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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Jucuurumna "Teopus rpagos” obecnieunBaet npuoOpereHne GyHIaMEHTAIBHBIX 3HAHUH U
yMEHHH B COOTBETCTBHM ¢ DenepalbHBIM TOCYIAPCTBEHHBIM 00pPA30BATEIBHBIM CTAaHAAPTOM
cnenuansHocTd "10.05.01-Kommbrorepnast 6e30omacHOCT" (YpPOBEHb CIIEIHUATUTETA), COACHCTBYET
dyHnamMeHTanu3anuu 00pa30BaHUs, PA3BUTUIO JIOTUYECKOTO M AJTOPUTMUYECKOTO MBIIUICHUS U
(OpMHPOBAHNIO MATEMAaTHYECKOTO U OOIIEHAYYHOTO MUPOBO33PEHHS.

Llens qucOUIIIMHEL - HOPMHUPOBAHHE Y CTYJCHTOB CIIOCOOHOCTH MPUMEHSATh OCHOBHBIE Me-
TOJIBI TEOPHUHU T'padOB MPH PELICHUHU 33/]1a4 B UX OyayIiel mpodeccuoHanbHOM eI TeNbHOCTH (Hay4-
HO-HCCIIEI0BATEIbCKOM, IPOSKTHOM, KOHTPOJIFHO-aHAIIMTHYECKOI), a Takke (OpMUPOBaHKE Ha OC-
HOBE ATOH CIIOCOOHOCTH HEOOXOAUMBIX OOIIEKYIBTYPHBIX U MPO(HECCHOHAIBHBIX KOMIIETCHIINH.

3agaun TUCHUILIMHBI - 1aTh 00ydaeMbIM HEOOXOAMMBIC 3HAHMS IO OCHOBHBIM pa3eiaM
Teopun rpadoB; (GopMHpPOBaHHE y CTYACHTOB MAaTEMaTHYECKOW KYyJbTYphl, 3HAaKOMCTBO C
anrmapaToM TeopuH Ipad)oB 1 OCHOBHBIMH aITOPUTMaMH Ha rpadax.

2. MecTO IMCUUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHasi TUCUUIUIMHA OTHOCUTCS K 00s13aTENIbHOM YacTu o0pa3oBaTesbHOM Mporpammsl U
ABJIAETCS DJIEKTUBHON AUCLUIIIIMHOM.

Teopust rpagoB — BaXHEWUIIHMII MaTEeMaTHYECKUH HMHCTPYMEHT, IIMPOKO HCIIOJIB3YEMbIi B
XUMHUH, T€HETUKE, HCCIEIOBAHWU OIEpalvii, JIMHIBUCTHKE, NPOCKTUPOBAHUM WU KOIWPOBAHHH.
3HaHUST W TPAKTUYECKUE HABBIKH, IOJNydeHHble M3 Kypca Teopus rpadoB, HCIOIB3YIOTCS
o0yyaeMbIMM TIpM H3YYEHHM €CTECTBEHHO-HAy4YHBIX JAUCLUIUIMH, a TaKkXke Hpu pa3paboTke
KYPCOBBIX U JUINIOMHBIX pabOT, B HAy4YHO-HCCIIEA0BATEILCKOM padoTe.

3. [lnanupyeMblie pe3y/bTaTbhl 00y4YeHHUs] N0 TUCIHUILIAHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pe3yJbTaTaMHu OCBOCHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipouecc n3yyeHUs: TUCIUILIMHBI HAIpaBjieH Ha (JOPMUPOBAHUE CIAEAYIOLUIMX KOMIIETEHIIHH
B coorBercTBUM ¢ PI'OC BO, OOII BO 1 nproOpereHus cieayromux 3HaHUH, YMEHUH, HABBIKOB U
(unu) onbITa AESITENLHOCTHU:

®opmupyemas
KOMIIeTeHIUsI
(xoa u popMyTHPOBKA)

HNHaukaTop N0CTHKEHUS
KOMIeTeHIIN U
(ko u popMyaMpOBKa)

Ilepeuenb
TUVIAHNPYEeMBIX Pe3yJabTAaTOB 00y4eHus!

OowmenpodgeccuoHaJbHbIe KOMIIETCHIHH

OIIK 2.1

CrniocobeH
pa3zpabaTpiBaTh
ANTOPUTMBI,
pealu3yIonue
COBPEMEHHBIE
MaTeMaTHYECKUE METOIbI
3aIUThl HHPOPMAITUH

H-OIIK -2.1.1
IIpumensier 3HaHue
(hyHIaMEHTATbHBIX
pa3aenoB MaTeMaTHKH JIJIs
pa3paboOTKU METOJI0B
3alIUTHl THPOPMAITIH
H-OIIK-2.1.4

3HaeT crnocoOsl

3¢ (heKTUBHON pean3anuu
AITOPUTMOB

3HaTh:

- OCHOBHBIE MTOHSITHSI TeOpHHU TPadoB;

- OCHOBHEIE OTlepanuu Ha rpadax);

- CBOFICTBA U TUIIBI IpadoB;

- METPHUKH Ha rpadax;

- KJITacCHYeCKHe ONTUMU3AIIMOHHBIC 3a]aul Ha
rpadax.

Ymers:

- aHAJIM3UPOBATH KOHKPETHBIEC IPUKJIATHBIE 3a-
Jlay¥l HA IPeIMET BO3MOXXHOCTH IPUMEHEHHS
Teopuu TpadoB I UX PELICHUs;

- CTpouTh rpaduyecKre MOJICNH 3a/1a4 U sIBJIe-
HUI IPAKTUYECKOT0 XapaKkTepa Mo CrelnualibHO-
CTH;

- IPUMEHSTH CTaHAAPTHBIE Tpaduyeckue Moe-
T K PEHICHUIO TIPUKJIAIHBIX 3a/1a4;

Bnapers:

- HaBBIKAMHU HayYHOT'O MCCIIEIOBaHMS C IPHMeE-




oTepa

HEHHEM IpaduIecKuX METO/IOB;

- OIBITOM pabOTHI ¢ pedepaTuBHOM, CITPABOY-
HOM, MIEPHOANYECKOI 1 MOHOTpaYeCcKOH JIu-
TEpaTypoH ¢ LENbIO MOTyUeHHs] HOBBIX 3HAHUM
10 Teopuu rpados;
- HaBBIKaMH HCIIOJIb30BaHUs OMOIMOTEK TpH-
KJIQJHBIX [IPOrpaMM JIJIs pelIeHus IPUKIaIHbIX
rpadMUecKuX 3a/1a4 ¢ UCIOJIb30BaHUEM KOMITh-

- aNTOPUTMaMH pPelIeHUH 3a/1a4 Ha rpadax.

4. O0beM, CTPYKTYpA U cojiepsKaHue TN CHUTITHHbI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISICT 2 3a4€THBIC SAMHUIIBI, /2 aKaj. Jaca.

Ne Tembl (pa3nenbl) Buap! yueOHBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n AUCHUILIHHBI, BKJIIOYASl CAMOCTOSITEILHYIO KOHTPOJIs
UX cojep:KaHue padoTy CTy/1eHTOB, ycrneBaeMoCTH
U UX TPY/10€MKOCTh
(B akaieMHU4€eCKHMX Yacax) dopma
= KonTtakTHas padora NPOMEKYTOUHOH
2 aTrrecTauuu
= [0 =R
> o 0 = | 3 S (no cemecmpam)
@) = o = L R®| 1
= = am g | =| =
Q Q. S |9 x| o 8
= o o) 5| E =S| 2 B
= = & 25 el ®&.8
o = < = S 3 o ©
L 3 Q, > | = [
= X o) Q o Bl & &
] O |0 2| 2
= s e | B S
= = 2|5 =
o
1. |BBoamnas nexmus. Hagameabe | 3 2 4 2  |Pemenwue 3amad, yCTHBIN
TTOHSTHSI ornpoc
2 CBs13HOCTH 3 2 4 1 2 |Pemenue 3aa4, yCTHBIH
oTpoc
3. |HepeBbs 3 2 4 1 2  |Pemenwue 3anad, yCTHBIN
ornpoc
4, He3aBucruMbie MHOXECTBA, 3 2 4 1 2  |Pemenue 3ana4, yCTHBIN
KIIMKH, IOMUHUPYOIIINE oTpoc
MHOXECTBa
5. |[IImanapuocts I[Inockue u 3 2 4 1 2 |Pemenue 3ama4, yCTHBIH
TJIaHApHBIE Tpadbl oTpoc
6. O0Xx0o1b! 3 2 4 1 2  |Pemenwue 3anad, yCTHBIN
ornpoc
7.  |Packpacku 3 2 4 2 |CamocrosiTenbHas
pabota
8. Certn, pa3pessl, IOTOKH B 3 2 4 2  |Pemenwue 3anad, yCTHBIN
cersax. Teopema @opja- onpoc
dankepcoHa.
0,3 | 2,7 |3auer
Bcero 16 | 32 5 03] 187

Conep:kanue pa3aeyoB JUCHMILUIUHBI:

Tema 1. BBognas jgexkuusa. HauajanbHbIe MOHATHA

1.1.

OcHoBHBIC ONpCACIICHUA

1.2. Onepanuu Haa rpadamu




1.3. Crenenu BepunH rpaga

1.4. Marpuiia CMEXKHOCTH U MaTpHIa MHIHACHTHOCTH
Tema 2. CBSI3HOCTH

2.1. MapuipyThl U CBI3HOCTb

2.2. BepmmHHas CBA3HOCTh U peOepHasi CBI3HOCTh

2.3. JIBycBsizHBIC TpadbI

2.4. ITouck MapuipyTa HauMeHbIero Beca. Anroputm Juitkcrpa
Tema 3. JlepeBbsi

3.1. Onpenenenue aepesa

3.2. OctoB MuHuMabHOTO Beca Anroputmel Kpackan u [Ipuma
Tema 4. He3aBucuMble MHOKeCTBA, KJINKHU, JOMUHUPYIOIIME MHOKECTBA

4.1. He3aBucumMble MHOXECTBA

4.2. llleHHOHOBCKasi EMKOCTb I'padoB

4.3. 3anaua Pamcesa. ®yHKUUS HEIIOTHOCTH

4.4. JloMUHUpPOBAHUE U TOKPBITUS

4.5. ITapocoueranus

4.6. ITapocodeTanus B IBYIOJIBHOM Tpade

4.7. IlapocoyeTanusi ¥ MOKPHITUS

4.8. Hanboupue mapocovyeTanus | 3a7ada O Ha3HAYCHHSIX
Tema 5. Ilmanapuocts. Ilnockue n muranapubie rpagbl
Tema 6. O6x0ab1

6.1. DitnepoBsl rpadsl

6.2. 'aMWIBTOHOBBI Tpadbl
Tema 7. Packpacku

7.1. IlpaBwibHas packpacka. Kpurepuii 1By10IbHOCTH rpada

7.2. OueHKH XpOMaTUUYECKOro yucia

7.3. Packpacka pebep

7.4. Packpacka riaHapHbIX rpadoB

7.5. IIpoGiema 4eTbIpex Kpacok
Tema 8. Cern, paspe3ssbl, noToku B ceTsix. Teopema ®@opaa-Pankepcona.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHUCJI€ TEXHOJJOIMM IJIEKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npoumecca mo JTMCHUMIJIMHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClleAyole 00pa3oBaTelbHbIE TEXHOIOTHH:

BBoaHas jeknust — 1a€T NIEpBOE LEIOCTHOE NPEACTABIEHUE O TUCLHUIUIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMSATCA C Ha3Hau€HUEM U
3aJauaMy Kypca, €ro pojibl0 U MECTOM B CUCTEME Y4EOHBIX JTUCHMIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaercst kpaTtkuil 0030p Kypca, UCTOpUs Pa3BUTUS HAYKU U MPAKTHKH, TOCTUKEHUS B 3TOU
cdepe, IMEHA U3BECTHBIX YUEHBIX, M3JIaraloTcs MepcleKTUBHbIE HampaBieHus uccienoBanuil. Ha
ATOM JIEKIIMM BBICKA3bIBAIOTCS METOJIMYECKUE U OPTaHU3allMOHHbIE 0COOEHHOCTH pabOThI B paMKax
JAHHOM JUMCHMIUIMHBI, a TaKkKe JaeTcsi aHajlu3 pEeKOMEHAyeMoll y4eOHO-MEeTOAMYECKON
JUTEPATYypPHI.

AxageMuYecKas JeKIHUs ¢  JIeMeHTaMH JeKInu-0eceabl — IOCIEN0BATENbHOE H3JI0-
KEHUE MaTepuana, OCYILECTBIIEMOE NPEUMMYIIECTBEHHO B BHJE MOHOJIOrA IPErnoAaBaTels.
OeMeHTHI JIeKIMU-0ece /bl 00ecTIeYrBal0T KOHTAKT MPENoaBaTeis ¢ ayIMTOPHEN, YTO MO3BOJIAET
NpUBIIEKaTh BHUMaHHE CTYAECHTOB K HauOoJsiee BaXXHbIM T€MaM JIUCIUIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBIN IpoIiecc, KOHTPOJIUPOBATh TEMIT U3JI0KEHUS Y4eOHOI0 MaTepHrala B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCTIPUSATHS.

IIpakTnyeckoe 3aHATHE — 3aHATUE, IOCBSIICHHOE OCBOCHHIO KOHKDETHBIX YMEHMH U
HABBIKOB 10 3aKPEIUJICHUIO MOTYYEHHBIX Ha JIEKIIUH 3HAaHHUH.
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KoHcyabTanum — BHJ y4eOHBIX 3aHATHH, SBISIONIMKACA OAHOH W3 (OPM KOHTPOJIA
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoOHCymbTanmusx 1o npocb0e  CTYAECHTOB
paccMaTpUBaIOTCSl HaWOoJee CIIOKHbIE MOMEHTHI IPH OCBOGHHUHM MaTepuana IHCLUUIUIMHBL,
IpenojaBaTesib OTBEYaeT Ha BOIPOCHl CTYACHTOB, KOTOPBIE BO3HUKAIOT y HHUX B IpoLecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JHIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOTI0 MPOrPAMMHOIO
o0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelIbHOr0 Impolecca 10O
AUCHUILINHE

B nporiecce ocyiecTBiaeHUS 00pa30BaTEILHOTO MPOIecca MO AUCIHUILINHE HCITOJIb3YIOTCS:

st (POPMUPOBAHUST MATEPUAIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
IIPOMEXKYTOYHOM aTTeCTaI|H, U1 HOPMHUPOBAHUSA METOAMYCCKUX MATEPHAIIOB 10 JTUCIUILIMHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMeHHBIX TPo(ecCHOHAIBHBIX ©0a3 JaHHBIX H HH(POPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTEeILHOIO Mpolecca 1Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPOLiecca MO AUCIUILITUHE UCTIOIb3YIOTCS:
ABToMaTtu3upoBaHHas oubnmmoreyHo-uHpopmanuonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubroTeyHas cucrema «Jlaup» https://e.lanbook.com

- DrektpoHHas OubaroTeyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas 6ubnnoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEIbHOW  Y4eOHOHi  JHUTepaTypbl, PeCypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHO cetn «UHTepHer» (IpHM HEO0OXOAUMOCTH),
PEeKOMEeHyeMbIX /ISl OCBOCHUS M CHUTIINHbBI

a) OCHOBHas JIMTeparypa:
1. B. JI. JonbHukos, O. II. SIkumoBa OCHOBHBIE aITrOPUTMbI Ha rpadax: TeKCT JeKIUi -
SIpocnasne, SApl'Y, 2011 http://wwwe.lib.uniyar.ac.ru/edocs/iuni/20110210.pdf
2. M. A. bamkun, O. II. SIkumoBa JluckperHas mMaremaruka. Y. 2: cOOpHHMK 3amad s
cryneHtoB. — Spocnasis, SApl'Y, 2013. http://www.lib.uniyar.ac.ru/edocs/iuni/20120208.pdf
3. B. I'. lypueB, M. A. bamkun, O. I1. fIkumoBa DneMeHTHl JUCKPETHOW MaTeMaTHKU:
yueO. nocoowue. 4. 2 - SApocnasib, SApl'Y, 2007
http://www.lib.uniyar.ac.ru/edocs/iuni/20070280.pdf

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:
1. B. A. Ememuues, O. M. Menbnaukos, B. W. Capsanos, P. U. Terimkesuu Jleknuu 1o
Teopuu rpados: yued. nocobue 1ist By30B - M., IMBPOKOM; URSS, 2013
2. J1. I1. Unstotko, B. O. ManTypos, . M. HukonoB KomMOnHaTOpHAst TOMOIOTHS ¥ TEOPHUS
rpadoB B 3amadax M YOPOKHEHUSIX: y4deO. MocoOue Il CTYACHTOB BBICHIMX Y4YEOHBIX
3aBesieHmi - SIpocnasne, SApl'Y, 2013 http://www.lib.uniyar.ac.ru/edocs/iuni/20130236.pdf
3. HonwsaukoB B. JI., Tlonskosa O. I1. Teopus rpados. Anroputmsl Ha Tpadax: ydeOHOe
noco6wue - Spocnasns, Apl'Y 2003. http://www.lib.uniyar.ac.ru/edocs/iuni/20030281.pdf
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9. MarepuaibHO-TEXHHYECKas 0a3a, HeoOXoAuMAasi Uil OCYLIECTBJIEHUSI 00Pa30BaTeJbLHOIO
npounecca no JTUCHHUILINHE

MarepuanbHO-TeXHUYECKass 0a3za, HeoOXoauMmas IJIsi OCYIISCTBJICHHS O0pa30BaTEIHLHOTO
npoliecca 1o AUCHUILIMHE BKIIOYAET B CBOM COCTaB CHELMAIbHbIC TOMEICHUS:

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS 3aHATUH JICKITUOHHOTO THIIA;

- yueOHbIe ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUH ISl IPOBEICHUS TPYMIIOBBIX M WHANBHUYAIbHBIX KOHCYJIbTAIIHA;

- yueOHble ayIUTOPUM JJIs TNPOBEACHMSI TEKYLIEro KOHTPOJIS M IPOMEKYTOUHOU
aTTeCTAllHu;

- IOMEUIEHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- IOMEUICHUS U XpaHEHHs] ¥ MPO(PUIAKTHUECKOTO 0OCTY)KMBAHUS TEXHUYECKUX CPEICTB
00y4eHUsI.

[Tomemenuss Uil caMOCTOATEIbHOW pabOThl OOYYarOIIMXCS OCHAIEHBl KOMIIBIOTEPHOU
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOYEHHA K ceTH «lMHTepHeT» M oOecreyeHHeM JocTyna K
AIIEKTPOHHOH MH(pOpMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOp:

noreHT kadenpet Kb 1 MMOU, k. ¢.-Mm. H., SIxkumosa O. I1.



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«Teopus rpagoB»

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYylIel ¥ MPOMeKYTOYHOI aTTeCTALIMH CTYIeHTOB
Mo JUCIHUILINHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UJIM NHbIE MATEePHUAJIbI,
Heo0XoauMBbIe JIJIfl OLleHKHM 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONBITA IeATeJIbHOCTH

3agauu 1J1sl AOMANIHEH U cCaMOCTOSATEeILHOM padoThl NIPUBEIEHbI B COOPHUKE

bamkun M. A. luckpernas matematuka / M. A. bamkun, O. I1. SIkumosa; fpoci. roc. ya-T um. I1.
I'. lemunoBa, Hayu.-meton. coBer yH-Ta. Y. 2: cOOpHHK 3a/1a4 JUisl CTYyJICHTOB, O0yUYaIOIMUXCS 110
HampaBjeHuI0 MareMatuka M KOMIIBIOTEpHBbIE HaAyKu, crenuanbHocth  KommbrorepHas
Oe3omacHOCTh. - b.m.: B.u., 2013, - 75 c.

IMpumepsi 3a1a4 Jisi camocTosiTeIbHOI padoTel (U-OIK 2.1 1)
1. 13 nonnoro 100-BepumHHOro rpada yaamunu 98 pedep. JlokazaTh, UTO OH OCTAJICS CBSI3HBIM.
2. B rpade 100 Bepunn, npuyeMm cTeneHb JoOoi u3 HUX He MeHblie 50. Jloka3aTb, yTo Tpad
CBSI3€EH.
3. B crpane nro0ble Ba ropojia COeIMHEHbI IOPOToi ¢ OAHOCTOPOHHUM JABHIKEHHEM.
Jloka3aTh, 4TO CYyILECTBYET ropoJi, U3 KOTOPOr0 MOXKHO IpoexXarh B JIH0O0H Apyroil He Oosee yem
0 JIBYM JIOpOTaM.
4. Cs3ublil Tpad G ocraercst CBSA3HBIM NPH yJAICHUHW JTIOOBIX 18 BepmmH (BMECTe CO BCeMHU
MHIMJIEHTHBIMU peOpamu). Ha3zoBeM paspezom m000e MHOXKECTBO M3 19 BeplIMH, IPU yHAIEHUU
KOTOPBIX Tpad TepsieT CBA3HOCTh, a KYCKOM JIFOOyI0 KOMIOHEHTY CBSI3HOCTH, KOTOpasi oOpa3yercs
opu yhajneHuu paspesa. M3BecTHO, 4To JIH0O0H Kycok, cojepkamuii meHee 10 BepiiuH, He
COJIEP’KUTCS HU B KaKOM paspese. JloKaKuTe, YTO HUKAKOW KYCOK HE COJIEP)KUTCS BHYTPU pa3pesa.
5. B cBs3HOM rpade mMexay JroObIMH ABYMS BEpIIMHAMM €CTh MapHIpyT U3 He Oosee ueM Tpex
pebep, a cTeneHb KakIoW BeplIMHBbI He Oonee, yem 4. Jlokaxute, yTto B rpade He Oosee 53-x
BEPILHH.
6. Kakoe MUHIMaIbHOE KOJUYECTBO PEOEp HYKHO YyIAIHMTh W3 MOJTHOTO rpada ¢ 15 BepmmHamuy,
4TOOBI OH IepecTall ObITh CBA3HBIM?
7. Jlokaxkute, 4To rpad, B KOTOPOM JItOObIE JABE BEPIIMHBI COEIMHEHBI POBHO OJHOW MPOCTOM
LIENBIO, SBISIETCS JEPEBOM.
8. Jlokaxxute, 94TO B JIepeBe JFOOBIE JIBE BEPIITMHBI COSTUHEHBI POBHO OJTHOM MPOCTOM IETIBIO.
9. Jlokaxxute, 4yTro B JIOOOM CBA3HOM rpade MOKHO YJAJIUTh BEPIIMHY BMECTE CO BCEMH
MHIUJACHTHBIMHA peOpaMu Tak, YTOObI OH OCTaJICS CBSI3HBIM.
10. V naps I'Bumona 6buto Tpu cbiHA, U3 ero noToMkoB 100 MMesno mo TpH ChIHA, a OCTaJbHbIE
ymepiu 0e3neTHeIMU. CKOJIbKO MOTOMKOB Yy I'Buona?
11. B crpane 100 roposoB, HEKOTOPbIE U3 KOTOPHIX COEAMHEHBI aBUATMHUAMU. VI3BECTHO, UTO OT
JT000T0 TOPO/Ia MOXKHO JIOJIETETH A0 JI000TO APYroro (BO3MOXKHO, ¢ TiepecaakaMu). JlokaxkuTe, 4To
MOYKHO TIOOBIBAaTh B Ka)KIOM TropoJie, coBepIInB He Ooiee a) 198 nmepenetos; 6) 196 nepeneros.
12. B rpade Bce BepUIMHBI HMEIOT CTETIEHb 3. JIOKaKUTe, 4TO B HEM €CTh IHKIL.
13. IlpuBeaure nmpumep rpacda, B KOTOPOM HauMEHbIIEE JOMUHUPYIOIIEE MHOXKECTBO HE SBISETCA
HE3aBHCHUMBIM.
14. Bepno mawu, uTo m000€ nmapocoyeranue rpada coaepKUTCs B HanOOJIbIIEM TapOCOYETaHUU?
15. Ilyctb G --- rpad Oe3 u30IMPOBAaHHBIX BepwiMH. Jlokaxute, 4ro G COAEPKHUT TaKoe
JnoMuHHUpYonee MHOXecTBO D, uto VG \ D Taxke noMuHHpytolee.
16. I'pad maxmaTHOTO Qep3ss uMeeT 64 KICTKM IIAXMaTHOW JOCKH B KAadyecTBE MHOXECTBA
BEPILHH, U JIB€ €r0 BEpIINHBI CMEXHBI TOTA U TOJIBKO TOT/1a, KOT/Ia OHU COEAMHEHBI X010M (ep3s,;
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AQHAJIOTMYHO OIpeNeNsaIoTcs Tpadbl Tpex Apyrux (GUryp: KOoHs, ClioHa U Jaapu. HaliTn HanMeHbIee
JOMHUHHPYIOIIEEe MHOXKECTBO JUIsl K&KIOTO U3 3TUX YeThIpeX rpados.

17. MuHuMakcHbIC 3a/1a4M Ha Tpadax.

18. [oxa3zaTk, 4TO B J1I0O0M rpade, UMEIOIIeM He MeHee JBYX BEpLINH, HalyTCs BE BEpIIHHBI C
OJIMHAKOBBIMH CTETICHSIMHU.

19. Kakoe MakcuManbHOE YHCIIO TOYEK COWICHEHUSI MOKET UMETh rpad Ha N BepLIMHAX

20. Jlokasatk, uTo nuameTp rpada, JOMOIHUTEIHHOTO K HECBI3HOMY rpady, He Oonbie 2.

21. SIBnsercs nu nepeBo ABYAOJbHBIM rpagom? Kakue monHble ABYIOJBHBIE Tpadbl SIBISIIOTCS
JIEPEBBAMMU?

22. Jlokazatb, 4to Tpad G CBsI3eH TOrja M TOJBKO TOT/AQ, KOrAa JUIs JIF0O0ro pa3OueHus BepIIuH

VG=V1V,, VinV=d, V15, Vo=, B rpade G Haiinercs pedpo, COSAUHSIONICE HEKOTOPHIS

nBe BepmuHbl XeViu yeVs .

23. CKOJIBKO KOMITOHEHT CBSI3HOCTH B Jiecy ¢ 76 BepmmHaMu u 53 pedbpamu? Kakoe MUHUMAaIBHOE
¥ MaKCUMAJIBHOE YHCJIO BUCSYUX BEPIIMH MOXKET UMETh TaKou jec?

OueHuBaHNue Pe3VJbTATOB PENICHNUSI CAMOCTOATEIbHON PA00THI
Pemenrie caMoCTOSTENbHBIX pabOT OCYIIECTBISETCS C IENIbI0 MPOBEPKH YPOBHS 3HAHWM, YMEHUH,
BJIaI[eHI/If/'I, IIOHUMAHUS CTYIIGHTOM OCHOBHBIX MECETOIOB MW 3aKOHOB H3y‘IaCMOI7I TCOpI/II/I HpI/I
pEIIeHNH KOHKPETHBIX MPAKTHYECKHX 3a/lady, YMEHHUS MPUMEHSATh Ha MPAKTHKE MOJYUYEHHBIX
3HAHHH.
Ka)kJas 3aJa4da olleHUBaeTcs B 3 Oayia:
3 - CTy,IleHT JIOTUYCCKHU HpaBI/IJII)HO peIHI/IJI HOCTaBHCHHYIO 33.[[21‘-Iy, BCpHO HpI/IMCHﬂﬂ TeopeTquCKHe
3HAHMA,
2 — B peHIeHI/II/I 3a1a4u COIlep)KaTCﬂ OIINCKU UIIN HOFpCHIHOCTI/I, YTO MOXET HpI/IBeCTI/I K HeBepHOMy
OTBETY NpPHU BEPHOH, B IEJIOM, JIOTHUECKON MOCIEN0BATEIBHOCTH pPACCYKIEHUM; 1100 BepHOE
pelIeHne He0CTAaTOYHO 000CHOBAHO;
1 — 3amaua He pelleHa, HO MMEETCs CYIIECTBEHHOE MPOJBIKEHUE B €€ PELICHUHU; MOXKET ObITh
pelIeHa 4acTh 3a/1a4M; MOKET OBITh M3JI0KEH BEPHBIN aJTOPUTM PEIICHHs 33aJaud ¢ HeyAadyHOU
MONIBITKON €r0 MPUMEHEHUS;
0 — pemenue 3a1a4u HEBEPHOE OO OTCYTCTBYET.
OrneHka 3a pelnieHre KOHTPOJBHOM MIM CaMOCTOSITENbHOM pabOThl BBICTABISETCS 1O CyMMe
HaOpaHHBIX 32 KWKIYIO 3a/1auy 0ajuioB :
MeHee 55% OT MaKCHMaTbHO BO3MOYKHOTO KOJIMUYECTBA 0aJsIOB - HEYAOBIETBOPUTENBHO,
55-69% oT MakcUMaIbHO BO3MOXKHOT'O KOJIMYECTBA 0aJlJIOB - YAOBJIETBOPUTENBHO,
70-84% oT MaKkcCHMaIbHO BO3MOXKHOTO KOJIMYECTBA 0aJJIOB - XOPOIIIO,
85-100% 0T MaKCHMAaJILHO BO3MOYKHOI'0 KOJTMYECTBA 0AJIIOB — OTIUYHO.
[IpuBeneHHbIE BBIIIE TOPOTOBBIE 3HAYEHUS MPOIEHTHBIX AMANAa30HOB MOTYT HW3MEHSTHCS B
3aBUCHUMOCTH OT CJIO)KHOCTH pa0OThI, KOJMYECTBA NPEUIOKCHHBIX 3aJad, oOImeld HWTOroBOn
KapTUHBI peleHus: paboThl 0 y4eOHOH rpyIe u Apyrux (pakTopos.

2. Bonpocsl k 3auery (U-OIIK 2.1.1, U-OIIK 2.1.4):

OcHoBHbIe onpenenenus. Onepamnuu Haa rpadamMu

Crenenu BepuuH rpaga

[IpencraBnenue rpada B maMsTH KOMIbIOTEPA

MapuipyTsl U CBSI3HOCTh

BepinHHas cBA3HOCTh U pebepHasi CBI3HOCTD

JIBycBsi3HbIE rpadbl

Ornpenenenne nepesa

OcTOB MMHHMMAJIBHOTO BECa

HezaBucumeie mHOKecTBa. llleHHOHOBCKasi eMKOCTh rpadoB
10 3anaya Pamcesd. @yHKIMsT HEIIOTHOCTU
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

11. lomuHHMpOBaHME U IOKPHITHS

12. TTapocoueranus. [Tapocoderanus B IBy10JIbHOM Tpade

13. Haubonpime nmapocoueTaHusl | 3aja4a O Ha3HAYCHUSIX

14. TInockue u mIaHapHbie rpadbl

15. DiinepoBsl rpadel

16. 'aMubTOHOBBI TpadbI

17. IlpaBunbHas packpacka. OLEHKH XpOMaTHYECKOI0 Yncia
18. Packpacka pebep

19. Packpacka muianapusix rpagoB. [Ipobrema deTbipex Kpacok
20. Anroputmbl Ha rpadax.

TecToBbIE 3alaHuA 1JId CAMOKOHTPOJIA IIPHA MOATOTOBKE K 3a4€Ty

OueHuTh 3HaUCHUE AUaMeTpa rpada, JOMOJIHUTEIBHOTO K HECBA3ZHOMY Irpady

Kax cBsi3anbl cTenieHn BepiivH rpada deg Vi u 4uciio ero pedep M, €ciu YUCIIo BEPIIMH PaBHO
n?

CymectByeT 11 rpad), IMEIONINI He MEHee IBYX BEpIINH, y KOTOPOTO BCE CTETICHH BEPIINH
pa3IMYHbBI?

Kakoe MakcumaiibHOE YHCII0 pedep MOKET UMETh HECBSI3HBIN rpad Ha 7 BepIIMHAax?

Bepno 11, yTo rpadbl, UMerolUe 0JUHAKOBOE KOJIHMUYECTBO BEPIINH KaXKI0H CTENeHH,
U30MOPQHBI?

SIBasieTcst U 1epeBo ABYAOIBHBIM rpadom?

Kakwue monHbie 1BYI0IbHBIC Tpadbl SBISIOTCS JTEPCBHIMU?

Kakoe MuHUMAaNbHOE YKCIIO BUCAYMX BEPILIUH B J€pEBE C UMCIOM BCEX BEpUINH, HE MeHee 27?
Kak cBsi3aHBI YKCII0 BEPIIUH 71 ¥ YHCIIO €ro pedbep M B aepese?

CKOIbKO KOMIIOHEHT CBSI3HOCTH B Jiecy ¢ 76 BepiimHamu u 53 pedbpamu?

CKOJIbKO IIEHTPaIbHBIX BEPIIMH UMEET 1€PEBO?

CKONBKO TOYEK COWICHEHUs (pa3AessSionIinX BEePIINH) MOXET UMETh AePEBO HA 71 BEpIIUHAX?
CKOJIbKO MOCTOB MOXET UMETh JIEPEBO Ha 71 BEpIIUHAX?

CKOJIBKO CYHIECTBYET Pa3IMYHbIX IEPEBbEB HA /7 TOMEUEHHBIX BEpUINHAX?

KakoBo xpomaTruueckoe 4yucio aepeBa, CoAepKallero He MeHee 2-X BepIIUH?

KakoBo xpomaruueckoe yuciio noaHoro rpada Ha n BepIiinHax?

Pamuyc rpada pasen r. Kakum moxet ObITh ero quametp D?

Ecnu »itnepoB nuki rpacda sBiasSeTcsl MPOCTHIM, TO KAKOBBI CTEIIEHU BEPIIUH JaHHOTO rpada?
SIBnsiercs mu AepeBo, UMEIOIIEee He MEeHee 2 BEPIIUH, TaMUJILTOHOBBIM rpadom?

SBasiercst Ty MOTHBIN Tpad, UMEIOIINUN HE MeHee 3 BepIINH, FTaMHJIBTOHOBBIM rpadom?
dopmyia Ditepa i rpada ¢ YUCIIOM BEPIIHH /1, YUCIOM pedep M U YuciioM rpaneii f.
Kakwue u3 rpados: Kz, Ka, Ks, K¢, K23, K24, K333, K44 — siBAsIIOTCS TUITaHApHBIMEU?

OTBeTbI HA TECTOBBIE 3aJlaHUA

Yi=1,.,n deg vi =2m
(ue Gompie 2.)
HET
Cnfl2
HET
Ia
K11uKip2
2
m=n-1
.23
.1 nm 2.
.or 1 non-1
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13.
14.
15.
16.
17. r<D<2r

18. BCE CTENEHU BEPIIMH PABHBI 2
19. Her

20. 1a

21. n—-m+f=2

22. K3, K4, K23, K24

S5 NS S

3. HpaBmIa BBICTABJICHHUA OLICHKH

Jlis maHHOW JUCIMIUIUHBI B COOTBETCTBUU C YYCOHBIM IUIAHOM BBICTaBIISICTCS OICHKA!
«3a4TEHOY, KHE3aUTECHOY.

OreHKa «3a4TEHOY BBICTABIISIETCS CTYIEHTY, BBITIOJIHUBIIEMY CaMOCTOATEIbHYIO pa0oTy Ha
OLICHKY HE MEHEE «YyJIOBJIECTBOPUTEIHHO» M MPOSBUBIIEMY HA MEPONPUATHU MPOMEKYTOUHON
aTTECTAllMy YMEHUS U HABBIKU, COOTBETCTBYIOIINE YPOBHIO, HE HUXKE MOPOroBoro. CTYyIEHT 3HAET:

- OCHOBHBIE TIOHATHUS TEOPUHU IPAQOB;

- OCHOBHBIE OTepanuy Ha rpadax;

- CBOMCTBA M THIIBI IPadOB;

- METpUKH Ha rpadax;

- KJJaCCMYECKHEe ONTUMU3AIIMOHHBIE 33]1a4M Ha rpadax.

CryaeHT MOXeT JenlarTh OIIMOKH, HO JOJDKEH WX HCHPABIATH CAMOCTOSITEIBHO IOCTE
JIOTIOJTHUTEIBHBIX (HABOAIIMX ) BOIIPOCOB MPEIO aBaTEIIs.

OneHka «HE 3a4TE€HO» BBICTABISIETCA CTYACHTY, NPOSBUBIIEMY HAa MEPONPUITHH
MIPOMEKYTOUHOM aTTECTAIlMM YMEHHS U HaBBIKU, COOTBETCTBYIOIIME YPOBHIO, HIKE TIOPOTOBOTO:

- CTyIeHT HEe MOKET BBITIOJIHUTh MTOCTAHOBKY 3a/1au, HE MOKET IIPOBECTH CPaBHUTEIbHBII

aHaJIM3 TaHHOM 3aJ]a4d C JPYTUMH, HE MOXKET ONPEAECIUTh METO/I €€ PEIICHUs] U IPOBECTH

Jake TMPOCTEHIINI aHAIU3 TIOTYYEHHOT0 pe3ybTaTa.

- CTyoeHT He MOXET IMPOBECTH CaMOCTOSTENbHO Jake O0a30Bble BBIUMCICHUS C

WCIIOJIb30BAaHUEM MaTEMaTHYECKOTo amnmnapara, He MOXET MOSCHUTh JJa)Ke BBHITTOJTHEHHBIC Ha

MPAKTUYECKHUX 3aHATUSAX BBIYUCICHUS U (UTH) JIOTUKY PEIICHHUS.

OI_IGHKa «HC 3a4YTCHO» BBICTABJISACTCA TAKIKC CTYACHTY, INOJTYUUMBIICMY Ha 3a4CTC 3adaHUC,
HO OTKa3aBIIEMYCs OTBCYATD.



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«Teopus rpagoB»

MeTOIlI/I‘IeCKI/Ie YKa3saHUuA AJIdA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

OcHoBHOM (hopMOii H3510)KeHUsT y4eOHOro mMarepuaia sBisoTcs Jekuuu. [1o 6onbIMHCTBY
TEM MPEIyCMOTPEHbl JOMAIIHUE 3aJaHMsl JUISl 3aKpeIUIEHUs JIEKLMOHHOI'O MaTepuana IIyTeM
IPUMEHEHHS €r0 K KOHKPETHBIM 3a7ayaM.

JIisi yCTIeUTHOTO OCBOEHUS TUCHMIUIMHBI OYEHb BA)KHO PEIICHHE JOCTaTOYHO OOJIBIIOro
KOJIMYECTBA 3aJa4, KaKk B ayJAUTOPUH, TaK U CAMOCTOATEIIBHO B KAauyeCTBE JOMALIHMX 3aJaHHM.
[Tpumepsbl pemieHust 3agad  pa3OuparoTCs Ha JIGKIMSIX W NPAKTUYECKUX 3aHATHAX, TPH
HE00X0IMMOCTH 110 HauboJiee TPYyAHBIM TEMaM MPOBOAATCS JONOJHUTENbHbIE KOHCYIbTaluu. Jlis
pelieHuss BcexX 3ajad HeoOXOIMMO  3HaThb M NOHMMATh JIEKIMOHHBIM Marepuan. llostomy B
nporecce M3y4eHUs [AUCLUILUIMHBI — PEKOMEHIYETCS peryssipHOe IOBTOPEHHE IPOHICHHOTO
JEKIIMOHHOTO MaTepuana. MaTepuall, 3aKOHCIEKTHPOBAHHBIN Ha JIEKIUAX, HEOOXOIUMO JI0Ma eIle
pa3 mnpopabaTeiBaTh M IpU HEOOXOAMMOCTH JAONOJHATH HHGpOpMauuel, MOJy4yeHHOH Ha
KOHCYJIbTAIHSIX, IPAKTHUECKUX 3aHATHIX WM U3 YIeOHOH JINTepaTyphl.

bosibioe BHMMaHuE JOHKHO OBITH YJENIEHO BBIIOJIHEHHIO JOMalIHel paboThl. B kauecTse
3aJaHUi A1 CaMOCTOATENIBHOM PabOThl J0Ma CTYAEHTaM IIpeularalorcs 3aJadd, aHaJIOTHYHbIE
pa3o0paHHBIM Ha JIEKIMAX U MPAKTUYECKHX 3aHATUSAX WM HEMHOTo OoJiee CII0XKHBIE, KOTOpbIe
ABJIAIOTCS PE3YJIBTaTOM OOBEIMHEHNSI HECKOIBKUX 0a30BBIX 3a/]au.

Jlis mpoBepKM M KOHTPOJS YCBOGHMsS MaTepuala B TeueHUE OOy4deHUs @pH caue
CaMOCTOSITENIbHBIX pa0OT MpenojaBaTesb 3a7acT BONPOCH MO3BOJIAIOIINE BBIICHUTh NOHUMAaHUE
Mmarepuaia. Takxke NMPOBOAATCA KOHCYJbTAlMM (IpU HEOOXOIMMOCTH) IO pa3dopy 3ajaHuil ais
CaMOCTOSITENIbHOM pabO0Thl, KOTOPBIE BHI3BAIIU 3aTPYAHEHMSL.

B koHIIe cemecTpa CTYAEHTHI CAAI0T 3ayerT.
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