUCY PYXY
npu 1pbOMy jocsiraeTbes. OCHOBHUM 3aKOH AMHaMikd abcomoTHO TBepaoro Tina (ATT).
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Busnauenns nocrynanabHoro ta ooepransHoro pyxy ATT. SIkuil BUMIIsIT MalOTh 3aKOHH AMHAMIKA
ATT nns umx TumiB pyxy. BBenaeHHs sK0oi yMOBHOI TOUKM a00 SIKOTO YSBJICHHS [03BOJISIE
CIOPOCTUTH 3akoH mnocrtynagbHoro pyxy ATT. MaremaTtuuHe BU3HAUEHHS TaKOi TOYKM Ta
HOSICHEHHSI JOLIJIbHICTb Ta 3pyYHICTb ii BUKOPUCTAHHS.

Tema 5. 3akon ooepmanvnozo pyxy ATT

XapaKTepucTuKa J03BOJIIE CIPOCTUTH 3aKoH oOeprambHOro pyxy ATT. BusHaueHHs 1€l
XapaKTEPUCTHKHU Ta HaBeAiTh 3akoH obeptanbHOro pyxy ATT. OcobmuBocti pyxy ATT 3 oxniero
HEPYXOMOIO TOYKOIO, BIATIOBITHA TEOpEMA.

Crpormiennst Mmae Mmicie npu onuci odepranas ATT HaBKkoiO Hepyxomoi oci Horo cumerpii. Ska
BeIIMYMHA XapakTepu3ye iHepuiiHi BiactuBocTi ATT npu obepransHOMY pyci.

Bupa3 nmns xinernunoi eneprii ATT, mo obepraeTscsi HaBKOJO Hepyxomoi oci. Bupas s
3aranbHO1 KiHeTnuHOi eHeprii ATT.I1o npencrasisie co6oro ripockor. ki 0cOOIUBOCTI HOTO PYXYy.
OcHOBHE piBHSHHS TPOCKOIIA.

Po3nin 3. Enexmpomacnemusm

Tema 6. Ilocmiiine enekmpocmamuune noie y 6axKyymi

Bupa3z mis HanpyxeHocTi E Ta moTeHHianmy @ eleKTPOCTATUYHOTO IMOJISi TOYKOBOTO 3apsimy Q4
3B 30K MK HAIIPY>KEHICTIO €JIEKTPOCTATHYHOTO TIOJISl Ta TIOTSHIIaI0M.

BusHaunTH MHOTIK BCKTOpa KpiSB MMOBCPXHIO Ta 3aIlMCATH TEOPCMY Fayca'OCTpOl"paI[CBKOFO JJIA

BEKTOpA HANPYKEHOCTi €JeKTPOCTaTUYHOro Nojis E Ta Ha ocHoBi nmpkynauii sexropa E
JOBEIITh, 110 €JIEKTPOCTATUYHE I10JIe MOTEHIIIaJIbHE.

Tema 1. Ilpogionuku ma dienekmpuKu é e1eKmpoCmamuuHomy nojii
OO0uncneHHs! HaIPYKEHOCT] eIEKTPUYHOTO TOJIsl Y TOBEPXHI IPOBIHUKA Y BAKYyMI.

3HalTH MOTIK MOJIIPU30BAHOCTI KPi3h 3aMKHYTY TOBEPXHIO Ta 3B’s3aTH 1 3 aareOpaidyHoOI0 CyMOIO
3B’s3aHUX 3apAIB I [[i€X0 MOBEPXHEN. 3alMcaTd BU3HAYEHHS BEKTOPA €JIEKTPUYHOI IHAYKIiT D
Ta BKazaTu Teopemy ['ayca-OcTporpaacskoro it Hboro. MexoBi yMoBH s BeKTopiB E Ta D Ha
MeXI1 pO3/LTy IBOX JII€JIeKTPUKIB.

Tema 8. Enexmpoemnicmo. Enepzia enekmpocmamuyunozo nons

BuBecTtu BUpa3 A €MHOCTI IJIACKOTO KOHAEHcATOpa. BuBecT BUpa3 /i €MHOCTI HMIIIHAPHUYHOTO
KOHJeHcaTtopa. BuBectn Bupas [uisi €eMHOCTI cpepuyHOro KoHJeHcaTopa. BuBectu Bupas mis
eHeprii B3aeMOJil CHUCTEMH HEpPyXOMMX TOUYKOBHUX 3apsaiiB. BuBectu ¢opmyiny s 3araibHOT
€JIEKTPUYHOI €HEepPrii CUCTEMH 3 HETIEPEPBHUM PO3MOILIOM 3apsy.

VYkazaru (a kpalle BUBECTH Ha NMPUKJIAJI IJIACKOTO KOHJICHCATOpa) BUPA3 JUIsl CHEPTii 3apsaKeHOTO
KOHJICHCATOpa.

VYkazaru Gpopmyiy Uit 06’€MHOT TYCTUHH €HEeprii eeKTPOCTaTHYHOTO MOJIS.
Tema 9. ITocmitinuii enekmpuuHuil cmpym
Busectu 3axon Oma B qudepenuianbHii Gopmi. 3anucaru 3akoH Oma i AUITHKY KOJIa.

3anucatu npasuna Kipxroda ans posranyxkeHux koi. Otpumatd (GopMynH Ui MOTYKHOCTI
ctpymy P Ta TemnoBoi moryxuocti Q . 3ammcaru Bupas 1is mMTOMOI MOTYXKHOCTI CTpyMy P, ta
TIUTOMO] TETUTOBOT TIOTYKHOCTI Q,, .

Tema 10. HHocmiiine maznimmue noue. Maznemuku

3akon Bio-Casapa-Jlamiaca. BusHauuT BEKTOp MardiTHOI iHAyKIii B Ta 3ammcaTd HUPKYJISAIHIO
BeKTOpa B y BakyyMi (3aKOH 3arajbHOro CTpymy) Ta Teopemy Iayca-OcTporpaichbkoro s
BekTopa B . Bupas mia cuim Amnepa. 3B 30K MK LHUPKY/IAII€I0 BEKTOpa HAMArHIYEHOCTI Ta
CTPYMOM HaMarHiyeHocTi. BU3HAUMTH BEKTOP HANPYKEHOCTI MarHiTHOro 1ojs H Ta 3amucaru
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BUpa3 JJis 3B’SI3KY HOr0 MUPKYIALIL 3 3araJbHUM CTPyMOM. BH3HAUMTH yMOBU Ha MEXi PO3ALTY
JIBOX MarHeTHKIB. YKa3aTH 3B’ 30K MK MarHiTHOIO 1HAYKIIIEIO Ta HAMPY>KEHICTIO MarHITHOTO OIS
ISl MarHETHKIB, y IKMX J =yH .

Po3nin 4. Konueanns ma xeéui

Tema 11. Bracnui konueanns

Hpyruii 3akoH HpioToHa Juis MarepiadbHOI TOYKM, LIO 3aKpilJieHa Ha MPYXHUHI. PiBHSHHS
TapMOHIYHOT'O OCITWJISATOPA Ta 3HAUTH MOTO 3arajbHUN PO3B’S30K.

3HalTH MOTEHIIAJIbHY Ta KIHETUYHY €HEpPrii TapMOHIYHOTO OCHUIIATOPA.
Tema 12. 3amyxaroui konueanus

BuBeneHHs piBHSHHS pPyXy OCHMJISTOpA 3 ypaxXyBaHHSM 3aracaHds. 3alucaTd PIBHSHHS PYyXy
OCLMJIATOpA 3 3aracaHHsIM y KaHOHIYHOMY BUTIsAl. OTpuMaru 3arajdbHUN PO3B’SI30K PIBHSIHHS
ocumisitopa 3 3aracanHsMm. Il{o Take norapudMmiuHHMN JEKpPEMEHT 3aracaHHs, WOTO BHpa3.
BusHaunTu HOOPOTHICTH KOMUBAIBHOI CUCTEMH. 3amucatu (GopMyiy A eHeprii ocuuisTopa mpu
ciabkoMy 3aracaHHi ([ << @, ). 3HalIITh 3MIHY €HEprii OCHUIATOpA 32 Mepio.

Tema 13. Bumywieni konueanus

SIKi KOJIMBaHHS Ha3MBalOTh BUMYLICHUMH. 3anucatd AudepeHuianbHe PpIBHAHHSA, L0 OMNMCYE
KOJIMBAJPHUN TIpOLIEC B MEXaHIYHIM CHUCTeMi y BHIAAKY BHUMYIICHHX KOJHMBaHb. 3alucaTu
nudepeHianbHe piBHAHHS BiTHOCHO HANPYTW HA KOHJEHCATOPI, 110 OMKCY€E KOJMBAIBHUM IPOLIEC
y TOCJIIJOBHOMY €JIEKTPUYHOMY KOHTYpI, 110 Bkitoyae R, L ta C. Po3B’a3aHHs 1udepeHiaibHoro
PIBHSTHHS BiTHOCHO HANpyru Ha KOHJAEHCATOPI, IO ONUCY€E KOJMBAIBHUI MPOIEC Y MOCIIJOBHOMY
€JIGKTPUYHOMY KOHTYpI, 110 BKIto4ae R, L Ta C y cranomy pexumi aHaJIITUYHO Ta 3a J0IIOMOIOI0
BEKTOpHOI jaiarpamMu. Yu 3aBXI¥ BUHUKAIOTh KOJHMBAHHS B MEXaHIYHUX, CNEKTPUYHHX CHCTEMax
[IPU HAsBHOCTI BUMYILITYIOUHX 1.

Y yomy nossirae siBuie pe3oHancy. HamucaTu Bupas st pe30HaHCHOT 4acToTu. SIka posib a3oBUx
3CYBIB MpU BHUMYIICHHX KOJNUBaHHSAX. PoO3riasHyTH pe3oHaHCHI KpuBI Ta (a3o - YacTOTHI
XapaKTePUCTUKHU JICKTPHYHOTO KOHTYPY, SIKHW BKJIFOYAE TIOCTIIOBHO BBIMKHEHI enemMenTr R, L ta

C.
Tema 14. Xeuni ¢ npyscrnomy cepeoosuuyi

3anuIniTh pPiBHAHHSA IUIACKOT HE3racarodoi XBWIi, IO PO3MOBCIOMKYEThCA Y3I0BK oci X .
3anuiiTh pIBHSAHHS IUIACKOI 3aTyXar4oi XBHWJIL. 3alUIIITh PIBHSAHHS IJIACKOI He3racarovoi XBHIII B
TPUBMMIPHOMY BHIIQAKY. 3alULIiTh BU3HAU€HHsS (a30BOI IMIBUJIKOCTI XBWIII. 3amMILIITh 3B'S30K
JIOB)KMHHU XBWJI1 3 YaCTOTO0. SIKMif 3B'30K IIBUIKOCTI NOIIMPEHHS XBUJIl B IPYKHOMY CEpEIOBHIIII
31 HIUIBHICTIO cepesloBHIa Ta MoaysieM FOHra.

Busnaure IUIBHICT MOTOKY €Heprii, L0 NEPEeHOCUTHCS XBUJICIO 3a OJMHHULIO Yacy uepe3
HEePIEHINKYIISPHY 10 HAPSIMY MOIIMPEHHS XBUJIl KPi3b OJAMHUYHY IUIOMLY (BEKTOp YMOBA).

Po3oin 5. Enekmpomacnuimna inoyxkyis. Cmpym 3miugenns. Pienanna Maxceena.
Enekmpomacnimnui xeuni
Tema 51. Enekmpomaznimua inOyKyis
3aKoH eneKkTpoMarHiTHOI iHaykiii @apazes. BuBeniTs Bupa3 A iHIYKTUBHOCTI COJICHOIAA.

Otpumaiite popmyny Uil BIacHOi eHeprii cTpymy. Busenits dopmyny s 00’€MHOI T'yCTUHU
eHeprii MarHiTHOTO MOJIsl.

Tema 16. Pienuanns Maxceena

3anucatd BUpa3 JUIs TYCTHHM CTPyMY 3MIIEHHS 1 MOSCHITH Horo (i3MyHMM 3MicT. 3amucatu
piBHsHHA MakcBena B iHTerpajibHid Qopmi. 3anucatu piBHsAHHS MakcBena B nudepeHIianbHii
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dopmi. Ilpoanamizyiite Bupa3 mns cuiu JlopeHIs, Mo i€ Ha TOYKOBHN €JICKTPUYHUH 3aps B
EJICKTPUIHOMY 1 MAarHITHOMY TTOJISIX.

Tema 11. Enexmpomaznimni xeuni

BuseniTe 3 piBHSIHb MakcBena XBUJIEBE PIBHSHHS €JIEKTPOMArHiTHOTO MOJIS ISl BEKTOPIB EtaH .
[TosicHiTh 3MicT omepaTtopa Jlammaca, Bu3HauTe (a3oBy HIBUIKICTH €IEKTPOMArHITHOI XBHJII B
CepeloBUINl, IIBUJAKICTh CBITJa B Bakyymi. 3aluIliTh XBUJIbOBE PIBHSAHHS IS IUIACKO1
€JIEKTPOMArHiTHOT XBWJ, LI0 TOLIMPIOETbCA B3JOBXK OCI  (YaCTKOBUI BHUIIAQJOK 3arajibHOTO
piBHsHHS). BuBenite 38’530k Mk E Tta H y mumackiii xBumi. Otpumaiite BHpa3 maisi 00’ €MHOL
TYCTHHHM €HEprii eleKTPOMarHiTHOrO NoJs. 3amuiliTh BUpPa3 Uil TYCTHHH IIOTOKY €Heprii
€JICKTPOMArHiTHOrO TOJiA - BekTOop YMmoBa - IloiiHTmHra. HaBenmith 3B’SI30K MiX T'yCTHHOIO
iMIysbey P (TOOTO IMITYJIbCOM OJIMHUII 00’ €MY) Ta TYCTUHOO €HEPTil eeKTPOMArHITHOTO TTOJIS.

Po30in 6. Moaexkyaapna ¢hizuka ma mepmoounamika.

Tema 18. Pignannsa cmany ideanvnozo 2azy. Ilpoyecu

3anucaTd OCHOBHE PIBHSHHS MOJIGKYJSIPHO-KIHETHYHOI Teopili ras3iB. 3amucaTtd piBHSHHSA
Knaneiipona-MeHnneneeBa., Po3moain MoJeKyn idealbHOTO Tra3y B TOJI  TsOKIHHS — 3emn
(6bapomerpuuHa (opmyna). 3anucaTtd piBHSHHS CTaHy AJis pealbHOro ra3y (piBHsHHsS Ban - nep-
Basnbca raza).

Tema 19. Ilepwuii nouamox mepmoounamiku. Tennoemuicmeo

3anmcaty BHUpa3 IS BHYTPIIIHBOI €HEPrii OJHOTO0 MOJS 1J€aJbHOro rasy. 3amucaTé CIiBBiIHO-
IICHHS, 110 BIiANOBIZAa€ MEPUIOMY IMOYATKY TEPMOIMHAMIKHA, Ta OOTOBOPHUTH BHCHOBKH 3 HBOTO.

3anucatu BUpa3 AN poOOTH, IO 3AIMCHIOETHCS CHUCTEMOIO MpU 30UIbLICHHI 00’ €My Ha dv

Bu3HaunTH TEIUIOEMHICTH OJHOTO MOJSI Ta3y MpPH MOCTIHHOMY 00’eMi. BU3HAUNUTH TETIIOEMHICTD
OJTHOTO MOJIsSI Ta3y IpH NOCTIHHOMY THUCKY. 3amucaTy piBHSHHA Mailepa. SIkuil Burimsa mae
PIBHSTHHS 130T€pMIYHOTO TIporecy. SIKuii BUTIISAA Ma€ piBHSAHHS aAia0aTHYHOTO MPOLeCy. 3amucaTH

BUpAa3 JUIs pOOOTH IIPH 130TEPMIYHOMY PO3IIUpEeHH] Macu rasy MBig 06’emy V, 110 06’€MyV2 .

3anucatd BUpa3 sl pOOOTH MPH aaiadaTHYHOMY PO3IIUpeHHi macu rasy M Big 06’emy V, 10

06’emy V, . 3ammcaTn BEpa3 IS MOJISPHOT TEIIOEMHOCTI Ta3y MPH TOMITPOITHOMY MPOLECI.

Tema 20. /lpyzuit nouamox mepmoounamixu. Enmponis

Busnauntu koediuieHT KOpHCHOI Iii TermjaoBoi MamMHU. Bu3Hauutu koedilieHT KOpHCHOI il
(KKI) uuxny Kapno. 3anucatu koedilieHT KOPUCHOI [Iii 11€aIbHOT TeTTIOBOT MalliuHu. BuzHauntu

3MiHy eHTpomii AS S Macu pedoBuHM M , mHTOMA TeroeMHicTs sikoi C moctiitha, npu HarpiBauHi
BiJl TemmepaTypu T, 10 Temmneparypu T, . BusHaunTu 3MiHy eHTpormnii AS S npu 3MiHI arperaTHOro
CTaHy pPEYOBHHHM. 3amnucaTu BUpa3 JUIsl 3MIHU €HTPOIIi IIpH Mpolecax B ifeanbHux rasax. [Ipupicrt
eHtpornii cucremMu. OCHOBHE DPIBHSHHSA TEPMOAMHAMIKU A1 OOOPOTHUX MPOIECiB. 3B'A30K MiX
EHTPOIi€I0 Ta CTAaTUCTHYHOK Baror €2 : 3amuMcatd BMpa3 Uil €HTPOIIi iI€albHOrO Trasy B
PO3paxyHKy Ha OJIUH MOJIb.

Po3oin 7. Ocnoeu ¢izuxu mikpoceimy. Mikpocucmemu. Kopnyckynapuno-xeunvosuit oyanizm

Tema 21. Keanmoea npupooa e1eKmpomazHinHo20 6UnPOMIiHEeHHA

OCHOBHI 3aKOHHM Ta BJIACTUBOCTI TeIUIOBOro BuMpoMiHeHHS. PDoTtonHu. Pdotoedekt, raabMiBHE
peHTreHiBcbke Bunpominenss. Edexr Komnrona.

Tema 22. Xeunvo6i 61acmueocmi Mikpo4acmuHoK
Y 4oMy MONATal0Th XBUJIbOBI BIACTUBOCTI MiKpOoUacTHHOK. CIiBBiTHOIIEHHSI HEBU3HAYEHOCTEH.

Kgaziknacuuni moneni atoma. Enementu kBanToBoi Mexaniku. Piasuus [proainrepa.



3. CTpyKTYpa HABYAJILHOI M CUMILIIHI

Kinexicts roguua

JeHHa popma

Ha3Bu po3ainis i Tem

y TOMY YHCIIi

yCBOTO -
I il mab. | 1HI. c.p.
1 2 3 4 5 6 7
Po3aia 1. 3aranbHodizuyni yABIeHHS Ta 3aKOHU
Tema 1. MarepianpHa TO4YKa. 11 2 2 7
Tema 2. Cucremu MarepialbHUX TOYOK. 13 4 4 5
T.eMa 3. PeJI.ﬂTI/I.BiCTCBKa MeXaHiKa (crierianbHa Teopis 10 2 2 6
BigHOCHOCTI).ITiATOTOBKA /T0 KOHTPOJIBHOI pOOOTH.
Pazom 3a po3zoinom 1 34 8 8 18
Po3nin 2. @izu4Hi 0cCHOBM MexaHiku
Tema 4. A6comrotHo TBepae Tino.Iloctynaneauii pyx ATT. 10 2 2 6
Tema 5. 3aK9H obepranbHoro pyxy ATT.Ilinroroska no 13 4 4 5
KOHTPOJILHOT pO0OTH.
Pazom 3a po3dinom 2 23 6 6 11
Po3zain 3. EnexkTpoMarneTusm
Tewma 6. [TocriiiHe enekTpocTaTuyHe MoJe y BaKyyMi. 8 2 2 4
T§Ma 7. [IpoBiTHUKY Ta AIETEKTPUKHU B EICKTPOCTATHIHOMY ITOJI. 14 4 4 6
[TinroroBka 10 KOHTPOJIBEHOT POOOTH.
Tema 8.EnexkrpoemMuicTs. EHeprist eleKTpOCTaTUYHOTO MOJIL. 14 4 4 6
Tema 9.HO.CTiIZHHfI enexkTpuuHuii cTpyM.ITiAroTOBKa 10 KOHTPOIBHOT 15 4 4 7
pobotu. IliagroToBKa 10 KOHTPOJIBHOI POOOTH.
Tema 10.ITocriiine MarniTHe none. MarHeTHKH. 12 4 4 4
Paszom 3a po3dinom 3 63 18 | 18 27
Yevozo 200un 3a 1 cemecmp 120 32 | 32 56
Po3ain 4. KoauBaHHs Ta XBHJTI
Tema 11. BracHi KonuBaHHS. 8 2 2 4
Tema 12. 3aTyxarodi KOJMBaHHS. 7 2 2 3
Tema 13. Bumymieni konuBanHs.I1i;roToBKka 10 KOHTPOJILHOT 9 2 2 5
poboTH.
Tema 14. XBuiti B Ipy>KHOMY CEpPEOBHILL. 12 4 4 4
Pa3zom 3a po3dinom 4 36 10 | 10 16

Po3nin 5. EaexrpomarnitHa inaykuisi. Ctpym 3mimienns. PiBussnasa Makcsesa. EnexkTpomarsiThi xBuii

Tema 15. EnextpoMarsiTHa iHAYKIIisL. 13 4 4 5

Tema 16.PiBasaas MakcBena. [1iqroroBka 10 KOHTPOJIBHOI POOOTH. 14 4 4 6

Tewma 17 EnexTpoMarHiTHi XBHII. 12 4 4 4

Pa3zom 3a po3dinom 5 39 12 | 12 15

Po3ain 6. . Monekyasipua ¢isuka Ta TepMoIuHaMiKa

Tema 18.PiBHsHHS cTany ineanbHOro rasy. [Ipouecu. 9 2 2 5

Tc?Ma 19.1epiuii no4yaTox TEpMOAUHAMIKH. TeIIOEMHICTD. 8 2 2 4

ITiaroToBKa 10 KOHTPOJIBHOI POOOTH.

Tema 20. [Ipyruii mouatox TepMoguHaMiku. EHTpomist. 8 2 2 4

Pa3zom 3a po3dinom 6 25 6 6 13

Po3ain 7. OcnoBu ¢iznku Mikpocity. Mikpocucremu. KopnyckynsspHo-XBHIbOBHIA yanizm

Tema 21.KBaHTOBa NPUPOAA €IEKTPOMATHITHOTO BUIIPOMIHEHHSI. 10 2 2 6

Tema 22. XBHIBOBI BIaCTUBOCTI MiKpOYacTHHOK.ITiAroToBKa 10 10 2 2 6

KOHTPOJILHOT po0oTH.

Paszom 3a po3odinom 7 20 4 4 12
Yevozo zo0un 3a 2 cemecmp 120 32 | 32 56

Pazom 240 64 | 64 112




4. TeMH NPAKTHYHUX 3AHATH

Kinbkictb
Ne 3/m Hazpa temu
TOJIUH
1 MarepianpHa TOUYKA. 2
2 Cucremu MaTepiallbHUX TOYOK. 4
3 Penstusicrchka Mexanika (CrieriasibHa Teopist BiIHOCHOCT). 2
4 AobcomotHo TBepae Tino. [Toctymansumii pyx ATT. 2
5 3akoH obepTanpHOrO pyxy ATT. 4
6 [TocriiiHe enekTpocTaTHYHE MOJIE Y BAKyyMi. 2
7 [IpoBigHUKH Ta TIETCKTPUKH B €IEKTPOCTATUI-HOMY TIOJII. 4
8 EnextpoeMHicTh. EHeprist €1eKTpoCTaTUYHOTO TOJIA. 4
9 [TocTiitHuii eNeKTPUYHUI CTPYM. 4
10 | [ocriitHe MarHiTHE MMoJie. MarHeTHKHU. 4
11 | BnacHi KOJUBaHHS. 2
12 | 3aryxaroui KOJMBaHHS. 2
13 | BumymieHi KOJTUBaHHS. 2
14 XBUJli B IPYKHOMY CE€PEIOBHUIIII. 4
15 EnexkrpomarHniTHa 1HAYKIIS. 4
16 | PiBustaHs Makcsena. 4
17 | EnexTpoMaruiTHi XBHJI. 4
18 PiBHsiHHS cTany ineanbHOro rasy. [ponecu. 2
19 | Ilepummii moyaToK TepMOANHAMIKH. TEMIOEMHICTD. 2
20 | Hpyruii moyatok TepMoauHaMiku. EHTpormis. 2
21 | KanToBa npupoa eIeKTPOMArHiTHOrO BUITPOMIHCHHS. 2
22 | XBWIbOBI BIACTUBOCTI MIKPOYACTHHOK. 2
Pazom 64
5. 3aBaaHHA 1J151 CAMOCTiiHOT po6oTa
. o Kinbkictsb
Ne 3/m Bunau, 3micT camocTiitHOT po6oTu
TOJIUH
Posnin 1. Ooweghizuuni yasnennsa ma 3axonu (1 cemecmp)
Tema 1. Mamepianona mouka.
Busuumu meopemuyni ocHo8u ma uKoHamu 3a80aHHA.
1. laliTe BU3HaYCHHS 00’ €KTY, SKHI Ha3WBalOTh MaTEePiaJIbHOIO TOYKOIO.
2. Ilepeuncnits ii KiHEMaTHYHI XapaKTEPUCTUKHU Ta HABEAITh X 3arajbHi BU3HAUCHHS.
3. Tlepeuwncoith ii AMHAMIYHI XapaKTEPUCTUKHU Ta HABEMITh 1X 3arajibHi BU3HAUCHHS.
4. SIkoro (Gi3HMYHOIO BEJIMYMHOIO OMUCYETHCS B MEXaHIIl 30BHIIIHS Jisl HA MaTepiaabHy
TOUKy? 7
5. Sk KOHKPETU3YIOTHCS KiIHEMaTHYHI XapaKTepPUCTUKU MaTepiabHOI TOUKHU MpH i1 pyci
3a KPUBOIIIHIMHOIO TpaekTopicro? SIk BOHU MOB¢s13aHi 3 MapaMeTpaMH TPAEKTOPIi?
6. HaseniTh OCHOBHUI 3aKOH JUHAMIKH.
7. Sky ¢dopmy BiH (upyrumii 3akoH HeloToHa) npuiimMae ajis MmartepiajbHOI TOYKH 3

IIOCTIHO Macor?

Tema 2. Cucmemu mamepianpbHux mouok. 3a2anvii 3akonu pyxy — 3akonu 36epeicenns.
Buguumu meopemuyHi 0OCHO8U MA BUKOHAMU 3A60AHH5.

1.

[MosicHITh, MO Take PO3MIPHICTh Ta CHMETPis MPOCTOpPY Ta Yacy. Buxomsuwm 3 mux
BIIACTMBOCTEH OTOYyro4doro BcecBity, ski Mipu mpocTopy Ta dYacy € JJisi Hac
IOUUIBHUMH?

Haiite BH3HAYCHHSAWE POOOTH CHJIM TPH JIHIHHOMY NEpeMINICHHI TOYKH i
MPUKJIaaHHS Ta TIPU 00EPTATEHOMY PYyCi
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. AV Kinbkictb
Ne 3/m Buau, 3micT camocTiiiHOT po6OTH
TOOUH

3. SIxi cunu € noreHuianbHUMU?

4. Sk BU3HAUAETbCI MOMEHT CHIIM, SIKUM Horo ¢iznuynuii cernc? Konu BBeneHHS wi€l
XapaKTEPUCTUKHU PalliOHATHHO?

5. Sk BU3HAuUaeTbCA Ta KOJM € JONUIBHAM BHKOPHUCTaHHS MOMEHTa IMITyJIbCca
MaTepiaabHOI TOYKHU Ta CUCTEMH MaTepiadbHUX TOYOK?

6. /Jlaiire Bu3Ha4YeHHs KiHETHYHOI, IIOTEHLIAIIFHOT Ta MEXaHIYHOI eHeprii MaTepialbHOT
TOYKHU Ta CHCTEMHU MaTepiaIbHIX TOUOK.

7. Hasenith 3arayibHO]I3NYHI 3aKOHHM 30€peXEHHS Ta YKaXITh SKUMH BIACTHBOCTSIMH
CUMeTpii, 00yMOBJICHUH KOXKHUI 3 HUX.

8. Cdopmymoiite Tpu Bennkux 3akoHa 30epexeHHs, He 3a0yBal0Un BKa3aTH, IPH STKAX
YMOBAaX CIYITHWIA TOW YH IHIIHN 3 HUX.

Tema 3. Penamugicmcoka mexanika (Cneyianvna meopisa 6i0HOCHOCHI).
Busuumu meopemuum’ OCHO8U MA BUKOHAMU 3A60AHHA:

1. CdopmysmroiiTe mocTyaaTu creuiajibHOi Teopii BIAHOCHOCTI. ki HalOUIbII HE3BUYHI
HACJIJIKU 3 HUX?

2. Bamuurnite nepetBoperHs JlopeHns. Akuit oro GpizuaHUN 3MicT?

3. Kopuctyrouncs neperBopeHtsiM JIopeHIis, 3HaHIITh, IK «CKOPOYYIOTHCS» BiJICTaHi Ta
iHTepBaIM 4Yacy, IO BUMIpSHI B iHepLiaNbHill cucTeMi BiANIKy, SKa PyXaeTbcs
BIIHOCHO BHMipIOBaHUX 00’ €KTiB. [1iArOTOBKA 10 KOHTPOJIBHOT pOOOTH.

4. Po3¢sCHITB, B IKOMY CEHCI «CKOPOUYYIOTHCS» BIACTaHI Ta IHTEPBAJIN Yacy, BUMIPSHI B 6
iHepIiaabpHIN cUCTeMI BIATIKY, KA PyXaeThCs BITHOCHO BUMIPIOBAHUX 00 €KTIB.

5. 3actocoByroun IepeTBOpeHHs JIOpeHIs, HaBeAiTh PENATHBICTCHKHHA  3aKOH
OJaBaHHS IIBUIKOCTEH.

6. Slkuit BUIIISAL Mae OCHOBHHI 3aKOH AMHAMIKH B PEJIATHBICTCHKIH MexaHiui? Sk mpu
[LOMY BU3HAYAETHCS IMITYJIbC YACTHHKU?

7. Slx y 3aranbHOMy BMIAAKy IIOB’A3aHi MiXK COOOK €HEpris, Maca Ta IMITYIbC
YaCTUHKHU?

Po3ain 2. ®izu4Hi 0CHOBH MeXaHIKHU
Tema 4. Ab6conromno meepoe mino.
Busuumu meopemuuni ocHosu ma uKoHamu 3a860AHHSL:

1. BwusHauuTh 00’€KT, MO HA3UBAETHCS «AOCOIIOTHO TBEPE TLION. SIke crpoImeHHs
OITUCY PYXY IIPH BOMY JAOCSTAETHCS?

2. 3amucaTtd OCHOBHHMIA 3aKOH TWHAMIKK aOcomroTHO TBepAoro Tina (ATT).

3. JlaliTe BH3HA4YCHHS TOCTYMAaJIbHOTO Ta obeprambHOro pyxy ATT. Skwii BUTIAA 6
MaroTh 3aKoHM JuHaMiku ATT 11 1ux THITiB pyxy?

4. BseneHHs SKOi yMOBHOI TOYKH a00 SKOTO YSBIEHHS JO03BOJISIC CIIPOCTUTH 3aKOH
noctynanbHoro pyxy ATT? [laiite maremaTnyHe BU3HAYEHHS TaKoi TOYKUA Ta
MOSICHIT JAOIIBHICTD Ta 3pYYHICTD il BUKOPHUCTAHHS.

Tema 5. 3axon obepmanvrozo pyxy ATT.
Busuumu meopemuyni ocHo8u ma uKoHamu 3a80aHHA.

1. fxa xapakTepuUCTHKa JO3BOJISIE CIOPOCTHTH 3aKOH obepTambHOro pyxy ATT?
BusHauuTh 1I0 XapakTepUCTUKY Ta HaBediTh 3akoH oOepraibHOro pyxy ATT.
[TigroToBKa J0 KOHTPOILHOT pOOOTH.

2. Sxi ocobmuBocTi pyxy ATT 3 omHiero Hepyxomoro Toukor? CdhopmymonTe
BIJITIOBiTHY TEOPEMY.

3. Slke cmporieHHs Mae miciie pu omnuci ooepranas ATT HaBKoJIO HEPYXOMOT OCi HOTo
cumetpii? Slka BemmumHa Xapaktepusye iHepuiiiHi BiactuBocTi ATT mpum 5
obepraigpHOMY pyci?

4. 3anmcatu Bupa3 it KiHetnaHoi eHeprii ATT, mo o06epTaeTbesi HABKOJIO HEPYXOMOT
oci.

5. 3amucatu BUpa3 i 3arayibHOi KiHeTH4YHO1 eneprii ATT.

6. Illo npencrapmsie coboro ripockon? SIki ocobmuBocTi Horo pyxy? HaseiTh ocHOBHE

PIBHSHHS TipOCKOMA.

Po3zaia 3. EnekTpomarnerusm

Tema 6. ITocmitine enekmpocmamuune noie y 6axKyymi.
Buguumu meopemuuni ocnogu ma 6uKoHamu 3a80aHHSL.:

1.

Hagectu 3B’ 130K MIX Hapr)I(eHiCTIO CJICKTPOCTATUYHOT'O IIOJIA Ta HOTCHLIia.]'IOM.
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. AV Kinbkictb
Ne 3/m Buau, 3micT camocTiiiHOT po6OTH
TOJTUH
Tema 1. Ilpogionuku ma dienekmpuku 6 eJ1eKmpoCmamuiHoMy noi.
Busuumu meopemuuni ocHosu ma uKoHamu 3a860AaHHSL:
1. OO0YMCIUTH HAPYXKEHICTh JIEKTPUIHOTO IMOJIS Y TIOBEPXHI MPOBIIHAKA Y BAKYYMi.
[TigroToBKa 70 KOHTPOJIBHOT pOOOTH. 6
2. 3HaWTH MMOTIK MMOJIAPHU30BAHOCTI KPi3h 3aMKHYTY IMIOBEPXHIO Ta 3BA3aTH ii 3
anreOpaiuHOI0 CYMOIO 3B¢S3aHUX 3aPSIiB ITiJ] II€I0 TOBEPXHEIO.
Tema 8. Enekxmpoemuicmeo. Enepezin enekmpocmamuunozo nons.
Busuumu meopemuyni 0cCHO8U Ma BUKOHAMU 3A80AHHSA.
1. BuBectu BHpa3 Ul EMHOCTI ITACKOTO KOHJEHCATOPA.
2. BwuBecTs BHpa3 IS EMHOCTI UJIHAPHUYHOTO KOHICHCATOPA.
3. BuBecTr BHpa3 115 EMHOCTI CPEPUIHOTO KOHACHCATOPA.
4. BuectH Bupa3 A CHEPTii B3a€MOIi CHCTEMU HEPYXOMUX TOYKOBUX 3apsIiB.
5. Busectu popMyiy I 3araibHOT €IEKTPUIHOT €HEPTil CHCTEMH 3 HEellepePBHUM 6
PO3MOIIOM 3apsia.
6. VYkasaru (a kpaiie BUBECTH Ha IIPHKJIAJl) INTACKOT0 KOHJIEHCATOPBUPA3 JUIsl eHeprii
3apsHKEHOr0 KOHAEHCATOopa.
7. VYxazatu ¢popmyny s 00’ €MHOI TYCTHHH €HEpTii eNeKTPOCTATUIHOTO TTOJIS.
Tema 9. Ilocmitinuii enekmpuuHuil cmpym.
Busuumu meopemuuni ocHosu ma 6uKoHamu 3a80aHHSL.
1. Bugectu 3akoH Oma B qudepeHniagbHii Gopmi.
2. 3anucaru 3akoH OMa [yt AUIsTHKE KoJia. [TifroToBKa 10 KOHTPOJIBEHOT pOOOTH. 7
3. Bamucaru npaBmwia Kipxroda mis po3raryKeHuX KOJI.
Tema 10. Ilocmiiine maznimue none. Maznemuku.
Busuumu meopemuuni ocHosu ma uKoHamu 3a860AaHHSL:
1. 3anmcaru 3akoH bio-CaBapa-Jlamnaca.
2. 3amumcatu BHpa3 Ui CHIH AMIepa.
3. Vka3zaTH 3B’s130K MIXK [IUPKYJIAIIEI0 BEKTOPa HAMArHiYeHOCTi Ta CTPYMOM 4
HaMAarHiYeHOCTI.
4. BwusHauuTH YMOBH Ha MEXI1 PO3MiTY ABOX MarHETHKIB.
Yecvozo 2ooun 3a 1cemecmp 56
Po3nia 4. KosimBanHs Ta xBuJi (2 cemecTp)
Tema 11. Baacni konueannus.
Busuumu meopemuyni ocHo8u ma uKoHamu 3a80aHHA.
1. 3ammcaru qpyruii 3akoH HeroToHa A7 MaTepiaabHOT TOYKH, IO 3aKpiIuicHa Ha
MPY>KUHI.
2. 3amucatd piBHSHHS TAPMOHIYHOTO OCIIMIISATOpA Ta 3HAWTH HOTro 3araibHUM 4
PO3B’SI30K.
3. 3HalTH NOTEHUIATBHY Ta KIHETHYHY €HEepTii TApPMOHIYHOTO OCHIIIATOPA.
Tema 12. 3amyxaroui Konueanus.
Busuumu meopemuuni ocnHosu ma 6uKoHamu 3a60aHHSL.
1. BuBeniteh piBHSIHHS PyXy OCIHIIATOPA 3 YpaXyBaHHSIM 3aracaHHs.
2. 3anucatu piBHSHHS PyXY OCIMJISITOPA 3 3aracaHHsIM y KaHOHIYHOMY BUTJISI.
3. Ortpumatu 3araJibHUH po3B’sI30K PIBHSIHHS OCIIUJISITOPA 3 3aTracaHHsIM. 3
4. o Take Jorapu@MidHUI JEKPEMEHT 3aracaHHs, Horo BUpas?
5. BwusHaunTH JOOPOTHICTH KOJIMBAIBHOI CHCTEMH.
6. 3maiiiTh 3MiHy eHeprii ocumiATopa 3a mepiox.
Tema 13. Bumywieni konueanns.
Busuumu meopemuuni 0CHO8U ma UKOHAMU 3A80AHHSL:
1. Sxi koJMBaHHS Ha3WBAIOTh BUMYIIEHUMH? 3anmucaTu AudepeHiiaabHe piBHIHHS, 110
OITUCY€E KOJNMBAILHHUN TPOLIEC B MEXAHIYHIA CHCTEMI Y BUITAIKY BUMYILICHHX
KoJIMBaHb. [1iIroTOBKA 10 KOHTPOIBHOI pOOOTH.
2. 3amucatn audepeHIiadbHE DPIBHAHHS BiIHOCHO HAampyr'W Ha KOHJIEGHCATOpi, IO
OIMUCY€E KOJUBAIGHUHA MPOILEC Y MOCTIIOBHOMY €JICTPHYHOMY KOHTYpI, IO BKJIIOYAE 5

R,LTaC.

3. Posp’s3atm nudepeHilianbHe PiBHSHHS BIJHOCHO HAINPYTd Ha KOHJEHCATOPi, IO
OIMKCY€E KOJMBAJIBHHUN MPOIIEC Y MOCIIJOBHOMY €IETPHYHOMY KOHTYPI, 10 BKJIFOYAE
R, L ta C y cTamoMy pekuMi aHAJIITHYHO Ta 3a JTOIIOMOTOI0 BEKTOPHOT JliarpamH.
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. AV Kinbkictb
Ne 3/m Buau, 3micT camocTiiiHOT po6OTH
TOJTUH
4. Uwm 3aBXAM BHHUKAIOTH KOJNMBAaHHA B MEXaHIYHMX, ENIEKTPUYHUX CHCTEMax IpHU
HasIBHOCTI BUMYILIYIOUUX Aiii?
5. 'V yomy nossirae siBuIie pe3oHancy? Hamvcatu Bupa3 I1s pe30HaHCHOI YaCcTOTH.
6. Slka ponb (ha3oBUX 3CYBIB IIPH BUMYIIICHUX KOJMBAHHSX?
7. PosrnsgHbTe pe30HAaHCHI KpHBI Ta ()a30-4aCTOTHI XapaKTEPHCTHKH eNeKTPUYHOTO
KOHTYpa, SIKuil BKJIIOYA€ MOCTIIOBHO BBIMKHEHI esleMeHTH R, L Ta C.
Tema 14. Xeuni ¢ npyscrnomy cepeoosuui.
Busuumu meopemuuni ocHosu ma 6uKoHamu 3a80AaHHSL:
1. 3anumiTe piBHAHHS IUIACKOT 3aTyXar040i XBHJII.
2. 3anuuniTe piBHSIHHSA IUIACKOI HE3racarovol XBIJII B TPUBUMIPHOMY BHIIAJIKY.
3. 3amuunite BU3HAYCHHS (a30BOi IMIBHIKOCTI XBHUIIL.
4. 3anumiiTh 3B'I30K JOBXXHWHU XBWII 3[i3| 9aCTOTOFO.
5. SIxwuif 3B'130K MIBUAKOCTI MOMIMPEHHS XBUJI1 B MPYKHOMY CEpPEIOBHIII 31 IIBHICTIO 4
cepenosuia ta moaysieM FOura?
6. Bwu3HauTe NIUIBHICTH TIOTOKY €HEPTii, 0 TEPEHOCHUTHLCS XBHIICKO 33 OJWHUIO Yacy

4yepe3 MepHeHUKYISIpHY 10 HalpsAMy|HanpaBlieHH:| TOMMPEHHS|IOMNPEHHs| XBIITI
Kpi3b OAMHUYHY|IOOAMHOKUI| IIoIy (BEKTOp YMOBA).

Po3ain 5. EnexkrpomarniTHa inaykuisa. Ctpym 3mimennsi. PiBHsaas Maxkcseda.

EnekTpomMaruiTHi XBuuii.

Tema 15. EnekmpomaznHimua inoykuis.
Buguumu meopemuuni ocHogu ma uxoHamu 3a60aHHAL:

1. 3anumiTe 3aKOH eIeKTpoMarHiTHoOl iHAyKIii Dapajes.
2. Busenite BUpa3 I iHIYKTHBHOCTI COJICHOINA.

3. Ortpumaiite GpopMyIy AJsl BIaCHOI €HEprii CTpyMmy. 5
4. Busenits GpopMyry 11 06’ €MHOI TyCTHHH €HEPIii MATHITHOTO HOJISL.
Tema 16. Pienanna Makceena.
Busuumu meopemuuni ocnosu ma 6uKoHamu 3a60aHHSL:
1. 3anmcaty BUpa3 I TYCTUHU CTPYMY 3MIIIEHHS 1 MOSCHITH HOro (Di3MYHHIA 3MiCT.
2. 3amucatw piBHSHHA MakcBena B iHTerpanbHii ¢popmi. [TiaroroBka gm0 KOHTPOIBHOT
pobotu. 6
3. 3amnucartu piBHSHHSA MakcBena B JU(epeHIianbHIi (hopMi.
4. TIpoanamisyiite BUpa3 Juist cvutd JIOpeHIs, Mo Ji€ Ha TOYKOBUH SICKTPHYHHH 3apsiT B
CJIEKTPUYHOMY i MarHiTHOMY HOJISIX.
Tema 17. Enekmpomaznimui xeui.
Busuumu meopemuuni ocHosu ma 6uKoHamu 3a860aHHSL.
1. Otpumatite Bupa3 st 00’ €MHOI TYCTHHU €HEPTil eIeKTPOMArHITHOTO TTOJIS.
2. 3anumiite BEpa3 Ui TYCTHHU IIOTOKY €HEPTii eeKTPOMAarHiTHOTO TOJIS - BEKTOP
Ymoga-IloitHTHHrA. 4
3. HageniTh 3B'SI30K MK T'YCTHHOIO IMITyJIbCy (TOOTO iMITyJIECOM OAMHUIN 00¢EMY) Ta
T'YCTHHOIO €HEprii eJIeKTPOMArHiTHOTO TOJIS.
Po3ain 6. MoJsekyasipHa (isuka Ta TepMOAMHAMIKA
Tema 18. Pisnannsa cmany ioeanvnozo 2azy. Ilpouecu.
Busuumu meopemuyni ocHo8u ma uKoHamu 3a80aHHA.
1. 3ammcaté OCHOBHE PiBHSHHS MOJEKYISPHO-KIHETUYHOI TEOPii rasiB.
2. 3amucaru piBHssHHA KnaneiipoHa - MeHeneena.
3. Posmomin Momekyn ifeaimpHOro Tazy B Tomi TsDKiHHA 3emuti  (GapoMeTpHuHa 5
bopmyma).
4. 3anmcaTy piBHSHHS CTaHy AJIs peaJbHOTrO ra3y (piBHsAHH Ban — nep - Banbca rasa).
Tema 19. Ilepuwiuii nouamox mepmoounamixu. Tennoemuicme.
Busuumu meopemuuni 0cHO8U ma BUKOHAMU 3A80AHHSL:
1. 3ammcaru Bupa3 I BHYTPIIIHBOT €HEPTil 0JTHOTO MOJIS iJeaTbHOTO Tazy.
2. 3ammcatd CIHIBBIIHONICHHS, IO BiAIOBIAA€ MEPIIOMY ITOYATKy TEPMOTUHAMIKH, Ta
O6FOBOpI/ITI/I BUCHOBKH 3 HBOTI'O. 4

3. BU3HAYMTH TEMJIOEMHICTH OJTHOTO MOJIS Ta3y MPH MOCTIHHOMY 00’ €Mi.
4. BU3HAYHUTH TEIUIOEMHICTH OJHOTO MOJIS T'a3y MPH HOCTIHHOMY THCKY.
5. 3amnucartu piBHsHHSA Maiiepa.
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Kinekicts

Ne 3/m Buau, 3micT camocTiiiHOT po6OTH
rOIMH

6. Slkuii BUTTIST Mae PiBHSAHHS 130TEPMIYHOTO TIPOIIECY.

7. Slkuii BUTTISA Ma€ piBHSAHHS a1iabaTHYHOTO MPOLECY.

8. 3amucaru BHpa3 1 MOJSAPHOI TEIUIOEMHOCTI Ta3y MpPH IOJITPOITHOMY IPOIIECi.
[TinroToBKa 70 KOHTPOJIBHOI poOOTH

Tema 20. /Ipyeuii nouamok mepmoounamiku. Enmponis.
Buguumu meopemuuni 0cHo8U ma 8UKOHAMU 3A80AHHSL:

Bu3HaunTy koedilieHT KOPUCHOI Aii TEMI0BOI MAIIMHU.
Busnauntu koedinient kopucHoi aii (KKuuxmy KapHo).
3anucaTi KoeilieHT KOPUCHOT i1 11eaTbHOT TETUIOBOT MAIIMHU.
BusnauuTu 3mMiHy eHTpomnii DS npu 3MiHI arperatHoro CTaHy pe4oBHUHH. 4
3anucatu BUpa3 Uil 3MIHUM €HTpPOMIi IIpU Mpolecax B iieabHUX rasax.
[IpupicT eHTpomii cUCTEMH.

OcCHOBHE pPiBHSHHS TEPMOJUHAMIKH JUII 00OPOTHUX MPOIIECIB.

3anucatu BUpa3 Ui €HTPOIIIi i1eabHOI0 Ta3y B PO3PaXyHKY Ha OJMH MOJIb.

NG~ WNE

Po3nin 7. OcHoBn ¢iznkn mikpocsiTy. Mikpocucremu. KopnyckyasipHO-XBHJIBOBH KyatizM

Tema 21. Keanmoea npupooa eneKkmpomazHimHoz20 6UNPOMIHEeHHS.
Busuumu meopemuuni ocHou ma uKoHamu 3a60aHHSL:

1. OcHOBHI 3aKOHH Ta BIACTUBOCTI TEIJIOBOTO BUITPOMiHEHHS.
2. ®otonu. ®oroedeKT, rabMiBHE pEHTTEHIBChKE BUIIPOMIHEHHS. 6
3. Edexr KomnToHa.

Tema 22. Xeunvosi e1acmusocmi Mikpo4acmuHoK.
Busuyumu meopemuuni ocnoeu ma suxonamu 3a80aHHA.

1. ¥V 4oMy noJsTaroTh XBHJIHOBI BIACTHBOCTI MIKPOYACTHHOK.
2. ChiBBiJHOIIEHHS HEBU3HAYEHOCTEMN. 6
3. Ksaziknacuuni mojaeni aroma. [1iAroToBKa 10 KOHTPOIBHOT POOOTH.

4. EnemenTn kBaHOBOI MexaHiku. PiBusHHs Llproainrepa.

Ycvozo 2o0un 3a 2 cemecmp 56

Pazom 112

JIexuiifHi Ta MpaKTUYHI 3aHATTS 3 HABUAIBHOI JUCLUIUIIHU MPOBOAATHCSA 3 KOMIUIEKCHUM
3aCTOCYBAHHSIM TE€XHIYHHX 3ac00IB HaBYaHHS, 30KpeMa 3a JJOTIOMOTO0 KOMI'IOTEpPHUX 3aco0iB
BiJICOBIJIOOpaKeHHs. 3aHATTA 3a0€3MeUyl0ThCsl HaBYaIbHUMHU Ta HAOUHUMHU OCIOHMKaMHU.

3 MeTO MNOINIMONIEHHS BUBYEHHS JMCLUMIUIIHM Ha HAOyTTs HaBMYOK 1 BMIHb CaMOCTIHHOL
po6OTH 3 MpoBe/IeHHs KBali(piKOBAaHUX PO3pPAaxXyHKIB, aHANi3y Ta OOIPYHTYBAaHHS BHCHOBKIB IiJ
Yyac BUBYEHHS JUCIUIUIIHU CTYJEHTH BUKOHYIOTH JOMAIIHI Ta 1HIMBIyalbH1 3aBAAHHS, [0 BCIM
BHUBUYYBaHUM TeMaM. llepenik TeMm Juisl JOMAalIHIX 3aB/JaHb CHIBHAJA€ 3 IUIAHAMH MPAKTUYHUX
3aBJlaHb Y pOOOYNX HaBYAIBHHX MPOrpamMax.

6. InguBinyanbHi 3aB1aHHSA

KonTponbna podota 'y 1 cemectpi
KonTtponsHa pobota y 2 cemecTpi

7. MeToau KOHTPOJII0

KoHTpomnb 3aCBOEHHS HABUAIBHOTO MaTepiayly 3JIHCHIOETHCS MUISIXOM: HOTOYHOI'O KOHTPOJIIO
Ha NMPAKTHYHUX 3aHATTSIX, BAKOHAHHS JOMAIITHIX 3aBJIaHb, IEPEBIPKHA KOHTPOIHHUX 3aB/IaHb.

[TincymKoBHI KOHTPOJIb 3HaHb y | cemecTpi — 3aliK y MUCbMOBIH (opmi.

[TincyMKOBUI KOHTPOJIb 3HaHb Y 2 CEMECTPI — €K3aMeH y MUCHbMOBIH (opMi.
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Cemectp 1
[ToTouHMIT KOHTPOJIH Ta CAMOCTiliHa poOoTa
KoHntposbna
Pozgin | Po3min | Po3min pobora, InauBigyansue | Pasom 3ang<013a Cyma
1 2 3 nepejibatena 3aBIaHHI pobota
HaBYAJIbHUM
TJTAHOM
10 20 20 10 60 40 100
Cemectp 2
[ToTouHMIT KOHTPOJIH Ta CAMOCTiliHa poOOTa
Kontposbna
Posnin | Posain | Po3ain | Posain pobora, Ingusinyansue | Pasom | Exzamen | Cyma
4 5 6 7 nepenbascia 3aBJIaHHs
HaBYAJIbHUM
TUTAHOM
10 15 15 10 10 60 40 100
Kpurepii noro4Hoi ouiHku 3HaHb CTY/A€HTIB
(mpakTHYHMX, JJa0OPATOPHUX POOIT)
KinbkicTs K o .
Gauin puTepii oiHKu
YacTkoBO Ta MOBEPXOBO BOJIOJII€ HABYAIILHUM MaTepiajioM, HE Mae abo Mae Tyxe
0-9 ci1a0Ki HaBUYKU POOOTH 3 OCBOEHHUM MaTepiaioM, HE B 3MO31 BUKOHATH OUIBIIICTH
MPAKTUYHUX 3aBJaHb.
CraBuTHCS 32 TOBHE 3aCBOEHHS MPOTPAMHOT0 MaTepialy Ta HasiBHE
BMIHHS OpIEHTYBaTHCS B HbOMY, YCBIJOMJIEHE 3aCTOCYBaHHSA 3HaHb s
pO3B’sI3yBaHHS NpPAaKTUYHUX 3ajad; BIANOBAbL MOXe OyTHM HENOBHAa B
10-14 HENPUHIIUIIOBOMY BiJHOIIEHHI, BCi MPHUHIMIIOBO BAaKJIMBI MOMEHTH BHCBITIIEHI
MOBHO, TPAaKTHYHE 3aBJaHHS BUKOHAHE B I[IJIOMY MPAaBWIBHO, aje TPU HOTO
BUKOHAHHI IPUITYCKAIOTHCS OKPEMi MTOMHUIIKH.
JlocTaTHRO NMOBHO 200 MOBHICTIO BOJIO/II€ HABYAJIbHUM MaTepiajioM, CTYyJEHT
1520 BUTBHO BOJ'IO',[[iG' BI/IB‘IGHHM’OGC}IFOM MaTc?piany, 3acTOCOBYe noro .
Ha MPAKTHII, BITFHO PO3B’sA3y€e BIIPABH 1 33/a4i Y CTAaHJAAPTHUX CHTYAIIisX, TTOKa3aB
BMIHHS NIPAIIOBaTH CAMOCTIHHO.
Kpurepii norouHoi ouiHk1 3HaHb CTY/JA€HTIB
(koHTpOJIBLHA P06OTA, KPOK OLiHIOBaHHS 2 6aJia)
KinbkicTs K o .
Ganin puTepii oiHKu
2 CryneHT neMoHCTpye (parMeHTapHi 3HAHHSA TIPU HE3HATHOMY 3arajlbHOMY ix o0cs3i
(MeHTIIe TOJIOBUHU HABYAJILHOTO MaTepiaiy).
CTyneHT neMOHCTpYe, 3Ha4YHY (OiIbIlle TTOJOBHHH) YaCTUHY HABYAIILHOTO MaTrepiany
4 MOJK€ BIJITBOPUTH PEIPOJYKTUBHO; MOXE BHUKJIa/Jada BUKOHATH IMPOCTE HABYAIIbHE
3aBJIaHHS; Ma€ eIeMEHTAapHI, HECTIIKI HABUYKU HEOOX1/IH1 JJIs1 BUKOHAHHS 3aBJaHb.
CTyneHT AEeMOHCTpye BUBUYEHHMIl Marepian y CTaHAAPTHUX CUTYaLISX; IMOSICHIOE
6 OCHOBHI TpOLIeCH, 110 BiOYBaIOThCSA MiA Yac poboTH iHPOpMALiHOI cUCTeMH Ta

HaBYaJIbHI 3aBIaHHA.

HaBOJUTH BJIACHI MPUKJIAN HA MiITBEPHKCHHS JEIKNX TBEPKEHb; BMi€ BUKOHYBATH
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KinbkicTh

oauiB Kpurepii oninkn

CTyaeHT NeMOHCTPY€E MIIHI 3HAHHS, CAMOCTIHHO BU3HAYa€ MPOMDKHI Il BJIACHOT
HABYAJIbHOI JiSUTBHOCTI, OLIHIOE HOBI (DaKTH, SIBUINA; BMIE CAMOCTIHHO 3HAXOJHUTH
8 JIOJTaTKOB1 BIJOMOCTI Ta BHKOPHUCTOBYE iX JUIsl peaiizailii MOCTaBICHUX TEpel HUM
HaBYAJIBHUX IIUJIEH, Cy/pKeHHs Horo (i1) J0oriuHi 1 10cTaTHHO OOTPYHTOBAHI; Ma€ MEBHI
HaBHYKH YIIPaBIiHHA 1HPOPMAIIHHO CHCTEMOIO.

CTyneHT OeMOHCTpY€ CTiHKi CHCTEMHI 3HaHHA Ta MPOAYKTHBHO iX BHKOPHCTOBYE;
BMi€ BUJIbHO BUKOPHCTOBYBATH HOB1 1H(pOpMAIliiiHI TEXHOJOTIi JJIs IOMOBHEHHS
BJIACHUX 3HaHb Ta pO3B’SI3yBaHHS 3a/a4y; Ma€ CTIMKI HAaBUYKH YIPaBIiHHSA
iH(OpMaITIHHOI CUCTEMOIO Y HECTAaHAAPTHUX CUTYAIIIsX.

10

Kpurepii miicyMmKkoBoi OUiHKH 3HAHb CTY/I€HTIB
(3aJik, ek3aMeH)

3aik CKIIAQAaeThes 3 TPhOX MUTaHb (MEpIle MUTAHHA OLIHIOEThCA 15 6amniB, Apyre NUTaHHS
10 GauiB, Tpete nuTaHHs 15 Gaiis ).

dopma ckiTajaHHs eK3aMeHY — MMChMOBa po0OOTa.

KinpkicTh OaniB, SIKy MO>Ke OTpUMaTH cTyneHT — 40 Gatis.

Ex3ameH ckiagaeTbcs 3 TPhOX MUTaHb (TEpIIe NMUTAHHS OLIHIOETBCS 15 Oaii, apyre
nutanus 10 GaniB, Tpere nutaHHs 15 Gaiis ).

dopma ckiaaHHs eK3aMeHy — ITMChMOBA poOoTa.

KinpkicTh OaniB, SIKy MO>Ke OTpUMaTH cTyneHT — 40 Oatis.

KpuTepii miicyMKoBoi OLiHKYM 3HAHB CTY/JAEHTIB
(oaHe TeopeTHYHE NUTAHHS €K3aMEeHAUIHOr0 0ij1eTy, KPOK OLiHIOBAHHSA 2 0a/1H)

Ominka B
- IlosicHeHHs
Oanmax
TeopeTuuHuit 3MICT KypCy OCBOEHHH LIJIKOM, HEOOX1/1HI MPAKTUYHI HABUYKH pOOOTH 3
10 OCBOEHMM MarepiajJoM c(opMoBaHi, BCl HaBYaJbHI 3aBIaHHs, SIKI TepeadayeHi

pOTrpaMol0 HaBUYaHHs BUKOHAHI B MOBHOMY 00cCs31, BiIMiHHA poOoTa 63 mMoMHIIOK abo
3 OJIHIEK0 HE3HAYHOK MOMUJIKOIO.

TeopeTHuHU 3MICT KypCy OCBOEHUH IIIKOM, MMPAKTUYHI HABUYKH POOOTH 3 OCBOEHUM
MaTtepiaioM B OCHOBHOMY c¢OpMOBaHi, BCl HaBuUajbHI 3aBIaHHs, SKI mepeadayeHi
8 MpOrpaMol0 HaBYaHHS BUKOHAHI, SKICTh BHUKOHAHHS OJHOTO 3 HUX HE OILIHEHO
MIHIMQJIBHUM YHCJIOM OaiiB, JESIKl BUIW 3aBJaHb BHUKOHAaHI 3 MOMMJIKamMH, poOoTa 3
JIeKIIbKOMa He3HAYHUMHM IIOMHUIJIKAMH, 200 3 OJIHIEI0 — JBOMA 3HAYHUMH ITOMUJIKAMU.

TeopeTnuHuid 3MICT KypCy OCBOEHUW HE TMOBHICTIO, ajieé MPOTAaJIMHU HE HOCSTH
ICTOTHOT'O XapakTepy, HEOOX1/JHI MPAaKTU4YHI HABUYKU POOOTH 3 OCBOEHUM MaTepiajioMm
6 B OCHOBHOMY C(OpMOBaHI, OUIBLIICTh IEpel0ayeHuX MpOrpaMor0 HaBYaHHS
HaBYAJIbHUX 3aB/laHb BHKOHAHO, /€Ki 3 BHUKOHAHUX 3aBJlaHb, MICTATh IOMMIIKH,
poboTa 3 TphOMa 3HAYHUMH TTOMUJIKAMH

TeopeTnuHU 3MICT KypCy YacTKOBO OCBO€HO (MEHIIE TMOJIOBUHU HABYAIBLHOTO
Martepiany), HeoOXiTHI MPaKTHYHI HAaBUYKH POOOTH HE CPOpPMOBaHI, BCI BHKOHaHI
4 HABYAllbHI 3aBIAHHS MICTITh TPyOl MOMMIKH, JTOJaTKOBAa CaMOCTiiHA poOoTa Haf
MaTepiaJloM Kypcy HE TMpUBEAC JO 3HAYMMOIO ITiJIBUINCHHS SKOCTI BUKOHAHHS
HaBYaJbHUX 3aBIaHb.

TeopeTnuHui 3MICT KypCy HE OCBO€HO, HEOOXiJIHI MPakTHUYHI HABUYKH POOOTH He
2 chopMoBaHi, BCl BHUKOHAHI HaBYaJIbHI 3aBJaHHS MICTSATh MOMUJIKH, NMUTAHHS, IO
notpe0ye MOBHOI MEepepoOKH.
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Kpurepii miicyMmKkoBoi OUiHKH 3HAHb CTY/I€HTIB
(onHe MpaKTHYHe MUTAHHA eK3aMeHalliliHOro 0ieTy, KPOK OLiHIOBaHHA 3 0aJIN)

OrmiHka B
ITosicHeHHs
Oanax
TeopeTnyHUi 3MICT KypCy OCBOEHHH ITIJIKOM, HEOOX1THI MPAKTHUYHI HABUYKHA POOOTH 3
15 OCBOEHUM MarepiaioM c(hOpMOBaHi, BCi HaBYalbHI 3aBIaHHsI, SKi mependadeHi

IIPOrpamMor0 HaBYaHHS BUKOHAHI B IOBHOMY 00Cs31, BiIMiHHA poOoTa 63 MOMUIOK abo
3 O/IHI€I0 HE3HAYHOIO TOMMUJIKOIO.

TeopeTH4HUI 3MICT KypCy OCBOEHUH IIIJIKOM, MPAKTHYHI HABUYKH POOOTH 3 OCBOEHUM
MaTepiaJoM B OCHOBHOMY c(OpMOBaHi, BCi HaBUaJIbHI 3aBIaHHs, SKi mependadeHi
12 MIpOrpamMor0 HaBYaHHS BUKOHAHI, SKICTh BHKOHAHHS >KOJHOTO 3 HUX HE OIIIHEHO
MiHIMaJIbHUM YHUCIIOM OaliB, JCsKi BUAM 3aBJaHb BUKOHAHI 3 MOMIJIKaMH, poOoTa 3
JICK1JIbKOMa He3HAYHHMHU TIOMUJIKaAMH, 200 3 OJIHI€I0 — IBOMA 3HAYHUMH ITOMHITKAMH.

TeopeTnyHnii 3MICT Kypcy OCBOEHHMH HE MOBHICTIO, aje IpPOTAIMHH HE HOCAThH
ICTOTHOTO XapakTepy, HEOOXiHI MPAKTUYHI HABUYKH POOOTH 3 OCBOEHUM MaTepiaioM
9 B OCHOBHOMY c(opMoBaHi, OUIBIIICTh MepeadadYeHux NPOTrPaMoOr0 HaBYAHHS
HaBYAJIPHUX 3aBJaHb BHKOHAHO, JEAKI 3 BHKOHAHUX 3aBJaHb, MICTATh MOMHIIKH,
po6oTa 3 TppOMa 3HAYHUMH ITOMHIIKaMHU

TeopeTHuHUi 3MICT KypCy YacTKOBO OCBO€HO (MEHIIE TIOJOBUHU HAaBYAIBHOTO
MaTepiany), HeoOXilHI MPaKTUYHI HABHUUKH POOOTH HE c(OpMOBaHi, BCi BUKOHAHI
6 HaBYaJIbHI 3aBJaHHS MICTATH IpyOi MOMMJIKH, OJATKOBAa caMOCTiiiHa po0OoTa Hax
MarepiaioM Kypcy HE MpHBEIEC N0 3HAYUMOIO IiJBHIICHHS SIKOCTI BHKOHAHHS
HaBYAIbHUX 3aB/IaHb.

TeopeTnuHuil 3MICT KypCy HE OCBO€HO, HEOOXiJHI MPAKTHUHI HAaBUYKH POOOTH HE
3 chopMOBaHi, BCi BHUKOHAHI HaBYaJIbHI 3aBJAaHHS MICTSATh TOMUJIKH, IMHATAHHS, IO
noTpedye MOBHOT MepepoOKH.

IIIkxaxa omiHIOBaHHA

OriHka
Cywma OauiB 3a BCi BUIM HABYAIHHOI AisITBHOCTI . } [T ABODIBHEBOT
MPOTATOM CEMECTPY JUTSl YOTUPHUPIBHEBOI KA
LIKAIH OLIIHIOBAHHSA .
OLIIHIOBAaHHSA
90 - 100 BIIMIHHO
70-89 nobpe 3apaxoBaHO
50-69 3aJ0BIJIBHO
1-49 HE3aJI0BUTLHO HE 3apax0oBaHO
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