MUWHHUCTEPCTBO OEPA3OBAHUS I HAVKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKU
I'OCYJJAPCTBEHHOE OBPA30OBATEJIBHOE YUPEX/EHUE
BBICIHIEI'O [TPO®ECCHUOHAJIBHOI'O OBPASOBAHU S
«IOHELIKMI1 HAITUOHAJIbHBI TEXHUYECKNI YHUBEPCUTET)

YTBEPXAIO:
IlepBbIii POPEKTOP

A.A. Kapako3oB

(mommucs)

« » 20 roza

PABOYAS ITPOI'PAMMA JUCIHUIT/IMHBI
b1.B.08.01 Ananu3 mapKmeiaepcKux ChEMOK

(KOI[ 1 HAUMCHOBAHWEC TUCHHUIIIMHBI COTJIAaCHO y‘{e6HOMy rmaHy)

Hanpasnenue 21.05.04 "T"opHoe neno"

( CIEIHATBHO CTB) IOJITOTOBKHU: (Ko ¥ HANMEHOBAHUE HATIPABIICHHS / CTICIIHAITEHOCTH)
«MapkienaepeKoe Aeso»

Hampasnennocts (mpoduib):

(manmeHoBaHMe IPOGUIIS / MATHCTEPCKOI IPOrPaMMBbl / CIieHHATH3AIH)

[Iporpamma: CHICIMATUTET
(bakanaBpuar, MarucTpaTypa, CrelHaIuTeT)
dopma o0ydeHUsI: O4YHas, 3a04YHad
(ouHast, 3a04Has1, OYHO-3a04HAs)
dopma oOydCHUS: OuHas 3aoyHas
Cemectp(bl) 10 11
OO11ast TPYA0EMKOCTB B 3.€./9acax 5.5/198 5.5/198
KonrtakTHas padoTta (4ac.), B TOM 4HCIIE: 72 16
JeKiuu (Jac.) 34 4
JabopatopHblie paboThI (4Yac.) 34 6
paKkTUYECKHUe (CEMUHAPCKUE) 3aHATHS (4Yac.) - -
CamocTtosiTenbHas paboTta (4ac.), B TOM YHCIIE: 72 146
KypCOBOM MpOeKT (paboTa) (cemecTp/gac.) - -
KonTpoas (3x3aMeH, yac./3a4€T) JK3aME€H, | JK3aMEH,
94y, 36u.

Jonenk, 2023 r.



Pabouas mnporpamma aucuuruiiHel «Mapkueinepus. AHanM3 MapKIIEHIEPCKUX CHEMOK»
COCTaBJIeHa B COOTBETCTBUU C y4€OHBIM IUIAHOM I10 HAIMPABJICHUIO IMOATOTOBKHU (CHEIUAIBHOCTH)
21.05.04 "Topuoe neno", HampaBineHHOCTh (mpoduins) «Mapkmeinepckoe neno» mas 2023 roma

IpreMa Mo OYHOM M 3a04HOM (popMe 00yUCHHS.
CocraBuTenb:

JlonieHT Kadenps

«Mapkmeinepckoe neno um. [[. H. Orinobmunay,

KaHauaaT TEXHUYECKUX HayK, JOLICHT

(mozmucs)

Mupnblii BsuecnaB BacuibeBuu

Pabouas mporpamMa paccMOTpeHa M NMPUHATA Ha 3acefaHuu Kadenpsl «Mapkuieaepckoe

neno um. JI. H. Orino6iaunay.

[Ipotokom ot « _ » 2023 roma Ne

3aBenyromnuii kapeapoit

duniaarosa U.B.

(nmoanuce)

(®.11.0.)

Pabouast mporpamma omodpeHa yuedoHo-MeToanveckoii komuccueit TOYBIIO «/JOHHTY»

no cneranbHocTh 21.05.04 «["opHOE nemo»

[Mpotokomor « _ »_ 2023 roma Ne
IIpencenarens bopmescknii C. B.
(mozrvcs) (®.1.0.)
Pabowas mnporpamma mnpomjena st 20 roma mpuéMa Ha 3acemaHuM  Kadeape
«Mapxkmeinepckoe aemno uMm. . H. OrnoGaunay.
[Mpotokomor« ___ »_ 20 roma Ne
3aBenyroumii kadeapoit
(rozrHCH) (®.1.0.)
Pabouas mnporpamma mpoaseHa s 20 roma npuéMa Ha 3acelaHuUd  Kadenpsl
«Mapxkuieitnepckoe neno um. J. H. Orno6nunay.
[Mpotokomor« ___ »_ 20 roma Ne
3aBenyroumii kadeapoit
(rozrHcB) (®.1.0.)
PaGouas mnporpamma mnpomieHa s 20 roma mnpuéma Ha 3aceqaHuu  Kadeapsl
«Mapxkuieitnepckoe neno um. J. H. Orno6nunay.
[Mpotokomor« ___ »_ 20 roma Ne
3aBenyroumii kadenpoit
(moamuce) (®.1.0.)
PaGouass mporpamma mnpoaneHa qns 20 roma mnpuéma Ha 3acenaHud  Kadenpsl
«Mapxkmeitnepckoe aemno um. . H. OrnoGauHay.
[Tpotokomor«__ »_ 20 roma Ne
3aBeayronuii kadenpoit
(moanuce) (®.11.0.)
PaGouass mporpamma mnpoaneHa nns 20 roma mnpuéma Ha 3acenaHud  Kadempsl

«Mapxkmeitnepckoe aemno um. . H. OrnoGauHay.

[IpoTokoi oT « » 20 roma Ne
3aBeayronuii kadenpoit

(moanuce)

(@.11.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JTNCIHUIIJINHBI

Jucuumimea paccMaTpuBaeT BOIIPOCHI aHanusa IIOTPELIHOCTEN
MAapKIIEUJAEPCKUX CBEMOK IIPU M3MEPEHUHM VYIJIOBBIX M JIMHEHHBIX JJIEMEHTOB
ITOJIMTOHOMETPUYECKUX W HUBEIUPHBIX XOJIOB, 3aKOHBI HAKOIUICHHS MOTPEIIHOCTEN B
XO0/1aX, YPAaBHOBEIIMBAHHUE XOJI0B, OLICHKY TOYHOCTH T'OPU30HTAIBHBIX U BEPTUKAIbHBIX
COCIMHUTEIBHBIX CbEMOK, OTAEIIBHBIE YPABHUTEIIbHBIE BEIYUCIICHUS

Henbo TUCHUIUIMHBI SBISETCS: SBISETCS NPUOOPETEHUE CTYACHTAMM 3HAHUI,
MO3BOJISIIOIIMX, Aa) HAa OCHOBAaHMM TEOPUHM HAKOIUIEHHMS MOTPEIIHOCTEN OIEHUTh
TOYHOCTh TOCTPOCHMSI OMNOPHBIX CETeM M XOJ0B B IIaxTe, 0) uMesd 3aJaHHYIO
NOTPEIIHOCTh KOHEYHBIX JJIEMEHTOB IOJUTOHOMETPHUYECKOTO XOJa, OOOCHOBAaTh
TEXHOJIOTHIO IIOCTPOEHHUS TAKOI'0 XO/a.

Baz[aanI/I JAUCHUITIINHBI ABJISAIOTCA:

- TEOPETHYECKOE M IPAKTHYECKOE OOOCHOBAHME IOIPEHIHOCTEN H3MEPEHUM
YTJIOBBIX Y JTMHEMHBIX JIEMEHTOB ITOJIMTOHOMETPUYECKUX U HUBEIUPHBIX XO0B;

- 000CHOBaHHE 3aKOHa HaKOIIIICHUA HOI’pGIHHOCTGﬁ B IIOJ3CMHBIX
MOJIMTOHOMCTPU-YCCKHUX U HUBCIIMPHBIX XOAaX,

- TCOPETHUUCCKOC M IPAKTHUUYCCKOC 000CHOBaHHE HaXO0XACHU HOFpGH.IHOCTCﬁ
COCIN-HUTCIBbHBIX (HHaHOBBIX u BBICOTHBIX) CBbCMOK,;

- YpPaBHOBEILIMBAHHE T€OMETPUYECKUX OPUEHTUPOBAHWI dYepe3 ABa U Oosee
BEPTU-KAJIBHBIX CTBOJA.

- YPaBHOBCIIMBAHNEC BBICOTHBIX CBhEMOK

B pe3ynbraTe 0CBOCHHS TUCIUIUIHHBI CTYACHT J0KCH

3HAThD.

— 0COOCHHOCTH OOIIECTBEHHOTO pPAa3BUTHS, BAPUATUBHOCTH M OCHOBHBIC
3aKOHOMEPHOCTH HCTOPUIECKOTO MPOIIecca, POJIb CO3HATEIILHOM IEATEITHHOCTH JIFOJICH.

— KOHTPOJSL COOJFOJICHUS TEXHHUKO-TEXHOJIOTHMUSCKUX HOPM, TPaBWI U
CTaHJAPTOB IIPH MMPOU3BOJICTBE, COOIIOICHUS TEXHUKO-TEXHOJIOTMUECKUX HOPM, IPaBHUIT
Y CTaHJapPTOB MPH MPOU3BOJCTBE MaPKIICHICPCKO-TCOAE3NICCKUX padOT, OpraHU3aI[uu
U TIPOBEICHHMS IOJIEBBIX U KaMEPaJIbHBIX T'€0e3UYeCKIX padoT;

— TPUHIMITB YIPABJICHUS OOBEKTaMH HEIBIKMMOCTH TPEANPUATAN Ha 0ase
JTaHHBIX KajacTpa, TeOJE3MYCCKYl0 M KapTorpaduvecKyl0 OCHOBBI KajacTpa
HEBM)KUMOCTH, TUTIOJIOTHIO KaJIaCTPOB;

— COCTaB CBEJICHUH TOCYIAapCTBEHHOI'O KaJacTpa HEIBIKUMOCTH 00 OOBEKTE
HEJIBIXKUMOCTH;, 3aKOHbl W HWHBIE HOPMATHBHO-TIPABOBbIE aKThl B  00JIACTH
HEJIPOIIOJIb30BaHMs, OE30MacHOro0 BeJCHUS pPaldOT, CBS3aHHBIX C MPOMBIIUICHHON
0€30MaCHOCTBIO U 3aIIIMTON OKPYKAIOIIEH CPE/IbI;



—  pacnopsauTelbHble, METOJWYECKHE U  HOPMATUBHBIE  JIOKYMEHTHI,
periiaMeHTUPYIOIIHNE JeSATEIbHOCTD MapKIIEeHIepCcKOro oOecrieueHust
HEJIPOIOJIb30BAHUS;

— TpeOoBaHUST MHCTPYKIMH © JAPYrMX HOPMATHUBHBIX JIOKYMEHTOB TIO
BBITIOJTHEHUIO MapKIIEHAEPCKO-T€0I€3NUECKUX paboT;

— BUABl MOJIEJTeH, MPUMEHIEMBbIX NMPU TEOMETPU3ALUUA HEAP; OCHOBBI TEOPHH
reoxumuueckoro noid I1. K. CoboneBckoro;

yMeTb:

— CaMOCTOSITEJIbHO aHAIM3UPOBATh HAYYHYIO JUTEpaTypy IO TyMaHUTapHOU
npoOiemMaTuKe, HaXxOJIUTh, aHATU3UPOBATh W OIEHUBATH 3HAYUMOCTH HCTOPUUYECKUX
bakToB;

— IUIAHUPOBAaTh M BBIMIOJNHATH TE0/JEC3MUYECKHE W3MEPEHUS, BBIYHCICHUS W
rpaduuecKue MOCTPOCHUS;

— KJIaccu(UIUpPOBaTh OOBEKTHl HEIBWKUMOCTH, B TOM YHCIE TOPHOTO
TIPEANPHUSATHS,

— OMNpeAeNATh KaJacTPOBBIH HOMEpP 3EMEJbHOTO Y4yacTKa; OPraHU30BbIBATh
TPYAOBbIE  OTHOUIEHMS B  MOAPA3JCICHUHM  MApKIIEHAEPCKOro  oOecreyeHus
HEAPONOIb30BaHUS U KOOPIAUHUPOBATH €TO 1E€ATEIBHOCTB;

— IJJAaHUPOBaTh W OCYNIECTBISATh  KOHTPOJb  COOJIOACHHUS ~ TEXHHUKO-
TEXHOJOTHUECKUX HOPM, MIPABHI U CTAHAAPTOB B MOAPA3ICICHUAX MapPKIICHIEPCKOTO
o0ecrniedeHns: TOPHOAOOBIBAIOIINX MPEANPUATHH.

— METOABl M TEXHOJOTHU  TOPHO-TEOMETPUYECKOTO  MOJEITHPOBAHUS
MECTOPOKIACHHUM TBEPABIX MOJIE3HBIX UCKOMAEMBIX U TOPHBIX OTBOJIOB;

— METOJIbl TEOPUHU BEPOSITHOCTU U MATEMATUYECKOM CTATUCTUKH; METOJI0JIOTHIO
UCCJIEIOBaHUM, TEOPETUUECKHE U MPAKTUUECKHUE MOAXO0AbI IPU UX MPOBEIECHUN METOIbI
aHaJln3a, CUCTEMAaTU3allM1 U UHTEPIIPETAllUU PE3YJIbTAaTOB UCCIIEI0BAHUM.

— aHAJIM3UPOBAThH T€OJIOTOPA3BEOYHYIO U TOPHO-TpaAQUIECKYIO JOKYMEHTAIIHIO,
npaBUjia OICHKH TOYHOCTU HM3MEpPEHUH; WHCTPYKTUBHO-METOAMYECKHE TPEOOBaHUS K
TOYHOCTH BBITIOTTHEHHSI MAPKIIEHAEPCKUX padoT.

BJIA/I€Th!

— HaBbIKaMH MyOJIMYHOM peyu, apryMEHTAINH, BEJCHHS TUCKYCCHH U TTOJIEMUKH;

— HaBbIKaMU pPAOOTHI C Te0Je3WYecKuM OO0OpyAOBaHHWEM IIPH MPOU3BOACTBE
re0JIe3MUECKUX padoT;

— HaBBIKAMH TOATOTOBKH JOKYMEHTOB JUISI KaJacTPOBOTO Yy4eTa; HaBBIKAMHU
TUTAHUPOBAHMS, YTPABICHHUS U KOOPAMHUPOBAHMS JESATEIBHOCTHIO MPHU MPOU3BOJICTBE
MapKIIEHIepCKO-T€01€3NUECKUX padoT;

— HaBBIKAMH TPUMEHEHUS 3HAHWHN TPH BBIMOJHEHUU TPEOOBAaHUI HOPMATHUBHBIX
JTOKYMEHTOB.

— aHAJIM30M Te€0JIOTOPa3BEAOYHON U TOPHO-TpadUIECKON JOKYMEHTAIIIH.



[lepeunciieHHBIE pe3yIbTaThl 00YUCHHUS SIBJISTFOTCS OCHOBOM I (DOPMHUPOBAHHS
CIICAYIONIMX KOMITCTCHIIUHA:

— CITOCOOHOCTH TJTAHUPOBATH, YIIPABJISTH U KOOPIUHUPOBATH JCATEIBHOCTD
HOJIpa3ICIICHU MapKIICHICPCKOTO 00eCIeUeHUsS HeIPOTIOIb30BaHUS OCYIIECTRIIATh
KOHTPOJIb COOJTIOJICHHUS TEXHUKO-TEXHOJOTHICCKUX HOPM, TIPABHJI M CTAHIAPTOB IIPH
IIPOM3BOJICTBE MapKIekaepcko-reoae3ndeckux pador (ITK-3);

—  CIIOCOOHOCTh  aHAIM3HPOBATH  TEOJE3WYECCKYIO, MApKIIEHACPCKYI0 U
re0JIOrOPa3BeIOYHYI0  WMH(POPMAIIMIO C  HCIOJIb30BAHUEM  METOJIOB  TEOPHUH
BEPOSATHOCTCH,  MaTEMaTWYeCKOW  CTAaTHCTHUKH,  MaTeMaTHYeCKOro  aHaju3a
TrCOMETPH3aIMH, T€OCTATHCTUKH, OIPEICIATh 3aKOHOMEPHOCTH IPOCTPAHCTBCHHOIO
pasMeNICHUs CTPYKTYPHBIX M KAYeCTBCHHBIX IOKa3aTelied MECTOPOXKICHHUS, a TaKKe
XapaKTePUCTHK MPUPOTHBIX M TEXHOICHHBIX mporeccoB (ITK-8).

2 MECTO JUCIHUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

JluciurmuiiHa ~ OTHOCUTCS K 4acTH, GopMupyemMoil  ydyacTHUKaMU
oOpa3oBatenbHbIX OTHOIIEHUH broka 1 aucuumine (Moayineit) yaeOHOro IiaHa.

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPbIE CTYIEHT MPUOOPEN MPU OCBOCHHUH
MPEAIIECTBYIOMINX JTVCLMIUIVH: «MHdpopmarnkay, «Mapxkenaepus»,
«MapKIen1epcko-reo1e3udecKue mpudophI.

3HaHUSA, YMEHUS U HaBBIKM, NPUOOpPETEHHbIE TPU OCBOECHUHU JIaHHOU
JUCLUIUINHBL, PEANTM3YIOTCS CTYACHTOM IIPU MTPOXO0KIECHUH NPEIIUIUIOMHON TPaKTUKH,
MIPOXOXKIEHNUN F'OCYTapCTBEHHON UTOTOBOU aTTECTALUU.

3 CTPYKTYPA U COAEP KAHUE IUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHBIX 4YaCOB M0 TeMaM AMCIHUIIMHBI M BUIAM 3aHSATHI

HaumenoBanue tem KonngectBo yacoB
(comepxaTenbHbIX MOyJIEH ) (ounast/3aouHas popma)
B ToMm uncne
Beero | Jlekuuu | IIpakr. JlaGop. CPC
(Cemun.)

1. AHanu3 NOrpemHocTel MoA3EMHBIX
MapKIIeHaepckux chéMok. Oorme 5/9 1/1 0/0 0/0 4/8
TIPUHIIMITHI aHATTN3a

2. IHCTpyMEHTaIbHBIE IOIPEIIHOCTH
U3MEPEHHS TOPU3OHTAIIBHBIX YTJIOB. 12/10 2/1 0/0 6/1 4/8
[TorpemHOCTH BU3UPOBAHUA U OTCYETA

3. CpaBHeHHUE CITIOCOOOB U3MEPEHUS.
BinsHue norpemnsocren HeHTpUPOBaHUs

6/8 2/0 0/0 0/0 4/8




HaunmenoBanue tem
(conepkaTesbHBIX MOTYJICH )

KonnuectBo wacoB
(ounasi/3a0uHasi opma)

Bcero

B Tom uncie

Jlexuun

[Ipaxr. JlaGop.
(CemuH.)

CPC

4. ITorpemrHocTH, 00YCIOBICHHBIC
HAKJIOHOM OCH BpallleHHUsI TPYOBI.
Heo6xoaumas 1 1octaTouHas TOYHOCTD
U3MEpEHUs BEPTUKAIBHBIX YIJIOB

6/8

2/0

0/0 0/0

4/8

5. ITorpemtHocTH, 00YCIOBICHHBIC
HETOYHOCTBIO U3MEPEHUs JUTMHBI CTOPOH
B [TOJINTOHOMETPUYECKUX X0J1aX

12/9

2/0

0/0 6/1

4/8

6. 3aKOH HaKOIUICHUS MOTPEIIHOCTEN TPH
W3MEPEHUH JTUHBI CTOPOH
MOJINTOHOMETPUYECKUX XOJIOB

6/8

2/0

0/0 0/0

4/8

7. HakoruieHre norpeinHocTen
KOOPJMHAT B MOJA3EMHBIX
MOJIMTOHOMTPHUUYECKHUX XO0J1aX

6/9

2/1

0/0 0/0

4/8

8. [TorpenrtHoCcTh MOJOKEHUS KOHEYHOU
Toukn K cBOOOIHBIX
MTOJTUTOHOMETPUYECKHUX XOJIOB Pa3InIHOM

10/9

2/0

0/0 4/1

4/8

9. Cpennue NOTpeMIHOCTH KOOPAUHAT
XOJ0B C HaJIUYUEM TBEPABIX U
MIPEIBAPUTEIHLHO YPABHEHHBIX JAHHBIX

6/8

2/0

0/0 0/0

4/8

10. CpenHue norpemHocTu
TrE€OMETPUUYECK. 1 TPUTOHOMETPHYIECK.
HUBEIUDHUN

6/8

2/0

0/0 0/0

4/8

11. Cpennsist HOTrpeIHOCTh KOOPAUHAT
KOHEYHOI'O ITyHKTa
MOJUTOHOMETPUYECKOr0 X0/a ¢
U3MEPEHHBIMU JUPEKIIMOHHBIMU YIIIAMH

10/9

2/0

0/0 4/1

4/8

12. TlorpemHocTh
IIPOEKTUPOBAHUSIOBAHNS B IIAXTY TOUKH
Y HalpaBJIEHUs

6/9

2/1

0/0 0/0

4/8

13. KoHTpoab morpentHocTei.
W3MEPEHHI U BBIYMCIIEHU;
YyBCTBUTEIBHOCTH (POPMYIT
COEIMHUTENIbHOTO TPEYTOJIbHUKA U

6/8

2/0

0/0 0/0

4/8

14. O6u1as norpenHocTh
opueHTHpoBaHud. CTyleH4aTroe
OpHEHTHpOBaHKE Yepe3 | BepTUKaIbHbII
CTBOII

12/9

2/0

0/0 6/1

4/8

15. O6mas morpenrHoCcTh ¥ MOTPEITHOCTD
CTBOpa OTBECOB MPU OPUEHTUPOBAHUU
gepes 2 BepTUKAIBHBIX CTBOJIA

14/9

2/0

0/0 8/1

4/8

16. IlorpemHOCTH TUPEKIIMOHHBIX YTIIOB
CTOPOH MO/I36MHOI'O
MOJINTOHOMETPUYECKOTO X0/1a U3-3a
IIOIPELIHOCTEN U3MEPEHUS YIII0B

5/8

2/0

0/0 0/0

3/8




HanmenoBanue tem KonnuecTBo yacos
(comepxaTenbHBIX MOJTYJICH) (ounasi/3a0uHasi opma)
B ToMm uncne
Beero | Jlexkuum | Ilpaxr. JlaGop. CPC
(CemuH.)

17. TlorpemHocT! IUPEKIMOHHBIX YIJIOB
CTOPOH MOJIMTOHOMETPUYECKOI0 X0Ja U3-
3a MOrPEIIHOCTEN U3MEPEHUS UTMHBI 416 1/0 0/0 0/0 3/6
CTOPOH
18. IlorpemHocTy IMPEKIMOHHOIO yIiia
CTOPOHBI BBITSHYTOT'O MO/I36MHOTO 4/6 1/0 0/0 0/0 3/6
MOJIUTOHOMETPHYECKOTO X0/1a
19. TpeGoBaHust HHCTPYKIIUU TPU
BBITIOJIHCHUH OPHCHTHPOBAHHH 4/6 1/0 0/0 0/0 3/6
YPaBHUTEJIBHBIX BBIYHCICHUN
OpUEHTHUPOBAHUM yepe3 2 u 3
KonTaktHas pabota (IONOTHUTEIbHAS) 4/6
KypcoBas pabota (mpoekr) 0/0 0/0 0/0 0/0 0/0
KoHnTpoas (3x3ameH) 54/36 -
Hroro 198/198 34/4 0/0 34/6 72/146

(I)OpMHPOBaHHe KOMIIETEHLIU B pe3yabTatTe 0OCBOCHHUA TEM NJUCHUILIINHBI

Komnerenumnu Tembl AUCUMIIMHDBI, HALIEJICHHBIE HA
BbIPA0OTKY KOMIIETEHIIUU
MK-3 Temnt 1, 2, 3,4,5,6,7,8,9, 10, 11, 12
IK-8 Temnt 1, 2,4,6,8,9, 10,11
3.2 Jlekuuu
Tema 1.

Conepxanue TeMbl 1:

BBonnas nekmus. CBsizb ¢ oOmUM  KypcoMm Mapkuieiaepckoro pena. Paszgenbr
cnenuaibHOro Kypca. IlorpemHocTu W3MEpeHHs TOPH3OHTAIBHBIX YTIIOB. OOmIme
dbopMysIBl TIOTPENTHOCTEH Il crocoba mpuéMoB W crocoba moBTopeHuid. Oommume

IMPUHOUIIBI TOPHU30HTAJIBHBIX CBhEMOK.

JIuteparypa k teme 1:

Ocnosnas: [1], [2], [3];
JononuurenbHast: [4], [5].

Tema 2.
ConeprkaHue TeMBbI 2:
NHcTpyMeHTaIbHBIC

MNOrp€HOCTH

HU3MCPCHUA

TOPHU30HTAJIbHBIX

YTJIOB.

OTNpeJieieHNe TOTPEeIIHOCTH Ha OCHOBE TOHSATHUS O HAUMEHbIIEM VTIJie 3peHUs
yenoBeueckoro ria3a (1- cmoco0) W HAa OCHOBE ONTHYECKUX OCOOCHHOCTEH



KOHCTPYKLMHU 3pUTENbHON TpyOBl MapKIIEHIEpCKUX HMHCTpyMeHTOB. llorpemHocts
OTCUY€Ta Ha OCHOBE TOYHOCTU OTCUETHBIX YCTPONCTB YIIIOMEPHBIX HHCTPYMEHTOB.
JIureparypa k Teme 2:

Ocunosnas: [1], [2], [3];
JononuurenbHast: [4], [5].

Tewma 3.

CojzepkaHue TEMBI 3:

CpaBHEHHE TI0O TOYHOCTH cIoco0a mpuéMoB M crocoba TMOBTOPEHUN MpHU
W3MEPCHUH TOPHU30HTAIBHBIX yriioB. CyIIHOCTh BIHMSHUS HETOYHOCTH IIEHTPHUPOBAHUS
WHCTPYMEHTOB WM CHUTHAJIOB Ha TOTPEIIHOCTh HW3MEPEHHS TOPU30HTAIHHOTO YTJjia
TEOJAOAUTOM. BbIBOm (OpMYyNT TOTPEIIHOCTH HW3MEPEHHS] TOPH30HTAIBHOTO YTJIa,
0OYCJIOBJIEHHBIX JTUHEHHBIMHU TOTPEITHOCTSIMH IIEHTPUPOBAHUSA CUTHAIOB U TEOMOJIUTA
C IPUMEHECHHEM HHTErPaJIbHOTO MCUYUCIEHU. AHaIu3 001Iei hopMyJibl TOTPEITHOCTH
IEHTPUPOBAHUS TIPH M3MEPEHUM TOPU3OHTAIBHBIX YIJIOB B IMaXTHBIX YCIOBHUSX.
DneMeHTapHbIe  TOTPENIOCTH  HM3MEPEHHS  TOPU3OHTAIBHBIX  YIVIOB.  MeToabl
OTpeIeNICHUs] MHCTPYMEHTAJILHON TOTPENTHOCTH W OoOIIel cpeaHel KBaapaTHYSCKON
MOTPEIIHOCTH U3MEPEHUsI TOPU3OHTAIbHOTO yriia. [Ipumep. Pekomenaarumu.

JIuteparypa K TeMe 3:

Ocuognas: [1], [2], [3];
JHomnonautensHast: [4], [5].

Tema 4.

Coznepxxanue Temsl 4:

[TorpentHOCTh M3MEPEHUS TOPH3OHTAIBHOTO yTiia, OOYCIIOBJIEHHAs HAKJIOHOM
ocHu BparieHusi TpyOsl Teogosurta. Pabora ¢ HakmaaHbiM ypoBHeM. OO6mast Gopmyra
OTIpEJICIICHHS CPEHEN KBAIPATUUECKON MOTPEITHOCTH U3MEPEHUS BEPTUKAIBHOTO yTia
Heobxoaumass u joctaroyHass TOYHOCTh U3MEPEHUS] BEPTHKAIBHBIX YIJIOB CTOPOH
MO/I3€MHBIX MTOJIMTOHOMETPUYECKUX X0J10B. PexoMengaruu.

Jluteparypa k Teme 4:

Ocwnosnas: [1], [2], [3];
HomnonaurtensHast: [4], [5].

Tewma 5.

ConepKaHuE TEMBI S:

[TorpemHocT W3MEpPEHUsl JUIMHBI CTOPOH MOA3EMHBIX TMOJIUTOHOMETPHUECKHUX
X0J0B. VCTOUHWMKM TOTPEIIHOCTeH TpPH HW3MEPEHUW IJIMHBI CTOPOH CTAIBHBIMH
pynetkamu. CHcTeMaTHYeCKHe M CIydallHble TOTPENTHOCTH. AHAINU3 ONpEAeNICHUs U
TOYHOCTH TIONIPAaBOK B HM3MEPEHHYyIO [IMHY. [lompaBku 3a KoMIapupoBaHHE, W3-3a
HENPaBWJIBHOCTU yu€Ta TeMIIepaTypbl U3MEPEHUMN, U3-32 HEIOCTATOYHO TOYHOTO y4&Ta
npoBeca pPYJETKH, HU3-3a HECOONMoJeHusT TpeOyeMoro HATSXKEHUs PYJIETKH MpH
OTIpEENICHUH CTPeIibl MpPOBECa W M3MEPEHHH, M3-3a HENPABHJIBHOTO TMPOBEIIMBAHUS
CTBOpa JHMHHUM, HW3-3a TMOTPEUIHOCTH B OMNpPENEICHUM YyIJla HAKJIOHA JIMHUM WIU
NPEBBIIICHHUS], W3-3a MIOIPEIIHOCTH OT MPOEKTUPOBAHUS OTBECOB HAa KOHIIBI PYJIETKU IPU
B3sITHH OTCU€TOB. OOIIast MOTPEIIHOCTh U3MEPEHUS TUHBI CTOPOHBI.




Jluteparypa K Treme 5:

Ocunosnas: [1], [2], [3];
JononuurenbHast: [4], [5].

Tewma 6.

ConeprkaHue TeMbl 6:

3aKOH HAKOIUICHHS MOTPEHIHOCTEN MPH U3MEPEHUM JJIMHBI CTOPOH MOA3EMHBIX
MMOJIMTOHOMETPUYECKUX XOJ0B. BiusHME CaydalHBIX MOTPEIIHOCTEM HA TOYHOCTH
U3MEPSAEMON JUIMHBL. BIMsAHME CUCTEMAaTHYECKMX MOTrpemHocTel. PexoMeHnmyembie
TEXHUYECKON WHCTPYKITUEH KOAI(DPUITMEHTHI BIMSHUS CITyYalHBIX M CHCTEMaTHYECKHUX
MOTPEIIHOCTEN MPU U3MEPEHUHU JUIMHBI CTOPOH B MOJA3EMHBIX YCIoBUsIX. OnpenesieHue
kod(pdunreHToB 001Ie PopMyIbl CpeHEN KBAAPAaTUUECKOM MOTPEITHOCTH U3MEPEHUS
JUIMHBI CTOPOH MOJA3E€MHBIX MOJUTOHOMETPUUYECKUX XOAO0B. [lorpemHocts n3MepeHus
JUIMHBI CTOPOH CBETOAAIILHOMEPAMMU.

Jlutepatypa k Teme 6:

Ocunosnas: [1], [2], [3];

Hononautenshas: [4], [5].

Tema 7

Copaepxanue TeMbl 7:

Haxonnenue morpemHocTeid B MOA3EMHBIX  MOJUTOHOMETPUYECKUX U
HUBEJIMPHBIX XoJax. llorpemHocTd KOOpAWMHAT BEPUIMH W JUPEKIIMOHHBIX YTJIOB
CTOPOH CBOOOJHOTO TMOJUTOHOMETPUYECKOTo Xoja. OOIiee BBIPAKEHHE CPETHUX
MOTPEIIHOCTe KOOpAMHAT BepiiuH Xoja. CpeaHsis MNOTPENIHOCTh KOOPJUHAT
MOCJICAHEH TOYKHM X0Jia, OOYCJIOBJICHHAS CPEIHUMHU TOTPEITHOCTIMH HW3MEPEHUS €ro
yrioB. CpefHss MOTPelIHOCTh KOOPJWHAT TOCIEIHEH TOYKHM Xoda, 00yCIOBJICHHAS
BJIUSTHUEM CIIyYalHBIX W CHCTEMATHYECKUX IMOTPEHTHOCTEN M3MEpPEHUs IJIMHBI CTOPOH
xoqa. [Tomyyenrne okoHUATENBHBIX (OPMYJT OOITUX CPEAHUX MOTPEITHOCTEH KOOPIUHAT
MOCJICAHEH TOYKH CBOOOHOTO TTOJIMTOHOMETPHUYECKOTO XO/1a.

JIuteparypa K Teme 7:

Ocnosnas: [1], [2], [3];

JomnonuurenbHast: [4], [5].

Tema 8.

ConepxaHue TeMBI 8:

CpenHssi TOTPEUTHOCTh JUPEKIIMOHHOTO Yrja JH0O0OW CTOPOHBI CBOOOJIHOTO
MOJINTOHOMETPUYECKOTO Xoja. CpemHsss MOTPENIHOCTh IOJIOKCHUS KOHEYHOW TOYKHU
CBOOOJTHOTO TOJIMTOHOMETPpUUYECKOTo Xoja. CpeqHne MmorpenHoOCTH KOOPAUHAT TOYKH
MOJINTOHOMETPUYECKOTO X0J1a, 0O0YCIIOBICHHBIC MOTPEIIHOCTHI0O OPUEHTUPOBAHUS €O
IIEPBOM CTOPOHBL.

Jlutepatypa k Teme 8:

Ocnosnas: [1], [2], [3];
HomnonmaurtensHast: [4], [5].




Tema 9

Conep:xkanue TeMbl 9

[TorpemHOCTh  MOJOKEHUS  IOCIACAHEH TOYKH CBOOOJHOTO  BBITSHYTOTO
PaBHOCTOPOHHETO MOJIMTOHOMETPUYECKOTO X0 1a. [ToTpentHOCTh MOI0KEHUS MTOCICTHEH
TOYKH BBITSHYTOI'O PABHOCTOPOHHETO ITOJIMTOHOMETPHUYCCKOTO XOJIa, MPOJIOKESHHOIO
MEXIy JBYMS CTOpOHAMH C TBEPABIMH JHPEKIMOHHBIMH yriiamu. CpeaHue
MOTPENTHOCTH KOOPAWHAT KOHEYHOTO MYHKTAa IOJUTOHOMETPHUECKOTO XO0Ja TMPHU
MPEABAPUTEIIFHO YpaBHEHHBIX yriax. CpemHssi MOTPENTHOCTh JAUPEKIIMOHHOTO yria
000 CTOPOHBI HECBOOOIHOTO IMOJIUTOHOMETPUUYECKOTO XOJla TPH MPEABAPUTEIHLHO
ypaBHEHHBIX yriax. CpemaHue TMOTPENTHOCTH KOOPJAWHAT KOHEYHOTO ITyHKTa
MOJIATOHOMETPHUIECKOTO X0J1a, UMEIOIIETO TBEPIBIA YToJl MPOMEKYTOYHOW CTOPOHEI.
Cpennue MOTrpenrHOCTH KOOPAWHAT JIO00W BEPIIMHBI MOJMTOHOMETPUYECKOTO XO7a,
YpPaBHEHHOTO B yriax W KoopauHatax. CpeaHue MOrpelrHOCTH KOOPAMHAT KOHEYHOTO
MYHKTA MOJUTOHOMETPUYECKOTO X042 C U3MEPEHHBIMH JUPECKIIMOHHBIMU YTIIAMHU.

JIuteparypa k Teme 9:

Ocuosnas: [1], [2], [3];

Hononuutensras: [4], [5].

Tema 10

Copnepxanue Tembl 10

CpenHsis KBajJpaTuyeckas IOrPEHIHOCTh T'€OMETPHUSCKOrO HHUBEIHPOBAHMS.
CpengHue TMOTPEmHOCTH OTCYETa MO pelike W Bu3upoBaHus. OOmas (opmyma s
BBICOTHOM OTMETKH KOHEYHOrO IyHKTa CBOOOJHOTO XOJa TIeOMETPUYECKOrO
HuBeaupoBaHus. CpemHss KBaJpaTHYeCKas IMOTPEIIHOCTh MPEBBINICHUS  TpU
TPUTOHOMETPHYECKOM HHBEIUPOBAHUU. CpeaHss MOrPelIHOCTh BBICOTHOW OTMETKH
KOHEYHOTr'0 MyHKTa TPUTOHOMETPUICCKOTO HUBEIUPOBAHHS.

JIuteparypa x Teme 10:

Ocuosnas: [1], [2], [3];

Hononuurenshas: [4], [5].

Tema 11.

Conepxkanue TeMsbl 11:

Cpennue  3Ha4Y€HUsS  MOTPEHIHOCTEM  KOOPAMHAT  KOHEYHOTO  ITyHKTa
MOJIMTOHOMETPUYECKOTO XOJIla C H3MEPEHHBIMU JTUPEKIHMOHHBIMHU yriamu. OOmue
BBIpQXKEHUS  JUIsI  KOOPAWMHAT  TOJUTOHOMETPUYECKUX  (CBETOJAIbHOMEPHO-
TUPOCKOTTUYECKHUX) XOJI0OB MIPU MOCTPOSHUH O0COOO0 TOUHOTO MOJ3EMHOI0 0OOCHOBAHUSI.
Ponw perynsipHoro onpezeneHus: MOoMpaBKu TUPOKOMIIACA B BBIUUCIUTEIBHBIX paboTax.
3anuch BBIpaKEHUs CpPeAHEH KBaJApaTHUUYECKON MOTPEIIHOCTH KOOPAWHAT B OOBIYHOM
dbopme 1 ¢ UCTIOTH30BAaHUEM CUMBOJIOB CyMMBI ["aycca.

Jlutepatypa k Teme 11:

Ocnosnas: [1], [2], [3];
HomnonmaurtensHast: [4], [5].

Tema 12.



ConeprkaHue TeMbl 12:

AHanmu3  TOTPEIIHOCTEH  TOPU3OHTAIBHBIX  COCAUHUTENIBHBIX  CBEMOK.
[TorpemtHOCTH MPOEKTUPOBAHUS B LIaXTy TOYKM M HAIIPABJICHUS YEPE3 BEPTUKAIBHBIN
CTBOJI. VICTOYHHMKM IOrpEIIHOCTEW IPOEKTUPOBAHMS TOYKM C IIOBEPXHOCTH Ha
OPUEHTHPYEMOM TOPH30HT C IOMOILBIO OTBeca (IEWCTBHE IMOTOKA BO3/1yXa, yAaphbl
Kareab BOJbI, HENPaBUWIBHOCTh KOJEOAHMH OTBECa, YIPYTOCTh IPOBOJOKH OTBECA,
B3aMMHOE CXOXJIEHUE OTBECOB C INIyOMHON OPUEHTHPYEMOI'O FOPU30HTA, MPUTSHKEHUE
OTBECOB OKPYKAIOIIUMHU MacCaMHt. [ 'eoMeTpruecKkas TpakTOBKA BBIPAXKEHUs CIIy4YallHOU
YIJIOBOM TIOTPEIIHOCTA OpPHUEHTUPOBAHMSA, KaK CpPEJHEro KBagpaTU4YECKOro U3
MHOJKECTBA CIIy4YalHbIX 3HAYECHUU.

Jlureparypa k Teme 12:

Ocnosnas: [1], [2], [3];
JHomnonautensHast: [4], [5].

Tema 13.

ConeprxaHue TeMsl 13:

OO1ee BbIpaXEHHUE YTIJIIOBOM IOIPELIHOCTH MPOEKTUPOBAHUS MO BIMSHUEM
JIMHENHBIX NOTPEHIHOCTEH NPOEKTUPOBAHUS IBYMS OTBECAMHU. OKCIEPUMEHTAIBHOE
OTBICKAHME  JIMHEHHOM  TNOIPEIIHOCTM  IPOEKTHUPOBAaHHUA  OTBECAaMH.  AHaIu3
NOTPEUIHOCTE IPUMBIKAHUSA K OTBECaM IPU OPHEHTHUPOBAHWU 4Ye€pe3 OIUH
BEPTHUKAJIBHBIM IMAXTHBIM CTBOJ. [lOrpemHOCTh OmpenesneHust yrioB INMpU OTBECax,
BBIYHCIICHHBIX MO (opmyne cuHyca. HauBbironneimass (opma COEIUHUTEIBHOTO
TpeyroyibHUKa. KOHTpOJb MNPaBUIBHOCTH HM3MEPEHUN U BBIYMCICHUN 3JIEMEHTOB
COEJIMHUTEIBHOTO TpeyroyibHuKa. YyBcTBUTENBHOCTh (Qopmyin. Ilpumep. Buusuue
NOTPENIHOCTEN UEHTPUPOBAHUS TeoA0JuTa B Touke C Ha TOYHOCTh MPUMBIKAHMS K
OTBECAM.

JIuteparypa k Teme 13:

Ocuosnas: [1], [2], [3];
Hononuurenshas: [4], [5].

Tema 14.

ConeprxaHue TeMsl 14:

OO11ast MOrpenHOCTh OpUEHTUPOBaHUS. [lorpemHoCTh MpUMBIKaHUSI K OTBECaM
COCAVMHUTEIBHBIM YETBIPEXYTOJIbHUKOM. BBIUHCIIEHHE MOTPEIIHOCTEN € IOMOLIBIO
OBM. HomorpamMmbl NOTpElIHOCTEH TNPU  NPUMBIKAHHUM  COEAUHUTEIBbHBIM
4eThIpEXYyrojibHUKOM. Haubomnee BbIroHbIE (POPMBI COEMHUTENBHOTO TPEYTrOJbHUKA U
COEIMHUTEIBHOIO YETBIPEXYTOJbHUKA. CTyneH4YaToe OpPHUEHTHPOBAHUE YEpE3 OJWH
BEPTHUKAJIBHBIN CTBOJ. CyIIHOCTh U OLIEHKA.

Jlutepatypa k Teme 14:

Ocnosnas: [1], [2], [3];
HomnonmautensHast: [4], [5].

Tema 15.
Conaepkanue TeMbl 15:




AHaIM3 MOTPENIHOCTEN TeOMETPUYECKOTr0 OPUEHTUPOBAHHUS 4Yepe3  JiBa
BEPTUKAJIBHBIX CTBOJIA.O0I1ast MOTPENTHOCTh OpUeHTUpOoBaHus. OlieHKa cocTaBa padorT.
[TorpemHocTh OMpeAeeHUs] AUPEKIIMOHHOTO yTIJIa CTBOpPAa OTBECOB MO pPE3yjbTaTaM
MHCTPYMEHTAIBLHOT MPUMBIKaHUS HA TIOBEPXHOCTH.

JIuteparypa k Teme 15:

Ocunosnas: [1], [2], [3];
JononuurenbHast: [4], [5].

Tema 16.
Conaepxkanue TeMbl 16:
[TorpemntHOCTH TUPEKITMOHHOTO yria CTOPOHBI [MOJI3EMHOTO

MOJIATOHOMETPUYECKOTO X0/a, 00YCIOBIEHHAS MOTPEUTHOCTSIMH U3MEPEHHS €0 YIiIOB.
Cxema xoma. YcnoBHble o00o03HaueHus. BpiBox oOmieil (QopmMyiibl MOrPEIHOCTH.
[TorpemHocTh epBOM CTOpPOHBI IIOJI3EMHOTO COEIMHUTEIILHOTO
IOJINTOHOMETpUYecKoro xona. IlorpemHocTs BTOpoH cTOpoHBI Xoxa. llorpemmHocTts
TpeTbel CTOPOHBI X0Aa. [TorpemHocTs a10001 CTOPOHBI X0/a.

Jlutepatypa k Teme 16:

Ocuognas: [1], [2], [3];
Hononautenshas: [4], [5].

Tema 17.
Conepyxanue TeMbl 17:
[TorpemHocTh JTUPEKIIMOHHOTO yria CTOPOHBI OI3€EMHOTO

MOJIATOHOMETPHUIECKOTO COCIMHUTEILHOTO X042, OOYCJIOBJICHHAsI IOTPEUTHOCTIIMHU

U3MEPCHUS JJIMH €ro CTOPOH. YUéT BIWSHHWS W HAKOIUICHUS CIyd4alHBIX |

CHUCTEMATHYCCKUX TIOTPEITHOCTEH N3MepEeHUs JUTHHBI cTopoH. Obmas hopmyira.
JIuteparypa k Teme 17:

Ocuosnas: [1], [2], [3];
Hononuurenshas: [4], [5].

Tema 18.
Conepxanue TeMbl 18:
[TorpemHoCcTh JTUPEKITMOHHOTO yria CTOPOHBI COEIMHUTEIILHOTO

PaBHOCTOPOHHETO BBITSHYTOT'O MOJUTOHOMETPUUYECKOrO X0Ja. AHAIN3 MOTPENTHOCTEN
MIEPBOM, TTOCIEIHEN U CPENHEN CTOPOH X0Ja. PEKOMEHIauu OTHOCUTENIBHO PA3BUTHS
MOJ3EMHBIX IJIAHOBBIX OMOPHBIX CETEM.

JIuteparypa k Teme 18:

Ocnosnas: [1], [2], [3];
JononuurenbHast: [4], [5].

Tema 19.

Conep:xkanue TeMHbI 19:

CpaBHUBaHHME PE3yJbTATOB U3MEPEHUIN NIPU T€OMETPUUECCKUX OPUEHTUPOBAHMSIIX
yepe3 1Ba U 0oJiee BEPTUKAIBHBIX CTBOJIA. TpeOoBaHUS MHCTPYKIIMH O MMPOU3BOJCTBY
MapKIenHaepcKkux padoT. Bo3aMOXKHOCTh CpaBHUBAHUS OPUEHTUPOBKHU Yepe3 ABa CTBOJA




CTPOTMM U YHOPOIIEHHBIM METOJaMH. YPaBHUBAHHE OPUEHTHUPOBKU Ye€pe3 TpHU CTBOJIA
YIPOIIEHHBIM METOJIOM. Y CJIOBHAs CUCTeMa KOOpJAUHAT. BhlunclieHne OpUEHTUPHOU U
MacimTabHoW TompaBoK. IlodydeHne CpeaHeB3BEIICHHOTO 3HAYCHHUS KOOPJWHAT
y3JI0BOM TOUKH. PeKoMeHIaluu OTHOCUTEIBHO CpPaBHHBAHUs 4epe3 YeThipe W 0OoJiee
CTBOJIOB.

JIuteparypa k Teme 19:

Ocunosnas: [1], [2], [3];
HomoaurtenbHast: [4], [5].

3.3 llpakTnyecKkue 3aHATHS

No Tewma 3ansiTust O0mbewM, yac. Jlutepatypa
/i OYHas1/3a049Has
1 He npenycMoTpens!
Uroro:

3.4. JlabopaTopHbIe padOThI

No Tewma 3ansTHs O6mnbewm, vac. | Jlurepar
n/n OuHas ypa
/3a04Hasl.

1 | Onpenenenne >neMeHTapHBIX MOIPEIIHOCTEH H3MEPEHHUSI Ocrosnas: _
TOPH30HTAILHOTO YIJIA 11O PE3YNIbTATAM JIHTHBIX n1ab0paTOPHBIX 6/- Hglnl(’) J!I:I_Z{}/;T[eg_]}],)
H3MEPECHUH 1 BEIYHCICHUN nast: [4], [5].

2 | [Ipenpacuer mIaHOBOM MOTPEIIHOCTH BBIHOCA B HATYPY OCH BaJia OCHOBHAS:
ne6€nku. KoHkpeTHbIEe MEPHI TTO MOBBIIIEHUIO TOYHOCTH U 6/2 [11, [21, [3];
nepecu€T ¢ yuérom atux mep. ObecneueHre JOmyCTUMON [lononxures
TOYHOCTH TOPU30HTAIBHOCTH Bajla IPU MOHTAXKE JICOEIKH. was: [4], [5].

3 OcHoBHas:
Ompenenenne OMMOKYA KOHEYHOTO MYHKTA MOI36MHOTO 8/2 [11, [21, [3];
MOJINTOHOMETPUYECKOTO X0/1a JlonosHuTens

Hasi: [4], [5].

4 OcHoBHas:
[IpenpacueTr omMOKU OPUEHTUPOBAHMSI YEPE3 JIBA BEPTHKAIBHBIX 8/- [11, [2], [3];
CTBOJIA JlomoytHUTEITH

nast: [4], [5].

5 OcHoOBHas:
[Ipenpacuer omMOKH OPUSHTHPOBAHUS Yepe3 OJJUH BEPTUKAIBHBIH 6/2 [11, [2], [3];
CTBOJI JlonoaHuTeny)

nast: [4], [5].
Hrtoro: 34/6
*- B CKOOKaX yKa3zaHbI 3HAUEHHUS, COOTBETCTBYIOIINE 3a09HOMN hopMe 00yueHus
3.4 CamocrosiTeqibHasi padoTa CTyJAEeHTA
No Buner camocTosiTenbHON pabOTHI CTYAEHTA O6bewM, gac.
/11 OYH/ 3204H
1 M3y4eHne NEeKIIMOHHOT0 MaTepualla 36/73
2 [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 0/0
3 [ToaroroBka K 1a00paTopHBIM paboTaM 36/73
4 BrInonHeHne KypcoBoro mpoekra 0/0
5 Brimonnenune KypcoBoii paboTsl 0/0
Uroro: 72/146




3.6. KypcoBoii npoekT (padora), MHIMBUAYAJbHOE 3aJaHUE

BrlnonHeHne KypcoBOro mpoekTa y4eOHbIM IIJIAHOM HE MPEeyCMaTpUBAETCS.
BrlnonHeHre MHAMBUYATBHOTO 3aJaHusl 110 JUCHUIUIMHE YYeOHBIM IUIAHOM HE
PETyCMOTPEHO.

4 ®OHJA ONEHOYHBIX CPEACTB

4.1 Kpurepuu u mKajdbl [AJd8 HWHTErPUPOBAHHOW OIEHKH YPOBHS
c(hOpMHPOBAHHOCTH KOMIIETEHIIUH

Cocmasenarowas KomnemeHyuy — NOIHOMA 3HAHULL

HYJICBOM YpOBEHb: HEBEpPHBIC, HE apPTryMEHTUPOBAHHBIE, C MHOXECTBOM TIPYyOBIX
OoImM1OOK OTBETHI HA BOMIPOCHI. YPOBEHB 3HAHUN HUKE MUHUMAJILHBIX TPEOOBAHMIA;
MUHUMAJIBHBIN YPOBEHB: JaHbl HE TIOJHBIC, HETOYHBIE U HEAPTYMEHTHPOBAHHBIC
OTBETHI Ha BOIPOCHL. J[OMyIIEHO MHOTO IpyOBIX OIIMOOK. YPOBEHb 3HAHUM HHUXKE
MUHHUMAJIbHBIX TPEOOBaHUI;

MIOPOTOBBIN YPOBEHB: JIaHbl HEJOCTATOYHO MOJIHBIC, TOYHBIE U APTyMEHTHPOBAHHBIC
OTBETHI Ha BONpPOCHI. [[I0XO 3HAET TEPMHUHBI, ONMPEACICHUS U TOHATUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHUSI, IPUHITUIIBI. J[0MyIIIeHO MHOTO HErpyOBIX OIIHNOOK;

CpeAHUN YPOBEHb: JIaHbI JIOCTATOUYHO MOJIHBIC, TOUYHBIE U apTyYMEHTUPOBAHHBIC OTBETHI
Ha BOINpPOCHL. B 11e710M 3HAeT TEPMUHBI, OMNPEICICHUS U TOHSTHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, TPUHIMUIBI. JOMyIIeHO HECKOJBKO HErpyobIx
OILINOOK;

MPOJABUHYTHIN YPOBEHb: JIaHbI IMOJHBIC, TOYHBIE U APTYMEHTHUPOBAHHBIC OTBETHl HA
BOIPOCHL. 3HAET TEPMHHBI, OMPEJCICHUS U TOHSATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIICHHMS, MPUHIIUIIBL. J[OMYIIIEHO HECKOJBKO HEIPYOBIX OIIHOOK;

BBICOKH YpPOBEHb: JaHbl MOJIHbIC, TOYHbIC W aApPryMEHTHUPOBAHHBIE OTBETHI Ha
BOIPOCHI. 3HAET TEPMUHBI, ONPEICICHUS U MOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUSI, TPUHUMIIBI. J[OMYIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasnaiowas KomnemeHyuu — yMeHus

HYJICBOW YPOBEHb: MOJHOE OTCYTCTBHE MOHMUMAHUS CYTH METOJMKH PEIICHHS 3a/1a4H,
JOTYIIEHO MHOXKECTBO IPyOEHIIINX OITMOOK / 3aJaHUsI HE BBIMOJHEHBI BOOOIIIE;
MUHHUMAJIBHBI YPOBEHB: CJIab0¢ TOHMMAaHHWE CYTH METOJIWKH PEIICHUS 3aauu,
JOMYIIEHbI TpyObie omnOKku. Pemiennst He 000CHOBAHBI;

MIOPOTOBBI YPOBEHBb: JOCTATOYHOE IMOHMMAHHWE CYTH METOJUKH PpEIICHUS 3aJadH,
JIOTTYIIICHBI OIMOKK. Pelienus He Bcerjia 000CHOBAHHbI,

CPEeIIHUM YPOBEHB: B IICJIOM IMOHMMAET CYTh METOJMKH PEIICHUS 3a/Ja4M, JOIMYIICHBI
olMOKH. PelreHuns He Bceria 000CHOBAHEI,

MPOJBUHYTHI ypPOBEHb: B IIEJIOM IMOHMMAeT CyTh METOJUKW PEIICHHs 3a/Ja4H,
JomnyiieHsl HetouHocTH. CriocoOeH 000CHOBATh PELLICHHUS;

BBICOKHI ypOBEHB: IIOHUMAET CYyTh METOAMKH perieHus 3agaun. CnocoOeH 000CHOBATh
peleHusl.
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COCWIG@]Z}ZIOWG}Z KomnemeHyuu — graoenue HasblIKamu
HYHCBOﬁ YPOBCHL: HC JCMOHCTPHPYCT BJIAJCHUC HABBIKAMHW  BBIIIOJHCHUA
HpO(beCCI/IOHaJIBHBIX 3ajJa4. He MoXeT BBIIIOJHUTH 3adaHuA,
MHUHUMAaJIbHBIN YPOBCHL: HC ACMOHCTPUPYCT BJIAACHUC HABBIKAMH BbIIIOJIHCHUA
HpO(bCCCI/IOHaJIBHBIX 3aJ1a4. HcneiThiBaET CYIICCTBCHHBIC  TPYIHOCTHU IIpu
BBIITOJIHCHUH OTACJIBHBIX 3aI[aHI/If/'I;

HOpOI‘OBBIfI YPOBCHL: BJIAJACCT HABBIKAMHU BBIIIOJIHCHHA HpO(l)eCCI/IOHaJ'IBHI)IX 3aJa4d Ha

MIOPOrOBOM YpOBHE. 3a/IaHMsI BBIMOJIHSAET MEAJICHHO U HEKaYECTBEHHO;
CpeIHHIl ypOBEHb: BIAJCET HAaBBIKAMU BBIIIOJHEHUSI TNMPO(ECCHOHANBHBIX 3ajad.
3aaHus BBIMOIHIET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

IIPOJBUHYTBHIM  YPOBEHb:  BIAJCET YBEPECHHBIMU  HABBIKAMH  BBINOJHEHHUS
npo(eCcCHOHANBHBIX 3a/1ay. BhICTpPO M KAaYECTBEHHO BBINOIHSIET 3aJaHMs, WHOINA
JOIyCKasi HE3HAUYUTENIbHBIE IOTPEITHOCTH;

BBICOKMM  YpPOBEHb:  BIAJEET  YBEPCHHBIMU  HAaBBIKAMHU  BBIIOJHEHHUS
npo(ecCHOHANBHBIX 3a7ad. BBICTPO M KavyeCTBEHHO BBINOJIHAET 3aJaHMsl, IpU
HEOOXOMMOCTHU AEMOHCTPUPYSI TBOPUECKUMA MOIXO/.

Obob6wenHas oyenka chopmuposaHHOCMU KOMNEemeHyull

HYJICBOW YpOBEHb: Ha HYJIEBOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABJISIIOIIUE; OJIHA

WIH JIBE U3 TPEX, OCTAJIbHbIE — Ha 00JIee BBICOKOM YPOBHE;
MUHUMAJIbHBIII  ypOBEHb: HAa MUHUMAJIBHOM YypPOBHE C(QOpPMHUPOBAHBI: BCE
COCTABJISIFOLIME; OJTHA WM JIBE U3 TPEX, OCTaIbHbIE — HA 00JIEE BBICOKOM YPOBHE;

MOPOTOBBI YPOBEHb: Ha MOPOrOBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIOLIMUE;

OJlHa HUJIN ABC U3 TpéX, OoCTaJbHBIEC — Ha 00JIe€ BEICOKOM YPOBHC;

CpPEIHUI YPOBEHb: Ha CPEAHEM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIINE; OJIHA

WJIU JIBE U3 TPEX, OCTaJIbHBIE — Ha 00JIee BHICOKOM YPOBHE;

MPOJBUHYTBIA  ypOBEHb: Ha IPOJBHHYTOM ypOBHE C(OPMHpPOBAHBI: BCE
COCTABJISIIOIIME; OJIHA WIIK ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;
BBICOKHH YpPOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABIISIOIIUE
KOMIIETCHITUM.

4.2 Bonipocsl K 3K3aMeHY U IPpUMep IK3aMEeHAIIMOHHOT0 OWieTa

Ponb mapkuieinepckux chEMOK B paboTe TOPHOTO MPEITPUSITHS.

3amauun, KOTOpble pemaroTcsa Onarofaps aHalu3y NOTPEHIHOCTEH MapKIIEHIEePCKUX
CBEMOK.

dopMyiia MoayyeHus TOPU30HTAIIBHOTO yria IpU U3MEPEHUU COCOO0M MPUEMOB,
WJUTFOCTpalusi, O0bICHEHUE

Kaknmu norpemHocTsIMA CONMPOBOKAAETCS ONPEACICHUE KAKIOIO HAPABIEHUA?
Paccyxxnenus u nonydenue GopMyIibl CpeAHEH HHCTPYMEHTAIBHOM MOTPEIIHOCTH.
Oobmas hopMyia UHCTPYMEHTAIBHOM MOTPEIIHOCTH [Tl CIoco0a MpruéMOB.
dopmyna TMONMy4eHHS TOPU3OHTAIBHOTO yIia TMpPU HU3MEPEHHH CIOCOOOM
MOBTOPEHU, MILTIOCTpALHsl, 00bICHEHUE.

dopMyiia 1Sl HOTYyYEHHsI OTPEIIHOCTH BUBUPOBAHUS B CIIOCOOE MOBTOPEHUIA
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OOmiasi MHCTpyMEHTaJbHAs TOTPEIIHOCTh HM3MEPEHUS TOPH3OHTAJIBHOTO yria
CII0OCOOOM MOBTOPEHU M
10. BbIBOJ MOTPEIIHOCTH BU3UPOBAHUS Ha OCHOBAaHUU CBOMCTB TJla3a
11. BbIBOJ MOTPEIIHOCTH BU3UPOBAHUS HAa OCHOBAaHUM T€OMETPHS CETKU HUTEH
12. Ucxonnas popmyiia HOTpEeIHOCTA OKPYTICHUS
Cpennsisi OTpenIHOCTb OTCUETA 110 TOPUZOHTAIBHOMY KPYTY
CoctaBuTh (He nepepucoBaTh!) rpaduk MOrpemrHoOCTe yria st cnocoda npuéMos.
CocraButh (He mepepucoBath!) TpaduK TOTPENIHOCTEH yriaa s crocoba
IIOBTOPEHUN
CpaBHeHHE TOYHOCTH HU3MEPEHHs] TOPHU3OHTAJIBHOIO yria ABYMs CrIoco0aMu.
BriBogbl
BeiBon  ¢GopMmynbpl  TOTPENIHOCTH  W3MEPEHUS TOPU3OHTAIBHOTO  YIJia,
00yCIOBJICHHAs HETOYHOCTHIO IIEHTPUPOBaHUs curHaita B
BoiBog  dopmynbl  MOTPEMIHOCTH  U3MEPEHHMS  TOPU3OHTAIBHOTO  yIjia,
00yCJIOBJIEHHAs HETOYHOCTBHIO IICHTPUPOBAHUS T€ON0IUTa B TOUke C
BriBog oOmieit (hopMysbl MOrPEIIHOCTH TOPU3OHTAIBHOTO yIiia (10 MPUMEHEHUs
UHTErpana)
. BeiBoj1 00111€# (hOpMYJITBI MOTPEIIHOCTH TOPU3OHTAIBHOTO YIJIa (ITOCIe MPUMEHEHUS
UHTErpana)
. Tpu ciydas aHanu3a 3aBUCMMOCTH TOTPEIIHOCTA HU3MEPEHHUS] TOPU30HTAIBHOTO
yria B 3aBUCUMOCTHU OT €r0 BEJTHMUNHBI
. Be1BO/IBI M peKOMEHJAIMM OTHOCUTEIHHO METOJUKH M3MEPEHUs TOPU30HTAIBHOTO
yrja Ha OCHOBE aHaJIM3a €ro TOYHOCTH
OxapakTepu3oBaTh >JIEMEHTApHBIE MOTPEHTHOCTH HW3MEPEHHUS TOPH30HTAJIHLHOTO
yria
. BBIMOMHUTE ¥ MPOAHATU3UPOBATH YHCIOBOW MPUMEP OMPEIEICHHUS MOTPEIIHOCTH
U3MEPEHUS TOPU30HTAIILHOTO yTia
OnpeneneHre NOTPEIIHOCTH HU3MEPEHHs] TOPU3OHTAIBHOTO YIJla C IOMOIIBIO
rpadukoB
. Ompesnenenne MOTpelIHOCTH U3MEPEHUs TOPU30HTAIBHOIO yria, oOyClIOBICHHAs
HAKJIOHOM OCH BpaIleHUs TPyObl T€OH0IUTa (IPUINHBI, UILTFOCTPALIAN )
. Ompesenenne MOTPEIHOCTH M3MEPEHHs] TOPU30HTAIBHOIO YIja, 00yCIIOBICHHAs
HAKJIOHOM OCH BpallleHusi TpyObl T€OJ0JIMTa (MPUMEHUTHh HAKJIAIHOW YpOBEHb —
NOPSIJIOK pabOThI)
[TompaBka K HampaBJICHUIO TPU HAKIOHE TOPU3OHTAJIHHOW OCH BpAIICHUS TPYOBI
TEO0JIUTa
. [lompaBka kK U3MepeHHOMY TOPU30HTAILHOMY YTy TOPU30HTAIBHON OCH BpAaICHUS
TpyOBI TEOJ0JIUTA
Kak yuwThIBacTCS HaIlpaBiCHHUE BHU3HWPOBaHUS (BBEPX WIJIM BHW3) TPH BBOJIE
MOTIPABKU M3-3a HAKJIOHA OCHU BpalleHus TpyObl TeomomuTa?
. @opMyIia MONPaBKU B TOPU3OHTAIBHBIN YTOJI M3-32 HAKJIOHA OCH BPAILLEHUS TPYOBI,
€CJI OH U3MEPEH HECKOJIbLKIUMH MOBTOPEHUSMU
. Pexomenanum 1mo BBEICHUIO MOTIPABKHU B BEPTUKATBHBIN YTOJI
. BeiBoa (popMyIibl omnpesiesieHus: CpeHe MOTPEIIHOCTH U3MEPEHUsT BEPTUKAIBLHOTO

yria
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PaccmoTpeTs unciioBor IpuMep ONPENENICHHs] CPEIHEN IMOTIPEIIHOCTH W3MEPEHUS
BEPTUKAJIBHOI'O yTila
HeoOxomumas n 1ocTatodyHas TOYHOCTh M3MEPEHUSI BEPTUKAJIbHBIX YIJIOB CTOPOH
IIOJI3EMHBIX [TOJIMTOHOMETPUYECKHUX XOJ0B

HcTOYHMKM MOTpEemIHOCTEW NpH HM3MEPEHUM JUIMHBI CTOPOHBI  CTaJbHBIMU
pyJIeTKaMu
[TorpentHoCTh JUIMHBI U3-32 HETOYHOTO KOMIIAPUPOBAHHUS PYJIETKH
[TorpemHoCTh MIMHBI M3-3a HEMIPABWIBHOTO y4€Ta TEMIIEPATypPhl PYJIETKH
[TorpemHoOCTh MIMHBI M3-32 HEAOCTATOYHO TOYHOTO ONPENEIICHUS IPOBECA PYJIETKU
[TorpemHOCTh MIMHBI N3-3a HEMIPABWIBHOTO YUETA HATSKEHUS

[TorpentHoCTh JIMHBI W3-32 HENPABUIBHOTO OINPEACIICHUS YIJla HAKJIOHA
[TorpentHoCTh JMHBI W3-32 HENPABUIBHOTO OIPEAEIICHUS PEBBIICHUS
[TorpemHOCTh IIIMHBI U3-3a HEPABUIIBHOTO OTCYETA WIIM COBMELIEHUS
OO0111as1 TOTPEIHOCTD U3MEPEHUS JTUHBI

OnpeneneHne 3aK0HA HAKOIUICHHUS CITyYalHBIX ITIOIPEIIHOCTEN U3MEPEHUS JJINH
OnpeneneHue 3aKOHAa HAKOIUIEHUS CUCTEMATHYECKUX ITOIPEIIHOCTEN HM3MEPEHUs
JUTUH

CyMmMapHasi NOTpElIHOCTh W3MEPEHMS JUIMHBI C YY4ETOM 3aKOHOB HAKOIUICHHS
norpemntHoctel. TpeOoBaHUsS UHCTPYKIIUU

Onpenenenne ko3¢ PUIEHTOB 001Iel (POPMYJIIBI MOTPEMIHOCTH U3MEPEHUS JJINHBI
(mepBeIit crioco0)

Onpenenenne ko3¢ GUIEHTOB 0011el (HOPMYJIIbI MOTPEIIHOCTH U3MEPEHUS JJINHBI
(BTOpOI1 cI0C00)
[TorpentHocTy U3MEPEHMSI ITTUHBI CTOPOHBI CBETOAAIbHOMEPOM

OO11ee BbIpaKE€HUE CPETHUX MOTPEIIHOCTEN KoopauHat xoAa. [lonHoe BelpaxeHue
(wimrocTparusi, OObICHEHNS)

OO1iee BbIpaXEHHUE CPEIHUX NOrpelmHocTed KoopauHaT Xxoaa. Cokpali€HHoe
BBIpKEHUE (MIUTIOCTPAIINS], OOBSICHEHUS)
BriBog hopmynel cpenneit norpemHocT abenucesl Touku K xoma, o0ycinoBieHHON
CPEIHUMHU MOTPEITHOCTIMU U3MEPEHUSI €T0 YIII0B (MILTIOCTpalusl, 00ObSICHEHNS )
BriBog hopmymel cpeaueit morpenHoct opaunatel Touku K xoma, 00ycioBieHHON
CPEIHUMHU MOTPEIIHOCTIMU U3MEPEHUSI €T0 YIIIoB (MILTIOCTpalysl, 00ObSICHEHNUS )
BoiBog hopmyniel cpenneit norpemHoct abeuucesl Touku K xona, o0ycnoBieHHON
CPEIHUMU TOTPEIIHOCTSIMU HW3MEPEHUs] JJUMHBI CTOPOH (0OYCIIOBJIEHHOCTD
CIIy4ailHBIMH MOTPEIIHOCTAMU) (WILTIOCTpaIusi, OOBbICHEHNS)
BoiBog hopmyibl cpenelt norpemHoctu opauHatel Toukd K xona, 00ycioBieHHON
CPEIHUMH TOTPEIIHOCTIMU HU3MEPEHMsI JJMHBI CTOPOH (0OYyCIIOBIEHHOCTb
CIIy4ailHBIMH MOTPEIIHOCTAMU) (MILTIOCTpAIus, OOBbSICHEHNUS)
BreiBog hopmynel cpenneit morpenrHocT abenuccesl Touku K xoma, o0ycinoBieHHON
CPEIHUMH TOTPEHIHOCTIMU HM3MEPEHHS [UIMHBI CTOPOH (00YCJIOBIEHHOCTD
CUCTEMATUYECKUMHU TOTPEIIHOCTIMHU) (WiuTocTpanusi, oObsicHeHus )58 BriBox
dbopMyIBl cpeHEel TOoTrpemHoCcTH opauHaThl Toukun K Xoma, o0ycloBIEHHOM
CPETHUMH TOTPEUIHOCTSAMU HU3MEPEHHsI JUIMHBI CTOPOH (0OYyCIOBIEHHOCTD
CUCTEMATUYECKUMU MOTPEITHOCTSIMH) (MIUTFOCTPAIHS], OOBSICHEHUS)
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3anuch (QopMyn OKOHYATENBHBIX TOrpemHocTed koopauHaT Toukd K,
0OYyCIIOBJIEHHBIX MOTPEHIHOCTIMH U3MEPEHUS JJIMHBI CTOPOH XoJa (WLIOCTPALUs,
0OBSICHEHUS )

Beipakenuss Uit oOHIMX CpeAHMX MOTPEIIHOCTEN KOOpAMHAT XO0JAa IpHU
HEPaBHOTOYHO MU3MEPEHHBIX YINIax XoAa (MLTIOCTpalys, 0ObsICHEHNU)

BripaxkeHus i 00IIKX CpeJHUX MOIPEUIHOCTEN KOOPAMHAT X0/1a IIPU PABHOTOYHO

U3MEPEHHBIX YIVIax Xoja (wuirocTpauus, oObsicHeHus1)62 Ilpumenenue dopmyn

OOMIMX TOTPEIIHOCTe KOOpJAMHAT XOJa TPHU ONPEICICHUH BO3MOXKHOTO

pacxoXxaeHHs oceid 32005 Mpu cOOKe BRIPAOOTOK (MILTIOCTpAINs, OOBSICHECHHS)
BeiBog ¢Gopmynbsl a8 cpeaHedl MOTPEelIHOCTH JUPEKIHOHHOTO yria 00

CTOPOHBI CBOOOTHOTO MOJIMTOHOMETPUYECKOTO X012

Cpennsisi mOrpemHoCTh NOJ0KeHUs ToUku K cBOOOJHOr0 MOJIMTOHOMETPUYECKOTO

xoz1a

CpenHue MOTpemHOCTH KOOPAWHAT TOYKU CBOOOJHOTO MOJUTOHOMETPHUUYECKOTO

X072, 00YyCJIOBJIEHHBIE IOTPEIIHOCTHIO OPUEHTUPOBAHUS €TI0 IEPBON CTOPOHBI

[lorpemiHOCTh  MOJOXKEHUS TOCIAENHEH TOYKH CBOOOJHOTO  BBITSIHYTOI'O
PaBHOCTOPOHHETO IOJUTOHOMETPUYECKOIO X04a
Cpeanue norpemHocTH KOOpAMHAT KOHEYHOIO IYHKTA IOJMTOHOMETPHYECKOTO
X0/1a TIPY MPEABAPUTEIBHO YPABHEHHBIX yriax

[lorpemtHOCTh IOJOXKEHUsI IOCJIEIHENH TOYKH BBITSIHYTOIO PAaBHOCTOPOHHETO
ITOJIMTOHOMETPUYECKOTO XO0Jd, MPOJIOKEHHOTO MEXKIY CTOPOHAMU C TBEPABIMHU
JTUPEKIMOHHBIMH YTIIAMH

CpenHsisi TOTPeIIHOCTh JAUPEKIUMOHHOIO yria Jto00W CTOPOHBI HECBOOOIHOTO
MTOJIMTOHOMETPHUYECKOTO X014 MPY MPEABAPUTEIIBHO YPABHEHHBIX yTJlax

CpenHre morpemHoOCTH KOOPAWHAT KOHEYHOTO IYHKTA IMOJUTOHOMETPUYECKOTO
X014, UMEIOILETO TBEPABIM TUPEKIMOHHBIN YTOJI IPOMEKYTOYHON CTOPOHBI

CpenHue MOTPEemIHOCTH KOOPAMHAT JI00OM BEpIIMHBI MOJIUTOHOMETPUUYECKOTO
X0/1a, YPaBHEHHOI'O B YIJIax U KOOpJAUHATaX

Cpeanue norpemHocTH KOOPAMHAT KOHEYHOrO IYHKTA IOJIMIOHOMETPHYECKOTO
X0/1a ¢ U3BMEPEHHBIMU AUPEKIIUOHHBIMA yTIIaMU
Cpenssist NOrpemHoCTh FEOMETPUYECKOTO HUBEJINPOBAHUS
Cpenssist NOrpemHoCTh TPUTOHOMETPUYECKOTO HUBEITMPOBAHUS
[TorpentHocTr MPOEKTUPOBAHMS B IIAXTY TOUKU U HAIIPABJICHUS
BnusiHue nBUKEHUS MOTOKA BO3yXa
JlericTBUE Kaneb BOJbI
Heo0xoaumocTh nccneaoBaHuil KayaHusi OTBeca
BiistHue ynpyroctu npoBOJIOKM OTBECA
CxokIeHue K HEHTPY 3EMIIM IIPU OIYCKaHHUH IBYX OTBECOB
[IputskeHne OKpyKarolux Macc
NuTepnperanns yriioBOM MOTPEIIHOCTH NMPOCKTUPOBAHUSA HA OCHOBE CIIyYalHOIO
XapakTepa pacCMaTpUBAEMOIO SIBJICHUS
Bripaxkenue ciydaifHOM yrioBOW MOTpeIIHOCTH O€3 BBOAA MHTETPUPOBAHUS

IlonmyuyeHne Ha OCHOBE ONPENEIIEHHOTO WHTErpana BBIPAXEHUS YIJIOBOU
IIOIPEIIHOCTH CTBOPA OTBECOB
[Tonydenue BbIpaXeHHs TUHEHHBIX MOIPEITHOCTEHN JIJIs1 IBYX OTBECOB M 0000IIIeHNE



85 Amnanu3 norpemHocTel NPUMBbIKaHHsI IPH T€OMETPUIECKOM OPUEHTUPOBAHUU

86. IlorpemHocTs onpeaeneHys yriioB B COEJUHUTEIBHOM TPEYTOJIbHUKE

87. OO6mue u ynpoméHHble (OPMYJIbI OLUEHKM TOYHOCTH YIJIOB COEIUHUTEIBHOIO
TPEYrOJIbHUKA

88. BrIBO/IBI M TPEOOBAaHNS MAPKIIEUIEPCKON HHCTPYKLIUU

89. KoHTpob NpaBUIIBHOCTH U3MEPEHUM AIIEMEHTOB COCAUHUTENBHOTO TPEYTOJIbHUKA

90. ®opMyJIbl KOHTPOJIBHBIX BEIYMCICHUN

91. UyBcTBUTENHHOCTH (DOPMYII K MIOTPEITHOCTSIM U3MEPEHUS CTOPOH

92. UyBcTBUTEIHHOCTH (DOPMYII K MTOTPEIIHOCTH U3MEPEHUS yIIia

93. BnusiHKME MOTPEMIHOCTEW LEHTPUPOBAHUS TEOJOJIUTA HA TOYHOCTH NPUMBIKAHUSA K
oTBeECam

94. OOmas NOrpemHoOCTh T'€OMETPUUYECKOIO OpPUEHTUPOBAHUS  4Yepe3  OJUH
BEPTHUKAJIBHBIN CTBOJI

95. ITorpemHoCcTh MPUMBIKAHUS K OTBECAM COEAMHUTENIBHBIM YETBIPEXYTOJIBHUKOM

96. Crynen4yaroe OpUeHTHPOBAHUE YePE3 OJUH BEPTUKAIIBHBIN CTBOJI

97. Ananu3 NorpemHocTel OpUEHTUPOBAHUS YEPE3 J1Ba BEPTUKAIBHBIX CTBOJIA

98. O06111as MOrPENTHOCTH OPUECHTUPOBAHUS

99. ITorpemHoCcTh OnpeaeaeHus AMPEKIUOHHOIO yIJIa CTBOPA OTBECOB HA ITIOBEPXHOCTH

100. [TorpemHocTs JUPEKIIUOHHOTO yria CTOPOHBI IIOJ3€MHOT'O
HOJIMTOHOMETPUYECKOTO X0Ja, OOYCIIOBJIEHHAs] MOTPEIIHOCTSIMH H3MEpPEHUsl €ro
YTIIOB

101. ITorpemHocT nepBoi, BTOPOH, JIF0OOH CTOPOH

102. [TorpemHocThb JTAPEKLIMOHHOTO yria CTOPOHBI IIOJ3EMHOI0
MOJIMTOHOMETPUYECKOTO X0/1a, 0OYCJIOBJIICHHAS] MOTPEIIHOCTAMHU M3MEPEHUsS JUIHH
€ro CTOPOH

103. IlorpemHoOCTh AUPEKIMOHHOTO yTJIAa CTOPOHBI BBITIHYTOIO PaBHOCTOPOHHETO
MO/I3€EMHOT0 TIOJIMTOHOMETPUYECKOTO X0Aa

104. TpeOoBaHuMsI WHCTPYKIIMM OTHOCHTEIIbHO OPUEHTHUPOBAHMS 4Yepe3  JiBa
BEPTUKAIBHBIX CTBOJIA

105. OpuentupoBaHue yepe3 Tpu U 060j1ee BEPTUKAIBHBIX CTBOJIOB

106. YcnoBHas cuctema KOOpAUHAT

107. LleHTp TSKECTH CUCTEMBI

108. OpuenTtupHas yrioBas momnpaBka

109. MacmtabHast mornpaBka

110. KoopauHathl y3710BOM TOUKH



IIpumep dK3aMeHANMOHHOTO OUJIeTA

I'OCYIAAPCTBEHHOE OBPA30OBATEJIBHOE YUYPEX/IEHME
BBICILIEI'O [IPOPECCHOHAJIBHOI'O OBPA3OBAHMS]
«AOHEIIKNU HATTMOHAJIBHBbIM TEXHUYECKWN YHUBEPCUTET»

YpoBeHB BRICIIECTO MPOPECCHOHATEHOTO 00pa30BaHUs CHEAIUTET
(bakanmaBpHar, CEUATUTET, MarucTpaTypa)
Hamnpasnenue (cieruanbHOCTh) MOATOTOBKH: 21.05.04 «I'opHoe nemno»
(xon, Ha3BaHUE)
Hanpasnennocts (mpoduib): «Mapkieniepckoe aeno»
(na3Banme)
CemecTp: 10
YyeOHast JUCUUTUIMHA! AHaan3 MapKIIEHIEPCKUX ChEMOK
BUJIET Ne

1. UacTpyMeHTaIbHBIC IOTPEITHOCTH TOPU3OHTAIBHBIX YTIIOB, H3MEPEHHBIX CIIOCOOOM
MTOBTOPEHUM.

2. CpeHHE TIOTPEIIHOCTH KOOPIUHAT KOHEYHOT'O ITyHKTA MMOJIMTOHOMETPUYECKOTO X0/1a C
U3MEPEHHBIMU AUPEKIIUOHHBIMU yTIIaMU

3. CryneHuaToe OpHEHTUPOBAHNE YePe3 OJIMH BEPTHKAIBHBIN CTBOJI

VYTBep:KJIeHO HA 3acelaHuU Ka(eapsl «Mapxkueiaepckoe aeno» uM. J[.H. Ornobannay
(HauMeHOoBaHHUe Ka(eapbl IOJHOCTHIO)

IIpotokon Ne
3aB. kadeapoit

(rozrvCH) (®.1.0.)
DK3aMeHaTop

(moamnuce) (®.1.0.)

KPUTEPUHU

OLICHUBAHUSA IK3AMEHANMOHHOM padoThI 0 IMCHUIINHE KAHAJIN3
MapKIIEHIEePCKUX CbEMOK»
JJI51 00yUYarIIMXcs Mo HanpasjaeHuo noaroroBku 21.05.04 «I"'opHoe aej10»
HanpasJjieHHOCTH (npoduiis) «Mapkuienaepckoe 1e/10»

B xaxxmom Ouiete cofepKUTC OJUH TeopeTudeckuii Bonpoc (Borpoc Ne3) u nBa
npaktuyeckux (Bompockr Nel u Ne2 coorBeTcTBEHHO). 3aaHUsIM NPHCBAUBAIOTCS
cieayromue BecoBble kodpdunmenter: 0,3; 0,35 uw 0,35. CymMmMa BecOBBIX
K03((PUIIMEHTOB paBHA €IMHULIE.

OTBeT Ha KakIo€ 3aJaHue oleHuBaeTcs Mo 30-0alpbHOM IMIKajle UIT OYHOM
dbopmbl 00yuenus u 40-6anbHOM AJ1s1 3a04HOM (POPMBI OOyUEHUS.

[Ipu oTBeTe Ha TeopeTHUECcKOe 3aaHue olleHKa «30» CTaBUTCS B Cydae MOJHOrO
CUCTEMHOTO PacKphITHs BoIpoca 0e3 Kakux-nu0o HeTrouHocTed. bamnel cHuMaroTcs,
eclii B OTBETE YMYyIICHbl Kakue-I1u00 BTOPOCTENEHHBbIE MOMEHTHI (40 5 O6amoB),
JIOTIYIIEHbI HECYIECTBEHHbIE HETOYHOCTH (4O 5 OaiioB), AOMYILEHbI CYIIECTBEHHBIC
HETOYHOCTH TIPH TMPABUILHOM OTBeTE B 1esioM (1o 10 6amioB), mpu HETOCTATOYHOM
NpEICTaBICHUA MaTepuaiioB (0auibl CHUMAIOTCS KaK MPOLEHT HEIOCTAIOIIEro
MaTepHuaa ¢ y4eToM €ro 3Ha4UMOCTH ).



Ntorosas olieHKa 3a 3K3aMEH PACCUUTHIBAETCSI KAK CyMMa ITPOU3BEACHUIN OIIEHOK
3a KaXKJ10€ 3aJ]aHhe Ha UX BECOBOM KOA(DPHUITUEHT.

llpumep pacuema umoeosoti oyerKu no IK3AMeH).

B Ounere umeercs Tpu 3aaHus ¢ BecoBbIMU Kodhduimentamu 0,3, 0,35 u 0,35.
[lycTe omenku 3a kaxpaoe 3amganue mno 30-OamapHOM mikane coctaBuiu: 30, 20 u
250a1110B, COOTBETCTBEHHO.

Torna utoropas oreHka 1Mo 3K3aMeHy COCTaBJISET:

0,3-30+0,35-20+0,35- 25 = 24,75 ~ 25 6ann06 .

4.3 Kputepuu onieHUBaHUA

OueHvBaHNME 3HAHUN CTYJEHTOB MPH CEMECTPOBOM KOHTPOJIE OCYILIECTBIISIETCS
10 TOCYJapCTBEHHOM mikajne, OammpHorM mkaine u 1kame ECTS. PesynpraTh
OIICHMBAHUSl 3HAHUW CTYJCHTa BHOCSATCA B 3a4€THO-IK3aMEHAIMOHHYIO BEJIOMOCTb U
3aUETHYIO KHIDKKY CTYCHTA.

B Teuenue cemecTpa M B 3a4E€THO-3K3aAMEHALMOHHYIO CECCHUIO, CTYJECHT OYHOU
dbopmbl 00yUEHHST MOKET HAOpaTh CIEAYIONIEe KOJINYECTBO OaJIOB:

KOHCIIEKTUPOBAHHE MaTepuaja — mo 2 Oamia 3a KaXaoe JEKIHOHHOE 3aHSTHE
(makcumym 34 Gasia 3a ceMecTp);

paboTa Ha Ja0OPATOPHBIX 3aHATUSAX — MO 2 0amia 3a KaXjo€ BBIIOJHEHHOE
3amanue (Makcumym 16 6aioB 3a ceMecTp);

KOHTPOJILHBIE MEPOTNPUSITHUS — IO 5 0aJIJIOB 32 KaXyI0 MOJIOKUTEIbHYIO OLEHKY
IIPU KOHTPOJIBHOM ompoce (TecTupoBanun) (MakcumyM 20 0asuioB 3a ceMecTp);

sk3ameH — 0-30 6aios.

B TedueHue cemecTpa M B 3aU4€THO-3K3aMEHALMOHHYIO CECCHUIO, CTYJEHT 3a04HOU
dhopMbI 0O0yUICHHUS MOXKET HaOpaTh CIeAyoIee KOJINIeCTBO 0auIoB:

KOHCIIEKTHPOBaHUE Marepuaia — 1o 4 0ayuia 3a KaxkJI0e JICKIIMOHHOE 3aHSATHE
(MakcuMyM 8 0aJIIOB 3a CEMECTD);

pabota Ha 7a0OpPATOPHBIX 3aHATUAX — MO 4 Oanna 3a KaxkI0€ BBITIOJHEHHOE
3aianue (MakcumMyM 4 6aJia 3a ceMecTp);

BBITIOJTHEHHE KOHTPOJILHOM paboThl B cOOTBeTCTBUM C [ /] 0-48 Oayuios (1o 6 6asuioB
3a KaXJIbIM pa3ies KOHTPOJIBHOM padoThI);

sk3ameH — 0-40 6aios.

Tekymmil KOHTpPOJIb 3HAHUM CTYJEHTOB IPOU3BOAMUTCA IO pe3yJibTaTaM
BBITIOJTHCHHS Pacu€ToOB Ha JIAOOPATOPHBIX 3aHATHAX 1O WHIWBUIYyAIbHOMY BapHaHTY,
BO BpEMs KOHTPOJIbHBIX OIPOCOB B XOJ€ MPOBEIACHUS JICKIIMOHHBIX W MPAKTUUCCKUX
3aHATHM.

Ipumep pacuema umozo80tl oyeHKu no OUCYUnNIUHe.

ITycTh OLIEHKH 3a KaXJ0€ 3aJJaHUE COCTABUIM COOTBETCTBEHHO:

- KOHCTIEKTUPOBaHUE MaTepuana — 32 Oannia;

- paboTa Ha MPAKTUYECKUX 3aHATHIX — 14 OaIIOB;

- KOHTpOJIbHBIE MeponpusiTus — 20 0asios;

- 9K3aMeH — 25 0aioB.

Toraa ntoroBasi OLEHKA MO KYpCY COCTABUT:
324+ 14+ 20+ 25=9106ann



[Tonyyennass omenka mo 100-0ayutbHOM IIKane OMPENENseT OIEHKY TI0
HalMOHAJILHOU 11Kaje U mKajieECTS.

Cymma 6aJIJvIOB o 100- Ouerka 110 mxane ECTS OneHka 1'[9
OaJILHOM IIIKaJIE rOCYyJIapCTBEHHOM IITKajIe
90-100 A OT1iau4HO / 3a4TEHO
80-89 B Xopotiio / 3a4TeHO
75-79 C
70-74 D VY 10BIE€TBOPUTEILHO /
60-69 E 3a4TCHO
35-59 FX HeynoBnerBopurensHo /
0-34 F* HE 3a4YTEHO

* — ¢ 00s13aTEIBHBIM TNOBTOPHBIM U3Yy4YCHUCM AWCHUIUINHBI.

4.4. Ilpumep TeKylIero onpoca Ha NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATUIX
U JJadopaTopHbIX padorax

JlaGoparopHas pabota Ha TeMy: OnpeeneHre dJIeMEHTapHbIX OTPEITHOCTEN
WU3MEPEHUS TOPU30HTAILHOTO yTJa.

Bomnpoce! npu Tekyiiem omnpoce:

1. Yrto oTpakaeT MHCTpPyMEHTAJIbHAS MOTPEIIHOCTH?

2. Kak HaxonuTcs MOTpentHoCTh [IEHTPUPOBAHUS TEOI0IUTA?

3. Kak HaxonuTcs morpentHocTh EHTPUPOBAHUS CUTHAIIA?

4. Kak BBIYUCHSIOTCS JTUHEHHBIC MOTPEITHOCTH IIEHTPUPOBAHUS TEOI0JIUTA U

curHana?
5. B uém menp nanHOM paboTHI?

4.5 KypcoBoe npoeKTHPOBaHHe
Y4eOHBIM MJIAHOM KYpPCOBOE MPOSKTUPOBAHUE HE 3aINIAHUPOBAHO.
5 PEKOMEHIYEMAS JIUTEPATYPA
I Ocnoenaa numepamypa

1. MuxaiinoBa, T. B. AHanu3 TOYHOCTH MapKIICHACPCKUNA U3MEPEHUH : yueOHOe
nocoobue / T. B. Muxaitnoa, T. Bb. PoroBa. — KemepoBo : Kysbacckuit
roCyapCTBeHHbIN TexHuueckuil ynusepcuretr umenu T.D. ['opbauésa, 2017. — 109 c.
— ISBN 978-5-906888-85-3. — TexkcT : anextponnsiii // LludpoBoii 06pa3zoBaTeIbHBIN
pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/110547.html . —
Pexum noctyna: as aBTOpU3HP. MOJIb30BaTeNei

2. Cmommu, C. B. Mapkmeiaepckoe Haello: IpeapacdyeT TOYHOCTH
MapKIIeHIepCKOTO-TeoAe3ndecknx padbor : yuebnoe mocodbme / C. B. Cmomma. —
Mockga, Bonorna : Undpa-Unxenepus, 2021. — 352 ¢. — ISBN 978-5-9729-0629-1.
— TexkcT : anextponHbii // IludpoBoii oopazoBarenbHbiil pecypc IPR SMART : [caiiT].



https://www.iprbookshop.ru/110547.html

— URL: https://www.iprbookshop.ru/114926.html . — Pexum pgocrtyma: mns
aBTOPU3UP. MOJIb30BaTEICH

3. Poyt, I'. H. Mapkmeiinepus : yaueobnoe nocodue / I'. H. Poyt, T. b. Porosa, T.
B. MuxaiinoBa. — KemepoBo : Ky30acckuli rocyaapCTBEHHBIM TEXHHYECKUN
yHuBepcuteT uMeHn T.®. ['opbauésa, 2019. — 145 ¢. — ISBN 978-5-00137-081-9. —
Texker : anexktponHsIii // [ludposoit o6pazoBatensHbiil pecypc IPR SMART : [caliT]. —
URL: https://www.iprbookshop.ru/109111.html . — Peskuim mocTyma: ajisi aBTOPH3HP.
II0JIb30BATEIIEH

II /lononnumensnasa aumepamypa

5. AHanu3 TOYHOCTH TOJ3EMHBIX MAapKIICHIEPCKUX CeTel: [DIEeKTPOHHBIN
pecypc] VYue6. mocobue /B.B.3BepeBuu, B.H.I'yceB, E.M.BosnoxoB. — 2,4 MO —
HannonanbHbI MUHEPAIBHO-CHIPbEBOM YHUBEpCUTET «I OpHBIIY. 2-¢ u3f., uctp. CIIO,
2014. 145 c. - 1 ¢aiin. - Cucrtem. TpeboBanusa: Acrobat Reader. - Pexxum gocrtyna:
http://ed.donntu.ru/books/17/cd6630.pdf - 3aru. ¢ skpana.

6. lamanckas A.T. Mapkmeigaepckue paboThl MpU MOA3EMHON pa3paboTke
MOJIE3HBIX MCKOIMAEMBIX [DJIEKTPOHHBIN pecypc] : yueOHO-MeTOANYECKOe Mocodue st
cTyneHToB crnenuanbHoct 130404 "Mapkmeiinepckoe neno" / A.T. Illamanckas, U.A.
JIeickoB ; ®I'BOY BIIO '"llepm. Ham. wuccinen. mnoautexH. YyH-T"', Kad.
MapKIIEHAEPCKOTO JieNia, T€0/Ie3ur U reonH()POPMaIMOHHBIX cUcTeM. - 4 MO. - Tlepms :
N3p-so ITHUITY, 2014. - 1 ¢aitn. - CucteM. tpeboBanusi: Acrobat Reader. Pexum
nocryma: http://ed.donntu.ru/books/17/cd6628.pdf - 3aru. ¢ sxpaHa.

7. CanmponoBa H.I1. Mapkmeiiaepust [ DneKTpOHHBINA pecypc| : aHaIu3 TOYHOCTH
Mmapkieiaepckux padot / H.I1. Canponosa, FO.H. Hosuuuxun ; ®T'’AOY BIIO "Har.
uccnen. texnon. yH-t MUCuC", Kad. reosorun u Mapkiieiaepckoro aena. - 1 MO. -
Mocksa : MUCHUC, 2015. - 1 ¢aitn. - Cucrem. TpeboBanus: Acrobat Reader. Pexum
noctyna: http://ed.donntu.ru/books/17/cd6613.pdf - 3aru. ¢ sxpana.

6 YYHEBHO-METOANYECKOE OBECIHEYEHUE JITUCLHUIIJINHBI

Y4eOHO-MeTOAMYECKUE U31aHus], paspa0oTanHbie B JJoHHTY:

K nexnusm:
Koncnekr nexknuii  y4eOHOM  aucuuiiiabel — «Mapkieiaepus.  AHanu3
MapKIIEHIEepCKuX ChEMOK» / [DHEKTpOHHBIA pecypc]| : s OO0ydaromMXCcs IO

cnenuanbHOCcTH 21.05.04 «"opHOE nenmo» crnernuanu3aius «Mapkieiaepckoe 1emoy /
'OYBIIO «/IOHHTVY», Kad. mapkmeiinepckoro aena um. J[. H. Orno6auna ; cocr.:
Mupnsiii B.B.— Onekrpon. man. (1 daitn). - Hormenx: JTOHHTY, 2022. — Cucrem.
TpeboBanus: Acrobat Reader. (mocTym yepe3 TMUHbBIN KaOWHET CTY/ICHTA).
K nabopartopsbiM paboTam:

Metoanyeckue yKa3aHus M0 BBINOJHEHUIO JA00PATOPHBIX Pad0T MO JUCHUIITIHHE
«Mapxkmeiiiepusi. AHAJIM3 MAPKIIEHAePCKUX CbEMOK» [DIEKTpOHHBIN pecypc] :
s oOydaromuxcs 1o crnenuaibHoctu 21.05.04 «I"opHoe nenmo» crenuain3aius
«Mapxmerinepckoe neno» / TOYBIIO «JIOHHTY», Kad. mapkmeiiaepckoro iena um.
J1. H. Orno6nuna ; coct.: B. B. Mupnsrii, 1. B. ®unatoBa. — DnextpoH. aaH. (1 daiin).



https://www.iprbookshop.ru/114926.html
https://www.iprbookshop.ru/109111.html
http://ed.donntu.ru/books/17/cd6630.pdf
http://ed.donntu.ru/books/17/cd6628.pdf
http://ed.donntu.ru/books/17/cd6613.pdf

— Jlonenk : IOHHTY, 2020. — Cuctem. TpeboBanusi: Acrobat Reader (moctym depes
JIUYHBIN KaOUHET CTYJICHTA).

JIEKTPOHHO-UH(OPMALIMOHHBIE PecypPChl

DNeKTPOHHO-0MOIMoTeUHas cucteMa J{IoHeKOro HallMOHAIBHOTO TEXHUYECKOTO
yauBepcureta. — Jlonenk : Hb JIOHHTY. — URL: http:/library.donntu.ru/ebs.php . -
TeKCT : JIIEKTPOHHBIN.

Hayuno-Texandeckas 6ubamnoTeka JJOHEIKOTO HAITMOHAIEHOTO TEXHUYECKOTO
yauBepcuteta. — Jlonenk : Hb IOHHTY, 1999 -2022. — URL:
http://library.donntu.ru/ — TekcT : 2JIeKTpOHHBIH.

Hayunas snexktponnas 6ubmuoreka ELIBRARY.RU — Pexxum noctymna:
http://elibrary.ru/ — TekcT : 37I€KTPOHHBII.

LINPPOBOU OBPA3OBATEJILHBIN PECYPC IPR SMART —
http://www.iprbookshop.ru/ — TekcT : 3MeKTPOHHBIHA.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1. Yuebnas aymutopus Ne 11.320, yueOuwlii kopmyc 11, mnga mpoBeneHus
3aHATHH JIEKIIMOHHOTO TUIIA, TPYNIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAlUM, TEKYILETO
KOHTPOJISL U MPOMEXYTOUYHON arTecTauuu (MyJIbTUMEAUITHOE 000pYA0BaHKE: HOYTOYK
(OC — Windows 8.1 Professionalx86/64 (akamemmueckass moamucka Dream Spark
Premium), Libre Office 3.3.0.4 (mumemsus GNU LGPL v3+ u MPL 20),
MYJIbTUMEIUMHBINA TPOEKTOP, IKPaH; CHelMaIn3upoBaHHas MeOellb: I0CKa ayAuTOpHas,
CTOJIBl ayAUTOPHBIE, CTYJIbsl YUYEHUUECKUE; IEMOHCTPALIMOHHBIE CTEH/IbI U TIJIAKATHI).

2. Y4ueOHBIM MOJUTOH ¢ MapKIIEHIEPCKUMU TOYKAMHU, XOJUT CEBEPHOTO Kpblia 3
staxka 11 yuenoro kopmyca u kopugop 3 staxka 11 yueObHoro kopiryca, Jijisi TpOBEICHUS
3aHIATHH J1a0OpaTOPHOTO TUMA (KECTKO 3aKPETICHHBIC MTATUBBI, IKa(bI ¢ MpUOOpaMu,
JIEMOHCTpallMOHHbIE TIakaThl, Teoaoautsl 2TSK, teomomutel 2T30M, HUBEIHPHI
HI10KJI, nuBenupsi HB-1, nmnaHuMeTpbl, 3JIE€KTPOHHBIA IUIAHUMETP, SJIEKTPOHHBIN
TaxeoMeTp).

3. YueOnas nabopatopuss Ne 11.327, yueOubiii xkopmyc 11, nns mpoBeneHUs
7a00paTOPHBIX 3aHATHH: CTOJM JJig paboOThl C IUIAHAMU TOPHBIX BBIPAOOTOK U
rpaduueckoil HOoKyMeHTanue (OOJbIION); LEHTPUPOBOUHBIE CTOJMKHU (2 MIT.); CTYJ
1 opueHTHpoBaHus (1 1IT.); mpucmocoOiaeHue s MPOBEICHUS OPUEHTUPOBAHUS
yepes BEPTUKAIIBHBIN CTBOJI

4. Tlpenapatopckas, knagoBass Ne 11.328, yuebnsiii kopnyc 11, nis xpaHeHus
MapKIIeHIePCKO-T€0Ae3NUECKUX MTPHUOOPOB U HHCTPYMEHTOB.

5. [Tomermenus 7151 CaMOCTOSITEIBHON PA0O0THI C BO3MOKHOCTBIO TTOIKITFOUCHUS K
cetu «MHTepHeT» U obecreyeHHMEM JAOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa3oBaTeNbHyI0 CpeAy OpraHM3alllM: YUTaJbHbIE 3aibl, yuyeOHble Kopmyca 2, 3
(KomnproTepHass TeXHMKa C BO3MOXHOCTBbIO NOJAKIIOYEHHS K ceTh «MHTepHeT» Hu
o0ecrieyeHrneM JI0CTyna B DJIEKTPOHHYI0 HH(POPMAIIMOHHO-00Pa30BATEIbHYIO CpPELy
(BUOC JJOHHTY) u anekrponHo-6ubmoreunyro cuctemy (ObC IPRbooks), a Takxke
BO3MOKHOCTBIO MHAMBHUAYaJIbHOTO HEOIPAaHUYEHHOT0 JocTyna obydatomuxcsa B 9bC u
DOUOC nocpeacteom Wi-Fi ¢ mepcoHanbHbIXx MOOMIBHBIX ycTpoiicTB. OC — Microsoft


http://library.donntu.ru/ebs.php
http://library.donntu.ru/
http://elibrary.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/

Windows 7, Open Office 2.0.3 — obmectBennas nunen3uss MPL 2.0/Grubloaderfor
ALT Linux — muuen3us GNU LGPL v3/ Mozilla Firefox — muuensus MPL 2.0, Moodle
(Modular Object — Oriented Dynamic Learning Environment) — numensus GNU GPL).



