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1 BBenenue

Pabouas nporpamMMa 1 (GOHJ OLIEHOYHBIX CPEACTB IUCHMILIMHBI « CONPOTUBIIEHUE MaTe-
pHAaIoB» COCTABJICHA B COOTBETCTBUHU C TPEOOBAaHUIMHU (eiepaIbHOr0 rocy1apcTBEHHOr0 00pa-
30BaTEJIbHOIO CTAHJAPTA, YTBEPKIEHHOIO IIpUKa3oM MuHuUCTEpCTBa 00pa3oBaHus U Hayku Poc-
cuiickoit ®eneparu Ne 1165 ot 12.09.2016, 1 ocHOBHOI IpodeccuoHanTbHONH 00pa30BaTeIbHON
porpaMMsl NOAroToBKU «TexHomornyeckoe MpoeKTUPOBAHNUE BEICOKOPECYPCHBIX KOHCTPYKIMH
CaMOJIETOB U BEPTOJIETOBY» MO HanpasieHuto 24.05.07 "Camonero- u BepToaeTocTpoeHue".

[TpakTHdeckas MOJrOTOBKA PEATM3YETCsl HA OCHOBE:

[Mpodeccnonanbhusbiii ctanmapt 32.002 «CITIELIUAJIUCT 1O ITPOEKTUPOBAHUIO 1
KOHCTPYUPOBAHUIO ABUALIMOHHOM TEXHUKW», yTBepXIeHHbIH MpHKa3oM Munu-
CTepcTBa TpyJa U couuanbHOM 3amuThl Poccuiickoit @enepanuu ot 08.12.2014 roma Ne 985H
(per. Ne 35471 o1 29.12 2014 rona).

BocnuratensHas paboTa peanausyercsl B paMKaxX NpaKTUYeCKUX 3aHIATHH.

3amaun TUCHUIUTUHBL | VI3ydeHHne OCHOBHBIX OHSTHI U METO/IOB TIOCTPOCHHUSI MAaTEMATHUECKUX
MoJieTiel mpocTeUNX (PU3MIECKUX MPOIIECCOB; METOIOB UCCIICIOBAHUS
KOPPEKTHOCTH TPAaHUYHBIX 3314 JJIs1 KJIACCHYECKUX YPaBHEHUH MaTe-
MaTHYECKOU (bI/ISI/IKI/I, OCHOBHBIX MCTOJbI MOCTPOCHUSA TOYHBIX U MTPU-
OJIMKEHHBIX pEIIeHUH 3a7a4 MaTeMaTHIeCKON Gu3nKu. AHanu3 U Gu-
3U4YeCKasi HUHTEPIPETALNs [IOCTPOCHHBIX PEILICHUMN.

OcHoBHBIE pa3zaensl / | 1 DneMeHTH Teopuu mos U psasl Dypee.
TEMBbI JUCLUTLTHHBI 2 AHanMTHUYECKUE METO/bI MATEMATHIYECKON (PH3HKH.
3 CerouHble METOABI MATEMATUYECKON (PU3UKH.

2 IlepeyeHb VIAHUPYEMBIX Pe3yJbTATOB 00YYeHHS 10 AUCHUIIMHE (MOIYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMBbIMHU pe3yJbTaTaMH 00pa30BaTeIbHOH MPOrPaMMBbI

[Ipouiecc u3yyeHs: TUCIUILTUHBI « Y paBHEHUS MaTeMaTHUeCKON (PH3UKW» HAMPaBIICH Ha
dbopmupoBanue cienytonmx kommnereHuuid B coorsetcTBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TeIbHOM Tporpammoii (Tabmuma 1):

Tabauna 1 — KoMnereHuu U miiaHupyeMble pe3yibTaTbl 00yUeHHs 10 IPAaKTHKE

Kon u naumenoBanue [Inanupyemble pe3yabTaTbl 00yUeHUs MO MPaKTHKE

KOMIICTCHIINU
Hepequb 3HaHHUH HepequL YMCHUUA HepequL HaBBIKOB

Oo6menpodeccroHanbHbIE

OIIK-2 criocoGHOCTBIO K | 3HATh KiIaccupuKka- | YMeETh onpeAensTh | BraneTs HaBbIKamMu

€caM00Opa30BaHHUIO U UC- | IUIO YPaBHEHHIA TUIl YPABHEHUN Ma- | IOCTAHOBKU M pellie-
MOJIb30BAHUIO B IIPAKTH- MaTeEMaTHYECKON TEMaTUYEeCKOW (pU- | HUSI MPOCTEUIIINX 3a-
YECKOU IeATENBHOCTH HO- | (DU3UKH 3UKHU Jla4y MaTeMaTUYECKON

BBIX 3HAHUU U YMEHUI ¢u3uKu




ITpodeccuonanbHble

TIK-14 roTOBHOCTEIO K
y4acTHIO B paboTax 1o
JIOBOJIKE Ml OCBOCHUIO
TEXHOJIOTHYECKHX
MPOILIECCOB B XO/I€
MOATOTOBKH TTPOU3-
BOJICTBA HOBOM ITPO-
TYKITAN

3HaTh POPMYIUPOBKH
3a7a4 1Ji1 ypaBHECHUH
MaTeMaTH4eCKOn hu3H-
KM TUIIEPOOINYECKOTO,
napaboIMYECcKOro U 3J-
JMINTUYECKOTO THUTIOB

YMeTb IPUMEHATH
METO/Ibl MaTeMaTH4e-
CKOU (U3UKH IS
pElIeHNs] KOHKPET-
HBIX 3a7a4

Bnaners HaBEIKAMU
HCITOJIb30BaHUS
METOJIOB PELLICHUS
YpaBHEHUH pa3-
JIMYHOT'O THIIA

HpO(l)CCCI/IOHaJ'IBHO—CHCI_[I/IaJ'II/ISI/IpOBaHHLIe

[ICK-4.1 cioco6Ho-
CTBIO U TOTOBHOCTBIO
y4acTBOBaTh B pa3pa-
0OOTKE IPOEKTOB JIeTa-
TCJIBHBIX allllapaToB
pa3IMYHON KOHCTPYK-
197071

3HaTh METO/Ibl PEIICHHUS
KpaeBbIX 3aJa4 JIsl

g hepeHIaTbHBIX
YpaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX

YMeThb OLIEHUTH I'pa-
HUILIbI MPUMEHUMOCTH
MaTeMaTUYeCKOW MO-
JICJIN ¥ UCTIOJIb30BaTh
MOJIyYEHHBIE pelie-
HUS B HAYYHBIX U
MPaKTUYECKHUX LEIAX

Bnaners HaBEIKAMU
aHaliv3a pelieHus u
€ro MpUMEHEHHUs K
Hay4YHBIM U Tpak-
TUYECKUM TIpoOIIe-
MaM aBHAIlMOHHOT'O
MIPOU3BOJICTBA

3 MecTo AUCHHUILUINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JucuuiuinHa « Y paBHEHHS MaTeMaTH4ecKoi pusukm» u3yyaercs Ha 3 Kypce, 5 cemecTpe.

JucrumimHa BXOIUT B cocTaB Oioka 1 «luciumiaumael (MOAYJIN)» U OTHOCUTCS K 0a30-
BOM 4acCTH.

Jl1st OCBOEHUS AUCLUUILUIMHBI HEOOXOMMBI 3HAHUS, YMEHUs, HABBIKU U / WM ONBIT IPaK-
THUYECKOH eATeNIbHOCTH, CPOPMUPOBAHHBIE B MPOIIECCE N3YUEHUS AUCIUILIUH / IPakTUK: «BBe-
JIEHHE B NMPO(ECCHOHANBHYIO JEATEIbHOCTb», « TeXHOIO0rus KOHCTPYKLMOHHBIX MaTe€pHajoBy,
«Marepuanosenenue», «Teoperndeckas MexaHuka», «ConpoTuBieHHe MmartepuanoBy», «KoH-
CTPYKLMsI CaMOJIETOB U BEPTOJIETOBY», «AHAJIMTHYECKAass MEXaHUKAa U Teopus KoJeOaHUi»,
«Y4eOHast mpakTHKa (TMPakTHKa MO TOJIYYCHUIO MEPBUYHBIX NPO(ECCHOHAIBHBIX YMEHHH U
HaBBIKOB)», «MarepuanoBecHue», «AHATUTHYECKAsT MEXaHUKa U TEOpUs KojieOaHu», «Yueo-
Hasl MpaKTHKa (MPaKTUKa M0 MOJTYYESHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHUIN U HABBIKOB)».

3HaHUs, YMEHUS U HaBBbIKH, C(OOPMUPOBAHHBIE NPU U3YUYEHUH JUCLUILINHBI «Y paBHEHUs
MaTeMaTHYeCKON (QU3UKK», OyIyT BOCTpeOOBaHBI NMPU HM3YUYEHUH MOCIECAYIOUMX TUCIUIUIMH:
«YmpaBieHHEe WHHOBALIMOHHBIMU NpOoeKTaMu», «BpluucnurenbHas MexaHHKay, «MexaHHKa
CIUIOIIHBIX cpen», «CucteMbl M 000pyAOBaHHE CaMOJIETOBY», «ABHALMOHHBIE JBUTATEIIN,
«IIpoexTupoBanue camMoi€ToBy», «BpruncauTenpHas MexaHuka», « MexaHuKa CIJIOIIHBIX CPey,
«IIpuMeHeHne NakeToB NPUKIAAHBIX IPOrPaMM B MEXaHUKE KOHCTPYKLMiD, «IIpoextupoBanne
U MPOU3BOJCTBO M3AEIUN M3 KOMIIO3UIIMOHHBIX MaTepUaloOB», «A3pOJAMHAMUKA CaMOJIETOBY,
«IIpo4HOCTHh aBHALIMOHHBIX KOHCTPYKIMID», «KOHCTpyrpoBaHue AeTaneil U y3J0B arperaroB ca-
MOJIETOBY, «becnuinoTHbIe eTaTeNnbHble annapaTsl», «IIpon3BoACTBEHHAs NPAKTUKA (KOHCTPYK-
TOpCKasl MpakTUKa)», «Beraucnurensuas mexanuka», «b1.B./1B.02.01 KoopauHataeie u3mepu-
TenbHble cucteMbl», «b1.B.J[B.02.02 ABromMaTH3upOBaHHBIE CUCTEMBbI U3MEpeHus», «llpenau-
IUIOMHAs IPAKTHKAY.

JucuuninuHa «YpaBHEHHs] MaTeMaTH4YeCKON (PU3UKI» B paMKaxX BOCIUTATENIbHON pabOThI
HarpaBiieHa Ha (opMUpOoBaHHE y OOy4aroIlMXcs YMEHHs apryMEHTHpPOBATh, CAMOCTOSITENBHO
MBICIIUTh, Pa3BUBAET TBOPUECTBO, NPO(ECCUOHATIbHBIE YMEHUS UM TBOPYECKU PA3BUTOM JIHY-
HOCTH, CHCTE€Mbl OCO3HAHHBIX 3HaHUH, OTBETCTBEHHOCTH 3a BBINOJHEHHE Yy4yeOHO-
IPOU3BOJICTBEHHBIX 3a1aHUN U T.[I.
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4 O0beM AUCHMILIMHBI (MOYJI51) B 3a4€THBIX eANHULAX C YKa3aHHEM KOJIN4YeCTBa
aKa/leMH4YeCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouxcs ¢ nNpenojaBa-
TesieM (10 BHAaM Y4eOHBIX 3aHSITHIT) M HA CAMOCTOAATEJbHYI0 padoTy 00y4arommxcst

OO6m1ast TpyA0eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIISACT 4 3.¢€., 144 akaj. yac.
Pacnpenenenne o0beMa AUCUUIUIMHBI (MOAYIISL) IO BUAAM yUEOHBIX 3aHSATHHA MPEICTaB-

JIEHO B Ta0Jmue 2.

Tabmuua 2 — O6beM TUCHUIIIMHBI (MOJIYJIS) IO BUJAM Y4EOHbIX 3aHATHHA

O0BEM OUCHUIUIHHEI

Bcero akagemuue-

CKHX 4acoB
O61as TpyA0€MKOCTh AUCLUTIINHBI 144
KonTakTHas aynuropHasi paboTa o0yyaroumuxcs ¢ npemnojaasarejaem | 64

(mo BUAaM y4eOHBIX 3aHATHI), BCEro

B Tom umncie:

3aHATHS JIEKUMOHHOIO THma (JeKIUM M HHbE Yy4yeOHble 3aHATus, | 32

npeaycMaTpuBarollye NpeuMyIIeCTBEHHYIO niepeaady yueOoHoil ungpop-
MaIH MeJaroruuecKuMyu paboTHUKAMU )

3aHATHA CEMHHAPCKOI0 THNA (CEeMUHAphl, MPAKTUYECKUE 3aHATHA,
NPaKTUKYMBI, JJa0OpaTopHble paboThl, KOJUIOKBUYMBI U MHBIEC aHAJIOTHY-

32 (BT.4. 10 B hop-
Me€ IIPaKTUYECKOU

HBIC 3aHATHS) MTOATOTOBKH)
CamocrosiTesibHasE padora o0y4aromuxcsi M KOHTaKTHas padora, | 80
BKJIIOYaromass TpYHNIIOBbIC KOHCYJIbTaWK, HWHAWBUIAYAJIbHYIO pa60Ty
oOyyaromuxcsi ¢ mpenojaBaTensiMd (B TOM YHUCIIE WHIUBHyaJbHbIE
KOHCYJIbTAIIH); B3aMMOJICHCTBUE B JJICKTPOHHOW WH(HOPMAIMOHHO-
o0pa3oBaTeNbHON Cpefie By3a

[IpomexxyTouHas arTecTanus oOyyaromuxcs — 3a4ér 0
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5 Coaepxkanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aejam)
€ YKa3aHHEM OTBeJCHHOI0 HA HUX KOJHMYeCTBa aKa/JileMUYeCKHX 4YaCOB M BUJI0B y4eOHOI

padoTshI

Ta6mmma 3 — CTpyKTypa U coJiepKaHue TUCIMIUIMHBI (MOJTYJIsI)

HaumeHnoBaHwue pa3aenoB, TeM U COlEpKa-
HUE MaTepuaia

Bunpsl yueOHOM paboOThI, BKIIIOUAsi CAMOCTOSTEIb-
HYI0 paboTy 00y4JaroIuXCcs U TPYI0EMKOCTD (B

yacax)

KonTakTHas padora mpemnogaBaTens ¢ 00y-
YaroMUMHUCS

Jlexkuuu | CeMuHapckue
(mpakTHyeckue)

3aHATUA

JlaGoparop-
HBIC 3aHSATHS

CPC

1 DuiemeHTHI Teopuu noJst U psiabl Pypoe

KpuBoanHeliHble M TOBEPXHOCTHbIE HH-
TerpaJibl U UX NPHUJI0KEHHUS
Kpusonunetinoiti unmeepan I pooa. Kpuso-
auneunsiti unmezpan Il pooa. Kpueonunet-
nolti unmeepan I pooa. Kpueonunetinwviti un-
meepan Il pooa. @opmyna Ocmpocpadcko-
eo-laycca.

2 2

CkagsipHble moJist

Honuamue cxanapnozo nona. Ilpumepwt cka-
aspusIx noneu. [logepxnocmu u aunuu ypos-
Ha. Ilpoussoonas no nanpasnenuro. I paou-
enm. Juggepenyuanvuvie ypaenenus c
yacmueiMu npouzsoousvimu. llopsaoox ypas-
Henus. Pewenue ypaenenus. Ypasnenue ro-
Jnebanull cmpyHul. Ypasnenue xonebanuti
Membpanvl. VYpasnenue pacnpocmpanenus
menia 8 U30MponHom mene. Ycmanoeus-
wascsa memnepamypa 6 00OHOPOOHOM meep-
oom meie.

BekTopHbie moJs

llonamue e6exmopnoco nona. Ilpumepor
6eKmMoOpHbIX noaeu. Bexmophvlie aunuu u
sekmopHvle mpyoxu. Ilomox nona. /[usep-
eeHyus  eekmopHoz2o  noad.  Dopmyna
Ocmpoepaockoeo-Iaycca

Bekropubie nuddepeHnuanbHbie onepa-
11071

Pomop nonsa. @opmyna Cmokca. Onepamop
T'amunemona. Bexmopuvle Oughghepenyu-
AbHbIE ONepayuu nepeoco U 6Mopoco No-
paoka. Conenoudanvnoe none. Ilomenyu-
anvHoe none. I apmonuueckoe noie.




Paab1 @ypobe 2 2
Tpueonomempuueckuii psio @ypve. Koagh-
Guyuenmer @ypve. Pasznoowcenue 8 pso
Dypve 2n-nepuoduueckux QyHkyu

Psaabt ®Dypbe i HenmepUOAMYECKHX 2 1
byHkuumit

Paznoocenue 6 pao @ypve uemmuvix u He-
yemHnvlx @yHxkyul. Pasznoocenue 6 pso
Qypve @yHKYUll NPOU3BONILHO2O NEPUOOd.
Ilpeocmasnenue Henepuoouueckou QyHK-
yuu psioom Dypwe

Tecr Nel «Pasioxkenue (PyHKUHMH B Psify 1
Dypbe»

2 AHaJIUTHYECKHEe MEeTOAbl MAaTeMATHYeCKOoi pu3nKmn

BbiBOA OCHOBHBIX ypaBHEHHIl MaTema- 2 2
THYeCKOU PU3MKH

Hugpepenyuanvuvie ypasnenus ¢ uacmuoi-
MU npouzeooHvimu. Ilopsook ypaeneHus.
Pewenue ypasnenus. Ypasnenue xonebanuii
cmpyHul. Ypasnenue konebanui Memopamoi.
Ypasnenue pacnpocmpanenus menna 6
usomponnom  mene.  Ycemanoeuswiasacs
memnepamypa 6 00HOPOOHOM MEePOOM me-
ze.

Kinacenpukanus JuHedHbIX AuddepeH- 2 2
HHAJbHBIX YPABHEHMIl ¢ YACTHBIMH MPO-
HU3BOJHBIMH BTOPOI'0 NOPSAAKA
Kanonuueckue ypasnenus eunepbonuuecko-
20, NApaAdOAUYECKO20 U INIUNMUYECKO20
muna. Ypasnenus xapaxmepucmux. Aneo-
pumm npueeoeHusi ypasHeHus 6Mmopo2o no-
PAOKA K KAHOHUYECKOMY BUOY.

YpaBHenue koJe0aHuii cTpyHbl. Peme- 2 2
Hue [lanamoOepa.

Pewenue Jlanambepa ona c60600ubix Koje-
Oanull HeocpaHuueHHOU CcmpyHul. Bonnbl
omxnonenus. Boamwwl umnynvca. Pewenue
Jlanambepa 0ns oepanuyeHHOU CMpYHbl

Tect Ne2 «Pemenune ypaBHeHusi KoJieda- 1
HMi cTpYHBI MeToaoM Jlanambepay»




Meron dypbe a8 ypaBHeHHUsI CBOOOI-
HBIX K0J1€0aHUI CTPYHBI

Memoo pazdenenus nepemenmuvix. Cob-
CMeeHHble YUCTA U COOCMEEHHble hYHKYUU.
Cmosiuue 80aHbl, 2apMOHUKU, Y316l U NYUHO-
cmu. Konebanus 3awennienHou cmpyHbl.
Konebanus cmpynwvl noo deticmeuem yoapa

PacnpocTpaHeHue Temia B HeOrpaHU-
YEeHHOM CTep:KHe

Hauanvnvie ycnosus Memoo paszdenenus
nepemeHnuvix. DynoameHmanbHoe peuieHue
Manosennbviti moueunvlil UCMOYHUK Mena.

PacnpocTtpaHenue Temia B OrpaHMYeH-
HOM CTEp:KHe

I'panuunvie u nauanvHvle ycnosus. Memoo
pasoenenus nepemenHvlx. Pacnpocmpane-
HUe menia 6 CmepiiCHe, KOHYbl KOMOPO2o
HaxXo0amcs Npu  3A0AHHBLIX NepPeMeHHbIX
memnepamypax

3 CeTo4yHbIE METOAbI

MaTeMaTu4eckoi Gusnku

MeToa KOHEYHBIX Pa3HOCTEH JIS ypaB-
HEHHUI JJJINNTHYECKOT0 THIIA

Memoo cemok. Kowneuno-pasnocmuas an-
APOKCUMAYUsL YACTHBIX NPOU3BOOHbIX. [uc-
Kpemuzayus pacdemuou obnacmu. 3aoaua
Hupuxne (nepeas Kpaesas 3aoaua) O
ypasnenus Ilyaccona

2 2%

HNrepaunonHble MeTOAbI pelIeHUsl CH-
CTeM KOHEYHO-Pa3HOCTHBIX YPABHEHHIA.
Umepayuonnvie memoowl. IIpoyecc ycpeo-
Henusi Jlubmana. I[lpunyun Pynee oyenku
NOCPeUHOCTNU NPUOTUNHCEHHO2O0 PeULEHUS.

MeToa KOHEYHBIX Pa3HOCTEH 1JIsA ypaB-
HEHM MapadoJIMYeCcKOro TUIa
Huckpemuzayus pacuemnou oonacmu. Ae-
Has u HeAéHas cxembvl peutenus. Oyenka no-
2peuHoCmu peueHus

MeToa NpPOroHKH 1Jisi YpaBHEHHS TeILI0-
NMPOBOAHOCTH

Koneuno-paznocmuasn annpoxkcumayus
YAcCmHbIX NPou3sooHvix. Ilopsadox peutenus
3a0a4u: npAmMou u 00pammwsil X00

HUTOI'O no aucuuniinne

32 32

80

* peanuzyetcs B (hopMe MPAKTHUECKOM MOJTOTOBKH
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6 BuHeaynumTopHasi caMoCTOsITeIbHAs Pa00oTa 00y4YaOIIMXCS 10 AUCHHUIIMHE (MOAY-
JI10)

ITpu mtaHUPOBaHUM CaAMOCTOATENIBHOW PabOTHI CTYJEHTY PEKOMEHYETCsl pyKOBOJCTBO-
BaThCsI CIEIYIONIUM pacIpe/IeICHHEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabiuna 4):

Tabnuua 4 — PekomeHnryeMoe paciipeiesieHie 4acoB Ha CAaMOCTOATENIbHYIO paboTy

KommnoHeHTBI caMocTOsITeIbHON PaboThI KonuuectBo
4yacoB

[ToaroroBka OmOpHOro KOHCIIEKTA 16

[TonroToBka K pemeHuIo 3a/1a4 Ha MPaKTHYECKUX padoTax 32

BrimonnHe e 3a1aHH KOHTPOJIBHON pabOThI 28

[TonroroBka K pelIeHnIo TECTOB 4

UuToro 80

7 OueHoYHBbIE CPeCTBA I MPOBEACHUS TEKYILIero KOHTPOJIA U MPOMEKYTOYHOM
arrecTalMy 00y4arOIIMXCH MO JUCUMUILINHE (MOTYJIIO0)

q)OH)I OLCHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYIICTO KOHTPOJIA YCIICBACMOCTH U IIPO-
MEKYTOYHOH aTTecTanuu npeacrasieH B [Ipunoxennn 1.

IToHBIA KOMIIIIEKT KOHTPOJIbHBIX 3a}IaHI/II71 WJIM WMHBIX MaTCprajioB, H€06XO)II/IMI)IX JIIA
OLICHMBAHUSI PE3yJIbTATOB OOYYEHUs MO TUCHUILUIMHE (MOIYJII0), MPAKTUKE XPAHUTCS Ha Kaden-
pe-pa3paboTurke B OyMaXHOM U 3JIEKTPOHHOM BH/JIE.

8 YueOHO-MeToaMYecKoe U HMH(OPMALIMOHHOE 00eceUyeHue JUCIUTIJIMHBI (MOIYJIs1)
8.1 OcHoBHas gquTeparypa

1 ApamanoBuu, U. I'. YpaBHenuss martemarmdeckoil ¢usuku / WU. I'. ApamanoBuu,
B. 1. JleBun. — Mocksa : Hayka, 1969. — 288 c.

2 bynak, b. M. COopHuk 3a/1a4 1o MareMaTuieckor pusuke : Yued. mocodue / b. M. by-
nak, A. A. Camapckuii, A. H. Tuxonos. — 4-e u3a., ucnp. — Mocksa : ®USMATIIUT, 2004. —
688 c.

3 KomuenoBa, H. B. BriuncnurensHas maremaTHka B MpuMepax M 3afadax : YdeOHoe
nocobue / H. B. Kormuenosa, 1. A. Mapon. — 3-e uzn., crep. — Cankr-IlerepOypr : M3narens-
ctBO «Jlamby, 2009. — 368 c.

4 KommsikoB, H. C. YpaBHeHUs B 4aCTHBIX NMPOM3BOAHBIX MaTeMaTHYeCKOW (u3uKu /
H. C. Kouutsikos, 3. b. I'munep, M. M. CmupHoB. — Mocksa : Beiciias mkona, 1970. — 712 c.

5 Tuxonos, A. H. YpaBuenust marematuueckoit ¢pusuku : Yueb. nocodue / A. H. Tuxo-
HOB, A. A. Camapckuil. — 6-¢ u3f., uctp. u gon. — Mocksa : M3a-so MI'Y, 1999. — 798 c.

8.2 lono/iHMTEILHAS JIUTEPATypPa

1 bepmant, A. ®@. ApamanoBuy, U. I'. Kpatkuii Kypc MaTeMaTH4eCKOro aHajau3a IJIst
BTy30B / A. @. bepmanr, U. I'. ApamanoBuu. — 5-¢ u3n. — Mocksa : Hayka, 1967. — 736 c.

2 anxko, I1. E. Beicias maTemaTuka B yIpaKHEHHSIX W 3a1adax . Yued. mocobue s
By30B / II. E. Jlanko, A. I'. Tlonos, T. f. Koxesuukosa, C. Il. Jlanko. — 7-¢ u3m., uchp. —
Mocksa : M3natensctBo ACT : Mup u O6pazoBanue, 2016. — 816 c.: ui.
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3 Typuaxk, JI. 1. OcHoBsl uncnenusix MetooB / JI. U. Typuak, I1. B. IlnotHukoB. — 2-¢
u3., nepepad. u gomn. — Mocksa : DUSMATIINT, 2002. — 304 c.

4 @uxtenronsl, I'. M. Kypc nuddepenunanbHoro u mHTErpaabHOro ucuucieHus. B 3
T. : y4e0. mocobue misi CTyz. By30B, oOywaromuxcst 1mo mar. crei. / I'. M. OuxTeHronp. —
Canxkr-IlerepOypr : U3narensctBo «Jlanby, 1997. — T.1. — 607 c. T.2. - 800 c. T.3. - 656 c.

8.3 MeToanuyeckue YKazaHudA AJI CTYACHTOB IO OCBOCHUIO THCHUIIJIMHDBI

1 IMotsnuxun, 1. A. MaremaTrueckoe MoJenupoBaHue: YueObHoe nmocodue B 2 yactsx /
. A. lorssauxuH — Y. 1. AHaTUTHYECKUE U CETOYHBIE METOIbl MaTeMaTnueckoi pusuku. - Kom-
comobcKk-Ha-AMype : U3n-so AMITIT'Y, 2014. - 97 c.

8.4 CospemenHnbie npogeccuoHaNbHbIe 0a3bl JAHHBIX H HH(OPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEMBbI, HCIOJIb3yeMble NMPH OCYLIeCTBJIEHHMH 00Pa30BaTeJbHOI0 NMpolec-
ca Mo AUCHHUIINHE

1 DnexrponHo-O6ubMMoTeunas cucreMa ZNANIUM.COM [lorosop Ne 4997 »6¢ K3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 1. (¢ 17 anpens 2021 r. o 16
anpens 2022 1.).

2 DnektpoHHO-OnbMoreuHas cucrema IPRbooks JInnensnonnsiii qoroop Ne EIT 44/4
Ha TIPEJOCTaBICHHE IOCTyNa K 3JIeKTpOHHO-OMOmnoreuHoir cucteme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 depans 2021 r. (c 27 mapta 2021 r. mo 27
mapta 2022 r.).

3 Oo6pazoBarenpHas miaropma "HOpaiit". JloroBop Ne EI144/2 Ha oxa3zaHue yciyr 1o
NpEeJOCTaBICHUIO JOCTyMa K obpazoBaTtenbHoi miardgopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 deppamns 2021 r. (¢ 07 dpeBpans 2021 r. mo 07 derpans 2022 1.).

4 Hayunas snextponHas 6ubimmuoreka eLIBRARY.RU. Jlorosop Ne EII 44/3 Ha oka3aHue
yCIIyT AocTyna K aiekTpoHHbM m3ganusm MK3 211 272 7000769 270 301 001 0010 002 6311
244 ot 04 despans 2021 1. (c 04 dpespans 2021 r. mo 04 despans 2030 r.).

5 CmpaBounas npasoBasi cucteMa Koncynbrant [lnroc. Jlorosop Ne 45 ot 17 mas 2017
(OeccpouHbIit).

6 Ilpesunentckas OuOmmoreka mMm. b.H. Enbpruna https://www.prlib.ru/ be3Bo3mesnHoe
NI0JIb30BaHUE (OTKPBITHII OCTYII).

7 HanwmonanpHas ayekTpoHHass Oubmmoreka (HOB) https://rusneb.ru/ be3Bo3mesgHoe
NI0JIb30BaHUE (OTKPBITHII JOCTYII).

8 Hayunas snekrponnas 6mbnmoreka "KubepJlennnka" https://cyberleninka.ru/ be3os-
ME3HOE M0JIb30BaHUE (OTKPBITHIN JTOCTYI).

8.5 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH '"UHTep-
HeT», He0OXOAUMBIX /IVIS OCBOCHUS AUCHHUILIMHBI (MOIYJI51)

1 HanmonaneHas tutaropma oTKpeITOT0 00pa3oBanus. https://openedu.ru/
2 MexayHapoaHblii HayuyHO-0Opa3zoBaTenbHblii cailt EqWorld (Mup marematnyeckux
ypaBaenuii) http://eqworld.ipmnet.ru/indexr.htm

9 OpraHu3anMOHHO-NEJATOTHYECKHE YCA0BUSA

Oprannzanusi 00pa3oBaTeIbHOTO MPOIECCca PErilaMeHTUPYeTCsS Y4eOHBIM TUIAHOM | pac-
NUCAaHUEM Yy4yeOHBIX 3aHATHH. SI3bIk oOyueHus (mpemopaBaHusi) - pycckuil. [lis Bcex BuIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABINBAETCS MPOJAOKUTEILHOCTBIO 45 MUHYT.

ITpu popmupoBaHuM CBOEH HMHAMBHIYaJbHOM 0Opa30BaTENbHOM TpPaeKTOpPUHM 00ydaro-
IIMHCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONMX TUCIHUIUIMH U MPO()ECCHOHAITBHBIX MOJTY-
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JIei, OCBOEGHHBIX B MpOIlecce MPEIIIECTBYIONIEr0 00yUeHHs, KOTOPBIH 0CBOOOXKIAaeT 00yyvaroe-
rocsi OT HEOOXOIMMOCTH UX TIOBTOPHOTO OCBOCHUSL.

9.1 OOpa3oBare/ibHbIE TEXHOJIOTUH

VY4eOHbIi Mpoliecc MpH MPEToAaBaHuU Kypca OCHOBBIBACTCSI HA MCIIOJIB30BAHUU TPAIH-
INUOHHBIX, HHHOBAIIMUOHHBIX H I/IH(I)OpMaI_[I/IOHHBIX OGp%OBaTCHBHBIX TEXHOJIOTHH. Tpa,Z[I/II_II/IOH-
HbIe 00pa3oBaTeIbHBIC TEXHOJIOTUU TPEACTABICHBI JCKIMSIMA U CEMUHAPCKUMU (MTPAKTUICCKH-
MI/I) 3aHATUAMU. I/IHHOBaI_II/IOHHBIe OGp%OBaTCHBHBIe TCXHOJIOTHUH UCIIOJB3YIOTCA B BUJAC IHUPO-
KOTO TIPUMECHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OPM TpoBeaeHHs 3aHITui. MHpOpMamoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTMM PEATH3YIOTCS IMYTEM AaKTHBHM3ALMU CAMOCTOSTENIBHONH pabOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeILHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC TMpEAIoiaraeT CHCTEMaTH3UPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIPO-
COB y4eOHOTO IIaHa.

Ha niepBoii nexnuu JiekTop 00s13aH MpeIynpeInTh CTYACHTOB, IPUMEHUTEIHFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MTOCOOHSIM) OyAeT MPOYUTAH KypC.

JlekMOHHBIN KypC JOHKEH JaBaTh HAMOOJBIINK 00BeM MH(POPMAIMH U 00ECIeYMBATH
Oosee riryOOKOe MOHUMAaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHHO MEHbINEH 3aTpaTe BPEMEHH,
94eM 3TO TpeOyeTcs OOIBITMHCTBY CTYICHTOB HA CAMOCTOSTEIPHOE H3YYCHUE MaTepraa.

9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemMuHaApCKUE 3aHATHS IPEICTABIAIOT COOOI NeTaTN3aLHIo JIEKIIHOHHOTO TEOPETHIECKO-
r0 MaTepuaia, IPOBOISATCS B IIEJISIX 3aKPEIUICHHSI Kypca M OXBATHIBAIOT BCE OCHOBHBIC Pa3ZIeibl.

OcHoBHOH (OpMOI1 IPOBEAECHUS CEMUHAPOB SIBISETCS 00CYyXkAeHHE Haubosee npodiem-
HBIX M CJIOKHBIX BOIIPOCOB IO OTACIBHBIM T€MaM, a TaKkKe pa3dop NMPUMEPOB U CUTyalHd B
AYJUTOPHBIX YCJIOBUAX. B o6s3anHOCTH npenoaaBaTeyid BXOOAT: OKa3aHUC MGTOI[H‘ICCKOﬁ I10-
MOIIIY ¥ KOHCYJIbTHPOBAHHE CTYICHTOB [0 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHUBACTCA IO CICAYIOIINM KPUTCPUAM:

- OTBETHI Ha BONPOCHI, TIpe/IIaraeMbie MPETo/1aBaTeseM;

- y4aCTHE B JUCKYCCHUAX;

- BBIITOJTHEHUE MIPOCKTHBIX U MHBIX 33JJaHUH;

- aCCHCTHPOBAHHE MIPETIOIaBATEII0 B TIPOBEICHUH 3aHATHI.

OTBeT foJKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIIOKHBIM, COAEPKATh
CCBIJIKM Ha UICTOYHHKU.

JloKmaapl ¥ ONMOHUPOBAaHHE JOKIAZOB MPOBEPSIOT CTEHECHb BIIAJACHHUS TEOPETHUECKHM
MaTepHalioM, a TAaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKIACHUH.

OrneHuBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHApCKOM 3aHATUH, BXOJHUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcsl MO JUCHUNINHE (MOTYJII0)

CamocrosiTenbHass paboTa CTYJIEHTOB — 3TO IPOIECC aKTHBHOTO, IEJICHANPABICHHOTO
npruoOpeTeHNs! CTYy/IEHTOM HOBBIX 3HAaHUM, yMEHU 0e3 HEeMOCPeICTBEHHOIO Y4acTus Mpenoja-
BaTellsl, XapaKTePU3YIOIIUICSI TPEAMETHOW HAINpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTpOJIEM H
OLIEHKOM pe3yJIbTaTOB JIEATEIbHOCTH 00YYarOIEerocs.

[enu camocTosATENBHON PAOOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE MOJyYEHHBIX TEOPETUYECKUX 3HAHUI U NTPaAKTUYECKUX
YMEHUH CTYJICHTOB;



12

- yriyOJeHre U paciiupeHne TEOPETUIECKUX 3HAHUMH;

- (popMUpOBaHUE YMEHUN MCIOJIB30BaTh HOPMATUBHYIO M CIPABOYHYIO JOKYMEHTALHIO,
CIIELUANIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hopMHpOBaHKME CAMOCTOSITEIbHOCTH MBIIUICHHS, TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTel K CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaTU3alliig;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HaBBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIIATHCS MHAUBUIYATbHO WIN TPYIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT II€JIU, 00BbEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKH.

Texnomorus OopraHu3alnun CaMOCTOSITEIILHOU paGOTbI CTYACHTOB BKJIFOYACT UCIIOJIB30Ba-
HUEe UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
MIPOXOJINTh B MUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopMme.

CTyneHTbl JOJDKHBI MOIXOAUTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaKHEHIIeMy
CPEIICTBY 3aKpEIUICHUsI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IVISIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHHS ONPE/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJILHOW JIUTEPATYPHI.

9.5 MeToanueckue yKkazaHus JJis1 00yYAIOIIUXCS M0 OCBOEHHMIO M CIIUTIINHbBI

[Tpu M3y4eHnn TUCHUILTUHBI 00YUYarOIIUMCS 11eJIecO00pa3HO BBIIOIHATE CICAYIONIHE pe-
KOMEH/IAIIH:

1. U3ydenne yueOHON TUCITUTIIMHBI TIOJDKHO BECTUCHh CUCTEMAaTHUECKH.

2. Ilocne u3yueHust Kakoro-Jimbo paszena 1o yueOHUKY MIIM KOHCHEKTHBIM MaTepuaiaM
PEKOMEHAYETCS TIO TIAMSATH BOCTIPOM3BECTH OCHOBHBIC TEPMHHBI, ONIPECIICHIS, TIOHATHS pa3Jie-
na.

3. Oco0oe BHUMAHHE CIIETYET yICTUTh BBHITTOJHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
SIM ¥ MHIMBHTy aJTbHBIM KOMIUICKCHBIM 3aJIaHHSIM HA CAMOCTOSITEIILHYIO Pa0oTy.

4. Bes TemaTrKa BOTPOCOB, H3YYaeMbIX CAMOCTOSITENIFHO, 337aeTCsl Ha JICKIUSIX MPEro-
naBareseM. MM ke TaroTcs HCTOYHHMKH (B MEPBYIO OuYepe/lb BHOBb M3JIAaHHBIC B TICPUOIUUCCKOM
HAYYHOH JTuTeparype) Uit 0ojee AeTaTbHOTO ITOHMMAaHUs BOIIPOCOB, O3BYUYCHHBIX HA JICKIIHH.

[Tpu caMOCTOATENIbHOM TPOPaOOTKE Kypca 00y4aroIrecs J0DKHBI:

- IPOCMATPUBATH OCHOBHBIE ONIPECIICHHS U (DAKTHI;

- MOBTOPUTH 3aKOHCICKTUPOBAHHBIA Ha JICKIMOHHOM 3aHITHU MaTepHaj U JIOTIOJHUTH
€ro ¢ y4eTOM PEKOMEHJJOBAaHHOM M0 JaHHOM TeMe JINTepaTyphbl;

- M3YYHTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, AHHOTAIIUN M KOHCTICKTHI
Han0oJiee BAXKHEIX MOMCHTOB;

- CAaMOCTOSTEIBHO BBITIOJHSTD 33JJaHUsI, aHAJIOTHYHBIC TPE/IJIaracMbIM Ha 3aHSATHUSIX;

- MCTIOJIH30BATH JIJISl CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.
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10 Onucanue MaTepHaJbHO-TEXHHYECKOro odecrneyeHusi, He00X0UMOro s 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJILHOIO Mpolecca Mo AUCHUININHe (MOLYJII0)

10.1 Y4yeOHO-1200paTOpPHOE 000OPYI0OBAHHUE

Ta6mmia 6 — [Iepeuensb yueOHOTO U JTa0OPATOPHOTO 00OPYAOBAHUS

Aynuropust HaunmenoBanue Hcnons3zyemoe 000pynoBanue
aynuTopuu (J1abo-
paTopum)

Ayn. 227/3 JlekumonHast aynu- | MynbTumenuitHoe 000pyJ0BaHUE
topusi DAMT

Ayn. 225 /3 KommnbrorepHsiii MynsTuMeauitHoe obopynoBanue, [I9BM
kiacce kageapsr AC

10.2 TexHuueckue u 3J1eKTPOHHbIE CPeCTBa 00y4eHH

JIeKuMOHHBIE 3aHATHS

Aynuropun Ui JIEKIUOHHBIX 3aHSATUN YKOMILJIEKTOBaHbl MEOENbI0 M TEXHUYECKHUMHU
CpeAcTBaMU OOYYECHHMs, CIyKalllUMU MJIsi TpeACTaBieHUs y4dyeOHOW wuHpopmanmu O0IbIION
ayIUTOPHUH (TIPOEKTOP, SKPaH, KOMITBIOTED).

Jlist peanu3anuy TUCUUILTAHBI TOJITOTOBIIEHBI CJIETYIOLINE TPE3ECHTALIUU:

1. DnemeHTsl Teopuu nos u psagasl Dypee

2. AHalIMTHYECKHE METO/bl MaTEMAaTUIECKON (PU3UKU

3. Cero4HbIC METOBI MATEMATHUECKON (PU3UKHI

IIpakTrueckue 3aHATHS.

Aynuropuu JUis IPAaKTUYECKUX 3aHATHI YKOMILJIEKTOBaHbI CIIEUANIN3UPOBAaHHON Mele-
JBI0 ¥ TEXHUYECKUMU CPEACTBAMH 00ydeHHs (IPOSKTOP, IKPaH, KOMITLIOTED).

JlaGopaTopHbie 3aHATHS.

CamocTosTenpHas paboTa.

[Tomernenust A1 CaMOCTOATENLHON pabOThl OCHAIIEHBI KOMITBIOTEPHOW TEXHUKON C BO3-
MO>KHOCTBIO TIOJKITIOUCHHS K ceTH «HTepHeT» U JOCTYNOM K 3JEKTPOHHOW MH(OpPMAIIMOHHO-
obpazoBarenbHOl cpene KHAT'Y:

- ypranbHbii 3a1 HTh KHAT'Y;

- KOMIIBIOTEPHBIE KIacchl (aya. 225/3).

11 Hunle cBeneHus

MeToauueckue PE€KOMEHIAIINA I10 Oﬁy‘IEH]{IlO JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMHU 3/10POBbS U UHBAJIUA0B

OcBoeHHne NUCIUIUTUHBI 00YYaIOMIUMUCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C APYTMMM OOy4arOIIMMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaraoTcs cienuanbHble YCIOBHS s TIOTy4eHus: 00pa3oBaHUs 00y4aroluMu-
Cs ¢ OTPAaHUYECHHBIMHU BO3MOKHOCTSMHU 300POBbS.

[Tpodeccopcko-neqarorndeckuii cocTaB 3HaAKOMHUTCS C TICUXOJIOT0-(PH3HOIOTHIECKIMHU
0COOEHHOCTSIMHM O0YyYarOIIUXCsl UHBAJINUAOB M JIML[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pPO-
Bbsl, MHAWBUYAIbHBIMH NPOrpaMMaMH peabuIuTaluy UHBAIUIOB (pu Hamuuuu). [Ipu HeoO-
XOIMMOCTU OCYLIECTBIAETCS AOIOIHUTENbHAS MOAAECPKKA MPENOAaBaHus ThIOTOPAMH, IICHXO-
JIOTaMH, COLIMATIbHBIMU paOOTHUKAMU, IPOLIEIIINMU TOATOTOBKY aCCUCTEHTAMHU.
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B cootBeTcTBHM C METOAMYECKMMH peKoMeHaanusMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIoJiaraeTcs HMCIOIb30BaTh COIMAIIBHO-aKTUBHBIE M pe-
(yiekcuBHBIE METO/IbI OOYUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHON peadMIUTALNK C LENBI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUH IMOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUHN C APYTUMHU CTYZCH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyAeH4Yeckoi rpymme. [Tonbop u
pa3zpaboTka y4eOHBIX MaTepuajoB MPOU3BOAATCA C YUETOM IPENOCTaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayJuaJbHON, BU3YAJIbHOM, C MCIOJB30BAHHUEM CHEIHMATIbHBIX TEXHHUYECKUX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiHbl aunaMu ¢ OB3 ocyliecTBiIseTcsl ¢ UCIOIB30BAHUEM CPENICTB
o0ydeHus OOILEero U CrenuaIbHOro Ha3HauYeHUs (MEePCOHANBHOIO U KOJUIEKTUBHOTO HCIIONb30-
BaHUs). MarepuaabHO-TEeXHHUYECKOe 00ecrieueHHe MpeyCcMaTpUBaeT MPUCIIOCOOJICHUE ayaUTO-
puii k Hyx)kaam jun ¢ OB3.

dopma NpoBeACHUS aTTECTAlMM JUIsl CTYAEHTOB-UHBAINIOB YCTaHABIMBAETCS C YUYETOM
WHIUBUyTBHBIX TIcUX0o(du3ndeckux ocooenHocreit. st cryaentoB ¢ OB3 npenycmarpuBaet-
cs1 tocTynHas (popMma MpeloCTaBICHUs 3aJaHNH OLIEHOYHBIX CPEACTB, 8 UMEHHO:

- B TIEYaTHOW WJIM DJIEKTPOHHOM ¢dopme (s UL C HapyLIEHUSIMH OIOPHO-
JIBUTATEIBHOTO anmnapara);

- B TIe4aTHOW (opMe WIIH SJEKTPOHHOU (OpME C YBEIIMUEHHBIM MIPUPTOM B KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYILIEHUSAMU CIIyXa, PEUH, 3pEHHUsA);

- METO/IOM YTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (IS JIUI[ C HAPYIIEHUSIMU 3PCHHUS).

CryneHTaM C MHBaJUJHOCTBIO YBEIMYMBAETCS BPEMs Ha IMOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BONPOCHL. JIJi TaKUX CTYJEHTOB IMpeayCcMaTpUBAeTCs JOCTyMHas ¢popma IMpeaocTaB-
JIEHWsI OTBETOB HA 3aJ1aHUs, a UMEHHO:

- MIUCbMEHHO Ha Oymare Wi HabOpOM OTBETOB Ha KOMITbIOTEPE (JJIS JIWI] C HAPYIICHUS-
MU CllyXa, peun);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJI30BAHUEM YCIYT aCCUCTEHTA (IJIs
JIMI] ¢ HAPYUICHUSIMH OMOPHO-BUTATEILHOTO arlapara);

- YCTHO (/17151 JIUL C HAPYILIEHUSIMU 3PEHHS], OOPHO-JBUTATEIBHOTO alapara).

[Tpu HeoOxoauMOCTH 71 0OYYAIOIIMXCS ¢ UHBAIHMIHOCTBIO MPOLIEypa OIICHUBAHUS pe-
3yJbTAaTOB O0YUYEHHSI MOKET MPOBOINUTHCS B HECKOJIBKO 3TATIOB.
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ITpunoxxenue 1

P®OH/I OONEHOYHbLIX CPEACTB

o AMCIUIIJINHE

«YpaBHeHHMsI MATEeMATHYECKON PU3UKID)

- CrieraibHOCTh

24.05.07 CaMoneTo- u BEpTOJIETOCTPOEHUE

: Crienuanusanus - TeXHOJIOTHYECKOE TPOEKTHPOBAHKUE BHICOKOPECYPCHBIX KOH-
: | CTPYKIMI caMOJIETOB U BEPTOJIETOB '

- KBanuuKawys BbITyCKHAKA - Unxenep
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1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O JMCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH pe3yJIbTATAMH 00pa30BaTeIbHOI MPOrPaMMBbI

Tabmuua 1 — KomnereHuy 1 miaHupyeMble pe3yabTaThl 00yUeHHs [0 MPAKTHKE

Kon n HanMmeHOBanue
KOMIICTCHIIUN

[Inanupyemblie pe3yabTaTbl 00yUEHUs MO MPaKTHKE

Ilepeuens 3HaHUI

Ilepeuens ymenuu

Hepequb HAaBBIKOB

ObuenpodeccuoHanbHble

OIIK-2 crocoOHOCTEIO
K caM000pa30BaHUIO U
HCTIOJIb30BAHUIO B
MPAKTUYECKOM J1esl-
TETHHOCTH HOBBIX 3Ha-
HUW U YMEHUU

3HaTh KIaCCUPHUKALHIIO
ypaBHEHUN MaTeMaTu-
4ecKol pu3uku

YMeTs onpenearhb
TUI YpaBHEHU Ma-
TeMaTu4ecKor (u-
3UKH

Bnaners HaBeIKaMU
IIOCTAHOBKH U Pe-
LIEHUS TPOCTEUILINX
3a/1a4 MaTeMaTuye-
CKOM (hr3UKH

ITpodeccuonanbHbIe

TIK-14 roTOBHOCTEIO K
y4acTHIO B paboTax 1o
JIOBOJIKE M1 OCBOCHUIO
TEXHOJIOTHYECKHX
MPOILIECCOB B XO/I€
MOATOTOBKH TIPOU3-
BOJICTBA HOBOM ITPO-
TYKITAN

3HaTh GOPMYITUPOBKH
3a7a4 1 ypaBHEHU N
MaTeMaTH4eCKON Ppu3n-
KH TUTIEPOOJINIECKOTO,
napaboIMYecKoro 1 -
JUNTAYECKOTO THUIIOB

YMeTb NIPpUMEHATH
METOJIbl MaTEMaTH-
yeckou pu3mky anst
pEIICHUs KOHKPET-
HBIX 3aJa4

Bnaners HaBeIKaMU
HCIIOJIb30BAHUS Me-
TOJOB PELICHUSA
YpaBHEHUH pa3iiny-
HOT'O THIAa

[TpodeccronanbHO-CTIEIUANTA3UPOBAHHBIC

[1CK-4.1 crioco6HO-
CTBIO U TOTOBHOCTBIO
y4acTBOBaTh B pa3pa-
0OTKE TIPOEKTOB JIeTa-
TEJbHBIX alMapaToB
Pa3JInYHON KOHCTPYK-
112078

3HaTh METO/IbI PEeILICHHS
KpaeBbIX 3a1a4 ISl
nuddepeHIanTbHBIX
YpPaBHEHUH B YaCTHBIX
MPOM3BOJIHBIX

YMeTb OLIEHUTH I'pa-
HHULIBI TPUMEHUMO-
CTU MaTEMaTUYECKOU
MOJEJIU U UCIIOJIB30-
BaTh I1I0Jy4YEHHBIC
peleHus B HayYHbIX
U NIPaKTUYECKUX Lie-
JAX

Bnagers HaBbIKaMu
aHaJIM3a PEIICHUS U
€ro IPUMEHEHUS K
Hay4HBIM U IIPaKTH-
YeCKUM IpobdiemMam
ABHALIMOHHOTO IIPO-
U3BOJICTBA

Ta6mmma 2 — [TacmopT ¢oHIa OIIEHOYHBIX CPEJCTB

Kontpoaupyemsbie | @opmupyemasi | HaumenoBanue IMoka3aTesu OEeHKH
pa3nesibl (TeMbl) | KOMIIETeHUMS OLIEHOYHOI'0
AUCHUTLTHHBI cpeacTBa

DNeMEHTBI TEOPUH OIlK-2 Tect Nel [IponemoHCcTpUpPOBaHO YMEHUE BHIOU-

NOJISL U PSAJBI [IK-14 paTh METOJ pelleHus 3a1a4u, 000c-
Dypse. [1CK-4.1 HOBAaTh PUMEHEHHNE pacUeTHHIX (Hop-

MYyJI, IPOAEMOHCTPUPOBATH HABBIK

MIPOBEICHUS BHIUUCIICHUN.
Kontponbnast | [IpogeMoHCTpHpOBaHO YMEHHE BHIOU-
pabota paTh METOJ pelIeHHs 3a/1a49u, 000cC-

(3amaga 1) HOBAaTh MPUMEHEHHE PacCYETHBIX (Hop-
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MYJI, IPOAEMOHCTPUPOBATL HABBIK
IIPOBCACHUA BBIYHCIICHHH.

Kontponbnas | [IpogeMoHCTpHpOBaHO yMEHUE BHIOU-
paborta paTh METOJ pelIeHHs 3a/1a49u, 000C-
(3amaya 2) HOBAaTh NMMPUMEHEHNE PACUECTHBIX (Op-
MYyJ1, IPOJIEMOHCTPUPOBATH HABBIK
MPOBEJCHUS BHIYUCIICHUH.
AHamuTHYECKIE OIIK-2 Tect Ne2 BrinmonHenue 3agaHus TecTa
METOJIBI MaTeMa- TIK-14
THUECKOH (PH3UKH. [ICK-4.1 Kontponbnast | [IpomeMoHCTpUPOBAHO YMEHUE BHIOU-
paborta paTh MeTOJ penieHus 3aaaun, o0oc-
(3agauya 3) HOBATh MPUMEHEHHE PACUETHBIX (op-
MyJI, IPOAEMOHCTPUPOBATH HABBIK
MPOBEICHUS BHIYUCIICHUN.
Kontponbnas | [IpogeMoHCTpHpOBaHO yMEHUE BHIOU-
pabota paTh METOJ pellieHus 3a1a4un, 000c-
(3agaua 4) HOBAaTh IPUMEHEHHNE pacUeTHHIX (Hop-
MYyJI, IPOAEMOHCTPUPOBATH HABBIK
MPOBEICHUS BHIYUCIICHUU.
Kontponbnas | [IpogeMoHCTpHpOBaHO yMEHHUE BHIOU-
pabota paTh METOJ pellIeHus 3a1a4un, 000c-
(3agaua 5) HOBAaTh IPUMEHEHHNE PacCUeTHHIX (Hop-
MYyJI, IPOAEMOHCTPUPOBATH HABBIK
MIPOBEICHUS BHIUUCIICHUN.
CeTo4HbIE METO/IBI OIIK-2 Kontponbnas | [IpogeMoHCTpHpOBaHO yMEHHUE BHIOH-
MaTeMaTUYeCKOn [IK-14 paborta paTh METOJ pelIeHHs 3a/1a49u, 000C-
bu3HKH. [1CK-4.1 (3amayga 6) HOBAaTh MMPUMEHEHNE PACUYCTHBIX (Op-
MYyJ1, IPOJIEMOHCTPUPOBATH HABBIK
MIPOBEJCHUS BBIYUCIICHUH.
Kontponbuast | [IpogeMoHCTpUpOBaHO YMEHUE BHIOU-
pabora paTh METOJ| peIIeHus 3a1a4u, 000c-
(3amava 7) HOBAaTh PUMEHEHHUE pacueTHbHIX (op-

MyJI, IPOAEMOHCTPUPOBATh HABBIK
NPOBEICHUS BBIYMCICHUH.

2 MeToauveckne MaTepHaJIbl, ONpeessole NPoueIypbl OeHUBAHUS 3HAHUM,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeITEJIbHOCTH, XapaKTepu3youue npouecc ¢GopmMupo-

BaHHUA KOMIIEeTeHI M

MeTO,I[I/I‘{eCKI/Ie MaTCpHraJibl, OIMPECACIIAOINE TPOUCAYPhbl OLICHUBAaHUA 3HaHI/II\/'I, YMeHHﬁ,
HaBBIKOB U (I/IJ'H/I) OIbITa ACATCIBHOCTH, IPCACTABIICHBI B BUIC TEXHOJIOTHYCCKOM KapThbl JUCOH-

TIMHBI (Tadsumna 3).
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Tabmuua 3 — TexHoJOrHUYECKas KapTa

HaumeHnoBanue Cpoku Ixana Kpurepun oueHnBanus
OIIECHOYHOT0 | BBHITIOJTHEHHUS | OIleHUBAHUS
cpelacTBa
5 cemectp
IIpomexyrounas arrectanus B popme «3auen»

Tect Nel 6 Henens 5 GamioB 5 6annos — cmyoenm npasuibHO GbINOJIHUIL 3d-

OaHue mecma, NOKA3AL OMIUYHbIE VYMEHUS U
HABLIKU 8 PAMKAX YCBOEHHO20 YueOH020 Mame-
puana.
4 b6anna — cmyoenm 6bINOJHUL 3a0AHUE Mecmda
C HE3HAYUMENbHbIMU HeOdoYemamu, NoKa3a Xo-
pouiue yMeHus U HABbIKU 8 PAMKAX YCBOEHHO20
YuebHo20 Mamepuaid.

Tecr Ne2 10 nenens 5 Gaios 3 banna — cmyoenm 6bINOAHUNL 3a0aHUe mecma
He NOJIHOCMbI0 IUOO C CYUWeCMBEeHHbLIMU He)Oo-
yemamu, NOKA3AN YOOBIeMBOpUMebHble YMe-
HUSL U HABBIKU 8 PAMKAX YCB0CHHO20 YYeOHO2O0
mMamepuana.

0 6annos — cmyoenm He 8bINOIHUNL 3A0AHUe Me-
cma aubo BbINONHUI HEBEPHO.

KoHnTtponbHas 5 Henens 3 Gamna 3 6anna — Cmyodenm noIHOCMbIO 8bINOJIHUIL 3d-

pabota O0aHue, NOKA3al OMIAUYHbIE YMEHUS U HABBIKU 8

(Bamava 1) PAMKAX YCBOEHHO20 YYeOH020 mamepuand, 3d-
0aua KOHMpObHOU pabomvl 0opMIeHA aKKY-

KonrpomsHas 7 nenens 3 Ganna PAMHO U 8 COOMBEMCMEUL C NPEOBLABIACMbIMU

pabota mpebosanusmu. Ilpu 3awume KOHMPONLHOU

(3azaua 2) pabomel cmyoenm npooeMoHCMpPUposal yme-

KoHTpostbHas 9 Henens 3 Garia HUue 8bl0upams Memoo peuieHust 3a0aiu, 000c-

pabora HOGAMb  NpUMEHENUE  pACiemHbxX dopmyn,

(3azaua 3) HABbIK NPOBEOEHUs BbIUUCTIEHU.

2 6anna — Cmyoenm He NOJHOCMbIO GLINOIHUL

KoHTpoIbHast 11 Henens 3 Gania 3a0anue (He cMo2 000CHO8AMb ONMUMATL-

pabota HOCMb  NPEeONONCEHHO20 PeueHUst, 00Ny Cmul

(3amaua 4) Hemo4YHOCmu, HeOOCMAamKy 6 0QopmIeHUuU, 00-
nyCmunl owuOKu 8 pacyemax, He cmMoe uHmep-

KonTtponbHast 13 menens 3 Gamna npemuposams pe3yibmamol paciemos u m. o.).

pabota Ilpu 3awume xoumponvHoUu pabomsl cmyoenm

(Bamaua 5) He 8 NOJHOU Mepe NPOOEMOHCMPUPOBATL YMeHUe
8blOUpaAmMb Memoo peuleHus: 3a0aiu, 000CHO-

KonrponbHas 14 nenens 3 bana 6amb NpUMEHeHUe PACYEenHbIX (HOPMYIL, HABbIK

pabora Npo6edeHUs. GbIYUCTCHU.

(3amaga 6)
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KoHntponbHas
pabota
(Bamaua 7)

16 Hemensa

3 damta

1 6amn — CmyoeHm He GbINOIHUL OONLULYIO
yacms 3a0auusl (He cmoz2 0060CHO8aMb ONMuU-
MATLHOCMb  NPEONIONCEHHO20 peuleHusl, O00ny-
CMUI HeMmoOYHOCMU, HedOCMAamKu 6 ogopmie-
HUU, OONYCMUll OWUOKU 8 pacuemax, He CMoe
UHmMepnpemuposams pe3yibmamsl paciemos u
m. 0.). Ilpu 3awume KOHMPOALHOU paboOmbl
cmyoenm He 8 NOJHOU Mepe NPOOeMOHCMPUPO-
84l yMeHUe 8blOUpams Memoo peueHus 3a0a-
yu, 060CHOBAMb NPUMEHEHUe PACYEeMHbIX Pop-
MYJl, HABbIK NPOBEOEHUS BbIYUCTIEHULL.

0 6annos - Cmyoenm He 8bINOIHUN 3a0AHUE, UTU
CcmyOeHm 8bINOJHUNL 3A0aHUe C 2PYObIMU OUUD-
Kamu, Uiy cmyoeHm 8blNOIHUNL 3a0anue, Ho npu
sawume PI'P ne cmoe 06vsicHums x00 peuieHus
3a0ayu U He NOHUMAEem CMbLCIA HANUCAHHOZO.

HUTOIO:

31 6amn

Kputepun oneHku pe3yibTaToB 00y4eHUsl MO0 JUCHUIIHHE:
[ToporoBerii (MUHUMATBHBIN) YPOBEHB IS aTTecTaud B (hopme 3adeta — 75 % OT MaKCUMaIbHO
BO3MOXKHOH CyMMBI 0asisioB

3 TunoBble KOHTPOJIbHbIEC 33/IaHUSI WM HHble MAaTepHaJbl, HEOOXO0AUMBbIE [JIsI
OLCHKHM 3HAHWII, YMEHUIl, HABBIKOB M (WJM) ONBITA JAeATEJbHOCTH, XapaKTepusymlolue
npouecc GopMUPOBAHMS KOMIIETEHIIMIA B X0/1e 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl

3.1 3aganus A9 TEKylIero KOHTPOJIsl yCIeBaeMoCTH

TecThl

Tect Nel «Paznoxxenue ¢pyHkuuu B psag Pypbe» (THIOBOM BapHUaHT)

Paznoxure B psag @ypbe nepuoanueckyro GyHKIHIO, 3aJaHHyI0 Ha moxymnepuone [0, 2]

2
X

ypaBHeHHEM f(x)=x——.

2

Tect No2 «Pemenue ypaBHeHust kKosieOaHuii cTpyHbl MeTo oM JlamamOepay» (THIIOBOW BapUaHT)

’u  d'u

Haiinute gopmy cTpyHbI, onpeaensieMod ypaBHEHHEM —-=—- B MOMEHT BpPEMEHHU

=1, ecaun u|t=0

ou

=sinx, —

=COSX.
t=0

o ox’

KonTtposabHasi padoTa (TUIIOBOI BAPHAHT)

Konmponvnaa paboma noonexcum 3awjume. Ha 3amure CTyAEHT IOJDKEH IMPOJEMOH-
CTPHPOBaTh yMEHHE BBIOMpATh METO]| PEIICHHUS 3aJadd, 00OCHOBATh MPUMEHEHHE PACUETHBIX
dbopMyI1, IPOAEMOHCTPUPOBATH HABBIK MTPOBEICHUS BRIYUCICHUN.
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3amaua 1

Bbruncnure moTOK BEKTOPHOTO nojst d(M') yepe3 BHEIIHIOI MOBEPXHOCTh MHPAMHUIIBL,

00pa3yeMylo IIOCKOCThIO p U KOOPJIMHATHBIMU IJIOCKOCTSMH, IBYMS CIIOCOOAMU: a) UCIOJIb3Ys
oTpesieNIeHue MoToKa; 0) ucronb3ys popmyiay Octporpaackoro-Iaycca.

5(M):(x+z)f+(2y—x)j+zl€ ; TNIOCKOCTb p :Xx =2y +2z=4.
3anaua 2

xmopu -n<x<0,
Paznoxure B pag @ypre pyHkuuto f(x) = C MIEpUOJIOM 2T .
2xmpu 0<x<m,

3amaya 3

Omnpenenurte THN ypaBHEHHs! U IPUBEAUTE €r0 K KAHOHUYECKOMY BHILY:

1 0*u 1 0°u
ol o
X X y oy

3amaua 4

CrpyHa, 3akperuieHHas Ha KoHIax x = 0, x = /, UMeeT B HaYaIbHBIA MOMEHT (OpMYy Tia-
4h
pabomnsl u :l—2~x(x—l). Onpenenure CMENICHHE TOYEK CTPYHBI OT OCH aOCIHCC, €CITU HAYalb-

HbIE CKOPOCTH OTCYTCTBYIOT.
3agada 5

JlaH TOHKUI OJHOPOJHBIN CTEP>KEHb JJIMHBI /, N30JUPOBAHHBIM OT BHELIHETO0 MPOCTPaH-

cx(l—x)

CTBa, HayaJbHAs TEMIepaTypa KOTOPOTO paclpelelieHa Mo 3akoHy f(x)= . Konmpr

CTEpIKHS MOAJEPKUBAIOTCS MPU TEMIIEpaType, paBHOM Hyt0. Onpenenure TeMrepaTypy CTepx-
HSl B MOMEHT BpeMeHH ¢ > 0.

3amaua 6

[Mpumensisi Meton ycpennenus JluOmana, HaWTH TPUOIMKEHHOE PEIICHUE ypPaBHCHUS
Jlarutaca ¢ mrarom /4 = 1/8 B kBagpare ¢ BepmmHamu A(0,0), B(0,1), C(1,1), D(1,0). Utepanun

NPOBOAUTE € TOYHOCTBIO 70 1072, KpaeBble ycrnoBus: u|AB =3Oy,u|BC=30(l—x2),u|AB =0,

uAB:0.

3agaga 7

Hcnonb3ys sSIBHYIO BHIYMCIUTENBHYIO CXEMY, HAllIUTE MPUOIMKEHHOE pEIIEHUE ypaBHe-
ou_du
o oxt’

u(0,6)=u(l,£)=0(0<£<0,025).

HUS YAOBJICTBOPSIONIECE YCIIOBUSAM u(x,0)=sinx (0< x <1) "



JIner pernerpaunu nzmenennii k PII{

Konunyectso [Tognuce
Ne OcHOBaHHE BHECCHHS
CTpaHHI] pa3paboTyrka
n/n HU3MEHEHUs
U3MEHEHHUS PIT/
BocnurarenpHast pabota o0yuaromuxcs.
OcHoBanue: PeoepaibHblil 3aKOH OM
31.07.2020 N 304-D3 "O eneceHuu uzmeHnenuil 6 /Z&/
1 o " 2 Tl
Deoepanvuvitl 3axon "06 obpaszosanuu 6 Poc-
cuuckou Peoepayuu’ no sonpocam 6ocnumanus
obyyarowuxcs"
[IpakTueckas noaroroBka o0yvaromMxcsl.
OcHoBanue: ITpukaz Munucmepcmea nayku u
gbicute2o oopasoeanus Poccuiickoti @edepayuu, s —
2 5 LR &

Munucmepcmea npoceewenus Poccutickou @e-
oepayuu om 05.08.2020 2. Ne 885/390 "O npax-
muyeckou nod2omoske ooydarowuxcs"
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