MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmi kadeapomn
byHKUUOHarnbHO20 aHanusa
U oriepamopHbIX ypasHeHuUU

KameHckui M.U.
nodnucsk, pacwugposka rnodnucu

25.05.2023 .

PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

51.B.0O1 Cucrembl LENOYNCNEHHBIX COBUIOB U OperMbI B MPUKNagHbIX 3agavax

1. Koa u HaumeHoBaHuMe HanpasneHus noarotosku: 01.04.04

npuknagHas matemaTuka

2. Npodunb noaroToBKU: NpnuMeHeHne MaTeMaTUYECKMX METOAOB K PELLEHNIO MHXEHEPHbIX
N 9KOHOMMYECKNX 3agau

3. KBanudumkaumsa BbINyCKHUKA: Marnctp

4. dopma oby4yeHMA: oyHas

5. Kadbeppa, oTBevarwan 3a peanusauumio AUCLUUNIUHBLIL: (OYHKUMOHANBbHOIO aHanumsa u
ornepaTopHbIX YpaBHEHUI

6. CoctaButenu nporpammsbi: YwakoB Cepren Hukonaesud, OUEHT, K.(p.-M.H.

7. PexomeHpoBaHa: HMC maTtematmyeckoro dakynbteTta, npotokon Ne0500-06 ot
25.05.2023r.

8. YuebHbin roa: 2023-2024 Cemectp(bl): 1



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llensmu oceoeHusi yuebHoU ducyuniuHbl 6715 MmMCs:

- HayuMTb WCMONb30BaTb MNEPEnoSsIHEHHbIE CUCTEMbI (OYHKUMA, a TakkKe CUCTEMbI
coxpaHsiloLme CTPYKTypy casura, B undpoBon obpaboTke curHanos.

3adayu y4ebHoU OucyunuHbI:

- MOCTPOEHMNE Y3MOBbIX PYHKLMIA Ha OCHOBE LIENTOYUCIIEHHBIX COBUIOB OAHOW (OYHKLNN,
OpTOroHanu3aumnsa LenoYUCIEHHbIX CABUIOB OAHOW (OYHKUMK, HaXOXOeHWe [OBOWCTBEHHbIX
dpernmoB Kk bpenmy Mabopa, anropnTMmbl pasnoxeHus no ppenmam.

10. MecTo yye6HOM AncUUNUHBbI B CTpykType OOI:

[ucumnnmnHa oTHocUTCA K obasatenbHon Yact bnoka b1.
[na ycnewHoro OCBOEHUA AUCUMMAMHBI HEeobXoauMMO npeaBapuTenbHOe W3yveHue

KypcoB «MaTtemaTtudeckum aHanua», «PyHKUMOHANbHbLIN aHanuad», «4YucrneHHble MeToabl»,

«Anrebpanr.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM

nporpaMmmbl (KOMNeTEeHLUMSAMU) U MHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMNeTeHUuun
MK-1 | CiocoOHOCTH MK-1.2 | YmeeT HaxoauTb, 3HaTb: OCHOBHbIE MOHATUSA 1 TEOPEMbI TEOPUM
IPOBOIMTH opmynmpoBaThb 1 dpermoB n cuctem Pucca
HAYYHbIC ag;']'_liﬁo';g:;iéme YMeTb: AoKasbiBaThb TEOpeMb! 1 MPUMEHSTS
HCCIICI0BAHUS, a4 B MeToAbl N3 Teopun pperimoB 1 cuctem Pucca
Ha OCHOBE npocbeccuoHanbHoin | ATA PELLERNA 3anad )
CyILLECTBYOIIHX [eATenbHOCTY BnageTtb: OCHOBHbIMU npuémamn 1 meToaamm
METOJIOB B pelueHnsa 3agav LI,I/Id.)pOVBOI/I 06paboTkn curHamnos
. npm nomowm dpermoB cuctem  Pucca,
KOHKPETHOH MOCTPOEHHbIX Ha OCHOBE  LENOYUCIIEHHbIX
oOJactu COBUIroB 0gHOM OYHKLNN
HpO(bGCCI/IOHaHbH MK 1.3 BrnageeT HaBblkaMu | 3HaTb: OCHOBHbIE NOHATUSA pa3fernos
O NEeATETbHOCTH Hay4HO- _ | BMCUMNAVHBI, METOAbI aHanu3a n JokasaTenbCcTB
MCCNEAOBATENbCKON | ocHoBHBIX YTBEPKACHMI;
pabote YMeTb: NpUMEHATb annapaTt Teopumn perimMoB n
cuctem Pucca B pelueHmMmn npakTu4eckmx 3agav;
BnageTb: HaBblkamMu aHanusa U UccregoBaHWUS
KOHKpEeTHbIX 3aJau.

12. O6bemM gucuUnNnNUHbI B 3a4eTHbIX eanHMuax/yac. — 3/108.

CDopma npome)KyTquoﬁ aTTecTauummn — 3avet

13. TpyaoemkocTb NO BMAaM y4ye6HOM paboTbl

TpyaoemMKoCTb
Bug yuebHon paboTbl Bcero
AyOMTOPHbIE 3aHATMA 32
Jlekuun 16
B TOM 4umcre:
MpakTnyeckme 16




JlabopaTopHble
CamocTtosTenbHasi paborta 76
B TOM 4ucre: Kypcosas pabota (NpoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn
3auém
UToro: 108
13.1. CopepxaHue AUCLUUNIUHDI
Peanunzauus
HavmeHoBaHue pasaena
Ne asgena CopepxaHve pasgena gUCLMNnHbI AvCUMNINHG ¢
n/n | Pasa P P NOMOLLbIO
ANCUUNNNHBI N
OHNawH-Kypca,
QYMK *
1. Jlekuum
MpuknagHble MeTon HamMeHbLUMX KBagpaToOB B MPUKNagHbiX 3agadvax. 3agada | https://edu.vsu.ru/
3aJayun B TEOpUU | UHTepnonauun 1 kBasuuHtepnonauun. ®penmbl  [abopa B | course/view.php?
dhperMoB 1 uncpposor obpaboTke curHamnos. id=24233

1 cuctem Pucca Metog  HammeHblMx  kBagpaTtoB. JluHewHass  perpeccus. | https://edu.vsu.ru/
OptoroHanbHas perpeccuss. Cnyyam HECOBMECTHbIX CUCTEM | course/view.php?
nonHoro padra. lNMonnHomuaneHas perpeccus. Matpuua Npama n eé | id=24233
cBoncTBa. HekoppekTHoe npumeHeHne MHK.

dpenmbl 1 Onpepnenexne dpenva B npocTpaHctee C" . Mpanuubl dpeima. | https://edu.vsu.ru/
cuctembl Pucca | Xectkuii dpenim. PaBeHcTBO MNapceBans. 3aMKHYTOCTb M NonHoTa. | course/view.php?
B Teopema 0 HeOBXOOMMBIX U AOCTATOYHbIX YCNOBUSIX Ans dpenmva. | id=24233
KOHEYHOMEpPHbIX | Teopema O rpaHuuax >XEcTtkoro dpenma. Ppenm [Mapcesans.

npocTpaHCcTBax [Mpumepbi.

3 OnpepneneHne cuctembl Pucca B npoctpaHctBe C" KoHcTaHTbl | https://edu.vsu.ru/
Pucca. Teopema o HeobxoaMMbIX M OOCTATOMHbIX YCMOBWUSX And | course/view.php?
cuctembl Pucca. Teopema o0 opToHOpMupoBaHHon cucteme Pucca. | id=24233
CBA3b MeTOAa HaMMeHbLUNX KBagpaToB 1 ppenmos. OnepaTopsl https://edu.vsu.ru/
aHanum3a u cuHTesa. PperiMoBbI onepaTop. [ABONCTBEHHbIN course/view.php?
dperiMm. CrHrynspHoe pasnoxeHvne maTpuubl. [Npumepsbi. id=24233
KBasunHTepnonauus. Y3noBas DyHKLMSA BasucHble | https://edu.vsu.ru/

WHTepnonaums . . - - >
o LEeHTpUpOBaHHbIE CnnamHbl U WX cBowncTBa. PyHAameHTanbHbIN | course/view.php?
cnnaviH. id=24233

4 LeNIo4YUCTIEHHBIM -

9 https://edu.vsu.ru/
cosuram ogHom TpeTbs TeTa-pyHKUMA Akobu. Y3noasa yHKUMSA, MOCTPOEHHAsA M3 course/view.php?
PYHKLMM LenoyuncreHHbIx caBuros yHkumm Maycca. P : -

id=24233
®peinmel u dpenimbl M1 cucteMbl Pucca B npocTpaHcTBe LZ(R). dpenmbl https://eqlu.vsu.ru/
cuctembl Pucca . 9 o course/view.php?

5 abopa. Teopema o gBoWCTBEHHOM (hpenme k cpenmy labopa. | =

B NPOCTpaHCTBe id=24233
LY(R) Onpegenenust n npumepsl. FabopaTop.
2. [lpakmuyeckue 3aHsIMus
2 BrnbnnoTekn
numpy u CuHTakcnc 1 6GasoBble KOHCTPyKUuuM a3blka Python. YcnoBHbeiv | https://edu.vsu.ru/
matplotlib siabika | ON€PATOP 1 OnepaTopbl Lkna. course/view.php?i
d=24233
nporpamMmmupoBaH -
POTP P BrbnmoTekn numpy n matplotlib. MocTpoeHne rpadmkos. https://edu.vsu.ru/
na Python . -
course/view.php?i
d=24233
Wcnonb3oBaHne 6ubnmotekn numpy.linalg gna MHK wn SVD- | https://edu.vsu.ru/
pasnoXeHnsa maTpuu,. course/view.php?i
d=24233
1 MpuknagHble MpumeHeHMa MeToda HauMeHbLUMX KBagpaTtoB W cuHrynsipHoro | https://edu.vsu.ru/

3agaym B Teopuu
dhpenmon "

pasnoxeHus.

course/view.php?i
d=24233
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cuctem Pucca
4 | NHTepnonauus [MocTpoenune 6asuncHoro LEeHTPUPOBAHHOIO crnnanHa. | https://edu.vsu.ru/
no WHTepnonsaums npu nomoLum yHaaMeHTanbHOro cnnanHa. course/view.php?i
LienoYUCHEHHbIM d=24233
- | TpeTbs TeTa-pyHKUNA Akobu. MHTepnonauns no uenoYncrieHHbIM https://edu.vsu.ru/
caBuram  OgHOM ; -
casuram dyHkuum Maycca. course/view.php?i
CpyHKLY d=24233
5 dpenmbl n | NMoctpoeHune aBoricTBeHHOro hpenma Kk pperimy Mabopa. Mpumepsl | https://edu.vsu.ru/
cuctembl Pucca B | pPasnoxeHusa oyHKLMN course/view.php?i
NpocTpaHCTBe d=24233
L’(R)

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHsATUIN (4acoB)

JlaBopaTopHbl CamocTosTenbHas
[NpakTnyeckme Bcero
e paboTta

Ne HanmeHoBaHue
n/n pasgena gucuunnuHbl | Jlekumm

1. MpuknagHble 3agaun B
Teopun  penmoB 1" 4 4 16 24
cnctem Pucca

2. bubnuotekn numpy wu
matplotlib A3blKa 6
nporpaMmmnpoBaHms
Python

16 22

3. ®periMbl 1 cucTeMbl
Pucca B
KOHEYHOMEPHbIX
NpPOCTPaHCTBax

4, WHTepnonauus no
LLenoYncneHHbIM
caBuram ogHon

dyHKUMN

5. dperimbl U CUCTEMBI
Pucca B npoctpaHcTBe 2 2 8 12
L*(R)

Bcero 16 0 16 72 108

14. MeTogn4eckue ykasaHusi Ans ob6y4aromxcs N0 OCBOEHUIO OUCLUNITUHbI

B npouecce npenogaBaHus AUCUMNANHBI UCMONb3YIOTCA Takue BuAbl y4eGHoW paboThl,
KaK NeKuun, NpakTUYeckue 3aHATUS, a TaKkKe pasfuyHble BUObl CaMOCTOSTENbHOW paboThbl
obyvatowmxcs. Ha nekumsax pacckasbiBaeTcs TeOpeTUYECKUM MaTepuar, Ha MpaKTU4ecKmx
3aHATMSAX peLualoTcs 3a4adum Nno TeopeTUYeckomy MaTtepuarny, NpoYMTaHHOMY Ha NEKLUSIX.

Mpn n3yyeHun kypca «CuUCTEMbI LIEMNMOYUCIEHHbIX COBUIOB U bperiMbl B NpUKNagHbIX
3agavyax» obyyalwmumcsa crnegyet BHMMAaTENbHO CnyliaTb W KOHCMEKTUpoBaTb Martepuarn,
n3naraemblil Ha ayauTOPHbIX 3aHATMSAX. [ANs ero MoHUMaHWUA U Ka4eCTBEHHOro YCBOEHMS
pekoMeHayeTcs criegytolasi nocrneaoBaTesibHOCTb AeCTBUN.

1. Tocne Kaxgow nekuMuM CTyoeHTaM pekoMeHayeTcsl noapobHo pasobpatb
NMPOYMTaHHbLIA TEeOopeTUYeckuii MaTepuarn, BblyduTb BCe oOnpeaeneHuss u  opMyrvpoBKM
TeopeM, pa3obpaTtb NPUMepbI, pelleHHble Ha nekuun. MNepea cneayollein nekumin obsa3aTensHO
NOBTOPUTbL MaTepuan npeablayLLen nekuum.

2. Mepen NpakTUYECKUM 3aHATUEM 00s3aTENbHO NOBTOPUTL NEKLUMOHHbIV MaTepuan unm
mMaTepuan npeablaylwiero npakTu4eckoro 3aHsTus. ocrne npakTU4eckoro 3aHATMS elle pas
pa3obpaTb peLleHHble Ha 3TOM 3aHATUM MPUMEPBI, MOCME Yero MPUCTYNUTb K BbINONHEHUIO
AOMallHero 3agaHus. Ecnv npu pelueHnn npumMepoB, 3afaHHbIX Ha AOM, BO3HUKHYT BOMPOCHI,
ob6si3aTeNnbHO 3a4aTh Ha cneaylowem MNpPakTUYEeCcKOM 3aHSTUW WM B MPUCYTCTBEHHbLIA 4Yac
npenogasatento.

3. Mpu NnoaroToBKe K NPaKTUYECKUM 3aHATUSIM NOBTOPUTb OCHOBHbLIE MOHATMS MO TEMaM,
n3y4nTb NpumMepbl. Pelias 3agayn, npeaBapuTenbHO NOHATL, KAKOW TeopeTudeckuii matepuan
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HY>XHO Kcnonb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE pewnTb
npakTuyeckne 3agaqw.

OcBoeHve aucuunnvHbl  npegnonaraeT He TONbko o0bsi3aTenbHOE noceleHue
obyvaroLwmmMca ayanTopHbIX 3aHATUM (NEKLUU N NPaKTUYECKUX 3aHATUIN) U aKTUBHYIO paboTy Ha
HUX, HO N CaMOCTOATENbHYI0 y4ebHYI0 OeATENbHOCTb B CEMECTPax, Ha KOTOpPYK oTBOAUTCA 72
Yyaca.

CamocTosTenbHas y4yebHas [eATenbHOCTb CTYAEHTOB no  AucuunnuHe «Cuctembl
LerIoYUCIIEHHbIX CABUIOB M perMbl B NPUKNadHbIX 3agadax» npegnornaraeT u3yyeHue
pekoMeHayeMon npenogaBaTenemM nutepaTtypbl NO BOMPOCAM FEKLUMOHHbIX U NPaKTUYECKNX
3aHATUA  (NpuBedeHbl Bblle), CaMOCTOATENbHOE OCBOEHWE MOHATUAHOrO annapata Wu
NnoAroTOBKY K TEKYLLUMM aTTecTaumsam (MpUMepbl CM. HUXE).

Bonpocbl NEKUNOHHBIX U NPaKTUYeCKUX 3aHATUN ODCYXXKOalTCHA Ha 3aHATUSX B Buae
YCTHOrO onpoca — WHAMBMAYanbHOro M poHTanbHoro. Npu NoOAroToBKe K NEKUMOHHBIM W
NPaKTUYECKUM 3aHATUAM, OOydalowMMca BaXHO MNOMHUTb, YTO WX 3ajdaya, OTBevas Ha
OCHOBHbIE BOMPOCHI MNfaHa 3aHATUS U OOMNOMHUTENbHbLIE BOMPOCHI NpenogasaTens, nokasaTb
CBOW 3HaHWSA M KPyrosop, yMeHue fornyeckun rnocTpouTb OTBET, BNajeHne MateMaTuyecKum
annapaTtoM U MHble KOMMYHUKATUBHbIE HaBbIKW, YMEHME OTCTaMBaTb CBOK MPOGECCUOHANBHYIO
nosvumo. B xoge yCTHOro onpoca BbISIBMSAIOTCA AeTanu, KOTopble MO KakMM-TO NpUYMHaM
oKasanucb HeAOCTaTOYHO OCMbICIIEHHBIMW CTyAeHTaMu B Xxo4e y4ebHbIX 3aHATUN. TeM cambim
ONpPOC BLINOMHAET BaXHenLwme o6y4valoLlyto, pPasBUBAIOLLYI0O WU KOPPEKTUPYIOLLY (YHKUNN,
No3BONSIET CTyAeHTaM y4ecTb HegopaboTKM N n3bexaTtb UX NPy NOArOTOBKE K MPOMEXYTOYHbIM
aTTecTauumsam.

Bce BbinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3aAaHnA (BbINOSIHEHNE KOHTPOSbHOM
paboTbl U NpaKkTUYEeCKUX 3aJaHuin) noanexaT nocnenylwen npoBepke npenoaasaTenem.
PesynbTtatbl Tekywux aTTecTauui yyuTbiBalOTCA npenogaBaTenieM npyv  NpOBeAeHUM
NPOMEXYTOYHOM aTTecTaumm (3a4erT).

15. lMepeyeHb OCHOBHOM WU [AONONHUTENLHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUNIIUHDI
a) OCHOBHas nuTepartypa:

Ne
n/n

MNCcTOYHUK

JdononHutenbHble rmasBbl YHKUMOHANbLHOrO aHanu3a: dperMmbl U cuctembl Pucca : yyebHoe
nocobue / C. H. Ywakos, T. KO. CanpoHoea, . A. HoeukoB, E. A. Kucenes ; BopoHexckui
rocygapCTBeHHbIN yHUBepcuTeT. BopoHex : Magatensckuin gom BIY, 2022. 99 c. : vn., Tabn. ; 20
cm. ISBN 978-5-9273-3456-8.

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcToYHMK
Pucc, @. llekuun no dyHKumoHansHoMy aHanusy / ®. Pucc, b. Cekedanbsu-Hagp ; nep. ¢ dp.
1 O.A. Bacunbkoea nog pea. C.B. domuHa; pen. C.A. TenskoBckuii .— M3a. 2-e, nepepab. u gon.
— M. : Mwp, 1979 .— 587 c.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHblE pecypchl (ounumanbHble pecypcbl

NHTEpHeT)*:
Ne
Pecypc
n/n P
1 YHusepcumemckas bubniuomexka ONLINE http://biblioclub.ru/
2 AnekmpoHHas bubnuomeka 3HL BI'Y https://lib.vsu.ru/
3 OneKkTpoHHOo-6nbnuoteyHasa cuctema "fanp" https://e.lanbook.com/



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3594&TERM=%D0%A0%D0%B8%D1%81%D1%81,%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/
https://lib.vsu.ru/
https://e.lanbook.com/

brnoe o npumeHeHuu A3bika npoepammuposaHuss Python e ecmecmeeHHO-Hay4YHbIX
OucyurinuHax https://scipython.com/

5 LHokymeHmauus k 6ubnuomeke numMpy si3blka rpogpammuposaHus Python https://numpy.org/

LHokymeHmauuss Kk  6ubnuomeke  matplotlib  s3bika  npoepammuposaHusi  Python
https://matplotlib.org/

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06GecneyeHns AnA caMOCTOATENIbHOW paboThl

Ne
NcTouHmk
n/n
JdononHuTtenbHble rmaBbl PYHKUMOHANBLHOIO aHanusa: dperiMbl n cuctembl Pucca @ yuebHoe
1 nocobue / C. H. Ywakos, T. KO. CanpoHoBa, N. A. HoBukos, E. A. Kucenes ; BopoHexckuii
rocyaapCTBeHHbIV yHMBepcuTeT. BopoHex : Msgatenbckui gom BIY, 2022. 99 c. : un., Tabn. ;
20 cm. ISBN 978-5-9273-3456-8.
5 MonoxeHve 06 opraHu3aumM camocToATenbHOW paboTel oObyyarowmxca B BopoHexckom
rocygapCcTBeHHOM yHMBEpCUTETE

17. OO6pasoBaTtenibHble TEXHONOrMU, MUCNOSib3yeMble TMpu peanusaumm y4ebHoOM
OUCUMNNUHBbI, BKIOYasas [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe 06y4eHue):

Mpn peanunsauuun y4ebHON ANCUMNANHBI NPOBOASTCA pasfuyHble TUMbl NeKuuin: BBOAHAsS
nekuus, nekums-uHgopmauuns, nekums-guanor, nekumss C MpUMEHEHWE COBPEMEHHbIX
KOMMbIOTEPHbLIX TEXHOMNOIMMM (Nekuuns-npeseHTaumns), a Takke MNpakTUYeCKMX 3aHATUW, Ha
KOTOpPbIX OCYLLECTBNAETCA peLleHne 3af4ay U YCTHbIe ONPOChl MO TEMaM 3aHATUS.

B yactu ocBoeHus matepuana NekUNoHHbIX U NPaKTUYECKUX 3aHATUN, CaMOCTOATESNbHON
paboTbl NO OTAENbHbIM pasgenam LOUCUMUNMAWHBI, NPOXOXAEHUS TEeKyLWen U NPOMEXYTOYHON
aTTecTauumn MoXeT NMPUMEHATLCSA SNEKTPOHHOe 0by4eHne n AUCTaHUMOHHbIe obpa3soBaTesibHble
TEXHONOMMM, B YaCTHOCTW, 3NEKTPOHHbIEe Kypchbl: https://edu.vsu.ru/course/view.php?id=24233
Ha nopTane «ANeKTPOHHbIN yHMBepcnuTeT BIY».

CamocTosiTenbHas pabota pernameHtupyetca  [lonoxeHnem 006  opraHusaumm
CaMOCTOATENbHON paboThbl 0by4vatowmxca B BOpoOHEXCKOM rocyapCTBEHHOM YHUBEPCUTETE.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

ans npoBeneHnst NEKLUMNOHHbIX NCnonb3ylTcs aygutopun, OCHalLEeHHble
cneumanu3anpoBaHHON Mebenblo, ANns NPOBEeAEHUs NPaKTUYECKMX 3aHATUM — KOMMblOTEepHbIe
ayauTopumn C YCTaHOBMNEHHbLIM NpunoxeHnem Anaconda.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopaOoK OLEHKN 0CBOeHMSA oBydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaep)kaHMeM creaytoLmx pa3aenos AUCLUUNIUHBIL:

HavnmeHoBaHue WHankaTop(bl)
m pasgena AuCUUnInHLI KO“&Z?;)eH AOCTVXEHNA OueHouHble cpencTea
(mogyns) 5 KoMneTeHumm
) MK-1 KoMMnekT npakTMKOOPUEHTUPOBAHHBIX U
1. Paspenbl 1-5 MK-1.2, NMK-1.3 [OMALLIHUX 3aaHWN 13 1.20.1
lMpomexyToyHas aTTectauuns lNepeyeHb BONpOCOB K 3a4éTy 13 n.20.2,
dopma KOHTpOnst — 3a4éT KUMbI onsa 3auéta



https://scipython.com/
https://numpy.org/
https://matplotlib.org/
https://edu.vsu.ru/course/view.php?id=24233

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaenstowme
npoueaypbl OLueHUBaHUsA

20.1 TeKywWwMn KOHTPOIMb YCNEeBaeMoCTHn

KOHTpOJ'Ib ycneBaemMoCTn no gucumniimnHe ocyuwecTBlideTcAa C MNMOMOLLbH crnefyruwmnx
OLEHOYHbIX CpeacCTB: NMPaKTUKOOPUEHTUPOBaHHbIE 3adaHNA, JOMalUHWE 3aJaHUA.

OnuncaHune TexHonormm npoBeaeHnA

Tekywaa aTrectauma npoBoauTcA B cooTBeTCTBUM C [lofiokeHMem O Tekyuieun
aTTectaumm obydawwmxca no nporpamMmmam  Bbicwero obpasoBaHuss  BopoHexckoro
rocygapCTBEHHOrO yHMBEpCUTeTa.

TekylWwnn KOHTPOSib MNpefHasHayeH Ans NPOBEPKM Xoda U kKayvecTBa (POPMUPOBAHUSA
KOMMeTEHUMA, CTUMYNMPOBaHUA Yy4ebHOM paboTbl Oby4aemMbiX W COBEpPLUEHCTBOBAHUSA
MeTOONKMN OCBOEHMS HOBbIX 3HaAHWUMN. OH obecneynBaeTcs npoBepKoun
NPaKTUKOOPUEHTUPOBAHHbIX 3a4aHNN U JOMALUHErO 3af4aHus.

Mpn Tekywem KOHTpPONe YPOBEHb OCBOEHUSI Y4eOHOW OUCUMMMNHBI W CTEMEHb
cthopMMpPOBaAHHOCTN KOMMETEHLNN ONPeaensatoTCsl OLEeHKaMU: B MEPBOM CEMECTPE «3a4YTEHO» U
«HE 3a4YTEHOY».

B xope 3avéta obyvatowemyca bigatotca KMMbl ¢ TeopeTudeckumu Bonpocamun u
3agavyamu. B xoaoe BbINOMHEHUS 3adaHUn Hemb3s MNOSb30BaTbCA HUKAKUMWU CrpPaBOYHbIMU
mMartepuanamm, a Takke 3NEKTPOHHbIMW HOCUTENSIMU U CPeAcTBaMW CBS3WM, OrpPaHUYeHue no
BpeMeHn 90 MUHYT.

KomMnneKT NnpakTMKOOPUEHTUPOBaHHbIX U AOMALLUHUX 3afaHUN

1. 1.1 [OaHbl KkoopAuMHaTbl  OBYX NPOTMBOMOJSIOXHBLIX  BEPLMH  MNPAMOYronbHUKA:
(x1,y1),(x2,y2). CTOpPOHbI NPSIMOYrofibHWKa napannenbHbl OCSAM KoopauHat. Hantwm
nepumeTp M nnowaab SaHHOro npsmoyronbHuka. 1.2. [OaHbl ABa uenbix yicrna A u B
(A < B). Hantn cymmy kBagpatoB BCEX LenbiX ynucen oT A Ao B BknwouutenbHo. 1.3.
HauvanbHbin Bknag B 6aHke paBeH 1000 py6. Yepes kaxabii Mecsiy, pa3mep Bknaga
yBenMYnBaeTcs Ha P NpoLEHTOB OT MMeEIOLENCs CyMMbl (P — BeLeCTBEHHOE 4MCho,
0 <P < 25). No paHHOMy P onpefenuTtb, Yepes3 CKOMbKO MecsiueB pasMmep BKnaga
npesblcuT 1100 pyO., n BbIBECTU HAaWAEHHOE KONM4YecTBO MecsiueB K (Lefioe 4mcno) u
NTOroBbIN pa3mMep Bknaga S (BewecTBEHHOE YMCHO).

2. MocTpoinTe ¢ nomoLLbio Python rpaduki doyHKUMK, NOANULINTE OCK U (OYHKLIUN.

1
y=x%+ o (Tpesy6en HptoToHa)

x =5cos?t,y = 3sin?t
3. CreHepupoBaTb HaGop TOYEK C MOrPeLUHOCTAMM, NeXallMMu Ha annunce. Onnunc
onpegensieTcs Manon M 60MbWON NOMyocAMM, KOOpAUHATaMM LEHTpa U YrroMm
nosopoTa. Ha rpacuke n3obpasntb MCXOOHbLIN 3NAUMNC N HABOp NOMy4YeHHbIX ToYek. Mo
Habopy TOYeK C MOrpeLiHOCTAMM HaWTK: Manyk, 60nblyl Mofyocn, KOOpAWHaThI
ueHTpa, yron noBopoTa. Ha TomM e rpaduke BbIBECTU [MOMYyYEHHbLIN METOLOM
HauMeHbLUMX KBagpaToB annunc. Baate f=1.

4. 3apaHHyo GYHKLMIO PasfioXKnUTe Mo caBUram



0a3ucHOTrO cIulaiiHa Ha oTpeske [a, b] mo N paBHOOTCTOSIIMM 3HAYEHUSAM (DYHKIIUHU C

marom 0,01. Hanmuiure oTder, cogepskauuil OnucaHue aaropuTMa, Ko IporpaMmmsbl U

camu rpaQuku.

DOyHKIUSA N BasucHbIi crutaiid [a, b] o

—X

e * sinx |13 B1o(x) [-6, 6] 0,4

5. 3agaHHyl0 yHKUMIO pasnoxuTe Mo caBuram QyHKUMM [aycca C ykasaHHbIM o Ha

oTpeske [a,b] no N paBHOOTCTOSAWMM 3HavyeHuaM yHkuun. Ona cnyvaa a) u 6)
HanUwnTe OTAENbHbIE NPOrpamMMbl, CTPOSILLME FPaUKN NOSYYMBLLETOCS Pa3fOXEHNA K
ncxogHonm yHkumMm ¢ warom 0,01. Hanuwwnte oOTYyeT, cogepxawmn onvcaHue
anroputMma, Kog nporpamMmmbl U caMmn rpadouki.

Oyukuus N [a, b] o

1+ 2sinmx 21 [—5; 5] 0,6

TpeboBaHUs K BbIMONHEHMIO 3a4aHU
3agaHua cpawTcsa B BuAe OTYETA C TUTYMbHLIM JINCTOM, MPOrpaMMHbIM - KOOOM,

rpadomkamm (ecnm aTo TpebyeTcsl) U NOSICHEHUSIMU anropuTMa PeLLeHus.

[na oueHnBaHWS pesynbTaToB 00y4YeHNa NCNOMb3YTCA Creaylowme nokasaTtenu:
1) 3HaHuWe y4yebHOro matepmarna v BnageHue NoHATUMHbLIM annapaTomMm;

2) yMeHUe CBs3biBaTb TEOPUIO C NPAKTUKON;

3) yMeHue NpUMeHATb NOSTyYeHHbIe 3HaHUS B NMPaKTUYECKOM 3a4aHuK

20.2 NMpomexyToyHana aTrecTaums

o0k whNE

~

MpomexyToyHaa artTecTauusi No AUCUMMNINHE OCYLLECTBIISETCA C MOMOLLbLO
cnegyowmx oueHouvHblx cpeacts: KMMbl ans 3avéTta

MNMepeyeHbL BONpocoB K 3a4eTy (cemecTp 1):

MeToa HaMmeHbLUMX KBagpaToB. JInHenHas perpeccus.

OpToroHanbHas perpeccusi.

Cny4yan HeCOBMECTHbIX CUCTEM MOSTHOMO paHra.

MonnHommnaneHas perpeccuda. Matpuua N'pama n eé€ cBoncTaa.

HekoppekTHoe npumeHeHne MHK.

OnpepgeneHve dpeima B npoctpaHctBe C". MpaHuubl dpenma. XecTkuin dpenm.
PaBeHcTBO [lapceBand. 3aMKHYTOCTb W nosiHoTa. Teopema O HeobBXOAUMbBIX U
AO0CTaTOYHbIX YCNoBUAX Ansa penma.

Teopema o rpaHunuax xectkoro ppenma. Gpenm MNapcesans. MNpumepsl.

OnpepenenHve cuctembl Pucca B npoctpaHctBe C". KoHcTaHTbl Pucca. Teopema o
HeobXoOMMbIX W [OCTATOYHbIX yCnoBusix Ana  cuctembl Pucca. Teopema o
OpTOHOPMUpPOBaHHOM cucteme Pucca.



9. CBA3b MeTo4a HaMMeHbLUMX KBagpaTtoB M dpermoB. Onepartopbl aHanmsa u cuMHTesa.
®penmoBbin onepaTop. [JBONCTBEHHLIN hpenm.

10. CuHryngapHoe pasnoxeHue matpuubl. [Npumepsl.

11.KBasuumHTepnonauus. Ysnosas pyHKUNA

12.Bba3sncHble LEHTPMPOBaHHbIE CMManHbl U UX CBOWCTBA.

13. dyHOaMeHTarnbHbIN CrnanH.

14.TpeTba TeTa-pyHKUMs HAkobu. YanoBasa yHKLUMSA, MOCTPOEHHAs U3 LEeNOYUCIIEHHbIX
casuroB (pyHkumm Maycca.

15. dpeiiMbl 1 cucTeMbl Pucca B npoctpaHcTee L%(R). OnpeneneHue 1 npumeps..

16.Ppenmbl Mabopa. Teopema 0 ABONCTBEHHOM doperme K ppenmy Mabopa. OnpeaeneHve
N NpUMepbI.

Mpumep KUM (3auéT)
1. MeTtoa HanmeHbLUMX KBaapaToB. JInHenHas perpeccus.

2. 3anuwwnte opmyny Ons nNpousBOoAHOMW 6a3MCHOro LIEHTPUPOBAHHOMO cnnamHa B,(x)
O6ocHyiTe eé nonyyeHue.

lMpomexyToyHaa aTTecTauma npoBoauTCcA B cooTBeTcTBUMM C [lonoxeHnem o
NPOMEXYTOYHOM aTtTecTtauum oby4valwmnxca no nporpaMmamM BbiCliero obpasoBaHus.
[MpomexyTodHaa aTTecTaumsa npegHasHavyeHa Ons onpeferneHns YpoBHA OCBOEHUS BCEro
obbema yyebHOM gucumnnuHbl.  [lpomexyToyHass aTTectauuMsi no  AUCUUNNNHE
«DYHKLMOHANbHLIN aHanu3» NPoBOANTCA B dopMe 3a4yeTa.

lMpomexyToyHasa aTTecTaumnsa OCyLLECTBSETCA B KOHLIE NEPBOro cemecTpa.

B xope npoBegeHus 3adéta obyyarowemyca Bblgaetca KMM ¢ ogHUM TeopeTuyeckum
BOMPOCOM M OAHOW MpPaKTUYECKOW 3afaqyHn M npeanaraetcsa HanucaTb OTBETbl HAa BOMNPOCHI U
pewnTb 3agadvy. B xoge BbINONHEHMS 3a4aHUA HeNb3s NOMb30BaTbCS HUKAKUMU CMPaBOYHbLIMU
Matepmanamm, a Takke 3MEKTPOHHbIMW HOCUTENAMWU U cpeacTBammn cBsasn. OrpaHuyeHue no
BpemeHn - 90 MwuHyT. CTygeHTbl, MOMNyyYuBLUME OLEHKM «3a4yTeHO» Mo pesynbTaTam
NPaKTUKOOPUEHTUPOBAHHbLIX  paboT, nony4alT OUEHKYy «3ayTeHO» MO  AUCUMNAVHE
«PYHKLMOHANbHbIM aHanM3» aBToMaTUYECKH.

Lkanbl n Kputepunn oueHnBaHUA

Kputepuu oueHmsaHus LLikana oueHoK
3avér
OGyyvalowniics 3HaeT OCHOBHbIE onpeaeneHns, Teopemol. YmeeT 3aymeHo
NPUMEHSATb UX K NPaKTUYECKUM 3a4aHNAM
O6yyvaowuicss 4eMOHCTPUPYET OTPbLIBOYHbIE, (dparMeHTapHble He 3aymeHo
3HaHMSA (NMMBO NX OTCYTCTBME) OCHOBHBIX NMOHATUIA, ONPEAENEHNI U
TEOPEM, UCMONb3YEMbIX B Kypce

20.3 ®oHA OuUeHOYHbIX cpeaAcTB CGHPOPMUPOBAHHOCTU KOMMETEHLUUN CTYAEHTOB,
pekoMmeHAyeMbIU Ans NpoBeAeHUA ANMarHOCTUYECKUX paboTt

1) 3akpbIThle 3agaHug (TecToBble):

1. BepHOo nu, 4tO PpenmM B KOHEYHOMEPHOM MPOCTPAHCTBE COCTOATb U3 GECKOHEYHOro
yucra 35IeMeHTOB?
OTBeT: BepHO.



PeweHue.
CueTHasa nocnepoBaTenbHOCTb 3NEMEHTOB {f; }xe; B V aBnsietca cdperimom ansa V, ecnm
CYLLECTBYIOT Takne KOHCTaHTbl 4, B > 0, 4T0o

AFIZ < Y 1 S <BIFIE,  vfev

kel

Cnegylowmm  KOHEYHbIn Habop BEKTOpPOB cocTaBndeTr penm B  OBYMEPHOM
NpoCcTpaHCcTBe

1 3 3
-5 4 8 1 1
fi= 2= 1 Jfz= 3 Jr=5 e e =5 fe
0 _z 2 2 2
2 4
[ns Npon3BONbLHOIO x = (‘;) KOS(PPULMEHTHI pasfoXeHUs: paBHbI
a 3 b 3 1 1
€1 ==5,6=70-5,63= g(a + 2b),c, = 53 s Ok = 5 Ok
Bbluncnum cymmy KBagpaTos:
||2—az+9a2 3b+bz+(2+4b+4bz)9(1+1+1+ )—
W= Tge gW0Tyra T 64\" 1" 16 -
a’? 9a?> 3 b?
=—+———ab +—+ (a® + 4ab + 4b?) = a? + b?

4 16 4 4

2 2 2’ 2

. BepHo nn, yto cuctema BektopoB e; = (0,1), e, = (—E,—E), 3 = (E 1) obpasyeT B

R? xécTkuin dppenm?

OTBeT: BepHoO.

PeweHnwue.

CueTHas nocnenoBaTenbHOCTL 3NEMEHTOB {f; }xe; B V aBnsieTca cdperimom ansa V, ecnm
CYLLECTBYIOT Takne KOHCTaHTbl 4, B > 0, 4TO

AlFIZ < Y Ffl? < BIFIZ v eV

kel

2
2 V3 1
Ons noGoro v = (v, v,) U3 R? umeem X7_,|(v,e)|” = |v,|* + — vy — vy +

2
Lo =2va| =2l + vl =2 |oll?
CnepoBaTtenbHo, {eq, €5, e3} — XECTKUIN hpenm.
. BepHo nn, 4yto cuctema BektopoB f; =(1;0),f, =(0;1),f5=(—1,0), f, =
(0; 1) obpasyeT xéctknin hpenm?
OTBeT: BepHO.
PeweHune. Bouncnum matpuuy penmoBoro onepartopa S, yMHOXUB MaTpuuy, cTonbupl
KOTOpoM cocTaBneHbl u3 BektopoB f; = (1;0),f, =(0;1),f3 =(—1;0), f, = (0;1) Ha
TPaHCMOHMPOBAHHYHO:

1 0
S:((l) (1) _01 10) —01 (1):((2) (2))
0 1

HwxHss rpaHyua dpeiima coBnagaeT ¢ HaMMeHbLUIMM COBCTBEHHBIM YMCIOM MaTpuLbl S,
a BepxHas ¢ Haubonblwum. B guaroHanbHoW matpuue cobCTBEHHble 4YMcna paBHbI
arneMeHTaMm Ha auaroHanu. CrnegoBaTenbHO, HaMMeHbllee COGCTBEHHOe Yucrno — 2,



Hanbonbliee — 2. BEpXHAS 1 HWXKHAS rpaHuubl COBNagatoT, 3HAYMT, CUCTEMA BEKTOPOB
obpasyeT XECTKUN dpenm.

4. BepHo nu, 4To cuctema BekTopoB f; = (1;1),f;, = (1;2), f5 = (2; 1) obpasyeT XECTKU
dhpenm?
OTBeT: HeBEpPHO.
Bbluncnum matpuuy dpenmoBoro onepatopa S, YMHOXUB MaTpuuly, CTONOLbI KOTOPOK
coctaBneHbl 13 BektopoB f; = (1; 1), 5, = (1; 2), f3 = (2; 1) Ha TPAHCNOHUPOBAHHYIO:

1 1
_(1 1 2 _(6 5
s=(1 2 1) (; i)'(s )
HwxHsa rpaHnua dperima coBnagaeT ¢ HAaMMEHbLUMM COBCTBEHHBIM YMCIOM MaTpuULbl S,
a BEPXHssi C HaMbOoNbLUMM.

Hanpgém cobCcTBEHHbIE Yncna maTpuubl S :
6—A1 5 | e N2 _c2_ (1. oy
P2t D l=E-v - =a-nai-n=o

CnepoBaTenbHO, HaMmMeHbLLee cobcTBeHHOe uncno — 1, Hambonbwee — 11. BepxHsasa u
HWXHSAS TpaHULUbl HE COBMagatrT, 3HA4YMT, CUCTEMa BEKTOPOB He obpasyeT XECTKuM

dpenm.

5. BepHO nun, 4TO BEPXHSAS N HUXKHASA rpaHuLbl Noboro XECTKoro penma pasHbl 17?
OTBeT: HeBEpPHO.
PeweHune. cuctema BektopoB e; = (0,1), e, = (—?—%) 3 = (?—%) obpasyeT B R?
XECTKMN bpenm.
2 3 2 2 V3 1
Ona nwboro v = (v, v,) M3 R° wnmeem Zj=1|(v, ej)| = |v,|° + |—7v1 —5vz| +

2
g?ﬁ —%vz = ;[Ivll2 + |v,]%] = %IIvIIZ. CnepoBaTenbHO, BEPXHAS U HUKHAA rpaHuLib

coBnagaroT U He paBHbl 1.

2) OTKpbITblE 3a0aHNG:

1. HmkHaa rpaHvua  penima ana  cuctembl BektopoB f; = (1;1),f, = (1;2), f5 =

(2; 1) paBHa
OrtBerT:1
PeweHune. Bouncnum matpuuy penmoBoro onepartopa S, yMHOXUB MaTpuuy, CTonoubl
KoTopom COCTaBMeHbl n3 BEKTOPOB =D, 6=0;2),f;=(2;1)Ha
TPaHCNOHUPOBAHHYIO:
1 1
1 1 2 6 5
s=( 2 1) (; i)‘(s o)

HwxHas rpaHmua dopenima coBnagaeTt ¢ HaMMEHbLLUMM COBCTBEHHbBIM YMCIIOM MaTpuLbl S,
a BEpPXHSAsS ¢ HambonbLnMm.
Hangém cobcTBeHHble Yncna maTtpuubl S -

|6§A 65,1|=(6—1)2—52=(1—/1)(11—/1)=0.

CnepoBaTenbHO, HAaMMEHbLLIEe cOBCTBEHHOE Yncno — 1, Hambonbwee — 11.



2. BepxHas rpaHvua dperma ana  cuctembl BektopoB f; = (1;1),f, =(1;2), f5 =

(2; 1) paBha
OTteeT:11
Pewenue. Bouncnum matpuuy penmoBoro onepaTtopa S, yMHOXUB MaTpuuy, CTonoubl
KoTopom CoCTaBMneHbl n3 BEKTOPOB A=W, A=00;2),f;=(2;1)Ha
TPaHCNOHUPOBAHHYIO:
1 1
1 1 2 6 5
5= (1 2 1) (; i>_(5 6)

HwxHsa rpaHnua dperima coBnagaeT ¢ HAMMEHbLUMM COBCTBEHHBIM YMCIOM MaTpuULbl S,
a BEPXHASA C HANBONbLUNM.
Hangém cobcTBeHHblE YMcna maTpuubl S :

|6§A 65,1|=(6—/1)2—52=(1—l)(11—/1)=0.

CnepoBaTtenbHO, HauMeHbLee cobcTBEHHOE Yncno — 1, Hanbonbliee — 11.
. OTHOWweHMe BepxHen rpaHuubl dpenmMa K HWKHeW [N CUCTEMbl BEKTOPOB f; =

(L), f; = (1;2), f3 = (2;1) paBHO

OtgeT:11
PeweHue. Bouncnum matpuuy penmoBoro onepatopa S, yMHOXUB MaTpuuy, CTonoubl
KoTopowu COCTaBIIEHDI n3 BEKTOPOB A=W, L=00;2),;=(2;1)Ha
TPaHCMOHMPOBAHHYHO:
1 1
_(1 1 2 (6 5
s=(; 5 1) (; i)'(s )

HwxHaa rpaHuua opeima coBnagaeTt ¢ HAMMEHbLINUM COBCTBEHHBIM YMCNOM MaTpuUubl S,
a BEpPXHsIst C HaMbOoNbLUMM.
Hanpgém cobCcTBEHHbIE Yncna maTpuubl S :

s o
| 5 6—,1|_(6 AF=5=1-1)1A1-2) =0.

CnepoBaTenbHO, HauMMeHbluee cobcTBeHHoe uyucno — 1, Haumbonbwee — 11, a
OTHOLLEHWe paBHo 11.

. HwxHasa rpaHvua dpenma gna cuctembl BektopoB f; = (1;0), £, = (0;1), f5 = (—1;0),
fa = (0;1) pasHa

OrtBer: 2.

PeweHue. Bouncnum matpuuy penmoBoro onepatopa S, yMHOXUB MaTpuuy, CTonoubl
KOTOpou cocTaBneHbl K3 BektopoB f; = (1;0), £, =(0;1),f53=(=10), f, = (0;1) Ha
TPaHCMOHMPOBAHHY!O:

1 0
s=( 1 o D[ oG 2
0 1

HwxHaa rpaHuua ppenima coBnagaeT ¢ HAaUMMEHbLIUM COBCTBEHHBIM YMCNOM MaTpuubl S,
a BepxHss ¢ HaumbonbwnMm. B amnaroHanbHoM Matpuue COBCTBEHHble 4ucra paBHbl
anemeHTaMm Ha guaroHanu. CnepoBaTenbHO, HauMeHbLlee COOCTBEHHOE 4ucrno — 2,
HanbonbLuee — 2.

. OTHOWweHMe BepxHen rpaHuubl dpenmMa K HWKHEW [N CUCTEMbl BEKTOPOB f; =
(1;0),f, =(00;1),f3 = (=1;0), fo = (0;1) paBHo

OtBeT: 1



PeweHue. Boluncnum matpuuy hpenmoBoro onepatopa S, yMHOXUB MaTpuuy, CTonbubl
KOTOpOM cocTaBneHbl n3 BektopoB f; = (1;0), £, =(0;1),f53 =(=1;0), f, = (0; 1) Ha
TPaHCNOHUPOBAHHYIO:

1 0
10 -1 0n[o0 1\2 0
S‘(o 1 0 1) —1 0‘(0 2)
0 1
HVDKHﬂﬂ rpaHVILl,a CbpeVIMa coBnagaeTt C HAMMeHbLLIM C06CTBeHHb|M Yncriom ManMLl,b| S,

a BepxHAs ¢ HaubonbwuMm. B gmaroHanbHOM maTtpuue COOCTBEHHbIE 4YMCna pPaBHb
anemeHTaMm Ha guaroHanu. CnepoBaTenbHO, HaMMeHbluee COOCTBEHHOE 4Mcno — 2,
HanbonbLuee — 2, a OTHOLLUEHNE paBHO 1.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbI6OP 0OHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEeHHbIV BbIOOoP):

e 2 6anna - ykasaHbl BCe BEpPHble OTBEThI;
o 0 6GannoB — yka3saH xoTsl 6bl OAUH HEBEPHbIN OTBET.

3) 3agaHung 3akpbiToro Tna (Ha cCooTBEeTCTBUE):

e 2 6anna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
o 0 6annoB — xoTA Obl 04HO COMNOCTaBMEHNE ONpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTKkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU MNpoBeAeHun
ANarHoCTUYECKMX paboT C UeNbio OLEHKUM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSA AaHHOW
AUCUMNNUHBbI (3HaHMW, YMEHUN, HaBbIKOB).



