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IpenucioBue.

IIporpamma pa3paborana Ha OCHOBE Tp €00BaHUM (eiep aIbHOrO TOCy Aap CTBEH-
HOTO 00pa30BaTEIbHOI0 CTAHAApTa BHICIIEI0 00Pa30BaHMS IO HATIP aBJICHUIO TTOATO-
ToBKH 15.03.03 «IIpukinagHas mexanukay (yp OBeHb OaKajaBpuaTa), yTBep KAEHHOTO
npuka3zom Ne 220 MunucrepcrBa oOpa3zoBanus 1 Hayku PO ot 12 mapTa 2015 1. B
COOTBETCTBUH ¢ pabOUnMM y4eOHBIM TUIAHOM TIO TIP OTpaMMe aKaJeMHUIecKoro 0aka-
naBpuata o npoduito « Hanéxuocts 1 6e3omnacHocTs Mamuny. JucuuminHa «Me-
TOABl TIOMCKAa ONTUMAJIbHBIX PpEHICHWI» OPHEHTUpPOBaHA HAa  HAy4HO-
UCCIeI0BATENbCKHIA U MearOTHYECKH BUIbI TP 0(heCCHOHATIBHON A TETbHOCTU KaK
OCHOBHBIE.

1. eanb ocBOeHUsI AMCHMIIJIMHBI.

[{enb OCBOEHUS TUCITUILUTUHBI — (OP MUPOBAHKE 3HAHHUK, YMEHHUHN M HABBIKOB TS
MOUCKA OTITUMAJIbHBIX P EIIEHUM TP U CO3JIaHUH OTAEIbHBIX BUAOB NP ONYKIIUH C yUE-
TOM TP €ABSABIISIEMBIX TPEOOBaAHMIA.

2. Mecro nucuumuiuHbl B ctpykrype OIIOII 6akanaBpuara.

JucuuninuHa no BbIOOpPY CTyAEHTOB «MeToibl MOKUCKa ONTUMAbHBIX P elie-
HUID» OTHOCHUTCS K JUCLUIUIMHAM 110 BBIOOpY O510Kka b1 mp orpamMmel aka1eMHUECKOTO
OakanaBpuara, 0a3upyeTcs Ha Ip eIIECTBY OLIUX TUCHUILINHAX : « BpIcias matema-
TukKa», « MTHPop MarmoHHbIe TEXHOIOTUNY, « OPHUCHBIE TAKETHI P OT'PaAMM», UCIOJIb-
3yercs JJIsl P OXOXKIASHUS P eIIUIIIOMHON MPAaKTUKA W JJIS 3a1UThI BBIITY CKHOM
KBAJIM(PUKAIIMOHHOM paOOTHI.

3. IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB 00y4YEeHHUS MO0 TUCHUILIUHE, COOT-
HECEHHBIX € IJIAHMPYEMBIMH pe3yJibTaTAaMU OCBOCHHUS 00pa30BaTeIbHOM MPO-
rpamMmbl.

JlucumiivHa HanpaBieHa Ha (pOp MUP OBAHUE CIEAYIOMIUX KOMIIETEHIIUMN.

Koabl koM-

neTeHnni Hanmenosanne Pe3y/IbTaThl 0CBOCHUS
1o KOMIIETeHINH

®rocC BO
1 2 3

ITpodeccnonanpabie kommnereHmu (I1K)

3HATh: IPUHIUIIBI IPOBEIECHUS YKOHOMU-
['0TOBHOCTb y4acTBOBAaTh B | yeckux  pacuyéroB g  TEXHHKO-
paboTax 10 TEXHHUKO- AKOHOMHYECKOT0 000CHOBaHMS BhIOOpa
5KOHOMUYECKAM 0OOCHOBAHH- KOHCTP YKIIUH IIP OCKTHP yEMBIX MaIIUuH
SIM TIP OCKTUPYEMBIX MAIIIUH U
TIK-13 KOHCTPYKHHﬁ, IO cOCTaBJjie- | YMETbh: COCTaBJIATH OTIACIBHBIC BUIbI
HHUIO OTAEIbHBIX BUIOB TeX- | TEXHUYECKON JJOKYMEHTAIMU Ha ITP OSKTHI,
HUYECKOU JTOKyMEHTAIluN Ha HUX 5JICMCHTBI U C60p OYHBIC CANHUIIBI
TP OCKTHI, UX JIEMEHTHI 1 COO-

D OUHBIE CIMHULbI BJIaA€Tb: HAaBLIKAMH IIP OBCACHUA TCX-

HHUKO-3KOHOMHMYCCKOTO aHalau3a Hu CO-
CTABJICHUS TEXHUYECKOU JOKYMCHTALIUH




Ha IMPOCKThI U UX 3JICMCHTLI

[1K-23

['0TOBHOCTBIO YyUacTBOBATh B
paboTax Mo NOUCKY ONTHU-
MaJIbHBIX PELIEHUN IPHU CO-
3JIaHUU OTJICTBbHBIX BHJIOB
P OIYKIIAN C YIETOM Tp €00-
BaHHUM TMHAMHUKHU U TP OYHO-
CTH, IOJITOBEYHOCTH, 0€3-
OTIACHOCTH JKU3HEEATEIb-
HOCTH, Ka4eCTBa, CTOMMOCTH,
CpOKOB HCIIOJTHEHUS U KOH-
KYP €HTOCIIOCOOHOCTH

- 3HATh: KiacCUpUKAIUIO 3a/1ay, Tep-
MUHOJIOTHIO, METO/bl YCIOBHOU U 0€3-
YCJIIOBHOW ONITUMU3ALINY;

- YMeTb: BBITIOJHATH MOUCK ONTUMAJb-
HBIX PEUNICHUW NMPU CO3JaHUU OTHENb-
HBIX BHUJIOB IIPOAYKIUU C YYETOM
P ebSBIISIEMBIX TP €00BaHUI;
-BJIaJIeTb: HABBIKAMHM IIOUCKA OINTHU-
MaJIbHBIX PEIIEHUN MTPU CO3JaHUU OT-
NEIbHBIX BUIOB NMPOIYKIHUH C YUYETOM
P €IBSABIISIEMBIX TP cOOBaHUM.

4. O0bemM IMCUMIVIMHBI U BUABI Y4e0OHO padoOThI.

O06mas TpyA0eMKOCTh JUCIHIIJIMHEI COCTABIISIET 2 3a4eTHBIX eAUHHUIBI (72 4acoB).

Bun yuebHoM paboTh Bcero gacos Cemectp
5
AyauTOpHBbIE 3aHATHSA (BCEr0) 34 34
B tom uucne: - -
Jlextmm (J1) 17 17
IIpaktuueckue 3anstus (I113) 17 17
CamocrositenbHasi padora (CPC) (0e3 yuera 38 38
MOJArOTOBKH K IK3aMEHY)
B Tom uucne: - -
Pacuérno-rpaduueckas pabota (PI'P) - -
IloaroToBka K 3aHATUAM 17 17
CaMoOnoaroToBka 12 12
3auem 9 9
OO1ast TpyA0E€MKOCTb: 72 4acoB; 72 72
2 3a4eTHbIE SAMHHUIIBI

5. CoaepxaHue TMCUUIJIAHBI.

5.1. Coaepxxanue pa3aejoB JUCHUILIAHBI.

Ne HaumenoBanue Conep:xkanue paszaena
n/m | pasgesia JUCHUIIAHDI (nmpakTHYeCKHe eTUHUIIbI)
1 2 3

Mopaenu 1 METObI
1 | omrHOMEpHOU ONTUMHU-

3allun

Hctopust cTaHOBJIEHUS U PA3BUTUS TEOPHUU ONTUMHU-
3anuu. [loctaHoBKa 3amauyn ontuMmsanmu. Kiiaccu-
dbukanus 3amad onTuMuU3auu. MUHUMYM (GyHKIIMH
OJHOM MepeMeHHON. YHUMOJalbHble QyHKUIMU. BhI-
nykiable pyHKun. Kpurepum octaHOBa UTEp aIllMOH-
HBIX MeTO10B. Kitaccuueckast MuHUMU3 Ay Py HKIIMA
onHOW mnepemeHHOW. OJHOMEpHAsS MHUHUMH3ALUA
¢byuxnwmii. [IpssmMbie MmeToibl: MeTO Iepebopa, 30J10-
TOr0 cedeHus, nuxotoMun. Cp aBHEHUE METOI0B. Me-
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TO nap ab6oi1. MeToabl, UCTIOTB3YIOIHE HH(POP MaIIO
0 MPOU3BOJHBIX IIeNIeBOM (pyHKIMH. MeTon cpennei
touku. Meron xopa. Meron Herotona. Meroibl Mu-
HUMM3AIIMT MHOTOMOJIQJIbHBIX (DYHKITHH.

Meroabl 6€3yCIIOBHON
MHOTOMEPHOM OIITH-
MU3aln

Brinyknbeie kBaapatuunbie ¢pyHkimu. OO1ye np uH-
UMbl MHOTOMEPHOW MUHHUMHU3AIWMU. MeToj rpaau-
€HTHOTO CITyCKa. MeToJ HaHWCKOPEHUIIEro CIycKa.
Meron comnp sizkeHHBIX HarpasiieHud. Meroa Heroro-
Ha. MeTo1 IUKIIMYECKOT0 MMOKOOP JUHATHOTO CITyCKa.
Meron Xyxka-/>xxuBca. Meron Henpepa-Muna. Merog
ITayssia. MeToabl ClIy4aiHOTO MTOKCKA.

3

Y CIIOBHBIN 3KCTpEMYM
(YHKIIMM MHOTHX TIe-
P EMEHHBIX

HeoOxouMbie U JJOCTATOYHBIE YCIOBUS YCIOBHOTO
DKCTpEMyMa. YCIOBHBIM IKCTPEMYM MPH OTpaHUYE-
HUSIX TWUMNA PAaBEHCTB. YCIOBHBIA JKCTPEMYM IIpU
OrpaHUYEHUSX TUIA HEpaBEHCTB. OnTuMu3amnus Ju-
HAMUYECKUX Ka4yeCTB MOJBUKHOIO cOCTaBa. AHAIuU3
MOJXOJI0B K P CLICHUIO 33Ja41 Map aMeTp HUECKOH OTI-
tumu3zanmu. [loctaHoBKa 3aja4 UcciIeqOBaHUNA. AJl-
FOP UTMBI, MATEMATUYECKHE MOJEIU U UX TP OTPaMM-
Has peanu3anusi. MHOTOKpuUTEp HajabHasi ONTUMH3A-
IUs: METOJ| aHaju3a uepapxui. Kpurepun oueHku
JTUHAMMKA SKUTIAXKEN U METOJIMKA UCCIEA0BaHUM

JIunennoe nporpam-
MHp OBAHUE

Knaccuueckue 3a1auu JTUHEWHOTO TP OTp aMMUP OBa-
HUs. 3aJlaya TEXHUYECKOT0 KOHTP 0J14. 3ajada 00 uc-
MOJIb30BaHUA ChIpbs. TpaHCHOpTHAS 3a1ay4a.
['eomeTpnueckuii METOA p CIIEHUS 3a]1a4 JJUHEHHOTO
nporpammupoBanus. Mpaes u anrebpa CHUMILIEKC-
METOJIA.

5.2. Pa3geybl TUCHUILUIMHBI M MEXKAMCUMIIJIMHAPHBbIE CBSA3HU C 00ecrne4uBa-
eMbIMH (MOCJIeAYIMMHU) IUCHATIMHAMU.

Ne pa3zesioB JaHHOM TUCHMILIN-
HbI, HeO0OXOAMMBIX JIJIS U3YYeHHsI

Ne HaumeHnoBaHnue o0ecneunBae-
o0ecrieynBaeMbIX (IOCJIETY FOLIHUX)
n/n MBIX(IIOC/IeYIOIINX) TUCHUILINH
AMCHUILINH
1 2 3 4
1 «[IpeIuIuIoMHast TP aKTHKa v v v v
5 «3amura BBIITYCKHOH KBaJIU(UKAIUOH- v v v v
HOM pabOThI»
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5.3. Pa3aenabl AMCHUIIMHBI U BUJBI 3aHATHH (B Yyacax).

n/n

HaumMmeHnoBaHnue
pas3aeia TUCHUNIUHBI

JI

113

CPC | Bcero
4acoB

Mopaenu u METOZIBI OJTHOMEPHOW ONTUMH3 AN

@)

4

16 26

N | —

Merto b1 6€3yCIT0BHON MHOTOMEPHOUN ONITUMHU-

N~

16 24

3alun

YCnoBHBINM SKCTpeMyM (PYHKITUH MHOTHX TIe- 4 6

P EMEHHBIX

26

36

JIuHelHoe Ip Orp aMMUp OBAHUE 3 3

16

22

HToro 17 17

38

72

Jlekuum, npakTU4YecKre 3aHATHSA, J1a00paTOPHBIE Pa00ThI, CEMHUHAPBI.

6.1. Jlexuumn.

Ne paznena
AU CIATLIMHbI

TemaTuka JeKIun

TpynoeMKocTh
(uac.)

2

3

4

1

Hcropust CTaHOBJIEHUS U P A3BUTHS TEOP UM OT1-
tuMH3auu. IloctaHOBKa 3a1a9u ONTUMU3a-
mun. Knaccudukanus 3aga4 onTUMU3AIMH.

MuHuMyM (pyHKIMH OJTHOW TIEp EMEHHOM.
YHaumonanbHble QyHKIUU. Boimykibie QyHK-
umu. Kputepum octaHoBa UTEp alMOHHBIX M€-
TOJOB.

2

Knaccnueckas MuanMm3aus QyHKIIUN OTHON
nepemMeHHo. O THOMep Hasi MUHUMHM3 AU
byuxwmii. [1p smbie MmeToasl: MeTO Tiepedopa,
30JI0TOTO ceueHMs, TuxoToMun. Cp aBHEHUE
M€eTO1I0B. MeTo1 KBaJIp aTMYHOM aImp OKCUMa-
uuu. MeTos ClTy4amHOro mOUCKa.

Metoapl, ucCHoab3yOIIME HWHPOpMAIUIO O
MPOMU3BOJHBIX IIeJeBOM  (pyHKIMU. Meron
cpenner Touku. Meron xopa. Meron Heroto-
Ha. MeTo1bl MUHMMH3a1LIud MHOTOMOJaJIbHBIX

byHKIHA.

Brinykibie kBagpaTtuunbie GyHkiuun. O6mniue
TP MHIMIIBI MHOTOMEPHOM MUHUMU3auuu. Me-
TOJ TPAJMEHTHOTO CITyCcKa. MeTo 1 HanucKo-
peiero ciycka. MeroJ1 comnp sKeHHbBIX
HAITp aBJICHUM.

Metron HproTtona. MeTron HUKIMYECKOTO IIO-
KOOpAMHATHOTO cnycka. Meron  Xyka-
Jxusca. Meron Henpepa-Mupna. Meron Ilay-
anna. Meroibl CiIy4aliHOTO TTOUCKA.
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6 3 Heo6xoammbie U TOCTaTOYHBIE yCIOBUS
YCIIOBHOT'O 3KCTpEMYyMa. Y CIIOBHBIM SKCTp €-
MyM MPU OTPaHUYCHUAX THUMA PaBEHCTB. 2
Y CIOBHBIN OKCTP EMYM NP U OTP AHUYCHUSX TH-
11a HEP aBCHCTB.
7 3 MHorokpurepuaabHas ONTUMU3AIMSA: METOJ]
aHayu3a uep apxuil. OnTuMu3anus JTMHaMHUYe-
CKUX KauyeCTB IOJIBM)KHOTO COCTaBa. AHaJIU3
MOJIXOJIOB K pEIISHUIO 3a/1a4H Map aMeTp hue-
ckou onruMmmsanuu. [loctanoBka 3amad uc- 2
clieqOBaHUM. AJTOPUTMBI, MaTEMaTHYECKHUE
MO/JICJIM ¥ UX Tp orpamMmHas p eanmzanus. Kpu-
TEPUM OIICHKU JUHAMHKHU DKUIMAXKEH U METO-
JIMKa MCCIIeIOBAHUM.
1 2 3 4
8 4 I'eoMmeTpuyeckuii MeTo1 penieHus 3ajaad Jiu-
HEeHHOTO np orpamMmmupoBanus. Maes u anredpa
cuMIuiekc-meroia. Kimaccuueckue 3agadu iu- 3
HEHHOTO Mp OrpaMMUpPOBaHUs. 3a1aya TEXHU-
YECKOT'0 KOHTP 0J1s1. 3a71a4a 00 MCIIOJIH30BAHUS
CeIpbsi. TpaHCOpTHAs 3a7a4a.
Hroro 17
6.2. IlpakTnyeckue 3aHATHS.
Ne | Ne pazgena TemaTuka NpakTHYECKUX 3aAHATHI Tpynoem-
/N | AMCHUILIMHBI KOCTb (4ac.)
1 2 3 4
1 1 ITp ssMbIe METO Bl OTHOMEPHOM MUHUMHU3AIIHH. 2
’ | MeTto1b1, UCMIOJTB3YIONINE I:IH(I)OpM&LIPIIO 0 7
TP OM3BOHBIX 1ENEBON (PYHKITHH.
3 4 7 MeTto 161 6€3yCTI0BHO MHOTOMEPHOWU ONITUMHU- 4
’ 3alU1
5 3 VYcnoBHBIN SKCTpeMyM (PYHKIIUA MHOTHX T1€- )
P EMEHHBIX.
MaTtemaTudeckoe MOJIEIHUP OBAHKUE C TIOMOIIIBIO
6,7 3 METO]I0B MHOTOKPUTEPHUATLHON ONITUMH3ALIUN 4
Y HEJIMHCHHOT'O TP OTP aMMHUP OBaHHMS
3 4 Pemenne TUIOBBIX 3a/1a4 JIMHEWMHOTO M O- 3
I'paMMHUpP OBaHMS
HNToro 17

6.3. JlaGopaTopHbie padoThlI.

JlabopatopHbie pabOThl YUCOHBIM TUTAHOM HE TP €IYCMOTp CHBI.

6.4. Cemunapsbi.
CemuHapbl y4eOHBIM TIJIAHOM HE TP €1y CMOTP €HBI.




10
6.5. Oopa3oBaTe/ibHbIE TEXHOJIOTHH.

Jlekusa-n3nokeHne, JeKIUsI-00bsICHECHHE,

Jlexuun np oOJeMHast JISKIHs, JIEKIUs-yCTaHOBKA, TP yII-

INOBBIC JHCKYCCHN

KomnbroTep Hbl€ TEXHOIOTHUH, UCCIIEA0BAHUE,

[IpaxTnueckue 3aHATUSA 00Cy K E€HHUE CLICHAp UEB P ELICHUS 3a]1a4,

11p 00J1EMHBIE BOIIP OCHI, I'P YIIIIOBBIE JIMCKY CCHH

CamocrositenbHas padora cry- | Komnbrorep Hble TeXHOIOTHH, pab0Ta MO aHAJIO-

JCHTOB

T'MH, UCCIICIOBAHNE

Koncynbranuu

NuauBunyanbHble, TPyIIIOBbIE, padOTa B rpyI-
1ax, KOMINbIOTEP HbIE TEXHOJOTHH.

Tekymuil KOHTP 0JIb,

.. Juckyceus.
3a4€T
7. CamocrositesibHasi padoTa CTYACHTOB.
Ne HaumenoBanue pasjaena Bua camocrositesibHOM padoThI
n/n JUCHMILJIMHBI
1 | Monenu u meroibl ofHOMep HOM ontumu- | [1oAroToBKa K 3aHATHAM

3aun

Bremonnenue PI'P

CamMomnoaroToBka

2 | Meronpl 6€3yCIOBHOM MHOTOMEP HOM OTI-
TUMU3ALU

IloaroroBska x 3aHATHUIM

Breinmosraenue PI'P

CaMonoaroToBka

3 . [ToaroroBka K 3aHATUAM
VYcnoBHBIN SKCTpeMyM (PYHKIIMA MHOTHX
Brmmoaunenue PI'P
1ep eMEHHbBIX
CaMonoaroToBka
4 JluneliHoe TIp OTp aMMUpP OBAHUE I[ToaroroBka K 3aHITUAM

Bremonnenue PI'P

CaMomoaroToBka

Tema pacuérro-rpaduaeckoii padotsl (PI'P): «Ilonck onTuManbHBIX pelire-
Hui». PI'P Bkirouaer 5 3a1a4 ¥ 0XBaThIBAET BCE PaA31€ibl JUCIUILIUHBI.

8. YueOHO-MeToauueckoe u HHGpOPMAMOHHOE O0ecneyeHre TUCHUIJIUHBI

8.1. Ilepeuens yueono-memoouueckozo 00ecneyeHus 011 CamocmoamenbHou

paoomul odyuaOwuUXCca no OUCYUnIUHe:

1. Tedban I'.JI. MeTo1bl ONITUMANTBLHBIX P EIICHUI [ DJIEKTP OHHBIN pecypc|: 1abo-
paTopHBI KOMIbIOTEpHBIHN MTp akTUKYM. — UpkyTck: Up'YIIC, 2014. — 48 c. Pexxum
noctymna: http://sdo2.irgups.ru/pluginfile.php/55574/mod_resource/content/.pdf

2. Tauposa E. B., Mensenesa U. I1. Meroipl ONTUMaJIBHBIX P CIICHUHN [DJ1eK-
Tp oHHbIN pecypc]: npaktukym / E. B. Tauposa, U. I1. MenseneBa. — Upkytck: Up-

I'VIIC, 2017. — 64 c. — Pexum gocryna:

http://sdo2.irgups.ru/pluginfile.php/88739/mod_resource/content/1/MeTo bl



http://sdo2.irgups.ru/pluginfile.php/88739/mod_resource/content/1/Методы
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3. U6sToB P.1. MeTo b1 ONTUMH3AIHH B 3aja9aX MaTEMaTHIECKOTO MOICITHPO-
BaHUS [ DJICKTP OHHBIN pecypc|: METOAMYECKUE YKa3aHUsI 115 1a00paTOpHBIX U CAMO-
crosTenbHbIX paboT. — Kazans: U3a-Bo Kazanckoro I'AY, 2016. — 32 c. Pexxum no-
cryna: mech.kazgau.rw...FiM...optimizacii...modelirovaniya.pdf

8.2. Ilepeuenv ocHo8HOU U OONOJHUMETbHOU YUEOHOU TUmMepamypvl, He00-
X00UuMOIl 0711 0C60CHUSA OUCUUNTIUHDL:

@) OCHOBHAas Tumepamypa:

1. [TanTeneeB, A. B. MeTo b1 onTUMU3AIMK B TIpUMEpax U 3ajaadax : y4ed. 1mo-
cobwue mist BTy30B. - 31. 3-¢, ctep. - M.: Bricmr. mik., 2008. - 544 ¢. u ap. u3a. [10 9K3.]

2. 'onuapos, B. A. Meroasl ontuMuzanuu : y4ued. mocooue s By30B / B. A.
I'onuapoB. — M.: U3natenscrBo IOpair; 2014. — 191 ¢. — Cepus : bakanasp. bazoBsiit
Kypc. Kuura nocrynna B snextp oHHOM 61bnroTeuHoit cucteme biblio-onlain.ru. .— Pexum
nocrymna: http:/ www.biblio-onlain.ru.

6) OonoHumenvHas iumepamypa:

3. Koueryposa, E. A. Teopust 1 METOIbI ONITUMH3AITNH: y4e0. TOCOOME IS BY-
308/ E.A. KouerypoBa. — ToMck: u371-B0 TOMCKOT'0O MOJIMTEXHUUECKOTO YHUBEP CUTE-
Ta, 2012. — 157 c. Pexum nocryna:
http://portal.tpu.ru/SHARED/K/KOCHEG/study/Tab1/Kochegurova_MO_2014.pdf

4. [TanteneeB A.B. Metonpl onTuMu3amuu [DIEKTpOHHBIA pecypc]: yueOHoe
nocooue/ ITanteneeB A.B., JleroBa T.A.— DJeKTpOH. TEKCTOBbIC JaHHBIE.— M.:
Jloroc, 2011.— 424 ¢c.— Pexum nocrymna: http://iprbookshop.ru/9093.

5. Kopueenko B. I1. Metoasl ontumu3zaiuu : yueO. s By30B. - M. : Beic.
k., 2007. - 663 c. [5 3k3.]

6. CtpyuenkoB B. . MeToapl onTUMHU3alMK: OCHOBHI TEOP MU, 3aJjauu, o0yya-
IOL€ KOMIIBIOTEP HBIE TIP OTPaMMBI : Yuel. mocooue. - M.: Ox3amen, 2005. - 254 c. [5 3k3.]

7. PeyToB A.A. MeTo1bl ONITUMHU3AIMK B MHKEHEP HBIX pacyeTrax : yuel. Mmoco-
Oue 1t By30B / bpsiH. roc. TexH. yH-T. - bpsuck : U3n-8o BI'TY, 2004. - 110 c. [11 3x3.]

8. AtretkoB, A. B. Meroapl ontumuzanmu : yued. s BTy30B. - M.: U3a-Bo
MI'TY um. H. 3. baymana , 2001. - 439 c. - (MaTtemaTuka B TEXHUYE€CKOM YHUBEP CH-
TeTe; BhIML. 14). [6 9K3.]

8) CnpagouHas 1umepamypa

9. Koanes P. B. PazpaboTka u peanmuzaius 3QpGEeKTUBHBIX METOINK KOMIIbIO-
TEPHOTO WCCIEAOBAaHUS TUHAMUKUA W ONTHUMM3ALMU NApaMETPOB XOJOBBIX HacTel
YKEJI€3HOIOPOKHBIX dKUMaxen: /uc. kana. texH. Hayk : 05.22.07 : bpsanck, 2004. —
114 c. Pexxum nocryna: http://www.umlab.ru/index/download/kovalev_phd.pdf.

8.3. Ilepeuens pecypcoe ungopmayuonno-meneKoOMMyHUKaAyuOHHOI cemu
«HUnmepnem», He0OX00UMbBIX O 0CE0CHUA OUCUUNTIUHDL:

DnexTp oHHO- 6nbnunoteunsie cuctembl: (ObC) u3narenscrBa Jlans. Pexxum mo-
cryna e.lanbook.com, biblio-onlain.ru. Pexum gocryna: www.biblio-online.ru,

OBC IPRbooks. Pexxum mocryma: http:/ www.iprbookshop.ru/.



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
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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8.4. Ilepeuensv ungpopmayuonnvix MEXHONOZUI, UCHOIbIYEMBIX HPU OC)-
U{eCme1eHUU 00PA306aAMEIbHO20 NPOUECCA RO OUCHUNIUHE, 8KIOYAs NEPEeUeHb
NPOZPAMMHO20 0DecneueHusn:

1. Onepanuonnas cucreMa MS Windows, MS Olffice Professional (> 2010).

2. MatemaTtuueckuii mporueccop Mathcad.

9. MaTepuajibHO-TeXHHYEeCKOe O0ecneyeHue JUCIUNJINHBI.
Crermanu3upoBaHHas 2y AUTOPUS JIsl IP OBEACHUS JIEKIIMOHHBIX U TP aKTH4e-
CKUX 3aHATHIA, KOHCYTbTAIIUN, TP OMEXKYTOUHOM aTTeCTalluu. Ay AUTOPUS YKOMILICK-
TOBaHa CIICIUATIM3UPOBAHHON MEOENbIO (CTOJIBI, CTYJIbS, YUCHHUECKas J0CKa), 000-
pyAoBaHa HOYTOYKamMu (KOMITbIOTEP HBIN KJ1ACC), MyJIbTUMEINA TIP OEKTOPOM C HOYT-
OYKOM U MHTEPaKTHUBHOM J10CKOM.

10. Meroanyeckue peKOMeHIAIMH 110 OPTraHU3AIMH U3YYeHUs TUCIMILIMHBL

10.1. Meroguueckue peKOMeHIALMH IJIA NpenogaBaTesiei.

Jlucyunnuna e yenom. Tembl TEKIHA 1 TP AKTHUYECKUX 3aHATUA HEOOXOIUMO CO-
IJ1aCOBBIBATH JIPYT C IPYTIOM, C pACIMCAaHUEM ayJUTOPHBIX 3aHATUH U C rpaduKom
BBITIOJTHEHUSI pacuéTHo-rpaduyeckoit padbotsl (PI'P). Ctynenram 3apanee cooOia-
IOTCSl TEMbI MPaKTHUECKUX 3aHATUHM, rpaduk BeinmosHeHuss PI'P, cucrema oueHku
yueOHo paboThl. [Ipu n3ydennn yaeOHOro MaTep naja He0OX0 MO TIOCTOSIHHO T10-
Ka3bIBAaTh CBSA3U JUCLHUILUIMHBI CO CMEXKHBIMU JUCHUIUIMHAMMU.

Jlexyuu. BoJIBIIYIO 4aCTh JIEKIIMIOHHOTO MaTEpUAIIa, yYUTHIBAs OTPAHUYEHHOCTD
BO BPEMEHH, LIEIECO00PA3HO U3J1araTh, UCHOJb3Ysl TEXHOJOTUIO OOBSICHUTEIIBHO -
WJITIOCTP AIIMOHHOM (TP a IMIIMOHHOMN ) MOIeNTH 00 YUEHHUS: OT 3HAHUH K p o01eme. Bu-
Ibl JIEKIUI: JIEKLMSI-U3JI0KEHUE, JIEKIUA-00bICHEHUE, JEKIUsA-yCTaHOBKA. YacThb
y4e0OHOT0 MaTepHaia ClIeIyeT u31araTh, HCIOIb3Ys TEXHOJIOTHIO P 00JIEMHOTO 00Y-
yeHus (OT MpoOaeMbl K 3HAHMSIM): TIOCTAHOBKA 3aJlaud ONTUMHU3ALIUU, KpHUTEpUU
OCTaHOBA UTEP ALIMOHHBIX P OLIETYP MOMCKA, BUJIbI OTP aHUYEHHI U CIIOCOOBI UX yué-
Ta, MHOTOKpUTEpHUAIbHASI ONTUMU3AIIMS, C UCTIOJIb30BAaHUEM UHTEP aKTUBHBIX METO-
JIOB: «TPYIIIOBBIE JUCKYCCUI.

IIpaxmuueckue 3anamus. Bce 3aHATUS IPOBOJATCS C UCHOJIb30BAHUEM KOMITb-
IOTEPHBIX TEXHOJOTHMA, TP EeACTaBISIIOT COOON HCCIeI0BaHUS, COIEPIKAT DIIEMEHTHI
p 00JIEMHOT0 00y YEeHHUS : 1P 00JIEMHBIE BOTIP OChD». YacTh BpeMeHHU Mp aKTUYECKOTO
3aHATHA NPOBOJUTCS C UCIOJIB30BAHUEM MHTEPaKTUBHBIX METOJOB: «0OCYKIECHHUE
CIICHap MEB PEIICHUS 3a/1a4» U «TPYIIOBbIE JUCKY CCUM.

Pacuémno-epaguueckaspaboma. Uenvio Beimonnenus: PI'P aBnsiercs 3akpen-
JeHue, yriyOJeHue U pacluiup eHue 3HaHUN-yMEHHUH, MOJyYEeHHBIX CTyACHTaMU NP U
U3y4EHUU TUCHUIUIMHEL. PI'P nmeer THIIOBY 10 CTp yKTYpY, BBIIIOJIHSIETCS IO TUIIOBOU
METOJIMKE B YCTaHOBJIEHHBIN cp oK. KoHCcynbranuu (MHAUBUIY AJIbHBIE U TP yIITIOBBIE)
Kk PT'P cnenyer opranu3oBbIBaTH TAKUM 00pa30oM, 4TOOBI CTYI€HTHI, O0LIAsACh, TOTY-
YaJid MOMOIUIb HE TOJILKO OT I ernojaBaTelisi, HO U IPYyT OT pyTa.
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10.2. Metoanuyeckue peKOMEeHAAIMH IAJIs1 00 yIAIOIIMXCSI.

Pexomenoayuuno nianupoeanuto u opeanuzayuu 6pemeHu, Heobxo0umMo20 Ha
usyuenue oucyuniuusl. YueOHas padboTa, Kak u Jar00asi apyras, BKIIOYaeT B ceOs
IO OTOBUTENBHBIE, OCHOBHBIE U 1P OBEP OUHBIE AeUCTBUSA. [Ip OBEp OUHBIE AENCTBUSA
CTYJIEHT OCYIIIECTBIISIET B BUJIE€ CAMOKOHTP OJIsl M0 KaXXA0MYy BUIY yUeOHOU pabOThI.

Jlexyuu. I1oAroToBKa K JIEKIMU: TOBTOPUTh NP EABIAYIIHA yUeOHBII MaTep na
M0 KOHCIIEKTY JIEKIIUNA U y4eOHOU TUTepaType HakaHyHe TeKyleH jekiuu. B ciyuae
HETIOHUMAaHUs MaTep uajia — chopMyIMPOBATH BOMPOCHL U 0OPaTUTHCS K ITp €10 1aBa-
TEJII0 WM KOJIJIEraM 3a pa3bsicHeHueM. [loHnmaHuio npoo6yieMbl CioCOOCTBYIOT:

e  yMEHHE 33a/71aBaTh ce0€ BOIMPOCHI;

e  aHaIoOTWUs;

®  pa3HbIC A3BIKU OMUCAHUS NP OOJIEMbI (CITOBECHBIN, I'PpadUUeCKuii, MaTeMa-

TUYECKUH, CAMBOJIbHBIN, TAOJTUYHBIN ).

KoncnekT neknuii mumeTcst KpaTko, CXEMaTUIHO, ¢ (PUKCAIIMEH OCHOBHBIX I10-
J0KEHH, BBIBOI0B, (POPMYJIMPOBOK, 00001meHuil. Ciaeayer noMeyaTb BaXKHbIE MbIC-
JY, BBIACATD KIIIOUEBbIE CJI0BA, TEP MUHBI IBETHBIM (ioMacTep oM. BBITIOIHATE ITp 0-
BEPKY TEPMHUHOB, MOHATUN C MOMOILbIO YUEOHUKOB U CIIpaBOUYHUKOB. OO03HAUUTH
BOIIP OCBI, TEP MMHBI, MATEP HAJI, KOTOP I BBI3BIBAET TPYAHOCTH, IOMETUTH U MOTIbI-
TaTbCsl HAUTH OTBET B pPEKOMEHly EMOM JINTEpATypeE.

IIpaxmuueckue 3anamus. I10ONTOTOBKA K MPaKTUYECKOMY 3aHITHIO: U3yUEHHUE
TEOp ETUUECKOr0 MaTep haja [0 KOHCIEKTaM JIKIUM 1 yueOHOU TuTepaType ¢ 00s3a-
TEJIbHBIM PacCMOTpP €HUEM TP UMEP OB HAKAHYHE 3aHATHS.

Pexomenoayuu no evinonnenuro pacuémmuo-epaguuecxkos pabomwi (PI'P).

PI'P cTyieHThI BBITIOTHSIOT CAMOCTOSITENBLHO, 110 T'p a(pUKy BCTP €4asich C Ip ero-
JaBaTelIeM Ha 3aHATHUAX M KOHCYJIBTAIUSAX, K KOTOPBIM TaKKe HEOOXOIUMO TOTO-
BUThCsA. Ha KOHCYyIbTallMsIX CTY IEHT NP €1CTaBIISIET BBIIOJHEHHY 0 YaCTh Pa0OThI AJIs
KOHTP OJI51 U P OBEP KU TP €MO/1ABATENEM, [TOJyHAET MOMOILb B PEIMIEHUU BO3HUKIIIUX
npoOJeM CO CTOPOHBI P €N01aBaTens U OT Apyrux cryaeHtoB. PI'P npencrasnser
coboit Habop camMOCTOSATENbHBIX 3aja4. OCHOBHOW METOJ BBIMIOJHEHHS pabOThI —
aHaJIorus. AHaJOrMYHbIE 3aa4H P CIIAIOTCS Ha JIEKLIUAX, P AKTUYECKUX 3aHATUAX, B
y4eOHO! TUTEp aType, KoJileramu - cryiearamu. PI'P BeimoHseTes ¢ nconp30BaHu-
eM TabnuaHoro npoueccopa « EXCELy, aHaIUTUYECKH U C UCTIOJIb30BaHUEM MaTEMa -
THYECKOTO TIpolieccopa Mathcad.

Pexomenoayuuno usyyenuro omoenvuvix mem xypca. llpu nuzyuennu pasuaena 3
«Y CITOBHBIN AKCTP eMyM (DyHKIIMA MHOTHX TI€p EMEHHBIX» KpoMe KHHT [1-8] HeoOxo-
JUMO BOCHOJIb30BaThCS CIPaBOYHOM IUTEpaTypoit [9].

Pexomenoayuuno ucnonv3o8anuo mamepuanos y4eoHo -memoouiecko2o0 Kom-
naexca. J{ns 53KOHOMUM Bp EMEHU U MOBBIIICHUS KauecTBa 00yUYEHUs] pEeKOMEHYeTCs
U3y4uTh pabouyio MporpamMmy AUCHUUIUIMHBI U Y4€OHO-METOIUYECKH KOMILIEKC.
CamocrosTenbHasi paboTa 3aHMMAaeT 00Jiee MOJTOBUHBI OTBOJMMOIO HA M3y4YEHHUE
JNVCLHUIIIAHBI Bp EMEHH, IIOATOMY €M CIIEAYET YIEIATh ITOBBIIMICHHOE BHUMaHue. PI'P
HEOOXO0IUMO BBITIOJIHITH PABHOMEPHO B TEUEHUE BCETO BBIJEIIEHHOT'O BPEMEHHU B CO-
OTBETCTBHH C TP €IJI0KEHHBIM IIp €110JaBaTeneM IpadukoM.

Pexomenoayuu no pabome c aumepamypou:

1. IIpocMoTpuTe MpeabI Ay yUeOHBIN MaTep uall 0 KOHCIEKTY JICKIUNA U y4eo-
HUKY. Hauaure CBsI3b, M3ydaeMOM TEMbI C OCTAJIbHBIMU Pa3/ieiaMu Kypca.
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2. Amnanms3arosoBka.lIpounTaB 3aroinoBok, cieayer crpocuTh ceds: «O 4ém 311ech
nouaET peus? [louemy 3aronoBOK UMEET Takoe Ha3BaHue?». [lonbITaiitech OTBE-
TUTh HA 3TU U AHAJIOTUYHBIE BOIIP OCHI.

3. Ilo xoay uTeHust BEAUTE NTUAJIOT C TEKCTOM. 3ajiaBaiiTe cebe BOIP OChl, HAIIP UMED,
«Otkyna ato cnenyer? Kak ObITh B 3TOM cinydae?». [1o xony uTeHus crapanTech
0CO3HAaTh, YTO BaM HE IMOHATHO. JlemaliTe BRIMUCKH, COCTABIISIUTE CXEMbI, TaOJIH-
b, TOYEP KUBANTE KITIOUEBBIE CJIOBA, BaKHBIE MBICIIH. Pa3z0upaiite np umMep bi.

4. Ilocne mpoYTEHHs] TEKCTA MONBITAWTECh BBIPA3UTH €ro rilaBHbIE MbICIH. [Ipen-
CTaBbTE ce0€ JOrMYECKyI0 cxeMy Tekcra. CocTaBbTe IJIaH KOHCIIEKTA.

5. berno npocMoTpeB y4eOHBIN MaTepuall U MOBTOP SIS CJI0KHBIE MECTa, COCTaBbTE
KOHCIEKT TEKCTa, KOTOPBIil OyI€T UCHOJIb30BaH B 1aJIbHEHILIEM.

Pexomenoayuu no noocomosxe x 3auémy. Heobxoaumo mpopaboTaTh KOH-
CHEKT JIEKLIMI 1 y4eOHYI0 IUTEPaTypy B paMKax chop MyJIMPOBAHHBIX Mp €0 aBaTe-
JIeM BOIp 0COB. Bo3HMKaronue BONpockl 3a1aTh Mp €M0JaBATEI0 HA KOHCYJIbTaIUsX.
[IpopaboTatk pernieHus mpakTUUEeCKUX 3aja4, IOBTOPUTh yueOHbIi MmaTepuan PI'P.

10.3. Memoouueckue pekomenoayuu 011 UHEANUOO0E U UY C OZPDAHUYUECH-
HbIMU 603MOHCHOCHAMU 300P0BbA

Jli1st 00ydaromuxcs ¢ Orp aHMUYSHHBIMHA BO3MOYKHO CTSIMH 3JTOPOBBSI MOTYT TIP U-
MEHSTCS ceAyromue GopMbI Op TaHU3AIMH TMeIarOTMYEeCKOr0 TP O11ecca U KOHTP OIS
3HAHUM:

-0J151 CIAOO0BUOAUUX:

- obecnieunBaeTcs MHAUBUAYAJILHOE paBHOMEpPHOE OcBelleHre He meHee 300
JTIOKC;

- JIIs BBITIOJTHEHUS KOHTP OJIbHBIX 33 IaHHH ITP M HEOOXOJTMMOCTH TP €10 CTaBIIsI-
€TCs YBEIMUUBAIOIIEE YCTP OMCTBO;

- 3aJJaHUs JJIS1 BBITIOJTHEHUS, @ TaK)KE MHCTPYKIUS O TOPSJIKE BHITIOJHEHUS
KOHTP OJTbHBIX 3aJJaHUN 0(POpMITSIIOTCS YBETUYEHHBIM mpudtom (pazmep 16-20);

- OJIs1 2NYXUX U CIAOOCABIUAUYUX.

- o0ecrnieunBaeTCs HAIMUKE 3BYKOY CHITUBAIOIICH aImmap aTyp bl KOJUICKTHBHOTO
M0JIb30BaHUS, ITP M HEOOXOAUMOCTH aCITUP aHTAM TP €10CTABIISIETCS 3BYKOY CHIIUBAIO-
nias anmnapaTtypa UHIUBUIYaJIbHOTO MOJb30BaHU;

- 01 UY C MANCETLIMU HAPYULEHUAMU DeyU, 2IYXUX, CIA00CIbIUAUX BCE
KOHT OJIBHBIE 33 1aHUS 10 KeJTAHUO aCITUP AHTOB MOTYT ITP OBOJIUTHCSI B TMChMEHHOM
dopme.

OcHoBHOM (hOp MO OpraHU3aIuH MIeIarOTUIECKOTO MPOoIlecca SBISETCS UHTE-
I'pHUPOBAHHOE 00yYEHUE HHBATUIOB, T.C. BCE aCMUPaHThI 00yYarOTCS B CMEIIaHHBIX
I'pyIax, MMEIOT BO3MOKHOCTh TTIOCTOSTHHO O0IIIaThCS CO CBEP CTHUKAMM, JICTUE aJIall-
TUPYIOTCS B COIIYME.
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11. ®OHJ OHNEHOYHbIX CPEJACTB

11.1. Tansl GpopMHUPOBAHUA KOMIIETEHIIHI

OTtansl GOpMUpOBaHUSA

Kox mokazarenss ocBoeHus

KOMIIETCHIIUH (P a3eIIbl
JCITUTIIVHBI)

I1K-23. P1

I1K-23. P2

ITK-23. P3

Paznen 1. Monenu n
METOJIbI OJTHOMEP HOM
ONTHMHA3AIINN

- -

+

Paspgen 2. Meroasr 0e3-
YCII0BHOM MHOTOMEP-
HOM ONTUMHU3ALUHN

Pasnen 3. YcnoBHbIN
AKCTpeMyM (PyHKITHH
MHOTHMX MEpEMEHHbBIX

Pas3nen 4. JIuneiinoe
P OT'p aMMUP OBAHUE

11.2. UnaekcupoOBaHHbBIEC IOKA3ATEJIH U KPUTEPUHU

OCHMBaAHMiA PE3YyJNbTATOB

Konwbl
A OuenovHble cpeacTBa
KOM-
ne- Ioka3aTtenanb
HanmenoBanue OneHounble
TeH- 0CBOEHHA OueHoYHBIE
o KOMIIEeTeHIIUH cpeacra
HH 10 cpeacTna Te-
orocC HpOMEKY-
KYILEro KOH-
TOYHOI'0
BO TPOJIst
KOHTPOJIsI
1 2 3 4 5
['0oTOBHOCTEIO IIK-23. P1 — 3HaeT KJ1ac- PIP
YaCTBOBATH B pa- | CH(PHUKAIIMIO 3a7a4, Tep -
y p ¢uxan Aad, Tep Tpakride- Bonpocsl k
00Tax Mo MOMCKy | MHHOJIOTHIO, METOIbI 3a46T
o . | CKMe 3aja- Yy
ONTUMAJIBHEIX | YCIOBHOM U 0€3yCIIOBHOM s
pelLIeHUI PU CO- | ONTUMU3ALINY,
3nanud otaenb- | ITK-23. P2 — ymeer: BbI-
HBIX BUJI0B IIpO- IIOJIHATH IIOUCK OIITH- PI'P
[IK-23 | nykuuu ¢ y4eToM | MalIbHBIX PELICHUN Npu BOIbOCK K
TpeOoBaHUl IU- | CO3JAHUU OTIEIbHBIX BU- | [IpakTuue- 3a1?1 &1
HAMUKHU U IPOY- | JOB OPOAYKIHMH C YUETOM | CKHE 3a/1a- M
HOCTH, JIOJITOBEY- | TIP €IBSIBIISIEMBIX Tp e00Ba- HUSA
HOCTH, Oe30mac- HUI;
Hocth xu3Henes- | IIK-23. P3 — Biaajgeer:
Bomnpocs! k
TEIIBHOCTH, KaY€- | HaBBIKAMH ITIOWCKA ONTH- PI'P 38Ty
CTBA, CTOMMOCTH, | MaJbHBIX peEIICHUN TP
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CPOKOB HMCIIOJIHE- | CO3JlaHUM OTICNbHBIX BU- | IIpakTuue-
HUA U KOHKYpEH- | TOB NPOLYKUMHU ¢ yu€ToMm | CKHC 3aJa-
TOCMOCOOHOCTH | TIP €IBSIBIISIEMBIX TpeOOBa- HIA
HUH.
P1 - 3Haer: mnpuUHUMIBI
T 0OTOBHOCTB MMPpOBCACHUA SKOHOMHYC-
yqaCTBOBaTB B CKHX paCIIéTOB JJ1Ad TEXHU-
paboTax 10 Tex- | KO-DKOHOMHIECKOT0 000C-
HUKO- HOBAHUS BBIOOpa KOH-
DKOHOMHYECKHM | CTP YKIHU IIPOCKTUP Y EMBIX
000CHOBaHUAM | MAalIWH
IIP OEKTUPY EMBIX
P 1py P2 - yMeer: COCTaBiIsITh PIP
MAIHH M KOH™ | o pHBIe BUITBI TeXHIUE
ITK-13 | cTp ykuwit, no co- A a I Bomnpocs! k
CKOM JOKyMEHTalluh Ha PaKTH4C- --
CTaBJICHUIO OT- 3a4éry
MIPOEKTHI, UX AJIEMEHTHI M | CKHE 3a/a-
JACIEHBIX BIIOB | 50 oy ibre enmHuIIbI
TEXHUYECKOH 10- p A 1 HHS
KyMCHTalluu Ha | P3 - Bjajeer: HaBLIKAMU
IIPOCKTBL, X | p oBeIeHUS TEXHHUKO-
JIEMEHTBI U €00~ | 5k0HOMUYECKOTO aHAIM3a
PpOYHBIC CAUHU- | i COCTABJICHUSI TEXHUYE-
LBl CKOM JOKyMEHTAalluu Ha
MIPOCKTHI ¥ UX DJIIEMEHTBI

11.3. OueHo4yHbIe cpeaCcTBa AJIA TEKYIero KOHTPOJIS yCIeBaeMoCTH

TekyHil KOHTPOJIb YCIEBAEMOCTH BKJIIOYAET CIEIYIOIIUE P OLETYPhI:
® ayJIUTOPHbBIC NP AKTUUYECKUE 3aJaHUS;

e PIP.

lkana 1 KpUTEpUU OLICHUBAHMS YPOBHS OCBOCHHUSI KOMIIETEHIIUH, P HOOp e-
TaE€MBbIX P Y BBITIOJTHEHUH TP AKTUUECKUX 3aJIaHui U pacy€THO-rpadudeckoil pado-

ThI:

— OLIEHKA «3a4TeHO» (MUHUMAaJbHBIN YpOBEHb OCBOCHHSI KOMIIETECHIINIA) BbI-
CTaBJISIETCS CTYJICHTY, €CJIM OH B MOJHOM 00b&Me BoioJHWI PI'P u p aktnueckue
3aJJaHus ¥ TIOKa3all yIOBJIETBOP UTEIbHYIO MOCEIIAEMOCTh YUEOHBIX 3aHITH.

— OLICHKA «HE 3a4TeHO» (MUHUMAJIbHBIM YPOBEHb OCBOCHHUS KOMIIECTEHIIUN HE

JIOCTUTHYT) BBICTABJISICTCS CTYAEHTY, €CIM OH He BhinoJIHWI PI'P wnu npaktuueckue
3aJlaHusl, TIOKa3ajl HEY JOBJIETBOPUTEIbHOE BIaJICHUE HABbIKAMU NP UMEHEHUS MOJTY-
YEHHBIX 3HAHWW ¥ YMEHUU TP ¥ P SIISHUH TP 0 (PECCHOHAIBHBIX 3a7a4 B paMKaX yCBO-
E€HHOTO Y4eOHOTO MaTepHaa, He mocemnial OOJIbITUHCTBO ayIUTOPHBIX 3aHATUN

[Ipu nony4yeHnn OUEHKHU «HE3a4ET» CTYAEHT HE JOIYCKAETCS K TP OMEKYTOY-
HOH aTTeCTaIlNN.
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KOHTpO.JILHO-I/BMepI/ITe.HI)Hble MaTEPpUAJbI TEKYIIECI'0 KOHTPOJIA YCIIEBAEMO CTH.

Ilpakmuueckue 3a0anus.

1. Ilp ssmMbIe METO LI O THOMEP HOM MUHUMMW3AIINH.
(ITouck MUHMMYMa MCKaTh, UCHOJIB3YSI METOJIbl 30JI0TOT0 CEYCHUS, TUXOTOMUH,
KBaJIP ATUYHOM aIp OKCUMAIINH )

Bapuanmer 1-7. Haiitn Touky MuanMmyma pyskimu f(x) = (Ax3 + Bx? +C x + D)?.
3ajaHa HavallbHas TOYKa Xp = 2 u AnuHa mara Ax = 0,5. HaiiTi rp aHU1bl HA4aJIbHOTO
WHTEp BaJia HEOTP €ACTICHHOCTH dBP UCTHUECKUM crtocobom. (Tadi. 1).

Tabnuma 1
Ne papuanTa A C D
1-2 10 1 5
3-4 20 2 10
5-6 15 3 -5
7 5 4 4

Bapuaumer 8-13. Havitn munumywm dyHkuuu f (x) = Dsin(Ax8 + C) Ha untepBae
[-1; 2] c Tounoctbio Ax = 0,2. [lapamerprl 4, B, C, D npuBeneHsl B Ta01. 2

Tab6muma 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

2. MeTtoabl, HCIIOJIb3YIOIINE I/IH(bOD Mallii0 O P OM3BOJAHBIX 1IEJIEBOM (bVHKHI/II/I.

Pemuth MNOCTABJICHHYO 3a/1a4y aHAJIUTUYICCKUM MCTOAOM U YUCICHHBIMU MC-

Togamu (rpaaueHtHeiM, HeroToHa, Hemnepa-Mwuna).

BapwuanTsl 3ananui
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3 R
l. F(x)=-X1-2X,+X," — min
3X1+2X2£: 6
XH‘ZXEL:: 4

X1.X320

2 2 j R
2. F(x)= Xy x5 -8%1-10%, — mun
3X1+2X2+ X3:6
X1+2X3i 4

Xi1. X2. X3=0

2 2
3. F(X)= 2xX1-3%; - X -3X,” — max
3K Xt X3+ X4—16
X H3%; Xat x4— 4

X1. X0, X3 . X420

)
4. F(x)= 2x1% - X1 -Xp” — max
2¥1-X, = 6

X1+2Xg <10

X1, X220

5. F(X)= X7 +X7 +X537 -2X+Xp — min

X 2%+ 3% = 12
2ttt X326

X1. X0. X3 =0

2 2
6. F(X)= Xy -X3” +X3~ -2X;X3 — max
X1tX, = 8
Xt X3 =4

X1. X2, X3 =20

7. F(x)= (%1 +%, + X;.;)2 — min
0=x,< 2
0=x,=4
0=<x3=6

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

X1. X2. X3 20

9 F(x)=(x;-4)*+2(x-1)> — min

-X +X2£ 2

10.F(x)=(x1+2)*+(x,-6)> — min
-X1+X2£ 1
Xﬁ'l‘igi 8

X].ngo

2 .
11. F(xX)= X;7-4%;+2X, — min
X+H4x,< 4
X1+%< 2,

X1.X2=0

12. FX)=(x1+2)+(x2-6)° —> min
X< 1
Xﬁ‘ngﬂ 8.

X1.X=0

- 2 2 .
13, F(xX)= X+ +4x+4%, — min
X1+3X2£: 6

-Xp TXo= -1

X130

7 7 .
14. F(X)=x;+X,” — min
2X1+X322
2X1+K3i8

X]"‘Xgiﬁ. ngﬂ
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3. Metonsl 6€3ycnoBHON MHOTOMEP HOW ONTHUMH3AIINH

Pemuts 3amauy f(x) = (x;2 +x2— 11) + (x; + x22 — 7)> — min.
METO1aMU 1eOp MUPYEMOr 0 MHOTOTPaHHUKA, TIOKOPIMHATHOTO CITyCKa, CITy4aiHOrO
MOMCKA, TPaAUEHTHBIM MeToIoM. Omegem: TouHoe pemenne X* = (3; 2)7, fnin=10 .

4. YcaoBHBIN SKCTpeMYM (YHKIIMA MHOTHX I€p EMEHHBIX.

4.1. IloxxapHoe Belp 0 U3TOTABIMBAIOT IO CIIEAYIOUIEH TexHoaoruu. 13 xpyr-
JIOM )KECTAHKU pagnycoM R =1 M BBIpE3ar0T CEKTOP, 3aTEM IMMOJYYEHHYIO BBIKP OMKY
CBOPAUYMBAaIOT B KOHYC, U I10 JIMHUM KOHTAKTa 3ar0TOBKa cBapuBaercs. Hantu yron o
BBIP €3KH, IPU KOTOPOM 00BbeM Bezipa OyeT MaKCUMaJlbHbIM. Pemuts npumep uuc-
JI€HHO, aHAJIUTUYECKHU U TpaUUIEcKu.

- 0 r .2
\\Ef_ [ _______,_..? B
\ /
\ /
\ b /
\ / R
\ /
|/

CxeMa M3roTOBJIEHUS MOKAPHOTO BEApa
4.2.3agauy pemuTh rpa@uueckuM METOJI0M U METOJIOM CIYYaiHOTO TTOUCKA
f(X)=9x; + x, — x3 — min;
251+ 0 <8, x+2x>24,x+x+tx3=35,
x>0,x3>0,x] — npousBosbHAsA NIEP EMEHHAS.

5. MaremaTu4eckoe MOJAEIUP OBAHKE C TOMOIIBIO METOJOB MHOTOKP UTEP U-
aJIbHOW ONTUMH3AIMY W HEJIMHEWHOTO IpP OTPp aMMHP OBAHUS

[Ip oexTupyercst mosblid Bajl U3 MPOYHOI0 METAJIMYECKOTO CIJIaBa s nepe-
Jlauu KpyTAero MoMenTa. [1o KOHCTp yKTUBHBIM COOOP aXKEHUSIM MaKCUMalbHOE
3HauYeHUe pajguycar He 10JkHO npeBbimaTth R = 0,11 M. Kpome Toro, coriacHo tex-
HOJIOTUYECKUM Tp €00BaHUsIM, TOJIIMHA CTEHKHY Baja t JoimxkHa ObiTh HEe MeHee 0,002
M. JlnuHa Bana cocrasiser L = 0,55 M, MakcUMalibHbIA Kp y T MOMEHT T = 55
H-m. Matepuan criiaBa UMeEeET ClIeIyOIe CBOMCTBA: IITOTHOCTE p = 437 Kr/M3; MO-
nyib ynpyroctd E = 12,1-103 Mlla, npenen npoudocTty Ha caBur S = 0,014 -103
Mlla, koadppunuent Ilyaccona p = 0,3. Tpebyercs BbIOpaTh TaKue 3HAYEHUS JJIs1 pa-
JMyca TIOTIEp €9HOTO CEYCHHMSI Bajia I ¥ TOJIIIMHBI €r0 CTEHKH t, KOTOpBhIe 00ecreun-
BaIOT HEOOXOIMMYIO P OUHOCTh IIPHY HAMMEHBIIIEM BeCce U HAMOOJIBIIIEH KECTKOCTH.

6. PellieHre TUNIOBBIX 3a/1a4 JUHEWHOTO NP OTPaMMHUP OBAHUS
3adaua 06 ucnovzo8anuu pecypcos npu u320moeIeHuUU U30eaul.

Jlnst usroroBnenus AByX BuAoB npoaykuuu [11 u 112 ncnonb3ytot yeTslpe BUaa pe-

cypcoB P1, P2, P3, P4. 3anackl pecypcoB U YUCJIO €IUHUI] PECYPCOB, 3aTPAYESHHBIX HA U3r0-
TOBJICHHUE OJTHOTO BHJIa MPOAYKIIMH, IPUBEICHO B TAOIHIIE.

Bun 3amac Yucno equHULl peCcypCcoB, 3aTPAUYE€HHBIX HA U3TOTOBIICHUE
pecypca pecypca OJIHOM € AMHUIIbI POy KU
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

[IpuObLTB, MONyueHHas OT peanu3anuu oaHoro npoaykra 11 pasna 2, ot
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I12 — 3 ycnoBHoOM equanIBl. Heo0X01MMO COCTaBUTh TaKOM IIJIaH TP OM3BO/I-
CTBa MPOJIYKIUH, IPU KOTOPOM MPHUOBLIL OT Peanu3aluu Obljla MAKCUMaJIbHOM.

3aoanusa PI'P «Ilouck onmumaibHblX peuteHuil)
3amaua 1. CnpoekTHPOBATH €eMKOCTh W3 JINCTOBOT0 MaTepuaia

Bapuanm 1. Crip 0eKTHPOBATh [UIUHAP UIECKYIO EMKOCTh 0€3 KPBIIIKH 00bE-
MOM 2 KyO M. TaKuM 00pa3om, 9ToOBI Ha €ro U3TOTOBJICHUE OBLIIO U3PaCcX0I0BAHO
MUHUMAaJIbHOE KOJIMYECTBO JTUCTOBOTO MaTepuaja.

Bapuanm 2. CripoeKTUp OBaTh NP SIMOYTOJIbHYI0 EMKOCTb 0€3 KPBIIIKH 00HE-
MoM 1,5 ky0. M. TakuM 00p a3oM, 4TOOBI Ha €70 U3TOTOBJICHHUE OBLIO U3PaCX0J0BAHO
MUHHUMAJIbHOE KOJMYECTBO JTUCTOBOrO MaTepHalia.

Bapuanm3. CripoekTup OBaTh Mp U3MATHUECKYIO EMKOCTh 0€3 KPBIIIKHA 00bE-
MoM 1,0 kyO. M., THO KOTOPOro UMeET (POpMy paBHOCTOP OHHETO TPEYroJbHUKA TaK,
9YTOOBI Ha €r0 U3rOTOBJICHHE OBLIIO U3PAaCX0A0BAaHO MUHUMAJIbHOE KOJTUYECTBO JIH-
CTOBOI'0 MaTepuala.

Bapuanm4. CripoekTup oBaTh Mp U3MATHIECKYIO EMKOCTh 0€3 KPBIIIKHA 00bE-
MOM 2,5 Ky0. M., IHO KOTOP OTO UMEET (POpMy NP IMOYTOJIHOTO TP €yTOJIbHUKA C yT-
namu 30, 60 1 90 rpaycoB Tak, YTOOBI HA €r0 U3rOTOBJIEHUE ObLIO U3P ACXOJ0BAHO
MHUHUMAaJIbHOE KOJIMYECTBO JTUCTOBOTO MaTepuaja.

Bapuaum 5. CipoekTupoBaTh HIWIHHIPMYECKYI0 EMKOCTh C KPBIILIKON 00bE-
MOM 1,5 ky0. M. Tak, 4TOOBI Ha €70 U3TOTOBJIEHHE OBLIO U3PACX0J0BAHO MUHUMAJIb-
HO€ KOJIMYECTBO JIMCTOBOTO MaTepHalia M BbICOTa EMKOCTH Oblia Gosbiie 1 M.

Bapuanm 6. Crip oeKTHpOBaTh MP IMOYTOIBHYIO EMKOCTB C KP BITIIKOM 00BEMOM
1,0 ky6. M. TakuM 00pa3om, YTOOBI Ha €ro U3TOTOBJIIEHUE OBLIIO U3PACX0I0OBAHO MU-
HUMAaJIbHOE KOJIMYECTBO JIMCTOBOTO MaTepuaa, a Beicota Obuia Menbie 0,5 M.

Bapuanum 7. CipoeKTupOBaTh P U3MATUYECKY IO EMKOCTb C KP BIIIIKOH 00bEMOM
1,5 ky6. M., THO KOTOPOro uMeeT GopMy paBHOCTOPOHHETO TP EYTOJIbHUKA, & BBICOTA
J0JKHA ObITh MeHbIIIE 0,8 M Tak, YTOOBI HA €r0 U3TOTOBJIEHUE OBLIIO U3PACX0I0BAHO
MUHUMAaJIbHOE KOJIMYECTBO JIUCTOBOTO MaTepHaja.

Bapuanm 8. Crip 0eKTHPOBATh P IMOYTOJbHYIO EMKOCTB C KP BIITKOH 00bEMOM
1,5 ky6. M. TakuM 00pa3om, YTOOBI Ha €ro U3TOTOBJICHUE OBLIIO U3PACX0I0BAHO MH-
HUMAaJIbHOE KOJIMYECTBO JIMCTOBOTO Matepuana. OCHOBaHMEM EMKOCTHU SIBJISIETCS
P SIMOYTOJIBHUK, Y KOTOPOI'0 CTOP OHBI OTHOCATCS Kak 2:3.

Bapuanm 9. imeetcs 1ip AMOYTOJIbHOM (DOPMBI TUCTOBOM MaTepHajl CO CTOPO-
Hamu | u 2 merpa. Crip 0€KTUPOBATh HIUJIMHIP MUECKYIO EMKOCTh TaK, YTOOBI €€ 00b-
€M ObLT MakcuMasbHbIA. CrocO0 U3rOTOBIEHUS EMKOCTH: U3 OJTHOM YaCTH BbIp €3a€eT-
Csl KpYTJIO€ THO, @ U3 APYrOM 4aCTH U3rOTaBIMBAETCS CTEHKA.

Bapuanm 10. meetcst Kp yriblil TUCTOBOW MaTtepual paauycom 1 M. Crip oek-
TUP OBATh P IMOYTOJIbHYIO EMKOCTh TaK, YTOOBI €€ 00BHEM ObLIT MAaKCUMaJIbHBIN U BBI-
cota MeHb1e 0,4 M. Cioco0 M3roToBICHHUS: B LIEHTP € KPyTa BhIPE3aeTcs KBaIpaTHOE
JTHO, OCTaBIIAsACS BHEIIHSSA NP SMOYTOJbHAsl YaCTh CTAHOBUTCSI CTEHKOM.

3agaua 2. Packpoii 1ucroBoro marepuaJa. Iloxapubie Bénpa.

N3 xpyrioi 3aroToBku paanyca R BbIp €3a€TCS CEKTOP C YTIJIOM (L, U3 KOTOP Oro
CBOpauyMBaeTcs MoKapHoe BeJp o (KOHYC ¢ paanycoM ocHOBaHud r). VI3 ocraBuielics
YaCTU KPOUTCS €Il[€ HECKOJIBKO Bellep TaK, YTOObI HE ObLIIO OTXOJ0B METajlja.

1. Haiitu yros cekropa, mpu KOTOpOM 00BEM OJHOTO BEIpa MaKCHUMaJseH.
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2. Haiitu yriibl CEKTOPOB, HAa KOTOPBIE pPa3pe3aeTcs 3aroToBKa P pacKpoe
JIBYX BeJlep Tak, YTOObI CyMMapHbIil 00beM ObLIT MaKCHMaJeH.

3. Pewmuts 3a1auy aJist Tpex Beaep.

4. Pemuth 3aa49y 1JIA UETBIPEX BEJEP.

Ne BapuanTa MeToa pemenns Ne BapuanTa MeToa pemenns
1 AHaTUTHYECKUMN 6 MeTo 1 cpeHEN TOUKH
2 30JI0TOTO CEYEHUS 7 Meton HeroToHa
3 JlmxoTtomun 8 MeTto miepedopa
4 Cny4yaiiHbIi OUCK 9 JIuxoToMumn
5 Metox Xopna 10 30JI0TOTO CeYEHUS

3agaua 3. [IpoexTHpOBaHMeE M0J10T0 BAJIa C ONTUMAJIbHBIMA XaPaKTEPUCTHKAMHI
[Ip oexTup yercst Ol BaJ U3 P OYHOTO METAJIIMYECKOTO CIIaBa JJIs Mep eaayuu Kpy-

Ts1ero MoMeHTa. [lo KOHCTp yKTUBHBIM cO00p aXKEHUSIM MaKCHUMAaJIbHOE 3HAUCHHE paTuyca 7
HE JOJIKHO np eBbnmaTh R. Kpome Toro, cornacHo TeXHOIOTHYECKAM Tp €00BaHUSIM, TOJIINHA
CTEHKH Baia ¢ 1okHa ObITh He MeHee (0,002 M. [[nuHa Baja cocTaBiseT L, MaKCUMAalbHBIHA
KpyTAIuid MoMeHT 7. Matepuain cruiaBa MMeEeT CIEAYIOIUE CBOMCTBA: INIOTHOCTD p = 437
Kr/m*; Mmoaynb ynpyrocta E = 12,1103 MIla, mpenen npounocta Ha capur S = 0,014 103
MIla, kosddurment [lyaccona u = 0,3. Tpebyercs BEIOpaTh TaKue 3HAYCHHUS [T padyca o-
TIEp EYHOTO CEUEHHS Bajia 7 M TOJIIUHBI €70 CTEHKH ¢, KOTOP ble 00eCIIeunBalOT HEOOX0IUMY O
P OYHOCTb [P ¥ HAUMEHBIIIEM BECE U HAUOO0JIbIIEH KeCTKOCTU. MeTo 1 p eltieHus BbIOpars camocTos-
TEJTHHO.

[TapameTpsbl Bapuantsl
1 2 3 4 5 6 7 8 9 10
T, HMm 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

3anava 4. KpuBOImMNHO-N0JI3YHHbIA MEXaHU3M
Haiiti onTManbHOE OTHOIICHUE JIMHBI IIATyHA K JUIMHE KP MBOIIUTIA LIEHTP aIbHOTO
Kp MBOLIUTIHO-M0JI3YHHOTO MEXaHU3Ma, 00€CeYMBAOIIE MUHAMYM YTJIa JaBJICHUS Ha MOJI-
3yH, MUHUMYM Ta0ap UTOB MEXaHN3Ma, MUHIMAJIbHOTO 3HAYECHHUS YCKOP €HHS MOJI3YHA , €CITH
JJTMHA MIATyHA JT0JKHA OBITH 00JIBINE ITMHBI Kp MBOIIXTIA OoNiee ueM B 1, 2 pasza u MeHee 4eM B
10 pa3. HeoOX01uMbIMU TaHHBIMU 331aThCH.

Ne BapuaHTa MeToa pemieHust Ne BapuaHTa MeToa pemieHust
1 MeToa xoph 6 Metoa HeroToHa
2 JuxoToMuu 7 MeTon cpeiHel TOUKU
3 30JI0TOT0 CeYCHUS 8 30JI0TOT0 CEYEHUS
4 JluxoToMuu 9 CnyyaiiHpIi IOUCK
5 AHanuTAYeCKUl 10 Merton nepedopa

3agaua S. TpancnopTHas 3agaua

WmetoTcs Tpu MyHKTA-MOCTABIIMKA 0JHOp 0jiHOTO rpy3a Al , A2 , A3 1 ATh MyHKTOB
B1, B2, B3, B4, BS notpebaenus storo rpysa. Ha mynkrax Al, A2, A3 HaxoauTcs rpy3 cooT-
BETCTBEHHO B KOJIMYECTBE 4, 47, a3 TOHH. B mynkTs! B1,B2, B3, B4, BS Tpebyercs nocraBuTh
COOTBETCTBEHHO by, by, bs, bs, bs ToHH rpy3a. CTOMMOCTb Nep €BO3KH OJJHOM €IUHUIIBI TPYy3a OT
MOCTAaBIIMKOB K MOTP €OUTENAM M MBEJIEHO B clenytomied Tabnuie. Haitti Takoi miaH 3a-
Kp €TUIEHHS TOTp e0UTeNel 3a MOCTaBIIMKAMHU, YTOObI 3aTP aThI IO TIEP EBO3KAM BCEX I'PY30B OblI-
1 MUHUMaNbHbIMU. [Ipu p eleHnn 3aauu UCoab30BaTh METO IOTEHIIMATIOB U CUMILIEKC -
METO/I.
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HYHKTH IMOCTABKH

ITyHETEI OTpeOiIeHHA

4 11 C1o Ci3 Ciq Cys
A, C1 ) €y €1y €35
A; Cyy C3y Ca3 Cay €35
BapuanTsl 3anaHuit
BapuanTt Ne 3
a, =110, b, =30. ) .
5 2 3 8 3
a, =50, b3 =70,
- C=<3 4 7 2 6.
ﬂ3 = &0, b4 = 50.
6 5 3 4 2
b]. - 40- 3 - SOI N :
BapuanTt Ne 4
a; =100, b, =70, ) .
- 7 3 &8 4 5|
i, = 6{} b3 = 20
- =<2 5 7 3 8.
a; =90, b, =60. |
4 6 3 8 4
b, = 30. s = T70: - '
BapHaHT Ne 5§
ﬂ'l —_ :D b'!l = 4{]. - .
) 2 6 9 1 o
- C=<7 5 5%
a; =120 b, = 60. B
7 3 5 9 2
b, =70. bs = 50: -
BapHaHT N 6
ﬂl =120, bg =00, -
|2 8 4 6 3
y = 30, b3 =30, |
- C=+3 2 5 2
ﬂ3 = ].DG. b4 = ED. |
|6 5 8 7
b, = 30. by =30: ' :
BapuaHT Ne 7
ay = 130, bg =50, . .
2 3 6 8 2
5 =00, b3 = 30,
- C=J108 1 2 3}
ﬂ3 = 14{}. b4 = 8{}. |
5 6 7 4 4]
b, =110. by =90: - '
BapuaHT N2 8
a; = 200. b, =125, ; .
- _ 1 4 8 2 8
a, =450 by =325,
- C=<51 3 6 6,
a; =250 b, = 250.
8 2 3 5 2
b =100 b =100: -

h
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BapuaHT N2 9

a, =30 b, =40 i
B 2 7 3 6 2
, = -rD bj ::[}
B =<9 4 5 7 3
a; =50 b, =60
5 7 6 2 4
b]. =1|::}. 5 =:-'D -
BapHaHT Ne 10
ﬂ'l = 20, b'u = 35, -
B 9 8 2 5 4
s =QG b3 =4|D. i
B cC=+7 2 T 8 3.
a; = 40, b, = 20.
|15 9 6 6 3
b, =25, bs =30: ’
Bapuanr Ne 1
a, = 200, by, =125, _
5 8 7 10 3
a, =450, by =325
- C=<4 2 2 5 6
a; = 250, 4 =250 i
7 3 5 9 2

ey
I
i
=
=
A
I
=
=
o

BapuanTt Nz 2

a, =70 b, =70
B 3 5 8 6 3
B C=<2 5 4 7 3
ﬂ'3=15{}. b.i:S{}‘ - -
{ 5 6 4 8

11.4. OueHo4yHbIe CpeaCTBA AJIA NPOMEKYTOYHOM aTTeCTALMH

[IpomexyTouyHas aTTecTalus P OBOJUTCS B BUJIE 3a4€Ta.

Cornacho [TonoxkeHunto 0 TeKyIeM KOHTPO0Jie yCIeBAeMOCTH U MP OMEXYTOY-
HOM aTTecTalyy CTyJEHTOB yCIEBAEMOCTh 00YUarOIIMXCsl ONp €AEIIETCs Ha 3a4€Te
OLICHKaAMH «3a4€T» U «HE3a4ET». YPOBEHb 3HAHUN, YMEHUI U HABBIKOB 00yUarolie-
rocsi IPY YCTHOM OTBETE BO BpeMsI 3aU€Ta OIp eEAETCS C UCIIOJIb30BAHUEM CIIENY-
IOLIEeH [IKAJIBI MO CIAEAYIOIINM Kp UTep UsIM:

Ouenka «3aumeno» (MMHAMaJIbHBIN YpOBEHb OCBOCHUSI KOMIIETEHIIUIT) CTa-
BUTCS, €CITU TP OJIEMOHCTPUPOBAHO 3HAHUE B LIEJIOM y4eOHOr0 Matepuaia o OCHOB-
HOMY U JOTIOJIHUTENbHBIM BOIIPOCAM, TOMYIIIEHHbIE OITUOKHN ObLIN UCIIPaBJIeHbI MO0-
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ClIe HeCKOJIbKMX HABOJAIIMX BOTIPOCOB; MPOJIEMOHCTP NP OBAHBI YMEHHSI M HABBIKH
NP aKTHYECKOTO TP UMEHEHUS dTUX 3HAHUH JJIS P elIeHHs 3a/1a9 ONTUMH3AIINH.

OrneHka «He 3aumero» (MUHAMAJIBHBIN YpOBEHh OCBOCHUS KOMITETCHIIUN HE
JOCTUTHYT) CTABUTCS, €CIIA HE PACKPBITO OCHOBHOE COJIep )KaHKHE y4eOHOTO MaTep ha-
Ja; 00Hapy>KCHO HEe3HAHUE WM HETTOHUMaHUe OOJIbINeH WIN HanboJiee BaXKHOU ya-
CTH y4eOHOTO MaTepHasia; IOMyIIeHbI OIIHMOKH B OIIP €CICHUN TIOHITHMN, TIPU UC-
10JTb30BaHUH TEP MUHOJIOTHH, KOTOP bIE HE MCIIPaBJICHBI TTOCIIC HECKOJIBKUX HABOIS-
IITUX BOTIPOCOB; HE ChOPMHUP OBaHBI KOMIICTCHITUHN, YMEHHSI M HABBIKH.

KOHTpOJILHO-I/I3MepI/ITeJII)HbIe MaTepuaJbl IIpOMe)KYTO‘IHOﬁ aTrecralnmm.

Bonpocwel k 3auémy

1. IlocranoBka 3agaun ontumusanmu. Kpurepun ontumusanuu. Knaccudukamms
KpUTEP UEB ONTUMU3ALMHA. KpUTep K 0CTaHOBA UTEP AIIMOHHBIX METOI0B.

2. Buabpl oNTHMHU3aMOHHBIX 3a7a4.

3. OCHOBHBIE KJIaCChI 3a/1a4 ONTUMHU3ALMU U METOJIbI UX P CLICHUS.

4. AHaTUTHYECKHU METOJI OTIP €JIeTICHHsI ONTHMYMa B 3a/1adax 0e3yCI0BHON OJ1-
HOMEPHOW ONITUMU3AIIUH.

5. YwucneHHble METOAbI OIIP €I€JIEHHUS] ONNTUMYyMa. MeTo TUXOTOMHH, METOJT 30-
JIOTOTO CEUCHHS.

6. UucneHHple METOIBI OTp e/leJIeHUs onTUMyMa. Meron mapaboat.

7. Metobl, UCTIONB3YIOITHE HH(DOPMAITHIO O P OM3BOIHBIX 1ETIEBOU (hyHKIIHH.
['panueHTHBIE METOBI.

8. MeTo/1bl, UCHOJIB3YIOIIUE HHPOPMALIMIO O MP OU3BOAHBIX LIETEBON (DYyHKILIHUU.
Meron cpennent Touku. Meron xopa. Meron HeroToHa.

9. AHaTWUTHYECKHUIA METOJI OTIp €IeTICHHUS ONITUMYMa B 3ajauax 0€3yCIIOBHONW MHO-
rOMEpHOM ONTUMHU3ALMKU. MeTo NOKOPAMHATHOTO CITyCKa.

10.Cumruiekc-MeTo ] TOMCKa ONTUMYyMa MHOTOMEP HOW LIENEeBOM (QyHKIUU.

1 1.Meton ITayasnna, meronq Henaepa-Muna.

12.Meton HrroTtoHa, meton Xyka-/[>kxuBca

13.Metobl pemeHnss MHOTOKP UTEp HaJIbHBIX 33724 ONTUMHU3aLUN

14. Y crnoBHBIN SKCTP eMyM (DYHKIIMM MHOTHX IT€P EMEHHBIX. Y CIIOBHBIN SKCTP EMyM
P OTPAHUYEHUSX TUIA PaABEHCTB.

15.. 'eomeTpuueckuili METO p €IEHUA 3a7a4 JIMHEWHOTO 1P OI'P aMMHUP OBAHUSL.

16.CruMILTIEKC-METOT pElIEeHUs 3a/1a4 JUHEUHOTO TP OTP aMMHUP OBAHUSL.

17.Kimaccnueckue 3agauv TMHEWHOTO Mp OrpaMMUAPOBaHus. [IBOMCTBEHHAs 3a1a4a
JIMHEWHOTO TP OTPaMMHUPOBAHUS U €€ TP UMEHEHUE.

18. Pemenue TpaHCnop THOM 3a/1a4¥ METOAOM JIMHEWHOTO TP OTP aMMHUP OBAHUSL.

19.Metoibl c1y4aiHOTO IOUCKA

20.KomMOuHUp OBaHHBIN MMOUCK
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AHHOTAMA
padoyeil mporpaMmsbl JUCUUIJIAHBI

«MGTOI[I)I ITIOHUCKa OIITUMAJIbHBIX pemeHHﬁ»

Ko n nazBanue Hanpasiaenus noarotoBku: 15.03.03 «IIpukinaagHas MexaHuKa.
[IporpaMma akajgeMuueckoro OakangaBpHaTa.
[Ipoduns: «HanéxHoCTh M 6€301TACHOCTH MAITUH.
KBanuduxanus BeiycCKHHKA: OaKagaBp
dopma 00ydeHHs: OUHAS

1. Lens qucruIuIiHbL: (GOp MUpP OBaHUE 3HAHWA, YMEHUN U HABBIKOB JJISl TIOMCKA OTI-
TUMAaJIbHBIX P €IIECHUH NP Y CO3/ITaHUU OT/IETbHBIX BUIOB P OAYKIIUHU C YIETOM TP €11b-
SIBIISIEMBIX TP E€OOBaHUM.

2. Mecro gucuuiuiunel B crpykrype OITOIT:
JlucuuruinHa OTHOCUTCA K AMCLUUIUIMHAM IO BBIOOPY Osioka bl u aBnsiercs aucim-
IUTHHOM TI0 BBIOODY.

3. TpeOoBaHus K pe3yibTaTaM OCBOCHUS JUCIUTUTUHBI:

N3yyenne quctyUminHbl HAMIpaBieHO Ha GOpMHUPOBAHKUE U PA3BUTHE KOMIICTCHITUH
(xoasw1, B cootBercTBUM ¢ ®I'OC BO): TIK-13, T1K-23.

4. O6mast TpyJI0€MKOCTh JUCHUILIAHBL: 2 3a4€THBIX eIUHUIIBI (72 4acoB).

5. OcHOBHBIE pa3/eabl JUCIUTIIUHEIL:
1. Moaenu 1 METOIbl OTHOMEP HOM ONTUMU3AIINY;
2. Mertoibl 0€3yCIOBHOM MHOTOMEP HOM ONTUMU3AIINY;
3. YCl0BHBIN 3KCTpeMyM (PYHKIIMA MHOTHX TIEp EMEHHBIX
4. JIuHeiHOoe Mmp Orp aMMHpP OBAHUE.

6. ABTop: ToscromeeB Auapeit KoHctaHTUHOBUY, K.T.H., JOLEHT

7. Pabouas nmporpaMma JUCIMILIAHBI PACCMOTPEHA Ha 3acenaHuu Kadeap bl
«letamumanmn» oT « 30 » 08 2018 r., npotokoa Ne 8 u yTBepIki€Ha MepBbIM TP O-
pexTopoM 1o yuebHoit pabote «31» 08 2018 r.
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JIver perucrpauyy M3MeHeHUM

[Topsinko- Paznen, Bun nzmenenus [lara BHece- ®.N.0., Homep u
BBIIl HOMEp IIYHKT (3aMEHUTD, aHHYJIU- | HUS U3MEHEe- | TOAMMMUCH JIKIla, | AaTa MpoTo-
U3MEHECHUSA poBars, HUS BHECIIIEro 13- | KOlaHay4HO-

N00aBUTB) MEHEHUE MCTO/. COBCTa

YVHHBEPCHUTETA
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