MIHICTEPCTBO OCBITHU I HAYKH VPATHU
YMAHCBKHH HAITIOHAJIbHUM VHIBEPCUTET CAJIIBHUL[TBA

Kacenpa reonesii, kaprorpadii i kanactpy
“3ATBEP/UKYIO”
I, T OCBITHBOI POrpaMu
» W/b— M.B. lemsaxin

« g &%&aw 2023p.

POBOYA ITPOI'PAMA HABYAJIBHOI JUCLIUTLIIHA

“EjieKTpoHHI reoe3nyuni npuaaam

(mudp i Hasa HaBuANLHOI ,zmcuunniﬂn)

OcBiTHiii cTyminb: Monomumii Gakanasp

I'any3s 3HaHb: 19 Apxitekrypa Ta GymiBHHIITBO
CnenianbHicTb: 193 T"eonesis Ta 3emaeycTpiii
OcsiTHst nporpama: I"eonesis Ta 3emneycrpiii
Pakyabrer: JIICOBOTO i €a/I0BO-NIAPKOBOrO rOCHOIAPCTBA

Ymanb — 2023 p.



PoGoua nporpama nasuanbhoi Aucuumiiny “EnekTponni reonesmumi npunangu” ans
3000yBayiB BMINOI OCBiTH cneniambHocti | 193 «[eonesin ta 3EMIIEYCTPii» - YMaHs:
Ymanceknit HYC, 2023, - 10 ¢.

Pospobunku: Viosenko Ipuna Onexcaunapiua K.€.H., nouent kadempu reomesii,

Kaprorpadii
L[ Saed-7 Ynosenxko 1.0,

PoGoua nporpama 3aTBEP/DKCHA Ha 3acifanni kadeapu reozesii, kapTorpadii i kagactpy

[Tporokon Big “01” BepecHs 2023 poky Ne |

3asinyBau kadepn . (_Kucemsos [0.0. )
/ (miammc) (TrpizBume Ta IHiianm)

-
¢

017 Bepecus 2023 poky

CxBaneHo  meTommunO0 KOMICI€H0 daxynerery  “Jlicope i CaJ0BO-I1aPKOBE

rocnoaapereo”

[IpoTokon Bix “05” BepecHs 2023 poky Ne 1

“05” Bepecns 2023 poky T'onosa - ///,// (_emsakin M.B. )

p— . . P Iy
(miamuc) (pizeume Ta IHILIaTH)

© YHYC, 2023 pik
© Vnosenko, 2023 pik



Onuc HABYAJIBLHOI JMCIUILIIHYA

«EJeKTpoHHI reoe3uyHi MpUIaan»
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2. MeTa Ta 3aBIaHHS HABYAJILHOI AU CHUTLIIHH

MeTo10 BUKJIQAaHHS TUCHUIUTIHA «EJEKTPOHHI reoJie3udHi MPUIAAn» € OJepKaHHs 0a30BHX
3HaHb TIO0 KOMIUIEKCY (iI3MYHMUX SIBHII 1 TPOIECIB, SKI JIEKAaThb B OCHOBI POOOTH TEOJE3MYHUX
SJIICKTPOHHUX MPHUIIAIIB 1 00UMCITIOBATHHOI TEXHIKH.

3aBaaHHAM Kypcy € (GOpMYBaHHS Y CTyIEHTa TEOPETUYHOI Ta MPAKTUYHOI MiATOTOBKHU JUISI
poOOTH 3 EJEKTPOHHUMH TEOJC3UYHUMH MpPUJIalaMH, II0 BHKOPHCTOBYIOTHCS TNPH BHU3HAYCHHI
KOOPJIMHAT 1 BUCOT TOYOK 3€MHOI MOBEPXHI, a TAKOXK IHIINX 1H)KEHEPHO-TEOJIC3UNYHUX 1 KaJIacTPOBUX
poboTax.

VY pe3ynbTari BUBYCHHS HABYAIBHOT TUCIMILIIHY CTYJCHT TIOBUHEH

3HATH:
®  (hi3uyHI ABHUIIA Ta TPOIECH MOKIAZACHI B OCHOBY POOOTH €JIEKTPOHHHUX T'€OAC3UYHUX MPUIIAIIB;
®  BJACTUBOCTI ONTUYHUX JIETATCH Ta CUCTEM 30POBHUX TPYO €NEKTPOHHHUX I'€0Ie3NIHUX MPHIIA/IIB;
®  [OpAJ0K BUKOHAHHS BUMIPIOBaHHS KYTIB Ta JOBXKUH 32 JOIOMOIOI0 €JIEKTPOHHUX I€0Je3UYHUX
MIPUIIAIIB;
® opranizamilo 3 MIATOTOBKM Ta poOoTu 3 mpoBeneHHs GPS-pumiproBaHHS Ta iX MOAAJIBIIOT
00poOKH.
BMITH:

®  OpraHi3oByBaTH BUKOHAHHS T'€0JIC3NYHHUX 3HIMAHb BUKOPHUCTOBYIOUHM €JIEKTPOHHI T'€0JIe3WYHI
npusIaLy;
® BUKOHYBaTH OOpOOKYy OJIEpKaHMX pE3yJbTaTiB BHUMIPIOBaHb, a TaKOX IX MOJAIBIIOTO
3aCTOCYBaHHS;
®  pOo3pOOJIATH MPOEKT MAHOYTHHOTO T'EOIC3UIHOTO 3HIMAHHS,
® kBaiikoBaHO PO3B’sI3yBaTH I'eOJIE3NYHI 33/1a4il Ta BUKOHYBATH KOHTPOJIb 32 BUKOHAHHSIM iX
pillieHb BUKOPUCTOBYIOUH €JIEKTPOHHI I'€0A€3UYHI IPUIIAIN;
®  HaJaBaTH JOpaavy JOTOMOTY iHIIM (haxiBIsIM 3 TPUBOAY BUKOHAHHS (paxOBHX 3aBIAHb.

Hapuaabhi midi.

3rigao CraHmapTy BUIIOI OCBiTH YKpaiHu (mepuioro) 6akaaaBpChKOTO PIiBHS BHUILNOI OCBITH 3a
cnenianbHicTiO 193 «["eonesis Ta 3emueycTpiit» nucHuIiHa 3a0e3nedye HabyTTSM CTYACHTOM:

IHTEerpajabHOI KOMIIETEHTHOCTI:

3/IaTHICTh PO3B'A3yBaTHU CKJIAJHI CIIEIiayli30BaHi 3a/adl Ta MpakTH4YHI npobiiemu npodeciiiHoi
TISUTBHOCTI y Taity3i reojiesii Ta 3emyieycTporo abo y mpoleci HaByaHHs, 1110 nependadae 3acTOCYBaHHS
MEBHUX TEOpii, TMOJOXKEHb 1 METOJIB BIJMOBITHOI HAyKH 1 XapaKTEPU3YEThCS KOMIUIEKCHICTIO 1
HEBHU3HAYEHICTIO YMOB.

3arajibHOI KOMIIETEHTHOCTi:

- 3JJaTHICTh 3aCTOCOBYBATH 3HAHHS B MMPAKTUYHHUX CUTYaIisX;

3HAHHA Ta PO3yMiHHS 00J1acTi reoie3ii Ta 3eMIIeYCTPOIO;

3/IaTHICTh CIUJIKYBATHUCS JE€PKaBHOIO MOBOIO SIK YCHO TakK 1 MMCbMOBO;

3/IaTHICTh CIUIKYBATHUCS 1HIIOK MOBOIO 3a CIICIIAIbHICTIO T€0/1e31s Ta 3eMJICYCTPii;

HaBUYKM BHUKOPHUCTaHHA KOMII'IOTEPHUX @IporpaM 1 TEXHOJOrii B ramy3i reozgesii Ta
3eMJIEyCTPOIO;

- 3JIaTHICTH 10 aBTOHOMHOI 1 KOMaH/IHO1 poOOTH

- HaBUYKM 3]I1HCHEHHS O€3MeYHOI TiSILHOCTI;

- YCBIJOMJIEHHS IIHHOCTI T'POMAaJSHCHKOTO (BUIBHOTO JEMOKPAaTHYHOI0) CYCHIIbCTBA 1
HEOOX1HOCTI HOT0 CTanoro po3BUTKY, BEPXOBEHCTBA MpaBa, MpaB Ta cBOOO/ JIIOJAUHHU 1 TPOMaITHUHA
B YKpaiHi.
cneniajaizoBaHux ((paxoBMX) KOMIIETEHTHOCTEH:

— 3HAHHA Ta PO3YMIiHHS NPEAMETHOI 00JacTi Ta po3yMiHHs podeciiiHol AISITBHOCTI;
— 3JaTHICTh BUKOHYBaTH IpodeciiiHi 000B’A3KH B raiy3i reonesii i 3eMieycTpolo;



— B3JaTHICTh BHUKOHYBAaTH KpPECJIEHHS, cKiazaTH Ta oQopMISITH IUIAaHOBO-KapTorpadiuHi Marepianu Ha
MarepoBUX Ta €IEKTPOHHHUX HOCIfX;

— 3JaTHICTh BHKOHYBAaTH ToOMOTpado-reofe3uddi podOTH i  OfepKaHHS IUIaHOBO-KapTorpadiqHux
Marepiaiis;

— 3/IaTHICTh 3aCTOCOBYBAaTH IHCTPYMEHTH, MpWIaau, OONaJHAHHS, YCTaTKyBaHHA NPH BUKOHAHHI 3aBIAaHb
reoiesii Ta 3eMIeyCTpOoIo;

— B3JaTHICTh BUKOPHCTOBYBATH Cy4yacHE Teole3W4He Ta (OTOrpaMMETpHYHE MpOorpamMHe 3a0e3MeuUeHHs Ta
00J1aTHAHHST;

— 3JIaTHICTh OPraHi30BYBaTH POOOTH BiJAIMOBIIHO IO BUMOT OE3IEKH KUTTENISIILHOCTI Ta OXOPOHHU TPAIIi.
IIporpamHi pe3yibTaTH HABYAHHSA

— BOJIOJIHHS JEP>KaBHOIO Ta iIHO3EMHOIO MOBOIO Ha PiBHI MpodeciiiHoro Ta moOyTOBOTO CIiIKYBAaHHS;
— B3HaTH TEOPETHYHI OCHOBH Teoje3ii, imKeHepHOi reonesii, TomorpagidyHoro i TEMaTHYHOTO
KapTrorpadyBaHHs, CKJIaJaHHS Ta OHOBJICHHS KapT, JUCTAaHLIMHOTO 30HAYBaHHSA 3emii Ta (oTorpamMmMerpii,
3eMJICYCTPOIO 1 3eMETIBHOTO KaJacTpy;
— 3aCTOCOBYBATH METOAM 1 TEXHOJOTII CTBOPEHHS MAEPKABHUX TEOJE3MYHHX MEpeX Ta CHeLiabHUX
IKEHEPHO-TEOAC3NIHNX MEPEeK, TOMOrpadidHNX 3HIMAHb MICIIEBOCTI, TOMOTPado-TeOAC3NIHNX BUMIPIOBAHb
JUIsl BUIITYKYBaHHSI, TPOEKTYBaHHsI, 3BEJICHHA 1 eKCIUTyaTalii ilKeHEepHUX CIOPYA, TPOMaAChKHUX, TPOMHUCIOBUX
Ta CLTbCHKOTOCIIOIAPCHKIX KOMITIEKCIB 3 BUKOPHCTAHHIM CY9aCHUX HA3€MHUX 1 a8POKOCMIYHUX METO/IIB;
— Meronu 30upaHHs iH(pOpMarii B Tamy3i reomesii i 3emueycTtporo, i cuctemarmsamii 1 kimacubikamii
BIJIMTOBITHO JTO TMIOCTABIEHOT'O MTPOEKTHOTO a00 BUPOOHUYOTO 3aBIaHHS;
— BUKOPHUCTOBYBATH T€OJle3UYHE 1 (oTOrpaMMeTpUyHe OONaJHAHHSA 1 TEXHOJOTii, METOAH MaTeMaTHYHOTO
00pOOJIeHHS reoJe3NUHIX 1 HOTOrpaMMETPUYHUX BUMIPIOBaHb;
— 00poOIATH pe3ynbTaTh reoJe3NYHIX BUMIipIOBaHb, TONOrpadiuHuX 1 KaJacCTPOBUX 3HIMAHBb;
— BMIiHHS OLIHIOBAaTH TeoJie3nyHi Ta (OTOrpaMMETPHYHI NPWIAAM Ta MiAOUPaTH iX IO KOHKPETHHX YMOB
BHUMIpPIOBaHb.

EnextponHi reone3wyHi Opwiagd, SK OAHA 13 NPO]UIFOIOYMX HOPMATHBHUX JUCIUILIIH 3

MiAroToBKU (paxiBLiB Teojae3li Ta 3eMIICYCTPOIO CIUpAaeTbcs Ha 3400yTi 3HAHHSA 3 JUCIHILIIH:
3eMJIeyCTpiil, 3eMIIEBIOpPSIHE MPOEKTYBAHHSA, 3€MENbHHUM KaJlacTp, T'e€0/e3isl, OCHOBH TI'€OJe3UYHHUX
po0iT, Meliopallist 3eMeJlb TOIIO.

HaBuanpna mucnmrurina «ENEKTpOHHI TeONE3WYHI TMpHUIaad» B CBOKO 4Yepry TICHO
B3a€MOIIOB’s3aHa 3 MPO(PUTFHIMH TUCIHUIUTIHAMU: KaJacTp HACEIEHUX MMyHKTIB, €KOJIOTO-JIaHAmAPTHE
IUIaHYBaHHS, reojioria 1 reomopdororis, kaprorpadis, MOHITOPUHI 3€Mejb, MPHUPOJHO-3aMOBIIHI
Mepexi TOILO.

3. IIporpama HaBYAJIbHOI AUCHHUILIIHHA
3MICTOBUM MOJYJIb 1. KoauBanns i xButi

Tema 1. OcHOBHiI MeTOIM BUMipIOBaHHS BijaaJei

[TinBUIIEHHST TOYHOCTI BHUMIPIOBAHHS BIJACTaHI 3aco0iB, II0 BUKOPHUCTOBYIOTh ICHYIOUI
QITOPUTMHU BHUMIPIOBAHHS BIACTaHI. YIOCKOHAJEHHS METOAY BHMMIPIOBaHHS BIJCTaHI MPUCTPOSMU
0€3NpOBITHUX CEHCOPHUX MEPEk, IIIIXOM 3aCTOCYBaHHA UU(POBUX BHUMIPIOBAYIB YaCTOTH.
Jlokamizarist 00’ekTiB BigOyBaeThes 3a nonomoroto Mmerony TDOA (Time Difference of Arrival). ani,
o Oynu ofiep>kKaHi Miclisi BUKOPUCTAHHS IIbOIO METOJy, HaJICHJIAlOThCS 10 LU(POBOro 4acToToMmipa,
SAKUM BU3HAuUae mepiojl MiX (azaMu CUTHaNly, IO € MPOMOPLIHHOI BEIMYMHOIO 0 BIACTaHI MiX
00’€eKTaMu.

Tema 2. YacToTHMI MeTO]

HaiiGinpin mommpeHnMH METOJaMU BHPIIMIEHHS I[MX 3aBJaHb € METOAM, 3aCHOBaHI Ha
MTYy4YHOMY 30pi (00poOKa CUTHAITY 3 BiJIeO KaMepH) 1 CHCTEMHU CKaHEpiB Ha 0a3l JaTYMKIB BiJICTaHI.

OO6poOka BIZIEO CHTHANy, BCE X € JIOCUTh PECYPCHOMICTKOIO 3aBJIaHHSM, SIK B IUIaHI
OOYHCITIOBAJIBHUX BUTPAT, TaK 1 JIIOJAWHO-TOAMH Ha PO3POOKY MPOrpaMHOro 3abe3nedyeHHs. Tomy
OCHOBHMH aKIEHT B JjaHii poOoTi Oyno 3po0ieHo Ha po3poOKy CUCTEMHU BUMIPIOBAHHS BIJCTaHI JJIs
BUKOPHUCTaHHA B JIOOUTENbCHKINA poboToTexHili. IcHye 6aratro MeToziB BUMIpIOBaHHS BiACTaHi, ane



OCHOBHMMHU €: (pa30BuH, YaCTOTHUH, iHTepdepeHuioBaHUN 1 iMmynbcHUE (dacoBuit). HaiGinbmn
MOIIMPEHUM METOJIOM BHUMIPIOBaHHS BIJACTaHI B reojesii € (a3oBWil, 10 03BOJISIE BUMIPIOBATH
BiJICTaHi BiJ] IECATKIB METPIiB A0 ACCATKIB (B pajiojianas3oHi - 10 COTeHb) KimoMeTpiB. [IpakTuyHo y
BCIX CBITJIO-1 pajiogaJibHOMIpax 1 B OUIBIIOCTI PaJioreoIe3NYHIX CHCTEM BUKOPHUCTOBYIOTH (ha30BHit
Meron. B cydyacHMX CBITJIOZaJbHOMIpA YMPaBIiHHSA, OOYHMCICHHS 1 KOHTPOJIb BHUKOHYIOTHCSA
MIKPOIIPOIIECOPOM TI0 3a/1aHiil Iporpami.

Tema 3. BukiroueHHs1 6araTo3Ha4YHOCTI NPH BUMIPIOBaHHSAX

XapaKkTepUCTUKOIO SKOCTI BUMIPIOBAHHS € HOTO TOYHICTh. UMM TOYHIIIE BUMIPIOBAHHS, THM
ONMMK4Ye 0 ICTUHHOTO 3HAYCHHS BUMIPIOBAHOI BEIWYHMHM, MO0 OyJI0 OTPHUMAHO B TPOIECI IHOTO
BUMIpIOBaHHA SIKICHOIO (OLIIHKOIO) XapaKTEPHCTUKOI TOYHOCTI € moxuOka. [ToxmOku BUMipIOBaHb
KJIaCU(IKYIOTBCS B 3aJI€KHOCTI BiJl iX ()OPMM MOJAHHS, NPUYNH BUHUKHEHHS, BIUIMBY Ha pe3yJbTaT
TOLLO.

Tema 4. ®yHKUIiOHAJILHI CXeMH CBITJIOBiaIa/eMipa

OyHKITIOHATBHI CXeMHU CBITJIOBiganemipiB. J[xepena cBitina cimioBiggamemipiB. Crocoou
Monynsmii  cBitina.  DoOToeneKTpoHHI  MOMHOXYBadi Ta  Qoromiomu. ONTHyHI  CUCTEMH
ciToBignanemipis. Knacudikarist cBiTinoBigmaneMipis.

Topic 4. Functional schemes of the rangefinder

Functional diagrams of rangefinders. Light sources of rangefinders. Methods of light
modulation. Photoelectronic multipliers and photodiodes. Optical systems of rangefinders.
Classification of rangefinders.

3MICTOBUM MOJIYJIb 2. BumipioBanus BiacTaneii Ta KyTiB eJIeKTPOHHHMH IeoJe3HIHUMH
npuIagaMu

Tema 5. CeitJI0Biga1eMipu APYroro i TpeTbOro MOKOJIiHb

XapakTepHi oco0auBocTi. Da30BUMIPIOBAIBHUI MPUCTPIN BiAJaneMipiB Jpyroro MOKOIIHHS.
Buxmouenns OGararozHauHocTi. Tomorpadiuni BigganeMmipu JApyroro mOKoOJiHHA. ['eome3nuHi
BlJaJIeMipy JIpyroro NOKOJiHHA. [‘eogumeTrpu Jpyroro MOKOMIHHS. XapaKTepHi OCOOIMBOCTI
CBITJIOBIIjaJIeMIpiB TpeThoro nokoiiHHA. L{udposi daszomerpu. CpitnoBianazeMipu, B SKUX OMNOPHI
KOJMBaHHS OTPUMYIOTh T'€T€pOJUHYBaHHSM. IMIynabcHO-(a30B1 BiajaneMipyu TPETbOTO MOKOIIHHS.
Kopotkuii ornsa 3apyOiKHUX.B1IJaIEMIpiB.

Tema 6. [IxxepeJia cBiTJIa cBiT/I0BiAKaIeMipiB

Mertponoriune 3a0e3nedeHHsi BimnagemerpiB. OCHOBHI NHUTaHHS METOAMKH. JlocmimkKeHHS
BinmaneMipiB. [kepena moMuiok BiamanemipiB. AHali3 MOMHIOK CBITJIOBIAJAJEMIPHUX BHUMIpIB.
AHani3 TOMMJIOK paJioBiAaleMIpHUX BHUMIpIoBaHb. ONTHMaibHI YMOBH JJisi BHUMIPIOBaHb
€JIEKTPOHHUMH BinganeMipamu. [lonpaBku, siki BBOASTH B pe3yJIbTaTH BUMIPIOBaHb BiJaIeMipoOM

Tema 7. llpuHumn Aii HANIBNPOBIAHMKOBUX ONTUYHUX I'eHEPATOPiB
[TornuuaHHs CBiTIa HaNiBOPOBIAHUKAaMU, MpuHIMI [layi, 3anmoBHEHEHNH eHepreTUYHUH CTaH,
HE3allOBHEHUH €HEPreTUYHUN CTaH, CTaHU BaJICHTHOI 30HMU.

Tema 8. Cnnocodu MmoayJsiiii cBitT/1a
Monynsuis cBiTia, MOIYJSALIS KOJIMBaHb €JIEKTPOMATHITHOTO BUIPOMIHIOBAHHS ONTHYHOTO
Jiana3oHy (BUIAMMOTO CBITJIA, YIbTPadioneToBoro i iHppauepBOHOTO BUITPOMIHIOBAHb).



CrpykTypa HAaBYAJBHOI M CIHUILTIHA

Kinexicte rogua

Ha3Bu 3MiCTOBHX MOJYJIIB 1 TEM

JeHHa Gopma

3aouna popma

YCHOTO y TOMY YHCITi YCHOTO y TOMY YHCITi
T | O (na6 | iHT | C.D. a | o | mab | ivg | c.p.
1 2 | 314|567 8910 11 | 12 | 13
3micToBuid MOIYIb 1«KonmuBaHHS 1 XBUITI»
Tema 1. Icropuuna nosiaka po3sutky | 10 2 4 4
PaIiONEKTPOHIKH B reoe3ii
Tema 2. EnextpomarHiTHi KonuBanus | 12 4
1 xBrIi. OCHOBHI ITOHATTS 1 4 4
BU3HAYCHHS
Tema 3. BigomocTi 3 reoMeTpUYHO1 12 4|2 4
ONTUKH
Tema 4. ONTHYHI CUCTEMH
reoAe3MYHUX MPUIaliB 12 4 4 4
Lecture 4. Functional diagrams of]
rangefinders.
Pasom 3a 3micToBUM MoaynieM | 16 14 |16 16
3micToBUl MONYIb 2. « BUMIpIOBaHHS BiJICTaHEH Ta KyTiB €IEKTPOHHUMHU I'€OJe3UIHIUMHU
TIPHIIATIAMID)

Tema 1. di3uuHa CyTHICTH
BUMIPIOBAHHS BiJICTAaHEH 4 4
CIICKTPOHHUMH BiJIIaieMipaMu 10 2
Tema 2. di3uyHa CYTHICTH
BI/IMipIQBaHHsI KYTiB €JI€KTPOHHUMHU 12 4 4 4
TeOA0ITaMHU
Tema 3. Cucrema riodaibHOTO

. 4 4
MO3UITIFOBAaHHS 12 4
Tema 4. Metoau BU3HAUYCHHS 2
KoopAuHaT 3a fornomoror GPS 10 4 |4
Pazom 3a 32MICTOBI/IM 44 14 |16 14
MOJTyJIEM
'Ycporo ronuH 90 28 |32 30

6. TeMHn NpakTUYHUX 3aAHATH

Ne IKifbKiCTh TOIMUH
3/m Hassa Temu
JCHHA 3a04YHa
1 ['eone3nuHi BUMIPIOBaHHS €JIEKTPOHHUMU IPUJIaIaMHU. 4
Geodetic measurements with electronic devices
2 ['eone3nyuHi BUMIpIOBAJIbHI MPUJIAAH JIi BUKOHAHHS HA3€MHOTO 3HIMAaHHS 4
(onTHYHI Ta eNEeKTPOHHI TEOJOITH, HIBEJIIPH, TAXEOMETPH).
3 CTBOpEHHS re0Ie3NYHOT Mepexki Ta 3MOMOYHOI OCHOBH JJIS1 BAKOHAHHS 4
3HOMOK.
Creation of a geodetic network and surveying base for surveying.
4 4
Po6oTa 3 eTeKTpOHHUMH TaXeOMETpPaMH.




> [puBeneHHs B poboye moI0KeHHs (LIEHTPYBaHHsI, TOPU3OHTYBAHHS). 4

6 BumiproBaHHsI 3a JOTIOMOTOIO €JIEKTPOHHUX TaXeOMETPIB. 6

7 . . o . . 6
CTBOpeHHS 3IOMOYHOI OCHOBH Ha 3a/IaHiH JIJISHIIL.

Pazom 32

8. Camocriiina podora

Ne Haza Temn KimpkicTh
3/ TOINH
1 o . 4
BukoHaHHS 3IOMKH KOHTYpIB
2 . . 4
ITepenaya nanux Ha [1K. CTBOpEeHHS €NeKTPOHHOTO TpadiyHOro MaTepiany.
3 Po6oTa 3 eleKTpOHHUM HiBETIPOM Ta KOJOBUMH peiKaMH. 4
4 . . 4
GPS-nipuiimau. bynosa npunany. 3HaiHOMCTBO 3 MEHIO.
5 . 4
BukonanHs crioctepexkenb y pexxumi «CTaThka
. ) ) ) 4
6 BuxonanHs 3iioMku cutyaltlii Ta peiabedy B pexxkuMi «J{unamika» ta RTK- pexxumi
7 2
Ilepenecenns nanux Ha [IK. OOpoOka naHux.
BukoHaHHS 3IOMKH KOHTYDIB 2
9 . . 2
Ilepenaya nanux Ha [1K. CTBOpeHHS eneKTpoHHOro rpadiyHOro MaTepiany.
Pazom 30

HaBuanpHa AMCHUIUTIHA BUKIJIQJAAE€THCS HA OCHOBI TEXHOJIOTIYHOTO MiIXOAY 10 HaBuaHHS. BiH
nependadae BUKIIAA TEOPETUIHOTO MaTepially Ha JICKIIsAX, SIKHH J00pe LITFOCTPYEThCS 3a JIOTIOMOTOIO
MYyJIbTUMEAIMHUX TNPUCTPOIB, BUKOHAHHSA JabOpPaTOpHUX POOOT 3a JAOMOMOIOK CYYacHOIO
€JIEKTPOHHOIO reojie3nyHoro oOnanHanHs. Jlekinbka jgabopaTopHuUX poOOT Oyae BUKOHYBATHCS Ha
MICIIEBOCTI, @ came - poOOTH 3 CYNYTHHKOBUM TIeojie3uduHuM obOnaaHaHHsAM. CamoctiiiHa poOora
CTY/ICHTIB 3/I1IICHIOETHCS 3 BUKOPUCTAHHIM TE€XHOJIOT1H TUCTaHLIHHOTO HAaBUaHHS.

3a xapakTepoM 1nojiaui (BUKIJIaIEHHS) HABYAJILHOTO MaTepialy: CJIOBECHI, HAOUHI, TPAKTUYHI.

3a opranizamiiiHUM XapakTepoM HaBuUaHHs: MeTtonu oprasizaiii Ta 3A1MCHEHHS HaBYaJIbHO-
Mi3HABAJIBHOI AISUTBHOCTI; MeTOAM CTUMYITIOBAHHS 1 MOTHBAIIl HABYAJILHO- MI3HABAIBHOT JISUIBHOCTI;
MeToau KOHTPOJIIO Ta CAMOKOHTPOJIIO Y HaBuaHH1; biHapHI(MoABIIHI) METOM HaBYaHHSA. 3a JIOTIKOIO
CIpUiiMaHHA Ta 3aCBOEHHS HABYAJIBHOIO MaTepiaylly: 1HIYKTHBHO-JIEAYKLIHHI, pEenpoIyKTHUBHI,
MparMaTU4Hi, JOCTIAHULIBK], MPOOIEMHI TOIIIO.

CamocriiiHa poOoTa SIBISETHCSA ITHCTPYMEHTOM OIAHYBAaHHS HaBYAJIbHUM MaTepiajioM Y 4ac,
BUIIBHUI BiJi 000B’I3KOBUX HABUYAILHUX 3aHSITh.

OCHOBHUMHM BUIAMH CAMOCTIHHIN poOOTH, 3aIPONOHOBAHOI CTY/ICHTAM €:

* O60B’s13K0BE BUBUEHHS a00 3aKpIIUIEHHS MaTepialy, OTPUMAHOr0 Mijl 4ac JIEKILiH.

* OnpairroBanHs 1H(oOpMalii 3 JTiTepaTypu, peKOMEHJ0BAHOI 1O BUBYEHHSI.

 CucremMaTu3yBaHHs Ta BUBUEHHS OTPUMAaHOI iHpOpMallii.

* IligroToBka [0 NpPaKTUYHUX (CEMIHAPCHKMX) 3aHsTh, JAUCKYCiH, poOoTH, Yy Trpymnax,
OINUTYBAHHS, TECTYBaHHS.

* KouTponpHa mepeBipka KOXHHM CTYAEHTOM-CIlyXayeM SIKOCTI OCOOMCTHX 3HaHb 3a
3aMUTaHHSAMU JJIs1 CAMOCTIHHOTO TOTJIMOJICHOTO BUBUEHHS T4 CAMOKOHTPOIIIO.

* [linroTOoBKa MaTepiany 10 MPaKTUYHOTO 3aHATTS y BUTJISAI T€3, TOTOBIACH, pedeparTis.

11. MeTroan HABYAHHSA



BuBYeHHS NUCHMIUIIHK JOCSTAa€Thes 1H(QOpPMaIIMHUM, 1TIOCTPAaTUBHUM, JUCTAHIIMHUM Ta
MPOOJIEMHUM METOJIJaMU HaBYAHHS.
Jlexitii TpOBOASTHCS 3 BUKOPUCTAHHAM TEXHIYHUX 3aC00IB HaBUaHHS 1 CYMPOBOKYHOTHCS

JIEMOHCTPAIII€I0 CXeM, BijomocTel i1 Tabnuub. Ha mpakTHYHHX 3aHATTAX PO3B’SA3YIOTHCS 3aBIAHHA,
HAONIMKEH1 JI0 peadbHUX BHUPOOHWYMX 3amad. CaMoCTiiiHa MiATOTOBKA CTYJASHTIB 3 BHBYCHHS
JTMCHIUIUTIHM Tiepe0adae BUKOHAHHS 3a3HAUCHUX BHINEC 3aBIAaHb CaMOCTIHHOI pOOOTH METOIOM
oIpaitoBaHHs 0a30BOi, TOMOMIKHOI HaBYaIbHOI Ta HABYAJIBHO-METOAMYHOI JIITEPATypH, BUKOHAHHS
rpadgiyHUX, pO3pPaxXyHKOBHX, PO3PAXyHKOBO-TpadiuHUX POOIT.

Jiss mOocCsTHEHHS METH 1 3aBllaHb BHBYCHHS TUCIMIUTIHA CTYACHTaM HAJarOThCs 1HIAMBIITyasIbHI
KOHCYJIbTAIlil, TPOBOAATHCS MOSICHEHHSI OKPEMHX MHUTaHb, O€CiU, TUCKYCIi.

12. MeToau OlliHIOBAHHS 3HAHb

[ToToyHMii KOHTPOJH 3HAHBb CTYACHTIB 3 HABUYAIBHOI JTUCIUIUIIHA TPOBOISATHCS B 3a
JIOTIOMOTOI0 OLIHKHM MPaBHJIBHOCTI Ta IKOCTI BUKOHAHHS MIOCTABJICHUX 3aBJaHb.

KoHTposib camocTiiiHOI poOOTH MPOBOAMTHCS IUIIXOM IIEPEBIPKH 3BITIB 3 CaMOCTIHHOI
poOOTH Ta 3aXUCTY PO3MVISHYTUX B HUX MUTaHb.

OuiHIOBaHHS pe3yNbTaTiB MOTOYHOI poOOTH (3aBlaHb, 110 BUKOHYIOTHCS Ha MPAKTHYHUX
3aHATTAX Ta KOHCYJIBTAIISIX, PE3yJbTaTH CaMOCTIHHOI pOOOTH CTYACHTIB) MPOBOIUTHCS 32
HACTYMHMMHU KpuTepisMu (y % BiJ KUIBKOCTI 0ajiB, BUIUICEHUX Ha 3aBJIAHHS i3 3a0KPYIJIEHHSIM [0
IIJIOTO YHCIIa):

0% — 3aBgaHHS HE BUKOHAHO;

40% — 3aBgaHHS BHKOHAHO YaCTKOBO Ta MICTUTh CYTTE€BI MOMHUJIKM METOJUYHOTO abo
PO3PaxXyHKOBOT'O XapakTepy;

60% — 3aBIaHHS BUKOHAHO TMOBHICTIO, aJie¢ MICTUTh CYTTE€BI OMUIIKU Y pOo3paxyHKax abo B
METOIUIII;

80% — 3aBnaHHS BUKOHAHO TMOBHICTIO 1 BYACHO, IPOTE MICTUTh OKPEMi HECYTTEBI HEIONIKH
(po3mipHOCTI, BACHOBKH, O(OPMIICHHSI TOIIO);

100% — 3aBnaHHS BUKOHAHO TIPABHIILHO, BUACHO 1 0€3 3ayBa)KEHb.

[TimcymMKOBHif KOHTPOJIH 3HAHD BIIOYBAETHCS HA 3Ky B YCHIM (popMi.

11. Po3noain 0aJiB, AKi OTPUMYIOTH CTY€HTH

[TorouHe TecTyBaHHS Ta caMOCTiiiHa poOoTa Cyma ‘

3micToBUN MOIyJIb | 3MICTOBUN MOZYJIb 2 |
T1 [T2|T3 |T4 |TS |[T6 |T7|T8 |T9 |[TI0|T1l |TI12 |TI13|TIi14| 100
8 |8 |8 |8 8 |8 |8 |8 8 |8 8 8 8 8

12. Illkana ouinoBanus: Hanionainona ta ECTS

. O1iHKa 3a HaI[lOHAJIBHOIO IIKAJIOK0
Cywma GaiB 3a
BC1 BUIU Orminka JUISL eK3aMENY,
HaBYaJILHOT ECTS KYPCOBOTO ‘
JUSTBHOCTI npoexty (poboTn), JULA SaTIKY
MPAKTUKU
90 - 100 A BIIMIHHO

82-89 B

74-81 C Aobpe 3apaxoBaHO

64-73 D )

60-63 E 3aI0BIILHO




HE3aJI0BIJIbHO 3 HE 3apaxoBaHo 3
35-59 FX MO>KJIMBICTIO TOBTOPHOTO MOYJIMBICTIO TIOBTOPHOTO
CKJIQTaHHS CKJIAJIaHHS
HE 3apaxoBaHoO 3
000B’SI3KOBUM
HOBTOPHUM BHBYCHHSM
JIUCLUAIUIIHA

HE33/I0BUIBHO 3
0-34 F 000B’I3KOBUM ITOBTOPHUM
BHUBUYCHHSM JUCIHILTIHU
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