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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Llensto npenofaBaHus qucHUIUIHHGL "HadepraTtensHas reoMeTpus” SBIsSeTCS 00ydeHre OCHOBHBIM MAaTEMaTHIECKIM
MeToJaM, HeOOXOJUMBIM JUISl aHAIIN3a U MOJIEIIUPOBAHNS YCTPOKUCTB, IPOIIECCOB U SBICHUIN NPU MOHCKE ONTUMATBHBIX
pelIeHHnit A1 OCYLIECTBIICHUS HAyYHO-TEXHUUECKOT0 IIPOrPecca U BHIOOPa HAMITYUIINX CIIOCOOO0B pealn3aliuy 3THX
pemeHu, MeToaM 00paboTKU U aHAIN3a Pe3yIbTATOB YHCICHHBIX M HATYPHBIX SKCIIEPUMEHTOB.

3amaun: - PopmupoBaHWE TPEACTABICHUA O MaTeMaTHKE Kak 0coOOM croco0e TO3HaHUS MHUpa, OOIIHOCTH €€ TOHSATHH |
IIpeICTaBICHUN;

- PazBuTHE Y CTYyI€HTOB HaBBIKOB 110 MATEMAaTHUECKOMY MOAEIMPOBAHUIO PA3IMYHBIX MPOLIECCOB, YMEHUE UX (popMannu3aLumy;

- HccnemoBanwe Moneneil ¢ yd4eTOM UX HMEpPapXHMYeCKOW CTPYKTYphl W OIIGHKOHW TIPOOENOB NPUMEHHMOCTH ITOJNYYeHHBIX
Pe3yIabTaToB;

- BripaboTka yMeHUH CaMOCTOATENHFHO PACHIMPATH MaTeMaTHUECKHE 3HAHHS M MPOBOAMTH MAaTeMaTHUECKHH aHaIN3 MPUKIAIHBIX
3a1au.

2. MECTO JUCHHUIIJIUHBI (MOAYJISl) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (paznmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeiBAPUTEIbHOI HOATOTOBKE 00y4al0IIerocs:

2.1.1 [ MaremaTnka B 00beMe CpeaHEH IKOIIBI

2.2 | AucuunimHbl (MOIY/IHM) U PAKTHKH, 1JIS1 KOTOPBIX OCBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs]) HEOOX0IMMO KaK
npeiIecTBYIoOIIee:

2.2.1 | MaremaTHyecKuii aHAIN3

2.2.2 | AuckpeTHas MaTeMaTHKa

2.2.3 | Uuarerpans! u quddepeHnnanbHble ypaBHSHHUS

2.2.4 | Marematuueckasi JIOTHKa U TEOPHS alTOPUTMOB

2.2.5 | Teopus cuctem U CUCTEMHBII aHATIN3

2.2.6 | DNeKTpOTEXHUKA

2.2.7| Cetu u TE€NEKOMMYHUKALUU

2.2.8 | CTaTHCTHYECKHE METOIBI HCCJICAOBAHNA aBTOMAaTHU3UPOBAHHBIX CUCTEM O6pa6OTKI/I I/IH(I)OpMaI_II/II/I " ynpaBJICHUA

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHANKATOPBI UX TOCTUKEHUSA
1 IJIAHHPYeMbIe Pe3yIbTaThl 00yYeHHs

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlureparypa u 3a1. pecypebl | IIpakrt
3aHSATHS 3aHATHS/ / Kype 187071 . OJT.
Paszgen 1. DieMeHTDBI JJUHEHHOM
aaredpbl M AHAJTATHYECKOH reoMeTpHH.
1.1 Ornpenenureny U UX CBOKCTBA. 1 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
Brmancnenns onpenennteneit. /Jlex/ JI.6J12.1 J12.2
01 32 33 54 55 36 37 28 99
1.2 Onpexnenureny 1 UX CBOMCTBA. 1 3 JI1.1 JI11.2 J11.3 J11.4 J11.5
Berancnenus onpenenureneii. /Cp/ JI1.6J12.1 J12.2
31 32 33 54 2536 37 28 99
1.3 Omnpenenureny U UX CBOMCTBA. 1 2 JI1.1J11.2 J11.3 JI1.4 JI1.5
Brruncnenus onpexnenureneit. /[Ip/ JI1.6J12.1 J12.2
31 32 33 54 35 36 37 58 29
1.4 Pemienne cuctem JTMHEHHBIX ypaBHEHHMA 1 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
metoaoM Kpamepa. /Jlex/ JI1.6J12.1 J12.2
01 32 33 54 55 36 37 28 B9
1.5 Pemenue cuctemM TUHEHHBIX YpaBHEHUH 1 2 JIT.1J11.2 JI1.3 JI1.4 JI1.5
meTozoM Kpamepa. /TIp/ JI1.6J12.1 J12.2
31 32 33 54 25 36 37 58 99
1.6 Pemiennie cucteM TMHENHBIX YPaBHEHUIM 1 3 JI1.1J11.2 J11.3 JI1.4 JI1.5
metonoM Kpamepa. /Cp/ J.6J12.1 J12.2
31 32 33 54 25 36 37 58 29
1.7 OO0partHas Matpuiia. MaTpu4Hblii croco0 1 2 JIL.1 J11.2 J11.3 J11.4 JI1.5
pELIeHHs] CUCTEM JIMHEHHBIX JI1.6J12.1 J12.2
ypaBHeHuil. /JIex/ 01 3233 54 2536 37 38 B9
1.8 O6parnas matpuna. MatpuyHslii crioco0 1 2 JIT.1J11.2 JI1.3 JI1.4 JI1.5
pEILICHUsI CUCTEM JIMHEHHBIX JI1.6J12.1 J12.2
ypasHennii. /T1p/ 01 223334 35 36 37 38 99




1.9

O6patnas MaTpuna. MaTpuuHbIi cocod 1 4
PEILICHUS CUCTEM JIMHEHHBIX
ypaBHeHuit. /Cp/

JI1.1J11.2 J11.3 J11.4 JI1.5
JI.6J12.1 J12.2
901 52 33 54 55 56 57 38 B9

1.10 CkansipHble, BEKTOPHBIE IIPOU3BEICHUS U 1 2 JI1.1J11.2 JI1.3 JI1.4 JI1.5
CMEIIIaHHOE NTPOU3BECHNUE BEKTOPOB. JI1.6J12.1 J12.2
OcHOBHBIE CBOMCTBA 1 212233 24 35 36 37 38 29
onpenenenus. /Jlex/

1.11 CkansipHble, BEKTOPHBIE IIPOU3BENICHUS U 1 2 JI1.1J11.2 J11.3 JI1.4 JI1.5
CMEIIIaHHOE IIPOU3BEINECHUE BEKTOPOB. JI1.6J12.1 J12.2
OcHOBHBIE CcBO¥CTBa 1 ompeaeneHus. /IIp/ 31 32 33 54 35 36 37 38 29

1.12 CkaysipHbie, BEKTOPHBIC IPOU3BEACHUS U 1 6 JIT.1 J11.2 J11.3 JI1.4 JI1.5
CMEIIaHHOE NPOU3BEICHNE BEKTOPOB. JI1.6J12.1 J12.2
OcHOBHBIE cBOWCTBA U onpexneneHus. /Cp/ 31 32 33 54 D5 236 37 38 29

1.13 AHanuTHyeCcKas FeOMETpHs Ha 1 6 JI1.1 JI1.2 JI1.3 JI1.4 JIL.5
mwiockoctH. /Cp/ JI1.6J12.1 J12.2

31 32 33 54 35 36 37 38 29

1.14 AHanuTHyecKasi FeOMETpUs B 1 6 JI1.1J11.2 J11.3 JI1.4 JI1.5

npoctpanctse. /Cp/ JI1.6J12.1 J12.2

31 32 33 54 35 36 37 38 B9
Pa3gen 2. MatemaTuyeckuii anaaus.
DyHKIUSA OHO MepeMeHHOI.

2.1 [penen ¢pyrkuny. 3ameyaTeTbHBIC 1 6 JI1.1J11.2 J11.3 JI1.4 JI1.5
npeaensl. PackpoiTre JI1.6J12.1 J12.2
HeonpeneneHnocrei. /Cp/ 31 32 33 54 35 36 37 38 29

2.2 HenpepbiBHOCTD (yHKITHH. OCHOBHBIE 1 6 JIT.1 JI1.2 J11.3 JI1.4 JI1.5
CBOIICTBa U orpesaencHus. Touku pa3pbiBa JI1.6J12.1 J12.2
1 BUJIBI pa3pbiBoB. /Cp/ 21323334 3536 37 28 39

2.3 IIpousBonnas GpyHkuuu, ee 1 6 JI1.1JI1.2 J11.3 JI1.4 J11.5
TEOMETPHYECKUN U MEXaHUYECKHMA JI1.6J12.1 J12.2
cMmbich. [Ipon3BoiHAs CIOXKHON 1 0132233 94 35 36 37 38 29
obpatHotit pyrkimm. /Cp/

24 OkcrpemyM ¢yHKnnu. OCHOBHBIC 1 6 JI1.1J11.2 J11.3 JI1.4 JI1.5
omnpenenenus. MccnenoBanue GyHKIMN JI1.6J12.1 J12.2
Ha 3kcTpemyM. /Cp/ D1 32233 54 35 536 37 38 29

2.5 BrIIyKIJIOCTB, TOYKH TTeperuoa. 1 6 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5
Acumnrotsl. /Cp/ JI1.6J12.1 JI2.2

31 32 33 54 D5 36 37 38 B9

2.6 Ionxoe uccnenoBanue GYHKIUU U 1 6 JI1.1 JI11.2 J11.3 J11.4 J11.5
noctpoenne rpadukon. [IpuMeHeHne JI1.6J12.1 J12.2
NIPOU3BOIHOM K PELICHUIO 3a/1a4 Ha 01 0233 24 35 26 37 98 D9
HauOoIbIIee 1 HaMEHbIIIee
snavenue. /Cp/

Paznen 3. MaTemaTu4eckHii aHaIu3.
DYHKIUH MHOTUX NEepeMeHHBIX

3.1 YacTHble IpUpAIEHNS U YaCTHbIE 1 6 JI1.1 J11.2 JI1.3 JI1.4 JI1.5
npou3BoHbIe. [TomHBIH JI1.6J12.1 J12.2
muddepeHnran GyHKIUN IBYX D1 32233 54 35 56 37 38 29
nepeMeHHbIX. /Cp/

32 [IpousBoxHast GYHKINH IO HAIIPABICHHIO. 1 6 JI1.1J11.2 JI1.3 JI1.4 JI1.5
I'pagucur. /Cp/ JI.6J12.1 J12.2

31 32 33 54 25 36 37 58 29

33 DKkcTpeMyM (DYHKIIHUHU IBYX MEPEMEHHBIX. 1 6 JI1.1 J11.2 JI1.3 JI1.4 JI1.5
Hauboubiiee 1 HauMeHbIIIEE JI1.6J12.1 J12.2
3naueHus /Cp/ 31 32 33 94 9536 37 38 29

34 VYcnoBuelii skcTpemym. Ocobble 1 6 JIT.1 J11.2 J11.3 JI1.4 JI1.5
touku. /Cp/ JI1.6J12.1 J12.2

31 32 33 54 55 36 37 58 99
Paznen 4. [IpomeskyrouHnasi aTrecranus
4.1 3auét /KAD/ 1 0,2 JI1.1J11.2 J11.3 J11.4 J11.5

JI1.6J12.1 JI2.2
01 32 33 54 55 36 37 28 B9

5. OHEHOYHBIE MATEPHAJIbBI




5.1. KoHTpoJIbHBIE BONIPOCHI U 3aIaHUSI

1. Cucremsl TuHEHHBIX anredpandeckux ypaBHeHuil. Teopema Kponekepa-Kanemnm.

2. Pemienue cucteM JIMHEHHBIX ypaBHeHUH MeToioM Kpamepa. Beruncnenue onpenenuresnei
BTOPOTO ¥ TPETHETO TOPSAKA.

3. CpoiicTBa oIpeenuTeacH.

4. Matpuupl. Oniepaniuy HaJi MAaTPULIAMH.

5. Matpu4Hblii METOJ, PELIEHUSI CUCTEMBI JINHEWMHBIX YPaBHEHUH.

6. Panr MaTpHIEL. DieMeHTapHBIe TPe0Opa30BaHMS.

7. MeToa MCKIIIOYEHUS HEU3BECTHBIX.

8. BexTopHble U cKanspHbIe BeNU4UHbL. JleficTBHs HaJ BEKTOPaMH.

9. Ilpoeknus BekTOpa Ha och. JlrHa BekTopa. PaccTosiHue Mexxay qBYMs TOUKaMHU.
Hamnpagnsromume KOCHHYCBI BEKTOpA.

10. CxansipHOe MPOU3BEACHUE BEKTOPOB U €r0 UCTIONb30BaHHE.

11. BexTopHO€E IMpou3BeicHHE BEKTOPOB M €r0 UCTIOIb30BaHHUE.

12. CMmemanHOe IPOU3BEIEHIE BEKTOPOB U €r0 HCII0JIb30BAHUE.

13. JIuHeliHasl 3aBUCUMOCTb BEKTOPOB, €€ CBOUCTBA.

14. YpaBHeHHe NPSAMOHN JIMHHUH C 3aJaHHBIM YIJIOBBIM KO3 GUIMEHTOM. YTOI MEXIy ABYMS
TPSMBIMH, ITEPECeYCHUE ABYX MPAMBIX.

15. YpaBHeHHe NPAMOM, IPOXOSILEH uepe3 OJHY JaHHYIO TOUKY, 4Yepe3 JIBE JaHHbIC TOUKU.
16. Ilepecedenue MpSIMBIX, 3aJaHHBIX OOIIUMH YpaBHEHUSIMU. PacCTosIHUE OT TOUKHU 0 MPSIMOI.
17. Pemienne cucrem JIMHEHHBIX HEPABEHCTB.

18. Kpussle 2-ro nopsaka.

19. YpaBHeHUsI IIOCKOCTH. YTOI MEXAY INIOCKOCTAMU. PacCTosIHUE OT TOUKU 10 IIOCKOCTH.
20. YpaBHeHUs IPSIMOi1, MpOXOoIsIIeH uepe3 ABe JaHHbIE TOUKH. YTOJ MEXAY IPSIMBIMU. YTOI
MEKTy TIPSIMOH M TUTOCKOCTBIO.

21. IloBepXHOCTH BTOPOTO HOPSAKA.

22. CoOcTBeHHbIE 3HaYeHUSI M COOCTBEHHBIE BEKTOPHI IMHEHHBIX OIIEPaTOPOB.

23. KomIuiekcHbI€ Yuciia ¥ MHOI'OUJICHBI.

24. OCHOBHBIE OTIPEIENICHNS 1 3a/Ia4H JMHEHHOTO IPOTPaMMHPOBAHNS.

25. IlepBoobpazHas. HeompeneneHHbIH HHTETpall U €0 CBOICTBA

26. Onpenenennslii nHTerpasl. CBOKHCTBA OMPENIEIICHHOTO HHTErpaja

27. MHoxecTBa. @yHkmmsa. O61acTh onpeaeneHus GYHKINH.

28. Ipenensr pyaknun. HeompenenéHuocTu.

29. IIpousBoaHas PyHKUUHU B TOUKE, €€ MEXaHUYECKUI M FreoMeTprUYecKuii cMbIcil. [IponsBoanas
CIIOXKHOM (DYHKITHH.

30. Okcrpemym ¢ynkumu. Bo3pacranue n yosBanue ¢pyHkunu. HampasineHue BBITYKIIOCTH KPHBOI 1
TOYKH Tieperuda.

31. Heonpenenéuuslil uaterpan. OCHOBHBIE METObI HHTETPHPOBAHHUS.

32. Onpenenénnpiit naTerpat. ®opmyna Herorona-Jleiionuma. [IpunoxeHus onpenenéHHoro
HHTETpaa.

33. Iuddeperunanbupie ypaBHEeHHS 1-T0 U 2-TO OPAIKOB.

34. Yncnossle U QYKHIHMOHAIBHBIC PSIbL.

35. Cobrrtre. Knaccudukamnms coOBITHIA.

36. Knaccuueckas ¢popmyna BepostHOocTH. CBOMCTBA BEPOSTHOCTH.

37. Pa3MelieHus, NepecTaHOBKY, COUETaHHUS.

38. TeopeMbl CI0KEHUSI U YMHOXKEHUS BEPOSATHOCTEH.

39. IloBTOpEHNE UCTIBITAHH.

40. [uckpeTHas ciy4aiiHas BeITHYHHA. YHUCIOBBIE XapaKTEPUCTUKH. 3aKOHBI PacIIpeIeIeHHs.
41. HenpepbiBHas ciaydaiiHas BeluuuHa. UHCIOBBIE XapaKTEPUCTUKHU. 3aKOHBI PaclIpeeIeHus.
42. OcHOBHBIE 337]a41 MATEMAaTHYECKOW CTATUCTHKH.

43. Beibopounsrit Meto. OmiOKH pernpe3eHTaTHBHOCTH.

44. Be16opouHas cpeiHsisi U BHIOOPOYHAS TUCTIEPCHSL.

45.ToueyHsle M HHTEPBAIBHEIC OLICHKH BHIOOPKH. JlOBEpHUTEIHHBIN HHTEPBAN C 3aJaHHOMH
HaJISKHOCTBIO.

46. XapakTepHCTUKH BapHALIMOHHOTO PAa: MOJa, MEMaHa, pa3Max BapbHUPOBAaHUS, KOOPPHUIUEHT
Bapualui.

47. T'paduaeckoe n300pakeHNe BApUAINIMOHHBIX psa0B. [10IUToH, THCTOrpamMMma.

48. Ucnonp30BaHHEe METO/Ia HANMEHBIIINX KBAaJPAaTOB AJIS IPOTHO3UPOBAHHUS IIPOIIECCOB.

5.2. TeMbl nUCbMEHHBIX PadoT

Kypcosas pabota y4eOHBIM IIJIAHOB HE MPEIyCMOTPEHA

3anmaua l. Onpeaenuts HaTypanbHylo AMUHY oTpe3ka AB(A1B1; A2B2) u yriibl ero HakjioHa K IJIOCKOCTSIM MPOEKLUit
3angauyad4. [TocTpouTh MPOSKIMU JIHHUU NIEPECEUEHHUS JIBYX TIOCKOCTEH

3amadga 6. B miockoctu I mposectn ropusonTans h (hl, h2) n ¢pponTans £

3 angaua 8. U3 npousBonbHOM ToukH miockoctd I (1 N m) BOCCTaHOBUTH MEPIEHAUKYISP (HOPMab) K MIIOCKOCTH
3angauyua 10. [lana Touka K(K1;K2) u mockocts I' (ABC) mpoectu uepe3 Touky K miockocTs, napauieiabHyro 3aJaHHON
riockoct 1

3amaua 13. [Toctpouts muuuto nepeceuenus n8yx miockocteit [((ABC) u A(DEF) u oTaenuTs BUANMbIE UX 9aCTH OT




HEBUIMMBIX

3angaua 16. [IpeoOpazoBaTh rOpU30HTAIEHO MpoeHUpyroNLyto ockocTh ['(ABCD) B 10cKOCTh YPOBHS

3amadga 19. [TocTpouTs TOPU3OHTATIBHYIO IIPOCSKIIHIO JINHAHM HA MTOBEPXHOCTH KOHYCA M0 3alaHHOW (DPOHTAIBEHOMN MTPOSKINI
3amaqa23. [TocTpouts GpOHTAIBHYIO HPOSKITHIO IUIOCKON JIMHUH, IPHUHAAJICKAIIEH ITOBEPXHOCTH KOHYyca

3anmaua27. [Toctpouts pa3sepTky nupamuasl SABC ['pansMu nupaMuisl sIBISIOTCS TPEYTONbHUKY, IS IOCTPOSHUS KOTOPBIX
JOCTaTOYHO ONPENENUTh HaTypalbHbIE JUIMHBI HX CTOPOH — pebep MupaMuIbl.

3 angauya 30. [Toctpouts nepecedenne AByX noBepxHocTeit s pemenns 3ajaun Takoro TUIa MpUMEHSETCS] METOJT CEKYLTNX
mrockocted. Cexylye MIOCKOCTH — MOCPEIHUKH BEIOMPAIOTCS TAaK, YTOOBI IPH MEpecedeHNH ¢ KaX 0l U3 ToBepXHOCTeil
00pa30BbIBANINCEH YJOOHBIE IS IIOCTPOCHUS JIMHUH (IIPSIMbIE HIIN OKPY>KHOCTH).

5.3. ®oHa OLIEHOYHBIX CPEICTB

OueHOUHbIE CpeacTBa I IPOBEICHHS IPOMEXYTOUHON M TEKYILIEH aTTeCTalMi 00yJaroIIiXcsl IPHIAraloTcest K padboyeit
nporpamme. OLeHOYHBIE U METOJIMYECKHE MaTepHalIbl XpaHATCs Ha Kadeape, 00ecneunBaloeil npenoiaBaHue JaHHOH
JMCLUIUIMHBI (MOJIYJIs), @ TAKXKE pa3MeIeHbI B SJIEKTPOHHON 00pa30BaTeNbHOM Cpejie aKaJJeMHH B COCTABE COOTBETCTBYIOIIETO
kypca URL: http://eios.imsit.ru

5.4. IlepeyeHb BHAOB OIIECHOYHBIX CPEACTB

3aganust co cBoO0IHO KOHCTpyrpyeMbiM oTBeToM (CKO) mpenmonaraet cocTaBlieHUE pa3BepHYTOr0 OTBETA HAa TCOPETHICCKUI
BOITpoC. 3a/laHKe ¢ BEIOOPOM OfHOTO BapuaHTa oTBeTa (OB, B 3a1aHNM TaHHOTO THIA TpeIaraeTcsl HeCKOJIBKO BapHaHTOB OTBETA,
cpeau KOTOPBIX OJIMH BEPHBIN. 3aaHus co cBoO0IHO KOHCTpynpyeMbiM oTBeToM (CKO) mpeamonaraeT coctaBlieHHe pa3BepHYTOTO
OTBETA, BKIIOYAIOIICTO MOJTHOC PCIICHUEC 3a4a4U C TIOACHCHUAMU.

6. YHAEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. PekoMeHnayemasi 1uTepaTypa

6.1.1. OcHOBHAasI TUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue W3natenscTBo, rox
JI1.1 | KyBmunos H. C. Hauepratenshas reometpus. Kpatkuii kypc: Mocksa: KuoPyc, 2020, URL:
Y4eGHoe mocobue https://book.ru/book/935913
JI1.2 | Muuyposa H. H., Haueprartensnas reomeTpusi: YueOHO- Mocksa: KuoPyc, 2021, URL:
Mupomn . T, MPaKTHIECKOe mocodre https://book.ru/book/940043
ConosseBa-I'oronesa
JI. B.
JI1.3 | IIsen M. U., HaueprarenbHasi reoMeTpusi B TECTOBBIX Mocksa: KuoPyc, 2022, URL:
Tmmodeer B. H., 3amadax: YaeOHoe mocobue https://book.ru/book/941776
Makynun A. I1.
JI1.4 | Kopoes 0. 1. HauepraTenbHas reomerpusi: YueOHUK Mocksa: KnoPyc, 2021, URL:
https://book.ru/book/938862
JI1.5 | CanbkoB H.A. HauepratenpHast reomeTpus: 3agaHus A7 Mocksa: OOO "Hay4yHo-U31aTeIbCKUM HEHTP
KypCOBBIX paboT: YuebHoe mocodue NHOPA-M", 2021, URL:
http://znanium.com/catalog/document?
1d=370209
JI1.6 | CanbkoB H.A. Hauepratensnas reomerpusi: KonctpyupoBanue | Mocksa: OOO "HayuHo-U3AaTENIbCKUI LIEHTP
noBepxHocTel: YuebHoe mocobue NH®PA-M", 2022, URL:
https://znanium.com/catalog/document?
1d=385547
6.1.2. JlonoTHUTEJILHAS JINTEPaTypa
ABTODBI, COCTaBUTENH 3arnaBue WznarenscrBo, roa
JI2.1 | ®Dponos C.A. HauepraTenbHas reoMeTpusi: COOPHUK 3a1a4: Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
YaebHoe mocobue s MamuHocTpouTenbHeix 1 | UTHOPA-M", 2019, URL:
MpUOOPOCTPOUTENBHBIX CIIEUAIBHOCTEH By30B http://znanium.com/catalog/document?
1d=355549
JI12.2 | ®ponos C.A. HauepratensHas reomerpusi: COOpHHUK 3a/1a4: Mocksa: OOO "HayuHo-u3/1aTeNbCKHiA LIEHTP
YuebHOE mocobue HNH®PA-M", 2019, URL:
http://znanium.com/catalog/document?
1d=362901
6.2. DjIeKTPpOHHBIE YueOHbIe H3TaHUA U WIEKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChI
D1 |HutepHer yauBepcuteT HHGOpMaoHHbix TexHonornit MHTYUT. - Pexxum moctyna:
https://www.intuit.ru/studies/courses
32 | EcTecTBeHHO-HAYIHBIN 00pa30BaTENbHbIN OPTANL. - Pexxum fgoctyma: http:/www.en.edu.ru/
33 | DenpepanbHBI eHTP HHPOPMAIIMOHHO-00pa30BaTeNIFHBIX peCypcoB. - Pexkxnm noctyna: http:/fcior.edu.ru/
34 | EnquHoe OKHO IocTyma kK 00pa3oBaTelbHEIM pecypcam EnnHoe 0KHO mocTyma K 00pa3oBaTeNlbHBIM pecypcaM. - Pexum
noctyma: http://window.edu.ru




35 | DnexrponHas 6ubnuoTeYHas cucreMa Znanium. - Pexkum mocrtyma: http://new.znanium.com/
D6 | DnextponHas oubnanoteunas cucrema Ibooks. - Pexxum moctyma: http://www.ibooks.ru
37 | Onexrponnas 6ubmmoreunas cucrema BOOK.ru. - Pexxum noctyma: http://www.book.ru
38 | Onexrponnsle pecypcsl Akagemun UMCUT. - Pexxum noctyna: http://eios.imsit.ru/
39 | Web-pecypc «Odnunansusnii caitt Axkanemuun UMCHUT. - Pexuwm moctymna: http:/imsit.ru
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PACIIPOCTPaHsieMOe IPOrpaMMHoOe o0ecreyeHne, B TOM YHCJIe 0Te4eCTBEHHOTO
MPOU3BOJACTBA
6.3.1.1 | LibreOffice O¢mucnsrit maker LibreOffice ITporpammuoe obecrieuenue no munersud GNU GPL
6.3.1.2 | MS Office Standart 2010 OdwucHsrit maket Microsoft Office Microsoft Open License 48587685 ot 02.06.2011
6.3.1.3 | MS Office Standart 2007 OducHsrii maket Microsoft Office Microsoft Open License 42921331 ot 26.10.2007
6.3.1.4 | MS Office Standart 2007 OducHsrii maket Microsoft Office JIunensunonnsrit ceprudukar Ne 42373687 ot 27.06.2007
6.3.1.5 | Microsoft Office 2007 Professional Plus OdwucHsrit maket Microsoft Office Microsoft Open License 42060616 ot
20.04.2007
6.3.1.6 | MS Office Professional Plus 2007 Odmucusrii maker Microsoft Office Professional Plus 2007 Microsoft Open License
42060616 ot 20.04.2007
6.3.2. Ilepeyenn npogeccHOHATBLHBIX (a3 JaHHBIX H HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Kogexc — IIpoceccuonanbHble cripaBouHble cucTeMsl  https://kodeks.ru
6.3.2.2 | POCCTAHJAPT ®enepanbHOe areHTCTBO 110 TEXHUIECKOMY PETYITHPOBAHHIO U METPOJIOTHU
https://www.gost.ru/portal/gost/
6.3.2.3 | UCO MexnmyHapoaHasi OpraHU3aIisl [0 CTaHaapTH3anuu https://www.iso.org/ru/home.html
6.3.2.4 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.5 | ARIS BPM Community https://www.ariscommunity.com
6.3.2.6 | Global CIO O¢unmansusiit nopran UT-gupekropos http://www.globalcio.ru
6.3.2.7 | Koncynprant [Lmtoc http://www.consultant.ru
7. MTO (0o60opyroBaHue U TEXHHYECKHE CPEICTBA 00yUeHUs)
Ayn HaunmenoBanue I10 OcHarienne
208 JlaGopaTopust Windows 10 Pro RUS 19 mocamo4YHBIX MecT, pabodee MECTO IPeTIo1aBaTes,
OnextporexHuku, |7-Zip 10 xomnsrotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
JJIEKTPOHHUKH U Google Chrome 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
CXEMOTEXHHUKH. Mozilla Firefox PCle GBE
ITomemmenue s LibreOffice 1 xommeiotep P5SP41T-LE/INTEL Core2Duo E-6700/DDR2-
MPOBEICHUS LibreCAD 667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
3aHATHN Inkscape 10 monutopos Philips 274E5QSB 27~
JIEKITUOHHOTO Notepad++. 1 monuTop Samsung SyncMaster E1720
TUIA, Kaspersky Endpoint Security 11 KOMILJIEKTOB KJIaBUATypa+MbIIlb
CEMUHAPCKOTo MS Access 2016 1 mpunTep HP LaserJet 1018
THIIA, KYPCOBBIX MS Project Pro 2016 1 kommytaTop Heynpasisiemblii DES-1016D
pabot (kypcoBeix | MS SQL Server 2019 1 BecnpoBogHas Touka goctyna Apple Air Base Station
MIPOEKTOR), MS SQL Server Management MexaucuurinaapHas nadopatopnas cranius NI ELVIS Il u
TPYIIIOBEIX U Studio 18.8 1O Circuit Design Suit JlabopaTtopust CXeMOTEXHHKH
uHAUBUAYaIbHEIX | MS Visio Pro 2016 (reoOxoammo Hammuue 1ad. craniun ELVIS) [Mpaktukym no
KOHCYJIbTaIUH, Blender 1U(POBBIM >JIEMEHTaM BBEIYUCIUTEIBHON U HH)OPMAIIMOHHO-
TEKYILETO Gimp HU3MEPHUTENFHOM TEXHUKU (HEOOXOIUMO HATHIHUC
KOHTPOJIS U Maxima nabopatopHoii cranuu ELVIS) Jlaboparopus
IIPOMEKYTOUHOM Oracle VM VirtualBox IIPOEKTUPOBaHKE NU(BPOBHIX YCTPOHCTB U IPOrPAMMHUPOBAHHUS
aTTecTaluu. Oracle Database 11g Express TIJINC (Heobxoaumo Hanmmuue JaboparopHoii ctaniuu ELVIS)
Edition Kommiekt akceccyapoB NI myRIO Starter Accessory Kit
Intelli] IDEA (ommmonansHO) Kommurekt akceccyapos NI myRIO
JetBrains PhpStorm Mechatronics Accessory Kit Kommekt akceccyapos NI
JetBrains WebStorm myRIO Embedded Systems Accessory Kit Akamemudeckast
Autodesk 3ds Max 2020 mmnensus NI LabVIEW. Arduino Robot.
Autodesk AutoCAD 2020
Adobe Reader DC
Diptrace
Autodesk EAGLE
Arduino Software (IDE)
NetBeans IDE
ZEAL
NI LabVIEW Full
404 [Tomernienue mist 7-Zip 75 mocamoYHBIX MECT, MPEToAaBaTeIbCKOE MECTO, T0CKa,




IIPOBECHUS Google Chrome MYJIBTUMETUHHBIN IPOEKTOP (IIEPEHOCHOI), MePEeHOCHOH
3aHATHHA LibreOffice HOYTOYK
JICKIIHOHHOTO

THIIA,

CEeMUHAPCKOTO

THIIA, KyPCOBBIX

paboT (KypcoBBIX

MPOEKTOB),

TPYIIIOBBIX U

WHIUBHIYaJIbHBIX

KOHCYJIbTalUH,

TEKYILETO

KOHTPOJISL 1

IIPOMEKYTOUHOM

aTTeCTallUH.

407 IToMmerenue aisa 7-Zip 40 mocaiouHBIX MECT, IPEMOAABATENLCKOE MECTO, AOCKA,
MPOBEICHUS Google Chrome MYITBTHMETUHHBIN TPOCKTOP (TIEPEHOCHOH), IEPEHOCHON
3aHATHI LibreOffice HOYTOYK
JIEKIIMOHHOTO
THIIA,

CEeMHUHAPCKOTO
TUTIA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOR),
TPYIIOBBIX U
WHUBHYaTbHBIX
KOHCYJbTallUH,
TEKYIIETO
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTeCTaluH.

123 [Tomemenue mms Windows 10 Pro RUS 19 nocamouHBIX MeCT, paboydee MECTO TPEIOAaBaTeIIs
MIPOBEICHUS 7-Zip 19 xommbroTepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHH Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JICKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monutopos LG Flatron 1718s
CEMHHAPCKOI0 LibreCAD 19 KOMIUIEKTOB KJIaBUATypa+Mblllb
TUIA, KyPCOBBIX Inkscape 1 neynpasisiemslii kommyratop TP-LINK TL-SG1024D
pa6ot (kypcoBbix | Notepad++.

TIPOEKTOB), 1C:Ilpennpustue 8. Kommuaekr
TPYIIOBBIX U Kaspersky Endpoint Security
uHAUBUAYaNbHBIX | MS Access 2016
KOHCYJIBTAITHH, MS Project Pro 2016
TEKYIIEero MS SQL Server 2019
KOHTPOJIS U MS SQL Server Management
MIPOMEKYTOTHOM Studio 18.8
aTTeCTaIuH, MS Visio Pro 2016
camoctosTenbHoit | MS Visual Studio Pro 2019
paboTHI. Blender

Gimp

Maxima

Oracle VM VirtualBox

Oracle Database 11g Express

Edition

IntelliJ IDEA

JetBrains PhpStorm

JetBrains WebStorm

Autodesk 3ds Max 2020

Autodesk AutoCAD 2020

Adobe Reader DC

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

Klite Mega Codec Pack

308 [Homemenue nns 7-Zip 60 mocagOYHBIX MECT, MPETOAaBaTeIHCKOE MECTO, TOCKA,

MPOBCACHUA

Google Chrome

MYJIbTUMEIUIHBIN TPOEKTOP (MEPEeHOCHOIT), TePEeHOCHO




3aHATUN
JIEKIIMOHHOT'O
THTIA,
CEMHHAPCKOTO
TUNA, KypCOBBIX
paboT (KypcoBBIX
TIPOEKTOB),
TPYIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTallH,
TEKYIIEeTo
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTaIUH.

LibreOffice

HOYTOYK

301

[Tomemenwne mis
MIPOBEACHUS
3aHATUMN
JIEKIIHOHHOTO
THIIA,
CEMUHAPCKOTo
THTIA, KyPCOBBIX
pabot (KypcoBBIX
MIPOEKTOB),
TPYIITOBBIX U
WH/IABUTYaTbHBIX
KOHCYJbTaLUH,
TEKYILEero
KOHTPOJISI U
IIPOMEKYTOUHOM
aTTeCTalliu.

7-Zip
Google Chrome
LibreOffice

81 nmocagoyHoe MecTo, MpenoaBaTeNIbCKOe MECTO, 10CKa,
MyJIbTUMeIUIHBIN mpoekTop (infocus), skpaH, nepeHOCHOH

HOYTOYK

302

ITomemmenue misa
MIPOBEICHUS
3aHATHI
JICKIIMIOHHOTO
THIIA,
CEMUHAPCKOT0
TUTA, KyPCOBBIX
pabot (KypcoBbIX
MIPOEKTOB),
TPYIIOBEIX U
WHIMBUAYaTbHBIX
KOHCYJbTAIINM,
TEKYILEro
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTeCTaluH.

7-Zip
Google Chrome
LibreCAD

92 moca0yHBIX MECTa, NPENOIaBaTeIbLCKOE MECTO, 10CKa,
MyJIbTUMEIUITHBIH poekTop (infocus in2104), skpaH,
MIEPEHOCHOH HOYTOYK

403

ITomemenue s
MPOBEICHUS
3aHATUH
JIEKIIUOHHOT'O
THTIA,
CEeMUHAPCKOTO
THUIA, KyPCOBBIX
paboT (KypcoBBIX
MIPOEKTOB),
TPYIIIOBBIX U
WHAMBUAYaIbHBIX
KOHCYJbTallUH,
TEKyLIEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTAaIUH.

7-Zip
Google Chrome
LibreOffice

28 MOCaZoYHbIX MECT, NIPETOIaBaTENbCKOE MECTO, JOCKa,
MYJIBTUMEIUHHBIN IPOEKTOP (IIEPEHOCHOH), TepEeHOCHOH

HOYTOYK

8. METOMYECKHE YKA3AHMUSA /UIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JIS)

B cootserctBnu ¢ peboBannsvu @I'OC BO 1o HanpaBieHNIO TOATOTOBKH Peai3aIiis KOMIICTEHTHCTHOTO MOAX0A
MpeaycMaTpUBAET UCIOJIb30BaHKUE B YUeOHOM MPOLIECCE AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATHI (pa3bop




KOHKPETHBIX 3a/a4, IPOBEJCHUE OIHI-0IIPOCOB, UCCIEI0BATENbCKUE PAOOTHI) B COYETAHUH C BHEAYTUTOPHOH pabOTOH C IeTIbI0
(hopMupOBaHUs U pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB O0YYaFOIIHXCS.

JlextmonHnble 3aHsATHs qonoiHsroTces [13 u paznmuansiMu popmamu CPC ¢ yaeOHOM 1 HaydHOH JInTeparypoii B mponecce Takoit
paboThI CTYIEHTHI TPUOOPETAIOT HABBIKH «TITyOOKOTO YTEHUS - aHATN3a U MHTEPIIPETAIIMH TEKCTOB IT0 METOAOJIOTUH U METOTUKE
JUCIUIUTUHBL.

VYueOHbII MaTepual 1o AUCIUILTNHE « BEICOKOIPOU3BOANTEIBHBIC BRIYUCIUTEBHBIC CHCTEMBDY). pa3/ielicH Ha JOTHICCKH
3aBepIICHHBIC YacTH (MOJYIIN), TIOCIE U3YyIECHHUS, KOTOPBIX IPEIyCMATPHBAETCS aTTeCTalus B popMe MUChbMEHHBIX TECTOB,
KOHTPOJBHBIX PaboT.

PaboThI onleHHBarOTCS B 6ajuiax, CyMMa KOTOPBIX JaeT PEHTHHT KaKA0ro odydaromierocs.. B 6amiax oleHUBAKOTCS HE TONBKO
3HAHUS M HABBIKA O0YYAIOIINXCSI, HO M UX TBOPUECKUE BO3ZMOKHOCTH: aKTHBHOCTD, HEOPMHAPHOCTh PEIICHUH MOCTaBICHHBIX
npobaem. Kaxapiit Moaynb yaeOHON AUCHUIIIMHBI BKIIIOYAET 00s3aTeNnbHbIe BUABI padoT — nekuunu, [13, pasnuunsie Buasl CPC
(BBIMIOJTHEHUE TOMAIIIHUX 33JJaHUH 110 PEIIEHHIO 3a1a4, [IOATOTOBKA K JIEKIUAM U MIPAKTUUYECKUM 3aHATHSIM).

Dopma TEKyLLEro KOHTPOJIsI 3HaHUH — paboTa cTyleHTa Ha IPaKTUYECKOM 3aHITUH, onpoc. PopMa MPOMEKYTOUHBIX aTTecTalui —
KOHTPOJIbHAsS paboTa B ayIUTOPUH, TOMAIIHss padoTa. Mitoroas (hoopmMa KOHTPOJISI 3HAHUH 1O MOJYIISIM — KOHTPOJIbHAs padoTa ¢
3aJauaMH [0 MaTepHay MOIYJISL.

Meroandeckue yka3aHus 10 BHIOJIHECHHIO BCEX BUIOB y4eOHOW pabOTHI pa3MELICHBI B AICKTPOHHOH 00pa3oBaTeIbHON cpelie
aKajJeMuH.

MeTtoandeckue yKazaHHs 1 MaTE€pUAIbI 10 BUAAM yI€OHBIX 3aHATHH 110 TUCIUILUIHHE:

Bun yueOubix 3aHsTHH, paboT - Opranuszanus AeSTeIbHOCTH 00y4alouierocs

Jlexuus - Hammcanue koHCHIEKTa JEKIUI: KPaTKO, CXEMAaTHYHO, MOCIIEAOBATEILHO (DUKCHPOBATH OCHOBHEIC
TIOJIOXKEHUSI, BBIBOJIBI, JOPMYIUPOBKH, 000OIIEHSI, OTMEUaTh BaYKHBIE MBICIIH, BRIIICTSTH KIIIOUEBBIC CIIOBA, TEPMHUHEL [IpoBepka
TEPMUHOB, IIOHATHH C TOMOIIBIO SHIIUKIONENH, CIIOBapei, CIPaBOYHUKOB C BHIITMCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTH
BOIIPOCHI, TEPMUHBI, MaTE€pUall, KOTOPBIH BBI3BIBAET TPYIHOCTH, IIONBITATHCS HAUTH OTBET B PEKOMEHIyeMOH JIUTEpAType, €CIu
CaMOCTOSTEIbHO He yHaéTcs pa3o0paThes B MaTepraie, Heo0X0IMMo c(hOpPMYIHPOBATh BOTIPOC U 3aaTh ITPEHOAaBaTENI0 Ha
KOHCYJbTAIINH, Ha MPAKTUIESCKOM 3aHSTHH.

IIpakTuueckue 3aHATHA - KoncnektupoBanue uctoyHUKoB. PaboTa ¢ KOHCIIEKTOM JIEKLUH, TOArOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP PEKOMEHIYEeMOH JINTEPaTyphl, padoTa ¢ TEKCTOM. BRITIOTHEHNE TPaKTHYECKUX 32124 B
WHCTPYMEHTAIBHBIX CpeAax. BeImonHeHe mpoekToB. Pemmenne pacuéTHO-rpaduIeckux 3alaHuid, pelieHue 3aad 10 allrTOpUTMY U
ap.

CamocrosiTenbHas padora - 3HaKOMCTBO C OCHOBHOW U JOIIOJHUTENbHON JIUTEpAaTypOod, BKIIIOYAs CIpPaBOYHbIE W3JAHUS,
3apyOeIKHBIC HCTOYHUKH, KOHCTIEKT OCHOBHBIX TTOJIOKECHHH, TEPMHHOB, CBEICHUH, TPEOYIONMXCSI TS 3aIOMUHAHUS 1 SBIISIOIIAXCS
OCHOBOIIOJIATAIOMIUMHE B 3TOH Teme. CocTaBieHHe aHHOTAUN K POYUTAHHBIM JIUTEPATYPHBIM HCTOYHHKAM U JIP.

9. METOJUYECKHUE YKA3AHUSA OBYYAIOIIUMCH IO BBINNOJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMY 33/1a4aMH CaMOCTOSTENBEHOM PaOOTHI CTY/ACHTOB, SIBISIFOTCS: BO—TIEPBBIX, IPOJIOJDKCHUE U3YUESHHS IUCLUILIHEI B
JIOMAIlIHHUX YCJIOBHSX I10 IIPOTpaMMe, IPEATI0KEHHOM IperofaBareieM; BO—BTOPBIX, IPUBUTHE CTyACHTaM HHTEpeca K TEXHUYECKOI
¥ MaTeMaTH4YEeCKOIl JINTepaType, HHKECHEepHOMY Aely. M3ydeHne n n3nokeHne HHPOPMAIHH, OITydeHHOH B pe3ynbTaTe H3ydeHHs
HAYYHOM JINTEePATypHl U MPAKTUUECKUX MaTEePUAIOB, IPEATNOoaraeT pa3BUTHE Y CTYJJCHTOB KaK BIaJeHHUs HaBBIKAMHU YCTHOH peuw,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY IIMCHbMEHHOMY M3JIOXKCHHUIO MaTepuala.

OCHOBHO (hOpMOIt KOHTPOJIS 38 CAMOCTOSTENEHOH paboTOl CTYCHTOB SBISIOTCS MPAKTHISCKUE 3aHITH, a TAKKE eXeHeIeTIbHbIC
KOHCYJIBTAIIH TIPETIOJaBATEIIS.

[pakTuueckue 3aHATHS — HanboJIee MoAXoIsIee MecTo Uisl (GOPMHUPOBAHMS YMEHUS IPHUMEHSATD MOJIy4eHHbIC 3HAHUS B
HPaKTHYECKOH JeATEIbHOCTH.

ITpu moATrOTOBKE K MPAKTHYECKUM 3aHATHAM CIEAYET COOIONATh CHCTEMAaTHYHOCTh M TIOCIIeIOBAaTEIbHOCTE B paborte. Heobxommmo
CHaYaja BHUMATEJIbHO 03HAKOMUTBCA C COJECpKaHMEeM IUIaHA IPAKTUUECKHX 3aHATUil. 3aTeM, HAWTH B yueOHOI IuTepaType
COOTBETCTBYIOIME pa3eibl U NpounTaTh UX. OCBauBaTh M3y4aeMblil MaTepHall ciaeayer 1o yactsM. [locie u3ydeHus kakon-m6o
TEMBI WITH €€ OTICIBHBIX Pa3IeJIOB HEOOXOJMMO MOTyIeHHBIC 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOCIHO BECh IPOPAOOTaHHEIH
MaTtepHail.

[Ipu noABeIeHUH UTOrOB CAMOCTOSTENILHON paboThI IIPenoiaBaTeeM OCHOBHOE BHUMAaHHUE JAOJDKHO YACNSThCS pa3dopy U OLIEHKe
Ty4mux paboT, aHaIM3y HENOCTATKOB. [10 IpeaokeHUIo IperoaaBaTelst CTYICHT MOXKET H3JI0KHTh CO/ICp)KaHNE BBITTIOJTHEHHON UM
MICEMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHIX




