ABTOHOMHAasi HEKOMMep4YecKasi 00pa3oBaTeJbHAas
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YTBepKAECHO
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No 10/20 ot 20 mas 2021 .
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MATEMATHUKA
(b1.5.6)
[1o HampaBIEeHUIO TOATOTOBKH 38.03.02 MeHex:KMEeHT
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(YpoBeHB HaIpaBIEeHUS MOJATOTOBKH) 0akasnaBp
dopma 00yueHus 0YHO-3204HAas

PaGounii yaeOHbIH MI1aH 1Mo
HaIIPaBJICHUIO MTOATOTOBKH (0/100peH
VYuensim coBetoM [Ipotokon Ne 09/20
ot 15 anpens 2021 r.)
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ABTOHOMHAas HeEKOMMepUecKas 00pazoBarebHas OpraHu3ays
BBICIIEr0 00pa30BaHUA
«KauHUHTpaicKull HHCTUTYT YIIPABICHUI

JlucT akTyanuzanuu b1.5.6 Marematuka
(manmenosanue PITJT ¢ mugpom)

Hamnpasnenue: 38.03.02 MenemKMeHT
HanpasineHHOCTE: « MeHEeHKMEHT OpraHu3alumy

B mensx axkTyalusald OCHOBHOM NpodeccHOHaNpHOM 00pa3oBare/lbHOM
IIPOrpaMMbl BHECEHBI CIIETYIOIHNE H3MEHEHU/ IOTIOTHEHHUS:
1. Paspmen 5. OOHOBIEeHHE TepedHs 00pa30BaTENIbHEIX TEXHOJIOTHH, UCIIONB3YEeMBIX
IpH OCYLIECTBIEHHH OOPa30BaTENBHOrO IPOLECCca [0 AUCHUIUIMHE, BKIIOYas
IepedeHb  JIMIEH3HOHHOrO  IIPOIPaMMHOIO  OOeCleueHws,  COBPEMEHHbIX
npodecCHOHANBHBIX 6a3 TaHHBIX ¥ MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM.
2. Pazmen 6. OOGHOBIEHME OICHOYHBIX CPEACTB I INPOBENEHUS BXOIHOIO,
TEKyIIEro, pyOeKHOro KOHTPOISL ¥ IIPOMEKYTOUHOH aTTeCTALMK 00YYarOIIHKCS 110
JUCITHILTHAHE.
3. Paszmen 7 OOGHOBJEHHE IepedHs OCHOBHOW W MIONOJHUTENBHON ydeOHON
JIATEPaTypPhl, HEOOXOIUMOM I OCBOCHHS JUCLIUIUTHHEY.
4, Pazmen 8 OO6HOBIEHHE  IepedHs  pecypcoB  HMHGOPMAIMOHHO-
TelleKOMMyHHKaIMoHHoN cetn  «MHTtepHer» (mamee - cetb «MHTepHeT?),
HeoOXOUMBIX JJII OCBOCHUS JUCLUILINHEL

Paspa6otuuk: E.K. Apruiesa, I10K. IeJaror. HayK, noueW

(®HO, yueHas cTeneHs, YICHOE 3BaHNE)

Wsmenenuss (OOMONHEHHs) B pabodyyro IIpOrpamMMy pPacCMOTPEHBI U
yTBEpsK/IEHBI Ha 3aCelaHil HayYHO-METOJUYECKOro copera, mpoTokos Ne 09/25 ot
21 masg 2026 1.

COI'TACOBAHO:

PyxoBonutens OITOII Koganes-Kpusonocos IT.A.
Hauansauxk

OT/ieNla OLCHKH KayecTBa 06p330BaHH}I ITepensera A.M.

18 masg 2026 T.




JIucT corsiacoBanusi padoyveil MporpaMMbl JUCHUIINHbBI
PaGouas mnporpamma aucummiinHel «MaremaTuka» paspaboTaHa B COOTBETCTBUU C
denepaabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO O00Opa3oBaHUS IIO

HarnpaBiieHuto noaroroBku 38.03.02 MeHemKMEHT, YTBEPXKIAEHHBIM MpPHKa3oM MUHOOpHAYKH
Poccun ot 12.08.2020 Ne 970.

CocraButenb (aBTOp) JL.®. Knokona

PaGouass mporpamMma ANMCHMIUIMHBI PAacCMOTpeHa M omoOpeHa Ha 3acemanuu Haydno-
METOAMYECKOTO COBETa MHCTUTYTA, mpoTokos Ne 10/20 ot 20 mas 2021 r.

Perucrpannonnsiii Homep 21BM603/6
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Conepxanue

[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI

Mecto aucummiunsel B ctpykrype OITOIT

[lepeuens mIaHUPyEMBIX PE3yJIbTATOB OOYUYEHHUS 110 AUCHHUIIIIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl

O6beM, CTpYKTypa U cojiepKaHKHe TUCIUIUIMHBI B 3a4E€THBIX €IMHULIAX C YKa3aHUEM
KOJINYECTBA aKaIEMUYECKUX/aCTPOHOMUYECKHUX YacOB, BBIICICHHBIX HA KOHTAKTHYIO
paboTty oOydJaronuxcs ¢ nmpernojaaBaTesaeM (1o BUIaM 3aHATHH) U HA
CaMOCTOSITENIbHYIO Pa0OTy 00yUaIOIINXCs

[lepeuens 00pa3oBaTENbHBIX TEXHOJIOTUNA, UCIIOIB3YEMBIX MPU OCYILIECTBICHUI
00pa3oBaTEeNBHOrO MPOIIEcca 10 AUCIUILINHE, BKIII0Yas IepedeHb JIMIEH3HOHHOTO
MIPOrpPaMMHOTO OOecTeueHus, COBpEMEHHBIX MPOQPecCHOHANBHBIX 0a3 JaAHHBIX U
MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM

OneHoyHbIe CPECTBA TSl IPOBEACHHS BXOAHOTO, TEKYIIET0, pyOeKHOTO0 KOHTPOJIS 1
MIPOMEKYTOUYHOW aTTECTAIIMH 00yYAIOIIUXCS M0 JUCIUTUIMHE U METOAMYECKUE
MaTepuasbl 0 e OCBOSHUIO

OcHOBHas 1 JOTOTHHUTEIbHAS y4eOHOM TUTEpaTypa U AIEKTPOHHBIE
o0Opa3oBaTenbHbIE PECYPChl, HEOOXOAMUMBIE /I OCBOSHUS TUCIIUTIIIMHBI
JlonoTHHUTENBHBIE peCypchl HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON CeTH
«HTEepHET» HEOOXOAUMBIE ISl OCBOCHUS TUCIIUTLIIMHBI

TpeboBanust K MUHUMaJIbHOMY MaTepHAIbHO-TEXHUIECKOMY 00€CIIEUECHHIO,
HE00XOIUMOT0 ISl OCYIIECTBICHUS 00pa30BaTEIBHOIO MPOIECcca M0 AUCHUTUIHHE

Ipunaoxenne 1 OueHOUHBIE CPEACTBA ISl IPOBEICHUS BXOAHOT0, TEKYILETO,
pyOEKHOTO KOHTPOJIA U MTPOMEKYTOUHOM aTTECTAIlMK 00YJArOIINXCSI O TUCITUTIIINHE
Y METOJIMYECKHE MATEPHUAIIBI 10 €€ OCBOCHUIO

Crp.

a b~ BN

[ep}

10

11

11

12

12

14



1. He.]II/I H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHbI

Hucuummna «MaremaTHkay CrHocoOCTByeT QopmupoBaHuio kommereHmnmun YK 1 -
CHOCOOEH OCYHIECTBIIATh IOMCK, KPUTHYECKUIl aHanu3 M CUHTE3 HH(OpManuu, NpPUMEHSTH
CUCTEMHBIN IOJXOJ ISl PELIEHUsI IOCTABJICHHBIX 33/1a4.

Ilenp kypca - Ha 0a3e COBpPEMEHHBIX IIOJXOJOB K TEOPUM U NPAKTUKE JOOUTHCA
BCECTOPOHHETO U TJIyOOKOTO MOHMMAaHUS METOJOJIOTUU HCIIOJb30BaHUS BBICIICH MaTeMaTHUKU U
Pa3IM4YHBIX €€ Pa3/leloB B TEOPETUUYECKOM U MPAKTHYECKOM AHAIN3€ IKOHOMUYECKUX ITPOLIECCOB.

3amaun Kypca: OTpa3sUTh €JUHCTBO M JIOTMYECKYIO B3aWMOCBS3b Pa3jIMYHBIX DPa3/eiioB
BBICILICH MAaTEMaTUKNA C IKOHOMUYECKUMU TUCLUILUINHAMU; OBJIAJE€Th MATEMAaTUYECKUMHU METOaMuU
JUI M3YYEHUS JUCHUIUIMH Ha IMOCIEAYIOIMX Kypcax; JaTh HaydHOE OOOCHOBAaHUE MPUMEHEHUS
OCHOBHBIX IIOHATUH BBICIIEH MaTeMaTHKH; CIIOCOOCTBOBAaTh Ipoleccy Npo(ecCHOHANTBHOTO
CaMOONPEIEIICHNs YePEe3 U3yUEHHE U TIOHUMAHHUSI BBICIIEH MAaTEMATHKHU.

[Iporpamma coctaBiieHa B COOTBETCTBUU ¢ TpeboBaHusMu denepanbHoro 3akoHa Ne 273-D3
«O06 obpazoBanun B Poccuiickoit deneparmmy», [Ipukaza Munoopunayku P® ot 05.04.2017 r. Ne
301 «O06 yrBepxaenuu [lopsaka opraHuzanuu 1 OCyIIECTBICHUS 00pa30BaTENbHON AEATEIbHOCTH
no o0pa3oBaTelIbHBIM MpPOTpaMMaM BBICIIETO 00pa3oBaHUS - MporpamMmaM OakaigaBpuara,
nporpaMMaM CHeluaiurera, nporpamMmmam maructpatypb», ®I'OC BO u y4eOHBIM IUIaHOM IO
HanpasjieHuto  noarotoBku:  38.03.02  MeHemKMEHT, HamnpaBiIeHHOCTh  «MeHEeIHKMEHT
OpraHu3aLn».

2. Mecto aucuniuinusl B ctpykrype OITOIT
2.1. Yka3anue MecTa JUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIi IPOrpaMMbl
JucuurnuHa uzy4yaercsi Ha IEpBOM Kypce B IIEPBOM U BO BTOPOM CEMECTpE.
JlaHHas ITUCIUIIMHA OTHECEHAa K AUCLUMIUIMHAM OTHOCUTCSA K JUCHUIUIMHAM O00S3aTeIbHOM
yactu (b1.5.6)

2.2. Kanenaapuslii rpaguk ¢gpopMupoBaHus KOMIeTEeHIMH*

Tabnuna 1 - Kanengapusiii rpadux popmupoBanusa komnereHuu Y K-1

Ne HanmenoBaHue y4eOHBIX TUCIMITINH U MPAKTHK, Kypch

n/n Yy4acTBYIOUIMX B (HOPMUPOBAHUM KOMITETEHIIUN 1 2 3 4 S)
MareMaTtuka +
MeTobl, OCHOBBI M1 OCHOBHBIE TTPUEMBI UCCIIEIOBATEIHCKON
NesITeIbHOCTH

O3HaKOMHTEIbHAS TPAKTHKA +
[Tpon3BoicTBEHHAS (TEXHOJIOIMYECKasl) IPAKTUKA +
[Tpon3BocTBEHHAs (HAYYHO-HCCIIEA0BaTENbCKasl paboTa)
5 |mpaxTHKa IUTS BBITIOJTHEHUS BHITYCKHOM KBaJIM(UKAITMOHHON +
ab0THI

AW N (P

3. Ilepevyenp NJIaHMPYeMBbIX Pe3yJIbTATOB 00y4YeHHS MO IMCUMUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMHU pe3yJIbTaTaMH OCBOEHHsI 00Pa30BaTeIbLHOI MPOrpaMMbl

3.1. Ba3oBble MOHATHUSA, UCITOJIB3YEMBIC B TUCHUIIJIMHE

K 6a30BBIM MOHSTHSIM, HCITOJIB3YEMBIM MTPH U3YyUCHUH TUCITUTUIMHBI, OTHOCSTCS: JTMHEHHAS
anreOpa; BEKTOPHI U aHATUTHYECKasi reoMeTpus; tuddepeHnnanbHoe NCUNCIICHNE; HHTETPATbHOE
ucuucienue; nuddepeHaabHble ypaBHEHUS.



3.2. [lnanupyemblie pe3yabTaThl 00y4eHUs!

[InanupyeMbiMM  pe3yibTaTaMd OOydYeHHMs 10 JUCUUIUIMHE «MaremaTtuka» SBISIOTCS
BJIAJICHHs], XapaKTEepPHU3YIOIIME TPOJBUHYTHINH ypoBeHb (opmupoBanus kommereHimu YK-1 -
CHOCOOEH OCYIIECTBIIATh TOMCK, KPUTHYECKUH aHalW3 W CUHTE3 HWH(POpMAlMH, TNPHUMEHSTh
CHUCTEMHBIN MOAXO0J AJIs pEIIEHUs IOCTABICHHBIX 3a7a4 (YaCTUYHO).

Tabmuna 2 — [lepedyenp pe3ynbTaToB 00yueHus], GOPMUPYEMBIX B XOA€ N3YUEHHS TUCIUIUIHHEI

Konun
Konu A
HaVMEHOBAHUE
HAauMEHOBAHHE HHKATOPa IlepedyeHb MIaHUPYEMBIX PE3YJIBTATOB O0yUCHHUS
KOMIIETCHIINU p 10 IMCLMIUIAHE
JOCTHKECHUS
BBIITYCKHHKA
KOMIIETCHIIMH
VK-1. Criocoben VK-1.1 Cnocoben | 3narth:
OCYILIECTBIIATh IIPUMEHSTD 31 - OCHOBBI MaTeMaTHKHM B YacTH TEOPUU
ITOUCK, KPUTHYECKUI MaTeMaTH4eCKUI (GyHKIMI OAHOM M HECKOJIbKMX IE€PEMEHHBIX,
aHaJIN3 U CUHTE3 UHCTpyMeHTapuil | auddepeHunanbHOro U MHTETPAJIBHOTO
uH(popMaluuy, JUISL pEeLLIEeHUs WCYHUCIICHUS, TEOPUM IIPENENIOB, MaTPUYHOU
IIPUMEHSTD IIOCTABJIEHHBIX anreOpsl, Teopun CUCTEM JIMHENHBIX
CHUCTEMHBIN IIOJIXO0/1 YIIPABICHYECKUX aJireopanvecKux YpaBHEHUH, TEOPHUH
JUISL PEILIECHUs 3a1a4. BEPOATHOCTM M MAaTEMaTHUYECKOH CTAaTUCTHUKH.
[IOCTaBJICHHBIX Ymers:
3a1a4 V.1 - IPUMEHSTh MaTeMaTHYECKUN

WHCTPYMEHTApUI ISl BBIOJIHEHUSI BBIYMCICHUH,
pelieHHsT TPUKIAJHBIX 33aJa4 MEHEIKMEHTA,
aHanu3a u 00pabOTKM JTAHHBIX;

V.2 - genaThb  BBIBOJABI HAa  OCHOBAHUHU
IIPOBEAEHHBIX PACYETOB;

V.3 - ucnonp30BaTh MaTEMATHUECKUE METOJIbI JITIs
pCeIICHUS SKOHOMUYCCKHUX 3a/ay, 3aa4 NPUHATUA
ONTUMATBHBIX PEIICHUH B MEHEI)KMEHTE.

Baanern:
B.1 - meromamu cGopa, aHamm3a U 0OpabOTKH
JTAHHBIX HEOOXOIUMBIX TUTSt pereHus

HpO(i)eCCI/IOHaJ'ILHbIX 3aga4y, B TOM YHCIEC C
HCIIOJIb30BAHUEM  MPUKIIAJIHBIX  IIPOrpaMMHBIX
CpCaCTB;

B.2 — wuaBbIkamu MNPUMCHCHUSA COBPCMEHHOI'O
MAaTCMAaTUYCCKOTO MHCTPYMCHTApUA IJId PCIICHUA
OKOHOMMYECCKHUX 3aJJad 1 3aJja4 MCHCI?)KMCHTA.

3.3. Marpuua cooTHeceHUs1 pa3fesoB (TeM) AMCUMINIMHBI ¢ (GOPMHpPYeMbIMH B HHX
KOMIICTECHIIUAAMU

Tabnuia 3 — cooTHEceHMs! pa3/ienoB (TeM) AUCIUILTUHBI ¢ GOPMUPYEMBIMHU B HUX KOMIIETEHUUSIMU

Konbr
No Kon-Bo | popmMupyemsix
HanmMenoBanwue pasnena/TeMbpl AUCITUTUTHHBI o
/i 9acoB | KOMIIETEHIUI
YK-1
1 | Pazgen 1. DnemeHTHI BeICIICH JHHEHHAs ainredpa 22/16,5 +
2 | Paznen 2. BekTOphl ¥ aHATUTHYECKAsi T€OMETPHS 36/27 +
3 | Pazmen 3. OcHOBBI u(hepeHIINATEHOTO HCUHCITICHUS 42/31,5 +




4 | Pazgen 4. OCHOBBI MHTETPAIBHOTO HCUNCIICHUS 38/28,5 +

5 | Paznen 5. luddepennmanbubpie ypaBHEHUS 42/31,5 +

6. | Pasmen 6. Teopus BeposTHOCTeW | MaTemartuueckas | 46/34,5 +
CTaTUCTHKA

6 | [IpomexxyTouHas aTTecTaius - 3a4eT C OIEHKOIl - 1 cemecTp 8/6 +

7 | IIpomexxyTouHas aTTecTanus - SK3aMeH - 2 cemecTp 18/13,5 +

4. Oﬁ'BeM, CTPYKTYpPa U COACPKAHUEC TUCHHUIIIMHBI B 3a9€THBIX €¢AUHHIAX C YKa3aHUEM
KOoJIn4YeCTBAa aKaIleMH‘ICCKI/IX/aCTPOHOMI/I'leCKHX YacoB, BbIICJICHHBIX HA KOHTAKTHYIO paﬁoTy
oﬁyqammnxm C nmpenoaaBartejiemM (l'[O BHUJIaM 33HHTI/II71) U HAa CAMOCTOATEC/ILHYIO pa60Ty

00yJammxcs
4.1 O0beM JTUCIUILINHEI
Tabmuna 4 — Tpya0eMKOCTh JUCIUILIHBI
Bcero
O0BbeM QUCIHUIUINHEL akaJ./ acTp
4acoB
Bcero 3aueTHpIX eMHUIL 7
Bcero akaieMH4ecKnx/acTpOHOMUYECKHX YaCOB YUEOHBIX 3aHATHI 252/189
B Tom uncne:
KOHTaKTHasl paboTa 00yJarOIUXCs C MPENo/IaBaTeieM 64/48
1. ITo Buiam yueOHBIX 3aHATHI:
Teopernueckue 3aHATUS - 3aHATHS JICKITMOHHOTO TUTIA 16/12
3aHATHS CEMUHAPCKOTO THTIA 38/28,5
JlaGopaTopHbIie pabOThI -

2. TIpoMexyTOUHOM aTTecTalny 00yJyaroIerocst — 3a4et ¢ oreHkou(1 cemectp) 4/3
[TpomMexxyTouHOI aTrTecTaiu o0yJaromerocs — 3k3aMeH (2 cemectp) 6/4,5
CamocrosiTenpHas paboTa 00yJaronuxcs: 188/141

IToaroroBka K KOHTPOJILHBIM paboTaM -
BrinonHeHne TBOpUECKUX 3aJaHHi -
KypcoBoe npoexktupoBanue -
IlonroroBka K 3adery 4/3
[ToaroroBka K sK3aMeHy 12/9

4.2. CTpyKTYpa IMCHUILTUHBI
Tabmauna 5 — CTpykTypa AUCHUIIINHBI

Bunsl yaeGHOM paboTHI,
BKJTIOYAsT
g CaMOCTOSITENIbHYIO padoTy
ol 8 oOydJaronuxcs u
Ne g 5 = TPYIOEMKOCTb Bu konTposs
Paznen nucounmanHE gl © o
n/n sl = R (B yacax ayn/actp )
O| B o A
5 s | B| B
an) = = o o
2 = =
s E| & °
= =
1 |Pazmen 1. DieMeHTHI 1 22/16,5 2 4 - 16 Bxonanoii
BBICIIEH JIMHEWHAs KOHTPOITb.
anrebpa PyOexHbIit
KOHTPOJTb.




2 |Paznen 2. Bextoper u| 1 36/27 2 6 - 28 Texymuit
aHAJTUTHYECKAs KOHTPOJIb.
TeOMETPUS

3 |Paznmen 3. OcnoBer| 1 42/31,5 4 6 - 32 Texymmii
nuddepeHIaIbHOTO KOHTPOJIb.
UCUHMCIICHUS

Bcero o Bujam yueOHbIx | 1 100/75 8/6 |16/12 - 76/57

3anstuk (1 cemectp)
[TpomexxyTouHas 1] - 8/6 - - 4/3 4/3  |3auert ¢ OlEeHKOMI
atTectarus (1 cemectp)
Bcero 108/81 8/6 |16/12| 4/3 | 80/60 3auer ¢
OLICHKOM

4 |Pazngen 4. OcHOBBI 2 | 24-| 38/28,5 2 6 - 30 Tekymmit
MHTETPaIbHOTIO 28 KOHTPOJIb.
WCUHMCIICHUS

5 [Pa3gen 5.| 2 |29-| 42/31,5 2 8 - 32 Texymuit
Huddepenumanspare 34 KOHTPOJIb.
ypaBHEHHS

7 |Pazmen 6. Teopus| 2 |35-| 46/34,5 4 8 - 34 Texymuii
BEPOSTHOCTEH u 40 KOHTPOJIb.
CTaTUCTHKA

Bcero no Buiam yueOnbix | 2 | 20- | 126/94,5 8/ Pp2/16,5 - 96/72

3aHsTHI (2 cemecTp) 40
[TpomexxyTouHas 2 | 41 | 18/13,5 - - 6/45 | 12/9 DK3ameH
aTTecranus (2 cemectp)
Bcero (cemectp) 2 | 24-|144/108 | 8/6 [22/16,5 6/4,5 | 108/81 JK3aMeH
41
Bcero mo Bunam yueoHbIx | 1-2 226/169,5| 16/12 38/28,594 - (110/82,5
BaHsATHI 112 cemecTp)
[TpomexxyTouHas 1-2 26/19,5 - - [10/7,5| 16/12

atrectamus (1+2 cemectp)

Bcero (1+2 cemectp) 1-2 252/189 | 16/13 (38/28,510/7,5|188/141 3auyer ¢ oueHkoii
+IK3aMeH
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4.3. Conep:xaHue TUCHUIIUHBI, CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jaesam)

4.3.1. TeopeTuyeckue 3aHITHSA - 3AHATHS JIEKIMOHHOTO THIIA

Ta6muma 6 — Coxeprxanue JEKIIMOHHOTO Kypca

Bune! 3agsaTuii:
Kozn- 10 IUJIAKTUYECKUM .
Ne | HaumenoBanue paznena (MOAYJIs) TUCHMILIMHBI, TEMbI dopmupyemblit
BO 3ajjauyam/ 1o crnocooy OneHouHOe CPeSCTBO
/1 Conepxanue pe3ynbTar
YacoB | M3JI0KEHUS Y4EOHOTOo
Mmarepuaia
1 . . KomruiekT npuMepHbIX 3.1
Paznen 1. DnemenTs! BhicIIeH IMHElHas anredpa 2 JEKIHS
BOIIPOCOB
2 |Paznen 2. BeKTOpHI M aHAIUTHYECKAs TE€OMETPUS 2 PN KomriexT npuMepHbIx 3.1
BOIIPOCOB
3 |Pazmen 3. OcHoBHI U depeHITnanbHOS UCUUCIICHHE 4 R KoMITIeKT mpuMepHBIX 3.1
BOIIPOCOB
4 |Pa3nen 4. OCHOBBI UHTETPAILHOE UCUUCIIEHNE 2 JEKIUA Pesynprar nucbMeHHOU 3.1
paboThI
5 |Pazgen 5. luddepennmanbable ypaBHEHUS 2 JEKIUs KomMInekT npuMepHsIx 3.1
BOIIPOCOB
6 |Pa3men 6. Teopus BEpOATHOCTEH U CTaTUCTHKA 4 JEKIUs KomMInexT npuMepHsIx 3.1
BOIIPOCOB
Bcero 54
4.3.2. 3aHATHS CeMHHAPCKOI0 THIA
Tabnuna 7 — CopeprkaHue MPaKTUYECKOT0 (CEMUHAPCKOTr0) Kypca
Ne . Kon- .
TeMbl MPaKTUYECKUX 3aHITHH. DopMupyembIit
n/ BO dopma NpoBENECHUS 3aHITHS OneHoyHOe CpeaCTBO
pe3ysbTar
i 4acoB
1 | Paznmen 1. DnemeHTHI BeICHIEH TMHEHHas anredpa 4 [IpakTueckoe 3aHsTHE, Joxnan V.1,B.1
pelieHue 3aaau
2 | Paznmen 2. BekTophl U aHATUTUYECKAsI TEOMETPUS 6 [IpakTrueckoe 3ansTue, Hoxnan, Pedepar V.1,¥.2,B.1,B.2

PEICHUE 3a1a4




3 | Paznmen 3. OcHoBbI nuddepeHInaIbHOE HCUUCTICHUE 6 [IpakTrueckoe 3ansTHE, [Tepeuens BompocoB | Y.1,¥.2, B.1, B.2
penieHue 3aaa4y

4 | Paznen 4. OCHOBBI HHTETPATLHOE UCUHCIICHHUE 6 [IpakTrueckoe 3ansTHE, Hoxman V.1,¥.2,B.1,B.2
penieHue 3aaa4y

5 | Pazmen 5. luddepennumanbHbie ypaBHEHUS 8 [IpakTrueckoe 3aHsATHE, [Tepedens onpocor v.1,¥.2,B.1,B.2
penieHue 3aaa4y

6 | Pazmen 6. Teopust BEepOATHOCTEH U CTATUCTUKA 8 [IpakTrueckoe 3ansTHE, Pedepar V.1,¥.2,B.1,B.2
penieHue 3aaa4y

Bcero 68

4.3.3. CamocrosiTesqibHAas padoTa

Tabnua 8 — 3ananus A1 CaMOCTOSITENILHOTO U3yUeHUs

Ne Tema Kosr-so OrneHo4HOE CPEeCTBO dopmupyemblil pe3ysbTaT
/1 4acoB
1 | Pazmen 1. DnemeHTHl BbICIIEH JIMHEHHas 16 Hoxmnan. Bitamers HaBbIKaMM pelIeHUsT KOHKPETHBIX 3a7a4
anreopa
2 | Pazgen 2. Bektopel u aHanutudeckas | 28 Pedepar Bnagers HaBbIKaMu pelIeHUs] KOHKPETHBIX 3a/1a4 pa3Iu4yHOIo TUIIA
reoMeTpust
3 | Pazmen 3. OcHoBbl guddepennuanpHoe | 32 Pedepar Bragets HaBBIKaMU pelIeHUs] KOHKPETHBIX 33]1a4 Pa3IMYIHOTO THITA B
VICUHCIICHUE obmnactu KCO
4 | IToaroToBKa K 3a4eTy ¢ OIIEHKOMH 4 BraneTs HaBbIKaMH peneHnst KOHKPETHBIX 3a/1a4 Pa3JIMYHOTO TUTIA
S5 |Pazgen 4. OcnoBel  wmHTerpasmphoe | 30 Hoxnan Brnagers HaBbIKaMu pelIeHUs] KOHKPETHBIX 3a]a4 pa3IMyHOro THUIIa
UCUHUCIICHUE
6 | Pazmen 5. luddepennmanbupie ypaBHCHHS 32 Hoxmna. Briamets HaBbIKaMH pellieHrs KOHKPETHBIX 3a71a4 Pa3InyHOTO THIA
IIepeuens Tem
co00IIeHn
7 | Pazgen 6. Teopuss BepostrHocTedt u | 34 Joxknan. Brnaners HaBbIKaMM pellIeHHs] KOHKPETHBIX 3a/1a4 Pa3InYHOro TUIIA
CTaTUCTUKA [Iepeuens Tem
pedepaToB
8 | IloaroroBka K SK3aMeHy 12 BraneTs HaBBIKaMH peleHrst KOHKPETHBIX 3a/1a4 Pa3JIMYHOTO THTIA
Bcero 188 BrnaneTs HaBbIKaMM pellieHHsI KOHKPETHBIX 3a/1a4 Pa3InyHOro THIIA
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5. Ilepevyenb 00pa3oBaTeIbHBIX TEXHOJIOT Ui, HCI0JIb3YyeMbIX NPH OCYIECTBICHHH
o0pa3oBaTeIbHOIO Mpolecca Mo JMCUUIIMHE, BKJIYasi epedyeHb JTULEeH3HOHHOI0
NMPOrpaMMHOr0 o0ecre4eHusi, COBpeMEeHHBIX NPo(ecCHOHAIBHBIX 0a3 JaHHBIX U
HH(QOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

5.1. Ob6pa3oBaresibHbIE TEXHOJIOTUU

Peanu3anus pa3nuuyHbIX BUAOB y4yeOHOM pabOThl NpU H3Y4EHUH OOy4aroIUMUCS
JUCLHUIUIMHBL, TPEIyCMaTPUBAET HCIOJb30BAHME B Y4YeOHOM TMpOLECCe HMHHOBAIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH, AKTHUBHBIX U WHTEPAKTUBHBIX ()OpPM MPOBEJIEHHUS 3aHATUI B
COUYETaHUM C BHEAYIUTOPHOI pabOTOM.

AxTuBHBIE (QOpPMBI 3aHATUI MOOYX AAalOT O0y4aeMbIX K MBICIUTEIbHOM AaKTUBHOCTH, K
IPOSIBJIEHUIO TBOPYECKOI'0, MCCIEA0BATENbCKOr0 MOAXO0Ja M IMOUCKY HOBBIX MAEH JUIs peleHUs
pasHOOOpa3HBIX 3ajad [0 HAalpaBJIEHUIO IOATOTOBKM U CHOCOOCTBYIOT pPa3HOOOpa3HOMY
(MHIMBHya IbHOMY, TPYNIIOBOMY, KOJUIEKTUBHOMY) HM3y4YeHHIO (YCBOCHHWIO) YUEOHBIX BOIPOCOB
(mpobrnem), aKTMBHOMY B3aMMOJCHCTBHIO 0OydaeMbIX M TperojaBareis, >XUBOMY OOMEHY
MHEHUSIMU MEXJy HUMH, HALEJICHHOMY Ha BbIPAaOOTKY INPaBUIBHOIO MOHUMaHHS COJEpKaHUs
U3y4yaeMoOl TeMbl U CIOCOOOB €€ MPaKTHUYECKOro HCHOJIb30BaHUA. B COOTBETCTBUM C 3THM IpH
U3YYEHUU JUCUUIUIMHBI TNPEAyCMaTpUBAaeTCS MCIONb30BAaHUE CIEAYIOIUX 00pa30BaTEIbHBIX
TEXHOJIOTHUM:

1. BxoaHO#1 KOHTPOJIb B BUJIE PEIICHUS TECTOBBIX 3aIaHU.

2. TeopeTnueckue 3aHATUSA - 3aHATUSA JIGKLIMOHHOTO TUIIA B BUJIE:

BCTYNUTEIbHAS JIEKLIUA / JEKIUSA HHPOPMALIHS C IE€MEHTaMHU BU3yallu3allluu;
TeMaTH4ecKast JIEKIHUs / JICKIHs -BU3yaIn3a1lns;
UTOrOBast JIEKLUA / TEKIHUA-BU3YyaIU3aLHs.

3. 3. 3aHATHS CEMUHAPCKOTr0 TUIIA B BUJE PEILIECHUS TEOPETUUECKUX U MPAKTUYECKUX 3a]ad.

Jliis mpoBeieHUs] KOHTaKTHOU paboThl oOyuatonuxes ¢ npenoaasareseM AHOOBO «KUY» ¢
INPUMEHEHUEM DJIEKTPOHHOTO OOY4YeHHMsI W JHMCTAaHIMOHHBIX OOpPa30BATEIbHBIX TEXHOJOTHUI
orpeneneH Ha0Op d3JEKTPOHHBIX PECYpCOB U TPWIOKEHHUH, KOTOpbIE PEKOMEHIYIOTCS K
WCIIOJI30BAaHUIO B 00pa3oBaTebHOM mporiecce. OOpa3oBaTeNbHBIN MPOIECC OCYIIECTBISETCS B
COOTBETCTBUM C pacluCaHUeM Y4YeOHBIX 3aHATHH, pa3MEIIeHHbIM Ha O(QUIHAIBHOM CalTe
MHCTHUTYTA.

Opranuzanus o0pa3oBaTEIbHOIO MpOLEcCa OCYLIECTBISETCS Yepe3 JIMYHbIM KaOMHET Ha
opuiarbHOM calTe uHCTUTyTa. [lpemonaBaTenb Al COOTBETCTBYIOLIEH y4eOHOW TpYIIIbI
yKa3plBaeT TeMy 3aHsATHud. Ilpukpemsiser ydeOHBIE MaTepuaibl, 3aJaHUS WM CCBUIKM Ha
AIIEKTPOHHBIE PECYPCHI, HEOOXOIUMBIE /ISl OCBOCHMSI TEMBI, BHIIIOJHEHHS IOMAIIHUX 331aHUH.

5.2. JII/IIIeHC%I/IOHHOQ MporpaMmMHoO¢e o0ecreueHue
B O6p330BaTeJ'IBHOM nmponecce mnpru HM3YUCHUHU IOUCHUIUIMHBI HCIIOJB3YCTCSA CIICAYROIICC
JIMIEH3WMOHHOC IPOTrpaMMHOC o0ecrieyeHue:
OC Microsoft Windows 7.
Microsoft Office 2007.
Kaspersky Endpoint Security.
CIIC KoncynsbranT [Lroc.
KonrenT-punbTparus.
Cucrema tectupoBanus INDIGO.

ogakrwdE

5.3. CoBpeMeHHbIe MpoeccuoHaIbHbIE 0a3bI JAHHBIX

B o0pazoBarenbHOM mpolecce MPU W3YUYEHUW JAUCHUTIIMHBI UCHOIB3YIOTCS CIETYIOIINe
COBpeMeHHbBIE MpodeccuoHaIbHbIe 0a3bl JAaHHBIX:

DNeKTPOHHO-OMOIMOTeUHass cucTeMa «YHHBepcuTeTckas bubnuoreka OwnaitH» -

https://biblioclub.ru/.
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Hay4nas snextponnas 6ubinoreka - www.elibrary.ru.

PedeparuBnass m copaBouHas 0asza JaHHBIX pEHEH3UPYEMO# JMTEepaTypbl Scopus -
https://www.scopus.com.

[TonuremaTnyueckas pedeparuBHO-OubIHOrpaduyeckas u HayKOMETpHUeCcKas
(ounbnmmomeTpuueckast) 6a3za nanubix Web of Science - https://apps.webofknowledge.com.

ApxuB HayuHeix okypHanioB HII Hamuonanpueii DnekrpoHHO-WMHDOpMaMOHHBIN
Koncopunym (HOMKOH) (arch.neicon.ru).

Hayunas 6ubiroTeka oTKphITOro gocrtymna - https://cyberleninka.ru.

5.4. UndopManmoHHbIe CIPABOYHbIE CHCTEMBI

W3ydyeHne NUCHUIUIMHBI COMPOBOXKIACTCS MPUMEHEHHEM HH()OPMAIIMOHHBIX CIIPABOYHBIX
CUCTEM:
1. CIIC KoncynbranT [Lmtoc.

6. OueHouHbIe cpeICTBA /1JIsl IPOBe/IeHUs] BXOHOI0, TEKYIIero, py0e;KHOro KOHTpOoJIst
U NIPOMEKYTOYHOM aTTeCTAUM 00Y4aIOLIMXCSl 110 JUCHMILJIMHE H MeToANYecKHe MaTepHaJibl
110 ee OCBOCHHIO

TunoBeie 3amaHusi, 0a3a TECTOB W WHBIE MaTEPHANbl, HEOOXOJMMEBIC IS OICHKU
pe3yJIbTaTOB OCBOEHUS JUCIUIUIMHBI (B T.4. B IPOIECCE €€ OCBOEHUS), a TAKKE€ METOAMYECKUE
MaTepUaibl, OMPEICISIONINE MPOIEYyPhl ATOW OICHKH MPUBOAATCS B MpUiIokeHUH | k paboueit
porpamMme AUCITUTUTHBIL.

YHuBepcallbHasi CHCTEMa OICHWBAHUS  PE3yJIbTaTOB OOYYCHHUS  BBIMOIHICTCS B
cooTBeTcTBUU ¢ [lomokeHneM O TIPOBEICHHUH TEKYIIEr0 KOHTPOJS YCHEBAaeMOCTH U
IIPOMEXYTOUHOM aTTeCTallUK YCIEBAEMOCTH, YTBEPKIAEHHOE MpuKa3oM pekropa ot 14.03.2023 r.
Ne 40 o/m u \BkIrOUaeT B ce0sl CUCTEMBI OLIEHOK:

1) «OTIUYHOY, «XOPOIIIOY, «YAOBIETBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHOY;,

2) «3aUTEHO», KHE 3aYTCHOY.

7. OcHOBHASI M IONMOJTHUTEIbLHASI Y4eOHOM JINTEPaTypPa U 3J1eKTPOHHbIE
o0pa3oBaTte/ibHbIE pecypchbl, He00X0AMMBbIE /1JIs1 0CBOEHUS IHCHUIIIUHBI

7.1.0cHoBHas1 JUTEpaTYypa

1. banaun, K.B. Kpatkuii kypc Bbiciieit marematuku: yueoHuk / K.B. bannun, A.B. Pykocyes
; mox obmr. pea. K.B. bannuna. — 7-e u3a. — Mocksa: JlamkoB u K°, 2025. — 510 c.: wi., Taomn.,
cxeM., rpad. — (YueOnble uznanus ans 6akanaBpoB). — Pexxum nmoctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=720251 (mata oOpamenus: 30.04.2026). -
bubnuorp. B kH. — ISBN 978-5-394-06029-8. — TekcT: 371eKTPOHHBIN.

2. KynnermieBa, E.C. Matemaruka: y4eOnuk / E.C. Kynpeimea. — 4-e usn. — Mocksa:
JHamkoB u K°, 2015. — 562 c.: tabn., rpad., cxem., ui. — Pexxum gocrtyna: no nmoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=452840 (mata  oOpamenus:  30.04.2026). —
bubnuorp.: c. 552-553. — ISBN 978-5-394-02261-6. — TekcT: 351eKTpOHHBIH.

7.2./lonoJTHATEILHAS JIUTEPATYPaA

1. Hertsapesa, O.M. Briciias maremaTnka. Marepuansl JUIsi HOJATOTOBKM OakajaaBpOB U
cnenuanucToB: ydyeOHoe mocobue: B 3 u / O.M. JlerrapeBa, P.H. Xy3suaxmeroBa, A.P.
Xy3unaxmetoBa; Kazanckuii HallMOHAJIBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTUYECKUI YHUBEPCUTET. —
Kazans: Kazanckuit HayuHo-HccnenoBaTenbekuil Texnonornueckuit yuusepeurer (KHUTY), 2016.
- 4 . - 104 ¢ — Pexum jocryma: mno  mnoamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=500626 (mara obpamieaus: 30.04.2026). — bubnuorp.
B KH. — ISBN 978-5-7882-1912-7. — TeKkcT: 371€KTPOHHBIH.


../ОПОП%2038.03.02%20Всегда/Емельянова.UPRAVLENIEKIU/Desktop/Local%20Settings/Temp/РАБОЧАЯ%20ПРОГРАММА%2010%20января/Положение%20по%20РП%20полное.docx#bookmark16
../ОПОП%2038.03.02%20Всегда/Емельянова.UPRAVLENIEKIU/Desktop/Local%20Settings/Temp/РАБОЧАЯ%20ПРОГРАММА%2010%20января/Положение%20по%20РП%20полное.docx#bookmark16
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2. Cumymes, A.A. Bricmas maremaTuka: yyeOHoe mocobue: [16+] / A.A. Cumymes, C.M.
3ap6anues, B.B. I'puropses; pea. C.M. 3apbanueB; MOCKOBCKHI TOCYJapCTBEHHBIH WHCTHUTYT
MEXYHapOAHbIX OTHOIIEHUH (YHuBepcuTeT) MuHHCTEpPCTBA MHOCTpaHHBIX JAenl Poccuiickoit
®denepannn. — Mocksa: [Ipomereit, 2022. — 224 c.: rpad. — Pexxum nocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=700984  (mata oOpamenus: 30.04.2026). —
bubmuorp. B kH. — ISBN 978-5-00172-357-8. — TekcT: 31E€KTPOHHBIA.

3. Koo, A.T'. Kypc nekmuii mo marematuke: yaeoHoe mocobue: [16+] / A.I'. Kinoso, 1. A.
JlsntynoBa; FOxubIl  QenepanbHblii  yHUBepcuTeT. — PocrtoB-Ha-Jlony; Taranpor: HOxHBIiI
dbenepanbubiii yauBepcutet, 2020. — 199 c.: un., rpad. — Pexum mocryna: no moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612217 (mara oOpamenus: 30.04.2026). —
Bubmuorp. B k1. — ISBN 978-5-9275-3503-3. — TeKCT: 37€KTPOHHBIA.

4. Kanapeiikun, A.W. Boiciias marematuka: yueonuk: [16+] / AWM. Kanapeiikun. — Mocksa ;
Bonorna: Wudpa-Umxenepus, 2024. — 224 c.. wi. — Pexum pgocryma: 1o MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=727051 (natra  oOpamenus:  30.04.2026). —
buGmmorp. B kH. — ISBN 978-5-9729-1828-7. — TekcT: 31eKTPOHHBIH.

7.3. DaeKTpoOHHBIE 00pa3oBaTe/IbHbIE PeCypChl

1. Komnekums @DenepanbHOTO IEHTpPa HWHPOPMALMOHHO-00PA30BATEIbHBIX PECYPCOB
OIHOP: http://fcior.edu.ru/

2. Enunas KOJUICKIIUS U (POBBIX o0pa3oBaTebHBIX pecypcoB:
http://schoolcollection.edu.ru.

3. DenepanpHBI 00pa3oBaTENBHBIN TOpTAN — DKOHOMHKA, Commosiorus, MeHeIHKMEHT
http://ecsocman.hse.ru

4. Enunoe 0KHO J0CcTyIa K o0pa3oBaresibHbIM pecypcam: http://window.edu.ru/

8. lonoJiHUTEIbHBIE pecypchbl HHGPOPMAITHOHHO-TEJIeKOMMYHHKAIIMOHHO ceTH
«HTEepHET», HEOOXOAMMBIX /IJIsI 0CBOEHHUS THCIUILINHBI

http://president.kremlin.ru/ - TIpesunent Poccuiickoit ®eneparmu.

http://www.government.ru/ - IIpaBurensctBo Poccuiickoii denepanui.

http://www.duma.gov.ru/ - T'ocynapctBennast yma.

http://www.ed.gov.ru - ®enepanbHOE areHTCTBO MO 00Pa30BAHUIO.

http://www.economy.gov.ru - MHHHCTEPCTBO SIKOHOMHYECKOTO Pa3BUTHS U TOPTOBIU Poccuiickoit
denepanuu.

https://uisrussia.msu.ru/ - ©a3a &OaHHBIX W AHAIUTHYCCKUX MyONMKAIMN YHUBEPCHTETCKON
nH(pOopMallMOHHOHN cucTeMbl Poccusl.

http://www.rbc.ru — caiit PBK.

http://www.expert.ru — aHaTuTHYECKUiT callT DKCIepT.
https://psyera.ru/search-results?searchid=2107949&text=eghfdktybt+ghjtrnfvb — 6asa crareii u
JIAHHBIX 0 YIPABJICHHUIO TPOCKTAMHU.

https://pmmagazine.ru/ - caiit xypHana «Ynpasienue [IpoekTamu» - KypHaJI 00 yIpaBlICHHH
NPOEKTaMH, IIPOrPaMMaMH U TIOPTQEISIMU TIPOSKTOB.

http://www.pm-conf.ru/ - caiit Mexx1yHApOIHOM KOHBEPEHITHH «Y TPABICHUE TPOCKTAMM.
http://www.pmprofy.ru/ - Yopasnenue npoekramu. Microsoft Project. IIpodeccronan ynpasiaeHus
IPOCKTaMH.

http://www.pmtoday.ru/ - pecypc MOCBsIIEH TeMe YIpaBICHUS TMPOCKTaMH H OH IIOMOTacT
PYKOBOJUTEIISIM YIIYYIIUTh CBOM HABBIKH.

http://www.rubricon.com - DHuMKIONEMH, CJIOBAPH, CIIPABOYHUKHU-PYyOpHKOH.

http://www.edu.ru - deaepanbhbiii mopTan «Poccuiickoe 00pa3oBaHUE.

http://www.window.edu.ru - HWudopmarmonnas cucrema «EquHOe OKHO JOCTyma K
00pa3oBaTeLHBIM pecypcam.

http://www.intuit.ru - HaiimoHanbHbIi OTKPBITEIA YHHBEPCUTET.


https://biblioclub.ru/index.php?page=book&id=727051
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http://www.glossary.ru - Ciy»x06a TeMaTH4eCKHX TOJIKOBBIX CIIOBApEi.

http://www.gks.ru - OdurmansHeiii caiit degepanbHO CITy:KOBI TOCYIapCTBEHHON CTATHCTHKH.
http://www.duma.gov.ru — OdpunmansHslii caiit ['ocynapcrBennoi JJymsr PO.
http://www.duma.ru — Jloche 3aKOHOIPOEKTOB.

http://www.businesstest.ru - «/lenoBsie TeCTbI».

WWW.rosstat.gov.ru — ®enepaiibHas Ci1y)0a rocy1apCTBEHHON CTATHCTHKH.
http://www.dic.academic.ru - Axagemuk. CJ0Bapy U SHIUKIONCINH.

http://elibrary.ru - Hayunas snekTponHas 6ubinoreka.

http://biblioclub.ru - bazosas komekius bC «YHuBepcuTeTckas 6ubmoreka onliney.
https://i-exam.ru/ - Eaunelii mopTaa MHTEPHET-TECTUPOBAaHUSA B cepe 00pa3oBaHus.

9. TpeboBaHusi K MUHUMAJBLHOMY MATEPHAJIbHO-TEXHHUYECKOMY 00ecredeHn 0, He00X0IMMOTro
AJIS1 OCYLIeCTBJICHNUSI 00Pa30BaTEJIBLHOI0 MPOoIecca M0 JMCHHUIIIHHE

JUis  u3ydeHus JUCLUUIUIMHBI HCIOJIb3yeTCs Jto0as MyJIbTUMENUNHAs —ayJUuTOpHS.
MynpTUMEIMiHAas ayJUTOpPUS OCHAIlEHa COBPEMEHHBIMU CpPEICTBAMHU BOCIPOU3BENCHUA U
BU3yalM3aluy JI000M BHJEO M ayauo HHGOpMalUu, MOJIyYEHUS M IMepedaud 3JIEKTPOHHBIX
JIOKYMEHTOB.

Tunosass KOMILIEKTAlMs MYJIbTUMEINUHON ayIUTOPUHU COCTOUT U3:

MYJIBTUMEAUMHOIO IIPOEKTOPA,

IIPOEKLIHOHHOTO DKPaHa,

aKyCTHUYECKOHN CHCTEMBI,

[IEPCOHAIIBHOI'O KOMITBbIOTEPA (C TEXHUYECKMMH XapaKTEPUCTUKAMU HE HUXKE: MPOLIECCOp HE
ke 1.6.GHz, oneparuBnas mamsats — 1 Gb, uarepdeiice moakmoucnus: USB, audio, VGA.

IIpenonaBaTesnb MMEET BO3MOYKHOCTB JIETKO YIPABJIATH BCEM CUCTEMOM, YTO ITO3BOJISAET
IPOBOJUTH JIEKIIMU, MPAKTUYECKUE 3aHATHs, Mpe3eHTalluu, BeOMHAphl, KOHGEPEHIMH U Jpyrue
BUIBl AYAWTOPHOW HArpy3KH OOydJaroummxcsi B YIOOHOH M JOCTYMHOW s HuX (opme c
NPUMEHEHHEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEJICTB OOyUEHUs, B TOM YHCJIE C UCHOIb30BAHUEM
B IIpolecce OOydeHHUs BCEX KOPIOPATUBHBIX pecypcoB. MysibTHUMeIUNHAs ayJIuTOpUs TaKkKe
OCHAIIIEHA IIMPOKOIOJIOCHBIM JOCTYIIOM B ceThb «HTEpHET.

KomnbrorepHoe 000pynoBaHHEM HMEET COOTBETCTBYIOLIEE JHUIEH3MOHHOE MPOrpaMMHOE
o0ecrieueHue.

Jlyia mpoBeeHUs 3aHATHI JIEKIIMOHHOTO THIA MPEAaraloTcsi HaOophl JEMOHCTPALIMOHHOTO
000pyI0BaHUS U Yy4eOHO-HAIIAJHBIX MOCOOMH, oOecrneunBaroniie TeMaTHUeCKUe WIIITIOCTPAIUH,
COOTBETCTBYIOIIME pabouell yueOHON IporpaMMe AUCHHUIUINH.

ITomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUeHUs: K ceTu «VHTepHeT» M obecreyeHbl JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBaTebHyto cpeny MHcTuTyTa.

VYyeOHO-MeTOMYECKAsE JIUTEpaTypa JUIsl JaHHOW JWUCHUUIUIMHBI HMEETCS B HaJUYUH B
AIIEKTPOHHO-OMOIMOTEeUHOM cucteme «YHuBepcurerckas Oubnmoreka ONLINE», nmoctynm k
KOTOPOW TPENOCTaBIeH O0yJaronuMcs. DIeKTPOHHO-OUOIMOoTeUHass cucTeMa «YHUBEPCUTETCKAs
6ubmoreka ONLINE» peanusyer jeranbHOe XpaHEHHE, paclpOCTpaHEHHE U 3alIUTy HHU(POBOro
KOHTEHTa y4eOHO-METOIUYECKON JINTEPATYPHI ISl BY30B C YCIOBHEM 00S3aTEILHOTO COOIIOICHUS
AaBTOPCKMX W CMEXHBIX TpaB. OJEKTPOHHO-OMOIMOTEUHass cucreMa «YHHUBEPCUTETCKas
o6ubmuoreka ONLINE)» obecrieunBaeT mMIMPOKUII 3aKOHHBIM JOCTYH K HEOOXOIMMBIM ISt
00pa30BaTeNLHOTO IpoIlecca M3JaHUSAM C HCIOJIb30BAaHUEM WHHOBALMOHHBIX TEXHOJIOTHHA U
cooTBeTcTBYeT BeceM Tpebosanusim ®I'OC BO.
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[Tpunoxenue 1
K paboueii mporpaMmme
JUCIUATUTHHBL «MaTemMaTruka

OLIEHOYHBIE CPEJCTBA JIIsI IPOBEJIEHUS BXOJHOTO,
TEKYILIETO, PYBEXKHOI'O KOHTPOJISI U MPOMEXKYTOUYHOM
ATTECTAIIAU OBYYAIOIIAXCS MO JUCIHATIJIMHE U
METOJNYECKHE MATEPHAJIBI ITO EE OCBOEHUIO

MATEMATHUKA
(51.5.6)
[To HampaBJIeHUIO MOATOTOBKHU 38.03.02 MeHeq:KMeHT
HanpaBiieHHOCTh MOATOTOBKU MeHe:KMEHT OpraHUu3aIuu
KBanudukanus (cTeneHs) BbIMyCKHUKA
(YpoBEHb HaIpaBJICHHUS MTOJATOTOBKH) O0akasaBp
®opma 00yyeHus 0YHO-3204HAas

Kanuaunrpan
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6.1. OueHo4HbIe CPeACTBA MO HTOraM OCBOEHHST TUCIIUIIJIMHbBI

6.1.1. Lles1b OLIEHOYHBIX CPeICTB

Ilenb0  OLEHOYHBLIX  CPEeACTB  SBISETCS  YCTAaHOBIEHUE  COOTBETCTBUS  YpPOBHS
HOJrOTOBJIEHHOCTH 00YyYaroLIEerocsi Ha JaHHOM 3Tare o0y4yeHus: TpeOoBaHMIM paboueil mporpaMmsl
10 JUCLUIUIMHE «MareMaTuka.

OuneHoyHble cpeicTBa IIPEAHA3HAuUeHbl JUIsI KOHTPOISI M OLIEHKH 00pa30BaTeIbHbIX
JOCTHKEHUI 00y4arolmuxcsi, OCBOMBIIMX IPOTpaMMy Yy4eOHOH JUCHUIUTMHBI «MaTeMaTHKay.
[Tepeuenb BUIOB OLIEHOYHBIX CPEJICTB COOTBETCTBYET paboueil mporpaMmme JUCHUILIHHBIL.

KoMIieKT 01lleHOYHBIX CPEACTB BKJIIOYAECT KOHTPOJIbHBIE MAaTEPUAIIbl IS IIPOBEJICHUS BCEX
BUJIOB KOHTpOJIi B (OpME YCTHOTO M IHCBMEHHOIO ONpOca, MPAKTUYECKUX 3aHATUH, WU
NPOMEXKYTOYHOU aTTecTaly B opMe BOIPOCOB U 3aJaHUH K IK3aMEHY.

CtpykTypa M cojeps;kaHWe 3aJaHMii — 3a7aHMs pa3paboTaHbl B COOTBETCTBMU C paboueit
MpOrpaMMoON JUCHUIUIMHBI «MaTteMaTuka.

Ilpu pa3paboTke OLIEHOYHBIX CPEACTB IpErojaBaTesieM HCIOIb3YIOTCs 0a3bl JaHHBIX
NEJarOTMYECKUX ~ W3MEPUTENbHBIX ~ MaTepuasioB,  mnpenocraBieHHblx OO0  «HayuHo-
UCCJIEeJ0BAaTEIbCKUNA HHCTUTYT MOHUTOPHHIA Ka4eCTBa 00pa30BaHUS.

6.1.2. O0beKTHI OlIeHUBAHUSI — Pe3yJIbTAThI 0CBOEHUSI TMCIUTLINHBI

VYK-1 (cmocoGeH OCyIIeCTBIATh TOUCK, KPUTHYECKWH aHaIM3 HM CUHTEe3 HH(opmanuy,
HPUMEHSTh CUCTEMHBIN MMOJIXO/ JUISl PEIICHHUS OCTABJICHHBIX 3a/1a4).

Pe3ynbraTamu 0ocBOCHMSI JUCLUILIIMHBI SIBIISIOTCS:

3Hanme:
31 - OcCHOB MaTeMaTHMKH B YacTH TEOPUU (PYHKIMH OJHOM U HECKOJIbKUX IIE€PEMEHHBIX,
T pepeHMaIbHOr0 U MHTErPajJbHOIO HMCYHMCICHMS, TEOpUH MPEIesioB, MATPUYHOW anredpsl,
TEOPUU CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHM, TEOpPUU BEPOATHOCTH M MAaTEMaTH4ECKON
CTaTUCTHKH.
Ymenue:
V.1 - npuMeHATh MaTeMaTHYeCKUH HMHCTPYMEHTapuil Ul BBINOJIHEHHS BBIYUCICHHUM, peIIeHus
MPUKIIAIHBIX 337]a4 MEHEP)KMEHTa, aHaIn3a U 00pabOTKH JaHHBIX;
V.2 - nenaTh BBIBOJIbI HA OCHOBAHUU NPOBEICHHBIX PACUETOB;
V.3 - ucnonb30BaTh MaTeMaTUYECKHUE METOJAbI JUIsl PEIIeHUs SKOHOMHYECKHMX 3ajad, 3aaady
NPUHATHS ONTUMAJIBHBIX PEIIEHUI B MEHEKMEHTE.
Baanenue:
B.1 - wmeromamm cOopa, aHamu3za U OOpaOOTKM JAaHHBIX HEOOXOMUMBIX ISl  peIIeHUs
pohecCHOHANBHBIX 33j1a4, B TOM YHCJIE C MCIIOJIb30BAHUEM MPUKIIAHBIX POTPAaMMHBIX CPE/ICTB;
B.2 — HaBbIKaMM NPUMEHEHUS COBPEMEHHOI'0 MaTeMaTHYeCKOTO0 WHCTPYMEHTapus JAJs pelieHus
HSKOHOMUYECKHUX 3a/1a4 U 3a/1a4 MEHEKMEHTA.
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Tabnuua 1 - IlepeyeHb koMmeTeHIHA, (POPMHUPYEMBIX B MIPOLIECCE OCBOCHHSI TUCHUIUTMHBI (MOYISI) C YKa3aHUEM 3TaroB UX (OPMHUPOBAHHUS

Paznen qucuuIuimHbL WHarkaTop TOCTHXKEHUS] KOMIETEHIIUH [Tnanupyemsie HaumeHoBaHME OLIEHOYHOTO CPEe/ICTBA
KOJ CopepxaHue HHIUKATOpa pe3ynbTaThbl 6X00HOU meKkywuil | pybesic-uuitl | npomestcy-
OCBOCHHUS MOYHbIU
JMCIUIUIMHBI
Paznen 1. DieMeHTHI BBICIICH areOpbI VK-1.1 YK-1.1 CriocobeH npuMeHsITh 3.1, ¥.1,B.1 Bxognoii Texymmii 3,0
MaTeMaTH4eCKUii HHCTPYMEHTapHUi /ISt KOHTPOIb | KOHTPOJb IO
pEIICHHS MOCTABICHHBIX YIPaBICHUECKNX (yctHBII TeMe (Tect)
3aJ1a4. o1poc)
Paznen 2. BexTops! 1 aHaIUTHYECKAs VK-1.1 VYK-1.1 CriocobeH npuMeHSTh 3.1, V.1,V.2, Texymmmii 3,3
TEOMETPUS MaTeMaTUYECKU HHCTPYMEHTapUil AJis B.1,B.2 KOHTPOJIb
PEILICHUS TOCTABICHHBIX YIIPABICHUYECKUX (Tecr)
3aj1ad.
Paznen 3. OcHoBBI TuhepeHIHATEHOTO VK-1.1 VYK-1.1 CriocobeH IpuMeHSTh 3.1, V.1,V.2, Texymmmii PyOexHbrit 3,0
HCYUCIICHUSA MaTEeMaTUYECKUN UHCTPYMEHTAPUH [ B.1,B.2 KOHTPOJIb KOHTPOJIb
peLICHUs IOCTABJICHHBIX YIPaBICHUECKUX (Tecr) (xoHTpOJIB
3a71ad4. Hast
paboTa)
Paznen 4. OcHoBBI HHTETpanbHOTO Hcuucienus | YK-1.1 YK-1.1 CriocobeH npuMeHsITh 3.1, V.1,V.2, Texymuii 2
MaTEeMaTUYECKUN UHCTPYMEHTAPUH [ B.1,B.2 KOHTPOJIb
peLICHUs IOCTABJICHHBIX YIPaBICHUECKUX (Tecr)
3aj1ad.
Paznen 5. Inddepenmmansapie ypaBreHuss | YK-1.1 YK-1.1 CriocobeH nmpuMeHSTh 3.1, V.1,V.2, Texymmmii 2
MaTeMaTUYECKUI HHCTPYMEHTapuil st B.1,B.2 KOHTPOJIB TI0
pELICHUs! TOCTABICHHBIX YIIPABICHUECKUX Teme (TecT)
3aj1ad.
Pasnen 6. Teopus BepositHocTe# 1 cratuctuka | YK-1.1 YK-1.1 CriocobeH IpuMeHSTh 3.1, V.1,V.2, Texymmumii 2
MaTeMaTUYECKUI HHCTpYMEHTapuil AJist B.1,B.2 KOHTPOJIb 110
pELICHUs! TOCTABICHHBIX YIIPABICHUYECKUX Teme (TecT)
3ajad.




6.1.3. ®opMBbI KOHTPOJISI U OLEHKHU Pe3yJIbTATOB OCBOEHMS

KoHTponb u onieHKa pe3ynbTaToB OCBOCHHUS — 3TO BBISIBICHUE, U3MEPEHUE U OLIEHUBAHUE 3HAHUU U
yMeHu# (HOpMHUPYIOIUXCS KOMIETEHIIMA B paMKaX OCBOCHHS IVCIUIUIMHBI. B COOTBETCTBUHM C y4eOHBIM
TUTAaHOM ¥ pabodeld TmporpaMMoil JUCHUIUTUHBI «MaremMaTtnka» NpeaycMaTpUBaeTCd BXOMHOW, TEKYIITHH,
PYOEKHBIN M UTOTOBBIN KOHTPOJIb PE3YJIBTATOB OCBOCHUS (IIPOMEKYTOUYHAS aTTeCTAIUs B (hOPME DK3aMCHA).

6.1.4 CucreMa OleHMBAHUS KOMIUIEKTA OLEHOYHBIX CPEACTB TEKYUIero KOHTPOJS M
NMPOMEKYTOYHOM aTTecTAllUN

CucreMa OILIGHMBAaHUS KAXKIOTO BHJA paboT ommcaHa B [lomokeHWH O TEKyIIeM KOHTPOJE
yCIIeBAaEMOCTH U MTPOMEXKYTOUHOM aTTecTalluu o0y4aromuxcs, yreepkaeHHbIM [Iprkazom pekropa
ot 14.03.2023 1. Ne 40 o/z.

6.2. IlpumepHbIe (TUNOBBIE) KOHTPOJILHBIE 3a/IaHUsI WIH WHbIe MaTepHuajibl, HEOOXOAUMBIE s
OLlCHKH 3HAHWi, yMEeHHMi, BJaJeHUil (WIM ONBITA JAeATeJbHOCTH), B IpoLecce OCBOCHUS] TUCHHUILINHBI
(MoayJisi, MPAKTUKH), XapaKTePU3YIOIIUX 3TaNbl (JOPMUPOBAHUS KOMIIETEHUMA B Mpouecce 0CBOEHUs!
JMCIUILINHBI

6.2.1. [IpumepHbIe (THMOBBIE) KOHTPOJIbHBIE 3aJaHUSI HJIM NHBbIe MATEPHAJIBI 1151 POBEAEHUsI BXOTHOI0
KOHTPOJIA

BapuanTt 1
X+5

F(x) =

Al. Hatinute obmacts ompenenenns GyHKIIHH: x"-16

y=2-5sinx

A2. Hatinute o0macth 3HaYeHUH (YHKIHH

3 2
X X
a) —+—-12; 6) cos(1-4x)
A3. Halingure npon3BoIHYIO (QYHKIINU: 3 2

_ 2.
A4. Halinute HanMeHbIee W HanOOITbIee 3HAYCHHUS (DYHKITHUH f (X) =C0S" x—COSx

0;—
4

Ha

OTpPE3KE

AS. HaiftTu unterpas:

2xsin? x+1dX

Si n X (MeTox HEMOCPEICTBEHHOTO WHTETPUPOBAHNSA).

(monBemenue mon 3HaK nuddepeHmana moCTOSHHOTO CIaraeMOT0 M MHOMKHUTEIS ).

el

2. j 5X + 4
J. COS X (HOI[BG,Z[CHI/IC noj 3Hak auddepenunana GyHKuuii).

N
Jse

(MeTox 3aMEHBI TIEPEeMEHHON ).
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fedx
A6. NHrerpan paBeH::
1 _ 1 _
—2X —2X —5€ 2 —5€ 2X+C
Bapuant 2
X+5
f(X)=—
Al. Haligure obnactb onpeaeneHus Kaxaon u3 GyHKIuu: X" —36

y=3-2c0sx

A2. Hatinute o0macth 3Ha4eHUH (yHKIIHH

3 2
a) % + % -12;  6) cos(1-4x)

A3. Haligute pon3BoHYIO (QYHKIINU:

_ 2
A4. Halinute HanMeHbIIee U HanOOIbIee 3HAYCHHS (DYHKITUN f (X) =C08” X +2C0S x H

|:0; £:|
4
oTpe3ke .

AS5. HaliTu nnTerpasl:

a

dx

2
1+X (MeTon HEMOCPeICTBEHHOTO HHTETPUPOBAHNUSA).

X% +2
N

) _[%/iZ—Sxizdx

(moaBenenue mox 3HaK nudepeHmmana moCTOSHHOTO CIaraeMoro u

MHOXKHUTEJIS).
cos(In x
I (—) dx
3. X (moneenenue nox 3Hak auddepernmana GyHKIui).
v1+X
j dx
4., X (MeTO/ 3aMEHBI TIEPEMEHHON).
A6. UnTerpan J-Sln 2xdx paBeH::
1.
—10052X+C —=sin2x+C _
a) 2 ;6)—COS2X+C; B) 2 ' 1) sin2x+C

Cucrema oLieHUBaHHUS

Kaxxnoe 3amanue: yactu I — 1 0amr;
Hroro: 10 6amnos.
OrieHKa:

«5» - 8 — 10 6annos;
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«4» - 6 — 7 06aos;
«3» -4 — 5 6amios;

«2» -3 Gaiia u MeHbIE 3 0aJUIOB

6.2.2. [IpumepnbIe (THNIOBbIE) KOHTPOJIbHBIE 321aHUS /IJIsl MPOBEAEHNUS TEKYIET0 KOHTPOJIsI

Bapwuanr 1.

1
1. Haiigure npoussoanyio ¢ynkumn T (x)=x" + 2 x* —2x* +9.

1) 7x°+4x® —4x+9; 2)  7x®+x° —4x;

3) Tx®+x®+4x+9; 4)  Tx"—x"—4x°.

2. Haligure 3HaYeHne NPOM3BOIHON QYHKIMH Y = BTOUKe X, =0.

1) 1; 2) 0; 3) 0,5; 4) -1.

3. Jlns xaxkoll GpyHKUMK HaliaeHa mpousBoaHas )’ = 4x® —x°,

4 3 3
X X

1) y=12x* - 2x; D y="g 3) y=4x"—x%; 4)y=x4—%.

4. Halinure 3Ha4eHHE YTIIOBOTO KOA(hGUIMEHTa KacaTeIbHOW, POBEICHHON K rpaduKy GyHKIIHA

f(x)=9x —4x> B Touxe ¢ abeumccoii x, =1.
)3 20 3) 3; 4) s.
5. Haitmrre f'(7), ecn f(X)=x?-sinx. 1) —z%; 2) 27, 3) —27; 4) 0.
6. Harmummre ypaHerue kacatesbHoii k rpaduxy Gysxman g(X)=3x? —2X B Touxe
¢ abemuccoit X, = —1.

Dy=-3x-3; 2)y=8x+13 3)y=-8-3; 4)y=-8x+I3

7. Haf/i,I[I/ITe CKOpPOCTb U YCKOPCHUC TOUYKHU B MOMCHT BPEMCHU t= 2 C., ©CJIM OHa JABMIKETCH HpﬁMOJ’IHHCﬁHO

10 3aKOHY X(t) =3t —t +4 (xoopauHara X(t) U3MEPSIETCS METPAX).

v=142 v=352 v=39% v=352
1) jcw . 2) 54 . 3) jcw . 4) jil .
a=35—2 a=35—2 61236—2 61236—2
c c c c
8. Onpenenute Touky Makcumyma Gpynkmun | (X) =3+8x* —x*. y=f '(X)

~_ A

9. Ilo rpaduky npon3BoaHON (YHKIUH

<
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y=f '(x) YKaKUTE KOJIMYECTBO ITPOMEKYTKOB o i1 3 '
yObiBanust pynkuun y = f (X)
10. Haiinute HanOoblee ¥ HaNMEHbIIIee 3HaYeHNE (PYHKITHN

f(x)=x?-(6—x) nanpomexyrke [-15]

5
11. HaiiauTe npousBoHyI0 QYHKIHH Y = (g —12) —Cctg2x.

Bapuanr 2.

1
1. Haiinure npousBoanyro pyukiun | (X) =3x"+=x®+x*-0.

1) 27x® +x" +3x%;  2) 9x% +8x" +3x°; 3) 27x% +x" —=3x*=9;  4)27x° +x® +3x°.

2

2. Halinure 3HaYeHHe NPOM3BOTHON QYHKIMH VY = B TOUKE X, = 3.

3 21 3 3
) - 2) = 3 4 -
) 2 ) 1 )3

3. Jlns kaxoii pyHKIMH Halinena npomssoHas )’ = 42x° —sinx.

1) y=7x>+cosx; 2) y=6x'-sinx; 3) y=6x’—cosx; 4)y=7x"+sinx

4. Halinure 3Ha4eHUE YTIIOBOrO KO3 GUIIMEHTA KacaTeJIbHOU, IPOBEACHHOM K rpaduKy (GYHKIIUA

y= 3x? +1 B TouKe ¢ aGCLKCCOi x, =1L 1) -6; 2) 4; 3) 6; 4) -5.
5. Haiimmre  f'(0), ecm  (X) = X° - tgX. 1) 0; 2) -1; 3) m;, 4)-2r.

6. Hammmmre ypasHeHue KacatenbHoi K rpaduky ¢ymkmmm f(X) =3%x° —3X B Touke ¢ abeumccoi

Ny=-9x-6; 2)y=-3x-6; 3)y=9%+16;, 4)y=9%-6.

7. HaﬁHHTe CKOPOCTb U YCKOPCHUC TOUYKHU B MOMCHT BPEMCHU t= 1C€K., €CJIM OHA ABHXKCTCA

npsivonuueiino o 3akony  X(t) =3t® —t +4 (xoopammara X(t) m3mepsiercs B MeTpax).

v=8wm/c v=12m/c vV=6m/c v=8wm/c
1) 27 27 27 ) 2°
a=18xn/c a=18n/c a=8wn/c a=17u/c
8. Onpenenure MunumyM pyuxuun | (X) =3x" —4x* + 2. 4y
9. Ilo rpaduky npoussoaHoi Gpynkuun y = f '(X) /)»—\fz X)

YKQKUTE JJTUHY POMEXKYTKA BO3PACTAHUS I / ( \/I
Gynkmun Y = f(X).
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10. YkaxuTe HanOoJIbIlee U HANMEHbIIee 3HaueHne Gpyukuuu | (X) =x*. (3 - 2X) Ha JaHHOM
HPOMEKYTKE [— 1;4].

' 6
11. Beruncnure mpou3BOIHYIO QYHKINH J (X) , €CTIU g(X) = —C0S3X + (4X + 5) .

6.2.3. [IpumepHbIe (THMOBBIE) KOHTPOJILHBIE 3aJaHUs WJIM WHBbIE MATEPHAJIbI JJIsl MPOBEICHUS
PY0€:KHOT0 KOHTPOJIA

BapmuanTt 1

1. Haiigure TaHreHC yTJla HAaKJIOHA KacaTeIbHOU, IPOBEAECHHOH K TpaduKy QyHKIUU ) = —0,5x°B TouKe

Xy =—3.

1) -1,5; 2) 3; 3) -3; 4)- 45,

2. Pemmte HepasencTBo: x° —5x° +4x > 0.

1) [0; 1]U[4; +0);  2) (—o0;00U(L; 4);  3) (—o0;0)U (4;+00); 4) (0; 1)U(4; + ).

3. Haniure ypaBHEHME KacaTeabHON K rpaduky ¢pynkuun | (X) =X —1 B Touke ¢ abemuccoii x, = 2.
V) y=—12x+17, 2) y=12x-17;, 3) y=19x-38; 4) y=12xt32.

x*(x-3)
x-1

1) (~o0]u@3} 2) [01)UB+o) 3) @3Ju{) 4) L3}

4. Pemite HEpaBEHCTBO <0 MeTo10M MHTEPBAJIOB.

5. Haifnure ckopocTh U yCKOpEHUE TOYKH B MOMEHT BpeMeHHU 1 = 1Cek., eciiu OHa ABMKETCS IPSIMOIUHEITHO

mo 3akony X(t) =5t +t° -1 (xoopmmmara X(t) m3mepsiercs B MeTpax).

v=8m/c v=Tmlc v=5ulc v=Tulc
. 2 . 3 . 4

1) ; ; . .
GZGM/CZ a=8mlc? a=8mlc? a=11u/c?

6. Onpenenute abCLUCCH TOYEK, B KOTOPBIX YIIIOBOH KOG (GUIMEHT KacaTeIbHOH K rpaduKy GyHKLIUH
y=1-2sinx pasen 2.

K T 27
1) x=7+2zn,neZ;, 2)x= (—1) (—Ej-F?ZK,K eZ, 3)x= i?+2mc,ice Z,

4)x =1-2sin2.

f'(x) 3
— 2 <\, f(x)=x>-12x+09.
(Y1 6) T (x)= x> —12x +

7. Pemnte HepaBeHCTBO
1) (~o0;=6)U[-2;2]U(440); 2) [-6;-2)u(2:4); 3) [-2;2]U[4+0);  4) (-6,-2]u[2;4)
8. Beruncnure ¢ moMomuso Gopmys npruOIMKEHHbIE 3HAUCHHS BRIPasKCHHA:

a) (1,001)°; 6) 1/0,98.

Bapuant2.

. o . 2
1. HaiiauTe TaHreHC yrila HAKJIOHA KacaTeldbHOM, MPOBeAeHHOI K rpaduky ¢pynkunn y =3x° +1 B Touke

x, =-1.
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1) -6; 2) 4; 3) 6; 4) -5.
2. Perinte HEpaBEHCTBO: x* =5x? +4>0.
D(-2-)UE2) 2)[-2-1UL2} 3)(-2-)U(-12). 4)(-0;-2)U(-L1)U(2;+).
3. Hanuimute ypaBHEHHE KacaTelbHOi K rpaduky GyHkimmm = x° —3x
B TOUKeE C abcImccoil x, = —2.
D).y=-9x-6. 2).y=-3x—-6. 3).y=9x+16. 4).y=9x-6.

1-x
x*(x+3)

1)(-30)U[L+0)  2)(-a0;-3)U[L+0) 3)(~o0;-3)U(L+xo)  4)(-x;-3)U(0:1]

5. Haiigure cKOpOCTh M YCKOPEHUE TOUYKH B MOMEHT BpeMeHu { = 1 Cek., eciu OHa IBUKETCS

4, Pemte HEpaBEHCTBO <0 MeTomoM HHTEPBAIIOB.

MPSIMOJIMHENHO T10 3aKOHY x(t) =3t -t+4 (xoopanHaTa X(t) U3MEPSETCS B METPax).

v =8m/c v=12wm/c v=6m/c v=8m/c
‘a=18m/c* ‘a=18m/c* Ta=8m/c* ‘a=17Tm/c*

6. Onpenenute abcUcChl TOYEK, B KOTOPBIX YIIIOBOW KOA(GGUIMEHT KacaTeIbHOH K rpaduKy GyHKIUH
y=2sinx+1 pasen 2.
D.x= (—1)’(+l % +rk,ke”Z. 2).x= J_r%Jr 2nk,ke”Z. 3)x= (—1)K %Jr kel 4)x= %+ 2rk, kK € Z.
4—x)\2
7. Pemnre HEpaBEHCTBO %()—l—x) >0, rme f(X) =2x3 +3x2,
X
1)[-2-)U(-10) 2)(-0;-2]U(-10)U[41+0). 3)(-2-1]U[0;4] 4)[-2-1)U(0;4].
8. Brraucnure ¢ momMomsio (GopMys1 IPUOIKEHHBIE 3HAUCHHS BRIPAKEHHI:

a)/102.  6)(0,98)".

Bapunant 3

1

1. MHOkeCTBO TIepBOOOPa3HBIX (PYHKIIMU ———— WMeeT BUI...

5x -2

—VoX-2+C; 0) X=2+C; B) —v5Xx-2+C; 1) X=2+C.
é Vox-2+C 25x -2 +C E\/S 2+C Vox-2+C
a).

2. MuoxecTBO mepBooGpasubix dyrkmun X IN X mveer Bu. ..

2 x? 1
a) X?(Inx—l)+C; 6) ?(lnx—zj*'c; B) xzilnx—%j+C;

n X*(Inx-1)+C.
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VInx =3

3. MHOKeCTBO T1epBOOOPasHbIX (DYHKIIHH T UMeeT BUIL. ..
2 . 2 2
9 =J(Nx=3"+C; 5§ ————+C5 —————+C,
3 (Inx—3)° 3(Inx-3)
N %1/(|nx—3)3 ic

4. BeIYHCIUTh HHTETPAITBL:

©sin’ x + 2 e 8 .
a)J;de; 6) !(1—In x)dx; B) i(e'”x)ldx,
2

— N

.
) X 4 Y T sinv/x
0y(ax +1) 0

5. Inotmans Gurypsl, o6pasoBanHo KpuBoit Y = —X2 +2, npamMbIiMu: Y = 1, x=0

1
dx : o) j?axex2 dx .
0

OINPECACIIACTCA UHTETPAJIOM:

1 1 1 1
2) J.(l—xz)dx; 5) j(l-x?)dx; 5) j(l—xz)dx; ") j(l—xz)dx_
0 0 0 0

Bapuanr 4
3
1. MHOokecTBO IepBOOOPa3HBIX (HYHKIIUH xzex MMEET BH/I...
3 X3 3 1 3
a)%eX +C. 6 +C.p e +C: r)gex +C.
X+ 2

2. MHOXeCTBO MepBOOOpa3HbIX (PYHKIMN UMeEET BUL. ..

~4
a) X+6Inx—=4/+C; ) x-2Inx-4+C; 5 x+4Inx-4/+C;
r) X+2Inx—4/+C

2 3
3. MHOkecTBO nepBooOpasHbIX GpyHkuu X COS(ZX + 8) HMeeT BHII. ..

a) %sin(Zx3 +8)+C 6)%sin(2x3 +8)+C: B SiN(2x®> +8) +C:

r %sin(Zx3 +8)+C .
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4. BeIYHCIUTD UHTETPAIIBL:

4 1
T O dx; 6) jarctgﬂdx; 5 | 2(e'”x)71dx;
% 3/sin® x x 1 3
f f 2x-1 Lodx
11/ H)l x2—x-1 e)01+X2'

2
5. Inotans durypsl, obpasoBanHoit kpuBoit Y = X~ + 1, npsivbivu: y= 2, x=-1
OIIpEACISCTCS HHTETPAJIOM:

0 0 2 0

» [Q=x)dx; 6 [(¢-Ddx; g Je-x)dx; o J o +2ydx.
-1 -1 0 -1

Bapuanrt S

X

€
1. MHoXecTBO MepBOOOpa3HBIX GYHKIUU | o5 62 « MMEET BULL. ..

2) %In ex+2 +C; 5 arcsm%+C B) \/7‘+C r) garcsme—
X3
2. MHOCCTBO HepBOOGPASHBIX QYHKIIH 5 MMCCT BHL...
1 X 1 X 1 x* ‘
a) Zarctgj+c . 6) =

1 X
arctg—+C ., —arctg—+C . Zarctg=— +C
L arctg =+ Gy ZACY 7+ arg '

e2Vx 13

HUMEET BHJL. ..
VX

a) 292&+6\/§+C;6) ezﬁ+3\/;+c;3) ezﬁ+6\/;+(:;r) 262&+3\/;+C

4. BBIUKMCIUTH HHTETPAIIB:

3. MHOeCTBO nepBOOOPa3HBIX PYHKIMH

T
2 _cosx 401 X2

X; 6 27 dx;
£1+sm X ){( 2 x\/_) B)!
% X 1 X g2 4
j(tg4x—ctg—jdx; n [————dx; e [ x*Inxdx.
r 4 01— x4 1
3

5. Inotmans Gurypsl, 06pa3oBanHoOM KpuBoit Y = x® + 0,5, npsambivu: y= 15, x=0
OMPEIeISIETCS] HHTETPAIOM
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1 1 15 1
2 [(x° =Ddx;5) [@-x)dx; 5 Jaws—x)dx; o [(¢+05)dx,
0 0 0 0

6.2.5. TeopeTu4eckune BOMPOCHI /1Jisl MOBTOPEHHUsI Kypca H MOATOTOBKH K YK3aMeHY

CONoa~wn =

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44,
45,

Ompenenurenu 2 u 3 nmopsiaka. CriocoObI BEIYTUCIICHHUS.

CBoiicTBa onpeaenuTenen.

Tlonstue matpun. Buasl matpuil. J[eicTBUs HaJl MaTprLiaMH.

OO0paTHas MaTpuIa.

Pemenne cuctem meronom Kpamepa.

Pewenne cucrem metonom I'aycca.

Pemenue cucreM MaTpuIHBIM METOAOM.

IlonsTre BexTOpa (onpeneneHne BeKTopa, JJIMHA BEKTOpa, KOJUTMHeapHble U KOMITJIaHApHBIE BEKTOPA,
paBHBIE BEKTOPA).

JeiicTBust Hax BEKTOpaMH B KOOpAMHATaX (KOOPAMHATHL BEKTOpA, CIOKEHHE BEKTOPOB, AJIMHA
BEKTOPA, PACCTOSIHUE MEXIY TOUKAMHU, KOOPIUHATHI CEPEINHBI OTPE3KA).
CkansspHoe pou3BeieHHEe BEKTOPOB. [Ipi3Hak nepreHAuKyIsIpHOCTH BEKTOPOB.
BekropHoe npousBesieHne BEKTOPOB.

CMeraHHOE IPOU3BeACHUE BEKTOPOB. [IpH3HaK KOMIUIaHAPHOCTH BEKTOPOB.
CriocoOblI 3a1aHus MPSIMOM Ha TIIOCKOCTH.

Crioco0bl 3a1aHus IIOCKOCTH.

Brruucnenue yria Mexay npsiMeIiMH. PaccTosiHuE OT TOUKH 10 IPSIMOM.
Onpenenenune Gpynkun. CiocoOs! 3aganus GpyHkuun. CBoOMCTBA (PYHKIIHIA.
Dnementapuble Gpynkiun (y=ax+h, y=x?, y=x3, y=1/x3, y=1/x*, y=a*, y=log.x).
OnemenTapubie GyHKIMU (Y=SiNX, y=C0SX, y=tgX, y=ctgx).

Onpenenenue npezesia GyHKINM.

TeopeMsl 0 ipeaenax QyHKIHHA.

3aMeyvaTeNbHbIC IPEEbL.

CpaBHeHHe OECKOHEUHO MaJIbIX (DYHKLHUH.

HenpepsiBabie ¢pynknun. Kinaccudukanus pa3peIBOB.

[IpousBoanas dyHkiuu. ['eomeTpudeckuii CMBICI.

[Ipasuna nuddepennmpopanus.

ITpou3BoAHbIE CIIOKHOM, 00paTHOM (HYHKITHH.

BeiBox npousBoanbix Y=10g:X, y=Inx, y=tgx, y=ctgx.

Huddepennman GyHKINN.

[MpaBuio Jlonurans ¥ NpUMEHEHHE €0 K HAXOXKICHUIO TIpenena GyHKIUH.
Bospacranue u yobiBaHNE QYHKIINH.

Haubonpiiee u HanMeHblIee 3HaYCHNE (PYHKIINU.

Hanpasnenue BBITyKIOCTH, TOYKHU neperuda GpyHKIHUH.

AcUMITOTH (QYHKIIHH.

[ocrpoenue rpaduka GyHKIIUH.

Cxema uccienoBanue QyHKINH.

[MonsTue nepBoobpazHoi pyHKIMK. HeomnpenenenHbIi HHTETpal.

CBoiicTBa HEOTIPEIEIEHHOTO HHTETpaa.

Tabnuia OCHOBHBIX HHTEIPAJIOB.

MeToapl HHTETPUPOBaHUS (3aMEHa IEPEMEHHBIX ).

MeTobl HHTETPUPOBaHUS (MHTETPUPOBAHHE TI0 YaCTSIM).

Omnpenesnenue onpeneneHHoOro uarerpaia. IloHsTre KpuBOITMHEHHON Tparenun.
®opmyna Herorona-Jleiibnuna.

OcCHOBHBIE CBOMCTBA OMPEEIEHHOT0 HHTETpaja.

[IpunoxeHue onpeaeIeHHOro HHTerpaia (IIomaab TIOCKOH (GUTYpPHI).
[Ipunoxenue onpeaeneHHOro HHTerpasia (00beM Tena BpalieHus)
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46. JTnddepennmanbusie ypaBueHus 1-ro mopsaka (JIY-1).

47. 1Y-1c pa3aenstonumMucss IepeMeHHBIMHU.

48. Jluneiinsie JY-1. Meton bepaymnu

49. Jlunetinwsie 1Y-1. MeToj Bapuaryu mocTOsSHHOM.

50. OmHopoausie auddHepeHIraIbHbIe YPAaBHEHUS 2-T0 TOPSIKA.

51. Heomuoponusie nuddepeHiansHbie ypaBHEHHS 2-T0 MOPAIKA CO CIEIHaTFHON MPaBOi 4acThIO.

6.2.6. [IpumepHbIe (TUMOBBIE) KOHTPOJILHBIE 3a/IaHu 1JIs1 Kypca Teopusi BeposiTHOCTEl U
MaTeMaTHYeCKOH CTATHCTUKH

BapuanTt 1

1. Ha nonke 4 KHUTH, U3 KOTOPBIX 2 ogrHaKoBbIe. CKOIBKUMU CIOCO0aMU MX MOXKHO PacCTaBUTh?
2. MoHety OpocatoT aBaxkbl. CKOJIBKO CYIIECTBYET ClIOCOO0B MOsIBIICHUS TepOa ctporo 1 paz?

3. 3ager no crpenbOe cuuTaeTcs CAAHHBIM, €ClIM KypcaHT IoJjydaeT oleHKy He Hibke 4. KakoBa
BEPOSITHOCTh CAAYM 3a4eTa KypCaHTOM, €CIIM M3BECTHO, YTO OH IOJy4YaeT 3a CTPENbOy OILEHKY 5 C
BeposTHOCTHIO 0,3 1 o1ieHKY 4 ¢ BeposTHOCThIO 0,57

4. Tlo MHIIEHW MPOU3BOMUTCSA 7 BBICTPEIOB, NMPHUYEM BEPOSTHOCTh TOMATAHUS IMPU KaKIOM
BeIcTpene paBHa (,7. KakoBa BEepOSTHOCTB TOTO, UTO MUILIEHB Oy/IET MOopakeHa 3 BHICTpEIaMHu.

Bapuant 2

1. Ha nonke 4 kauru. CKOIBKUMH CIIOCO0aMU UX MOYKHO PacCTaBUTH?

2. Mosery Opocatot aBaxbl. CKOJIBKO CYIIECTBYET CIIOCOOOB MOSBJICHHSI PEIIKH cTporo 1 pas?

3. IBa cTpenka HE3aBHCUMO APYr OT ApYyra CTPENSIOT B OJHY WM Ty K€ MHUIICHb M AENAIOT IO
OJIHOMY BbICTpeny. BeposiTHOCTh nonaganus B 1enb nepporo crpenka — 0,6, sroporo — 0,7. Kakosa
BEPOATHOCTH TOTO, UTO 00a CTpeNKa MOMmaayT B LeJb?

4. HaliT BEepOSITHOCTh TOTO, YTO COOBITHE A TOSIBUTHCS HE MEHEEe 3 pa3 B YETHIPEX HE3aBUCHMBIX
UCTIBITAHUSAX, €CJIN BEPOSITHOCTh MOSBIEHHSI COOBITUSL A B OIHOM UCHBbITaHUU paBHa 0,4.

6.3. MeToanyecKkue MaTepHuaJbl 0 OCBOCHUIO THCIHHUITIMHBI

Meroanyeckue yKazaHusl JAJs OOy4YalOIIUXCA MO HW3YYeHMI0 IMCHHMILIHHBI
«MaTeMaTHKA»

Hucnunnuna «MaremaTtrka» CUYHUTAeTCs OCBOCHHOW OOy4arolmuMcs, €CJIM OH HUMEET
MOJIOKUTENBHBIE PE3YNIBTAThl IPOMEKYTOUHOI'O, TEKYLIETO U UTOTOBOIO KOHTPOJISl. DTO O3HAYAET,
yTO OOYYaronIuics OCBOUJI HEOOXOJUMBINH YPOBEHb TEOPETUYECKHX 3HAHUM 10 JUCIUTLIINHE
«MaremaTuka.

KoHTakTHas U camocTosiTelbHas padoTa OCYIIECTBIISIETCS 00YJaIOIUMCS B COOTBETCTBUU C
yueOHBIM TIJIAHOM, KAJICHIAPHBIM Y4eOHBIM rpaguKkoM U pabodei mporpaMMoi TUCIUTITHHBL.

KoHnTtakTHas paboTa nmpeaycMaTpuBaeT B3aMMOICUCTBHE 00YJArOIIETOCs C PEToiaBaTesieM B
AIIEKTPOHHON MH(GOPMAITMOHHO-00Pa30BaTEIBHOM Cpe/ie MHCTUTYTA:

- JIEKIIMHU ¥ MPAKTUIECKUE/CEMUHAPCKUE 3aHATHSI,

- WHAMBUAyallbHbIE KOHCYIbTAIlMM IMpEToJaBaTelis, MO BO3HHUKAIOUIUM y 00ydaromierocs
BOITPOCAM B MPOIECCE OCBOCHUS yUeOHOTO MaTepHaia TUCIUTLTAHBI

N3ydyenne kypca HaduHaeTcs C pazaena «IJIEMEHTHl BBICIHICH anreOpel». DTOT Kypc
3HAKOMUT OOYYaroNIuXcsi C MaTeMaTHYECKHM amnmapaToM, KOTOPBIM IIHPOKO HCIOIB3YETCS B
MOCIEAYIONMX pa3aenax Kypcax. B pazgene «OmeMeHTHl BhICHICH anreOpbl» oOydaromuecs
JIOJDKHBI  OBJAJETh METOJIOM KOOPJIMHAT Ha IUNIOCKOCTH W B NPOCTPAHCTBE, MPOYHO YCBOMUTH
AJIEMEHTHI BEKTOPHOU anreOphl, OBIaIeTh BEChbMa BaKHBIM TMOHATHEM ypaBHEHUS JIMHUU, H3yYUTh
METOJJaMH AHAJUTHUYECKOM TEeOMETPUM NPOCTEHIINE JIMHUM Ha IUJIOCKOCTH M MPOCTEUIINE
MOBEPXHOCTH B TPOCTPAHCTBE. Pazmen DOneMeHTH BBICHIEH anreOpbl MPOCT W CIOXKEH
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OJTHOBpEMEHHO. MJien aHaIIMTHYeCKOM reoMeTpuu, METOIbl, TeOMETPUUYECKHEe 00pa3bl, N3ydyacMble
€10, HECPAaBHEHHO MpoIle UAe U MeToJ0B AupepeHnanbHOr0 U UHTETPAIbHOTO HCUUCICHHUS.
CnoXHOCTbh Kypca COCTOMT B TOM, YTO B HEM JAETCS MHOI'O HOBBIX IOHSATHUI, BBOAUTCS OOJbIIOE
ynciio (opMyll, ypaBHEHUH, KOTOpbIE OOYYAarONIMICS JOJDKEH MOHMMAaTh, MOMHHUTb M YMETh
OPUMEHATh K pemeHuio 3aaad. Kak cmnpaButThcsi ¢ 3TOH TpyaHocThio? Kak m100UTHCS TPOYHBIX
3HaHui? Kak 3amoOMHUTh M MOHATH OOJBIIOE KOJMYECTBO HOBOTO Marepualia, C KOTOPbIM
3HAKOMUTCS 00YYaIOUIMICS HA JICKIUAX, TPAKTUIECKUX 3aHATHUAX M B IPOILIECCE CAMOCTOSTEILHOTO
M3y4eHUs Kypca?

Heckonbko coBeTOB, KOTOpPBIE JJaeM O0ydarolemMycs, SBIAIOTCA JOBOJIbHO TPUBUAIBHBIMHU.
Opnako ombIT pabOTBHl CBUJIIETENBCTBYET, YTO OOydaroIIMecs, He MpeHeOperamwre HaluMu
COBETaMH, B OOJBIIMHCTBE CIIY4aeB CHPABISIIOTCS CO BCEMHU TPYIHOCTIMH. B cucteme oOpa3oBaHus
yueOHBId MpOLECC, Kak M3BECTHO, COCTOMT W3 [JIBYX 3BEHbEB: 3aHSATUH B KOHTaKTe C
IpEenoJiaBaTesieM M CaMOCTOSITEIbHOM paboThl BHE HMHCTUTYTa. Ha JeKIusaX M NpakTUYeCKUX
3aHATUAX MPEIoaBaTeb 3HAKOMUT O00YYarOIIerocsi C OCHOBHBIMU MOHSTUSMH Kypca, pa3bsiCHSIET
COJIEp’)KaHUE U JI0KAa3aTeJIbCTBO HAMOOJEE CIOKHBIX TEOPEM, YYUT HPUMEHITh TEOPETHUUECKUM
MaTepuai K pelIeHHIo 3aJa4. 3ajada 00yJarolerocss COCTOMT B TOM, YTOOBI OMyYUTh Ha JIEKIUAX
Y TIPAKTHYECKUX 3aHATUSAX KaK MOXKHO Oosbine 3HaHud. OOydaromeMycs HeOOX0AMMO HAyIUThCS
CIymIaTh JIGKIMM MO0 MaTeMaThke, J00MBAasCh MAaKCHMalbHOTO TIMOHUMAaHHS H3JIaraeMoro
JEKLIMOHHOIO Marepuaja. XOpoOIIO MOHSTas M 3aluCaHHasl JIEKIMS COKPAaTUT BpeMs, KOTOpoe
3aTpaTUT 0Oydarouuiics Ha pa30op U YCBOSHHE MaTepHara.

OOyuaromuiics JOJDKEH W3Y4YMTh MaTepuai, 3allOMHUTb €ro, HAY4YUTbCS JIETKO pPEllaTh
HECJIOKHBIE 33/1a4H, a CIPABUTHCS C 3aJa4aMH CPEAHEN U MOBBILIEHHON TPYJHOCTH MOXHO TOJIKO
IIPU YCIIOBUH, €CIIA 00yYaroImuiics OyJeT CHCTEeMaTHIeCKH paboTaTh HaJl KypCOM, HE 3aITycKas ero.

O6unue ¢dopMyn B Kypce 3acTaBisieT BCMAaTPUBATBbCA B WX BHYTPEHHEE COJIEp)KaHue,
3allOMUHATh UX IO BHYTpeHHEMY cMbicily. Heo0Xxo1umMo NOMHHUTh, YTO M3yYEHHE TEOPUH HEIb3s
OTpPbIBAaTh OT MPAKTUKHU, OT pelIeHUs 3a7ady. AKTUBHOE YCBOCHHME MATEMaTHYECKOro maTepualia
NPOMCXOMUT TIOYTH HCKIIOYMTENBHO TPH pemeHnn 3agad. llpopa®oraB TOT WM WHOH
TEOpPETUYECKUI pa3zern, oOydarolMics JAOIDKEH 3aKpeNnuTh €ro, PellMB yKa3aHHbIE 10 JAHHOMY
pazzeny 3aaauu. M3ywyaTh Teopuio, HE MOAKPEIUISAS €€ NpUMepaMH U 3ajJjayaMiu, paBHO, KaK U
pelars 3aJayd, HE O3HAKOMHUBLIMCH IPEJBAPUTEIBHO C TEOPETMYECKHM MaTepuajoM, BECbMa
Heap¢ekTuBHO. Takas MpakTHKa 4YacTO NPHUBOJUT OOydarollerocs K HeyjadaM Ha 3aderax u
sk3aMeHax. CyleCTBEHHYIO TPYAHOCTb paszzesia DJeMEHThl BbICIIEH anreOpbl COCTaBIsET TeMa
BEKTOPHON anreOpbl, JOBOJBHO aOCTpaKTHas MO COJAEP)KaHHIO, MO3TOMY 3TOT MaTepuall He-
KOTOpble OOyyaroIuecss yCBauBarOT € OOJBIIMM TPYJAOM. AOCTPakTHO CaMO MOHSATHE BEKTODA,
BBOJMMBIE ONEpalliyd HaJ BEKTOpaMH, BBIBOJ CBOMCTB 3TUX omepauuil. Mexay Tem ammapar
BEKTOPHOW anredpsl HIMPOKO HCMOJIb3YeTCsl B MaTeMaTHKe, IMO3TOMY, HE YCBOMB OCHOBHBIX
MOHSITUI BEKTOPHOMN anreOpsbl, HENNb3s EPEXOIUTh K U3yUEHUIO JalbHEHUILEro MaTepuaia.

Haxkonern, emie ojHa TpyAHOCTb 3TOTO pasjesia COCTOMT B TOM, YTO OH HACBILIEH OOJbIIUM
KOJMYECTBOM 3ajad. UToObl caTh 3a4eT MO MaTeMaTHKe, OOYy4alolluiics JOHKEH B OOIIei
CJIO)KHOCTHU PELIUTh 00JbIoe KoauuecTBo. [loaToMy camocrosiTenbHas paboTa 00ydaromerocs Haj
KypCOM JOJKHA Ha TPU YETBEPTH COCTOSATH U3 PELLEHUS 3a]a4 U JUIIb Ha YeTBEPTh 3aKII0YaThCs B
popaboOTKe TEOPETHUECKOT0 MaTepHraa.

PexoMeHnganmu no npoBeAeHNI0 Y4eOHBIX 3aHATHI ¢ 00y4alOIMMUCS ¢ NIPUMEHEeHueM
3JIEKTPOHHOT0 00y4YeHHsl M JTUCTAHUMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOT Uil

Jl51g mpoBeieHus1 KOHTaKTHOM paboThl oOyuvaromuxcs ¢ npenoaasareieM AHOOBO «KUY»
C TNPHUMEHEHHEM OJJIEKTPOHHOTO OOYy4YeHHs M JAUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH
ompeneneH Ha0Op DSJIEKTPOHHBIX pPECypcOB W TIPWIOKEHUH, KOTOpBIE PEKOMEHAYIOTCS K
UCIOJIb30BaHUIO B oOpa3oBaTesibHOM Tmporecce. OOpa3oBaTelbHbIM MpoOIecC OCYIIECTBISETCS B
COOTBETCTBUH C pacnucanueM ydeOHbIX 3aHsTuii 2025/2026 y4yeOHOro roma, pasmMenieHHbIM Ha
ouLManbHOM caliTe HHCTUTYTA.
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Jlis  opraHuW3anuy  IUCTAaHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHHA HCIOIB3YIOTCS
«MHCTpYKIHS 110 UCTIOIB30BaHMIO NpuiokeHus «Cdepym» mis npenoaaBarencii» n «MHCTpyKus
10 MCIONB30BaHMI0 npuioxkeHuss «Chepym» st 00ydarommxcs» MOCPEACTBOM HCIIOJIb30BaHUS
VK Meccenmxep.

Opranuzanus 00pa3oBaTEIbHOrO IMPOLECCa OCYILECTBIISICTCS 4Yepe3 JIMYHBI KaOWMHeT Ha
opurmanbHoM caifte uHctutyta. [IpenonaBatens B paszfene «IJIEKTPOHHBIM SKypHal» Ais
COOTBETCTBYIOILIECH y4eOHOM TPYNIIBI yKa3bIBaeT TeMy 3aHsATHs. [Ipukperuiser yueOHbIe MaTepHalibl,
3aJJaHUsl WU CCBUIKH Ha 3JIEKTPOHHBIE PECypChl, HEOOXOIMMBIE JJII OCBOEHUS TEMBbI, BHIIOTHEHUS
JOMAaIIHUX 3aJaHuil.

AJTOpUTM AMCTAHLIIMOHHOTO B3aUMOJCHCTBHUS:

1.1. JIna oOecriedeHuss JIUCTAHLIMOHHOW CBSI3M C OOYYAIOUIMMHUCS IIPETOAaBaTellb
B3aMMOJICHCTBYIOT € OOy4alolUMUCS Tpynn B 3JekTpoHHOU 1uiatdhopme «Chepym», maubdo
MOCPEICTBOM KOPIOPATUBHOM 3JIEKTPOHHON TOUTHI (HoMeH (@kiu39.ru).

1.2. B cdopMupoBaHHBIX Tpymmax oOydawmmuxcs Ha 1uiargopmMax IMpenoaaBaTelb
JIOBOJIMT JI0 O0y4YaroImuxcs HHPOPMaIUIO:

- 00 amroputme pasmemieHus HHPopManuu 00 y4eOHBIX MaTepHalaX W 3aJaHusiX Ha
ANIEKTPOHHBIX pecypcax MHcTuTyTA.

- UHIUBUAYAJIbHBIH TpapuK KOHCYJIbTUPOBaHUS OOYyYaIOIIUXCs, B T.4. AUCTAaHLHOHHOM
dbopmare.

1.3. OGyuaromuecs: BBINOTHSIOT 33JaHHE, B COOTBETCTBHHM C PACIHMCAHUEM Y4EeOHBIX
3aHATHIA B (hOopMare TUCTAHIIMOHHOTO OOYUEHHUS WM TPEIOCTABISAIOT WX B JEKTPOHHOU (opMe Ha
AIIEKTPOHHBIN pecypc.

1.4. OcyuiecTBaeHME MOHUTOPUHIA BBINOJIHEHUS Y4eOHOTrO IUIaHA M IMOCEIIAEMOCTH
3aHATUN TPOUCXOAMT €XKEIHEBHO MPEIOoIaBaTeIeM uepe3 JIEKTPOHHbIE PECYPCHI.

MeToanka u3y4eHusi JUCHMIIMHBI «MaTeMaTHka»

Pabora oOywaromerocsi Haj y4eOHBIM MaTEpUAIOM COCTOUT W3 CIEAYIOIIUX AJIEMEHTOB:
YTeHUEe Y4YeOHHMKOB, pELICHHE 3a]ay, BBINOJHEHHE KOHTPOJBHBIX 3a/JaHUM, CIyIIaHUE JIEKUUH U
ydacTue B NMPAKTHUYECKUX 3aHATHSIX BO BpPEMs CEMecTpa, cAauya 3a4eToB U 3k3aMeHOB. OCHOBHOM
dopmoii 00ydeHHs1 SBISETCS CaMOCTOsATENbHAs paboTa Haj YydeOHBIM MartepuaioM. Kypc
TPYJAOEMKHI; €ro MOXHO YCIEIIHO OCBOMTH TOJIBKO IMPH CHUCTEMaTH4YECKOM M HampsHKEHHOU
CaMOCTOSITeNIbHON paboTe.

Yrenune yueOHMKA

Uuras y4yeOHMK, cleayeT MepexoAuTh K HOBOMY MaTepuaidy JIMIIb I0CIE€ YCBOEHUS
npeasiayiero. Bee BBIKIAAKM M BBIUMCIEHHS, KaK M COOTBETCTBYIOLIME 4YEPTEXH y4yeOHUKa,
HEOOXOMMO BBITIONHATH Ha Oymare. OCHOBHOE BHHMaHHE CIieIyeT oOpamiaTh Ha OMpeesICHHs
OCHOBHBIX TOHATHUH Kypca.

CrnenyeT NOMHUTB, YTO KaX/1as TeOpeMa COCTOUT U3 YCIOBHM U yTBepkaeHus. Bee ycnoBus
JIOJDKHBI 0053aTeNbHO HCIIONB30BAaThCS B JIOKA3aTEIbCTBE TEOPEMBI, MOITOMY HYKHO OTYETIMBO
NPEJICTaBIATh, B KAKOM MECTE JI0Ka3aTeIbhCTBA MCIIOIb30BaHO KAXI0€ YCIOBHE TEOPEMBI.

Urenne yuyeOHMKA IMOJIE3HO COMPOBOXKIATh COCTaBIEHHUEM KOHCIEKTa, 3allUCH B KOTOPOM
JIOJIKHBI OBITh PacrojIOXKeHbl B cTporoM nopsiake. OcCHOBHbIE (hOPMYIIBI 11€71€CO00pa3HO 0OBOIUTH
pamkoi. Ha monsix KoHcIekTa clieayeT OTMedaTh BOIPOCHI, BBIIEICHHBIEC Ui MHUCbMEHHOW WIIN
YCTHOM KOHCYJIBTAITUH C TIPEOIaBaTEIIeM.

OnbIT MOKa3bIBaeT, YTO OOYYAIOUIUMCS TI0JIE3HO OCHOBHBIE (DOpMyIBl BBIMHMCAaTh Ha
OTJIGJ'IBHBII\/'I JIUCT, YTO HE TOJIBKO ITOMOXECT 3allOMHHTBb HX, HO H 6y21€T CIIYKUTHh NOCTOAHHBIM
CIPAaBOYHHKOM.

Pemenue 3axau
OT1oT pazzaen paboThl HaJO HAUYMHATH ¢ pa3dopa 3a4ay, PEIIEHHBIX B y4€OHHKE, U TOJIBKO
TOT/Ia TIEPEXOAUTh K CaMOCTOSATENILHOMY pEIIeHUI0 3alaHHbIX. [lone3H0 10 Hayvana BBIYMCICHUN
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HAaMETUTH IUIaH pELICHUs 3a1aul. Pemenne 3a1a4 onpeneaeHHoro TuIa JOHKHO MPOIOJIKUTHCS 10
npuoOpeTeHus] MPOYHBIX HAaBBIKOB B UX pelleHuu. Bce pemienue 3amaud cieayer HOAPOOHO
3aMMCBhIBaTh B CICHUAIBHOW TETpaad; BBIYUCICHHS JOJDKHBI OBITh PACIONOXEHBI B CTPOTOM
MOpsIKe, NPUYEM PEKOMEHIYETCS OTIENATh BCIOMOraTelbHbIE BBIYHUCICHHUS OT OCHOBHBIX.
UepTeKu MOKHO BBINOJIHATH OT PYKH, HO aKKypaTHO. Ecim yeprex JoikeH ObITh BOCIIPOU3BEICH
0c0o00 TIIATEIbHO, HANpUMeEp, MPpHU rpa@uueckoil IpPOBEpPKE PEUIeHHs, TO CIEAYyeT MOJb30BaThCs
COOTBETCTBYIOIIMMU HMHCTPYMEHTaMU. B NpPOMEXYTOUHBIX BBIYMCIEHHUSAX HE CIEAYET BBOJIUTH
npuOIMKEHHbIE 3HAYeHHUs KOpHEH, yucia J U T.1. [lomyyeHHble OTBEThl HEOOXOAUMO MPOBEPUTH
crnocobaMM, BBITEKAOIIMMU M3 CyllecTBa 3anaud. Hanpumep, ecim pemanach 3azada ¢
bu3NYECKUM WM TEOMETPUUYECKHUM COJAEpXKaHUEM, TO I[OJIE3HO, MPEKIE BCEro, IMPOBEPUTH
pa3MepHOCTh pe3yjbTaTa OTBETA.

BOl'[pOCLI AJIA CaAaMOIIPOBEPKHU

Ilocme HU3YUYCHUA TCOPCTHYCCKOIO Mar€puajla W PCIICHHA 3aJdad CICAYET OTBCTUTHL Ha
BOIIPOCHL JIsI CaMOIIPOBEPKH, IPUBCACHHLBIC B IIPOrpaMme. Ecmu BO3HHUKHYT COMHCHUS B
MMPaBUJIIBHOCTU OTBETOB, UX MOKHO PA3PCIINUTD ITYTEM KOHCYJIbTAllUU Y CBOCTO IIPCIIOAaBaTCIIA.

Kouncyabranuun

Ecnu npu ureHunm ydeOHMKAa BO3HUKAIOT HESICHOCTH, KOTOpBIE HE YAAeTCs pa3pelluThb
CaMOCTOSITENIbHO, CIIEeyeT 00paTUTHCS K IMPEnoJaBaTeNo s HOTy4eHUs] TUCbMEHHON WM YCTHOM
KOHCynbTanuu. HeoOXoqumMo TOYHO yka3aTh, B YEM COCTOMT 3aTPyJHEHHE, NPUYEM B 3ampoce
JOJDKEH OBbITh yKa3aH y4eOHHMK, roJl ero M3JaHus, CTpaHHUIla, HAa KOTOpPOW paccMaTpuBaeTcs
HENOHSTHBIN Bonpoc. Ecnu 3aTpynHeHus BOSHUKHYT IIPU PELICHUU 3a/1ay, TO CIEAYeT yKas3aTb, B
YeM OHU COCTOSAT, ¥ IPUBECTH MPEAIoIaraeMblil IIaH peLeHus.

KoncynbTanum nepea 3k3aMeHOM

OHHM HOCST HPEUMYILIECTBEHHO O030pHBII XapaKTep U HE OXBATbIBAIOT COJEPYKAHHUS BCErO
Kypca, UX Lelb - PAaCHIUPUTh KPYro30op OOYyYaroLIerocs M 3aKpernuTbh 3HaHUsS, MPUOOpETEHHbIE
CaMOCTOSITEIIBHO.

3ayeT ¥ YK3aMeH

3aueTel M HK3aMEHBl CHAIOTCA YCTHO. DK3aMeHY OOBIYHO MpeAmecTByeT 3ader. l[lpu
HOPMAJIBHBIX TeMIaxX padOThl 00yYaronIuecs JODKHBI CIaBaTh 3a4€Thl IMOCIIE KaXIOTO CEMEeCTpa.
Ha 3auere u »3K3aMeHe HEOOXOAMMO TMIOKa3aTh TBEPJIOE 3HAHHUE OIpeaeieHui, Gdopmyd,
(GOpMYIMPOBOK U JOKA3aTEIIbCTB TEOPEM, a TAKXKE YMEHHUE peliaTh 3a/1a4u.

IMoaroroBka K 3K3aMeHy

J711 IOATOTOBKYU K 9K3aMEeHY HEOOXOAMMO MPopadoTaTh BCE BOMPOCHI JIEKIIMOHHOTO Kypca.
[Ipu sToM ompeneneHuss U (GOPMYIMPOBKH TEOPEM HEOOXOAMMO TIIATEIBHO MPOIYyMBIBATh U
3anoMuHaTh. [Ipy 10Ka3zarenbCcTBE TEOPEM HAL0 YETKO MOHUMATh, OTKYAA CIEAYET TOT WM MHOU
BbIBOJI. M3ydyaeMblil TEOPETUUECKUU MaTepHual >KEeNaTelbHO Cpa3y K€ MOJKPEIUIATh pPEIICHUEM
MPUMEPOB, pa300paHHBIX Ha JIEKIUH WK B YUeOHUKE, a TaKKe B PEKOMEHJIOBAHHOM ITUTEpaType.
[Ipy n3yyeHnn JEKIMOHHOTIO MaTepraia Mo KOHCIEKTY KEIaTEIbHO €r0 JOMOJHATh AHAIIOTUYHBIM
MaTepuaioM Hu3 y4eOHUKOB. TpymHbie MecTa HaJ0 MONPOOOBaTh pa3zodpaTh CaMOCTOSTENHHO U
TOJIBKO IIOTOM KOHCYJbTHpPOBATbCA Yy IIpenojamaress. B mporecce u3ydeHUs clemyer
HCIIOJIb30BAaTh MEXAHUYECKYIO MaMSATh, a JUJIS 3TOTO KEJIATENbHO J€JaTh Ha YEPHOBUKE UYEPTEKHU,
3aMKChIBaTh JI0Ka3aTeabCTBa TeopeM. Bpems, oTBeleHHOE Ha MOJATOTOBKY K IK3aMEHY, HE00X0UMO
pacmpeaenuTh TaK, 4ToObI ObllIa BO3MOKHOCTH €IIle pa3 BHUMATEIHHO TOBTOPUTH BECh MaTepHal.



	Приложение 1
	8ef325fc9c5eba7e41a8af25d34ef917cc2f8aa82646e272beb2dc67b40562b9.pdf
	Приложение 1

