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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enpto mpenomaBaHusl IUCHUIUIMHBI "MeETONBl ONTUMHU3AIMU HW HX IudpoBas
peanu3anus» SBISICTCS O3HAKOMJICHHE CTYJACHTOB C 0a30BBIMHU TMOHSATUSMHU, aNTOPHUTMAMU U
METOJaMH PEIICHHUs] ONTHMH3AIMOHHBIX 3a7a4 C HCIOJIb30BAaHUEM IPOTPAMMHBIX CPEIICTB
BBIYMCIIUTENILHOM TEXHUKH, @ TAKKE MPAKTUUECKOTO UCIOJIb30BAHUS METOA0B ONTUMU3AIUH JIs
pEIICHUS MPUKJIAIHBIX 3a]1a4.

JI1st TOCTHKEHMSI LIeTTU B XO/1€ MPeToAaBaHus AUCIIUIUIMHBI PEIAIOTCS 3a/1a4u:

— M3yYCHUE PEIICHUS ONTHMH3AIMOHHBIX MaTEMaTHYECKUX Mojeneil 3¢ (eKTHBHBIMU
YHCIICHHBIMU METOJIaMHU;

— M3y4YeHHE U KJIACCU(PUKAIIMIO ONITUMHU3AIMOHHBIX MATEMAaTHIYECKUX MOJICIICH;

— peajM3alio OCHOBHBIX aIrOPUTMOB PEIICHUS ONTUMHU3ALMOHHBIX 33]]a4 CPEACTBAMU
MIPOrpaMMHOTO 00ECIIEYCHUS ¥ BEIYMCIUTEIILHON TEXHUKH,

— (opmupoBaHUE HABBIKOB 0 MPUMEHEHHIO MAaTEMAaTHYECKHX MOJENICH K PEHICHHIO
NDUKJIAIHBIX 3a71a4 ¥ BEIOODV 3 MEKTUBHBIX METOIOB DEIICHHUS.

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuruinHa MeTosl ONTUMU3AUK U UX HU(POBas peaan3aliys BXOJUT B 00s3aTebyI0
4acTh y4eOHOTO I1aHa 00pa30BaTEIbHOM TPOTPAMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

[TporpamMMHOe oOecriedeHIE AT peaTH3aIiK MOJICIICH MAaTeMaTHISCKON (PU3HKU

TexHonorus pa3padoTKi IPOrpaMMHOr0 00eCeUeHUSI

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

WudopmMannoHHO-yIPaBIISIOMIAE CUCTEMbI IPEATNPHUATHIA U OpTraHU3aui

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pe3ynbraTe 0cCBOGHUS NUCIUIIUHBI (MOyJIs) «MeTo1bl ONTUMHU3ALMH U X LIUPpoBast
peanuzanusy 00 yJaroIIHics T0KeH 00a1aTh CIEAYIOIMUMEI KOMITIETCHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CriocobeH camMOCTOSTENbHO NMPUOOpETaTh, pa3BUBATh U MPUMEHSITh MaTeMaTHYECKHE,
€CTeCTBEHHOHAYYHbIE, COLMAIbHO-I)KOHOMHYECKHE U MPOPECCUOHATIbHbBIE 3HAHUS JJIS peIleHHs
HECTaHJAPTHBIX 3a/1a4, B TOM YMCIIe B HOBOW WJIM HE3HAKOMOH Cpelie M B MEKIAMCIUTUIMHAPHOM
KOHTEKCTE;

OIlIK-1.1 CaMocTosTenbHO NMPUOOpETaeT MaTeMaTHYECKHUe, €CTECTBEHHOHAyUHbIE U
COLIMAJIbHO-D)KOHOMHUYECKNE  3HAHUSA I HCNOJNb30BaHUS HMX B
poheCCHOHAILHON NEATENLHOCTH

OIIK-1.2 Pemraer HectanaapTHbIe IpodecCuoHaIbHbBIE 3a7a4l, B TOM YHCIIe B HOBOM
WIM HE3HAKOMOW cpele M B MEXIHUCUUIUIMHADHOM KOHTEKCTE C
MIPUMEHEHHEM MaTeMaTHYEeCKHUX, €CTECTBEHHO-HAYUYHbIX

CONMaJIbHO-O3KOHOMHWYCCKHX 1 HpOd)CCCI/IOHaJ'IBHBIX 3HaHUH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 52,8 akaj. 4acos:
— aynuropHas — 50 akaj. 4acos;
— BHeayIuTOpHas — 2,8 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 55,5 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | KoHTaKTHAA pabora E 3 dopma TeKyIIEro
=
5 B aKaj. Jyacax 3] Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B . P Kox
S 3 © | caMOCTOSITENBHOW | yCIIeBaeMOCTH U
JUCIUATIIAHBI 5 g o . | xomneTeHIUH
O Q & paboThI MIPOMEKYTOYHOM
na6. | mpakr. | £ 8
Tlex. Z'g aTTeCcTalun
3aH. 3aH. | O &
1. OcHOBHBIE TIOHATHS O
MEeToJax ONTHMH3AIMH. 3ajayuu
MMOMCKOBOM ONTHUMH3ALIHH.
1.1 ITocTtanoBka Hu CaMOCTOSTEIbHbI
OCHOBHBIE TTOHATHSA 3a1a4 7 U3y4eHue Cobece10BatHe 10
ONTHUMM3AIUH. 1 6 yueOHOM Tee OIIK-1.1,
Kiaccudpukanus MeTomoB JIMTEPATYPBHL. : OIIK-1.2
TectupoBanue
ONTUMM3AIUH, obactu IToaroroBka k p ’
MPUMEHEHHSI. YCTHOMY OTIPOCY.
. CamocrosaTeasHoe
1.2 3agaum craTHYECKOM o
u3ydyeHue yueOHoi
ontumuzanuu. OCHOBHEIC
HOHATHS. H OIpeieIeHHs JTUTEePaTYpPHI. CobecenoBanue
P i ITogroroBka k YcerHBIN onpoc 1o OIIK-1.1,
Cnoco0Osl 3a7aHUs 1 18 8
N co0ece0BaHMmIo. MIPAKTUYECKUM OIIK-1.2
LETEBLIX (dhyHKUUH.
4 IMoaroToBka k paboTtam
OnHoMepHbIe 3a1a4u
MPAKTUYCCKAM
ONTUMHU3ALNHA
paboTtam
CamocTrosaTeasHoe
u3ydyeHue yueOHon
1.3 MHoromepHbie 3amauu JIUTEPATYPHI. CobecenoBanne
ontumuszauuu. llpsmble u 1 12 8 INonroroBka k| YcrHBIH onpoc no OIIK-1.1,
rpaJIieHTHbIE METO/IBI cobece10BaHuIo. MPaKTHYECKUM OIIK-1.2
TIOUCKa. IMonroroska pabota
MPAKTUYCCKAM
pabotam
Wroro no pazneny 3 30 22
2. JInneiinoe
[IDOrNaMMHUDOBAHNE
. CamocTosATensHoe
2.1 3Bamaun  aUHEHHOTO HBVICHHE VICGHOI
nporpamMmupoBanust  (JIIT). 4 2 4 yJ'II{I/ITe az o Co6 OIIK-1.1,
paTyphL. o0ecenoBanne 19
Kanonnyeckas ¢dopma OIIK-1.
ITogroroBka k
3anucu 3aaa4 JIIT
coOeceI0BaHuUI0




CamocrosTenpHOe
u3ydeHue yueOHoOM

JUTEPATYPHI. CobecenoBanue
2.2 I'eomeTpryeckuii ITogroroBka k YceTHBIN onpoc 1o OIIK-1.1,
1 4 7,5
cnioco6 pemrenus 3JIIT cobeceJ0BaHUIO. MIPAKTUYECKUM OIlK-1.2
IToaroroska K paboTtam
MIPAKTUYECKUM
paboTam
CaMOCTOSTENbHOE
n3ydeHue yueOHoH
JUTEPATYPHI. CobecenoBanue
2.3 CuMImiekc — MeToxI ITogroroBka k YceTHBIN onpoc 1o OIIK-1.1,
1 4 6
pemenus 3JITT cobeceJ0BaHUIO. MIPAKTUYECKUM OIlK-1.2
IToaroroska K paboTtam
MIPAKTUYECKUM
paboTam
CaMOCTOSTENbHOE
u3ydeHue yueOHoi
JUTEPATYPHI. CobecemoBanue
IToaroroBska x THBIHA OIT II T1K-1.1
2.4 Tpaucnopthas 3JIIT 1 2 6 OAroToBka ve Orpoc o o '
cobecel0BaHuIo. MIPAKTUYECKUM OIIK-1.2
IMoaroToBka k paboTtam
MIPAKTUYECKUM
paboram
HWroro no pazaeny 5 10 23,5
3. Henuneiinoe
IPOTPaMMHUPOBAHUE
CaMocCTosATEIbHOE
. n3ydeHne yaeOHoi
3.1 3amaum HeaMHEHHOTO 1 4 };Iql/ITe azq o Cobece1oBanie OIIK-1.1,
nporpammupoBanus (HJIIT) PATYPEL. A OIIK-1.2
IlogroroBka Kk
cobeceI0BaHuUI0
CaMocTosTeNnbHOS
3.2 Meroapl MHOKHUTENER 1 6 HS}?;:;ZZLIGSHOH Cobece1oBanie OIIK-1.1,
Jlarpamxa PATYPEL A OIlK-1.2
IlogroroBka Kk
co0ece10BaHUI0
HWroro no pazneny 2 10
HWroro 3a cemectp 10 40 55,5 JK3aMeH
Hroro no aucnumninuae 10 40 55,5 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  TPEIYCMOTPEHHBIX  BHJOB  y4eOHOM pabOTBI B KauecTBe
06pa3OBaTeJIBHBIX TEXHOJIOTHH B npenogaBaH AUCHHUIIIIMHBL <<MGTOI[BI OoInTUMH3allUN U UX
UQpoBas pearn3aus» UCTIOIb3YIOTCS:

TpaguionHeie 00pa3oBaTeIbHBIC TEXHOJIOTUU — MH(POPMAIIMOHHAS JISKIUs (BBOTHYIO
JICKIIHIO, TJIe J]aeT NEPBOE MPEIICTABICHUE O TIPEAMETE ¥ 3HAKOMCTBO CTYJICHTOB C HA3HAYCHHEM
U 3a7a4aMu Kypca); JeKIUU — KOHCYJIBTAIUU, U3JI0KEHIE HOBOTO MaTepuasa COMpPOBOXKIACTCS
MIOCTAaHOBKOH BOIPOCOB W JHCKYCCHEW B TIOMCKaX OTBETOB HA 3TH BOINPOCHI, MPAKTUYCCKUE
paboTHI.

TexHonoruu npoOiieMHOro OOydeHHsT — MPOOJIEMHBIC JICKIIUU SIBJSIETCS PE3yJIbTaTOM
YCBOEHHSI TOJIYYEHHOW HMH(GOpPMAIMH TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOMpoOca U
MOUCKA IIyTeHd €ero peIlieHHs; NPaKTUYECKHE 3aHATHUS C HCIOJIb30BAHUEM IPOOJIEMHOTO
00y4deHHs, KOTOPOE 3aKIFOYAETCS B CTUMYJIMPOBAHUH CTYICHTOB K CAMOCTOSITEIIbHOM «T00BIUE)»
3HaHWI, HEOOXOMMBIX JUISI PEIICHUS] KOHKPETHOU MPOOJIEMBI.

TexHonorMM MPOEKTHOTrO0 OOYYEHHsT — OpraHM3alus 00pa3oBaTENBHOTO MpoIecca B
COOTBETCTBUHM C aJITOPUTMOM IIOATAITHOTO PEIICHUS MPOOJEMHON 3aJa4d WM BBITIOJIHCHUS
y4eOHOT0 3a/1aHuUs.

HNudpopmanmoHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTEIbHBIC TEXHOJOTMH — B  XOJIE
MMPOBCACHHUA JICKIIMOHHBIX 3aHSITHH npeayCcMaTpuBacTCsa MCIIOJIB30BAHUC JJICKTPOHHOI'O
JIEMOHCTPAIIMOHHOTO MaTepuaa (JCKIUH-BU3YyalIU3alliK), HCIIOJIb30BaHue MHTEepHET pecypcoB
AJI IPOMCIKYTOYHBIX aTTeCTaIII/Iﬁ H IIPOBCPKU OCTATOYHBIX 3HaHUH.

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4aroIuXcst
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOYHOM aTTecTAMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kynpsisues, K. fI. Mertoasl ontuMuzanuu : ydeOHoe mocobue mis By3o / K. 5.
Kynpssues, A. M. [IpynaukoB. — 2-e uzn. — Mocksa : M3natensctBo HOpaiit, 2020. — 140 c.
— (Boicuiee obpasoBanme). — ISBN 978-5-534-08523-5. — Tekcr : anekTpoHHbIH //
Oo6pasoBarenbhas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/455825 (marta
obparmenus: 21.04.2023).

2. Cyxapes, A. I'. UncieHHbIE METO/IbI ONITUMH3ALINY © YYCOHUK U IPAKTHKYM JJIs BY30B /
A. T. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3n., uchp. u pon. — Mocksa :
WznatenberBo FOpaiit, 2021. — 367 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-04449-2.
— Tekcr : oanexrponnsiii // OOGpaszoBarenpHast tiatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/487195 (nara oopamenus: 21.04.2023).

0) lomostHuTeIBLHASI TUTEPaTypa:

3. MeToibl ONTHMHU3AIMA: TEOPHsSI U AITOPUTMBI © ydeOHOe mocoOue st By30B / A. A.
Yepnsik, XK. A. Uepnsk, 0. M. Merenbckuii, C. A. bormanoBud. — 2-e u31., UCHp. ¥ JIOM. —
Mocksa : HzmarensctBo [Opaiit, 2020. — 357 c. — (Bwicmee obOpasoBanme). — ISBN
978-5-534-04103-3. — Tekcr : onekrponssiii // ObC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/453567 (nata obparuenus: 01.07.2022).

4. TMamuii, U. A. JluneitHoe mporpaMmMupoBaHue : yueOHoe mocooue st By3oB / U. A.
[Mammii. — 2-e¢ w3n., ucnp. u gon. — Mocksa : U3marensctBo HOpaiit, 2020. — 175 ¢. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-04716-5. — Texkcr : anekrponusiii // DBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/448940 (nara ooparenus: 01.07.2022).



B) MeToau4eckne yKazaHus:

5. Psa6uukoBa, E. C. Meroasl U Teopuu onTuMusanuu . yuebnoe mocoome / E. C.
Ps6unkosa, C. M. AuapeeB, M. 0. Ps6unkoB ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1
snektpon. onr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132
040/2722.pdf&view=true (mara oOpamenus: 01.07.2022). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

6. MeTo/ap! ONTHMH3ANKK. 3aJa4HUK ;| yueOHOe mocobue s By30B / B. B. Tokapes, A. B.
Coxkomnos, JI. I'. Eropoga, I1. A. Meikuc. — MockBa : M3garensctBo FOpaiit, 2020. — 292 c. —
(Beiciree oopazoBanue). — ISBN 978-5-534-10417-2. — Texkcr : anexrponnsiii // D9BC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/456290 (nara oopamienus: 01.07.2022).

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

HanmeHnoBaHue .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN
7Zip CBOOOJIHO 0eccpouHO
Scilab
. CBOOOTHO
Computation OeccpodHo
. pacnpoctpansiemoe [10
Engine
LibreOffice CBOOOIHO 0eccpouHO
bpayzep Mozilla|cBo6oaHo
Firefox pacopocrpanseMoe 10 Oeccpormo
Calculate Linux |cBoOoHO 5eCCDOUHO
Desktop Xfce  [pacnpoctpansemoe ITO p
FAR Manager |cBo6oaHO 06eccpoyHO
Ceprudukar Ne01-04\22
Pen OC o1 06.05.2022 06.05.2025
Anaconda CBOOOTHO 0ecCcpoUHO
IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchblika
HanuonansHas

uHpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickmit HHJIEKC HAy4HOI'O
ITouckoBas cucrema Axagemus Google
(Google Scholar)

Poccuiickas ['ocynapcTBenHas Oubnuorexa.

URL.: https://scholar.google.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karasorn
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
M. I'.11. HocoBa e=ru

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



1. VueOHble ayAUTOPHH JUIs IPOBEICHHS 3aHATHIA JICKIIMOHHOTO TUTa (aya. 437)

MynbTHMeANNHBIE CPEICTBA XPAaHEHHUS, [TEpeJauu U MPeICTaBICHIs HTHPOpMaLuu

2. YuebHas ayIuTOpHs UTsl IPOBECHUS MPAKTHUECKUX 3aHATHI: KOMITBIOTEPHBINA KIJIacC
(ayn. 448)

[Tepconanbhbie KoMITbIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CpeAly YHUBEPCUTETa

3. [TomereHus 1151 CaMOCTOATENILHOU paboThI 00yuaromuxcs (aya. 448)

[Tepconanbhbie kommbloTepsl ¢ makerom MS Office, Beixonom B MIHTEpHET 1 ¢ T0CTYIIOM
B JICKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO CPEAy YHUBEPCUTETA

4. YueOHble ayAUTOPUH Ul TPYNIIOBBIX M MHAWBUIYAIBHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJISL M TPOMEXKYTOUHBIX KOHCYIbTaImi (ay. 448)

Jlocka, MyIbTUMEAUIUHBIN IPOEKTOP, IKPaH

5. Tlomemenune ansi XpaHeHHs W TNPO(UIAKTUYECKOTO OOCIYXHBaHHUA Yy4eOHOTO
obopymnoBanus (ayn. 445)

Crennaxku Ui XpaHeHHs y4eOHO-METOAMYECKHIH TOKyMEHTAINN



Ipuioxenne 1

Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pad0Thl CTYJIEHTOB 110
aucuuminae «MeToabl ONTHMHU3ANNH U UX HM(PoBas pean3anus)
[To mucruruinae «MeTOoIbl ONTUMU3AIUY U UX IUPPOBas pearnu3anus MpeayCMOTpeHa

ayIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AynmuTopHas caMocTOsiTelbHas pabdoTa CTYJIEHTOB IPENAIoJiaraeT  BbIIOJIHEHUE
NPaKTUYECKUX paboT U JOKIA[ 110 MOJIYUYEHHBIM pe3yJbTaTaM, a TAaK)Ke YCTHBIN OMPOC O TOPSIIKE
BBINOJIHEHUS] TPAKTUYECKOM paboThl, IOJy4YEeHHBIM YMEHHMSM M HaBblkaM. BHeayautopHas
CaMOCTOATENIbHAs Pab0Ta MPEAINOIaracT CaMOCTOATENbHO U3ydeHHEe YIeOHOIl TuTepaTyphl.

Ilpumepnvie 6onpocwi 014 ycmHo20 0nPoOca noO 6bINOJIHEHHBIM NPAKMUYECKUM

pabomam

1. Cyrtb MeTON1a CKaHUPOBAHMS (METO/Ia TIOJIHOTO TIepedopa 3HaYeHUH 1eJIeBOM QYHKIINN).

2. Yro Takoe MHTEPBAJI HEONPEICICHHOCTH U KAaKOB €0 OKOHYATEIILHBINA pa3Mep MpH
pelIeHun 3a/1a4u MeToI0M niepedopa?

3. Kak BeiOupaercst 4nuciio mpocMaTpuBaeMbIX TOUEK HHTEPBaJa HEOMPEIEICHHOCTH PH

pEeIlIeHnH 3a]a4i OJTHOMEPHOI ONTUMHU3AIMU METOAOM iepebopa?

Kakue QpyHKkMM Ha3bIBAIOTCS YHUMOAATBHBIMU?

Uto Ha3bpIBa€TCS 30JI0THIM CEYCHHEM OTpe3Ka?

AJTOpPUTM MOKMCKAa MUHUMYMa METOJOM 30JIOTOTO CEYCHHUSI.

Teopernueckoe 000CHOBAaHHE METOA 30JIOTOTO CEYCHHSI.

Ha yem ocHOBaH MeTOJ1 KBaIpaTUYHOW HHTEPIIOISILIUU?

© oo N gk

B gem 3akiogaercst ynopsijgoueHue 3HaYCHUI 1eNIeBOi (yHKIUN?

10. KakoBsI yci10BHsI OKOHYAHUS TIONCKAa MUHUMYMa IIeJIeBON (DYHKIIMU B METOJIE 30JI0TOTO
CEUEHNUE U B METOJE KBaJAPAaTUYHON UHTEPIOJIALUN?

11. Anroput™ norucka MUHHUMYMa METO/I0M ITOKOOPIMHATHOTO CITyCKa.

12. B ueM cMbICIT yCIOBUS NPEKpaleHHs] TOMCKa B METOI€ OKOOPAMHATHOIO CITycKa?

13. Yto Takoe rpaaueHT pyHkuu? Yto oH XapakTepusyer?

14. Kak onpenensiercst Moayib rpaauenta? Yto on onpenenser?

15. CymHocTh MeToa TPaJIMEHTHOTO CITYCKA.

16. Yem MeTO1 HANCKOPEHTIIETO CITyCKa OTJIMYAETCS] OT METO/1a TPATUEHTHOTO CITycKa?

17. YcnoBre okOHYaHUE TIOMCKA B TPAMEHTHBIX METOIaX.

18. Uro Takoe 3¢(hekT «oBparop»?

19. Yro Takoe mouck mo oOpasiry B MeTo/ie KOHGUTYyparum?

20. Korna npexpariaercsi IoMCK MUHUMYMa B MeToJie Xyka-J[xusca?

21. B yeM 3aKit04aeTcsi CyTh MPOLEAYP «OTPAKEHUSN», «PACTIKEHUS» U «CKATHUSD» B METOJIE
Hennepa-Muna?

22. KakoBbI ycIIO0BHS OKOHYAaHUS TIOMCKAa MHHUMYMa TIeJIeBOW (DYHKIIMU B METOJIE 30JI0TOTO
CEUYEHHE U B METOJIE KBAJPATUUHON UHTEPIOJIALINU?

23. B yem 3akiro9aeTcsi reOMETPUIECKHIA CMBICIT 3a]1auy JINHEHHOTO MPOTPaMMHUPOBAHHUs?

24. Kakoit BHJT MOXET UMETh 00J1aCTh IOITYCTHUMBIX PEIICHUH MPH TeOMETPUIECKOM METO/Ie
pemenus 3JII1?

25. Yro onpenensieT BEeKTOp-TpaaueHT neneBoit pynkun? Kak ero moctpouts?

26. B yem 3akmiovaercs pyHAaMeHTalIbHAas TeOpeMa CUMILIEKC-MeTo1a?

27. Kak ocyiecTBisercs nepexo/i K KaHOHU4eCKo# (opme 3amucu 3aauu JTHHEHHOTO

MPOrpaMMHUPOBAHHUS?



28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.
39.

Kak nmpoBepHuTh COBMECTHOCTH CUCTEMBI OTPAaHUYEHUM 3a]]a4U JTUHEUHOTO
nporpammupoBanusi? Kakoit OyneT BBIBOJ, €M CHUCTEMa OTpaHUYEeHUI HeCOBMeCTHA?
Kak mpoBepuTh OrpaHHueHHOCTH LeneBoi GpyHkuu? Kakoit OyneT BBIBOJ, €CiH LeseBast
byHKIMS HEOrpaHUYEHHA?

Kaxkoe 0a3ucHoe perieHue cuuTaercs J0NyCTUMbIM B cuMIniekc-meTone? Kak mocTynurs,
ecyiy 0a3ucHOE pellieHre 0Ka3al0Ch HEJOMyCTUMBIM?

Kakoe 6a3ucHoe pelieHue cunTaeTcsi ONTUMAIbHBIM B cuMILiekc-MeToie? Kak
MOCTYMHTb, €CJIM 0a3UCHOE PellleHNe 0Ka3al0Ch HEONITUMATbHBIM?

Kak onpenenuts pa3zpemaronuii 31eMeHT B CUMILIeKC-Ta0u1e?

B uem 3akirouaeTcs «paBuiIo NPsAMOYTOJIbHUKa» NIPU NpeoOpa3oBaHUU
CHUMILIEKC-Ta0IUIbI?

Kak maTemaTiuecku copMynupoBaTh TPAHCIIOPTHYIO 3a7ady JMHEHHOTO
IIPOrpaMMHUPOBAHUS?

B yewm 3akirogyaercs HeoOX0IUMOE U JOCTATOYHOE YCIOBHS Pa3peIIuMOCTH
TPAaHCIIOPTHOM 3aa4u?

Kak cocTaBuTh UCXO/IHBII ONMOPHBIN [JIaH TPAHCIIOPTHOM 3a4a4l METOA0OM
CEBEpO-3alaJHOr0 yIriia U METOJOM MUHUMAJIbHOIO 3JIEMEHTa?

B uem cyTh MeTO1a TOTEHIIMAJIOB IPU PELLIEHUN TPAHCIIOPTHOM 3a7a4n?

Uro noHnMaeTcs MoJ IIUKJIOM B TPAHCIIOPTHOM 3a1aye?

Kaxoiit onopHsblii 171aH B TPAHCTIOPTHOM 3a7]a4€ CYUTACTCS ONTUMATBHBIM?



[Tpunoxxenue 2

OIIeHO‘lHLIe cpeacrea Jid MpoBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAIMHU 0 TUCHUILINHE «MeToAbl ONTHMMU3AIMH

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHHs

KOMIICTCHIIU

OneHouyHble CpEeACTBA

OIIK-1: CriocobeH caMOCTOsTEIBHO IPUOOpETaTh, Pa3BUBATh U IPUMEHSATH MAaTEMATHYECKUE, €CTECTBEHHOHAYYHBIE, COITUAIBHO-YKOHOMHYECKUE U

HpO(i)CCCI/IOHaJII)HLIC SHaHUA OJId pCIICHUA HECTAHAAPTHBIX 3aj/iad, B TOM YUCJIC B HOBOM HJIM HE3HAKOMOM Cpeac U B MCKANCHUIINIMHAPHOM KOHTCKCTEC,

OIIK-1.1 CamMocToATeabHO MPHOOpeTaeT
MaTeMaTHYeCKHe, ECTECTBEHHOHAYYHbIE U
COLIMATTbHO-9KOHOMHUYECKUE 3HAHUS IS
MCIIONIb30BaHUs UX B MPO(EeCCHOHATBLHOM
JESTSIIbHOCTH

1.

wn

10.

11.

[ToctanoBka  3amaum  ontumu3auud. OCHOBHBIE  dTalbl  MOCTPOCHUS
MaTeMaTHYECKUX MOJIENel ONTUMU3AIINH.

Knaccudukanus 3aga4 onTuMu3aImm.

[IpuMepsl MOCTaHOBKH 33/1a4 ONTUMU3ALIMH.

OnHomepHBIE 3a7a4il ONTUMU3AIMKU. Pemienue 3amad 0AHOMEPHON ONTUMU3AIUN
METOJIOM MPOU3BOJAHOM M METOJIOM MOJIHOTO mepedopa

OnHomepHBIE 3a7a4i ONTUMU3AIMKU. Pemienne 3a1ay 0JHOMEPHONW ONMTHMHU3AIUN
METO/IOM 30JI0TOT'0 CEYEHUS

OnHoMepHbIE 3aaul onTUMU3aluK. PenieHue 3a1ad 0AHOMEPHON ONTUMU3ALUU
METOIOM KBaJPaTUYHON WHTEPIOJIALINN

MHoroMepHsbI€ 3a/1auu ONITUMH3ALMU. Perienre 3a1a4 MHOTOMEPHON ONTUMH3alun
METO/I0M MTOKOOPIMHATHOTO CITyCKa

MHoroMepHbI€ 3a/1auu ONTUMH3ALMU. Penienre 3a1a4 MHOTOMEPHON ONTUMH3aLUN
TPaIMEHTHBIMUA METOJaMHU

MHoroMepHbI€ 3a/1auu ONITUMH3ALMU. Perienre 3a1ay MHOTOMEPHON ONTUMH3aLUN
METOJIOM HaNCKOPEUIIEro CIycKa

MHoroMepHsbl€ 3a/1a4u ONTUMH3ALMU. Perienne 3a1a4 MHOTOMEPHON ONTUMU3ALNH
METOJIOM KOH(pUTyparuu

MHoromMepHble 3afaur onTtuMu3anuu. CHMIUIEKCHBIM METOJ NpsIMOTO MOMCKa




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00yueHHUs OneHouHsble CpeacTBa
KOMIIETCHIINH

Hennepa-Muna.

12. IlonsiTie WMHEHHOTO MporpaMMupoBaHus. IlocTaHOBKa 3agaduM JIMHEHHOTO
IPOTPaMMHUPOBAHUS B 0OIIIEM BUJIE.

13. 'eomeTpuyeckuii METO | peleH s 3a/1a4 JMHEHHOr0 IPOrpaMMHUPOBAaHUS

14. Cummiekc-MeTo1 TMHEWHOT 0 IPpOrpaMMHUpPOBaHus: o0uIast CyTh METOAA

15. Cummuiekec-MeTo4  JIMHEHHOrO  MPOrpaMMHUpPOBAHMS: MOPSAOK  pabOThI C
CUMILIEKC-Ta0nLen

16. Cumnuiekc-MeToA TMHEHHOT0 IporpaMMUpoBanus: npumep pemenus 3J111

17. TpancoptHass  3agada  JUHEWHOTO  MPOTPAMMHUPOBAHUS:  (HOPMYITHPOBKA
TPAHCIIOPTHOM 3a1a4u

18. TpancmoprtHas 3agada JTUHEWHOTO MPOTPAMMHUPOBAHMS: MaTeMaTHUECKash MOJIENb
TPAHCHOPTHOM 3a/1auu B 00ILEM BHJIE

19. TpancmopTHast 3amava JMHEHHOTO TNPOTPAMMHPOBAHUS: TIPUMEpP COCTABICHHS
MaTEMaTHYECKON MOJENIN TPAHCIIOPTHOM 3a1auun

20. TpancnopTHasi 3aga4a JHHEHHOTO MPOTPAMMHPOBAHUS: METO]] CEBEPO-3aIiafHOTO
yria

21. TpancnopTHas 3a1a4a JMHEHHOTO IPOTPAMMHUPOBAHUS: METO/T TIOTEHIINAIIOB.

22. HenuueiiHoe mporpamMMmupoBaHMe: NOHATHE, mocTaHoBKa 3amgaun HJIII B obmem
BUJIE.

23. OcoOeHHOCTH 3aj]ay HETMHEWHOTO MTPOrpaMMUPOBAHUS.

24. Knaccudukanus 3amxa4 u meronos HJIIT.

25. Henuneitnoe nporpammupoBanue. Metoq MuokuTeneit Jlarpanxa.

26. Henmneitnoe nporpammupoBanne. Teopema Kyna-Takkepa.

OIIK-2.2 Pemaer HCCTaHapTHBIC 1. Haiitu Ha otpeske [-10,10] abcuuccy TOYKM MUHMMYMa 3aIaHHOW OJHOMEPHOM

npodeCCHOHANIbHBIC 33/1a4d, B TOM YHUCIIE B
HOBOW WM HE3HAKOMOW cpeae U B
MEXKIUCIUTIIIMHAPHOM KOHTEKCTE c
MIPUMEHEHUEM MaTeMaTUYECKUX,
€CTECTBEHHO-HAYYHBIX

1es1eBoi (PyHKIMU ¢ aOCOIIOTHOM MOTpenIHOCThI0, He npeBbiiaromei 0,01:

U=x>+k -explky - x)




CtpyKTypHBII

3JICMCHT HnaHpreMHe PE3YyJIbTaThbl O6y‘IeHI/I$I OI_[CHO‘IHBIC Cpe,I[CTBa
KOMIICTCHIIU

COILMUAJIbHO-DKOHOMHNYECCKHUX Hu HDMEp BaplanTa kl k}_

po(eCCHOHAIBHBIX 3HAHUN 1 L0 0.85
2 2.0 -0,65
3 3.0 -0,45
4 4,0 0,25
5 5.0 -0,05
6 6,0 0,15
7 7.0 0,35
8 8,0 0,55
9 9,0 0,75
10 10,0 0,95

2. MuUHAMH3HPOBATH METOJIOM MHOTOMEPHOH ONTHUMH3AIUU IEJIeBYI0 (DYHKIHIO C
a0COTIOTHON MOTPENIHOCTHI0, He TipeBbImiatomeit 0,01:

U:f{xl,xz]:a-lerb-xg+exp(c-xf+a’-x§.).

Homep a b c d
BapHAaHTA
1 1.0 -1.4 0.01 0,11
2 2.0 -1.3 0.04 0.12
3 3.0 -1.2 0.02 0.13
4 4.0 -1.1 0.16 0.14
5 5.0 -1.0 0.25 0.15
6 6.0 -0.9 0.36 0.16
7 7.0 -0.8 0.49 0.17
8 8.0 -0.7 0.64 0.18
9 9.0 -0.6 0.81 0.19
10 10.0 -0.5 0.94 0.20




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

O1eHOYHEIE Cpe€acTBa

3. Pemmts 3a1a4y JIMHEHHOTO MPOrPaMMHUPOBAHUS T€OMETPUIECKUM METOJIOM:
f =2x +3x, - max

2% + X, <10
2% +4x, 28
X1, X, 20
4. Pemurthb 3aaavy JIMHEMHOTO IIporpaMMHpOBaHUA CUMILJICKC-MCTOJAO0OM:
f =2x, +7x, > max
—2% +3%X, <14
X +X, <8

X, X 20

5. PemuTh TpaHCHOPTHYIO 3a/1a4y JMHEHMHOTO IPOrpaMMUPOBAHUSI.

Ha ckmamax A, B, C umeroTcs 3amacel mpoaykiuu B konumdectBax 90, 400, 110 T.
coorBercTBeHHO. [loTpebutenin M, H, K 1omkHBI NOIy4uTh 3Ty MNPOAYKLHIO B
konuuectBax 140, 300, 160 1. coorBercTBeHHO. HaliTh Takoll BapuaHT NPUKPEIICHUS
MOCTABIIMKOB K MOTPEOUTENSIM, MPU KOTOPOM CyMMa 3aTpaT Ha IMepeBO3KH Oblaa Obl

MUHHUMaJIbHOU. Pacxobl mo mepeBo3ke 1 T. mpoayKiuu 3aaaHbl Tadbmuiei (y.e.).

w B~ DN
o = Ol
o o1 N




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

O1eHOYHEIE Cpe€acTBa

6. B pesymbTaTe SKCIEpPHMEHTA OIpPENCICHBl 3HAUYCHUS HEKOTOPOH BEIUYHMHBEI Y —

ya(Xi ), COOTBETCTBYIOILKE ONPEACICHHBIM 3HAUYEHUAM IPYTrOd IEPEMEHHOM X — X;
IIpy 5TOM yCTaHOBJIIEHO, YTO MEXAY BEIMYMHAMU Y M X CYLIECTBYET
(GyHKIIMOHAJIbHAs 3aBUCUMOCTb, IPUUEM BUJ (PYHKIHUU yT = f(Xi): aX,2 + in +C

u3BecTeH. TpeOyercss ¢ TMOMOIIBIO METO/Ja MHOTOMEPHOH ONTHMHU3AINH
OTIpEeNIeNIUTh TAaKOe 3HAYCHHE MapaMmeTpoB @,b,C 3Tol (QYHKUIWHU, IPU KOTOPHIX

CyMMa KBaApaToB OTKJIOHCHHI OKCHCPUMCHTAJIBHBIX OAaHHBIX OT PpaCyYCTHBIX
3HaYEHH I 6yz[eT MHHUMAJIbHA:

U= é[ya(xi )-y" (% )]2 — min .

[Tocne atoro, 11t HalIEHHBIX 3HaUYCHUN K03 uUIMeHToB a,b,c HeoOXoauMO MOCTPOUTH

rpadux Qpysxmun Yy = f(x) M OTMETUTH HA HEM DKCIIEPUMEHTAIbHBIE TOYKH. 3HAYEHUS

napameTpoB a,b,C ciemyer uckatb ¢ aOCOMIOTHOM morpemHocThio & = 0,01.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

O1eHOYHEIE Cpe€acTBa

TP]'I

THOB

TCM

HapaMeTpaMH HarpeBa sABJIAIOTCA:

3
V1 — pacxoJ TOIINBA B TIeUb, M /4;

Tonnmnso
-—

\%;

x; 3mavenna y; = y(x;)

Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 Ne 8 Ne 9 Ne 10
1 2,05 | 2.09 2,02 1.99 | 223 2,07 | 218 |-0.10 |-0.16 |2.09
2 1.94 2.05 1,98 2,03 2.29 2.17 2.43 -0.21 0.01 2.31
3 1.92 | 2.19 1.67 220 | 2.27 221 | 240 |0.01 |0.10 |2.72
4 1,87 2.18 1,65 2,39 2.62 2.31 2.43 0.05 0.16 2,77
5 1.77 | 2.17 1.57 2,19 | 2.72 2,10 | 265 |-0.13 |0.05 |2.78
6 1.88 | 2.27 1.42 2,61 | 2.82 2,09 | 275 |-0.23 |035 |297
7 1.71 | 2.58 1.37 235 | 3.13 2,12 | 267 |-021 |0.19 | 3.00
8 1.,60 | 2.73 1.0[7 2,60 | 3.49 1.63 | 2.66 |-0.43 |0,50 |3.51
9 1.56 | 2.82 0.85 2,55 | 3.82 1,78 | 263 |-0.57 |0.74 |343
10 1.40 | 3.04 0.48 249 | 3,95 1,52 | 2,75 |-0.44 | 1,03 |3.58
11 1.50 | 3.03 0.35 2,50 | 4.22 1.16 | 241 |-0.44 |1.06 |3.58
12 1.26 | 3,15 | 030 | 252 | 4.48 1,07 | 224 |-0.83 |1.49 |3.51
13 0,99 3.62 -0.61 2.44 5.06 0.85 2.12 -0,78 1.79 3.82
14 097 | 3.85 | -1.20 | 235 | 5.50 0.56 | 1.74 |-0.81 |2.,03 |3.90
15 0,91 4.19 -1.39 2,26 5.68 0.10 1.57 -1.06 2,22 3.77
16 071 | 445 | -1.76 | 2,19 | 6.19 | -025 | 1.17 |-1.41 |2.50 | 3.81
17 0.43 4.89 -2.28 2.24 6.42 -0.65 | 0.96 -1.40 2.88 4.00
18 054 | 506 | 281 | 234 | 7.04 | -1.06 | 063 |-1.70 |3.21 |3.97
19 0,19 5.63 -3.57 1.96 7.57 -1.66 | 0.25 -1.96 3.63 4.08
20 001 | 591 | 406 | 219 | 810 | -2.01 |-0.01 |-191 |390 |4.08

7. B xamepHO! neun NpOMCXOJUT HarpeB 3arOTOBKHU:




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

O1eHOYHEIE Cpe€acTBa

Tcm — cpeaHeMaccoBasi TeMieparypa 3arotroBku, °C;
Tpr — Temneparypa padodero npoctpadcTsa neuu, °C;
Tros — TeMIiepaTypa MoBEpXHOCTH 3aroToBKH, °C;
Ti; — TeMneparypa LeHTpa 3aroToBkH, °C.
B kauecTBe ynpapistoniero Bo31eCTBUE 3/1€Ch BBICTYNAET PACX0/l TOILJIMBA.

3a 3amanHoe BpeMms T HeoOXoquMo oOecredyuTh HarpeB 3aroTOBKH OT 3aJaHHOMN
. . . K
Ha4yaJIbHOW TeMIIepaTyphl T° 110 3a1aHHOMN KOHEUHOT TeMrieparypsl T, Ipu MUHUMaJIBHOM
pacxoze TOILINBA.

Jlanee HY>)KHO CBECTH IOJIyYCHHYIO BapHallMOHHYIO 3a/1ady K 3a7adye HEIMHEHHOIO
IIPOrpaMMHUPOBAHUS U PELINTh €€ YUCICHHBIM METOIOM. /[ onpeneneHnst orpaHuYeHui
3aJJaHHBIX SIBHO HCIIOJIb30BAaTh METO/ INTPAPHBIX PYHKIIUM.

Hapamemput 3a0auu: navansnas remneparypa T° = 0 °C; koHeunas temmeparypa TN
= 1250 °C; Bpems HarpeBa T=250 muH.

JIJIss 9YMCIICHHOTO PEIICHUsI PEKOMEHIYETCsl MCIOJIb30BaTh CIICAYIONINE 3HAUCHHSI
napaMeTpoB 3ajayd: Imar mo BpeMeHH h=1 MuH; KOIPQHIMEHT MacIITaOUpOBAHUS
VIPaBISIONIETO BO3ACHCTBUS (k1)2: 107

IlocTossHHEIE
BpEMEHU

No Yucno
BApUAHTA | y4aCTKOB

ITopsinok
g epeHIaIbLHOro




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

O1eHOYHEIE Cpe€acTBa

ypaBHEHUSA T1 Ty, | Ts
1 1 100 -| -
2 2 50 | 20 | -
3 1 85 - -
4 2 35 | 30 | -
5 1 80 -] -
6 2 40 | 40 | -
7 3 25 | 25 | 25
8 1 90 - -
9 2 50 | 25 | -
10 1 110 | - -




0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM aTTECTAIlUN, MIOKA3ATE]IN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomeskyTouHas arTecTanus 0 AUCHUILIUHE «MeTobl ONTUMHU3ALMU U UX LU(PpoBast
peanu3anys» BKIOYAET TEOPETUYECKUE BOIIPOCHI, IO3BOJISIOLINE OLICHUTh YPOBEHb YCBOCHUS
06yanOH_[I/IMI/ICSI 3HaHPII>’I, U MPAKTUYCCKUC 3aJIaHUA, BBIABJIAIONINUE CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH 10 JaHHOW AUCUUIUIMHE MTPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHAIIMOHHBIM
Ouiieram, KakJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U OJIHO IPAKTUYECKOE
3a/laHue.

Ilokaszamenu u Kpumepuu OYeHUEAHUA IKIAMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUIuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOE 3HaHNE
y4eOHOro MaTepuasa, CBOOOIHO BBINOIHIET MPAKTUIECKUE 3aJaHNs1, CBOOOHO OIIEPHPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0y4aromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHHWA, YMCHUSA OCBOCHLI, HO NOIIYCKAKOTCA
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATUTUYECKUX OTIEPAIIUsX, IEpEeHOCe
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLICHKY «Y/AOBJIETBOPUTEJbHO» (3 6asuia) — o0Oyyaroluiicss 1eMOHCTPUPYET OPOrOBbII
ypOBeHb c(hOPMHPOBAHHOCTH KOMIIETEHIIMI: B X0/1¢ KOHTPOJIBHBIX MEPOIPHUITUI TOMyCKAIOTCS
OLIMOKH, IPOSIBIIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HAaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSIMU TPU UX
NepEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «Hey10BJIETBOPUTEIbHO» (2 Oayia) — 00yJaroImuiicst IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUecKoro MaTepuana, 10IyCcKaeT CylleCTBEeHHbIE OLTMOKH, HE MOKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs NMPOCTHIX 3a/1ay.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HaHHs Ha
YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS] UH(OPMAIIMH, HE MOXKET IT0Ka3aTh UHTEIJIEKTYyalIbHbIE
HaBBIKU PELICHMsI POCTHIX 3a]1a4.



