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7. | CamocrosTeabHast padoTa CTYIEHTOB 32 32 | 4acoB
(CPCO)
8. | Bcero (0e3 3x3amena) 72 72 | gyacoB
9. | Camoct. paGoTa Ha c1ady IK3aMeHa JacoB
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 290 ot « 10 » 3 2017 1

JIucer coriiacoBanuii

Pabouas mporpamma cocraBieHa ¢ yaerom TpeboBanmii ®enepansHoro ['ocymapcTBenHoro o6pa3oBa-
TEeTHLHOTO cTaHmapTa Beicmiero odopasoBanus (PI'OC BO) mo HampaBiIeHHIO MOATOTOBKH (CIIEIHAIBEHO-
ctr) 11.03.01 «MudpopmannonHas 6e30macHOCTb », yTBepxkaeHHoro 01.12. 2016 r., Ne1515.
paccMoTpeHa H yTBeprK/ieHa Ha 3aceqannu kadeaper 10 mapra 2017 r., mpotokon Ne  290.
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1. Hemnm wm 3amaum aucoMmmMHbL: llenplo mnpenonaBaHus IUCHUIUIMHBL  «/luckpeTHas
MaTeMaTHKa)  SBISIETCS  M3Y4YCHHME CTYIJCHTAMH OCHOB  MAaT€MaTH4eCKOro  ammnapara,
IIPUMEHSAEMOI0 Ul PELlEHUs NPUKIAJAHBIX MHKEHEPHBIX 3a7a4, a TakKe 3a7ad yIpaBlICHUS U
QITOPUTMU3ALUKN IIpolieccoB 00paboTku mHpopmauuu. Kypc sBisercss BBOAHBIM U NPU3BaH
O3HAKOMUTH CTYAEHTOB C DJJEMEHTAMH TEOPHH MHOXECTB, JIOTHUECKUMH (DYHKIHSAMH,
KOMOMHATOPUKOHM, rpadaMM M KOHEUHBIMH aBTOMAaraMH. [JIaBHBIMM 3ajjauaMH Kypca
JUCKPETHOW MaTeMaTHKHU SIBJSIFOTCS pa3BUTHE JIOTMYECKOTO M KOMOMHATOPHOTO MBIIIICHUS
CTYJEHTOB, OBJAJCHUE METOJAaMU JUCKPETHOIO aHaliM3a U UX [PUMEHEHHE B
IIPOrpaMMUPOBAaHUM U B IIPOCKTUPOBAHUM PAJUOIICKTPOHHBIX YCTPOWCTB JHUCKPETHOIO
IEUCTBUSL.

2. Mecto aucuuminnbl B cTpykrype OITOII: nuckperHas MaTeMaTHKa OTHOCUTCSA K 06a30BOi
yactu pucturiuH b1.6.10. Jlng u3ydeHus: kypca JUCKPETHONH MaTeMaTHKH HEOOXOIMMO TBEp-
JI0€ 3HAHUE CTyJICHTaMH 0a30BOr0 Kypca MaTeMaTUKU CPEAHEH IIKOJbL. J[MCKpeTHas MaTeMaTH-
Ka Mpu3BaHa JaTh CTYACHTaM MaTeMaTWYeCKUil ammapar, KOTOpPbI OyJeT MCHOJIb30BaThCS B
JATbHEHIIIEM MPU U3YYCHUH AUCIUIUIMH 0a30BOTO IHMKJIA, a TaKXKe MPU U3YyYEHUU AUCIUILUIMH
poecCHOHANBHOTO IIUKJIA, B y4eOHO-HCCIEA0BATENbCKON 1 HAYYHO-UCCIIEIOBATEILCKOM pabo-
TE.

3. TpeOoBanusi K pe3yabTATAM OCBOCHUS] IMCHUILIHHBI: MPOIECC M3YYEHUS TUCIUILINHBI
HarpasiieH Ha GOpMUPOBAHHE CIEAYIOLUIMX KOMIIETCHIIUMI:

OIIK-2- criocoOHOCTh IPUMEHSTH COOTBETCTBYIOIINI MaTeMaTUIECKHIA anmapar Jyis peuIeHus
npodecCHOHATIBHBIX 3a1a4

B pesynbprate u3ydeHus JUCUUIIMHBI CTYACHT JOJIKCH:

3nams: OCHOBBI TEOPUU MHOXKECTB, alNreOpbl JOTUKH, TEOPUN KOMOUHAIIMOHHBIX CXEM U aB-
TOMATOB C MaMAThIO0, KOMOMHATOPUKU U TEOPUH IpadoB.

Ymems npumensaTe nosydeHHbIE 3HAHMS 110 AUCKPETHOM MAaTEMATHKE, COOTBETCTBYIOIIUN
MaTeMaTHYeCKUH ammapaT Ul pelIeHUs TUIOBBIX M MPO(pECCHOHATBHBIX 3a7ad M3 00JacTu
U(pPOBON TEXHUKH, a TaKXKe JJIsi OCBOCHHUS JPYrUX NUCUUIUIMH, IPETYCMOTPEHHBIX y4EOHBIM
IUTAHOM.

Bnaoemp: 0CHOBHBIMM METOJAMU PELICHMS 3a]]a4 JUCKPETHOIO XapakTepa ¢ IPUMEHEHHEM
OyneBoil anredoppl, KOMOMHATOPUKHU U IPYTUX pa3esioB AUCKPETHONH MaTeMaTHUKH.
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4. O0beM TUCHUILUIMHBI U BUABI Y4eOHO# padoThl

OO011ast Tpy1I0eMKOCTh JUCHHUIIMHBI COCTABIISET 2 3a4YETHBIC CMHUIIBL.
Bun yue6HO# paboTh CemecTpsl
Ay P Bcero yacos P
1 2 3 4
AyauTopHble 3aHATHS (BCero) 40 40
B tom uncne: - - - - -
Jlexmmn 16 16
JlabopaTopusle pabots! (JIP)
ITpaxktuueckue 3ansatus (I113) 24 24
CemuHapsl (C)
Komnoksuyms! (K)
KypcoBoii npoext/(pabota) (aynuTopHas Harpyska)
Jlpyeue 6udvi ayoumopHoii pabomul
KoHTposbHbIE pabOTHI 6 6
CamocTosiTeJIbHAsI pa6oTa (Bcero) 32 32
B Tom uncne:
KypcoBoii npoekt (pabora) (camocTosiTesibHas padboTa)
PacuetHo-rpaduyeckre paboTh
Pedepar
Jlpyeue 8udvl camocmosmenvHol pabomol
W3yueHne TeOpeTHIECKOro MaTepuaa, NoAroToBKa K MpaKkTHye- 10 10
CKUM 3aHSTHUSIM
IToaroToBka K TECTUPOBAHUIO 6 6
Pemenne 3anay. [loaroroBka K KOHTPOJIEHBIM paboTaM 6 6
BrinojHeHNe HHANBHYATGHBIX TOMANTHAX 3aJaHIHA 10 10
Bu npoMexkyTouHO# aTTecTaiyu — 3a4ET
OO61as TpyoeMKocTh (Jac.)
3auernele Ennnunel Tpynoemkoctu 2 2
5. Conepixkanue QyCHUNTHHBI
5.1. Pa3nenpl AMCHMILNIMHBI M BUABI 3aHATHIT
. ! ]
= | =w g = % "c% E =2
o s |g = E 2 5 ) S ) e dopmupyembie
- /;] HaumeHnoBanue pazzaena IUCHUILITAHBI g2 S 5 8, E 2 & 5 = s 5 KOMITETEHIINH
=S §Fg|a=| g2 (g3 (OK, TIK)
> ] g 3
X Q m
1. | Teopus MHOXecTB 2 4 6 12 OIIK-2
2. | Anrebpa noruku (OysneBa anredpa) 4 6 6 16 OIIK-2
3. | [loporosas noruka 2 4 4 10 OIIK-2
4. | KoHe4HbIE aBTOMATHI 2 4 6 12 OIIK-2
5. | KomOunaropuka 4 4 4 12 OIIK-2
6. | Teopus rpador 2 2 6 10 OIIK-2
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5.2. Conep:xanue pa3ieioB M CHUILIAHBI (110 JEKIIUSIM)

HaumenoBanue
pazzenos

CopeprxaHue pa3IenoB

Tpyno-
€MKOCTh
(dac.)

dopmupyemsle
KOMIETEHINN
(OK, IIK)

Teopust MHO-
KECTB

TToHsATHS KOHEYHOI'O0 M OECKOHEYHOI'O MHOMKECTB. AK-
TyalbHasT W TIOTCHOUaIbHas OeckoHeuHocTH. [lox-
MHOXkecTBa. [Tyctoe MHOXKecTBo. CuarineroH. Bymean.
Omnepanuy Haj MHOXeCTBaMHU: OOBeIWHEHHE, Tepece-
YEHHE, TONOJIHEHNE, PA3HOCTh U CUMMETPUYECKas pas-
HocTh. Jluarpammbl Benna. Teopembl mnorioumieHus,
ckiienBaHuA U Ae Moprana. /[ekapToBO mpousBeaeHUE
MHOXecTB. buHapHbie oTHOmIeHUsI. CTeeHbh MHOXKECT-
Ba.

2

OIIK-2

AunreGpa noru-
ku (OyneBa
anrebpa)

[TonsiTve BbICKa3bIBaHUsS. AKCHOMBI anreOpbl JIOTHUKH.
Jlornueckue ormepanyy: JU3IBIOHKIUS, KOHBIOHKLUS,
WHBEpCHUs, PAaBHO3HAYHO, HEPABHO3HAYHO, WMILIHKa-
uus. TeopeMmbl ogHOM nepeMeHHOU. TeopeMbl CKiIeH-
BaHWA, TOTJIOIICHMA, ¢ MopraHa. J{n3bpIOHKTUBHBIE
HopMaineHBIe (hopMel (JJH®D) u KOHBPIOHKTUBHBIE HOP-
ManbHble (opmbel (KH®) mormveckux BBIpaKeHUH.
[onsarue OyneBoit pyHkmu. TaOMUYHBIA W aHATUTH-
4yeckuil crocoObl 3ananust OyneBbIX (QyHKUMA. MuHU-
MaJIbHbIE W MaKCUMajbHble TepMbl. CoOBepIlIeHHbIE
JU3BIOHKTHBHBIE HOpMaibHble (opmbl (CAHD) Oyne-
BbIX (PyHKUHMI M COBEpLICHHbIE KOHBIOHKTHBHBIE HOP-
mansHble popmel (CKH®). Teopemsr [llenHoHa o pas-
noxxeHun OyneBbiX (Gopmynr. CrnocoObl HaXOXKIACHUSA
CAH® u CKH®. Anrebpandeckoe ympoiieHue Oye-
BEIX popmyr. Meron KsaiiHa. [loHATHE IMIUTHKAHTHL U
npocroil uMikanTel. Cokpaménnsie JTH® nu KHO.
Merton Ilerpuka. Kaprer Beiiua (qumarpammsr KapHo).
Munumuzanys OyneBbIX (OpMyJ IPH MOMOIIM KapT
Beitya. HemonmHocThIO OmpenenéHHBIe OyneBbl (PyHK-
iy, nx Muaumu3anus B kiacce JJTH® u KH®. ®opmer
BBICIIUX TOPsAKOB. [loHsATHE aOCOMIOTHO MHUHHUMAJIb-
HOH (OPMBEI.

OIIK-2

IToporosas
JIOTHKA

[Monsitue moporosoii GpyHkimu. Beca n nopor. Munu-
manpHble JITH® nu KH® noporoseix ¢yskuuii. Teope-
MBI O IOPOTOBBIX (DYHKIIHSIX.

OIIK-2

Koneunrnie aB-
TOMATEI

[IpocTeiimme AMOAHO-PE3UCTOPHBIE CXEMBI. DJIEKTPH-
YeCKHE CXEMBI MOTEHIHMAIbHBIX JOTMYECKHUX DJIEMEH-
to U, NJIU, HE u ux ycioBHbIe 0003HaueHUs. Jloru-
YEeCcKHWid CHHTe3 KOMOWHAIIMOHHBIX cxeM. CHHTE3 mpe-
oOpa3oBaTenss KOJOB (Ha IpHMepe MpeoOpa3oBaTes
IIUKJIMYECKOTO KOJIa B BECOBOU JABOMYHBINA KOMI). ACUH-
XPOHHBIC aBTOMATHI Ha T-TpUrrepax. AHaau3 ¥ CHHTE3
CUHXPOHHBIX aBTOMaToB Ha JK-Tpurrepax.

OIIK-2

Komb6una-
TOpHKA

[IpaBuna mpou3BeAeHUS U CYMMBI B KOMOHMHATOPHKE.
[IpaBuno cymmsl n nuarpammsl Benna. KomOunatop-
HbIe KOH(HIYpalnuu: TEepPecTaHOBKH, DPa3MEIICHUS H
coyetaHus 0e3 MOBTOpEHHUil U ¢ moBTopeHmsIMA. Kom-
OMHATOPHEIE 3a/1a4H.

OIIK-2

Teopwus rpados

[onsarus rpada, ncesgorpada, MyasTurpada, mojarpa-
¢a, Hanrpada u gactuaroro rpada. CMEeKHOCTh, MH-
LUJICHTHOCTD, CTeTIeHb BepUIMHBI. OHOPOAHBIN rpad,
NOJHBIN rpad, nononnenue rpada. O0beanHEHNE U
nepecedenue rpagos. [lonsatue nzomopdpusma. Mat-
PHILBI CMEXKHOCTH U MHIMJCHTHOCTH. MapupyThl, 1e-
I, IIMKJIBI B CBSI3HOM rpade. CTerneHb CBSI3HOCTH rpa-
¢a. HaxoxaeHue Bcex MPOCTHIX LHENel, COSIMHSIOINX
JIBE BEPIIMHBI rpada. DUIEpOBHI NN U IUKJIBI, Y HH-

OIIK-2
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n/m

Hanmenosanue
pa3znenos

Tpyno- dopmupyembie
ConeprxkaHue pa3zienos EMKOCTB KOMITCTEHIINU
(dac.) (OK, TIK)

KypcanbHas JIuHus. [ aMmieToHOBHI rpadel. 3amada o
KOMMHUBOsDKEpe (aBe hopMyTHpOBKH). JIBymOTBHBIE
rpa¢sr. [lonabie ABynobpHEIE Tpadsl. [lnanapHbie u
mwrockue rpadsr. Teopema Ditnepa o mockux rpadax.
T'omeomopousm. Kimuku B rpade. Kpurepuit [loatps-
ruHa-KypartoBckoro.

5.3. Pa3znenbl AUCHMILUIMHBI M MEKTUCHUILIMHAPHBIE CBA3M ¢ 00ecnevuBalOUMu (peabl-
AYIIHMH) U o0ecrieYuBaeMbIMH (OCJAEAYIOIUMH) TUCHHILJIMHAMUA

Ne HanmenoBanme obOecrieun- Ne Ne pa3nenoB gaHHOW AUCIUILIMHEI U3 Ta0M.5.1, 1T KOTOPHIX HEOOXOIUMO
/1 BaeMBIX (TIOCIICTYIOIIHX ) u3ydeHue odecneynBaromux (MpeAbIyInX) 1 00eceunBacMbIX (TIocIie-
JUCIUTUTAH JTYFOIIUX) TUCIIMIUIHH
1 | 2 | 3 | 4 | 5 | 6
Ilocaenywimme TUCHUNINHBI
1 | UndopmannoHHbIE TEXHOIIO- + + + + +
Tun
2 | DNeKTpOHHMKA U CXEMOTEXHH- + + + + +
Ka
3 | OCHOBBI TIOCTPOCHUS KOMIIb- + + + +
IOTEPHBIX ceTel
4 | MeTpomnorus u 3JeKTpopa- + + + + +
JMOM3MEPEHUS
5 TexHnueckas 3amuTa UH- + + + + +
hopmarm
6 | 3ammra mHOOPMAIIOHHBIX + + +
MPOLIECCOB B KOMITBIOTEPHBIX
crucTreMax
7 | CeTu 1 cUCTEMBI Tiepeaun + + + + + +
nHpOpPMALUT
8 | KommiekcHbIe CHCTEMBI 3a- + + + + + +
MIATH THPOPMALIUHU HA TIpe-
TIPUSTHI
9 | Ynpasnenue nHPOPMAIHOH- + + + +
HOM 6€30IacHOCTBIO
10 | YnopaBienue 0a3aMu TaHHBIX + + + + +
11 | MaremaTnyecKrue OCHOBBI + +
KPHIITOJOTHH
12 | TlporpamMHO-anmnaparHbie + +
cpeJncTBa 3anuThl HHPOpMa-
817051
13 | Teopun HEUETHBIX MHOYKECTB + + +
14 | Kpunrosornaeckne METOIBI +
3aIUTHl HHpOPMAUN
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5.4. CooTBeTrcTBHE KOMIIETEHU U, (pOpMUPYyeEMbIX

3aHATHH

INpH U3YYCHUHU NUCHUIIJIMHBI, U BH/I0B

Ilepeuenb koM-
METEHIUHN

Buabl 3anaTuit

JIa6 | Ilp. KP/KIT | CPC

DopMBbI KOHTPOJISL

OIIK-2

Has pabora.

+ OtBet Ha npakTHYecKoM 3aHsATHH. Ompoc 1o
Martepuanam Jekuuu. Tectupoanue. KoHTposib-

JI — nexuws, [Ip — npakTiyeckue U ceMuHapckue 3ausaTus, Jlad — tabopatopHsie paboThl,
KP/KII- xypcoBast pabora/mpoext, CPC — camoctositensHast paboTa CTyaeHTa

6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust

TexHoJ0rnmn HHTCPAKTUBHOI0 Oﬁy'lel-ll/l'il IPpA Ppa3HbIX Q)opMax 3aHSATHIl B Yacax

Tpenunr
DopMbl Jlexuun [IpakTuueckue
MeToxs! (uac) saHsTIs (vac) Macrep-knace | CPC (wac) | Bcero
(gac)
[Ipe3eHTanuu ¢ UCIOIB30BAHUEM Pa3-
JIATOYHBIX MaTEPUAIIOB, CIIAlI0B, MYJIb- 3 3
TUMEJIMHHBIE IPE3eHTAIMU C 00CYXIe-
HUEM
TecTol 5 12 17
. 12 20
WToro MHTEpaKTUBHBIX 3aHATHH 8
7. JIaGopaToOpHBI NPAKTHKYM HE MPEAYCMOTPEHO
8. IlpakTHYecKkune 3aHATHS (CEMHUHAPHI)
No No paznena auc- TemaTuka NpakTHYECKUX 3aHATHI (CEMUHAPOB) Tpyno- Kowmre-
/i | UMIDTAHEL 13 €MKOCTb Tennuu OK,
Taou. 5.1 (uac.) IK
1. 1 Omnepanuy HaJl MHOKECTBaMH: 00BeTMHECHNE, ITepeceye- OI1IK-2
HUE, JOMOJHEHUE, PA3HOCTh U CHMMETpPUYeCKast pa3HOCTb.
Huarpammel Benna. TeopeMbl IOTTIOMIECHNUS, CKIICHBAHUS
u 1e Moprana. JlekapToBo Ipou3BeIeHIe MHOXeCTB. bu-
HapHbIe oTHOIICHU. CTereHb MHOXKecTBa. CHUMMETpHS,
pebIeKCUBHOCTD U TPAH3UTUBHOCTH OTHOIIEHUH. OTHO-
II€HNE SKBUBAJICHTHOCTH. [IoHATHE HEUETKOTO MHOXKECT-
Ba. O0beIMHEHNE, TIEpECeUSHUE U JJOTIOTHEHNE HEUeTKUX
MHOJKECTB.
2. 2 TeopeMms! ckienBaHus, MOTIOIEHNUS, e Moprana. Ta6- OIIK-2

JIUYHBIA ¥ aHAIUTHYECKUI CITOCOOBI 3a1aHns OyIeBbIX
¢ysaxunit. Teopems! LlleHHOHA 0 pa3nokeHUN OyIIEBBIX
¢dopmyn. Criocoosr Haxoxaenus CAH® u CKHOD. An-
redpanyeckoe ynpoieHne 0yiaeBsx Gopmyni. Meron
Kgaitna. [ToHsiTHE UMITTMKAHTBI U IPOCTON UMIUIMKAHTBI.
Coxpaménnsle JJHO u KH®. Meron Ilerpuxa. Kapte
Beitua (auarpammel Kapao). Munnmuzanust 0ysieBbIx
¢dbopmyn npu oMoy kapt Beiya. HenoxHocThIO OMIpe-
nenéHHble OyIeBbl QYHKIIUHN, NX MUHUMHU3AIUS B KJ1acce
JH® u KH®. ®opmsl BeIcIIIX MOPsAKOB. CHUMMeTpHUe-
ckre QYHKITUH, CTIOCOOBI UX MpeacTaBieHus. Pabouee
YUCIIO (@-4UCII0) CHMMETpUYecKol GyHKIMH. Pacmo3Ha-
BaHHE cuMMeTprudeckuX pyHkunid. [loraTre nzobpa-
Karomiero yrcia OyneBoil gpyHkuun. Onepanyu Hajx U30-
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Ne pazpena nuc-
LUTUTAHBI 13
Tabm. 5.1

TemaTHka IPaKTUUECKHUX 3aHATHH (CEMUHAPOB)

Tpyno-
€MKOCTh
(dac.)

Kowmrre-
tenuun OK,
IIK

6pa)KaIOHII/IMI/I qyuCJIaMHu. ByHeBLI YpaBHCHUA U UX pCLIC-
HUEC IpH ITOMOIIU 1/1306pa>1<a}0u11/1x YHCCII.

Munumansasie JIH® u KH® noporossix ¢pynkiuii. Ha-
XO0XJIeHHE TOPOTOBEIX QyHKINH. MakoputapHbie GpyHK-
i, CHMMETpHYECKHEe MaXOpHUTapHBIe QYHKINH.

OIIK-2

[IpocTeiimme AHOIHO-PE3UCTOPHBIE CXEMBI. DJIEKTpHYIe-
CKHE CXEMBI MOTEHIUAIIbHBIX JOTHYECKHUX 3JIEMEHTOB U,
WJIN, HE u ux ycrnoBHble 00603HadeHM. Jlorndaeckuit
CHHTEe3 KOMOMHAMOHHEIX cxeM. CHHTe3 mpeobpa3oBare-
751 KOJI0B (Ha TprMepe peoOpa3oBaTels MUKITNIECKOTO
KOJa B BECOBOM ABOMYHBIN Kox). Jlornueckue cxeMsl
tpurrepoB tuna RS, T u JK. AcMHXpOHHBIE aBTOMATHI Ha
T-Tpurrepax. AHaJHM3 U CHHTE3 CHHXPOHHBIX aBTOMATOB
Ha JK-tpurrepax. Pacnpenenurenu ummynbcoB. KoHTakT-
Hast MHTepIpeTanus OyneBbx GyHKIuiA. Jlornueckuii
CHHTE3 KOHTAKTHBIX CTPYKTYD.

OIIK-2

[IpaBuia mpou3BeAeHUS U CyMMBI B KOMOUHATOPHUKE.
[paBusio cymmsl u nuarpamMbl Benna. KomOunaTopHbie
KOH(UTypanuu: MepecTaHOBKH, Pa3MEICHNS X COUCTAHUS
03 NOBTOpEHHH U ¢ MOBTOpEeHUsIMH. Pemmenne komOnHa-
TOPHBIX 337a4. Pa3OneHnss MHOXeCTBa Ha MTOJMHOKECTBA.

KomO6unHaTOpHBIE 331a4H TEOPUH BEPOSITHOCTEH.

OIIK-2

ManI/II_[bI CMCXXHOCTH U MHIIUJICHTHOCTH. HaXO)K,Z[eHI/Ie

¢a. Ditnepossl rpadel. [TnanapHsIe U MIO0CKUE TpadbL.
JBoiictBennsble rpadul. lepeBbs u sec. KomupoBanue

6l B oprpade.

BCCX MPOCTHIX uenef/i, COCAUHAIONUX ABC BEPIINHBI I'Pa-

nepesbeB MetooM [Ipydepa. MapuipyThl, HETH U IUKIIBI
B oprpade. Cpsi3HOCTb oprpada. DUnepoBsl LENH U IHK-

OIIK-2

9. CamocrosiTesibHas paboTa

Ne
n/n

No paznena
JVCTIUTUTAHB
n3 Tabu. 5.1

Tematnka caMOCTOSTEIBHOI paboThI
(Oemanuzayus)

Tpyno-
€MKOCTb
(uac.)

Kowmre-
TEHIIUHA
OK, IIK

KonTtpoms BbI-
ITIOJIHCHHUA pa6OTBI
(Ompoc, recr,
JIOM.3aJIaHue, U T.J)

1

N3ydenue TeopeTndeckoro Marepuana, moga- | 6
TOTOBKA K MPAaKTUYECKUM 3aHATUAM. Perie-
HUE 3a7a4, TOJrOTOBKAa K KOHTPOJIBHOM pa-
6ore.

Tewmbl: JlekapTOBO MPOU3BEACHUE MHO-
xecTB. burapubie oTHOIIeHNs. CTeneHb
MHOXecTBa. CuMMeTpust, peIeKCHBHOCTh
Y TPaH3UTUBHOCTH OTHOMEHUH. OTHOIIEHNE
9KBUBAJIEHTHOCTH. beCKOHEUHbIE MHOMKECT-
Ba: CYE€THBIE U Hecu€THbIe. [ umoTe3a KoH-
TUHYyMa. TpaHCIeHIEeHTHbIE YHCIa.
TpaucpuauTHBIC yncna. [Tapagokcel Teopun
MHO>ecTB. [IoHATHE HEUETKOTO MHOKECTBA.
OcHOBHBIE OTlepaly HaJl HEYETKUMU MHO-
KECTBAMH.

OIIK-2

Onpoc Ha npak-
THYECKHX 3aHs-
tusx. Tectupo-
BaHUE.

CamocrositenbHoe nzyuenne tem: Cummer- | 6
pudeckue QyHKITHH, CIIOCOOBI X MpeICcTaB-
nenuns. Pabouee umcio (g-unciio) cuMMer-
puueckoi ¢pyHKunu. PactiosHaBaHUE CUM-
MeTprdeckux QyHknwid. [TorsTre n3o0pa-
JKaromiero uncia 0yneBoi pynkmun. Ome-
pauuu HaJl ©300paXaloUMH YuciamMu. by-
JIEBbI yPaBHEHHMS M UX PEIICHHE METOI0M

OIIK-2

Omnpoc Ha mpak-
TUYECKUX 3aHS-
TUsX. TpH KOH-
TPOJBHBIX pa-
60Te1. TecTupo-
Banue. Unnu-
BHUJIyaJIbHOE
3a/1aHue
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Ne Ne pazgena Tematrka caMoCTOSTEIBHON pabOTHI Tpyno- Komne- KonTtpons BbI-
n/n JUCLUTLINHBI (Oemanuzayus) €MKOCTh TEHLUUH | TOJIHEHHUS paboThI
u3 Tabm. 5.1 (uac.) OK, IIK (Ompoc, Tecr,
JIOM.33JJaHHe, U T.])
M300paKAFOIINX YHCEIL.
W3yueHne TeopeTHIecKoro Marepuana, moa-
TOTOBKA K MPAKTHYECKUM 3aHATHSIM.
Temsbr: TaOMIYHBIN 1 aHATMTUYECKUN CITO-
coOsI 3amanus OyneBrx GyHKIHH. CrrocoObr
Haxoxnenust CJJH® u CKH®. Anrebpan-
9YecKoe YIpoIeHune OyeBhIX Gpopmyir. Me-
to Kgaiina. [loHsATHE UMIUIMKAHTHI U IIPO-
ctoif umruinkaHTel. Coxpaménnsie JTHD u
KH®. Meton Ilerpuka. Kaptsl Beliua (qua-
rpammbl KapHo). MuHIME3anns OyIeBBIX
(hopmyn ipu momotu KapT Beitua. Hemo-
HOCTBIO OTIpe/IeIEHHbIEC OyNIeBBI (PYHKINH,
nx MuHIME3anus B ki1acce JJH® u KHO.
@DopMbI BEICIIHX MOPsIIKOB. CHUMMeTpHUe-
cKHe (YHKIHH, CIIOCOOBI HX MPEACTaBIIe-
Hus. Pacrio3HaBaHHE CUMMETPUYECKHIX
¢ynkumii. [TorsTHe H300pakaroero unucia
oyneBoit Gynkiuu. Onepanuu Haj H300pa-
JKAIOIUMH YHCIaMU. bylieBsl ypaBHEHUS U
UX peLIeHUe P TOMOIIN H300paxaronux
qucen. Pemenue 3a1a4 no BceM TeMaM, IOJ-
TOTOBKA K KOHTPOJILHOH padoTe.

3. 3 W3ydenne TeopeTHIECKOro MaTeprana, mo- 4 OIIK-2 Omnpoc Ha mpak-
TOTOBKA K NMPAKTHYECKUM 3aHATHAM. Perre- THYECKHX 3aH-
HHE 3a/1a4, TOJIr0TOBKA K KOHTPOJIBHON pa- tisix. Kon-
oore. TpoJsbHas pado-
Tewmpl: HaxoxmeHre mOporoBEIX (yHKITHIA. ta. TectupoBa-
Maskopuraphsie ¢pyHKH. CUMMeTpHie- HHE.

CKHE Ma)KOpHUTapHbIe (QYHKIHH.

4, 4 V3yueHue TeOpeTHIECKOTO MaTepraa, moi- 6 OIIK-2 Onpoc Ha npak-
TOTOBKA K IPAKTUYECKUM 3aHATHAM. Pemre- THYECKUX 3aHS-
HHE 3a]]a4 Ha TEMY: aHaJIN3 aCHHXPOHHOTO tusix. Tectupo-
aBToMara. [loaroroBka Kk KOHTPOJILHOM pa- BaHue. Unau-
bore. BUJyallbHOE
Tewmsl: CHHTE3 CHHXPOHHBIX aBTOMAaTOB Ha 3a/1aHue
T- tpurrepax u JK-tpurrepax. Pacnpenenn-

TENIN UMITyJIbcoB. KoHTaKTHas HHTEpIIpeTa-
s OyneBbIX GyHKIHA. Jlormaeckuii cuaTe3
KOHTAaKTHBIX CTPYKTyp. OCHOBHast MOJIETb
KOHEYHOTO aBTOMara. ABTomMar Muim, aB-
ToMaT Mypa. DKCIIEpUMEHTHI C aBTOMaTaMH.
TecTupoBaHUe aBTOMATOB.

5. 5 Pa30Ouenns MHOKeCTBA Ha TOJJMHO)KECTBA. 4 OIIK-2 Omnpoc Ha mpak-
KombOunaTopHBIE 3a7a91 TEOPUH BEPOSTHO- THYECKUX 3aHS-
cTeil. 3ajaua 0 MOKPBITHH MHOXeCTB. Jla- Tusgx. Kon-
TUHCKHE MPSIMOYTOJIBHUKN U KBaIPATHI. TponbHas pabo-
biok-cxembl. KoHEUHbIE IPOEKTUBHBIE Ta.
miockocTd. Matpunsl Agamapa. Ilogroros-

Ka K MPaKTUYECKUM 3aHATHIM Ha TEMY: pe-
IIeHHE KOMOWHATOPHBIX 3a/1a4.

6. 6 JBoiicTennsie rpadsl. [lepeBbs U Jec. 6 OIIK-2 Omnpoc Ha npak-
dynnameHTanbHas cucremMa UkiIoB. Koxu- THYECKHX 3aHsI-
poBaHue nepeBbeB MetooM [Ipydepa. Pas- tusix. Kon-
pe3bl. XpoMaTHueckoe uucio rpada. ['nmo- TpoJibHast pabo-
Te3a 4eThIpEX kpacok. IloHsaTHe opueHTUpO- ta. UanuBuay-
BaHHOTO rpada. CrerneHb BEPUIMHBI Oprpa- aJbHOE 3aJ]aHue
(ha. MapmipyThl, IIETH U IUKITBI B oprpade.

CBs3HOCTH oprpada. DUIepoBsl e U
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Ne Ne pazgena Tematrka caMoCTOSTEIBHON pabOTHI Tpyno- Komne- KonTtpons BbI-
n/n JUCLUTLINHBI (Oemanuzayus) €MKOCTh TEHLUUH | TOJIHEHHUS paboThI
u3 Tabm. 5.1 (uac.) OK, IIK (Ompoc, Tecr,
JIOM.3aJIaHue, U T.J)
KB B oprpade. [TomHsrit oprpag. O Teo-
puu TpaHcBepcaneil. Haxoxaenue Bcex
TpaHcBepcaieil. [lonsTre TpaHcIOpTHOM
cetu. HaxoxneHne MakcUMalbHOM IpoIty-
CKHOW CTIOCOOHOCTH TPaHCTIOPTHOM CETH.
Oprpadsbl 1 OMHApHBIC OTHOLICHUS. AHANIN3
rpada nernu Mapkosa. M3yuenune TeopeTu-
4EeCKOro MaTepuana, oAroToBKa K IMPaKTH-
4ecKUM 3aHATHAM. [loAroroBka K KOH-
TPOJILHOH padoTe.
Tembl: HaxoxaeHue Bcex NMpOCThIX LENeEH,
COCIMHSIONINX JIBE BEPIIUHEI rpada. Diiye-
poBrI rpadbl. J[BoiicTBeHHBIE Tpadbl. Konn-
POBaHKE U IEKOJUPOBAHHE JICPEBHEB METO-
noMm [pydepa.
10. IIpumepHasi TeMaTHKAa KyPCOBBIX IPOEKTOB (pador) HE IPEeSyCMOTPEHO
11. PeliTuHroBasi cucTeMa /ISl OLleHKH yCIIeBAeMOCTH CTY/IEHTOB
Tadauua 11.1 bannbHble OLEHKH 11 3JIEMEHTOB KOHTPOJIA.
DOneMeHThl  y4yeOHOW  nes- | MakcUManbHBIN MaxkcuManbHbIN O6ast MakcumanbHbII Bcero
TEJIHHOCTH 6amm Ha 1-to KT c | 3a mepuon mexay 1-ii | Oamn mMexnay BTOpoi | 3a  ce-
Hayajla cemecTpa KT un 2-i1 KT KT u Ha KoHer ce- | MecTp
MecTpa
[TpemuanbHbIe OaITBI 5 5 10
Kontponbubie pabotsl  Ha | 30 10 20 60
MPAKTHYECKUX 3aHITHUIX
TecrupoBanue, ornpoc 10 5 5 20
VuauBuayaibHBIC 3aTaHUS 10 10
Htoro makcumym 3a nepuoa: | 45 20 35 100
Tab6auma 11.2 [epecueT 6aILIOB B OIEHKH 32 KOHTPOJIBHBIC TOUKH
baJjuibl Ha 1aTY KOHTPOJILHOU TOYKHU Ouenka
> 90 % ot MakcuMaIbHOM cymMMBI OansoB Ha gaty KT 5
Ot 70% 10 89% ot MakcumanbHON cymMMBl O0amoB Ha naty KT 4
Ot 60% 10 69% oT MakcumanbHOH cymMMBI O0amoB Ha naty KT 3
< 60 % ot MakcMMaJbHOI cyMMBbI OajutoB Ha jaty KT 2
Tab6auma 11.3 — [Iepecuer cyMMBI 0AIIOB B TPAJAUIIMOHHYIO U MEXKIYHAPOTHYIO OLICHKY
Onenka (FOC) Hrorosasi cymma 6am1(13, Y4YHUTBIBaET yC- Ouenka (ECTS)
MEeUIHO CAAHHBIN IK3aMeH
5 (oTM4HO) (3a4YTEHO) 90 -100 A (oTaM4HO)
B (ouenp xopomio)
4 (xopomo) 70 -89 C (xopomo)
(3auTeHo)
3 (Y1OBIETBOPHUTEIHHO) 60 — 69 D (ynosaersoputessHo)
(3a4TeHO) E (mocpencTBeHHO)
2 (HEYNIOBICTBOPUTEIILHO), 0-59 F (nHeynoBneTBOpUTEIHHO)
(He 3auTeHO)
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12. YyeoHo-MeTOANYecKoe H MHGOPMALMOHHOE 0fecnieyeHHe AMCHUININHBI.
12.1. OcHoBHas JiMTEpaTypa.
1.Ileenes, FO.I1. [luckpeTHas MmaTemMaTuka. [ DIEKTPOHHBIN pecypc] — DnektpoH. nan. — CII6. : Jlans, 2016. —

592 c. — Pexum focryna:
http://e.lanbook.com/book/71772

12.2. lononHuTeIBHAS JIUTEPATypa.
1. I'myxoB, M.M. 3ajaun u ynpakHeHHs [0 MaTeMaTHYEeCKO#l JIOTUKE, AUCKPETHBIM (DYHKIMSIM M TEOPHH aJITOPHUT-
MOB. [DnekTponHbIi pecypc] / M.M. I'myxos, O.A. Koznutun, B.A. Illanomnukos, A.b. IumkoB. — DaeKTpoH.
nan. — CII6. : Jlaub, 2008. — 112 ¢. — Pexxum poctyna: http://e.lanbook.com/book/112
2. Komsumos, B.U. Kypc auckpeTrHo# MaTeMaTHKH. [ DNeKTpOHHEIH pecypc] — DmektpoH. gan. — CII6. : Jlans,
2011. — 208 ¢. — Pesxum mocryma: http://e.lanbook.com/book/1798

12.3. YueOHO-MeTOAMYeCKIE TOCOOHSI
12.3.1 O6s13aTesibHbIE Y4eOHO-MeTOAUYECKUE MOCOOUsI

Ilpakmuueckue 3auamus nPO80OAMCA N0 Y4EOHbIM nOCOOUAM:

1.1leBemnes, FO.I1. COopHUK 3amad MO AUCKPETHOW MaTeMaTWKe (A MPAaKTUYECKUX 3aHATUH B rpymmax). [Diek-
tponnslil pecypc] / FO.I1. lleBenes, JI.A. Tlucapenko, M.1O. IlleBeneB. — Onekrpon. nan. — CII6. : Jlans, 2013.
— 528 ¢. — Pesxum pocryma: http://e.lanbook.com/book/5251

3aoanus na KOHMPOLHLIE PAOGOMbL U UHOUBUOYVAILHbBLE 3A0AHUSA NDUGCOCHBL 8 KANCOOM U3 C1eOVIOWUX YU eD-
HBIX nOCOOUIL.

1.1eBemnes, FO.I1. TuckperHast MaTeMaTHKa. [ DIEKTPOHHBIN pecypc]| — DmektpoH. nan. — CII6. : Jlans, 2016. —
592 c. (pexoOMEHIOBaHO JJIs CaMOCTOSITEIBHOM paboTer) — Pexkum mocryma:

http://e.lanbook.com/book/71772

12.3.2 Y4yeOHO-MeTOAUYECKHUE TOCOOUS ISl JTUL C OTPAHUYEHHBIMHM BO3MOKHOCTSIMU 30POBbSI

Y4eOHO-METOANYECKHE MATEPHANBI ISl CAMOCTOSITENIbHOW M ayAUTOPHON pabOoThl 00yJaIOIIUXCs U3 YHCIIa
WHBAJHIOB MPENOCTABISIIOTCS B popMax, aJaliTHPOBAHHBIX K OFPAaHUYEHHUSM MX 370POBbsl U BOCIIPHUATHUSI HHPOpMa-
HH.

Jist M1 ¢ HAPYLIEeHUSIMU 3peHus

- B (hopMe 3IEeKTPOHHOTO JOKYMEHTA;

- B II€4aTHO (hOpMe YBEIMUEHHBIM IIPUPTOM.
Jist ML ¢ HAPYLIEHUSIMU CJIyXa:

- B (popMe 3IEKTPOHHOTO JOKYMEHTA;

- B MIeYaTHOH opme.
JUJ1s1 JIMII ¢ HAPYIIEHUSIMM OTIOPHO-ABUTaTEIBHOI0 aNnapara;

- B (popMe 3IEKTPOHHOTO JOKYMEHTA;

- B MIeYaTHOH opme.

12.4. Ba3wt dannbix, UHGHOPMAUUOHHO CHPABOUHbBIE U NOUCKOBbLE CUCHIEMDBL:
O6paszoBarenbHblii  mopraid  yHuBepcutera  (https://edu.tusur.ru),  SIeKTpOHHBIH  KaTajgor  OGHOTHOTEKH
(http//lib.tusur.ru), snextporHas 6ubanoTeynas cucrema «Jlaup» (http://e.lanbook.com) cucrema AUCTAaHIMOHHOTO
obpazoBanns MOODLE (meronuueckne marepualibl: TEKCTOBBIE, ayIu0 U BHUAeo]ailibl, HHIUBUIYAIBHBIE 3a/1a-
HUS, TECTHI U T.JI.)

Cchuikd ¢ caiita kadeapbl Ha MaTeMaTHYECKUE PECYPChl U OH-JIalHH TPEeHaXKEPHI.

13. MaTepua/ibHO-TEXHHYECKOE 00ecneueHne TUCIMITHHBI
13.1. O6ue TPeGOBAHUS K MAaTePUATIbHO-TEXHUYECKOMY 00ecneYeHH 0 U CHUIITMHbBI

13.1.1. MaTepﬂaJ’lLHO-TeXHﬂ‘lECKOB o0ecneyeHnune JIVIS1 JIEKIIMOHHBIX 3aHATHH

Ju1st npoBeieHUs 3aHATHI JIEKLIMOHHOTO TUIIA, TPYIIIOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTAUUHN, TEKYIETO KOHTPOJIS
¥ IPOMEXYTOYHON aTTECTAIH MCIONIB3YeTCs ydeOHast ayIUTOpHs ¢ KOJIMYECTBOM IOCaI0YHBIX MecT He MeHee 90,
000pyIOBaHHAsT JTOCKOW, KOMITBIOTEPOM, TMPOSKTOPOM M CTaHIAPTHON ydeOHOW MebOenbio. MIMeloTcs HarysimHbIe
mocoOus B BHJIE MIPE3CHTAINH 110 JEKIIMOHHBIM pa3/ieiaM JUCIUILIIHEL.
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13.1.2. MaTepuaJibHO-TEXHHYECKOe ofecneyeHne JJIsi MPAKTUYECKUX 3aHATHI

[ npoBenieHus NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHH MCIOJIB3YeTCsl ydeOHast ayIUTOpHsl C KOJMYECTBOM I0ca-
JOYHBIX MecT He MeHee 30, 000pynoBaHHasl TOCKOH, CTaHAAPTHON yueOHON Mebenbio. sl BHEIPEHHS 3JIEMEHTOB
3NEKTPOHHOTO 00yUeHHUs HeOOXOMMBI MHHIMYM | KoMIbroTep Ha 2 cryaenta, Mathcad, Octave nnu MatLAB.

13.1.3. MaTepuajbHO-TeXHHYECKOE 00ecTeyeHue I CAMOCTOATEIbHOI padoThl

Jnist camocTosTeNbHON pabOThl HCIIONB3YeTCsl yueOHast ay TUTOPHsL, C KOJMYECTBOM IT0CaJJOUHBIX MecT He MeHee 30,
o0opyoBaHHAasl JTOCKOHM, CTaHAapTHOH yueOHOW meOenbto. J[Is BHEIpEeHHs BJIEMEHTOB 3JEKTPOHHOI'O OOYydeHHs
HeoOXoauMbl MUHIMYM | KoMmbroTep Ha 2 cryznenta, Mathcad, Octave wiu MatLAB.

13.2 MaTepuanbHO-TeXHHYeCKOe ofecreyeHHe TUCHMILIMHBI I/l JUIL ¢ OrPAHMYEHHBIMH BO3MOKHOCTSIMH
30pPOBbA

OcBoenne mucruiiHbI mamu ¢ OB3 ocymmecTBisieTcs: ¢ HCIOIb30BaHUEM CPEICTB 00yUEeHHs 00IIero u cre-
[MAJIEHOTO Ha3HAYCHUSL.

IIpu oOydeHHHU CTYACHTOB ¢ HAPYNIEHHSIMH CJIyXa MPEIyCMOTPEHO HCIONB30BaHKE 3BYKOYCHIMBAIONICH arl-
naparypbl, MyJbTUMEIUAHBIX CPEICTB U IPYIHX TEXHUUCCKHUX CPEICTB MpHeMa-Tliepenadyn yucOHOl uH(bopMaIn B
JIOCTYMHBIX (hOopMax sl CTYICHTOB C HAPYIICHHSIMH CIyXa, MOOMIBHON CHCTEMBI OOYYCHHs ISl CTYICHTOB C MHBA-
JUTHOCTBIO, TOPTATUBHON MHAYKIIMOHHON CUCTEMBI. Y4eOHasi ayIUTOPHs, B KOTOPOU 00Y4atOTCs CTYJICHTHI C HapyIe-
HHEM ClTyxa, 000pyI0BaHa KOMIIBIOTCPHOIN TEXHUKOH, ayTHOTEXHUKOMN, BUICOTEXHUKOM, SICKTPOHHON TOCKOM, MYJIb-
TUMEIUIHON CUCTEMO.

HpI/I 06y‘IeHI/II/I CTYACHTOB € HAPYIICHUSIMU 3PEHUAMH IPEAYCMOTPEHO HCIIOJIB30BAHUE B JICKIIMOHHBIX U
y‘le6HHX AyJAUTOPHUAX BO3MOKHOCTH MPOCMOTPA YAAJICHHBIX 00BEKTOB (HaHpI/IMep, TEKCTa Ha JOCKC HJIU cnaﬁz[a Ha
3KpaHe) Ipy NOMOIIN BHZ[GOYBCHH‘IHTGHCﬁ JJBL YAAJICHHOT'O IPOCMOTpa.

[Ipu o0y4eHnn CTyJCHTOB ¢ HAPYIIEHHSIMH OMIOPHO-IBUIATEILHOIO ANINAPATA UCIIONB3YIOTCS aJlbTePHATHB-
HBIC yCTPOHCTBA BBOJA MH(M)OPMALIMH WM NIPYTHE TEXHUYECKHE CpPEICTBA MpHeMa-Tiepenadn yueOHOH MH(pOpMAaIH B
JOCTYIIHBIX (pOpMax UL CTYIACHTOB C HapYHIICHUSIMH OTIOPHO-IBHUTATEILHOTO armapara, MOOMIIBHOH CHCTEMBI 00yde-
HUS JIIS JIFOJIEH C MHBAJIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB
14.1 OcHoBHbIe TpeOOBaHus K (POHIY OLIEHOYHBIX CPEACTB U MeTOAMYeCKHE PeKOMeHAalluu

®DOH/T OLIEHOYHBIX CPEACTB M TUTIOBBIC KOHTPOJIBHEIC 3aJaHUs, HCIIOIB3yEeMbIe JJIs OLCHKH C(POPMUPOBAHHOCTH U
OCBOEHHS 3aKPEIUIEHHBIX 3a JUCIUIUIMHON KOMIIETEHIUH NPU NPOBEACHUH TEKYIIEH, IPOMEXYTOUHOM aTTeCTalluU
M0 TUCIUTUIMHE TPUBEIEH B MPUJIOKEHUH K pabodeil mporpamme

14.2 Tpeﬁonaﬂnﬂ K q)O]-[)]y OHCHOYHBIX CPEACTB AJId JUI ¢ OrPAHUYCHHLIMHA BO3MOKHOCTAMMU 310POBbA
JIJ'ISI CTYACHTOB C OrpaHUYC€HHBIMU BO3MOXXHOCTAMU 310POBbA NPEAYCMOTPEHBI JOTIOJTHUTCIBHBIC OLEHOY-
HBIE CPEJICTBA, IEPEUYCHDb KOTOPHIX YKa3aH B Ta6n1/1ue.

(I)Ole)l KOHTPOJIA U OLI€HKHA

Karteropum crynenron Buabl 1onoJHUTETBHBIX OLEHOYHBIX CPEeACTB
P y P pe3yJabTaToB 00y4YeHHs

TecTbl, MUCEMEHHBIE CaMOCTOSTENbHBIE Pa0oThl, | [IpenmMyIiecTBeHHO MUCHMEHHAs
C HapymIeHUAMH cITyXa
BOTIPOCHI K 3a4€Ty, KOHTPOJIbHBIE pabOTHI MIpOBEpKa
CobecenoBanne o BOIIpocaM K 3a4eTy, onpoc o | [IpenmyiiecTBeHHO ycTHasI Ipo-
C HapymIeHUAMH 3pEHUS A p ¥, onp PEIMYIIL Y P
TEpMHUHAM BepKa (MHAWBUAYAIHHO)
C HapymIeHUsAMH OIOp- Pemenne TUCTaHIIMOHHBIX TECTOB, KOHTPOJIHHBIE
[IpenmymiecTBEHHO AUCTAHIMOH-
HO-JIBUTATEJIBHOTO arma- | paboThl, TUCbMEHHBIE CAMOCTOSITENILHBIE PAOOTBHI,
HBIMH METOJIaMU
para BOIIPOCHI K 3a4ETy
[IpenmymiecTBEHHO POBEPKA Me-
C orpaHnYeHHsIMH 1O TecTsl, MUCEMEHHBIE CAMOCTOSITEJILHBIE PA0OTHI,
TOJIaMH, UCXOJS U3 COCTOSTHUS
00IIEeMEIUIIMTHCKIM I10- BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE Pa0OTHI, yCT-
o0ydaroIerocss Ha MOMEHT ITpO-
Ka3aHMUsIM HBIE OTBETHI

BEPKH
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14.3 MeTtoanyeckne peKoMeHAI1HU N0 OLEHOYHBIM CPeACTBAM JJIs JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbA

Hns crynentoB ¢ OB3 mpemycmarpuBaercsi IocTymHash (opMa MpEAOCTaBlICHUS 3aJaHUil OLIEHOYHBIX
CpPEZCTB, @ UMEHHO:

B meuaTHO# (opme;
B IIe4aTHOH (POpMeE C YBETHUYECHHBIM HIPUPTOM;
B (popMe IEKTPOHHOTO JOKYMEHTA,;
METOJIOM YTCHHS aCCHCTEHTOM 3aIaHus BCIYX;
e  IIpefoCTaBIICHUE 3aaHus C UCIIOB30BAHUEM CYPIOIICPEBOIA.
CTyleHTaM ¢ WHBAJIHAHOCTHIO YBEIMYMBACTCS BPEMS Ha TMOATOTOBKY OTBETOB HA KOHTPOJIBHBIC BOMPOCHI.
JIst TAKMX CTYACHTOB TIPEAyCMaTpUBACTCS TOCTYIHAs popMa IPEIOCTaBICHNS OTBETOB Ha 3a/IaHMUs, & IMEHHO:

MUCBMEHHO Ha OyMare;
HAbOp OTBETOB HA KOMIIBIOTEPE;
HAOOpP OTBETOB C UCIOJIB30BAHUEM YCIYT ACCUCTEHTA,;
®  MPEACTABJICHHUE OTBETOB YCTHO.
Hpoue,uypa OLICHUBAHUA PE3YJIbTATOB O6y‘leHI/Iﬂ HWHBAJIWAOB MO AUCHUINIMHE NpEeAYyCMaTpUBACT NPEAOCTAB-
nenue nHdopmanuy B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHHUSM MX 3I0POBbSI U BOCIPUITHS HHPOPMAIIHK:

J1st M1 ¢ HApYLIeHUSIMU 3peHus

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOM (popMe yBeIUYEeHHBIM HIPHPTOM.
J1st ML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOH opme.
JUJIs1 JIMII ¢ HAPYIIEHUSIMH OTIOPHO-ABUTrATEIBHOI0 aNnapara;

- B (popMe IEKTPOHHOTO TOKYMEHTA,;

- B IIeYaTHOH opme.
[pu HEOOXOIMMOCTH TS 00YYArOIINXCS ¢ HHBAJIMIHOCTBIO MPOIIEAYPa OLCHUBAHHS PE3yIbTaTOB 00yYCHHS MOXKET
TPOBOJIUTHCS B HECKOJIBKO 3TAIloOB.
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IIpunoxenune k padboueii nporpamme

DenepanbHOE rOCYAAPCTBEHHOE OODKETHOE 00pa30BaTeIbHOE YUPSIKACHUE
BBICIIIETO 00pa30BaHUsI
«TOMCKUI TOCYJAPCTBEHHbIV YHUBEPCUTET CUCTEM YIIPABJIEHM S
U PAAVOJBJIEKTPOHUKNY (TYCVYP)

YTBEPXIAIO
IIpopexTop mo yuedoHoii padorte
II. E. Tposin
«_» 2017 r.

®OH/I OIEHOYHBIX CPEJCTB IO YYEBHOM JUCIUILJIMHE
JUCKPETHASA MATEMATHKA

YpoBeHb 0CHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl  OakaiaBpHaT

Hanpasiaenue(s1) moaroroBku (cnenuanabHocts) 10.03.01 "UupopmannonHas 6e30macHOCTS "
Mpopunab(u) «OpraHu3anys U TEXHOIOTHS 3aIIUTH HH()OPMATIHIH)

®opma 00yueHHs] O4YHas

®akyabrer PTO (pagnorexHuueckuii hakysaprer)

Kadeapa P3MU (paanosaeKTpOHUKH U 3AIMUATH HHPOPMAIIHH)

Kype 2 Cemectp 4

Yueonblii mian Hagopa 2013 roga u nociaeayommx Jer

Tomck 2017
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1 Bseaenmue

®onp oneHouHbIX cpenacts (POC) sBiseTCs MPUIIOKEHUEM K paboyei mporpamme TUCIu-

IIJIMHBI

JTUCKpETHass MaTeMaTHKa W TPEACTaBISIET CO0OM COBOKYITHOCTh

KOHTPOJIbHO-

HN3MCPUTCIIBHBIX MaTCpHUAIOB (TI/IHOBBIG 3aaa4d, KOHTPOJIbHEBIC pa6OTBI, TCCTHI U ,Z[p) n MCTOAOB

HNX HCIIOJBb30BaHUA, MPCAHA3HAYCHHBIX IJIs1 U3MEPCHHUA YPOBHA AOCTHXKCHUA CTYACHTOM YyCTa-

HOBJICHHBIX pe3ynbTaToB o0ydenus. ®OC ucnonb3yeTcs Npyu NpOBEIEHUH TEKYIIETO KOHTPOIS

YCIICBACMOCTHU U HpOMe)I(YTOqHOI;'I arTeCTalluu CTyJICHTOB. HepequL 3aKPCIUICHHBIX 3a JUCLUII-

JIMHOM KOMIIETEHITUI TTpUBEeH B Tabiuiie 1.

Ta6muma 1 — [lepeyeHp 3aKpeTUICHHBIX 3a JUCITUTUTMHOW KOMITCTCHITHI

Kon

®opmMynupoBKa KOMIICTEHINN

Otamns! OpMUPOBAHHS KOMIIETECHIINU

OIIK-2

CIOCOOHOCTD TIPUMEHSTh COOTBETCTBYIO-
M MaTeMaTUYECKUU ammapar sl pelleHUs
npodecCHOHANBHBIX 3a1a4

JlokeH 3HATH OCHOBBI TCOPUH MHOXECTB,
aNreOphl JJOTUKH, TCOPUH KOMOHMHALMOHHBIX CXEM
U aBTOMATOB C MaMATHIO, KOMOMHATOPHUKH U TEO-
pun rpadoB.

JoJkeH yMeThb TPUMEHSTH IOJy4YCHHbIC
3HAHMS 110 TUCKPETHOW MaTeMaTHKE ISl pEIeHUs
THUIIOBBIX U MPO(ECCUOHATBHBIX 3aa4 U3 001acTH
(poBOl TEXHUKH, & TaKXKe Ul OCBOCHHS IpY-
TMX JMCUMIUINH, MPETyCMOTPEHHBIX Y4eOHBIM
IUIAHOM.

JonxeH BIageTh OCHOBHBIMH METOIAMH
pelIeHns 3a1ad JAUCKPETHOrO XapakTepa C IpH-
MeHEeHHeM OyneBod anreOpbl, KOMOMHATOPUKU H
JOPYTUX Pa3AesioB IMCKPETHOI MaTeMaTHKH, COOT-
BETCTBYIOLIMM MAaTEeMaTHYECKUM alapaToM.

OIIK-2:

2 Peanu3zanus koMneTeHIun

1 Komnerenuusa OIIK-2

Jnst popMUpOBaHUS KOMIIETEHIIMM HEOOXOIUMO OCYIIECTBUTH PsiJl 3TANOB. DTambl (JOPMUPOBAHUS KOMIIE-

TCHIWU, IPUMCHACMBIC JId 3TOI'0 BU/bI 3aHATUH U HCIOJIb3YyEMbIC CPEACTBA OLICHUBAHMS, IPCACTABJICHBI B Ta6J'II/H_[€

2.
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Tabmmma 2 — Dtanbl popMUPOBaHUS KOMIIETCHIIMHA U UCTIOIb3YeMbIe CPEICTBA OLIEHUBAHUS

Cocras

3HaTh

YMmerb

Bnaners

ConeprkaHue 3TanoB

OCHOBBI TEOPUH MHOXECTB, all-
reOpbl JIOTHKH, TEOPHH KOMOWHAIIH-
OHHBIX U MHOTOTaKTHBIX CXEM, KOM-
OMHATOPUKH U TEOpUH IpadoB.

YMeer  mpUMEHSATh
MONTydeHHBIE 3HAHUS IO
JUCKPETHOM MaTeMaTHKE,
COOTBETCTBYIOILUKA MaTe-
MAaTHYCCKHUIl ammapar Jyis
peIICHUsT  TUMNOBBIX |
npoeCCHOHATBHBIX 33124
n3 obmactu  1MppoBOI
TEXHUKH, a TaKkKe s
OCBOEHHS JIPYTUX IUCLHU-
IUIMH, TIPEIyCMOTPEHHBIX
y4eOHBIM TUTAHOM.

Bnageer ocHOB-
HBIMH METOJaMH pe-
LIeHHs 3ajad  Juc-
KpPEeTHOI'0 ~ Xapakrepa
C TpuMeHeHueM Oy-
JIeBOH anredpbl, KOM-
OMHATOPUKH W JIpY-
THX pa3fesioB JMC-
KPEeTHOH  MaTeMaru-
KH, COOTBETCTBYIO-
UM MaTeMaTHde-
CKHM alIapaToM.

Bue! 3angaruii

o Jlexknmu;

* [IpakTHdeckue 3aHATHS;

+ CamocrosiTenpHas pabota CTy-
JICHTOB.

* TIpakTuveckue 3aHsi-
THS,

* BrinonHeHne WHAN-
BU/IyaJIbHOTO 3a/IaHHS;

*  CamocrosTenbHas
paboTa CTyIeHTOB.

* IIpakTuueckue
3aHATHUS,

. Brimonnenue
WHAWBHAIYATEHOTO
3a/IaHus;

* CamocTosTeNnb-
Hasi paboTa CTyIeH-
TOB.

Hcnons3yemsle cpen-
CTBA OLICHUBaHMS

e Tecr;
* KonrpomnpHas padora;
e 3auér

 KonTponsHas pa6o-
Ta;

* Odopmnenne wuH-
JMBUIYaJIbHOT 33/IaHN;

* 3a4ér

*  KonTtponbHas
paborta;

* Odopmienue u
3amuTa  MHIUBHIY-
JIIBHOTO 33JIaHUs;

* 3aqér

O6H.[I/IC XapaKTCPUCTUKHU IoKa3aTeaeh u KPUTCPUECB OLICHMBAHUA KOMIICTCHI MU HAa BCCX dTalax MPHUBCIACHLI B

Tabaure 3:

Iloka3aTenu u KpuTe-

3Hatb YMmerb Bnanets
pun
OTnu49HO (BBICOKHIA OO0namaeT CHUCTEMHBIMH U TITy- Ob6namaer auamnaso- KonTponupyer

YpOBEHB) OOKMMW 3HAHHUSMH B TIpelieNax M3y- | HOM IPaKTUYECKHUX YMe- | BBIMOJHIEMYI0 pabo-
YaeMBIX Pa3JeNIOB NUCKPETHOW Ma- | HUM, TpedyeMbIX I | Ty, IPOBOJUT OICHKY
TEMaTUKU C TIOHUMaHUEM TPAHMIl X | TBOPUECKUX pEIICHWA B | BBINIOJHEHHOW pabo-
TIPUMEHUMOCTH. obnactu JTUCKPETHBIX | TBI, MOIUPUIIUPYET

CTPYKTYP. 3Tamnsl paboThI.
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Xopoimo (6a30BkIi

O6J'IaIIa€T 3HAHUSAMHU OCHOBHBIX

O6J'Ia[[a€T JHaIra3soHoOM

Onepupyer  oc-

(TIOpOTOBHII YPOBEHB)

MOHATUM JUCKPETHOH MAaTeMAaTUKU
Ha YPOBHE OIpEICICHUI M 0003Ha-
YEHUH, CIOCOOCH MPUMEHSATH alro-
PUTMBI PEIICHUSI MPOCTBIX THIOBBIX
3azad.

MH yMEHHUSIMH, Tpelye-
MBIMH Ul BBIIIOJHEHUS
HECJIOKHBIX THUITOBBIX
3amad.

YPOBEHB) MOHATHH JUCKPETHON MAaTeMaTHKH | MPAaKTHYECKUX  yMEHMH, | HOBHBIMH METOJaMHU
Ha YpOBHE ONpPENCIICHUH M B3aUMO- | TpeOyeMBIX Ul PELICHUs | PELICHHA THUIIOBBIX H
CBsI3eH MEXAy HHUMH B Tpenesiax | THIOBBIX 3aJad Ha JUC- | MCCIIEAOBATEIBCKHX
N3y4aeMBIX MAaTEMaTHYECKHX pa3fie- | KPETHBIX CTPYKTypax c | 3agad  JAUCKPETHOTO
JIOB. 9JIEMEHTaMH  HCCIIEJIOBA- | XapakTepa.
HUSL.
Y 10BIETBOPUTEIHHO O6nanaer 3HAHUAMHU OCHOBHBIX OO6nagaeT OCHOBHBI- PaGoraer  mon

MPSIMBIM HaOJIFOIeHU-
€M U pEeryJIspHBIM
KOHTPOJIEM.

(I)OpMyJ'H/IpOBKa MoKa3aTele u KPUTCPHUCB OLICHUBAHUA ,Z[aHHOfI KOMIICTCHIINU NPHUBCACHA B Ta6n1/1ue~4.

Ta6nnua 4 — [TokazaTenu u KPpUTCPHUU OLCHUBAHNS KOMIICTCHIIMHU Ha 3Tarax

IToka3zarenu u xpute-
pun

3HaThb

YMmerb

Bnagets

OT1nu4HO (BBICOKHIM
YPOBCHB)

* pacKpbIBaeT CYLIHOCTH MOHS-
TUA JUCKPETHON MAaTeMaTuKH, Ipo-
BOJIUT MX XapaKTEPHUCTHKY;

* 000CHOBEIBAaeT BEIOOp MaTeMa-
THYECKOTO METOJa, IUIaH, JTalbl pe-
LIEHUs 33/a4M JTUCKPETHOTO Xapak-
Tepa.

* CBOOOJTHO MPHMEHS-
€T METO/IbI PELICHNUS 33134
B HE3HAKOMBIX CHTYyalHAX
Ha JHUCKPETHBIX CTPYKTY-
pax;

* yMeeT MaTeMaTu4e-
CKM OOOCHOBBIBATH W ap-
T'YMEHTHPOBAHHO [OKa3bI-
BaTh IOJIOKEHHUA  JHC-
KPETHOU MaTEMaTHKU.

* CBOOOJHO orIe-
pupyer METOIaMHU
TUCKPETHOH MaTema-
THUKHY,

. OpTraHu3yeT
KOJUICKTHBHOE  BBI-
MOTHEHHE  PaboTHI,
3aTparuBarolie u3sy-
YaEMYIO TUCITUILINHY;

* cBOOOJIHO BJIa-
JIEET Pa3HBIMHU CIIOCO-
Oamu TpeacTaBICHUS
MaTeMaTH4ecKoil HH-
(dhopmarmm.

Xoporro (6a30BbIi
YPOBCHB)

* JaeT ONpE/AENEHUS OCHOBHBIX
TIOHATHH JTUCKPETHOW MaTeMaTHKU H
TIPUBOJIUT IIPUMEPHI MX TPUMEHEHHUS;
* apryMeHTHpYyeT BBIOOp MeToJa
peleHus 3a1auy;
* COCTaBJISICT IIJIaH PELICHUs 3a/a-
YH.

* CIIOCOOCH Pa3IHIUTh
CTaH/IApTHBIE W  HOBBIC
CUTyallUl TIPU pEIICHUN
3aJa4 JUCKPETHOrO Xa-

pakrepa;

* yMEeT KOPPEKTHO
BBIpa)KaTI:. nu aprMeHTI/I-
pOBaHHO  OOOCHOBBIBATH
TIOJIOKCHU A HsyqaeMHx
pasznenos JIMCKPETHOU
MAaTEMAaTUKHU.

* KPHUTHYECKH OC-
MBICJIUBAET TMO- JIy-
YECHHbIC 3HAHHUS,

* cniocobOeH pabo-
TaTh B KOJUIEKTHBE,
3aHATOM peUICHUEM
3aa4u U3 o0nacTu
JIUACKPETHBIX  CTPYK-

TYp.
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Y 10BJIETBOPUTETHHO
(TTOpOTOBBIN YPOBEHB)

*  BOCIOPOU3BOJUT  OCHOBHBIE
(hbakTbl, WIEH, OTHOCSAIIUECS K IHC-
KPETHBIM CTPYKTYpaM;

* pacmo3HaeT OCHOBHBIE OOBEK-
THI U3 00JIACTH AMCKPETHOW Marema-
THKU;

* 3HACT AQITOPUTMBI pEIICHUSI
TUTIOBBIX 3aJla4 JUCKPETHON MaTema-
THKH.

* yMeeT MpPHUMEHSTh
Ha TIPAKTHUKE AaIrOPUTMBI
pELICHUs] THIOBBIX 33/1a4
JICKPETHOTO XapaKTepa;

* ymeer paboTath €O
CIIPABOYHOW JUTEpaTypou
[0 JAMCKPETHON MaTema-
THKE;

* ymeeT oQOpMIATH
pe3yabTaThl CBOCH pabo-
TBI

* BJIAJICET OCHOB-
HOW TEPMHHOJIOTHEH
JUCKPETHOM MaTema-
THKH;

* crocobeH ydva-
CTBOBaTh B 0OCYXIe-
HUSX TpobieMaThd-
HBIX BOIIPOCOB JIHC-
KpPEeTHOI MaTeMaTuK{
B Ipelesiax OCBOCH-
HBIX pa3zesoB.

3 TunoBble KOHTPOJILHBbIE 3aTaHUSI

I[J'I?[ pcaim3an BbIMICICPCUYNCICHHBIX 3a4a4 06y‘leHI/I$[ HCHOJIB3YHOTCA CICAYIOIINC MaTCpUaJIbl: TUIIOBLIC

KOHTPOJBHBIC 3aJaHHs WIH HHBIC MaTEePHANIbl, HECOOXOIUMBIC JJIS OICHKH 3HAHWH, YMEHU, HABBIKOB U (WJIH) OIBITa
JESTETHPHOCTH, XapaKTEePU3YIOMUX 3TaIbl (POPMHUPOBAHUS KOMIETEHIIHA B TIPOIECCe OCBOCHUS 00pa3oBaTEIbHOMN
MPOrpaMMEbI, B COCTaBe:
TecT: UTOTOBBIN TECT MO AJIEMEHTAPHBIM 3HAHUSIM U MPAKTUIECKUM HABBIKAM.
OO6pa31pl TECTOB, IO OJTHOMY OT KaXKJOH U3 OCHOBHBIX TeéM, UMEIOT BUJL (Bcero 300 TecToB):
1. HaliTu 571eMEeHTBI MHOXKECTBA!
P=ANBNC,

ecm 1 ={0,1,2,3,4,5,6,7,8,9}, u U3BECTHO, UTO:
A={0,1,3,4,5,6} B={0,23,4,68} C={0,1,3,5, 7} (0238)

2. CKOJTbKO MHUHTEPMOB COACPXKUT OyieBa GyHKIUS, 3a1aHHass (HOpMYIIOi BUaa

f = AB+ BC + BD.

3. Haiiti ocratounyro ¢ynkmuio mpu D = 1. IlpencraBpTe OCTaTO4YHYIO (QYHKIUIO B
CIH® u ykaxute JECATUUYHBIE HOMEPA MUHTEPMOB:

f = AE+BC+BD+ACE +BCD.

4. CKOJIbKO JIOTHYECcKHX 31eMeHTOB U 1 ckosbKo 3seMeHToB MJIM B KOMOMHAIMOHHOH cXeMe, MOCTPOSHHOM

Ha OcHOBe OyJIeBOi (QyHKIIMH BUJIA:
f =[AE+B(C + BD+ ACE)]+ BCD.

5. CKONBKO CyWECTBYeT UYETHBIX 12-3HAYHBIX ABOMYHBIX YHCEN, HAUMHAIOIUXCA C MOCIEI0BATEIbHOCTU
101?

6. CxospKo YETHBIX BepIIMH B rpade:

G ={{1,2}{1,3}.{14}.{2,.2},{2,5}.{3,3}{4.,5}.{4.6}.{6.7}}
KoHnTpoJibHbIe padoThl 110 TEMaM:
1. Teopust MHOXECTB.

2. bynesa anre6pa.

3. Byneso auddhepeHmaisHOe B HHTETPaIbHOS HCUHUCIICHUS.
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4. KonedHbIe aBTOMATBHI.

5. Teopwus rpacos.

6. KomOmnatopuka.

KonTtponsHbie paboTsl npencTasieHs! B SO pa3IndHBIX BApHAHTAX.
OO0pa3ser nepBoro BapuaHTa:

1. Halitu 5j1eMeHTEI MHOXKECTBA:
P=ANBNC®ANBNC ®ANC,

ecm 1 ={0,1,2,3,4,5,6,7,8,9}, m U3BECTHO, UTO:
A={0,1,3,4,5,6} B={0,2 3,48} C={0,1,3,5, 7} (0238)

2. CKOJIbKO 3HAKOB JHU3BIOHKIIMM U CKOJbKO OyKkB B MuHHMaibHONH KH® crnenyromeit
GyHKIMH, 3aBUCAIIEH OT YETHIPEX MEpPEeMEHHBIX (B KBaJApPAaTHBIX CKOOKAaxX yKa3aHbl HEOIpene-
JEHHBIE COCTOSTHUS)?

f=(2,4,5,6,809,10,11); [3, 12, 15].

3. Haiit npon3BoHyt0 0T OyJsieBoil hyHKIUH 10 TIepeMeHHo# D:
P,=AB +CD + BC + ABC,

4. ITocTpOUTH MHOTOTAKTHBIH aBTOMAT, PEATM3YFOLINIT IBE MOCIICI0BATEIEHOCTH:

-eciuA=0,100,2,6,3,7,5,4,1;

-ectuA=1,103,7,6,0,2,5,4, 1.

5. HaiiiuTte Bce mpocThIe EMH, COSTUHSIONNE BepinnHbl 1 U 6 rpada. s caMOKOHTpO-
Js yKaKHATE 4yucia a, b, ¢, d, rae a — 4uciio mpocThIX IEeneH, coaepxamux mo 2 pebpa, b —
YHCJI0 MPOCTHIX IEMEH, COAepIKaIuX Mo TpU pedpa, C — Mo 4YeTbipe pedpa, u d — mo mateh pé-
oep.

G = {{1,2}, {1,4}, {2,3}, {2,4}, {2,5}, {3,4}, {3,5}, {3,6}, {4,5}, {5,6}}. (026P)

6. CKOJBKO CYIIECTBYET IMISCTU3HAYHBIX NIECATUIHBIX YHCEN, B KaXXIOM M3 KOTOPHIX u(pa § BcTpedaeTcs
TOYHO JIBa pasa, udpa 6 BCTpeyaeTcst TOUHO JBa pa3a, a BCe OCTAIbHBIC AeCATHYHbIC HU(pbl — He Oojee ueM 1o
onHOMY pa3y? Uucna MoryT HauMHaThCs ¢ Hyss. Hampumep: 066288, 886162, 668890; (HOB)

Temsl 1abopaTOpHBIX pabOT: HE IPEAYCMOTPEHBI.

Tembl 17151 cCAMOCTOATEIBHOI PadoThI:

1. lexapToBO Ipou3BeieHHe MHOXKECTB. buHapHbie oTHomeHus1. CTeneHb MHOKecTBa. CuMmmeTpusi, pediek-
CHUBHOCTh W TPAH3UTHBHOCTH OTHOIICHHH. OTHOIIEHHE SKBUBAJCHTHOCTH. beCKOHEUHbIE MHOXECTBA: CUETHBIE U
HecuéTHbIle. [ Mmore3a koHTHHYyMa. TpaHCIEeHIeHTHBIE Yncia. TpaHchuanTHBIE Yncna. [lapagokcesl Teopun MHO-
secTB. [loHsTHe HeuéTkoro MHOKecTBa. OCHOBHBIE ONEpaluu HaJ HEYETKMMU MHOKECTBAMH.

2. Cummerpuueckue (YHKIMH, CIOCOOBI MX TpencTaBieHus. Pabouee 4ynciio (q-4yuciio) CHMMETPHYECKOH
¢ynkiyun. PaciosnaBanue cummerpuueckux ¢yHkiui. [Tonstre nzobpaxkatomero uncia Oynesoit Gpynkuuu. Ome-
panuu HaJl 1300paXXaloUMK YUCIIaMH. BysieBbl ypaBHEHHS M UX PEIICHHE METOI0M H300paskKarolIiX YHCEl.

3. Haxoxnenue noporoBeix (pyHKmmid. Maxoputapasie GyHKH. CHMMeETpUYIecKHe MaKOPUTApHbBIE (yHK-
UM,

4. Pa3bueHunss MHOXeCTBa Ha MOAMHOXecTBa. KOMOMHATOPHEIE 3a/lau TEOPUH BEPOSITHOCTEH. 3amada o mo-
KPBITHH MHOXECTB. JIaTHHCKHE NPsIMOYTOJIBHUKH M KBaapatThl. biok-cxempl. KoHeYHbIE MTPOEKTHBHBIE IIOCKOCTH.
Martpuusl Axamapa.

5. dBovictBennsie rpadbl. JepeBbs u nec. DyHnameHTanbHas cucteMa ukioB. KogupoBanue nepeBbeB Me-

tonom IIpydepa. Pazpesbl. XpomaTudeckoe unciio rpada. ['mnoresa ueTelpéx kpacok. [loHsATHE OPHEHTHPOBAHHOTO

rpada.
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TeMBbI KypcoBOTro MPoOeKTAa: HEe MPEIyCMOTPEH.

RBOoo~NooR~LODME

25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45,
46.
47.
48.
49,
50.
51.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,

TeMbl BONIPoOCoOB 1J1s 3a4éTa:

1. Teopust MHOKECTB

Yro Takoe MHOXKECTBO? PUBEIUTE IPUMEPHI MHOKECTB.

[lepeunciure BUIBI MHOXKECTB.

Kaxue uncia Ha3pIBalOT HATYPAIBHBIMU?

Yro Takoe HaTypanbHbli paa? Kaxue Bxoast B Hero yucna?

SIBnsercs U HaTypaIbHBIM YUCIIO HYJb?

Kaxwue uncia Ha3piBatoTcs mpocTeiMu? [IpuBenute mpumep.

SIBnsercs mu npocThIM uucio 1?

Kak 0003HauaeTcst puHaJIe)KHOCTD 3JIEMEHTa MHOYKECTBY ?

Kak unrarorcs 3amucu: @, b, ¢ €A; a¢ A; a, b, c ¢ A?

UYro Takoe CUHIIIETOH?

Kak 3a1aTh MHOXKECTBO IIpMBIM niepeunciaernem? [lpusenure mpumep.

Kak 3amaTs MHOXecTBO Ipu oMoty (opmsl? [Ipusenure npumep.

Kakne MHOXeCTBa Ha3bIBAIOT PaBHBIMU?

Bepno 1w, uTo @ # {D} 1 mouemy?

Yro Takoe KapAMHAIFHOE YHCIIO KOHEYHOTO MHOXKECTBA?

YeMy paBHO KapAHHAIBHOE YHCIIO IIyCTOro MHOXKecTBa? CHHIJIeTOHA?

Kak uurarorcs 3anucu: |{a, b, c}| =3; |A] =6?

Kakue MHOkeCTBa Ha3bpIBalOT oaMHOoxkecTBaMu? [losicHUTE IpUMepoM.

UYro takoe OyneaH MHOXecTBa. [IpuBenure npumep.

OxapakTepu3yiiTe OCHOBHBIE OIIEpalMi HaJl MHOXKECTBaMH: 00bEANHEHHUE, TIepEeceUeHHE.
UYro Takoe yHHBEpCaIbHOE MHOXKECTBO?

OxapakTepu3yiiTe onepanuio JOMOITHECHNS MHOXKECTBA.

Uro Takoe quarpamma Benna?

[NosicHuTe Mpy MoMoIIM JuarpaMM BeHHa TeOopeTHKO-MHOXECTBEHHBIE ONIEpaIi IIepeceueHust, 00be-
JMHEHHS ¥ JOTIOJTHEHHSI.

3anumiure GopMyITbI ISl TEOPEM CKIICHBAHMS M MOTJIOMICHHS.

Chopmynupyiite 3akoHEI e MopraHa st MHOXKECTB.

B uéMm cyTh CBOHCTB KOMMYTaTHBHOCTH M aCCOLIMATHBHOCTHU OTIEPALUil TepecedeHus] U 00beTUHEHUS?

2. Aareopa aoruku (0yJieBa ajiredpa)
Kakue npennoxeHns Ha3pIBalOTCS BHICKA3bIBAHUAMU?
Kakune nepemMeHHbIe Ha3BIBAIOTCS TBOMYHBIMH?
3anuninTe akCHOMbI aIreOphl JOTUKH JUIS TU3BbIOHKIINH, KOHBIOHKIINH ¥ NHBEPCHH.
[aiiTe onpeneneHus onepanysaM TU3bIOHKINH, KOHBIOHKIINHA 1 HHBEPCHH.
Ilepeuncnure neBATH TEOPEM OJHON EPEMEHHOM.
3anumure GopMyITbl anreOpsl JIOTHKH AJIsl TEOPEM CKIEHBaHMS M HOTJIOICHHS.
CoopmynupyiiTe AM3bIOHKTUBHYIO 1 KOHBIOHKTHBHYIO TeOpeMbl Jie Moprasa.
[IpuBenure mpuMep AU3BIOHKTUBHON HOpMabHOH hopmer (JJHD).
IIpuBeaure nprMep KOHBIOHKTUBHON HOpMaabHOH hopmer (KHD).
B kakoii popme npencrasieHo Boipaxkenue A + B + C?
OxapakrepusyiTe MoHATHE OyIeBOH QYHKIIHH.
B uém cyTs TabnuaHOTO criocoba mpeacTaBieHus OyneBor GyHKINU?
UYro takoe HaOOp 3HAUEHUI MTEPEMEHHBIX ?
CKOJIBKO CyIIecTByeT HAaOOPOB 3HAYEHUH N IEpEeMEHHBIX ?
[ycts B TabiMIle HCTHHHOCTH ISITH NepeMeHHBIX KoJoHKa f comepxut 20 equnun. CKOJIBKO B 3TOH KO-
JIOHKE HyJen?
Yro Takoe MUHUMAJIBHBIA TepM (MUHTEPM)?
CKONBKO CyIIECTBYEeT MUHTEPMOB N IEPEMEHHBIX?
Yro Takoe MaKCHMaJIbHBIH TepM (MakcTepm)?
CKOJIBKO CYIIECTBYET MAKCTEPMOB N IEPEMEHHBIX ?
Uro Takoe coBepilieHHas TU3bIOHKTUBHAS HopManbHas Gopma (CIHD)? [Ipuseaure npumep.
UYro Takoe coBepIlIeHHas KOHbIOHKTHBHAS HopManbHas ¢popma (CKH®)? Ilpuseante mpumep.
Moryt nu coBmagath JJH® u KHD?
Kax naittm CJIH®, ecniu pyHKImsI 3a1aHa TabIUIEt HCTUHHOCTH?
Kax naiitn CIIH® OyneBoit GhyHKITMH, 3aTaHHON aHATUTHYIECKH B MPOU3BONIbBHON (opme? [IpuBenure
npumep.
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53.
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94.
95.
96.
97.
98.
99.

100.

Kax naiitu CKH® OyneBoii GyHKITHH, 3alaHHOM B Iponu3BoJIbHOM hopme? [IpuBeaure mpumep.

Ha kakux omepamusx OCHOBaH anreOpandeckuii croco0d ympomienus OyneBbix Gopmyn? ITpusenurte
nprMep anredpandeckoro YIpomeHus 0yneBoil GopMyITBL.

[IpuBenute nmpumep yrpormeHus OyneBoi popmyisl metomom KaaiiHa.

ChopmynupyiiTe TOHATHE UMILTUKAHTEL.

Yro Takoe mpocTas UMIUTMKAHTa?

Yro takoe munumanbHas JTHD?

Kak naiitu MmuanMansayto KHO?

Yro Takoe kapra Beitua?

Kak Hanectu OyneBy ¢yHkuuro Ha kapty Beitua? [TpuBenure npumep.

Kak naiitu C/IH® npu nomonu kaptel Beliua?

Kak naiiti mpu nomornu kaptel Beitua CJITH® wnBepcun 3amaHHOM OyneBoil GpyHKIUH, MpeCcTaBIICH-
HOI aHanuTHUecku B JIHD?

Kak naiitn CIH® xoHBIOHKIINH ABYX OyJIeBBIX (DYHKIHMIA IpH MOMOIIH KapThl Beitga?

[IpuBenuTe mprMep MUHUMHA3AINH OYyIeBOI (GOPMYIIHI IPHU TOMOIIHN KapTHl Beitua.

Kakwe HaOOpBI HA3BIBAIOTCS HEOTIPEACTEHHBIMU?

Kakne (yHKIMHM Ha3bIBaOTCS] HEMIOJIHOCTHIO OTIPEAEIEHHBIMA?

Ckonbko cymecteyer CJIJH® ¢yHKIHU N mepeMeHHBIX IpH M HeolpeAenEHHbIX cocTosTHUAX? [oscHu-
T€, KaK UX HAMTH.

Kaxkue ¢opmbl OyneBbIX (yHKIMI OTHOCATCS K (hopMam BbIcuiero rnopsiaka? [losicHuTe nmpumMepamu.

Yro Takoe abCOMOTHO MHHAMANIbHAs popma’?

Kakumu 0cOOEHHOCTSMU XapaKTEepU3yIOTCSl CAMMETpHYecKre Oys1eBbl (yHKIUH?

Yro takoe pabouee YKCIIO (a-4UCII0) CUMMETPUIECKON pyHKIHMI?

UYro Takoe nzobpaxkaromiee yucio OyneBoit pyukmun? [IpuBenure mpumep.

Kakne norndeckue onepanyy BBITOJHIIOTCS HAl H300pakarolMMH YHCIaMu?

UYro Takoe OyneBo ypaBHeHHE?

Kak pematotcs OyneBbsl ypaBHEHH ¢ TOMOIIBIO n300pakatomux yncen? [Ipusenure npumep.

Uro Takoe cymma 1o Moy 27

Kak HaiiTi Ipou3BOIHYIO OT OYIIEeBO# (PYHKINH MO OTHOHN U3 €€ IepEeMEHHBIX?

3. IToporosasi Jioruka
Uro Takoe moporosas GyHKIUs?
Kak nepesectu noporosyto GpyHkuuto B 6asuc 1, NJIU, HE?
B xaxux npenenax Mo>KeT M3MEHATHCS MIOPOTOBast BEIMYMHA ITPH 3aJaHHBIX Becax MePeMEHHBIX ?
Kakast moporoBas ¢pyHKIMsI Ha3bIBaeTCs MaxxopuTapHoit? IlpuBenure mpumep.
CKOJIBKO CYIIECTBYeT HaOOpPOB 3HAYCHHUI N TEPEMEHHBIX, HA KOTOPBIX Ma)KOpHUTapHas (YHKIUS TPHU-
HUMAaeT eIMHIYHOE 3HaueHMe?
[IpencraBbTe 3a1aHHYI0 MOKOPUTAPHYIO GYHKIUIO B BUJIE CHMMETPUICCKOHN () yHKIIHH.

4. Kone4ynbie aBTOMATBI

UYro Takoe aBTOMAT C TIPUKIATHON (TEXHUIECKOW) TOUKH 3pCHHS?
Kakue norndeckne 3J€MeHTHl Ha3bIBAIOT JBOUIHBIMH?
N300pasute 35eKTpudecKre CXeMbl IH0THO-pe3uCTOpHBIX AtemenToB W, NJIN, HE.
Kakue 3HaueHHS MCTUHHOCTH COOTBETCTBYIOT BBHICOKOMY M HHM3KOMY YPOBHSAM HAIPSDKEHHS JIOTHYE-
ckux snementos U, NJINU, HE?
Kaxkue OyneBbl GyHKITUU COOTBETCTBYIOT JiormueckuM snementam 1, NJIN, HE?
Wzo6pazute sormyeckue cxemsl snementos lleddepa u [MTupca.
Kakne OyneBsl pyHKIMH cOOTBETCTBYIOT AnieMeHTaM Llleddepa u [Tupca?
Kakwue ycnoBHBIE 0003HaUCHHSI HCIIOIB3YIOTCS A Jiorudeckux anementoB U, WIN, HE, U-HE, UJIN-
HE?
Yro Takoe koMOMHaIMOHHas cxema? [IpuBenure nmpumep.
[Nokaxwure Ha MpUMepe, Kak MOCTPOUTh KOMOWHAIMOHHYIO CXeMy I0 OylieBOH (YHKIMH, MpPEACTaB-
nerso# B IH®, KH® wmmu popme BrIcIIEro mopsiaka.
B uém usndecknii CMBICIT ONEpaIiiy CYTIEPIO3UINH TPUMEHUTEFHO K JTIOTHIECKIM dJIEMEHTaM?
YeM oTIMYAIOTCS BECOBBIE IBOWYHBIE KOIBI OT HEBECOBBIX?
Kak 3amaétcs HeBecoBoi kon?
Yro Takoe koJ «2 u3 5»?
Kaknmu npuzaakamu xapaktepusyetcst pediekcHbiin kof (ko ['pest)?
Kak noctpouts peduieKCHbIH Ko/ TpH IOMOIIM KapThl Beitua?
IIpuBeaure npuMepsl BECOBBIX ABOUYHBIX KOJOB.
Yro Takoe npeodpazoBarens Kojxa?

Kakue nericTBusi HEOOXOMMO BBIIIOJIHUTH, YTOOBI TOCTPOUTh KOMOMHAIIMOHHYIO CXeMY Ipeolpaso-

BaTessl KoJa (Harpumep, HUKJINYECKOTro Kosia B BecoBoi xox 11133)?
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152.

JlaiiTe KOHTAaKTHYIO MHTEPIPETALNIO OyJIEBbIX (YHKITUH.
Kakwne mormdeckne omnepanuy COOTBETCTBYIOT MOCIEIOBATEIFHOMY H MapaUICTFHOMY COSANHEHHSIM
KOHTaKTOB?

. [ocTpoiiTe KOHTaKTHYIO CTPYKTYPY Ha OCHOBE 3aIaHHOM OyneBOH (PYHKINH.
. IIpuBenute npumMep MOCTUKOBOM KOHTAKTHOW CTPYKTYpHI.
105.

N300pazute cxemy BKIIOYEHHUS TPEX(PA3ZHOTO aCHHXPOHHOTO JBHUIATEINS MPUMEHSS pelie M KHOIKH
«ITyck» u «Ctom».

N3o6pazute cxeMy BKJIIOYEHHsI PEBEPCUBHOTO TPEX(Pa3HOrO aCHHXPOHHOTO JABHUIATEIIsl HPUMEHSIS pe-
Jie, 1Be ImyckoBble KHONKH «Ilyck» n oqHy kHONKy «CTOm».

. YTto Takoe MHOTOTaKTHBI aBTOMAT U B YEM €r0 OTJIMYHE OT KOMOWHAIMOHHOM CXeMBbI?
108.
109.

H3o0pasuTe oruyeckyro cxeMy npocteiinero tpurrepa Tuma RS Ha sanementax Lleddepa.

Kakoe cocrosiaue Bxoq0B R u S tpurrepa tuna RS, mocrpoennoro Ha anemenrax llleddepa, sBuser-
Cs1 3aTpeIEHHBIM?

Kakyto rmaBHy10 pons urpatwot RS-Tpurrepsl B KOMOMHAIIMOHHBIX cXeMax?

Kakne mo ¢opMe IMITyIbCH TPUMEHSIOTCSI MHOTOTAKTHBIX aBTOMaTax?

B 4éM oTnmume CHHXpOHHOTO IPHHIUIA pabOTHl aBTOMATa OT ACHHXPOHHOTO?

[IpuBenuTe MpUMEp aCHHXPOHHOTO aBTOMATa, TIOCTPOEHHOTO Ha TPUTTEPax TUMA 1.

B kakux cimydasx T-TpUrTep MEHSET CBOM COCTOSHHSA?

Halinure mocienoBaTeIbHOCTh COCTOSIHUM, KOTOPBIE 3aJlaHHbI aCUHXPOHHBIM aBTOMAT IPOXOJUT
MOJ AeHCTBUEM BXOJHBIX UMITYJIbCOB.

Uro Takoe JK-tpurrep?

[Tpu kakux ycioBusx JK-Tpurrep MeHsIeT CBOM COCTOSHHS MO AEHCTBUEM CHHXPOUMITYJIHCOB?
ITocTtpoiite cunxpoHHEIH aBTOMaT Ha JK-Tpurrepax, MEHsIOIKI CBOU COCTOSHUS B 3aJJaHHOM mocie-
JIOBaTENbHOCTH. M1300pa3nuTe €ero J0rN4ecKylo CXeMy.

5. KomOunaTtopuka
CoopmynupyiiTe OCHOBHOE NMPABUIIO KOMOMHATOPUKH (IIPaBHUIIO IPOU3BEICHNUA).
ChopmynupyiiTe IpaBUIIO CyMMEL.
3anummire GopMyITbl 7SI OCHOBHBIX KOMOMHATOPHBIX KOH(UTYpaLHil: epecTaHOBOK, pa3MEIICHHH,
COYETaHU ¢ IOBTOPEHUAMH U O€3 ITOBTOPEHUI.
Jaiite (hopMyTHpPOBKY M pellleHHE 3aJaud O pa3OMEHUH MHOXKECTBa HAa HECKOJBKO HENEpPEceKaro-
IIUXCSI TOJIMHOXECTB.
IIpuBenuTe pemeHue 3a1a4n U3 TEOPUH BEPOATHOCTEH Ha TeMy YPHOBOM MOJIEINH.
CoopmynupyiiTe 3a1a4y 0 MOKPHITHA MHOXKECTB Ha PUMEPE MUHUMHU3ALNH OYJIEBBIX (HOPMYII.
Yro Takoe JTaTHHCKUE MPSIMOYTOJIbHUKN U JJATHHCKUE KBaJAPaThI?

6. Teopus rpagos
OxapaxTepH3yiiTe Takue NOHATHS, Kak rpad, Haarpad, noarpad, YaCTUIHBIN rpad.
UYro Takoe CMEXHOCTh, MHIINAEHTHOCTD, CTEIICHb BEPIINHBI?
Kakne rpads! Ha3pIBalOTCS OZHOPOJHBIMU?
Kakne rpadp! Ha3pIBalOTCS TOIHBIMH?
Uro Takoe nomnonHeHue rpada’?
Yro takoe uzomophuzm?
Kakue BepimHbl Ha3pIBatOTCS cCMEKHBIMEI? Kakne péopa Ha3bIBAIOTCS CMEKHBIMU?
UYro Takoe MHIIMJCHTHOCTh?
Kak moctponts MaTpuiry cmexxkHocTu? [IpuBenure mpumepsl.
Kak ctpoutcs marpuiia MHIMIEHTHOCTHU?
[IpuBennTe NOHATHS MapIIPYTa, LEIH, IPOCTOH LENH, MPOCTOr0 NUKIIA B rpade.
Kakne rpadp! Ha3pIBatoTCsl CBI3HBIMU?
UYro Takoe CTENeHb CBSI3HOCTH rpaga?
Kak HaliTi Bce mpocThle LIeTH, COSJUHSIONINE BE BEepIINHbI rpada?
Kakne rpadp! Ha3pIBalOTCS 3HIEPOBBIMH M OTY3MIEPOBBIMH?
UYro Takoe yHUKypcanbHas JTUHUS?
Kaxkue rpadsl Ha3pIBAIOTCS TAMIIIBTOHOBBIMU?
IIpuBeaure aBe HOPMYTUPOBKH 3a]1a9H O KOMMHBOSDKEPE.
Kakwe rpads! Ha3BIBAIOTCS JBYIOTBHBIME?
Urto Takoe MOJIHBIN ABYAONBHBIN Tpad?
Kaxoii rpad Ha3pIBaIOT MIIOCKUM?
Kakne rpadp! Ha3pIBalOTCS TIaHAPHBIME?
Coopmynupyiite Teopemy Diiepa o IIOCKuX rpadax.
Jaiite onpeeneHe KIUKH B rpagde.
Kak nocrpouts rpa¢), 1BOHCTBEHHBIH 110 OTHOLICHUIO K 33aHHOMY?
Kakue rpadpl Ha3pIBalOTCS IEPEBBSIMU U KaKue — JiecoM?

CornacoeaHa Ha noptane Ne 17472



153. Kak 3akoaupoBath aepeBo meronom IIpydepa, kak aexoauposars? [IpuBequTe mpUMepsl KOIHPOBa-
HHS M IeKOAUPOBAHUS JI€PEBBEB.

154. Kakwue rpa¢sl Ha3BIBaIOTCS OPUEHTHPOBAHHBIME (Oprpadammu)?

155. Kak ompenenseTcs cTeTeHb BepIIUHBI oprpada?

156. Uro Takoe cuibHas U cnabasi CBA3HOCTH oprpada?

157. CxompKO CyIIecTBYeT MOJIHBIX OprpadoB Ha N BepIIHMHAX?

158. Yo Takoe TpaHCIIOpTHAS CETH?

159. Kak onpenenuTs MakCUMaJIbHYIO MPOIYCKHYIO CIIOCOOHOCTH TPAHCIIOPTHOM ceTH?

TeMbl 1JIs1 TECTHPOBAHMSA:
1) Omnepanuu Hal MHOXXECTBAMHU;
2) Munanmuzanus 6yIeBbx GOpMyIT;
3) MHoOroTakTHbIE aBTOMATHI (ABTOMATHI C IIAMSTHIO);
4) Tlpumenenne GopMyn KOMOHHATOPHKH;
5) Teopwus rpados.
NuauBuayanbHble 3a1aHUA:
1) anre6pa XKerankuna
2) nmuddepeHIEpoBaHIe 1 HHTEIPUPOBaHKE OYIIeBbIX GopmyT;
3) OyneBbl ypaBHEHUS,
4) AHanmu3 aCHHXPOHHBIX aBTOMATOB, MOCTPOCHHBIX Ha T-TpuUrrepax;
5) PemieHne KOMOMHATOPHBIX 33/1a4;
6) Ilowmck B rpadax NpOCTHIX Lenel, COSTUHAIONINX ABS BEPIINHEL
4 MeToauyecKkne MaTepuasbl.
st obecrieveHus npoiiecca 00yueHHs M PeLIeH s 3a/1a4 00y4EHHs UCIIOB3YIOTCS CIIeIyIOLINe MaTepHabl:
METOJIMUECKHE MaTepHallbl, ONPEACIIAIONINE TPOLEAYpPhl OLIEHUBAaHHS 3HAHU, YMEHUI, HABBIKOB M (MJIM) OIbITA

JIeSITeNIbHOCTH, XapaKTEePU3YIOLIHMX dTaIbl POPMUPOBAHHS KOMIIETEHIINI, B COCTAaBE COTIACHO MYHKTY12 paboueit
[IPOTrpaMMBbl.
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