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AHHOTaNINA

JucuuminmHa «YucieHHple METOAbl M BapUallUOHHOE HCYMCIEHUE)» BXOAWT B
o0pa3oBaTelbHYI0 TporpamMmy BhICIIEr0 oOpa3oBaHUS — mporpamMmy OakajaBpuara IO
HanpasieHuio mnoarotoku/ crenuansHocTH 09.03.01 «MHbopMaThka M BBIYHCIUTEIbHAS
TEXHUKA» HANpaBIeHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTMHM, CUCTEMbl U ceTw». JlMcuurumHa
peanu3zyercs kadenpoit «Ned4y.

JlucuuniauHa HaleJaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[1IK-5 «Cnoco0eH BBIMOJMHATH pa3pabOTKy TEXHHUUYECKHX IOKYMEHTOB, aJpECOBAHHBIX
CHEIHUAIIUCTY 110 UHPOPMAIIIOHHBIM TEXHOJIOTHSIM

CopepxaHue AMCLMILIMHBI OXBaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C
YUCJIEHHBIMU METOJAMU PEIICHHS MaTEMAaTUYECKUX 3a/1a4.

[IperonaBanye MUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIOUMe (OpPMBI OpraHU3aluu
y4eOHOTr0 MpoIiecca: 1ekyuu, 1abopamopuvle pabomsi.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJISA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHHUS 110 AUCIUTUIMHE «PYCCKUU »



1. TlepedeHb MIIAHUPYEMBIX PE3YyJIHTATOB O0YUEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[Tomyuyenue oOyyarOmMUMHUCS HEOOXOAMMBIX 3HAHWN, YMEHHMA W HaBBIKOB ISl NMPUMEHEHUS,
aHaJM3a ¥ TIOCTPOCHUS AJITOPUTMOB YHCIEHHOTO ¥ aHAIUTHYECKOTO PEIICHUS CHUCTEM
ypaBHEHWH W 3aJa4 ONTUMH3AllUM, KOHEYHOMEPHBIX HM BapHUAIlMOHHBIX. M3ydeHwue
MATEeMATHYECKUX OCHOB IIOCTPOCHHS 3TUX aJTOPUTMOB, HMX CBOWCTB, a TakKe OCBOCHHUE
CIOCO0O0B UX PEIICHUS B MATEMAaTHUECKUX ITaKeTaX.

1.2. JlucummiuHa  BXOOUT B  COCTaB  4YacTd, (HOpMHPYEeMOH  ydacTHUKAMHU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamMu ocBoeHust OIT BO.

B pesynbrare m3yueHus JUCHUILIMHBI OOYYaIOIIMICS TOJDKEH 001aiaTh CIACAYIOIMIMMHI
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Konn
Kareropus (rpymnmna) Koa 1 HauMeHOBaHUE HHAMKATOPA JOCTUKEHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

I1K-5.3.1 3HaTh OCHOBBI TEOPUU CUCTEM U
CHCTEMHOT'0 aHaJn3a; 3HATh HHCTPYMEHTHI:
cpencTBa ais Habopa TeKkcTa (TEeKCTOBBIN
nporeccop, XML-penaktop), cpeacTsa
MOJATOTOBKU I'pa)UuECKUX CXEM, CPEICTBA

[1K-5 Cnocoben
BU3YaJIbHOTO OMMCAHUS OM3HEC-TIPOIIECCOB

BBITOJIHATh
A30260TK ITIK-5.Y.1 ymeTh aHanmM3upOBaTh TEXHUYECKYIO
E exﬂ I/I‘leCK}II/IX JIOKYMEHTALUIO, U3BJIEKATh U3 HEE CBEICHUS,
[TpodeccronanbHble TOKYMEHTOB HE00XO0IUMBIE JIJIS pelIeHUs TOCTaBIEHHON
KOMIIETCHITIH an zCOBaHH;IX 3aJa49M; COCTaBJISITh 000OIEHHBIE OIMMCAHUS
P SBJICHUH, IPOLIECCOB, 0OBEKTOB YIIPABICHUS O€3
CIIELUATIUCTY I10
HCIIOJIb30BAaHNs MATEMATHYECKOrO anmnapara u
UH(POPMALIMOHHBIM .
CIEUAJIbHON TEPMUHOJIOTUH; UCTIOIb30BaTh
TEXHOJIOTUSIM

MaTeMaTUYECKUH anmnapar 1Jisd ONHCaHus
SBIIEHUH, MPOIIECCOB, OOBEKTOB YIIPABICHUS
I1K-5.B.1 BnameTh HaBBLIKAMHU COCTABJIECHHUS
onucaHus HHOOPMAITMOHHOM UITH
MaTeMaTH4eCKOM MOJSIIN

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuuninHa MoXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHUH CICTYIONTUX TUCIUTIINH:

— «Maremaruka. MaTreMaTHYECKUM aHAIN3,

— «Marematuka. Jluneiinas anrebpay,

— «Hudopmartukay,

3HaHUs, MOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOM AMCIMIUIMHBL, MUMEIT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOIb30BAThCS MPU N3YUYEHUHN APYTUX JTUCIUTIINH:

— «MopaenupoBaHuey,

— «Teopus oNTUMAIBEHOTO YIIPABICHUS.

3. OO0BEM | TPYTOEMKOCTh JUCIUILTAHBI




Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpeie]IieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh IUCIUILTUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne4
1 2 3
Oobwan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHule 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npakTtuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 110 110
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3au, M. Hudod. 3au.
DK, **) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYyI0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pa3nem>1, TEMBI JUCIUITINHBI (qac) (qac) (qac) (qac) (qac)

Cemectp 4

Pasnen 1. BBegeHue B 4nciI€eHHBIE METOBI
Tema 1.1. IToHsITHE O YUCIEHHBIX METOAAX
Tema 1.2. Kinaccudmkanus 4ucIeHHBIX METOJIOB
Tema 1.3. CBolicTBa YHCIIEHHBEIX METOIOB

Paznen 2. OgHOMEpHBIE METOIBI

Tema 2.1. MeToap! UCKITIOUEHHUST HHTEPBAJIOB

Tema 2.2. AnpOKCUMALIMOHHBIE METO/IbI HYJIEBOTO
mopsiIKa

Tema 2.3. AnmpoKkcUMAaIIMOHHBIE METOIBI TIEPBOTO U
BTOPOTO MOPSIIKOB

Paznen 3. MHOroMepHbIe METOABI

Tewma 3.1. MHOTOMEpPHBIE METOIBI HYJIEBOTO MOPSAIKA
Tewma 3.2. MHOTOMEpHBIE METOBI IEPBOTO M BTOPOTO
MOPSIIKOB

Tewma 3.3. Pemenue 3a1a4 ¢ OrpaHUYCHASIMHA

Tewma 3.4. JIuneitHoe mporpaMMupoOBaHue




Paznen 4. BapuannonHnoe ucuucieHue
Tema 4.1. IlonsaTre 0 BapHallMOHHBIX 3a/1a9aX
Tewma 4.2. @yHKIIMOHAN U €T0 BapuaIus

Tema 4.3. YpaBHenue Ditnepa : 2 25

Tema 4.4. Kinaccudeckue 3a1aqy BapHAIMOHHOTO

WCUUCIICHHSI

Htoro B cemectpe: 17 17 110
Hroro 17 0 17 0 110

IIpakTHyeckass MOATOTOBKA 3aKJIKOYacTCd B HEINOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMUCs ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSI3aHHBIX C  Oy;aymei
podeccHoHaIBHON AEATEIbHOCTHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep N
HasBanue u cogepxkanue pasiesioB U TEM JICKIIMOHHBIX 3aHATHI

pasznena

1 Tema 1.1. [lousiTHE O YHUCIEHHBIX METOIAX

OnpeneneHI/Ie YHUCJICHHBIX MCTO0B. I/ICTOpI/IH YHUCJIICHHBIX MCTOOO0B. YucnenHoe u
AHAJIMTUYCCKOC PCIICHUE 3a/1a1H. OFpaHI/I‘-IeHI/Iﬂ AHAJIMTUYCCKHUX U YMCIICHHBIX
MCTOAOB, 3aJa4Hn 0e3 aHAIMTUYECKOrO PCUICHUA. YucrneHHble MCTOJBI B
BBIYHCIIMTEIILHOM TEXHUKE. POJIb YMCIICHHBIX MCTOI0B B COBpeMeHHOﬁ ITPAKTHUKE
IIporpaMMHupOBaHus]. HpI/IMepH HN3BCCTHBIX YHCJICHHBIX MCTOJOB.

Tema 1.2. Knaccudukarys 94uCIeHHBIX METOOB

[Tpu3naku knaccudukanum, 0030p METOI0B, paCCMAaTPUBAEMBIX B Kypce.
Krnaccudukanus mo pernraemoii 3agadue. UncienHoe penieHrne ypaBHeHu. Ynciennoe
pelieHue 3aaa4 ontTumu3zanui. Pasmepnocts Merona. MeTozbl mepBOro mopsaka.
Oco0eHHoCcTH MHOTOMEPHBIX MeTO10B. Bapuanuonnoe ucuucienue. [Ipumeps! 3a1ad.
Knaccudukanus no Hamuuuto orpanndeHnit. Knaccudukaims no nopsaky MeToja.
MeTo/1bl HYJIEBOTO, IEPBOTO, BTOPOI'O MOPSIKOB.

Tema 1.3. ColicTBa YHCIEHHBIX METOJIOB

Wrepannonnsie MeTopl. CTaOMIBHOCTD U HAJI€KHOCTh YUCIEHHOIO METO/Ia.
TouHOCTB M TIpesicTaBlIeHuE yucen B komnbloTepe. [loHsTHE CXO0QMMOCTH MeTO1a.
CxopocTh cX0auMOCTH MeTo1a. JInHeitHast U CBEpX-IMHEWHASI CXOAMMOCTb,
KBaJpaTUYHas CXOJAUMOCTb. IrocTpaiusi CKOPOCTH CXOJIMMOCTH Ha TPAKTUYECKUX
npuMepax. BerauciauTenbHas CJI0KHOCTh MHOTOMEPHBIX METOJI0B, OCHOBHBIC TTOHSATHUS
TEOPHUH CIOKHOCTH BBIUKCICHUMN.

2 Tewma 2.1. MeToapl UCKITIOUEHUST UHTEPBAJIOB

OO61mas cxemMa METOIOB UCKIIFOUEHUs HHTepBaioB. OOIIHe CBONCTBA, HAJIEKHOCTh U
CKOpPOCTbh CXOAMMOCTH METOJIOB UCKIIFOUEHUS HHTEPBAIOB. PellleHre ypaBHEHMIA:
METOBbI JEICHUS TONoJaaM. 3a/1aui ONTUMHU3ALUN: METO/I ICJICHUSI TOT0JIaM.
[Toctpoenue ontumansHOro Meroaa: Meror PudboHauyu. Meto 30J0TOT0 ceueHus
KaK TMpeJeNnbHbIi caydail Mmeroga @ubonayun. CpaBHEHHE CKOPOCTH CXOAMMOCTH
METOJIOB ONITUMU3AIMOHHBIX METOJA0B. MEeTOAbI MOpa3paHOro MOUCKA, UX

3¢ (HEeKTHBHOCTS.

Tema 2.2. AnnpokcumManmoHHble MeTobl. O01as cxema alroputMa 1 000CHOBaHHE
MPUHIHIA PAOOTHI AalMPOKCUMAIMOHHOTO METOIa, IPUHIIKITB M KPUTEPUU
anmnpoKCUMalu. ATMTPOKCUMAIMOHHBIN MOJIX0/1 K PEIICHUIO0 YpaBHEHU . MeTo bl
HYJIEBOT'O MOPSIIKA: METOJL XOPJ, METOJI CEKYIIUX, UX CKOPOCTh CXOAUMOCTH. ITonck




HKCTPEMYyMa: METOJ1 NapabOoIMYECKUX anmpOKCUMAII.

Tema 2.3. AnnpokCUMallMOHHBIE METO/IbI IEPBOTO U BTOPOTO MOPSIKOB
Annpokcumarus ¢ UICIoJIb30BaHUEM MTPOU3BOAHBIX, METO/IbI IIEPBOrO Mopsiaka. Merox
Hprotona nis pemienust ypaBHeHUd. MeTo1bl TOMCKA HYJISI TPOU3BOIHOM.
Onrtumuzanus MerogoM HproToHA, pa3sinyHble HHTEPIIPETAIIMKA METO/IA.

Tema 3.1. MHOTOMEpPHBIE METO/IbI HYJIEBOT'O MOPSIIKA

MHuoromepHBbIe 33124, crielu(rKa MoMucKa B MHOTOMEPHOM MIPOCTpaHcTBe. MeTo
MMOKOOPAMHATHOTO CIIyCKa U ero HegocTaTku. OBpakHble PyHKIMOHANBI. TecToBbIe
¢bynkuuu, pynkuus Pozenbpoka. Meton Xyka-/[)xuBca. Meron PozenOpoxa.
Oproronanmm3zanus ['pama-IlImuara. Metoa Hennepa-Mupa.

Tema 3.2. MHOroMepHbI€ METO/IbI IEPBOIO U BTOPOT'O MOPSIIKOB

[Tpou3BoHbIC PYHKIIMM MHOTHX apTyMEHTOB, TPAJIUEHT U €ro CBOMCTBA. MeTo
IPaJIMEHTHOrO CITyCKa, €ro CBOMCTBA U Bapualn. Bropeie mpou3BoaHbIE, MaTpUIla
I'ecce. Muoromepnsbiii Metog HeroToHa. KBa3MHBIOTOHOBCKHE METOIBI.

Tema 3.3. Pemienue 3a1au ¢ orpaHUYEHUSIMU

Bupas! orpanndeHuii B MHOrOMEpHBIX 3a7ayax. AHaIUTUYECKHE OXO/IbI K PEIICHUI0
3aJ1a4 ¢ OrpaHMYEHUSIMU: UCKIIIOYEHHE ITIEPEMEHHBIX, METOJ] MHOXUTeNel Jlarpanxka.
YucneHHble TOIXO0/bI K 33ja4aM ¢ OrpaHUYeHUsIMU. MeTo/ibl ITpadHbIX GYHKUIUII.
Meroa npoekuuy rpajieHTa.

Tema 3.4. JIu"eliHoe MporpaMMUpOBaHKE

[TocranoBKka 3a1a4ul IMHEHHOTO MPOrPAMMUPOBAHUS KaK ONTUMHU3ALMU C
OrpaHUYEHUSAMU. MOTUBALIMOHHBIE IPUMEPHI 3a1a4, CBOJALIMXCS K TMHEHHOMY
nporpaMmupoBanuio. I'papuueckoe pemenue. Meron nepedopa BEpIINH U €T0
CJI0KHOCTh. CUMIUIEKC-METO/: FreoMeTpuuecKas nurepnperanus. Kanonnyeckas
¢dopma 3a1aun TMHEHHOTO MPOTrPAMMHUPOBAHMS. DKBHUBAJICHTHBIE ITPE0Opa30oBaHuUs
3aJjauu B KaHOHUYECKOM (hopme. YncineHHas peanu3alus CUMILUIEKC-METoa,
cuUMIuIeKc-Tabsnna. Bei0op HauambHOM TOUKU: METOJ UCKYCCTBEHHOM BEPIIMHBI.
CnoKHOCTh cUMILIEKC-MeTOAAa. MeTo1 3JUIMIICOUI0B.

Tema 4.1. IlonaTre o BapuaMoHHBIX 3a/1a4ax
Bapuanunonssle 3a7jaun kak 6eCKOHEUHO-MepHbIe. BapualioHHOe HCUMCIeHUE U €T0
MECTO B HayKe.

Tema 4.2. ®yHKkuMOHAN U €r0 Bapuanus
[Tonsatue o pyHkunoHasne, npumepsl GyHKIMOHANOB. MHTErpambHbIi (QyHKIMOHA.
Bapuanus ¢yskiuonana. Bapuanus uaterpagbHoro @yHKIMOHAIA.

Tema 4.3. YpaBHeHue Diinepa U €ro Bapuanuu.

OcHoBHasl TeopeMa BapHallMOHHOTO UCYUCIIEHUS, SKCTpeMyM (pyHKIMOHaNa. 3aja4da ¢
(buKCUPOBaHHBIMM KOHIIAMHU. Y paBHEeHHE Diliepa, OCHOBHAs JIeMMa BapHallMOHHOTO
ucuucienus. YacTHele cirydan u 0000IIeHUsI ypaBHEHUs Didiepa.

Tema 4.5. Knaccuueckue 3agaun BapHAIIOHHOT0 HcUnciieHus Pellienue 3aaadn o
Opaxucroxpone. M3onepumerpruueckue 3aaaud. 3aaada JIuaoHsl. 3aqaya o HEemHON
TUHUH. 3a/1aya 0 MUHUMAJILHON TTOBEPXHOCTH BparieHus. [ eoqe3ndyeckue TMHUN.
3a/iayi ONTUMAIBHOTO YIIPABJICHHUSL.

4.3.

[TpakTueckue (CEMUHAPCKUE) 3aHATUS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUN (uac) MMOATOTOBKH, | AUCIUI

(dac) JIUHBI

Y4eOHbIM MJIaHOM He MPEAYyCMOTPEHO




Bcero

4.3.1.1.1. JlaGopaTopHble 3aHATHS

Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb PUBEICHBI B TabmuIle 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
iﬁj HanmenoBanue 1a0b0opaTopHbIX paboT Tp ynz):;v([:l;ocu, HrII) 2;:::55?3? Iz)[ilgc}::f;r?
(gac) JIMHBI
Cemectp 4

1 BBoaHoe 3ansiTue 1
2 UucneHnHble METObI HYJIEBOTO TOPSJIKA 2 4 2
3 Pemenue 3amay 6€3yCIIOBHON ONTHMU3AIAH 2 5 2
4 Pewenne ypaBaenus MerogoM HeroToHa 2 4 3
5 Brluncienne paccTosHUS MKy KPUBBIMHU 2 5 3
6 MeTo]1 CKMMAOIIUXCSI MHOTOTPaHHUKOB 3 5 3
7 3aayu TMHEHHOTrO IPOrpaMMHUPOBAHMS 3 5 3
8 YucneHHoe peleHne 3a1a4 BApUuallmOHHOTO 2 5 4

UCUMCITICHUS
Bcero 17

4.4. KypcoBoe mpoeKTHpPOBaHKE/ BBHITIOIHEHUE KypCOBOU pabOTHI

VY4eOHbIM [JITaHOM HE MPEAYCMOTPEHO

4.5. CamocrodrenbHas paboTa 00y4aroUXxcs
Buasl camocTosiTenbHON paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IUIIEe /.

Tabnuna 7 — Buabsl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIeCcKOro MaTepuana 60 60
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3ananus (PI'3)
Beimonuenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a0uHuKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU
20 20
atrectrauuu (ITA)
Beero: | 110 110




5. IlepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PaboThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)

yLIe6HO'MeTOI[I/ILI€CKI/Ie MaT€puralbl I CaMOCTOATEIbHOU pa6OTBI 06yqalonmxc>1 YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/1aHUH NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUSOHBIX H3AaHUI

LTudp/ KomuectBo 3x3eMIuisipoB B
OUOIMOTEKE
URL bubnmorpaduueckas ccrpika
(KpoMme BIIEKTPOHHBIX
azapec
IK3EMILUISIPOB)

519.6/.8 Yucnennsle METOIBI B IpUMepax U 3ajadax [Tekcr] :
K '43' yuebnoe nocooue / B. M. Kupees, A. B. Ilanrenees. - 40
3-¢ u3n., ctep. - M. : Boicut. mik., 2008. - 480 c.

YucneHHble METOIbl B MATEMaTHYECKOM
Mo terpoBanuy : yue6. mocooue / H.I1. CaBeHkona,
O.I'. IlpoBopoBa, A.FO. MokuH. — 2-¢ u3J., ucmp. u
nor. — M. : APTAMAK-ME/IUA : UHOPA-M,
2017. — 176 c. - Pexxum nocryna:
http://znanium.com/bookread2.php?book=774278

Bacunses, A.H. MATLAB. Camoyuurens.
[IpakTrueckuit moaxon [ DNEKTPOHHBIN pecypc] : . —
OnektpoH. nan. — CII6. : Hayka u Texnuka, 2015. —

448 c. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll id=69619

7. IlepedyeHb MEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(OPMAaLIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MH(}OPMaLOHHO-
TEJICeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIHMOHHOU ceT «HTepHeT)
URL agpec HanmenoBanune

http://matlab.exponenta.ru/optimiz/book_2/index.php | A. I'. Tpucdonos. "TloctaHoBKa 3a1a4u
OIITUMM3AIINU U YUCIICHHBIC MECTOJbI €€
pemienus”

http://matlab.exponenta.ru/optimiz/book_1/index.php | A. I'. Tpudonos. "Optimization Toolbox
2.2 PyKoBOJICTBO MOJIb30BATENS"

http://mmfd.nsu.ru/mmf/uch/2/Sor_ KURSLEC1.pdf | A.M. Marokus, C.b. CopokuH.
«Yucnennrie MeToabl, YacTs 1.
YucaeHHBIN aHAIN3»

http://www.statistica.ru/branches-maths/chislennye- | Uucnenubie MeTO/BI: pelieHUe
metody-resheniya-uravneniy/ HEJIMHEHHBIX YpaBHEHUH

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmie 10.




Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOrO MpoIiecca Mo AUCLUIUIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue coctaBHOM 4acTu Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayiuTOpuUs

JlabopaTopust KOMIIBIOTEPHOTO MOJICTUPOBAHUS M a.22-09, 52-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEXKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTaIluU

By npoMeXyTOUHOM aTTeCTalMK [lepeueHb OLICHOYHBIX CPENICTB
JuddepenurpoBaHHbIi 3a4ET Crnucok BONpocos;
TecTsr;
3agaun.

10.2. B kawyectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas puBeAeHa B Tabnuie 14. B TeueHue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu o1ieHKH YpoBHs ¢hOPMHPOBAHHOCTH KOMIIETEHLIUN

Or11eHKa KOMITETEHITUH

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mKana P P (bop

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €TI0 M3J1aracrT;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYyPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJOXKECHHSI C MPAKTUIECKON
JIESITSIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— CBOOOJIHO BJIAJIEET CHCTEMOM CIIEIMATIN3UPOBAHHBIX OHITHIA.

COTIIMYHO»
(GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«XOpoHIO»
Ga4YTCHO»

— 00yJaroUiCs TBEPIO YCBOMII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY HW3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOWU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C IPAKTUYECKOH JCATEIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

«YOOBJICTBOPUTCIIEHO»
(GavTCHO»

— oOyyJaronuics yCBOWJI TOJIBKO OCHOBHOM IPOTpaMMHBIM MaTepual,
[0 CYILIECTBY H3JaraeT €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOW
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHUS B MPAKTUYECKOM IMPUMEHECHHM 3HAHMI
HaIIpaBJICHUS,

— cJ1abo apryMEHTHPYET Hay4HbIC MTOJIOKCHHUS,

— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB H 00O0IIECHU;

— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— o0yJaromuics HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIOMYCKaeT  CYyIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH TP
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIlPaBJICHHUH;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa MpeIcTaBlIeHbl B Ta0wmie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
UHAMKATOpa
Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera
Ne n/nt Ilepeuens BonpocoB (3agau) i 3ayera / audd. 3agera Koz
MHAMKATOpa

1 [ToHsITHE O YHMCIEHHBIX METOJIaX, UX KJIaccu(UKaIMsl. [IK-5.3.1

2 YpaBHEHHUS C OJHOW IIEPEMEHHOM: BBIIIOIHUTH HECKOIBKO [IK-5.B.1
11aroB METOAAa TUXOTOMHUH.

3 YpaBHEHHU C OJHON IEPEMEHHOM: BBIIIOJIHUTH HECKOJIBKO [IK-5.B.1
miaroB Metoga HproToHa (KacaTeabHBIX).

4 YpaBHEHHU C OJHOW IEPEMEHHOM: BBIIIOIHUTH HECKOIBKO [IK-5.B.1
11aroB METOJA CEKYIIHX.

5 Cucremsl ypaBHeHui: MeTos1 HproToHa. IIK-5.3.1

6 Heo6xonumoe ycnoBue 3kcTpeMyMa (pyHKIUU OHOM [IK-5.3.1
IIEPEMEHHOM.

7 OkerpeMyM QYHKIIUH [TPU HAIWYMKA OTPAaHUYEHUI: METO [IK-5.3.1
HEONpeneNEHHbIX MHOXKUTENEH Jlarpanxka.

8 OpHOMEpHast ONTUMHU3ALMSA: . BBIIIOJIHUTH HECKOJIBKO LI1aroB [IK-5.B.1
MeTOJ1a AMXOTOMUHU.

9 OpHOMEpHasi ONTUMH3ALMS: | BBIIOJIHUTD HECKOJIBKO IIaroB IIK-5.B.1




Merona PudboHauuu.

10 OnHOMepHast ONTUMHU3ALUS: © BHITOJHUTh HECKOJIBKO I11aroB IIK-5.B.1
METO/1a 30JIOTOTO CEUCHHSI.

11 OnHoMepHasi ONTUMHU3ALIUS: © BBIIIOJHUTh HECKOJIBKO I11aroB I[IK-5.B.1
MeTo/1a mapadoll.

12 OnHoMepHast ONTUMHU3ALIUS: © BBIIIOJHUTh HECKOJIBKO I1aroB I[IK-5.B.1
Merozaa HerotoHa.

13 MHoromMepHasi ONTUMHU3AIKUS: METO TOKOOPIMHATHOTO I[IK-5.B.1
CIyCKa.

14 MHoromMepHas ontTumMu3anus: meroa Xyka-/[»xusca I1K-5.3.1
(UcclieTyIoIero MmoucKa).

15 MHuoromepHas ontuMusanus: meroa Hennepa-Muna [IK-5.3.1
(CKMMAarONIErocss MHOTOTpaHHUKA).

16 MmuoromepHas onTuMu3anusi: meroa PozenOpoka [IK-5.3.1
(Bpammarmmuxcst KOOpANHAT).

17 MHoroMepHasi ONTUMHU3AIMS: METOJ TPAJIMEHTHOIO CITYCKA. I1K-5.3.1

18 YcnoBHas ontuMu3aiys: MeToa mTpadHbIx GyHKIUN. I1K-5.3.1

19 MHuoromepHas ontuMu3anus: Mmeroa HproToHa. [IK-5.3.1

20 KBasu-aeroronosckue meroanl, MeTog BFGS TIK-5.3.1

21 JIuneitnoe nporpammupoBanue. [loctaHoBka 3a1auu, METOA [IK-5.3.1
nepedopa BepIUH.

22 Kanonndeckas dhopma 3agaum auHeriHoro nporpammuposanus. | I1K-5.3.1

23 CuMIUIeKC-METO/1 PeIIeHHS 33aJa9H JINHEHHOTO
IPOrpaMMHUPOBAHHSL.

24 [TonaTne QpyHKIMOHANA U €TO BapHaIlUH, HHTETPATHHBIN [IK-5.3.1
(GYHKIIMOHAT M €T0 BapHUalusl.

25 OcHoBHasl J1eMMa BapuallMOHHOTO HCYHUCIIEHUSI. [IK-5.3.1

26 3anaua ¢ GUKCUPOBAaHHBIMU KOHIIAMH. Y paBHEHHE Diiepa. [1K-5.3.1

27 3ajaya o enHOM JIMHUH. I1K-5.3.1

28 3ayaga 0 OpaxucToXpoHe (KpUBasi CKOPEHIIIETo CITyCKa). I1K-5.3.1

29 3anauda /luaoHbl (KpuBas, OrpaHUYUBAIONIAS] MAKCUMAJIbHYIO TIK-5.3.1

TIJTOIAIb).

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpPCOBOT'O MPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TprMepHBIii epedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITIOIHEHHS

Ne n/nn .
KypCOBOH paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1si  npoBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

. Kon
Ne n/mt [TprMmepHBIii TepeueHb BOIPOCOB IS TECTOB
WHIMKaTOpa

1 Y ci10BHSI TPUMEHMMOCTH METOJ1a TUXOTOMUH. I1K-5.3.1
2 CKOpoCTh CXOAMMOCTH METOAA TUXOTOMHMH. IIK-5.3.1
3 PaccunTaTh KOIMYECTBO IIArOB METOJIa TUXOTOMHH. T1IK-5.B.1
4 YcnoBust mpuMeHUMOocTH MeTo1a PuboHau4H IIK-5.3.1
5 CKOpOCTh CXOIUMOCTH MeTo1a PuboHauIHN T1IK-5.3.1




6 PaccunTaTh KOIMUECTBO I1aroB Merona dudonauyn TIK-5.B.1
7 Y ci10BHSI TPUMEHUMOCTH METOJIa 30JI0TOTO CEUEHHUS I1IK-5.3.1
8 CKOpOCTh CXOJIMMOCTH METO/1a 30JI0TOT'0 CEUCHUS I1K-5.3.1
9 PaccunTaTh KOJIMYECTBO IArOB METOIA 30JIOTOT'O CEUEHUS [1IK-5.B.1
10 YcnoBus npumenumocty Meroga HeroToHa [IK-5.3.1
11 CKOpOCTh CX0AMMOCTH MeToJia HhroToHa I1K-5.3.1
12 YcaoBus TPUMEHUMOCTH METO1a TTapadoJ I1K-5.3.1
13 CKOpOCTh CXOAMMOCTH METO/1a Tapadot IK-5.3.1

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00y4eHus1, mpeacTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONINE  MPOLEAYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUPYOIUX MOPSIAOK U IPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U IMPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uik O0YJIArOIIUXCS IO OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCA 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO Marepuajiga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riryOOKOoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHne COBpEMEHHOH JIEKIIMU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIAMEHTAIBHBIX TpOOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEHUIINX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JeKIUs BBIMOIHAET METOJO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (GYHKIWHU. JIEKIMsS pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEeACTaBICHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTHMHU AUCIUTUIHHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIpeieNsIeTcs IeJIeBON YCTAaHOBKOM K KaXKI0H KOHKPETHOH TeMe;

— TIOJIyY€HHE OINbITa TBOPUYECKOI pabOoThl COBMECTHO C IPEIOJIaBaTeNeM;

— pa3BuUTHE NOPOPECCUOHANTBHO-JENOBBIX  KayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEPECa, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOU paboTHI;

— TIOJlyueHHe 3HAaHWH O COBPEMEHHOM YpOBHE pa3BUTHS HAYKH W TEXHUKA U O
IPOTHO3€ UX pa3BUTHS Ha OJVDKalIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MOJIOXKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATH MX B  Pa3IUYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOT'O OHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

JIeKIIMOHHBI  MaTepua’d MOXXET CONpPOBOXKAATHCA JAEMOHCTpaluedl chnaiioB
UCTIOJI30BaHUEM PAa3aTOYHOTO MaTepuajia MpH TPOBEIECHHH KOPOTKHX IHCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIUITIIMHE.

CTpyKTypa npefocTaBiIeHNs JEKIMOHHOTO MaTeprana:

— H3noxeHne TEOPETUIECKUX BOIIPOCOB, CBS3aHHBIX C pACCMATPHBAEMON TEMOWH;




— Onwucanne anropuTMOB, AaHATTU3 UX CBOHCTB

— MmmocTtpanus paboThl aITOPUTMa Ha KOHKPETHOM IPUMEpe
— OO0001IeHne U3I0KEHHOTO MaTepralia

— OTBeTHl Ha BO3HUKAIOIIUE BOIIPOCHI IT0 TEME JICKIUH.

11.2. Meroauyeckue yKa3zaHUsS MJIs8 OOYYaIOIIUXCS IO BBITOJHEHHUIO JAOOPATOPHBIX
pabort

B xone BeimonHeHus m1a0opaToOpHBIX padOT oOydamImuics JODKEH YIriayOuTh H
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAIUOHHON XapaKTEPUCTUKON OO0y4aromerocs.
Brimonnenue m1adopaTopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue mabopaTopHbIX pabOT OOYYAIOIIUMCS SIBJISIETCS HEOTHEMIIEMOW YaCThIO
U3YYCHUS JUCLUIUIMHBI, ONIpENeiseMOl Y4YeOHBbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHUE CIICAYIOMNUX OCHOBHBIX 33/1a4 00y4aroIIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBICHUHW U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCIMILTUHBL,

— 3aKperuieHHe, Pa3BUTHE U JEeTalu3alus TEOPETUUYECKUX 3HAHHM, MOJyYEeHHBIX Ha
JIEKIIMSIX;

— TIOJy4YeHHWE HOBOHM MH(OPMAIIMH 110 H3y4aeMOW JUCIUILIHHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboTel ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanue U TpeOoBaHus K IPOBEACHHUIO J1a00paTOPHBIX paboT

BapuaHT 3amaHus 1Mo KaxaoW JabopaTOpHOH paboTe OOYyYaroIIUKCS TONy4aeT B
COOTBETCTBUU C HOMEpPOM B cmucke Tpynnbsl. [lepen mposencHwem abopaTopHO paboOTHI
oOyuaromieMycsi ClieyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOIUYECKUMH YKa3aHHSIMH IO €¢
BBIITOJIHCHUIO. B COOTBCTCTBUHU C 3aJaHUCM 06yanOHIHfICﬂ JOOJIDKECH ITOATOTOBUTH H€O6XOIII/IMI)I€
JAHHBIC, TIOJIYYHTh OT TMPEMOAaBaTeNis JONYCK K BBINOJHEHUIO JIAOOpAaTOPHOH paboThl,
BBIMIOJHUTh YKa3aHHYIO IOCJIE€OBATEIbHOCTh JACUCTBUN, MONY4YUTh TpeOyeMble pe3yJIbTaThl,
0(OPMUTH U 3aIIUTUTH OTYET MO TabOpaToOpHOI padoTe.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOMt paboTe

Otyer o naboparopHOil paboTe MOMKEH BKIOYaTh B Ce€0s: TUTYJIBHBIN JIUCT,
bopMyIUpOBKY 3a/laHusi, JaHHbIE BapuaHTa 3a/aHus, TpeOyeMble BBIYHMCICHUS, TpaduKw,
MOJIYYCHHBIC PE3YJIbTAThI U BHIBOBI.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

ITo xaxxaoi ynaboparopHON paboTe BBIMOJHSAETCS OTIENbHBIM OTYEeT. TUTYJIBHBIA JHUCT
oopmisieTcs B COOTBETCTBUU C Ia0ioHOM (0Opas3noM) mnpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «CeKTop HOPMATHBHOI JOKyMeHTalum». TeKkcToBble U rpaduueckue
Marepuaibl oQOpMIISIIOTCS B CcOOTBeTCTBUM C AciicTBytomuMu ['OCTamu u TpeGoBaHUAMH,
npuBeneHHbIMA Ha caiite T['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHON
JIOKYMEHTaLUN.

MeToaudeckiue yKa3zaHUS 110 TPOXOXICHHUIO JIA0OpaTOPHBIX pPabOT WMEIOTCS B
oubnuoreke:

UwrcneHHbIe METOIBI M BApUAITMOHHOE BhIYHCIeHNe [TekeT] : MeTonIecKue yKka3aHus K
BBITIOJTHEHHIO JIabopaTopHbIX padot / C.-IleTepl. roc. yH-T a9pOKOCM. MPUOOPOCTPOSHUS ; COCT.:
JI. A. Muponogsckuii, [{. B. llunatsaxos. - CII6. : M3a-Bo I'YAIIL 2012. - 46 c.
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11.3. Meroauueckue ykazaHus JUisi 0OyYarONIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHLHOMN
paboThI

B Xo/ie BBITIOJIHEHHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBITOJIHAET PadOTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpEINoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYaCTHSL.

Jlns oOyuaromuxcsi Mo 3a04HOi (hopme OOydeHHs, caMOCTOsITeIbHAs PaboOTa MOXKET
BKJIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
nenecooOpa3Hoe MIaHUpPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3allMH MPUOOPETAEMbIX 3HAHHI, OOCCIICUMBACT BBICOKHIA
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4arOUUXCASABIISIOTCS:

—  y4eOHO-METOJINYCCKUN MaTepHal 10 JUCIUILIHHE;

— METOJUYECKUE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00yYarommxcst
10 32049HOU (hopMe 0OyIeHUs).

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IPENyCMaTpUBAET KOHTPOJb KAadecTBAa 3HAHUHI
00yyaroIuxcs, OCyLIECTBISEMOIO B TEUEHUE CEMecTpa C ILIeJbl0 OLEHUBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

Tecmuposanue npogooumcs no 3agepuieHuro memamuieckoeo Onoka. Pezynomamoi
MecmupoBaHnus 6X00sim 6 OALIblL 3a pabomy 6 cemecmpe.

11.5. Meroauyeckue ykazaHusi A 00Yy4arOUUXCs MO MPOXOXKIACHHUIO MPOMEKYTOUHOM
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOIIUXCS  TMPEAyCMaTpUBAaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYEHHBIX OOYydYaloImMMCS B TIpOIecce
W3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOATEIHHONU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAaKTHUUECKUX 3a7ad. JK3aMeH, KakK MPaBWJIO, MPOBOJUTCS B
NepUoJl HK3aMEHALlMOHHOM CECCHMM W 3aBEpIIAeTCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHEHO», «HEYIOBIECTBOPUTEIIHHOY.

— 3ader — 9T0 (opma OIEHKHU 3HAHUMU, MOTYUYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUTUTMHBI B LIEJIOM WU MTPOMEXKYTOUHas (IO OKOHYaHHH CEMECTpa) OIleHKA 3HAHUN
00y4aromuMcs 1Mo OTAEIbHBIM pa3fiesiaM TUCHUIUIMHBI C aTTECTAIIMOHHOW OLEHKOHM «3a4TEeHO»
WJIN «HE 3a4TE€HO».

— muddepeHIupoBaHHbI 3aueT — 3To ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
00ydJaronMcs Npy U3YYCHUH JTUCIHUIUINHBI, TIPH BBITOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAIIMOHHON OIICHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BIETBOPUTEIHLHOY, «HEYAOBICTBOPUTEIHLHOM.

Cucrema OLIEHOK IIPU POBEJICHUU MPOMEKYTOUYHOM aTTeCTAllMN OCYLIECTBISAETCS
B COOTBeTCTBUH ¢ TpeOoBaHusMu IlonoxeHuit «O TekylieM KOHTPOJE YCHEBAEMOCTH U
MPOMEXKYTOUHON arTecTanuu CcTyaeHToB [YAIIL, oOyuarommxcs 1O TPOrpaMMbl  BBICIIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
W3MEHEHUH U ITonnuce
N . N Jata u Ne mpotokona
JOIIOJIHEHU . ConeprkaHre M3MEHEHHUH W TOTIOJTHEHUN 3aB.
3aceaHus Kadeapsl N
[Toanuce BHECIIETO kadenpoit
W3MEHEHUS
«07» mapta «07» mapta 2019
2019r Koppexruposra PT1/L r, mpotokoi Ne 6-18/19 %
«05» mapta «05» mapra 2020 LWC
2020 r Koppexruposra PT1/L r, mpotokos Ne 5-19/20
«09» mapTa «09» mapra 2021
2021r Koppexruposra PT1/L r, mpotokos Ne 6-20/21 L%%é




