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1 leap TUCHUTIIHHBI.

IHenvto uzyuenusn oucyunaunsl sBisieTcs hopmupoBaHue He0OX0MMON 0a3bI 3HAHUN
JUIST HMCIIOJIb30BAaHUS MaTEeMAaTHYSCKHUX METOJOB M MAaTEMAaTHYECKHX MOJEICH B
peleHnn mpodeCcCHOHABHBIX 3a/1a4, a TAK)KE Pa3BUTHE MAaTEMAaTHYECKOTO MBIIIJICHUS
U KyJbTYpHl y oOy4Jaronuxcs. M3ydeHue 3Toro Kypca gaeT BO3MOXKHOCTb CTYJICHTaM
MOHATH JIOCTOBEPHOCTH MMPUMEHIEMBIX B IIIKOJILHOM KypCe aJrOpUTMOB.

B xone wm3ydeHus gucuuiuiuHbel Oyner chopmupoBana kommnereHums ITK-1
(cmocoOeH HCIMOJb30BaTh CICHANIbHBIC HAyYHbIE 3HAHUS JUCHUIUIMH NPOQUIIs
"MaremaTtuka" B IeJarorudyeckou IesiTeIbHOCTH )

1.1 ®opmupyembie KOMIETEHUH

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETSHIINH

HaumenoBanue Buaa HaumenoBanue Kon u Ha3BaHMe KOMIIETEHITUN
KOMIIETCHIINH KaTeropuu (rpymnisl)
KOMIIETEHIIU U
[Ipodeccuonanbuas IK-1 crocoOeH UCII0JIH30BATh
crielfalbHbIe HAyYHbIEe 3HAHUS TUCIUTUINH
npoduis "Matemaruka" B
NeIaroru4eckoi qesiTeIbHOCTH

1.2 MuaukaTopbl JOCTUKEHUST KOMIIETEHIMH

Tabnuua 2 — UHauKaTopsl JOCTUKEHUS KOMIIETSHITNHN, (OpMUpYEMbIe JUCITUTUTHHON

Ko u nHa3panme Nuaukatopel 1OCTHXXKEHUS JMCIMIIIIMHBI U TPAKTHKH,
KOMITETCHIIUHT kommeTeHnuu mo OITOII dbopMupyIOIIe KOMIETEHIIUIO
OIIOII
MnK-1 cnocoben | [IK 1.4  JIemoncrpupyer | 51.0.10.01 JIuneiinas anrebpa
HCITONIB30BAaTh CIEIHANBLHBIE | BIIaJIEHNE CreraabHbEIMU aBIi 521;130'02 Maremariieckuit
Hay4HbIE 3HAHUA | HAYYHBIMH  BHAHHAMH B | L1 51003 T'eomerpus
JUCIUATUTIH npouist | IpeIMETHON 0071acT! | §1.0.10.04 Teopus uncern
"Maremaruka" B | “MaremaTuka”, 51.0.10.06 DjieMeHTapHas
e 1arorunaecKom IMO3BOJISIOIIMMU MaTeMaTHKa
JEeATeIbHOCTH OCYIIECTBIIATh b1.0.10.07 HuckperHas MaTeMaTHKa
00pa3zoBaTeNbHBIA MPOIIECC B 2181882 E/?Opm nso0Opaxenit
O 1V, aTeMaTu4deCcKas JIOTUKa
J@HHOM MPEIMETHOI 001aCTH | §1.0.10.10 Teopus BeposTHOCTEH U
B CHCTEME OCHOBHOI'O M | maremMaTh4decKas CTaTHUCTHUKA
CpeIHero obmero | 51.0.11.02 Maremaruueckue
06pa3oBaHMs MOJeNH PU3NIECKUX MPOLIECCOB

Bb1.0.12 Metonuka obydeHus 1
BOCIIUTaHMS 10 npoduiro "Martemarnka'
b1.B.01 MaremaTiKa B UCTOPUYIECKOM
pa3BUTHH

b1.B.03 OueHuBanue 1 MOHUTOPUHT
00pa3oBaTeNbHBIX PE3YJIHTATOB
00ydJaromerocs Mo MaTeMaTHKe

b1.B.05 YncneHHbIE METOABI



https://pandia.ru/text/category/instrumentalmznie_i_matematicheskie_metodi/

Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
xkoMneTennuu mo OITOIT

I[I/ICI_[I/IHJ'H/IHBI U MIPAaKTUKH,
dhopMHpyIOIIHE KOMIIETCHITUIO
OI1OIT

b1.B.07 Pemenue 3aa4 rocy1apcTBEHHOM
UTOTOBOM aTTECTAIMU 110 MAaTeMaTHKe
b1.B.09 MatemaTuueckre METOIbI
00paboTKU pe3yIbTaTOB HAYYHBIX
HCCIIEI0OBaHUI

b1.B./IB.01.01 Opraam3anus y4e6HO-
HCCIIE0BATEIbCKON ACATEIbHOCTH
oOyJaromuxcs npu U3y4eHUH (PU3UKO-
MaTeMaTHYECKHUX JUCIUIUINH
b1.B.JIB.01.02 Opranuzanus NpoeKTHOH
JIESITEIIbHOCTH 00yYaroIuXcst IpU
N3y4YeHUH (PU3UKO-MATEMaTHYECKUX
JUCLUIIIHH

b2.B.01(IT) IIpousBoacTBeHHas
npakTuka. [IpodunbHas nmpakTuka
B3.01(I") IToaroroBka K cmaye u
c/1a4a TocyJapCTBEHHOTO K3aMeHa
B3.02(J1) BrImostHeHUE | 3amuTa
BBIITYCKHOH KBaJTH()UKAIIMOHHON paboThI

1.3 3nanusi, yMenusi, HaBbIkM (3YB) no aucuumninne

Tabnuna 3 — 3HaHus1, yMEHUS, HABBIKU, (POPMUPYEMBIE TUCIUTIITMHOM

Kon n nasBanue

Nuaukatopel 1OCTHXKEHUS

3HaHus, yMeHus, HaBbIku (3YB),

o01m1ero oopa3oBaHus

KOMITETEHIIUH KOMIIETEHIINH, dbopMupyeMble TUCITUTUIMHON
3aKperJICHHbIE 3a
JUCHUMNINHON
K-1 criocoben | [IK 1.4  JlemoHcTpupyeT | 3HaTh:
HUCIIOJIB30BAaTh BJIaACHHUC CIICHUAJIBHBIMU | - HAy4YHOE COJEPIKAHUE U COBPEMEHHOE
CHELMAbHbIE  HAY4HbIE | HAYYHBIMU  SHAHWAMH B | oo0ro5HMe MPeIMETHOM 06IaCTH
3HAHUS JUCLUUILUIUH | IPEAMETHOM obrnactu | . Aure6pa MHOTOUIEHOB”, EXAIee B
npopuns "Marematuka" | “MaremaTnka’”,
B N I — OCHOBE TIPET0aBaeMOro yueOHOoro
JEATENBHOCTH OCYIIECTBIIATh npesvera “Maremarnka”
o0pa3oBaTeNbHBIA Ipolece | - METOIBI IPOBEACHUSA HAYYHOTO
B JIaHHOW  NIPEIMETHOM | MCCIIEOBaHUS B MPEIMETHOMN 00IacTh
obmactu B CUCTEME | “AnreOpa MHOTOWJIEHOB”;
OCHOBHOTO M CPEIHETO | v\ oy .

- UCTIOJIH30BATh HAYYHbIC 3HAHUS
npeaMeTHoM obiactu “Anredpa
MHOT'O4JIEHOB” B MEIaroruuecKou
JEeSITeILHOCTH MO TPOPHITIO
MOJTOTOBKH;

- IPUMEHSTH HAYYHBIC 3HAHUS
npeaMeTHoM obnacTu “Anredpa
MHOTO4ICHOB”’ MpHU pa3padboTKe
00pa3oBaTeNbHbIX IPOrpaMM, paboynx




Kox u Ha3zBaHme Nunukatopel 1OCTHXKEHUS 3HaHus1, yMeHus1, HaBbIkU (3YB),
KOMIICTCHITNH KOMIICTEHIIHH, dbopmMupyeMble TUCITUTUTHHON
3aKpeIUICHHbBIC 3a
MYCLIAILIIMHON

pOrpaMM yueOHBIX MPEAMETOB, KypPCOB
BHEYPOYHOH JIeATEIHHOCTH;

Bnanets:

- METOJIAMH HAYYHOT'O MCCIICIOBAHUS B
obsactu anreOpsl MHOTOUYJICHOB;

- croco6amMu MoydeHusi HHPOPMAITHH
0 COBPEMEHHOM COCTOSIHMH HAay4HBIX
WCCJICIOBAHMI B MPEAMETHOM 00J1acTH
“Anrebpa MHOTOUYJICHOB”

2 O0bém M TPYAOEMKOCTH JUCHMILIMHBI 110 BUIAM YUeOHBIX 3aHATHI. DOpPMBI
NPOMEKYTOYHOM ATTECTALMH.

Tabnuna 4 — O0beM U TPYAOEMKOCTb TUCIUIUIMHBI 110 BUIaM YUYE€OHBIX 3aHSITHI

. O6BéM gacoB o popmam
OO6miast TpyJ0EMKOCTh | BHABI y4eOHOM paOOTHI 110 oByueHus
JUCLUIUIMHE, TPOBOIMMBIE B Pa3HBIX (popMax 0DO 0300 300
1 O0mas Tpy10€MKOCTh JUCITUTIIUHBI 144 144
2 KonTakTHas paboTa 00y4aroLuxcs ¢ mpernojaaBaresieM (1o 42
BUJIaM Y4eOHBIX 3aHATHI) (BCEro)
AynuTopHas pabota (Bcero): 42 16
B TOM YHCIIE:
JICKIIUU 14 8
PAKTUYECKHE 3aHSTHsI, CEMUHAPbI 28 8
PAaKTUKYMbI
n1abopaTopHble paboThI
B MHTEPAaKTUBHOU (hopme 10 4
B DJIGKTPOHHOU (hopme
Bueayauropnast pabota (Bcero): 102
B TOM 4HCJIe, UHIUBUAYyallbHas paboTa o0yyaromuxcs ¢
penoaaBareaeM
MOJrOTOBKA KYpPCOBOH pabOThl /KOHTAKTHAs paboTa
TpyTIOBasi, MHAWBHyaTbHAs KOHCYJIBTAIVS U MHBIC BUIIBI
yueOHOIl eI TeTbHOCTH, IPeyCMaTPUBAIOIINE TPYIIIOBYIO
WU MHAWBUIYAJTBHYIO pad0Ty 00yJarOIIMXCsI C
npernojiaBaresiem)
TBOpUecKas pabota (dcce)
3 CamocTosTenbHas pabota 00ydaromuxcs (BCero) 102
4 TIpoMexxyTOUHas aTTecTalys 00yyJaronerocs 3aueT ¢ OLICHKOU




3. YueOHO-TeMaTHYeCKHUH IJIaH U coacpKaHue IUCHUIIINHBI.

3.1 YyeOHO-TEMATHYECKUH MJIAH

Tabnuna 5 - YueOHo-TeMaThuyecKuii miaH ouHoi GopMbl 0OyUEHUS

06 TpymoeMKOCTb 3aHATHII (dac.
a olgg 300 H22)— wopua
TPYA | AynutopH Aynuto TUYTIELO
oM y p KOHTPOJIS U
E Pa3nensl ¥ TeMbl THCIATUIMHBI koot | H. MIPOMEXKYT
; [0 3aHATUAM . SaHATHA Cp AT | ~p | oyHoif
5 (acez Jek \mupa | ¢ | JIK | 0P | | arTecTanun
X 1. KT. 0. | aKT yCIIEBAEMO
= o
2 yac.) o
Cemectp 1
[. MHOrOo4jeHsl OT OJHOUI 48 6 12 50 |4 4 62
nepeMeHHou. JlenumMocThb
MHOT'OYIEHOB
1. | OcuoBubie noHsTUA. KOopHU 22 4 4 24 |2 2 30 | UnguBuny
MHOT'OYJIEHA aJgbHas
pabota Ne
1
2. | HaubGonpiuii oOmuii 1eInTeNb. 26 2 8 26 |2 2 32 | UnguBuny
Pa3noxxeHre Ha HEIPUBOIUMBIE aJgbHas
MHOXHUTEITHN pabota Ne
2-3
2. MHoroujieHbl HaJ, YUCIOBBIMU 60 8 16 52 |4 4 62
MTOJISIMH
3. | MHuorouneuns! Hajg moeMm C u R 30 4 8 26 |2 2 30 | UuguBuny
aJgbHas
pabota Ne
4
4. | MHorouneHsl Hajg moyem Q 30 4 8 26 |2 2 32 | UnouBuny
aJgbHas
pabota Ne
5
[TpoMexyTodHast aTTeCTAIHS - 3auer ¢
OLIEHKOM
HNTOI'O no cemectpy ... 144 |14 |28 [102

3.2. Coaep:xanue 3aHATHI 110 BUIaM y4eOHOi1 padoThI

Tabnuna 6 — CojeprkaHue TUCIUTUIMHBI




HaumenoBanue paznena,

Conepxanue 3aHATUS

/T | TeMbI JUCIUILIMHBI
Cemectp 1

CoOeporcanue 1eKYUoHHO20 Kypca

1 MHorousiaeHsl OT OJJHOU
epeMeHHou. JlenumMocTh
MHOTOYJICHOB

1.1 | OcHOBHBIE NOHSTHSL. OnpeneneHye KoJiblla MHOIOWIEHOB OT OJHOM NEPEMEHHOM.
Kopuu mHOrOousIeHa OTHolIeHUE AETUMOCTA MHOTOWIEHOB. KOpHU MHOTOYJICHOB.

Teopema besy. Cxema I'opHepa u ee npuinoxenus. Dopmyiib
Buera.

1.2 | HaunGoabimmii o6mumit HOJ/I wmuorowrieHoB u wux cBoicTtBa. HenpuBoaumeie
nenurtenb. Pa3noxkeHrue Ha | MHOTOWIEHBI M WX CBOWCTBA. BhpineneHwe  KpaTHBIX
HETIPUBOUMBIE MHOHUTEJIEH Y MHOTOWICHOB.

MHOXKHUTEJIHN

2 MHoro4ieHsl Hajl
YHCJIOBBIMU MOJISIMU

2.1 | Muorounens! Haj mosieM | KommekcHple 4ywcna. OcHOBHas Teopema anreOpbl U
CuR cienctBuss  u3  Hee.  CBOHCTBA  MHOIOWIEHOB  C

neiicrButenbHBIMA - Kodd¢unmentamu. Cucrema Illtypwma.
Teopema ILltypma. AnreOpanueckue ypaBHEHHsI TPETbed U
YETBEPTON CTEIEHHU.

2.2 | MHorounensl Haj mojieM | PasznmoskeHue Ha MHOKHTETH MHOTOWICHOB C palliOHATbHBIMU

Q

kodpdunuentamu.  HenmpuBOOZUMOCTP ~ MHOTOWICHOB  C
paroHaIbHBIMU KO3 UITUCHTAMH. Kpurepuii
Dii3eHITerHAa.

CoOeporcanue npakmuieckux 3aHsamull

MHoro4ieHsl OT OJHOU
nepeMeHHou. JlenumocThb
MHOTOYJICHOB

1.1

OCHOBHBIE TOHATHA.
J1eTMMOCTh MHOTOUYJICHOB.

BrImmorHeHNEe OCHOBHBIX onepaunﬁ HaJa MHOT'OYJICHaAMH.
I[eHeHI/IC MHOTOYJICHOB C OCTAaTKOM.

1.2 | Cxema I'opnepa u ee Jenenne MHorouseHa Ha JMHEHHBIM JBywieH. Pa3noxkeHue
MIPUIIOKEHUS MHOTOYJIEHA 10 CTeNEeHU ABywieHa. OnpeneiaeHue KpaTHOCTH
Kops. Haubosbliee BO3MOXKHOE YMCIIO KOPHEH MHOTOWIEHA.

PaBeHCTBO MHOT'OUYJIEHOB.

1.3 | HOJl MmHOTOUJIEHOB Haxoxnenne HOJl MHOTOUJIEHOB U IMHEIHOE MTPE/ICTABIICHNE
HOJI wmuorounenoB. Aunroput™m EBximma. Haumensbiiee
o011ee KpaTHOE MHOTOWICHOB.

1.4 | KpaTHble MHOXHTEIN Otnenenne KpaTHBIX MHOXKHUTENIEH MHOTOUYJIEHA

MHOIO4JIeHa
1.5 | Hempusonumeie IIpuBoauMBIE M HENPUBOAMMBIE MHOTOWIEHBI. PaznoxeHue
MHOTOWICHBI MHOI'0O4JIeHa B IPOU3BEACHUE HENPHUBOIUMBIX MHOI'OYJICHOB.
Pasnoxxenue MmHOTOUIeHOB IO opmyre Teitnopa.
2 MHorounens! Haj

YHCJIOBBIMHU ITOJISIMU




Ne HaumenoBanue paznena,

/1 | TeMbI JUCIUILUIMHBI Conepxanne sansis

2.1 | KommuekcHble yucna Anrebpanueckas u TPUTOHOMETPUYECKAs bopmbI

KOMIUIEKCHOro yucna. Onepanuu HajJg  KOMIUIEKCHBIMU
YHCIIaMU B alireOpandecKkoi M TPUTOHOMETPUYECKOH hopMax.

2.2 | Muorouinen Hag nonssMu C | Pasnoxkumocts MHorowieHoB Hajg mnosieM C. 3aBUCHMOCTH

uR MEXKIYy KOPHSMHU MHOTOWICHA U €ro Kod(QQHUIUESHTAMH.
ConpsiKEHHOCTh KOPHEH MHOIO4WwIeHa C JACHCTBUTEIbHBIMU
kodpduurentamu. PasznoskeHue MHOrowieHa HAJA TOJEM
JIEHCTBUTENIbHBIX YHCENl B MPOU3BEACHUE HEINPUBOJAMMBIX
MHOKHTEJICH. .

2.3 | Otnenenue Haxoxnenue rpanui] JeHCTBUTEIBHBIX KOPHEW MHOTOYJICHA.
NEUCTBUTENBHBIX KOpHEH | OTaenenue NelCTBUTENBbHBIX KOpHEH MmeToom [lITypma.
MHOTO4JIeHa

2.4 | YpaBHeHuss Tperbeil U | Pemenue ypaBHeHUll TpeTbeil crenmeHu Meronom Kapnano.
YEeTBEPTOH CTENEHH Pewenune ypaBHeHnuit uerBepToit crenenu meroaom deppapu.

2.5 | MHorounensl Haj nosneMm | HaxoxkneHue 1enblXx KOpPHEW MHOrowleHa C  UElIbIMU
Q kodddunmentamu. HaxoxkneHue paluoOHaIbHBIX KOpHEH

MHOroujeHa ¢ ueiabiMu Koddduuuentamu. Haxoxaenue
paloOHATBHBIX ~ KOPHEW  MHOTOWICHA C  JPOOHBIMH
kodpunmentamu. Kpurepuit DitzeHmreitna.
[IpomexxyTouHas aTTecTamus - 9K3aMeH
HOpSII[OK OIcHUBaHUA ycnneBaeMoCcTn H C(l)OpMI/IpOBaHHOCTI/I

KOMIIETCHIIMH 00yYalolerocs B TeKylleil U MPOMeKyTOYHOM aTTeCTAlMu.

I[J'IH MOJIOKUTEIBLHOMN OIEHKH 110 pe3yiibTaTaM OCBOCHUS TUCHUIIJIMHBL 06yqa101ueMyc;1 HCO6XOZ[I/IMO

BBITIOJTHUTE BCC YCTAHOBJICHHBIC BHJIbI

yueOHOM paboTbl. OneHka pe3ynbTaToB padOThI

oOyuaromierocs B 0aymutax (1o BUJam) MpuBeIeHa B Ta0IHUIE 7.

Tabnuna 7 - bannbHO-peUTUHTOBAs OIICHKA PE3YIHTATOB YUECOHOU PabOTHhI

oOyuaroruxcs o Bugam (bPC)

VYuebnas Cymma |Bugst u pesynbptathl |OlI€HKA B aTTECTAIlUU bambr
pabota (Buzbl) |0ayioB |y4eOHOM paboThI (17 nenenn)
Tekymas 60 JIekInoHHEBIE 1 0anaa mnocemnienne 1 0-7
yueOHas 3aHATHUS (KOHCIIEKT) |JIEKIIMOHHOTO 3aHATUS
paboTa B (7 3ansTH])
ceMecTpe IIpakTrHueckue 1 6ana - nocemenue 1 14 - 42
(ITocemenue 3aHATUA (OTYET O MIPAKTUYECKOTO 3aHATHUSA
3aHATUH 110 BBIIIOJIHCHUU 3 0an1a — nocenieHye 1 3aHATHS U
pacnycaHuio U nabopatopHoit CYIIECTBEHHBIN BKJIA] HA 3aHSATHH B
BBITIOJTHEHHE paGortsr) (14 paboTy Bcelt TPy,
3aJjaHui) 3aHATUH).

WuauBuayansHble  |3a oqHy padory ot 2 no:

pabotsI (6 pabor) 3 6as1a (BemosHeHo S1 - 65% 12-30

3aJIaHH )

8




4 6as1a (BeInosiHEHO 66 - 85%

3aJIaHNi )

5 6ans0B (BeimosHeHo 86 - 100%

3aJIaHN )
HToro no texkyuiei padbore B ceMecTpe 26-79
[IpomexxyToun |40 1 Bompoc u 2 3amaun |10 6aJsia (oTBET HA BOMPOC) 10-40
as aTTecTalus 15 6as0B (penieHue o JHOM 3a1a4n)
(3auer)
HTOro no npoMeKyTo4Hoi arrecTannu (3K3aMeHy) 40 GaynoB
CyMMapHasi OlleHKA 10 JUCUHUILIHHE: CyMMma 6ajuioB TEKyIeld U TPOMEKYTOUHON
arrecranmu 51 —100 6.

5 MarepuajabHO-TeXHHYECKOE, NMPOrpaMMHOe U Yy4eOHO-MeTOAHYEeCKOoe
o0ecrnevyeHne TUCHUIINHBI

5.1 YueOHas iuTeparypa
OcHoBHas yyeOHasi JuTeparypa

1. Jlsmun, E.C. Kypc Beicuiel anreOpsl. [nexkTponHbiit pecype] : yueonuk / E. C.
JIsimuH — DneKTpoHHbIE TEKCTOBBIE NaHHbIe. - CankT-IleTepOypr : Jlanb, 2009. —
368 c. — Pexxum nocryma: http://e.lanbook.com/book/246

2. OxkyneB JI.A. Bricmias anredpa [Tekct] : yueOnuk mist By3oB / JL.S. OkyHeB. —
Cankrt-IletepOypr; Mocksa; Kpacuoaap: nans, 2009. — 335 c.

0) 1OMOJIHMTEIbHAS JIUTEepaTypa

1. Andepora, 3.B. Anrebpa u Teopus uucen [DIEKTPOHHBIN pecypc| : ydeOHO-
Metoauyeckuii komruieke / 3.B. Andeposa, 2.JI. bamtokeBuu, A.H. PomaHHUKOB. -
DNEeKTPOHHbIE TEKCTOBBIE JaHHbIE. - MockBa : EBpa3uiiCKuii OTKPBITBIII UHCTUTYT,
2011. - 279 C. - Pexum JOCTYIIA:
https://biblioclub.ru/index.php?page=book&i1d=90645

2. Konecuuxora X. B.Meroanueckoe nmocobue "JlabopaTopHbie pabOThI 10 TEOPUU
MHorowieHoB" (CnemuanbHocTh: 032 100 "Marematuka ¢ JOMOJHHUTEILHOU
CHEIUATBHOCTHIO", KBaTU(UKAIUS: YIUTENb MaTeMaTuku u nHbopmatuku) [Tekcr] /
Konecnukosa K. B., Ocunona JI. A., [Tonemyxk I'. I'. ; denepanbHoe areHTCTBO MO
oOpazoBanuto, Kyz0acckas rocymapcTBeHHas IeJaroruvyeckas akaeMus. -
Hogoky3snenk : [Ky3I'TIA], 2007. - 66 c.
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VY4eOHble 3aHATHUS 110 AUCUUIIIMHE TPOBOAATCA B yueOHbIX ayautopusix HOU Keml'Y:

Anrebpa 216 Ayputopusi METOAMKM MAaTeMaTH4yecKoro passutus u|654027,
MHOTOYJICHOB|0OyUeHHsI MaTeMaThke Yd4eOHas ayauTopus Ui npoBeaeHus | KemepoBckas
3aHSATHH JICKIIMOHHOTO THIIA, CEMHUHApPCKOTo (TpakTudeckoro)|obmacts - Kysoacc,
TUNA, Ui TPYNIOBBIX M WHAWBUAYAIBHBIX KOHCYJbTAaIMiA,|T.  HOBOKy3HEIIK,
TEKYIET0 KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTeCTalluu np-kT [InoHepckuii,
Cnenuanu3upoBanHas (ydyeOHas) meOenb: JJocka MesoBad,|1.13, mom.1
kadenpa, CTOIBI, CTYIIbs

OO6opynoBaHue I MIPE3CHTAMK y4eOHOr0 Marepuaia: J0CKa
UHTEPAKTHBHASA, KOMIIBIOTEp NPEnojaBareisi ¢ MOHHTOPOM,
IPOCKTOP, aKyCTUYECKast CUCTEMa, SKPaH

Hcnonpzyemoe mnporpammHoe obecrneuenne: MS Windows
(Microsoft Imagine Premium 3 year mo cyOmuieH3MOHHOMY
noroBopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.),
LibreOftice (cBoboano pacmpoctpansemoe [10), antuBupycHoe
ITO ESET Endpoint Security, murnensust NeEAV-0267348511 no
30.12.2022 r.; Mozilla Firefox (cBobGomgHO pacmpocTpaHseMoe
[10), Google Chrome (cBoGomHo pacmupoctpansiemoe I[10),
Opera (cBoOomgHOo pacmpocrpansiemoe [10), Foxit Reader
(cBobomHO pacmpoctpansiemoe I[10), WinDjView (cBobogHO
pacnpoctpansiemoe [10), SAnpexc.bpayszep (oredecTBeHHOE
cBoboaHO pactpoctpansemoe [10).

Hutepuer ¢ obecnieuennem nocryna 8 JOC

5.3. CoBpemeHnHbIe npodeccuoOHAJIbHbIE 0a3bl JaHHBbIX U HHPOPMAITUOHHBbIE
CIPaBOYHbIE CHCTEMBI.

Hepeuens CIIB/l u UCC no aucuuiuinHe

1. OOmepoccuiickuii MaTeMaTHYECKUN opTal (MHGOPMAaIIMOHHAS CUCTEMA) -
http://www.mathnet.ru/
2. Nndopmanmonnas cucrema «EqmHoe okHO gocTyna K 00pa3oBaTelbHbIM

pecypcam» - http://www.window.edu.ru.

6 MHuble cBeaeHus U (WIH) MATEPHUAJIBI.
6.1.IlpumepHbIe TeMbI NIUCHbMEHHBIX Y4eOHbIX Pad0T
NuauBuayanbHas padora Nel

Bapuant (oOpaseir)

Ilonw3ysace cxemoti I'opuepa, paznosxcumes MHo204N€eH f(x) no cmeneHam X — X
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fx) =2x>—4x3+x%2-8, x,=3

NuauBuayanbHass padora Ne2
BapuanT (o6pazerr)
Haiitu HOJ] Mmuorounenos f(x) u g(x)
f(x) =3x% — x> — 3x* — 14x3 — 11x% — 3x — 1,€ R[x]

g(x) =3x5 +8x* +9x3 + 15x% + 10x + 9

NuauBuayainbHas padora Ne3
Bapuant (oOpaseir)

OT/enuTh KpaTHbIE MHOKUTEIN MHOTOYJICHA:
flx) = f(x) = x® — 10x> + 42x* — 96x3 + 128x% — 96x + 32

NuauBuayaabHas padora Ned
Bapuant (oOpaserr)

OTaenuts JelCTBUTENbHbBIE KOPHU MHOTOUJIEHA ¢ TOYHOCTBIO 110 1, Hcnonb3ys Teopemy LlTypma:
fx) =x*—4x3+x? +3x + 2.

NuauBuayaiabHas padora NeS
Bapuant (oOpaseir)

PemnTe ypaBHeHnue 1o popmynam ®eppapu x* + 2x3 +x2 -1 =0

NuauBuayaabHas padora Ne6
Bapuant (oOpaseir)

HaiiTu Bce pannoHanbHble KOpHU MHorowiena 3x* + 5x3 + x2 + 5x — 2

6.2 IlpumepHbIe BONPOCHI U 3aIaHus / 321a4H V151 IPOMEKYTOYHOM
arrecTanuu
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Tabnauua 9 - IlpumepHbIe TeopeTHUEeCKHE BONPOCHI U MPAKTHYECKHE 321a4YH K

3a4ery
Paznenel u [IpumepHbIe [IprMepHBIE TPAKTUYECKUE 3a0aU1
TEMBI TEOPETUYECKUE
BOIIPOCHI

MHOro4wieHsl OT OHON NEePEMEHHOMN. J{eTMMOCTh MHOTOUYJICHOB

1.1 OcHoBHBIE
nousTusi. Kopuu
MHOTO4JIeHa

1.MHOTrO4JIEHBI oT
OJIHOM TIEPEMEHHON X

HaJl 00J1aCThIO
nenoctHoctn K, ux
paBeHcTBO. Omnepanus

cinoxxkenus Ha K [x/, ee
OCHOBHBIE
cBoiicTBa..Onepanus
yMmHOxeHust Ha K [x], ee
OCHOBHBIE CBOICTBA.

2. KopHu MHorouseHa
u3 K [x]/, HeoOXxoaumoe
Y IOCTaTOYHOE YCJIOBUS
KOPHSIL.

3.Teopema bezy.

4..KpartHbie KOpHHU
MHorowreHa m3 K [x].
Teopema 0
HauOOJIbIIIEM YUCIIe
MHOTO4YJIEHa B 00JIacTH
LIETTOCTHOCTH.

5. lenenue f (x) € K [x]
Ha JIBYYJICH x-a,
BO3MOKHOCTh u
OJIHO3HAYHOCT.

6. Cxema ['opHepa u ee
MIPUMEHEHHE JUTSt

nenenus f(x) € K [x] Ha
JIBYYJICH X-d.

1. Haiitd cymMmy, pasHoCTb H [pOH3BEIEHHE MHOTOYJIEHOB:

a) f(x) =2+ (14i) x —3ix% g (x) = —2ix + ix® + x*€ Z[i][x],
rie Z[il=1{a+bi|a, b €Z} —konblo UEJBIX rayCCOBCKHX
ymcel;

6 f () =1+ @—0s g()=3i + ix+ (I + ) 2€ Z[II[x];

2. Ucnombays cxemy lopuepa, paspenutb B Kosblie K [x] MHOro-
ujieH f (x) Ha JMHEAHBIA ABYYJIEH X — a:

a) K=2,fx)=x*—-3*4+x—1,a=2
6) K=2,f(x) = 9% + 8x% — 10x, a = —3;

5. Mcnonb3ys cxemy [opHepa, ompeienuTb KpaTHOCTb k; KOpIis
o,; MHOTOUJIeHa [ (x¥) ¥ pasnoXuTh f (X) Ha COOTBETCTBYIOIME MHOXH-
TeJu:

a) f(x) =x5—5xt + 7x® — 242+ 4x — 8, o = 2;

6) [ (x) = x® + 7x* + 16x% 4 8x2 — 16x — 16, & = —2;

B) /() = x° — 1564 + 763 — 1402* + 755 — 125, @ = 5;

6. Haiitu Takue 3HaueHHs @ ¥ b, IpH KOTOPHIX YHCJIO o OBLIO OBl
KOpPHEM MHOTOWJIeHA f (X) KPaTHOCTH He HMXe, ueM k:

af)=x+ad+bx+1,a=—1k=2
6) f(x) =x>—x*—4x® 4+ ax®+bx+ 1, a=1,k=3;
B) f(x) =ax"t4-bx"+1,a=1, k=2

Paa/ioXuTtb Ha npocteiiiune ApoGH paloHaNbHYIO APoGh
x34+2x—3
3
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1.2
HauOonpmmii
oo
JEeJIATEND.
Pasznoxxenne Ha
HETIPUBOIUMBIC
MHOXKHUTCIIN

7.HOL (f(x); ¢(x)), ero

BBIPOKCHHE yepes
HCXOJIHBIC
MHOT'OYJIECHBI.
Anropurm EBkinpa.
8.IlpuBoanmbIe U
HETPUBOIUMBIE
MHOT'OYJIEHBI Hax
moiieM P. OCHOBHEIC
CBOMCTBa
HETIPHUBOIUMBIX
MHOT'OWICHOB
noseM P.
9.Teopema 0
Pa3IoKCHUH
MHOrowieHa u3 P [x] B
MIPOM3BEICHUC
HETIPUBOIUMBIX
MHOKUTEIEH HaI
IOJIeM P.
Kanonunueckoe
MpeACTaBICHUE
MHoOrowIeHa Haja P.
10.0Tnenenune KpaTHbIX
MHOXUTENEH y
MHoOrowieHa u3 P [x].

Hazg

1.Hatitu HOJl » HOK MHOro4wieHoB
r)f(Ec)]-=x“ o+t gU)=x—2 f x—
—2€Q[x}
0 fx)=x"42x° 4 26 4 2x + 2, g (x) = »* 4 3x*4-2€ Q[x];
f)=x—102+1, gx)=2—4V 2% 4622 +4V 2% +
A+ 1 €R[x]
XK) f()=xF (1= x4+ x*—ix2—1,
—(—i)2—x+1€C[x]

g(x) = x* — ix® —

. Brigenurs KpaTHble MHOXHTEJAH MHOTO4J/I€Ha

fx)=33—22 4+ x4+ 1 €Q[x].

1. Han kakum u3 monefi Q, R unu C NPHBOAMMBI MHOrOWJIEHBI:

a) f (x) = 22 — 10x 4 21; 6) g (x) =24 —3x—5;
B)h(x) =3x*+ x4+ 3; Nekx=x4+2x—1

11. BbineNuTh KpaTHble MHOXHTENH MHOTOWIEHOB M HafTH HX
KOPHH:

a) f (x) = x* — 15x® — 10x® 4 60x + 72;

6) f(x) =x%—Tx®— 24 4 12¢ 4 §;

B) f (x) = 2x8 4 6x° 4 6x* + X3 — 32 — 3x — 1;

2. MHOro4jeHbl HaJ YMCJIIOBBIMU ITOJIIMUA

2.1
MHoTo04JIeHBI
Hap rojieM C u
R

11.0cHoBHass Teopema
anreopsl.

12. ®opmyns! Buera.
13.MHorounensl u3 R
[X] U UuX OCHOBHBIE
CBOMCTBA.

14. Cucrema ¢QyHKIuit
[Itypma. Meron
[Hrypma.

15. ®opmynsl Kapnano.
16. Meton ®@eppapu.

1. Hafitu HOpPMHpPOBaHHBIi MHOrOYNeH HaMMeHblleli cTeneHH C
JIeACTBUTENILHBIMH KO3(HIIHEHTaMH, HMeEIOILHIi:

a) mpocToii KopeHb 2 - i M IBYKpaTHbIi KopeHb 1;

6) npocroii KopeHb —3 W IBYKpaTHHIA KOpeHb 1 — i;
2. HMccnenoBaTb M pelINTb «HEMOJHbIE» KyGHYECKHE ypaBHEHHMS:
a) x3 4 12x + 63 = 0; 6) x® + 9x — 26 = 0;

4, CyMMa IBYX KOpHell MHOTrOuJieHa

flx) =242 — 2 —Tx+ A

pasHa 1. Haiitu A.

2.2
MHuorouieHsl
Haj noneM Q

17.MuorouyieHsl  Hax
roJjeM 0 ,
MIPUBOIUMOCTD

MHOTOWJIeHa f(X), Tae

deg f(x)=2 wnmm deg
f(x)=3.

18. Jlemma I"aycca 1.
19. Jlemma I'aycca 2.
20. Kpurepuit
Ol3eHITeHa.

21. OtneneHue uUenbIX
KOpHEH Yy MHOTOYJICHOB
c [ENTBIMA
KO3 PHUIHEHTAMH.

1. Hafitn paunvoHa/nbHble KOPHH MHOTOYJ/IEHOB:
a) [ (x) = x® — 11x2 4 38x — 40;
6) [ (x) = 3x* + -é~x3+x2—2x+ —;-;

2. BbifiCHUTb, KaKue U3 YKa3aHHbIX HHXKe MHOTOWIeHOB 2-fi u
3-it cremeHM MPHBOJLMMBL HaJ moJieM Q panHOHaNbHBEIX YHCeJ, B Clyyae
NPHUBOAMMOCTH PasNOKUTh MX HA MHOMHTENH, HENPHBOAMMEIE Haj MO-
aem Q:

a) f(x) = 32— 2x — 1; 6) f(x) =2x2 —3x + 4;

B f() =x—x+ 4 1) f (x) = 3x°4-4x% 4 4x+4;

4. Tons3ysice kpurepueM Oifi3eHmTeliHa, NOKa3aTh HENPUBOIH-
MOCTb Haj noseM Q MHOrO4J/ieHOB:

a) f (x) = 2¢® — 153 + 21x — 24;
6) [ (x) = 3x® — 20x* + 30x2 — 20x + 20;
B) [ (x) = 4x7 — 21x5 4 28x% — 14x2 — 35;
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22. Otnenenue
palMOHANBHBIX KOpPHEH
y  MHOIOWIEHOB  C
LHeNbIMU U JAPOOHBIMU
KO3 PHUIHEHTAMH.

CocraBurens (n): Ocumnosa JI.A., nouent kadp. MOMM

(pamunus, unuyuanst u dondxcHocms npenodasameinst (ei))
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