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1. Ieau v 3aga4mM 0CBOEHMsI AU CIUIIIMHBI

Leabo npenojaBaHysi MaTEMATUKH SIBIISIETCS:

- (opmupoBaHHE JTUYHOCTH CTYJICHTOB, PAa3BUTHUE HMX HHTEIUIEKTAa U CIIOCOOHOCTH K
JIOTUYECKOMY ¥ AJITOPUTMUYECKOMY MBIIUICHHUIO;

- o0yuyeHHE OCHOBHBIM MaTEMaTHYECKHMM METOJaM, HEOOXOMUMBIM [UIs aHalu3a |
MOJEJIMPOBAHNS SKOHOMUYECKHX ITPOLIECCOB IPU MTOMCKE ONTUMAIbHBIX PEIICHHUI;

- (dopmupoBaHHE TBEPABIX TEOPETUUECKUX 3HAHUN U TPAKTHUYECKUX HABBIKOB TIO
WCIIOJIb30BAHUIO COBPEMEHHBIX MAaTEMaTHYECKUX METOJOB M MOJENEH IpU aHaJIu3e, pacyere,
MPOTHO3UPOBAHUHU U IPUHATUU PEILICHUMN.

Jlyig peanuzanuy MOCTaBIEHHON LEIH HEOOXOIMMO PEIUTh CAeAYIONINe 3aJa4u:

- UCTIOJIb30BaTh B CBOEH MPAKTUYECKOM JAESITEIIbHOCTH MaTEMATUUECKIE METOJIBI U MOJIEIIH;

- OPUEHTUPOBATHCA B BbIOOpe Hambosee MOAXOIAIIEr0 MAaTEMaTHYECKOT0 HHCTPYMEHTapus
[P PELICHUU CTOSIIUX MEepe]] HUMU IPAKTUYECKUX 3a]1ay.

2. Mecto qucuuminnel B cTtpykrype OIl HanpaBJ/ieHusi NOATOTOBKHU

VYyeOHast quciuruinHa «MareMaTuka» BXOJIUT B MEPEUYCHb NUCIUIUIHH 0053aTelbHON YacTH
OIl.

B pesynbrare ocBOeHUS MPEaIIeCTBYIONUX JUCIUILIAH CTYICHT JOJIKCH:

SHAMb:

— OCHOBBI MaTEMaTHYECKOTO aHaiu3a, TeopuH U epeHIIMATIEHOTO W HHTErPaIbHOTO
HCYHUCIICHUS, TIOHSTHS U TIPAaBUIIA ITOJI30BaHHUS MAaTEMAaTUYCCKUM aIlliapaToM;

— MaTreMaTHYeCKHe METO/bI pelIeHHsI MPUKIIAIHBIX 3a/1a4 U UX PUMEHEHHE B (papmaruuy;

ymemb:

— TI0JIb30BAaThCS MAaTEMATHUYECKUMH METOAAMU;

— OCYIICCTBJIATh MaTEMaTHUYECKYIO0 00pabOTKy pe3yIbTaTOB U3MEPEHHI U UHBIX JTAHHBIX;

— CaMOCTOSTENILHO PabOTaTh C JIUTEPATYPON;

enaoemsn:

— TMOHATHHHBIM ¥ (PYHKIIMOHAIBHBIM allllapaTOM MaTEMaTHKU;

- HaBBIKAMU W3JIOKEHUS CAMOCTOSITENIbHOM TOYKHM 3pCHHs, aHalu3a M JIOTHYECKOTrO
MBIILIEHHUS.

OcBoeHME [aHHOW JUCHUIUIMHBI Kak IpPeaUIeCTBYIOIEH HEOOXOAUMO IpH H3yUYEHUU
CJICAYIOUIMX TUCLUIUINH: HH(POPMATHUKA, TPOSKTHBIM MPAKTUKYM H Jp.

3. IlepeueHb NMJIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHHs N0 JUCHMILJINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTaTaMH 0CBOeHHUsI 00pa30BaTeIbHON NMPOrpaMMbl.

[Inanupyemble pe3yJibTaThl OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBL.

[Iponecc n3yueHust TUCUUIUIMHBI HAlIpaBJieH Ha (OPMUPOBAHUE CIIETYIOIUX KOMIIETEHIIHIMA:

-yHUBepcaabHble KomnereHuuu (YK):

YK-1: Crioco0eH ocymecTBIATh NOMCK, KpUTHYECKUH AHAJIN3 U CHHTe3 HH(OPMaLNH,
NPUMEHATH CHCTEMHBIH MOJAXO0/ JJisl pellieHUs MOCTABJEHHBIX 3a/1a4.

VK-1.1. Ananu3upyer 3ajgady, BbLICHSAsS €€ 0a30Bble COCTaBISIOIINE, OCYILECTBIISET
JEKOMIIO3UIIMIO 3a/1a4H;

VK-1.2. HaxoauT 1 KpUTUYECKHU aHATU3UPYeT MHPOPMAIHIO, HEOOXOIUMYIO JJIsi peIIeHUs
MOCTaBJICHHOM 3aJa4H;

VK-1.3. PaccmarpuBaeT BO3MOJKHBIE BapHaHTbl pEIIECHUS 3aJadyd, OLICHHWBAs UX
JIOCTOMHCTBA U HEJOCTaTKU;




VK-1.4. I'paMOTHO, JIOTUYHO, apTyMEHTHUPOBAHHO (OPMHUPYET COOCTBEHHBIE CYXXICHUS U
oueHku. Ornnuaer (akThl OT MHEHUH, MHTEpIpETalMid, OLEHOK U T.A. B PacCyXkIEHUSIX APYTHX

YYaCTHHUKOB ACATCIIbHOCTHU,

VYK-1.5. OnpenenseT v OLICHUBAET MOCJIEACTBUS BO3MOKHBIX PEIICHUN 3aa4H.

HHaHI/IpyeMLIe PE3YIAbTAThIL O6V‘I€HI/IH IO JUCIIMITIIUHCE.

B pe3ynbTaTe ocBOCHHS AUCIIUILUIMHBI OaKaaaBp JOJKEH:

3HATDb:

- OCHOBHBIC TCPMHUHBI U 0a3oBbIE OJICMCHTBI, METOAbI I/ICCJ'IC,Z[OBaHI/Iﬁ B CUCTEME COLIMAJIbHO-

T'YMaHUTapHOM 3HaHUS;
yMeTh:

- KPUTHYECKU OICHWBATh WH(POPMAIUIO, HE3aBHCHUMO OT HCTOYHHKA, CaMOCTOSTEIHHO
MpHOOpeTaTh ¥ CUCTEMAaTU3UPOBATh 3HAHUS, ApPTYMEHTUPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUS;

BJAACTh.

- KOHKPETHOM METOJOJIOTHE u 0a30BBIMH METOJaMH
JUCHUIIIIMH, ITO3BOJIAIOIIIUMHU OCYH_ICCTBJI}ITB pemeHHe I_HI/IpOKOFO KjilacCa 3ajaad Haquo-

HCCIIEA0BATCIILCKOIO U IMPUKIIAAHOI'0 XapaKTepa.

4. OO0ObéM MCHUIUVIMHBI W BHAbI Y4eOHOH PpadoThHI.

AUCHHUIIJIMHBI.

COIHAJIBHO-TYMaHUTAapPHBIX

Ob0mass Tpyao0éMKOCTH

4.1. O6beM IMCUMIIMHBI H BHABI Y4eOHOH padoThl 10 04HOH hopMe 00ydeHHS.

OOu1ast TPyA0EMKOCTh AUCHUILIMHBI COCTABIISICT 6 3aU4eTHBIX eAMHUIL (216 yacoB).

N Bcero CemecTpsl

Bua yueoHoii paGoThi 4ACOB/3.c. 1
KoHTakTHBIE Yachkl (Bcero) 85,35 85,35
B ToMm umcrne:
Jlexumm (JI) 34/0,94 34/0,94
[Tpaktuueckue 3anstus (113) 51/1,42 51/1,42
Cemunaps! (C)
JlabopaTtopHbie padoThl (JIP)
KonraktHas pabora B nepuoa arrectaimu (KPAT) 0,35/0,01 0,35/0,01
CamocTosaTenbHas pabota o1 PYKOBOJCTBOM
npenonasatesns (CPII)
CamocrosTesabHas pabora (CP) (Bcero) 95/2,64 95/2,64
B ToMm umcrne:
KypcoBoii ipoekT (pabota)
PacuérHo-rpaduueckue paboThl
CocraBieHne mIaHa-KOHCIIEKTa 30/0,83 30/0,83
[ToaGop u aHaIM3 TPUMEPOB 29/0,8 29/0,8
W3ydenue oHmaitH-Kypca 36/1 36/1
KonTtpoJs (Bcero) 35,65/0,99 35,65/0,99
dopma MpOMEKYTOUHOU ATTECTAIIUU: DK3aMeH
(3K3aMeH)
Oo01masi Tpy10eMKOCTh (Yachl/ 3.e.) 216/6 216/6




4.2. O0beM IMCUMIIMHBI H BHABI Y4eOHOI padoThI 110 3204HOI (popme 00yueHuUsl.

OOu1ast TPyA0EMKOCTh AUCHUILIMHBI COCTABIISICT 6 3aU4eTHBIX eAMHUIL (216 yacoB).

N Bcero CemecTpsl

Bua yueoHoii pa6oTni 4ACOB/3.e. 1
KoHTakTHBIE Yachl (Bcero) 22,35/0,62 22,35/0,62
B ToMm umcrne:
Jlexuu (JI) 10/0,28 10/0,28
[Tpaktrueckue 3anstus (113) 12/0,33 12/0,33
Cemunapsl (C)
JlabopaTtopHbie padoThl (JIP)
KonTaktHas padora B nepuoy arrectanuu (KPAT) 0,35/0,01 0,35/0,01
CamocTosaTenbHas pabota o PYKOBOJCTBOM
npenonaasatesns (CPII)
CamocrosTesabHas pabora (CP) (Bcero) 185/5,14 185/5,14
B ToM uucne:
KypcoBoii ipoekT (pabota)
Pacuérno-rpaduueckue paboThl 14/0,4 14/0,4
CocraBieHHe IIaHa-KOHCIIEKTa 50/1,4 50/1,4
[ToaGop u aHaIM3 TPUMEPOB 85/2,36 85/2,36
W3ydenue oHmaitH-Kypca 36/1 36/1
KonTpoJs (Bcero) 8,65/0,24 8,65/0,24
dopma MpOMEKYTOUHOU ATTECTAIIUU: DK3amMeH
(3K3aMeH)
Oo01mast Tpy10eMKOCTh (Yachl/ 3.e.) 216/6 216/6

5. CTpykTypa u coaep:kaHue TUCHHUIJIMHBI

5.1. CTpyKTypa AUCHUNIMHBI 1J51 04HOH ()OPpMBbI 00yUeHUsI

Ne Pa3znen < Buabl yueOHoii padoThl, BKIOYAS ®opMbI TEKyLIET0
n/n AUCUHUIIHHBI = CaMOCTOSITEIbHYIO H TPYA0EMKOCTh KOHTPOJIA
3 (B yacax) yCIeBaeMoCTH
§ 2 (no nedensim
% - E, N 2 E S| o cegecmpa)
g SAREIREREE opua
ﬁ § NMPOMeKYTOYHOM
aTTrecTanuu
1. | Audbdepenmmansuo | 1-2 | 4 6 20 Omnpoc
€ UCUUCIICHHE Pacuetno-
(GYHKIMH OJTHOM rpaduyeckas pabora
MEPEMEHHOM.
2. WuTerpanbHoe 3-6 | 8 | 12 20 Tect
UCUHCIICHHE. Pacuetno-
rpaduueckas padbota
3. | duddepenumansubr| 7-10 | 8 12 20 Tect
€ YpaBHEHHS. PacueTHo-
rpaduueckas pabora
4. | JIuneitnas anre6pa. | 11- 6 9 20 Pacuerno-
14 rpaduueckas




5. OcHOBBI 15- 8 | 12 15 Pacuetno-
AHAJTUTHIECKOM 17 rpadgudeckas pabora
TEOMETPHSL.
[TpoMexxyTouHas 0,35 DK3aMeH
aTTecTaIus
UTOI'O: 34 | 34 0,35 95
5.2. CTpykTypa IMCHUNIHHBI 11 3204HOI (pOpMBbI 00yUeHUsI
Ne Pa3zgen aucuunmiInHbI Buabl yueoHoii paGoThl, BKIIOUYAS
n/n CAMOCTOSITEJIbHYI0 U TPYI0EMKOCTh
(B yacax)
[2) = = %
=|E B |=]|E5
@) & @) S
=
1. JuddepernmansHoe 2 2 40
ucUHcIeHNe (PYHKIINH
OJIHOM IEPEMEHHOI.
2. HuTterpanbHoe 2 2 40
HCUYHUCIICHUE.
3. Juddepenumansuoie 2 2 40
YpaBHEHHUS.
4. Jluneiinas anre6pa. 2 2 30
5. OCHOBBI AHAIUTUYECKOU 2 4 35
TEOMETPHSI.
[TpomexxyTouHas 0,35
aTTecTaIus
UTOI'O: 10 | 12 0,35 185




5.3. Conep:xanue pa3aesoB JUCUMILIMHBI «MaTeMaTHKa», 00pa3oBaTejbHbIE TEXHOJIOTHU.

JIeKUMOHHBIHA KYPC.

Ne HanmenoBanue TpynoemkocTs Coaepxanue Dopmup PesyibTarhl 0CBOCHUSA Oo0pa3zoBare
n/m | TeMbl AUCIUILIMHBI (uacwl/ yeMble (3HaTh, yMeThb, BJIA/1€Th) JbHbIE
3ad4. e1.) KOMIIETE TEXHOJIOTHH
O®0O | 390 HITHHU
1. | Auddepenuuansaoe | 4/0,11 | 2/06 | 3agaum, npuBogsmue K mnoHatuio | YK-1 3HaTh: MaremMatuueckue Mertonsl | [IpobnemHas
UCYHCIICHUE (PYHKIIMH MIPOU3BOIHOM. Ornpenenenue pelIeHusT MHTEJUIEKTYalbHbIX 33/1ad | JICKIIMS
OJIHO epeMEHHOM. TIPOU3BOTHOM. [IpaBuna UX TpPUMEHEHHE B MeTUuIlMHe; cOop,
Qg QepeHITPOBaHUSI. Tabnuna XpaHeHue, TIOHUCK, mepepadboTka,
MIPOU3BOTHBIX. [TpousBoaHbIC npeoOpa3oBaHue,  PacHpOCTpaHEHUE
3J€MEHTaPHBIX i CJIO’KHBIX uHPOpPMAIIMK B  MEIUIMHCKAX U
GbyHKIU. Jlorapudmmueckoe OMOJIOTHYECKHUX CHCTEMAX.
mddepeHpoBaHue. Ymers: [Tons3oBaTbcs
[IpuknanHeie 3a1a4u MAaTEMAaTUKH B MaTeMaTUYECKUMU METOJaMH B
MEIULIMHE. o0BeMe, MPEAYyCMOTPEHHOM
coJlep>KaHHEeM JaHHOTO pa3jena.
Baagern: IToHATHITHBEIM U
(bYHKIIMOHATHHBIM anmapaTom
MaTeMaTUKU B o0BeEME,
PeyCMOTPEHHOM coJlep:KaHueM
JTAHHOTO pas3jena.
2. | NHterpansHOE 8/0,22 | 2/06 | Onpenenenne  HeompeaenénHoro | YK-1 3HaTh: MaremMatudeckue Mertonsl | [IpobnemHuas
HCUYMCJICHHE. WHTEerpaa. CaoiicTBa pelieHusT MHTEJUIEKTYaIbHbIX 3a/1ad U JICKIIMS
HeonpeAenEHHOTO WHTErpaa. UX TpPUMEHEHHE B MeIUuIlMHE; cOop,
Tabmuuma wHTErpangoB. MeToab XpaHeHue, TIOHUCK, mepepadboTka,
uHTerpupoBanus. OnpenenéHHbIN npeoOpa3oBaHue,  PacHpOCTpaHEHUE
WHTETpall. uHPOpPMAIIMK B MEIUIUHCKAX U
OMOJIOTHYECKHX cHhcTeEMaXx,
UCTIONIb30BaHUEe  HMH(OPMAIIMOHHBIX
KOMIBIOTEPHBIX CHCTEM B MEIULIMHE U
3/IpaBOOXpPaHECHUU




Ymern: [Tone30BaThCs
MaTeMaTUYEeCKUMH  METOJaMu B
o0Beme, peyCMOTPEHHOM
CoJIep’)KaHHUEM JaHHOTO pa3jena.
Baagers: IHoHaTHIHEBEIM "
(YHKIIMOHATbHBIM anmnapaTrom
MaTeMaTUKU B o0beme,
IPEyCMOTPEHHOM coJiep’KaHuEM
JTAHHOTO pa3zena.
Huddepenmmansaer | 8/0,22 | 2/06 | duddepenumansasie  ypaBHeHus. | YK-1 3HaTh: Marematuueckue Meronbl | [IpobnemHuas
€ YpaBHEHHUSL. OcHOBHBIE HIOHSATHSL. pelLIeHHs] MHTEUIEKTYaIbHbIX 33134 U JEKIHS
HuddepeHunanpaple ypaBHEHHS C UX [pPUMEHEHHE B  MEIUIIMHE;
pa3aenéHHbBIMU u c TEOpEeTUYECKHE OCHOBBI
pa3aeNsIoMKUMUCA  IEPEMEHHBIMHU. uHpOpMaTUKU,  cOOp,  XpaHEHHE,
OnHoponHble TuddepeHIaIbHbIe HIOUCK, nepepaboTKa,
ypaBHECHUS. JInnelinbpie npeoOpa3oBaHue,  pacHpoOCTpaHEHUE
muddepeHMaIbHble  ypaBHEHHUS. UHPOpPMALMU B  MEIUIMHCKUX H
Huddepenunanbaple  ypaBHEHUS OMOJIOTrMYECKHUX CUCTEMAX,
BTOPOTO HOPSIZIKA. 3agaun UCIOJIb30BaHUE  MH(OPMAIIMOHHBIX
MEIHLUHBI, MIPUBOJALINIE K KOMIIBIOTEPHBIX CCTEM B MEIULIMHE U
nuddepeHIranbHbIM YpPaBHEHHUSM. 3JIpaBOOXPaHEHUH
Ymers: [Tonb3oBaTbes
MaTeMaTUYeCKUMH  METOJaMH B
o0neme, IIPEyCMOTPEHHOM
COJIepKaHHUEM JIaHHOTO pa3Jiena.
Baanern: [ToHsITUIHBIM u
(YHKLINOHATIBHBIM anmnapaTom
MaTEeMaTUKU B o0BeEME,
peayCMOTPEHHOM coJiepKaHueM

JTAHHOTO pasea.




Jluneitnas anreGpa

6/0,17

2/06

JInHelHbIe onepanuy Hax
MaTpULaMHU, CBOMCTBA.
YMHOKEHUE MaTpHLL, CBOMCTBA.

Onpenenurenu 2-ro u 3-T0
MOPAKOB, UX cBOMCTBA. [loHsATHE
MHUHOpA U alre0pandeckoro
JOTIOJTHEHUS ONIPEIETUTENS.
Paznoxenue onpenenurens mno
AJIEMEHTaM CTPOKH WU CTONOIIA.
[TonsaTHe onpenenuTens n-ro
MopsiAKa.

Ornpenenenne oOpaTHOM
MaTpullbl. Beruucnenue oOpatHoit
MaTpHIIBIL.

Panr matpuuel. Beruucnenue
paHra MaTpUIIbl C TTOMOIIBIO
MeTOJa OKaNMIISIFOIUX MUHOPOB.

CucreMbl TUHEHUHBIX
anreOpanvecKux ypaBHCHUIA:
OCHOBHBIE onpeneneHus. opMyib
Kpamepa. MarpuuHnas 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHUN U
penieHue CUCTEM JTMHENHBIX
ypaBHEHUN MaTPUYHBIM CITIOCOOOM.

Teopema Kponekkepa-
Kanemnu.

Pemenne cucteMpl JIMHEWHBIX
ypaBHEHMIA 00IIEero BUA.
OIHOPOIHBIE CUCTEMBI JIMHEMHBIX
YPaBHEHHHU.

@yH/1aMEHTAJIbHASI CUCTEMBI
pELIEHUI OTHOPOAHOM CUCTEMBIL.

YK-1

3HaTh:  OCHOBHBIE MOHATHS U
TEOPEMBI JAHHOTO paszena.

Ymerb: onpenensatb BUI MaTpHII,
BBITIOJIHSATH onepauuu HaJl
MaTpHIlaMH, BBIYUCIISITh
OTIPENICTTUTENIN  JIIOOOTO  TIOPSJIKA;
HaXOJIUTh MaTpHuILy, o0paTHy0
JJAHHOW; HAaXOAUTh pPAaHTI MAaTPHIIbI;
pemaThb CHUCTEMBI JIMHENHBIX
YPaBHEHUH, HaXOJUThb
byHIaMEHTAJIbHYIO CUCTEMY pELIeHH
OHOPOAHOM cuctemsl. OrnpenensaTh
JMHEUHYIO 3aBUCHUMOCTh
(HE3aBUCUMOCTB) CHCTEMBI BEKTOPOB;
HaXOJIUTh PaHl CHUCTEMBI BEKTOPOB;
BBIIOJIHATE AEeHCTBUSA HAJl TMHECHHBIMU
oriepaTopaMu; HaXOAUTh COOCTBEHHbIE
3HAUEHUSI M COOCTBEHHBIC BEKTOPHI

MaTpHil.
Baanerb: METOOUKOM BBIYHCICHUS
ompeAeNuTeNed MW ONepauril  Hax
MaTpulaMu c IIOMOIIILIO
COOTBETCTBYIOIIHUX pOTrpamm;
METOIaMH MOCTPOCHUS
MaTeEMaTHUIECKUX MoJieJIer

O9KOHOMHWYCCKHUX 3aJa4.

[IpoGnemuast
JCKIHS

OmnunaiiH-Kypce
https://www.1
ektorium.tv/li
near-algebra




ITonsiTne n-MepHOTO
JIMHEWUHOT 0 BEKTOPHOTO
npoctpaHcTBa. llonsaTre mMHEnHON
3aBHCUMOCTH/HE3aBUCHMOCTH
cucteMbl BeKTOpoB. [IoHsATHE paHra
CHUCTEMBI BEKTOPOB.

ITonsTHE MUHEHHOTO
npoctpascTsa. [Ipumepsl
JINHEMHBIX NpocTpaHCcTB. basuc,
KOOPAMHATHI, PA3MEPHOCTb.

Jluneitaple mpeobpazoBaHus
JIMHENHBIX TPOCTPAHCTB
(MTuHEelHBIEe OTIepaTOPHI).
MarpuuHas 3anuch JUHEMHBIX
onepaTopos. JlericTBus HaL
JIMHEHHBIMU OIIEpaTOpamMH 1
COOTBETCTBYIOIINE ACUCTBHS HAJ
UX MaTpULAMHU.

CoOCTBEHHBIE BEKTOPHI U
coOcTBeHHbIe 3HaUeHus. [loHsTHE N
- MEPHOTO €BKJIMJIOBA
IIPOCTPAHCTBA.

OCHOBBI
AHAITUTUYECKOU
TEOMETPHSL.

8/0,22

2/06

KoopaunaTs! Ha IIIOCKOCTH U B
npocTpaHcTBe: adhUHHBIE,
JE€KapTOBBI, NIOJIIPHBIE,
LUAJUHIAPUYECKUE. Y paBHEHUE
IIPSIMOM: C YTJIOBBIM
kod¢durnmenTom, odIiee, B
OTpE3KaX.

VYpaBHEHME MTydKa MPSMBIX.
YpaBHeHHE NIPAMOH, IIPOXOIAILEH
4yepes ABE JaHHbIE TOYKU. YTOJI

YK-1

3HaTh: pa3NUUHbIC CIIOCOOBI 3a/1aHUS
NpsAIMOM  HAa  IUIOCKOCTH W B
MPOCTPAHCTBE;  BUABl  YpaBHEHUS
TUIOCKOCTH; KPWBBIE M TIOBEPXHOCTH
BTOPOTO MOPSJIKA.

YMeTh: mepexoauTh OT OJHOTO BUIA
ypaBHEHHsI TPSIMO# (TUIOCKOCTH) K
IpyTOMY;  ONpEIeNsATh  B3aMMHOE
pacmoioKeHHe MPSIMBIX Ha TUIOCKOCTH
U B IPOCTPAHCTBE, IUIOCKOCTEM,

[IpoGnemuast
JCKIHS

OmnunaiiH-Kypce
https://www.1
ektorium.tv/li
near-algebra
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MEX1y ABYMS MPSIMBIMU, YCIOBHSI
napajuieIbHOCTH U
MEePIEeHIUKYISIPHOCTH.

OKpyXHOCTB: OTIPEJICIICHHE,
KaHOHUYECKOE ypaBHEHUE U
CBOMCTBA. DJUIUIIC: ONpe/eICHHE,
KaHOHUYECKOE ypaBHEHUE U
cBoiictBa. ['mmepbomna:
ornpezeNneHue, KAHOHUYECKOe
YpaBHEHUE U CBOMCTBA.

[TapaGomna: onpeznenenue,
KaHOHUYECKOE ypaBHEHUE U
cBoiicTBa. O0IIas Teopusi KPUBBIX
2-T0 TopsIKa.

[TnockocTk: o0I1iee ypaBHEHUE,
MOHSTHE HOPMaJIbHOI'O BEKTOPA.
YacTHble ciiyyan pacroyioKeHUs
IJIOCKOCTH B KOOPJUHATHOM
MPOCTPAHCTBE. YTOI MEKIY
MJIOCKOCTSIMU, YCIIOBUS
napajyiebHOCTH U
MEepHEHUKYISIPHOCTU JBYX
IIJIOCKOCTEM.

IIpsiMast B mpoCTpaHCTBE:
MIOHSTHE HAIIPABJIAIOIIETO BEKTOPA,
KaHOHMYECKOE ypaBHEHHUE MPSIMOH,
oO1ee ypaBHEHHE,
rapaMeTpu4ecKoe ypaBHEHHE.
B3anmHoe pacnonoxxeHue aAByx
IPSIMBIX B IIPOCTPAHCTBE. YTOJI
MEX1y IPSIMbBIMU.

B3anMHOE pacnoyioKeHue IpsiMoi

OpsIMOM M IJIOCKOCTH; TPHUBOIMTH
YpaBHCHHE KPHUBOW BTOPOTO MOPSIKA
K KaHOHHYCCKOMY BHJY; M300pakaTh
KPHUBBIE BTOPOTO TOPSIIKA.

Baaners: Meromamu rmepexojga  OT
JEKAPTOBBIX KOOPAWHAT K TIOJSPHBIM
(UUITUHAPUYECKUM) U HA000POT.

11




U TUIOCKOCTH. YTOJI MEXAY IPAMOI
u IIJIOCKOCTBIO. Ycenosus
NapajljIeIbBHOCTH U
NEPIEHIUKYISIPHOCTH NPSIMOA U
wiockoctu. O630p MoBEpXHOCTEH
2-10 TopsJIKa.

Hroro

34/0,94

10/0,28
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5.4. HpaKaneCKne 3aHATHA, UX HAUMCHOBAHUE, COACPKAHUEC U 00beM B yacax

Pa3zgen
JTUCHUTLINHBI

HaumenoBaHue NMPaAKTHYIECCKUX 3aHATHH

O0beM B yacax/
TPY/I0€MKOCThH B
3.e.

101010 390

Huddepennmanbroe
WCYHCTICHHE
(GYHKIIMH OJTHOM
IEPEMEHHOM.

[Tpon3BomHBIE  AJNEMEHTAPHBIX M CIIOXKHBIX
(byHKIUH. Jlorapudmuueckoe
nuddepeHnpoBanme. [Tpuknagabie 3a/1auun
MaTEMaTHKU B MEJIUIIMHE.

6/0,17 2/0,06

NurterpansHoe
HCYHCIICHHE.

Mertobl WHTETPUPOBAHUSL. OnpenenéHHblii
HHTETpAI.

12/0,33 | 2/0,06

JuddepeHumanbHbI
¢ ypaBHCHHSI.

JuddepeHnmanbable YpaBHEHUS € pa3lelEHHBIMU
U C Pa3JeSIoIUMHUCS IepeMeHHBIMU. OTHOPOTHEIE
muddepeHranbaple  ypaBHeHus.  JIuHeiHble
nuddepeHnraiIbHbIe ypaBHEHUS.
Juddepennmanbaple ypaBHEHHST BTOPOTO MOPSIIKA.
3agaun METUIIHHBI, HPUBOISIINE K
JuQepeHINaIbHBIM YPAaBHEHUSIM.

12/0,33 | 2/0,06

Jluneitnas anreOpa.

JlelicTBus Hax MaTpULAMM: JIMHENHBIE
OIepanyy, yMHOXKEHUE. Bpranciienne
OIIPEAECITUTENEH.

Brrancnenne oOpatHoit MaTpuilsl. Berancienne
paHra MaTpHULbI c MTOMOILIBIO MeToaa
OKaMJIIIOIIMX ~ MHMHOpPOB.  Pemienue  cucrem
JUHEWHBIX YpPaBHEHHH C TMOMOIIBIO  (opmy
Kpamepa. Pemienne cucreMm JNMHEWHBIX ypaBHEHUN
MaTPUYHBIM CITOCOOOM.

HccenenoBanue CUCTEMBI IMHEWHBIX YPaBHEHUN
o011ero BU1a Ha COBMECTHOCTD U PEIlIeHUE
COBMECTHBIX cuUCcTeM oO1iero Buaa. Haxoxnaenue
byHIaMEHTATBHOM CUCTEMBI PEIICHUI OTHOPOIHOM
CUCTEMBI.

9/0,25 2/0,06

OCHOBEI
AHAITUTUYECKOU
TEOMETPHH.

YpaBHEHHE NIPSIMOU: C YTIIOBBIM
Kod(duimeHToM, odIree, B OTpe3KaxX. YTOI MEXIy
JIBYyMs MIPSIMBIMU, YCJIOBUS MapajlIETbHOCTH U
NEePIEHIUKYISIPHOCTH.

[TnockocTh: o0liee ypaBHEHHE, TOHATHE

HOPMaJIbHOT'O BEKTOPA. YTOJI MEXAY IUIOCKOCTSIMH,
YCJIOBHS NapAJJIENbHOCTU U MEPIEHAUKYISIPHOCTH
JIBYX IIJIOCKOCTEH.
[IpsiMast B mpoCTpaHCTBE: MOHATHE HAIPABIISIOLIETO
BEKTOpa, KAHOHMUYECKOE YpaBHEHHE MPSIMOH, ob11iee
ypaBHEHUE, rapaMeTpu4ecKoe YpaBHEHHUE.
B3auMHoe pacnoniokeHue ABYX ~INpPAMBIX B
MPOCTPAHCTBE. YTOJI MEXAy NpAMbIMU. B3anmHoe
pPaCIONOKEHUE MPSAMON U IUIOCKOCTH. YTOJ MEXKIY
MPSMOM M TJIOCKOCTBIO.

12/0,33 | 4/0,11

Hroro:

51/0,42 | 12/0,33
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IIpn npoBeneHNMH NPAKTHYECKUX 3aHATHI CO3/alOTCAd YCIOBUS JUISI MaKCHUMAaJbHO
CaMOCTOSITEJIFHOTO BBINIOJHEHUs 3aAaHuil. [losToMy mnpu mnpoBeleHHMM NPAKTUYECKOTO 3aHATHUS
IIPEIOJIaBaTEII0 PEKOMEH Ty ETCs:

1. IlpoBectu skcmpecc-onpoc (YCTHO MM B TECTOBOM (opMmMe) MO TEOpETHUECKOMY
MaTepuasy, HeOOXOJUMOMY JJIsl BBIMOJIHEHUS pabOThI (C OLEHKOIN).

2. IlpoBepuTh NMPaBUIBHOCTH BBINOJHEHMS 3a/laHU, MOATOTOBIEHHBIX CTYAEHTOM JoMa (C
OIICHKOM).

3. PexkoMeHa0BaTh CTYJEHTaM HCIOJb30BAHUE OHJIAMH KYpCOB JJISI M3YyYEHUs] KOHKPETHBIX
TE€M JAUCLUILINHBIL.

JIroboe mpakTHUECKOE 3aHATHE BKIIOYAET CAMOCTOSTENbHYI MPOPAOOTKY TEOPETUYECKOIO
MaTepuaga M U3y4YEHHE METOJUKM pELIeHUs TUIUYHBIX 3anad. Hekoropele 3amaduum copaepkar
3JIEMEHTHl HAyYHBIX HCCIEIOBaHMH, KOTOpbIE MOTYT MOTpeOOBaTh YIiayOJIEHHONH CaMOCTOSTENIbHON
POpabOTKU TEOPETHUECKOTO MaTepHaa.

5.5. JlaGopaTopHble 3aHATHS, X HAUMEHOBaHHe U 00beM B Yacax
JlaboparopHble 3aHATHS Y4EOHBIM IJIAHOM HE MPEyCMOTPEHBI.

5.6. IIpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (Pador)
KypcoBoit npoekt (paboTa) yueOHbIM IJIaHOM HE MPETyCMOTPEHBI.

5.7. Coaep:xxanue u 00beM CaMOCTOATEIBbHON PadOTHI

IIpn opraHu3anMy BHeayANTOPHOH CaMOCTOATEIbHOH PadoThI 10 JaHHOW UCLUIUIMHE
MPEerNoAaBaTei0 PEKOMEH IyeTCsI HCTIOIB30BATh CIEIYyIoNHe ee ()OPMBI:

- U3yYEHHUE OHJIalH KYPCOB;

- KOHCTIEKTHPOBaHHUE MTEPBOMCTOYHUKOB U IPYTOi y4eOHOH TUTEpaTyphl;

- IpopaboTKy yueOHOro MaTepuana (1o KOHCIIEKTaM, Y4eOHON 1 Hay4dHOH TUTepaType);

- UW3yYeHHe yd4yeOHOTO MaTepuasia, I[EPeHECEHHOTO C ayAWTOPHBIX 3aHATHA Ha
CaMOCTOSITENIbHYIO TPOPAOOTKY;

- pelIeHHe CTYJCHTOM CaMOCTOSITEIbHBIX 3aJad OOBIYHON CIIO)KHOCTH, HANpaBJICHHBIX Ha
3aKpEIUICHUE 3HAHUN U YMEHHUI;

-BBITIOJITHEHWE WH/AWBUIYAIbHBIX 3a/laHU TIOBBIIIEHHON CII0O)KHOCTH, HAlpaBICHHBIX Ha
pa3BUTHE y CTYJICHTOB HAYYHOT'O MBIIIUIEHUS U MHUIIUATUBBI;

- BBITIOJTHEHUE PACUETHO-TPA(QUIECKUX TOMALTHHUX 3a/IaHU;

- IOJITOTOBKY K KOHTPOJIBHBIM Cpe3aM 3HaHUi, TECTUPOBAHUIO, 3a4ETy MU SK3aMEHY.

Ne Pa3geJibl M TeMbI ITepeyensb JOMANITHUAX Cpoxku O0Bem B yacax/
n/m| padoueii mporpamMmsl 3alaHuii U APYTHX BBINOJIHEHUSI | TPYAOEMKOCTH B
CaMOCTOSITEIbHOIO BOIPOCOB sl 3.e.

U3yYeHHUs CaMOCTOSATEIbHOI0 (010]0) 300
H3y4eHus
1. |duddepernmansHoe Jlorapudmraeckoe 1-4 Henens 20/0,55 | 40/1,11
HcYuCIeHUE QyHKIIUH nuddepeHIpoBaHue.
OJIHOM IIEPEMEHHOI. IIpuknanHeie 3ana4n
MaTEMaTHKU B MEIULIMHE.
2. |HHTerpanpHOE OnpenenéHHBIN HHTETPAI. 3-5 Henens 20/0,55 | 40/1,11
HCYHCIICHUE.
3. |duddepenimanpanie 3amaun MEeIUIINHEL, 8-12 "Henens 20/0,55 | 40/1,11
YpaBHECHHSI. MIPUBOIATIHE K
nuddepeHIaIbHBIM
YPaBHECHHSIM.
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4. |Jluneiinas anreopa. Hcnonp3oBanne areOpsI 13-15 memenss | 20/0,55 | 30/0,83
MaTpHI] B SKOHOMHUKE.
CocraBiieHue U penieHue
CUCTEM JINHEHHBIX
YpPaBHEHUI Ha OCHOBE
MPOTHO3a BBITYCKa
MNpOAYKIHHU 110 U3BCCTHBIM
3aracam ChIphbsi.

5. |OcuoBsI anamuruyeckoii  |CocraBieHue IIaHa- 16-17 venens 15/0,42 | 35/0,97
TCOMETPHH. KOHCIIEKTA.
Pemenne THIIOBEIX 3aj1a4.
Hroro 95/2,64 | 185/5,14

6. IlepeyeHb y4eOHO-METOAUYECKOT0 O0eceYeH sl AJI CAMOCTOSATEILHOM padoThI
00y4yamuxcs Mo JUCHUIIMHE (MOIYJIIO)

6.1. Metoanueckue ykazanus (coOOCTBeHHbIe pa3padoTKm)

1. Hemuna, T.M. OcHoBbl MaTemaTudyeckoro ananmza. Y.l [DnexTpoHHBIH pecypc]: yueo.
nocobue ans 6akanaspos / T.U. Jlemuna, O.I1. [lleBsikoBa. — Maiikom: UIT Kyuepenko B.O., 2013. —
130 c. - Pexxum moctyma: http://lib.mkgtu.ru:8002/libdata.php?id=2000029454

2. Jlemuna, T.M. OcHOBBI MaTeMaTudeckoro ananmusa. Y.2 [DnekTpoHHEIN pecypc]: yuel.
nocobue msa 6akanaspos / T.U. lemuna, O.I1. llleBsxoBa. — Maiikom: UIT Kydepenko B.O., 2013. —
110 c. - Pexxum mocryna: http://lib.mkgtu.ru:8002/libdata.php?id=2000029452

3. Jemwuna, T.M. OcHoBbl MaTemMaTHdeckoro ananmza. 4.3 [DnexTpoHHBIH pecypc]: yueo.
nocobue ans 6akanaspos / T.U. Jlemuna, O.I1. IlleBsikoBa. — Maiikom: UIT Kyuepenko B.O., 2013. —
174 c. - Pexxum noctyma: http://lib.mkgtu.ru:8002/libdata.php?id=2000029450

4. Kymxesa, C.K. [IpakTukyM 1o TEOpUHU BEPOSTHOCTEN U MATEMAaTUYECKOW CTATUCTUKH JIJISI
skoHOMUCTOB : yueOHoe nocodue / C.K. Kymxkesa, JI.K. ITananmksam, O.I1. lleBsikoBa. - MxeBck :
ITepmsxos C.A., 2014. - 134 c. - Pexum nocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=1000052984

6.2 JIutepatypa Il CAMOCTOSATEJIbHOI PadoThI

1. Kypc Boiciert marematuku. Y. 1 [Dnexktponnsiil pecypc]: yueonuk / M.K. bexanokos u ap.
— Maiikon: Marapun O.I'., 2013. — 384 c. — Pexxum nocryna:

http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beicuieit matematuku. Y. 2 [Onekrponnsiit pecypc]: yueOnuk / M.K. benanokos u
ap. —  Maiikon:  Marapun  O.I°., 2013. - 279 c¢. — Pexum  jgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Jdémuna, T.M. Matematndeckuii aHanu3 il S3KOHOMHUCTOB. [IpakTukym [DIEKTpOHHBIN
pecypc]: yuebnoe nocodue / T.U. [Iémuna, O.I1. llesikoBa. — M.: UHOPA-M, 2016. -365 c. - ObC
«Znanium.comy - Pexxum goctyma: http://znanium.com/catalog.php?bookinfo=486418

4. lllunayes, B.C. Bricias maremaTuka [DnexTpoHHbI pecypce]: yueOnuk / B.C. Illunayes. -
Mocka: HH®PA-M, 2019. - 479 c¢. - OBC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog/product/990716

7. @oHA OLEHOYHBIX CpPeACTB [Jisi TMpPOBeJAeHHS] TMPOMEXKYTOUHOIl aTTecTALMU
o0yuawumuxcs nmo gucuunanue «MaremaTuka
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7.1. IlepeyeHb KOMIIETEHLHI € YKa3aHHeM 3TAanoB UX (OPMHMPOBAHUA B Mpolecce
O0CBOCHUS 00Pa30BaTEJIbHON MPOrpaMMbl

Jrtansl popMUpPOBaAHHUSA HaumeHnoBaHue y4eOHBIX M CUMILIMH, (POPMHUPYIOIINX
KOMIIETEHIIUH KOMIIETCHIIUH B polecce 0CBOeHHUsI 00pa30BaTeIbHOM
(HOMEp ceMecTpa CorjaacHo NPOrpamMMbl
y4eOHOMY TUTaHY)

YK-1: CnocoGeH ocymecTBJATh TMOUCK, KPUTHYECKHUH AaHAJIM3 M CHHTe3
HH(pOPMANNH, MPUMEHSATH CHCTEMHBIH MOAXO0/ /ISl pelleHus mocraBJjeHHbIX 3aa1a4 (YK-1.1.
AHanusupyeT 3ajady, BbLIENsAs €€ 0a30Bble COCTaBISIOLIUE, OCYIIECTBISIET JEKOMIO3UIIMIO
3agaun; YK-1.2. HaxomuT M KpUTHYECKH aHAIU3UpyeT HH(POpPMALUIO, HEOOXOIUMYIO s
pemieHus mnoctaBieHHoOM 3anaun; YK-1.3. PaccmarpuBaeT BO3MOXKHBIE BapUaHThl PEIICHUS
3aJadd, OLEHMBas WX JocToMHcTBa M Henocratku; YK-1.4. I'pamoTHO, JOTHYHO,
apryMEHTHPOBAaHHO (OPMUPYET COOCTBEHHBIE CYXIECHMS M OLeHKU. OTimuaer (axkTel OT
MHEHUH, UHTEpIpPETalii, OLEHOK U T.J. B PACCYXACHUSAX APYTUX YYaCTHUKOB JIEATEIBHOCTH;
YK-1.5. Onpenenser U OLEHUBAET NOCIEACTBUS BOZMOKHBIX PEIICHUN 3a1a4H)

1 dunocodust

1 Mamemamuxa

3 KoHIenmuu coBpeMEHHOTO €CTECTBO3HAHMS

2 I[TpodeccnoHanbHO-03HAKOMUTEIBHAS TPAKTUKA
8 [IpenaumioMHas npaKTUKa

4,6 IIpodeccuoHaNIbHO-TBOPYECKas IPAKTUKA

[ToaroroBka K cave U caada rocyIapcTBEHHOTO IK3aMeHa

8 [ToaroToBka K mporeaype 3aliuThl U 3allUTa BbITYCKHON
KBaJIM(UKAIIMOHHOM paboThI
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7.2. Onucanne mokasarejedl M KpUTepHeB OLECHWBAHHUS KOMIICTCHIMI Ha Pa3jIMYHBIX 3Tanax MX (POPMHPOBAHHS, ONHMCAHUE IIKAJIbI

OICHUBaAHUA

HﬂaHprEMbIe pe3yabTaTbl 0CBOCHUA KOMIICTCHIUHA

Kpurtepun oueHnBaHus pe3yabTaTOB 00y4eHHUS

Hey/10BJIeTBOPUTEJIb-
HO

YIOBJIETBOPHTEIHHO

X0po1uIo

OTJIUYIHO

HaunmenoBanue
OLICHOYHOI'0
cpeacTsa

YK-1: CniocoGeH ocymecTBJIATh NOMCK, KpUTHYECKUH AHAJIN3 M CHHTE3 HH(popManu, NPUMEHATh CUCTEMHBbIN MOAX0/ Uil pelIeHHs MOCTABJIEHHBIX 32124
(VK-1.1. Ananu3upyeT 3a1a4qy, BB €€ 0a30BbIe COCTABIISAIONINE, OCYIIECTRISICT NEKOMIO3UIHIO 3a1aur; Y K-1.2. HaxoauT u KpUTHYIEeCKH aHATU3UPYEeT
nH(popMaIno, HEOOXOUMYIO JUTsl pellieHus TocTaBaeHHOoM 3anaun; YK-1.3. PaccMarpuBaeT BO3MOKHBIE BApUAHTHI PEIICHUS 33]1a4H, OLICHUBAS UX JIOCTOMHCTBA U
negocratku; YK-1.4. I'paMOoTHO, TOrMYHO, apryMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYKICHUS U OlleHKU. OTinuvaeTt (akThl OT MHEHHM, HHTEPIIPETAIIHA,
OIICHOK M T.JI. B PACCYKJCHUAX APYIUX YUacTHUKOB AesitenbHocTH; YK-1.5. Onpenensier u olleHUBAET MOCJIEICTBHSI BO3MOXKHBIX PEILICHUM 3a1a4uH)

3HATH OCHOBHBIE TEPMHUHBI 1 0A30BbIE 3JIEMEHTHI, @®parMeHTapHbIE Henonubie 3Hanust  |ChopmupoBannsie,| ChopmupoBannbie | KoHTponbHas

METO/Ibl UCCIIEI0OBAaHUI B CUCTEME COLMAJIbHO- 3HAHHUSA HO coJiepXKalllue | cUcTeMaTHYeckue | paboTa, TECTHI,

FyMaHUTapHOM 3HaHMUS. OTJIE/IbHbIE 3HAHMS MUCbMEHHBIN
npo0ebl 3HaHUS OIpOC, 3a4YET

'YMeTh KpUTHUECKHU OLICHUBATh HH(POPMALHIO, Yactuunele ymenust | Henonsele ymenus | Yuenus noassle, | ChopMupoBaHHbIE

HE3aBUCHMO OT UCTOYHHMKA, CAMOCTOSATEIBHO JIOIIyCKaTCA YMEHUs

nproOpeTaTh U CUCTEMATH3UPOBATh 3HAHUS, HeOobIIMe

AQpryMEHTHPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHUSI. OIIMOKH

BiageTh KOHKpETHOM METO10JI0THEN U OA30BBIMU
METOJAaMH COLMAIbHO-TYMaHUTAPHBIX JUCLUIUINH,
MO3BOJISIFOILIMMH OCYILIECTBIISATH PEIIEHHUE IIHPOKOTO
KJlacca ¢ 3a/1a4 Hay4YHO-MCCIIEI0BATEIbCKOrO U
IIPUKJIATHOTO XapakTepa.

YacTUyHOE BJIaJIEHUE
HaBBIKAMU

Hecucrematnueckoe
HpI/IMeHeHI/Ie HaBBIKOB

B cucremartuuec-

KOM NIPUMEHEHUH

HaBBIKOB JIOITyCKa-
I0TCS TTPOOEITBI

Ycnemnoe u
CHCTEMaTHUYECKOE
MIpUMEHEHNE
HaBBIKOB
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7.3 TunoBble KOHTPOJIbHBIC 33JJaHMSl M HHBbIE MaTepHaJibl, HeOOXOAMMBIE IJIsI
OLlCHKU 3HAHMHA, YMEHHUIi, HABBIKOB M (MJIM) ONbITA [eATEJIHLHOCTH, XapaKTePU3yHIINX
3Tanbl POPMHPOBAHUS KOMIIETCHIUI B Npolecce 0CBOCHNs 00pa3oBaTeIbHOM NPOrpaMMbl

3aganus 1019 pacdeTHO-rpaguyecKux pador (1o TeMaM JUCHHUIINHBI)
Tema «{udppepenunanbHoe ucuncjiaeHne GyHKIUM 0JHOM MepeMeHHO
3aganue 1.Haiitu npousBogHbIe QYHKITUI.
x -5
y=+5 arctg—+In——
V5  x++5

1+ e2*
e?x —1

3amanne 2.Mcrons3ys auddeperiuan GyHKIMNA BEIMHCIATS TPUOTIKEHHO V28
3ananue 3.HaiiTi Npon3BOIHYIO HESBHO 3aJaHHON (YHKITUU arctgy + xy* =0
3ananme 4.Haiiti npon3BoaHy0 QyHKIU, TPEeIBAPUTEIHHO €€ MPOoIorapupMHpPOBaB.

y = (xz + Zx)arctgx
3ananme 5. Peakuus opraHn3ma Ha BBEJICHHOE JIEKAPCTBO BBIPA)KAETCsI MOBBIIIEHUEM KPOBSHOIO
JIABJICHUS, YMEHBIICHUEM TeMIIepaTyphl Tella, W3MEHEHHEM IIyJlbca MU JAPYIHX (PHU3HUECKUX
nokaszaresieil. CTeneHb peakiuy 3aBUCUT OT Ha3HAYEHHOMW J03bI JekapcTBa. [Ipeanonoxum, 4To
X—7103a JeKapcTBa, a CTENeHb PeakluM y omuchiBaeTcs (yHkiumeil y = R(x) =x*(a — x), rae
a —HEKOTOpOE€ IOJIOKUTEIbHOE IOCTOSIHHOE Yucio. llpm KakoM 3HaYeHMH X peakuus
MaKCUMaJIbHa.

y = arctge** +In

Tema «AHTErpajibHOE HCUHMCICHHE»

3aganue 1. BeruncnuTe HeomnpenenEHHbIe HHTETPAIbI

e—x
1.fex(1+—3>dx
X
earctgx
2. | ——
f 1+ x2
3. | x? sinxdx
dx

x2 4+ 6x + 25
dx

X5 — x2
dx

4sinx +3cosx + 5
aHue 2.BrruncnuTh onpenenéHHblii HHTErpa

N

Ul
—

(@)

3a

=

=
=
w
=
N
I
[y

'l“\o Tt

2. | xarctgxdx

3apanme 3.3a mepBble 13 ngHEl XMMHOTEpanuu Macca 3JI0KAYeCTBEHHOT'O HOBOOOpa3OBaHUs
yMeHbIIaiach co ckopoctbioM (t) = —0,2t + 0,015t%rpamm B 1eHb.KakoBa Macca OmyXoJu Ha
NeCSAThIN JIeHb JIeUeHMs, €ClIM HadallbHasi ee Macca paBHsiach 180 rpamm?



3aganue 4. KonnuecTBo MUWIIMIpaMM TETpaLMKIMHA mi(t), IOCTYNAIOIIEE B KPOBOTOK 4epe3 ¢
MHUHYT TOCJIE ITpUeMa TaOIeTKU ONPEAEsIeTCsl CKOPOCThIO €ro NocTyIieHus. Kakoe KoamuecTBo
TETPALMKINHA OKAXETCS B KPOBU uepe3 15 MHMHYT Mocie npHeMa, €clid CKOpPOCTb €ro
TNOCTYILICHHUS TTOAUMHsAeTCS 3aKoHy3te ~ O mr/mun.?

Tema «/Iu¢ppepennuaibabie ypaBHEHHA»
3amanue 1.Pemuth ypaBHEHUE C pa3IeaIiOIIMMUCS IEPEMEHHBIMU
y +2x*y' +2xy—-2x=0
3apanme 2. Penute ogHOpoaHOE MuddepeHanbHoe ypaBHEHNE
(x—y)dx+xdy =0
3ananme 3. Peruth nuHeitHoe tudepenanbsHoe ypaBHEHNE

dy 2y _ 2
dx x+1_(x+1)

3aganue 4.KoHueHTpauMsi J€KapCTBEHHOI'O IpernapaTa B KPOBH YMEHbBIIAETCS BCJEICTBUE
BBIBEICHHS BEIIECTBA U3 opraHu3Ma. CKOpOCTh YMEHBUICHHs KOHIICHTPAUU ITPONOPLIMOHAIIbHA
KOHIICHTPALlMH BEIIECTBA B JaHHBIA MOMEHT. OIpeeuTh 3aBUCMMOCTb KOHIIEHTPAllU! JAHHOTO
BEIIIECTBA B KPOBHU OT BPEMEHH, €CJIM B HaYaJIbHBIH MOMEHT BpeMEHHU oHa Obu1a paBHa 0,2 Mr/1, a
yepe3 23 yaca yMEHbIIUIIACh BJIBOE.

3aganme 5.CkopocTh pacTBOPEHUs JIEKAPCTBEHHOTO BEIIECTBA B TabJeTKax MpPOMOPLUOHATIbHA
KOJINYECTBY JieKapcTBa B Tabnetke. W3BectHo, uro mpu t =0, m =m,. Haiitu 3axon
pacTBOpEHUs TabJIETKH, €CIIM NEepUoJl oxypacTBopeHus 7.

CamocrositesibHas padora «/leficTBHSA HAaJ MATPHLIIAMM
JlaHbI MaTpUILIbL:

4 -1 1 -1 2 1 3 2 -1
A=|-4 2 0| B=| 2 -1 2 C=| 0 -1 2|
I 2 -1 1 2 -3 -2 1 1

Haiitu: 1) AB—BA;2) 2A—-4B.
JlaHbI MaTpUIIbL:

. 4 -1 1 -1 2 1 3 2 -1
A=-4 2 0|, B=| 2 -1 2| C=| 0 -1 2|
1 2 -1 1 2 -3 -2 1 1

Haiitu: 1) AC —CA;2) 3C -34.

CamocrosiTesbHas padora «Onpeaenurenn»

Boruncnute onpenenuTens Boruncnuth onpenenurens
. YEeTBEPTOTO MOPSAIKA. . YETBEpPTOro MOpsIKa.
2 5 3 7 -5 3 4 0
2 -3 -2 3 3 1 0 4
4 2 1 3 0 -2 -3 -5
4 3 1 5 2 0 1 3

Tect «Anredpa MaTpull ¥ CHCTEMbI JIHHEHHBIX YPABHEHHII»

Bapmuanr 1 Bapmuanr 2
1. OcHoBHbIE cBeneHus o MaTpuuax. | 1. OIZHOPOAHBIE CHCTEMBI JUHEHHBIX
Bunas! matpu. ypaBHeHMH. DyHaMeHTaIbHAs cUcTeMa



2. [1 2)[1 zj:? PELIEHNH.

3 403 4 200
2. Bun matpuns —
3. OmpenenureneM TPETbETO MOPSIKA 4=10 3 0}
HAa3bIBACTCH... 005
4. Bepro mu, uro A'= det A-AS?|?
[Touemy? 3. IIpu KakoM yCIIOBUH MOXKHO
5. JiBe CUCTEMBI HA3BIBAIOTCSI | YMHOXHUTH JIBE MATPHILBI ?
PaBHOCHJILHBIMY ... 4. BepHo 11, 4TO
6. Ilepeunciure snementapubie | |1 2 3
peoOpa3oBaHus MATPHII. 45 6=1-M +4-My +7-M;,?
7 8 9
[Touemy ?

5. PaHrom maTpuibl Ha3bIBA€TCH. ..
6. PemntennieM cucTeMbl IMHEHHBIX
YPAaBHEHUI HA3bIBACTCH ...

TecT «KAHAMTHYECKAS TeOMETPHUD)
Bapmuanr 1.

1. JlroOoit HeHyIeBO BEKTOp, MEPIECHINKYJSPHBIA TaHHOH NpPSMOW, HA3bIBAETCS ...

BEKTOPOM 3TOU IPSIMOM.
a) KOJUIMHEApPHBIM
0) KOMIUTaHAPHBIM
B) TIEPIICHIUKYJIISIPHBIM
') HOpMaJbHBIM
1) HATPABJISIOIIIM
2. Kaxumu ypaBHEHMSIMU MOXET 3aJaBaThbCs NpsMasi B IPOCTPAHCTBE?

a) X=X _ Y= — 74 6) A(x—x0)+B(y_y0):O
XZ_xl Vo= W Zy T4

B) Ax+By+Cz+D=0 r)f+%=1
a
X=Xy Y=Yy Z—2Z X=Xy +at,
n| o B n |=0 ) ¥ =yo+ M,
a, B 72 Z=zy N
3. Kanonmnueckoe ypaBHEHHE TUTIEPOOITBI HMEET BHT
2 2
2 Xy
a) y*=2px 6) 5 —=5=1
a’> b’
PR 2ot
B) —+—=1 r) —+5+—=1
a’  b? a> bt
1) RPN e) x> +y’ = R?
a b

4. Ecnum mutockocTh 3a/1aHa ypaBHeHueMm 4y +2z+3 =0, To oHa...

a) IPOXOAMT Yepe3 Hayajao KOOpAHHAT
0) napayuiensHa ocu Ox
B) mapasuienbHa miockoctu Oyz

T') COBNAAET C IJIOCKOCThI0 Oyx
1) napaiensHa ocu Oy
5. llpsimble 3a1aHbl ypaBHEHUSMHA



ll:x_xl _Y=N. lz:x_xz _Y=
a, By 2%) B

3T NPAMBIE NAPAJIENbHbI, €CIIH. . .
A a-ay+ =0 0)x+x,=y+),

a, o
B) - fi+a,-fr=0 1) t=—2

b B

Bapuanr 2.

1. JIro0oit HEHYJIEBOM BEKTOP, MEPIECHANKYIISPHBIA TaHHOW TUIOCKOCTH, Ha3bIBACTCH ...
BEKTOPOM 3TOU IJIOCKOCTH.

a) KOJUTHHEAPHBIM

0) KOMILJITaHAPHBIM

B) NEPIIEHIUKYJIIPHBIM

I') HOpMaJIbHBIM

1) HaTPaBJISTFOIITAM

2. Kakumu ypaBHEHHMSIMH MOXKET 33]1aBaThCs INIOCKOCTh?

a) = SEN 275 6y g(x—x,)+B(y—y,)=0
Xo=X; Vo—W Z—Z

B) Ax+By+Cz+D=0 2=l
a b
X=Xy Y=Yy Z—2y X=Xy +at,
n| a B 7 |=0 e)qy=y,+pt,
a, B 72 z=zpt )

3. Kanonunueckoe ypaBHeHHE Mapabosbl, (OKYC KOTOPOH pacmookKeH Ha OCH a0CIHCC,
UMeeT BUJ

2
2 X Yy
a) =2px 0) ——=—==1
y D PR
2 2 2 2 2
X y X y z
B) —+=1 r —+—+=>-=1
)az b2 )az b2 02
1) ilo e) x> +y’ = R?
a b

4. Ecnu miiockocTs 3a1aHa ypaBHeHueM 3x +4 =0, To oHa...
a) MPOXOIUT Yepe3 Hauaao KOOpANHAT
0) napanensHa ocu Ox
B) mapajuienbHa miockoctu Oyz
T') COBIAJAET C INIOCKOCTBI0 Oyx
1) mapaiensHa ocu Oy
5. IlpsAmble 3aaHbl ypaBHEHUSAMHU
XN _ YT, X TN YT
1 > b
o B o, b
9TH MPSIMBIE TIEPIICHAUKYIISIPHBI, €CIIH. . .
a)ay-a,+p-p,=0 0) x; +x, =y +,
B a-fitafy=0 nt=22
b B
KontpoabHass pa6ora «JIuHeiliHas, BeKTOpPHasi aJjredpa W AaHAJIUTHYECKAs
reoMeTpus»




3anaHus KOHTPOJIBHOM paboTsl cTp.61-75, 119-127, 176-186 B yueOHuKe:

Kypc Bpicmieit Mmatematuku [DnexkTpoHHBI pecypc]: yueonuk. Y. 1/ M.K. beganokor
MK. u gp. — Maiikon: Marapun O.I'., 2013. — 384 c. — Pexum pgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

7.3. TecToBBIC 3aJaHUS
1. YcranoBuTe COOTBETCTBHE MEXYy (DYHKIMSIMUA U UX IPOU3BOAHBIMH

l.yzex3 2. y=(Inx -1y 3. y=(1-cosx)
BapuaHTbl OTBETOB:
A) 3x%e" B) 2(Inx—1)
x
) 2-(1-cosx)-sinx D) x’e*

E) 2-(1—cosx)

. T
2.3HaueHne MPOM3BOAHON BTOpOro mopsaka QyHkimu ) =SIN2X+4X B Touke X = —

paBHO. ..

BapuaHTbl OTBETOB:
1) 4 2)1
3)—-4 4)-1

y 2
3.MHO%eCTBO TIepBOOOPa3HBIX GYHKIMH [ (x) =e”" umeer BUII...

BapuaHTEI OTBETOB:

2x 1
1) e +c 2) Eer +c

2x
3 —%ezx+c 4) 2¢” +c¢

! 1
4 Ecnu jf(x)dx =3n If(x)dx =5, To mHTErpan j-Zf(x)dx paBeH. ..
0 1 0

BapuanTsl 0TBETOB:
1)2 2) 16
3)8 4) 4

dy dx

5.00uwit uaTerpan quddepeHuaibHOro ypaBHeH!s —5 = 5

1+x

HAMEET BUII. ..



Bapuantsl 0TBETOB:

1 1 1
1) ——=arctg—+c 2)—=—1n(1+x2)+c
X y
| 1
3y ——=arctgx +c 4)—=1n(1+x2)+c
y
6. ano muddepennuansuoe ypapHenne ' —— )y = ——. Torja ero peuieHueM sBIseTcs
X b
byHKIYS. . .

BapuanTsl 0TBETOB:
yy=x 2) y=x"+2

3 4 :3x
) y="3 'r=e
X

BOl'lpOCbl K 9K3aM€E€HY N0 JTUCHUIIJIHHE «MareMaTHKa»

1. IlpouwsBomnass Qynkiuu. OnpeneneHue, 3agadydl  MPUBOIIIIME K  MOHATHIO
MIPOU3BOJIHOM.
[TpaBuna nuddepennupoBanus. Tadbmuia Mpou3BOIHBIX.
[TpousBogHas CIIOKHON (QYHKITHH.
. [Ipon3BoaHast HesBHOM (PYHKITHH.
. Jlorapudmuueckoe nuddepeHupoBanue.
Heonpenenéuupiii uaTErpas.
CBoiicTBa HeonpeenéHHOro HHTerpana. Tabauia HHTErpaioB
HenocpencrBeHHOE HHTETPUPOBAHUE.

9. MHHrerpupoBaHue MOACTAHOBKOM.

10. UHTerpupoBaHue 1Mo 4acTsm.

11. WnTerpupoBaHue palMoOHaIbHBIX (DYHKIHIA.

12. OnpenenéHHblil HHTErpal.

13. Meron oiCTaHOBKYU B ONPEAEIEHHOM UHTETpAJIE.

14. VnHTerpupoBaHue MO YaCTAM B ONpPEAEIEHHOM UHTErpase.

15. Iuddepenunanbubie ypaBHeHH. OCHOBHBIE TIOHATHSL.

16. Inddepennmanbaple ypaBHEHUS ¢ Pa3IeIEHHBIMU U C PA3IEIAIOIIUMUCS
IIEPEMEHHBIMH.

17. OngHopoanslie quddepeHraIbHbIe YpaBHEHUS.

18. Jluneitnsie nuddepeHanbHbIe ypaBHEHUS.

19. Iuddepennmanbabie ypaBHEHHUs 2-T0 MOPSAKA.

20. Knaccuueckoe onpeaeneHue BepOITHOCTH.

21. Teopemsl CII0KEHUS U YMHOKEHHS BEPOSITHOCTEN.

22. ®opmyna nonaHoi BepositHocTH. Dopmyra baiteca.

23. ®opmyna bepnynnu.

24. JlokanwpHasg U MHTErpalibHasi TeopeMbl MyaBpa-Jlannaca.

25. ®opmyna Ilyaccona.

26. Cny4aliHble BEJIMYHUHBI.

27. YucnoBble XapaKTEPUCTUKHU CITyYalHbIX BETUYHH.

28. OCHOBHBIE MIOHATUSA MATEMaTUYECKON CTATUCTUKH.

29. 3aKoHBI pacupeeiIeHHUs.

N

NG kW



7.4. MeToanuecKkue MaTepuaJibl, ONpeaesilolne nNpouexypbl OHeHUBAHUS 3HAHU,
YMEHUIl M HABBIKOB, M ONbITA JeSATEJbHOCTH, XapaKTEePU3YyIOIIUX dTanbl ()OPMUPOBAHUS
KOMIIeTeHIINH

TpeGoBaHusl K BHINOJHEHHIO TECTOBOIO 3aJaHUS

TectupoBaHue ABISETCS OJHUM U3 OCHOBHBIX CPEJICTB (POPMAILHOI'O KOHTPOJIS KaueCcTBa
o0yuyeHHs. ITO METO/, OCHOBAHHBIA Ha CTaHIAPTU3UPOBAHHBIX 33JaHUAX, KOTOPHIE MTO3BOJISIOT
U3MEPUTH NCUXOPHU3UOTIOIMUECKUE U JTUYHOCTHBIE XapaKTEPUCTUKH, a TAK)KE 3HAHUS, YMEHUS U
HaBBIKU UCIBITYEMOTO.

OCHOBHBIE IPUHIIMIIBI TECTUPOBAHUS, CIIETYIOIHUE:

— CBSI3p C LENSAMU OOYYEHHUS - €M TECTUPOBAHUS JOJDKHBI OTBEYATh KPUTEPUSM
COLMAJIBHOW MOJIE3HOCTH U 3HAYMMOCTH, HAyYHOU KOPPEKTHOCTH U OOIIECTBEHHOM MOIIEPKKH;

— OOBEKTUBHOCTH - HCIIOJB30BAaHHE B MEAArOTMUECKUX H3MEPEHHSIX 3TOr0 NMPHUHIIMIIA
IPU3BAHO HE JAOIMYCTUTh CyOBEKTUBHU3MA U MPEAB3ATOCTH B IIPOLIECCE ITUX U3MEPEHNUH;

— CIPaBEeAJIMBOCTh U TJIACHOCTH - OJMHAKOBO J00pOXKeNaTeNbHOE OTHOIIEHHE KO BCEM
o0yyaromuMcsi, OTKPBITOCTh BCEX OTaloB IpoLecca M3MEPEHHH, CBOEBPEMEHHOCTb
O3HAKOMJICHUS O0YYAIOIIUXCS C pe3yIbTaTaMu U3MEPEHHIA;

— CHUCTEMAaTUYHOCTh — CHUCTEMAaTUYHOCTb TECTHUPOBAHUN U CaMOIPOBEPOK KaKJOIr0
y4eOHOT0 MOJYJIs, pa3zena M KaXI0W TEMbl; BaXXHBIM acleKTOM JaHHOTO MPUHIUIA SBISETCS
TpeOOBaHUE PENPE3CHTATUBHOIO IPEACTABICHUS COAEPKaHUS y4eOHOro Kypca B COAEpIKaHUU
TECTa;

- TYMaHHOCTb U ATHUYHOCTb - TECTOBBIC 3aJ@aHMs U NIpOLEeLypa TECTUPOBAHUS JIOJIKHbI
UCKIIIOYaTh HaHECEHHE KaKOro-Iu0o Bpeaa oOydarolMMcs, HE JOIMyCKaThb YIIEMIICHUS HX TI0
HallMOHAJIbHOMY, 3THUYECKOMY, MaTepUAIIbHOMY, PACOBOMY, TEPPUTOPHAIIBHOMY, KYJIbTYPHOMY
U IpyT'UM IpU3HAKaM;

Baxneimum sBisieTcss NPUHIUI, B COOTBETCTBUU C KOTOPBIM TECThI JIOJKHBI OBITH
IOCTPOEHBI 10 METOJAMKE, OOeCleyHBaroIell BBHIOJHEHHE TPeOOBAaHUI COOTBETCTBYIOIIETO
(enepaabHOro rocyAapcTBEHHOro 00pa30BaTEILHOIO CTaHIapTa.

B TecTOBBIX 3a1aHUSAX UCTIONB3YIOTCS YETBIPE THIIa BOIIPOCOB:

— 3aKpbITast opMa - ABJISETCSI HauboJee pPaclpOCTPAaHEHHON M MpEeIaraeT HECKOJIbKO
JIbTEPHATHUBHBIX OTBETOB Ha IOCTaBJIEHHBIM Bompoc. Hampumep, oOydaromemycst 3agaercs
BOIPOC, TPEOYIOLINI aIbTEPHATUBHOIO OTBETA «J1a» WU «HET», «SIBJISETCS» WU «HE SBISETCS,
«OTHOCHUTCS» WM «HE OTHOCHTCS» U T.I. TecToBoe 3ahaHue, coepikallee BOIpoC B 3aKPbITON
dopme, BKIIOYaeT B ceOs OAMH WIIM HECKOJBKO NMPABWIBHBIX OTBETOB W WHOT/IA HA3bIBACTCS
BBIOOPOYHBIM 3aJjaHHeM. 3akpbiTasi (opMa BOIIPOCOB MCIOIB3YETCS TaKXkKe B TeCcTax-3ajayax C
BBIOOPOYHBIMU OTBETaMU. B TeCcTOBOM 3alaHuu B ATOM cCiy4yae CQOpPMYJIUPOBAHBI YCIOBHE
3aJaud U Bce HEOOXOIMMbIE HCXOJHBbIE NaHHbIE, a B OTBETaX MPEJCTABICHBI HECKOJIBKO
BapHaHTOB pE3yJIbTaTa PELICHUS B YUCIOBOM WM OykBeHHOM Bujae. OOyuarouuiicss AOIKEH
pELIUTh 33a4y U OKa3aTh, KAKOM 13 MPEJCTaBICHHBIX OTBETOB OH MOJYYHII.

— OTKphITasi ¢popma - BOIPOC B OTKPHITOH (GopMe MpeacTaBisieT co0oil yTBEep)KIeHHE,
KOTOpOoe HeoOXoauMo JomnoiaHuTh. JlaHHas ¢opma MoXeT OBITh IpeJCTaBlieHa B TECTOBOM
3aJaHiH, HATIpUMeEp, B BHJE CIIOBECHOTO TEKCTa, GopMyibl (ypaBHEHUs ), rpaduka, B KOTOPHIX
IPOMYIIEHBI CYIECTBEHHbIE COCTABIISAIOIINE - YACTH CJI0BA WM OYKBBI, YCIOBHbIE 0003HAUCHMS,
JVHAW WA U300paKEHHS SJIEMEHTOB CXeMbI U Tpaduka. OOydaromuiicss TOMKEH MO MaMSTH
BCTaBUTb COOTBETCTBYIOIME 3JIEMEHTHI B YKa3aHHBIE MECTa («IIPOIYCKN).

— YCTaHOBJICHHE COOTBETCTBHS - B JaHHOM cllydyae oOydvarouiemycs IpeJyulararoT JBa
CIMCKA, MEXY 3JIEMEHTaMHU KOTOPBIX CIIEyeT YCTAHOBUTh COOTBETCTBHE;

— YCTaHOBJIEHHE IOCJIEI0BAaTEIbHOCTH - MPEANOoJaraeT HEeoOXOAUMOCTh YCTAaHOBHTH
NpPaBUIBHYIO MOCJIE0BATEILHOCTD MPEAIaraéMoro CucKa cioB Ui (pas.

Kpurepun onieHk# 3HAHWI NPHU NPOBe/ICHUH TeCTHPOBAHUSA

OTMeTKa «OTJIMYHO» BBICTABJISIETCS NPU YCIOBUM MPABHIIBHOTO OTBETa HE MEHEE YeM
85% TecTOBBIX 3aJaHUI;



OTMeTKa «XOpOIIO» BBICTABISIETCS NPU YCIOBUU IPAaBUIBHOIO OTBETA HE MeHee yeM 70
% TECTOBBIX 3aJaHUT;

OTMmeTKa «yJIOBJIETBOPUTEIBHO» BBICTABIISIETCA NPU YCIOBHUU INPaBUIIBHOIO OTBETa HE
menee 50 %;

OTMmeTKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCSA IPH YCIOBUM IPAaBUIBHOIO OTBETA
MeHee yeM Ha 50 % TeCTOBBIX 3aJlaHHH.

PesynpTarel TeKymero KOHTPOJIS MCHOJIB3YIOTCS IPU NPOBEAEHUM IIPOMEXKYTOUHOM
aTTeCTalUU.

TpebGoBanus k pacueTHo-rpapuyeckoii padore (PI'P)

PT'P paGora — cpencTtBo NpOBEPKH YMEHHH NPUMEHSTH TOJYyYCHHBIC 3HAHHUS IS
pelIeHns 3a/1a4 ONPEIETICHHOTO TUIIA 110 TEME WM pa3felly.

PT'P pabGora mnpencraBiser coOOW OJAMH W3 BHAOB CaMOCTOSTEIBHOM pPabOTHI
oOyuatomuxcs. I1o cyTu — 3T0 U3710KEHHUE OTBETOB Ha ONPE/CICHHBIC TEOPETUYECKHE BOIIPOCHI
o y4yeOHOM AMCIMIUIMHE, a TaKXKe pelieHre mpakThdeckux 3amad. PI'P mpooasites st Toro,
YTOOBI Pa3BUTh y OOYYArOIIMXCA CIIOCOOHOCTH K aHalIM3y HAayyHOW M y4yeOHOU JUTepaTyphl,
yMeHHe 0000111aTh, CUCTEMAaTU3UPOBaTh M OLEHUBATh MPAKTUYECKUH U HAy4dHBIH MaTepual,
YKPEIUIATh HAaBbIKU OBJIAJCHUS IOHATHAMU ONIPEIEICHHON HAYKH U T.J.

[Ipu onierke PI'P paboTel mpenogaBaTes pyKOBOJACTBYETCS CICAYIOIUME KPUTCPUSIMHU:

- paOota ObuIa BBIITOJHEHA ABTOPOM CAMOCTOSITENIBHO;

- oOywaromuiics momo0pan TOCTATOYHBIN CIIMCOK JUTEPATYPhl, KOTOPBI HEOOXOAUM
JUISL OCMBICTICHUS TEMbI KOHTPOJIBHOM PaboTHI;

- aBTOp CyMeJl COCTaBUTh JIOTUYECKH OOOCHOBAHHBIN IJIaH, KOTOPBI COOTBETCTBYET
MOCTaBJICHHBIM 3371a4aM U C(OPMYITMPOBAHHOMN 1IEIH;

- o0yuarouuiicst mpoaHaaIu3upoBall MaTepua,

- oOyuaronmiicsi cymesn 000CHOBATh CBOIO TOUKY 3PEHUS;

- KOHTpOJIbHAs paboTa 0pOopMIICHA B COOTBETCTBUE C TPEOOBAHUSIMU;

- aBTOp 3allUTWJI KOHTPOJbHYIO pPabOTy M YCHENIHO OTBETHJ Ha BCE BOMPOCHI
npenoaaBaTes.

PI'P pabota, BeIONHEHHAss HEOPEKHO, 0e3 COOMIOACHUS MPaBUII, IPEIBIBISIEMBIX K €€
0 OpMIIEHHIO, BO3BpAaIAcTCsl 0€3 MPOBEPKU € yKa3aHMEM IMPUYHH, KOTOpPHIE IOBOASTCS M0
oOyudaromerocs. B aToM ciydae KOHTposibHAst paboTa BBIIOIHAETCS TOBTOPHO.

Bapuant PI'P paGoTbel BbIgaeTcsi B COOTBETCTBUU C MOPSAJKOBBIM HOMEPOM B CIHCKE
CTY/ICHTOB.

Kpurepun ouenku 3HaHuil npu Hanucanuu PI'P

OTMeTKa «OTIMYHO» BBICTABIsIETCS OOydYaromeMycs, MOKa3aBIIeMy BCECTOPOHHHE,
CUCTEMaTU3UPOBaHHbIE, INTyOOKHEe 3HaHUs BonpocoB PI” paboThl 1 yMeHHE yBEPEHHO PUMEHSTh
X Ha TMpaKTHUKE MPHU PEIICHWHM KOHKPETHBIX 3a/]ay, CBOOOIHOE M TMpaBHIbHOE 00OCHOBaHWE
IIPUHATBIX PELICHUM.

OTMeTKa «XOpOILI0» BHICTABISAECTCA OOyYaroIIeMycsi, €CId OH TBEPAO 3HAeT MaTepHall,
IPaMOTHO U 1O CYILIECTBY HU3JIaraeT ero, yMeeT IPUMEHATD [T0JIyY€HHbIE 3HAHUSI Ha IIPaKTUKE, HO
JIOTTYCKaeT B OTBETE WJIM B PELIECHUHU 33]]a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET YCTPAHUTh
C TIOMOIIIBIO JTOTIOJHUTEIBHBIX BOIIPOCOB IMpENogaBaTes.

OTMeTKa  «yIOBJIETBOPHUTEIHHO»  BBICTaBIseTCS  oOydaromeMycsi, TOKa3aBIIEeMY
(parMeHTapHBIN, pa3pO3HEHHBIN XapaKTep 3HaHUH, HETOCTATOYHO MPABHIBHBIE (HOPMYITUPOBKU
0a30BBIX MOHATHI, HAPYIICHUS JOTHUYECKON MOCIEeI0BATEIbHOCTH B MU3JI0KEHUH MIPOTPAMMHOTO
MaTepuasa, HO MpPU ITOM OH BJIQJIEET OCHOBHBIMHU MOHSATUSMHU BBIHOCHMBIX Ha KOHTPOJIBHYIO
paboTy TeM, HEOOXOAUMBIMH JIsl JajbHEHIIero oOy4eHus U MOXKET MPUMEHSTh MOJy4YeHHbIC
3HAHUS 110 00pa3ily B CTAaHIAPTHOM CUTYalUH.

OTMeTKa «HEYOBJIETBOPUTEIHLHO» BBICTABISETCS OOydYaromeMycsi, KOTOPBI HE 3HAeT
OobIIel YacTW OCHOBHOTO COJEP)KaHUS BBIHOCUMBIX Ha PIT paboTy BOmMpocoB TeM
TUCIUIUIMHBL, TOMyCKaeT rpyObie OmMOKH B (OPMYITUPOBKAX OCHOBHBIX MOHATUN U HE yMEET
UCIIOJIb30BaTh MOJYyUYEHHbIEC 3HAHUS.



Kputepun oneHku 3HAHUH HA IK3aMeHe

DK3aMeH MOKET MTPOBOJIUTHCS B (hOpME YCTHOTO orpoca 1o Ouseram (Bompocam) uiu 6e3
OuieToB, C MpeABAPUTEIBHOW TOATOTOBKOW WM 0€3 TOATOTOBKH, IO YCMOTPEHUIO
npenoAaBaTesiss. JK3aMeHaTOp BIIpaBe 3aJaBaTh BOMNPOCHI CBEpX OwWiera, a Takke, MOMHMO
TEOPETUIECKUX BOIPOCOB, JaBaTh 3a7a4u O MPOrpaMMe JaHHOTO Kypca.

DK3aMeHAIlMOHHBIE OwmJIeThl  (BOMPOCHI) YTBEPXKIAIOTCA HA 3acelaHud  Kadeapbl
Y TIOJITUCHIBAIOTCS 3aBEAYIOIUM Kadeapoil. B Ouiere momKHO coiep aThcs He Ooyiee Tpex
BOMPOocoB. KOMITJIEKT 3K3aMEHAIMOHHBIX OWJIETOB IO AMCIMIUIMHE JOJDKEH cojepkatb 25—30
OWIIETOB.

DK3aMeHaTOp MOXKET TMPOCTaBUTh H5K3aMeH 0e3 oIpoca WM CcoOeceloBaHusl TeM
CTYJIEHTaM, KOTOPbIE aKTHBHO y4aCTBOBAIA B CEMUHAPCKHUX 3aHATHUSAX.

OTMeTKa «OTJIMYHO» - CTYJEHT TJIyOOKO W MPOYHO YCBOWJI BECh MPOTpaMMHBIN
MaTepuai, UCUepIbIBAOIIE, MOCIEA0BATEIHHO, TPAMOTHO M JIOTUYECKU CTPOWHO €ro M3Jaraer,
TECHO YBS3bIBACT TEOPUI0 C NpakTHKoi. CTyNeHT He 3aTpyAHseTcs C OTBETOM Ipu
BUJIOM3MEHEHHUH 33/IaHUs, CBOOOHO CIIPaBIISIETCS C 3a7adyaMu, 33aJaHUSIMU U JPYTHUMH BHUJIaMU
NPUMEHEHUs 3HAaHUM, MOKa3blBae€T 3HAHUS 3aKOHOJATENIbHOTO M HOPMAaTHUBHO-TEXHHYECKOTO
MaTepUajIoB, NPaBUILHO OOOCHOBBIBAET TMPHUHSTHIC PEIICHHs, BIAJCET PAa3HOCTOPOHHUMU
HaBbIKAMU U TpPUEMaMHU BBIMIOJIHEHUS TPAKTUYECKUX paboT, oOHapyXUBaeT YMEHHE
CaMOCTOATENIEHO 000011aTh ¥ U3JIaraTh MaTepHal, He TOIyCKas OMIMOOK.

OTMeTKa «XOpOWIO» - CTYIEHT TBEpJO 3HAET MPOrpaMMHBIM MaTepuan, rpaMOTHO U 1O
CYIIECTBY M3JIaraeT ero, He JOMyCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC, MOKET
MPaBWJIBHO MPUMEHATHh TEOPETUYECKUE TMOJIOKEHUS U BiaJileeT HeOOXOTUMBIMU HAaBBIKAMH TPU
BBITIOJTHCHUH MTPAKTUICCKUX 3aJIaHUH.

OTMeTKa «yJIOBJIETBOPUTEIHLHO» - CTYIEHT YCBOMJI TOJIBKO OCHOBHOW MaTepual, HO He
3HAET OTMIEIBHBIX JIETANICH, JOMyCKAeT HETOUHOCTH, HEOCTATOYHO MPABWIIbHEIE (JOPMYITUPOBKH,
HapylIaeT IOCJICIOBATEILHOCTh B W3JIOKEHUU TPOTPAaMMHOTO MaTepuaia W HCIBITHIBACT
3aTpyIHEHUS B BHIMOJTHEHUH MTPAKTHYECKHUX 3aJaHH.

OTMeTKa «HEYJOBJICTBOPUTEIBHO» - CTYJCGHT HE 3HAeT 3HAYUTCIBLHOM 4YacTh
MPOrpaMMHOTO MaTepHala, JOMYyCKaeT CYHIECTBEHHbIE OIIMOKH, ¢ OONBIIUMH 3aTPyIHEHUSIMU
BBITIOJTHSET MPAKTHICCKUE PAOOTHI.

Kputepun ocBoeHus1 OH/IaliH Kypca
[Tpumensiercst 100-0anpHas cucTeMa OIeHUBAHMS

Jlnamna3oHbl KAkl OICHUBAHUS OrueHka nponuchIo
(100-6anpHas 1mKasa)
90-100 OTanaao
75-89 Xopol1o
60-74 Y 1OBJAETBOPUTEITHHO
0-59 HeynoBieTBopuTeIbHO

8.YuebHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecnieyeHHe TUCHUILTUHBI

8.1. OcHoBHas JuTEpaTypa

1. Iémuna T.M. MaremaTtudeckuil aHayin3 AJis 9KOHOMHUCTOB. [IpakTukym[DneKTpOHHBIN
pecypc]: yae6noe ocoome / T.U. JIémuna, O.I1. llleBskoBa. — M.: UTHOPA-M, 2016. -365 c. -
OBbC «Znanium.com» - Pexxum goctymna: http://znanium.com/catalog.php?bookinfo=486418

2. Kypc Boicmieit matematuku. Y. 1 [DnekTporHbId pecypc]: yueonuk / M.K. beganokos
u 1p. — Maiixon: Marapun O.I'., 2013. — 384 c. — Pexxum nocryna:

http://lib.mkgtu.ru:8002/libdata.php?id=2000047917




3. Kypc Beicmieit matematuku. Y. 2 [Onekrponnsiii pecypce]: yueonuk / M.K. benanokos
u ap. — Maiikon: Marapun O.I., 2013. - 279 c¢. - Pexum pgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

8.2. lonosiHHUTEIbLHAS JIUTEPATypPa

4. Humaues, B.C. Bwicmias matemaTtuka [DnekTpoHHBINH pecypc]: yueOnuk / B.C.
[Munaves. - MockBa: UTH®PA-M, 2019. - 479 c. - OBC «Znanium.com» - Pexum nocryma:
http://znanium.com/catalog/product/990716

5. benwpko U.B. Teopus BepossTHOCTEN, MaTEMAaTUYECKasA CTATUCTUKA, MATEMATHYECKOE
nmporpaMmMupoBaHue [ DIeKTpOHHBIN pecypc]: yuedHoe nocodue / benbko 1.B., Mopo3osa .M.,
Kpumranosuy E.A. — M.: UH®PA-M, Hog. 3nanue, 2016. - 299 c. - 3BC «Znanium.comy -
Pexxum noctyma: https://new.znanium.com/catalog/product/542521

8.3.UnpopmManmoHHO-TEJTIeKOMMYHUKALIMOHHBbIE pecypchbl ceTd « UHTEepHET»

- O6pazoBarensubiii mopran ®I'BOY BO «MI'TY» [DnektponHslii pecypc]: Pexxum
noctyma: https://mkgtu.ru/

- EnmHoe oxHO [noctyna
http://window.edu.ru/

- CoBpemennas mudpoBas oOpaszoBarenpHast cpena B PO (CHOC): Pexxum nmocryma:
https://online.edu.ru/

- Onnaitn kypc «MartemaTnueckuil ananusy: Pexxum gocrymna:
https://www.lektorium.tv/matematicheskij-analiz - pecypc mOMOXET U3yYUTh YHUBEPCUTETCKUMA
KypC MaTeMaTH4YecKOro aHajiH3a, pa3oopaTbcs B PEIIEHUH OCHOBHBIX 3aj[ad M MOATOTOBUTHCS K
9K3aMeHaM I10 BBICIIEH MaTeMaTHhKe, MOXKHO peliaTh MpUMEpPhl BMECTE C aBTOpPaMU B yA00HOM
dopmare - mpocMaTpHBasi BUICOPOIMKH WK U3ydas IpyrHe MaTepHalsl Kypca.

- http://www.mathprofi.ru/ - pecypc mnpemaHasHaueH [UIsl CTYICHTOB TEXHUYECKHX,
SKOHOMHMYECKUX ¥ TYMaHUTApHBIX crhenuanbHocTel. Kaxknplii, KTO OcCBaMBaeT BBHICIIYIO
MaTeMaTHKy, HaiJeT HEMaJl0 TOJE3HBIX Y4YeOHBIX MaTepHaliOB, HM3JIOKEHHBIX B IOCTYITHOU
dopme.

- https://www.webmath.ru/ - MaremaTHYecKkue OHJIAWH CEPBUCHl IS TTOMOIIU
HIKOJIFHUKAM U CTyJIEHTaM C PeLIeHHEeM 3aJad Mo MaTeMaTHKe, (PU3HKe, TEOPUU BEPOSITHOCTH U
MHOTHM JpyTuM npenmMeTam. Ha caiite mpeacTaBieHO MHOTO OHJIAHH KaJIbKYJISATOPOB.

- https://math.semestr.ru/ - oHJaiH KaTbKYISATOPHI IO PA3IMYHBIM pa3eiaM MaTeMaTHKH.

K oOpa3oBaTenbHBIM pecypcam: Pexum goctyna:

9. Metoauyeckue yKa3aHus JJiA 00y4alOUIUXCS 10 OCBOEHUIO TUCHUIIMHBI (MOIYJIA)

ncuuciaeHue QyHKIHMA
OJIHOM IIEPEMEHHOMI

nuddepenmupoBanus. [IponsBoaHas
CJIO)KHOM 1 00paTHON (YHKUUH.

No Paznen PaccmatpuBaeMbie BOIIPOCHI MeTtonabl
o0ydeHus
1. | Juddepenmansuoe OcCHOBHbIE TIPaBUIIA pelieHue 3a1ay;

paboTa ¢ KHUTOMH;
OHJIAWH-KYpC

UCYHUCIICHNE PYHKIUH
OJIHOM MEePEMEHHOMU

2. | udbdepennmanbaoe [Tonsitne muddepennmana QyHKIUYU, | pelICHUE 3a1a4;
ucuucienue QyHkuuii | ero rE€OMETPUYECKHUN CMBICII. | paboTa ¢ KHUTOM;
OJTHOM TIEPEeMEHHOM [Ipumenenue nuddepenuana B | OHJIAH-KYPC

PHUOIMKEHHBIX BBIUHCICHHSIX.
3. | Auddepennnansuoe Pemienue npuknaaHeix 3a1a4 pelIeHne 3aay;

paboTa ¢ KHUTOH;
OHJIAH-KYpC

NHuTerpansHoe
UCYHCIICHUE

Heonpenenennslii unTerpan. OCHOBHbIE
METO/bl HHTEIPUPOBAHHUSI.

peleHue 3aaaq;
paboTa ¢ KHUTOM.




NHuTerpansHoe
UCYHCIICHUE

Omnpenenennbiii  uHTerpan. ®opmyia
Herorona-Jletiouuta. 3amena
IIEPEMEHHOMN U bopmymna
UHTCTPUPOBAHUSA 0  4acTsIM B
ONPEECIIEHHOM MHTErpase.

pellIeHne 3a1a4;
paboTa ¢ KHUTOMH;
OHJIAH-KYpC

HuddepennnanbHbie
YpaBHEHHS

OcHOBHBIE TIOHSTHSL.
JuddepeHnmanpaple  ypaBHEHHS  C
pa3fenCHHBIMU M C Pa3ICNIIOUMMHUCS
NepEMEHHBIMH. OnHoponHbIe
nuddepeHnraibHbIe ypaBHEHUS.
JIuneiinbie muddepeHnranbHbIe
yYpaBHEHHSI.

pellIeHne 3a1a4;
paboTa ¢ KHUTOM;
OHJIANH-KYpC

Juddepennmanbubie
ypaBHEHHUSI

Juddepennmanpabie
BTOPOTO  TOPSJIKA,
MOHMKCHUE CTETICHHU.
NPUKJIAIHBIX 33124

YpaBHEHUSA
JIOTyCKarolue
Permenue

pelieHue 3aaay;
paboTa ¢ KHUTOi;
OHJIAH-KYPC

OCHOBHBIE TIOHATHSA U
TEOPEMBI TCOPUHU
BEPOATHOCTEMN

Knaccuueckoe onpenenenue
BeposATHOCTH. CBOICTBA BEPOSTHOCTH.
OneMeHTbl KOMOMHATOPUKH.
["eomeTpruecKasi BEpOSITHOCTb.

pelieHue 3aaay;
paboTa ¢ KHHUTO.

OCHOBHBIE TIOHATHSA U
TEOPEMBI TCOPUHU
BEPOATHOCTEMN

Cymma 1Byx coOwithii. Teopema
CIIOKEHUS BEPOATHOCTEN
HECOBMECTHBIX COOBITHH.
[IpousBenenne coOBITUH, YyCIOBHas
BEPOSITHOCTb. TeopeMa  yMHOKEHHS
JUIS 3aBHCHMBIX COOBITHIA.
HezaBucumebie coObITHSI.
Teopema YMHOXEHUS
HE3aBUCHUMBIX  COOBITH.
IIOJIHOM ~ BEPOATHOCTH.
baiieca.

TUISL
®opmyna
Dopmyiibl

pelieHue 3aaay;
paboTa ¢ KHHUTO.

10|

OCHOBHBIE MIOHATUSA U
TEOPEMBI TEOPHUH
BEPOATHOCTEMN

®opmyna bepuynnu. Hanbonee
BEPOSITHOE YHCIIO YCIIEXOB. JIoKanbHas
U MHTErpaiibHas Teopemsl Myaspa-
Jlammaca. @opmyna IlyaccoHa.

peleHue 3a1ay;
paboTta ¢ KHUTOM.

11]

CrnyualiHble BEJIMUUHBI

3aKkoH pachapenereHusi BepOsITHOCTEH
JIUCKPETHOM  CIIy4YalHOM  BEJIMYMHBI.
MHOroyrojapsHuK pacupeneneHus.
bunomuansHOE pacnpeneneHue,
pacmnpeaenenue [lyaccoHa AHUCKpETHBIX
CITy4YaiHbIX BEJUYHH.

pelIeHue 3a1aq;
paboTta ¢ KHUTOM.

12]

CnyualiHble BEJIMUUHBI

MaremaTtuueckoe OXXHUJAaHUE
JIUCKPETHOM  CIIy4YalHOM  BEJIMYMHBI.
CsoiicTBa MaTeMaTHUYECKOTO
oxunanus. Jlucnmepcus JITHUCKpPETHOM
ciayvyaiiHol — BennuumHbl.  CBolcTBa
nucnepcuu. CpeaHee KBaJpaTHYECKOE
OTKJIOHCHHE.

pelIeHue 3a1aq;
paboTta ¢ KHUTOM.

13]

CiyyaliHble BEJIMYMHBI

OyHKIMSA pacnpeneneHus
BEPOSITHOCTEW CIIy4aliHOW BEJIMYUHBI,
eé CBONCTBA. [InoTHOCTH
pacupeeneHus BEPOSITHOCTEN

pelIeHue 3a1ad;
paboTa ¢ KHUTOM.




HENPEPBIBHOW CIIy4YallHOW BEJIMYWHBI,
e€ CBOICTBA.

YuciioBble XapaKTEPUCTUKHU
HEMPEPBIBHBIX CIYYalHBIX BEJIUYHH.

14} OcHoBbI Bapuanuonsnsle psasl. OMOupuyeckas | pelieHue 3ajad;
MaTeMaTHYeCKOM (byHKLUS pacnpeesieHus U ee paboTa ¢ KHUTOM.
CTaTUCTUKH cBoiicTBa. ['paduueckoe n3o0paxenue

BapHUALMOHHBIX PSI0B.

15] OcHoBbI Yucnossie XapaKTEPUCTUKHU | pELICHUE 3a/1a4;
MaTeMaTHYeCKOM BapHUaLlMOHHBIX PAIOB: cpenHsst | paboTa ¢ KHUTOM.
CTaTUCTUKH apudmernyeckass, MoJa U MeEAHAHA,

JMCIIepCHs, CpeiHee KBaJApaTHYECKOe

OTKJIOHEHHUE, KOX(PPHUIMEHT BapHAaIlWH,
HayaJlbHblE U LEHTPAJIbHbIE MOMEHTHI,
aCUMMETPHUS U DKCIIECC.

[ToHsITHE MHTEPBATBLHOTO OLICHUBAHUS
napameTpoB. JlOBepUTENbHBIN
WHTEpBaJ JJIs1 OLICHKH
MaAaTEMATHYCCKOT'O OXKUAaHUA
HOPMAaJIBHOTO pacIpeesieHUs Ipu
n3BecTHOM O . [IpoBepka
CTaTUCTUYECKUX runore3. Kpurepuii

16 OcHOBEBI
MaTEMATUYECKOU
CTaTUCTUKU

peleHre 3a1a4;
paboTta ¢ KHUTOMH.

y4 ’ K. ITupcona.

10. [Mepevyens MHPOPMATMOHHBIX TEXHOJIOTH, HCIOJIb3YeMbIX NPH OCYIIECTBICHUH
o0pa3oBaTeJIbHOTO TMpolecca MO AWUCHUIUIMHE (MOAYJ0), BKJIWYasg MepeyeHb
NMpOrpaMMHOro ofecmedeHuss W HHPOPMANHOHHBIX CHPABOYHBIX cHCTeM (mpH
HEe00XO0UMOCTH)

WNHudpopmanroHHble TEXHOIOTUH, UCTIONIb3YEMble IIPU OCYIIECTBICHUH 00pa30BaTENIbHOIO
npoliecca 1o JUCHUILIMHE, T03BOJISIOT:

- OpraHM30BaTh INpolLecc 00pa3oBaHMs MyTEM BHU3YyaJIM3alMU H3ydyaeMoW HMHPOpMAaLUU
MOCPEACTBOM MCIOJIB30BaHUS PE3EHTALNN, YUEOHbBIX (PUITBMOB;

- KOHTPOJIUPOBATh Pe3yJIbTaThl 00yUeHHsI Ha OCHOBE KOMIIbIOTEPHOI'O TECTUPOBAHMUS;

- aBTOMAaTU3UPOBAaTh pACUEThl AHAIUTHYECKUX IIOKa3aTeliel, MpeayCMOTPEHHbIE
pOrpaMMOil HayyHO-HUCCIIe10BaTeIbCKON pabOThI;

- aBTOMATHM3HMPOBATH TOWUCK WHGOPMAIMU TMOCPEICTBOM HCIOIB30BAHUS CHPABOYHBIX
CHCTEM.

10.1. IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 O0ecIeYeHUs

1. Microsoft Office 2010 Homep npoaykra 14.0.6024.1000 SP1 MSO (14.0.6024.1000)
02260-018-0000106-48095

2. Adobe Reader 9 becrimatHo

3. OC Windows 7 Ilpodeccuonansuas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, 6eccpounblit

4. Open Office 4.1.5, Apache 01.02.2019, nunen3ust LGPL.

5. 7-zip.org GNU LGPL



10.2.]1epevyeHb He0OXOAUMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
Kaxnprit  oOydvaromuiicss B TeueHHWE Bcero mepuoja oOydeHus oOecreueH
WHIAWBUAYAJIbHBIM HCOTPaHUYCHHBIM JOCTYIIOM K 3JI€KTpOHHO-6I/I6JII/IOT€‘IHBIM CHUCTEMAaM:

1. IPRBooks. ba3oBasi KOMIEKIMS: 3JIEKTPOHHO-OMOIMOTEYHAs cucTema: CalT /
OO0miecTBO ¢ orpaHM4eHHONW OTBeTCTBeHHOCThIO Kommanus "Aii [Im Ap Menua". — Capartos,
2010. — URL: http://www.iprbookshop.ru/586.html - Pexum pnocrtyma: s 3aperucTpup.
I10JIb30BATENEH.

2. Znanium.com. ba3oBasi KOJIEKIH: 3JEeKTPOHHO-O0MbIoTeuHas cucrema: caiit / OO0
"Hayuno-uznarenbckuii ientp Muadppa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog .
- Pexum nocryna: aiis 3apeructpup. mojib30BaTescH.

Hns  obOywaromuxcsi obecriedeH JoCTyn  (yHAJIEHHBIA JIOCTYN) K  CIEIYIOUINM
COBPEMEHHBIM MpOEeCCHOHATIBHBIM 0a3aM JaHHBIX, HH(POPMAIMOHHBIM CIPAaBOYHBIM U
MIOMCKOBBIM CHCTEMAaM:

1. eLIBRARY.RU: Hay4Has siexkTpoHHas OmOimoreka: caT. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexum moctyna: amst 3aperucTpup. moab30BaTenei.

2. CYBERLENINKA: Hay4yHas snekTpoHHast Oubnumoreka: caiit. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexum moctyna: asist 3aperucTpup. moab30BaTeNeH.

3. HammonaneHast anektponHas Oubnmoreka (HOB): denepanbHas rocyaapcTBeHHas
uHpOpMaLMOHHAs cHcTeMa: calT / MunHucTepcTBO KyabTypbl Poccuiickoit ®eneparmn,
Poccuiickas rocynapctBenHas 6ubnuoreka. — Mocksa, 2004. - URL: https://H36.pd/. - Pexum
JOCTYTIA: IS 3aPETUCTPUP. NOIB30BaTEICH.

4. EcTecTBeHHO-Hay4YHbI 00pa3oBaTeNbHBIN TOpTal: CalT / MHUHHCTEPCTBO HAyKH H
Beiciiero  oOpaszoBanust Poccuiickoit  ®emeparmu. — Mocksa, 2002. - URL:
http://www.en.edu.ru/# blank.

5. Eaunoe okHO JocTyna K MHQOPMAIIMOHHBIM pecypcam: cat / MUHUCTEPCTBO HAYKH U
BhIcIero obpasoBanust Poccuiickoit @eneparnym. — Mocksa, 2005. - URL: http://window.edu.ru/

11. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bI HEe00X0 MO bif) 3
oCylIecTBJIeHHs 00Pa30BaTeILHOIO NMpolecca mo JMCUMILIHHE (MOTYJII0)

HanMenoBanus crienuaibHBIX OcHalllEHHOCTb [lepeueHb TUIIEH3MOHHOTO
MMOMELIEHUI U OMEILICHU I CHEIMANIbHBIX TIOMEIIEHUH U | TPOrPaMMHOTO 00ECTICUCHHSI.
JUISL CAMOCTOSATEIILHON PabOThI HOMEIIECHUN JUIS PexBU3HUTHI MOATBEPHKAAIOIIETO

CaMOCTOSITEIbHON pabOThI JOKYMEHTa
CrennaibHble TOMEIICHUS
Y4eOHble ayTuTOpUN AT [lepenocHoe CBobOomHO  pacmpocTpaHseMoe
MIPOBENICHUSI 3aHATUN MYJBTUMEIUITHOE (6becrutatHoe  HE  Tpedyrolee
JEeKIMOHHOro Tuna: ayz. 3-12, | obopynoBanue, 10CKa, JULEH3UPOBaHUs) IPOrpaMMHOE
3-15, agpec: MeOenb IS ayIuTOPUA. oOecrieueHue:
r. Maiikon ya. [lymikuna,177 1.Oneparmonnas cucrtema Ha
6ase Linux;
2.0¢uchsiii naker OpenOffice;
3.I'padpuueckuit maker Gimp;
4.BeKTOpHBIN penakTop
Inkscape
[TomernieHus 17151 CAMOCTOSITETIbHON paboThl
Y4eOHble aynuTopuu Asst [TepeHocHOe MynbTUMENN- CBOOOJTHO pacHpoOCTpaHsIeMOe
3aHSATUN CEMUHAPCKOTO TUIA, | HOE€ 000PYIOBaHME, TOCKA, (becratHOE HE TpeOyroIIee
CaMOCTOSITENIbHOM pabOThI: Me0enb A ayTuTOpHid, JTUIICH3UPOBAHUS)




ayn. 3-20, 3-10, agpec: 1.
Maiixorr,

ya. [lepBomaiickas, 210
Jlist camocTosSTeNhbHOM
pabOTHI-YUTANILHBIH 3a:
yi. I[lepBomaiickas ,191,
3 aTax.

porpaMMHOE 0OecIieueHHe:
1. OnepanuoHHas cuctema Ha
0aze Linux;

2. OducHbIf MaKeT
OpenOffice;

3. I'padmueckmii maket Gimp;
4. BeKTOpHBIN peaaKTop
Inkscape




12. lonosiHeHHWsI U M3MeHeHHsI B paboueil mporpamMmme

32/ y4eOHBIi rojg

B pabouyto nporpammy

(HauMEeHOBaHUE TUCITUTLIINHBI)

JUUISl HATIPaBJICHUS (CTICTIHAIBHOCTH)

(HOMep HarpaBiieHUs (CTICIHATEHOCTH)

BHOCATCA CICAYIOIINEC JOITOJIHCHUA U U3MCHCHUS .

I[OHOJ'IHGHI/IS[ 1 U3MCHCHUS BHEC

(momxHOCTH, ©.1.0., MOAINCH)

Pabouas nmporpamma nepecMoTpeHa 1 0100peHa Ha 3acejaHuu Kadeapsl

(HaumeHoOBaHUe Kadeapbl)

« » 20 T

3aBenyroumii kadeapoit

(monmuce) (®.1.0.)
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