MunucrepctBo npocsenienusa Poccuiickon deaepanun
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIET0 0Opa30BaHUs
«YIIbSTHOBCKUM T'OCYJapCTBEHHBIN MEAATOTMYECKU YHUBEPCUTET
nmenu M.H. YaesHoBa»

(®T'BOY BO «Yal'TlY um. U.H. YabssHoay)

dakynbTeT PU3UKO-MATEMATHUECKOTO M TEXHOJIOTHYECKOTO 00pa3oBaHus
Kadenpa Boiciieit maTemaTuku

VTBEPXIAIO
ITpopekTop 10 y4eOHO-METOIUUECKOM
pabore |/, /

4147 C.H. Turos

«25y» wronst 2021 T.

TEOPUA T'PADOB

[Iporpamma yueOHOM TUCHUILIMHBI 110 BEIOOPY (/1B.4)
Moy «CrienanbHbIe pa3ielbl IPeIMETHON 00J1aCcTH»

OCHOBHOM IIpodeccroHaIbHON 00pa30BaTeIbHON MPOTPaMMBbI BBICIIIETO
00pa3oBaHus — MPOTpaMMbI OaKajgaBpraTa 1o HallpaBJICHUIO TTOATOTOBKH
44.03.05 Iegarornyeckoe oopaszoBanue (¢ AByMs IpodMISIMHU ITOATOTOBKH ),

HaIpaBJICHHOCTH (Mpoduiib) 06pa30BaTEIBHOM MPOrPaMMBbI
Marematuka. UndbopmaTtuka
(ounas popma 00yueHus)

Cocrasutens: Kypenesa T.H., crapumii
Mperno/iaBareib Kageaphl BhICIICH
MaTeMaTUKU

PaccMoTpeHo 1 o0moOpeHO Ha 3acelaHMM YYeHOTo coBeTa (pakynpTeTa pHU3HKO-

MaTeMaTHYeCKOr0 W TEXHOJIOTHYECKOro  O0pa3oBaHUs, IMPOTOKOJ OT
«21» nronsa 2021r. Ne7

[IOKYMEHT MOAMUCAH
QNEKTPOHHOW MOAMUCHIO
VnesgHoBCK, 2021

CepTucukat: 01D77C644FC1E54000000006381D0002
Bnapeneu: Tutos Cepreit Hukonaesny
[evictButeneH: ¢ 19.07.2021 go 19.07.2022




MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpamMMbl

Jucnunnuna «Teopust rpadoB» OTHOCUTCS K AMUCHUIIIMHAM T10 BBIOOpPY YacTH, GopMHupyeMoit
y4acTHUKaMu 00pa3oBarelbHBIX OTHOICHM, bioka 1. Hducnmmmuael (Moxymu) IlpemmerHo-
METOJUYECKOr0 MOJyJid Y4eOHOro IuUlaHa OCHOBHOM MNpoQeccCHOHAIbHON 00pa3oBaTebHOMN
MPOrpaMMBbl BBICIIIETO 00pa3oBaHUs — MPOrpaMMbl OakallaBpuaTa IO HAMPABICHHUIO TOJTOTOBKU
44.03.05 Tlemarornueckoe oOpazoBaHHe (C ABYMS MNpOGUISIMH IOATOTOBKH), HAIPaBICHHOCTH
(mpo¢uis) obpazoBarenbHOI mporpaMmmMel «Matematuka. MapopmaTukay, 04Ho# (hopMbl 00ydeHusI.

JucuuninHa onupaercss Ha pe3yibTaTbl 00y4eHUs, CQOPMUPOBAHHBIE B paMKax TUCIUILIMH:
Anre6pa, OCHOBBI MaTEMAaTUYECKOM JTIOTUKH, DJIEMEHTHI AUCKPETHOI MaTeMaTHKU.

Pesynbrarhl M3yueHUs AUCHUIUIMHBI SBJISIOTCS OCHOBOM MJI IPOXOXKJICHUS MPAKTUKH:

[IpousBoacTBeHHass (HaydHO-HcCcleloBaTenbckas pabora) IlpenaumiomMHas mnpakThka U
rOCYIapCTBEHHOW UTOTOBOM aTTECTALIUU.
1. Ilepeyenb NMJAHUPYEMBIX PpPe3yJbTAaTOB  00yuyeHuss (0Opa3oBaTeJbHBIX

pe3yJbTAaTOB) MO JUCHHUILINHE

Leab0 ocBOEHUS JaHHOM IUCIUILUIMHBI sBIsieTCS (QOPMHUPOBAHUE MPEICTaBICHUN 00
OCHOBHBIX OOBEKTaX, MOJEISAX W METOJaxX TEOpuu TpadoB, pa3BUTHE aOCTPAKTHO-IOTHICCKOTO
MBIIUICHHUS.

33}18‘16171 OCBOCHUA NUCHUIIIMHBI SABJIACTCA OBJIAJICHUC CTYACHTAMU MCTOAaMU HOCTpOGHHfI

U aHanu3a rpadoBbIX MoJeel U IPUMEHEHHE UX B Oyayiiei mpodecCHOHaIbHON NesTEIbHOCTH.

B pesynbraTe OCBOGHHS TNPOrpaMMBbl OOYYAIOIIUICS JOJDKEH OBJAIeTh CIEAYIOUIMMA
pe3ynpTaTamMu 00ydeHus (B Tablvile MPEeACTaBIEHO COOTHECEHHE 00pa3oBaTENbHBIX PE3YJIbTaTOB
06y‘~IeHI/I$I M0 JUCHUIITIMHE C UTHAUKATOPpaMU NOCTHIKCHUA KOMHCTCHHHﬁ)I

Komnerennus u O0pa3oBarenbHble Pe3yIbTaThl AUCHUIIIMHBI
UH/INKATOPBI ee (3Tans! GOPMHUPOBAHUS AUCHUIIIMHBI)
JOCTUKEHHUS B 3HaeT yMeeT BJIaJIEET
JTUCIUIUINHE
IK-11 Cnocoben
HCII0JIb30BATh
TEOPETUYECKHE "
IIPAKTUYECKUE 3HAHUSA
JUIs  TIOCTAaHOBKM U
peleHus
HCCIIEIOBATENbCKUX
3aJa4 B INPEAMETHON
obnactu (B
COOTBETCTBUU c OP-1
npoduneM U ypoBHEM | OCHOBHbIE  Hay4yHbIE OP-2 OP-3
o0y4yeHus) " B | IOHATHS CaMOCTOSITENIFHO U B HaBBIKAMHU
o0nactu 00pa3oBaHUs | AUCLUILINHBI, cocTaBe HAy4YHOTO KOMILJIEKCHOTO
IK-11.1. 3HaeT | 0COOEHHOCTH UX | KOJUISKTUBAa pellaTh | IIOMCKa, aHAIU3a U
OCHOBHBIE  HAy4YHbIE | UCIIOJIb30BaHUS, KOHKpETHBIE  3aJlauH CHUCTEMaTU3aluu
MIOHATHUS U | METOJBI W TPUEMBI | TpodecCunoHaIbHON UH(pOPMALIUH 110
0COOEHHOCTH UX | U3y4EHUs] W aHaIN3a | AEATEIbHOCTH; U3y4aeMbIM
HCIOJIb30BaHUS, JUTEpaTyphl B | CAMOCTOATEIBHO U npoGiemMaM ¢
METOABl M TpUEMBI | IPEIMETHOM 00aacTu; | moa Hay4YHBIM HCII0JIb30BAaHNEM
U3y4EHUS W aHalM3a | OCHOBHBIE PYKOBOJICTBOM Hay4yHOU U yueOHOU
JUTEpaTypsl B | HH(GOPMAaIMOHHbIE OCYIIECTBIATH cOOp U JUTEPATYpBHI,
MpeIMETHOM 00J1acTy; | TEXHOJIOTMH TIOUCKa, | 00paboTKy MH(OPMALIMOHHBIX
OCHOBBI OpraHu3anuu | cOopa, aHaiuM3a U | HHPOPMALUY; 0a3 TaHHbBIX
HUCCIIEIOBATEIHLCKOM 00pabOTKM  JaHHBIX; | CIIOCOOCH TMPUMEHSATH
NESITENIbHOCTH; UHTEPIPETUPYET MIOJIyYE€HHbIE 3HAHUSA
OCHOBHBIE SBJICHUS. U IPOLECCHI | JUIS 00BSICHEHUS
nH(pOPMAalOHHbIE B KOHTEKCTE 0OIIel | akTyaJbHBIX MPobiIeM




TEXHOJIOTUU  TIOMCKA, | JUHAMUKHU u|lu TEHIECHINH

cOopa, aHanmM3a W | HEpUOIU3AINH pa3BUTHS IIpeIMETa

00pabOTKH  JTaHHBIX; | HCTOPUUECKOTO

MHTEPIPETUPYET pa3BUTHA IPEIMETA, C

SIBJICHUSI U TIPOLIECCHI B | yYETOM BO3MOXKHOCTH

KOHTEKCTE oOIIeil | ©IX HCIOJIb30BAaHUS B

JUHAMUKU U | X0Jle IIOCTAaHOBKHU U

NepUOaU3aLUU peneHus

HCTOPUYECKOTO UCCIIeI0BATEIbCKUX

pa3BUTHA MpPEAMETA, C | 3a1a4

Y4€TOM BO3MOXKHOCTH

UX HCIOJIb30BaHUS B

X0Zle IOCTAaHOBKM U

pelieHus

HCCIIEI0BATEIbCKUX

3ajau.

TIK-11.3. Bnaneer

0a30BBIMU

NPEJICTaBICHUSIMU O

MPUHITUITAX

OpraHu3aIluu U

OCYILIECTBIICHUS

HCCIICIOBAHUM,

MPAKTUYECKUMU

HaBbIKAMU

OCYILIECTBIICHUS

HCCIICIOBAHNH;

NPUMEHSET  HaBBIKU

KOMILJIEKCHOTO

MONUCKa, aHajdu3a u

CHUCTEMAaTU3aluH

uHpopMauu o

H3y4aeMbIM

npobiemam c

HCIIOJIb30BAHUEM

Hay4yHOH M ydeOHOMH

JIUTEPaTypHl,

MH(pOpPMaIMOHHBIX 0a3

JTAHHBIX.

IK-13. Crnocoben

COOTHOCUTb OCHOBHBIE

3Tarnbl pa3BUTHS

npeaMeTHOH obnacTu OP-5
(B COOTBETCTBHH C OP-4 npuémMamu
npoduseM U ypoBHEM | OCHOBHBIE COOBITHS, CUCTEMAaTH3allH U
o0yyeHus) ¢  ee XPOHOJIOTHIO NEepUOIU3aIIH
AKTyaJIbHBIMU pa3sBUTUA 3HaHUH B IPEIMETHON

3agadyaMH, MCTOJaMH
U KOHOCITYaJlbHBIMU

MMOAXOJaMHU,
TEHACHIUSIMHA H
MepcrneKTUBaMu ee
COBPEMEHHOTO

pa3BUTHU.

MpeIMeTHOM 00J1acTH,
a TaKKe € OCHOBHBIX
pazaenos

001aCcTH; HaBBIKAMH
MCIOJIb30BaHUS
CHUCTEMATU3UPOBAHHO
r'0 TEOPETHUYECKOr0 U
IPAKTHYECKOIO
3HAHUS U1
IIOCTAHOBKH U




NIIK-13.1. 3Haer pelIeHus 3aaa4
OCHOBHBIC 3TaIlbl MpeIMETHOM 00JacTH
HUCTOPUYECKOTO
pa3BUTHUS IIPEAMETHOU
obnacTH.

WIIK-13.3. Bmaneer
npuéMamMu
CHCTeMaTHu3alluu "
MepUOIU3aluy 3HAHU N
B MPEIMETHOMU
o0nacTH; HaBBIKAMH
HCIIOJIb30BAHUS
CHUCTEMaTU3UPOBAHHO
r0 TEOPETUYECKOTO M
MPaKTUYECKOTO
3HAHUSA IS
IIOCTaHOBKH n
peleHus 3a1aq
MPEAMETHOM 00JIaCTH.

2. O0beM AUCHMILIMHBI B 32a4€THBIX €JIMHHULAX C YKa3aHMeM KOJHYeCcTBA aKaJleMHYeCKUX
YacoB, BbIIeJICHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcs ¢ npenojaasareJsieM (10 BUgam
Y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEIBHYI0 Pa00Ty 00y4aroIMXCs

VueOHEbIe 3aHATHS
dopma
Homep Bcero [IpakTuuec HPOME
ceMecT Jlaboparopu YTOYHOHN
Jlekiuu | kue CamMoCTOST.
pa bIC 3aHATHS, arTecTaill
Tpynoemk. , gac 3aHATHS, paboTa, yac
yac 15474
3au. gac
Yacel
e/l.
3a4ueTr
8 3 108 18 30 - 33 27)
Hroro: 3 108 18 30 - 33 27

3. CoaepxaHue AUCHMIUVIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaM (pa3lejlaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKAAEMHUIECCKUX YaCcoB 1 BU10B y‘leﬁﬂbIX 3aHATHH

3.1.Ykazanue mem (pazoenog) u omeedeHHO20 HA HUX KOJIUUECMEA AKAOeMUYECKUX 4acoé u
6U008 YUeOHbIX 3aHAMUIL

KomnnuecTBo yacoB 1o ¢oopmam opranuzanuu 00y4eHus
HaumenoBanue paszaena u TeMm




[Tpaktuyec | Jlabopatop | Camocrost
JIeknnoHH
KHe HbIE eJIbHas
bI€ 3aHATHUS
3aHSTHS 3aHATUSA pabota
8 cemecTp
OCHOBHBIC TIOHATHS TEOPHH 2 4 4
rpa¢oB
CBs3HOCTB rpadoB 2 4 4
N3omopdubie rpadsl 2 2 3
Mertpuueckue 2 2 2
XapaKTepUCTHKH rpada
O6xo0ab1 rpados 2 4 4
JlepeBbs 2 4 4
[Tapocoyeranus 1 MOKPBITHS 2 4 4
[TnanapHocTh rpadoB 2 4 4
Packpacka rpagon 2 2 4
Bcero mo qucnuninne: 18 30 - 33

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUcCyuniuHl
1. OcHoBHBIE NOHATHS Teopuu rpagos
Ucropust craHoBieHuss u pa3Butus Teopun rpadoB. Omnpenenenue rtpada. ['paduyeckas
uHTepnpetauus rpada. Mynbturpadgsr u ncesmorpadsl. Ilomublii rpad, perynspHsiil rpad,
JBY0JIbHBIN Tpad. CMEXHOCTh U MHIUAECHTHOCTh. CriocoOb! 3a1anus rpadgoB. CTeneHb BEpIIUHBI.
Teopema o cymme ctenenelt BepumH rpaga u e€ cienacreue. Iloarpadst u yactu rpada. Onepaunn
Haj rpadamu.
2. CBsi3HocTh rpadosB
MapipyTsl, Henu U UKl B HeopueHTHUpoBaHHOM rpade. [lytu, koHTypbl B oprpade. CBoiicTBa
MapuipyToB. BpIsBiIeHHe MapuIpyToB M MyTeH ¢ 3aaHHBIM KoJu4ecTBOM pebep. CBS3HOCTH B
rpadax. CBsI3HOCTb HEOPUEHTHPOBAHHBIX U OPHUEHTUPOBAHHBIX IpadoB. KOMIMOHEHTHI CBA3HOCTH.
TapHupsl, 6J0KH U MOCTBI. MaTpHILIbI CBI3HOCTH, MATPHIIBI JOCTHKUMOCTH M KOHTPAOCTUKHUMOCTH.
3. U3omopdHble rpadbl.
[Tonstue m3omop¢HeIx rpadon. OTHoIEeHHE H30MOpdHU3Ma, 3aJlaHHOE Ha MHOXXECTBE TIpados.
CpoiictBa wu3omopdHbIXx rpadoB. Teopembl 00 wu3oMmopdubix rpadax. [‘eomerpuueckas
UHTepHpeTanus n30Mop(dHbIX rpados.
4. MeTpuyecKHe XapaKTepUCTUKH rpaga
Jnuna mapuipyta. PaccrosiHue Mexty BepinHamu rpada. Martpuia pacCTosHUN. DKCIIEHTPUCUTET
BepiinHbl. Panuyc u nuamerp rpada. Llentpansabie u nepudepuiinsie BepmnHbl rpaga. Llentp
rpada.
5. O6xoawbl rpagoB



DWIepoBel M TONYdiiepoBbl Tpadsl. Kputepunm >#mepoBOCTH W TOIYIMIIEPOBOCTH TpadoB.
Anroputm @népu. ['aMUIBTOHOBBI M MOJYraMHUJIBTOHOBHI Tpadsl. JlocTaTouHble yCIOBUS
raMUJIbTOHOBOCTH Ipada. 3aJaua KOMMUBOSDKEPA.

6. lepeBbs

OnpeneneHus U CBOMCTBA HEOPUEHTUPOBAHHBIX AcpeBbeB. Jlec. BepmmHa MakCMMalbHOIO THIIA
JepeBa. ANTrOpUTM HaX0KJIEHUS LIEHTPpa HEOPUEHTHPOBaHHOT O epeBa. Konuposanue nepesbeB. Koa
[Tprodepa. OpueHTupoBaHHBIE U KOPHEBBIE JepeBbsi. buHapHble nepeBbsi. OCTOBHOE JiepeBo Irpada.
Teopema Kanu.

7. IlapocoyeTaHusi U MOKPBITHSI

HezaBucumMblie u mnokpeiBaromue MHOkecTBa. Kimmku. Teopema o0 4uciax HE3aBUCHMOCTH U
HOKpBITUM. MaKkcUMalbHbIE HE3aBUCUMBIE MHOKECTBA BEPIIUH, UX TOUCK. KpaTyaiiliee BepIIMHHOE
IIOKPBITUE, aITOPUTMBI ero noucka. JlomuHupyromue MHoxkecTBa. [lapocoderanue. CoBepuieHHOE
napocoderanue. 3ajgada o cBaabOax, Teopema Xoiia. 3ajada O HAa3HAYCHHSIX M aJTOPUTM €e
pemenus. TpancnopTHas 3a7a4a ¥ alrOpUTM €€ PELICHMUS.

8. IlmanapHocts rpagos

Vknagka rpada. Ilnanapusle rpadsr. I[lnockue rpadel. Teopema Diinepa u ee CleACTBHUS.
Hennanapuocts rpados K, u K, . Kpurepun mianapaoctu rpados. Anroput™ ykinaaku rpada Ha

TUIOCKOCTH.
9. Packpacka rpadgos

[TonsiTHE pacKpacku, MPaBUIBLHOW PACKpPACKH, XPOMATHEYECKOrOo YHUCHa. 3ajada O BEPIIUHHON
packpacke, O packpacke rpaned Iuiockoro rpada. Teopema bpykca. Teopema Bwusuhra.
XpoMaTtudeckoe YMCIO IUIaHApHBIX rpadoB. PackpammBaeMocTh  IUTAHAPHOTO rpada MSATHIO
Kpackamu. ['umoresa 4eThipex Kpacok. AJITOPUTMBI pacKpamuBaHus rpada.

4. TlepeyeHb Yy4eOHO-METOJUYECKOr0 o0ecrevyeHUs] [JIsI CAMOCTOSTENbHOI  PadoThI
o0yuyauuxcst Mo JUCHUIJINHE

CamocrosTenbHas paboTa CTyJIEHTOB siBIsieTcsl 0oco0oil (opMoil opraHu3anuu y4eOHOTO
npoliecca, MpeACTaBsioNIas Cco0OW IUIaHUPYEMYI0, MO3HABAaTEIbHO, OPraHU3ALUMOHHO U
METOJMYECKH HAIMpaBIIEMyI0 JEATEIbHOCTh CTYJIECHTOB, OpPHUEHTHPOBAHHYIO Ha JIOCTH)KEHHUE
KOHKPETHOI'O  pe3yibTaTa, OCYHIECTBIseMyl0 0e3 mOpsAMOi  MOMOIIM  IMpernojaaBaTelis.
CamocTosTenbHasi paboTa CTY/I€HTOB SIBIISIETCS COCTAaBHOM YacThIO y4eOHOM paOOThl U UMEET LIEIbI0
3aKpeIuieHue U YrilyOJeHHe MOJIY4YEeHHBIX 3HAHUN M HABBIKOB, MOUCK M INPHOOpPETEHHE HOBBIX
3HaHWH, a TakXKe BBHIMOJIHEHHE Y4YeOHBIX 3aJaHWid, MOATOTOBKY K NPEACTOSIIIUM 3aHATUSIM U
sk3aMeHy. OHa MperycMaTpUBaeT, Kak MpaBUio, pa3paboTKy pedepaToB, HamucaHHE TOKJIAJOB,
BBINTOJIHEHNE TBOPYECKUX, WHIMBHUIYaJIbHBIX 33JaHUH B COOTBETCTBHH C y4eOHOW HpOTpaMMoii
(TeMaTUYEeCKUM IUIAHOM HM3Yy4YeHMs JUCLUIUIMHBI). Tema JUIsl TaKoro BBICTYIUIEHHSI MOXET OBbITh
npeJiokKeHa MpenojaBaTesieM WM U30paHa caMUM CTYJEHTOM, HO MaTepuai BBICTYIUICHHUS He
JIOJDKEH AyOaupoBaTh JEKIMOHHBIN MaTtepuai. PedepaTuBHBIN MaTepHal CIIy>KUT TOTOJTHUTEIbHON
uHpopManuei Uit paboThl Ha MpaKTUYeCKuX 3aHATHSX. OCHOBHAS IENb JaHHOTO BHA PaOOTHI
COCTOUT B 00YYEHHUH CTYACHTOB METOJIaM CaMOCTOSATEIbHOM paboThl ¢ yueOHbIM MaTepuanom. Jlis
MOJTHOTHI YCBOGHHSI TEM, BBIHECEHHBIX B TIpaKTHYECKHWEe 3aHATHs, TpeOyercss pabora
nepBorcTouHukamu. Kypc npeagycmarpuBaet caMoCTOSITENbHYIO pabOTy CTYAESHTOB CO CIIEIIHATbHON
autepatypoil. CrielyeT OTMETUTh, YTO CaMOCTOsITeNIbHas paboTa CTYAEHTOB pe3yJbTaTUBHA JIMIIb
TOT/1a, KOT/Ia OHA BBIMOJIHSAETCS] CUCTEMAaTHUECKH, IJITAHOMEPHO U IIeJICHANPABICHHO.

3anaHus Uil CAaMOCTOATEIbHOW pabOThl MPeAyCMaTPUBAIOT HCIOIb30BaHHE HEOOXOAMMBIX
TEPMUHOB U TMOHATUH MO MpobiemaTtuke Kypca. OHM HalleTMBAaIOT Ha MPAKTUYECKYI0 paboTy IO
NPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAINH, WIUTIOCTPATUBHBIX MaTepHaJIOB. 3a/llaHus 10 CaMOCTOSATENIbHOM paboTe
JAIOTCSI TI0 TeéMaM, KOTOpbIe TPEOYIOT JOTIOTHUTEIHLHON MPOPabOTKH.

OO0umii o0beM caMOCTOSTENbHONW paboThl CTYJEHTOB IO AMCLUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENbHYIO paOOTy CTYAEHTOB B TEUEHHE CEMECTpA.

AynuTopHas caMocTosiTeNbHas paboTa ocymecTBiIseTcsl B ()OpMe BBINOJIHEHUSI TECTOBBIX
3aJJaHU, MUCbMEHHBIX IPOBEPOUYHBIX pabOT MO JUCLHUIUIMHE.



BHeaynuropHas camocTosiTenibHas paboTa ocyecTBisieTcs B (popMe BHIOTHEHUS JOMAIIHUX

3aJJaHuH.

CONO Ol A~ WN P

OC-1. IlIpumepnwiit nepeuensv mem peghpepamos

. Hucno pa3nuyHbiX rpadoB ¢ N BepLIMHAMH.

. [TokppITHS ¥ YIAaKOBKH B TeOpUH TpadoB.

. 3amaya o cBaapOax, Teopema XoJuia.

. 3a/1a4a 0 Ha3HAYCHUSAX U AITOPUTM €€ PEILICHHUS.

. TpancnopTHas 3a7aua 1 ajlTOPUTM €€ PELICHUS

. IlpousBosmue pyHKIUU B TeOpUH rpados.

. MeTtoas! TuHEHHOM anreOpbl B Teopuu rpados.

. [Ipumenenue Teopuu rpadoB B MPOrpaMMHUPOBAHHH.

OC-2. IlpumepHuie 3a0anus 0 camoCmoamebHoll padomol.

3anaua. ['pad 3aman cirickom pedep.
CuuTtas naHHbIN rpad HEOPUEHTUPOBAHHBIM, 0003HAYUTH €TO BEPIIMHBI U pEOpa pasHbIMU
CHUMBOJIaMH U OIIPCACIIUTD.

2.

1.

2.
3.
4

5.
6.

Bun rpada.

CreneHu Kaxa0i BEpLLIMHBI

[TocTpouTh MaTpHIIBI MHIHUIACHTHOCTH H CMEXKHOCTH

Paccmotpets wactu rpada. Ilokasars moarpad, cocrosimuii u3 Tpéx BepmuH. CKOIBKO
TaKHUX MOArpadoB MOXKHO HAWTH B JaHHOM rpade? [TokazaTs npuMepsl nepecedeHus u
o0BeIMHECHUS YacTel rpada

[IpuBecTy npuMephl HUKINIECKOT0 MapIIPyTa, LEMH, IIPOCTOH LEIH.

Onpenenuth LEHTpP, TUAMETP U paanyc rpada.

Cuuras rpad OpUeHTUPOBAHHBIM, OMIPENICTHUTh

1.
2.
3.

Crenenu BeplIuH

Matpuibl HTHIMACHTHOCTU U CMEXHOCTH.

[IpuBecTn npuMepsl IyTH, OPUEHTUPOBAHHOM LETH, IPOCTON LIETIH, KOHTYPA, IUKJIA U
IIPOCTOr0 LIHUKIIA.

OC-3. IIpumepnvie 3a0anus 011 camoCmoameabHol padonbl.

HeopuentupoBanHsbiil rpad 3anaH cBoel MaTpuliel cCMeXXHOCTH A. fIBnsercs iau rpad

sitnepoBriM? TlomysiinepossiM? Eciu fa, To HaliTh 3iinepoB LUK (3ilyiepoBy 1iensb). SBnsercs
mu rpad raMmuibToHOBBIM? [TonyramunbsToHOBEIM ? Eciiu 1a, TO HAalTH raMUJIBTOHOB LIUKJI
(raMMJIbTOHOBY LIETIB).

A
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SIBnsiercs mu rpad 3amauu 2 maHapHeIM? ( OTBET 0OOCHOBATB).

OC-4. IIpumepnoie 3a0anusn 011 KOHMPOJIbHOU PAOOMbL.

Heopuentuposanusiii rpad 3amgan crrckom pedep = (1,2,1,2,3,3,4)

0=(2,1,344,24) .

Onpenenuts BUJ rpada. Beruncnute ctenenb BepiiuHbl 4. Haiitu MaTpuily cmesxHoCcTH rpada.

OpuentupoBanHbiii Tpad 3aman cniuckom pedep = (1,3,3,2,1,3,2)

0=(1,2,2,4,4,4,2).

BbruncnuTe creneHu BXoja U BbIX0J1a BepIIruHbl 2. HalTu MaTpuily MHIUAEHTHOCTH Tpada.

HeopuentupoBanubslii Tpada 3a1an MaTpuiieid cMeKHOCTH A. HailiTh 4nciio KOMIIOHEHT

cBsi3HOCTH Tpada. OnpeaeauTb MOCTHI U IAPHUPHI (€CITU OHU €CTh).
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0
4, Haiitu paguyc u guameTp rpada 3amadu 3, HeHTp U nepuQepHiitHbIC BEPITUHBI
5. SIBnsiercst In HEOPUEHTHPOBAHHBIN Tpad, 3aJaHHbII criucKkoM pebep, nepesom? Eciu ga, To
OTIPEICIIUTh BEPIINHBI MAKCUMAJIBLHOTO TUTIA. BRIOpaB B KauecTBE KOPHSI BEPIIMHY MaKCUMAIBHOTO
THUIIa, OIPEICTUTh BhICOTY AepeBa. Haiitu xox IIprodepa.

f=(1,2,3,4,7,7,7,8,8,10,11,10)

g=(434,75,6,8910,11,12,13)
6. 3amate nepeBo cnrickoM pebep, ecnu ero kon [prodepa umeer sun (1,1,1,2,2,7,7,7,6,11).
7. Haiitu xpoMatuueckoe 9uciio rpada.

,Zlfl}l CamMoCmosAmenbHoll NO020MOBKU K 3AHAMUAM HO 0ucuunﬂune pekomendyemc;l
ucnojsib3zoeamo yue6n0-mem00ultecxue mamepuaiibl:

1. Kypenesa T.H. DnemenTs! Teopun rpadoB. YueOHO — METOIMYECKOE IT0COOHE AJIsl CTYIEHTOB
Iearornyeckux By30B.- YibsHoBck: Yal'IIV, 2011.

5. IlpumepHbIe oLleHOYHbIEe MaTepPUAJIbI VIS IPOBeJeHUS TeKyllero KOHTPOJIsl ycleBaeMoCTH
U MPOMEKYTOYHOM aTTecTalMy 00y4al0IuXCs 10 JUCIHUIIIHHE

Oprann3anus ¥ NpoBeleHNEe aTTeCTALMU CTyAeHTa

®I'OC BO B cOOTBETCTBUM C NpHUHLUIIAMU bBONOHCKOro mnpolecca OpHUEHTHPOBAHbBI
NPEUMYILIECTBEHHO HE Ha cooOlIieHrne oOyyaromeMycs KOMIUIEKCa TeOPEeTUUECKUX 3HAHUHM, HO Ha
BbIpa0OTKY y OakajiaBpa KOMIIETEHIIMM — JTMHAMUYECKOro Habopa 3HAHWUN, YMEHUW, HAaBBIKOB U
JUYHOCTHBIX KayecTB, KOTOPbHIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPyZa ¥ YCHEIHO IPOPECCHOHATBHO PEAIN30BbIBATHCS.

B mponecce oneHkn OakanaBpoB HEOOXOIMMO HCHOJNB3YIOTCS KaK TPaJUIIMOHHBIE, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUJBI U (POpMbI KOHTpOJIA. [Ipy 3TOM nmocTeneHHo TpaaullMOHHbIE CPEICTBA
COBEPILUECHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOTO IIOAXOAAa, a HWHHOBALMOHHBIE CPEICTBA
aJlanTUPOBAHBI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

Leab npoBeaeHUsl aTTecTallMM — TPOBEpKAa OCBOCHHUS 00pa3oBaTeIbHON MPOrpaMMbl
JTUCIUIUIMHBI-TPAKTUKyMa yepe3 cpopMUPOBAHHOCTh 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpoMe:kyTOYHAA aTTeCTAlMA OCYLIECTBISIETCS B KOHIE CEMECTpa U 3aBEpPIIACT U3YyUYECHUE
JTUCIUIUIMHBI, TIOMOTaeT OIEHUTh KPYIHBIE COBOKYIHOCTH 3HAHUW M yMeHHH, (opMupOBaHUE
OIIPEIEIEHHBIX KOMIIETCHIIUH.

OlleHOYHBIMH ~ CPEJICTBAMH  TEKYIEro OILICHWBAHUSA SBISIOTCA: JOKIJAJ, TECThl IO
TCOPCTUUCCKHUM BOIIpOCaM JHUCHUIIIIMHBI, 3allUTa IMPAKTUICCKUX pa60T n T.II. KOHTpOJ'H) YCBOCHUA
MaTepuana BENETCS PEeryjspHO B TEUEHHE BCETO CEMEeCTpa Ha MPAKTUYECKUX (CEMUHAPCKHX,
1a00pPaTOPHBIX ) 3aHATHUSX.

CPEJACTBA OLIEHUBAHMSI, O6pazoBarenbHbIe
CITIOJIb3YCMBIC IJId TCKYUICTO OICHHUBAHUA PE3YyIbTaThl AUCHUIIIIMHBL
nokasaressi QOpMUPOBaHUS KOMIIETEHIIUN
OueHouyHbIE CpeaCTBA JAJIA TeKyei OP-1
arTecTauuu




OC-1 3amura pedepata
OC-2 CamocrosTenbHas paboTa
OC-3 CamocrosiTenpHas paboTa

OC-4 KontponbHas padora

OueHovHble cpeacTBa 15
MPOMeKYTOYHOMATTECTALNM
3a4eT (IK3aMeH)
OC-5 3auer B popMme ycTHOrO codeceioBaHuUs

3HaTh OCHOBHBIC HAyYHBIC TIOHSATHS
JUCITUTLIIAHBI, 0COOCHHOCTH 170'¢
UCTIONIB30BAaHUS, METOABl W  TPUEMBI
U3YYCHHUS W aHaIM3a JIMTEPaTypbl B
peIMETHOM 00J1acTH;

OCHOBHBIC HH(OPMAIIMOHHBIC TEXHOJIOTUU
MOMCKa, cOopa, aHaimu3a U 00pabOTKH
JAQHHBIX; WHTEPIPETUPYET SBICHUS U
MPOIIECChl B KOHTEKCTE OOIIEH THHAMUKH,

OP-2
VMeTh caMOCTOATEIBHO MW B COCTaBe
HAay4YHOI'O KOJIZICKTHUBA peiaTtb

KOHKpETHBIE 3a/Jauu MpodeccroHaIbHON
JIESITEJIBHOCTH; CaMOCTOSITENIbHO M TIOJ
HAyYHBIM PYKOBOJCTBOM OCYILECTBISATh
c6op 1 00paboTKy HHGOpPMAIIIH; CTIOCOOCH
NPUMEHSTh T[OJyYCHHbIE 3HAHHUS IS
OOBSCHEHUS AaKTyaJbHBIX HpodJieM U
TEHCHIINI Pa3BUTHUS IPEIMETA;

OP-3
Bnanets HABbIKAMU KOMILJIEKCHOTO
MIOMCKa, aHajiu3a M CHUCTEeMaTH3aluu
nH(pOpMaIIMU MO U3y4aeMbIM ITPoOIIeMaM C
UCTIOJIb30BAHUEM HAyYHOW U y4eOHOM
auTepaTypel,  MHOOPMALMOHHBIX  0a3
JTAaHHBIX;

OP-4
3HaTh OCHOBHBIE COOBITHS, XPOHOJOTHUIO
pa3BUTHSA IPEAMETHOI 001aCTH, a TAKXKE €€
OCHOBHBIX Pa3ZeiloB;

OP-5
Bnagers npuémamm cuctemaTtusanuu U
MEepUOM3allMid 3HAaHUW B MPEIMETHOU
001acTH;  HaBBIKAMM  MCIIOJIB30BaHUSA
CUCTEMAaTU3UPOBAHHOTO TEOPETUUYECKOTO U
IIPAKTUYECKOI0 3HAHUSA JUIsl IOCTAHOBKU U
pelieHus 3aa4 npeIMeTHON obacTu

OmnucaHue OIEHOYHBIX CPEJICTB M HE0O0XO0AMMOro oOOpyIOBaHUS (JIEMOHCTPALMOHHOTO
MaTepHaia), a Tak ’e MpoLeaypbl U KPUTEPUU OLIEHUBAHHS MHUKATOPOB JOCTHXKEHHS KOMITETeHIIUI
Ha pa3jIMyYHbIX 3Tanax X (OPMHUPOBAaHHUS B MIPOIECCE OCBOEHUS 00pa30BaTENbHON MPOTPAMMBbI
npejactaBieHsl B DOHJE OLIEHOYHBIX CPEACTB JUIsl TEKYHIErO KOHTPOJISI YCIEBAEMOCTH U

HpOMe)KYTOQHOﬁ aTTeCTalnuu 110 JUCLHMITIIIMHEC.

Mamepuanwt, ucnonb3yemole 011 MEKyU{e20 KOHMPOJia YCHesaAeMOCHU
odyuarowuxca no oucyuniune
MaTepI/IaJ'II)I JJIA opraHmaum/I TGKYIIIeﬁ arTecrangnunu HpeJICTaBJ'IeHBI B 1'[.5 l'[pOl"paMMI)I.

Mamepuanwt, ucnonb3yemole 0711 RPOMENCYHOUHO20 KOHMPOJISL YCHEGAEMOCHIU
odyuarowuxca no oucyuniune

OC-5. [IpumepHBIii NepedeHb BONPOCOB K 3a4eTy
1. OcnoBHbIe OHATHS TeopuH TpadoB. CriocoOw! 3aaanus rpad)oB.
2. Crenenb BepiiuHbl rpada. Teopema o cymme creneHel BepinH rpaga.
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10.

11.

12.
13.

14.

15.

16.
17.
18.
19.
20.
21.

22.
23.
24,

25.

[Toarpad. Onepamuu Hax rpadamu.

MapuipyT, nenb, mpocTas IeMb, IUKI, TPocToi nuki. CBs3HbIe rpadbl. MaTpuiia CBI3HOCTH.
KomnoneHTsI cBsizHOCTH Tpada, UX YUCIO.
MocTtel 1 mapHupsl. biaoku.
CunpHo cBsI3HBIN oprpad. MaTpulibl TOCTUKUMOCTH U KOHTPAOCTUKUMOCTH oprpada.
[Tonstue nzomopdusix rpados. OTHOMIEHUE H30MOP(HU3Ma, 3a1laHHOE Ha MHOKECTBE TPadoB.
CgoiictBa m3omopdubIx TpadoB. Teopembl 00 m3omopdubIx Tpadax. ['eomerpudeckas
UHTEpIpeTaus u30MOp(HBIX rpadoB.
MeTtpuyeckue XxapakTepucTUku rpada.

DiisiepoBbl U TONy3isIepoBsl Tpadel. Kpurepuit sitnepoBoctu rpada. Anroputm Diepwu.
Kpurepuii nomysitnepoBoctu rpada. DisiepoBbl U HOTYHIEpOBBI Oprpadsol.

['aMUIBTOHOBBI U MOMYTaMUJIBTOHOBBI Tpadbl. JlocTaTOYHBIE YCIOBHSI FaMHJIBTOHOBOCTH
rpada. [[aMUIbTOHOBBI ¥ IOJTYTaMUJIBTOHOBBI OprpadBbl.
Omnpenenenust ¥ CBOMCTBAa HEOPUEHTHUPOBAHHBIX JepeBbeB. Jlec. Bepuimna MakcuMaabHOTO
TUIIA IepeBa. AITOPUTM HaXOXKICHMSI LIEHTPA HEOPUEHTUPOBAHHOTO JIepeBa.
Komuporanue nepeBneB. Kop I[Iprodepa.
OpueHTrpOoBaHHbIE M KOpHEBBIE JAepeBbsi. bunaphble nepeBbsi. OcToBHOE nepeBo rpada.
Teopema Kanu.
He3zaBucumbie u nmokpeiBaromme MHokecTBa. Knuku. Teopema o unciax HE3aBUCUMOCTH U
MOKPBITUI. MakcumallbHble HE3aBUCHMMBbIE MHOXKECTBa BEpIIMH, WX Touck. Kparuaiimiee
BEPILKHHOE IMOKPBITHE, AITOPUTMBI €TI0 MOUCKA. JIOMUHUPYIOLINE MHOXKECTBA.
[Tapocoueranue. CoBeplIeHHOE MapocoveTanue. 3agada o cBaap0ax, reopema Xosia. 3agadya
0 Ha3HAUEHUSX U aJITOPUTM €€ PEIICHHUS.
TpaHcriopTHas 3a7ja4a ¥ alTOPUTM €€ PeLeHUsI.
VYknaaka rpada. [Inanapusie rpadsl. [Ltockue rpadsl. Teopema Ditiepa u clieACTBHS U3 HEE.
Hemnanapaocts rpados B K5 un K3,3.
Kpurepun ninanaprnoctu rpagos.
AnTopuT™ yKIaaku rpada Ha TIOCKOCTH.
[TonsiTve packpacky, MpaBUIIbLHON paCKpacku, XpOMaTUEYECKOro YKcia. 3a/iada 0 BEPIIMHHOM
packpacke, 0 packpacke rpaHeil miockoro rpada.
Teopema bpykca.
Teopema Buzunra.
XpomaTudeckoe 4ucio IIaHapHBIX rpadoB. PackpaminBaeMocTh IUIaHApHOTO Tpada MTho
KpackaMu. [ umoTesa ueTbipex Kpacok.

ANTOpUTMBI pacKpalirBaHus rpada.

B KOHIC MU3YYCHHA AVCHHUIUIMHBI MMOABOAATCA UTOIU pa6OTI)I CTYACHTOB Ha JICKOIMOHHBIX W

MPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurtepun oneHuBanus 3HAHNH 00y4alOIMXCS 110 M CHMILIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU PAbOMbl 00Y4AIOUWUXCSL

[Tocemenune PaGora Ha
[Tocewmenune
M MPAKTUYCCKHUX | TPAKTHICCKUX 3auer
JIEKIIAH .
3aHATUN 3aHSTHSIX
PazbammoBka mo |9 X 1=9 | 15x 1=15
212 6annoB 64 Gamna
8 BUJaM paboT 6aJuIoB bannos
cemecTp | CymmapHbId 24 6amna 236 Gannos 300 OGammnos
9 6amtoB max
Makc. bamn Max max max




Kpumepuu oyenusanus pabomol 0b6yuarouezocs

bamasl (3 3E)
«324YTEHO» o0oJ1ee 150
«HE 32YTEHO» 150menee

6. MeToauyeckue yKkazaHus 1Jisl 00y4aomMXcs M0 OCBOEHUIO AU CHUIIIHHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT oOydaroluxcs IMOCELICHMs JICKUIUH, aKTUBHON
paboOThl Ha TPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHMS BCEX Y4YEOHBIX 3a/JaHUI TpEnoaaBaTels,
03HAKOMJICHHS C OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPOH.

3anuce JeKUMM — oaHa W3 (OPM AKTUBHOM CAMOCTOSATENBHOW paboThl 00ydaromuxcs,
TpeOyrolasi HaBbIKOB U YMEHHsI KpPaTKO, CXEMaTHUYHO, IIOCIEI0BATENIBHO U JIOTUYHO (PUKCUPOBATh
OCHOBHBIC TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHUS, (POPMYIUPOBKU. B KOHIIE JEeKIMK MpenoaBaTeib
ocraBiseT Bpems (5 MMHYT) [uIs TOro, 4roObl oOyyarolmiuecss HMMeNd BO3MOXKHOCTb 3a/1aTh
YTOYHSIOUIME BONPOCHL II0 HM3y4aeMOMYy Marepuany. [3-3a HEIOCTaTOYHOrO KOJUYECTBA
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAETCS OCBETUTh B IIOJHOM OOBEME, I[03TOMY
IIPENO0IaBarellb, 10 CBOEMY YCMOTPEHHMIO, HEKOTOPBIE BOIIPOCHI BBIHOCHT HA CaMOCTOSITEIBHYIO
paboTy CTYJEHTOB, PEKOMEHAYs Ty WIN HHYIO JuTepatypy. Kpome atoro, ass Jiydiiero ocCBOeHuUs
Marepuaja ¥ CHCTEMAaTH3allid 3HAaHWUM 1O JUCHUIUIMHE, HEOOXOIMMO MOCTOSHHO pa30OHpaTh
MaTepHalbl JEKIHH 10 KOHCIIEKTaM M y4eOHbIM nocoOusM. B ciyuae HeoOxo1umMocTH oOpalarbest
K IIPETNIOJABaTEIIIO 3a KOHCYJIbTalluEN.

IToaroroBKa K NPAKTHYECKHM 3aAHATHSIM.

IIpy DOArOTOBKE K INPAKTHYECKUM 3aHATHAM CTYIEHT JOJDKEH H3Y4YUTh TEOPETUYECKUU
MaTepual Mo TeMe 3aHATHUA (MCIOJIb30BaTh KOHCIEKT JEKIMH, U3y4UThb OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCSI C IONIOJHUTENBLHOM JINTEPATYpPOil, TP HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jeast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEpaTypHBIX HCTOYHMKOB). B ciydae 3arpyaHeHui,
BO3HHUKAIOIIMX IIPU OCBOEHUHM TEOPETUYECKOr0 MarepHaia, CTYyAEHTY cielyeT oOpamaTrbcs 3a
KOHCYJIbTallue K mpenojaBarento. Mg Ha KOHCYJIbTaLMIO, HEOOXOAMMO XOpOILIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsiCHEHUS.

B Hayane npakTHUYeCcKOro 3aHATHs IPENOJaBaTelb 3HAKOMUT CTYACHTOB C TEMOM, OIIalaer
IJIaH MPOBEJCHUS 3aHATHS, BBIIACT 3aJaHusd. B TeueHue OTBEIEHHOrO0 BPEMEHM Ha BBHIIOJIHEHHE
paboThI CTYJEHT MOXET 00OpaTUThCS K MPEnoJaBaTeiio 3a KOHCYJIbTallMed WIN pa3bsicHeHUAMU. B
KOHIIE 3aHATHUS POBOJIUTCS IIPUEM BBINOJIHEHHBIX 3a/1aHUM, cCOOeceI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThbl BBIOJHEHHS MPAKTUUECKUX 3aHUHN OLIEHUBAIOTCS B 0ajiaX, B COOTBETCTBUU C
OaIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCUTETA.

Ilanbl NPAKTHYECKUX 3AHATHI

IpakTuyeckoe 3anaTue Ne 1. Ocnogubie nonsamusi meopuu epagos. Cnocodwl 3adanus epagos.
Bonpocwi k 3anamuio.

1. I'pa¢. Bepuunsl 1 pedpa rpada, oTHOIIEHHE HHIIUAEHTHOCTH MEX1Y HUMH.

2. HeopuenTtupoBaHHoe peOpo, OpueHTHPOBaHHOE peOpo, KpaTHbIe pedpa. CMexHbIe pedpa,
CMEKHBIE BEPIIHHEI.

3. OcHOBHBIE BUIBI IPadOB.

4. CniocoOsb! 3aganust rpados.

5. Crenenp BepuHbl rpaga. Teopema o cymMme cTeneHei BepiuH rpada.

3aoauu:
1. Ompenenuts Buj rpadoB. 3aHyMepoBaTh BepLIMHBI rpadoB. 3anaTh rpadsl pa3iMuHBIMU
ciocobamu. OnpesennTh CTEEH! BCEX BEPILUH.
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2. Ilo marpuile CMEXHOCTH BEpIIMH TpaoB HAUTH MATPHUIy HHIIMICHTHOCTH, MOCTPOHTH
nU300paxeHus rpados..

010011

L1200 02100 2 1001 1 101000
201100 00110

101 30 111021 010000

21102 010011 000001 000001

03011 002112 00110 010001

1)00210 2)201120 3)101114)100110

3. HaiiTi MaTpuIsl CMEXKHOCTH M HHIUJECHTHOCTH rpada (HECOPUESHTHPOBAHHOTO U
OPHEHTHUPOBAHHOTO), 3aJJAHHOTO CITUCKOM pedep.
1)f=(1,2,1,2,3,3,4)
0=(2,1,3,44,2,4) .
2)f=(1,3,2,2,1,3,2)
g= (1,2,3,4,44,2).
4. BBISICHUTB, CYILIECTBYIOT JIU Tpadbl C JaHHBIM HaOOpOM CTeNeHel BepIItH.
1) (0,2,2,3,3); 2)(2,2,2,3,3);
3) (2,2,3,3,3); 4)(0,1,2,3,4).

IIpakTuueckoe 3ansitue Ne 2. [Ipumenenue cpaghos K pewenuro 3a0ay _d1eMeHmapHou
MamemMamuKu.

BOI’lpOCbl K 3arAmuro.

1. T'eomerpuueckas nHTEpIIpeTaus rpada.

2. Crioco6sI mocTpoeHus rpadoBoi MO 3a4a4H.

3aoauu:

1.

B capae 10 xopsIT ¢ enoit u 20 nopocst. Uepes HEKOTOpOe BpeMsl TOpocsiTa nepederatoT OT OAHOTO
KOpBITa K ipyromy. 3BeCTHO, YTO OT Ka)KAOTO KOPBITA K K&KAOMY IpoOeran Kakoi-HUOy b ITOPOCEHOK.
JlokaxxuTe, 4TO XOTh OJIMH IMIOPOCEHOK Tepederall He MeHee Tpex pas.

Mexny 7 riaHeTaMH 3BE3IHOM CHCTEMBI YCTAHOBIIEHO PAKETHOE COOOIIeHHEe. MUHUCTD paropToBall,
YTO C Ka)KJIOM IUIAaHETHI CYLIECTBYET NPSAMON pelic pOBHO Ha 5 NPYTUX MJIAHET CUCTEMBI. JIOKaKUTE, 9TO
MUHHUCTP OIIHOCS.

JBoposslit xynuran [lets xoueT oToOpate y nsaTukinaccuuka Jlemm MII13-mieep, Ho cornaceH u He
orOupars, ecu Jlema pemuT 3a Hero 3a1ady. 3aaady 3a1ajld Ha JoM, oOelias IOCTaBUTh 3 3a YeTBEPTh
10 TEOMETPHHU. 3a7jaua OUeHb TPYAHAsl - HAUTH, CKOJIBKO nTuaroHanei B 17-yronsHuke. Ilomorute Jlemre.
Maina ckazana cBoeit nojapysxke Jlene: «¥Y Hac B Kjacce ABaLATh MATh YesoBeK. Y mpeacTaBb, Kaxablid
U3 HUX JIPY>KUT POBHO C CEMBIO OJHOKJIaccHUKaMm». «He MosxeT 3Toro ObITh» - oTBeTHIIA JIeHa. [louemy
OHa Tak pemumia’?

JleBATh 11aXMaTUCTOB IPOBOJIST TYPHUP B OJUH KPYT (KaXKJIbIi U3 YYaCTHUKOB JOJIKEH



CBITPaTh C KAXIBIM U3 OCTAJBHBIX 110 OJHOMY pa3y). JloKakuTe, 4To B JIFOOOW MOMEHT
HaWAYyTCA 1BOE, 3aKOHYUBILINE OJUHAKOBOE YUCIIO MapTHH.

JleBsATh 4YeNOBEK MNPOBOMAST IMIAXMATHBIA TYpHHP B OJIUH Kpyr. K HEKOTOpOMY MOMEHTY
BBICHSIETCSI, YTO B TOYHOCTH JIBOE CHIIPAJIM OJMHAKOBOE YMCIIO NapTui. Jlokaxure, 4To Toraa
7100 B TOYHOCTH OJIMH YYACTHHK €IIl¢ HE ChIrpajl HU OAHOM MapTHUH, JIMOO B TOYHOCTH OJIMH
ChITpaJI BCE MapTHUH.

HpaKaneCRoe 3ansaTue Ne 3. Cessasuble HeopuermupoearHvle epaqbbz.
BOI’lpOCbl K 3aHAMuro.

O Nk whE

MapuipyTsl, IIeNH U LUKIIBl B HEOPUEHTUPOBAHHOM rpade.
CaoilicTBa MapLIpyTOB.

BersiBiIeHHE MapLIpyTOB C 3alaHHBIM KOJIMYECTBOM pedep.
CBs13HbIE BEpIIMHBI.

OTHoOIIEHHUE CBSI3HOCTH, 3aJaHHOE HA MHOXKECTBE BEPLIMH.
KOMIIOHEHTHI CBA3HOCTH.

HlapHupsbl, 6JI0KH U MOCTHI.

Martpuiia CBSI3HOCTH Tpada.

3aoauu
1. OnpeaenuTs, Kakue u3 rpad)oB SBISIOTCS CBA3HBIMHU. HaifTu BCe IPOCTHIC ITUKJIBI U IIUKJIbI, HE SBIISTFOIIUAECS
HpOCTLIMI/I.

2. Hcnonb3ys MaTpHily CMEXHOCTH rpada, HaiiTH Bce MapIpyThI:
a) IJTUHEI 2; 0) nimnel 3 ans rpadoB 3agaun 1.
3. lokazatb, uTo 11 Jr06oro rpada mubo oH cam, 100 ero TOMOTHEHHE SIBISETCS
CBSI3HBIM.
4. Jlokazatb, 4TO €Clu YHCIIO pedep rpada mopsiaka N>2 6obIle, yemM
(n-1)( n-2)/2, To rpad cBsi3eH.

5. OmnpenenuTs MOCTHI U HIAPHUPBI TpadoB
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HpaKTH‘IECKOQ 3aHaTHE N 4. Casaznble U CUiIbHO C8s3HbIE OpueHmupoearHsle ZDad)bl.

Bonpocwt k 3anamuio:

[Tytu, koHTYypHI B Oprpade. CBolicTBa MapIIPyTOB.
BrisBiienne myTei ¢ 3aJaHHBIM KOJIUYECTBOM pedep.
CBsI3HOCTh OPUEHTUPOBAHHBIX TpadoB.

OTHolIEHHE JOCTHIKUMOCTH, 3aJaHHOC Ha MHOKCCTBC BCPIIINWH.
Marpuiipl TOCTUKUMOCTH U KOHTPIOCTUKUMOCTH.

agrwdE

3aoauu
1. Omnpenenuth, Kakue U3 OprpadoB SBISIOTCS CBA3ZHBIMU, CUITLHO CBSI3HBIMH.

A

v

LA




2. HaiiTu Bce MapumipyThl: a) JUIUHBI 2; 0) mmuHbl 3 1i1s rpadoB 3anaum 1.

IIpakTudeckoe 3anatue Ne 5. . HzomopdHuvle epagoi.
Bonpocwi k 3anamuio.

1. 3omopdHbIe rpadsl.

2. PaBHnble rpadpl.

3. OTHoweHue uzomopdusma, 3aJaHHOE Ha MHOXKECTBE TpadoB.
4. A6cTpakTHbIii rpagd.

5. CoiicTBa n30Mop¢HBIX TpadoB.

6. Teopembl 00 n30MOphHBIX rpadax.

3aoauu.

1. oka3zaTh, 4TO M30MOp(hU3M COXpaHsET CTeneHu BepiiuH rpada. MHaue roBops, creneHb oopasza
BEPIIUHBI PU H30MOP(PHU3ME COBITAJIAET CO CTEIICHBIO CAMOI BEPITUHBI.

2. Cpenu MpUBEACHHBIX HA PUCYHKE rpad)oB HAUTH BCe Mapbl U3OMOPQHBIX rpadoB.

% @ W g

N

6 7 8 9
3. Onpenenuthb, U30MOP(HBI JIU TpadBbl.
S —» )
R S ' N\
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4, Haiiante Bce aGcTpakTHBle rpadsl ¢ 4 BepIIHHAMH,




Haifignte Bce abcTpakTHBle rpadel ¢ HabopoM cTeneHed a) (2.2.2.3.3.4):
5 0) (2.2.2.3.3.3).

IIpakTuyeckoe 3anaTue Ne 6. Mempuueckue xapaxmepucmuku epaga.
Bonpocul k sauamuio:

JnmuHa mapuipyra.

PaccrosiHue Mexny BepLIMHAMMU.

Marpuiia pacCTOSIHUMA.

OKCLIEHTPUCUTET BEPIIHHBI.

Panuyc u nuametp rpada.

Lentpanbusie u nepudepuitnpie BepmuHbl. LlenTp rpada.

I e

3aoauu.
1. HaiiTl SKCUEHTPUCUTETHI BEPILIUH, PAIUyChl U qUaMeTphl rpados, nepudepuiinbie,

LOCHTPAJIbHBIC BEPIINHBL.

SRR

2. IToctpouts rpad, EHTP KOTOPOTO:

1) cocTouT poBHO M3 OJIHOM BEPIIMHBIL;, 2) COCTOUT POBHO U3 TPEX BEPILUH U HE COBMAIAET C
MHO>KECTBOM BEpUINH; 3) COBIIaJaeT C MHOKECTBOM BCEX BEPILHH.

3. Jlokazatb, 4yTO AuaMeTp rpada He MPEBOCXOIUT €T0 YABOCHHOTO paauyca.




IIpakTuyeckoe 3ansaTue Ne 7. Diineposwl u nonysiiieposuvl epagut
Bonpocul k sauamuio:

DIIepoB UKJL.

Diinepos rpad.

Kpurepuu siinepoBoctu rpados.

DiisiepoBa 1eMb.

[Tonysiinepos rpad.

Kpurepuu nomysitiepoBoctu rpados.

Aunroputm ®nepu.

NoakowhE

3aoauu:
1. Cewmb moctoB ropona Kénurcoepra ( Hpine KanuauHrpas) Obliu pactoyioskeHbl Ha peKe

[Iperensb Tak, kak M300pakeHO Ha pUCYHKE. MOXKHO iU, BBIW/SA U3 10Ma, BEPHYTbCS 00paTHO,
MPOH/S B TOYHOCTH OJIUH pa3 M0 KaXXJI0My MOCTY?

e

B

2. Omnpenenutb, ABISAIOTCA JIM H-Tpadbl 3iI1epOBBIMU, TOTY3HIEPOBBIMU?
Ecnu na, To HallTH SHIEPOB LUKIL, SUIIEPOBY LENb.




3. Ompenenutb, ABJISIOTCS U Oprpadbl SHIEpOBBIMU, TOTYIUICPOBBIMH?
Ecnu na, To HaliTH 3UIEPOB LUK, SUIEPOBY LETIb.

a)

1)

IIpakTuyeckoe 3ansaTue Ne 8. avunromonogul u nonyeamuibmorosst epagol.
Bonpocul k sauamuio:

1. 'aMHIBTOHOB ITUKII.

2. l'amMunbTOHOB rpad.

3. locTtaTouHbIC YCIOBUS TAMUIBTOHOBOCTH Tpada.

4. 'aMUITIbTOHOBA 11ETIb.

5. [lonyramunsTOHOB Tpad.

3aoauu:

1. Omnpenenutp, ABIAIOTCS N H-Tpadbl TaMAIHTOHOBBIMH, TIOJTYTaMUIBTOHOBBIMU ?
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IpakTuyeckoe 3ansaTue Ne 9. Heopuenmuposanuvle depesbs
Bonpocul k 3auamuio:

1. Jlepeso.

2. Jlec.

3. CBoiicTBa J€pPEBHEB.

4. BepuirHa MakCUMaJIbHOTO THIIA JIEPEBA.

5. AJIrOopUTM HaXOXICHUS [IEHTPa HEOPUESHTHUPOBAHHOTO JepeBa.
6

7

8

. KonnpoBanue nepeBbes.
. Kon Iprodepa.
. Boccranosnenue nepesa no kony Ilprodepa.

3aoauu:

1. Cpenu rpadoB, M300paKEHHBIX HA PHUCYHKE, OMPEAENUTh AEPEBO. 3aHYMEpPOBAaTh BEPIIMHBI
nepesa. OnpenenuTsb ero pajnyc, JMaMeTp 1 LEeHTp.

>

2. JlokazaTh, 4TO LIEHTP JepeBa COCTOUT U3 OJTHOW BEPIIUHBI, €CIIH TUAMETP ITOTO JepeBa SBISETCS
YCTHBIM YHCJIOM, XU U3 JIBYX CMCKHBIX BEPIINH, KOr/la JUAMETP — YU CJIO HEYCTHOC.
3. Moctpouts kox IIprodepa nmns nepeBbeB:

2k+1 k



4. SBnserca nu H-Tpad, 3aMaHHBIA CIIUCKOM pebep, nepeBom? Eciu na, To onmpenenuTh BepIIUHBI
MakcuMaibpHoro tumna. Haiitu kox IIprodepa.
1)f=(1,2,3,4,7,7,7,8,8,10,11,10)
g=(4,3,4,75,6,8910,11,12,13)
2)=(1,2,3,4,5,8,5,6,59,11,11)
g=(4,4,45,7,7,6,10,9,11,12,13).
5.3anate aepeBo crnuckoM pedep, eciu ero kof [Iprodepa nmeer Bua:
1) (1.1,1,2,2,7,7,7,6,11); 2) (7,7,5,5,5,9,7,9,9,11).

IIpakTuyeckoe 3anaTue Ne 10. Opuenmuposanuoe depeso
Bonpocul k 3auamuio:

1. OpueHTUpOBaHHOE JIEPEBO.

2. JIuct, BETBB OpjiepeBa.

3. YpoBeHb BEpUINHBI.

4. Slpyc opnepesa.

5. BeicoTa opaepesa.

6. bunapnoe nepeBo.

7. KopHeBoe aepeBo.

3aoauu:
1. JlepeBo 3aaHo ciMcKoM pedep.
1)f=(1,2,3,4,7,7,7,8,8,10,11,10)
g=(434,75,6,8910,11,12,13)
2)f=(1,2,3,4,5,8,5,6,5,9,11,11)
g=(4,4,4,57,7,6,10,9,11,12,13).
OpueHTHpOBAaTh AEPEBO, BHIOPAB B KAUECTBE KOPHS:
a) BEpIIMHY CTENEHHU 2; 0) BUCSUYIO BEPIIMHY; B) BEPIIMHY MaKCUMaJIbHOTO THNa. OnpeneanThb
ApYCHI U BBICOTY JI€pPEBA.
2. JIBmwkeHHe U3 MyHKTa | B IMyHKT § pa3pemiaeTcs TOJIbKO B HAPABJICHUH CTPEJIOK. B kaxmom
MYHKTE MOKHO ObIBaTh He Oojiee 01HOro pa3a. CKOJIBKUMH CIOCO0aMHU MOXKHO IONACTh U3 MMyHKTa

1 B mynkT 8?7 Kakoii u3 aTux myreil KpaTyaliinii, Kakoi caMblid JJIMHHBIN?
1 2 3

ot
7 8 9
3. OnpenenuTs YuCiIo BO3MOKHBIX MapIIPyTOB U3 IyHKTA | B YHKT 9 W JUIMHY HauKpaT4aniero
U3 HUX.




). ¥i3 ropona 4 B ropon B BemyT HeCKONbKO LOPOr (KapTy AOPOr CM. Ha
puc.11). Haltoure y¥cno MaplpyTos aBTOMOGHIBHOTO MyTEILECTBHA W3 A
B B, y4nThiBas, 4T0 Npu IBHKEHHH AaBTOMOOHMAL NOMKEH BCE BPEMA TIDH-
bnvxathea k B.

Pue. 11

5.

AHzipel nowen ¢ oTUoM B THp. Yrorop Obun Takoii: AHaped Nenaer naTh
BBICTPEJIOB U 32 KAXKI0€ MONaaHHE MONTYYaeT IpaRo elle Ha 1Ba BRICTPENa,
Angpeit BeicTpenun 25 pa3. Cxonbko pa3 ox nonan?

IIpakTuyeckoe 3ansaTue Ne 11. [lapocouemanus u nokpoimusi.
Bonpocul k sauamuio:

He3zaBucuMble 1 MOKPBIBAIOIINE MHOXKECTBA.

Knuku.

Teopema 0 uncIax HE3aBUCUMOCTH U MMOKPBITUH.
MakcuMasbHble HE3aBUCHMbIE MHOYKECTBA BEPIIMH, UX ITOUCK.
Kpartuaiiiee BepiIMHHOE MOKPBITHE, AITOPUTMBI €r0 TIOUCKA.
JloMuHUpYIOIKAE MHOXKECTBA.

ITapocoueranue.

CoBepllieHHOE [TapocoYeTaHue.

N~ wNE

3aoauu:



1. Hafizare HanGopmIee apocodeTaHHe H HAHMeHEBIIee pebepHOe IOKPEITHE 114 rpagoB F; .
“P? * KS.'." '

(B ]

. Ckonpko HaHOOIBIIHX MapocoueTaHHH HMeeTca B rpade 1) P 2) B: 3) Cs: 4) C;:
5)K,: 6) K.?

. AlBIAeTCA TH IOKAa3aHHOE HA PHCVHEE [TIapoOCoTeTaHHe HAaHOOIBITHM?

L%]

4. CKOIBKO HMeeTcA MaKCHMAIBHEIX (He HMEIOIITHX IIPOJI0/DKeHH ) YepeIyIITHXCS IMyTeH
OTHOCHTEIBEHO IIOKA3aHHOTO Ha PHCYHKE [IapocoHueTaHHA, HAUHHAKIIHXCA B BEpPIIHHE a7
EcTe 1H cpeas HHX yBeIHUHBANOIIHH MyTE. ECTE 1H BooOIIe 1719 JTaHHOTO NapocodeTaHHA

VBEIHYHBAKOIIHA IIyTh?

o~
P A M
PN S

5. TlpoBephTe. SBIAIOTCA TH JaHHBIE IapocotdeTaHnd HauGoapmHMH. HafianTe B 3THX rpada
HaHMeHBITHe pedepHEBIe MOKPEITHA H HAHOOIBIITHE He3aBHCHMEBIE MHOKECTBA.

Ipakruueckoe 3ausaitue Ne 12. 3awuma pechepamos (OC-1)

IIpakTuyeckoe 3ansaTue Ne 13 /lnanaprocmo epaghos.
Bonpocul k sauamuio:



VYkianka rpada.

[Tnanapusie rpadsl.

[Tnockue rpadswi.

Teopema Ditniepa u ee clieICTBUSL.
TpuanrynmupoBaHHbIi Tpad.
Kpurepuu mmanaproctu rpada.

oouhkwdE

3aoauu:
1. Kakue u3 rpadoB ABIAIOTCS TUTAHAPHBIMU?

2 g @ & o

& &% wo

2. BBISICHUTB, CYIIECTBYET JIM TUTAHAPHBIN Tpad), Y KOTOPOro:
1) 7 BepmuH u 16 pebdep;
2) 8 BepunH u 17 pedep.

3 . Jlokazatb, 4TO BCsKasl MJI0CKasi TPUAHTYIIALNS C N BEpIIMHAMHU
(n>3) umeeT poBHO 2N-4 rpaHU.

4. Ilpu xakux N rpadsl mopsaka 2N ABASIOTCS MIaHAPHBIMU?

XX IX

IIpakTnueckoe 3ansaTue Ne 14. Packpacka epaga.

Bonpocul k sauamuio:

ITonaTHe packpacku, NPaBUIbHOM PacKpacKu.

OcHoBHasl 3a/1a4a TEOPUH PaCKPACKH.

XpomaTtuueckoe 4ucio rpada.

Teopema bpykca.

Teopema Buzunra.

PackpammBaeMocTh TuTaHApHOTO Tpada MAThI0 KPacKaMu.
I'unote3a yeTeIpex Kpacox.

ANTOpUTMEI pacKkpammBaHus rpada.

NN E

3aoauu:

1. Haiitu xpomatuueckoe anciio rpados Knu Kpg.
2. Haiftu xpomaTHueckoe 4ncio rpados:
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ITpakTnyeckoe 3ansTue Ne 15. Koumponvhas paboma (OC-4).

IlepeyeHb OCHOBHOI M [ONMOJHHUTEJbHOW YyueOHOU JuTepatypbl, UHTepHeT-pecypcoB,
HEO00XOIUMBIX /ISl OCBOCHHS THCHHUIINHBI

OcHoBHas1 InTepaTypa
I'yroBa, C.I'. OCHOBBI JUCKPETHOM MaTeMaTWKH : ydeOHO-MeToauuyeckoe mnocoodue : [16+] /
C.I'. I'yroBa ; KemepoBckuii rocyaapcTBeHHblii yHuBepcureT. — KemepoBo : KemepoBckuii
rocynapctBeHHbii yuuBepcurer, 2018. — Y. 1. — 87 c. : ., cxem. — Pexum gocrymna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573539
3aifieBa, O.H. MaremaTndeckue MeTO bl B MPHIIOKEHUSIX. [IUCKpeTHas MaTeMaTuka : yueOHoe
mocobme / O.H. 3aitueBa, A.H. Hypues, II.B.Mano ; Ka3aHckuii HalMoOHaJIbHBII
HCCIEA0BATEIbCKUM TEXHOJNOTHYeCKUil yHuBepcuteT. — Kazawp : KazaHckuil HaydHO-
ucclieioBaTenbCKuil TexHonornueckuit yausepcuter (KHUTY), 2014. — 173 c. : Tabmn., . —
Pexxum noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=428299
OcurnoBa, B. A. OcHOBBI JHCKpETHON MaTeMaTHKH : yuebHoe nmocobue / B. A. OcumnoBa. — 2-¢
3., gon. — Mocksa : ®OPYM : UHOPA-M, 2020. — 157 ¢. — (Bricmiee oOpazoBanue:
bakanaspuar). - ISBN 978-5-00091-404-5. - Tekcr : onekrtponHsii. - URL:
https://znanium.com/catalog/product/1088379
. Xonakos, B. E. Jluckpernas maremaruka : yuebnoe nocodue / B. E. Xonakos, H. A. Cokosnoga.
— Mocksa : UHOPA-M, 2020. — 542 c. — (Bricmiee o6pa3oBanue: bakamaspuar). - ISBN 978-
5-16-013184-9. - Tekcrt : anexTponHbIit. - URL: https://znanium.com/catalog/product/1117204
IOmun, C. B. Marematuka U 5KOHOMHUKO-MaTeMaTudeckue moaenu: Yueonuk / C.B. IOqun - M.
U1l PUOP, HUL] UH®PA-M, 2018. - 374 c.: - (Beiciee obpazoBanue: bakanaspuar). - ISBN



https://biblioclub.ru/index.php?page=book&id=573539
https://biblioclub.ru/index.php?page=book&id=428299
https://znanium.com/catalog/product/1088379
https://znanium.com/catalog/product/1117204

978-5-369-01409-7. - Tekcr : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/937964
JonosHuTeILHASA JUTEpPaTypa
. Kannenan, C. A. DkcTpemanbHbIe 3314 JUCKPETHON Marematuku : yaeOnuk / C.A.Kannenai.
-M.: U ®OPYM : UHOPA-M, 2018. - (Beiciiee oopa3zoBanue). - ISBN 978-5-8199-0633-0. -
Tekcer : anextponnsid. - URL: https://znanium.com/catalog/product/938037
Oxkynos, C.M. [luckpeTHas MaTeMaTHKa: TEOPHUS U MPAKTUKA PelIeHus 3a7a4 0 HH(HOPMATHUKE :
[16+] / C.M. OkynoB. — 4-e u3f., 3nekTpoH. — Mocksa : Jlaboparopust 3nanuii, 2020. — 425 c. :
un. — (Ilemarormyeckoe oOpaszoBanue). — Pexum npocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=222848
. PykoBomcTtBO K pemieHuio 3amad 1o AMcKpeTHOM Mmaremaruke / LlyGoBumu A.A. -
Boarorpan:Bonrorpaackuit I'AY, 2015. - 88 c¢. - Tekcer : amekrponnsii. - URL:
https://znanium.com/catalog/product/615250
. Cobonesa, T. C. JluckperHass maremaTuka. YTIyOJIeHHBIH Kypc : y4eOHHMK / moxm pea. A. B.
Yeukuna. - Mocksa : KYPC : UHOPA-M, 2020. - 278 c. - ISBN 978-5-906818-11-9. - Tekcr :
anekTponHbid. - URL: https://znanium.com/catalog/product/1015049
. CnenmanbeHble TJIaBBI MaTeMaTukd. JlMCKpeTHas maremaruka: YueOHoe mocobue / CampoHOB
N.B., 3rokun I[1.H., BeneButuna C.C. - Boponex:BI'JITY um. I.®. Mopo3osa, 2014. - 118 c. -
Tekcer : anexTponnsiid. - URL: https://znanium.com/catalog/product/858550
Humepnem-pecypcut

DneKTpoHHass OMOIMoTEKa
http://biblioclub.ru/index.php?page=book_view red&book id=231616
OnexTponHas 6ubnmoreka http://znanium.com/bookread2.php?book=241722
Oo6riepoccuiickuii MaTeMaTuaeckuii mopran http://www.mathnet.ru
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