





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
COIIPOTHUB/IEHUE MATEPHUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocoOHOCTh TIPUMEHSITh eCTeCTBEHHOHAyUHble U OOIIeUH)XeHePHbIe 3HAHUS, METO/IbI

12.03.01|mMaTeMaTUueCKOTO aHaiMW3a W MOJENUPOBAaHUSI B UWH)XXeHepHOU [esTe/llbHOCTH, CBSI3aHHOM C
(O2) |mpoekTHpOBaHWEM W KOHCTPYMPOBAaHWEM, TEXHOJIOTHSIMHM TPOU3BOACTBA TPUOOPOB M KOMILIEKCOB

IIIMPOKOTO Ha3HaueHUst

OIIK-1 — crocoOHOCTh TIPUMEHSITh €CTeCTBEHHOHAYUHble U OOIIeUH)XeHEPHbIe 3HAHUS, METO/BI

12.03.01|mMareMaTueCKOTO aHa/lM3a W MOJESUPOBAaHUS B UWH)XXeHepHOW JesTe/lbHOCTH, CBSI3aHHOM C
(A3) |mpoeKTHpOBaHWEM W KOHCTPYMPOBAaHWEM, TEXHOJOTHSMH MPOU3BOACTBA TPUOOPOB M KOMILIEKCOB

[IIUPOKOTO Ha3HaUeHUsI

@DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYDKEHHe C/leyHOLINX pe3y/isTaToB 00pa3oBaHust:
OIIK-1 (12.03.01, 02)

3HAHUA:

(hr3rKo-MexaHMUeCKHe XapaKTepUCTUKU CBOWCTB TJIACTUUHBIX U XPYIKHUX MaTepyuanoB U MeTOAbl UX
onpe/esieHus;

YMeHUS1:

MPOBOAUTL pacueThbl aHAIUTUUe CKUMU MeTO/laMU COTIPOTHB/IEHUsS] MaTepUasioB;

nofbupars pa3Mepsl ¥ MaTephasibl 3/IeMEHTOB KOHCTPYKLWI C yueToM obecriedeHUs] UX TPOYHOCTH U
KECTKOCTH;

HABbIKU:

[IPUMEHEHUS] COBPEMEHHOI0 MaTeMaTUYeCKOro WHCTPYMEHTapusi [/l pelleHusi MaTeMaThyecKUX,
¢dusmueckux 3azau.

OIIK-1 (12.03.01, A3)

3HAHUA:

BU/IOB HarpsKeHO-Je(hOpMHUPOBAaHHOTO COCTOSTHUSI CTEP)KHeH U CTep>XKHeBBbIX KOHCTPYKIIMH, co3/aHue
MOC/Ie/J0BaTe/IbHOCTU 3TallOB  pellleHHs] IpaKTUUeCKUX 3a/jad MCC/Ie[0BaHUsI IIPOYHOCTM M JKECTKOCTU
KOHCTPYKLUH;

YMeHUS:

OLIEHUBATh TPaHUIIbI PUMEHMMOCTH TIOTYYeHHOM MaTeMaThyeCcKOu MO/e/d PeabHOMY (hH3UUeCKOMY
ripotieccy (yC/0BHUsI TIPOYHOCTH, )KeCTKOCTH, YCTOHUUBOCTH);

HaBbIKU:

WCII0/1b30BaHusl MaTematuueckux rnaketoB MATHCAD, MATLAB p/is pellieHus 3ajad COTIPOTUB/IEHUS
Marepua’sosB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa COMMPOTUB/TEHUE MATEPUAJIOB sB/sieTcs JUCIUTUTMHON 00s13aTe/IbHON YacTH
6/10ka 1 mporpamMMbI IOATOTOBKY 110 HarpasieHusimM: 12.03.01 TIpubopocTpoenue, 12.03.01
[TpubopocTrpoenue.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

Cogepx‘(’aHHe AVCLIATUIMHBI SIB/ISIETCS ocHoBoi a5 ocBoenus guciuia: METOJABI 1 CPEJJCTBA
MN3MEPEHUWU, NCITBITAHUN 1 KOHTPOJIS, ITIPUK/TAJHASI MEXAHUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
MIPOEKTUPOBAHNEM M KOHCTPYHUPOBAHHEM, TEXHOJIOTHSIMU TIPOU3BO/CTBA IPUOOPOB Y KOMILJIEKCOB
LIMPOKOTO Ha3HAYEHMUs]



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fiesioB U JUJAKTHYECKUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

®dopmupyemast
KoMmmereHus, %

BCEI'O

JIekuuun
3aHATUA

BCEI'O
CamocroaTenbHas

paboTa CTyAeHTOB

IIpakTHUecKHe

OIIK-1 (12.03.01)

OIIK-1 (12.03.01)

Paspien 1. OCHOBHBIE OHATHS 0 NPOYHOCTH, KECTKOCTH U YCTOHYHBOCTH
3/1eMeHTOB KOHCTPYKIMH. 1.1. Visjeanu3aliist MaTepHaioB U UX CBOMCTB,

3 reoMeTprUuecKrx ()OpM, TPaHUUHBIX YCJIOBUM U TEXHUUECKUX KOHCTPYKLMI. AHa/IM3
BHelHUX cuil. 1.2. JuddepeHiManbHble 1 MHTerpaibHble XapaKTePUCTHKH
rapamMeTpoB B CeYeHUH CTep)kHs. BHyTpeHHne ycunus, HanpsbkeHus. 1.3. Metog,
CeyeHuH /111 Orpe/ie/ieHNsi BHYTPEHHUX CHIIOBBIX (akTopoB. ITocTpoeHue smop.

20 6 14

JiedopmaL{ii, TeH30MeTpPHpOBaHHUe.

Paspen 2. MexaHHuecKHe CBOMCTBA MaTrepuasoB. 2.1. JKcriepiMeHTalbHOe
oIpe/ie/leHlie MeXaHHYeCKUX XapakTepUCTHK MaTepyasoB. JluarpaMMbl pacTsDKeHUst
3 — oKartusi, Kpy4deHust. IIoHsTHe 0 Mpefie/TbHOM U 0Ty CKaeMOM HarlpsDKeHHH,

ko3¢ duLpenTe 3anaca NPOYHOCTH. 2.2. Criocobbl M3MepeHHs HalpsDKeHNH 1

26 12 8 4 14

20

20

Paspen 3. Anaiu3 Hanpst 0 u geopMup

WHTerprpoBaHue. METO,Z[ Hava/IbHBIX I1apaMeTpoB.

Ha O0CHOBe TMIT0Te3bI IVIOCKMX cedeHHH. 3.1. JluHeliHOe pacTskeHHe-OKaTtHe. 3.2.
UYucrslit capur. Kpyuenue. CIuioniHble ¥ TOHKO-CTeHHble ceueHust. 3.3. [Tnockuit

3 TiorepeyvHsIii n3ru6. BHyTpeHHHe YCU/INsI, HAarpsDKeHHs], lepeMelLieHHsl.
HopMmaJibHble 1 Kacate/bHble HarpsbkeHust. IToHsTHe 0 LieHTpe u3ruba. 3.4.
[NuddepeninanbsHoe ypaBHeHHe MPOAOILHON OCH M30THYTOM 6asKu U ero

0 COCTOSIHMSA CTep)KHeH

28 12 8 4 16

15

15

COCTOsSIHMSA.

Paspen 4. IToHATHSA 0 TeH30pax HanpsDKeHuH u fedopmanuii. I1aBHbIe
HanpsokeHus. 4.1. YpaBHeHUs paBHOBeCHsl. YC/I0BUS Ha NTOBepPXHOCTH Tesa. TeH3op
Marbix JedopMaiyii U TeH30p HanpsbkeHUi. 4.2. ['eoMeTprYecKre ypaBHeHHs!
Teopuu yrpyrocTu. 4.3. O6061eHHbIi 3akoH 'yka. [IlapoBoii TeH30p U JieBUaTop.
TMoTeHuumaneHast 3Heprust n3MeHeHusi 06beMa 1 popmel. 4.4. By/ibl HaNIPsDKEHHOTO

26 6 20

15

15

T10 OraCHBIM TOYKaM CeueHus.

Paspen 5. Teopuu npounoctu. Co)kHoe conpoTuBieHne. 5.1. Teopuu
npouHocTH. PacueT ro Hecyeli cioco6HOCTH. PaspylileHne MaTepHasoB.

3 TIpezienbHbIe COCTOSIHUS Ge3/iepeKTHBIX MaTepUaoB U KOHCTPYKIHIL. 5.2. CloKHOe
COMPOTHB/IEHKE, BU/bI: BHELIEHTPEHHOE PaCTsDKeHHe-CKaTKe, Kocoi u3rub, usrub ¢
Kpy4eHueM u pactspkeHueM. [loctpoenue HeiftpanbHoOM muHuK. [Tog60p pasmepos

21 6 15

15

15

Paspen 6. TeopeTnueckue 0CHOBBI pacyeTa ynpyrux cucrem. 6.1.
[MoTeHMaNbHast SHEPTHsl BHELIHUX M BHYTPeHHHUX ci/l. O60061eHHbIe BHEIIHHe

3 CHJIBI ¥ TIepeMellieHus. Bo3MokHast paboTa BHEIIHUX ¥ BHYTPEHHHUX CU/I. TIpUHIMI
BO3MOXHBIX NepeMmelrieHnid. Teopema o B3aumMHocTH paboT. KosdduipeHTnt
TIOJAT/IMBOCTHU U JKeCTKOCTH. 6.2. OnpezieieHKe NepeMelLieHHil B CTaTH4eCKH
OIpe/le/IMMBIX CTEP)KHEBBIX CHCTeMax criocobom Mopa.

23 9 6 3 14

15

15

Bcero 3a 3 cemecTp

144 51 34 17 93

100

100

Bcero no AucuuinHe

144 51 34 17 93

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep 1 HanMeHOBaHMe pa3jena
JAUCLUTLTHHBI

Tema MNPAKTHYE€CKOIr'0 3aHATUA

OoneMm,

ayp.
JacoB

Pazpen 1. OcHOBHBIE TOHATHA O
IIPOYHOCTH, JKeCTKOCTH U
YCTOMUMBOCTH 3/IEMEHTOB
KOHCTPYKIMH.

OCHOBHBIE TIOHSITHS O TIPOYHOCTH, XKECTKOCTU U
YCTOMUMBOCTH 3/IEMEHTOB KOHCTPYKIi. BBefeHue B
COTIPOTHBJIEHUE MaTepPHUasIOB.

Pa3znen 2. MexaHnueckue CBOHCTBa

MaTepHrasioB.

JKCIlepuMeHTaJIbHOe Oripefie/ieHre MexXxaHuueCKUX
XapaKTepUCTUK MaTepuasioB.

JuarpaMMbl pacTsDKeHUS U CoKaTUsl.
TeHsoMmeTpupoBaHue.

Pa3pen 3. AHanu3 HarnpspKeHHOTO U
ZeopMHUPOBaHHOTO COCTOSIHUS
CTep>KHel Ha OCHOBe THUITOTe3bl

[VIOCKUX CeueHuM.

AmnHanu3 HanpsbKeHHOTO U e ()OPMHUPOBAHHOTO
COCTOSIHUSI CTeP)KHeH Ha OCHOBe TMIIOTe3bl MI0CKUX
ceueHMN. YcUnus, HarpsbKeHus, repeMeltieHrs. MeTop
HauasbHbIX TlapaMeTpOB.

Kpyuenne. TensomerpupoBanue. I1nockuit
TOTIepeyHbIi U3ruo.

Paspen 4. ITonaTus o TeH3opax

[MoHsiTHs 0 TeH30pax HanpsDKeHUH U Aedopmaviuil.

6
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HanpspKeHUH U JedopMariiil. ['naBHbIE HaMpsDKEHUSs.
I'1aBHBIE HaNPsDKEHMSL. OO6ocHOBaHUe KCIIEPUMEHTANBHBIX METO/I0B
7 oTipezie/ieHNsT HATIPSDKEHWM B U3/IeNTUSIX 13 1
MOJIIPU3aLIMOHHO—ONTUYECKUX MaTepUasoB.
Pasgen 5. Teopyu MPOYHOCTH.
8 CJ10’)KHOE COIIPOTUBIIEHHE, PACUYeThl Ha IPOYHOCTb. 2
CoXKHOEe COTIPOTUB/IEHUE.
O0600111eHHbIe BHELITHUE CUTBI U TIepeMeIleHMsI.
9 Pasyien 6. TeopeTiieckue 0CHOBbI Bosmo)kHast paboTa BHELITHUX Y BHYTPEHHHUX CHJI. 3
pacueTra yrnpyrux CUCTeM. o
IIpuHLMI BO3MOXKHBIX ITepeMeLeHuUH.
Bcero 3a 3 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
No Homep n HaumeHOBaHHe O6bem,
CopepikaHue yue0HOro 3aaHus
n/n pasfea JUCHHUIIMHBI 4acoB
Pazpen 1. OcHoBHble noHATHA O |IIoArOTOBKA K MPaKTUYECKUM 3aHATHAM. PelieHue 3azau
| |MPOYHOCTH, KeCTKOCTH U Ha pacTsKeHHe — okartue. [TocTpoeHue amiop U mpoBepKa 14
YCTOMUMBOCTH 3/IEMEHTOB BHYTPEeHHUX CUJIOBLIX (hakTopoB. OnpesieneHue
KOHCTPYKIIHIA. nepemelttienuii. OdopmieHue.
IToaroroBka K MpakTHYeCKUM 3aHATHAM. PellleHue 3as1au
2 Pa3pen 2. Mexanuueckue Ha KpyueHue. Ornpe/e/ieHre HampsLKeHUH, 1og0op 14
CBOICTBa MaTepHasoB. pa3MepoB MorepeyHbIX CeUeHMi 10 YC/I0BUI0 IPOYHOCTH.
OrpefiesieHye TiepeMelleHuH.
Pa3pmen 3. AHanu3 HaripsbkeHHOTO |[ToArOTOBKaA K TpakTHUUeCKUM 3aHATHsM. M3rub, pemieHve
3 M ZehopMUPOBAHHOTO COCTOSIHUA (3afau. Onpe/iesieHNe HOPMaJTbHBIX M KacaTelbHbIX 16
CTep)KHel Ha OCHOBE THUIIOTe3bl  |HAmpsDKEeHWH, 1Mo[00p pa3MepoB IMOMEPEUHbIX CeUEHUH 10
IUIOCKUX CEeYeHU. yciousiM ripouHoctu. Odopmienue.
4 IMoaroToBKa K npakTuueckKuM 3aHaTusM. OdopmiieHue. 10
Paspen 4. Tlonsitust 0 TeH3opax  |M3ru6, quddepeHiyansHoe ypaBHeH|e yIpyroi JTMHUH.
5 HaNpsDKeHUH 1 AedopMariHii. OnpeziesieHre TIepeMEILEHUH 1 YI/IOB TTIOBOPOTa 0a/ok 10
I'naBHbIe HanpsDKEHUSI. MPSIMBIM UHTETpUpOBaHreM JuddepeHIMaTbHOTO
ypaBHEHUs. YUeT rPaHUYHBIX YCIOBUH.
I'padmueckoe nocTpoeHre UCXOJHOTO U IJIaBHOTO
6 Paspen 5. Teopuu IpoOYHOCTH. IVIOCKOT'O HaNPsKeHHOIO COCTOSHUA. BHU/IBI CI0XKHOTO 15
CJ10’)KHO€E COIPOTUBIIEHHE. comnpotuBsierust. [1oa60p pa3MepoB CeYeHUi.
Odopmiienwue.
Pa3pen 6. TeopeTnueckue Onpefnenenuve nepeMelieHnii criocobom Mopa. I'py3oBasi u
7  |OCHOBBI pacueTa yIrpyrux eJVHUYHas cucteMbl. IHTerpansl Mopa, ux 14
CUCTEM. uHTerpupoBanue. OdopmiieHue.
Bcero 3a 3 cemectp 93

3.4. KypcoBas pafora

INEPNO[,
NCITIO/THEHUSA ITIVIAHUPYEMOE
COAEPKAHHE STAIA (negenu BPEMHI (uac)

ceMecTpa)
Ortan 1. OnpefesieHre MOAY/ISl IPOJOABHOM YIIPYTOCTH U
ko3¢ duimenTa IlyaccoHa MeTozioM TeH30MeTPHUPOBAHUS TIPU 1-3 2
PAaCTsKeHWH JIOTIaTOYHOTo oOpasiia.
Jtan 2. [luarpaMMbl CKaTHs — pacTshKeHUs TUTaCTUUHBIX U XPYIIKAX
MaTepHasioB, UX aHa/iu3 U 00paboTka. McrbiTaHre HeMeTa/Tiue CKUX 4-6 4
MaTepuasoB.
Ortan 3. OnpefiesieHre MOZY/Is1 CIBUTa NIPY KpyuyeHuu. [Juarpamma
WCIBITaHUM TIpU KpydyeHuu. OTipe/iesieHre HapsKeHUH U 7-9 4
riepeMelTieHUH TIPY TJI0CKOM TOTIePeYHOM U3rube.
Oran 4. HOJ}’HPH38L[I/IOHHO—Ol'ITI/ILIECKI/Iﬁ MeTO/, OTIpe/ie/IeHuUsT 10-13 4
HarnpsDKeHUH.
Ortan 5. OnpefiesieHNe HaNpsDKeHUM U TiepeMelleHUH MTPU CI0KHOM 14-16 4
conporuBnieHnd. Kocoii n3ru6. BHelleHTpeHHOe pacTsyKeHHe-CKaTue.

7
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Bcero 3a 3 cemecTp | 18

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJEJ/IN CEMECTPA
123 4 56178 9 (10/11 12 13|14 15 16 17
TexK, 304, Otu. no Bomp. Borp. Bonp. Jk3,
3 KP 3 Op| | (344|OP k3 KP K3 Op KP

YcnoBHbIe 0003HaYeHMS:

[P — nuarHOCTHUeCKasi paboTa;

KP — kypcoBast pabota;

TekK — BOIpOCHI J/151 TEKYIL|ero KOHTPOJIS;

304 — 3agauy;

Ortu. o I13 — oTueT No NpaKTUUECKOMY 3a/JaHUIO;
Bonp. OK3 — BONIPOCHI K 3K3aMeHY.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHbIe HHTEpPBA/IbI B
cnepyronumx dhopMax:
JMarHoCTUYeckas pabora;
KypcoBast pabora;
BOIIPOCHI /715 TEKYILEr0 KOHTPOJIS;
3ajiauy;
OTYET IO TIPaKTUUYeCKOMY 3alaHuIo;
BOIIPOCHI K 9K3aMeHYy.

HpOME)Ky'TO‘lHaH dTTecTalus IMPpOBOJUTCA B CbOpMaXI
¢ DJK3dMeH.

8 12337



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos. . ConporuBienue marepuasioB. CI16.BT'TY "BOEHMEX" uwm. []. ®. YctuHoBa, 2021,
42 3K3.

2. B. U. ®eopocweB. ConpoTtuBnenue marepuanoB. M.: Y3a-so MI'TY um. baymana. 3onoTtas Koniekus,
2018, a51. pec.

3. B. {I. MonoTtHMKOB, A. A. MooTHHKOBA. . Teopus yrpyroct u miaactuuHoctu. CaHkT-ITeTepOypr:
Jlanb, 2022, 351. pec.

4. E. T Makapos. . CornpoTus/ieHre MaTepyasioB C UCII0/Ib30BaHUEeM BbIUMC/IUTE/IbHBIX KOMILIEKCOB. M.:
FOpaiiT, 2018, 39 k3.

5. E. I. Makapos. . Mathcad - 6sicTpbrii crapt. CI16.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2020, 42
9K3.

6. E. I. Makapos. . Conpotusjienue marepuanos. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2020,
192 k3.

7. H. M. Arapos. . ConpoTus/ieHre MaTepyasos B lipumepax U 3agadax. M.: UTHOPA-M, 2010, 5 3k3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. ledopmaiiuis u paspyliieHre MaTepyasoB.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

. https://e.lanbook.com/ — 3BC Jlanb;

. http://www.tnt-ebook.rut/ — TNT-EBOOK - OneKTpoHHO-0MO/IHOTeUHast CUCTeMa;

. https://urait.ru/ — I'maBHast — O6pa3oBaresbHas Tuiatgopma FOpaiit. [jst By30B U CCy30B.;

. https://ibooks.ru/ — 3BC Ai#ibykc.py - 3T0 60/bIL0N BEIOOP aKTyaIbHOU TMTepaTyphI [Jis Balllei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —

dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. /1.®. YCTHHORA;
6. https://e.Janbook.com/book/157092 (mata obpamjerus: 28.01.2021).

A WNRF

CoBpeMeHHbIe TPOQecCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro donia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe obecrieueHue:
1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1;
3. PTC Mathcad Prime 5.0.

5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. MamvHa pa3pbIBHas [i/1s1 CTaTUUeCKUX UCTbITaHUM MeTasnnoB P100;
2. Mathcad Education - University Edition Term;

3. Matlab 2015a SP1;
4. PTC Mathcad Prime 5.0.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Muctynmaa COIMMPOTUB/IEHUE MATEPUAJIOB siBasieTcs AUCIUIIMHON 00s13aTe/TbHOM YacTH
0loka 1 rmporpamMmbl TOATOTOBKM I0  HampasiaenusM: 12.03.01 IIpubopoctpoenue, 12.03.01
ITpubopocTpoenue. JuciMiiHa peanusyeTcss Ha (dakynereTe E Opyxue M cucTeMbl BoopykeHuss BI'TY
"BOEHMEX" um. [].®. YcruroBa kadenpoit E7 MEXAHUKA JE®@OPMIUPYEMOI'O TBEPJOI'O TEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OITK-1 (12.03.01)criocobHOCTh IIPUMEHSTh €CTECTBEHHOHAyUHble U OOI[eMH)KEHEPHBIE 3HAHWS, METO/bl
MaTeMaTUUyeCcKoro aHaau3a U MOJe/IMpPOBaHMsl B HH)KeHePHOM [iesTe/IbHOCTH, CBSI3aHHOM C MPOEeKTUPOBaHUEM U
KOHCTPYHPOBaHWEeM, TeXHOJIOTUSIMU TIPOM3BO/CTBA NMPHUOOPOB 1 KOMIIJIEKCOB ILIMPOKOTO Ha3HAUeHHS;
OTIK-1 (12.03.01)criocOOHOCTh TPUMEHSITH €eCTeCTBEHHOHAYYHble M OOLeHH)KeHepHble 3HaHUWS, METOZbI
MaTeMaTU4yeCKOro aHanau3a v MOJ|e/IMPOBaHMs B MH)KeHepPHOH /leATe/IbHOCTH, CBSI3aHHOM C MPOeKTHPOBaHUEM U
KOHCTPYUPOBaHHEM, TeXHOJIOTHUSIMUA TIPOM3BO/ICTBA MPUOOPOB U KOMITJIEKCOB IIMPOKOTO Ha3HaueHUsI.

CofepkaHve [UCLIMIVIMHBI OXBaThbIBAaeT KPYr BOIPOCOB, CBS3aHHBIX C IIPOYHOCTBIO, JKECTKOCTBIO U
YCTOMUMBOCTBIO 3/1EMEHTOB KOHCTPYKLIMI MpocCTelilliell reoMeTpHyH, IPU pa3nuyHbIX BUZAX e OpMUPOBaHUSI.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e KypcoBas pabora;
e BOMPOCHI AAJIs TEKYILIero KOHTPOJIS;
e 3a/auy;
* OTYeT I10 NPaKTUUeCKOMY 3a/|aHHI0;
* BOMPOCHI K 9K3aMeHY.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
TpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeNibHast paboTta
cryzaeHTa (93 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
COIIPOTUB/IEHVE MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHHe padoThI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

PH3AEJ'I 1. OcHOBHBIE TIOHSATHUA 0 MPOYHOCTH, )KECTKOCTH A yCTOﬁ‘-lPIBOCTH 3/IEMEHTOB KOHCprK].II/Iﬁ.

ITogroroBka K npakTUUeCKUM 3aHATUSIM. PellieHue 3azau
Ha pacTsbkeHue — ckatue. [TocTpoeHue sMm0p U poBepKa

H. M. Arapos. . ComnpoTtus/ieHye
MaTepuasioB B IpUMepax u
3ajauax: M.: UHO®PA-M, 2010 (1-
3)

BHYTPEHHMX CUIOBBIX (akTopoB. OripeziesieHue E. T. Makapos. . ConpoTusieHue 14
nepemettienuii. OdopmiieHue. MaTepHasIoB C MCMO0/Ib30BaHNEM
BBIUHC/IATE/BHBIX KOMITJIEKCOB:
M.: FOpaiit, 2018 (1-5)
Wroro no pa3geny 1 14
Pa3pen 2. MexaHHYecKHe CBOMCTBA MaTepHasioB.
B. U. ®eopocrkes. ConpoTuBieHHe
Marepuanos: M.: M3g-so MI'TY
IToproroBka K npakThyeCcKuM 3aHaTUsAM. PerieHve 3azay |um. baymaHa. 30/10Tast KOJ/UIeKLys,
Ha KpyueHue. OnipeiesieHre HaNpsDKeHUH, 110A00p 2018 (1-10) 14
pasMepoB TOMNepeuHbIX CeYeHU Mo YCA0BUIO POYHOCTHU. E. I Makapog. . Mathcad -
OrnpefienieHre TiepeMeleHui. obicTphiii cTapT: CII6.BI'TY
"BOEHMEX" um. [1. .
Ycrunoga, 2020 (1-5)
Wroro no pa3geny 2 14

Pazgen 3. AHa/IM3 HaNPSDKEHHOTO U Ae)opMHUPOBAHHOI0 COCTOSTHUSA CTEP)KHel Ha 0CHOBE THII0Te3bl
IVIOCKHX CeYeHHH.

HO,Z[FOTOBKEI K IIPaKTU4Y€CKHUM 3dHATUAM. I/IBFI/I6, pelieHne
3aJa4. OHPEAETIEHI/IG HOPMaJ/IbHBIX Y KaCdTe/IbHbIX

B. 1. ®eopocees. ConportrBiieHne
Marepuanos: M.: 3g-s0 MI'TY
uM. baymaHa. 3onoTtas Koniekuus,
2018 (1-10)

HarpspKeHWH, TIo00p pa3MepoB morepeuHbix cedenuit 1o | E. I. Makapos. . CorpoTvBieHe 16
ycioBusiM TipouHocty. Odopmiiente. marepuajios: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2020 (2-3)
Wroro no pa3zeny 3 16
Pa3pen 4. IToHATHA 0 TeH30pax HaNpsDKeHUH M Jedopmaiiuii. I1aBHbIe HaNPsHKEHUA.
TToAroTOBKa K MpakTHuecknm 3anstisiv.Odopmienne. | B- Y. Peopockes. ConpoTusienye 10
Marepuanos: M.: 3g-s0o MI'TY
uM. baymana. 3onoTtas Koniekus,
N3rub, puddepeniyansHoe ypaBHEHUE YIIPYTOW JTUHUM. 2018 (5-9)
OHpe,ELEJIEHI/Ie HEPEMGH_]E'HI/Iﬁ M YIJIOB II0BOPOTa 0aJiok B. A. CaHHUKOB. . COHpOTI/IBJ'IEHI/IE 10
MPSIMBIM UHTErprpoBaHueM AnddepeHanbHOTo marepuanos: CI16.5T'TY
ypaBHeHUsl. YueT IPaHUYHBIX yCI0BUM. "BOEHMEX" um. 1. ®.
YctuHoBa, 2021 (10-21)
12 12337



Wroro no pasgeny 4 | 20

Pa3gen 5. Teopuu npounocty. C/10)kKHOe CONPOTHUB/IEHNE.

I'paduueckoe mocTpoeHre UCXOJHOTO U TJIABHOTO B. . ®eopockeB. CornpoTtrBieHne
TJIOCKOTO HaMNpPsPKEHHOT0 COCTOSIHUSA. BUIBI CZI0XKHOTO Marepuanos: M.: U3g-so MI'TY 15
conporuBnenus. [Togbop pa3mMepoB ceueHwHi. nM. baymana. 3os0Tas KosneKkLus,
Odopmnenue. 2018 (5-9)

Wroro no pasgeny 5 15

Pa3pen 6. TeopeTnueckue 0CHOBBI pacueTa yIpyrux CUCTeM.
B. {1. MonoTHUKOB, A. A.
Oripezienienrie nepeMeltjeHuii criocobom Mopa. I'py3oBast MonorHukosa. . Teopus
Y e[UHUYHas chcTeMbl. VIHTerpansl Mopa, ux YIPYrOCTH U TJIaCTUYHOCTH: 14
vHTerpupoBanue. OdopmieHue. Cankr-IletepOypr: Jlanb, 2022 (1-
8)
Urtoro no pasgeny 6 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
COITPOTUB/IEHUE MATEPHAJIOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e 3ajauy;

e BOTMPOCHI /|51 TEKYIIIETO KOHTPOJIS;
e BOIPOCHI K 3K3aMeHY;

* OTYET O NMPAKTHUECKOMY 33/IaHHIO;
e KypcoBas pabora;

* 9K3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

3agaum

CJiaHo - pelieHVe 3aZiauvl BEPHOE U BbIOPaH paliOHaIbHBIN
MyThb PEIIeHUs.
[Tpumep: OripeieMTh pa3Mephbl TOTEePeUHbIX CeUeHU CTepyKHel MeTalio-epeBssHHOMN dhepMbl Ipy
YCJIOBUSIX...

Bompocsl ajis TeKyIero KOHTpoJ/is

Teky1uii KOHTPOJIb 3HAHUH MOYKET TIPOBOAUTLCS Ha TI000M U3 BUIOB YueOHBIX 3aHATHI. PopMamu
TEeKYIL[eT0 KOHTPOJIS SIBJISIFOTCS: YCTHBIN OTPOC Ha JIEKLUSIX U IMPaKTUUeCKUX 3aHATHSIX.
Borpocs! Teky1ero KOHTpoJist rpezcrasieHsl B Y MK qucHnivHEL.

Bormpocsl K 3K3aMeHy
Bompocs! K 3k3ameHy ripezictaByieHbl B Y MK AyCHUIIIMHEL.

OTueT N0 NpaKTHYECKOMY 3a/JaHHI0

Kpurepnn v 1m1Kasbl OL{eHUBaHUS Pe3Y/IbTaTOB 110 NPAKTUUeCKOMY 3a/laHUI0:
1. Illkana oLjeHWBAHUS: «OTIIMYHO».
Kputepun ouienrBanust: O0y4aroluiics BBITIOTHII MTPAKTHUECKOe 33/JaHre B TTOJTHOM o0neMe. PaboTta
XapaKTepu3yeTCs TIOTHOTON MPOpaboTKK BCeX pa3/iesioB CofiepKaTebHOM uacT. [TosicHUTeTbHAs 3aTTiCKa
WH/IUBU/Tya/IbHOTO MPAKTUUECKOTO 3a/laHusi OpopMieHa C COO/MIOIeHNeM YCTaHOBIEHHBIX TIPABUJI.
O6yuyatoruiicsi CBOOOAHO BlaZieeT TeOPeTHUeCKUM MaTeprasioM, 0e30mnb0uHO MPUMeHsIeT ero Mpy pelieHn!
3agad, copMyTMpOBaHHBIX B 3aJaHru. Ha Bce BOIPOCHI ZiaeT rpaBuibHbIE U 000CHOBaHHbIE OTBETHI,
ybequTenbHO 3allUIAeT CBOIO TOUKY 3PEHHUS.
2. lllkana oLleHNBAHUS: «XOPOILIO».
Kputepun otienrBanust: O0y4aroIuiics BBIMOJTHII MPAKTHUECKOe 33/laHKe B TTOJTHOM o0neme. PaboTa
XapakTepu3yeTcs Ty6uHOM MpopaboTKU BCeX Pa3/iesioB CofiepyKaTeibHOM yacTH. TTosICHUTe IbHAs 3armicKa
WH/MBH/IyabHOTO TIPAKTUUECKOTO 3aZlaHusi 0 opMIIeHa C COOTI0JeHHeM YCTaHOB/IEHHBIX ITPaBUIL.
O6yuyatoruiics BiaJjeeT TeOpeTHUeCKAM MaTepraioB, MOKET TIPUMEHSITE er0 CaMOCTOSITeTbHO WITH TI0
yKa3aHuto rperofiaBaresst. Ha G0/BIIMHCTBO BOMTPOCOB /IaeT MpaBU/IbHBIE OTBETHI. 3allUIIIaeT CBOIO TOUKY
3peHUs J0CTaTOYHO 000CHOBAHHO.
3. lllkasa OLleHVBaHUS: «YZIOBIETBOPUTEILHOY.
Kputepun otieHrBanust: O0yJaroIuiics BBIMOTHUI MPAKTHUECKOE 33/JaHHe B OCHOBHOM TIPaBU/IBLHO, HO 6e3
JOCTaTOYHO ITyOOKOM MPOpaboTKK HEKOTOPBIX pa3zenoB. OOyuarouiics YCBOUI TOIKO OCHOBHBIE Pa3Zierbl
TeOpeTHUeCKOTO MaTepHasa U 1o yKa3aHuto rperofasares (6e3 MHALMAaTUBLI U CAMOCTOSITEJTbBHOCTH)
MIpUMeHsIeT ero MpakThuecku. Ha BOTIPOCH OTBeYaeT HeyBepeHHO WIIH [I0TTyCKaeT olnOKu. HeyBepeHHO
3aluIIlaeT CBOK TOUKY 3peHUsl.
4. Illkasa OLeHMBaHUS: «HEYOB/I€TBOPUTE/IEHO».
Kputepuu otieHrBanust: O0yJaroIuiics He MOXKeT 3al[UTUTh CBOU PeIleHMUs, IOMYCKaeT Ipy0Oble OITMOKY Mpy
OTBeTax Ha BOIPOCHI WIX He OTBevaeT Ha HUX.
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KypcoBas pa6ora

BhIMo/IHEHHUE U 3alUTa KyPCOBO pabOoThI SIBSETCS OHUM U3 BU/IOB KOHTPOJIbHBIX MEPOTIPUSITHI TI0
JVCLIUTUTUHE.
OLIeHKa «OT/IMYHO» BBICTABJISIETCS MPU MPABUILHO PEIIeHHBIX 3a/lauax, akKypaTHO U YUCTO, B COOTBETCTBUHU C
TpeboBaHUsAMU 0(OPMIIEHHOM peliieHuH. OLleHKa «XOPOII0» BBICTAB/ISETCS TP MPABU/IbHO PELIEHHbIX
3a/jauax, Py Ha/IMUMK B XO/ie PeLleHHs] UCTIPaB/IeHUi U He3HaYnTelbHbIX TToMapok. OLjeHKa
«Y[OBJIETBOPHUTEILHO» BBICTABJISIETCSI, €CJIU TIOC/Ie TIPOBEPKH B paboTe Oy/yT UCIpaB/IeHbI BCe OLIMOKH, U OHA
Oyzet npaBuIbHO oopmiieHa. Bo Bcex oCTabHBIX CTydasx paboTa He 3aCUMTHIBAETCS U BBIIAeTCS PYTOi
BapHaHT.

JK3aMeH

OO0yuaroIuiics UMeeT MPaBo Ha MOyyeHHe MUHUMATLHOMN MOJIOKUTETBHOM OLIEHKU MPU YCIOBUN
YCITIEIIHOTO MPOXOKAEHHSI TEKYILLIer0 KOHTPOJIS yCIieBaeMOCTH B (hopMe IUarHOCTHUEeCKOM paboThI B
COOTBETCTBUM C TpaMKOM paszena 4.
VIToroBhIii KOHTPOJIb 1O JUCLUILIMHE ITPOXOAUT B JOpMe 3K3aMeHa, KOTOPbIM 0popMJIsIeTCS 10 pe3yJ/ibTaTaM
paboTHI B ceMeCcTpe TIPH YCJIOBWH TTOJTHOTO BBITIOTHEHWS TPadrika KOHTPOTBHBIX MEPOTIPUATHH. DK3aMeH
BK/IIOUaeT B ce0si OTBEThI Ha TEOpeTUUeCKHe BOIPOCkI (2 Borpoca). OlieHKa "OT/IMYHO" - JaHbl IIPaBU/IbHbIE
OTBeTHI Ha 2 BOMPOCA, OLleHKa "XOpOoIIOo" - PaBU/IbHBIN OTBET Ha OJJMH BOIIPOC.
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Bormpocs! asis
Pa3zgesn 1. OcHOBHBbIE MOHATHSA TeKyIero
7 3 |0 MPOYHOCTH, JKECTKOCTH 1 20 6 4 2 14 20 20 KOHTPOJIS,
YCTONUHMBOCTH 3/IeMEHTOB 3ajauw,
KOHCTPYKIYMH. Bormpocsl K
JK3aMeHy
3azaun,
Ortuet 1o
TPaKTHUUeCKOMY
9 3 Pa3£(en 2. MexaHnueckue 2% | 12 8 4 14 20 20 3a/IaHNIO,
CBOMCTBA MaTepua’sioB. Bornpocs! K
JK3aMeHy,
Kypcogas
pabora
Paszpesn 3. Ananu3 Bonpocs! ans
HanpspKeHHOro U TeKyLLero
? 3 Aed)opMHpOBaHHOI‘OU 28 | 12 8 4 16 15 15 KOHTPOJIS,
COCTOSIHUS CTep)KHel Ha 3ajaum,
OCHOBe THIO0Te3bl IVIOCKUX Bonpocs! K
CeueHH. 9K3aMeHy
Bormpocs! piist
TeKyIL[eT0
Pa3pen 4. IlouaTusi o TeH30pax KOHTPOJIS,
2 3 |manpsokenui u gedopmanmii. | 26 6 4 2 20 15 15 Borpock! K
I'/1aBHBbIe HaNpsDKeHMS. 9K3aMeHy,
Kypcogsas
pabora
Ortuet 1o
MpaKTHU4eCKoMY
3a/laHuIo,
9 3 Paspen 5. Teopuu nnpoyHocTH. 21 6 4 9 15 15 15 Kypcosas
CJ/10)kHOe COTPOTHBJIEHUE.
pabora,
Bompocs! k
3K3aMeHy
Pazpgen 6. Teopernueckue %ﬁggﬁg? K
2 3 |ocHOBBI pacyeTa ynpyrux 23 9 6 3 14 15 15 Y,
Kypcogas
CHCTEM.
pabora
Bcero 3a 3 cemecTp 144 | 51 | 34 17 93 100 | 100
Bcero no gucuUnInHe 144 | 51 | 34 17 93 100 | 100
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