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HanpasJsennocts (npopuis) — I'eopusuka
®opma 00yUeHUs — OUHAS

I'ox nadopa — 2019

OIIEHOYHBIE CPEJICTBA JJIs1 IPOBEJEHUS MPOMEXYTOYHOM
ATTECTAIMU OBYYAIOIIUXCA ITO JUCHUIIVIMHE (MOAYJIIO

1. O01mme cBegeHus

1. | Kaenpa ['opHoro nena, Hayk o 3emie u
npupoa000ycTpoiicTBa

2. | HanpaBiieHue moaroToBKu 05.03.01 I'eosorus

3. | Hanpasnennocts (npoduin) ["'eoduszuka

4. | IucrumirHa (MOTYJIb) I'paBupasBenka

5. | opma oOydeHus O4YHast

6. | 'oxg Habopa 2019

2. Ilepeyenb KOMIeTEeHIMIA

- TOTOBHOCTh NPUMEHSATh Ha MpPAaKTHKE 0a3oBble 0OIIENPOPECCHOHATIbHBIE 3HAHUS M HABBIKU
MOJICBBIX ~ TEOJIOTHYECKUX,  TIeOQU3NYECKHX,  TCOXMMHYECKHX,  THUIPOTEOJOTHYECKHUX,
He(TEra3oBbIX M 3KOJOr0-T€0JOrMYECKUX paboT NpU pelleHHH MPOU3BOACTBEHHBIX 3ajay (B
COOTBETCTBHUH C HANIPABJICHHOCTHIO (mpoduiiem) nporpammel 6akanaBpuara) (I1K-4).




3. Kpurepuu u nokasareji OlleHUBAHHMS KOMIIETEHIMI HA Pa3JIMYHBIX ITAaNax uX GopMUpPOBaAHUSA

Irtan GpopMUPOBAHUA KOMIIETCHIIMHA

®opmupyemast

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTEHHl/Iﬁ

(DOI)MI)I KOHTPOJIsA

chopMHUpPOBAHHOCTH
(pa3neJibl, TeMbl JUCHUILINHBI) KOMIeTEeH U 3HaTh: Ymern: Baaners: 9
KOMIeTeH Ml
0 KOMITIOHEHTaX MPUTSKEHHS TOUSUHOM
MAacCCHI; 3JIEMEHTaX MaCCHI B Pa3HBIX OTIpeNIeNATh .
YcTHBINM onpoc Ha
crcTeMax KOOPIUHAT; SJIEMEHTHI MacCHI B pa3MepHOCTh
1.3axon nputshxerns HeroToHa 1 OCHOBHBIMHU 3aKOHAMHU TOHUMaHHUEe TEPMHUHOB
N [IK-4 JBYXMEPHOM H TUIOCKOM CITydae; O HCTIONB3YEMBIX B
TOYEYHOU MaCCHI. . MHKpOMIEpa [IpakTrdeckas padora
MTOTEHIIMAJIC TOYCYHOW MaCChl; IPUTSHKCHNAE | TpaBHUpPa3BeIKe Nol
KaK TpaJNeHT MMOTCHINAla; BTOPEIC BETTMYUH
IIPOU3BOJIHBIC TIOTCHIINAIIA;
METOJAMHU OIpeeICHUS N
.. A ped YceTHbIN onpoc Ha
0 KOMIIOHEHTaxX MPUTSHKEHUS OOBEMHBIX, HoJIs 11apa, JUcKa,
- OTIpesieNnaTh 0TIt MMOHUMAaHWE TEPMUHOB.
2. YpaBHEHUS OIS IPUTSKESHUS TSI IJIOCKUX W JIMHEHHBIX Macc; TeopeMy TOPU30HTAIHHOTO .
I1K-4 TOPU30HTAILHOTO Joxnan ¢ npe3eHTanuei
MIPOU3BOJILHBIX MaccC. T'aycca; ypaBHenus Jlannaca u Ilyaccona; o LUATTUHAPA,
CJIOS ¥ CTYIICHHU. . [IpaxkTnyeckas pabora
MOJISIX TOPU30HTAIBHOTO CJI0S ¥ CTYTIEHI TOPU30HTAILHOU U No 234
BEPTUKAIBHOM MOJIOCHI 7
0 HOPMAaJIbHON U aHOMAaJbHOM IJIIOTHOCTH; O
MOJIENA HOPMAaJbHON 3eMITH; HOPMAaTbHBINA .
OTIpeNIeNATh YcTHBIH onpoc Ha
chepory W aHOMAIMU TEOWAA; MOJICIH
MTOTEHITHAT METOJaMH{ BBIYHCIICHUS TOHUMaHHUEe TEPMUHOB
3. HopmanpHoe moJie 3eMiiu 1 aHOMaJIuu HOpMaJIbHOTO 1oJi 3emin; anomanuu dast u .
[IK-4 YCKOPEHUS CUIIBI | TIOTIPABOK 32 BIMSHUE Jloknazn ¢ mpe3eHTaue
TPaBUTAIIMOHHOTO OIS Byre; BBIUHCICHHWE TONpPAaBKH 32 BIUSHHE
TSOKECTH Ui | penbeda [IpakTrdeckas padora
penbeda; TIPUJIABHEIC BapHaIuu .
HOpMaJIbHOW 3emiin Ne 5.6
TPaBUTAIMOHHOTO  TIOJIS;  W30CTa3us W
AQHOMAJIbHOE I10JIe JIUTOoChepbl 3eMITH.
OaTMCTUYECKU T croco0 W3MEepeHus | BBIOUpATh Crocod ClocOBaMH
a0COJIOTHBIX 3HAYEHWH; MAasTHUKOBBIA W | U3MEPEHUS N
. OTHOCHUTEJIbHBIX YcTHBINM onpoc Ha
. CTPYHHBIN CIOCOOBI OTHOCHUTENBHBIX | aOCOMOTHBIX .
4. VIamepeHne 3HaYeHU YCKOPEHUS CUITbI N N . M3MEpeHuil; MMOHUMAaHNE TEPMUHOB
[1K-4 U3MEPEHUI; MPUHLHUII IEUCTBHUS U | 3HAQUCHMUIL; N
TSKECTH. METOJIMKON U3MEPEHHUS Jlaboparopnas pabota
U3MEpPEHUs] YCKOPEHUS CHJIbl THKECTH Ha | pacCUUTHIBATH
n IPYXKUHHBIM Ne 1,2,3
ITOIBUYKHBIX wiathpopmax; MOTIPAaBKY | TMOMpPABKK DTBEMIA U
i TPaBUMETPOM;
Oreémia u bpayna, a¢dexr kpocc-kamunra. | bpayna
i CTPOUTH YcTHbI onpoc Ha
3ajaud U TAapaMeTphl ChEMKHU; IEpPBHYHAS MpaBUJIaMU 00paboTKH
. N .. rpagyupOBOYHEIE N ITOHUMaHHE TEPMHUHOB
5. 'paBuMeTpudecKas CbEMKa. [K-4 o0paboTka HaOmromeHWH ©  OTUYETHAsS HAONIOJICHUIT W BeJCHHSA
3aBUCUMOCTH npu .. JlabopatopHas paboTa
JIOKYMCHTAITHS OTUETHON TOKYMEHTaluU
TIPOBEJEHUH Ne4




HUCCIICIOBaHUIT;
paccUYHUTHIBATh
TIOTPEIIHOCTh
HU3MEpPEHUH

00 HMCIONB30BAaHUM aHOMAJIBHOTO IONS VIS
3a7a4 KapTHPOBAaHHSA; OLICHKA IapaMeTpoB

TIPOBOAUTDH OLCHKY

METOIMKaMHU NTOCTaHOBKH
U CTI0CO0aMU pemIeHus

YcTHBINM onpoc Ha

6. MHTepnperanus aHoMaIii apaMeTpoB . MIOHHMaH¥e TEPMHHOB.
T1K-4 aHOMAaNbHBIX OOBEKTOB, IIOCTAHOBKA H oOpaTHOU 3a1a49M IS
TPaBUTAIMOHHOTO TOJIS. N AHOMAJTBHBIX JlabopatopHas paboTa
CIIOcOOBI PeIleHUss OOpaTHOHW 3amayd Ui Pa3HBIX MOJEIBHBIX
. 00BEKTOB . Ne5
Pa3HBIX MOJICTIBHBIX CHTYaLlUH CHUTyalui
OTPEeNIeIISITh THIT
IpaBUMETPHUYECKOM OCHOBaMH VYCTHBIN Onpoc Ha
7. HpI/IMeHeHI/Ie rpaBUTAIIUOHHBIX O6"beKTLI TPUMECHCHUA TrpaBUTAIITUOHHBIX o
. armnapaTtypbl JJIst IrpaBUMETPUYCCKON NMNOHUMAHNUE TCPMUHOB
METOAOB IIPH Pa3BCAKE MOJIEC3HBIX [1IK-4 METOAOB IIPU Pa3BCAKE IMOJIC3HLIX aHOMAJINU
N NPOBEACHUS CHEMKH Pa3IUYHbIX JlabopaTopHast paboTa
AaHOMaJIMU U U3YUCHHUU MACCUBOB. 1 U3y4YC€HUU MaCCHUBOB
KOHKPETHBIX 00BEKTOB Ne6
U3MEpEHU




4. KpuTepnu U MIKaJIbI OCHUBAHUS

4.1. YcTHBIH ONpPOC HA NOHUMAHHE TEPMHHOB

IIporieHT mpaBUIbHBIX OTBETOB Jo 60 61-80 81-100

KonnuecTBO O0AJIOB 34 OTBETHI 3 4 6

4.2. Kputepum o1leHKH T0KJIAQJa C MPe3eHTaIuei

banbl XapaKkTepUCTHKHU O0TBETA CTYeHTAa

- CTYJIEHT TIIyOOKO ¥ BCECTOPOHHE YCBOWII MTPOOIIEMYy;

- YBEPEHHO, JIOTUYHO, MOCIICIOBATESILHO U TPAMOTHO €r0 M3JIaracr;

- omMpasch Ha 3HAHUS OCHOBHOW W JIOTIONHHUTEIBHOW JIMTEPATyphl, TECHO
6 MPUBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C MPAKTUIECKON eI TeNbHOCTHIO;

- YMEJI0O 00OCHOBBIBACT ¥ apTyMEHTUPYET BBIBUTaEMbIC UM HJICH;

- IeJIa€T BLIBOMABI K 000OIIEHNS;

- CBOOOIHO BJIaJI€ET MOHITHAMU

- CTYZIEHT TBEPJO YCBOWJ TEMY, TPAMOTHO W IO CYIIECTBY M3JIaraeT ee, OMHpasch
Ha 3HaHUS OCHOBHOM JIUTEPATYPHL;

- HE JIOTYCKAeT CYIIECTBEHHBIX HETOUHOCTEHH;

5 - YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKON NEATEINHHOCTHIO;

- aprYMEHTHPYET HAyYHBIE TIOJIOKCHHST,

- IEJIa€T BLIBOABI K 0000IIEHMS;

- BlIaZIceT CHCTEMOM OCHOBHEIX IMOHATHH

- TeMa pAacKpbITa HEIOCTaTOYHO YETKO M IOJHO, TO €CTh CTYIEHT OCBOMJI
mpobJieMy, MO CYIIECTBY H3JlaraeT ce, ONUpasCh Ha 3HaHUS TOJIBKO OCHOBHOMN
JTUTEPATypPHL;

- JIOIYCKaeT HEeCYILECTBEHHbIE OIINOKH U HETOUHOCTH;

- HCIIBITHIBAET 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUM;

- c1ab0 apryMEHTUPYET HayYHbIE TTOJIOKEHHUS

- 3aTpyaHAETCS B (DOPMYIHPOBaHUH BBIBOAOB U 00OOIICHHUH;

- YACTUYHO BJIAJECET CHCTEMOMN NOHITHIA

- CTYJICHT HE YCBOWJI 3HAYUTEILHOM YaCTU POOJICMBI;

- IOITYCKAET CYIIECTBEHHBIC ONTMOKKM U HETOYHOCTH ITPH PACCMOTPEHUH €¢;
- UCTIBITHIBACT TPYTHOCTH B MPAKTHUECKOM TPUMECHEHHUU 3HAHUM;

- HE MOKET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS,

- He (hOPMYJIUPYET BBIBOJIOB M 000OIICHHIA;

- HE BJIQJICCT MOHATUIHBIM amnapaToM

4.3. TlpakTuyecKkue 3aHITUS

5 ©OamioB — BBICTABISETCS, €CIM CTYIEHT pEIINWI BCE pPEKOMEHJOBaHHBIE Ha
MPaKTUYECKOM 3aHSTUU 3a]]a4H.

4 Ganna — BBICTABISIETCS, €CITU CTYACHT BBHIMOMHUI He MeHee 50% pekoMeHIOBaHHBIX
3aJ1a4.

3 Ganna — cTyaeHT BoImonHUI MeHee 20% peKOMeHIOBaHHBIX 3a/1a4.

4.4. JJabopaTopHbIe padoThI

6 0anIoB — CTYAEHT PElIM BCE PEKOMEH/IOBAHHBIC 3a/1a4M, NPABMIBHO M3JIOXKHI BCE
BapUaHThl UX PELICHUs, apIYMEHTHPOBAB UX, C 005S3aTeIbHONW CCHUIKOM Ha COOTBETCTBYIOILUE
HOPMATHUBBI (€CJIH MO COACPKAHHUIO 3TO HEOOXOAUMO);

5 0GamioB — CTYIEHT pemmi He MeHee 85% peKOMEHJOBAaHHBIX 3aj/lad, MPaBUIBHO
U3JIOKUJ BCE BAapUAHTBl pELIEHUS, APryMEHTHUPOBAaB HUX, C 00sA3aTeNbHON CCHUIKOW Ha
COOTBETCTBYIOIIIE HOPMATHUBBI (€CIIH MO COJEPKAHUIO 3TO HEOOXO0IMMO);



4 Gaya — CTyZIEHT pelni He MeHee 65% peKOMEHIOBAHHBIX 33/1a4, TPABUIBLHO HU3JI0KUIT
BCE BapUaHTbl WX PpEIIEHUs, apryMEHTHUPOBaB MX, C 0O0A3aTENbHOM CCBIIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIH MO COACPHKAHUIO ITO HEOOXOANMO);

3 OGamna — cryneHT BblnosHWI MeHee 50% 3agaHus, W/WIM HEBEPHO yKas3all BApHAHTHI
peleHus.

5. TunoBble KOHTPOJIbHBbIE 32JaHUSA U METOAUYECKHEe MATepHabl, ONpeae/soIme
NMpoueaypbl OIEHWBAHUS 3HAHWI, yMEHMiH, HABBHIKOB M (MJIM) ONbITA JAeSTEJbHOCTH,
XapakTepu3yloummx J3Tanbl (OPMHPOBAHUS KOMIETEHIW B Mpolecce OCBOEHHS
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1. TunoBoe 3a1aHHe HA MTOHUMAHNE TEPMHHOB

Hwuxe nmpuBoasTcs onpeneneHys BaXHEHIIUX TEPMUHOB 110 TaHHOU TEME.
Bri6epute npaBusibHOE onpeesieHue s Kaxa10ro TepMUHa U3 CIIUCKA!
Pu3n4ECKON OCHOBOM I'paBUPA3BEKU SABISACTCA. ..

Jenpeccun xapakTepUs3yrTCs. . .

I'paBUTaLIMOHHBIN METOJ Pa3BEAKN OCHOBBIBAECTCS HA. ..

Ennnuna n3amepeHust yCKOpeHus: B rpaBUMETPUU

[ToBepxXHOCTH MOCTOSHHOTO MOTEHIIMAJIA ONUCHIBAETCS YPABHEHUEM ...
[loTeHuman NpuTsAKEHUs YAOBIETBOPSET YPABHEHMUIO. . .

[Tpsimast 3a1aua rpaBUpPa3BEAKH 3TO...

OOpatHas 3a7a4a TpaBUPa3BEIKU .

. YBennueHue eHTPOOEKHOW CUIIbl Ha MOJIF0CaX BbI3BAHO. .

10 [ToTeHIIMaM CHIIBI TSHKECTH PaBEH. .

11. Bropsle mpou3BOAHBIC TOTEHIIMAA CHIIBI TSHKECTH XapaKTePU3YIOT. ..
12. T'eoung — oro0...

CoNoR~ LN E

a. Jlannaca.

b. Onpedenenue  napamempos  anomanueobpaszyiowux meir NO  UBMEPEHHOMY
pacnpeoeneHuro epasumayuoHHO20 noJisi.
YMeHbuleHue paouyca 3emiu.
Tan.
ompuyamenbHolMU AHOMATUAMU CUTLbL MANCECTU.
oughghepenyuayus 2opHvIX NOPOO NO NIOMHOCU.
3axon ecemupnoco msacomenus M. Hoiomomna.
U(x,y,z) = const.

I. @vluUCeHue NOMEeHYUaNa npUmsINCeHUs U e20 HNPOU3BOOHLIX Om  3A0AHHO20
pacnpeoeneHus Macc.

J. cymma nomeHyuanos HbloOMOHOBCKOU CULbL NPUMSNCEHUSL U YEHMPOOEHCHOU CUTBL.

K. ¢ueypa, obpazyemas noeenpxnocmvio Mmopeli U OKeaHo8 6 HeBO3IMYUWEHHOM
COCMOSIHUU.

|. kpususny yposneil nosepxmocmu nomenyuala 6 pPACCMAMUPUBAEMOU MOUKE 8
NIIOCKOCMU €€ HOPMATIbHO20 Ce4eHUs..

Kmwou:1-f, 2-¢, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-I, 12-k,

STQ D a0

5.2. TunoBble KOHTPOJIbLHBIE 32 IaHUS

1. Bpluucauth W NOCTPOUTH TIpadUK TPaBUTAMOHHON aHOMAJIWU MOJEIBbHOTO
HCTOYHHMKA.

2. OmpenenuTh MO aHOMAJbHOMY IIOJIIO TapaMeTpbl MOJENBHOIO Tejla CHOCOOOM
XapaKTEPHBIX TOYEK.

3. Beruuciaute anomaninu ®aiig u byre no pe3yiapraTaM U3MEPEHHM.



5.3. TunoBble 32124 AJI51 NPAKTHYECKUX 3aHIATHIH
IHpumep 1.Haiitn pemenue ypaBHeHus Jlamaca i BHYTpEeHHEH dYacTH Kpyra paauyca R,

YIOBJICTBOPSIIOILEE KPACBOMY YCIIOBHIO

Au =0,

(111.1)

ul,_r=sin¢p

A B >ToM npumepe 3aznaHa 3agauya Jupuxie, rae npasas 4acTh I'PAaHUYHOI'O YCJIOBHUS

(11.1) f(p) =sin? @ . Pemenue mmercs B kpyre (I <R), 3nauut, BemuceBath permenue

Oynem o dpopmyiie

u(r,@) = C—2°+Z(cn cosng+d_sin n(p)(%j .

n=1

n=1234,....,

Haiinem B oT0il popmyne koapdumuentsr Ay, A, 1 B,

Jljig 3TOro MOJCTaBUM CaMoO PEIIEHUE B JIEBYIO 4acTh I'paHU4HOro yciosus (I11.1) npu
r=R, a mpaBywo uwacts, T. e. dpynxkumo f (@) pasnoxum B psan @ypse mo cumycam u
KOCHHYCaM
U, g =A+ i(AnR” cosng + B R"sinng) = f(p)=sin’ ¢ = %—%cosZgo.(m.Z)

n=1

Temepyr cpaBHUM KOIPPUIMEHTHI TMPUH CHHYCaX M KOCHHYCaX C OJHMHAKOBBIMHU
apryMeHTaMH ¥ [IPU CBOOOIHOM YJICHE B JIEBOW H ITPABOM YaCTsIX MOJyIeHHOTro paBeHcTBa (171.2)

1

=2
n=2=AR=->,= A = 12
2R

B, =0 (mpu VN), T.x. cripaBa Het caraemeix ¢ SINN@,

a TaK)K€ BCE OCTaJIbHBIC =0 (xpome Ay, . IloncraBuM HeHyIEBBIE 144 B pELICHUE
P Y p

U TIOJTyYUM OTBET, T. €. HalJ1eM (YHKIIHIO U(I’, (p)

2
u(r, ) :;+a2r2 C052¢ :;+(— 2;2}2 C052¢ :;—;(I;) cos2¢p. A

IlIpumep 29. Haiitm pemenne ypaBHeHus Jlammaca BHyTpu Kpyra pamuyca R(r <R),

YAOBJICTBOPAIOIICC HA I'paHULIC YCIIOBUIO Heiimana

Au =0,
ou : (7112.1)
—r\r:Rz 2cos ¢ + 3sin 3p.



A B stoMm npumepe 3amaHa 3amada Heidimana, rie mpaBas 4acTh TPAHUYHOTO YCJIOBHS

({12.1) f(p)=2cos@+3sin3p (yxe pasnoxkena B psag Oypbe), KOTOPYIO MOKHO MPEICTaBUTh B

BHJIC IBYX (pyHKITUI
f(p) = 2008+ 3sin3p = {f,(p) = 20053, f, () = 3sin3p} = f,(9) + ,(¢)
U JUISL KaKIOW M3 HUX Haijem pemeHue. [Ipexe yem pemaTh NOCTaBICHHYIO 3a7ady

2r
MIPOBEPHUM BBITIOJIHCHUE YCIIOBUSA f f (¢)d Q= 0
0

Imoj1y4acm

2

2
J' f(p)dep = j(ZCOS(D +3sin3p)de = 2sing
0

0

5”—%003?@ 2"=0-1+1=0,

TaK KaK YCJIOBHE BBITIOJIHEHO, TO JUIsl PEIICHHUS IIOCTAaBICHHOM 3a/ladyd BBIYUCIHM
MIPOU3BOJHYIO OT PEIICHUS

u(r,p)= A, Jri(Aq cosng + B, sinng)r",

n=1

Momyunm % = inr”’l(A1 cosng + B, sinng).

n=1
¥ 3aluIlIeM IPaHUYHbIE YCIOBHS CHavYasa il QyHKIHH fl (¢) = 2C0S Q

%LR = "nR"(A, cosng + B, sinng)= f,(p) =2c0sp  (1129.2)
n=1

Tenepp cpaBHUM KOX(QQHUIMEHTH MPH CHHYCaX W KOCHHYCaX C OJUHAKOBBIMU
apryMEHTaMH B JICBOI U MPaBOM YacTsAX MOJTY4EHHOTO paBeHcTBa (/129.2):

Dn=1
Acosp=2cosp = A =2,

a Bee ocranmshse A, =0 u B, =0, Crnenosarensho, pemenue, coorsercrayromee
GyHKIMH fl (@) =2COS @ , umeer Bun
u,(r,¢)=2rcosg.

3areM 3anuileM I'paHUYHbIE YCIIOBUS CHavaia A QyHKIUU f2 ((0) = 3sin 3p

au

p» |i_r =D _NR"*(A cosng + B sinng) = f,(p) =3sin3p  (1129.3)
n=1

Tenepp cpaBHUM KO3(QGUIMEHTH MpPU CHHycaX M KOCHHYCaxX C OJMHAKOBBIMHU
apryMEHTaMH B JICBOI M MPaBOM YacTsAX MOJTYYEHHOTO paBeHCcTBa (/12.3):



3aaad.

2)n=3
A =0,

_ 3
833R3 ! Zdn;:> B3 zﬁa

a Bce octanbuele B, =0.

CrnenoBatenbHO, pelieHre, COOTBETCTBYIOMIEE HYyHKIIUU f2 (¢) =3sin 3¢ UMeeT BUJI

3

U,(r, @)= %sin 3p.

Takum oOpazom, pelreHne HCXOIHOM 3a1auu OyeT onpeaenaThes GopMynon
r3 .
u(r, @) = u,(r, ) +u,(r,p) = 2rcos o + 2 sin 3p. A

5.4. TemblI 1OKJIA10B

1. ®usuyecKkue 0OCHOBbI TPABHPAa3BeAKH

2. [IpyHumn cynepno3suuuy rpaBUTallMOHHBIX MOJIECH.

3. Yc/10BUS HCNIOIb30BAHUS MPSAMOI 32/1a4M TPaBHPa3BeIKH.

4. YcnoBusi MCTIOJIL30BAHUSI 00PATHOI 32/1a4i TPaBUPA3BENKH.

5. Iloaxoaw! pemieHust 00PaTHOM 3aJa4U I'PABUPA3BEIKH.

6. HopmanbHoe rpaBUTaliMOHHOE 1OJI€ 3eMIIH.

7. OCHOBHOE pa3Inyue MOTEHIMAIA CHIIbI TSYKECTH U MOTEHIIMaja PUTSKEHUS.

8. IIpubops! 1t U3MEPEHUS BTOPBIX IPOU3BOAHBIX MOTEHIIMANIA CUIIbI TSHKECTH.

9. BepTukanbHbIi U TOPU30HTAIBHBIN I'PaIuE€HThI CUIIBI TSDKECTH.

10. AHOMaNK CUJIBI TSKECTH.

11. Tommorpaduueckas monpaska.

12. OCHOBBI TPaBUTAIMOHHOTO KapOTaXxa.

13. OcHOBHbIE OIpaHUYEHHS CKBRXKMHHOIN IpaBUMETPUU

14. YcTpoiicTBO CKBaXXMHHOTO IPaBUMETpA.

15. PerucTpanusi CHrHAJIOB B YCJIOBHUSIX IOMeX NIPH I'PaBUMETPHUYECKOH CheMKe.
16. IlonpaBka JTBeA.

17. TexHoJiorusi rpaBUMETPHYECKON ChEeMKH.

18. OCHOBHBIE KPUTEPUH KaueCTBA TPABUMETPUUECKON CHEMKH.

19. I'paBuTaniioHHas pa3Be/ika PU PEUIEHUH HHKEHEPHO-TEOJIOTHYECKUX 3a/1a4.

20. OcHOBHBIE NPEAIOCHUIKM IPUMEHEHHNS TPaBUPA3BEIKHN ISl PEIIEHUS I€0JIOTNYECKUX

5.5. Bonpocsl k 3auerty

®u3nuecKue OCHOBBI I'PaBUPA3BEIKH.

DJleMEeHTapHbIE HOCUTEIN MACChl B Pa3HBIX CUCTEMax KOOpIWHAT.
JluneitHast, MOBEPXHOCTHAS U O0BEMHASI IIOTHOCTD.

[[moTHOCTE MMHEPAJIOB ¥ TOPHBIX TIOPOI.

3aKOH TATOTEHHUS JIJISl TOUEYHBIX MacCC.

KoMImoHeHTHI pUTSHKEHHST IMHEWHBIX, TNIOCKUX U 00BEMHBIX Macc.
[ToTeHuman rpaBUTalIMOHHOTO TOJIA.

®u3ndecKuil CMBICT TOTSHITUAIA MPUTSHKEHUS U €70 BTOPBIX MTPOU3BOHBIX.
OCHOBHBIE CBOICTBA NOTEHIMAA PUTSKEHUS.

10 Jlorapudmudeckuii TOTEHIHAI TPUTSKEHUSI.

11. Teopema I'aycca.

©CooNDOTRWN P



12. VYpasuenwus Jlannaca u Ilyaccona.

13. BuyTpeHHee U BHENIHEE IOJI€ MPUTSHKEHUS OAHOPOIHOTO TOPU30HTAIBHOTO CIIOS,
OrpaHMYCHHOTO TPaHUIIaMU Ha riryouHe h u H.

14. BuyTpeHHee u BHEIIHEE I'PaBUTAIMOHHOE MOJI€ ISl OAHOPOJHOTO LIapa.

15. Bueminee rpaBUTallMOHHOE 10JI€ TOPU3OHTAIBHOTO OAHOPOJHOTO LIUIUHIpA.

16. HopmanpHoe 1oJie yCKOPEHUS CHIIbI TSXKECTH 3EMITH.

17. PedepeHI-21IUIICONA, TEOHU]T K aHOMAJIHH T'€ON/Ia.

5.6. Bonipochl K 3K3aMeHy
Penykuusa bpynca.
[TonpaBka 3a BeIcOTy 1 aHOManuu Dasi.
N3ocTaTnueckas KoMIeHcanus peiabeda moBepXHOCTH 3eMIIH.
[TonmpaBka 3a MpOMEXYTOUYHBIN clI0i U penbed, anHomanuu byre.
Bamnmuctrueckuii crnocod n3MepeHus: yCKOpeHUs CUJIbI TSHKECTH.
MasTHUKOBBIH CHOCOO OTHOCHTENBHBIX HM3MEPEHUN YCKOPEHUS CHIIBI TSAXKECTH.
MuHUMaNIbHBIN MasTHUK.

7. Ilpununun pab®oThl, CcXema YCTpOHCTBA U  ONpENCNICHWE LEHbl JIeJICHUS
acCTa3upPOBAHHOTO MPYKUHHOT'O TPaBUMETPA.

8. H3mepeHus B qBUMXKEHHH, OMpaBku DTBEMA U bpoyHa.

9. T'paBUTALMOHHBIN KapOTaXK.

10. IIpeumymiecTBO rpaBUTALMOHHOTO KApOTaXKa mepes IPYTrHMH.

11. IlpuHuunuanpHas cxema yCTpOMCTBAa CKBaXKUHHOTO TPaBUMETPA.

12. OcHoBHBIE TpeOOBaHUA, TMPEABABISAEMbIE K MapaMeTpaM H3MEPEeHUN Mpu
IrPaBUTALOHHOM KapOTaxe.

13. OcHOBHBIE IPUHIIMIIBI U3MEPEHUS CUIIBI TSDKECTHU B ABHIKEHUU

14. Tloasec Kapmana u ero gyHKIUU pU HAOOPTHOM CHEMKE.

15. OcHoOBHBIE KPUTEPUU KaYECTBA IPABUMETPUUECKON CHEMKH.

16. I'paBuTanmoHHas pa3BeKa MPHU PEIICHUH I'C€OJIOTHYESCKHX 3a1ad.

17. OcHoBHBIE MPEANIOCHUTKY IPUMEHEHUS TPABUPA3BEIIKH JIJIS1 PELICHHS T€0JIOTUYECKUX
3azad.

ocoukrwhE



TEXHOJIOTHYECKASA KAPTA JUCHUITJIMHDBI

OCHOBHAS OBPA30OBATEJIBHAS ITPOTPAMMA
05.03.01 I'eoJiorusi, HanpaBjaeHHOCTH (Mpoduib) I'eopusuka
(xon, HampaBJIeHUE, IPOIIIH)

TEXHOJIOI'MYECKASA KAPTA

Iugp aucuummmss o PYIT | B1.B.OJL.11

Hucnunnuna | I'paBupasBenka

Kypc |3 |cemectp [5

Kadenpa | TOPHOTO0 J1eJ1a, HAYK 0 3eMJie H MPHPOA000yCTPOiicTBa

@®.11.0. npenojaBaTens, 3BaHUE, JOHDKHOCTD | PaeBckmii A.B., KaHA.Teo0J1.-MHHEPAJI.HAYK, JOIEHT
Kadeapbl TOPHOTO J1eJ1a, HAYK 0 3eMJie M MPUPOI000YCTPOiicTBA

DOII. TPYAOEMKOCTbuyyc/35T | 180/5 | Koin-Bo cemecTpoB | 2| dopma KOHTPOJIS | 3aver

UK ouerex. cov. [82/16  [MTP/CMoguusren. con. [L6/16  TBogunsren. cow. 82/ | CPC aguure. con. | 64/40

Komnerenunu ogyuaiomerocsi, jopMupyemMble B pe3yibTaTe 0CBOEHUS TUCIHMIIUHBI:
® TOTOBHOCTHIO NPUMEHATh Ha NpaKTHKe O0a30oBble 0OIIENPOPECCHOHANBHBIE 3HAHHA W HAaBBIKH
TIOJICBBIX TI'€COJIOTMYCCKHX, FCO(I)I/BI/I‘ICCKI/IX, TCOXUMHNUYCCKUX, THAPOIrCOJIOrNYCCKUX, He(bTCFaSOBI)IX )41
9KOJIOTO-TEOJOTHYECKHX pPAabOT MpH pEmIeHUH TPOM3BOACTBEHHBIX 3a1ad (B COOTBETCTBHH C
HANpaBJIeHHOCTHIO (poduiiem) nporpammel Oakagaspuara) (ITK-4).

Kon ¢popmupyemoii KonuuyectBo MaxcumaJjibHOe Cpox
Coaepixanue 3a1anus .
KOMIeTEeHINHU MepONpUATHI | KOJIMYeCTBO 0AJJI0B | IPel0CTABJICHHSA

Beoonwrit o110k

He npenycmorpen | | | |

Ocnoenoit 610K

'Y CTHBIN OIPOC HA TOHUMAaHUE B Teuenue
TK-4 P 3 18
TCPMUHOB ceMecTpa
. B Teuenue
I1K-4 Jloxman ¢ mpe3eHTanuei 2 12
ceMecTpa
B Teuenue
[IK-4 IpakTrdyeckas padora 6 30
cemecTpa
Bcero: 60
1 Bompoc - 20
[K-4 3auer P ITo pacnucanuto
2 Borpoc - 20
Bcero: 40
Hroro: 100
Jlononnumenovhulit 610K
IK-4 ‘ IToaroroBka OmOpHOro KOHCIIEKTa 10 ITo cornmacoBanuto
Bcero 6a/1710B 110 A0NOJTHATEILHOMY GJI0KY 10 C IpenojaBaTenem

[Ikana ouieHnBaHMs B paMKax OaymbHO-periTuHroBoi cuctemsl MAI'Y: «2» - 60 6amioB
u MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamos.
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TEXHOJIOTHYECKASA KAPTA JUCHUITJIMHDBI

OCHOBHAS OBPA30OBATEJIBHAS ITPOTPAMMA
05.03.01 I'eoJiorusi, HanpaBjaeHHOCTH (Mpoduib) I'eopusuka
(xon, HampaBJIeHUE, IPOIIIH)

TEXHOJIOI'MYECKASA KAPTA
udp aucuummas o PYI | B1.B.O/.11
Hucnunnuna | I'paBupasBenka
Kypc |3 [cemectp [6
Kadenpa | I'opHoro xena, Hayk 0 3emJie H MPUPOI000YCTPOIiCTBA
@®.11.0. npenojaBaTens, 3BaHUE, JOHDKHOCTD | PaeBckmii A.B., kKaHA.reoj.-MaHepaJI.HAyK, JOIEHT
Kadeapbl rOPHOrO Aesa, HayK 0 3eMJle M MPUPOI000YCTPOICTBA
DI TPYI0EMKOCTbyyeser | 180/5 | Kos-Bo cemectpoB | 2| dopma kouTpous | Dx3amen
HK06m./TeK. ceM. |32/16 [rIP/CMOGmA/TeKA CeM. |16/' |']-IBO6HL/T6KA ceM. 2/32 | CPC 001 /TeK. ceM. | 64/24

® TOTOBHOCTBIO MPUMEHATH Ha MPAKTHKE 0a30Bbie 00HIePOdecCHOHAbHBIC 3HAHHUS ¥ HABBIKH
MOJICBBIX ~ TCOJIOTHYECKUX,  TIeOPU3NYECKHX,  TCOXUMHYECKHX,  THIAPOTreOJOTHYECKUX,
HE()TEra30BBIX U IKOJIOTO-TEOJIOTHYSCKUX PabOT MPH PEIICHUW MPOU3BOJCTBEHHBIX 3aaad (B
COOTBETCTBHUH C HAIPaBJIEHHOCTHIO (poduieM) nporpammel Oakazaspuara) (ITK-4).

Kon ¢popmupyemoii KoanuecrBo MaxkcumaJjibHOe Cpok
Copepxanue 3a1aHus .
KOMIIeTEHIIUH MEpONpUATHI | KOJIMYeCTBO 0AJJIOB | IPeOCTABJICHHSA
Beoonuwtii 6nox
He npexycMoTpen | | | |
OcHognoit 610k

[K-4 Y CTHBIN OIPOC HAa IOHUMAaHUE 4 24 B teuenue
TEPMHUHOB cemecTpa
B Teuenue
IK-4 JTabopaTtopHast pabota 6 36
cemecTpa
Bcero: 60
1 Bompoc - 20
I1K-4 DK3aMeH ITo pacnucanuro
2 Bormpoc - 20
Bcero: 40
HToro: 100
Jlononnumenvhulil 610K
T1K-4 ‘ [oxroToBka omMoOpHOTO KOHCIIEKTA 10 ITo
B 6 6 10 COTJIaCOBAHUIO C
cero 0aJ1J10B MO JONOJTHUTEILHOMY GJIOKY HpernoaBaTenem

[Ikana orieHUBaHuUs B paMKax OamibHO-peHTHHroBOM cructemMbl MAI'Y: «2» - 60 6annos
u MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamnos.
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