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2 AHHOTAIIUA AMCHUITJINHBI

«KOMBHUHATOPHUKA U TEOPHUSA I'PADOB»

MHOro KOMOMHATOPHBIX BOITPOCOB MCTOPHUCCKH PACCMATPUBAIINCH H30JIUPO-
BaHHO, TIPEJCTABIISASA CIICIIMAIIBHOE PEIICHUE MPOOJIEMbl, BOSHUKIIEH B HEKOTOPOM
MaTeMaTUYE€CKOM KOHTEKCTe. B KOHIIe JBa/laToro Beka ObuiM pa3paboTaHbl 0OIIHe
TEOPETHUECCKUE METObI, TPEBPATUBIIINE KOMOWHATOPUKY B HE3aBUCUMYIO OTPACIIb
MaTeMaTHKHU.

JuctunnuHa o0beIUHSIET KIACCUUEeCKNEe KOMOMHATOPHBIE UIeH B UX 0000IICHUS ¢
MPUKIIATHOW MPOOIEeMaTHKOMN, B TOM YHCIIe, TeHEPUPOBAaHUEM KOMOHMHATOPHBIX 00b-
€KTOB, KomupoBaHueM. OOCyKaeTcs TEXHUKA padOThl C MPOU3BOASIIMMU (PYHKIIUS-
MU. bonbIroit pa3aen cBsi3aH ¢ 6a30BBIMU TOHATHSIMHE TEOPUH TpadoB U IpuMepaMu
aJITOPUTMOB Ha rpadax. DTOT pasies MOXXHO Ha3BaTh «IPHUKIATHON TEOpUEH anro-
PUTMOBY», TaK KaKk B HEM Ha BaXXHBIX MPHUMEPAX OOCYKIAIOTCS OOIIHNE TMPUHITUIIBI

JI0Ka3aTelIbCTBa KOPPEKTHOCTH AJITOPUTMOB U UX 3PPEKTUBHOCTH.

SUBJECT SUMMARY

«COMBINATORY AND THEORY OF THE COUNTRIES»

Many combinatorial questions were historically considered in isolation, repre-
senting a special solution to the problem that arose in a certain mathematical context.
At the end of the twentieth century, general theoretical methods were developed that
transformed combinatorics into an independent branch of mathematics.

Discipline unites classic combinatorial ideas and their generalizations with applica-
tion issues, including the generation of combinatorial objects, coding. We discuss
the technique of working with generating functions, to the basic concepts of graph

theory and examples of algorithms on graphs.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Henu n3y4yeHus: QUCHUTIIINHBL:

-opMUpOBaHKE BHICOKOW MaTeMaTuueCcKon KyJbTYphI;

-3HAKOMCTBO CTY/JICHTOB C OCHOBHBIMU MOHATUSIMHU, METOJIaMH U aJIropuTMam pado-
ThbI C IUCKPETHBIMU OOBEKTAMH;

-pa3BUTHE JOTUYECKOTO MBIIICHHUS;

-[IPUBUTHUE HABBIKOB MCIIOJIb30BAHUS MAaTEMaTHYECKUX METOJIOB U OCHOB MAaT€MaTH-
YECKOT'0 MOJICTIMPOBAHUS B TPAKTUUYECKON JEATEIBHOCTH;

-3HAKOMCTBO C COBPEMEHHBIMU MH(POPMALMOHHBIMU MOJEISIMHU (KOMOMHATOPHBIMU
U TpadoOBBIMH), MPUMEHSIEMBIMU MIPU PEIICHUH 3a]1a4 NpOo(heCCUOHATBHON eI TeNb-
HOCTH.

MeToabl U anropuTMbl pabOTHl C TUCKPETHBIMH OOBEKTaMU, SIBISAACH MPEAMETOM
U3yYEHUS TUCIUIUIMHBI, YYaCTBYIOT B Pa3BUTUHU JOTHUYECKOTO MBIIUICHUS U (POpMHU-
pPOBaHUY HAaBBIKOB UCIIOJIb30BAHUS MAaTEMAaTHYECKUX METO/IOB U OCHOB MaTreMaTHye-

CKOI'0O MOACINPOBAHUA B HpaKTHqCCKOfI ACATCIIBHOCTH.

2. B paMkax peanuzaiuu 1ejid peniarTcs yueOHbIe 3a/1a4i JUCIUILUTUHBI:

-pa3BUTH JJOTUYECKYIO KYJIBTYPY MBIIUICHUS CTY/ICHTA;

-pa3BUTh CIIOCOOHOCTH OOOCHOBBIBATh CBOM CY’KJICHHUSI U BBHIOOp METOJ/Ia PEIICHUS
BO3HUKAIOIIUX 3a/a4;

-chopMHpOBaTh HABBIKA MOCTPOCHUS MOJIEICH W MPOBEACHUS PACUETOB IS JIHC-
KPETHBIX CTPYKTYD;

-HAy4YHUTh CTYACHTOB IMPUMEHSATh OCHOBHBIE MaTEMaTHYECKHE METOJIbI, UCIOJIb3ye-
MBbI€ TP MOJCITMPOBAHUU PEAIbHBIX CUCTEM;

-BBIpa0OTaTh y CTYICHTOB METOJOJIOTHIO0 MaTEMAaTUYECKOTO MOIX0a K aHAIU3Y €CTe-

CTBEHHO-HAYYHBIX 33/1a4 U po0IeM U3 JpyTrux obiaacTei;



-BBIPa00TaTh y CTYAEHTOB CIIOCOOHOCTbH CO3/1aTh MATEMAaTHUECKYIO MOJIEb paccMar-
pUBAaEMOro 0OBEKTa U MPOBECTHU €€ I€TAIbHOE UCCIIEA0BAHNE C AHAJIN30M PE3YJIbTa-

TOB.

3. B pe3ynbrare nusyueHus IUCHMILUIMHBI CTYACHTHI TOJDKHBI TPHOOPECTH 3HAHUS 10
CIEAYIOLIEH TEMATHKE:

~-OCHOBHBIE KOMOMHATOPHBIE KOHCTPYKIIMH U TIPUEMBI;

-noHsTHE TTpou3Boasiei GyHkuun. OTHOPOIHBIE U HEOAHOPOHBIE PEKYPPEHTHbBIE
YPaBHEHHS;

-IPUEMBI U aJITOPUTMBI IEPEUUCIUTETHHON KOMOUHATOPUKY;

-IIPUHIUI BKJIFOYEHUS] — UCKITFOUECHUS U €TO IPUMEHEHUS;

-TIOHSATUE OMHAPHOTO OTHOILEHUS, €T0 MPEACTABICHUS U CBONCTBA;

-aJTOPUTMBI IOCTPOCHUS KJIACCOB DKBUBAJIEHTHOCTH, TOITOJIOTUYECKON COPTUPOBKH,
TPaH3UTUBHOTO 3aMbIKAHUS;

-IIPOCTEHIINE ONPEeeICHUS M CBOMCTBA IpadoB;

-OusepoBbl Lenu. JlepeBbs, Kapkachl. [ TaBHbIE LIUKIIBI U KOLIMKJIBL. [[By10JIBHBIE Tpa-
N3N

-raHapHocTb. [omeomopdusm rpados. Packpacka rpados. [lapocoueranus.

4. B pesynbrate U3yueHUs! AUCLUIUIMHBI CTYAEHTHI JOJIKHBI IPUOOPECTH CIIEAYIO-
1[1€ YMEHHUS:

-pelaTh KOMOMHATOPHBIE 3a/1a4M Ha MCIOJIb30BAaHUE MPABUII YMHOXKEHUS, CIIOXKE-
HUS, JOTOJHEHUS, B3aUMHO-0THO3HAYHOE COOTBETCTBHUE (COUETAHUS C TOBTOPEHUSI-
MU), IPUHIIMIA BKIFOUEHUS-UCKIIOUCHUS;

-MCTI0JIb30BATh alllapar NPOU3BOAAIINX (PYHKIIHI AJIs1 CBeIeHUSI KOMOWHATOPHBIX 3a-
J1a4 K 3aJlauaM MOJIMHOMHUAIbHON anreopsl;

-MCTI0JIb30BATh AJITOPUTMBI NIEPEUNCIUTENIbHON KOMOMHATOPUKY ISl IEPEUHCIICHUS
IIOZIMHOKECTB, JIEMEHTOB JIEKaPTOBOI'O IIPOU3BEACHUS, IIEPECTAHOBOK;
-IIPUMEHSTH anroput™bl kogupoBaHusi RSA, Xahdmena u nonmHOMHAIBHOTO KOJIU-

pOBaHuS;



-CTPOUTD SUJIEPOBY LI€TIb, MUHUMAJILHOE OCTOBOE JIEPEBA HAIPY>KEHHOTO rpada, r1aB-

HBIC ITUKJIbI 1 KOITUKIJIBI, HauOoJIbIIIEe IMapoCoO4YCTaHUA.

5. B pesynbrare usydeHus JUCIUILUIUHBI CTYACHTHI JJOJHKHBI MPUOOPECTH HaBBIKH Pa-
OOTBI C aJITOPUTMAMU MEPEUUCIUTEIHHON KOMOMHATOPUKH, aJITOPUTMaMU Ha OMHAp-

HBIX OTHOIIEHUSX, TOCTPOEHUSI OCHOBHBIX XapaKTEPUCTUK IrpadoB.

3.2 Mecrto nucuumiannabl B ctpykrype OITOII

JlucuuranHa U3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUILUIMH Y4eOHOTO TJIaHa:
1. «Anrebpa u reoMeTpus»

2. «MadopmaTuka

3. «MaTremMaTuuecKuil aHaJIn3»

4. «JluckpeTHast MaTeMaTUKa M TeopeTudeckas HHHOPMATHKAY

1 00ecTeurBaeT U3yUYCHUE MOCISAYIONTUX TUCIIUILIAH:

1. «Maremarnyeckas JIOTUKA U TEOPUST aJITOPUTMOBY

2. «KommbrorepHas rpadgukay



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
YK-1 Crnioco0eH oCyIIEeCTBISATh OUCK, KpUTUYECKUI aHaJIN3 U CUHTE3 HH(pOpMa-

ouu, IPpUMCHATH CUCTEMHBIH nmoaxon 4 pCuICHUA IMOCTAaBJICHHBIX 3a1a4

VK-1.2 Ipumensiem memoovl cucmemHo2o no0xo0da u KpUmu4ecko2o aHaiu3da npo-
OnemHbIx cumyayutl, paspabamuoléaem cmpame2uro 0etcmsauil, NpUHUMaem
KOHKpemmuble peuleHust Ois ee peaiusayuu

OIIK-1 Crnoco0eH NpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIeHH)KEHEPHbIE 3HAHMS,
METOJIbl MaTeMaTUYECKOr0 aHaJM3a U MOJAEIMPOBAHUS, TEOPETUUECKOTO U
IKCIEPUMEHTATBHOTO HCCIIEIOBaHMS B TPO(HEeCCHOHABHON NesSTeIbHOCTH,

OIllK-1.1 3naem ocnosvl svicuieli mamemMamuKy, UUKY, OCHOBbL BbIYUCTUNMENbHOLL
MEXHUKU U NPOSPAMMUPOBAHUSL




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

0 HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | Beenenue 1
2 | OcHOBHBbIE TOHATUS KOMOMHATOPUKH 3 3 20
3 | buHapHbIe OTHOLIEHUS 3 2 20
4 | OcHOBHBIC TOHATHUS TEOPUH I'paoB 3 3 15
5 | HepeBbs 2 3 17
6 | [InmanapHOCTH 2 3 17
7 | Ilouck KpaT4alnux myTen 2 3 20
8 | 3axkmroueHue 1 1

Hroro, au 17 17 1 109
N3 HuX ay Ha KOHTPOJIb 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 144/4

4.1.2 Copepxanue

Ne
n/n

HanmeHoBaHue TeMbI
JTACHHUAILIMHEI

Conepxanue

1

Bsenenue

HcTopus popmupoBaHus JUCHUILIMHBL. 3HaY€HUE THUCLHU-
IJIMHBI B MOZACIIMPOBAHUY.

OcHOBHBIE TOHATHS KOMOMHATO-
PHKH

Pa3merenus u couetanus 6e3 MOBTOPEHUH ¢ MOBTOPEHU-
aMu. bunom HproToHa 1 ero KoOMOMHATOPHOE HCIIOJB30-
BaHKe, OMHOMUaNbHbIe K03 dunmenTsl. Yucna CTupiaus-
ra IepBOro M BTOPOIro poja U Ux cBoicTa. Yucina bena.
[TpyHIMI BKITIOUEHUS — UCKJIIOYEHHS ¥ €r0 IPUMEHEHUS.
3amaga o 6ecniopsiakax. [Ipunnun Jupuxie u ero mpume-
HEHUE.

BI/IHapHBIe OTHOIIICHUA

CaoiicTBa 6MHapHbIX oTHOIIEHHH. CriocoOsl 3aanus. OT-
HOILIEHUSI 3KBUBAJIEHTHOCTH M TOJEPAHTHOCTU. MeTof
packpacku. OTHOLIEHUS NPEANopsIKa U nopsiaka. Anro-
PUTM TOIOJIOTMYECKON COPTUPOBKHU. YacTMYHO ynopsao-
YEHHbIE MHOXKECTBA, IMarpamma Xacce. TpaH3uTuBHoOE 3a-
MBIKaHHE OMHAPHOTO OTHOIIEHUS. AJITOpUTM YopIiena.

OcHOBHBIE IIOHATHS TCOpHHU I'pa-

¢os

[IpocTeiimue onpeneneHus u cBoUcTBa rpados. MeToas
npezacTaBieHus NaHHbIX. [louck B m1yOMHY U B IIUPUHY.
CBS3HOCTb, TOMCK MOCTOB ¥ KOMIIOHEHT CBSI3HOCTH. AJIro-
put™ Kocapaiito u [llapupa. DinepoBsl U raMUIBTOHOBBI
rpadsl. Anroputm Onépu.

8




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
5 | AepeBbs Hepesbs, Teopema Kanu, xon IIprodepa, kopHeBble aepe-

Bbs. O0xox nepesa, nepedop ¢ Bo3BpaToM. MeTos BeTBel
u rpanun. Kapkacel. [1aBHbple nUKIIBI U pa3pe3sl. MuHu-
MaJIbHbIE OCTOBBIE JIEPEBbSI HArpyKeHHBIX rpados.. XKan-
Hele anroputmbl Ilpuma u Kpackama. C6anancupoBaH-
HbIE IepeBbi. YepHO-KpacHbIE AepeBbs. [IBy10IbHBIE pa-
¢s1. Teopema Kénura, mapocoyeranusi, HOCTpOECHHE MaK-
CHUMAJIBHOTO [TapOCOYETaHUS.

6 | [InmanapHOCTB

[Tnanapuocts. Teopema Ditnepa. [omeomopdusm rpados.
Packpacka rpagoB, Teopema XuByaa, IBpUCTHUECKUE ME-
TOJBl pacKpacku. Xpomarhuyeckue rpadsl, Xpomaruie-
CKHE MHOTOYJICHBI.

7 | Ilouck Kpar4auiuux myTeu

3amaya HaXOXKAEHUs KpaTyailmux myteil B rpade. Anro-
putMmbl Poppaa-bemnmana, [elikerpel u Ononaa. Kparyaii-
LU MyTh B JIAOMPUHTE (BOJTHOBOM alropuT™M). DBPUCTH-
YEeCKHE aJITOPUTMbI MIOMCKA: MypPaBbUHBIN aaropuTM™, aj-
roput™m A*.

& | 3akmrouenue

O0630p NpUITOKESHUH.

4.2 IlepedeHb J1a0opaTOPHBIX padoT

JlaGoparopHbie pabOTHI HE MPETYCMOTPEHBI.

4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

HaunmeHnoBaHue NMPaKTUHYIECCKUX 3aHATHH KoauuecTtBo ayl. 4acoB

1. HpI/IHHI/IH BKIIFOUCHHA-UCKIIIOUCHM .

1

2. llpunuun dupuxie.

3. UccnenoBanne OMHAPHOTO OTHOIIEHHUSI.

4. AAropuTMBI TOIIOJIOTUYECKON COPTUPOBKHU U YOpIIesuIa.

5. [locTpoenwue 3itnepoBoii 1ienu B rpade.

—t | | DN | =

6. HOCTpoeHI/Ie MHWHHUMAJIBHOT'O OCTOBOT'O ACPCBA HAT'PYKCHHOI'O I'pa-

da.

7. Kon Iprodepa

8. ITonck MOCTOB M KOMIIOHEHT CBA3HOCTH.

9. Anroputm Kocapaiito u llapupa.

10. ITocTpoenue siinepoBa myTH B rpade.

11. ITocTpoeHune HauOOIBILETO MAPOCOYETAHMS.

12. TlpaBunbHas packpacka rpada.

13. HaxoxieHrne KpaT4aliux myTen B rpade.

14. Kparyaiiiuuii myTh B JJaOUPUHTE.

— N = === ==

HUrtoro

[a—
3




4.4 KypcoBoe npoeKTupoOBaHHe

KypcoBas pabota (IIpoeKT) He IPEeTyCMOTPEHBI.

4.5 Pedepar

Pedepar e nmpenycmotrpeH.

4.6 I/IHIII/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

B npouecce o0yuenus no aucuurmiiuHe « KomOuHaTtopuka u Teopust rpagoB» cTy-
JIEHT 00s13aH BBIMOIHUTH NHIMBUAYyaTIbHOE TOMAIIIHEE 3a/JaHKE 110 MIEPBOM TEME Ky -
ca (M3 Nel) - bunapusie oTHomieHus. [locne ero BbIMONHEHUS MpeaycMaTpyuBa-
ercs npoBepka MJI3 Nel mpenogaBarenem, a nanee 3ammra (B T€YEHUE ceMECTpa
Ha KOHCYJBTAIIMOHHBIX 3aHSATHUSAX) BBIIOJHEHHON pabOThl UM MPOBEEeHUE PabOTHI
HaJ OIMOKaMH, eciii 3To Heooxoaumo. Bemmonunenue N3 Nel, opopmienue pere-
HUS CTYJIEHTaMU OCYLIECTBIISETCS MHAUBUAYAIbHO MO TPEOOBAHUSM, IPUHATHIM B

CIIoIOTY ”JIDTN™.

TpeboBanus 1o ohopmienuro NJ13:

» ®opmat ohopMIICHUS: MPOU3BOIBHBIN (popMarT (TIeUaTHBIA WK PYKOTTMCHBIN).
[Tpu BBIOOpE medaTHOTO opMaTa CielyeT MUCHOIb30BaTh penakropsl Word
wiu Excel. IIpu BeiOope pykonucHoro popmara ciieayer ohpopMuts paboTy Ha
JBOMHBIX JIMCTaX B KJIETKY WM JIUCTax (popmara A4, niau B TeTpaau (B KIETKY)
o0beMoM He Oonee 12 TUCTOB.

* IIpu pykonucHom odopmiiennn MJI3 cienyer nucarb akKyparHO Y€pHBIMU
WIM CUHUMH YEpPHUJIAMU, C 0043aTEIbHBIM HCIOJb30BAHUEM JIMHEHWKHU U Ka-
paHjaiia npu BeIMoaHeHuH uyeptexeit. [Ipu neuatnom odopmuenuun UJ3 pe-
KOMeHyeTcsl ucnoib3oBath mpudt Times New Roman, Calibri unu Ariel;
pa3mep mipudra 12-14 myHKTOB, MEKCTPOUHBIN uHTEpBan 1,15-1,5 myHKTOB.

Kaxmyto 3amauy crneayetr opopmMiisiTh Ha HOBOM JIMCTE.

10



Tabnuupl 1 pUCYHKH ciaeayeT opOpMIISTh, MPUACPKUBASICH CKBO3HOTO IPO-
cmoTpa. T.e. eciu B 3ajaue MpeyCMOTPEeHA TaOIUIA WM PUCYHOK, TO OHU
JOJIKHBI TPUBEJEHBI BHYTPHU WM B KOHILIE pemaeMoi 3aaaun. O0miee mpuio-
JKEHUE ISl BCE PUCYHKOB U TaOJIHI] HE TIPETyCMaTPUBACTCA.

O6bem MJI3 3aBUCHUT TOJIBKO OT KOJHWYECTBA 3a7ad W/WIW 3aJaHUN. KaKaas
3a7a4a J0JKHA COIEp)KaTh UCXOAHBIE JaHHBIC, PEIIICHUE U OTBET.
KonnuecTBO HUCTI0/IB3YyEMBIX HICTOUHUKOB HE OTPAaHUYCHO.

NJ13 cocTtouT u3: TUTYILHOTO JucTa (Ha3Banue auciuiuinabl, @O, 3BaHMe
npenoaasaressi, Homep rpyimnbsl, DO cTynenTa, Homep BapuaHTa, Jiata cia-
g1 pabOThI) CIIMCKA PEIICHHBIX 3a7a4 W/WIIN 3aJJaHui, CITUCKA HUCIIOIh3yEeMbIX
HCTOYHUKOB.

®dopmar caauu paboThl 3aBUCUT OT OOIIMX TpeOoBaHMI YHHUBepcuTeTa (Mpu
ouyHOM oOyuenuu - /I3 cmaercsa mpemogaBaTesii0o B MTUCbMEHHOM BUJE WU
MeYaTHOM BU/IC; PU TUCTAHIIMOHHOM OOYYEHHH - B IIEUaTHOM HJIU DJICKTPOH-
HOM BHJI€ pa0O0ThI pazMeniaetcs B Moodle uiu oTrpaBistoTcs MpenoaBaTesto

Ha AJICKTPOHHYIO TIOUTY).

11



4.7

4.8

[TprmepHsle BapuaHTEl U 3Nel «BHHapHBIe OTHOIIEHIED)

Oraome:

Bap. 1 (930107)
€ JANAHO HA MHOXKECTDE ABYIHAMHLIX THCEN

M=(86;76:66:96;43) : abRed & a < ¢,b 2 d. Bunomumre
CACAVIONINe WIANNR]

1.

2.

HADHCYIITE rpad OTHOWENNS I MNOCTPOITE MATPHILY
CMEKHOCTH 3TOr0 rpada;

ONpeaenuTe, ABIACTCR am OTHOWEeHIe
|'K'¢:II‘HI"“NIH$I. mlTlllm’ll‘ﬂ'“NlH“. CHMMETDIMTHIIM,
ANTHCHMMCTPIMILIM, ACHAMMCTPIMHLIM, TPARITHTHBHEIM.
Iadire 0BOCHOBANIG CBOMM OTBETAM;

Bap. 2 (930107)

OTnomense 30810 HA MEOKECTDE ABYIHAUHLIX 9HCe]
M=(71:95:56:55:67) : abRed + a = d.b < c. Bumonmrre
CACAYIOUBIE TTAHIS:

1. mapucyiiTe rpap OTHOIIEHHS H OOCTPONTe MATPHIY
CMERHOCTH 3TOTO Tpada;

2. onpeaeante, ABISCTCS an OTHOWICHIE
PeIIeKCHBHLIM, ANTHPeqUICKCHBHEIM, CHMMETPIRTHLIM,
ANTHCHMMETPHIHEIM, ACHMMETPHYHLIM, TPAHMITHDNEDL.
Haitre offocHoBAIIIE CBOMM OTRETAM;

3. onpegenuTe, ABARETCE AN 9TO OTHOWEHHE OTHOWCHIEM 3. onpeneanTe, ABIACTCA [ HTO OTHOWEHNE OTHOLICHIEM
SKBNBANCHTHOCTH, OTHOMIERHEM NOpaaka (cTpororo, IKBUBATIEHTHOCTH,  OTHOMIEHNEM [OPANKa  (cTpororo.
HECTPOTOTO, ACTIHHOTO, JIHHCTHOTO ); Aad HECT PONorn, HACTHHHOTO, HEHOTO); aaire
OGOCHOBAINE CROCMY OTBETY: OGOCHOBAIIE CHOEMY OTBETY!

4. OTDHCTBTC, TIPS EC I am K ITOMY OTHOILIC] L 4. oTpeTETC, TPasCHIA amn K DATOMY OTIIOIIC IR

ATITOPHTM TONONOFHYECKO COPTHPORKN; €O AITOPITM
NPEMEHNM, NPHMEHNTe €10 OPHBEINTe  NPOTOKON
paloTEl ANTOPHTMA, HATEPOPETHPYA ©M0 Ha Tpade
B OMATPHIE CMEKHOCTH (418 ONPeacIeHmocTH  npH
NpoBepKe, NPH HAMHMEN  HECKOJBKIX  MISHEMATILHLIX
WEMEHTOR  OOTOBOPHMCA  BLIGHPATE  DEpBLil = B
nexcukorpadudeckos  nopanke); gadte  olnac
CMEIC AATOPRTMA TiII{L‘l()I"I‘llY'R(M'I COPTHPORKI (;
EATECTBE OTBETA OPHBECTH JHHEHHO  VOOPAZOTE
SMEMEHTE MHOKCCTRA.

ANFOPATM TONOROTHMECKON COPTHPOBKH; eCIH ANTOPHTAM
NPHMEHHM, OPMMCHATE €ro:  OpHBEINTe  NPOTOKOI
pafoTil ANTOPHTMA, HHTEPOPETHPYA €ro Ha rpade
B MATPHLE CMEKHOCTH (078 ONpESeNeHHOCTH OpH
NPOBEPKe, NPH BATHMHE  HECKOABKEX  MITHEMATLILIX
WEMEATOR  OOTOBOPHMCA  DWONPATE — OepBLll B
JeEcHKOrpadurieckoM  nopaake):  gafTe  ofnacnenne
CMBICTY ATTOPHTMA TOOOJOrHYUecKoll copTuposks. B
KaUecTDe OTBETA OPHBCCTH JIMHEHO  YIOPAAcieHHLc
AMEMEATE MHOECCTEA.

Bap. 3 (930107)

OTnowenne 3agaHo HA MHOKECTBE ADYIHATHLX SHCEN
M=(47:36;99:11:28) : abRed < a < ¢,b < d. Bunommre
CACAYIOUIE FATAHNA:

1.

2.

Hoxman

HApHCYATE rpad OTHOWEHHA N OOCTPONTE MaTpPHIY
CMEKHOCTH 3TOT0 rpada;

anpeaenTe, SBAACTCR am OTHOLIEHIE
pehICKCHBHEIM,  AHTHPEpICKCHBHLM,  CHMMETPINTHEIM,
AHTHCHMMETPIMHLIM, ACHMMCT PIMHEDM, TPAHIITHBHEIM.
Tadire obocnos: P CROMM OTBETAM;

ONPEemITe, ABIACTCA I 5TO OTHOWCHNE OTHOWCHIEM
IKBHBANCHTHOCTH, OTHOMIEHNEM NOpafka (cTpororo,
HECTPOTOTO, HACTIHHOTO, SIHHCRBOTO); Aaitre
OGOCHOBAHNE CROCMY OTBETY:

OTBETLTE, OPHMERNM 1IH K 9TOMY  OTHOIIEHHK)
ATTOPHTM TONONOFHYECKOR COPTHPOBK 1 ASTOPITM
NPEMEHNM, NPHMERNTE  €r0.  OPHBEeINTe  NPOTOKON
paloTEl AATOPHTMA, HHTEPOPETHPYA ©M0 Ha Tpade
I OMATPHIE CMOKHOCTH (4018 ONpPencIenmocTH  npH
NpoBepKe, NPR HATHYHE  HeCKOTBKIX  MIHIMATLHLIX
WEMEHTOB  MOTOBOPIMCE  BRGHPATE  OepoLlil  §
nexcukorpadudeckos  nopsanke); aadite  obnscnenne
CMBICTY  ATTOPHTAMA  TONOAOTMHecKoll copruponkun. B
KAMECTBE OTBETA OPHBECTH JNHEHHO  VOOPANOMCHHLIE
WEMEHTE MHOKCCTEA.

Jlokiiaa HE PEeyCMOTPEH.

Keiic

Ketlic He nmpegycMoTpeH.

Bap. 4 (930107)

Omnomenne 3anano Ha MOEOKECTDE OBYINAYHLIX 9HCET
M=(16:55:49:91:46) : abRed ¢+ a = ¢,b =2 d. Bunomire
CIARTYIOUINE WATANIA:

1. mapucyiiTe rpap OTHOWEHNS H NOCTPONTE MATPHIY
CMERHOCTH 3Toro Tpada;
2. onpeaeanTe, anagReTes am OTHOWEHNE
PedAEKCHBHEIN, AHTHPEVIEKCIBHEIM,  CHAMETPITHEIM.
ANTHCHMMCTPHYMHEIM, ACHMMETPHHED, TPANMITHINEM.
Hadtre ofOCHOBAHIE CHOMM OTBOTAM:
ONpefeTUTe. ABIACTCA S 9T0 OTHOWEHNE OTHOMCHITEM
IKDHBATIEHTHOCTH,  OTHOIMIEHNCM DOPAOKa  (cTpororo,
HECT POTOro, HACTHUHOTO, AHBERROTO); aaire
OBOCHOBANNE CHOCMY OTBET)
4. OTBETLTE, DOPIMEHNM M K  3TOMY  OTHOIICHNKY
ANFOPATM TONOROTHHMECKON COPTHPOBKH; €CIIH ATTOPHTM
NPHMERHM, ORMMEHHTe ©fo!  OPHBEANTe  NPOTOKO
paGoTH  ATTOPHTMA. WNTEPNPETHPYA €ro Ha rpade
H o MATPHIE CMEXHOCTH (I8 ONPENeseHHOCTH NpH
NPORCPKe, NP EATHUHE HECKOTE MEHIMATLHEX
AEMEHTOR  AOTOBOPHMCA  DWONpATE  DEpBell B
JeKcHKorpadurieckos  nopaake); gaiite  of0nacnenne
CMBCTY  ArOpITuda TOMOAOT HHECKOR COPTHPOBKI, B
KaUecTDe OTBETA OPHBECTH JIMHEHO  YIOPASC-ieHHbLe
AEMEHTE MHOBCCTEA.

4.9 Opranu3amnus u y4e0HO-MeToIYecKoe ofecrnedeHne CaMoCTOsITeJILHOM pa-

00ThbI

N3yueHnne TUCIUIUITMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON pabOTOM CTY/ICH-

TOB C pPCKOMCHAOBAHHBIMH ITPCIIOAABATCIICM y‘-IC6HBIMI/I, HayYHBIMHU HCTOYHUKAMHU U
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nH(}OpMAIMOHHBIMU pecypcaMu ceTu MHTepHeT.

[InanrpoBaHue BpeMEHH JJIs1 U3YUCHUS JUCHUIUIMHBI OCYIIIECTBIISIETCS Ha BECh
nepuoj o0yuenus. O0yyaromumMcs, B paMKax BHEAyJUTOPHON CaMOCTOSTEIIbHON pa-
00TbI, HEOOXOIUMO PETYJIAPHO JOTMOITHATH CBEICHUSMH U3 TUTEPATYPHBIX UCTOUHHU-
KOB MaTepuas, 3aKOHCIIEKTUPOBAHHBIN Ha JIeKIuAX. [Ipu 7ToM Ha OCHOBE M3y4YeHUs
PEKOMEHI0BAHHOM JTUTEPATYPHI 1IEI€CO00PA3HO COCTABUTH KOHCIIEKT OCHOBHBIX I10-
JIO’)KEHHH, TEPMUHOB U OIPEeICHUM, HEOOXOIUMBIX ISl OCBOCHUS Pa3/IeioB yueo-

HOM JUCIHUIUINHEI.

Opnnoit n3 GopM oOydeHHs] U KOHTPOJIS CaMOCTOSITEIIBHOM PabOThI SIBISICTCS
KOHCYJIFTUPOBAHUE IO HOBBIM HAyYHBIM HAMpPABICHHUSIM, OCYIIECTBIIEMOE PYKOBO-
TUTESIMA HAyYHBIX HAPaBICHUM pabOThI KaeAphl, peaau3yomei JaHHYI0 TUCIIH-
miuHy. OOBIYHOE KOHCYJIBTHPOBAHKE TIPEATIOIaraeT 0COObIM 00pa3oM OpraHN30BaH-
HOE B3aMMOJICHCTBHE MKy MperoaaBaTesieM U CTYJICHTaMH, IIPH 3TOM IIpe/Imoia-
raeTCs, YTO KOHCYJIFTAHT 3HACT TOTOBOE PEIICHHUE, KOTOPOE OH MOXKET IPEANHICaTh
KOHCYJIBTUPYEMOMY, U OH BJIQJICET CIIOCOOaMHM JCATEILHOCTH, KOTOPhIE YKa3bIBAIOT
nyTh perieHus mpobnemsl. HayuHoe ke KOHCY/IBTHUPOBAHUE B paMKax JUIHOTO 00-
IICHUS WJIM B paMKax 3acelaHusl HAyYHOTO CEMUHApa He MpeAroiaracT 3HaHHe To-

TOBBIX PELICHUH, TaK KaK CBA3aHO C aKTyaJIbHOM Hay4YHOH MpOoOJIeMaTHKOM.

Texymas CPC IIpumepnas
TPYA0eMKOCTb, a4

Pabora ¢ 1eKInOHHBIM MaTepuanoM, ¢ y4eOHOM JTuTepaTypoi 20
Omnepesxaromiasi caMoCTosITeNbHasE paboTa (M3yueHrne HOBOTO Mare-

puaia 1o ero u3J0KEHHUS Ha 3aHATHSIX) 18
CaMoOCTOATENIBHOE U3YUYEHHE PA3AEII0B TUCLUILINHEI 0
BeinonHnenye foMaliHuX 3alaHUM, JOMAIIHUX KOHTPOJIBHBIX paboT 18
IToaroroBka k JabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMHU-

HapCKUM 3aHATHIM 0
[ToaroToBKa K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 18
Brinonnenue pacueTHo-rpadguyeckux padoT 0
BrinonHeHne KypcoBOro poeKkTa WM KypcoBoil paboTsl 0
ITouck, u3ydyeHue u npe3eHtanus nHPopMalK Mo 3a4aHHOM Mpo-

OnemMe, aHAIM3 HAYYHBIX MyOIMKAIN 110 3aIaHHON TeMe 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
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Texymas CPC IIpumepHas
TPYA0EMKOCTb, a4

Ananuz JaHHBbIX I10 33.,[[8.HH01>'I TEMEC, BBIIIOJIHCHHUEC pACUYCTOB, COCTAB-

JICHHE CXEeM U MOJIeJIel, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3aueTy, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 35
HUTOI'O CPC 109
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 [Ho3nnsixoB, Cepreit Hukonaesuu. /{uckpernas marematuka [Tekcr] : yueO. 493
JUIs BY30B IO HampaBieHusM noaroT. "WHdopmaThka U BBIYUCI. TEXHHUKA”,
“Uudopmarmonnsie cuctemsr’, "NHpopmarmonnas 6e3omacnocts” / C.H.
ITo3gusaxos, C.B. Peidun, 2008. -448 c.

2 HoBukoB @.A. JluckpeTHast Mmaremarvka: Y4eOHUK [ By30B. 3-¢ u3d. Cran- | Heorp.
JapT TPETHETO MOKOIEeHUs [ DNeKTpoHHbIN pecypc]/ @.A. HoBukos, 2017. -496
c.

3 [No3nuskos, Cepreit Hukonaesuu. KommeiorepHas maremaruka [ Tekcr] : yueO. 406
noco6ue / C.H. IToznusxos, C.B. Peioun, 2005. -64 c.

4 Huckpernass MaremaTtuka. Peanmuzanmsi mnepexitrouaTeNbHBIX (YHKUIMA B | HEOTp.

yHuBepcanbHbIX Oazucax [Texct] : Yueb. mocobue / [A.B.KpaitHukos,
JLLA.Yyrynos, I'1.Crenamxun, B.C.®@omuyues], 2002. -87 c.

JlomonuuTenpHas IuTeparypa

1 Kysnemnos, Oner [lerpoBud. [luckpetnas maremaruka st uH>kenepa [Tekct]/ | Heorp.
O. I1. Ky3uenos, 2007. -394, [1] c.

2 Axo, Anbdpen B. Ctpykrypsl AaHHBIX U anroputMmsl [ Tekct] : Mmonorpadus / 43
A.B.Axo0, [1.9.Xonkpodr, [Ix./.Vneman, 2001. -382 c.

3 JluckpeTHas MareMaTuka [ DIIEeKTPOHHBIN pecypc] : METOJ. yKa3aHus 110 pelie- | HEeorp.

Huto 3ana4d / Cankt-IleTepOyprckuii rocyIapCcTBEHHBIN IEKTPOTEXHHUUECKUIH
yHuBepcuteT uM. B.M. Vnesnosa (Jlenuna) "JIDTU”, 2013. -1 1. ont. quck
(CD-ROM)

4 AcanoB M. O. JluckpetHass mareMaTuka: rpadbl, MaTPOWIbI, AJITOPUTMBI | HEOTD.
[DnexrponHsIii pecypc] : yueoHoe mocodue / M. O. Acanos, B. A. bapanckuii,
B. B. Pacun, 2020. -364 c.

5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH «H-

TEPHET», HCIIOJIb3YCMbLIX IIPH OCBOCHHH THCHUILJTHHBI

Ne ni/n DJIeKTPOHHBII ajpec

1 O6cyxnenne u C++ peanuzanmsi anTOPUTMOB Teopuu TpadoB U KoMOMHATOPUKH. https:
//e-maxx.ru/algo/

2 O0630p smuTeparypsl 1o Teopuu rpadoB u xKomOuHaropuke.http:// www.diary.ru/~eek/p
52629673 .htm
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Ne i/ DJIeKTPOHHBIN aapec

3 CryneHueckasi Hay4uHas JlabopaTropus 10 BEIUMCIUTEIbHONU KomOnHaTopuke.http://vk.etu
ru/

5.3 Anpec caita Kypca

Anpec caifra kypca: https://vec.etu.ru/moodle/course/view.php?1d=12959
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnst nucturuinabl «KomObuHaropuka u Teopus TpadoBy MpeayCcMOTPEHHI Clie-

aytomue GopMbI MPOMEKYTOUHOM aTTECTAIMK: 3a4eT C OICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

®opMa rpoBeACHUS, periiaMeHT TU(PdHEepEeHIUPOBAHHOTO 3a4€Ta U IIPaBUIIa BbI-
CTAaBJICHUS OLICHKU ONIPEAEIISIOTCS JISKTOPOM T KaKJI0r0 IIOTOKA, U CAAKOTCS HA Ka-
denpy BMecTe ¢ BOIIPOCcaMH K 3a4eTy JI0 Hayasia SK3aMEHAI[MOHHON CECCHUHU.
Texkyuiast arrecTanusi CTyICHTOB MOXET YUUTHIBATHCS MPU TPOBEACHUU K3aMEHA B
OJTHOM U3 ABYX BUOB:
~«omyck» 10 auddepeHupoBaHHOro 3adera. JlonymeHHbIMHU 10 1ud.3a4eTa CUn-
TAKOTCA CTYICHTBI, IOTYyYUBIIME 10 UTOTaM TEKYILEH aTTeCTAlUH OLIEHKY BBILIE ITO-
POTOBOTO YPOBHS (MMEIOIIKE B CBOJAHBIX JEKTPOHHBIX BEAOMOCTIX Kadeapsl UTO-
TOBYIO OIIEHKY 3, 4, 5).
-«4gacTh aud.3aueray. [lons ydyactus cymMMapHOil MHOTOOAUIBHOM OLICHKHU TEKyIen
aTTecTanuu (OLICHKHU 3a MPAKTUYECKUE 3aHSITHS) B UTOTOBOU OIIEHKE OMpEIEsIeTCs
JIEKTOPOM M JOBOJUTCS O CBEAECHUS CTYJACHTOB U ACCHCTEHTOB B Ha4alle CEMECTPA.
Oco0eHHOCTBIO MMPOBEAEHUS MPOMEKYTOUHON aTTECTALMU, TTO3BOJISIONIEH CYAUTH O
CIIOCOOHOCTH 0OOCHOBBIBATh CBOM CYXKJE€HUS U BBIOOP METO/IA PEIICHUSI BOZHUKAIO-
X 3a7a4 1o aucuuruimae " KoMOuHaToprka u Teopus rpadoB” SABISIOTCS:
-BKJIFOUEHHUE B BONPOC HA 3a4€Te 3a7a4 [0 OCHOBHBIM pa3enaM AUCHUIUIMHBL. CTy-
JEHTY IPELIAraeTcs PEUInTh 3TU 3a4a4i, a IIPU YCTHOM OTBETE yKa3aTb C KAKUMHU
TEOPETUYECKUMU TOJIOKEHUAMHU Kypca CBsI3aHbl AJITOPUTMBI X pemeHus. Tem ca-
MBIM MpoBepseTCs: GOPMUPOBAHNE YMEHUSI TEOPETUUECKOTO OOOCHOBAHUSI MPAKTH-

YECKHUX 3aJaHuM.

6.2 OueHoYHbIe MaTepHAaJIbI JJIsl IPOBEACHUS TEKYIIero KOHTPOJIA U MpoMe-

)l(yTO‘lHOﬁ arrecranmm oﬁyqamumxcn o TMCIOUIIJINHE

Bonpocs! k tu¢¢.3auery

Ne ni/m Onucanue
1 Pa3menienus u coueranus 6€3 MTOBTOPEHHM C IIOBTOPEHUSMH.
2 bunoM HproToHa M ero KOMOMHATOPHOE MCIIOIh30BaHUE, ONHOMHAIIbHBIE KOA(D(UIIHCH-
TBI.
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3 Uucna CtupauHra nepBoro ¥ BTOporo poja U UX CBOMCTBA.
4 Uucna benna.

5 [TpuHIMI BKIIIOYEHUS — HCKIIIOYEHHS U €70 IPUMEHEHHUS.

6 3amava o 6ecriopsikax.

7 ITpuauun Jlupuxie u ero npuMeHEeHHE.

8 CpoiicTBa OMHapHBIX OTHOIICHUH. CITOCOOBI 3a1aHusI.

9 OTHOLIEHNSI SKBUBAJIECHTHOCTH U TOJIEPAHTHOCTH.

10 Merton packpacku.

11 OTHoOUIEHMSI IPEANIOPAIKA U TTOPSIIKA.

12 AJNTOPUTM TOMOJIOTUYECKON COPTUPOBKHU.

13 YacTu4HO ynopsa0o4eHHbIE MHOKECTBA, 1UarpaMma Xacce.
14 TpaH3uTHBHOE 3aMbIKaHUE OMHAPHOTO OTHOLIEHMS.

15 Anroputm Yopiuesia.

16 [Ipocreiimue onpeaeneHus 1 cBOMCTBa rpados.

17 Mertoabl IpeACTaBICHUS TaHHBIX.

18 [Touck B riyOMHY | B IIUPUHY.

19 CBS3HOCTB, IOUCK MOCTOB M KOMIIOHEHT CBS3HOCTH.

20 Aunroputm Kocapaiito u [llapupa.

21 DUJIepOBBI U TAMUIIBTOHOBHI TpadBbl.

22 Anroputm ®@népu.

23 Hepesss, Teopema Kanu, kox [Iprodepa, kopHEBBIE 1€peBbS.
24 O06xon nepesa, mepedop ¢ BO3BPATOM.

25 Merton BeTBel u rpanun. Kapkacel.

26 ['maBHBIE LIUKIIBI U Pa3pE3BbI.

27 MuHuMalbHbIE OCTOBBIE IEPEBBS HATPYKEHHBIX I'padoB.

28 Kannsie anropurmsl [Ipuma u Kpackana.

29 COanaHcupoBaHHbIE EPEBbSL.

30 YepHO-KpacHbIE 1EPEBBA.

31 JIBynonbHBIE TpadBbI.

32 Teopema Kénura, napocouetanusi, IOCTPOEHUE MAKCUMAJIbHOTO IIAPOCOYECTAHHUS.
33 [InanapHOCTB.

34 Teopema Diinepa.

35 T'omeomopdusm rpados.

36 Packpacka rpadoB, Teopema XuBy/a, SBpUCTHUECKHAE METObI PACKPACKH.
37 Xpomaruueckue rpadpl, XpoMaTU4eCKHEe MHOTOUJICHBI.

38 3aaya HaXOXKIEHHSI KpaT4yaliux myTei B rpade.

39 Anroputmsl @opna-bemnmana, [elikctpsl u Onoiina.

40 Kparuaiimmii myTs B 1a0UpUHTE (BOJTHOBON aJITOPUTM).

41 OBpPUCTHYECKHE aJITOPUTMBI ITOMCKA: MYPABbUHBIN AJITOPUTM, aITOPUTM A*.

OO0pa3ubl 32124 (3agaHUI) 1JIs1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) Pad0T
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IpuMepHbiil BapHadT NpoBepounoii paboThi no Teme «/lepeRbi»

Ilas sagammoro Ba pueyvEke rpadu DocTpofiTe MEHIMUTRIGE OCTORHOC Aepeso, opasscans amropits o (noet pocime

BERCTIREIRT B € TMCJICEIINIERS Jl I{ EFEIMITEY WEILEK T THHMESIH RMETHN IR ]ll'l—h.":-.
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Ilna smanRoro Ha PHCVHES TPala mocTRolTe MAHEMASTEHGE GETORNOGE T R0, pMeris arroqnTid K[h.'u'b.:l..l:l.. B katecTne

1,B—1, ...

OTBETH PRI ETa BEPIrN I Kasmoun pofanmemn ogepeanon pefpa Hanawmena packpacckns: A
NeGanngesor peGpo NepeEpaliiBacT EBET © MEHLIIHM BOMEPOM B BT © GOOnms HOose o

IIpuMepHbIe BONPOCHI M BAPUAHTHI NPAKTHYECKHUX 32JJaHUH 3aJaHUH 111
KOJUIOKBUYMOB 110 TeMaM ”(OCHOBHbIE OHATHSA KOMOMHATOPUKH ” 1

”(OcHOBHbBIE MOHATHS Teopuu rpagos”

Bonpockl mo "OCHOBHBIM NOHATUAM KOMOMHATOPUKH
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10.
11

12

Mpasuaa cymMMbl ¥ npoussegenus, Tkl subopox (2aTh onpejge-
JeHne, MOACHHTL HA MpHMepe).

Joxasats, uTO 7.': =n".

n!

Hoxaszats, uto AL, = nn—1)(n—2)..(n—(r—1)) = (mn-r)

mpen>r,u A, =0nupun<r.

n!

mnpunznu(x:'ﬂnpnn{r.

Hoxasats, uto CJ, =

Ioxasats, ut0 C, = Clin-1-

HJoxasate Teopemy o uncjae ynmopsgoueHHux pasbuennfl Muoxke-
cTBa Ha k MOIMHOMECTE.

JIDKB.!ETL TEODPEMY O YMHCJAE CJOE, 3AMMHCAHHEIX € MOMOINLK ONTDE-
JeaénHoro Habopa GyKE.

HoxasaTts TeopeMy o 4HCJI€ HEYNOPAJAo4YEHHHIX pa3bumenuil mmo-
MecTBa HAa Kk MogMHOMKECTB.

INommmomuansnas opuyaa.
Qopuyna sxaovenu il 1 Hexmovenul .

Caeacteme u3 copayanl BKmoverull u uexaovenull i eé ocobas
chopma 3amucH.

3anaua o becnopsaxax.

Bonpocel o ”OCHOBHBIM OHATHAM TeOpUHU rpagoB”
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1. HeoprentHpoBaHHED] , opHeHTHpoBaHHLIH rpad. Jate onpencicHEHe , IPHBECTH MPHMEPEL.
2 Hoxment rpad. Jonoasense rpada Hyas —rpad. Onpegenenna, mpunepst.

3.Crenens epoeEsl. Mapmpyt, nyte.lIpoctas nens. I

4 Ceaznocts rpada, mogrpad.

5.2#:1epois! rpadsl momyEaepoBs rpade.
6 Anropury Padpu ; ero opHMeHeHHE.

7. J1a0OHpHHATEL

8 Mzomopduzm rpadoe.

9.Crnoco0Osl 3aganma rpada ¢ NOMOIMBID MATPHIT ( MATPHIIA CMEAXHOCTH, MATPHLA HHITHASHTHOCTH).

IIpakTHyeckue 3agaHus

BapuanTt 1

1. }’HPOC‘THTB BhIpaHeHHe H BHYHCTHTE N0 3Ha4YeHHe NPpH 1N pABHOM 5:
{n+2)!
(n- 2n%-1)

2. CKOMBKO CVIIECTEVET TECATHIHAYHBIY TPEXPA3DATHBIN HHOET, B KOTODBIX mepsas mudpa weTHas, BTOpas HeueTHAs, a
TpeTsa mwnban?

3. KoMOeloTepHBle B3NOMIOHEH COCTABHIH NPOTPaMMY, ONPeleARIIVIe Naponbk NOABIOBAaTeNd, COCTOAWNI H3 6
MATeHBKHX DA3THYHBEIX JaTHHCKHX OVEB (Brero 26 Ovke). CKoMBKO BADHAHTOE PAa3IHYHBEIX Napoteil HeoOXoIHMO
HCMBITATE B XVAMeM caveae? OmeHHTe NpHOIH3HTeIBHO, CKOMTBKO Ha 3TO MoTpedveTca AHell, eciIH NpeamoIokHTs, T
KOMOBIOTED 33 1 CEKVHIY MepebHpaeT 100 BAPHAHTOR.

4.Tpad G satan cnHckos pefep (KauIBNT 3MeMEHT CicKa — 3To Tpoilka 4icen: HoMepa JBVX CMEKHBIX BepIIHH I Bec
pefpa ux coeammmiomero): (1,2,3), (1.3.7). (1.6,8), (2,6.4), (2,8.1), (3.4.3), (3.6,9), (3,7.2), (4.8,1), (56.4), (5.7.1).
TpeGverca

1. Hapucoeate rpad G;
2. HaliTH CTeneR Y Moc/TeI0BaTelbHOCTE rpada &. YRamuTe YeTHEle H HeUeTHEIe BepIIHHE];
3. OG03HauNTE pedpa H HalTH MaTpHLY HELUHASHTHOCTH rpada;

4. OnpegeTHTe MEHHMATbHOS YHeI0 pebep, KOTOPEe Hado YOPaTe, 4Tobel rpad pacnancA Ha JBe KOMMOHEHTH
CEA3HOCTH;

5. Haittit B rpade ogHY OpocTyVio Henk HAaRGoIbe IHHBI;
6. IMocTpoiiTe JononHeHHe 3aJaHHOro rpada;

7. HaitTH MEHHMATEHEIT 0cTOB rpadha i ero Bec.

Bapuanrt 2
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1. VOpOCTHTE BEIpasKeHHe I BEIYHCTHTE ero 3Havente npun= 7,k =5:

nc
A

2. Crapiunii paspal TpexX3HAYHOTO 4Yi¢/1a HeKOTOPOI CHeTe MBI CUIC/TeHIA MOXeT coJep#aTh oIHy UHdDpY H2 ¢ , MIagmuil

OJHY H3 X, a CPE.IHHr:'I — Ha AEBe MeHbIle, Hen 3ma.:um{ﬁ. Haﬁnme X, eCTH H3BeCTHO, YTO BCEIO TAKHX HWHCE CYINeCTBVEeT
315?

3. CocTapaa10T OvkBeHHo-uindpoBoll KoO: 3amHCHIBAXT CHAYATA B HEKOTOPOM MOPAIKe IBe /MoOmX paziHuHe uWHdpLL,

4.

1.

SdaTeM CHpaBa NPHOHCBIEAKT MATE 6}1{3: a, b, C, d, e, TAKKe B onNpeJeTeHHOM MNOpPAIKE. CHOMBRO CVINeCTEVET TaKHX
KoJoe?

I'pad G 3amas comckoM pebep (Kasaell aMeMeHT COHCKA — 3To TpoliKa 4HCed: HOMEpa ABVX CMeAHBIX BepIINH H Bec
pebpa ux coeanHAwmero). Tpebyertea

1. Hapucoeats rpad G;
2. HailTi cTeneEHYIO MOC/IeA0BATeTbHOCTE rpada . YEaKHTe YeTHEIe H HeYeTHEIE BePIIHHE;
3. Haittir Matpuy emesnocTi rpada G;

4. Onpe1eTnTs MEHHMATEHOS YHCT0 pebep, KOTOPLIe HATo vOpaTe, ¥Tofs! rpad pacnanies Ha ABS KOMIOHEHTH
CEASHOCTIE;

5. HaitTi B rpade 0JHY OpocTVIo Henb Hauboasmrett 1IiHb;
6. [MocTpoiiTe JToNOTHeHNe 3aJaHHOTD rpada;

7. HailTH MHEEMaTEHEIN 0cTOB rpada 1 ero sec.

Bapuanr 3

YNpOoCTHTE BHIpAKeHHE H BEMHCTHTE er0 3Ha49eHHe NpH N = 4:

(n* - 4)(n- 3

1.

2.

3
4

3.

(n+2)!

. CKOMBKO CVIIECTEVET JecATHIHAYHBIX ABVKPA3PANHEIX YHeel, B KOTOPEX NepBas UAdpa YeTHaA, a BTopas HedeTHaA?

. CoCTaBIAIT CNeUHATBHBIN KOI: 3aNHCHEANT CHAYATA B HERKOTOPOM MODAIKE MATE COrMACHEIX 5}1;5: 5, B, I, 4, &, 3aTeM

cnpaBa NPHNHCHIBAKT IBe MIOOBX PasIHYHEIX ITacHBX OVKBE (BCero [VIacHeIX OVEE 10) TAkKe B ONpeleleHHOM
nopAzke. CKOMBKO CVIIECTEYeT TAKHX KOJ0B?

.I'pad G sazan conHckoM pefep (Kasaell aIeMeHT CIHCKA — 3TO TPOIiKa YHCET: HOMepa IBVX CMEeMHBIX BepPIIHH H Bec

pebpa HX coeamHammero): (14.8), (154), (1.6.6). (1,8.3), (2.3.1). (2,6,5), (3.8.7). (4.5.9), (4,7.2). (6,7.5), (7.8,1).
Tpebyeres

Hapucosats rpac G;

Haiiti cTenenHyo nocaeloBaTebHOCTs rpada G. VEaKHTe YeTHBIE H HeYeTHBIE BePIIHHEL

. OGo3HaYHTE pefpa H HaliTH MaTpHLY HHIHISHTHOCTH rpada;

. OnpegenuTs MEHEMATEHOE 9HCT0 pebep, KOTOpEIE Hago vopaTs, 4ToOs rpad pacnanca Ha JB€ KOMMNOHEHTH CBA3HOCTH;

HaiiTi B rpade 0ZHY OpOCTVH Henk HANCOMEIEN ITHHEB;

6. IoctpoiiTe DJononHeHie 3a1aHHOrO rpada;

7. HafiTi MHHIMAaIBHEI 0cTOB rpada i ero Bec.

Bapuanr 4
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1. ¥IPOCTHTE ERIpAEeHHE I BEIYHCTHTE €70 3HAYEHHe NpH 1T = 32

(n- 1) +Hn+1)!
(n-2)!

2. B cnopTHBHOM KJIacce VHaTCA 25 4e/I0BeK. 10 Hel0BeK 3aHNMATCA UTaBaHHeM, 13 4elI0BeK 3aHHMAaTCA THMHEACTHKOI,
NpHYeM 5 4YeToBeK 3aHNMaKTeS 0D0HMH BHAAMH cNopTa. CKONBKO YeMoBeK 3aHHMAKTCA IPVTHMH BHIAMHE copTa?

3. CHOMBED CVIIECTEYET CeMH3IHAYHBIX HHCR, B KA T0M H3 KOTOPBIX JBe MATEPKH, IB2 YeTEeDKH H TPH neoiikn?

4.Tpad G 3anas cnuckoM pebep (Kasablil aTeMeHT cOHCKA — 3TO Tpoifka YHCeN: HOMEpa JBVX CMEMHBIX BEeDIIHH H Bec
pefipa ux coexuratomtero): (1,2,8), (1,4,7), (1,6,5), (2.3.4), (2,4.2), (3.8,6), (4.5.1), (4,6.7). (4.7.2). (4.8.,4), (5.,6,6), (6,8,1),
(7.8,2). Tpebyerca

1. Hapucosate rpad G
2. HailTH cTeneHHVIO0 NOCTeIoBaTeTbHOCTE rpada G, YEaAHTe YeTHBIE H HeYeTHbIe BepIIHHEI;
3. HailTH MaTpHLy cMexHocTH rpada G;

4. OnpegennTs MHEHMATEHOE YHeA0 pefep, KoTopble Hago vOpaThk, 4ToSk rpad pacnaicA Ha JBe KOMOOHEHTEI
CBA3HOCTH,

. Hafitit B rpade 01Hy NpocTvio Lenb HanGonbmeii TTHHE;

o

6. TlocTpoiiTe JononHeHHe 3a1aHHOTO rpada;

7. Hailti MHHHMaTbHEIT 0cTOB rpada u ero Bec.

Bapuanr S

1. ¥IpoCcTHTE BHPaAKeHHe H BBIYHCIHTE ero 3Ha4eHHe NP n = 3:

6:(n- DL (n+1!
= .

[

. CKOMBEO pas/INyHEIX BAPHAHTOB KOZTHYeCTBa O4YKOB MOeT BEINAcTs IpH GpocaHiH Tpex KvOHKoB?
3. CKOMBKO PasHBIX YeTHPeX3HauYHbIX YHCeT MOGKHO cOCTABHTE 03 undp 0, 1, 27

4.pad G sazan cmuckoM peep (Kam il 3neMeHT COHCKA — 3TO TPOIKA YHce: HOMepa IBVX CMEMHEIX BEPIINH H Bec
pebpa ux coeanuawmeno): (1,2,3), (1,3,5), (1.6,7), (1,8,9), (2,7.6), (3,4,1), (3,6,2), (3,87, (4.5.4), (5.6.3). (6,8,1), (7,8,9).
Tpebyetea

1. Hapucogats rpad G;

]

. HaflTH CTeNeHHVIO NOCTeI0BaTeNbHOCTD rpada G. VEaAHTe YeTHbIe H HeYeTHEIE BepIINHEL
3. Haitti matpuny emexuoct rpada G;
4. OnmpeaeTuTs MEHHMATEHOE YHCT0 pedep, KOTopble Hago yOpaTe, 4Tobe! rpad pacnates Ha ABE KOMIOHEHTE! CEA3HOCTH;

. HaiiTl B rpade oOHY NpoCcTVIO HeNb HanOoMbIIel I IHHE;

on

=]

. [ocTpoiite ononHenue 3aganHoro rpada;

7. HafiTi MHHIEMaIsHBI 0cTOE rpada i ero sec.
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Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHaIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIMETEHIIMU (MHAMKATOpAa KOMIIETCHIIMN) Pa3MEIleH B 3aKPBITOM

YaCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

4 bunapHbie OTHOLICHUS

5 UA3/UAPT3 / NP3
10 OCHOBHBIC MIOHATHS TEOPHH rpadoB

11 KontponbHas pabora

6.4 Meronnka TeKymero KOHTpoJs

Ha JICKIIMOHHBbIX 3aHATHUAX

Tekyuuii KOHTPOJIb BKIIOYAET B c€0s1 KOHTPOIIb NocemaeMocTu (He meHee 80
% 3ansTuil). B TeueHne cemecTpa MPOBOAUTCS KOJIOKBUYM IO OCHOBHBIM TeOpe-
THYCCKHUM IIOJIOKCHUAM KypcCa, UYTO IMO3BOJIACT OLCHUTH YMCHHC BOCIIPHMHHUMATL U
OCMBICITUBATh TEOPETHUECKUE TOJOXKEeHH. KaxkIbIil CTyIeHT Moy4YaeT BOMPOC 10
TEOPETUYECKON YacTu (MPEACTABICHBI B OIICHOYHBIX MaTepuaax Kak dK3amMeHallu-
OHHBIE BOIIPOCHI), MOCTIE YET0 MYy MPEAOCTABISIECTCS BpEMs JIsi OATOTOBKH OTBETA.
[Ipu oOcy>kaeHNM 0TBETA MPENoJaBaTellb MOXKET 3a/1aTh HECKOJIBKO YTOUHSIOIINUX BO-
IPOCOB IO UCTIOJIB30BAHUIO ITUX TEOPETUUECKUX MOJOKEHUN MPH PEIICHUH 3a/1a4.
B cirydae ecnu CTyieHT J@MOHCTPUPYET AOCTaTOYHOE 3HAHUE BONPOCA, KOJUIOKBUYM

I10 TGOpCTH‘-IGCKOfI JaCTHU CUUTACTCA CAaHHBIM.
HA NPAKTHYCCKHUX 3aHATHUAX

B nporiecce o0yuenus no aucuumivie « KomoOuHaTtopuka u Teopus rpadon
CTYZIEHT 00sI3aH BBITIOJIHUTH MHJIMBUIyaJIbHOE JIOMAIIHEE 3a/I1aHKE 10 TIEPBOM TeMe
kypca (U3, KT Nel) u mpoBepounyto koHTpoabHY0 padoty (K.p. Nel) mo teme ”Jle-
peBbs’”’. Ilocie ero BeinosiHeHUs npeaycMarpuBaetcs npoepka M3 Nel u K.p. Nel
IpernojaBareseM, a Jajee 3alluTa BhIIOJIHEHHOW pa0oThl Ha/l OIIMOKaMH, €CIIU 3TO
HeooOxoaumo. Beimonnenne M3 (KT Nel) u K.p. Nel, opopmienue pemenus cry-

JICHTaMH OCYIIECTBIISIETCS] MHIMBUIyaJIbHO IO TpeboBaHusM, mpuHsIThiM B CIIOI -

OTY ”JI9TU”.

Tekymuii KOHTPOJIb BKIIIOYAET B ceOs BbIMoiaHeHHe, caady B cpok U3 (KT
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Nel) u K.p. Nel. ITpumepnsiit Bapuant MJI3 (KT Nel) u K.p. Nel npusenen B oiie-

HOYHBIX Marepuasiax s nposeaenus TK u [TA.

B xozne mpoBeneHUsI CEMUHAPCKUX M MPAKTHYECKUX 3aHATUI LEIeco000pa3Ho
NPUBIICUCHHUE CTYJACHTOB K KaK MOXHO 0oJjiee aKTUBHOMY YYacTHIO B JUCKYCCHSX,
pELIeHUH 3314, OOCYKACHUSIX U T.1. [Ipy 3TOM aKTUBHOCTb CTYAEHTOB TaKXe MO-
KET YUUTBIBATHCA MPEIOIaBaTeNIeM, KaK OIUH U3 CIIOCOO0B TEKYLIEro KOHTPOJIS Ha

NPAKTHYECKUX 3aHATHSIX.
CaMOCTOSITeJILHOM PadoThI CTYIEHTOB

KoHTpoap caMOCTOATENBHON pabOTHI CTYAEHTOB OCYIIECTBISETCS HA JIEKIIH-

OHHBIX, IPAKTUYICCKHX 3aHATHAX CTYACHTOB 110 MCTOJAUKAM, OITMCAHHBIM BbIIIC.

KoJs110kBHMYM MTPOBOIUTCS HA OCHOBE BOMPOCOB K 9K3aMEHY, U3yYEHHBIX O

MOMEHTA MPOBEACHUSA KOJUIOKBHYMA.
Kpurepuu onenuBaHus:

”OTIMYHO” - OTBET JaH 0e3 onOOK, 000CHOBAH TEOPETUUECKU U MPOUILITIO-

CTPUPOBaH MpUMEpPaMU;

’XOpOIII0”’- OTBET AaH 0€3 OMMOOK, MPOUJLUTIOCTPUPOBAH IIPUMEpPaMH, HO 000C-

HOBaHUA HE BCCI/da ITOJIHBI,

’yIOBIETBOPUTEIBLHO™ - OTBET JiaH 0€3 OIIMOOK, MPOWLIIOCTPUPOBAH MPUME-

pamMu, HO He BCe 000CHOBAaHUS IPUBEACHBI KOPPEKTHO;

’HEY/IOBJIETBOPUTEIHHO - B OTBETE €CTh OIIMOKH, THOO CTYICHT HE BUIUT CBSI-

3W MEXK1y MPUBOJUMBIMU (POPMYIIAMH U YTBEPKACHUSIMHU, HE TTOHUMAET X CMBICIIA.

KoHTpoabs caMocTOsATENbHOM pabOThl CTYACHTOB OCYIIECTBISCTCS HA JIEKIIH-

OHHBIX, MPAKTUYECKUX 3aHATUIX CTYJACHTOB IO METOMKAM, ONTMUCAHHBIM BBIIIIE.
MeToauKa olleHUBAHUS KOHTPOJbHbIX padotr u U/[3:
“He arTecToBaH” (1 1), ecnu BepHO pemieHo Menblie 30% 3ananuii;
Hey10BJIEeTBOPUTENbHO (WU 2), eclii BepHO pelieHo MeHbie 60% 3ana-
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Hui, HO Ooitee 29%;

’YyI0BJIE€TBOPUTENLHO (W 3), €clid BEpHO pelieHo MeHble 75% 3ananui,

HO Oojee 59%;
’xopoio” (nnu 4), eciu BEpHO peleHo MeHbine 89% 3aganuit, Ho 6omee 74%;

“oTaiM4Ho” (Wiu 5), ecniu BepHO petieHo 6omnee 90% 3amaHuid.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K

TpeGoBanus k

MIPOEKTOP, KOMITBIOTEP HJIN
HOYTOYK, 9KpaH, MapKepHas

NMOMeIIeHI 10 MPOrPaMMHOMY

olecrie4eHHI0

Jlexuus Jlexumonnas aymuro- | KommyectBo mocamounbsix | CBobogHo — pac-
pust MECT — B COOTBETCTBHH C | IPOCTpaHsEMOE

KOHTHHIeHTOM,  pabouee | [I0 wmu 11O,

MECTO npernojasaress, | pa3paboTaHHOE

B P®, coorBer-
CTBYHOILICE o

MIPOEKTOP, KOMITBIOTEP HIIN
HOYTOYK, 9KpaH, MapKepHas

WM MeJIoBas JI0CKa. XapaKTepUCTH-
kaMm  Windows
XP, Microsoft
Office 2007 wu
BBILIIE.
IIpakTnueckue 3aHs- | AyauTopus KomnuectBo mocanounsix | CBoOO#HO — pac-
THUS MECT — B COOTBETCTBMM C | IPOCTPAHAEMOE
KOHTHHTeHTOM,  pabouee | [I0 wmu 11O,
MECTO Ipernojasarelis, | pa3paboTaHHOE

B P®, coorBer-
CTBYIOIIIEE o

JOCTyIa B DJEKTPOH-
HYIO0 UHOPMAIIOHHO-
o0Opa3oBareibHyl0  Ccpeay
YHHUBEPCUTETA.

WJIM MeJIoBas JJ0CKa. XapaKTepUCTH-
kam  Windows

XP, Microsoft
Office 2007 wu

BEIIIIC.

CamocrostenbHas pa- | [lomemenue st ca- | OcHaimeHo kommbioTepHoi | CBOOOAHO — pac-
oota MOCTOSITEIIEHOW Pabo- | TEXHUKOW C BOSMOXKHOCTBIO | TIPOCTPAHIEMOE
Ta monpkmoueHus K cetu «Ma- | 110 uwmm 110,

TEpHET» W OOecreueHueM | pa3paboTaHHOE

B P®, coorBer-
CTBYIOIIICE o
XapaKTePUCTHU-
kaMm  Windows
XP, Microsoft
Office 2007 u

BBIIIC.
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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