IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

I[OVI}KHOLTB Hupextop KI'TIM ®I'EOY BO «KemI'¥Y»
Hata 1 BpemMs: 2024-02-21 00:00:00

icEpC TR R AL R 31 0deme7se0asbotareass
POCCUHCKOU ®EJEPAITAU
denepanbHOE TOCYIapCTBEHHOE OI0/DKETHOE 00pa30BaTEeNbHOE YUPEXKIEHHE BBICIIIETO
o0OpazoBaHus
«KeMepoBcKHii rocy1apCcTBEHHBIH YHHBEPCHTET?
Ky30acckuii ryMmaHHTapHO-IIEAarOTHYECKHI HHCTUTYT

(Dal(y.]'IBTCT I/IH(I)OpMElTI/IKI/I, MaTE€MaTHKH H SKOHOMHKH
Kacﬂbeﬂpa MAaTCMaTHKH, CI)HBHK]/I U MAaTEMAaTH4YECKOIo MOICIIHPOBAHH A

«YTBEPXKIAO»
Hexan ®UMD

A.B. ®omuna

«9» deppans 2023 r.

Padouasi nporpaMma JUCIHUTITHHBI

b1.0.11.06 Anredopa MHOT04JIeHOB
HamnpagiieHue moJAroroBku
44.03.05 Iexarornuyeckoe oopasoBanue (¢ ABYMs NpOoGHISIMHA MOATOTOBKH)
HampasneHHOCTh (1Tpoduiib) MOArOTOBKU
«MaremaTuka u @U3HKA»

[Iporpamma GakanaBpuaTa

KBanudukariys BITyCKHHKA
bakanasp

®opma 00yyeHus
Ovunas

["ox nabopa 2021

HoBoky3neuk 2023



OraasjeHue

| LIEJIBb JUACITHTIIIMIHBL. .....vvvvvreeeeeeeeeeeennsreseeeeeeeeeaeaansssseeeseeeesssssnsssssssseesesesssssssssssseeens 3
1.1  DOPMUPYEMBIE KOMIIETCHITHM .....eeeeeruerrreeeenerrreeeesanssreeeesssssseesesssssseesesssseeeeeans 3
1.2 WHAUKATOPBI JOCTUIKEHUS KOMIETCHITHM .....vvveeeeeeeirreeeenierreeeeenaerreeeennnneeeeens 3
1.3 3uanus, ymeHus1, HaBbIKU (3YB) MO JUCIUTIIMHE .....covvvveeiieeiiienieenieeeieene 4

2 OOBEM U TPYIOEMKOCTH AUCIUILINHBI IO BUJaM YUEOHBIX 3aHITUNH. DOpMBI

TIPOMEKYTOUHOM ATTECTALIMM. ..eeeeeerereraunnerrrreeeeeesessansnsssereeeesssessnsasssssseeeesssessnnnnnsssnns S
3. YueOHO-TeMaTUUeCKUH TIJIaH U COACPIKAHUE JTUCITUTIIMHBL. ....cccvveeeeerreeenreennsn 6
3.1 VHEOHO-TEMATHUECCKUM TITAH ....veevuvreenereeereenereensreesseesnseesseeensseessseesnsessseesnseeenns 6
3.2. ConepkaHue 3aHATHH 110 BUJIAM YUCOHOH PAOOTHI ....c.evvveeerieeeiieeeeiiee e, 6

4 TlopsimOK OIICHUBAHMS YCIIEBAEMOCTH M COOPMHUPOBAHHOCTH KOMIIETEHIIUMA
00y4YaroIerocs B TEKyIICH U IPOMEKYTOUHON ATTECTAIIHM. ......veeeevveeervreeesnveeeannn. 8

5 MarepuanbHO-TEXHUYECKOE, TPOrpaMMHOE U YYeOHO-METOIMUECKOe 00ecTeueHre

JUACIIHTITIMEHBL .. .. eentteeateeeatee et et esateesatee st e st e e bt e ebteesateesabeesabeeembeesaseeebeeenmneenaneens 9
5.1 VUCOHAS JTUTCPATYP A ceccuvveeeeerreeesrreeesreeeeeireeesssreeessreeesseeessssseessssesessssssesssseesnns 9
5.2 MatepuanbHO-TEXHUYECKOE U TIPOrPaMMHOE 00€CTICUeHUE JTUCIUTIINHBI ...... 10

5.3. CoBpemenHbIe TpodeccroHalIbHBIC 0a3bl JaHHBIX U HH()OPMAIIMOHHBIC

CITPABOUHBIC CHCTEMBL. ....vvveieeeeieiieeeeenerreeeeeaasreeeeesassseeesesssseeesssssssseeessssssssessassssssens 10
6 lIHble CBEICHUS U (MITH) MATCPHAIIBL. ....ccccuveeeeerreeerreeeeveeeenseeeessseeesssseeesssseeens 10
6.1.IIprumepHbIE TEMBI MUCHbMEHHBIX YUEOHBIX PAOOT ... veeeeveeerreeiieeireerireenveenneens 10

6.2 [IpuMepHBIe BOIIPOCHI U 3aaHus / 3a7a49H JJISI IPOMEKYTOYHOM arTecTaruu 11



1 leap TUCHUIIHHBI.

Henvo usyuenusa oOucyunaunvl sBisieTcs (GopmupoBaHue HeoOXomauMon 0a3bl
3HAHUU I UCHOJIB30BAaHUS MaTEMAaTHUECKHX METOJ0B M MAaTEMaTUUYECKUX MOJEIICH
B pelieHuH MNpo(EecCHOHANBHBIX 3aJa4, a TaKXke pa3BUTHE MaTeMaTHYECKOIro
MBIIIUICHUS U KYJIbTYpbl Y 00ydaronuxcs. M3ydeHue 3Toro Kkypca gaeT BO3MOKHOCTh
CTyJICHTaM IOHSThH JIOCTOBEPHOCTh MPUMEHIEMBIX B IIIKOJILHOM KypCe aJrOpUTMOB.

B xone wm3ydeHus aucuuiuiuHbel Oynetr chopmupoBana kommereHmus ITK-1
(cmocoOeH HCIMOJb30BaTh CICHANIbHBIC HAyYHbIE 3HAHUS JUCHUIUIMH NPOQUIIs
"MaremaTtuka" B IeJarorudyeckou IesiTeIbHOCTH )

1.1 ®opmupyembie KOMIETEHUH

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETSHIINH

HaumeHnoBanue Buzia HaumenoBanue Kon u Ha3BaHMe KOMIIETEHLIUU
KOMIIETEHIINU KaTeropuu (TpyIisl)
KOMIIETEHIINH
[Mpodeccrnonanshas IK-1 croco0OeH WCII0JIb30BATh
crieManbHble Hay4HbIe 3HaHUS
mucuuuinH - npodunst  "Matemaruka” B
Ne/1IarOrMYecKoi AeATeNbHOCTU

1.2 MuaukaTopbl JOCTUKEHUST KOMIIETEHIMH

Tabnuua 2 — UHauKaTopsl JOCTUKEHUS KOMIIETSHITNHN, (OpMUpYEMbIe JUCITUTUTHHON

Kon n na3panne Nuaukatopel JOCTUXEHUS JvcuMniInHbl ¥ TPaKkTHKH,
KOMIICTECHITUH kommneTeHuu mo OITOII (hopMupyOIIe KOMIETEHIIUIO
OIIOI1
MK-1 cnocoben | [IK 1.4  emoncrpupyer | 51.0.10.01 Jluneiinas anredpa
HCIIOJIB30BATh CIIELIMAIbHBIE | BIIAJCHUE ClIeLIMaIbHBIMU f}i 5%130'02 Matemaruieckuit
Hay4HbIE 3HAHUS | HAYYHBIMH  3HAHHAMH B | 11 51003 Teomerpus
JUCLUTIINH npoduns | mpeaMeTHOM 001acTu | 51.0.10.04 Teopus uncen
"Maremaruka" B | “MaremaTuka”, 51.0.10.06 DiieMeHTapHas
IeJaroru4ecKkoi ITO3BOJISIOIMMHU MaTeMaTuKa
JEATEIbHOCTH OCYIIECTBIISTH 51.0.10.07 HuckperHas MaTeMaTuHKa
o0OpasoBaTenbHBIA MPoIECC B E}g%ggg E/f OpHs H300pakeitii
.O. . aTeMaTHU4dYCCKasda JIOTUKaA
JIAHHOH MPEMETHOM 00JIACTH | K1 .0.10.10 Teopust BEpOATHOCTEMH U
B CHCTEME OCHOBHOI'O ¢ | MmareMaTH4ecKas CTaTUCTHKA
CpEIHETO 061]_Ier0 B51.0.11.02 Maremarudueckue

MoienH (PU3UIECKUX MPOIIECCOB
Bb1.0.12 Metouka o0y4eHus u
BOCITMTaHMA 10 podmo "MatemaTrnka"
b1.B.01 MaTteMaTHKa B UCTOPUIECKOM
pa3BUTHH

b1.B.03 OuenuBanue 1 MOHUTOPUHT
00pa3oBaTENbHBIX PE3YJIHTATOB
00y4aroIerocs Mo MaTeMaTHKe

b1.B.05 YncneHHbIE METOABI

oOpazoBaHus



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

Kon u na3ssanue
KOMIIETEHI[NHA

HNupukaropel JOCTHXEHUS
koMmmerennuu mo OITOIT

I[I/ICI_II/IHJII/IHBI " IPAaKTUKH,
(hopmMupyrommre KOMIETSHITUIO
OI1OIT

Bb1.B.07 Pemenue 3aga4 rocyiapcTBEHHOM
UTOTOBOI aTTECTAlH 110 MaTEeMaTHKE
b1.B.09 MaremaTuueckue METOIbI
00paboTKN pe3ysIbTaToOB HAYYHBIX
HUCCIIEI0BaHUAN

b1.B.JIB.01.01 Opranmzanus yueGHO-
HCCIIeOBATECIECKON ACATEIEHOCTH
o0yJaromuxcs Ipy H3YYCHAN PH3UKO-
MaTeMaTHIeCKUX TUCIUTUINH
b1.B.JIB.01.02 Opranusauus 0poeKTHOH
JeATeIbHOCTH 00y4aronuxcs IpH
N3y4YeHUH (PU3UKO-MATEMaTHYECKUX
JUCIUATUTHH

Bb2.B.01(IT) IIpousBoacTBeHHas
npakTuka. [IpoduiabHas mpakTika
B3.01(I") TToaroroBka K cmaye u
cava rocyJapCTBEHHOTO dK3aMeHa
B3.02(11) BrImosrHeHUE U 3amuTa
BEIITYCKHOW KBaTH(PUKATMOHHOW PabOTHI

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

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

Ko 1 HazBanue

Nuaukatopel JOCTUXEHUS

3nanus1, ymeHusi, HaBoIku (3YB),

KOMIICTESHITUN KOMIICTEHITUH, (hopMupyeMble TUCITUTUTMHON
3aKpeIUICHHBIC 3a
JUCHUTUIMHOMN
IK-1 crocoben | [IK 1.4 Jlemonctpupyer | 3HaTh:
HUCIIOJIB30BAaThb BJIaACHHUC CrICouajJdbHBbIMU | - Hay4HOE COJIEPKaHUE U COBPEMEHHOE
CrielMagbHble HAy4YHbIC | HAYYHBIMU § SHAHWAMH B | cocrosmme mpeMETHON 06aacTH
3HAHUS JUCUUILINH | IPEAMETHOU obmactu | ., Are6pa MHOTOUTEHOB”, TIEKAIIEE B
npoduns "Marematuka" | “Maremaruka’,
B R A I — OCHOBE TPET0/1aBaeMOro yueOHOoro
NesATeIbHOCTH OCYIIECTBIIATE npeamera “MaremaTika”
o0pa3oBaTeNnbHBIA Mpolece | - METOJBI IPOBEACHUS HAyYHOTO
B JIAHHOM  IIPEIMETHOM | MCCIIe0BaHUS B MPEIMETHON 00IacTh
obmactu B CHUCTEMCE | “AnreOpa MHOTOUJIEHOB”;
OCHOBHOTO M CPCIHETO | v o

o01iero oopazoBaHus

- ICTIOJIb30BaTh HAYYHbIC 3HAHUS
npeaMeTHoOM obnactu “Anredpa
MHOT'OUYJIEHOB” B MIE€arOrMuecKou
JeSITeBbHOCTH 10 TPOPHUITIO
MOJITOTOBKH;

- MPUMEHSThH HAYIHBIC 3HAHUS
npeaMeTHoM obnacTu “Anredpa
MHOTOYJICHOB” MPHU pa3padOoTKe
o0pa3oBaTeNbHbIX IPOrpaMM, pabouux




Kon u na3ssanue
KOMIIETEHI[NHA

HNuaukartopel JOCTUXEHUS
KOMIICTCHITNH,
3aKpEIUICHHBIE 32
TUCLIUILTUHON

3Hanus1, ymMeHusi, HaBblku (3YB),
hopmupyemMbie TUCITUTUTHHON

MporpaMM y4eOHBIX MPEAMETOB, KypCOB
BHEYPOYHOH JEATEITbHOCTH;

Bnanets:

- METOJIJaMH HAYYHOT'O HCCIICIOBAHUS B
obJyacTu anreOpsl MHOTOUYJICHOB;

- croco6amMu NoJTydeHHs HHGOpMAaIuu
0 COBPEMEHHOM COCTOSIHMH HAyYHBIX
WCCIICIOBAaHUH B MPEAMETHON 001acTu
“Anredbpa MHOTOUYICHOB”

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

Ta6nuna 4 — O0beM U TPYAOEMKOCTb JTUCHUILIMHBI 110 BUJIaM YUEOHBIX 3aHATHIMA

. O0BéM vacoB 1o Gpopmam
OO6m1ast TpyA0€MKOCTh U BHJIBI y4eOHOM paOOThI 110 oByueHus
JUCLUIUIMHE, IPOBOIUMBIE B Pa3HBIX opMax 0O 0300 300
1 O0mast Tpy10€MKOCTh JUCITUTITMHBI 144 144
2 KonTakTHas pabora 00y4aroumxcs ¢ pernojaaBaresieM (1o 42
BHJIaM Y4YeOHBIX 3aHSTHH) (BCEro)
AynuTopHas pabora (Bcero): 42 16
B TOM YHCIIE!
JIEKIIUHU 14 8
MIPaKTUYECKHE 3aHSTHsI, CEMUHAPbI 26 8
IIPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTUBHOU hopme 10 4
B JIEKTPOHHOHU (hopMme
Bneaynuropnas padota (Bcero): 104
B TOM 4YHMCIIe, MHIUBUAyalIbHAs paboTa 00yyaromuxcs ¢
npenojaBaTesieM
MIOJITOTOBKA KYPCOBOM pabOThl /KOHTAKTHAsl paboTa
TpYIIOBast, MHAWBUIYaIbHAsI KOHCYJIbTAIUS U HHBIC BUIBI
yueOHOI IesTeTbHOCTH, IPEAyCMaTPUBAIOIINE TPYIIIOBYIO
WM MHAWBUIYAIBHYIO paboTy 00y4aroImuxcs ¢
pero iaBaTenem)
TBOpUecKasi pabora (3cce)
3 CamocTosTenbHast pabota 00ydaromuxcs (BCero) 104
4 TIpomexyTouHas aTTecTanys o0yJyaroIerocs 3aueT ¢ OLEeHKOMN




3. YueOHO-TeMaTHYeCKHUH IJIaH U coacpKaHue IUCHUIIINHBI.

3.1 YyeOHO-TEMATHYECKUH MJIAH

Tabnuna 5 - YueOHo-TeMaThuyecKuii miaH ouHoi GopMbl 0OyUEHUS

00 TpymnoeMKOCTh 3aHATHII (Jac.
s [000 3c1>0( h—| wopua
TPYX | AynutopH Aynurop PORYTHETO
- KOHTPOJISI U
E Pa3nensl ¥ TeMBI TUCIHATIIHHBI I‘z(e)l;[T : H. MPOMEXYT
; 110 3aHATUSAM . SaHATHA Ccp | 33T | ~p | oyHoif
z (sces JeK | mpa | - [JeK | 1mp | - aTTeCTAINN
5 II. KT. . | aKkT yCTeBaeMo
= 9 CTH
S uac.)
Cemectp 1
1. MHOrOWIE€HbI OT OHOU 48 6 12 50 (4 4 62
nepeMeHHou. JlenmmMocTh
MHOT'OYJIEHOB
1. | OcuHoBnsie noustus. Kopuu 22 4 4 24 |2 2 30 | UnguBumy
MHOTOYJIEHA ajbHas
pabota Ne
1
2. | HaubGoapmnii oOnHii NeIUTEND. 26 2 8 26 |2 2 32 | UnguBumy
PasnoxeHre Ha HEMPUBOIUMEIE ajbHas
MHOXHUTEJH pabota Ne
2-3
2. MHoro4jeHsl Haj YUCIOBBIMU 60 8 16 52 |4 4 62
TTOJISIMH
3. | Muorowrens! Hag moinem C u R 30 4 8 26 |2 2 30 | UnguBumy
ajbHas
pabota Ne
4
4. | Muorounensl Haja mojiemM Q 30 4 8 26 |2 2 32 | UnguBumy
ajbHas
pabota Ne
5
IIpomexxyTouHast arrectamus - 3auer ¢
OLICHKOM
HNTOI'O no cemectpy ... 144 |14 28 | 102

3.2. Coaep:xanue 3aHATHI 110 BUIaM y4eOHOi1 padoThI

Tabnuna 6 — CojeprkaHue TUCIUTUIMHBI



HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/Tl | TEeMbI IUCHUILIMHbI
Cemectp 1

Coodepatcanue 1eKYuoHHO20 Kypca

1 MHorouwieHsl OT OJHOU
NepeMeHHOoM. JlenMmMoCTh
MHOTOUJICHOB

1.1 | OcHOBHBIE TOHATHS. OmnpeneneHne KoJjblla MHOTOWIEHOB OT OJIHOM IEPEMEHHOM.
Kopuu MHOrO4NI€HA OTHoleHNE AETUMOCTH MHOTOWIEHOB. KOpHU MHOTOUYJICHOB.

Teopema besy. Cxema 'oprepa u ee npuiioxeHusi. DopmyIisl
Buera.

1.2 | HauOompnunii oommii HOJl wmuorowienoB u wux cBoiictBa. HenpuBonumbie
nenurtenb. Pa3noxkeHue Ha | MHOTOWIEHBI M UX CBOWCTBA. BblneneHue  KpaTHBIX
HETIPUBOTUMBIE MHOKUTEJIEH Y MHOTOWIECHOB.

MHO>KUTEH

2 MHorouneHsl Haj
YHCIIOBBIMU MOJISIMU

2.1 | Muorowiensl Hag ojeM | KommuekcHsle uncia. OcHOBHas Teopema anredOpbl U
CuR cnenctBuss w3 Hee.  CBoiicTBA ~ MHOTOWIEHOB €

neiicTBuTenbHBIMU - Kodpdurmentamu. Cucrema Iltypma.
Teopema lltypma. Anrebpanyeckue ypaBHEHUS TpeThed U
YETBEPTOU CTEIICHH.

2.2 | MHorounieHsl Hag nojieM | PasznoskeHre Ha MHOXKHUTEU MHOTOUYICHOB C palliOHAIbHBIMU

Q

kodpunmrentamu.  HempuBOIUMOCTP ~ MHOTOYICHOB  C
palMoHaIbHBIMU KO3 HHUIIECHTAMH. Kpurepuii
OU3eHIITeErHA.

Cooeporcanue npaxmudeckux 3aHAmull

1 MHorounessl 0T OIHON
nepeMeHHou. JlenumocTs
MHOT'OYJICHOB
1.1 | OcHOBHBIE IOHATHSL. BrinosiHeHnE OCHOBHBIX ONE€palvii Hal MHOTOYJIEHAMH.
JeanMOoCTh MHOTOWICHOB. | JleieHHEe MHOTOUYIECHOB C OCTATKOM.
1.2 | Cxema I'opuepa u ee Jlenenue MHOrousjeHa Ha JUHEHHBIA IBy4YsieH. Pa3noxeHue
MIPUIIOKEHUS MHOTO4JIEHA IO CTENEHU ABywieHa. ONpeneneHe KpaTHOCTH
kops. HaubGonbliee BO3MOXKHOE YMCIIO KOpPHEH MHOrOYIEHA.
PaBeHCTBO MHOTOYJIEHOB.
1.3 | HO/] MHOTO4JIEHOB Haxoxnaenne HOJ MHOTOUYJICHOB u JIMHEWHOE
npenacrasienue HOJ[ muHorowienoB. AnroputMm EBkiunna.
Haumensbiee oOmiee kpaTHOE MHOTOWJIEHOB.
1.4 | KpaTtHble MHOKHTETH Otnenenne KpaTHBIX MHOKUTENIEH MHOTOYJICHA
MHOI'O4JICHa
1.5 | HenpuBonumeie [IpuBoguMBIE M HENPUBOAMMBIE MHOTIOWIECHBI. PasnoxeHue
MHOT'OYICHBI MHOTrOYJIEHa B IPOU3BEACHUE HENPUBOJIUMBIX MHOTOYICHOB.
Paznoxenue MHOTO4WIeHOB 10 dopmyse Teitnopa.
2 MHorouneHsl HaQ

YU CJIOBBIMHU ITOJIIMU




HaumenoBanue pasnena,

Coneprxkanue 3aHATUA

/Tl | TEeMbI TUCHUILIMHBI

2.1 | KommiekcHble uncia Anrebpanyeckas 51 TPUTOHOMETPUYECKAs (bopmbI
KOMIUIEKCHOro uyucia. Onepauum HajJg  KOMIUIEKCHBIMU
YuCIaMM B aire0panueckol M TPUTOHOMETPHUUYECKOU
dhopmax.

2.2 | MHuorouwinedn Han nosisiMu | Paznoxumocts MHoOrousaeHoB Haja mnojeM C. 3aBUCHMMOCTD
CuR MEXJIy KOPHSAMHU MHOTOYJIeHa U ero KodpuuueHTamH.

CornpsiKeHHOCTh KOpPHEH MHOTrOWwIeHa C JCHCTBUTEIbHBIMU
koaddunuentamu. PasznokeHne MHOrousjgeHa Haj IOJEM
JNEUCTBUTENBHBIX YHCEN B MPOU3BEACHHE HEMPUBOIUMBIX
MHOXKUTEJEH. .

2.3 | Otnenenue HaxoxneHnue rpaHull JeMCTBUTEIbHBIX KOPHEH MHOTOYJIEHA.
JICUCTBUTENBbHBIX KOpHEH | OTaeneHue IelCcTBUTENbHBIX KopHEer meToaom LTypma.
MHOIO4JIeHa

2.4 | YpaBHeHus TpeTbedl U | Pemienue ypaBHeHMiIl TpeThell cteneHu metonoM Kappano.
4ETBEPTOM CTENEHH Pemenue ypaBHeHUI 4eTBEPTOM CTENIEHU MeToAOM Deppapu.

2.5 | MHorowienbl Hajg nojeMm | HaxoxkneHune 1enplXx KOpHEH MHOIOWwieHa ¢  LEJIbIMU
Q kodpunrentamu. HaxokaeHue parroHATBHBIX KOpPHEH

MHOTOWIeHa ¢ mensiMu Kodpdunmentamu. Haxoxnenue

palMoOHaJbHBIX ~ KOpPHEW  MHOrOWIeHa ¢ JApOOHBIMH
koaddunuentamu. Kpurepuii DitzeHmreiina.
[TpoMexxyTouHasi aTTeCTalU - IK3AMEH
4 HOpSIIlOK OIHcHUBaHUA ycnmeBaeMoCTH u C(l)Ole/IpOBaHHOCTl/I

KOMIIETEHIMH 00y4YarIerocs B TeKylleil U MPOMesKyTOYHO aTTeCTAllMu.

I[J'IS[ MMOJIOKUTEIBHOM OLCHKM 110 peE3yjbTaTaM OCBOCHUA OUCHUILIWHBI O6yanOIH€MyC$[
HCO6XOI[I/IMO BBIIIOJIHUTE BCC€ YCTAHOBJICHHBIC BH/IbI y‘le6H0ﬁ pa6OTBI. OI_ICHKa PE3YJIbTATOB

paboThl oOyyaromierocs B 6amiax (1o BUaaM) NpHUBeieHa B Tabuie 7.

Tabnuua 7 - banibHO-peUTUHIOBasE OLIEHKA PE3YIbTATOB YUEOHOU pabOThI
oOyuatormuxcs no sujaam (bPC)

VYyebHast Cymma |Buasl v pe3ynbratel |OLEHKA B aTTeCTalluu bamnnbt
pabota (Buzbl) |0amuioB |yueOHOM paOOThI (17 nenenp)
Texymas 60 Jlexuimonnsle 1 6aiasa mnocemenue 1 0-7
yueOHas 3aHATUS (KOHCIEKT) [JIEKI[MOHHOTO 3aHATHUS
pabota B (7 3ansTH])
CEeMECTpe IIpakTrnueckue 1 6ana - nocemenue 1 14 -42
(ITocemenue 3aHATHUS (OTYET O MPAaKTUYECKOTO 3aHATHSA
3aHATHN O BBITTOJTHEHUH 3 6anna — nocenieHue 1 3aHATHS U
paciuca’uio u nabopaTopHOi CYIIECTBEHHBII BKJIa]l Ha 3aHATUH B
BBIIIOJIHEHHE pabotsi) (14 paboTy Bcell Tpymibl,
3a/IaHMH ) 3aHSTUN).

NunuBunyansHeie  |3a omHy padoTy oT 2 10:

paboTsl (6 paboT) 3 6aana (BeinosiHeHo S1 - 65% 12-30

8



3a1aHUI)

4 6anna (BeINOIHEHO 66 - 85%

3aJJaHui)

5 6asnoB (BeimonHeHo 86 - 100%

3aJ]aHui)
HToro no rexkyueii padbore B cemecTpe 26- 79
[Ipomexytoun (40 1 Bonpoc u 2 3anaun |10 6asia (OTBET HA BOMPOC) 10-40
as aTTecTalys 15 6asoB (penieHue oJHOM 3a1a4m )
(3auer)
HTOro no npomMe:kyrouHoi arrecranum (3K3aMeHy) 40 GaioB
CymMapHasi OlleHKA 10 JUCHHIIHHE: Cymma 0asioB TeKyIIeH ¥ MPOMEKyTOTHON
aTTecTalun 51-1006.

S MarepuajabHO-TeXHUYECKOE, NMPOrpaMMHOE U Yy4eOHO-METOAMYECKOe
o0ecneyeHre TUCHUIINHBI

5.1 YueOHas JiuTeparypa
OcHoBHas yueOHas1 quTEpaTYypa

1. Jlsnun, E.C. Kypc Bbiciiel anreOpsl. [DnexkTpoHHbIi pecypc] : yueonuk / E. C.
JIsnuH — DneKkTpoHHbIE TEKCTOBbIe naHHbIC. - CankT-IleTepOypr : Jlanb, 2009.
— 368 c. — Pexxum nocrtymna: http://e.lanbook.com/book/246

2. OxkyneB JI.A. Beicmras anre6pa [Tekct] : yueOnuk mis By3oB / JI.S. OkyHeB. —
Cankr-IletepOypr; Mocksa; Kpacuonap: nanb, 2009. — 335 c.

0) 10MOJIHUTEILHAS JIUTEepaTypa

1. Andepora, 3.B. Anrebpa u Teopus umcen [DIEKTPOHHBIM pecypc| : ydeOHO-
meroanueckuii komruieke / 3.B. Andeposa, 2.JI. bamokeBuu, A.H. Pomannukos. -
DNEeKTpOHHbIE TEKCTOBBIE JaHHbIE. - MockBa : EBpa3uiiCKuii OTKPBITBIII UHCTUTYT,
2011. - 279 C. - Pexxum JIOCTYIIA:
https://biblioclub.ru/index.php?page=book&id=90645

2. KonecuukoBa X. B.Meroanueckoe nocodue "JlabopaTopHbie pabOThl 0 TEOPUU
MHorousieHoB" (CnenuanbHocTh: 032 100 "MaremaTtuka ¢ JOMOJHUTEIBHOM
CHEeUaIbHOCThIO", KBaMU(UKAIUS: YUUTENb MaTeMaTuku U nHpopmaruku) [Tekcr] /
Konecnukosa K. B., Ocunona JI. A., [Tonemyk I'. I'. ; denepanbHoe areHTCTBO MO

oOpazoBanmto, Kyzbacckas rocymapcTBeHHas Iearorudeckas akJIeMus. -
Hogokysnenk : [Ky3['TIA], 2007. - 66 c.


https://biblioclub.ru/index.php?page=book&id=90645

5.2 MaTepuajibHO-TeXHUYECKOEe U MPOrPaMMHOe o0ecnedeHne AU CHUITHHbI

Y4eOHple 3aHATHS TO TUCIUIUIMHE MPOBOAATCS B ydeOHBIX ayautopusix HOU
Keml'V:

Anrebpa 216 Aymutopus METOAMKM MAaTeMaTU4ecKkoro pasButus u|654027,
MHOTOYJICHOB|0OyUeHHsI MareMaThke YdeOHas ayautopus uis npoeneHus|KemepoBckas
3aHSATUI JIEKIIMOHHOTO THIIA, CEMHHApCKOro (mpakTmueckoro) obmacte - Kysbacc,
TUNA, JUISi TPYNIOBBIX W WHAWBHUIYAIBHBIX KOHCYJbTAalWi, r.  HOBOKy3HEIK,
TEKYIIEro KOHTPOJIS U TIPOMEKYTOYHON aTTeCTalluu np-kt [InoHepckuii,
CrnenunanmsupoBanHas (ydeOHas) wmeOenb: Jocka MenoBas,|1.13, mom.1
kadenpa, CTOIBI, CTYIIbs

O6opynoBanue I MPE3CHTANNA YY4eOHOTO MarepHalia: JOoCKa
MHTEPAKTHUBHAs, KOMIBIOTEp IIPEMOAaBaTelii C MOHHTOPOM,
MIPOEKTOP, aKyCTHYECKasi CACTEMa, SKpaH

Hcnons3yemoe mporpammuoe oOecrneuenue: MS Windows
(Microsoft Imagine Premium 3 year mo cyOJIHIICH3HOHHOMY
norosopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobomHo pacupoctpansiemoe I10), anTuBUpyCHOE
I1O ESET Endpoint Security, munensus NeEAV-0267348511 no
30.12.2022 r.; Mozilla Firefox (cBoOOaHO pacrpocTpaHsemoe
I10), Google Chrome (cBoOomHO pacmnpoctpansemoe [10),
Opera (cBobomuo pacmpoctpansemoe [10), Foxit Reader
(cBobomHO pacmpoctpansemoe I10), WinDjView (cBoboano
pacnpoctpansiemoe [1O), SAnpexc.bpaysep (oTedecTBeHHOE
cBoOoHO pacnpoctpansemoe [10).

WuTtepHer ¢ obecnieuenuem pocryna B SOC

5.3. CoBpemenHble npodeccuOHAJIbHBIE 0a3bl JaHHBbIX U HHPOPMAITUOHHBbIE
CIPaBOYHbIE CHCTEMBI.

Hepeuens CIIB/l u UCC no aucuuivinHe

1. OOmepoccuiickuii MaTeMaTHIECKUN opTai (MHGOPMAIIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. Uudopmanmonnas cucremMa « EquHoe OKHO JoCTyIa K 00pa30BaTeIbHbIM
pecypcam» - http:// www.window.edu.ru.

6 MHuble cBeaeHus U (WIH) MATEPHUAJIBI.
6.1.1lpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT
NupuBuayanbHas padora Nel

10



http://www.mathnet.ru/
http://www.window.edu.ru/

BapuanT (o6pazerr)

Ionw3ysce cxemoti I'oprepa, paznoscums MHo20u1eH f{X) no cmenemam X — X
f(x) =2x> —4x3 + x2 - 8, Xo =3

NupuBuayaabHass padora Ne2
BapuanT (o6pazerr)
Haiitu HOJI Mmuorounenos f(x) u g(x)
f(x) =3x% — x> —3x* — 14x3 — 11x%2 — 3x — 1,€ R[x]

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

NuauBuayaiabHasa padora Ne3

Bapuanrt (oOpaser)

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

NuauBuayanabHas padora Ned
Bapuant (oOpaserir)

OTnenuTh N1eUCTBUTENbHBIE KOPHU MHOTOWIEHA C TOYHOCTHIO /10 1, ncnons3ys teopemy Ltypma:
fx) =x*—4x3+x? +3x + 2.

NuauBuayainbHas padora NeS
Bapuanrt (oOpaser)

PemuTe ypaBHenue 1o popmyaam ®eppapu x* + 2x3 +x2 -1 =0

NuauBuayanbHass padora Ne6
BapuanT (o0pazerr)

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

6.2 IIpuMepHbIe BONPOCHI M 3aJaHNs / 3a1a4M JJIsl IPOMEKYTOYHOM
aTTecTanuu
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Tabnauua 9 - IlpumepHbIe TeopeTHUEeCKHE BONPOCHI U MPAKTHYECKHE 321a4YH K

3a4ery
Paznensl n [IpumepHbIe [IprmMepHBIE IPAKTUYECKHUE 3a0a41
TEMBI TEOPETUYECKUE
BOIIPOCHI

MHOro4ieHsl OT OJHOM NepeMEHHOMU. [[eTMMOCTh MHOTOUYJICHOB

1.1 OcHoBHBIE
nouarus. Kopuu

1.MHOTrO4JIEHBI oT
OJIHOM TIEPEMEHHON X

1. Ha#iTd cyMMy, pasHOCTb H HPOH3BELEHHE MHOTOUJIEHOB:
a) f(x) =2+ (14 x —3ix?, g (x) = —2ix + ix® + x*€ Z[iJ[x],

MHOT'OYJICHA HaJI 00J1aCTBIO | rge Z [(1={a-+ bila, b €Z} — konbil0  LeNBIX TayCCOBCKHX
nenoctHoctd K,  ux ‘*“Czﬂ; e N I
paBeHcTBO. Orepars ) @) =14+ @—0)x% gx)=3i + ix + (1 + )xP€Z[{][x];
cnoxenns Ha K [x], ee 2. Ycnonbays cxemy Topuepa, paspennts B xonble K [x] MHoro-

> ujeH | (x) Ha JuHeflHbL ABYUNEH X — a:
OCH?BHBIG AK=Zf@=x—33+x—1,a=2
cBoiicTBa..Onepanus 6) K=2,f(x) =9x® + 8% — 10x,a = —3;
ymHOXeHuss Ha K [x], 5. Vcrionbsys cxemy opHepa, onpemenuTb KpaTHOCTh k; Kopiis
ee OCHOBHBIE CBOMCTBA. o,; MHOTOUJIeHA [ (X) M pasNoXKuTh f (x) Ha COOTBETCTBYIOILHE MHOXH-
2. KopHu MHorouseHa wm; F ) = 25— 55 b T — 260+ dx 8 0
a X) = X° — oX X° — ZX X — O, O == 4,
u3 K [x], Heobxoaumoe 6) F (x) = x5 - 7%t -+ 1623 & 8x2 — 16x — 16, o = —2;
u JIOCTATOYHOE B) f(x) = x° — 15x% + 76x% — 140x® + 75x — 125, & = 5;
YCIIOBHSL KOPHS 6. Haitru Takde sHaueHus @ M b, IpH KOTOPHIX HHCJO o ObLIO OBl
’ KOpHEM MHOro4JjieHa f (X) KpaTHOCTH HE€ HHXE, yeM k:
3.Teopema bezy.
4 K Af@W=xt+ald+bx+1,a=—1,k=2
--KRpaTHBIC KOpHH ) fx) =xb—xt—dx¥ 4 ax®+bx+ 1, a=1k=3
mHorounena m3 K [x].| B f@=a+b"+ 1L a=1 k=2
Teopema o | Pasmoxurb Ha mpocrefiinye JpoOH pallioHa/bHYIO APoCh
HauOONbIIEM — YHCIIe Bt 2-—-3
MHOTOYJIEHa B 00JIacTU (x+3)
LIETOCTHOCTH.
5. Jenenue f (x) € K
[x] Ha nAByuYneH Xx-a,
BO3MOKHOCTh U
OJTHO3HAYHOCTb.
6. Cxema ['opHepa u ee
IIPUMEHEHNE JUIS
nenenus f (x) € K [x]
Ha JIBYYIEH X-d.
1.2 7.HOJ (f(x); ¢(x)), ero | 1.Haittu HOJ] 1 HOK mMHorouwieHos ‘
Hau6oms it Nf=x+4+ % + 2 4+ x4+ 1 g =x—2x+4x—
0 o e “%JS?(D;]; 268 2 - 20 2, g (¥) = x® 4 3x*4-2€ Q]
0 I.HI/II71 HCXOJIHEBIE x) = X X X , g (x) = X xl;
a f=x—102+1, g)=xt—4V 2%+ 62 +4V 3k +
JICTIUTENb. MHOT'OYJICHBI. +1eRx)
Pasnoxenne Ha | Anroputm EBkina. ) f()=2+(1—Dx+ 2 —ix?—1, g =x" —is—
—(1=)xr—x+1€C[x]

HenpuBogumbie | 8. ITpuBogumbie u

MHOXHUTCIIN HerI/IBOHI/IMBIe » BbuleﬂHTb KpaTHbIe MHOXXHTEJIH MHOI'o4J/IeHa
MHOT'OYJIEHBI HaJ fFx)=33—2% +x+1€Q[x]

noineM P. (OcHOBHbIE
CBOMCTBA

HCIIPHUBOJNUMBIX
MHOTOYJICHOB HaJ
nojeM P.

9.Teopema 0
pa3IoKeHUN

1. Hap xaxum us noseft @, R unu C nmpHBOAMMBI MHOrOY/IeHbL:

a) f (x) = &% — 10x 4- 21; 6) g (%) = 2x®* — 3x — 5;
BYh(x) =3+ x4 3; re(x)=x+2—1?

11. BbizeqUTh KpaTHBlE MHOXHTENH MHOFOWIEHOB M HAHTH HX
KODHH:

a) [ (x) = &® — 15x® — 10x® 4+ 60x - 72;

6) f(x) =x°—Tx®— 2% + 12x 4 8;

B) f (x) = 2x% - 6x° - 6x* 4 x3 — 3x® — 3x — I;
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MHorouieHa u3 P [x/ B
MIPOM3BEICHNE
HETPUBOIUMBIX
MHOKUTEIIEN HaJ
oJjeM P.
Kanonunueckoe
MpeACTaBICHUE
MHOTO4JIeHa Hax P.
10.0Tnenenune KpaTHbIX
MHOXKHTENEH y
MHoOrowieHa u3 P [x].

2. MHOro4IeHE! HaJl YUCIOBEIMHU MOJISIMA

2.1
MHoro4jeHbl
Haja nonem C u
R

11.0cHoBHast Teopema
anreopsl.

12. ®opmynst Buera.
13.MHorowiensl u3 R
[X] W uX OCHOBHBIC
CBOMCTBA.

14. Cucrema QyHKIMI

1. HafiTH HOpMHPOBaHHBIHi MHOrOW/JIEH HaHMMeHblleH CcTeneHH ¢
JIeHCTBHTENBHBIME KOI(Q(HLUHEHTAMH, HMEIOWHI:

a) mpoctofi KopeHb 2 - i U ABYKpaTHbHIfi KopeHb 1;

6) npocrofi Kopenb —3 M ABYKpaTHHii Kopens 1 — i,
2. HcenenoBaTh H PelHTh CHEMNOJHBbIe» KYGHUECKHE YpaBHEHHSA:
a) x3 4 12x +- 63 = 0; 6) x® + 9x — 26 = 0;

4. Cymma ABYX KopHefi MHOrouJieHa

F)=24%— 2 —T7x+ A

pasHa 1. Haiitu A.

2.2
MHoOTo4IeHbI
HaJ rmojaeM Q

[rypma. Meron
[Hrypma.

15. ®opMyibl
Kappano.

16. Meton ®@eppapu.
17.MHorouwieHsl  Haj
IoJIeM 0 ,
MIPUBOJUMOCTH
MHOTOUJIeHa f(X), Tae

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

18. Jlemma I'aycca 1.
19. Jlemma I'aycca 2.
20. Kpurepuii
Ol3eHIITeHA.

21. Otnenenue wLENBIX
KOpHEH Yy MHOTOYJICHOB

C [ENTBIMA
KO3 PHUIHEHTaMH.
22. Otnenenue

palOHAaIbHBIX KOpPHEN
y  MHOIOWIEHOB  C
LHEeJNBIMU U APOOHBIMHU
Ko3bduULIHEeHTaMH.

1. HafiTu panuoHanbHble KOPHH MHOTOYJ/IEHOB:
a) [ (x) = x% — 11x% 4- 38x — 40;
6) [ (x) = 3x* 4+ %x3+x2—2x+ —21-;

2. BuLisicHUTB, KaKue M3 YKa3aHHBIX HIDKe MHOTOWJIeHOB 2-H M
3-1t creneHV NPHBOJMME Haj noJeM Q palHoOHaNbHEIX yHCes, B ciydae
NPUBOZMMOCTH Pa3NOKHTE UX Ha MHOXHTENH, HENpHBOAUMEIE HAX IO-
JeM Q:

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

1

B) f(x) =x2—x+ i r) [ (x) = 3x%+4x2 + 4x}4;

4. Ilonb3ysack xpurepueM OJiisediuTeliHa, JOKa3aThb HEMPHBOAHA
MOCTb Haj moJeM ( MHOTO4JIeHOB:

a) f (x) = 2¢® — 1543 4 21x — 24;
6) [ (x) = 3x® — 20x* + 30x% — 20x 4 20;
B) [ (x) = 4x7 — 2145 4 28x% — 1442 — 35;

CocraButens (un):

OcunoBa JI.A., nouent kap. MOMM

(pamunus, unuyuansl u 0ondHcHOCMb npenodasamens (ei))
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