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Ipeaucaosue.

[Tporpamma pa3zpaboTaHa Ha OCHOBE TpeOOBaHUI (eaepaTbHOrO rocyapCTBEH-
HOTO 00pa30BaTEIHLHOTO CTaHAPTa BBHICIIETO 0OpPa30BaHUS 0 HAMPABICHUIO TTOATO-
ToBKHM 15.03.03 «IIpuknaanas mexanukay (ypoBeHb OakaaBpuara), yTBEPKIAEHHOTO
npuka3oM MunucTtepcTBa oOpazoBanusi U Hayku PD Ne 220 or 12 mapra 2015 1. B
COOTBETCTBUH C pabo4ynM ydeOHBIM IJIAHOM MO Iporpamme OakajaBpuara 1Mo IMpo-
bumo «Hané&xHocTh M Oe3omacHoCTh MammuHy. JucrumniauHa «HenuHeiHoe mpo-
IrPAMMHUPOBAHUE» OPUEHTUPOBAaHA HA HAYYHO-HCCIEIOBATEIbCKUNA W TeAaroruye-
CKUI BUJIBI TPO(ECCUOHATLHOM J1eATeTbHOCTH KaK OCHOBHBIE.

1. Ileab ocBOEHUS AMCUHUILIMHBI.

[{enb 0CBOCHMS AUCHUILIMHBI — (GOPMUPOBAHUE 3HAHUM, YMEHHUI U HABBIKOB JJISI
MOMCKAa ONTUMAJIBHBIX PEUICHUN MPU CO3JIaHUH OTHAEJIbHBIX BUAOB MPOAYKIUU C yué-
TOM MPEABSABISIEMbIX TPEOOBAHUM.

2. Mecto nucnuniannbl B cTpykrype OIIOII 6akanaBpuara.

JucnumninHa no BeIOOpY cTyaeHToB «HenuHeliHoe mporpaMMUpOBaHKUE) OTHO-
CUTCSl K JIMCUHUIUIMHAM MO BbIOOpY Osioka b1 mporpammbl akagemMudeckoro Oaka-
JaBpuata, 6a3upyercs Ha MPEaIIeCTBYIONINX TUCIUIIINHAX: « BpICcIIas MmaTeMaTuKay,
«udopmanionnbie TexHOJIOTUNY», «OQPUCHBIE TAKEThl MPOTPaMM», HCIOIb3YETCs
JUISL IPOXOKACHUS TTPEAAUTIOMHOM MPAKTUKKU U JJIS 3alIUThI BBIITYCKHON KBanu(u-
KaI[MOHHOU paOoTHI.

3. IlepeyeHb MIAHMPYEMbIX Pe3yJIbTATOB O0yYE€HHUA MO AUCHHUIJIMHE, COOT-
HECEHHBIX C INIAHMPYEMbIMH Ppe3yJbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPO-
rpaMMmbl.

JucuuninHa HanpasiieHa Ha (POPMUPOBAHKE CIIETYIONIMX KOMIIETSHIIHM.

Koapl xoMm-
nmeTeHnni HaumenoBanue
Pe3yabTaThl 0CBOCHUSA
1o KOMIIeTEHIIUH
dIrocC BO
1 2 3

[Tpodeccronanpabie komnereHuu (11K)

3HATh: NPUHLIMIIBI IPOBEACHHS YIKOHOMHU-
['OTOBHOCTD y4acTBOBAaTh B | yeckMX  pacuyéroB  JUIA  TEXHUKO-
paboTax IO TeXHHKO- HKOHOMHUYECKOTO OOOCHOBAaHHUSI BBIOOPA

DKOHOMHUYECKUM OOOCHOBAaHU- KOHCTPYKIIUH IPOEKTUPYEMBIX MAIIINH
SAM IPOCKTUPYCMBIX MAalllMH U

TIK-13 KOHCTpYKHHﬁ, 10 COCTAaBJIc- YMETh: COSTaBJ'IHTB OTIOCJIbHBIC BHUIBI
HUIO OTICJIbHBIX BUIOB TECX- TCXHUYICCKOU JOKYMCHTAIIUN Ha IMTPOCKTHI,
HUYECKON JIOKYMEHTAIMN Ha HX 3JICMCHTBI U C6OpOIIHBIC CAUHUIIBI

IIPOCKThI, UX JICMCHTLI U coo-

POYHBIC CAMHHULIBI BJA1€Tb: HaBbIKaMH IIPOBCACHUSA TECX-

HHKO-3KOHOMHUYCCKOIO aHaliu3a Hu CO-
CTaBJICHUSI TEXHUYECKOMN JOKYMCHTAIIMH




Ha IMPOCKTHI U X 3JICMCHThHI

[1K-23

['0TOBHOCTBIO y4acTBOBATh B
paboTax 1o MoMcKy OnTH-
MaJIBHBIX PEIIECHUH IIPHU CO-
3/1aHUH OT/IEJIbHBIX BUIOB
IPOAYKIMH C y4eTOM TpeOo-
BaHWW TUHAMUKH U IIPOYHO-
CTH, JOJITOBEYHOCTH, O€3-
ONACHOCTY KU3HEIEATEIIb-
HOCTH, Ka4eCTBa, CTOUMOCTH,
CPOKOB HCIIOJTHEHUS U KOH-
KYPEHTOCIIOCOOHOCTH

- 3HaTh: Ki1accuukanuio 3aaay, Tep-
MUHOJIOTHIO, METO/Bl YCIOBHOW U 0e€3-
YCIIOBHOW ONTUMU3ALINY;

- YMeTb: BBHIIOJIHATH IMOMCK ONTHMAaJTb-
HBIX PEIICHUN TPH CO3JIaHUU OTICIb-
HBIX BHJOB TPOAYKIHH C Y4ETOM
MPEIBSIBISEMBIX TPEOOBAHMUIA;
-BJIaJIeTh: HAaBBIKAMHU TIOMCKA OITH-
MaJbHBIX PEIICHUN TPU CO3TAHUU OT-
JICBHBIX BHJIOB TPOAYKIHUU C YUYETOM
PEIBSBISIEMBIX TPEOOBAHHUM.

4. O0beM IMCHUIIMHBI M BUbI Y4eOHO# padoThI.

OO6m1as Tpy1I0€MKOCTh JUCHHUIUIMHBL COCTABIAET 2 3a4ETHBIX eIMHMUIIBI (72 4acoB).

Bun yueOHo# paboThI Bcero yacos Cemectp
5
AYIHTOpPHBIE 3aHATHSI (BCEro) 34 34
B Tom uncae: - -
Jlexuuu (JI) 17 17
IIpaktuyeckue 3austus (I13) 17 17

CamocrosTenbHas padora (CPC) (0e3 yuera 38 38
MOATOTOBKHM K IK3aMeHY)

B TtoMm gucie:

PacuérHo-rpadguyeckas padora (PI'P)

IToaroroBka K 3aHSITHSIM 17 17
CaMonoaroroBka 12 12
3auém 9 9
OO6m1ast TPy1I0€MKOCTh: 72 4acoB; 72 72

2 3a4eTHBIC CAUHUIIBI

5. Copep:xxanmue TMCHUIIAHBI.
5.1. Conep:kaHue pa3aesioB JUCUMILIIMHBI.

Ne HaumenoBanue Copep:xanue pasaena
n/m | pasiena JMCHHILIHHBI (IMIaKTHYeCKHE eTUHHUIIbI)
1 2 3

Moaenu 1 METOIbI
1 OJIHOMEPHOMW ONTHUMHU-

3allnu1

Hctopust craHoOBIICHUSI U pa3BUTHUSI TEOPUU ONTHUMU-
3aimu. IloctaHoBka 3ajmaum ontuMmm3anuu. Kiaccu-
dbukamms 3ama4 onTUMU3AMU. MUHUMYM (QYHKIIUU
OJTHOM TMepeMeHHON. YHHUMOJalbHble (QYHKIUHU. BbI-
nykiasie Gynknun. Kpurepun ocraHoBa MTEparmoH-
HBIX MeTOI0B. Kimaccuueckass MUHUMH3AIUS PYHKITUN
OIHOW TIEPEMEHHOM.
dbynkuumid. ITpsimbie MeTobl: MeToA mepedopa, 30J10-

OnHomepHas MUHUMH3ALMS
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TOTO ceueHus, TMXoToMuu. CpaBHEHHE METOI0B. Me-
To1 napabos. MeTo/ipl, HCIOJb3YIoNre HHPOPMAIUIO
O TPOM3BOAHBIX IieNeBo (QyHKIMU. Metoa cpenHei
touku. Meron xopa. Meron HerotoHa.

MeTtonasl MHOTOMED-
HOUM ONTUMU3ALUN

Brimykieie kBagpatuunbie pyHkiuu. OOmue mpuH-
UMbl MHOTOMEPHOM MHUHMMHU3ALUM. MeToja rpaau-
€HTHOIO CIycKa. MeToJT HauCKOpEHWIIero CIycKa.
Meton comnpsiKeHHBIX HarpaieHud. Meron Heroto-
Ha. MeToJ IMKIMYECKOTO MOKOOPJAMHATHOIO CITYCKa.
Meron Xyxka-/lxxusca. Meron Hennepa-Muna. Meton
[Taysmra. Metonbl ciyuyaiiHoro moucka. Heo6xou-
MBI€ U JOCTATOYHBIE YCIIOBHSI YCIOBHOTO JKCTPEMY-
Ma. YCIIOBHBIM 3KCTPEMYM IPU OTPAHUYCHUSX THIA
PABEHCTB THIIA HEPABECHCTB.

3

MHorokpurtepuaibHas
ONTUMU3ALIUS

MHorokpuTepuaibHasi ONTUMH3ALMS: METOJT aHaM3a
uepapxuii. OnTumuzanys JAUHAMUYECKUX KAadeCTB
MOJIBMKHOTO COCTaBa. AHalW3 MOAXOJIOB K PEUICHUIO
3a7a4u nmapamerpudeckon onrtumuszannu. [loctaHoBka
3a7a4 HUCCIEAOBAHUN. AJTOPUTMBI, MATEMATUYECKHUE
MOJEIN U WX MporpamMmHas peanuzanus. Kpurepuun
OLICHKM JIMHAMHMKH DKUIIAXKEW U METOJMKA UCCIEI0-
BAHUU

JIuHnenHoe nporpam-
MHPOBAHHE

['eomeTprueckuii METOJ pEIICHUS 3a4ay JIMHEWUHOIO
nporpaMmupoBanusa. Mnaes wu anrebpa CHMILICKC-
Metona. Knaccuueckue 3amaun JTMHEHHOTO MPOTpaM-
MHPOBaHHUS. 3a7jaya TEXHUYECKOTO KOHTPOJIS. 3ajaada
00 HUCTONIb30BaHUS ChIpbs. TpaHCIIOpPTHAS 3a/1a4a.

5.2. Pa3gesbl JUCHUILIMHBI M MEXXIUCUUILIMHAPHBIC CBSI3H ¢ 00ecleYuBa-
eMbIMH (TOCJIeAYIOIMMH) TUCIIUTIMHAMM.

Ne pa3nesioB JaHHOW AUCHUIIU-
HbI, HeOOXOUMBIX JIJIS1 U3YUYeHUsI

Ne HaunmenoBaHnue o0ecneunBae-
o0ecneunBaeMbIX (MOCJIeTYIONIUX)
n/n MBIX(MOCJIeAYHOIINX) TUCHUUILINH
AUCIHUIIINH
1 2 3 4
1 «[IpepaummoMHas MpaKkTUKa v v v v
) «3amura BBIILY CKHO KBaJIM(PUKALIMOH- v v v v
HOU paboThHI»
5.3. Pa3aesibl AUCHUIUIMHBI U BUIbI 3aHATHH (B Yacax).

Ne HaunmeHnoBaHue J 13 | CPC | Bcero
n/n pasjaeaa qIuCIUIIHHbI JacoB
1 | Moaenu u MeTOoIbl OHHOMEPHOM ONTUMHU3ALINU 6 4 16 26
2 MeToabpl MHOTOMEPHOM ONTUMHU3ALUN 6 6 26 38
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(98]

MHoroKpuTEpUATBLHAS ONTUMH3AIS 2 4

16 22

JIuHeiiHOE MpOrpaMMUpPOBAHUE 3 3

16 22

Hroro 17 17

74 108

6. Jleknum, npakTU4ecKue 3aHATHS, JJA00OpaTOpPHbIE PA00ThI, CEMHUHAPDI.

6.1. Jlekuun.

Ne
n/n

Ne pa3znena
JTUCIHHUILINHBI

TemaTuka JeKuum

TpynoemkocTb
(yac.)

2

3

4

1

Hcropust CTaHOBIIEHMS M Pa3BUTHUS TEOPHUH OII-
tuMu3anuu. IlocTaHOBKa 3a1auM ONTHUMHU3A-
nuu. Krnaccudukanus 3agad  ONTUMU3ALINH.
MunumMyM (QYHKIHM OJHOW TEPEMEHHOM.
YHumonanbHble QyHKUMH. Beimykibsle (yHK-
nuu. Kputepuun ocrtaHoBa utepaluii.

2

-y

3

N

Kiaccuueckass MuHuMuU3anus GyHKUUA OJHOU
nepeMeHHo. OJIHOMEpHasT MUHUMH3ALUS
dbynkuuii. [IpsiMbie MeTonbl: MeTON Tiepedopa,
30JI0TOrO Ce4YeHMs, auxoToMuu. (CpaBHEHUE
MEeTO10B. MeToa KBapaTUYHOM amnIpoKCUMa-
uuu. Meroa ciay4aiHOro noucka.

[\

Meroapl, HCHONB3yIOMKME HHPOPMAIUIO O
MPOU3BOMHBIX IIeNIeBOM  QyHKIMU. Meton
cpenneut Touku. Meron xopa. Meron Heroro-
Ha. MeToabl MUHUMHU3alMd MHOTOMOJAJIbHBIX
byHKIUH.

Brinykieie kBagpatuunbie QyHkiuu. OoOmiue
IIPUHLUITBI MHOTOMEPHON MUHUMU3auuu. Me-
TOJ TPAJMEHTHOrO cmycka. Meroa Haucko-
peiiiero  cnycka. MeTon  CONMPSIKEHHBIX
HaIpaBJICHUM.

Meton HproTroHa. MeToa LUKIMYECKOrO IO-
KOOpAuMHaTHOTO  cmycka. Meron — Xyka-
>xxusca. Meron Hennepa-Muna. Meron Ilay-
asu1a. MeToibl C1y4alHOro NOMCKA.

Heo6xonumbie v 10CTaTOYHBIE YCIOBUS
YCIIOBHOT'O DKCTPEMYMA. Y CJIOBHBINA 3KCTpE-
MyM [PHU OTPAHUYEHUSX TUIA PABEHCTB.

VY CIIOBHBIN AKCTPEMYM MPHU OTPAHUYCHUIX TH-
112 HEPABEHCTB.

MHorokpuTepruaibHasi ONTUMHU3ALUSA: METOI
aHaM3a uepapxuil. OnTuMu3aiuys JMHaAaMUAYe-
CKMX KadeCTB MOJBIDKHOTO cOCTaBa. AHaIN3
IOJIXOJIOB K PEUICHUIO 3a1a4u IapameTpuye-
ckonl ontummianuu. IloctaHoBka 3amgau uc-
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CI€AOBaHUN. AJNTOPUTMBI, MaTeMaTHYECKHE
MOJIEIU U UX IporpaMmHasi peann3zanus. Kpu-
TEPUU OLICHKU JUHAMUKH SKUNAXEH U METO-
JIMKA UCCIeIOBAaHUM.

8 4 ['eomeTpuyecknii METOA pELICHHs 3a1ad Ju-
HEetHoro nporpammupoBanus. Maes u anredpa
cuMIniekc-Merona. Kiaccuueckue 3agauu Jin- 3
HEHHOTO NpPOrpaMMHMpOBaHUA. 3anada TEXHU-
YEeCKOro KOHTpPOJIs. 3ajaya 00 MCIOIb30BaHMS
ceIpbs. TpaHcniopTHas 3a/1aya.

Hroro 17
6.2. IIpakTHYeCcKMe 3aHATHS.
Ne | Ne pasznpena TeMaTnKa NpakTHYECKUX 3aHATHH Tpynoem-
n/n | AMCHMILIMHbI KOCTb (4ac.)
1 2 3 4
1 1 Mopenu 1 MeTobl OQHOMEPHOM ONTUMU3AINHU 4
2 2 MeTo1b1 MHOTOMEPHOM ONITUMM3ALIMU 6
3 3 MHorokpuTepruaabHas ONTUMHU3AIS 4
4 4 JInHelHoe MporpaMMHUpPOBAHUE 3
HToro 17

6.3. JlabopaTopHblie padoTHI.
JlaGopatopHblie pabOThl yUeOHBIM IJIAHOM HE MPETyCMOTPEHBI.

6.4. CemuHapsbl.
CeMuHapbl yueOHBIM IJIAHOM HE MIPETyCMOTPEHBI.

6.5. OOpa3oBarejibHbIE TEXHOJIOTHH.

Jlexnus-u3iioxxeHue, JIEKIusI-00bsICHEHHE,
Jlexknuu npoOJieMHas JICKIHS, TPYIIOBLIE JUCKYCCHH,
JISKITHsI-YCTaHOBKA.

KOMHI)IOTepHLIe TCXHOJIOTHH, UCCIICAOBAHUC,

[IpakTrueckue 3aHATUA o0CyX/IeHHE CIICHApUEB PEIICHUs 3a/1ad,
poOJIEMHBIEC BOMPOCHI, TPYIIOBbIE AUCKYCCUH
CamocrositenbHas padoTa cty- | KommbloTepHbIe TEXHOJIOTHH, padoTa Mo aHaJlo-
JICHTOB TUH, UCCIIENOBAHUE

NunuBuyanpHble, TPYyNIOBBIE, paboTa B TpyIl-

Koncynbranuu
11ax, KOMOBIOTEPHBIC TEXHOJOTHH.
TeKymiqué(;HTpOHB’ Huckyccus.
7. CamocTosiTeJibHasi padoTa CTYJ1€HTOB.
Ne HaumeHoBaHue pa3jaesia Bupa camocrosiTeibHOI padoThI
n/n JUCHUTIIMHBI
1 | Moxenu u MeToasl oxHOMEPHOM onTiMK- | [IOIrOTOBKA K 3aHATHAM
3alluu Brinonnenue PI'P
CaMonoaroToBka
2 MeTo 161 MHOTOMEPHOUM ONITUMM3ALIUN IToaroroBka k 3aHSATHSAM
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Brmonuenue PI'P

C&MOHOI{FOTOBK&

3 [ToaroroBka K 3aHITHAM

MHorokpuTepuaabHas ONTHUMH3AINS Bemonuenue PIT'P

CaMoIoaroToBka

4 JInHeHOE TPOrpaMMHUPOBAHUE [ToaroToBKa K 3aHSTUSIM

Brmonuenue PI'P

C&MOHOI{FOTOBK&

8. Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE O0ecniedeHne TUCIUILUIUHBI:

8.1. Ilepeuensv yueono-memoouuecko2o obecnevyenusn 0 camocmoameabHou
pabomul 00yuarowuxca no OuUCUuUnIuUHe:

1. Taupona E. B., Menseaena U. I1. MeToabl ONTUMANIbHBIX PELICHUN [ DJeK-
TpoHHBIN pecypc]: npaktukyM / E. B. Tauposa, U. I1. Mensenesa. — Upkytck: Up-
I'VIIC, 2017. — 64 c. — Pexxum goctyna:
http://sdo2.irgups.ru/pluginfile.php/88739/mod_resource/content/1/MeTob

3. U6stoB P.M. Meroapl onTuMH3auu B 3a7a4ax MaTeMaTHYE€CKOTO MOJIEIH-
poBaHUs [DIEKTPOHHBIN pecypc|: METOAUYECKUE YKa3aHus JJis JIaDOpAaTOPHBIX U ca-
MocTosiITeNbHBIX padoT. — Kazanb: M3n-Bo Kazanckoro I'AY, 2016. — 32 c¢. Pexum
noctyna: mech.kazgau.ru...FiM...optimizacii...modelirovaniya.pdf

8.2. Ilepeuenv 0CHOBHOIL U OONOJTHUMETbHOU YUEOHOU Tumepanypul, Heoo-
XO0OUMOIL O/l 0CBO0CHUA OUCUUNTIUHDL:

@) OCHOBHAs TUMepamypa.

1. ITanTenees, A. B. MeTonbl onTuMU3aIMy B MpUMepax U 3ajadax : yuel. rmo-
cobue niis BTy30B. - M3n. 3-e, crep. - M.: Boicir. k., 2008. - 544 ¢. u ap. u3n. [10 9x3.]

2. 'onuapos, B. A. Mertoabl ontumu3ainuu : yued. mocodue s By30B / B. A.
['onuapoB. — M.: UznarensctBo FOpaiit; 2014. — 191 c. — Cepus : bakanasp. ba3oBbiit
Kypc. Kaura joctymnna B anekTpoHHOM 6ubnuoteynoi cucreme biblio-onlain.ru. .— Pexum
noctyna: http:// www.biblio-onlain.ru.

0) OonoIHUMeNbHAS TUMepamypa.

3. Koueryposa, E. A. Teopust u MeTOIbl ONITUMHU3ANMH: yueO. TocoOue s BY-
30B / E.A. KouerypoBa. — Tomck: u3n-Bo TOMCKOro moJIMTEXHUYECKOTO YHUBEPCUTE-
Ta, 2012. — 157 c. Pexxum gocrtymna:
http://portal.tpu.ru/SHARED/kK/KOCHEG/study/Tab1/Kochegurova MO_2014.pdf

4. ITanteneeB A.B. MeTonbl onTuMu3anuu [DJIEKTPOHHBIM pecypc]: yueOHoe
nocobue/ IlanteneeB A.B., JletoBa T.A.— DneKkTpoH. TEKCTOBBIC JaHHBbIE.— M.:
Jloroc, 2011.— 424 ¢.— Pexum noctymna: http://iprbookshop.ru/9093.

5. Kopueenko B. II. Meroapl ontumuzanuu : yued. Ayig By30B. - M. : Beicmi.
k., 2007. - 663 c. [5 3k3.]

6. CtpyuenkoB B. 1. Metoasl onTuMu3anuu: OCHOBBI TEOPHH, 3a7a4u, 00yda-
IOII[e KOMITBIOTEPHBIE TPOTPaMMBI : yued. mocodue. - M.: Dx3amen, 2005. - 254 c. [5 9x3.]

7. PeytoB A.A. MeToapl ONTUMU3AIIMUA B MHXEHEPHBIX pacyeTax : yued. moco-
oue s By30B / bpsiH. roc. TexH. yH-T. - bpsHck : U3a-8o BI'TY, 2004. - 110 c. [11 3x3.]

8. AttetkoB, A. B. Mertonsl ontumusaimu : y4ueO. s BTy30B. - M.: U3n-Bo
MI'TY um. H. O. baymana , 2001. - 439 c. - (MaTemaTnka B TEXHUYECKOM YHUBEPCH-
TeTe; BhIM. 14). [6 7K3.]

8) cnpaeouHas 1umepamypa



http://sdo2.irgups.ru/pluginfile.php/88739/mod_resource/content/1/Методы
http://mech.kazgau.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1563.P0fW4a-_ag94L74hxlMIWglFHKebgZ7A6phbCHisEd3jm_2M1AT38v40pADxtfYOWAQWxSSkavEfDbEevlmS8HNbDrnRDFSn-8yrI8BVmEZ27tUvyTlAbL52X8DcuhRKrdDofOTyvsa-YFDi-YZxOuygAG0-s9QgHYa2CJ6FTuraopV8K3bIdh7axN6TBS-kmcIJ-nq_8riZypc-Mhrq6p674SgZPfRsyatLSTLlABeVJmmCo5KJjGGPpP9ABSnKcRIS7ByMaAEDe0Kt7VkyKGQK4_RErBLBnd7W_dSbkq4lDNGjJsEcB4OS0FmI79aN_5SL1QUE6pqy1m9u3wOnFewE6McX61p5QISgyVcyQjYRYGoyuBGqeFCmTw02O4P7LnX2C4WpUP0hJrMF1p0mKNrEGA3wxl_TSxA48TdtmJy8lbMwKeIHg7miewvFaUyee5gEmXiFlCG6z1qk4DWjGw.3dc31060d13df15f465f6e3b2b4d92a253bb59b3&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3B6nJBWFkYRWGrq5Tq9CDmwo_zdOySpB6BwK3ubM1KCq&&cst=AiuY0DBWFJ5Hyx_fyvalFH7PIzvcTEVndN0-fWK28b8oXoDvgvoF7gxHWkyTVrW_82REJkOYB4fD9FHNGuHStoT9pAplkIlg3xoN243AfjGeNjPjE2MONOQmnXV-8WpjgBNv1Df03HFPxevmvppRl4K40SAn7Jx5SvXPpipi4DjuGG8D7aSdwEdi-SikLm7Li61-3mi2TkUbOETBm1Z5r8sVamt2C7XfK9hxSm3i2CJDGkmjImSHSe9Ct3r0qcOHbHucy_YIilQbad-qPTmveq6UyVUSbGbjlc09OsqD9KQ5qF8CaWrU-A_EvAbcOwhbKWOkyi8QEJAFl1ypYNcR7NlJtfZySVVByZaS_Q_RBrVvhw7bBFhp3nwiiW-3gDIe1DZ6u3oRi5yj2bq9CoNOnqxXA6Nxb8x1ee_cPBz2IBJ-6lxCNKHD3Cq3mulOrcenVWjs6L8hjQ_S1xxAQ7LgnxvpM2I8RKLwPss1k1cPcSMXPga6HL6HcGz6TGa1TwdyUUrWG1qWaGh0CijPmqZTqoF7OT8enOz7HIebJDA7gUA-DoCWV81sNfPNWYYXDe5VlGXReD7KhBegrnERSnk4grc41bozIfTyHF1XH4x8PjMDF-cFNSylxvjrBDQCYgZ6HZ4IBwuYuI5emwIVDuoMviqiHQda0Qbz&data=UlNrNmk5WktYejR0eWJFYk1Ldmtxa24wNE9mc3JlVkVNT2pxRkRvaVpyVUR5cklXNXdfZWFuSm0tek1sUjhKLU1aU0NjYjBteDJjTzVES3g5bHhULUc0XzBKNGo4djNRTm9fd2hURlFBTXZkWlBGRGdXZTFBOEtBbU9lZjNUUVlSZDNwR1FwRWZzZ2V2d0w0VEgzbGxuN2Y5YWV6VW5ST2RhUksxZ2NaY25MdWJld25YMmp0bU5HczBJdDJKbXB1SV8tM3VERWtGMDcwV0dVWTBMdXZmc3VMZ3V5cXVIVzU,&sign=5acf4dc7cd1f719349ec52d6c23ae095&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpW8haIhUsxEEyGiQXbJoJGRGQWETZicZYoUXwvBNA2ejUqM3XLua00oL8A8JZ41vf8y0PS9fzWraGhJRE2FDtJ6nNBCRDKa69BO_XKnj-zFWcc3V93O8iIUvnumtAHZIcTFcjq13T-LNp9-nErVQbGwwcVYPb3gpzVXKZ_pnvRWa4-qVqL1A-76fN9Odyo9vNCMIuIBpOMP37wV2uuGAxiRk4bVPxK3LD5RqJ3eanpeJQit5FJU2sMJxJGpacJMbStNxRSa59YTpakg1V0gt242D41wizUZvhlokrSI1BOZWLlliH
http://www.biblio-onlain.ru/
http://portal.tpu.ru/SHARED/k/KOCHEG/study/Tab1/Kochegurova_MO_2014.pdf
http://iprbookshop.ru/9093
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9. KoBasier P. B. Pa3zpabotka u peanuzamusi 3QpGHeKTUBHBIX METOJIUK KOMIIBIO-
TEPHOT'O HWCCIIEIOBAaHMUS JWUHAMUKH W ONTHMHU3AIMU TapaMeTPOB XOJOBBIX 4YacTei
YKEJIE3HOIOPOKHBIX dKUMnaxken : Jluc. kana. texH. Hayk : 05.22.07 : bpsnck, 2004. —
114 c. Pexxum noctyna: http://www.umlab.ru/index/download/kovalev_phd.pdf.

8.3. Ilepeuenv pecypcosé unopmauuoHHO-mMeNIeKOMMYHUKAYUOHHOU Cemu
«HUnmepnemy», Heo0x00uUMblx 0J11 0C60CHUSA OUCUUNTIUHDL:

DnextpoHHO- 6nbmMoTeunsie cucteMbl: (3bC) m3narennpcta Jlanb. Pesxxum mo-
crymna e.lanbook.com, biblio-onlain.ru. Pexxum noctyna: www.biblio-online.ru,

OBC IPRbooks. Pexum noctyna: http:// www.iprbookshop.ru/.

8.4. Ilepeuensv ungpopmayuonnvIx MEXHONO2UI, UCNOTBIYEMBIX RPU OCYULECHIBIE-
HUU 00pazosamenbHO20 NPoyecca no OUCHUNIUHE, 6KTI0UAs NePEeYeHb NPOZPAMM-
HO020 obecneyenusn:

1. Onepanmonnas cuctema MS Windows, MS Olffice Professional (> 2010).

2. Maremaruueckuii nponeccop Mathcad.

9. MaTepuajibHO-TeXHHYECKOE o0ecredeHue TUCHMIIIMHBI.
Crenuanu3upoBaHHasi ayJuTOpUs JJisl IPOBEACHUS JEKIIMOHHBIX U MpaKTH4e-
CKMX 3aHSTUU, KOHCYJIbTAlMW, IPOMEKYTOYHOU arrecTaiuu. AyIUTOPUS Y KOMILICK-
TOBaHa CHEHHAIN3UPOBAHHONW MeOEIbI0 (CTOJIbI, CTYJbs, YUEHUYECKasl J10CKa), 000-
pynoBaHa HOYTOyKaMu (KOMITBIOTEPHBIN KJIacc), MyJIbTUMEANA MTPOCKTOPOM C HOYT-
OYKOM ¥ MHTEPAKTHUBHOM JOCKOM.
10. Merommyeckue peKOMEeHIALMH 110 OPraHM3ALMI U3YYeHHs] IMCIMILINHbL.

10.1. Meroauyeckue peKOMEHIALMHM IS NIPEnogaBaTeei.

Jucyunnuna 6 yenom. Tembl KNI U TPAKTUUECKUX 3aHATUN HEOOXOIUMO CO-
IJIaCOBBIBAThH JIPYT C JIPYTOM, C PACIMCAHUEM ayJAUTOPHBIX 3aHSATUN U ¢ rpaduKoM
BBITIOJIHEHUS pacu€THo-rpaduyeckoil padotel (PI'P). Crynentam 3apanee cooOrra-
I0TCSI TeMbl NMPAKTUYECKUX 3aHATHH, rpauk BoimonHeHuss PI'P, cucrema oueHKH
y4ueOHoM paboThl. [Ipy n3yueHnn yuyeOHOTO MaTepraia He0OXOIUMO MOCTOSHHO MO-
Ka3bIBAaTh CBA3U AUCUUILIMHBI CO CMEXHBIMU JUCHUILIMHAMMU.

Jlexyuu. BonplIyIO 4acTh JIEKIMOHHOTO MAaTepHaia, YYUThIBas OrPAaHUYEHHOCTh
BO BpPEMEHHM, 1IeJ1eCO00pa3HO H3Jlararh, HUCIOJb3YsS TEXHOJOTHUIO OOBSICHUTEIbHO-
WJUTFOCTPAIIMOHHOM (TPaJUuIIMOHHON) MOJIeT 00yUeHHUs: OT 3HaHUM K npoodseme. Bu-
Jbl JICKIMI: JIEKUUSA-U3JI0KEHUE, JIEKIUA-00bsICHEHNE, JEeKUUA-yCTaHOBKA. YacTb
y4eOHOro MaTepuaia ClelyeT u3jaraTb, UCHOJIb3ysl TEXHOJOTUIO MPobIeMHOro o0y-
yeHus: (0T mpoOJieMbl K 3HAHUSM): MOCTAHOBKA 3aJauyd ONTUMHU3AIMH, KPUTEPUU
OCTAHOBA UTEPALIMOHHBIX NPOLEAYP MOUCKA, BUbI OTPAHUYECHHI U CIIOCOOBI UX yUé-
Ta, MHOTOKpPUTEpUabHAsA ONTHUMH3ALUsA, C UCIOIb30BAHUEM WHTEPAKTUBHBIX METO-
JIOB: «TPYIIIOBBIE TUCKYCCUN», «PELICHUE CUTYAIIMOHHBIX 3a/1a9».

IIpakmuueckue 3anamus. Bce 3aHATHS MPOBOAITCS C UCHOJB30BAHUEM KOMIIb-
IOTEPHBIX TEXHOJOTUH, MPEACTABISIIOT COOOM HCCIENOBAHUS, COIEpPKAT AIEMEHTHI
po0IeMHOro o0y4YeHus: «IpoOIeMHbIe BOMPOCh». YacTh BpeMEHU MPAKTHUYECKOTO
3aHITHS TPOBOJMUTCS C HWCIOJIb30BAHUEM WHTEPAKTUBHBIX METOOB: «OOCYXICHHE
CILIEHApPUEB PEILICHHUS 3a/1auy» U «TPYHIOBBIE TUCKYCCUM.

Pacuémmno-epaguueckas paboma. llenwio Boinoanenus PI'P sBasiercst 3akper-
JieHue, yriayOjieHue U pacliupeHue 3HAHUN-YMEHUH, MOJyYeHHbIX CTYJACHTAMH MPU
M3yYEeHHH AUCHUIUIMHBL. KoHcynbTauuu (MHAUBUIYyaldbHbIE W TpymmoBbie) Kk PI'P
CJIeyeT OpraHu30BbIBaTh TaKUM OOpa3oM, 4TOOBI CTYACHTHI, OOIIAsCh, MOJyYaH


http://www.umlab.ru/index/download/kovalev_phd.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1556.WifN4EdFInC8JiGe4v5b0BDzx7_GYff49z_Tw2FUAJjmZqTyTgJEX7rImmofYFY84A_z3AjJDiOjUoqUZmoHXneUIJK6nEAZlm6vyFDF6b-YAlrgjJguK-JimH6ZYvAqUtyywMgnswCDgRH0A01lSgkn0ajzjEM8KYRcioO6-Ak.39fa1b68dee011bca1c47c89b2016a477de22a6e&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdKJBUN48dhRY-aIR7HSWXTkR2w7joqWzfoAGTdOCEXKYJy3CqKQd1nOze3Iv5ceFP&&cst=AiuY0DBWFJ5Hyx_fyvalFH7PIzvcTEVndN0-fWK28b8oXoDvgvoF7gxHWkyTVrW_PxInhLWaVBG5HXKDdVM7fRyq5jjZokAEiczetnQD3WXxslN-wI5pybO9ZIsCIn3V7fHERLgbeaRO8zddzwHcSqWkNsSsAo0N86CTFAAXqYCwHNxDsFHADThkfaZ0thQpxKn4fiXeZ8lK9rdSiguPAMM0CWXBdhwhO214ulacoMmhepeo5kMPfjGoKBbkBV34HDCtLjbWiUEbwZVU3KnpUyvIFP1OMQ9mtDHJ7XU3pB0ESnPgu_B-Mz5c7cKO0WVgtDcoUUfG1YMImVASvfO6JRjnvflKHMyXZeJmXMfhTb9LL4XzgPqbK2JvA7lc4FsoZNPpWwhZmQpH6UsihYLG0Wqyetnb7aojqrFPJVWKLyqXWmk5wrEK0CYv8WO4doU7rUCwV45PSDITCjcY0Mz-4MDMtJoXLmoJyokEglj1ygSOyfZyO-XtwTK2G0Shlc_8MOR5IUCQVytEhmLmerzPiJmwgSvJXrMojcfaFUWPhR8cebXcsBID_XSehyi0Kuj-khsTtNiQ9SPVomkiDBQ8Nw,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV4VWVCMERBdUkwaXZfZ0lWc3pTRUY4QzZlV2ZJbkI2U1RiRC1BeFVUcXRK&sign=5c34b1ebf87ffbfefbd6b33f8b90c9da&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpW8haIhUsxEEyGiQXbJoJGTpx730v33kvipUkgG2NzqdX4Se1p0efdb64qdSaCqFVSvHMh2_Iktet-w90YqCdrWeydvJioqWZpaJxBwdMWF1Wa30FZBcvx27t5gLSEKPJGcrhpBGr5Me1kxP8ibEY2pLIlDFW7_B6OYiqNDLjnz9VgtUN50YircnswbSTzWmK8x302lQUXd4YMnJXwBuLYJAFo0Leo8dywuHICL6izxR8f1Eci5-Be_dQL4ywzzb7nqhOK3HDXrZeKP0IEjpRk6GroW3nZxxkgjOX_AJuJajUI-V7epMVS4PERW2mgG6Pt4nOhtmoJdxzXnfZG8uvSrLtZWmzqdxnkHdRel1zAGVahRKXHcgm8qoufca7-__0ETlyQsJl-RR_fsSZ5HTIjGkxUiyYk_RlOCsTM47iJgvYsAuGCRJaEQ,,&l10n=ru&cts=1506450898102&mc=4.186704345910027&bu=uniq1506443304734325624
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
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MOMOIIIb HE TOJBKO OT MpenoAaBaTesisi, HO U APYyT oT Apyra. Ha koHcynpTanusax uH-
JTUBHUIyalbHBIX M TPYMIIOBBIX CIIEAYeT MPUMEHSTHh «KOMIIBIOTEPHbIE TEXHOJIOTHUNY,
«paboTy B rpymmax».

10.2. Meroauyeckue peKOMEHAAUMHU I 00yYAIOLIUXCSH.

Pexomenoayuu no nianupoganuro u opearuzayuu pemenu, HeoodxXooumMo2o Ha
usyueHue oucyuniuuvl. YdeOHas paboTa, Kak W Jt0bas Jpyras, BKIOYaeT B ceOs
MOJITOTOBUTEINIbHBIE, OCHOBHBIE M MPOBEPOUYHBIE JAeicTBUs. [IpoBepounbie neicTBUA
CTYZEHT OCYIIECTBIISIET B BUJIE CAMOKOHTPOJIS 110 KaXI0MY BHULy Y4eOHOM pabOTHI.

[ToaroToBka K JIGKUMU: NOBTOPUTH HPEIbIAYLIIMI YUEOHBIH MaTepHal MO KOH-
CHEKTY JICKIIMM U y4yeOHOU JIUTepaType HaKaHyHe TeKyllen Jekiuuu. B ciydae Hemno-
HUMaHUs MaTepuana — chopMyJIUpoBaTh BOIPOCH U 0OPATUTHCSA K MPENoIaBaTeIio
WJIM KOJIJIEraM 3a pasbsicHeHueM. [ToHnmanuio npo0iaeMbl CiocoOCTBYIOT:

e  yMEHHE 3a/1aBaTh C€OE BOIPOCHI;

®  aHAJOrWUs;

®  pa3Hble SA3bIKA OMHUCAHMS MPOOJIEMBI (CIOBECHBIN, rpapuUecKuil, MaTema-

TUYECKUH, CHMBOJIbHBIN, TAOTUIHBIN ).

KoHcnekT nekuuil numeTcs: KpaTko, CXeMaTU4YHO, ¢ (PUKCalMell OCHOBHBIX IIO-
JI0’)KEHUH, BBIBOAOB, (POopMyIupoBoK, 00001eHui. CieayeT moMeuarh BayKHbIE MbIC-
JIM, BBIICIIATH KJIIOUYEBBIE CI0BA, TEPMHUHBI LIBETHBIM (pioMacTepoM. BBIOIHATH Tpo-
BEPKY TEPMHHOB, MOHATUN C MOMOIIbIO YYEOHUKOB M CIPABOYHUKOB. OOO3HAUYMTH
BOIIPOCHI, TEPMUHBI, MaT€pUaj, KOTOPBIA BBI3BIBAECT TPYIHOCTH, IOMETUTH U IIOIbI-
TaTbCA HAWTH OTBET B PEKOMEHAYEMOM JIUTEPATYPE.

[ToaroToBKa K MPaKTHUYECKOMY 3aHSATHIO: U3yUYE€HHUE TEOPETUUECKOTO MaTepuaia
N0 KOHCIEKTaM JICKUMH U Y4eOHOW JuTepaType ¢ 00s3aTeIbHbIM PacCMOTPEHUEM
IIPUMEPOB HaKaHYHE 3aHATHU.

Pexomenoayuu no svinonsnenuio pacuémno-epaghuuecxoii pabomot (PIP).

PT'P cTyeHTBI BBIMOJIHSAIOT CAMOCTOSITENBHO, IO TpauKy BCTpEUasiCh € MPETOo-
JaBaTeJIeM Ha 3aHATUSAX U KOHCYJbTAlUAX, K KOTOPHIM TakXke HEOOXOAMMO TOTO-
BUThCA. Ha KOHCYIbTalMSIX CTYJIEHT HMPEACTABIISET BHIIIOJHEHHYIO YacTh paOOThI AJist
KOHTPOJISL U IPOBEPKH NPEIOAABATENEM, MTOIYYaeT NOMOILb B PEIIEHUH BO3HUKIIUX
npo0seM cO CTOPOHBI MpemnojaBaresis U oT Apyrux cryaeHtoB. PI'P mpexacrasnser
coOoli HabOp caMOCTOATENbHBIX 3a7ady. OCHOBHOM METOJl BBITIOJTHEHUS PadOThl —
ananorusi. PI'P BeImonHsieTCA ¢ MCMONBb30BaHWEM Ta0IuM4HOTrO nporeccopa «EXCELy,
aHAJUTUYECKH U C UCIIOJIb30BAaHMEM MaTeMaTH4YeCKoro npoieccopa Mathcad.

Pexomenoayuu no uzyuenuro omoenvnoix mem xypca. Ilpu uzydyenuu pasnena 3
«MHoOrokputepranbHas ONTUMHU3ALMS» JOMOJHUTEIBHO HEO0OXOJUMO BOCIOJb30-
BAaThCs CIIPABOYHOU JIUTEpATypou [9].

Pexomenoayuu no ucnonvzosanuio mamepuanog y4ebHo-memoouyeckKo2o KOoMm-
niexca. J{nst 5KOHOMUY BPEMEHHU U MOBBIIIEHUS KauecTBa OOyUEHHUsI PEKOMEHIyeTCs
U3Y4YUTh Pabovyro NpOorpaMMmy JIUCHUILIMHBI M Yy4€OHO-METOJUYECKUA KOMILIEKC.
CamocrosiTenbHas paboTa 3aHMMaeT 0oJiee MOJOBUHBI OTBOJMMOIO Ha HM3yYEHHE
JVCLUIUIMHBI BPEMEHU, TIOTOMY €U CIIEAYET YAENATh MOBBIIIEHHOE BHUMaHue. PI'P
HEOOXOJMMO BBINOJIHATH PABHOMEPHO B TEUEHUE BCETO BBIICIEHHOIO BPEMEHHU B CO-
OTBETCTBHUU C MPEJI0KEHHBIM NPEnoaBaTeaeM rpapukom.

Pexomenoayuu no pabome ¢ rumepamypoti:

1. IIpocmoTpuTe mpeAapIIyMiA yueOHbIM MaTepHasl IO KOHCIEKTY JIEKIHA U y4eO-
HUKY. Hanaure CBs3b, M3y4aeMoOU TEMBI C OCTAIHBIMU pa3/ieslaMH Kypca.
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2. Ananuz 3aronoBka.lIpounTtaB 3arojioBok, ciieqyeT cnpocuTh ceds: «O uéMm 31ech
noMaET peub? [loueMy 3arojioBok MMeEET Takoe Ha3zBaHue?». [lombiTaliTech OTBE-
THATH HA 3TU U aHAJIOTUYHBIE BOIIPOCHI.

3. Tlo xoay uTeHus BeIUTE AUAJIOT ¢ TEKCTOM. 3a/iaBaiiTe cebe BOMPOCHI, HAIIPUMED,
«Otkyna ato cieayer? Kak ObITh B 3TOM citydyae?». [lo xoy uTeHus crapaiTech
OCO3HaTh, YTO BaM HE MOHATHO. JlenaiTe BBIMCKHU, COCTABIISINTE CXEMBbI, TabJIU-
1bl, TOAYEPKUBANTE KITIOUYEBBIC CIIOBA, BAKHBIC MBICTU. Pa30oupaiite mpumepsl.

4. Ilocne mpouTeHUs TEKCTa MONBITAUTECH BBIPA3UTh €ro riaaBHble Mbiciau. [Ipen-
cTaBbTe cebe JIormueckyro cxemy Tekcra. CocTaBbTe IJIaH KOHCIIEKTA.

5. berno mpocMoTpeB yueOHBINM MaTepual U MOBTOPSS CIOXKHBIE MECTa, COCTABbTE
KOHCIIEKT TEKCTa, KOTOPBI OyAeT UCIOIb30BaH B JaIbHEMIIEM.

Pexomenoayuu no noozomoexe x 3auémy. Heobxomumo npopaboTaTh KOH-
CHEKT JICKIIUN U y4eOHYIO0 JIUTepaTypy B paMKax cPOpMYyJIMPOBAHHBIX MPENojaBare-
JIEM BOIIPOCOB. Bo3HMKarommMe BONPOCHI 33/1aTh MPENOJABATENI0 HA KOHCYIbTAlUAX.
[IpopabGoTath pemieHus MpakKTUYECKUX 3ajad, HOBTOPUTH YueOHbIN MaTtepuai PT'P.

10.3. Memoouueckue pexomenoayuu 0131 UHBANUOOE U JIUY C OZPAHUYEH-
HbIMU 803MONHCHOCAMU 300P08bA

JIsist 00y4aromuxcsi ¢ OrpaHUuYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI MOTYT TpH-
MEHATCS CIeayromre GopMbl OpraHU3alluy MeJarorudeckoro mpolecca U KOHTPOJIs
3HAHUM:

-0J151 C1AO0BUOAWUX.

- obecrnieunBaeTCs MHAUBHUAyaJIbHOE paBHOMEpHOE ocBerieHre He meHee 300
JIIOKC;

- JUTsl BBITIOJIHEHUSI KOHTPOJIBHBIX 33JIaHUN TTPU HEOOXOAMMOCTH TIPEIOCTaBIIs-
€TCsl YBEJIMUUBAIOIIEe YCTPOUCTRO;

- 3a7laHusl JJISl BBIMIOJHEHUS, @ TAKXXE WHCTPYKILHUSI O TMOPSIKE BBINOJTHEHUS
KOHTPOJIBHBIX 3a7aHui 0(hOPMIISIIOTCS yBEIMYEHHBIM HIpudTOM (pazmep 16-20);

- OJ1s1 2AYXUX U CIAOOCTBIUAWUX.

- obecreynBaeTCsl HaJIMYUe 3BYKOYCUJIMBAIOIEH ammapaTypbl KOJUJIEKTUBHOTO
MOJIb30BaHUs, MPU HEOOXOAUMOCTH aclHUpaHTaM MPEJOCTABISACTCS 3BYKOYCUINBAIO-
ias anmnaparypa HHIUBUIYaIbHOTO MOJb30BaHMS;

- Ol UY C MANCENbIMU HAPYUIEHUAMU pDedlU, 2NYXuX, CAab0CIblUauux BCE
KOHTPOJIbHBIE 33JIaHUA TI0 JKEJIAHWIO aCITUPAHTOB MOTYT MTPOBOJUTHCS B TUCHMEHHON
dbopme.

OcHOBHOI1 (hopMOI OpraHU3AINU TEJATOTUYECKOTO TMpoIlecca SABISIETCS UHTe-
rpupoBaHHOE 00y4YeHHE WHBAIUIOB, T.€. BCE ACMHUPAHTHI 00YYaArOTCS B CMEIIAHHBIX
rpynmnax, IMEIOT BO3MOKHOCTh ITOCTOSTHHO OOIIAThCSl CO CBEPCTHUKAMM, JIETUe ajar-
TUPYIOTCS B COITUYME.
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11. ®OHJI OIIEHOYHBLIX CPEJICTB

11.1. OTansl popMUpOBAHHUA KOMIIETEH M I

Dranbl OPMUPOBAHUS

KOI[ ITOKAa3aTCJIs1 OCBOCHUA

KOMIIETCHLIK (pas et TK-23. P1 TK-23. P2 TK-23. P3
JTCITUTIIINHBI ) : ) )
Paznen 1. Moaenu u me-
TOJbI OZTHOMEPHOM ONTH- + + +
MU3aIu
Paznen 2. MeTonsr MHO- n n N
TOMEPHOW ONTUMHU3AIUH
Paznen 3. MHorokpurte- n n N
pUalibHAsl ONTUMHU3ALUS
Paznen 4. JImueiinoe N N N
MpOrpaMMHUpPOBAHHE

11.2. UuaexkcupoBaHHbIC NIOKA3aTEJIH U KPUTEPHUHU

OIICHUBAHUSA PE3YJAbTATOB

Koawbt
A OueHounble CpeACTBa
KOM-
M€ | HamwenoBanue Tokasares, OueHoYHbIe
TEH- 0CBOECHHS OneHoynsie n
o KOMIIeTeHIHI cpeacTBa
uii mo cpencreaTe- | 0
orocC KylIero KoH- P y
TOYHOTI'0
BO TPOJISt
KOHTPOJIsI
1 2 3 4 5
r IIK-23. P1 — 3naer ki1accu- PI'P
OTOBHOCTBIO | tyrearninio saziay, TepmuHono- | Ilpaktuue- | BOMPOCHI K
y4acTBOBATh B pa- " 3auéTy
GoTax 1o moucky | THIO, METOIbI YCIIOBHOH H CKHE 3a/1a-
ONTUMAIBHBIX | 0€3YCIOBHON ONTHMHU3AIINH; HHS
PCIICHAHN ITPU CO- | TJK-23. P2 — ymeer: BbINOI- PIP
SAAHNH OTACIb- HATH TIOMCK ONTHMAJIbHBIX
HBIX BUJIOB IIPO- 5 B
CLIICHUH TIPU CO3JIaHUH OT- OIIPOCHI K
JYKIAH ¢ ydeTom | P pH CO31 I[TpaxTHhde- P
TpeOOBaHMIA M- | JENBHBIX BUIOB MPOAYKIMH C 3a4€Ty
, CKHE 3a/1a-
ITK-23 | HaMHUKH U IPOY- | yyéroM MpeabaBISEMBIX TPe-
HOCTH, JI0JITOBEY- .. HUS
OoBaHMii;
HOCTH, Oe30mac-
HOCTH JXHU3HEEs- MIK-23. P3 - BJAI€CET:
TEJIBbHOCTH, Kaue- | HaBBIKAMH IIOHUCKA OITH- PI'P
CTBa, CTOMMOCTH, | MajIpHBIX PELICHUI TP CO- Bompocs! k
CPOKOB MCIOJIHE- I
aKTHJe- e
HIs1 H KOHKYPCH- 3MaHHH OTACTLHBIX BUJIOB p 3auETy
TocIocoOHocTH | MPOAYKIHH € y4€TOM mpeip- | CKUC 3a1a-
SABIIIEMBIX TPEOOBAHHIA. HUA
[ OTOBHOCTE P1 - 3Haer: npuUHLMIBI PI'P B
NK-13 | yyactpopats B | POBENGHHS  YKOHOMHUYE- OTpPOCHL K
paoTax 1o Tex- | CKUX pacu€roB Ui TEXHU- | [Ipgkryye- 3a9CTy
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HUKO- KO-9KOHOMHYECKOTO 000C- | ckue 3aja-
OSKOHOMHYECKUM | HOBaHMSI ~ BbIOOpa  KOH- HHS
OOOCHOBaHMSIM | CTPYKUMH TPOEKTUPYEMBIX
MPOEKTHPYEMBIX | MAIIFH

MaIlluH U KOH-
CTPYKLWiA, 10 CO- P2 - ymeer: cocTaBisiTh

CTABJICHHIO OT- OTACJIBHBIC BHAbI TCXHHNYC-

JeabHbIX Bumop | CKOM  IOKyMEHTAllMM  Ha
TeXHIUeCKOiE 0 | IPOEKTBL, MX OJEMEHTHI

KyMEHTALHH Ha COOpOYHBIC €AUHUIIBI

MIPOEKTHI, UX
DJIEMEHTEI U CO0-
POYHBIC €MHU-
Bl

P3 - Buaajneer: HaBBIKAMU
MPOBEICHUS TEXHUKO-
DKOHOMHYECKOTO aHain3a
A COCTaBJICHHUSA TEXHUYE-
CKOM JIOKyMEHTallud Ha
MPOEKTHI U UX DJIEMEHTBI

11.3. OueHo4YHBbIEe CPpeACTBA ISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH

Texyuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET CIIETYIOUINE NPOLEAYPHI:
ayIUTOPHBIE TPAKTUYECKUE 3aaHNs;
PI'P.

[IIxkana u KpUTEpPUHU OLICHUBAHUS YPOBHS OCBOCHUS KOMIIETCHIUM, TprHoOpe-
TaeMbIX MIPHU BHITTOJTHEHUHU MPAKTUYECKUX 3aJaHUN U PacuCTHO-TparUecKoi paboThL:

— OIICHKA «3a4TE€HO» (MUHUMAJIbHBIA YPOBEHb OCBOCHUS KOMIIETCHIIUI) BbI-
CTaBJICTCS CTYJICHTY, €CIIM OH B IOJIHOM 00Bb&Me BhInoyHII PI'P u npakTtnueckue
3JTaHMs ¥ TT0Ka3ajl YJIOBJICTBOPUTEIBHYIO MOCEIIAeMOCTh YUeOHBIX 3aHITHIA.

— OLICHKA «HE 3a4T€HO0» (MUHUMAJIbHBIM YPOBEHb OCBOCHHUS KOMIIETEHIIMI HE
JIOCTUTHYT) BBICTABJISIETCS CTYJICHTY, €Ci OH He BbinoyiHwI PI'P wnu npaktuueckue
3aJ]aHusl, OKA3aJl HEYI0BJIETBOPUTEIBHOE BIAICHUE HABBIKAMU IIPUMEHEHUS MOJTY-
YEHHBIX 3HAHUI U YMEHUH MPHU PEIIeHUU TPOoPECCUOHANIBHBIX 33/1au B paMKaxX YCBO-
€HHOT'0 Y4eOHOro MaTepuasa, He rmocenian OOJbITHHCTBO ayIUTOPHBIX 3aHSATUN

[Ipu nostydyeHNM OLEHKU «HE3a4€T» CTYJICHT HE JOMYCKAETCS K MPOMEXKYTOU-
HOM aTTeCTaIluu.

KoHTpoJsibHO-3MepHTe/IbHbIE MATEPUAJIBI TEKYIIEr0 KOHTPOJIA yCIIeBAEMOCTH

Ilpakmuueckue 3a0anus.

Paspgen 1. Moaenu 1 MeTOABI OMHOMEPHON ONITHUMH3AIIUH
3agauva 1. (ITouck MUHUMYMa UCKaTh, UCTIOJIB3YSI METObI 30JI0TOTO CEUEHUSI,
TUXOTOMUH, KBaIPATUIHON aIlIIPOKCUMAIIAHN )
Bapuanmur 1-7. Haliti Touky Muaumyma GyHkuus f (x) = (Ax’ + Bx? +C x + D)?.
3ajaHa HaYaIbHas TOYKa Xp = 2 W JuinHa mara Ax = 0,5. Hailtu rpaHuiibpl Ha4aabHOTO
MHTEpBajIa HEOMPEACIEHHOCTH 3BPUCTUUECKUM cIOcoO0M. (Taodu. 1).

Tabnuua 1

Ne BapuanTa A B C D

1-2 10 3 1 5
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34 20 4 2 10
5-6 15 2 3 ~5
7 5 5 4 4

Bapuanmer 8-13. Haiitu muaumym Gyukuuu f (x) = Dsin(Ax? + C) na unrepsane
[-1; 2] ¢ TounocThIO Ax = 0,2. [Tapametpst 4, B, C, D nipuBeneHs! B Ta0I. 2

Tabsuua 2
Ne papuanTa A B C D
8-9 1 1 2 1
10-11 1 2 0 2
12-13 2 3 3 3

3anava 2. 3roToBIEHHE ITOXKAPHOTO BEApPA.

[ToxapHo€e BEApO M3roTABIMBAIOT IO CIEAYIOMIEN TEXHOJOTUM. 13 Kpyrioi
YKECTSHKH paguycoM R = | M BBIPE3aIOT CEKTOP, 3aTEM HOJYYEHHYIO BBIKPOMKY CBO-
pPaYMBarOT B KOHYC, U IO JIMHUM KOHTAKTa 3ar0TOBKA cBapuBaetcs. Haiitu yron a
BBIPE3KH, IPU KOTOPOM 00BbEM Besipa OyAeT MaKCUMaJIbHBIM. PermuTh nmpumep uuc-
JIEHHO, aHAJIMTUYECKU U TpaUUYECKU.

-~ r T.a
\EL ____O____-------'_; &
\ /

\ /

\ /

Cxema U3roToBIeHUS MOKAPHOTO Beapa

Paznien 2. Metoibl MHOTOMEPHOW ONTUMM3ALNU
3anava 1. PemuTh mocTaBiaeHHYIO 337]a4y aHATUTHYECKUM METOJIOM U YHCIICH-
HBIMHU MeToJIaMu (TpaaueHTHeIM, HetoToHa, Hennepa-Muna).
BapuanTsl 3amanuit
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- ) .
l. F(x)=-%;-2X*+X;" — min

Xl.Xg:jO

- 2 2 . .
2. F(xX)= Xy +X5" -8%1-10%, — min
3X1+2X2+ X3:6
X1+2Xgi 4

Xi. X, X320

- A 7T . 2
3. F(x)= 2%4-3%7 - X;” -3X,” — max
33X+t X3t X=106
-X113X X3t X— 4

X1. X0, X3 . X420

- 7 7
4. F(x)= 2%1% - X -Xo~ — max
2X1-X> = 6

X1+2X3 < 10

Xi. Xp =0

5. F(xX)= x;” +Xp” +X3° -2X;+X> — min
2%+ 3x3 < 12
2XHt X3 =6

X1. X2. X3 20

- 2 2
6. F(xX)= Xy -Xp” +X3” -2X;X3 — max
Xi+tXo= 8
Mot X3 =4

X1. X2, X3 =0

7. F(x)= (% +X + 313)3 — min
O=x;= 2
0<x, <4
0=x3=6

- 2 2
8. F(X)= X1 =Xy -X3~ +2X; — max
X1+2X3 -X3= 6

X1, X2, X3 =0

9.F(x)=(x1-4)+2(x>-1)*> — min

-X1+X2£ 2

10.E(x)=(x,+2)+(x-6)° — min
-X1+X2£ 1
X1+2X31:: 8

XI.XZEO

. 2 .
11. F(x)= %1 -4%;+2X; — min
X1+4X3£: 4
X1+xXo= 2,

X1.X2=0

12. F(x)=(x1+2)"+(x,-6)> — min
=X tX0< 1
X1+2X31:: 8.

X1.X2=0

- . 2 2 -
13. F(x)= X+, +4%+4%, — min
X1+3Xgi: 6

Xy TXoz -1

X1=0

3 ] X
14. F(X)=x;+X,~ — min
23&1"‘3{322
2X1+X3i:8

X1 tX=6. X=0




18

3amaua 2. Pemmts 3amaqy f(x) = (x12 +x2 — 11) + (x; + x22 — 7)> — min.
MeTOoIaMU JIe(OPMHUPYyEMOT0 MHOTOTPaHHHKA, TIOKOPJAWHATHOTO CITyCKa, CIIy9aiiHOTO
MIOKCKa, TPATUCHTHBIM MeTOJI0M. [ToJTydeHHbIC pelIeH!sT CPABHUTD C TOYHBIM peIlie-
HUCM.

Omeem: Tounoe pemenre x* = (3; 2)7, fuin=0 .

Paznen 3. MHOrokpuTepuanbHas ONTUMU3ALNS

3apada. [IpoekTupoBaHue MOJIOro Baja.

[IpoekTrpyeTcs MoJblil Bajl U3 MPOYHOTO METAJUIMYECKOTO CIIaBa JJisl epe-
Ja4¥ KPYTAIEro MoOMeHTa. [10 KOHCTPYKTUBHBIM COOOPaKEHHUSIM MaKCUMAJIBHOE
3HAYEHHUE paanyca r He 10JKHO npeBbimath R = 0,11 M. CornmacHo TexHOIOrH4e-
CKUM TpeOOBaHMIM, TOJIIMHA CTEHKH Baja ¢t 10JbkHA ObITh HE MeHee 0,002 m. [{nuHa
Basia coctapisieT L = 0,55 M, MakcuManbHbIi KpyTamuii MoMeHT 7 = 55 H-m. Mare-
pHal CIjIaBa UMEET CIIeAYIONINE CBOMCTBA: IIIOTHOCTD p = 437 Kr/M>; MOLyIIb yIIpy-
rocti E = 12,1-10° MIla, npenen npounoctu Ha casur S = 0,014 -10° MIla, xod¢-
¢unuent I[lyaccona p = 0,3. TpeOyercs BEIOpaTh TaKUe 3HAYEHUS JJIs pajuyca Io-
NEPEYHOr0 CEYEHMsI BaJla I' U TOJIIIMHBI €T0 CTEHKHU f, KOTOpbIE 00eCIeYnBaOT HEOO-
XOJUMYIO MPOYHOCTh ITPU HAUMEHBIIIEM BeCE€ U HauOOJbIIEH )KECTKOCTH.

Pasnen 4. JIunelinoe nporpaMMHUPOBaHUE
3agayva 1. (3agady pemuTh rpaduyecKUM METO0M U METOAOM CIIy4aiHOTO
TIOMCKA)

f(x) =9x; + x2 — x3 — min;
261+ x <8 ,x1+2x, >4,
X1+t x,+x3=5,
x22>0,x3>0,x] — npousBonbHAs IEpEMEHHAS.
3anava 2. 3agada 00 UCMOJIB30BAHUH PECYPCOB MTPU U3TOTOBICHUH U3IETUI
JIns nzroroBnenus 1Byx BunoB npoaykunu [11 u [12 ncnone3yror yeTsipe BU-
na pecypcos P1, P2, P3, P4. 3anackl pecypcoB 1 YUCJIO €IMHUI] PECYPCOB, 3aTPAYECH-
HBIX Ha U3TOTOBJIEHUE OJHOIO BUJA MPOAYKIINHU, IPUBEICHO B TaOJIHUIIE.

Bun 3amac Uucno equHuL] pecypcoB, 3aTPaYeHHbBIX Ha U3TOTOBJIEHUE OJ1-
pecypca pecypca HOMW eIMHUITHI MPOAYKIIUHI
I11 112
P1 18,0 0,5 3,0
P2 16,0 2,0 1,0
P3 25,0 0 4,0
P4 21,0 3,0 0

[TpuObLIB, MOMyYeHHAs OT peain3aluu oiHoro npoAaykra I11 paBHa 2, ot

I12 — 3 ycnoBHo# equnuiibl. He06X01MMO COCTaBUTh TaKOM TIJIaH TMTPOU3BO/I-
CTBa MPOAYKIIUU, IPU KOTOPOM NIPUOBLIL OT peasin3aliuu Oblia MakcumaabHou. [1pu
PEILIEHUH UCTI0JIB30BATh CUMILIEKC-METO.

3aoanusa PI'P «llouck onmumanbHbiX peuteHuin)
3agaya 1. CipoeKTHPOBATH éMKOCTH U3 JIMCTOBOT0 MAaTepHaJia
Bapuanm 1. CipoekTUpOBaTh HWIMHAPUYECKYIO EMKOCTh 0€3 KPBIIIKU 00bE-
MOM 2 KyO M. TaKkuM 00pa3oM, YTOObI Ha €r0 U3rOTOBJIEHUE ObLIO U3PACXOI0BAHO
MUHHAMAJIBHOE KOJIMYECTBO JIMCTOBOIO MaTepHUaia.
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Bapuanm 2. CripoekTupoBaTh NPSIMOYTOJIBHYI0 EMKOCTb 0€3 KPBIIIKU 00BE-
MoM 1,5 ky0. M. TakuM 00pa3oM, YTOOBI Ha €r0 U3TOTOBJIEHUE ObLIO U3PACX0I0BAHO
MUHHAMAJIBHOE KOJIMYECTBO JIMCTOBOIO MaTepHUaia.

Bapuanm3. CipoekTupoBaTh IPU3MATHIECKYIO EMKOCTH 0€3 KPBITITKUA 00bE-
MoM 1,0 ky0. M., JHO KOTOpOTo nMeeT (HOpMy PaBHOCTOPOHHETO TPEYTOJbHUKA TaK,
YTOOBI Ha €r0 U3rOTOBJIEHUE OBLIO U3PACX0I0BAHO MUHUMAJILHOE KOJIMYECTBO JIN-
CTOBOT'O MaTepHaa.

Bapuanm4. CipoekTupoBaTh NMPU3MATHYECKYI0 EMKOCTh 0€3 KPBIIITKA 00hE-
MOM 2,5 Ky0. M., JHO KOTOPOTro UMeeT (popMy NMPSMOYTOIBHOTO TPEYTOIbHUKA C yT-
namu 30, 60 u 90 rpaaycoB Tak, 4TOOBI HA €r0 U3TOTOBJICHHE OBLIIO U3PACX0I0BAHO
MHUHHUMAaJIbHOE KOJMYECTBO JUCTOBOTO MAaTEpHAIIA.

Bapuanm 5. CripoeKTupoBaTh IIMIMHIPUIECKYIO0 EMKOCTD C KPBIIIKON 00bE-
MoM 1,5 Ky0. M. Tak, YTOOBI Ha €r0 U3rOTOBJICHUE ObLIO U3PACXOI0BAHO MUHUMAb-
HOE KOJINYECTBO JINCTOBOI'O MaTrepuaia U BbICOTa EMKOCTH Obu1a Oosiblie 1 M.

Bapuanm 6. CipoekTupoBaTh MPSMOYTOJBbHYIO EMKOCTh C KPBIIIKOW 00BEMOM
1,0 ky0. M. TakuM 00pa3om, UTOOBI Ha €r0 U3TOTOBJIEHUE ObLIO U3PACXOOBAHO MU-
HUMAaJIbHOE KOJIMYECTBO JINCTOBOI'O MaTepuaa, a BbicoTa Obuta MeHblie 0,5 M.

Bapuanm?7. CipoekTupoBaTh NPU3MATUUYECKYI0 EMKOCTh C KPBIIIKOH 00bEMOM
1,5 xy0. M., AHO KOTOPOTO UMEET (POPMY PAaBHOCTOPOHHETO TPEYTOJIBHHUKA, & BBICOTA
noJKHA ObITh MeHbIe 0,8 M Tak, YTOOBI Ha €r0 U3TOTOBJIEHNE OBLIO U3PACXOJOBAHO
MHUHHUMAaJIbHOE KOJUYECTBO JIUCTOBOTO MAaTEpHAJIa.

Bapuanm 8. CripoekTupoBaTh NPSIMOYTOJIBHYIO0 EMKOCTD C KPBIIIKON 00BEMOM
1,5 xy6. M. TakuM 00pa3om, 4TOOBI Ha €r0 U3rOTOBJIEHUE OBLJIO U3PACXOI0BAHO MU-
HHUMAJIbHOE KOJIMYECTBO JINCTOBOrO Marepuaia. OCHOBAaHMEM EMKOCTH SIBIIIETCS
MPSIMOYTOJIBHUK, Y KOTOPOI'O CTOPOHBI OTHOCATCS Kak 2:3.

Bapuanm 9. Umeetcsa mpsMOYToJibHOM (hOPMBI JTUCTOBOM MaTepuai co CTOPO-
Hamu | u 2 meTpa. CIpoeKTHpOBaTh HUIMHAPUYECKYIO EMKOCTh TaK, YTOOBI €€ 00b-
€M ObLT MakcUMalibHbIN. CrtocOO M3rOTOBIIEHUSI EMKOCTH: U3 OJIHOM YaCTH BBIPE3AET-
Csl KpYTJI0€ JTHO, a U3 IPYroil 4acTU M3rOTaBIMBAETCS CTEHKA.

Bapuanm 10. Imeerca Kpyriaslid IMCTOBOM MaTtepuan paguycom 1 M. Cripoek-
TUPOBATH MPSIMOYTOJIbHYIO EMKOCTh TaK, UTOOBI €€ 00BEM ObLT MaKCUMaJIbHBIN U BbI-
cota MeHblie 0,4 M. Crtocod U3roTOBJICHUS: B IICHTPE KPyTa BhIpE3aeTCs KBaJIpaTHOE
JTHO, OCTABIIASICS BHEITHSSI MPSIMOYTOJIbHASL YACTh CTAHOBUTCSI CTEHKOI.

3agauva 2. Packpoii iucroBoro marepuasna. Ilo:xapubie Béapa.

N3 xpyriioit 3aroToBKM paanyca R BBIpE3aeTCs CEKTOP C YIJIOM 0., U3 KOTOPOTo
CBOpaYMBaeTCs MOKApHOE BeIPO (KOHYC C painycoM OcHOBaHus 7). U3 octaBiieics
YaCTH KPOUTCS €111e HECKOIBKO BEJEP TaK, YTOOBI HE OBIJIO OTXOI0B METAILIA.

1. Haiitu yron cextopa, mpy KOTOPOM 00bEM OJHOTO BeApa MaKCUMAJIEH.

2. HaliTu yriibl CEKTOPOB, HA KOTOPBIE pa3pe3aeTcsi 3aroTOBKA MPU PACKpoe
JIBYX BeJEp TaK, YTOOBI CYMMAapHBIN 00beM ObLIT MaKCUMAJICH.

3. Pemnts 3aauy st Tpex BeAEP.

4. PemuTh 3aa4y JUIsl YETHIPEX BEIEP.
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Ne BapuaHTa MeToa penienusi Ne BapuaHTa MeToa pemenus
1 AHaIUTHYECKUN 6 MeToj cpeiHEl TOUKHU
2 3010TOTO CCUCHUS 7 Meton HeroTona
3 Jluxortomuu 8 Mertoj nnepebopa
4 Crny4JaiiHpIM OMCK 9 Jnxoromuu
5 MeTton xopa 10 30J10TOr0 CeYeHUA

3agaua 3. [IpoexkTupoBaHue MOJIOr0 BaJjia ¢ ONTHMAJIbHBIMH XapPAKTePHCTHKAMHE
IIpoexTupyercs Monibli Ball U3 IPOYHOI0 METAJUIMYECKOrO CILIAaBa JUIs Iepe-
a4y KpyTAIEro MoMeHTa. 110 KOHCTpyKTUBHBIM COOOpaKEHUSIM MaKCUMAJIbHOE

3HAYCHHUE pajJnyca r He JOJDKHO MpeBhImaTh R. COrIacHO TEXHOJIOTHYECKUM TpeOo-
BaHMSIM, TOJIIIMHA CTCHKH Balia ¢ JokHa ObITh HE MeHee 0,002 M. JIimHa Bama co-
CTaBJIACT L, MAKCUMAJIbHBIN KPYTAIIMKA MOMEHT 1. Marepuai criaBa UMEET CIey-
IOLIKE CBOMCTBA: IIIOTHOCTD p = 437 Kr/M>; Moy ynpyroctu £ = 12,1-10° MIla,
npeznen npoYHocTy Ha casur S = 0,014 -10° Mlla, xosddumuent Ilyaccona u = 0,3.
TpebOyeTtcs BEIOpATh TaKWe 3HAYEHUS JIJIs1 pajuyca MONEpeYHOro CEUeHMs Bajia » U
TOJIIIUHBI €70 CTEHKH f, KOTOPbIE 00ECIIEYNBAIOT HEOOXOIUMYIO TPOUYHOCTD MPHU
HAaMMEHbIIIEM Bece U HauOOJIbIIEH HKECTKOCTH. MeToI peliieHrst BhIOpaTh CAMOCTOSTEITBHO.

[TapameTpsi BapuanTtsl
1 2 3 4 5 6 7 8 9 10
T, Hm 60 70 50 45 70 80 90 100 80 90
R, m 0,1 0,1 0,1 0,09 | 0,15 0,2 0,15 0,2 0,15 0,2
L,m 0,5 0,6 0,7 0,5 0,6 0,5 0,5 0,7 0,6 0,8

3agaua 4. KpuBommmuo-no3yHHbIH MeXaHU3M

Haiitu ontrmanbHOE OTHOIICHHE IJIMHBI IIATyHA K JIJIMHE KPUBOIIIUIIA [EH-
TPaJIbLHOTO KPUBOIIUITHO-TIOJI3YHHOTO ME€XaHHW3Ma, 00eCIeUMBaIOIINE MUHUMYM yTJa
JIaBJICHHS Ha TOJI3yH, MUHUMYM ra0apuTOB MEXaHW3Ma, MUHUMAIBLHOTO 3HAUCHUS
YCKOpEHHUsI MOJI3yHa, €CJIM JIJTMHA [aTyHa JOJKHA ObITh OOJIBINE IJTMHBI KPUBOIIIUIA
ooJiee yeM B 1, 2 paza u menee ueM B 10 pa3. HeoOxoauMbIMu JaHHBIMU 3a/1aThCHI.

Ne BapuaHnTa MeTon penenusi Ne BapuaHTa MeToa penenus
1 Meton xopa 6 Meton HerotoHa
2 JlnxoToMun 7 Mertoa cpeaHel TOUKHU
3 30JI0TOr0 CEeUEeHU 8 30JI0TOr0 CEUEeHU
4 Jnxoromuu 9 Crny4daifHbIN TTOUCK
5 AHanuTHYeCKUH 10 Merton niepedopa

3angauva 5. TpancnopTHas 3aga4a

Nmerores Tpu MyHKTa-NOCTaBIIMKA OMHOPOAHOTO rpy3a Al , A2 , A3 u naTh
nyHktoB B1, B2, B3, B4, B5 notpebnenus storo rpy3a. Ha mynkrax Al, A2, A3
HaxXOJUTCS TPy3 COOTBETCTBEHHO B KOJIMYECTBE a1, a2, a3 TOHH. B nmyHkTsl B1,B2, B3,
B4, B5 tpeOyeTcst 10CTaBUTh COOTBETCTBEHHO by, by, bs, by, bs ToHH rpy3a. CTou-
MOCTb TIEPEBO3KU OJHOW €IMHUIILI TPy3a OT MOCTABIIMKOB K MOTPEOUTEIISIM ITPUBE-
JIEHO B clieaytoiei tTadauie. Haiitu Takot miaH 3akpernieHus moTpeouTeneH 3a mo-
CTaBIIMKAMHU, YTOOBI 3aTPAThI IO TIEPEBO3KAM BCEX TPY30B ObLIIM MUHUMAaJIbHBIMHU.
[Ipu pemennu 3a1a4u KCMOAB30BATh METO]] MOTEHIIMAIOB U CUMILJICKC-METO/I.
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IIyHKTEI IOCTABKH [IyHKTEI TOTpeOIeHHA
B, B, B, B,
4 ‘i n K €14
A, Ca1 €1 €33 €14
A, €31 = €33 €14

BapuanTtsl 3aannit
BapuaHT Ne 1

a, = 200, b, =125,
- 5 8 7

a, =450, b; =325
- _ . C=<4 2 2
a; = 250, g =250 D

b, =100, bs =100:
BapuanTt Nt 2

a, =70, b, =70,
1 ’ 3 5 8




a, =110,

(1 =50,
(45 =80,
b]. =4{}.

a, =100,

iy = G0,
iy = 90,
b, = 30,

a, =120,

iy, = 30.

a, =100,

b]. = 3"[].

a, =130,
ﬂz = Q{}

a; =140,

b, =110.

a, = 200,
a, =450,

=
aa

I
| ]
Lh
=

b, =100.
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b, =30.
b; =70
, =50,
bs =50:
b, =70
by =20
b, =60,
bs =70:
b, = 40,
b, = 30,
b, = 60,
by =50:
b, =90
b; = 80,
b, =20
bs =30
b, =50
b; =30
b, =80
bs =90:
b, =125
b, =325
b, =250

BapHaHT Ne 3

-

5 2 3
C=<3 4 7
6 5 3
BapHaHT Ne 4
7 3 8
cC=<2 5 7
4 6 3
BapHaHT Ne 5
2 6 9
C=<T7 5
7 3 5
BapuaHT Nt 6
]'2 g8 4
C=<3 2 =
l_ﬁ 5 8

BapuaHT Ne 7

2 3 6
C=+<10 8 1
5 6 7
BapHaHT Ne 8
1 4 8
C=<51 3
8 2 3

| ]

[

| ]

| S

in Oh

L]

[ ]

iy O\..

D

[ ]
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BapuaHT N2 9

ﬂ'lzﬁ{}. b, =40, -
B 2 7 3 6 2
ﬂ'}=.TD. bszl.
B C=<9 4 5 7 3
a; =50, , =60
5 7 6 2 4
blzll::}. -t|=:-. -
BapHaHT Ne 10
ay = 20. b, =35 ) ]
2 0 8 2 5 4
ﬂ'}:g{}. b3:4ﬂ. |
B C=<7 2 7 8 3
a; =40, b, = 20.
5 9 6 6 3
b, =25. b, =30 :

3

11.4. OueHo4HbIe cpeacTBa AJIs NPOMEKYTOYHOM aTTeCTAllUN

[IpomexyTouHas aTTecTanns NPOBOANUTCS B BUJE 3a4ETA.

CoruacHo [1oy10KeHUIO O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOU-
HOM aTTECTALUU CTYJICHTOB YCIEBAEMOCTh O0YUalOIIMXCsl OMPENEseTCS Ha 3aUéTe
OLIEHKAMHU «3a4€T» U «He3a4€T». Y pOBEHb 3HaHUM, YMEHUI 1 HaBBIKOB 00yuarolie-
rocsi IIpY YCTHOM OTBETE BO BpeMs 3a4€Ta ONPEIEIIACTCS C UCIIOJIb30BAHUEM CIIEY-
IOLLIEH LIKAJBI I10 CIAEAYIOLIUM KPUTEPUIM:

Onenka «3aumeno» (MUHUMAaJIbHBIA YPOBEHb OCBOEHUSI KOMIIETEHIIUN) CTa-
BUTCS, €CJIM IIPOAEMOHCTPUPOBAHO 3HAHUE B LIEJIOM Y4€OHOr0 MaTepHasa o OCHOB-
HOMY U JOTIOJTHUTEJIBbHBIM BOIIPOCAM, IONYIIEHHbIE OIMOKHA ObUIN UCIIPABIIEHBI MO~
CJI€ HECKOJIBKUX HABOAAIIMX BOIIPOCOB; IPOJEMOHCTPUPOBAHbI YMEHHS U HABBIKU
MIPAKTUYECKOTO MPUMEHEHUS ATUX 3HAHUM JJIsI pELICHHS 33/1a4 ONTUMHU3ALUN.

OueHka «He 3aumeno» (MUHUMAJIbHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIINI HE
JOCTUTHYT) CTaBUTCS, €CJIM HE PACKPBITO OCHOBHOE COJIEp’KaHNE yUeOHOIro MaTepua-
Ja; 0OHapy>KEHO HE3HAHHWE UM HETIOHUMaHue 00JIbLIeH WM HauboJiee BaKHOW Ya-
CTH y4eOHOr0 MaTepHasa; AOMyIIeHbl OIUOKU B ONPEIeNIEHUN OHATUHM, PU UC-
II0JIb30BAHUY TEPMUHOJIOTUH, KOTOPBIE HE UCIIPABIICHBI IIOCJIE HECKOJIBKUX HABOS-
IIMX BOMPOCOB; HE CHOPMHUPOBAHBI KOMIIETEHIIUU, YMEHUS 1 HaBBIKU.

KoHTpo/1bHO-U3MepuTeIbHbIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTAllUM.

Bonpocwt k 3auémy

1. IlocranoBka 3agauu ontumuzauuu. Kpurepun ontumuzanuu. Knaccuduxanus
KpUTEpUEB onTuMu3anuu. Kpurteprun ocraHoBa UTEPAIMOHHBIX METOJIOB.

2. Buapl onTUMHU3AIMOHHBIX 3a/1a4.

3. OcHOBHBIE KJIACCHI 33/1a4 ONTUMU3AINU U METO/bI UX PEUICHUS.

4. AHanuTHYECKHIl METOJ OTIPEIEIICHHS ONTUMYMa B 3a/1a4ax 0e3yCcIOBHOM O/1-
HOMEPHOU ONTUMU3ALINY.

5. YUwucneHHble METOABI ONPEEIICHUS ONTUMyMa. MeToa AMXOTOMUHU, METOJ 30-
JIOTOTO CEUYECHUS.
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6. YucneHHble METOBI ONpeeeHus ontuMyma. Meron napaboi.

7. MeTopl, UCTIONB3YIONINE HH(POPMALIUIO O TPOU3BOAHBIX LIE€JIEBON (DYHKIIUH.
['papueHTHBIE METOBI.

8. MeTozpl, HCHIOIB3YIONIME HH(DOPMALIUIO O TPOU3BOAHBIX LIEJIEBON (DYHKIIUU.
Meron cpennent Touku. Meroa xopa. Meron Herorona.

9. AHaTUMTHYECKHUI METOJ ONPEACIIEHN ONTUMYyMa B 3aJja4ax 0€3yCI0BHOW MHO-
TOMEPHOW ONTUMHU3ALNU. MeTOo1 MOKOPAUHATHOTO CITYCKa.

10.Cummiekc-MeTo1 HOUCKa ONTUMyMa MHOTOMEPHOM LieJeBON (pyHKLIUU.

11.Meron ITayamna, meton Hennepa-Muna.

12.Meton Herotona, meron Xyka-/[»uBca

13.Metozs! peieHns MHOTOKPUTEPHUAIIBHBIX 3a/1a4 ONTUMU3aLN

14.Y cnoBHbI 3KCTpeMyM (PYHKIIMKM MHOTUX IIEPEMEHHBIX. Y CJIOBHBII 3KCTpPEMYM
IIPY OIPAHUYECHUAX TUIIA PABEHCTB.

15.. 'eomeTpuyecknili METO pEIICHUS 3a1a4 JIMHENHOTO MMPOTPaMMHUPOBAHUSL.

16.CuMIuiekc-MeTO PEMIEHUS 3a1a9 JMHEWHOTO IPOrpaMMHUPOBaHHS.

17.Knaccrueckue 3a1a4n JIMHEWHOTO IPOrpaMMHUpOBaHus. J|BoMCTBEHHAS 3aa4a
JMHENHOr0 NPOrpaMMHUPOBAHUSA U €€ TPUMEHEHHE.

18. Pemenue TpaHCIIOPTHOM 3a/1a4M METOAOM JIMHEHHOTO NMMPOTPaMMUPOBAHUS.

19.MeTonsl ciryd4aiiHOTO OMCKa

20.KoMOMHMPOBAHHBIN TOUCK.
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AHHOTAIIUA
padoyeil NporpaMMbl JUCHUILTHHBI

«Henunennoe nmporpaMMupOBaHUE

Kon n HazBanue nanpasnenns noarotoBku: 15.03.03 «IIpuknagnas MeXaHUKay.
[Iporpamma akagemudeckoro 6akaigaBpuara.
[Tpoduns: «HanéxHocTh 1 6€30MaCHOCTh MAIIUH.
KBanudukanus BeillycKHUKa: OakaiaBp
®dopma 00ydeHus: OuHas

1. lenb qucuumiuHel: (OpMUPOBAHUE 3HAHUI, YMEHUI U HaBBIKOB ISl TIOMCKA OII-
TUMAaJIbHBIX PELIEHUN NPU CO3AAHUU OTAEIbHBIX BUJOB MPOAYKLUHU C YUETOM IPETb-
ABJIIEMBIX TPEOOBaHUM.

2. Mecto mucuuminunel B cTpykrype OIIOIL:
JlucuuninHa OTHOCUTCA K JTUCLUMIUIMHAM 1O BeIOOpY Oioka bl u sBnserca aucum-
IJTMHOM IO BBIOODY.

3.TpebGoBanus K pe3yabTaTaM OCBOCHUS JUCIUTLUIAHBIL:

N3yuyenne AUCHUILUIMHBI HaNpaBJIeHO Ha (GOPMHUPOBAHHUE U PA3BUTHE KOMIIETCHIIUN
(xompl, B cootBercTBUM ¢ I'OC BO): T1K-13, I1K-23.

4. O0mast TpPyJJ0EMKOCTh TUCIMIUIMHBL: 2 3a4€THBIX eIUHUIIBI (72 4acoB).

5. OCHOBHBIE pa3/ielibl JUCIUIIINHBI:
1. Mopaenu u MeToAbl OTHOMEPHON ONTUMU3AINY;
2. Metoabl 6€3yClIOBHOM MHOTOMEPHOM ONTUMU3AIUY;
3. YcnoBHBINM 3KCTpeMyM (DYHKIIMM MHOTHX ITE€PEMEHHBIX;
4. JIunelHOE MPOTPaMMHUPOBAHUE.

6. ABtop: ToncromeeB Auapeit KOHCTaHTUHOBHWY, K.T.H., TOLIEHT

7. Pabouast mporpaMMa JUCHUILUIMHBI PACCMOTPEHA Ha 3acelaHnu Kaeapbl
«eramm mammna» ot « 30 » 08 2018 r., npotokon Ne 8 u yTBep:KIeHa MEPBBIM IIPO-
pekTopoM 1o yuebHoi pabore «31» 08 2018 r.
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JIMCT perucrpanuu U3MeHEeHU

[Topsnko- Paznen, Bun uzmenenus [lara BHECe- ®.1.0., Howmep u
BbIA HOMED IIYHKT (3aMEHUTDh, aHHYJIM- | HHS U3MEHE- | MOJIUCH JuIa, | Aara IpoTo-
U3MEHEHUS poBarth, HUS BHECIIEro m3- | KOMaHaydHoO-

100aBUTB) MEHEHHE METO/I. COBETA
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