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MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hucnunnuna «/luckpetHas maremMatuka» OTHOCUTCS K JUCHUIUIMHAM IO BBIOOpPY YacTH,
dbopMupyeMoil ydacTHHKaMH 0Opa3oBaTeNbHBIX OTHOIICHHM, biioka 1. Jlucuurmiwabl (MOIYIHN)
[TpenMeTHO-METOIMYECKOT0  MOJIyJiE ~ y4eOHOro  IJJaHa  OCHOBHOW  MpodeCCHOHATbHOU
00pa30BaTeNbHOI IPOrpaMMbI BBICIIETO 00pa30BaHUs — IPOTrpaMMbl OaKkajgaBpHaTa 1o HanpaBJIeHUIO
noarotoBku 44.03.05 Tlemarormueckoe oOpa3oBanue (¢ AByMsS NOpOQMISIMH TOJITOTOBKH),
HaIpPaBJIEHHOCTD (Mpoduiib) oOpa3oBarenbHOU nporpammbl «MHbopmarruka. MTHOCTpaHHBIN SI3BIKY,
O04YHOM PopMBbI 0OyUEHUSI.

JucuuninHa onupaercs Ha pe3yabTaTbl 00yueHus, cCOPMHUPOBAHHBIC B paMKaxX TUCIUILINH:
BBoanslii kype anredpsl, Juddepennmansaoe 1 HHTETpaJbHOE HCUUCICHHE.

Pe3ynbrartel W3ydeHHs] IUCHUIUIMHBL SIBISIOTCSA OCHOBOWM JJIsi MPOXOXKJIEHUS TMPAKTUKU:
[TpousBojcTBeHHAas  (HAy4YHO-UCCIIeZOBaTelbCcKass pabora) IlpepmuriomnHas mpakThKa H
rOCYIapCTBEHHOW UTOTOBOM aTTECTALIUU.

1. Ilepeyenb TUIAHUPYEMBIX  pe3yJbTATOB  00yuyeHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO IUCHHUILINHE

Henabio ocBOGHMS JaHHOW NWUCUMIUIMHBI —SIBISIETCS  (POpMUpOBaHUE MPEICTaBICHUM 00
OCHOBHBIX  OOBEKTaX, MOJEISIX W  METoAax  JHUCKPETHOW  MaTEeMaTHKH,  pa3BHTHE
a0CTPaKTHOJIIOTUYECKOTO MBIIIICHUS.

3anaueil OCBOCHUS AMCIUIUIMHBI SBISIETCSA OBJIAJICHUE CTYJEHTAMH OCHOBHBIMH METOJaMH
JTUCKPETHOW MaTeMaTUKH W MPUMEHEHHUE UX B Oyaylieil mpodeccuoHaNbHON AESITETbHOCTH.

B pesynprare OCBOCHHS TpPOrpamMMbl OOYYAIOIIUKUCS JIOJDKEH OBJAACTh CIEIYIOUUMU
pe3yapTaTamMu oOydeHust (B TaOIuIle MPEACTaBICHO COOTHECEHHE 00pa30BaTENbHBIX PE3yIbTaTOB
00y4YeHHs MO TUCIUIUIMHE C UHIUKATOPaMHU JOCTHUKEHUSI KOMITETEHITH ):

Komnerennus u OO6pa3zoBaTenbHbIE PE3YIbTATHI UCIAILUINHEL
UHJIMKATOPEI €€ (Tansl GOpMHUPOBAHHS AUCLIUTIMHBI)
JOCTH)KEHHUS B 3HAET yMmeeT BIIAJICET
JUCIUILTIHE




IK-11 CnocobeH|
KCIIOJIB30BAaTh
TEOPETUYCCKHE u

MPAKTUYECKUE 3HAHUS
JUISE  TIOCTAHOBKH U
peuieHHs
UCCIIEIOBATEIbCKIX
3a7a4 B IIPEIMETHOU
obnactu (B
COOTBETCTBUU C
npodpuiieM U ypoBHEM
00yJeHus) u B
obsactu 0O0pazoBaHHs
IK-11.1. 3Haer
OCHOBHBIC  HayyHbIC
TIOHSITHS "
O0COOCHHOCTH HX
UCIIOJIb30BaHUs,
METOABl W  TPUEMBI
U3yUeHHs] M aHalu3a
JUTEPATyPHI B
NpeMETHOM 00J1acTu;
OCHOBBI OpraHH3aIHU
UCCIIEIOBATEIILCKOM

0COOEHHOCTH

JCATCIIbHOCTH,

OP-1
OCHOBHBIC  Hay4HbIE
MOHSATHUS TUCHHUILINHEI,
1704
HCIIOJIb30BAHHUS,
METOABl W NPHUEMBI
W3YyYCHUS M aHalIn3a
JIUTEPATYpPhI B
MpeaMETHON 00J1acTu;
OCHOBHBIC
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TIOMCKA,

coopa, aHamu3za |
00pabOTKH  JTaHHBIX;
UHTEPIPETHUPYET

OP-2
CaMOCTOSITEJIbHO U B
COCTaBe Hay4HOI'0
KOJIJIEKTMBA  peliaTh
KOHKpETHbIE  3a/1a4M
npodeccruoHaIbHON
JeSITeIbHOCTH;
CaMOCTOSITEJIHO U MO/Y
HaY4HbIM
PYKOBOJICTBOM
OCYIIECTBIISATH COOp U
00paboTKy
uH(popMaLuu;
CIOCOOEH NPUMEHSTH
MOJTyYCHHBIC 3HAHHS

1A OOBACHEHUSA

OP-3
HaBBIKAMU
KOMILIEKCHOTO
MOWCKA, aHaJIM3a U
CHCTEMaTH3aIUU
nHpopMauu 1o
U3y4aeMbIM
npobiemam ¢
MCTIOJIb30BaHUEM
HAy4YHOU U yuyeOHOMI
JMTEPATYPHI,
UH(OPMAITMOHHBIX
0a3 JaHHBIX




OCHOBHBIE
nH(pOpMaIMOHHBIE
TEXHOJIOTUM  TIOMCKA,
cOopa, aHanmm3a u
00paboOTKM  JTaHHBIX;
UHTEPIPETHPYET
SIBIICHHS U TIPOLIECCHI B
KOHTEKCTe 001eit
IUHAMUAKA |
NEePUOAN3AIUN
UCTOPUYECKOTO
pa3BUTHSI TpPEIMETa, C
Y4E€TOM BO3MOXHOCTH
WX WCIOJB30BaHUS B
XO0JIe TOCTaHOBKH H
peLIeHHs
UCCIIEIOBATEIbCKIX
3a1ad.
ITK-11.3.
0a30BBIMU
MPEJICTABICHUSMHA O
MIPUHITATIAX
OpraHu3aIuu u
OCYIIECTBIICHHS
HCCJICIOBaHUM,
MPAKTUICCKIUMHU
HaBBIKAMU
OCYIIECTBIICHHSI
HCCIICIOBAHNIA;
NPUMEHSET  HaBBIKU
KOMIIJIEKCHOTO
MoucKa, aHaiam3a |
CUCTeMAaTH3aINH
uH(popManun
U3y9aeMbIM
npoOaemMam c
HCIIOJIb30BaHNEM
Hay4yHOU U yuyeOHOM
JTUTEPATYPHI,
MH(pOPMaLMOHHBIX 0a3
JTAaHHBIX.

Bnaneer

1o

SBJICHHUS. M TIPOICCCHI
B KOHTEKCTE OOIIeH
INHAMHUKHA N
IEPUOAU3ALINUA
HUCTOPHYECKOTO
pasBUTHS TPEIMETA, C
Y4ETOM BO3MOXHOCTH
HNX MHCIIOJIB30BAHUSA B
XOJ€ IIOCTAHOBKH U
peIICHHUS
HCCIEN0BATEBCKUX
3a1a4

aKTyaJbHBIX MpoOIeM
U TEHICHIINH

Pa3BUTHA IPECAMCETA




[1K-13. Cnocoben
COOTHOCUTH OCHOBHBIE

JTarnbl pa3BUTHUA
npeIMeTHON obsacTu OP-4 0CHOBHEIE OP-5

(B COOTBETCTBUM C coOBITHS, npuémamu
npoduiIeM U ypoBHEM XPOHOJIOTHIO CHCTEMAaTU3allu U
00yueHus) c ee pa3BUTHUS nepUoAU3aINH
aKTyallbHbIMH IIPEIMETHOM o0nacTy, 3HAHUU B IIPEIMETHOU
3ajiaiaMu, MCTONAMU U | 5 1apore ee OCHOBHBIX 00J1acTH; HaBBIKAMHU
KOHLCNTYaJIbHRIMH pazzenoB HCIIOJIb30BaAHUS
HONXOMaMH, CHCTEMATU3UPOBAHHO
TCHICHIMAMA u 'O TEOPETHYECKOTO 1
MEepPCIEKTUBAMU €€ MPAKTHYECKOTO
COBPEMEHHOTO SHAHUS TSI
pa3BUTHA. MTOCTAHOBKH U
NIIK-13.1. 3Haer pecHus 3a1a9
OCHOBHBIE 3TaIlbl IPEIMETHON 001acTH
HUCTOPUYECKOTO

pa3BUTHUS IPEAMETHOU

obacTH.

HNIIK-13.3. Bmaneer

npuéMamu

CHCTEMAaTU3aluU u
MePUOAU3aIIY 3HAHUT
B MpeIMETHOM
obnacTH; HaBBIKAMU
HCITOJIb30BAHUS

CUCTEMATU3UPOBAHHO
ro TEOPETUYECKOro M
MPaKTUYECKOTO

3HAHUS TUTSt
MMOCTaHOBKH 51
perieHus 3a7a4
MpeIMETHOM 00IacTH.

2. O0beM TUCHUNJIMHBI B 32a4€THBIX €IMHHLAX € YKa3aHHEM KOJIHYECTBA aKAJeMHYECKHX
4YacoB, BbIJ€JIEHHBIX HA KOHTAKTHYIO padoTy o0y4alouuxcs ¢ npenojasaresieM (1o BUIaM
Y4eOHBIX 32aHATHII) 1 HA CAMOCTOSITEJLHYI0 PA00Ty 00y4aroIMXCs

Y4eOHble 3aHATHS
dopma
Howmep Becero IIPOMEX
ceMecT [Tpaktnuec | JlaboparopH YTOYHOM
Jlexnu CaMocToAT.

pa KHe b€ 3aHATHS, aTTecTall

Tpynoemk. ,4ac pabora, yac

3aHATHUSA, Yac | 4ac uu
3au.
Yacel
en.




3K3aMEH
2 3 108 18 30 - 33 27)
Hroro: 3 108 18 30 - 33 27

3. Coaep:xaHue TUCUMILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3/iesaM) ¢ yKazaHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMH4YeCKHX YaCOB M BUAOB YUeOHBIX 3aHATHH

3. 1. Ykazanue mem (pazoenos) u omeeoeHH020 Ha HUX KOJIUYECHEA AKAOEMUUECKUX YACO8 U
61006 yUeOHBIX 3aHAMUIL

KomnunuecTBo yacoB 1o ¢opmam opranusanuu 00y4eHus
HaumenoBanue pasnena u tem
CamocrosT
Jlekimonn | Ilpaktuuec | Jlabopatop
eJbHas
BIC 3AHSATHUS | KUE 3aHSATHUS | HbIC 3aHATHUS
pabora
2 cemecTp
Bsenenue B 1 - -
JTUCKPETHYIO
MaTEeMaTHKy
PexkyppeHTHBIE COOTHOLIEHUS 2 8 6
Hcuncnenune cymm 2 6 6
LlenouncieHHble GyHKIUU 2 2 5
AcumnToTHka 2 - 4
I'padbr 9 14 12
Bcero no qucuuminxe: 18 30 - 33

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUUnIuHbl
1. BBeeHue B JUCKPETHYI0O MATEeMATHKY
IIpenMer nuckpeTHOW MaTeMaTUKU. Paznuune MexXay OUCKPETHOM M HENPEPHIBHOM MAaTEMATHUKOM.
Hcropust cTaHOBIEHUS M Pa3BUTHS JIUCKPETHOM wmartemaTuku. lIpuiokeHuss IHUCKpEeTHOM
MaTeMaTHKU. MeCTO JMCKPETHON MaTeMaTHKH B IIKOJIHPHOM MaTeMaTHYeCKOM OOpa3oBaHWU. 2.
PexyppeHTHBIE COOTHOIIEHUS
PexyppeHTHBIE COOTHOIICHHS. 3a/a4yu, MPUBOSAIINE K PEKYPPEHTHBIM COOTHOIIEHUSIM. CriocoObl
pELIEeHUs] pEKYPPEHTHBIX COOTHOLICHUN. JINHETHbIE OTHOPOHBIE U HEOJHOPOIHBIE PEKYPPEHTHBIE
COOTHONIEHUS C TOCTOSTHHBIMU Kod(ppurmentamu. Yncna Gudonauyn. dopmyna bune.



3. UcuucieHue cymMmm

Koneunass cymma. O6o3nauenusi cymm. IIpeoGpazoBanust cymm. CymMMBI UM PEKYpPpPEHTHOCTH.
Kparubie cymmbl. OOmme wmeroabl cymmupoBanus. bunom Heiotona. Psg  HeroTona.
[TonmunomuaneHas hopmyia.

4. llenouncienubie GyHKIUMN

DyHKIHUH |:|X|:|(«n0n»), DXD(«HOTOHOK»), UX IIPUMEHEHHUs. PEKypPEHTHOCTH U CYMMBI C «IIOJIOM»
u

«noTosKoMy». @yukims ,mod ¢: OuHapHas onepanusi.

5. AcuMnToTuKa

Beenenue B acumnroruueckue metosl. CumBouist ~,0,0. OcHOBHBIC MpaBuIia HCIOIB30BAHHS ITHX
CHUMBOJIOB. ACUMITOTHYECKUE PELICHUS PEKYPPEHTHBIX COOTHOUIEHHH. PopMysa CyMMHpPOBAHHUS
Diinepa.

6. I'padmni.

OcHoBHBIE TIOHATHS TeopuH rpadoB. CMEKHOCTh U MHIHUACHTHOCTh. CTIOCOOBI 3aaHus TpadoB.
Crenens Bepuunsl rpada. Teopema o cymme creneneit BepuinH rpaga u e€ ciaenctsue. Iloarpad.
[TyTs, mems, mpocTast Lemb, HUKJ, MPOCTOM UK. CBsizHbIe Tpadbl. KoMmoHeHTH cBsi3HOCTH Tpada
u ux uncno. zomopdusie rpader. Onepanuu Hajg rpadamu. MeTpruueckue XapakTepuCTHKH rpada.
DUnepoBsl U MONy31IepoBbl rpadsl. Kputepuu 3iinepoBocTy U MoIy3uIepoBocTU rpados.
["aMUIIBTOHOBBI U TOTYTaMIIbTOHOBHI Tpadsl. JlepeBbs. Ko Iprodepa. OpuentrupoBanHbie U
KOpHEBbIe epeBbs. lapocoderanus, He3aBUCHUMbIE MHOXKECTBA U KJIMKU. . YKIajka rpaga.
[Tnanapusie rpadsl. [Inockue rpadsl. Teopema Diinepa u ee cneacteusi. Hermanapaocts rpagos

Ks n K.;. Packpacka BepmmH u pedep rpada. Xpomaruueckoe uncio rpada. PackpammBaeMoctsb

BCPIIHH IJIaHApHOTO rpaq)a IIATBIO KpaCKaMHU. I'unote3a YCTBIPEX KPACOK.

4. TlepeueHb Yy4yeOHO-METOAUYECKOr0 oOOecrmevyeHUS [JIsI CAMOCTOSITEIbHOW PadoThI
o0y4yaruuxcst Mo JUCHHUIINHE

CamocrosTrenbHas paboTa CTYIEHTOB sIBIseTcs 0co00il ¢opMmoll opraHuzanuu y4eOHOTro
nporecca, IpeacTaBisAomas co00M IMIAHUPYEMYHO, II03HABaTENIbHO, OPTraHU3alMOHHO U
METOJMYECKH HANpPABISIEMYIO JI€ATEIBHOCTh CTYJIEHTOB, OPHEHTHPOBAHHYK) Ha JOCTHKECHHE
KOHKPETHOI'O  pe3yibTara, OCYIIECTBIseMYyl0 0e3 MpsAMOW  TOMOIIM  MpPernoaaBaTels.
CamocrosTenbHas paboTa CTyIEHTOB SBJISIETCS COCTABHOM YacThio yueOHOM paboThl U UMEET LIEIIbI0
3aKpeIuIeHUe 1 yriyOeHue NoIy4eHHBIX 3HaHUH M HABBIKOB, TOMCK ¥ PUOOPETEHHE HOBBIX 3HAHHH,
a TaK)Ke BBINOJHEHNE Y4eOHbIX 3aJaHuil, MOJTOTOBKY K MPEACTOSIINM 3aHATUSAM U dK3aMeHy. OHa
npeaycMaTpuBaeT, Kak IpaBHIIO, Pa3paboTKy pedepaTroB, HalMCaHHWE JOKJIAJ0B, BBIIOIHEHUE
TBOPYECKUX, MHIUBUAYAJIbHBIX 3a/1aHUIl B COOTBETCTBHM C Y4€OHOI MporpaMMoi (TeMaTH4eCKUM
IUIAaHOM U3Y4YeHMs IUCLUMIUIMHBI). Tema JUis Takoro BBICTYIJICHHS MOXET OBITh IpeIokKeHa
npernojiaBaTeaeM WM K30paHa CcaMHUM CTYAEHTOM, HO MaTepHuaj BBICTYIUIEHHUS HE JOJDKEH
nyOnupoBaTh JIEKUMOHHBIM Marepuall. PedepaTuBHbIM MaTepuan CIyXUT JOMOJTHUTEIbHOU
uH(popManelt Ay paboThl HAa MpakTHYECKHX 3aHATUSIX. OCHOBHAas IleNib JaHHOTO BHJA pabOThI
COCTOUT B OOYYEHUHU CTYJCHTOB METOJ[AM CAMOCTOSTENIbHON paboThl ¢ yueOHbIM MaTepuaiom. Jlis
MOJTHOTHl YCBOEHHUSI TE€M, BBIHECEHHBIX B IMpaKTHYECKHe 3aHsATHsA, TpeOdyercss pabora ¢
nepBorcTouHuKamMu. Kypc npenycmaTpuBaeT caMoCTOSTENbHYIO paboOTy CTY/I€HTOB CO CIIEHUAIbHON
autepatrypoil. Cienyer OTMETUTh, YTO CaMOCTOsATENbHAas padoTa CTYAEHTOB pe3yJbTaTHBHA JIUILb
TOTJa, KOT/1a OHA BBIIOJIHAETCS CUCTEMAaTUYECKH, INIAHOMEPHO U LIEJICHAIIPABIICHHO.



3amaHus ISl CaMOCTOSITENbHONW paboThl MPeAyCMaTPUBAIOT HCIIOJIb30BAaHHE HEOOXOIUMBIX
TEPMUHOB U TOHATUU MO npoOiieMaTuke Kypca. OHU HalENMBAIOT HA MPAKTUYECKYI0 paboTy 1o
NPUMEHEHHUIO M3y4aeMOTo MarepHalia, MOUCK OmOmuorpaduveckoro mMarepuaia M SJIEKTPOHHBIX
UCTOYHUKOB MH(OpMaIUK, WIIFOCTPATUBHBIX MAaTE€PHUaIoOB. 3aJaHMs IO CaMOCTOATENIbHOW paboTe
JIAl0TCA M0 TeMaM, KOTOpbIe TPEOYIOT OMOIHUTEIbHOW IPOPaOOTKH.

OO01Mit 06beM CaMOCTOATENBHOM pabOTHI CTYAEHTOB IO JUCLUIUIMHE BKIIIOYAET ayIUTOPHYIO
Y BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTYIEHTOB B TEUEHHUE CEMECTPA.

AyIuTOpHAs cCaMOCTOSTENIbHAs paboTa OCYIIECTBISETCS B ()OpME BBIIIOJIHEHUS TECTOBBIX
3aJJaHUi, MUCbMEHHBIX IPOBEPOUYHBIX pabOT MO JUCLUIUIMHE.

BueaynuTopHas caMocTosATeNbHAs padoTa OCYyIIeCTBIsAETCA B (hOpME BBITOJTHEHHS JOMAIIHUX
3aJaHUN.
OC-1. Ilpumepnuviit nepeuenv mem pegepamos 1.

Henuneiinpie peKyppeHTHBIE COOTHOIICHHS C TIOCTOSHHBIMU KOA(QUITEHTaMH.
Metoa npou3BoAANIINX GYHKIUH B pEIICHIH PEKYPPEHTHBIX COOTHOIICHHH. N

Brruucnenue cymm Buia Elks, s=1,2,3,...k=1

Lenouncnennspie Gpyukuuu OxO , OxO , mod.
ACUMNTOTUYECKHE PEUICHUSI PEKYPPEHTHBIX COOTHOIIICHHUH.
dopmyna cyMMHpOBaHUs Diiepa.

I'padsl ¢ uBeTHBIMU peOpamu.

Yucno pa3ianuHbIX rpadoB ¢ N BepIIrHAMHU.

© oo Nk W DN

PackpanmBaeMoCTh BEpIIMH TUIaHAPHOTO Tpada MIEeCThI0 KPaCKaMH.

[EEN
o

. BoccranoBnenwue rpados.

[EEN
[EEN

. Packpacka kapr.

[EEN
N

. IIoKpBITHS M yITaKOBKU B TEOPUHU TpadoB.

[EN
w

. Meronpsl nuHeiHON anredbpel B Teopuu rpados. 14. Ilpumenenue teopunm rpadoB B
IIPOrPaMMHUPOBAHHUH.

OC-2. IlpumepHnule 3a0anus 0na camocmoamebHoul padomel.
1. Haittu bopmyny o0miero YIeHa MOCIEA0BATEIbHOCTH, 3aIaHHOU
PEKYPPEHTHBIM COOTHOLIEHHEM.

an 0 anm0O 2an02 01, a:00, ax 0O1.

2. BeauciauTh cymmy.
20

0(2k03").
kO3

OC-3. IlpumepHnuvie 3a0anus 01 camocmoameibHoul padomol.
3agaua. ['pad 3aman ciuckoM pedep.
Cuutas naHHBIM Tpad HEOPUEHTHPOBAHHBIM, OOO3HAYUTH €ro BEPUIMHBI U p&Opa pa3sHBIMU
CHUMBOJIaMU U OTPEJEIUTb.
1. Bunrpada.
2. CTeneHu KaxkJ10M BEPIIUHBI
3. IlocTpouTh MaTpullbl HHIUACHTHOCTA U CMEXHOCTH



4. Paccmotpets uactu rpada. Ilokazare moarpad, cocrosmuii u3 TpéX BepiinH. CKOIBKO TaKHX
noarpadoB MOXHO HaWTH B gaHHoM rpade? Iloka3zare mnpumepbl NepeceueHus |
o0beMHEeHUS YacTel rpada

5. IlpuBectu npuMepsl HUKINYECKOIO MapIIPyTa, LETH, IPOCTON LENH.

6. OmnpenenuTs LEHTP, AUAMETP U paguyc rpada.

Cumras rpad OpUEHTHPOBAHHBIM, OIIPEICINUTh

1. Crenenu BepuuH

2. Marpuibl MHIUIEHTHOCTH U CMEXKHOCTH.

3. IlpuBectn mpumepbl MyTH, OPUEHTHUPOBAHHOW IIENH, NMPOCTON LN, KOHTYypa, LUKIAa U
IIPOCTOr'O LIUKJIA.

OC-4. Ilpumepnoie 3a0anus 011 KOHMPOILHOU PAOOMbL.
1. Haiitu bopmyny o0rmiero YJieHa TOCIEeI0BaTEIbHOCTH, 3aJJaHHOM
PEKYPPEHTHBIM COOTHOIIeHHeM.  anns 09anm2 O 26ann1 0248, 0 0, aoO 0, a1 0 2, a
016.

2. Ha,O- nociaeaoBaTeabHOCTh @uboHayun. Jloka3ars: ai?0 a2 0...0 an? 0 an Danni.

3. Berancnuts cymmy.
n

Ok(k 01)03« OCnk.
kO2

4. BEIYUCIUTD HpI/I6JII/DKCHHO C TOUHOCTBIO JO YE€TBCPTOro ACCATUIHOI'O 3HAKA.

1) (4,98)% 2)16d .
5. Haiitu ko3¢ dunuenT mpu X" B pa3ioxKeHHH TOTHHOMA.

(10x?0x%)7, mO11.
6. HeopuentupoBanublii rpad 3amaH CHOUCKOM pebep f
0=(2,1,344.25).
Omnpenenuts Bua rpada. Beraucnute crenens BepiinHbl 4. HailTu Matpuily cmexxHoCcTH rpada.
BeisicHuTs, aBnsercs au rpag cBszHeiM? Ecnu a, To HailTu paguyc v quaMeTp rpada, LeHTp U
nepugepuiiablie BepinHbl. OnpenenuTs MOCThI U IIApHUPHI (€CITH OHU €CTh).

(1,2,1,2,3,3,3)

7. HeopuentupoBaHHbIl rpad 3a1aH cBoel MaTpuliell cMeXHOCTU A. BBISICHUTD, iBIsieTCS U rpad
SIJIEPOBBIM, MOJIY3UJIEPOBBIM, T'AMHUJIBTOHOBBIM, IOJYyraMWJIBTOHOBBIM, IUIaHapHbIM? Haiitn
XPOMAaTHYECKOE YUCIIO Tpada.
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DI:]O 1111 OD[]
8. OpHeHTHPOBAHHOE JIEPEBO ¢ KOPHEM B BEPIIMHE MaKCUMAIBHOTO THITA 3a7aH0 KojoM [Iprodepa
(1,1,1,2,2,7,7,7,6,11). CoctaButh €ro MaTpuily MHIUIECHTHOCTH. BBIYMCINUTH CTENIEHU BXOJa W
BBIXO/Ia BEPIIMHBI 2 U €€ ypoBeHb. OnpeienuTh BHICOTY JepeBa.

ﬂﬂ}l CamMoCmoaAmenbHoll NO020MOBKU K 3AHAMUAM O OucuunﬂuuepexomeHOyemCﬂ
ucnojibzoeambo yue6u0-mem00uuec1<ue mamepuaiiol:



1. KypeneBa T.H. Dnementsl Teopunt rpadoB. YueOHO — METOAMUYECKOE MTOCOOUE Al CTYACHTOB
MeIaroru4eckux By30B.- YiabaHoBck: Yal'IIV, 2011.

2. KypeneBa T.H. JluckpetHas mareMaTuka. Y4eOHO-METOAMYECKOE MOCOOME uid OakaiaBpoB
MeJarOTHYECKUX HarpaBieHUN MOAroToBKU — YbsaHOBCK. Yl IIY um. M.H. Yaeaunosa. 2017.
Tom Yacte 1.— 25 c.

5. IlpuMepHbIe OLlEHOYHBbIE MATEPHUAJIBI VISl POBEJAeHUS] TEKYIIero KOHTPOJIsI yCIeBaeMoOCTH
U MIPOMEKYTOYHOM aTTecTaluu 00y4YaArIIHUXCH M0 JUCHUILINHE

Opranuszanys ¥ NpoBe/iecHHe ATTeCTALMH CTYAeHTa

OI'OC BO B COOTBETCTBMM € NpUHUMUINIAMU bBOJOHCKOro mpouecca OpHUEHTUPOBAHBI
IPEUMYIIECTBEHHO HE Ha COOOIIECHHE 00Yy4YaroleMycsi KOMIUIEKCAa TEOPETUYECKUX 3HaHUM, HO Ha
BBIpa0OTKYy y OakajnaBpa KOMIETEHIMH — TUHAMUYECKOro Habopa 3HAaHWI, YMEHHH, HaBBIKOB U
JMYHOCTHBIX KaueCTB, KOTOPHIE TO3BOJIAT BBITYCKHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaTn30BbIBATHCS.

B mporecce onenkn OakanmaBpoB HEOOXOAMMO HCIIOJB3YIOTCS KakK TPAAWIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THITBI, BUBI U (GOPMBI KOHTPOJIS. [Ipr 3TOM OCTENEHHO TpaJAUIMOHHBIEC CPEICTBA
COBEPILEHCTBYIOTCSI B pycie KOMIIETEHTHOCTHOIO II0/IXOJia, A WHHOBAIMOHHBIE CpEACTBA
a/1alITUPOBAHBI JUIsI IOBCEMECTHOI'O PUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKeE.

Leab npoBegeHHs] aTTeCTALMM — IPOBEPKA OCBOEHUS OOpa30BaTEIbHONH MPOTrPaMMBbI
JUCLUIUTMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpoMeskyTouHasi aTTeCTAalMsl OCYIICCTBIISICTCS B KOHIIE CEMECTpPAa M 3aBEPIIACT MU3ydeHHE
JUCLUIUIMHBL, TIOMOTaeT OLICHUTh KPYIHBbIE COBOKYIHOCTH 3HaHMH W yMeHu#, (opMHpoBaHUE
OTIpEeIeIEHHBIX KOMITETeHIINH.

OlEHOYHBIMH ~ CPEICTBAMU  TEKYIIETO OICHUBAHUS  SBJSIOTCSA: JOKIAA, TECThl IO
TEOPETUYECKUM BOIPOCaM AMCIMILINHBI, 3alIUTa MPAKTHUYECKUX paboT u T.1. KoHTponb ycBoeHus
MaTepraiga BEIETCS PEryIspHO B TEUYCHHWE BCEro CeMecTpa Ha MPAKTUYECKUX (CEMUHApPCKHX,
1a00pPaTOPHBIX ) 3aHATHUSX.

CPEJACTBA OLIEHUBAHWNS, OO6pa3oBarenbHble
CHOJIb3yeMbl€ /ISl TEKYILEro OLEeHUBAHUS pe3yabTaThl JUCLUTUIUHBI
nokazaressi popMHUPOBaHHSI KOMIIETSHITUH
OueHovHbIe cpeacTBa A/ TeKYLIel OP-1
aTTecTaluu 3HaTh OCHOBHBIC HAay4YHBIC TIOHSITHS
OC-1 3armura pe(bepa’[a OC-2 JUCIIUIIJIUHBI, 0COOEHHOCTH ux

UCIIOJb30BAaHUS, METOABl U  IPUEMBI
M3Y4YEHHUS M aHaiM3a JIMTEepaTypbl B
peaMeTHOM o0acTy;

OCHOBHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH

CamocrosiTenbHas padboTa
OC-3 CamocrosrenbHas pabora OC-
4 KonTposnpHas paboTa

MowcKa, cOopa, aHanu3a u 00paboTKU
OueHo4yHbIE CpeCTBA IJIs

JIAHHBIX; HHTEPIPETUPYET
MPOMEKYTOYHOM aTTecTAUN ABIICHUS 1 TIPOLECCHI B
3a4eT (IK3aMeH) KOHTeKcTe 00111e quHaMuku;, OP-2
OC-5 Dx3ameH B popme ycTHOrO YMeTh CcaMOCTOSTEIRHO M B COCTaBe

cobecenoBanus HAy4HOI'0 KOJUICKTMBA PEIIATh




KOHKpETHBIE 3aJa4yl MpOo(dhecCHOHATBLHON
NEeSTeIbHOCTH; CaMOCTOSATEIbHO U TOJ
Hay4yHbIM PYKOBOJACTBOM  OCYILECTBISATH
cOop 1 00pabOTKy MH(POPMAIINH; CIIOCOOCH
MPUMEHSATh TOJTYYEeHHBIE 3HAHUS  JUIs
OOBSICHEHUSI ~ aKTyaJlbHBIX TpobiieM H
TEH/ICHIINI pa3BUTHS [IPEIMETA;

OP-3
Bnagetrs HaBbIKAMH KOMILIEKCHOTO MTOKMCKA,
aHaJIM3a M CUCTeMaTu3aluu HH(pOpMaluu
o H3y4aeMbIM npobiieMaM C
MCITOJIb30BAaHUEM HAYYHOW ©  y4eOHOMU
ImuTeparypsl, THPOPMALMOHHBIX 0a3
TaHHBIX;

OP-4
3HaTh OCHOBHBIE COOBITHS, XPOHOJOTHIO
[pa3BUTHS NPEAMETHOM 001acTH, a TaKXKe ee
OCHOBHBIX Pa3/eJIoB;

OP-5
Bnagerp npuémamu cucreMaTH3alud U
[IEPUOAN3ALMU 3HAHUM B IIPEAMETHOU
o0jacTh;  HABbIKAMU  HCIIOJIb30BAHUS
CUCTEMATHU3UPOBAHHOTO TEOPETUYECKOTO U
[IPAKTUYECKOI0 3HAHUS JJIsl MIOCTAHOBKHU U
[pelIeHNs 3a/1a4 IPeAMETHOI 00s1acTu

OnucaHue OLEHOYHBIX CPEICTB M HEOOXOAUMOro o0OpyIoBaHHs (JIEMOHCTPALMOHHOTO
MaTepHaia), a Tak ke Ipoleaypbl U KpUTEPUH OLIEHUBAHUS HHUKATOPOB JOCTHXKEHHSI KOMITETeHIIUH
Ha Pa3JIMYHBIX dTamax UX (OPMHPOBAHHUS B IPOILIECCE OCBOCHMS OOpa30BaTEIbHON MPOrpaMMBbl
npenactaBieHsl B DOHIE OLEHOYHBIX CPEACTB U TEKYIIEro KOHTPOJIS YCHEBAaeMOCTH U
IPOMEKYTOUHOM aTTeCTallMH 110 TUCHUIUINHE.

Mamepuanwi, ucnonv3yemole 0,14 MEKyuye20 KOHMPOJia yCneeaemocmu
o0yuarwuxcsa no OUCYUnIuHe

Marepuassl 115 OpraHu3alyy TeKyIIel aTTecTalluy NpeACTaBICHbI B 1.5 IPOrpaMMBl.

Mamepuanst, ucnov3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCNeeaemMocmu
o0yuarwuxca no OucCyunIuHne

OC-5. IIpumepHBIii IepeYeHb BONPOCOB K IK3aMeHy
PexyppeHTHBIE cOOTHOLIEHUS. 3ajau, IPUBOAIINE K PEKYPPEHTHBIM COOTHOLIEHUSIM.
Bo3sBpatHbie 1ociIe10BaTEIbHOCTH.
CrniocoObl penieHns: peKyppeHTHBIX COOTHOIIEHUH.
Yucna Gubonayun u ux coictra. ®opmyna busne.
Koneunsie cymmsl. [IpeobpazoBanus cymm. KpaTHbie CyMMBI.
CyMMBI U pEKYPPEHTHOCTH.
OO611e MeTo bl CYMMHPOBAHUS.

© No ook~ wbdhE

X
®dyuxims 0”0(mon): onpenenenue, npumenenne, peKyppeHTHOCTH.



10.

11.
12.
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14.
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16.

17.
18.
19.
20.

21.

22.
23.

24,
25.

X
®ynxmua " O(notonox) : onpenenenye, npuMeHeHne, pEKypPEHTHOCTH.
‘mod : OGunapHas oneparus.

Cumaosnsl ~,[, 0. OcHoBHBIC IpaBUIIa KCIOIb30BaHUS 3TUX CUMBOJIOB.

ACHUMIITOTUYECKUE PELICHUS PEKYPPEHTHBIX COOTHOIICHUH.

dopmylia CyMMUpPOBaHUS Ditiepa.

OcHoBHble IOHATUS Teopuu TpadoB. CriocoOs! 3aaanus rpados. CreneHb BepUIUHBI Tpada.
Teopema o cymme creneneit BepmmH rpada. [loarpad.

Onepauuu Haj rpadamu.

MapuipyT, nens, IpocTas Lelb, UK, TpocTol UK. CBs3Hble rpadbl. KOMIOHEHTHI CBSI3HOCTH
rpada, ux yucio. MocTsl ¥ Touku cowieHeHusi. CUIbHO CBSA3HBIN oprpad.

N3omopdusie rpadsr. Kpurepuii uzomopduoctu rpados.

MeTtpuyeckue XxapakTepucTuku rpada.

DiinepoBbl U moy3iinepoBbl rpadel. Kputepuit sinepoBoctu rpada. Anroputm Drepu.
Kputepuii nomysiinepoBoctu rpada. DUIepoBbl U MOTYIUIEPOBLI Oprpadmi.

["aMHUITBTOHOBBI U TOJTYTaMHJIBTOHOBBI rpadbl. JlocTaTouHble yCIoBUS TaMUIIbTOHOBOCTHU Tpada.
["aMUITBTOHOBBI U MTOJIYTaMUJIBTOHOBBI OPrpadBbl.

JepeBps 1 ux cBoiicTBa. Uncio nepeBbeB ¢ mpoHyMepoBanHbIME BepummHaMu. Kox Ilprodepa.
OpueHTUpOBaHHBIE IepEeBhs. BeplnHbl MaKCUMaIbHOTO THUTIA.

[TapocoueTaHusi, HeE3aBUCUMbIE MHOYKECTBA U KJIUKH.

VYxknaaka rpada. [lmanapasie rpader. [nockue rpadwr. Teopema Ditepa. HermanapHocTh
rpados B K5 u K3,3.

Packpacka BepmuH u pedep rpada. OcHOBHAs 3a/1a49a pacKpacKu. XpOMaTHUECKOE YHCIIO.
PackpammBanue BepIInH MIaHapHOTO rpada naTeio kpackamu. [ MmoTe3a yeTbipex Kpacok.

B KOHIEC M3YUCHUA JUCHUINIMHBI IMMOABOAATCA UTOI'U pa6OTI)I CTYACHTOB Ha JICKIHMOHHBIX W

MNPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurepun oneHuBanus 3HAHUH 00y4aI0IIHMXCS 110 JMCHUIIHHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEeHKU Pabombl 00Y4aAIOUUXCSL

ITocerenne Pabora Ha
ITocemenne
N MPAKTHYECKHUX | TMPAKTHIECKUX DK3aMeH
JIEKIU I .
3aHITUN 3AHITHIX
PasbaiuioBka 110 9 X 1=9 15x 1=15
212 GayuioB 64 Oamia
2 BUJaM paboT OaoB bannos
cemecTp | CymmapHbIi 24 Ganna 236 GamioB 300 OGamoB
9 0aju10B Max
Makc. bamn Max max max

Kpumepuu oyenusanus pabomol obyuaiowecocs no umo2am cemecmpa

Ounenka baaasl (3 3E)
«OTJINYHOY 271-300
«XOpOILIO» 211-270

«YIOBJICTBOPUTEIHHOY 151-210
«HEYOBJIETBOPUTEIILHO» 150menee




6. MeToauyeckue yKkazaHus 1Jisl 00y4alomMXcs 10 OCBOEHUIO AU CHUIIITHHBI

VYcnemHoe u3ydeHHe Kypca TpeOyeT OT OOYYaroIIMXCsl MOCEIICHUS JICKIHA, aKTUBHOW
paboThl Ha MPAKTHYECKUX 3aHSTUSAX, BBINOJIHEHUS BCEX Y4YeOHBIX 3aJaHMIl TpenoJiaBaTes,
03HAaKOMJICHHUSI C OCHOBHOM U JIONIOJIHUTEIBbHOM JINTEPATypOH.

3anuch JeKHUH — OoAHAa U3 (OPM aKTHUBHOW CaMOCTOSITENbHONH paboThl 00ydarolmmxcs,
TpeOyroIasi HaBbIKOB U YMEHHsSI KPaTKO, CXeMAaTUYHO, MOCIEA0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TMOJIOXKEHUS, BBIBOJbI, 00001IeHus, (HOpMyIHpOBKU. B KOHIIe JEeKIuU MpenoaaBareib
ocTaplsieT BpeMs (5 MUHYT) Uil TOTO, 4YTOOBI OOydYaromuecs HWMeNd BO3MOXXHOCTh 3a/1aTh
YTOYHSIOLIME BOIIPOCHI 110 M3ydyaeMOMYy MaTepuainy. M3-3a HE10CTaTOYHOIO KOJIMYECTBA Ay AUTOPHBIX
4acOB HEKOTOPbIE TE€Mbl HE yJAeTCsl OCBETHTHh B IMOJHOM 00bEME, MO3TOMY IpenojiaBaTelb, MO
CBOEMY YCMOTPEHHIO, HEKOTOpbIE BOMPOCHI BHIHOCUT HAa CAMOCTOSITENIbHYIO PaOOTy CTYIEHTOB,
PEKOMEHIysl Ty WM UHYK JuTeparypy. Kpome 3Toro, ans Jiydiiero OCBOEHUsI MaTepuana H
CUCTEMAaTHU3alMK 3HAHUN 1O JUCLMILIMHE, HEOOXOUMO MTOCTOSIHHO pa30upaTh MaTepualibl JEKLIUN
10 KOHCIIEKTaM U y4eOHbIM 1ocobusiM. B citydyae Heo0xoqumMocTu o0palaThCs K MpernogaBaTesio 3a
KoHcynbTanueil. IloaroroBka K NpakTH4eCcKUM 3aHATHAM.

[Ipy MoAroTOBKE K HPAKTHUUECKUM 3aHITUSM CTYAEHT JODKEH H3YYUTh TEOPETUUYECKUI
MaTepuai IO TeMe 3aHATUS (UCIOJIb30BaTh KOHCHEKT JIEKLUUH, W3YYUTh OCHOBHYIO JIUTEPATYDY,
03HAKOMUTHCS C JOMOJIHUTENBHON JTUTEPATypO, IPU HEOOXOJUMOCTH JOMOIHUTH KOHCIIEKT, Jelas
B HEM COOTBETCTBYIOIIME 3allUCH M3 JUTEPaTypHBIX HCTOYHHMKOB). B ciyuae 3aTpynHeHUH,
BO3HUKAIOIIKUX IPH OCBOCHUU TEOPETUYECKOTO Marepuajia, CTYIEHTY CleayeT oOpaliaThCcs 3a
KOHCyJbTallue K mpernoaaBarento. Mg Ha KOHCYJIbTalUIO, HEOOXOAMMO XOpOIIO IPOJyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsiICHEHUSI.

B Hauane npakTHueckoro 3aHsSTHs MPENoiaBaTeslb 3HAKOMUT CTYJAEHTOB C TEMOM, OrjlamaeT
IUTAaH MIPOBEJEHUS 3aHATHS, BbIAAET 3aJaHUs. B TeueHue OTBEAEHHOrO BPEMEHM Ha BBINOJIHEHUE
paboThI CTYJJEHT MOXET OOpaTUTHCS K MPENoiaBaTelNio 32 KOHCYIbTalluel WM pa3bsCHEHUsIMH. B
KOHIIE 3aHATHSI IPOBOIUTCS IIPHEM BBITTOJIHEHHBIX 33JJaHU, cOOeceI0BaHHE CO CTYAECHTOM.

Pe3ynbTarhl BEINONIHEHNS TPAKTUYECKUX 3/JaHUI OLIEHUBAIOTCS B Oajliax, B COOTBETCTBHUH C
OaIbHO-PEUTUHIOBON CHCTEMOI YHUBEPCHUTETA.

Ilanbl NPAKTHYECKUX 3AHATHI

IIpakTnyeckoe 3ansitue Ne 1. Pexyppenmnvie coomnowenus. Jlunetinvie 00HOpoOHbLEe

PEKYPPEHMHbIE COOMHOUIEHUA C NOCMOAHHRbIMU K03d)¢l/ll/l/l€HmaMu.

Bonpocwi k 3anamuro:

1. Bo3BpaTHas nociae10BaTeabHOCTb.

2. JInneitHOe OTHOPOTHOE PEKYPPEHTHOE COOTHOIICHUE C MTOCTOSTHHBIMH KO3(pPHIIMEeHTaMH.

3. XapakTepuCTHUECKUIl MHOTOWIEH BO3BPATHON MOCIIEI0BATEIILHOCTH.

4. TeopeMbl O HaxOXJIEHUH OOIIErO peleHUs JHWHEHHOro OJHOPOJHOTO PEKYypPEHTHOIO
COOTHOILICHHUS.

3aoauu:
1. HaiiTu ob1iee penieHre TUHEHHBIX OJHOPOIHBIX PEKYPPEHTHBIX COOTHOIICHUIA:

1) an2 Oa,g, Ua, 00;

2) an+2+3an=0; 6) an+2 + 2an+1 + an = 0;

5) an+2 - 2cos an+1 + an = 0;



1
anoz Dano: O _an;
3) 4 7) an+3+ 3an+2 + 3an+1tan =0; 4) an+2 - 4an+1 + 3an =0; 8)
an+3 +10an+2 +32an+1+32an= 0.

2. PemuTh NUMHEWHBIE OJTHOPOAHBIE PEKYPPEHTHBIE COOTHOLICHHUS:

1) an+2—9an=0,a0=1,a1=0;

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

3) an+2-2cosdan+ +an=0, ag=cosd, a,=2cosO;

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

5 an3 - 3ans2 + dnt1 - 3an = 0,
a1 = 3, a = 783 = 27;

6) ans3-3an+1t+2an=0, air=a, a2 =bhas=c;

7) an+3-9an+2 + 26an+1-24an=0,a0=1, a1 =1, a2 =-3;

8) anos [0 3ano2 Oano: Oan,a001,a1 0 3,a208;

9) anos Oanoz ano Oan 0 0,a001,a:0 2,220 3;
10) an+s-4an2+4an=0, ap=1,a1=0, a2=2, a3 =0.

IIpakTuyeckoe 3anaTue Ne 2. Jlunetinvie HeOOHOPOOHbLE PEKYPPEHMHbBLE COOMHOUEHUSL
NOCMOAHHLIMU KO uyuenmamu.

Bonpocwl k sanamuio:

1. JluHeilHOE HEOJHOPOIHOE PEKYPPEHTHOE COOTHOIIEHUE C MOCTOSHHBIMU K03 duumenramu 2.
TeopemMa 0 HaxOXIEHUHU OOILIET0 pEUICHUs JUHEHHOr0  HEOJHOPOAHOTO PEKYPPEHTHOTO
COOTHOILIEHHUS.

3. Teopema O HAaxXOXIEHUM YACTHOIO DELIECHUS JIMHEHHOTO HEOJHOPOIAHOIO PEKYPPEHTHOIO
COOTHOILIEHHUS.

3aoauu:
1. PemiTh HEOTHOPO/IHBIC TUHEHHBIC PEKYPPEHTHBIC COOTHOIICHUS:

1) ant1-an=n, a1=1;
2) ano1 0 2an0 nO1, ap0Ol;
3) ant2 +a@n+1-2an =N, a1 =1a=-2;
4) an+2 -6an+1 +9an=-4, ag=1,a1=-7;
5) an+2 + dans1 +4an =n?03n01, a1 =0,a» =-1;
6) an+2 -4 an+1 +4an =3", ap=5a1=7;
7) ans2-2apn+1+2an=2", ap=1,a1=2;
8) an+2 -4ans1 +4an=2", ap=1,a1=2;
- o - o 1 m,a001,a:0 3.
an20an10an0 2
9) 4 2,
10) an+2 + 2an+1 - 8an = 2705", a1 =-9, ap = 45.

2. PemmTh peKyppeHTHBIE COOTHOLIEHMS:

1) an2+1 — an2 = 1; 2) an2+1 = 2an; 3) anan3+2 = an3+1an+3; 4) an=1 +ana-n1-1, a1 = 1;5) an=




an-1an2-2, a1 = a2 = 2.

HpaKaneCRoe 3ansaTHe Ne 3. 361@61‘{1/{, I’ZDM60()}IWM€ K DPEKYPPEHMHbIM COOMHOWEHUAM.

Bonpocul k sanamuio:

1. PekyppeHTHOE COOTHOLIEHHE MOpsiIKa K .

2. O011ee 1 9acTHOE PENICHUS PEKYPPEHTHOTO COOTHOIICHUS. 3.
PexyppeHTHBIN METOI.

3adauu

1. 3anaua ®uodonaqum (1202 1.)

[Tapa KpoJIMKOB MPUHOCUT pa3 B MECSI] MPUILION W3 JABYX KpoJibuaT (CaMKHU M caMlia), IpHUueM
HOBOPOJKJEHHBIE KPOJIbYaTa uyepe3 JBa Mecsla ocie POXKACHUS YK€ NPUHOCIT Npuiiof. CKoIbKo
KPOJIMKOB MOSIBUTCS Uepe3 roj1, €ClIM B HavaJle rojia Obljia 0JjHa 1mapa KPOIHuKOB?

2. 3agaya o XaHolCKOIi 0allHe (2071060710MKY NOO HA38AHUEM «XAHOUCKAL OAWHILY NPUOYMAL
@panyysckuti mamemamux I0yapo Jloka 6 1883 2.)

bamns npeacraBnsier coboit BoceMb TMCKOB, HAHW3AHHBIX B MOPSIKE YMEHbBIIEHUS pa3MEpPOB Ha
OJIMH U3 TpeX KOJBIIIKOB. 3ajada COCTOUT B TOM, YTOOBI MEPEMECTHTh BCIO OAIIHIO HA OJWUH U3
JIPYTHX KOJIBIIIKOB, IMEPSHOCS KaXKIbI pa3 TOJbKO OJWH JWCK W HE TOMeIas OOJBIIUNA JUCK Ha
Menbini. TpeOyercs ompenenuTh HAaUMEHBIEE YHUCIO TEePEeKIaJbIBaHUM, YAOBIECTBOPSIOIINX
MIpaBUITY.

3. 3agauya o paspe3aHuu NUIUBbI (8nepsvle 3a0aua Ovina peuwtena 6 1826 2. [llsetiyapckum
mamemamuxom HAxosom LlImetinepom).

CKOJIBKO KYCKOB TIHUIIIBI MOYKHO TIOJTYYUTh, JIeJasi # MPSIMOJIUHEHHBIX pa3pe3oB HoxoM? Miu:
KaKOBO MaKCHMAaJIbHOE YMCJIO 00acTeil, Ha KOTOPBIE TIIOCKOCTh ACIUTCS 1 MPSIMBIMH? 4.

3agaua Uocuda ®nasusi (Mocugh @rasuii — uzsecmuwlil UCmMopux nepeoco 6eKa).

ITo nerenne Mocu¢ Bboku O65arogaps cBoeil MareMaTu4eckoi olapeHHOCTU. B coctaBe oTpsiaa u3
41 nyneiickoro BoMHa OH ObLI 3arHaH pUMJIsTHaMH B nieniepy. [Ipeanounras camoyOHIiCTBO TUIEHY,
BOWHBI BBICTPOMJIUCH B KPYT U PEIIUIIU MOCIE0BATEIHFHO YOUBATH KAXKIOTO TPETHETO, TTOKA B dKUBBIX
HE OCTaHeTcs HH ofHoro dyenoBeka. Mocud, Hapsay ¢ OJHUM M3 CBOMX €IMHOMBIIIJICHHHKOB
MOCYUTAN TaKOH KOHEI[ OECCMBICIIEHHBIM U BBIYMCIINI O€30MacHbIe MECTa B MOPOYHOM Kpyre s
ce0s u cBoero Topapuia. OnpeaenauTb STH HOMEpA.

IIpakTnueckoe 3ansaTue Ne 4. Yucna Qudbonayuu u ux ceoticmaa.

Bonpocul k sauamuio:

1. TTocnenoBaTenbHOCTH qucen
dubonayuu.

2. ®opmyna bune. 3. OcHOBHBIE CBOHCTBa
yrcen OuboHayIH.

3aoauu
1. lokazaTh crneaytroiue cBoiicta yrcen GuboHauyn:

1)DDm,nD foom O faor fm O f fmog;
2) (Vm,n) m: n=>fm§fn;

3) Oon0 HOD( f,, fuoy) O1;



4) moboe HatypainbHoe uncsio N O1Moxer ObITh 0JJHO3HAYHO MPEICTABICHO B BUJIE CyMMBI YHCEI
®duboHayuM, MpUYeM KaKI0€ YHCIIO BXOJUT B CYMMY He OoJiee OIHOTO pasa, U HUKAaKHe JIBa

cocequux uncia He Bxogsrt smecre; 5) f 0 f,0...0 f,0 oo 01

6) fi0fs0...0 fanoa O fonoe;
7) sz f4 0.0 onD f2n|:|1 Dl,
8) fil0f0f:0fa0...0 fonn O f2n 010 f2nms;

9) fio0 f20...0 fr2 O fofooa;

10) fif20 f2fs0...0 fanoa fon O fonz;
11) fa2 O fooiz O fonms;

12) fao2 O fnfoo2 D(D 1)n ;
13) fn3+1+ fn3— fn3-1= f3n;
14) fn*— fo-2fn-1fn+1fn+2=1.

2. Haiitu nHamGonpmmii obmuit nenurens 1000-ro u 770-ro 4iaeHOB MOCIENIOBATENIbHOCTH
dubonayun.
3. B nocnenoBarensHocTr @uboHaYUM BBIOpAHO 8 MOIPS UAYIMX dncen. Jloka3aTh, 9YTO HX

CyMMa HE€ BXOIUT B 3TOT pPsA.

IIpakTuyeckoe 3ansaTue Ne 5. Koneunvie cymmoi. Ilpeodpaszosanue cymm. Obwue memooul

CYMMUPOBAHUAL.

Bonpocui k sansamuio:

1. Koneunas cymma. CriocoObl ee 0003HauYEHUS.

2. IlpaBuiia mpeoOpa3oBaHUS CyMM.

3. Ilpocreiimue MeTobl cyMMHUpOBaHus. 4. MeTo | IpUBeIeHUS.

3aoauu.
1. BerauciauTs cymmy:

n 1 99 1
1) k=1 (3k-2)(3k+1) ; 2) Ye=2(— 3k-1)13k+2); 3) “R=1 k(k+1);
1
4) Yk=2"k2-1; 5) Ynk=1k— (k+41k)(+41k2—1) ; 6) Ynk=1k
(k+11) (k+2);
7) Yrk=1k__x 11, 8) Yu=1k - k!, 9) Ykn=2(3k+ 3);
k
10) 210 5 -1
k=1 gk-1; 11) ¥ =m(3* + 3k); 12) Ymw=0(2k + 3);

13) Ye=15_kK; 14); ¥999%=3(5x — 7 + 5 - 7k+1);



15) Y m=1(—1)*k?, 16) Yme=1k - (k+ 1) (k+ 2);

o 2k-1
17) Yr=1k - (2k — 1); 18) “k=1 k-1,
2. Haiitu cymmy psina:
o 1 w0 1
o0 E
3) X k=15, 4) =17y,

IIpakTuyeckoe 3ansiTue Ne 6. Cyvmmsl u pexyppenmuocmu.

Bonpocwt « 3anamuio:
I. CBA3p KOHEUHON CYMMBI C PEKYPPEHTHBIM COOTHOLIEHUEM. 2.
Brluncnenue KOHEYHOM CyMMBI METOJIOM PEKYPPEHTHBIX COOTHOILECHUM.

3adaua: BeaucianuTb cymmy:
k

yio > 1
1) Yme=2(3k+ 3); 2) “k=1gk-1;
3) Y %=m(3* + 3k); 4) Yme=0(2k + 3);
5) YM=15_K; 6) >99%=3(5x — 7 + 5 - 7k+1);
7) Yrie1 (— 1) kk2; 8) Yruei k- (k+1) (k+2); 9)
n 2k-1
Stk - (2k — 1); 10) Zk=1557.

IIpakTnuyeckoe 3ansitue Ne 7. bunom Hviomona. Psao Hvtomona. [lonunomuanvnas gpopmyna.

Bonpocwi k sanamuio:

1. bunom HeroToHa.

2. bunomuaneHble K03()GUIMEHTHI 1 UX OCHOBHBIE CBOMCTBA.

3. Psa HerotoHa.

4. [lonunomuaneHas popmyna. 5. [lonnHoMHanbHbIe KOG ULIHUEHTHI.

3aoavu:

1. OHpeI[eJ'II/ITI), CKOJIBKO pallMOHAJbHBIX YICHOB COACPIKUTCA B PA3JIOKCHUUN
205010030

va va NN N
1)|:|F2|333|:|; 2)]5 smisl - 3 eeme2d - 2y He12mesd -

2. Haiitu k03¢ dunmeHt npu x*B pasinoxeHuu:

1) O2ox0%, k=3; 2) O1o2x07, k=4; 3) (Vx — 9%, k=-5; 4) BV -

X

x\/;)g, k=11: 5) DZDX4 DX7D15 ,k=17;



6) L2oxo2xe =, k=10: NWx + Ve + V0)° k=2,

3. Kaxkoe uncio Gompure: 9950+ 1005 pum 10107

4. Jlokasarh yTBEpXkACHUE IS TOOOT0 HATypaIbHOTO N:

1) (32n+3 — 24n + 37) : 64; 2) (4"+15n—-1):9;

3) (62— 1) : 35; 4) (2n+23n45n—4): 25.

5. BpaucauTh HpI/I6J'II/I)KeHHO C TOUHOCTBIO JO YETBEPTOr'o ACCATUYIHOI'O 3HAKA:

3
1) 1,0021%; 2) 1,004%; 3)0,9972%; 4) 0,9998'; 5)v9,09; 6)V26; 7) VB,024; 8) 600+
1

9)Y999; 10) Y320

6. Haiitu cymmy K03 (HUIIEHTOB B pa3I0KEHUN
(7x3 — 13y2 + 522)2004(y3 — 8y2 4+ 6y + )2+ (2x%2+ 18y2 — 21)2005,

IIpakTHueckoe 3ansitue Ne 8. Llerouucnennvie pynxyuu.

Bonpocul k sauamuio:
1. [TonsiTHE LIETOYNCICHHON (PYHKITUH.

2. Oynxmusa 0*O(caom).

3. OyHKIHA DXD(«HOTOHOK»).

4. I'paduku QyHKIHHA «I10J1» U «ITOTOJOKY.
5. OcHOBHBIE CBOHCTBA (DYHKIHH «I10JI» U «ITOTOJIOKY.

6. ®ynkuus ,mod °.
7. CpoiictBa Qpyukuu ,mod ‘. 3adauu:
1. /Toxa3ars clieyronIue yTBEpKACHUSA:

1). (OxOR) (On0OZ) OxonOo0OxO0n, OxonOoOxOon .

2) (OxOR) (OnO2) a) OxOOnOnOx0OnO1,
6) OxOOnOxO010 nOx,
s) OxOOnOnO10 x O n,
r) OxOOnOx0On0Ox0O1,
n) xOnO0OxO0 n,
e) nOx0On O0xO,
x) xOn0O0OxO0n,
3) nOx0OnoO0xO.

3) (OxOR, xo0) O éXiDDD\/El XENT] EI*/EIDD O *0.

4) (oxor) OxOo xo0*0 ( OxO- apoGras wacts x).
2.JIoKaxuTe Wi ONPOBEPTHUTE:

(xmod ny)Jmody = xmody IIPH LEAOM T

3. JIoOKaXuTe TOKICCTBO



x (-5~

O=k<m

n

"
m?2 min(m mod n, (—m) mod n)~
I

AN BCEX IIOAOKMTEADBHBIX IIEABIX YHCEA M I M.

HpaKTH‘leCROC 3ansaTue Ne 9. Ocrosnvie nousmus meopuu zpad)oe.

Bonpocwi k 3anamuio.

1. I'pad. Bepuunb! u pebpa rpada, OTHOIIEHUE UHITUACHTHOCTH MEXK/Ty HUMH.

2. HeopuentupoBanHoe peOpo, OpueHTHpOBaHHOE pebpo, KpaTHbie pedpa. CmexHble pedpa,
CME)KHBIC BEPIIHHEI.

3. OcHoBHBIC BUBI TPadoB.

4. CriocoOb1 3amanus rpagos. 5. Crenenp BepmuHbl rpada. Teopema o cymme cTeneHel BepIInH

rpada.
3aoauu:

1. Omnpenenuts Bux rpadoB. 3anymepoBaTh BepmuHbl rpadoB. 3amaTh Tpadbl pazIUIHBIMU
criocobamu. OnpenenuTh CTENEeHH BCEX BEPILUH.

< X
P

2. [lo martpuile CMEXHOCTHM BepIIMH TpaoB HAWUTH MATPHUIy HHIUICHTHOCTH, ITOCTPOUTH
n300pakeHus rpados.

oo
o
00011 10 12 03 connnoonn™102 102 111 100 002 102”m0n00100 000 100 110 110000 0000001000 1100 1000 0000 1000
1100000000
0211020 goio00110 a ]
goo301100 gooz21120 gooi11o00 goo1000100

1) omoo21000 2) oon2o1120m00 3)
oo1011100 4) oo10011000

3. Haiitu wMaTpuil CMEXHOCTH M HWHIUJASGHTHOCTH rpada (HCOPUEHTUPOBAHHOTO W
OPUEHTUPOBAHHOTO), 3aJJaHHOTO CITUCKOM pedep.



1) f=(1,2,1,2,3,3,4)
9=(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. BBISCHUTH, CyHIECTBYIOT JIU rpadbl C JaHHBIM HA0OPOM CTEIICHEH 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. Bcapae 10 kopsiT ¢ enoii u 20 mopocst. Yepes HEKOTOpOe BpeMsi MOPOCsTa mepederarT OT OJHOTO KOPhITa
K Ipyromy. M3BecTHO, 9TO OT KaKIOTO KOPHITA K KXKIOMY MPOoOeran Kakoi-HUOYIb TTOPOCEHOK.

Jlokaxwure, 4TO XOTh OAMH IMOPOCEHOK Mepederall He MeHee TPexX pas.

6. Mamra ckasana cBoeit mozapyskke Jlene: «Y Hac B Kiacce JBaIaTh ST YeI0BeK. M mpencTaBb, KakIblii
U3 HUX JIPYKUT POBHO C CEMbIO OJHOKIAacCHUKaMmy. «He MokeT 3Toro ObITh» - oTBeTHnA JleHa. [louemy
OHa Tak peumia’?

7. JleBATh NIAXMATUCTOB MPOBOJAT TYPHHUP B OJAMH KPYT (Ka)AbIH U3 YUaCTHUKOB JOJKEH ChITPATh
C KaXJIbIM U3 OCTaJbHBIX 110 OJHOMY pa3zy). Jlokaxure, 4To B 000N MOMEHT HaWIyTCs JBOE,
3aKOHYMBIIIME OJIMHAKOBOE YUCIIO MAPTUH.

IIpakTuyeckoe 3ansaTue Ne 10. Csazuvie epagol. Mempuueckue xapakmepucmuku epagha. Bonpocol
K 3aHAMUIO.

1.MapuipyTsl, IeNH U LUKIIBI B rpade.

2. CBsI3HBIC BEpIIIHUHEI.

OTHoIIeHUE CBI3HOCTH, 33JJaHHOE HA MHOXKECTBE BEpITUH H-rpada.

OTHollIeHUE TOCTHKUMOCTH, 33JJaHHOE HAa MHOXECTBE BEpIIMH oprpada.

KOMITOHEHTHI CBA3HOCTH.

[[TapHupBI, OJIOKK U MOCTHI.

No o~

OCHOBHBIE METpPHYECKHE XapaKTepUCTUKU Trpada: IIMHA MapuipyTa, pPacCTOSTHHE MEXIy
BEpILIMHAMU. DKCLIEHTPUCUTET BEPILIUHBI.

8. Marpuiia paccTosHUH.

9. Pammyc u quamerp rpada.

10. LlenTpanpsHble u nepudepuiinpie BepmuHbl. LleHTp rpada.

3aoauu

1. Omnpenenutp, kKakue U3 TpadoB SBIAIOTCS CBA3HBIMU. HaliTh Bce MpoCThie IUKITBI M IUKJIBI, HE SBIISIOIUECS
HPOCTBIMHU.




~—

2. Onpenenutb, kakue u3 oprpadoB SBIAIOTCA
CBSI3HBIMU, CHJIBHO CBSI3HBIMH.

A

Vi <]
<) D]
<] =

3. Onpenenutb MOCTHI M IIAPHUPBI TpadoB



4. HaiiTu 3KCHIEHTPUCHUTETHI BEPIINH, PAIUyChl U AUaMeTphl rpadoB, nepudepuiiHbie, IeHTPATbHbIC
BEPLIUHBI.

ST O
|




5. IMoctpouts rpad, HEHTP KOTOPOTO:

1) cocToUT POBHO W3 OJHOW BEPIIMHBI, 2) COCTOMT POBHO M3 TPEX BEPIIUH M HE COBIAIACT C
MHO>KECTBOM BEPIINH; 3) COBIIAJaeT C MHOKECTBOM BCEX BEPILHH.

6. Jlokaszarb, 4To AuaMeTp rpada He IPEBOCXOTUT €T0 YABOSHHOTO pajunyca.

IIpakTuyeckoe 3ansatue Ne 11. Diineposul u nonysnepossl epaghsi. I amuibmonossl u
HONY2aMUTLINOHO8bL 2pabl.

Bonpocwi k 3anamuio.

DiisIepoB UK. DHIepoB rpad.

Kpurepunu sitnepoBoctu rpados.

Diineposa 1ensb. [lomyasitnepos rpad.

Kpurepuu nonysiinepoBoctu rpados.
NamunpTOHOB 1TUKI. ["aMUIBTOHOB Tpad.
JlocTaTouHble YCIOBUS TaMUIIBTOHOBOCTH Tpada.

No ok~ wdhE

lNamunbsToHOBa 1IETH. [TodyraMunsTOHOB Tpad.

3aoauu:

1. Onpenenutb, SBASAIOTCA JM H-Tpadbl SMIEPOBBIMU, MOTYIHIEPOBBIMH, TaMHJIBTOHOBBIMH,
MTOJIyraMUJIbTOHOBBIMH. ? ECiM 1a, TO HAMTH 3MIIEPOB IUKJI, MJIEPOBY LI€MNb, TAMHJIBTOHOB LIUKII,
raMUJIbTOHOBY II€Mb.




2. Omnpenenutb, SBIAIOTCS JM oprpadbl >HIEPOBBIMHU, IOJYIHIEPOBBIMHU, TI'aMUIBTOHOBBIMH,
MOJIyraMuIbTOHOBBIMU.? Eciiu 1a, TO HaliTH 3i51IepOB LIUKJI, SJIEPOBY 11€Tb, FTAMUIIBTOHOB LIUKJI,
raMUJIbTOHOBY LI€Nb.




hiy)

IIpakTnueckoe 3ansaTue Ne 12. [pesvs u ux ceoticmaa.
Bonpocwl k sanamuio.

1. Jlepeso.

2. Jlec.

3. CBoiicTBa JIEpEBHEB.

4. BepuHa MaKCUMaJIbHOTO THIIA JCpEBa.

5. AITOPUTM HaXOXKJIEHUS IIEHTPa HEOPUEHTUPOBAHHOTO JIEPEBA.

6. KogupoBaHnue 1epeBbeB.

7. Kon Iprodepa.

8. BoccranoBnenue nepea o kony [Iprodepa.

9. OpuentupoBannoe nepeBo. 10. Jluct, BeTBb, spyc opaepeBa. Bricora opaepesa.

3aoauu:
1. Cpenu rpadoB, M300paKEHHBIX Ha PHUCYHKE, ONPENETUTH JEPEBO. 3aHyMEpOBaTh BEPIIUHBI
nepeBa. OnpenenuTh ero paanyc, IuaMmeTp U MeHTp.

2k+1

3. SIBnsercsa au H-Tpad, 3alaHHBIN ciuckoM pebdep, nepeBom? Ecnu ma, To ompenenuTh BEpPIIUHBI
MakcumanbHoro tuna. Haittu kox [prodepa.



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=(4,4,45,7,7,6,10,9,11,12,13).
4.3anath nepeBo criuckoM pedep, eciu ero kox Iprodepa nmeer Bun:
1) 1,1,1,2,2,7,7,7,6,11); 2) (7,7,555,9,7,9,9,11).
5. JlepeBo 3a1aHO cIIUCKOM pedep.
1)f=(1,2,3,4,7,7,7,8,8,10,11,10)
g=(4,3,4,75,6,8,9,10,11,12,13) 2) f=
(1,2,3,45,85,6,5911,11) ¢=
(4,4,4,5,7,7,6,10,9,11,12,13). OpueHTHpPOBATH
JIepeBO, BBHIOPAB B KAUECTBE KOPHS:
a) BEpIIMHY CTENeHH 2; 0) BUCAYYIO BEPIIMHY; B) BEpPIIMHY MakCHMajbHOro tuma. Onpenenutsb
ApYChI U BBICOTY JI€pEBA.
6. JIBrxxeHrne U3 MyHKTa | B MyHKT 8 paspelaeTcs TOJBKO B HAIPAaBICHUU CTpeNloK. B kaxiom
IIYHKTE MOKHO ObIBaTh HE OoJiee oAHOro pasza. CKOJIbKUMHU CIOCOOAMHU MOXKHO IONACTh U3 ITYHKTa
1 B mynkT 8?7 Kakoil u3 3Tux myrei KpaTdailinii, Kakoi caMblil IJTUHHBII?
1 2 3

IIpakTnueckoe 3ansaTue Ne 13 . [Inanapuocms epagos.

Bonpocwi k 3anamuio.

VYxuanka rpada.

ITnanapusie rpadsl.

[Tnockue rpadsr.

Teopema Ditnepa u ee clieCTBHS.
TpuanrynupoBaHHbIN rpad.

ok wdE

Kpurepuu manapaoctu rpada.

3aoauu:
1. Kakue u3 rpadoB sBISIOTCS TUTAHAPHBIMU?

3 g @ & oD

&EH RO



2. BBIACHHUTB, CYIIECTBYET JIU IJIAHAPHBINA T'pad, Y KOTOPOTo:
1) 7 Bepmn u 16 pedep; 2) 8 Bepuiun u 17 pedep.

3 . Jlokasath, 4TO BCAKAs IUIOCKAsl TPUAHTYIIALMS ¢ N BepuimHamu (N
=>3) umeet poBHO 2N-4 TpaHu.
4. ITpu kakux N rpadsl Mopsaka 2N SBISIOTCS TUIAHAPHBIMU?

IIpakTuueckoe 3ansitue Ne 14. Packpacka epaga.

Bonpocul k 3auamuio:

[lonsiTHE packpacku, NPaBUIBHON PACKPACKHU.

OcHoBHasl 3a/1a4a TEOPUM PaCKPACKH.

Xpomaruyeckoe 4yucio rpaga.

Teopema bpykca.

Teopema Busunra.

PackpammBaeMocTh Iu1aHapHOTO rpada MAThbio KpacKaMu.
I'unore3a yeTbIpex Kpacox.

ANTopUTMBI pacKpammBanus rpada.

O N kDD

3aoauu:

1. Haiitu xpomaruaeckoe ancio rpados Knu Kp,.

2. Haiitu xpoMaTuuecKkoe 4ncio rpados:



IIpakTnyeckoe 3ansTue Ne 15. Kouwmponvnas paboma (OC-4).

4. TlepeyeHb OCHOBHOW W [JAONOJHHUTEJbHOWH Yy4eOHOW JuTepatypnl, UHTepHeT-pecypcoB,
He00XO0AUMBIX JIS1 OCBOCHMS IV CHUTLTHHBI



OcHoBHas1 JInTepaTypa
1. I'yroBa, C.I'. OCHOBBI TUCKPETHON MaTeMaTHKH: yueOHO-MeToIuueckoe nocooue : [16+] /
C.I'. I'yroBa ; KemepoBckuii rocyiapcTBeHHbIN yHHUBepcUTET. — Kemeposo : KemepoBckuii
rocyaapctBeHHbI ynusepeuret, 2018. — Y. 1. — 87 c.: ui., cxem. — Pexxum ocTyma: no nmoanucke.
— URL: https://biblioclub.ru/index.php?page=book&id=573539
2. 3aitueBa, O.H. Maremarudeckue MeTO/IbI B IpUIIOKEHUAX. JIUCKpeTHAs MaTeMaTHKa : yueOHoe
noco6ue / O.H. 3aiinieBa, A.H. Hypues, I1.B. Manos ; Kazanckuii HalmoHaIbHBIN
UCCIIEI0BATENIbCKUI TEXHOJIOrnYecKnii ynusepeurer. — Kazans : Kazanckuii HaydHO-
UCCIIeIoBaTeNbCKU TexHonornueckuii yaupepcuteT (KHUTY), 2014. — 173 c.: Tabn., ui. —
Pexxum nocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=428299
3. OcumnoBa, B. A. OCHOBBI AUCKPETHOM MaTeMaTHKH : yueOHoe rocodue / B. A. OcumnoBa. — 2-¢
u3., gorn. — Mocksa : DOPYM : UHOPA-M, 2020. — 157 c. — (Bsicuiee obpazoBanue:
bakanaspwuar). - ISBN 978-5-00091-404-5. - TekcT : anmektponHbIi. - URL:
https://znanium.com/catalog/product/1088379
4. Xonaxos, B. E. JluckperHas marematuka : yuebHoe nocooue / B. E. Xonaxos, H. A. Cokonosa.
— Mocksa : UH®PA-M, 2020. — 542 c. — (Bsicmiee o6pazoBanue: bakamaspuar). - ISBN 978-
5-16-013184-9. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1117204
5. IOmun, C. B. Marematnka 1 5KOHOMHUKO-MaTeMaTuueckue moaeau: Yueonuk / C.B. FOqun - M.
UL PUOP, HUL] MH®PA-M, 2018. - 374 c.: - (Boiciiee oOpa3zoBanue: bakanaspuar). - ISBN
978-5-369-01409-7. - Tekcrt : anekTponnsiid. - URL: https://znanium.com/catalog/product/937964
JonoJiHuTeIbHAA JTUTEPATYypa

6. Kannenai, C. A. DkcTpeManbHbIC 331a4d JUCKPETHON MaTemaTuk : yaeOnuk / C.A.Kannenai. -

M. : 1]] ®OPYM : UHOPA-M, 2018. - (Bricmiee oopazoBanue). - ISBN 978-5-8199-0633-0. -

Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/938037

7. OkynoB, C.M. /luckpeTHast MaTeMaTHKa: TEOpUS U MPAKTHUKa PEIICHU 3a]1a4 110 HHPOPMATHKE :

[16+] / C.M. OxynoB. — 4-e u3n., anekTpoH. — Mocksa : Jlaboparopus 3nanwuii, 2020. — 425 c. : wi.
— (ITemarornueckoe obpazoBanue). — Pexxum noctymna: nmo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=222848

8. PyKOBOJICTBO K pEIICHHUIO 33/1a4 Mo AUCKpeTHOM MatemaTuke / [1lyOoBuu A.A. -

Bonrorpan:Bonrorpaackuii AY, 2015. - 88 c. - TekcT : anexTponHsbii. - URL:
https://znanium.com/catalog/product/615250
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