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1. Ilean u 3agauM 0CBOEHHS AUCHHUILINHDBI

Heap aucnumianHbl: ¢GOpMUPOBAHHE CHCTEMbl NPO(ECCHOHANBHBIX 3HAHUM U
IIPAaKTUYECKUX HABBIKOB OLICHKHU U pacdeTa Ha IIPOYHOCTh U JKECTKOCTh IIPHU PA3JIMYHBIX BHEITHUX
BO3JICUCTBUSAX 3JIEMEHTOB U JETAJIEH, BXOASIINX B COCTaB KOHCTPYKIMHI, MAIlIMH U MEXAHU3MOB.

3agauu AUCHMILINHBI:

- Ha OCHOBAHMHM JACHCTBYIOIIMX MPABOBBIX HOPM, HMEIOLIUXCS PECYPCOB U OIPaHUYEHUN
COCTaBJISITh ONTHUMAJIbBHBIE MOJIENH (PacUETHBIE CXEMbl) KOHCTPYKTUBHBIX 3JIEMEHTOB JI€Talel U
KOHCTPYKIUH C Y4€TOM padOThI IPU Pa3INYHbIX BHEITHUX BO3JICHCTBUSX;

- TOpPUMEHSTh  €CTECTBEHHOHAY4YHbIE W  OOIICHMH)KEHEPHBIE  3HAHHUSA,  METOJIBI
MaTE€MaTU4YeCKOro aHaju3a M MOJCIMPOBAHUS, TEOPETHUYECKOTO M 3KCHEPUMEHTAIBHOTO
UCCIIEIOBaHM B IPOPECCUOHATBHOM IS TETbHOCTH.

Co3naBast HOBblE KOHCTPYKILIMH, HHXKEHEP MTPOEKTUPYET pa3Mepbl UX JIEMEHTOB, IPOBOJAUT
IIPOYHOCTHBIE PACYEThl METOJAMH COIPOTUBIICHHUS MAaTepUanoB. [[anbHEeNINI pacyeT 2JIEMEHTOB
MallMH ¥ KOHCTPYKIMH NPOU3BOAMUTCS C TOMOLIBIO COBPEMEHHBIX BBIUHUCIUTEIBHBIX
IIPOrPaMMHBIX NPOAYKTOB YMCICHHBIMM MeToJdaMu. /[ aHaiM3a JOCTOBEPHOCTH PE3yJIbTaTOB,
MOJIy4aeMbIX C IMOMOUIbIO MPHUKIAAHBIX KOMIBIOTEPHBIX IMPOrpamMM, UCIOJb3yeTCs CPaBHEHUE C
pe3yapTaTaMy pacyeToB YIPOIIECHHBIX MOJEIEH METOJaMU COIPOTUBIICHUsS MaTepuanoB. i
yCHemHo npodeccuoHANbHON IeATeIbHOCTH HHXKEHEpPY HEOO0XOAMMO BbIpabOTaTh HABBIKU
CO3JaHMSI TPOCTBIX U SCHBIX MOJENEH SBICHUA M pEaJbHBIX OOBEKTOB, OTOpachiBas
BTOpocTeneHHble ¢akrtopbl. Co3gaHue W BbIOOpP ONTUMAIBHONM MOJEIH JOJKHBI  OBITh
peayn30BaHbl C Y4eToM (U3MYECKUX 3aKOHOB, COBPEMEHHBIX HOpPMATHUBHBIX IPaBOBBIX 0a3,
METO/Ibl MATEMATHYECKOr0 aHalu3a U MoJenupoBaHus. C MOMOULIBI0 pacyeTOB HAa MPOYHOCTh U
KECTKOCTh IPU pa3IMYHBIX BUAAX AeopMaiuii Ha3HAYAIOTCs HAavaJlbHBIE pa3Mephl JeTalieil u
9JIEMEHTOB KOHCTPYKLHMH, BBIOMpaeTcsi Marepuan Uil UX H3TOTOBIIGHUS, OILICHUBAETCA UX
CONPOTUBIICHUE BHEIIHUM BO3/ICUCTBUSAM.

2. Mecto aucuuniaunsl B crpykrype OITIOII BO

JlucuunianHa OTHOCUTCA K TUCIUIUIMHAM 0053aTeTbHON YacTH Y4eOHOro IJiaHa.

Heo0xonuMbpIMH yCITOBUSIMU JI1 OCBOSHUS AUCIUILITHHBI SIBISIOTCS

SHAHUA!

- OCHOBHBIX TOJXOJOB K (opmanuzanud W MOAETUPOBAHUIO ABWKECHUS U
paBHOBECHS MaTEepPUAIIbHBIX TEJT;

- MIOCTAaHOBKU M METOJ/IOB PEILIEHHUS 33]a4 O ABUKEHUU U PABHOBECUH MEXAHUYECKUX
CHCTEM;

VMeHUsL:

- BOCIIPUHUMATh ONTUMAJIbHOE COOTHOIICHWE 4YacTel U IeJIOr0 Ha OCHOBE
rpadpuueckux Mojenel, MPaKTUYECKH peaTu3yeMblX B BHUIE 4YepTeXed KOHKPETHBIX
MIPOCTPAHCTBEHHBIX OOBEKTOB;

- MPUMEHSITh 3HAHUS, TONYYCHHBIE TI0 MaTeMaTHKe, (U3MUKe, TeOpeTUYEeCKOU
MEXaHUKE TPHU MU3YUYEHUH PACYETOB KOHCTPYKTHBHBIX 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIMH U
JieTaneil MallliH U MEXaHU3MOB Ha IPOYHOCTh U JKECTKOCTb;

HABLIKIUL:

- BJIQJICHUSI OCHOBHBIMU COBPEMEHHBIMH METOJAMH MOCTAHOBKHU, HUCCIEAOBAHUS U
pEIICHUS 3a/1a4 MEXaHHUKH.

ConepxaHve  JOUCHUIUIMHBL ~ SIBIISIETCS  JIOTUYECKUM  IPOJOJDKEHHUEM  COJIep KaHUs
auctuminH «Martematukay, «®Pusukay, «TeopeTnueckas MeEXaHUKa» U CIYKHUT OCHOBOHW ISt
OCBOGHUS APYTUX AUCHUIUTMH MPO(QUIBHON HATPABIEHHOCTH.

3. Pe3yabTaThl 00yueHHUsI O TUCHHIITIHHE



[Ipouece
KOMIIETEHIINN:

HU3y4ECHUS

NUCHUIIIINHEI

HampaBieH Ha (OPMHUPOBAHHE  CIETYIONIUX

Tab6muna 3.1

Ko n HanmeHoBanne
KOMIIETEHIIHHA

Kop u nHammeHoBanue
WHJIIKATOpa JOCTHKEHUS
komrerenimu (UJ1K)

Kon 1 HanmeHOBaHME pe3ynbTaTa 00ydIeHUs 110
JICIIUTIIIMHE

YK-2. Criocoben
OINpENENATh KpYT 3aJa4 B
paMKax MOCTaBIEHHOM
LIeTIN ¥ BEIOMpaTh
ONTHMAJIbHBIE CIIOCOOBI
UX PELICHUs, UCXOAs U3
JIEHCTBYIOIIUX IIPABOBBIX
HOPM, UMEIOLIUXCS
PECypcoB U OrpaHUYEHUM

VK-2.1 IlpoBogut aHanu3
MOCTaBJIEHHOH LIeNu 1
¢dhopmynupyet
COBOKYIIHOCTb
B3aUMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HE00X0IUMO
penmTh IS ee
JOCTHKEHUSL.

3Hats (31): MeTOAMKY INPOBEICHUS aHAIU3a
MOCTaBJICHHOH LieN U POPMYJIMPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOpbIe HEOOXOIUMO PEIIUTh
JUISL €€ TOCTHKEHUSI.

Ymets (Y1): mpoBOIUTE aHATTU3 TIOCTABICHHOM LIEA U
(hopMyIHPYET COBOKYITHOCTh B3aMMOCBSI3aHHBIX 33134,
KOTOPBIC HEOOXOAUMO PEIIUTh IS €€ JOCTHKCHHUS.

Brnanets (B1): MeToaukoil mpoBeneHUs aHaIM3a
MOCTABJICHHOH LIeN U POPMYIHPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPbIe HEOOXOIUMO PEIIUTh
JUISL €€ TOCTHKCHUS

VK-2.2 Beibupaer
ONTUMAJIBHBIN CIIOCO0
pelieHus 3a71a4, UCXOAs U3
MMEIOIINXCS PECYPCOB U
OorpaHUyYeHui

3HaTh (32): MEeTOAMKY BBIOOpa ONTUMAJIBHOTO CrIocoda
pelieHust 3a71a4, UCXOAs U3 UMEIOIMXCS PECYpPCOB U
OrpaHUyYEHUI

Yumetsb (Y2): BeiOupars onTUMaIbHBINA CIOCOO pEeLICHUs
3a71ad, UCXO/Is U3 UMCIOILINXCS PECYPCOB M OTPaHUICHUH

Buanets (B2): MeToa1KO# BEIOOPA ONTUMATHHOTO
crioco0a pemreHus 3a1a4, HCX0s U3 UMEIOIIUXCS
PECYpPCOB U OTpaHUYCHHHA

OIlIK-1.
CrocobeH pemrats
3a1a4M, OTHOCSIINECS K
npoQeCcCUOHANTBHOM
JIeITeIIbHOCTH, IPUMEHSIS
METOJIbI MO/ICIIUPOBAHYS,
MaTeMaTH4eCcKOro
aHanM3a,
€CTECTBEHHOHAYYHbIC U
oO0IIenHXeHepHBIe
3HAHMSI.

OIIK-1.3. O6pabatbiBaet
pacueTHbIe U
IKCIIEPHMEHTAJIbHBIC
JaHHBIE BEPOSITHOCTHO-
CTaTHCTHYECKUMHU
METOJIaMH.

3uath (33): METOTMKY COBEPIICHCTBOBAHHUS
MPOM3BOJICTBEHHBIX IPOIIECCOB C UCTIOIL30BAHIEM
9KCTIEPUMEHTAIILHBIX JJAHHBIX U PE3yJIbTaToB
MO/JIETTMPOBaHHUS

Ymets (Y3): HCoNb30BaTh METOUKY
COBEPIICHCTBOBAHUSI IPOU3BO/ICTBEHHBIX MPOIECCOB C
HCIIOJIb30BAaHUEM IKCIIEPUMEHTANILHBIX JIAHHBIX U
PE3yIbTATOB MOJICITHPOBAHUS

Bnagers (B3): meToaukoii coBepiIeHCTBOBAHUS
MIPOU3BOJCTBEHHBIX MPOLIECCOB C UCIOIb30BAHHEM
AKCIIEPUMEHTAIBHBIX TaHHBIX U PE3YIbTATOB
MOJICTTUPOBAHUS

OIIK-1.4. Pemraer
WHXEHEPHO-
TeOMETPUUYECKUE 3a]a9H

rpadUUecKUMH CIOCO0aMH.

3Hatb (34): METOJUKY UCIIOJIb30BaHUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX AUCIMILINH, IPaBUIIa
MTOCTPOCHUS TEXHUUECKHUX CXEM U YepTeKer

Ymets (V4): ucoap30BaTh OCHOBHBIE 3aKOHBI
©CTECTBEHHOHAYYHBIX AUCIMILIMH, IIPABUIIA TIOCTPOCHHUS
TEXHUYECKHUX CXEM U YepTexen

Bnagets (B4): mMeToankoil MCTIONB30BaHUS OCHOBHBIX




KOZI 1 HAMMCHOBAHUC
KOMIICTCHIINH

Kop u nammeHnoBanue
WHIUKATOpa TOCTHIKESHUS
xomrrereHIu (MJIK)

IHUCLUIIINHE

KO,Z[ 1 HAaUMCHOBAHUC PE3YyJIbTaTa O6y‘{eHI/IH 10

3aKOHOB €CTECTBEHHOHAYYHBIX JUCHUIIIINH, ITpaBUIa
TIIOCTPOCHUS TEXHUICCKUX CXEM 1 qepTen(eI?I

4, O0beM JUCHUTLINHBI

OOuuii 00beM JUCHMIUIMHEI COCTABIAET 3 3a4eTHRIX eauHuIlb], 108 yacos.

Tabmuua 4.1
AynutopHsle 3aHiTUs / KOHTakTHas | CamocTos
®opmMma
dopma Kypc/ pabora, 4ac. tenbHas |KOHTPOIIb,
MIPOMEKYTOUYH
obOydeHust | ceMecTp IMpaktuueckue| JJaboparopusie | pabora, yac. o
Jlexkumm OH aTTeCTallix
3aHATUA 3aHATUA qac.
Ounas 213 18 - 34 56 - 3a4eT
5. CTpyKTypa M cojiep:KaHue TUCHUIIHHbI
5.1. CTpyKTypa AUCHUIUIUHBL.
ouHas ¢opma odyuenus (OPO)
Tabmwmma 5.1.1
CTpyKTypa JUCHMILINHEI AyautopHsie
No TPYILypa AcH 3aHATHUA, Yac. CPC, Bcero, Kox MJTK OLieHOYHbBIC
w/m | Homep Haunmenosanue 1 Tp. T1a6. qac. yac. A cpencTaa
pasnena pasnena
JIab.
1 1 BsonHas yacTe 4 0 4 10 18 VK-2.1 paGoTs
Ne 1,23
Pactsoxenne-
2 p | Cxarne. Pacuersr |, 0 10 10 24 | ONK-1.3 | PIP Nel2
Ha MPOYHOCTh U
JKECTKOCTb.
I'eomerprueckue VK22 PI'P Ne3
3 3 XapaKTEPUCTUKU ) 0 A " 18
e JIab.
IUIOCKUX CEUCHUM
OIIK-1.4 paboTsl
Ne 4.5
Kpyuenne, VK-2.1 | PIP Ned
Cnaur. PacueTsl
4 4 Ha IPOYHOCTH U 2 0 6 12 20 JIa0.
JKECTKOCTb. OIlK-1.3 paboThI
Ne 6,7
[Tnockwuit u3ruo. VK-2.2 PL'P No5
PacueTs Ha
JIab.
5 5 IPOYHOCTH U 6 0 10 12 28 5
OIIK-1.3 PpaooThI
JKECTKOCTb. Ne
8,9,10,11
3auer VK-2.1
6 1-5 ) ) ) ) ) YK-2.2 | Bompocsl K
OIIK-1.3 3aueTy
OIIK-1.4
Hroro: | 18 0 34 56 108




- 3aouHast Gpopma ooydenus (3D0O): He peanuzyercs

- ouHO-3a04Has Gopma o0yueHus (O3DO): He peanuzyercs

5.2. ConepxaHue NUCIUIIIIAHbBI

5.2.1. Coneprkanue pa3iesioB JUCIUTLIMHBI (TUIAKTHYECKUE STUHUIIBI).

Paznen 1. BBoanasi yacrte.

Tema 1: OCHOBHBIE TOHATHS.

OcHOBHBIE TOHATHS M 33Jaud Kypca IO HM3YyYCHHIO HampsKEHHO-1e()OPMHPOBAHHOTO
COCTOSIHUSL U PAOOTOCIIOCOOHOCTH THUIIOBBIX 3JIEMEHTOB KOHCTPYKUMH. OCHOBHBIE OOBEKTHI,
u3ydaemble B Kypce. PeanbHas KOHCTpyKLHMA M ee pacdyeTHas Mozenb. lloHsatue o crepikHe
(Obpyce). Baemnne cuitbl 1 UX KiaccupuKarus.

Tema 2. BHyTpeHHME yCWINS B IONEPEUYHBIX CEUEHUSIX CTEPHKHS.

Merton onpeneneHus BHyTPpEHHUX yCUIUi. BHyTpeHHME yCrins IpU pacTsSHKEHUN-CKATHH,
npu KpydeHun. BHyTpennue ycwius npu usrude. JuddepeHnuansasie ypaBHEHHS PaBHOBECHS
IPSIMOJIMHEMHOIO CTEPHKHS.

Tema 3. Hanpsoxenus u gedopmarum.

BuyTtpeHHue cuibl n HanpsbkeHus. HampspkeHus noJiHble, HOpMaJIBHBIE, KacaTelbHbIE U
BBIpQ)KEHUE 4Yepe3 HUX BHYTPEHHUX CHJIIOBBIX (akTtopoB. Ilepememenuss u nedopmanuu.
Hedopmanun nuHelHble M yrioBble (caBuru). Buasl mnpocTeix  aegopmanuii  cTepiKHS:
pacTsbKeHHe-coKaThe, CABUT, KpydeHue, u3rud. JlomymieHus o cBolicTBax Marepuala 3JIEMEHTOB
KOHCTPYKLUH.

Pa3nea 2. PacTsizkenne-cixxkatue. Pacuersl Ha IPOYHOCTD M KeCTKOCTb.

Tema 4. Hanpspkenus v jeopMaliuy Npy pacTsHyKEHUU U CHKATHH.

Hanpspkenus u nedopManuu npu pacTsbKEHUU W ckaTuM. 3akoH ['yka. Hampsokenust B
CCUCHHUAX, HAKIIOHEHHBIX K OCU CTEPXKHS.

Tewma 5. McnibiTanust MaTepuaioB Ha pacTsKEHUE-CKATHE.

OnpITHOE M3y4EHHE MEXAHMYECKHX CBOMCTB MAaTEpHAJIOB NPU PACTSIKEHUM WU CKATHH.
JuarpamMmbl pacTsSOKEHMs] — CXKaTHsl IUTACTUYHBIX W XPYNKHUX MarepuanoB. 3akoH ['yka mpu
PacCTSKEHUU U CIKATUU.

Tema 6. MeToibl pacueTa CTPOUTENbHBIX KOHCTPYKIUH.

OCHOBHBIE TOHATUSA O MPOYHOCTH M KECTKOCTH. KpuTepunm HacTyIuleHHs NpenelbHbBIX
COCTOSTHUI B 3aBUCUMOCTH OT CBOWCTB MarepHasa, yCJIOBHM paOOThl M Ha3HAYEHUsI KOHCTPYKIIUH.
MeTtoapl pacyera 1o JOMYCKaeMbIM HAaIPSDKEHUSAM, pa3pyLIaroIliMM Harpy3kaM M IO NpEAeIbHbIM
COCTOSIHUSIM.

Tema 7. Ompenenenue nepeMerieHuil B 001EM caydae pacTsHKEHUS-CoKATHSL.

Omnpenenenve nepeMenieHui u 1edpopManuii 1 3JIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIHH,
paloTaroUMX Ha pacTsHKeHHE M CKaThe. YClIoBUE KecTKOCTH. OCHOBHbBIE BHUJBI 3ajau IpH
pacderax Ha *KECTKOCTb.

Tema 8. CTaTnueckn HEONpEAETUMBIE CUCTEMBI IPU PACTSHKEHUN-CKATHH.

CraTtuyecky HeONpeNeNMble 3aladd MpH pacTsLKeHUU-ckaTuM. TemmepaTypHble U
MOHTAKHBIE HaIlPSLKEHHUS.

Paspnen 3. 'eomeTpuyeckne XapaKTepUCTHKH IVIOCKUX CeYEeHU I

Tema 9. ['eoMeTprueckne XapaKTEPUCTHKH TNIOCKUX CEYEHU.

Ha3nauenne reomerpuueckux XxapakTepucTHK. (CTaThyeckue, OCeBbIE, NOJIPHBIA U
HEHTPOOSKHBIA MOMEHTHl HWHEpUUH. 3aBUCUMOCTb MEXJYy MOMEHTaMH WHEpLUUU IpH
MapaJuIeJIbHOM IIEPEHOCE OCEH.

Tema 10. Beruncinenne MOMEHTOB MHEPIIUM CIIOKHBIX CEUEHU.

3aBUCUMOCTh MEXJYy MOMEHTAMH MHEPLHMU MPHU MOBOPOTE KOOPAMHATHBIX Ocel. I 1aBHbIE
OCH U I'JIaBHbIE MOMEHTHI MHEpLUU. Paninycsl nHEpLUN.

Pasnen 4. Kpyuenne. CnBur. Pacuersl Ha IPOYHOCTD U KECTKOCTb.



Tema 11. Kpyuenue. Casur. PacyeTsl Ha HPOYHOCTH M MKECTKOCTh. YMCTBIM CHBUT.
Kpydenue crepxHelt ¢ KpyriibIM MONEPEYHbIM cedeHrueM. PacueTsl Ha mpouHocTh. OnpeneneHue
YIJI0B 3aKpy4yrBaHus. PacueTsl Ha )K€CTKOCTb.

Paznea 5. Ilinockuii u3ruod.

Tewma 12. ITnockuit nu3rn6. HopmanbHble HaMpsOKEHUS.

BreiBox hopMyIibl [Isi HOpMaIbHBIX HAIMPSHKCHUN B MONEPEYHBIX CEUCHHSIX. PacueTsl Ha
MPOYHOCTH IO HOPMAJIbHBIM HAPSKEHUSIM.

Tema 13. [Tnockuit n3ru6. KacarenbHble HaPsHKEHUS.

Kacarenbuple HampspkeHus I crulomHbIX ceueHuidd (dopmyna JI. WM. XKypasckoro).
Pacnipenenenne KacaTelbHBIX HaNpsOKEHUM B cedeHUsX Oanok pasinyHod ¢opmbl. Pacuer Ha
MPOYHOCT.

Tema 14. Ilepemenienus npu u3ruoe.

Huddepenunansoe ypaBHeHHE i (QYHKIUM TpOoruOOB U €€ pPa3HOBHUIHOCTH.
Henocpencteennoe unrerpupoBanue quddepeHanbsHoro ypaBHeHust. [ paHu4HbIe YCIOBUS.

Tema 15. MeTo1 HaYaJIbHBIX TAPAMETPOB.

Tema 16. Onpenenenue nepeMenicHU B OaJIKaXx SHEPreTHICCKUM METOJIOM.

Tewma 17. Onpenenenue nepemenieHuit merogoM Makcsemia — Mopa.

Brruncnenmne unrerpansa Mopa ¢ ucnonab3oBanueM GopMyi YUCICHHOTO HHTETPUPOBAHUS.

5.2.2. Copeprkanue TUCHUTUIMHBI IO BUJAM y4eOHBIX 3aHSATHH.

JleKIMOHHBIE 3aHATHSA
Tabmuma 5.2.1

No Howmep Tema nexnuu
wo | PBACR g0
JUCIUITNHBI
1 5 OcHOBHBIE TOHATHA. BHYTpeHHHE YyCHIMS B IIONEPEYHBIX CEUCHHAX
1 CTEpPIKHSL.
2 2 Hanpsokenus u neopmanyu.
Hanpspkenust 1 nedopmManvu Npu pacTsDKEHUH W ckaTtuu. VcnbitaHus
3 2 MaTepHajoB Ha pacTsHKeHUe-cxxatue. MeToabl pacyeTra CTPOMTENIBHBIX
2 KOHCTPYKIHI.
4 5 OmnpenenieHrue MepeMelleHnid B OOIIeM cllydae pacTsHKeHUsS-CXKAaTHsl.
CraTu4ecKky HeOoNpeaeIMble CUCTEMBI TPU PACTSKEHUN-CHKATHH.
5 3 5 I'eomeTprdeckne XapakTepUCTUKU _ TI0CKHX ceueHUH. Brruucnenue
MOMEHTOB HHEPIHH CIOXKHBIX CEYCHHH.
6 4 2 Kpyuenne. Cnsur. PacyeTsl Ha IPOYHOCTD U )KECTKOCTb.
7 5 [Tnockwii m3rud. HopmanbHeie HanpsbkeHust. [Inockuit n3rn6. Kacatenbuele
HanpsLKEHUSL.
8 5 2 [lepemenenns mpu n3rude. MeTo HavanbHBIX TAPAMETPOB
9 5 OnpeneneHne TniepeMenieHUH B Oallkax DHEPreTHYECKHM  METOJIOM.
Omnpenenenne nepemMenieHui MeronomM MakcBemna — Mopa.
Hroro: 18
IIpakTHYecKkue 3aHATHA
[TpakTudeckuie 3aHATHs YI€OHBIM IJIAHOM HE TPEyCMOTPEHBI.
JlaGopaTopHbie padoThI
Tabmuma 5.2.2
ST— Homep O06nbewM, yac. HanmenoBanue nabopaTopHoi paboTh
e Ne /o paszieria 0o0
MUCLUTIIINHBI
1 1 JIa6.pa6. Nel. McipiTaHue MaTepHalIOB Ha pacTsHKEHHUE HANPSDKEHUE




’ 1 ’ 3ammra padot mo mad.pad.Nel.
HcnpiTaHre MaTepHaioB Ha pacTsDKEHUE HAIPSDKCHHE
3 5 3 JIab.pabNe2. OmnpenencHue MOIYISI IPOAOIBEHON YIPYTOCTH U
ko3(¢punuenra [lyaccona
4 2 3 JIa6.pa6.Ne3. OnpeneneHue MOTyIs CIBUTA
5 5 4 3amura mad.padot No2 m Ne3.
6 3 1 JIa6.pabNed. VicciemoBanne HaPSHKEHHO-IE(POPMHUPOBAHHOTO COCTOSTHUS
B CTEpIKHE IIPU KPYUCHUU
7 3 1 3amuTa 1a6.padboThl Ned:
8 3 1 JIa6.pa6.Ne5. Onpenenenre yria 3aKkpydyuBaHUs CTEPIKHS
9 3 1 3amura a6.pad Ne5 . + prp.
10 4 2 Jla6.pabota Ne6 Ompenenenne HOpMANBHBIX HAPSDHKCHUN B TIONICPEIHOM
CeUeHHNH OATKH TIPH MPSIMOM YHUCTOM H3THOe
1 4 2 JIa6.pabota Ne7. Ompenenenue mpornda u yria moBopoTa Oanku npu
n3rube
12 4 2 3amura 1a6.pad.Ne6 7.
13 5 2 Jla6.pabora Ne§8 VccnenoBaHue MIOCKOT0O HANPSHKEHHOTO
COCTOSTHHS
14 5 2 Jlab.paboTa Ne9 Onpenenenne HapsHKCHUN U TEpEeMEIIeHUH B Oalike pu
KOCOM H3rude
15 5 2 JIab.paboTa Nel( HccrrenoBanme BHEIICHTPEHHOTO PACTSDKEHUS CTEPIKHS
16 5 2 Jla6.pabota Nel1 [IpuMeHeHre IPUHITMTIA B3AUMHOCTH TIEPEMEIIEHUH K
HOCTPOSHHUIO M30THYTON OCH Oaku
17 5 2 3amurta 1a6.padot Ne9,10,11.
HUroro: 34
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabmuna 5.2.3
Ne Howmep Tema Bun CPC
I paszaena
t JIACLUTUIUHBI 020
1 1 10 BBoanas yacth Brinonnenue
2 2 10 Pactsxenue-coxarue. PacueTsl Ha MPOYHOCTD pacdeTHO-TpadUIeCKIX
1 J)KECTKOCTb. pabor,
3 3 12 [eoMeTpHUECKHE XapaKTEPUCTHKY IIOCKUX | HMOJTOTOBKA K j1ab.paboram,
CceYeHUI paboTa ¢ COBpeMEHHBIMU
Kpyuenue. Cysur. PacueTsl Ha IPOYHOCTb M | KYPHAIAMU(3IEKTPOHHBIMU
4 4 12 SKECTKOCTD. Y TICYaTHBIMH ), CO3/TaHUE
[Tnockwuii n3ru6. PacueTs! Ha NPOYHOCTH U WHTEJUICKT-KapT,
5 5 12 YKECTKOCTD. KOHTpOJIbHAs paboTa
6 1-5 - - [ToaroroBka k 3a4eTy
HUroro: 56

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIi:

5.2.3. HpCHO,Z[aBaHI/IC AUCHUIUIMHBL BEACTCA C TMPUMCHCHUEM CICAYHOIIUX BHUIOB

Co3naHne MHTEIIEKT-KapT:

BMECTO TMEPENHChIBAaHUS MHPOpPMAIMM CO CIIAWJI0B WU

MEXaHMYECKOTO KOHCIEKTHUPOBaHUS OOydaromuecs NpuoOpeTaroT HaBBIK PaOOTHI € OOJBIINM

obbemoM uHpopmanuu. bonee mompoOHO O HamieM ONBITE NMPUMEHEHHS STOW METOIUKHA B
npemnoaBaHuu cornpomata https://mir-nauki.com/73PDMN620.html.



https://mir-nauki.com/73PDMN620.html

-Pabora ¢ coBpeMeHHbIMH 0a3aMH HAay4YHBIX KYPHAJIOB Pa3HOH HAIPaBICHHOCTH, paboTa ¢ 6a3amu
Hay4HbIX ctaredi u marentoB (https://scholar.google.ru, https://elibrary.ru u T.1.): morpyxenue
00y4aromuxcst B peajbHOE MPUMEHEHHE U3YYaeMbIX TEOPETUUECKUX MaTepPHaIOB, pACCMOTPEHHE

pa3MYHBIX ~ HaMpaBJICHWH  HAyKW, OpHEHTallds B  BBIOOpE  CBoero  Oyaymiero
HarpaBiaeHusA(IpoP I ) UHKEHEPHOU EATETLHOCTH;

- Komannas paboTa B MUHH- TpyIIax;

-Munu- Kondepenmuu, kax 3amura j1a0.padoT: YMEeHHE MPe3eHTOBATh CBOM MBICIH U UJICH

- DKCHEpUMEHTHI, COIOCTABICHHE C TEOPHEW, Pa3BUTHE YMEHHUS aHAIM3UPOBaTh JaHHBIE U
CHHTE3HPOBATH HJICH.

6. TemaTuka KypcoOBBIX paGoT/IIPOEKTOB
KypcoBbie paboTh/POEKTHl Y4€OHBIM IJIAHOM HE MPEIYCMOTPEHBI.

7. KoHTpoJibHBIE PadoOTHI
KonTtposnbHbie paboThl Y4eOHBIM TIIAHOM HE MPEYCMOTPEHBI.

8. OueHka pe3yJIbTATOB OCBOCHHS TMCIHIJIUHDI

8.1. Kputepun olieHMBaHUSI CTENEHU MOJHOTHI M KayeCTBa OCBOCHHUS KOMIICTCHIIMI B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yJibTaTaMu 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeliTuHrosast cucreMa OILICHMBAHHMS CTEINEHHM IMOJHOTHI M KayecTBa OCBOCHUS
KOMIIETeHIINI 00y4aromuxcsi oyHor (Gopmbl 00yueHus npejcTabieHa B Tadmuie 8.1.

Tabmuua 8.1
. Konngectso
Ne /m Buzp! MmeponpusTHii B paMKax TEKYIIETO KOHTPOIIS
6aoB
1 Texymas aTTecTarus
1 JlabopatopHas paboTa Nel. McmsiTaHre MaTepraioB Ha PacTsHKCHHE HAMTPSDKEHHE 0...6
2 PacuerHo-Tpaduueckas padora Nel. [TocTpoeHne 3mop NpOIOTIBHBIX YCHUIINH, 0...5
HAIpsHKEHUH U IepeMeLeHUH TPU pacTsHKEHUH — COKATUH CTEPIKHS IEPEMEHHOTO
MOMEPEYHOTO CeUSHHUS
3 Jlaboparopnas padota Ne2. OnpeneneHrie MOAYJs MPOIOJILHON YIIPYTOCTH U 0...5
ko3 dunuenra [Tyaccona
4 JlabopatopHras pabota Ne3. OnpeneneHue MOIys CIBUTA 0...5
5 PacuerHo-Tpaduueckas padora Ne2. CTaTHuECKH HEONpPeIeTUMbIe CHCTEMBI 0...5
pacTspkeHus cxarust. OnpeesieHne pa3MepoB MONEPEUHbIX CEYSHUH CTEpIKHEH MpH
3aJJaHHOM JIONTYCKaeMOM HaIpsKEHHH
HUTOI'O 3a nepBy10 TEKYIIYIO aTTECTAIINIO 0..26
2 TeKyIas aTTecTalus
6 Jlabopatopnast padota Ne4. MceenoBanne HanpsipkeHHO-Ae()OPMUPOBAHHOTO 0...5
COCTOSIHUS B CTEPIKHE MPU KPYUCHUH
7 Jlaboparopras padota Ne5. OnpeneneHue yria 3akpyduBaHUs CTEPIKHS 0...6
8 PacuetHo-Tpadrueckas padora Ne3. «'eomeTpudeckne XapaKTEPUCTHKH INIOCKUX 0...10
CEUEHUI»
9 JlabopaTophast padoTta Ne6 OnpeneneHre HOpMaJIbHBIX HANPSDKEHUH B MOTIEPEYHOM 0...5
CEUCHNH OaJIKH MPU NPSIMOM YHCTOM M3TrHbe
10 Jlaboparopras padota Ne7. OnpeneneHre nporuda u yria moBopoTa OaiKku mpu 0...6
n3rube
11 PacuerHo-Tpadmueckas padora Ne4. «PacyeTsl Ha MPOYHOCTH U )KECTKOCTH TIPHU 0...10
KpPY4EHHUI
HUTOTI'O 3a BTOpPYIO TEKYLIYIO aTTECTALUIO 0...42

3 TCKYIlas aTTreCTaluusd

12 JlaGoparopras padota Ne8 MccnemoBaHue TUIOCKOTO HAMPSKEHHOTO 0...6



https://scholar.google.ru/
https://elibrary.ru/

COCTOSAHHNA

13 Jlaboparopras padota Ne9 Onpenenenne HaNpsHKSHUH U IEpeMeIeHui B Oanke 0...5
P KOCOM H3rHbe

14 Jlabopatopnast padota Nel0 MccnenoBanue BHELEHTPEHHOTO PACTSDKEHUS CTEPIKHS

e
ol o

15 Jlabopatopnast padota Nel1 [IpuMeHeHre NprUHIUIIA B3aUMHOCTH TIEPEMEILCHUH K
MIOCTPOCHHIO M30THYTON OCH OANKMm»

=
—_
(=

16 Pacuerno-rpadrueckas padora Ne5. Uzrub 6anok. [loctpoenue smiop
MepePE3BIBAIONINX CHII M M3TN0aomux MoMeHTOB. OIpeeneHne pa3MepoB
TIOTIEPEYHOTO CEUCHHUS pa3IuaHON (popMBL. Pacuer nomyckaeMol Harpy3Ku

HUTOTI'O 3a TpeThbI0 TEKYINYIO ATTECTALINIO 32

BCEI'O|100

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecnieYyeHne TUCIHIIIUHbI

9.1. Ilepeuenpb pexoMeHIyeMOH JIuTeparypsl npezactasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHbIe npodeccHoHaIbHbIe 0a3bl JaHHBIX M MH()OPMALMOHHBIE CIIPABOYHBIC
CHCTEMBI:

1. OnektpoHHass OuOmmMoTeka TIOMEHCKOTO  HMHAYCTPHUAIBHOTO  YHUBEPCHTETA
http://webirbis.tsogu.ru/

2. Hayuno-texuuueckas 6ubnuorexka ®I'AOY BO PI'Y Hedrtu u raza (HUY) um.
WM. I'yokuna u ®I'BOY BO «TUVY» http://elib.qubkin.ru/

3. Hayuno-texuuueckass Oubamoreka ®I'BOY BO «YI'HTY» u ®I'BOY BO
«TroMeHCKuiT nHAyCcTpUaIbHBIN yHUBepcuTe™ http://bibl.rusoil.net

4. Hayuno-texnuueckas Oubanoreka PI'BOY BO «YITY» u OI'bOY BO
«TroMeHCKuit nHAyCcTpUalIbHBIN yHUBepcuTe™ http://lib.ugtu.net/books

5. Hayunas snexkrponnas oubanoreka «eLibrary.ruy

6. KoHncynpTaHT crynenTta «nekTpoHHas Oubinoreka texHudeckoro BY3a» (OOO

«[Tommrexpecypce») http://www.studentlibrary.ru

7. 3BC IPRbooks (000 Kommanus «A# ITn Ap Menuay)
http://www.iprbookshop.ru/

8. 3BC Jlanb (OO0 «M3nparensctBo JIAHDY) http://e.lanbook.com

9. 3BC BOOK.ru (OO0 «KunoPyc menunay) https://www.book.ru

10.  BBC IOPAUT (OO0 «daexTpontoe nzaarensctso FOPAWIT») www.urait.ru

9.3. JIumeH3MOHHOE W CBOOOJIHO pPacHpoOCTpaHsIeMOe MPOTrpaMMHOE OOecIiedeHue, B T.d.
OTCYCCTBCHHOT'O ITPOU3BOACTBA:

1. Microsoft Office Professional Plus;

2. Microsoft Windows;

3. IIporpammusiit kommeke "Jlupa 10. Bepcust 8",

4. Autocad 2019;

10. MaTepua/jibHO-TEXHHYECKOE 00ecredeHue JUCHUTLTUHBI

HOMCH.[CHI/IH AJIg TIPOBCACHHUA BCCX BHUOB pa6OTLI, MpeaAyCMOTPCHHBIX y‘~IC6HBIM IIJIaHOM,
YKOMIIJICKTOBAHBI HeO6XO)II/IMI)IM 060py11013aH1/1eM U TEXHUYCCKMMH CPEACTBAMUA o6yquH${.

O0ecnieyeHHOCTh MaTepPHATIbLHO-TeXHUYECKHX yceaoBuil peasuzanuu OIIOII BO
Tabmuua 10.1

Ne HanmenoBaHue yueOHBIX HaumeHnoBaHue nmomereHuit s Anpec (MecTOoIoIOKEHHUE )

/i MIPEMETOB, KYpCOB, MIPOBEICHHS BCEX BUAOB YUEOHOM MIOMETICHUH JIJISI IPOBEICHUS BCEX
JOUCHMIIJIMH (Moayneffl), JeSITeNbHOCTH, TIPEAYCMOTPEHHON BHUJIOB yqeGHoifl JIEATEIILHOCTH,
MPAKTHKU, UHBIX BUIOB y4eOHBIM IJIAHOM, B TOM YHCIIE MPEAYCMOTPEHHON YUeOHBIM TIAHOM
y4ueOHOM AeSTENLHOCTH, MTOMEIIEHHS ISl CAMOCTOSITEIbHOM (B cirydae peanuszanuu



http://webirbis.tsogu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://www.urait.ru/

IPeTyCMOTPEHHBIX Y4eOHBIM paboTHI, C YKa3aHHEM MepeuHs 00pa3oBaTeNbHOM IPOTrpaMMBI B

TUIAaHOM 00pa30BaTENBbHOM OCHOBHOTO 000pYI0BaHuUs, y4eOHO- ceTeBoil (hopMe TOMOTHUTEIBEHO
POrPaMMBbI HArJBIIHBIX TOCOOHI YKa3bIBaeTCsl HANMCHOBAHHUE
OpraHM3alliH, C KOTOPOU 3aKITIOUCH
JIOTOBOP)

1 [Conporusnenne marepuanoB |JIEKIHOHHbIC 3aHSATHSL:
VYuebnas ayauropus ais nposeaeHus 625001, TromeHckas 00nacTh, T.
3aHATHH JICKIIHOHHOTO THIIA; TioMeHs, yi1. MenbHukanTe 1.72
TPYIIIOBBIX W MHIUBUAYATBHBIX
KOHCYJBTAIIHI; TEKYIIETO KOHTPOJIS U
IIPOMEXYTOUHOH aTTecTaluH,
OCHAIIIEHHOCTD:

Y4eOHast MeOeTb: CTOJIBI, CTYIIBS,
JIOCKa ayJUTOpHasl.

KomMmmbroTep B KOMILIEKTE, TPOEKTOP,
MPOCKI[MOHHBII SKpaH.

JlaGopaTopHbIe 3aHATHSA:
VyeOHas ayauropus s nposeaenus 625001, TromeHckas o6IacTs, T.
3aHATUNA CEMHHAPCKOTO TUMA TioMeHs, yi1. MenbpHUKaNTe 11.72
(;tabGopaTopHbIe 3aHATH ); TPYIIIOBBIX
Y MHANBUYaIbHBIX KOHCYJIbTAINH;
TEKYIIEro KOHTPOJIS 1
MPOMEXXYTOYHOH aTTeCTaINH,
YueOHast mabopaTopusi.
OcCHaILIEHHOCTb:

VYyeOHast Mebenb: CTOJBI, CTYJIbS,
Jocka ayautopHas. JlaboparopHble
ycTaHOBKH-A.059

CamocrosTenbHas paboTa
o0y4Jarmuxcs

Aynutopust A7 CaMOCTOSATENBHON
paboThHI 0OyJarOIIHIXCs
OcCHaILIEHHOCTb:

Y4eOHbIe cTobL, cTynmbs. Jlocka
MmernoBasi. KoMIeroTep B KOMIUIEKTE -5
T

11. Metoauyeckue ykazanusi mo opranuzanuu CPC

11.1. MeTtoauueckue yKka3aHus MO MOATOTOBKE K JJa0OPAaTOPHBIM 3aHSTHSIM.

BuptyansHble 1abopaTtopHble pabOThl: METOANYECKHE YKa3aHUs K J1a00paTOPHBIM 3aHATUAM
no aucuumianHe «CoNnpoTUBIIEHNE MAaTEPHATIOBY» JJIsl CTYAACHTOB TEXHUYECKHUX CIIEHaIbHOCTEN U
HarpaBJIeHUH NOAroToBKU Beex (opM oOyuenus. Yacte 1/ coct. I'peunn E. I'., Ymanckas O. JI.,
KpuBuyn H. A., T'ynseB b. A.; TiomeHCkuii HHAYCTpUAIbHBIA YHUBEpPCUTET. - TIOMEHb:
W3narensckuii nentp bBUK TUY, 2018. - 32 c.

11.2. MeTtoanueckue yKkazaHus M0 OpraHU3allii CaMOCTOSTEIbHON paboThlI.

CamocrosrenbHas pa0oTa sBISETCS OJHOM M3 BakHEHIIUX (QOpM H3ydeHus J000H
JUCHUIUIMHEL. OHa O3BOJISIET CUCTEMAaTU3UPOBATh U YTIyOUTh TEOPETUUECKUE 3HAHUS, 3aKPENUTh
YMEHHUSI U HaBBIKH, CIOCOOCTBYET Ppa3BUTHIO YMEHHUIl IOJIb30BAaThCS HAYYHOM M y4eOHO-
METOANYECKON mnuTeparypoid. Ilo3HaBarenbHas OEATEIBHOCTh B IPOLECCE CAMOCTOSATEIBHOMN
paboThI TpeOyeT OT 00YJaroIIErocst BHICOKOTO YPOBHS aKTUBHOCTH M CAMO OPTaHU30BaHHOCTH.

B yueGHOM mporecce BBIAENAIOT JBa BUAA CAMOCTOSITENIBHOM pabOThl: ayAUTOpHAs M
BHEAYIUTOPHASI.

AynutopHas caMoCTOsITeNIbHAsl paboTa MO JUCIUILINHE BBIMOIHIETCS Ha YUeOHBIX 3aHATHSIX
101 HENIOCPEACTBEHHBIM PYKOBOJCTBOM IIPEMOJABATEINS U IO €r0 33JaHUIO.

BHeaynuropHas camocrosiTenbHas pabota o0yyaromuxcs npeacTaBisieT co0oil Joruueckoe
NPOJIOJDKEHUE AayAMTOPHBIX 3aHATUH. 3arpaThl BpPEMEHH Ha BBIIOJHEHHME O3TOM pabOTHI
pErIaMeHTUPYIOTCA PaboyuM yueOHBIM IJIaHOM. PexkuM paGoThl BEIOMpAET caM 00yJaroniuics B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.



CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS WHIMBUAYAJIbHO WJIM C TIPyNNoil B
3aBHCUMOCTH OT LEeiH, 00BbEMa, KOHKPETHOM TEMaTHKH CaMOCTOSTENbHOW paldoThl, YpOBHS
CJIO)KHOCTH, YPOBHSI YMEHHMH 00yJaroIuxcs.

CamocrosTenbHas paboTa BKIOYAaeT B ceOs pabOTy C KOHCIEKTOM JICKIH; M3y4YeHUE H
KOHCIIEKTUPOBAHUE PEKOMEHyeMO JUTEPaTypBhl; IIOATOTOBKY MYyJIbTUMEUa-
COOOILICHNUI/IOKIIA/IOB; MMOATOTOBKY pedeparta; TECTUPOBAHUE; PEILICHHE 331a4 U YIPAKHEHUN 110
o0pa3sly, pelleHue BapuaTUBHBIX 3a]1ay, BBIIOJIHEHHE YEPTEXEH, cXeM, pacuéToB (rpapuuecKux
paboT), pereHrne CUTyalmoHHbIX (MMpodecCHOHANBHBIX) 3aa4, MOJATOTOBKY K JEJIOBBIM MTPaM H
Ap.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOM CAMOCTOSITEILHON PabOThl 00y4arOIUXCS MOKET
OCYILECTBIISITBCSL B MpEIeNiaX BPEeMEHHU, OTBEIEHHOTO Ha 0O0s3aTesibHbIe Y4eOHBbIE 3aHATHS IO
JUCLUIUIMHE W BHEAYAUTOPHYIO CaMOCTOSITEIbHYIO paboTy OOy4yaromMXcs MO JUCLUIUIMHE,
MOYKET MPOXOANUTH B MUCbMEHHOM, YCTHOM MJIM CMEIIaHHOH (opme.



[Tpunoxxenue 1

IInanupyemble pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHMA KOMIIETEHUIMH U KPUTEPHH X OLleHUBAHMS

Hucuurumaa: ConpoTHBICHHE MaTepHAIOB
Kopn, nanpasnenue noarorosku: 21.03.01 Hegrerazosoe aeso

Hamnpasnennocts (mpoduis):
Bypenue He(TSHBIX U Ta30BBIX CKBAXKHUH,

[IpoekTupoBaHue, COOpYKEHUE U IKCILTyaTausi HeTera3oTpaHCIIOPTHBIX CUCTEM,

3KCHJ’IyaTaI_[I/I$I nu OGCJ’IYDKI/IBaHI/Ie 00BEKTOB )IO6]E>ILII/I rasa, ra30KOHACHCAaTa U MOA3CMHBIX XPaHUJIWIII,

DKCIuTyaTanus 1 00CIyKuBaHUE 00bEKTOB A0ObIUM HePTH,
DKcIuTyaTanus 1 00CIy)KHBaHUE TEXHOJIOTHYECKHX 00BEKTOB HE(DTEra3oBoro mpomu3BoICTBA

Konx n nanmenoBanue

Kox n HanmenoBanue

Kpurepun orieHnBaHus pe3yabTaTOB 00yUCHUS

Kon
HMHJMKATOpa TOCTHKEHUS e3yJbTaTa o0yueHus 1o
KOMIICTECHIIUU p pesy y 1-2 3 4 5
KOMIICTCHIIN JUCHUIIIINHE
He cnoco6en YMeeT npoBOAUTb
IIpeacCTaBIIATh aHaJIn3 MMOCTAaBJICHHOU VYMmeeT 1 OBOJUTH
3uats: (31) MeTOAHKY P YMeeT mpoBOAUTH P .
MIPOBOJUTH aHATHN3 . (12871 aHaJIK3 MOCTaBJICHHON
MIPOBEJICHUS aHan3a . aHaJIU3 MOCTAaBJICHHOM
o MTOCTaBJICHHON (dhopMynIHpOBaTH LEeNH |
MTOCTABJICHHOH IeTH U end 1 GopMyIupoBaTh
LA | COBOKYITHOCTb (dbopMynHpoBaTh
hopmymmpyet COBOKYITHOCTb
(dhopMynHpOBaTH B3aMMOCBSI3aHHBIX COBOKYITHOCTB
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 33134,
COBOKYITHOCTB 3a/a4, KOTOpBIe B3aHMOCBSI3aHHBIX
B3aMMOCBSI3aHHBIX 33134, KOTOpPBIE HEOOXO0AUMO
B3aHMOCBSI3aHHBIX HE00XOIUMO PEUINTh 3a7a4, KOTOpBIC
KOTOpPBIE HE00X0AUMO peIunTh IS ee
3a1a4, KOTOpBIe IUTSL €€ TOCTIDKEHUS, HEOOXOIUMO PEIINTh
PeUInThb IJIA €€ JOCTUXKCHUSA, NOITyCKasd
VYK 2.1. TlpoBoauT aHanus HEOOXOIUMO Jlonyckas TS €€ TOCTIKEHUS 03
o JOCTHUXKCHUS. 3HAYUTCIIbHBIC OIHI/I6KI/I
MIOCTABJICHHOW 1I€TTU U pemuTh I ee HE3HAYUTEIbHBIC ommboK
(hopMyIHPYET COBOKYITHOCTh JOCTIDKEHHSL. ONTHOKH
VK-2 B3aMMOCBSI3aHHBIX 33/1a4, He Bnageer Xopo1io BIageeT
KOTOpPbIC HeO6XOI[I/IMO PEeUINTh METOOUKOU o METOOUKOU B COBECPUICHCTBE
Bnaneer metogukoi .
JJIs1 €€ JOCTHUXKCHUS. TIPOBCACHUA MPOBCIACHUA aHAJIN3a BJIaC€T METOAUKOU
VYmers: (Y1) nposoantsb MIPOBEICHUS aHATTN3a .
. aHaM3a . TTOCTABJICHHOW 1IEJIM U | TIPOBEICHUS aHaIN3a
aHaJIN3 MOCTaBICHHON . TOCTABJIEHHOM LIEH U .
MOCTABJIEHHOM bopmynmpyet [IOCTABJICHHOW LIE€TH U
1enu u Gopmynupyer ¢dopmynupyer
LIEJH U HE COBOKYITHOCTb bopmynHupyeT
COBOKYITHOCTb COBOKYITHOCTb
dbopmynmpyet B3aUMOCBSI3aHHBIX COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33/1a4, B3aUMOCBSI3aHHBIX 3a7ad,
COBOKYITHOCTb 3a/1a4, KOTOpble B3aUMOCBSI3aHHBIX
KOTOpPBIE HEO0XOAUMO KOTOpPBIE HEOOXOAMMO
B3aUMOCBSI3aHHBIX HE00XOIUMO PEUINTh 3a/1a4, KOTOpbIE
PEIIUTh JIs ee pewuTh IS ee
3a71a4, KOTOPbIC UL €€ JOCTUXKCHUS, HeO6X0)II/IMO PEUINTH
JOCTHUXKCHUS. JOCTMXKCHUA, 1OITyCKasA
HE00X0IUMO JIOTTyCKast TS €€ TOCTHIKEHUS
pAa OIIMOOK
PEUINTD IJId €€ HE3HAYUTCIIbHBIC
JIOCTIDKCHUS OIIMOKHU
Buaners: (B1) He cniocoben JemoHcTpupyer JeMmoHcTpupyer JlemoHCTpUpYET




METOJIMKOHN MPOBENICHUS
aHaJIM3a TIOCTABJICHHOM
enu 1 GopMyIHupyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33714,
KOTOpPBIE HE00X0IUMO
PELIUTH IS ee
JOCTHKCHUS

BBEIOpaThH
ONTUMAJIbHBIN
CTHOCO0 pemeHus
3a7a4, UCXOAs 13
HNMEIOIINXCS
pecypcoB u
OTrpaHUYECHUI

OTJCIIbHBIC 3HAHUS
METOJMKH BBIOOpA
ONITUMAIIFHOTO CTI0c00a
pereHns 3a1ad, HCXOAs
13 UMCIOIINXCS PECYypPCOB
U OTpaHUYEHUM

JIOCTaTOYHBIC 3HAHUS
METOJMKH BBIOOpA
ONITHMAJIEHOTO
crioco0a pemreHus
3aj7a4, UCXOAs 13
HMEIOIINXCS PECYPCOB
U OTpaHUYEHU

HCYepIbIBAIOLIHNE
3HAHMS METOAMKU
BEIOOpA ONTHMAIEHOTO
cnocoba perreHus
3a7ad, ICXOMs U3
HMEIOIINXCSI PECYPCOB
1 OTpaHUYEHUI

VYK-2.2. Beibupaer
OINTHMAaJILHBINA CII0CO0

3Hath: (32) METOAHKY
BBIOOpA ONITUMATBEHOTO
crocoba penieHus 3aaad,

He ciocoben
BBIOUpATh
ONTUMAILHBIN
Croco0 perreHus

Ymeet BbIOMpaTh
ONTHUMAaJILHBIN CII0CO0
peHIeHI/IH 3aaa4d, uCcxoad

Ymeet BHIOHpaTh
ONTHUMAJILHBIHN CII0CO0
peleHus 3a1ad,
UCXO0OA U3 UMCHOIITUXCS

YMeeT BHIOUpATh
OINTHMAaJIbHEIN CIIOCO0
peleHus 3ajad,

U3 UMCIOIIUXCS PECYPCOB | PECYpPCOB U HUCXO U3 UMEIOIIHUXCS
HUCXO U3 UMEIOILUXCS 3a7a4, UCXOIs U3 " .
U OrpaHUYCHUH, OTpaHUYCHHIA, peCypcoB u
pecypcoB u HUMEIOIIUXCS .
. JIOITyCKast 3HAUUTEIBHBIE | IOMyCKas orpaHHUYeHUi 0e3
OTpaHUICHUH pecypcoB u
. OIIINOKH HE3HAYHTCIBHBIC OIINOOK
OTpaHUYCHUH
OIIINOKH
Xopouio BiageeT
He Bnageer . METOJMKOU BEIOOpa B cosepmiencTBe
N Bnaneer MeTomukoi .
Ymers: (V2) Beibupats METOJMKON BEIOOpa OIITUMAaILHOIO BJIAJIEET METOINKOM
N BEIOOpA ONTHMAIBHOTO
OIITUMAaJIbHBIN CII0CO0 OIITHUMAaIbLHOIO crioco0a pemreHus BEIOOpA ONTHMATEHOTO

peuicHus 3aga4, uCXoas
N3 UMCIOIITUXCA

crioco0a perieHust
3aj1a4, UCXOJIS 13

crocoba penaicHus 3aaaq,
HUCXO0as U3 UMCHOIINXCA

3a/a4, UCXOIs U3
HUMEIOIIUXCS PECYPCOB

croco0a perreHus
3a/1a4, HCXO/Is U3

peleH s 3a1a4, HCXOIs U3 pecypcoB u N
pecypcoB u HMEIOIIMXCS N U OrpaHUYCHUH, HMEIOIIUXCS PECYPCOB
HUMEIOIIUXCS PECYPCOB U N OTpaHUYCHUM, TOMyCKast N
. OTpaHUYCHUIH PECYpPCOB U JIOTTyCKast U OrpaHUYCHHUN
OrpaHUYEHUN N psa omuboK
OrpaHUYCHUIT HE3HAYMTEIILHEIE
OIINOKH
Jemonctpupyer
Hemonctpupyer
He criocoben HdemoHCTpHpYET HCYCPIIBIBAIOIINE
JIOCTaTOYHBIE 3HAHUS
Buagers: (B2) aHATU3UPOBATH OTEIbHbBIE 3HAHUS 3HAHMS METOJIOB
N o METOOB aHaJIn3a
METOIHMKOH BHIOOpPA JEHCTBYIOIIETO METOOB aHaJIn3a eHCTBYIOLIEro aHaIM3a
OIITHMAaJILHOIO criocoba 3aKOHO/IaTENLCTBA JEHCTBYIOIIETO Y JIEHCTBYIOIIETO
3aKOHO/IATENLCTBA U
pelIeHHs 337124, HCXOIS Y TIPABOBBIX HOPM, 3aKOHO/ATENILCTBA U DABOBAIX HODM 3aKOHOATENILCTBA U
W3 UMEIOLIUAXCS PETYIUPYIOIINX MIPaBOBBIX HOPM, Er o IOI_HEIX’ IIPABOBBIX HOPM,
pPECYpCOB H obnacThb PETYIHPYIOIMHUX 00JIaCTh E 6H};.CTII)) y PETYIHPYIOIIHNX
oTpaHWYEHUI npodeccnoHaTbHON | TpodecCHOHATBHON . 0071acTh
po¢heCCHOHATIBHOI .
JEATEIHLHOCTH. JIEATEILHOCTH podeCCHOHATBHOMN
JIEATEILHOCTH
JIEATENILHOCTH
3HaTh (33): MeTOaUK He 3naet meroauk €MOHCTPUPYET €MOHCTPUPYET €MOHCTPHPYET
OIIK-1.3. ObpabaTbiBacT (33) JUAKY ky | A pHpYy A pHpYy A pHpYy
ACUCTHEIE T COBEPIIICHCTBOBAHUS COBEPILCHCTBOBAHK | OT/IC/IbHBIC 3HAHHUS JIOCTATOYHEIE 3HAHMS HCYCPIIBIBAIOIINE
p MIPOU3BOJICTBECHHBIX i METOIUKH METOIUKH 3HAHUS METOIUKU
OIIK-1. JKCIEPUMEHTAJIbHBIE JTAHHBIE
BeDOSTHOCTHO MIPOIIECCOB C MIPOU3BOJICTBCHHBIX | COBEPIICHCTBOBAHUS COBEPILICHCTBOBAHHS COBEPIICHCTBOBAHUS
P HCIIOJIb30BaHUEM MIPOIIECCOB C MIPOU3BOJICTBCHHBIX MIPOU3BOJICTBCHHBIX MIPOU3BOJICTBECHHBIX
CTATUCTHYECKUMU METOAaMHU.
JKCIICPUMCHTAIBHBIX HCIIOIb30BaAHHEM MIPOIIECCOB C MPOLIECCOB C IIPOLIECCOB C




JIAHHBIX U PE3YJIbTATOB SKCIIEPUMEHTAJIbHBI | HCIOJIb30BAHHEM HCIOJIb30BaHUEM HCIOJIb30BaHUEM
MOJIETUPOBAHUS X JAHHBIX U SKCTIEPUMEHTAIBHBIX SKCTIEPUMEHTAIBHBIX JKCIIEPUMEHTAIBHBIX
pe3yIpTaToB JAHHBIX U Pe3yIbTaTOB JAHHBIX ¥ Pe3yJIbTaTOB | MAHHBIX M PE3yIHTaTOB
MOJICTAPOBAHHS MOJICITAPOBAHHS MOJICTAPOBAHHS MOJICITUPOBAHHS
He criocoben YMeeT ucnonas30BaTh
YMeeT Hcmoan30BaTh
. HCII0JI30BaTh METOHKY ‘VYMeeT ucronp30BaTh
VYmers (V3): METOJINKY
METOJINKY COBEPILICHCTBOBAHHS METOIHKY
HCIIONB30BaTh METOIHUKY COBEPILICHCTBOBAHHS
COBEPILICHCTBOBAHH TIPOU3BOICTBEHHBIX COBEPIICHCTBOBAHU
COBEPIICHCTBOBAHUS TIPOU3BOICTBEHHBIX
P MIPOIIECCOB C TIPOU3BOJICTBEHHBIX
MIPOU3BOJICTBEHHBIX MPOLIECCOB C
TIPOU3BOJICTBEHHBIX HCIOJIb30BaHUEM MIPOLIECCOB C
MIPOLIECCOB C HCIOJIb30BaHUEM
MPOLIECCOB C SKCTIEPUMEHTAITBHBIX HCIOJIE30BaHUEM
HCIOJIE30BAHUEM SKCTIEPUMEHTAIBHBIX
HCIOJIB30BaHUEM JIAHHBIX U PE3YJITATOB | AKCHEPUMEHTATbHBIX
IKCIIEPUMEHTATILHBIX JAHHBIX U PE3YIbTATOB
SKCIIEPUMEHTAIbHBI MOJICTIUPOBAHMUSI, JIaHHBIX ¥ PE3YJIbTaTOB
JIAaHHBIX W PE3YJILTaTOB MOJICTIUPOBAHMUSI,
X JaHHBIX U JIOTTyCKast MOJICIUPOBaHUs 0e3
MOJIETTUPOBAHUS JIOTyCKasl 3HAYUTEIbHbIE
pe3yIpTaToOB HE3HAYMTEIbHEIE OIINOOK
OIIINOKH
MOJICTAPOBAHUS OIIINOKH
Xopomio BiIajceT
He Bmageet P N A
. . . METOIUKOMN
Buagers (B3): METOIUKO Bnageer metonukoi B coBepiieHcTBe
N COBEPILICHCTBOBAHHUS .
METOIMKOM COBEPIICHCTBOBAHH | COBEPIICHCTBOBAHHS BJIaJIEET METOINKOI
TIPOU3BOICTBCHHBIX
COBEPIICHCTBOBAHUS P TIPOU3BOICTBECHHBIX POLIECCOB ¢ COBEPIICHCTBOBAHU
TIPOU3BOJICTBEHHBIX MIPOU3BOJICTBEHHBIX | IPOIECCOB C p TIPOU3BOICTBEHHBIX
HCIIOJIb30BaHUEM
MIPOLIECCOB C MIPOIECCOB C HCIIOJIb30BaHHEM TIPOLIECCOB C
SKCTIEPUMEHTAITBHBIX
HCIIOJIb30BaHUEM HCIIOJIb30BaHHEM SKCTIEPUMEHTAITBHBIX HCIOJIB30BaHUEM
JIAHHBIX W PE3YJIbTATOB
IKCIIEPUMEHTAIBHBIX SKCTIEPUMEHTAIBHBI | JIAHHBIX U Pe3yJIbTaTOB MO THPOBAH AKCIIEPUMEHTATBHBIX
JIAHHBIX ¥ PE3YJIbTATOB X JAHHBIX U MOJICTIUPOBAHHUSI, JZ[OHyCK&f.)}I ’ JIaHHBIX ¥ PE3YJILTaTOB
MOJIEIMPOBAHUS €3yJIbTaTOB JIOITyCKas PsiJI OIINOOK MOJIEIMPOBAHUS
P pesy. Y p HE3HAYUTEJIbHEIC P
MOJICITAPOBAHUS
OIIMOKH
He criocoGe Hemonctpupyer Hemonctpupyer JemoHcTpupyer
3uaTh (34): METOTUKY HCTIONE3OBATE OTEIbHbBIE 3HAHUS JIOCTaTOYHBIE 3HAHUS HCYCPIIBIBAIOIINE
HCIIOJIB30BAHUS METOIUKH METOIUKH 3HAHMS METOIHUKHU
OCHOBHBIE 3aKOHBI
OCHOBHBIX 3aKOHOB HCIIOJIB30BAHUS HCIIOJIB30BAHUS HCIIOJIB30BAHUS
€CTeCTBCHHOHAYYH
OIIK-1.4. Peruaer €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
Bl BIX JUCILHILIKH,
JUCITUIUINH, TIpaBUia €CTEeCTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHBIX €CTECTBEHHOHAYUYHBIX
HMHXEHEPHO-TEOMETPUIECKIE TpaBUIIa
MMOCTPOCHUS HOCTPOCHIS JTUCIUTUINH, TIpaBuiia JTUCIUTUINH, TIpaBuiia JUCITUIUINH, TIpaBUiia
ajauyy rpapuuecKuMu
3an rpaguec TEXHUYECKUX CXEM U p TIOCTPOCHHSI TIOCTPOCHHSI MTOCTPOCHHUS
CrocoBaMu . TEXHUYECKHX CXEM
. gepTexei W depTeKeH TEXHUYECKUX CXEM U TEXHUYECKUX CXEM U TEXHUYECKUX CXEM U
P qepTexei qepTexei qepTexei

VYmers (V4):
HCIIONTb30BaTh OCHOBHBIC
3aKOHBI
€CTeCTBEHHOHAYYHBIX
JHMCUHUIUTHH, TIPaBHIIA
HOCTPOCHHUS

He criocoben
HCIIOIb30BaTh
OCHOBHBIE 3aKOHBI
€CTeCTBCHHOHAYYH
BIX JUCLMILINH,
paBuiia

YMeeT UCIoJIb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILINH, paBuia
MOCTPOEHHUS
TEXHUUYECKUX CXEM K

YMeeT UCIIoJIb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILINH, paBuia
MOCTPOEHHUS
TEXHUUECKUX CXEM K

YMeeT UCIoJIb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCIHIUIHH, PaBHIIa
[IOCTPOCHHUS
TEXHUYECKHUX CXEM H




TEXHUYECKUX CXEM U MTOCTPOCHHUS YepTeKeH, JOMmycKas YepTEeKEH, JOmycKas yepTexkeit 6e3 ommbdok
gepTexeit TEXHUYECKUX CXEM | 3HAYUTENIbHBIE OLIMOKHA HE3HAYUTEIbHEIE
1 YepTexen OIIINOKH
Xopomio BiragceT
. He Bmageet N P N A
Buaners (B4): METOHKOI Bianeer meTonnkoi METOINKOMN B cosepmiencTse
METOIMKOM HCIIOJIb30BaHUS HCIIOJIB30BAHUS BJIaJIEET METOINKOI
HCIIOJIb30BaHUS
HCIIOJIb30BaHUS OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB HCIOJIB30BAHUS
OCHOBHBIX 3aKOHOB
OCHOBHBIX 3aKOHOB €CTeCTBEHHOHAYIHBIX €CTeCTBEHHOHAYIHBIX OCHOBHBIX 3aKOHOB
€CTeCTBCHHOHAYYH
€CTECTBEHHOHAYTHBIX B — JTUCHIUTUINH, IPaBHIIa IUCTIUTUINH, IPaBHIIa €CTECTBEHHOHAYYHBIX
JUCIIUTUIHH, PaBHIa AR ’ MMOCTPOCHHUS MMOCTPOCHHUS JUCIHIUIMH, MPaBHIa
MOCTPOCHHS HECT oCHIS TEXHUYECKUX CXEM U TEXHUYECKUX CXEM U MOCTPOCHHUS
TCXHUYCCKUX CXEM U p qepTe)Keﬁ, ;:[onycxaﬂ p)l):[ qepTe)Keﬁ, ;:[onycxaﬂ TEXHUYCCKUX CXEM U
o TCXHUYCCKUX CXEM o
yepTeKeit N OLINO0K HE3HAUYUTEIIbHBIE yepTexeit
U YepTexen

OLINOKHU
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