MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

Fﬁj W ‘ TUSUR YTBEPXIAIO
1 UNIVERSITY IpopexTop 1o VP
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Baagenew: Cenqenko MNapen Bacwasenns

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
JUCKPETHAS MATEMATUKA
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VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 2 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
JlaGopaTopHbie 3aHITHS 36 36 4acoB
CamocTtosarenbHas pabora 54 54 4acoB
OO0mmas TpyJI0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 2

Tomck
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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
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OIIK-1. Cnocoben
aHAJIM3UPOBATh 3a/1a4n
pohecCHOHATLHOM
JIEATETLHOCTH Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.1. 3HaeT npuHIUIBL,
METOMBI M CPEJCTBA PEIICHHS
CTaHJAPTHBIX 3a]1a4
npohecCHOHATLHOM
JeSITETIHbHOCTH HAa OCHOBE
ITOJIOKSHUM, 3aKOHOB B
METO/IOB €CTECTBEHHBIX HAYK
¥ MaTeMATUKH

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 pemathb
CTaHJapTHBIE 3a]]a41
npodecCuoHaIbHON
NeSITEeIbHOCTH Ha OCHOBE
MTOJIOKEHUH, 3aKOHOB B
METOJIOB €CTECTBEHHBIX HayK
Y MaTeMAaTHUKH

YmMeeT miaHupoBaTh U GOPMYITHUPOBATH
3a/1aud UCCJIE0OBAHMS, peliaTh CTaHAapPTHHIC
npodeCCHOHAIBHBIC 33/1a4l C IPUMEHEHUEM
3HAHUW TUCKPETHOM MAaTeMaTHUKHU, METOJ0B
JIUCKPETHOM MAaTeMaTUKHU

OIIK-1.3. Bimageet HaBBIKAMU
HCIIOJIB30BaHUA OCHOBHBIX
ITOJIOKECHHUH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAayK U
MaTeMaTUKHU IJId aHaan3a
3a/1a4 mpoQecCHOHANBHON
JIESITEILHOCTH

Brageer HaBbIKAMH TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIEAOBaHUS
00BEKTOB PO eCCUOHATILHON ACSITENFHOCTH,
MOJEJIMPOBAHUS PA3IMYHBIX IPOLIECCOB C
MPUMEHEHHUEM METOJ0B AUCKPETHOM
MaTEeMaTHKU

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
. Bcero |CemecTpsl
Bunel yueOHOIM nesTeNbHOCTH
4acoB |2 ceMecTp
KonrakTHas ayguropHasi pa6oTta o0y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 18 18
JlaGopaTopHble 3aHATUS 36 36
CamocrosiTeibHas padoTa 00y4aomuXxcs, B T.4. KOHTAKTHasI 54 54
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyieM, BCero
[ToaroroBka k 3auery 14 14
IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 32 32
Oo0mast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpyroemMkocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
tabnuue 5.1.
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Ta6mmma 5.1 — Paznensr (TeMbl

JUCIUTIIIMHBI ¥ BUABI YI€OHOHN JACSITEIHHOCTH

HasBanus paznenos (Tem) Jlex. | JlaO. Cam. Bcero yacos dopmupyembie
JTUCIUTUTUHBI 3aH., 9 | pab. | pab.,u | (0e3 3x3aMeHa) KOMIIETCHITUHT
2 cemecTp
1 BBogHbIe MON0KEHUS 2 - 4 6 OIIK-1
2 Teopust MHOXKECTB 2 4 12 18 OIIK-1
3 Teopust oTHOLIEHHIT 2 4 12 18 OIIK-1
4 Teopus rpadoB 8 12 13 33 OIIK-1
5 DkcrpemMarbHbIC 3aa41 Ha 4 16 13 33 OIIK-1
rpadax.
Uroro 3a cemectp| 18 36 54 108
HUroro| 18 36 54 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

Ha3Banus paznenon
(TeM) TUCIUILTAHBI

Copepxanue pa3aenoB (TeM) AUCIUTITIHBI
(B T.4. 1O JIEKLIUSAM)

TpynoemkocThb
(JIeKIMOHHBIE
3aHATHA), U

dopmMmupyembie
KOMIIETEHILIUH

2 cemecTp

1 BBogHrle
[IOJIOKEHUS

JluckpeTHas MaTeMaTHKa, €€ MECTO U CBSI3b
C APYTUMH JUCIUTUIMHAMM.

OIIK-1

Hroro

2 Teopusi MHOKECTB

OCHOBHBIE TIOHSTHS TEOPUH MHOKECTB,
cnocoOsblI 3a71anus. Anredpa MHOXKECTB.
Omneparnuu Hag MHOXecTBaMU. OTHOILICHHUS.
[IpencraBneHrne MHOKECTB.

U oTHOlIeHU B DOBM.

OIIK-1

Htoro

3 Teopust OTHOLIEHUH

OTHomIeHHS, CBOICTBA OTHOILICHUH.
Ob6partHoe oTHoOIIeHHe. OOpa3 u mpoodpa3s
MHoOkecTBa A. O0nacTh onpeeneHus u
007acTh 3HaUeHUs1 OMHAPHOTO OTHOIIEHUS
R. Kommo3unus orHomenuii. CnenuanbHbIe
OuHapHbIe

OTHOIIICHHUS, CBOMCTBA OMHAPHBIX
OTHONICHUM: PeIIEKCUBHOCTb,
aHTUPE(DIECKCUBHOCTH, CHMMETPUYHOCTb,
AHTUCUMMETPUYHOCTb,

TPaH3UTUBHOCTb, AHTUTPAH3UTUBHOCTD.
OTHOIllIEHNE YKBUBAJICHTHOCTH. OTHOIIIEHUE
MOpsI/IKa: OHATHE MPEINOpsIIKa Ha
MHOECTBE A, YACTUUHOT'O MOPSIJIKa,
nuHeHoro nopsaka. [lonstus
HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

3JI€EMEHTA YACTUYHO YMOPSA0UYEHHOTO
MHOXECTBA.

OIIK-1

HUroro
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4 Teopwus rpados OCHOBHBIE TIOHATHS TEOPUH TpadoB. 8 OIIK-1
MapuipyTsl 1 yTH B rpadax. Jlepesbs u
HarpyxeHHsle rpadsl. Haxoxnenue
MHUHHUMAaJIBHOTO OCTOBHOTO JI€PEBA.
TpaHcnOpTHBIE CETH.

Hroro 8
5 DKkcTpeMasbHbIe BHyTpeHHE yCTONYMBBIE MHOKECTBA 4 OIIK-1
3aja4n Ha rpadax. BepiuH rpada. Packpacka BepmH
rpaga. Packpacka pébep rpada.
Hroro 4
Hroro 3a cemectp 18
Hroro 18

5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMOoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATHUSA

HaumenoBanue 1abopaTopHbIX pabOT MpHUBEACHO B TabiuIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padboT

HaszBanus pasznenos dopmupyembie
HaumenoBanwue mabopatopHbix padboT | TpymoeMKocTh, 4
(TeM) TUCIUTIITUHBI KOMIIETEHIINU
2 cemecTp
2 Teopust MHOXKECTB JloxazarenbCcTBa paBEHCTBA MHOKECTB. 4 OIIK-1
HUroro 4
3 Teopust oTHOLIEHUI CaolicTBa oTHOIIICHUH. Penienne 4 OIIK-1
IPUMEPOB HA MHOXKECTBAX.
HUroro 4
4 Teopwus rpados VYHapHbIe 1 OUHApHBIE OTIEPAITUH HAJI 12 OIIK-1
rpadamu. CTpyKTypHBIN aHATIN3
rpada.
Omnpenenenue B rpade KonmdecTna
MapIIpyTOB 3a/1aHHON JITTHHEI.
OmnpeneneHne METPUKY rpada.
Casi3HOCTH Tpada.
Hroro 12
5 DkcTpeMasbHble HaxoxneHue kpardaiinero Mapuipyra 16 OIIK-1
3aj1a4u Ha rpagax. B rpade. HaxoxxaeHrne MUHUMAaIbHOTO
MapuipyTa B rpade. Haxoxnenue
MaKCHUMAaJIbHOT'O IIOTOKA Ha
TpaHCIIOpTHOM ceTu. [lapocoueranue
(rpacer Kénura).
Htoro 16
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoexkT / kypcoBasi padora
He npenycMoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTesIbHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEeMble KOMIIETEHIIMH MPECTaBICHBI B
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Tadymie 5.6.

Tabmuma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

Ha3zBanus .
pas/IeoB (TeM) Bunsl camoctosrensnont | Tpynoemkocts, | PopMupyembie DOpMBI KOHTPOIS
N — paboTHhI q KOMIIETEHITHH
2 cemecTp
1 BBoansie [ToaroroBka k 3auery 2 OIIK-1 3auér
IOJIOKCHHUS IloaroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 Teopus ITogroroska k 3auery 2 OIIK-1 3auér
MHOXCCTB [Toaroroska k 8 OIIK-1 Jlaboparoprast
naboparopHoii padore, pabora
HalMCcaHue OTYeTa
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 12
3 Teopus [TonroroBka K 3auery 2 OIIK-1 3auét
OTHOLICHUI [ToaroToBka K 8 OIIK-1 JlaGopatopHast
nabopaTopHO# padoTe, paborta
HarmucaHue oT4yera
ITogroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 12
4 Teopus rpados |I[loaroroBka k 3a4ety 4 OIIK-1 3auér
ITogroroska k 8 OIIK-1 JlaGopaTopHas
nabopaTopHoii pabdore, pabota
HamucaHue OT4eTa
IloaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 13
5 OkctpeManshble |Iloaroroska k 3auety 4 OIIK-1 3auér
3anaun Ha rpadax. |[ToaroroBka K 8 OIIK-1 Jla6opaTopHas
naboparopHOit padore, pabora
HalMcaHue OTYeTa
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 13
Uroro 3a cemectp 54
Hroro 54

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUEHUHU AUCLUUILINHBI, U BUOB

3aHATHN

dopmupyembie KOMIETEHIINH

Buapl yaeOHOI AesTENBHOCTH

Jlek. 3aH. |Ha6. pao. |CaM. pao.

DopMBbI KOHTPOJIS
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OIIK-1

+ 3auér, JlTaboparopnas padora,
TecTtupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

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
2 cemecTp

3auét 0 0 50 50

JlaGopartopnast pabota 12 12 12 36

TectupoBanue 4 5 5 14

HToro MakcumyM 3a 16 17 67 100

nepuos
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

bannel Ha naTy TEKymero KOHTPOJIsS Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK 3

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

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 0amwios

F (HeynoBIeTBOPUTEIHHO)

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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https://edu.tusur.ru/publications/5864

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://e.lanbook.com/book/206510.

3. lesenes, FO. I1. COopHUK 3324 1O TUCKPETHOW MaTeMaTUKE (I MPAKTHYCCKUX 3aHATHH B
rpynmnax) : yueonoe nmocodbue / 1O. Il. lleBenes, JI. A. [Tucapenko, M. 1O. IlleBeneB. — CaHKT-
[Tetepbypr : Jlaaw, 2022. — 528 c¢. [DnekTpoHHBIN pecypc]: — Pexum pgoctymna:
https://e.lanbook.com/book/211148.

4. HoBukoB, ®. A. JIuckpeTHas MaTreMaTUKa JJIs MPOTPAMMHUCTOB : Y4eOHOe mocobue it By30B /
®. A. HoBukos. - 2-¢ u3a. - CII6. ; M. ; Huwxkauit Hosropog : Ilutep, 2007. - 363[5] c. (Hanuuue B
oubmorexke TYCVYP - 79 3k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

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

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

1. JQuckpeTHast MaTeMaTuka: MeToAnuecKue yka3aHus Mo MOATOTOBKE K JJA0OPAaTOPHBIM 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 IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLUUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st U ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s U ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne 1Sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTcst MybTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue Jisl JJa0opaToOpPHBIX padoT

JlaGopatopusi MHPOPMAITMOHHBIX TEXHOJOTHI: yuyeOHasi ayJuTOpHs I MPOBEACHUS 3aHATHI
MPaKTUYECKOTO THIA, yueOHast ayAUTOPUs JJIS MIPOBEACHUS 3aHIATHI 1a00paTOPHOTO TUTIA, TOMEIICHHE
JUISL CaMOCTOsATENbHOM paboThl; 634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuma, a. 74, 323 aya.

CornacoBaHa Ha noptane N2 71073 8


https://e.lanbook.com/book/206510
https://e.lanbook.com/book/211148
https://e.lanbook.com/book/210278
https://edu.tusur.ru/publications/6569
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Onucanue UMeroLerocss 000pya0BaHuUs:

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

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

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

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

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

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

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 BBogHbIE MONT0KEHUS OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist

3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 Teopusi MHOKECTB OIIK-1 3auér IIepeuyens BOpocoB 11t
3aueTa
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
3 Teopus OTHOIIEHUN OIIK-1 3auér IIepeuens BonpocoB 11t
3aueTa
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
4 Teopwus rpados OIIK-1 3auér [Iepeuyens BonpocoB it
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
5 DkcTpeMasbHble 3a]]a4ul Ha OIIK-1 3auér [Iepeuyens BonpocoB i
rpadax. 3auera
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K cTeneHH CHOPMUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Yto Ha3bIBaETCSI KOMIIOHEHTOM CBA3HOCTH rpada’?
1. cBs3HBIM noArpad 3amanHOro rpada;
2. 4actb rpada;
3. HauOOJIBIIMI MO BXOXKICHUIO BEPIIMH CBSI3HBIN MoArpad 3a1anHoro rpada;
4. nmoarpad, y KOTOPOro BCE BEPIIMHBI CMEKHBIE.
2. Kakas nmocnenoBaTeIbHOCTh Ha3bIBaeTCs MapiipyTom B rpadhe G=(X,U)?
1. mocimenoBaTeNbHOCTh BEPIIMH U3 MHOXKecTBa X U p&bep m3 MHOokecTBa U rpada
G=(X,U);
2. TOCIIe0BATEIBHOCTh BEPIINH M3 MHOXecTBa X M pébep m3 mHoxectBa U rpada
G=(X,U), xoTopasi HAUMHAETCS U 3aKAHYMUBAETCS B BEPIIMHAX JaHHOTO Tpada;
3. mocnaenoBaTeIbHOCTh BEPIIMH U3 MHOXKecTBa X U p&bep u3 MHoxecTBa U rpada
G=(X,U), B KOTOpO¥ COCETHHE BEPIIUHBI — CMEKHBIE;
4. mocnenoBaTeNbHOCTh BEPIINH M3 MHOXecTBa X W pébep mu3 mHoxectBa U rpada
G=(X,U), B KOTOpO¥ COCETHHE BEPIINHBI — UHIIUICHTHHIE.
3. Kakoii rpad Ha3pIBaeTCs CBI3HBIM HEOPHEHTHPOBaHHBIM Ipadom G=(X,U)?
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1. coaepskaluii TOJIBKO OJHY KOMIIOHEHTY CBSI3HOCTH;

2. coaep:Kaliuil TOIbKO OJJHY KOMIOHEHTY CBSI3HOCTHU U B HEM BCE BEPILIMHBI B3aUMHO
JOCTUKHUMBIL;

3. y KOTOpOro BCE BEPIIMHBI B3AUMHO JOCTHKUMBI, U JIJISl KX /10 Mapbl BEPIIUH X, Y , U3
MHOXkecTBa X, NyTh, BEIYIIUNA U3 BEPIIMHBI X B BEPUIUHY Yy, COAEPKHUT TOXKE
MOJIMHO’KECTBO BEPILIUH U pEOep, UTO U MyTh, BEAYIIMH U3 BEPILUHBI Y B BEPIIUHY X;

4. conepikaluid TOJBKO OJJHY KOMIIOHEHTY CBSI3HOCTH U B HEM €CTh BEPUIMHBI B3aUMHO
JOCTUKUMBIE.

4. YeMy paBHa cyMMa CTPOK MaTpHUIbl HHIUJEHTHOCTH OPUEHTHUPOBAHHOTO rpada, eciu TpEM
BEpIIMHAM UHIUICHTHBI pEOpa-neTaun?

1. paBHa 2;

2. HE MCEHBIIE, YeM 2;

3. He SABJISIETCA HYJIEBOU CTPOKOI;

4. paBHa 6.

5. Uemy paBHa cymMMa CTPOK MaTpHIIbl HHIIMIEHTHOCTH OPUEHTUPOBAaHHOTO rpada 6e3 netenb?

1. paBHa 2;

2. HE MCEHBIIE, 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 3ajauy ¢ momouibto auarpamm Oiinepa-Benna. M3 100 npuexaBmux TypucToB 75
3HAJIW HEMEUKUU I3bIK B 83 — dpaHIy3ckuid; 15 demoBek He 3HAJIUM HU HEMEIKOTO, HU
¢dpaniry3ckoro. CKOIbKO TYPUCTOB 3HAIN 00a 3TH sA3bIKA?

1. 70;

2. 58;

3. 73;

4. 74.

8. Heoprpad G=(X,U), rne X = (1,2,3,4,5,6,7,8), 3aman MaTpuiieid CMeXHOCTH R. DiIeMeHTHI 1i]
MatpuIlsl cMeXHOCTH R Heoprpada G umeroT cienyrormue 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
MIPOXOJMT 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 HOMEpaMHu;

3. B marnHOM rpade G He CONEPIKUTCS IICPOB ITUKIT;

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

9. Kakue BeplIMHBI SBISIOTCS Nepu(epuitHbIMUA BEPIIMHAMM, & KaKHe [IEHTPAIbHBIMU BEPIIMHAMU
B Heoprpade G=( X, U), rne X =(1,2,3,4,5,6,7), mo ero matpuiie MeTpuku M, snmemeHTsI 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(S 6)=1 m(5 =1 m(6 7)=1.

. nepmbepHHHme BEpIIMHBL: 1;3. HGHTpaJ'IBHBIe BEpIIUHBL: 7; 6;

2. nepudepuitabie BepmuHbl: 1;4. [{eHTpanbHbIC BEPITUHBI: 7, 6; 35;

3. nepudepuiiapie BepmuHsbl: 1;2;4. lleHTpansHbie BepmuHbL: 7; 6;

4. nepudepuitapie BepmuHbl: 1;2. [lenTpanbHbIe BEepIIUHEL: 7; 6.

10. Kakumu cBOMCTBaMH OMPEACISIETCS OTHOIICHUE SKBUBAJEHTHOCTH OMHAPHOTO OTHOIICHUS Ha
MHOX€ECTBax?

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. OnpeﬂeneHHe MHOXECCTBA, 3JICMCHTA MHOXECTBa, IIOAMHOXCCTBA, CIOCOO0BI 3aJaHuA
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

W —

MHOXecTBa. Omeparuu o0ObeIUHEHUS, TEPEeCeUeHUs, pa3HOCTH, AonoHeHus. CBoilcTBa
omnepauuii Haa MHoKecTBamH. J{marpammbl BenHna.

. IIpsimble npousBeneHust MHOKeCTB. Onpeaenenue npssmoro npoussenenus. [Ipumepsl. Teopema

O MOIIIHOCTH MHOKECTBA, 06p330BaHHOl"O ACKApPTOBBIM IPOU3BEACHHUEM N MHOXKECCTB.

. OTHomeHus1, cBoiicTBa oTHOMmEeHUH. OOpaTHOe oTHOMmEeHue. OO6pa3 u mpoodpa3 MHOKECTBA A.

Ob6nacte ompeneneHus u obnacTh 3Ha4YeHUs OuHapHOTO OoTHOomeHHs R. Kommosumus
otHomeHu. Omnpenenenne GyHKIUU u oToOpaxeHus. [lorsTue oOpaTHON (DyHKIHH.

. CneunanbHbple OMHApHbIE OTHOILIEHHMS, CBONCTBA OMHAPHBIX OTHOUIEHUMN: Pe(IeKCUBHOCTD,

aHTI/IpC(i)J'ICKCI/IBHOCTB, CUMMCTPUYHOCTE, QAHTUCUMMCTPHUYHOCTb, TPaH3UTHUBHOCTD,
AHTUTPAaH3UTUBHOCTD.

. Anrebpa n0THKH, JOTHYECKHE QYHKIUH (MU MEepEeKI0YaTe/bHble PYHKIIMA B CITOCOOBI UX

3amanust). Cyneprno3unuu u GopMyJibl.

. [IpencraBinenue norudeckux QYyHKHUN pa3naudHbIMU (QopMyiaamMHu. DKBHUBAJECHTHBIE

(paBHOCHIIbHBIE) (DYHKITHH.

. OcHoBbl kKOMOMHaTOpuku. OOmUe mpaBuiaa KomMOuHaTOpuku. DopMyrna BKIOUYECHUN U

BbIKJTIOUeHM. [IpaBuna cymmbl u npousBenenus. Kpyru Ditnepa.

. Tunel paccTaHOBOK.

Pasmemenus ¢ moBTtopeHussMu u 06e3 HuXx. OCHOBHBIE NPHU3HAKHU PACCTAHOBKH THUIA
«pa3MelIeHus ¢ MOBTOpeHUsAMU». Teopema 0 KOJIMYeCTBE TaKMX PACCTaHOBOK.

OCHOBHBIE TMPH3HAKH «pa3MelmeHus 0e3 moBTopeHHi». Teopema o mojacyeTe 4Yuciaa
PacCTaHOBOK YKa3aHHOTO THUIIA.

[lepecTaHoBkU Cc MOBTOpEeHUsIMH U 0e3 HUX. OCHOBHBIE MPU3HAKU MEPECTaHOBOK 0e3
MTOBTOPEHUI.

Teopema o mojicueTe 4rciia pacCTaHOBOK 0€3 TOBTOPECHUIA.

[TepectanoBKkU ¢ TOBTOpeHUAMHU. Teopema 0 mocuere KOJIMYeCcTBa TAKUX MEPECTaHOBOK.
CoueTaHus ¢ MOBTOPEeHUSAMH M 0e3 HUX. OCHOBHBIC MPU3HAKU COYETAaHUN 0€3 MOBTOPEHUM.
Teopema o0 mojcueTe KOIMYECTBA TAKUX COUYETAHUN.

OCHOBHBIE TPU3HAKKU COUYETAHUM C TOBTOPEHUSMU. TeopeMa 0 MoACYEeTe KOJNYECTBA COUETaHUI
¢ OBTOpeHUsIMU. OCHOBHBIE CBOMCTBA COYETAHUM.

OnemeHTsl TeopuH rpado. OCHOBHBIE ONpeAEIEeHUs, TUIIBI TPadoB.

Onpenenenne rpada, BepmImHbl, pedpa (Iyru, NeTiu, 3B€Ha), OTHONICHUE WHIIUICHTHOCTH,
CTETEeHb BEpPIINHBI.

OcHoBHble Tunbl TpadoB (oprpad, Heoprpad, ynurpad, mynbturpad, moaHsiii rpad).
MapuipyTsl, enu, HUKIbl. CBA3HOCTD.

Crnoco6b1 3amanus rpados. MaTpuua HHOMIEHTHOCTH IJs OPUEHTUPOBAHHOTO U
HEOPHEHTHPOBAHHOTO Tpada.

Cnucoxk pedep. MaTpuiia CMEXKHOCTH 1711 OpPUEHTHPOBAHHOTO U HEOPUEHTUPOBAHHOTO rpada.

9.1.3. Tembl 1a00paTOpPHBIX padoOT

I[OKEB&TGJILCTB& PAaBCHCTBA MHOXCCTB.

. CBoiicTBa oTHOLIEHUH. Penienre npumMepoB Ha MHOKECTBAX.
. YHapHble 1 OuHapHbIe oniepanuu Haja rpadgamu. CTpyKTypHBIH aHanu3 rpada. OnpeneneHue B

rpade Koau4yecTBa MApUIPYyTOB 33JaHHON AnuHBL. OnpeneneHue MeTpuku rpada. CBI3HOCTh
rpaga.

Haxoxxnaenue kparuaiimero mapupyrta B rpade. HaxoxaeHue MUHUMAaIbHOTO MapuIpyTa B
rpade. HaxoxaeHne MakCUMaIbHOTO TIOTOKA HA TpaHCIOpTHOM cetu. [lapocoueranue (rpadu
Ké&nwura).

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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