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dopma oOyueHus: 3a09Has



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

q)OpMI/IpOBaHI/IC CUCTEMHOI'O HAYYHOI'O THUAPOIr€OJIOTUYECKOro MHPOBO33PEHUC B obOnactu
KOJIMYECTBEHHOU OLECHKHA 3aKOHOMepHOCTeﬁ JOBMJKEHHUA TIOJ3€MHBIX BOJ IIOA BJIIMAHUEM
€CTCCTBCHHBIX U NUCKYCCTBEHHbIX CpaKTOPOB.

3anauv N3yyeHus TUCIUILIMHBL:

JaTh CTyJEHTaM TeOPETUYECKUE OCHOBBI (DUIIbTPAIMHU MTOJI3EMHBIX BOJI; HEOOXOAUMBIE 3HAHHS O
METO/aX M CIIOCO0aX KOJIMYECTBEHHOTO aHaJIN3a Pa3IMuHbIX (pOopM JBMKEHUS BOIBI B TUTOChEpE;
00yUYMTh MPABUIBHOMY MPUMEHEHUIO0 TEOPUU TUAPOTeOAUMHAMUKE /17151 OLIEHKHU 3aMacoB MOA3EMHBIX
BO/I.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

Hucnumimna «IuHaMuka noa3eMHbIX Boj» oTHocuTcs K yactu OIl, hopmupyemoii yuacTHUKaMu
oOpa3oBaTe/IbHbIX OTHOILEHUH. M3yuyeHune Kypca TpeOyeT MPOYHbIX 3HAaHUI MaTeMaTuKy, (PU3UKH,
T'UAPABIMKY, OCHOB THAPOre0sIoruu. «/luHamuka noa3eMHbIX BOA» YUTaeTcs B 6 U 7 ceMecTpax.
Komnereniuu ody4varomerocsi, hopmupyemble B peyJibrate ocBoenust aucuurumasl: [1K-1, ITK-4.

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI
OO0mas TpyJoeMKOCTb JTUCIMIUTMHBI (MOYJIsA) COCTaBJsAeT 7 3aueTHHIX(bie) equHuUIl(bl), 252
YacoB.

Bugp! 3anaTUI Cemectp 7 Cemectp 8 Bcero yacos
O61ast Tpy10eMKOCTb 252
AyauropHsle 12 18 30
3aHATHSA, B T.U.
Jlexmmonnsle (JIK) 6 8 14
[IpakTueckue 0 0 0
(cemunapckue) (I13,
C3)

Jlabopatopusie (JIP) 6 10 16
CamocrosiTenpHas 60 126 186
paboTa CTyIeHTOB

(CPC)
dopma 3auer DK3aMeH 36

MIPOMEKYTOYHON




aTTecranuvu B

ceMecTpe

KypcoBas padora
(KypcOBOI1 ITPOEKT)

(KP, KII)

KP

2. [IepedyeHb IIAHHPYEMBIX Pe3yJIbTaTOB 00yUYEeHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMBIMH Pe3yJbTaTaMH 0CBOEHNsI 00pa30BaTeJbLHON MPOTrpPaMMbl

[Tnanupyemble pe3yJibTaThl OCBOCHHUsI 00pa30BATEILHON

[Inanupyemsle pe3ynbTaThl

MPOrpamMmmbl 00yuYeHHUs 1O TUCLIUILIUHE
Kog u Wuavkatopsl JOCTUKEHUS JlecKpUnTOpkl: 3HAHUS, YMEHUSI,
HAaMMCHOBAHUC KOMIIETECHIIUU, (I)OpMI/IpyeMblﬁ B HAaBBIKU 1N (I/IJII/I) OIIBIT ACATCIIBHOCTHU
KOMIIETEHIIN paMKax JUCHUTLIMHBI
IIK-1 TIK-1.1. 3HaeT TEXHOJIOTUI0 | 3HATE: TUIPOre0JIOrM4YeCcKue,

IMPOU3BOACTBA I'€OJIOrOpPa3BEA0OYHBIX

paboT, MeTojabl  TMOJNIyYeHUs |
aHajaM3a THIPOTeOJIOTHYECKOM
nH(pOpMaLU

[IK-1.2. VYmeer mnnaHupoBaTh |
TIPOBO/IUTD HEOOXOIMMBbIE
nabopaTOpHbIE HCCIIEJOBAHMS,
TI0JIEBBIE 9KCHePUMEHTBI,
oOpabaTbiBaTh, B TOM YHCJIEe C
WICITOJIb30BAHUEM TIPUKJIaTHBIX
TIPOTPAMMHBIX MTPOIYKTOB,

VHTEPIPETUPOBATh PE3YJIbTATHl U
JeJ1aTh COOTBETCTBYIOIME BBIBObI

IIK-1.3. Biazmeer cmnocoOHOCTBHIO
HCITIOJIb30BAaTh (puzuko-
MaTeMaTUYeCKWil  ammapaTr s

pelieHusl pacyeTHO-aHAIMTHYECKHUX
3aa4, BO3HUKAIIUX B  XOJe
poeCCHOHATBHON IeITeTbHOCTH

(pusnueckue u rugpoIMHAMUYECKUE
OCHOBBI JIBUKEHUSI TTOJ3EMHBIX BO/I;
TIPUHLIMAIIBL CXeMaTu3alun
TUAPOreoJOrHYeCKUX yCJIOBUN;
MaTeMaTUYeCKUe OCHOBBI M3yYeHMS
IpoLECCOB (PUIIBTPALIUM ITOJ3EMHBIX
BOJ; TUAPOJVUHAMUYECKHE
UCCJIEIOBaHUS
MJIOCKOTAPAJIJICNIbHOM, TITAHOBOU U
IUIOCKO-BEPTUKAJIbHOM (PUIIBTPALINY;
T'UAPOAMHAMUYECKHE UCCIIEJOBAaHUS
BOJIONIPUTOKA K CKBa)XMHAM

Vmers: HCKATh, U3BJIEKATD,
CHCTEMATH3UPOBATh, AHAJTU3UPOBATh
u

OoTOMpaTh HEOOXOIMMYIO U1
TUAPOAMHAMUYECKHX pacuéToB
uH(pOpMaIHIo, OpraHM30BBIBATb,
npeoOpa3oBbIBATh, COXPAHSTh €E;
CXEMaTU3UPOBATh
TU/IPOTe0JIOTMIEeCKUE YCJIOBUS;
JeJIaTh THAPOIMHAMHUYECKHUE
pacueThl BOJ03a00pPOB W JIPYrHX
WHKEHEPHBIX COOPYKEHHIA;
OTIpeNesIATh  TUJIPOTreOJIOrnIecKue
napamMeTpbl MO0 JAHHBIM OIBITHO-
(bunbTpaITMOHHBIX padot u
PEKUMHBIX HAOJTIOICHUH




Bnagetn: HaBbIKAMU

KOJIMYECTBEHHOT O aHayM3a
TUIPOJAUHAMUYECKUXXAPAKTEPUCTUK
reopuIbTpaIMOHHBIX MMOTOKOB;

HaBBIKAMU B BBIIIOJHEHUU OLIEHOK
IIPU pelIeHUH MPAKTUUYECKUX 33/1aY;
00paOOTKY MOJyYeHHBIX B ITPOLIECcCe
MIPOBE/ICHUS MOJIEBBIX u
9KCIIEPUMEHTAIIBHBIX padot
MaTEPUAJIOB C COCTABJIEHUEM OTYETA
O TMpOBEJEHHBIM paboTaM U
rpapuuecKuX MpUIOKEHUAX

[1K-4 [IK-4.1. 3Haer  HOpMaTUBHbIE | 3HATh:IMAPOJAVMHAMUYECKUE PACUYEThI
JOKYMEHTHI, CTaHAAPTHI, | BOJI03a0OPOB U IPYTUX UHKEHEPHBIX
JEHCTBYIOIINE WHCTPYKIIMHU, | COOPYKEHUM; ornpejesieHue
METOJIMKM  MPOEKTUPOBAHUSI B | rMAPOreosIornyecKuxnapamMmeTpoBIio
reoJIoropa3BejOYHON OTpaciu JAAHHBIM  OIBITHO-(PUJIBTPALIMOHHBIX
I[MK-4.2. VYmeer pa3pabareiBaTh | padoT
TUIIOBbIE MPOEKTHbIE,

TEXHOJIOTHUECKUE U padouune YMeTh: MIaHUPOBATh U BBIOJHSATH
JOKYMEHTbl C  HUCHOJb30BAaHUEM | aHAJTUTUYECKHE, WMUTALIMOHHBIE U
KOMITBIOTEPHOTO ~ MPOEKTUPOBAHUS | SKCNIEPUMEHTAJIbHbIE UCCIIeIOBAHUS,
TEXHOJIOTMUECKUX MPOLIECCOB KPUTHYECKU OLIEHUBATh PE3YJIbTaThl
[1K-4.3. Bnageer ”HHOBAlIMOHHBIMUM | UCCJIEIOBAHUN U JI€/IaTh BBIBOJIBI;
METOAaMU JIsI  pelleHusl 3ajJad | aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh
MPOSKTUPOBAHKS TEXHOJOTHMUECKUX | U UHTEPIPETUPOBAThH
Y MIPOU3BOJICTBEHHBIX MTPOIIECCOB TUPOreoIOrMYECKYI0 HH(pOpMALIUIO
reoJIoropa3BeJOuHON OTPACIN Uil KOJMYECTBEHHON  OLIEHKU

3aracoB MOJ3eMHBIX BOJL
Bnaners: CIIOCOOHOCTBIO

MIPOTHO3UPOBATD
TUAPOreoIOTMYECKUe TMPOLECCh U
OLICHUBATb TOYHOCTb u
JAOCTOBEPHOCTh MIPOTHO30B;
CHOCOOHOCTBIO OIIEHUBATh TOUHOCTh
U JOCTOBEPHOCTb  BBIIIOJHEHHBIX
TUIPOreOAMHAMUYECKHUX ITPOrHO30B
3. Conep:xkanne qUCHUNLIAHBI
3.1. Pa3geqnl U COUILINHBI H BUABI 3 aHATHH
3.1 CTpykTypa JHCOMIIHHBI JUIA 3209HOH (DOPMBI 00yUeHH A

Mopyns | Homep [HaummeHnosanue Tewms! pazgena Bcero | Aymutopnsl | C
pasgena pasgena 4acoB € 3aHATUS P

[T 1€




IT | J
3 1|P
(C
3)
1.1 I'uppomunamuy | TeopeTdeckre OCHOBBI 21 0O |0 |20
€CKUE OCHOBBI U3yUYeHUs
reopubTpaIu 3aKOHOMEPHOCTE!
u JBVKEHUS TOA3EMHbIX
BoJ ['eopmnbrpanivonHas
CpeZia U OCHOBHBIE
YpaBHEHHUSI €€ COCTOSIHUS.
Pusnueckre OCHOBHI
u3y4deHus puibTpanu
MIOJ3EMHBIX BOJL
2.1 [TpuHUMDBL [ToTok no3eMHbIX BOJ, 19 0 [2 [16
TUMU3ALIY U €ro 3JeMeHThI. THurbl
cxeMaTHu3aluu [IOTOKOB B ILJIAaHE U
TUPOreoorny paspese. [ paHnuHbIE
€CKHUX yCJIOBUI YCJIOBUS.
['uaponuHamuyeckas
ceTKa I0TOKa, ee
cBoricTBa. O6sacTb
unpTpanyy, pacyetHas
cxema.
3.1 Maremaruueck OcHoBHbIE 16 0 [0 (14
1€ OCHOBBI nuddepeHImaibHbIe
U3y4YeHUsI ypaBHEHHUSI
MPOLIECCOB reounbTparmu. BeiBog
(punbTparmu I depeHaIbHBIX
MOJI3EMHBIX | ypaBHEHUH CTallMOHAPHOMN
BOJI (punpTpanu. Beison
g depeHIaTbHbIX
YpaBHEHUI
HECTAlMIOHAPHOU yNpyroi
(punbTparym.
4.1 I'maponunamuu | IlnockomapaienbHast 16 0 [4 (10
ecKue (punbTpanys B HamopHOM,
uccieoBaHus | Oe3HANOpPHOM MOTOKAaXx.
IJIOCKO- Turbl pacyeTHbIX CXeM U
NapasuleIbHOMU, 0COOEHHOCTU
m1aHoBo v 1 | ¢unbtparmu. [ToToku B
OCKO- OJHOPOJHBIX U
BEPTUKAJILHOW | HEOJHOPOAHBIX IJIACTaX.
puipTpanyn WNupunsrparionssie
MOTOKH.
5.1 ['iapoauHammny BeiBog popmysbl 11 30 0 |4 |24




ecKue paauaibHOrO MOTOKA K
UCCJIeIOBaHUS cKkBaxkuHe. Pacuer
BOJIOTIPUTOKA K CKBaKMH B IUIACTaX C
CKBaKMHaM Pa3IUYHBIMU
TPAaHUYHBIMH YCIIOBUSIMH.
OCHOBHBIE IPUHIUIIBI
pacuera
B3aMMO/IEHCTBYIOIINX
CKBaKMH.
6 6.1 OcHoBBI ['uaporeosnoruueckue 22 2 10 [0 [20
YHUCJICHHOTO pacueTsl ¢
MOJIEIMPOBAaHU UCIIOJIb30BAaHUEM
s mpoueccoB | mporpammbl ANSDIMAT.
unpTpayn I'maponuHamuueckue
pacyeThl BOJI03a00PHBIX
CKBaKMH.
7 7.1 Wzyuenue OcobeHHocTn 26 2 {0 [2 |22
TUAPOIMHAMUK (punpTparyiu Bosibl U3
Y TIOTOKOB B BOJIOX PAHWJIMLL U
30HE BJIUSIHUSA kaHasoB. PubTpanus
WH)KEHEPHBIX o[, IJIOTUHOM.
COOPYKEHUN OcobeHHOCTH
(punbTparu Ha MaccuBax
OpOILLEHHUS.
8 8.1 Onpenenenuer | I'padoanammtuueckue 30 2 {0 [4 |24
UAPOTre0JIoruye | MeTo.bl OrpeaesieH s
CKHUX napameTpoB. CriocoOsl
MapaMeTpoB MO | BPEMEHHOTO, IUIOIIAAHOTO
JAHHBIM OIBITH | ¥ KOMOMHUPOBAHHOTO
0-pUIIbTPAITHO MPOCJIe)KMBAHUS.
HHBIX padoT Onpenenenue
TUJPOreoJOrMuecKuX
napaMeTpoOB IO TaHHBIM O
BOCCTaHOBJICHUH YPOBHS
Y BBIITYCKOB M3 CKBaXUH,
HAJIMBOB B IIyP(Bl.
Utoro 180 |14 10 |16 (150
3.2. Conepxkanue pa3jesioB JUCHUILUINHBI
3.2.1. JIekiuoHHBIE 3aHATHSA, COJIePKaHNE H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B yacax)
1 1.1 Teopetnuecku [TonsTue punbrpanmu. Ipuxynme 1




€ OCHOBBI CWJIbI IIPY JIBUKEHUH KUJIKOCTH B
W3YUYEHUS 3aKO (punbTpanionHoit cpene. JIMHeWHbIN
HOMEPHOCTEN 3aKkoH punbTpauuu. Koapduuument
JOBUKEHUS punprpatyu. Koagdurment
MO/A3EMHBIX nponunaeMoctu. Ipesens
BOJ IIPUMEHMMOCTH 3aKOHa [lapcu.
Henuneiinblii 3aK0H (PUIbTpALIUK.
WctuHHas u GUKTUBHAS CKOPOCTh
(punbTparmu
2.1 ITorok I'maponuHamMuyeckue XxapakTepuCTUKU
HOA3EMHBIX noToka. OCOOEHHOCTH HAIIOPHBIX
BOJI, €T0 noToKOB. OcOOEHHOCTH OE3HATTOPHBIX
3JIEMEHTBI. MOTOKOB. THUIIBI IOTOKOB B IIAHE U
Turnbl NOTOKOB pazpese. CxemaTuzanus
B IUIaHE U TUIPOTre€0JIOTMYECKUX YCIOBUI U
paspese MIOCTPOEHHUE PACYETHBIX CXEM
2.1 I'pannunble I'paHnyHbIe ¥ HAYAJILHBIE YCIIOBUS.
ycII0BUSA OcCHOBHBIE IPUHLUITBI TUITU3ALUN
I'PaHUYHBIX YCJIOBUil, MAaTEMAaTUUYECKHE
3aKOHBI. BEIOOp pacueTHOM cxembl 1
pacueTHbIX napameTpoB. CxemaTuzauus
I'PaHUYHBIX YCIOBUIA
3.1 OcHoBHble 11} | OCHOBHBIE MPEANOCHUIKM MPU BBIBOAAX
(pepen1anbHLI g depeHaIbHbIX YpaBHEHU
€ ypaBHEeHUs unbTpany noa3eMHsIX BoJ. BeiBog
reoubTpaLu ypaBHEHMs HEPa3pbIBHOCTU MOTOKA.
u VYciioBUsI OTHO3HAYHOCTH PELIeHUs
JuddepeHIaTbHbIX YPaBHEHUI —
BHYTpPEHHE CTpOeHHe 00J1acTh
(pripTpany. HayaIbHBIE U TPAHUYHBIE
YCJIOBHS
3.1 BriBon nudppe CrauuonapHas puibTpanys.
peHimanbHbiX | Hecranmonapuas pwibrpanuys. MeTtosl
ypaBHEHUI peleHus 3aaad MIaHOBOR
CTaIIMOHAPHOMN CTalMoHapHOU (pribTpanui. BeiBoa
(pmipTpanmy. g pepeHaIBbHbIX YPaBHEHUN
BuiBog mudpcpe | crammonapHoit punbTpary. MeToast
PEHLIMAJIBHBIX peleHus 3aaad MIaHOBOR
ypaBHEHUI HeC | HecTaroHapHoOu (uibTparmu. BeiBog
TallMOHAPHOW g pepeHaIBbHbIX YPaBHEHUN
yIpyrou HECTAIIMOHAPHOM YIIPYro# (PriIbTpalyn
puipTpanyn
4.1 [Mnockomapann | ['uaponuHamuyecKue OCOOEHHOCTH U
eJIbHast BU/Ibl IOTOKOB I10 YCJIOBUAM

(puipTpanys B
HaropHOM,

Boj00OMeHa. [InockonapaenbHas
(unbTpanysa B HAMOPHOM,




0e3HanoOpPHOM
Y CJIOUCTBIX

6C3HaH0pHOM U CJIOUCTHIX IIOTOKAax.

MOTOKaX
4.1 Tursl Buibl IOTOKOB 110 U3MEHUMBOCTH
pacyeTHBIX CBOUCTB (QUJIbTPAITMOHHOMN CPEJIbI.
CXEM U OnpepneneHyie TUIMOB CTPOEHUS
0COOEHHOCTH (pubTparnoHHOM cpeibl Ipu
(punbTparyu. CXeMaTu3aluu (PUIbTPALIMOHHOM
ITotoku B HEOAHOPOAHOCTH Tu1acta. OCHOBHbIE
OJHOPOJHBIX U 3aKOHOMEPHOCTHU JAIBUKEHUS BObI B
HEOJJHOPOAHBIX AQHU3OTPOITHBIX U HEOJHOPOIHBIX
IU1acTax nopojax
5.1 BeiBos OcobeHHOCTH paIMaIbHOM
popmyiiel gt punbrpatmu. duddepenunansHoe
paanuagbHOro yYpaBHEHHE PaJuaIbHON (PUIIbTPALIUY.
MOTOKA K Bononpurok k coBepiiieHHbIM
CKBaXKMHE CKBaXMHaM. OCHOBHbIE YPABHEHUS
pasuanbHOM CTALIMOHAPHON
(punbTpanuK 4J11 OJMHOYHBIX CKBaKUH
B HAIIOPHOM M O€3HATIOPHOM IMOTOKAX.
HecranmonapHas 1 KBa3ucTauuoHapHas
panuaiibHas pUIbTpalus, ee
JIUArHOCTUYECKHE OCOOEHHOCTU
5.1 Pacuer [TpuHIMIT 3epKaTBHBIX OTOOPAKEHUH.
CKBaXVH B BeiBon1 ypaBHeHU# (pUIbTpALIAK 7151
IU1acTax ¢ MOJIyOTPAHNYEHHBIX TIACTOB C
Pa3IUYHBIMU rpaHuiiei mepBoro poaa. BeiBon
I'PAaHUYHBIMU ypaBHEHU (pUIIbTpALK )15
YCJIOBUSIMU MOJyOTPAHUYEHHBIX TUIACTOB C
rpaHuIell BTOPOro poaa
6.1 ['upporeonorn BoponpuTok K ckBakruHam B
YecKHe MHOTOILIACTOBBIX CUCTEMAX.
pacyeTsl ¢ ucn OcoOeHHOCTH MPOCTPAHCTBEHHOMN
OJI30BAHUEM 0CECMMMETPUYHON (PUIIbTpALIK B
PO PaMMbl MHOTOIUTACTOBBIX CUCTEMAaX.
ANSDIMAT I'maporeosornyeckue pacyeTsl ¢
UCIIOJIb30BAaHUEM MPOrPAMMBI
ANSDIMAT
6.1 I'upponrHammy ITocTranoBKa 3aa4u UCCIIEAOBAHUIA.
€CKHUE pacyeThl OrneHKa BIMSIHUS BOJOOTOOPA Ha
BOJI03a00PHBIX peuHoii ctok. [ToHsTue o 3agaue
CKBaXHH onTuMaTi3anuu. Pacuer Bogo3abopHbIX

CKBAXMWH B OI'PAaHUYCHHBIX IJIaCTaXx.
Pacuer BOII0336OPHLIX CKBa’XuUH B
CJIOMUCTBIX ILJIaCTax




7.1 Ocob6ennoctu | IlonsATHE O rTUAPOJMHAMUKE TOTOKOB B
dunbTpanum 30HE BJIMSTHUSI UH)KEHEPHBIX
BO/JIbI U3 coopyskeHuil. PUIbTPALMOHHBIE TIOTEPU
BOJIOXPAHWIMI | W3 BOJOXPAHUJIMIIL: OOIINE CBEICHHUS,
Y KaHAJIOB MOCTOSIHHBbIE (PUITbTPAIIIOHHBIE TTOTEPH,
BpeMeHHbIe (PUITbTPAIIIOHHBIE TOTEPU
7.1 PunbTpanus OUIBTPAIIMOHHBIA MOTOK MOJ,

MO/ TUIOTUHOM. | OCHOBAaHHWE U B 00XOJ IUIeY IUIOTUHBI.
OcobeHHocT! [Toanop rpyHTOBBIX BOJI: OOIIHE
unpTpariun | cBeleHUs, CTAIIMOHAPHBIN MOATIOP NIPU
Ha MacCUBaX |TOPU3OHTAJILHOM 3aJIeraHuy BOJOYIOPA,

OpOIIEHUS MOATOP B MEXYPEYHOM MACCUBE MPH
TOPU30HTAJILHOM BOJOYIIOPE,
CTAIMOHAPHBIN TIOATIOP B YCIOBUSAX
JIBYXCJIOWHOW BOJIOHOCHOM TOJIIIH, TIPU
TOPU30HTAJILHOM BOZIOYIOpE
8.1 I'pacpoananuru OO01mmas rugpoIMHAMUYECKast

YecKHe METObl XapaKTePUCTUKA OIBITHO-
orpeeseHusI (punbTpanmonHsix padot. Tunuzanus
napamMeTpoB. ycioBwuid orpodoBanusi. OTKauKu u3

Crioco0sl CKBaXXMH, PaCHOJI0XEHHBIX BOJIU3U
BPEMEHHOro, | Boxoema u noj pyciom. OrpeneneHue
IUIOLIAJHOTO M | TPAHUYHBIX YCJIOBUH IJIACTA TIO IAHHBIM
KOMOWHHMPOBaH OIBITHO-(PHITbTPALTMOHHBIX PadoT.
HOTO BinusiHue rpanun miacta u
MPOCJIEKUBAHU HEOJHOPOAHOCTHU Ha Pe3yJIbTaThl
a1 orpoOoBaHus1. 3HaUEHNE
HECOBEPILIEHCTBA [IEHTPAJIbHOI
CKBaKHHBI IO CTETIEHU U XapaKTepy
BCKpBITHS TU1acTa. [IpuHiumel
JOWArHOCTUKH JAHHBIX OMBITHO-
(bUIBTpPaIOHHBIX PAdOT
8.1 Onpenenenue r | BoccraHoBiieHMe ypoBHS. DKcIpecc-

UJIPOreoJioruye
CKHUX
napameTpoB 110
JaHHBIM O BOCC
TaHOBJICHUU
YPOBHS U
BBIITYCKOB U3
CKBaXUH,
HaJIMBOB B

uryppsl

orpodoBaHus. AHAIM3 U 00padoTKa
JaHHBIX C IPUMEHEHUEM IPOrPaMMHOTO
komiuiekca ANSDIMAT.
AHanuTHYeCKue 3aBUCUMOCTH 1151
Pa3IUYHBIX YCIOBUN MTPOBEICHUS
OTTBITHBIX OMPOOOBAHUI

3.2.2. IlpakTHYecKHe 3aHATHS, COJdepP KaHue H 00’beM B yacax




Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B Hacax)
3.2.3. JlabopaTopHble 3aHATHSA, COJIEePKaHNEe H 00beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKkocTb
paznena (B acax)
2 2.1 N3yuenue ITocnenoBaTenILHOCTH 2
OCHOBHBIX THJIP T'UAPOJIMHAMMYECKOTO pacyeTa u
OJIMHAMUYECKHU | MOCTpOeHHE MaTEMaTUUECKOU MOJIEIH.
X JIEMEHTOB Cxemaruzanusi CTPYKTypbl U (hOpMBI
MMOTOKOB MOTOKA, UICTOYHUKOB (hOPMHUPOBAHUS
MOJ3EMHBIX BOJHOTrO OajaHca rmoroka. MomHocTb
BOJI BOJIOHOCHOTO TOPU30HTA, YKJIOH
MOTOKA, a0COMIOTHBIE OTMETKH YPOBHS
noa3eMHbIX BojI. O1leHKa HanpaBIeHus,
CKOPOCTH M pacxoja (puIbTPALMOHHOTO
MOTOKA
2.1 [Toctpoenue v |['mapoauHaMUUYECKUE CETKU TSI Pa3HbIX 2
JpOJIMHAMUYEC TUIOB IOTOKOB MOJI3€MHBIX BO/I.
KOU CEeTKH I'uppoarHamuyeckas ceTka MoToka, eé
0e3HaIoPHOTrO CBOUCTBA. DJIEMEHTHI M CBOWCTBA
MOTOKA. T'UPOIMHAMUYECKON CETKH, IpaBUiIa €€
Onpenenenue r MOCTPOEHUS
UAPOIUHAMUYE
CKHX
XapaKTEPUCTHUK
0e3HaIoPHOTrO
MOTOKA
2.1 Ilocrpoenue ru | JInHuum paBHOoro Hanopa. Hanpasienue 2
JIpOJMHAMUYEC | NBUKEHUS HAMIOPHBIX BOJ, U3MEHEHHE
KOU CETKH peiibeda Nbe30MeTPUUECKON
IPYHTOBOT'O MOBEPXHOCTH, PUYMHBbI,
MOTOKA. 00yCIaBJIMBAIOIINE STH U3MEHEHUSI.
OnpeneneHvie PacuétHas cxema, MaTemaTuyeckas
UAPOJIUHAMUYE MOJIEJIb /1151 HATIOPHOTO MTOTOKA
CKHUX
XapaKTEPUCTHUK
HArOPHOTO
HOTOKa
4 4.1 Pacuer PacuéTHag cxema, MaTeMaTUuecKas 2
JETPECCUOHHO MOJIENb JJIs HATIOPHOT'O MOTOKA.

11 KpUBOH B
HaropHOM

PacuéTHag cxema, MaTeMaTUuecKas
MO/JIEJTb /711 TPYHTOBOTO MOTOKA
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BOJOHOCHOM

TOPU30HTE.
Pacuer
JETPECCUOHHO
1 KpUBOH B
0e3HaIoPHOM
BOJIOHOCHOM
TOPU30HTE
4.1 Pacuetst CxemaTu3anusi reo(puIbTPAIMOHHON
CTAllMOHAPHBIX | HEOJHOPOAHOCTU U CTPOEHHUS MOTOKA.
JIMHEHHBIX XapaKTepUCTUKH CTETIEHU
IIOTOKOB B HEOJHOpOAHOCTH Tu1acta. OnpexaeneHue
HEOJHOPOJHBIX | pacxoja MOTOKa MPH JBUKEHUH BOJBI
1acTa I10 HaIUIACTOBAHUIO U HOPMAJIbHO K
HartactToBaHuwo. OnpeesneHne pacxoia
IIOTOKA B JIByXCJIOWHOM ILJIacTe
4.1 Pacuerst dakTopbl 1 OCOOEHHOCTU (PUITBTPALIN
CTAllMOHAPHBIX | B €CTeCTBEHHbIX ycI0BUAX PuibTpanus
JIMHEWHBIX npu Hanmuuu uHguiabTpauuu. [lotoku ¢
IIOTOKOB MPH MOCTOSIHHBIM MH(PUIIbTPALIMOHHBIM
HaJIMYUU NUTaHUEM
MH(}pUIbTpaLyu
, TITlyOMHHOTO
NUTaHUS U
UCTIapeHUst
5.1 N3yuenue OCHOBHBIE IOJIOKEHUS TEOPUU ITPUTOKA
MeTOJI0B reopu | BOAbI K CKBaxkMHaM (ypaBHeHue Teica).
JbTpallMOHHBIX | OnpejaeneHre NOHMKEHHS B CKBAXKHUHE
pacyeToB Y Ha y/IaJIeHUU OT Hee
CKBaXWH B
CTallMOHAPHBIX
YCJIOBUSIX
5.1 N3yuyenue VYpaBHeHUE HE YCTaHOBUBIIETOCS
METOJOB ABWKEHUS MOA3EMHBIX BOJ B KOHEUHbIX
pacyera pasHocTaX. YpaBHeHue Terica 1js He
CKBaXWH B HEC YCTaHOBUBUIETOCS JBUKEHUS
TALIMOHAPHBIX PaaraIbHOIO MOTOKA HAIIOPHBIX
Y KBa3KCTalMO MOJ3EMHBIX BOJI M IIEPEX0] K
HapHbIX YPaBHEHMIO HE YCTAaHOBUBILETOCS
YCJIOBUSAX JBVKEHUS TPYHTOBBIX BOI.
[IpuBeneHHBIN paanycC BIMSHUSA
5.1 Pacuer JIBrKeHHe MOA3EMHBIX BOJ K CKBAKHHE,
BOJI03a00PHBIX | PacHoNIOXEeHHOW Yy KOHTYpa NUTaHHUS.
CKBAXXUH B I0J1 | PacueT noHmxeHus B CKBa)XuHe BOJIM3U
yOrpaHUYEHHBI BOJOEMA

X I1actax €
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rpanuuen |

pona
5.1 Pacuert PuibTpalus K CUCTEME
TIOHUKEHUSI B B3aMMO/ICUCTBYIOIINX CKBAXKUH B
CHCTEME B3aUM | yCIOBUSIX HEOTPAHUYEHHOTO HAIIOPHOTO
OJICVCTBYIOIUX BOJIOHOCHOT'O FTOPU30HTA. YYeT
CKBaXWH B W3MEHEHUsI Ynclia, 1e0NTa 1 BpeMeHH
YCJIOBUSIX HEOT BBOJIa B pa0OTY CKBaKMH. MeToz
PaHUYEHHOTO «OOJIBIIIOTO KOJOALA», 000OIIEHHBIE
HAIopHOT O CHCTEMbI CKBa)XUH
BOJIOHOCHOTO
TOPU30HTA
7.1 UccnepoBanue | JIBUKeHME NOA3EMHBIX BOJ B PailOHE
unpTpayu IUIOTUH ¥ BOJOXPAHWIIUIIL
BO/JIbI U3 OuUIbTPALIMOHHBIN TIOTOK O/
BOJIOXPAHWIUI] | OCHOBaHHWE U B 00XOJ IJIeY TUIOTHUHBI.
dunbTpalOHHBIE TIOTEPU U3
BOJIOXPaHUJIMIIL: OOIINE CBEICHUS,
MIOCTOSIHHBIE (DUITbTPAIIMOHHBIE TIOTEPH,
BpeMeHHbIe (PUIbTPALIMOHHBIE TIOTEPU
7.1 [Toctpoenue | [Iporuos noamnopa nog3eMHbIX BOJI IIpU
KPUBBIX 3aroJIHeHNH Bogoxpanuuil. [loamop
AETpPecCuu B | TPYHTOBBIX BOJ: CTAlIMOHAPHBIN TOATIOP
MEK/1y peUHOM MIPY TOPU3OHTAJIBHOM 3aJIeTaHUuH
MaccuBe AJis BOJIOYIIOpPa, MOJTIOP B MEK/1yPEYHOM
CTaIIOHAPHOTO MacCHUBe MPU TOPU3OHTAITBHOM
MOTOKA U B BOJIOYIIOpE, CTALIMOHAPHBIN TOAMOP B
YCJIOBUSIX YCJIOBUSIX IBYXCJIOMHOW BOJAOHOCHOM
nojrnopa TOJIIIIU, IPY TOPU3OHTATLHOM
TIOA3EMHBIX BOJIOYTIOpE
BOJI
8.1 Onpenenenue Kputepuu, ocobeHHOCTH
(pUIbTpaALIMOHH KBa3MCTAIMOHAPHOU (pUIIbTPAITIH.
BIX TIApaMETPOB BpemeHnHoe npociiekuBaHue
BOJIOHOCHOTO u3MeHeHus ypoBHs. [Tnomagnoe
TOPU30HTA T10 MPOCJIeKUBAHUE U3MEHEHHU I YPOBHS.
JAHHBIM KomOnHMpOoBaHHOE TIPOCTIeKUBAHKE
KYCTOBOM U3MEHeHUs ypoBHs. MeTo/ibl pacuera
OTKAa4KH OTKaueK NP HEYCTAHOBUBIIIEMCS
pexume pusbTpaiyu. CocTaB CBOAHOTO
JcTa 00pabOTKU Pe3ysIbTaToB
KYCTOBOH OTKA4KHU
8.1 Onpenenenvie r | OcoGeHHOCTH 00PaOOTKM Pe3yIbTaToB

U/IpOreoJioruye
CKHUX
napameTpoB 1o

10 JAHHBIM BOCCTAHOBJIEHUSI YPOBHSI C
UCMOJIb30BAaHUEM MPOTrPaMMbI
ANSDIMAT. Onpenenenve
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JaHHBIM
BOCCTAHOBJICHU
s1 ypPOBHS

(bUIBTPAIIMOHHBIX TTAPAMETPOB 110
JAHHBIM PEXVMHBIX HAOJTIOICHUI C
UCIIOJIb30BaHUEM TPOrPaMMBbI

ANSDIMAT

3.3. Conepxxanne MaTepHuaI0OB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3YUeHNe

Mopynb

Howmep
pasnena

COIICp)KaHI/IC MaTepuajioB,
BBIHOCHMOTI'O Ha
CaMOCTOATEJIBHOC
HN3YUCHHE

Bugg CaMOCTOSITEILHOI
JEATECIIPHOCTHU

TpynoeMkocTb
(B acax)

1.1

Wcropus pa3Butusi yueHus
O JBUKEHUM OJI3€MHBIX
BOJI, 314U TMHAMUKU
MOJ3EMHBIX BOJ U
OCHOBHbIE ITaIlbl €¢
pa3BUTHSA

PedeparuBHOe usznoxenue
(Hanucanue pedepara-
pesiome, pedepara-o630pa,
pedepara-nokana)

1.1

OCHOBHBIE BU]IBl M 3aKOHBI
JBVKEHUSA TIOA3EMHBIX BOJ.
OCHOBHBIE MTOHATUS O
(punbTparym.
JleficTBUTEIbHASL CKOPOCTh
JBWKEHUS NOJ3EMHBIX BOJ
Y CKOPOCTh (PUJIbTPALIMY.
JlamunapHoe u
TypOYJIEHTHOE JIBUXKEHHE.
JIuHenHbIi 3aKOH
pupTpanyu. Punbrpanus
BOJIbI B TJIMHUCTBIX
nopojax. [Ipenennt
IIPUMEHUMOCTH 3aKOHA
Hapcu. HenuHeiHbIit
3aKOH (PUIIbTpALMH.
Koapdpunuenr
(punbTpanyu,
KO3(pPULMEHT
BOJIONPOBOJVMOCTH,
KO3(pPULMEHT
IIbE30IPOBOIHOCTH,
K03((pUITUEHT BOJOOTIaUN

CocraBiieHre KOHCIIEKTa

1.1

OcHoBHbIE (DU3UYECKHE
CBOMCTBA KUJIKOCTEN U
BOJIOHACHIIIIEHHBIX TOPHBIX
MOPOJ1 — BS3KOCTb,
CKAUMaeMOCTh. DJIeMEHTHI
TUIPOCTATUKU U
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TUPOJMHAMUKYI
U/IeaIbHOM U peasbHOM
xugkoctu. Hanpsxenus B
BOJIOHACBIIIIEHHBIX TOPHBIX
noponax. [lonstue 06
3(pPeKTUBHOM U
HEUTPATIbHOM
HaNpsDKEHUSAX U IPUYHMHBI
VX BBI3bIBAIOLINE.
I'paBuTanmonHas u
yIpyrast EMKOCTb FOPHBIX
opoJ,

2.1

OcHoBHBIE
TUIPOJUHAMUYECKUE
3JIEMEHTBHI
(pripTpalMOHHOrO MOTOKA.
OpHopoaHble 1
HEOJHOPOJIHBIE
BOJIOHOCHBIE TUIACTBHI.
[Tnockuii u paauabHbIe
MOTOKU. PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKEHUE
MOJ3EMHBIX BOJI

BrmonHenne JOMaIITHuX
KOHTPOJIbHBIX pa60T

2.1

'mapoarHamMuyeckue
0COOEHHOCTH U BUIBI
[IOTOKOB ITOA3EMHBIX BO/I
10 YCJIOBUSIM 3aJIeTaHus 1
TU/IPABIINIYECKOMY
COCTOSIHUIO I1JIACTA.
'mapoarHamMuyeckue
0COOEHHOCTH U BUIBI
[IOTOKOB ITOA3EMHBIX BO/I
110 TUITY IIUTAHUA U
pasrpy3ku. Bujibl TOTOKOB,
BbIJICJICHHBIC I10
CTPYKTYpe, MEPHOCTH U
(popme rpanull B riaHe u
paspese

Pemenue CUTYAalIMOHHBIX
3aJa4

2.1

I'uaponuHamuueckas
CeTKa II0TOKa, € CBOICTBA.
Oo6nactb punbTpanu,
pacueTHasi cxema.
[TepeueHb ncxomHou
uHpopManuu as
MOCTPOEHUS
TUJIPOAMHAMUYECKON
CETKHU DJIEMEHTHI U
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CBOMCTBa
TUJIPOAMHAMUYECKON
CETKH, MpaBuiia ee
nocrpoenus. CTpykrypa u
MEPHOCTb TTOTOKOB

3.1

OcHoBHbIE
nuddepenimanbHbe
ypaBHEHUSI
reouIbTparym.
OCHOBHBIE TPEANOCHITKI
IIPU BBIBOJIAX
I depeHIMATbHBIX
ypaBHEeHUM (prIbTparu
noj3eMHbIX Bojl. [loHsATHE
0 MaTeMaTu4ecKon
MOCTAaHOBKE 3a/1a4M U
YCJIOBUSIX OJJHO3HAYHOT'O
peleHus
nuddepeHmanbHbIX
ypaBHEHUI

CocraBiieHre KOHCIIEKTA

3.1

BriBox
JpdepeHIMATBHBIX
YPaBHEHUH CTallMOHAPHOUN
(punbTpanuu. BeiBoa
1 depeHIMTbHBIX
YpaBHEHUI
HECTAllMOHAPHOU yIpyroi
(punbTpann

BrinonHenue nomaiHux
KOHTPOJIbHBIX padoT

10

4.1

TToTOKM MOA3EMHBIX BOJ 1
UX THPOTre0JIOrnuecKast
XapaKTEepPUCTHKA.
OcoOeHHOCTH IPYHTOBBIX
noTokoB. OcoGeHHOCTH
HAIOPHBIX MIOTOKOB.
OcoOGeHHOCTH HAMTOPHO-
OE3HOMOPHBIX
NOTOKOB.OCOOEHHOCTH
CYOHAINIOPHBIX TIOTOKOB

[ToaroroBka 31€KTPOHHBIX
Mpe3eHTalMi

4.1

Onpenenenne pacxoaa
MOTOKA TPH JIBUKEHUU
BOJIbI T10 HATIACTOBAHUIO U
HOPMAJIbHO K
HAIUTaCTOBAHUIO.
Onpenenenue pacxona
MOTOKA B IBYXCJIOWHOM
1iacre. JIBKeHue
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Pemenue CUTYallMOHHBIX
3a1a4




NO/I3EMHBIX BOJI B ILJIaCTaxX
C pe3KO CMEeHOM
BOJIOITPOHUIIAEMOCTH U C
NIOCTENICHHBIM U3MEHEHUEM
BOJIOITPOHUIIAEMOCTH B
TOPU30OHTATLHOM
HarpaBJICHUN

4.1

NccnenoBanve BIvsAHUA
NIaBOJIKOB U
MH(pUIbTpaLAU
aTMOoc(hepHBIX OCaJIKOB Ha
€CTECTBEHHBIN PEXUM
I'PYHTOBBIX BOJL

BrinonHeHre mpoeKTHhIX
3aIaHun

5.1

OcoOeHHOCTH pa/IaTbHOM
(pmnpTpanyuu. OcHOBHBIE
pacyeTHbIE CXeMbI
BOJIONIPUTOKA K
ckBaxkuHaM. OCOOEHHOCTH
KBa3UCTAIlMOHAPHOTO
pexkuma (puIbTpauu

[ToaroroBKa 371€KTPOHHBIX
npe3eHTalui

5.1

OcobeHHOCTH 1oJIs
pripTpanuy BOM3M
HECOBEPLIEHHOM
CKBaXXuHbBl. Monemm
TOUYEYHOTO U JIMHEMHOTO
CTOKOB. Y4er
HECOBEPILIEHCTBA CKBAXHUH
JUISl CTAllUOHAPHBIX U
HECTALMOHAPHBIX YCJIOBUM
B IUIACTax C pa3InYHbIMU
I'PaHUYHBIMU YCJIOBUSMM.
Yuer
TUAPOINHAMUYECKOTO
HECOBEPILEHCTBA CKBAXUH
METOAOM
(priIbTpalIMOHHBIX
COINPOTUBJIEHUI

BbiroiHeHre JOMAIITHUX
KOHTPOJIbHBIX padoT

5.1

HccnenoBanue BausgHue
MIPSMOJIMHEWMHON TPaHUIIbI
MEePBOro poja Ha
TUAPOJMHAMHUKY TTOTOKA.
HccnenoBanue BausgHue
MIPSMOJIMHEWMHON TPaHUIIbI
BTOPOTO pPoOjia Ha
TUIPOAMHAMUKY TTOTOKA

Pelienue cutyaimoHHbIX
3aJa4

5.1

[TpuHIMIIBL pacyeTa
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B3aUMO/ICHCTBYIOIINUX
CKBaXWH B CJIOKHBIX
IPAaHUYHBIX YCJIOBUSIX.
[TonsTtue o meroge
(pubTpaIMOHHBIX
cornpotubiieHuil. Pacuer
00OOIIEHHBIX CUCTEM
CKBaxuH. Pacuer
B3aUMO/IEMCTBYIOIIUX
rpynn ckBaxuH. Pacuer
00OOIIEHHBIX CUCTEM
CKBaXWH

KOHTPOJIbHBIX padoT

6.1

CpaBHUTEJIbHBIN aHATIM3
[IOHMKEHUA B CUCTEME
B3aUMOJICHCTBYIOIINX
CKBaXHH B yCJIOBUSIX

HATIOPHOT'O BOJJOHOCHOTO

TOPU30HTA ISl PA3TMYHBIX

TUTIOBBIX PACUETHBIX CXeM

C UCHOJIb30BaHUEM

IIPOrPaAaMMHOI0 KOMITJIEKCa

ANSDIMAT

Pemenne CUTYallMOHHBIX
3a1a4

10

6.1

OCHOBHBIE IPUHIIMIIBI
pacuera u UCCleqOBaHU
BOJIONPUTOKA K CKBaKMHE
IJ1s1 OCHOBHBIX TUIIOB

MECTOPOKACHUI
MOJ3EMHBIX BOJI (B PEYHBIX
JOJIMHAX, apTE3UAHCKUX

OacceliHax, KOHycax

BBIHOCA, 3aKPBITHIX U

MOJTY3aK PbITBIX
CTPYKTypax) ¢
MpUMEHEHNEM
AHATUTUYECKUX
3aBUCUMOCTEN U
MaTeMaTU4eCKOro
MO/JIETUPOBAHUS

CocrasiieHue 11aHa IIOUCKO
BO-UCCJIEIOBATEIbCKON
IEATEILHOCTH

10

7.1

N3yuenue sasieHus
NOJIOPA MOJ3EMHBIX BOJL
IIPY 3aII0JIHEHUU
BOAOXPaHUJIMILL

BbiosiHeHre JOMAIITHUX
KOHTPOJIbHBIX padoT

11

7.1

OwibTpanus noj
I0THHOW. OCOOEHHOCTH
(punbTpaliK HA MaccUBax
OpOIIEHUST

BrimonHenne JOMaIITHuX
KOHTPOJIbHBIX pa60T

11
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8 8.1 O06paboTKa JIMCTOB BrimmonHeHue toMaiHmux 12
OTKAYeK C pacyeToM KOHTPOJIBHBIX paOboOT
TUPOTeOOTMUECKUX

napamMeTpoB. BimsiHue

TpaHMUII TU1acTa U
HEOTHOPOIHOCTU Ha
pe3yJIbTaThl OIPOOOBAHMSI.
Onpenenenue BIUSHUAS
I'PaHUYHBIX YCIOBUI Ha
BEJIMYMHY CHUKEHUS
YPOBHEl MOJ3EMHbBIX BOJL

8.1 OnbITHBIE HAJTMBBI B CocrapJjieHue IIJIaHa ITOMCKO 12
mypgul. Metoap! peiieHus BO-MCCJIEIOBATEIbCKOU
0o0OpaTHBIX 337124 JeSITCIbHOCTI
BJIArONepeHoca u ero
MPOrHO3UPOBAHUE.

OCcOOEHHOCTH ABUKEHUA
BJIATW MPU ONPOOOBAHUU
TOPOJ1 30HBI A3paAIIH
HAJIMBaMU B IIIypPQBHIL.
Onpenenenue
TUPOTEOJIOTMUECKUX
rapameTpoB 1O JAaHHBIM O
BOCCTAaHOBJICHUU YPOBHS
HAJIMBOB B 11y pQbl

4. ®oHI OLIEHOYHBIX CPE/ICTB /IS IPOBe/IeHUs TeKYIel 1 MPOMeKyTOYHOM
aTTecTaniu 00yJarIHUXCs M0 U CIUILINHE

CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIEIO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyuy 1o urTroram
OCBOCHUA NTUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH( OpMAIIOHHOE 00ecreuyeHne JHCIUIIIHHbI

5.1. OcHoBHas JuTeparypa

5.1.1. IleuaTHble U3 JaHUA

1. Jlenuenko H.H. [lunamuka nonszemusix Boj (Teopernyeckuii kypc). YueOHoe mocoOue st

CTyAeHTOB BYy30B. — M.: MITVY, 2004. 210 c.
2. Muponenko B.A. [lunamuka noazemusix Bog.- M.: Heapa, 2005.- C.5-254.
3. CnpaBounuk rusaporeosora: B 2 4. Y. 1. T. 1. Ku. 3:I'eonorus / nog pea. B.M. Makcumosa. -

Mockaa : ['opHoe zeno, 2013. - 472 c. : tadu., u.
4. CripaBounuk rugporeosiora : B 2 4. Y. 2. T. 1. Ku. 3: I'eonorus / nog pea. B.M. Makcumosa. -

Mockaa : ['opHoe zeno, 2013. - 384 c. : tadu., u.
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5.1.2. Uz3pgannsa u3 9BbC

1. Bceonoxckwmid, B. A. OcHOBBHI ruaporeosiornu : yaeOHuK / BeeBonoxkckuit B. A. - 2-e u3n.,
nepepad. u jom. - Mocksa : M3aatenbctBo MOCKOBCKOTO rocyAapcTBEHHOro yHuBepeurera, 2007.
- 448 c. (Knaccuueckuii yHuBepcuterckuid ydeOHWK) - ISBN 978-5-211-05403-5. - Tekcr :
anekTponnein  // IBC "KoHcysipTanT  cryzAeHTa" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785211054035

2. l'anbniepun, A. M. I'eonorus : Yacte III - ['maporeosiorus : yueOHuK 171 By30B / ['anbnepux
A. M. , 3aiinies B. C. , Xapuronenko I'. H. , Hopsaros 0. A. - Mocksa : ['opnas kuaura, 2009. -
400 c. - ISBN 978-5-91003-043-9. - Tekcr : anektponsbid // IBC "KoncynpTant crygeHra” :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785910030439

3. MupoHeHko, B. A. JIuHamuka noa3eMHbIX BOJ : yUeOHUK AJis1 By30B / MuponeHko B. A. - 5-e
u3n. , crep. - MockBa : Topnas knwra, 2009. - 519 c. (3KOJIOI'MAd T'OPHOI'O
MMPOU3BOICTBA) - ISBN 978-5-7418-0570-1. - Tekcr : anexkrponnsiit // IBC "KoHcynbraHTt
cryaenta” : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785741805701

5.2. JlonoHUTeEJILHASI JUTEpaTypa
5.2.1. IleuaTHbIe N3 aHUA

1. Apre, A.I'. ®usnyeckrie OCHOBBI (puibTpary noa3eMubix Boj / A. I'. Apbe. - Mocksa Henpa,
1984. - 101 c.

2. Baciotnu JI.A. OnieHKa 3amacoB MoJ3eMHBIX BOJ: yueOHoe mocooue. — Ynra: 3a0I'Y, 2021. —
120 c.

3. 'aBuu UK. I'maporeogunamuka: Y4yeOHUK Ji1s1 By30B. - M.: Henpa, 1988.- 349 c.

4. Topnees I1. B. I'mnporeosnorus : yaeOHuK. - Mocksa : Beici. mik., 1990. - 448 ¢

5. Cunpanosckuii JI. H. I'mgporeosiornueckue pacyersl € MCIOJIB30BAaHUEM IPOrPaMMBI

ANSDIMAT. — CII6.: Hayka, 2021. — 891 c.

5.2.2. U3panua n3 DBC

1. JaBeigoBa, M. A. Jlekuuu no ruaponuHamuke / laBbiioBa M. A. - Mocksa : PU3MATIIAT,
2011. - 216 c. - ISBN 978-5-9221-1303-8. - Tekct : anektpoHHslid // DBC "KoHcynpTant
crygenTa" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785922113038

2. Opnos, E. B. BogocHatxenue. BogozabopHble coopyxkeHus : ydeOHoe rmocodue- Mocksa :
ACB, 2020. - 134 c. - ISBN 978-5-4323-0073-7. - Tekcr : anektponnsiid // 9BC "KoHcynbraHTt
cryaenta": [caitt]. - URL: https: //www.studentlibrary.ru/book/ ISBN9785432300737

5.3. ba3nl JAAHHDbIX, I/IH(,t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbBI€ CUCTEMbI

Haszsauue Ccruika

DIeKTPOHHO-OMOIMOTeYHAS cucrema | https://e.lanbook.com
«M3paTenbcTBO «JIaHb»

DJIeKTPOHHO-OMOIMOTeYHAs cucrema | https://www.biblio-online.ru
«IOpaiiT»

DJIeKTPOHHO-OMOIMOTEYHAS cucreMa | http://www.studentlibrary.ru
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(<KOHCYHBT3.HT CTyA€HTa»

DJIeKTPOHHO-OMOIMOTeYHAs cucrema | http://www.trmost.com
«Tpowntikuii MmocT»

Hayunasa 3JIEKTPOHHAS o6udsmmoteka | https://elibrary.ru
eLIBRARY.RU

TemMaTnyeckue TOJIKOBBIE CJIOBAPU http://www.glossary.ru
[Mpe3unmentckass  OmOmmoreka wMm. B.H. | https://www.prlib.ru
Enpuuna

locypmapctBenHass ~ myOiamuHass — Hay4dHo- | http://www.gpntb.ru
TexHU4YecKasi onomoreka Poccun

DeKTpoHHAsI OMOIMOTEKa YUeOHUKOB http://studentam.net

CiioBapu ¥ SHIMKJIONEIUN

https://dic.academic.ru

6. ITepeyeHb MPOrpaMMHOTr0 00ecneYeHusI

[IporpammHoe obecnieuenue odmiero HazHadenus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

HpOFpaMMHOC obecrieueHue CIIENMAJIbHOI'O HAa3HAYECHU A

7. MaTepuajibHO-TeXHHYECKOE 00ecnedyeHne TN CIUNINHBI

HaumenoBanue HOMCIIIGHI/Iﬁ IJIA IIPOBEACHU A
y4eOHBbIX 3aHATHA U I CaMOCTOSTEIbHON
padoThl 00YYAOIIUXCS

OcCHAIIIEHHOCTh CHEUAIbHBIX [TOMEIIEHUN U
MOMEIIEHUH JIJTSI CAMOCTOSITESTIbHOH PadOThI

VyeOHBlE  ayaWTOpUW IS TIPOBEICHUS
3aHSATUH JIEKIIMOHHOTO TUIIA
VyeOHble ayauTOpuu Ui TPOBEAEHUS

Ja00paTOPHBIX 3aHATHHA

VueOHble ayauTOpuM AJIs MPOMEKYTOYHON
aTTecTaluu

CocraB 000py1OBaHM s M TEXHIUECKHUX CPEJICTB
oOy4yeHHMs1 yKazaH B Hacropre ayIuTOpUH,
3aKpEIJICHHOW paclMCaHueM Mo (paKkyIbTETY

V4yeOHble  aygquTOpUM AN KYPCOBOTO
[IPOEKTUPOBAHUSI( BBITIOJTHEHH ST KYPCOBBIX
pador)

VueOHble aymauTopuy  JUIS  MPOBEICHUS

I'pyHIioBbIX U UHAUBUAYAJIbHBIX KOHCY.HBT&L[I/IIL/'I

VyeOHble ayTUTOPUM JIJIs1 TEKYIIeH aTTeCTalluu

CocraB 000pyJOBaHUS U TEXHUYECKUX CPEJICTB
oOy4yeHHs] yKa3aH B TaclopTe ayIuTOpPUH,
3aKpEruIeHHON pacnucaHueM 1o Kadeape
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8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUU IO OPraHn3allui U3YyYCeHUA QU CIHUIIINHbI

Opranuzarmsi 00pa30BaTeIbHOTO MPOIecca perjJaMeHTUPYeTCsl YI4eOHbIM IJITAHOM M paciiiCaHreM
y4eOHbIX 3aHSTUI.
JIeKIIMOHHBIE 3aHATHS TPEIoJaraloT CUCTeMaTU3UPOBAHHOE WM3JI0KEHHUE OCHOBHBIX BOIPOCOB
auciUMILTAHBL. OHY MO3BOJISIOT JIaTh OOJIBIINE 00beM UH(pOPMALIMKM U 00ecTIeuuTh OoJiee IIIyOOKoe
TIOHMMaHKe y4eOHBIX BOITPOCOB IPH 3HAYMTEILHO MEHBIIIEH 3aTpaTe BpeMEeHH, YeM 3TO TpedyeTcs
OOJIBIIIMHCTBY CTYJEHTOB IPH CaMOCTOSITEJIbHOM H3YyYeHMHM Marepuaia. B Xoje JIeKIIMOHHBIX
3aHATHHA, OOYYaIOUIMMCsI PEKOMEHIYEeTCs BeCTH KOHCIEKTHpPOBaHME Yy4eOHOro marepuasa.
JlaboparopHbie 3aHATHSI IPOBOASITCS C 1IEJIbI0 YIITYOJIeHUs ¥ 3aKPEIUICHU I TEOPETUIECKUX 3HAHUT,
NOJTyYEHHBIX Ha JIEKIMSX M B IMPOIECCe CAMOCTOSITENbHOrO M3y4eHHsl yueOHoro marepuana. B
XOJIe TIOJITOTOBKY K 3aHSATHUSIM, 00yJaloIUMCst HEOOXOAUMO MPOYUTATh KOHCIIEKT JIEKIIUH, U3YYHUTh
OCHOBHYIO JIUTePaTypy, O3HAKOMUTHCS C JIOTIOJIHUTEILHON JTuTepaTypoid. Ha 3aHATHUYM — BHIITOJHUTD
BBIJAHHBIE TIperojaBaTeNieM 3aJaHusl, MPOJEMOHCTPUPOBATh pe3ysbTaThl. CaMocTosITeNbHAS
padoTa CTyJieHTa POSIBIIIETCS B JOMOJHUTEIBHOW paboTe BO BHEYPOUHOE BpeMsI IO BHITIOJTHEHUIO
NPAaKTUYECKUX 3a/IaHWid, a TPU BO3HUKHOBEHUM BOIPOCOB — B OOpallleHMd K BeaylieMy
NpenoaBaTesio 32 KOHCYJIbTalsAME. [Ipyr BHIOTHEHUHM CaMOCTOSITENIbHOW pabOThl HEOOXOAUMO
UCIIOJIb30BaTh PEKOMEHIOBaHHbIE ICTOYHUKY UH(POPMALIUH.
st 3¢peKTUBHOTO OCBOEHHSI MaTepuasia JUCIMILIMHB HeOOXOAMMBIM SIBJISIETCSI BBIITOJIHEHHE
CJIE/TYIOIMX TPeOOBaHMIA: 0053aTeSIbHOE MOCEIECHNE BCeX JICKIMOHHBIX U JIAO0OPATOPHBIX 3aHSATHM,
CIOCOOCTBYIOIIEE CUCTEMHOMY OBJIQICHHIO MaT€pPHaIioM Kypca; BCE BOIPOCH COOTBETCTBYIOIIMX
pa3lesioB U TeM TO TUCHUIUIMHE HEOOXOOUMO KOHCIEKTHpoBaTh. OOs3aTeIbHOE BHIOJHEHHUE
JOMAIITHUX 33JJaHUI SIBJISIETCS BaKHEHUIIMM TPeOOBaHUEM U YCIIOBHEM (DOPMHUPOBAHUS 1IEJIOCTHOTO
Y CUCTEMHOTO 3HAHUS 110 TUCIUIUINHE; 00s13aTeIbHOCTh JIMUHON aKTUBHOCTU KaXK/IOTO CTYIEHTA Ha
BCEX 3aHATHUAX IO TUCIHUIUIMHE; B CIydasX HESICHOCTU KaKUX-JIMOO BOIPOCOB, OOCYKIaeMBbIX Ha
3aHATHSAX, HEOOXOAMMO 3aJaTh COOTBETCTBYIOIIME BOIPOCH MPENOJABATENI0, & HE OCTABJIATh UX
HETIOHATBIMU. B cly4asx MpoIycKOB 3aHATHNA Oe3 yBaKWTEJIbHOW NMPUYMHBI CTYJIEHT 0053aH
CaMOCTOSITEJIbHO U3YYUTh COOTBETCTBYIOIIHMI MaTepUall.
CamocrosiTesibHast paboTa CTYIEHTOB TIPEAIOJiaraeT: CaMOCTOSITEbHBIA IOMCK, 00pabOTKY
(aHaym3, cuHTE3, 00OOINEHUE M CHUCTEMATU3AIMIO), aJalTalyio HeOOXOJUMON MO JTUCHUILIMHE
WH(OPMAIIMK; BBIMOJIHEHUE 3aJaHUM 1T CAMOCTOSITENIbHOW palOThl; M3yYeHWe U YCBOCHUE
TEOPETHUYECKOr0 MaTepHrasa, Mpe/ICTABJICHHOIO Ha JICKIIMOHHBIX 3aHATHSAX M B COOTBETCTBYIOIIUX
JMTEPATypHBIX MCTOYHHMKAX (peKoMeHjyeMasi OCHOBHAsl WM JONOJHHTENbHasA jmTepaTypa). Kak
NIPABWJIO, OPraHU3aIMsl CAMOCTOSITEIbHON PaOOThI MPEIIOIaracT: MOCTAHOBKY 1IEJIN; COCTABJIEHHUE
COOTBETCTBYIOIIETO IJIaHa; TOUCK, 00padOTKy MH(OPMALIMH; IPEICTABIICHNE PE3YIbTATOB PaOOTHI.
CamocrosiTesibHasi padoTa OIEHMBAETCS MO pe3ysibTaTaM CoOeceOBaHMsS C OIIEHKOH KavyecTBa
YCBOCHHS W TJTyOMHBI TPOPAOOTKHA COOTBETCTBYIOIICH TEMBI.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Jlogmuna AnekcanapoBHa Bacotnu

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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