MuHHCTEPCTBO HAYKH M BbIicliero oopazosanus Poccuiickoii ®eaepanuu
denepanbHOE roCyIapCTBEHHOE OI0KeTHOE 00pa30BaTe/IbHOE YUpeKIeHne
BBICILIET0 00pa30BaHUA
«CeBepo-OceTHHCKNH TOCYIaAPCTBEHHbI YHUBEPCUTET
umenu Kocra JleBanosuua Xeraryposa»

PABOYAS ITPOI'PAMMA IUCHUIIJIMHBI

«BpICcIIass MaTeMaTHKA»
Hanpagpnenue noaroroBku 38.03.01 DxoHomuka
[Tpoduinb MoaroToBKU

«OKOHOMUKA U (PUHAHCHI»

KBanudukanus (cTeneHb) BoITyCKHUKA — OaKaiaBp

®opma 00y4eHHUS - OUHAS

I'ox Hayana moarotosku - 2024

Vr1Bepxkaena B cocrase OIIOIL.
CocraButenb: T01EHT Kadenpsl anreOpsl U aHanm3a, K.3.H., Xyraesa JI.T.

Bnagnkaskas 2024



1. CTpykTypa, u 0611as1 TPYA0EMKOCTh JTUCUHILTHHBI

OO01mast TpyA0€MKOCTh JUCHIHUTUINHBI COCTABIISIET 7 3a4eTHHIX equHMII (25249aca).

Ounas popma 00ydeHHS
Kypc 1
Cemectp 1,2
Jlexuuu 18/18
[TpakTrueckue (cCeMHUHAPCKUE) 3aHATHS 36/18
JlaboparopHbIe 3aHATHS -
Koncynbranuu -
HToro ayAuTOpHBIX 3aHATHH 90
CamocrosiTenpHas padbora 18/108
KypcoBas pabota -
3ayeT ¢ OLIEHKOH +
DK3aMeH 36/-
OO111ee KOJIMYECTBO YACOB 252

2. Iletn ocBoeHHS JUCHHUILIHHDBI

- 00y4yeHHE OCHOBHBIM MAaT€MaTH4YECKUM  MeETOJaM, HEOOXOAMMBIM Ui aHauu3a |
MOJIEJMPOBAaHUS IKOHOMUYECKHUX IIPOLIECCOB;

- BOCIIMTaHUE JOCTAaTOYHO BBICOKOM MAaTEMaTU4YECKOM KYJIbTYpbl: SCHOE€ IIOHMMaHHUE
HE00XO0/IMMOCTH MaTeMaTUYeCKON COCTABIIAIONIEH B 00IIel MOATOTOBKE CTYIEHTOB;

- BbIpaOOTKa IMPEJCTABICHUS O POJIM U MECTE MATEMATUKHN B COBPEMEHHOW LIMBUIIN3ALUU U
B MUPOBOH KYJIBTYPE,

- yYMEHHE JIOTHYECKH MBICIUTh, OINEPUPOBATh C aOCTPAKTHBIMH OOBEKTaMH U OBITH
KOPPEKTHBIM B yMOTPEOJEHUH MaTeMaTHUYECKUX MOHATUN U CUMBOJIOB JJISI BBIPAKCHUS
KOJIMYECTBEHHBIX U KAYE€CTBEHHBIX OTHOLIECHUH;

- OBJIaJICHUE MaTEMaTUYEeCKMMH METOJAaMU Ui pELICHUs SKOHOMMYECKUX 3aJady |
NpUOOpPETEHNE HABBIKOB HCIOJIb30BAaHUS YHUBEPCAJIBLHOTO IOHSATUIHHOIO ammapara |
HIMPOKOT0 apCceHaja TEXHUYECKHUX NPUEMOB MAaTEMATUKH IpU JAIbHEHUIIEM HU3YYEHHH
npOo(UIBHBIX AUCUUILIINH, TOCTPOCHUM MATEMaTUYECKUX MOJENEH Pa3IUYHbIX SBICHHUM
U IIPOLIECCOB B DKOHOMHUKE,

JlocTuxkeHne 3THX 1elieil oOecreynBaeT BhIMYCKHUKY MOTyYeHUE BBICIIET0 MPO(hecCHOHATBHO
PO UIMPOBAHHOTO 00pa3oBaHus U 00JaaHUE TIEPEUNCICHHBIMHI HIKE KOMIETeHITUAMHA. OHH
CHOCOOCTBYIOT €r0 COLMATbHOW MOOWIBHOCTH, YCTOMYMBOCTU Ha PHIHKE TPYyJa U YCIHEIIHON
paboTe B caMbIX pPa3HOOOpa3HBIX cdepax (HAydHO-HUCCIEAOBATENIbCKAs JESITEIbHOCTD,
aHaMTUYeCKas MOAEPKKA MPOIECCOB MPUHATHS PEIICHUN TSl YIPaBIEHUS MPEATNPUATHEM U
pod.).

3. Mecto aucuuminnsl B cTpykrype OIIOII

JucnunamHa «BpIcmias MmaTeMaTrKay OTHOCHUTCS K aucnuiuimHaM biok 1. O0s3aTenpHas 4acTh,
b1.0.08
W3ydeHne MaHHOW AUCUMUIUIMHBI 0a3upyeTcs Ha CIEIYIOIINX TUCIUILUIMHAX: «ANre0pa 1 Hadaia

aHanmu3a», «l'eomerpus» (mporpamMma cpenHeil  00mieoOpa3oBaTeNbHON  IMIKOJBI) WM
COOTBETCTBYIOLMX MAaT€MaTHUYECKHX TUCHMIUIMH CPeIHEro mpoeCCHOHAIBLHOIO 00pa30BaHMUS.



CryneHTbl JOJDKHBI BIaJeTh 3HAHUSAMH M KOMIETEHLUSMH, COOTBETCTBYIOIIMMH IIKOJIbHON
IIporpaMMe o MaTeMaTHKeE.

3HaHus, TOJIyYEHHbIE IPU M3YYEHUU JUCHMIUIMHBI «BbICias MaremaTHka» MOI'YT OBITh
UCIOJIb30BaHbl IIPU M3YYEHUM KypcoB «PHUHAHCOBas MaTeMaTuka», «MHKPOIKOHOMUKAY,
«DKOHOMETpHKaY, «MaKpO’IKOHOMHKa» U Jp.

4. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS JUCHMILIHHbI
Komnerenmuu oby4aromierocs, GOpMUpyEMbIC B pE3yJIbTaTe OCBOCHUS JUCIIUTLINHBIL.
B pesynpraTe M3yuyeHHsS NUCUUIUIMHBI OOYyYaroUIMiics TOJKEH 00JajaTh CIeAYHOIIMMHU
KOMIIETCHIIUSIME (pe3yabTaTaMH OCBOCHHSI 00pa30BaTEIbHON IPOTPaMMBI):
- CrocoOeH OCyIIeCTBIISATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 HH(POPMAIUH,
NPUMEHSITh CHCTEMHBIN TIOJXO0JT IJIsl PEIICHUs mocTaBieHHbIX 3a1a4 (YK-1).

KoMnerenuuu oﬁyqalomerom, (l)opanyeMLIe B pe3yJibTaTe OCBOCHUSA NTUCHUITIJIMHBI
«BpIci1as MmaTeMaTUKa».

YHuBepcajibHble KOMIIETEHIMU BHINTYCKHUKOB
Koa n Koa n HauMeHoBaHue Pe3yjbTaThbl 0CBOEHUS KOMIETEHIINH
HAMMEHOBaHHE HHIUKATOpAa 3HATE YMerh Baaners
YHHMBEPCAJIBLHO JOCTHKEHHS
W KOMIIeTeHIINH YHHBEPCAJbHOMI
(YK) KOMIIETeHIINHU
YK-1. VK-1.1. OcymectBiser 3Haer 1.Ymeer Bnaneer
CriocobeHn IOMCK HEOOXOUMOI OCHOBHEBIE AQHAJIM3UPOBATh TTPAKTHUYECKUM
OCYIIECTBIISATh  MH(DOPMAIMH, OITUPAsSCh METOJbI 3azavy, OIIEITOM aHaJIn3a
MOMCK, Ha pe3y/bTaThl aHATM3a KPUTHUUYECKOTO UCTIONB3YS 3aa4.
KPUTHYECKUIA IIOCTABIICHHON 3aau. aHaIu3a u OCHOBBI
aHalIi3 U CUHTE3 OCHOBEI KPUTHYECKOTO
UHpOpMaLuH, CHUCTEMHOI'O  aHaJIN3a u
MPUMEHATh MOJX0/1a KaK |CHCTEMHOT'O
CUCTEMHBIH 0O0IIIeHayIHOT TIOIXO1A.
MOXO/T JUISt 0 MeToza.
penieHus 2.Ymeer
MMOCTaBIICHHBIX OCYILIECTBIISITh
3a71a4 TIOKCK
HEOOXO MO
JUTSI pEILICHUS
MMOCTaBJICHHOM
3a7a4un
uHpOpMAaIy,
KPUTHYECKH
OIICHHBAS
HaJIeKHOCTD
Pa3IMYHBIX
HCTOYHHUKOB
uHpOpMaLUU
YK-1.2..
PazpabatreiBaer
BapHAHTHI PEIICHUS
pOoOJIEMHOM CUTyaluu




Ha OCHOBE KPUTHYECKOTO
aHaJIM3a JIOCTYITHBIX
HUCTOYHUKOB
nHbOopMaIuu.

YK-1.3. Beibupaer
ONTHMAJIbHBII BapuaHT
pelIeHus 3a1a4H,
apryMEHTHpPYs CBOU
BBIOOP.

3HaeT
KpUTEpUHU

1.Ymeer
OCYIIECTBIISITh

COIIOCTAaBJICHHU KpI/ITI/ILICCKI/Iﬁ

sl pa3IMYHBIX
BapHAHTOB
pelieHus
IOCTAaBJIEHHO
U 3a7a4u.

3Haer
TPUHIIUTIBI,
KpUTEpHH,
npaBuiia
MTOCTPOCHUS
CYXJIEHUS U
OIICHOK.

aHaIIN3
coOpaHHOI
uHpOpMaLIUU
Ha
COOTBETCTBHE
€€ YCJIOBUSM U
KPUTEPHSIM
peleHus
MOCTaBJIEHHOM
3aJauu.
2.Ymeer
OTJIMYaTh
(bakTsI OT
MHCHHH,
MHTEPIIpEeTai
U OLICHOK MPHU
aHaJIN3e
coOpaHHOI
UH(pOpMaLUY.
3.Ymeer
COTIOCTABIIATH U
OLIEHUBATh
pa3IuYHbIe
BapUAHTHI
penieHus
IIOCTaBJICHHOU
3a/1a4u,
onpeaensis ux
JIOCTOMHCTBA U
HEIOCTATKH.

1.Ymeer
(dbopmMupoBaTh
COOCTBCHHBIC
CYXJIEHUS U
OILICHKH,
IpaMOTHO U
JIOTHYHO
apryMEHTUPYS
CBOIO TOUKY
3pEHHUS.
2.YMmeer
MIPUMEHSTh

Bnapneer
NPaKTHYECKUM
OIIBITOM paboTHI
C
MH(POPMAIMOHH
BIMH
MCTOYHUKAMH,
OIIBIT HAYYHOTO
TIOUCKaA,
CO3IaHUS
HaYYHBIX
TEKCTOB.

Bnaneer
OCHOBHBIMH
METOJIaMH,
criocobamu u
CpeAcTBaMu
MOJTyYCHUS,
XpaHeHus,
nepepaboTKH
uHpopMauu
JUTSE
MIpeICTaBICHHS



TEOPETUYECKUE
3HaHUA B
pemeHun
MIPAKTUYECKUX
3a/1a4.

B JIOCTYITHOU U
MMOHSATHOM
dbopme
pe3yJIbTaToOB
cBoOeH
npogeccuoHalb
HOH
JIeSATEILHOCTH.




5. Conepxxanue v y4eOHO-MeTOANYECKAS] KAPTA IMCHUIINHbBI

Tabauuya 5.1.
Home CamocrosTesnbHas paboTa Jlureparypa
P HaumenoBanue TeM (BOIIPOCOB), 3anATUA Crynenros dopmbl
HeJel U3y4aeMbIX [0 JAHHOHN TUCHHUILTUHE KOHTPOJIS
Copnepxanue Yacsl
u n | mp ACp
Cemectp 1

1-2 IIpsimas nuHUS HA TUIOCKOCTH 2 4 | KoopauHaThl TOUYKH Ha Mpsi- 2 Omnpoc Ha
PaccrosHue  Mexny IByMs — TOYKaMHU. MOH W Ha IJIOCKOCTH. 3aHATHSX [1], [5], [2], [3]
Jlenenue oTpe3Ka B JaHHOM OTHOIICHHUU. [Tnomans TpeyroinbHUKA H
VYpaBHeHHE JIMHUH. Hekoropslie MHOT'OYT'OJIbHHKA. [4],
JJIEMEHTAPHBIC 3aJIa4H.

3-4 | Ilpsimast TUHUS HA TUIOCKOCTH. 2 4 Hopwmainbsnoe ypaBHECHHE | 2 munu-onpoc | [1], [5], [2], [3].
YrnoBoit koo purment IPSIMOIA. MIPSIMOA. Touxa [4],

VYpaBHeHue PSIMOI c YIJIOBBIM MEPECeUCHUs IBYX MPSMBIX.
Kod(purmeHToMm. O6mee  ypaBHEHHE

OpsAMOM. YTOon MEXIy ABYMs HPSIMBIMH.

VYcnosue MapauieIbHOCTH "

NEPIEHIUKYIIPHOCTH TPSIMBIX.

5-6 | YpaBHeHue my4yKa TPSAMBIX. YpaBHEHHE | 2 4 Paccrosinue ot Touku 10 | 2 Ompoc ma | [1], [5], [2], [3].
NpsSMOH, TPOXOJAIIEH dYepe3 JBE TOYKH. IPSIMOIA. 3aHSATHUAX [4],
YpaBHeHUE NPSIMOil B OTpE3Kax.

7-8 Kpussie Broporo nopsaka. OKpyHocTh | 2 4 [TapaGona 2 IMposepka | [1], [5], [2] [3].
Ommunc. ['mnepOorna. paboTHI [4],

9-10 | OcHoBHBIE  CBelIeHUS O  MaTpHIax. | 2 4 DneMeHTapHbIe 2 IMporepka Ha | [1], [5], [2], [3],
Omnepanun Hajx Marpuniamu. Oniepanu Haj npeoOpa3oBaHMs MaTPHII. 3aHATHSIX [4],




Matpuniamu. OOpartHas wmartpuia. PaHr
MaTPHIIbI.

11-12 | Onpenenuteny  KBaJApaTHbIX  MaTpHIlL. | 2 4 Panr maTpuisl. Onpoc ma | [1], [5], [2], [3],
CpoiictBa  omnpeaenurteneir.  CrocoOsbl 3aHATHUAX [4],
BBIYUCIICHHSI.

13-14 | Pemienue cucteM JIMHEHHBIX ypaBHEHUWH ¢ | 4 6 Perenne Pa3InYHBIX ITposepka na | [1], [5], [2], [3].
nomonipio  ¢opmyn Kpamepa, wmeTomom CUCTEM JTMHCHHBIX 3aHSTHSIX [4],
oOpartHo#t matpuiel. Meton ['aycca. YpaBHEHUH.

15-16 | [IpuMeHeHUE TEOPUU MATPUIl B IKOHOMHUKE. | 2 6 Paznuunbie  3amaum Ha [Mposepka na | [1], [5], [2], [3],

[IPUMEHCHHE 3aHATHUAX [4],
AQHAJIMTUYECKOM TeOMETPUH
W JIMHEWHOW anreOpbl B
HYKOHOMHUKE.
HUTOTI'O 3A 1 cemectp 18 | 36 18
Cemectp 2
1 MHuoxectBa.  AOcomoTHass ~ BenwuuHa | 1 1 | OcHOBHBIE cBoiictBa | 12 Ompoc ma | [1], [5], [2], [3].
JCWCTBUTEIILHOTO YHCIIa. [TonsiTHe GbyHKIHN. I'paduku 3aHATHUAX [4],
GYHKIHH. OCHOBHBIX  DJIEMEHTAPHBIX
CriocoOb1  3amanus ¢ynkuuu.  [loHsTne GbyHKIHUH.
HESIBHOM, 00paTHOM U CII0KHOM (PYHKITUH.
2 Teopus npezenos 1 1
[Mpenen ¢pynknyuu B Touke. OMHOCTOPOHHUE
npeaensl  beckoHeuHo — Oonbmime
OecKOHEYHO Majble BeMWYHHBL. OCHOBHBIC
TEOPEMBI O TIpeJieiax.
3 [TepBeiii 3ameuatenwvHbIi Tpenen Bropoit | 1 1 | Apyrue 3aMeuaTelbHbIE Iposepka na | [1], [5], [2], [3].
3aMeYaTeNbHBIM  Tpenen.  Beraucienue MIPEIEIBL. 3aHATHUAX [4],

npeJienoB. PacKkpbITue HEONIPENEIEHHOCTEN.




4 HenpepbIBHOCTD PyHKITHH [TpumMeHeHHs TPON3BOTHOM munam-onpoc | [1], [5], [2], [3],
Hekotopbie  cBoiicTBa  HENpepbIBHBIX [IPU PELICHUN [4],
¢ynkuuii. Toukn pa3peiBa (yHKIIHH. YKOHOMHYECKHUX 3a]1a4.

5 . Brruuciienue Bompocer B | [1], [5], [2], [3],
3anauu, NPUBOAAIIME K  IOHATHIO IIPOU3BOHBIX (byHKIUH, ounerax. [4],
npou3BoiHON. OnpeeneHne MPOU3BOIHOM. 3aJJaHHBIX HESIBHO, [TpoBepka Ha
3aBUCHMOCTh MEXIy HENPEPHIBHOCTBIO M napamMeTPUICCKH. 3aHATHAX
b hepeHIMPYEeMOCThIO QYHKITHH.

6 Cxema BBIYUCIICHHS TIPOU3BO/THOM. UccnenoBanne  QyHKIMiA munu-onpoc | [1], [5], [2], [3],
OcHoBHbIe TIpaBWiIa AU epeHInpOBaHUS. MIPH TTOMOIIU TIPOU3BOIHBIX. [4],
[IpousBonHass  HesBHOM, oOpaTHOM U Pewenne 3anau
cnoxHou ¢GyHkiuil. [Ipon3BoIHbBIE BBICIINX
HOPSITKOB. [MpousBoaHas CTETICHHO-

NOKa3aTeIbHON (QYHKITUH.

7 VY ciioBre MOCTOSIHCTBA, BO3pACTAHUS U Haubomnbiiee u Ompoc ua | [1], [5], [2], [3],

yObIBaHUs GYHKIIUU. DKCTPEMYM (PYHKIIUH. HaMMEHBIIICEe 3HAYCHUS 3aHSATHUSIX [4],
HauOGonbiiee 1 HauMeHbIlIee 3HAYCHHS byHKIIIH. B 3aza4ax
GyHKIHN. KOHOMHUKH.

8 [IpaBuno Jlomwuras. Beimykiocts  u HccnenoBanne GyHKIMUA | IMposepka va | [1], [5], [2], [3],
BOTHYTOCTh rpaduka ¢QyHkuuu. Touku MoCTpoeHue rpaduka. 3aHATUAX [4],
neperuda. AcuMNTOTHl KpuBoW. [lomHOe [MpubnikeHHOE  pelieHue
uccieoBanie QyHKIUU YpaBHEHUH.

9 [Mpunoxenus audpepeHInanT-HOTro MHUHH-OITIPOC

UCUYHCIICHUS B SKOHOMUKE. I'paduku pa3phIBHBIX
byHKIMI

10 | [TepBooOpasuas GbyHKIHS. Tpuronomerpuyeckue Pemenne [1], [51, [2]. I3,
Heomnpenenennsiii  uHTerpan. CBOKCTBA. [IOJICTAHOBKH. 3a1a4 Ha | [4],




WHTerpaasl  OCHOBHBIX — 3JIEMEHTAPHBIX
¢ynkuuii.  CrocoObl  MHTErPHPOBAHUS.
HuTterpupoBanue palMOHAIBHBIX
anreOpandecKux (byHKIMHA.
HuTterpupoBanue HEKOTOPBIX

TPUTOHOMETPUUYECKHUX (PYHKIUH

IMpaKTHU4.
3aHATUAX

11 3ajaua O IUIOINAAM  KPHUBOJIHMHEHHOMN [Tpubnmxennoe 6 munau-omnpoc | [1], [5], [2], [3],
Tpanenuu. OrnpeneneHnue ONpeIeIeHHOTO BBIUUCIIEHUE OMPEeICHHBIX [4],
UHTerpaja.  ['eomMeTpudeckuii  CMBICI. MHTETpaJIoB.
BbluniciieHue  ONMpeNeNeHHOr0 HMHTerpaa.
®opmyna Heiorona-Jleitbnuna. CpoiicTBa
OIIPE/ICTICHHOTO MHTETpaJa. 3ameHa
HepeMeHHOH u (opMylia HHTETPUPOBAHUS
110 YaCTsIM B ONPEJICIICHHOM HHTErpale.
12 ['eomeTprueckue MPUIOKEHUS
orpeziesIieHHOro uHTerpaia. [lnomanp
KpHBOJIMHEWHOH Tpanermu. O0beM Tena
BpanieHus. JimHa nyru.
13 Huddepennman GpyHKINH 2-X IEpeMEHHBIX Y cnoBHBIN IKCTpeMyM. | 6 [1], [5], [2], [3],
OkcrpemyM (yHKMU. Hanbosbiee u Meton MHOKHTEJICH [4],
HaMMeHbIIIee 3HAUCHHS (PYHKITHH. Jlarpanxa.
14 Huddepennmanpapie ypaBHeHus. OOmme 12 [1], [5]. [2], [3].
nousatus. JluddepennuanbHble. ypaBHEHUS [4],
l-ro mopsaka. Huddepennmanbabie Hudbdepennmanbabie
ypaBHEHUS c pa3IeNAIOMUMUCS ypaBHEHHs 2-TO TIOpsAKa,
HIepEeMEHHBIMH. OnHOpOHBIE JIONYCKAIOIUE MOHWKEHHE
maddepenmanbapie  ypaBHeHHS — 1-ro CTEICHHU.
nopsiaka. Jlunelinole nuddepeHuuanbHbIE
ypaBHEHUs 1-ro mopsiaka
15 JluneitHbie OJTHOPOJTHBIE Ipivenenye 6 [1], [5], [2]. 3],
muddepeHMaIbHble  ypaBHEHHUS  2-TO [4],
HopsIIKa c MOCTOSTHHBIMHU b bep CHHMATIBHDIX
Ko punreHTaMu. JIuneiinble YPABHEHHH B SKOHOMHIE.




HEOJHOPO/IHBIC nuddepeHnraIbHbIC
yYpaBHEHUS 2-TO TMOPSIKA C TOCTOSHHBIMU

Kod(purmeHTamu.
Yucnosele psiapl.  OCHOBHbIE MOHATHS. | 1 1 6 [1], [51. [2], I3,
Cxomumocth psima. Hekoropwie cBoiCTBa [4],

YHUCIOBBIX psAAoB. HeoOxoaumblil npusHak
cxoauMocTu psana. ['apMoHnueckuit psn.
JloctaTouHble IPU3HAKK CXOAUMOCTH PSIIOB
C IOJIOKUTEJIbHBIMH YJICHAMM.

3HaKouYepeyIOInecs PsiIbl.

Crenennble psapl. OOnacts cxogumoct | 1 1 | [Ipumenenue psaoB B 6 [1]1, [5], [2]. 3],
CTENEHHOTO PAAA. PUOIIIKECHHBIX [4],
BBIYHCIICHUSX.
Kommrekcuple umcna. Apudmernyeckue | 1 1 | Tpuronomerpuueckas 6 [1], [5]1. [2]. I3,
OIepanuy HaJl KOMIUIEKCHBIMU YHCIIAMH. dopma KOMILICKCHOTO [4],
YHCIIA.
HUTOI'O 3A 2 CEMECTP 18 18 108
Ipumeyanus:

— Bce Bujibl yueOHOM pabOThI MOTYT MPOBOJAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

— B nensx peanuzanuy HHAWBUIYATBHOTO TI01X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBIISIONIMX YUSOHBIH MPOIECC 10 MHIUBUIAYAIBHON TPACKTOPHH B paMKaXx
WHAWBHUIyAJILHOTO PabOYero IuiaHa, n3ydeHue JaHHON JUCIMILIMHBI MOXKET OCYIIECTBIATHCS Yepe3 HHIANBUIYabHbIE KOHCYJIBTAIIMHU MTPETI01aBaTeNsl OYHO, B YaCHI
KOHCYJBTAIHN, TI0 JIEKTPOHHON TIOYTE U C MCIIOJIb30BaHUEM ILIATPOPM TUCTAHIIMOHHOTO OOYUYEHUSI.



6. Ob6pa3oBaTe/IbHbIE TEXHOJIOTHH

B cooTBercTBMM € TOCYZapCTBEHHBIMH OOpPa30BaTENbHBIMU CTAHAAPTAMHU BBICIIETO
o0Opa3oBaHus peanu3alys y4eOHOro mpolecca J0/DKHA IPeAyCMaTpUBaTh MIPOBEACHUE 3aHATUI
B HMHTEPAKTUBHBIX M aKTHBHBIX (opmax. Buenpenue >tux Qopm oO0ydeHHS — OJHO U3
BaXHEHMIINX HAIIPABJICHUN COBEPILICHCTBOBAHMS IMOATOTOBKHM CTYIEHTOB B COBPEMEHHOM BY3E.
[lenp — moBbimIeHUE 3(PPEKTUBHOCTH O0OpPA30BATEIBHOTO TMPOIECCa, JTOCTHXKEHHUE BCEMU
00y4aroIUMUCS BBICOKUX Pe3yJIbTaTOB 00y4EHUs.

WutepakTuBHBlE  (OPMBI  TPOBENEHHUS  3aHATHHA  I[peanojaraioT  o0ydeHue B
coTpyaHndecTBe. Bece yuacTHukM 00pa3oBaTesbHOrO Impolecca (IpernojaBaTeslb U CTYACHTHI)
B3aUMOJICHCTBYIOT JApPYr C JpYroM, OOMEHHBAIOTCS HWH(OpPMAaLUEH, COBMECTHO pEIIAIOT
po0IeMbl, MOAETUPYIOT cuTyauuu. CyTh MCIIOJIb30BaHMs aKTUBHBIX MU MHTEPAaKTUBHBIX (hOpM
IOPOBEICHUSI COCTOMT B TIOTPY)KEHHH CTYICHTOB B peajbHYI0 aTrMocdepy AeI0BOTrO
COTPYAHUYECTBA 110 Pa3peLICHUI0 NPo0IeM, ONTUMAIbHYIO Ul BBIpaOOTKH HaBBIKOB M Ka4eCTB
OyIylIero crenuaiiucTa.

JUis  pelleHuss BOCIUTATENbHBIX M Yy4eOHBIX 3ajJad IpernojaBaresieM MOr'yT ObITh
MCTIOJIB30BaHBI CIICAYIONINE HHTEPAKTHBHBIE (POPMBI 00yUEHHUS.

TpaauunoHHbIe JIEKIMH M NPAKTHYECKHE (CEMHHAPCKHE) 3aHATHS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuus-quaaor — coaepkaHue MOJAaeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JICKIUU.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTh BeO-KOH(EpEHIIUH, POBEICHUE OHJIaH-BCTPeY WM
npe3eHTauuii dyepe3 HMHTEpHET B peXUME pealbHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HaXOJUTCSl Y CBOEr0 KOMIIbIOTEpa (CpelCcTBa CBSI3U), a CBA3b MEXAY HUMHU IOJIJEPKHUBAETCS
yepe3 MHTepHET MOCpeACTBOM 3arpyKaeMoro MpUJIOKEHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEpPE
Ka)KIOr0 y4aCTHHUKA.

Buneoxondepenuusi — ceanc BuneokoHgpepenucssizu (BKC) — 310 TexHomorus
MHTEPaKTUBHOI'O B3aUMOJEHUCTBUS JIBYX U 0oJiee yUaCTHMKOB 00pa30BaTEJILHOrO Ipolecca A
oOMeHa nHpopMalueil B pealbHOM peXUME BPEMEHHU.

Buaeo-ieknus — CHATas Ha KaMepy COKpallleHHasl JEeKIHs, T0MoJIHeHHas (poTorpapusmu
U CX€MaMU, WITIOCTPUPYIOLIAs 110/1aBaeMblii B JIEKLIUU MaTepUal.

TexHoJIOrUsl 3JEKTPOHHOr0 O0O0y4eHHMs (peajau3yeTcss NpU TOMOIIM BJIEKTPOHHOM
oOpazoBarenbHoil cpenpl COI'Y mpu ucnons3oBanuu pecypco OBC, mnpu mnposeneHuun
ABTOMATU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

TBopueckoe 3ajaHue COCTaBIsET cojJiep:KaHue (OCHOBY) JIFOOON MHTEPAKTUBHOM (HOPMBI
NpOBEEHUS  3aHATHUA. DBbImonHeHWe  TBOpYECKMX  3aJaHMi  TpeOyeT OT  CTyAEHTa
BOCIPOM3BEICHUS TIOJYyYeHHON paHee nH(popMaluu B GopMe, OlpesiesieMo IpernojaBaTesieM U
TpeOyroleil TBopueckoro mnojaxoxa: 1) mombopka NPUMEPOB U3 MPaKTHKH; 2) MoAOOpKa
MaTepuaa o oInpee’IeHHON npobiieme;

Ily6simuHas npe3eHTALUS NMPOEKTA - caMblil 3QPEKTUBHBIN crIOcOO JOHECEHUsI BaXKHOM
uH(poOpMalUu NMpU MyOJUYHBIX BbICTyIUIeHUsAX. Craiii-npe3eHTanuu Mo3BOJIAIOT AP(PEKTHO U
HarJIsITHO MPEICTaBUTh COAEPIKaHUE, BBIIEIUTD U IPOMJLTIOCTPUPOBATH COOOIIECHHE.

HNuTepakTHBHAsA JieKIUsl TMPEACTaBIseT cOOON BBICTYIUIEHME IpENnojaBareisl mHepen
ayJIUTOpUN CTYJEHTOB C MPHUMEHEHHEM CJEeIYIOIUX HWHTEPAKTUBHBIX (opM o0OyueHUs:
1. ynpaBnsemas auckyccust wim 6ecena; 2. J€MOHCTpaLUs CIai1oB Wi yuyeOHbIX (HIBMOB; 3.
MO3TrOBOH IITYpM; 4. MOTHBAIIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa Mo3BoJsieT y4aCTHUKAM MBICIIEHHO BBIWTH 3a MPEJENbl ayJUTOPUHI
U COCTaBUTh MPOEKT CBOUX JEHCTBUH MO 00CYyXKZaeMOMY BOIPOCY YUYAaCTHUKH MOTYT
o0paTuThbCsl 3a KOHCYJbTalUMell, JOMOJHUTENbHON JHUTepaTypod B CHEIHATU3UPOBAHHbBIE
yupexaeHus, OMOINOTEKH U T.JI.

IIpodJsiemHOe 00y4eHMe- TOMCK OTBETOB Ha BOMPOCHI 110 TEME.



7. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOIH padoThI

CamocTtosTenpHas padoTa 00ydarolmuXcsl SBISETCS OJHUM U3 BHUIOB Y4€OHBIX 3aHSATHH.
CamocTosTenbHas paboTa IPOBOJUTCS C LIEIBIO:

— CHCTEMaTH3allu{ M 3aKPETUICHHs MOJyYSHHBIX TEOPETHUECKUX 3HAHUHM M MPaKTHUECKUX
YMEHHM 00y4aromuXcsl CTYJACHTOB;

— yriyOJeHHs U pacIIMPEHUs] TEOPETUUECKUX 3HAHUM;

— (opMupoBaHHs YMEHUN HCIONb30BAaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIICIMATBHYIO IUTEPaTypy;

- (GopMUpPOBaHUSA CAMOCTOSATEIBHOCTU MBIIIJICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBEPILEHCTBOBAHUIO U CAaMOPEAIN3aLIUN;

— Pa3BUTHUSA UCCIIEOBATEILCKUX YMEHUM.

K Bumam camoctosTenbHOW pa®OTHI MpU W3YYEHHHM JAaHHOW IMCUUIUIMHBI OTHOCHTCS:
HaIMCcaHue JI0KJIa/10B, 3CCe, MOATOTOBKA MPE3eHTAlU, CAMOCTOSITEIbHOE U3yUEHHE JINTEPATYpPhI
0 TEME MW COCTaBJIEHHWE IO HEH KOHCIIEKTOB, paboTa CO CHPAaBOYHBIMU MaTepualaMu
(TEpMUHOJIOTUYECKIUMH U UHBIMH CIIOBApPSMU, SHIIUKIONEAUSIMHU) U T. 1.

Tembl 1 popMBI BHEAYTUTOPHON CAMOCTOSITETILHON PabOTHI, €€ TPYAOEMKOCTD COJIEPKATCS
B pazjene 5, Tabu. 5.1.

MeTtoanueckie peKOMEHIAIUH 110 TUCIUITIIMHE TPUIIararoTCs.

8. OneHo4HbIe CpeACTBA A/ TEKYLIero KOHTPOJIs YCIIeBaeMOCTH,
PYOexHOM aTTecTAlMU U NPOMEKYTOYHOM aTTeCTAIMM 110 HTOraM OCBOCHUS
AUCHUTINHBI

Pabouas mporpamMma npeaycMaTpuBaeT MPOBEACHHUE JEKIUOHHBIX W HPAKTHUYECKUX
3aHATHM, a TaKXkKe CleAylollue BHJIbl paboOT: CaMOCTOSTENbHYK paboTy CTYIEHTOB IO
NOJArOTOBKE YCTHBIX COOOIEHUM, HANUCaHWIO JOKJAJO0B, IOATOTOBKY IpE3eHTaluil U
00CyX/1eHUH 110 TeMaM JUCHMILUIMHBI - pabOTy B aKTUBHON M HHTEPAKTUBHOM (opMax.

Pabouas nporpamma npeanonaraet TeKyIui 1 NPOMEKYTOYHBIA KOHTPOJIb 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBISAEMBII MOHUTOPUHT YPOBHSI YCBOCHHUS
3HaHMW W (OPMHUPOBAHMS YMEHMH U HABBIKOB B TEUYEHHE CEMECTpa WM Y4eOHOro roja.
Texymmii KOHTPOJIb 3HAHUM, YMEHHI U HaBBIKOB CTY/IEHTOB OCYIIECTBIIIETCS B X0J1€ y4eOHBIX
(ayAMTOpHBIX) 3aHATHM, NPOBOAUMBIX IO pacnucaHul. dopmMamMu TEKyIIEro KOHTPOJSL
BBICTYINAIOT OINpPOCHl Ha 3aHATUSAX C ILIEJbI0 NMPOBEPKU HAJIMYUS 3HAHUN, HEOOXOIMMBIX IS
YCBOEHUSI HOBOTO MaTepHaia Wiv JUIsl BBISICHEHUS CTEIIEHU YCBOCHHMSI M3JI0’)KEHHOIO MaTepuana.

Pybesxcnviti konmpons OCyIIECTBISETCS O OKOHYaHMM W3YYEHHUs MaTepuaia MOAYIs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOexXHbII KOHTPOJIb MPOBOAUTCA C LENbIO ONPEACICHUS
KayecTBa YCBOEHHMs MaTepuaia ydyeOHOro Monyis B LejdoM. B TedeHue cemecTpa Takue
KOHTPOJIbHBIE MEPOTIPUSATHUS IPOBOAATCA MO TPaUKYy.

KontpoabHbie 3aianusi (1eMoBepcHH) AJsl OUEeHKH 3HAHWIA, YMeHMii, HABBIKOB
(M1M) oNbITA JAEeSAITEJLHOCTH, XapaKTePU3YIOIIMX 3Tanbl (OPMUPOBAHUS KOMIETEHUUH B
npouecce 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbl



IIpuMepbl KOHTPOJIBHBIX 3aJaHUI 0 AUCHHUILINHE 151 popmupoBanus YK- 1:

Cemectp 1

IIpumepHbIe 3aJaHUA 1JISI KOHTPOJbHBIX PadoT
YpaBHeHUe JUHUM HA MI0CKOCTH
[Ipumep. Haiitu ypaBHeHue npsiMoi, mpoxoasiei yepe3 Touku A(1, 2) u B(3, 4).

IHMMaMﬂ@qm@myx_xlz y_yl,mmymmm
2% Yo W
4-2
-2= x—1
Y "D
y—2=x-1
x—-y+1=0

[Mpumep. 3amaHo obmiee ypaBHeHWe npsMoil x—y+1= 0. HailitTu ypaBHeHHE STOH HpsMOil B
OTpe3Kax.
X
c=1-2+2-1, a=-1, b=1
1 1
[Tpumep. CocTaBUTh ypaBHEHHE MpPSIMOH, MpOXoismed udepe3 Touky A(-2, -3) m Hayao

KOOpAUHAT.

VpaBHeHHE IPIMON UMEET BUJ: ThH _YTh ,Tnex1= y1=0; X2 =-2;y,=-3.
Xo =Xy Vo= N
20 _y=0. X V. san0
-2-0 -3-0 -2 =3

[Tpumep. OnpeaenuTs yroil MEXIy NpsAMbIMH: Y = -3X + 7; Y = 2X + 1.

1-(-3)2|
[pumep. dansl Bepurabl Tpeyroiabauka A(0; 1), B(6; 5), C(12; -1). HaiiTu ypaBHeHHE BBICOTHI,
npoBeJeHHON 13 BepmHHbI C.

ki=-3; kpy=2 tg@:‘ﬂ—l; ¢ =nl4

—_

HaxomuMm ypaBHeHHe cTOpoHbI AB: z _8 = _)5/ _1 :

“<
|

1
= ;  4Xx=6y-6;
4 y

o =

2
2x -3y +3=0; y=§x+1.
Hckomoe ypaBHeHue BhICOTHI uMeeT BuI: AX + By + C =0 mwmu y = kx + b.

3 3
k= - Torma y = —Ex+b. T.x. BbICOTA mpoxoauT 4yepe3 Touky C, TO ee KOOpAMHATEHI

3
YJIOBJIETBOPSIIOT JaHHOMY ypaBHEHHIO: — 1 = —512 +b,otkyna b =17. Utoro: y = —%x +17.

OtBet: 3X + 2y — 34 =0.
151 caMOCTOAATE/ILHOTO PellleHHs:
CoctaBuTh ypaBHEHHUE MPSIMOH, poxosmeil yepes Touky A(S5;1) moxa yriaom 45% k ocn Ox.

Jana npsimast 2x+5y—1=0. CocTtaBuTh ypaBHEHHUE MPSAMOM, MpOXoAsmed yepe3 Touky M(-
1;3)

Hanber Bepmmabl Tpeyroabauka A(-1;3); B(3;-2) u C(5;3). CoctaBuTh ypaBHEHHE BBICOTHI,
OIYIIEHHOM U3 BeplinHbl A Ha ctopoHy BC napamienbHO JaHHON IPSIMOM.



Hanber BepmHbl TpeyroiapHuka: A(3;0), B(-5;6) u C(-4;1). OnpenenuTs UIMHY MeIUAHBI,
IIPOBEJEHHOMN U3 BepiinHbl C.

Hanbl Bepmmubl TpeyroiapnHuka: A(3;5), B(-3;3) u C(5;-8). OnpenenutTs UIMHY MEIUAHBI,
MpoBeIcHHON 13 BepinHbl C.

Haiitu yriosele KOI(QQUIMEHTH NPAMBIX W ONPEAEIUTh, KaKME M3 JAHHBIX IPSIMBIX
HEPICHANKYISPHBL OpsiMoii 2X—y+3=0 1)4x+8y+17=0; 2)4x—-8y-11=0; 3)
1 X 'y
=——X+6; 4)y=-2x-75)—+==1
y=-3 )y ) 10" s

Hanbr Bepmuabl TpeyrodbHuka A(3;0); B(-5;6) u C(-4;1). CocTtaBuTh ypaBHEHHE BBICOTHI,
OIYIIEHHOH U3 BepluHsbl C.

Jans! Touku A(2;4) u B(-2;6). Haiitu cymMy KoopAMHAT cepeuHbl oTpe3ka AB

3amnucaTh ypaBHEHUE MPSIMOU, poxoasiiei yepe3 Touky A(-3;3)

OnpeneauTed 1 MATPUIIBI

1 0 3 1 -1
[pumep.  Jlawer matpunet A = |2 4 1|, B=|3|,C=| 2 | u uucno o = 2. Haiitn
1 -4 2 2 1
ATB+oC.
1 2 1 1 2 1)/(1 1-142-3+1-2
AT=|0 4 -4 AB={0 4 —-4||3|=]|0-1+4-3-4.2
31 2 31 2 /(2 3.141-3+2-2
-2 - 7
aC=| 4 |; AB+aC=|4 |+ 4 | =] 8
2 10 2 12

1
[Ipumep. Haiitu mponssenenne matpuit A = | 4 | u B = (2 4 1).
3
1 1.2 14 11} (2 4 1
AB=|4]-2 4 1)=|4-2 44 4.1|=|8 16 4.
3 3-2 34 31) (6 12 3
1
BA=(2 4 1)-|4|=21+44+13=2+16+3=21.
3

[Mpumep. Berancnuts onpexenurens Matpuiit A= |0 -2 3



1 2 1
23 o3 o -2
0 -2 3=1- 20+ =(-2-1-1:3)=2(0-1-3-3)+(0-1+3-2) =
301 1
=-5+18+6=19.

1 2
ITpumep. /lana matpuna A = (3 4) , HaliTU 00paTHYIO Al
detA=4-6=-2.

M11=4; M= 3; M3z1= 2; Mao=1
X11= -2; X12= 1; X21= 3/2, Xoo= -1/2

-2 1
Takum oOpaszom, A’lz( j :
3/2 -1/2

[Ipumep. Onpeaenutb paHT MaTPHUIIBL.

5
1 0 0 0 5 I 5 1 5
0|~ ~ : =11-10=120=>RgA =2
! 2 0 0 0 11 2 11 2 11

oS o O
oS o O

1
0
2

S O O
p—

JI71s1 caMOCTOSITEJIbHOTO PeLIeHNs:.
Haiitu anreOpanyeckue JOMONIHEHUS IEMEHTOB 3-TO CTOJI011a MaTPULIbI

2 -1 1
A= |0 1 -2
1 0 1
2 -1 1
Ompenenuth panr Mmatpuiel. A=|3 1 0
1 2 -1
BpruncnuTe onpenenuTens, pa3iokuB €ro Mo 31eMEeHTaM 2-if CTPOKH
1 2 -3
A= 3 -1 4
2 0 -2
1 2 01 1
Haiitu npoussenenue marpury A=|3 4 ,B=[1 0 -1
5 6
YIpPOCTUTB ¥ BEIYUCIUTE ONPEICTHTEND
2 -1 3
A=|1 4 1
-1 2 0

3 57
Omnpenenuth panr Mmatpunpl.| 1 2 3
1 35



N AN

1
OnpenenuTs paHr MaTpuusbl. | 3
1

Haiitu matpuily, oOpatHyto nanuoin A

Il
w = O

Haiitu marpunty C=AB', rmie  A=|-1 4 |
0 6
1 2 -1
Bouuncnuts A%, ecm A= 3 -1 2
-2 -3 0
Berancnuts matpuity D=ABC, rue
3 2 -1 2
A=l1 1 2| B=|1| C=@ 0 5)
3 0 3 1
YIpOCTUTh U BBIYUCITUTH ONPEACITUTEIb
2 -1 3
A=|1 -2 -
-3 0 4

w P
N O B

Pemenue cucrem JJMHENHBIX YPAaBHEHU
[Ipumep. Haiitu pemenne cucremsl ypaBHeHu# o ¢popmynam Kpamepa:

S5x-y—-z=0
x+2y+3z=14
4x+3y+2z=16
5 -1 -1
A=l 2 3|=54-9)+(2-12)-(3-8)=-25-10+5=-30;
4 3 2

0 -1 -1
A=|14 2 3| =(28-48)— (42— 32)=-20— 10 = -30.
16 3 2
X1:A1/A: 1
5 0 -1

A2=|1 14 3| =5(28—48)— (16 —56) = -100 + 40 = -60.
416 2



X2 = Az/A =2;

5 -1 0
As=|1 2 14/ =5(32—42) + (16 — 56) = -50 — 40 = -90.
4 3 16

X3 = A3/A =3.

[Ipumep. Pemnth cuctemy JTUHEHMHBIX YpaBHEHU MeTo1oM ["aycca.
2x, +x,—x; =5
X, —2x, +3x;, =-3
Tx, +x, —x; =10

CocTaBuM pacHIMPEHHYIO MAaTPUILy CUCTEMBI.

I -1 5 1 -2 3 -3 1 -2 3 -3 1 -2 3 -3
-2 3 -3|~/2 1 -1 5 |~/0 5 -7 11|~/0 5 =7 11
1 -1 10 7 1 -1 10 0 15 -22 31 o 0 -1 -2

A*:

~N =N

Taxkum 06pa30M, nucxoaHasa CUCTEMaA MOXKET OBITH IMpeaAcCTaBJICHA B BUIC:

X, —2x, +3x; =-3
5x, —=Tx; =11 , OTKyJ1a TIoJTydaeM: X3z = 2; Xp = 5; X3 = 1.
—x;=-2

JJ1s1 caMOCTOAITE/ILHOTO PelleHHs:
Pemuth cucremsr MeTosioMm [aycca u o dopmymnam Kpamepa

Sx-y—-z=0
x+2y+3z=14
4x+3y+2z=16
x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6
x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6
x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6

BekTops!
Mpumep. Haittu (5G +3b)(2d - b ), ecnn |d| =2, ‘l;‘ =3, alb.

103-G-5a-5+6a-5-35 -5 =10[a" -3 =40-27=13,

ISN



|=\/1+4+ \/H b|=36+16+4 =/56.
8 4 2

Q= arccos;.

COS = = :—:—;
i ng 21adia 14 7

[pumep. HaliTn ckajisipHoe mpou3Be/ieHHe BEKTOpPOB 2a +3b +4¢ m S5a+6b +7¢,
T

KN
(2G+3b+4¢)(5a+6b+7¢)=10G-G+12G-b +14a-¢ +15a-b +18b -b +21b -¢ +

ecmn g =1, |p|=2, [e|=3, @*b=drc=b"

Ql

+20C-G+24b-C+28C-C=10G-G+27G-b+34G-C+45b-C+18b-b +28¢-¢=10+

+27 +51 + 135+ 72 + 252 = 547.
[pumep. HaiiTi BeKTOpHOE NPOM3BEICHNE BEKTOPOB d = 2i + 5/ + kub=i+ 27— 3k .
i =(2,51); b=(12-3)

i k
axb=\2 1
1

> 177 +77 -k
=—171 —K.
5 J

Ipumep. JlokasaTh, YTO BEKTOpHl d=7i —3] + 2k, b=3i- 77+ 8k u

c=i—j+k KOMHJ‘IaHapHBI

J
1 -1 1
-7 8|~|0 =4 5 |, T.K. BEKTOPbI JUHEHHO 3aBUCUMBI, TO OHU KOMIUTAHAPHBI.

-3 2 0 4 -5

I[lpumep. Haitu wIom@aaes mnapamwienorpaMMa, IMOCTPOCHHOTO Ha  BEKTOpax
G+3b; 3d+b,ecm |a =|p|=1; @b =30"
(G+3b)x(3a+b)=3axd+axb+9bxd+3bxb=-bxi+9 xd=8bxa
S =8b|jd|sin 30° = 4 (ex’).

JJ11 caMOCTOSATEIbHOTO PelIeHUs

—

Haiitn nnmay Bektopa a =31—4 j
JlaHbI BEKTOPHI a = (— 3;4;1) ub= (1;1;1). Haiitu ckaysipHOe npous3Be1eHUE BEKTOPOB

JlaHbl BEKTOpHI & = (— 2;3;4) ub= (1;1;0). Haiitu BekTOpHOE NpPOU3BEACHUE BEKTOPOB



Jlokasats, uto BekTopsl d = —1 +3] +2k , b =20 —3] -4k u ¢ = -3 +12] + 6k
KOMILJIaHAPHBI.
Boruucnuts miomaap TpeyroiabHuka ¢ Bepumaamu A(7,3,4), B(1, 0, 6),C(4, 5, -2).

Haiiti yrosi Mexay BeKTOpamMu d b,ecnn d=2i + j- 3k, b=2i + 4j - K

Haiiti yrosi Mexay BeKTOpamMu d b,ecnn d=3i + 47 + 5k, b=4i + 57— 3k .

CoNoOA~WNE

P
= o
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34.

Bonpocsl k 3xk3ameny B 1 cemecTpe

Cepennna oTpe3ka.

[Inomane TpeyrojbHUKA.

[lepeBoa NpAMOYTOIBHBIX KOOPAMHAT B MOJIIPHBIE KOOPAUHATHI K HA0OOPOT.
[Inomane MHOrOyrojabHUKA.

[IpsiMast Ha MJIOCKOCTH (TIOBTOPEHUE).

YpaBHeHHE MPSIMO ¢ yIIIOBBIM K03 pHiimeHTOM.

Ob1iee ypaBHEHUE MPSMOI.

VYpaBHeHHUI NPAMOH, IPOXOIALIEH Yepe3 TOUKY B 3aIaHHOM HaIlpaBJICHUU.
VYpaBHeHHUII IPAMON, TPOXOASILIEH Yepe3 ABE TOUKH.

PaccrosiHie OT TOUKH 10 PSMOIA.

VYcnoBue napanienbHOCTU MPSAMBIX.

VYcnoBue neprneHuKyaIspHOCTH IPSIMBbIX.

dopMyia yriia Mexay MpsSMbIMU.

YpaBHEHHE OKPYKHOCTH.

Kanonunueckoe ypaBHeHUE AJUIUAIICA

HccnenoBanue Gopmsl dmuIca.

Kanonuueckoe ypaBHeHUE runepOoIbL.

Hccnenoanue ¢hopMbl THIEPOOITHL.

Kanonuueckoe ypaBHeHHE napadoIIbl.

HccnenoBanue hopMbl napaboIibl

Omnpenenurenu 2-To ¥ 3-T0 MOPSIIKOB.

CaolicTBa ¥ paBujIa BBIYUCIECHUS ONPEAEIUTENEN 2-T0 U 3-T0 MOPSAIKOB.
MuHopsI 1 anredpandyeckue T0NOTHEHHS.

Brruncnenue onpenenurens pasioxkeHUEM 10 dJIEMEHTaM psizia.
Brruucnenue onpeaenurtens 3aHyJI€HUEM 3JIEMEHTOB CTPOKH (CTOJIONA).
ITonsiTvie MaTpULIbI.

Buaer maTpu.

JIuHelHbIE Onepaluy HaJ MaTpULaMHu.

TpancnoHnpoBaHNe U YMHOKEHHE MaTpPHIL.

CBoiicTBa JIMHEWHBIX ONEpaluid HaJ MaTpUIIAMH.

CaoiicTBa MaTpull.

OOparHast MaTpHIa, CIIOCOOBI €€ BHIUMCIICHUS.

Pemenue CJIAY meronom Kpamepa.

Pemenne CJIAY meronom [Maycca. Pemienne MmaTpu4HbIX ypaBHEHHUH (C HAXOKIECHUEM

0o0paTHON MaTpHULIbI).



Cemectp 2

BBenenue B anaans.
Haiiti o6macth onpenenenus Gyskmun Y = v4—X°
Tlana bysxHs f(x)=x> —3x+5. Beraucmurs f(-1):

OHpGI[eJII/ITB KOJIMYCCTBO MLCJbIX YUCCII, NPHUHALICKAIIUX obactu OIpPCACIICHUS

V15— x?

¢byskun f (X) = ——— paBHO:
X

Kaxkast u3 ¢pyHKIIU 3a/1aHa HEIBHO

y = x%y +5x

y’x=x%y? +5

X—y =%+ px

HCT MMPaBUJILHOI'O0 OTBCTA

IIpenes u HenpepbIBHOCTH GYyHKINH

2
. —1+In
IIpumep: Haiitu npenen lim M.

x—l ex —e
Kax BUJHO, IIPU IMMOIBITKE HCITOCPCACTBCHHOI'O BBIYHUCIICHUS IIPECIIa ITOJIYyIACTCA
HCOMPCACIICHHOCTh B A 6 . CDYHKIII/H/I, BXOAAIIME B YUCINUTEIIb U 3HAMCHATEIIb

IpOOH YIOBIETBOPSIOT TPeOOBAaHUAM TeOpeMbl JlomuTars.

fi(x) =2x + l; g'(x) = €%
X
2x + !
. f'(x) ; 2+1 3
=1 g'(x) e’ e e
Ipumep: Haittu npenen gw
e* —1
3
f’(X)=—l+x2: gx)=e"—;
. 2x° -2 2
Im| — 3 = —
x> O+D-1-(-3) 3

1+ xz)ex (-3)
Ecnu mpu peniennu npuMepa rnociie npuMeHeHus npasuiia JIonuTans monsiTka
BBIYHCIIUTH MPEJIEN OMATh MPUBOIUT K HEOTPEISTICHHOCTH, TO MpaBwio Jlonurans
MO>KET OBITh MPUMEHEHO BTOPOH pa3, TPETUH U T.1. MOKa He OyneT moiyueH
pe3ynbTaT. EcTecTBeHHO, 3TO BO3MOXKHO TOJIBKO B TOM CJIy4ae, €CJIh BHOBb
noJydeHHbIe (DYHKIIMU B CBOIO OYepelb YIOBIECTBOPSIIOT TPEOOBAHUSAM TEOPEMBI
Jlotmmrans.

X

2

. . xe
IIpumep:Haiitu npenen lim .

xo0 x4 "




f'(x)ze;(l+%x); g'x)=1+e";

1 £ 1 2 x 2 1 =
"X)==e?+—e?+=e? =—e?(4+x); "(x)=¢";
S7(x) 5 2 1 1 (4+x) g"(x)

X

| 1
—e?(4+x —(4+x
1 (4+x) 4( )

o4 :
X—>0 e X—>0 pas
e2
1 13 1
mx:_; '"x=—e2; . —:O,
ST =7 8" =7 lim —

2

Ipumep: Hait lim =
UMep. anuTnu HpeI[eJI 11'1’17

X—>0 e

Flx)=2x;  g(x)=2¢";  lim—

X—>0 er

Q0
= —,- HOOJYYWJIHA HCONPCACICHHOCTD.
Q0

[Ipumensiem npaswiio Jlonurans eme pas.

1
f10)=2  g'(x)=4e™; lim ——=—=0;

X—0 282"‘ o0

,Zl]l}l CamocmosmeslibHo20 peuienun

. 2x* —3x+4
Haiitu  lim

=05 oy — 2x* +1
2Ux8+2-3x"+4
: :

Hatitu |im 5
X530 3X° =X
Haiira fim X " X*+2 .
alitn :
x>2 %2 4 44x% -1
2x 53x
Haiitu [Im

x—0 2X — arctg3x

JAudpepenunaibHoe HCUMCTCHUE.
IIpousBoanas
Mpumep. Haittu npoussoanyio Gpysximu f(x) = (x° + 3x) .
Io nostyueHHoi BhilIe (popMyIie MoaydaeM: u = x~ + 3x; V = XCOSX;
[TponsBoHbIe 3THX GYHKIUH: ' =2x+3; V' =cosx—xsin x;
OKOHYATEIBHO:
f'(x) =xcosx- (x> +3x)" " (2x +3) + (x* +3x)"° (cosx — xsin x) In(x* + 3x)
X

Ipumep. Haiiti npousBoauyro pyHKmu y = In tg% -
sm x



y = : ST ;
o 2 X 2 sin” x

.X X sin? x sin’ x
cos” — 2sin —CcOS—
2 2

_ Xcosx
sin” x
Ipumep. Haiit npous3BoaHy0 PyHKIUU ) = e’ Inx
2 ' 2 1 2 2 2 2 2
y'= (xzex ) nx+x’e” —= (erx +x’e” 2x)lnx+xex =2xe" (1+x*)Inx+xe* =
X
= xe" (1+2Inx+2x* Inx)

,Zlﬂ}l CamMocmosmelibHo20 peuienun

Haiitu nponsBogHyto: Yy = Ctgx/;

Haiitu npousBognyo: Yy =tg (X + 3)
Haiitn nponsBoaHyto: y=¢
Haiitu npoussognyo: Yy =6""

Haiitu npousBoaHyto: y =sin X-e
Haiiti npomsBozayio: Y = (2x +3)°
Haiitn nmponsBoaHyo: Yy =€
Haiitu npomssoanayto: Y = log,(In* x).

4
Haiitu npoussonnyto: Y = (COS X)e :

Haiitu npoussommyio: Y = arctg(¥/ x + 2).
Ipunoxkenus Npou3BOIHOM.
x* +2x-1

IIpumep. Haiitu acuMOTOTH ¥ TOCTPOUTH rpaduk QyHKIMU ) =
X

1) Beprukanbuabie acuMntoTsl: y—>+oX—0-0:  y—-00x—0+0, cienoBarensHo, X =
0- BepTUKaIbHAST ACHMIITOTA.

2) HakjioHHBIE aCHMIITOTHI:

2 p—
k:MM:M(l_FE_%j:]

X—>0 x 2 X—>00 x x

2 _ 2 1 2 _
bzlim(f(x)—x):h'm(x +2x l—xJ:lim[x +2x—1—x ]:h.m(Zx 1):1im
X—>0 X—>00! x

X—>00! x X—>00 x X—>0

Taxum obpazom, npsimast y = X + 2 sBJISETCS HAKIIOHHOM aCUMITOTOM.

[Toctpoum rpadux GyHKIMH:

1 1 1 sinx-—xcosx 1 SIn X —XCOSX _ SIn X —Ssin X + XCOSX

b



|

x +4
Ipumep: Vccnenosarh GyHKIHMIO y = ——— M IIOCTPOMTH €€ TpaduK.
X

1. O6nacteio onpezeneHus GYHKIUU SBISIIOTCS BCe 3HaUEHUs X, Kpome X = 0.

2. Oynkius sBisieTcs pyHKIMeH o0Iero Buaa B CMBICIIEC YeTHOCTH U HEYETHOCTH.
3. Touku nepecedeHus ¢ KOOPAUHATHBIMU OcAMHU: C ocbto Ox: Yy =0; X = — V4

c ocbto Oy: X = 0; Y — He CylIeCTBYeT.
4. Touka x = 0 SBJISETCS TOYKON pa3pbiBa Eirtl) y =00, CIIe0BaTEIbHO, IpsMast X = 0
ABJISIETCS] BEPTUKAJIBLHON aCUMIITOTOM.
HaktoHHBIE aCUMIITOTHI HIleM B BHE: Y = KX + b,

k=mnf(x)=mnx3+4=mn(1+i3j=1

X—>0 x X—>00 x3 X—>00 x

3
b = lim (f(x) - kx) =1im[x 4 —xj:h'm
X—>0 X—>0 X X—>0

4
x3

=0.

Haknonnas acumnrora y = X.

5. Haxoaum TOYKH dKCTpeMyMa (pyHKIIUH.
y'=l-—; yY=0mpux=2, yy =conpux =0.
X

y'’> 0 npu x € (-0, 0) — pyHKIHMS BO3pacTaer,

y'<0mpu x € (0, 2) — bynkims yobiBaer,

y'>0mpu x € (2, o) — QyHKIHUS BO3pacTaer.

TakuMm oOpa3om, Touka (2, 3) sBIsSETCS TOUKOM MUHUMYyMa.

Jnist onpeiesieHus XapakTepa BhITYKIOCTH/BOTHYTOCTH (DYHKIIMHM HAXOAUM BTOPYIO
IIPOU3BOJIHYIO.

24 .
y" =—;> 0 npu m06om x # 0, cIenoBaTensHO, GYHKIMS, BOTHYTas Ha BCEH 06macTu
X

OIIpCACIICHUA.

6. [Toctpoum rpadux QyHKIHH.



ﬂﬂ}l CamocmosimeslibHo20 peuienus

x> =2x+3
Hccnenosath QyHKIHUIO. y = —2 U TIOCTPOMTH €€ rpaduk.
X+

HHTerpasbHoe HcUMcIeHHUE.
HeonpenesieHHblid HHTErpaJl.

IIpumep. HaiiTu HeonipeaeneHHbIA HHTErpail I /sin x cos xdx .

Caenaem 3ameny t = sinx, dt = cosxdt.

j\/?dt - It”zdt _2pn 022 xa
3 3
ITpumep. J.x(x2 +1)?dx.

Bamenat = x> +1; dt =2xdx; dx= ?;HonyqaeM:
X

1 1 2 5/2 2 15/2
It3/2£=—jt3/2dt=—-—t5/2+C=t ACR ) R
2 2 25 5 5

2 .
u=x"; dv=sinxdx;

H]gnMe]g.J.x2 sin xdx = { } =—x?cosx+ jcosx 2xdx =

du =2xdx; v=-cosx

u=x; dv=-cosxdx; 5 ) ) 5 )

= ] =—x cosx+2xsmx—.[s1nxdx =—x"cosx+2xsmnx+2cosx+C.
du=dx; v=sinx

IIpumep.

_[sin Txsin 2xdx = lJ.cosSxa’x—l.|‘cos9xa’x = isin 5x—isin 9x+C.
2 2 10 18

J- dx J- 4dx {dcthx _ .—22 }: eigax+C
dx sin” x

sin? xcos® x sin? 2x

ﬂﬂ}l CamocmosimeslibHo20 peuienui



Haiitu uaTerpast:

[ x*arctgxdx.
cxC+1 x> +6x° +13x+9
——dx. ] —dx
T x%—x (x+1)(x +2)
-5x4—x3+4x2+8dx I dx
3 . .
x> —8 XV x2+x-1
2 =03
-COS™ X SIN™ X
%5 Xix. [SICX gy
" sin” X 4 4+ COSX
OnpenesieHHbIH HHTETPaJI
IIpumep.
1 x:Sint; n/2 17:/2
'[\/l—xzdx: I\/ —sin’ ¢ costdt = J.cosztdt:— I(1+cos2t)dt:
0 a=0;p=m/2 29
1 1 LS A | o
:—[t+—sin2t) =—+—sinm=—.
272 . 44 4

Jlna camocmoamenvnozo peuienus
HaI7ITI/I I/IHTeraJIBI:

P a e L2

1

2 e
|

2cos — dX J. dx

2 X

z Sln —

2

JAudppepenunaibHbie ypaBHEHHUS
. , —2x
IIpumep. Haiitu o6miee perenue auddepeHnaibHor0 ypaBHEHHS: V) =

cosy

ycosy-@ =-2x
dx

ycos ydy = —2xdx

j ycos ydy = —2_[ xdx
WuTerpain, cTosAMMUN B JIEBOM YacTH, OepeTcs Mo 4acTsiIM

u=y; dv=cosydy . : :
chosydyz . =ys1ny—J-smydy=ysmy+cosy
du=dy;, v=siny

. 2
ysiny+cosy=—x"+C
. 2
ysmy+cosy+x +C=0
- 3TO €ecTh OOHIMH WHTErpaj UCXOAHOro AU(PQEpeHLHaTbHOrO0 ypaBHEHUS, T.K.
ucKoMasi (DYHKIMsSI M HE BbIpakK€Ha uYepe3 HEe3aBHUCHMYIO NepeMeHHYyl. B stom u

3aKJIIOYaeTCsl OTJMYHe O00IIero (4acTHOro) HMHTerpaja oT o0mero (4acTHOTO)
peLIeHusl.



IIpumep. Haiitu pemenune nuddepeHmanbHOr0 ypaBHECHUS l, =In y npu ycnoBuu
y

y(2) = 1.
vy
dy
In ydy
y

_[Inydy
far= 2

x+C=j1nyd(1ny)

dx =

2
x+C=1n J

2
any(2)=1n0J1ytIaeM2+C=1n21; = 2+C=0, = C=-2

Uroro: 2(x—2)=In” y; nm y=e™>* - yactHoe pemenue;

+2x—4

Iposepka: y' = e~ UTOTO

2
+22x -4
++/2x—4 i [2 _4
_° (ty2x ):i\/2x—4:1ny

4 ++/2x—4
e

- BEpHO.
y

'
IIpumep. Pemnte ypaBHeHue y' = y’3.

dy _ %
dx Y

y_%dy =dx

'[y_%dy = '[dx

3y% =x+C

27y = (x+ C)’ - obumii uuTErpan

y= 2—17 (x+C)’ - obmee pemenue

Hpumep. Pemuts ypapuenue y' = x(y> +1).

d d
yz)—}kl:dx; J.yz)—/kl:'[dx;

x? x?
arctgy = —+C; =1g| —+C |
44 5 y=18 >

ﬂﬂ}l CamocmosimeslibHo20 peuienun

Pemnts muddepennunanpaoe ypaBaeHue X = dy(3 + 2X) :
Pemmuts muddepenmmansHoe ypaBHenne: yX Y = Jx
Pemute quddepennmansHoe ypaBHeHue: Yy + 2x(y’)2 =0

Pemts uddepenmmansroe ypapuenue: (3x —1)dy = y2dx
Pemmnts muddepenmansioe ypaBuenue: y” = sin 3x



Pemmnts nuddepennmansHoe ypaBHeHHE: (1+ X’ )dy =(y* —1)dx

Pemmte muddepennmansHoe ypaBaenue: y" —6y’ +5y =0

Peunth nuddepennmansioe ypasaenue: Y = Z\Ne2X

Permnts mubdepennmansroe ypasrerne: (X —3)y" —y' =0

Pemmts quddepennunansuoe ypapuenue: y" —5y’' +6y =e*
YuciioBble psiabl

Ipumep. OnpeaenuTs CXOAUMOCTh psifa Z

o
1
n n+l u (412" nel T
U, =—r5 Uy =T7,7> lim —*- = lim 1 = = T=-<l
2" 2" ey e 2" 2p 2 2

BeiBo: psig cxoauTcs.

2 3 n

X X X
IIpumep. VccrnenoBaTh Ha CXOIUMOCTD P X + ? + ? +.o+—+...
n

[Tpumensiem npusHak [lamambepa:

xn+1
fim| 22| im |2+ |x”|=1imL=|x|.
ool Yy n—> L n»oo|n+1| naoc1+l

n n

[ToyyaeM, 4TO TOT psAZ CXOAUTCS IIPU |x| <1wu pacxogurcs rnpu |x| >1.

TenepL OIIPCACIINM CXOOAUMOCTD B I'PAHUYHBIX TOYKAX 1u-1.

Dpux=-1: -1+ % — % + % —... paa cxonutes no npusHaky Jleitonuua

1 1 .
MMpux=1: 1+ > +—+...+—+... paa pacxoautcs (rapMOHUYECKHH PsiJ).
n

Ansa camocmoamenvnozo pewienusn
HccnenoBaTh cX0AMMOCTB psiZia € MOMOLIBIO MIPEIENbHOI0 IPU3HAKA (3TATOHHBIN

pan

=_) Z2n

~n
I/ICCJ'ICI[OBaTL CXOOUMOCTDh piala € IOMOLIBIO NPCACIBHOIO IIPU3HAKa (BTaHOHHLIP’I

2 3n++n?+3n

pan b, = )
Z% —2++/n2+10

= n
I/ICCJ'ICI[OBaTL CXOOUMOCTD psaa Mo NprU3HaKy I[anaM6epa: Z 3n 1
n=1 -

" - (-1
Haiitu ycinoBHY0 nim abCOIOTHYIO CXOAUMOCTD psijia: 22—3
o 2N+

y = (-1)"n
HaifTn ycioBHy10 W1 aGCOMOTHYIO CXOJIMMOCTb psija: ) Enil
~ 5n+

Cmenennwie paowt
2 3 n

x° X
IIpumep. Haiitu 061acTh CXOTUMOCTH psiia X + E + ? +...+ —' +..
n!



Haxonum panuyc CXOJIMMOCTH
1

(n_l)!‘:lim| " |—lim|n|:|oo|.

n—o 1 n—)oo| (}’l — 1)|| N n—o

n!

CrnepnoBarenbHO, JAHHBIN PSAJT CXOAUTCS MPH JIF0O0M 3HadeHnH X. OOMIMIA YICH 3TOTO
psiia CTPEMHTCS K HYJTIO.

lim 2 = 0.

n—>0 n!

Jlna camocmoamenvrnozo peutenus

00 n
HaiiTu 06mactTh CXOQMMOCTH CTETIEHHOTO psijia Z
n=1

n

o n
Haiitu JJIMHY UHTCPBAJIa CXOAUMOCTH CTCIICHHOI'O psAda Z

~2".(n+1)
y = (x+1)
Haiitu qnmuHy MHTEpBaia CXOAMMOCTH CTEIIEHHOTO psija Zn—
4" (n+1)
DOYHKIMHA MHOTHX IepeMeHHbIX
IIpumep. Haiitu nonusiii nuddepenuman GyHKIUN z = %
X =y
0z _ —2yx
ax (x2 _ y2 )2
oz Y=y -y(2p) X -y?+2y° x4y’
dy (x* =»*)’ (x* =y (7 =y?)
2 2 2
dz = Ve 2 A dy

-y (-

Jna camocmoamenvnozo peuwienusn
HaiiTy 4acTHBIE IPOU3BOJIHBIE 2-T0 MOPAIKA DYHKIMH Z = X° —5Y —4X + Xy + y?

Haittn sxcTpeMyM GyHKIHE Z = Xy — 4y + 2X* — 22X — 2y
Haiitu nmonmueiii quddepenHuman GyHKUNU Z = \/2 —x?y? npm x=1, y=2, dx =0,1,
X

dy=0,
Haiitn nonusiit nuddepennman pynkunn z =1+10xy +y + 2/x — 2y?

KonTpoabHasi padora no teme «BBenenue B ananus. [Ipenensl 1 HENPEepbIBHOCTH)»



1. HaliTu npezaesnsl YUCIIOBBIX IIOCIEN0BATENBHOCTEM:

2 tim 1L 6y fim (D - (-1

B) lim iz(l+2+3+...+ n).
n4)00n

e o (n+1)2 +(n-1)%"
2. Haiitu npeﬂenm b yHKIHHA:
x> +5 2x* —5x+2 : 8x° -1 o x¥ex=2
a) Ilm ; 6) lim—————; B —— D) Iim
?-3 x>2  X° -4 x->1/26X° —5X +1 x> X% — X" —=X+1
1 3 : x* + X _ 1+x-3x° . x®
1) lim ce) lm—————; %) lim—————; 3) lim —X|
) Hl(l— 1—x3j ) x>0 x4 —3x% +1 )Hw3x3+x2+1 ) x* +1

3. BeruncauTs npenensl GyHKIUI:

\/1+x 1 X2 -1 . x2—4x M+x-31-x
B X X ’

6) lim B) lim =X 1) jim

x—> x—0 ,X +1 4 x—1 X _1 x—0

. 1-cos®x

) lim tg2x e) lim 2sin X x) lim 1-cosx COSX, 3) lim——;
x—0 sin 5x x—0  3x x—0 X2 x=0  XSIn 2X

X 2 x? X 1
w im[ =)o tim| Xy i 2L ) tim@esin x).
x>\ 14+ X x| 2 -1 x>0\ X —1 X—0

KoHTposibHas pa6oTa no teme «/luddepeHnpaibHOe UCYUCTEHHUE.
[TpousBogHAA»

1. BoruncnuTh NpOU3BOAHBIE CAEAYIOMUX (YHKIIHIA:

1++/x 1-x° X
=X(* =Vx+D); 6) y=——; = =
)y ( ) 0y 1++/2x B) Y 1+ x? 0y Sin X + COS X

ATCCOSX . ) y=Intgx; 3) y=arctgIn(3x—1);

1) y=%tg3X—tQX+x; e) y=

X

—€

1 .
m) y=Inarctg——; x) y=arcsinx+v1-x*; 1) y=
1+x
1
2. HaiiTi ypaBHEHHE KacaTeJIbHOM K QyHKIMU Y = X—— B TO4Ke X, =1.
X

o . T
3. HaiiTu TaHTeHC yria HakjioHa KacaTelbHOH K (yHkimm Y =1g°X B Touke X=Z K
HIOJIO’KUTEIBHOMY HanpasiieHHIO ocu OX.

4. Haittu skcTpeMyMbl QyHKIMU Y = % x® —3x? +5x 1.

. 2x -1
5. HaiitTu npoMeXyTKH BO3pacTaHus U yObIBaHUS QYHKIUU Y = 1
X+
. 1-x
6. HaiiTit mpOMEKYTKH BBITYKJIOCTH U BOTHYTOCTH (QyHKIMK Y = In Tox’
+ X

7. Haittu nuddepentman dpyuxumn Y = (X2 +4x +1)(x2 —/X).
x> +4
x*—4"

8. UccnenoBarhk mocTpouTh rpaduk GpyHKIUU Y =



KoHTposibHag pa6oTa no teme «MHTerpasbHoe ucuucaeHue. HeonpeneneHHbIN
MHTerpam»

BbraucnuTe HHTErpaibl CIeayOMMX QyHKINN:

D J-de; Z)I xdx J-smxdx 4)1\/Fdx’ .[ dx iG)I 2 dx

vx?+1 Cos” X 2x -1 X —3x+2;
7) jxsm 2xdx; 8) Ixe “dx; 9) j

J(X +1)dx

KoHTposibHas pa6oTa no teMe «MHTerpasbHoe ucuucaenue. OnpeieieHHbIN
UHTEerpaJs»

1. BeIuMCIUTH UHTETPATIBL:

1)j\/Fdx 2)j

cos® xsin 2xdx :

Ot | N

i—dx ; 5)

1)2’ ! Vi+Inx 2x% +3x—2

71'

2 1
sm—

6) Ixe *dx; 7) _[xcosxdx 8) jln(x+1)dx 9) I—de 10) Im

T

2. Haiitu 1utomaab KpUBOM, OTPAaHHUYCHHON JTUHUAMU: Y = 3x%, y=0,x=0,x=1.

KoHTpo/ibHasa pa6oTta no teme «/[udpdepeHuimaibHblie ypaBHEHHUSI»
1. Pemts nuddepennmanbubie ypaBHeHUs 1-ro nopsaka:
1) xy'=x+1; 2) ydy=(x*—-2x)dx; 3) xyy'=Inx.
2. Pemmmts nuddepeHmanbHble ypaBHEHHUS 2-TO MOpsjiKa, JOMYyCKaloIlMe MOHMKEHHE
nopsaka: Xy'-y'=1;
3. Peumrs guddepeHunanbHple  ypaBHEHUS  2-TO  THOpsSAKa C€  MOCTOSTHHBIMH

Kod(purmeHTaMu:
1) y' '+3y'+2y =0 ; 2) y' l—8y'+16 =0 , 3) yl I+2y'+5y =0.

KoHTposibHast pa6oTa no teMe « PyHKIIMA MHOTUX ITepeMEeHHbIX»

Haiit yacTHbie mpousBoaHbIe U auddepeHinan GyHKITIN:

1) z=x}y-yx; 2) z=x\/§+i; 3 u=In(x+y+2).
Ux



Bomnpocsl k 3a4eTy ¢ OLIEHKOIi BO 2 ceMecTpe

[TonsaTue npenena nociae10BaTeIbHOCTH.

CoiicTBa npeziena mocie0BaTeIbHOCTH.

[TonsATHE GECKOHEYHO MAJIBIX U OECKOHEUHO OOJIBIINX BETHUYHH.

[TonsiTue QpyHKIMH.

OO6nacth onpeseenus, 001acTh 3HaYCHUN (YHKIIUH.

[Ipocreiimme GyHKINOHATHHBIE 3aBUCUMOCTH.

I'padpyik OCHOBHBIX DJIEMEHTAPHBIX (GYHKIUH (TTOBTOPEHUE).

Crioco6b1 3a1aHus PYHKITUH.

OO6parHbie QYHKINH.

10. SIBHO M HesBHO 3a/1aHHasT QYHKITHSL.

11. Tlpenen ¢pyHKIUHA.

12. CgoiicTBa mpeenos.

13. PackpbITHE HEKOTOPBIX BUJIOB HEOIIPEIEIIEHHOCTEH.

14. [lepBrIii 3aMeyaTeNbHbIN peaes.

15. Yucno e (uucno Diinepa). Bropoii 3aMmeyaTenbHbIi npeaen.

16. IonsiTHE HEMPEPHIBHOCTH (PYHKITUH.

17. Knaccudukanus pa3pbiBoB GyHKIUH.

18. I'opuzoHTaNbHAS, BEPTUKAIGHAS H HAKJIOHHASI aCUMITTOTHI.

19. IloHsiTHE TPOU3BOTHOM.

20. ®u3nveckuii ¥ reOMETPUIECKUI CMBICIT IIPOU3BOTHOM.

21. OcHoBHbIe MpaBuia quddepeHIpoBaHus (YMHOKEHUE HA YICIIO, CYMMBI).

22. OcHoBHBIE TIpaBuiIa AUQPepeHIPOBaHuUs (IPOU3BEACHNUS, YACTHOTO).

23. Tabnuia mpou3BOHBIX.

24. TlpousBoaHas cnoxxHor GpyHKuuu. [IpaBuiio nenovxu.

25. IIpou3BoiHbIE BBICLIETO MOPSAIKA, UX BHIYUCIIEHUE.

26. ITpaBumno Jlonurass.

27. MOHOTOHHOCTb U 3KCTPEMYM (PYHKIIUH: TOCTATOYHbIE YCIOBHUS.

28. BeimykiocTs 1 ieperu6d rpaduka QyHKIMH: JOCTATOYHBIE YCIOBHUSI.

29. UccnenoBanue QyHKIMM U TIOCTPOECHUE rpaduka.

30. Iuddepeniman nepBoro mopska, CBOMCTBA.

31. lnddepennuansl BICHIETO TOPSAKA.

32. TloHsaTHe IepBOOOPA3HON U HEONPEACICHHOTO HHTErpaa.

33. CBolicTBa HEONPEIEIEHHOI0 HHTErpaja.

34. Tabnuiia HEOpeIeIEHHBIX HHTETPAJIOB.

35. Beruncienne MHTErpajioB ¢ HOMOIIBIO CBOWCTB M TaOJIHIIBI.

36. IIpuBeneHue WHTETpaa K caMmoMy ceoe.

37. BbluncieHHE HHTErPAJIOB METOJIOM 3aMEHBbl IEPEMEHHOM U 3aHECEHUs O
nuddepenmman.

38. UnTerpupoBaHue KBaApaTHOTO TPEXUICHa B 3HaAMEHaTeNe APOOH U MOJT KOPHEM.

39. MeTo MHTETPUPOBAHUS TIO YACTSIM.

40. NnTerpupoBanne UppalMOHANBHBIX (YHKIUH: METO] pallMOHAIN3ALUHU BBIPAXKECHHUS.

41. TloHdaTure onpeaeneHHOro HHTErpaia u ero CBoicTBa. I'eoMeTpuieckuii CMbICI
OTIpeIeIEHHOT0 HHTErpaa.

42. ®opmyna Hetorona-JleitOauma.

43. MeTo/1bl HHTETPUPOBAHMS MO YACTSAM M 3aMEHbI IEPEMEHHOM ISl BBIUUCIICHUS
OTIpeNIeIEHHOTO NHTETpaa.

44, T'eomerpuueckue U (pru3nyecKre MPUI0KEHHS ONPeIeTIEHHOTr0 HHTEerpaa.

45. MexaHU4eCcKHil CMBICIT OTIPEIeIEHHOr0 UHTErpasa.

46. OcHoBHbIE MOHATUS AU(D(HEePEHINATBHBIX YpaBHEHU.

CoNoA~WNE



47. YpaBHeHus 1-ro nopsaka ¢ pa3aeiastonMMHICs IEPEMEHHBIMU.
48. OgHopoaHbIie ypaBHEHUS 1-TO TIOpsIKa.
49. Jlunelinple ypaBHEHUs 1-TO moOpsIKa.

50. JIunelinpie ypaBHEHUS 2-TO MOPSIIKA C TIOCTOSHHBIMU KO3 uimeHTa

51. IToustue ®MII.

52. YacTHbIe TPOU3BOIHBIC.
53. [Nonsarue nmonuoro nuddepernnana GyHKIHUH.

Kputepuu oniennBanus npeactasiensl B Tadnuie 8.1.

Meroauka ¢popMupOBaHHS Pe3yabTHPYIOLIEH OLEHKHU

Tabauna 8.1
Jran | ®opma
KOHTPOJIs Kpurtepuu oneHuBanus
1. Texywuii konmponw (max 20 b6annos 3a 1 mooynv)
4 Gamna 3 bamna 2 bama 0-1 GaymutoB
TTocemenue CryneHT nocetun CryzaeHt nocetusa CryzaeHT noceTui CTyAeHT moceTus
3aHATHN 6omee 85% 3amsaruit | 71-85% 3amaTuit 56-70% 3ansTHii MeHee 56% 3aHatuit
(max4 6.)
11-13 GanmoB 8-10 6amoB 6—7 OamroB 0-5 GamroB
Tekymas CTyneHT aKTUBHO CTyzaeHT akTUBHO CryzaeHr CryzaeHr
pabota B paboTtaer Ha pabotaer Ha HEIOCTaTOYHO HEIOCTATOYHO aKTHBHO
TEUYCHHUE 3aHATHUSIX, 3aHATHAX, XOPOILO aKTHBHO paboTaeT paboraer Ha 3aHATHAX,
MOJyJIst IIPEBOCXOJIHO BBINOJIHACT 3a/JaHUA Ha 3aHATHUSAX, HEYJIOBJIETBOPUTEIHHO
(max 136.) BBITIONTHSIET BCE MpenoaaBaTes. YAOBIETBOPUTENIbH | BBIMOIHSET 3aJIaHUS
3aaHus 0 BBITIOJIHAET IpernoaBaTes.
IIpernoiaBaTes. 3aaHuA
IpernoiaBaTens.
3 bama 2 Gaua 1 6ann 0 6asoB
Joxunag, TeMa N0JIHOCTBIO Tema B OCHOBHOM Tema yacTuuHO Tema He packpbITa.
Mpe3CHTAIUsS | PacKphITa. packpeiTa. Xopolee | pacKpbITa. HeynosnerBopurensHO
(max 30.) / [peBocxomHoe BJIAJICHUE VY IOBIETBOPUTETHH | € BIaJcHHE
OTIOPHBI BIIAJICHUE MaTepHaJIOM. oc BIIaJICHHE MaTepHaJIOM.
KOHCIICKT MaTepHAIIOM. CpenHuii ypoBeHb MaTepHaJIOM. Henocratounsrit
(max36.) Bricokuit ypoBeHb camocTosiTeNbHOCTH, | Huskuil ypoBeHb YPOBEHb
CaMOCTOSATENIFHOCTH, | JIOTHYHOCTH, CaMOCTOSITENIFHOCT | CaMOCTOSITENbHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAHHOCT | W, IOTHYHOCTH, JIOTHYHOCTH,
apryMEHTHPOBAHHOC | M. XOpOUIMH CTHIIb apryMEHTHPOBAHHO | apTyMEHTHPOBAHHOCTH
1. [IpeBocxonHbIi H3J10KEHUS. CTH. .
CTHJIb M3JI0KEHUS. VYnoBnerBoputensH | HeymoBneTBopuTenbH
bIi CTHIIb bIi CTHJIb U3JI0KEHHUS.
W3JI0KEHUS.
2. Pybeacnwiil konmpoas (156. 3a 1 modynn)
13-15 Gamnos 10-12 Gamn 8-9 6ayuioB 0-7 6ayutoB
Kontponsnas | IIpaBunbHO IIpaBunbHO 3ananus 3aaHysl BBIOIHEHBI
pabota BEIITOJTHEHBI BCE BEINOJTHEHA OOJbINasi | BBIIOJIHEHEI OoJice | MEHEe 4eM
3alaHus. 94acTh 3a/IaHHI. 4eM HAIOJIOBUHY. HATIOJIOBUHY.
IpoxgemoncrpupoBa | [IpucyrcTByror [pucyrcTByrot [IpogemoHCTpHUpOBaH
H BBICOKHI YPOBEHb | HE3HAYUTEIHHEIC CEPbE3HEIC HEYJIOBICTBOPHUTEIIEHBI
BIIaJICHUS OIIUOKH. OIIUOKH. 1 YpOBEHb BIIaICHUS
MaTepHAJIOM. IIponemoncTpupoBan | IlpomeMOHCTPUPOB | MaTepHaJIOM.
IIposiBneHbI XOpOUIUH YpPOBEHb a" [IposiBnenst
MIPEBOCXOTHBIE BIIAJICHUSA YIOBIETBOPUTEIbH | HEJOCTATOYHBIC
crocoOHOCTH MaTepHaJIOM. Bl yPOBEHB CcocoOHOCTH
MIPUMEHSTH 3HAHUS U | [IpOsIBIICHBI CpEIHUE | BIIAACHUS MIPUMEHSTh 3HAHUS U
YMEHUS K COCOOHOCTH MaTEepHUAJIOM. YMCHHS K




BBITIOJTHEHHIO NPUMEHSTH 3HaHus U | [IpOsIBIICHBI HU3KUE | BBITIOJIHEHUIO
KOHKPETHBIX YMEHHUS K CIIOCOOHOCTH KOHKPETHBIX 33JaHHMH.
3aJaHUH. BBITIOJTHEHHIO MPUMEHATH 3HAHUSA
KOHKPETHBIX W YMEHHSA K
3aJaHUMN. BBITIOJTHEHUIO
KOHKPETHBIX
3aJJaHuH.
3. moeosvlii KOHMPObL NO OUCYUNTIUHE
26—-30 GamioB 20-25 Gamra 15-19 6annoB 0-14 6annoB

DK3aMeH/3a4
er

JlaH MOJTHBIH,
Pa3BEepHYTHIN OTBET
Ha MTOCTaBJICHHBIN
Bonpoc. OTBer
dbopmynupyeTcs B
TEpPMHUHAX HAYKH,
U3JI0KEH
JUTEPATYPHBIM
SI3BIKOM, JIOTHUEH,
JI0Ka3aTelieH,
JEMOHCTPHPYET
aBTOPCKYIO TIO3UIIHIO
CTy/IeHTA.

JlaH TOJIHBIA OTBET
Ha MOCTaBJICHHBIN
BOIIPOC, MOKa3aHO
YMEHUE BBIJCIUTh
CYIIECTBEHHBIE U
HECYILIECTBEHHbIE
MpU3HAKH,
MIPUYUHHO-

CICACTBCHHBIC CBA3H.

Ho nonymienst
HE3HAYMTEILHEIE
OIIINOKH,
WCIIPaBJICHHBIE
CTYJIEHTOM C
IIOMOIIIBIO
«HABOISALIUX»
BOIIPOCOB
MpenoaaBaTes.

Jla" HEOCTATOYHO
MOJIHBIN OTBET.
CryzaeHt He
criocooeH
CaMOCTOSITEILHO
BBIJIEJINTH
CYIICCTBEHHBIC U
HECYIIECTBCHHEIC
MIPU3HAKA U
TIPUIHHHO-
CIIEICTBEHHBIE
cBs3H. PeueBoe
odopmiicHHE
TpeOyeT IONpaBoK,
KOPPCKIIHH.

He nonmyuyeHs! 0TBETHI
1o 6a30BBIM BOIIPOCaM
JUCLUIUIMHBI WK 1aH
HETIONHBIA OTBET U
JIONYIIEHBI rpyObIe
omu0ku. Peun
HEeTrpaMOTHas.

Y TOUHSIOLHUE BOIPOCHI
IpernoaBaTens He
MPHUBOJAT K KOPPEKLIUU
OTBETA CTYJIEHTA HE
TOJIBKO Ha
IIOCTaBJIEHHBII BOIIPOC,
HO U Ha Ipyrue
BONPOCHI AUCHUITIIUHBI.

CryneHTsl, NOJYy4YUBLIME B XOJE TEKyllero u pyOexHoro koHTposs 50-70 Oamios,
ABTOMATHUYECKH IOJIyYaloT «3a4eT» WIN OLEHKY «YyJOBJIETBOPUTEIbHOY. [l momyyeHus Gosee
BBICOKOTO Oayia («XOpOIIO» MM «OTIMYHO») CTYACHT 0053aH SBUTHCS HA SK3aMEH U C/IaBaTh
sK3aMeH 10 1mkane ot 0-30 0ansIoB B TOMOJHEHUE K HAKOIUICHHBIM 33 CeMeCTp Oasuiam.

Iloka3zatenu u KPpUTEPUH OLICHUBAHUSA KOMIIeTEHIINI Ha Pa3/IMYHBIX 3TAllaX UX
(l)OpMHpOBaHI/Iﬂ, OIMHMCAHME IKAJ OHCHUBAHUA

YpoBeHb c(hOPMHPOBAHHOCTH KOMIIETEHIIUIH

«MUHUMAJbHBII
YPOBEHb
He JIOCTUTHYT»
(menee 50 6ans10B)

«MuHHUMAaJIbLHBIA

YPOBEHb»
(50-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6a10B)

«BbIcOkMii ypOBeHb»
(86-100 6am10B)

Komnemenyuu ne

chopmupogatrivl.
3HaHUA OTCYTCTBYIOT,
YMEHHS W HaBbIKH HE
c(OpMHUPOBaAHBI.

Komnemenyuu
chopmuposativl.

CdhopmupoBaHbl
0a30BEIE
3HAHUM.

YMmenus pparMeHTapHbI
u HOCSIT

PENPOIYKTUBHBIN
XapaKTep.
HeMoHcTpupyercs
HU3KAN
CaMOCTOSITETbHOCTH

MPAKTHUYCCKOT'O HABLIKA.

CTPYKTYpBI

YPOBEHb

Komnemenyuu
chopmuposanbl.

3HaHusA
CHCTEMHEIE.
YMeHnus
PEenpoTyKTUBHBII
XapaKTep,
MIPUMEHSIOTCS K
peLIECHUIO THUIIOBBIX
3a71aHuM.
JemMoHncTpupyercs
JIOCTAaTOYHBIM  YPOBEHb
CaMOCTOSITEIbHOCTH

oOIIpHBIE,

HOCAT

Komnemenyuu
chopmuposanivl.

3HaHus TBEpAbIE,
apryMeHTHPOBaHHbBIE,
BCECTOPOHHHUE.

YMenus YCIEIIHO
MIPUMEHSIOTCS K
PEILIEHUIO KaK THITOBBIX,
TaKk M HECTaHAAPTHBIX
TBOPYECKUX 3aJJaHUM.
JeMoHCcTpupyercs
BBICOKHH YpOBEHB
CaMOCTOSITETBHOCTH,




YCTOHYHMBOTO
IIPaKTUYECKOro HaBbIKA.

BBICOKasA adaliTUBHOCTDH
IMPAKTHYCCKOI'0 HaBbIKa

Onucanue Kpurep

HEB OLICHUBAHUSA

Oby4aromuiics Oby4aromuiics OO0yyaromuiics OO6yuarommuiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYLIECTBEHHBIC | - 3HaHUS | - 3HAHWE W TOHHMAaHHE | - riry0oKwue,
mpobensl B 3HAHUAX | TEOPETHIECKOTO OCHOBHBIX  BOTMPOCOB | BCECTOPOHHHUE u
y4e0HOT0 MaTeprana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTUPOBaHHBIC
- JIOITyCKAIOTCS | - HETOJIHbIE OTBETHl Ha | 0O0beMa MPOrPAMMHOIO | 3HAHHS NPOTPAMMHOTO
MPUHIIAITHATBHBIC OCHOBHBIE BOIIPOCHI, | MaTepuaa; Marepuaia;
OIMMOKM TIPH OTBETe Ha | OMMOKK B  OTBETE, | - TBEpAbIE 3HAHUS | - TIOJHOE TIOHWMaHHE
OCHOBHBIE BOIPOCHI, | HEAOCTATOUHOE TEOPETUIECKOTO CYIIHOCTH u
OTCYTCTBYeT 3HAHWE U | IOHMMaHHE CYIIHOCTH | MaTepuaia. B3aUMOCBSI3U
MMOHMMaHHWE  OCHOBHBIX | M3JIaTA€MBIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
MOHATUI U KaTeTrOpHii; - HEYBEpECHHBIE U | yCTaHABIHUBATh U | OPOLIECCOB W SIBJICHUH,
-HCTIOHUMAHUC CYIIHOCTU | HCTOYHBIC OTBECTHI Ha O6’I)HCH$ITI> CBA3b | TOYHOC 3HaHUEC
JOINOJTHUTCIIBHBIX JOITOJTHUTCJIbHBIC IMPpaKTUKKU W TCOPHH, | OCHOBHBIX MOHATHUH B
BOIPOCOB B paMKax | BOIPOCHL, BEISIBIIATD pamMkax 00CYyKIaeMbIX
3aJJaHnH; - HEIOCTATOYHOE | MPOTUBOPEUHS, 3aJaHuii;
- OTCYTCTBHE YMEHHS | BIQJICHUC JHUTEPaTypol, | mpoOieMsl u|- CIOCOOHOCTD
BBITIOTTHSTH pEeKOMEHIOBaHHON TEHACHIINN Pa3BUTHUS; yCTaHaBIUBAaTh u
MPaKTUYECKHE  3a/IaHus, | MPOTPaMMOit - MIpaBUIIbHBIE U | OOBICHSTH CBSI3b
npeayCMOTPCHHBIC JUCHUILTUHBI; KOHKPCTHBLIC, 663 IIPAKTHKU U TCOPHU,
MIPOrpaMMOi - yMmeHue 0e3 TPYyOBIX | TpyOBIX OmuooK, | - JIOTUYECKH
TUCTIATLTAHBL; OIMO0K pemiaTs | OTBETHI Ha | TIOCJIeIOBaTEIbHbIE,
- OTCYTCTBUC T'OTOBHOCTH | MPAKTUYCCKUC 3aJaHUA, | IOCTABJICHHBIC COACPKATCIIbHBIC,
(crtocobHOCTH) K | KOTOpBIE CJIeTyeT | BOIPOCHI; KOHKpETHBbIE u
TUCKYCCHH W  HH3KYIO | BBITIOJTHUT. - YMEHHEe  pemaTh | HCUEPIHIBAIOIINE
CTCIICHb KOHTAaKTHOCTH. IMPAKTUYCCKUE 3aJaHusd, | OTBCThI HA BCC 3alaHud,
KOTOpEIE cleayeT | a TaKxKe
BEITIOJTHUTB; JIOTIOJTHUTENbHBIE
- BJaJICHWE OCHOBHOH | BOITPOCHI
JTUTEPATypOH, 9K3aMeHaTopa;
PEKOMEHIOBaHHOH - yMEHHE  pemaTh
MPOrpaMMOit MIPAKTHYECKUE 3a/TaHNUS;
JIMCIHUTUIMHEI; - cBOOOIHOE
- HaJJMure COOCTBEHHOH | MCTONb30BaHHE B
000CHOBaHHOM OTBETaX Ha BOIPOCHI
TIO3HIIUH Mo | MarepuaioB
00CcyX/1aeMbIM PEKOMEH/IOBaHHOM
BOTIPOCAM. OCHOBHOW "
Bo3moxHbI JOTIOJTHUTENbHOM
HE3HAYUTEIbHBIE JIATEPATYPBHL.
OTOBOPKH MU HETOYHOCTH
B PacKpbITHH
OTACJIBbHBIX MOJI0KEHUN
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETax.
Ouenka Ouenka Ounenka Ouenka
«Hey/10BJIETBOPUTEJILHO | «Yy/[AOBJETBOPUTEIHHO | «XOPOLIO)» / «32aYTEHO» «OTIHIHO» /
» /He 3a4TeHO » | «3a4TEHO» «3a4TEHO»




9. YueOHO-MeTOAUYECKOe U HHPOPMAIHOHHOE o0ecTiedeHre TUCHUIIHHBI (MOYJIs1)

a) Ocnoenan 1umepamypa

1. Kpemep, H.II. Jluneiinas anreOpa: Y4eOHMK M TPAKTHKyM [JII BY30B/ TIOJ
penakmueit H. III. Kpemepa. — 3-¢ u3n., ucnp. u gom. — Mocksa : M31aTenscTBO
Opaiit, 2020. — 422 ¢. — (Briciee o6pazoanue). — ISBN 978-5-534-08547-1. —
Tekcr : anextponnsiit / IbC Opaiit [caiit]. — URL: https://urait.ru/bcode/450038

2. MuHopckwii Bacunnit [TaBnoBuu
COopHHK 33124 TO BBICIICH MaremaTtuke, yueOHoe mocobue Du3NKO-MaTeM.JIUT-PHI,
2010

3. Ilaxomosa, E. I'. Jluneitnas anreOpa u ananutuydeckas reomerpus. COOpHUK 3aTaHHM !
yueOHoe mocobue s By3oB/ E.T.IlaxomoBa, C.B.PoxkoBa.— Mocksa :
WznarensctBo HOpaiit, 2020. — 110 c. — (Beicuiee o6pazosanue). — ISBN 978-5-
534-08428-3. — Tekcr : oanekrponuwni // OBC IOpait [caiit]. — URL:

https://urait.ru/bcode/451426

4. JluneitHas anreOpa ¥ aHATUTHYECKAs T€OMETPHS | YUCOHHUK W MPAKTHKYM JUIs BY30B /
E.T. Ilnoraukosa, A. Il. UBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; noa penakuuei
E. I'. [InotaukoBoii. — Mocksa : UzmarensctBo FOpaiit, 2020. — 340 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01179-1. — Tekcr : snexrponnsiii // ObC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/450619

5. Bricmias maremartuka ans sxkoHomuctoB. Ilon pen. Kpemepa H.III. KOHUTHU-TAHA.
2010
0) /lononinumensnas aumepamypa

6. JlyGsruna, E. H. Jluneitnas anreOpa : yuyeOHoe nocobue mist By3oB / E. H. JIyGsaruna,
E. M. BeutomoB. — 2-¢ u3n. — Mocksa : U3marensctBo HOpaiit, 2020. — 150 c. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-10594-0. — Tekct : anekrponHsiit // 9BC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/456440

7. Tlucemennslit,Imutpuit TpodumoBuu
Koncnexr nexmuit mo Beicieit matematuke. B 2-x 4. Aiipuc-tipecc, 2011

B) B) nporpammHoe oOecnedenne, IbC, npodeccnonanbubie 0a3pl U WHTEpHET-
pecypcehbl:

- He00XO0AMMBIH /151 o0ecrievyeHusl JaHHON JMCHUIIMHBI KOMILUIEKT JHUIEH3HOHHOI0 M
¢BO0OOHO PacNpOCTPAHsIEMOI0 MPOrPAMMHOIO0 o0ecreYeHnsl, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOU3BOACTBA, a TAK)Ke JIEKTPOHHbIe OMOJIMOTEYHbIe cHUcTeMbl, ¢ KoTopbiMu Yy COI'Y
HMeeTcs 1efCTBY IO 10roBoOp:

Ne HanmeHoBaHue Ne noroBopa(iunen3ust) Crtpana-
n/n IMMPOU3BOAUTEID
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CIHA

' (MPSA) ot 04.2016r
’ Windows 7 Professional Ne 4100072800 Microsoft Products | CIIIA

' (MPSA) ot 04.2016r
3 Office Standard 2016 Ne 4100072800 Microsoft Products | CIIIA

' (MPSA) ot 04.2016r
4 Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UIT Poccus

' WEB Class Cynrarymus P.T.(6Geccpouno)



https://urait.ru/bcode/450038
https://urait.ru/bcode/451426
https://urait.ru/bcode/450619

[Tporpammuoe obecrieuenue 1C: | Ne C/1/108 ot 29.08.2017 Poccus
5 [Ipennpusitie. byxranrepckuii (MakcuMyM-coT) 6eccpodHo
' VYyert. Tunoast koHGUTyparus 8
ceTeBasi BepCusi
CucreMa KOMITBIOTEPHOI JInuensus FSF/Debian (CBo6oanoe
6. BepcTkn MikTex IporpaMMHOE 00ecreueHue)
(6eccpouno)
7. Kasperksy Endpoint Security J10 22.01.2024 Poccus
CucreMa noucka TeKCTOBBIX No 0122.01.2043 Poccus
8. 3aMCTBOBaHUHI (newictButenen no 22.01.2025) c
«Antumiaruar.BY3» OAO «Antu-Ilnaruar»
ABToMaTu3upoBaHHas cuctema | CBHUIIETENBCTBO O rocyaapcTBeHHon | COI'Y
9 «Ynpasnenue —/lekanat BPC» perucrpanuu rnporpaMmsl s O9BM
' Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Iporpamma st 9BM «bank Pa3zpaborka COI'Y CBunerensctBo | COI'Y
BOIIPOCOB ISl KOHTPOJIS 0 TOCYIapCTBEHHOU PETUCTPALIUN
10. | 3HaHU» nporpammsl ais 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr BO Ne2191-24, ot 12.01.2024 1. Poccus
11. (rex.mommepskka 10 26.02.2025 r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
12.
W, A.CepreeBuu
DIRECTUM RX - Cucrema | OOO I'anaktuka UT morosop Ne Poccus
13. JJIEKTPOHHOTO 120320/I[/A or 14.03.2022
JIOKyMEHTOO00O0pOoTa
MOODLE becruatHoe CIIA
14, (6becrmaTHOE
poccuiickoe)
15 JInunbIi KaOuHeT JTunensus 6eccpounast Poccust
| ctyneHTta/coTpyaHuKa
DeKTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
16. | nucceprauuu u aBTopedeparoB | Tpebyercs perucrpaius B
PI'b(OB/] PI'b) 6ubmmnoreke COI'Y
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
17 ouommoreka ONLINE" Tpebyetcs perucTpars
' 6ubnuoreke COI'Y
ObC «Hayunas osnextponHnas | http://elibrary.ru. Poccus
oubnmoreka eLibrary.ru» Tpebyercs perucTpanus
18. 6ubmmoreke COI'Y
VYHuBepcanbHast 6a3 JaHHBIX https://dlib.eastview.com CHIA
19. | East View
3BbC «fOpaiiT - www.biblio-online.ru Poccust
20. | oOpa3oBaTenbHas cpena, Tpebyercs peructpanus

BKJIrO4aromias BHpTyaJ'IBHBIfI
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YUTAIbHBIN 3271 Y4eOHUKOB U o6ubmuoreke COI'Y
y4eOHBIX TTOCOOUIT OT aBTOPOB
U3 BeAymux By30B Poccun mmo
BCEM HAIPaBICHUAM U
CIIEUATIBHOCTSM

10. MaTrepuaJbHO-TeXHHUYECKOE OCHAIIlEHUE TUCHUIIINHbBI
HpOBeI[GHI/Ie JICKIITMOHHBIX U CCMI/IHapCKI/IX 3aH$ITI/Iﬁ 10 OUCIHUIIJIINHEC OCYH_ICCTBJISIGTCSI B
CIICYIOIINX ayIUTOPHSIX:

Yueonvie ayoumopuu onsa nposedenus 3auamuil 1eKYUOHHO20 MUNA:

npenodasamensCKull Cmoi, Cmya, CmoJibl 00yYarowuxcs, cmyiva, Kageopa, Kiaccuas

00CKa, O0eMOHCMPAYUOHHOE 000PYO08aHUE - MYILMUMEOULHbIN KOMNIEKC (NPOeKmop, 3KpaH), HOYMOYK,
kononxu, npoepammnoe obecnevenue:Windows 8.1 Professional; OfficeStandard 2010; Aumueupycnoe
npozpammnoe obecneuenue KasperksyTotalSecurity; Cucmema noucka meKkcmosvlx 3auUMCHIB08AHUIL
«Anmunnacuam.BY3»; Ilpocpamma ona 3IBM «bank eonpocoé 014 KOHmMPONA  3HAHUI);
KoucynomanumlILnroc; Fapanm; Moodle, yuebno-naznaonvie nocoous

Yueonvie ayoumopuu ona zanamuii ceMunapckozo muna, Kypco0o20 RpOEKMUPOBAHUsA (6blINOIHEHUs
Kypcosvlx padom), 2pynnogelx U UHOUGUOYATbHBLIX KOHCYIbMAUUll, MmMeKyuiez0 KOHmpOAA U
HPOMENCYMOYHOII AMMmMeCmayuu. npenooasamenbCkuli Cmoj, CMmya, CHmoabl 00yYaiowWuxcsa, Cmyivsi,;
Kageopa, KidaccHas 00CKA, MYIbMUMEOUIHbIIL KOMHIIEKC (NpoeKkmop, 3KpaH), HOYMOYK, KOJOHKU,
npoepammuoe ovecneuenue:Windows 8.1 Professional;OfficeStandard 2010; Aumusupycnoe npocpammnoe
obecneuenue KasperksySecurityCloud; Cucmema noucka MeKCcmoBvIX 3aUMCME08aHUIL
«Anmunnazuam.BY3»; Ilpocpamma ona IBM «bank eéonpocoe 0na konmpona 3nanuily; Koncynomanm
naroc; Fapanm; Moodle,

Jlabopamopus - KOMRbIOMEPHBLIL KaACC 013 MEKYUiez0 KOHMpoas (mecmuposanue). npenooasamenbCKuil
CMOJL,NPeno0asamenbCKull.  Cmyi, Cmobl 00y4AIOWUXcs, Cmyvs, KIACCHAA O0O0CKA,MYIbMUMEOULIHbIL
KOMNIeKC (npoekmop, 3kpar), konouku, IIK npenodasamens, [IK obyuarowuxcs, npoepammHuoe obecnevenue:
Windows7.1 Professional;OfficeStandard 2016; WinRar; MicrosoftVisio; MicrosoftVisualstudio;
KasperskySecurityCloud; KoncynemanmlIluwoc, Iapaum, Ilpozpamma ons IBM «Bank eéonpocos s
KOHmpos 3nanuity, Cucmema noucka mekcmosvix saumcmeosanuii «Anmunnazuam.BY3», Moodle
Ilomewenusn ona camocmoamenvHoli pabomol:

- KOoMRnblomepHble Kaaccbl ¢ 00Cmynom K pecypcam cemu Humepuem: npenooasamenbCKuili Mo,
npenoo0asamenbCKull Cmys, CHOIbL 00y4arwWuxcs, CMyabs, KIACCHAS O00CKA, MYTbMUMEOULHbI KOMNIEKC
(npoexmop,  9Kkpawn),  konouxku, IIK  npenodasamens,  IIK  obyuarowuxcs, npocpamMmHoe
obecneyenue:\Windows7.1 Professional;OfficeStandard 2016; WinRar; MicrosoftVisio;
MicrosoftVisualstudio; KasperskySecurityCloud; KoncyasmaumlIInrwoc, I'apanm, Ilpozpamma onsn IBM
«bank eonpocoe o0Ona kommpona 3Hanuiy, Cucmema HOUCKA MEKCHMOGLIX 3AUMCHIGOBAHUIL
«Anmunnazuam.BY3», Moodle,

- Oubnuomexka, 6 MOM HUCE YUMAIbHBLIL 3A71: CMOAbl, CMYbs, KOMINbIOMEPbL (6 M.U. C 8bIXOOOM 8
unmepnem, docmynom ¢ SMOC), npoepammnoe obecneuenue: Adobeflashplayer 31; Adobereader 10; Java
6.0; K-LiteCodecPack; Winrar, MicrosoftOffice 10; MicrosoftVisio 10; MicrosoftVisualstudio; Koucynomanm
nmoc. Moodle, yuebnvie u nayunvie ¢ponowvt oubauomexu COI'Y, docmyn K 21eKmMpoHHbIM OUOIUOMEUHBIM
\pecypcam:

IBC "Ynusepcumemckan ouonuomexa Online” http://www.biblioclub.ru
Dnexmpounas ouobnuomexa ouccepmayuii PI's (351 PI'b) https://dvs.rsl.ru
Dnexmpounas ouobnuomexa «Koucynomanm cmyoenmar http://www.studmedlib.ru/
Hayunasn snekmponnan ouonuomexa eLibrary.ruhttp://elibrary.ru

Baza oannvix «IBC elibrary»http://elibrary.ru

Dnexmpounas oubnuomexa «FOpaiumnhttp://biblio-online.ru
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