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MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/JibHOH MPOrpaMMbl

Jucuunnuna «Teopust rpadoB U IUCKpETHAs MaTEeMaTHUKa» OTHOCUTCS K AMCLUUIUIMHAM IO
BeIOOpY 6 (/IB.6) wactu ¢opmupyeMoii ydacTHUKaMH 0Opa3oBaTeNbHBIX OTHOLIeHWH, bioka 1.
Jucuunnunel (Moaynn) Moayis «CrenualibHble pas3zienbl MpeIMeTHON 00aacTuy» yuyeOHOro IiaHa
OCHOBHOH MpodeccHoHanbHOM 00pa30BaTEIbHOM MPOTPaMMBI BBICILIETO 00pa30BaHUS — IPOTPAMMBI
OakanaBpuata 1o HampasieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3zoBaHue (C JIBYMs
npopwIssMA  TOATOTOBKH),  HANpaBlIEHHOCTh  (mpodmiib)  00pa3oBaTeNbHON  MPOrpamMMbl
«Marematuka. UHOCTpaHHBIN SI3BIK», OYHOW POPMBI OOYyUECHHS.

JlycuuiuiHa onupaercst Ha pe3ysbTaThl 00y4eHus, chOPMUPOBAHHBIE B PAMKaX JUCLMIUIMH!
Jluneiinas anrebpa, MaTemMaTH4ecKkas JIOTHKa U TEOPHUS allTOPUTMOB, UHCIIOBBIE CUCTEMBI.

Pe3ynbrarel M3y4eHHs NHUCLUIUIMHBL SBIIIOTCA OCHOBOW JUISI IPOXOXACHMS IPAKTUKU:
[TpousBoncTBeHHAss  (HayyHO-UCCIenOBaTeNbCKass pabora) IlpenaumiomMHas mpakTHKa U
roCyapCTBEHHOW UTOTOBOW aTTECTALIUH.

1. Ilepeyenr miaHupyemMbIX  pe3yJbTaToB  o0y4eHusi (o0pa3oBaTe/bHBIX
pe3yJbTaToOB) O JUCHHUIINHE

Heabro ocBOGHUSI JTaHHOW AUCIUIUIMHBI —SIBIIsIETCA  (OopMUpOBaHUE MPEICTaBICHUNA 00
OCHOBHBIX O0BEKTaX, MOJAEISIX U METOJaX JUCKPETHOM MaTeMaTWKH M Teopuu rpadoB, pa3BUTHE
a0CTPaKTHO-JIOTUYECKOTO MBIIUICHHUS.

3agadeii OCBOCHMSI AMCLUIUIMHBI ABJIACTCS OBJIAJECHUE CTYyJEHTAMM OCHOBHBIMHM METOJAMMU
JVICKPETHOW MaTeMaTHKH W TeopuH rpadoB M NpUMEHEHHE WX B Oyaymied mpodeccrnoHaTbHON
JESATEIIBHOCTH.

B pesynpraTe OCBOEHMS NporpaMmbl OOy4aroOIIMHCSA JIOJDKEH OBJAJETh CIEAYIOLUMU
pesyibTatamMu oOyuyeHHsl (B TaOJiMlle MPEICTaBIEHO COOTHECEHHE 00pa3oBaTeIbHBIX PE3yJbTaTOB
00y4eHus 10 TUCIUIUIMHE C UHIUKATOPaMU JOCTH)KEHUSI KOMITETEHIIHI ):

Kommerenmust u OO0pa3oBatenbHbIC Pe3yIbTaThl TUCIUATUINHBI
MH/IUKATOPHI ee (aTansl (hopMHUPOBAHHS AUCIUIUIMHBI)

JOCTUKCHUS B 3HaeT yMeeT BJIaJIceT
JMCITUIIITMHE
IK-11 Cnocoben

UCIIOJIb30BaTh
TEOPETHYECKHE "
MPaKTHYECKHE 3HAHUSI
I TIOCTAaHOBKH |
pelieHus
UCCIIeI0BATEIbCKUX
3a7a4 B INPEIMETHON
obnactu (B
COOTBETCTBUH c
npoduiIeM U ypoBHEM
oOyueHus) u B
obmacti 0O6pa3oBaHus

IK-11.1. 3Haer OP-1 OP-2 OP-3
OCHOBHBIC  HAy4HbIE | OCHOBHBIE = HAYYHBIE | CAMOCTOSITEIbHO U B HaBBIKaMH
MOHSTHUS U | MOHATHUSA CcOCTaBe HAay4YHOTO KOMILJIEKCHOTO
0COOCHHOCTH UX | JACLUIUIUHBI, KOJUIEKTMBA pelaTh | I[OMCKA, aHAIN3a U
HCIIOJIb30BaHNUs, 0COOEHHOCTH WX | KOHKPETHBIE  3a/1aud cUCTeMaTu3aluu
METOJbl U NPHUEMBI | HCIIOJIB30BAHUS, npodeccroHanbHOM uH(pOpMAaIIIH TI0
W3YYCHUS W aHaW3a | METOAbl W MNPUEMBI | AEATEIbHOCTH; A3y4aeMbIM
JIATEPATYPBI B | M3yYEHHUS M aHAJIM3a | CAMOCTOSTEIBHO u npobiieMaM ¢
MpeAMETHOW O00JACTH; | TUTEPATYPHI B | MIOJ Hay4YHBIM HCIMOJIb30BAHUEM

OCHOBBI OpPTraHM3allMU | IPEAMETHON 00JIACTH; | PYKOBOJCTBOM HAY4HOH 1 yueOHOU




HUCCIIEI0BATEILCKOU
JIEATEIIbHOCTH;
OCHOBHEIE
nH(pOPMAaLMOHHbIE
TEXHOJIOTMH  TIOMCKA,
coopa, aHanmm3a WU
00pabOTKH  JTaHHBIX;
HHTEPIPETHPYET
SIBJICHUS Y IIPOLIECCHI B
KOHTEKCTE oO1e
JMHAMUKH u
MEePHOIN3AIUN
HCTOPUIECKOTO

pa3BUTHS MpeaMeTa, ¢
Y4ETOM BO3MOXKHOCTH
UX WCIOJBb30BaHUS B
X0/ TIOCTaHOBKU H
pereHus
UCCIIEJ0BATEIbCKUX
3amad.
IK-11.3.
0a30BbIMHU
NPEICTaBICHUAMH O
MPUHITUITAX
OpraHu3aluu U
OCYIIECTBICHUS
HCCIICAOBAHMIA,
NPaKTHYECKUMHU
HaBBIKAMHU
OCYILECTBIICHUS
HCCIICIOBAHNH;
NPUMEHSET  HaBBIKU
KOMILIEKCHOTO
MONCKa, aHajdu3a u
CHCTEMaTH3aIuN
uHpopMauu o
M3y4aeMbIM
npobiemam c
WCTIOJIb30BaHUEM
Hay4yHOH M ydeOHOMH
JTUTEPaTypPHI,
nH(POPMAIMOHHBIX 0a3
JTAHHBIX.

Brnaneer

OCHOBHEBIE
UH(POPMAaLIMOHHbIE
TEXHOJIOTMH IIOMCKa,
cObopa, aHanmu3za WU
00pabOTKH  JaHHBIX;
UHTEPIPETHPYET
SIBJICHUSL W TIPOLIECCHI
B KOHTEKCTE 0O0Iiei
JMHAMUKH u
MEPHOAN3AIUN
HUCTOPUYECKOTO
pa3BUTHUS TIPEIMETA, C
Y4eTOM BO3MOXKHOCTH
X HCIIOJb30BaHHUS B
XO0J€ IIOCTAaHOBKH H
pereHus
HCCIIEIOBATENIBCKUX
3a1a4

OCYIIECTBIISATH COOp U
00paboTKy
nHpOpMaIny;
CIOCOOCH TPUMEHSTH
NOJyYCHHBIC 3HAHHS
JUTSt 00BsICHEHUS
aKTyaJbHBIX TPOOJIEeM
u TEHICHIINN
pa3BUTHS IIpEIMETA

JUTEPATYPHI,
UH(POPMALIMOHHBIX
0a3 JaHHBIX

TIK-13. Crocoben
COOTHOCHUTH OCHOBHBIE
3TAaIlbI pa3BUTHS

MpeAMETHOW 00J1acTh
(B COOTBETCTBHH C
npoduiIeM U ypOBHEM
oOyueHus) ¢  ee
aKTyaJIbHBIMH

3aladyaMH, METOJaMU
U KOHIENTYaJIbHBIMHU
MO/IX0JIaMH,




TEHAEHIIUSIMHA u

MepCreKTUBaMu ee
COBPEMEHHOTO
pa3BUTHSL.

HIIK-13.1. 3Haer
OCHOBHEIC JTaIlb
HCTOPHYECKOTO

pa3BUTHUS IIPEAMETHOU
o0nacTu.

OP-4
OCHOBHEIC COOBITHS,
XPOHOJIOTHIO
pa3BUTHSA
MpEeAMETHOM 00J1acTH,

OP-5
npuémMamu
CHCTEMAaTH3alluN 1
MepUOAU3aIuU
3HAHUU B IPEAMETHOM

HIIK-13.3. Bunazeer | a Takke €€ OCHOBHBIX 00y1acTH; HaBLIKAMU
npuéMamMu paszenoB HCIIOIL30BaHUs
CHCTEMAaTH3aluN " CUCTEMATU3UPOBAHHO
MepUOAU3aIMY 3HAHU T r'0 TEOPETHYECKOTO U
B MPEIMETHOMN MPAKTUYECKOTO
o0nacTH; HaBBIKAMH 3HAHUA IS
HCIIOJIL30BaHHUS IMOCTAaHOBKH U
CUCTEMAaTHU3UPOBAHHO pEIICHUS 3a1a4

0 TEOPETUYECKOTO M MpeAMETHOM 00IacTu
MPaKTHUYECKOTO

3HAHHUS JUISt

IIOCTAHOBKH u

perieHus 3a7a4

MPEAMETHOM 00JIaCTH.

2. O0beM QUCHUILIHHBI B 3a4e€THBIX €IHHUIAX € YKa3aHHEM KOJINYeCcTBa aKaJleMUYeCKUX
4YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4allHuXcs ¢ mpenojaBaresieM (10 BUAaM
Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00y4arommxcs

YueOuHble 3aHATUS
Bcero Ipa JIab
KTH opa Cam
TpynoeMkocTh p Ddopma
Howmep Jlex yec TOp 0CTO
POMEKYTOUH
CEMECT 1192071 KHe HBIE SAT. oif
pa , 3aH 3aH pabo aTTeCTALIN
3au. ef. Yacwl qac SATH STH Ta,
o, A, Jac
yac yac
3a4eT
9 2 12 12 20 - 40
Uroro: 2 72 12 20 - 40 3a4er

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

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOMUUECMEA AKADEMUYUECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL



KonnyectBo yacoB no ¢popmam
OpraHu3aIu 00ydeHUs
Jlekn [Tpak JIabo Camoct
HaumenoBanue pasnena u rem HOHH — paro
OSITEJIbH
bIC CKHE pHBIE as
3aHAT 3aHAT 3aHAT
pabora
ust ust usi
9 cemecTp
I'padmr 8 10 - 16
PekyppeHTHBIE COOTHOIICHUS 2 4 - 12
Ucuucnenune cymm 2 6 - 12
Bcero mo aumcuuninHe: 12 20 - 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl

1. I'padsml.

OcHoBHBIE TIOHATHS TeopuH TpadoB. CMEKHOCTh M WHIMIECHTHOCTb. CrocoObl 3amaHus Tpados.
Crenens BepiuHbl Tpada. Teopema o cymMe crenened BepuiuH rpada u e€ ciencraue. [loarpad.
[TyTs, enb, mpocTas 1erb, HUKI, TpocToi UK. CBsi3HbIe Tpadbl. KOMIOHEHTHI cBS3HOCTH Tpada u
ux uucino. U3omopdusie rpadol. Onepanuu Haa rpagamu. MeTpuueckue XxapakKTepUCTHKU Tpada.
DilyiepoBel M TIONYdiiepoBbl  Tpadsl. Kputepuu »sinepoBocTH W TOYIMIIEPOBOCTH TpadoB.
["aMunbTOHOBBI M monxyramuibTOHOBHI Tpadsl. [lepeBbs. Kon Ilprodepa. OpueHtupoBaHHBIE U
KOpHEBbIE JepeBbs. [lapocoderaHus, He3aBHUCHMbIE MHOXECTBA W KIMKHU. YKiIagka rpada.

[Tnanapusie rpadsl. [nockue rpadul. Teopema Ditnepa u ee ciencreus. Hermmanapaocts rpadoB K,

u K Packpacka BepmmH u pebdep rpada. Xpomaruueckoe uucio rpada. PackpammBaemocTsb

BEPILMH IUIaHApHOTO rpada MAThI0 KpackaMu. [ nunoresa yeTblpex Kpacok.

2. PexyppeHTHbIEe COOTHOLLIEHUSI

PexyppeHTHBIE COOTHOUIEHMS. 3aJaul, MPUBOASAIINE K PEKYPPEHTHBIM COOTHOHIEHUSIM. CriocoObl
pELIEHUs] PEKYPPEHTHBIX COOTHOIIEHUH. JIMHEMHbIE OTHOPOAHBIE U HEOJHOPOIHBIE PEKYPPEHTHBIE
COOTHOILEHUS C MOCTOAHHBIMU K03 purentamu. Yucna Gudonauuu. @opmyna bune.

3. Ucunciienne cymm

Koneunas cymma. OOGo3nauenuss cymm. IIpeoOpazoBanusi cymm. CymMMBI M PEKYppPEHTHOCTH.
Kpatubie cymmbl. OOmme wmeronsl cymmupoBaHusi. bunom Herorona. Psn  Herorowna.
[TonmmHOMMaNBHAST hopMyIa.

4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecmeyeHUs1 ISl CAMOCTOSITEIbHOH PadoThI
o0yuyaruuxcst Mo JUCHHUIJINHE

CamocrosrenbHas paboTa CTYAEHTOB SBIAETCS 0co00i (hopMoil opraHuzanuu y4eGHOIro
mpouecca, IpeacTaBisiomas co0oil  MIaHUpPyeMylo, II03HABaTeNIbHO, OPraHU3alMOHHO U
METO/JMYECKH HAMNpaBIISIEMYI0 JEATEeIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYIO Ha JOCTU)KEHUE
KOHKPETHOIO  pe3ynbTara, OCYLIECTBIsAeMyl0 0e3  mOpsMOM  IMOMOIIM  MpernojaBaTels.
CamocrosTenbHas paboTa CTyJCHTOB SIBJISIETCSI COCTAaBHOW YaCThIO YUeOHOM paboThl U UMEET LIEIIbI0
3aKperyieHHe U YriyOJIeHHe MOJIyYeHHBIX 3HAHUW M HaBBIKOB, MOMCK M NPUOOPETEHHE HOBBIX
3HaHWI, a TaKXKe BBINOJIHCHHWE YYEOHBIX 3aJaHUM, MOATOTOBKY K MPEIACTOSAIINM 3aHATHSIM H



sk3ameHy. OHa mpenycMaTpuBaeT, Kak MpaBujio, pa3paboTKy pedepaToB, HallMCaHUE AOKIAIOB,
BBHITIOJTHEHUE TBOPYECKUX, WHAMBUIYAIBHBIX 3aJaHU B COOTBETCTBHHM C Y4eOHOU MporpamMMoit
(TeMaTU4YeCKUM IUTAHOM H3YYEHHUs NUCUUIUIMHBI). TeMa Isi TaKOTO BBICTYIUICHHUS MOXET ObITh
NpeUIo’KeHa TIpernojaBaTesieM Wid u30paHa caMUM CTYACHTOM, HO MaTepuall BBICTYIUICHUS HE
JOJIKEeH TyOJIMpoBaTh JIEKIIMOHHBIN MaTtepuall. PedeparuBHblii MaTepuai CIy>KUT JOTOJTHUTEIHHON
uHpopmanueit st paboThl Ha MPAaKTUYECKHX 3aHATHAX. OCHOBHAs LENb JAHHOTO BHIA PabOTHI
COCTOHUT B 00YYEHHH CTYJCHTOB METO/IaM CaMOCTOSITEIbHOM paboThl ¢ yueOHBbIM MaTepuanom. J{is
MOJTHOTHl YCBOGHHSI TEM, BBIHECEHHBIX B TpaKTHYECKHWe 3aHATHs, TpeOyercs pabora
nepBoucTouHnkamu. Kypc npenycMarpuBaeT caMoCTOSTENbHYIO paboTy CTYJ€HTOB CO ClielnaIbHON
autepatypoil. CrielyeT OTMETUTh, YTO CaMOCTOSITENIbHAs paboTa CTYIAEHTOB Pe3yJIbTaTUBHA JIHILb
TOT/1a, KOT/Ia OHA BBIMOJIHSAETCS] CUCTEMAaTHYECKH, IJITAHOMEPHO U IIeJICHANIPABICHHO.

3amanus Uisi CaMOCTOATEIbHOM paboThl MpeayCMaTPUBAIOT UCIOIb30BaHUE HEOOXOIUMBIX
TEPMUHOB U TMOHATUH MO Mpobiematuke Kypca. OHM HalETMBAIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHUI0 M3y4aeMOro MaTepuaia, Mouck Oubiauorpaduueckoro marepuana U 3JICKTPOHHBIX
UCTOYHHUKOB MH(OPMAINH, WIUTIOCTPATUBHBIX MAaTEpUANIOB. 3a/JaHus 10 CaMOCTOSATEIBHOM paboTe
JAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JOMOTHUTENBHON MPOPaOOTKH.

OO0mmii 00beM CcaMOCTOSTENBPHONH paboTBl CTYJACHTOB IO JMCHUIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTYACHTOB B TEUEHUE CEMECTpa.

AyIuTOpHas caMoCTOsITeNIbHAs paboTa ocymiecTBIsIeTCs B (hopMe BBIMOIHEHHUS TECTOBBIX
3aJJaHuH, MUCbMEHHBIX TPOBEPOYHBIX PaOOT MO JUCIHILTHUHE.

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

1. I'padsl ¢ 1BEeTHBIMU peOpaMH.

. Hucno paznuunbix rpagos ¢ N BepinHamMH.

. PackpammBaeMocTh BepIIUH IJTaHAPHOTO rpada MIeCThI0 KpacKaMu.

. Boccranosnenue rpagos.

. Packpacka kapr.

. ITokpeITHS ¥ YITAKOBKH B TEOPHH I'padoB.

. Meroas! TuHENHHO anredpbl B TeOpuu rpados.

. HenuHelinble peKyppeHTHbIE COOTHOIIEHUS C TOCTOSIHHBIMU K03 uiimeHTamu.
. MeTon npou3BoAsIINX (PYHKIMNA B PEILIEHUN PEKYPPEHTHBIX COOTHOLIECHUH.

O 00 1N Dn K~ W

n .
Yk

10. Beuncnenne cymm Buga k=1 | s=1,2 3, ...

OC-2. IlpumepHnuie 3a0anus 011 camocmoameabHoul padomal.
3anaua. ['pad 3aman cirickom pedep.
Cumnras naHHBINA rpad HEOPUEHTUPOBAHHBIM, 0003HAUYNUTH €0 BEPIIUHBI U pEOPA pa3HBIMU
CUMBOJIaMU U OIPENIEIUTD.
1. Bunrpada.
2. CremneHy KaXa0H BEpIIUHBI
3. TlocTpouTs MaTpuUllbl HHIUAEHTHOCTH U CMEXHOCTH
4. Paccmotpets yactu rpada. [lokazaTs noarpad, cocrosmuii u3 Tpéx BepirH. CKOJIBKO
TakUX noarpadoB MOKHO HalTH B JaHHOM rpade? [loka3aTs npumepsl nepeceveHus u
o0beIMHeHns yacTel rpaga
5. IlpuBectu mpuMepsl HUKINYECKOTO MapIIPyTa, LIEMH, TPOCTON LEnH.
6. OmnpenenuTs LEHTP, AUAMETP U paguyc rpada.
CuuTas rpag OpUeHTUPOBAHHBIM, ONIPENIETUTD
1. Crenenu BepumH
2. Marpuiipl HHIUACHTHOCTH U CMEKHOCTH.
3. IlpuBectu npumepsl MyTH, OpPUEHTUPOBAHHOM 1I€TIH, POCTON IeTH, KOHTYpa, IIUKIA U
IPOCTOTO LIUKJIA.



OC-3. Ilpumepnuvie 3a0anus 011 camocmoamenbHoll padoomol.
1. Haiitu popmyiy oO1iero ujieHa nociae 0BaTeIbHOCTH, 3aJaHHON PEKYPPEHTHBIM COOTHOLIICHHUEM.
a,=a,,;+2a, ,+1, a=0a,=1
2. Beruuciaute cymmy.

20
> (2k —3%)
k=3 .

OC-4. IlpumepHnuie 3a0anus 011 KOHMPOAbHOU PAOOMbL.

1. HeopuenTtupoBanHslii rpad 3aaan cniuckom pedbep = (1,2,1,2,3,3,3)
g=(21,344.25).
Omnpenenuts Buj rpada. Berancnaute crenens BepmuHbl 4. Haiitu MaTpuily cMexXHOCTH Tpada.
BrrsicauTs, asnsercs nu rpad csazusiM? Ecnu 1a, To HallTH paguyc U AuaMerp rpada, UeHTp u
nepudepuiinbie BepmHbl. ONpeaeauTh MOCTHI U IIAPHUPHI (E€CITH OHU €CTh).
2. HeopueHntupoBaHHBIN rpad 3a/laH CBOEH MaTpHIEH CMEKHOCTH A. BBIICHHUTD, SBISICTCS JIX
rpa¢ 3iIepoBbIM, NOIYIHIEPOBBIM, TAMUIBTOHOBBIM, I1OJIYTaMUIbTOHOBBIM, IJIAHAPHBIM?

Haiitu xpoMmaruueckoe yucio rpada.
1 1

0
1
1
1
1

B P O PFP O K
O r O
B P O P O K
P O Fk O K
O R B B P O

A=\0

3.  OpueHTHPOBAHHOE JEPEBO ¢ KOPHEM B BEpIIMHE MAKCUMAIBHOTO THIIA 3aaHO KOJIOM
[Iprodepa (1,1,1,2,2,7,7,7,6,11). CocTaBuUTh €ro MaTPUIly MHIIMJACHTHOCTU. BEIYMCINUTD CTETIEHH
BXO0/1a ¥ BBIX0JIa BEPIIUHBI 2 U €€ ypoBeHb. ONpeneanTb BHICOTY IepeBa.

4. Haiitu Qopmyny oO0mero dieHa TOCICIOBATEIBHOCTH, 33aJaHHOW  PEKYpPPEHTHBIM
COOTHOIIIEHHEM.

a,.;—9,,,+206a,,—-24a, =0, a,=0,a =2, a, =16.

5. {an }- nocaeaoBaTebHOCTh @uboHaYuH. J[oKa3aTh:

a’+a,” +..+a,° =a,-a,,

6. BerauciuTs HpI/I6J'II/DKeHHO C TOUHOCTBIO JO YETBECPTOro ACCATUIHOI'O 3HAKA.

1) (498)". 2) V101,

v m
7. Haiitu ko3¢ ¢uent npu X B pa3lioKEeHUH MOJUHOMA.

(1+X2+X3)7, m=11.

Jna camocmoamensnoil no020moeKu K 3AHAMUAM NO OUCHURIUHE DEKOMEHOYemcs
UCROJIb308aMb YUEOHO-MEMOOUYECKUE MAMEPUATIBL:

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

2. KypeneBa T.H. [luckpeTHass mMaremaTHka. Y4eOHO-METOAUYECKOE TMocoOue g OakanaBpoB
MeIaroru4ecknX HampaBieHU moAroToBku — YibgHoBcK. Yal'ITIY um. N.H. Yibsuosa. 2017.
Tom Yacts 1.— 25 c.

S. IlpuMepHBbIe OLleHOYHbIEC MaTePHAJIbI AJIS NPOBEACHUS TEKYyIero KOHTPOJIsl yCIIeBaeMOCTH
U MPOMEKYTOYHOH aTTecTAMU 00y4aloIIUXCs 10 JMCIUIIHHE

Opraﬂuaaunﬂ U MIPOBEACHUE AaTTECTAIUU CTYACHTA



®OI'OC BO B COOTBETCTBMM C MpUHLIMIAMU bBOJOHCKOro mponecca OpUEHTHUPOBAHBI
IPEUMYIIECTBEHHO HE Ha cOOOlIeHne 00yJaromeMycss KOMIUIEKCa TEeOPETHUECKUX 3HAHUHM, HO Ha
BbIpa0OTKY y OakajiaBpa KOMIIETEHIMI — IWHAMUYECKOro Habopa 3HAHUN, YMEHUH, HAaBBIKOB U
JIMYHOCTHBIX Ka4€CTB, KOTOPLIC IMO3BOJIAT BBIITYCKHUKY CTAaThb KOHKypeHTOCHOC06HBIM Ha PBIHKC
TpyJa U yCHeuHO NPo(ecCHOHAIBHO PeaTn30BbIBATHCA.

B npouecce oneHku 0axkalaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaAULIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUIIBL, BUJBI U (HOPMBI KOHTPOJIS. [Ipu 3TOM mocTeneHHo TpaJullMOHHbIE CPEICTBA
COBCPHICHCTBYIOTCA B PYCIC KOMIICTCHTHOCTHOI'O 1OJAXO04a, a HWHHOBAIlMOHHBIC CpCACTBA
aJaNTUPOBAHbI JJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUIICKON BY30BCKOI MPaKTHKE.

Lenbr npoBegeHMsi aTTeCTAUMM — IIPOBEPKAa OCBOEHUS 0OPa30BATENBHOM IMPOrpPaMMBbI
JUCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouHasi aTTecTalusl OCYIIECTBIISIETCS B KOHIIE CEMECTpa M 3aBepIlIaeT H3yuyeHHe
JUCITUTUIMHBI, TIOMOTAeT OICHUTh KPYIHBIC COBOKYITHOCTH 3HAHWW M YMEHHUH, (OpMUpOBaHUE
OTpeIeNIEHHBIX KOMIIETSHIIUH.

OLeHOYHBIMH ~ CPEJICTBAMHU  TEKYIEro OLIGHWBAHUSA SBISAIOTCA: JOKIJAJ, TECThl IO
TCOPCTUUCCKHUM BOIIPpOCAM JUCHUINIMHBI, 3allUTa MPAKTHYCCKUX pa60T n T.II. KOHTpOJII) YCBOCHMUA
MaTepuajia BEICTCS PEryJsipHO B TEUCHHE BCETO CEMECTpa Ha MPAKTUYECKHX (CEMHHAPCKHX,
1a00paTOPHBIX ) 3aHATHUSAX.

CPEJACTBA OLUIEHUBAHUSI, OO6pa3zoBaTenbHbIC
CIOJIb3yEeMbI€ ISl TEKYIIETO OLIEHUBAHUS Pe3yNIbTaThl TUCITUTUINHBI
rokasaressi QOpMUPOBAHUS KOMIIETEHIIUN
OueHouHbIe CpeACTBa A/ TeKYILIel OP-1
aTrecTanuu 3HaThb OCHOBHBIE HAyuyHble MOHSATHS
OC-1 3amura pedepara JIACUIUTLTAHBI, 0COOCHHOCTH 170'¢
OC-2 CamocrosTenpHasi paboTa WCIOJIb30BaHMS, METOAbl M  MPUEMBI
OC-3 CamocrostenpHas pabora M3Y4YEHHUS M aHalM3a JIMTEpaTypbl B
OC-4 KontponpHas pabota MpeIMETHOM 001acTH;
OCHOBHBIC MH(OPMAITMOHHBIC TEXHOJOTUU
OueHovHble cpeacTBa AJs noricka, cOopa, aHanu3a U 00pabOTKU
MPOMEKYTOUYHOM aTTeCTAUHN JAHHBIX; WHTEPIPETUPYET SBICHUS U
3a4eT (3K3aMeH) MPOLIECCHI B KOHTEKCTE O0IIel JMHAMUKHY;
OC-5 3auer B popme ycTHOTO coOeceoBaHus OP-2
YMeTh CcaMOCTOSITENIbHO W B COCTaBe
HAy4YHOTO KOJUICKTHBA pemiars

KOHKPETHBIE 3aJaud IMpodhecCHOHATbHON
JIESITEIbHOCTH; CaMOCTOSITENIbHO M TOJ
Hay4YHbIM pPYKOBOJCTBOM OCYILECTBIATh
c6op 1 00paboTKy HHGOPMAITNH; CTIOCOOCH
IPUMEHSTHh IIOJIyYEHHBIE 3HAHMUS UL
OOBSICHEHUS! AaKTyaJbHBIX HpoOJieM U
TEHJCHIUNA pa3BUTHUS IPEIMETA;

OP-3
Brnanets HaBbIKaMU KOMILJIEKCHOTO
IIOMCKa, aHajiu3a M CHUCTEMaTH3aluu
nH(pOpMaLIMU 0 U3y4aeMbIM ITpoOIIeMaM ¢
UCMOJIb30BAaHUEM HayyHOW U y4yeOHOMU
auTepaTypel,  HMHOOPMALMOHHBIX  0a3
JTaHHBIX;

OP-4
3HaTh OCHOBHBIE COOBITHS, XPOHOJOTHUIO
pa3BUTHSA IPEAMETHOI 001aCTH, a TAKXKeE ee
OCHOBHBIX Pa3/eiloB;




OP-5
Brnagers npuémamMu cucremaTusaldd U
MepUoan3aliid 3HAaHUW B MPEAMETHOU
007aCcTH;  HAaBLIKAMH  HCIIOJIB30BaHMUS
CHUCTEMaTHU3UPOBAHHOTO TEOPETUUECKOTO U
MPAKTUYECKOr0 3HAHUS JIJISl TOCTAHOBKHU U
pelieHus 3a/1a4 IpeIMETHON 00J1acTH

Onucanue OICHOYHBIX CPEICTB M HEOO0XOAMMOro 0OOpYyIOBaHHUS (JIEMOHCTPAIIMIOHHOTO

MarepHaia), a Tak ’e MpoLeaypbl U KPUTEPUN OLIEHUBAHMSI MHIUKATOPOB JOCTHKEHHS KOMITETEHLIUH
Ha Pa3MUYHBIX dTanax uX (OpMUPOBaHHS B MpOIECCE OCBOSHHS 00pa3oBaTEIbHOW IMPOrpaMMBbI
npencraBieHsl B DOHIE OLIGHOYHBIX CPEACTB UIsl TEKYHIETO KOHTPOJIA YCIEBAEMOCTH U
IIPOMEKYTOUHOM aTTECTalMU 110 TUCLHUIIINHE.
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9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Mamepuansl, ucnonv3yemole 0711 MeKyuse20 KOHMPOJia yCneaaemocmu
odyuarowuxca no OucCyunIuHe
Martepuainsl A OpraHu3aliy TeKYIIeH aTTeCTalluy MPEACTABICHBI B 1.5 TPOrPaMMBI.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOYHO20 KOHMPOTA YCReeaemMocmu
odyuarowuxca no oucyuniuHe

OC-5. [IpumepHBbIii NepeyeHb BONIPOCOB K 3a4eTy

OcHoBHbIe NOHATHS TeopuH rpadoB. CriocoOsl 3aganus rpados. CTeneHp BEpLUIMHBI rpada.
Teopema o cymme crenieHe Bepiua rpada. [Toarpad.

Omnepauuu Haja rpadamu.

MapmpyT, 1enb, mpocras Ienb, TUKI, npoctord muki. CessHble Tpadbl. KOMIOHEHTHI
CBSI3HOCTHU Tpada, ux 4uciao. Moctsl U mapHupbl. CHIIBHO CBA3HBIN oprpad.

N3omopdubIe rpadm.

Mertpuueckue XxapakTepuCTHKH rpada.

OlinepoBsl U noxysinepoBsl rpadel. Kpurepuit siinepoBoctu rpada. Anroputm Pnepu.
Kpurepuii nomysitnepoBoctu rpada. SisiepoBbl U NOTYy3HIEpOBBI Oprpadsl.

['aMUIBTOHOBBI U TOJMYraMUJIBTOHOBBI Tpadbl. JlocTaTOYHBIE YCIOBHSI FaMHJIBTOHOBOCTH
rpada. [[aMUIbTOHOBBI ¥ OJIYTaMUJIBTOHOBBI OprpadBml.

JlepeBbs 1 ux cBoicTBa. Hucno aepeBbeB ¢ NpoHyMepoBaHHbIMU BepiinHamu. Kox IIprodepa.
OpueHTHpOBaHHbIE 1€PEBbs. BepInHbl MaKCHMaIbHOTO TUIIA.

ITapocoyeTranusi, HE3aBUCUMBIE MHOKECTBA U KJIMKHU.

Vxnanka rpaga. [Tnanapusie rpagsl. Ilnockue rpader. Teopema Diinepa. HemnanapHocTh
rpados B K5 u K3,3.

Kpurepuu minanapaoctu rpada.

Packpacka BepinH u pedep rpada. OcHOBHas 3a/1a4a pacKpacku. XpoMaTHUECKOe YUCIIO.
PackpamBanue BEpIUIMH IUIaHAPHOTO rpada MAThi0 KpackamMu. I nmore3a 4eTbipex Kpacok.
PexyppeHTHBIE COOTHOLIEHN. 3aa4l, TPUBOASAIINE K PEKYPPEHTHBIM COOTHOILICHHUSIM.
Bo3sspaTHbi€ 110CIE10BATEIBHOCTH.

CriocoOb! perieHust peKyppeHTHBIX  COOTHOIICHHH.

UYuca ®ubonauuun u ux cpoiictBa. ®opmyna bune.

Koneunsie cymmsbl. [IpeobpazoBanust cymm. KpaTtHbie CyMMBI.

CyMMBI ¥ peKyppEHTHOCTH.

OO611e MeToIbl CYMMHPOBAHUS.

B konne HU3YyUYCHUSA NUCHUINUIMHBI IMOABOAATCA UTOT'A pa6OTBI CTYACHTOB Ha JICKIMOHHBIX U

MPAKTUYECKUX 3aHATHUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oueHnBanus 3HaHUH 00y4arOIIMXCH 10 AMCHMILINHE



Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU Pabombl 00Y4AIOUUXCSL

ITocemenne Pa6ora Ha
ITocemenne
N NPAKTHYECKHUX | MPAKTHYECKU | 3ader
JEKIUI .
3aHATHI X 3aHATUAX
Pas0annoBka no Bugam | 6 x 1=6 10 x 1=10 32
152 6amna
9 pabot 0ayoB OayIoB Oamta
200
ceMecTp . 6 GamioB 16 6aimoB 168 Ganos
CymMapHbIit Makc. 6amn 6aoB
max max max max

Kpumepuu oyenusanus pabomwl 06yuarowe2ocs no umozaam cemecmpa

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

6. MeToanyeckue yKazaHusi UIsl 00y4aOMMXCS M0 OCBOEHUIO U CHMIITITUHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT oOydaromiuxcs IMOCELIEHMs JIEKUUH, aKTHBHOM
paboThl Ha TPAKTUYECKUX 3aHITUSAX, BBHIMOJHEHHUS BCEX YUYEOHBIX 3aJaHUN TpEnojaBaTels,
03HAaKOMJICHHUS C OCHOBHOMW U JOIIOJIHUTENIBHOM JINTEPATYPOH.

3anuce JeKuMH — oxHa W3 (OPM aKTUBHOM CAMOCTOSATENBHOW pabOThl 00ydaromuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTH4YHO, IOCJIE0BAaTEeNIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIO)KEHUSI, BBIBOJIBI, 0000IICHUS, GOPMYIUPOBKUA. B KOHIIE JEKIMK MpenoaBaTeb
ocraBisgeT Bpems (5 MMHYT) Juis TOro, 4roObl oOyyaromuecss MMeNId BO3MOXKHOCTb 33/1aTh
YTOYHSIOUNIME BOMNPOCHl II0 HM3y4aeMOMYy Marepuany. [3-3a HEIOCTaTOYHOrO KOJUYECTBA
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAeTCs OCBETUTh B IIOJHOM OOBEME, IO3TOMY
IIPENOoIaBaTellb, 0 CBOEMY YCMOTPEHHUIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CaMOCTOSATEIBHYIO
paboTy CTYJEHTOB, pEKOMEHAYs Ty WK UHYIO JuTepatypy. Kpome 3toro, ans mydmiero ocBoeHUs
MaTepuaiga M CUCTEeMaTH3alMd 3HAHUN 10 JUCHUIUIMHE, HEOOXOAMMO IOCTOSHHO pa3dupaTh
MaTepHalbl JEKIHH 110 KOHCIIEKTaM M y4eOHbIM nocoOusiM. B ciydae Heo6xoauMocTu oOpamarbes
K IIPETNOJABaTEIIIO 3a KOHCYJIbTallueN.

IHoaroroBka K NpakTH4eCKUM 3aHATHAM.

IIpn DmOArOTOBKE K INPAKTHYECKUM 3aHATHAM CTYIEHT JOJDKEH H3Y4YUTh TEOPETUUYECKUU
MaTepuai Mo TeMe 3aHATHUA (MCIOJIb30BaTh KOHCIEKT JIEKIHMH, U3y4UThb OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C IONIOJTHUTENBbHOM JINTEPATypOil, TP HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jemast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEpaTypHBIX HCTOYHMKOB). B ciydae 3arpyaHeHui,
BO3HHUKAIOIIMX IIPU OCBOEHHHM TEOPETUYECKOr0 MaTepHaia, CTYyAEHTY cielyeT oOpamaTbcs 3a
KOHCYJIbTallMe K mpenojaBareito. Mg Ha KOHCYJIbTALUIO, HEOOXOAMMO XOpOIIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsiCHEHUS.

B Haygasie npakTU4ECKOro 3aHATHUSA MIPENOAABATENb 3HAKOMUT CTYACHTOB C TEMOH, OrjlaacT
IJIaH MPOBEJCHUS 3aHATHS, BBIIACT 3aJaHusd. B TeueHue OTBEIEHHOrO0 BPEMEHM Ha BBHINOJIHEHHE
paboThI CTYJEHT MOXET OOpaTUThC K MPEnoJaBaTeiio 3a KOHCYJIbTallMeld WK pa3bsicHeHUAMU. B
KOHIIE 3aHATHUS MPOBOJUTCS MPHUEM BBINOJIHEHHBIX 3a/1aHUM, cOOeceI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHUS NPAKTUYECKUX 3/JaHUN OLIEHUBAIOTCS B 0auiax, B COOTBETCTBHH C
0aIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
IIpakTnyeckoe 3ansaTue Ne 1. OchosHvle nonamus meopuu 2pagos.
Bonpocwl k sanamuio.




1. I'pad. Bepmunsl u pedpa rpada, OTHOIMIEHWE HHIIUIEHTHOCTH MEX Ty HUMH.

2. HeopuenTtupoBaHHoe peOpo, OpueHTHPOBaHHOE peOpo, KpaTHbIe pedpa. CMexHbIe pedpa,
CMEXHBIC BEPIINHBI.

3. OcHOBHBIE BUIBI TPa(OB.

4. Crioco©Obl 3a1anus rpados.

5. Crenens BepumHbl rpada. Teopema o cymme cTeneHeit BepiuH rpada.

3aoauu:

1. Ompenenuts Buj rpadoB. 3aHymepoBaTh BepLIMHBI rpadoB. 3anaTh rpadbl pa3iHuHBIMU
crocobamu. OnpenenuTb CTENeHN BCeX BEPILUH.

~ 5
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2. Tlo matpuile CMEXKHOCTH BepHIMH Tpad)OB HAUTH MATPHIy HHIUIACHTHOCTH, IOCTPOUTH
n3o0paxkeHus rpados.
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3. HaiiTi MaTpHIibl CMEXHOCTH M UHIIUACHTHOCTH rpada (HEOPUEHTHPOBAHHOTO U
OPUEHTUPOBAHHOTO), 33JJaHHOTO CITUCKOM pedep.
1)f=(1,212,3,3,4)
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. BBIACHUTS, CYIIECTBYIOT JIU Tpadbl C JaHHBIM HAOOPOM CTETICHEH BEPIIIHH.
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 kopsIt ¢ enoit u 20 nmopocar. Yepes HEKOTOpoe BpeMs MopocATa nepederaroT 0T 0JHOro
KOpBITA K JIpyromy. M3BecTHO, 4TO OT KaXKI0TO KOPHITA K KAXKJOMY MPoOeran Kakoi-HuOYIh IIOPOCEHOK.
JlokaxuTe, 9TO XOTh OJMH MIOPOCEHOK MTepederan He MeHee TpeX pas.
6. Mama ckazana cBoeil noapy:xke Jlene: «Y Hac B Kjacce 1BalaTh MATh YenoBeK. U nmpeacTaBb, KaX bl
U3 HUX JPYKUT POBHO C CEMbIO OJJHOKIIaCCHUKaMm». «He MoxkeT 3Toro ObIThY - oTBeTHNA JleHa. [Touemy
OHa Tak pemuia?
7. JIeBATh MIaXMaTUCTOB IPOBOSIT TYPHUP B OAMH KPYT (KaX bl U3 YYACTHUKOB JIOJDKEH ChITPaTh
C KaX/IbIM M3 OCTaJIbHBIX 110 OJHOMY pa3y). [Jokaxwure, 4To B 110001 MOMEHT HailnyTcs qBoe,
3aKOHYMBIIME OJUHAKOBOE YHCIIO MTAPTUH.

B = = bd

IIpakTuueckoe 3ansaTue Ne 2. Ceasnvie epagul. Mempuueckue xapaxmepucmuxu epaga.
Bonpocwl k sanamuio.




1.MapmipyThl, IETTH U IUKJIBI B Tpade.

2. CBsI3HBIE BEPUIMHBI.

3. OTHoUIeHHE CBA3HOCTH, 33JJaHHOE HA MHOXKECTBE BEPIIUH H-rpada.

4. OTHOIIICHHE JOCTUKUMOCTH, 33JJaHHOE Ha MHOXKECTBE BEPIIKH oprpada.

5. KoMmmoHeHTBI CBSA3HOCTH.

6. Illapuupsl, OJOKH U MOCTEHI.

7. OCHOBHBIE METPUUYECKHE XapAaKTEPUCTUKH rpada: IJI1MHa MapIIpyTa, paCCTOSTHIE MEXKIY
BEpIIMHAMHU. DKCIEHTPUCUTET BEPIINHBIL.

8. Marpuma paccTosHUH.

9. Paamyc u nuametp rpada.

10. Lentpansuble u nepudepuiinsie BepmuHbl. LlenTp rpada.

3aoauu
1. OHpe}IeHI/ITL, KaKue u3 I‘paq)OB SIBJIAKOTCS CBSI3HBIMU. HaflTPI BCC HpOCTI)Ie TUKJIBI 1 TUKJIbI, HC ABJIAIOIIHCCA

IMPOCTBIMHU.

4

2. OHpeI[eJ'II/ITB, KaKuc U3 Opra(I)OB SABIAKOTCA CBA3HBIMH, CUJIBHO CBA3HBIMHU.
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3. Onpenenuth MOCTHI ¥ IIAPHUPHI TpadoB
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4. HallTu 5KCLIIEHTPUCHUTETHI BEPILUH, pPalyChl U AUaMeTphl rpadoB, nepudepuiHele,
LEHTpaJIbHbIE BEPILINHBI.
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5. IMoctpouts rpad, HEHTP KOTOPOTO:

1) cocTouT POBHO U3 OHOI BEPUINHBIL; 2) COCTOUT POBHO U3 TPEX BEPILUH U HE COBMAAAET C
MHOXCCTBOM BCPIIHWH, 3) COBIIAAAaCT ¢ MHOXKCCTBOM BCCX BCPIIHH.

6. Jlokasarb, 4To AuaMeTp rpada He MPEBOCXOIUT €0 YABOCHHOTO pajnyca.

IIpakTuyeckoe 3ansatue Ne 3.  Dinepogvl u noaysuneposvl epaghwvi. [ amunbmonossbl u
HONY2AMUILINOHOBYL 2PAuL.

Bonpocul k sauamuio:

DUnepoB UK. DiiiepoB rpad.

Kputepuu sitnepoBoctu rpados.

Diineposa 1ensb. [lomyasitnepos rpad.

Kputepuu nonysiinepoBoctu rpados.

lNamunbTOoHOB UK. ["aMuIbTOHOB Tpad.

JlocTaTouHbIE YCIOBHUS TaMUJIBTOHOBOCTHU Tpada.

lNamunbsToHOBa 1IETH. [ToTyraMunsTOHOB Tpad.

NoakowhE

3aoauu:

1. Onpenenutb, SBISAIOTCA JM H-Tpadbl SHUIEPOBBIMH, MOy IIEPOBBIMU, TaMHJIBTOHOBBIMU,
MOJIyTaMUIbTOHOBBIMU.? Ecnu 1a, TO HalTH 3i1epoB LMK, SJIEPOBY 1I€Tb, FTAMUJIBTOHOB UK,
raMUJIbTOHOBY LIEIIb.
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2. Onpenenuth, SBIAIOTCA I Oprpadbl dHIEPOBBIMHU, IOYIHIEPOBBIMH, TaMHJIbTOHOBBIMH,
II0JIyTaMUJIbTOHOBBIMHU.? Eciiu 1a, TO HAlTH 3MIEpOB LIMKIL, SMJIEPOBY LIE€Tb, FTAMUJIBTOHOB IIUKJI,
raMUJIbTOHOBY LI€Nb.

6)
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IpakTuyeckoe 3ansiTue Ne 4. /[pesvs u ux ceoticmaa.
Bonpocul k 3auamuio:

1. epe.o.

2. Jlec.

3. CBoIicTBa J€pPEBHEB.
4. BepuirHa MakCUMaJIbHOTO THIIA JIEPEBA.

5. AropuT™m HaxoKJIeHUs IIEHTpa HEOPUEHTUPOBAHHOTO JepeBa.
6. KogupoBaHue iepeBbeB.
7
8
9
1

. Kon Iprodepa.

. Boccranosnenue nepesa no koay Ilprodepa.

. OpUEeHTHPOBaHHOE JIEPEBO.

0. JTucr, BeTBb, AApyc opaepeBa. BricoTa opaepesa.

3aoauu:
1. Cpenu rpadoB, U300paKEHHBIX HA PUCYHKE, OINPEACTUTHh JEPEBO. 3aHYMEPOBaTh BEPIIMHBI
nepeBa. OnpeenuTh ero pajanyc, TuaMeTp U IeHTP.

3. SBnsercs nu H-Tpad, 3aJaHHBINA CIECKOM pebep, nepeBoM? Eciu ga, TO ompeneinuTh BEpPIIMHBI
MakcumanbHoro tuna. Haittu xox [Iprodepa.
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=(4,4,4,5,7,7,6,10,9,11,12,13).
4.3anath nepeBo criuckoM pedep, eciu ero kox Iprodepa umeer Bua:
1) (1,1,1,2,2,7,7,7,6,11); 2) (7,7,55,5,9,7,9,9,11).
5. JlepeBo 3aaHo criuckoM pedep.
1)f=(1,2,3,4,7,7,7,8,8,10,11,10)
=(4,3,4,7,5,6,8,9,10,11,12,13)
2)=(1,2,3,4,5,8,5,6,59,11,11)
g=(4,4,45,7,7,6,10,9,11,12,13).
OpueHTUPOBATh IEPEBO, BBHIOPAB B KAUECTBE KOPHS:
a) BEpIIMHY CTEeNeHHU 2; 0) BUCSUYIO BEPILKHY; B) BEPIIMHY MaKCUMaJIbHOTO THNa. OnpeneanThb
SPYCHI U BBICOTY JIEpEBa.
6. [IBmkeHue U3 myHKTa 1 B MyHKT 8 pa3peniaeTcsi TOJbKO B HAMPABJICHUHU CTPEIOK. B kaxaom
MyHKTE MOXHO ObIBaTh He OoJiee 0fHOTo paza. CKOIBKUMHU CIIOCOOAMH MOYKHO TIONACTh U3 MYyHKTA

1 B mynkt 8?7 Kakoil u3 3Tux myred KpaTdailinii, Kakoi caMblil IJTUHHBII?
1 2 3

IIpakTuyeckoe 3ausaTue Ne S . [lnanapnocms epaghos. Packpacka epaga.
Bonpocwi k sanamuio:

1. Vknaaka rpada.

2. IlnanapHsie rpadsl.

3. IInockue rpader.

4. Teopema Dilnepa u ee CIeICTBHSL.

5. Kputepun mianapuoctu rpada

6. IloHsaTHe packpacku, MPaBUIbHOW PACKPACKH.
7

8

9.

1

. OcHOBHas 3a7jaua TEOPUU PACKPACKHU.
. Xpomaruyeckoe 4ucio rpaga.

PackpammBaemocTs miiaHapHOro rpaga nsaThio Kpackamu. ['unoresa yeTblpex Kpacok.
0. AnroputMmsl packpamuBaHus rpaga.

3aoauu:

1. Kakue u3 rpadoB SBISIOTCS TJIaHAPHBIMU?

2 ¢ @ 22 o

WP WO

2. BbIICHUTB, CYIIECTBYET JIU TUIaHAPHBIN Ipad, y KOTOPOro:



1) 7 BepiiuH u 16 pedep;
2) & BepmmH u 17 pebdep.

3. Ilpu kakux N rpadsl mopsaKa 2N SBISIOTCS TUTAHAPHBIMU?

c

.
e
o
/
> -

.

IIpakTuyeckoe 3ansaTue Ne 6. Pexyppenmuvie coomuouweHus. Jlunetinvie 0OHOPOOHblE U
He0OHOPOOHble DeKYPPEHMHbLe COOMHOWEHUS C HOCMOAHHbIMU KOIPPuyuenmamu.
Bonpocwt k sanamuio:
1. Bo3BpaTHas nociae10BaTEIbHOCTD.
2. JIuneliHOe OTHOPOTHOE PEKYPPEHTHOE COOTHOIIIEHNE C TTIOCTOSTHHBIMH KOd(DPUItmeHTaMu.
3. XapaKkTepucTUUECKUI MHOTO4IEH BO3BPATHOM MOCIIEI0BATEIBHOCTH.
4. Teopembl O HaXOXIEHUH OOLIET0 pEeIIeHUs JUHEHHOTrO0 OJHOPOJHOTO PEKYPPEHTHOIO
COOTHOUIEHUSI.




5. JIuneliHOE HEOTHOPOIAHOE PEKYPPEHTHOE COOTHOIICHHUE C MOCTOSTHHBIMU KO3 purreHTaMmu

6. TeopemMa O HaXOXIEHUU OOINErO pEIICHHS JHMHEWHOTO  HEOJHOPOTHOTO PEKYPPEHTHOTO
COOTHOIIICHUSI.

7. Teopema 0 HaxOXICHWHM YaCTHOTO PEIICHUsS JIMHEHHOTO HEOJHOPOJHOTO PEKYPPEHTHOTO
COOTHOIIICHUSI.

3aoauu:
1. HaiiTu obmiee penieHre TUHEHHBIX OJHOPOIHBIX PEKYPPEHTHBIX COOTHOIICHHUIA:

1) anll _al.'ll _a.'l =ﬂ’

5) an+2 - 2cos¢ an+1 + an = 0;

2) an+2 + 3an =0; 6) an+2 + 2an+1 + an =0;
1
f.lll: = an-l _Hn.':
3) 4 7) an+3 + 3ans2 + 3an+1+ an =0;
4) a.n+2 - 4an+1 + 3an = 0, 8) an+3 +10an+2 +32an+1+32an = O

2. Pemmwuth TUHEHHBIEC OJJHOPOIHBIC PEKYPPEHTHBIE COOTHOIICHHS:

a,s —9a, =0,ap=1,a; =0;

2) an+2 - 4an+1 + 3an =0, a1 =10, a2 = 16;

3) an+2 - 2cosp an+1 +an =0, ar=cos¢, az=2 cos¢ ;

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

5) antz-3am2 +am1-3an=0, a1=3, a2 =7a3=27, 6)
an+3-3an+1 +2an =0, ai1=a, az=b,a3=cC;

7) an+3 - 9an+2 + 26an+1 - 24an =0, ao=1, a1 =1, a2 =-3;

+

a,.,=3a,,—a a,=la =3a,=8;

n+l n?

8)

9) a-’l—."- + ﬂ”_'_:_-_ —da 'u.'r = U._ﬂ“ = 1"“1 = 2'-ﬂ.1! = 3;

a+l
10) an+4 - 4an+2 + 4an =0, ao=1a=0, a2=2, a3=0.

3. PemmuTh HEOTHOPOTHBIE TMHEHHBIE PEKYPPEHTHBIE COOTHOIICHHSI:
1 ani-an=n, ar=1,;

2) a4 +2a,=n+1 a, =1;

3)anz+ami-2an=n, a1=1a=-2;
4) an+2 -6an+1 +9an=-4, ap=1,a1=-7;

5) ans2 + danss +4a, =N —3n+1, a;=0,a; = -1;

6) an+2 -4 an+1 +4an =3" , ao=ba1=7;

7) an+2 - 2an+1 + 220 = 2", ag=1,a1=2;

8) an+2 - dan+1 +4an=2", ap=1,a1=2;
3

a L=a  ——a +2".a =la ==,
[ E (I | 4 ] 1 2
9) ;

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

IIpakTnueckoe 3ansaTue Ne 7. Yucna Qudbonayuu u ux ceoticmaa.
Bonpocwl k sanamuio.

1. ITocnenoBarenbHOCTh yncesn PuOoHaYun.

2. ®opmyna bune.

3. OcHoBHbI€ cBOIicTBa yncen PubOHAYYH.

3aoauu
1. Jokasath crieayroriie cBoicTBa urcen OuboHauyu:
l) (Vm, n) fn+m = fn—l fm + fn fm+1;

2) (vm,n) m:in =fy f;



3) (Vn) HOD(f,, f...) :1;

4) mo6oe narypansHoe unciao N >1moskeT 6bITH 01HO3HAYHO IPEICTABIEHO B BUE CyMMbI YHCEIN
OuboHauyu, MpUYEM KaXKJI0€ YHCIO BXOJUT B CyMMY He 0ojiee OJHOTO pa3a, U HUKaKHE JBa
COCE/IHUX YHCIIa HE BXOST BMECTE;

5) f+f,+..+f =f -1

6) fut ottt fonn=Tos:
7 fo+f 4t T = -1

g) i—fo+f—T +.+f, -1 =1-1, .

g f+f ot f =1 f.

1) fofo+ Fofa ot foa fo = 3,7,

2 2
11) 1:n + fn+l = 1:2n+1;

12) fn+12 = fn fn+2 + (_1)n;

13) fir1 + i = fa-1 = fan
14) fn4 — fa—2fa-1fasifasz = 1

2. Haittu HamOGonpmmii o0mmit peaurens 1000-ro w1 770-r0 4iIEHOB IIOCIENOBATEIHLHOCTH
dubonayyy.

3. B nocnenoBarenbHoctn GuboHayun BEIOpaHO 8 moaps uaymux yucen. /loka3ate, 4To X cymMma
HE BXOJIMT B 3TOT PsIJI.

IIpakTnyeckoe 3anatue Ne 8. Koweunvie cymmoi. I[Ipeobpasosanue cymm. Obwue memoouvl
CYMMUPOBAHUS.

Bonpocwl k 3anamuro.

1. Koneunas cymma. Crioco0sl ee 0003HaueHHMs.

2. IlpaBuinia mpeoOpa30BaHUS CYMM.

3. Ilpocreiimme MeTO/Ibl CyMMUPOBAHHUS.

4. Meton npuUBeIEHUS.

5. CyMMBI U peKyppEeHTHOCTH.

3aoauu.
11. BeluMcauTh cymMMy:

D GrmeeD) D%k wmeas I
HEF m 55kt a9 mana
N S 8) Ty kK 9) Ti, (*+3);
1038, % )P, 43k 12) Ti, (2k+3);
1), = 14); ¥3%,  (5k—7+5- 7K+,

15) ¥k=1  (=D*k%; 16) Xk=1 k- (k+ 1Dk +2);



17)Shoy k- (2k—1); 18) Y, et

12. Haiitu cymmy psiga:

1

1) Zk:l (3k—2)(3k+1); 2) Zk:l (3k—1)(3k+2);
- k. o k-1
T H2im

IIpakTuyeckoe 3ansaTue Ne 9. bunom Hviomona. Pad Hetomona. [lonunomuanvuas popmyia.
Bonpocul k 3auamuio:

1. bunom Herorona.

2. bunomuanbHabie KO3(QPUIMEHTH 1 UX OCHOBHBIC CBOMCTBA.

3. Psan HeroToHa.

4. lTonmuaoMuanbHas Gopmyna.

5. [TonuHOMMANTBHBIC KOA(DPHUITUSHTHI.

3aoauu:
1. OnpenenuTs, CKOJIBKO PAIIMOHAIBHBIX YWICHOB COIACPKUTCS B PA3IOKECHUU:

p2+Bf 5 (BB 5 [B+42f", 4 Ra2+4B),

2. Haiitn ko3 durment npu x*B pasnoxenun:

1) 2+x)° k=3, 2) 0-2x)" k=, 3) (V% — 2%, k= -5; 4) BVE" — xvx)°,
5

k= 11; 5) (2 +x° + XY)l L k=17;

6) @2+x-2¢)° y=10: 7) Wx + Vx + ¥%)5, k= 2.

13. Kakoe uncio 6omsure: 99°°+ 100°° pam 101592

14. Jloka3aTh yTBep:KIeHHE Ul JTF000r0 HaTypaabHOro N:
1) (32™+3 — 24n + 37) : 64; 2) (4" +15n—1):09;
3) (62™ — 1) : 35; 4) (2™*23" +5n—4): 25,
15. Beraucauts npuOIMKEHHO ¢ TOYHOCTBIO IO YETBEPTOTO JECITUYHOIO 3HAKA!
3
1) 1,0021°%; 2) 1,004°; 3) 0,9972%; 4) 0,9998%; 5)+/9,09; 6)V26; 7) /8,024, 8) 600%;
3 . 1
9) V999; 10) Heor
6. Haiitu cymmy k03¢ (pUIIMEHTOB B pa3ioKeHUU
(7x3 — 13y% 4+ 522)20%%(y3 — 8y2 + 6y + 2)? + (2x? + 18y% — 21)2005,

Ipakrnyeckoe 3ansaTue Ne 10. Konmponvhas paboma (OC-4).

7. IlepeyeHb OCHOBHOHM M [ONOJHHMTEJbHOW Y4eOHO# JuTeparypbl, UHTEpHeT-pecypcos,
HEe00XOIMMBIX /151 OCBOCHUS TUCHHUIINHBI
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M.:HUIL] NHOPA-M, Hos. 3HaHUE, 2016. - 299 C. URL:
http://znanium.com/bookread2.php?book=542521
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