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1. Hean, 3a7aum ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHUsl 10 JUCHUIIIIHHE

Llenv Oucyunaunvl- TPUOOPETEHHE TEOPETUUYECKUX OCHOB U PA3BUTHE MPAKTUUECKUX
HABBIKOB aHAJIM3a TOPHO-TEOJIOTMYECKON MHPOpPMAIIMU U MPHUHITHS PEUICHU Ha OCHOBE
re€0CTaTUCTUYECKUX METOJOB C LENbI0 MOJEIUPOBAHUS MECTOPOXKACHUN IMOJIE3HBIX
MCKOIAEMbIX M TEXHOJOTUYECKUX MPOIIECCOB MPHU IKCILUTYaTallMOHHOMN pa3BellKe U J00bIue
MUHEPAIBHOTO ChIPbhs, @ TAKXKE MTPU CTPOUTENIBCTBE U SKCILTyaTalluu MOJI36MHBIX OOBEKTOB

3a0auu  OucyuniuHvl  OOJIICHBL  OMPACAMb  MEOPeMmudecKylo U  NpaKmudeckyio
KOMNOHEeHmbl NPOGecCUOHaNbHOU 0esimelbHOCMU U COOMEEemCmE08ams NiAHUPYEeMbIM
pe3yivmamam 00yyeHusl.

IInanupyemule pezynvmamol 06yueHus: OONHCHBI ObIMb COOMHECEHbl C YCMAHOBIeHHbIMU
6 OI1OI1 BO unouxamopamu 00CmudiceHuss KOMnemeHyul.

OOyuenue 1m0 jucuMIUIMHE «l'€oCTaTUCTHKa» HaNpaBlIeHO Ha (OPMHPOBAHUE
y 00y4Jaromuxcs CAeAYOMNUX KOMIETEHIUNI:

Kon n HaumeHoBaHue KoMIeTeHIUH NuaukaTopsbl J0CTHKEHUST KOMIIETEHIINH

OIIK-6. CnocoOeH mpUMEeHSTh NOIIK-6.1. Ymeer aHaJIM3UPOBATh
METO/Ibl aHAJIM3a U 3HAHUS 3aKOHOMEpPHOCTeN | UHQOpMAlMI0 1O  TEOJIOTUYECKUM U
MOBE/ICHUS U yIIPaBJICHUS CBONCTBAMU TEXHOJOTHYECKUM nporeccam npu
TOPHBIX MOPOJ] U COCTOSIHUEM MaccHBa B CTPOUTEIIbCTBE MOJI3EMHBIX COOPYKEHUIN
nporeccax 1o0buu U nepepadotku TBepasix | MOIIK-6.2. Ymeer IIPOBOJUTH
IOJIE3HBIX UCKOIAEMBIX, a TAaKXKe MpU periiaMeHTUPOBAaHHbIE METOANKAMHU
CTPOUTENBCTBE U IKCILTyaTal[uy MOJ3EMHBIX | UCCIEAOBAaHUS TEXHOJOTMYECKUX IPOLIECCOB
00BEKTOB npu Jgo0blue U nepepadoTKe  TBEPAbIX

MOJIE3HBIX HCKOMAEMBIX
NOIIK-6.3. YMeer olieHUBaTh YCTOMYUBOCTh
HE3aKPEeTJICHHBIX TOPHBIX BBIPAOOTOK U
MOJI3EMHBIX COOPYKEHUH C y4eTOM
TEXHOJIOTUH BBIEMKH MOPOJIbI U BBIOMPATh
IIPY TIOMOIIY aHAJIM3a COCTOSTHUS MacCHBa
CIIOCOOBI U CPeJICTBA OOeceueHUs
HOPMAaJILHOTO COCTOSTHUS TIOA3EMHBIX
COOPY’KEHUH ITPU MUHUMAJIbHBIX
KallUTaJIbHBIX U TPYJIOBBIX 3aTpaTax

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrPaMMbl

JlucruminHa OTHOCHUTCS K 00s13aTeIbHOM dYacTu/4act, (HOPMHUPYEMON YYaCTHHUKAMU
oOpa3oBarenbHbIX OTHOIIEHUH O0s1oKa b1 «luciuminasl (MOLyIH)».

I[aeTCH OIIMCAaHUC MCKIWCHUIINIIMHAPHBIX CBSI3CH C O66CH€‘-II/IBaIOHII/IMI/I H MOCJICAYIOIINMHA
JUCHUILIMHAMU W ITPAKTHKAMMH.



3. CTpyKTypa U coepkaHue TUCHUIINHBI

OO6mass TPyI0EMKOCTh JTUCHMIUIMHBI cocTaBiisser 3 3adeTHbix(e) eauHui(sl) (108
94acoB).

3.1 Buabl yueOHO# paGoThl U TPYA0EMKOCTh

3.1.2. 3aounas popma oOydeHus

Koum CemecTpbl
n/n Bup yueOHoii padoThl 4eCTBO 11 12
4acoB
AYyIUTOPHBIE 3aHATHUS 16
B toMm uuce:
Jlexum 8 8
!
CemuHapcKue/MpakTHIECKUE 8 8
.2 | 3aHsTHS
JlaGoparopHble 3aHATHS
3
CamocrosiTesibHas padoTa 92 92
B toMm uuce:
3ammra pedepaton
!
PacuetHblie paboTHhI
2
IIpoMe:kyTouHasi aTTeCTALUSA
3auet/nud.3aueT/7K3aMeH
Hroro 108




3aoyHan popma obyyeHun

Ne Pa3ngennl/TeMbl

n/n JUCIHHUIIINHBI

TpynoemMKocTh, 4ac

Bcero

AynutopHasi paboTa

Jleximn

CemuHapckue/
MPaKTHYECKUE
3aHATHS
JlaboparopHsie
3aHATHS

[IpakTuueckas

IOATOTOBKA

CamMmocTosTe/JbHas

padora

1 OCHOBHBIE TIOHATHS TEOCTATHUCTHKH.
CrydaiiHbIC BEJIHMYUHEI,
MIPOCTPaHCTBEHHBIE TIEPEMEHHEIE,
ciy4aiiabie pyHKIuH. MOMEHTHI,
HCIIOJIb3yEMbIE B JIMHEHHON
reocTaTucTuke. MaremaTuieckoe
oxxunanue u aucrnepens. [lorstue
SPTOAUYHOCTH IIPOCTPAHCTBECHHON
IIEPEMEHHOM.

1.1 | I'mnore3a cramoHapHocTh. CTporas
CTaIlIOHAPHOCTb U CTallHOHAPHOCTh
BTOpOro nopsjka. CTalMoHapHOCTb
npupameHuid. IToHITHS 0 MHOTOMEPHBIX
TayCCOBCKHUX CITyYalHBIX (QPYHKIHAX

1.2 | YcnoBus, HEOOXOAMMEBIE ISl IPUMEHEHUS
re0CTaTUCTUYECKUX METO/IOB.
[MpeaBapuTebHbIA aHATH3 U 00paOOTKA
MPOCTPAHCTBEHHBIX JJAHHBIX.
Busyanusarus BeiOOpKy Ha 6a30BOH
KapTe

2. Hexnactepuszauns. OGHapyxe HUeE
KJacTepoB. MeToIbl AeKIacTepPU3aLUH.
[IpoBepka orpaHuyeHuil U
NPEATOJIOKEHUH T€0CTATUCTHKH.
CraTHCTHYECKOE ONTUCAHUE JaHHBIX;

AHanu3 NpocTpaHCTBEHHOTO TPEH[A.
IIpoBepka MyITbTHHOPMAIIBHOCTH.
BapuorpammHblii aHaNU3 JaHHBIX.
IToBepxHOCTH BapHOTpaMMBI.
Bapuorpamma 1o HanpaBIeHHIO

Panr, opor, BIOXEeHHbIE CTPYKTYPBHI.
[loBenenne okoio Hys U d3PPeKT
camopoakoB. Anuzotponus. [IposBienne
NPUCYTCTBHS APUPTa

MopaenupoBaHue BapuorpaMm 1 ux
6asucHele Mozenu. Ilapamerpudeckue u
HenapaMeTpUYecKre BUIbI BAPHOTPaMM.
HrepaTtnBHOE OCTPOEHNE MOJENN
BapHUOTPaMMBI

MeTo/1bI TEOCTATHCTUIECKOTO
MozenrpoBanus. ITpocTolt KpuruHr.




KpuruHr ¢ Hem3BeCTHBIM
MaTeMaTU4YeCKUM okuganreM. OreHka
OCTaTKOB METOJIOM OPAMHAPHOTO
KpUTHHTA

Hroro 16 8 8

3.1 ConepxaHue TUCHUNTUHBI

Beenenue. Mcxonnpie noustus. CTaTUCTUYECKUE JaHHBIE B Teorpapuu, METOIbI
CTaTUCTUYECKUX M3MepeHUil. OCHOBHBIE MOHATUS MaTEMATUYECKON CTATUCTUKH.
YnopsigounBanue cratuctuuaeckor nHpopmanuu. OnucareiabHasi CTATUCTHKA.
MaremaTnueckre METOIbl M MX 3HaY€HHUE B reorpapuueckux uccienoBanusax. Crnenudpuka
reorpajuueckux OOBEKTOB Kak OOBEKTOB CTaTHUCTUYECKOro aHaim3a. (Cxema
IJIAaHUPOBAaHMS JKcriepuMeHTa. [loHsiTue 00 HCHBITAaHUAX, COOBITUAX W BEJIUYUHAX.
Benuuunel ciydaitHeie W AeTepMUHHpOBaHHbIE. OOBEKT uccienoBaHus. Dusznueckas
COBOKYITHOCTb U €€ KOMITOHEHTHI.

Cratuctuyeckass  COBOKYNHOCTh.  ['eHepalibHble  COBOKYMHOCTH.  O0bem
coBokynHoctd. [Ikanbr u3zMepenuil. Ilondarue o BbIOOpKe. Penpe3eHTaTHBHOCTH U
pangomu3anusa. TaOnuia Cciay4dyalHbIX YHCEI M €€ UCIOJIb30BaHUE JUIsl TOJIyYECHHS
paHJIOMH3UPOBaHHOW BbIOOpKH. ['pynmupoBka u psiabl  pacnpeaenenus. Kiacceol.
AOCOIIOTHBIE M OTHOCUTENBHBIE YacTOTHL. ['paduueckoe npeacTaBieHne pacupeeIeHUN.
IIpencrasiieHne pacnpeneeHui ¢ MOMOIIbIO KBAHTUIIEH.

BepositHoCTh. COOBITHSI HEBO3MOXHBIE U IOCTOBEpHBbIE. HecoBMeCcTUMBIE COOBITHSL.
Ilepecekaromuecs coobiTusi. HezaBucumocts coObITUi. Pactipeenenne BeposSTHOCTEMN.
Pacnipenenenre OUCKPETHBIX CIIydalHbIX BEJIWYMH. PacnpeneneHne HeEMpepbIBHBIX
CIIy4allHbIX BeJIMYMH. BapuanuonHas kpuBas. KOHCTaHTBI U mapaMeTpbl paclpeieICHUH.
Mopa. Meauana. Cpennee apudmerndeckoe. LleHTpalbHBIC OTKIOHEHHUS M CBOMCTBA
cpenHero. [IpaBuIbHOCTB U cUCTEMAaTUYECKHE OIMOKHU B reorpaduuecKux UCCiIeI0OBaHUsIX.
Hucnepcusi. CranmapTHOe OTKJIOHEHHME W ero cBoictBa. Koaddwuiment Bapuarmu.
Koaddumment acummerpun.
3aKOH HOPMAJILHOTO paclipeieiieHus U ero 0cCOOeHHOCTH. KOHCTaHTHI U UX BRIOOPOUYHBIC
To4euHble oleHKH. OneHKka MOJAbl, MeIUaHbl U cpeAHero apudmerndeckoro. JIMMUTHL U
pa3smax BapbupoBanus. OrneHka pgucniepcud. Ywucno creneHedr cBoOoawl. OrlleHKa
CTaHJIaPTHOTO OTKJIOHEHHUs. YcpelnHeHue OleHOK aucrepcuil. OneHka kodgpduuumeHTta
BapHalllM, aCUMMETpuH, dkcuecca. OmuOku penpe3eHTaTuBHOCTH. Omnlka cpemHero.
ITonsTue o cratuctuueckux runoresax. Hynesas u anprepHaTuBHasA runore3bl. Kpurepun
npoBepku rumnore3. JloBepuTenpHas BEPOSTHOCTh U YPOBEHb 3HAYUMOCTU. OIMOKH
IIEPBOr0 ¥ BTOPOTO poJa. 3aKOHbI pACIPENEIICHHMI, NCIIOJIb3YEMBIE JJISI TPOBEPKU TUIIOTES.
Pacnipenenenus Cteronenra, @uuiepa.

CratucTryeckuii aHaiu3 €IWHUYHOM BBIOOPKU. AHAJIW3 TPYHIbl BBIOOPOK.
BriOpakoBka. AHanu3 BapHalud, acUMMETpUH, 3Kciecca. I[IpoBepka HOpMaIbHOCTH
pactpenenenus. JJoBepuTenbHbI HHTEPBAI U JOBEPUTEIIBHBIE IPaHULBI. TOYHOCTH OIBITA
n [IpencraBnenue pe3ynapTaTOB aHAIM3a, MOIPEIIHOCTh OLICHKH cpenHero. lIpuHummsl



MJIAHUPOBAHMST HEOOXoauMoro oObema BeIOOpKH. CpaBHeHue aucnepcuit. CpaBHEHHE
CpPEIHUX.
CraTucTuyeckue BbIBOJBI.

Hucnepcuonnbiii  ananu3. Koppensuus. Perpeccuonnsiii  ananus. OpHo- H
MHOTO()aKTOpHBIE JVCIIEPCUOHHBIE KOMILJIEKCHI. YcnoBus MIPUMEHUMOCTH
AUcCTepcuoHHOTo  aHanmm3a.  CBsi3u  (yHKIMOHAJIBHBIE W KOPPEJSIHOHHBIE.
Koppensumnonnoe none Touek. CteneHn, ¢hopma, HampaBiieHue cBsi3el. JIuneliHas CBs3b.
KoaddumuenT koppensainu u kodhOUIMEHT ASTCPMUHAIIMHA U UX 0COOCHHOCTH. YacTHBIH
koapunmeHT koppessun. O1eHkKa 3HauuMOCTH KO3 (hUIlneHTa KOppessun. Y paBHEHHE
perpeccuu. Koadduumentst perpeccun u  ux cwmbica. JluHelHas perpeccus.
Cratuctuyeckas 3HAUUMOCTh TAPAaMETPOB YPABHEHHUS PETPECCUU U €€ OLICHKA. Y PaBHEHUS
pEerpeccuu U MPUUNHHO-CIIEACTBEHHBIE OTHOIICHUS MEKTy TPU3HAKAMH.

HoBble = MaTeMaTWKO-CTaTUCTUYECKHE METOJIbl B  DKOJOro-reorpauyeckux
uccnenoBanusix. Kracrtep-ananus. OOuue mnpeacTaBiieHuss o kiaccuduxanuu. Turbl
kinaccuukanuid. R —ananu3 u Q — ananuz. MeTtonbl kiactep — aHanu3a. AHalIu3 BpeMeH

3.2 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHI

Kypcom npenycMoTpeHo npoBefeHue 8 npakTuyecKux padorT:

1. OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKN TPOCTPAHCTBEHHON IIEPEMEHOM;

2. AHanu3 U3MEHYHUBOCTH IPOCTPAHCTBEHHOM NTEPEMEHHON METOIAMHU TEOPUH CITYYANHBIX
bynxmm;

3. AHanu3 3progU4YHOCTH, CTAIMOHAPHOCTH BTOPOTO MOPsJIKa U IPUPAILCHHMA
MPOCTPAHCTBEHHOW NIEPEMEHHOM;

4. AHanu3 reoMeTpUYECKON U CTPYKTYPHOM aHU30TpoNuU. BhisiBieHNE
IIPOCTPAHCTBEHHOI'O TPEHAA;

5. [oxGop Mozenu BapuorpaMMbl U OlIEHKA €€ 2P(HEeKTUBHOCTH;

6. OLeHKa IPOCTPAaHCTBEHHOM MEPEMEHHOM IIPU U3BECTHOM MaTEMaTUYECKOM OKHJIaHUU.
IIpocroit KpuruHr;

7. OLeHKa IpOCTPAaHCTBEHHOM MEPEMEHHON TPU HEM3BECTHOM MaTEMaTUYECKOM
OKUJIaHUU. OOBIKHOBEHHbBIN KpuruHr;

8. OueHka OMHapHOM MPOCTPAHCTBEHHOM NMEPEMEHHOM IPU HEU3BECTHOM
MaTeMaTUYeCKOM

3.3 TemaTnka KypcoBBIX POEKTOB (KYypCOBBIX padoT)
KypcoBoii mpoekT He peyCMOTPEH



4. Y4eOHo-MeTOAUYeCKOe U HH(pOpPMALIMOHHOE 00eceyeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThI
1. ®enepanbubiii 3akoH 0T 22.08.2003 1. Ne122-®3 «O Hempax».

2. PJ1-07-603-03. HHCTpyKIMs 10 TPOU3BOJACTBY MAaPKIICHIEPCKUX PpadoT.
VY1Bepxkena nocranoBieHueM ['ocroprexnaazopa Poccuu Ne73 ot 06.06.2003 r.

3. P/1-07-604-03. MHCTpyKIMSI IO MapKIIEHAEPCKOMY YUETY 00bEMOB rOPHBIX padboT
npu 00BIYE TIOJIE3HBIX UCKOMMAEMBIX OTKPBITBIM CITOCOOOM. Y TBEpXK/I€HA TOCTAHOBICHUEM
I'ocroprexnaazopa Poccuu Ne74 ot 06.06.2003 r.

4. Opnos I'.B. CaBukeHre TOpHBIX MOPOJ U 36MHOW MOBEPXHOCTH IO BIAUSHUEM
MOA3eMHOM pa3paboTKu: yueOHoe rmocodue st By30B. — M.: I'opnas kaura, MI'TY, 2010.
— 198 c.

5. [ler3nep M.E. Mapkiueitnepus./ M.E. Ile3uep, B.H. Ilonos. — M.: ['opHas kHura,
MITYV, 2006. —419 c.

6. ITonos B.H. I'eone3us u mapkumeiiaepus./ B.H. ITonos, B.A. Bykpunckuii, I1.H.
bpyeBuu. — M.: 'opnas kaura, MITY, 2007. — 453 c.

7. IllonoB B.H. KoMMeHTapun K MHCTPYKIMU 1O MPOU3BOACTBY MapKIIEHIEPCKUX
pabot: yueoHoe nocooue./ B.H. ITonos, B.H. Cyuenko, C.B. boiiko. — M.: I'opHast kHura,
MITYVY, 2011.-271 c.

ﬂOﬂO]ZHZ/lme]Zbele UCMOYHUKU.

1. Bykpunckuii B.A. Uctopus mapkmeitnepun. — M.: ['opnas kaura, MITY, 2007. —
209 c.

2. IlyukoB JI.A. Mapkuuelinepckas sHuuknoneaus. — M.: T'opHas kaura, MITY,
2006. — 315 c.

3. Tapacoa O.A., fpocnaBoBa T.IO. Mapkueitnepckoe naeno. Merogudeckue
yYKa3aHWs JJISI  BBIINOJIHEHUS JUIUIOMHOTO TIpoekTa st crenuansHoctd 130402
Mapxkeiaepckoe neno / O.A. Tapacosa, T.1O. fpocnaBoBa. — Yura: 3a6I'K, 2007. — 49c.



4.2  JIuleH3MOHHOE U CBOOOHO PacnpocTpaHsieMoe MPOrpaMMHoOe o0ecredeHue

1. MoiiOduc — poccuiickas KOMIAHHUA-Pa3padOTUYMK O€30MacHBIX O(MUCHBIX PEIICHHHA IS
oOImIeHus M COBMECTHOH paboTel ¢ jgokymeHtamu (AnbrepnatuBa MS  Office)
https://myoffice.ru/

2. IInarpopma nanoCAD — 310 poccuiickas miaTdopma st IPOSKTUPOBAHUS U MOJCITUPOBAHUS
00BeKTOB pasznuuHoi ciokHocTHu. [lognepkka GopmaroB *.dwg u IFC nemaer ee OTIUYHBIM
pemennem i copmenieHust CAIIP- u BIM-rexnonoruii. @yHKIHOHANI T1aTHOPMBI MOKET

OBIThH pacumpeH c TIOMOIIIBIO CHeIHaIbHBIX MOJTyJIeH
https://www.nanocad.ru/support/education/
3. Cucrema TPEXMEPHOTO MOJCIIUPOBAHUS «KOMITAC-3D»

https://edu.ascon.ru/main/download/freeware/

4, VALTEC.PRG.3.1.3. IlporpamMma uisi TEIJIOTEXHMYECKHMX HW THUIPABIMYECKUX PACUYCTOB
https://valtec.ru/document/calculate/

5. Ommnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help_desk/

4.2.1 CoBpeMeHHble mnpodeccHOHANIbHbIE ©0a3bl JAAaHHBIX W HWHGOPMALMOHHbIE
CIPpaBOYHbBIE CHCTEMbI

Poccwuiickas HarmoHanbHas OubaroTexa http://www.nlr.ru

3BbC «YHuBepcureTckas oubanoreka ornain» https://biblioclub.ru/index.php

Hayunas snexkrponnas oudiauoreka http://www.elibrary.ru

Poccuiickas rocynapctBenHas ouomuoreka http://www.rsl.ru

O6pasosarenbHas miatrdopma FOPAWT http://www.urait.ru

«TexskcnepT» — CHpaBOYHas CHUCTEMa, NPEAOCTABIAONIAs HOPMAaTHUBHO-TEXHUYECKYIO,

HOPMAaTHBHO-ITPaBOBYIO HH(popMaIuio hitps://Texskcnepr.canT/

7. HIT «<ABOK» — NOMOLTHUK HMHXXEHEpa MO OTOIUIEHUIO, BEHTHISALUHN, KOHIUIIMOHUPOBAHUIO
BO3/1yXa, TEIUIOCHA0KEHUIO ¥ CTPOUTENbHOI Teruodusuke https://www.abok.ru/

8. E-JIOCBE — DnextponHblii akonor. HezaBucumas nadopMaiys 0 poCCUICKUX OpraHu3anmsx,
0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOAATEIBHBIX aKTOB
https://e-ecolog.ru/

9. MWmxenepnas canrexunka VALTEC (xatamor mpoayKiuu ¥ HOpMAaTHBHAs JOKYMEHTAITHS)

https://valtec.ru/

ook wdE

4.2.2 DaeKTpoHHBIE 00pa3oBaTeIbHbIE PeCYPChI

[IpoBeneHue 3aHATHI M aTTECTAMA BO3MOXKHO B TUCTAHIITMOHHOM (hopmaTe ¢
MPUMEHEHUEM CUCTEMBbI TUCTaHIIMOHHOTO oOyuenus yuuepcurera (C10O-LMS) na
OCHOBE pa3paboTaHHBIX KadeIpoil dJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo
BCEM paszjiejaM MporpaMMmbl:

Haszganue 50P Ccblika Ha Kypc

«I'eocTtaTucTukay DOP HaxoauTCs B CTaIUK pa3pabOTKH

Pa3zpaboTtannbsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsimok nmpoBeaeHust pabOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS
OTJIETbHBIMU PACTIOPSHKEHUSIMU TPOPEKTOPA 10 yueOHOM paboTe U/Wiii HEHTPOM yueOHO-


https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/

METOAMYECKON pabOTHI.

Ka)I(I[BIﬁ CTYACHT OGCCHC‘-ICH WHAWBUAYaJIbHBIM HCOI'PAHWUYCHHBIM OTOCTYIIOM K
AIIeKTPOHHBIM Onbimotekam yauBepcureta (http://lib.mami.ru/lib/content/elektronnyy-
katalog). Cchlika Ha 3IEKTPOHHYIO OUOIHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

S. MarepuajbHO-TEXHHYECKOe o0ecreyeHue

Onsa npoBegeHuAa NEeKUMOHHbIX 3aHATUIM MCMOJIb3YHTCA AyAUTOPUM, OCHALLEHHbIE KOMMbKOTEpPaAMMU,
NHTEPAKTUBHbLIMM AOCKAaMU, MyNbTUMEANNHBIMU NPOEKTOPAMU N IKPAHAMMU:

AB2404, AB2415 n ayautopun obwero ¢poHaa. [na nposeseHMa ceMMHAPCKUX U nabopaTopHbIx paboT
ncnonb3ytotca aygutopun: AB2406, AB1101 n ayautopum kopnyca YPBAH. TEXHOIPA NHHOBAUMOHHO-
obpasoBaTenbHOM KOMMneKce « TeXHOrpaa», KOTOPbI PAcNoIOXKeH Ha Tepputopun BOHX.

6. MeTOIlI/I‘leCKI/Ie PEKOMEHIAIUNA

6.1 MeTO}II/l‘leCKI/Ie PEKOMECHAALNA IJIA NTPpEnoaAaBaTe Isi Mo Opranu3anuun oﬁyquI/m

6.1.1 IlpenonaBatens OpraHu3yeT MNpenoAaBaHUE AUCLUIUIMHBI B COOTBETCTBUU C TpPeOOBaHUSAMU
«Ilonoxxennst 00 opraHu3anuu 00pa30BaTENBHOrO Iporecca B MOCKOBCKOM IOJUTEXHUYECKOM
YHHUBEPCHUTETE U €T0 (prinanaxy», yTBepKIEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2 Ha mepBoM 3aHATHMH MpemnojaBaTeNb JOBOAUT 10 CBEACHHS CTYJIEHTOB cojepaHue paboueit
nporpaMMmsbl quctutuinasl (PI1T).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTYJEHTOB Ha:

—  BHJIBI ¥ GOPMBI TPOBEACHUS 3aHATUI 1O TUCIMITIMHE, BKIIIOYAst OPSIIOK IPOBEICHUS 3aHATU I
C TPUMEHEHHEM TEXHOJOTHM JAUCTAHIIMOHHOTO OOYYEHHS M CHUCTEMbI JAMCTAHIIMOHHOTO
oOyuenus ynusepcutera (C/1O Mockosckoro ITonutexa);
— BUABI, COJAEPKAHUE M TOPSAOK IPOBENEHUS TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPEJICTB;
— (¢opMy, cofepKaHUe U MOPSIOK MPOBEACHUS POMEKYTOYHON aTTECTAllMM B COOTBETCTBUU C
(OHIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbM PIT/L.
6.1.4 IlpernonaBatens IOBOJUT JO CBEACHHUS CTYAEHTOB Tpa(UK BBIIOJIHEHUS Y4EOHBIX padoT,
npeaycMorpeHHsix PITI.

6.1.5 IIpenongaBaresnb peKOMEHIYET CTYJAEHTaM OCHOBHYIO U JIONIOJIHUTEIBHYIO JINTEPATYPY.

6.1.6 IlpenogaBarens MpenOCTaBIsET Meped MPOMEKYTOUHOM aTTecTaluedl (3K3aMeHOM WIIA 3a4€TOM)
CIIMCOK BOIIPOCOB JIJIs1 TOJITOTOBKH.

6.1.7 IlpenongaBaTenu, KOTOpble NPOBOAST JIEKIIMOHHBIE U TpaKTUYECKUE (CEMHHAPCKUE) 3aHATHUSA,
COTJIaCYIOT TEMaTHYEeCKUH IUIaH NPAKTUYECKUX 3aHATUH, YTOOBI HCIONB30BaTh EIUHYI0 CHUCTEMY
0003HaYeHU, TEPMUHOB, OCHOBHBIX IMOHITUN AUCIUILIMHBI.

6.1.8 Ilpm MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSBICHHBIX TEM IPENOaBaTENIo
He0oOXO0IMMO YTOYHUTH IUIaH UX MpoBeneHus, corinacHo PII/], npoaymaTts GopMynupoBKHU U copepKaHHe
y4eOHBIX BONPOCOB, BBHIHOCHUMBIX Ha OOCYKIEHHE, O3HAKOMHUTHCS C IEPEYHEM BOIPOCOB IO TEMeE
CEMUHapa.


http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

B xone ceMuHapa BO BCTYIUTENIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAUNMOCTh TEMbI CEMHUHApPCKOI0
3aHSATUS, OMPEIENIUTh MOPSAJOK €ro MpPOBEACHMS, BpeMsi Ha OOCYXKIEHHE KaXJIOro y4yeOHOro Bompoca.
Hcnonb30BaTh GpOHTAIBHBIN OMPOC 1aBasi BO3MOKHOCTD BBICTYIIUTh BCEM CTYACHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUH.

B 3aknrounTenbHOM 4acTH CEMUHAPCKOTO 3aHSTHS CIAEAYET MOJIBECTH UTOTH: JaTh OLEHKY BBICT YIUICHHUI
KaXXJOro CTY/ACHTa U y4eOHOM TpYIIbl B LENOM. PacKphITh MONOXKHUTEIbHBIE CTOPOHBI U HEJOCTATKU
MPOBEACHHOTO CEMHHApCKOro 3aHaTus. OTBETUTh Ha BOMPOCH CTYACHTOB. Bwinare 3amanust s
CaMOCTOSITENTbHON pabOThI IO OJATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

6.1.9 Ilenecoobpa3Ho B X0/e 3alIUThl pedeparoB, 1a00PATOPHBIX PabOT, KYPCOBBIX PabOT M MPOEKTOB
3aaBaThb BBICTYHAOIIHUM U ayJUTOPHUH JOIMMOJHUTCIIBHBIC U YTOYHAIOIHNE BOIIPOCHI € LICJIBIO BHIACHCHUA UX
MO3UIUH TI0 CYHIECTBY 00CYKIa€MbIX TPOOJIEM.

Bo3moxHO mpoBeneHHe 3aHATUN U aTTecTaluil B AUCTaHLIMOHHOM (opMaTe ¢ MPUMEHEHHUEM CHCTEMBI
nuctanimoHHoro ooydenns ynuepeurera (CJJO Mockosckoro ITonurexa).

6.1.10 Ilopsmox mpoBeneHuss pabOT B AMCTAaHLMOHHOM (oOpMaTe YCTAHABIMBACTCS OTIEIbHBIMU
pacTopsHKCHHUSIMH ITPOPEKTOPa 10 yaeOHOU paboTe U/HUiTU IIEHTPOM Y4eOHO-METOINIECKON PabOTHI.

6.2 MeToauueckune yKa3aHusi 1Js1 00y4alOUIUXCSI M0 OCBOECHHUIO U CIIUNJIMHBI

6.2.1 CryneHTy HEOOXOOMMO COCTaBUTh Il ce0s rpaduk BBIIOJHEHUS Y4eOHBIX paboT,
npenycMorpeHHbix PI1J] ¢ yuérom TpeboBaHMit qpyruX JUCHUIUIMH, U3Y9aeMbIX B TEKYILEM CEMECTpE.

6.2.2 IIpu npoBeeHNH 3aHATUHN U MPOLENYp TEKYIIEH U IPOMEXKYTOUHONU aTTECTALIMU C UCIIOJIb30BaHUEM
MHCTPYMEHTOB MH()OPMAIIMOHHON 00pa30oBaTeIbHOM Cpe/ibl AUCTAaHIIMOHHOTO 00pa30BaHuUs YHUBEPCUTETA
(COO Mockogrckoro [Monurexa), kak BO BpeMsi KOHTAaKTHO#M pabOThI ¢ MpenoaaBaTeseM, Tak U BO BpeMs
CaMOCTOSITENTbHON paboThl CTYJEHT JIOJKEH 00ECleUYUTh TEXHUYECKYI0 BO3MOXKHOCTH JUCTAHLIMOHHOTO
MOJIKJIFOUEHUS K CUCTEMaM JIUCTaHIMOHHOTO 00y4eHus. [Ipu oTCyTCTBUU TaKOi BO3ZMOKHOCTH 00CYAUTH
CUTYALMIO C IPENOaBATENEM JUCIUIIIINHBL.

6.2.3 K mpoMexyTOUYHOM aTTecTallH OMYyCKAIOTCS TOJIBKO OO0YYaroniuecs, BBIMOJHUBIINE BCE BHUBI
yueOHOM paboThl, IpeyCMOTpEeHHbIE paboueil mporpaMMoit nucuumianasl (PTL).

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OIlEHUBAHNS Pe3yJbTATOB 00yUYeHUs
ITo qucuurivHe MpeycMOTpeH "aK3ameH".
Bomnpock! ajisi caMonoAroToBKH K ""3K3aMeHy '

1. OCHOBHBIE TOHATHA T'€OCTATUCTHUKY;

2. CnyyaiiHble BEJIMYMHBI, IPOCTPAHCTBEHHbIEC IEPEMEHHBIE, CTy4YaiiHble (PYHKIUY;
3. MOMEHTBI, UCTIOJIb3yEMBIE B JIMHEHHON T€OCTATUCTHUKE;

4. IlepBbIi1 MOMEHT - MATEMATUYECKOE OXKUIAHUE;

5. MoMeHTBI BTOPOro nopsiaKa;

6. DproauyHOCTb;

7. I'mnote3a CTalMOHAPHOCTH;

8. Ctporas cTallMOHapHOCTb;

9. CTanMoHapHOCTh BTOPOTO NOPSJIKA;

10. CranroHapHOCTh NMpUpPAILEHHIA



11. MHOroMepHbIe rayccoBble ciy4yaiiHble (QyHKIIUY;

12. MeToJ1bl re0CTaTUCTUYECKOr0 MOJIETUPOBAHHS;

13. IIpocToil KpUTHHT;

14. KpuruHr ¢ HeM3BECTHBIM MAaTEMATHUYECKUM OXKUJAHUEM;

15. ITapaMeTpbl KPUTHHTA;

16. OneHka Ka4ecTBa MOJICIH;

17. Buzyanuzanusi MOAEIH;

18. YcnoBusi, HEOOXOAUMBIE JIJIsi IPUMEHEHUS T€OCTATUCTUYECKUX METOJIOB;
19. IlpenBaputenbHbIi aHAIU3 U 00paOOTKa TPOCTPAHCTBEHHBIX JAHHBIX;
20. Buzyanuzarust BEIOOpKH Ha 0a30BO KapTe;

21. Jlexmacrepuzanus;

22. O6HapyX)eHHE KIAaCTEPOB;

23. MeTob! AeKIacTepru3aluu;

24. IlpoBepka OrpaHUYEHUN U MPETOI0KEHUIN T€0CTaTUCTUKY,

25. CTaTUCTUYECKOE ONHUCAaHUE JAHHBIX;

26. AHanu3 MpOCTPAHCTBEHHOT'O TPEH/IA;

27. IlpoBepka MyIbTHHOPMAILHOCTH;

28. BapuorpaMMHbIii aHAJIN3 JaHHBIX;

29. TloBepXHOCTh BAPUOTPAMMBI;

30. BapuorpamMmma no HanpaBJI€HUIO;

31. Panr, nopor, BIO>XEHHBIE CTPYKTYPHI;

32. IToBeaenue okoJo Hyls U 3PPEKT CaMOPOJIKOB;

33. AHM30TPOIIHS;

34. IIposBieHne NpucyTCcTBUS ApUPTa;

35. MoaenupoBaHue BApUOrpaMMBl;

36. bazucHbie MOsICH;

37. UtepaTuBHOE NOCTPOECHHUE MOJIENIA BAPUOTPAMMBI;

38. OueHka 0CTaTKOB METOAOM OPJANHAPHOIO KPUTHHTA;

39. OueHka NpocTpaHCTBEHHOTO TPEHAA HA OCHOBE MOJIEIIH TPEH/IA;

40. Ouenka u3y4aeMoi TPOCTPAHCTBEHHON NMEPEMEHHOM U TOCTPOCHHUE MPOTHO3HOM

7.2 1lllkana u KpUTEpUHU OLIEHNBAHUSA Pe3yJIbTATOB 00yUeHH s
«HeynoBiaeTBOpUTEIHLHO» - 00yUYaIOIIUNCS TEMOHCTPUPYET:
- CYIIECTBEHHBIE IPOOEIbI B 3HAHUAX y4eOHOr0 MaTepuania;
- IPUHIIMITUATIbHBIE OIIIMOKY MTPU OTBETE Ha OCHOBHBIC BOIPOCKHI OMJIeTa, OTCYTCTBYET
3HAHHWE U TOHUMAHHUE OCHOBHBIX MOHIATUN U KaTETOpPUU;
- HETIOHMMAaHUE CYITHOCTH JIOTIOJTHUTEIBHBIX BOTIPOCOB B paMKax 3aJjaHui OuIeTa;
- OTCYTCTBHUE YMEHUSI BBIIIOJIHATH TPAKTUYECKUE 3aJaHNs, TPELYCMOTPEHHBIE
MPOrpaMMON TUCUHUTUINHBI;
- OTCYTCTBHE TOTOBHOCTH (CITOCOOHOCTH) K AUCKYCCHHU M HU3KAasl CTETICHh KOHTAKTHOCTH.
2. «Y IOBJIETBOPUTENHHOY - O0YUAIOIIHUIACS IEMOHCTPUPYET:
- 3HaHUS TEOPETUUECKOT0 MATEPHUATIA;
- HETIOJIHBIE OTBETHI HA OCHOBHBIE BOIIPOCHI, OIIIMOKH B OTBETE, HEJOCTATOUHOE
MMOHUMAaHHE CYITHOCTH U3JIara€MbIX BOIIPOCOB;
- HEYBEPEHHBIE U HETOUYHbBIE OTBETHI HA JONOJHUTEIbHBIE BOPOCHI;
- HEIOCTATOYHOE BJIAJECHUE JTUTEPATYyPOr, PEKOMEHIOBAHHON POrpaMMOM JUCHUIUINHBL;
- yMeHHe 6€3 IpyObIX OITMOOK periaTh MPaKTUUYECKUE 3adaHusl.



3. «Xopouoy» - 00yJaromuics J1eMOHCTPUPYET:

- 3HAHHUC U TIOHNMAHUEC OCHOBHLIX BOIIPOCOB KOHTPOJIMPYCMOTO o0BbeMa MporpaMmMHOI o

MaTepuala;

- TBCPABLIC 3HAHUS TCOPCTHYCCKOT'O MaTCpHaJia,
- CITOCOOHOCTH YCTaHABJINBAThb U OOBACHATH CBA3b IMPAKTUKHU U TCOPHUHU, BBIABIIATD
IMPOTUBOPCYUMA, HpO6J'IGMI>I N TCHACHIIMU PA3BUTHA,

- IPaBUJIbHBIC U KOHKPCTHLIC, oe3 FPY6BIX OIHI/I60K, OTBCTHI HA ITOCTABJICHHBLIC BOIIPOCHI,

- YMEHUE pelllaTh MPaKTUYECKHUE 3aJaHusl, KOTOPbIE CIEAYET BBINOJIHUTS;
- BJIaJICHUE OCHOBHOM JIUTEPATYPOH, PEKOMEHOBAHHON MTPOTPAMMOM TUCHUTLITUHBI.

Bo3M0xHBI HE3HAUYNTEIbHBIC HETOYHOCTH B PACKPBITUH OTACIBHBIX MOJI0KEHU I BOITPOCOB

ousnera, MPUCYTCTBYET HEYBEPEHHOCTh B OTBETaX Ha JOMOJHUTEIbHBIE BOIIPOCHI.
4. "OtnuuHo" - 00y4Jarouuics IeMOHCTPUPYET:
- IyOOKHME, BCECTOPOHHUE U apryMEHTUPOBAHHBIE 3HAHMS IPOIPAMMHOIO MaTepUaa;
- I0JIHOE TOHUMAHHE CYIIHOCTH U B3aNMOCBSI3U pacCMaTPUBAEMBIX ITPOLIECCOB U
ABJICHUI, TOYHOE 3HAHHE OCHOBHBIX MOHATUHI B paMKax 0OCYKJIa€MbIX 3aJaHHII;

- CIIOCOOHOCTh YCTAHABIMBATh U OOBICHATH CBA3b MPAKTUKHU U TEOPUHU;

- JIOTUYECKH TIOCIIEI0BATEIBHBIE, COAEP/KATEIbHBIE, KOHKPETHBIE U MCUEPIIBIBAOIINE
OTBETHI HA BCE 3aJ]aHUs OUJIETa, a TaKXKe TOMOJIHUTEIbHBIE BOIPOCH K3aMEHATOPA;

- YMEHUE PEIIaTh IPAKTUYECKUE 3aJaHu;
- HaJIM4ue COOCTBEHHOW 000CHOBAHHOM MO3ULIMHU IO 00CYKIa€MBIM BOIIPOCAM;
- CBOOOJTHOE UCIIOJIb30BaHUE B OTBETAX HA BOIIPOCHI MaTEPHUAJIOB

7.3

7.3.1. Texyuuii KOHTPOJIb

OneHo4HbIE cpeacrsa

PesyabTarsl

(ocBOeHHBIE 00LIHE

OCHOBHbBIE TOKA3aTeIN OICHKH

DopMBbI U METO/ABI
KOHTPOJISl U

Oymymieii mpodheccuu, MpOsBISTh K HEl
YCTOWUYUBBIN UHTEpPEC

HpO(beCCHOHaIILHOfI ACATCIbHOCTH,

- y4acTue B CTYJIEHUECKHX

KOH(pepeHIUX, KOHKypcax H T.II.

e3yJbTaTa
pe3y OIlEHKH
KOMIIeTEHIINH)
OK 1. [IloHuMarh CyHIHOCTh U |- AaKTHUBHOCTh W WHHIMATUBHOCTH B | Habnodenue u
COITHAJTBHYIO 3HaYUMOCTD CBOeH | mporecce OCBOCHHUS | OUEHKA Ha

S3AHAMUAX u 8
npoyecce y4yeOHOU u
npouU3800CMEEHHOU
NPAKMUK

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO

ACATCIIBHOCTD, BBI6I/IpaTB THIIOBBIC

METOABI H CIIOCOOBI  BBIIOJIHEHHMS
HpO(bCCCI/IOHaJ'H:HBIX 3aJga4, OICHHUBATH

uX 3QPEKTHBHOCTH 1 KAYECTBO

- o0ocHOBaHHOCTH  BbIOOpa U

MPUMEHEHUS METOJ0OB U  CHOCOOOB
pemieHnss TpoQecCHOHANBHBIX 33134
IpU  BBHIMOJIHEHUH MAapKIIEHIepCKUX

pabor;

- CBOCBPEMCHHOCTD BBIIIOJIHCHUA pa60T
M OIICHKA MX Ka4€CTBa U TOYHOCTH.

Oxcnepmuas oyeuka
peuienust
CUMYAYUOHHDBIX
3a0ay

Habnriooenue u
oyenka Ha
3AHAMUSAX u 8
npoyecce yueOHOU u
npouU3600CMEEHHON

npakmuk

OK 3.
CTaHIAPTHBIX U

Ilpunumate perieHus B

HECTaHAapPTHBIX

- OpICTpOTAa OIICHKH CHTyaIlludl |

aJCKBATHOCTh  NPHUHATHS  PEIICHUI

9KC}’l€pWIHa}l OYeHKa
peuilerHus




CUTyallUsiX M HECTH 32  HHUX | IPOOJIEMHBIX NpOPECCUOHATBHBIX | CUMYAYUOHHBIX
OTBETCTBEHHOCTb 3aaq; 3a0au

OK 4. OcymecTBIarh TIOUCK W | - pPe3yIbTAaTHBHOCTD TIOUCKa | Dxcnepmmuoe
HCIIONTH30BaHNE nHdopmaruy, | “HGopMaIun B Pa3IMYIHBIX | HabarooeHue u
HeoOxomuMor st 3(p(QEKTHBHOTO | UICTOYHUKAX, B T.4. ceTH VIHTEpHET; oYeHKa Ha
BBITTOJTHEHHUS PO eCCHOHANTBEHBIX NPAKMUYECcKux
3ajad, npoQecCHOHATEHOTO u| a1ICKBATHOCTD or6opa I:I 3auAMUAX U 8
JUYHOCTHOTO Pa3BUTHS HCIOIb30BAHIA TOIYHCHHOM | 4 0yecce yuebnoii u

nHpOpMAITUH JUISt peleHus

npo(hecCHOHANBHBIX 3a/a4.

npoU3800CMEEHHO
NpaKmux




