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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBanue ¢GyHIAMEHTAIbHBIX 3HAaHUW B 00JAaCTH JUCKPETHON MaTeMaTHKH,
HEOOXONMMBIX IS pelIeHUs Pa3IUuHBIX 3a7ay, BO3HHUKAIOIMX MPHU H3YYEHUU MOCIEAYIOUIUX
aucuunianH. OBlIailecHue COBPEMEHHBIM allapartoM M METOJaMM JUCKPETHON MAaTEeMaTHUKM i
JAJIbHEHIIET0 MCIOJIb30BaHUA IIPU PELICHUU TEOPETUYECKUX M NPUKIAIHBIX 3a1ad.

1.2. 3agauy AUCHUILIUHBI

1. V3y4eHne OCHOB TUCKPETHOW MaTEeMaTUKH M OCBOCHUE MPUEMOB PEIICHHS MTPAKTHYECKUX 33124
M0 TEMaM JUCIUTUIAHBL.

2. Pa3BuTHE yMEHHs ONEPHUPOBATH MOHATHAMHU U METOJAaMHU JUCHUILINHBI, HCTIOJIb3yEeMBbIMH B
JTanbHENIIeH yueOHOM U PO eCCHOHAIBHON NeATEILHOCTH.

3. IlpuoOpeTeHne HaBLIKOB CAMOCTOSITEIIBHONU PaOOTHI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Nunexc qucuumiugsl: 51.0.26.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHHS, METOIbI
MaTeMaTu4ecKOro
aHaJM3a u
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHHS B
pohecCHOHATLHOM
JeSTEIbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
JIOTUKH, MATEMATHUKH,
(U3HKY, BEIYUCITUTEILHOM
TEXHUKHU U
IPOrPaMMHUPOBAHHS

3HaeT OCHOBHBIC OHATHUS U TPUEMBI
JTVICKPETHON MaTeMaTHKH; JIOTHIECKUE
orepanuu, GOpMyIIbl JOTHKH, 3aKOHBI
anreOpbl JIOTUKU; OCHOBHBIC TTOHATHUS TEOPUU
MHOYECTB, TEOPETUKO-MHOKECTBEHHBIC
OTIepalvy M UX CBA3b C JIOTHYECKUMU
OTlepanusMu; OCHOBHBIE TTOHATHUS TEOPUHU
rpadoB, XapaKTEPUCTUKH U BUIBI TPagOB.

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopMyIupoBaTh 3a1aUN
UCCIIEIOBaHMS, PeliaTh
CTaHJIAPTHBIE
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YmMeeT miaHupoBaTh U GOPMYITHUPOBATH
3a/1aud UCCJIE0OBAHMS, peliaTh CTaHAapPTHHIC
npodeCCHOHAIBHBIC 33/1a4l C IPUMEHEHUEM
3HAHUW TUCKPETHOM MAaTeMaTHUKHU, METOJIOB
JIUCKPETHOM MAaTeMaTUKHU

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccCuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brageer HaBbIKAMH TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIEAOBaHUS
00BEKTOB PO eCCUOHATILHON ACSITENEHOCTH,
MOJEJIMPOBAHUS PA3IMYHBIX IPOLIECCOB C
MPUMEHEHUEM METOJ0B JUCKPETHOM
MaTEeMaTHKU
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OIIK-6. Cnoco6en OIIK-6.1. 3naer mpuHIUOBl  |3HAET OCHOBHBIC IOHATHS, OOBEKTHI U
pa3pabarbIBaTh OM3HEC- |(HOPMUPOBAHHS U CTPYKTYPY |METOJBI AUCKPETHON MaTeMaTHKH,
TUTaHBI U TEXHUYECKHE  |OM3HEC-TUIaHOB U UCTIOJNIB3YIOLINECS NPH Pa3padoTKe
3aJaHMs HA OCHAILICHHE |TEXHUYECKUX 3aJlaHHUi Ha MPOTPaAMMHOTO 00ecrieueHus
OT/EJIOB, 1a00paTOpHii, |OCHAIIEHUE OTJEIIOB,
0(pHCOB KOMITBIOTEPHBIM |J1a00paTOpuii, 0PHCOB

1 CCTCBBIM KOMITBIOTCPHBIM U CCTCBBIM

000pyOBaHUEM 00opyoBaHuEM
OIIK-6.2. YMmeeT YMeeT npuMeHsITh METOIbI TUCKPETHOM
aHAIM3UPOBATH LIETU U MaTEeMaTHKH JJIsl COCTABJICHUS aJlTOPUTMOB,
pecypchl OpraHu3alui, pa3paboTKu MporpaMMBbl Ha
pa3pabaTbhiBaTh OM3HEC-TUIAHBI | QAITOPUTMUUECKHUX S3bIKAX
pasutus IT-chepor MPOTPaMMHUPOBAHMS, TECTUPOBAHUS
OpraHu3aIiH, COCTABIIATH PaboTOCITIOCOOHOCTH TIPOTPAMM,
TEXHUYECKUE 3aJJaHUs Ha MHTETPUPOBAHUS IPOrPAMMHBIX MOJTyJIeH

OCHAIIICHUE OTJIENIOB,
nabopaTtopuii, 0hrUCcoB
KOMITBIOTEPHBIM H CETEBBIM
000py10BaHHEM

OIIK-6.2. Bnaneer HaBblkamu | Bnazneer mareMaTnyeckuM anmnapaTom
pa3pabOTKN TEXHUUECKUX JUCKPETHOTO XapaKTepa, UCII0JIb3YEMbIM IIpU
3aJaHUi PA3IMYHOTO YPOBHS |OTJA/KE U TECTUPOBAHUU PabOTOCIIOCOOHOCTH
IporpaMM; BiaJleeT HaBbIKaMU Pa3paboTKU
TEXHUUYECKUX 3aJaHUH Pa3IMYHOIO YPOBHS C
HCII0JIb30BAaHUEM METOJOB TUCKPETHON
MaTeMaTHKU

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX €JUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61ast TpyA0€MKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero  |Cemectpsl

Bunpl yueOHOM esTeIbHOCTH
4acoB |4 cemectp

KonTakTHas aynuTopHas padora o0y4yaomuxcs ¢ npenojaparesieM, Bcero 36 36
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHbIe 3aHATH 18 18
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 72 72
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyieM, BCero
[ToaroroBka k 3auery 27 27
IToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 35 35
Oo0mast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpyroemMkocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI YYCOHOH €ITEIbHOCTH

HasBanus paznenos (Tem) Jlex. | JIa6. | Cawm. Bcer(%;aCOB dopmupyembie
JIACIIUILTUHBI 3aH., 4| pabd. | pab.,u sksamena) KOMIIETCHITUH
4 cemecTp
1 BBogHbBIE TOTOKEHUS. 3 - 8 11 OIIK-1, OIIK-6
2 Teopuisi MHOXECTB. 3 4 16 23 OIIK-1, OIIK-6
3 IlepektouarenbHble QyHKIHH. 3 4 14 21 OIIK-1, OIIK-6
4 Teopwus rpados. 6 4 17 27 OIIK-1, OIIK-6
5 DKcTpemMasbHbIE 3aa4M Ha 3 6 17 26 OIIK-1, OIIK-6
rpadax.
Hroro 3a cemectp| 18 18 72 108
Hroro|18 18 72 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHSIM) PUBEICHO B Tabymie 5.2.
Tabmuma 5.2 — Coaeprkanue pa3/ieioB (TeM) TUCHUIUIMHBI (B T.U. MO JICKIIHAM)

TpynoemkocTs
HasBanus pasznenos Conepxanue pa3aesoB (TeM) dopmupyemble
(TEM) TUCHUTUIMHBI JUCIUIIIMHBEI (B T.4. MO JICKITUSM) (nexunOHHbIC KOMIIETCHIINU
3aHATHS), U
4 cemecTp
1 BBonnbie nonoxkeHus. |JluckpeTHass MaTeMaTHKa, €€ MECTO U 3 OIIK-1, OIIK-6
CBSI3b C JPYTUMHU JUCIHUILTHHAMH.
Hroro 3
2 Teopust MHOXKECTB. OcCHOBHbIE TIOHATHUS TEOPUU MHOXKECTB, 3 OIIK-1, OIIK-6
crocoObI 3aanus. Anredpa MHOXKECTB.
Omneparuu HaJ MHOXKECTBaMHU.
Otnomenus. [IpencraBneHre MHOXKECTB
1 oTHoIeHui B DBM.
Hroro 3
3 [epexnrouarensubie  |Onpenenenne. CriocoObl IPeICTaBICHUS 3 OIIK-1, OIIK-6
byHKIMN. nepekIovaTenbHbIx QyHkuuii (I1D).
bynessl pynkym (bD).
OyHKIIMOHAIbHAA MOJHOTA. MeTOobI
MUHHMH3aIUKU OyneBeix QyHkuuit (bD).
Hroro 3
4 Teopwus rpados. OcHOBHBIEC IOHATHS TEOPUU TpadoB. 6 OIIK-1, OIIK-6
MapuipyTsl 1 yTu B rpadax. /lepesbs u
HarpyskeHHble rpadsl. Haxoxnenue
MUHUMAJIBHOTO OCTOBHOTO JIEPEBa.
Tpancnoptasie cetu. [ToTok Ha ceTu.
Pa3zpes ceTn.
Uroro 6
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5 DkcTpeManbHble BHyTpeHHe yCTONYMBBIE MHOXKECTBA 3 OIIK-1, OIIK-6
3a1aud Ha rpagax. BepumH rpada. Packpacka BepmuH
rpada. Packpacka péoep rpada.
Hroro 3
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npeaycmoTpeHo yueOHBIM MIJIaHOM
5.4. JlabopaTopHble 3aHATHUSA
HaumenoBanue nabopatopHbeIx paboT nmpuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
?Tfl\j)a I;ﬁii;;ii;‘: HaumeHnoBaHue 1a00paTopHBIX paboT prﬂoefKOCTb’ igiﬁ:fg}?r;f
4 cemecTp
2 Teopusi MHOKECTB. Jlokxa3arenbcTBa paBEHCTBA MHOYKECTB. 4 OIIK-1, OIIK-6
CgoiicTBa oTHOIIEHUH. Perenne
MPUMEPOB HA MHOXKECTBAX.
Hroro 4
3 IlepexntouarenbHble | DOpPMBI 3alIUCH NEPEKIIIOYATENBHBIX 4 OIIK-1, OIIK-6
GyHKIUH. byHKIMI. MeToIbl MUHUMU3AINH
OyneBbix ¢ynkiuii. [loctpoeHue cxem
0 33/IaHHBIM JIOTUYECKUM (PYHKIIHSIM.
HUroro 4
4 Teopwus rpados. YHapHbIe 1 OMHApHBIC ONIEpaIuy Hal 4 OIIK-1, OIIK-6
rpadamu. CTpyKTypHBII aHanu3 rpada.
Omnpenenenue B rpade KoIMuecTBa
MapuIpyTOB 33aHHOM JIJTUHBIL.
Omnpenenenne METpUKH rpada.
CBs3HOCTB Tpada.
HUroro 4
5 DkcTpeManbHbIe Haxoxnenue kpargaimero Mapuipyra B 6 OIIK-1, OIIK-6
3ajaun Ha rpadax. rpade. HaxoxneHne MUHIMAIIEHOTO
Mmapmpyra B rpade. Haxoxaenue
MaKCHMaJIbHOIO MOTOKA Ha
TpaHcnopTHou cetu. [lapocoueranue
(rpader Kénnura).
Hroro 6
Hroro 3a cemectp 18
Uroro 18

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npenycmoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU PECTABIICHBI B

tabiuue 5.6.

Tabmuua 5.6 — Buasl caMocTosATeIbHON PabOThI, TPYIOEMKOCTb U (POPMHUPYEMbIE KOMIIETEHIIH
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HasBannsa paznenos | Buasl camocrosrensHol | TpynoemkocTs, | @opMupyemble Dopmsbl
(TeM) AMCUUIIINHBI paboThI q KOMIIETEHIIUU KOHTPOJIA
4 cemecTp
1 BBonnsle [ToaroroBka K 3auery 6 OIIK-1, OIIK-6 3auér
IIOJIOKCHUS. IToaroTroBka K 2 OIIK-1, OIIK-6 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
2 Teopus MmHO)kecTB. |Ilonroroska k 3auety 6 OIIK-1, OIIK-6 3auér
IToaroTroBka k 2 OIIK-1, OIIK-6 | TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 8 OIIK-1, OIIK-6 | JlabopaTopHas
nabopaTopHO# padoTe, pabora
HalMcaHue OTYeTa
Hroro 16
3 Ilepexmouarensubie |[loaroroBka k 3auety 5 OIIK-1, OIIK-6 3auér
bynximm. [loAroTOBKA K 2 OTIK-1, OTIK-6 | TectupoBanue
TECTUPOBAHUIO
IToaroroska k 7 OIIK-1, OIIK-6 | JlaboparopHas
nabopaTopHoii pabote, pabota
HalMCcaHue OTYeTa
Hroro 14
4 Teopwus rpados. [ToaroroBka k 3auery 5 OIIK-1, OIIK-6 3auéT
IToaroroska k 2 OIIK-1, OIIK-6 | TecrupoBanue
TECTUPOBAHUIO
[ToaroroBka K 10 OIIK-1, OIIK-6 | JlaboparopHas
nabopaTopHo# pabdorTe, pabota
HalMcaHue OTYeTa
Hroro 17
5 DKcTpeManbHble Iloaroroska K 3a4eTy 5 OIIK-1, OIIK-6 3auér
3ajaud Ha rpadax. IToaroTroBka k 2 OIIK-1, OIIK-6 | TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 10 OIIK-1, OIIK-6 | JlabopaTopHas
nabopaTopHO# pabdoTe, pabora
HalMcaHue OTYeTa
Hroro 17
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIIHNH, ((OPMUPYEMBIX TPU U3YUYECHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
dopmupyembie Buapl yueOHOM fesTebHOCTH
DOopMBbI KOHTPOJISI
KOMIIETCHIINH Jlek. 3aH. |JIa0. pa6.|Cam. pal.
OIIK-1 + + + 3auér, JIaboparopnas padora,
TectupoBanue
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OIIK-6 + + + 3auér, JlTaboparopnast padora,
TectupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe O1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHBbIi Oast
MaxkcuManbHBIN MaxkcuManbHbBIN
3a IEPUOA MEKITY Bcero 3a
DopMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 0as 3a nepuoj
2KT u Ha KoHel CEeMECTp
Hayajia ceMecTpa Mexnay 1KT u 2KT
cemecTpa
4 cemecTp
3auét 0 0 50 50
JlaGopartopnast pabota 12 12 12 36
TectupoBanue 4 5 5 14
HToro MakcumyM 3a 16 17 67 100
epUoL
Hapacratomum ntorom 16 33 100 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. IuckpetHas maremaruka: Yuebnoe nocodue / E. @. XKuranosa - 2014. 98 c. [DneKTpOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/5864.
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2. lesenes, 1O. I1. Iuckpernas maremartuka : yaebnoe nocodue / 0. I1. llleBenes. — 4-¢ uzn.,
crep. — Cankr-IletepOypr : Jlanp, 2022. — 592 c. [DnekTpoHHBIN pecypc]: — Pexum nmocryma:
https://reader.lanbook.com/book/206510#3.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Kysnernos, O. I1. /luckpeTHast MaTreMaTuka i uHxkeHepa : yueoroe nocodue / O. I1. Ky3nenos.
— 6-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 400 c. [DnexkTpoHHbIH pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/210278.

2. llesenes, 0. I1. COopHUK 3a1a4 IO AUCKPETHON MaTeMaTHKE (U1 IPAKTHUECKUX 3aHATHI B
rpynmnax) : yaeoHoe nocodue / FO. I1. Illesenes, JI. A. [Tucapenko, M. IO. IlleseneB. — CankrlletepOypr
: Jlanp, 2022. — 528 c. [DnexTponHbIil pecype]: — Pexum pocryna: https://e.lanbook.com/book/211148.

3. HoBukos, ®@. A. JluckpeTHast MaTeMaTHKa JJIs IPOrPaMMHUCTOB : Y4yeOHoe mocodue it By30B /
®. A. HoBukos. - 2-¢ u3n. - CII6. ; M. ; Huxuuit Hosropon : Ilutep, 2007. - 363[5] c. (nanuuue B
oudmmuorexke TYCVYP - 79 3k3.).

4. Ianopes,C./]. maTemaTtnyeckas noruka. Kypc nekiuil 1 npakTH4ecKuX 3aHATHNA. YdyeOHoe
nocodue 115t By30B. BXB — IlerepOypr, 2005.-410c. (nanmuuue B 6ubimmoreke TYCVYP - 59 5k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. JuckpeTHast MaTeMaTuka: MeToanuecKue yka3aHus 1Mo MOATOTOBKE K JJA0OPaTOPHBIM 3aHSATUSIM
U nns camocTosTenbHoi padotsl / E. ®@. JKuranosa - 2015. 133 c. [DnekTpoHHbIi pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/6569.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-ABUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe obecriedeHne ISl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOHM M CTaHAAPTHOU y4eOHOM
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIKIIMOHHBIM pa3ziesiaM AUCLUILIHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTOpPHBIX padoT

Jlabopatopust CAIIP: yueOGHass ayauTopus Uil NPOBEACHHS 3aHSATUH MPAKTUYECKOTO THUIIA,
yueOHast ayAUTOpUs I IPOBEICHUS 3aHATHI J1abOPaTOPHOTO THIA, MOMELIEHHE ISl CAMOCTOATEIbHOMN
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pabotsr; 634034, Tomckast obmacts, T. Tomck, Bepmununa ynuna, 1. 74, 321 ayg.
Onucanue uMeroLerocs 000pya0BaHus:
- UnrepaktuBHas nocka SmartBOARD;
- Monutop SVGA;
- Monwurop 17,0" LG FLATRON L1750SQ SN (10 mt.);
- [Tpoextop LG RD-DX 130;
- [I9BM -"PENTIUM-386"- 7;
- Cucremnsniit 6510k Intel Cekeron 2.93CHz KC-1 (2 mit.);
- Cuctemuslii 0110k Intel Cekeron 2.93CHz KC-3;
- DKpaH;
- Jlocka MapkepHasi;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:
- ERwin Data Modeler r7;
- Enterprise Architect;
- Far Manager;
- Foxit Reader;
- MatLab&SimulinkR2006b;
- Mathcad 13, 14;
- Microsoft EXCEL Viewer;
- Microsoft PowerPoint Viewer;
- Microsoft Visual Studio 2005 Professional;
- Microsoft Visual Studio 2013 Professional;
- Microsoft Word Viewer;
- MySQL;
- MySQL Community edition (GPL);
- OpenOffice 4;
- Oracle Database Express Edition 10g;
- Project 2007 Standard;
- Rational Suite Enterprise V7;
- SWI-Prolog-Editor;
- Visual FoxPro 9.0 Professional;
- Windows 10 Enterprise;
-pulTY;
- Anammzatop Tpaduka Wireshark;
- KOMITAC 3DLT V12 SP1;

JlaGopatopusi nHGOPMAITMOHHBIX TEXHOJIOTHH: yueOHass ayJUTOPHS ISl MPOBEICHUS 3aHATUI
MPAKTUYECKOTO TUIIA, yueOHass ayAUTOPpHUs sl TPOBEICHUS 3aHATHH JTaOOPATOPHOTO TUITIA, TTIOMEIIEHUE
JUTsl caMocTosATeNbHOM paboThr, 634034, Tomckas o6mactp, . ToMck, Bepmmanna ynuna, a. 74, 323 ayn.

Ornrcanne UMEIOIIETOCs 000PyT0BaHMUS:

- IITK na 6a3ze IBM PC/AT - 4 mr.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnienuaan3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpammHoOe obecrieueHue:

- Debian 3.2;

- ERwin Data Modeler r7;

- Enterprise Architect;

- Far Manager;

- Foxit Reader;

- Keysight (ADS);

- Keysight System Vue;

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;

- Microsoft EXCEL Viewer;
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- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio 2005 Professional;
- Microsoft Visual Studio 2013 Professional;
- Microsoft Word Viewer;

- MySQL;

- MySQL Community edition (GPL);

- OpenOffice 4;

- Oracle Database Express Edition 10g;

- Project 2007 Standard;

- Rational Suite Enterprise V7;

- SWI-Prolog-Editor;

- Visual FoxPro 9.0 Professional;

- Windows Embedded 8.1 Industry Enterprise;
-pulTY;

- Anammzatop Tpaduka Wireshark;

- KOMITAC 3DLT V12 SP1;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOpUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHoH nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPENOaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OI[EHO'—IHBIE MaTepuajJbl U METOANYCCKUE PEKOMECHIAIIUH IO OPraHM3allui U3Yy4YCHUS
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hasparus pasnenos (Tem) @opaHpyembie ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
JUCIUTIAHBI KOMIIETEHIINH
1 BBogHbIE MONTOXKEHUS. OIIK-1, OIIK-6 |3auér [Iepeuens BOIIPOCOB 1Jist
3aueTa
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
2 Teopusi MHOKECTB. OIIK-1, OIIK-6 |3auér IIepeyens BOnpoCcoB 11t
3a4era
JlabGopaTopHas Tembl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
3 IlepekitouarenbHbIe OIIK-1, OIIK-6 |3auér [Iepeuens BOIIPOCOB 1Ist
GyHKIUH. 3adera
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
4 Teopus rpados. OIIK-1, OIIK-6 |3auér [Iepeuens BOIIPOCOB 1Ist
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
5 DkcTpeMaibHble 3a7]a4l Ha OIIK-1, OIIK-6 |3auér [Iepeuyens BOonpocoB 11
rpadax. 3auera
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIoB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHUE
yMEHUue HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCTIEKTUBBI PA3BUTHUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOSHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU AUCIUILTUHBIL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. HyCTB A — MHOXECTBO YUCCJI, KOTOPBIC ACIATCA HA 2, B — MHOXeCTBO YHUCCJI, KOTOPBIC ACIATCA

Ha 3,

A={2,4,6,8,12,14,16},B={3,6,9, 12, 15,18 }. Onpenenute, 4eMy paBHO MHOKECTBO A &
B:

OTBeThI:

a) A & B= {6}

6) A & B= {6, 12, 18}
B)A & B= {6, 12,14}
rA&B-=1{16,12, 15}
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2. Yka3aTh KOHEUHBIC BEPIIUHBI diepoBoit nenu B Heorpadhe G =(X,U), ecau 3JI€MEHTHI T1j €ro
MaTpHUILIbI CMEKHOCTU R MMeIoT 3HaueHus, ykazaHHbIE B MaTpULIE:
R1234567
10300000
23010310
30101200
40010001
50320001
60100001
70001110
OTtBeThI:

a)5;3
0)4;7
B) 1;7
r) 3isiepoBoii nenu, B 1anHoM rpade G =(X,U) , HerT.

3. VYkaxuTe MpaBWIbHYIO 3alIMCh 3aKOHA e MopraHa.

OTtBeThI:

a) 7 (x1 +x2)=—(x1*x2)
0) " (x1 +x2)=x1°+x2
B) — (x1 + x2) = —x1+ —x2
r) " (x1 +x2)=—x1+—x2

4. YkaxuTe NpaBUIbHYIO 3alUCh 3aKOHA CKJICBAHMSI.

OTtBeThI:
)Xy +tTyx=y
0) Xy + "y X =Xy
B)yxy+—-~yx=x
r)xy+-yx=x-+I
5. JIBe ymopsimodeHHBIE Maphl (X, Y) U (U, V) paBHBI MEXY COOOM TOTIa ¥ TOJILKO TOT/1a, KOT/a:

OTBETHI:
a)y=v
0)x=u

B)X=UHYy=V
NX=VHYy=1u
6. Jlnsa snemenToB MHOXecTBa M = {1, 2, 3, 4,.5, 6 } cocTaBUTh MaTpuily OWHAPHOTO OTHOIIECHUS
R
"OpITH genutenieMm", rae R = {(a,b); a, b - anementsl M; a - genurens b}, KOTOpoe BHITIOIHIETCS
JUIS
nap : {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,2), (2,4),(2,6),(3,3),(3.6), (4,4),(.5,5), (6,6)}. B
OTBETE
MPUBECTH MapPbl, 7151 KOTOPBIX BBIMOJIHAETCS 3aJaHHOE OTHOIICHHUE.
OTtBeThI:
a)
R123456
1111111
2010101
3001001
4000100
5000010
6000001
0)
R123456
1110111
2010101
3001011
4000100
5000010
6000001
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B)
R123456
1111111
2010101
3001001
4000100
5000010
6001001
r)
R123456
1111111
2010101
3001001
4010100
5100010
6001001
7. Mapuipytom B rpade G=(X,U) Ha3pIBaeTCs MOCIEAOBATEIIBHOCTD:
a) BepImrH u3 MHOKecTBa X U péoep u3 muokecTBa U rpada G=(X,U)
0) BepmH U3 MHOKecTBa X U p&oep n3 mHokecTBa U rpada G=(X,U), koTopass HaUMHAETCS 1
3aKaHYMBAETCS B BEPIIMHAX JJaHHOTO rpada
B) BEepIIUH W3 MHOXXecTBa X U pébep u3 MmaoxkecTBa U rpada G=(X,U), B KOTOpOi cocenHme
BEPIIHUHBI — CMEXHbIE
I') BEpPIIMH U3 MHOXKecTBa X U p&bep u3 MHokecTBa U rpada G=(X,U), B KoTOpO# cocenHue
BEPILUHBI - HECMEKHBIE
8. KommnoneHTa cBsi3HOCTH Tpada — 3To:
a) CBsI3HBIN moarpad 3aganHoro rpada
0) yacTh rpada
B) HaWOOJIBIINI IO BXOXKICHUIO BEPIITUH CBA3HBIN nmoarpad rpada
') HECBSI3HBIN noArpad 3amaHHoro rpada
9. JlaiiTe MOTHYIO XapaKTepUCTHUKY CBSI3HOMY HEOPHEHTHPOBAaHHOMY Tpady:
a) COACPKUT TOJIKO OJIHY KOMIIOHEHTY CBA3HOCTHU
0) COZIEP’KUT TOJIBKO OJHY KOMIIOHEHTY CBSI3HOCTH U B HEM BCE BEPLINHBI B3AUMHO JOCTHKUMBbI
B) BCE BEPILIMHBI B3aUMHO JOCTHUKHMBbI
I) COAEPUT TOJbKO OJHY KOMIIOHEHTY CBS3HOCTH UM B HEM €CTh BEPIIMHBI B3aUMHO
JOCTHKUMBIE
10. Yto o3navaet snemeHT 15,8 =0 B matpune cmexxnoctu R rpada G=(X,U) B TepMuHoIOTHI
MapmipyToB, eciu | X| = 35, |U| = 28 u matpuna R — nornueckoro tuma?
a) BepmmHbI Tpada G X5 u X8 B3aMMHO HE TOCTHYKUMBI
0) KOJTMYECTBO YT, CBSA3BIBAIOIIMX BepIIUHBI X5 1 X8 B rpade G, paBHo “0”
B) BepIIuHbI X5 1 X8 B rpade G — HECMEKHbIE
T') BEPIIUHBI X5 U X8 HE CBA3BIBACT MapmIpyT IIUHBI " 1 "
11. Yemy paBHa cymMa CTPOK MaTpHUIlbl HHIUACHTHOCTH OPUEHTUPOBAHHOIO rpada, eciu Tpém
BEpIIMHAM UHIUICHTHBI pEOpa-neTiu:
a) paBHa 2
0) HEe MEHbIIIe, YeM 2
B) HE SIBJISICTCS HYJIEBOUM CTPOKOMH
r) paBHa 6
12. YkaxuTe 1eJ1b MUHUMU3AINH OyJIeBBIX (DYHKITHI.
Yewm mpoliie aHaTUTHUECKOE BhIpakeHHe QyHKINU:
a) TeM PKOHOMUYHEE OHa B AKCILTyaTalluu
0) TeM MpoIIe ee MpaKTUYeCKasi peaau3alrs Ha paaIuodJIeMEeHTax
B) TEM MEHbIIIE OMHUOOK MPH €€ MPAKTUICCKOHN pearn3aun
') 5KOHOMHMYHEE U MPOIIE €€ MPaKTUUYecKas peaau3alis Ha UHTErpalbHbIX MUKPOCXEMax
13. Cymma CTpOK MaTpHUIlbl HHITUAECHTHOCTH OPUEHTUPOBAHHOTO rpada 63 merens:
a) paBHa 2
0) HEe MEHbIIIe, YeM 2
B) SIBIIICTCS HYJICBOM CTPOKOM
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14.

15.

16.

17.

18.

19.

20.

r) paBHa 1

Ha ocHoBanunu Tabiuipl ICTHHHOCTH OMHApHBIX oneparuii onpenenure CAH® oneparuum x1 ~
x2.

OTtBeThI:

a) x1x2 + —x1 —x2

0) x1 +x1 —x2

B) x1x2 +x1 —x2

r) —x1x2 +x1 x2

Brruucnure momaocts P MuOXKecTBa M = {2, 23, 3, 15, 2, 15, 18,9, 9}

OTtBeThI:

a) P =70

6) P=96

B)P=6

r)P=9

Muoxectso M= M1 U M2, rne M1 ={2, 23, 3, 15, 18,9, 9}; M2 = {5, 6, 3, 16, 15, 32, 45, 2}.
Onpenenure 3€MEHTh MHOKECTBA M.

OTtBeThI:

a) M= {2,23,3,15,18,9,9,5
06) M= {2,23,3,15,18,9,5,6
B) M= {15,2,}

r) M= {15, 2, 3,15}
Cpasuute MHOXecTBa M1 u M2, rne M1 ={2, 23, 3,15, 1,2, 18,9, 9}; M2 = {2, 23, 3, 15, 1,
18,9)

OTtBeThI:

a) M1 =M2

0) M1 > M2

B) M1 # M2

r) MI<M2

Pemmte 3aauy ¢ momonipro nuarpamMm Ditsiepa-BenHa.

N3 100 npuexaBmmx TYpUCTOB 75 3HAIM HEMEIKUHN sI3bIK U 83 — PpaHIry3ckuii; 15 yenoBek He
3HaJIM HU HEMELKOro, HU (ppaHIry3ckoro. CKOJIbKO TypUCTOB 3HaJIM 00a 3TH fA3bIKA?

OTtBeThI:

a) 70 TypuCTOB 3HAIIN 004 sI3bIKa

0) 58 TypucTOB 3HaIM 00a SA3bIKA

B) 73 TypucTa 3HaIM 00a sS3bIKa

r) 74 Typucta 3Hanu o0a s3bIKa

Heoprpad G=( X, U), rne X = (1,2,3,4,5,6,7,8), 3aman MaTpuIeii CMeXHOCTH R. DieMeHTHI 1ij
MatpuIlsl cMeXHOCTH R Heoprpada G umeroT cienyrorue 3nadenus: r18 =1; r58 =1; r16 =2;
128 =2; 178 =1; 176 =1; 136 =3; r46 =1, r34 =1. Onpenenure, yepe3 Kakue peopa U BEPUINHBI
MIPOXOIUT SMJIEPOB UK B JTaHHOM Ipade.

OTtBeThI:

a) sitiepoB UK B rpade G mpoxoauT yepes Bce péopa

0) siinepoB nuki B rpade G MpOXOAMT Yyepe3 BEPITUHBI ¢ YETHHIMU HOMEpPAMHU

B) B 1aHHOM Tpade G He COACPIKUTCS SUTIEPOB ITHKIT

T) 3i1epoB LUK B rpade G mpoXoauT yepes3 BEpLUINHbI ¢ HEUETHBIMU HOMEpaMu

Onpenenure nepudepuiiHbie U IIeHTpalbHbIe BepirHbl B Heoprpade G=( X, U), rne X =
(1,2,3,4,5,6,7), mo ero matpuiie MeTpuku M, anemenTsl m(ij) umeroT 3HadeHus: m(1,2)= 1,
m(1,3)=4, m(1,4)= 5, m(1,5)= 3, m(1,6)= 3, m(1,7)= 2, m(2,3)= 3, m(2,4)= 4, m(2,5)= 2,
m(2,6)= 2, m(2,7)= 1, m(3,4)= 1, m(3,5)= 1, m(3,6)= 2, m(3,7)= 2, m(4,5)= 2, m(4,6)= 3,
m(4,7)=3, m(5,6)= 1, m(5,7)= 1, m(6,7)= 1.

OTtBeThI:

a) nepudepuitapie BepmuHsbl: 1;3. LleHTpanbHpie BepIIUHbBL: 7; 6

0) nepudepuiinbie BepmmHbl: 1;4. lleHTpansHbie BepmuHbL: 7; 6; 5

B) nepudepuiiapie BepmnHbl: 1;2;4. [leHTpaibHbIe BEpIIUHBL: 7; 6

r) nepudepuiiapie BepiuHsbl: 1;2. [leHTpanbHpie BepIuHbL: 7; 6

,6,2,16, 15, 32}
, 16, 32, 45}
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9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

—_

bunapusie otHomeHus. CBoiicTBa OMHAPHBIX OTHOLICHUH.

2. OxapakTepusyiTe Takue MOHATHS, Kak rpad, nonoaHuTenbHbli Tpad, noarpad. Yro takoe
CMEXXHOCTb, MHIIUJIEHTHOCTD, CTENIEHb BEPIINHBI?

3. Yto takoe munumanbHas JJHD? Kak naittu munumansayto JJHO?

4. TlokaxuTe Ha MpUMeEpe, KaK MOCTPOUTh KOMOMHALIMOHHYIO CXeMYy 10 OyJieBoi (yHKIIHH,

npeacrasieHHon B JIHOD.

Ha3zoBute anroputm pemieHus 3a1a4u "MOUCK KpaTyaiinero MapuipyTa" Ha B3eIIEHHOM rpade

6. CtpykrypHblii aHanu3 rpaga. Onpeaenenue B rpade KOITUIECTBA MAPIIPYTOB 33 aHHOM JUTUHBI.

Onpenenenne metpuku rpada. Kommnonenra cBsi3HOCTH rpada.

e

9.1.3. Tembl J1a00paTOPHBIX PadoT

1. Jloka3zaTtenbcTBa paBeHCTBA MHOXecTB. CBolicTBa OTHOIIECHUU. PemieHue mpumMepoB Ha
MHO’KECTBaX.

2. ®opMbI 3aMUCH MEPEKITI0UaTeIbHBIX QYHKIMNA. MeTo bl MUHUMHU3AHN OyJIEBBIX (DYHKITHH.
[TocTpoeHue cxem 1o 3aAaHHBIM JIOTUYECKUM (YHKIUSIM.

3. Vuapusie u OuHapHbIe onepanuu Haa rpadamu. CTpyKTypHBIN aHanu3 rpada. OnpeneseHue B
rpade Koau4YecTBa MapUIPyTOB 3aJaHHON JIuHBI. Onpenenenne MeTpuku rpada. CBI3HOCTh
rpada.

4. HaxoxneHue Kpardaimiero mapmpyTa B rpade. HaxoxaeHnue MUHUMaIBLHOTO MapIipyTa B
rpade. HaxoxaeHrne MakCUMaJIbHOTO MOTOKA Ha TpaHcHopTHOU ceTu. [lapocodeTanue (rpadsl
Kénwura).

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME WM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u ono6pena Ha 3acenanuu kadenpst KCYII

nporokon Ne 7 or«28 » 11 2018 .

COI'TACOBAHO:

JlomKHOCTD

Nuunmansr, pamunms

IToamuce

3aBemyromuii Beimyckatomieit kag. KCYII

I0.A. ypeirun

CoracoBano,
86bec96a-108e-4833-
aead-5229de651610

3aBenyroumii obecneunBatomien kap. KCYII

IO0.A. [lypeirun

CormacoBasno,
86bee96a-108e-4833-
aead-5229de651610

HavanpHuk yueGHOTO ynpaBlieHus

E.B. CaBpyk

Cornacosano,
fa63922b-1fce-4aba-
845d-9¢e7670b004c

IKCIIEPTHBI:

Houenr, kap. KCYII

T.E. I'puropnesa

CormacoBaHno,
d848614c-1d2f-4e32-
b86¢c-1029abcOb2d5

Homent, kap. KCVYII

H.1O. XabuOynuna

Cornacosaso,
127794aa-ac54-4444-
9122-130bd40d9285

PA3PABOTAHO:

Houent, KCVYII

E.®. JKuranosa

Pazpabotano,
ee9746fc-1c4b-408d-
b29b-db16b9b4070f
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