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Conep:xkanue

Lenu u 3a1a4m OCBOCHUS TUCIIUILIUHBI

Mecto nucuumunbl B crpykrype OITOIT

[Tepeuens TUTAHUPYEMBIX PE3YJIHTATOB OOYUCHHS 110 JUCIUTIIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJibTaTaMi OCBOEHHUS 00pa30BaTeNIbHOM MpOrpamMmbl

O0beM, CTPYKTypa U COACpKAHKE TUCITUTUIMHBI B 3a4€THBIX SIMHUIIAX C YKa3aHUEM
KOJIMYECTBA aKaJeMHUECKHX/aCTPOHOMHYECKUX YaCOB, BbIICICHHBIX HA KOHTAKTHYIO
paboTy 0OyJaroImuXxcs ¢ nmpenoaBaTesieM (Mo BUIaM 3aHATHI) U Ha
CaMOCTOSITENIbHYIO paboTy 00y4aroumxcs

[Tepeuens 00pa3oBaTENBHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX MPU OCYIIECTBICHUN
00pa30BaTeNpHOrO MpoIiecca Mo TUCIUILIMHE, BKIII0Yasl IepedyeHb JTUIIEH3HOHHOTO
MIPOrPaMMHOTO OOECTIeUeHHs, COBPEMEHHBIX MPOJPECCHOHAIBHBIX 0a3 JaHHBIX U
MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

OreHOYHBIE CpPeICTBA JIJIsl TPOBEACHUS BXOJHOTO, TEKYIIETO, pYOS)KHOTO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTallii 00YYaroIIUXCs O JUCIUILTUHE U METOIUYECKUE
MaTepuabl 0 €€ OCBOEHUIO

OcHoBHas U JOTIOJIHUTEIbHAS Y4eOHOM JTUTepaTypa 1 SJIEKTPOHHBIE
o0pa3oBaTeNbHbIC PECYPCHI, HEOOXOAMMBIE JIJIST OCBOSHUS TUCIIUTUTHHBI
JlonoHUTENbHBIE pecypChl HH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
«HTEepHET» HEOOXOAUMBIE ISl OCBOCHUS TACIUILTAHBI

TpeboBanust K MUHUMaTbHOMY MaT€pUAIBbHO-TEXHUYECKOMY 00ECIIEUCHHUIO,
HEOO0XOAUMOTO ISl OCYIIECTBICHHS 00Pa30BaTEIBHOTO MPOLIECCa MO JUCIHUILIHHE

IIpunosxkenne 1 OneHOYHBIE CPEICTBA ISl IPOBEACHUS BXOAHOIO, TEKYLIETO,
PYOEKHOTO KOHTPOJIS M IPOMEKYTOUHON aTTecTalli 00y4YaroIuXcs M0 JUCIUIUINHE
1 METOJANYECKUE MATEPHUAIIBI 10 €€ OCBOCHUIO

Crp.
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1. e 1 3a7a494 OCBOECHUS JUCHUTIIUHBI

Hucuumnmna «Beiciias MaTeMaTuka» CIOCOOCTBYET (OPMHUPOBAHUIO KOMIIETEHLUN
npoaBuHyToro ypoBHs [1K 10 - Brajgenure HaBbIKaMu KOJIMYECTBEHHOTO M KaYE€CTBEHHOI'O aHAIN3a
uHbOpMallMd TpPU TOPUHATAM  YOPABICHYECKHX PEIHICHUH, MOCTPOCHUS HKOHOMHUYECKHX,
(UHAHCOBBIX M OPTaHU3AIMOHHO-YIIPABICHUYCCKUX MOJCICH MyTeM HUX aJanTalud K KOHKPETHBIM
3aJa4aM yrpaBIeHUS.

Ilenp kypca - Ha 0a3e COBPEMECHHBIX IOJIXOJOB K TEOPUU M TPAKTUKE JTOOHUTHCS
BCECTOPOHHETO WM TIyOOKOTr0 MOHMMAaHHWS METOJIOJIOTMH HCIOJIb30BaHUS BBICIICH MaTEeMaTHKU U
Pa3IMYHBIX €€ Pa3esioB B TEOPETHUECKOM U MPAKTUYECKOM aHAIN3€ IKOHOMHYECKUX MPOIECCOB.

3amaun Kypca: OTpa3UTh €JUHCTBO M JIOTMYECKYIO B3aMMOCBSI3b Pa3IMYHBIX DPa3/elioB
BBICIICH MAaTeMAaTUKU C YKOHOMUYECKUMHU JAUCIUIUIMHAMU; OBJIAJETh MATEMATUUYECKUMU METOJaMHU
JUISL U3y4eHUsl JUCHMIUIMH Ha MOCIEAYIOUIMX Kypcax; JaTh HaydyHOe OOOCHOBaHHE MPUMEHEHUS
OCHOBHBIX TMOHSTHH BBICIICH MaTeMaTUKH;, CIOCOOCTBOBATH TMpolleccy MpodeccnoHaIBHOTO
CaMOOMpPEIEICHUS Yepe3 U3ydeHHEe U TOHUMAaHUS BhICIIEH MaTeMaTUKH.

[Iporpamma cocrtaBiieHa B COOTBETCTBUU C TpeboBanusimu denepanbHoro 3akoHa Ne 273-D3
«O06 obpazoBanuu B Poccuiickoii denepanuny, [Ipukaza Munoopuayku P ot 05.04.2017 r. Ne
301 «O6 yrBepxkaeHuu [lopsika opraHu3anuy U OCYIIECTBICHUST 00pa30BaTEIbHON NEATEIHHOCTH
no oOpa3oBaTeNbHBIM MpPOrpaMMaM BBICHIETO 00pa3oBaHusi - TporpamMmam OakajaBpHara,
nporpaMMaM CIelHaanTeTa, mporpaMmam Maructpatyps», ®I'OC BO u y4eOHBIM IUTaHOM T10
HanpapjieHuto  noAroroBkuu:  38.03.02  MeHEIKMEHT, HalpaBJICeHHOCTh  «MEHEIKMEHT
OpraHu3aIn.

2. MecTto qucuuiiinHbl B cTpykrype OITOIT
2.1. Yka3anue MecTa JUCHHUILUIMHBI B CTPYKTYPe 00pa30BaTeIbHOIi MPOrpaMMbl
Jlucuunumza u3ydaercst Ha IepBOM Kypce BO BTOPOM CEMECTP.
JlanHasi TUCIMIUIMHA OTHECEHA K NUCIHUIUIMHAM OTHOCHUTCS K JUCIMILTMHAM 0a30BOM 4acTH
(b1.5.8)

2.2. Kanenaapuslii rpaguk ¢opMupoBaHUs KOMIeTEeHIMH *

Tabmuua 1 - Kanennapusliii rpaduk popmupoBanus komnerenuu [1K-10.1

Ne | HaumeHnoBaHue yueOHbBIX AUCHUUIUINH U MIPAKTHUK, Kypcsl
n/n y4acTBYIOUIMX B (POPMHPOBAHUH KOMIIETEHIIUU 1 2 3 4 5
1 [Beicuias marematuka
CratucTtuka
3 AHaQJIN3 U TMAarHOCTHKA (PMHAHCOBO-9KOHOMHYECKOM +
ESITEIbBHOCTH
4 MeTobl, OCHOBBI 1 OCHOBHBIC IIPHEMBI 4
MCCJIEIOBATEIbCKOM 1eATEeNbHOCTH
5 YueOHast MpaKTHUKa IO MOJYYSHUIO TEPBUYHBIX +
npodecCHOHATBHBIX YMEHUH M HABBIKOB
[Tpon3BOICTBEHHASI IPAKTUKA TI0 TIOTYICHUIO
6 [mpodeccroHaNBbHBIX YMEHHI U ONBITA +
MpoeCCHOHAIBHON e TETHHOCTH
7 [TpennumniomMHas MpakTUKA JJIs1 BBITOJTHEHUS + +
BHITYCKHON KBaJM(UKALMOHHON pabOThI




3. [lepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JUCHUIINHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbI

3.1. ba3oBble MOHATHUSA, HCITOJIB3YEMBIC B THCHUIIJINHE

K 6a30BBIM MOHATHIM, UCIIOJIB3YEMBIM MIPH U3YyUCHUH TUCIUILINHBI, OTHOCSTCS: JTUHEHHAS
anredpa; BEKTOPbI U aHATTUTHYECKasi reoMeTpus; AuddepeHnnanbHoe HCUUCIeHNE; HHTErPaIbHOE
ucuucienue; nudpdepeHaabHble ypaBHEHUS.

3.2. [lnanupyembie pe3yJbTAThl 00yUYeHUs

[TnanupyeMbIMHU pe3ysibTaTaMu 00y4eHHsI IO JUCHUILTUHE «BpIcas MaTeMaTuKay SBIISIOTCS
OBIIaJicHUEe TPO(EeCcCUOHATBPHOW KOMIIETCHLMEH, XapaKTepU3ylollel MpOABUHYTHI YpPOBEHb
dopmupoBanuss  kommereHiuu  [IK-10  (crmocoOHOCTPIO ~ HAXOAWTh  OPraHU3AIllMOHHO-
yIpaBIeHYECKHE PEIICHUS U TOTOBHOCTHIO HECTH 32 HUX OTBETCTBEHHOCTH C MO3UIUI COIMATbHON
3HAYUMOCTH TIPUHUMAEMBIX PEIICHUH (YaCTHYHO)).

Tabmuua 2 — [lepedyenp pe3ynbTaToB 00yueHMs], GOPMUPYEMBIX B X01€ U3YUSHHSI JUCIUIUIHHEI

I1K-10 |CnocobHocTh 3HaThb:
UCIIO0JIb30BaTh 1151 |31 - OCHOBHBIE METO/IbI PEIIEHUs] KOMMYHHKATUBHBIX 3a/1ay;
peueHus 32 - cnemuduKy pasIMYHBIX ~ CIIOCOOOB  PEUICHHS
KOMMYHUKaTUBHBIX 3aJ]ia4 |KOMMYHHUKAaTUBHbIX 33]1a4;
COBPEMEHHBIE 33 - COBPEMEHHBIE  TEXHHYECKHME  CPEACTBA U
TEXHUYECKHE CPEACTBa U |MH(MOPMAIMOHHBIE  TEXHOJOIMM,  HCHOJb3yeMble  IpHU
UH(POPMAITMOHHBIC pelIeHn KOMMYHUKAaTUBHBIX 3a]1a4;
TEXHOJIOTHH YMmeTsb:

V1 nonb30Barbcsi COBPEMEHHBIMU TEXHHUECKUMU CPEICTBAMHU
U UHPOPMALMOHHBIMU  TEXHOJOTUSMHU TPU  PEHICHUU
KOMMYHUKaTUBHBIX 3a/1a4.

Bnaners:

Bl - m@HaBplIkamMH 09 CaMOCTOSTEIBHOTO, METOIMYECCKH
MPAaBUJIBHOTO PEIIEHUS KOMMYHHUKAaTUBHBIX 3a/a4;

B2 - TexHu4yeckuMH CpeACTBAMH M HH(POPMAIMOHHBIMHU
TEXHOJIOTUSIMU IIPU PELLIEHUHA KOMMYHUKATUBHBIX 33/1a4.

3.3. Marpuua COOTHeCeHHMsI pa3fesoB (TeM) AUCHHUILVIMHBI ¢ (OPMHPYEeMbIMM B HHUX
KOMIIeTeHIUSIMU

Tabnuia 3 — cooTHeceHUs! pa3/ienoB (TeM) AUCUUILIMHBL ¢ GOPMUPYEMBIMU B HUX KOMIIETEHUUSIMU

Konwr
Ne Kon-Bo | dopmupyembix
HanmMenoBanwue pasnena/TeMpl JUCITUTITMHBI o
n/n 4acoB KOMITETEHIIUH
IMK-10.1.1/2
1 | Pazgen 1. DnemeHTHI BICIICH JIHHEHHAs ainredpa 58/43,5 +
2 | Paznen 2. BekTOphl M aHAIUTHYECKAsi T€OMETPHS 56/42 +
3 | Paznmen 3. OcHOBHI i depeHIaTbHOTO HCUNCICHHSI 58/43,5 +
4 | Paznen 4. OCHOBBI HHTETPATHHOTO UCYHCICHUS 18/13,5 +
5 | Paznen 5. IuddepeHunanbHble ypaBHEHUS 20/15 +
6. | Pazmgen 6. Teopus BeposTHOcTe W Maremarudeckas | 16/12 +
CTaTUCTHKA
6 | [IpomexxyTouHas aTTecTalus - 3a4eT C OLEHKOH - 1 cemecTp 8/6 +
7 | [IpomexxyTouHasi aTTecTalus - 9K3aMeH - 2 cemecTp 18/13,5 +




4. O0beM, CTPYKTYPA U COAepPKaAHMEe JUCUMILIMHBI B 324eTHBIX eIMHUIIAX ¢ YKa3aHUeM
KOJIMYeCTBA aKaJeMUYeCKHX/aCTPOHOMHUYECKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4yarouuxcs ¢ npenojaanaresieM (1Mo BHAaM 3aHATHH) M HA CAMOCTOATEJIbHYI0 padoTy
00y4arImXxcs

4.1 O0beM JUCHUATLINHBI

Tabmuna 4 — Tpya0eMKOCTh AUCIHUILIIMHBI

O0BEM TUCIUTUINHEI Beero axan./
acTp 4acoB

Bcero 3a4eTHBIX eMHHMIL 7
Bcero akajieMHuecKux/acTpOHOMUYECKHUX YaCOB YUEOHBIX 3aHATHH 252/189
B toMm uncie:
KOHTaKTHasi paboTa 00yJaronmxcs ¢ npernojgaBaTeaeM 38/28,5
1. I1o BuiaM yueOHbIX 3aHSITHI:
Teopernueckue 3aHATUS - 3aHATHS JICKITMOHHOTO THUTIA 10/7,5
3aHATHS CEMUHAPCKOTO THUIA 20/15
JlaGopaTopHbIie pabOThI -
2. [TpoMeKyTOUHOM aTTecTanuu 00yJaroIerocsi — 3a4et ¢ oreHkou (1 cemectp) 4/3
ITpoMexyTOUHOM aTTecTanuy 00yJaronierocs — dk3ameH (2 ceMectp) 6/4,5
CamocrosTenpHas pabora 00yJaronumxcs: 212/159
[ToaroToBKa K KOHTPOJILHBIM paboTam -
BbInonHeHue TBOPYECKHX 3aaHUI -
KypcoBoe npoektupoBanue -
IToaroroBka K 3a4eTy 4/3
[ToaroroBka K 9K3aMEeHy 12/9

4.2. CTpyKTYypa IMCHUILTUHBI
Tabauna 5 — CTpykTypa AUCHHUILINHBI

Bunsl yueOHoI paboThI,
BKJTIOYAs
CaMOCTOSITENIbHYIO paboTy
Iy oOyyJaronuxcs u
Ne Paznen § g TPYI0EMKOCTh Bun xoHTpos
1i/m JUCIATUTHHBL é R (B 4yacax ayn/actp )
= é_ ™
1 |Pasgen 1. Dnementor | 1 | 30/22,5 2 2 - 26 BxomHO# KOHTPOITH.
BBICIIEH  JIMHEWHAas Py0GexxHbIi KOHTPOITD.
anredpa
2 |Pazgen 2. Bexroperu| 1 | 36/27 2 4 - 30 | Texyuuiif KOHTPOJIb.
aAHATUTHYECKAs
reoMeTpust
3 |Pazmen 3. OcHoBer| 1 | 34/25,5 2 4 - 28 TexyIuii KOHTPOITb.
Qg depeHIaIbLHOT
0 WCYHCIICHUS
Bcero no Bugam yueonsix| 1 | 100/75 | 6/4,5 |10/7,5| - 84/63
3anstuii (1 cemectp)
[TpomexxyTouHas 1 8/6 - - 4/3 4/3 3auer ¢ oneHKoM




atTectarus (1 cemectp)

Beero 108/81 | 6/45 |10/7,5| 4/3 | 88/66 3auer ¢ OLEHKOM
4 |Paznen 4. OcHOBBI 2 | 36/27 1 2 - 33 Texkyuuit KOHTPOJIb.
HHTETPATBHOTO
HMCYHCIIEHHS
5 |Pa3pen 5.| 2 | 42/31,5 1 4 - 37 Texkymuit KOHTPOJIb.
Juddepenumanspuble
yYpaBHECHHUS
7 |Pazmen 6. Teopus| 2 | 48/36 2 4 - 42 | Texymuii KOHTPOJIb.
BEPOSATHOCTEH u
CTATUCTUKA
Bcero mo Bumam yuebnsix | 2 |126/94,5| 4/3 |10/7,5| - 112/84
3aHsTuM (2 cemectp)
[TpomexxyTouHast 2 | 18/13,5 - - 6/4,5 | 12/9 DK3aMeH
aTTecTarus (2 ceMectp)
Bcero (cemectp) 2 | 144/108 | 4/3 |10/7,5| 6/4,5 | 124/93 JK3aMeH
Bcero no Bumam yuebubix | 1- |226/169,5| 10/7,5 | 20/15 - 1196/147
saHATUN 142 cemectp) 2
[TpoMexyTouHast 1- | 26/19,5 - - |10/75| 16/12
arrecranus (1+2 cemectp)| 2
Bcero (1+2 cemectp) 1- | 252/189 | 10/7,5 | 20/15 |10/7,5|212/159| 3auer c OLEHKOMU
2 +3K3aMeH
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4.3. Copnepskanve JUCHUIJIMHBLI, CTPYKTYpPHPOBaHHOEe MO TeMaM (pa3jeiaam)
4.3.1. TeopeTnuecKkue 3aHATHUS - 3AHATHS JEKIIHOHHOTO THIIA

Ta6muma 6 — Coxeprxanue JEKIIMOHHOTO Kypca

Burbl 3anaTunii:
Ne HanmenoBanue pazaena (MOmyJsIs) AUCUUIUTHHBL, TEMBI Kon-Bo | mo munmakrudyeckum 3agadam/ .
O1eHOYHOE CPEeNICTBO dopmMupyemblii pe3ysbTaT
n/n Conepxanue 4acoB TI0 CTI0CcO0Y U3JI0KECHUS
yueOHOro MaTepuana

1 | Paznen 1. DnemeHTHI BhICLICH JIMHEHHAs anredpa 2 JeKIUs KoMmIuiekT npuMepHBIX BOIPOCOB B.1

2 |Paznen 2. BekTopbl M aHAIUTHYECKAsi TEOMETPHsI 2 JIeKITHS KomniekT npuMepHBIX BOIPOCOB B2

3 |Paznen 3. OcHoBbl quddepeHnnaIbHOe HCUUCICHUE 2 JeKLUs KoMIuiekT npuMepHbIX BOIPOCOB B2

4 | Paznen 4. OCHOBBI HHTETpaJIbHOE UCUUCIICHHE 1 JIeKITHS Pe3ysnbraTr nucbMeHHON paboThI B.2

5 [|Pasgen 5. lubdepenimanbHble ypaBHCHHUS 1 JISKIMS KoMIjiekT npuMepHBIX BOIIPOCOB B.1

6 |Paznen 6. Teopusi BEpOsITHOCTEH M CTATHCTHKA 2 JeKLUs KomniekT npuMepHBIX BOIPOCOB B2
Bceero 10/7,5

4.3.2. 3aHATHA CEMUHAPCKOr0 THMA

Tabnuna 7 — ConepkaHue MpaKTUIECKOTO (CEMUHAPCKOTO) Kypca

Ne TeMbl MPaKTHYECKUX 3aHATHI. Kon-Bo DopMHUpYyEMBIT

®Dopma MpoBEACHUS 3aHATUS OrieHO4HOE CPEeCTBO ™

/n 4acoB pe3ynbrar**

1 | Pasmen 1. DieMeHTHI BhICIICH JMHEHHAsE ajaredpa 2 IIpakTHyeckoe 3aHATHE, pEelIeHUE 3a/1a4 Jokan B.1

2 | Pazzen 2. BekTopbl M aHAIUTHYECKAsi TEOMETPHUS 4 [IpakTHyeckoe 3aHATHE, pelIeHHE 3a1a4 Joxknan, Pedepar B.1,B.2

3 | Pazmen 3. OcuoBsl audhepeHInaibHOe HCUUCICHHIE 4 IIpakTHueckoe 3aHaTHe, pelieHue 3a1a4 [TepeueHb BOIpocoB B.1,B.2

4 | Pa3nen 4. OCHOBBI HHTETPAIbHOE HCUHCIICHHUE 2 IIpakTuueckoe 3aHATHE, pELICHHUE 3a/1a4 Hoxnan B.1,B.2

5 | Paznmen 5. luddepenipansHple ypaBHEHUS 4 IIpakTudeckoe 3aHATHE, pELICHHE 3a1a4 IIepedens onpocos B.1,B.2

6 Pazgen 6. Teopusi BeposiTHOCTEN M CTATUCTHKA 4 [IpakTuueckoe 3aHATHE, pELICHHUE 3a/1a4 Pedepar B.2
Bceero 20/15

4.3.3. CamocrosiTesbHass padora

Tabmmma 8 — 3aganus Juisi CaMOCTOSITETLHOTO U3YICHUS

Ne Tema Kou-so O1eHOYHOE CPEACTBO DopMupyemsblii pe3yabTaT
/I 4acoB

1 | Pazmen 1. DyieMeHTHI BEICIIEH JTMHEHHAS adredpa 26 Jokman. BrnayieTs HaBBIKAMH PELICHUS] KOHKPETHBIX 33134

2 | Pazzen 2. BekTopbl M aHAIUTHYECKAs] TEOMETPHUS 30 Pedepar Brniajgets HaBbIKaMH pelICHHsI KOHKPETHBIX 33/1a4 Pa3IMYHOrO THIA

3 | Paznmen 3. OcHOBBI nuddhepeHmaaTbpHoe 28 Pedepar BiiageTr HaBbIKaMHu penieHus KOHKPETHBIX 3a/1a4 pa3audHoro tuma B obmactu KCO




HCUHCIICHUE
4 | IloaroToBKa K 3a4eTy C OIEHKOH 4 Brnaners HaBBIKaMU pelIeHUs KOHKPETHBIX 3a/1a9 Pa3IMYHOTO THIA
5 | Pasznmen 4. OCHOBBI HHTETPATBHOE UCUNCIICHHE 33 Jloxman BiianeTh HaBBIKAMH PEIICHUs] KOHKPETHBIX 32/1a4 Pa3IMIHOTO THIIA
6 | Pazmen 5. uddepennmansapie ypaBHECHUS 37 Joxman. Bragets HaBBIKaMH pemIeHNsT KOHKPETHBIX 3a7ad pa3IndHOTrO THIIA

ITepedeHb TeM cOOOIEHUI
7 | Pazmen 6. Teopus BeposITHOCTEH U CTaTUCTHKA 42 Hoxnan. Bnanets HaBbIKaMM peILICHUs] KOHKPETHBIX 3a/1a4 pa3JIu4HOIO TUIA
[epeuens TeM pedeparos
8 | IloaroToBka K 9K3aMeHY 12 Bianers HaBbIKaMU pellieHHs KOHKPETHBIX 33/1a4 Pa3IMYHOrO THIA
Bcero 126 Braners HaBbIKaMU pelieHHs KOHKPETHBIX 33/1a4 Pa3IMYHOrO THIA




10

5. [lepeyeHb 00pa3oBaTeILHBIX TEXHOJIOTHIA, HCIOJIb3YEMBIX NPHU OCYIIECTBICHUH
00pa3oBaTe/ILHOIO NMPoOIEcca MO0 JMCUUILUINHE, BKJIOYAs NepeYyeHb JUIeH3MOHHOT 0
NMPOrpaMMHOI0 o0ecredeHusl, COBpeMeHHbIX MPodeccHOHAIbHbIX 023 JAHHBIX U
UHG(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM

5.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUHN

Peanu3anus pa3nuuyHbIX BUAOB y4yeOHOM pabOThl MpU H3Y4EHUH OOyYaroIUMUCS
JUCLHUIUIMHBL, TPEIyCMaTPUBAaeT HCIOJb30BaHME B Y4eOHOM IMpOIEcCCe HMHHOBAIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, AKTHUBHBIX U WHTEPAKTUBHBIX (OPM IPOBEICHUS 3aHATUH B
COYETAaHUU C BHEAYJIUTOPHOU paboTOii.

AxTuBHBIE (QOpPMBI 3aHATUH MOOYXAAaOT O00y4aeMbIX K MBICIUTEIbHONH aKTUBHOCTH, K
IPOSIBJIICHUIO TBOPYECKOTO, HCCIEIOBATENIHCKOTO TOJX0/a U TOMCKY HOBBIX HJEH M perIeHus
pa3sHOOOpa3HbIX 3aJad [0 HANpPaBICHHUIO IOATOTOBKUUM U CHOCOOCTBYIOT pa3HOOOpasHOMY
(MHIMBHya bHOMY, TPYNIIOBOMY, KOJUIEKTUBHOMY) HM3y4YeHHIO (YCBOCHHIO) YYEOHBIX BOIPOCOB
(mpobrnem), aKTMBHOMY B3aMMOJCHCTBHIO O0OydaeMbIX M TperojaBareis, >XUBOMY OOMEHY
MHEHHSMH MEXIy HUMH, HAICJICHHOMY Ha BBIPA0OTKY MPaBHIILHOTO MOHWMAHHS COACPKAHUS
U3y4yaeMON TeMbl M CIIOCOOOB €€ MPaKTHYECKOro MCIOJb30BaHUSA. B cOOTBETCTBHM € 3TUM IpU
U3yYeHUH JUCHHIUIMHBI TPEeIyCMaTPUBACTCS HCIIOIB30BaHUE CIEAYIONMX 00pa30BaTEebHBIX
TEXHOJIOT U

1. BX0/1HOH KOHTPOJIb B BU/IE€ PEILIEHUS TECTOBBIX 3aJaHUM.

2. TeopeTnueckue 3aHATUS - 3aHATUSA JIGKLIMOHHOT'O TUIIA B BUJIE:

— BCTYIUTENbHAS JEKUUA / JeKIUA-BU3yaIU3alUH;

— TeMaTH4yecKas JeKIHs / TeKINI-BU3yaTnu3alus;

— UTOroBas JEKUUs / JIEKIUS-BU3yaTu3aLusl.

3. 3aHATHS CEMUHAPCKOTO TUIA B BUAC PEHICHUS TEOPETHUECKUX U MPAKTUUECKUX 3ajad.

5.2. JIunieH3MOHHOE MPOrpaMMHoOe ofecrnedeHue

B oOpa3zoBarensHOM TMpoliecce MPU HU3YYEHUH AUCIHUILUIMHBI HCTIOJB3YETCS CIEayolee
JMIIEH3UOHHOE MPOTPaMMHOE 00ecIieueHue:

1. OC Microsoft Windows 7 (muuensun Microsoft Open License (Value) Academic).

2. Microsoft Office 2007 (muuensun Microsoft Open License (Value) Academic).

3. Kaspersky Endpoint Security (mumensus 1C1C-200323-080435-420-499 o 04.04.2021).

4. CIIC Koncynwrant [Tmtoc (morosop NelI120-92 ot 01.03.2020).

5. Kontent-punbtpanus (noroop ¢ OO0 «Ckait/THC» K0-04056 ot 14 suBaps 2020 roxa.

6. Cuctema TectupoBanus INDIGO (nunensus Ne54736 ot 07.09.2018).

5.3. CoBpeMeHHbIe MpodeccuoHaIbHbIE 0a3b1 JAHHBIX

B oOpa3oBarensHOM mpolecce NMPU M3YyYEHUU JUCLUIUIMHBI MCIIOJIB3YIOTCS CIEIYIOLIHe
COBpEMEHHbIE MpodeccroHalbHble 0a3bl TaHHBIX:

DNeKTpOHHO-OMOIMOTeUHas cucTeMa «YHHBepcuTerckas bubmuorexka Owunaitny -
https://biblioclub.ru/.

Hay4nas snextponnas 6ubiunoreka - www.elibrary.ru.

PedeparuBnass w copaBouHas 0a3a JaHHBIX pEIEH3UPYEMOH JHTEepaTypbl Scopus -
https://www.scopus.com.

[TonuremaTnueckas pedepatuBHO-OuOIHOrpaduyecKkas " HayKOMETpHYeCKas
(oubmmomeTpudeckasi) 6aza manubix Web of Science - https://apps.webofknowledge.com.

ApxuB HayuyHeix okypHanioB HII Hamumonanpabii OnekrponHO-WMHDOpMamoHHBIN
Koncopriimym (HOUKOH) (arch.neicon.ru).

Hayunas 6ubimoTeka oTKphITOro Joctymna - https://cyberleninka.ru.
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5.4. UudopManmoHHbIe CIPABOYHbIE CHCTEMBI

HSY‘IGHHG AUCHUIINIMHBI COIIPOBOXAACTCA NPUMCHCHHUEM I/IH(bOpMaI_[I/IOHHLIX CITPaBOYHBIX
CUCTEM:

1. CIIC Koncynbrant [Lmtoc (norosop NelI120-92 ot 01.03.2020).

6. OneHo4YHbBIE CPeACTBA VISl IPOBEEHUS BXOHOI0, TEKYLIEro, py0e;KHOro KOHTPOJIs
U IPOMEKYTOYHOM aTTecTaluu 00y4arIIUXCs M0 JUCHUILVINHE U METOANYEeCKHEe MATePUAJIbI
10 ee OCBOCHHI0

TunoBble 3amaHus, 0a3a TECTOB M MHBIE MaTepHaabl, HEOOXOAUMBbIE MJsi OLEHKU
pE3yJIbTaTOB OCBOEHHUS JUCLUIUIMHBL (B T.4. B IIPOLIECCE €€ OCBOEHMS), a TAK)KE METOJMYECKUE
MaTepuaibl, OMpeIesstoNIie MPoLUeaypbl STOW OLIEHKU MPUBOAATCA B IpUiokeHUU 1 k paboueit
nporpamme AUCIUTUINHBL

VYHuBepcanpHasi CHCTEMa OLIGHHBAaHUSA  DPE3YyJIbTaTOB OOyYEHHs  BBINOJHSETCS B
cootBeTcTBUU ¢ [lomokeHneM O TIPOBEICHHUH TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH U
IIPOMEKYTOUHOM aTTECTAallMU YCIIEBAEMOCTH, YTBEPKAEHHOE NpUKa3zoM pekTopa oT 19.09.2019r. Ne
218 o/n m BKIIIOYACT B CeOS1 CUCTEMBI OI[CHOK:

1) «OTIUYHOY, «XOPOIIOY», KyTOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHLHOY;

2) «3a4TE€HO», «HE 3aYTEHO.

7. OCHOBHASI M JONOJTHUTEJIbHASI Y4eOHOM JINTepaTypa v 3J1eKTPOHHbIEe
o0pa3oBaTe/bHbIE pecypchl, HEOOXOAMMBIE 1JIsl 0CBOCHHS TUCHHMILIUHBI

7.1.0cHOoBHas JInTEepaTypa

1. banaun, K.B. Breicmas wmatematuka : yueObnuk / K.B. bangun, B.H. banuibikos,
A.B. Pykocyes ; nox oour. pen. K.B. banauna. — 2-e u3z., crep. — Mocksa: ®@nunta, 2016. — 361 c.:
TabI., rpad., CXEM. — Pexum JI0CTyTa: 1o MOJIITUCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=79497 . — bubmauorp. B ku. — ISBN 978-5-
9765-0299-4. — TekcT : NeKTPOHHBIH.

2. Kynneimesa, E.C. Maremaruka : yue6Huk / E.C. Kynneimesa. — 4-e u3n. — Mocksa :
HamxoB u K°, 2015. — 562 c. : tabxn., rpad., cxem., wi. — Pexxum goctyma: mo mOIIMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=452840 . — bubmauorp.: c¢. 552-553. — ISBN
978-5-394-02261-6. — TekcT: 2IeKTPOHHBIH.

7.2.JlonoiHUTEIbHAS JIUTEPaTypa

1. Kpatkuii kypc Bbiciieit matemaTuku : yueOHuk : [16+] / K.B. banaun, ®.K. banauH,
B.N. Ixxedbdans u ap. ; nox obur. pen. K.B. banauna. — 4-e uzn., crep. — Mocksa : Jlamkos u K°,
2020. - 512 c. : WL - Pexum JOCTYyTIA: 1o MHOIIINCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=573171 . — bubnuorp. B ku. — ISBN 978-5-
394-03643-9. — Tekcrt : 27eKTPOHHBIH.

2. JertsapeBa, O.M. Beicumias maremaTuka. Marepuanbsl AJisi MOATOTOBKM OakalaBpOB U

cnenuanucToB : ydebHoe mocobue : B 3 u / O.M. [errsapesa, P.H. Xy3unaxmerosa,
A.P. Xy3unaxmeroBa ; KazaHckuii HalUMOHAJIbHBIA HCCIEAOBATENBCKUN  TEXHOJOTUYECKUM
yHuBepcuteT. — Kazanp : KazaHCckuil HaydHO-MCCIIEI0BATENbCKUI TEXHOJIOTHYECKUA YHUBEPCUTET
(KHUTY), 2016. - Y. 1. — 104 c. — Pexum pgoctyma: MmO TOIINUCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=500626 . — bubauorp. B k. — ISBN 978-5-
7882-1912-7. — TekcT : NeKTPOHHBIH.

3. Beicmas maremarmka: kypc nekmuii / B.W. I'openos, T.H. Jlemamesa, O.J1. Kapenoga,
O.H. Jlenamesa ; mox obur. pen. B.M. I'openosa ; Poccuiickas MexayHapoiHas akaieMusi Typu3Ma.
— MockBa : Poccuiickas MexayHaponHas akajgemus Typusma, 2011. — 262 c. : uin. — Pexum
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noctynma: mo moamumcke. — URL: http://biblioclub.ru/index.php?page=book&id=258232 . —
bubmuorp. B kH. — TeKcT : 371€KTPOHHBIA.

4. Breicrias matemaruka / B.W. T'openos, T.H. Jlenamesa, O.JI. Kapenosa, O.H. Jlenamesa ;
nox oo6mt. pen. B.M. T'openosa ; Poccuiickas MexayHapoaHas akaigemusi TypuzMa. — MoCKBa :
Poccuiickas mexayHapoaHas akajgemus Typusma, 2011. — 116 c. — Pexum goctyna: mo moJamnucke.
— URL: http://biblioclub.ru/index.php?page=book&id=258316 . — buGmuorp. B kH. — Tekcr
3JIEKTPOHHBIMN.

7.3. DiIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypchl

1. Komnekuus @PenepanbHOr0 I[EHTpa HHPOPMALMOHHO-00PA30BaTEIbHBIX PECYPCOB
OIIMUOP: http://fcior.edu.ru/

2. Enunas KOJUICKIIUS U (POBBIX 00pa3zoBaTesIbHBIX pecypcoB:
http://schoolcollection.edu.ru.

3. ®enepanpHBI 00pa3oBaTENbHBIN TOpTaN — DKOHOMHUKA, Couumosiorus, MeHEIKMEHT
http://ecsocman.hse.ru

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

8. JlonoJiHUTeIbHbIE Pecypchl HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX /IJIsl 0OCBOEHHUS THCIUILINHBI

http://window.edu.ru/ - Eqnroe oKHO H0CTYyIa K HH(OPMAIIMOHHBIM PECYPCaM.
http://www.gfso.ru/internet-dlya-predprinimatelej-ssylki-dlja-biznesa ~ Untepner-pecypcer st
HpeIIpHHAMATEIICH.
http://business-nvkb.ru/poleznaya-information/2-uncategorised/13-internet-resursy-dlia-malogo-i-
srednego-biznesa.

http://www.uptp.ru — caiit mexmyHaponHoro xypHaima «[IpoOieMbl Teopuu H TNPAKTUKU
YIIPaBICHUS.

http://ecsocman.hse.ru/- ®denepanbHblii 00pa3oBaTeNbHBINA MOpTAT — DKOHOMHKA, COIMONIOTHS,
MeHeKMEHT.

http://www.pragmatist.ru — DHIUKIONE IS MEHEPKMEHTA.

http://infomanagement.ru - Mudopmannonusiii caiit «Info Management».
http://www.businesstest.ru - «J/lesoBbie TeCTbI».

http://testme.org.ua - «TecTbi».

http://assessment.ru/Assessment.ru Bce o Tom, Kak OI[CHHBAIOT IIEPCOHAN B MHUpE.
http://www.staff-lab.ru - «2ddexTrBHas oreHka nepcoHamay.

http://uisrussia.msu.ru - YuusepcureTckas nadopmannonHas cucrema «Poccusi».

http://www.gks.ru - 'ockomctat P®.

http://www.dic.academic.ru - Akanemuk. CIOBapH U SHITUKIONEINH.

http://elibrary.ru - Hayunast anekrporHasi 6uOmroTeKa.

http://biblioclub.ru - bazoBas komnekuus IbC «YHuBepcurerckas 6udanoreka onliney.

9. TpeGoBaHMA K MUHMMAJILHOMY MaTepPHATbHO-TEXHUYECKOMY 00ecnedeHHI0, He00X0ANMOro
A5 OCYIeCTBJICHHS 00pa30BaTeJIbHOIO NMpoLecca Mo JUCHHUILIHHE

Jlnst  u3ydeHus JUCHUIIIMHBI  UCTOJB3YeTCs J00as MyJbTUMEIUMHAS — ayJUTOpHS.
MyneTUMEIUIHAS ayIUTOPUs OCHALIEHA COBPEMEHHBIMU CpEICTBAMU BOCIPOU3BEACHUSA U
BU3yalM3anuu Jo00H BHACO W ayauo HWHGOPMAIUHU, TONY4YEHHUsS M TepeAadd JJICKTPOHHBIX
JIOKYMEHTOB.

TurnoBas KOMIUIEKTALMS MYJIbTUMEIUINHON ayTUTOPUH COCTOUT H3:

MYJIBTUMEIUNHOIO MPOEKTOPA,

MPOEKIIMOHHOTO PKpaHa,

AKyCTHUYECKON CUCTEMBI,
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MEPCOHATIBHOIO KOMIIBIOTEPA (C TEXHUUYECKUMH XapaKTEPUCTUKAMU HE HIKE: IIPOLECCOp He
Hwke 1.6.GHz, oneparuBnas namsats — 1 Gb, unatepdeiice noakmouenus: USB, audio, VGA.

IIpenonaBaTens MMEET BO3MOXHOCTb JIETKO YIPABIATb BCEH CHUCTEMOM, 4TO I103BOJIAET
NPOBOJUTH JICKIIMH, MPAKTHYECKUE 3aHATHs, MPE3EHTAlUH, BeOMHAphl, KOH(EPEHIIUN U Jpyrue
BUJbl AYAUTOPHOW HArpy3ku oOydarolmuxcs B yIOOHOW M JOCTYMHOM i HHUX (opme ¢
NPUMEHEHHEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEJICTB 0OyUEHUs, B TOM YHCJIE C UCIOJIb30BAHUEM
B Ipolecce OOy4eHHs BCEX KOPIOPATHBHBIX pPECypcoB. MynbTUMeAMHHAs ayAUTOPUS TaKxKe
OCHAIIIeHa IUPOKOIIOJIOCHBIM JJOCTYIIOM B ceTh «HTEepHET».

KomnbroTrepHoe 000pyAOBaHHMEM HMEET COOTBETCTBYIOLIEE JIMIIEH3MOHHOE IMPOrpaMMHOE
oOecrnievyeHue.

Jlis IpoBeeHMs 3aHATHH JEKIIMOHHOIO TUIIA Mpe/laratoTcst Habophl JEMOHCTPALlMOHHOTO
o0opyoBaHusl W y4eOHO-HATTSAHBIX MOCOOMIA, 00SCIIEUNBAIONINE TEMATHUYECKUE WILTIOCTPAIIHH,
COOTBETCTBYMOLIME pabouell yueOHON MporpaMMe AUCIUILIUH.

[Tomemienust At CaMOCTOSTENBHOW pPabOThI OOYHYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM € BO3MOXHOCTBbIO MOAKIIOYEHH K ceTu «VHTepHeT» M oOecreueHsl JOCTYIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBaTenbHyIo cpeny MHcTHTyTA.

VY4yebHO-MeTOoIMYeCKas JUTeparypa Uil J@HHOW JUCLMIUIMHBI MMEETCS B HAJIWYMU B
AIIEKTPOHHO-OMOIMOTEeYHO cucteme «YHuBepcurerckas OubOmmoreka ONLINE», moctynm
KOTOPOH IpenocTaBieH 00ydaromumcs. DIeKTPOHHO-OMOIMOTeUHast cucTeMa «YHUBEpCUTETCKas
oubmoreka ONLINE» peanusyer neranbHOe XpaHEHHE, paclpOCTpaHEHHE U 3alIUTy HH(PPOBOTrO
KOHTEHTa y4eOHO-MEeTOUYECKOM JIUTepaTyphl Ul By30B C YCIOBHEM 00s3aTeIbHOIO COOIIOIEHUS
aBTOPCKUX W CMEXHBIX IIpaB. OJEKTPOHHO-OMOJIMOTEUHass cucreMa «YHHUBEPCUTETCKAs
oubmuoreka ONLINE» obGecrnieunBaeT IMPOKUI 3aKOHHBIM JIOCTYH K HEOOXOAMMBIM IS
00pa30BaTeNLHOTO TMpoIecca HW3JaHUSAM C HCIOJb30BaHUEM WHHOBALIMOHHBIX TEXHOJIOTHHA U
cootBeTcTBYeT BceM Tpebosanusm GI'OC BO.



14

[Tpunoxxenue 1
K paboueli mporpamme
nucnuIIneel «Bricias marematuka» b1.6.8

OLOEHOYHBLIE CPEACTBA JIA ITPOBEAEHUA BXOIHOI'O,
TEKYIIEI'O, PYBEXXHOI'O KOHTPOJISA U MIPOMEXYTOYHOU
ATTECTAIUHU OBYYAIOIIUXCA ITO JUCHUII/IMHE U
METOAUYECKHUE MATEPHUAJIBI 10 EE OCBOEHHIO

BBICIIAA MATEMATHUKA
(b1.B.8)
[To HampaBJIEHUIO TTOJATOTOBKHU 38.03.02 MeHexxMeHT
HanpagiieHHOCTh TOATOTOBKHU MeHea)KMeHT OpraHu3aluu
KBanudukarus (cTeneHs) BbIMTYCKHUKA
(YpoBEeHB HaIpaBIE€HUS MOJATOTOBKH) 0akasnaBp
dopma oOydeHUS 3a04Hast

Kanununrpan
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6.1. OneHo4YHBIE CPeICTBA N0 HTOTAM OCBOCHHS AU CHUTIMHBI

6.1.1. Lles1b 01l€HOYHBIX CPEICTB

Lenb0  OHEHOYHBIX  CPeACTB  SIBISETCS  YCTAaHOBJIEHUE  COOTBETCTBUS  YpPOBHS
MOJrOTOBJICHHOCTH O0YYAarOIIerocsi Ha TAaHHOM dTarie o0y4yeHus: TpeOoBaHMsIM paboueil mporpaMmsl
[0 JUCUUIUIMHE «Bpiciias MmaTemMaThkay.

OueHouyHbIe CpeacTBa TMpPEJHA3HAYCHBI JUIsI KOHTPOJISI W OIEHKHM 00pa3oBaTEIbHBIX
JOCTIDKEHUM  OOy4aromMxcsi, OCBOMBIIMX MpOrpaMMy y4eOHOM  JUCHUIUIMHBI  «Bbicmias
MatemaTthkay. llepeyeHb BHIIOB OLIGHOYHBIX CPEJICTB COOTBETCTBYET paboyeil mporpamme
JUCIUIUIAHBI.

KoMIUIeKT OLEHOYHBIX CPeICTB BKJIIOYAET KOHTPOJIbHBIE MAaTEPHAJIbI JUIsl IIPOBEACHUS BCEX
BUJOB KOHTpPOJSE B (OpME YCTHOTO M MHUCBMEHHOTO ONpOca, MPAKTHUECKUX 3aHATHHA, H
MIPOMEKYTOYHOM aTTecTauy B (hopMe BOITPOCOB U 3a/IaHUH K IK3aMEHY.

CTpyKTypa M cojep:kaHue 3aJaHMii — 3a7aHus pa3pabOTaHbl B COOTBETCTBUHU C paboueit
MPOrpaMMON JUCLUIUINHBI «BbICIIas MaTeMaTHKa.

6.1.2. O0beKTHI OLlEHUBAHUS — Pe3YJIbTATHI 0CBOEHUS TUCIUTIMHBI

OObekToM oreHuBaHus sBIsIoTCst popmupyembie komnerenimu [1IK 10.1.1/2 (Bnagenuem
HaBbIKAMM  KOJIMYECTBEHHOIO M  KAayeCTBEHHOIO aHaiM3a MHpOpMalMd Npd  [PUHATHU
YIIPABIEHYECKUX pEIICHUH, IOCTPOCHHUSI HKOHOMHUYECKUX, (UHAHCOBBIX W OpraHU3allMOHHO-
YIIPaBJICHYECKUX MOJIENICH yTeM UX aJlalTallud K KOHKPETHBIM 3aJjauaM yIpaBJICHHUs).

PesysabTaTamMu 0cBOECHUS JUCLUIUIMHBI ABJISIOTCS:

— 3.1 nonsTHe, NPUHLIHKIIBI paOOTHI € arapaToM JUHEHHOM anreopsl;

— 3.2 NOoHATHS BEKTOPHOI'O alapara;

— 3.3 ocHOB u(pepeHIINaATEHOI0 HCUNCIICHNS;

— 3.4 3HaHUE OCHOB UHTETPAIbHOIO UCUYHUCIICHUS;

— 3.5 noHsTHE U METO/BI pelieHNs AU epeHIINATBHBIX YPAaBHEHHH.

— V.1 pemars 3a1auM BbICILIEH anreOpsl;

— ¥.2 paboTatrh ¢ BEKTOPHBIMU CUCTEMAMHU;

—  ¥Y.3 npumensats nuddepeHimanbHOe UCUMCICHHUE B PEIICHUH 3a/1a4;

— V.4 ucnionp30BaTh NHCTPYMEHT MHTETPAJIBHOTO MCUHCIICHUS;

— V.5 ucnonp3oBaTh METONbl pemieHust Tud(GepeHInalbHbIX YPaBHEHUN B NPaKTHUECKUX

3aJa4dax.
Tabmuma 1 - IlepeyeHp kommeTeHLMi, (OpPMUpPYEMBIX B IpPOLECCE OCBOEHHS IUCHUIUIMHBI C
yKa3aHUEM 3TaroB UX (OPMHUPOBAHHUS
Ne Oransl HOPMUPOBAHUS IlepeueHb KOMIIETEHIIUH. IInanupyemble pe3ybTaThl DopMel
0/l | KOMIETEHLHH B mpouecce (Kol KOHTpOJIUPYEMOM OCBOCHHMS AUCLUUILTUHBI KOHTPOJIA,
OCBOCHUSI IUCIMIUIMHBL.  |KOMIIETEHIIMH (M e€ yacTH) / 1 HaNMEHOBaHHE
(KOHTpONUpPYEMBIE MOAYIIH, ee (hopMyJIMpoBKa) OLIGHOYHBIX
pa3zensl, TEMbl AUCIUIITTHBI CpeICTB
(pe3ysbTaThl 10 pa3zaenam))
1 | Pasnmen 1. DileMeHTHI BBICIIEN TIK 10.1 - Bmamenuem 3.1 noHsiTHE, NPUHLIUIIBI BxoaHoit
anreOpsl HaBBIKaMU KOJUYECTBEHHOIO U paboTsI ¢ anmapaTom KOHTPOJb
Ka4eCTBEHHOTO aHaJIn3a BBICIIEH ajareOpbl (ycTHBIN 0TIPOC)
MHGOPMALIH TP IPUHATHH
YIPaBJIEHYECKUX PELIEHUH, Y1 pemats 3axaun Texymuii
MOCTPOCHHS IKOHOMHYECKHX, BBICIIIEH anreOpsl KOHTPOJIb 110
(bMHAHCOBBIX H TeMe (TecT)
OpTraHU3aIIMOHHO-

YIIpaBJICHYCCKUX MOI[CHeﬁ
IMMyTEM UX aJallTalluy K
KOHKPCTHBLIM 3a/1a4aM
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yIpaBJICHUSL.

2 Paznen 2. Bextops! u IIK 10.1 - BnaneHueM 32 NOHATHUS BEKTOPHOTO Texymmii
aHAJUTUYECKas TeOMETPHUsl | HaBBIKAMU KOJIMYECTBEHHOTO U amnmapara KOHTPOJIb
KaueCTBEHHOI'O aHaJIM3a V2 pabortaTh ¢ BEKTOPHBIMHU (Tecr)
nH(pOopMaLuK PU MPUHATHI cucreMaMu
YIpaBIEHYECKUX PEILICHUH,
MOCTPOEHHS 3KOHOMHYIECKHUX,
(hMHAHCOBBIX U
OpTaHM3aIMOHHO-
YIIPABJIECHYECKUX MOAeNeH
IMyTEM HX aanTaliy K
KOHKPETHBIM 3aadaM
yIpaBJICHUSL.
3 Paznen 3. OcHOBBI IIK 10.1 - BnaneHueM 33 ocHoB PyGesxHbIit
i depeHnnanTsHOTO HaBBIKAMU KOJIMUECTBEHHOTO U mddepennmansHOrO KOHTpPOJIb
HCUUCJICHUS KayeCTBEHHOT'O aHaJIM3a HCUUCIICHUS (xoHTpONIBHAs
nH(OopMaLUK PU MIPUHATHU pabota)
YIPaBJIEHYECKUX PELICHUN,
MOCTPOCHUS IKOHOMHYECKHX, V3 nmpumMeHsThH
(hMHAHCOBBIX U muddepeHraIbHOe
OpTaHM3aIIMOHHO- WCYHCIICHUE B PEIICHUN
YIpPaBICHIECKUX MOEICH 3amaq
MyTEM HX aanTaluy K
KOHKPETHBIM 3371adaM
yIpaBJICHUSL.
4 Paznen 4. OcHOBHI [IK 10.1 - BmaneHneM 34 3HaHME OCHOB Texymruii
HMHTETPaIbHOTO UCYUCIICHUS | HAaBBIKAMU KOJUYECTBEHHOTO U | MHTETPaIbHOI0 UCUUCICHUS KOHTPOJIb
KaueCTBEHHOTO aHaJH3a (Tecr)
nH(OpMaLUK PU IPUHATHU
YIPAaBJIEHYECKUX PELICHUH, Y4 ucrnions30BaTh
MOCTPOCHUSA IKOHOMHYECKUX, | HHCTPYMEHT MHTErPabHOTO
(PMHAHCOBBIX U WCUYUCIICHUS
OpTaHM3aIMOHHO-
YIIpaBIEHYECKUX MO/IENEH
MyTEeM MX aJanTaluy K
KOHKPETHBIM 3aj1adamM
yIIPaBIICHUSL.
5 Pasnexn 5. TIK 10.1 - Bnagennem 35 nmoHsITHE U METOIBI Texymmumii
JuddepennnanbHble HaBBIKAMHU KOJIMUYECTBEHHOTO U pemeHus KOHTPOJIb 110
ypaBHEHHSA Ka4eCTBEHHOTO aHAJIN3a i depeHnnanbHbIX Teme (TecT)
nH(opMaLuK PU MPUHITHN YpaBHEHHI
YIPaBJIEHYECKUX PELIEHUH, VY5 ucnonb308aTh METOIbL
MOCTPOCHUS IKOHOMHYECKHX, pemeHus
(hMHAHCOBBIX U mddepeHIraTbHBIX
OpTaHM3aIMOHHO- YpaBHEHHH B IPAKTUUECKUX
yIpaBJIEHUYECKUX MOJIeNe 3aja4ax

MyTEM MX aJanTaluu K
KOHKPETHBIM 3371a4aM
yIIpaBJICHUSL.

6 | IIpomexxyTouHas aTTecTanus

DK3aMeH

6.1.3. @opMBI KOHTPOJISI U OLIEHKHU Pe3yJIbTATOB OCBOEHH

KonTtponis u onieHka pe3ynpTaToB OCBOSHHS — 3TO BBIABICHHE, U3MEPEHUE U OLICHUBAHUE 3HAHUH U
yMeHHH (HOPMHPYIOIIMXCSI KOMIETCHLMH B paMKax OCBOSHMs NUCLUHUILIMHBL. B coOTBeTcTBHM € yueOHBIM
TUTAaHOM H pabodeld mporpamMMmoi TUCHMIUIMHBI «BpICIas maremMaThka» MpeayCMaTpUBaeTCsl BXOIHOM,
TEKYIINH, pyOeKHBI U UTOTOBBIA KOHTPOIb PE3yJIbTATOB OCBOCHHUS (MPOMEXYTOUHAsI aTTeCTalus B (popme

JK3aMEHa).
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6.1.4 CucreMa OleHMBAHUS KOMIUIEKTA OLIEHOYHBIX CPEACTB TeKYUIero KOHTPOJS M
NMPOMEKYTOYHOM aTTeCTAIUN

Cucrema OLIEHMBAHHUS KaXJIOro BHIa paboT ommcaHa B ITOJIOKEHHH O TEKyIIEM KOHTPOJIE
YCIIEBAEMOCTH U IIPOMEXYTOUHON aTTECTALMU 00yJaroUMXCs, YTBEpKIAeHHBIM [IprKa3oM pekropa
ot 19.09.2019 Ne 218 o/m.

6.2. [IpumepHbIe (TUNMOBbIE) KOHTPOJIbHBIE 3a1aHUSI WM WHbIE MaTepPUAJIbl, HEOOXOAUMbIE JJIsl
OLleHKHU 3HAHUWI, yMEeHHMii, BJaJeHUil (WIN ONbITA AeATEeJHLHOCTH), B MPoOLEcce OCBOCHUS TUCIUIIUHBI
(MomyJisl, MPAKTUKHU), XapaKTePU3YIOIIMUX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUH B Mpolecce 0CBOEHUS
AUCUMILTUHBI

6.2.1. [IpumepHbIe (THTIOBBIE) KOHTPOJILHBIE 33[IaHUSI WJIH HHBbIE MATEPHUAJIBI IJIs1 POBeeHUsI BXOTHOTO

KOHTPOJIst
Bapuanr 1
fx)= <+
Al. Hatinure obmacts orpenienenns (yHKITHH: x°-16
y=2-5sinx

A2. Haiigure obnacTb 3Ha4eHUN (QYHKIUH

A3. Halinure npon3BoaHYIO (QYHKINU:

3 2

X X
4212 6 1-4
a) 3 ) cos( x).

f (X) =cos® x —cosx

A4. Halingute HanMeHblee 1 HanOoJblliee 3HaYeHUS (PyHKIMN Ha
T
0,—
4
OTpe3Ke
AS5. Hatiti naTETpaB:
)
r2Xxsin® x+1
— 2, X
1.° sin— X (MeTox HEMOCPeICTBEHHOTO WHTETPUPOBAHNS).
r 1
——dx
2. ° S5x+4 (moxBeneHne Mo 3HAK AU(EPEHITHATA TTOCTOTHHOTO CIaraeMoro ¥ MHOYKHUTENS).
tgx
€
———dx
L4 2 v
3.7 COS™ X (moaBenenue nox 3Hak quddepeHnrana GyHKIU).
Jx
4. 1++x (MeTo[ 3aMeHBI IEPEMEHHOIA ).
[edx
A6. NHTerpan paBeH::
1 _ 1 _
—-2X —-2X —5€ > —5€ 2X+C
a)e +C; 6)—9 +C; B) 2 : r) 2
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Bapuant 2
X+5
f(X) =
Al. Hatigute oGmacTs ornpeneneHns Kaxxaoi u3 QyHKINH: X°—36
A2. Hatinute o0macth 3Ha4eHUH (yHKIHH Y= 3—2C0sx .
3 2

x° X
—+—=-12; 6 1-4
a) ) + 5 ) COS( x).

A3. Halinute npou3BoIHYIO (QYHKIIUU:

_ 2
A4. Halinute HanMeHblIee 1 HanOoJbllee 3HaYeHUS PyHKIMN f (X) =C08" X +2C0S X H

{O; £:|
4
oTpe3ke .

AS5. HaliTu nnTerpasl:

a

dx

2
1+x (MeToJ] HemoCPECTBEHHOTO HHTETPUPOBAHHS).

X2 +2
N

) J‘%NZ ~3x) dx

(mogBenenue mox 3HaK nudepeHmmana moCTOSHHOTO CIaraeMoro u

MHOKHTEIIA).
cos(In x
J. (—) dx
3. X (noneenenue nox 3Hak auddepernmana GyHKIuUi).
v1+X
_[ dx
4, X (MeTox 3aMeHbI IePEeMEHHO ).
[sin 2xdx
A6. UnTterpan paBeH::
1 .
—lcos2X+C —=sin2x+C )
a) 2 gy —cos2X+C. 5 2 . SIN2x+C

CucreMa OIleHUBaHUSA

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

OueHka:

«5» - 8 — 10 6annos;

«4» - 6 — 7 0amos;

«3» -4 — 5 6amnos;

«2» -3 Gamia U MeHbIlEe 3 0aJLIOB
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6.2.2. [IpumepnbIe (THNOBbIE) KOHTPOJIbHBIE 32/1aHNU /IJIs1 IPOBeJeHUs TEKYIIEro KOHTPOJIsI

Bapuanr 1.

1
1. Haiigure npoussoanyio gynkuma T (x)=x + ZXA —-2x*+9.

1) 7x®+4x*—4x+9; 2)  Tx®+x%—4x;

3) TxP+x*+4x+9; 4) 7x" —x* —4x2.

2. Haligurte 3HaYeHre MPOM3BOTHON QYHKIMH J = BTOuKe X, =0.

11, 2)0; 3) 0,5; 4) -1.

. o 2
3. Jlns kako# GpyHKIMK HaliieHa mpousBoaHas ' = 4x° —x°.

4 3 3
X

1) y=12x2—2x.  2)y="-—X . 3y y=dxt-x% 4 yp=x'-1.
)yxx)y43)yXX)yx3

4. Halinure 3Ha4eHHE YTIIOBOTO KOA(hGUIMEHTa KacaTeIbHOW, POBEICHHON K rpaduKy GyHKIIHA
3 .
f (x)=9x —4x> B Touke ¢ abeumccoii X, = 1.

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

5. Haitmre  f'(7), ecn f(X)=x?-sinx. 1) —z?%; 2) 27, 3) —2x; 4) 0.

6. Hanmmure ypaBHEHHE KacaTenbHOU K TpaduKy GyHKITIN g(x) =3x° — 2X B TOUKE
¢ abcuuccoit X, = —1.

Ny=-3x-3; 2)y=8x+t13; 3)y=-8&-3; 4)y=-8x+I3.

7. Haiiiute CKOPOCTh U YCKOPEHHE TOYKHA B MOMEHT BpeMeHH { = 2C., eciii OHa JBMKETCS MPSIMOJIMHEHHO

0 3aKOHY X(t) =3t°-t+4 (xoopauHaTa X(t) n3MepseTcs MeTpax).

v=142 v=352 v=39% v=352
1) /C‘; .2 ,([; .3 JCM : 4) JCM :

a:35—2 Cl:35—2 a:36—2 0236—2

c c c c
8. Onpezenure TouKy Makcumyma GpyHkiun | (X) =3+8x* —x*. y="f '(X)
4 /\

9. Io rpaduky mpou3BoHON PyHKIMN >
y="f '(x) YKaXXUTE KOJIMYECTBO IIPOMEKYTKOB ' ' 1IN/ 3

yObiBanus QyHkiuu y = f (X).

10. Haiinure Hanbosblee 1 HaNMEeHbIlee 3HaYeHne GpyHKIMN
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f (x) =x°. (6 - x) Ha IPOMEKYTKE [— 1;5].

5
11. HaiiguTe npou3BOAHY0 QYyHKIMH ) = (g —12} — Ctg2x.

Bapuanr 2.

1
1. Haitnure npoussoauyto pyukuun | (X) =3x° + 3 x® +x* 0.

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

2
2. HaiinuTe 3Ha4eHNe MPOU3BOJHON QYHKIINH ) =

B TOUKE X, = 3.

3 21 3
1) _Z; 2) Zi 3) Z; 4) o

3. Jlst Kakoii GpyHKIMH Haiinena npomssomHas ' = 42x° —sinx.

1) y=7x%+cosx; 2) y=6x"—sinx; 3)y=6x"—cosx; 4)y=7x°+sinx

4. Halinure 3Ha4eHHE YTIIOBOTO KOA(hGHUIMEHTa KacaTeIbHOW, IPOBENCHHON K TpaduKy GyHKIIHA

y =3x” +1 B Touke ¢ abcumccoit X, = —1. 1) -6; 2) 4, 3) 6; 4) -5.

5. Haitmure f'(0), ecn f(X) = X° -tgX. 1) 0; 2) -1; 3 x;, 4)-2rx.

6. Hammmmre ypasHeHue KacatenbHoi K rpaduky ¢pymkmmn T (X) =3%x° —3X B Touke ¢ abeumccoi
Xy =—2.

Ny=-9x-6; 2)y=-3x—-6; 3)y=9%+I16; 4)y=9%-6.

7. HaﬁHHTe CKOPOCTb U YCKOPCHUC TOUYKHU B MOMCHT BPEMCHU t= 1C6K., €CJIM OHA ABHXKCTCA

npsiMonuEeiino 1o 3akony  X(t) = 3t° —t + 4 (koopaunara X(t) usmepsiercs B MeTpax).

v=8wm/c v=12m/c V=6uwu/c v=8uwm/c
1) 27 2) 27 27 2
a=18n/c a=18n/c a=8wmfc a=17u/c
8. Onpenenure MuauMyM Gpyaxiun | (X) =3x" —4x> + 2. 2y
9. Tlo rpaduky npoussoauoit Gpyukiuu y = f '(X) z X)

YKaXXUTE JUIMHY TIPOMEXKYTKA BO3PACTAHUS / ( \/
byskunn y = f(X)

10. Ykaxure HanboINbIIEE U HAUMEHBIIEE 3HaueHue pyHkuun | (X) =x°. (3 - 2X) Ha JIAHHOM

POMEKYTKE [— 1;4] .

11. Beruucnure mnpou3BoAHYI0 GyHKIMH '(X) , €CITH g(x) =—C0S3X + (4X + 5)6.
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6.2.3 IlpuMepHbIe BONPOCHI K IK3aMEHY M0 AUCHUIIHHE

Kon
Bormpoc KOMIIETEHLINU
(cornacuo PI1J]
1. Omnpenenurenn 2 u 3 mopsaka. CriocoOb! BEIYHCICHUS. IK-10
2. CpoiicTBa ompeaeauTelIeH. IK-10
3. Tlonsrtue matpuil. Bunsl MaTpuil. JIeHcTBUS HaJl MATPHUIIAMH. I1K-10
4. OOpaTtHast MaTpHIIA. I1K-10
5. Pemenne cucteM Metomom Kpamepa. I1K-10
6. Perrenue cucreM MeTonoM 'aycca. IK-10
7. Pemienue cucteM MaTpuYHBIM METOJIOM. I1K-10
8. Tlonsatue BexTOpa (OmpeneNieHHE BEKTOpa, AJUHA BEKTOpa, KOJJIMHEApHBIE U I1K-10
KOMIUTAaHAPHBIE BEKTOPA, PABHBIE BEKTOPA).
9. JleiicTBus Haj BEKTOpaMH B KOOpAHWHATaX (KOOPAMHATHI BEKTOPA, CIOXKCHHE I1K-10
BEKTOPOB, JUIMHA BEKTOpa, PACCTOSHHE MEXKIY TOYKaMHU, KOOPAWHATHI CepeNHBI
OTpe3Ka).
10. CxansipHOE mpon3BeIeHHe BEeKTOPOB. lIpru3HaK mepneHuKyIIpHOCTH BEKTOPOB. I1K-10
11. BekTopHOE MPOM3BEICHHE BEKTOPOB. I1K-10
12. CMmemaHHOE IPOM3BeIcHHE BEeKTOPOB. [IpH3HaK KOMIIAHAPHOCTH BEKTOPOB. I1K-10
13. Cnoco0ObI 3a/1aHus NPSIMOI Ha TUIOCKOCTH. I1K-10
14. Crioco0b1 3ajaHus TIIOCKOCTH. I1K-10
15. Beruncnenue yria Mexxay OpsMbIMu. PaccTosiHHE OT TOUKH JI0 MPSIMOM. I1K-10
16. Onpenenenne dyakny. CrocoOwl 3axanns GyHKIH. CBOMCTBA (HYHKITHH. I1K-10
17. DnemenTapubie pynkuuu (Y=ax+h, y=x2, y=x3, y=1/x3, y=1/x4, y=ax, y=logax). I1K-10
18. DnemenTapubie pyHKIUH (Y=SiNX, y=C0SX, Y=tgx, y=CtgXx). I1K-10
19. Onpegnenenue npeena QyHKIHH. I1K-10
20. Teopemsl 0 nipenenax QyHKITHIA. I1K-10
21. 3aMeyarenbHbBIE TIPEACIIBL. [1K-10
22. CpaBHeHre OECKOHEYHO MAIBIX (DYHKITHH. I1K-10
23. HenpepeiBable pynkimu. Knaccudukaiyst pa3pbiBoB. I1K-10
24. TlponsBonHas GhyHKIMH. ['eoOMeTpHYeCKHid CMBICI. I1K-10
25. IlpaBuna nuddbepeHnnpoBaHusl. I1K-10
26. Ilpon3BoHbIEC CIOXKHOW, 00paTHOW (HYHKITHH. I1K-10
27. BeiBox npousBoanbix Y=logax, y=Inx, y=tgx, y=ctgx. I1K-10
28. Inddepennman GyHKIUH. I1K-10
29. IlpaBuyo JlonuTans 1 MPUMEHEHHE er0 K HaXOXJICHUIO Tpenena pyHKIuu. I1K-10
30. Bo3pacranue u yObiBaHue QyHKITHH. I1K-10
31. Haunbonbliiee ¥ HAUMEHbIIeE 3HAYCHHE (PYHKIIHH. I1K-10
32. HammpapneHre BBIMYKIIOCTH, TOUKH Niepernda QyHKINH. I1K-10
33. AcuMITOTHI QYHKITHH. I1K-10
34. Iloctpoenue rpaduka QyHKIHH. I1K-10
35. Cxema ucciegoBanue GyHKIHH. I1K-10
36. [Nousitue nepBooOpa3Hoi GpyHkiuu. HeonpeeneHHbIl HHTErpaJl. I1K-10
37. CBoiicTBa HEONPECICHHOIO HHTErpajia. MK-10
38. Tabyiuia OCHOBHBIX HHTETPAJIOB. I1K-10
39. MeTopl HHTETPUPOBaHUSI (3aMeHa IEPEMEHHBIX). I1K-10
40. MeTopl HHTETpUPOBaHUSL (HHTETPUPOBAHHUE IO YACTSIM). I1K-10
41. Onpenenenue onpeaeneHHoro naterpana. [ToHsTre KpUBOIMHEHHON Tpanenyy. I1K-10
42. ®opmyna HeroTona-JleiiOHUTIA. I1K-10
43. OcHOBHBIE CBOWCTBA ONpPEICIEHHOI0 HHTErpaa. I1K-10
44. lpuiioxeHne OnpeesIeHHOro HHTerpaa (Iomaapb IocKol Gurypsr). I1K-10
45, [TpunoxkeHue onpeaesIieHHOro nHTerpaia (00beM Tejia BpaIlleHuHs) I1K-10
46. Tudbdepenrmanpusie ypasHerus 1-ro mopsaka (JIY-1). IK-10
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47. 1Y-1¢ pa3fensonuMuCcs  TIEPEMECHHBIMH. [1IK-10
48. Jluneiinsie 1Y-1. Meton Bepuysiu I1K-10
49. Jluneiinsie J1Y-1. MeTos BapHalvy OCTOSIHHOM. IK-10
50. Ogropoansie nuddepeHnmaibHple YpaBHEHHS 2-T0 TOPsAKa. I1K-10
51. Heonnopoausie auddepeHnuanbaple ypaBHEHUS 2-TO MOPSIKa CO CHeHUAIbHON I1K-10
MPaBOH 4acThIO.

6.3. MeToauuyecKue MaTepUuaJbl 10 OCBOCHHUIO NUCHUIIJIMHBI

MeToanuyeckue yka3zaHusi JJIsi 00y4arOIIMXCHA MO0 HM3YYEHHUIO JUCHUIUIMHBI «Bbicmiasn
MaTeMATHKA»

JuctummHa «Bpiciias MaTeMaTHKa) CUUTASTCS OCBOSHHOW OOYYArOIIMMCS, €CJIH OH MMEET
MIOJIOKUTENBHBIE PE3YNBTAThl IPOMEXKYTOUHOT0, TEKYIIEr0 U UTOTOBOI'O KOHTPOJISl. DTO O3HAYAET,
910 OOYyYArOmMHCS OCBOWJI HEOOXOAMMBIM YPOBEHb TEOPETHUECKUX 3HAHHWWA IO JUCIUILIMHE
«BpIci1as maTemMaTUuKa.

KoHnTakTHas u camocrosiTesibHasg paboTa OCYIIECTBIISAETCS 00ydarolUMCs B COOTBETCTBUU C
yueOHBIM TJIAHOM, KaJICHIapHBIM y4eOHBIM rpaduKkoM U paboyeil mporpaMMoin AUCIUILIHHBL.

KonraktHas paboTa mpeaycMaTprBaeT B3aUMOICHCTBIE 00YJaOUIeToCs C MPEro1aBaTesieM B
ANEKTPOHHOU NH(GOPMALIMOHHO-00Pa30BaTENBHOM Cpe/ie MHCTUTYTA:

- JIGKIIMH U TIPAKTHYECKUE/CEMUHAPCKUE 3aHATHS,

- WHAMBHUAYyallbHbIE KOHCYIBTAI[MM IMpernojaBaTelis, MO BO3HHUKAIOUIMM Yy 00ydaromerocs
BOIIPOCAM B IIPOLIECCE OCBOEHUS yUeOHOI0 MaTepuasa IUCHUIUIUHbI

W3ydyenne kypca HauuHaeTrcs C pazaena «IJEMEHTHl BBICHICH anreOpepl». DTOT Kypc
3HAKOMHUT OOY4YaIOIIMUXCS C MaTeMAaTUYECKUM anmnapaTroM, KOTOPBIM IIMPOKO MCIOIb3YETCS B
MOCNEeAYIOIMX pa3aenax Kypcax. B pasgene «DneMeHTHl BhIcHIei anreOpbl» oOydaromuecs
JIOJDKHBI OBJIAJIETh METOJAOM KOOpPAMHAT HA IUIOCKOCTM U B IPOCTPAHCTBE, IPOYHO YCBOUTH
AJIEMEHTBHI BEKTOPHOM anreOpsl, OBIaJIeTh BECbMa Ba)KHBIM MOHSATHEM YpaBHEHHs JTUHWHU, U3YyUUTh
METOJJaMH AHAJMTHUYECKOM TE€OMETPUM NPOCTEHIINE JIMHUM Ha IUJIOCKOCTH M MPOCTEUIINE
MOBEPXHOCTH B IMpocTpaHcTBe. Pa3nen DieMeHThl BbICIIEH anredpbl MPOCT U CIIOXKEH
OJIHOBPEMEHHO. Vien aHanuTU4YecKoil reoMeTpuu, METO/bl, TeoMeTpUYecKrue 00pa3bl, U3ydaemble
€10, HECPaBHEHHO MpoIle ujaed U MeToJoB Au(depeHnanbHOro U UHTErPAIbHOTO HCYUCICHMUS.
CnoXHOCTh Kypca COCTOMT B TOM, YTO B HEM JAETCS MHOTO HOBBIX MOHSTHH, BBOAUTCS OOJbIIOE
yuciao (opMys, YpaBHEHHUH, KOTOpble OOy4aroIIMMCS JOJDKEH IMOHMMAaTh, MOMHUTb U YMETh
NPUMEHSTh K perieHuio 3ajgad. Kak crnpaButhes ¢ 3T0il TpyaHocThio? Kak 1oOWUThCS MPOUYHBIX
3HaHui? Kak 3amoMHMTP M MOHATH OOJIBIIOE KOJMYECTBO HOBOTO MaTepHuaia, ¢ KOTOPBIM
3HAKOMMTCS 00yJaromuiics Ha JEKIUIX, IPAKTHYECKUX 3aHATHUSIX U B MPOLIECCE CAMOCTOSITEILHOTO
U3y4eHHUs Kypca?

Heckonbko cOBETOB, KOTOpBIE 1aeM 00YyYaromeMycs, SIBISIOTCS T0BOJIBHO TPUBUAIBHBIMU.
Opnako ombIT paOOTBHI CBHUJIETENBCTBYET, YTO OOydaroIIuecs, He MpeHeOperamore HaluMu
COBETaMH, B OOJIBIIMHCTBE CIIy4aeB CHPABIISIIOTCA CO BCEMHU TpyIHOCTAMH. B cucteme oOpasoBanus
yueOHBId TMpolecC, Kak M3BECTHO, COCTOMT M3 JIBYX 3BEHBbEB: 3aHATUH B KOHTAaKTe C
IpernoJiaBaTesieM M CaMOCTOSITEIbHOM paboThl BHE HMHCTUTYTa. Ha JeKIusaX M NpakTHYeCKHX
3aHATUAX TPEIoIaBaTelb 3HAKOMUT O0YYaIOIIerocsi C OCHOBHBIMU MOHSTUSMH Kypca, pa3bsiCHSIET
coJiepKaHWe U JI0Ka3aTeNIbCTBO HamOOJee CIOXKHBIX TEOPEeM, YYUT MPHUMEHATh TEOPETUUECKUN
MaTepHual K pelieHrIo 3a1a4. 3aada 00y4Jaroerocsi COCTOMT B TOM, YTOOBI MOJYYUTh Ha JEKIIUIX
U TMPAKTHYECKUX 3aHATUSAX KaK MOXKHO Ooiblie 3HaHMM. OOydaronieMycst HeOOXOMMO Hay4UTbhCs
CIymiaTh JIEKIMM 10 MaTeMaThke, JOOMBasCh MAaKCUMAJIbHOTO TIIOHMMAaHUS H3JIaraeMoro
JEKIMOHHOTO Marepuaja. XOpOIIO IOHATas M 3aluCaHHasl JIEKIMS COKPaTUT BpeEMs, KOTOpOe
3aTpaTUT 0OYyJarOIINiics HA Pa30op U YCBOCHHE MaTepurara.

OOyuaromuiicss TODKEH H3YYUTh MaTepHuall, 3allOMHUTh €r0, HAay4UThCs JIETKO peIlaTh
HECJIOKHBIE 3aJ1a4M, a CIPABUTHCA C 3a7jauaMiy CPEHEN U MOBBIIIEHHON TPYAHOCTH MOKHO TOJIBKO
IIPY YCIIOBUH, €CJIM 00yYaroImuiicss OyJeT CUCTEeMaTHIeCKu paboTaTh HaJl KypcoM, HE 3aITycKas ero.
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OOwimme ¢opMmyn B Kypce 3acTaBisieT BCMAaTPHUBAaThCd B WX BHYTPEHHEE COJEpXKaHUE,
3allOMHHATh UX 10 BHYTPEHHEMY CMbICTy. HeoOXoauMo MOMHUTH, YTO M3yYCHHUE TECOPHH HEIb3s
OTpPBHIBaTh OT HPAKTHKH, OT PEUICHHUS 33/7a4. AKTHBHOE YCBOCHHE MAaTEMAaTHYECKOrO Marepuaa
IOPOMCXOMUT TIOYTH MCKIIOYMTENBHO TpH pemeHun 3agad. llpopaGotaB TOT WM HMHOU
TEOPETHUYECKUI pazfeln, o0yJarouuiicss T0HKEH 3aKPENHTh €ro, PeIluB YKa3aHHbIE MO JaHHOMY
pazzmeny 3amaud. M3ydatb Teopuio, HE MOAKPEIUIAA ee MpuUMepaMH W 3a/adaMi, PaBHO, KaK U
pemiate 3aaa4yd, He O3HAKOMHUBIIWCH IPEIBAPUTEIBHO C TEOPETHUECKHM MaTepHajoM, BechbMa
Heo(pdexruBHo. Takas mpakTHUKa YacTO NMPUBOIUT OOYyYAIOIIErocss K HEyJadaM Ha 3adyeTax u
sk3ameHax. CyIecTBEHHYIO TPYJHOCTH paszesia DJIeMEHTHI BBICIICH ainreOpbl COCTAaBISIET TeMma
BEKTOPHOW anreOpbl, OBOJIBHO aOCTpakTHAs IO COACPKAHUIO, MOITOMY ATOT Marepual He-
KOTOpBIE OOyYarolIyecss yCBaWBalOT C OONBIIMM TPYAOM. AOCTPaKTHO CaMoO IOHSTHE BEKTOpa,
BBOJIMMBIC OIEpallM HaJ] BEKTOPaMH, BBIBOJ CBOMCTB 3THUX olepanuil. Mexny TeMm ammapar
BEKTOPHOH anreOpbl MIMPOKO HCHOJNB3YeTCS B MaTeMaThUKe, IO3TOMY, HE YCBOMB OCHOBHBIX
MOHATHI BEKTOPHOM anreOpbl, HEJIb3s MEPEXOANTh K M3YUCHHUIO AabHEHIero MaTepuaia.

Hakownern, enie ofHa TpYJHOCTH 3TOTO pa3jeia COCTOMT B TOM, YTO OH HACBIIIEH OOJBIINM
KOJMYECTBOM 3ajad. UYToObl coaTh 3a4eT MO MaTeMaThKe, OOYy4alolluics JOHKEH B OOIIei
CIIOKHOCTH PEUINTH OO0JIBIIOE KOJIM4ecTBO. [103TOMy camocTosiTenbHAs paboTa 00ydaromerocs Haj
KypCOM JIOJDKHA Ha TP YETBEPTH COCTOSATH U3 PEIICHHS 3314 U JIMIIh Ha YETBEPTh 3aKITF0UATHCS B
npopaboTKe TEOPETUIECKOTO MaTepuara.

MeToauka u3y4yeHusi JMCUMILVINHBI « BpIciiasg maTtemaTuka»

Pabora oOywaromerocsi Hajx y4eOHBIM MaTEpHAIIOM COCTOUT W3 CIEAYIOIIUX DIIEMEHTOB:
YTeHHE Y4eOHUKOB, pEIlICHUE 3ajay, BHINOJHEHHE KOHTPOJBHBIX 3a/laHUM, CIyIIaHUE JIEKIUH U
ydacTue B IPAKTHUECKUX 3aHATHSIX BO BpPEMs CEMECTpa, cAauya 3a4€ToB U 3Kk3aMeHOB. OCHOBHOM
dbopMoil 0o0yueHHs SBISETCS caMmocTosiTenbHas paboTa Han ydeOHbIM MarepuanoMm. Kypce
TPYJOEMKHI; €ro MOXHO YCIEIIHO OCBOUTb TOJIBKO IPU CHCTEMAaTUYECKOM M HaNpsHKEHHOM
CaMOCTOSITeNIbHON paboTe.

Yrenune yueOHHKA

Uuras y4yeOHMK, cleayeT MepexoAuTh K HOBOMY MaTepuaidy JIMIIb I0CIE€ YCBOEHUS
npeasiayiero. Bee BBIKIAAKM M BBIYUCIEHHS, KaK M COOTBETCTBYIOLIME YEPTEKU YUeOHHKA,
HEOOX0MMO BBIIONHATE Ha Oymare. OCHOBHOE BHHMaHHE CIIEAyeT oOpaliaTh Ha OINpeaesIeHHs
OCHOBHBIX IOHATHUH Kypca.

CrnenyeT NOMHUTB, YTO KaX/1as TeOpeMa COCTOUT U3 YCIOBHUH U yTBepkaeHus. Bee ycnoBus
JIOJDKHBI 0053aTeNbHO HCIIOJIB30BAaThCSl B JIOKA3aTeIbCTBE TEOPEMBI, MMO3TOMY HYXHO OTYETIMBO
NPEJICTaBIIATh, B KAKOM MECTE JIOKAa3aTeIbCTBA UCIIOIB30BAHO KAXKIOE YCIOBHE TEOPEMEI.

UreHnne yuyeOHMKA IMOJIE3HO COMPOBOXKJATh COCTaBIEHHUEM KOHCIEKTa, 3allUCH B KOTOPOM
JIOJIKHBI OBITh PacroJIOXKeHbl B cTporoM nopsake. OCHOBHbIE (POPMYIIBI 11€51€c000pa3HO 00OBOAUTD
pamkoi. Ha momnsix KOHcIeKTa clieayeT OTMedaTh BOIPOCHI, BBIIEICHHBIE Ui MHUCbMEHHOW WIIH
YCTHOM KOHCYJIBTAITUH C TIPENOIaBaTEIIEM.

OnbIT MOKa3bIBaeT, YTO OOYYAIOUIUMCS II0JIE3HO OCHOBHBIE (DOpMyIBl BBHIMHMCAaTh Ha
OTJIGJ'IBHBII\/'I JIUCT, YTO HEC TOJIbBKO IIOMOXECT 3allOMHHUTH HX, HO U 6y21€T CIIYXKUTH IMOCTOAHHBIM
CIPAaBOYHHKOM.

Pemenue 3axau

OTtoT pazznen paboThl HaJO0 HAauMHATH ¢ pa3dopa 3a1ay, PelIEHHBIX B Y4EOHHUKE, U TOJIBKO
TOT/Ia TIEPEXOAUTh K CaMOCTOSATEIbHOMY pEIIeHUI0 3alaHHbIX. [lone3H0 10 Hayana BBIYMCICHUN
HAMETHUTh TUIaH PEUIeHUs 3aaui. Pemenue 3a1a4 onpeneieHHOro THTIa TOJKHO TPOJIOIDKUTHCS 10
nproOpeTeHusl MPOYHbIX HABBIKOB B MX pelleHUH. Bce pelieHue 3amadu ciefyeT MOJIpoOHO
3aI1iuChIBaTh B CHCHH&J’IBHOﬁ TETpaau,; BBIYHUCICHHA OOJIKHBI ObBITH PpacCiojioKE€Hbl B CTPOromM
HOpsi/IKe, TPUYEM PEKOMEHAYETCS OTAESATh BCIOMOTaTeNbHbIE BBIUMCIECHUS OT OCHOBHBIX.
YepTeku MOKHO BBIIIOJHATH OT PYKH, HO akKypaTHO. Eciu uepTex noskeH ObITh BOCIIPOU3BENIEH
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0c0o00 TIIATEIbHO, HAMpUMEp, MpHU rpapuueckoil MPOBEpPKE pEUIeHHs, TO CIEAYyeT MOJIb30BaThCs
COOTBETCTBYIOIIIMMU HMHCTPYMEHTAMU. B MPOMEKYTOUHBIX BBIYMCICHUSX HE CIIEyeT BBOJUTH
npuOIKEeHHbIE 3HAaYeHHsT KOpHEeH, yucia J1 U T.1. [lomydyeHHble OTBEThl HEOOXOAMMO MPOBEPUTH
crnocobaMM, BBITEKAOIMMU M3 CyllecTBa 3azaud. Hanpumep, ecium pemanace 3azada ¢
bu3NYECKUM WM TEOMETPUYECKUM COJAEpKAHHEeM, TO II0JIE3HO, MpPEXKIEe BCEro, IMPOBEPUTH
pa3MepHOCTh pe3yjbTaTa OTBETA.

BOHpOCLI AJIA CaAaMOIIPOBEPKHU

Ilocme HU3YUYCHUA TCOPCTHYCCKOIO Mar€puajla W pEHICHUA 3adad CICAYCT OTBETHTH Ha
BOIIPOCHL JIsI CaMOIIPOBCPKH, IHPUBCACHHLIC B IIPOrpaMMe. Eciu BO3HHUKHYT COMHCHUS B
IMMPAaBUJIBHOCTU OTBETOB, KX MOKHO Pa3pPCIIUTh ITYTEM KOHCYJIbTAlUU Y CBOCTO IIPEIIOAaBaTEClIA.

Koncyabranumn

Ecnn npu urenun ydeOHHMKA BO3HUKAIOT HESICHOCTHU, KOTOpPBIE HE YyIAaeTCs pa3pelinTh
CaMOCTOSITENIbHO, CIIeAyeT 0OpaTUTHCS K MPENoaBaTelo s MOJyuYeHUsl MMCbMEHHOM WM YCTHOMN
KoHCynbTanmi. Heo0XoauMo TOYHO yKas3aTh, B Y€M COCTOMT 3aTpyAHEHHUE, MPUYEM B 3aIpoce
JIoJKeH OBbITh YKa3aH y4eOHHK, ToJl ero Hu3JaHus, CTpaHulla, Ha KOTOpPOM paccMaTpuBaeTcs
HEMOHATHBIN Bonpoc. Ecim 3arpynHeHust BOZHUKHYT MPU PEIICHUU 3a/1ad, TO CIEIYeT yKaszaTh, B
4YeM OHH COCTOST, ¥ MPUBECTHU MPEIOIaraeMblil MIaH pelIeHHs.

KoncynbTanum nepes 3K3aMeHOM

OHHM HOCSAT NPEUMYILECTBEHHO O030pHBII XapaKkTep U HE OXBATHIBAIOT COJIEP>KAHUS BCETO
Kypca, UX Lelb - PAaCHIUPUTh KPYro3op OOYydYarolIerocs M 3aKpernuTb 3HaHUsS, NPUOOpETEHHbIE
CaMOCTOSITEIIBHO.

3ayeT ¥ YK3aMeH

3aueTsl M HK3aMEHBl CHAIOTCA YCTHO. ODK3aMeHY OOBIYHO mpefmiecTByeT 3ader. llpu
HOPMAJTBHBIX TeMITaxX pabOThI O0O0yYaromrecs JODKHBI CIaBaTh 3a4eThl MOCIE KaKJOro ceMecTpa.
Ha 3auere u »3K3aMeHe HEOOXOAMMO TIOKa3aTh TBEPJIOE 3HAHHUE OIpeaeieHu, Gdopmyi,
(GOpMYIMPOBOK U JOKA3aTEIICTB TEOPEM, a TAK)KE YMEHHE PeliaTh 3a1auu.

MeToauyeckue yKa3aHus MO NOATOTOBKE 00y4alOIIMXCH K BbINOJHEHHI0 KOHTPOJIbHOM
padotrbl Ne 1 u 2

KonrtponbHas paboTta - 3TO OAMH U3 BUIOB CAaMOCTOATENBHOM paboOThl 0Oyuarommxcs,
HaIpaBJICHHBI Ha BBISBJIEHUE YPOBHS YyCBOeHHUs ydeOHoro marepuana. KoHtponbHas pabota
SBJISIETCSA JTOKYMEHTOM, BBICTYMAIOMIUM 0c000# (hOpMOI OTYETHOCTH IO CaMOCTOATENbHOI padoTte
CTyJEHTa B Ipoliecce u3ydeHMsi Kypca. Pabora mpeacraBiseT coOoil UTOr CaMOCTOSITENILHOTO
U3YYeHUS OOy4aroluMcsl OJIHOM WM HECKOJbKHMX HAy4YHBIX pPa0OT M JIOJDKHA OTpaxaTh HX
OCHOBHO€ cojiepkanue. [lpu ee Hanmncanuu oOydarolUiics TOJKEH MPOJAEMOHCTPUPOBATH YMEHHE
BBIJICTISITH TJ1aBHOE B HAYYHOM TEKCTE, BUJETh MPOOIEMBbI, KOTOPHIM MOCBSIIEHBI Pa0OTHI, a TaKkKe
MyTH U CIOCOOBI UX PELIeHUs, UCTIOIb3yeMbIE aBTOPOM (HJIM aBTOPaMHu ).

Hamucanuio KOHTPOJBHON paboOThI MPEANIECTBYET OOJbIIas CaMOCTOSTENbHAs paboTa 1mo
M3y4YEHUI0 Yy4eOHOH, CHennalbHOW, HaydyHOW muTeparypbl. OHa TMO3BOJSIET OOydYarOMIEMYCst
OBJIAJIETh KOMILIEKCOM OCHOBHBIX HABBIKOB M TMPHEMOB aHaiH3a, 00OOIICHUS, KiIacCH(UKAINU
MOJTY4YeHHOW MH(OpMAIMK, KOTOpasi TOMOXET B OyAyIIeM CHEIHAIKNCTY B €ro MpodecCruoHaIbHON
JESATEIBHOCTH.

Kaxxgomy oOyuaroniemycsi peKOMEHAYeTCsl IPU YTEHUH JOKYMEHTOB, HAy4YHOH U y4eOHOM
JUTEPaTyphl BECTU 3aIUCH: JIeTaTh BBIIUCKH, COCTABIISTh KOHCIIEKThI, aHHOTALIUH, BHOCUTH 3aIHCH
B CJIOBapb TEPMHUHOB, 3aMOJIHATh OMOIMOrpaduIecKue KapTOUKH U pacrojarath ux B aadaBUTHOM
HOPSJIKE.
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1. CTpykTypa KOHTPOJILHOM padoThl 1 1 2
KonTponbHas paboTa 10DKHA HIMETh YETKYIO CTPYKTYPY:

1. TUTYJIBHBIN JIUCT
2. COJZIEpKaHUE;
3. sakmoucnue;

4. Crmcok HCIIONB30BaHHBIX HCTOYHUKOB.
2. TpeOoBaHUsI K HAMCAHUIO KOHTPOJIBHBIX padoT

2.1. TpeGoBaHus K BHEIIIHEMY BHIY TEKCTAa KOHTPOJIbHOI padoThl

TekcToBble JOKYMEHTHI MOTYT COJAEP)KaTh ONHCAHUE, pacyeTbl, (HOpMyJbl, TaOJIHUIIBL,
BEJIOMOCTH, YEPTEKH, CXEMbl, 3CKHU3bI, Ipaduku, quarpammsl, portorpaduu u T.I1.

TpeboBanusi K opopMICHHIO pabOT JOMKHBI  COOTBETCTBOBATH  TPEOOBAHUSMU
METOJUYECKUX YKa3aHUU M0 0(hOPMICHUIO MTUChbMEHHBIX U BBITYCKHBIX KBATU(UKALMOHHBIX padoT,
ocHOBaHHBIX Ha MexrocynapctBeHHoM ctanaapre ['OCT 7.32.-2017 «Cucrema ctaHaapToB IO
uHpopMaluu, OUOIMOTEUHOMY W HU3JIaTeNbckoMy Jeny. OT4eT O Hay4YyHO-HCCIeI0BATENIbCKOU
pabore. Crtpykrypa m mupasmia odopmiecaus», [OCT P 7.0.100-2018 «bubmuorpadudaeckas
3anuch. bubmuorpapuyeckoe ommcanue», ['OCTy 7.80-2000 «Cuctema cTaHAapTOB IO
uH(popManuu, OUOIMOTEYHOMY W HM3JaTeIbCKOMY Jeny. bubmuorpadudeckas 3amuch. 3arojoBOK.
O6mue tpeboBanus u mnpaBuna cocraeineHus», ['OCT 7.1-2003 T'OCT P 7.0.100-2018
«bubmmorpaduueckas 3anuchk. bubnamorpadpudeckoe onucanue» M (WIM) APYTHM HOPMAaTHBHBIM
JIOKyMEHTaM.

2.2. MeToauyecKkue yKa3aHHs 10 BbINOJHEHNUI0 KOHTPOJILHOM padoTsl 1 u 2

3agaHusA 1J151 KOHTPOJIBHOM PadoThI
Br10op BapuaHTa BBITIOIHSAETCS IO TAOJIUIE UCXOS U3 IBYX MOCIEAHUX IIU(P B 3aUETKE.

Ne 01 | 02 | 03 | 04 | O5 | 06 | 07 |08 |09 | 10| 11 | 12 | 13
BapHaHTa
Ne Bonpoca | 1 2 1 2 1 2 1 2 1 2 1 2 1
1 2 3 4 5 1 2 3 4 5 1 2 3
1 2 1 2 1 2 1 2 1 2 1 2 1
Ne 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 283 | 24 | 25 | 26
BapHaHTa
Ne Bonpoca | 1 2 1 2 1 2 1 2 1 2 1 2 1
4 5 1 2 3 4 5 1 2 3 4 5 1
1 2 1 2 1 2 1 2 1 2 1 2 1
Ne 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39
BapHAHTA
Ne Borpoca | 1 2 1 2 1 2 1 2 1 2 1 2 1
2 3 4 5 1 2 3 4 5 1 2 3 4
1 2 1 2 1 2 1 2 1 2 1 2 1
Ne 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
BapHAHTA
Ne orpoca | 2 1 2 1 2 1 2 1 2 1 2
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KOHTpOJILHLIe 3a/IaHMA VIS MIEPBOro BOIIpoca

Bomnpoc 1.

1
1. Haiigure npoussoanyio gynkuma T (x)=x + ZXA —-2x*+9.

1) 7x®+4x*—4x+9; 2)  Tx®+x%—4x;

3) TxP+x*+4x+9; 4) 7x" —x* —4x2.

2. Haligurte 3HaYeHre MPOM3BOTHON QYHKIMH J = BTOuKe X, =0.

11, 2)0; 3) 0,5; 4) -1.

. o 2
3. Jlns kako# GpyHKIMK HaliieHa mpousBoaHas ' = 4x° —x°.

4 3 3
X

1) y=12x2—2x.  2)y="-—X . 3y y=dxt-x% 4 yp=x'-1.
)yxx)y43)yXX)yx3

4. Halinure 3Ha4eHHE YTIIOBOTO KOA(hGUIMEHTa KacaTeIbHOW, POBEICHHON K rpaduKy GyHKIIHA
3 .
f (x)=9x —4x> B Touke ¢ abeumccoii X, = 1.

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

5. Haitmre  f'(7), ecn f(X)=x?-sinx. 1) —z?%; 2) 27, 3) —2x; 4) 0.

6. Hanmmure ypaBHEHHE KacaTenbHON K TpaduKy GyHKITIN g(x) =3x° — 2X B TOUKE
¢ abcuuccoit X, = —1.

Ny=-3x-3; 2)y=8x+t13; 3)y=-8&-3; 4)y=-8x+I3.

7. Haiiiute CKOPOCTh U YCKOPEHHE TOYKHA B MOMEHT BpeMeHH { = 2C., eciii OHa JBMKETCS MPSIMOJIMHEHHO

0 3aKOHY X(t) =3t°-t+4 (xoopauHaTa X(t) n3MepseTcs MeTpax).

v=142 v=352 v=39% v=352
1) j‘;l .2 ,([; .3 JCM : 4) JCM :

a:35—2 0235—2 a:36—2 a:36—2

c c c c
8. Onpezenure TouKy Makcumyma GpyHkiun | (X) =3+8x* —x*. y="f '(X)
4 /\

9. Io rpaduky mpou3BoHON PyHKIMN >
y="f '(x) YKaXXUTE KOJIMYECTBO IIPOMEKYTKOB ' ' 1IN/ 3

yObiBanus QyHkiuu y = f (X).

10. Haiinure Hanbosblee 1 HaNMEeHbIlee 3HaYeHne GpyHKIMN
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f (x) =x°. (6 - x) Ha IPOMEKYTKE [— 1;5].

5
11. HaiiguTe npou3BOAHY0 QYyHKIMH ) = (g —12} — Ctg2x.

Bonpoc 2.

1
1. Haitnure npoussoauyto pyukuun | (X) =3x° + 3 x® +x* 0.

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

2
2. HaiinuTe 3Ha4eHNe MPOU3BOJHON QYHKIINH ) =

B TOUKE X, = 3.

3 21 3
1) _Z; 2) Zi 3) Z; 4) o

3. Jlst Kakoii GpyHKIMH Haiinena npomssomHas ' = 42x° —sinx.

1) y=7x%+cosx; 2) y=6x"—sinx; 3)y=6x"—cosx; 4)y=7x°+sinx

4. Halinure 3Ha4eHHE YTIIOBOTO KOA(hGHUIMEHTa KacaTeIbHOW, IPOBENCHHON K TpaduKy GyHKIIHA

y =3x” +1 B Touke ¢ abcumccoit X, = —1. 1) -6; 2) 4, 3) 6; 4) -5.

5. Haitmure f'(0), ecn f(X) = X° -tgX. 1) 0; 2) -1; 3 x;, 4)-2rx.

6. Hammmmre ypasHeHue KacatenbHoi K rpaduky ¢pymkmmn T (X) =3%x° —3X B Touke ¢ abeumccoi
Xy =—2.

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= 1C6K., €CJIM OHA ABHXKCTCA

npsiMonuEeiino 1o 3akony  X(t) = 3t° —t + 4 (koopaunara X(t) usmepsiercs B MeTpax).

v=8wm/c v=12m/c V=6uwu/c v=8uwm/c
1) 27 2) 27 27 2
a=18n/c a=18n/c a=8wmfc a=17u/c
8. Onpenenure MuauMyM Gpyaxiun | (X) =3x" —4x> + 2. 2y
9. Tlo rpaduky npoussoxuoit Gpyukiuu y = f '(X) z X)

YKaXXUTE JUIMHY TIPOMEXKYTKA BO3PACTAHUS / ( \/
byskunn y = f(X)

10. Ykaxure HanboINbIIEE U HAUMEHBIIEE 3HaueHue pyHkuun | (X) =x°. (3 - 2X) Ha JIAHHOM

POMEKYTKE [— 1;4] .

11. Beruucnure mnpou3BoAHYI0 GyHKIMH '(X) , €CITH g(x) =—C0S3X + (4X + 5)6.
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KonrtpoabHbie 3ajanusi 1Jisi BTOPOro Bonpoca
Bomnpoc 1

1. HaiinuTe TaHreHC yTJia HAaKJIOHA KacaTeIbHOU, IPOBEACHHOH K TpaduKy QyHKIUU ) = —0,5x° B TouKe

Xy =—3.

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

2. Pemnte HepaBeHcTBO:  X° —5x7 4+ 4x > 0.

1[0 UM +0); 2 (—oos0UL4) 3) (~om0)U(4o0)  4) (0: DU +o0).

3. Hanminwre ypaBHeHME KacaTebHOM K rpaduky Gpynkiuu | (X) = x* —1 B TouKe ¢ aGCIHCCOi X, = 2.
Vy=—1I12x+17, 2) y=12x-1T7, 3) y=19x-38; 4) y=12x+32.

x*(x-3)
x-1

1) (—0;0]u@3} 2) [01)u[3+0) 3) @3]u{o} 4 @©3)U{o}

5. Haiigure cKOpOCTh M YCKOPEHHE TOUKH B MOMEHT BpeMeHHu [ = 1Cek., eciiu oHa ABMKETCS NPSIMOJIMHEHHO

4. Pemnte HEpaBEHCTBO <0 MerosOoM UHTEPBAJIOB.

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

v=8m/c v=Tmlc 3 v=>5ulc A v="Tmlc

1) ; 2) ; ; .
GZGM/CZ a=8mlc? a=8mlc? a=11ulc?

6. OnpenenuTe abCUCCHl TOYEK, B KOTOPBIX YTII0BOM KOG GUIMEHT KacaTelbHOH K rpaduKy GyHKINN
y=1-2sinx paseH 2.

1) x=rx+27nneZ, 2)x=(—1)K(—%j+m<,KeZ; 3)x=i2§+2mc,/cez;

4)x =1-2sin2,

W(XX)_FG) < O, rac f(X): X3 —12X+9.

7. PemmTe HepaBEeHCTBO
1) (—o0i—6)U[-22]U(44+0); 2) [-6;-2)U(2;4); 3) [22]U[4+0);  4) (-6,-2]U[2;4)
8. Berumcnure ¢ moMomso GopMyi mprOIHKEHHbIC 3HAUSHHS BHIPAKESHHIA:

a) (1,001)™; ©) 1/0,98.

Bompoc 2

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

X, =-1
1) -6; 2) 4, 3) 6; 4) -5.
2. Petinte HEpaBEHCTBO: x* =5x* +4>0.

D(-2-)U@EL2) 2)[-2-1JUk2] 3(-2-)U(L2) 4).(-0-2)U(-L1)U(2+0)
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3. Hanumure ypaBHeHUe KacaTenbHOM K rpaduky GyHKIMH ) = x® —3x
B TOUKe ¢ abciuccoit 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+o0).  2)(-o0;-3)U[L+0).  3).(—o0;-3)U (L+20).  4)(—o0;—3)U(0:1]

5. HaﬁI{HTC CKOPOCTb U YCKOPCHUC TOUYKHU B MOMCHT BPEMCHU t=1 CeK., €CJIM OHa OBUKETCA

4, Pemte HEpaBEHCTBO <0 MeTomOM UHTEPBAJIOB.

MPSIMOJIMHEWHO T10 3aKOHY x(t) =3t® —t +4 (xoopauuara X(t) MU3MEPSETCS B METPAX).

v =8uwm/c v=12m/c v=6m/c v=8m/c

) a=18xn/c’ a=18n/c’ a=8wm/c’ a=17m/c?

6. OnpenenuTe aOCIMICCHI TOYEK, B KOTOPBIX YTI0BOH KOG (OUIIMEHT KacaTenbHOHN K TpaduKy QyHKITUN
y=2sinx+1 pasen 2.

D.x= (—1)K+1%+ kel 2).x= i%+ 2rx, ke Z. 3)x=(-1) %+m(,1c eZ 4)x= % + 27K,k € Z.
(4 - x)(2 + x)
f'(x)
1)[-2-1)U(1L0) 2)(-0;-2]JU(-L0)U[4;+0). 3)(-2-1]U[0;4] 4)[-2-1)U(0;4].

8. Berumcnure ¢ moMomso GopMys mpuOIHKEHHbIC 3HAUEHHS BHIPKSHHA:

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

>0, e f(x)=2x*+3x%

7. Pemnte HEpaBEeHCTBO

Bomnpoc 3
1

1. MHOokecTBO IepBO0Opa3HbIX GYHKIIMH ————— HMEeT BU/I...

5x -2

%\/5x—2+C; 6) 2v5x—2+C; ) §\/5x—2+C; r) ¥5x—-2+C.
a).

2. MuoxectBo nepBooGpasubix dyrxmun XN X mveer Bu. ..

2 X2 1
a) X?(Inx—l)+C; 6) ?(lnX—EJ‘FC; B) xz(lnx—%j+C;

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

3. MHOXeCTBO MepBOOOPa3HBIX PYHKIMH —X MEET BUI. ..

2 2 2
cJinx=3°+c. §-—°" 4+C.p———+C.
9 3V ) " Jinx=37 Y 3/inx—3)
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N %J(Inx—?))s ic

4. BelYuCcIuTh HHTETPAITBL:

T oi 8
a)i%dx; 6) T(l—ln x)dx; B) g(e'“x)_ldx;
E 1
z°
2 X 4 sin/x Lo
| ————d ; d : 3xe*d )
) g\/m X 1) '(! \/; X e) g xe" ax

5. Inomans Gurypsl, 06pazoBaHHOM KpuBoi Y = —X2 + 2, mpsivbivu: y=1 x= 0

OINPECACIIACTCA UHTETPAJIOM:

1 1 1 1
2 [A=X)dx; o) [@=x)dx; 5 [@-x)dx; o [@-x7)dx.
0 0 0 0

Bomnpoc 4

2,.x3
1. MHOkecTBO TIepBo0Opas3HbIX GyHkimu X € umeer BUi. ..

3 3 3 1 .-
a)%ex +C; 0) eX +C;B) e +C; r)éex +C.

X+2
—4

2. MHOX€eCTBO NMepBOOOPa3HBIX (PyHKIMN HUMeeT BUL...

a) X+6INx—4/+C; ) x-2Inx-4[+C; 5 x+4In[x-4+C;
r) X+2Inx—4/+C.
3. MHOXeCTBO IepBOOOPa3HbIX HYHKIIUH X° COS(2X3 +8) MIMEET BUI. ..

a) %sin(Zx?’ +8)+C- 6)%sin(2x3 +8)+C- 5 SIN(2x* +8) +C .

r %sin(Zx3 +8)+C.

4. BpIUKMCIUTH UHTETPAJIBIL:

4 1 o
dx; 6) jarctgﬁdx; B) jz(e'”x) dx;
1 3

j’- COSX
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2 X 3 2x-1 L dx

r) {mdx; dx; e)

g Fromariy ferg

5. Inotaas Gurypsl, 06pa3oBanHoO# KpuBoit Y = X2 +1, npsvevn: Y =2, X=-1

OMpeaACIACTCA UHTCTPAJIOM:

0 0 2 0
2) j(l—xz)dx; 6) j(xz—l)dx; 5) j(z—xz)dx; " j(x2+1)dx_
-1 -1 0 -1

Bonpoc 5
e
1. MHOXECTBO TepBOOOPA3HBIX (HYHKITHH o5 92X WMEET BH]I. ..
1 ex - 5 eX 1 ex
—In +C. g arcsin—+C. Inex+«/ezx—5‘+C- =arcsin—
a) 10 eX+5 s ) 5 ’ B) ,F)5 5
X3
2. MHOXeCTBO IepBOOOPA3HBIX QPYHKIMH m UMeEeT BUJI...

4 4 4

1 X 1 X 1 1 x*
a) Zarcth+C; 6) Earcth+C : B) Earctg?+C 1) garctg?_FC.

e?V* 13

3. MHOeCTBO nepBOOOPa3HBIX PYHKIMH \/; UMeeT BUI...

2 262 46X +C.5) €2 +3VX +C .5 2 + 64X +C. 1y 262 +3J/x+C .

4. BBIUMCIUTH UHTETPAIIBI:

2 cosx 4(1 4 j € 2
— dx; o) || —+—= ldx; ) | 2%7dx;
a)£1+sin2x ){ X° x+/X )!
% X 1 X e2 s
M | (t94X—Ct9—)dX; W | —=dx; o [x*Inxdx.
7 4 0vV1-X 1

5. Inommanae urypsl, o6pazoBanHo KpuBoit Y = x® + 0,5, npsmbiMu: Y = 15, x=0

OIpEaACIACTCA HHTETPATIOM

1 1 1,5 1
o [ (¢ =Ddx.q) [@-x)dx; 5 [@E-X)dx; 1 [(C+05)dx.
0 0 0 0
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KoHTposbHbBIE 3a1aHus /151 YeTBEPTOro Bompoca
Bomnpoc 1

1. Ha nonke 4 KHUTH, U3 KOTOPBIX 2 oArHaKOBbIe. CKOIBKUMU CIIOCOOAMU UX MOKHO PAcCTaBUTH?
2. MoHety OpocatoT aBaxbl. CKOJIBKO CYIIECTBYET CIIOCOO0B MOSIBIICHUs TepOa ctporo 1 paz?

3. 3ayer no crpenb0e cUUTAeTCs CAAHHBIM, €CIIM KypCcaHT IoJiydaeT oleHKy He Hibke 4. KakoBa
BEPOSTHOCTH CAAYM 3a4eTa KypCaHTOM, €CJIM U3BECTHO, YTO OH ITOJIYYaeT 3a CTPENbOy OLEHKY 5 ¢
BepoATHOCTHIO 0,3 U o1IeHKY 4 ¢ BepossTHOCTHIO 0,57

4. Tlo MHIIEHW MPOU3BOAUTCSA 7 BBICTPEIOB, NMPHUYEM BEPOSTHOCTh TOMATAHUS TMPU KaKIOM
BeIcTpene paBHa 0,7. KakoBa BEepOSITHOCTB TOTO, UTO MUILIEHB OY/ET Mopa)keHa 3 BbICTPEJIaMHU.

Bonpoc 2

1. Ha monke 4 kauru. CKOJIBKHMH CIIOCOOaMHU UX MOXKHO PACCTaBUThH?

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

3. IBa cTpenKa HE3aBHCUMO APYr OT JApyra CTPESIOT B OAHY U Ty K€ MHUIICHb M JEJAIT IO
OJIHOMY BbICTpeny. BeposiTHOCTh nonaganus B Leib nepeoro crpenka — 0,6, sroporo — 0,7. Kakosa
BEPOATHOCTH TOTO, UTO 00a CTpeNKa MOMmaayT B LeJb?

4. HaliTn BEepOSITHOCTh TOTO, YTO COOBITHE A TOSBHUTHCS HE MEHEE 3 pa3 B YETHIPEX HE3aBHCHUMBIX
UCIBITAHUSX, €CITH BEPOSITHOCTD MOSBIICHUSI COOBITUS A B OIHOM HCTbITaHUH paBHa 0,4.

O0BeM KOHTPOJIBHOM PabOThI cocTaBiseT 1-15 MUCTOB.
IMoaroroBka K 3K3aMeHy

J17i1 IOATOTOBKYU K 9K3aMEHY HEOOXOAMMO MpopaboTaTh BCE BOMPOCH! JIEKIIMOHHOTO Kypca.
[Ipu sTOoM ompeneneHuss U (QOPMYIMPOBKH TEOPEM HEOOXOAMMO TIIATEIBHO MPOIYyMBIBATh U
3anoMuHaTh. [Ipy 1oKa3zarenbcTBe TEOPEM HAA0 YETKO MOHUMATh, OTKYAA CIEAYET TOT WM WHOU
BbIBOJI. M3ydaeMblil TEOPETUUECKUU MaTepuai KEeNaTelbHO Cpa3y K€ MOAKPEIUISTh PEIICHUEM
MIPUMEPOB, pa300paHHBIX Ha JEKIUU WIH B YUeOHHKe, a TakKe B pEeKOMEHJOBAaHHOU JHUTEpaType.
[Tpy n3yyeHnn JTEKIMOHHOIO MaTepralia Mo KOHCIEKTY KEJaTEIbHO €ro JOMOJHATh aHAJIOTHYHbIM
MaTepuaioM Hu3 y4eOHUKOB. TpymHble MecTa HaJ0 MOMNPoOOBaTh pa3zo0paTh CaMOCTOSTENBHO U
TOJIBKO IIOTOM KOHCYJBTHPOBaTbCA Yy IIpenoaaBaTesss. B mpomecce W3ydeHHs Clenyer
HCIIOJIb30BAaTh MEXAHUYECKYIO MaMSATh, a JUIS TOTO KEJIATENBHO JI€JIaTh Ha YEPHOBUKE UEPTEKU,
3aMMchIBaTh J0Ka3aTeNbCTBA TeopeM. BpeMs, oTBeieHHOE Ha MOATOTOBKY K 3K3aMEeHY, HE00X0 MO
pacmpeaenuTh Tak, 4ToObI Obllla BO3MOKHOCTH €III€ pa3 BHUMATEIHHO MOBTOPUTH BECH MaTEepPHAIL.
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