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b1.0.02.02 «[luckpeTHas MaTeMaTUKa»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasieHWto NoAroToBKK (cneumnanbHocTn) 09.03.01 UHdopMaTUKa U BblYMCAUTENIbHAA TEXHMUKA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 929 o1 19.09.2017 u
COOTBETCTBYOLEro y4ebHoro nnaHa.

Pa3paboTymk PMNM:

[oueHT, kKaHanaaT
negarornyecknx Hayk

(BOMKHOCTb, CTeMeHb, y4eHoe 3BaHue) (®Kno)

H.A PaH

A.B. BonkogaeBa, KaHauaaT
3KOHOMUYECKNX HayK, AOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

3aBenyowni Kagpenpow

COl'JTACOBAHO:

MpefcenaTens METOAUYECKOrO COBETA
akynbTeTa / MHCTUTYTa (1am yyebHo-
METOANYECKON KOMUCCUN)

A.A Manadhees, KaHanpoaTt
3KOHOMUYECKUX HaYK, OOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

PykoBoaunTens obpa3oBaTesibHON A.B. Bonkogaesa, kKaHangat
nporpaMmbl 3KOHOMUYECKNX HaYK, LOLLEHT

(PUO, cTeneHb, y4eHoe 3BaHME)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
Kopa mn
KaTeropum
HauMeHOBaHue
(rpynnbi)
o KOMNeTeHLUHU
KOMMNeTeHL UM

Kopn u HauMmeHoBaHue
WHAUKATOPa AOCTUIXKEeHUA
KOMNeTeHuuu

Pe3synbTaThl 06y4yeHus
(3HaTb, yMeTb, BNageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
BOCTUXKEHUS KOMNETEHLUH)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON

0eATeNIbHOCTU

OMNK-1.1 MpuMeHsaeT 3HaHuA
MaTeMaTUYeCKUX 1
eCTeCTBeHHbIX HayK B
npogeccMoHanbHOM
LEeATeNbHOCTH

Bnapetb HaBblkamMu
NPUMEHEHNs CUCTEMHOTO
rnoaxoja U MaTeMaTUYECKUX
MEeTOoL0B B (hopManm3aLnm
pelleHnsa npukiagHelX 3agad

3HaTb OCHOBHbIE MOHATUS
ANCKPETHOW MaTeMaTuKN,
NCMOJIb3YyEMbIX O ONMUCAHUS
BaXXHENLLINX MaTEMATUYECKUNX
MoJenen n MaTeMaTUYECKNX
MeTO[0B, U pacKpbITe
B3aMMOCBSI3M 3TUX MOHATUR;

YMeTb - aHanm3mpoBaThb
coLMaNibHO-3KOHOMUYeCKne
3a4a4M 1 NpoLLeccsl ¢
NPUMEHEHNEM METOLO0B
CUCTEMHOro aHasn3a u
MATEMaTUYECKOr 0
MOLENNPOBAHMSA; - MPUMEHSATb
CUCTEMHbIN NOAX04 U
MaTeEMaTUYeCcKne MeTobl B
hopmanuslaumm peeHns
NPUKIaAHbIX 3a4au.

2. MecTo aucumnnautHbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo gucumnanHbl (Mooyns) B CTPYKType 06pa3oBaTeNbHON NporpaMMbl: obsa3aTenbHas 4acTb

Kop,
KoMmn MpepwecTByoLwmue MapannenbHo ocBanBaeMble
Mocnepylouime AUCLLUNIINHBI
eTeH BUCUUNNUHBI BUCUMUNNUHBI
1]
NH>XeHepHas 1 KOMMbIOTEpHas
rpagvka; MatemaTuka; .
BbimonHeHme 1 3alLnTa BbINYCKHON
MaTeMaTun4eckas lornka n Teopus y
OmnkK-1 DNeKTPOoTEXHUKA KBanUgrKaLnoHHoOM paboThl;
anroputmos; OpraHn3sauns
MpoMbILLNEHHas 3N1eKTPOHMKA
NPoV3BOLCTBA Ha NPeanpuaTmUaX
oTpacau; dusnka




3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4YeCKMUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopaBateneM (No BMAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATEJIbHYIO paboTy
obyualowimxcs

B 4 cemecTp
cero 4acos
yacosB /
- / 4yacoB B
Bup, yuebHom paboTbl . 4Yyacos B
3J1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM
dopme
AynouTopHas KOHTaKTHas pabota (Bcero), 64 64
B TOM YucChe:
Jlekumn 32 32
MNpaKTn4eckmne 3aHATUSA 32 32
CaMmocToaTenbHasa pabora (Bcero), 80 80
B TOM Yucne:
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 80 80
KoHTponb 36 36
UToro: yac 180 180
UToro: 3.e. 5 5

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpUPOBaHHOE Mo TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCTBa akafAeMU4eCKUX 4YacoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
Harpysku u ux
Ne HauMeHoBaHue pasaena AUCLUNINHDI TPYAROEMKOCTb, Hachl
paspena
n3|np|n3|cec|Beere
Yyacos
1 Anrebpa MHOXeCTB lo| 0 | 16| 40 72
2 Teopusa rpacos lo| 0 | 16| 40 72
Koutpone| O [ 0 | O 0 36
WUtoro| 32| 0 | 32| 80 180
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
Konuyectso
Ne HauMeHoBaHNe Copep>xaHue nekuum yacos /
TeMa nekuum (nepeyeHb ANAAKTUYECKUX € ANHNLL: 4acoB B
3aHATUA pasgena o
paccMaTpvBaeMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
popme

4 cemecTp




MoHsaTHNe

MoHATNe MHOXXecTBa. OCHOBHbIe

MHOXXeCTBa.
Anrebpa onepauumn HaL MHOXeCTBaMU:
1 OcHoBHble
MHOXeCTB nepeceyeHune, obbennHeHume,
onepauuu Haz
[LOMOJIHEHVWE, PA3HOCTb MHOXECTB.
MHOXXeCTBaMu
MoHaTne
MHOXXEeCTBa.
Anrebpa [lekapToBa CTeneHb MHOXXeCTBa.
2 OCHOBHbIe
MHOXECTB OTHOLIEHNE BKIOYEHUS.
onepauuu Hap
MHOXXeCTBaMu
MoHATHe
MHOXXeCTBa.
Anrebpa -
3 OcCHOBHbIe Anarpammbl dnnepaBeHHa
MHOXEeCTB
onepaumnmu Hag
MHOXXeCcTBamu
MNoHATHe
Anrebpa MHOXECTBA. byneaH. bynes kKyb n KoopanHaThbl
4 OCHOBHble '
MHOXEeCTB NOAMHOXECTB.
onepaumu Hapg
MHOXXeCTBaMu
MoHaTne
MHOXXeCTBa.
Anrebpa FeomeTpus bynesa Kyba, paccTosiHue
5 OcHOBHble
MHOXEeCTB XeMMUHra.
onepauuu Haz
MHOXXeCTBaMu
MoHaTne
KoHey4Hble MHOXXeCTBa: (hOpMYyJibl
MHOXXEeCTBa. y y
Anrebpa BKJTIOYEHU N NCKIIIOYEHWI, NoAcYeT
6 OCHOBHbIe
MHOXEeCTB KOJIN4eCTBa 3/1IEMEHTOB B KOHEYHbIX
onepauuu Hap
MHOXXeCTBaXx.
MHOXXeCTBaMu
MMoHATHe
MHOXXeCTBa.
Anrebpa [MoHATME O TEOPETUKO-MHOXXECTBEHHOM
7 OCHOBHbIe
MHOXECTB noaxone K ornMcaHunto CUCTEM.
onepaummu Hag
MHOXXeCcTBamu
MNoHATNe
MHOXXeCTBa.
Anrebpa
8 OCHOBHble [lekapToBO NponsseneHne MHOXeCTB.
MHOXEeCTB
onepaumuu Hapg
MHOXXeCTBaMu
3agayn u y
OnpepeneHne rpaga. KpaTtyaniwme nyTu
9 Teopus rpapoB | anropuT™Mbl Ha
Ha rpada.
rpadax
3agayn u
MuHMManbHOe 0CTOBHOE AepeBo. [MOTOKK
10 Teopua rpaoB | anropuTMbl Ha
B CETAX.
rpacdax
3afjaum u
XpomaTuyeckue rpagbl. OnTrManbHas
11 Teopunsa rpagoB | anropuTMbl Ha
packpacka Mary. [1ByfoJibHble rpadbl.
rpadax
3agauun u
3apada 0 Ha3Ha4veHUsAx. MeTof noncka B
12 Teopwnsa rpagoB | anropuTMbl Ha
rpadax rnybuHy. MeTon NoOUCKa B LLUMPWUHY.




3agayn n KOMMOHEeHTHLI CBA3HOCTM rpada. Luknebl,
13 Teopusa rpadoB | anropuTMbl Ha | PYHLaMeHTallbHble MHOXXEeCTBa LMKJI0B. 2
rpadax JincTtol n 6ok,
3agayn u
14 Teopus rpacoB | anropuTMmbl Ha | CBA3HOCTb rpada. dnaeposbl rpadbl. 2
rpacgax
3agayn u
SnemeHTbl Teopun Yucen. LndposaHue ¢
15 Teopus rpacoB | anropuTMbl Ha 2
OTKPbITbIM KJItOHOM
rpacgax
3agavn u
16 Teopusa rpacgoB | anroputmbl Ha | Knuku. BeefeHne B TeOputo rpymn. 2
rpacax
WToro 3a cemecTp: 32
UToro: 32
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUS HE Peann3yoTCs.
4.3 CopepXaHue NPaKkTUYeCKUX 3aHATUH
Konuuectso
Tema Copep>xaHue NPaKTUYECKOro 3aHATUSA Yyacos /
Ne HaumeHoBaHue )
npakTuyeckKkoro (mepeyeHb oMAaKTMYeCKUX e AUHNLL: 4YacoB B
3aHATUA paspena .
3aHATUA paccMaTpuvBaeMbIX MOATEM, BONPOCOB) | 3/IEKTPOHHOM
¢dopme
4 cemecTp
MoHsATME
MoHaTne MHOXecCTBa. OCHOBHbIE
MHOXeCTBa.
Anrebpa onepauuu Hag MHOXeCTBaMU:
1 OcHoBHbIe 2
MHOXXEeCTB nepecevyeHne, obbegnHeHune,
onepauuu Hap
LOMOJIHEHME, Pa3HOCTb MHOXXECTB.
MHOXeCcTBaMu
MoHATME
MHOXeCTBa.
Anrebpa [lekapToBa CTeneHb MHOXEeCTBa.
2 OCHOBHble 2
MHOXXeCTB OTHOLLEeHMEe BKJIOYEHNS.
onepauun Hapg
MHOXXeCTBaMu
loHATKE
MHOXXeCTBa.
Anrebpa p
3 OCHOBHble Orarpammel dinnepaBeHHa. 2
MHOXKECTB
onepauun Hap
MHOXXeCTBaMu
MoHaTne
Anrebpa MHOMECTBA. byneaH. bynes Kyb 1 KoopAUHATHI
4 OcHoBHble y - oY y P 2
MHOXECTB NOLMHOXECTB.
onepauuu Hapg
MHOXXeCTBaMu




MoHsATHE

MHOXXeCTBa.
Anrebpa FeomeTpus 6ynesa kyba, paccTosiHMe
5 OcHoBHbIe 2
MHOXXeCTB XeMMUHra.
onepauuu Hap
MHOXXeCTBaMu
MoHATME
KOHeYHble MHOXXeCTBa: (PopMyIJibl
MHOXXeCTBa. . y
Anrebpa BKJIIOYEHUN N UCKIIIOYEHNIA, NoACYET
6 OCHOBHbIe 2
MHOXeCTB KONNYeCTBa 3/1IEMEHTOB B KOHEYHbIX
onepauuu Hap
MHOXXeCTBaX.
MHOXXeCTBaMu
MoHaTne
MHOXXeCTBa.
Anrebpa lMoHATUE 0 TEOPETUKO-MHOXXECTBEHHOM
7 OcHoBHble 2
MHOXXeCTB noaxofe K onncaHuio CUCTEM.
onepauuu Hapg
MHOXXeCTBaMu
MoHATME
MHOXXeCTBa.
Anrebpa
8 OCHOBHbIE [lekapToBO npon3sBefeHne MHOXeCTB. 2
MHOXXEeCTB
onepauuu Hapg
MHOXXeCTBaMu
3agaum un y
OnpepeneHune rpada. KpaTtyanwue nyTu
9 Teopua rpacoB | aropuTMbl Ha 2
Ha rpadga.
rpadax
3aga4un n
MuHUMaibHOe 0CTOBHOE fepeBo. [10ToKM
10 Teopusa rpadoB | afirOpUTMbl Ha 2
B CETAX.
rpadax
3agadn un
XpomaTuyeckue rpadbl. OnTuMansHas
11 Teopua rpadoB | aJirOpUTMbl Ha 2
packpacka Mary. [IBy[osibHble rpadbl.
rpadax
3agaum un
3apava 0 Ha3Ha4vyeHuax. MeTo[ noucka B
12 Teopus rpaoB | anropuTMbl Ha 2
rnybuHy. MeToA noncka B LWNPUHY.
rpadax
3ajayn un KOMMOHEHTHI CBA3HOCTY rpada. Lnknesl,
13 Teopua rpadoB | aJirOPUTMbI Ha (pyHLaMeHTasibHble MHOXECTBa LIUKII10B. 2
rpagax JncTbl n 61oKn.
3agaum un
14 Teopua rpacoB | aroOpuTMbl Ha CBSA3HOCTb rpacha. dnnepoBbl rpadsl 2
rpadax
3agayn n
dneMeHTbl Teopun Yncen. LLndgposaHue c
15 Teopua rpadoB | afirOpUTMbl Ha 2
OTKPbITbIM KJTH04OM
rpadax
3agaum un
16 Teopus rpaoB | anropuTMbl Ha Knukun. BeegeHune B Teoputo rpynm. 2
rpadax
UToro 3a cemecTp: 32
NTtoro: 32

4.4. Copep>XaHue CaMOCTOATENIbHOU PaboTbl




HauMeHoBaHue
paspena

Bupn
CaMOCTOATEJIbHOM
paboTbi

Copep>xaHue CaMOCTOATEJIbHOM
paboTbi
(NepeyeHb OMOAKTUYECKUX e ANHNLL:
pacCcMaTpVBaeMbIX MOATEM, BOMPOCOB)

KonunyecTtBo
Yyacos

4 cemecTp

Teopusa rpacgos

noAroToBkKa K
NMPakKTU4eCKNM
3aHATNAM

OnpegneneHune rpada. Kpatyanwme nyTm
Ha rpadga. MMHMManbLHOEe OCTOBHOE
hepeso. [1oToKKM B ceTax. XpoMaTumyeckme
rpadbl. ONTManbHasa packpacka Mary.
IBynonbHble rpadbl. 3ajada o
Ha3HayeHnax. MeTon noucka B raybuHy.
MeTopn noncka B LUMPUHY. KOMMOHEHTHI
CBA3HOCTUY rpada. LUnkbl,
(pyHOaMeHTasIbHble MHOXXeCTBa LIVKJ/0B.
Jinctbl n 6noku. CBA3HOCTL rpada.
SnepoBbl rpadbl. Knnkn. BeegeHune B
TEOopUto FPynmn. NeMeHTbl TEOPUK YUcen.
LLncpoBaHme C OTKPbITHIM KJ1H04OM

40

Anrebpa MHOXeCTB

noaAroToBKa K
NPaKTU4eCKNM
3aHATUNAM

MoHATWe BbiCKa3biBaHWA. OCHOBHbIE
Nnornyeckue onepauuy Hag
BbICKa3bIBaHUAMM (OU3BIOHKLMSA,
npoun3BedeHne (KOHbIOHKLMSA),
UMMJIMKaLMA, SKBMBaNEHLNS,
oTpuuaHue). MoHATUE (opMYJibl Or UK.
Tabnuua NCTUHHOCTM N MeTOLMKa ee
nocTpoeHuns. ToXAECTBEHHO-UCTUHHbIE
(hopMyJibl, TOXAECTBEHHO-NOXHbIe
hopMmybl. PaBHOCUIbHBIE (DOPMYJIbI.
3aKOHbl IOrMKKU. MeToamnKa yrnpoLeHns
thopmMyn NOrmMKmM ¢ NOMOLLbIO
PaBHOCWJIbHbIX Npeobpa3oBaHmMiA.
MoHATME 3NeMeHTapPHON KOHBIOHKLLAY
(3nemeHTapHOro nponseeaeHuns);
NMOHATUE AU3BIOHKTUBHON HOPMasbHOM
opmebl (OH®). MeToaMKa NOCTPOEHMA
Tabnuubl UCTUHHOCTY ans OHO
YMNpPOLLEHHbIM MeTOLO0M. [MoHATHE
3JIEMEHTAPHON ON3bIOHKLUN
(3nemeHTapHOM CyMMbl), MOHATHE
KOHBIOHKTUBHOW HOPMasibHON (DOPMbI
(KHOD).

40

UToro 3a ceMecTp:

80

WUToro:

80

5. NMepevyeHb y4eOHOM NnuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
aucuunnuHe (Mmopynio)

No
n/n

Bubnuorpacdmyeckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nMTepaTypa




INCKpeTHas MaTeMaTuKa. INeMeHTbl Teopum rpados; Cnbupckuia
1 rOCyOapCTBEHHbIN YHUBEPCUTET TEIEKOMMYHUKALUA N MHOPMaTUKN, DNEKTPOHHbIN
2014.- Pexxum pocTtyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||45466

Jlekuun No ANCKPETHON MaTeMaTuke. MaTemMaTnyeckas noruka;

2 | Poccumnckum yHmsepcuteT apyx6bel Haponos, 2014.- Pexxum goctyna: 3/1EKTPOHHbIN

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||22190 pecypc
MNpoxopoBa, O0.B. luckpeTHas MaTemMaTmrKa : npakTuKyM / O. B. lNpoxopoBa;

3 CamapcKuii rocyjapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, DNEKTPOHHBIN
BbluncnnTtenbHas TexHuka.- Camapa, 2022.- 60 c..- Pexxum goctyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5708

JlononHuTenbHas nuTepaTtypa

4 FoH4YapoBa, I.A. 21IeMeHTbl ANCKPETHON MaTeMaTuky : Yyeb.nocobue /

I.A.l'oH4apoBa,A.A.Mo4annH.- M., ®opym, 2003M., NHdpa-M.- 127 c. KHIXHbIM (OHA

Ky3sHeuos, O.M1. InckpeTHas MaTemMaThKa 4518 NHXeHepa : y4eb. / O. .

Ky3HeuoB .- 6-e n3g., ctep..- M., Jlanb, 2009.- 395 c. KHKHBIN (hoHA

HoBukoB, ®.A. InckpeTHaa MaTeMaTuKa : A4 6akaiaBpoB U MarncTpos :

y4eb. / ®. A. HoBUKOB .- 2-e n3ga..- M., MNutep , 2014.- 399 c. KHIXHbIM (OHA

JocTyn obyyatowmxca kK IP HTb Caml TY (elib.samgtu.ru) ocylecTBnseTca nocpefCcTBOM 3JIEKTPOHHON
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepeyeHb UHPOPMALUOHHBIX TEXHONOTUHN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca nNo AucuuniauHe (Moaynio), BKAOYas nepevyeHb
nporpaMMHOro obecne4yeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMONb3YEeTCs MyAbTUMeANiHOe 0bopyaoBaHNe.
OpraHu3oBaHO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOSIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob6
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)
Microsoft Windows XP Pro-fessional onepauunoHHas | Microsoft
2 . JInueH3noHHoe
cucTeMa (3apybexHbin)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALUOHHOU ceTU «MIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue PeXxumMm pocTtyna
1 AdnckpeTHas MaTemaTuka (KoOHCNeKTbI www.ref.by/refs/49/32163/1.html Pecypcbl OTKpbITOro

15 nekuwnin) JocTyna

Poccuiickne 6asbl
JaHHbIX
OrpaHNYeHHOro
JocTyna

2 | eLIBRARY.ru http://www.eLIBRARY.ru/
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Poccuiickne 6asbl
JaHHbIX
OrpaHNYeHHOro
jocTyna

3 | 3B6C "NaHb" http://e.lanbook.com/

Poccuinckune 6a3bl

DNEeKTPOHHO-bMbnoTEeYHas cucTema . . HaHHbIX
4 IPRbooks http://www.iprbookshop.ru/ Or PAHIYEHHOr0
focTyna

8. OnucaHMe MaTepuanbHO-TeXHM4YECKou Da3bl, HeOOXOO4MMOW ANA OCYLLEeCTBJIEHUSA
obpasoBaTesibHOro npouecca No AucuunaumHe (Mmoaynio)

JIeKuMOHHbIEe 3aHATUA
8.1 JleKUMOHHbIe 3aHATUNS:

YyebHas ayauTopusa ON8 NPOBEAEHUS 3aHATUIA NIEKLMOHHOIO TUMa, TEKYLLEero KOHTPOS U NMPOMEXYTOYHOW
aTTecTauuu, OCHAWEHHAs TEXHNYECKMU CPeaCcTBaMn 00y4YeHUs, CyXaWyMu Ans npeacTaBneHus yyebHom
MH(OPMaLK 601bLLOK ayAMTopUn, Habop AEMOHCTPALMOHHOIr0 060pYyA0BaHNS: 3KPaH, NPOEKTOP, KOMMbIOTEP

MpakTUuyeckue 3aHATUA
8.2 MNpaKTunyeckne 3aHATUS:

KoMnbloTepHbIA Knacc - y4ebHasa ayouTtopusa s NpPoBeAeHWS 3aHATUN CEMWHAPCKOro Tumna, KypcoBOro
NPOEKTNPOBAHMNSA (BbIMOMHEHUS KYPCOBbIX PaboT), rpynnoBbiX U MHAUBMAYAJAbHbIX KOHCY/IbTaUMWA, TEKYLLErO
KOHTPONA 1 MPOMEXYTOYHOW aTTecTauumn, obopyaoBaHHas cneunmannm3npoBaHHON Mebesnblo, KOMMbIOTEPHOW
TEXHUKOWN C A0CTYrnoM B ceTb "VIHTepHeT” 1 3IeKTPOHHY0 MHMOPMaLMoHHO-06pa3oBaTenbHyto cpeagy CamlTY
MarHUTHO-MapKEPHON LOCKON, KOMMJEKTOM JINLLEH3NOHHOIO 1 CBOBOLHO pacnpoCTpaHAeMOro nNporpamMmMHoOro
obecneyeHns, ykazaHHOro B pasfene 6 HacToswen paboyen nporpaMmmbl

CamocToaTenbHan paboTta

AynnTopusi, oCHallleHHast KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbLIO MOAK/OYEHUS K CETU «MHTepHET» U C
[OCTYMOM B 3/IEKTPOHHYI0 MH(OPMaLIMOHHO-00pa3oBaTesbHyto cpeay CamITY.

9. MeToaunyecKkue MaTepualibl

MeToauyeckme pekomeHaaumm npu paboTte Ha nekuun

[0 nekunn CTyaeHT LOJ/KEH NPOCMOTPeTb y4ebHO-MEeTOANYECKYIO U HAay4YHYI0 ANTepaTypy Nno Teme
NEKUMMN C TeM, YTObbl UMETb NpeacTaBsieHre o npobaemMax, KoTopsle ByayT pa3bupaTbCs B NeKLINN.

Mepen HayvanoMm nekuun obydvalowmmcs coobwiaeTcs TemMa NEKUUU, NaH, BOMNPOCH!, Nnoanexalue
PAcCMOTPEHMNIO, AOBOASATCS OCHOBHbIE UTEPATYPHbIE NCTOYHUKK. Bech y4yebHbli MaTepuas, coobliaembiin
npenofaBaTenieM, AO/DKEH He MPOCTO NPOCAyWBaThCs. OH [0MKeH ObiTb aKTUBHO BOCMPUHSAT, T.€. YC/bIWAH,
OCMbIC/IEH, MOHAT, 3aMKCUPOBAH Ha ByMare v 3akpenseH B namsaTu. MpucTynas K CayLLIaHio HOBOro y4ebHoro
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MaTepuana, Nnosae3Ho MbICJIEHHO YCTaHOBUTb €ro CBS3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo Bcieq 3a
npenofasaTteneM yMeTb BblAE/IATb OCHOBHbIE KaTerophmn, 3aKOoHbl 1 ONpeaendaTb X coaep>XXaHue, I'Ip06J'IeMbI,
npeanosaraTb UX BO3MOXHble pelleHns, gokasaTenbCTBa M BbiBOAbI. OCyLecTBAAS Takyo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaAHNE U AalbHeNlee
n3y4yeHue.

KoHCcnekTnpoBaHWe nekuun nossonseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
NoNy4YeHHY UHGopMauuto ¢ Tem, 4yTobbl B byaywem Mo)XHO BblIo BOCCTAaHOBWTbL B MaMSATWM OCHOBHbIE,
coaepxaTesnbHble MOMEHTHI. TunnYHas owmnbka, coBepluaemMas 0by4atoLMMCs, LOCJIOBHOE KOHCMEKTUPOBaHME
peyun npenogasaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTaeTCsa BpeMeHn Ha obaymbiBaHue,
aHanM3 1 cuHTEe3 uHdopmaunn. OTbMpas HYXXHY MHGMOPMaLUIO, TaBHbIE MbICW, NPOBAEMbI, peleHns u
BbIBOAbl, HEOBX0ANMO COKpalLlaTbh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObIN0 NIerko B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboymx KOHCMEKTax Moss, Ha KOTOPbIX MOXXHO 6yneT aenath MOMETKHU
N3 PEKOMEHOOBAaHHOW NMTepaTypbl, LOMNOJHSAOWMNE MaTepuan MNPOCAyWaHHOW NeKUuWn, a Takxe
noayepkuBatoLLine 0cobyto BaXHOCTb TE€X WM UHbIX TEOPETUYECKMX MOoNoXeHUn. C OKOHYaHNEM JIeKL NN
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLleHHON. Hy>XXHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YT0Obl KOHCNEKT MOT ObITh
MCNONb30BaH B NMpoLEeCcCce NOArOTOBKN K MPaKTUYECKNM 3aHATUAM, 3a4eTy, 3Kk3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOOXOAUMBIA AN15 CAMOCTOSTESIbHOM PaboThI.

MeToan4yeckne pekoMeHaaLmMm npy NoaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUSA N0 AUCLMMINHE NPOBOAATCA B LLeNIAX BbIpaboTKM MPaKTUYECKMX YMEHUA 1
npnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnenyrowas cxemMma NnoaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT Codep)xaHue
npeaioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMWe peKoOMeHAO0BaHHOM NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

MoaroToBka obyvaroLwerocs K NpakTUYeCKOMy 3aHATUIO NPOU3BOANTCA MO BOMpocaM, pa3paboTaHHbIM
AN KaXLOW TeMbl NPakKTUYECKMUX 3aHATUIA W (MaKn) nekuuin. B npouecce nOAroTOBKU K MPakKTUYECKUM
3aHATMAM, Heobxogumo obpaTnTh 0cob0e BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PeKOMEeHLOBaHHOM
nnTepaTypsbl.

PaboTa CTy4eHTOB BO BpeMs MPakTUYeCKOro 3aHATMSA OCYLLeCTBASETCS Ha OCHOBE 3afaHuil, KOTopble
Bbl4atoTCa oby4yalolmmMcs B Havyasie UAM BO BpPeMS 3aHATUSA. Ha NpakTUYeCKMUX 3aHATUAX NPUBETCTBYeTCH
aKTMBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CMOCOBHOCTb Ha OCHOBE MOJTYYEHHbIX 3HaHWW
HaxoauTb Hanbonee 3PPEKTUBHbIE pelIeHUs NOCTaBJieHHbIX Mpobnem, ymeTb HaxOAWTb MOJIE3HbIN
LOMOSMHNUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMaHWE Ha
OCHOBHbIE€ MOHATUS, aArOPUTMbI, ONpPeaensTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPMBaEMbIX BOMPOCOB. Ha
NpakKTUYeCKMX 3aHATUAX obydalowmeca LOJHKHbI YMeTb BbIMOJHUTbL pacyeT Mo 3afaHHbIM napamMeTpaM uan
BbipaboTaTbh onpeaeneHHble peweHns no obosHavyeHHoON npobneme. 3agaHns MOryT ObiTb rpynnoBbie U
NHAVBUAYaNbHbIE. B 3aBNCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLien noaroToBKY
obyyaoLwmuxca npenogasBaTeNlb MOXeT NoACKa3aTb 00y4aloLWnMCs anropuTM peLleHns nam nepsoe encTeue,
NN ykasaTb obliee HanpaBsieHWe pacCcyXAeHun. MonyyYyeHHble pe3ynbTaTbl 06Cy)XAalTCca C NO3MLUN NX
a[EeKBATHOCTY AN 3PDEKTUBHOCTA B PaCCMOTPEHHON CUTYyaLLUN.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHOM pa60Tb|

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4aLWMXCA OPUEHTUPYETCH Ha aKTUBHble METOLb
OBMafeHNsa 3HaHWAMMW, pa3BUTME TBOpPYeCKMX crnocobHocTel, mepexoh OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHMI0 C y4eTOM NoTpebHOCTEN N BO3IMOXHOCTEN 0byyaloLerocs.

CamocToaTenbHas paboTa ¢ y4yebHuKamu, y4ebHbIMKM NoCobUAMM, Hay4HON, CNPaBOYHON ANTEepaTypon,
MaTepranaMmn Nepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOSYHEHNS
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LOMOJIHNTENbHbLIX 3HAHWUIA, NO3BONAET 3HAYUTENbHO aKTUBM3MPOBATHL MPOLECC OBNAALEHWUS MH(OpPMauUmnei,
crnocobecTByeT 6onee rnybokoMy YCBOEHUIO M3YyHaeMOro MaTepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobXoAUMO BblyYnTb HaW3YCTb ¥ BHECTU B F10CCApWiA, KOTOPLIN Lienecoobpa3Ho BeCTU C CaMOro Havala
N3y4YeHnsa Kypca.
CamocTosTenbHas paboTa peannsyeTtcs:

® HernocpeACcTBEHHO B NPoLecce ayaUTOPHLIX 3aHATUN;

® Ha NeKUUsxX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C NpenofaBaTefieM BHE PaMOK pacnucaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPW NUKBMAALNN

3a[,0JDKEHHOCTEN, NPY BbINOJHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B 6MbNMOTEKE, OOMaA, Ha Kadenpe npu BbIMONHEHWUN 0ByYalOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajay.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWMMCsS CaMoCTOATeNbHON paboThl ABASETCS
3NeKTPOHHas MHMOpMaLnoHHO-0bpa3oBaTenbHasa cpefla yHUBepCcUTeTa, KoTopas obecneynBaeT JOCTyN K
y4yebHbIM nnaHaMm, paboymm nporpammamM OUCUUNAWUH (MOAYNER), NPaKTUK, K N3LaHUAM 3NEKTPOHHbIX
B61bNNOTEYHBIX CUCTEM,

10. ®DoHA OLEHOYHbIX CPencTB No AucuUMnIMHe (Moaynio)

®OoHL OLLeHOYHbIX CpeacTB npeacTtaBsieH B NPUI0OXKEHNN Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.02.02 «[AnckpeTHas MaTeMaTuKa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.02 «[luckpeTHas MaTeMaTUKa»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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09.03.01 NHbopMaTUuKa 1 BblHUCNTESIbHASA
TexHuKa

NHdopMaTrKa 1 BbIHMCNTENIbHAA TEXHUKA B
He(pTeXMMNYECKOM NPOM3BOACTBE

Bbakanasp

OyHas

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

kahegpa "IHhopMaTnKa N CUCTEMBI
ynpasaeHunsa" (HO-UnCy)

kahegpa "IHhopMaTnKa N CUCTEMbI
ynpasaeHusa" (HO-UnCy)

180/5

JK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kopn u
HauMeHOBaHue
KOMMNeTeHUuUu

Kopn u HauMmeHoBaHue
WHAUKATOPa AOCTUIXKEeHUA
KOMNeTeHuuu

Pe3synbTaThl 06y4yeHus
(3HaTb, yMeTb, BNageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
BOCTUXKEHUS KOMNETEHLUH)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMNK-1.1 MpuMeHsaeT 3HaHuA
MaTeMaTUYeCKUX 1
eCTeCTBeHHbIX HayK B
npogeccMoHanbHOM
LEeATeNbHOCTH

Bnapetb HaBblkamu
NPUMEHEHNs CUCTEMHOTO
rnoaxoja U MaTeMaTUYECKUX
MEeTOoL0B B (hopManm3aLnm
pelleHnsa npukiagHelX 3agad

3HaTb OCHOBHbIE MOHATUS
ANCKPETHOW MaTeMaTuKN,
NCMOJIb3YyEMbIX O ONMUCAHUS
BaXXHENLLINX MaTEMATUYECKUNX
MoJenen n MaTeMaTUYECKNX
MeTO[0B, U pacKpbITe
B3aMMOCBSI3M 3TUX MOHATUR;

YMeTb - aHanm3mpoBaThb
coLMaNibHO-3KOHOMUYeCKne
3a4a4M 1 NpoLLeccsl ¢
NPUMEHEHNEM METOLO0B
CUCTEMHOro aHasn3a u
MATEMaTUYECKOr 0
MOLENNPOBAHMSA; - MPUMEHSATb
CUCTEMHbIN NOAX04 U
MaTeEMaTUYeCcKne MeTobl B
hopmanuslaumm peeHns
NPUKIaAHbIX 3a4au.

Manuu,a COOTBETCTBUA OLEHOYHbLIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyyeHus

Kop uHaukaTopa
[OCTUXXEHUSA
KOMNeTeHUuUn

Pe3synbTaTbl 00y4eHus

OueHo4YHble
cpenctBa

TekyLiun Npomex
KOHTpOAN
b yTO4YHas
aTTecTay,
ycnesae s
MOCTH

Anrebpa MHOXecTB
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OMK-1.1 MNpumeHseT
3HaHuWA

3HaTb OCHOBHbIE MOHATUA ,EI,VICKpETHOVI

MaTeMaTUKK, NCMOoNb3yeMbIX 415 ONUCaHnA BOMPOCH!
MaTeEMaTUYECKUX 1 o N .
eCTECTBEHHBIX HayK B Ba)XKHENLINX MaTEMaTUYECKUX ModeNen 1 NPOMEXYTOYHON HeTt Ha
o MaTeMaTUYeCKNX METOA0B, U pacKpbiTue aTTecTauun
npogeccroHanLHoOM L
B3aVMOCBA3UN 3TUX MNOHATUN;
LeaTenbHoCTH
YMeTb - aHaIM3mMpoBaThb COLMalbHO-
3KOHOMMYECKME 3aladn 1 NpoLLecchl C
NpUMeHeHNeM MeTo[0B CUCTEMHOIO aHans3a 1 | Bonpochl
MaTeMaTU4eCcKoro MoLesIMpoBaHus; - NPOMeXXyTOYHOM HeTt Ha
NMPVMEHSTb CUCTEMHbIA NOAXO0A U aTTecTauun
MaTeMaTU4eckne MeToAabl B hopManmnsaunm
peLleHns nNpukiaLHbiX 3a4ay.
Bnapetb HaBblKaMy NPUMEHEHNS CUCTEMHOIo | BOMPOCHI
noaxoga n MaTemMaTUyYeCKUX METOL0B B NPOMEXXYTOYHOM HeTt Ha
hopManmsauum peleHns nNpuKIagHelx 3agady aTTecTauum
3HaTb OCHOBHbIE MOHATUA GUCKPETHON
MaTeMaTUKK, NCMONb3yeMbIX 415 ONnCcaHna
o o MpakTnyeckune
Ba)XKHeNLWKnX MaTeMaTU4YeCKux Mmoaesnen n 3aHITUS Oa HeT
MaTeMaTU4YeCKMX METOLOB, U PacKpbITHe
B3aUMOCBSA3N 3TUX MOHATUN,
YMeTb - aHaM3npoBaTb COLMAIbHO-
3KOHOMMYeCKMue 3aZiaym 1 nNpoLeccsl ¢
npUMeHeHNeM MeTo[0B CUCTEMHOIO aHans3a u
MpakTnyeckmne
MaTeMaTN4YeCKoro MoLempoBaHng; - 3aHATUS Oa HeTt
NMPVMEHSATb CUCTEMHbIN NOAX0A U
MaTeMaTu4eckne MeToAbl B (hopMannsaLmm
peLleHns nNpuknagHblX 3a4ay.
BnapeTb HaBblKaMy MPUMEHEHUS CUCTEMHOIO
MpakTnyeckne
noaxofa n MmaTemMaTU4eCcKnx MeETOA0B B 3aHSTUS Ha HeT
hopmanmzaumnm peweHns NpukaagHbiX 3a4ad
Teopus rpacos
OMK-1.1 NpumeHseT
3HaHUA
Bnapetb HaBblKaMy MPUMEHEHUS CUCTEMHOIO
MaTeMaTUYeCKMX U MpakTnyeckune
rnogxoda n MmatemMaTn4yeCckux MeTono0B B Oa HeT
€CTeCTBEHHbIX HayK B 3aHATUSA
. hopManmsaumn pelieHns npukIagHblx 3agad
npogeccroHansHoM
LeAaTenbHoOCTH
3HaTb OCHOBHbIE MOHATUA OUCKPETHON
MaTeMaTUKN, NCMOMb3YyEMbIX O ONUCAHUA
- o MpakTnyeckmne
Ba)KHENLWNX MaTeMaTUYECKNX MoLenen n 3aHATUS Ha HeTt
MaTeMaTU4eCKUX MeToA0B, U pacKpbiTue
B3aUMOCBSA3M 3TUX NMOHATUN;
YMeTb - aHaIM3nMpoBaTb COLMalbHO-
3KOHOMMYECKME 3afadn 1 NpoLecchl C
npUMeHeHNeM MeTo[0B CUCTEMHOIO aHan3a u
MpakTnyeckne
MaTeMaTU4eCcKoro MoLesIMpoBaHus; - 3aHSTUS Ha HeTt
NMPVMEHSTb CUCTEMHbIA NOAX0A U
MaTeMaTU4Yeckne MeToAbl B hopmanmnsaunm
peLleHns NpukiagHbiX 3a4ay.
BnapeTtb HaBbikaMy MPYMEHEHUSA CUCTEMHOIO | BOMPOCHI
noaxoga n MaTemMaTUyeCKUX METOL0B B NPOMeXXyTOYHOM HeTt Ha
hopManmsauum peleHns nNpuKiagHelx 3agad aTTecTauuu
3HaTb OCHOBHbIE MOHATNA GUCKPETHON
MaTeMaTUKK, NCMONb3yeMbIX 415 ONUCaHNA BOMPOCH!
Ba)XHeNLNX MaTeMaTU4YeCcknux Mogenen n NPOMEXYTOYHOM Het Ha
MaTeMaTU4YeCKMX METOLO0B, U pacKpbITHe aTTecTauumn

B3aVIMOCBA3M 3TUX MOHATUN;
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YmMeTb - aHanam3npoBaTb COUMaAIbHO-
3KOHOMUYecCKune 3aga4vum n npoueccol C
NnPUMeHeHnemM MeTon0B CUCTEMHOI0O aHannsa un
MaTeMaTn4eCkoro MmogenmpoBaHnaA; -
NMPUMEHATb CMNCTEMHBIA MOAXO0A 1
MaTeMaTu4eckme MeTobl B hopmManmsaumm
peweHna NnpuknagHblX 3agau.

BOMPOCh!
NPOMEXXYTOYHOM
aTTecTauum

HeTt

Da

17




LUABJIOH TECTOBbIX 3A0AHUA

Hanpaenexune nogrotosku 09.03.01 «MHpopmaTuka 1 BeluncnnTenbHas TeXHMKa
Oucumnnuna: «JuckpeTHas matemaTuka»

MNepeveHb KOMMNETEHUNA U MHOMKATOPOB AOCTUXKEHUS KOMNETEHUUI, NS OLEHKN
chopMUPOBAHHOCTU KOTOPbIX McnosbayeTcs AaHHbin POC

Koa n HaumeHoBaHue
KOMneTeHuun

KO.CI U HauMmeHoBaHuWe NHAuKaTopa AOCTUXeHUda KoMmneTeHuuu,
peanusyemMbie QUCLIMNITMHOWN

OlMK-1 CnocobeH NpUMeHSTb
€CTEeCTBEHHOHay4HblE U

00l enHXeHepHbIE 3HaHWS,
MeToAbl MaTeMaTU4eCcKoro
aHanusa 1 MoAenMpoBaHus,
TEOPETUYECKOTO U
3KCMEPUMEHTaNbHOIo
nccnegoBaHus B
npodeccnoHasnbHON

OlK-1.1 NpuMeHsIeT 3HaHUS MaTeEMaTUYECKUX N eCTECTBEHHbIX
Hayk B MpodheccroHanbHom AeaTenbHOCTY.

OEeATENIbHOCTMW.

Homep
3apgaHus

CopepxaHue 3agaHus

MpaBuNbHLIN OTBET Ha
3apaHue

1.

BbibepuTe NnpaBunbHbI BapmMaHT oTBETA.
Hano: U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3},
AUB paBHO

A {6,7,8,9}

B {0,1,9}

C{1,4,5}

D {1,2,3,4,5}

B={2,3,4,5).

D

BbibepuTe npaBunbHbIN BapuaHT oTBeTa.
Hano: U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3},
ANB paBHO

A{{2,3}

B {1,5,7}

C {4,5}

D {0,1,2}

B={2,3,4,5}.

Bbibepute npaBunbHbIN BapuaHT oTBeTa.
Hano: U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3},
A\B paBHO

AJ

B {4,5}

c{1

D {0,2,3,4,5,6,7,8,9}

B={2,3,4,5).

BbibepuTe npaBunbHbIV BapuaHT OTBETA.

Oano: U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3},
A\ B paBHO

A{2,3}

B {1}

C{1,2,3}

D {2,3,4,5}

B={2,3,4,5}.

BbiGepuTe npaBunbHLIN BapnaHT oTBeTa.
OaHo: U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3},
A\ B paBHO

A{0,1,2,3,4,5}

B {6,7,8,9,}

c{0,2,3,4,5,6,7,8,9}

D {1,2,3,4,5}

B={2,3,4,5}.




BbibepuTe npaBunbHbIA BapuaHT OTBETA.

HaHo BbickasbiBaHue: «Ecnn Temnepartypa Bbile Hyns, TO
nép pacraeT U AepeBo BCMIbIBETY.

Kakas cbopmyna cooTBeTCTBYET AaHHOMY BbICKa3blBaHUIO.
A A-B

B AAB

C AoB

D A—(BAC)

Bbibepute npaBunbHbIM BapuMaHT oTBeTa.
Touku rpacpa HasbIBaKOTCA. ..

A pebpamu rpadpa

B nyHkTamu rpada

C BepwuHamm rpada

D yanamu rpacha

BbibepuTe npaBunbHbI BapuaHT oTBeTa.
BepLumHy, He npuHaanexatlyto H1 ogHOMY pebpy,
Ha3blBalOT

A V3onupoBaHHON

B Bucaden

C OTtpenbHoun

BbibepuTe npaBunbHbIA BapuaHT oTBeTa.
Oyru B rpacpe - aTto

A HeopeHTUpoBaHHbIe pebpa

B opueHTMpoBaHHble pebpa

C kpaTHble pebpa

D cmexHble pebpa

10.

Bbibepute npaBunbHbIN BapuaHT oTBeTa.

MHoxecTBO — 370 ...

A Habop Kaknx-nmbo 3nemMeHTOB;

B nepeyeHb O4MHAKOBbIX 311IEMEHTOB;

C COBOKYMHOCTb 311IEMEHTOB, 06n1agaroLLnX HEKOTOPLIM
NPU3HaKoMm, CBOMCTBOM,;

D nepeyeHb aneMeHTOB 3a4aHHOIr0 MHOXeCTBa

11.

BbibepuTe npaBunbHbIN BapuaHT oTBeTa.

Kaknm 0b6paszom MOXHO 3a4aTb MHOXECTBO?

A nepevncnuTb BCe ero anemMeHThbI

B nepeuncnnTbe HEKOTOPbIE 3NEMEHTDI;

C ykasaTb CBOWCTBO, KOTOPbIM 00MadaT TOMbKO
3ANeMeHTHlI,

D npuHagnexalme JaHHOMY MHOXECTBYC.

12.

BbibepuTe npaBunbHbIN BapuaHT oTBeTa.

Ecnu gBe pasnuyHble BepLUnHbI rpadya coeanHeHbl 6onee
4YyeMm ogHMM pebpom, To Takue pebpa HasbiBatoTCS

A MapannenbHbiMn

B CmexHbIMM

C KpaTHbimMu.

13.

BbibepuTe npaBunbHbIV BapuaHT OTBeTA.
CTteneHbio BEPLUUHBI HA3bIBAETCA. ..

A KonunuyecTtBo pebep, Ans KOTOpbiX OHa ABMsieTcA
KOHLLeBOW

B Yuncno coeguHeHHbIX C Hen BEpLUMH

C Yucno ncxogawmx ns Hee gyr

D Yuncno Bxogdawmx B Hee aoyr

14.

BbibepuTe npaBunbHbIA BapuaHT OTBETA.
pad Ha3bIBaeTcHa oprpadom, ecnu...

A Bce ero pebpa kpaTHbl

B Bce ero BepLunHbl coeanHeHbl Mexay cobomn
C Bce ero pebpa opMeHTMpoBaHbI




D Bce ero BepLUnHbI COEANHEHBI APYT C OPYroM

15. BbibepuTe NnpaBunbHbI BapmaHT oTBeTa. C

pad Ha3bIBaeTCA CBA3HbIM, ECNU...

A Bce ero BepLUnHbI coeguHeHbI Mexay cobon
B Bce ero pebpa kpaTHbl

C Bce ero BepLUMHbI COEQUHEHbI APYT C APYrom
D Bce ero pebpa opueHTUpoBaHbl

16. [Hanite onpegeneHne MHOXeCTBA. MHoxecTtBO — ntobas
onpegeneHHas
COBOKYMHOCTb OO BHEKTOB
NPOW3BOSLHON NPMPOaBHI.
O0603HavalT MHOXeCTBa
NPOMUCHBIMW NTATUHCKUMMU
oykeamu: A, B, a ero
anemeHTbl 0003HavaTCs
CTPOYHBIMU NATUHCKUMMU
OykBamu: a, b.

17. Kakne ObiBatoT MHOXecTBa? MHoxecTBa ObiBatoT
KOHEYHbIMU,
6eCcKOHEeYHbIMU,
yHMUBEpPCanbHbIMU,
NyCTbIMMW, CHETHLIMMU,
KOHTUHYanbHbIMU

18. PacckaxuTe o cnocobax 3afgaHus MHOXECTB. MHOXecTBO MOXeT ObITb

3ajaHo criegylLwmumm
crnocobamu.
Mepeuncnenmem,
onncaHvem
XapaKTepPUCTUYECKNX
CBOWCTB, MOPOXAatoLL N
npowenypon.
[MepeyncneHuve T.e CANCKOM
CBOUX 3/IEMEHTOB.
MepeuncneHvem

MOXHO 3a4aTh NULLb
KOHEYHble MHOXECTBA.
OnucaHue
XapaKTepPUCTUYECKNX
CBOWCTB - KOTOPbIMU
OOMKHbI obnagaTb ero
3NEeMEHTHI, T. €. HEKOTOPOWN
pacnosHatoLen
npoueanypon. Hanpumep,
MHOXecTBO A
nepuepUnHbIX YyCTPONCTB
M3BM moxeT 6bITb
onpegeneHo A={ x x / —
nepudepunHoe yCTponcTBo
M3BM}, nnn
B={xxnnN/2,=1}.
Mopoxapatowmi
npoLieaypon HasblBaeTcs Ta
npouenypa, kotopas
onncbiBaeT cnocob
nony4yeHns

3M1EMEHTOB MHOXECTBa U3
yKe MMEILLMXCH
3NeMeHTOB NMBo Apyrmx
06bekToB. B Takom cnyyae
anemMeHTamMm MHOXeCTBa
SABNAOTCA BCE 00BbEKTHI,
KOTOpble MOTyT BbITb




NOny4YeHbl C MOMOLLIbIO
TaKkow npoueaypsl

19.

[ante on peneneHmne nogMHoOXecTBa.

Ecnn HekoTopoe
MHOXECTBO He SIBMseTcs
NycTbIM, TO N3 HEFO MOXHO
BbIOENUTb Opyrne
MHOXeCTBa, kKoTopble OyayT
SAIBNSATLCS €r0 YacTsIMMU.
Hanpumep, n3s MHoxecTBa
HaTypanbHbIX YNCEST MOXHO
BblAENUTb MHOXECTBO
YeTHbIX.

B maTemaTuke yacTb
MHOXECTBa Ha3blBatoT -
NoAMHOXEeCTBO. ['0BOpSAT,
YTO MHOXECTBO SABIISETCS
NOAMHOXECTBOM A pYroro,
€CIN KaXXabl 3nemMeHT
NoAMHOXEeCTBa ABNAETCS
OOHOBPEMEHHO U
anemMeHToM GornbLuero
MHOXECTBa

20.

Kakne MHOXecTBa Ha3bIBaKTCs paBHbIMU?

[Ba mHOXXectBa An B
Ha3bIBalOT paBHbIMU, €CIN
OHW COCTOSAT U3 OAHUX N TeX
XK€ 3MIEMEHTOB, T.€. KaXabln
3reMeHT MHOXecTBa A
NpUHaaNeXnT MHOXECTBY
B, n HaobopoT — KaxapbI
3neMeHT MHOXecTBa B
NpUHaaNeXnT MHOXECTBY.
Hanpumep:A - MHOXeCTBO
HeuyeTHbIX undp; A={1; 3; 5;
7; 9}

21.

[anTe onpegeneHne MOLLHOCTU MHOXeECTBa.

MoLyHoCTb MHOXEecTBa —
3TO 0600LLIEHNE NOHATUSA
Konu4yecTtea (4ucna
3M1IEMEHTOB MHOXECTBA),
KOTOpOEe UMEeET CMbICH Ans
BCEX MHOXECTB, BKo4asi
OecKoHeYHbIe.

22.

YT0 HasbiBatoT GyneaHom?

MHoxecTBO Bcex
NMOAMHOXECTB MHOXeCTBa
{ A} Ha3bIBaeTcsa OyneaHom
{ A} (Takke cTeneHbto
MHOXeCTBa,
nokasaTtenbHbIM
MHOXEeCTBOM Wnu
MHOXXECTBOM YacTen)

23.

PacckaxuTe 06 onepauuv o6beanHeHUs MHOXECTB

Ob6beanHEHNEM MHOXECTB
A n B HasbiBaeTcH
MHOXECTBO, cofepallee
BCE 3MEMEHTbI, KOTOpble
npuHagnexart MHOXecTBy A
nnmn MHoxecTBy B.
Ob6begnHeHne MHoxecTB A
n B o6o3HavatoT A U B.
Takum obpasom, no
onpegenenunto, A U B ={x |
X € Avnmn x € B}




24,

PacckaxuTe 06 onepaumm nepecevyeHnst MHOXECTB

lMepeceyeHnem MHOXeCTB A
1 B HasblBalOT MHOXECTBO,
cogepxallee Te 1 TONbKO
T€ 3N1EMEHTbI, KOTOpblE
BXOOSAT OOQHOBPEMEHHO Kak
B MHOX€eCTBO A, Tak U B
MHOXecTBO B

25,

[Hanite onpegeneHme pasHOCTN MHOXECTB

PasHocTbio MHOXecTB A 1 B
Ha3blBAaeTCs MHOXECTBO,
cogepxaliee Te 1 TONbKo
T€ 3N1EMEHThI, KOTOpbIE
npuHaanexart MHoXecTBy A
W He npuHagnexar
MHOXecTBY B. PasHocTb
MHoXxecTB Aun B
obosHavatoT A\ B. Takum
obpasom, No onpeaeneHnto
pasHoCTM A\B ={x | x € Awu
X & B}.

26.

Y70 NoHMMaloT nof yHuBepcanbHbIM MHOXECTBOM?

YHuBepcanbHbIM
Ha3bIBaeTCA MHOXECTBO,
KOTOpPOE COAEPXUT BCE
BO3MOXHbIE 3JIEMEHTHI,
BCTpevalLmnecs B AaHHOM
3agave. YHuBepcarnbsHoe
MHOXeCTBO 0003HavaeTcs
cumsonom U.

27.

PacckaxuTe o gnarpammax dnnepa — BeHHa.

Kpyrin Oninepa —
reoMeTpuyeckas cxema, ¢
MOMOLLbH KOTOPOW MOXHO
n3o6pasnTb OTHOLLEHUS
MeXxay NoAMHOXeCcTBaMu,
ONS HarnsgaHoro
npeacTaBneHus.
N306peTeHbl JlleoHapaom
Ownnepom. Vcnonb3yeTcs B
MaTemaTuKe, foruke,
MEeHe)KMeHTe N Apyrmx
NpuKNagHbIX
HanpaBreHusiX.

BakHbI YacTHbIN criyyan
KpyroB Onnepa —
anarpammbl Onnepa —
BeHHa, nsobpaxatome Bce
2n KOMOMHaLMA N CBONCTB,
TO €CTb KOHEYHyto byneBy
anre6py. Npu n=3
Ounarpamma duinepa —
BeHHa 06bI4HO
n3obpaxaercsa B BUge Tpex
KPYroB C LleHTpamu B
BEpLUMHAX
pPaBHOCTOPOHHETO
TpeyronbHUKa u
OOVHaKOBbLIM paanycomMm,
NpUGMM3NTENBHO PaBHBIM
OJIMHE CTOPOHbI
TpPEeyronbHUKa.

28.

Kakne MHOXecTBa Ha3bIBalOT SKBUBANEHTHBIMUN?

[Ba mHoxectBa M N
Ha3blBalOTCH
OkeuBaneHTHbIMn (M ~ N),
€Crnn Mexay drneMeHTamu




3TUX MHOXECTB MOXHO
YCTaHOBUTb B3aUMHO-
O[HO3HA4YHOE COOTBETCTBME
(Buekumio). MNoHATHe
3KBMBANEHTHOCTU
NPUMEHNMO K NoObIM
MHOXecTBaM. [1Ba
KOHEYHbIX MHOXeCcTBa
3KBUBANEHTHbI MeXay
cobow Torga u ToNbKO
Torga, Korga 4mcno
3NEMEHTOB B HUX
OLVHaKOBO.

29.

[awnTte onpeneneHue rpada n OCHOBHbIX €ro
COCTaBNSIOLLMX.

pad 3apaeTtcs
MHOXXECTBOM TOYEK UMK
BEPLUMH X1, X2, ..., XN 1
MHOXXECTBOM JIMHWIA UNN
pebep a1, a2, ..., am,
COEOVHSIIOLLNX MeXay
cobon Bce unmn 4yacTb TOYEK.
dopmaneHoe onpeaenexHve
rpacpa moxeT ObITb AaHO
cnegyowum obpasom.
"'pachom HasbiBaeTcA
asonka Buga G = (X, A),
roe X ={xi},i=1,2,...,n—
MHOXXeCTBO BepLUUH rpada,
A={a},i=1,2,...,m-
MHOXecCTBO pebep rpada.
Mpadpbl MoryT ObITH
OPWEHTUPOBAHHLIMW,
HEOPUEHTMPOBAHHBLIMU U
cmeluaHHbivn. Ecnn pebpa
y MHOXecTBa A
OPUEHTUPOBAHBI, YTO
006bIYHO NOKa3bIBaETCS
CTPENKON, TO OHU
HasblBalOTCA Ayramu, u
rpad c Takummn pedpamu
HasblBaeTcs
OPWEHTUPOBAHHBLIM rpadoMm
unu oprpadom

30.

Oante noHaTua rpadpa, mynbTurpada, ncesgorpada.

Npad — aTO HEkoTOpOE
KOHEYHOE MHOXECTBO
TOYeK, HasblBaeMbIX
BEPLUMHAMMW, U KOHEYHbIN
Habop NWHWIA, Ha3bIBaEMbIX
pebpamu, coeguHSAOLLMX
HEeKoTOpble Napbl TOYEK U3 .
MynbTurpad — rpac, B
KOTOPOM MMEIOTCH KpaTHbIE
(napanneneHble) pebpa.
MynbTurpad — ato
ncesgorpacd 6e3 netensb.
Mcesporpad — rpad ¢
KpaTHbIMUK pebpamu un
neTnssmMu.

31.

Kakon rpad Ha3biBaeTCs OPUEHTUPOBAHHbLIM,
HEOPUEHTUPOBAHHBLIM?

Pebpo rpadga Ha3biBaeTcH
HEOPWEHTMPOBAHHLIM, ecrnn
NOpsSiAOK pacno-noXeHns
€ro KOHLOB (HanpasreHue
CTpernok) B rpade He
NPYHUMAETCst BO BHUMaHUeE.




Pebpo rpada HasbiBaeTcs
OPWEHTUPOBAHHbLIM, €CInn
3TOT NopsaoK
CYLLIECTBEHEH.

32.

[lanTte NOHATUA CMEXHOCTUN N NHUNOEHTHOCTH.

Ecnu BeplunHa pn siBnsieTcs
KoHUom pebpa um (y pebpa
2 KoHUa), TO roBOpPSAT, YTO
OHM (pebpo 1 BepLUnHA)
WHUMAEHTHLI. B To Bpems
Kak CMEXHOCTb
npeactaenseT cobon
OTHOLLEHME Mexay
OLHOPOAHbIMU 0O6BbEKTaMM
(BepwmHamm unu pédpamu,
unu gyramu),
WHUMOEHTHOCTb — 3TO
OTHOLLUEHME Mexay
pa3HOPOAHbLIMU OO BLEKTAMM
(BepwmnHamm n pédbpamu,
W BEPLUMHAMK 1 gyramu)

33.

YT0 Ha3bIBalOT CTENEHbIO BEPLUVHbI, MONYCTENEHbIO
BEPLUMHbI?

CTeneHbio BepLUNHbI vV AN
HEOPUNEHTMPOBAHHOIO
rpaca, o6o3sHavaeTcs d(v),
Ha3bIBAETCH KONMYECTBO
pebep, MHUMOEHTHbIX 3TON
BepwuHe. BepnHa
ctenenn 0 HasbiBaeTCs
n3onuMpoBaHHoW. BeplunHa
cTteneHn 1 HasbiBaeTCs
BUCAYEN.

MonycTeneHbio ucxoaa
BepLUKUHbI V ANns oprpada
Ha3bIBAETCH KONMYECTBO
Oyr, Onst KOTOPbIX V
ABMSETCHA HaYanbHOMN
BEPLUMHOWM

34.

Kakasi Hymepauunsi Ha3bIBaeTCs NPaBUITbHON?

[nsa Toro, 4ToObLI B
OpUeHTUpOBaHHOM rpade
cyliecTBOBana npaBuribHas
HymMepaums BEPLUMWH,
Heobxoamma n goctaToyHa
€ro auuKNn4yHoCTb, T.€. B
HeM He JOJKHO ObiTb
LMKIOB.

35.

Kakas BepLlunHa Ha3blBaeTCA U30NMPOBAHHOM, BUCAYEN?

BepluvHa HasbiBaeTcA
N30fIMPOBaHHOM, €CIin OHa
He ABndeTcAd KOHUOM HU
Ons ogHoro pebpa.
BepluunHa HasbiBaeTcs
BUCAYEN, eCrin U3 Heé
BbIXOAUT POBHO OAHO
pebpo.

36.

Kakue BepLUNHbI HAa3bIBAKOT CMEXHbBIMN?

[1Be BepLUMHbI Ha3bIBaOTCSA
CMEXHbIMW, €CIN OHU
WHUMAEHTHbLI O4HOMY
pebpy. CmexHocTb pébep -
OBa pebpa Ha3sbIBalOTCA
CMEXHbIMW, €CIN OHU
VMHUEOEHTHbI OHOMN
BepLumHe. ['oBops npoLye -
[OB€ BEPLUMHbI CMEXHbIE,
€CI1 OHU COEeOUHEHBI




pebpom, oBa pebpa
CMEXHbIE - €CINN OHU
coeVHeHbI BEPLUNHOMN.

37.

C nomoubto Kakoi MaTpULibl MOXKHO BOCCTaHOBUTbL rpadd?

C nomouubio MaTpuLbl
WHUMAEHTHOCTMU.
NHUmMaeHTHOCTB - 3TO Koraa
BepLUMHa a sBnsietcs nubo
Hayanom, nMbo KOHLOM
pebpa e. [1Be BEpLUMHBI
Ha3bIBakOTCA
VHUNOEHTHBbIMU, €CNU Y HUX
ecTb obLee pebpo.

38.

[ante onpegeneHusa nsomopdurama n romeomopdusma
rpagoos.

N3omopdusm — buHapHoe
OTHOLUEHME Ha MHOXeCTBe
rpachoB. Knacchbl
3KBMBANEHTHOCTM
Ha3biBaloTCs abCTpaKTHbIMK
rpacbamun. Korga roBopsT,
YTO paccMaTpuMBaloTCA
abcTpakTHble rpadibl, 3TO
O3Ha4aerT, 4YTo M3oMopdHble
rpadbl cynTaroTCH
OOVHAKOBbLIMM.
ABCTpaKTHbIV rpad MOXHO
npeacTaBnAaATb cebe Kak
rpad, y nsobpaxeHus
KOTOpOro cTepTbl MMeHa
(momMeTKK) BepLUWH,
NoaTomy abCcTpakTHble
rpadbl MHOr4a HasblBatoT
TakKe HenoMeyeHHbIMM
rpadpamn. Flomeomopdnam
rpachos - onepauus
cTarMBaHus pebpa

39.

[anTe onpegeneHue mapLupyTta B rpade.

MapLpytom B
npou3BosSibHOM rpace
Ha3blBaeTCA
YepegyloLiasics
nocnefoBaTenbHOCTb
BEPLUKNH 1 pebep,
Ha4YnHarLascsa u
3aKkaH4MBaloLLasics
BepLuMHon. B npoctom
rpacde mapLipyT
O0OHO3HA4YHO onpegenseTcs
TONbKO
nocneaoBaTenbHOCTbIO
BepLuMH. PaccmaTpuBatoTca
crnegyowmne KOHeYHble
MapLUpyThbl, KOTOPbIE YacTo
ncnonb3ylTcH B 3afa4ax
obxopa rpada: uenu,
UMKl U NYTK

40.

UTo Ha3sbiBaeTcs Lienbio B rpage?

MapLpyT, B KOTOPOM HeT
NoBTOPEHNN pebep,
HasbiBaeTcs Lenbto. Liens,
B KOTOPOW BCE BEPLUMHBI
pasnuyHbl, KPOME, MOXET
ObITb, €e KOHLIOB
Ha3bIBaeTCs NPOCTON.
3amkHyTasi npocTas uenb
HasblBaeTcs




npocTteiMuUuknom. Mpo uenb
roBOpsST, YTO OHA
COEeVHSAET CBOU KOHLbI.

41.

YTo Ha3blBaeTcs LMKIom B rpade?

Limknom HasbiBaloT NyTh, B
KOTOpPOM nepBasi u
nocneaHsas BeEpLUMHbI
coBnagatot. MyTb unu Lmkn
Has3bIBalOT NPOCTbIM, ECINN
pebpa B HeEM He
NoBTOPSAOTCA.

42.

B kakoMm rpadpe oTHOLLEHME CBA3HOCTU ABMSIETCA
OTHOLLIEHMEM 3KBUBANEHTHOCTU?

BuHapHoe oTHOwweHue
CBSA3HOCTU B Heoprpacde
(cunbHOM CBA3HOCTU B
oprpade) asnsetcs
OTHOLUEHMEM
3KBUBANEHTHOCTU HA
MHOXXECTBE BEPLUWH,
MOCKOJbKY OHO
pednekcnBHoO,
CUMMETPUYHO ”
TpaH3uTueHo. N no
Teopeme 0 pasbueHunn
MHOXeCTBa Ha Knacchbl
9KBMBANEHTHOCTH,
MHOXEeCTBO BepLUMH rpada
MOXHO pa3buTb Ha Takme
HenepecekatLmecst
NOAMHOXECTBa, YTO B
Ka)KOOM 13 3TUX
NOAMHOXECTB BEPLUUHbI
OyayT nonapHo cBA3aHbI
mMexay cobon 1 He cBsi3aHbl
C BepLUMHaMM HUKaKMX
OpYrX NOOMHOXECTB.
BepLUMHHO-NOPOXAEHHbIE
nogrpadbl Kaxagoro 3
NOAMHOXECTB B 9TOM
pa3bueHnn Ha3bIBaKOTCS
KOMMOHeHTamu rpadpa
(CYNBbHBIMW KOMMOHEHTaMMU
B oprpade). Takum
obpasom, cnpaesennIMBo
cnepywollee yTBEPXKAEHUNE:
nobown Heoprpad
pa3buBaeTcs
€[VIHCTBEHHbIM 00pa3oM Ha
nonapHo
HenepecekatLmecs
KOMMOHEHTBI (UNnn, Kak
rOBOPSIT, B NPSIMYIO CYyMMY
CBOWX KOMMOHEHT, a oprpad
— B MPSIMYIO CYMMY CUJIbHbIX
KOMMNOHEHT).

43.

Kakasi Lenb Ha3biBaeTCs annepoBon?

OnnepoBon Lenbto B
HEOpUEHTMPOBAHHOM rpade
G Hasbl-Ba-eTCcsa npocTast
Lenb, cogepxallas Bce
pebpa rpadga G.
OnnepoBbIM LIMKITOM
Ha3bl-BaeTCsA 3aMKHyTas
Onneposa Lenb.
AHarnorn4Ho, annepoB NyTb
B oprpacge G — 310




NPOCTOW NyTb, COAEPXaLLUN
Bce ayru rpaca G.
OnnepoB KOHTYp B oprpadge
G — 3T0 3aMKHYTbIN
annepos nyTb. [pad, B
KOTOPOM CyLLleCTBYET
3NNepoB LMKI, Ha3biBaeTCs
3NNepoBbIM.

44,

Kakol umkn HasbiBaeTcs raMuIiibTOHOBbLIM?

aMWUNbTOHOBLIM LIMKIOM B
rpacpe Ha3bIBAOT LUK,
NPOXOASALLMI Yepes Bce
BEPLUUHBI. Takke MOXHO
onpeaenuTb NOHATUE
ramurbToOHOBa NyTN —
HEe3aMKHYTOro MyTu, TaKkke
NPOXOASLLEro Yepes Bce
BEPLUMHBI.

45,

Cdpopmynupyiite KpUTEpUIn 3nNepoBocTu rpada.

KpuTtepuii annepoBocTtun
rpadpa: cBa3HbIN rpad G
SIBNSIETCA 3NNEepoBbIM TOoraa
M TOMbKO TOr4a, Kkorga
Kaxxgas sBepwunHa G nmeet
YETHYIO CTEMEHD.
HokasatenbcTtBo: [ycTb P —
annepos umkn B rpade G.
Torga npu kaxgom
NPOXOXAEHNM LiMKNa Yyepes
BepLUnHY rpada
ncnonb3yeTcst ogHo pebpo
Ans Bxoga v ogHo pebpo
ans Bbixoga. Mockonbky
Kaxkgoe pebpo
ucnonb3yetca 1 pas, To
Kaxxgasi BeplUMHa JOoMmKHa
UMETb YETHYIO CTENEHD.

46.

[anTe onpegeneHunsa gepesa, neca.

HepeBo - ato
cneuundunyecknn sung,
rpadpos. lepesom
Ha3bIBaeTCs CBA3HbIN rpady,
He cofepKallnii LINKIOB.
JToboii rpad, He
coepxallumm LMKNoB,
Ha3blBaeTCs aLMKINYECKUM,
unu necom. KomnoHeHTamu
neca sBngTCA epeBbs.

47.

[HaliTe onpegeneHne NOHATUSA YHUBEpPCaribHOrO MHOXeCTBa

YHuBepcansHoe MHOXeCTBO
(yHVMBEpCYM) — MHOXeCTBO,
n3 koToporo 6epyTcs
3M1EMEHTbI B KOHKPETHOM
paccyxgeHuu, To ecTb
MHOXeCTBO,
paccmaTprBaemoe Kak
Hanbornee oblwee B JaHHON
cuUTYyauun.

48.

Onuwute pas3fninyHble cnocoObl 3agaHNsa MHOXECTB.

CyLuecTBYIOT ABa OCHOBHbIX
cnocoba 3agaHus
MHOXECTB:

1) MepeuncnuTensHbIn
cnocob (nepeuncneHne
3M1IEMEHTOB)

2) BbickasbiBaTenbHbIN
cnocob (onncaHne CBOMCTB
3M1eMeHTa).




MepeuncnutensHbIn cnocob
COCTOWUT B cOCTaBNeHun
NOMHOro Crmncka anemMeHToB
MHOX€eCTBa, 3aKNo4YeHHOoro
B courypHble ckobku 1
NPUMEHSIETCS TONbKO Ans
KOHEYHbIX MHOXECTB C
HebonbLUMM YMCNOM
anemMeHToB. MHOXeCcTBO
3anucbiBaeTcs B
cnepywowen gopme:

X ={X1,X2, ... ,Xn}.
Bbicka3biBaTeNbHbLIN CNOCOO
COCTOUT B 3aaHnN TaKoro
CcBOWCTBa, Hann4ne
KOTOpPOro Y 311IEMEHTOB
onpeaeneHHoro MHOXecTBa
ABNAETCH UCTUHOMN.
OnuncaHne ceBoncTBa
3MNEeMeHTOB 00bI4YHO
3agaeTca TaK: NycTb

P(x) — yTBepxaeHue,
3akntoyatoLeecs B TOM, YTO
3neMeHT X obnagaeTt
csonctBoM P. Torga 3anucb
X={xM | P(x)}

O3Ha4yaeT, YTo
paccmaTtpuBaemoe
MHOX€eCTBO X COCTOUT U3
3N1EeMEHTOB HEKOTOPOro
MHOXecTBa M,
obnagatownx ceoncteom P.

49.

[anTe onpegeneHne NOHATUA CUMMETPUYECKON PasHOCTH
MHOXeCTB

CumMmmeTpuyeckon
pasHoCTblo MHOXeCTB A n B
Ha3blBAeTCs MHOXECTBO,
COCTOSILLEE U3 3NEMEHTOB
MHOXecTBa A, He
ABMAOLWMXCSA 3neMeHTaMn
MHoOXecTBa B n anemeHTOB
MHOXecTBa B, He
ABMAOLWMXCSA 3neMeHTaMn
MHOXecTBa A.

50.

MosacHuTe CyTb Me€Toda MaTtemaTU4ecKkon MHOYKUnn

MeTopg nonHoro nepebopa
KOHEYHOr0 Yncra crny4vaes,
ncyepnbIBaloLLNX BCE
BO3MOXXHOCTU, Ha3blBaeTCsl
NONHOW MHAYKUMEN. DTOT
MeToq umMeeT KpariHe
OrpaHN4eHHyl obnacTb
NpYMEHeHNs B MaTemaTuke,
Tak Kak 0bbI4HO
MaTemMaTnyeckue
YTBEPXKAEHUS KacatoTcs
BeCckoHeYHOro MHOXeCTBa
06beKTOB (Hanpumep,
HaTyparnbHbIX YMcern,
MPOCTbIX YMCen, KBagpaToB
n T.M.) n NnepebpaTb nx
HEBO3MOXHO.

CywiecTtByeT meToq
paccyxgeHun, KOTopbIn
no3BossieT 3aMeHUTb
HeoCyLLeCTBUMBIV




©eckoHeuHbIl nepebop
JoKasaTenbCTBOM TOro, YTO
€Cnn YyTBEPXXAEHNE UCTUHHO
B OAHOM CIly4yae, TO OHO
OKaXkeTcs UCTUHHBLIM U B
cnegywiem 3a HUM criyyae.
3TOT MeToq HoCcUT
Ha3BaHMe MaTeMaTU4YecKown
NHAYKL MK,

51.

PackponTte noHaTtus pebpa n gyru rpadpa. B kakom cnyyae
pebpo nnn ayry MOXHO Ha3BaTb NeTnen?

HeynopsagoyeHHas napa
BEPLUMH Ha3blBaeTCcH
pebpom {v,w},
ynopsiaoyeHHas napa -
ayrou (v,w).

Npadh, coaepxawinin Tonbko
pebpa, HasbiBaeTCH
HEOPVEHTUPOBAHHBIM.
Npadh, coaepxawinmn TonbKo
Oyrv - OPUEHTMPOBAHHBIM
(vnn oprpadom). MNapa
BEPLUMH MOXET ObITb
coeguHeHa ABYMS UIu
bonee pébpamu (unu,
COOTBETCTBEHHO, Ayramu
OOHOr0 HanpaBneHus),
Takune pébpa (nnu gyru)
Ha3bIBalOTCH KpaTHbIMMU.
Oyra (unu pebpo) moxeT
HauMHaTbCs U
3aKkaH4YMBaTbLCSA B OOHON 1
TOW e BepLUVHe, B 3TOM
cnyyae COOTBETCTBYOLLas
ayra (nnn pebpo)
Ha3blBaeTCH NeTnén.
oBopsAT, uto pebpo {v,w}
COeOVHSIET BEPLUNHBI V 1 W.
Ons oprpados: gyra (v,w)
HayvHaeTCH B BEPLUMHE V
(ncxoaomuT U3 BEPLUNHBI V) U
3aKkaH4yMBaeTCH B BEpLUMHE
W (3axX0auT B BEPLLMHY W),
Unu naeT 13 BepLUNHbI V B
BEPLUMHY W.

52.

O6bAcHMTE, YTO Ha3bIBAKOT MapLLPYTOM B rpade.

MapLpyT B rpade - aTo
nocriegoBaTenbHOCTb
BEPLUUH 1 pebep, roe
ntobble gea "cocena”
WHUNOEHTHLI. PEGpa n
BEPLUNHBLI B MapLUpyTe
MOryT NOBTOPATbCHA. Ecnun
HayanbHas U KOHe4YHas
BEPLUNHbI coBNagaT, TO
MapLupyT

Ha3blBaeTCs 3aMKHYThIM.
Ecnu Bce BepLKHbI 1
pébpa mapLupyTa
pasnnyHbl, TO OH
HasblBaeTCs LEenbHo.
3amkHyTas uensb -

3TO umkn. AnunHa
MapLipyTa paBHa uMcny
BXOASLLMX B HEro pébep.




53.

Kakon rpad siBnsieTcst CBA3HLIM?

Npad G(V,E) HasbiBaeTCA
CBSI3HbIM, eCcnv Ansi NobbIX
€ro BepLUUH cyLecTByeT
COEOVHSIIOLLNIA X MapLUPYT.
KomnoHeHTOM CBA3HOCTYH
Ha3blBaeTCA MakCUMasbHbIN
CBsA3HbIN nogrpad rpada
G(V,E). Yncno koMnoHeHT
CBA3HOCTM rpadpa
ob6osHa4vaeTca k(G).
OpueHTMpoBaHHbIN rpad
G(V,) Ha3bIBaeTCsa CUMbHO
CBSA3HbIM, €CNu A5 NodbixX
€ro BEepLUUH U N Vv
CYyLLEeCTBYEM MYTb U3 U B V U
nyTb U3 vV B U.

B aTom cny4ae roBopsiT, 4to
BEPLUMHBI U U V JOCTUXMUMBI
Apyr us gpyra.

Ecnun gns mobbix AByX
BepwuH u n v rpada G(V,)
cylecTByeT MapLUpyT U3 u
B V U 13 v B U, TO rpad
Ha3bIBaeTCsa CBA3HbIM UIN
OOHOCTOPOHHE CBSA3HbIM.

54,

Kakow rpac HasblBaeTca ABYAOSNbHLIM UMK YETHLIM?

Npad G HasbiBaeTcs
OBYOOMbHBIM (UNN YeTHbIM),
ecnm

MHOXXECTBO ero BepLUmH V
pacnagaeTtcs Ha ABa
HernepecekawLLxcs
noamHoxectea V1 n V2,
Takux, 4YTo Kaxgoe pebpo
rpaca G nmeeT OaMH KOHel
n3 V1, a gpyrown ns V2.
OBynonbHble rpadebl
paccmaTtpuBalTCs BO
MHOTUX

3ajavax QUCKpPeTHOM
MaTeMaTuKu Takmx,

B KOTOpPbIX CBA3U B rpade
MOryT ObITb TONBKO MEXAY
BEPLUMHAMMU,
OTHOCALLMMUCS K pasHbIM
rpynnam.




4, MeTogunyeckue MaTepuanbl, onpegensiiolwme npoueaypbl OLeHUBaHUS
pe3ynbTaToB OCBOEHUsA 06pa3oBaTeNibHON NPOrpaMmmbl

MNpoBeaeHne OLLEHKM ocyLlecTBnsieTcs nyTem COMnocTaBneHus
NPOAEMOHCTPUPOBaHHbLIX 0OyYaloLWMMCS pe3ynbTaToB OCBOEHMS KOMMETEHLMI C 3aaHHbIMU
KPUTEPUSIMN.

[N NonoXWTenbHOro 3aK4YeHuss Mo pesynbTaTam OLEHOYHOM npouenypbl Mo
y4yeGHON OUCUMMNMHE YCTAHOBIIEHO MOPOroBOe 3HauyeHue MokasaTens, MNpu KOTOpPOM

npuHNMaeTca nonoXxuTeribHoe  peLlleHune, KOHCTaTupywuiee pesylnbTatbl O0CBOEHUA
AONCUUNJTUHDbI.
4.1, O061beKTbI oueHnBaHnda " HamMmeHoBaHune oLleHO4YHbIX CpeacTB
Popmbl
TeKyLlero Bwup 3aHaTus
HanmeHoBa KOHTpoOnA / ®dopma
Hue ycnesaemocTty / O61ekThbl oueHuBaHuA HauMeHOBaH npoBeaeHu
pasgena ¢opmbI ue f
NpPOMexXyTO4HO OLeHOYHbIX OLEHKM
nartrecrauumum cpencTt
B
Anrebpa Tekywmi MpakTnyeckasa 3apgaya MpakTnyeckne OneKkTpoHHa
MHOXeCTB KOHTPOIb «MpuMeHeHne annapata Teopun | 3agayn A
MHOXECTB K peLleHUto NMUCbMEHHA
copepxXaTenbHbIX 3afay; A
onepauun Ha, MHOXECTBaMMU. ».
Teopus Tekywwmn MpakTnyeckas 3apava| lNpakTuyeckne OnekTpoHHa
rpacos KOHTpOJb «CocTtaBnenune matpuy, 3aga4n a
CMEXHOCTU U MHUMAEHTHOCTMY. NMUCbMEHHA
A
Teopus Tekywmi MpakTnyeckas 3apava| lNpakTnyeckue OneKTpoHHa
rpacos KOHTPOJb MpoBepka rpacos Ha 3apayun A
n3omMopdu3Mm, NNaHapHOCTb; NMMCbMEHHA
HaxoxaeHne MO/, a
WToroBhbii MpomexyTtodHaa | O606LLEHHbIE Bonpockbl OneKkTpoHHa
KOHTPOSbMNO aTTecTaums pe3ynbTaTt A
ONCLMNNNHE bl 00y4YyeHuss no pucuunInHe NMMCbMEHHA
TEOPETUYECKNX 3HAHUIA © A
NPaKTUYECKNX HABbIKOB
4.2. TlokasaTtenu, KpUTEPUMN U LLUKaNa OLEHKU KOMNeTeHUn

OueHKa 3HaHWW, YMEHWU, BNageHuin MoOXeT ObiTb BbipaxXeHa B NapamMeTpax «04YeHb
BbICOKasA», «BbICOKaA», COOTBETCTBYIOLLASA aKaJeMUYECKON OLEHKE «OTNMYHO» (B crny4yae
NpPOBEAEHNS NO AUCUUMNIIMHE 3K3aMeHa UNu 3a4éTa C OLEHKOW) UNKM «3a4yTeHo» (B criyvae
NnpoBeAeHNss MO AUCUMNIIMHE 3au4é€Ta); «OO0CTAaTOYHO BbICOKasi», «BbllUE CPeaHEen»,
COOTBETCTBYHOLLAA aKageMN4eCKOM OLEHKE «XOPOLLO» (B Cryyae NpoBeAeHUs NO ANCLUNINHE
9K3aMeHa Wiy 3a4éTa C OLUEHKOM) UIM «3a4TeHO» (B Clyyae npoBefeHus no AUCUUNIMHe
3a4€Ta); «CpepHany», «HUXEe CpedHen», «HU3Kasa», COOTBETCTBYHLLAA aKaJeMUYECKOW OLEHKe
«yAOBNEeTBOPUTENBLHO» (B Cllydyae MpoBefeHna Nno AUCUMNIMHE 3K3aMeHa unu 3a4yéta C



OLlEHKOW) Unn «3a4yTeHo» (B criydae nNpoBefeHus Mo AUCUUNIINHE 3a4€Ta); «OYeHb HU3Kasny,
COOTBETCTBYIOLLAA aKageMN4eCKon OLEeHKe «Heyo0BNEeTBOPUTENbHOY» (B CryYyae npoBefeHus
no UCUMNIINHE 3K3aMeHa Uy 3a4éTa C OLEHKOWN) NN «He 3a4TeHo» (B criydae rnposeneHus
no gucuunnnHe 3a4éra).

TeKytLlVIﬁ KOHTPOJ1b U NPOMEeXyTO4YHasd atTrecTtauua

KpuTtepuu oueHnBaHus
Ne BasoBbin MNoBbIWeHHbIN MpoAaBUHYTLIN
nin Buabi pabor OTcyTcTBYET YpPOBEHb YpOBEHb YpPOBEHb
KOMneTeHLuus OCBOEHMSA OCBOEHMSA OCBOEHMsA
KOMMNeTeHUuMn KOMneTeHLuun KOMMNeTeHLMU
1 BbinonHeHne  npaktudeckux | BoinonHeHo BbinonHeHo 3 | BbinonHeHo 4 | BbinonHeHo 5
) 3apad MeHee 3 3apay 3agaun 3apad 3apad
BbinonHeHnne
OMarHoCTU4eCcKom aboTbl | BbinonHeHo BbinonHeHo
2. (cchopmmpoBaHHOn I/I3p68HKa MeHee 50% BbanJ:HeHo o1 ?O Bb'noﬂlHeHo o1 @0 CBblWwe 75%
OLEHOYHbIX MaTepuanos) npu | 3agaHui £0 60% 3apaHwit | 10 75% 3anaHmi 3apaHui
3a4éTe no uToram 2 cemectpa

KpuTepumn oueHnBaHua OPMYNUPYIOTCA ANA KaxXAoW KOMMETEeHUMUM U oTpaxaioT
OMNo3HaBaeMyto AesaTeNbHOCTb 00YyYatoLLEerocs, NoaaatoLLYyCs U3MEPEHUIO.

0606UJ,EHHbIe Kputepuun oueHnBaHuna ocsoeHna KomneteHuuun

He 3auteHo / He 3auTteHo / 3auTeHo / Xopoluo 3auTteHo / OTnuyHO
YAOBNEeTBOPUTENBHO YpoBneTBOpUTENbHO
OTcyTtcTBYET Ba3oBbI ypoBeHb MoBbIWeHHbIN YPOBEHb NpoaBUHYTHLIN YPOBEHb
KoMneTeHuusa OCBOEHUA KOMMeTeHUun OCBOEHMUSA KOMMeTeHLUn 0OCBOEHUA KOMNeTeHLU
KomneTteHuus He ocBoeHa. | KomneteHuus ocBoeHa. | KomneTteHuus ocBoeHa. | KomneTteHuwms OCBOEHa.
O6yuvatowmincs  yactuyHo | Obyyvatowwmiica nokasbiBaeT | Obyyatowmiics nokasbiBaeT | Obydyatowpmincs nokasbisaeT
nokasbiBaeT 3HaHuA, | 06LMe 3HaHWA, BXOASALME B | NMOMHOTY 3HaHuK, | rnybokue 3HaHus,
Bxoadame B cocTaB | cocTaB KOMMNETEHUMHN, | OEMOHCTPUPYET YMEHUA W | OEMOHCTPUPYET YMEHUA U
KOMMEeTEHLMM, NMOHUMAET UX | UMEET npeacTaBrieHMe 06 | HaBblKUM peLUeHNst TUMOBbIX | HABbIKU PEeLUeHMs CIMOXHbIX
HeoBXOAMMOCTb, HO He | UX MPUMEHEHUW, YMeHWe | 3apau. 3apay, yMeHve npuHMMaTb
MOXET UX NMPUMEHSITb. M3BnekaTb U MCMonb30oBaTh peweHus, co3gaBatb U
OCHOBHYHO (BaxHyto) NPUMEHSATb LOKYMEHTB,
nHdopMaLmo u3 CBA3aHHble c
NOMYYEHHbIX 3HAHWUN npocpeccnoHanbHoOMn
[EeATeNnbHOCTbIO; CNoco6eH
caMoCTosiITeNIbHO  pellaTb
npobnemy/3agavy Ha
oCHoBe N3YYeHHbIX
METO[IOB, npuemMos "

TEXHOJOTUN.

basoenblill yposeHb 0c80eHuUsT KoMremeHUul - 06a3aTenbHbIN Ans BceX 00y4YatoLmxcs
Nno 3aBepLUEHNN OCBOEHUSA OUCLIUMNSINHBI.

[No8bIWEeHHbIU ypOBEHb OCBOEHUSI KoMremeHUuul - npeBblleHNne MWHUMAaNbHbIX
XapaKTeEpPUCTUK CHOPMUPOBAHHOCTIN KOMMNETEHLMMN ANnsA obyyatoLerocs.

[MpodsuHymbIl ypOBEHb OCBOEHUS KOMMemeHyul - MaKCUManbHO BO3MOXHas
BbIPaXeHHOCTb KOMMNeTeHunn, BaXeH KakK KayeCTBEHHbIN opueHTUp  Ong
CaMOCOBEPLLUEHCTBOBAHUA TakK W pJononHuTenbHoe K TtpeboBaHusam OlMOIMN ocBoeHue
KOMMETEHUUN C Y4EeTOM JIMYHOCTHbIX XapaKTepUCTUK:

— QaKTMBHOE yyacTue B KOH(epeHUUsX, KOHKypcax, Kpyrfblx cTonax v T1.4. C
nonyvyeHnemM 3aUKCMpPOBAHHOIO MOMOXUTENbLHOro peldynbTaTa no Bornpocam,
BKJTHOYEHHbIM B OUCUMIMIINHY;

— pa3paboTka u peanu3aums NPOEKTOB C MPUMEHEHNEM KOMMETEHUMI, YKa3aHHbIX
B pabouen nporpamme;

— [DEeMOHCTpUpYeT YMeHWe NPUMEHATb TeopeTudeckne 3HaHWA ONA pelleHus
NpakTU4eCcKnxX 3aay rnoBbILUEHHOW CMOXHOCTN N HECTaHAAPTHbLIX 3ajay;



— BbIMOJIHEHUE B CPOK BCEX NOCTABJIEHHbLIX 3a4au.

Lkana KputepueB oueHNBaHUA KOMHeTeHLlMﬁ

OueHka CopepxaHue
He 3auteHo / He | [JeMoHCTpupyeT HeNoHUMaHue npobnemsl. MHorme TpeboBaHus, npeabsaBnsieMble K 3afjaHuio He
yAOBNETBOPUTENBLHO | BbIMNOJIHEHbI. [JeMOHCTpUpYeTCcs nepBMyHOE BOCnpuATMe MaTepuana. Pabota He3akoH4YeHa u
/vnn aTo Nnarmar.
3auTeHo / | [leMoHCTpupyeT  4YacTM4yHOe  MOHMMaHue npobnembl.  BonblWMHCTBO  TpeboBaHWNA,
YAOBNEeTBOPUTENbHO | NpeabsaBnseMblX, K 3aA4aHuio BbINOSIHEHbl. BnageHuwe sanemeHTamu 3apaHHoro matepuana. B
OCHOBHOM BbINOJIHEHHbIV MaTepuan NOHATEH W HOCUT LLENOCTHbIV XapaKTep.
3auTeHo / xopoLuo IleMoHCTpupyeT 3HauuTenbHoe MoHMMaHue npobrnemMbl 06o3HaveHHON AucumnivHon. Bce
TpeboBaHus, NpeabsBnsieMble K 3aaHuio BbinosfiHeHbl. CoaepXaHue BbINOSIHEHHbIX 3a4aHui
PacKpbITO U PaCCMOTPEHO C Pa3HbIX TOYEK 3PEHUS.
3auTteHo / OTNUYHO LleMoHcTpupyeT nonHoe noHMmMaHue npobremsbl. Bce TpeboBaHusi, NpeabsBnsieMble K 3a4aHuNI0
BbINOMHEeHbl.  [MpoaeMOHCTPUPOBAHO YBEPEHHOE BRafieHWe MaTepuanom  AUCUMNIVHDI.
BbinosnHeHHble 3apaHusA HOCAT LEMOCTHbIX XapakTep, BbIMOSIHEHbI B MOSHOM 06beMme,
CTPYKTYpPUpPOBaHbI, NPeACTaBNeHbl pasfinyHble TOYKU 3PEHUs], TPOAEMOHCTPUPOBAH TBOPYECKUIA
Nnoaxog.

MeToaunyeckne matepumansl, onpeagensiowme npoueaypbl OLLleHUBaAHUA

Tekylwmin KOHTPOSb YCNEeBAaEeMOCTU OCYLUECTBASAETCA: Ha NeKUMax, MnpakTUYecKnx
(cemmnHapckux) n nabopaTopHbIX 3aHATUSAX.

Obyuvatwwmecs 3apaHee WHEHOPMUPYKTCA O KpUTEPUSIX M Npouedype TeKyLero
KOHTPONsl yCcneBaemoCTU npenogasaTensmMu no COOTBETCTBYKOLEN y4ebHOM AucLMninHe
(mopynsa). YcneBaemMoCTb Npu TekylleM KOHTpOne XxapakTepu3yeT oO6beM M KayecTBO
BbIMOSIHEHHON 06y4atowmmMcsa paboTbl NO AUCUUNIINHE (MOAYIIO).

Meparornyeckme Buabl U POPMbI, UCNONb3yeMble B MpoLecce TEeKyLWero KOHTPOss
yCcrneBaemMocTu obyyatoLwmxca, onpeaenstoTca npenogasarenem. Boibupaembii BUA TEKYLLLETO
KoHTpona obecneynBaeT Havbonee NOMHbIA U OOBLEKTMBHLIN KOHTPONb (M3MEepeHue u
pMKCMpoBaHMe) YPOBHSI OCBOEHUS Pe3YNbTaToB 00YyYEeHNs1 NO AUCLUMNIINHE.

B uenax obecneyeHnss TeKyLLEro KOHTPOMA yCrneBaeMoCTy NpenofaBaTtenb NPOBOAUT
KOHCYNbTauun.

[MpomexyToyHasa aTTecTauus obyyatomxcs aenseTca GopMon KOHTPONs pe3ynbTaToB
00yyYeHnss N0 AUCUMMNINHE C LEeNbo KOMMSIEKCHOTO OMpeaerneHns COOTBETCTBUA YPOBHS U
KayecTBa 3HaHUN, YMEHWA WU HaBbIKOB oby4yarowmxca TpeboBaHUAM, YCTaHOBSIEHHbIM
o6pa3oBaTenbHON NPOrpamMmMon.

5. OCco6eHHOCTM OCBOEHUA AUCUMNIIUHBLI ANA UHBANUAOB U NUL C OrpaHUYEeHHbIMU
BO3MOXHOCTAMM

O6yyeHne 06yvalLWMXCA C OrpaHMYEHHbIMW BO3MOXHOCTAMU 300POBbSA  MNpU
HeobXoAMMOCTM OCYLLECTBNAETCS Ha OCHOBE afanTMpoOBaHHOM paboyer nporpammbl C
NCMONb30BaHNEM CreumnasnbHbIX METOO0B O0y4YeHus W OMAAKTMYECKMX MaTepuarsnos,
COCTaBJIEHHBLIX C Y4€TOM OCOOEHHOCTEN NCUXO(U3NYECKOrO PasBUTUA, VMHAMBUAYANbHbIX
BO3MOXHOCTEM M NpU Heo6XoAUMMOCTU obecnevymBalOWMX KOPPEKUUID HapyLIeHUN
pa3BUTUA U couMarbHyH aganTauuio yKasaHHbIX UL,

CamoctosiTenbHaas pabota oby4yalowmxca C  OrpaHUYeHHbIMU  BO3MOXHOCTSAMU
340pOBbs M MHBANNAOB MO3BONIAET CBOEBPEMEHHO BbLISBUTL 3aTPyAHEHUS U OTCTaBaHME U
BHECTM KOPPEKTMBbI B Y4YeOHyl [esaTenbHoCTb. KOHKpeTHble ¢opMbl ¥ BUAbI
CaMOCTOSATENbHOM PaboThl 0O6YyYaOLLMXCS JINL, C OTPAHNYEHHBIMU BO3MOXHOCTAMYU 3[,0POBbS
N MHBaANUOOB yCTaHaBNMBAOTCA nNpenoaaBaTteneM. Boibop hopm 1 BUAOB caMOCTOATENBHOW
paboTbl, 0Oy4alLMXCs C OrpaHMYEeHHbIMM BO3MOXHOCTAMM 3[40pPOBbA W  WHBANMAOB
OCYLLIECTBNAETCHA C y4EeTOM MX CNOCOBGHOCTEN, OCOBEHHOCTEN BOCMPUSTMA U FTOTOBHOCTU K
OCBOEHMIO y4ebHoro matepmana. Popmbl camocToATeNlbHOM paboTbl yCTaHaBNMBAKTCA C
YyY4E€TOM MHAMBUAYANbHbIX NCUXOMU3NYECKNX 0COOEHHOCTEN (YCTHO, MMCbMEHHO Ha Gymare



NN Ha KOMMbOTEPE, B (popme TeCTUpoBaHUA, ANEKTPOHHbLIX TPEeHaXepoB U T.I'I.).

OcHOBHble CbOprI npeacrtasjieHnd OUueHO4YHbIX CpeacTB — B neyaTHoOM (bOpMG nnn B
q)opme QNIEKTPOHHOIO  AOKYyMEHTa. ,D,J'IFI o6yqa+om,v|xc;| C HapyweHuamMmnm 3peHund
npeagycmatpmnBaeTcdad BO3MOXHOCTb NpoBeAeHUA TeKyuwero u npomMexyTo4yHoro KOHTposiAa B
yCTHOIZ q)opme. ﬂ,ﬂﬂ o6yqa+ou1,|/|xcs=| C HapyuweHuaMun cnyxa npepycmMmatpmuBaeTcA BO3MOXHOCTb
npoeeaeHna TeKyLero n npoMeXxXyTo4Horo KOHTposna B NMUCbMEHHOM cbopme.

KaTteropum obyvarowmxca ¢ OB3, cnocobbl BocnpuATMA UMM UMHopmMauum u

MeTOoAbl UX 06y‘-IeHI/IS|

Kateropum o6y4atowimxcs no

MeToAabl 06y4yeHus

ocA3aTenNbHbIN.

Cnabocnblwwalipe.

HO30J10rnam
C HapyweHuam | Cnenble. Cnocob | AyduanbHo-KuHecmemu4yeckue,  npeaycMmaTpuBalolme  NocTynneHue
1 3peHusn BOCMpPUATUA yyebHol nHchopmMaLmm NOCPeaACTBOM ClyXa 1 OCA3aHUs.
nHdopmaumu: MoryT ucnonb3oBaTbCs NpU YCNOBUK, YTO BU3yasnbHas MHdopmaLms byaet
ocda3aTesnbHo- ajanTupoBaHa Ania Nuu, ¢ HapyLeHnamMm
CIyXOBOW. 3peHus:
Cnabosupsipe. 8u3yallbHO-KUHecmemu4yeckue, NpeanonaraoLiye nepegayy u Bocnpusatme
Cnoco6  BocnpusTua | y4ebHon MHOPMaLLMKU NPU MOMOLLY 3PEHNS U OCSA3aHMS;
nHdopmaLmm: ayouo-susyaribHble, ~ OCHOBaHHble  Ha  nNpeacTaeneHve  yyebHomn
3puUTenbHO- nHcpopmMaLMM, Npu KOTOPbIX 3aAEeWCTBOBAHO 3pUTENbHOE U CIyXOBOEe
ocs3aTenbHO- BOCMpUSITHE;
CnyxoBoW ayduo-8usyarnbHo-KuHecmemu4yeckue, 6asvpyromecs Ha npeacTaBneHun
nHcpopmaLmm, KoTopas MoCTyrnaeT Mo 3pUTESIbHOMY, CIlyXOBOMY W
ocsi3aTenbHOMY KaHanam BocnpusiTue.
C HnapyweHusam | [nyxue. Cnocob6 | BusyanbHo-KuHecmemudeckue, NpeanonaratoLme nepegady n
n cnyxa BOCMpPUSTUSA BOCMpUsiTUE Y4eBHON NHpopMaLmM NPU NOMOLLM 3PEHUS 1
nHcpopmaumm: 0ocsA3aHus.
3puUTenbHO- MoryT ncnonb3oBaTbCs Npu yCroBum, YTo ayamansHasa uHgopmauua 6yaet

afanTupoBaHa Ansl NUL, C HapyLLEHUSIMU CIyXa:

ayduo-eu3yarnbHble,  OCHOBaHHble Ha  MNpeAcTaBneHne  yyebHom

Cnoco6 BOCMPUATUA | MHOPMaLMN, NP KOTOPbIX 3a4EeWCTBOBAHO 3pUTESIbHOE U  CIlyXOBOE
nHdopmaLmm: BOCMpUATHUE;
3puUTEnbHO- ayouasibHO-KUHeECmemuyeckue,  NpepycMaTpusalrolime  MOCTynieHne

0CA3aTeNbHO-CITyXOBON

yyebHol nHchopMaLmmn NOCPEACTBOM Clyxa U OCA3aHUS;
ayouo-8u3yarnbHO-KUHecmemudeckue, 6a3npyromecs Ha NpeacTaBneHnm
nHdopmaumn, KoTopasi MOCTyrnaeT Mo 3pUTENbHOMY, CIYXOBOMY MU
ocsA3aTenbHOMY KaHanam BoCnpusiTue.

C HapyLlleHnam Cnoco6 BOCNPUATUA | - 8U3yallbHO-KUHeCcmemu4ecKkue,

n OMoOpHO- I/IH(pOpMaLI,I/II/IZ - ay6u0-6u3yaanb/e;

ABUraTesibHoro 3PUTENTBHO- - ayduaano-KUHecmemuquKue;
annaparta ocn3aTeano-cnyx030|7| - ayduo-eu3yaan0-KuHecmemuquKue.

Cnoco6bl aganTtauun obpasoBaTesibHbIX pecypcoB
YcnoeHble 0603HavYeHuUs:
«+» - obpa3oBaTernbHbI pecypc, He Tpebylowmin aganTauuu;

«A®dy» - aganTMpoBaHHbIN popmMaT K 0COBEHHOCTSIM nNpuemMa-nepeaaym MHdopmaumm
obyyvatomxcsa niBanuaoB u nuuy, ¢ OB3 dopmaTt o6pa3oBaTenbHOro pecypca, B TOM Yuchne ¢
MCNosib30BaHNEM creunarnbHbIX TEXHUYECKUX CPELACTB;

«AD» - anbTepHATUBHbINA SKBMUBANEHT UCMOMb3yeMOoro pecypca

O6pa3zoBaTernbHble pecypchbl
OneKTpPOoHHbIe
KaTteropum o6y4arowmxcs no ;ﬁ:::og::;.
HO30MnoruaAM MynbTUMeau p MeyaTHbIE
a rpacuyeckue ayauvo e aHanorum
nevyaTHbIX
nspgaHum
AD A3
(Hanpumep, (Hanpumep,
c cosfaHune AD nevyaTHbIN
MaTepuasnbHO Hanpumep, maTtepwan,
HapyweHusim | Cnenble AD ATep + (Hanpumep P
" mopenu ayauo BbIMOSTHEHHbI
N 3peHuns o
rpaduyeckoro onvcaHve) " penbedgHo-
obbekTa TOYEYHbIM
(3Dmopenu) LpuTOM




O6pa3oBaTenbHbie pecypchbl
AneKkTpoHHbIe
KaTeropuu obyyaloLuxcs no TEKCTOBLIe,
3NEeKTPOHHbI
HO30510rUAM MynbTUMeau MeyaTHblE
a rpacuyeckue ayauo e aHanoru
nevyaTHbIX
nsgaHun
J1.Bpanns)
CnaboBugawme AD AD + AD AD
AD
(Hanpumep,
TekcToBoe
nyxn + + + +
Sa LeHnam e ornncahme,
Py rMNepCCbikn
n cnyxa )
Cnab6ocnbiwaiim + + AdD + +
e
C HapyLLeHnaMHn OropHO- + + + + +
OBuraTenibHoro annapara

CDOprI KOHTPOJIA N OLEHKN pe3yJibTaToB o6yquM$| MHBaNnMOoB n iny, C OB3
Kateropuu
obyuvarowmnxcs ®dopma KOHTPOISA M OLIEHKU pe3ynbTaToB O00y4eHuns
No HO30510IUAM

— YCTHasi NpoBepKa: ANCKYCCUW, TPEHUHTU, KPYITble CTOSbI, cObecenoBaHNs, YCTHbIE KOMMOKBUYMbI U
ap.;

— C Ucnonb3oBaHMeM KomnbloTepa 1 cneumansHoro MNO: paboTa ¢ 31eKTPOHHbIMM 06pa3oBaTeNbHbIMU
pecypcamu, TeCTUpoBaHue, pedepaTbl, KypcoBble NPOEKTbI, ANCTAHLMOHHbIE (hOPMbI, ECIN NO3BONAET
OCTpOTa 3peHus - rpacduyeckue paboTbl 1 Ap.

— NMUCbMEHHas NMpoBepKa: KOHTPOJsIbHbIe, rpacdmyeckne paboTbl, TECTUPOBAHWE, AOMaLLHUE 3aaHus,
3cce, MMCbMEHHbIE KOSMOKBUYMbI, OTHETbI U Ap.;

— C 1cnornb3oBaHMeM KoMnbtoTepa 1 cneumanbHoro 0: paboTa ¢ aneKTpoHHbIMK 06pa3oBaTeribHbIMU
pecypcamu, TeCcTupoBaHue, pedepaTbl, KypcoBble NPOEKTbI, rpacdmnyeckme paboTbl, ANCTAaHUMOHHbIE
dopmbl 1 ap.

— NUCbMEHHan NpPoBepKa, C UCMONb30BaHMEM CreLmanbHbIX TEXHUYECKMX CPEACTB (anbTepHATUBHBIX
cpefcTBa BBOAA, YMPaBMEHWS KOMMbIOTEPOM W Ap.): KOHTPOSibHble, rpaduyeckue paboTb,
TEeCTMpOBaHWe, LOMaLUHWE 3a[aHUsl, 3CCE, MUCbMEHHbIE KOSIMOKBUYMbI, OTYETHI U Ap.;

— yCTHaA MpoBEPKA, C MUCMOSIb30BAaHUEM CreLMasibHbIX TEXHUYECKUX CPEACTB (CPeACTB KOMMYHUKaLWMM):

C HapyweHusmun
3peHus

C HapyweHusmun
cnyxa

C HapyweHusmun

OMNOpHO-
BI/IfaTeJ'IbHOFO ANCKYCCUWN, TDEHUHTN, KpyTriible CTOIbI, cobecenoBaHus, YCTHbI€ KOJUJTOKBUYMbI U AP.;
gnnapaTa — C uncnonb3oBaHMemM KoMMbkOTEPA WU cCneunanbHOro rno (aJ'IbTepHaTVIBHbIX cpeacts BBoAa M

ynpaBrieHs KOMMbIOTEPOM U Ap.): paboTa C 3MEeKTPOHHbIMKM 00pa3oBaTeNbHbIMU Pecypcamu,
TecTpoBaHue, pedepathbl, KypcoBble NMPOeKThl, rpacduyeckne paboTbl, AUCTaHLUUOHHbIE POPMbl —
npeanoyTUTenbHee 06yYaloLMMCS], OrpaHMYeHHbIM B NepeaByiXeHun 1 ap.

3apaHua gns TeKywero KOHTPONA ANs MHBaNuAOB WU MWL, C OrpaHUYeHHbIMU
BO3MOXXHOCTAMM

Tekywull KOHMPOsb U MPOMEeXymoyYHasi ammecmauyusi oby4alomxca NHBannaoB u
nny ¢ OB3 ocywectBnsaeTcs ¢ MCMONb30BaHNMEM OLLEHOYHbIX CPeacTB, afanTUPOBaHHbIX K
OrpaHNYEHUAM UX 340POBbA U BOCMPUATUSA MHOPMaLUN, B TOM YUCIIE C UCMOSTb30BaHNEM
crneumanbHbIX TEXHUYECKUX CPeacTB.

Tekywuli KoHmpornb ycrniegaemocmu 05 obyyarouwuxcs uHeanudos u nuy ¢ OB3
HanpaBneH Ha CBOEBPEMEHHOE BbIABNIEHNE 3aTPYAHEHUN M OTCTaBaHWS B OOy4YeHUU wu
BHECEHMA KOPPEKTMBOB B YYeOHYH AeATeNbHOCTb. BO3MOXHO OCyLlecTBNEHWE BXOOHOMO
KOHTPONs oA onpeaeneHnsa ero cnocobHocTen, 0CobeHHOCTEN BOCNPUATUA U TOTOBHOCTU K
OCBO€EHUI0 y4ebHOro matepuana.

3agaHmss OnNA nNpoOMeXyTOYHOW aTTrecTauuMm AN MHBaNUAOB M nvy C
OrpaHU4YeHHbIMN BO3MOXHOCTAMMU

®opma npomexxymoyHol ammecmayuu YyCTaHaBNMBaETCs C y4eTOM UHAUBUAYaANbHbIX
ncuxousnyecknx ocobeHHocTen (yCTHO, NUCbMEHHO Ha 6ymare, MMCbMEHHO Ha KOMMbloTepe,B
dopme TectupoBaHus u T.n.). [pu HeobxoaMmocTy oby4datowmMcs npeaocTaBnseTcs
[OMONHUTENbHOE BpeMs AnA NoAroToBKM OTBeTa.



lMpomexymoyHass ammecmauusi, Npu HeobXxoAUMOCTM, MOXET TMpoBOAUTLCA B
HECKONbKO 3TanoB. [15151 3TOro pekoMeHAyeTCsl UCMosib30BaTb PyOeXHbIN KOHTPOJb, KOTOPbIN
ABNSIETCA KOHTPOJIbHOM TOYKOWN MO 3aBEPLUEHUIO U3YYEHUS pasfaena Uinm TeMbl AUCLUMIUHBI,
MeXAMCLUMUMNITIMHAPHOrO Kypca, NPaKTUK U ee pa3fenoB C LENbl OLEeHMBAHUS YPOBHS OCBOEHMS
nporpamMmmMHoro matepuana. Popmbl U CPOK NPOBEAEHUSA PyOEXHOro KOHTPONSA onNpeaensitoTcs
npenogaBateneM C  Y4eTOM  UHAMBUAYANbHbIX  MCUXOMU3NYECKMX  OCOOEHHOCTEN
obyvarowmxcs.



