MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa E3 CPEICTBA TTOPAKEHIWSA 1 BOETTPUITACHI
[MaBnoB fIpocnaB OsieroBuy, CTapIiiuii rpenogaBare/ib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E3 CPEJICTBA ITOPAJKEHUSI 1 BOEITPUITACHI

3aBenyromuii kadenpoii 3Hamenckuii E.A., K.T.H., f01].

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E3 CPEACTBA IIOPAXKEHVSA N1 BOEITPUITACHI

3aBeayroimii Kadeapoii 3uameHckuit E.A., K.T.H., [O1I.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHBIE METO/BI PEIITEHNA 3AJAY MEXAHUKU CIVIOIIHBIX CPE]

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:

OTIK-2 — CriocobeH caMOCTOSITE/TbHO MPUMEHATh MPUOOPETEHHbIE MaTeMaTHUECKUe, eCTeCTBEHHOHAYUHBIE,
COLMa/IbHO-7KOHOMUYeCKHe U MpojeCcCroHa bHble 3HaHUS /1S pellleHrs] MH)KeHepHbIX 3a/au

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
OIIK-2

3HAHUA:
Ha YpOBHe TIpeZCTaBeHHH: CrocobeH MOHMMarh 0a30Bble TeHAEHLMHM pa3BUTHsI HAyKW U TEXHHKHY,

yMeTb OpHUEHTHPOBAaThCs B WH(OPMAIMOHHBIX Cpelax, CaMOCTOSITeNbHO TIPUHUMAaTth 00OCHOBaHHOE

JKCIIepTHOEe pelieHune,;
Ha ypOBHE€ BOCIIpOM3BEAE€HMA: MCIIO/Ib30BATh AOCTYIIHbI€ MH)X€HEDHbLIE METOAWKKW W TOBLIIIATH CBOM

obpazoBaTe/ibHbBIN MOTEHIHAIT;
Ha ypOBHE ITOHHMAaHHS: IOHHMaTh B3aUMOCBS3b U [JUAEKTUKY PasBUTHS W COBEpPIIEHCTBOBAHMS

COBEPEeMEHHOU TeXHUKUY;

YMeHusi:
TeOpeTUYeCKHe: IIPOBOJUTh KaueCTBEHHYI0 M KOJMUECTBEHHYIO OLEHKY SKCIITyaTalldOHHBIX

rapameTpOB U3/,
MIpaKTUUeCKUe: yMeTh 00palliathCs C OTAebHBIMU 00pa3sijamMmH, 00eCreurMBaTh TEXHUKY 6€30MacHOCTH;

HAsblKU:
TIOBBIIIATh HH)KEHEPH])IIZ YPOBeHb, YMETbL TIIPOBOAWTL 3jIEME€HTApHble paCyeTbl CBA3daHHbIE C

9KCIUTyaTalen u3fjenui.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa YAUCJ/IEHHBIE METO/IbI PEHHIEHNA 3AJAY MEXAHWKHW CIIVIOIIHBIX
CPE]] siB/sieTcs AUCIIUIIMHON 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMMbl MOJATOTOBKH 110 HArPaBJIeHHIO
17.05.01 Boenpunacbl u e3pbieamesnu.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE
MATEPUAJIOB, BbBICHIAfI MATEMATUKA, BBEJEHUE B WH®OPMAIIMOHHBIE
TEXHOJIOI'NA.

CojepxaHue  JIUCLMIUVIMHBI ~ SIBAISIETCS ~ OCHOBOM  JisA OCBOEHMSI  /IUCLIUIIIVH: METO/bI
MATEMATUYECKOT'O MOJE/INPOBAHUSI CUCTEM APTUW/IUVIEPUUCKOI'O, PAKETHOI'O U
BOMBOBOI'O BOOPY KXEHUNSI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CniocobeH caMoCTOSATe/TEHO IPUMEHSITh TIPHOOpeTeHHbIe MaTeMaTHUeCcKue,
eCcTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
WH)KeHepHBIX 3a/,a4

¢ OIIK-3 — CrniocobeH MOHUMATh CYI[HOCTh U 3HAaUeHHe WH(OPMAIIMU B Pa3BUTHUU COBPEMEHHOTO
MH(OPMAILMOHHOTO 00I1IeCTBa, 0CO3HABATh OMACHOCTh U YTPO3bl, BO3HHUKAIOILHE B [TPOLIeCCe 3TOT0
pasButusi, CoO/MI0AATh OCHOBHBIE TPeOOBaHus MHGOPMALIMOHHOW 6€30MacHOCTH, B TOM YHC/Ie 3alliuTh
roCyZiapCTBeHHOM TalHbI

e [T1K-94 — Crioco6eH K yripaB/ieHHI0 HH(OpMaLeil 1 JaHHBIMH, TOMCKY UCTOUHUKOB MHGOPMALU U
JIAHHBIX, BOCIIPUSITUIO, aHa/IU3y, 3allOMUHAHHIO U Ilepejjade HH(POPMaLIMK C UCII0/b30BaHKeM LU(pPOBbIX
CpeJiCTB, a TAaK)Ke C TIOMOIIBI0 aTOPUTMOB ITPY paboTe ¢ MoTyyeHHBIMH U3 Pa3/IUYHBIX HCTOYHHKOB
JAHHBIMHU C 11e/1b10 3¢ QeKTUBHOTO MCII0/IH30BaHUsI TI0/TyuyeHHOW MH(OPMaLUK AJIs pelleHus 3aa4y



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.
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Pa3pen 1. MaremaTuyecKHi annapar 4YMc/IeHHOro mojenuposanus. 1.1. Lenb u
coziepkaHue Kypca. 1.2. Marpuiibl. Anrebpanueckue oreparyu ¢ Marpuiiamu. HaxoxaeHue
obparHoii MaTpuLiel. JuddepeHipoBaHre MaTpHYHbIX BbIpakeHui. 1.3. JIuHelHbIe
5 9 anrebpanyeckre ypaBHeHusl. [IpU3HaKy Ha/IMUWs U eJMHCTBEHHOCTH pellieHust. [ToHsTHE O 12 6 6 0 6 30
MeTozax pertueHust. Yncno o6ycioBneHHOCTH. 1.4. TeH3opsl. OCHOBHBIE CBOMCTBA.
Anrebpanueckue 1edCTBUs C TeH30paMU. [/1aBHble HanpaB/ieHHsi ¥ COOCTBeHHble 3HAYeHUs.
TeH30pa.
Paspen 2. Meroa KoHeuHbIX pa3HocTeid. 2.1. Obuiue nonoxenus. 2.2. [locTpoeHue CeTKu.
KOHE‘-IHO-pa3HOCTHaH anrpoxkcuManuysa rMpou3BOJHBIX. 2.3. Pa3HocCTHas cxema KpaeBOﬁ 3aauu.
VIHTepronsiLys TPaHAYHBIX yC/10BHiA. [ToHsATHEe 06 yCTOWUMBOCTH M CXOAUMOCTH. 2.4.
5 9 TTocTpoeHHe CHCTeMbl Pa3HOCTHBIX ypaBHeHUid. HauasibHble U rpaHUUHble YC/I0BUs. 3aada 40 20 12 8 20 35
Heiimana. 2.5. OcoGeHHOCTH pelleHust HelMHeHHbIX 3ajiau. Pusnueckasi i reoMeTpuyeckKast
HeJIMHeHHOCTH. 2.6. PellleHne HeCTarjMOHAPHBIX 3aa4 Ha NIPHMepe YPaBHeHHUS
TEIUIONPOBOJHOCTH. SIBHBIE M HesiBHbIe MeTozbl. 2.7. [Togxonps! Ditiepa u Jlarpamka. 2.8.
TTocTpoenue cucteMbl AuddepeHLanbHbIX YPaBHEHNH.
Pasuen 3. OcHOBHBIE Pa3HOCTHBIE CXeMbI H MeTO/bI pellleH!sA OAHOMEPHBIX 3aja4
ra3oBoi AuHaMHKH. 3.1. Cxema «kpect». [11a60H cxembl. OCOGEHHOCTH JUCKPETH3ALIMH.
3ajiaHKe TPaHNYHBIX U Haua/bHBIX yCI0BUH. 3.2. [IocTpoeHre OJHOPOAHBIX Pa3HOCTHBIX CXeM
C ICeBAOBA3KOCTEIO. ﬂHHEﬁHaH, KBaJpaTU4uHas u KOMGHHHPOBHHHHH TICeBJOBA3KOCTb. 3.3.
Cxema Heiimana-Prixtmaiiepa. [11a6noH cxembl. OCO6eHHOCTH AUCKpeTH3aLMH. 3aaHue
5 9 IPaHMYHBIX U Haua/bHbIX YC10BU. 3.4. [TocTpoeHHe OfHOPOAHBIX PA3HOCTHBIX CXeM C 56 25 16 9 31 35
anmpoMakCHMaLMoHOH Bsi3KoCTh0. Cxema Jlakca. 3.5. Cxema Jlakca-Bengpoda. llabrnon
cxeMsl. 3a/jaHye TPaHUYHBIX M Haua/lbHbIX yCI0BUiA. CxeMa MeTozja YUKUHCaA. 3.6.
PasHocTHast cxema Ppomma MeTozia Meiijiepa. KoHCepBaTHBHOCTb Pa3HOCTHBIX CXeM. 3.7.
MeToppl CeMeiCTBa «uacTHL] B ssuelikax». MeTo/ KpyIHbIX YacTul]. MeTo KOHTPO/IBHOTO
obbema. Obipe nonoxenws. 3.8. [oHsITHE 0 METOAX KOPPEKLMH MOTOKOB. OCO6eHHOCTH
BBIYMC/IUTE/IBHOT'O a/IrOPpUTMa.
Bcero 3a 9 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyATOPHBII NPAKTUKYM
N Homep u Oo0nemMm,
[}
n/n HaMeHOBaHHUe Tema MNPAKTHYECKOI'0 3dHATUA dayA.
pa3ae/ia JUCHUIVIMHbI qacoB
I/ICCHe,E[OBaHI/Ie ABHBIX PA3HOCTHBIX CXeM UK C/IEHHBIX MeTOZ10B
pellieHursd 3aa4 rnepeHoca HpOCI)I/IJ'IEI‘/JI YAAPHBIX BOJIH U BOJIH CXKATHUA
1 Ha OCHOBe HpOCTeﬁH.Iel"O FI/IHGPGOJII/IquKOFO YPaBHEHMHH. (CXGMBIZ 6
Pasgen 2. Metop yTo/oK, Jlakca, TpeHora, Jlakca-Bengpodda (uexapza),
KOHEUHBIX pa3HOCTeH. |[IPSMOYTO/IbHUK, KPecT)
WccnenoBaHue yCTOMYMBOCTU SIBHOM Pa3HOCTHOM CXeMbl HA OCHOBe
2 UMCJ/JIEHHOI'O 3KCIIepMMEHTa O repepacripeeieHrr TeIIOBbIX 2
BO3MYIIIeHUH.
PacueT TemnnoBoro coCTOSIHUS C MOMOLL[bIO HESIBHON pa3HOCTHOM
3 CXeMbI Ha OCHOBE UHMC/IEHHOI'O 3KCIIepUMEHTA O pacripeej1eHUun 2
TeIl/la B IIOT'PaHUYHOM CJIoe. (HEHBH&H cxema, MeTo[ HpOFOHKI/I)
Pasgen 3. OcHOBHBIE v v
I/ITepaL[I/IOHHbIe MeTO/bI pellIeHK MePBON KPpaeBOU 3a4auu AJid
Pa3HOCTHBIe CXeMbI U v
METONEI DeleHHsT YPaBHEHUA Jlanaca B TIpAMOYT'O/IbHOU o0JlacTy Ha npuMmepe
4 o HO'IE\E[e IIJJBIX sanau pacripenesieHrs CTalliMOHaPHBIX rojien JaBJ/IeHHs. (METO,I[ TMMPOCTBIX 5
A P an WTepalyii, MeTo/] TIoc/ae/loBaTeTbHbIX CMellleHUM, MeTo/
ra3oBov AMHAMUKH.
peiakCalyu, rmpoao/IbHO-TIOTIepeyHad HpOFOHKa)
5 ViMuTalioHHOe MO/Ie/TMPOBaHMe TeUeHUN BA3KOM >KUIKOCTH. (cxema ’
Kpanka-HukoncoHa, MeTo/ IpOCTHIX UTepariyii)
Bcero 3a 9 cemecTp 17
3.3. CamocTosnTenbpHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHue pa3jesna OoneMm,
Copep)xaHue yueOHOro 3aflaHus
n/n AUCHHUII/TUHBI qacoB
6 31794




1 |Pasgen 1. MaTemMarriuecKuii anmapar CamMocTodATebHOE U3yUYeHHe JUAaKTUUeCKuX| 6
YHCJIEHHOT'O MO/Ie/TMPOBaHUS. equnuL 1.1.-1.4. mo pekoMeHAyeMou
JuTeparype.
CamMocTodTe/IbHOe U3y4yeHue JUAaKTUUeCKUX
2 Pazgen 2. MeTos KOHEUHBIX pa3HOCTEH. iﬁ?ﬁ;;é;:_z.& 110 PEKOMEHAYeMOon 8
3 BrIrosiHeHWe pas/iesia KypcoBoi paboThl. 12
Pazpen 3. OcHOBHBIE pa3HOCTHBIE CXEMBI U CamocTosTe/lbHOe U3yueHue JUaKTHUueCKUX
4 |MeTO[bI pellleHUst OHOMEPHBIX 3ajiau ra30Boi |eguHuI] 3.1.-3.8. Mo pekoMeHAyeMoi 31
JMWHAMUKH. JuTeparype.
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4 |5/ 6 (7|8 9 10 |11 | 12 (13 (14| 15| 16 | 17
9 KIloc | A3 ap KIloc, A3 ap a3 O3 | AP | 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHuecKasi paboTa;
KIloc — KoHTpOb TIOCeIaeMoCTH;
I3 — nomairHee 3ajjaHue;

3au. — 3aUeT.

TeKyLuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B UCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnenyrommx ¢popmax:

JTMarHoCTUYeckKas pabora;
KOHTPOJIb [T0CEIaeMOCTY;
JloMalllHee 3a/jaHue.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:
3auer.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. B. CenuBadoB. . OCHOBBI MEXaHUKH CILIOMIHBIX cpef. M.: V3a-so MI'TY um. H. 3.
Baymana, 2004, 351. pec.

2. B. A. 3a3umko, I1. [I. TopoxoBa. . TeH30pHbIN aHa/Mu3 B Ta30Boi AnHamuke. CI16.BT'TY "BOEHMEX"
uMm. [1. ®. YcruHoga, 2018, 39 3ks.

3. K. M. MBaHoB, A. B. JIsicuukoB, A. M. CypaBHeB. . MaTremMaTrhueckoe Mo/ieJIipOBaHue TIPOLIeCCOB
06paboTku MeTansioB AaBneHreM. CI16.: M3a-eo ITMMar, 1995, 95 k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. A. B. BabkuH, B. B. CenuBaoB. . OCHOBBI MEXaHUKH CIVIOMIHBIX cpef. M.: V3a-so MI'TY um. H. 3.
Baymana, 2004, 2 5k3.

5.3. Ilepuoguueckue U3gaHus:

1. EcTecTBeHHbIe Y TeXHUUECKUE HayKU;
2. [puknaaHas nHOOPMaTHKa.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=443 —
dyHgamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHOBA;

2. https://e.Janbook.com — 3BC JlaHb;

3. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaiT. [1/1s1 By30B U CCY30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas J0CKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YNCJ/IEHHBIE METO/bI PEHHIEHUS 3AJJAY MEXAHUKU CIVIOIIHBIX CPE]L

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa UACJIEHHBIE METO/Ibl PEIITEHUSA 3AJJAY MEXAHUWKHN CIUVIOIITHBIX
CPE]] siBnsieTcsl AVCLIMIJIMHON 00si3aTe/IbHOM YacTH 0yioka 1 mporpaMMbl TIOATOTOBKY T10 HArpaBJIeHHIO
17.05.01 Boenpunacbl u e3pbieamenu. JucuuriivHa peanusyercs Ha ¢dakynsTere E Opykrde U CHCTEMBI
Boopyxxenusi BI'TY "BOEHMEX" wum. O.®. YcrunoBa kadexgpoit E3 CPEICTBA TIOPAJKEHUA U
BOEITPUITACBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-2 CriocobeH caMOCTOSITEJTHHO TPUMEHSTh MPHOOpeTeHHbIe MaTeMaTHyecKue, eCTeCTBeHHOHAyuYHbIe,
COLIMaTbHO-3KOHOMUYeCKHe 1 Ipod)eCCUOHATbHBIE 3HAHUS /15 PellleHrs] MH)KeHepHBIX 3a/1au.

Cojiep>kaHrie JUCIUIUIMHBI OXBaThbIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C YWC/IEHHBIM pellleHHeM 3a/jad (hU3UKH
OBICTPOMPOTEKAIOIIHX MPOIIECCOB C BBHICOKOU MIOTHOCTBIO SHEPTHHU. PacCMaTpUBalOTCS OCHOBHBIE TIOHSITUS U
CXeMbl KOHEYHO-PA3HOCTHbIE METO/IOB PeIlleHHs 33/jau TEryIONMpPOBOJHOCTH W Ta30BOW JIUHAMUKH, TIPEX[e
BCero, (pu3MKY B3phIBa U yyiapa.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ KOHTPOJIb MOCEITAaeMOCTH;
e [OMaIlIHee 3a/laHue.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).

10



IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
YVICJIEHHBIE METO/IbI PEIIIEHUS 3AJAY MEXAHUKU CIUVTOUIHBIX CPE]

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. MaremaTuyecKUi anmnapaTr YMCJIeHHOr0 Mo/le/TUPOBaHUS.
K. M. UBaHnos, A. B. JIscHukos, A. M. CypaBHeB. .
CAMOCTOSTENbHOE H3yeHE MaremaTrdyeckoe Mo/leIMPOBaHue MPOLeccoB 00paboTKu
MeTaioB AaeneHueM: CII6.: M3a-Bo TTMMar, 1995 (1.5)
JujakTuueckux egunuy 1.1.-1.4. o 6
110 PeKOMeEH/IyeMoi JTHTepaType. B. A. §a3I/IMK0, H..,H. Fopoxosa;'. TEH30prII/'I' aHanms B
raszoBoii fuHamuke: CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2018 (1)
Wroro no pasgeny 1 6
Pa3pen 2. MeToj KOHEUHBIX Pa3HOCTEeH.
CaMOCTOSITe/IbHOE U3yUeHHe A. B. babkun, B. B. CenuBaHoB. . OCHOBBI MeXaHUKU
IWAKTHYECKNX equHuL 2.1.-2.8. | CTUIOLIHBIX cped: M.: M3x-8o MI'TY um. H. O. baymaHa, 8
110 peKOMeHJyeMO JTuTepaType. 2004 (1)
» K. M. UBaHos, A. B. JIscHukoB, A. M. CypaBHeB. .
BeimonHeHye pasjienia KYpCoBOHM | Maremariueckoe MO TPOBAHEe IPOLIeCcOB 06paboTKu 12
paGoTsL. MeTasuioB Aanenuem: CIT6.: M3a-Bo [T Mar, 1995 (3)
Wtoro no pa3aeny 2 20
Pa3pen 3. OcHOBHBIE Pa3HOCTHBIE CXeMbl M MeTOABI pellleHUs1 0AHOMEPHBIX 3a/jau ra30Boi AMHAMHUKH.
CamocrosTe/IbHOE U3yUyeHue A. B. babkuH, B. B. CenuBaHoB. . OCHOBBI MEXaHUKH
augakrnueckux egunul 3.1.-3.8. | crinowHeix cpeg: M.: U3g-so MI'TY um. H. 3. baymaHa, 31
10 peKOMeHJyeMoii iuTeparype. 2004 (3)
Wrtoro no pasgeny 3 31
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
YVICJIEHHBIE METO/IbI PELIIEHUS 3AJAY MEXAHUKU CIUVTIOUIHBIX CPE]

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  KOHTDOJIb TIOCELAeMOCTH;
e /IOMalllHee 3a/laHue;

e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTposib mocenjaemMocTu

711 oy ueHust aTTecTaliyd HeoOX0JUMO UMeTh He OoJjiee 0ZJHOT'O MPOITyCKa 3aHATHM 0e3
YBOKHUTEILHON MPUUYMHEL TPy MIPOIyCKe JIEKIMOHHOTO 3aHSTHS JIO/KEeH OBbITh MPe/ICTaBAeH KOHCTIEKT
MPOMYILEHHBIX TéM, COCTAB/IEHHBIN 110 pEKOMEH/IyeMOH JIUTepaType.

JomaiHee 3afaHue

B xo7ie 00yueHus CTY/IeHTHI BBITTOHSIOT 4 JOMAITHAX 33/jaHus. BapuaHThI ZIOMAIIHUX 3a/IaHUH
BBIJIAIOTCS HA TIPAKTUYeCKUX 3aHATHSX. [ocute BITTOTHEHYs JOMAIITHEero 3aJjaHusl CTYeHThI 0(OPMIISIOT OTUeT
B NMCbMEHHOM BH/ie. JloMalliHye 3a/1aHusl MI0/Iy4aroT OLIeHKH "BBINOTHEHO" WY "He BBINO/HEHO". OLieHKa
"BBINIOJIHEHO" CTAaBUTCS B (JIy4ae eC/IM JloMalllHee 3a/jlaHie COOTBeTCTBYeT BapUaHTY, BbIIIOJIHEHO B
COOTBETCTBUH C MOJIOKEHUSIMU 00 ohopmiieHNH JOMaLTHUX 3a[JaHri U COZIEPXKUT BCe HeoOXoauMble
CTPYKTYPHbIE 3/7IeMeHTb], BK/I0Uasi ONKMCaHe TEOPUU U OCHOBHbBIE BEIBOJbI.
HavMeHoBaHMe JOMalIHUX 3a/JaHUM:
1. MeTogp1 perieHys CTallMOHAPHBIX 3a7,a4
2. MeTozp! pemieHUst TapaboIMYeCcKUx ypaBHeHHUM
3. Metogp! peltieHusi rurnepOoIMYeCKUX ypaBHeHHUIM
4. MeTo[ibl pellieHUs 3/UTANITUUe CKUX YPaBHEeHUH

3auet

OneHKa «3auTeHO» MOXKeT OBITE MOoCTaBIeHa 0e3 yuacTvsi B TPOMEXYTOUHOM aTTeCTalyy 1pyu Habope
cTyneHToB Oosiee 60 6as/IOB M0 cymMMe paboT B cemecTpe. basibl 3a BeIMO/IHEHWE YUeOHBIX 3aflaHUH
Ha3HaualoTCs B COOTBETCBUM C TEXHO/IOTHUeCKOM KapToi AUCLUTUIMHBI M per/iaMeHTOM HCTIOb30BaHUsI
0abHO-PEHTUHTOBOM cHcTeMBl. B cilyuae, ec/ii cTyZieHT He Habpas 60 6a/IoB ¢flaua 3ayeTa MPOU3BOAUTCS B
yCTHOU (hopme.
K cpaue 3aueTa AOMyCcKarOTCs CTY[€HThI IIPU YCI0BUY BBINIOJIHEHUSI BCEX KOHTPOJIbHBIX MEPONPHUSATHUH,
MpelyCMOTPEHHbBIX MPOrPaMMON AUCLIUTIIMHBL.
3aueT BBICTAB/ISIETCS 110 pe3y/ibTaTaM YCTHBIX OTBETOB 00YUarOIerocs Ha BOMPOCHI K 3aUeTy,
Kputepuu ouieHuBaHUA:
- OL|€HKa «3auTeHO»: CTY[EeHT Ja/1 O/HbIe [paBUIbHbIE OTBETHI Ha /iBa OCHOBHBIX BOIIPOCA IMpernojaBaresns,
b0 He OTBETWJT Ha O/IH U3 OCHOBHBIX BOMIPOCOB MPEIo/iaBaTe/isi, HO Ha JIOTMOTHUTE/ILHBIN BOMPOC OTBETHII
BEPHO, IMOO0 He OTBETH/T HA OCHOBHbBIE BOTIPOCKI MPEMO/IaBaTesisi, HO Ha JIOTIONTHUTE/IbHbIE BOTIPOCHI OTBETHIT
BEpHO;
- OL[eHKa «He 3auTeHO»: CTY[IeHT He OTBETH/I BOTIPOCHI Tpero/iaBaTe/is
[Tepeuens BoripocoB npencras/ied B Y MK AucUUNIMHEL.
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Pa3zgen 1. MaTremaruuecKui KOHTDOIE
5 9 |anmapar yMC/IeHHOro 12 6 6 0 6 30 P
MOCenaeMoCTH
MOJie/TUPOBaHMS.
KonTposnb
5 9 Pazpgen Z.UMETOJI KOHEYHbIX 40 20 12 8 20 35 T0CeIaeMOCTH,
pa3HocTeil. [HomariHee
3a/laHue
Paspen 3. OcHOBHBbIE pa3HOCTHEIE KonTtposns
5 g |CXeMBI H METOAbI peleHus 56 | 25 | 16 9 31 35 |TIOCemiaemMocty,
OJHOMEPHBIX 3a/iay ra3oBoil HomariHee
AUHAMUKU. 3a/laHue
Bcero 3a 9 cemectp 108 | 51 | 34 17 57 100
Bcero no aucuumn/InHe 108 | 51 | 34 17 57 100
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OneHouHnble maTepuaJsl o guciunaude YUC/TEHHBIE METO/IbI PEIITEHNWSA 3AJAY

MEXAHUWKU CIVIOHIHBIX CPE]]

OIIK-2 - CnocobeH camocmosime/nbHO NpuMeHsANMb npuobpemeHHble MamemamuuecKue,
ecmecmeeHHOHAy4YHble, COYUA/AbHO-3KOHOMUYeCKUe U npogeccuoHaabHble 3HAHUA 0/1 peuleHUs
UHJICEHepHDIX 3a0ay

Ne 1

Ne 2

Ne 3

Ne 4

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

Cxema Jlakca-Bengpodada...

1. He pa3mbIBaeT TUIOTHOCTD BellleCTB B 30He KOHTaKTHBIX Pa3phIBOB
2. Pa3MbIBaeT IMJIOTHOCTD BEIL[eCTB B 30HE KOHTAKTHBIX Pa3pPhIBOB

3. He ycToituriBa npy HaMure KOHTAaKTHBIX Pa3pPhIBOB

4. TlopoXXzaeT yzapHble BOJHBI B 30He KOHTAKTHBIX pa3pblBOB

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

Cxema HelimaHa-PrxTMaliepa CTPOUTCSI HA OCHOBe

1. Cxems! "kpect"

2. Cxemsl Jlakca

3. Cxemsl Jlakca-Benzapodda
4. Cxembl YUIKeHCa

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTHILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kaxoii mopsijok anmpoKcHMaruy 00eCcrieuyrBaeT UCTTO/Tb30BAaHUE CXEMBI «KPECT»?

1. Bropoii
2. [TonyTOpHBIiA
3. [1epBoIii
4. Tpetuit

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE

YcTaHOBUTE COOTBETCTBHE MEX/Y YTBEPXKAEHHAMH 0 UKcsie 00ycioBneHHOCTH cond(A) MaTpuibl A 1
VX MOSICHEeHUSIMU/CBOMCTBAMHU.

1. YUem 60ombirie cond(A), Tem Xy>ke 00ycsioB/ieHa cuctema Ax=b.

2. Uncno o0ycoBIeHHOCTH He MeHSIeTCs TIPY YMHOKeHHUH MaTPULbl Ha CKasisip.

3. Inst oproroHambHOM MatpuLsl Q urcio obycrnoneHHocty cond(Q)=1.

4. Ecmu cond(A)~10k, To 1pu peltieHny CUCTeMbI MOYKHO TTOTePATh A0 K 3HauaIux 1udp TOUHOCTH.

ITosicuenusi/CBoMcTBa:

A) O6ycloBIEHHOCTh UHBAaPUAHTHA OTHOCHTETBHO MaciiTabupoBanust: cond(aA)=cond(A).
B) OnTrManbHbIN clydali: MaTpHIla He UCKa)XKAaeT OIIUOKY BXOIHBIX JIAHHBIX.

B) OtieHka moTepy TOUHOCTH M3-3a OIMOOK OKPYT/IEHHUS.

I') CucteMa CTaHOBUTCS UYBCTBUTE/ILHOM K MaJIbIM MOTPEITHOCTSAM B JaHHBIX.

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcraHOBHUTE COOTBETCTBHE MeXKy 00beKTaMi ¥ UX MaTeMaTHYeCKUM OMHMCAHUEM:

1. Temmnieparypa B TOUke

2. CKOpOCTSb Tefa B TpEXMepHOM IIPOCTPaHCTBe

3. Marpuiia IpoeKLiu1 B KOMITbIOTepHOM rpaguke

4. HaripsbkéHHOe COCTOsIHUE B Ie()OPMUPYyEMOM MaTepuasie

A) Ten3op 0-ro panra (ckasp)
b) Tensop 1-ro paHra (BekTop)
B) Ten3op 2-To paHra

I') He siBnsieTcst TeH30pOM
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Ne 6

Ne 7

Ne 8

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€[,0BaTeIbHOCTh
PacrnionokyTe 3Tanbl pelieHus: TAIMTMYHON 3a/jaull MeXaHUKH CIIJIOLTHOM Cpe/ibl B TIPaBUILHOM TMOpsiIKe:

A) 3anuch onpezessoLMX COOTHOLIEHWH (YpaBHEHUI COCTOSIHUS).

b) AHanu3 rpaHUYHbLIX U HauaJbHBIX YCIOBUM.

B) Bribop Mozenu CTUIOIIHOM cpefibl (MeanbHasl )KUAKOCTb, YIIPYTOe Tes0, BA3Kasi )KUAKOCTb U T.11.).
I') JTuneapu3aryst ypaBHeHUH (eC/M BO3MOXXHO U HEOOXOTUMO).

) 3ammch 3aKOHOB coxpaHeHust (MacChl, UMITY/IbCa, SHeprun) B AuddepeHIMaaILHOM hopme.

E) UucnieHHOe WM aHa/IMTUUECKOe pellieHre MoyueHHONW CUCTeMbl ypaBHEHUH.

JK) IloctaHoBKa 3aauu (orpefesieHue reOMeTPUM, BHELLIHUX BO3J€MCTBUM, UCKOMBIX BEJIMUUH).
[IpounTaiiTe TEKCT U YCTaHOBUTE T0OC/Ie/JOBaTeTHHOCTD

PacrioniokyTe 3Taribl armpoKCUMAaLMi IPaHUYHBIX YC/IOBUH /11 UMC/IEHHOTO PelleHUst
mnddepeHMaTbHBIX YpaBHEHUH B TIPaBU/ILHOM TOPSIJKE:

A) Onpezenenvie TMNa rpaHUYHbIX yotoBuid (dupuxine, Helimada, PobuHa).
b) /TuckpeTyr3aiiysi TpaHUYHBIX YCJIOBUM C UCTIO/Ib30BaHUEM BBIOPAHHOM pa3HOCTHOM CXEMBI.

B) Bribop MeTo/a anmpoKCUMaI[uK (KOHEUHbIe Pa3HOCTH, KOHEUHBIE 3/IEMEHTBI, CIIEKTPaTbHbIe
MeTO/Ibl).

I') YueT rpaHUUHBIX YCIOBHN B CUCTeMe anrebpandecKuX YpaBHEHHH.
) AHamu3 yCTOWUMBOCTU ¥ TOYHOCTH allPOKCUMALIUK IPAHUYHBIX YC/IOBUM.

E) HpOBepKa BBITTO/THEHUA T'PAHUYHBIX YC]IOBI/Iﬁ Ha TeCTOBLIX 3aJd4dX.

ITpounTaiiTe TEKCT, BEIOEpPHUTE NMPABUILHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue u3 criefiyrolivx yTBep>xjeHUM 0 TeH30pax SIBSI0TCS BePHbIMHU?
A) Ten3o0p HyseBoro pasra (Ckassip) ”HBapUaHTeH OTHOCHTE/ILHO 1TpeoOpa30oBaHu KOOP/IMHAT.
b) Ten3op medopmaiiuu sBAsSIETCS IPUMEPOM TeH30pa 4-ro paHra.

B) TEHBOP 2-TO PpaHra MOXXHO TIpeACTAaBUTh B BU€ MAaTPHULIbI, HO HE BCAKasd MaTpulia AB/IA€TCA
TE€H30DOM.

') CuMMeTpHUYHBIN TeH30p 2-TO PaHTa BCer/ja UMeeT TOJIBKO /IeHCTBUTe/TbHbIe COOCTBEHHBIE 3HAYeHVSI.

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kakue u3 ciiefiyroliix yTBep>xjeHUI 0 )KeCTKOCTH CUCTeMbI JTMHeHMHBIX YpaBHeHUM Ax=b sBnsorcs
BepPHBIMHU?

A) CucreMa cuuTaeTcs )KeCTKOﬁ, €CJI1 TIpU MaJIbIX U3MEHEHUAX HpaBOP’I yactu b peleHre X MeHAeTCA
3HAUYUTEJ/IbHO.

B) Metop 'aycca Bcerja yCTOMUYMB Z/151 PeLLIeHUs] )KECTKUX CUCTEM.
B) 1511 )KeCTKUX cUCTeM TIpeJIIouTUTe/IbHEee UCTIONb30BaTh UTepallMOHHbIe METOAbI, a He TIPSIMbIe.

F) JKeCcTKOCTh CICTEMBI MOXKHO YMEHBIINTD, HGPEMaCLHTa6I/IpOBaB YPaBHEHMHH.

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB
Kakue u3 c1eyrommx yTBep)KAEHI/Iﬁ 0 JIArpaH>Xe€BbIX MdCCOBBIX KOOPpAUHATAX ABJIAIOTCA BEPHBIMI/I?

A) JlarpaHskeBbl KOOPAVHATHI CBSI3aHbI C MHIUBUAYaTbHBIMUA YaCTUIIAMU CPe/Ibl U OTCIIE)KUBAIOT UX
IIBIDKEHUe.
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B) B narpan>keBoM OIMMCAHWU MPOU3BO/IHAS 110 BPEMEHU SABMISETCA CyOCTAHI[MOHATBHOU (TIOTHOH)
TIPOM3BOJJHOM.

B) JlarpanskeB mozxo/ Bcersia IpeArouTUTesIbHee 3iijiepoBa Mpy YUC/IeHHOM MOZeJTUPOBaHUH.

I') B narpankeBbIX KOOp/IMHAaTax rpaHUYHbIe YCA0BUS (POPMY/IMPYIOTCS TPOILle, UeM B 3HIepOBBIX.
Ne 11 TTpouwuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Kak Ha3bIBaeTCs MOAX0/| K M3YUEeHHUI0 ABWXKEHUS Je(OPMUPYEMBIX Cpe/l, OpUEeHTUPOBAHHbBIN Ha
ompeiesieHre TTapaMeTPOB B KaXK/[0M (PUKCMPOBaHHOM TOUKe IMPOCTPAHCTBA

Ne 12 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Kaxkoii MeTo[; UCMIONB3YIOT [/ PeLIeHus CUCTeMBI aarebpandyecKriX ypaBHEHUM, 3alTMCaHHBIX B
MaTpUYHOM BU7Ie Y UMEIOINX JIEHTOUHYH MaTpUIy KO3 hUIreHToB?
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