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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Henbro nucuuruinibl «J{UcKpeTHas MaTeMaTHKay SBISETCS U3ydeHHE MOHIATHI U METOI0B

1.2 AUCKPETHOI'O MOACIIMPOBAHHUSA, X B3AMMOCBA3H U pa3sBUTHs, COOTBETCTBYIOIIUX METOJ0B pacqéTa

1.3 | 1 anropuTMOB, a TaKxkKe MPHUMEHEHNE UX Ul PEIICHUS HAyYHBIX U MPaKTHIECKUX 3a/1ad.

3a11aq1/1: B 3aJlaun Kypca ((I[I/ICerTHaﬂ MaTE€MaTHUuKa» BXOJAT: PAa3BUTUEC aJITOPUTMHUYICCKOTO U
JIOTHYCCKOT'O MBIIIIJICHUA 06yqafou114xc;1, OBJIAACHNUC MECTOAAaMU UCCIICAOBAHUA U PEIICHUS 3a4a4,
BLIpa6OTKa Y CTYACHTOB YMCHUA CaMOCTOATCIIBHO PACIIUPATE CBOU MAaTEMATHYCCKUC 3HAHUA U
MMPOBOAUTDH MaTeMaTUYeCKUI aHaJIN3 TPUKITaTHBIX chyauHﬁ.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeIBAPUTEIbHON NOATOTOBKE 00y4aIOIIerocs:

2.1.1 | Teopernueckast ”HpopMaTHKa

2.1.2 | MaremaTH4ecKuii aHaIu3

2.1.3 | JIuneiinas anrebpa U QyHKIMS HECKOIBKUX MEPEMEHHBIX

2.1.4 | AHanuTHYeCKas reOMeTpHst

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTUKH, I KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/I51) HEOOX0IUMO KAK
npeaiiecTBymoIIee:

2.2.1 | OCHOBBI 2NEKTPOHUKHU

2.2.2 | Teopus BepoATHOCTEH U MaTEMaTUYECKasi CTATUCTUKA

2.2.3 | YueOHas npakTtuka: TexHomornuecKas (IpOEKTHO-TEXHOJIOTHIECKast) IIPaKTHKA

3. ®POPMUPYEMBIE KOMIIETEHIIUH, UHIUKATOPBI X TOCTUKEHUA
U IUIAHUPYeMble Pe3yJbTaThl 00y4eHust

OIIK-1: Crioco0eH NpuMeHATh eCTeCTBEHHOHAYYHbIe H 001IeMHKeHePHble 3HAHUS, MEeTOAbl MATEMATHYECKOI0 AHAJIN3A U
MO/1eJIUPOBAHNS, TEOPETHYECKOI0 H IKCIICPHMEHTAIBHOIO HCCIICJOBAHUS B IPO(ECCHOHATBHOM AeATeIbHOCTH;

OIIK-1.1: 3HaeT 0CHOBBI MaTeMATHKH, (PM3UKH, BIYMCIUTEIbHOM TEXHUKH U IPOrPaMMUPOBAHUSA

3HaThb

VYpoens | | MUHHMaIBHO JOIYCTUMEBIH YPOBEHb 3HAHHI OCHOB BBICIICH MaTeMaTHKH, (DM3UKH, SKOJIOTHH, HHXKEHEPHO rpaduky,
nH(GOPMATUKHU U TIPOrPAMMHPOBAHHUS

Yposens 2 | YpoBeHb 3HaHUIT OCHOB BBICIICH MaTEMATHKH, (GU3UKH, SKOJIOTUH, HHXEHEPHOH rpaduku, nHGopMaTUKy 1
IPOrpaMMUPOBAHUS, COOTBETCTBYIOLIEM IPOrpaMMe NOATOTOBKHU, JOMYIIEHO HECKOIBKO HEIPYOBIX OLIHOOK

VYpoeens 3 | YpoBeHb 3HaHUIT OCHOB BBICILICH MaTEMaTHKH, (PH3HUKHU, SKOJIOTUH, HHXXEHEPHO rpaduku, nHGopMaTuKu u
MPOTPaMMHUPOBAHHMS, COOTBETCTBYIOIIEM IPOrpaMMe MOJTOTOBKH, 0€3 OO0k

Ymernb

VYposens 1 | I[Tonb30BaTECS METOIOIOTMIECCKIMH OCHOBAMH BBICIICH MaTeMaTHKH, (GM3UKH, SKOJIOTHH, HHKEHEPHOI rpaduky,
MH(GOPMATUKHU U TIPOTPAMMHUPOBAHHUS

Baanernb

VYposens | | HaBbIkaMu IpUMeHEHHSI OCHOB BBICIICI MaTeMaTuky, (QU3UKH, SKOJIOTHH, HHXKCHEPHOH rpauku, HHPOPMATUKH U
IPOrpaMMUPOBAHUS

OIIK-1.2: YMeeT pemiaTh CTaHAapTHbIE NMPO¢ecCHOHAIBHBIE 32/1a4H C IPUMEHEHUEM €CTeCTBEHHOHAYYHBIX H
001LIeNHKeHEPHBIX 3HAHUIA, METOI0B MATEeMATHYECKOI0 AHAJIN3Aa U MOIeJIMPOBAHUS

3Harthb

YPOBCHB 1 CTaHI[apTHI)IC HpO(I)CCCI/IOHaJ'IBHLIe 3aaa4dn ¢ IPUMCHCHHUCM €CTCCTBCHHOHAYYHBIX U 06IIIC-I/IH)KCH€pHBIX 3HAHHI

Ymernb

YPOBGHL 1 HpOHCMOHCTpHpOBaHH OCHOBHBIC YMCHU PCIICHUS 3a1a4 C IPUMCHCHUCM €CTCCTBCHHOHAYYHBIX U O6H_Ie-
WHXCHCPHBIX 3H8.HI/II71, MCTOIOB MaTCMaTHUYCCKOI'0 aHaJIn3a

Yposens 2 | [IponeMOHCTPHPOBAHEI BCE OCHOBHBIC YMEHHUS PEIICHUS 3a1a4 ¢ IPUMCHEHHEM €CTECTBEHHOHAYIHBIX U 001I1e-
HMH)KEHEPHBIX 3HaHUI, METOJ0B MaTeMaTHYECKOIO aHAIN3a

YPOBGHL 3 HpO,HCMOHCTpI/IpOBaHBI BCC OCHOBHBIC YMCHUS PCUICHUA 3a/1a4 ¢ IPUMEHCHNEM €CTCCTBCHHOHAYYHbIX U 061].[6—
WHXCHCPHBIX 3HaHHﬁ, METOJ0B MAaTEMaTUYCCKOI'O aHaJIn3a

Baanernb

ypOBCHB 1 Hasrpikamn PeHICHUS CTAaHAAPTHBIX HpO(l)eCCI/IOHaJ'IBHBIX 3aga4 ¢ IPUMCHCHUEM MCTOJ0B MAaTCMAaTHUYCCKOI'O aHaJIn3a U
MOJCINPOBAHUA

OIIK-1.3: UmeeT HABBIKH TEOPETHYECKOI0 U IKCIIEPMMEHTAJIbHOI0 Hcc/1eI0BaHUsI 00beKTOB NPo(eccHoOHATbHO
JeATeILHOCTH

3HaTh

YPOBGHL 1 MeTtonast TEOPETUYCCKOI'0O U SKCIICPUMEHTAJIBHOI'O UCCIICJOBAHUA 00BEKTOB HpO(i)CCCI/IOHaHBHI;‘I JCATCIbHOCTHU




Ymern

Yposens 1 | [IpuMeHATH METOBI TEOPETUUECKOTO U SKCIEPUMEHTAIFHOTO UCCIE0BaHUS 00BEKTOB MPodeccrnoHaNIbHOIT
JIeSITeTbHOCTH
Baagers
Vposens 1 | IMeeTcss MUHMMAaNbHBIA HAOOp HABBIKOB TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIEIOBaHUS 0OBEKTOB
PO eCCHOHATBHON JeSITETbHOCTH
VYposens 2 | [IpogeMoHCTpHpOBaHBI 0a30BbIC HABBIKK TEOPETHUSCKOTO M KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS 00HEKTOB
po¢ecCHOHATBHON JesITeTbHOCTH
VYposens 3 | [IpogeMOHCTpUPOBaHBI HABBIKM TEOPETHUECKOTO U OKCIIEPUMEHTATBHOTO UCCIIEAOBAHHS 00BEKTOB
npodecCHOHAIBHOI IeITeIbHOCTH
4. CTPYKTYPA U COAEP KAHUE JUCLHUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3iesioB H TeM /BU/L Cemectp | YacoB | Komneren- | Jluteparypa m 371. pecypest | IIpakrt
3aHATHSA 3aHATHA/ / Kype 107071 . OAT.
Pazpnean 1. Pazgen 1. DinemeHTHI Teopuu
MHOKECTB

1.1 OCHOBHBIE IOHATHS TEOPUU MHOXKECTB, 2 2 OIIK-1.1 JI1.1JI1.2 J11.3 JI1.4 J11.5

orepanuy HaJ MHOXecTBaMu /JIex/ JI1.6 J11.7 J11.8J12.1 J12.2 J12.3
21 93
1.2 Onepanyu HaJl MHOXKECTBAMHU. 2 2 JI1.1 J11.2 JI1.4 J11.5 JI1.6
Juarpamms! Buera /TIp/ JI1.7J12.1 J12.2 J12.3
21022
1.3 Oyukumu u otrodpakerus /T1p/ 2 2 JIL.1 J11.2 JI1.4 J11.5 JI1.6
JI1.7J12.1 J12.2 J12.3
212233

1.4 OtHomenusi. CBOMCTBA OTHOILIICHUA; 2 2 OIIK-1.2 JI1.1 J11.2 JI1.4 JI1.5 JI1.6
pa3OueHus U OTHOLIEHUE OIIK-1.3 JI1.7J12.1 J12.2 J12.3
3KBUBAJICHTHOCTH, OTHOILLICHUS 21032
nopsiaka /Jlex/

1.5 OtHomenusi. CBOMCTBA OTHOILIICHUIA; 2 2 OIIK-1.3 JIT.1 JI1.2 J11.4 J11.5 J11.6
pa3OueHus U OTHOLIEHUE JI1.7J12.1 J12.2 J12.3
SKBHBAJICHTHOCTH, OTHOIIICHMS 9233
nopsika /Tlp/

1.6 OyHKINN 1 2 3 JI1.1 JI1.2 J11.4 JI1.5 J11.6
otobpaxenus. /Cp/ JI1.7J12.1 J12.2 J12.3

21022

1.7 OTHo1IEHUS; CBOMCTBA 2 3 JIT.1 JI1.2 JI1.4 JI1.5 JI1.6
OTHOIIIEHNUH; pa30NeHNS W OTHOIICHHE JI1.7J12.1 J12.2 J12.3
3KBHBAJICHTHOCTH, OTHOIIICHUE 21922 353
nopsiaka /Cp/

Pazpnen 2. Pazgen 2. OcHoBHbIe
MOHATUSI KOMOMHATOPUKH U ee
KOH(pUrypanuu

2.1 OCHOBHEBIE TTOHATHS 2 2 JI1.1 J11.2 JI1.4 JI1.5 J11.6
KOMOWHATOPUKHU JI1.7J12.1 J12.2 JI2.3
/JTex/ 21322

2.2 OCHOBHBIE TTOHSTHS 2 4 OIIK-1.2 JI1.1 JI1.2 JI1.4 JI1.5 JI1.6
KOMOHMHATOPHKH OIIK-1.3 JI1.7J12.1 J12.2 J12.3
Mp/ 21

2.3 OCHOBHBIC TTOHATHS 2 3 JI1.1 JI1.2 JI1.4 JI1.5 JI1.6
KOMOMHATOPUKH JI1.7J12.1 J12.2 J12.3
/Cp/ 22 33

2.4 Pazmemenust /TIp/ 2 4 JIT.1J11.2 JI1.4 JI11.5 JI1.6

JI1.7J12.1 J12.2 J12.3
91
2.5 Pasmemenus /Cp/ 2 3 JIT.1 J11.2 JI1.4 J11.5 JI1.6
JI1.7J12.1 J12.2 J12.3
2102233
2.6 Coueranus u UxX 2 2 OIIK-1.1 JIT.1J11.2 JI1.4 JI1.5 JI1.6

ocHOBHBIE (hopmynsl. burom HerotoHa
CBOMCTBA €r0 Pa3I0KECHUSA
/JTex/

JI.7J12.1 J12.2 J12.3
CYACK




2.7 CoueraHus U ux JIT.1 J11.2 JI1.4 J11.5 J11.6
ocHoBHbIE (hopMmyibl. bunoMm HeroToHa 1 JI1.7J12.1 J12.2 J12.3
CBOIICTBA €T0 pa3I0KEHHs 22
Mp/

2.8 CoueTaHus U ux OIIK-1.3 JI1.1 J11.2 JI1.4 JI1.5 JI1.6
ocHoBHbIe hopmyinbl. bunom HelotoHa u JI1.7J12.1 J12.2 J12.3
CBOIICTBA €ro pa3IoKEeHHs 2132
/Cp/

Paznen 3. Pa3nen 3. DiieMeHTHI Teopun
rpadoB M cereil

3.1 OCHOBHBIE IOHATHUS TEOPUU JIT.1 JI1.2 JI1.4 J11.5 JI1.6
rpa¢os; JI1.7J12.1 J12.2 J12.3
MapLIPyThl; HUKIbI; CBA3HOCTD. 0193
/Jex/

3.2 OCHOBHBIC TIOHATHUS TEOPUU JIT.1 JI1.2 JI1.4 J11.5 JI1.6
rpa¢os; JI1.7J12.1 J12.2 J12.3
MapIIpyThL; TUKIEI, CBI3HOCTH. /IIp/ 213233

33 Onepanmu Haf JI1.1 JI1.2 J11.4 JI1.5 J11.6
rpadamu. JI1.7J12.1 J12.2 J12.3
Hepesbst. Jlec. DiinepoBsl 1 21
TaMHIIbTOHOBBI
rpadsr; miaHapHsle rpadst /lp/

34 Onepauuu Hafg JI1.1 J11.2 JI1.4 JI1.5 J11.6
rpadamu. JI1.7J12.1 J12.2 J12.3
Hepesbs. Jlec. DiinepoBs! u 23
TaMHUIIBTOHOBBI
rpadsr; wianapasie rpader /Cp/

3.5 Martpuiis rpados /IIp/ JI1.1 J11.2 J11.4 J11.5 J11.6

JI1.7J12.1 J12.2 J12.3
2122
Pasnen 4. Pazaen 4.
IlepexioyaTesbHbIe PYyHKINH

4.1 OCHOBHBIE JIOTHYECKUE OTICPAIIHH. JI1.1 J11.2 J11.4J12.1 J12.2 J12.3
Cnoco0s1 3aganus I1®D; crienpansHbIE 21
pasnoxenus [1D /Jlex/

4.2 OCHOBHBIE JIOTHUECKUE OTIEePALIUH. JIT.1 JI1.2 J11.4J12.1 J12.2 J12.3
Crioco6n1 3amanus [1d; cenuansHbIe 9293
pasnoxenus [1® /TIp/

4.3 HenonuocTsio JIT.1 JI1.2 J11.4J12.1 JI2.2 J12.3
omnpeneneHHble (4actHbie) [1D; 22
muHUMU3anus 1O 1 HenoaHOCTRI0
onpezeneHHbIx [1D
Mp/

4.4 HenomnxaocTteio JIT.1 J11.2 J11.4J12.1 J12.2 J12.3
omnpeneneHHble (4actHbie) [1D; 2132
muHUMu3anus [1® 1 HenoaHoCThIO
onpezeneHHbIx [1D
/Cp/

4.5 Teopema o JI1.1 J11.2 J11.4J12.1 J12.2 J12.3
(YHKIMOHATBHOM ONHOTE; IPUMEPHI 91
(YHKINOHATBHO-TIOIHBIX Oaszucos /TIp/

4.6 Teopema o JI1.1 J11.2 J11.4J12.1 J12.2 J12.3
(YHKIMOHATBPHON HONHOTE; IPUMEPHI 01032
(yHKIIMOHAIEHO-TIOIHBIX 0a3ucoB /Cp/

4.7 Pazpemmmeie u JI1.1 J11.2 J11.4J12.1 JI12.2 J12.3
Hepaspelu 21 93
MbI€ IPOOJIEMBI; CXEMBI AITOPUTMOB;

CX€eMBbI IIOTOKOB JaHHBIX /JIek/

4.8 Pazpemmmeie u OIIK-1.1 JIT.1 JI1.2 JI1.4J12.1 JI12.2 J12.3

HEepa3peIuMble MPOOJIEMBI; CXEMBI OIIK-1.2 213233

AIITOPUTMOB;
CXEeMBbI TOTOKOB naHHbIX /T1p/

Pazpnen 5. I[Ipomesxxyrounasi arrecTanust




5.1 Ox3amen /KAD/ 2 0,3
013233

5.2 Koncynbranus /Konc/ 2 1 OIIK-1.1
OIIK-1.2

5. OHEHOYHBIE MATEPHAJIbI

5.1. KoHTpoJIbHBIE BONIPOCHI H 3a1aHNUS

Bompocs! k sk3ameny no auckperHoit maremaruke Pasnen 1. OCHOBBI TEOPUU MHOXECTB

[NonsTie MHOXXecTBa KOHEuHbIe 1 GECKOHEUHbIE MHOXECTBA, ITyCTOEe MHOXECTBO. [10IMHOXKECTBO, KOJIMYECTBO MOAMHOKECTB
KOHEYHOT'O MHOXECTBa TeopeTHKo-MHOKECTBECHHBIE TrarpaMMbl. Oniepaniiy HaJl MHOXXECTBaMH (00beTHHEHHE, TepecedeHue,
JIOTIOJTHEHNE, TEOPETHKO-MHO)KECTBEHHAS Pa3HOCTh U X CBOMCTBA. DopMyrna KoIUdecTBa HIEMEHTOB B 00bEANHEHUH JBYX.
KOHEYHBIX MHOXECTB; COOTBETCTBYIOIIAst (POpMyJIa JUlsl TPEX MHOXKECTB. JlekapToBO NpOU3BEEHHE MHOKECTB. JlekapToBa CTeleHb
muoxectsa. Pazgen 2. AJITOPUTMUYECKOE INTEPEUNCJIIEHUE (I'EHE-PUPOBAHUE) HEKOTOPBIX BUJIOB
KOMBUHATOPHbBIX OFBEKTOB IlonsiTre anropuTMHYecKoe TiepeunciieHre (TeHepUpOBaHUE) JIIEMEHTOB KOHETHOTO
MHOXKecTBa. [ eHeprupoBaHUe ABOMYHBIX CJIOB 3aJaHHOM JUIMHBI B CTAaHIApTHOM HOpPAJKE Clef0BaHus (MOBTOpeHue) I enepupoBaHue
JBOUYHBIX CIIOB 3aJaHHON 1nuHbI b nopsake cnegoBanus «xoasl I'pes». ['eHepupoBaHue 21eMEHTOB JeKapToBa MPOU3BEICHHS
MHOXecTB. ['eHepHrpoBaHHe IepecTaHOBOK 331aHHOM JHHEL. ['eHepupoBanne K-3JeMEeHTHBIX TOAMHOKECTB JaHHOTO MHO-KECTBA.
T'enepupoBaHue BCceX MOAMHOXKECTB JaHHOTO MHOXecTBa. Pexen 3. DOPMYVYJIbI JIOTUKU

Tems 3.1. OcHOBHBIE ornyeckue onepanuu. @opmyisl Toruku. Tabnuia UCTUHHOCTH. J{U3bIOHKTHBHAS HOpMaibHas (epma
(IH®) In3wronktuBHas HopMmanbHas ¢popma (JIHD). [Torstre BoickasbiBanne. OCHOBHBIC JIOTHIECKUE OTNIEPaAIiH (U3 BIOHKITHS,
Ipon3BeicHNEe (KOHBIOHKINS ), IMIUTHKANNS, SKBUBAICHINS, oTpHIianne). Gopmymsl toruku. Tabnaniia HCTHHHOCTH W METO/INKA €€
nocTpoeHus. ToxaecTBeHHO-HCTHHHBIE (hopMynsl. [ToHsITHE 3neMeHTapHOe TPOU3BEACHHE; IOHATHE AU3BIOHKTUBHAS HOpMAaJIbHAS
dopma (JITHD). Metomuka moctpoeHus Tabauiibl ucTHHHOCTH Aiu JIH® ynpomeHHbIM MeToa0M. Tema 3.2, 3aKOHBI JIOTHKH.
Yuporerue GopMyIT IOTHKA C TOMOIIBI0 PaBHOCHIIBHBIX IIPeoOpa3oBbIBast PaBHOCHITEHEIE (POPMYITBL; CBOCTBA. 3aKOHBI JIOTHKH.
Mertoauka ynpormieHus (hOpMyIT JIOTHKH C TOMOIIBI0 PaBHOCHIBHBIX IIpeoOpa3oBaHuii. Meroauka

2

HPOBEPKH ABYX (pOPMyYIT Ha paBHOCHIBHOCTH € IIOMOIIBIO UX MIpeiBapUTenbHOro ynpomenus. Tema 3.3. IIpoBepka TeopeTuko-
MHO>KECTBEHHBIX COOTHOIIEHHH C MOMOIIBI0 (opMyIt JIOTHKH COOTBETCTBHE MEXKITY TEOPETHKO-MHOKECTBEHHBIX U JIOTHIECKIMHA
omneparusamu. [lepeBo] TeOPeTHKO-MHOXKECTBEHHOTO BEIPAXKEHUSI B COOTBETCT-BYIOIIYIO (hOPMYITy TOTHKU. MeToauKa IpOBepKU
TEOPETHKO-MHO)KECTBEHHBIX COOTHOIICHUH ¢ moMoIbio popmyi goruku. Paznen 4 BYJIEBBI ®YHKIINU - Tema 4.1. ByneBbt
BekTOphL. bynera ¢pynxuns. Cosepmernnas JJH® Ilonstue Oynes BekTop. Cocenane BeKTOPHI. [IpoTHBOIIOTOKHEIE BEKTOPEL.
Enuanansnii N-mepHsrit ky0. [Torstue Oynesa ¢pynxuus. Hocurens Oymnesoit Gpyrkiun. CriocoOs! 3a1aans OyneBoit GpyHKImn
IIpobnema npexacTapieHus OynaeBoit ¢pyrkuuu B Bune Gopmyssl goruku. Cosepuennas JJH® Ipencrasienue OyneBoi pyHKIMH B
Buze coBepieHHoi [IH®. Tema 4.2. [IpencraBnenne OyiaeBoit pyHKIuU B Buae MuHUManbHO# [IH® Xapaktepuctuka JTHD;
nonsitue MuHUMabHast JJTH®. CooTBETCTBIE MEXKIY IPaHIMH eIMHUIHOTO N-MEpPHOTO Ky0a U dIIeMEHTapHBIMU TIPOHU3BEICHUSIMHU.
IIpencraBnenne O6yneBoit pynkuuu (N <= 3) B Buge Munnmaibaoit JTH® rpaduyeckum metogom. Anroputm Ksaitna. (s ciydas
N > 3) Voporuenue Gopmyin goruku a0 munumanbHoi JJH® (¢ yaerom HoBoro Matepuaina). Tema 4.3. TTonHOTa MHOXECTBa
¢ynxnnu. Baxaelimme 3amkHyTHIe Kiacchl. Teopema [Tocta IToHsTHE BEIpaXkeHHe 0HAX OyIeBHIX (QZYHKIMI dyepes apyTue.
IIpobema BO3MOXKHOCTH BBIpaXKCHUS OMHHUX OYIeBBIX (QyHKINHA uepe3 aApyrue. [TomHoTa MHOXECTBA (hYHKIUI 3aMBIKaHHE
MHO)KecTBa pyHkiuid. [TonsTHE 3aMKHYTHIH Ki1ace QyHKImi. Baxueiimue 3aMmkHyThIe Kinacehl: TO (k1ace GyHKIMM, COXPaHMIOMNX
koHcTaHTy 0), T\ (k1acc QyHKIMH, COXpaHAIONIMX KOHCTAHTY 1), S (KJ1acc caMOBOWCTBEHHBIX QyHKIMHN), L (Ki1acc TMHEHHBIX
¢ynxnnit), M (k1acc MoHoTOHHBIX QyHKINH) Teopema Ilocra, [lleddeporckue dpyrkim. Oynxuns [leddepa u pyrxmms [Tupca
Kak mpocTeiimue medQepoBCKre QYHKIUH.
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Paznen 5. ITIPEJJUKATBI. BMHAPHBIE OTHOIIEHUS Tewma 5.1. [Ipenukats! [lorsaTHe npenukar. O6IacTh onpeneneHus n
00J1aCTh HCTUHHOCTH IpefuKkaTa. OObIYHbIE TIOTHUECKHE OTEPAINH HaJl IpeAnKaTaMu. KBaHTOpHbIE ONlepanyil HaJl IPeIUKaTaMH.
INonsTue npeaukarHas ¢popMyna; cBOOOIHBIE U CBsI3aHHBIE ITepeMeHHbIe. [locTpoeHne OTpUIlaHUH K IpeIuKaTaM, COAEPKAIIUM
KBaHTOpHBIE onepanyu. opmanusanus MpeaaoKeHni ¢ TOMOILBIO JTOTUKHU MpearkaToB. Clie10BaHUE OAHOTO NMpeAuKaTa U3
JIPyroro; paBHOCUJIBHOCTb IIpeAuKaToB. Tema 5.2. buHapHbIe OTHOIIECHUS

[onsTHe OMHAPHOE OTHOIICHUE; IPUMEPHI OMHAPHBIX OTHOIIEHUH. J{narpaMmbl OMHApHOTO OTHOIIEHHS. PediiekcuBHbIe OMHAPHBIC
orHomeHuss. CHMMETpHYHbIE OMHAPHBIE OTHOLIEHHs. TpaH3UTHBHBIC OMHAPHBIC OTHOIIECH!. OTHOLICHNS SKBUBAJIICHTHOCTH,
TeopeMa 0 pa3OMeHNH MHOXKECTBA Ha KIACCHl SKBUBAJICHTHOCTH.

Pazmen 6. HEKOTOPBIE DJIEMEHTBI TEOPUI U ITPAKTUKH KOANPOBAHIA

ITonsTre xogupoBanue. 3aauu TEOPUU KOJUPOBAHUS U 001acTH ee mpuMeHeHust. KpaTtkuii ucropuueckuit 0030p pa3BUTHS TEOPUU
Y IPaKTUKH KOAUpoBaHMs. AndasutHoe koauposanue. AnroputMsl ®ano u XaddmeHa onTUMaIbHOTO KOIUPOBAHHUS.
JexonnpoaHue 10 3aganHOMY Koxy. [ToHsaTHe 0 mmdpocucTeMax ¢ «OTKPBITHIM KIF0YOMY, HX BO3MOYKHOCTSX M IIPIITOKECHHUIX
Paznen 7. OCHOBBI TEOPUU I'PADOB 7.1. Ilonstue HeopueHTHpOBaHHEIN Tpad. OCHOBHBIE OnpeneseHus. Teopema 0 cyMme
creneHelt BepinH rpuda [Tonstue HeopueHTupoBaHHbIH rpad. CriocoOsl 3ananus rpada. Marpuna cmexxuoctu. [loarpag.
IMonnsrit rpad. ITyts B rpade. Lukn B rpade. CBA3HEBIN rpad; KOMIIOHEHTH CBI3aHHOCTH rpada. CTereHp BepInHEI Teopema o
CyMMe cTeneMcs BepinH rpaga. @opmyna kommdectBa pedep B HomHOM rpade. 7.2. Anroput™ (ppoHTa BOIHEL. MeTpuueckue
XapakTepucTHkH rpada. [ABynonsHbIe rpadbl
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AnropuTt™ (poHTa BOIHEI B Tpade. MeToauKa BEIIEICHIS KOMIIOHEHT CBI3HOCTH B Tpade. MOCTEI H pa3/eUTeNbHbIC BEPITHHEL.
PaccrosiHEe Mex Iy BepIInHaMU B Tpade, onpeaeraeHne, CBOMCTBA, METOUKA HaXOXKACHHA. DKCIIEHTPUCHTET BepIIUHBIL. Paqiyc u
Jquametp rpada. LleHrpansHble BepumHbl. JIBynonbHble rpadel MeToauka pacno3HaBaHus ABYN0IbHBIX rpados [TomHbit
IBYIONBHBIN Tpad. 7.3. U3oMmopdHbIe rpader OnpeneneHue n30MOpGHOCTH IBYX rpadoB. MeToIuKa pacio3HaBaHUS




u3oMopdHOCcTH (Hen30MopHOCTH} ABYX rpadoB. 7.4. DilnepoBsl 1 FaMUIBLTOHOBHI rpads! Ditnepos rpad. Teopema Ditnepa
(xpurepun sitnepoBocty rpada). AIrOpUTM HaXOXKICHHS 3iIepoBa LIMKIIA B 3isepoBoM rpade. 'amunbroHOB rpad. Hekoropsie
TEOPEMBI O paclio3HABaHUH T'AMIIIBTOHOBOCTH) rpada. 7.5. [lnockue rpader [lonsTre miockuit rpad. ['paHu miockoi ykiiaaku
wrockoro rpaga. Co-oTHOIIEHHS MeXTy KOJIMUYeCTBaMH BEpIIUB, pedep U rpaHeil B IutockoM rpage. Teopema o HeIIoCKux rpadax.
IIpumeps! Hernockux rpados. 7.6. Hukanueckuii panr rpada. Hepesbs. Kox Ipydepa LHuxknudeckuit panr rpada: omnpeneneHue u
BBIYMCIHTENbHAs opmyna. Kputepuii orcyrcTBus nnkinos B rpade. JlepeBbs k Ux cBoiicTBa. JlepeBbst C IPOHYMEPOBaHHBIMU
BepmmHaMu. PopMyia KOIHMYeCTBa IepeBbEB C 3a1aHHBIMI N-BepmrHamMu. Koanposanue nepeBseB ¢ IPOHYMEPOBaHHBIMI
BepiumHaMu (kof [Ipydepa) 7.7 Ilorarue opueHTHpOBaHHBIH rpad (oprpad). OcHoBHEIE onpeneneHus [ToHaTHEe OpUEHTUPOBAHHBIH
rpad {oprpad) CrocoOsl 3ananus oprpada. Marpuna cMexHocTH 1ist oprpada. CTeneHns BXxoJa U CTEHEHb BbIX0/Ia BEPLIMHBIL.
Hcrounnk. Ctok. Teopema o cyMMe CTETIeHHEH BXoza (BBIX0/1a) Bep-1HH oprpada. OpreHTHpoBaHHEIH MyTh. OpHEHTHPOBAHHBIH
K (KOHTYp). OHOCTOpOHHE-TIONHBI oprpad. 7.8. JlocTimkuMocTs BepunH B oprpade. uarpamma I'epua [Tonstue
JIOCTH)KUMOCTB OZHOM BEPIIMHBI U3 JPYroi BepIIuHbI B oprpade. MHOXeCTBO JOCTIKUMOCTH BEpIIMHbBL. Matpuia
JOCTHKMMOCTH. DKBH-BaJIEHTHOCTD (B3aMMOAOCTIXKUMOCTH) BEPLINH B oprpade; cBoicTBa. Kitacchl 5KBHBaICHTHOCTH BEPILIHH.
Juarpamma ['epra. CHITEHOCBSI3HBIH oprpad.
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7.9. BeckoHTypHBI# oprpad. YpoBHEBOE NMpeacTaBicHre OeCKOHTYpHOro oprpada. [Tonsrue 6eckoHTypHBIH oprpad. Teopema o
CYIIECTBOBAaHHUHY MCTOYHUKA U CTOKA B OECKOHTYpHOM oprpade. YpoBHEBOE IpecTaBIeHHe OECKOHTYpHOTO oprpada. Meroanka
peIIeHNs 33191 O TIOCIIeJOBATEIBHOCTH C 3aJaHHON CHCTEMOH YCIIOBHIA (0 BO3MOXKHOCTH 3aITHCEH 3IIEMEHTOB 3alaHHOTO
MHOXECTBa B BHJIE TTOCIIEI0BATEIBLHOCTH C YUYETOM 3aIlaHHOM cucTeMbl yciaoBuil Tuna «dnemenT a JJIOJDKEH naxogutecs B
MOCJIEIOBATEIEHOCTH paHbIlle 3JeMeHTa By»). 7.10. DHnepoBbl U raMHIILTOHOBBI oprpadsl Diinepos oprpad. Kpurepuit
sitnepoBocTH oprpada. MeToarka HaxOXIESHHSI diiepoBa IUKJIA B ditiiepoBoM oprpade. ['ammisToHOB oprpad. Teopema o
CYIIECTBOBaHHY TaMUJIBTOHOBA ITyTH B OJHOCTOPOHHE-NIOTHOM oprpade. 7.11. OpueHTupoBaHHbIe epeBbs. BuHapHbIE nepeBbs U
UX HCIIOJIb30BaHKE JUIsl OPraHU3aI[M1 XPaHeHUs U norcka nHdopmaunu [ToHATHE OpHEHTHPOBAHHOE AEPEBO. Y CIIOBHOE
Ipe/ICTaBIICHHE OPHEHTHPOBAHHOTO JIEPEBa, BEICOTAa OPUEHTHPOBAHHOTO AepeBa VICIonp30BaHIe OPHESHTHPOBAHHBIX JIEPEBHEB IS
MPEe/ICTaBIICHHUS CHCTEMbI BapHaHTOB (JIepeBO BapuaHTOB). [loHATHE OMHApHOE AepeBo. [licOanaHc BepIIMHB B OMHApHOM JepeBe.
Konuposanue 6unapHbIX nepeBbeB. [IoHsTHE OMHApHOE IEPEeBO COPTUPOBKU. METOIUKA €r0 MPEeACTABICHUS IS 3aJaHHOI
HOCIIEZIOBATEIBHOCTH MTOCTYAIOMINX 3JIEMEHTOB, UCIIOIb30BaHKUE €r0 I OPraHU3aluK XPaHEHHS U IIOMCKa HH(POPMALIH.

5.2. TeMbl NUCbMEHHBIX PadoT

KypcoBas pabora He peaycMOTpeHa yaeOHBIM TUTaHOM.

5.3. ®oHa OLIEHOYHBIX CPEICTB

OLeHOYHBIE CPEeCTBA [UIS IPOBEICHUS IPOMEXKYTOUHOH M TEKYIIeH aTTecTaluy 00yJalomuxcs IPUIAraloTcst K pabouei
nporpammMe. OTIIEHOYHBIE B METOIMYECKHE MaTePHaNbl XpaHATCA Ha Kadeape, o0ecrednBalomieil mpenogaBaHue TaHHON
JUCIUIIIMHBL (MOIYIS), a TAKXKE PAa3MEIICHBI B 3JIEKTPOHHAS 00pa30BaTEIbHON Cpejie aKaJieMHU B COCTaBE COOTBETCTBYIOIIETO
kypca URL: eios.imsit.ru.

5.4. IlepeyeHb BH/10B OLICHOYHBIX CPEICTB

3amanus co cBoO0HO KOHCTpynpyeMsM oTBeToM (CKO) mpennonaraer cocTaBlieHHE pa3BEPHYTOTO OTBETA HA TEOPETHIECKHUIT
BOIpOC. 3a1aHue ¢ BBIOOPOM ofHOTo BapuaHTta oTBeTa (OB, B 3a1aHNN JaHHOTO THIIA IPEIIaraeTcss HECKOIBKO BapHAHTOB OTBETA,
Cpeau KOTOPBIX OAUH BepHBIH. 3anaHus co cBo00aHO KoHCTpyHpyeMbiM oTBeToM (CKO) mpeanonaraer coctaBlieHHE pa3BepHYTOrO
OTBETA, BKJIIOYAIOLIET0 MOJIHOE PeIICHHE 3aJa4H C TTOSCHEHHUAMH.

6. YHAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO JIS)

6.1. Pexomenyemasi iurepatypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue W3narenscTBO, rof
JI1.1 | Cenpix N.1O., JuckpeTHas MaTeMaTuka: Y4yeOHOe TocoOue Mocksa: KnoPyc, 2021, URL:
I'pebenmukos 1O.b. https://www.book.ru/book/938234
JI1.2 | Tuxonos C.B. JluckpeTHas MaTeMaTHKa JUTst On3Hec- Mocksa: Pycaiinc, 2021, URL:
uH(opMaTuKOB: YueGHOe mocobre https://www.book.ru/book/938267
JI1.3 | Xonaxos B.E., JuckpeTHas MmaTeMaTuka: Y4yeOHOe TocoOue Mocksa: OO0 "Hay4HO-U31aTeNbCKUI LEHTP
Coxomnosa H.A. HUH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=359559
JI1.4 | BoponeHnko A.A., JuckperHas MmaTeMaTuka. 3anauu u ynpaxsaenuss | Mocksa: OOO "HayuHo-u3gaTenbcKuid IEHTp
®enoposa B. C. C pemeHusAMH: Y4eOHO-MeTOJuIecKast NH®PA-M", 2020, URL:
JuTepaTypa http://znanium.com/catalog/document?
1d=363075
JI1.5 [I'yceBa A.U., Kupee |duckpernas maTtemaTuka. COOpHUK 3a1au: Mocksa: OOO "KVYPC", 2021, URL:
B.C. VYdebHoe mocodue http://znanium.com/catalog/document?
1d=364300
JI1.6 |T'yceBa A.W., KupeeB | /luckpeTHas MareMaTHka: Y4eOHHK Mocksa: OO0 "KYPC", 2022, URL:
B.C. http://znanium.com/catalog/document?
1d=379469




ABTOPBI, COCTaBUTETH

3arnaBue

WznaTennscTBO, Tof

JI1.7 |Mouceenkosa T.B. JuckperHas MaTeMaTHKa B IpuMepax u 3anadax: | Kpacnospck: Cubupckuil henepanbHblif
YuebHoe nmocobue yauepcuret, 2018, URL:
http://znanium.com/catalog/document?
1d=380216
JI1.8 | Anekcees B. b. JluckperHas MaTeMaTHKa: Y4eOHUK Mocksa: OOO "Hay4HO-U31aTEeIBCKHI LIEHTP
NH®PA-M", 2022, URL:
http://znanium.com/catalog/document?
1d=386831
6.1.2. Jlono/iHUTE/ILHAS JINTEPATYpa
ABTOpBL, COCTABUTENH 3arnaBue W3narenscTBo, rof
JI2.1 | Camponos U.B., CrienuanpHble I1aBbl MaTeMaTuKU. JluckpeTHas Boporex: ®I'BOY BIIO BIJITY um. I'.®.
3roxuH IT.H. MaTeMaTuka: YuebHoe mocodue Mopo3osa, 2014, URL:
http://znanium.com/catalog/document?
1d=14996
JI2.2 | Penpkun H. I1. JluckpeTHas MaTeMaTHKa: Y YeOHUK Mocksa: Uznarenbckas ¢pupma "duzuko-
MareMaTH4ecKas
nuteparypa" (PU3MATIJIMT), 2009, URL:
http://znanium.com/catalog/document?
1d=215972
JI12.3 | Kopuaruna E.B., JuckpeTHas MaTeMaTuka: Y4eOHOe Tocobue Boponex: ®enepanbHoe kKa3eHHOE
Kysbmenko P.B. 00pa3oBaTeNbHOE YUPEKAECHUE BBICIIETO
npodeccHoHAIEHOT0 00pa3oBaHHs
«Boponexckuit uacrutyr ®CHH Poccuny,
2019, URL:
http://znanium.com/catalog/document?
1d=357043
6.2. DiIeKTPOHHBIE yueOHbIe U3JaHHA U 3JIeKTPOHHbIe 00pa3oBaTe/IbHbIE Pecypehl
91 1. UnaTepHeT yHuBepcureT nHGopMannoHHEIX TexHororuit MHTYUT [OnexTporHsIii pecypc]. — Pesxxum mocryma:
2. EcTecTBeHHO-HAy4HBII 00pa30BaTeIbHBIN OpTaN [DIEKTPOHHEIH pecype]. — Pexxum nocryma:
3. denepanbHblil HEHTP HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB [DNEKTPOHHBIN pecypc]. — Pexxum noctyna: . -
Pexxum moctyna: https://www.intuit.ru/studies/courses http://www.en.edu.ru/ http://fcior.edu.ru/
92 | EauHOE OKHO JOoCTyIa K 00pa3oBaTebHBIM pecypcaM [ DIeKTpOHHBIH pecypc]. — Pexxum mocryna:
5. DnexTpoHHas OMbIMOTEdHast CHcTeMa Znanium [D1eKTpoHHEIH pecype] — Pexxum moctyma:
6. DnextponHas 6ubanoTeyHas cucrema Ibooks [DnexTpoHHsbIi pecype] — Pexxum goctyna: . - Pexxum nocryna:
http://window.edu.ru http://new.znanium.com/ http://www.ibooks.ru
23 | 7. DnexTponHas oubmuorednas cuctema BOOK.ru [DnekTpoHHbIi pecypc] — Pexxum noctyna:
8. Dnexrponnsle pecypesl Akanemun UMCHUT [DnextponHslil pecypc] — Pexxum noctyna:
9. Web-pecypc «Odununanbusiii cait Axagemunn UMCHT [OnektponHslit pecypc] — Pexxum noctyna:. - Pesxum noctyna:
http://www.book.ru http://eios.imsit.ru/ http://imsit.ru
6.3.1. JInneH3noOHHOE ¥ CBOOOHO PACIPOCTPAHsIEMOe MPOrPaMMHOe ofecneueHne, B TOM YHCJIe 0Te4eCTBEHHOT0
MPOU3BOJICTBA
6.3.1.1 | Windows 10 Pro RUS Onepanunnas cuctema — Windows 10 Pro RUS TTomnucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bbpayzep Google Chrome IIporpammuoe obecriedenue mo munen3nn GNU GPL
6.3.1.3 | Mozilla Firefox Bpayzep Mozilla Firefox ITporpammuoe obecnieuenue mo juneHsuun GNU GPL
6.3.1.4 | LibreOffice Oducusrii naker LibreOffice IIporpammuoe obecneuenue no suuensun GNU GPL
6.3.1.5 | MS Access 2016 CYBJ/I Microsoft Access 2016 TToamucka Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.2. Tlepeuens npodeccHOHAIBHBIX 023 TAHHBIX U HH()POPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoncynbranT [Tnroc http://www.consultant.ru
6.3.2.2 | Global CIO Odwurmanshbiii moptan UT-aupektopos http://www.globalcio.ru
6.3.2.3 | ARIS BPM Community https://www.ariscommunity.com
6.3.2.4 | ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION https://www.omg.org/spec/UML
6.3.2.5 | UCO MexnyHapoaHas opraHuzanus o ctangaprusanuu  https://www.iso.org/ru/home.html
6.3.2.6 | POCCTAHJAPT denepanbHoe areHTCTBO MO TEXHUYIECKOMY PETYIHPOBAHUIO H METPOJIOTHU
https://www.gost.ru/portal/gost/
6.3.2.7 | Konekc — Ipodeccuonansuble cipaBodnbie cucteMbl  https://kodeks.ru
7. MTO (o6opynoBaHue U TeXHMYECKHE CPeICTBA 00y4eHus1)
Ayn HaumenoBanue I10 OcHartexnue
208 ITomerenue g MS Office Standart 2007 19 nocanouHbIX MecT, pabodee MeCcTO MpernoaaBaTels,




MIPOBEACHUS
3aHATUN
JICKITHOHHOTO
THIIA,
CEMHHAPCKOT0
THIIA, KYPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
IPYNIOBBIX U
WH/IBUYaTbHBIX
KOHCYJIbTAIUH,
TEKYILETo
KOHTPOJIS U
IIPOMEKYTOIHOM
aTTecTaluH.

NI LabVIEW Full

Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack
LibreOffice

LibreCAD

Inkscape

Notepad++.

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox
1C:Ipenmnpusitue 8. Komrekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Diptrace

Autodesk EAGLE
Embarcadero RAD Studio XE8
Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

10 xomnsrorepoB H97-PLU/INTEL 15-4460/DDR3-1333-
16I'6/SD7SB6S-128G+ST500DMO002/Radeon R7 200/Realtek
PCle GBE

1 xommerotrep P5SP41T-LE/INTEL Core2Duo E-6700/DDR2-
667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE

10 monutopos Philips 274E5QSB 27~

1 monuTop Samsung SyncMaster E1720

11 KOMILIEKTOB KJIaBUATypa+MbllIb

1 npunTep HP LaserJet 1018

1 xommyTtarop Heynpasisiemblit DES-1016D

1 becripoBomHast Touka noctyna Apple Air Base Station
MexaucuunnuHapHas gadoparopnas cranius NI ELVIS 1T u
I1O Circuit Design Suit JTabopaTopust CXeMOTEXHHUKH
(meobxoaumo Hammuwe mab. cranmm ELVIS) IIpaktukym mo
IU(POBBIM TEMEHTaM BBIYUCIUTEIBHON 1 HH()OPMAIMOHHO-
N3MEPUTENBEHOH TEXHUKH (HEOOXOANMO HaIn4ue
nabopatoproii crannuu ELVIS) Jlabopatopus
MIPOEKTUPOBAHNE IIU(DPOBBIX YCTPOICTB M IPOrPAMMHUPOBAHHS
IUINC (Heobxoaumo Hanuuue gadopartopHoii cranuun ELVIS)
Kommiekt akceccyapoB NI myRIO Starter Accessory Kit
(ormmonansHO) Kommiiekt akceccyapoB NI myRIO
Mechatronics Accessory Kit Kommiexr akceccyapos NI
myRIO Embedded Systems Accessory Kit JlabopaTopus
MIPOTPaMMHPOBAHUS BCTPANBaEMBIX cHCTeM JIoKabHEIe
BBIUUCIIUTENBHBIE CeTH (HE00X0IMMO HalTuue 1abopaTopHO
cranuuu ELVIS) [Tpombliienssie uHTEp(ENHCH 1 MPOTOKOIIbI
(mporpaMmHast Bepcusi) Akagemuueckas aunensus NI
LabVIEW. Arduino Robot.

IntelliJ IDEA
JetBrains PhpStorm

232 ITomemenwne mis LibreOffice 32 moca0uHBIX MECTa, PETo1aBaTeIbCKOe MECTO, 10CKa,
IIPOBEICHUS 7-Zip MYJIBTHMEANHHBINA TPOeKTOp (epson eb-w7), sxpaH,
3aHATUI Google Chrome MIEPEHOCHON HOYTOYK
JICKIIMOHHOTO THIIA

308 [Tomemenue mist LibreOffice 60 mocaJOYHBIX MECT, MPETOAaBaTEeIbCKOE MECTO, 10CKa,
IIPOBEICHUS 7-Zip MYJIBTHMEANIHBINA IPOEKTOP (IIEPEHOCHOMN), IEPEHOCHOIT
3aHATUI Google Chrome HOYTOYK
JICKIIMOHHOTO THIIA

303 [Tomemenue mist LibreOffice 79 mocaIOUHBIX MECT, MPETOAaBaTEeIbCKOE MECTO, JI0CKa,
IIPOBE/ICHUS 7-Zip MYJIBTHMEANHHEINA TPOeKTOp (epson eb-w7), sxpaH,
3aHATUI Google Chrome MIEPEHOCHON HOYTOYK
JICKIIMOHHOTO
THIIA,

CEeMHUHAPCKOTO
THUIIA, KYPCOBBIX
padoT (KypcoBBIX
MIPOEKTOB),
TPYIIOBBIX U
WHIVBHIYaJIbHBIX
KOHCYJIbTAIIHH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTECTAIIH.

208 INomemenue s MS Office Standart 2007 19 mocamouHbIX MecT, pabodee MeCTO IperojaBaTens,
MPOBEICHUS NI LabVIEW Full 10 xomnerorepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHI Arduino Software (IDE) 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JIEKITMOHHOTO NetBeans IDE PCle GBE
THIIA, ZEAL 1 kommeiotep PSP41T-LE/INTEL Core2Duo E-6700/DDR2-




CEeMUHAPCKOTO
THUIA, KYpPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
TPYMIOBBIX U
UHUBHUIYalbHBIX
KOHCYJIbTAIIHNH,
TEKYILETO
KOHTPOJIIS U
IIPOMEKYTOIHOM
aTTECTAIUH.

Klite Mega Codec Pack
LibreOffice

LibreCAD

Inkscape

Notepad++.

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Pro 2019
Blender

Gimp

Windows 10 Pro RUS

7-Zip

Google Chrome

Mozilla Firefox
1C:Ipennpusitue 8. Komriekr
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Diptrace

Autodesk EAGLE
Embarcadero RAD Studio XE8
Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

667-2I'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE

10 monutopos Philips 274E5QSB 27~

1 monurop Samsung SyncMaster E1720

11 KOMIUIEKTOB KJIaBUATypa-+MblIIlb

1 mpunrtep HP LaserJet 1018

1 xommyTtarop Heymnpasisiemblii DES-1016D

1 BecipoBoHas To4ka moctyna Apple Air Base Station
MexnucnumnnuHapHas naboparopHas cranmus NI ELVIS Il u
T10O Circuit Design Suit JTabopaTopust CXeMOTEXHHUKH
(reobxoaumo Hammuwe nmad. cranmm ELVIS) IIpaktukym mo
U(POBEIM TEMEHTaM BEIYUCIUTEIBHON B HH()OPMAIIMOHHO-
HM3MEPUTENBHOM TEXHUKHU (HEOOXOIUMO HaJTMuue
naboparoproii ctanuuu ELVIS) Jlaboparopus
MIPOEKTHPOBAHNE IH(POBBIX YCTPOUCTB U IIPOTPAMMHPOBAHAS
ITJINC (reobxoxumo Hanuuue 1abopaTopHoit crannun ELVIS)
Kommekt akceccyapoB NI myRIO Starter Accessory Kit
(ormmonansHO) Kommiekt akceccyapoB NI myRIO
Mechatronics Accessory Kit Kommiexr akceccyapos NI
myRIO Embedded Systems Accessory Kit JlabopaTopus
MIPOrpaMMHUPOBAHUS BCTPAHBaEMBIX cucTeM JIoKabHbIe
BBIUHCIIUTENLHBIE CeTH (HE00X0IMMO HalTnuue 1abopaToOpHOMA
craniuu ELVIS) [IpombinuieHHbIe HHTEP(ENHCH U TPOTOKOIIBI
(nporpammHas Bepcusi) Axkagemuueckas jauneH3ust NI
LabVIEW. Arduino Robot.

IntelliJ IDEA
JetBrains PhpStorm

232 ITomemenwne miis LibreOffice 32 nmocaJ0OuHBIX MECTa, PETo/1aBaTeIbCKOe MECTO, I0CKa,
IIPOBE/ICHUS 7-Zip MYJIBTHMEANHHBINA TPoeKTOp (epson eb-w7), skpaH,
3aHATUI Google Chrome MIEPEHOCHON HOYTOYK
JICKIMOHHOTO THIIA

308 ITomemenune nis LibreOffice 60 ocaIOUHBIX MECT, MIPETIOAaBaTEIbCKOE MECTO, 10CKA,
MIPOBEICHUS 7-Zip MYJIBTUMEIUHHBIN MPOEKTOp (MEPEHOCHOM), IEPEHOCHOH
3aHATHI Google Chrome HOYTOYK
JICKIIMOHHOTO THIIA

303 ITomerenue s LibreOffice 79 mocaiouHBIX MECT, MPETOAaBaTEIbCKOE MECTO, JI0CKA,
IIPOBEICHUS 7-Zip MYIBTHMEANHHBINA TPoeKTOp (epson eb-w7), sxpaH,
3aHATUN Google Chrome TIEPEHOCHON HOYTOYK
JICKIIMOHHOTO
THIIA,

CEMHHAPCKOTO
THUIA, KYPCOBBIX
paboT (KypcoBbIX
MIPOEKTOB),
TPYIIIOBBIX U
WHIVBHYaJTbHBIX
KOHCYJIbTAIIHH,
TEKYIIETO
KOHTPOJIS U
MPOMEKYTOUHON
aTTeCTalUH.

128 ITomemenne ns LibreOffice 30 mocaJ0YHBIX MECT, MIPETOAaBaTeIbCKOE MECTO, 10CKa,
MIPOBEACHUS 7-Zip MYJIbTUMEAURHBIN POEKTOpP (MEPEHOCHOM), MEPEHOCHON
3aHATHI Google Chrome HOYTOYK
JIEKITMOHHOTO THITA

206 ITomenienue mist LibreOffice 60 mocamoYHBIX MECT, TIPETNOaBaTENbCKOE MECTO, TOCKa,
IIPOBEICHUS 7-Zip MYJIBTHMEAUIHBIN IPOEKTOP (IEPEHOCHON), IEPEeHOCHOIT
3aHATHA Google Chrome HOYTOYK
JICKITHOHHOTO

THIIA,




CEeMUHAPCKOTO
THUIA, KYpPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
TPYMIOBBIX U
UHUBHUIYalbHBIX
KOHCYJIbTAIIHNH,
TEKYILETO
KOHTPOJIIS U
IIPOMEKYTOIHOM
aTTECTAIUH.

8. METOUMYECKHE YKA3AHMUA /U1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIS)

B cootBerctBum ¢ TpedoBannsvu @I'OC BO no HanpaBieHNIO TOJTOTOBKH PeaIN3alys KOMIIETEHTHOCTHOTO IT0IX01a
IpeaycMaTpUBaeT UCIIOIb30BaHUE B YIEOHOM MPOLIECCEe AKTUBHBIX U MHTEPAKTUBHBIX (pOpM MpoBeaeHUs 3aHATHIA (pa3oop
KOHKDPETHBIX 3a/]a4, IPOBEACHHE OJIMI-0IIPOCOB, NCCIIEI0BATENBCKHE PAOOTHI) B COUETAaHNH C BHEAYJUTOPHOM paboTOH € LEeJIbIO
(hopMHpPOBaHUS U Pa3BUTHS MTPO(PECCHOHANBHBIX HABBIKOB 00yJaIOIIHXCSL.

JlexumoHHbIe 3aHATHS qononHsroTes 113 u pasnmuunsivMu popmamu CPC ¢ yueGHOIT 1 HayuHOI nuTepaTypoii B mporecce Takoit
pabOTHI CTYAEHTHI MPUOOPETAIOT HABBIKU «TITyOOKOTO UYTEHUS» - aHAIN3a U MHTEPIPETAIMU TEKCTOB 110 METOI0JIOTUU U METOAUKE
JICITUTTIAHEL.

Y4eOHBII MaTepHal 0 JUCIUIIIHHE « BRICOKOIIPOU3BOMUTEIBHEIC BEIYUCIUTENIBHBIE CHCTEMBD». Pa3IeeH Ha JIOTHISCKH
3aBepllIeHHbIE YacTu (MOAYIN), OCHIE U3ydeH s, KOTOPBIX NpeaycMaTpuBaeTcs aTTecTalus B (hopMe MUCbMEHHBIX TECTOB,
KOHTPOJIBHBIX paboT.

PaGoTs! orieHMBatOTCs B 0amiax, CyMMa KOTOPBIX JaeT PeHTHHT KaXIoro o0ydaronierocs. B Gammax orieHHBarOTCS HE TOIBKO
3HAHUS U HABBIKH O0YJAOMIUXCS, HO M X TBOPYECKUE BO3MOXKHOCTU: AKTUBHOCTb, HEOPAHHAPHOCTH PEIICHUI ITOCTaBICHHBIX
nipoGusieM. Kax b1t Moy yd4eOHOM TUCIUIUIMHBI BKJIFOYAET 00s3aTeIbHbIe BUIBI paboT — sekuuu, 113, paznuynsie Buasl CPC
(BBITIOJTHEHUE TOMAITHUX 3aJaHAH IO PEIICHHIO 3a/1a4, TOJrOTOBKA K JICKIHSAM W IPAKTHICCKUM 3aHIATHIM).

®dopma TeKymero KOHTPOJIS 3HaHUI — paboTa CTyJeHTa Ha IPAaKTHYECKOM 3aHATHH, orpoc. PopMa MpOMeKyTOIHBIX aTTeCTAIlHH —
KOHTpOJIbHAs paboTa B ayAUTOpUH, JoMalHssl pabota. toroas opma KOHTpPOJIS 3HAHUN TI0 MOAYJSIM — KOHTpPOJIbHAas paboTa ¢
3aJja4yaMu 110 MaTepuary MOJyIs.

MeTtoandeckue yKa3aHusI IO BHIMIOJIHEHUIO BCEX BUIOB YUeOHOU paboThl pa3MENIeHbI B JJIEKTPOHHON 00pa3oBaTebHOM cpesie
aKaJleMHH.

Meroauueckue ykazaHHs 1 MaTepUasl 110 BUAaM y4eOHbIX 3aHATHH 10 JUCHUILUINHE:

Bup yaeOHbIX 3aHATHIM, padoT - OpraHu3amyst AeSTeIHOCTH 00yJaronierocs

Jlexmust - Hammcanne xoHCHEKTa JEKIUH: KPaTKO, CXEMAaTHIHO, MOCIIEAOBATEIFHO (PUKCHPOBATH OCHOBHBIE
TIOJIO’KEHUS, BBIBOJIBI, (DOPMYIUPOBKHU, 0O0OIIEHNSI, OTMEYATh BaXKHbIE MBICIIH, BBIICIATH KIIOUEBbIE CIIOBA, TEPMUHBL. [IpoBepka
TE€PMHHOB, TIOHATHUII C TOMOLIBIO SHIUKIIONEINH, CIIOBApEil, CITPaBOYHUKOB C BHINMUCHIBAHUEM TOJNKOBAHUH B TeTpaab. O603HAYUTH
BOIIPOCHI, TEPMUHEI, MaTepHall, KOTOPHIH BBI3BIBACT TPYIHOCTH, ITOIBITATECS HAMTH OTBET B PEKOMEH/IyeMOH JInTepaType, eciiu
CaMOCTOATENIFHO HE yAaéTcs pa3o0paThes B MaTepHane, HeoOXoauMo chopMyIHpoBaTh BOIPOC U 331aTh MIPEMNOAAaBATEIO Ha
KOHCYNIbTALlUM, HA MPAKTUYECKOM 3aHATHU.

IMpakTHyeckne 3aHATHSA - KoHcniektupoBaHme HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIHH, ITOJrOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP PEKOMEHIYEMOH JTUTEpaTypHl, paboTa ¢ TEKCTOM. BBINIOTHEHNE TPaKTHYECKHX 33134 B
WHCTPYMEHTANBHBIX cpelaxX. BrimomHeHne npoekToB. Pemenne pacuéTHO-rpaguyeckux 3alaHuii, pelieHue 3a1a4 10 alropuTMy U
Ap.

CamocrosrTensHas pabora - 3HAKOMCTBO C OCHOBHOH M JONOJHHUTEIBHON JUTEpaTypoil, BKIIOYAs CIIpaBOYHbIC M3/IaHNA,
3apyOexHbIe HICTOYHUKH, KOHCIIEKT OCHOBHBIX MOJI0XKEHUH, TEPMHUHOB, CBEACHHUH, TPEOYIOIINXCS JUIS 3aIIOMUHAHUS U SIBIISFOLTUXCS
OCHOBOIIOJIATalOMIUMHU B 3T0H Teme. CocTaBleHUE aHHOTAIMH K IPOUYUTAHHBIM JIUTEPATyPHBIM UCTOYHUKAM H JP.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

CamocTosTenbHas paboTa CTy[J€HTOB B XOZI€ CEMECTpa SIBIISIETCS] BaXKHON COCTABHOM 4acThl0 yueOHOro mpolecca 1 Heo0Xxoauma
JUISL 3aKpeTICHNs M YIITyOJICHUsI 3HAHHUH, OJTydeHHBIX B TIEPUOJ CECCUH Ha JICKIUSIX, IIPAKTHYECKIX U HHTEPAKTUBHBIX 3aHATHAX, a
TaKXkKe U HHAWBUIYAIEHOTO N3ydeHHs TUCIUILTHHEL «IIpoekTupoBaHie HHOPMAIIMOHHBIX CHCTEM» B COOTBETCTBHH C
MIPOrpaMMOil U pEKOMEHI0BaHHOM JIUTEPaTYpOil.

CamocrosiTensHas paboTa BEIITONHAETCS B BU/IC OATOTOBKH JIOMAIIHETO 3aIaHHs I COOOIICHHS 110 OTACIBHBIM BOIIPOCaM,
HalMCaHHUE U 3alllUTa Hay4HO-UCCIIEI0BATEIbCKOIO IPOEKTA.

KonTposs kauecTBa BEIOTHEHHS CAMOCTOATEIBHON (JJOMAITHE!) paOOTHI MOXKET OCYIIECTBIIATHCSA C IOMOIIBIO YCTHOTO OIIpoca Ha
JEKIUSAX UM IPaKTUYECKUX 3aHATHUSIX, 00CYXKICHUS MOJTOTOBICHHBIX IPOEKTOB, IPOBEACHHS TECTUPOBAHUSI.

YcrHbIe GOPMBI KOHTPOJIISI HOMOTYT OLIGHUTH BIIA/ICHUE CTYACHTAMU XaHPaMH Hay4HOI pedd (IUCKyCCHsl, IUCIYT, COOOIIEHHE,
JIOKJIAJ] U JIp.), B KOTOPBIX PacKphIBACTCS YMEHHUE CTYJCHTOB IepeaaTh Hy)KHYI0 HH(POPMALIIO, TPAMOTHO HCIOIb30BATh SI3BIKOBEIC
CpPE/CTBa, a TAK)KEe OPATOPCKHE MPHEMBI I KOHTAKTa C ayIUTOPUEH.

ITucsMeHHbIe PaOOTHI MO3BOJIAIOT OLICHUTD BIIaJCHHE HCTOYHUKAMH, HAYIHBIM CTHIIEM H3JI0KEHHS, IJIsI KOTOPOTO XapaKTEePHBI:
JIOTHYHOCTH, TOYHOCTH TEPMHHOJIOTHH, 0000IIIEHHOCT W OTBICYEHHOCTH, HACHIIIICHHOCTH (haKTHIeCKOl HHpOpMarnei.

DOopMBI B METOBI CAMOCTOSITENBEHON PadOTHI 10 JUCIUILINHE !

Kypcooii mpoexT (KIT)

CaMOCTOsTENbHOE U3Y4EHUE PA3ENIOB

KontponsHas pabdora (KP)




Camonoaroroska (IpopaboTka U IOBTOPEHKE JIEKIIMOHHOTO MaTepralia i MaTepraia yueOHIKOB U yueOHBIX IT0COOuUil, HOATOTOBKA
K JJaOOPaTOPHBIM M NPAKTHYECKUM 3aHITHUSIM, KOJUIOKBHYMaM, pyOeKHOMY KOHTPOJIIO H T.J1.).




