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1 Heau u 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).

1.1 Ileab ocBOeHUN TUCUUILIHHBI

Lenpro npenogaBaHus JUCUUIUIMHBI ABJISIETCS IOATOTOBKA CTYJIEHTOB K UETKOMY,
JIOTUYECKH 000CHOBAaHHOMY MaTeMaTU4ecKOMY 00pa3y MBIIIJICHHUS, KOTOPbIil O3BOJIUT
MOJIYYUTh HABBIKK (POPMYITUPOBKH NMPUKIAJTHOMN 3a7a4H, €€ KOPPEKTHOIO0 MaTeMaTUYECKOTO
ONMUCaHUs U MPaBUIBLHOIO UCIOJIb30BAHUSI MATEMATUUECKUX METOOB JIJIsl €€ PELLICHHUS.

1.2 3agaun AUCHMILINHDI

1. dopmupoBaHMe MaTeMaTHYECKON KYJIBTYPHI CTYACHTA;

dbyHIaMEHTaJIbHAS TIOJITOTOBKA IO OCHOBHBIM pa3jieliaM JUCKPETHON MaTEeMaTHKH;

3. OBIAJCHHE COBPEMECHHBIM  MAaTEMATHYECKUM  allaparoM JUis  JajdbHEHIIero
HCITOJIH30BAHUS IPU PEIICHUH TEOPETHYECCKUX U MPUKIIATIHBIX 3a/1a4.

no

1.3 MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl.

JuctuiuimHa «JluCKpeTHass MaTeMaTHKa» OTHOCHUTCS K BapuaTUBHOW uactu bioka 1
"ucrumimebel  (Moxynu)" y4eOHOro IulaHa M HW3ydaeTrcs OakajlaBpaMy IO HAampaBJICHUIO
09.03.02 MadopmaimoHHbIE CUCTEMBI M TEXHOJIOTHH.

Jlnist yCcTIenrHoTo M3ydeHHs] AMCUUIUIMHBI HEOOXOIMMBI 3HaHUs Kypca «MHbopmaTikay,
«AHanmUTHYeCKass TeoMeTpusi M JMHelHas anreOpay», «Maremarudeckuil ananus». OcBoeHue
JVICIATUTMHBI TaKKe HE0OXO0AUMO IS TOCIIETYIOMEro 0OydeHUs] B MarucTparype.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrPaMMBbI.

N3yuenune naHHOM y4eOHOW MUCHMIUIMHBI HAIpaBiIeHO Ha (OpPMHUPOBAaHUE Yy OOydaIOLIMXCS

obmenpodecCuoHaAIBHBIX, TPO(HECCUOHATBLHBIX KOMIIETSHITUI

No Wunexc Coneprxanue B pesynbrare u3ydenus: yaeOHONU AMCHUIUINHBI
. 1; KOMIIET | KOMIIETCHIMH (Hn e€ 00yyJaronmecs J0JKHbI
" | eHuunm YacTH) 3HATh yMeThb BJIaJleTh
1. OIIK | cnocoGHOCTBIO OCHOBHbIE MPUMEHSITh MeTOJIaMu
-2 WCIIOJIH30BATh TIOHATHUS MaTeMaTHYECKH | TOCTPOCHHS
OCHOBHEIE 3aKOHBI | U METOJIBI € METOJIbI P | MaTeMaTHYEeCK
€CTECTBEHHOHAYUYHBIX | IUCKPETHOU pelIeHnun on
TMCTIUTUTAH B | MaTeMaTHKH npodeccuoHan | MOJIENH
npoecCHOHATEHON BHBIX 33144 npodeccuonan
TeSITeTbHOCTH, MOBBIIIEHHOW | BHBIX 33]1a9 U
MPUMEHSTh  METOJBI CIIO’)KHOCTH CoJIepKaTebH
MaTeMaTH4eCKOro on
aHaim3a u UHTEpIpeTanu
MO/JICJIUPOBAHMUS, U TTOJTyYEHHBIX
TEOPETUYECKOT O " pe3yabTaToB
HKCHEPUMEHTAIBHOTO
HCCIIeI0BaHUS
2. ITK- CIOCOOHOCTHIO OCHOBHBIE npeoOpa3oBbIBa | anmapaToM
25 UCIOJIb30BATh MPUHIUITBL Th JIOTUKH
MaTeMaTHYECKue JIOTHYECKUX (bopmybI BBICKa3bIBaHUI1,




Ne WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
n.1;. KOMIIET | KOMITeTEHINH (WiIH e 00yYaromuecs T0JKHbI
CHIINU YacTH) 3HATh yMeTh BJIAJIeTh
METOABl  00pabOTKH, | pACCYKIECHUH, | JIOTUKU anreOpel  bynst
aHalM3a W CHHTE3a | METOJIbI BBICKA3bIBAaHUM, | M TCOPUH
pe3yIbTaTOB KOMOMHATOpHK | hopmynupoBaT | rpados
poheCCHOHATBHBIX u b
WCCIICIOBAaHHH U pelaTh
poOJIEMBI,
CBOJIUMEIE K
3agadam
TEOpUU
rpa¢oB

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

ux

OOmast Tpyno€MKOCTh JUCHUILIMHBI cocTaBimger 3 3ad.eq. (108 wacos),
pacnpesieneHue no BiuaaM padoT MPeCTaBICHO B TaOIHIIe
(Ona cmyoenmog ODO).
Bun yuebnoit paboThl Bcero CemecTtpbl
4acoB (uacel)
3

KonTakTHasi paboTa, B TOM 4ncJie: 58,2 58,2
AyauTopHbIe 3aHATHSA (BCEro):
3aHATHSA JIEKIUOHHOTO TUIIA 36 36 - - -
3aHATHUSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, 18 18 i i i
NPAaKTUYECKHE 3aHATHSI)
HWnas koHTaKkTHas padoTa:
KonTpons camocrositensHoi pabotsl (KCP) 4 4
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocTosiTe/IbHAsA padoTa, B TOM YHce: 49,8 |4938
[TpopaboTka yueGHOro (TeOpeTHUECKOro) MaTepuaia 24,9 249 | _ ) .
[TonroroBka K TEKyIIeMy KOHTPOJIO 24,9 24,9
O0mas Tpya0eMKOCTh gac. 108 108 - - -

B TOM YHCJIe 58,2 58,2

KOHTaKTHasi padora

3a4. ef 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenencure BuI0B yueOHOM pabOTHI U MX TPYJOEMKOCTH IO Pa3/ieiaM JAUCIUILIHHBL.
Pasnensl qucnuiuiMHel, n3ydaemele B 3 ceMectpe (ounas popma)

KonnuecTBo yacos
Bueayaur

Ne HaumenoBanue paznenon Beero Ays:g:g Had opr?;m

pabora

J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBBI TEOPUH MHOKECTB 15 6 2 - 7
2. | DyHKUMHU, ONEPALNH, OTHOILIECHUS 15 6 2 - 7




3. |OCHOBBI JIOTHKHU BbICKa3bIBAaHUM 15 6 2 7
4. |Teopus rpados 15 6 2 7
['aMuIbTOHOB Tpad: raMUIBTOHOB UK U
5.  |mpoCTeHIIe YCIIOBUS €ro 15 6 2 7
CYIIIECTBOBAHHSI.
[epeBps:
JIepeBbs M UX CBOMCTBA, KoJIbI [Iprodepa,
6. 13 2 4 7
dopmymna Kanu, 3a1a4a 0 MUHUMAIIEHOM
COCJTMHEHUH.
7 [Tpobaema nzomopduszma 158 | 4 4 78
rpados.
Hmoeco no oucyuniune: 103,8 | 36 18 49,8

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3aHsATus / cemuHapbl, JIP — maGoparopHbie

sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKIINOHHOT0 THIIA.

®opma
Ne HaumenoBanue paznena Coneprxanue pasnena TEKYLIETO
KOHTPOJIA
1 1 2 3
1. OCHOBBI TEOPUH MHOYKECTB MHoxkecTBa, onepaluu HaJl HUMHU, YcTHEIN
anredpanvyeckue CBOMCTBA onepaluii Haj Ompoc 1o
MHO)ecTBaMu. [{narpammsbl BeHHa. JIEKIIUU
MOoOIIHOCTh MHOXECTBA, CEMEUCTBO
MOJAMHOKECTB MHOYKECTBA.
KomOunaropuka.
IlepecTaHOBKH, pa3MEILIEHHUS C
MOBTOPEHUSAMH U 0€3 TOBTOPESHHI,
COYETaHUsI C IOBTOPEHUSIMU U 0€3
MOBTOPEHMH, OMHOMHUAILHBIE
KOA((QUIIUEHTHI.
2. DyHKIMH, ONIEpaIiH, CnocoObl 3afanus oTHOIIeHUH. CBOMCTBA VCTHEIN
OTHOHICHHA OTHOLUCHMH, OTHOUIEHHUS SKBUBAJIECHTHOCTH | OIPOC 110
U TIOpsIIKa JIEKIHNH
3. OCHOBBI JIOTHUKH Bricka3biBanus, OyneBbl GQyHKIUY, OyneBa | Y CTHBII
BBICKA3bIBAHUI anrebpa, cBA3b MEXKIy OyJIE€BOM anrebpo U | ompoc 1o
anreOpoii MHOXeCTB. PaznoxeHune JIEKITHH
[llennona, JIH®, KH®. [TonHbie cucTeMbl
OyneBbIX QYHKIINM, KpUTEPUN MOJIHOTHI,
nepexos ot 6asuca k 6azucy. [lonmuHom mo
Moy to nBa (mosmmHOM JKerankuHa).
4. Teopus rpagos [TonsTue rpada, MaTpuiia CMEXHOCTH, VYcTHbii
n3omopdus3m. CBSI3HOCTh, CHIIbHAS Omnpoc Mo
CBSI3HOCTh, TPAH3UTUBHOE 3aMbIKaHHE, JEKIHH

[IUKJIOMAaTHKa, 0a3UC IUKIOB, OCTOB Tpada.
YucnoBble XapaKTepUCTUKH TPpadoB,
mapoco4Y€TaHusA, IMOKPbITUA, HAXOKIACHUC
nycTeix noarpados. [TnanapHocts rpados,




romeoMopusm rpadoB, KpUTEpUU

TIaHapHocTU. Packpacka BepiuH u pedep

rpada
["amunbTOHOB Tpad: Komst [Iprodepa, hopmyna Kanu, 3amaua YcTHBIN
raMUJIbTOHOB LUK U 0 MUHUMAaJIbHOM COCJIMHEHHH. O1poc 110
NPOCTEHIINE YCIOBUS JEKIIH
€ro CYIIECTBOBAHUSI.
HepeBbsi: DilJIepoB IIUKJII U YCIOBUS €r0 YcTHbIi
JIEPEBbS M MX CBOMCTBA, CYIIIECTBOBAHHS, DIIJICPOBA LIENb U OIIPOC 110
kob! [Iprodepa, YCIIOBHS €€ CYILECTBOBAHUSI. JeKIUK
dbopmyna Konm, 3amaga o
MUHHMAaJIbHOM
COCIMHEHUH.
[TpoGaem Teopema @opra*DankepcoHa o VYerubii
a MaKCHMaJIbHOM MTOTOKE, AITOPUTM OIpoC 110
uzomopd HAXOXKJICHUS MAaKCUMaJIbHOTO TIOTOKA B JIEKIIUN
u3Ma CeTH
rpadoB.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

dopma
TEKYILEro
KOHTPOJIA

TemaTnka NpakTUYECKUX 3aHITHUN

HaunmenoBanue pa3znena
(cemuHapoB)

2 3 4

OCHOBBI TEOPUU MHOXKECTB 1. CnocoOsl 3aganust Pemenue
MHOecTB. [loHaTus 3a1a4
MHOECTBA U
MOJAMHOKECTBA.

2. OCHOBHBIC 3aKOHBI H
TOXJIECTBA alNreOpsl
MHOECTB.

3. JlokazarenbcTBa
TOXJIECTB C
MHO>ECTBaMHU.

4. JlexapToBO
MIPOM3BEJICHUE MHOXKECTB.

@yHKINH, ONIEPALIAH, 1. TlonsTus xopTexa u Pemenue

OTHOIIECHHUS rpaduka. 3a1a4

2. Omnepanuu Hax
rpapuKamH.

3. Omneparuu HUHBEPCUU H
IIPOEKTUPOBAHMS.

4. Omneparnys KOMIIO3HUIUH.

OCHOBBI JIOTUKH BBICKa3bIBAHUM 1. HeueTkue norunueckue Pemenue
BBICKAQ3bIBaHUS. 3aja4

2. OrmpenencHue U
onepauuy Hajg
HEYETKUMH
MHO>KECTBaMHU.

3. Heuerkue OTHOIIEHUS U
COOTBETCTBHS.




4. |Teopus rpadon 1. Omnpenenenue u cnocoOvl | Pemenue
3aJaHUs OTHOIIICHUH. 3a71a4
2. CBoiicTBa OTHOIICHUIA.
3. Omeparuu Hax
OTHOUICHUSIMH.
CaoiicTBa crieluaibHbIX
OTHOILLICHUH

5. |l'amunbTOHOB rpad: 1. Ceuenus Perrenue
TaMIJIbTOHOB LIUKJT U YIOPSA0YCHHBIX 3a/mau
MIPOCTEHIINE YCTOBHS OECKOHEYHBIX MHOKECTB.
€ro CYLIECTBOBAHHUS. 2. MyIbTHMHOXECTBA.

Onepainuu HaJ MYJIbTUMHOXECTBAMU

6. |JepeBbs: 1. Omnpenenenue u cnocoObl Pemenue
JIEPEBbS U UX CBOWCTBA, 3aJ1aHUsl COOTBETCTBUM. 3a71a4
kozsl [Iprodepa, 2. CBolicTBa COOTBETCTBHUH.
dbopmyia Kam, 3amaga o 3. Omeparuu Hax
MUHUMaITbHOM COOTBETCTBUSIMHU.

COCIMHECHUH. 4. TloHAatus cyxxeHus u
MPOJOIKECHHUS
COOTBETCTBHUSI.

7. |IIpobnema 1. Hzomopdusm. Pemenue
nzomophu 2. YTopso4eHHbIC 3amau
3Ma OecKoHEeUYHbIe
rpagos. MHO’KECTBA.

3. TloHsTHE KOHTHHYYMA.

2.3.3 JlabopaTopHbIe 3aHSITHS.

He npenycmorpeno

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmorpeno

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJIIO)

Hepequb y‘Ie6H0'MeTOI[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 |IIpopaGotka yueOHoro  |Meromuveckne yKa3aHWs IO OpTaHU3aAllMH ayIUTOPHOW U
(TeopeTHIecKoro) CaMOCTOATEIIbHOMN pabor, YTBEPKICHHbIE kadeapou
Matepunara TEOPETHYECKOM  (U3UKM W  KOMIIBIOTEPHBIX  TEXHOJIOTHH,
npotokoi Ne 9 ot «14» mapra 2017
2 |[logroTtoBka K Tekymiemy|MeToandeckie  pEeKOMEHIAMH  JJIsl  TOATOTOBKH K
KOHTPOJIIO NPAaKTUYECKUM, CEMHUHApCKUM M J1a0OpaTOPHBIM 3aHATHSIM,
yTBepXKACHHbIE  Kadenpoil  TeopeTuueckod — QUMK U

KOMIIBIOTEPHBIX TEXHOJIOTUM, npoTokon Ne 9 ot «14» mapra
2017r.




Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSAM UX 3/J0POBbS U BOCHPUATHSI HH(DOPMAIIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO alapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O0pa3oBaTe/IbHbIC TEXHOJIOTHH.

I/IcnonbzyeMme HHTCPAKTUBHLIC 06p330BaTeJH)HI)IC TCXHOJIOTHHU 110 CEMCCTpaM U BUAAM
3aHATUN TIPEJICTABJICHBI B TAOJIHIIE.

B coBpeMEHHBIX YCIIOBHUSX Pa3BHTHE MPOTYKTUBHBIX TEXHOIOTUN B chepe oOpasoBaHuUs
CTAHOBUTCS HEOTHEMJIEMON YacThIO NIpOLiecCa MOJECPHU3ALMHU. 3aKaHYMBAIOTCS BO3MOKHOCTHU
9KCTCHCUBHOI'O IIYTHU PAa3BUTHUA 06pa3OBaHI/I$I, IIpy KOTOPOM IIOBBIIICHUC O6pa30BaHHOCTI/I u
po(hecCHOHANBHOCTH CBSI3bIBAJIOCH C YBETUYEHHEM OO0beMa 3HaHWiA, U HAaYMHAETCS Mepexol K
MHTEHCUBHOMY IIyTH pa3BUTHsI oOpa3oBanus. OH TpeOyeT CTaHOBJIEHUS PUHIUINAIBHO HOBBIX
o0pa3oBaTeNbHbIX MOAXOJAOB B MPOTHUBOBEC IIUPOKO  PACHPOCTPAHEHHBIM  CETOJHS
PCIPOAYKTUBHBIM TCXHOJIOTMAM, OCHOBAHHBIM Ha IIPOCTOM BOCIIPOM3BOACTBE I/IH(i)OpMaIII/II/I.
HoBble T€XHONOTHH NOKHBI 0a3UPOBATHCS HA MPOJYKTUBHOCTH, KPEATHBHOCTH, MOOUIBLHOCTH
U ONUPAThCS HA HAYYHOE MBIILICHUE, (POPMUPOBAHHE KOTOPOTO y OOYYArONIMXCS CTAHOBUTCS
OCHOBHOI1 3a/1aueii 00pa3oBaTeIbHOIO Mpolecca.

OcHoBHbBIC neaarortdCCKuec TCXHOJIOInu

TpaauunonHoe oOyueHue
DEeHOMEHOIOTUIECKHIA TIOIXO/T
HHTepaKkTHBHBIE TIOIXOIbI
OBpucTHiecKoe o0yuyeHue
[IporpamMmmupoBaHHOE 00y4YEHHUE
KontekcTHoe 00yueHue

AkTHBHOE 00OyueHue

JlunakTrdeckasi SBpUCTHKA

ABTOpCKHE MTeAarorn4eckrue TeXHOJIOTHU
0. OMOIMOHAIBEHO-CMBICIIOBON MOIXO0.I

1.  KoMmbloTepHbIE TEXHOJIOTHUH 00yJIEeHUS
12. Pa3HoypoBHEBOe 00yueHHE

13. Merox npoeKkToB

14. VYdyenwue depes oOyueHue

RRooo~NoOR~wNE

15.  TexHozorus napHoro o0y4eHHs

16.  KoncrpykTuBHOE 00y4deHHE (KOHCTPYKTHBHCTCKOE 00yUEHHE)
17. Hooren

18.  IlpenaranpHOE 0Oy4eHHE

Humepaxmugnsie nooxooul

Koctsaxom HWHTCPAKTUBHBIX TOAXOAOB SABJIAOTCA HWHTCPAKTUBHLIC YIIPA)KHCHUA U
3agaHusA, KOTOPBIC  BLIIIOJHAKOTCA  yYalllUMUCH. OCHOBHOE OTJIMYHE HHTCPAKTUBHBIX



yIpaKHEHUH U 3a1aHUI OT OOBIYHBIX 3aKJIIOYACTCSA B TOM, YTO OHM HAIPaBJICHbI HE TOJIBKO U HE
CTOJIBKO Ha 3aKpelUIeHHe YK€ H3Y4EHHOrOo MaTepuana, CKOJIbKO Ha W3y4eHHE HOBOTO.
CoBpeMeHHas Tenaroruka Oorata IeJBIM apCeHAIOM HMHTEPAKTUBHBIX IOAXOJ0B, CpEIu
KOTOPBIX MOKHO BBIJICJIUTH CIIEIYIOIIHUE:

. TBopueckue 3aganus

. Pabora B manbIx rpynmnax

. OOyuatonmie  urpel  (poJieBble  WIPhl, HWMHUTALUHU, JICJIOBBIE UIPHl U
00pa3zoBaTebHBIC UTPHI)

. Hcnonb3oBaHnue  OOLIECTBEHHBIX  pecypcoB  (IPUIJIAIIEHUE  CIHEIHAJNCTA,
AKCKYPCHH)

. ConmanbHble MPOEKTHI W APYrHe€ BHEAYAUTOPHBIE METOIABI  OOy4YCHHS

(conuanbHblE TPOEKTHI, COPEBHOBAaHUS, PaJWO U Ta3eThl, (UIbMBI, CHEKTaKIH, BHICTABKH,
MIPE/ICTABJICHHUS], TIECHU U CKa3KH)

. Pa3munku

. W3ydeHne u 3aKkperieHre HOBOTO Marepuana (MHTEpakTUBHAs JIeK1Us, padoTa ¢
HATJISIHBIMU TTOCOOUSIMH, BHIEO- U ayJuOMaTepHallaMi, «Y4€HUK B POJIH YUUTEIsD», «KaXKIbIN
YUUT KaXJ0ro», Mo3auKa (aXypHasl I1ja), UCII0JIb30BaHue BONpocoB, CoOKpaTUYeCKUil AUAJIOr)

. OOcyxneHrue CIOXKHBIX U JIMCKYCCHOHHBIX BOIPOCOB U mpoOiem («3aiimMu
no3unuto (mkana mueHui)», [1OIIC-dopmyna, mpoeKkTUBHBIE TEXHUKH, «OIUH — BIBOEM —
Bce BMecTe», «CMeHu nosunuioy, «Kapycenb», «/luckyccuss B CTHIIE TEIEBU3MOHHOIO TOK-
I0Yy», 1e0aThl, CHMIIO3HYM)

. Paspemienne npobnem («lepeBo pemeHuit», «MO3roBoi MmMTypmM», «AHAIU3
Ka3ycoBy, «lleperoBopsl u MeauaIus», «JIeCTHUIIBI U 3MEHKI)

Teopueckue 3a0anusl

HOI[ TBOPYCCKUMH 3aJaHUSIMU MbI 6YI[6M IIOHUMAaTh TaKHuEC yT-I€6HI)I€ 3aaaHusA, KOTOPBIC
TpeOYIOT OT ydYalluXcsi He MPOCTOTO BOCHPOM3BOACTBA MH(OpPMAIINH, 2 TBOPUECTBA, TOCKOIBKY
3alaHuA COACPIKAT OOJBIINKM WM MEHBIINN DJIEMEHT HEU3BECTHOCTH U HUMCIOT, KaK IIpaBUIIO,
HECKOJIBKO MOAXOJO0B. TBOpUYECKOE 3aJaHUE COCTABISET COJEPHKAHUE, OCHOBY JIHOOOrO
MHTEPAaKTUBHOIO MeToja. TBopueckoe 3ajaHue (0OCOOEHHO MPaKTUYECKOe M OJIM3KOE K KU3HU
o0yyaroIerocs) MpuIaeT cMbIcI 00Y4EeHHI0, MOTUBUPYET ydamuxcs. Hem3BecTHOCTh OTBeTa U
BO3MOXKHOCTh HAaWTH CBOE COOCTBEHHOE «IIPABHJIBHOE» pELICHHE, OCHOBAHHOE Ha CBOEM
NEPCOHATBHOM OIBITE U OIBITE CBOETO KOJUIETH, ApPYyra, MO3BOJSAIOT CO37aTh (hYHIAMEHT A
COTpYJHHMYECTBA, COOOYYEHHUs, OOIIEHMS BCEX YYACTHHKOB O0Opa30BaTENIbHOrO IIpoliecca,
BKJIIOYas mejarora. Beibop TBopueckoro 3aaHus caM mo ce0e sIBIsSeTCs TBOPUECKUM 3a/laHueM
JUISL TIe/1arora, MOCKOJIbKY TpeOyeTcs HalTH TaKoe 33/1aHKe, KOTOPOEe OTBEYAIO ObI CIIEAYIONIIM
KPUTEPHSIM:

. HE UMeEeT OJIHO3HAYHOI'0 U OJHOCIIOKHOT'O OTBETA WUJIN PEIICHUS
. ABJISCTCS MPAKTUYECKUM U MTOJIE3HBIM IS Y4alUXCs

. CBSI3aHO C JKU3HBIO y4allluXCs

. BBI3bIBACT UHTEPEC Y YUaIlUXCs

. MaKCHMaJIbHO CIIYKHUT LEISIM 00yUYEeHHs

Eciu ydqamuecsa HC NPUBBIKINA pa60TaTB TBOPYECKU, TO CICAYCT MOCTCIICHHO BBOIUTH
CHadaJia IMpOCThIC YIIPAXKXHCHUSA, a 3aTEM BCC 0oJiee CIIOKHBIE 3aJaHus.

Paboma 6 manvix epynnax

Pabota B ManbIx rpynmax — 3TO OJHA U3 CaMbIX MOMYJSPHBIX CTpaTerui, TaKk KaK OHa
JlaeT BCeM ydJalumcs (B TOM YHCIIE U CTECHUTEIbHBIM) BO3MOXHOCTh y4acTBOBaTh B paboTe,
MPAKTUKOBATh HAaBBIKM COTPYAHMYECTBA, MEXKIUYHOCTHOIO OOIIEHUS (B YAaCTHOCTH, YMEHHE
aKTUBHO CIIyIaTh, BIpa0aThIBaTh 00Ilee MHEHHUE, pa3pelaTh BOZHUKAIOIME pa3Horiacus). Bee
3TO 4YacTo ObIBa€T HEBO3MOXKHO B Oo0bIIOM KojulekTHBe. PaGora B Manol rpymme —



HEOThEMJIEMAsl 4YacThb MHOTMX HWHTEPAKTHUBHBIX METOJIOB, HAlpUMeEp TaKHUX, KaK MO3auKa,
nebathl, 001ECTBEHHBIE CITYIIAHUS, TOUYTH BCE BUABI UMUTALIMH U Ap.

[Tpu opranm3anuu rpynnoBol paboThI, ClieayeT oOpamaTh BHUIMAHUE Ha CICAYIONINE e
acnekThl. Hy)xHO yOenuThes, 4To yyamuecs o0JaJatoT 3HaHUSAMU U YMEHUSIMH, HEOOXOUMBIMU
JUTSL BBITIOJTHEHHSI TPYIIIOBOTO 3a/JaHus. HexBaTka 3HaHUN OYEeHb CKOPO JacT o cebe 3HATh —
yuauecs: He CTaHyT MpWiIaraTb YCWJIMW N7l BBINOJMHEHUS 3ajaHus. Hano craparbes caenaTh
CBOM MHCTPYKLUHUHM MAKCHUMaJIbHO YE€TKUMHU. MajoBEpOsSTHO, YTO TpyIMa CMOXKET BOCHPHUHSTH
Oonee OAHOW WM JIBYX, JaK€ OUYEHb YETKUX, MHCTPYKIUH 3a OJIUH pa3, MOITOMY HaJIo
3alUChIBAaTh HWHCTPYKIIMUM Ha Jocke W (wiM) kaproukax. Hamo mnpenocTtaBisTe rpynime
JIOCTaTOYHO BPEMEHU Ha BBIMIOJIHEHUE 3aJaHHUsl.

Kpumuueckoe mvluinenue

Wnes pa3BUTHA KPUTUYECKOTO MBILUICHUS SIBJISETCS TOCTATOYHO HOBOM JUISL POCCUIMCKOMN
JUAAKTUKU. 3arOBOPUIIM O LIEIOCTHON TEXHOJIOIMH PAa3BUTHS KPUTUYECKOIO MBIIUICHUS JIUIIb B
cepenquHe 90-x ronoB. Ho yxke ceroiHs CTOPOHHUKOB pa3BUTUS KPUTUYECKOIO MBIIUICHUS
y4aluxcs JOCTaTOYHO MHOTIO.

Kputnueckoe MbIIUIEHHE O3HA4aeT HE HEraTMBHOCTb CYKICHUW WM KPUTHKY, a
pasyMHOE pacCMOTpEHHME pa3HOOOpas3usi MOAXOJOB C TeM, YTOObI BBIHOCUTh OOOCHOBAHHBIE
cyxaeHuss U pewmeHuss. OpueHTanusi Ha KPUTHUECKOE MBILIUICHUE IPEAINOoJaraeT BEKJIUBBIN
CKENTHULM3M (HUYTO HE NPUHUMAETCS Ha BEpY), COMHEHHE B OOLIEHPUHATHIX UCTUHAX, O3HAYAET
BBIPAOOTKY TOYKH 3PEHHUS MO OMPEICICHHOMY BONPOCY M CHOCOOHOCTH OTCTOSITH 3Ty TOUYKY
3peHus JIOTMYECKUMHU J0BOJaMH. KpUTHyeckoe MBIIIEHUE HE SIBISIETCA OTACIbHBIM HaBBIKOM,
OHO COYETaeT B ceOe CIeAYIONIE YMEHHS:

. BBIpaXXaTh CBOM MBICTHU (YCTHO U MHUCHMEHHO) SICHO, YBEPEHHO U KOPPEKTHO IO
OTHOIIICHHUIO K OKPYXKAIOIIHM;

. apryMEeHTHUPOBATh CBOIO TOUKY 3PEHHS U YUUTHIBATH TOUKH 3PEHUS JPYTUX;

. OpaTh Ha ce0s1 OTBETCTBEHHOCT;

. paboTathb c YBEIUYUBAIOLIUMCS u MOCTOSIHHO OOHOBJISIOIINMCS
WH()OPMAIMOHHBIM TTOTOKOM;

. 3a/1aBaTh BOMPOCHI, CAMOCTOSITENILHO (POPMYITHPOBATH TUIIOTE3Y;

. pemaTh IpoOIeMBbI;

. BbIpa0aThIBaTh COOCTBEHHOE MHEHUE HA OCHOBE OCMBICTICHUS PA3IMYHOTO OTBITA,
WJICW U PEJICTABICHUN;

. y4acTBOBaTh B COBMECTHOM IPHUHSATUU PEILICHNUS;

. BBICTPANBATh KOHCTPYKTHUBHBIE B3AUMOOTHOIICHHS C IPYTUMHU JIFOJIbMH.

Memoo npoexmog

OCHOBHOH €ro Te3uc: s 3Har0, JJI Yero MHE HaJlo TO, 4YTO s MO3HAI0, I7Ie U KaK s MOTY
9TH 3HAHUS MPUMEHUTH. Kakaplii 00yuaemMblii, IpUHUMAs y9acTHE B MTPOSKTUPOBAHUU, HAXOJUT
ce0e JesI0 C y4yeToM YpPOBHS CBOETO HMHTEIICKTYaJIbHOTO DPAa3BUTHSA, YPOBHS MOJATOTOBKH IO
JTaHHOU mpoOsemMe, CBOMX CIIOCOOHOCTEH U 3a7aTKOB. J{J1s1 TOro 4TOOBI IPOEKT MOIY4HJIICS, HA/l0
BEpUTh B oOydaemoro. Moe TBeploe yOekaeHHe — HeT MJIOXUX yuyeHHKoB. OHHU Bce sipKHe,
TaJIaHTJINBbIE, HETIOBTOPUMBIEC WHIMBHYaTbHOCTH.

OcHoBHbBIE TPEOOBaHMS K HCIOIB30BAHUIO METO/1a IPOEKTOB:

1. Hanuuue 3HauMMOMN B HMCCIEAOBATEIbCKOM TBOPUYECKOM ILIaHE MpOOJIeMBbl / 3aj1auu,
TpeOyrolel WHTErpUpPOBAHHOTO 3HAHUS, MCCIIEOBATEIICKOTO TOMCKA JUIsI €€ pEeLIeHHUs
(Hampumep, uccienoBaHue gemMorpaduueckoil mpobiieMbl B pa3HbIX perMoHaxX MHpa; CO3JaHUe
CepUH pernopTaxeil n3 pa3HbIX KOHIIOB 3€MHOTI'0 IIapa 0JHOU mpobieme U T.11.).

2. TIlpaxkThueckasi, TeOpeTHYECKas, IO3HABATENbHAS 3HAYMMOCTH IIPEAIOJIaraeMbIX
pe3yibraroB. Hampumep, nokiiag o nemorpaduueckoM COCTOSHUM JaHHOTO pErnoHa, (hakropax,
BIMSIOIIMX HAa O3TO COCTOSIHHE, TCHICHIUAX, MPOCICKHUBAOIINXCS B PA3BUTHU JTaHHOU
po0JIeMbl; BBITYCK I'a3€Thl, IUIaH MEPOTIPUATUN U T.I1.



3. CamocrosTenbHas (MHAUBHUyalbHAs, TApHAs, TPYIIIOBAst) A€ATEIbHOCTD yYaluXcsl.
4. Vcnonp30BaHue UCCIIEN0BATEILCKUX METOIOB:

. oTpeieieHne MPOOJIEMBI U BBITEKAIOIINX U3 HEe 3a/1a4 UCCIICAOBAHUS;

. BBI/IBIDKEHUE TUIIOTE3bI UX PEIICHHUS;

. 00CyXJI€eHUE METO0B UCCIIEIOBaHMS;

. oOcyxaeHue crnocoboB oGOpMIICHHUS KOHEUHBIX pPe3yJabTaTOB (Mpe3eHTaIi,
3allUThl, TBOPYECKUX OTYETOB U T.I1.);

. cOop, cucTemMaTH3aIys 1 aHajIu3 NOJyYEeHHBIX TaHHBIX;

. MOJIBE/ICHUE UTOTOB, O(POPMIICHHUE PE3YJIbTATOB, MX IPE3CHTAIINS;

. BBIBO/IbI, BEIIBIDKEHHE HOBBIX MPOOJIEM HCCIEI0BaHUS.

Takum 00pa3oM, METOJ MPOEKTOB SBIAETCS OJHOW W3 CaMBIX pPE3YJIbTaTUBHBIX H
IIPOIPECCUBHBIX I€IAarOTMYECKUX TEXHONOrMH. OH MO3BOJSET pa3BUBATH ITO3HABATEIIBHBIE
HAaBBIKM YYaIUXCS, KPUTUUECKOE MBIIUICHHE, YMEHUE CAMOCTOSATEIbHO KOHCTPYMPOBATH CBOU
3HaHUs, OPUEHTUPOBATHCS B HH(OPMALIMOHHOM IIPOCTPAHCTBE.

Memoo «mo3208020 wmypmay

Cy1iecTBYIOT pa3Hble OpPMBI «MO3TOBOTO HITYpMa»: IpyINIoBas HpsMasi (COBMECTHBIN
IIOUCK BO3MOXHBIX pEIICHUIl HMEIoIeics 3ajgaun); rpynnoBas oOpaTHas (ompezencHue
HEJ0CTaTKOB B HUMeEIOLIeHcs npoOieme); MHAUBUAYalbHas (KaKIbli Y4aCTHUK 3a KOPOTKHUI
IPOMEXKYTOK BPEMEHH JOJDKEH CPOpPMYJIMPOBAaTh HE MEHEE OJJHONH OPUTMHAILHON UJIEH).

Ilepen HauamoM «MO3TOBOTO INTYpMa» HEOOXOOMMO cO34aTh Yy OOydaromumxcs
NOOpo’KenaTeNbHbIl  HAcTpoM, JO0MTbCA packoBaHHOcTH. Ilpu mpoBeaeHMM «MO3TOBOIO
LITYPMa» BO3MOXHBI JIMIIb YTOYHSIIOIIME BOMNPOCHI, a0COJIOTHO HENPUEMIIEMbl KPUTHUUYECKHE
3aMeyYaHus ¥ IPOMEXXYTOUHbIE OLICHKH, a MOOLIPEHUE U NOIEP)KKA APTHEPOB PUBETCTBYETCS.
Y4YacTHUKHM JOJKHBI (POPMYJIMPOBATH CYKICHUS W UIEH KPAaTKO U YETKO, JIEHCTBOBAaTh IO
HOPUHIUITY «4eM OoJble UIeH, peluTenbHee aTaka, TeM OJIMKE JOCTHKEHHE LENU ITYypPMay.

Huckyccusa

Ona sBisiercs OJHOM M3 BaxHeWmuX @opM o00pa3oBaTeNbHON JAESITEIBbHOCTH,
CTUMYJIUPYIOIIEH WHUIMATUBHOCTh yyalluxcsd. Y4eOHBIH MaTepuas B XOJA€ JUCKYCCHH
YCBAaMBAETCs 3a CYET:

. oOMeHa nHpopmanuei Mexay y4acTHUKaMH;

. Pa3HBIX MOJIXOJIOB K OJTHOMY U TOMY € MpEeAMETY;

. COCYIIIECTBOBAHUS PA3JIMYHBIX, BIUIOTH 10 B3aUMOMCKIIIOUAOIINX, TOUEK 3PEHUS;
. BO3MO>XHOCTH KPUTHUKOBATh U J1aXKe€ OTBEPraTh Jit000€ MHEHHUE;

. MOKCKa TPYNIIOBOTO COTJIAlICHHsI B BUjie OOIIET0 MHEHHS WK PELICHHUS.

3a)1aqa JAUCKYCCHUH — KOJUICKTHBHO, C PAa3HBIX TOYCK 3PCHUSA, IMOA PA3HBIMHU YIJIaMH
O6CYI[I/ITI> " UCCJICAO0BATh CIIOPHBIC MOMCHTHI. OcHoBHEBIE IMpaBuJjia BEACHUA NUCKYCCUU:

. HEJIb3s1 KPUTHUKOBATH JIFOJIEH, TOJTBKO UX HJICH,

. 1eJIb TUCKYCCUH HE B OTIpEIeNICHUH MOOEAUTENs, a B KOHCEHCYCE;

. BCE YYACTHHUKHU JOJDKHBI OBITh BOBJICUYCHBI B JUCKYCCHIO;

. BBICTYIUICHUSI JOJKHBI TPOXOJUTh OPraHM30BAHHO, C Pa3pelIeHUs BEIYIIEro,
nepernasigka HeI0myCTUMa;

. KaQ)KJIbII YHYACTHUK JIOJDKEH UMETh MPABO U BO3MOXKHOCTh BBICKA3aThCS;

. 00CYXICHUIO TOJICKAT BCE TTO3UIINH; — B TMPOIIECCE TUCKYCCHH YIYACTHUKH MOTYT
MU3MEHUTH CBOIO MO3ULIHIO;

. CTPOUTH APTYMEHTAINIO HEOOXOIMMO Ha OECCTIOPHBIX (paKTax;

. B 3aKJIIOYEHUE BCETAa I0JKHBI TOABOIUTHCS UTOTH.

[To xomy AMCKyCCHU TIPETNOIaBaTelb TOJDKEH CIEUTh, YTOOBI CIUIIIKOM YMOIIMOHAIIEHEIE
U Pa3rOBOPUYMBBIC yUaIIHecss HE IOJMEHUIN TeMY, U YTOObI KPUTHUKA MO3UIMH IpyT apyra Oblia
o0ocHoBaHHOH. CoennHeHne paboOThl B Ipynnax ¢ peleHueM MpOoOJIEeMHON CUTyallud CO3/1aeT
HanOosnee 3(h(heKTUBHBIE yCIOBUS A OOMEHA 3HAHUAMM, UAEIMU M MHEHHSIMH, 00eCrieuuBaeT



BCECTOPOHHMI aHATU3 M OOOCHOBAHHBIA BHIOOp perIeHus TOW WiM MHOM TeMbl. CTyIeHTHI
OBJIA/IEBAIOT OPATOPCKMMU YMEHUSIMH, MCKYCCTBOM BEIEHHUS IOJEMUKH, 4YTO caMo Mo cebe
BHOCUT Ba)KHBIN BKJIAJl B UX JINYHOCTHOE Pa3BUTHE.

B oeJoM XO0TEIO0Ch OBI OTMCTHUTBh, YTO CaMOCTOATCIbHAA IIO3HAaBAaTCJIbHAsA U
MBICITUTEIbHAS ~ JEATCIBHOCTh  SIBISAETCS  TJIABHBIM  CPEICTBOM  Pa3BUTUS  JIMYHOCTH
00yyYaromerocsi, OHa pacKpbIBaeT €ro MOTEHIUAIbHbBIE CIIOCOOHOCTH, POPMUPYET HEOOXOIUMBIE
B COBPEMEHHOM MHUpE HAaBBIKM CaMOOOpa30OBaHUS, OPUCHTAIMM B CTPEMHUTEIHHOM IOTOKE
uHpopmanuu. Mcrnonb30BaHre HHTEPAKTUBHBIX TEXHOJIOTHNA — JYYIIHH CIIOCOO aKTHBU3UPOBAThH
9TY JESITENBHOCTh Y CTYJCHTOB.

Jnst Ui ¢ OorpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MPEIyCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OneHO4YHbIE CPeACTBA JJIsl TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH H ITPOMEKYTOUHOIM
aTTecTallH.
4.1 ®doHx OLIEHOYHBIX CPEACTB JIA MPOBeAeHHUs] TEKYIEero KOHTPOJIS.

3agauyu Kk npakTH4eckoii padore
Tema 1

Bapuanr 1

Hoxazate MMM, urto mis ao6oro Ne N

~1+3-5+..+(-)"(2n-) =(-1)"n.

Tema 2

Bapuanr 1

1) ®opmann3oBaTh BHICKA3bIBAHUE!

«41 moenty aBTOOyCOM MIJIM BO3bMY TaKCH, CJIE€JIOBATENIBHO, 51 HE OT03/1at0»

2) laHo BbICKa3bIBaHUE:

BC «<>AB >CVA.

Tpebyercsi:

a) MOCTPOUTH TaOIHIy HCTUHHOCTH,

0) mpuBecTH BbickazbiBaHue kK JIH®, ynpocTuts, cienaTtsh NpoBepKY,
B) mpuBecTH BbickaspiBanue Kk CJIH®D, ynmpocTuTs,

') IOCTPOUTH MHOTOWIEH JKerankuHa.

Tema 3

Bapmuanr 1

1)U ={0,1,2,3,4,5,6,7,8,9}, 4 = {1,2,3}, B ={0,1,2,5,8},C = {0,2,5,8}, D = {3,6,8,9} .

Berunciute MHOXeECTBO AU BN (C\ D).



2) U306pasuth Ha Kpyrax Jiinepa MHOKeCTBO (A\C) N B.
3) U=1{1,234,56,789},4=141,23,4,5,B=1{24,68},C=1{13,5,7},D=14{4,5,78}.
Bripaszutsb uepes usBectHsie MHOkecTBa A,B,C,D muoxecTtBo {5,6,3,4,7,1,8} .

4) OnucaTh TEOPETUKO-MHOKECTBEHHBIM BBIPAKEHUEM 3aKPAIICHHYIO 4acTh

Tema 4
Bapuanr 1

1. CKOJIBKO YeThIPEX3HAYHBIX YUCE MOKHO cOCTaBUTh U3 1tudp 1,2,3,0,5?

2. CkonbKuMH crioco0aMu MOYKHO pacrpeAenuTs 9 anenbcuHoB, 5 6aHana, 1 10710K0, 2 rpymu
Ha

2 00e3bsiHBI U | YeI0BeKa, TaK, YTOObI K&KIAOMY JOCTAIICS XOTs Obl OJUH QPYKT?

3. CkonbpkuMu cnocodaMu MOKHO 0()OpPMUTH BUTPHUHY, €CIIM OHA 3amoiiHsgercs 15 Bugamu
II0K0JI1a/1a, PACCTAaBJICHHBIMU B TPU PAJa ¢ OJUHAKOBBIM KOJIMYECTBOM IIJIUTOK?

4. W3 xonomsl, coaepxanieit 36 kapT, BeIHYIM 10 kapT. Bo CKONBKUX CiTydasx cpeu 3TUX KapT
OKa)KeTCsl POBHO TpH Ty3a?

5. CKOJBKO pa3an4HbIX CIOB MOKHO IOJTY4YHTb, [IEPECTABIIAS OYKBBI B CIIOBE
«IIPOrpaMMHPOBAHUEN?

Tema §

Bapmuanr 1

1) ITocTpouts cBsi3HBIE Tpadbl C JAHHBIMU CTETIEHHBIMU MOCJIE0BATEILHOCTAMH UM 10Ka3aTh,
YTO TaKUX rpadoB HE CYLIECTBYET:

a) (1%;2%,3%;4)

6) (1,2;3;4;5;,6)

B) (1%2%3",4,5)

2) J1st mocTpoeHHBIX rpadoB HAUTH

a) METPUYECKHE XapaKTEPUCTUKU;

0) xakue-HUOY/Ib OCTOBHBIE, TOPOXKICHHBIE MOArpadsl U NoArpad, He ABISIOIIMNICS OCTOBHBIM U
MOPOKICHHBIM;

B) JIOTIOJIHUTENBHBIN Tpad;

I') HEeMH, IPOCTYIO U HE NMPOCTYIO, HE ABJISIOMINECS IIUKJIaMU; [IUKJIIBL, IPOCTOM U HE POCTOH;
MapuIpyT, HE SABJISIIOLIIUINCS LETbIO;

1) MaTPUIy CMEKHOCTH BEpILIHH,

€) mpoBepuUTh Tpad Ha IUITEPOBOCTH, TAMUIHBTOHOBOCTb.



3) Onucatp N-BepIIMHHBIN rpad, eCu SKCHEHTPUCUTETHI BCEX €ro BEPILUH PaBHBI 2.

Jomamnss padora

1. Cosepmiennas JJTH® u cosepmennas KHO.

2. Haxoxnaenune muaumanbaoi JTHO.

3. Haxoxnenue momuHoma JYKeraaknHa METOJIOM HEOIPEIeICHHBIX
KO3 PHUIHEHTOB.

4. Marpuia cMeXHOCTH rpada.

5. CsszHOCTB TpadoB.

6. HaxosxaeHue mpocThIX MUKIOB rpada.

7. Packpacka BepiuH u pedep rpada.

4.2 ®oHJ OLIEHOYHBIX CPeICTB A5 MPOBeIeHUs TPOMEKYTOUHOI aTTecTalluu
Bonpocsl k 3auéty

Crioco0b1 3a1aHust MHOXKECTB. [IOHATHS MHOKECTBA M ITOJIMHOKECTBA.
OcHOBHBIE 3aKOHBI U TOKIECTBA aIreOpbl MHOXKECTB.
Jloka3zaTenbcTBa TOKIECTB C MHOXKECTBAMU.
JlekapTOBO POU3BEACHUE MHOKECTB.
[TonsiTust KOpTeka u rpaduka.
Onepanuu Haj rpaduKamu.
Ornepanyy HHBEPCUH U IPOEKTUPOBAHHUS.
Orneparysi KOMIIO3HUITUH.
Heuerkue noruvyeckue BbICKa3bIBAHMUSL.
. Onpenenenue u onepanyy HaJl HEUETKUMU MHOXECTBAMH.
. HeueTkne OTHOIIEHHS 1 COOTBETCTBHSI.
. Onpenenenne u crocoObl 3aJaHUs OTHOIIICHUM.
. CBoiicTBa OTHOIIEHUH.
. Oneparuu HaJl OTHOIICHUSIMHU.
. CBoiicTBa cierManbHbIX OTHOILICHUN
. CeueHust ynopsiJoueHHbIX OECKOHEYHBIX MHOKECTB.
. MyJIbTUMHOKECTBA.
. Oneparuu HajJ MyJTbTUMHOXXECTBAMU
. Onpenenenune u crnocoObl 3aJaHHsI COOTBETCTBUH.
. CBo#iCTBa COOTBETCTBHIA.
. Onepanuu HajJ COOTBETCTBUSIMU.
. [ToHsITHA CY’)KEHHS ¥ TIPOJOIIKEHUSI COOTBETCTBHUSI.
. U3omopduzm.
. YropsijoueHHble OECKOHEUHbIE MHOXKECTBA.
. [loHsITHE KOHTHHYYMA.

CoNoOAWDNE

NNNNNNNNNRPRRRERRRERRR R
OORrWNPOOO~NOOUIWDNEO

CryneHTbl 00s3aHBI ClIaTh 3a4€T B COOTBETCTBUM C PACIMCAHUEM U YUEOHBIM IJIAHOM.
3auer saBisgercs GopMOIl KOHTPOJIS YCBOSHHSI CTYIEHTOM y4e€OHOW MporpaMmsbl IO AMCHUILIUHE
WIN €€ YacTH, BHIIIOJHEHUS MPAKTHUYECKUX, KOHTPOJIBbHBIX, peepaTUBHBIX padoT.

Pesynprar cmaum 3auera mo HpOCIYIIAHHOMY KypCY JOJDKHBI OLIEHMBAThCS KaK HUTOT
JEATEIbHOCTH CTYJIEHTa B CEMECTPE, 4 UMEHHO - II0 IIOCEINAEMOCTH JIEKIUH, pe3yJbTaTaM
paboThl Ha NPAKTHMYECKUX 3aHATHUSAX, BBIIOJHEHMSI caMoCTosATelnbHOW pabotel. Ilpu sToMm
JIOMyCKaeTcsl Ha O4YHOHM ¢opme oOydeHus mpomyck He Ooznee 20% 3aHATHH, ¢ 0043aTeNbHOM
OTpabOTKOM MPOMYIIEHHBIX CeMUHApOB. CTYIEHThl y KOTOPBIX KOJMYECTBO MPOIYCKOB,



OpPEBbIIACT  YCTAHOBJICHHYIO HOpPMY, HE  BBIIOJHHMBIIME BCE€ BHABl  paboT U
HEY/IOBJICTBOPUTEIbHO pPA0OTABIIME B TEYEHHE CEMECTpa, IPOXOAAT coOeceoBaHHe C
IpernoJiaBaTesieM, KOTOPbI ONpalIuBaeT CTYACHTA Ha MPEAMET BBISBICHUS 3HAHUS OCHOBHBIX
HOJOXKEHUH AUCIUIUINHBL.

Kpurtepuu ouenku:

- OLEHKA «3a4YTEeHO»: CTYACHT BIIAJCET TCOPETHUECKHMMHU 3HAHHSIMHU I10 JaHHOMY
paszeny, 3HaeT OCHOBHYIO TEOPHIO TUCIMILIMHBI, JOMYCKAaeT HE3HAYUTEIbHBIE OIIMOKU ; CTYCHT
yYMeeT MPaBWILHO OOBSACHITH MaTepUall, WITFOCTPUPYS €ro PHUMEPaMH.

- OlleHKA «He 3a4TeHO»: MaTephall HE YCBOCH WM YCBOGH YaCTHYHO, CTYIEHT
3aTPyIHAETCS MPUBECTU TMPHMEPHI, JOBOJIBHO OrpaHWYEHHBIH 00BEM 3HAHUI MPOTPAMMHOTO
Marepuaa.

OueHoYHBIE CpeACcTBAa Ui WHBAJIWAOB M JIMI C OrPAaHWYCHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOJHUTEIIBHOE BpeMs ISl TOJTOTOBKH OTBETA HA HK3aMEHE;

— IpU MIPOBEJICHUU MPOLECAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUIOB U JIHII C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M HHBAIMAOB TMPOLEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS MO AUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yJIHTATOB OOYUEHHS WHBAJIHMIOB M JIMIl C OTPAaHHMYCHHBIMU
BO3MOXXHOCTSIMH  3JI0POBbsSI 110 JTUCHUIUITMHE (MOJIYJIO) IpeIyCMaTpUBaeT IPeI0CTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLNK:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMO
JJIs1 OCBOCHMS IMCUUILIUHBI (MOXYJIA).

5.1 OcHoBHas IUTEpaTypa:
1. JluckpeTHass MaTeMaTHKa: JJIEKTPOHHBIH cOOpHUK TecToB (Tekcro-rpaduueckue
yueOHble Marepuainbl) / MunHHcTepcTBO oOpa3zoBanus u Hayku P®, KemepoBckwuii
rocyJIapCcTBeHHBIN yHUBepcuTeT, Kadenpa aBTomaru3anuy UCCIeTOBaHUM U TEXHHYECKOU
kubepuetukn ; coct. C.I. I'yroBa. - KemepoBo : KemepoBckuil rocynapcTBeHHBIH
yauBepcuteT, 2015. - 65 c. - bubnuorp. B kH. ; To xe [DaexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481499
2. Kuranora, E.®. Jluckpernas maremaTtuka : yaeoHoe nocodue / E.®. XXuranosa ;
MunucrepctBo  oOpazoBaHust M Hayku  Poccuiickoit  @enepanuu, Tomckwuii
['ocynapctBennbiii YHusepcuter CucreM Ynpasnenus u Paguosnextponuku (TYCVYP). -
Tomck : Dnb Konrent, 2014. - 98 c. - bubnuorp.: c. 95. - ISBN 978-5-4332-0167-5 ; To
xe [DnexTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480497



http://biblioclub.ru/index.php?page=book&id=481499
http://biblioclub.ru/index.php?page=book&id=480497

Jl1sg ocBOEHMS AMCLUMILIMHBI MHBAJIUAAMU U JUIAMHM C OIPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B UIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 lonotHuTEIBLHAS JIUTEPATYpPA:

1. bamokesuu, D.JI. [luckperHas MareMaTuka : Yy4eOHO-NPaKTUYEeCcKoe IMocodue /
2.J1. bamtokeBuu, JI.®. Koanera, A.H. PomanHukoB. - MockBa : EBpa3suiickuii OTKPBITHIN
uHetutyT, 2012, - 173 c. - ISBN 978-5-374-00334-5 ; To xe [DnexkrponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=93277

2. KoBaneBa, JI.®. JluckperHas wMareMaTuka B 3amadax : ydeOHoe mocooue /
J1.®. KoBanera. - Mocksa : EBpasuiickuii OTKpbIThId HHCTHTYT, 2011. - 142 c. - ISBN 978-5-
374-00514-1 ; To xKe [DneKTpOoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=93273

3. Hextsapb, M.U. OcHoBbl auckpeTHO Matematuku / M.U. JlexTspb. - 2-¢ u3a., ucmp. -
Mockga : Hanmonaneusiii OtkpeiTeiii YHUBepcurer «MHTYUT», 2016. - 184 c. : rpad. -
(OcHOBBI MHPOPMAIIMOHHBIX TeXHOJIOTUH). - bubnuorp. B kH. - ISBN 978-5-94774-714-0 ; To
xe [DnekTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428981

4, JuckperHas matemaruka : yuyebnoe mocobue / W.I1. bonogypuna, T.M. OTpeIBaHKHHA,
O.C. ApanoBa, T.A.OrypuoBa ; MunucTepcTBO 00pa3oBaHMs H Hayku Poccuiickoi
®enepanun, Opendyprekuil 'ocynaperBennblilt YHauBepeureT. - OpenOypr : OI'Y, 2016. - Y.
1. - 108 c. - bubmuorp. B kH. - ISBN 978-5-7410-1579-7 ; To xe [DnexkTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=467106

5. 3aitneBa, O.H. Maremarudeckue METOAbl B MPUIOKEHUAX. J(MCKpEeTHass MaTeMaTHKa :
yuebnoe nocobue / O.H. 3aiinea, A.H. Hypues, I1.B. Manos ; MunucrepcTBo 00pa3oBaHUs
u Hayku Poccuu, ®enepanbHoe rocy1apcTBEHHOE 0I0/PKETHOE 00pa30BaATEIbHOE YUPEKIECHUE
BBICILIETO poheCCHOHATEHOTO o0pa3oBaHUs «Kazanckui HallMOHAJIbHBIN
WCCIIEIOBATENIbCKUI TEXHOJOTHYECKU yHUBepcuTeT». - Kaszanp : M3marensctBo KHUTY,
2014. - 173 c. : Tabn., un - bubmuorp. B kH. - ISBN 978-5-7882-1570-9 ; To xe
[Onextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428299

6. Koctpomun, I'.5Il. DnemMeHTBl NIUCKPETHOM MaTeMaTHKU : Yy4yeOHO-METOJIUYEcKoe
nocoOue K BBIIOJHEHUIO pacueTHo-Tpaduueckoit padotsl / I'. 5. Koctpomusn, O.B. Ky3pmuna
; TIoBOMKCKHiT TOCYIAPCTBEHHEIH TEXHONOTHUECKHH yHUBepcHuTeT. - Momkap-Oma : IITTY,
2015. - 56 c. : wn., Tabn. - bubmuorp. B kH. - ISBN 978-5-8158-1529-2 ; To xe
[Onektponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=437102

7. ITpoconynos, E.B. Kypc nekuuii 1mo auckpeTHoi Marematuke : ydeOHoe mocobue /
E.B. IIpoconynos ; Cankr-lIlerepOyprckuii rocyaapcTBeHHbIM yHuBepcuTeT. - CaHKT-
[TerepOypr : WM3parensctBo Cankt-IletepOyprckoro ['ocynapcTBeHHOro YHHBEpCHUTETa,
2014. - Y. 3. Teopus anroput™MoB u Teopus rpados. - 84 c. - ([AuckpeTHas MaTemMaruka). -
bubmuorp. B xH. - ISBN 978-5-288-05430-3; ISBN 978-5-288-05524-9 (Y. 3) ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=458101

5.3. [lepuoauveckue U31aHusA:

1. ABToMartuKa U BbluMcaUTeNbHas TexHuka.Pedepatusnsiii xxypnan. BUHUTU

2. Bectauk Kuesckoro yHumBepcurera.Cepusi: MojenmupoBaHue W ONTHMHU3AIMS
CJIIOKHBIX CHCTEM.

3. Bectauk MI'Y.Cepusi: BerancnuTensHast MaTeMaTHKa M KHOEpHETHKA

6. Ilepeuenb pecypcoB  HMHPOPMANMOHHO-TEJEKOMMYHHUKAIIMOHHON  CeTH
«HTEpHET», HEOOXOAMMBIX /IJISl OCBOEHUS THCHMILIUHBI (MOTYJIs1).
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1. Cubupckuii denepansHbiii yauBepcuteT. KommeroTepHoe monenuponanue. - URL:
http://files.lib.sfu-kras.ru/ebibl/umkd/4/u_lectures.pdf

2. B.M. Mamotun, E.A. CxmsgpoBa KommnbroTrepHoe MoaenupoBaHHe (HU3UYECKHX
seienuit - URL: http://window.edu.ru/catalog/pdf2txt/701/75701/56675.

7. Mertoauyeckue yKa3aHUsl JJIsi OOYYalOIIMXCS IO OCBOCHMIO JHCHMILIMHBI
(Mmonmy.s).
OunenuBanne noMamHeil padoTbl

KaxngoMmy cryaenty paercs | KomIuiekcHas 3azada. MakcHMajbHOE KOJHMYECTBO
0a/u10B, KOTOPOE CTYAEHTHl MOTYT IOJIyYUTh 3a MPaBWJIBHOE pPELICHHWE KOMIUIEKCHOH 3a/1aud,
cocTaBiseT 2 Oana.

Crynenun Bun 3ananus Konunuec
YpOBHEH TBO 0aJIOB
OCBOGHUS

KOMIIETEHIIN

IToporossiii Nel Cosepuiennas JJH® u coBepiennas KHO. 4-6
No2 Haxoxaenne Muaumanbaon JTH®

bazoBsrit Nel Haxoxnenue nonunoma JKeraqikuHa METOJIOM S5-7
HeomnpeAeNeHHbIX K03()PUIIMEeHTOB.
Ne2 Matpuua cmexxHOCTH rpada

[TpoxBunythii | Nel HaxoxmeHue mpoCcThIX MUKIOB Tpada. 8-10
Ne2 Packpacka BepuiuH u pebep rpada.

B ocBoeHWW NUCIUTUIMHBI WHBAJTUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHATEITFHOE PA3bSICHEHHE yUeOHOT0 MaTepurara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISAIOTCS BAKHBIM  (PaKTOPOM,
CIOCOOCTBYIONTUM HHIUBHYyaTU3alMd O0yICHHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OO0YyJaroIIUMCS WHBAIWIOM WM JIHIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

MeToauuecKkue PECKOMEHIAINMHA 1TO OHNCHUBAHUIO NPAKTHYCCKHUX 3agaHui

Ne basier Omnucanue

) 19-20 | CtymeHt nemoHCTpHpyeT c(OPMHUPOBAaHHOCTh KOMIETEHIMH Ha
UTOTOBOM YpOBHE

4 16-18 | CtymeHt nemoHCTpHpyeT c(OPMHUPOBAaHHOCTh KOMIETEHIMH Ha
XOpOILIEM YPOBHE

3 13-15 | CryzmeHT neMoHCTpHpYyeT chOpMHUPOBAHHOCTH KOMIIETEHIMI Ha 0a30BOM
YpOBHE
2 9-12 CryneHT neMOHCTpUpYeT cOPMHUPOBAHHOCTh KOMIIETEHLIMH Ha YpOBHE

HIKe 0a30BOT0

1 0-8 CTyneHT AeMOHCTPUPYET MOJHOE WM MPAKTUYECKH MOJTHOE OTCYTCTBHE
c(OPMHPOBAHHOCTU KOMITETEHIIUI

8. IlepeueHb HWH(MPOPMANUOHHBIX TEXHOJOTHH, HCHOJL3YEMbIX TMPH OCYIIECTBIECHUHU
00pa3oBaTeIbHOr0 MpoLecca Mo AUCHUIINHE (MOIYJIIO).



http://window.edu.ru/catalog/pdf2txt/701/75701/56675

8.1 Ilepeyenn MHGOPMATMOHHBIX TEXHOJIOTHIA.

— KoMmproTepHOe TeCTUpOBaHUE IO UTOTAM U3YUYCHUS Pa3AesioB JUCIUILIAHEIL.
— IIpoBepka ToMaIIHKUX 33JaHUH U KOHCYJIBTUPOBAHUE ITOCPEICTBOM AIICKTPOHHOM MOYTHI.
— Mcmonp30Banre 3MEKTPOHHBIX MPE3EHTAINN TP MTPOBEACHUN TPAKTUISCKUX 3aHATHMA.

8.2 IlepeyeHs HEOOXOAMMOr0 MPOTPAMMHOI0 o0ecneYeHMsI.
1. ITakeT npukiagaeix mporpamm MATLAB
2. CucteMa UIMHUTAITMOHHOTO OJIogHOTO MoAenmupoBanusa Simulink (moacuctema MATLAB)

3. Cucrema Mathcad

8.3 Ilepeuenb MHGPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:
1. CnpaBouno—tipaBoBas cucrema «Koucynsrant [Tmrocy (http://www.consultant.ru)
2. Dnexrponnas oubimoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepI/laﬂbHO—TeXHI/I‘leCKaﬂ 6333, HeoOXoauMas JJsl OCYLICCTBJICHUSA OﬁpaSOBaTeJILHOFO
nmpouecca 1mo IMCHuIJinHe (MOIly.TIlO).

Bug pabor

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI
(MOJIy1Ns) ¥ OCHAIIEHHOCTh

ﬂeKI/;MOHHble 3aHAmMUA

JlekumonHass ayauTOpHUs, OCHAUIEHHAs NPE3CHTAlWOHHOU
TEXHUKOW  (IIPOEKTOp, DHKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM oOecnieuenueM (I10) nns
Bocmpou3sBeneHus: (ainos ¢opmara jpg u avi, JOCTATOYHBIM
KOJIM4ecTBOM nocanounbix mecT. 300, 114, 209, 201 kop. C.

2. Cemunapckue 3anamus | He npenycMoTpeHo

3. Jlabopamopnvie JlaGoparopusi, YKOMIUIEKTOBAaHHAas  CHEIHATU3UPOBAHHOM
3aHAMUA MeOeNnbl0 U TeXHUYECKUMHU cpefcTBamu oOyuenus. 207, 212,

213 xopr. C.

4, Kypcosoe He npenycMoTpeno
NpOeKmuposaHue

5. I'pynnoguvie AyIuTOpHs [T IPOBEIEHUS TPYIIIOBBIX (MHANBHYAIbHBIX )
(unoueudyanvuvie) 3aHATHI, OCHAIIEHHAS JIOCKOM U KOMIUIEKTOM yueOHOM
Koucyniemayuu mebenu. 212, 213, 207 xopm. C.

6. Texywuii  KOHmMponw, | AyoquTropust Ui TEKYIIETO KOHTPOJISI M  IMPOMEXKYTOUYHOM
npOMeNCYmoyHas aTTecTallud  CTYACHTOB,  OCHAIEHHas  KOMIIbIOTEPHOMH
ammecmayus TEXHUKOM C BO3MOKHOCTBIO MOJIKJIFOUEHUs K ceTH “MHTepHeTr”,

C COOTBETCTBYIOIIUM MPOTrPAMMHBIM 00ECIIEUEHUEM B PEKUME
MOJKITIOYEHUSI K TEPMUHAIBHOMY CepBepy, C MpOrpammoi
HKPAHHOTO YBEJIWYEHHUS U OOECledYeHHBIH JOCTYNOM B
ANEKTPOHHYI0  WH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpedy
yauBepcurera. 114, 212, 230 xopm. C.

7. Camocmoamenvhas Kabuner 1ms camocTosiTeNIbHOM  pabOThl, OCHAIIEHHBII
paboma KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetn «/HTEpHET», NMPOTPaMMON JKPAHHOTO YBEIWYEHUS U
00eCrevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO WH(GOPMAIMOHHO-
obpasoBarenbHylo cpeny yauBepcurera. 208 xopm. C.
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