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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

61.B.11 Teopwusa rpadgos

1. Koa n HaumeHoOBaHMe cneunanbHOCTU:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa U MexaHuKa

2. Cneuymanunsauma: CoBpeMeHHbIE MeTOAblI TEOpMM (DYHKLMIN B MaTEMATUKE U MEXaHMKE
3. KBanudumkaumsa BbinyckHuka: MaTtemaTtuk. MexaHuk. Npenogasatens

4. dopma ob6y4eHus: oyHas

5. Kachepgpa, oTBevalowan 3a peanmsaymio QUCLUUNJINHDbI:

0503 Teopun yHKLMI N FeomMeTpumn

6. CoctaButenu nporpammbl: CemeHoB EBreHnn Muxannosud, g. d.-m. H., npodeccop

7. PekomeHpgoBaHa: Hay4yHo-meToanyeckum CoBeToM MatemaTnyeckoro dakynoteta BIY,
npotokon Ne 0500-06 ot 25.05.2023 .

8. YuebBHbIn roa: 2026/2027 y4.roa CemecTp(bl): 9



9. Llenn n 3apayum y4e6HON ANCLUNIIUHDI:

Llensimu oceoeHusi y4ebHOoU OucyurniuHbl 61150 mcs:
- O3HaKOMJIEHME CTYOEHTOB C OCHOBHbIMW Teopemamu, npobnemMamm m mMeTogamum Teopumn
rpadpos.
- OBfnageHne KavyeCTBEHHbIMM MaTeEMATUYECKMMU W E€CTECTBEHHO-HAyYHbIMU 3HAHUSMU,
BoCTpeboBaHHbIMW OOLLLECTBOM.

3adayu y4yebHoU OuCyUMNUHBI:
- bopMMpOBaHNE Y CTYAEHTOB CUCTEMbl MPEACTaBNEHUN O HayamnbHbIX MOHATUSAX M hakTax
Teopuu rpados;
- dopMmnpoBaHue CNocoOHOCTM AENCTBOBaTb anrOPUTMUYECKM MPU PELUEHUN HEKOTOPbIX
OCHOBHBbIX ONTUMU3ALIMOHHbIX 3a4ay;
- dopMmnpoBaHMe CMOCOOHOCTM MPUMEHATb MeToabl Teopunm rpadoB npu
HecTaHOapTHbIX 3a4aY, 3a4a4q 3aHMMaTenNbHbIX U ONIMMNNALHOrO XapakTepa;
- BOCMUTaHME CaMOCTOATENbHOCTU N HACTONYMBOCTU CTYAEHTOB B AOCTUXKEHUN NOCTaBIIEHHOWN
uenu.

peLleHnn

10. MecTo yyebHOM AncuunuHbI B cTpykType ONMOI:

YyebHas gucumnnuHa Teopus rpadoB OTHOCUTCA K YacTu (POpMUPYEMOKN yHacTHUKaMM
obpasoBaTtenbHbIX OTHOWEHUN bnoka 1.

OnupaeTtca Ha Kypcbl: «MaTemaTtudeckun aHanus», «JInHenHas anrebpa» «Teopus
BEpPOSATHOCTEM» W MNOMOraeT CTydeHTaM pellaTb KOHKPEeTHble 3ajayu, BO3HMKawLWne B
pasnuyHbIX pasgenax MatemMaTuku

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U MHOUKATOPaMU UX [OCTUXKEHUA:

Koa HassaHue Koa(bt) NuankaTop(bl) lMnaHupyemble pesynbTaTtbl
KOMNeTeHumm 0by4eHuns
MK-1. | CnocobeH MK-1.3. | meeT npaktuyeckmn BnapeTb HaBblkamu:

BbISIBIIATD, OnNbIT HAy4HO- 3 - NPaKTUYeCKoro NpoBeaeHNs

NPYMEHSITb, nccnenoBaTenbCKoi HaYUHO-MICCIIE10BATENLCKON

pa3pabaTbiBaTtb U [eSTensHOCTU B [eSTENbHOCTH B MaTeMaTyke,

LieneHanpasneHHo maTemaTike, MexaHuKe

Mcronb3oBaTh 1 uHbopmaTUKe MEXaHMKE 1 MHpopMaTHKe

meToAbl TEOPUU

dyHKUMI B

3apavax

mMaTemaTuKu 1

MeXaHVKM

MK-2. | CnocobeH MK-2.1. | 3HaeT coBpeMeHHble | 3HaTb :

npoBoaUTb MeToabl pa3paboTku - COBPEMEHHbIE METOAbI

nccneaoBaHust no N peanunsauun pa3pa6°f'<"' 1 peanusaunmn

obpaboTke 1 MoJenew, ucrnonbays | MOASNEeN, UCTonb3ys TEopUIo

aHanuay Hay4Ho TEopWio PyHKLNIA CPYHKLMI.

nHdopMauum n

pesynbraros MK-2.2. | Ymeert YmeTb:

VIcCNE[oBaHIN paspabaTtbiBaTb - paspabatbiBaTb

:A:J;?ﬁv?“c;)v;mkumﬂ. MaTemMaTmyeckune maTemaTnyeckmue MoLenv B
moJenu B obnactu 06nacTy eCTECTBO3HAHMS,
€CTeCTBO3HaHuA, 9KOHOMUKM 1 YNpaBrieHus, a
9KOHOMWKMK 1 TaKkKe peanmsosbiBaTh
yrnpasrneHus,, a Takke




peann3oBbiBaTb anropuTMbl MatemMaTn4eCKnx

anropuTMbl mogZenen Ha 6a3e NakeToB
MaTeMaTU4YeCKNX NPUKNagHbIX Nporpamm
moJenen Ha 6ase MOZENMPOBaHUS
NnakeToB NPUKNagHbIX
nporpamm
MOLEeNMpoBaHUs
MK-3. | CnocobeH k| [K-3.1. | 3HaeT coBpeMeHHble | 3HaTb:
NOCTPOEHWNIO MeToabl pa3paboTkn | - gngggﬂTiuH;'ee'\gﬁEgb'm
Moaenen 4 W peanusalin IF\)/IaT%MaTVI‘-IeCKFI)/IX Moneﬁem.
onTUManbHOMY MaTeMaTUYEeCKMX
peLueHno Moaenen ,
TEOPETNHECKMX W | MK-3.2. | BnageeT HaBblkamn | Ymems:
npuKNagHbIX nocTpoeHus YmeTb:
3agav Mozaeneii - CTPOUTbL MoZenu u
MaTeMaTuKu n NPUKNaaHbIX onTUMarnbHble peLleHns
MeXaHUKN Ha NPOLIECCOB 1 TEOopeTUYECKMX 1 NPUKNaaHbIX
OCHOBE METOA0B HABLIKAMU 3agay MateMaTUKu U MeXaHuKu
Teopum  cpyHKLMIA MpUIMEHeHYS Ha OCHOBE METO/J0B Teopu
W reoMeTpIN PYHKUMIA U TeoMETPUM.
COBPEMEHHbIX BnapeTb HaBblkaMUu:
WHCTPYMEHTAlTbHbIX - NMOCTPOEHUS Moaenei
CpeAacTB K peLlleHunto NpUKNagHbIX NPOLECCOoB;
NpUKNagHbIxX 3agav - HaBbIKaMW MPUMEHEHNSA

COBPEMEHHbIX MHCTPYMEHTasbHbIX
CPEeACTB K pELLEHNIO NMpUKaaHbIX
3agau.

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmeuu ¢ y4e6HbIM AaHOM) —
4/144.

dopmMa NPOMEeXYTOYHOM aTTecTaLlumn — 3K3aMeH.

13. Bugbl yue6HOM paboThbl

TpynoemMKocTb (Yachl)
Bug yuyebHon paboThl Mo cemecTpam
Bcero 9 cem.
AyOuTOpHbIE 3aHATUSA 40 40
. nekumn 24 24
B TOM ymucne:
npakTn4yeckme 16 16
nabopaTtopHble
CamoctogarensHas pabora 68 68
B TOM 4ucne: Kypcoas pabota i i
(npoexkT)
dopma NpoMeEXYTOYHON aTTecTaumnm 36 36
(sk3ameH — 36 vacos..)
WNToro: 144 144
13.1. CopepxaHme AUCLMUNIINHLI
Ne Peanusauus
n/n HavnmeHoBaHue pasgena pasgena
A CopepxaHuve pasgena ANCUMnInHbl AACLUANANHbI

C NOMOLLbIO




OHNanH-

Kypca,
QYMK*
1. Jlekunun

1.1 HeopueHTpoBaHHbIe [aeTca onpegeneHne rpada, M3OMOPEHbIX
rpadbl. Isomoppusm, rpacdhoB 1 NPUBOAATCH UX NpoCcTenne
CTEneHu, CBOWCTBA.

CaMoAomnosHUTENbHbIE
rpadbl.

1.2 Anneposbl rpadbl, HokasbiBaeTca Teopema 06 31nepoBbixX
AepeBbs, XxpoMaTtuyeckoe | rpadpax, gaetca onpeferneHne u CBoncTea
4yuncno. XpOMaTryecKoro Yncna rpada.

1.3 LinknomaTtuyeckoe vncrno. | Jaetca onpegeneHne wn gokasblBaeTcs
Teopema 0 UMKIOMATUYECKOM  4YuUchne
rpada.

1.4 lMnaHapHble rpadbl, [okasbiBaetcs  dopmyna OJwnepa u
dopmyrna dunepa. npuBoaaTca crieactena u3 Hee. lNpumepsl
lnockne rpadbl. HENMNOCKMX rpadoB

1.5 OpvieHTnpoBaHHbIE [aeTtca onpepeneHne OpPUEHTUPOBAHHOIO
rpadbl, NoOpsiAKoBas rpadha n nopsakoBon OYHKLMW.
dYHKLMS.

1.6 Hennockue rpadobl, [lokasbiBaeTca Teopema O XpoMaTU4ECKOM
TeopeMa [NoHTpsarMHa- yucne nnockoro rpada.

KapaTtoBsckoro,
XpomaTuyeckoe Yncro
nyocKoro rpada.

1.7 dyHkuma MpaHawn. MpuBogsaTca ceonctBa OyHKUMK [paHan u

npuMepbl  Ha  HaxoXaeHue  (PyHKUUR
'paHawn.

1.8 BHyTpeHHMe 1 BHELWHNE MpuBoaATCcs onpedeneHuss BHYTPEHHE W
YCTONYMBbBIE MHOXECTBA, BHELLUHE YCTOMYMBOro MHOXeCTBa M sgpa
s4po rpada. rpada.

1.9 Urpbl Ha rpade. [oka3sbiBaeTcs Teopema 06 urpe Ha rpade,

aHanmnsnpyetca urpa HAM.

1.10 | Teopema Kenura-Xonna. [okasbiBaeTcsa Teopema Kenura-Xonna.
MpunoxeHus Kk matpuuam. | Jaetca npumeHeHne Teopembl KeHura-

Xonna K Martpuuam.

1.11 | Teopema bupkroda-doH [okasbiBaeTca Teopema bupkroda-coH
HelrimaHa HenmaHa.

1.12 | Bbinyknble MHOXeCTBaA U Teopema o BuctoxacTnyecknx matpumuax
KpanHue Toukn. Teopema
Bupkroda-doH Henmana.

2. MNpakTnyeckue 3aHATUA

2.1 HeopureHTMpoBaHHbIE [aeTcsa onpeneneHne rpada, M30MOpHbIX
rpadbl. Isomoppusm, rpacdhoB 1 NPUBOAATCH UX NpocTenne
CTENEHMN, CBOWCTBA.
camoonosTHUTENbHbIE
rpadbl.

2.2 OnnepoBbl rpadbl, [okasbiBaeTca Teopema 06 91nepoBbIX
JepeBbs, XxpomaTudeckoe | rpadax, gaeTcs onpeferneHve U CBOWCTBA
4Yncno. XpOMaTU4EeCKOro Yymncna rpada.

2.3 LinknomaTtunyeckoe uncrno. | [laetca onpegeneHne wun gokasbiBaeTcs
Teopema 0 UMKIOMaTUYECKOM  4YuUche
rpada.

2.4 MnaHapHble rpadbl, [okasbiBaetcsa  copmyna OJwunepa w
dopmyna Snnepa. npuBoaATca crieactena u3s Hee. lNpumepsl
lMnockne rpadbl. HENMNoOCKMX rpadoB

2.5 OpueHTNpoBaHHbIE [aeTcsa onpegeneHne OpUEHTUPOBAHHOIO




rpadobl, nopsakoBas
dYHKLMS.

rpada n nopagkoBon OYHKUUN.

2.6 Hennockune rpadobl, [lokasbiBaeTca Teopema O XpoMaTU4eCckoMm
TeopeMa [NoHTpsarMHa- yucne nnockoro rpada.
KapartoBsckoro,
XpomaTumyeckoe Yncro
nrockoro rpada.
2.7 OyHKkuma MpaHan. MpuBogsTca ceonctBa OyHKUMK [paHom m
npuMepbl  Ha  HaxoXgeHwe  OYHKUUI
"paHgum.
2.8 BHyTpeHHMe 1 BHeLHNe MpuBogsaTca onpegenieHns BHYTPEHHE WU
YyCTOMYUBbIE MHOXECTBA, BHELUHEe YCTOMYMBOrO MHOXecCTBa M fapa
sapo rpada. rpada.
2.9 Urpbl Ha rpadoe. [oka3sbiBaeTcs Teopema 06 urpe Ha rpacde,
aHanuaupyetca urpa HAM.
2.10 | Teopema KeHura-Xonna. [okasbiBaeTca Teopema KeHura-Xonna.
MpunoxeHus K maTpuuam. | Jaetca npumeHeHne Teopembl KeHura-
Xonna K Matpuuam.
2.11 | Teopema bupkroda-goH [okasbiBaeTca Teopema bupkroda-coH
HermaHa HenmaHa.
2.12 | Bbinykrble MHOXeCTBa U Teopema 0 BMCTOXaCTUYECKNX MaTpULLax
KpanHune Toukn. Teopema
Bupkrodga-doH HelimaHa.
13.2. Tembl (pasaenbl) QUCUUNIVHBI U BUAbI 3aHATUN
Ne | HanmeHoBaHue TeMbl Bugbl 3aHATUIA (KOMYECTBO YacoB)
n/n | (pasgena) oUCUMNINHBI Camocrtosi- | Bcero
Jlekuumn | TpakTnyeckune NaGopa- TenbHasd
TOPHbIE
paboTa
1 HeopueHTnpoBaHHble
rpadobl. M3omopdmsm,
CTENEeHMW, 2 2 - 6 10
camMogononHUTENbHbIE
rpadobl.
2 OnnepoB.bl rpadbl,
aepeBb4, 2 2 - 8 12
XpoMaTnyeckoe YncCro.
3 LinknomaTtunyeckoe > 1 ) 5 5
4yncro.
4 MnaHapHble rpadbl, 7
N 2 1 - 4
dopmyna dunepa.
5 OpueHTnpOoBaHHbIE 9
rpadobl, NnopsiakoBas 2 1 - 6
dYHKUMS.
6 Hennockue rpadbl,
Teopema lNMoHTpdarvHa-
Kapatosckoro, 2 2 - 4 6
XpoOMaTU4eCKOE YNCIIO
NNocKoro rpaga.
7 OyHKUMA MpaHaun. 2 2 - 6 10
8 BHyTpeHHMe 1
BHELLHWEe yCToWYMBbIe > 1 ) 4 7
MHOXeCTBa, A4p0
rpada.
9 Wrpbl Ha rpade. 2 1 - 8 11
10 | Teopema KeHvra- 2 1 - 8 11




Xonna. lNpunoxeHns K
MaTtpuuam.

11 | Teopema bupkroda- 6 9
¢oH HenmaHa

12 | Beinyknble MHOXecCTBa
N KpamHne TOYKHU.

Teopema bupkroda- 6 9
¢oH HenmaHa.

Bcero: 24 16 - 68 144

14. MeToauyeckue ykasaHusi Ansi o6y4yaroLmxcsi N0 0OCBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHMa ANCUMNIIMHBI UCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
KaK nekuuu, npakTuyeckme 3aHATUHA, a TakkKe pasfuyHble BUAbl CaMOCTOATESNbHOW paboThbl
obyvatowmxes. Ha nekumsax nanaraetca TeopeTuydecknin Matepman, Ha NPakTUY4eCKMX 3aHATUSX
peluaTca NpUMepbl No TeopeTUYeckoMy Martepuany, NpodYnTaHHoOMy Ha nekumax. OcBoeHue
ANCUMNIMHBbI NpegnonaraeT He TONbKO 06s3aTenbHOe MocelleHne ayamTOpPHbIX 3aHATUN
(NekuMn M npakTUYecKUx 3aHATU) U aKTUBHYKO pPaboTy Ha HUX, HO N CaMOCTOSTESIbHYIO
y4ebHyI0 AeATeNbHOCTb B TEHEHUN cemecTpa.

Mpw n3ydennn kypca «Teopus rpadoBy» obyyarowmmcs cnegyet BHUMATENbHO crywaTth
N KOHCMNEKTMpOBaTb MaTepuar, nanaraembli Ha ayauTOPHbIX 3aHATUMAX. [na ero NoOHMMaHus u
KayeCTBEHHOro yCBOEHNA pekoMeHayeTCs crneayoLllasa nocnegoBaTenbHOCTb 4ENCTBUN.

1. Tllocne kaxgowm nekunmnm pekomeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTU4eckn martepuarn, BblyYuTb BCe onpeerieHus n oopMynupoBkM TeopeMm, pasobpatb
npumepsbl, pelleHHble Ha nekumn. [llepen cnepgywowen nekumn obasaTenbHO MNOBTOPUTH
MaTepuan npegbigyLen nekumn.

2. lepen npakTMyecknm 3aHATUEM 00s3aTenbHO NOBTOPUTL JIEKLMOHHBIA MaTepwuan.
[Mocne nNpakTUYecKoro 3aHATUS elle pas pas3obpaTb pelleHHble Ha 3TOM 3aHATUM MpPUMeEpH,
rnocrne 4Yero NPUCTYNUTb K BbIMNOMHEHWIO AOMALUHEro 3agaHusa. Ecnv npu pelweHnn NpMmepos,
3aflaHHbIX Ha OOM, BO3HUMKHYT BOMPOCHl, 06A3aTenbHO 3adaTb Ha criedyowemM npakTu4eckom
3aHATUN UNN B NPUCYTCTBEHHbIN Yac npenogaBaTernto.

3. MNpn nogroToBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTH OCHOBHbIE NMOHATUS MO TEMawM,
n3yunTb Npumepsbl. Pelwasn 3agayn, npegBaputenbHO NOHATb, KAKOWM TEOPETUYECKMIA MaTepuan
HY)XHO Ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ero OCHOBE pelnTb
npakTUyeckne 3agaqw.

4. BbibpaTb Bpemsa anst paboTbl ¢ nutepaTtypon no gucuunnmHe B 6mubnuoteke vnu B
cucTeMe «ANEKTPOHHbIN YHUBEPCUTET».

CamocTosTenbHas paboTa opraHusyeTcsa B cnegylowmx ¢opmMax: CaMOCTOSATENbHOe
n3yyeHne pasgernoB TeopeTMYecKkoro martepuana, MoAroToBKa K MNPakTUYECKUM 3aHATUSAM,
noabop n nsydeHne nutepaTypHbIX MCTOYHUKOB, CAMOCTOATENTbHOE BbINONIHEHNE KOHTPOSIbHOM
paboTbl, MOArOTOBKA K 3K3aMeHY MO AUCLUNSIVHE.

Bce BbIinonHsemble CTygeHTaMuM CaMOCTOATENbHO 3aAaHunAa (BbINONIHEHWE KOHTPOSIbHOM
paboTbl M MNpakTU4YecKUx 3agdaHun) nognexaT nocreaylwen npoBepke npenogasaTenieM.
PesynbTtatbl Tekywmx aTTecTauun YyyduTbiBalOTCA npenogasaTenieM npyv  NpoBeAeHUM
NPOMEXYTOYHOW aTTecTaunmn.

YcnewHoe ocBOeHVe Kypca npefnonaraet akTUBHOE, TBOpYecKoe y4vacTue CTydeHTa
nyTeM naaHoOMepHON, NOBCEAHEBHOW paboThI.

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,
HeoOXoAUMbIX ANl OCBOEHUS

a) OCHOBHasg nuTepaTtypa:
Ne n/n NCTOYHNMK

1 Hucmenb, PetHeapd. Teopus epagpos / PeliHeapd [Jucmerns ; nep. ¢ aHen. O.B.
' bopoduHa .— Hosocubupck : 3d-e0 MIH-ma mamemamuku, 2002 .— 335 c. : un.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3360&TERM=%D0%94%D0%B8%D1%81%D1%82%D0%B5%D0%BB%D1%8C,%20%D0%A0%D0%B5%D0%B9%D0%BD%D0%B3%D0%B0%D1%80%D0%B4%5B1,1004,4,101%5D&LANG=rus

Ope, OdcmuH. Npadbl 1 nx npumeHerHune / O. Ope ; Mep. ¢ aHrn. J1. V. NonoswuHow; Mo
2. pea. N. M. Arnoma .— HoBoKy3HeLk : HoBoky3HeL,. un3.-maT. uH-T, 2000 .— 173, [1] c.
D un.

0) gononHMTenbHasa nuTepaTtypa:
Ne n/n NcTOoYHMK
3 Ope, OtcmuH. Teopus epagpoes / O. Ope ; lNep. ¢ aHan. U. H. Bpybneesckod; Nod peod.
' H. H. Bopobsesa .— 2-e u3d., cmepeomun. — M. : Hayka, 1980 .— 336 c. : un.
4 YuncoH, P. BeedeHue 8 meoputo epaghos / P. YuricoH ; lep. ¢ aHan. U.I. HukumuHou;
) 100 ped. I'.I1. aspunosa .— M. : Mup, 1977 .— 207 c. : un.
Jlekyuu no meopuu epaghos : y4ebHoe rnocobue 0ns cmyOd., 0byd. ro criey,.
5. "Mamemamuka" u "lMpuknadHas mamemamuka"/ B.A. Emenudes [u dp.] .— M. : Hayka
: Quamamnum, 1990 .— 382, [1] c. : un., mabn.
6. Ope O. papb! u ux npumeHeHue. M.: 1965. — 170 c.

7. Gepx K. Teopus epaghos u ee npumeHeHue. M.: 1962, — 319 c.

B) MHCPOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTENbHbIE PECYPChI:
Ne
n/n
8 AnekmpoHHbIlU kKamasioe HayyHou 6ubnuomeku BopoHexXckoeo 20cydapcmeeHHo20
' yHugsepcumema. — (http // www.lib.vsu.ru/)

9. Google, Yandex, Rambler

10. | 36C «JlaHb» : http://e.lanbook.com

11. | BnekmpoHHbIl Kypc https://edu.vsu.ru/course/view.php?id=12462

NcToYHMK

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne McToYHMK
n/n
1 Llesenes, KOpud lNasnoguy. [JuckpemHas mamemamuka : y4eb. nocobue / 1O. [1.
' Lllesenee .— Mockea : JlaHb, 2008 .— 591 c. : puc., mabn.
5 AcaHros, M. O. [luckpemHass mamemamuka: epaghbl, Mampoudsl, anzopummsl [Tekcm] :
' — Mockea : JlaHb, 2010 .— 368 c.

17. OOpasoBaTenbHble TEXHONOrMU, MUCNOMb3yeMble MNpUM peanusauum y4ebHOM
ANCLUMNSINHBbI, BKIOYasa AUCTaHUMOHHble obpa3oBaTenbHble TexHonorun (OOT,
3NEeKTPOHHOoEe oby4yeHune (30), CMellaHHoe oby4eHue)

Bce nekumoHHble M NpakTUYECKNE 3aHATUS peanuayloTCs B aKTUBHOW WU MHTEPaKTUBHON
dopmax.

Bce nekuuun HocaT npobnemMHbI xapakTep, CTUMYNUPYIOT y4ebHyo nccrnegoBaTenbCKyto
AEATEeNbHOCTb CTYAEHTOB, MOCKOMbKY M3yYeHMe HOBOro TeOpeTUYecKoro maTtepuana Bcerga
CTPOMTCS KaK pelleHne MaTemMaTUYecKoW 3ajaudn, paHee AONns CTyAeHTOB He W3BECTHOM.

Ha npaktnyeckmx 3aHAaATMAX WCNONb3YTCA WHOMBMAOYaNbHblE 3afaHus, MNOWMCKOBas
nccneposartenbckasi pabota, pabota B rpynnax. AucuunnuHa MOXET peann3oBbiBaTbCs C
NPUMEHEHNEM [UCTaHUMOHHbLIX OOpasoBaTenbHbIX TEXHOMOMMWA, Hanpumep, Ha nnartdopme
«OneKTpoHHbIN yHMBepcuTeT BIY» (https://edu.vsu.ru/course/view.php?id=12462).

lMepeyeHb HeobXxoAMMOro npPoOrpamMHOro obecneyeHnda: onepaumoHHas cuctema
Windows unu Linex, Microsoft Windows 10 Enterprise, LibreOffice 5 (Writer (mekcmossbit
npoueccop), Math (pedakmop ¢popmyr)), 6paysep Mozilla Firefox, Opera unu Internet.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3360&TERM=%D0%9E%D1%80%D0%B5,%20%D0%9E%D0%B9%D1%81%D1%82%D0%B8%D0%BD%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3360&TERM=%D0%9E%D1%80%D0%B5,%20%D0%9E%D0%B9%D1%81%D1%82%D0%B8%D0%BD%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3360&TERM=%D0%A3%D0%B8%D0%BB%D1%81%D0%BE%D0%BD,%20%D0%A0.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/%29
http://e.lanbook.com/
https://edu.vsu.ru/course/view.php?id=12462
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3360&TERM=%D0%A8%D0%B5%D0%B2%D0%B5%D0%BB%D0%B5%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3360&TERM=%D0%90%D1%81%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%9C.%20%D0%9E.%5B1,1004,4,101%5D&LANG=rus
https://edu.vsu.ru/course/view.php?id=12462

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:

[Ana npoBeAeHNs NEKUMOHHbIX U MPaKTUYECKUX 3aHATUA WCMONb3YKTCHA ayguTopun Co
crneuvanmsMpoBaHHon Mebenblo, ayauTopum COOTBETCTBYHOT AEWCTBYIOWMM CaHUTapHO-
TEXHUYECKMM HOPMaM 1 NPOTUBOMNOXKAPHbIM NpaBuiam.

AOna camoctositenbHo pabotbl ucnonb3dyetca KomnbioTepHbid knacc (ayg.310) c
KOMMbIOTEPHON TEXHWKOW, OCHALEHHbI HEeobXOoAMMbIM  MpPOrpaMMHbIM  obecneyeHunem,
9NEKTPOHHbIMU  Y4ebHbIMM NOCOOMAMM M 3aKOHOAATENbHO - MPaBOBOM WM HOPMAaTMBHOW
NMOWNCKOBOM CUCTEMOM, MEIOLLMIA BbIXO, B rNobanbHyto ceTb:

Ubuntu (6ecnnatHoe u/vnn ceoboaHoe MO, nuueHsus: https://ubuntu.com/download/desktop );
Visual ~ Studio = Community  (6ecnnatHoe  wu/mnn  cBobogHoe 10,  nuueH3sus
https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General Public
License (LGPL), 6ecnnaTtHoe n/vnu ceoboaHoe MO, nuueH13us: https://ru.libreoffice.org/about-
us/license/ ); Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/unu
csobogHoe MO, nuueHsuns: https://www.lazarus-ide.org/index.php ); Free Pascal (GNU General
Public License (GPL), oecnnaTHoe n/mnm cBobogHoe Mno, NUUEH3Ns:
https://www.freepascal.org/faq.html ); NetBeans IDE (GNU General Public License (GPL),
BbecnnatHoe w/vnn ceobogHoe MO, nuueHsnsa: https://netbeans.org/cddl-gplv2.html ); Python
2/3 (Python Software Foundation License (PSFL), 6ecnnaTtHoe w/unu cBobogHoe [10,
nnuen13us: https://docs.python.org/3/license.html ); 46 Gimp (GNU General Public License
(GPL), 6ecnnatHoe u/unu ceobogHoe MO, nuueHsunsa: https://www.gimp.org/about/ ); Inkscape
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
https://inkscape.org/about/license/ ); MiKTeX (Free Software Foundation (FSF), 6ecnnatHoe
n/vnn ceoboaHoe MO, nuueHsns: https://miktex.org/copying ); TeXstudio (GNU General Public
License (GPL), 6ecnnatHoe u/unn ceobogHoe MO, nuueHsus: https://texstudio.org/ ); Maxima
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsus:
http://maxima.sourceforge.net/faqg.html ); Denwer (6ecnnatHoe w/unu cBobogHoe [0,
nnueHsus: http://www.denwer.ru/fag/other.html ); 1C: TlNpeanpuatne 8 (6ecnnatHoe wu/vnu
ceobogHoe 10O, nuueHsusa: https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader

(6ecnnatHoe n/nnm cBobogHoe Mno, nuueH3nsa
https://www.foxitsoftware.com/pdfCreader/eula.html ); Deductor Academic (Academic Free
License, becnnaTHoe n/vinn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe u/vnn ceobogHoe MO, nnuuyeHsus:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnatHoe u/vnn ceobogHoe MO, nuueHsuns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vwnn cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nnueHnsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/nnu ceBobogHoe Mno, NMUeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnaTtHoe
nvnn ceobogHoe [0, nuueHaus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnaTtHoe w/vnun ceobogHoe [0, nuueHsus: https://www.postgresql.org/about/licence/ );
GeoGebra (6ecnnaTtl'Hoe u/unu ceoboaHoe MO, nuueHsns: https://www.geogebra.org/license );
R (6ecnnaTtHoe n/vnun ceol16ogHoe MO, nuueHsus: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe u/unu ceobop Hoe MO, nuueHaus: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe w/unu  cBobogHoe 1O,  nuueH3us:
https://loginom.com/platform/pricing ); MySQL (6ecnnaTtHoe n/unn ceoboaHoe MO, nuueHauns)

Mpn peanu3aumm OUCLMNIAMHBI C  WUCMOMNb30BaHMEM [OUCTaHLUMOHHOMO 0bpa3oBaHuA
BO3MOXHbl AOMONHEHNSI MaTepuarnbHO-TEXHNUYECKOro obecneyeHnsa ANCUUNIINHLI.




19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKYLen U NPOMEXYTOYHOM aTTecTauum

coAepXaHNeM crieQyroLmnx pasaenos ANCLUUNIUHDI

MopAnoK OUEHKM OCBOEHMS obyvalolmMucs yd4eGHOro MaTepuana onpegensieTcs

HanmeHoBaHue
No pasnena Komnet NHaunkaTop(bl)
e eHumsA(n AOCTUXEHUSA OueHouHble cpeacTaa
ANCLMTIINHBI KOMNeTeHunn
(moaynsa)
HeopueHTnpoBaHHble
rpadbl. Mlsomopduam, AK-2 MK-2.1.

1. | cTeneHn, ' MK-2.2. YCTHbI onpoc.
caMoononHUTENbHbIE
rpadgeoi.

OiinepoBsbl rpadbl, MK-1. MK-1.3.
2. | nepesbs, MK-2. MK-2.2. Onpoc no matepunanam
XpoMaTU4ecKkoe 4ncrno. | MK-3. MK-3.1. nekumm
Linknomatuyeckoe MK-1.3.
yucro. MK-1. MK-2.1.
3. MK-2. MK-2.2. YCTHBbIN onpoc.
MK-3. MK-3.1,
MK-3.2
MnaHapHble rpadbl, MK-1.3.
topmyna diinepa. MK-1. MK-2.1.

4. | Mnockve rpadebi. MK-2. MK-2.2. YCTHBIiA onpoc.
MK-3. MK-3.1.
MK-3.2.

OpveHTMPOBaHHbIE MK-1.3. y

rpachbl, NOPSIIKOBAS MK-1. AK-2.1. YCTHbIN onpoc.

5. byHKLMS. MK-2. nK-2 2 NHanBnayansHble

MK-3. I'IK-3.1. 3agaHus
Hennockue rpadbl, MK-1.3.
TeopeMma [NoHTpsarnHa- MnK-1 NnK-2.1.

6. | KapatoBckoro, MK-2. MK-2.2. YCTHbIN onpoc.
XpOMaTU4eCcKoe YNCro MK-3. MK-3.1.
nnockoro rpada. MK-3.2.
®yHkuus MpaHaw. MK-2.1.

7 MK-2. Nk-2.2. YCTHbIN onpoc

: MK-3. MK-3.1. poc.
MK-3.2.
BHyTpeHHue 1 MK-1.3.
BHELUHME YCTONYMBLIE MK-1. NnK-2.1.

8. | MHOXecTBa, A4p0 MK-2. MNK-2.2. YCTHbIN onpoc.

rpacpa. MK-3. MK-3.1.

MK-3.2.

Wrpbl Ha rpadpe. MK-1.3.
MK-1. MK-2.1. YCTHbI onpoc.

9. MK-2. MK-2.2. NHanBngyanbHble

MNK-3. MK-3.1. 3agaHus
MK-3.2.
;I'(gﬁzima KeHnura- AK-1. MK-1.3.
) MK-2.1. y
10. MpunoxeHus K MK-2 K- YCTHbIV onpoc.
K-3 2.2.
maTtpuLam. . MK-3.1.




Ne Ha”p'\gizce)izme KomneTt NHaunkaTop(bl)
n/n VCLINAVHGI eHums(n AOCTUXEHUS OueHou4Hble cpeacTBa
KoMneTeHumm
(moayns)
MK-3.2.
Teopema Bupkroda- MK-1.3.
¢oH HelmaHa MK-1. MK-2.1.
11. MK-2. MK-2.2. YCTHbIN onpoc.
MK-3 MK-3.1.
MK-3.2.
Bbinyknble MHOXecCTBa MK-1.3.
N KparHMe TOYKN. MNK-1. NnK-2.1.
12. | Teopema bupkroda- MK-2. MK-2.2. ®poHTanbHbIN onpoc.
(oH Henmara. MK-3. MK-3.1.
MK-3.2.
[MpomexyToyHasa aTTecTaunsd BOMDOCH! K SK3aMeH
dopmMa KOHTpONSA — 3K3aMeH P y

20. TunoBble OLEHOYHbIEe cpeacTBa U MeToaAnYecKne MmaTtepuansl, onpegensioLwiume
npoueaypbl OueHUBaHUsA

20.1 TeKywWwmMn KOHTPOJb yCNeBaeMoCTHn

KoHTponb ycneBaeMoCTV MO AUCLUMMNIIMHE OCYLLECTBSETCA C MOMOLLbIO CrieaytLmnx
OLIEHOYHbIX CPEeaCTB:

MpumepHbIN NepevyeHb BONPOCOB Onpoca Ha NPakTU4eCKOM 3aHATUU
MoHaTue rpada. HeopneHTUPOBaHHbLIN U OPUEHTUPOBAHHbIN rpadbl.
KoHeuHble, 6eckoHeYHble rpadbl.

OnemeHThl rpada. CocegHne BEPLUMHDI.

CmexHble 1 kpaTHble pebpa.

CwmeLlaHHble rpadbl.

OnpepeneHune, cteneHn, N3oMopdun3Mbl.
CamopgononHutesnbHble rpadbl.

Onnepossbl rpadbl.

. MeTtpuka rpacpos.

10. 3kcTpemarbHble rpadbl.

11.Yucna Pamces.

12. XpomaTuyeckoe 4ncno.

13.depeBbs.

14. UnknomaTudeckoe yucro. (1,2)

15.T1nockune rpadsbl, hopmyna dnnepa.

16.pumMepbl HENNOCKMX rpadoB.

17. XpomaTnyeckoe Yncno nrnockoro rpada.

18. OpueHTUpoBaHHbIe rpadbl, NopsaKkoBas YHKLMS.
19. ®yHKkuma NpaHgu.

20.BHyTpeHHe ycTon4YnBble MHOXECTBaA.

21.BHellHe yCcTOMYMBbIE MHOXECTBA.

22.4ppo rpada.

23.Urpbl Ha rpadoe, urpa Huwm.

24.MNapoco4veTanus. Teopema Kenura-Xonna.
25.T1punoxeHus K MaTpuuam.

26. bucrtoxactnyeckue maTpuubl.

27.Teopema bupkroda-poH HennmaHa.

28. TpaHCnopTHbIE CeTu.

©COoONOOARr®WNE



29. Teopema O HacCbILLEHUN.
30. Teopema o0 nonycreneHsx.

Mpumep MHAuBMAYaNbHbIX 3a4aHUA
3agaHue 1.
Jloka3aTb:

1) Bcsakun nyTb, COEQUHAIOLWNI ABE BEPLUMHBI, COOEPXNUT dNIeMeHTapHbIN NyTb,
COEVHSIOLWNIA Te Xe [Be BEPLUMHBbI.
2) Bcakun npocTon HeanemeHTapHbIN NyTb COAEPXUT ANIEMEHTAPHbIN YUKII.

OTBETUTH Ha BOMPOCHI:

1) KonnyecTtBo pebep nonHoro rpacda ¢ n BepnHammn?
2) Kak HasblBaeTCs BepLUMHA, HE NpUHaAiexallyo H1 ogHoMy pebpy?

3aaaHue 2.
[lokasaTb:

1) Bcsaknin NpocTon HearleMeHmapHbIt NYyTb COOEPXUT dneMeHTapHbIA YUKIT.
2) Bcakun npocmod uunkr, NpoxoasLwmm Yyepes HEKOTOPYO BEPLUNHY (unn pebpo),
COOEPXUT arieMeHmapHbIt (NO4-)UMKN, NPOXOAALLNA Yepesd Ty Xe BepLunHy (nnu pebpo).

OTBETUTL Ha BOMpPOCHI:

1) YT0 HasbiBaeTCs UMKIOM?
2) Ckonbko pébep B nonHoMm rpadpe ¢ 20 BepumHamn?

Onuncanune TexHonorum nposeaeHnd

Tekywmn KOHTpONb npencrtaBnsieT cobon npoBEpKY YCBOEHMS yyebHOro matepuana
TEOpeTUYECKOro N NPaKTUYECKOro Xxapakrepa, perynsipHoO OCyLLEeCTBNSAEMYIO Ha 3aHATUAX.

TeKkylWnn KOHTPONb MNpeaHasHayeH ONs NPOBEepKM Xoda M KayecTBa (PopMMpoBaHUA
KOMMeTeHUMn, CTUMYNMpoBaHUA Yyy4ebHon paboTbl 0ByyaroLMXCA M COBEPLUEHCTBOBAHUS
METOAMKN OCBOEHMA HOBbIX 3HaHuin. OH obecnevvBaeTcsi NpoBeAEHWEM OMNpOCOB MO
TeopeTnyeckomy maTepuany, BbINOHEHNEM WHAMBMAOYANbHLIX 3adaHui, coAepXKalimx
BOMPOCHI MO COAEPXXaHWIO Kypca 1 3agayvv Ha LoKa3aTeNnbCTBO.

Mpn Tekywem KOHTpone YpOBEHb OCBOEHUS Y4ebHOW OUCUMNAMHBI W CTEMNeHb
ChOPMMPOBAHHOCTM KOMMNETEHLNN ONPEeAENnATCA OLLEHKaMN «3a4TEHO» N «HE3AUYTEHOY.

TpeboBaHWs K BbINOMHEHWNIO 3a4aHUN (LIKanbl U KpUTEPUM OLEHNBaHNS)
Mpn npoBedeHUM TeKyLLero KOHTPONS YCNeBaeMOCTW WCNONb3YKTCA crneayLlime
nokasartenu:
1) 3HaHME OCHOBHbIX MOHATUIA N ONpeaeneHni;
2) ymeHue ucnonb3oBaTb CTaHAAPTHbIE METOAbI AN pPeLleHMs TUMOBbIX 3a4ay;
3) onTMManbHOCTb XoA4a peLleHuns;
4) noruka paccyxgeHumn.
LLikana oueHnBaHusA:
3a4TeHO: BbINOMHEHVWE 3ajaHuin UK OTBETbl B X04e Oofnpoca COOTBETCTBYIOT
nepedncneHHbIM rnokasatensMm, obyvarowninca gaeT oTBeTbl Ha AOMNOMHUTENbHbIE BOMNPOCHI,



MOXeT OblTb He cOBCeEM MomnHble. [JeMOHCTpUpyeT yMeHWe pelaTtb 3ajayu, MpPOoBOAUTb
AokasaTernbCcTBa, BO3MOXHO C HEKOTOPbIMU OLLUMGKaMMU.

He 3auyteHo: B xofe onpoca OoTBeTbl 00y4YatoLerocss He COOTBETCTBYIOT HU OOHOMY U3
nepeyncrieHHbIx nokasaTtenen. OOyyalWMAcs AeMOHCTpUpyeT dparMeHTapHble 3HaHUS W’
YMEHUSI UNN NX OTCYTCTBME.

20.2 NMpomexyToyHana aTrectauums

MpomexyToyHass aTTecTaumsi NpoBoAUTCSE B cooTBeTCTBMM C  [lonoxeHuem o
NPOMEXYTOYHOM aTTecTaumm obyyatowmxcs no nporpaMmam Bbicllero obpasoBaHusi.

MpeaHasHayeHa ONs  oOnNpefeneHvust YpPOBHSA OCBOEHMS Bcero obbema y4yebGHOoM
AVCLUMNIVHBI U NPOBOAUTCSA B hopMe 3K3aMeHa.

MpomexxyTouHas aTtTecTaumus no AMCUMNIIMHE OCYLLECTBNSIETCS C MOMOLLBIO CreayoLwmnx
OLIEHOYHbIX CPEeaCTB:

MepeyeHb BONPOCOB K 3K3aMeHy

1) OnpepgeneHune, cTeneHn, U3OMoOpPPU3MbI.
2) CamopgononHuTernbHble rpadbl.

3) Ouneposbl rpadbl.

4) MeTpuka rpadhos.

5) OkcTpemanbHble rpadbl.

6) Ymucna Pamces.

7) XpomaTuyeckoe 4ucno.

8) [epesbs.

9) Uuknomatunyeckoe ymcno. (1,2)

10) Nnockwue rpadbl, popmyna drnepa.

11) MNpumepbl HENNOCKMX rpadhoB.

12) XpomaTumyeckoe 4Mcno nrockoro rpagoa.
13) OpuneHTupoBaHHbIe rpadbl, NopsaKoBas PYHKLMS.
14) ®yHkuma NpaHawn.

15) BHyTpeHHe yCTONYNBbIE MHOXECTBA.
16) BHelHe ycTON4YMBbLIE MHOXECTBA.

17) Agpo rpada.

18) WUrpbl Ha rpadbe, urpa Huwm.

19) MNapocoyeTtaHua. Teopema KeHnra-Xonna.
20) MpunoxeHust K MaTpuuam.

21) buctoxactmyeckme maTpuLbl.
22)Teopema bupkroda-gpoH HenmaHa.

23) TpaHCNOpTHbIE CETM.

24)Teopema O HacCblLLEHNN.

25)Teopema o0 nosycreneHsx.

MpumepHoe coaepkaHne KOHTPOSIbHO-M3MepUTENBHOro MaTepurana

Bunet 1.
1. HaTtb onpegeneHne n cdopMynupoBaTb CBOMCTBA HEOPUEHTUPOBAHHOIO rpada.
2. [okasaTb TeopemMy Kenwura-Xonna.
3. 3apava: Hantu MmHMMansHoOe KONnM4ecTBo pEdep, KOTOPOE HYXXHO ybpaTb 13

nonHoro rpada c 15 BepLlumMHamu, YToObl OH nepecTan OblTb CBA3HbLIM.

[MpymepHbIM OTBET Ha 3aaHus:



1. 3apgaHue.

CxemaTU4HO HEOPUEHTMPOBAHHbIV rpad MOXHO M306pa3nTb, HAaNpPUMep, TakuM
obpasowm:

'pad nnu HeopueHTUpoBaHHbLIN rpad G — 3TO ynopsaoveHHas napa G: =
(V,E), ons kKOTOpOW BbINOMHEHBI crieayroLuime yCcrnoBus:

-V 9TO MHOXECTBO BEPLUWNH UIK Y3II0B,

- E 9T0 MHOXecCTBO nap (B criydae HEOPUEHTUPOBAHHOIO rpada — HeynopagoYeHHbIX)
pasnnyHbIX BEPLLUMH, Ha3biBaeMbIX pEOpamu.

V (a 3HauuT M E) 0BbIMHO cuyMTaloTCA KOHEYHbIMM MHOXecTBamu. MHorme xopoliune
pe3ynbTaTbl, MOMyYEeHHble ANA KOHEYHbIX rpadoB, HEBEPHbl (MM KakMM-NMbo obpasom
oTnnyaTcs) Onsa 6ecKoHeYHbIX epaghos. ATO NPOUCXOAUT MOTOMY, YTO PS4 YTBEPXOEHUN
CTaHOBATCA JIOXHbIMU B Crlydae 6eCKOHEYHbIX MHOXECTB.

BepwuHbl 1 pébpa rpada HasbiBalOTCA TakkKe dnemMeHTamu rpadpa, YMcno BepLUMH B
rpade | V | — nopsaakom, Yncno pébep | E| — pasmepom rpada.

BepLlwuHbl U 1 vV Ha3bIBalOTCHA KOHLEBBIMU BEpLUMHAMK (UK MPOCTO KOHuamu) pebpa e = {u,v}.
Pebpo, B cBOIO o4yepenb, COeANHSIET 3TU BEPLLNHDI.

[1Be KOHLEBbIE BEPLUMHBI OAHOMO U TOro Xe pebpa Ha3biBalOTCHA COCEAHUMMN.

[1Ba pebpa Ha3bIBalOTCA CMEXHbLIMU, €CIV OHN UMEIOT OBLLYHO KOHLIEBYIO BEPLUNHY.

[1Ba pebpa Ha3bIiBalOTCA KpaTHbIMU, ECNU MHOXECTBA UX KOHLEBbLIX BEPLUMH COBMaatoT.

Pebpo Ha3biBaeTCcA NeTnén, ecnv ero KoHLUbl CoBNagatoT, To ecTb e = {v,v}.

CTteneHbto degV BepLluMHbl V Ha3bIBaOT KONMYECTBO peBep, ANs KOTOPbIX OHa sIBMsieTCA
KOHUEeBOW (Npw 9TOM NETNM CHUTAIKOT ABaXabl).

BeplwunHa Ha3biBaeTCA U30NMPOBAHHOW, €CNIN OHA HEe ABMSAETCA KOHLOM HW AN O4HOro
pebpa; Buca4en (UM JIMCTOM), €CNU OHa SBMSETCA KOHUOM pPOBHO ofHoro pebpa.

3. 3agaHue.
OtBeT: 14 pebep.
Bunet 2.
1. [aTb onpegeneHune n ccoopmynmpoBaTb CBOMCTBA OPUEHTUPOBAHHOIO rpadoa.
2. [lokasaTb TeopeMy O NosnycTeneHsx.
3. 3apgava: onpefenntb KONM4ecTBO pebep B rpade, CTENEHN BEPLLUNH KOTOPOrO paBHbI :
3,4,5,3,4,5,3,4,5?
[MpymepHbIM OTBET Ha 3aJaHus:

1. 3apaHue.

OpveHTMpoBaHHbIV rpad:


https://dic.academic.ru/dic.nsf/ruwiki/1157219
https://dic.academic.ru/dic.nsf/ruwiki/4759

OpueHTupoBaHHbIN rpad (cokpalléHHo oprpad) G — aTo ynopsgoyeHHas napa G: = (V,A), ans
KOTOPOW BbINOSIHEHbI CreayoLune yCroBus:

-V 9TO MHOXECTBO BEPLUWNH UK Y3N0B,
- A 9TO MHOXecTBO (YNOpPsSiAOYEHHbIX) Nap pPasfiMyHbIX BEPLUMH, Ha3blBaeMbIX
Ayramu unm opueHTUpoBaHHbIMU pEbpamu.

[yra — aT0 ynopsigoyeHHasa napa BepLluvH (v, W), rae BepLUMHY V Ha3biBalOT Ha4anom, a
W — KOHUOM ayrn. MoXxHO ckasaTb, YTO Ayra v —W BeAET OT BEPLUMHbI V K BEPLUMHE W.

MyTém (MnNn uenblo) B rpade HasbiBAKOT KOHEYHYK MOCnefoBaTeNbHOCTL BEPLUWH, B
KOTOpOM Kaxpgas BepwuHa (Kpome nocrnegHen) coeguMHeHa CO  cnefywowen B
nocrnenoBaTenbHOCTU BEPLUNH pebpom.

OpuveHTupoBaHHbIM MYTEM B oprpade HasblBalOT KOHEYHYH MnocnenoBaTenbHOCTb

BEPLUNH Vi (i=1,... :‘f‘-"), Ans KoTopoi Bce napbl (Vi,Vi + 1) (1=1,...k = 1)ggnaiorcs
(opneHTUpoBaHHbIMK) pEBpamu.

Linknom HasbiBalOT NyTb, B KOTOPOM MepBas U MOCreHas BepLUMHbl coBnagatoT. [pu
3TOM ANVHOW MyTU (UNKM UMKa) HasbiBaKOT YUCIIO COCTaBnAwLWMX ero pébep. 3ameTum, 4To
ecnn BeplMHbl U W V SABNAIOTCA KOHUAMM HeKoToporo pebpa, TO cornacHo AaHHOMY
onpegenenuto, nocnegosatensHOCTb (U,V,U) aABnseTca UMKNOM. YTobbl unsbexaTb Takux
«BbIPOXAEHHBIX» Crny4Yaes, BBOAAT crnefyoLwne noHATUs.

Myt (MK uMKN) HasbiBAlOT NPOCTbIM, €cnv pebpa B HEM He MNOBTOPSAKOTCS;
3N1eMEHTapHbIM, €CNn OH MPOCTOM U BEPLUNHBI B HEM HE NOBTOPSHOTCS.

3.3apaHue.
OrtBerT: 18 pebep.
OnucaHune TexHonornm NpoBeaeHUs

MpomexyToyHass  aTTecTtauuss npoBoautcs B ¢opmaTe  cobecefoBaHus C
npenogasatenem. OGyyawLMNCca NonyyYaeT 2 TEOPEeTUYECKMX BOMpOca Ha 3HAHUE MOHATUIN U
onpeneneHuin, ¢OpMynMPOBOK W [oKa3aTenbCTB TeopeM W ogHy 3agady. OueHuBaHue
NPOn3BOANTLCS MO NATUGANNBHOW LIKare.

Bpems noarotoBku kK OTBETY HE LOSBKHO MpeBbilaTb O4HOMO akageMmyeckoro vaca. Mpu
HeobGXxoOMMOCTM, B Xode OTBeTa npenodaBaTeflb MOXET 3adaBaTb YTOYHSIOWME WU
AONOSHUTENbHbIE BONPOCHI.

TDGGOBaHI/IFI K BbIMOSTHEHWIO 3a4aHWN, LWKarbl U Kputepun oueHnBaHUA

Mpw NnpoBegeHUM NPOMEXYTOHHOM aTTecTaumMn UCMNONb3YITCH Creayrouie nokasaTenu:
1) 3HaHWE OCHOBHbLIX MOHATUI, ONPEeaENEHNN N CBOMCTB MaTeMaTUYECKMX OOBEKTOB;
2) KOPPEKTHOCTb (hOPMYSIMPOBOK YTBEPXKOEHUI U TEOPEM;
3) noruka paccyxaeHuin B xofe AoKasaTenbCTBa;
4) ymeHue pelaTtb 3afaym BbIYNCNTENBHOIO U TEOPETMYECKOro XapakTepa.

YpoBeHb
Kputepuu oLeHMBaHUA cchopmmpoBaH Likana oueHok
HOCTU
KOMNeTeHLU M
Obyvatowmncs B MNoNHOM mepe BnageeT MNOHATUNHBLIM | [1OBbILEHHbI OTNNYHO

annapatoMm AaHHOW obnactu Hayku (TeopeTUYecKMMM | W YypOBEHb
OCHOBaMV OUCUMMAMHBI), CNOCOBEH  MNNIOCTPMPOBaTb
OTBET NpuMepamu, haktamum, NPUMEHATb TeopeTUudeckmne



https://dic.academic.ru/dic.nsf/ruwiki/1157219
https://dic.academic.ru/dic.nsf/ruwiki/4759

3HaHUA NS pelleHns NpakTuyeckux 3agad
Ob6yvatowmnca Bnageet  MNOHATUMHBIM  annapaToMm basoBbin XOpOLLO
AaHHOW 06nactnm Haykum (TeopeTu4yeckMMn OCHOBaMM YPOBEHb

ANCUUNINHBI), ONYCKaeT He 3Ha4uTemnbHble OLNOKN Npun

oTBeTE.

Obyvatlowuncs Bnageet 4vacTU4HO TeopeTudeckumu | [loporoBbii | YaoBneTBopuTe-
OCHOBaMV OUCUMMIVHBI, oparMeHTapHoO crocobeH aaTb YPOBEHb NbHO
OTBET .

Obyyvatowuncs AEMOHCTpUpyeT OTPbIBOYHbIE, — HeynosnetBopu-
doparMeHTapHble 3HaHUs1, JONYCKaeT rpyoble ownbKy, TenbHO

20.3. ®OHA OLEHOYHbIX CPeAcTB C(POPMMPOBAHHOCTU KOMNETEHLMA CTYAEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA AMarHoCTM4YeCcKux pabor

1.Teopus rpacoB aABNseTCA pa3genom:
e 3/1leMeHmapHoU MamemMamuKu
e QucKkpemHol MamemMamuku
e MameMamu4yecKo20 aHasusa
e 9KOHOMUYECKO20 aHasu3a
[MpaBunbHbIN OTBET: QUCKpemMHoOU MamemMamuKu

2. PopoHauyanbHuKoMm Teopum rpadoB ABNAETCA:
o JOlnep
o KeHuz
o [amuribmoH
o bepx
MpaBunbHbIN OTBET: Jlep

3. Marematunyeckas cpopmanusaumsa NOHATUA rpada faHa:
o QOlnepom
e KeHuzom
e [amuribmoHom
o bLepxem
MpaBunbHbIV OTBET: bepxem

4. Kakom rpach Henb3si HA4EePTUTb OAHUM POCYEPKOM:
e 2pagh, 8ce 8epLWUHbI KOMOPO20 YemHhble
e 2pagh ¢ 00HOU HeYemHoUl 8epuwUHOU
e 2pag c 08yMs1 HeHEMHbIMU 8epWUHaMuU
e 2pagp c bosnee, yem 08yMsI HEYEMHbIMU 8epUIUHaMU

MpaBunbHbIV OTBET: 2pagh ¢ d8yMs HeHemHbIMU 8epuIUHaMuU
5. Ounep gokasan, YTo 3aga4vya 0 CeMMU KeHUrcbeprcknx mocrax:

e umeem 00HO peuweHue
® UmMeem HeCKOJIbKO peweHua



e umeem b6eCKOHe4YHO MHO20 pelweHul
e He umeem peweHul
[MpaBunbHbIV OTBET: UMEEemM HECKOSIbKO peweHul

6. XpomaTuyeckum 4yucrnom rpaca HasbiBaeTcs:

® YUCJIIO Kpacok, Heobxo0umbix Os1 «rpasusibHOU» packpacku epagha

e MakcuMaslbHOe 4UC/IO Kpacok, HeobxoOumbix Onsi «rpasuribHoU» pacKpacku
epagha

® MUHUMasIbHOE 4YUC/IO KpacoK, HeobxoOuMmbix Onsi «rpasusibHoU» packpacku
epagha
MpaBunbHbIN  OTBET: MUHUMAasIbHOE YUC/IO KpPacoK, Heobxodumbix Oris
«rpasusibHoU» packpacku epaga

7. Yucno HeYyeTHbIX BepLUnH rpada:
e gcea0a YemHo
e gceza0a HeYEmMHO
e MOXem 6bimb Kak 4emHo, mak U He4emHo
e DaBHO HyIo
[MpaBunbHbIV OTBET: 8Cce20a YEMHO

8. Ecnu nonHbin rpac nmeeT N BEPLUMH, TO KONIMYECTBO pebep paBHO:
e n
e n/2
e n(n-1)/2
e (n-1)/2
MpaBunbHbIK OTBET: N(N-1)/2

9. CkonbKo Bcero pebep B rpadpe, cteneHn BepLUMH KOTOPOro paBHbl 3, 4, 5, 3, 4, 5, 3,
4,57?

o 10

20

o 18
MpaBunbHbIN OTBET: 18

(@]

10.9nnepoBa xapaKkTepucTuka noboro aepeBa paBHa
o 2

o 3
o 1
MpaBunbHbIN OTBET: 1

11.Yemy paBHa cymma cTeneHen Bxoaa BcexX BepluMH rpada, ecnm cymma cteneHeun
BbiXxoAa BCeX BepLUUH paBHa 45?7
o 45

o 30
o 25
MpaBunbHbIV OTBET: 45

12.BepwunHy, He NpUHaAnexallyo HU OAHOMY pebpy, Ha3bIBaKOT
O M30NUPOBaHHON



o BUcaven
o oTaenbHomn
[MpaBunbHbIN OTBET: N30SIMPOBAHHOMN

13.B pepeBHe Buwkunb 9 gomoB. U3 Kaxagoro Aoma TAHETCA 4eTblpe wWnaHra K
YyeTbIPEM ApYyrumMm aomam. CKONbKO LUSIaHroB B AepeBHe?

o 16

o 18

o 36
MpaBunbHbIN OTBET: 18

14.CkonbKo pébep B nonHom rpacpe ¢ 20 BepumHamn?
o 180
o 200
o 190
MpaBunbHbIN oTBET: 190

15.Kakoe MMHMMarnbHOEe KONM4YeCTBO pEbep HyXXHO ybpaTb M3 nonHoro rpadga c 15
BepLIMHaMU, 4TOObLI OH nepecTtan ObITb CBA3HbLIM?

o 18

14

o 15
MpaBunbHbIN OTBET: 14

O

16.Mpad, y KOTOpPOro BCe BEepLUMHbI UMEIOT OAHY U Ty XXe CTeneHb, Ha3bIBaeTcs
O perynspHbiM
o [ABYOOSNbHbIM
o 3BE30HbIM
[MpaBunbHbIN OTBET: PeErynapHbIM

17.Ecnu nonHbIu rpad nmeeT n BEpLUUH, TO KONUYeCTBO pebep dbyaeT paBHO:
o n

o n/2

o n(n-1)/2

o (n-1)/2

MpaBunbHbIM OTBET: (N-1)/2

18. Ana Toro, u4toG6bl rpad o6Gnagan 3MNepoBbIM LMUKIIOM, Heo6xogumo u
OOCTaTO4YHO, YTOObI:

a) cTeneHn Bcex BepLUMH Obinn HEYETHBIMU

6) cTeneHn poBHO ABYX BEPLUMH ObIv YETHLIMM

B) CTENEHN BCEX BEPLUMH ObINn YETHBIMMN

r) CTeNeHn POBHO ABYX BEPLUMH ObININ HEYETHLIMU
[MpaBunbHbIA OTBET: B) CTENEHN BCEX BEPLUMH ObINN YETHBIMU
KonuuecTtBo umknoB B nob6om gepese D:

a)1; 6)0; B)2; n3

19. LluknomaTtnyeckoe yncno rpada paBHo

a) KONMYEeCTBY KOMMOHEHT CBA3HOCTM

0) pasmepHOCTM NpocTpaHcTBa 6a3ncoB UMKOB rpada

B) KONUYeCTBY LUKINOB B rpade

r) konuyecTBy pebep B Lukne

MpaBunbHbIM OTBET: 6) pa3amMepHOCTN NpocTpaHcTBa 6a3nMcoB LUKIOB rpada



20. YcTaHOBUTE COOTBETCTBUE MeXAY 3NeMeHTaMu CTonoLoB:

'pad Xapakrepuctuka

1. nonHbIn rpad A. kaxxgasa napa BepLUMH coeanHeHa pebpom

2. Hynesou rpad Bb. kaxgas napa BepwWH coeamHeHa XoTa Obl OaHUM
nytem

3. cBA3HbIV rpad B. Pebpa rpada umeroT HanpaeneHue, nsobpaxaemoe
cTpenkamu

4. nnockum rpady . cxema, cocTosiwas n3 N3oNMpPOBaHHbLIX BEPLUWH

5. fepeBo [. cBA3HbLIN rpady, He coaepXXalmm LUKI1oB

6. Ounepos rpagd E. cBasHbn rpadp, cogepxawum MyTb, NO KOTOPOMY
MOXHO nponTn Bce pebpa No ogHOMy pasy, BbiMad u3
no6on BEPLUNHBI 1 BEPHYBLUUCH B HEE XEe

7. OPUEHTUPOBAHHbLIN XK. MOXHO nNpeacTaBuTb Ha NOCKOCTU B TaKOM Buae, npu

rpac KOTOpOM pebpa nepecekarTcsa TONbKO B BEPLUMHAX

21. BnmwuTe B TEKCT nponyuweHHble crnoBa, UIAMEeHUB, eCJIN HY)XXHO, UX Nagex.

Teopua rpacoB, kak n nwobas gpyras marematmyeckas AUCUMNIMHA, BKNOYaeT B cebs
HeobxoanMble HOHHTVII:I — 3TO COBOKYMHOCTb KOHEYHOTrO YMcrna Toyek, HasblBaeMbiX
rpaca, 1 nonapHO CoOeaUHAIOLLMX HEKOTOPBIE UX HUX NIMHWUIA, Ha3blBa¢
rpada| | — 3710 umncno pebep, KOTopble BLIXOAAT U3 JaHHON BEPLUY
AaHHOro rpadpa HasbiBaeTcs rpady, COCTOALWNN U3 N UX KOHLOB, KOTOpble Heo6XxoaMmMo
Ao6aBuTb K UCXoaHOMY rpadyy, 4ToObI nonyk{ rpad. MHOroyronbHuMK nnockoro
rpadpa, He cogepkalunn BHYTpU ceba HUKaKkmx nnu pe6q:|3aeTc;|
MocnepoBatenbHoC , COEAMHEHHbIX 6e3 noBT |
3TO NyTb % , B KOTOPOM COBMaaloT HayanbHasi U KOHeYHasi Touka.
padp co cTpenkamu Hag | ,a q |

CnoBapb: rpad, BepwuHbl, pebpa, cTeneHb BepLUMHbI, OOMNOMHEHUE, MOSHbIN, rpaHb, LMK,
nyTb, OPUEHTUPOBAHHbIN, HEOPUEHTUPOBAHHBIN.

TDGGOBaHI/IFI K BbIMOSTHEHWIO 3a4aHWN, WKarbl U Kputepun oueHnBaHUA

1) TecToBble 3agaHu4.
- 3agaHusa 3aKpbITOro Tuna — cpeaHUn YPOBEHb CITOXHOCTU (BbIOOP OOHOrO BapuaHTa OTBETA,
BEPHO/HEBEPHO):
e 1 6ann — ykasaH BEpHbIN OTBET;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.
- 3agaHng 3aKpbITOro TMNa - CPeAHNN YPOBEHb CITOXHOCTU (MHOXXECTBEHHbIN BbIOOP):

e 2 6anna — ykasaHbl BCe BEpHblE€ OTBETHI;

e 3a Kaxabln BepHbIN OTBET cTaBuTca 1 6ann, npu 9TOM 3a KaXAbl HEBEPHbIA OTBET
BblunTaeTca 1 6ann;

e 0 6annoB — He BbIOpPaHO HM OQHOIO BEPHOIO OTBETA.

- 3apaHnsa 3aKkpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — Bce COOTBETCTBUA OnpeneneHbl BEPHO;

e 33 KaXaoe BepHOEe COMocTaBfeHne CTaBUTCS KonuyecTtBo 6anno, paBHoOe
MakcumansHoMmy (2 6anna), AeneHHOMY Ha KONMMYecTBO npeanaraemMbix B BOMpPOce
COMOCTaBMEHUN;

e 0 6annoB — HM O4HO conocTaBneHne He BbIOpaHO BEPHO.

- 3agaHusa oTKpbITOro TMna (KOpoTKUA OTBET):




e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.
2) PacyeTHble 3a4a4u cUTyauUmMOHHbIE, MPaKTUKO-OPUEHTMPOBAHHbIE 33434

. 5 6annoB — BbINOMHEHO BEPHO (MOSyYeH NpaBusibHbIN OTBET, 0O0CHOBaAH
(aprymeHTMpoBaH) xop, BbINOSIHEHMS (NPU HEOBXOAMMOCTW));
. 2 6anna — BbINOSIHEHNE 3aaHNSA COOEPXKMUT HE3HAYUTENbHbIE OLLIMOKK, HO

npuBeaeH NpaBuibHbIN X0 PacCyXOeHWUI, NN NOMyYeH BEPHbIN OTBET, HO OTCYTCTBYET
060CHOBaHWe xo04a ero BbIMNOMHEHMS (E€CIM OHO BbINO HEO6XOAMMBIM), MU BbINOSTHEHO
He NOSTHOCTbIO, HO NOSTyYEHbI MPOMEXYTOUHbIE (HYAaCTUYHbIE) pe3ynbTaThbl, OTpaXxawLme
NpPaBUITIbHOCTb XO4a BbINONIHEHUS 3a4aHUSA, UIK, B CIly4ae ecriv COCTOUT 13
BbIMOSIHEHUS HECKONbKMX NoasagaHnin, 50% KOTOpPbIX BbIMNOSIHEHO BEPHO;

. 0 6annoB — He BbIMNOMHEHO MM BbINOIHEHO HEBEPHO (X0 BbINOSTHEHUS
OLUMBOYEH MM COAEPXKUT rpybble OWNBKN, 3HAUYNTENBHO BNUSAOLWME Ha JarnbHenLwee
ero usy4veHue).

- NOBbILLEHHbIA YPOBEHb CITOXXHOCTMU:

. 10 GannoB — 3apaya pelweHa BepHO (MONyyYyeH npaBUSibHBLIA OTBET,
0060CHOBaH (apryMeHTUPOBaH) X044 PELLEHUS);
o 5 6annoB — peleHne 3agaynm CoOepXXUT He3HauuTesnbHble OLWNOKM, HO

npuBeAeH NPaBUIbHbIN X0 PacCyXOAEHUA, U NOSTyYeH BEPHbIN OTBET, HO OTCYTCTBYET
0o60CHOBaHME XO[a €ee peLUeHWns, UNn 3agadva pelleHa He MOMHOCTbI0, HO MOJSyYeHbI
NPOMEXYTOYHbIE pe3ynbTaTbl, OTpaXatoLime NpaBUbHOCTb X04a peLLeHns 3agadu;

o 0 GannoB — 3agaya He pelleHa WM peLleHne HEBEPHO (Xon4 peLueHus
owmnboyeH mnu coaepxun rpybble OWMOKKM, 3HAYMTENbHO BAMSKOLWME Ha OanbHenlee
n3yyeHue 3agayn).






