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AHHOTaAUA

Jucuuninuza «KoMIiekCHbIN 3k3aMeH 10 JUcHUIUIMHAM "Sapa" BeIcIIEro MHXEHEPHOTO
o0Opa3oBaHus» BXOJUT B 00pa30BaTENbHYIO MPOrpaMMy BBICHIETO OOpa30BaHUSA — MPOTPaAMMY
CIEIUANNTETa IO HAMpPaBJICHUIO MOATOTOBKY/ creruanbHoCTH 24.05.06 «Cuctemsl ynpaBieHuUs
JeTaTeJIbHBIMM anmnaparaMu» HampabiieHHOCTH «[Ipubopsl cucTteM ynpaBiieHUs JieTaTeNIbHbIX
anmnapatoBy. [lucuuninuna peanusyercs kapeapoit «Nel3».

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHHE y BBIITYCKHHUKA CIETYIONINX KOMITETECHIIHN |

OIIK-1 «CmocoOeH HpUMEHSTh €CTECTBEHHOHAYYHBIE W OOIIEWH)XCHEPHBIC 3HAHWS,
METO/Ibl MaTEMATUYECKOT0 aHaJIn3a U MOJEJIMPOBAHNUS, TEOPETUUECKOIO U 3KCIIEPUMEHTAIBHOTO
MCCIICIOBAHUS [T PEIICHUS MH)KEHEPHBIX 3a/1a4 PO (ECCUOHATBHO U ACATEIbHOCTI

OIIK-9 «CnocobeH pa3palOaTeiBaThb aITOPUTMBl U KOMIIBIOTEPHBIE IPOTPaMMBI,
MIPUTOAHBIE JUTSl MPAKTUYECKOTO MPUMEHEHUS

CopnepxaHue TUCHUILUIMHBI OXBaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C OCHOBHBIMU
(GyH1aMeHTaJIbHBIMU MOHATUSIMHU, COCTABJISIOIIMMUA OCHOBY MH)KEHEPHOTO 00pa30BaHusl.

[IpenogaBanue AMCHMILIMHBI TpEAyCMaTpUBaeT cienyromue (QopMbl OpraHu3aluu
y4eOHOro mpoliecca: caMoCTOsTeNbHAs padoTa 00y4aromerocs.

[IporpaMmoii AHUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOYHAs aTTecTalus B opMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOCHHS JUCIUIUIMHBI COCTAaBJsIeT | 3a4eTHYIO enuHUIly, 36
4acoB.

S3b1K 00y4YeHUS IO AUCIUTUTHHE KPYCCKUH »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI
[lenp AMCUMIUIMHBI: MPOBECTH OIICHKY YPOBHS 3HAHUN OOyYaromierocss JJisi COOTHOIICHUS
HEO0OXOTMMBIX 0a30BBIX 3HAHWN M MMEIOIIEroCs yPOBHS TPEOYeMbIX 3HAHUI COTIIACHO CTYIEHU
BBICIIETO 00pa30BaHUs 00yJarOIIEeTOCs .

1.2. JlucuuruivHa BXOJTUT B COCTaB 00s3aTeNbHOM 4acTH 00pa30BaTEIbHON MPOTPAMMBI
BhICIIero oOpasoBanus (nanee — OIT BO).

1.3. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHSI IO TUCIIUTUIMHE, COOTHECCHHBIX C
IIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbpTaTe m3ydeHUs AUCHUIUIMHBI OOyYalOIUKCS JTOJDKEH 00JIalaTh CIEAYIOUUMHU
KOMIETSHIIUSAMHU WM UX YacTAMH. KOMIETeHIIMU U MHAUKATOPHI UX AOCTIKEHUS NIPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko 1 HauMeHOBaHNE HHIUKATOpA
KOMITETEHITUHI KOMITETEHIINH JOCTHKEHUS] KOMIIETEHIIUU
OIIK-1.3.1 3Hath pa3aensl
MaTeMaTHYECKUX U €CTECTBEHHBIX HayK (B
OIIK-1 Cnocoben TOM YHCJI€ OOIIEHHKEHEPHOTO 0JIOKA),
MIPUMEHSTH HE0OXO0IUMBIE U1 OCBOCHHUS
€CTECTBEHHOHAy4YHbI€ | TPO(HECCUOHATBHBIX TUCIUIUIMH U
1 OOLIEMH)KEHEPHBIE | PELlIeHUs] HH)KEHEPHBIX 33/1a4 B
3HAHMSI, METO/IbI npodeccnoHanbHOM e TeIbHOCTH, a TaKKe
MaTeMaTH4eCKOIro METO/Ibl MATEMaTHYECKOI0 aHAIIN3a,
aHaJM3a u MOJIETTUPOBaHUS, TEOPETUYECKOTO U
O6menpodeccrnonanbHbIE
KOMITCTEHTIHI MOIETTUPOBaHUS, 9KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUS
TEOPETUYECKOTO U OIIK-1.VY.1 ymeTh NpUMEHSTh 3HAHUS B
9KCIEPUMEHTAJILHOTO | 00JaCTH MaTeMaTHYECKUX M €CTECTBEHHBIX
WCCIICIOBAHUS JIJISI HayK (B TOM 4uciie OOMEHnHKEHEPHOTO
pereHus 0JI0Ka) JUISl PEIIeHUs MPAKTUUECKHUX 3a]1a4
WH)XCHEpHBIX 3a7lad | B IPO(eCcCHOHaIbHON AeSITENbHOCTU
npodeccuonanbHor | OIIK-1.Y.2 ymeTs mpoBOInTH
JEeSITeIbHOCTH MaTeMaTHYeCKUe pacueThl U
MaTeMaTHYeCKUN aHAIHU3 B
podeccHoHaNbHOM e TeIbHOCTH
OIIK-9.3.1 3HaTh A3bIKK U TIATHOPMBI
POrpaMMHUPOBAHMUS JUIS PEIICHHUS 3314 B
npodeccuoHanbHOM e TENbHOCTH Ha
OCHOBE KOMITBIOTEPHBIX TEXHOJIOTUI
OIIK-9.3.2 3HaTh MeTOIbI pa3paboTKH
OIIK-9 Cnocoben OPUTMHAJILHBIX AJITOPUTMOB U
pa3pabaThIBaTh IPOrPaMMHBIX TPOAYKTOB C
ITOPUTMBI U HCII0JIb30BAHUEM COBPEMEHHBIX
OouenpodeccuoHanbHble | KOMIIBIOTEPHBIE MHTEJUIEKTYaJIbHBIX TEXHOJIOTUI
KOMIIETCHIIUU IIPOrpaMMBl, OIIK-9.Y.1 ymMeTb COCTaBIATH AITOPUTMBbI
IIPUTOJIHBIE VIS Y KOMITBIOTEPHBIE TPOTPaAMMBI 1715
IIPAKTHYECKOTO pelIeHus] TATIOBBIX 33/1a4
IPUMEHEHHUS npo¢eccHOHATBHOM e TETbHOCTH
OIIK-9.V.2 ymets pa3pabarsiBaTh
OpUTHHAIILHBIE aITOPUTMBI U
IIPOrPaMMHBIE TPOYKTHI C
HCII0JIb30BAHUEM COBPEMEHHBIX
MHTEJUIEKTYaAJIbHBIX TEXHOJIOTUI




2. Mecro mucuurinHbl B cTpykType OI1

JlucuurminHa MOXKeT 0a3upoBaTHCS HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00yYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIOIIUX TUCHIUTLIINH:

— «Maremartnka. MateMaTUUECKUN aHAIN3»,

— «MaremaTrka. AHATUTHYECKas TCOMETPUS U IMHEHHAS anreopa,

— «Du3ukKay,

— «Haueprarenpnas reomeTpus. TeXHUYECKOE YEpUCHHED,

— «MarepuaiioBegeHue»,

— «XUMHULY,

— «Muadopmatukay,

— «AJTOpUTMHU3ALMS U IPOrPAMMHUPOBAHUEY

— «ONEeKTPOTEXHUKA

3HaHUsA, TOJYYCHHBIE TPU HM3YUYEHWHU Marepuana JaHHOW IJUCIUIUIMHBI, UMEIT Kak
CaMOCTOSITEJIbHOE 3HAYCHHE, TaK M UCTIOJB3YIOTCS MPU U3YUCHUH JAPYTUX JUCIUIUINH:

— «DNeKTpOHUKa»,

— «TexHonorus npuOOPOCTPOCHUSI»,

— «lIpuknagnas MexaHHKay.

3. O0beM U TPYHOEMKOCTh JUCIUTUINHBI
Jlanable 006 o0meM o0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUIOB y4eOHOM
paboTHI O AUCIUTIUTHHE (M paclpeae]eHne 3TOH TPYIOEMKOCTH TI0 CeMECTpaM) MPeCTaBICHEI B
Tabnuue 2.

Tabmuia 2 — O6beM U TPYJ0EMKOCTh TUCITUTIIMHBI

TpynoemMKocTb 1o

Bun yue6Hoit paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKkocma OuCUUnNIUHLL, 1/ 36 1/ 36

3E/ (1ac)

U3 nux uacoe npakmuqeawﬁ no020moeKu

Ayoumopmnbie 3anamus, BCETo 4ac.

B TOM YHCIJIC:

nekmuu (JI), (dac)

npakTuaeckue/ceMunapckue 3anatus (I13),
(dac)

naboparopusie padoTsl (JIP), (dac)

KypcoBoi npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36

Camocmoamenvnasn paboma, Bcero (4ac)

Buo npomesxxcymounoit ammecmayuu: 3ayer,
midd. 3auer, sk3zamen (3auer, dudd. 3ay, OK3. OK3.
DK3.%%)

[Ipumedanue: kaHAMAATCKHI SK3aMEH

[Tpyodoemrocmo, pacnpedenennas Ha 4acbl NPAKMUYEcKoi NOO20MOBKU He QOINCHA NPEGbILUAMb
0010 MPYOOEeMKOCHb NO 8UAY Y4eOHOU pabomul].

4. CopneprkaHue TUCHUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIHUILTUHBI IO pa3fesiaM U BUIAM 3aHSTHIM.
Paznensl, TeMBI JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.



Tabnuua 3 — Paznensl, TeMbl TUCIMIUIMHBL, UX TPYIOEMKOCTh

Pazpenbl, TeMbI TUCIUILTUHBI Jlextan | 113 (C3)|  JIP KII CPC
’ (gac) (gac) (gac) (uac) (gac)
Cemectp 4
Paznen 1.
Tema 1.1.
Tema 1.n.
Paznen 2.
Paznen 3.
Paznen 4.
Paznen 3.
Hroro B cemectpe:
Hroro 0 0 0 0 0

[IpakTnueckass TMOATrOTOBKA 3aKJIIOYaeTCs B  HEMOCPEICTBEHHOM  BBINIOJHEHUU
oOyyaroUMMuUCsl  OMNpEAETeHHBIX  TPYAOBBIX  (PYHKUMH,  CBSI3aHHBIX C  OyZ;ymiei
Ipo(heCCUOHAIBHON AEATEIBHOCTBIO.

4.2. CojnepxaHue pa3aeioB U TEM JICKIIMOHHBIX 3aHATHH.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEACHO B Ta0OIuIE 4.

Tabmuma 4 — CoxepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIIa

Howmep pazgena HaszBanue u conepxanue pa3fesioB U TEM JEKIIMOHHBIX 3aHITUI

Y4yeOHBIM IJIAHOM He MPeTyCMOTPEHO

Ipumeuanue: npu Haruuuyu AEKYUOHHBIX 3AHAMUL, NPOBOOUMbBIX 8 UHMEPAKMUBHOU
dopme (ynpasnsemasn ouckyccus unu beceod, 0eMOHCMPAYUsL CAAUO08 ULU VHEOHBbIX DUIbMOS,
MO32080U WMYpM U Opyeoe), HeoOX00UMO 30eCb Npusecmu ux nepeyeHb C YKA3aHuem
KOHKpEemHOU popmbl NPOBeOeHUsL.

4.3. Tlpaktuueckue (CEMHUHAPCKHE) 3aHATHS
TeMbl MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IIPUBEICHBI B TAOJHIIE 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux No
No | Tewmsl npaktuyeckux | @opmbl mpakTuueckux | TpymoeMKOCThb, |MpaKTUYECKOM |pa3aerna
/a 3aHATUN 3aHATUN (gac) MOATOTOBKH, | TMCIIHII

(dac) JIUHBI

Y4eOHBIM IUIAaHOM HE MpeaAyCMOTPCHO

| |

Bcero

Ilpumeyanue: npakmuueckue (ceMuHapckue) 3aHAMUA — MOSYM — NPOXOOUmMbv 8
UHMEPAKMuUuGHoll (opme: pewleHue CUMYAYUOHHBIX 3aA0ay, 3aAHAMUS N0 MOOEIUPOBAHUIO
PeanvHblx YCI08Ull, 0eNlogble USpbl, USPOBOe NPOEKMUPOBAHUEe, UMUMAYUOHHbIE 3AHAMUS,
8ble30Hble 3aHAMUS 8 OpeaHu3ayuu (npeonpusamus), 0enosdas yuyeOHAs uepa, ponesas uzpd,
NCUXONI02UHEeCKULL MPEeHUH2, Kelic, MO32080U WMYPM, 2PYNNosbie OUCKYCCUU U M.O.

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHI U UX TPYAOEMKOCTb IPUBEICHBI B TabH1e 6.




Tabnunua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
n/n

HanmenoBanue mabopatopHbIX paboT

N3 Hux Ne
TpynoemMKoCTh, | IPaKTUYECKOU | pa3zaeina
(dac) MOATOTOBKU, | JUCIHII
(dac) JIUHBI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJTHEHUE KyPCOBOW PabOTHI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunel camocTosiTensHON paboThI M €€ TPYAOEMKOCTh ITPUBEIEHBI B Ta0nuie /.

Tabnuna 7 — Bunel camocTosTeTbHON paboThl U €€ TPYA0EMKOCTh

Bun camocrositenbHOM paboTh

Bceero,
qac

Cemectp 4,
yac

1

2

3

N3ydeHne TeopeTHIeCKOro MaTepuaa
mucruruael (TO)

Kypcosoe npoexkruposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToxroToBKa K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jlomamaee 3aganue (/13)

KonTtponbabie paboThl 3a0unrkoB (KP3)

[ToaroToBka Kk MpOMEXKYTOUYHOMN
arrectaruu (I1A)

Bcero:

5. Ilepeuenn y4eOHO-METOIUUECKOTO 0OECTIEUEHUS
JUISl CAMOCTOSITEIIBHOWM PabOThI 00YUArOIIUXCS M0 TUCIUILTHHE (MOIYJIIO)
Y4eOHO-MEeTOAMYECKUE MaTepHalbl A CaMOCTOSTENIbHON paboThl OOYyYaromIUXCsl yKa3aHbl B

m.a. 7-11.

6. IlepeueHb MeYaTHBIX U AMEKTPOHHBIX YUE€OHBIX U3AaHUN
[lepedyeHb nevaTHBIX U AIEKTPOHHBIX YUEOHBIX W3/IaHUN MPHUBEJICH B TabnuIe 8.
Tabnuua 8— IlepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3/1aHUM

MIudp/
URL anpec

bubnuorpaduyeckas ccpuika

KomiectBo 3K3eMITIsSpOB B
OHoOIIMoTEKE

(KpoMe AMIEKTPOHHBIX SK3EMIUISIPOB)

7. HepequL QJICKTPOHHBIX O6pa3OBaTCJ'ILHLIX peCypcoB
HH(bOpMaI_II/IOHHO-TeHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»




[Tepedens ANEKTPOHHBIX 00pa3oBaTeIIbHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHONW ceTu «VHTepHeT», HEOOXOAUMBIX IUIi OCBOCHUS JAUCIHMIUIAHBI
npuBe/eH B Tabiuue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
URL anpec HaumenoBanue

8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUEHHs, HCIOIB3yEMOTO TPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOIIEcca MO AUCIUILUINHE.
[lepedyeHpb UCIOIB3yEMOTO MTPOTPAMMHOTO oOecnieueHus npejacTasieH B Tadmuie 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

No /11 HaunmenoBauue

He npenycmoTtpeno

8.2. IlepeueHp MH(HOPMAITMOHHO-CITPABOYHBIX CUCTEM, HCITOJTb3yeMbIX pu
OCYIIECTBIICHUH 00pa30BaTEIHLHOTO MPOIlecca 10 JUCITUTUTHHE

[Tepedens UCHOMB3YeMBIX HH(DOPMAITMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
Tabaure 11.

Tabmuma 11— [Tepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaunmeHnoBanue

He npenycMmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN I  OCYIIECTBJICHHS
00pa3zoBaTeNIbHOTO IMpoIiecca 1Mo JUCIUIUIMHE, TIPeACTaBieH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HaumenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/m MaTepHaTbHO-TEXHUYECKOH 0a3bl (Ipu HEOOXOTUMOCTH)
1 JleximoHHas ayIUuTOpUS 13-04

10. OueHouHble cpeAcTBa JUIsl MPOBEACHUS TPOMEKYTOUHOM aTTecTaluu
10.1. CoctaB OIEHOYHBIX CPEACTBAJIS TMPOBEACHHUS IPOMEKYTOUHON aTTecTaluu
oOyuaroniuxcs 1o AUCHUIUIMHE PUBEACH B Tabnuie 13.
Tabnuma 13 — CocTaB OIIEHOUHBIX CPEACTB JJIsl MPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIluu

Bung HpOMG)Ky’TO‘-IHOﬁ aTrTeCTalnun HepequL OICHOYHLIX CPCACTB

DK3aMeH Cnucok BOIIpOCOB K AK3aMEHY;
TecThl.

10.2. B xayecTBe KpUTEpUEB OIEHKU YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIETEHIMI 00ydJaroluMucsa NpUMEHseTcsl S-0ajulbHasi HIKala OIEHKH C(HPOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIOJIb30BATHCS
100-6annpHast  mIKajia  MOAYJIBHO-PEMTHHIOBOM  cHCTEMBbl ~ YHUBEpPCUTETa,  INpaBUIIa

HCIIOJIb30BAaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIIUM JIOKAJIbHBIM HOPMATUBHBIM AKTOM
I'VAIL




Tabmuna 14 —Kpurepun onieHku ypoBHS CQOPMUPOBAHHOCTH KOMIETEHITUHA

Or1eHKa KOMIIETEHITII

5-0ayupHas mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUIHA

— oOydaronuiics rIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
Mmarepua;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEIFHO U IPAMOTHO €T0 M3JIaract;

— OIIMpasACh Ha 3HAHHUA OCHOBHOH M I[OHOHHHTCHBHOﬁ JINTCPATyphl,

«OTIIMYHOY o
GATTCHOY TECHO MPUBSI3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C IPAKTUUYECKON
JeSITeTLHOCTBIO HAMPABIICHUS,
— yMeJo 000CHOBBIBAET M ApTYMEHTHPYET BBIJBUTACMBIC UM HJICH;
— JIeJaeT BBIBOIBI U 000OIIEHHS;
— CBOOOJIHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITH.
— 0Oy4JaronIuicss TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, ONUpasch Ha 3HAaHUS OCHOBHOM
JUTEPATYPHI;
CODOLLOY — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTENH;
P — YBSI3BIBAE€T YCBOCHHBIE 3HAHUS C MPAKTHUUECKOW J1€ATETbHOCTHIO
<«GAYTEHO»
HarpaBJICHUS;
— apTYMEHTUPYET HAYIHBIC MTOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— BIIQJICET CUCTEMOM CIIeIIMAIM3UPOBAHHBIX TTOHSTH.
— o0yyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI,
— JIONyCKaeT HeCYIIECTBEHHbIE OMMUOKA U HETOYHOCTH,
«yIOBJIETBOPUTEITHHO .
GATTOHOY — UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUUYECKOM TPUMEHEHUHU 3HAHHM
HaIpaBJICHHUS;
— cJ1ab0 apryMeHTHPYET Hay4yHbIE MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;
— YaCTUYHO BJIQJICET CUCTEMOM CHelMaTu3UPOBAHHbBIX MOHSITHIA.
— oOydJaromnuiicss HE YCBOWJ 3HAYUTEIHHOW 4YacTH MPOTPAMMHOIO
Marepuana;
— IONyCKAaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  MpHU
«HEYIOBJIETBOPUTEIIHHOY .
paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— WCIIBITBIBACT TPYTHOCTH B MPAKTHYECKOM MTPUMEHCHUN 3HAHHIA,
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHS,
— He (HOPMYIMPYET BBIBOJIOB M 000OIIICHUH.

10.3. TunoBbie KOHTPOJIBHBIC 33JaHUS WIIK HHBIC MAaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sK3aMeHa IpeIcTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) s dK3aMeHa

Ko
Ne n/m [Tepeuens BonpocoB (3a1a4) Ui SK3aMeHa A
MHMKaTOopa
1 Beruucnuts npenen OIIK-1.3.1
2 Boruucauts npenen OIIK-1.3.1
i %
Ortser: 8/
3 Boruucauts npenen OIIK-1.3.1
OtBeT: 0€CKOHEYHOCTH
4 Kakue u3 npeicTaBiIeHHBIX HIXKE MPEIeIOB MOTYT OBITh OIIK-1.3.1
BBIUMCIIEHBI METOJIOM JICJIEHUS Ha OOJIBIIYIO CTETIEHb




IIEpEMEHHBIX?

e) -

Ortger: a), C), €)

1) Haiigure npousBoHyto pyHKINN

s

2) HazoBure kakoe-100 mudpoBoe CpecTBO, MPUMEHUMOE
JUTsl pelieHus nanHou 3amaun. OO0CHyWTE Balll BHIOOP.
Otger: K unppoBbsIM cpeacTtBam, KOTOpbie MOIyT ObITH
NPUMEeHeHbI VISl pellleHUusl JAHHOM 321241 OTHOCHTCS
Wolfram Mathematica- nporpammHoe o6ecneuyenue,
BKJIIOYao1Iee 00/1b1110i1 HA0Op MaTeMaTH4YeCKUX PyHKIMH
B TOM YHMCJIECUCTEMY KOMIIBIOTEPHO aaredpsl,
OPUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BBIYMCJICHUSIMH M BH3yaJIbHbIM
COIPOBOJK/ICHHEM.

OIIK-1.3.1

[Tycts B Touke (x0 , y0) nmepecekaroTcs ABe KpuBbie y=1(X) u
y=g(x). O6e ¢pynkuu y=f(x) u y=g(x) IMEIOT MPOU3BOIHBIC B
touke (X0 , y0). Uemy paBen yroa mexay kpuBbiMu? OTBeT:
Yriaom ¢ mexay kpubimu Y=f(X) m y=g(X) B Touke (X0 ,
y0) Ha3bIBaeTCsl yroJi MexkIy KacaTeJIbHbIMH K NPSIMBIM,

npoBeaeHHbIME B TouYKe (X0, y0) u

OIIK-1.3.1

[TycTh MOJI0XKEHNE TOUKH TTPH €€ TBUKCHUU 3a1aéTCs
dbynkuuent S=S(t), rae t — Bpems. UeMy paBHa CKOPOCTh
TOYKU? BBIMUIINTE HOMEP BEPHOTO YTBEPIKICHHUS.

a) CkopocTh TOYKH paBHA MPOu3BOAHON PpyHKuu S(t)

b) CkopocTh ToukH paBHA BTOPOI MPOU3BOAHOM QyHKIHH S(t)
¢) CxopocTh ToUKH paBHa quddepenunany GpyHkuu S(t)
OtBer: a)

OIIK-1.3.1

[Tycte muddepenunpyemas Gpynkuus y = f(x) 3agana Ha
uHTepBaie (a, b). U3BecTHO, 4TO B TOUKE X0 Ha MHTEpBaJIe (a,
b) mpousBoHas ¢pynkuuu y = f{(x) paBHa Hymo. Kakux
JIAHHBIX HE XBaTaeT, YTOOBI YTBEPXKIATh, YTO B 3TOU TOUKE
(GyHKIIUS UMEET MaKCUMyM ?

Otset: B Toukax 3xcTpemyma Ha uHTepBade (a, b)
npousBoaHas pynkuuu Yy = f(X) paBHa nyiaio
(Heo6xoauMoOe ycjioBHE). DTAa TOYKA MOXKET ObITh TOUYKOI
MaKCHMyMa, MHHIMYMA HJIU Nlepernda rpadpuka
¢ynkuun. 1151 TOro, YT00HI B TOUKE OBLII MAKCHMYM,
NMPou3BOAHAS (PYHKIIMH I0JI’KHA MEHATH 3HAK C ILUTIOCA HA
MHHYC.

OIIK-1.3.1

BBI‘II/ICJ'II/ITL, MMPUMCECHUB MECTOA UHTCTPHUPOBAHUS TTO HACTAM:

OIIK-1.3.1




OrtBer:

10

Beluncnure onpeneneHHslid HHTErpail:

H
OrtBer: 9/2-4/2=5/2

Hazosute kakoe-mu6o nudpoBoe cpeacTBO, MPUMEHUMOE IS
perteHust naHHo# 3agaun. OOOCHYHTE Balll BEIOOP.

OrtBer: K nndgpoBbiM cpeacTBaM, KOTOpbIe MOTYT ObITH
NpUMeHEeHbI /ISl pellleHUsl IaHHOM| 321a4l OTHOCHTCS
Wolfram Mathematica- nporpammHoe o6ecneyenue,
BKJIIOUYAIOIIee 00JIb1I0I HA00p MaTeMaTHYeCKUX (PYHKIMIA
B TOM YHCJIe CHCTEMY KOMIbIOTEPHOH airedpsl,
OPMEHTHPOBAHHYIO HA MOJAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB € BHIYMCJIEHUSIMH M BH3YaJIbHbIM
COTPOBOKIEHUEM.

OIIK-1.3.1

11

BHIYHCIMTL NPOU3BEIEHNE KOMIIEKCHBIX YHCEN B
anredpandeckoit Gopme 3armvcy ISRl RN
Orteer: 20+37i

OIIK-1.V.1

12

Bepno nu yrBepxkaenue: «JleiicTBUTENbHAS YaCcTh
MPOU3BEICHUSI KOMIUIEKCHBIX YHCEN B areOpandeckoi popme
3aIllMCH paBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YacTe
COMHOXHUTeNEH». OTBET apryMeHTUPYHITE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCS
yTBep:kIeHue: «/leiicTBUTEeIbHAS YaCTh POU3BEACHUSA
KOMILJIEKCHBIX YHCeJI B ajiredpanyeckoi popMme 3anucu
BbIYMCJISIETCH KAK PA3HOCTH NPOM3BeCHUS
AeHCTBUTEIbHBIX YacTell U NPOU3BeAeHUS MHUMBbIX
YacTeil COMHOKHUTEJIEH»).

OIIK-1.¥.2

13

Kak Ha3bpiBaeTcst (hopma 3armcu KOMIUIEKCHOTO YHCIIa,
uMeroIas B z=|z|-(cosQ+ising), Kak Ha3bIBAIOTCS B ATOM
3amnucu |z| u ¢?

OTtBet: @Popma 3anMCH KOMILIEKCHOI0 Y CJIa, MMeKInast
BHU Z=|Z|*(COSQ+iSiNg), Ha3bIBAaETCS TPUTOHOMETPHYECKOI,
rje |Z| — MoayJib KOMILIEKCHOI0 YHCJIa, () — APTYMEHT
KOMILIEKCHOTO YHCJIa

OIIK-1.V.2

14

KowmrmmiexcHoe umnciio Z 3ammucaHo B anre6pa1/1quK0171 B

TPUTOHOMETPHUECKOH hopMmax:
.

Haitigure 12-10 cTenens uncia Z

Otsert:1

Kakyto ¢popmy 3anucu ymcina Bbl ucnosib3oBanu? O0ocHyHTe
CBO¥1 BBIOOD

Ortsert: IIpu Bo3BeIcHNHM KOMILIEKCHBIX YHCEJI B CTENECHD
0oJiee pAMOHAJIBLHO HCIO0JIL30BATH TPUTOHOMETPHYECKYI0
(popMmy 3anucH U AeliCTBOBATH 110 CJICAYIOLIEMY PABUILY:
NPH BO3BEICHNH KOMIICKCHOIO YHCJIA B CTeNleHb MOAYJIb
YHCJIa BO3BOJMUTCS B 3Ty CTENEHb, APIYMEHT YMHOKAETCS
HA MoKa3aTeJb creneHu. Ecim ke ncnonb3oBathb
agredpanyeckyro (popMy 3anucu, To He0o0X0AMMO B
AAHHOM ciyvyae 12 pa3 yMHOKHTBH YHMCJIO CAMO Ha cedsl.

OIIK-1.V.2




15

Haiitu maTpuiry , TI11e

Br16epute u3 cnucka Hu@ppoBble CpeIcTBA, KOTOPHIE MOTYT
OBbITh IPUMEHEHBI JUIs PEIICHUs JaHHOM 3a7a4u.

a) Microsoft Access

b) Wolfram Mathematica

¢) Microsoft PowerPoint

Otget: b) Wolfram Mathematica

OIIK-1.V.2

16

3anuimmTe pe3ynbTaT IeUCTBUI HaJ MaTPUIIAMH.
A+0=...
OtBet: A

OIIK-1.Y.2

17

Haiitu npousBeeHre MaTpUL] i

Bri6epute u3 cnucka Hu@poBbie cpecTBa, KOTOPbIE MOTYT
OBITH MPUMEHEHBI JJIS PEIIeHUs JaHHOW 3a1a4u.

a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica

OtBet: K undpoBbiM cpeacream, KOTOpbie MOTYT ObITh
NPUMEeHeHbI VISl pellleHUusl JAHHOM 32241 OTHOCHTCS
Wolfram Mathematica- nporpammHoe o6ecnedyenue,

BKJIIO4Yalo1Iee 0016110 HA00p MaTeMaTH4YeCKUX (PYHKIM I

B TOM YHCJI€ CHCTeMY KOMIIbLIOTEPHOM aJredpsbl,
OPUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYHCJIEHUSIMH H BU3YAJIbHBIM
CONPOBOK/IEHUEM.

OIIK-1.Y.2

18

Haiitu onpenenutens 2-ro nopsiika MaTpHUIbI
-
OTtBet:29

OO6ocHyliTe KaK BBIYUCIUTD OMPEICIUTENb BTOPOTO MOPSIKA.
Otger: Jlj1s1 TOr0o 4TOOBI BLIYUCIUTH ONPeIeTuTe b
BTOPOIro MOPSIKA He0OX0IUMO U3 MPOU3BeIeHUsI
3J1eMEHTOB IJIABHOI IMAarOHAJIM BbIYeCTh MPOU3Be/leHue
3J1IeMEHTOB BTOPOii (M0004YHO#i) AMArOHAIN

OIIK-1.V.2

19

Uemy paBeH OnpeleNuTelb TPEYrojapHOU MaTpubl? OTBeT:
onpeeuTeN b TPEYroJbHOH MaTPUIbI paBeH
NPOU3BEICHUIO JICMEHTOB IVIABHOH THATOHAJIN.

OIIK-1.V.2

20

CpaBHuUTE yCIIOBHS IPUMEHEHMSI METO/IOB PELLIEHUS] CUCTEM
JMHENHBIX ypaBHEeHU. Kakoli METo pelIeHNs] CUCTEMBI
JUHENHBIX adredpanyecKuX ypaBHEHUH MPUMEHSIOTCS B TOM
cllydae, €CJI OIPEEIINTENb MAaTPULIbI CUCTEMBI PaBEH HYJIIO?
Ortser: Ecan onpenesnTesb MATPUIBI CHCTEMBbI PABeH
HYJII0, TO IPUMEHAETCH TOJAbKO METO HCCIeJ0BAHUA
CHCTEMBI JIMHEHHbIX YpaBHeHnui I'aycca, Apyrue MeToasl

OIIK-1.V.2




(meron Kpamepa u MeTox MATPUYHBIX YPABHEHHUI) MOTYT
NPUMEHSATHCS MPH YCJIOBUH, YTO MATPULIA CHCTEMBbI
KBA/IpaTHAas U oNpe/iesINTeNb ee He paBeH HYJII0.

21

HazoBute NpeaAMCT N3YUCHUA KUHCMATUKMU.

OIIK-1.Y¥.2

22

[Ipoananu3upyiTe OTIIMYUUS CICTYIOMMX (PU3UIECKUX
Mojeneii: adbcorotHo TBEpHOE Teno (ATT) u matepuanbHast
Touka. [IpuBeaure npumep, B KOTOPOM OJIHO U TO K€ TEJIO
BBICTYNAET B KauecTBE MaTepuaabHoi Touku u ATT.

OIIK-1.V.2

23

Kamenb JIe)kuT Ha THE COCY/Ia, MTOJTHOCTBIO MOTPY)KEHHBIH B
Bo1y. Kak u3MeHUTCs cuiia AaBicHHs KaMHS Ha JTHO, €CIIH
CBEPXY HAJIUTh KePOCHH (KEPOCHH HE CMEIIUBACTCS C BOJIOM)?
O6ocHyHTE CBOI OTBET.

OIIK-1.V.2

24

OreHuTe 3aBUCUMOCTD CHITBI BCEMUPHOTO TATOTEHHSI OT
MacChl B3aUMOJICHCTBYIOIINX TEJ M PACCTOSTHHUSI MEX Ty HAMH.
O6ocHy¥Te, Kak U3BMEHHUTCS CUJIa B3aUMHOTO TATOTEHHS ABYX
TEJ, €I MacCy OJHOTO W3 TeJ YBEJIMYUTH BIBOE, a
pacCcTOSIHHE MEXTy TeJIaMH — YMEHBIITUTH B JIBa pasa.

OIIK-1.Y.2

25

ChopmynupyiiTe 3aKOH COXpaHEHHUSI MOMEHTA UMITYJIbCA.

OIIK-9.3.1

26

Uccnenyiite paboTy CHITBI, €CTH TEJIO Maccoit M = 1 xr moa
JIEWCTBUEM HEKOTOPOU CUIIbI H3MEHUIJIO CBOIO CKOPOCTh C Vo =
1 m/c 1o v = 3 mM/c. OGoCHYITE MPUMEHEHUE 3aKOHOB,
I/ICHOJ'II)SYGMI)IX JJIA pemeHI/m 3a1a4u.

OIIK-9.3.1

27

Jlan ToHKHH cTepskeHb Maccoit M = 120 r u mmunHoi | = 50 cMm,
CIOCOOHBIN BpalaThCsi OTHOCUTEIBLHO OCH, TTPOXOISAIIEH
yepes ero cepeauny. Paccunraiite €ro MOMEHT HHEPLIMHU
OTHOCHUTEIILHO YKa3aHHOM OCH.

OIIK-9.3.1

28

Kak Bbraucsiercs KHHeTH4IeCKast SHEPT sl BPALICHHUS
abcooTHO TBeporo Tena? CpaBHUTE C GOPMYIION TSt
KHHETHYECKOHW YHEPTHU TIOCTYNATEIHHOTO ABIKEHHSL.

OIIK-9.3.1

29

Kak n3MeHuTCsl criia B3auMoICHCTBHS ABYX AJIEKTPOHOB, €CIIH
paccTosiHUE MEXKy HUMH YBEIUYIUTh B 3 pa3a? O00ocHYyiTEe
BaIll OTBET.

OIIK-9.3.1

30

Cz[enaﬁTe BBIBO/JI, KaK U3BMCHHUTCA 3JICKTPOEMKOCTH IIJIOCKOI'O
KOHACHCaTOopa C KBaApaTHbIMU IUIaCTUHAMH, €CJIM U3 3THUX
IIJIACTUH BBIPE3aTh KPYru ¢ AMaMCTPOM, PABHBIM CTOPOHE
KBaJipara.

OIIK-9.3.1

31

Paccunraiite MOIIHOCTD, BBIACTISIEMYIO Ha CONIPOTUBIICHUHU 3
KOM IpHU POTEKaHUH uepe3 Hero Toka cuioi 60 MA.

OIIK-9.3.1

32

[Ipoananusupyiite, riae CBET ABWKETCs ObICTpee — B aiiMase (n
= 2.42) unu B Boze (n = 1.33). Bo CKOJIBKO pa3 pa3inyaroTcs
CKOPOCTH CBETa B JIAHHBIX cpejax?

OIIK-9.3.1

33

[Ipemioxxure TeopeTnueckoe 000CHOBaHUE HAINYHUS
PaayKHO# OKpACcKH y TOHKHUX IUICHOK (pa3auToe Ha
MIOBEPXHOCTHU BOJIbI MACJIO, MBUIbHBIC My3bIPH U T.IL.).

OIIK-9.3.1

34

[Ipoananuzupyiite, KaKoil HaUMOOJIBIINN TOPSIOK CIIEKTPa
MO’KHO HaOIr0/1aTh Ha JU(PPAKIIMOHHON pelleTKe, €ClId OHa
umeet 500 MTPUXOB Ha MUJUTUMETP U €€ 00JIy4atoT CBETOM C
mmHo# BoHEI 500 HM.

OIIK-9.3.1

35

[Inockomnonsspru30BaHHBIN CBET NAAAET HA aHAJIN3ATOP TakK, 4TO
IUIOCKOCTh MOJISIpU3aluy cocTapiseT yroi 30° ¢ mIocKoCcThIo
aHasin3aropa. Bo CKOJIBKO pa3 yMEHBUINTCSI MHTEHCUBHOCTh
CBETa B YKa3aHHOM cliy4ae?

OIIK-9.3.1




36

[lepeuncnure MeTO1bl MPOELMPOBAHMUSI , UCIIOIB3YyEMBIE B
rpaduueckux pegakropax KOMITAC-3D u ACAD3-D.
Ortger: B rpadpuyeckux penakropax KOMIIAC-3D u ACAD-
3D ucnonp3yeTcs METO bl HEHTPAILHOTO, apaJIEIBHOTO H
OpPTOTrOHAJILHOT'O MPOELUPOBAHMSL.

OIIK-9.3.1

37

Ha xakux miockocTax NpoeKIui NpsMOM yroJl MpoeuupyeTcs
B HaTypaJIbHYIO BEIUYUHY?

OTBeT: NpsIMOIl Yroa NPOCHUPYETCS B HATYPAIbHYIO
BEJIMYMHY HA TOW MJIOCKOCTH MPOEKILIMI, KOTOPO
IIPUHAJICKUT OJHA U3 CTOPOH MPSIMOIO yria.

OIIK-9.3.2

38

Yrto HEOOXOAUMO CAENATH JUIS ONPEAETIECHUS TOUKH
IepeceyeHue MPsIMOM C IIIOCKOCTBIO?

Otser: i1 onpeneneHus TOYKU EPECEUECHUE MPSIMOH C
IJIOCKOCTBIO HEOOXOJMMO BBECTH BCIIOMOTATENbHYIO MPSAMYIO,
3aBEJJOMO NPUHAVIEKAILYIO TNIOCKOCTH.

OIIK-9.3.2

39

Kaxo# MeTona ncronb3yeTcs A ONpeAEICHNs TOYEK
IepeCcedYeHMs] IOBEPXHOCTH C IPSIMOU JIMHUEH ITPU
ucnosb3oBannu rpapudeckux peagakropos KOMITAC-3D u
ACAD-3D?

Oreert: [Ipu ucnosib30Bannu rpauyecKux peakTOpPoOB
KOMITAC-3D u ACAD-3D nnst onipenieneHus To4ek
MepECEYECHNS] TOBEPXHOCTH C IPSIMOU JIMHUEN UCIIOJIB3YETCS
onepanus 3D BpamieHus.

OIIK-9.3.2

40

YV Kakoil cTaHJapTHON aKCOHOMETPUYECKOU MPOEKIINU OCU Z
u X pacnoJioxkeHbl o yriom 90 rpagycoB?

OtBet: Ocu Z u X pacnosoxeHsl noj yrioM 90 rpaaycos B
KocoyronsHoit tuMeTpuu.

OIIK-9.3.2

26

Hccnenyiite paboTy CHITBI, €CITH TEJIO Maccoit M = 1 xr o
JIEUCTBUEM HEKOTOPOU CUIIbI H3MEHWJIO CBOIO CKOPOCTh C Vo =
1 m/c o v = 3 mM/c. OGoCHYITE MPUMEHEHUE 3aKOHOB,
WCITOJIb3YEMBIX IS PEIICHUS 3a1a4H.

OIIK-9.3.2

27

Jlan ToHKHI cTepskeHb Maccoit M = 120 r u mmuHoi | = 50 cMm,
CIOCOOHBIN BpaIaThCsl OTHOCHTEIBLHO OCH, MPOXOIAIICH
yepes ero cepenuHy. Paccunraiite ero MOMEHT HHEPLIUN
OTHOCHUTEJILHO YKa3aHHOW OCH.

OIIK-9.3.2

28

Kak Beruucnsiercs KHHeTUYEeCKasi JHEPTHsl BpallCHUS
abconroTHO TBepaoro Tena? CpaBHute ¢ GopMynoi ams
KUHETUYECKOM SHEPTrUU MOCTYNATEIbHOTO TBUKCHHUS.

OIIK-9.3.2

29

Kak n3menuTcs cusia B3auMoJIeiCTBUS ABYX 3JIEKTPOHOB, €CIIU
paccTosiHME MEXy HUMHU yBeIM4YuTh B 3 paza? OOGocHyiiTe
Balll OTBET.

OIIK-9.3.2

30

CnenaﬁTe BBIBO/JI, KaK U3BMCHHUTCS JJICKTPOCMKOCTD IIJIOCKOI'O
KOHACHCATOpa C KBAAPATHBIMU IUIACTUHAMU, €CJIU U3 3THUX
IJIAaCTUH BBIPE3aTh KPYru ¢ AMaMCTPOM, PABHBIM CTOPOHC
KBagpara.

OIIK-9.3.2

31

Paccunraiite MOIIHOCTD, BBIICTSIEMYIO Ha CONIPOTUBIICHUN 3
kKOM pHU MPOTEKaHUH Yepe3 Hero Toka cuioi 60 MA.

OIIK-9.3.2

32

[Ipoananuzupyiite, re cBeT ABMKETCS ObICTpee — B aMase (n
= 2.42) vnu B Bozie (n = 1.33). Bo ckoibKo pa3 pa3nuyarorcs
CKOPOCTH CBETa B JAHHBIX cpeaax”?

OIIK-9.3.2

33

[Ipemnoxxure TeopeTnueckoe 000CHOBAaHUE HAINYHUS
paxyKHOM OKPacKH y TOHKHX IUICHOK (pa3iuToe Ha

OIIK-9.V.1




ITOBCPXHOCTU BOABI MACJIO, MBUIBHBIC ITY3bIPU U T.H.).

34

[Ipoananuzupyiite, Kakoil HAMOOIBIIHI MOPSIIOK CIIEKTPA
MO’KHO HaOJI0/1aTh Ha TU(PPAKIIMOHHON peleTKe, ECl OHa
umeet 500 MTPUXOB HA MIIIJIUMETP U €€ 00Ty4atoT CBETOM C
uHOH BoJTHBEI 500 HM.

OIIK-9.V.1

35

[TocKkonoISIpU30BaHHBINA CBET NaJaeT Ha aHAIM3aTOP TaK, YTO
IUTOCKOCTB TOJISIpU3au coctanisieT yroi 30° ¢ II0CKOCThIO
aHanu3aropa. Bo CKOJIBKO pa3 yMEHbIINTCS HHTEHCUBHOCTD
CBETa B YKa3aHHOM clTyJae?

OIIK-9.Y.1

36

[lepeuncnure MeTO1bl MPOELMPOBAHMUS , UCTIOIB3yEMBIE B
rpaduueckux pegakropax KOMITAC-3D u ACAD3-D.
Orteert: B rpaduueckux penakropax KOMITAC-3D u ACAD-
3D ucnonp3yeTcs METOIbI: EHTPAILHOTO, TTapAIIETHHOTO H
OpPTOTOHAJILHOTO MPOEUPOBAHMSL.

OIIK-9.V.1

37

Ha xakux miockocTax MpoeKIri NpsSMOM yroJl MpoeHupyeTcs
B HATYPAJIbHYIO BEJIMUUHY?

OTBeT: NpsIMOIl Yroa NPOEUPYETCS B HATYPAIbHYIO
BEJIMYMHY HA TOU MJIOCKOCTHU MPOEKIIHI, KOTOPOU
MPUHAJICKHUT OJIHA U3 CTOPOH MPSIMOTO yrJIa.

OIIK-9.V.1

38

Uto HeoOX0AMMO cAenaTh AJIs ONpeIeIeHHs TOUKH
MEepEeCeUCHUE MPSMON C MIIOCKOCTHIO?

Otser: i1 onpeneneHns TOUKU EPECEUECHUE MTPSMOU C
MJIOCKOCTBI0 HEOOXOJUMO BBECTH BCIIOMOTATENIbHYIO MPSAMYIO,
3aBEJJOMO NPHHAUIEKAITYIO TNIOCKOCTH.

OIIK-9.V.1

39

Kakoit meToq ucnosib3yeTcs JjIsl ONPEEICHUs TOUEK
MEePECEUCHUS TOBEPXHOCTHU C MPSIMOU JIMHUEN TTPU
HCIoab30BaHnu rpadudeckux penakropoB KOMITAC-3D u
ACAD-3D?

OTgert: [Ipu ncnons3oBanny rpaUuECKUX PeIakTOPOB
KOMIIAC-3D u ACAD-3D nns1 onipeneneHus ToUeK
nepeceyeHust IOBEPXHOCTH € MPSIMOM JIMHUEH UCTIOJIb3yeTCs
onepanus 3D BparieHus.

OIIK-9.V.1

40

VYV Kkakoil cTaHIapTHON aKCOHOMETPHUYECKON MPOEKINHU OCU Z
1 X pacnofiokeHsl noa yriiom 90 rpamgycos?

OtBet: Ocu Z u X pacnojioxkeHsl noa yriiom 90 rpanycos B
KocoyronpHoii tumeTpun.

OIIK-9.V.1

41

Kakas ¢urypa oOpasyercs npu nepeceueHH: MOBEPXHOCTH
KOHYCa U TUIOCKOCTH, MTPOXOASIICH MEPIICHAUKYISPHO €ro
ocHoBanus? OtBert: [Ipu nepeceyeHN MOBEPXHOCTU KOHYCA
¥ TUIOCKOCTH, TIPOXOISIICH TEPICHIUKYIISIPHO €0 OCHOBAHUS
oOpa3zyercs ¢urypa B BuJe KpUBOH - TUIIEPOOJIBI.

OIIK-9.V.1

42

Kakas npsmas n3o0paxxaeTcsi Ha TOPU30HTAIBHOM MII0CKOCTH
IPOEKLMI NTapajuieabHo ocu X127

OTtBer: Ha ropu30HTaIbHOM MIIOCKOCTH MPOEKIUI TaK
pacnoJiokeHa (PpoOHTAIbHAS NPAMAS YPOBHSI.

OIIK-9.V.1

43

Ha xaxoif yron Heo6X0 MO pa3BepHYTh IJIOCKOCTb OOIIEro
HOJIOXKEHHS Ha (PPOHTANBHON TIOCKOCTH MPOEKLUH,
OTHOCHUTENBHO (ppoHTaM {2, YTOOBI OHA NpeBpaTHIACh BO
(pOHTATBEHO-TIPOCUPYIOILYIO TIIOCKOCTH?

Ortger: [1nockocTh 00111€T0 MOJOXKEHUS Ha (PPOHTATIEHON
TUTOCKOCTHU MPOEKIUN pa3BOPAYMBAIOT HA YTOJI, IPH KOTOPOM
IUIOCKOCTh Ipeo0paszyercs B MPSAMYIO JIMHHUIO.

OIIK-9.V.1




44

Kakum 00pa3om MOKeT OBITh OTpeielieHa TOUKA MePeCceUeHMs
IIPSIMOM C TUIOCKOCTBIO, €CJIA OHU SBJISIOTCS IPSIMOU YPOBHS U
MJIOCKOCTBIO YACTHOTO TIOJIOKEHUS?

OtBet: Touka nepeceyeHus MPSMOH ¢ MIOCKOCTBIO, €CIIU OHU
SIBJISIIOTCA NIPSMOU YPOBHS U INIOCKOCTBIO YaCTHOTO
TIOJIO’KEHUS, MOYKET OBITh OIPE/ICIICHA HEMOCPEACTBEHHBIM
cnocodoMm (0e3 npeodpa3oBaHUsA YepPTekKa)

OIIK-9.Y.2

45

Kakum 06pa3oM MOXKeT OBITh MOCTPOEH MEPIEHINKYIISP K
TUTOCKOCTH Ha (DPOHTATHHON TUIOCKOCTH MTPOCKITHIA?
Orteet: [leprieHIUKYISAP K TUIOCKOCTH HA (PpOHTATHHOU
IUIOCKOCTH MPOEKINI MOXKET OBbITh IOCTPOEH
NepHeHINKYJIAPHO (POHTANBHOM NPOEKIIUT
(poHTaTLHOM NPSAMON YPOBHS IIOCKOCTH

OIIK-9.V.2

46

Wudopmanust u s3HTpONHSL.

OIIK-9.Y.2

47

WNHdopmanroHHbIN Tpo1iecc B aBTOMaTU3UPOBAHHBIX
CUCTEMAX.

OIIK-9.Y .2

48

CereBble TEXHOJOTUU 00paOOTKH TaHHBIX.

OIIK-9.Y.2

49

MeTo1bl TOBBIILIEHUSI TOMEXOYCTOMYMBOCTH MEpeaadn u
npuema.

OIIK-9.V.2

50

CoBpeMeHHbBIC TEXHUYECKUE CPEeICTBAa OOMEHA JaHHBIX U
KaHAJI000pa3yrolien anmapaTyphl.

OIIK-9.V.2

51

Hocurenu nadopmarum 1 TEXHUYECKHUE CPEICTBA IS
XpaHEHUsI TaHHBIX.

OIIK-9.V.2

52

JIBonyHas apudMeTrKa, MpsMoi oOpaTHBIA U
JIOTIOJTHUTEIIHHBIN KOIBI.

OIIK-9.V.2

53

KoHTpoJib 0 4€THOCTH U IO XEMMHUHT'Y.

OIIK-9.V.2

54

[ToaroroBka, penaktupoBanue U opopMIICHHE TEKCTOBON
JOKYMEHTAIH, TPaQUKOB U JUarpaMM B 3JIEKTPOHHBIX
Ta0IHUIIaxX.

OIIK-9.V.2

55

OCHOBEI KOMHBIOTCpHOfI KOMMYHUKAIIUN

OIIK-9.Y.2

Bomnpocsr (3amaun) ais 3avera / nudd. 3auera npeacrapieHsl B Tadnuie 16.

Tabnuma 16 — Boripocs! (3amaun) s 3aueta / qudd. 3auera

Ne /it [Tepedyens BonpocoB (3amay) mis 3auera / qudd. 3adera

Kon
WHIUKATOpa

V4eOHBIM IUTAHOM HE NpeaAyCMOTPCHO

[lepeyeHp TeM IS KypCOBOTO NPOCKTHPOBAHUS/BBINOIHEHHS KypCOBOH pabOThI
MpeAcTaBiIeHbI B Tabmwuie 17.
Tabmuna 17 — [lepeueHb TeM JijIsl KypCOBOTO MPOSKTHPOBAHMS/BBITIOJTHEHUS] KYPCOBOM pabOTHI

Ne /n

KypCOBOH paboThI

[IpumepHbIil TepedeHb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Y4eOHbIM IJIAHOM HE MPETYCMOTPEHO

Bompockl s mpoBeneHHs TMPOMEXKYTOYHOM aTTecTallM B BHJAE TECTHUPOBAHHS
npecTaBieHbl B Tabmuie 18.

Tabnuna 18 — IlpumepHblii mepeueHb BOIIPOCOB ISt TECTOB

o Kon
Ne o/ [TpumepHBIi TepedeHb BOMPOCOB ISl TECTOB
WHINKATOpa
1 Brruncnure OIIK-1.3.1




1)1

2)3

3)1,5

4) -7

Otget: 3)

Brraucnute nponssoaayto Gyakmun y =(3-8x)%° OIIK-1.3.1
1) 0,5 (3-8x)°° (-8)

2) 0,5 (3-8x)°* (8)

3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)%® (-8)

Otget: 1)

[lepBas npon3BoaHast PYHKINN MOKA3bIBAET: OIIK-1.3.1
1) ckopocTh U3MeHeHNus1 PYHKIIUU

2) HampaBiieHHue (PyHKIINH

3) npuparienue GyHKIIH

4) npupaienue aprymenra pyHkimu Orper: 1)

yKa)KI/ITe CXOJISIINICSA YACITOBOU PSAI: OIIK-1.3.1
Ortsert: 2

Ecaun V— 310 Ky0 cO CTOpPOHOM TMHBI 2 €AMHUIIBI, TOT1a HHTETPaj OIIK-1.3.1
Ortaer: 3)

3HadeHne PYHKIMHU ABYX MEpEMEHHbIX z=3X-2y+16 B Touke A(1,2) OIIK-1.3.1
paBHO:

1) 15

2) 20

3) -15

4) -20

Ortset: 1)

IToBTOpHBIHM MHTETpA f dx [ dy |, d OIIK-1.3.1
10

2)1

3)0,5

4) -1

Ortset: 2)

Kakoe 13 Huke nepeunciaeHHbIX NPEAJIOKEHUH ONIPENEISIET OIIK-1.3.1

MIPOU3BOIHYIO (DYHKIMHU (KOTJa MpUpaIlleHUue apryMeHTa CTPEMUTCS K
HYI10)?:

1) oTHOLIEHHE TpUpaleHUs] (YHKIIUHN K PUPAIIEHUIO apryMeHTa

2) oTHOMIEHHSI (DYHKIIMU K IPUPALICHUIO aPTyMEHTa




3) oTHOUIeHHE TIpesena QYHKINUU K apTyMEHTY

4) mpenes OTHOLIEHHs MPUPaLeHUst QYHKIUH K NPHPALIEHUIO
aprymMeHra

OrtBer: 4)

VYxaxure tun auddepeHnnanbHoro ypaBHeHu |
OTtBeThI:

1) YpaBHeHue ¢ pa3esiomUMUCs IEPEMEHHBIMU
2) JluHeiiHOe ypaBHeHHE

3) YpaBuenune bepuymiu

4) YpaBHeHHeE B MOJIHBIX AU PepeHnanax
OtBet: 2)

OIIK-1.3.1

10

YkaxuTe yacTHOE penieHne AMppepeHuanbHOro ypaBHEHHS
» "

1) cll
2) i
4) i

Otget: 3)

i, YIOBIICTBOPSIIONICE HAYAITLHOMY YCIIOBHIO ki
R .

OIIK-1.3.1

11

W3 npuBea€HHBIX MaTpHIl 0OpaTHBIE CYIIECTBYIOT Y MATpPHII. ..

4) A
Ortser: 3)

OIIK-1.¥.1

12

KakuM MeTo10M MOKHO PEIINUTh CUCTEMY, OTPEICITUTEIh OCHOBHOU
MaTPUIBI KOTOPO# paBeH HYJIIO:

1) I'. Kpamepa

2) K. ®. I'aycca

3) ¢ momo1IbI0 0OpaTHON MaTPHUIIBI

4) moObIM crtiocobom

OtBet: 2)

OIIK-1.V.1

13

I'eomeTpuueckoe MECTO TOUEK IIIOCKOCTH, CyMMa PacCTOSIHUI OT
Ka)JIOM M3 KOTOPBIX J0 JABYX JAHHBIX TOYEK ATOU MIIOCKOCTH €CTh
BEJIMYMHA MTOCTOSIHHAS, HA3BIBACTCHA. . .

1) runep6ooi

2) napabosoi

3) OKPYKHOCTBIO

4) >aaMncom

Ortset: 4)

OIIK-1.V.1

14

I'eomeTpuueckoe MECTo TOUEK, KOTOPbIE XapaKTePU3YIOT
9KCIIEHTPUCHUTET € >1 mpezcTaBisieT coOoM:

1) ITapabomy

2) OKpYKHOCTb

3) rumepooy

4) snnunc

OrtBer: 3)

OIIK-1.V.1




15

Otget: 2)

OIIK-1.V.1

16

Kaxkas Oy/Jer TpaeKTOpus y YaCTHIIbI, JBIKYIIEHCS PABHOMEPHO C
MOCTOSIHHBIM I10 BEJIMYMHE YCKOPEHHEM ?

1) [psmas auHUS

2) JIunus ¢ nepernoom

3) IMapabosa

4) OKpYKHOCTD

OIIK-1.V.1

17

[Ipoananu3upyire, KaKOM OTBET SIBISAETCS IIPaBUIBLHBIM Ha BOIPOC:!
«Hemy paBHa CyMMa BHYTPEHHHX CHUJI, IEHCTBYIOIIMX MEXIY TeJIaMU
3aMKHYTOW MEXaHUYIECKOW CHCTEMBI?»

1) 3MeHeHHIO SHEPTUU CUCTEMBI

2) Hymo

3) M3MeHeHU O NMITYJIbCa CUCTEMBI

4) Y CKOpEeHHIO IIEHTPa MAacC CUCTEMBI

OIIK-1.V.1

18

YrTo mpoH30iIeT ¢ MOMEHTOM MHEPIIUH CBUHIIOBOTO IMIMHIPA
OTHOCHTEJIBHO OCH, COBIIA/IAIONICH C €r0 TeOMETPUIECKOM OChIO
CHMMETPHH, €CITH IAIHH/P CIUTIOIINTD B THCK?

1) He usmenwnrcs

2) YBenuurcst

3) CoxpaHuTtcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.V¥.1

19

Vkaxure BCPHYIO 3aIIMCh YPABHCHUA JUHAMUKH BpallaTCIbHOI'O
ABHKCHMUA.

1) M =J*w

2)e=M/J

3) M =L*w2

4) L = r*p*sina

OIIK-1.V.1

20

Bri6epute ¢pasy, COOTBETCTBYIOILYIO IEpBOMY 3aKOH HbioTOHA:
«IIepBb1it 3ak0oH HproTOHA yTBEp)KAACT. .. »

1) ®akr cyiecTBOBaHUs aOCOTFOTHOTO JIBUKCHHSI

2) CyuiecTBOBaHHEe MHEPIUAIbHBIX CHCTEM OTCYETA

3) daxkT cyIecTBOBAHUS HEMHEPIUAIBHBIX CHCTEM OTCYETA

4) dakT CyIeCTBOBAHUS MPHUHITMIIA OTHOCUTEILHOCTH | anmies

OIIK-1.V.2

21

Bribepure npaBuiibHbIi 0TBeT. Kak M3MeHseTcss MOyllb CKOPOCTH
IIPU MIPSIMOJIMHEITHOM JIBUKEHHH, €CIIM 3aBUCUMOCTh IPOHICHHOTO
TeJIOM IIyTH OT BPEMEHH 3aJ1aHa ypaBHeHueM: S = 4 + 15t2 + t3?

1) Yo6uiBaeT

2) IIpoxoauT yepe3 MHHUMYM

3) Bospacraer

4) Ocraércsi MOCTOSIHHBIM

OIIK-1.V.2

22

BLI6CpI/ITe YPaBHCHUC, ONTHMCHIBAOIICC TAPMOHUYCCKUC KoJIe0aHusl.
1) x = 0,1tg(2t2+7/6)

2) x = 0,1cos(2t+n/6)

3) x = betg(8t2+7/2)

OIIK-1.V.2




4) x = 0,05arctg(2t0,5)

23

YUto nmpou30MIET CO CPEAHEN IHEPIUEH TOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJICKYJIBI Ta3a, €clii 00beM HEKOTOPOH MacChl HICaTbHOTO
ra3a u300apu4ecKy yMEHbIIWICA B 2 pa3a?

1) YBenuuuTcs B 5 paza

2) YMmenblutcs B 5 paza

3) VBenuuutcs B 3 pasa

4) YMeHbIIMTCS B 2 pa3a

OIIK-1.V.2

24

OueHuTe ONTHYECKYIO JUIMHY TyTH L 13 0HOM TOYKHM B Jpyryto, eciu
paccTosiHUE MEX/1y IBYMSI TOUKAMHU [TPO3PavyHON AUIIEKTPUUECKOMN
cpenst S = 4 m. [Tokazarens npenomieHus cpeasl N = 1.5. Onrrueckas
JUIMHA IyTU L 13 0JTHOM TOYKH B APYTI'yIO COCTAaBUT. ..

1)5wm

2)6m

3)7w™m

H1lwm

OIIK-1.YV.2

25

[IpoananuzupyiitTe, 4eMy paBeH NEpUOJT PEIIETKH, KOT/1a
madpaxonHas pemrerka coaepxkut 200 mTprUXoB Ha MAJUTUMETP.
1) 100 mkm

2) 500 MkM

3) 200 mxMm

4) 5 MkM

OIIK-1.Y.2

26

PaccuuTaiiTe okaszarenp MperoMIICHUS BEIIECTBA, €CIIH CKOPOCTh
CBETa IPH MEPEX0/Ie JTyda U3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymensbIuinack Ha 20%.

1) 1.2

2) 1.25

3)0.2

4) 2.2

OIIK-1.Y.2

27

Bri6epuTe, kakast popmyrna HanboJee TOUHO ONMHUCHIBACT
CHEKTPAIBHYIO INIOTHOCTh YHEPreTUUECKON CBETUMOCTH abCOIIOTHO
YEpHOTO Tea?

1) ®opmyna depmu-Jlupaka

2) ®opmyna bose-DiiHITeiina

3) ®opmyaa Ilinanka

4) ®opmyna Pases-Jxunca

OIIK-1.V.2

28

[Ipoananusupyiite, 4TO MPOU3OMIET C KHHETHUECKOW DHEPTUCH
(OTOZEKTPOHOB, €CIIH, HE MEHSS YaCTOTHI MA/IAIOIIETO CBETA,
YBEIUYUTh €r0 MHTCHCUBHOCTH B 2 pa3a?

1) YMmeHbInuTcs B 2 pasa

2) YBenuuutcs B 4 pasa

3) He usmeHuTcst

4) YBemuuutcs B 2 pasa

OIIK-1.V.2

29

Crenaiite BBIBOJ O BEJIMYMHE MUHUMAIBHOTO 0OPaTHOTO HAIPSKEHMS,
IIPU KOTOPOM TOJTHOCTBIO MpeKpalaeTcst GoToTOK. Y CIOBHE: SHEPTHs
¢doToHOB paBHa 6.5 3B, a poTOKaTO U3rOTOBJIEH U3 JIUTHS, paboTa
BBIX0J1a KOTOPOTO cOoCTaBsieT 2.5 3B.

1)4B

2)9B

3)6.5B

4)2.5B

OIIK-1.V.2

30

B yem 3akiovaercst TyHHEIbHBIN 3P dexT?

OIIK-1.Y¥.2




1) B BoJTHOBOM XapakTepe JBIKEHHS MUKPOYACTHIIBI B
MEPHOIUICCKOM MTOTCHIIUATE

2) B KopIycKyJIsIpHOM TOBEACHUH DJICKTPOMArHUTHOTO U3JTy4CHUS
IIPY MPOXOKJICHUH €T0 Yepe3 y3KOe OTBEPCTHE

3) B HaxoIeHUH YaCTHIIbI Cpa3y B HECKOJIBKUX TOYKAX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxo:K1eHuH MUKPOYACTHIILI Yepe3 MOTEeHIHATbHbIi
0apbep, KOrja JHePrusi YacTUIbI MeHbIlIe BHICOTHI YTOT0

O0apbepa

31

Kakas npsmast uzo0paxkaercst Ha QPOHTAIBHON TUIOCKOCTH TMPOEKIUH -
napajuieIbHo ocu Z23, a Ha TOPU30HTATBHOM TIOCKOCTHU TIPOSKIIH -
napajuienbHo Y 13?

1) [IpodunpHas npsamas ypoBHs

2) l'opuzoHTanpHas NpsAMas ypoBHs

3) l'opuzoHTaNbHAS MJIOCKOCTH YPOBHS

4) T'opu30HTAIILHO TPOCTIMPYIONIAs TUIOCKOCTh

OIIK-8.3.1

32

VYkaxxute BCe MPaBIIIbHBIC BAPUAHTHI OTBETOB.

Kaxoit u3 rpaduyeckux pemrakTopoB MO3BOJISET MpeoOpa3oBsiBaTh 2D
yeptexu B 3D 0e3 mpeaBapuTeIbHOTO MpeoOpa3oBaHms?

1) KOMITAC-3D

2) ACAD-3D

3) Autodesk Inventor

4) ProENGINEER

5) SolidWorks

OIIK-8.3.1

33

Kaxkast nmpsimast n3o0paxaercst Ha (GPOHTATLHON TIIOCKOCTH MPOCKITUH -
Kak TO4YKa, a Ha TOPU30HTAIBHOM MJIOCKOCTU MPOEKIUH -
MEePIEHANKYISIPHO ocu X127

1) ®poHTAIBHO TTPOCUPYIOIIAs TIpsiMast

2) Ipsimast oOI1IETO TOJIOKEHUS BOCXO IS

3) [Ipsimas o01Iero moJIoKeHUsI HUCXOAIIast

4) IlpodunbHas MI0CKOCTh YPOBHS

OIIK-8.3.1

34

Kakue npeoOpazoBaHus HEOOX0AUMO IPUMEHUTH K MPSAMOH 00I11ero
MIOJIOXKEHHUSI [T OTIIpe/iesieHns e€ HaTypaabHOU BETMYHHBI?

Otser: [lns onpeneneHus HaTypaJIbHOW BETMUMHBI TIPSIMOM 00IIIET0o
MOJIOKEHHSI He00X0IMMO NMPeoOpa3oBaTh €€ B IPSIMYI0 YPOBHS

OIIK-8.3.1

35

Kakast rutockocth n300paxkaeTcsi Ha TOPH30HTAIBHON TNIOCKOCTH
MPOEKITUI - KaK psiMast JINHUS?

1) Fopu3oHTaNBHO MPOCSIUPYIOLIasl MII0CKOCTh

2) [IpodmiibHO-TTPOCIMPYIOIIAS TIOCKOCTh

3) [IpodunpHas MIOCKOCTh YPOBHS

4) I1nockocTh OOIIEro MOJI0KEHUST BOCXOASIIAs

OIIK-8.3.1

36

KaKoe KOJIMYCCTBO BAPUAHTOB CEeUYEHUU 06pa3yeTC${ IIpU INepeCccYCHN U
MOBCPXHOCTU NUIIMHAPA HpO@Hpr’I-OH.ICﬁ HHOCKOCTLIO?

1) 3

2) 2

3) 4

4) 6

OIIK-8.3.1

37

KakuMm 06pa3oM MOXkeT ObITh MOCTPOEH MEPHEHIUKYIIAP K MIIOCKOCTH Ha
TOPU30HTAJIBHOM IJIOCKOCTU IIPOEKLINI?

1) [lepneHuKyIIpHO TOPU30HTAIILHON MPOEKIIUU FOPU30HTAIBHOMN
IIPSIMOM YPOBHS INIOCKOCTH

2) IapannenbHo TOpU30HTATIBHON MPOEKIMHU JII000M MPSIMOi,

OIIK-8.3.1




IIPUHAUIeKALLEH IUIOCKOCTH

3) [lapanmnenbHO rOpU30HTAILHOM MPOEKIUH JIF000M MPSAMOH,
IIPUHAJUIeKALEH IITIOCKOCTH

4) ITapaynesnbHO rOPU30HTAIBHON IPOEKIUU TOPU30HTAIBHON IPAMOI
YPOBHSI IJIOCKOCTH

38 1. Kakue npeoOpa3oBaHusi He00X0AUMO NIPUMEHHUTH K NPAMOM OIIK-8.3.1
00111ero MoJI0KeHHus 115 onpeiesieHnsl eé HATYPaJbHON BeJINYHHBI?
1) [IpeoOpa3oBath B MPSIMYIO YPOBHS

2) IIpeoOpazoBarh B MPOCHUPYIONIYIO KPUBYIO

3) CopoenupoBath ee Ha TpOGUIBbHYIO TIIOCKOCTH mpoekiuii 113

4) IIpeoOpa3oBath B MPOCHUPYIOUIYIO MPSMYIO, & 3aT€M B MPSMYIO
YpOBHS

39 Pacnoso:kuTte B npaBWIbHON MmociefoBaTe1bHOcTH Ha3Banus BuaoB | OIIK-8.3.1
no I'OCT 2.305-2008 na nuiockocrsix npoexuuii 11, 112 u 113
KOMILIEKCHOT0 YepTe:ka MoH:xka

A- Bun cBepxy

C- Bun cniepenu (I'maBHBIHM BUN)

D- Bux ciesa

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOy4YaroUIMXCS 3a04YHOM (OpPMBI
oOyueHus1, Ipe/ICTaBICHbI B Ta0me 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

No /i [lepedyeHp KOHTPOJIBHBIX PaOOT

He npexycMoTtpeno

10.4. Meroauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OILICHUBAHUI
WHIUKAaTOPOB, XapaKTepU3YIOLIUX JdTambl (OpMHpPOBaHUS KOMIIETEHIMH, coAepxkarcs B
JIOKAJIbHBIX HOpPMaTUBHBIX akTtax [ YAII, perimamMeHTUpYyIOIIMX TMOpPSAIOK U MPOUEaypy
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu O0y4aronnxcs
I'VAIL

11. Meroauueckue yKazaHus Uil 00yJaroIuXcs 0 OCBOCHHIO TUCIIHILIHHEI
(Huoice npueoosimest pekomeHoayuu no cOCMaesieHuto OaHH020 pazoend)

11.1. Meroauueckie YyKa3aHUs Ui OOYYalONIMXCS [0 OCBOCHHIO JIGKIIMOHHOTO
Matepuana (eciu npedycMompeHo yY4eOHblM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe M SICHOE H3JIOKEHHE YueOHOro Mmarepuana. Ha3HaueHHe COBPEMEHHOH JICKIIUU B
paMKax IUCIMILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCHO WH(POPMAIHIO 10 TEME, & B OCBOCHHH
(GyHIAMEHTAJIBHBIX TPOOJIEM JUCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIIUX
JOCTHIKEHUI HaydyHOW MbIciu. B yueOHOM mpoliecce JEKIUS BBITIOJHAET METOA0JIOTHYECKYIO,
OpraHu3alMoOHHYI0 U UHQOpMAIMOHHYIO (QYHKIUHU. JIEKIMsS pacKphIBaeT MOHATHIHBIN ammapat
KOHKpETHOM obnacTu 3HaHMs, €€ MpoONeMBbl, JaeT IEeIbHOe MpPEACTaBICHHUE O UCIUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C APYTUMU JUCIUILTMTHAMH.

[MnanupyemMble pe3yabTaThl IPU OCBOCHUU O0YUYAIOITUMHUCS JICKIIHOHHOTO MaTepHana;

— TIONy4eHHE COBPEMEHHBIX, I[EJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHBb
KOTOPBIX OMPEAENSETCs eNIeBON YCTAHOBKOM K KaXKI0M KOHKPETHOU TEME;

— TONy4eHHE OMbITa TBOPUYECKON pabOThI COBMECTHO C MPEMNOIaBaTEIeM;

— pa3BuTHE NpOoQecCHOHANBHO-ACTOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIICHUS.

— TIOsIBIIEHHWE HEOOXOAMMOT0 HHTEepeca, HEOOXO0AUMOTO /ISl CAMOCTOSITENIbHOW pabOThI;




— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHUS HA ONMDKANIINE TOJIBI;

— Hay4yuTbCid METOJIMYECKH 00padaThiBaTh MaTepuasl (BBIICNATH TJABHBIE MBICIU H
MIOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIMYHBIX
(bopmynHpoBKax);

— TOJy4eHHE TOYHOI'O NOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUI.

JIeKUIMOHHBIA MaTepHall MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaiIoB U
WCTIOJIb30BAHMEM DPAa3/aTOYHOTO MaTepuana TpH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHS OTJEIIbHBIX TEMATHK IO JUCIUTUTHHE.

CrpykTypa pe1oCcTaBaeHN JIEKIIMOHHOIO MaTepuaa:

Ecnu memoouueckue yKazauusi N0 OCB0EHUI) JNEKYUOHHO20 MAmepuaid UMeomcs 6
U30aHHOM 8ude, 8 8Uoe INeKMpOHHbIX pecypcos budbnuomexu I'VAIL, cucmemvr LMS, xagheopwi u
m.0., HeobxXo0umMo dams Ha HUX ccolaky unu npusecmu URL adpec.

11.2. Meroauueckne yKa3aHHs i1 OOy4aroIIMXCS I0 YY4acTHIO B CEMHHApax (eciu
npeoyCMOmMpPeHo y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

OCHOBHOH T1€JIBI0 TSI 00YUAIOIIEroCs SBIISETCS CUCTeMAaTH3alus U 0000IeHe 3HaHu!
Mo u3y4aemMoil Teme, paszzeny, (GOopMHpOBaHHME YMEHUS paboTaTh C JOTOJHUTEIHHBIMHU
WMCTOYHUKAMU HMH(OPMAIMK, COMOCTAaBJIATh M CPaBHUBATh TOYKHU 3PEHHS, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOUYKY 3peHHMs M T.I. B cooTBeTcTBUM ¢ Beayliei
JTUIAKTUYECKON WENbI0 COJEp)KaHUEM CEMHHApPCKUX 3aHSATHH SBISIOTCS Y3JI0Bble, HauOoliee
TpyIOHbIE U TOHUMAHHUS U YCBOEHHUS TEMbl, paslienbl AUCUMUILTUHBL Crneunduxkoi TaHHON
(hOpMBI 3aHIATHUI SBIISETCS COBMECTHAsI paboTa mpernogaBaTess U 00ydaromerocs Hal penieHueM
MOCTABJIEHHOW MpoOJIEeMBbl, a MOWCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE Yepea0BaHUs
MHIUBUAYAIbHON M KOJIJIEKTUBHOM JIESTEIBHOCTH.

[Ipy noAroTOBKE K CEMHUHAPCKOMY 3aHATHIO MO TEME MPOCIYHIAaHHOW JIEKIUH
HEOOXOIMMO O03HAKOMUTBHCS C IUIAHOM €ro TMPOBEACHHUS, C JIMTEPaTypoll M Hay4YHBIMHU
MyOIUKAIUSAMU IO TEME CeMHUHapa.

TpeGoBanus K MPOBEJACHUIO CEMUHAPOB

Obsi3amenvHo 015 3anoHeHUs: npenooasamesiem

Ecnu memoouueckue yxazanus no y4acmuro 8 CeMuHapax umeromcs 8 U30aHHoM suoe, 8
sude anekmponnvix pecypcos bubnuomexu I'VAII, cucmemvr LMS, xaghedpwvl u m.o., Heobdxooumo
oamb Ha Hux ccolaky uau npusecmu URL adpec.

11.3. Metoauueckie yka3aHus Ui OOYYarOIIUXCS IO MPOXOXKICHHUIO MPAKTHUYCCKUX
3aHATUH (eciu npedyCMompero YieOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTHdeckoe 3aHSATHE SIBISETCS OJHOW W3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTO
mpolecca, 3aKJIF0Yaroasics B BBITOJHEHUH 00ydaroIUMHUCS O] PYKOBOACTBOM MPEMNOIaBaTENS
KOMITJIEKCca Y4eOHBIX 3aJaHWi C 1EeNbI0 YCBOGHHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOM
JTUCIUIUTAHBL, TPUOOPETEHUSI YMEHUI U HaBBIKOB, OTIBITa TBOPUECKOH eATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHATHS ISl 00YyYaIOIerocs sBIsSETCS MPUBUTHE 00YJaAIOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON EATENHHOCTH 10 U3y4aeMOU TUCIUTUINHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUU O0yJAIOITUMCS IPAKTHUECKUX 3aHATHI:

— 3akperuieHue, yriayOlieHuWe, pacllupeHHe M JeTalu3alus 3HAHWKW MpH pelieHUuU
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHHUS,
TBOPUYECKON aKTUBHOCTH;



— OBJIQJICHUE HOBHIMM METOJAaMU W METOJUKAMHM HM3YUYE€HHsS KOHKPETHOW YyueOHOMU
JACIUTLINHEL

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TONYYCHHBIX 3HAHWUN JUIS
BBITIOJTHCHUS 3aJaHMI;

— olecrnedeHne panyuoHaIBHOTO COYETaHHS KOJUICKTHBHOM M MHIMBUAYAIbHON (GOpM
oOy4eHUsI.

TpeOoBaHwusI K MPOBEICHUIO MPAKTUICCKHUX 3aHATUI
Obs3amenvHo 015 3anoIHeHUs. npenodagamenem

Ecnu memoouyeckue yKazauus no NPOXOHCOEHUI0 NPAKMUYECKUX 3AHAMUL UMEIOMCs 8
U30aHHOM 8ude, 8 8uoe INeKMpoHHbIX pecypcos bubnuomeku I'VAIIL, cucmemvr LMS, kagedpwl u
m.0., Heobxo0umMo dams Ha HUX ccolaky uau npusecmu URL aopec.

11.4. Meroauueckue yka3zaHus Juid OOYyYaroIIMXCSl MO BBIMOJIHEHHUIO JIAOOPATOPHBIX
paboT (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BbimonHeHHs 1abopaTOpHbIX pabOT oOydaroumuiics JOJDKEH YriayOuTb |
3aKpEeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHON METOJIMKONW U TEeXHUKOMH
SKCIEPUMEHTa B COOTBETCTBHM C KBaIM(PUKAIIMOHHON XapaKTePUCTHKON oOydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTANIbHO-TIPAKTHYECKON, pacuyeTHO-
AHAJIMTUYECKOMN YacTel U KOHTPOJBHBIX MEPOIIPUSITHI.

Boinonnenue n1abopaTtopHbIX paboT oO0ydaromUMcs SIBISIETCS HEOTHEMIIEMOM YacThIO
W3Y4YEHUs JUCUUIUIMHBI, OIpeneisieMod y4eOHBIM IIJJaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeTyOIINX OCHOBHBIX 331a4 00yJarolerocs:

— TIpHOOpETeHHE HABBIKOB HCCIEIOBAaHMS IPOLIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIuIeHue, pa3BUTHE W JAETaln3alus TEOPETHMYECKMX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

—  TIOJyYeHHE HOBOW MH(POPMAIIMH 110 U3y9aeMOU TUCIUTUINHE;

— IpHOOpeTeHHE  HABBIKOB  CaMOCTOSATENIBHOW  paboTel ¢ JabOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue ¥ TpeOOBaHUS K IPOBEICHUIO JJAOOPATOPHBIX paboOT
Obsi3amenvHo 0715 3anoHeHUs: npenoodasamenem

Crpykrypa u dopMa otdera o0 1adopartopHoil pabore
Obsi3amenvHo 0715 3anoNHeHUss npenoodasamenem

TpeboBauusa kK 0QOPMIICHUIO O0TYETa 0 JIa0opaTOpHOU padbore
Obsi3amenvHo 07151 3anoHeHUs: npenoodasamenem

Ecnu memoouueckue ykazanus no npoxoricoeHuro 1a00pamopHuix pabom umeromcs 6
U30AHHOM 8U0e, 8 8uoe 1eKmponHblX pecypcos oubnuomexu I'VAII, cucmemvr LMS, kagedpwr u
m.o., Heobxoo0umo dams Ha Hux cculaky unu npusecmu URL aodpec.

11.5. Meroauueckre yKka3zaHUs s oOOy4aroIuxcs M0 MPOXOXKICHUIO KypCOBOIO
MIPOEKTUPOBAHUS/BBITIOJIHEHUSI KypCOBOI paboThl (eciu npedycmompeno y4eOHbiM NAAHOM NO
OaHHOU oucyuniume)

KypcoBoii nmpoekt/ paboTa mpoBOIUTCS C LIeIbI0 (POPMUPOBAHUS Y O0YUAIOIIUXCS OIBITA
KOMIUIEKCHOTO PELIeHUs] KOHKPETHBIX 3a]au Ipo(PeCcCHOHATBHOM NesITeIbHOCTH.

KypcoBoii npoext/ paboTa no3BoJjsieT 00y4aromemMycs:



CTpyKTypa MOSCHUTEILHOHN 3aMCKU KYPCOBOTO MPOEKTa/ paOOTHhI
Ob6s3amenvHo 014 3an0IHEeHUs. npenooagamesem

TpeboBauus Kk 0QOPMIICHUIO HOICHUTEILHOM 3aIMCKU KYPCOBOr0 poekTa/ paboThl
Obs3amenvho 0151 3anoIHeHUs npenooasamenem

Ecnu memoouueckue ykazanus no Kypcogomy npoekmupo8anuio/ 8biNOJIHEHUI KypCcogoll
pabomvl umeromcsi 8 U30AHHOM 6ude, 8 Guoe JNeKMPOHHbIX pecypcos oubaruomexu ['VAIL
cucmemwvl LMS, xagheopol u m.o., neobxooumo damo na Hux ccuvlaky uau npusecmu URL adpec.

11.6. Meroauueckue yKa3zaHHs Ui 00yJaronuXxcsl M0 MPOXOXKICHUIO CaMOCTOSITEIBHOM
paboThl

B xoze BBITIOJIHEHUSI CAMOCTOSTENHHON PabOThI, 0OYYAIONTUHCS BBITIOJHIET padboTy IO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

st oOydaronuxcss Mo 3a04HOM (opme OOydeHHs, CaMOCTOSITeNIbHass paboTa MOXKET
BKJTIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHOW pabOThI, y oOydaromerocs GpopmMupyercs
1enecooOpa3Hoe MIaHUpOBaHUE pabodyero BpeMeHH, KOTOpPOoe MO3BOJSET UM pa3BUBATh YMEHUs
Y HaBBIKM B YCBOCHHWW M CHCTEMATH3alMH MPUOOPETAEMBbIX 3HAHHMA, 00SCIICUNBACT BBICOKHIA
YPOBEHb YCIICBACMOCTH B TIIEPUOJ OOYYCHHS, ITOMOTACT IOJIydUTh HABBIKA TIOBBITIICHUS
poheCcCHOHATHHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepUallaMH,  HANPaBISIONMIMMU  CaMOCTOSITENIbHYI0 — paboTty
00yJarOIINX CSISBIISIOTCS:

—  y4eOHO-MEeTOIUYECKH MaTepHall Mo JUCIUILINHE;

— METOJIUYECKHE YKA3aHHUS 0 BBIMOJHEHHIO KOHTPOJBHBIX paboT (A1 oOydaronuxcs
10 3a049HOM popme oOydeHwHs ).

Ecnu memoouueckue yKazanus no npoxXodcoeHuio camocmosmenbHolu pabomsl UMerncs
8 U30aHHOM BUOde, 8 8ude dNeKmpOoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, kagedpot
u m.o., HeobxooumMo oamv Ha Hux ccolaky unu npusecmu URL aopec.

11.7. Meroaudeckue yKazaHus IS OOYYaIOMIUXCSA 1O IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIICBAaCMOCTH.

Texkymui KOHTPOJIb YCIIEBAEMOCTH MpEAyCMaTpUBAaEeT KOHTPOJb KadyecTBa 3HAHUHN
00y4aromuxcs, OCyIIECTBISIEMOr0 B TEYCHUE CEMECTpa C IIeIbI0 OICHUBAHUS XOJla OCBOCHUS
JIACLIMIUTHHEL.

Obs3amenvho 015 3anoIHeHUs npenodagameinem. YKa3vlearomes mpebo8anus u memoovl
npogedenuss meKyuwjeeo KOHMPOJisL YCNe8aeMoCmu, d mMakdice KaK pe3yibmamvl MmeKyuje2o
KOHMPOJsL  ycnesaemocmu — OyOym — yuumsl8amvCs NpU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmayuu.

11.8. Meroauueckue yka3aHus JUIsl OOYUYaIOMIMXCS MO TPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTaIHH.

[Ipomexxyrounass  arrecramus  oOy4aromuMXcs  NpeAycMaTpHBaeT  OIICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIIbHBIX PE3yJbTaTOB 00yueHHs 1Mo aucuuiuinHe. OHa BKIIIOYACT B
ceost:

— 9Kk3aMeH — (opma OICHKH 3HAHW, MOJYYCHHBIX OOYdYalolMMCsS B TPOIIEeCCe
W3yUeHHs] BCeW JUCHMUIUIMHBI WM €€ YaCTH, HABBIKOB CaMOCTOSITEIIBHON pabOThI, CIIOCOOHOCTH
NPUMEHATh WX JUIS PEUICHUs MPAKTUYCCKUX 3ajad. DK3aMeH, KaK MpaBWIO, MPOBOJUTCS B
MEpUOJI SK3aMCHAIMOHHOW CECCHU W 3aBEpIIacTCs aTTECTAIIMOHHON OIICHKOH «OTJIMYHOY,
«XOPOIII0», «YIOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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