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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl
JuctummHa «/luckpeTHass MaTeMaTHKa» OTHOCUTCS K JUCIUIUIMHAM O0s3aTeIbHOM YacTH
broka 1. Juctunmunbl (Moaynu) IIpenMeTHO-METOAMYECKOTO MOIYIIsl Y4eOHOTO TIaHa OCHOBHOM
npodeccCHOHaIBbHONM  00pa30BaTeNbHON MPOrpaMMbl  BBICIIET0 OOpa3oBaHUS — IMPOTPAMMBI
OakanaBpuaTta 1o HampasieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3zoBaHue (C IBYMs
npopwIssIMA  TOATOTOBKH),  HANpaBIEHHOCTh  (mpodmib)  00pa3oBaTeNbHON  MPOTrpaMMBbI
«Texnonorus. UudopmaTuka», ounoit Gopmbl 0OyICHHUS.
JucuumuiiHa onupaeTcst Ha pe3yibTaThl 00y4eHus, CHOPMUPOBAHHBIE B paMKaX TUCIUIUIMH:
OcHOBEI JIMHEWHOU anreOpsl, Teopus aropuTMoB, MareMaTuueckas JIOTHKA.
Pe3ynbrarthl u3ydeHHs AUCUMIUIMHBI SBISIOTCA OCHOBOW IJISi MPOXOXKIACHHSI MPAKTHKU:

[TpousBojcTBeHHAas (HAay4HO-HICCIEOBaTeNbCcKas pabora) IlpemaumiomHas mpakThka U
roCcy/1apCTBEHHOW UTOTOBOW aTTECTALIUU.
1. Ilepeyenb NMJAHUPYEMBIX PpPe3yJbTAaTOB  00yuyeHuss (0Opa3oBaTeJbHBIX

pe3yJbTAaTOB) MO JUCHHUILINHE

Leab0 OCBOCHMS JAaHHON AUCHMILIUHBI SBISETCS (QOPMHUPOBAHUE MPEICTaBICHUM 00
OCHOBHBIX O6’I:€KT3.X, MOJCIAX MU METOdaXx HHCerTHOI;'I MAaTe€MaTUuKH, pa3BUTUC a6CTpaKTHO-
JIOTUYECKOT'O MBIIUICHHUS.

33}13‘leﬁ OCBOCHHA JUCHUINIMHBI SABJIACTCA OBJIAACHHUC CTYACHTAMH OCHOBHBIMH MCTOJaMHU
JTUCKPETHON MaTeMaTUKH U IPUMEHEHHE UX B Oyayiieit mpodecCHOHaIbHON NesTeIbHOCTH.

B pesynpraTe OCBOEHMS NporpaMMmbl OOy4YarOIIMNCSA JIOJDKEH OBJAJETh CIEAYIOLUMU
pe3ynpTaTamMu 00ydeHus (B Tabivile MPEACTaBICHO COOTHECEHHE 00pa30oBaTENIbHBIX PE3yIbTaTOB
06y‘~IeHI/I$I M0 JUCHUIIIMHE C UHAUKATOpaMU NOCTHKCHUA KOMHCTCHHHﬁ)I

Komnerenuus u OO6pa3zoBarenbHble Pe3yabTaThl JUCLUIUIUHEI
WH/INKATOPHI €¢e (aTansl OPMHUPOBAHUS AUCITUTIINHBI)
JOCTIKEHUS B 3HaeT yMeeT BJIaJieeT
JMCLUTUIMHE
IK-11 Cniocoben
HCII0JIb30BATh
TEOpETUYECKHE u
MPAaKTUYECKHE 3HAHUS
JUIi  TIOCTAaHOBKH U
peteHust
HCCIIEI0BATEIbCKUX
3a1a4 B IMPEIMETHON
obnactu (B
COOTBETCTBUU c OP-1 OP-2 OP-3
npopuiIeM U YpOBHEM | OCHOBHBIE  HAayYHBIE | CAMOCTOSATENBHO M B HABBIKAMIL
oOyueHus) " B | OHATHS cocTaBe Hay4HOTO
KOMILJIEKCHOT'O
obyacTi 00pa3oBaHUsl | AUCHUILIMHBI, KOJJICKTHBA  pelaTh
MOMCKA, aHaJIN3a U
IK-11.1. 3HaeT | 0COOEHHOCTH WX | KOHKPETHBIE  33/1a4U
o cucTeMaTU3aluu
OCHOBHBIE  HayyHbI€ | HCIIOJIb30BaHUS, npogeccuoHaIbHON
N nH(popmManuu 1o
MIOHATHUS U | METOJBl U TPUEMBI | IEATEIBHOCTH; H3VAACMEIM
0COOEHHOCTH UX | U3y4eHHUs] M aHalli3a | CAMOCTOATEIbHO U Y1
npoGiemMaM ¢
UCIOJIb30BaHUS, JUTEPaTypHI B | IOJ HaY4YHbIM
. . UCTIOJIb30BaHUEM
METOABl W TPUEMBI | IPEIMETHOU 00IaCTH; | PYKOBOJICTBOM . .
Hay4yHOU U yueOHOU
M3YyYeHHUs] M aHaJIu3a | OCHOBHbBIE OCYIIECTBIATH cOOp U HTEDATVDEL
JTUTEPaTyphI B | UH(pOpMaLIMOHHBIE 00paboTKy PATyPEL,

. MH(OPMALIMOHHBIX
NPEeIMETHOM 00JacTH; | TEXHOJNOTHH TIOMCKa, | UH(OpMAIIHH; 6a3 IAHHbIX
OCHOBBI OpraHu3aluu | cOopa, aHaau3a U | CIIOCOOCH MPUMEHATH
HCCIIEI0BATENbCKON 00pabOTKM  JaHHBIX; | IOJyYCHHbIE 3HAHUS
NESTEeNbHOCTH; UHTEPIPETHPYET e 00BSICHEHUS
OCHOBHbIE SBJICHUS. W TPOIECCHI | aKTYaJIbHBIX MPoOJieM




nH(pOpMaIMOHHBIE

B KOHTEKCTE OOIEenh

u TEHIEHIINH

TEXHOJOTHM IIOMCKA, | JUHAMUKHU U | pa3BUTHS MpeIMETa

coopa, aHanmM3a W | ICPUOJHU3AINH

00paboOTKM  JaHHBIX; | HCTOPUIECKOTO

HHTEPIPETUPYET pa3BHUTHUS MPEIMETA, C

SIBJICHUS ¥ TIPOLIECCHI B | YIETOM BO3MOXKHOCTH

KOHTEKCTE 00IIIeH | UX HCIIOJIB30BaHHUS B

JUHAMUKH U | X0JI¢ IOCTAaHOBKU U

MIEPHOU3AIUN peleHus

HUCTOPUIECKOTO HCCIIEIOBATEIbCKUX

pa3BHUTHS MPEAMETA, C | 3a1a4

Y4ETOM BO3MOXHOCTH

UX HCIIOJL30BaHUS B

XO/Ie IIOCTAHOBKH U

peleHus

HCCIIEI0OBATENbCKUX

3ajad4.

IIK-11.3. Bnaneer

0a30BBEIMH

MPEJICTABICHUSIMA O

MPUHIIMITAX

OpraHH3aIiH u

OCYIIECTBIICHHS

HCCIICIOBAHNMH,

MPAKTHYCCKHUMH

HaBBIKAMH

OCYIIIECTBIICHUS

HUCCIICIOBAHUI;

MPUMEHSICT  HAaBBIKU

KOMILICKCHOTO

MMOMCKa, aHaiuu3a U

CHUCTEeMaTU3aIuH

nHpopmManuu o

M3y4aeMbIM

npobieMam c

HCIIOJIb30BAHUEM

HayyHOM U Yy4yeOHOH

JUTEPaTypHI,

nH(OPMAaLMOHHBIX 0a3

JAHHBIX.

IIK-13. Cnocoben

COOTHOCHTEL OCHOBHBIE

JTaIlbl pa3BUTHS

MpeIMeTHOW o0macTu OP-4 OP-5

(B COOTBETCTBHH C npuéMamMu

OCHOBHEIE COOBITHS

npodunemM u ypoBHEM ’ CHCTEMaTHU3allUH U

o0yJeHMS) c ee XPOHOJIOTHIO MePUOIU3AIIN
pa3BHUTHS o .

aKTyaJbHBIMH . 3HAHUI B MIPEIMETHOM

3a7a4aMi, METOJaMH NPEAMETHO obnacty, 00J1aCTH; HaBBLIKAMH

a TaK)Ke ee OCHOBHBIX

U KOHIIENTYaJIbHBIMU HCIIOJIb30BaHMS
pa3nenon

MMOJIX0IaMH, CUCTEMaTH3UPOBAHHO

TEeHICHIUSIMHU U r'0 TEOPETHYECKOTO U

MEePCIICKTHBAMHU ee MPAKTHIECKOTO

COBPEMEHHOTO

3HaHUuA OJIA




Pa3sBUTHUA. IIOCTaHOBKHU U

UIIK-13.1. 3HaeT pelIeHus 3a1a4
OCHOBHEIE 9Tanbl MpEAMETHOM 00IacTH
HUCTOPUYECKOTO

Pa3BUTHUS TIPEIAMETHOM

o0JacTu.

HNIIK-13.3. Bmaneer

puéMaMu

CHCTEMAaTU3aluu "
MEpUOIN3aL NN 3HAHU I
B MPEIMETHOM
oOjacTH; HaBBIKAMH
HCIIOIL30BaHUSA

CHUCTEMAaTU3UPOBAHHO
IO TEOPETUYECKOTO H
MPAKTUYECKOTO

3HAHUA JIE|
IIOCTAHOBKH 51
penieHus 3a1a4
MpeAMETHOM 00JIaCTH.

2. O0beM MUCHUILUIHHBI B 3a4e€THBIX €IHHUIAX C YKA3aHHEM KOJIUYECTBA aKaJIeMUYECKUX
4acoB, BblJeJIEeHHbIX HA KOHTAKTHYIO padoTy o0y4alomuxcsi ¢ npemnojasareieM (110 BUIam
yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEILHYIO PA00Ty 00y4ar0IMXCS

VueOHBIE 3aHATHS
dopma
Howme IPOMEK
p Bcero IIpakTruec P .
ceMecT Jlaboparopu YTOYHOHN
Jleknuu | xue CaMoCTOST.
pa pIe 3aHATHS, aTTecTall
Tpynoemk. , Jac 3aHATHA, qac paboTa, yac -
3au. Jac
Yacrl
el.
3a4eT
5 2 12 12 20 - 40
Hroro: 2 72 12 20 - 40

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
bIC 3aHATHS
3aHSTHS 3aHSTHS pabota
5 cemecTp
I'padmr 6 10 12
PexyppeHTHBIE COOTHOIICHUS 2 2 10
Hcuncnenue ¢
YHUCIICHUE CYMM 5 6 10
Lenouncnenusie GyHKIUN 2 2 8
Bcero no nucumnmiinne: 12 20 - 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl
1. I'padsml.
OcHoBHBIE TIOHATHS TeopuH rpadoB. CMEKHOCTh U MHIHUIACHTHOCTh. CTIOCOOBI 3aaHus TpadoB.
Crenens BepuuHsl rpada. Teopema o cymme creneneii BepuinH rpada u e€ ciencraue. Iloarpad.
ITyTs, Lemnp, npocTas Lemb, LUK, IPocToM UK. CBs3Hble rpadbl. KoMIoHeHTHI cBsi3HOCTH Trpada
u ux uucio. Uzomopdusie rpader. Onepanuu Hajg rpadamu. MeTpruueckue XapakTepuCTHKH rpada.
DUnepoBsl U MONY31IepoBbl rpadsl. Kpurepuu 3iinepoBoCcTH U MOIy3UIepoBOCTH IpadoB.
["aMHUIIBTOHOBBI U NTOJIYTaMUIbTOHOBEI rpadsl. Jlepesbs. Kon Iprodepa. OpueHTrpoBaHHbIE U
KOpHEBBbIe iepeBbs. [lapocoueTanus, He3aBUCHMbIE MHOXKECTBA U KJIIMKU. YKJajKa rpaga.
[Tnanapnsie rpadsl. [Inockue rpadsl. Teopema Diinepa u ee cneactsus. HermnanapHocts rpagos
K, n K,,. Packpacka Bepmmn n pedep rpada. Xpomarudeckoe uucio rpada. Packpammsaemocts

BEPIIMH [UIAHAPHOTO rpada MAThI0 Kpackamu. I nnmoresa 4eTblpex Kpacok.

2. PexyppeHTHbIE COOTHOLLIEHUS

PexyppeHTHbIE COOTHOIIEHUS. 3aJauu, IPUBOJIAIINE K PEKYPPEHTHBIM COOTHOLIEHUAM. CriocoObl
peleHuss peKyppeHTHBIX COOTHOWIECHUN. JIMHEHbIE OTHOPOJHBIE U HEOJHOPOHBIE PEKYPPEHTHBIE
COOTHOILIEHUS ¢ MOCTOSIHHBIMU K03 puiineHTamu.

3. Mcunciienne cymm

Koneunas cymma. O6o3nauenust cymm. IIpeoOpazoBanus cymMM. CyMMbl U PEKYpPPEHTHOCTH.
Kpatnsle cymmpl. OOmme Meronpl cymmupoBanHus. bunom Herotona. Psag  Heiorona.
[TonnaomuaneHast popmyia.

4. HenouncienHbie GyHKIUH

DyHKIMH |_XJ («mom»), |—X—‘ («10TONOK»), UX IPUMEHEHUS. PEKYppPEHTHOCTH U CYMMBI C «I10JI0OM» U

«rotoakomy». @yHkuus , Mod ‘: OuHapHas orepanus.

4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 olOecrieyeHMs [JIsl CAMOCTOATENbHOH  pPadoThI
00y4arouUXcs Mo JUCHUILIHHE

CamocTrosTenbHast paboTa CTYJIEHTOB sIBIsieTcsl 0co0oil (opMoil opraHu3anuu y4eOHOTO
npoliecca, MpeACTaBisioNias Cco0OW IUIAaHUPYEMYI0, IMO3HABAaTENIbHO, OPTraHU3ALUMOHHO U
METOJUYECKH HAIMPABIIEMYIO JEATEIFHOCTh CTYJCHTOB, OPHEHTHPOBAHHYIO Ha JOCTHIKCHHE
KOHKPETHOTO  pe3ysibTara, OCYHIECTBIsAeMYI0 0e3  TpsMOH  IMOMOIIM  MpernoJaBaTels.
CamocrosTenbHas paboTa CTYACHTOB SBIISIETCS COCTABHOM 9acThIO y4eOHOM pabOThI M UMEET LENBI0
3aKpeIuieHue U YriyOJeHHWe TOJIYYEHHBIX 3HAHWN M HABBIKOB, MOMCK M INPHOOpPETEHHE HOBBIX
3HaHWH, a TaKKe BBHINMOJHEHHE YYEOHBIX 3aJaHWH, MOJATOTOBKY K MPEACTOSIIUM 3aHATHSAM U



sk3aMeHy. OHa mpenycMarpuBaeT, Kak IpPaBUIIO, pa3paboTKy pedepaToB, HalMCaHUE OKJIAJOB,
BBITIOJIHEHHE TBOPUYECKUX, WHIMBHIYAJIbHBIX 33JaHUN B COOTBETCTBHH C y4eOHOH mporpamMmoii
(TeMaTHYECKMM IUIAHOM HM3y4Y€HMsI JAUCLUILIMHBI). Tema A Takoro BBICTYIUICHHSI MOXET ObITh
IpelUIokKeHa IpernojaBaTesieM WM U30paHa CaMUM CTYJEHTOM, HO MaTepuai BBICTYIUIEHHUS HeE
JIOJDKEH AyOaupoBaTh JEKIMOHHBIN MaTtepuai. PedepaTuBHbIN MaTepHal CIIy>KUT 1OMOJIHUTEIbHON
uHpopmanueit st paboThl Ha MPAaKTUYECKHX 3aHATHAX. OCHOBHAs LIeNb JAaHHOTO BHIA PabOTHI
COCTOUT B 00YYEHUH CTYAECHTOB METO/IaM CaMOCTOATEIILHOM paboThl ¢ yueOHbIM MaTepuanom. s
MOJTHOTHl YCBOGHHSI TEM, BBIHECEHHBIX B TpaKTHYECKHWe 3aHATHs, TpeOyercs pabora
nepBorcrouHukamu. Kypc npeagycmarpuBaer caMoCTOSITENbHYIO pa0OTy CTYAEHTOB CO ClIEUaIbHON
auteparypoil. Cienyer OTMETUTb, YTO CaMOCTOSITeNIbHAs paboTa CTYJIEHTOB pe3y/bTaTUBHA JIUIIb
TOrJa, KOT/1a OHA BBIIIOJIHAETCS CUCTEMAaTUYECKH, IJIAHOMEPHO U LIEJIEHAIIPABIIEHHO.

3agaHus Ui caMOCTOSATENbHOM paboThl IPELyCMaTPUBAIOT MCIIOJIb30BaHHE HEOOXOAUMBIX
TEPMUHOB U TMOHATUH MO Mpobiematuke Kypca. OHM HalETMBAIOT Ha MPAKTUYECKYIO paboTy IO
IPUMEHEHHIO M3Y4aeMOro Marepuaia, MOMCcK OuOnuorpaguueckoro mMarepuana U 3JIeKTPOHHBIX
MCTOYHUKOB MH(QOPMAINH, WITIOCTPATUBHBIX MaTepUasoB. 3aJaHUs IO CaMOCTOSTENIbHON padoTe
JIAl0TCA [0 TeMaM, KOTOpbIe TPEOYIOT 1OMOIHUTEIBHOU IPOPaObOTKH.

OO0mmii 00beM CcaMOCTOSTENBPHONH paboTBl CTYJACHTOB IO JMCHUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTYAEHTOB B TEUEHUE CEMECTpa.

AyIuTOpHas caMoCTOsITeNIbHAs paboTa ocymiecTBIsIeTCs B (hopMe BBIMOIHEHHUS TECTOBBIX
3aJJaHUi, MMCbMEHHBIX IPOBEPOUYHBIX pabOT MO JUCLUIUIMHE.

BneaynuropHas camoctosTenbHas padoTa OCyIecTBIAeTCS B (POpME BBITOTHEHUS JOMAITHUX
3aJlaHni.
OC-1. IlpumepHulii nepeuenv mem peghepamos

. Henuneiinble peKyppeHTHbIE COOTHOLIEHHUS C IIOCTOSTHHBIMU KO3 UIIMEHTaMH.
. Metox npousBoasmmx GyHKIUI B pEIICHHH PEKYPPEHTHBIX COOTHOIICHHIA.

N —

n
3. Beruucnenue cymm Buga Y, kKS,s=1,2,3, ...
k=1
. llenouucnenHsle GyHKIUU [x],[xT, mod.
. ACUMIITOTUYECKUE PELICHUS] PEKYPPEHTHBIX COOTHOIIEHUH.
. @opmyna cyMMHUpoBaHus Jiliiepa.
. I'padbl ¢ uBeTHBIMU pedpamu.
. Yucno pa3nuuHbix rpadoB ¢ N BepLIIMHAMMU.
. PackpamBaeMocTh BEpIIUH IJIaHAPHOTO rpada MmecTbio KpackaMu.
10. Boccranosienue rpados.
11. Packpacka kapr.
12. TIokpeITHS ¥ YTTaKOBKHU B TEOpHUHU I'padoB.
13. Metozp! TuHEHHOI anredps! B Teopuu rpados.
14. Ilpumenenue Teopuu rpadoB B IpOrpaMMUPOBAHUU.

O 0 3N L K

OC-2. IIpumepnuvie 3a0anus 01 cCAMOCHOAMENbHOU PAOOMbl.
3apgaua. ['pad 3aman criuckoMm peoep.
Cumnras gaHHBINA rpad HEOPUEHTUPOBAHHBIM, 0003HAUYUTH €0 BEPIIMHBI U pEOpa pa3HbIMU
CUMBOJIaMU U OIPENICIUTD.
1. Bunrpada.
2. CreneHu Kaxa0W BEPIINHBI
3. IlocTpouTs MaTpuULbl HHIUAEHTHOCTH U CMEXHOCTH
4. Paccmotpets yacti rpada. I[lokazate noarpad, cocrosmuii u3 Tpéx BepinH. CKOIbKO
TakuX noarpaoB MOKHO HailTu B 1anHOM Tpade? [TokazaTb mpuMepsl epecedeHus u
o0benMHeHus yactei rpada
5. IlpuBectu nmpuMepsl HUKIMYECKOT0 MapIIpyTa, LENU, IPOCTON LEMH.
6. OmnpenenuTs LUEHTP, AUAMETP U paguyc rpada.
Cumras rpad OpUEHTHPOBAHHBIM, OIPEICIUTh
1. Crenenu BepmuH



2. Marpuipl HHIUACHTHOCTH U CMEKHOCTH.
3. IIpuBectn npuMepsl MyTH, OpPUEHTUPOBAHHON IIETIH, IIPOCTON LENH, KOHTYpa, IUKJIA U
IIPOCTOTO LIUKJIA.

OC-3. IlpumepHuvie 3a0anus 0 camoCmoamebHol padomol.
1. Haiitu ¢Qopmyny oOmero dujgeHa TOCIEJOBATEIBHOCTH, 3aJaHHOH  PEKyppEeHTHBIM
COOTHOIIEHUEM.
a,=a,;+2a,,+1 a=04a,=1

2. Beruucioute cymmy.
20
> (2k —39).
k=3

OC-4. IlpumepHnuie 3a0anus 011 KOHMPOAbHOU PAdOmbl.
1. Haiitu dpopmyity o0miero 4ieHa mocie0BaTelIbHOCTH, 331aHHOW PEKYPPEHTHBIM COOTHOIICHUEM.

a,.;—9a,,,+26a,,—24a,=0, a,=0,a =2 a, =16.
2. {a, }- mocnenosarensHocTh GuGOHATH. [l0Ka3aTH:

a’+a,”+..+a,°=a,-a

n+l "

3. Beruucinuts cymmy.
n
Sk(k-1)-3%.Ck.
k=2

4. BbuuciuTh NpUOIMKEHHO C TOUHOCTBIO 10 YETBEPTOrO AECATUYHOIO 3HAKA.
1) (4,98)*; 2) vY101.

5. Haiitu ko> durment npu X" B pasnoXeHUH HOJUHOMA.

A+x*+x3", m=11
6. HeopuentupoBauusblii rpad 3amaan cnimckom pedep = (1,2,1,2,3,3,3)

g=(21,34,4.25).

Onpenenuts BUJ rpada. Beruncaute crenens BepiunHbl 4. Haiftu matpuily cMexHOCTH rpada.
Brisicauts, sBisiercst mu rpad cBszueiM? Ecnu a, To HaliTH paguyc u quaMeTp rpada, HeHTp |
nepugepuiiabie BepnHbl. OnpenenuTs MOCThI U IIapHUPHI (€CITH OHU €CTh).
7. HeopuentupoBaHHbIi rpad 3a7aH cBoeil MaTpuleil CMeKHOCTU A. BBIACHUTD, iBIsSETCS U
rpa¢ >1IepoBbIM, MTOTY3HIEPOBBIM, TAMUIBTOHOBBIM, IOJIYTaMUIBTOHOBBIM, MJIaHapHbIM? HaiiTu
XPOMAaTHUECKOE YUCIIO Tpada.
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8. OpueHTHpPOBaHHOE JEPEBO C KOPHEM B BEpIIMHE MAKCUMAIILHOTO THIIA 3a/1aHo KojioM [Iprodepa
(1,1,1,2,2,7,7,7,6,11). CoctaBuTh €ro MaTpHIly HHIUACHTHOCTH. BBIUNCIINTE CTENICHH BXO/a U
BBIX0/1a BEPIIMHBI 2 U €€ ypoBeHb. ONIpeiennuTh BBICOTY JAEpEBa.

1

ﬂﬂ}l CaAMOCMOAMEIbHOI NOO020MOBKU K 3AHAMUAM HO Oucuunﬂuue pexomendyemcn
Ucnoib3oeamos yueﬁno-memoduuecxue mamepuaiiol:

1. Kypenena T.H. DnemenTs! Teopuu rpadoB. YueOHO — METOIMYECKOE TOCOOHE ISl CTYIEHTOB
MeIaroru4ecknx By30B.- YiabgaHoBck: Yal' IV, 2011.

2. KypeneBa T.H. [luckpeTHass mMaremaTHka. YueOHO-METOAUYECKOE TMocoOue s OakanaBpoB
MeIaroru4ecKnX HampaBiIeHUN MoAroToBku — YibgaHoBcK. Yal'TIY um. U.H. Yiubsuosa. 2017.
Tom Yacte 1.— 25 c.



6. IlpumMepHbIe OLleHOYHbIEe MAaTePUAJbI ISl MIPOBEAEHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
U MPOMEKYTOYHOM aTTecTanuu 00y4aromuxcs 1Mo JMCIHUIIIHHE

Opranunsanys ¥ NpoBeJleHNe aTTeCTAllMU CTy/AeHTa

®OI'OC BO B COOTBETCTBMM C IMpUHLOMIAMU bBOJOHCKOro Imponecca OpUEHTHUPOBAHBI
PEUMYIIECTBEHHO HE Ha COOOIIeHne 00yJaromeMycss KOMIUIEKCa TEeOPETHUECKUX 3HAHWHM, HO Ha
BbIPa0OTKY y 0OakajlaBpa KOMIIETEHIMM — IWHAMUYECKOro Habopa 3HAHUN, YMEHUH, HABBIKOB U
JMYHOCTHBIX KauyeCTB, KOTOPBIE IO3BOJIT BBIIYCKHHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TpyJa U yCHelHO NPo(ecCHOHAIBHO PeaTn30BbIBATHCA.

B mpouecce onenku 6akaiaBpoB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJAUIMOHHBIEC, TaK U
MHHOBAIIMOHHBIE THITbI, BUABI  (YOpMBI KOHTPOJIS. [IpH 3TOM NOCTENEHHO TPaIUIIMOHHBIE CPEICTBA
COBEPILICHCTBYIOTCSI B pYCl€ KOMIIETEHTHOCTHOTO IIOAXOJda, a WHHOBAlMOHHBIE CpEICTBA
aJJalTUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

Lenbr npoBegeHMsi aTTeCTAUMM — IIPOBEPKAa OCBOEHUS 0OPAa30BATENBHOM MPOrPaMMBbI
JVCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomMe:xkyTOouHAasi aTTeCcTalMsA OCYILIECTBISETCS B KOHIE CEMECTpa U 3aBEPILIAET U3YyUYEHUE
JUCHUTUTMHBL, TIOMOTAeT OIEHUTh KPYIHBIE COBOKYITHOCTH 3HAaHUM M yMEHHH, (HOpMHpPOBAHHE
ONpPEIETICHHBIX KOMIIETCHIIUH.

OLeHOYHBIMH ~ CPEJICTBAMHU  TEKYIEro OLIGHWBAHUSA SBISAIOTCA: JOKIJAJ, TECThl IO
TCOPCTUUCCKHUM BOIIPpOCAM JUCHUIIIMHBI, 3allUTa MPAKTHYCCKUX pa60T n T.II. KOHTpOJII) YCBOCHUA
MaTepuajia BEICTCS PEryJsipHO B TEYCHHE BCETrO0 CEMECTpa Ha MPAKTUYECKHX (CEMHHAPCKHX,
1a00pPaTOPHBIX ) 3aHATHUSX.

CPEJACTBA OLUEHUBAHUSI, OO6pa3zoBaTenbHbIC
CIIOJIb3YEMBbIE JJIs1 TEKYILErO OLICHUBAHUS Pe3yIbTATHI JUCIUATUTHHBI
nokaszaresnsi QOpMHUPOBAHUS KOMITETCHIINT
OueHoYHbIE CPeACTBA AJIs TeKYLIeH OP-1
aTTecTaluu 3HaTh OCHOBHBIE HAyuyHble TOHATHS
OC-1 3amura pedepata JACIUTLTAHBI, 0COOEHHOCTH 170'¢
OC-2 CamocrosTenbHas paboTta UCIIOJIB30BAaHUsI, METOAbl U  IPHUEMBI
OC-3 CamocrosTenbHas paboTa M3Y4YEHHUS M aHaiM3a JIMTEpaTypbl B
OC-4 KontponpHas pabota MpeIMeTHOM 00TacTH;
OCHOBHBIE HH(OPMAITMOHHBIE TEXHOJIOTHH
OueHouHbIE CpeACTBA 15 noucka, cOopa, aHamuza M 00pabOTKH
NPOMEKYTOYHOI aTTecTaluu JMAHHBIX; WHTEPIPETUPYET SBICHHUS H
3a4eT (3K3aMeH) MPOLIECCHI B KOHTEKCTE O0IIel JMHAMUKHY;
OC-5 3auer B popMme ycTHOTO coOeceioBaHus OP-2
YMeTb CaMOCTOSATENIbHO M B COCTaBe
HAy4YHOTO KOJIJIEKTUBA pemarp

KOHKpETHBIE 3aJauu MpodeccruoHaIbHON
NEeSITETTHHOCTH;, CaMOCTOSATEIBHO M TIO]
HAyYHBIM PYKOBOJCTBOM OCYIIECTBISATh
c60p u 006paboTKy HHGOPMAITUH; CTIOCOOEH
MPUMEHSTh IIOJIYYCHHBIC 3HAHHUS  JUIS
OOBSICHEHUSI AaKTyalbHBIX TPOOJIEM U
TEHJICHIINIA Pa3BUTHUS IIPEIMETA,
OP-3

Brnaners HaBBIKAMH  KOMIIJIEKCHOTO
MOWCKa, aHajgh3a ¢ CHUCTEeMaTH3alluu
nH(pOpMaIK o U3y4aeMbIM MpoOIeMaM ¢
UCTOJb30BAHUEM HAy4yHOW U y4eOHOM
auTEpaTypel,  MHGOPMAIIMOHHBIX  0a3
JTAHHBIX;




OP-4
3HaTh OCHOBHBIE COOBITHS, XPOHOJOTHIO
Pa3BUTHS MPEMETHOM 00JIACTH, a TAKKE €€
OCHOBHBIX Pa3/IeJioB;

OP-5
Brnagers npuémamMu cucremaTu3audd U
MepUon3alid 3HAaHUW B MPEIAMETHOH
00J1aCTH;  HaBBIKAMHM  KMCIOJIb30BaHUS
CHUCTEMaTHU3UPOBAHHOTO TEOPETUUECKOTO U
MPAKTUYECKOr0 3HAHUS JIJISl TOCTAHOBKHU U
pelieHus 3a/1a4 IpeIMETHON 00J1acTH

OnucaHne OIEHOYHBIX CPEJICTB M HEOOXOIMMOro OO0OpYAOBaHHS (JIEMOHCTPAIMOHHOTO

MaTepI/IaJIa), a TaK K€ MMpouCcaAypbl U KPUTCPUN OLICHUBAHUSA HHIAUKATOPOB JOCTHIKCHUS KOMHGTGHL{I/If/'I
Ha pa3/IMYHbIX 3TallaX HX (I)OpMI/IpOBaHI/ISI B IIPOLECCEC OCBOCHUMA o6pa3OBaTean0171 IIporpaMmabl
MNpeaACTaBJICHLEI B q)OHI[e OLCHOYHBIX CpCACTB MJIA TCKYLIEro KOHTPOJA YCICBAEMOCTH H
HpOM@)KyTO‘IHOﬁ aTTeCTaluu 110 AUCLHHUIIIINHEC.
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Mamepuansl, ucnonsb3yemole 0711 MeKyusec0 KOHMPOJia ycneeaemocmu
odyuarowuxca no oucyuniuHe
Martepuansl A OpraHu3aliy TeKYIIeH aTTeCTalluy MPEACTABICHBI B 1.5 TPOrPaMMBI.

Mamepuanst, ucnonsb3yemole 0711 RPOMENCYNOUHO20 KOHMPOJIA YCREGAeMOCHU
odyuarowuxca no oucyuniuHe

OC-5. [IpumepHBIii NepedeHb BONIPOCOB K 3a4eTy

OcHoBHBbIe TIOHATHS TeopuH rpadoB. CriocoOsl 3aganus rpados. CTeneHb BEpUIMHBI rpada.
Teopema o cymme creneneit BepiuH rpada. [loarpad. Onepanuu Hax rpadamu.

Mapuipyt, nenb, mpocras Ienb, LUK, npocToi Hukia. CsszHble rpagbl. KoMmoHeHTHI
CBSI3HOCTH Tpada, ux uncio. MocThl ¥ TOUKU couwieHeHus. CHIIBHO CBSI3HBIN oprpad.
Mertpuueckue xapakTepuCTHKH rpada.

OlinepoBsl U noxysinepoBsl rpadul. Kpurepuit siinepoBoctu rpada. Anroputm Pnepu.
Kpurepuii nomysitnepoBoctu rpada. SisiepoBbl U MOTY3HIEpOBBI Oprpadsl.

['aMUIBTOHOBBI U TOJNYTaMUJIBTOHOBBI Tpadbl. JlocTaTOYHBIE YCIOBHSI FaMHJIBTOHOBOCTH
rpada. [[aMUIbTOHOBBI ¥ OJIYTaMUJIBTOHOBBI OprpadBbl.

Nzomopdusie rpadsl. Kpurepuit uzomopdproctu rpados.

JlepeBbsi M X cBoicTBa. Hucio 1epeBbeB ¢ MpoHyMepoBaHHbIMU BepiHaMu. Ko [Tprodepa.
OpueHTHpOBaHHbIE 1€pEBbS. BepnHbl MakKCHUMaIbHOTO TUIIA.

[TapocoueTanus, HE3aBUCHUMBIE MHOYKECTBA U KJIUKH.

Vxmanka rpada. [Inanapasie rpadsl. [lnockue rpader. Teopema Ditnepa. HemmanapHocThb
rpados B K5 u K3,3.

Packpacka BepiinH u pebep rpacda. OcHOBHas 3a/1a4a pacKpacku. XpoMaTHUECKOe YnCIo.
PackpammBanue BepIIMH IUIaHAPHOTO rpada MAThI0 Kpackamu. [ nmoresa 4eTbipex Kpacok.
PexyppeHTHBIE COOTHOIIEHUS. 3ajau, IPUBOAIINE K PEKYPPEHTHBIM COOTHOLIEHUSIM.
Bo3zBpaTHbIe ocne10BaTeNbHOCTH.

CriocoOb! perieHust peKyppeHTHBIX  COOTHOILIECHHH.

Koneunsie cymmel. [IpeoGpazoBanust cymm. KpatHble cyMMBI.

CyMMBI U pEKYPPEHTHOCTH.

OO61re MeTo bl CyMMHUPOBAHHUS.

DyHKIMA \_XJ (mo:x): onpenenenne, NPUMEHEHUE, PEKYPPEHTHOCTH.

DyHKIUA !_X—| (IOTOMOK) : orpesiesieHue, IPUMEHEHUE, PEKYPPEHTHOCTH.

‘mod ¢: GuHapHas onepays.




B koHIle M3ydeHUs1 MUCIUIUTMHBI TOABOATCS UTOTH PAOOTHI CTYICHTOB Ha JICKITMOHHBIX H
MPAKTUYECKHUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aNIOB B TEUCHUE CEMECTpA.

KpnTeplm OllcHUBAHMA 3HAHMII Oﬁy‘{alOIIII/IXCH o TMCHMIIJIMHE

Dopmuposanue 6AITLHO-PEUMUHE0B0U OYEHKU pabomvl 00YYaAOWUXCs

ITocemenne Pab6ota Ha
ITocemenune
N NPAKTHYECKHUX | MPAKTUYSCKUX | 3ader
JIEKIUI .
3aHATHI 3aHATHIX
PasbasutoBka o Bugam | 6 X 1=6 10 x 1=10 32
152 Gama
5 pabor 0aymioB OayIoB Oamna
200
cemMecTp . 6 6amioB 16 6annos 168 6amioB
CymMapHbIit Makc. 6amt 6amioB
max max max max

Kpumepuu oyenusanus pabomul obyuaioue2ocs no umozam cemecmpa

banasl (2 3E)
«32YTEHO» o0oJ1ee 100
«HEe 324TEHO0» 100menee

5. Metoauyeckue ykazaHusi AJs 00y4ar0LIUXCs M0 OCBOCHUIO TUCHHUILINHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT OOydyarolMXCsl MOCEIEHHs JIEKUMH, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBHIMOJHEHHUS BCEX YUYEOHBIX 3aJaHUN TPEnojaBaTels,
03HAKOMJICHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHMU — oJHAa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM paboThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB U YMEHHsI KpPaTKO, CXEMaTHYHO, TMOCJIEI0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBOJBI, 00001IeHNs, POPMYIHPOBKUA. B KOHIlE JeKIuu MperoaaBareib
ocraBiseT Bpems (5 MMHYT) Juis TOro, 4roObl oOyyaromuecsi MMeNd BO3MOXKHOCTb 33/1aTh
YTOYHSIONIME BOMPOCHl IO H3y4yaeMOMYy Marepuany. M3-3a HeI0CTaTOYHOro KOJUYeCTBa
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAETCs OCBETUTh B IIOJHOM OOBEME, IO3TOMY
npenojaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIPOCHI BHIHOCUT Ha CaMOCTOSITENbHYIO
paboTy CTYJIEHTOB, PEKOMEHAYS Ty WIM UHYIO JuTepatypy. Kpome 3toro, aiis jiydmiero ocBOeHuUs
MaTepuaiga M CUCTEeMaTH3alMd 3HAHUW M0 JUCHUIUIMHE, HEOOXOAMMO IOCTOSHHO pa3dupaTh
MaTepHalbl JEKIHMH 110 KOHCIIEKTaM M y4eOHbIM nocoOusM. B ciyuae HeoOXxoumMocTH oOpalaThest
K [IPEenoaBaTeliio 3a KOHCYJIbTalue.

IToaroroBKa K NPAKTHYECKHM 3aAHATHSIM.

[Ipy MoOAroToBKE K MPAKTUYECKUM 3aHATHSAM CTYAEHT JODKEH H3YYUTh TEOPETHUECKHM
MaTepual Mo TeMe 3aHATHUA (MCIOJIb30BaTh KOHCIEKT JEKIHMHA, U3y4YUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMUTHCS C IOMOTHUTENBHOM INTEPaTypOil, MPpU HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEPaTypHBIX HCTOYHMKOB). B ciydae 3arpyaHeHui,
BO3HUKAIOIIMUX TP OCBOEHUU TEOPETUYECKOro MaTepuana, CTYAEHTY cieayeT oOpamarbes 3a
KOHCYJIbTallMe K mpenojaBareito. Mg Ha KOHCYJIbTALUIO, HEOOXOJMMO XOpOIIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsiCHEHUS.

B Hauane npakTuueckoro 3aHATUS MPENOJaBaTeNlb 3HAKOMUT CTYI€HTOB C TEMOM, OTjIaliaeT
IUTaH TIPOBEJCHUS 3aHSATHS, BbIIAeT 33JaHus. B TeueHue OTBEJEHHOIO BPEMEHM Ha BBIIIOJHEHUE
paboThI CTYJEHT MOXET OOpaTUThC K MPENoJaBaTeiio 3a KOHCYJIbTallMed WK pa3bsicHeHUAMU. B
KOHIIE 3aHATHUS MPOBOJIUTCS MPHUEM BBINOJIHEHHBIX 3a/1aHUM, cOOeceI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThl BBINOIHEHUS TPAKTUYECKUX 3[JaHUN OLIEHUBAIOTCS B 0aJliax, B COOTBETCTBHH C
0aJTbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.



Il1anbl NPAKTHYECKUX 3aAHATHI
IIpakTnyeckoe 3ansaTue Ne 1. OchosHble nonamus meopuu 2paghos.
Bonpocul k sauamuio:
1. I'pac. Bepuunsl u pedpa rpada, OTHOIIECHHE HHIIHICHTHOCTA MEXIY HUMHU.
2. HeopuentupoBanHoe pedbpo, opueHTUpOBaHHOE pedpo, KpaTHbIe pedpa. CMmexkHbie pedpa,
CME)KHBIE BEPIIHHEI.
3. OcHOBHBbIE BUIBI TPadOB.
4. Crioco0sI 3a1anust rpados.
5. Ctrenens BepmuHbl rpada. Teopema o cymme creneneld BepiuH rpada.

3aoauu:
1. Omnpenenuts Bux rpadoB. 3aHymepoBaTh BepHIMHBI TpadoB. 3amaTh rpadbl pasIHIHBIMH
cniocobamu. OnpeieuTh CTEIIEHU BCEX BEPIIUH.

~
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2. Tlo maTpuie CMEXHOCTH BepIIMH TpadoB HAUTH MATPHUIy WHIUACHTHOCTH, IOCTPOUTH
n300pakeHust rpagoB.

1 11
11200 021002 10011 202800
201100 60110
10130 111021 0100O0O0
21102 010011 000001 000001
03011 002112 00110 010001
1)002102)201120 3)101114)100110

3. HaiiTu MaTpuisl cMeXHOCTH ¥ MHIUJEHTHOCTH rpada (HEOPUEHTHPOBAHHOTO U
OPUEHTUPOBAHHOTO), 3aJJaHHOTO CITUCKOM pedep.
1)f=(1,2,1,2,3,3,4)
g=(2,1,3,4,4,2,4) .
2)f=(1,3,2,2,1,3,2)
g= (1,2,3,4,4,4,2).
4. BBISICHUTB, CYIIECTBYIOT JIM Tpadbl C TaHHBIM HAaOOPOM CTETEeHEel BEpIUH.
1) (0,2,2,3,3); 2) (2,2,2,3,3);
3) (2,2,3,3,3); 4)(0,1,2,3,4).
5. B capae 10 xopsIT ¢ enoii 1 20 mopocst. Uepe3 HEKOTOpoe BpeMs HopocsTa epederaroT OT OAHOI0
KOPBITa K Ipyromy. M3BeCTHO, UTO OT KaXI0r0 KOPHITA K KasKAOMY poderas Kakoi-HHUOYyIb IOPOCEHOK.
JloxaxxnTe, 4TO XOTh OJMH IOPOCEHOK Iepederas He MeHee Tpex pas.
6. Mamma ckasana cBoeit moapyxke JleHe: «Y Hac B Kjlacce IBaNAaTh MATh YeJIoBeK. U mpeacTaBh, KaKIbIit
U3 HUX IPY>KUT POBHO C CEMBIO OJJHOKIacCHUKaMm». «He MoskeT 3Toro ObITh» - oTBeTHiA Jlena. [Touemy
OHa TaK pemunia?



7. JIeBSITh IaXMAaTUCTOB IPOBOJAT TYPHHUP B OJMH KPYT (KaX bl U3 yYaCTHUKOB JIOJIKEH ChIPaTh
C KaXXJIbIM M3 OCTAJIBHBIX 110 OAHOMY pa3zy). Jlokaxure, 4yTo B JIF000OH MOMEHT HaWIyTCs IBOE,
3aKOHYMBUINE OAMHAKOBOE YHCIIO NAPTHH.

IIpakTuyeckoe 3anaTue Ne 2. Cgssubie epaghvl. Mempuueckue xapakmepucmuxu epaga.
Bonpocul k 3auamuio:

1.MapuipyTsl, IIeNK U IUKIIBI B Tpade.

1. Css3Hble BEpLIMHBI.

OTHolIeHNE CBSI3HOCTH, 33J]JaHHOE HAa MHOXKECTBE BEpIIHH H-Ipada.

OTHolIEHNE TOCTUKUMOCTH, 33JaHHOE HAa MHOXECTBE BEpIIMH oprpada.
KomIoHeHTBI CBS3HOCTH.

lapHupsbl, GJIOKHU U MOCTHI.

OCHOBHBIE METPHUYECKUE XapAaKTEPUCTUKH rpada: ATuHa MapIIpyTa, pACCTOSHUE MEXKITY
BEpIIMHAMU. DKCIIEHTPUCUTET BEPILUHBI.

Martpuua paccTosHHAMN.

8. Pammyc u aguametp rpada.

9. ULenrtpansubie u nepudepuiinpie BepmuHbl. LlenTp rpada.

Uk wWn

~

3aoauu
1. OnpeaenuTs, Kakue u3 rpad)oB SBISIOTCS CBI3HBIMHU. HaiiT BCe IPOCTHIC ITUKJIBI U IIUKJIbI, HE SBIISIFOIIASCS
IIPOCTBHIMU.

2. OHpCIleJ'II/ITB, KakKuec U3 Opra(I)OB SABIAKOTCA CBA3HBIMH, CUJIbBHO CBA3HBIMHU.
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3. OnpenenuTe MOCTHI U APHUPHI TpadoB

AA




4. HaifTl SKCIICHTPUCHUTETHI BEPIIHH, PAIUyChl U AUaMeTpbl TpadoB, nepudepuiiHble,
HCHTPAJIbHLIC BCPIINHBL.
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5. [TocTpouts rpad, HeHTp KOTOPOTo:

1) cocTOUT POBHO U3 OJIHOM BEPIUINHBIL; 2) COCTOUT POBHO M3 TPEX BEPILMH U HE COBMAAAET C
MHO>XXCCTBOM BCPIIHWH, 3) COBIMAAACT ¢ MHOXKCCTBOM BCEX BCPIIHMH.

6. Jlokasarb, 4To AuameTp rpada He IPEBOCXOTUT €T0 YABOSHHOTO paaryca.

IIpakTnuyeckoe 3ansaTHe Ne 3.  Dureposvl u nonyauneposvl epagvl. I amunbmonogvl u
HONY2aMUTILINOHO8bL 2pabl.

Bonpocul k sauamuio:

DiisIepoB UK. DUIepoB rpad.

Kpurepuu sitnepoBoctu rpados.

Diineposa nens. [lomysitepos rpad.

Kpurepuu nomysitiepoBoctu rpados.

lNamunpTOHOB UK. ["aMuIBTOHOB Tpad.

JlocTaTouHble yCIOBUS TaMUIIBTOHOBOCTH Tpada.

l'amunbsTOoHOBa 11ETH. [loTyraMuibToHOB Tpad.

NoakowheE

3aoauu:

1. Omnpenenutb, SBISAIOTCA 1M H-Tpadbl SUICPOBBIMH, MOIYIHIEPOBBIMU, T'aMUIBTOHOBBIMH,
MOJTyraMUJIbTOHOBBIMU. ? ECiT 1a, TO HalTH SUJIEPOB HUKII, SHJIEPOBY IEMb, TAMIJIBTOHOB ITUKII,
raMuJIbTOHOBY LCTIb.
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2. OmnpenenuTtb, SBIAIOTCA U Oprpadbl SiJIEpOBBIMHU, IOJNYSHIEPOBBIMHU, TaMUJIBTOHOBBIMH,
MOJTyTraMHUIIbTOHOBBIMHE.? ECIH [1a, TO HAWTH SHIEpOB IUKJI, SHIIEPOBY IIeTTh, TAMUIBTOHOB ITHKII,
raMUJIbTOHOBY LIEIIb.




IIpakTnueckoe 3ansaTue Ne 4. /[pesvs u ux ceovicmeaa.

Bonpocwi k sanamuio:

1. depego.

2. Jlec.

3. CBolicTBa /1€pEBbEB.
4. BepiimHa MakCUMaJIbHOTO THUIIA JiepeBa.
5. AITOPUTM HaXOXKJIEHUS IIEHTPa HEOPUEHTUPOBAHHOTO JIEPEBA.
6. KonupoBaHue nepeBbeB.
7
8
9
1

. Kon Iprodepa.

. Boccranosnenue aepesa o koxay Ilprodepa.

. OpHEHTHPOBAHHOE JIEPEBO.

0. JIucr, BeTBb, sipyc opaepeBa. BricoTa oprepesa.

3aoauu:
1. Cpenu rpadoB, M300paKEHHBIX HA PHUCYHKE, OMPENETUTH IEPEBO. 3aHYMEPOBATh BEPIIMHBI
nepesa. OnpenenuTs ero paanyc, AMaMeTp U LEeHTP.



2. [Toctpouts kox [prodepa st nepeBbeB:

) 5)
. k+1 k+2 2k-2
i 2 e k-1
’ 3
2k+1 1 k

3. SBnsercsa mm H-Tpad, 3amaHHBIA ciMckoM pedep, aepeBom? Ecnm na, TO onpenenuTs BEpIINHBI
MakcuMaibHoro tumna. Haiitu kox IIprodepa.
1)f=(1,2,3,4,7,7,7,8,8,10,11,10)
g=(434,75,6,8910,11,12,13)
2)f=(1,2,3,45,8,5,6,5,9,11,11)
g=(4,4,4,57,7,6,10,9,11,12,13).
4 3anaTh nepeBo cuckoM pebep, ecau ero kox Iprodepa nmeer Bun:
1) (1,1,1,2,2,7,7,7,6,11); 2) (7,7,55,5,9,7,9,9,11).
5. JlepeBo 3a1aHO CIUCKOM pebep.
1)f=(1,2,3,4,7,7,7,8,8,10,11,10)
g=(4,3,4,75,6,89,10,11,12,13)
2)=(1,2,3,45,8,5,6,59,11,11)
0= (4,4,4,5,7,7,6,10,9,11,12,13).
OpueHTHpoBaTh 1EPEBO, BHIOPAB B KAUECTBE KOPHS:
a) BEpIIMHY CTeNeHH 2; 0) BUCAUYYIO BEPIIMHY; B) BEPLUIMHY MaKCUMAIbHOTO TUMA. ONpeaenuTh
APYCHI ¥ BBICOTY JIEpEBa.
6. /IBmkeHue U3 MyHKTa | B MyHKT 8 pa3periaercs TOJIbKO B HAIIPABIECHUH CTPENOK. B kaxxaom
IIyHKTE MO>KHO ObIBaTh HE Ooiiee 0J1HOro paza. CKOIbKUMHU CIIOCOOaMH MOXKHO TIOTACTh U3 IMYHKTA

1 B mynkT 8?7 Kakoli u3 3TUX myTell KpaT4yalllnii, KAKOW caMblid JUIMHHBIN?
1 2 3

IIpakTuyeckoe 3anatue Ne S . [lnanapnocmo epaghos. Packpacka epadha.
Bonpocul k sauamuio:




1. Vknanka rpada.

2. Ilnanapusie rpadsl.

3. Ilnockue rpadpsr.

4. Teopema Diinepa u ee CIEACTBHUS.

5. Kputepun miranapnocTu rpada

6. IloHsATme pacKkpacku, MPAaBUIbHOM PaCKPaCKH.

7. OcHOBHas 3aj7jaua TEOPUHU PACKPACKHU.

8. Xpomarnyeckoe 9ucio rpada.

9. PackpammBaemMocTh IUTaHApHOTO rpada MATHI0 KpackaMu. [ unoresa yeTbipex Kpacok.
10. AnropuT™bl packpammBaHus rpada.

3aoauu:
1. Kakue u3 rpadoB sSBISIOTCS TUTAHAPHBIMU?

2 g @ & o

& &H o

2. BBISICHUTB, CYIIECTBYET JIU IUIAHAPHBIN rpad, y KOTOpOTo:
1) 7 Bepims u 16 pebep;
2) 8 BepuinH u 17 pebep.
3. IIpu xakux N rpadsl mopsaka 2N ABASIOTCS MIaHAPHBIMU?

XX X

4. Haiitu xpoMaTuueckoe 4ucio rpados:




IIpakTnueckoe 3ansitue Ne 6. Pexyppenmuvie coomnowenus. Jluneunvlie 00HOpOOHblE U
HQOOHODOaHble PEKYPPEHRMHbIE COOMHROULEHUSA C NOCNMOAHHbIMU Koad)d)uuueHmaMu.

Bonpocul k sauamuio:

1. Bo3BpaTHas nocieqoBaTeabHOCTb.

2. JIuneliHoe OJTHOPOJTHOE PEKYPPEHTHOE COOTHOIIIEHHE C TTIOCTOSTHHBIMU KOd(pPuItmeHTaMu.

3. XapaKkTepucTUIeCKNii MHOTOWIEH BO3BPATHON MOCTIEI0BATEIHHOCTH.

4. TeopeMbl O HAXOXIEHUU OOIIETO pEIIEHUS JIMHEHHOTO OJHOPOIHOTO PEKYPPEHTHOTO
COOTHOIIEHHUSI.

5. JIuneliHOe HEOMHOPOAHOE PEKYPPEHTHOE COOTHOIIIEHUE C MOCTOSHHBIMH K03 puimenramMu
6.TeopeMa 0 HaxOXACHWW OOMIETO pEIIECHHUS JMHEHHOTO  HEOJHOPOAHOTO PEKYPPEHTHOTO
COOTHOILIEHHUS.

7.Teopema 0 HaXOXACHUH YaCTHOTO PEHICHUS JMHEHMHOTO HEOJHOPOJHOTO PEKYPPEHTHOTO
COOTHOILIEHHUS.

3aoauu:
1. Haiitu ob1iee pernieHne JIMHEHHBIX OJTHOPOIHBIX PEKYPPEHTHBIX COOTHOIIEHUMN:

1) Ao~ A, = 0; 5) an+2 - 2C0S@ an+1 + an = 0;

2) an+2 + 3an =0; 6) an+2 + 2an+1 + an =0;
1
Ayp =85, —
3) 4 7) an+3 + 3an+2 + 3ap+1+ an =0;

4) an+2 - 4an+1 + 3an = 0; 8) an+3 +10an+2 +32an+1+32an= 0.



2. PemuTh nuHEHHBIE OJHOPOAHBIC PEKYPPEHTHBIE COOTHOIICHHUS:

a, s —9a, =0,ap=1,a; =0;

2) an+2 - 4an+1 + 3an =0, a3 =10, a2 = 16;

3) an+2 - 2c0S@ an+1 + an =0, ar=cose, a2 =2cCcosQ;

4) an+2 - 6an+1 +9an =0, a1 =6, ax =27;

5) an+z-3ans2 tan+1-3an =0, a1=3,a2=7,a3=27, 6)
an+3 - 3an+1 +2an =0, ai1=a,a2=b,az=c;

7) an+3 - 9an+2 + 26an+1 - 2420 =0, ao=1, a1 =1, a2 =-3;

g & s=3a,.,,—-a,+a,3,=la =3,a,=38;
9) an+3+an+2_an+l_an:O’aozl’aizz’aZZS;
10) an+4 - 4an+2 + 4an =0, ao=1a=0, a2=2, az=0.

3. Pemiuth HEOTHOPOTHBIE TUHEHHBIE PEKYPPEHTHBIE COOTHOIICHUS:
1 ant-an=n, ar=1,;

2) a,,;+2a,=n+1 a,=1;

3)an2tan+1-2an=n, ar=1a=-2;

4) an+2 -6an+1 +9an = -4, apo=1,a1=-7,

5) ans+2 + 4an+1 +4an =n* —3n+1, ai=0,a, = -1;

6) an+2 -4 anv1 +4an=3", ap=5,a1=7,
7) an+2 - 2an+1 +2an = 2", ag=1,a1=2;
8) an+2 - 4an+1 + 4an = 2n1 ao=1a1=2;

3

a,,=a4a, —%a +27", a0:1a1=—.

n+

9)
10) an+2 + 2an+1 - 8an = 27-5", a1 =-9, 3.2 =45.

IIpakTuyeckoe 3ansitue Ne 7. Koweunwvie cymmul. Ilpeobpazosanue cymm. Obwue memoovl
CYMMUPOBAHUSL.

Bonpocwl k sanamuro.

1. Koneunas cymma. Crioco0sl ee 0003HauEHHUS.

2. IlpaBuinia mpeoOpa30BaHUs CYMM.

3. Ilpocreiimme MeTO/Ibl CyMMUPOBAHHUS.

4. Meton npuUBeIEHUS.

5. CyMMBI U peKyppEeHTHOCTH.

3aoauu.
1. Beruucauths cymmy:

D ZZ=1m; 2) Z;‘;Zm; 3) Xiz 1k<k+1)

8 Shr 5) Sheimmnar T O Sheimmos
7) Yio k., 8) Yi=1 k - kI 9) Yk=.(3*+3);
10) 542, 55 10) T (34 + 3k 12) Tio(2k +3);
13) X0y 14); $2%(5k — 7 + 5 - 7541,

15) Xi=1 (=1)*k?; 16) Yg=1k - (k+1) (k +2);



17) Ty k - (2k = 1); 18) ot S

IIpakTuyeckoe 3ansaTue Ne 8. burnom Hviomona. Psad Hetomona. [lonunomuanvuas popmyia.
Bonpocul k sauamuio:

1. bunom Herorona.

2. bunomuansHbie K03()GUIUEHTHI 1 UX OCHOBHBIE CBOMCTBA.

3. Psan HeroToHa.

4. lTonmuaoMuanbHas Gopmyna.

5. [lonuHOMMANTBHBIE KOA(DPHUITUEHTHI.

3aoauu:
1. Onpenenuts, CKOJIBKO PAIIMOHAIBHBIX YWICHOB COIACPKUTCS B PA3NIOKECHUU:

1)(‘/E+?{/§)20? 2) (\/§+“x/§)50; 3) (3{/5+4x/§)100; 4) (i/ﬁ+§/§)30?

2. Haiitn ko3 durment npu x*B pasnoxenun:

1) (2+x)"°, k=3; 2) (1-2x)", k=4: 3) (Vx — )% k=-5;4) 3¥x — xvx)°,
11 5 2+ x X ) e,
6) (2+x—2x*)°, k=10; 7) (Vx + Vx + 4%, k= 2.

2. Kakoe uncio 6onpire: 99°° + 100%° wmm 101597

3. JloxasaTh yTBep:KIeHHE IS T0O0r0 HATYpaIbHOro N

1) (32™+3 — 24n + 37) : 64; 2) (4" +15n—1):09;

3) (62" — 1) : 35; 4) (2"*23" 4 5n—4) : 25.

4. BBI‘II/ICJ'II/ITI) HpI/I6J'II/I)KeHHO C TOYHOCTBIO I0 LICTBCpTOFO JCCATUYHOI'O 3HAKa.
3
1) 1,00220; 2) 1,004%; 3) 0,9972%; 4) 0,9998%; 5)+/9,00; 6) V26; 7) 3/8,024; 8) 600%;
3 . 1
9) ¥999; 10) T

6. Haiitu cymmy ko3¢ (hHUIMEHTOB B pa3iokeHUH
(7x3 — 13y2 4 52%)2004(y3 — 8y2 + 6y + 2)? + (2x% + 18y? — 21)2005,

IIpakTnueckoe 3ansitue Ne 9. [Jenouucnennvie pynkyuu.
Bonpocwi k 3anamuio.

1. IloHsATHeE TIeNOYUCTCHHON (YHKITUH.

. OyHKIUA |_XJ («T1om»).

W N

. OyHKIHS |_X—‘ («TTOTOJIOKY).

4. I'paduku QyHKUIUN «I10J1» U «ITOTOJIOKY.

5. OcHOBHBIE CBOMCTBA (DYHKIIMH «I10J1» U «ITOTOJIOK».
6. ®yuxius , mod ©.

7. Ceoiicta Gpynkmu , mod .

3aoauu:
1. Jlokasatp cienyromme yTBEpKIACHUS:

1). (vxeR) (vneZ) [x+n]=|[x]+n, [x+n]=[x]+n.
2) (VxeR) (VneZ) a) [x|=n & n<x<n+l,
6) [x]=n < x-1<n<x,
B) [x]=n < n-1<x<n,



r [x]=n & x<n<x+l,
m x<n <|x|<n,

e) N<x < n<[x]

K) X<n < [x]<n,

3) n<x < n<|x|

3) (xeRxz0) [\IxJ=[vx). [Vx[=Vx]
4) (VxeR) {X}= X—I_XJ ( {X}- JIpoOHas 4acTh X ).

2.J1oKaXUTe WU OTIPOBEPTHUTE:

(x mod ny) mod y = xmod Yy OpH IeA0M T
3. JloKaKxuTe TOXKIAECTBO

>(|mEE - 5] -

D= k=m

n

- o 2
FLEJ {lnhl{TTl mod n, (—m) mod n) J
n

AN BCEX IMOAOMHUTEALHLIX IEARIX THCen T M T

Ipakruyeckoe 3ansaTue Ne 10. Konmponvnas paboma (OC-4).

. IlepeyeHb OCHOBHOW ¥ JONMOJHHUTENbHOH Yy4eOHON JuTeparypbl, HHTepHeT-pecypcos,
HEe00XOAUMBIX /ISl OCBOCHHS TUCHUIINHBI
OcHoBHas JInTepaTypa

. I'yroBa, C.I'. OCHOBBI AMCKPETHON MaTeMaTHUKH : yuyeOHO-MeToauyeckoe mocodbue : [16+] /
C.I'. I'yroBa ; KemepoBckuii rocynapcTBeHHblii yHuBepcureT. — KemepoBo : KemepoBckuii
rocyfgapcTBeHHbI yHuBepcuteT, 2018. — Y. 1. — 87 c. : un., cxem. — Pexxum mocrtyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573539
. 3aitieBa, O.H. Maremarnueckue MeTo/ibl B MPUIOKEHUAX. JJUCKpeTHast MaTeMaTHKa : yueOHoe
mocoobne / O.H. 3aitueBa, A.H. Hypues, II.B.Manos ; Ka3aHckuii HalMOHaIbHBII
HCCIEA0BATEIbCKUM  TEXHOJNOTHYECKU yHuBepcurer. — Kasawp : KazaHckuil HaydHO-
uccnenoBaTenbckuil TexHonornueckuit yausepcuter (KHUTY), 2014. — 173 c. : Tabm., un. —
Pexxum noctyna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=428299
. Ocwumnosa, B. A. OcCHOBBI TUCKpPETHON MaTeMaTuKH : yueOHoe nocodue / B. A. OcunoBa. — 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 : yuebHoe nocodue / B. E. Xonakos, H. A. Cokosnoga.
— Mocksa : UHOPA-M, 2020. — 542 c. — (Bricuiee obpa3oBanue: bakanaspuar). - ISBN 978-
5-16-013184-9. - Tekcr : anextponHbIi. - URL: https://znanium.com/catalog/product/1117204

. IOmun, C. B. Matemarika 1 5KOHOMHKO-MaTematuueckue moaenn: Yueouuk / C.B. Ogun - M.:

UL PUOP, HUL] UHDPA-M, 2018. - 374 c.: - (Briciiee obpazoBanue: bakanaspuar). - ISBN
978-5-369-01409-7. - Texkcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/937964
JdonmosiHuTEIbHAS JIUTEPATYPaA

. Kannenan, C. A. DkcTpeManbHble 3a/1a4i JUCKpeTHONH MaTeMaTHky : yueOHuk / C.A.Kanuenai.
- M. : U] ®OPYM : UH®PA-M, 2018. - (Breicmiee odbpazoBanue). - ISBN 978-5-8199-0633-0. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/938037

Oxkynos, C.M. JluckpeTHas MaTeMaTHKa: TEOPHUS U IIPAKTUKA PEIICHUS 3a/1a4 0 HHPOpPMATHKE :
[16+] / C.M. OkynoB. — 4-e u3f., 3nekTpoH. — Mocksa : Jlaboparopus 3nanuit, 2020. — 425 c. :


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
https://znanium.com/catalog/product/937964
https://znanium.com/catalog/product/938037

un. — (Ilemarormyeckoe oOpaszoBanue). — Pexum npoctyma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=222848

. PykoBonmcTBO K pemeHuto 3amad 1o AuckpeTHo wmartematuke / IllyboBuu A.A. -

Bonrorpam:Bonrorpanckuii 'AY, 2015. - 88 c¢. - Tekcr : osnmekrponsbii. - URL:

https://znanium.com/catalog/product/615250

. Cobomnesa, T. C. luckperHas maremaTHka. YTIyOJeHHbIH Kypc : yueOHHMK / mon pexa. A. B.

YeukuHa. - Mocksa : KYPC : UHOPA-M, 2020. - 278 c. - ISBN 978-5-906818-11-9. - Tekcr :

anektponHbii. - URL: https://znanium.com/catalog/product/1015049

. CrenmanpHbie TJaBbl MaTeMaTuKH. JluckpeTHas Matemaruka: YueOHoe mocooue / CampoHOB

N.B., 3rokun I[1.H., BeneButuna C.C. - Boponex:BI'JITY um. I'.®. Mopo3osa, 2014. - 118 c. -

Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/858550
Humepnem-pecypcot

DnexTpoHHas 6ubimoreka

http://biblioclub.ru/index.php?page=book_view red&book id=231616

OnexTponHas 6ubnmoreka http://znanium.com/bookread2.php?book=241722

Ob6mepoccuiickuil MaTemMaTuueckuid moprain http://www.mathnet.ru


https://biblioclub.ru/index.php?page=book&id=222848
https://znanium.com/catalog/product/615250
https://znanium.com/catalog/product/1015049
https://znanium.com/catalog/product/858550
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