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1 OBIIIASI XAPAKTEPUCTHKA T'OCYJAPCTBEHHOM UTOT'OBOM
ATTECTALIUHN

1.1 esun 1 321244 roCy1apCTBEHHOI MTOTOBOM aTTECTALIMHU

['ocynapctBennast wutoroBasi arrecranus (manee I['MA) mpoBomuTcs Ha
3aKJIIOYUTENIbHOM  dTane o00yueHus oOyvaronmuxcs. K T'MA  nmomyckatores
oOyJaroluecsi, 3aBEepUIMBIINE TMOJHBIA  Kypc OOydeHHs 1O  OCHOBHOM
00pa30BaTENbHOM MPOTPAMME U YCIICITHO CABIINE BCE MPEAIICCTBYIOMINE IK3aMEHbI
Y 3a4€Thl, PErJIAMEHTHPOBAHHBIE YUEOHBIM IIJIAHOM MOJArOTOBKH CIIELIUAIUTETA.

Ilene I'MMA — omnpeneneHne  COOTBETCTBHUS — PE3YJIbTATOB  OCBOCHUSA
OOy4arolMMHUCSI OCHOBHOM 00pa30oBaTENbHON MPOrpaMMbl BBICIIETO 0Opa3oBaHUs
cootBercTByOmM OI'OC BO no cneunansHocty 21.05.04 T'opHoe neno (ypoBeHb
CHEIUAINTETa), YTBEPKICHHBIM IpUKa3oM MuHuCTEpcTBa 00pa30BaHUS W HAyKd
Poccuiickoit ¢enepanun ot 17 oxtabps 2016 r. Ne 1298, u T'OC BO 1o
HanpaBjeHuto noArotoBku 21.05.04 «I'opHoe 1ei0», yTBEPKIACHHBIM MPUKA30M
MunucrepctBa Jlyranckoit Hapomnoit PecmyOmuku ot 21.08.2018 No 782-op,
cnequanu3anusa «Mapkuieiinepckoe aeino». B pesynbrare OCBOEHHs IPOrpamMmbl
CHEIUAINTETA y BBIITYCKHUKA dbopmupytoTcs OOIIEeKyIbTYpHBIE,
obmienpodeccuoHanbHbIE U NMPo(eccrnOHaIbHbIE KOMIIETEHIUH.

3aoauu I'MA 3axmoyarorcs B (POPMHUPOBAHUU U TPOBEPKE YPOBHS OCBOCHMS
CHEAYIOIMNX KOMIIETECHIINM:

00WeKy1bmypHvle KOMNemeHyuu:

OK-1 — crtocoOHOCTB K a0CTPAKTHOMY MBIIUICHUIO, AaHAJIU3Y, CUHTE3Y;

OK-4 — cmocoOHOCTh HCMHOJIB30BaTh OCHOBBI JIKOHOMHUYECKMX 3HAHUN B
pasnuYHbIX chepax KU3HEAESITEIbHOCTH;

OK-5 — crmocoOHOCThIO UCTIONIB30BaTh OCHOBBI MPABOBBIX 3HAHUHN B Pa3IMYHbBIX
chepax KU3HEACATSILHOCTH;

OK-7 — TroTOBHOCTb K CaMOpPa3BUTHIO, CaMOpEaM3alliM, HCIOJIb30BAHUIO
TBOPYECKOT'0 NOTEHIINAJIA,;

OK-9 — cnocoOGHOCThIO HMCHOJI30BaTh MPUEMbl OKa3aHUS TEPBOM MOMOIIIH,
METO/IbI 3aIUTHI B YCJIOBUSX UPE3BBIYAWHBIX CUTYyAITUH.

obwenpoeccuonanbhvie KOMNEeMeHyuu.

OIIK-1 — cmocoOGHOCTh pemniaTh 3ajauud NpodecCUOHaTBHON ACATEILHOCTH Ha
OCHOBE HH(POPMALMOHHON M OMONIHOrpaduUecKoil KyJIbTypbl € HPUMEHEHUEM
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTMA M C YYE€TOM OCHOBHBIX
TpeboBaHU HHGOPMAITMOHHON OE30MTaCHOCTH;

OIIK-4 — roTOBHOCTh C €CTECTBEHHOHAYUYHBIX MO3MIIMA OLEHWBATH CTPOCHHUE,
XUMHUYECKUN 1 MUHEPATBHBIN COCTaB 36MHOM KOPBI, MOP(HOJIOTUUECKHE 0COOEHHOCTH
U TCHETHYECKHUE THUIBI MECTOPOXKICHUW TBEPABIX IOJIE3HBIX HCKOIMAEMbIX TpHU
pEelIeHNH 337a4 0 PALMOHAIBHOMY M KOMIUIEKCHOMY OCBOEHHUIO I'€OpECYpPCHOIO
MOTEHITNAIA HEJp;

OIIK-5 — roTOBHOCTH MCITOJIB30BaTh HAYUYHBIE 3aKOHBI U METOJBI IIPU T'€0JI0r0-
MPOMBITIUICHHONW OIICHKE MECTOPOKIECHUN TBEPABIX TIOJIE3HBIX MCKOMAEMbIX U
TOPHBIX OTBOJIOB;




OIIK-6 — TOTOBHOCTh HMCMOJL30BATh HAYYHBIC 3aKOHBI M METOJBI TIPH OIICHKE
COCTOSIHUS OKpyKarouied cpeabl B cepe (PYyHKIHMOHUPOBAHUS MPOU3BOJICTB I10
DKCIUTyaTallMOHHOM  pa3Beike, [00blde W 1mepepaboTKe TBEPABIX IMOJIE3HBIX
MCKOIAeMbIX, a TAKXKE MTPU CTPOUTEIHCTBE U DKCIUTyaTallUU MOA3EMHBIX 0OBEKTOB;

OIIK-7 — yMeHH€e TOJIb30BaThCsl KOMIBIOTEPOM KaK CPEJCTBOM YIIPABJICHUS U
00paboTku UHGOPMAIMOHHBIX MACCHBOB);

OIIK-8 — cnocoOHOCTh BbIOMpaTh u (W) pa3pabaTbiBaTh oOOecIeueHue
WHTETPUPOBAHHBIX TEXHOJIOTHYECKUX CHCTEM DKCILTYyaTallHOHHON pa3BeNKH, JOOBIYH
U TepepaOdOTKH TBEPIBIX IMOJE3HBIX HCKOMAEMbIX, a TaKkKe NPEANPUATANA TIO0
CTPOUTEIBCTBY M JKCIUTyaTaIluy MOA3EMHBIX OOBEKTOB TEXHUYECKHUMH CPEICTBAMH C
BBICOKMM YPOBHEM aBTOMATU3AIUHU YIIPABIICHUS;

OIIK-9 — BnageHne MeTOIaMH aHAIIN3a, 3HAHUE 3aKOHOMEPHOCTEH MOBEICHUS U
VIOPABJICHUS] CBOMCTBAMH TOPHBIX IOPOJI M COCTOSHHEM MacCHMBa B IMpoIleccax
n0ObIYM ¥ mepepabOTKM  TBEPHAbIX MOJE3HBIX MCKOMAeMbIX, a TaKkXke TMpH
CTPOUTEIHCTBE U IKCILTyaTallMK MMOJA3EMHBIX COOPYKEHUM;

npogheccuoHaivbHble KOMNEemeHYuu 8 NpouU3800CMEEHHO-MEXHON02UUECKOL
0esimebHOCU:

[IK-1 — BrnajmeHue HaBBIKAMHM aHAJM3a TOPHO-TEOJOTUYECKUX YCIOBUU TPH
HKCIUTyaTallMOHHON pa3BeAKe M JOObIYE TBEPABIX IMOJIE3HBIX MCKOMAEMBbIX, a TaKKe
IIPU CTPOUTENHCTBE U IKCIUTyaTallUU MTOA3EMHBIX OOBEKTOB;

[IK-2 — BmameHWe MeTOAAMH PAMOHATBHOTO M KOMIUIEKCHOTO OCBOCHHSI
TeopeCcypCHOTO MOTEHITAIA HEJIP;

[1K-3 — BnameHne OCHOBHBIMH MPHUHIIUIAMHU TEXHOJOTHH AIKCIUTyaTaIl[HOHHOM
pa3BeNKH, T00BIUU, TepepPaOOTKH TBEPIBIX MOJIE3HBIX HCKOTAEMBIX, CTPOUTEIHLCTBA
OKCIUTyaTalMH MOJ3EMHBIX O0BEKTOB;

[IK-5 — TOTOBHOCT, JEMOHCTPHUPOBATh HABBIKM pPa3pabOTKA IUIAHOB
MEpONPUATUIA 10 CHUXEHUI0O TEXHOTEHHOW Harpy3kud TPOW3BOJICTBA  HA
OKPYXAIOIIyI0 Cpely MPU IKCIUTyaTallMOHHOW pa3Beake, M0ObIYe U TepepadoTke
TBEPJBIX TOJE3HBIX HMCKOMAEMBIX, a TAKXE MPU CTPOUTEITHCTBE M IKCILTyaTallMH
MTOJI3EMHBIX 00BEKTOB;

[IK-6 — wucnosib3oBaHWE HOPMATUBHBIX JOKYMEHTOB I10 OE€30MaCHOCTH H
MPOMBIIIUICHHOW CAaHUTAPUU TIPU MPOSKTHUPOBAHUU, CTPOUTEILCTBE M DKCIUTyaTalluu
MPEANPUATANA IO JKCIUTyaTallMOHHOM pa3BelKe, 100blYe W mepepaboTKe TBEPIbIX
TIOJIC3HBIX UCKOMAEMBIX U TTOI3EMHBIX 00BEKTOB;

[IK-7 — ymeHue omnpeaenarb NpOCTPAHCTBEHHO-TEOMETPUUECKOE MOJIOKEHHUE
O0OBEKTOB, OCYIIECTBIISATH HEOOXOJUMBIC TEOAC3NYCCKUEe W MAapKIICHICPCKUE
U3MEpeHHUsI, 00pabdaThIBaTh U MHTEPIIPETUPOBATH UX PE3YJIBTATHI;

[1K-8 — roTOBHOCTh NMPUHUMATH YYaCTHE BO BHEIPCHUU aBTOMATH3UPOBAHHBIX
CHCTEM YIIPABIICHUS ITPOU3BOCTBOM;

npogeccuonanvuvie  KOMNEMeHYuu 6  OpP2AHU3AYUOHHO-YNPABIEHYECKOU
0esimenbHOCmuU:

[1K-9 — BrageHne METOIaMH T'€OJIOTO-IIPOMBIIIICHHOW OIICHKH MECTOPOKICHHMA
MIOJIE3HBIX UCKOMAEMBIX, TOPHBIX OTBOJIOB;

[IK-10 — BmameHue 3aKOHOAATEILHBIMA OCHOBAaMHU HEIPOIOIb30BAHUS W
oOecrieueHus: SKOJOTUYECKON 1 MPOMBIIUICHHONW 0€30MacHOCTH paboT mpH A00kIue,



nepepadoTKe TMOJIC3HBIX MCKOMAEMBIX, CTPOUTEIBCTBE M AKCIUTyaTallUHd MOA3EMHBIX
COOPYKEHUMU;

[1K-11 — cnocoOHOCTh pa3pabaThiBaTh U JOBOJAUTH J0 UCIIOTHUTEICH HApSIAbl U
3aJlaHds Ha BBIMOJHEHUE TOPHBIX, TOPHO-CTPOUTENIBHBIX U OYpPOB3PBHIBHBIX padoT,
OCYUIECTBJISTh KOHTPOJIb KadecTBa paboT u  oOecreyuBaTh MPaBHIBHOCTH
BBITIOJIHEHUSI MX MCIOJHUTEISIMU, COCTaBIIATH Tpaduku paboT U MEepCHEeKTUBHBIC
IJIaHbl, UHCTPYKIIMK, CMEThI, 3asiBKM Ha MaTephalibl U 000pYyJ0BaHUE, 3aIOJHSThH
HEO0OXOIMMBIC OTUYETHBIE TOKYMEHTHI B COOTBETCTBHH C YCTAHOBJICHHBIMH (pOpMaMu;

[1K-12 — roTOBHOCTH OMEPATHBHO YCTPaHATh HAPYIICHUS MPOW3BOJCTBEHHBIX
MPOIIECCOB, BECTH TMEPBHYHBIN y4Ye€T BBHINOJHAEMBIX pabOT, aHAIM3UPOBATH
OMEpaTUBHBIE M TEKYIIUE MOKa3aTeIu MPOU3BOJICTBA, 0OOCHOBBIBATH MPEAJIOKEHUS
10 COBEPIICHCTBOBAHUIO OPraHU3alNKU ITPOU3BOCTBA;

npogheccuonabHbvle KoMnemeHyuu 8 HAYYHO-UCCTIe008AMENbCKOU
0eAmenbHOCmU:
[IK-14 — TroTOBHOCTh y4yacTBOBAaTb B  HCCIEIOBAaHHAX  OOBEKTOB

poecCUOHANILHOM NESITEIbBHOCTU U UX CTPYKTYPHBIX 3JIEMEHTOB;

[1K-15 — ymeHnue u3yuyaTh U UCIOJIB30BaTh HAYYHO-TEXHUYECKYIO HHPOPMAIIUIO
B 00JIaCTH 3KCIUTyaTallMOHHOM pa3BelIKH, JOObIYH, IEPEPaOOTKH TBEPABIX MOJIE3HBIX
MCKOIIa€MbIX, CTPOUTENLCTBA U IKCILTyaTaI[uH TOJI3EMHBIX OOBEKTOB;

[IK-16 — TOTOBHOCTH BBIMIOJHATH HKCIIEPUMEHTAJIbHBIE U J1abOpaTOpHBIC
UCCIICIOBaHMsSI, WHTEPIPETHPOBATh TOJIYYCHHBIE pE3yJIbTaThl, COCTaBIATh U
3alUIIATh OTYETHI;

[IK-17 — TOTOBHOCTH WCIOJIb30BaTh TEXHUUYECKHE CpPEJCTBA OMBITHO-
MIPOMBITIUICHHBIX WCTIBITAHUNA 00OPYIOBAaHUS W TEXHOJIOTHH MPU IKCIUTyaTaIlMOHHON
pas3Bernke, 100bI4e, mepepadoTKe TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTEILCTBE U
IKCIUTyaTaI[MH MMOA3EMHBIX O0BHEKTOB;

[1K-18 — BnasieHNe HaBBIKAMU OPTaHU3AIMH HAYYHO-UCCIIEOBATEILCKUX padoT;

npogeccuonanvbrbvie KOMIEeMeHYul 6 NPOEKMHOU OesIMeNIbHOCMU:

[1K-19 — roToBHOCTH K pa3pabOTKe MPOEKTHHIX WHHOBAIMOHHBIX PEIICHHUH 10
OKCIUTyaTallMOHHOW  pa3Beike, J00blYe, TepepadOoTKe TBEPIBIX  IMOJIE3HBIX
MCKOIIA€MBbIX, CTPOUTENLCTBY U IKCILTyaTaIMH MOJ3EMHBIX O0BEKTOB;

[1K-20 — ymenue pazpabaTsiBaTh HEOOXOAUMYIO TEXHHYECKYIO U HOPMATUBHYIO
JOKYMEHTAIIMI0O B COCTaB€ TBOPUYECKUX KOJJIEKTUBOB W  CaMOCTOSITEINIBHO,
KOHTPOJIMPOBAaTh COOTBETCTBHE MPOEKTOB TPEOOBAHUSAM CTAaHIAPTOB, TEXHUYCCKUM
YCIOBUSIM M JOKYMEHTaM TIPOMBIIUICHHON 0€30macHOCTH, pa3pabaThiBaTh,
COTJIaCOBBIBAaTh M  YTBEpPXJaTh B YCTAHOBIICHHOM TIOPSJKE TEXHUYECKHUEC,
METOJMYCCKHUE W WHBIC JOKYMCHTBI, PETJIAMCHTHUPYIOIINE TMOPSIOK, Ka4eCTBO H
0€30MacHOCTh BBIITOJTHCHHS TOPHBIX, TOPHO-CTPOUTEIBHBIX U B3PBIBHBIX PadoOT;

[IK-21 — roTOBHOCTHh JAEMOHCTPUPOBATb HAaBBIKM pPa3pabOTKH CHUCTEM TIO
00EeCIeUeHNI0 PKOJOTHYECKOW M MPOMBIIUIEHHON 0€30MacHOCTH MPHU MPOU3BOJICTBE
paboT 1O IKCIUTyaTaIlMOHHON pa3BenKe, M0ObIYe U mepepaboTKe TBEPABIX MOJE3HBIX
MCKOIIA€MbIX, CTPOUTEILCTBY U IKCILTyaTaIMH MOJ3EMHBIX O0BEKTOB;

[1K-22 — roToBHOCTH pabOTaTh C MPOTPAMMHBIMH TPOIAYKTaAaMHU OOIIETO |
CHEIMATFHOTO HAa3HAYECHHUSA [UII  MOJEIHPOBAHUS MECTOPOXKICHHN  TBEPIBIX
MOJIC3HBIX HCKOITAEMBIX, TEXHOJIOTHH JKCILTyaTallMOHHOW pa3BeIKH, JOOBIYH U



nepepaboTKU TBEPABIX MOJE3HBIX UCKOMAEMBbIX, IIPH CTPOUTENHCTBE U IKCILTyaTalluu
MOJI3EMHBIX OOBEKTOB, OLIEHKE 3KOHOMHYECKOW 3(()EKTUBHOCTH TOPHBIX U TOPHO-
CTPOUTEIBHBIX Pa0OT, MPOU3BOJICTBEHHBIX, TEXHOJOTUYECKUX, OPTaHU3AIUOHHBIX U
(MHAHCOBBIX PUCKOB B PHIHOYHBIX YCIIOBUSIX;
npogeccuoHanbHO-Cneyuanu3UpO8arHHvle KOMNEeMeHYUln.

[ICK-4.1 — TOTOBHOCTH OCYIIECTBIATH MPOU3BOACTBO MAapKIICHAEPCKO-
re0JIe3MUECKUX pabdoT, ONpeAessTh MPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKH
COCTOSIHUS 36MHOM MOBEPXHOCTU U HEAP, TOPHOTEXHUYECKUX CUCTEM, MOJA3EMHBIX U
HA3EMHBIX COOPYXKEHHI U 0TOOpakaTh HHPOPMAITHIO B COOTBETCTBUH C BPEMEHHBIMU
HOPMATUBHBIMH TPEOOBAHUSIMU;

[ICK-4.2 — roTOBHOCTb OCYIIECTBIIATH IUJIAHUPOBAHUE PA3BUTHS TOPHBIX padOT
U MapKUIEHIepCKU KOHTPOJIb COCTOSIHUS TOPHBIX BBIPAOOTOK, 3JaHHM, COOPYKEHUN
Y 36MHOU MOBEPXHOCTU HA BCEX ATalax OCBOEHUS W OXpaHbl Help ¢ 00ecreyeHueM
MPOMBIIIUIEHHON U 9KOJIOTMYECKOM 0€3011acHOCTH;

[ICK-4.3 — cHmocoOHOCTh COCTaBJATh MPOEKTHI  MApKIICHAEPCKUX U
reo/Ie3uYecKux padoT;

[1CK-4.4 — rOTOBHOCTH OOOCHOBBIBATH U UCIIOJIB30BaTh METO/IbI T€OMETPHU3ALIUU
Y IPOTHO3UPOBAHMS pa3MELICHMS MIOKa3aTeIeil MECTOPOXKICHUS B IPOCTPAHCTBE;

[1CK-4.5 — criocoOHOCTh aHAIM3UPOBATh U TUIIU3UPOBATh YCIOBUS Pa3pabOTKU
MECTOPOKACHUM MOJIE3HBIX HMCKOMAEMBIX IJIsi MX KOMIUIEKCHOTO HCIIOJIb30BaHMS,
BBIIIOJIHATH Pa3JIMYHbIE OLEHKH HEIPOIIOIb30BaHNU;

[ICK-4.6 — cnocoOHOCTh OPraHU30BBIBaTh JAESTENBHOCTh IOJAPA3ACICHUI
MapKIIEHAEPCKOro 00eCedeHHs] HEAPOINOJIb30BaHUSA, B TOM YHUCJIE B PEKUME
YPE3BBIYANHBIX CUTYALUN. .

1.2 MecTo0 TrOCyIapCTBEHHOW HWTOIOBOl aTTrecTallmM B CTPYKType
o0pa3oBaTeIbHOM POrPpaMMBbI

['ocynapcTBeHHasi UTOroBasi arrectaiusi BXoauT B pasnen C.6, B MOJHOM
o0beMe OTHOCAIIMICS K 0a30BOM YacTH MPOrPaMMbl M 3aBEPIIACTCS MPUCBOCHUEM
KBaTu(UKAIUK, YKA3aHHOHN B MEepeUHEe CIEIUATbHOCTEH U HAMpaBICHUN MOJATOTOBKU
BBICIIIETO 00pa3oBaHMs, YTBEPKIEHHOM MUHHCTEPCTBOM O0Opa30BaHUS U HAYKH
Jlyrauckoii Haponnoit Pecry6nuku.

1.3 ®opmbl npoBeAeHUs M 00bEM IOCYIAPCTBEHHON UTON0OBOM ATTECTALMH

A o crnenmanu3anuu "Mapkiieigepckoe aeyo’ oCyIecTBIseTcs B popme
UTOTOBOTO MEXKAUCIUILIMHAPHOTO dk3aMmeHa (MIMD), rocyaapcTBEHHOTO 3K3ameHa
(I'D), a Takxe B popMe BrImyckHOM KBanupukannuoHHon padotsl (BKP).

Huxe mpuBOOUTCA TPYJOEMKOCTh U ITallbl MPOXOXKIAEHUS COOTBETCTBYIOIINX

dbopm 'MA.

No Dopya THA TpyroeMKocTh Cemectp
/1 3.6 4acoB

1 IloaroroBka u ciaya UTOrOBOIO 1,5 54 8

MEKIUCIUATUIMHAPHOTO SK3aMEHa

2 [TonroroBka U cada rocyJapCTBEHHOTO SK3aMeHa 1,5 54 11




3 [TonroroBka u 3QINTA BBITYCKHOMH 6 216 11
KBaJTM(UKAITMOHHON PabOThI
Bcero: 9,0 324 —
2 CTPYKTYPA Y COJAEPKAHUE T'OCYJJAPCTBEHHOM UTOI'OBOHA

ATTECTALIUHN
2.1 UToroBblii MeKINCUMIJIMHAPHBINA YK3aMeH
2.1.1 O0mme noI0KeHUS

WTOTrOBBI MEXIUCUUITMHAPHBIA 3K3aMEH SBJISIETCS. COCTAaBHOM YacCThIO
WTOTOBOM TrOCYJapCTBEHHOM arrtecTauuu no HamnpasieHuto 21.05.04 "T'opnoe aemno",
cnenuanu3anuu "Mapkuieinepckoe aeno'.

UMD cnaercs o0ydaromMUMHCS IO OKOHYAaHUU TEOPETUYECKOro 0O0ydeHus 8
CEMECTpa B COOTBETCTBUU C YUEOHBIM IIJIAHOM MOJTOTOBKH CIEITUATKNCTA, U SIBISETCS
OCHOBAaHHMEM JIJIsi €ro MepeBojia Ha BTOPOW dTamn yriayOieHHOW npodeccuoHaIbHON
MOATOTOBKH.

2.1.2 llesiu ¥ 32124 UTOTOBOI'0 MEKTUCUUILJIMHAPHOIO IK3aMeHa

Llene  HMO — omnpeneneHue  COOTBETCTBHUSL — PE3YJIBTATOB  OCBOCHUS
00yyJaroImmuMucs OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMBbl BBICIIIET0 00Opa30BaHUs Ha
sTane o01menpopecCuoHaNbHOW MOJATOTOBKM COOTBETCTBYIOIIMM TpeOOBaHUAM
®I'OC BO mno cnenuansHoctu 21.05.04 I'opnoe Oeno (yposewsv cneyuanumema),
YTBEPKJICHHBIM TpuKa3zoM MwuHucTepcTBa o0Opa3oBaHuss U Hayku Poccuiickoit
dbenepanuu ot 17.10.2016 Ne 1298, I'OC BO no cnenunansaoctu 21.05.04 "I'opnoe
deno”, cneumanuzanuu "Mapkiieiiiepckoe  Aeno", YTBEp)KIECHHBIM IPUKA30M
MunucrepctBa oOpasoBanusi u Hayku Jlyranckoit Hapoanoit PecnyOmuku ot
21.08.2018 Ne 782-ox. B pe3ynbTaTe OCBOEHHS MPOTPaMMbl HA JAHHOM 3Tame y
BBIITYCKHUKA (POPMUPYIOTCS OOLIEKYIBTYPHBIE U MPOPECCUOHAIBHBIE KOMITIETEHIINH.

3aoauu M3 3akiodaroTcss B (OPMUPOBAHUHM M MPOBEPKE YPOBHS OCBOCHUS
CHEAYIOINX KOMIETEHIINH:

— obmekynsTypHbIX (OK-1; OK-6; OK-7);

— obmenpodeccuonansubix (OITK-1; OIIK-4; OIIK-5; OIIK-6; OIIK-7; OIIK-8;
OIIK-9);

— npodeccuonanbubix (ITK-1; T1K-2; I1K-3; TIK-5; T1K-6; I1K-7; T1K-9; I1K-10;
[MK-11; TIK-12; TIK-14; TIK-15; IIK-16; ITK-18; TIK-19; I1K-20; I1K-21; TICK-1.3;
[1CK-1.6; TICK-4.1; [ICK-4.2; TICK-4.3; [ICK-4.4; [ICK-4.6).

Hwxe mnpuBeneH CHOUCOK  JUCHMIUIAH, BKIIOYEHHBIX B WTOTOBBIM
MEXIUCITUTUTMHAPHBIN K3aMEH.

1. T'eope3us (OK-7, OIIK-1, OIIK-5, OIIK-6, OIIK-7, IIK-1, IIK-7, TIK-15,
[1K-19, I[IK-20, TICK-4.1, TICK-4.2, [ICK-4.3, TICK-4.5).

2. I'eometpus weap (OK-1, OK-7, OIIK-4, OIIK-5, ITK-1, ITK-2, IT1K-7,I1K-9,
[TK-10, ITK-15, TIK-19, T1IK-21, I[1K-22, [ICK-4.1, [ICK-4.2, [ICK-4.4, [ICK-4.5).



3. Mapkmeitnepus (OK-1, OK-7, OIIK-5, OIIK-7, OIIK-9, T1K-1, TIK-2, T1K-3,
I1K-5, TIK-6, IIK-7, IIK-9, TIK-10, TIK-12, IIK-15, IIK-19, IIK-21, TICK-4.1,
[1CK-4.2, [ICK-4.3, IICK-4.4, [ICK-4.5, IICK-4.6).

4. Caswxkenue ropueix nopona (OK-1; OK-7; OIIK-6, OIIK-9, IIK-1, TIK-2,
ITK-3, IIK-5, TIK-6, T1K-7, ITIK-10, T1K-19, TIK-20, [ICK-4.1, [ICK-4.2, [ICK-4.3).

2.1.3 TemaTnka JIMCUMIUINH, BXOASINIUX B MTOrOBBbI JIK3aMeH M CIHCOK
PEeKOMEHAyeMOM JIUTePaTyphl

1. I'eooesus

IIpenmer u 3amaum reoxesuu. Ponp reome3nn B pa3sBUTHUM  HApPOJHOIO
xo3sicTBa. Ilponeccel Mpou3BOACTBA reo/ie3MUecKux padoT. BiMsHHE KpUBH3HBI
3eMIIM Ha PaCCTOSIHUS U BBICOTBI TOYEK.

Cucrembl KOOpAMHAT, IPUMEHSEMbIE B T€0JE3UU: MPOCTPAHCTBEHHBIE,
IIJIOCKHE.

OpueHTUpOBaHHWE JHMHUN, OpUeHTUpHble yrubl. [IpsMas u  oOpaTHas
reo/Ie3nyecKas 3a1aun.

Macra6sl. [1nan u kapra. Homenknarypa kapT U IJ1aHOB.

VYcioBHbIE 3HAKU MJIaHOB M KapT. Penbed MecTHOCTH M ero u3o0pakeHue Ha
KapTax ¥ 1iadax. CBoNcTBa rOpU30HTAJIEH.

3aaun, pemaeMsple Mo TONorpagpuueckuM KapTam U IjiaHam.

DJIEMEHTBI TEOpUHU MTOTPEIIHOCTEN VU3MEPEHUN. Knaccudukanus
norpemHocrend. PaBHoTounsle n3mepenns. HepaBHOTOUHBIE H3MEPEHHS.

Cenenus 0 pa3BUTUM Treofe3nyeckux ceteil. Kimaccudukanus reone3sndyeckux
ONOPHBIX CETEM, METOJAbl HMX IIOCTPOCHMSA. ['eome3nueckne CeTh CryIIeHHs W
cbeMOYHble ceTh. CIIyTHHKOBBIE CHCTEMBI W TPUEMHUKH. 3aKpEIUICHUE Ha
MECTHOCTH ITYHKTOB I'€0JI€3UYECKON CETH.

VYrinoBeie wu3Mmepenus. [lpunnun wu3mepenuss yrioB. Kiaccudukarms
TEOJIOJINTOB WU UX YCTPOWCTBO. 3pureibHble TpyObl, ypoBHU. [loBepku wu
UCCIICIOBaHUs TEOAO0JNUTA. V3MepeHne rOpU30HTAIBHBIX U BEPTUKAIBHBIX YIJIOB,
VMCTOYHUKH MOTPETHOCTH U3MEPEHUM.

CriocoObl u3Mmepenust uiiH JuHUA. KoMmmapupoBaHHe MepHBIX HpPHOOPOB.
JansHoMepsbl. [lapammakThuueckuil METOI HU3MEpPEeHUsl paccTosHuil. OmnpeneneHue
HEIPUCTYIIHBIX paccTosiHui. [lonpaBku, BBOAMMBIE B U3MEPEHHBIE JIIMHBI.

TeononuTHast cheMKa, COCTaB U MOPSAOK pabOT: MOATOTOBUTENIbHBIE PAOOTHI,
NoJIeBbIEe PabOThI (PEKOrHOCHUPOBKA MECTHOCTH, IPOKJIAJIKA TEOAOTUTHBIX XOJ0B, UX
NPUBS3KA K MYHKTaM OMOPHOW CETH, Ch€MKa CUTyallluu), KaMepajabHble padOThl pH
TEOJOJIMTHOU CcheMKe. [locTpoenue nnaHna.

[Ipsimas 1 oOpaTHask reoIe3MUYEeCKUE 3aCEUKU.

CymHOCTh TaXxeOMETPUYECKON CBEMKH, €€ IMPOM3BOJICTBO M KaMmepalbHBIC
paboTHI.

CymHocTh U CcmocoObl TeoMeTpuueckoro HupenupoBaHus. Kmaccudukaims
HUBEJIMPOBAHUSA, UX YCTPOUCTBO. [IoBEpKH, HCCIIEI0BAHUA U IOCTUPOBKU HUBEIUPOB.
Husenmuposanwue 111 u [V knaccos.

['eone3nuecko-Mapkiieepckue paboTbl Ha CTPOUTEIBHOW  IUIOLIAJIKE.
BepTukanbHas MiaHMpPOBKA IUIOMIAJKU. ODJIEMEHTHl T'eOJIe3MYECKUX pPa30MBOUYHBIX



pabot. CiocoObl mepeHeceH s B HATypy TOYEK U oceil coopykeHuil. CTpouTenbHas
KoopJiMHaTHas ceTka. CrocoObl 1eTaabHOU pa30MBKHU 3aKPYTJICHUM.

Pa3smHOXeHHEe W XpaHEHHE IUJIaHOB W KapT. TexHuka O€30MacHOCTH MpHU
reoJIe3MUecKuX paborax.
Pexomennyemas auteparypa.
OcHoBHasl.
1. Iloxnan, I'. T'. I'eone3us: Yueonuk s By3oB. / I'.I'. Ilokman. M. : Henpa, 1988.
304 c.
2. bpyeswuu, I1. H. I'eogesus. / I1.H. bpyesuu, E.M. Camomkun. M. : Henpa, 1985.
313 c.
JlonoaHUTENbHAS
4. Umxenepnas reoae3us / [.B. barparynu, B.H. ['anpmun, b.b. [lanmesuu u np.
M. : Henpa, 1984. 280 c.

2. I'eomempus neop

[Ipoekuun ¢ YUCIOBBIMM  OTMETKaMM; MPOEKLUHUHU  TOHOTrpapuuecKon
NOBEPXHOCTH; MAaTEMaTHYECKHE ACUCTBUS C MOBEPXHOCTAMU TONOTPaPUUECKOro
BUJAa. OJEMEHThl 3ajJieraHus IUlacTa M CHOcoObl HX ompeaeneHus. MeTosl
IIOCTPOEHUS TUIICOMETPUYECKHX IIJIAHOB M pa3pe30B. I 'eoMeTpu3anus reoyioruaeckux
HapylmieHuid. ['eomeTpust pa3pblBHBIX CTPYKTyp. OcoOeHHOCTH TpeOOBaHUN K
reOMETPU3ALMY HEKOTOPBIX THIIOB MecTopoxkiaeHui. Iloxcuer 3amacoB TBeEpIbIX
MOJIE3HBIX HCKOomaeMmblX. OKOHTYpHUBaHUE 3alacoB IMOJE3HOTO HCKOMAaeMoro.
Omnpenenenrne 00bEMHOIO BECa MOJIE3HOTO UCKOMAEMOTO.
Pexomenayemast nureparypa
OcHoBHas
1. T'eomeTpust Heap (ropHas reomerpusi): YueOHUK i By30B / B.M. KanunueHko,
N.H. Ymakos. HoBouepkacck : uzn. FOPI'TY, 2000.
2. bykpunckuii, B.A. I'eomerpus Heap: Yueonuk. / B.A. bykpunckuit. M : MITYV.
2002.

JlonoyiHUTEIbHAS
3. Jlomonocos, I'.I'. 'opras kBanmmmeTpus: YueOHOE nocodue. — 2-¢ u3M., CTep. —
M. : U3gaTenscTBO «I'opHas KHUTa, N3narenbcTBO MOCKOBCKOT'O

rocyJ1lapCTBEHHOTO TOpHOro yHuBepcuteta, 2007. 201 c.

4. Antunesnko, I'.A. T'opHas reometpus. YueOHUK i cTyAeHTOB By30B. / A.l.
Antunesko. /[nenponerposck : HI'A Ykpannsl, 1999. 265c¢.

5. bykpunckuii, B.A. I'eomerpus Heap. / B.A. bykpunckuii. M. : Henpa, 1985. 526 c.
6. Ymaxos, U.H. I'opuas reometpus. / 1.H. Ymakos. M. : Henpa, 1979. 440 c.

3. Mapxuwetioepus

Kparkue wucropuueckme cBemaeHus. OOIme CBEICHHS O MapKIICHACPCKUX
chemkax. [log3eMHbIe TOPU30OHTANILHBIE TEOAOTUTHBIE CHEMKU. YTIOMEpPHAs ChEeMKA.
BepTrukaibHble CheMKH B TOPHBIX BhIpaOoTKax. [Ipon3BOACTBO T€OMETPUYECKOTO U
TPUTOHOMETPUUECKOTO HUBEIUPOBAHUS. | OpU30HTAIBHBIC COSTMHUTEIHHBIC CHEMKH.
[lenTpupoBaHre ¥ OPUEHTUPOBAHHWE TIOJ3EMHOM CHEMKH 4Yepe3 OJIMH U JBa
BEPTUKAJIBHBIX CTBOJIa. [HMpockomuueckoe OpHeHTHpoBaHue. BepTukanbHbIC
COCIMHUTENFHBIE ChEMKH. Mapkiieinepckue padboThl TPH MPOBEACHUH TOPHBIX



BbIpaOoTOK. (CBemeHuss O  MapKIIEHJIEepCKUX  3amMepax.  Mapkuenaepckas
JIOKyMEHTAIHSI.

Pekomennyemas auteparypa

OcHoBHas

1. Mapkmeiinepusi: YueOnuk. [Tog pen. MLE. Iles3uepa, B.H. ITonosa. M. 2003. —
419c. / TBBY 5-7418- 0257-5

2. Mapkieiinepckoe aeno. YueOnuk s Byson. [lox penakmueit M.H. Ymakona.
M. : Henpa, 1989.

3. Mapkmeiinepckoe neno. Yuebnuk mis Bysos. Ilon pen. [.H. Orno6mnuna, I'.U.
['epacumenko. A.I'. Akumosa u 1ip. M. : Heapa, 1981.

JlonoaHUTENbHAS

1. CnpaBounuk no mapkieiinepckomy neny. / [lox pea. A.H. Omensuenxo. 4-e u3f.,
nepepad. u non. M. : Henpa, 1979. 576 c.

2. Mapkieiinepckas sanukionenus. ['n. pea. JILA. [lyuxos. M., 2006. 605 c. / ISBN
5-9100-3003-5

3. MHcTpyKIiust Mo mpou3BOACTBY Mapkieiaepckux pador. Pl 07-603-03 / CII6.:
HOTIIBCII, 2003. 112 c.

4, Jle6enen, K.M. Tonorpadudeckoe u mapkieiaepckoe uepuenue. / K.M. Jlebenes,
B.M. Tab6akos. M. : Henpa. 1971.

5. YcinoBHble  0003HaueHUs IS TOPHOM  rpaduueckol  JOKYMEHTAIIUH.
Cnopasounuk. M. : Hegpa, 1981. 304 c.

6. l'opnas rpaduueckas noxkymenraunusa. ['OCT 2.850-75 - TOCT 2.850-75 / M.:
N3n. cranmapros, 1983. 199 c.

4. Cosuoicenue 20pHbIX NOPOO

OOmue cBeneHUA O TMPOILEecCe CIABMKEHHUS TOPHBIX TOpOA U 3EMHOU
noBepxHocTu. [lapamerpsl mporecca cnprkeHus. OCHOBHbIE (DaKTOPBI, BIUSIOIINE
Ha TIpollecC CIBIWKEHUS. MeToabpl M3yudeHHUs IMpollecca CABIKCHHUS (HATYpHBIC
HAOJIOICHUS, MOJICTTUPOBAHUS, TeopeTudeckue). MeTonbl pacdeTa OXKHUIAEMbIX H
BEPOSITHBIX  CHBIDKCHUM u  Aedopmanmii  3emMHOM  moBepxHocTtu. OOmas
MPOJIOJDKUTEILHOCT M CTaAuM Tipoliecca crBrkeHus. OCOOEHHOCTH Tpoliecca
CABWKEHUS TIPU pa3pabOTKe PYIHBIX MECTOPOXKIeHUN. ['OpHbIE U KOHCTPYKTHUBHBIE
MEphl OXpaHbl MOAPAOATHIBAEMBIX COOpYXeHHH. ['eomMexaHHYecKrue MPOIECCH
BOKPYTI' TOPHBIX BbIpa0OTOK. Mapkinelaepckue HaOMIOACHUS 3a MPOSBICHUSIMHU
TOPHOTO JIABJICHHUS.
Pexomenayemas nureparypa
OcHoBHas
1. Ile3nep, M.E. Mapkmeitnepusa: YueOonuk. / M.E. IleB3uep, B.H. Ilomnos.
M. : MITYVY, 2003. 419 c.
2. Makapos, A.B. Ilpaktuyeckas reomexanuka. [locobue 1isi TOPHBIX WHXKEHEPOB.
M 2006. 391 c. / ISBN 5-9867-2038-5
3.I'yces, B.H. CnBmwxkenne u nedopmaiuu ropueix mopoj: Yued, mocooue / B.H.
I'yces, E.M Bomnoxog. CII6. : CIII'THU (TVY), 2008. 83 c.
JononHuTenbHas TuTEpaTypa



4. Mapkeiinepckoe neno. Yuebnuk ais Bysos. [loa pepaximeit M.H. Yakoga.

M. : Henpa, 1989.

5. Mapkieiaepckoe neno. YueOnuk s Byszos. Ilox pen. JI.H. Ornobnuna, I'.1.
I'epacumenko, A.I'. Akumona u ap. M. : Henpa, 1981.

6.KypaBkoB, M.JI. Marematnueckue MOJACIUPOBAHUE JA€POPMALUOHHBIX
MPOLIECCOB B TBEPJbIX AedhopMUpyeMbIX cpedax (Ha TpUMepe 3aJad MEXaHUKU
rOpHBIX MopoJl u MaccuBoB); Kypc nekuuit. Munck : BI'Y, 2002. 456 c. / ISBN 985-
445-746-X.

7. IlpaBunia oxpaHbl COOPYKEHHUM W MPUPOIHBIX OOBEKTOB OT BPEAHOTO BIIMSHUSA
MOI3EMHBIX TOPHBIX Pa3paboTOK Ha yroybHBIX MecTopoxnenusx. CII6. : BHUMU,
1998.

8. Meronuyeckue yka3aHHsl MO OINPEACNCHUIO YIJIOB HAKJIOHa OOpPTOB, OTKOCOB
YCTYHOB M OTBAJIOB CTPOSIIUXCA U IKCIUTyaTUpyeMbIX Kapbepos. JI. : uzn. BHUMU,
1972.

9. T'yce, B. H. Pacuer oxumaeMbIX CJBWXKEHUH U naepopManuii 3eMHOMU
MOBEPXHOCTH. MeTonvecKue yka3anus i ctyaeHToB cnenuanbHocti 090100. / B.
H. I'ycer, E.M. Bonoxos. CII6. : CIITTU.(TY), 2004. 22 c.

2.1.4 MeToauka npoBeieHUsI HTOrOBOT0 MEKIMCIUIJIMHAPHOTO0 YK3aMeHa

K uToroBoMy MEXIUCIUIUIMHAPHOMY 3K3aMEHY JOMYCKalOTCs oOydaroliuecs,
3aBEPIIMBILKE MOJHBIA Kypc 00menpodeccuoHaIbHOM MOATOTOBKH 8 CEMECTPOB IO
OCHOBHOI 00pa30BaTEILHOM MPOTPaMME U YCIIEHTHO CAABIINE BCE MPEAIIECTBYIOMINE
AK3aMEHBI U 3a4€Thl, PETJIAMEHTUPOBAHHbBIC YUCOHBIM IJIAHOM CHECIUATUTETA.

[Ipuem »5K3aMeHa MNPOBOAUTCA HA OTKPBHITOM 3aceJaHUU IK3aMEHAIIMOHHOM
KOMHCCUU C y4acTHeM He MeHee 2/3 ee cocraBa. /[ MOATOTOBKM K JK3aMEHaM
COCTaBJICH TIEpEeUeHb BOMPOCOB. Bompockl cocTaBiieHbl TakUM 00pa3oM, 4YTOOBI
OLICHUTh 3HAHMS OOYYaloIIerocsl M0 OCHOBHBIM paszfenam o01enpodeccnoHaIbHON
MOJTOTOBKHM CIIEIUMAliUCTa M0 crnenuanbHocTH "l'opHOe geno" crenuanu3anus
"Mapkmeliepckoe 1emno”.

B Teuenue Henmenu mpenonaBaTessiMu Kadeapsl MPOBOASTCS KOHCYJIbTAIIMHU TIO
MOATOTOBKE K 3K3aMeHYy. BUJIEThl COCTaBJISIOTCS COTJIACHO IMEPEYHIO BOMPOCOB H
BKJIFOUAIOT 4 BoIpoca.

Ha moarotoBky OTBETOB OOy4aroIIMMCs OTBOAMUTCS 4 akaJeMHUUYECKUX daca.
DK3aMeH NMPOBOAMTCS B MUCBMEHHOU (opMe.

[TucbMeHHbBIE OTBETHI MPOBEPSIOT JABA-TPU OMBITHBIX MpENoaaBaTess, IelaroT
MOMETKM U CTaBAT CBOI UTOTOBYIHO OIleHKYy. Ilocie dero Bce uYJieHBI
AK3aMEHAIMOHHON KOMHUCCHUU OOCYXIAI0T KaueCTBO OTBETa KaXKJIOTO Ydallerocs,
«CHUMAIOT» CIIOPHBIE BOIMPOCHI U BBICTABISIOT OOIIYI0 OIIEHKY IO pe3yjbTaTam
sK3aMeHa. ANeUIanus, €Cld OHa HeoOXoauma, He JOJDKHA OBITh MPOJ0JDKEHHUEM
sK3aMeHa. Penienue, IpuHATOE KOMUCCUEH, SIBJISIETCS. OKOHYATEIbHBIM.

DK3aMEHAIIMOHHBIE OTBETHI XpaHATCS Ha Kadeape TpH Toja BMECTE C
MIPOrpaMMOM UTOTOBOT'O PK3aME€Ha M KOIMHEH 3K3aMEeHAIIMOHHOM BeoMocTH. OleHKa
3HAHUM HK3aMEHYEeMOTro OOyYarolerocs CKJIaJbIBa€TCS W3 OIEHOK MHUChMEHHBIX
OTBETOB Ha BOIIPOCHI.



Pe3ynbrarhl HMTOrOBOTO 95K3aMeHa COOOMIAlOTCS  OOydaromuMmcs — Tocie
BBICTABJICHUS OLIEHKU U 3aII0JIHEHUS BEJOMOCTH.

DK3aMEHaIlMOHHbIE BOIPOCHI pa3padaTbIBalOTCA MPENOAAaBATENIMU, BEIYIIUMU
COOTBETCTBYIOIIME y4yeOHbIE AUCLMIUIMHBI, U CHAIOTCS 32 MeECSl A0 IPOBEICHUS
UTOTOBOI'O PK3aMEHa 3aBenylolieMy Kadeapol, MOANMCAaHHbIE aBTOpPOM. MTOroBblii
BapHaHT OWJIETOB (POPMUPYET U YTBEPKAAET 3aBEAYIOIIUM Kadeapoil.

Ha ocHOBaHuM BBINKMCKHU U3 MIPOTOKOJIA 3aCEJaHUS IK3AMEHAIIMOHHOW KOMUCCUU
[0 PEUTUHTOBOM OLEHKE pPE3YJIbTATOB MPEICENATeNb MPOCTABISIET MOJIYYCHHbBIC
OaJIJIBl B 9K3aMEHALIMOHHYIO BEIOMOCTb M B 3a4E€THBIE KHIXKKU 00Yy4aronuxcsl.

2.15 KpI/ITepl/II/I OCEHMBAHMA UTOTOBOT0 MEKAUCHUIIVIMHAPHOTO 3K3aMEHa

OtBer oOywaromierocss Ha HWTOTOBOM  MEXKIUCLUUIUIMHAPHOM  3K3aMEHE
OIpENENsAeTCs] OLEHKaMU: MO cToOanbHOM Imkaie, mo mkaine ESTS, a Taxxe no
HAI[MOHAJBHOU IIKajie, YTBEPXKAAEMON IMPOTOKOJIOM 3aceJaHusl roCyAapCTBEHHOU
HK3aMEHALIMOHHON KOMHUCCHH.

O11eHKHU BBICTABISAIOTCS B COOTBETCTBUU CO CJICAYIOIIUMU KPUTEPUSMHU:

«Omauynoy — BCE TPU BOIIpoca OUieTa UMEIOT MOJIHbIE U Pa3BEPHYTHIE OTBETHI.
CopepxaHue OTBETOB CBUJECTENLCTBYET 00 OTJIMYHBIX 3HAHUAX OOYYarOIIErocs U O
€ro YMEHHUH pemath NpoeCcCUOHANBHBIE 33J]auM, COOTBETCTBYIOIIME €ro Oynylien
KBTI (PUKALINY;

«Xopowoy — MUHUMYM JBa BOMpoca OWiIeTa WMEIOT IMOJIHbIE W Pa3BEpHYTHIC
orBeThl. OOUMH OTBET HA BOINPOC MPEACTaBIEH HE B TNOJHOM Qopme MO0 C
HE3HAYUTENbHBIMH olnOKamMu. CopepKaHHe OTBETOB CBHJIETEIBCTBYET O XOPOIIMX
3HAHUAX OOYyYaIoOUIeToCs M O €ro yMEHHWH pemaTh NpodecCHOHAIbHBIC 3aJauH,
COOTBETCTBYIOILIME €ro Oyaymieil KBanpukanuu.

«Yooenemeopumenbrno» — MUHHMYM OJMH BONPOC OWiieTa MMEET MOJHBIA U
IPAaBUJIbHBIN OTBET, OCTAJIbHBIE JIBa BOIIPOCA PACKPBITHI HE MOJHOCThI0. CollepKaHue
OTBETOB CBUJIETEIILCTBYET 00 yIOBIETBOPUTEIbHBIX 3HAHUAX OOYYArOIIEToCst U O €To
OrpaHUYEHHOM YMEHUHU pelaTh NpodecCUOHaIbHbIE 3a]auu.

«Heyooenemseopumenvno» — HU OAMH U3 BOIPOCOB OMJIETa HE MMEET IMOJIHOTO
otBeta. CoJiepKaHUE OTBETOB CBUAETEILCTBYET 00 OTCYTCTBUM 3HAHUMN BBITYCKHUKA
¥ 0 €ro HEYMEHUH peuaTh NpoPecCUOHaNbHbIE 331a4u.

OIEeHKH «OTIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHO» O3HAYAIOT YCIEHIHYIO
C1aqyy UTOTOBOTO MEXAUCIMILTHHAPHOTO dK3aMEeHa.

OOyuaromuecs, MOMyYHBIINE MO pPe3yibTaTaM HTOTOBOTO JK3aMEHa OICHKY
«HEYIOBJIECTBOPUTEILHOY, HE IOMYCKAOTCS KO BTOPOMY dTamy OO0y4eHHS.

2.2 T'ocypapcTBeHHbIH IK3aMeH
2.2.1 O01ue moJIo:KeHus
['ocynapCTBEHHBI  3K3aMEH  SIBJISICTCSI  COCTAaBHOM  4YacCThKO  MTOTOBOM

rocyJapCTBEHHOM arrtectauuu 1o Hampasienuto 21.05.04 "T'opuoe geno",
crenuanuianuu "Mapkieiepckoe 1eno’.



['ocymapcTBeHHBIN  3K3aMeH  cAaeTcs  OOyYarolMMHCS,  MPOLICAIIUMHU
TEOPETUYECKU Kypc OOy4eHHs 10 OKOHYAHUHM TeopeThuueckoro oOyueHus 11
CeMeCTpa B COOTBETCTBHUHM € yUE€OHBIM IUIAHOM MOATOTOBKH CIIELUAIHCTA.

2.2.2 lleau v 3a1a4M rocy1apcTBEHHOI0 IK3aMeHa

L]env I'D — onpenenieHre COOTBETCTBUS PE3yJIbTaTOB OCBOCHUS 00Y4arOIIUMUCS
OCHOBHOM 00pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00pPa30BaHMS COOTBETCTBYIOITUM
tpeboBarmsiM ['OC BO mo cnermansaocTr 21.05.04 "T"opHOE nmemno", crienuan3anuu
"Mapkieiaepckoe neno". B pe3ynbTaTe OCBOCHHSI MPOrpamMMBbl CIEIHUATUTETA Y
BBEITYCKHUKA  (OPMHUPYIOTCS  OOIMIEKYJbTYpHBIC, 0OmenpodecCuoOHAIbHBIC |
npodeccuoHanbHbIE KOMIIETEHITUH.

3adauu I'D 3axiovaroTcss B (QOPMHUPOBAHUM U TMPOBEPKE YPOBHS OCBOCHUS
CJIETYIOITUX KOMIIETSHITHI:

— o6mexynsTypHbIX (OK-1; OK-4; OK-5; OK-7, OK-9);

— obmenpodeccronanbubix (OINK-1,0I1K-5; OIIK-6, OIIK-7, OIIK-8; OIIK-9);

— npodeccuonanbubix (ITK-1; TTK-2; ITK-3; TIK-5; T1K-6; I1K-7; T1K-9; I1K-10;
[MK-11; TIK-12; TIK-15; TIK-19; IIK-20, [1K-21; TICK-4.1; TICK-4.2; TICK-4.3;
[1CK-4.4; TICK-4.5, TICK-4.6).

Huxe nmnpuBeneH CHOUCOK  JUCHMIUIMH, BKIIOYEHHBIX B  WTOTOBBIN
TOCYJAapCTBEHHBIM 9K3aMEH, C PACKPBITHEM TEMAaTHKH KaXXJIOTr0 Kypca COTJIACHO
pabounMm Tmporpammam, paszpabotaHHbiM Ha kadpeape MIul’ I'OY BO JIHP
"ol TH".

Jucyunaunvl mamemamuyuecko2o u ecmecmeeHHOHAYYHO20 YUKIA:

1. T'eomesms (OK-7, OIIK-1, OIIK-5, OIIK-6, OIIK-7, IIK-1, TIK-7, TIK-15,
[TK-19, T1K-20, TICK-4.1, TICK-4.2, TICK-4.3, TICK-4.5).

2. 'eomerpus wenp (OK-1, OK-7, OIIK-4, OIIK-5, IIK-1, TIK-2, T1K-7,I1K-9,
[1K-10, I[TIK-15, TIK-19, TIK-21, T1K-22, [ICK-4.1, TICK-4.2, TICK-4.4, [ICK-4.5).

3. Maremarnyeckas 00pabOTKa pe3yJbTaTOB MAapKIIEHICPCKUX H3MEPECHHI
(OK-1, OK-7, OIIK-7, TIK-7, TIK-15, TICK-4.1, TICK-4.2, TICK-4.3, TICK-4.4,
[1CK-4.5).

Hucyunaunvl npogeccuonanvhozo yuxna:

1. Be3omacHocTh BefieHUSI TOPHBIX paboT W TopHocmacarenbHoe aeno (OK-1,
OK-7, OK-9, TIK-9, OIIK-8, TIK-3, I1K-6, ITK-7, TIK-10, TIK-12, TIK-19, TICK-4.1,
[1CK-4.2).

2. Ocnossl roproro aemna (OK-1, OK-7, OIIK-1, OIIK-5, OIIK-9, I1IK-1, TTK-2,
[TK-3,I1K-5, T1K-7, I1K-9, I1K-10, ITK-12, TIK-15, TICK-4.1, TICK-4.2, TICK-4.5).

3. Mapkmeiinepus (OK-1, OK-7, OIIK-5, OIIK-7, OIIK-9, I1K-1, I1K-2, I1K-3,
[1IK-5, IIK-6, IIK-7, TIK-9, TIK-10, TIK-12, TIK-15, IIK-19, IIK-21, TICK-4.1,
[1CK-4.2, [ICK-4.3, TICK-4.6).

4, Caoswxkenne ropasix mopoa (OK-1; OK-7; OIIK-6, OIIK-9, TIK-1, TIK-2,
[1K-3, TIK-5, TIK-6, I1K-7, ITK-10, I[1K-19, TTK-20, TICK-4.1, [ICK-4.2, [ICK-4.3).

5. Ananmu3 touHoctu Mapkueiaepckux cered (OK-1, OK-7, OIIK-6, TIK-1,
[1K-5, T1K-7, TIK-15, TIK-20, [ICK-4.1, TICK-4.2, TICK-4.4).

6. Mapxkmeiinepckue padbotsl Ha kapbepax (OK-1, OK-7, OIIK-5, OIIK-6, OIIK-



8, OIIK-9, TIK-1, IIK-2, TIK-3, TIK-5, [1K-6, IIK-7, T1K-9, T1K-10, TTK-11, T1K-15,
[1K-19, [IK-21, TICK-4.1, TICK-4.2, [ICK-4.3, [ICK-4.4, TICK-4.5, [ICK-4.6).
7.Mapkuieiigepckue paOOThl TMPH  CTPOUTENIBCTBE IMAXT M IMOA3EMHBIX
coopyxenuii (OK-1, OK-7, OIIK-6, OIIK-8, OIIK-9, IIK-1, IIK-3, TIK-5, TIK-6,
[1K-7, T1K-10, ITK-15, TTIK-19, TIK-21, TICK-4.1, [ICK-4.2, [1CK-4.3, TICK-4.6).
8. Mapxkmeitnepckue u reoaesundeckue npudopsr (OK-1, OK-7, T1K-7, T1K-15,
[1CK-4.1)

2.2.3 TemaTuka JMCUMIIMH, BXOISIIUX B IOCYAapCTBEHHbIH 3K3aMeH H
CIIMCOK PEKOMEHAyeMOMH JIUTepaTypbl
Hucyuniunvl mamemamuuecko2o u ecmecmeeHHOHAYYHO20 YUKILA

1. 'eomempust neop

Hayuyno-merognueckune OCHOBBI TOpHOM FeOMETPHUU. [IprHIMIIEI
OTOXJECTBJIICHUS] NPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH T'OPHO-TEOMETPUYECKUX
nokasartesiel B BUJE IOJIS X pa3MelleHus B Heapax. OCHOBHbIE OOBEKTHI U3yUEHUs
ropHOil reomeTtpuu: (opma, 3ajJeraHue, HAPYLIEHHOCTh M CBOMCTBA IOJIE3HOIO
MCKOITAEMOTI'0 U MOPOJ, PUPOIHO-TEXHOTE€HHBIE IIPOLIECCHI, TAKUE KaK CABWXECHUE U
T.N. MeToapl HM3ydyeHHUs C  HCIOJIb30BAHUEM  H30MOBEPXHOCTEW, TOPHO-
r€OMETPUYECKOTO, B TOM YHUCJIE MAaTEMAaTUYECKOTO aHanu3a. OLeHKa W3MEHYUBOCTU
nokazareneid. OcHOBHbIE Tpaduueckue MOCTPOCHUST W MojenaupoBaHue. OOume
IIOJIOXKEHUS O IPUMEHEHNH KOMITBIOTEPHBIX TEXHOJIOTUAX B TEOMETPUM HEJIP.

[Ipoekuuu, ucnosib3yemble B TeOMETpUM Heap (IPOEKIUU C YHCIOBBIMU
OTMETKaMH, cTrepeorpaduyeckue, akcoHOMeTpuueckue u J1p.). [lpaxtuueckoe
MCITOJIb30BAaHUE MPOCKIMI KaK MPU PEIICHUH 3a7a4 pa3BEAKH U dKCIUTyaTalluu, TaK U
IpU  COBEPIICHCTBOBAaHMM METOJOB TEOMETpU3alM¥, B YaCTHOCTH, IpHU
KOMITBIOTEPHOM MOJICJIMPOBAHUMU.

CTpykTypHas reoMeTpu3anus MOIHOCTH, MOP(HOIOTHH, 3aJIeTaHUsl U CTPOCHHUS
re0JOrMYeCKUX Ted; CHOCOObI M CpPEeACTBA MOJIYYEHHUs MEPBUYHOM MH(pOpManuu c
YY4E€TOM T€OJIOTUM MECTOPOXKIEHUS, pa3BEIKU U SKcIulyaTauuu. lIpenBapurenbHbIit
aHallu3 HUCXOAHBIX JaHHBIX U BBIOOP METOJOB reoMeTpu3anuu (rpaduyeckue
MOCTPOEHUSI, MaTEMaTUYECKUW ammapaTr) C¢ Y4eTOM TI€O0JOTMYECKOM CIOXHOCTH,
W3YYEHHOCTH U HUCIIOJIb30BAHUS PE3YJIbTATOB.

['eomeTpu3anus CkiIaayaThIX W Pa3pbIBHBIX HAPYIICHWH, TreHe3UC UX (OPMBI,
MEXaHHMKa TEKTOHMYECKOro Ipouecca, (popmMa M T'€OMETPUUECKHUE HIIEMEHTHI,
kiaccudukaius. Cnocodsl rpa@uueckoro oToOpaxkeHus: CKIaA0K U JTU3BIOHKTUBOB.
Pemenne mnpakTHUeCKHX 3a7ad pa3BeAKd M OTPaOOTKM HAPYLIEHHBIX IJIACTOB.
OneHka TEKTOHMYECKOW HapyUIEHHOCTH, CBSI3b C IMOJHOTON W3BJIEYEHUS U TOPHO-
re0JOrM4eCKUMHU YCIIOBUSMU BEACHHS TOPHBIX padoT.

TpemrHoBaTOCTh TOPHBIX MOPOJ, NapaMeTpbl TPEIIMHOBATOCTH, METO/BI
U3ydeHus: B OOHakeHUH, o0paboTka pe3yiapTaToB u3ydeHus. Kiaccudukanus
TPEIIMHOBATOCTU. 3aKOHOMEPHOCTH NPOSBIECHUS TPEUIMHOBATOCTH W IMPUPOIHON
0JIOYHOCTH, UCTIOJIH30BAHUE JAHHBIX O TPEIIMHOBATOCTH ISl IPAKTUYECKUX 1IEJIEH: B
OypOB3pBIBHBIX paboTax, MPHU YIPABICHUN YCTONUYUBOCTHIO U T.I1.

['eonornyeckne W TOPHO-TEOMETPUYECKHE 3aKOHOMEPHOCTH pa3MElICHUS
nokasaresieidl KayecTBa M PAa3IMYHBIX MPOMBIIUIEHHBIX XapaKTEPUCTUK; CIIOCOOBI
M3y4eHUsI U OTOOpa)K€HUsi  MPOCTPAHCTBEHHOTO  pa3MEUIEHUS;  BOIMPOCHI



ompoOOBaHMs; OIEHKA W3MEHYMBOCTH KAYECTBEHHBIX IOKa3aTeNiei; METObI
reoOMEeTpU3aluy I0Ka3aTesled KadyecTBa M CBOMCTB. MeToasl NPOrHO3MPOBAHMS U
MJIAaHUPOBAHUSI IPOMBIIIIJIEHHBIX MTOKa3aTeleH.

'opHo-TeomeTpuueckass HMHTEpOpeTals NPUPOAHBIX UM TEXHOTECHHBIX
MpOIIECCOB  C  TO3WIUK  TMOJSA  (PU3WYECKOTO  TMOTOKA;  TeOMETPH3aIUs
THAPOTEOJOTHYECKUX TOKa3aTeel, TeOMEXaHHUECKUX IPOIECCOB U jaeopMariuii;
reoMeTpu3alus Mmoka3areineid Hanps>KeHHOTO COCTOSIHUS TOPHOTO MAcCHBa.

Pexomennyemas nureparypa

OcHoBHas
1. 'eometpus Henp (ropHasi reomeTpus): YueOHuK aig By3oB / B.M. Kanunuenko,
N.H. Ymakos. HoBouepkacck : u3a. FOPT'TY, 2000.

2. bykpunckuit, B.A. I'eometpus nenp: Yueonuk. / B.A. bykpunckuit. M. : MITYY,
2002.

JlomoyiHUTENbHAS
3. JJomonocog, I'.T. I'opuas kBasiumetpus. / I'.T. Jlomonocos. M. : MITY, 2000.

4. Epmos, B.B. OCHOBBI TOPHONPOMBINUICHHOW T'€OJOTHUA. YYeOHHK sl By30B. /
B.B. Epmios. M. : Hexapa, 1988.

5. bykpunckuii, B.A. I'eomerpus Henp. / B.A. bykpunckuii. M. : Henpa, 1985.

6. Ymakos, U.H. I'opuas reometpus. / .H. Ymakos. M. : Henpa, 1979.

7. HUcrtpatoB, WN.B. T'eomerpusamus reonormyeckux teia. / W.B. Hcrpatos.
M. : Henpa, 1996.

8. Kamunuenko, B.M. Maremarnueckoe MOAEIUPOBAHUE M TMPOTHO3 IMOKa3aTesen
MecropoxaeHuil. / B.M. Kanunuenko. M. : Heapa, 1993.

9. Bunecos, I'.'I. Metonuka reometpuzaiuu mectropoxaenuii / .. Bunecos, A.H.
NBuenko, .M. Munenko. M. : Heapa, 1973.

10. ®panckumit, HW.B. Maremarudeckas CTaTUCTHKA ©  IeOMETpHU3AIUS
mectopoxaenuit. / W.B. ®panckuit, ['.A. bazanoB. Hpkyrck : UpkyTckuii
MMOJIUTESXHUYCSCKUN UH-T, 1975.

11.TakpanoB, P.A. T'OpHO-r€OMETPHUYECKHN aHAIN3 TPEIIMHOBATOCTH YTOJBHBIX
MJIACTOB M BMeMIAOUX nopoa: YdyeoHoe nocodue / P.A. Takpanos, C.I1. IlaBnos.
CII6 : CIIITU(TY), 1996.

12. TakpanoB, P.A. OnepatuBHOE ONpEAECICHHUE IOKA3aTEJIEd KadyecTBAa YIris B
MapKIIEHIepCKO-T€0JIOTMYECKO MpakTuke. Yued, mocooue / P.A. Takpanon, A.H.
[llepemer, H.B. Jlaraii. CI16 : CIIITTU(TY), 2005.

2. Mamemamuueckas 0bpabomka pe3yibmamos uzmepeHuil

Knaccudukanus wusmepenuit. Ponb u30bITOUHBIX u3MepeHHi. Bump
norpemHocTed  m3MepeHuit. CmocoObl  OOpbObI € BIMSHHEM TOTPENTHOCTEH
M3MEpeHUil. 3aKOH pactpeieieHus U QYHKIHS TUIOTHOCTH BEPOSATHOCTEHN CITy4aiHbIX
NorpemHocTed. Mepbl TOUHOCTH PE3YIbTATOB U3MepeHuil. CpeHss KBaJgpaTHiecKas
omunOKa, cpeanssi apupMeTnyeckas U BeposATHas (cpeauHHas) ommnoku. CBs3b ITHX
MOTPEIIHOCTEN MEX Ty co00il. [TorpemHoCcTs onpeaeneHus: cpeHeld KBaIpaTuuecKou
omuOku. [ToHsITHE O IIEHTpaTBLHOM TIpeAebHON Teopeme. OMMOKN OKPYTIICHHUS.

Nurerpan BeposiTHocTe U ero Tabnuma. OrnpeneneHue BepOSTHOCTU
MOSBJICHUSI  CJIyYalHbIX  MOTPEIIHOCTE B ONPEACICHHBIX  HMHTEPBAJIaX.



JloBepurtenbHble HHTEpBABI. OOOCHOBaHHME MPUHLMIA HAMMEHBIIMX KBaJpaTOB.
[lonarne o Becax HW3MEpPEHHBIX 3HAaueHWW W (QyHKIUHA OT HuX. [lorpemHocTh
eauHUIlbl Beca. OmnpezeneHre HauOoee BEPOATHOIO 3HAUCHUSI OJTHOM BEJIMYMHBI U3
pAlla 3HaYEHUN, U3MEPSIEMbIX HEPABHOTOYHO U PaBHOTOYHO. CBOMCTBA OTKJIOHEHUM
OTIIEJBHBIX M3MEPEHH OT cpenHero 3HaueHus. [IpuHIUIBI 00pabOTKU PpAIOB
PaBHOTOYHBIX U HEPABHOTOUHBIX U3MEPEHUN OJHON BEITUYUHBL.

CoBMECTHOE BIHMSHUE HECKOJBKHX HE3aBHCUMBIX HCTOYHUKOB CIyYalHBIX
OMMOOK Ha TOYHOCTh W3MEpeHUN OJHOW BenuuuHbl. COBMECTHBIC JCHCTBUS
CIIy4ailHbIX M CHUCTEMAaTUYECKHX OIIMOOK wu3MmepeHuil. CpenHss KBaapaTHUecKas
MOTPEIIHOCTh (PYHKIIMM HE3aBUCUMO M3MEPEHHBIX BEJMYMH B 00111eM BHe. YacTHBIN
BUJ (DYHKIIMM M3MEPEHHBIX BEIMYMH U UX CPEJHHE KBaJapaTHueckue omuoOku. Bec
byHKIIUN U3MEpeHHbIX BenuunH. CpeHne KBaJApaTHUecKue OMOKH U Beca 001e u
npocToi apumeTnueckux cepeant. OnpenesaeHne MorpelHOCTH eUHHUIIBI Beca 10
OTKJIOHEHUSIM HEPAaBHOTOYHBIX M3MEPEHMM OT UX CpeaHero 3HadyeHus. To ke i
PAaBHOTOYHBIX U3MepeHui. OnpeeneHue NOrpeHOCTH EUHULBI BECA 10 Pa3HOCTSIM
JIBOMHBIX PABHOTOYHBIX U HEPABHOTOUYHBIX U3MEPEHUN.

Ha3naueHue u CylHOCTh YpaBHUTENIBHBIX BbIUKCICHHN. CTpOrve U HECTPOTHUE
ciocoObl ypaBHUBaHUs. [loHATHE O mapaMeTpUUECKOM M KOppEIaTHOM cIocodax
ypaBHUBaHUA. JlONMyCTUMOCTH HECTPOroro ypaBHHMBaHuUsA. [lapamerpuueckue
YPaBHEHHUsI CBS3M M3MEPEHHBIX BEJIMYUH C YPAaBHUBAEMBIMU IIapaMETPaMH.
Jlmneapusanusa ypaBHeHUM CBs3u. [lapamerprnueckue ypaBHEHHsI TOIPABOK.
[IpumMeHeHnEe mNpHUHIMNA HAUMEHBIIMX KBaAparoB. HopmanpHble ypaBHEHMS.
Pemienre HOpMalbHBIX YpPaBHEHMM pa3auyHbIMU MeTtojamMu. [IpomMexyTouHble H
3aKJIIOYNTENIBHBIE  KOHTPOJIM  YPaBHUTENBHBIX  BbIUMCIEHUW. lcmosb3oBaHMe
IIONPAaBOK NP 3aKJIIOYMUTEIBHOM KOHTPOJIE KauyeCTBa W3MEPEHUW U IPABHIIBHOCTH
YPaBHUTEIbHBIX BBIUMCIICHUMN.

CocraBieHue mnapaMeTpUYECKUX YPABHEHUM TMOMPABOK JJISI H3MEPEHHBIX
HaIpaBJIeHUH, TUPEKIIMOHHBIX YTJIOB U paccTosiHui. [lomydyenne k0d(pGUIIUEHTOB U
BECOB JTUX YpaBHEHHH. OKBHUBAJICHTHbIE NpeoOpa3oBaHUs MMapaMeTPUUECKUX
YPaBHEHUM IIONPABOK. YPAaBHUBAHUE BCTABKM ITYHKTOB B CYIICCTBYIOLLYH CETb.
[TapameTprueckoe ypaBHUBAaHUE HUBEIIUPHOW MapKIIEHAEPCKOMN CETH.

Brruncienre ommoOKy eMHUITBI BEca 1O MOMPaBKaM B U3MEPEHHBIC BEIMYUHBI,
MOJIYyYeHHBIM W3 ypaBHUBaHus. [lorpemHocts QyHKIMU oOmEero Buga OT
YPaBHEHHBIX 3HAYEHU U I1apaMeTPOB. ITonarue 0 KOPPENSUNOHHON
(KOBapHallMOHHOM) MaTpUlE YpaBHEHHBIX MapaMeTpoB. BrluucieHue o0OpaTHOTO
BeCa OLIEHMBAaEMOW (YHKUMUU MNPU PEUICHUU HOPMAJIBbHBIX YpPaBHEHUH METOJ0M
[Naycca. IlpuHIMO HaXO0XAEHHSI SJIEMEHTOB OOpaTHOW MAaTpUIbl MPU PELICHUU
HOPMAaJIbHBIX ypaBHeHUI MeTogoM ["aycca. Mcnonb3oBanue oOpaTHOM MaTpUIbl ISt
OIICHKH TOYHOCTH. CTPYKTypa 0OpaTHOM MaTpullbl TIJIAaHOBOM CeTH. Mepbl TOUHOCTU
IIOJIO’KEHMS IYHKTa CETH Ha IUIOCKOCTH. BhIUMClIEHHME MOTrpenIHOCTEN YPaBHEHHBIX
3HAYEHUM KOOPAMHAT NYHKTOB IUIAHOBBIX CETE€H, AUPEKIMOHHBIX VYIJIOB U
PaCCTOSIHUM.

CpenHuil KBaApaTUYECKUM 3IJUIAIC MOTPEUIHOCTEN IMOJ0XKEHUSI MYHKTOB HAa
wiockocT. Ero BeposiTHocTHOe oOocHoBaHue. OrmnpeneneHue MapaMeTpoB
CPENHEKBAAPATUYECKOIO DJUIMIICA IOrpelmHocTe. Mcnonb3oBanue 3Toro ssuimrca



JUIS. OLEHKU TOYHOCTH JUPEKIMUOHHBIX YTJIOB, PACCTOSIHUM M CMEIIEHUM TOYEK IO
NPOU3BOJIBHOMY HarpaBiieHuto. CpelHuil KBaIpaTUYECKUN AIUIMIC B3aUMHOIO
MOJIOKEHUSI JIBYX IYHKTOB IUIAHOBOM CETH, €ro HCIOJb30BaHUE ISl OIEHKU
TOYHOCTH DJIEMEHTOB CETH.

VYcnoBHbIE ypaBHEHUS, NpPUBEACHHE HUX K JUHEHHOMY Buay. [Ipumenenue
OpUHIIMIIA HAUMEHBIIMX KBajparoB. [lomydyeHne KOppenaTHBIX ypaBHEHH
nonpaBok. CocTaBlieHME HOPMAJIbHBIX ypaBHeHUM u pemienre ux. Kontponu
YPaBHUTEIIbHBIX BBIYMCICHUN. YpPaBHUBAHUE OJIMHOYHOTO MOJMUTOHOMETPUYECKOTO
xoza. Yuciao u BUJ YCIOBHBIX YpPaBHEHUN KOppenaT B 3TOM ciiydae. I[IpuHIumneI
BBEIYHCIICHUS KOA(P(UIIMEHTOB YCIOBHBIX ypaBHEHUH TIOTPABOK W COCTABJICHHE
HOPMAJIBHBIX YPAaBHEHHMI KOppesnaT. YCTAaHOBJIEHHE BECOB W3MEPECHHBIX BEIUYMH.
KoHTponb ypaBHUBaHUA. YpaBHUBAHUE YTJIOBBIX YCJIOBUH B CETAX C U3MEPEHHBIMU
JTUPEKIIMOHHBIMU ~ YIJIaMHd  HEKOTOPhIX  CTOpOH. [IpuHIMOBI  KOppenaTHOro
YpaBHUBAHUS CUCTEM IMTOJIUTOHOB.

[Tonsitue 0 cBOOOAHBIX M HECBOOOJHBIX CETSIX. BUABI yCIOBHBIX ypaBHEHUMH
cBOOOJHBIX ceTeil. [lomcuer uwmcna yCIOBHBIX ypaBHEHUH. Buabl ycIoBHBIX
ypaBHEHUH, BO3HUKAIOIINE B HECBOOOIHBIX ceTsx. [lojcuer yucia »Tux ypaBHEHUH.
Boruncnenre  k03¢G@GUIMEHTOB  YCIOBHBIX  ypaBHEHUM mompaBok. [Ipumep
ypaBHUBAHUS KOPPEIATHBIM CIIOCOOOM IIEHTPATLHON CUCTEMBI.

[TorpemHocTh (QPYHKIIMKM ypaBHEHHBIX 3HAYEHUW W3MEPEHHBIX BEJIMYHH.
Boeruncnenre o0OpatHOro Beca (YHKIMH COBMECTHO C PELIEHUEM HOPMAJIbHBIX
ypaBHeHui 110 ['ayccy. [I[puHIUIBI OIIEHKU TOYHOCTH IUIAHOBBIX CETEH, YPAaBHEHHBIX
KOPpEJAaTHBIM CIIOCOOOM.

[ToHaTre O rpynmoBbIX ¥ KOMOWHHMPOBAHHBIX CIOCO0AX YpaBHUBAHUS. YUET
MOTPEIIHOCTEe HMCXOJIHBIX JaHHbIX. OOpaboTka cered mo uacTsaiM. OOpaboTka
KOMOMHUPOBAHHBIX IUIaHOBBIX ceTedl. Ilpumenenme OBM  ana  o6paboTku
MapKienaepckux usMepeHuid. [loHsTHE O NpPUMEHEHHH Crnocoba HAMMEHBIITUX
KBaIPATOB I onpeneneHus KodGPUIMeHTOB SIMIUPUIECKUX HOpPMYII.

Pexomennyemas nureparypa

OcHoBHast
1. T'opnees, B.JI. OcHoBBI Teopuu omuOOK m3MepeHuit. Yuednoe nmocobue / B.JL.
['opnees. ExatepunOypr : Ypanbckas roc. ropuo-reos.akaaemus, 2000. 182 c.

2. Topnees, B.A. Teopuss ommbOOK ¥ YypaBHUTENbHBIC BBIYHUCICHHUA. YueOHOE
nocobue. / B.A. I'opnees. ExatepunOypr: U3a. YTITA, 2002, 438 c.

JlononHuTENbHAS
3. TI'yaxoB, B.M. Maremaruueckass 00paOOTKa MapKIIEHIepCKO-Te01e3MUYEeCKUX
u3MepeHuid. YueOnuk mis By3oB. / B.M. I'ynkoB, A.B. XneOuukoB. M. : Henpa,
1990, 335 c.
4.3arubanos, A.B. OCHOBBI MaTeMaTHYE€CKON 00OpabOTKU PE3yIbTaTOB U3MEPEHUM. -
VYuebnoe mocobue. / A.B. 3arubanos, A.JI. Oxotun. uza. UpI'TV, 2001. 120 c.

3. l'eode3us

IIpenmer w 3amaum reoxe3uu. Ponp reomesvn B pasBUTUM  HAPOJIHOTO
xo3sucTtBa. KpaTkue cBeneHMss W3 MCTOPUM pa3BuTua reoxe3uu. [Ipoueccsl
MPOU3BOJICTBA Te€OJe3nuecKnux pabor. EnuHuiel m3MepeHuil, NpUMEHSEMbIE B



reojie3ud. Meroa NpoeKUuu B reofe3nn. BiausHue KpuBU3HBI 3€MIIM HA pacCTOSHUSA
Y BBICOTHI TOYEK.

CucreMsl KOOpANHAT, IPUMEHSIEMBIE B T€OAC3UN: IPOCTPAHCTBEHHBIE, TUIOCKHE.

OpueHTupoBaHue JIMHUM, oOpuUeHTUpHble yrael. llpsamas u  oOpartHas
reoJie3uuecKas 3aaum.

Macura6sl. [1nan u kapta, npoduins. HomeHknaTypa KapT U IJaHOB.

VYcioBHbBIE 3HAKM IUIAHOB M KapT. Penped MECTHOCTH M €ro M300pa)xxeHHe Ha
KapTax ¥ miaHax. CBOMCTBa rOPU30HTANIEH.

3amaun, pemnaeMpie Mo TONorpaguueckuM KapTam | IIaHaMm.

DneMEeHThl TEOpUM MOTrpentHocTed u3mepeHuil. Knaccupukanus norpenHocTen.
CpoiicTBa ciydailHbIX MOrpemHoctei. PaBHOTOUHbIE n3MepeHus. HepaBHOTOUYHBIE
U3MEPEHHUS.

CBenenusi 0 pa3BUTHH Teojae3nueckux ceredd. Kmaccmdukanus reome3smdeckux
OIOPHBIX CETEW, METOJBl HX IIOCTPOCHHs. ['€ofe3nyeckue CeTdu CryIIeHHUs U
cbeMOUHble ceTU. CHIYTHHUKOBBIE CHCTEMBl M NPHUEMHHUKH. 3aKpeIUICHUE Ha
MECTHOCTH IIYHKTOB Ie0/1e3n4eCcKoi ceTu. CBEIEHNS O CbEMKaX MECTHOCTH.

VYrnoseie uzmepenus. [Ipunuun uzmepenust yriaos. Knaccugukanus T€010IUTOB
U UX YCTPOHCTBO. 3pHUTENIbHbIE TPYObl, YPOBHU. BepTHUKaNbHBIM Kpyr TEOAOJMTA.
[ToBepkn Tteonosnra. M3MepeHHWE TOPU3OHTAIBHBIX M BEPTUKAIBHBIX YIJIOB,
NOTPEUIHOCTH U3MEPEHUM.

CnocoObl u3MepeHust aauH JuHUK. KommnapupoBaHHe MEpHBIX NPUOOPOB.
JanpHOoMepsbl. [lapammakThudeckuii METON HU3MEpPEeHMs paccrosHuil. OnpeneneHue
HEIMPUCTYIHBIX PACCTOSHUM.

TeomonuTHast cheMKa, COCTaB M MOPSIOK pabOT: peKOTHOCIUPOBKA MECTHOCTH,
MPOKJIaJIKa TEOAOJUTHBIX XOJIOB, CheMKa cuTyauuu. KamepanbHble paboTbl HpH
TE€OJIOJUTHOU cheMKe. [locTpoeHue naHa.

[Ipsimast 1 0OpaTHas reo1e3MUeCKre 3aCEUKH.

CymHOCTh TaxeOMETPUUYECKOW CBEMKH, €€ IPOU3BOACTBO M KaMepaJbHbIC
paboTHI.

CymHocTh MEH3YJIbHOU CheMKH. CheMKa CUTYalllH U penbeda.

CymHOCTh U CHOCOOBI TeoMeTpUYecKoro HuBenupoBaHus. Knaccudukanus
HUBEJIMPOBaHUS, WX ycTpodcTBO. IloBEepkM UM IOCTHpOBKA  HUBEJIUPOB.
HusenmupoBanue III u IV xiaccos. TexHunueckoe HuBenupoBaHue. KamepanbHas
00paboTKa pe3yabTaTOB HUBEIMpOBaHUs. HuBennpoBaHrue MOBEPXHOCTH.

['eone3nuecko-mapkiieigepckue  pabOThl  Ha  CTPOUTEIBHOW  IUIOMIAJIKE.
BeprukaibHasi MJIaHUPOBKA IUIOLIAAKUA. ODJEMEHThl Te€0JE€3UYECKUX pPa3OMBOYHBIX
pabot. CrocoObl TepeHeceHUus B HATypy TOYEK U oceil coopykeHuil. CrocoObl
JeTanbHOU pa30MBKU 3aKPYIJICHUM.

Pa3MHOXeHHE M XpaHEHHe IUIaHOB W KapT. TexHuka O€30MacHOCTU TIpH
reoJIe3NUeCKuX padboTax.

Pexomennyemas nureparypa.

OcHoBHasl.
1. Tloxman, I'.I'. I'eone3us: Yuebnuk mns By3os. / I'.I'. Tloxman. M. : Henpa, 1988.
304 c.



2. bpyeswuu, II. H. I'eonesus. / I1. H. bpyesuu, E.M.Camomkun. M. : Henpa, 1985,
313 c.

JlonoyiHUTENBHAS
4, barparynu, I'. B. Umxkenepnas reone3us / I'. B. barpatynu, B. H. I'anbmiun, b. b.
Hanmesuu u ap. M. : Heapa, 1984. 280 c.

Jlucyunaunsl npogheccuorabHo2o Yyuria

1. bezonacrnocmb 8edenus 2opubix pabom u copHocnacamenvbHoe 0elo

3akoHOIaTeIHLHBIE OCHOBHI 00OecTIeUeHNsI 6€30MacHOCTA TOPHOTO MPOU3BO/ICTBA;
CHUCTEMa OpTaHM3AIlMd W YMPABJICHUS OE30MaCHOCTBHIO BEACHUS TOPHBIX pPaboT;
HeOmaronpusiTHple (aKTOPhI TOPHOTO TPOU3BOJICTBA; OE30MACHOCTh OCHOBHBIX U
BCIIOMOTaTEIbHBIX MIPOIIECCOB TOPHOTO MIPOU3BOJICTBA; TpeOoBaHMS
MPOTUBOABAPUMHON 3aIUTHl TOPHBIX MPEANPUATHI;, METOAbI MPEAYNPEKIACHUS U
JUKBUIAIMKA aBapui; OCOOCHHOCTH BEICHMSI TOpHOCHACATENBbHBIX padoT TpH
JMKBUIAIIMY aBapUU.

Pexomennyemas nuteparypa

1. bezonacHocTh BefieHUsI TOPHBIX pabOT U TopHOcnacarenbHoe aeno. / [ox pen. K.3.
Vmakoa. M. : U3xa-so MITY, 2008.
2. llysanos, 10.B. IlpousBoactBenHass 6e3omacHoCcTh: YdeOHoe nocodue. / FHO.B.
[lysanos, C.I'. I'engnep, U.A. ITaBnos, M.M. Cmeranun, B.B. Cmupnskos, E.N.
Homnanem, H.A. Benenun, H.A.Tyua. CI16. 2005.
3. Cy66otun, A.W. Yopasnenue 6e3onacHocteio Tpyaa. / A.M. Cy66otun. M. : Uzx-
Bo MITY, 2004.
4. Unbun, A.M. be3onacHOCTh Tpyda B TOpHOW MpombllieHHOCTH. /| A.M. UnbuH,
B.H. Antunos, A.H. Haitmapk. M. : Heapa, 2001.

2. OcHosbl 20pHO20 Oena (N003eMHAsl 2e0MEXHOI02USL)

OO6mue cBeneHus 00 OYMCTHBIX paboTax. XapaKTEPUCTHKA IKCILTyaTallMOHHBIX
YCIIOBUM BENEHMUs] OYUCTHBIX paboT. Bwiemka yris. TpancmoptupoBka yriis B
OYMCTHON BBIPAOOTKE. YTPaBJICHHE TOPHBHIM JaBJICHUEM B OYMCTHOW BBIPAOOTKE.
KonueBbie omnepanuu B JaBe. TEXHHUKO-?’KOHOMUYECKHME U OpraHU3alMOHHBIE
XapaKTEPUCTUKU OYUCTHBIX paboT. [TaciopT BhIEeMKH yTJIsl, KPEIIJICHUE U yIPaBIICHUE
KpoBJIel B JlaBe. TEXHOJOTMYECKUE CXEMbl OUUCTHBIX pabOT. MOHTaX U JIEMOHTAX
OUYHCTHBIX MEXaHU3WPOBAHHBIX KOMILUIEKCOB. [Iporiecchl moa3eMHOro0 TpaHCHoOpTa B
npejenax AoObIBaeMoro ydactka. HaleKHOCTh TEXHOJOTHYECKHX CXEM OYHCTHBIX
pabor.

Pexomennyemas nureparypa
1. ITyukos, JI.A. Tlom3emHas pa3paboTka MECTOPOKICHHUMN TMOJIE3HBIX MCKOMAEMBbIX:
VYuebnuk / JI.A.Ilyukos, FO.A. XKexenerckuit. M. : Uzn-so MITY, 2008.
2. bop3pix, A.®. [Iporecch moa3eMHBIX TOPHBIX padboT (4acTh I. OuncTHBIC PabOTHI):
YuebHoe nocobue st By30B. / A.®D. bop3bix. Jlonenk : Hopa-npecc, 2009. 342 c.
3. bonmapenko, B.WM. TexHomnorus mnoA3eMHON  pa3pabOTKU  IJIACTOBBIX
MECTOPOXKICHHUI TMOJIE3HBIX MCKOMaeMbIX. YueOHuk juisi By3oB / B.M. bongapenko,
AM. Kysbpmenko, FO.b. I'psnymmit u np. Juenponerposck : Ilomurpaduct, 2003.
708 c.



4. YnpapneHue KpoBed M KPEIUIEHUE B OUMCTHBIX 3a005X HA YTrOJbHBIX IJIACTAX C
yraom manenus Ao 35°. PykosoactBo KJI 12.01.01.503 K.: MuHTON®HEPro
VYkpaunsl, 2001. 141 c.

5. TexHonorus MOA3€MHON pa3pabOTKW M IPOLECCHl TOPHBIX padOT B OYMCTHBIX
3a005X KPYTHIX M KPYTOHAKIOHHBIX yrobHBIX Tu1acToB / [lox pen. C.C. I'pe6&nkuHa,

Honenk : KII "Peruon", 2001. 448 c.

3. Mapxuwetioepus

Ucropust paszBuTtus Mapkuieinepckoro jgena B Poccum u 3a pybOexom.
[ToaroToBka crnenuanucToB Mapkueiaepckoro nena B Poccuu. OOiiecTBeHHbIE U
MEKTyHApPOIHbIE OPTAHU3ALNN MAPKILIECHIEPOB.

CoBpeMeEHHBIE rOCyJIapCTBEHHBIE re0/1Ie3NYECKUE ceTu Irao).
Uctopuueckue cenenus o co3ganuu [T'C nHa Ttepputopum Poccuu. CrnocoOsl
cosganuss [T'C. ®dyHgaMeHTalnbHble  aCTPOHOMO-  T€OAE3UYECKHE  CETH.
BrIicOKOTOUYHBIE acTpOoHOMO-reoae3ndeckue cetn. Cetm crymenus. KoHcTpykums
ueHtpoB ['T'C. ITpumenenne ' HCC npu co3zpanuu u passutuu ['TC.

['opr3oHTaNBHBIE  COCOUHUTENBHBIE CBEMKU. (OCHOBHBIE CBEICHHS O
TOPU30HTAJIBHBIX COEAUHUTEIBHBIX ChEMKAX. MapKIIeaepCcKue ONOPHBIE CETH Ha
noBepxHOCTH. CrOCcOOBI CO3/IaHUSI U PA3BUTHS MAPKIICHAEPCKUX OMOPHBIX CETeH Ha
noBepxHocTH. [logxoaubie MyHKTH. OpHUEHTHUPOBAHUE Ye€pe3 HAKIIOHHBIC BHIPAOOTKU
U 4epe3 MIToNbHI0. OpUEeHTUPOBAHKUE Yepe3 OJAMH BEPTHKAIbHBINA CTBOJ MO CHOCOO0Y
COEIMHUTENBHBIX TPEYTrOJIbHUKOB. [IpoenpoBanre TOUEK C MOBEPXHOCTU B IIAXTY C
NOMOUIbIO OTBecOB. llpuMbIkaHue K oOTBecaM MO Crnoco0y COEIUHUTENbHBIX
TPEYTOJIBHUKOB U UX penieHue. CoeMHUTENbHAs ChEMKA Yepe3 JBa BEPTHUKAIBHBIX
CTBOJIA.

['mpockonmyeckoe opueHTtrpoBanne. (OCHOBHBIE CBEACHUS O TEOPUHU
TUPOCKONIMYECKOTO OPHUEHTUPOBAHUSA W  MApKIIEHIEPCKUX T'MPOKOMIIACAX.
YerpoiictBo tupokomnaca MBT-2. Omnpenenenne RHUPEKOIMOHHOIO yria
TUPOCKOMMUYECKUM CIIOCOOOM. [TpounsBoacTBO TUPOCKOMUYECKOTO
OpPUEHTUPOBAHUA. OpHEHTHPHO-COENUHUTENBHA  ChEMKA € ITOMOIIBIO
TUPOCKOMUYECKUX MPUOOPOB.

OcCHOBHBIE CBEJICHHS O BEPTUKAJIbHOM COEIMHUTENbHOU chEMKe. Ilepemaua
BBICOTHOM OTMETKHM 4Y€pe3 BEPTUKAIBHBIA CTBOJI IIPU ITOMOIIMA IIAXTHOW JICHTBI.
Ilepenaya BBICOTHOM OTMETKH Y€pe3 BEPTUKAJIBHBIM CTBOJ MPU MOMOIIMU JJIIMHOMEPA
JA-2.

[Ton3zeMHble omopHBIE Mapkuieiaepckue cetd. (OCHOBHBIE CBEIEHUS O
MOA3EMHBIX MAapKIIEHIEPCKUX OIMOPHBIX CETSAX. 3aKPEIUIEHUE ITYHKTOB OIMOPHOM
cetu. M3MepeHne ropu3OHTAIbHBIX YIoOB. M3MepeHue MIMH CTOPOH NOA3EMHOU
cetd. Co3maHME ONOPHBIX CETEM C TMOMOLIBIO DBJIEKTPOHHBIX TaXEOMETPOB.
KamepanbHas o0paboTka pe3yabTaTOB M3MEPEHUN B MOJ3EMHBIX MapKIIEHAEPCKUX
OTIOPHBIX CETSX.

TeogonutHass chEéMKa TOpHBIX  BbIpaboTok. Co3maHue  ChEMOYHOTO
000OCHOBaHHUSI B TOPHBIX BBIPAOOTKax. 3akperieHWe MYHKTOB ChEMOYHOM CETH.
Teononutsl. [IpoBepka T€oAOIUTOB. YTIOBbIE U JUHEIHbIE U3MepeHus. O6paboTka
pe3ynbTaTtoB  ChEéMKHU. JleTanmpHas ChEMKA TOPHBIX BBIPAOOTOK  CHOCOOOM
NEPHEHANKYIAPOB MW TOJsApHBIM  crocoOboM. CocTaBieHHE TUIAHOB TOPHBIX



BbIPaO0OTOK. (OCHOBHBIE CBEIEHHS OO0 YCIOBHBIX 3HAKaX TOPHOW Tpaduyueckon
JIOKyMEHTAI1H.

OCHOBHBIE CBEJIEHUA O BEPTUKAIBHOW CBEMKE TOPHBIX BBIPAOOTOK.

Hugenupsi. [IpoBepka HuBenupos. [Ipon3BoicTBO reOMETPUUYECKOTO HUBEIUPOBAHUS
B TOpHBIX BbIpaboTkax. KamepanbHas oOpaboTka pe3yibTaTOB T€OMETPUYECKOIrO
HuBenupoBaHusi. CocTaBieHUE U UCIpaBieHUE NTPO(UIIA TOPHBIX BBIPAOOTOK.
TpuroHomeTpruyeckoe HUBEIUPOBAHUE B TOPHBIX BHIPAOOTKAX.
Mapkeliiepckuii  KOHTPOJb 3a TPOBEACHHEM TOPHBIX BBIPAOOTOK. 3amaHue
HalpaBJICHUI HA NPOXOAKY TOPHBIX BBIPAOOTOK. 3ajJaHUE HaNpaBICHUUA B
TOPU30HTAJIBHON IMUIOCKOCTU. 3a/laHW€ HAIpPAaBICHUNW B BEPTUKAIBHOW ITIOCKOCTH.
[Ipoxoaka TOpPHBIX BBIPAOOTOK «MO MPOBOJHUKY«. VIcmonb30BaHUE Ja3epHBIX
yKa3areyien HanpaBJIeHUA. MapKIenaepckue 3aMepbl U UX POJIb B TEXHOJIOTHYECKOM
IIUKJIE HEAPOTOIB30BaTENs. 3aMep MPOXOJKH TOPHBIX BBIPAOOTOK. 3aMep OCTATKOB
MOJIE3HOI0 HCKOMIAEMOI0 Ha CKJIaJax.

PexoMeHnyemas nmureparypa

OcHoBHas
7. Mapkmeiinepus:  Yueonuk. / Ilog pen. M.E. IleB3nepa, B.H. ITonoa. M. 2003.
419c. / TBBY 5-7418- 0257-5
8. Mapkmeiinepckoe neno. Yueonuk maius Bysos. / Ilox penakiueit M.H. YViakoga.
M. : Henpa, 1989.

9. Mapkmeiinepckoe neino. Yueonuk miss Bysos. / [Tox pen. JI.H. Orno6muna, I'.1.
I'epacumenko. A.I'. Akumosa u ap. M. : Henpa, 1981.

JlononHuTenbHAS
1. CrpaBounuk 1o mapkmeiaepckomy aeny. / Ilon pea. A.H. Omensuenko. 4-e usm.,
nepepad. u non. M. : Henpa, 1979. 576 c.

2. Mapkieiinepckas suuukiaoneaus. ['n. pen. JILA. ITyukos. M., 2006. 605 c. / ISBN
5-9100-3003-5

3. HHcTpykius 1o TPOM3BOJACTBY MapKiieiaepckux pabor. P 07-603-03 /
CII6. : HOTIIBCII, 2003. 112 c.

10. Jle6eneB, K.M. Tomorpaduueckoe u Mapkiieiaepckoe uepuenue. / K.M.
Jlebenes, B.M. Tabakos. M. : Heapa. 1971.

11. VYcnoBHble o00O03HaYeHUsi [JIsi TOPHOM TpadUyecKod JTOKyMEHTAIUH.
CnpaBounuk. M. : Henpa, 1981. 304 c.

12. Topnas rpadpuueckas nokymenramus. [OCT 2.850-75 - TOCT 2.850-75 /
M. : U3n. crangapros, 1983. 199 c.

4. Cosudicernue 20pHvIX NOPOO

EcTecTBeHHO-HANPSOIKEHHOE COCTOSTHUE TOpHOTO MaccuBa. Jlepopmarmonusie,
MIPOYHOCTHBIC, PEOJIOTHYECKHUE CBOMCTBA TOPHBIX IOPOJ, MEXaHHMUYECKHE CBOWCTBA
rpyHToB. Knaccudukanum Guznko- MeXaHUIECKUX OCOOCHHOCTEH TOPHOTO MAacCHBa
MPUMEHUTENHHO K BOMPOCAM CABUKEHUSI TOPHBIX MOPOJ] TIOJI BIUSHUEM MOJ3EMHON
pa3paboTKH. XapaKTepUCTHUKA ECTECTBEHHO-HAMPSIKEHHOTO COCTOSHUS TOPHOTO
MaccuBa.

["'eoMexannvecKkre mpoIECChl, MPOUCXOAIINE B TOPHOM MAaCcCHBE U Ha 3€MHOMN
MOBEPXHOCTH TPU MPOBEACHUH TOPHBIX paboT. ['eoMexaHnueckne Mmporecchl BOKPYT



BBIPAa0OTOK W TOJ3EMHBIX COOPY>KEHHUH MOJl BIUSHHUEM TOpPHBIX paboT. 30HBI
MEXaHUYECKUX  pa3pylieHud mnoApadOTaHHOTO MacCcuBa. 30HBI  CABM)KCHHM
nopadOTaHHOM 3€MHOM MOBEpXHOCTU. BimsHue (QU3MKO-MEXaHUYECKUX CBOWCTB
nopoA 1 ycnoBui 3aneranus. [lonHas u HenosHas nojpadboTka maccuBa. [lapameTpsl
mpoliecca CABMKEHHS: YTIIOBbIe, BpeMEHHbIEC MOKa3aTeNu CABMKEHUN U aepopManuii
U VX PACIpENeIICHUE B MYJIbAE CABUKCHHUS.

MeTonbl HaOIIOIEHUH 3a CIIBH)KEHUEM TOPHBIX MOPOJ M 36MHOM MOBEPXHOCTHU
npu noa3zeMHoi otpaboTke. Knaccudukanus MeTo10B M3ydeHUs U HaOMIOJCHUM 3a
MPOLIECCAMH CIABHUKEHUS TOPHBIX MOPOJ M 3€MHOM MOBEPXHOCTH MPHU MOJ3EMHOU
pa3paboTtke. HaOmiogaTenbHble CTaHIMKM Ha 3€MHOM mMoBepxHOCTH. Pacuer wu
KOHCTpYKIMs mnpouiabHbiXx JuHHA. OOpaboTka HaOMIONEHUN U ONpEeesIeHNe
napameTpoB Impouecca caBwxkeHus. HaOmronartenpHble CTaHUMHA IS KOHTPOJIA
COCTOSIHUA TMojpadaThiBaeMbIX 00BEKTOB. MeToauka nzmepenuit. HabmonaTenbHbie
CTaHI[MU B MOJ3EMHBIX TOPHBIX BbIpaOOTKax. M3yueHue CABMKEHUS TOJIIU TOPHBIX
HOpOJ1 OCPEACTBOM INIyOUHHBIX penepoB. VccneaoBanus CABUKEHHS TOPHBIX TOPOJT
Ha MOJENSAX U3 SKBUBAIICHTHBIX MATEPUAJIOB.

MeToapl mporHo3a MOCIENCTBUI MOAPAaOOTKH TOPHOTO MAacCHMBa U 3€MHOU
noBepXHOCTU. (OCHOBHbIE TIOHATHS, TEPMUHBI U OOO3HAYEHHUSA TMApPaMETPOB
CABWDKEHUS 36MHOM MIOBEPXHOCTH. Y CJIOBHSI IPUMEHEHUS METOAUKHN pacyéra. MeTon
TUTIOBBIX KPUBBIX: (YHKIMU paclpeelieHus CABIKEHUM U jedopmariuii.
['paHnyHBIe YIiABI, YroJd MaKCUMAaJIbHOTO OCEHAHMS, YIJIbl MOJHBIX CIBH)KECHHH,
OTHOCUTEIBHOE MAaKCUMAJIbHOE OCEJaHNEe, OTHOCUTEIbHAS BEIMYMHA MAaKCUMAJIBHOTO
TOPU30HTAJIBLHOTO CABIKCHUS. Pacuer oXujgaeMbIX CABMXKEHUM U Jedopmariuit
36MHOI TMOBEPXHOCTU B TJIABHBIX CEUEHHUSIX MYJbJAbl CABWKECHUS. CIBIKCHUS U
nedopmaliiy B 3aJJaHHBIX TOUYKaX MYJb/bl CABUKEHUS.

VYcnoBust 6e3onmacHO MoapabOTKH rpakIaHCKUX 3AaHUI U MEPbl UX OXPaHBbl.
besomacHas u mnpenenpHas TiyOMHa pa3paOoTku. JlomycTUMBbIE U TMpeaeiabHbIC
nedbopmar s TPKIAHCKUX 37aHUW. YCIOBUS TPUMEHEHUS MEp OXpaHbl
noapadaTeiBaeMbIX 00beKTOB. Kitaccudukanust Mmep oxpansl. ['opHBIE MEPBI OXpaHBI.
Oxpana MPEAOXPAHUTEIbHBIMU LETUKaMHU. Crnioco0nl OCTPOEHUS
MPEAOXPAHUTENBHBIX LIEJIIMKOB MOJ TpakJaHCKue 3/1aHusi. KOHCTpYKTUBHBIE MEpBI
3alllMTHl  MOAPa0aTHIBAEMBIX 3[@aHUW  TPaXkJAaHCKOTO HazHadeHus. [Ipornos
MOCJEACTBUN MOAPAOOTKH 3/TaHUM.

Pexomennyemas nureparypa

OcHoBHas
1. IleBzuep, M.E. Mapkueiinepusi: YueObnuk. / M.E. Iler3snep, B.H. nomnos.
M. : MITYV, 2003. 419 c.
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M 2006. 391 c. / ISBN 5-9867-2038-5

3.I'yce, B.H. CnBmwxkenne u nedopmaiuu ropueix mopoj: Yue6, mocodbue / B.H.
['yces, E.M Bomoxog. CII6. : CIIITHU (TVY), 2008. 83 c.
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6.KypaBkoB, M .JI. Marematnyeckue MOACIUPOBAHUE JA€POPMALUOHHBIX
MPOLIECCOB B TBEPIbIX AehopMHUpyeMbIX cpedax (Ha TpUMepe 3aJad MEXaHUKU
rOpHBIX MopoJ]l u MaccuBoB); Kypc nekuumit. Munck : BI'Y, 2002. 456 c. / ISBN 985-
445-746-X.

7. IlpaBuiia oxpaHbl COOPYXEHUH U MPUPOJHBIX OOBEKTOB OT BPEIHOTO BIMSHUS
MOA3EMHBIX TOPHBIX pa3pabOTOK Ha yroyibHbIX MectopoxaeHusx. CII6. : BHUMU,
1998.

8. Meronuyeckue yka3aHHsl O OINPEACNCHUIO YIJIOB HAKJIOHa OOpPTOB, OTKOCOB
YCTYHOB M OTBAJIOB CTPOSIIUXCA M DKCIUTyaTUpyeMbIX Kapbepos. JI. : uzn. BHUMU,
1972.

9. I'yceB, B. H. Pacuer oxunmaeMbix CcABWKEHUH u AedopManuil 3eMHOU
noBepxXHOCTU. MeToanueckne ykasaHus A ctynenToB cnernuansaoctu 090100. / B.
H. I'ycer, E.M. Bonoxos. CII6. : CIITTU.(TY), 2004. 22 c.

5. Ananuz mounocmu mapruleioepckux cemei

Teopernyeckne OCHOBBI aHajIW3a TOYHOCTH MApKUIEHAECPCKUX CBEMOK.
[TorpemHocTH HM3MEpPEHUST TOPU30HTAIBHOrO yria. [IorpemHoCcTH BHU3UPOBAHMS U
OTCUMTHIBaHUA.  VHCTpyMeHTanbHble  morpemHoctd. CpaBHeHHE  crocoOoB
U3MEPEHHsI yria - NOPUEMOB M NOBTOpeHUi. llorpemmHocts u3MepeHus yria,
BbI3BaHHAsl HETOYHOCTBIO IEHTPUPOBAHUS TEOJ0JIUTA U CUTHAJIOB.

[lorpemHOCTh M3MEPEHUS BEPTHUKAIBHOTO yrua. MICTOYHMKM morpemHocTen
IIPU U3MEPEHUHU JIJIUM JIMHUK; MEpHbIMU nprbopamu. KoapduuueHnTs! cayyaiiHOTO U
CUCTEMATUYECKOTO BIMSIHUS U METOJIbI UX OomnpeaeneHus. FMicTouHuky norpenHocTen
IPU U3MEPEHUH JJIMH JIMHUM CBETOAAIBHOMEpPAMHU M HAKOIUJIEHUE MOTPEIIHOCTEN B
ATOM CIIyYae.

[lorpemHOCTH KOOpAMHAT IIYHKTOB M JHUPEKIHOHHBIX YIVIOB CTOPOH
CBOOOIHOTO MOJMIOHOMETPUYECKOTO XO0Jla B 3aBUCUMOCTU OT OUIMOOK HM3MEpEHHUs
€ro YIJIOB, JJINH CTOPOH M JUPEKLIMOHHOIO yIJla €ro nepBoi cTopoHsl. Hakornnenue
NOTPEUIHOCTEN B X0J1aX MOJIMTOHOMETPUHU C THPOCTOPOHAMM IIPH PA3IMYHBIX CXEMax
IIOCTPOEHUSI. [TorpemHoctn KOOpJMHAT IIYHKTOB HECBOOOIHBIX
HOJIUTOHOMETPUYECKUX XOJ0B. [lOrpemHoCcTs MOJOXKEHUSI TOYKH CBOOOIHOTO
IIOJINTOHA T10 33JaHHOMY HAIIPABJICHUIO.

Hakomnenue morpemHocTel npu reoMeTpruuecKoM M TPUTOHOMETPUUYECKOM
HUBEJIMPOBAHUHU.

[IpoBenenrie BbIPaOOTOK BCTpeuHbIMH 3a00siMu. Kiaccudukanus cOoek.
Honycku Ha cOoiiky BeIpaboTok. CoctaB pabot. Ilpenpacuer mnorpentHocTu
CMBbIKaHUs 3a00€B B IUIaHE M 1O BBICOTE MpH pa3HbIX cxeMmax. llpenenvHas
MOTPENIHOCTh cMbIKaHUs 3a00eB. [Ipeapacuer morpemHocTy cMbIKaHusl 3a00€B Mpu
IPUMEHEHUU THPOCTOPOH U CBETOJATbHOMEPOB. BHIOOP METOAMKN MapKIIEHIepCKIX
paboT Ipu 0OCITYKUBAHUM MTPOXOJKN BEIPAOOTOK BCTPEYHBIMU 3a005MHU.

[lorpemtHOCTh TPOEKTUPOBAHMS TOYKM HA OPUEHTUPYEMBIA TOPHU3OHT.
JluHenHass U yryioBas IMOTPEIIHOCTH OPUEHTUPOBaHUSA. VICTOUHHMKH MOrpenHOCTen
IPOEKTUPOBAHUA U CIIOCOOBI X YMEHbILIEHUS. AHAIN3 OPUEHTUPOBAHUS Yepe3 OJIUH
BEPTUKAJILHBIN CTBOJI CITOCOOOM COETMHHUTENILHOTO TPeYrojibHuKa. HauBeIrogHeias



dbopma TpeyronpHuKa. KOHTpOIb M3MEpEeHNiA U BRIYUCIICHUN. Biustaue norpenHoctu
LEHTPUPOBAHUS TEOJOJUTAa HA MOAXOAHBIX TOukax. [lOrpemHOCTh HpPUMBIKAHMUS.
OO6mast ommuOKa OpPUEHTUPOBAHUSI YEpPE3 OJIMH BEPTUKAJIbHBIM CTBON. AHaIM3
OpPUEHTUPOBAHUS 4Y€pe3 JBA BEPTUKAIBHBIX CTBOJIA. 1IOTpEIIHOCTh MPUMBIKAHUS K
oTBecaM Ha nmoBepxHOCTH. Ommndka npoekTupoBanus. [lorpentHocTh TUPEKIIMOHHOTO
yria TmnepBod H JI00OM CTOPOHBI TMOJA3EMHOTO OPUEHTUPHOTO TMOJUIOHA B
3aBUCUMOCTH OT OLIMOOK M3MEPEHHs YIVIOB U JJIMH CTOpoH. OOIIas MmorpeunrHocTb
OpPUEHTHUPOBaHUA. METOJbl KOHTPOJS OPUEHTUPOBAHUS UEPE3 JIBA BEPTUKAIBHBIX
CTBOJA. [HMpOCKONMMYECKOE OPUEHTUPOBAHHE M €ro TOYHOCTh. Ilorpemmnoctu
TUPOCKOIINYECKUX OINPEIETICHUN.

O1neHKa TOYHOCTH TIPSIMOM U 00paTHO# 3aceuek. Hakomienue ommobok B X01ax
MMOJIMTOHOMETPHH, CETSIX TPUAHTYJSALMUA W TpUJIATepalui. TOYHOCTH BBICOTHOTO
o0ocHOBaHUsl KapbepoB. OIleHKAa TOYHOCTH MPOCTPAHCTBEHHBIX 3aceuek. AHaIu3
TOYHOCTh CIIyTHUKOBBIX OIIPEICIICHUA NpPU CO3JaHUU OIIOPHOIO U CHEMOYHOIO
000CHOBaHUS Ha Kaphepax.

PexoMeHnyemas nureparypa

OcHoBHas
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I'epacumenko, A.I'. Akumosa u ap. M. : Henpa, 1981. 380 c.

3. 3BepoBud, B.B. AHanu3 TOYHOCTH MOA3EMHBIX MapKIIEHACPCKUX ceTell. YueOHoe
nocobue. / B.B. 3Beposuu, B.H. I'yceB, E.M. Bomnoxos. Cankrt-IletepOypr : PUILL
['opHoro ynusepcurera, 2014. 145 c.
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3. Kazakosckuii, JI.A. Mapkmeiinepckoe npemo / J[.A. KazakoBckuii, A.H.
benomukos, I'.A. KpotoB u np. M. : Heapa, 1970. 560 c.
4. CnpaBouHuK 1o mapkmeiaepckomy neny / Tlox penakimueit A.H. OmenbueHKo.
M. : Henpa, 1973. 448 c.

6. Mapkwetioepckue pabomsl Ha Kapbepax

Mapkmeiiaepckue  pabotel  Ha  Kapbepax. OcoOeHHOCTH  BeACHUS
MapKIenHaepckux padboT na kapbepax. Llenu u 3amaum MapKIeiaepckon Cioy obi.

Mapkieniepckue OIOpPHbIE M ChEMOYHBIE CETM Ha Kapbepax. Meroauka
CO3[aHMsI M PA3BUTHS ONOPHBIX ceTed Ha Kapbepax. llomuronomerpusa, I'HCC.
KoHCTpyKIMsi LEHTPOB M CHUTHAJIOB OIMOPHOW Mapkiuenaepckoil cetu. CrnocoObl
CO37aHusl CbEMOYHOTO OOOCHOBAHMS: NPSIMOYTOJibHAsA CETKA, TEOJOJIUTHBIE XO/IbI,
MOJISIPHBIA c1toco0, reojae3nyeckue 3aceuku, [ HCC. AHanu3 TOYHOCTH ChEMOYHBIX
ceTell. 3aKkperyieHue TOYeK CheMOYHOT0 0OOCHOBAHMS.

JeranbHasi ChEMKA OTKPBITHIX TOPHBIX BBIPAOOTOK. CheMKa KapbhepoB.
CrocoOsbl neTaJIbHON CHEMKHU Taxeomerpuueckas CBhEMKa. OCHOBEI
dboTorpammerpuueckoid ChEMKUA. OCHOBHBIC CBEACHHS O CBEMKE C TIOMOIIBIO
Ja3epHBIX CKAaHUPYIOMUX CcUcTeM. [locTpoeHue TIIaHOB TOPHBIX BBIPAOOTOK.
Onpenenenne W ydeT OOBEMOB BBIMOJHEHHBIX TOPHBIX pabor. OmpeneneHue
MJIOTHOCTHU TOPHBIX TIOPO U KOd(DPUITMEeHTa pa3phIXJICHHUS.



Mapxkuerinepckoe odecriedeHre TeXHOJIOTHYEeCKX, mpoueccoB. ObecneyeHne
NpoBeleHHs] OypOB3pBIBHBIX paboT Mapkieliaepckue paboThl MpU NPOBEICHUU
TpaHuieil. PaGoTbl mpu CTPOUTENBCTBE M OKCIUTyaTalldd TPAHCHOPTHBIX MyTEH.
Mapxkueiiaepckue paboThl MO 00ECMEeYeHUI0 PabOoThl KPYMHOrabapuTHOTO TOPHO-
TpaHCHIOPTHOTO 00opynoBanus. ObecrnedueHre paboThl OTBajIOB. Mapkiieinepckue
paboThI IPU PEKYIBTUBALIMUA HAPYIIEHHBIX 3€MEb.

Mapkiieiiaepckiue HaOIIOEHUS 32 YCTOMYMBOCTHIO OTKOCOB OOPTOB KapbepoB
u oTBajoB. OOIIME CBeIeHUsI 0 MapKIICHIEPCKUX HAOIIOAEHUIX 32 AePOpMaIisIMHU.
KoncTpykius HabmoaaTenbHbIX cTaHi. MeTouka HabmoqeHUiA.

Vuer nBuwxkenus 3amacoB I[IM. Ilonsatne o mnorepsx W pa3yO0oKHMBaHUU
MOJIE3HBIX UCKoMmaeMbIX. Kimaccudukaius 3amacoB 1Mo CTENeHU MOATOTOBIEHHOCTH K
noosrue. Knaccudukanus noreps. Bunsl moteps. OCHOBHBIE CBEACHUS O TOJICUETE
NOTEPb U Pa3yOOKUBAHHUSL.

PexoMeHnyemas nureparypa
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5.¥YcnoBHble  0003Ha4YeHHS Ui TOpHOM  TpaduUuecKod  JOKYMEHTAIIHH.
Cnpasounuk. M. : Henpa, 1981. 304 c.
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7. Maprweiidoepckue pabomwvl npu cmpoumenbcmee uiaxm u noO3eMHbIX
CcOoOpyIHCeHUll

[IpyHIUIIBI TTPOEKTUPOBAHHUS W CTPOUTENBCTBA MOA3EMHBIX COOPYKEHUM.
OcHOBHBIC 33724l MapKIIeHaepCKOro oOecrieueHus. Buipl ToHHEIEH U IMOI3EMHBIX
coopykenunii. CriocoObl TPOXOJIKM TOHHENIEH U BEPTUKAIBHBIX CTBOJIOB. TOHHETbHAS
obonenka. [lpoektHas moxkymenranus. ['eomerpudeckas cxema tpacchl. [lepenecenue
TpacChl M KpacHbIX JIMHUA B Hatypy. OCHOBHBIE BHUIbl MapKIIEHIEPCKO-



TEO/IC3NYECKUX paldOT, BBIMONTHIEMBIX TMPU CTPOUTEIHCTBE METPOIOJIUTEHOB,
TPAHCIIOPTHBIX TOHHEJIEH U MOJ3EMHBIX COOPYKEHUM.

OnopHoe 00OCHOBaHME Ha 3€MHOM MOBEPXHOCTU. [IpUHIMIBI MOCTpOEHUs
IUIAHOBOTO ~ T€0JIE3MYECKOr0o  00OCHOBaHMs. TOHHENbHAs  TPUAHTYISIUS U
MOJIMTOHOMETPHSL, OCHOBHASA M MOAXOJHAs MOJUTOHOMETpHUA. METONMKA YIIIOBBIX U
JUHEHHBIXK W3MEPEHUN, BBIYUCICHHE TOJUTOHOMETPUH, Tpedyemass TOYHOCTb,
3aKpemieHue MyHKTOB. (Cxema pa3BUTHS BBICOTHOTO OOOCHOBaHUs. TpeOyemas
TOYHOCTb, 3aKPEIUICHNE PENEPOB, 0COOEHHOCTH HAOIIOICHUN.

OpUEHTUPHO-COCANHUTEIBHBIE CBHEMKHM B  TOJI3EMHOM  CTPOUTENIHCTBE.
['opu3OHTaIbHBIE COCIUHUTEIBHBIE CBHEMKHM U WX TOYHOCTh. CoeAuHUTEIbHAS
ChEMKa 4epe3 TOPU3OHTAIIbHBIE U HAKJIOHHBIE BhIPaOOTKH. COoeAMHUTEIbHAS ChEMKa
4yepe3 OJMH BEPTUKAIBHBIN CTBOJ MIAXThl. TpeOoBaHMs, IPEIBIBIIEMbIC K YTIOBBIM
U JUHEHHBIM u3MepeHmsiM. OO0paOoTKa MaHHBIX W3MEPEHUH, OIEHKa TOYHOCTH.
Oco0EeHHOCTH TIPOU3BOJICTBA OPUEHTUPOBKU YEPe3 JBE BEPTUKAJIBbHBIE CKBAKHHBI
['mpockonmyeckoe opueHTHpoBaHWE. ['Mpokommackl Uil TOHHenecTpoeHus. Cxema
opueHTUpoBaHusA. OmnpeneleHue AUPEKIHOHHBIX YIJIOB THPOCTOPOH, OILICHKA
TOYHOCTH OPUEHTHPOBAHUS. BepTuKanbHbIE COCIUHHUTENbHBIE CheMKU. [lepemaua
BBICOTHOM OTMETKH C MOBEPXHOCTH B MOJA3€MHBIE BhIpaOOTKH. CriocoObl repeaadu
OTMETKH, TpeabsBisieMbie TpeOoBaHus, [IpaBuina 6e30macHOCTH TPU BBHITOJIHEHUU
OPUEHTUPHBIX CHEMOK.

[Togzemubie Mapkieiaepckue omnopHnie ceTu. OCOOEHHOCTH MOCTPOECHUS
MOJ3EMHBIX OMNOpPHBIX ceTed. OcHOBHas W pabouasd mnonuroHomerpusa. Cxema
pPa3BUTUS  TOJUTOHOMETPUUECKOM CETM U TMEPUOAUYHOCTh  HAOJIOICHUMA.
Pacnionoxxenve u 3akperieHue MNOJUTOHOMETPUYECKUX 3HAKOB. METOIMKA YTIIOBBIX
U JIMHEWHBIX H3MEpeHuil, Tpedyemas TOYHOCTb. OIlpeAelieHHe BBICOT IMYyHKTOB
ornopHoi cetu. Ilepenaya BHICOT MO TOPU30HTAIBLHBIM U HAKJIOHHBIM BBIPAOOTKAM.
O06paboTka pe3yIbTaTOB U3MEPEHUM, YPABHUTEIbHBIC BHIYMCIICHHUS.

Mapkieiigepckue paboThl TpPH  COOPYKEHHH BEPTUKAIBHBIX  CTBOJIOB.
[IpoBepka TEOMETPUYECKUX DJIEMEHTOB IIPOCKTHBHIX uepTexed. Pa3OuBka w
3aKperieHue IIeHTpa W ocel cTBosia. Pa30umBouyHBIE PAOOTHI W KOHTPOJIHHBIC
U3MEPEHUsI MpPHU YCTAHOBKE KOMpa W MOABEMHOro KoMmiuiekca. KoHTponb 3a
MIPOXOJIKOM M KpEIUIeHHEeM CTBoja. BepTukanbHoe mpoduirpoBaHue CTEHOK CTBOJIA.
Mapxkieiiaepckue paboThl IPH apMHUPOBAHUM CTBOJIA U JIOMYCTUMbBIE OTKIOHEHHS.
Pacceuka u pa3OuBKa oOceil CTBOJIA B OKOJIOCTBOJIBHBIX BBIpAaOOTKax. 3aJaHue
HaIpaBJICHUS] U KOHTPOJIb 32 MPOXOJKON TOPHBIX BHIPAOOTOK.

Mapkieiaepckue pabOThl TPU COOPYKEHUH TOPU3OHTAIBHBIX BBIPAOOTOK.
Pa30uBKkM mpuU COOPYXKEHUU TOHHENEH METPOIMOJIUTEHOB TOPHBIM CIIOCOOOM C
MOHOJIMTHOM ¥ COOpHOW OO0JeIKON, TEeOMETPUUECKHUE DJIEMEHThI OJIOYHOW H
TIOOMHTOBOM OOJICIKU, BHIYUCICHUS T€OMETPUUECKUX DJIEMEHTOB TPAacChl TOHHENS U
JAHHBIX JIUIS €€ pa30MBKH.

[IpoekT mnpousBojcTBa Mapkiehaepckux pador. CojepkaHue OCHOBHOU
MPOEKTHOW JIOKyMeHTanuu. CxemMa Tpacchl, KOHTPOJIbHbBIE BHIYUCICHUS Ha MPSMBbIX,
KPYrOBbIX UM TIEPEXOJIHBIX KpUBBIX. DBplunclieHME NOHUKETa)Ka U CMEIICHUHN
MOJIMTOHOMETPUYECKUX  3HAKOB  OTHOCHUTENLHO TMPOEKTHOW ocu. Pa3z0ouBka
MPOJIOJILHOM OCU TOHHENS HA MPSIMBIX YYacTKax, NEPEXOJHBIX U KPYTOBBIX KPUBBIX.



[Ipumenenue na3epHbIX ykaszarened. KOHTponb pacceykn M YCTAHOBKM IEPBBIX
MIPOPE3HBIX KOJEL, YKIAJKU KoJiel B TOHHeNe. OnpeaeneHne 3JUTMITUHYHOCTH KOJIEL,
crocoOnl ee ycTpaHeHusl. CbheMKa KoJiell B IJIaHe U B poduiie Ha MPSAMOJIUHEHHBIX U
KPUBOJMHEHHBIX  y4yacTKax Tpacchl. (OCHOBHble Ta0apuThl B TOHHEJSIX
MeTpononiuTeHa. OrnpeneneHue TOpU30HTAIbHBIX M BEPTUKAIBHBIX OIEPEKECHUM
KOJIELl, UCIIPABICHUE OTKJIOHEHUN TOHHENS MPU MOMOIIM KJIMHOBHIHBIX MPOKIAJ0K.
Mapkueiigepckue  paboTbl HPU  COOPYXKEHUUM  CTAaHIUMKA  METPOIOJIMTEHA.
Oco0eHHOCTH YKIIAJAKU KOJEI[ CTaHIMOHHBIX ToHHened. Haberanwe u kpydeHue
konen. [lonmycku mpu ykimaake kosenl. Mapkieidaepckue paboThl MpU  YKIIAJIKE
JKEJIE3HOIOPOKHBIX IIyT€d B TOHHENIAX. KOHTpOJIBHBIE 3aMepbl OCHOBHBIX
CTPOUTENBHBIX PadoT.

Mapkmeiaepckoe oOecriedyeHue MPOXOAKHM TOHHEIEH HIMTOBBIM CIIOCOOOM.
[[ut, ero OCHOBHBIC YAacCTO W TapaMmeTphbl. Pa3OMBKU MpU COOPYKEHUU HIUTOBOU
Kamepbl MU KOHTPOJIBHBIE U3MEPEHUS IIPU MOHTAXKE LIUTA B UCXOJHOM IIOJIOKCHUHU.
IIpomonbHas W paavanbHasg ChEMKa IIUTA B Kamepe. Mapkiielaepckue 3HaKu U
00OpylI0BaHUE, YCTAHOBJICHHBIC HA IIUTE U U3MEPEHUs AJIeMEHTOB 1muTa. [l uToBoi
ontudyeckuil npubop. OnpeneneHue BpalleHUs IIUTAa BOKPYT IPOJOJIBHOM OcCH.
Crioco0bl orpeeneHus MoJI0KEHNs IIMTA B IJIaHE Ha IPAMBIX yYacTKax Tpacchl, Ha
KPYI'OBBIX U IEPEXOJHBIX KpUBBIX. Pacuer IJIaHOBOIO IIOJOKEHUSA CUTHAJIOB IS
BEJICHUs IIMTAa HA KPYTrOBBIX M IEPEXOAHBIX KpUBBIX. OmnpenencHue IMONOKEHUs
mmTa B npoduie, IpoJoJbHbIA YKIOH IIMTA. [IpruMeHeHue J1a3epHbIX yKazarejen
U1l BEACHUS IIUTa. ABTOMAaTHU3MPOBAHHBIE CHUCTEMBI BEJCHHUS LIUTOB IO TPACCE
ToHHeNns1. OOecniedyeHne COOMKM TEPErOHHOTO TOHHENS BCTPEUHBIMHU 3a005MH,
IpeapacyeT HECMBbIKAHUS OCeil 3a00€B, TONMYCKH, OLIEHKA TOYHOCTH BBINOJHEHHBIX
pabor.

PaboTbl pu COOPYKEHUU ICKATATOPHBIX TOHHENEH U 00EeCeUeHUH POXOIKH
C HCIIOJIb30BaHHEM crencnoco0oB. IIpuHIMNBI MapKiIeHaepckoro obecredeHus
MPOXOJKHA  OCKAJAaTOPHBIX  TOHHEJNEH. MapKuengepckud CTOJIMK W €r0
UCHOJIb30BaHue. Mapkieiaepckue paboThl MHpuU 00ECTEUEeHUH HCKYCCTBEHHOI'O
3aMOPaXMBAHUSI TPYHTOB, TEXHOJOIMM CTPYWHOM LEMEHTAaUMU W JPYTux
CKBOKMHHBIX TEXHOJIOTHH YKpemuieHus TrpyHTOB. (OOecrnieueHre KECCOHHOU
IIPOXOJKH.

Mapxkieiigepckas orneHka gedopManuii TpU MOA3EMHOM CTPOUTENLCTBE.
OcHOBHBIE BHUIbI PabOT MpU MAapPKIICHIEPCKOM OLEHKe AePOpMALMOHHOTO
cocrosinud. OrneHka aedopmaliii 3JIeMEHTOB MOJ3EMHBIX COOPYKEHHM M MaccuBa
TOPHBIX MOPOJ MNpU MPOXOAKE BbIPaOOTOK. MeToasl OueHKH ae(OopMaIMOHHOIO
COCTOSIHUA 3aHui U coopyxeHui. IIporHo3 capmwxkenuit u aepopManuii TOPHBIX
MOPOJI NPU CTPOUTENILCTBE MOA3EMHBIX COOpYX eHUW. OlleHKa BPEIHOrO BIMUSHUSA
TOPHBIX pabOT Ha 3JaHUSl U COOPYKEHHUs, 000CHOBAHME MEp MO UX 3alIUTE.
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8. Mapxuwetioepckue u 2ceodezuieckue npubopul

OcHOBHBIE CBeAEHUSI 00 MCTOPUM PA3BUTHA MapKIICHIEPCKO-TEOIE3NIECKUX
npubopoB. OO0mas kinaccudukanus npudbopoB. CocTosHHE MapKIIEHIEPCKO-
re0JIe3NYECKOro NpHOOPOCTPOCHHSI B CTpaHe U 3a pyoOexkoM. TepMUHOJIOTHA
MapKIIEHIEpCKO-T€01€3NYECKUX TPUOOPOB.

CBeneHHsI U3 T€OMETPUYECKOW U (PU3MYECKOW ONTHUKHU. SIBIEHUS AMCIEpPCUU,
uHTepdepeHu U qudpakauu ceera. JlazepHble HICTOUHUKH U3i1ydeHUs. OCHOBHbBIE
MOJIOKEHUSI U 3aKOHBI reoMerpuueckor ontuku. IIpaBuna 3HakoB. Ilokasarens
npesnomieHus. [loaHoe BHyTpeHHee oTpakeHrne. ONTHYECKUE JE€Taad U CUCTEMBI B
Mapkuienepcko-reogesndeckux mnpudopax. I[lmockoe 3epkano. Cucrembl 3epKad.
Otpaxatenbubie mnpusMmbl. Cdepuueckoe 3epkano. lLleHTpanbHas onTuyeckas
cucteMa. JIMH3BI KOHEYHOW TOMUMHBL. ONTUYECKHE JeTalu C  IIOCKUMU
IpeJoOMIIIIOIIMMHU TIoBepXHOCTsAMU. Henoctarku (aGeppanu) ONTHUYECKUX CUCTEM.
[loTepu cBera B onTHuecKuX cucteMax. Paspemaromiasi crmocoOHOCTh M KadyeCcTBO
M300paKEHUI ONTUYECKUX CUCTEM. [ 1a3 Kak onThYecKas CUCTEMa.

VYeTpoiicTBO 3pUTENBHBIX TPYO. 3pUTENbHBIE TPYObl U ONTHUYECKHE CHUCTEMBI.
Knaccudukanusa ontuyeckux wyacted npuOopoB. Tumbl 3pUTENbHBIX TpyO. Xon
aydeit B TpyOe. [Ipsmoe u oOpaTHOoe m3o0paxeHue. XapaKTEPUCTUKU 3PUTEITbHBIX
TpyO. VYBenuuenwe T1pyOsl. I[lonme 3peHus, spkocTh TpyObl. Paszpemaromas
cIocOOHOCTh TpyObl. CeTkn HUTEH. 3puTeiabHble TPYObl C IEPEMEHHBIM (OKYCHBIM
paccrosinuem. IlpocBeriienne o00bekTHBOB. CrocoObl YMEHBIICHUS BIMSHUS
XpoMaTHYecKo U chepudeckor abeppammii. HMcciemoBaHue  ONTHYECCKUX
XapaKTePUCTHK 3PUTEIbHBIX TPYO.

OtcuétHble ycTpoiicTBa. Bunmpl orcueTHbix ycTpoiicTB. CriocoObl HaHeceHHe
IITPUXOB UM OLMQPPOBKU Ha CTeKIsHHbIe JUMOBL. IlITpuxoBoil MHKpOCKOIL.



[IxanoBelii Mukpockon. Onruyecknue MUKpOMeETphl. lccrnenoBaHne ONTHYECKUX
OTCUETHBIX YCTpPOWCTB. PeH otcueTHbIX ycTpoucTB. YpoBHHM. KommneHcaTopsl.
Ha3znauenme © yCTpOWCTBO YpOBHEW. ['€OMETpUUECKHE BIEMEHTHI YpPOBHEM.
OmnpeneneHue HEHbI JEIEHNS YPOBHSA. DJIEKTPOHHBIE YPOBHU. THIIBI KOMIIEHCATOPOB.
Ha3nmaueHne u  yCTpOMCTBO KOMIIEHCAaToOpoB. HMccienoBanme ©  NpoBepKa
KomneHcatopoB. IlpaBuna oOpamieHuss ¢ ypOBHAMHM U KOMIIEHCATOpaMH.
Mexannyeckue yacti npuoopoB. KoHCTpyKIIMM BEPTHKAIBHBIX U TOPU30HTAJIBHBIX
oceil mpubopoB. Konnveckue, MUIMHIPUUECKUE OCEBBIE CUCTEMBI. OCEBBIE CUCTEMBI
KMHEMAaTHYECKOTO THMA. TUIBl M KOHCTPYKIMN 3aKPENUTENbHBIX W HABOASIIMX
ycTpoucTB. LlITaTMBBI, KOHCOMM. YXOZ 32 OCEBBIMM CUCTEMAMH M MEXAaHUYECKUMU
4acTsIMU IPUOOPOB.

Knaccudukanus Mapkiieinepcko-reoie3ndeckux npudopos. TeoqoauTs! u ux
knaccupukanusa.  ONTUYECKHE  CXEMbl  TEOAOJUTOB.  YCTPOWCTBO  ONTHKO-
MEXaHUYECKUX  TEONOJUTOB. TEXHHMUECKHME  XApAKTEPUCTUKU  COBPEMEHHBIX
TeonosuToB. IlonBecHble Mapkiuenaepckue teononuTsl. [IpaBuna skciuryatanuu u
yX0Jla 3a TEOJOJIMTaMU UX IOBEPKU U IIPOBEpKHU. HencrnpaBHOCTH TEOMOIUTOB, UX
ycTpaHeHue. TaxeoMmeTprl, 0OCOOEHHOCTH HMX YCTPOMCTBAa WM MNpPUHIMUINA JCHCTBUSL.
Pacuer u u3rorosienue 1 HoMmorpamm Kpyros. Homorpammusie TaxeomeTpuu Periku
JUIsL TaxeoMeTpoB. TaxeomeTpbl € BHYTpHOA3UCHBIM JajgbHOMepoM. IloBepkw,
IIPOBEPKH.

Hugenupel. Knaccudukanusa HuennpoB. ONTHYECKUE CXEMbl HUBEIUPOB C

YPOBHEM M KOMIIEHCATOPOM. Y CTPOMCTBO W TNPHUHIMI JEHUCTBUS KOMIIEHCATOPOB.
[IpoBepkn H HcCCAEAOBAaHUE HUBEIUPOB. OJIEKTPOHHBIE (LHM(PPOBHIE) HHUBEIHPHI.
[IpyuHnmn nevictBus. TeXHUUECKHE XapaKTEPUCTHKHU.
[TpuOOpsl U MHCTPYMEHTHI JJII U3MEPEHHS] pacCTOSHUN. MeTaluyeckue pyJaeTKH.
basucHele peiiku. DneKTpoHHbIE NPUOOPHI ISl M3MepeHus pacctosHui. [IpuHnumn
U3MEPEHUsl  PacCTOSHMM  cBeToAalbHOMEpamMu.  Da3oBble U HUMILYJIbCHBIC
CBETOJAJIbHOMEPHI. besoTrpaxarenbHbie CBETOJAJIbHOMEPBI. Texnunyeckue
XapaKTepUCTUKU COBPEMEHHBIX CBEJO  JajJbHOMEpOoB. MCTOYHMKM  OMIMOOK
CBETOJaJIbHOMEPHBIX U3MEPEHUM.

DNEeKTpOHHBIE MPUOOPHI ISl U3MEPEHUS YIJIOB U MPEBBIICHUN. DJIEKTPOHHBIE
TEOJOJMUTHl M TaxeoMeTphl. YCTPOMCTBO U TpHHIMN JAcicTBUA. CrocoOs
CUMTBHIBAHUS YIJIOBBIX MapaMeTpOB Ha 3JIEKTPOHHBIX TeoaonuTax. KomoBelil cocod
CUMTHIBAHUS. JIUTUTAIBHBIN CIOCOO CUMTHIBAHUA. DIEKTPOHHBIE TaXeOMeTphl. biiok-
CXEMBI JJIEKTPOHHBIX TaxeoMeTpoB. [IpenmyiecTBa 3JIEKTPOHHBIX TEOMOJIUTOB H
TaxeoOMETPOB IMEpel ONTUYECKUMHU. |E€XHHUYECKHE XApPAKTEPUCTUKH DIIEKTPOHHBIX
TE€OJOJINTOB U TAXEOMETPOB.
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2.2.4 MeToauka npoBeieHUsi roCy1apCTBEHHOI0 IK3aMeHa

K rocynapctBeHHOMY 53K3aMeHY JOMYCKAalOTCS OOydYarolIHecs, 3aBEpIINBIINE
MOJIHBIA Kypc OOy4YeHHs IO OCHOBHOM 00pa3oBaTeNbHON MpOrpaMme U YCHEITHO
CHABIIME BCE NPEALIECTBYIOIINE SK3aMEHbl M 3a4€Thl, PETJIaMEHTHUPOBAHHBIC
y4€OHBIM TUTAHOM CIICIIUATUTETA.

[Ipuem »5K3aMeHa MOPOBOJIUTCS Ha OTKPBITOM 3acedaHuu [ ocyaapCTBEHHOM
HK3aMEHAIMOHHON KOMHUCCHUU C y4acTHEM He MeHee 2/3 ee cocTtaBa. [[Jig moArOTOBKU
K 9K3aMEHaM COCTaBJICH MEPEUYeHb BOMPOCOB. Bompockl cocTaBlieHbl TaKUM 00pa3om,
4yTOOBI OIICHUTH 3HAHUS OOYYalOIIEerocsl 0 BCEM OCHOBHBIM pa3jiefiaM MOATOTOBKHU
CIelMaanucTa 1no HampasiieHuto "['opHoe meno" cnenmanuzanusa ''Mapkuenaepckoe
neno'.

B Teuenue Hepenu mpenogaBaressiMu Kadeap MPOBOASTCS KOHCYJIbTAIlUU TIO
MOATOTOBKE K 3K3aMeHYy. BUJIEThl COCTaBJISIOTCS COTJIACHO IMEPEYHIO BOMPOCOB H
BKJIIOYAIOT 6 BOPOCOB.

Ha nmoaroroBky oTBEeTOB 00yUaromeMycsi OTBOAUTCS 4 akaJeMUuecKux daca (1o
45 MuHYT). DK3aMEH TPOBOJUTCS B MUCbMEHHOU (hopme.

OOyuaroiyecs HCIHOJB3YIOT Ha TOCYAAapCTBEHHOM 3JK3aMEHE CHelualbHbIe
Oomanku (Qopmata A4, uMerONMEe IMTaMNO WHCTUTYTA. [lMChbMEHHBIE OTBETHI
MPOBEPSIIOT JIBa - TPU OMNBITHBIX MPENOJABATENS, IEIA0T MOMETKA U CTABSAT CBOIO
uToroByto orneHky. Ilociae uwero Bce wuinensl [MA 00cyxknatoT KauyecTBO OTBETa
KaXJIOTO BBIMYCKHUKA, «CHUMAIOT» CIOPHBIC BOIMPOCHI M BBICTABIAIOT OOIIYIO
OLICHKY MO pe3yJbTaTaM Troc3K3amMeHa. ANedlus, €ClIM OHa Heo0XoauMa, He
JOJDKHA OBITH MPOAOJKEHUEM dK3aMeHa. PerieHue, mpuHATOe KOMUCCUEH, SBIISIETCS
OKOHYATEIbHBIM.

briaHku ¢ oTBeTamMu IO TOCIK3aMEHY XpaHSTCs Ha Kadeape Tpu rojia BMECTE C
MIPOrPaMMON FOCYJAaPCTBEHHOIO DK3aMEHA U KOIMUEW DK3aMEHALIMOHHOM BEJOMOCTH.
Onenka 3HAHUM JK3aMEHYeMOTOo OOYYaromIerocss CKJIaJbIBaeTCd M3  OICHOK
MHACbMEHHBIX OTBETOB Ha BOIPOCHI.

Pe3ynpTaThl TOCyIapCTBEHHOTO SK3aMEHa COOOIMIAOTCS OOYYArOIIMMCS TOCTE
BBICTABJICHUSI UTOIOBOM OLIEHKHU U 3alI0JIHEHUSI BEIOMOCTH.

DK3aMeHAIMOHHbIE OWJIEThI pa3palaThIBAIOTCS MPENOAABATEISIMHU, BEAYITUMU



COOTBETCTBYIOIIME yueOHBbIC AUCIMIUIUHBI, U CHAIOTCS 3a MeECSl A0 MPOBEICHUS
UTOTOBOTO  TOCYIApCTBEHHOTO  JK3aMeHa  MpeJceNaTeNlio  roCylapCTBEHHOU
9K3aMEHAIIMOHHON KOMHUCCHH, IOJIMUCAHHBIE aBTOPOM, 3aBEAYIOUINM Kadeapoil.
[lpencenatens TOCYAapCTBEHHOM  SK3aMEHAIMOHHOW  KOMHCCHU  (OpPMHUpYET
UTOTOBBIN BapHaHT OMJIETOB U YTBEP)KIACT 3aBEIYIONIUM KadeIpoi.

Pe3ynbTaThl TOCYJapCTBEHHOTO »JK3aMeHa MPEICTABISIOTCS MpeicenaTenio
rOCYJapCTBEHHOHN 2K3aMEHAlIMOHHOM KOMHUCCHH B JIEHb DK3aMEHA U IMepefaroTcs Ha
paccMOTpeHHEe TOCyJapCTBEHHOM 9K3aMEHAIIMOHHOW KOMHCCHUU.

Ha ocHoBaHMM BBIIMUCKM M3 MPOTOKOJA 3aceJaHUsl TroCydapCTBEHHOM
9K3aMEHALIMOHHOW KOMHUCCHH MO PEUTHHIOBOW OIICHKE PE3yIbTaTOB IMpeaceaaTellb
IPOCTABJISIET MOJYYCHHbIE Oaibl, B AK3aMEHALMOHHYIO BEJIOMOCTh M B 3aU€THBIC
KHIKKHA 00y4Jaromuxcsl.

2.2.5 Kpurtepum o1ieHMBAHUSA IOCYAapPCTBEHHOI0 IK3aMeHAa

OTBeT BBIMYCKHHKA HAa TOCYJIApPCTBEHHOM 3K3aMEHE OMNPENEIIeTCS OILCHKAMMU:
1mo croOanpHOM mmIKajie, mo mkajge ESTS, a Takke mo HaIMOHAJIBHOM IIIKaje,
YTBEPKIAEMOW MPOTOKOJIOM  3aC€JaHHsl TOCYJapCTBEHHON HK3aMEHAMOHHOMN
KOMHCCHHU.

OLEHKH BBICTABIISIIOTCS. B COOTBETCTBUM CO CIIEIYIOIIUMHU KPUTEPUAMMU:

«Omauuno» — BCE IIECTh BOINPOCOB OWIJIETa UMEIOT TOJHBIE U Pa3BEPHYTHIC
orBeThl. Cojep’KaHHE€ OTBETOB CBUACTEIBCTBYET OO0 OTJIMYHBIX 3HAHUSIX
oOydaromierocss ¥ O €ro yMEHUM penarb NpoPEecCHOHAIbHBIE —33JayH,
COOTBETCTBYIOIINE €ro Oyayliell KBalu(QUKaluu;

«Xopouio» — MUHUMYM Y€ThIPE BOMpOca OUjieTa UMEIOT MOJHBIE U Pa3BEPHYTHIC
otBeThl. Cojiep:kaHue OTBETOB CBUACTEILCTBYET O XOPOIIMX 3HAHUSIX 00y4aronIerocs
U O €ero yMEHHH pelaTh MNpoPECCHOHANbHBIE 3a/ladd, COOTBETCTBYIOIHE €ro
Oynyiel KBanu(puKaIuH.

«Yooenemeopumenvno» — MAHAUMYM JIBa BOIIpOca OWJI€Ta UMEIOT TOJHBIA U
MpPAaBWIbHBIA OTBET, OCTAJIbHBIE YETHIPE BOIPOCA PACKPBITHI HE MOJHOCTHIO.
CognepkaHue OTBETOB CBHJICTEILCTBYET OO0  YJIOBJICTBOPUTEIBHBIX 3HAHUSIX
O0Oy4YaromIerocsi ¥ 0 €ro OrpaHMYEeHHOM YMEHHH peniaTh NpodeccuoHaIbHbIC 3a/1a4u.

«Heyoosenemseopumenbho» — HA OJUH U3 BOIPOCOB OMIIETa HE UMEET IMOJHOTO
orBeTa. CopepkaHue OTBETOB CBUICTEILCTBYET 00 OTCYTCTBUM 3HAHUM BBIITYCKHUKA
1 0 €r0 HEYMEHHHU pelliaTh NpodeccuoHaabHbIe 3a/1auu.

OLIEHKH «OTIUYHO», «XOPOIIOY», «yJAOBJICTBOPUTEIHHO» O3HAUYAIOT YCIEIIHOE
MIPOXOXKJEHNE FOCYIapCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS.

OOyuaroruecs, MOJYYUBIIHME MO pe3ysibTaTaM TOCYyJAapCTBEHHOIO JK3aMeHa
OIICHKY «HEYJIOBJICTBOPUTEIIBHOY», HE JIOMYCKAIOTCA K MPEITUIIIIOMHON MPAKTUKE U
pabore nag BKP.

2.3 CTpyKTYypa U coepKaHue BhIMTYCKHOH KBATH(PUKANNOHHOI padoThI

2.3.1 O01Iue moJ10KeHus



Bremycknas kBanudukauumonnas pabora (BKP) — 3aBepmaromas pabota
oOy4Jaronierocsi, MOABOASAIIAS MTOTM €ro OOIIeHAYYHOM, OOIIETeXHUYECKOH U
CIEUHUAIBHOW MMOJTOTOBKHA B UHCTUTYTE.

BKP, B 0cHOBHOM, IIpeICTaBJI€HA B BUAE AUIUIOMHOTO IIPOEKTA.

Hurnmomubiit npoekt (JII) HampaBieH Ha pa3paboOTKy MapKIIEHIepCKOro
oOecrieyeHus: MpU MPOCKTUPOBAHUHM HOBBIX WM PEKOHCTPYKIMIO JACHCTBYIOIIMX
TOPHBIX TMPEANPUATUH, TexXHoJornueckux KomiuiekcoB. JIII Bkimodaer B cebs
TEOPETHUYECKHUE WM IKCIIEPUMEHTAJIbHbIE 000CHOBAaHUS TEXHOJIOTHYECKHUX PEIIEHUH,
TEXHUYECKUE PACUEThl, TEXHHUKO-3KOHOMUYECKOE OOOCHOBAaHUE LEIECOOOPA3HOCTH
IIPEUIOKEHHBIX PEIICHUM, YEPTEKH, CXEMBL.

OtnenpHble OOyuaroluecs, MPOSIBUBIINE ce0s B HAy4YHO-HCCIEAOBATEIHCKOM
pabore u B yuebe, o penieHuto kageapsl MoryT BeinoiaHATs BKP B Buae aumiomMHoi
paboThl HAYYHO-HMCCIIEAOBATENBCKOIO XapaKTepa WM KOMIUIEKCHOTO JIUIJIOMHOTO
OpoeKTa, MpH H3TOM 00sA3aTENbHO HATWYME HAy4YHbIX MyOJIMKAalMid, a Takke
anpobauusa pabotel Ha mnpennpuatud (k BKP mnpuknagsiBaioTcst BBIIUCKH U3
IPOTOKOJIOB 3aceiaHus Kaeapbl U TEXCOBETA MPEANIPUATHS).

Humniomnass  pabora (IP) opueHTMpoBaHa Ha YCTAHOBJIEHHE HOBBIX
3aKOHOMEPHOCTEH BIMSHHUS M3y4yaeMbIX (PAKTOpOB Ha MapaMmeTpsl Mpoliecca
CABW)KEHHUS TOPHBIX IIOPOJ, CO3JAaHME MATEMAaTHYECKUX MOJENIECH, a TaKXKe Ha
pa3paboOTKy HOBBIX METOAMK M Ap. JluminomHas paboTa, BBINOJHEHHAs B BUJE
HAy4YHO-UCCJIEIOBATEIbCKOM  pabOThl, MOKET HOCHUTh: AKCIIEPUMEHTAJbHBIMH,
TEOPETUYECKUM, IKCIIEPUMEHTAIBHO-TEOPETUUECKUM WM aHATUTUYECKUM XapakTep.
OcHoBOM 711 TakoM pabOThI MOXET ObITh HAy4YHO-HCCIIEOBATENIbCKas pabdoTa
00yyJaroIerocs rno onpeaeICHHOM TeMaTUKE BO BpeMs 00yUEHUS B BY3e€.

Kommnekcubiii  nummomubiid nipoekT (K/IT) — pa3HOBHUAHOCTH IHUILNIOMHOTO
IIPOEKTa, BBIMOJHAEMOro TIpynmoil (aBa u ©Oojee) oOydaromuxcs, ¢ Oonee
yrayOJIeHHON mpopaboTKOW OCHOBHOTO pa3jiena.

HUcxogubiMu TaHHbIMU 1S BbITIOJIHEHUST BKP sBIsitoTCsA: runcomMerpudeckuii
IUIaH, TEOJIOTMYECKMH pa3pe3 IMIAXTHOINO IOJIA, TEXHOJOTMYECKHE CXEMBI
npeanpustud, ordetsl o HUP, o npepauninoMHON TmpakTUKE, NEPUOAUYECKUE
U3JIaHus ¥ yueOHas TuTeparypa, NaTeHThI 10 U3y4aeMOl TeMaTHKe.

2.3.2 leau u 3apauu BKP

[lenv BKP — cucreMatu3aiysi ¥ 3aKpeIjieHUue MOJYyYEeHHBIX B XO/€ 00yyeHus
3HAHUM (KOMIETEHUUI) MPU PEIICHUH NPAKTUYECKUX 3a/1ad UCCIEA0BATENbCKOTO U
aHAJIMTUYECKOTO0  XapakTepa, a TakKKe BbIBICHHE €ro CIOCOOHOCTH K
CaMOCTOSITeTIbHOU paboTe.

3aoauu BKP 3axkntovarorcs B (OPMUPOBAHUU U TMPOBEPKE YPOBHS OCBOCHUS
CJIEAYIOIIMUX KOMIIETECHIINM:

— obmexynsTypHbIX (OK-1; OK-4; OK-5; OK-7);

— obmenpodeccuonansubix (OIIK-1; OIIK-4; OIIK-5; OIIK-6; OIIK-7; OIIK-8;
OIIK-9);

— npodeccrnonanbabIx kommerenui (ITK-1; I1K-2; T1K-3; TIK-5; I1K-6; T1K-7;
[1K-8; T1K-9; T1K-10; I1K-12; TIK-14; [1K-15; TIK-16; I1K-17; IIK-18; T1K-19; IIK-



20; ITIK-21; TIK-22; TICK-4.1; TICK-4.2; TICK-4.3; [ICK-4.4; TICK-4.5; TICK-4.6).
2.3.3 Boi0op u yrBep:kaeHue Tembl BKP

s moaroroBkun BKP u3 ymcna npodeccopcko-npenoaaBaTesibckoro cocTaBa
Kadeapsl oOydyaromieMycsi MPUKA30M 10 HWHCTUTYTY HA3HAYalOTCA: Hay4YHBIH
PYKOBOAMTEID (Aajiee pyKOBOJIUTEND), PELEH3EHThI U KOHCYJIbTAHTHI.

Tema BKP BoiOupaercst o00ydarommMcss U COTJIACOBBIBACTCS C  €ro
PYKOBOJUTEIIEM.

K rematuke BKP npenbssisitorces cienyroiire TpeOOBaHUS:

— aKTYQJIBHOCTh U IPAKTUYECKAsI 3HAYMMOCTD;

— COOTBETCTBHE TEHJICHLUSM Pa3BUTHUS TEXHUKHU, TPUOOPOB, METOAUKY;

—  B3aUMOCBSI3b C  COBPEMEHHBIMM  HAYYHBIMH, TEXHUYECKUMU U
TEXHOJIOTUYECKUMU JOCTUKEHUAMU;

— TBOPYECKHI XapakTep BONPOCOB, pa3padaThIBAEMbIX B paMKax H30paHHON
TEMBI;

— peaJlbHOCTh peleHUs O0OydYaroIlUMCs IOCTaBICHHBIX 3a7ad B CpOK,
OTBEJICHHBIN ISl TUTIJIOMUPOBAHHUS.

Tematnka  BBINYCKHBIX  KBaJU(UKAUMOHHBIX  pabOT  oOmpenesseTcs
crieliManu3alure BbIMyCKawomed Kapeapsl 1 OpUEHTHPOBAHA MIPEUMYIIECTBEHHO Ha
3HAHMSI, IOJYYEHHBIE B POLECCE U3YUEHUS AUCIUIUIMH MPOPECCUOHAIBHOIO HUKIIA.

B 3aBucHMOCTH OT ()aKTUUECKOTO COCTOSIHUSI TOPHBIX PabOT M HaJUYMsl 3a11acoB
YIJsl Ha 1IaxTe, M0 KOTOPOW JUIIIOMUPYETCS 00y4arOUUicsl, OH MOKET BBIIIOJIHSTh
OJIMH U3 CIEAYIOMIMX BUJIOB TPOECKTOB MapKIIEHAEPCKUX padboT NMpH:

— CTPOUTENBCTBE HOBOM IIAXTHI B IPEAEIIAX €€ TOPHOI'O OTBOJA;

— TEXHUYECKOM MEPEOCHAIICHUH 11aXThI;

— PEKOHCTPYKLIUH IIAXTHI;

— BCKPBITHH, MOATOTOBKE W OTPAaOOTKE HOBOro Iiacta (ropu3oHTa, OJIOKa,
KpblJIa, pE3€PBHOIO y4acTKa) B YCIOBUSIX JCHCTBYIONIEH IIaXThl;

— nopaboTKe 3aI1acos;

— BOCCTaHOBJICHUH ILAXTHI;

— KOHCEpBaLlUU 1I1aXThI.

Ha o»tame paspaGorku u cormacoBanust 3amganuss Ha BKP mnpoBomutcs
OKOHYATEJIbHOE YTBEPXKICHHE TEMBbI TIOCIE€ Yero, O0O0yyarolmeMycsi BbIJIaeTcs
WHIMBUAYAJIbHOE 3anaHve Ha BeinosHeHHMe BKP, yrBepxkaeHHoe 3aBenyromum
BBINTyCKarole kadeapsl.

2.3.4 Opranmn3anus BbinojHeHuss BKP

Bemonnenne  obyuarommmcs ~BKP  Bkimrowaer B ceGf  HECKOJBKO
B3aMMOCBSI3aHHBIX MEXTy COOOM ITAroB:

— Ha3HauYeHUEe PYKOBOUTENS, BEIOOp TeMbl BKP;

— pa3paboTka pykoBoauTeneM 3ananus Ha BKP, yTBepknenue Tembl u 3agaHus
Ha BKP 3aBenyromum Boimmyckarorieit kadeapsr;

— pa3paboTkKa KaJICHIapHOTO IUIaHa PadOThl Ha BECh MEPHO]T TUILNIOMUPOBAHHMS C



yYKa3aHUEM NOCIIE0BATENBHOCTH BBIIIOJIHEHHS 3TAIIOB;

— MOJIyYEHHE OT PYKOBOAUTENS 3aIaHUS HA MIPEAAUIUIOMHYIO IPAKTHKY;

— MPOXOXKJACHUE TPEITUIIIIOMHON MPAKTUKHU, COOp, aHANU3, U CUCTEMATU3ALIMS
Marepuaina 1o teMatuke BKP nmox pykoBoACTBOM pyKOBOJIUTEIIS;

— 3aIlMTa OTYETA [0 NPEAAUIUIOMHON MMPAKTUKE;

— Ha3HA4Y€HUE KOHCYJbTAHTOB 10 pa3zzaenam BKP;

— BhITIOJTHEHUE U opopmieHre BKP;

— npencrasieane BKP pykoBoautenio;

— npexacrasienne BKP penensenry;

—3amuta BKP B ['ocynapcTBenHoM 3k3aMeHaninoHHOM komuccuu (I'9K);

— noarotoBka BKP k apxuBHOMY XpaHEHUIO.

[Tpu BeimonHennn BKP oOywaroniuiicss pemaer MOCTaBJIEHHBIE NMEpPE] HUM H
BO3HHUKILIKE B MPOIECCE MPOSKTUPOBAHMS BOIPOCHI Ha 0a3e MOCIEeTHUX AOCTHKCHUN
HAayKHM U TE€XHUKH B pEaJbHBIX FOPHO-TEOJOTUYECKUX YCIOBUSX C T€M, UYTOOBI €ro
pelIeHUs U TPEANONOKEHUSI MOINIM ObITh PEKOMEHIOBAHbI AJI MPAKTUYECKOTO
ucrosb3oBanus. 1lo cBoeMy TexHHMUYECKOMY YpOBHIO M mporpeccuBHoctn BKP
JOJDKHA COOTBETCTBOBATh 3ajlayaM, IIOCTaBJICHHBIM Iepe]l TOpPHOJAO0OBIBAIOIIEH
IIPOMBIIUIEHHOCTBIO.

[Ipu pabore nHag BKP oOywaromuiicss AOKEH HMCXOIUTh W3 OCHOBHBIX
HaIlpaBJICHUI TEXHUYECKOTO nporpecca YTOJIbHOU IPOMBIIIEHHOCTH,
OPUEHTHUPYSCh, B YaCTHOCTH, Ha MCIOJb30BaHUE HaMOoOJiee MEPCHEKTHUBHBIX U
SKOHOMHUYHBIX  CIOCOOOB  BCKPBITMSI WM MOATOTOBKM  IIAXTHOTO  MOJIA,
BBICOKOIPOU3BOJIUTEIBHBIX CUCTEM Pa3pabOTKH, MEPEIOBON TEXHUKHU, TPHUOOPOB H
TE€XHOJIOTHH, TMPOTrPECCUBHBIX (OPM OpraHu3alMu MapKuehiaepckux pador. Bcee
OCHOBHBIE PEILICHUS B pa0OTe JOKHBI ObITh BCECTOPOHHE 0OOCHOBAHBI.

Ocoboe BHUMaHHE CcleAyeT oO0paTuTh Ha oOecreueHue O€30MacHOCTH U
CHIDKEHUE TPYIOEMKOCTH PabOT, KOMIUIEKCHYIO MEXaHH3alUl0 M aBTOMAaTH3aLUI0
IIPOU3BOJICTBEHHBIX IPOIIECCOB, a TAK)KE€ HA BONPOCHI YKOHOMHUKHA M OpraHU3alyd
TPYyJa, PalMOHAIBHOIO HCIIOJIB30BAaHUS HEAP W OXpaHbl OKPYXAIOLIEH Cpexbl U
1oJipabaThIBa€MbIX COOPYKEHUH.

[IporpeccuBHbIE TEXHHYECKHE PpELIEHUS JUIUIOMHOIO IPOEKTa  JOJIKHBI
o0ecneunTh MOBBIIIEHHE MPOU3BOIUTEIBHOCTH TpyAa U CHU)KEHHE CEeOECTOMMOCTH
Y15l IO CPaBHEHUIO ¢ (PaKTHUECKH TOCTUTHYTHIMH Ha IIIaxTe.

B 00513aHHOCTH PYKOBOJIUTENS BXOJISAT:

— IOMOILb B BbIOOpE TeMbI U odopmiieHue 3ananust Ha BKP;

— KOHCYJIbTUpPOBaHME oOyyaroiierocs B xozae padotsl Hag BKP;

— COIJIaCOBaHHWE OKOHYATEJbHBIX PEIICHHM MO paboTe NpH pa3HOTIacHsiX C
KOHCYJIbTAHTaMH;

— KOHTpPOJIb BBINOJIHEHUS] OCHOBHBIX JTAaloOB JAUIUIOMHPOBAHUSI COTJIACHO
KaJleHJapHOMY TpaduKy;

— omenka cootBerctBusi BKP TpeGoBanusM, mpeabsBiIseMbIM K BBITYCKHBIM
KBATM(PUKAIIMOHHBIM pad0TaM CHEIHAINCTa, CTENEHN TOTOBHOCTH OOYYaroIIerocs K
sammte B DK

— COCTaBJIEHHE OT3bIBa 0 paboTe oOyuatomnierocs B nepuoj noaroroBku BKP ¢
OLICHKOU €0 IESTENbHOCTH.



3a akTyanbHOCTb, cooTBeTcTBUE TeMaTtuku BKP mpodumio cneumanuzanum,
PYKOBOJACTBO W  OpraHM3allMI0 €€  BBINOJHEHUS HECET OTBETCTBEHHOCTH
oOydJaromuiicss U HEeMoCPEACTBEHHO pyKkoBouTeb BKP.

2.3.5 Conep:xanne u 3tansl noaroropku BKP

BKP Brkitouaer B ceOs pacueTHyr NoscHUTENbHYI0 3anucky (I13) wu
rpaduueckyro yacts (I'Y). IloscHuTenbHas 3amucKka COCTOUT U3 OOIIUX Pa3zeiioB,
OCHOBHOM u cnenuanbHod uactu. CnenuaneHod uacteio BKP, kak mnpaswuiio,
apigercss tema HUP. OrToT pasgen sBiaseTcs onpenessiolluM B OLEHKE YMEHHUSA
00y4aroIlerocss CaMOCTOSATEIbHO, TBOPUYECKM M TEXHUYECKH TPaMOTHO pEIIaTh
WH)XCHEPHBIC 3a/1a4H.

B 3aBUCMMOCTM OT CJOXHOCTH, HAyYHOM U MPAKTUYECKOM LEHHOCTH
CHELMATIbHON YacTH MPOEKTa HEKOTOPBIE pa3/ienbl o0Lei yacTu (Mo MpeacTaBIeHUI0
PYKOBOJUTEIIS U TIOCTIE YTBEPKAEHUS BBIITyCKaroLIEeH Kadeapoil) MOIyT COKpaIaTbCs
WIH COBCEM oIrycKarbes. O0s13aTENbHBIM YCIOBUEM ISl 3TOTO SIBISIETCS anpoOarius
CHELMAIbHON YacTu Ha npeanpustiu. [Ipu 3ToM o0yyaroniuiicst J0IKEH MPUIOKUTh
k BKP BbIucku M3 NpoOTOKONOB 3acefaHus Kadeapbl U pPacCMOTPEHHUs €ro Ha
TEXHUYECKOM COBETE IIPEAIIPUATHUS.

Crpykrypa, o0bem u stanbl BeinosiHeHuss BKP mpencrasnenst B Tabmune 1.
Yacte noapasznenoB BKP odopmisiercs Ha 3Tame NpoXOoXKACHHS MPEAAUILIOMHON
IIPAKTUKH, a TaKKe Npu BeinosiHeHnn HUP.

2.3.6 Iloarorosku u 3amurta BKP

Hata 3amutel BKP goBoauTcst 1o cBeneHusi o0ydaronxcs He To3Hee, YeM 3a
MECSIL 10 €€ MPOXOXKIACHUS.

B xonme BbemonHenuss BKP  koHcynpTaHThl 1O pasgenaM  MpPOBEPSIOT
MPAaBWIBHOCTh  BBINOJHEHHUSI COOTBETCTBYIOLIMX Ppa3feioB  (MOJApa3lesioB) H
MTOAIUCHIBAIOT TUTYJIBHBIN JTUCT NOSCHUTEIBHOW 3aIIUCKA U COOTBETCTBYIOIUN JIUCT
I'y.

BKP, mnoanucannas oOyyaroomumMmcss W KOHCYJIbTaHTaMH, MPEICTaBISACTCS
PYKOBOJMTEIIO HAa OKOHYATEIIBHYIO NPOBEPKY HE IMO3JHEE, 4eM 3a 5 JHEeW J0
3amuThl. [locie mpoBEepKHM PYKOBOJWUTENb MOJNKMCHIBAET MOSCHUTEIBHYIO 3alHCKY,
rpaUyYECcKyI0 4acTh U COCTABJISCT OT3bIB.

3akoHueHHasi, opopMIIEHHAs] ¥ MOJNKUCAaHHAs BBIMTYCKHUKOM, PYKOBOJUTENIEM U
koHCcyibTaHTamMu BKP, BMecTe ¢ OT3bIBOM pYKOBOIUTEINS, MPEACTABISAECTCS HA
NOANUCH 3aBeayroniemMy kadenpoil. 3aBenyromuii Kageapoi MaeT 3aKIOUYCHHE O
COOTBETCTBUU BBIIIOJIHEHHOM BBIITYCKHOU KBTI (PUKALMOHHOM paboThI
YCTaHOBJICHHBIM TPEOOBAHUSM M O BO3MOKHOCTH JIONTyCKa OOYYAIOIIETOCS K 3aIUTe
nepen ['OK.

Jlnst onenku aktyanbHOCTH BbitotHeHHOW BKP, a Takke cooTBeTcTBHsS pabOThI
IIOCTABJIEHHOW TEME€ Ha 3aKIIOYMTEIIbHOM J3Tale OHAa HampaBIIETCS  Ha
peuensupoBanue. (CocTaB pEUEH3EHTOB YTBEPXKAACTCS MPUKA30M U3 4YHUCTA
CIICLIMAJIMCTOB TOPHBIX NPEANPUITUNA, HAYYHO-UCCIEAOBATENBCKUX, POEKTHBIX



WHCTUTYTOB WM JPYTrUX Yy4eOHBIX 3aBeJeHWi cooTBeTcTByOmero mnpoduins. BKP
JOJKHA OBITH MPEACTABICHA PELUEH3EHTY 00y4arolmuMcs JTUYHO HE MO3JHEE, YeM 3a
JIBA JTHSI 10 3AILHTBHI.



Tabnuua 1 — Ctpykrypa u sTansl BeinoaHeHus: BKP

O0Bewm, ctp. Cpoxu
Crpykrypa BKP [Tepedens rpaduueckoro Mareprasa [BBHIIIOJHECH [Ipumeuanue
MHUH. | MaKC s, Helt
TUTYJIbHBII JIUCT, 3AJJAHUE 2 2 — - -
PED®EPAT, COAEP’)XAHUE, BBEAEHUE 3 5 — 1 -
1 TEOJIOTUYECKAS YACTD ITPOEKTA 4 6 - Boimonuseres
nepuos
1.1 I'eonorust MeCTOpOXKACHUS 4 5 Jluct 1. T'eonornyeckuii pazpes — TIPOXOXKIACHUS
MPEITUIIIOMHON
1.2 I'panu1bl ¥ 3amackl MAXTHOTO MOJIS 3 4 -
IPaKTUKH
2 TEXHOJIOTUYECKAS YACTbD ITPOEKTA - -
2.1 BekpbiTue, HOATOTOBKA U CHCTEMBI Pa3pabOTKU YTOJIbHBIX 3 4 JIuct 2. BekpbITHE, IOATOTOBKA U )
MJ1aCTOB cucTeMa pa3paboTKH MJIacTOB
2.2 TeXHOJIIOTHYECKHE CXEMBbI BE/IEHUS! OYMCTHBIX paldoT, 2 3 B 1 B
MPOU3BOICTBEHHAS MOIITHOCTH IIAXTHI M PEXKUM €€ PadOThI
Jluct 2 IlaciopT BbIEMKH YT,
2.3 [laciopTa BBIEMOYHOTO y4acTKa, IPOBEIEHUS U KPETICHHS 2 3 KpEIUICHHsI U YIPaBJIeHUs KPOBIEi 2 B
MOJI3EMHBIX BBIPA0OTOK [TacmiopT npoBeIeHNs U KPETUICHHS
BBIPAOOTKHU
> 4 MarucTpatbHbiii Tpancriopt 1 1 Cxema MarucTpaiabHOTO TpaHCIopTa 1 3
IaXTHI
2.5 [IpoBeTprBaHUe MIAXTHI 1 1 — —
2.6 CranmoHapHbIE€ yCTAaHOBKU 1 1 — 4
2.7 TexHOIOTMYeCKUN KOMITJIEKC MOBEPXHOCTH LIAXThI 1 2 — 1 Brmonrsercs B
epro.
2.8 Oxpana Tpyna 3 4 — — HPOXOIKICHHS
2.9 OxpaHa OKpY’KarolEen cpesl 2 3 — — MpeIUIIOMHON
NPaKTUKU

2.10 I'pakgaHcKas 3ammra 2 3 - -




O0Bewm, ctp. Cpoxu
Ctpykrypa BKP [Tepeuens rpaduueckoro Mareprasa [BBHIIIOJHECH [Ipumeuanue
MHH. | MaKC usl, I[Heﬁ
3. OCHOBHAS YACTbB ITPOEKTA 100 | 110 -
3.1 'eone3nueckoe oOecIieyeHreE IaxThl 4 6 Jlucr 3
Brinosiasercsa Ha
3.2 OpueHTUPOBAHUE MIAXTHI 3 4 2 MPEAJUILIOMHOMN
- Jucr 4 IIPaKTUKE
3.3 Ilepenaua BEICOTHOM OTMETKH C IOBEPXHOCTH B LIAXTY 2 2
3.4 3aganue HampaBJIeHUN TOPHBIM BhIPAOOTKAM 2 3 — 1 —
3.5 Co3nanue MapKIIeH1IepcKoi OMOPHOU ceTH 2 3 — 1 —
3.6 Mapkieiepckue ChbeMKH TOPHBIX BBIPaOOTOK 3 5 — 1 —
3.7 Mapkieiaepckue paboTsl pu cOOMKe BEIPaOOTOK 3 4 3 5 3
BCTPEUYHBIMU 3a005IMU
3.8 Yder nBrkeHHs 3a1acoB U OTEPb YIJis 3 4 — - BrinonHseTcs Ha
3.9 KOHTPOJIb F€OMETPHYECKHX TTAPAMETPOB MOIHEMHOTO 4 5 B B NPEUILIOMHOH
KOMILIEKCa MPAKTHKE
3.10 Pa3paboTka KajeHJapHOro IlaHa TOpHBIX padoT Ha 5 et 2 3 JIuct 5 1 —
3.11 Opranuzarnust MapKIIeHASPCKOM CITyKObI 4 5 — 1
Jluct 6-7 Cxembl, 5CKU3bI, TpaduKu Brmonmsieres ¢ 1 o
3 CIIELIMAJIBHA S YACTbD ITPOEKTA 30 35 JUISL PACKPBITHS CO/IEPIKUMOTO 5 VI KvDe
JTAHHOTO pa3jerna P
4 SKOHOMUYECKA S YACTb [TPOEKTA g | 10 | Jtner 8 llpoext okonomirieckol 4 -
OLIEHKU Y(PPEKTUBHOCTH
3AKJIFOYEHHUE, CITMCOK CCBIJIOK 3 5 - 1 -
BCETI'O: 110 | 140 6-8 nmucroB popmata Al 26 —




OOyuaromuiica 00s3aH MPEAOCTaBUTh PEUEH3ECHTY MOSICHUTEIbHYIO 3aMHCKY,
YepTeKU U J1aTb OOBACHEHMs 1O CBoeil pabote. PelieH3usi AomkHA CoAepKaTh
00BEKTHUBHYIO OIICHKY PabOThl 00yUaroIerocs.

Bonpoc o Bo3moxkHocTH 3amuthl BKP, BbINOJIHEHHONH HA HU3KOM YPOBHE U
HE COOTBETCTBYIOIIEH KBaIU(UKAIIMOHHBIM TpeOOBaHUSAM, pacCMaTPUBAETCS Ha
3acelaHuu Kadeaphl C ydacTUeM 00y4aroerocs u pyKoOBOIUTENS.

OOyuyaroimuiics, He TMPEACTaBUBIIMN 0€3  YBKHUTEIbHOW  MPUYUHBI
PYKOBOJIUTEIIO B YCTAHOBJIEHHBIA CPOK pabOTy, HE Aomyckaercs K 3amurte BKP.

He mosmnee, 4Wem 3a 1eHb [0 3alUThl OOYYAIOIIMICS TIPEACTABIISCT
cekpetapro ['ocynapcTBEHHON 3K3aMEHAllMOHHOW KOMHCCHUU BCE€ HEOOXOIUMBIC
JOKYMEHTBI: OT3bIB PYKOBOJIUTENS, PELIEH3UIO, 3aUE€THYIO KHHXKKY, ITACIOPT.

3ammra BKP npoBoauTcst B yCTaHOBIEHHOE BPEMSI HA OTKPBITOM 3aceJaHUuU
['OK. OOcrosiTeIbHOMY aHaW3y MOJICKAT JOCTOBEPHOCTh M 0OOCHOBAHHOCTH
BCEX BBIBOJOB M pPEKOMEHAAlMi, cojepkaummxcsa B padore. Kpome uineHos
DK3aMEHAllMOHHOM KOMHUCCHMM Ha  3allUTe NPHUCYTCTBYET PYKOBOJIUTEIb
JTUTITIOMHUKA; TaKXKe JOIYCKaeTCs IIPUCYTCTBHE npogeccopcko-
IPENoAABaTEeNIbCKOIO  cocTaBa  Kadenpsl, o0O0y4arommxcsi M PyKOBOJCTBA
WHCTUTYTA.

B cBoem BwictymieHun (1m0 10 muH) Ha 3aceganuu ['OK oOyuaromuiics
JOJDKEH OTPA3UTh:

— o0ocHOBaHuE aKkTyasbHOCTU TeMbl BKP;

— 1ienb u 3agaun BKP;

— IPUHSTHIE B pad0TEe PEIICHHUS], UX CBA3b C LEJISIMHU U 33Ja4aMU;

— HKOHOMMYECKHUH, COLUMAIBHBIN U AKOJIOTruYecKuid 3(p(PEeKThl OT BHEAPEHHUS
pe3yIabTaToOB pabOTHI;

— BBIBOJIBI M PEKOMEHJAIMU MO HCIOJIb30BAHUIO PE3YNIHTATOB PabOTHI B
TEOPHUH UJIU TIPAKTHUKE.

[Io OKOHYaHMM JOKJIAJa 4WIEHbBl KOMHCCUM M IPUCYTCTBYIOIIME IOJ
pykoBoacTtBoM mpencenarens ['OK (3aM. npeacenarens) 3a1ai0T BOIPOCHl KaK IO
TeMe paboThl, TaK U TEOPETUUYECKOTO Xapakrepa. Bo Bpems oOcykneHus A0KIaaa,
oTBeyass Ha Bompochkl wieHoB ['OK, nUMIOMHHK NOKEH yMeTh OOOCHOBBIBAThH
NPUHATBIE  PEIICHHs, OTBEThl  JIOJDKHBI ~ OBITh  apryMEHTHPOBAaHHBIMH,
VCYEPIIBIBAIOIIMMH H 10 CYILECTBY.

Hanee 3aciaymmBaroTcsi peueHsuss H - or3biB - pykoBomurtenss  BKP,
MPEIOCTABISAIOT CJIOBO WIEHAM KOMHUCCHU M MPUCYTCTBYIOIIUM, >KEJIAIOLIUM
BBICTYIIUTh IO TeMe paboThl. 3aTeM O0O0ydyarolleMycs MpeaoCTaBIseTCs
3aKJIIOUYNUTENIBHOE CJIOBO, B KOTOPOM OH OTBEYAET HA 3aMEYaHUs, UMEIOIIHECS B
PELEH3UH U BHICTYTUICHUSIX.

Pesynbratel 3amutel BKP onpenenstorcss oneHKOM «OTIMYHO», «XOPOILIOY,
«YJIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOpUTENbHO». Mrtorosas onenka BKP
dbopmupyeTCsi Ha OCHOBAHUH:

1) nokazareneii ouenku BKP, yuuteiBaronue:

a) COOTBETCTBUE TEME U 3a/1auyaM paboThI;
0) YpOBEHb BBITIOJTHEHUS;
B) OPUTMHAIBHOCTh U HOBHU3HA MOJYYEHHBIX PE3YIbTATOB.



2) mokazareJiei 3aluThl, YYUThIBAIOIIHUE:
a) mpeacTaBiaeHrue nHpopmaluu (J0KIaa), OTBETH HAa BOIIPOCHI;
0) cTerneHb BlaJeHUs1 MaTepranioM odyyaromumces 1o reme BKP;
B) COOTBETCTBUE MOATOTOBKU TpeboBaHusiM OOII: 0T3bIBBI pyKOBOAUTEINS U
pELIEH3EHTA.

Pemiennie I'DOK npuHuMMaeTcss Ha 3aKpbITOM 3aCE€JaHUU IyTEM TOJIOCOBAHUS
YJICHOB KOMHUCCHUH, YYACTBYIOIIMX B 3ac€aHUM MPHU 005S3aTeIbHOM MPUCYTCTBUU
npejacenarenas KOMUCCUMM WM €ro 3aMmecturens. llpu paBHOM yucie rosocos
npeacenareab KOMUCCUM (MM 3aMEHSIONIMI €ro 3aMeCcTUTENb MpeAceaaTesns
KOMHCCHUH) 00J1aJ]aeT MPaBOM PEIIAIOIIEro roJioca.

Pemenne o mprucBOEHNU BBIMTYCKHUKY KBATH(UKAIIMKA M BBIJAYE AUILIOMA O
BEICIIIEM  MPOGECCHOHANBPHOM  00pa30BaHWM  TOCYJApPCTBEHHOTO  oOpasia
npuHUMaeT ['ocygapcTBeHHas: HK3aMEHAIMOHHAS KOMHUCCHUS TI0 MOJIOAKUTEIbHBIM
pe3yapraram 3amuThl. KoMuCcCHA MOXKET JaBaTh PEKOMEHAAIMU OTHOCUTEIBHO
BHEJIPEHUS PE3yIbTaTOB PabOThI, a TAKKe MPEAJIOKEHUE TIPOJOJIKUTh 00yUeHUE B
acCIUpaHType.

Kaxxnmass 3ammra BBITYCKHOM KBaTM(PUKAIMOHHON paboThl odopMIsieTcs
OTHEJIbHBIM MPOTOKOJIOM. [IpOTOKOJIBI MOJMMHCHIBAIOTCS MpeAceNaTesieM |
YJIeHaMU KOMHCCHUU U CIAIOTCA B apXUB AJISI IOCTOSSHHOTO XPAHEHMsI, 3AaBEPECHHbBIC
KOIHM CHAKOTCA B CTYIAEHYECKMH oTnaen kaapoB. 3anuuieHHas BKP cmaercs B
apXuB, B KOTOPOM XPAHUTCS B TEUCHUE TIATH JIET.

OOyuaromuMmcs, He npegoctaBuBmuM BKP B cpok 1o yBakuUTENbHOR
npuunHe, pemenueM ['OK 3ammra MOXXeT ObITh MEpEeHeceHa Ha 0oJiee MO3IHI0I0
naty. [Ipu 5ToM BO3MOXKHBI CIEAYIOIINE BAPUAHTHI:

— criennanbHas 1 ocHoBHas yacTb BKP coxpansirores;

— coxpaHenue ocHoBHOM yactu BKP u 3amena cnenuanbHoi;

— IOJIHAsI 3aMEHA CIEUUAIBbHOM U OCHOBHOM yactu BKP.

OOyuaroruMmcsi, He npenoctaBuBiiuM BKP B oTBeneHHBIM CpOK TIO
HEYBRXUTEIBHOW  MpUYMHE, JMOO0  TOJYYMBIIMM HA  3alIATE  OIEHKY
"HeyI0BIETBOPUTENBHO" pa3pemiaeTcs noBTopHas caaya BKP He panee, uem uepes
roJl, 1 He Oojee, yeM Yepe3 MATh JIET MOCJe AAaThl 3alIUTHl C TMOJHOW 3aMEHOM
tembl BKP. IToBTOpHAas 3ammuTa HE MOXKET Ha3HAaYaThCs OoJiee IBYyX pas.

2.3.7 Kputepun ouenuBanusi BKP

Kpurepusimu s ouenku BKP siBisrores:

— aKTYaJIbBHOCTh M B&XKHOCTb TEMBI JUIsl HAYKU U POU3BOJICTBA;

— BeinosiHeHne BKP mo 3aka3y npon3BocTBa;

— TMOJHOTAa oOxBaTa WH(GOPMAIMOHHBIX HUCTOYHUKOB 1o Teme BKP wu
KaueCTBEHHBIN yPOBEHb 0000IEHUS U aHaJIM3a HHGOPMAIIHH;

— HaJIM4yKe MyOJuKauuil WM N300peTeHHH 10 3alUIaeMOi TeME;

— TPOBEACHHUE SKCIIEPUMEHTAJIbHBIX, JAOOPATOPHBIX U MPOU3BOJCTBEHHBIX
HCIIbITAHUM;

— cTeneHb  camocrosArenbHOCTH — BbionHeHuss BKP  u ypoBens
apryMEHTUPOBAHHOCTH CYKICHUHN IIPU U3JI0KEHUU TEMBI;



— Hay4YyHO-TeXHHUYecKuil ypoBeHb pesynbraToB BKP, »sddexkruBHOCTD

MpEeNIaraéMpIX PEUIEHUN, BO3MOKHOCTh UX MPAKTUYECKON peanu3aluu;

— YpOBEHb TPAMOTHOCTH M CTETIEHb IOHUMAaHUs 00CY>KJaEMbIX BOIPOCOB MPHU
zamurte BKP.

3amura BKP 3akaHunBaeTcst BBICTABICHUEM OLICHKH:

— «OTAM4YHO» BBICTABIAETCA 3a BBITYCKHYIO KBaJHU(PHUKAIMOHHYIO PaloTy,
KOTOpasi HOCUT HCCIIEIOBATEIIbCKAM XapaKTEP, UMEET TIPAMOTHO H3JI0KECHHYIO
TEOPETUUYECKYI0 TJIaBy, TJIYyOOKHMH aHaau3, KPUTHYECKHH 0030p METOIUKH
MapKIIEeHIEpPCKUX paboT, MPEUIOKEHUS TIO0 TEPEOCHANIEHUIO (PEKOHCTPYKIIUN)
JEUCTBYIOIIETO0 TOPHOTO MPENNPUATHS W T.1I.; JIOTUYHOE, MOCIEI0BATEIBHOE
U3JI0)KEHHE MaTepuaiga C COOTBETCTBYIOIIMMHU BBIBOAAMU M OOOCHOBAHHBIMU
npemtoxkeHusiMu. OHa UMMeEeT TMOJIOKUTEIbHBIE OT3bIBBI  PYKOBOJIMTENS U
peuensenTa. [lpu ee 3amuTe 00y4arOUMNCA-BBITYCKHUK TOKAa3bIBAET IIIyOOKOE
3HaHHE BOMPOCOB TEMBbI, CBOOOJHO OMEPUPYET AAHHBIMU HMCCIEAOBaHUS, BHOCUT
O00OCHOBaHHBIE TMPEAJIOKEHUS, a BO BpeMs JOKJIaJa JIErKO OTBEYaeT Ha
IIOCTABJICHHBIE BOIIPOCHI;

— «Xopomo» BbeIcTaBisieTcss 3a BKP, xoTopasg HOCHUT mcciienoBaTelbCKAn
XapakTep, UMEET IPaMOTHO H3JIO)KEHHYI0 METOJMKY MapKuIeiiepckux padot, B
HEl TMpeACTaBIEHbl JIOCTATOYHO NOAPOOHBIM aHaNW3 M KPUTHUYECKUH 0030p
NPAKTUYECKON JEATEIbHOCTH, TOCIEAOBATEIbHOE H3JI0KEHUE Marepuana ¢
COOTBETCTBYIOIIMMHU  BBIBOJIaMH, OJHAaKO C HE BIIOJIHE OOOCHOBaHHBIMU
npemaioxkeHusiMu. OHa UMEET MOJOKUTEIbHBIM OT3bIB HAYYHOT'O PYKOBOJIUTENS U
peuensenta. Ilpu ee 3ammre 00ydarOIMNCA-BBITYCKHUK ITOKa3bIBa€T 3HAHUE
BOIIPOCOB TEMBI, OIEPUPYET JAHHBIMU HCCJIEAOBAHMS, BHOCUT MPEIJIOKEHHS 10
TEME MHCCIEOBAaHUsA, BO BpeMs [OKJIaJa HCIOJb3YyEeT HAarJIAIHbIE MOCOOUs
(TaGmuiel, cxeMbl, TpapUKd W T.I.) WU pa3fAaTOUYHBIM Marepuai, 0e3 0coObIX
3aTpyIHEHHUI OTBEYAET Ha MOCTABIICHHBIE BOIPOCHI;

— «Y 1OBIETBOPUTEIHHO» BBICTABJISETCS 32 BBIMYCKHYIO KBaTU(UKATMOHHYIO
paboTy, KOTOpas HOCHUT HCCIEIOBaTENbCKUI XapakTep, Oasupyercs Ha
MPaKTUYECKOM MaTepHalie, HO MMEET MOBEPXHOCTHBIM aHadu3 W HEJO0CTATOYHO
KPUTHYECKUM 0030p NPHUMEHSEMbIX METOAUK, B HEHl mpocMaTpuBaercs
HEIOCJIEI0BaTENbHOCTh U3JIOKEHUS MaTepuaia, IpeICcTaBiIeHbl HEOOOCHOBaHHbIE
npemayiokeHusl. B 0T3pIBaX pELIEH3EHTOB MMEIOTCS 3aMEUaHUsl IO COJAEPKAHUIO
pabotsl. Ilpu ee 3amuTe 00yyarOUUNCA-BBITYCKHUK TPOSIBISAET HEYBEPEHHOCTbD,
NOKa3bIBaeT ci1aboe 3HaHHWE BOIPOCOB TEMbI, HE BCErJa JaeT HCUEPIbIBAIOIINE
apryMEHTUPOBAHHBIE OTBETHI HA 3a/IaHHbBIE BOIPOCHI;

— «HeynosnerBopurensHo» BeicTaBisieTcs 3a BKP, kxotopas He Hocur
MCCJIEIOBATENbCKOTO XapakTepa, HE OTBeYaeT TPeOOBAHUSIM, M3JI0KEHHBIM B
JAHHBIX METOJIMYECKHX YKa3aHuaX. B pabore HET BBIBOJOB JMOO OHM HOCAT
JEKJIApaTUBHBIN XapakTrep. B OT3bIBaX Hay4HOrO0 PYKOBOIMUTENS M PELIEH3EHTA
uMeroTcsl kputuueckue 3amedanus. [Ipu 3ammre BKP oOyudaronuiics-BbIMyCKHUK
3aTPYyIHSIETCS] OTBEYATh HA MOCTABJICHHBIE BOMPOCHI 110 €€ TEME, HE 3HAET TEOPUU
BOINpOCa, PH OTBETE OMYCKAET rpyOble OUTHOKH.

OOyuaroreMycsi, JocTuriieMy ocoObix ycnexoB B ocBoeHun OOIl u
samutuBiIeMy BKP ¢ ouenkoi "oTauyHo", BbIAAETCS AUIIIOM C OTJIMYHMEM, MPHU
HaJIM4YUKU He MeHee 75% OTJIMYHBIX OLIEHOK U OTCYTCTBUH YAOBIIETBOPUTEIBHBIX
OLICHOK B TE€UEHHE BCETO Mepruoa 00yueHus B UHCTUTYTE.

OOnHapy:keHue HapyLIEeHUH, CBSI3aHHBIX C IJIArMaTOM, SIBJISIETCS OCHOBaHUEM

TSl cHYbKeHMs otieHkH 3a BKP, BIJIOTH /10 OIIEHKH «HEYI0BJIETBOPUTEIBHOY.



3 MEPEYEHHh MH®OPMAIIMOHHBIX TEXHOJIOTHIA,
UCHOJIL3YEMBIX TP OCYIIECTBJEHNUU OBPA30BATEJILHOTO
MPOLIECCA

[Ipy moAroToBKE K rOCYJAapCTBEHHON HTOTOBOM aTTeCTalldd, a TaKXKe IMpHU
NPOXOXKJEHUU  TMPOIEAYpPhl ~ MTOTOBOM  TOCYJApPCTBEHHON  aTTeCTalluu
UCIIOJIb3YIOTCSI:

— DJIGKTpOHHAsE oOpa3zoBarenbHas Iutargopma moodle; mporpammer
00pabOTKH JTOKYMEHTOB, IO3BOJISIONINE CO3/1aBaTh M PEIAKTUPOBATH TEKCTOBBIC
JIOKYMEHTBI, TIPE3CHTAIlNN, Oa3bl TaHHBIX;

— uH(OpPMAIMOHHBIC CIPABOYHBIC CHCTEMBI W 0a3bl JAHHBIX; — ayAHO- U
BUIeoMaTepraibl. [I[puMeHstoTcs cienyromye nHOOPMAITMOHHBIC TEXHOJIOTHH:

1. Opranuzanus OHJalWH KOHCYJbTAlMI U KOHCYJIbTAIlUW C UCIOJIb30BaHUEM
AIIEKTPOHHOM MOYTHI U (POPYMOB B COLIUATBHBIX CETAX.

2. Skype-konpepeHuu.

3. Ucnonws3oBanne MHGOPMAIMOHHBIX CHPABOYHBIX CHUCTEM, SJIECKTPOHHBIX
0a3 TaHHBIX, JIEKTPOHHO-OMOIMOTEYHBIX CUCTEM

4 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
I'OCYJAPCTBEHHOU UTOI'OBOU ATTECTAIIUA

MartepuaibHO-TeXHHUECKass 0a3a oOecrieunBaeT MPOBEIACHUE BCEX BHJIOB
JESITEIbHOCTH B TMPOLECCE MOATOTOBKM W BbIMOJHEHUA [MA, COOTBETCTByeT
tpedboBanusiMm ['OC BO mno cnenuansHoctn 21.05.04 "T'opuoe nemo"
crienmanu3anuu "Mapkuienaepckoe neno':

— JICKUMOHHAS ayJIUTOPHUsI, KOMIIBIOTEP, MPOEKTOP, IKPaH.

— KOMITBIOTEPHBIN KJIACC C MAaKETaMH MPUKIAJIHBIX IPOrpamMM U C BBIXOJIOM B
WUHTEPHET.
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