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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).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctuminH: Moayns HanpaBieHUs moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHpukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoBaHa Ha noptane N2 71064 2



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, METOJ0B
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

OIIK-8. Cniocoben
pa3pabaThIBaTh
aJrOPUTMBI U
[POIrPaMMBbl, IIPUTOHBIE
AJI ITPAKTHYCCKOI0
MMPUMCHCHU

OIIK-8.1. 3naer
AJITOPUTMHUUCCKHUEC A3bIKU
[IPOrpaMMUpPOBAHUs, COCTaB U
CTPYKTYPY OIlEpALMOHHBIX
CHCTEM, COBPEMEHHBIE CPEJIbI
pa3pabOTKU IPOrPaMMHOTO
oOecrieyeHus

3HaeT OCHOBHBIE IMOHATHUS, 00BEKTHI U
METOJIbI TUCKPETHONW MaTEeMATHKH,
HCIIOJIB3YIOLTUECS TPH pa3paboTKe
MIPOrpaMMHOTO 00€CTICUCHHUS.

OIIK-8.2. YmeeT cocTaBiATh
aJTOPUTMBI, pa3padaThIBaTh
pOrpaMMbl Ha
AITOPUTMHUYECKHX S3bIKAX
IPOrpaMMHUPOBAHUS,
TECTHUPOBATh
paboTOCITOCOOHOCTH
MIPOrpaMMbl, UHTETPUPOBATH
MIPOrpaMMHBIE MOIYJIH

YMeeT npuMeHsITh METOIbI TUCKPETHOM
MaTEeMaTHKH JJIsl COCTABJICHUS aJlTOPUTMOB,
pa3pabOTKH IPOrpaMMbI Ha
AITOPUTMHUYECKHX S3bIKAX
MIPOrpaMMHUPOBAHHUS, TECTUPOBAHUS
PaboTOCITIOCOOHOCTH TIPOTPAMM,
MHTETPUPOBAHUS IPOTPAMMHBIX MOTYJIEH.

OIIK-8.3. Bnaneer
QITOPUTMUYCCKUMU SI3bIKAMH
pOrpaMMUPOBAHUS,
HABBIKAMU OTJIAJIKU U
TECTUPOBAHUS
paboTocrnocoOHOCTH
POTPaMMBbI

Brnaneer MaTemMaTnyeckuM anmapaTom
JUCKPETHOTO XapaKTepa, UCII0JIb3YEMBIM IIPU
OTJIaJIKe U TECTUPOBAHUU PabOTOCIIOCOOHOCTH
IIPOrpaMM.
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IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCcTBA aKa/leMH4YeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eqUuHUII, 144 akaJeMHuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJAaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUI€OHOU ACSITEIbHOCTH

Bcero  |Cemectpsl
4acoB 2 cemecTp

Buapl yaeOHOM AesTENBPHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesieM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHble 3aHATUS 36 36
CamocTrosiTeibHast padoTa 00y4aomuxcs, B T.4. KOHTAKTHasi 90 90
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
[ToaroroBka K 3auery 26 26
IToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 54 54
Oo0mast Tpya10eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHEI TIO pa3jaeiaM (TeMaMm) U BHJaM y4eOHOM NesTeNIbHOCTH NMPUBEICHA B

tabmuie 5.1.
Ta6ymma 5.1 — Pasyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

HasBaunus pasnenos (Tem) Jlex. | JIa6. Cam. Bcero vacos dopmupyemble
JUCLUILINHBI 3aH., 4 | pab. | pab.,u |(6e3 sK3ameHa) KOMIIETEHIIUU
2 cemecTp
1 BBOgHBIE MOJIOKEHUS 2 - 8 10 OIIK-1, OIIK-8
2 Teopust MHOXKECTB 2 4 21 27 OIIK-1, OIIK-8
3 Teopwust oTHOIIEHUH 2 4 19 25 OIIK-1, OIIK-8
4 Teopus rpados 8 12 21 41 OIIK-1, OIIK-8
5 DkcrpemMaibHbIe 3aa4d Ha 4 16 21 41 OIIK-1, OIIK-8
rpagax.
Uroro 3a cemectp| 18 36 90 144
HUroro| 18 36 90 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHUIM) IPUBEICHO B Tabmuie 5.2.
Tabmumna 5.2 — Conepskanue pa3ienaoB (TeM) TUCIUILIMHEI (B T.4. IO JCKIUSIM)

TpynoemkocTh
Hassanus paznenoB | ConeprkaHue pa3aesioB (TeM) JUCIUTUTHHBI (eKIHOHHbIe dopmupyembie
(Tem) TUCIUTLTAHBI (B T.4. TIO JICKITHSIM) KOMITETCHITH
3aHATHSA), 9
2 cemecTp

CornacoBaHa Ha noptane N2 71064 4




1 BBoaHbIEe JluckpeTHas MaTeMaTHKa, €€ MECTO U CBA3b
MOJIOKEHUS C APYTUMH JUCUUIUIMHAMMU.

OIIK-1, OIIK-8

Htoro

2 Teopust MHOXeCTB | OCHOBHBIE TOHATHUS TEOPUU MHOKECTB,
cnocoObl 3a7anus. Anre6pa MHOXKECTB.
Omnepanyu HaJl MHOXKECTBaMHU.
OtHomenus. [IpencraBieHre MHOXKECTB.
U OTHOIIEHU! B OBM.

OIIK-1, OIIK-8

Uroro

3 Teopust OTHOLIEHMS, CBOMCTBA OTHOIICHUH.
OTHOIIIEHUH O6parnoe otHomeHne. O6pa3 u mpoodpas
MHOXecTBa A. O0acTh OnpeAeICHUs |
00J1acTh 3HAUCHUSI OWHAPHOTO OTHOIICHUS
R. KoMmno3unust OTHOLIEHHIA.
CrnenuaibHble OMHAPHBIC

OTHOIIICHHUS, CBOMCTBA OMHAPHBIX
OTHOIIEHUH: pedIEKCUBHOCTD,
aHTHPEe(IEKCUBHOCTb, CHMMETPUYHOCTb,
AHTUCUMMETPUYHOCTD,

TPaH3UTUBHOCTbh, aHTUTPAH3UTUBHOCTb.
OTHolIIEHNE SKBUBAJIEHTHOCTH.
OTHoleHNEe MOPsI/IKA: TIOHSATHE
MpeanopsiiKka Ha MHOXKECTBE A,
YaCTUYHOTO MOPSJIKA, TMHEWHOTO MOPsAKa.
[TonsTHS HAUOONBIIIETO U HAUMEHBIIIETO
3JIEeMEHTa YaCTUYHO YIOPSII0YEHHOTO
MHO>KECTBA.

OIIK-1, OIIK-8

Hroro

4 Teopwus rpados OCHOBHBIE TIOHSTHSI TECOPUH T'PaOB.
MapmipyTsl 1 yTH B rpadax. JepeBbs u
HarpyxeHHble rpadsl. Haxoxnenue
MHHHMMAJIBHOT'O OCTOBHOTO J€peBa.
TpaHCcHOpTHBIE CETH.

OIIK-1, OIIK-8

Htoro

5 DkcrpemanbHble | BHyTpeHHE ycTOWUYMBBIE MHOXKECTBA
3ajauu Ha rpadax.  |BepiuuH rpada. Packpacka BepuinH
rpaga. Packpacka pébep rpada.

OIIK-1, OIIK-8

HUroro

Hroro 3a cemectp

18

Hroro

18

5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMOoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATUSA

HaumenoBanue 1a00paTopHbIX pabOT NpHUBEACHO B TabiuIe 5.4.
Tabmuna 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

Ha3zBanus paszgenon
(TeM) AMCUUITITUHBI

Haumenosanue naboparopubix padot | TpynoemkocTsb, 4

dopmupyemble
KOMITETEHIINU

2 cemecTp
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2 Teopusi MHOKECTB Jloka3aresnbcTBa paBeHCTBA 4 OIIK-1, OIIK-8
MHOJKECTB.
Hroro 4
3 Teopust otHomienuit | CBoMCTBa OTHOLIEHUM. Pemenue 4 OIIK-1, OIIK-8
MIPUMEPOB HA MHOXKECTBAX.
Hroro 4
4 Teopus rpados VYHapHbIe 1 OWHApPHBIEC ONEpaIliy Ha 12 OIIK-1, OIIK-8
rpadgamu. CTpyKTypHBIH aHATN3
rpada.
Omnpenenenue B rpade KOIMYecTBa
MapIpyTOB 3aJaHHOMN JJTUHBIL.
Omnpenenenne MeTpuKH rpada.
CBs13HOCTB Tpada.
Hroro 12
5 DKkcTpeMasbHbIe Haxoxnenue kpaTyaimero 16 OIIK-1, OIIK-8
3a1aud Ha rpagax. Mapuipyta B rpade. Haxoxxnenne
MUHUMAJIBHOTO MapmipyTa B rpade.
Haxoxxaenne MakCMMaabHOTO TIOTOKA
Ha
TpaHcnopTHOM ceTu. [lapocoderanue
(rpacer Kénura).
Hroro 16
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABIICHBI B

tabmuie 5.6.
Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
Ha3Banus .
Bunsl camocrositensHoit | TpynoeMkocTs, | DopMupyemsbie
paszesnoB (Tem) dopMBI KOHTPOJIS
paboThI q KOMIIETEHIINH
JTUCIUILTUHBI
2 cemecTp
1 BBoaHbIE [ToaroroBka k 3aueTy 6 OIIK-1, OIIK-8 3auér
IIOJIOXKECHUS IToaroroBka x 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
Hroro 8
2 Teopus [ToaroroBka k 3aueTy 5 OIIK-1, OIIK-8 3auéT
MHOCCTB [ToaroroBka k 14 OIIK-1, OIIK-8 JlaGopaTopHas
nabopaTopHoO# paboTe, pabora
HaIMCaHue OTYeTa
IToaroroska k 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
Uroro 21
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3 Teopus [ToaroroBka k 3auery 5 OIIK-1, OIIK-8 3auét
OTHOLICHUH [ToAroToBka K 12 OIIK-1, OTIK-8 | JlaGopaTopHas
nmabopaTopHoO# pabdoTe, pabora
HaIMcaHue oTyeTa
IToaroroska k 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
Uroro 19
4 Teopus rpados |IloaroroBka k 3auery 5 OIIK-1, OIIK-8 3auér
IToaroroska k 14 OIIK-1, OIIK-8 JlaGopatopHas
nabopatopHoii padore, pabota
HamnMcaHue oTyeTa
IToaroroBka k 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
Hroro 21
5 OkctpeMansuble |I[loaroroska k 3adery 5 OIIK-1, OIIK-8 3auér
3a1a4u Ha rpadax. |[ToarortoBka K 14 OIIK-1, OIIK-8 | JlaGopaTopHas
naboparopHoit padore, pabota
HalMcaHue OTyeTa
IToaroroBka x 2 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
Hroro 21
Wroro 3a cemectp 90
Hroro 90

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCLHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUEHUHU AUCLUUILINHBI, U BUOB

3aHATUI
dopmupyembie Buapl yueOHOM fesTebHOCTH
DOopMBbI KOHTPOJISI
KOMIIETCHIIMH Jlek. 3aH.|JIa0. pa6.|Cam. pal.
OIIK-1 + + + 3auér, Jlaboparopnast pabora,
TectupoBanue
OIIK-8 + + + 3auér, JlabopaTopHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POpPM KOHTPOJIS PEICTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

MaxkcuMalbHBIN 0ajll
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MakcumanbHbIi MakcumanbHbIi
3a MepUOJ MEXTY Bcero 3a
DopMBI KOHTPOJIS 6ayt Ha 1-yr0 KT ¢ OaJi 3a IepuoI
2KT u Ha KoHe1 CEeMEeCTp
Hayaja ceMmecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
3auér 0 0 50 50
JlaGopaTtopHnas pabota 12 12 12 36
TectupoBanue 4 5 5 14
7



Htoro makcumyM 3a 16 17 67 100
Heproa

Hapacratomum ntorom 16 33 100 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. IuckpetHas maremaruka: Yuebnoe nmocodue / E. @. XKuranosa - 2014. 98 c. [DneKTpOHHBIN
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/5864.

2. leenes, 0. I1. luckperHas matemaruka : yueoHoe nmocooue / FO. I1. [lleBeneB. — 4-e u3s.,
crep. — Cankr-IletepOypr : Jlanp, 2022. — 592 c. [DnekTpoHHBIN pecypc]: — Pexum nmoctyma:
https://e.lanbook.com/book/206510.

3. lesenes, FO. I1. COopHUK 3aaa4 1O TUCKPETHOW MaTeMaTUKE (I MPAKTHYCCKUX 3aHSATHH B
rpynmnax) : yaueonoe nmocodbue / 0. Il. lleBenes, JI. A. [Tucapenko, M. 10. IlleBeneB. — CaHKT-
I[Tetepbypr : Jlaaw, 2022. — 528 c¢. [DnekTpoHHBIN pecypc]: — Pexum pgoctymna:
https://e.lanbook.com/book/211148.

4. HoBukoB, ®. A. JI[uckpeTHas MaTremMaTUKa JJis MPOTPAMMHUCTOB : Y4eOHOoe mocodue it By30B /
®. A. HoBukos. - 2-¢ u3a. - CII6. ; M. ; Huwxauit Hosropog : Ilutep, 2007. - 363[5] c. (Hanuuue B
oubmorexke TYCVYP - 79 3k3.).

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.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI
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1. duckpeTtHast MmaTeMaTuka: MeToauueckue yka3aHus 1Mo MOATOTOBKE K JIa0OPaTOPHBIM 3aHATUSAM
U st camocTtosTesnbHON paboTel / E. @. XKuranosa - 2015. 133 c¢. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/6569.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopatopusi UHPOPMAIIMOHHBIX TEXHOJOTHI: yuyeOHasi ayJuTOpHs AJig MPOBEACHUS 3aHATHI
MPaKTUYECKOTO THIA, yueOHast ayAUTOpUs JJIs IPOBEACHHS 3aHATHI 1a00paTOPHOro TUIIA, TOMEIICHHE
JUIS caMOCTOsATeNbHOM paboThl; 634034, Tomckas obnacTb, r. Tomck, Bepmnnuna ynuna, a. 74, 323 aya.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

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

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl MUCIOJIB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TIO aIPecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmununa ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMerolerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00eCIeYnBaOT JOCTYI B AJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;

- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 BBoaHEBIE TTOJIOKEHHUST OIIK-1, OIIK-8 |3auér [Iepeuens BOIIPOCOB 1Ist
3a4era
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
2 Teopust MHOXKECTB OIIK-1, OIIK-8 |3auér Ilepeuenb BOIIPOCOB 15t
3a4era
JlaGopatopHas Tembl 1abopaTOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
3 Teopust oTHOLIEHUI OIIK-1, OIIK-8 |3auér [Tepeuenn BOIpoOCOB 1J1st
3a4era
JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
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4 Teopus rpados OIIK-1, OIIK-8 |3auér [Tepeuens BOIIPOCOB 1Jist
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
5 DkcTpeMaibHble 3a7]a4l Ha OIIK-1, OIIK-8 |3auér [Iepeuens BonpocoB i
rpadax. 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMAaTHUECKOE
CYMMBI 0aJIIOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKU C()OPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHITUN
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2

(HEeyAOBIETBOPUTENBHO) | UJIU

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBieHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHLI HsyqaeMoro DJICMCHTA coaepmaHHs{, nux
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, 1/1306pa>1<eH1/151x WM CX€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3

(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO

3HaTh U YMETh Ha PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xoporio)

3H8.TB, YMETDB, BJIaJICTh HA aHAJIUTUYICCKOM YPOBHE. 3Has Ha
PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6T>€KTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBIfI SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJILHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HCﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Uto Ha3bIBAETCS KOMIIOHEHTOM CBS3HOCTH rpada’?

1.
2.
3.
4.

CBSI3HBIN noarpad 3agaHHoro rpaga;

yacTb rpada;

HauOOJIBIIININ 110 BXOXKJICHUIO BEPIIH CBSI3HBIN noarpad 3aganHoro rpada;
noarpad, y KoToporo Bce BEpIIMHBI CMEXKHbIE.

2. Kakas mocnenoBaTeasHOCTh HazbIiBaeTcs MapiipyTom B rpade G=(X,U)?

1.

2.

4.

MOCJIeI0BATEIbHOCTh BEPIIMH U3 MHOXKecTBa X U pédep u3 MHoxkecTBa U rpada
G=(X,U);

MOCJIeI0BATEIbHOCTh BEPIIMH U3 MHOXecTBa X U pédep u3 mMHoxkecTBa U rpada
G=(X,U), koTopas HauUMHAETCs 1 3aKaHYMBAETCS B BEPIIMHAX JIaHHOTO rpada;

. TIOCJIEJ0OBATEIBbHOCTh BEPIIMH U3 MHOXecTBa X U p&bep u3 mHoxectBa U rpada

G=(X,U), B KOTOpOIi cocelHNE BEPIINHBI — CMEKHBIE;
MOCJIEIOBATEIFHOCTh BEPIINH M3 MHOXecTBa X n pédep m3 mHoxkecTtBa U rpada
G=(X,U), B KOTOpOIi coceHNE BEPIINHBI — UHIIUEHTHbIE.

3. Kakoii rpad Ha3biBaeTcs CBA3HBIM HeopueHTHpoBaHHBIM Ipadhom G=(X,U)?

1.
2.

3.

4.

COJIEpKAIINI TOJIBKO OJIHY KOMIIOHEHTY CBSI3HOCTH;

coAep Kalui TOJIBKO OJHY KOMIIOHEHTY CBSI3HOCTH U B HEM BCE BEPIIMHBI B3aMMHO
JTOCTH>KMMBI;

Y KOTOPOI'0 BCE€ BEPIIMHBI B3aUMHO JOCTHKHUMBI, U JUI KaXJA0W Mapbl BEPIINH X, Y , U3
MHOXecTBa X, MMyTh, BEAYIHUN U3 BEPUIMHBI X B BEPIIUHY Y, COIEPKUT TOXKE
MOJIMHO’KECTBO BEPILIUH U pEOEp, UTO U MyTh, BEAYIIUN U3 BEPILINHBI Y B BEPIIUHY X;
COZepKAIIMI TOJIBKO OJIHY KOMIIOHEHTY CBSI3HOCTH U B HEM €CTh BEPIIMHBI B3aUMHO
JNOCTHKHMBIE.

4. YeMy paBHa cyMMa CTPOK MaTpHUIbl HHIUJAEHTHOCTH OPUEHTHUPOBAHHOTO Ipada, eciu TpEM
BEpIIMHAM UHIUIEHTHBI pEOpa-neTaun?

1.
2.
3.
4.

paBHa 2;

HE MCHBIIIE, UeM 2;

HE SIBJIIETCS HYJIEBOM CTPOKOW;
paBHa 6.

5. Yemy paBHa cymMMa CTPOK MaTpHIIbl HHIIUIEHTHOCTH OPUEHTUPOBAaHHOTO rpada 6e3 netenb?

1.
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2. HE MEHBIIE, YeM 2;
3. He SABJISIETCA HYJIEBOU CTPOKOI;
4. paBHa 1.
6. Uemy paBHa momHOCTh P MHOXecTBa M = {2, 23, 3, 15, 2, 15, 18,9, 9}?
1. 70;
2. 96;
3. 6;
4. 9.

7. Pemute 3amauy ¢ momouipto auarpamm Jinepa-Benna. M3 100 npuexaBmux TypucToB 75
3HAJIW HEMEUKUU SI3bIK B 83 — ¢dpaHIy3ckuid; 15 demoBek He 3HAJIM HU HEMEIKOTO, HU
¢dpaniry3ckoro. CKOIbKO TYPUCTOB 3HAIN 00a 3T sA3bIKA?

1. 70;
2. 58;
3. 73;
4. 74.

8. Heoprpad G=(X,U), rne X = (1,2,3,4,5,6,7,8), 3a1an MaTpuiieid CMeXHOCTH R. DiaeMeHTHI 1i]
MatpuIlbl cMexXHOCTH R Heoprpada G umerot cienyrorue 3Hadenus: r18 =1; r58 =1; r16 =2;
128 =2; 178 =1; 176 =1; 136 =3; r46 =1, r34 =1. Onpenenure, yepe3 Kakue peopa U BEPUINHBI
MIPOXOJIMT SUJIEPOB MK B TAHHOM Tpade?

1. oitnepoB muka B rpade G mpoxoauT yepes Bce pEdpa;

2. sinepoB UK B rpade G mpoxoauT Yepe3 BEPIIMHBI ¢ YETHBIMA HOMEpaMu;
3. B manHOM rpade G He CONEPKUTCS IMICPOB ITUKIT;

4. >inepoB UK B rpade G mpoxoauT Yepe3 BEPIIMHBI ¢ HEYETHBIMA HOMEpPaMHU.

9. Kakue BeplIuHBI SBISIOTCS Nepru(epuitHbIMUA BEPIIMHAMMU, & KaKHe [IEHTPAIbHBIMU BEpIIMHAMU
B Heoprpade G=( X, U), rne X =(1,2,3,4,5,6,7), mo ero matpuiie MeTpuku M, snemeHTHI m(i])
umeroT 3HaveHus: 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.

1. mepudepuitapie BepmuHsbl: 1;3. [leHTpanbHbIe BEpIIMHEL: 7; 6;
2. nepudepuitabie BepmuHbl: 1;4. [lenTpanbHble BepuHsbL: 7; 6; 5;
3. nepudepuiiapie BepmuHsbl: 1;2;4. lleHTpansHbie BepmUHbL: 7; 6;
4. nepudepuitapie BepmuHbl: 1;2. [lenTpanbHble BEepIIUHEL: 7; 6.
10. Kakumu cBOMCTBaAMU OMPENENISICTCS OTHOIICHUE SKBUBAJICHTHOCTH OMHAPHOTO OTHOIICHUS Ha
MHOXECTBax?
1. pednekCUBHOCTD U TPAH3UTUBHOCTH;
2. CUMMETPUYHOCTb U TPAH3UTHUBHOCTB;
3. pedeKCUBHOCTh, CHAMMETPUYHOCTh, TPAH3UTUBHOCTD;
4. HeT BEpHOro OTBETA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. OnpeneneHue MHOXKECTBA, 3JIEMEHTa MHOXECTBA, MOJAMHOXECTBA, CIHOCOOBI 3aJaHUs
MHOXecTBa. Omnepanuu oObeAMHEHHUs, NepecedeHus, pa3HoCTH, nononHeHus. CBoiicTBa
omepauuii Hax MHOXecTBaMu. J[uarpammbl BeHHa.

2. IlpsamMble npou3BeneHuss MHOeCTB. Onpenenenue npsmMoro npoussenenus. [Ipumepsl. Teopema
0 MOIITHOCTH MHOKECTBa, 00pPa30BaHHOIO AEKAPTOBBIM IIPOU3BECHUEM N MHOXKECTB.

3. OtHowenwus, cBoiicTBa oTHoweHU. OOpaTHOe oTHOIIEeHHEe. OOpa3 1 mpooOpa3 MHOKECTBA A.
OOnacte ompeneneHuss W 00JacTh 3HaueHUs OuHapHOTO OoTHOomeHus R. Kommosumus
otHowmeHni. Ompenenenue GyHKIMH U oToOpakeHus. [lonarue obpatHOil (yHKIMH.

4. CnenuanbHble OMHApHBIE OTHOILEHMS, CBOMCTBA OMHAPHBIX OTHOLICHUHN: pe]IIeKCUBHOCTb,
AHTUPE(PIEKCUBHOCTh, CUMMETPUUYHOCTh, AHTUCUMMETPUYHOCTb, TPAH3UTHBHOCTD,
AQHTUTPAH3UTUBHOCTb.

5. AnreGpa JIoruKkH, Jorudeckue GyHKIuU (MM MepeKitovarenbHble QyHKIMHA U CIIOCOOBI UX
3aganus). Cyneprno3unuu 1 GopmMyIibl.

6. IIpeacraBnenue noruyeckux (YHKIMH pa3nuyHbIMU (opMmyiaamMu. DKBHUBaJCHTHbBIE
(paBHOCHIIbHBIC) (PYHKIINH.

7. OcHoBbl KOMOuMHatopuku. OO0mue mpaBuina KoMOuHatopuku. Popmysia BKIIOYECHHUH H
BbIKIIOYeHUH. [TpaBuiia cymmsl u npousBeaeHus. Kpyru Oiinepa.
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. Tunel paccTaHOBOK.
9. Pa3zmemenuss ¢ moBTOpeHUs MU U 0e3 HuX. OCHOBHBIC NPU3HAKKW PACCTAHOBKH THIIA

«pa3MelIeHusl ¢ MOBTOPeHUsAMU». Teopema 0 KOJIMYeCTBEe TaKMX PACCTaHOBOK.

10. OcHOBHBIE TpPH3HAKH «pa3MelmeHuss 0e3 moBTopeHHU». Teopema o mojacyeTe 4Yuciaa
PacCTaHOBOK YKa3aHHOTO THUIIA.

11. I[lepecTaHoBKH ¢ MOBTOpeHUSIMH M 0e3 HuX. OCHOBHBIC NMPHU3HAKH MEPECTAHOBOK 0€3
MTOBTOPEHUI.

12. Teopema o mojcueTe YMCIa paCCTAHOBOK O€3 MOBTOPECHHIA.

13. IlepecTaHOBKHU € MOBTOPEHUSAMHU. TeopeMa 0 MOACYETE KOJNYECTBA TAKMX MEPECTAHOBOK.

14. CoueTanusi ¢ MOBTOPEHUSIMH U 0e3 HUX. OCHOBHBIC MPU3HAKU COYETAHUN 0€3 MOBTOPEHMUI.
Teopema o mojcueTe KOIMYECTBA TAKUX COUYETAHUN.

15. OcHOBHBIE MPU3HAKK COYETAHUN C MOBTOPEHUsIMU. Teopema o mojicuere KOJIM4ecTBa COYETaHUI
¢ OBTOpeHUsIMU. OCHOBHBIE CBOMCTBA COYETAHUM.

16. Dnementsl Teopuu rpadoB. OCHOBHBIC ONIPEAEIICHNUs, TUITBI TpadoB.

17. Onpenenenne rpada, BepmuHbl, pedpa (ayru, neTiu, 3B€Ha), OTHONICHUE UHITUICHTHOCTH,
CTETEeHb BEpPIINHBI.

18. OcunoBHbie THMBI TpadoB (oprpad, Heoprpad, yHurpad, mynabTurpad, moaHsidi rpad).
MapuipyTsl, enu, UKIbl. CBA3HOCTD.

19. Cnoco6b1 3amanus rpadoB. MarTpulla MHOUACHTHOCTH AJS OPUEHTUPOBAHHOTO H
HEOPHEHTHPOBAHHOTO Tpada.

20. Crucok pebep. MaTpuiia CMEXXHOCTH sl OPUEHTUPOBAHHOTO ¥ HEOPUEHTUPOBAHHOTO Tpada.

9.1.3. Tembl 1a00paTOpPHBIX padoOT

. JloxazaTenbcTBa paBEHCTBA MHOXKECTB.

CBolicTBa OTHOILIEHUH. Perienne npuMepoB Ha MHOXKECTBAX.

. YHapHble 1 OuHapHbIe onepanuu Haja rpadgamu. CTpyKTypHBIH aHanu3 rpada. OnpeneneHue B
rpade Koau4yecTBa MApUIPYyTOB 3aJaHHON AnuHBL. OnpeneneHue MeTpuku rpada. CBI3HOCTh
rpaga.

4. Haxoxxnenue KpaTdaiimero mapupyTa B rpade. HaxoxxaeHne MUHMMaIbHOTO MapiipyTa B

rpade. HaxoxaeHne MakCUMalbHOTO TIOTOKA Ha TpaHCIOpTHOM cetu. [lapocoueranue (rpads

Ké&nwura).

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJpHO
oOpamaTbcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
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Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U UHBAJIHU/10B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0POBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepuabl, EPEYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7oMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUsA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JI1s1 SN ¢ HAPYIIeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONIOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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[Ipu HeoO6XOAMMOCTH AJIsl JIUI] C OTPAHUYEHHBIMU BO3MOXXKHOCTSIMU 3J0POBbS U MHBAJIUJIOB
MpoLEeaypa OLEHUBAHUS PE3YIbTAaTOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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