MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
JIMCKpeTHass MaTeMaTHKa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crieruanbHocTh): 09.03.04 IIporpamMMHuas MH)XeHepust
HanpasnenHocts (ripo¢uns): IIporpaMMHasi HH)KeHepHUsi

dopma obyueHUs: 3a04Has

dakysnbreT: 3UuB®, 3a0uHbIi U BeuepHUH (paKy/IbTeT

Kadenpa: AOU, Kadegpa aBromaruzanuu 00padoTku uHGopManuu

Kypc: 1

Cemectp: 1, 2

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 1 cemecTp 2 cemecCTp Bcero EayHuiib
1 |Jlekuuu 6 2 8 yacoB
2 |lIpakThueckue 3aHATUSA 6 6 12 4yacoB
3 | Bcero ayIMTOpPHBIX 3aHATUN 12 8 20 4yacoB
4 | CamocrosiTesibHasi paboTta 96 55 151 4yacoB
5 |Bcero (6e3 3K3aMeHa) 108 63 171 YacoB
6 |IloaroroBka u cjada 5K3aMeHa 9 9 YyacoB
7 | O61wasi TpyA0eMKOCTb 108 72 180 4yacoB
5.0 5.0 3.E

KoHTposbHbIe paboThl: 2 cemecTp - 1
OK3aMeH: 2 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ,ﬁ[pbl
npotokos Ne 303 ot « 20 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 09.03.04 TIporpamMmmMHas uHxeHepusi, yTBepkaeHHoro 2015-03-12 rosga, paccMOTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
MaTteMaTHK Kad. AOU CunuunnoBa JI. U.

3aBepytomuii obecreunBarolei Kag.
AOHA Exnaxkos FO. II.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHus [OrOTOBKY (CIeLjuaJbHOCTH).

Hekan 3uB® Ocuros U. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

AON Exnakos IO. II.
OKCIIepThI:

MeToAuCT Kaeapa AOU Konosanosa H. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
v3yuyeHUe TOHATUA W MeTOAOB AMCKPeTHOTO MOZE/JWPOBaHMUsl, UX B3aUMOCBSI3U W Pa3BUTHS,
COOTBETCTBYIOL[MX METOZOB pacyéTa U aJIfOPUTMOB, a TaKKe NIPUMEHeHUe UX [J/Is1 PellleHrs HayUHbIX U
TpakTUYeCKUX 3a/a4y

1.2. 3agauy JUCIMIIIAHBI
— pa3BUTHE AJIFOPUTMUUECKOTO U JIOTUYECKOTO MBILIIEHHsI CTYJEeHTOB, OB/a/leHHe MeTOAaMU
WCC/IeIOBAaHUST M PeIlleHysT 3a/jad, BbIpabOTKa y CTY[EHTOB YMEHHsI CaMOCTOSITe/IbHO pPacCIIUpsSTb CBOM
MaTeMaTuyecKue 3HaHUs U TPOBOIUTh MaTeMaTHUueCK1i aHa/Inu3 NMPUK/IaJHbIX CUTYaLui

2. Mecro pucuuninssl B crpykrype OITIOII
HucturvHa «/JuckpeTHast MateMatuka» (B1.B.O/1.2) otHocuTcs K 610Ky 1 (BapuaTHBHasi YacTh).
[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMHUPYIOLMMM  HadajbHble 3HaHUS, SIBISIOTCSA
c/leflytolye AUCLMIUIMHBL: Anrebpa U reoMeTpusl.
[Mocnenywomummu  AUCLUIVIMHAMU ~ sBAsitoTCs:  VIHopmaTtMka W IIporpamMMypoOBaHMe,
Maremaruyeckast JIoTMkKa W Teopusi anroputMoB, OpraHusaius 0a3 AaHHbIX, Teopusi BepOsSITHOCTeM U
MaTeMaTnyecKasi CTaTUCTHKA.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— [TIK-12 crocob6HOCTRIO K (opManu3aliud B CBO€H TIpeAMeTHOW 007acTH C  y4eToM
OrpaHUYEHUU UCII0/Ib3yEMbBIX METO/I0B UCC/IeOBaHuS;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEI CTYZEHT JOJKeH:

— 3HaTh * OCHOBHbIE MOHATHS aaredpbl MHOXKECTB, ¢ OMHApHBIE OTHOLLIEHUS U UX CBOMCTBa,
OTHOLIEHHS1 5KBUBAJIEHTHOCTH U TMOPSAKA, * OCHOBBI TEOPUU YIIOPSJOYEHHBIX MHOMKECTB, * OCHOBBI
peJISIUOHHON anreOphl, * OCHOBHBbIE TOHSTHS TeOPUH TpadoB, * MapLIPYThl, LUKJbI, CBS3HOCTh, *
MOHSTHSI 130MOp(dH3Ma 1 MJIaHaPHOCTH rpadoB, * OCHOBHBIE TIOHSITHS KOMOMHATOPUKH,

— yMerhb °* paboTaTb C MaTeMaTH4eCKOW JIMTepaTypoOM; * W3/araTb Marepydasa B YCTHOU U
MMCbMeHHOM (hopMe, * IPUMEHSITh MOZIe/TU IMCKPeTHOW MaTeMaTHKH [Jisl pellieHus] PaKTUUeCKUX 3a7,a4u

—  BJIafeTh * MeTO/laMU DeLIeHHs 3aJa4 TeOPUH MHO)KeCTB, KOMOMHATOPHOTO aHa/In3a, TeOpPUn
rpa¢oB, * HaBbIKAMU TOATOTOBKH OTUYETOB, TIpe3eHTaLui

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI COCTaB/sseT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Bujibl yueOHO¥ /1esITeTbHOCTH Bcero uacos CemecTpel
1 cemectp 2 cemecCTp

AynuTopHbIe 3aHATHS (BCETO) 20 12 8
Jlekuym 8 6 2
ITpakTryeckue 3aHSITHS 12 6 6
CamocTosiTenibHast paboTa (Bcero) 151 96 55
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 34 24 10
CaMocTosiTenlbHOe U3yueHue TeM (BOTIPOCOB) 96 72 24
TeopeTHYeCKOM YacTu Kypca

BbInoiHeHre KOHTPOJTBHBIX padboT 21 21
Bcero (6e3 3x3ameHa) 171 108 63
ITogroroBka u cflaya sK3aMeHa 9 9
OO0111ast TPYJOEMKOCTD U 180 108 72
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3aueTHble EquHUIIBI

5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

= e
=8
T g = @
= - n 3 =
= S = | 5z X
Hassanus paszenoB JUCLIUIIIUHBI £ 5 5 o O £ £
S 5 & g0 2 E
= ) @] 8 U=
= = M O 2 g
=% =
= =]
O
1 cemecTtp
1 OCHOBBI TEOpHK MHOKECTB 2 4 36 42 [TK-12
2 BrHapHbIe OTHOLIEHHWS 2 2 36 40 [TK-12
3 PesiAliMoOHHbBIE OTHOIIIEHHUS 2 0 24 26 IK-12
Wtoro 3a cemecTp 6 6 96 108
2 cemeCTp
4 KombuHaTopuKa 0 4 24 28 [MK-12
5 OcHOBbI Teopuu rpagos 2 31 35 [MK-12
Wtoro 3a cemectp 2 6 55 63
Ntoro 8 12 151 171
5.2. Copep)xaHue pa3/e/ioB JUCLHHUILUIMHBI (110 JIeKIUAM)
CojiepskaHue pa3/ienioB AUCLIUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCLUTIIVH (TI0 JIEKIUSIM)
v L 5
= a4 =
S i3
CopepykaHue pasziesioB JUCLMITIMHBI 10 =] > O
HasBanus paszenos ACP pasa AHED g7 o E
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
1 cemectp
1 OCHOBBI TEOpHH MHOKECTB [TonsTrie MHOKecTBa. Crioco0bI 3a/jaHus 2 [TK-12
MHOXeCTB. OCHOBHBIE OIpe/ie/IeHus].
Onepaiuy HaJi MHOXKe CTBaMU.
Huarpammbl Ditepa-BeHHa. CucTembl
MHOXXeCTB. 3aKOHbI anreOpbl MHOXKECTB.
Nroro 2
2 BbrHapHbIe OTHOLLIEHUS LekapToBo npousBejeHre MHOKeCTB. 2 [MK-12
Onpenenenrie GUHAPHOTO OTHOIIEHUSI.
Crioco6nI 3aiaHust OMHAPHOTO
oTHoLIeHUs1. CBOKCTBA OTHOLLIEHUM.
OTHolLIeHN e 5KBHBa/IeHTHOCTHU.
OTHoLLIeHKe nops/IKa.
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HToro 2

3 PesiiLiiOHHBIE OTHOLLIEHUS [lekapToBO rpomn3BeieHre Tpex u bosee 2 [TK-12
MHOXeCTB. IIoHsATHe pessiLMOHHOIOo
oTHoueHus1. CBOMeCTHMbIe OTHOLLIEeHUS.
Ornepauyy Hafi OTHOLLIEHUSMU
PeSILIMOHHON anreOpsbl.

Ntoro 2
WTtoro 3a cemecTp 6
2 ceMeCTp
5 OcHOBBI Teopuu rpados [Tonsitue rpada. Buzpl rpados. 2 [MK-12

OpueHTHpOBaHHbIE U
HeopreHTHPOBaHHbIe rpadbl. CriocoObI
3afaHus rpada. Marpuusl rpada. I'padsr
u OuHapHble oTHOILEHUs1. V3omMopdusm
rpados. [TnaHapHOCTb. CBA3HOCTb.
MapuipyThbl Ha rpadax. DiyiepoBbl LIUKIbI

Y LIelH.

Ntoro 2
Wroro 3a cemectp 2
Ntoro 8

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEeXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMU (TTOC/IEIYFOIIMMU ) JUCLIUTITMHAMMU TIPe/ICTaB/IeHbI B Tabuile 5.3.
Tabnuiia 5.3 - Pa3gensl AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pasziesioB JaHHOM JUCLUTUIAHBI, [7151 KOTOPbIX
HeoOXoAuMO u3yyeHue 00eCreurBarIUX 1
obecrieurBaeMbIX JUCLUTIIH

1 2 3 4 5

[IpeniiecTByroLLIMEe JUCLUATITUHBI

HavmMeHoBaHUe JUCLIATITUH

1 Anrebpa v reomMeTpus + +

[Tocnenyroume AUCLUIIMHGI

1 ndopmarrka v IporpaMMUpPOBaHHe + + + +
2 MareMaTryecKasi JIOTHKa ¥ TeOpust N

aJIrOPUTMOB

3 Opranu3zanus 6a3 JaHHBIX + +

4 Teopust BepPOSITHOCTEH U MaTeMaTHUeCKast N N

CTaTHUCTHKA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (HOpMUpPYeMbIX TPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/IeHo B Tabmwiie 5.4
Tabmuia 5.4 — CooTBeTcTBHE KOMIIETeHLMH W BUJIOB 3aHSATHM, (QOpPMHDyeMbIX TpU H3yueHUU
VICLIUTI/TUHBI

Buapbl 3anaTHIA DopMbI KOHTPOJIS
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KomneTeHiyun
Jlekiumn

[IpakTryeckre 3aHATUS
+ | CamocTosiTesibHas pabora

+

IK-12 + KoHTposbHast paboTa, 3K3aMeH,
CobecenoBanne, Orpoc Ha

3dHATUAX

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
He npegycmorpeno PYII

7. JIabopaTopHbIe paboThI
He nipenycmotpeno PYII

8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
HanmeHoBaHMe TIpakTHUe CKUX 3aHSATHH (CeMUHApOB) TIpHBeeHo B Tabuie 8.1.
Tabnuna 8. 1 — HaumeHoBaHMe MPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)

T <5}
£ z =
g S =
HaumeHoBaHMe TIpakTUUeCKUX 3aHATUN =] > T
Ha3sganwus pasgenos 57 =
(cemnHapoB) s g g
& 8 =
2 o 2
= ©
1 cemectp
1 OCHOBBI TEOPUM MHOKECTB Onepaumu Hai MHOXKeCTBaMU. CHUCTeMbI 4 IK-12
MHOKECTB. 3aKOHBI a/ire0pbl MHOXKECTB
Ntoro 4
2 BbrHapHbIe OTHOLLIEHUS Pa3nunbie criocoObl 3ajaHus OUHAPHBIX 2 [MK-12
otHomeHnH. CBOMCTBa OMHAPHBIX
OTHOLLIeHUH.
Ntoro 2
Nroro 3a cemecTp 6
2 ceMeCTp
4 KombuHaTopuka PelnieHrie KOMOMHATOPHBIX 3a/1a4 4 MMK-12
Htoro
5 OcHOBBI TeopuU rpagos [IpencraBneHue rpadoB Ais 2 [TK-12
aBTOMaTHU3UPOBaHHOW 00apOOTKH
Ntoro 2
Wroro 3a cemecTp 6
Nroro 12

9. CamocrosiTesibHast padoTa
Busibl camocTosiTesbHOM paboThI, TPYAOEMKOCTh U (hOpMUpyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
Tabmmie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

3 [<5)
S $ 2
Buzpl camocrosiTenbHOM = > T
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
S =
~ o 2
= S
1 cemecTp
1 OcHOBBI TeOpUH CamocrosiTeibHOe 24 |TIK-12 Ornpoc Ha 3aHATUSIX,
MHOXXeCTB H3yuyeHue Tem (BOIPOCOB) CobecenoBaHue
TeopeTUYeCcKo YacTu
Kypca
[TpopaboTKa JIeKIIMOHHOTO 12
Marepuasa
Ntoro 36
2 buHapHble oTHOLIeHUs1 | CamocTosiTeIbHOE 24 |TIK-12 Orpoc Ha 3aHATHSX,
r3yuJeHue TeM (BOIIPOCOB) CobecenoBanue
TeopeTUueCKOr 4acTu
Kypca
ITpopaboTKa JIeKIIMOHHOTO 12
Marepuasna
Ntoro 36
3 PensiioHHbIE CamocrosiTesibHOe 24 |TIK-12 CobecenoBaHue
OTHOIIIeHUS r3yudeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu
Kypca
Nroro 24
Wroro 3a cemecTp 96
2 ceMeCTp
4 KombuHaropuka BblIrosiHeHe KOHTPOJIbHBIX 8 |IIK-12 KonTtponbHas pabora,
pabor CobecenoBanue, JK3aMeH
CamocrosiTenibHOe 12
r3yuJeHue TeM (BOIIPOCOB)
TeopeTUUeCKOr 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
Ntoro 24
5 OcHoBebl Teopuu TpadoB | BeinmonHeHne koHTposibHbIX | 13 |TIK-12 KonTtponbHas pabora,
pabor CobecenoBanue, JK3aMeH
CamocrosiTenibHOe 12
r3ydeHue Tem (BOIIPOCOB)
TeopeTUueCKOr 4acTu
Kypca
[TpopaboTKa 1eKIIMOHHOTO 6
Marepuasna
Ntoro 31
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Nroro 3a cemecTp 55

[ToaroroBka u cavya 9 JK3aMeH
3K3aMeHa

Htoro 160

9.1. TemblI J/Is1 CAMOCTOSATE/ILHOI0 M3yYeHHUsI TeOpPeTHUeCcKOo# 4acTH Kypca
bunom HeroToHa
CaoiicTBa OMHOMHUABHBIX KO3QPUILIEHTOB
[TpubnkeHHbIE BBIYUC/IEHHUS TIPY TIoMoIM 6uHoMa HeroToHa
YucnoBble XapakKTePUCTUKU Ha rpade
Anroputmel 06xoza rpada
OiinepoBbl rpadbl
[ToHsITHE OTHOILIEHUS PeJISLUOHHON anreOpbl
CoBMeCTUMOCTb OTHOILIEHUH
9. TeopeTHKO-MHO)XeCTBEHHbIe OrepaLyy
10. CrierasnbHbIe OTieparvii pesisiiOHHON anreOpsl
11. Iuarpammsbl Diinepa-Benna
12. CucreMbl MHOXeCTB.
13. OtHouIeHue 5KBUBA/IeHTHOCTH.
14. OrtHoweHue nopsjKa
15. V3omop$hu3M 4aCTUYHO yHOPSII0UeHHBIX MHOXKECTB

PNk wWwh e

10. KypcoBas pa6ora (mpoeKT)
He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTema /i/isl OL|eHKH yCIIeBaeMOCTH CTYy/leHTOB
He npenycmorpeHo

12. Yueb6HO-MeTOAMYeCcKOe M HH(OPMAIJMOHHOE 00ecrieyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTEepaTrypa
1. MarnsneB A.W. [luckpetHast MatemMaTuka: yueb. mocobue. — M3g. 2-e, ucrp. — CII6.: JIAHB,
2011. — 304 c [DnekTpoHHbIli pecypc]. - http://e.lanbook.com/view/book/638/
2. KombuioB B.M. Kypc auckpeTHoil mateMatvku: yueb. mocobue. — CII16.: JIAHB, 2011. — 208
c. [DnekTponHbIi pecypc]. - http://e.lanbook.com/view/book/1798/

12.2. lonosiHMTE/IbHAS IUTEpPaTypa
1. Tlepmskora H.B. CrernriaBel MateMaTHku: yue0. mocobue. — Y. 2. Teopus rpados. — Tomck:
TMIIJO, 2000. — 125 ¢ (Hammume B 6ubmoreke TYCYP - 98 3k3.)

12.3 YuebHo-MeTOgMUeCKHE T10CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust

1. Metomuueckrde yKa3aHHsl [jisi TIOATOTOBKM K TPAKTUUECKUM 3aHATHSM 110 AUCLIUTIIUHE
"IIuCKpeTHasi MareMaTWKa" [/ CTyleHTOB 3aouHod ¢opmbl o00yuenusi HarpaesieHus 09.03.04 —
[MporpammvHasi umxeHepus. - Tomck; TYCYP, - 2017. 7 ctp. [DnektpoHHslii pecypc]. -
http://aoi.tusur.ru/upload/methodical_materials/DM_prakt_PI_zaoch_2017_file_ 773_4152.pdf

2. Metoauueckre yKa3aHUs [jII CAaMOCTOSITe/IbHOM paboThl 1O JUCIHUIIIMHE "J[UCKpeTHas
MareMaTuKa" [Jisi CTYyZleHTOB 3aouHou ¢opmbl oOyueHuss HaripasieHuss 09.03.04 — TIporpammHast
uxenepus. -  Tomck; TYCYP, - 2017. 18 crp. [OnekrtpoHHbiéi  pecypc]. -
http://aoi.tusur.ru/upload/methodical_materials/DM_sam_rab_PI_zaoch_2017_file_ 774_928.pdf

12.3.2 YyeGHo-MeToAMYeCKHe I0COOUS /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKe MaTepHabl [jisi CAaMOCTOSTeNIbHOW M ayJUTOPHOM paboThl 00yUarom[uxcst
W3 YuC/la WUHBaIW/JO0B IPefOCTaB/IsOTCA B (hopMax, aZlanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbSl U
BOCTIpUSITUS MHGOPMaLIMK.
Jis M1 ¢ HapylleHUsIMHM 3peHHUs:
- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;
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- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist a1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

JIis1 i1 ¢ HapyLIeHUsIMHM OTNOPHO-JBUraTe/IbHOI0 anmapara:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NporpaMMHoe obecrieueHue

1. http://portal.tusur.ru

2. http://lib.tusur.ru

13. MaTepua/ibHO-TeXHHYECKOe o0ecreyeHUe AUCIUILTHHBI
13.1. O61ue TpedOBaHKA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHue /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBeleHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U UHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOW aTTeCTallud WUCTIONb3yeTcss yueOHas ayiuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyoBaHHas JOCKOU 1 CTaHAApTHOHN yuebHOM Mebenbio. MiMeroTcst
Har/IsiZiHbIe TIOCOOUS B BU/ie TIPe3eHTall|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /sl NPaKTHYeCKUX 3aHATHI

Ons  mpoBeneHust  /1labOpaTOPHBIX — 3aHATUNA ~ UCTIONB3yeTcs  yueOHO-UCCIefoBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas ob6nacts, . ToMck,
BepuvnvHa ymuua, g. 74, 4 srtax, ayg. 407, 409, 428, 430, 432. MarHuTHO-MapKepHasl [0CKa,
cTaHziapTHast yueOHasi Mmebesib. Kommbrotepsl — 12 mt. lomosHUTe/IbHBIE TIOCaZlouHble MecTa — 10 miT.
Kommnerotepsi Intel Core 2 Duo E6550 2.33 T'riy, O3Y — 2 I'6, »xectkuii auck — 250 I'6. Vcrionb3yeTcs
JULIEH3UOHHOe TporpaMMHoe obecrieueHne: Windows XP Professional SP 3, 1C:ITpeanpusite 8.3,
Mathcad 13, MS Office 2003, IMaker coBmectumoctu Ans Beimycka 2007 MS Office, MS Project
npodeccroHanbHbii 2010, MS Visual Studio Professional, AutuBupyc Kacmepckoro 6.0 CBo6ogHO
pacripoctpaHsieMoe rporpamMmmHoe obecrieuenue:Far file manager, GIMP 2.8.8, Google Earth, Java 8,
QGIS Wien 2.8.1, Adobe Reader X, Mozilla Firefox, Google Chrome, Eclipse IDE for Java Developers
4.2.1, Dev-C++, FreePascal, IntelliJ IDEA 15.0.3, ARIS Express, Open Office, MS Silverlight, Pyton 2.5,
MS SQL Server 2008 Express. Komnbtoteps! nogkmouersl K ceth MHTEPHET u obecrieurBaeT gocTyn
B 3/IEKTPOHHY0 MH(OPMaIIMOHHO-00pa30BaTe/IbHyI0 Cpe/ly YHUBEDPCUTETa.

13.1.3. MarepuanbHO-TeXHHUYeCKoe o0ecreyeHue /IIsi CAMOCTOATE/TbHON PadoThI

[nsi camocTosATe/IbHOM paboThI MCIONb3yeTcsl ydyeOHast ayauTopusi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHas 1o azpecy 634034, r. Tomck, yn. BepumnuHa, 74, 4 stax, aya. 407, 409, 428, 430, 432.
MarHuTHO-MapKepHasi I0CKa, CTaHZapTHasi yueOHass MeOesb. Komribtotepsl — 12 mit. [IomosHUTebHbIE
nocazioutbie Mecta — 10 mt. Komristorepsl Intel Core 2 Duo E6550 2.33 I'riy, O3Y — 2 I'6, »keCTKUM AMCK
— 250 I'6. Vcronmb3yeTcst nuileH3MOHHOe TIporpaMMHoe obecrieuenue: Windows XP Professional SP 3,
1C:TIpeanpusitue 8.3, Mathcad 13, MS Office 2003, ITakeT coBMeCcTUMOCTH AJis Bbimycka 2007 MS
Office, MS Project npocdeccuonanbubiii 2010, MS Visual Studio Professional, AnTuBupyc Kacnepckoro
6.0 CBobozsHO pacripocTpaHsieMoe mporpammHoe obecrieueHue:Far file manager, GIMP 2.8.8, Google
Earth, Java 8, QGIS Wien 2.8.1, Adobe Reader X, Mozilla Firefox, Google Chrome, Eclipse IDE for Java
Developers 4.2.1, Dev-C++, FreePascal, IntelliJ IDEA 15.0.3, ARIS Express, Open Office, MS
Silverlight, Pyton 2.5, MS SQL Server 2008 Express. Komnbtoteps! nogkntoueHsl K cetu UHTEPHET u
obecrieurBaeT JOCTYT B 3/IeKTPOHHYIO MHPOPMAI[MOHHO-00pa30BaTelbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. MarepuaibHO-TEXHHYECKOe 00ecnedeHre JUCIMITIHHBI /IS JIUI]| C OrPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI
OcBoeHue JUCTUTIIMHBI uriaMu ¢ OB3 oCylecTB/IsS€TCS C UCTIOB30BaHUEM CPE/ICTB 00yUYeHUs
00I11ero 1 CrieriabHOTO Ha3HAUeHUs].
[lpu oOyyeHUM CTyIE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeAyCMOTPEHO UCIO/Ib30BaHHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MYJbTUMeAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
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nipyreMa/miepesiaud yueOHoOH MH(OpMaIK B AOCTYIHBIX (popMax fijisi CTYZAEHTOB C HAapYIIeHUsMHU CJTyXa,
MOOW/IBHOUM cHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW OOyuarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHUKOW, 37IeKTPOHHOW [JOCKOW, MY/IbTUMeIUNHOMN
CUCTEMOM.

[Mpu obyueHUH CTY[eHTOB C HApPyLIeHHWAMH 3PeHUsIMH TIDeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKITMOHHBIX 1 YUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JIOCKe WM CJaiifia Ha SKpaHe) TpH MOMOIIY BUeOyBendnTenel 17s yaajieHHOTo MPoCMOTpa.

[Tpu o0yuyeHUU CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-JBUraTe/ILHOTO amnmapara HCIOb3yHTCS
asbTepHaTHBHbIE yYCTPOWMCTBA BBOZAA WHGOPMALIMU U [IpyrHe TeXHUuUecKWe Cpe/iCTBa TpHeMa/repeauu
yueOHOM MHGbOpPMAIUK B JOCTYIHBIX (opMax il CTYAE€HTOB C HapylIeHWSMU OTOPHO-ABUraTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis T0fiel C UHBaTUJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOAMUYECKHE PeKOMeHJal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBbIe KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|y 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy[eHTOB C WHBaJWJHOCTBIO IPeAyCMOTPEHBI [OIOJHUTEe/IbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Tab6/mia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMIHOCTHIO

Bubl 0TIO/MHUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL M OL|eHKH

Kareropuu ctyzseHTOB
DU CTYA pe3ynbraTtoB 00yUeHust

TeCTI:I, IMMCbMEHHBbIe CaMOCTOATe/TbHbIe

C HapylieHusIMuU
paboThI, BOTIPOCHI K 3aUeTy,

[IpeumyIiiieCTBEHHO NTUCbMeHHast

cyxa

KOHTPOJTbHBIE PAOOTHI

TpoBepKa

C HapyluieHusIMHU
3peHus

CobeceioBaHe TI0 BOTIPOCaM K 3aueTy,
OTpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHbMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMEeHHbIE CAMOCTOSITE/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBAJIMIHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMEeHHO Ha Oymare;
HabOp OTBETOB Ha KOMITLIOTEPE;
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- Habop OTBETOB C UCIO/H30BaHKEM YCJIYT aCCUCTEHTa;

- Tipe/iCTaB/eHe OTBETOB YCTHO.

[porienypa olieHWBaHUsSI pe3y/bTaTOB O0OyUeHUs] UHBAIUOB 0 AUCLUIUIMHE TpeJyCMaTpHUBaeT
nipefjocTaB/ieHre uHbopMaluu B hopMax, aZlaliTHPOBAHHBIX K OrPaHUUYeHUSIM UX 3[I0POBbsI U BOCTIPUSTHUS
vHdOopMaluu:

Jins I ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B revaTHo (opMe yBe/lMYeHHbIM IPUGTOM.

Jins ury ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

Jns I ¢ HapylIeHUsIMM ONOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B IleyaTHOU (hopme.

[Tpu HeoOXoAMMOCTH AJisi 0OYUArOIIMXCS C MHBAIMAHOCTBIO TPOLeyPa OLeHWBaHUS pe3y/bTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO ITArloB.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-12

CTIOCOOHOCTHIO K (hopMai3aliiy B CBOEH
TIpeZIMeTHOM 00/IaCTH C yUEeTOM OTrpaHUUYeHUH
HCTIO/b3yeMbIX MeTO/[0B UCC/IeJ0BaHMUS

[lorKeH 3HaTh * OCHOBHbIE TIOHSATUS
anreOpbl MHOXKeCTB, * OWHapHbIe
OTHOILIEHUSI ¥ X CBOMCTBA, * OTHOLLEHHUS
5KBHBAJIeHTHOCTH U TMOPSi/IKA, * OCHOBBI
TEOpHH YTIOPsZ0UeHHBIX MHOXECTB, ®
OCHOBBI PeJISILIMOHHOM anre0psl, ©
OCHOBHbIE TIOHATUS Teopuu rpagos,
MapUIpPYThl, LIUK/IbI, CBI3HOCTD, * IOHATHUS
r3oMopdu3Ma 1 TijiaHapHOCTU rpadoB, *
OCHOBHbI€ TIOHSTHSI KOMOMHATOPHKY, ;
omkeH ymeTh * paboTaTh C
MaTeMaTHU4eCKOM INTepaTypoy; ¢ U3/ararb
MaTepuasl B yCTHOM U MMCbMeHHOU dopMme,
* IPUMEHSITh MO/Ie/IN IUCKPETHOU
MaTreMaTHUKU JIJ1s pelleHust TpaKTHueCKUX
3ajay ;

[orKeH BiafieTh * METOZlaMU PeLleHUs
3a/1au TeOPUM MHOYKECTB, KOMOMHAaTOPHOTO
aHa/M3a, Teopuu rpadoB, * HaBbIKAMU
TIOZITOTOBKU OTYETOB, Npe3eHTaLui ;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€EHWUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTns

Bnagets

OTtmuHo (BeIcOKMH | O6aziaeT dhakTHUe CKUMHU
YPOBEHb)

" TeopeTruueCKUMH
3HAHUWAMMU B IIpeaesaax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPIIEHCTBYET IeHCTBUS

r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’0HOM
MIPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obnacTy Kccie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,

MOBeIeHNe K
00CTOSATe/ILCTBAM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU
o0 (TIoporoBbii
YPOBEHD)

OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX

Paboraet npu rpsiMomM
HaO/MIOeHNUN
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3a/a4u

Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerenus ITK-12

[TK-12: ciocobHOCTHIO K (hopManu3aly B CBOeH MpeaMeTHON 00/1acTH C y4eTOM OTrpaHUYeHHid
VICTI0/Ib3yeMbIX METO/|0B UCC/Ie[l0BaHMUS.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHWBaHUS
npe/icTaB/ieHbI B Tabsurie 3.
OpPMMPOBaHUs KOMITeTEHLIUY U UCII0/Ib3yeMble CPe/ICTBA OLleHUBaHUs

oriepaliy HaJi HUMH,
OTHOIIIEHUsT MEXKTY
3/IeMEHTaMH MHOKECTB,
HX CBOMCTBA W BU/IbI
OTHOIIIEHUI; OCHOBHBI®
TIOHATHUS] KOMOWHATOPHUKH,
METO/IbI PeIleHUsT
KOMOWHATOPHBIX 33/]au;
OCHOBHbI®
KOMOWHATOpPHBIE
KOH(MUTypaly, MeTOJ
BK/TIOUEHUSI-UCK/TFOUEHMST;
OCHOBHBIE TIOHATHS
Teopuu rpadoB, CBsI3HbIE
rpadsl, u3oMophu3M
rpadoB

CocraB 3HaTb YmeTb Bnanets
CopepxaHue CrocoObI 3a/1aHus TIPYMEHSITh MOJI0’KeHUSI M | HaBbIKaMU peLLeHUs 3a/1a4u
3TaroB MHOKeCTB, OCHOBHbIE MeTO/Ibl IUCKPETHOU JIMCKPeTHON MaTeMaTUKH

MaTeMATUKU [JId pelieHnda
3d/a4 o TeéMaM KypcCd

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

 [lpakTuueckue
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

e (CamocTosiTe/IbHas
paborta;

Vcnonb3yemele * KoutponbHas pabora; | * KoHTponbHast pabota; | * DK3aMeH;
CpefCcTBa * Ornpoc Ha 3aHATHSAX; * Onpoc Ha 3aHATHUSX;
OLIeHMBaHUs * CobecemoBaHue; » CobecemoBaHue;
* DK3aMeH; * OK3aMeH;

dopMmy/MpoBKa TlOKa3aTesield M KPUTEPUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpUBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHUBAHMSI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OT1myHO * CnocobeH * Crocoben * CrnocobeH cBOOOIHO

(BBICOKMI YPOBEHB)

rnepeurciiuiTb OCHOBHbIE
TE€PMHHBI U TIOHATHA
AHCKPETHOﬁ MaTeMdTHKHU
H CaMOCTOATEe/IbHO
PACKPBITh COAepPKaHKUE
Te€pMHHAa WUJIHN MMOHATUA BO
B3aMMOCBA3U C UHBIMHA
SJ/IeMeHTaMH

(hopmanm3oBaTh B
KOHKDEeTHY0 MO/ieJlb
c(hOpMYy/IMPOBaHHYO
3a/jauy JUCKpPETHOM
MaTeMaTHKH, KOpPeKTHO
obpabarbiBaTh, U
aHa/M3MpoBaTh JlaHHbIeE,
TIO/TyYeHHbIe

WCII0/Tb30BaTh
KOMIbIOTEPHbIE U
ceTeBble [I/Isl pelleHust
3a/1a4 JUCKPeTHOM
MaTeMaTUKH ;
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TEPMUHOJIOTHHU;

JKCrepruMeHTaIbHbIM
MyTeM, a TaKkKe
VHTepIIpeTU-poBaTh
pesyJbTarT;

Xoportio (6a30BbIit

¢ CrocobeH

* CriocobeH orpesiensiTh

¢ CriocobeH

[NVCKPEeTHOM MaTeMaTUK1
Yl KODPEKTHO OIpeJieuTh
3HaueHue TepMUHA WIn
TIOHSITHSI uepe3 BbIOOp U3
TIpeJ/IO’KeHHOTO CITYCKa
BapUaHTOB;

peLLuTh ee;

ypOBEHb) MepeyrcC/JIUTb OCHOBHbIE TUII 3a7a4H, BEPHO €€ HCII0/Ib30BaTh
TEePMUHBI U TTOHSTHS peliiath, 00pabaThIBaTh U | KOMIIbIOTEPHBIE
JMVCKPETHON MaTeMaTUKH | aHa/U3UPOBATh JIaHHbIE, | TEXHOJIOTHH [IIsI
Y CaMOCTOSITE/TbHO TMO/TyYeHHbIe pelieHus 3a7a4 u
PaCKpBITh COZIep)KaHKe 9KCIIePUMEHTaTbHbIM 00pabOTKH /IaHHBIX,
TepPMHUHA WK TIO-HATHS; | IIyTEM; T0JIb3YSICh
WHCTPYKTUBHBIMU U
CTpaBOYHbI-MHU
MaTrepuaaaMu;
YnosnerBoputesibH | ¢ CriocobeH * CriocobeH BepHO * Cnocoben
0 (TIOpOroBBIi TIEPEUKC/TUTL OCHOBHBIE | OTpE/e/IUTh CII0Co0 UCIT0/T30BaTh
yPOBEHb) TEePMUHBI U TTOHSTHUS pellieHuys 3a7iauu U KOMITbIOTEPHBIE

TeXHOJIOTUH JIJIsT
pellieHus 3aa4 1
00paboTKY /IaHHBIX,
TIepHOUe CKU
oOparrasich 3a TIOMOII[BI0
K TIPerofiaBareJiio;

AedaTeJIbHOCTH,

XapaKTepU3yIOLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI peann3alidi BbIIIeIrIepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCIIO/JIb3YOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJlbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiem CoCTaBe.

— TeOpeTHUKO-MHOXE€CTBEHHbIE Ollepaljun

3.1 Boripockl Ha cobecejoBaHHe
— TloHsiTHe OTHOLLEHUS PeJISILIMOHHON anreOpsI
— CoBMeCTUMOCTb OTHOLLIEHUU

— CnenuasbHbIe Oriepariy pesisiUOHHON anreOphI
— [uarpammbl Ditnepa-BeHHa

— CucreMbl MHOXXECTB.

— OrTHoLIeHye 5KBUBa/IeHTHOCTH.
— OrHouleHve nopsgka

— W3omopdui3m yacTUUHO yropsiZloUeHHbIX MHOKECTB

— 1. IIpumep yaCTHUUHO YIIOPSOUYEHHOIO MHOKECTBa

3.2 TeMbl OIPOCOB Ha 3aHATHUAX

(bopMHUpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

eCc/in

4.

2.  OtHomleHme R  Ha  MHOXeCTBe Ha3bIBAaeTCSl  OTHOIIEHWeM  TOPS/Ka,

3. TeopemMa 0 pa30WeHUM MHOKECTBA W OTHOIIEHUU
ropsi/ika
OrnpenienieHre OueKIun

3.3 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. ITousite MHOXecTBa. CI0COOBI 3a/jaHUsE MHOXKECTB. 2. TIOHSATHe KOHEUHOTO ¥ e CKOHEUHOTO
MHOXecTBa. [lycTtoe M yHuBepcasbHOe MHOXecTBa. 3. BkitoueHne MHOXeCTB. PaBeHCTBO MHOXeCTB.
CroiictBa. 4. Oneparuy Haji MHOXKecTBaMU. 5. CHUCTeMbl MHOXeCTB. 6. 3aKOHBI anrebpbl MHOXECTB. 7.
HekaproBo mpou3sBeneHre MHoKecTB. 8. [loHsiTMe OwHapHoro oTHoleHus. CriocoOwl 3azaHus. 9.
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CpotictBa OmHapHbeix oTHOmeHWd. 10. OTHoIeHHWe SKBUBa/eHTHOCTU. PakTop-MHOKecTBO. 11.
OtHoiieHue mopsiika. Juarpamma Xacce. 12. MoriHocTb. [loHsitue paBHOMoimHOcTUA. 13. CBolicTBa
CUETHbIX MHO’KeCTB. 14. CBOMCTBa KOHEUHBIX MHOXeCTB. 15. 3a/1aun KOMOMHATOPHUKH. 16. TUIBI BEIOOPOK
B 3aBMCMMOCTH OT MOPSi/IKa C/Iel0BaHuUs 3/1eMEeHTOB U UX pa3nuuuMocTy. 17. bunom Hetotona. CBolicTBa
OuHOMUANbHBIX Ko3(durmrenToB. 18. HeopuentupoBanHble rpadel. Ompeznenenue. Ilpumep. 19.
HeopuenTtupoBannsle rpadsl. Onpenenenue. [Ipumep. 20. [ToHsiITHE CMEXHOCTU B OPUEHTUPOBAHHOM U
HEOpPUeHTUPOBaHHOM rpacdax. 21. [ToHsATHe WUHLUIEHTHOCTH B OPUEHTUPOBAHHOM U HEOPUEHTHPOBAaHHOM
rpadax. 22. JJOCTWKUMOCTb W KOHTDPJOCTWXUMOCTb. 23. OpHeHTHpOBaHHble rpadbl U OWHapHBIE
oTHouleHusi. 24. Vzomopdusm rpados. Kputepuii msomopdusma. 25. Luknel u nenu B rpagax. 26.
OlinepoBbl LUKIIBI U 1jenu. Kpyutepu cylijeCTBOBaHUSI.

3.4 TeMbI KOHTPO/IHBIX PadoT

— 1. Penmrts 3ajauy, ucnonb3ys guarpaMMmy Oulepa-Benna. YeTelpHaflaTe CIIOPTCMEHOB
yuacTBOBa/IM B Kpocce, 16 — B COpeBHO-BaHUsIX MO MylaBaHuio, 10 — B BejlocunejHbIX rOHKax. Bocemb
Y4aCTHUKOB y4aCTBOBa/IM B KPOCCe U 3aIlibiBe, 4 — B KPOCCe Y BeJIOCUITeHBIX TOHKaX, 9 — B IJIaBaHUU U
BeJIOCUNeJHbIX TOHKax. Bo Bcex Tpex cOpeBHOBaHMSIX yua-CTBOBAJ/IM TPU yesioBeka. CKOJIBKO BCero Ob110
CIIOPTCMEeHOB? 2. 3a/laH0 yHHBepCaJbHOe MHOKECTBO M MHO-)KeCTBa . 3anvcarb OyseaH MHOXeCTBa X,
nmoboe pa3breHre MHOXKeCTBA Y, TIOKPBITHE MHOXKeCTBa Z. BeImoHUTE feficTBus 3. [loKa3aTh, UCTIO/B3Ys
3aKOHBI M TOXK/IeCTBA anreOpbl MHOXKECTB (TI€PeUMC/TUTh UCTIOJb3yeMble 3akoHbl): 4. ITycTtb . buHapHOoe
OTHOLLIEHWE 3a/laH0 XapaKTepUCTUYeCKUM CBOWCTBOM: . IlpeAcTaBUTH OTHOILEHME pa3/NYHbIMU
criocobamu. BBLISICHUTB, KakM-MU CBOHCTBaMU OHO obOmajaer. 5. Jlanel MHoxectBa u N}. KakoBa
MOLLHOCTb MHOXKeCTB ? 6. B Kop3uHe 7ie)xaT cepble KOTATa. Y TpeX U3 HUX eCThb PbDKUE MAT-HBILIKH, Y
yeThIpex — Oestble. TpexIBeTHBIN KOTEHOK TOJIBKO 0fuH. CKOMb-KO BCEro KOTST B KOP3MHE, eC/I BCe OHU C
NATHBILIKaMU. Kakoe MpaBW/IO UCIO/b3yeTcs /s pelueHus 3agaun? 7. lllecTs crapyliek BbIIUIY BO ABOP
nobosrate. Ha ckamelike MoMe-IIjalOTCsl TOJIBKO ueTbIpe U3 HUX. CKOIBKUMM CII0COOaMH MX MOXKHO
pacca-auTh Ha ckamelike? 8. Permmthb ypaBHeHue . 9. IIpecraBbTe rpadbl ¥ pa3iMuHbIMU CIIocobamu (1o
yeTwIpe AJis1 Ka-kzoro rpaga). 10. M3omopdus! mu rpader u ? 11. 3anmimmre GMHapHOe OTHOIIEHHE,
3aganHoe rpadom . OnpesieniTe, KAKAMUA CBOHCTBaMM OHO obmazaeT. 12. fIBnsiercs i rpad TiaHapHBIM?
Ecmu ga, To n3o6pasuTe n3oMopd-Hbiii eMy TUIOCKUH Tpad.

4 MeTopnuecKue Marepuasibl
[nst obecrieuenus: npotiecca oOyueHMst U pelleHus 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAUYeCKHe Marepuasbl, OMpefessolie TMpoLeJypbl OLIeHWBaHUSl 3HaHWUM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YHL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas uTeparypa
1. ManbueB A.W. [luckpeTHasi MaTeMaTHKa: yue0. mocobue. — M3g. 2-e, ucrp. — CI16.: JIAHbD,
2011. — 304 ¢ [DnekTpoHHbIi pecypc]. - http://e.lanbook.com/view/book/638/
2. KombuioB B.U. Kypc auckpetHoi Matematuku: yueb. mocobue. — CI16.: JIAHB, 2011. — 208
c. [DnexkTpoHHbIi pecypc]. - http://e.lanbook.com/view/book/1798/

4.2. lonoHMTe/IbHAA IMTepaTypa
1. TlepmskoBa H.B. CrerraBel MmateMatiku: yue0. mocobue. — Y. 2. Teopus rpados. — Tomck:
TMIIJO, 2000. — 125 ¢ (Hanuume B 6ubmoreke TYCYP - 98 9k3.)

4.3. Obsa3aTebHBbIE YUe0HO-MeTOqHYEeCKHe MoCo0us

1. Metoanueckue ykasaHUsl [/s1 MOJTOTOBKM K IIPAaKTUYECKUM 3aHATUAM M0 AUCLUIUIMHE
"IIucKpeTHasi MaTemaTHKa" [Jid CTyAeHTOB 3aouHOM ¢opmbl oOyueHusi HampasieHusi 09.03.04 —
[TporpammHasi wumxeHepus. - Tomck; TYCYP, - 2017. 7 cTp. [DnekrpoHHBId pecypc]. -
http://aoi.tusur.ru/upload/methodical_materials/DM_prakt_PI_zaoch_2017_file_ 773_4152.pdf

2. MeTtoguueckue yKa3aHUSI [JIsi CaMOCTOSITeIbHOM paboTel Mo aucourivHe "JMcKpeTHast
MareMaTuKa" [Jisi CTyZleHTOB 3aouHoi ¢opmbl obOyueHuss HaripasieHuss 09.03.04 — IIporpammHast
ukeHepusi. -  Tomck; TYCYP, - 2017. 18 ctp. [DOnekTpoHHbli  pecypc]. -
http://aoi.tusur.ru/upload/methodical_materials/DM_sam_rab_PI_zaoch_2017_file_ 774_928.pdf
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4.4. ba3bl JaHHbBIX, HHPOPMALIMIOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. http://portal.tusur.ru
2. http://lib.tusur.ru
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