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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Ienn ocBoeHMs AUCHUIUIMHEBI «CONIPOTHUBIIEHUE MATEPUAJIOB»: TEOPETUUECKAs
U TpakTU4ecKas MOATOTOBKAa OYIyIIMX CHEIHAIMCTOB B OOJACTH 3KCIUTyaTalluu
TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUJIEKCOB B CTENEHH, HEOOXOIUMOU
JUIsL OCBOEHHS METOJIOB pacyera Ha MPOYHOCTb, MKECTKOCTh M YCTOMYUBOCTh
pa3IMYHBIX ~ JJEMEHTOB  KOHCTPYKLUMH,  HCIOJIB3YeMBIX B CIIOXKHBIX
HKCIUTYaTallMOHHBIX YCJIOBUSX IO JIEUCTBUEM KaK CTaTUYECKHX, TaK H
JTUHAMHYECKHUX Harpy3oK.

3amauu OCBOEHMs TUCUUIUIMHBI «CONMPOTUBICHUE MaTEpUaJIOB»: BBIPAOOTKa
HAaBBIKOB M YMEHHS IOCTPOEHUS M HCCIEAOBAaHUS MEXAHHKO-MATEMaTHYECKUX
MOJIeJIEl, aIeKBATHO OMKCHIBAIOIINX PA00Ty peajbHbIX COOPYKEHHM.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIINI) B pe3ysibTaTe 00yUeHHUs 10 AUCIUIUIUHE (MOIYIIO):

OIIK-1 - Cnocoben pemarh 3aiauu nNpodhecCUOHATBHOM JESTEIHPHOCTH Ha
OCHOBE HCIMOJIb30BAHUS TEOPETHUUYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEeMAaTUYECKOTO armapara.

OOydenne 1O JUCHUIUIMHE (MOAYNIO) TMPEANONaraeT, dYro TO €ro
pe3yabTataMm oOydJaromuiics OyieT:

3HaTh:

BUJIBI CONPOTHUBJICHUS W BHYTPEHHHE CHJIOBBIC (AKTOPBI, HAMPSHKCHUS,
nedopManu 1 nmepeMenieHus; OICHUTh HaPsHKEHHOE COCTOSHHUE B OMACHOM TOUKE
¥ BBIOpaTh METO/] OIICHKH MPOYHOCTH

Baanern:

METOJIaMU COCTABJIEHUSI YPABHEHHM PABHOBECHSI TBEPAOTO TEJa; METOJAMU
pacuera 3JIEMEHTOB KOHCTPYKIIMKA Ha MPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH IPHU
CTaTHYECKOM M JUHAMUYECKOM HArpyKEHUU

YMmern:

peuiatb OCHOBHBIC 3aJa4d W BO3MOXHOCTH HaYKI/I O COIIPpOTHUBJICHHUU
MaTcpuajaioB;, OCHOBHBLIC THIIOTC3bl MW IIPUHOUIIBI; IIPUHOMWUIIBI COCTABJICHUA
paCdCTHBIX CXCM; MCTOAbI pacdcTa J3JICMCHTOB KOHCTPYKHI/Iﬁ Ha IIPOYHOCTD,
KECTKOCThL U YCTOﬁqHBOCTB

3. O0beM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias Tpy10eMKOCTb JTUCHUTUIUHBI (MOYJIA).

OOmast TpyAOEMKOCTh JUCUUIUIMHBI (MOJyJisi) cocTaBisier 7 3.e. (252
akaJeMHYeCKHUX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3aiuy 00pa3oBaTeIbHON MpOrpaMMbl Ha UHBIX YCIOBHSX,
IIPU MIPOBEICHUH YUCOHBIX 3aHATUM:

KonugectBo uacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne3 | Ne4

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 160 80 80
B toMm uucae:

3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32

3aHATHSI CEMHUHAPCKOTO THIIA 96 48 48

3.3. O0beM AUCHUIUIMHBI (MOJYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0yYarolmuxcs ¢
NEeAarornYecKUuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IPOMEKYTOUYHOM aTTeCTAllMKM COCTaBIIAET 92 akaieMHUecKUX yaca (OB).

3.4. Ilpu oOy4eHuHn 10 UHIMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IPU
YCKOPEHHOM OOy4Y€HHU, 00bEM NHUCIMIUIMHBI (MOJIYJIS) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B Ghopme
KOHTAaKTHOM paboThl OOyYarolIMXcs C MEeAarornyecKuMu pabOTHUKAMH W (WJIH)
JUIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTEIbHON MpOTpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHnC
/11

1 |Tema 1: BBenenue.
KpaTKOC COACpIKaHUEC: POJ'H: Kypca «COHpOTI/IBJ'IeHI/ISI MaTepuaioB» B O6paSOBaHI/II/I HWHIXCHCpA - MEXaHHKa.
FI/IHOTC3LI W IPUHIUIIBI. BI/I,HI)I Harpysok. PaC‘IeTHBIe CXEMBI.

2 |Tema l: Brenenue (mpoaomKeHue).
Kpatkoe conepxanue: Hanpsoxkerns, nedopmanuy 1 nepeMerneHus. BHyTpeHHne yCuius B IOIEPeYHBIX

CEYECHHUSAX CTEPIKHEH.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

n/m
3 |Tema 1: BBeneHnue (OKOHYAHHE).
Kpatkoe conepskanue: [loctpoeHune smop BHyTPEHHUX YCUITUI.
4 |Tema 2: llenTpasibHOE PACTSHKCHUE M CKATHE CTEPIKHEH.
Kparkoe conepxanune: Hanpsoxenus, nedpopmaryn. Koaddumuent [Tyaccona. 3akon ['yka.
5 |Tema 2 (mponomkenue): LleHTpanbHOE paCTSIKEHHUE U CKATUE CTEPIKHEH.
Kpatkoe conepskanue: MexaHuueckue CBOMCTBA MaTepuasioB. JluarpaMMbl pacTsDKEHHS U CKaTus. PacueTsl
Ha IPOYHOCTb.
6 |Tema 2 (oxoHuanue): LleHTpanbHOE pacTsSHKEHUE U CKATUE CTEPIKHEH.
KpaTlcoe COACpIKaHUE: CraTtHdecku HCOIPCACTINUMBIC 3a/la4y TPU PACTIKECHUN—CIKATUU.
7 |Tema 3: 'eomeTpuueckre XapaKTEPUCTUKH TIOTIEPEYHBIX CEUCHHUI
KpaTlcoe COICpIKaHUEC: CraTtnueckue MOMCHTBI, HEHTP TAKECTU. OceBble B IleHTpOGe)KHLIe MOMCHTHI
MHEpUUH. MOMEHTHI MHEPLIUH MPOCTEHIINX QUTYD.
8 |Tema 3: ['eomeTpuueckue XapakTepUCTUKU TONEPEYHBIX CeUCHHH (OKOHYAHUE)
KpaTKOC COACPIKaHUC! I'maBHBICE MOMEHTBI HWHCPpLUHN. Brrancienne MOMEHTOB HWHCPpLUHU ITPHU NMApAJIICIIBHOM
MEPEHOCC U OBOPOTE ocelt
9 |Tema 4: Ilpsmoti u3ruo.
Kpatkoe conepxanue: OCHOBHBIC OTpeieNieHUs] U TUTIOTe3bl. HopManbHbIE HAPSIKESHHUS.
10 |Tema 4: IIpssimMoii u3ru6 (poaoiKeHUE).
Kpatkoe conepxanue: ParmonansHsle ceuenus npu msrude. @opmyna XKypasckoro. I[TonsaTue nentpa
n3ruoa.
11 |Tema 4: IIpsamoii n3rud (OKOHYAHUE).
Kpatkoe conepkanue: Pacder coctaBHBIX 06aiok. M3rubd cTepKHEeH B yIIpyro-TIacCTHIECKOH CTaInu.
12 |Tema 5: CnBur u KpydeHue.
Kpatkoe conepxanue: ITonarue o uucrom casure. Kpyuenue crepskHeil ¢ KpyriIbIM ONEPEYHbIM CEUEHHEM.
HanpsbkeHus u nepeMelieHus Ipu Kpy4eHuu
13 |Tema 5: CnBur u kpydeHue (IpoJ0JKEHHUE).
KpaTKOG COACpIKaHUEC: CraTudecku HCEOIPCACINMBIC 3a/1a4y IPU KPYUCHUU
14 |Tema 5: CaBur u kpydeHue (IpooKEHUE).
Kpatkoe conepsxanue: Kpyduenue crep:kHel HEKPYIJIOTO MOMEPEYHOro ceueHus. Jlemnananus HeKpyribix
cedeHu pu Kpy4deHuu. [ToHsATHE 0 CBOOOTHOM U CTECHEHHOM KpydeHHH. CBOOOIHOE KpyUCHHE CTePIKHEH
CIIOITHOTO NPAMOYT'OJIbHOTO CCUCHUA
15 |Tema 5: CaBur u kpyuyeHue (OKOHYAHUE).
Kparkoe coneprxanue: CB0OOHOE KpyueHHE TOHKOCTEHHBIX CTEPIKHEH OTKPHITOrO M 3aMKHYTOT'O PO(UIIS.
®opmyna bpeara. PacueTsl Ha MPOYHOCTH U )KECTKOCTh. PacyeT cTalibHOW HUITUHAPUYECKON NPYKUHBI C
MaJIbIM IIaroM BUTKA Ha PACTSKCHUC
16 |Tema 6: HanpsikenHOe U 1e()OPMUPOBAHHOE COCTOSIHHS B TOUKE.
KpaTKOG COACpIKaHUEC: HaHpﬂ)KGHHOG COCTOSHHE B TOYKEC MU €I'0 BUHI. Ilonsarue o TEH30pC HaHp?[)KCHHﬁ.
17 |Tema 6: HanpsixenHoe U 1e(pOpMUPOBAHHOE COCTOSIHUS B TOUKE (IIPOAOIKEHHE).

KpaTKOC COACPIKAaHUE: Hal'[pﬂ)KCHI/IS[ B HAKJIOHHBIX IUIOIMAAKAX MPHU IJIOCKOM HAIPS)KEHHOM COCTOSHUU.
I'maBHEBIC HaNMPSAKCHUA U ONIPEACIICHNUE TTOJIOKCHUA ITIAaBHBIX TIJIOMIAI0OK. 3KCTpeMaJ'IBHBI€ KacaTCJIbHBIC
HaIpsHKCHUA.

18

Tema 6: HanpsbxeHHOe 1 AepOPMUPOBAHHOE COCTOSIHUS B TOUKE (OKOHYAHHUE).
KpaTKOC COACpIKaHUEC: I[C(l)OpMI/IPOBaHHOC COCTOSIHHE B TOUKe. I 1aBHEIC He(l)OpMaHI/II/I. 3KCH€pI/IMCHTEU'II)HOG
OIIpCaACIICHNE ,HG(I)OpMaHI/Iﬁ n HaHpH)KeHI/Iﬁ METOJAOM TEH30MCETPHUHU.

19

Tema 7: KoHnieHTpamus HanpspKeHMi.
Kpatkoe conepskanue: IIoHATHE O KOHLIEHTPALMU HANPSKEHUH U €€ BIMSHMS HAa IPOYHOCTh 3JIEMEHTOB
KOHCTpYKUUHA. KOHTakTHBIE HANPSHKEHMUS.

20

Tema 8: OCHOBBI TEOPHH MEPEMEILICHUMN.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/11
Kpatkoe conepxanue: [lepemernenus npu nsrude. Tounoe u npudmmxenHoe auddepeHnnarsHee
YpaBHCHUSA OCHU I/I3OFHyT0ﬁ OaJKu. MeTOL[ HCMOCPCACTBEHHOT'O UHTCIPUPOBAHUSA.

21 |Tema 8: OCHOBBI TEOpHH MEepeMeIIeHUN (TTPOIOJDKEHHUE).
Kpatkoe coneprkanue: YHUBepcallbHOE ypaBHEHHE YIPYTroil TMHUM (METO HaYaJIbHBIX 1apaMETPOB).

22 |Tema 8: OCHOBBI TEOpHH MEpEeMEIICHNN (OKOHYAHHE).
Kpatkoe conepxanue: ®opmyna Makcsemna-Mopa. TexHuka BeruvciaeHui nurerpaia Mopa.

23 |Tema 9: Meton cuil.
KpaTKOC COACPIKAHUE! CraTn4ecku HEOTIPEACITNIINMBIE CUCTEMBI. PacueT cratnuecku HEOTIPEACITUMBIX
CHUCTEM I10 METOAY CHJIL.

24 |Tema 10: Crio)xHOE CONTPOTHUBIICHHE.
KpaTlcoe COACpIKaHUEC: HOCTpOCHI/Ie S0P BHYTPCHHUX CUJI B OGIIIGM CJiydac CJIOKHOI'O CONIPOTHUBJICHUS.
Kocoit n3rn6. BuenenrpeHnoe pactsokeHue-cxatue. M3ruod ¢ kpyuennem. OnpeznesneHue nepeMeIieHui npu
CJIO’KHOM BO3JIEHCTBUHU.

25 |Tema 11: Kpurepun npoyHOCTH H TUTACTHYHOCTH.
Kpatkoe conepskanue: OneHKa IIPOYHOCTH IPH CIIOKHOM HampsibkeHHOM cocTtosiHuH (Teopuu mpoyHoCTH).

26 |Tema 12: YCTOHYHBOCTB CKATHIX CTEPIKHEH.
Kparkoe conepxanue: YcroiunBas U HeycToituuBas GopMbl paBHOBecHs. [ToHATHE 0 KpUTHYECKOH CHJIe IS
cxatbIX crepkHelt. dopmyna Ditnepa.

27 |Tema 12: YCTOMYMBOCTH CIKATHIX CTEpXKHEH (OKOHUAHHUE).
Kpatkoe conepkanue: [IpakTudeckue criocoOBI pacdera CKaThIX CTePIKHE.

28 [Tema 13: IIpoaonbpHO-TIONEPEYHBIH N3THO.
Kpatkoe comepxkanue: OmnpeencHuie HAIpsHKSHUH U IepeMEIeHU I TP MPOJII0IEHO-TIOTIEPEYHOM H3THOE.

29 |Tema 14: JlunaMmuyeckoe NEHCTBUE HATPY3KH.
Kpatkoe comepxaHue: MOHATHE O AMHAMUYECKOM JIEHCTBUU HArpy3Ku. [[BUXKEHHE Te ¢ TOCTOSHHBIM
yckopenueM. Jlunamudeckuii ko3 HUIHCHT.

30 |Tema 14: JlunamMuyeckoe AeHCTBUE HATPY3KH (OKOHUAHUE).
Kpatkoe conepkanue: [lorstre 00 ynapHOM IeiicTBUU HArpy3Ku. [IpomonsHBIN yaap, MonepedHsli yaap,
TOPU3OHTANIBHBIN yAap, BEpTUKAIBHBINA yaap.

31 |[Tema 15: IIpoyHOCTH MaTEPUAIOB TP IUKINICCKHA MEHSIINXCS HAIPSHKEHHUSX.
KpaTxoe COACpIKaHUEC: OCHOBHBIE IIOHATHA 00 YCTAJIOCTHU U XapaKTCPUCTHUKHU LIUKJIA. KpI/IBaﬂ YCTAJIOCTH.
Hpe):[en BBIHOCJIMBOCTH. I[I/Ial"paMMa MPEACIbHBIX aMIITIUTY . q)aKTOpI)I, BJIMAIONINE HA CHMXKCHUEC MIPpEaCiia
BeIHOCIIMBOCTH. KoadduireHT 3anaca ycTanocTHON MPOYHOCTH.

32 |Tema 16: OCHOBBI MEXaHUKH TPEIIHH.
Kpartkoe conepxanue: ®opmyna I'puddurca. KoadduiueHT HHTEHCUBHOCTH HATIPSKCHHUT.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
No
i HaunmenoBanue mabopatopHbIX paboT / KpaTKOe COAepKaHNE
1 |WcneiTanue pacTsHKeHHUE U CKATHE CTATBHOTO 00pasiia B Ipejeiax ynpyrux Ha
nedhopmaruit
Onpenenenre Moaymst ynpyroct u kodddunuenta [Tyaccona. IIpoBepka 3akoHa ['yka.
2 |M3yueHue nuarpaMM pacTsHKEHUS MAIOYTIIEPOIUCTON CTaIH, JIETUPOBAHHOM CTAIH U

YyryHa
IlocTpoenue quarpaMm pacTsKEHUsI MAIOYIJIEPOJUCTON CTaJIU, JIESTUPOBAaHHOW CTAJIM U YyT'yHa.
OrnpeneneHre MEXaHMYECKUX XapaKTEePUCTUK YKAa3aHHBIX MaTePUaIOB MIPHU PaCTsHKEHUU.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

n/m
3 |HA3ydeHue auarpaMm CxKaTHs MAJOYTJIEPOJUCTON CTANIM, YyTYHA U TPEBECHHBI
HOCTpOGHI/Ie JAuarpaMm CxKaTtus Manoyrnepoz[I/ICToﬁ cTaliv,
4yyryHa u 1p€BCCUHBI. Onpe,ueneHI/Ie MEXaHUYCCKUX XAPAKTCPUCTUK YKAa3aHHBIX MAaTCPUAJIOB IIPU CIKATHUU.
4 |McnplTaHue ABYTaBPOBOM OaKK HA U3TKO (30HA MOMEPEYHOTO U3rHoa).
Onpe,ueneHI/[e HOpMAJIBbHBIX U KaCaTCJIIbHbIX Hal'[pf[)KeHI/Iﬁ B 30HC IMMONIEPEYHOTO n3ruda.
5 |HcnbiTanue o6pa3noB Ha KpyUYeHUE.
OmnpezneneHne KacaTeIbHBIX HANPSDKEHIH U YTTIOB 3aKPyYUBAHUS IPU KPYICHUH.
6 |VcnobiTanue AByTaBpOBOW OaIKy HAa U3rHO (30HA YUCTOTO M3THOA).
HOCTpOGHI/Ie OMIOPbI HOpMaJIbHBIX HaHpH)KeHI/Iﬁ B 30HE YHUCTOI0 M3TrHoa.
7 |McnblTanue cTalbHOU IWIMHIPUYECKOM MPY>KUHBI C MAJIBIM I1IarOM BUTKA
Onpe)leneHI/[e JKECTKOCTH MPYKUHBI C MAJIBIM IIaroM BUTKaA.
8 |OnbITHas MPOBEpKa BETMUMHBI OTIOPHON PEeaKLIMU Hepa3pe3Hoi Oalku
CpaBHEHHE SKCIIEPUMEHTAIHHON ONIOPHOM peaknu Hepa3pe3Hoi Oallku C TEOPETUIECKOH.
HpaKTI/ILIGCKI/Ie 3aHATUA
Ne
i Temaruka npakTUYECKUX 3aHITHI/KPATKOE COJEpKaHUE
1 |Merox ceueHui.
Omnpenenenre BHyTPEHEHNX CHJI B TIONIEPEYHBIX CEUCHHSX CTEPIKHEH IIPH PACTHKEHUH -CXKATHH, U3THOE,
KpY4CHUHU.
2 |[ToctpoenHwue >mr0p BHYTPEHHUX YCUIIHA.
HOCTpOGHI/Ie OMIOP NPOAOJIbHBIX CHUJI; KPYTALIIUX MOMCHTOB.
3 |llocTpoeHue 3Mmr0p BHYTPEHHUX YCHIIUM.
ITocTpoeHue 3Mmrop MOMEePEUHBIX CUIT U M3THOAIONINX MOMEHTOB B KOHCOJIM U OajKe Ha IBYX IIAPHUPHBIX
oropax.
4  |IlocTpoeHue 3MI0p BHYTPEHHUX YCHIIUN.
HOCTpOCHI/Ie OMIOP HNOMNCPEUHBIX CUIT U I/I3FI/I63IOH.[I/IX MOMEHTOB B COCTABHOM MHOFOHpOHCTHOﬁ OaJike.
5 |Pacuer cTaT4ecKu OMpeIeTUMBIX CTEPKHEBBIX CUCTEM TPHU IIEHTPATILHOM PaCTsHKECHUU -
CKaTUH
OnpepeneHue HANPSDKEHHUHE U 1eopMaIinii TIPU PaCTSHIKCHUN-COKATHH B CTATUYECKU OIPEISITUMBIX
CTCPIKHEBBIX CUCTEMAX.
6 |Pacuer craruyecku HEONpeneINMBIX CTEP)KHEBBIX CUCTEM MPHU IEHTPATLHOM PACTIKEHUH-
CKATUU
Onpez(eneHI/Ie HaHp?[)I(eHI/Iﬁ u z[e(bopMauHﬁ IIpU paCTAKECHUUN-CIKATHHU B CTATUYCCKU HEOIIPLCACITUMBIX
CTCPIKHCBBIX CUCTEMAX. HaHpﬂ)KeHI/ISI Ha HAKJIOHHBIX IIIOIIaJgKax.
7 |PacueT cTaTH4eCKH HEOMPEIETUMBIX CTEP)KHEBBIX CUCTEM TIPH IIEHTPATLHOM PACTSKEHHUH -
CXKaTUH
OnpeeneHue HAMPsDKEHUH U 1eopMalinii B CTaTHYSCKU HEOMPEISIUMBIX CTEPKHEBBIX CHCTEMax Ha
Jlef/'ICTBI/Ie TEMIICPATYPHI, a TAKIKE OIIPECACIICHUE MOHTAXKHBIX HaHpH)KeHHﬁ.
8 |[eomerpuueckre XapaKTepUCTHUKU OTEPEUYHBIX CEUCHUN
OmnpeneneHne reOMeTPHUECKUX XapaeKTePUCTUK 3a/1auy Ha BEIYHUCICHUE TEOMETPHUECKUX XapPaKTEPUCTUK
CIUIOIIHBIX CEYCHHH.
9 |[eomerpuyeckre XapaKTEPUCTHKHU TOMIEPEUHBIX CEUCHUN
3&,&3‘11/[ Ha BBIYHCIICHUE TCOMETPHUUCCKUX XapPAKTCPUCTHUK COCTABHBIX CEUCHUH.
10 |IIpsimoii uzrud.
IIprmMeps! o pacdeTa 6aloK Ha IPOYHOCTH 110 HOPMAIEHBIM HAIIPSDKEHUSIM
11 |IIpsmoii uzrud.

IIprmMeps! pacuera 6aloK Ha IEHCTBHE KacaTEIbHBIX HAIPSKEHUIL.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

n/m
12  |IIpsimoii u3rud.
Pacuer CBApHbBIX U OOITOBBIX COG)II/IHCHI/Iﬁ B COCTaBHBIX M3rn0aeMbIX OajaKax.
13 |IIpstmoii u3ruo.
Omnpenenenne rpy30n0AeMHOCTH U3rN0aeMoil OaIKK CXOsl U3 TIPeIeNIbHOM paboThl B yIIpyrol cTaiuu U B
CTaJluu NpeaACIbHOTO0 paBHOBECHA
14 |CnBur u kpydeHue
[IprmMeps! onpeneneHns KacaTeIbHBIX HANPsDKEHUH W pacdeTsl Ha MPOYHOCTD NPU KPYIECHUH CTEPXKHS C
KPYTJIBIM CEUCHHEM.
15 |CnaBur u xpyueHue
HpI/IMepLI OIIPEACICHUA KaCaTCIbHbIX HaHpH)KeHI/Iﬁ 1 pacyCThl HA ITPOYHOCTD IPHU CBO6OZ[HOM KpYy4CHHUHU
TOHKOCTCHHOI'O CTEPIKHA OTKPBITOI'O HpO(l)I/IJ'IH.
16 |CnaBur u kpyueHue
IIprmMeps! onpeneneHns KacaTeIbHBIX HAPSDKEHUH W pacdeTsl Ha MIPOYHOCTH IIPU CBOOOAHOM KPyUCHHUN
TOHKOCTCHHOI'O CTCPIKHA 3aMKHYTOI'O HpO(bI/IHﬂ.
17 |Konuerpoauus HanpsKEHUMA
[IprMeps! pacdeToB Ha KOHIICHTPAIIUIO HATIPSKEHIH
18 |OcHOBBI TeOpUU NIEpPEMEIICHHI
IIpumeps! onpeneneHys nepeMeleHuil METOA0M HENOCPEICTBEHHOIO UHTEIPUPOBAHHUS
19 |OcHOBBI TeOpUU TIEpPEMEIICHHI
HpI/IMepLI OIIPpEACICHUA HCpeMCH.IeHI/Iﬁ MCTOAOM HAa4aJIbHBIX IApaMCTPOB.
20 |OCHOBBI TEOpPHH TIEPEMEIICHHI
[IprmMeps! onpenencHus nepeMeneHnii B 6ankax Mmeronom Maxkcsemmta-Mopa. [IpumeHerne Gopmyn
YHUCJIICHHOI'O UHTCIPUPOBAHUSA.
21 |Meron cun
Pacuet cratnyecku HCONPECACTINUMBIX 0ajok MCTOOOM CHJI
22 |Meron cun
Pacuyer cratnuecku HCOMNPECACITIUMBIX IJIIOCKUX paM METOA0M CHUJI
23 |CioxHOE CONPOTHUBIICHUE
[Moctpoenwe >mrop BHYTPEHHHUX CHJI B TPOCTPAHCTBEHHOM JIOMaHOM Opyce.
24 |CnoxHOe CONpOTHUBIICHHE
PacueT Ha IPOYHOCTH U KECTKOCTH MPOCTPAHCTBEHHOTO JIOMaHOTO Opyca.
25 |CnoxHOe COnpOTHUBIIEHHE
PacueTsl Ha BHELIEGHTPEHHOE CXKaTHe.
26 |CioxHOE CONPOTHUBIICHUE
Pacuersr Ha KOCO M3rHO
27 |CnoxHOE CONPOTHUBIICHUE
Pacdersr Ha U3rub U KpyueHHe
28 |YCcTOMYMBOCTh CHKATBHIX CTEPKHEH
Pacuert crepikHel Ha IIeHTpabHOE cxkaTue. OnpeneneHne KPUTHIECKUX HAarpy30K.
29 |YCTONYMBOCTB CHKATBIX CTEPIKHEH
Pacuer CTCp)KHCI\/‘I Ha ONCHTPAJIbHOC CXKaTHUeC. H0ﬂ60p CC‘ICHI/Iﬁ, OIPCACIICHNUE TOIMYCKAEMbIX HAIpy30K.
30 |[IpomoapHO-TIONIEPEUHBIH H3THO
Pacuer cTepikHs Ha NPOJOIBHO-NIONEPEYHbIH U3TH0
31 |[Iunamuveckoe AeicTBUE HATPY3KH.
Pacuer koHCTpyKLIMI Ha IEWCTBUE YIaPHBIX HArPY30K.
32 |[IpouHOCTh MaTEPHATIOB MPU UKINIECKH MEHSIINXCS HAPSDKEHUSX.

Pacuersl Ha MMPOYHOCTL IpHU ﬂeﬁCTBHH NEPEMEHHBIX BO BDEMCHU HAI'PY30K




4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.

/ Bun camocrositensHOM paboTh
/1

W3ydeHre KOHCIEKTOB JIEKIIU, PEKOMEHJOBAaHHOH JINTEPATYPHI.

[TonroroBka k 1a00paTOpHBIM paboTam

Brimonnenue pacuetHo-rpaduueckoi paboThl.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMHU.

gl B W N -

[ToaroToBKa K TeKyIIeMy KOHTPOJIIO.

4.4. IlpuMepHbIi IepeYeHb TEM pacueTHO-TpaduIecKux paboT
1. PacuetHo-rpaduueckue pabotsl (PI'P), BeimoaHsemsbie B 3-M cemecTpe:

PI'P Ne 1

[TocTpoeHnue 31op BHYTPEHHUX YCUIIUH IIPU PACTSKEHUU -CKATUU
CTEpIKHEM.

[TocTpoenue 31op BHYTPEHHUX YCUIIUH IIPU KPYUYEHUHU BaJIOB.

[TocTpoenure 3mOp BHYTPEHHUX YCHIIMNA TIPH U3THOE NIl MIAPHUPHO-OMEPTHIX
0aJIoK.
[TocTpoenue 3mop BHYTPEHHUX YCHIIUN TTPH U3TrHOE B KOHCOJBHBIX OayKax.

[loctpoeHue omop BHYTPEHHUX YCWIMM npu wu3rube B Oankax cC
MIPOMEKYTOUYHBIM IAPUHUPOM.

Pacyer cratndecku onpeaenuMbIX CUCTEM MPH PACTIKEHUU-CKATUU C YIETOM
COOCTBEHHOI'O BECa CTEPIKHSI.

Pacyer cratndyecku OmpeAeNTUMBIX CHUCTEM TIpU PACTSDKEHHUU-CKATUHA Ha
IPOYHOCTb.

Pacyer cratuyecku ONpeAeNTUMBIX CUCTEM IpPU PACTSDKEHUU-CXKATUU Ha
KECTKOCTb.

Pacyer craruyecku HEONPENEIUMBIX CHCTEM IPH PACTSXKEHUU-COKATUU Ha
MPOYHOCTb.

Pacyer cratuuecku HEOMpEENUMBIX CHCTEM MPHU PACTSDKEHUU-CHKATUW Ha
HKECTKOCTb.

Pacyer craruuyecku HEOMpENEIUMBIX CHCTEM IPH PACTSHKEHUU-COKATUU Ha
BO3/ICIICTBIE U3MEHUHUSI TEMIIEPATYPBHI.

Pacyert craTuuecku HEONPEAEIUMbIX KOMOMHUPOBAHHBIX CHCTEM.

PI'P Ne 2



OnpeneneHre TeOMETPUYECKUX  XApPaKTEPUCTHUK  CIUIONIHBIX  TUIOCKHX
MONIEPEYHBIX CEUYSHUM MPU U3rude OaIoK.

OmnpeneneHne TEOMETPUYECKUX XapaKTEPUCTHK COCTABHBIX IOTEPEYHBIX
CeUYeHUH Mpu u3rude Oajox.

OmnpeneneHre HOPMATBHBIX HAMIPSKECHUH B MOMEPEYHBIX CEUCHUSAX OATOK MpH
IJIOCKOM H3THOE.

OmnpeneneHre KacaTeIbHBIX HANIPSDKCHHUH B TTOTIEPEYHBIX CEUCHUAX OAOK MpU
IJIOCKOM H3THOE.

[ToGop CIUTONIHBIX MOTIEPEYHBIX CEYCHHI OaIOK MPH MIIOCKOM U3THOE.

[TonGop mornepedHbIX ceueHnid 6aloK MpHU MIIOCKOM U3rubde B BUJE IBYTaBPOB.

[TocTpoenue pacupeaencH!il HaNMPsHKEHUH B TUIOCKUX MOTICPEYHBIX CEYCHHSIX
U3rndaeMpIX OaJIOK.
Pacder cratudecku onpeaeIMMbIX BaJIOB Ha IPOYHOCTD MPH KPYUCHUHU.

Pacuet cratuuecku OIpCACIIMMBIX BAJIOB Ha JKCCTKOCTD ITPH KPYUCHHUU.
Pacuet cratuuecku HCOIIPCACINMBIX BAJIOB HA ITPOYHOCTDL IIPH KPYUYCHHUH.

Pacuet cratuuecku HCOIIPCACIUMBIX BaJIOB Ha ) KCCTKOCTD IIPU KPYUCHHU.

2. PacetHo-rpaduueckue padotsl (PI'P), BeimonHseMble B 4 cemecTpe
PI'P Ne 3

[TocTpoeHue 3M0p yriioB MOBOPOTOB MOMEPEYHBIX CEYEHH U MPOruOOB IS
CTaTUYECKH ONPEIEITUMON OaNKu.
@opMyIibl AJi BBIYUCIEHUS MHTErpaia Mopa.

[locTpoeHne Tpy30BOM W E€AWHUYHBIX DOIIOP B 3aJaHOW CTATHYECKH
ONPEAEITUMON CUCTEME.

[Ipumenenne wmeroma MakcBema-Mopa sl ONpeNeNieHusT XapaKTePHBIX
MepeMEILCHU CeUeHU OaKu.

Br100p OCHOBHBIX CHCTEM METOAA CUJI JIJII CTATUUEKH HEOMPEACIMMON OaJIKu.

[TocTpoeHue 31mop BHYTPEHHUX YCUIIMK B OCHOBHOM CHUCTEME METOAA CHII.

[Ipumenenne metoma MakcBemia-Mopa mIsI HaXOXKACHUS E€OUHUYHBIX H
I'PY30BBIX IIEPEMELIECHUM.

[TocTpoeHne OKOHYATENBHON S0Pl MOMEHTOB, IONEPEYHBIX U MTPOJOJIBHBIX
CUJL

BrimonHenune cratudecko u aeGopManMiIHHOW MPOBEPOK OKOHYATEIBHBIX
SIIOP.

Onpenenenue MEPEMEIIEHU N XapaKTEepHBIX CceUYeHUH CTaTUYECKU
HEOoMnpeeTuMoil Oake.



PI'P Ne 4

Onpez[eneHHe BHYTPCHHUX CHIIOBBIX (l)aKTOpOB B CCUCHMAX JIOMAaHHOIO
IMPOCTPAHCTBCHHOI'O CTCPIKHA.
Pacuer CTCPIKHA Ha BHCHICHTPCHHOC PACTAKCHUC-CIKATHC.

Kocoii u3ruo.
Pacuer cTepxHs Ha M3THO C KPYUCHHUEM.

[TocTpoeHue 3mOpsl HOPMAIBHBIX M KacaTEIbHBIX HANPSKEHUW B OMACHOM
CEUCHUU CTEPHKHSI.
[TocTpoeHue siapa cedyeHrs CILIOMHOIO MONEPEYHOTO CEUECHMUS.

ITocTpoenue sapa cedeHus COCTaBHOTO IIONEPEYHOT0 CEYECHUS.
Pacder cxxatbIx cTepKHENH Ha yCTOMYUBOCTb.

[TonGop momepeyHOro CceYeHUs  CKAaTOW  KOJOHHBI TIPU  TIOMOIIU
ko3 dunreHTa mpoI0ILHOTO U3TrHoba.
Haxoxaenne KpUTHIEeKON CHUIIBI JIJISL CKATOT'O CTEPIKHS.

[TocTpoeHue 3mOpbl MOMEHTOB OT IMONEPEYHOM HArpy3Kd MNpU MPOAOIBHO-
HOTIEPEYHOM U3rH0e CTepIKHEM.

Omnpenenenre MakCUMaIbHOIO MPOrUOa CTEPKHS OT MPOAOIBHO-TIONEPEUHON
Harpy3KHu.

OnpeneneHne MakCUMalbHOTO HOPMAJbHOTO HAMpPSDKEHUS B CTEP)KHE OT
MPOJI0JIBHO-TIONIEPEYHOIN HArpy3KH.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JIUCUUIUIMHBI (MOZYJIS).

rJJgn bubnuorpaduueckoe onucanue MecTto nocryna
1 Bamumswiu, H. B. ConpoTuBnenue MatepuaioB 1 URL:
KOHCTPYKIM# : yaeOHnK 11 By3os / H. B. Bammmsumn, C. C. | https://urait.ru/bcode/560869
["aBpromunH. — Mocksa : U3narensctBo FOpaiit, 2025. — (nara obpameHus:
429 ¢. — (Beiciee o6pasosanne). — ISBN 978-5-9916- 30.01.2025).
8247-3. — Tekcr : anexTpoHHEbIH // OOpa3oBarenbHas
matdopma FOpaiit [caiir].
2 | Aramun, B. I'. ConpoTnBiieHre MaTepuasoB : y4eOHUK U https://urait.ru/bcode/560618

IpaKTUKyM Juis By30B / B. I'. Atanun. — 3-e us., nepepa0. u | (1ata odpamenus:
norn. — Mocksa : M3parenscrBo HOpaiit, 2025. — 438 c. — 30.01.2025).
(Bricmiee obpazoBanue). — ISBN 978-5-534-15962-2. —
Texcrt : anexTpoHHbIH / Obpa3oBarenbHas aThopma
FOpaiir [caiiT].

3 | Acanynuna, E. 10. ConpoTrBieHne MaTepralioB : yaeOHOe https://urait.ru/bcode/538889




nocobue st By30B / E. 10. Acamynuna. — 2-¢ u3n., ucnp. 1 | (aaTa oOpameHus:
nor. — Mocksa : M3natenscrso FOpaiit, 2024. — 279 ¢. — | 30.01.2025).
(Beicmee obpazoBanue). — ISBN 978-5-534-02370-1. —
Texcr : anexTpoHHsIH // O6pa3oBarenbHas miaThopma

Opaiit [caiiT].

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT MCIOJIB30BATHCS MPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Odummaneueiit caitt PYT (MUUT) (https://www.miit.ru/).

Hayuno-texuuueckas 6ubnuorexka PYT (MUNT) (http:/library.miit.ru).

Oo6pazoBatenpHas wiatdopma «tOpaiit» (https://urait.ru/).

O6mue  uHpOpMAIMOHHBIE, CHOPaBOYHbIE W  TMOUCKOBBIE  CHUCTEMBI
«Koncynsrant [lmoc», «I apanTy.

DNEeKTPOHHO-OMOIMOTEeYHAs cucrema U3/1aTeIbCTBA «Jlaub)
(http://e.lanbook.com/).

DIeKTpOHHO-0MOImoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. lIlepedyeHb  JUIEH3MOHHOTO M  CBOOOJHO  PacIpOCTPaHIEMOIO
IPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOOXOUMOTrO ISl OCBOCHUS JUCIUILIMHBL (MOJTYJIs).

Microsoft Internet Explorer (vun npyroii 6paysep).
Omneparmonnas cucrema Microsoft Windows.
Microsoft Office.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTMHE (MOIYIIIO).

VYyeOnast ayautopusi sl MPOBEACHHUS Y4eOHbIX 3aHSITHH Ne22, KOMIUIEKT
yueOHOM MmeOenum Ha 24 wMecra, J0ocka YyueOHas MejoBas, MarHUTHas,
MyJIbTUMEIUMHOE O0OPYJOBAaHUEM: MPOEKTOpP, HKPaH, KOMIBIOTEpP, KOMIUIEKT
AIIEKTPOHHBIX MJIAKATOB

Crenmanu3upoBaHHas ayJUTOPHUs [JIsl BBINOJIHEHUS J1a0OpaTOPHBIX padoT
Ne20,ocHamieHHass HMCHBITATENBHBIMU ~ CTEHJAMH, OOOpyIOBaHHas pabounMu
CTOJIAMH, AJIEKTPUUYECKUMHU PO3ETKAMH, KOMIBIOTEPOM, POEKTOPOM M 3KPAHOM, U
noctynoM B ceTh UWHrepHer.TUNOBONM KOMIUIEKT Yy4eOHOTO 000pyAOBaHUSA
«ONEKTPUUECKUE W3MEPEHUS W OCHOBBI METpoOJIOTHM», CTEHIOBBIM BapUaHT,
pyunas Bepcust DU u OM-CP. nabop nmpudbopos

9. ®opma MPOMEKYTOUHOM ATTECTALNU:



3aueT B 3 cemecTpe.
DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE MPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaThIBalOTCS B COOTBETCTBUU C JIOKAIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).
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