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Pabouyasi nporpamma cocTtaBrneHa B COOTBETCTBUM C doeiepanbHbIM rocygapCTBEHHBLIM
obpasoBaTenbHbIM CTaH4AaPTOM BhICLLErO 0Opa3oBaHust
Mo COOTBETCTBYHOLLEMY HamnpaBreHno NoAroToBKK (CneumnanbHOCTM)

N Ha ocHoBaHuK y4ebHoro nnaHa Ne  1/3/635
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1. BBEOEHME K PABOYEN MPOrPAMME OUCLUNNUHbI

1.1. MecTo npenogaBaemMol QUCLMNINUHbI B CTPYKTYpe oGpa3oBaTesibHOW NporpaMmbl

baszoBas Obs3aTenbHas JononHutensHo

Bnok 1: aBnseTcs dakynbTaTnsom

BapunaTtusHas |:| Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb komMneTeHuun obydarowerocs B 00MacT UCMONMb30BAHUA OCHOBHbIX 3aKOHOB
MaTeMaTuKn B NPOECCUMOHANbHON AEATENbHOCTU, NMPUMEHATbL MeToabl MaTeMaTMYeCcKoro aHanmsa u
MOZAENNPOBaHNS.

1.3. 3agaum gucuMnnvHbI
e  (O3HaKOMUTb C OCHOBaMM COBPEMEHHbLIX MaTEMATUYECKUX 3HAHWUN, HEODOXOOMMbIX ANSA pPeELUeHUst
TEOPETUYECKUX U NPaKTUYECKNX 3ada4 IKOHOMMKM;
e  MPUBUTb HABbIKM CAMOCTOSITENBHOIO NOJSIb30BaHMS Y4EOHOWM 1 CNPaBOYHOM NUTEpPATYpPoON Mo
MaTemMaTUKe U ee MNPUNOXKEHUSIM;
e BOCNUTaTb abCTpaKTHOE MbILUNIEHNE N YMEHUE CTPOro U3naraTb CBOW MbICIN;
e  MoAroTOBUTb CTYAEHTOB K NPAKTUYECKOMY NPUMEHEHMIO MOMYYEHHbIX 3HAHWMN.

1.4. NepeyeHb NNaHMPYEMbIX pe3ynbTaToB 00YyYeHMUs1 MO ANCLMNIINHE, COOTHECEHHbIX C
nnaHMpyemMbiMU pe3yfibTaTaMU OCBOEHUs 06pa3oBaTesibHOM NPOrpaMmmbl

Koa
3Tan ¢dopmMmpoBaHust
KOMMeTeHL MK dopmynumpoBka KOMNETEHLUM
nepsbIn
OrlK-2 CMoCcOBOHOCTLIO OCyLLECTBNATL cbop, aHanmM3 1 06paboTky

[AaHHbIX, HEOOXOAMMBIX ANS peLleHus
npodeccnoHanbHbIX 3agad

MnaHupyemble pe3ynbTaTbl 00y4YeHUA

3HaTb:

dbyHOaMeHTanbHble NOHATUS U 6a3oBble pasfernsl MaTeMaTUKU: OCHOBbI JIMHEWHOW 1 BEKTOPHOW anrebpsl,
aHanuTM4eckon reomeTpum; anddepeHunansHOro U MHTErpanbHOro NCHMUCIIEHNS, OCHOBHbIE CBEAEHMS O
anddepeHumanbHbIX ypaBHEHNUSX U TEOPUN PALOB; MaTeMaTMyeckme Mogeny NpocTemnLmx
9KOHOMMYECKUX MPOLLeCCoB

YmeThb:

Mcnonb3oBaTb MatemaTnyeckme 3HaHus Ans pelleHns pasnmyHbIX 3agay byxrantepckoro yyéra u
9KOHOMWKHU

BnapeTb:
1) HaBblKaMW NPUMEHEHNST COBPEMEHHOIO MaTeMaTUYECKOro MHCTPYMEHTapUsS ANS peLUeHnst NPaKTUYECKNX
3agav

1.5. AucumnnuHbl (NpakTUKK) o6pa3oBaTenbHOW NPorpaMmbl, B KOTOPbIX GbINO Ha4YaTo
cdhopMmupoBaHme KoMneTeHUMN, yKka3aHHbIX B N.1.4:

e [ucuunnuHa 6asmpyeTcs Ha KOMNETEHUUSX, CDOPMUPOBAHHbBIX Ha NPeablayLLEM YPOBHE
obpasoBaHusi

2. COOEPXAHUE AUCLUUMNUHDI

O6bem (vachl)
HaunmeHoBaHue 1 co g g8 (g8
aepxxaHue e | g9z | o3
y4ebHbIX Mogynen, TeM 1 OpM KOHTPONS g 2| =z % 2 % e
o oSggd | o &
[} ® 5 ® 5
Y4ye6HbI Moaynb 1. dneMeHTbl IMHEMHOW U BEKTOPHOW anre6pbl
Tema 1. MaTpuubl n onpegenutenu. lenctsnsa ¢ MaTpuuamu. 10
Tema 2. CuctemMbl NMMHENHBIX YPaBHEHWN. 14
Tewma 3. Bektopbl. Onepauun ¢ Bektopamu. basuc. 12
Tekywmn kouTponb 1 (MHAMBUAYanbLHoOe 3agaHue)
PMA CtpaHuua 3 us 20
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O6bemM (4achl)

HanmMeHoBaHwWe 1 cogepxaHnue o3| . 83| g8
y4ebHbIX Moayneit, TeM 1 hopM KOHTPOnS 20| ¢ 2| 32
5@ | °g8 | 88
[} ® 5 ® 5
Y4yeb6HbIN Moagynb 2. AHanuTUYecKasi reoMeTpusi Ha NNTOCKOCTU U B NMPOCTPaHCTBE
Tema 4. l'eomeTpunsa Ha NNOCKOCTH. 14
Tema 5. KpuBble BTOporo nopsigka. 12
Tema 6. leomeTpus B NpOCTpaHCTBE. 12
TeKyLWwmMn KOHTpOIb 2 (onpoc)
YyebHbIn Moaynb 3. BBeaeHMe B mMaTtemMaTUYecKU aHanus. dneMeHTbl Teopun (hyHKUMA OAHOMN
nepeMeHHOM.
Tema 7. OTobpaxeHnsa n mHoxxectea. KomnnekcHble Ynucna. 7
Tema 8. MNoHaTne nocnegosatenbHOCTU. OCHOBHbIE NOHATUS O PYHKLIMW. 13
Tema 9. Npegensl 1 HENPEPbLIBHOCTb. 18
TeKyWwmn KOHTponb 3 (KOHTponbHas paboTa) -
YyebHbI moaynb 4. OudcepeHumanbHoe ncumcrneHne yHKLUM OgQHON nepeMeHHOMN
Tema 10. MpounsBogHas PyHKUUN. 7
Tema 11. NMpoussogHble 1 guddepeHLmansl BbICLLMX NOPSOKOB. 7
Tema 12. Teopembl 0 guddepeHUnpyeMbIX PYHKUUSIX. 8
Tema 13. NccnegosaHve yHKUUIA C MOMOLLIbIO MPOU3BOLHOWN. 14
TekywWwMn KOHTponb 4 (MHAMBUAyanbHoe 3agaHue) -
Y4ye6HbI Moaynb 5. PYHKLUN HECKOJIbKUX NepeMeHHbIX
Tema 14. QyHKUMN OBYX Y HECKOMbKMX NEPEMEHHbIX. YacTHble Npon3BoaHbIE. 12
Tema 15. NponssBogHas No HaNpaBNEHWUIO U TPaaMNEHT. 9
Tema 16. SKkCTpEMYM (PYHKUMM HECKOMBbKMX NEPEMEHHBbIX. 12
TekywWwmn KOHTporb 5 (KOHTpPonbHasA paboTa) 6
MpomexyToyHas aTTecTaumsa no gucumniuHe (3a4vet/3ayeT)
YyebHbI Moaynb 6. HeonpepeneHHbIM nHTErpan
Tema 17. HeonpegeneHHbIn MHTErpan u ero Bbl4MCrneHue. 18
Tema 18. OCHOBHbIE KNacchbl MHTErPUPYEMbIX OYHKLMIA. 18
TekywWwMn KOHTponb 6 (MHAMBMAYanbHoe 3agaHue)
YyebHbI Moaynb 7. OnpegeneHHbIN UHTerpan
Tema 19. OnpegeneHHbIn MHTerparn, onpegeneHve, CBOMCTBA, BblYUCIEHME. 18
HecobcTBEHHbIE MHTErpans.
Tema 20. NpunoxeHunsa onpegeneHHoOro uHTerpana. 19
TeKywmn KOHTponb 7 (KOHTpPoNbHasa paboTa) -
Yye6HbI Mogynb 8. AnddepeHumanbHble ypaBHEHUs
Tema 21. OncdepeHumnanbHble ypaBHEHMS NEPBOro nopsiaka. 15
Tema 22. OnddepeHumnanbHble ypaBHEHMS BTOPOro nopsagka. 14
Tema 23. JlnnenHble gnddepeHumnanbHble ypaBHEHMS BTOPOro nopsaka. 14
Tekywmn KoHTponb 8 (onpoc)
Yye6HbIN Mogynb 9. Pagbl
Tema 24. Yncnosble psagbl M UX CXOAUMOCTb. 20
Tema 25. CteneHHble psgbl. Psgbl Tennopa. 18
Tekywmn KoHTpoIb 9 (KOHTpPoNbHasA paboTa) 6
MpomexyToyHas aTrecTaums No AUcuMninHe (3a4er) 4
MpomexyTo4yHas aTTecTauusi no gucumnnuHe (3Kk3aMmeH/3K3ameH/3K3aMeH) 9
BCEIO: | | 360
3. TEMATUYECKUN NNAH
3.1. Nekunn
Homepa OuyHoe oby4eHne O4yHO-3a04HOE 0by4eHne 3aoyHoe obyyeHne
N3yyaembix TeM Howmep O6bem Howmep Obbem Howmep O6bem
cemecTpa (4achbl) cemecTtpa (4achbl) cemecTtpa (4achbl)
1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
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Homepa
n3y4yaembix TeMm

OuyHoe oby4eHne

O4yHOo-3a04HOE 0by4eHne

3aoyHoe obyyeHne

Howmep
cemecTpa

O6bem
(vacbl)

Howmep
cemecTpa

O6bem
(4acbl)

Howmep
cemecTpa

O6bem
(vacbl)

7

1

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(NN TN TN TN CIECITCY PR IR FIRY FERY FIRY FIRY PR PN o

BCEIO:

3.2. MpakTnyeckme 1 ceMMHapCK1ue 3aHATUSA

N oo
N L e e e e e Lol Pt e L e e e R e L e T

Homepa H OuHoe obyyeHne OuHo-3aouHoe 3aouHoe obyyeHne
M3ydaEMBIX avumeHoBaHme 0BydeHme
Tem n dhopma 3aHATUI Howmep O6bem Howmep Ob6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 OnpepenuTenu, MaTpuubl. 1 1
PeweHne 3agay
2 Cuctembl NUHENHbIX 1 1
ypaBHeHun. PelueHne 3agav
3 BekTopbl B reoMeTpu4eckomn 1 1
1 KoopanHaTHOM hopme.
PelwweHne 3agay
4 MeTopn koopawnHar. NMpsamas 1 1
Ha nnockocTn. PeleHune
3apay
5 KpuBble BTOporo nopsigka. 1 0,5
PeweHne 3agay
6 lMnockocTtb 1 Npsimasa B 1 1
npocTtpaHcTee . PeweHne
3apad
7 KomnnekcHble yncna. 1 1
PeweHne 3agay
8 [NocnepoBaTenbHOCTU U 1 1
dyHKUMK. . PelieHune 3agay
9 BbluncneHne npegenos. 1 1
HenpepblBHOCTb. . PelleHne
3apay
10 TexHuka 1 1
anddepeHunpoBaHms.
PelweHne 3agay
11 TexHuka 1 1
anddepeHunpoBaHms.
PewweHne 3agay
12 Mpasuno Jlonutans. 1 1
PeweHne 3apgay
13 VccnenoBaHne yHKLMN. 1 1
PeweHne 3apgay
PMA CtpaHuua 5 ns 20
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Ou4HO-3a04HOE

M;ageesablx HaVIMeHOBaHVIe' OuHoe o6yyeHune 0ByueHIe 3aoyHoe obyyeHne
Tem n dhopma 3aHATUI Homep Obbem Homep O6bem Homep O6bem
cemecTpa (4achbl) cemecTtpa (vachbl) cemecTpa (vachbl)
14 YacTHble NponsBoaHbIe. 1 1
PelweHve 3agav
15 pagneHT, npomssoaHas no 1 1
HanpasneHuto. PelueHune
3agad
16 OKCTpeMyMbl (PYHKUNM ABYX 1 1
nepemMeHHbIX. PewieHne
3agad
17 TexHnKa NHTerpnpoBaHus. 2 0.5
PeweHne 3agay
18 TexHunKa NHTerpnpoBaHus. 2 0.5
PeweHne 3agay
19 TexHnKa NHTerpnpoBaHus. 2 1
PeweHne 3agay
20 MpunoxeHns onpenenéHHoro 2 1
nHTerpana. PelweHne 3agay
21 OuddepeHumanbHbie 2 1

ypaBHeHusa | nopsgka.
PelweHune 3agay

22 OuddepeHuymnansHblie 2 1
ypasHeHua |l nopsgka.
PelweHune 3agay

23 JInHenHble 2 1
anddepeHumnanbHble
ypasHeHua |l nopsgka.
PeweHne 3apgay

24 Yucnosble pagbl. PeweHune 2 1
3apad

25 CTteneHHble psabl. PelweHne 2 1
3apad

24

3.3. JlabopaTtopHble 3aHATMA
He npenycmoTpeHo
4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLLIMA KOHTPOJIb YCNEBAEMOCTU OBYYAKLEIOCS

Howmepa OyHoe obyyeHmne OtHo-3a04Hoe 3aouyHoe 0byyeHue
yqeGH?lx (Dopma y obyyeHne y
moAynen, no KOHTpOns
KOTOPLIM ’ Y, Homep Kon-Bo Homep Kon-Bo Howep Kon-Bo
nposoamnTcA 3HaHWK cemecTpa cemecTtpa cemecTpa
KOHTPOJb
1 nHauBMAyanbHoe 3ajaHue
2 onpoc
3 KOHTpoIbHasi paboTa
4 nHauBMAyanbHoe 3ajaHue
5 KOHTpoIbHasi paboTa

1-5 KOHTpoOJsbHas paboTa 1 2

6 nHaMBMAyarnbHoe 3ajaHve
7 KOHTpoOnbHas paboTa
8 onpoc
9 KOHTpOnbHasa paboTa
6-9 KOHTpOJsbHasi paboTa 2 2
6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEINOCHA
POa Ctpanuua 6 13 20
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Ou4HO-3a04HOE

Buabl CaMOCTOSITENBHOI paBoThi OuHoe o6yyeHune 0ByueHIe 3aoyHoe obyyeHne
o6yqa}ou.|,eroc;| Homep O6bem Homep Obbem Homep O6bem
cemecTpa (4achbl) cemecTtpa (vachbl) cemecTpa (vachbl)
YCBOEHME TeopeTUYECKOro MaTtepmana 1 148
YCBOEHME TeopeTUYECKOro MaTtepmana 2 147

MogroToBKa K NPaKTN4eCKNM 3aHATUAM

MogroToBKa K NPaKTN4€CKNUM 3aHATUAM

MNogrotoBka K 3a4eTam 1 4
MNogroToBka K ak3ameHam 2 13
BCEIO: 312

7. OBPA3OBATEJIbHbIE TEXHOJTIOINA

7.1. XapakTepucTuka BU4OB U UCMOSIb3yeMbIX MHHOBALMOHHbIX (POPM YyUYEOHbIX 3aHATUI

Ob6bem 3aHATUN
B VIHHOBALMOHHbLIX hopMax
HanmeHoBaHue (4achbl)
B1AOOB yqequ'X Mcnonbayemble MHHOBALMOHHbIE (DOPMbI o o @ o @
3aHATWIA oS . 85 g s
2w @I o
3 P P
32 283 g
8 ®'8 ®'8
Nekunn Mcnonb3oBaHWe onopHbIX NEKUMIA B BUAE HArMSAHbIX CXeM
1 Tabnuy no otaenbHbIM TeMam. Jlekuus-amanor, pasbop -
KOHKPETHbIX CUTYaLWNA.
MpakTuyeckne | onpoc, NpeseHTauus AoMallHero 3afaHus, peLleHns
N CEMMHapCKMe | NpUMepPOB, NpakTndyeckast pabota -
3aHaTuA

BCEIO:

7.2. EaﬂﬂbHO-peﬁTMHrOBaﬂ cuncrtema oueHmBaHuda ycneBaeMoCcTu U B[OCTMXEHUN OGyLIaI'OLI.IMXCﬂ

nepequb U napamMeTpbl ouleHnBaHnA BUAOB AeATeslIbHOCTU o6yqarou.|.eroc;|

Ne Bua geatenbHocTH
n/n obyyatoLerocst

1 | AyauntopHas
aKTUBHOCTb:

noceLleHmne nexkumm n

BecoBon

K03t PUUMNEHT Kputepun (ycrnosusi) HaumcneHus 6annos
3Ha4nmocTu, %

e 2 Oanna 3a kaxgoe 3aHsiTue (Bcero 34 3aHATMSA B
ceMecTpe), Makcumym 68 6annos
10 1 6ann 3a kaxabl NpaBuUIbHbIA OTBET HA BOMPOC

npaKkTUyYecKmx TecTa TeKyLlero KoHTpons (Bcero 16 Bonpocos B TecTe,
3aHATUI, OTBEThHI Y OBa TecTa B cemMecTp), Mmakcumym 32 6anna
A0CKM
2 | PeweHune ayanTopHbIX e BbINonHeHne KOHTPObHON paboThbl (MPaBUIIBHOCTb
KOHTPOMNbHbIX paboT 40 pelleHus, ocdopmnerme) — go 50 6annos (Bcero 2
KOHTPOrbHbIE B CEMECTPE)
3 | Choayva 3aveTa/ak3ameH e OTBeT Ha TeopeTU4yeckuit BONpoc (NonHoTa, BrnageHne
50 TepmuHonoruen) - go 20 6annos (Bcero 2
TEOpPETUYECKMX BONPOCa)
e PeweHne npaktnyeckon 3agaum — o 40 6annos
e BbinonHeHue Tecta — makcumym 20 6annos
Utoro (%): 100

PN

Ctpanuua 7 13 20
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I'IepeBoA 0annbHOM WKanbl B TPAaAULUNOHHYH CUCTEMY OUeHNBaHUA

Bannbl OueHka No HopMaTUBHOM LUKane
86 - 100 5 (oTnm4Ho)
75 -85
61-74 4 (xopouwo) 3auTeHo
51-60
40 — 50 3 (ynoBneTBOpPUTENBHO)
17 -39
1-16 2 (HeyOoBNeTBOPUTESNBHO) HesauteHo
0

8. OBECINEYEHUE ANCLUUMNUHDI

8.1. YuebHasa nutepaTtypa

a) OCHOBHas y4yebHas nuTepartypa

Boicluasi MaTemaTtumka Anst 3KOHOMUCTOB [ONEKTPOHHbLIV pecypc]: y4eOHUK A4ns CTYAEHTOB BY30B,
obyyarowmxcsa no akoHommdeckum cneumansHoctam/ H.LL. Kpemep [u ap.].— SneKTpoH. TeKCToBbIE
AaHHble.— Mockea: KOHUTN-OAHA, 2017.— 481 c.— Pexum goctyna:
http://www.iprbookshop.ru/74953.html.— OBC «IPRbooks».

Anexkcees [".B. Kypc Bbiclien matemaTvkn Ans ryMmaHMTapHbIX HanpasneHu [OneKTpoHHbIN pecypc):
yyebHoe nocobue/ Anekcees [.B., XonsasuH U.N.— DnekTpoH. TekcToBble AaHHble.— Mocksa: An Nu Ap
Meawa, 2020.— 264 c.— Pexwnm goctyna: http://www.iprbookshop.ru/96847.html.— 3B6C «IPRbooks».
Boiclwas maTemaTtumka [ONekTpoHHbIN pecypc): y4ebHuk/ E.A. Posba [u ap.].— ONeKkTpoH. TEKCTOBbIE
AaHHble.— MuHck: Bbiwanwas wkona, 2018.— 400 ¢c.— Pexum goctyna:
http://www.iprbookshop.ru/90713.html.— 3BC «IPRbooks».

OkyHeBa E.O. Matematuka ons meHempkepoB. YacTb | [ONeKTpoHHbI pecypc]: ydebHoe nocobune/ OkyHeBa
E.O., Moucees C.M.— BOneKkTpoH. TeKCTOBbIE AaHHble.— BopoHex: BopoHexckuii gounuan MockoBckoro
rYMaHUTapHO-3KOHOMMYECKOro MHCTUTYTAa, 2015.— 157 c.— Pexum goctyna:
http://www.iprbookshop.ru/44604.html.— OBC «IPRbooks».

KpaTkuii Kypc BbICLLEN MaTeMaTUKN [QNeKTPOoHHbLIA pecypc): y4ebHuk/ K.B. banguH [v op.].— ONeKTpoH.
TekcToBble gaHHble.— Mocksa: [awkos u K, 2019.— 512 ¢c.— Pexum gocrtyna:
http://www.iprbookshop.ru/85606.html.— OBC «IPRbooks».

6) pononHuTenbHasa yyebHas nutepaTypa

"onosuH M.B. lNpakTukym no BeICLLEN MaTemMaTuke B NpuMepax 1 3agadvax. AHanmtudeckas reomeTpusi
[OnekTpoHHbIN pecypc): y4ebHoe nocobue/ MNonoenH M.B.— 3nekTpoH. TekcToBble AaHHble.— M.:
MockoBckun rymaHuTapHbeli yHuBepcuteT, 2016.— 76 c.— Pexum goctyna:
http://www.iprbookshop.ru/50677.html.— 35C «IPRbooks».

OioxeHkoBa J1.W. MNpakTukym no BbiCLen maTemaTtuke. B 2 yacTsax. Y.1 [BnekTpoHHbI pecypc]: y4ebHoe
nocobue/ OtoxeHkora J1.U., OioxeHkoBa O.10., MuxanuH I'.A.— 3neKTpoH. TEKCTOBble AaHHble.— Mockea:
Jlabopatopust 3HaHun, 2020.— 449 c.— Pexwum goctyna: http://www.iprbookshop.ru/88990.html.— 3BC
«IPRbooks».

OioxeHkoBa J1.U. MNpakTukym no Beiclien MateMmatuke. B 2 yactax. Y.2 [OnekTpoHHbIN pecypc]: ydyebHoe
nocobue/ toxeHkosa J1.U., OioxeHkoBa O.10., MuxanuH ['.A.— 3neKTpoH. TeKCTOBble AaHHble.— MockBa:
JlTabopatopus 3HaHun, 2020.— 469 c.— Pexunm goctyna: http://www.iprbookshop.ru/88989.html.— 3bC
«IPRbooks»

8.2. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevyeHs ans CaMoCToATENNbHOM paboThbl
06y4YarLWMXCA N0 AUCLUNIINHE
1. MaTtemaTuka : aHanuTuyeckas reoMeTpus n auddepeHunansHoe ncuncneHme [ONeKTpoHHbI pecypc):
MeTOoAMYecKMe yKasaHusa Onis CTyaeHToB, 06ydatowmuxcs no HanpasneHusam nogrotoeku: 29.03.01 —
TEXHOMOorusa nsgenun nérkov npombiwneHHoctn, 29.03.05 — KOHCTpyMpoOBaHWe n3genuin Nérkon
npombiwneHHocTn, 38.03.01 — akoHomuka, 38.03.02 — meHemxkmeHT / cocT. 3. H. Ocunosa. - C6.: CIryTa,
2015. - 59 c. - Pexxum goctyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=2295, no naponto.
2. Mewepsikoa I'. 1., NoTnxoHoBa B. B. MaTtemaTuka. KoHcnekT nekumi : yuebHoe nocobue / MewepskoBa
I. M., MotmnxoHoea B. B. - CI6.: CMINYTA, 2016 — 95c¢. - Pexum goctyna:
http://publish.sutd.ru/tp_ext_inf_publish.php?id=3501, no napornto.
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3. Cnvukun C. B. 3dekTuBHan ayantopHasa n camoctoaTensHas pabota obyyalolmnxcs: MeToamyeckmne
ykasaHua / C. B. Cnvukun. — CI16.: CN6ryrTh, 2015. — Pexum
poctyna:http://publish.sutd.ru/tp_get_file.php?id=2015811, no naponto

8.3. NepeyeHb pecypcoB HhOPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobXxoAUMbIX AN OCBOEHUSA QUCLUNIINHbI
1. EAuvHbIA nopTan MHTepHeT-TeCTUPOBaHus [Or1ekmpoHHbIU pecypc]. URL: http://i-exam.ru
2. TpeHaxep no Bbicllen maTeMaTuke [OnekmpoHHbIl pecypc]. URL: http://e-math.ru
3. WHdopmaumoHHas cuctema « EQuHoe okHo docmyna Kk obpa3osameribHbIM pecypcamy»
[BnekmponHbil pecypc]. URL: http://window.edu.ru

8.4. NepeyeHb NH(POPMaALIMOHHbIX TEXHOJIOTMWA, UCTNONb3YEeMbIX NPU OCYLLECTBIIEHNU
obpasoBaTenbHOro npouecca no AUCLUMNINHe, BKIHOYaA nepeyeHb NPOrpaMMHOro o6ecneyeHns u
MH(OPMaLMOHHBLIX CMPABOYHbIX CUCTEM (rpu Heobxodumocmu)

Windows 10,

OfficeStd 2016 RUS OLP NL Acdmc,

Office Professional Plus 2016, Microsoft Windows 10 Pro,

Project Expert,

Statistica,

KoHcynbTaHTlntoc

oghrwpnE

8.5. OnucaHme matepmanbHO-TeEXHMYECKON 6a3bl, HEOGX0AMMOM ANA OCYyLLeCTBIEHNA

ob6pasoBaTeNibHOro npowecca no AUMCUMNnHe

1. CneumnanuanpoBaHHasa mebernb 1 gocka, nepeHocHoe 06opyaoBaHne: HOYTOYK, MyrnbTUMEANAHbIN
NPOEKTOpP, 3KpaH.

2. MynbTumeauniiHoe obopyaoBaHMNe, NepcoHarbHble KOMMbIOTEPLI BEIXOAOM B CETb «VIHTEpPHET» ”
obecneyeHnem gocTyna B 3N1eKTPOHHY MHOPMaLMOHHO-00pa3oBaTenbHY0 cpeay

8.6. UHble cBepeHuA u (unu) matepuansl

9. METOOAMYECKUE YKASAHUA ANA OBYHAIKOLWUXCA NO OCBOEHUIO

ONCLUUIMIINHBI
Buabl y4ebHbIx
3aHATUUN U
camocTosiTenbHasi OpraHusauusa gestenbHoOCTU obyyatoLerocs
paboTta
oby4aroLmxcs
Jlekumm Jlekunn obecneynBaloT TEOPETUHECKOE U3YYEHNE ANCUMMITMHBL. Ha nekumsx
nsnaraeTcsi OCHOBHOE COAepXXaHWe Kypca, UIMCTPUpyeMoe KOHKPETHbIMU
npumMmepamu, C peLleHnemM TUNoBbIX 3adau.
OcBoeHMe NekUnoHHOro Matepuana obydatowmmes npegnonaraeT crnegyowme
BMabl paboT:
e npopaboTka paboyen nporpaMmMbl B COOTBETCTBUM C LENAMN 1 3agadvamu,
CTPYKTYpPOM U coaepxaHuem AUCUUNNHDI;
®  KOHCMEKT MNeKUWUn: KpaTko, CXemMaTU4HO, MOCNeaoBaTenbsHO MKCMpoBaTb
OCHOBHbIE NONOXEHWUS, BbIBOAbI 1 POPMYIUPOBKMY;
MpakTnyeckue Ha npakTtnyeckux 3aHATUAX (CeMUHapax) pasbsACHAITCA TeOpeTUYECKUE NONOXEHUS
3aHATUSA Kypca, oby4datoLimecs paboTaloT C KOHKPETHLIMU 3aa4aMu, OBNafgeBaoT HaBblkamMu

NPMMEeHEeHNs1 TEOPETMYECKOIO MaTepuana K pelleHNo KOHKPETHbIX NPYMEepPOB U
3a/ay; HaBblkaMy paboThl B MasbIX rpynnax; passBmMBatoT fIOMMYECKOe MbILLSIEHNE;
oBnageBakoT MOHATUNHBIM annapaTtoMm npu oTeeTe y AOCKWN.
|_|O,EI,FOTOBKa K MPaKTU4eCKUM 3aHATUAM npennonaraeT cnegywouine snabl p360TZ
e paboTa C KOHCMEKTOM NEeKUUN;
L] pelweHne npuMmepoB 1 3agad, AaHHbIX AA CaMOCTOATENIbHOIO pelleHuns;

®  MpOCMOTP PEKOMEHAYEMOWN NuTepaTtypbl

CamoctosiTenbHast | [aHHbllii BUA paboTbl NpeanonaraeT pacluMpeHne 1 3akpenneHne 3HaHun, YMeHWUA u
pabota HaBbIKOB, YCBOEHHbIX Ha ayaUTOPHbLIX 3aHATUSX NYyTEM CaMOCTOSATENbHOW
npopaboTky y4eBHO-METOANYECKUX MaTEPMANIOB MO AUCLMIIIMHE U OPYIMM
NCTOYHUKaM MHpOPMaLMK; BbINONHEHNE AOMaLLHEN paboThl; a Takke NOAroTOBKM K
KOHTPOSbHLIM paboTam u ak3aMeHy. CamocTosiTenbHasi paboTa BbINonHsAeTCs
WHAMBUAOYANbLHO, a Takke MOXET NPOBOAUTLCS NOA PYKOBOACTBOM (MpPU y4acTum)
npenogasartensi.
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Buapbl y4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTa
obyyatoLmxes

OpFaHM3aLI,I/I$| AeATernibHOCTU o6yqa|ou.|,eroc;1

Mpu noaroToBKe K 3K3ameHy (3a4yeTy) Heo6X0OMMO O3HAKOMUTLCS C
OEMOHCTPaLMOHHBIM BapMaHTOM 3a4aHus (nepeyHeM BONPOCOB, BApUaHTOM
TMMNOBBLIX MPUMEPOB M 3agay), NpopaboTaTb KOHCMEKTLI FTIEKLMIA U MPaKTUYECKNX
3aHSATUN, PEKOMEHAYEMYIO IMTEPAaTYPY, NOMNYYUTb KOHCYMNbTaUMI0 Yy NnpenogasaTens

10. ®OHA OLUEHOYHbLIX CPEACTB

Ond NnPOBEOEHUA MPOMEXYTOYHOU ATTECTALUU
10.1. OnncaHmne nokasaTenen u KpUTepMeB OLLIEHUBaHUSA KOMMETEHLMA Ha Pa3NIUYHbIX 3Tanax ux
chopmMupoBaHusi, onnucaHue LwKan oueHnBaHusA

10.1.1. Noka3aTenu oLueHUBaHMA KOMMNETEHLUUNA Ha 3Tanax ux PopmM1MpoBaHuUsA

Kop, HanmeHoBaHue MpencrtasneHne
komneTeHuun / - OLIEHOYHOro OLIEHOYHOrO
Moka3aTenu oueHnBaHWSA KOMNETEHUMN
3Tan OCBOEHMUS cpeacTea cpeacTtea B hoHAe
Ol1K-2/nepBbiii dopmynupyeT 1 06bSACHAET OCHOBHbIE Bonpochbl ans lMNepeyeHb BONpocoB
aTan MOHATUS, 3aKOHbI, TEOPEMbI N anropuUTMbl YCTHOrO ANst YCTHOTO
n3yyaembix pa3genos MaTeMaTuky, cobecepoBaHus cobecepoBaHus (30
BOMPOCOB)
OlK-2/nepsbin Pewaet Tunosble 3agayv n npumepsl No TecTnpoBaHue CB0pHUK TECTOBBIX
aTan OCHOBHbIM U3y4aeMbIM pasgenam 3agaHun (32
MaTemMaTuKu 3agaHuvs)
OlK-2/nepsbin O6BbACHAET B3aMMOCBSA3b OCHOBHbIX MpakTnyeckue C6opHuk 3agaHun
aTan MaTeMaTn4yeckux mogenen u MeTogoB n Nx 3apaHus no Temam (29
3HaYeHue Npu peLLeHn NpakTUYecknx sagad 3agaHuni)

10.1.2. OnucaHue WKan v KpUuTepmeB oLeHUBaHUA cHOPMUPOBAHHOCTM KOMMETEHUUN

Kputepum oueHnBaHnsa ccpopMmMpoOBaHHOCTU KOMNETEeHLUUN

Bannsl

OueHka no
TpagULNOHHON
LKane

Kputepun oLeHBaHNsA chOPMUPOBaHHOCTM KOMMNETEHLNI

86 - 100

5 (oTnn4HO)

YcTHoe cobecenoBaHue

MonHbIN, ncdepnbIBaKOLL M OTBET, ABHO AEMOHCTPUPYOLWNIA rnybokoe
NMOHVMaHve npegMeTa 1 LWMPOKYH 3pyauLMIO B OLleHMBaeMon obracTu.
Kputnuyeckun, opvruHarnbHbIA NOAXOA K MaTepuany.

YyntbiBaloTCA 6annbl, HAKOMJIeHHbIe B TeYEeHMUe cemMecTpa.

75 -85

61-74

4 (xopoLuo)

OTBeT NOMHbIW, OCHOBaHHBIN Ha NpopaboTke BCex 06A3aTeNbHbIX UCTOYHUKOB
UHdopMauuu. MNogxoa Kk MaTtepuany OTBETCTBEHHbINA, HO CTaHOAPTHbIN.
YuutbiBaloTCsl 6annbl, HAKONJMEHHbIE B TEYEHMUE CeMecTpa.

OtBet CTaHﬂapTHbIVI, B LIESTOM Ka4yeCTBEHHbIA, OCHOBAH Ha Bcex 00s13aTeNbHbIX
NCTOYHUKAaX VIHCbOpMaLI,I/IM. ancyTCTByPOT HebonbLne r|p06enb| B 3HAHUAX NN
HecCyluleCTBEHHbIE oLnGKN.

YuyuTtbiBaloTCA 6annbl, HAKONNEHHbIe B Te4YeHue cemMecTpa.

51-60

40 -50

3
(yooBneTBo-
puUTENbBHO)

OTBeT BOCNPON3BOANT B OCHOBHOM TOJIbKO NIEKLIMOHHbIE MaTepuarbl, 6e3
camocToATeNbHON paboTbl C peKkoMeHAoBaHHON NuTepaTypoii. leMoHCTpupyeT
noHVMaHue npeaMeTa B LernoM, 6e3 yrnybneHust B getanu. MpucyTcTeytoT
CYLLIECTBEHHbIE OLUMGKM UK Npoberbl B 3HAHUSIX MO HEKOTOPLIM TEMaM.
YunutbiBaloTcA 6annbl, HaKoNseHHble B TeYeHue ceMecTpa.

OTBET HENOMHbIN, OCHOBAHHbLIN TOJBKO Ha NTEKUMOHHbBIX MaTepuanax. Mpu
NMOHVMaHN CYLLHOCTWN NpeameTa B LerioMm —

CyLLeCTBEHHbIE OWNBKM unu npobenel B 3HaHWAX cpasy MO HECKOMbKMM TemMam,
He3HaHue (MyTaHuua) BaXKHbIX TEPMUHOB.

YuuTtbiBaloTCs 6annbl, HAKONJIEHHbIE B TEYEHME CeMecTpa.

17 -39

2
(HeypoBneTBo-
puUTENbBHO)

HecnocobHocTb 0TBETUTL Ha BOMpoc 6e3 NoMoLLM 3k3aMeHaTopa. HesHaHue
3HAYUTENBHOWM YacTW NPUHLMNNANBHO BaXHbIX 3NIEMEHTOB AUCLUMNIIMHBI.
MHoro4yucneHHble rpyoble ownoKu.

He yuynTbiBatoTCs 6ansbl, HaKONJIeHHbIE B Te4YeHUe ceMmecTpa.
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HenoHumaHue 3agaHHoro sonpoca. HecnocobHocTb chopmynupoBaTth XOTS Gbl
OTAenNbHbIe KOHLEeNUU ANCUUNIUHBI.
He yuutbiBaloTCA 6annbl, HaKONMEHHbIE B Te4eHMe cemMecTpa.

MonbiTka CNUCbIBAHUSA, UCMONb30BaHWS HEepaspeLLeHHbIX TEXHUYECKUX
YCTPOMCTB MM MONb30BaHNsA NOACKAa3Koi APYroro YerioBeka (BHe 3aBUCMMOCTH
OT YCMEeLUHOCTY Takon MomnbITKK).

He yuutbiBaloTCcA 6annbl, HakoNseHHbIE B TeYeHue ceMecTpa.

40 - 100

3ayTeHo

OO0yyvatoLwuincss CBOEBPEMEHHO BhIMOMHUIT UHAMBUAYaNbHbIE PaboTbl, OTBETUN
Ha BOMPOCbI YCTHOrO ONpoca, Hanucan KOHTPosbHble PaboTbl, BO3MOXHO
[A0Mnyckas HeCyLLeCTBEHHbIE OLIMOKM B OTBETE HA BONPOCHI NpenoaaBaTernsi.
YuutbiBaloTCA 6annbl, HAKONJIEHHbIe B Te4YeHUe ceMecTpa.

He 3auteHo

O6yyvaoWwnincs He BbIMNONHUA (BbINOMHWIA YaCTUYHO) MHAMBMAYaNbHble paboTsl,
He CMOr NOMHOCTBIO BbINOMHUTL KOHTPOSbHbIE paboThbl, JOMYCTUN
CyLlecTBeHHble OLWMBKM B OTBETE HA BOMPOCH! Npenogasartens. He
YYMTbIBaKOTCA Gannbl, HAKONJIEHHbIE B Te4eHMe cemecTpa.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UM UHbIe MaTepuarbl, HeOOXoauMbIe ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HaBbLIKOB U (UNK) oNnbITa AeATENbLHOCTU, XapaKkTepuayrowme atanbl GPopMuMpoBaHusA
KOMMeTeHLUUn

10.2.1. NMepeyeHb BONPOCOB (TeCTOBLIX 3afaHUN), pa3paboTaHHbIN B COOTBETCTBUMN C
yCTaHOBJIEHHbIMU 3TanamMmu chopMMpoOBaHUA KOMMETEHLIMN

Ne
n/n dopMynupoBKa BONpOCOB Ne Tembl
1 Matpuubl. Onpegenenne. Knaccudpukauus. enctemus Hag MmaTpuuamu. 1
2 | Onpegenutenu. MyuHopsbl 1 anrebpavyeckme gononHeHus. CeoricTBa. 1
3 | Cuctembl nuHeNHbIX ypaBHeHUn. OCHOBHbIE NOHATUA. MaTpynyHas 3anucb 2
4 | ®opmynbl Kpamepa. PelleHne cucteM nUHEnHbIX ypaBHEHUn MeTogom [aycca 2
(nocnegoBaTenbHbIX CKNKOYEHNIA)
5 | BekTopbl B reOMETPUYECKON U KOOpAMHATHOM hopMe (CBONCTBA U AEVCTBUS) 3
6 | MNpsmasg Ha NNOCKOCTH, pasnnyHble Buabl €é ypaBHEHUS 4
Yron mexay npsiMbiMW, YCIOBUS UX NapannienbHOCTU U NepneHanKynspHOCTU 4
KpwvBble BTOporo nopsigka (OKpy)XHOCTb, annunc, runepbona, napabona), ux 5
KaHOHWYeCKMe YypaBHEHWsl, CBOMCTBA, YEPTEX
7 | lNnockocTb B NPOCTPaHCTBE, pasnuyHble BUAbl €€ ypaBHEeHUS 6
8 | Yron mexagy nriockocTaMu, YCNOBUS MX NapannenbHOCTU W NepneHauKynsapHoCTH 6
9 | MNpsamas B NpocTpaHCTBe, pasnunyHble BUAbLl €€ 3agaHus 6
10 | Yron mexay npsiMo 1 NIIOCKOCTbIO, YCNOBUSA X NapannensHoCTU 1 6
nepneHanKynapHoCTU
11 | KomnnekcHble Yncna, 4encTBns C KOMMMIEKCHbIMU YUCNaMMu. 7
12 | Npegen dyHkunn. Teopembl 0 Npegenax. PackpblTue HeonpeaenéHHocTen 8,9
13 | NpowussoaHas, eé onpeneneHne, reoMeTpUYecKUin 1 MexaHu4eckuin CMbICI, npasuna 10
BblYUCIIEHUS
14 | OndpdepeHumnan yHKLNU, ero reoMeTpu4eckuin cCMbicn 11
15 | MNpousBogHble u guddepeHumnansl BbICLUMX NOPSLKOB 11
16 | Teopembl Ponnsa u JlarpaHxa, nx reoMmeTpu4ecknuin cMmbici 12
17 | MNpaswuno Jlonutana ans packpblTUs HEONPEAENEHHOCTEN 12
18 | NpumeHeHne NOHATUS NPOU3BOAHOM AN UCCnefoBaHUs CBONCTB (PYyHKLMM: 13
- BO3pacTaHue 1 yobiBaHue,
- TOYKN IKCTPEMYMA,
- BbIMYKIOCTb U BOTHYTOCTb €€ rpadmka,
- TOYKM nepernba rpacuka,
- aCMMNTOThl (BEPTUKAMbHbLIE N HAKIOHHbIE)
19 | ®yHKUMKM OBYX NEepeMEHHbIX (onpeaerneHne, obnacTe onpeaeneHns, cnocobbl 3agaHus, 14,15,16
YacTHble NPOU3BOAHbIE, TOUKMN IKCTPEMYMA)
20 | HeonpepgenéHHblvi MHTerpan (onpegeneHne, CBOMCTBa, METOAbI BblYUCIEHMS) 17,18
21 | OnpepgenéHHbln UHTErpan (onpegenexHne, CBOMCTBa, TeopeMa O CpeHEM) 19
22 | OnpenenéHHbIN UHTEerpan ¢ nepeMeHHbIM BEPXHUM npeaenom, opmyna HetoToHa- 19
JlenbHuua, meTogbl BbluMcreHust. HecobCcTBEHHbIE MHTErpansi.
23 | BbluucneHve nnouwagen nnockux uryp ¢ noMoLLbio onpeaenéHHoro uHTerpana 20
24 | OudbdbepeHumnansHble ypaBHEHUS NEPBOro Nopsiika, UX OCHOBHbIE BUAbI (C 21
pasgenéHHbIMY NepeMeHHbIMK, C pasaensioWmMMnca nepeMeHHbIMU, IMHENHOe,
opgHopogHoe). Obuee pelleHve u 3agada Kowwu
25 | OudbdpepeHumnansHble ypaBHEHUS BTOPOro nopsijaka 22
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26 | INuHerHble guddepeHumnansHble ypaBHEHNSt BTOPOrO nopsiaka ¢ NOCTOSIHHBIMM 23
KoahpumLmeHTamu

27 | Yucnosble pagbl (onpegeneHue, CBOMCTBA, HEOOXOAMMbIV NPU3HAK CXOAUMOCTM) 24

28 | lNpur3HakmM CXO0OUMOCTM NONOXMUTENbHBIX Y 3HaKoYepeayLuxcs paaos, abconoTHas 24
CXOAMMOCTb

29 | CteneHHon psag (onpegeneHne, obnactb 1 pagnyc cXogumocTm) 25

30 | Pagpel Tennopa n MaknopeHa 25

BapuaHT TecToBbIX 3a4aHui, pa3paboTaHHbIX B COOTBETCTBMU C YCTaHOBIEHHbIMU 3TanamMum
c¢hopMmupoBaHNA KOMNETEeHLUN

r']\;i $opmynupoBka 3agaHus OrtBeT
1 | Tema 1. MaTpuubl u onpegenuTtenu. leicTBUA ¢ MaTpuLamu.
5 0 0 3)
Mpu kakom 3HauyeHun A onpegerutens |0 24-1 0[=0
0 0 4
1) 2; 2) 1, 3) 0,5; 1HO
2 | Tema 1. MaTpuubl 1 onpegenutenu. [lenctBus ¢ maTpulamMmm.
-1 2 1 - 1)
Ecrm A= nB= , To matpuua C=A-2B umeeT Bua:
0 -5 3 2
-3 4 3 -4 -3 4 -3 4
1) ;o 2) ;3 ; 4)
-6 -9 -6 -9 6 -9 -6 9
3 | Tema 2. Cuctembl NINHENHbIX ypaBHEHUN.
1 2-3 1)
Ecnn (Xo; yo) - peLleHne CUCTEMbI NIUHENHbIX YPaBHEHWI 3 95| T0 X5 — Yo
paBHO
1) -7,5; 2) 0,5; 3) -0,5; 4 75
4 | Tema 3. Bektopbl. Onepauum ¢ BekTopamu. basuc.
[OnvHa BekTopa a = 61 — 2] pasHa: 1)
1) 2410;  2)2J5; 38 422
5 | Tema 3. Bektopbl. Onepauumn ¢ Bekropamu. Basuc.
OaHbl BeKTOpbl 8 = (— 12— 4) n b= (2 -3, O), TOrfja ux ckansipHoe 3)
npou3BefeHne paBHoO:
)5 2)-6; 3-8 48
6 | Tema 3. BekTtopbl. Onepauumn ¢ Bekropamu. Basuc.
Mpu KaKoM 3HAYEHUN T BEKTOPbl a = (4; m;—8) ub= (— 2;—4;1) 4)
nepneHanKynsipHbI?
1)4; 2) -4; 3) 0,4; Ho
7 | Tema 4. TeomeTpunA Ha NITOCKOCTM.
Oanbl gBe Touku nnockoctn A(8;-6) n B(-2;4), Torga cepeauHa otpeska AB nmeet 1)
KOOpOUHaTLI:
1) (3;-1); 2) (5:-5); 3)(3:1); 4 (3-5H)
8 | Tema 4. FleomeTpusi Ha NIOCKOCTH. 2)
[NaHo ypaBHeHwue npsimoit Ha nnockoctn: 3X —2Y —1=0, Torga yrnosoii
KO3 PMLUMEHT 3TON NPSAMON PaBEH:
1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3
9 | Tema 4. leomMeTpunA Ha NITOCKOCTM.
1
YpaBHeHVeM MpaAMon, NepreHauKynapHon npaMon Y = E X—5, asnsetcs 2)
1 1
1) y:§x+5; 2)y =-2x+5; 3)y:—§x—3; 4)y =2x-3
10 | Tema 5. KpuBble BTOpOro nopsigka. 1)
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X+2) ~5)
[aHo ypaBHeHue runepbonsl ( 1 ) — (y 3 ) =1.
Torga pacctosiHue Mexay ee hokycamu paBHO:
1)6: 2)9; 3)3; 4)2+/5
11 | Tema 6. FeomeTpus B npocTpaHcTBeE.
HopmanbHbii BekTop nnockoctn X —2Y +5z —15 = 0 umeet koopauHaThi: 2)
1) (1;2; 15); 2) (1;-2; 5); 3) (-1:2;3); 4) (1,2;-15)
12 | Tema 6. l'eomeTpunsa B NnpoCTpaHCTBE.
5 X y+5 z-5 3)
Hanpasnsowun BekTop npsmon I = —3 = > MMeeT KOOpAMHaThI:
1) (1,5;-5); 2) (0;5;-5); 3) (1:-3;2); 4) (2,3;5)
13 | Tema 7. OToGpaxeHnsa n mMHoxecTBa. KomnnekcHble uncna. 4)
Moaynb komnnekcHoro uncna Z = 2—3i paseH:
)5 2) 13; 3)5; 213 .
14 | Tema 7. OToOpaxeHnsa n mHoxectBa. KomnnekcHble yucna.
Ecrwm z, =1—1i; Z, =4+1,70 Z, -2, paBHo: 2)
1) 5+3i; 2)5-3i; 3)3—-i; 4)3i
15 | Tema 8. NoHATHe nocnenoBaTenibHOCTU. OCHOBHbIE MOHATUA O (PYHKLUK. 4)
In(1+ x)
Ob6nacTb onpegeneHns QyHKUuKM Y = —1 :
X —_
1) (Loo); 2) ((oo)u@eo);  3) [FL)ueo); 4)(-11)U (L)
16 | Tema 9. MNpepensl u HenpepbIBHOCTb.
. sin7x 1)
lim — paBeH:
x=0 5in 10X
1)0,7; 2) -0,7, 3)0; 11
17 | Tema 9. Npepenbl U HeNPepPbIBHOCTb.
O603HaumB 0 — 6ECKOHEYHO Manylo BESIMYMHY, «© - 6ECKOHEYHO BoMbLUYI0
BeNNYMHY, C — KOHEYHYI0 HEHYNEBYIO BEMNYUHY, ONPESENUTb, YeMy 2)
w+
paBHO coOTHoleHue: U
1) 0, 2) =, 3) C; 4) HeonpedeneHHOCTb
18 | Tema 10. NMpounssogHas dyHKLMMN.
X243
MpounssogHas dyHKUUK y= nmeeT BUA; 2)
243, 2143 _ xh43 5
1) xet T 2) 2xe™ ™ 3) 2xe : 2) (Xz +3)ex +3
19 | Tema 10. NMpounssogHas dyHKUMMN.
MpoussogHas dyHkumn Y = In (1— X2) B TOYKe X=2 paBHa: 3)
1) %; 2) -3/4; 3) 4/3; 4) -4/3
20 | Tema 11. NpoussopgHbie n aucddepeHumnanbl BbICLUMX NOPAAKOB.
” 1
Y, OT byHKUMM Y = 7 paBHa: 1)
1)6/x*; 2)—6/x*%; 3)6x*; 4) —6x*
21 | Tema 13. UccnepgoBaHue hyHKLMIA C NOMOLLLIO NPOU3BOAHOWN.
OyHkumnsa Y = (X) onpepeneHHa Ha npomexyTke (-5;4). Ha puc. naobpaxeH rpaduk
dyHKUUK 2)
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y= f’(X). Torga Touka MUHUMYMa Ha npomexyTke (-5;4)
v A

\

2

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

22

Tema 14. ®DyHKUNN OBYX U HECKONbKUX NEepeMeHHbIX. YacTHbIe Npou3BoAHbIe.

1

/9—X2 _yz

1) x> —y?2>09; 2x* +y*<9; )x*+y*>9; 4)x* —y*>9

O6nacTb onpeaeneHns yHkummn Z =

2)

23

Tema 14. PyHKUUN ABYX U HECKOJNIbKMX NepeMeHHbIX. YacTHble Npou3BoAHbIe.
Hantn nponsseaeHne YacTHbIX NPOM3BOAHBIX MEPBOro nopsaka yHKuum

z = arctg(x+y) B Touke (0; 0):

1) 2; 2) -2; 3)0; NH1

4)

24

Tema 16. AkcTpeMyM (hYHKLMUN HECKONbKUX NepeMeHHbIX.
HaiiTu KpuTudeckyo TouKy dyHKUMKM Z = 2XY + X2 + y2 .
1) (0;0); 2) (1;1); 3) (-1;-1) 4) (2;2)

1)

25

Tema 17. HeonpeaeneHHbIN NHTerpan u ero BblYUcCIieHue.

X+8
MHOXecTBO nepsoobpasHbix dyHKuun f (X) = uMmeeT BUA;

1) x+Injx+1+C; 2) x=7h|x+1+C;
2
3) X+ 7In|x+1+C; 4)%+8x+C.

3)

26

Tema 17. HeonpeaeneHHbIN MHTerpan u ero BblYUcCIieHue.

MHoxecTBO nepBoobpasHbix yHkuum f (X) =3/X umeet BuA;:
3
+C.
2

3/,4 33 4 43 4
1)\/X—+C, 2) Z\/X_+C, 3) EN/X_-FC, 4)—2%/)(_

2)

27

Tema 17. HeonpeaeneHHbIN MHTerpan u ero BblYUCIeHue.
KakoB reomeTpuyeckuin CMbICn onpeaeneHHoro uHterpana ot dyHkumm y = f(x) B
uHTepBane [a,b] B AekapToBoOW cucteme KoopauHat?

1). OnuHa nuHun y = f(x) B nHTepsane [a,b];

2). MNMnowagpb durypsl, orpaHMyeHHon nuHuen y = f(x) B uHtepsane [a,b];

3). CpenHee 3HauyeHue pyHkumm y = f(x) B nHTepsane [a,b];

4). MNMpousBeneHne cpegHero 3HadeHus yHKLUKM B MHTepBane [a,b] Ha onuHy
WHTEepBana.

2)

28

Tema 18. OcHOBHbIE KNnaccbl MHTErPUPYEMbIX (PYHKLIMA.
MHoxecTBO nepBoobpasHbix dyHkumm | (X) =sin? 3x

1)§—lsin3x+c; 2)5—lsin3x+c; 3)§+lsin3x+C; 4) sin®3x+C
2 3 2 6 2 6

2)

29

Tema 18. OcHOBHbI€E KNaccbl MHTErPUPYEMbIX (PYHKLMNA.
Kakol nHTerpan He BblpaXaeTcs B afieMeHTapHbIX YHKUNAX?

1. Iﬁdx; 2) jxe‘xzdx; 3)Ie‘xzdx; 4)Icos4 2xdx

3)

30

Tema 19. OnpegeneHHbIW NHTErpan, onpeaeneHne, CBONCTBa, BblYUCNEeHUe.
HecobGcTBeHHbIe UHTerpanoil.

Kakoi 13 npuBedeHHbIX HUXKE UHTErpanoB siIBNSETCA HECOOCTBEHHbIM, ecrnn yHKLNS
f(x) - HenpepbIBHA?

4)
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a a w
Jf(x)dx Ifl[xjdx ‘I‘f(xjdx If(x)dx
1). 2). = 3). 4). 2
31 | Tema 20. MNMpunoxeHua onpeaerneHHOro UHTerpana. 3)
Yemy paBHa nnowaab ourypbl Ha pUcyHke?
¥
Dl
C H
A F ®
B D B B B A
:!‘flix)cix J:I[fl{xj— ﬁ'{xjjldx Jf(x)dx -)[,a‘{xjcz’x :!‘j'lixjdx - Jp‘{xjdx
1). 2). 3). 4).
32 | Tema 19. OnpeaeneHHbIN UHTErparn, onpeaeneHve, CBOMCTBa, BblYMCNEHMe.
Hecob6cTBeHHbIe MHTerpansbl.
Tln x 2)
j —dx
Yemy paBeH nHTerpan ! X ?
1) 1/8; 2) nHTerpan pacxoauTcs; 3)0; 42
Tema 21. AndcdepeHumanbHble ypaBHeHUS NepBOro nopsiaka.
33 | Kakoe K3 ypaBHeHM He saBnseTca AauddepeHunanbHbIM — ypaBHEHNEM C 3)
pas3aensaoLwmMMmMca nepemMeHHbIMn?
dy
1) \Jy? +1dx = xydy; v f(x)-a(y);
, dy
3 Y +p(x)y=9(x); 4 - - otoxdx
34 | Tema 21. AinchcbepeHumanbHble ypaBHEHUA NepBOro nopsaka.
d
O6wwin nHTerpan anddepeHunanbHOro ypaBHeEHUS —)2/ = XdX umeeT BuA; 1)
1 x? 1 x° x? 1
HN-=="+C; 2)=="—+C; ) y="—+C; 4)-=—=x"+C
y 2 y 2 2 y
28 | Tema 22. ucpcpepeHumnanbHble ypaBHEHUS1 BTOPOro nopsiaka.
OndpdepeHumnansbHbIM ypaBHEHWE BTOPOro nopsiaka siBnsietcs 2)
d 14 !
1) y—y—yztgx:x; 2)4y" -3y’ =5e*;
dx
3) 4y" —3y" +2y =5e*; 4)x’y*-2xy+1=0
29 | Tema 23. lluHenHble auddbepeHLanbHbIE ypaBHEHUSI BTOPOro nopsigka.
[aHo guddepeHunansHoe ypasHenue Yy’ —Yy' —6y =0, Torga
XapaKTepucTn4eckoe ypaBHeHue 6yoeT umeTb BUA; 4)
1)6k* —k —1=0; Dk?+k+6=0;3)k’+k-6=0; 4)k?’-k-6=0
30 | Tema 24. YucnoBble psaabl U UX CXOAUMOCTb.
Kakoln n3 gaHHbIX psgoB ABNAeTCS CXog4awmmes: 2)
D)= 2 3 4 3"
31 | Tema 24. Yncnosble psagbl U UX CXOAUMOCTb.
1)
PMa Crtpanuua 15 u3 20
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[ins kakoro u3 crieayloWwux pszoB BepHo ytBepxaenue: ecriv  limu, =0 psg
n—o0
AOCTOBEPHO CXOOUTCS:
1) L)) ST )y A 3
n=1 n o1 N 1 a/n? n!
32 | Tema 25. CteneHHble psagbl. Pagbl Tennopa.
o0 3[1
Ecnu paguyc cxogumoctm psga ZTXH R=1/3, TO yemy paBeH uHTepBan 3)
13N
CXOAMMOCTM 3TOrO psiga:
11 11 11 11
Di-%i5 ) -5 A —35f -
33 33 33 33

10.2.2. NMepeyeHb TeM AOKNAAOB (peghepamos, 3cce, rp.), pa3paboTaHHbIX B COOTBETCTBUM C

yCTaHOBMEHHbIMU 3TanamMmu hopMMpoOBaHUA KOMMETEeHLUN

He NpeaycMOTPEHO

BapuaHT TMNOBbIX 3af4aHuK (3afaY, KeMcoB), pa3paboTaHHbIX B COOTBETCTBUU C YCTaHOBNEHHbIMU
3aTanaMmv (oopMUPOBAHUA KOMMNETEHL MU

Ne
n/n

YcnoBust TUNOBLIX 3a4aY (3aday, KeicoB)

OtBeT

1

Tema 1. MaTpuubl 1 onpegenutenu. lenctBus ¢
MaTpuuamu.

; A (t2) g (13
aHbl ABe MaTpuubl = n = .
ABE MATPAH 31 1 1

Tpebyetca Hantu C=A-B-2A.

-1
C=
&

)

Tema 2. CucTeMbl NIMHENHbIX YPpaBHEHUN.
Cuctema TpEX NMUHENHbIX YypaBHEHUI C TpeMsi
HEN3BECTHbIMU X1, X2, X3 3adaHa pacluvpeHHon

1 2 1|4
matpuuenn | 3 -5 3 |1
2 7 -118

TpebyeTca: 1) 3anucatb CUCTEMY B KAHOHUYECKOM
dopme (B BUAE CUCTEMbI ypaBHEHMUN),

2) HaNTK peLLeHne 3TON CUCTEMbl METOAOM MOSTHOrO
UCKIOYEHMS,

3) pewuTb 3Ty Xe cuctemy no copmynam Kpamepa,
NpuU4éM onpeaenuTeny BbIYUCHATb, UCNOMb3ys X
CBOMCTBA.

A=33A,=A, =A, =33
X =Lx,=L Xx,=1

PN

b1.5.06 Maremaruka

CrtpaHuua 16 us 20




3 | Tema 3. BekTopbl. Onepauum c Bektopamu. basuc. 1) B(S _ (2;3;6); BA = (4,3’7); BQ _ (4,12,18 .
JaHbl BepLMHbI NpamMuabl
A(6,7.13); B(2.4,6); C(4,7,12); Q(6,16,24). | 2)[BC|=7;
npu4ém Toukn A, B, C - BepLUMHbI €€ OCHOBaHUA.
?peﬂCTBaMVI BEKTOPHOW anrebpbl HanTu: COScr = g;cosﬁ _ §;COS}/ _ Q;
) BEKTOpbI C Ha4YanoM B To4ke B 1 KOHUOM B 7 7 7
OCTarnbHbIX BEPLUMHAX NUpamMuabl; -
S5~ 3)BC -BQ =152
2) AnvHY ¥ Hanpasnswme KocuHyckl Bektopa BC;
3) ckanspHoe npoussegeHune sektopos BC u @ . | 4)cosep = %;
4 s6pawm BC n BQ; o
) yron @ mexay peGpamn BC w BQ; 5) BC x BA =3 —10] — 6k;
5) BekTopHoe npousseaeHve sektopos BC n BA;
6) nnowanb OCHOBaHMSA NUpaMnapl; 6) S _ V145 (e()z).
7) 06bLEM NupamMubl. ARBC T o ’
)V = 4(eo0®)
4 | Tema 4. FeomeTpuA Ha NNIOCKOCTH.
TpeyronbHuk ABC 3apaH ceoumu BeplumHamu: A(5,7) « y
-B(8,4) C(3,-3). 1)BC:7/36+_5/36;
Hantn: 1) ypaBHeHne ctopoHbl BC (B oTpeskax Ha
ocsix), 2)BA:x+y-12=0;
2) ypaBHeHue cTopoHbl BA (B obwem Buae), 3)tge = —6;
3) yron @ mexay ctopoHamu BC n BA, '
4) ypaBHeHne wmeguaHsi BM (¢ yrnoBbiM ‘Y = 1 .
koadhduLeHTOM), HBM 1y 2 .
5) ypaBHeHwue BbicoTbl AK (C yrrnoBbIm 5 74
koabpuumeHTom), 5AK:y =—=X+—;
6) ypaBHeHue npsamoln L, npoxogsiien yepes Touky C 7 7
I BA B)L:y=—X;
7) AnWHY BbICOTbI h, npoBea&HHOM 13 BepLuunHbI C.
7)h =642
5 | Tema 6. FeomeTpus B NpocTpaHCTBe. X—2 -4 7-6
JaHbl yeTbipe TOUKU: 1).AB: 5 =Y 3 = 6 ;
HarTu: 2).R: x—4:y—2:Z—8;
1) ypasHeHue npamon ( AB) B kaHoHuYeckoit popme; 2 3 6
2) ypaBHeHue npsamori (R), npoxogsilen yepes TOUKY 4\/5
D napannensto (AB); 3).cosa = ——;
3) Tynoii yron o. mexay npameimu (AB)un (AD), 7
A 4).3x+10y +4z+10=0;
Tre. a=(AB , AD)
4) ypasHenue nnockoctn (ABC); 5).sin 4 = @;
5) yron B mexay npsimoii (AD)u nnockocTblo ( 50
ABC): ] ] 6).L:X_4:y_4:2_8;
6) ypaBHeHue npsimou ( L), npoxoasilen yepes 3 4 -3
(O)D L m (ABD); 7 43
.COSy = ———;
;)\ ég;‘ v wmexay nnockocTbio (ABC) n nnockocTsio ( 5/170
8) ypaéHeHme nnockoctn (Q), npoxoasilen Yyepes 8).Q:3x+4y-3z-11=0.
()C [ mm. (ABD)
6 | Tema 5. KpuBble BTOpOro nopsiaka.
YKasaTb TUM KPMBOW BTOPOro NOPSAKa, Hzamm ie Munep6ona, xo = 5, yo = 0,
napameTpbl, coenartb YepTex: M—y——l
PameTREL TC T8 9
PMa Ctpanuua 17 us 20
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7 | Tema 8. MoHATMe NnocnepoBaTenbHOCTU. OCHOBHLIE X € (1;3)U 3,+oo)
NOHATUA O PYHKLUUMN.
Haintn obnacTtb onpeaeneHus dyHKUMN
_ Iogz(x _1)
X-3
8 | Tema 9. lpeaenbl n HenpepbIBHOCTD.. 1) 4/3;
Bbluncnntb npeaernsi, He NONb3ysiCb NPaBUIIOM 2)3/5
Jlonutans:
3, ax 3) -5/3;
: .3 -1 ’
1) lim : 2) lim———;
x—1 4 ,X + 8 X—>0 5X2 + 2X 4) 7/6
2 _y_ . C0S3X —cos4x
3) fim X6 . g lim 2T
x>-2 x> +7x+10 x—0 XSin 3x
9 | Tema 9. lNpeagenbl n HeNnpepbIBHOCTb. X =2
Haitn Toukm paspbiBa pyHKUMK. [TOCTPOUTL YepTeX.
X, X<-2
y=14-x* -2<x<0.
4-x, x>0
10 | Tema 10. NMpousBoaHas yHKUMN. , 1
Monb3ysacb copmynamu auddepeHunpoBaHmns, HanTK 1).y =,
Nnpon3BoAHble creaywmx QYHKUUR: 1-sin X
COS X 2). y' =—-12c0s? x-sin X;
) y=——1) 2). y=4cos®x; )y
1-sin x 3. y' = e’ 1 :
3). y:e‘/EX; 4) y:xzwll_xz, 2¢0s° X tgx
. 2x—3x°
v1-X
11 | Tema 12. Teopembl o auddepeHLUpyeMbIX 1), -2
pyHKUMAX. 2. 4/9:
Haitn npepensl, ucnone3dys npasuno Jlonutans: ). '
_xt . 1-cos2x :
1. lim _A+Ax-x7 : 2. lim ———; 3L
xoe X+ 3%% + 2x* x>0 1—c0s 3X 4). 0.
3. Ins_mx : 4. lim(x+1)e™.
X—>+0 |n sin 5X X—>0
12 | Tema 13. Uccnenosanme dyHKUMI C NOMOLLEIO Mpn X € (_ oo;—l)u (3; oo)_q)yHKuMﬂ
NPOU3BOAHOMN. _
HaiTn nHtepBansbl MOHOTOHHOCTM U 9KCTPEMYMbI BO3pacTaerT, Ha (_ 173)' ybbiBaeT; x=3 —
PyHKUMM Y = x3 —3x2 —9x—12 TOYKa MakCMMyMa; X=-1 To4Ka MUHUMYMa
dyHKUUK.
13 | Tema 13. WUccnepoBaHue YyHKUMA C MOMOLLLIO — v(_1) =
NPOU3BOAHOMN. yHau6 Y( 1) 40’
Hantn Hanbonbluee 1 HaMMeHbLLee 3Ha4YeHne pyHKLUN
y=x>-3x*-9x+35 Ha oTpeske Yuaun = Y(=4) = —41.
[-4; 4].
14 | Tema 14. ®yHKLUUM OABYX U HECKONbKUX NepeMEHHbIX.
YacTHble NnponsBoaHbIe.
X dz dz
z=In—. [okasatb, yto —-X+—-y=0.
y dx dy
POa CrtpaHuua 18 us 20
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15

Tema 15. NpousBoaHas No HanpaBIEHUIO U
rpagveHT.

gradu = (-1,-4;-3),

ou 1 ou 2
Haittv gradu u 5y BTouke M, (1;5;—1) , €Cnn a3
- - 22
| =OM,, u=—+xz.
y
16 | Tema 16. dkcTpemMyM (PYHKLMN HECKONbKNX Z, (1;1)=1

nepeMeHHbIX.

HaiiTn akcTpeMyMbl pyHKUMM Z = 2X — 2y — X — y?.

17

Tema 16. AkcTpeMyM chyHKLMU HECKONMbKUX
nepeMeHHbIX.
Hantn Hambonbluee M HaMMeHbLlee 3HaYeHus

dyHkumm Z = X2 +2y% +1 B 3amkHyTOIN 0BnacTu,
orpaHuydeHHon ocamn 0x, Oy 1 npamon x+y=3.

ZHau6(0;3) = 19’ Zuau.u (2’1) = 7

18

Tema 17. HeonpeaeneHHbIN UHTerpan v ero
BblYMCIEeHMe.

1). e 4 C:

earctg(x) 2) xe* +C;
Haittu: 1.J' dx: z.j X +1)e*dx; 3.
1+ x? (x+1k 3). Injx—2/+In|x+5[+C.
2X+3
I o™
X“+3x-10
19 | Tema 19. OnpegeneHHbIN UHTErpan, onpeaeneHue, 2Ihn2-1
CBOMCTBA, BbluucneHue. HecobctBeHHbIe
WHTerpanbl.
2
Bblucnutb Iln xdx
1
20 | Tema 20. MpunoxeHus onpeneneHHOro MHTerpana. 9

Bbluncnutb nnowane ourypbl, orpaHUYEHHON NMMHUSIMM

y=(x-1n y=5-x>.

21

Tema 21. AudrcpepeHumanbHbie ypaBHEHUSI NEPBOro
nopsaka. Hantn obuwiee peleHne ypaBHeHUS

ydx + (1+ xz)dy =0.

In|y|+arctgx=C

22

Tema 21. AndrcpepeHumanbHbie ypaBHEHUSI NEPBOro
2

nopspaka. Hantu pelueHne ypaBHEHUS: y’ ——Yy=X
X

yaosneTBopdAlouwlee Ha4vallbHbIM YCITOBUAM

Y =2

X

y =x*(In x+2)

23

Tema 22. AndrdepeHumanbHble ypaBHEHUS BTOPOro
nopsAaka.
HaiTn yacTHoe pelueHve ypaBHeHUs

(1+ x2 )y" —2xy' =0, ynosnetsopsiolee HavanbHbIM

YCIIOBUSIM y|X:1 =0; y'|X:l =1

24

Tema 23. llunenHblie anddepeHumnanbHbie
ypaBHeHUA BTOPOro rnopspaka.

Hantn yacTtHoe pelleHne ypaBHeHUS,
yOOBNEeTBOPSAOLLEE YKa3aHHbIM HaYarbHbIM YCITOBUSAM:

y'-5y'+4y=0, 'y =5 VY| =8

25

Tema 23. llunenHblie auddepeHumnanbHbie
ypaBHEHUA BTOPOro nopspgka.

y=Ce* +C,e” +(4-2x)e™

PN
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Hantn obLuee pelueHve ypaBHeHUS

y" -3y +2y = (34 -12x)e .

26 | Tema 24. YncnoBble psiabl U UX CXOAUMOCTb. Pacxopsauwmics
MccnepoBaTb CX0ANMMOCTbL psiga
- n! o 1+2!+3!+ +n!+
- n3 13 23 33 n3
27 | Tema 24. YncnoBble psgbl U UX CXOAUMOCTb. YcnoBHO cxoadaLmmnca
MccnegoBaTb cXoguMOCTL psaa
d aInn+2) h3 Ih4 4 hin+2
SN2 hs he e
o n+2 3 4 n+2
28 | Tema 25. CteneHHble paabl. Paabl Tennopa. R=1: X € [_ 1;1]
Haitu nHTepBan v pagmyc cxoamMmocTu psaa
= 1 | 1, 1, 1 n
Z—X =—X+—-X"+—X +...+———=X +...
“~n(n+2)" 3 8 15 n(n+2)
29 | Tema 25. CteneHHble paabl. Pagbl Tennopa. 1_e—x2 x2 x4 (_1)n+1xzn—2
1_e—X2 XZ :1_5_5— + l +..
Pa3noxuTb B psa yHKUMIO Y = ———
X
10.3. MeToanyeckune matepuansbl,

onpegensowue npoueaypbl OLeHUBaHNA 3HAHUW, YyMeHUW, BNageHu (HaBbIKOB U (Unu)
NpPaKTU4YeCKOro onbiTa AeATENIbHOCTU), XapaKTepu3yoLwWwmx 3Tanbl (POPMUPOBAHUA KOMMETEHLUA

10.3.1. YcnoBus ponycka oby4awuwerocs K caadve (k3ameHa, 3adema U / unu 3aujume Kypcosol
pabomsbi) N NOPAAOK NUKBUAALMN aKaAeMU1YeCKor 3a0MKeHHOCTHU

MonoxeHne O nNpoBedEeHMM TEKYLLEro KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOYHOW aTTectauun
obyyvarowmxcs (NpUHATO Ha 3acefaHun YueHoro coseta 31.08.2013r., npotokon Ne 1)

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

ycTHas | X nUCbMeHHasi KOMMbIOTEPHOE TECTMPOBAHNE nHas™*
*B cniy4dae ykasaHusi popmbl «MHas» mpebyemcsi Oamb noOpobHOe nosiCHeHuUe
10.3.3. Ocob6eHHOCTU NpOBeAeHUA 3K3aMeHa, 3a4Yema
Ha NOAroToBKy oTBOAMTCA 45 — 60 MUHYT
Ha OTBET No BuneTty 1 gononHuTensHsle Bonpockl 30 — 35 MUHYT
ncrnonb3oBaHWe BCMOMOraTenbHOW NuTepatypbl  (CMPaBOYHWUKOB, KOHCMEKTOB UM T.M.) He
npeaycMoTpeHo
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