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BBEJ[EHUE

N3ydenue gucuuruinHbl «KoMnbrOTepHBIE TEXHOJIOTMU» Ui HarpaBiieHud noarotoBku 13.03.01
MO3BOJISIET PACHIMPUTH BO3MOKHOCTH O0YJAIOIIUXCS B UCTIOIB30BAHUH MPAKTHUECKUX HABBIKOB PAOOTHI C
nporpammuoii cpenoii MATLAB, MathCAD, AutoCAD. MathCAD sBisercs MaTeMaTHYeCKUM
PEIAKTOPOM, IO3BOJISIONIMI MPOBOJUTH Pa3HOOOpa3HbIEe MaTeMaTHUYeCKHe, HaydHble M WHKEHEpPHbIE
pacuéThl, HAUMHAsA OT 3JIEMEHTapHON apu(METUKU U 3aKaHUYMBAs CIOKHBIMU PeaU3alUsIMU YUCICHHBIX
MeTonoB. [lonp30oBaTens Mmoiy4aeT BOZMOKHOCTh MPOCTO M HATJIATHO B NPUBBIYHOW (OpME BBOJHUTH C
MOMOIIBIO pelakTopa (GopMys MaTeMaTHUECKUE BBIPAXKEHUS U TYT ke monydatsh pesynbrar. MATLAB —
CHUCTeMa IPOrpaMMHUPOBAHUS BBICOKOI'O YpOBHS, paboTaromias Kak HHTEPHPETaTop M BKIIOYAIOIIAS
001b1110M HA0Op MHCTPYKIMI (KOMaHA) AJIsl BBIIOJIHEHUS CaMbIX Pa3HOOOpPA3HBIX BBIYMCICHUN, 3a/laHUS
CTPYKTYp JHaHHbIX M Trpaduyeckoro mnpenacrasieHus uHpopmamuu. Cucrema AutoCAD mno3Bossier
pa3pabarbIBaTh JByXMEpHBIC (TUIOCKHE) YEPTEXKH M PUCYHKH, a TAKXKe pa3padaThiBaTh U MOJEIUPOBATH
KapKacHble, IOJUTOHANbHbIE (IIOBEPXHOCTHBIE) U OOBEMHBIC (TBEpAOTEIbHBIE) KOHCTPYKIUU B
Pa3IMYHBIX 00JACTSIX YEIOBEYECKOM NEATENbHOCTH (TEXHUKA, CTPOUTENHCTBO M apXUTEKTYypa, IIBEHHOE
IIPOU3BOJICTBO U T.II.).

B kauectBe crioco6a 1o popMHUpOBaHUIO YMEHUH W HABBIKOB B Y4EOHOM MpOrpaMme MpeayCMOTPEHBI
JeKIMKM | J1abopatopHble paboThl. JlabopaTopHble 3aHATHS MPOBOJAATCS B KOMIBIOTEPHBIX Kiaccax C
MPUMEHEHHEM CIIeUaIbHO pa3pabOTaHHBIX yueOHO-METOIWYECKUX MOCOOUi, B KOTOPBIX H3IIOKEHBI
OIPpOOHBIE METOJMYECKUE PEKOMEHJAIMM 110 HM3YYEHHUIO KaKJOW TEMbl U BBIIOJHEHUIO 3aJaHMil.
Hanuuue Takux y4eOHO-METOAMYECKUX M JUJAKTUYECKMX MATEpUaOB IO3BOJSET KaKJIOMY CTYIEHTY
paboTaTh B CBOEM HMHAMBHIYaJbHOM TEMIIe, a TaKKe JOMOJHUTEIbHO MNpOopadaThiBaTh H3y4aeMbIil
MaTepHuall BO BpeMsi CaMOCTOSITeNIbHBIX 3aHATUI. HaBbiky, npuoOperaeMble NpH BBIIOIHEHUH 3THX padoT,
BKJIIOYAIOT B ceO0s: CHOCOOHOCTh K BEIEHHMIO HCCIIENOBATEILCKOW pPabOThI, aOCTPaKTHOMY JIOTMYECKOMY
MBIIICHHIO, MCHOJIb30BAaHUIO METO/I0B MHAYKIMM U Jeaykiuu. Ilostomy opranusanus ¥ mpoBeleHue
71a00paTOPHBIX 3aHATUH ABJISAETCS OJHOM U3 IPUOPUTETHBIX HAIIPaBJICHWH B 00yUEHUH JAHHOM AUCIUIUTIHBL

B Hacrosimee Bpemsi akTyaJlbHbIM CTAHOBSITCA TPEeOOBaHUS K JIMUHBIM KaueCTBAM COBPEMEHHOI'O
00yyarolerocss — yMEHHIO CaMOCTOSITENIbHO MOTOJHITh U OOHOBJIATH 3HAHMS, BECTH CaMOCTOSITENIbHBIN
MMOUCK HEOOXOAMMOTr0 Marepuasa, ObITh TBOPUYECKON JTUYHOCTHIO. OpHUeHTalus y4eOHOro mporecca Ha
CaMOPa3BHUBAIOLIYIOCS JTUYHOCTh JeJaeT HEBO3MOXHBIM Mpolecc 00ydeHus 0e3 ydeTa MHAWBUIYaIbHO-
JIMYHOCTHBIX OCOOEHHOCTEN 00y4daeMbIX, MPEIOCTAaBICHUs UM IpaBa BbIOOpa MmyTeil 1 croco0oB 00y4e-
Hus. [losBnsieTcss HOBas 1enb 00pPa30BaTENILHOIO MPOIEcCa — BOCIUTAHUE JTUYHOCTH, OPUEHTUPOBAHHOM
Ha Oynyiee, CHOCOOHOM peraTh TUIMUYHBIE TTPOOJIEMBI U 3a7a4l UCXO/Isl U3 MPUOOPETEHHOTO yueOHOTO
OTIbITa U aJIEKBATHOM OLIEHKN KOHKPETHON CUTYaI1H.

Pemenue »tux 3amay TpeOyeT MOBBIMIEHHUS POJIM CAMOCTOSATENBHOM pabOTHl OOYYarOLIMXCS Haj
y4eOHBIM MaTepUaJIOM, YCHUJIEHUS OTBETCTBEHHOCTH IPENOAaBaTessl 3a pa3BUTHE HABBIKOB CaMOCTOSI-
TEIbHOU paboThl, 32 CTUMYJIMPOBaHHE MPO(ECCHOHANBHOIO pOCTa 00Yy4aIOIIKUXCs, BOCHUTAaHUE UX TBOP-
YeCKOI aKTMBHOCTH Y MHUIIUATHBBI.



1 KPATKOE U3JIOKEHUE JIEKIITMOHHOI'O MATEPHAJIA

Jlekuus — TpaAMLIIMOHHO Bexymas ¢popma o0ydeHus B Byze. OCHOBHAs AUJAKTHUECKas 1eNb — Gop-
MHUpPOBaHHE OPHUEHTUPOBOYHON OCHOBBI ISl MOCJIEAYIOLIETO0 YCBOCHUS CTYyI€HTaMH y4eOHbIMU MaTepHa-
na. Byaydn rrmaBHBIM 3BEHOM JUIAKTUYECKOTO IMKJIA OOYYEHHs, OHA BBIMOJHSACT HAay4YHBIC, BOCIIHTA-
TEeJIbHbIE U MUPOBO33pEHYECKUE (PYHKIIMH.

CopepxaHue KaKIOW JEKIUU HMMEET OIPEACICHHYIO HAaIlPaBICHHOCTb U YYUTHIBAET YpPOBEHb
IIOATOTOBKM CTYINEHTOB. [J1aBHOWM 3amadeil JIEKTOpa SBISIETCA OpraHM3alus Ipolecca IO3HAHMS
CTyJIEHTaMH MaTepuasa U3y4acMOU JUCHUILIMHEI Ha BCEX JTallax €€ OCBOCHHUS.

Jlexuus npu3BaHa peIaTh CIeIyIOINE 3aJa4n:

KOTHUTUBHYIO — JaTh CTYJEHTaM OIPEACIICHHYIO CUCTEMY TEOPETHUYECKUX 3HAHWMM 10 U3y4acMoOu
JUCLIUILINHE;

Pa3BUBAIONIYI0 — CIIOCOOCTBOBaTh BBIPAOOTKE HABBIKOB CAMOCTOSITEILHON IO3HABATEILHOM
JeSITeNIbHOCTH U MBIIUICHHUS,
BOCIIUTATEIbHYIO.

ConeprxaHue, YETKOCTb CTPYKTYpPBI JIEKIHH, IPUMEHEHHE IPUEMOB HOJIepKaHMsI BHUMaHUs — BCE
3TO aKTHUBHU3UPYET MBIIUICHUE U PabOTOCIIOCOOHOCTD, CIIOCOOCTBYET YCTAHOBIICHHUIO TEIAarorn4ecKoro
KOHTAKTa, BBI3BIBAET Yy CTYJIEHTOB AMOLMOHAIBHBIA OTKIMK, BOCIHUTHIBAET HABBIKM TPYAOIIO0OUS,
dopmupyer mHTEpec K mpeamery. Ha KakIyro JIEKIHIO TperojaaBaTelieM pa3pabaTeiBaeTcsl TUIAH |
KOHCIIEKT, BKJIIOYAIOLINE Ha3BaHUE TeMbl, (POPMYIUPOBKY LIEIU U 3a/1a4, IepeYeHb OCHOBHBIX pa3/IesioB
JIEKLUHU, KPAaTKOE, CTPYKTYPHUPOBAaHHOE B COOTBETCTBUU C IIJIAHOM, COJIEp’KaHUE M3JIaraéMoro Marepuaia,
a TaKKe IepeyeHb BOIPOCOB, KOTOpble OyayT 3aJaHbl MO XOAY JEKIHM C ILEJIbl0 AaKTUBU3ALUHN U
IIOBTOPEHUSI.

Tema 1. UHopmaLMOHHBIE TEXHOJIOTUU

IInan nexuuu:

1. IlonsiTre ¥ BUBI MHGOPMALIMOHHBIX TEXHOIOTHH.

2. Bonpockl ncnoab30BaHUs COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHH.

[enb: o0yueHne CTyI€HTOB MprUeMaM paboThl C COBPEMEHHBIMHU NMPOTPaMMHBIMU CPEJCTBAMU IS
MPAKTUYECKOTO OCBOEHUS NMPHUHIMIIOB U METOJOB PELICHHs PAa3JIMYHbIX 3a/a4, CBS3aHHBIX C Oynymiei
CIELHATIBHOCTBIO.

3anaum:

CTYJEHT JIOJKEH 3HAaTh TEOPETUYECKHE OCHOBBI MU METOJbl OpraHM3aluu WH(GOPMAIMOHHBIX CH-
CTEM;

MpUOOPECTH MPAKTUYECKUE HABBIKU pa0OThI C TUIIOBBIMM U CIIEHUATU3UPOBAHHBIMU MIPOTPAMMHBI-
MU IPOAYKTaMHU.

KirroueBsie BOITPOCHI:

1. Onpenenenre HHPOPMAITUOHHONW TEXHOJIOTHH.

2. UnctpymenTapuil ”HGOPMAIIMOHHON TEXHOJIOTHH.

3. Kak cooTHOCsTCS MHPOPMALMOHHAS TEXHOJIOTHUA U MH()OPMAIIMOHHAs CUCTEMA.

4. Dranbl pa3BUTHS HHOOPMALIMOHHBIX TEXHOJIOTUH.

5. IIpoGeMbl HCTIOIB30BAHUS HH(POPMAITMOHHBIX TEXHOJIOTHH.

6. MeTtonos0rus UCIOIb30BaHUS HHPOPMAILIIOHHOM TEXHOJIOTHH.

7. Knaccuduxanus Bu0oB HHPOPMALMOHHBIX TEXHOJOTHI.

8. NudopmarimonHas TeXHOJIOTHsI 00pabOTKH TaHHBIX.

9.MndpopmanooHble TEXHOJIOTUU B 00YUEHUH.

10. Cocrapmnsronue nHGOPMAITMOHHON TEXHOJIOTHH.

Tema 2. Cucremsl ynpaBnenus 6azamu naHHbix Microsoft Access

IIman nexuuu:

1. Monenu opranuzanuy JaHHbIX.

2. S3p1ix SQL.

3. Cuctemsl ynpaBieHus: 6a3aMu J1aHHBIX.



Lenb: chopMupoBaTh y CTYJICHTOB OCHOBHBIE TIOHATHUS PENAIMOHHBIX B/ 1 moka3aTh BO3MOKHOCTH
CpEICTB aBTOMaTU3aluu npoekrupoBanus bJI.

3anauu:

3HAaTh OCHOBHBIE MOJIOKEHHSI TEOPUH 0a3 JaHHBIX, TEXHOJIOrUM opranuzanuu b/, cogepxanue 3ta-
noB npoektupoBanus b/ 1 0coOEHHOCTH PENAIIMOHHON MOJIEIH;

BJIa/IETh METOJIaMU M CPEACTBAMH MPEACTABICHUS TaHHbBIX U 3HAHUU O MPEeIMETHON 00JIacTH.

KiroueBsie BOIIPOCHL:

. Uro naspiBaercs 6a3oii nanubix (bJ1)? Kak npencrasnstorcs b/1?

. Uro takoe cucrema ynpasieHus 0a3oi ganubix (CYB/L)?

. Uro npenacrasisier coboit CYBJ] Access? B uem ero ommune ot TabaugHoro nporeccopa Excel?
. Kakue B/ Ha3pIBaroTCs peNsSsLUOHHBIMU?

. KakoBbsI ocHOBHBIE 351eMeHTHI BJ/[?

. UTo ompeneNsifoT moJs Ta0IHIIbI?

. KakoBbI OCHOBHBIE CBOICTBA MOJIECH?

9. Yo Takoe NepBUYHBIN KIIOY?

10. B kakux cirydastx UCIOIb3YETCSl COCTABHOM KIIHOY?

11. Kakue sTansl BKItouaeT B cedst TexHoaorus pazpadorku CYBJ?

12. Jlnsa yero npeaHa3zHadeHbl Ta0auIsl bJ1?

13. KakoBo Ha3HaueHUE CXEMbl JaHHBIX?

14. Tlepeuncnute TUIIBI CBsI3el Mexay Tabnuuamu. OxapakTepu3ynTe Hux.

15. Yro Takoe Moienb JaHHBIX ?

16. Uepapxuueckas Mmozenb JaHHbIX. [IpuBecTu npumep.

17. CereBast monens nanubix. [IpuBectu npumep.

18.Pensunonnas moaens gaHubiX. [IpuBectu npumep.

19.06wexts1 B/I.

20. Kaxwue sTamns! BkiItouyaeT B ce0st TexHoaorus pazpadbotku CYB/?

21. KakoBo nHaznauenue nosierd "Tun nanusix" u "Onucanue"?

22. Kak yCTaHOBUTH CBSI3b MEXKAY TabIuamu?

23. Mexy KakuMH MOJISIMHU TaOJIHI] YCTaHABIIMBAETCS CBS3b?

24. B kakux pexuMax MO>KHO paboTath B Access.

25.0cHOBHBIE pa3/ienbl OTYeTA.

26. Buzbl oTueTOB.

27. Bunsl 3anpocoB B Access.

Tema 3. Anroputmuzanus B cpeae MathCAD

[nan nekuuu:

1. OcHoBsl paboTsl ¢ cuctemoit MathCAD.

2. IIpocTeiinine BEIYACICHHUS.

3.IToctpoenne rpadgukoB: rpaduku B 1eKapTOBBIX KOOPAUHATAX, MOJSIPHBIE TpauKu, TpaduKu Mo-
BEPXHOCTEH, KapThl JIMHUHN YPOBHS, TPEXMEPHBIE THCTOTPAMMBEI.

4. PacmvpeHHbIE CKaJISIpHBIE ONEpaToOphl: ONEpalud MaTeMaTUYECKOr0 aHalin3a, CUMBOJIbHBIE BbI-
YHCIICHUS.

5. JIefcTBUS ¢ BEKTOPAMH U MATPULIAMH.

6. Pemennie anredpanyeckux ypaBHEHUM U UX CUCTEM.

[lenb: HaAy4YUTh UCTIONB30BATh HHCTpyMeHTapuii cpensl MathCAD anis opraHu3aiiivl BeIYHCICHUH,
yIayOuTh M Pa3BUTh HABBIKU CTYJIEHTOB B Hcronb3oBaHuu cpenbl MathCAD nns pemenus npogeccuo-
HaJbHBIX 33/1a4.

3anaun:

chopMUPOBaTh HABBIKY MPUMEHEHUS COBPEMEHHBIX MaTEMAaTHUECKUX TMaKeTOB B IMpoiiecce odyue-
HUS B Oyayriei mpohecCHOHaIbHOM IS TEIbHOCTH;

OCBOUTH OCHOBHBIE KOMaHAbl W (YHKIMH CHCTEM KOMIBIOTEPHONW MaTeMaTHUKH, Ha TpHUMEpe
MathCAD, myis pemieHdss OCHOBHBIX 3ajad anreOpbl, aHATUTHYECKON T€OMETPUU M MATEMaTHYECKOTO
aHaIn3a;
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MMETh HaBbIKAMM CHUMBOJIBHBIX DPELIEHUII OCHOBHBIX 3a/a4 BBICIIEH MAaTEMAaTUKH IPU IOMOIIU
MathCAD.

KiroueBsie BOIIPOCHL:

1. VM3yyeHue maHenu W Ha3HA4YCHHE KHOIOK jisi paboTel B makere MathCAD: mepemeHHBIE,
(byHKINH, OepaTOpbl, BCTPOSHHBIE (PYHKITUH.

2. BBox u popmarupoBaHie TEKCTOBBIX JaHHBIX.

3. BBox MareMaTHYECKUX BBIpAXXEHUH U paboTa ¢ HOpMyIbHBIM PEIAKTOPOM.

4. Beruuciienue apuMeTH4eCKUX BBIPAXKEHUN U UX pElaKTUPOBaHHUE.

5. Onepauuy BbIBO/A U IPUCBaMBaHUs. Brrancienne MmareMaTHUECKUX ()yHKITHHA.

6. Iloctpoenue rpaduka pynkuuu. MIsmeHnenne pazmMepoB U nepemMelieHue rpaduka.

7. lloctpoenue rpadukoB psina GYHKIUN B OJTHOM CUCTEME KOOPIUHAT.

8. [TocTpoenue rpad kOB TOBEPXHOCTEH.

9.Mcnonp30BaHnEe MEHIO CHMBOJIBHBIX BBIUMCIIEHUIH Symbolics /17151 BBIIIOJIHEHUS! CUMBOJIBHBIX BbI-
YHCJICHUN B KOMaHIHOM PEXHUME.

10.BpinonaHeHye ynpoIeHus, paCliupeHus U pa3jioKeHNs BbIPAKEHUI.

11. BeinonHeHue onepauuii OTHOCUTENBHO BBIJICICHHON IIepeMEeHHOM: tuddepeHupoBaHyue, NHTe-
IpPUPOBAaHUE, PELLICHUE YPABHEHUH.

12. BrinonHeHre MaTpUYHBIX ONEPALUM.

13.PenieHre TMHEWHBIX ypaBHEHUH 3aJaHHBIX B MATPHYHOU (opme.

Tewma 4. Pa6ota c cucremoit MATLAB B peskuMe PsIMbIX BBIYHCIICHHHA

[Inan nexuun:

1. OcHoBuble 00bekTeI MATLAB.

2.KoHcTaHThI U CUCTEMHBIE TIepeMeHHbIe. TeKcToBble KOMMEHTapuH. OnepaTopsl U QYHKIUH.

3. Onepauuu ¢ BEKTOpaMU U MaTpuLaMHu.

4. ®yHKIIUU KOMILIEKCHOTO IIEPEMEHHOTO.

5. CnennanbHble cMMBOJIBL. CHMBOJIBHBIE BEIUMCIICHHUS.

6. KoHuenius MeTof0B pelieHus: HeJIMHEWHBIX ypaBHEHUI.

7. PellleHHe CUCTEM JIMHEHHBIX YPABHEHUM.

8. Pabora ¢ rpaduueckuMu cpeIcTBaMU: OCTPOEHKE TpauKOB OTpE3KaMH MPSMBIX, TOCTPOECHUE
rpaduKOB B MOJIIPHOI cUCTEME KOOPIMHAT, HOCTPOEHHE TPapUKOB BEKTOPOB, TPEXMEPHBIE IPa(UKH.

Lens: npaktuyeckoe uzyuenue BosmoxkHocreld nakera MATLAB u ero npumenenue Juist mpakTu-
YEeCKOI'o pelieHus] MpodecCHOHANbHBIX 3ajad.

3agaun:

(dbopMHpOBaHKE Y CTYACHTA MPEICTaBIEHUI 0 METO/1aX BBIUMCIICHU];

MIPUMEHEHHE MOJTyYEHHBIX 3HAaHUH MPU PELICHUH MPAKTUYECKUX 3a]au ¢ oMoIbio OBM;

NOJIy4eHHE HAaBBIKOB paboThI ¢ mporpaMMmHoii cpenoit MATLAB.

KirroueBsie BOITPOCHI:

1. Kakue okna umeer unrepdeiric MATLAB, n kakoBO ux Ha3HauYEHHE.

2. Kak n3o0paxkaercs u s 4ETO CIIYKUT KOMMEHTapHA.

3. [lepeuncnure ocHoBHBIE 00bekTHI MATLAB.

4 .ITpaBuiia 3ajaHUsI UMEHH MIEPEMEHHOM.

5. Kak B MATLAB ocyecTBiIsSItoTCsl ONEPALUU ¢ KOMIUIEKCHBIMHU YHCIAMH.

6. Kak B MATLAB ocymecTBisieTcsi BRIMUCICHHE BEKTOPOB M MATPHIL.

7. Ilepeuncnure GyHKIIUU KOMILUIEKCHOM niepeMeHHoi B cucteme MATLAB.

8.Kakas xomaH1a MCTIOJIb3YeTCA Ui PelleHus anredpandeckux ypaBHEHUH.

9. Kakast koMaH/1a HCIIOJIB3YETCs ISl YIPOLIEHUS anreOpanyeckuX BhIpaKeHU.

10. Kakast KOMaH/1a NCIIOIb3YETCS ISl BBIYUCIEHUS CYMM PSIIOB.

11.ITocTpoenue npocThIX rpadukoB GYyHKINUU OJHOM MepeMEHHOM.

12. HazoBuTe KOMaHABI sl TOCTPOCHUS TPa()UKOB B TIOJIIPHON CUCTEME KOOP/INHAT.

13. [l 9ero ciy>kuT QpyHKIUS compass.

14. B ueM 3axmrouaeTcs cnenuduka 3a1anus psaa 3HaYeHUN 71 TPEXMEPHOU rpaduK.



Tema 5. ABromaruzauus yeprexHo-rpapuueckux pador B AutoCAD

IIman nexuuu:

1. HacTpoiika moss30BaTeibckoro nHTepdeiica.

2. KoMaHpl OTPHUCOBKU MPUMHUTUBOB; CBOMCTBA MPUMHUTUBOB (IIBET, TUI JIMHUI); paboTa cO Cof-
MH; CIIOCOOBI BBOJIa KOOPJMHAT TOYEK.

3. AGCOMIOTHBIE U OTHOCUTEINIbHBIE JI€KapTOBBIC, MOJSPHBIE CUCTEMbl KOOPAMHAT; TEKCTOBBIN MpHU-
MUTHB; (pOpMUpPOBaHHE YePTEKa.

Lenb: n3yueHne METOA0B MOCTPOSHUS B3aUMOCBI3aHHBIX MU300pa)KEHUI TPEIMETOB C UCIOJIb30Ba-
HHUEM BCIIOMOTATENIbHBIX MPSAMBIX, IITPUXOBKHU U MOJIb30BATEIILCKUX CUCTEM KOOP/IMHAT.

3amaun: ocBoenue uHTEepdeiica cuctembr AutoCAD, HacTpoek rpadudeckoro peaakTopa, KOMaH]
BBIYCPUHUBAHMS TPAPUUESCKUX TIPUMUTHBOB U BBIOJHEHUS HAAMUCEH KOHCTPYKTOPCKUX IOKYMEHTOB.

KittoueBbie BOnpoChI:

1.Benenue B AutoCAD: ocHOBHBIE CPEJCTBA U BOSMOXHOCTH.

2.Pexxumbl pabotel AutoCAD. JlekapToBa U NOJIIpHAst CHCTEMBI KOOPIMHAT.

3.0THOCUTENBHBIE AEKAPTOBBI U OTHOCUTEIbHBIE MTOJIIPHBIE KOOPUHATHI.

4. Obecrnieuenre TouHocTH moctpoeHnidt B AutoCAD: ceTka, mar mepeMemieHust Kypcopa, oObeKTHas MpH-
BsI3Ka.

. CriocoOsl 3a/1aH1s KOOPJMHAT TOYEK.
. OcHoBHble TpuMUTHUBBI AutoCAD: 0KpY>KHOCTb, MHOTOYT'OJIbHUK, IIPSMOYTOJIBHUK, 1yTH.
. CoiictBa 006ekT0B AutoCAD: 1[BET, THII JIMHUH, BEC IMHHUHU.
. Ilonsitue cnost. Co3nanue, HaCTPOMKa CIIOEB. YTIPaBIEHUE COCTOSTHUEM CIIOSL.
. Macmra6 tuna muann. Pabota co crosmu.

9. 3meHeHune pazMepoB 00beKTOB. MaciitabupoBaHue 0ObEKTOB.

10.Komannp! penaktupoBanust 00bekToB AutoCAD: konupoBanue, nepeMeiieHue, moBopoT, OTpa-
KEHUeE, CMEIlIeHUE, YIUIMHEHUE, CO3/1aHue MacCHBa.

11. Pabora ¢ TekctoM. OJHOCTPOYHBIN TEKCT: CO3/l1aHUE, BbIpABHUBAHKE, pEAAKTUPOBAaHUE. YTIPaB-
JsitoIre KoJibl. PaboTa ¢ TEKCTOBBIMU CTUIISIMH.

12.ITomyuenue nHpOpMalMM U3 YepTeka: BBIBOJ CIMCKA MHPOpPMALUU O YepTexke, ONpesesieHue
KOOpJMHAT TOYEK, PACCTOSIHUM U YTJIOB MEKIY TOUKAMH.
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2 METOANMYECKHME YKA3AHHA IO KOHCIHEKTHUPOBAHUIO JIEKHMOHHOI'O
MATEPHAJIA

B Xxone neKUMOHHBIX 3aHATUH OO0ydarolMiics JOKEH BECTH KOHCIEKTUPOBAaHHE Y4eOHOTro
Mmarepuana. OOpamaTh BHUMaHHE Ha KaTeropuu, GOpMyIUpOBKH, PACKPHIBAIOIINE COJIEPKAHUE TEX WIIH
UHBIX SIBJIEHUH U NpoLeccoB, HayuHble. JKenaTenbHO OCTaBUTh B paOOYMX KOHCIEKTAX MOJIsl, HA KOTOPBIX
JIeJ1aTh IOMETKH U3 PEKOMEHJOBAaHHOM JIUTEPATYphl, AOMOJIHAIOINE MaTeprail NPOCIyILIaHHOM JIEKIIUH, a
TaKXe NOJYEPKUBAIOIINE OCOOYI0 Ba)XXKHOCTh T€X WJIM HHBIX TEOPETUYECKHUX IOJIOKEHMH. 3anaBaTh
IIPENOaBaTeN0 YTOUHSIOUIUME BOMPOCH C LENbI0 YSICHEHMS] TEOPETUUYECKUX IIOJOKEHUH, pa3pelieHus
CIIOPHBIX CUTYyaLUH.

KoHcnekTupoBanue — mporecc MbICIIEHHON MepepaboTKu U MUCbMEHHON (pukcanuu nuHpopMaImu,
B BUJI€ KPaTKOI'O U3JI0’KEHUSI OCHOBHOT'O COZIEPKaHMsI, CMBICJIa KAKOT0-JIM00 TEKCTa.

B ocHoBe nponecca KOHCIIEKTUPOBAHUS JIEKUT CUCTEMATU3ALMS IPOYMTAHHOTO WIIM YCIIBIIIAHHOTO
Mmarepuana. Llenpro mporecca Ciy)KUT NPUBEACHHE B €IUHBIM MOPSJIOK CBEIEHHH, MOJyYEHHBIX W3
HAyYHOW CTaThH, YI€OHOW M METOINICCKOM JTUTEPATYPHI.

KoHcnektupoBanus sBisieTcss HeoThbemsieMol (opMbl paboTel 00ydaeMoro B CUJy TOTO, 4TO B
y4eOHOM TIpOILIeCCe CTYIEHTHl CTAJIKUBAIOTCS C HEOOXOAWMOCTBIO KPAaTKOrO H3JIOKEHHUS OOJIBIIOro
o0beMa yuyeOHOro MaTepuaa.

[lenn KOHCIIEKTUPOBAHHUS:

pa3BuTHE Yy OOydarollerocs HaBBIKOB IepepabOTKU HMH(pOpMAlMU IOJyYEHHOH B YCTHOM WIH
MUCHbMEHHOM BHUJIC U TIPUIAHUE €i CKaTOi (HOPMBI;

BbIpa0OTKa YMEHUH BBIICIIUTH OCHOBHYIO UJICI0, MBICIIb U3 IEPBOMCTOYHHKA HH(POPMALINY;

(bopMHpOBaHKE HABBIKOB COCTABIICHHUS I'PAMOTHBIX, IOTHYHBIX, KPATKHX TE€3HCOB,;

olJierueHue mporecca 3aIOMUHAHKSI TEKCTa.

OOyuarommMcest cieayer o0paTUTh BHUMaHHE, HAa TO YTO JOCIIOBHAs 3aIMCh TEKCTa HE SBISIETCS
KOHCIEKTOM. TOJIBKO CTPYKTYpPHpPOBAHHBIM TE3UCHBIM TEKCT MOXET HA3bIBAThCS TAKOBBIM. BBICOKYyIO
CKOPOCTb KOHCIIEKTHMPOBAHHSI MOIYT OO€CHedYMTh COKpalleHus (oOuenpuHsaTeie, ab0peBUaTYpHI,
CTPEJIOUKH, YKa3bIBAIOIIME Ha JIOTUYECKHE CBS3M, ONOPHBIE CIIOBA, KJIIOUEBBIE CJOBA, CXEMBI M T.1I.).
CocraBiieHne KOHCIEKTa MPHU3BAHO OOJErYyuTh 3allOMHHAHUE TekcTa. OOydaroluuMcsi peKOMEHAYeTCs
MI0CJI€ €r0 COCTABIIEHHS TPOYECTh 3a(UKCUPOBAHHbIE TE3UCHI HECKOIBKO Pa3 [yl MOJHOTO UX YCBOCHHUS.
[Ipu ncnonp30BaHMU B KOHCIEKTE IIMTAT aBTopa TpeOyeTcs BbLAEICHHE WX B KaBBIUKM M yKa3aHUE Ha
MCTOYHHUK ITyOJIMKALMU U aBTOPA BBICKA3bIBAHUS.

ITamsATKa 00yuaromeMycsi 10 KOHCIIEKTUPOBAHUIO TEKCTA

1. BHUMaTENBbHO NPOUYNTATh TEKCT. Y TOYHUTH B CIIPAaBOYHOM JIMTEpaType HENMOHATHBIE cioBa. [Ipu
3anucy He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHBIC HA MOJIS] KOHCIIEKTA.

2. BelaenuTs TaBHOE, COCTAaBbTE IUIAH.

3. KpaTtko copmyarpoBaTh OCHOBHBIE MOJIOKEHHS TEKCTA, OTMETUTh apryMEHTAIUIO aBTOPA.

4. 3aKkOHCIIEKTUPOBATh MaTEpUa, YETKO ClIeAys MyHKTaM IulaHa. [Ipu KoHCIIeKTHpOBaHUM cTapaTh-
Csl BBIPa3UTh MBICITH CBOMMHU CJIOBAMHU. 3aIHCH CJIETyEeT BECTH YETKO, SICHO.

5. I'pamoTHO 3amMchiBaTh LUTaThl. LlUTHpys, y4uTBIBaTH JaKOHMYHOCTb, 3HAYMMOCTH MBICIIH.
KoHncnekt pomkeH ObITh Jierko 0003puUM M JIETKO uuTaeM. [[isi 3Toro Hajgo BBHINOJHUTH IpaBHiIa
oopmienus:

3aroJIOBOK ITHIIETCS [IBETHOM ITaCTOM;

JeBast TPeTh JHMCTa OTBOAMTCS IO/ MOJIE JUIsl OTMETOK oOyuvarolerocs, 2/3 crpasa npeaHa3HaueHbl
JUISL KOHCIIEKTHPOBAHMS;

[10/13ar0JIOBKH MMUIIYTCSl TEMHOM NIACTOM M MOAYEPKUBAIOTCS LIBETHOM;

B TEKCTE KOHCIIEKTa BBICOTA CTPOUYHBIX OYKB 2 MM (Oymara B KJIETKY, 3alllCH B KaX/10i CTpOKe);

ab3albl TEKCTa OTAESIOTCS APYr OT Jpyra NpoOeNbHOM CTPOKOH, 4TOOBI OOJIETYUTH YTEHUE
3aITmceit;

B KaX/I0M a03a1le KJIF0YeBOE CJI0BO MOYEPKUBACTCS LIBETHOW NACTOi;

B KOHIIE M3y4aeMON TEMbI OCTaBJIAETCS YUCTAs CTPAHULIA JUIsl TIOCTPOEHHSI CTPYKTYPHO-TOIMYECKON
CXEMBI WM C)KaTOW MH(OPMAITUN UHOTO THIIA.



3METOANYECKHUE YKA3ZAHUSA K IABOPATOPHBIM 3AHATUAM

BaxHo#l cocTaBHON 4acThi0 y4eOHOTO Mpolecca B YHUBEPCUTETE SBISIOTCS JIAOOPATOPHBIE 3aHsI-
THUS.

Lenp mabopatopHOi pabOThl — HAYYUTh OOYYAIOIIUXCS CAMOCTOSITEILHO MPOU3BOIUTH HEOOXOTH-
MbI€ JEHCTBUS IJIs1 JOCTHXKEHHUS KEJIaeMOro pe3ynbTara.

3amaueil npenogaBaress Py MPOBEACHUH JIA00OPATOPHBIX pabOT ABJISETCS TPAMOTHOE U JIOCTYITHOE
pa3bsCHEHUE MPUHIIUIIOB U MPaBWJI MPOBEACHUS padoT, MOOYXIeHHE 00YJaIOIIUXCS K CAMOCTOSTEIbHON
pabote, onpeaeneHUs MECTa U3y4yaeMoil JUCIUIUIMHBI B JaibHENIIel npodeccuoHanbHoi padore Oyay-
IIET0 BBITYCKHUKA.

[Ipexne yeM HPUCTYNMUTH K BBITOJHEHHUIO JaOOpaTOpHO#l paboThl, oOydaromeMycst HeOOX0 MO
03HAKOMHTbHCSI C TEOPETUUECKUM MaTEpHUaIOM, COOTBETCTBYIOIIUM JaHHOU TeME.

Brimonnenue nabopaTopHO# paboTHI 1Ie1eCO00pa3HO pa3aeuTh Ha HECKOIBKO ITAIOB:

(dbopMynrpoBKa 1 000CHOBaHHE LIETH PabOTHI;

oIpeziesIeHue TEOPETUYECKOTO arnapara, IpUMEHUTENbHO K JaHHON TEME;

BBHITIOJTHEHUE 33/I1aHUN;

aHaJIu3 pe3yJibTaTa;

BBIBOJIBI.

3amanust U1 JIaOOPAaTOPHBIX pabOT MPEACTaBICHBl KOHKPETHO-TIPAKTHUECKUMH 33/Ja4aMu, TpPU
pelieHnr KOTOpBIX (QopMmupyeTcs MUHUMaNbHbIA HaOop ymeHui. llpenmonmaBarens omocpenoBaHHO
PYKOBOJMT TIO3HABATEIHHON JEATEIHHOCTHIO O0YYAIONIMXCS, KOHCYIBTUPYET U MOAPOOHO pa3dupaet ¢
00y4arolMMUCS BO3HUKIIUE 3aTPYAHEHUS B XOJ€ PEIICHHUs 3a/ayu, oOpaljaeT BHUMAaHHE TPYIIbl Ha
BO3MO>KHBIE OIIUOKH.

[Tocne n3ydeHus OTAEIbHOM TeMbI Kypca AUCHUILUIMHBI, KXKAbIH 00yJaroIuiics Moxy4aer onpese-
JIEHHOE KOJIMYECTBO OaJlJIOB MO pe3ysIbTaTaM BBIIIOJHEHHS JIaopaTOpHBIX padoT. MakcumanbHOE KOJIU-
4ecTBO OalIOB 3a KXyl J1abopaTOpHYr paboTy yKa3aHHO B pabodeil mporpaMme Mo AUCHHUIIINHE
«KoMIproTepHbIE TEXHOTOTHI.

BreimonHenue nabopaTopHBIX pabOT aKTyalbHO M 3HAUYMMO JUIS TEKYHIEH M MPOMEXKYTOUYHOMN
aTTecTaluu.
Ilpasuna mexnuxu 6e3onacnocmu npu pabome ¢ NePCOHANbHLIM KOMNLIOMEPOM
[Ipu BBINIOJIHEHNY J1a0OPATOPHBIX pabOT B KOMIIBIOTEPHOM KJIacCe HEOOXOIMMO BBIITOJIHSTD:

1. O6mue TpeGoBaHus 6€30MaCHOCTH:

1.1. CoOmtoienre MaHHOW MHCTPYKIHMM OOS3aTENBHO /I BCEX O0ydaromuxcs, padoTaronmx B
KOMITBIOTEPHOM KJIacCe.

1.2. bepeXHO OTHOCUTBCS K KOMIIBIOTEPHOIN TEXHUKE.

1.3. CrokoitHO, HE TOpOMSACh, BXOAUTh M BBIXOJUTH U3 KOMIIBIOTEPHOIO Kjacca, He 3ajeBas
CTOJIBI 1 KOMIIBIOTEPHYIO TEXHUKY.

1.4. He aBurath KOMIBIOTEPHYIO TEXHUKY 0€3 pa3pelieHus mpernoaaBares.

2. TpaBMOONIaCHOCTH B KOMITBIOTEPHOM KJIacce:
2.1. ITpu BKJIFOUEHHUU ammapaTyphl B 3JIEKTPOCETh.
2.2. DNeKTpOMarHuTHOE U3JIy4eHHE.
3. TpeGoBanus 6€30MaCHOCTH MEpe]] HAYaJIOM 3aHATHIA:
3.1. BxoauTh B KaOWMHET MO YKa3aHUIO MPEIoaaBaTelisi, COOII0aast MOPSI0K U AUCITUTUIHHY.
3.2. He BkIItOUaTh KOMIBIOTEPHYIO TEXHUKY 0€3 yKa3aHUs MperoaaBaTers.
4. TpeGoBaHus 0€30MIaCHOCTH BO BPEMS 3aHSITHIA:

4.1. Tlpu pabote na [I9BM cobmronate MpaBUIIBHYIO TOCAIKY: CHAETh MPSIMO, HE CYTYISCH,
onupasick 00JacThiO JIONATOK Ha CIHMHKY CTYyJa, ¢ HEOOJIBIIUM HAKIIOHOM TOJIOBBI BIEPEN; MPEIUIeUbs
JOJKHBI OMUPATHCS HAa MOBEPXHOCTh CTOJIA; YPOBEHb IJ1a3 TOJKEH MPUXOIUTHCS HA LIEHTP YKpaHa.

4.2. CobmoaTh paccTosiHEE OT TJ1a3 10 3kpaHa ( 50-70 cm).

4.3. He TporaTh pa3bEMbI COETMHUTEIHHBIX Kabemei.

4.4. He npukacaTbhCs K MUTAIOLIMM MPOBOJIaM M YCTPOMCTBAM 3a3€MJICHUS.

4.5. He npukacaTbCs K DKpaHy ¥ TbUIbHON CTOPOHE MOHUTOPA.
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4.6. He xytacTe Ha MOHUTOP M KJIaBUATYpy KHUTH, JUCKH, TETPAIH.

4.7. He paboTaTh BO BIaXHOW OJICK/IC U BIIAYKHBIMHU PYKaMH.

4.8. He BoimomnusiiTe paboThl, HE MPETyCMOTPEHHBIE 3aJaHHEM IPEIo1aBaTells.

4.9. O Bcex HepocTaTKaxX, 0OHAPYKEHHBIX BO BpeMs padOThI, COOOIIUTD MPETNOAaBaTelIo.

5. TpeboBanus 6€30MaCHOCTH B aBAPUHHBIX CUTYaIUAX:

5.1. Ilpu nosBieHUN 3amaxa rapu HEMEUIEHHO MPEKpaTUTh paboTy U COOOUIUTH MpenoiaBaTe-
J10.

5.2. He nmpITaliTech CaMOCTOSATEIBLHO YCTPAaHUTh HEHCIPABHOCTh, COOOIIUTE O HEH
IIpenoaBaTeo.

5.3. B cnyuae noskapa, Mo yKa3aHHIO IpernojaBaTelito, 0e3 MaHUKH, OPraHU30BAHHO MOKUHBTE
KaOWHeT.

5.4. B cnyuae TpaBMaTu3Ma o0paTUTECh 3a MOMOIIBIO K IIPENoaBaTelo.

JlabopaTopnasi pa6ora Ne 1. Cuctemsl ynpasieHus 0azamu qJaHHbIX Microsoft Access

B pe3ynbrate nzydenus reMbel «CucteMsl ynpasieHus: 6a3aMu naHHbIx Microsoft Access» oOyua-
IOIINECS JIOJKHBI:

YMETh CO3/1aBaTh TAOIUIIBI Pa3IMYHBIMHU CIIOCOOAMU;

YMETh paboTaTh CO CXeMaMH JIaHHBIX; YMETh padoTaTh ¢ 3ampocaMu, (opMaMH, OTIYETAMH.

3aganus BeinonHsorcsa B CYBJ[ Access.

CoctaBuTth 0a3y 1aHHBIX 10 TeMe “BubJmnoTeKka”, B KOTOPOl 10JKHBI UMETHCS CBEICHUS:
JAaHHBIE O KHUTAaxX (TOoJ u3aHus, 1IeHa, HHBEHTAPHBIA HOMED);
CBEJICHUS O YMTATEIIAX;
B 6a3e naHHBIX 0053aTENBHO JOJKHBI OBITh UCITOIB30BAHBI THITHI TIOJICH:
TEKCTOBBIH;
YHCJIOBOM;
JaTa;
JIOTHYCCKHIA;
[TocTpouth U OOBSCHUTH CXEMY JAHHBIX.
Co3znaTh 3apOCHI:
BriBecTH KHUTH OJTHOTO aBTOPA.
Co3znatp 3anpoc 0 MPOYUTAHHBIX YMTATENIEM KHUTAX.
BriBecTH KOMMYECTBO MPOYUTAHHBIX KHUT (TTapamerp).
OT00Opa3uTh KOJIMYECTBO KHUT, CTOMMOCTh KOTOPBIX MeHbIe 500 pyoOsiei.
BriBecT pamuniniy aBTOPOB KHUTH, KOTOPBIE COCTOST U3: a) 6 CUMBOJIOB; b) Oosiee 8-Mu CUMBO-
JIOB; C) MEHee 6-TH.
Co3natb 3anpoc, BEIYUCIAEMbIN CPEIHIOKO LIEHY TaHHBIX KHUT.
Co31ath OTYETHI: aBTOOTYET, OTUET B PEKUME KOHCTPYKTOPA, CIIOKHOTO OTUETA.
Cosznate dopmbl: aBToopmMa, hopMa B pekUMe KOHCTPYKTOpa, oObeanHeHHas: (opMa (BKIIOUYAET
JIBE CO37IaHHbIE ()OPMBI).
JlabopaTopnasi pabora Ne 2. Anroputmusanus B cpene MathCAD

B pe3ynbrate n3yuenus Tembl « Anroputmusanus B cpene MathCAD» oOydaromuecs JOMKHBL:

YMETh HaXOJIUTh PE3yIbTaT MATEMATHUECKUX BBIPAKEHUM ¢ moMotibio cpeasl MathCAD;

yMETb CTPOUTH TpadUKH B JIEKAPTOBBIX KOOPAWHATAX, MOJSpHBIE Tpaduku, TpaduKku MOBEPXHO-
CTEH, KapThl JTUHUN YPOBHS, TPEXMEPHBIE TUCTOTPAMMEI;

YMETh BBINOJIHATH IEUCTBHS C BEKTOPaMHU U MaTpULIAMU;

YMETb pelIaTh airedpanyeckue ypaBHEHHUS U CUCTEMY YPaBHEHUU.

Onpedenenue nepemeHHbIX
I nobanvhoe onpedenenue (=). IlepeMeHHON MPUCBAaMBAETCS OJTHO 3HAUCHHE.
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UM NepeMenHOl = 3HaueHue
Juckpemnas nepemennasn (m..n). llepemenHas npuHUMaeT TUana3oH 3HAYEHUI HA MPOMEXKYTKE OT
[m,n] ¢ marom h. JluckpeTHBI apryMeHT OMpeeNsIeTCss KOMaHI0u

ums nepemerou. =mlil,m2..n
rae ml — nepBoe 3HaYCHHE MPOMEXKYTKA, M2 — BTOPOE 3HAUYECHUE ITPOMEKYTKA, # — KOHEUHOE 3Ha-

YeHHEe MIPOMEeXYTKa, hA=m2-m1; 3HaK [;] UCMIONB3YIOT /U1 OTOOPa’KEHUsI ABOECTOUMSI.

Buviuucnenue
UucnoBoe (=). Pe3ynbpTaT 4ncI0BOT0O BEIYUCICHUS — 3HAUEHNUE BBIPAXKCHHS WIIM YHCIIOBask MaTPHIIA.

Hpumep. Berauciuts f(4), f(a), f(b),tne f(x)=3+4-x>,a=5b=12.5 f(x)=3+4-x".
f(4) =259 3uauenue QyHKIMU B 33JaHHOI TOUke X = 4

Z B 152 5 f(a) =503 3nauenue GyHKIMH B 33]aHHOM TOUKE X =5
3HaueHue QYHKIMU Ha IPOMEXKYTKE
f(t) =
7 opH x=1
35 OpH x= 2
111 IpH x= 3
260 npH x=4
503 opH x=5
" V9
Ilpumep. Haititu 3Hauenue BoipaxkeHus: | 15.4 ——- |+5=20.212

24
CumBosibHOE (—). Pe3ynbTraT CUMBOJBHOTO BBIYUCICHHUS — BBIPAXKEHHE WM YHUCIIO, K KOTOPOMY

CTPEMUTCS pe3yibTar.
CumsobHble BIYUCTCHUS C MAMEMAMUYECKUMU 8bIPANCEHUAMU

IIpumep. CUMBOJIBHO BBIUMCIHUTD MIPEIET, HEONPEACIEHHbIN HHTErpa, MPOrU3BOIHYIO.

2 1 3

lim —>= ]

x—0 3—x 3 1-— x2

Cumeonvhvle goluUCIeHUA C PYHKYUOHATbHBIMU 3A8UCUMOCTAMU

Ilpumep. Ber4ucnThb npesien, HeONpeASICHHBIN HHTErPasl, TPOU3BOAHYIO QYHKIMH 1y — 4,3 _ 3.
X

1+x 1+x

dr—>—2x2 _inx-1) L2352z
2 dz

fy=dx =2
X

1imf(x)—>—@ [ f(x)dx = x* =5-In(x) if(x)—>12-x2+i
x> 4 dz x’
Ilanenv uncmpymenmos cuMBONbHbIX bIUUCIEHUL TTO3BOJISET:
Simplify — ynpocTuts BelpakeHue;

Expand — pa3ioxuTh 10 CTENEHsIM;

Factor — pa3nouTh Ha MHOXKUTEIH;

Solve — pemnTh ypaBHEHHE.

X
+ =
)

(1+2"‘2)-(4%)sirnplify—>é-(3+2-x).(1z+x)

3-x

Ilpumep. YPOCTUTD BBIPAKEHUE [l + 23 i j(4
X

Hpumep. Paznoxuts 1o crenenam (x+ y)*
(X+y)4 expand > x' +4-x’-y+6-x" -y’ +4-x-y’' + "
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Ilpumep. Paznoxxuth Ha MHOXKUTEIN YUCIIO 24
24 factor —> 23 -3

@ynk1us solve paboTaeT TONBKO C TEMU NEPEMEHHBIMH, KOTOPBIE paHee HEe ObUIH ONpeAeIeHbl WIH
UCIOJIb3YIOT HA HOBOM JIUCTE.

Ilpumep. Pemuuth ypaBHEHUE %/(s - 2)2 - %/(s - 3)2

V(s =2)* —3/(s —3)* solve, s —>§ =25

Pewenue cucmem ypagnenuti
Oyuknusa Given-find pemaer cucTeMy JUHEHHBIX ypaBHeHUH. [Ipu 3amanuu ypaBHEHUN UCIIOJIb3Y-
eTcs CIIeUATbHBIN «CKUPHBI» 3HAK paBEHCTBA, KOTOPBIM Habupaercs komOnHanumei knapum Ctrl + =
2x-3y—-z=0
[Ipumep. Pemuts CUCTEMY YPaBHCHUH | x4 )27 = —3

x+2y+z=3
Given

2.x-3-y-z=0
x+y—-2.z=-3
xX+2-y+z=3
1
Find(x,y,z) > | 0
2

Ilocmpoenue epaguxos
Jlexapmos epagux

Coznanue rpauka HAUMHAETCS C ONMMCAHUS (PYHKIIMH, KOTOPYIO HY>)KHO BU3YyaJbHO NMPEACTAaBUTh U
JYana3oHa U3MEHEHUs 3HAYECHUs apryMEHTa.

ITo ocu Ox onpenensiercs nepemenHas, no Oy yepes 3amiaTyo QyHKIUN.
IIpumep. Tloctpouth rpapuku  (yHKIHUN

f(x)=3-x*—x, g(x)=15+sin(6-x) Ha oTpeske
[-3:3] ¢ marom 0,1 (puc.1).

x:=-3,-2.9..3 f(x) =3 % - x g(x) = 15+ sin(6 - x)

40 T

Puc.1. I'paduku B 1eKapTOBBIX KOOPAUMHATAX
Honapuwiii epagpux
TunuysbIi NONAPHBIA rpadUK MOKA3bIBAET 3aBUCUMOCTh BBIPAXKEHUS JJIS PaJNyca OT BBIPaKEHUS
st yraa. YTtoOsl yBUAETh Takoi rpaduk, HY)KHO CHadaya OnpeaesuTh (QYHKINIO, 3aTEM CO3/1aTh ee Io-
TSpHBIN TpaduK

Ilpumep. 1300pa3uTh KPUBYIO, 3aJIaHHYIO B MOJSPHBIX KOOpAUHATAX (pHC.2).
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¢=0,01.2x

prdd

2CP) =1+ cos( )

T
L]

Puc.2. Ionspusriii rpaduk

Tpexmepnviii epagux (3D plot)

MathCAD paet npocTpaHCTBEHHOE W300paKEHHE MATPHUIIBI B BUC IBYMEPHON CETKH, HaXOJISIIICH-
csl B TPEXMEPHOM MpocTpaHcTBe. Kakaplit 371IeMEHT MaTpUIlbl MPEJICTABIISAETCA KaK TOYKA HA OMpeIeIeH-
HOM BBICOTE, ITPOTIOPIIMOHAIIBHON 3HAYEHHUIO DJIEMEHTA MaTPHUIlbl. MOKHO U3MEHSTh 3TO MPEACTABICHHE,

M3MEHSST HAKJIOH TpaduKa MU BpaIlas ero.

Hpumep. Toctpoum rpadux nosepxnoctu 4x> —y*> +6z> =0, rae x €[~10;10] ¢ marom 0,5 u

y €[-5;15] ¢ marom 0,8 (puc.3).

1:=0..39

x1:=—10+ 0.5-1
j:=0..24 y.:=—5+4+0.8-]
y2
f(x,y) := + —
Y 6
Mi,j = f(xl,y])

3a0anus 0151 6bINOAHEHUA.:

Puc.3. TpexmepHslii rpaguk

1. Beruucnauts 3Hauenus x, y, z npu a=0,23; 1,25.

y=331-a-Ya, Z=tg|y|—(ay—ex) , X

2.0npenenuts QyHkuuio f(X) W, UCMONB3ysd PaHKUPOBAHHYIO MEPEMEHHYIO, BBIBECTH TaOJMUIIbI
3HAYEHUH MepeMeHHON U QYHKIINHN Ha OTpe3Ke oT -5 A0 5 ¢ marom 0,5: f(x) = x? 2. sin(x).

3.Beruncinuts:

2 1 2 2

3 -3 P2

a) 14 5|+

1 -7 4 -2

-8 =2
2 4 5 -6
5 4
b) D=3F-C,tne p_| 4 ¢
6 -4

) \/lnz(y+1)+azrctg(2y+l)2
- 8,3y (1+3e”)

3 -9 8) (=3 9
1 1 9||2 4
5 1 0|1 -4
3 -4 4)(6 3
1 2 34 -9
12,c=l6 7 15
12 Ls 0 6
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4. Haiiu: s _g 1
a) OTPE/ICITUTENh MATPHUIIBL;
b) oOpaTHyIO MaTpHILy; zZ= 5 9 12
C) TPAHCIIOHUPOBAHHYIO MATPHILY; -16 1 5
d) BBIICTUTH TPETHIO CTPOKY MATPHIIBI Z.

5.¥Yupoctuts Beipaxkenue (Symbolic/Simplify)

a) (1_’_ 2 j(1_9X—9x j+1; b) x—y yz_xa
3x-1 3x+1 XAy x+y
(xz—yZ _2x—2yj

6.Paznoxuts o crenensm (Symbolic/Expand)

a)(x+y); o) (=)
b)(x+1)’; d)g’;zfx.
-

7. Paznoxutes Ha MHOXUTenu (Symbolic/Factor)

a)84; b)x> —y*; )x’ —y’; d)x’ +y°; e)(x+3)° —16.
8. Pemuth ypaBuenue (Symbolic/Solve)

2)6(x+4)—3+2x; b)4/(s+3)> —¥/s+5.

9. Pemutsb cucreMy ypaBHEHUI:

x—4y—-2s=-3 2x-2y-2z=0
a):3x+y+s=5 b)ix—4y—z=0
—-3x+5y+6s5s=7 —x+2y+z=0
10. BeI4MCANUTD NPEEIIBI: C(x+2)
¢) lim ;
5 1-2x x|\ —
i 4x" +4x -1 7 7
a)lm| ————"——""1| +x+x" = l=x+x’
=e\ 4x® +2x+3 d) fim rrx

X —X

b)1‘im\/x2 +8x+3—x* +4x+3;

11. Beruucnuth Mpou3BOIHBIE IEPBOTO MOPSJIKA, €CIH X=2.
a) 2x° —5x° +7x+4; b) 2x° +5.
12. HaiiT mpou3BOHBIE TIEPBOTO, BTOPOTO U TPETHETO MOPSIIKA!

a) x° +2x* -3x —x* - 0.5x+7; b) %xzvl—xz +§\/1—x2 + Xarcsinx.

13. BeIUMCIUTE UHTETPAITBI

1
a)| ———dx
)Ix2+6x+25

3x-1
b)| =——d
)J.x2 —4x+8 ’

Heonpenenenuslii nHTErpa

a) fcos(Sx)‘cos(x)dx

OnpeneneHHbld HHTErpal
X

1
b)-(|).l+x4 dx

+00
o 1
Hecob6cTBeHHbIN HHTErpall a) _[ P dx
A

14



Kpartusle unTerpainsl

14. IlpuBenenue nogo0HbIX crnaraembix (Symbolic/Collect): (x+ y+2z)x +2xy —6xz — 2x?

x> +11x% =5x+9
X% +2x—7
0,77x+ 0,14y — 0,06z + 0.12¢ =1.21
-0,12x+y—-0,32z+ 0,18t =—-0,72
-0,08x+0,12y +0,77z - 0,32¢ = -0,58
—0,25x—0,22y — 0,14z + ¢ =1,56
17. BBINONHUTD CEIYIOIIME ONePAlliU C KOMILIEKCHBIMH yuciiaMu z1=1+2i b z2=-5+4i:

a) Re(zl); b) Im(z2); ¢) |zl ; d) 2z1; e) z1+z2; f) z2-z1; g) z1-z2; h) %
z

15. Pa3noxenue Ha aneMeHTapHbie apodu (Symbolic/Parfrac):

16. Peuth cucreMy ypaBHEHHI 3-Msl CIIOCOOAMH:

18. Beimonuuts cnenytomme oneparmu: { =1..10, >i= [1G+1) =
19. TTocTpouts rpaduku GyHKIIHIA:
a) y(x)=sin(x+2)-cos(x+2) Ha OoTpe3Ke [1 0;20]; b) f(x)=In(x+2)- cos(% xj Ha OTpEe3Ke

[0:3];  ¢) s(x) =3/x—1 na orpeske [-10;20].
20. M300pa3uTh KPUBYIO, 33JaHHYIO B MOJSIPHBIX KOOPAMHATAX:

a) s(p)=2-cosp+2; b) z(p)=2-(1-cosp); C) f(go)=5-sin4?¢.

21. Tloctpouts epagux nosepxnocmu 5x—y* +8z° =6, rae xe[-13;7] ¢ marom 0,4 u ye[-7:5] ¢
marom 0,3.

2
22.01006pa3uTh rpagpuuecKku nepeceycHme MIOBEPXHOCTEN Flx,y)= G+y)° u

10
f2(x,y)=5-cos(xgy)

0,01 193 585 35
71 3,04 091 1,47
| 009 535 602 166
783 52 876 9,65
862 78 997 661
3,74 6,67 008 2,76

24. BeIYUCIUTh CyMMY (WM MPOU3BENIeHHE) KaK (YHKIHIO OT YUCIa CYMMHPYEMBIX YIEHOB N, JUIS

23. Co3ath TPEXMEPHYIO CTOJIOMKOBYIO JHATPAMMY:

n=1, 2, ..., 9 mpu 3aJaHHOM 3HAYEHUU aPTyMEHTA X.
) s=3 " 23 b) P=[]|1-—r
k=13k +1 =0\  Qk+1)"-7

25. Jlansr xBa Bexkropa a = (1,2,5) u b = (3,—1,1) . Berauciuts:

a) IUTMHY BEKTOpa «@ ; b) YMHOXHUTh BEKTOp b Ha 4YHUCIO 2; C) CKaJISIPHOE MPOU3BEIACHUE 2-X
BEKTOpOB; d) BEKTOpHOE MPOW3BEACHHE 2-X BEKTOPOB; €) IMPOBEPUTH CBOWCTBA CYMMBI BEKTOPOB:

A+B=B+A4; (A+B)+C=A4A+(B+C).
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26. Haiitn Maccy IUIOCKOM IUIACTHHBI OTPaHMYEHHOW 3aJaHHBIMHM JIMHUSMM, €CIU IUIOTHOCTH B
KOKIOU TOUKE p = f(x,), m=dexdy:y=x2, y=4, p=y +4

27. Jlana matpuna B (2*4) u marpumna C (4*2). Haiigute npousBeacHHE MEPBOM CTPOKH MATPUIIHI
B u nmocnennero cron6ia matpuisl C.

28.lana marpura C, pazmepom 3*3.Haiitu: oO6paTHyto marpuily. Beinenuts Tpetbio cTpoky. Obpa-
TUTECh K KpalHEMY HIDKHEMY JIEBOMY 3JIEMEHTY MaTpPHUIIbL.

29. Iloctpouth rpaduku: y =x’ —8x+16, y=16—x".

30. Haiitu Maccy 00beMHOr0 Tejla OrpaHMYEHHOTO 33aJJaHHBIMU IJIOCKOCTSMHU, €CIIU IJIOTHOCTH B
KaXJ0U Touke p= f(x,y,z2): x+y+z=3, x=0, y=0, z=0, p=y

Jladoparopnas padora Ne 3. PaGota c cucremoit MATLAB B pexxuimMe NpsiMbIX BHIYHCIICHUM

B pesynbrate u3yuenus tembl « Pabora ¢ cuctemoit MATLAB B pexxume npsMbIX BBIYHACICHUN )
00yJarouecs JTOJKHBI:

HMETh MPEJCTABICHUE O METOaX BBIUMCIICHUS B porpaMmMHoii cpene MATLAB;

yMeTh paboTaTh ¢ rpaduueckumu cpenctsamu B MATLAB;

3HaTh METO/Ibl PELLICHUS YPABHEHUIN U CUCTEM YPABHEHMUIA;

YMETh TPHUMEHSTH YCIOBHBIN OTMIEPATOP K PEIICHUIO 3a7a4.

1. Pemuth apudmeTndeckue npumMepsl:
2 3 . 2 .
a) Z\f+0,42~\/40—|cos45°—14o = D) x| T+, mpu x=-8,y=2;
5 40

3
c) e +cosl5°+5!, npu x=2;d) In(x+3)++x+y —arctg(3), npu x=y=1
2. Jlanbl TpU KOMIUIEKCHBIX uncna: z, =4 +2i, z, =5+3i, z; =3 — 21 . Boluuciurs:
a) JEHCTBUTENBHBIE M MHUMBIC 9aCTH; b) JuIMHy Z, TPEX KOMIUIEKCHBIX YUCEN Z,,Z,,Z,; C) YUCIIO
Z, KOMILIEKCHO-CONPSKEHHOE YHCTy Z,; d) MOMynM M apryMEHTHI ISl IByX KOMIUIEKCHBIX YUCENl Z, U

zZ,.

3. Pemuth anrebpanyeckoe ypaBHEHHE: ! n x+8 1 —1-

x=3 2x°-18 3-x
4. Pewnth cucreMy anreOpandeckux ypaBHEHUI
1 1

2 2 _ —+—=4

a) {y -3xy+x —x-l—y+9—0; by J*¥ ¥
y-—x=2 L2 0

e x

5. YIIpOCTUTH BBIPAKEHUS:

2 2
+4) 2-0)". 3 6x — 25
a) p= < ° 5 29 5 b)p= 3x—— |y 2 .
c—-2 c¢+2 4-c¢ 2c+c x—4 x—4

6. Beruncnuts cymMmy psija:

1 &k
s ngil ) s=3 o

7. BBIYMCIUTD TPOU3BOIHBIE (DYHKIIMMA:

In x 1
a)——~ __; b)xe'sinx; c) L d) -
i . sm@ arcsin

8. Beunucauth onpenesieHHbIN HHTErpal:

;)<L ) sinxin(igr).

1+ x e +1’

R I dx todx
; b) | — dx; .
Y I \/1+1led : '!xz sm( j ¥ 9 I (x+1DVx? +1 )'([ 9+ x?
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9. Hausl gBa BekTopa @ = (1,2,3) u b = (3,2,1). Beraucuts:

a) IUTMHY BEKTOpa @ ; b) YyMHOXHUTh BEKTOp b Ha 4YHCIO 2; C) CKaJIsIpPHOE IMpOM3BEICHUE 2-X
BEKTOpOB; d) BEKTOpHOE MPOU3BEACHHE 2-X BEKTOPOB; €) IMPOBEPUTH CBOWCTBA CYMMBI BEKTOPOB:

A+B=B+A4; (A+B)+C=A+(B+C).

10. Boigenuts u3 Matpuusl , _ ; : ; HUKHIOIO U BEPXHIOIO TPEYTOJIbHbIE MATPHUIIBI.
36 9
3 -2 1
11. ITomensaTs MecTamu 1-10 U 3-10 CTPOKM B MATPULIE B_| (o 4 5
8 7 -4
2 -1 4 8§ 0 -1

12. IlaHbl 1BE MaTPUIIBI: c=lgs -2 1 |9p=l4 5 7] Haiitu:
7 4 =2 -3 1 6
a) C+D;b) CD;c) D';d) det|C|;e) M, marpuust C u A, marpuust C; f) paur MaTpuus!
D g) C"; h) npousBencHue Bcex IEMEHTOB CTOIOLA.
13. Pemiuth cUCTEMY MAaTPUYHBIM METOJIOM: % +4x, =15
X +x,=5

14. Tloctpouth rpaduku QyHKIOHNA, CAMOCTOATEIBHO 3amaTh IIar W JUANa30H W3MEHCHUs
apryMeHTa:

a) y=x*—4x’;b) y=sin(x+2)cos(x+2);¢c) y= ]n(x+2)cos(§); d) y=x+1+sin(x—1).
15. ITocTpouTk KpuBBIE, 3aJaHHBIE B NIOJIIPHOM CUCTEME KOOpAUHAT B quana3one [0,27]:

. .4
a) r=1+sinz;b) r=14+cos2¢t;c) r :5s1n§t ;d) r=2cost+2.

16. IlocTtpouTh rpaduky TPEXMEPHBIX MOBEPXHOCTEH:

a) z=y>—x?;b) z=4f|x| -\l ¥|;¢) z+3x—4y=8;d) 5x—)* +82z% =6.

17. IlocTpouTs paguyc-BeKTOp z =—3+2i

18. TlocTpouTs paguyc-BEKTOp Ul BEKTOpA Z, 3aJJaHHOTO KOMIUIEKCHBIMM YHCIaMM z, =—1+2i;
z,=—2-31; z;,=2+43i; z, =5+2i

19. TlocTpouTh NYHKTUPHYIO JIMHUIO KpPacHOro I1IBETa, 3aJaHHYI0 OOIIMM ypaBHEHUEM
—5x—4y—8=0, 3HayeHUsT aOCIIUCC TOYEK JMHUU U3MEHSIOTCS B auamnazone [-2;2] c¢ marom 0,5. B
BBIUHCJICHHBIX TOYKaX BBIBECTH KPYIOBBIE MapKepbl KpacHOTO IIBETa. 3arojloBKOM TIpaduka sBiseTcs
o011iee ypaBHEHUE MPSIMOM JIMHUH.

20. IToctpouts rpaduk GyHKIME y = e>* B morapudmMuueckoM Macmrade mo ocu X U THHEHHOI Mo
ocu Y.

21. Coznanue HecKOIbKUX TpadukoB (GyHKIUU Y =cos(8x—2)+7x—5 B ogHOM rpadudecKoM
OKHE.

22. TloctpouTts rpaduk y = SBY ha [-15, 15], noGaBUTH CETKY K TeKylIieMy rpaduky.

X

23. Crenepupyiite maccuB B pazmepom 3x3 co ciydallHBIMHU 3JI€MEHTaMHU, paBHOMEPHO pacrpee-
JICHHBIMM Ha uHTepBaie ot 0 go 1.
BrIoIHUTE 1eHCTBUS:
— TOWIEHHO YMHOXHUTh A Ha B;
— PACIIOJIOXKHUTD JIEMEHTHI MATPHUIIBI A TI0 BO3pAaCTaHMIO (TI0 CTOJIOIAM);
— ONpPEACIUTh MAKCUMAIIBHBIM 1 MUHUMAaJIbHBIN JIEMEHTHI MaTpUIlbl B;
— BBIUKCIUTH ONPEIETUTENb MaTpUlLlbl B.
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2
24. Iloctpoutsb ABa rpaduka B paMKax OJHUX OCEH KOOpAWHAT: y=¢ ~ , z= arctg(\/;), xe [0;47;].
Crhenatp HaJMUCH Ha OCSIX, 3ar0JIOBOK ISl rpaduKa, MOSICHUTENIbHYIO HAAMKUCh HA PUCYHKE. 3aJ1aTh ca-
MOCTOSITEIILHO THII JIMHUHU U IBECT.

2
25. ToctpouTh rpaduky GyHKIHE y=e ™ , z=arcig(x/x)B PasHBIX MOI0GNACTAX OAHOTO rpadu-
YeCKOro okHa. VIHTepBasbl H3MEHEHHUS ISl X ONPEICITUTh CAMOCTOSTEIBHO.
26. Pemuts qudepennuansHoe ypaBHeHHe ' = 0,6 —0,2y(x) ¢ HauanbHbIM yciaoBueM y(0)=0.

1

27. BeauciuTh npenen: Lim (cos x) sin -
x—0

Ycnosnvle onepamopul
1. Haiitu cymMMy HOJOXKHMTENbHBIX U3 YETBIPEX 3a/laHHBIX [1EPEMEHHBIX.
2. Haiitu 3HaueHue (pyHKIMH pacrupeneseHHus NMpH 3aJaHHOM apryMeHTe X M KoddduuueHte a:
Lnpux=>a

1 1 .
f(x)= —+—arcsm£,npu—a<x<a
2 a

0, npu x < —a

3. 3anmanbl yeThipe nepeMennbie. [loacunTaTh KOJTUYECTBO OTPUILIATEIIBHBIX U KOJIMYECTBO HYJIEBBIX
W3 HUX.

4. JlaHbl 4eTHIpE IEPEMEHHEIE a, b,c,d. OnpenenuTh, Kakas U3 HUX JeJUTCs 0e3 ocTaTka Ha 3.

5. Onpenenuts, MOKHO JIM U3 OTPE3KOB C JJIMHAMHU X, Y, Z IOCTPOUTH TPEYrojbHUK. [IpoBeputs,
SIBJISICTCS JIU TPEYTOJIbHUK PABHOCTOPOHHUM WJIU PaBHOOEIPEHHBIM.

6. 3amate 3HaueHms x1, x2, x3, x4 Tak, 4yTOoOBl OHHM pACMOJATAINCh B TOPSIAKE BO3PACTAHMS
x1<x2<x3<x4. Bectu X 1 onpeaeuTh HOMEpP IPYIIIbI, B KOTOPYIO 3TO 3HAUEHUE MOMAaeT:

x<xl I'pynna Nel

x1<x < x2 I'pynna Ne2

x2 <x < x3 Ipynna Ne3

x3<x< x4 I'pynna Ned

x> x4 I'pynna Ne5

9
11. Haiitu cymmy psana S = Z'Ll ucnonb3ys nuka while.
=11+

JlabopaTopnasi pabora Ne 4. ABToMaTu3zanus 4yepTexxHo-rpapudeckux padot B AutoCAD

B pesynbrate u3yueHHs TeMbl « ABTOMaTH3alMs depTekHO-rpaduueckux pador B AutoCAD»
oOydJaromuecs JOJKHBI:

3HATh OCHOBHBIE CPENCTBA U BO3MOKHOCTH AutoCAD;

YMETb IPUMEHSATH OCHOBHBIE TPUMHUTUBBI U CBOWCTBA OOBEKTOB MPU MOCTPOECHUU GUTYD.

1. Tloctpouts mnpsmoyroiabHuk ABCID ¢ koopaunaramu B Toukax A( 100,130), B(140,210),
C(210,175), D(170,95), rne AB = 89 mm, BC = 78 mm (popmar A3):

a) yepe3 abCOJIOTHBIE IEKAPTOBBI KOOPMHATHL; b) yepe3 OTHOCUTEIbHBIE EKAPTOBBI KOOPAMHATHI;
C) 4epe3 OTHOCUTENbHBIE MOJIPHbIE KOOPAUHATHL; d) ykazaHHe TOYeK rpaduuecKuM KypCOpPOM.

2. IMoctpouts kBagpat ABCD, rae koopaunars! Touku A(170,100) u AB=80 mm, noBepHyTOro Ha
30° tpemst criocoGamu:

a) yepe3 abCOJIOTHBIE IEKAPTOBBI KOOPIMHATHI; b) yepe3 OTHOCUTEIbHBIE JEKAPTOBBI KOOPAMHATHI;
C) 4epe3 OTHOCUTEINIbHBIE MOJISIPHBIE KOOPIUHATHI.

18



3. [locTpouth KOHTYp €TaNuU, UCNIOJIb3Ys S5 oniuii koman sl ARC.

4. IToctpouTts urypy, ucnonb3ys komauasl LINE, ARC, CIRCLE, rae 3aanbl KOOpIHHATHI TOUEK
1 2, yrast A u B u paguycel R1 u R2.

5. Iloctpouts 8-yronbuuk ¢ nentpom B 1.0 (220,170) Bnucanubliii B okpy:kHOCTH K 90 mm.
6. ITocTponts 3akpameHnusiii kpyr d = 100 mm.
7 . Coznatb Gopmat pazmepom 300 Ha 150 mm.

8. YcTaHOBUTH IAroByI0 NPUBS3KY MO ocsiM X,Y 7 MM, TOUEUHYIO CETKY ¢ pazMepamiu 1o ocu X 20
MM, Y 10 Mm.

9. YcTaHOBUTH TOUHOCTH U3MEPEHUH - 2 3HAKa MOCIE 3aMsTOM.

10. 3anath k03¢ pureHT MacmTabupoBaHus JUHUH - 10.

11. Co3pats cnoii mog umeneM TEST 3enenoro nsera, Tin auau -DIVIDE.
12.CoenMHNTB paBbIi KOHEL JyTU C KOHILIOM OTPE3Ka.

13. IlpoBecTu npsiMyto uepe3 LEHTP OKPYKHOCTH U KOHEIL[ OTPe3Ka.

14. IIpoBecTH KacaTeabHYO K OKPY>KHOCTH U JIyT€.

15. IlpoBecTn TMHUIO U3 JIEBOTO KOHIIA IYTH K CEPEIMHE OTPE3Ka.

16. HpOBeCTI/I MMpAMYIO IPOXOAAIIYIO U€PE3 TOUKY IIEPECCUCHUS IIPAMBIX U KACATCIIBHYIO K OKPYK-
HOCTH.

17. 3amTpuxoBarh Kpyr.




18. IIpocTaBuTh pazMepsl Ha CIEAYIOLUUX IPUMEPAX.

a) b)
continu
g0 25 30 35.71/ 70
! Wil | - i R
e | L’."‘-""gu-'alr (R—— kP [ -—
f | ’
leader o LA
o™
)
Y

25
——

19. TTocTpouTsh 3aKpanieHHyo GUrypy TpeMs Cocodamu.
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4 METOJIUYECKHME YKA3ZAHUA JJI1 CAMOCTOATEJBbHOM PABOTBI

CamocrosTenpHas pa60Ta CTyA€HTa ABJIACTCA OCHOBHBIM CpPEACTBOM OBJIAJACHUSA y‘Ie6HBIM

MaTepuajIoM BO BpEeMsi, CBOOOIHOE OT 00S3aTeIbHBIX YUCOHBIX 3aHITHIA.

CopepxaHue CcaMOCTOSITEIbHOW pabOTBHl CTYINEHTa ompenenserca ydueOHOW MporpamMMoin

JUCHUIUIMHBI, METOJWYECKHUMM  MaTepuajiaMu, 3aJaHusIMA M YKA3aHUSIMHU  [PEnojaBaTelis.
CamocrosiTenbHast paboTa CTYICHTOB OCYIIECTBIISICTCS B AyJUTOPHON U BHEAYTUTOPHOU (hopmax.

CamocrosiTenbHast paboTa CTYACHTOB 8 ayOumopHoe 8pemsi MOXKET BKIIFOYATh:

KOHCIIEKTHPOBAHHUE (COCTABJICHUE TE3HUCORB) JICKIINI;

BBIIIOJIHCHUE CAMOCTOSATEIbHBIX PadoT;

TEKYILIUH ONpoc (TECTHPOBAHKE) IO OTJACIBLHBIM TEMaM M3y4aeMOU JTUCIUILINHBI.
CaMocTosTenbHas padoTa CTYJACHTOB 60 6HeayOUmMopHoe 8pemst MOXKET COCTOSTh U3:

ITOBTOPEHME JICKIIAOHHOIO0 MaTepuaa;

MOJITOTOBKH K CAMOCTOSTEIbHBIM Pab0TaM, TECTUPOBAHHMIO.

CaMocTosTeTbHBIC PAa0OTHI BBITOJHSIOTCS B KOMITBIOTEPHOM KJTacce.

OO6yuaromuiics 00s3aH:

Iepell  BBINIOJHEHUEM CaMOCTOSITENIbHOW  pa0oOThl, TOBTOPHUTH TEOPETUYCCKHH MaTepual,

l'[pOfII[GHHbeI Ha ayJUTOPHbIX 3aHATUAX

BBITIOJIHUTH pabOTy COTIIACHO 3a/1aHUIO;

M0 KXJJ0H CaMOCTOSTEIbHOM paboTe MPEACTaBUTh MPETIOIABATEN0 OTYET;

OTBCTUTH HA MMOCTABJICHHBIC BOIIPOCHI.

[Ipu BBINOJIHEHUH CaMOCTOSTENBHBIX PA00OT OOYYaIOMIMICS MOIDKEH caM IPHUHSATH peIIeHHe 00

OIITUMAaJIbHOM HCIIOJIb30BaHUU BO3MOXKHOCTCH nporpaMMHOro obecneuenus. Eciu no X0y BBIIIOJITHCHHUA
CaMOCTOSITeILHOM pa6OTLI y O6y‘IaIOH_II/IXC$I BO3HHUKAIOT BOIPOCBI MW 3aTPpYAHCHUA, OH MOKCT
KOHCYJIbTHPOBATHCA Y ITPEIoaaBaTeCIIA.

TeMbl caMOCTOATEIbHOU pa6OTBI IMPEACTaBJICHBI B Ta6J'II/ILIe 1.

Tabnuya 1
Ne n/mn Tema AuCIUIIIMHBI ®opma (BUI) caMOCTOATEIbHONU pabOThI
1 HNHdopMalinoHHbIE TEXHOJIOTHH W3yuenne pekoMeH 10BaHHOH! JINTepaTyphbl
2 Cuctema ymnpapienust 0azamu aaHHbIX | [loarotoBka k jmabopaTopHON padOTEe C MCIONb-
Microsoft Access 30BaHMEM OO0Y4YalolIero Tecta. BrimonHeHue Ja-
OOpaTOPHBIX pabOT, CAMOCTOSITEILHON pabOTHI
3 Anroputmuzanus B cpene MathCAD IMonroroBka k jmabopaTOpHOM pabOTe ¢ UCHONIb-
30BaHHEM OOydarollero tecrta. BrinonHeHue na-
00paTopHBIX paboT, CAMOCTOATEIHLHOU PabOTHI
4 Pab6ora c cucremoit MATLAB B pexxume | [logroroBka kx abopaTopHoil paboTe ¢ HCHOIb-
MPSIMBIX BBIYUCIICHUN 30BaHMeM oOyuaromiero tecra. Beimosnnenue na-
OOpaTOpPHBIX pabOT, CAMOCTOSTEIHLHON PabOTHI
5 ABTomaTH3anusl uyeprexHo-rpadpuueckux | M3yuyenune pexkomeHIoBaHHOW JuTepaTyphl. Bbi-
pabot B AutoCAD TIOJIHEHHUE JIA0OPATOPHBIX paboT
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COJEP)KAHUE

Bsenenue

1 Kpartkoe uznoxeHue JEKIHOHHOIO MaTeprasia

2 Meronnyeckue ykazaHus 10 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana
3 MeTonudeckue yka3aHusl K JJaDOpaTOPHBIM 3aHATUIM

4 Meronnueckue ykazaHus JJ1s1 CaMOCTOSITEIIbHOM paboThI

Oabra AnarojbeBHa Jledenp,

cmapwutl npenooagameins Kag. oowel mamemamuxu u ungopmamuxu Aml'y

Anrennna MuxaiinosHa Ilonosa,

cmapwutl npenooagameins Kag. ooweli mamemamuxu u ungopmamuxu Aml’y

Haranabsa AnaroabneBHa UajakuHa,

ooy. kag. ooweti mamemamuxu u ungopmamuxu Aml’Y, kano. neo. nayx
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