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Ono6pena CoBeroM (pakynpTeTa SKOHOMHKH U yrpasieHus(mporokosn Ne 7 ot 15.04.2021 r.)

Pabouass nmporpamMma JUCIHHUIUIMHBI OJ00peHAa B  COCTaBe OCHOBHOH  MpOdecCHOHAIBHOMN
oOpasoBarenbHOM mporpamMmmbl 1o crnenuainbHocTH  38.05.01 OkoHoMHuueckass ©0€30mMacHOCTb
crienuanu3anysa «OKOHOMHKO-TIPABOBOE OOECIeUeHHe SKOHOMHYECKOW OE30IacHOCTHY PEIICHHEM
VYuenoro coeta ®I'BOY BO «COTI'Y» (mpotokon Ne 11 ot 29.04.2021 r.)



CTpykTypa, u 0011as1 TPYA0EMKOCTh IMCUMILINHBI
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 83a4eTHBIX eauHuIl (288 yacoB).

Ounas dopma

o0yJeHus
Kypc 1
CemecTtp 1 2
Jlexum 18 36
[TpakTrueckue (cCeMHHAPCKUE) 3aHATH 54 54
JlaboparopHble 3aHATHS - -
HToro ayAuTOpHBIX 3aHATHH 62 90
CamocrosiTenpHas padbora 72 18
Kypcogas pabora - -

dopma KOHTPOJIS

DK3aMeH - 36
3auer + -
OO011Iee KOJIMYECTBO YaCOB 144 144

2. Ilean ocBoeHHsI TUCHHUILIMHBI:

I_Ie.]'[l/l HU3YyUCHUS JUCHUIIINHBI:

0o0y4yeHHe OCHOBHBIM MaTEMaTHYECKUM METO/1aM, HeOOXOAUMBIM JJIsl aHAJIKM3a U MOJIEIUPOBAHUS
SKOHOMMUYECKHUX MPOLIECCOB;

BOCIIMTAaHHE  JOCTaTOYHO  BBICOKOM  MAaTE€MaTHYeCKOW  KYJIbTYpPBl:  SICHOE  IIOHUMaHUE
HEOO0XO0IMMOCTH MaTEMaTHYECKON COCTABIISIONICH B O0IIEH MOATOTOBKE CTY/IEHTOB;

BbIpa0OTKa MPEACTaBIEHUS O POJIM M MECTe MaTeMaTUKU B COBPEMEHHOM IMBHIM3ALMM U B
MHUPOBOH KYJBTYpE,

YMEHHE JIOTUYECKU MBICINUTD, ONEPUPOBATh C aOCTPAKTHBIMU OOBEKTaMU U ObITh KOPPEKTHHIM B
ynoTpeOJeHNN MaTeMaTUYeCKUX IOHSATUH U CHUMBOJIOB JJI BBIPAKEHHUS KOJMYECTBEHHBIX U
KAaUECTBEHHBIX OTHOILIEHUM;

OBJIaJICHHE MaTeMAaTUYECKUMHU METOJIaMU Ul PElIeHUs] S)KOHOMUUECKHX 3a/lad M IpUoOpeTeHne
HAaBBIKOB HCIIOJB30BAHMSI YHUBEPCAJIBHOTO NOHATUWHOIO ammapara M [MIHAPOKOTO apceHaia
TEXHUYECKUX MPUEMOB MaTeMaTHKH TpU JaJbHEHIIeM H3y4eHUM NPOQWIBHBIX TUCLHUIUIMH,
IIOCTPOEHNH MAaT€MAaTHYECKUX MOJEIIEH Pa3JIMYHBIX SIBIICHUH U IIPOLIECCOB B DdKOHOMHKE,

3. Mecrto mucuumiannsl B cTpykrype OIOII

JucnummHa «MareMaTHKa» OTHOCHTCS K 6a30Boii yactu bioka 1( B1.5.05)
Jns  u3ydeHus AWCHMIUIUHBL HEOOXOAMMBI 3HAHUS U KOMIIETCHIIMH, TOJIYYEHHbIE

06y'-IaIOH_[I/IMI/IC$I B paMKax IIKOJIEHOU nmporpaMmebel IO MATEMATHUKE MM COOTBCTCTBYIOIIUX

MaTeMaTUYECKUX TUCIUTIINH CpeIHEro MpodecCHOHATBFHOTO 00pa30BaHuUs.

3HaHI/I$I, YMCHHA W HABBIKH, IOJYUYCHHBIC B XOJAC H3YUCHUA JTaHHOM JAUCIUIIIINHBI, 6y,Z[YT

BOCTpe6OBaHBI CTYACHTAaMHM Ha BCEX dTarax 06yquI/1$[ IIprU OCBOCHHHU PA3JIMYHBIX JUCHUILIINH yqe6Hor0
IUIaHa, MOJATOTOBKE peepaToB, KOHTPOJIbHBIX, KYPCOBBIX M BBIMYCKHBIX KBATH()UKAIMOHHBIX paboT, B
npoIiecce MoCIeayoieH mpodecCHOHaTbHOM A TSTLHOCTH.

4. TpeOGoBanus K pe3yibTAaTaM OCBOEHHS M CHMIIJIMHbI



Komsl
KOMIIETEHIINHI

Coaeprxkanre KOMIETEHIIUN

OIIK-1

CIIOCOOHOCTBIO
3KOHOMUYECKUX 3a7a4

IMPpUMCHATDb

MaTeMaTUYECKUN

WHCTPYMEHTapui

A PCHICHHA

BzanmocBsa3b IIAHUPYCMBIX PE3YJIbTATOB 06y‘leHI/I$I 10 AUCHMIIINHE C (bOpMI/IpyeMI)IMI/I KOMIICTCHIUAMU

OIIOII
Konpr [Tnanupyemsble pe3ynbTaThl 00yUYeHHsI, COOTBETCTBYIOIINE (DOPMUPYEMBIM
KOMITETCHIIHI komnereHusam OITOII
OIIOII
3HaTH YMeTn Biagets
OIIK-1 OCHOBHbIE MOHATHS| pelIaTh 3a7iauu [I0|METOJTUKOW  MOCTPOCHMS,
JUCUMIUIMHEL,  ONpPENEICHNUS, IUCIMILIMHE, [POBOAUTHaHANN3a W  IIPUMEHEHUS]
coJlepKaTeNlbHOe  3HAYEHUE|J0Ka3aTeNIbCTBa, MAaTEMATHYECKUX MOJIENIeH

TECPMHUHOB U NX B3aUMOCBA3b, KJIaCCI/I(bI/ILII/IPOBaTB
AJIroOpuTMbl 10Ka3aTCJIbCTB H|CUCTCMATHU3UPOBATH

perieHus 3ana4y

OCHOBHBIE M3ydaeMble
O0OBEKTHI, CTPOMUTH
JIOTHYECKHU BEPHBIC
paccyxIeHUs

IPUMEHSTh
MaTeMaTH4YeCKUI
MHCTPYMEHTAPHH 1S
pemeHnst HKOHOMHYECKHUX
3a1a4

000CHOBBIBATh BBIOOD|
METOIHMK pacuera
HKOHOMHUYECKUX
IOKa3aTesen

141

JUIE OLEHKH COCTOSIHUS U
IPOTHO32 pa3BHUTHS
YKOHOMUYECKUX HPOLECCOB
METOAJaMU IIPUMCHCHU S|
COBPEMEHHOTO
MaTEeMaTU4YCCKOI'O
MHCTPYMEHTapHUs 1S}
PCIICHHUA SKOHOMUHYCCKHUX|
3ajay;

CTaTUCTUYCCKUMU
MeToaMu 00pabOTKH
OKCIICPUMCHTAJIBHOI'O
Marepuaia

IIpu mpoBeneHuM y4eOHBIX 3aHATUH OOecleuynBaeTCsl pa3BUTHE Yy OOYYAIOIIMXCS HaBBIKOB KOMAaHIHOM

paboThl,

MEXJIUYHOCTHOU

KOMMYHUKAIINH,

MMPUHATHA

penenui,

JIMACPCKHUX Ka4deCTB.



3. Conep:xaHue M y4eOHO-MeTOIMYECKAs] KAPTA AU CHUIIIHHBI

Tabnuuya 5.1
CamocrosiTenbHas pabota Kog:;;gglao Jlurepatypa
Homep HaumenoBanue TeM (BOIPOCOB), Sawsrus Crynenros ®dopMBI
Hezaeu M3Y4aeMbIX MO JAHHOU IUCUUIIIMHE KOHTpPOJIA
1 | m Coneprxanue Yacer min | max
1 moayan
1 IIpsimMast TMHUSA HA MVIOCKOCTH 2 2 | KoopauHaTsl TOYKM Ha Tpsi- 4 MHUHU-OIIPOC
Paccrosinue Mexay JAByMs TOYKaMHM Ha MO M Ha IUIOCKOCTH. BOIIPOCHI B
IUIOCKOCTH. JleneHue oTpe3ka B JaHHOM [Inomane TpeyroiabHUKa M pyOexHou
OTHOLLIECHUU. YPaBHEHUE JMHUU. YTJIOBOU MHOT'OYTOJIbHHKA. KOHTPOJIBHON 0 2 [2], [31.[6], [8]. [9]
KO3 UIMEHT NpsMOH. YpaBHEHHE NPAMOI
¢ yraoBbIM  kodd¢umnuentom. OOmiee
YpaBHEHUE NPSIMOIL.
2 Ipsamasi TMHAS HA TUIOCKOCTH 4 | HopmanbHoe ypaBHCHHE 4 MHUHH-OTIPOC [2], [31.[6]. [8]. [9]
Yronm mexay IByMs NpPSIMbBIMH. Y CIOBHE psIMOM Touka
NapaJuIeIbHOCTH M NEPHNEHAUKYISPHOCTH NIEPECEUEHUS IBYX MPSMBIX. 0 2
OpsIMBIX.  YpaBHEHHE Iydyka MpSMBIX.
YpaBHEHME MpsMOM, NPOXOIALIEH 4Yepe3
JIB€ TOYKHU. Y paBHEHHUE MPSIMOM B OTPE3KaX.
3 KpuBsblie BTOporo nopsiaka 2 2 | OKpyXHOCTb. DIUTHIIC. 4 BOIIPOCHI B [2], [3].[6]. [8]. [9]
OKpy>XKHOCTb.  DJUIHIIC. ['unepbomna, pyOexHOI 0 3
[Tapa6ona. KOHTPOJIBHON
4 Kpusbie BTOporo nopsiaka 4 OKpYXHOCTb. DIic. 4 BOITPOCHI B [2], [3].[6]. [8]- [°]
OKpyKHOCTb.  DJUIHIIC. ['unep6omna, I'unepOona, [Tapabomna. pyOexxHOI 0 3
[TapaGona. KOHTPOJIbHON




Onpeneanren 1 MATPULBI Onepanuu HajJ MaTpUIlAMU. BOIIPOCHI B [2], [31.[6]. [8]- [9]
OcHOBHBIE  CBEACHUSI O  MaTpulax. Ornpenenurenu KBaIpaTHBIX pyOexxHOI
Onepanuu Haa Matpuuamu. OnpenenuTenu MaTpHII. ObpatHas KOHTPOJIbHON 3
KBaJPaTHBIX MaTpHil. CaoiicTBa MaTpula.
onpenenuteneii. OOpaTHas MaTpwHIla.
Onpeneanrean 1 MATPUILbI OOpartnass marpuna. Panr Ormpoc Ha [2], [3].[6]. [8]. [°]
Onepauuu Hajg Matpunamu. OmnpenenuTenu MaTpPHUIIBI. 3aHSTHSIX 3
KBajpaTHbIX MaTpull. OOpaTHas MaTpuua.
Panr matpuisr.
CucreMbl JIMHEHHBIX aJred0panvyecKux Meron Kopnan-T'aycca. [IpoBepka Ha [2], [3].[6]. [8]. [°]
ypaBHenuii (CJIAY) Pemenue 3aja4 c 3aHATHAX
Pemienne cucreM JMHENHBIX YpaBHEHHUH C SKOHOMUYECKUM 3
nomonipio  ¢opmyn Kpamepa, Meromom coJiep>KaHueM
obpatHoil MaTpuiel, MeroaoMm [aycca.
Teopema Kponekepa - Kanemnu.
CucreMbl JIMHEHHBIX aJiredpanvyecKux Monens JleonTheBa [TpoBepka Ha [2], [3].[6]. [8]- [9]
ypaBHenuii (CJIAY) MHOI'00TPACIEBOU 3aHATUAX
Pemienne cucreM JMHENHBIX YpaBHEHHUH C SKOHOMUKH. Cucrema
nomotipio  ¢opmyn Kpamepa, MeTomom JIMHEWHBIX OJIHOPOJIHBIX 3
oOpatHoi MmaTpuubl, Metogom [aycca. YPaBHEHUM.
Teopema Kponekepa - Kanemnnu. @yH/1aMEeHTallbHAs CHCTEMa
penieHui.
BekTopbl HA TUVIOCKOCTH U B N-MepHbBIH BEKTOP u BOIIPOCHI B [2], [3].[6]. [8]. [9]
NMPOCTPAHCTBE. BEKTOPHOE  MPOCTPAHCTBO. pyOexHoI
BekTopsl Ha TJIOCKOCTH M B MPOCTPAHCTBE. Pasmepnocth u  0Gaszuc KOHTPOJIbHOM
JnuHa n HanpaBieHue BekTopa. [Ipoeximst BEKTOPHOT'O MPOCTPAHCTBA. 3
BEKTOpa Ha Och. PasioxeHue BeKkTopa Mo
Oazucy. CkansipHoe MIPOU3BEICHNE
BEKTOpPOB. BekTOpHOE Npon3BEIeHUE.
Tekymmii KOHTPOJIb 20
1-s1 pyGe:xxHasi nMCbMEHHAs KOHTPOJIbHAsI 15

pabdora




HUTOI'O 3a 1 moayab 35

10 BekTOpbI HA IVIOCKOCTH U B JluneitHass MoJenb oOMeHa. [IpoBepka Ha

MPOCTPAHCTBeE. BekropHoe mnpousBeneHue. 3aHATHAX
Jnuna n HanpasieHue Bekropa. I[Ipoexnus CMmeliaHHO€ IPOU3BENICHUE.
BEKTOpa Ha och. Pa3nokeHHe BEKTOpa IO
Oaszucy. CkansipHoe MIpOU3BEJICHUE
BEKTOPOB.  BexkTopHoe  mpou3BelcHHE.
CwmenanHoe Mpou3BeICHHUE.

11 DyHKIUs OcHOBHbIE CcBOMCTBa Omnpoc Ha [1], [2], [3], [4], [5],
MHoxectBa.  AOCONIOTHasE  BEIHMYUHA GbyHKIHN. I'paduku 3aHSTUSIX [10]
JCWCTBUTEIILHOTO qycIa. [TonsTue OCHOBHBIX  DJIEMEHTAPHBIX
¢ynkuuu. CnocoObl  3amaHus  (YHKIHU. (GyHKIHH. [Ipenen 5
HesBHas, oOpaTHas W cloXHas (QYHKIHH. MOHOTOHHOW OTPaHHYCHHOU
[Tpumenenne GyHKINN B SKOHOMUKE. [10CIIE0BATEIBHOCTH.

Teopus npenenon
IIpenen 4nciIoBOM MOCIEN0BATENBHOCTH.

12 Teopus npeaeson IMpenen GyHKIHHU B MHHH-OITPOC [1], [2], [3]. [4], [5],
[penen (yHKIMM B OECKOHEUHOCTH. GeckoneunoctH.  Ilpenen BOIIPOCHI B 3 [10]

[Tpenen ¢pyHKINHU B TOUKE. (YHKLIHHU B TOUKE. pyOexHoI
KOHTPOJIbHON

13 Teopus npenesion [Ipumenenue MHHH-OIIPOC (1], [2], [3], [4], [5],

OpnHocTopoHHME — Tpenesibl  beckoHeuHO 9KBHBAJICHTHBIX BOIIPOCHI B [10]
Oonpie U OECKOHEYHO Mallble BEIMYHHEI. OECKOHEYHO  MallbIX K pyOexxHOU 3
OcHoBHBIE TeopeMbl O mpenenax. llepBoiii BBIUUCIICHUIO TIPENIEIOB KOHTPOJIbHOMH

3aMedaTeabHbII npenen Bropoit
3aMeyvaTeNbHbIA mpesel.

14 Teopus npeneson Hpyrue 3amedaresibHbIe MHHHU-OIIPOC [1], [2], [3]. [4]. [5].
OpnHocTopoHHHE — Tipenesbl  beckoHeuHO Mpeebl. BOIPOCHI B [10]

OombIIMe U GECKOHEUHO Mable BEINYUHBI. pyOexHOU
OcHoBHBIE TeopeMbl O mpenenax. llepBoiii KOHTPOJIbHOM 3

3aMedaTeabHbII npenen Bropoit
3aMmeuaTeNbHbll  npenen.  CMelnaHHbIE
3aJ]a4M Ha IPEJEIbl.




15 HenpepbIBHOCTL PYyHKIHH 2 2 | HempepriBHOCTS  0OpaTHBIX 4 Bompocel B [1], [2], [3], [4], [5],
HenpepeiBHOCT  pyHKIIMM.  Hekotopsie TPUTOHOMETPHICCKUX ounerax. [10]

CBOMCTBa HeNpepbIBHBIX GyHKIMHA. Toukn yHKIHi. PapHomepHas [IpoBepka Ha
paspbiBa GyHKIHH. PackpsiTie HETPEPLIBHOCTD YHKIIMH. 3QHATHAX
HEOIPEIeICHHOCTEH. pyrue - mpHMEHEHHS
IpousBoanas. TPOHSBOIHOM. 3
3ajaun,  NOpUBOJAIIME K IOHSTHUIO
npou3BogHON. OmnpeneneHue Tpou3BOJHOM.
3aBUCUMOCTh MEXJY HEHNpPEPHIBHOCTBIO U
QG GepeHIPyEMOCTHIO byHKIHN.
OKOHOMUYECKHUH CMBICII TPOU3BOIHOM.

16 | OcuoBHble npaBuna auQPEepPEHIUPOBAHUS. 4 | Tonsatne o  OeCKOHEUHOM 4 MHHH-OIIPOC, [1], [2], [3], [4], [5],

[Ipow3BogHass  HEABHOH, OOpaTHOH W IPOU3BO/HOM.  Bbruncienne BOIIPOCHI B [10]
CIIO)KHOW  (PyHKITHIA. [IpousBonHbIe HPOU3BOAHBIX bymxumi, ounerax 3
BBICILIMX TIOPSAIKOB. [Ipumenenue 3a/laHHbIX HESBHO,

MPOU3BOAHON B SKOHOMHUKE. T1apaMETPIHICCKH.

17 [IpuyioxkeHus: MPOU3BOTHOM 2 2 Uccnenopanne (QyHKIMHA U 4 MUHH-OTIPOC, [11, [21. [3]. [4], [5].
[pasuio JlonuTans. YcaoBre NOCTOSHCTBA, TNOCTpOeHHE rpaduKa. BOIIPOCHI B [10]

BO3paCTaHUd U  YObIBaHMS  (DYHKIMH. Hpubnmkennoe pemeHne ounerax
OkctpemyMm  ¢QyHkuuu. Hawubonbmiee wu YPaBHEHUH. Vrpa®HKH
HaUMEHbIIIee 3HAYCHHUS byHKIHH. PaspbIBHBIX YHKIMH. 3
Bemyknocte ® BOrHYTOCTH  rpaduka
¢ynkuuu. Touku mneperu6a. ACHUMITOTHI
KPHBOM.

18 IIpuioxkeHus: MPOU3BOTHOM 4 Uccnenopanre (QyHKIUHA U 4 Pemienue [11, [2]. [3]. [41], [5].
[TonHOE UCCIIeIOBaHHE byHKINN. HIOCTPOEHHE IPaPUKOB. 3amad Ha [10]
Huddepenunan GyHKImm. Hpubmmkennoe PEIICHHE IIPAKTHY. 3

ypaBHEHUI. I'paduxu O ——
pa3pbIBHBIX (DYHKIIUH.
4 HUTOI'O yacoB 18 54 72
Texymmii KOHTPOJIb 20
6 2-51 pyOeskHasi NUCbMEHHAs] KOHTPOJIbHAS 15

padora




HNUTOI'O 3a 2 moayJsb 35
HUTOTI'O 3a 1 cemectp 70
2 cemecTp
1 moayan

HeonpeaeaeHHblii HHTErpa: Omnpoc Ha [11, [2], [3]. [4], [5],
TlepBoobpasHas byHKIHS. o 3AHATHAX [10]
HeomnpeneneHHbIit UHTETpal. TCIHATBHBIC TPHCMBI

o o BBIYHCIICHUS HEKOTOPLIX 3
['eomerpuueckuii CMBICIL. CaoiicTBa
HWHTErpajgoB
HEOIPECICHHOT0 HHTerpana. VHTerpasib
OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

Heonpeneaennslii ”HTErpa: HHuTerpupoBaHue MpoOCTSUIINX IIpoBepka Ha [11, [2], [3], [4], [5],
Crioco6bl MHTETPHPOBAHMSL. TPAHCLEHACHTHBIX (DYHKIIHH 3aHSTHSX [10]
HNuTerpupoBanne HEKOTOPBIX Tpuronomerpuyeckue 3
TPUTOHOMETPHUUECKUX (PyHKITUHA. nozacraHoBku. MHTerpuposa-

HUC UPPALUOHAIIBHBIX
GyHKIHHA
OnpeeeHHbII HHTErPaJ H MHHH-OTIPOC, [1], [2], [3], [4], [5],
3amaua O momIamM  KPUBOJMHEHHOU CKOTOPBIC BCIIOMOTATEILHRIC BOTIPOCHI B [10]
(bopMybI. Wuterpansr  He
Tpanenuu. OrnpeneneHue ONpeaerIeHHOro ounerax
r - BbIpaXKaroUIUECs 3
UHTETpaa. €OMETPUYECKHIA  CMBICIL. SICMCHTAPHO.
Bbruucnenue onpeneneHHoro HWHTerpaia.
®opmyna Herotrona-JleiiOHuna.

OnpeeeHHbII HHTErpaJj CrienanbHbIe NpHEMBI Pemenue [1], [2], [31. [4]. [5],
CBolicTBa  ONPENEIEHHOT0  MHTEerpasa. BBIYUCIICHUS HEKOTOPBIX 3a1a4 Ha [10]
3aMeHa  INepeMEeHHOU u  ¢opmyina MHTETPAJIOB. Borunciienue IIPAKTHY. 3
WHTETPUPOBAHUS o 4acTsIM B paboTsI c HOMOIIIBO 3aHATHIX
OIPEACIICHHOM MHTETpaI€. ONPCIICICHHOTO MHTETpana

Heco0cTBeHHbIE MHTETPAJIBI Penenue [1], [2], [3], [4], [5],
Hecob6cTBennsle nnTerpansl 1- 10
HecoGcTBeHHbIe MHTErpamsl 1-ro poma c 3a7a4 Ha [10]
ro poma ¢ OECKOHEYHBIM 3
0OECKOHEUHBIM IPEEIOM HHTETPUPOBAHUS MPaKTHY.

IIPEAEIIOM UHTETPUPOBAHHUS

3aHATUAX




6 HecoGcTBeHHbIE HHTErPAJIbI Pemienue [1], [2], [3], [4], [5],
HecobGcTBennrle nnTErpansl 2- 10
HecoGCTBEeHHBIE MHTErpajbl 2-TO POJA C C g 3aj1a4 Ha [10]
N N ro poia ¢ ¢ HEOrpaHUYEHHOU 3
HEOTpaHHUYECHHON MOJIBIHTET PATTLHON . o MPaKTHY.
. MOIBIHTETPATBHON (PYHKIIHEH.
byHKIHEH. 3aHATUAX
7 T'eoMeTpHUecKHe NPUIOKEHHS MHHH-OITPOC [1], [2], [3], [4], [5],
olnpe/eeHHOr0 HHTerpaJa. BOTIPOCHI B [10]
[Imomaaes  KPUBOJMHEWHOW  Tpameuuw. [MpuOamxeHHOe BBIYHUCICHHE pyOexHOoU 3
O6bem Tena BpaueHus. JlouHa ayru. OIPEJICIICHHBIX HHTErPAJIOB. KOHTPOJIbHON
[lpuMeHeHHE ONPECICHHOTO WHTErpajia B
HYKOHOMHKE.
8 DYHKIUHA ABYX NEepPeMEHHbIX. 5 MUHH-OTIPOC [1], [2], [3], [4], [5],
OcHOBHBIE TTOHATHS. O6mactpb KCTpeMyM by, BOIIPOCHI B [10]
HauGosbiiee ¥ HauMeHbIIEE . 3
onpenenenusi. HenpepsiBHOCTh. YacTHbIE pyOexHOMI
3HaYeHUs (PYHKITHH. .
IPOM3BOJIHBIC. KOHTPOJILHOH
9 DYHKIUHA IBYX NEepPeMEHHbIX. MUHH-OTIPOC [1], [2], [3], [4], [5],
Huddepennman GpyHKIM 2-X IEpEeMEHHBIX. VYcnoBHbIe IKCTPEMYMBI. BOIIPOCHI B 3 [10]
OkcrpemyMm  (ynkuuu. Haubosbiiee  u ®ynkius Jlarpamka. pyOexHoI
HaVMEHbIIIee 3HAaYCHUS] PYHKITUH. KOHTPOJILHOH
Texyummii KOHTPOJIb 20
1-s1 pyOesxHasi MMCbMEHHAS KOHTPOJIbHAS 15
pa6ora
HUTOI'O 3a 1 monyJan 35
2 MoayJIb
10 JMuddepennnaibHbie ypaBHeHHS. Bompocer B [1], [2], [3], [3], [7]
OO6mue nOHSTHS. Huddepenunanbabie Juddepenunasuyie ounerax.
ypaBHEHHUS, cozepKarue
ypaBHEHHS 1-ro nopsiKa. [TpoBepka Ha 3
muddepeHnranb
Huddepennmanpapie .YpaBHEHUS c MpOHM3BETEHHs H YACTHOTO 3aHATHSIX
pa3AesIOIIUMUCS TIEPEeMEHHBIMHU.
11 JNuddepenuuanbHbIe ypaBHEHHS. 3 5 Pemenne [1]. [2]. [3]. [5]. [7]
OnHOPOIHBIE nuddepeHnranbHbIE Obmpe  cpolicTea  pemenmi 3a1a4 Ha
o JIMHCHUHBIX OIHOPOAHBIX
ypaBHeHuss 1-ro mnopsaka. JIuHeitHbie MPAKTHUY. 3
nuddepeHInanbHbIX
muddepeHManbHble  ypaBHeHHs — 1-To 3aHATUAX

MOpsI/IKA.

ypaBHEHUi 2 mopsiaKa
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JAnddepennuanbHubie ypaBHeHHS.

MHHH-OIIPOC

[1], [2], [3], [5], [7]

Huddepenumanbaple  ypaBHEHUS — 2-TO r . BOIIPOCHI B
MOpsI/IKA. OO6mmwme MOHSTHS. padurIecKuil MeToa pyOexHoI
WHTETPUPOBAHHS .
Huddepenumanbaple  ypaBHEHUS — 2-TO KOHTPOJIbHON
muddepeHInanbHbIX
Hopsiika,  JIONMYCKAIOIIUE  MOHIKCHHE ypaBHeHHii 1-r0 mOpsIKa
CTCTICHH.
13 NuddepenuuaibHbIe ypaBHEHHS. MHHH-OIIPOC 11, 2], [3], [5], [7]
Jlunelinble OJTHOPOJIHBIC . BOIIPOCHI B
nuddepeHnranbHble  .ypaBHEHHS  2-TO JIMHEUHBIC  HCONHOPOJHBIC pyOexHOM
muddhepeHnanbpHbIe N
nopsijika c TIOCTOSIHHBIMHU KOHTPOJIbHOH
N .YpaBHEHHUS 2-TO TOpsIKa C
KOdpHUITUECHTAMH. Jlunetinbie
IIOCTOSIHHBIMU
HEOJJHOPO/IHBIC i depeHIraibHbIe Ko3(bbHIIEHTAMY.
.YPaBHCHHSI 2-TO TIOPSAIKA C MOCTOSHHBIMH
kod(urmeHTamu.
14 YucaoBbie psabl. MMHH-OIPOC [1], [2], [31. [4], [5],
. 10
OcHoBHbIE TOHATHSL. CxomuMocTh  psiza. CBOMCTBA THCIOBEIX PAIOB. [10]
Hekoropsie CBOWCTBA {MCIOBBIX  PSJIOB. CyMMa 4HCITOBOTO PAA.
HeoOxoaumelii mpu3HaK CXOAUMOCTH PAJIA.
15 YucioBbie psiabl. MHHH-OITPOC [1], [2], [3], [4]. [5].
" } 10
I'apmonnyecknii  psm. Jlocrarounsle PaukansHbiif npuzsax Komm BOIPOCEL B [10]
MPU3HAKH CXOAMUMOCTH psIoB C CXOMMOCTH PSIA. pyOexxHOI }
MIOJIOKUTETHHBIMU YJICHAMH. KOHTPOJIBHOMN
16 YucioBble psiabl. [ounennoe BOIIPOCHI B [1], [2], [3], [4], [5],
3Hakouepenyfonmecs  pamsl.  IIpu3HAK b depeHIupoBane u pyOexKHOI [10]
Jleitoauma. VYcaoBHas ©  aOCONIOTHAS HHTETPUPOBAHUE PSALOB. KOHTPOJIbHOU
CXOOUMOCTD psaa. OLneHKka ocTaTka pdAaa.
17 CreneHHbIe PSIIBI. Cooit Pemenue [1], [2], [3], [4]. [5],
OcHoBHEIe moHATHA. Teopema AGens. BOHCTBA paBHOMEPHO 3ajau Ha [10]
. CXOISAIIIXCS
Paznoxenne QyHKIUN B CTETIEHHBIE PSIBI. MPaKTHY.
(hyHKIIMOHATBHBIX PpAIOB:
[lpumeHeHne psAAOB B MPHOIMIKESHHBIX 3aHATHUAX

BBIYUCICHUAX .

HerepLIBHOCTB CYMMbI




18 DJIeMEHTHI TEOPUH (PYHKIIUH KOMIIEKCHOTO 1 Pemenue [1], [2], [3], [4], [5],
TIEPEMEHHOTO. dopmya Myaspa. 3a1a4 HA [10]
P 2 2 3
N3BneueHne KopHEH. MpaKTHY.
3aHATHAX
2-1 pyGesKHasi MHCHbMEHHAsi KOHTPOJIbLHAS 15
padora
Texyuuii KOHTPOJIb 20
HUTOI'O yacos 36 | 54 18
HUTOTI'O 3a 2 moayJib 35
HUTOI'O 3a 2 cemecTp 70

Bce BU/IbI y‘IG6HOI>i pa6OTI)I MOTYT IIPOBOAUTHCA AUCTAHIIMOHHO Ha OCHOBAHWH JIOKAJIbHBIX HOPMATUBHBIX dKTOB.

[Tpu Kcrosnb30BaHUM MHAMBUAYAJIbHON TPAGKTOPUHU B paMKaX MHAMBHUAYaJbHOTO Y4€OHOTO IJIaHA MOJArOTOBKHU CTYAEHTA, U3yUY€HUE JaHHOUN

JAUCHUIITIMHBI MOXKET OCYHICCTBJIATLCA YCPE3 MHANBUAYAJIbHBIC KOHCYJIbTAllUW IIPEIIoAaBaTeisi O4HO, B 4aChl KOHC}’JIBTB.IIHIZ, 10 BHCKTpOHHOﬁ

1ouTe, a TakkKe ¢ ucrnosib3oBanueM Webex, miuatdopMel nuctaHIMoHHOT0 oOyueHuss Moodle, nuunblii kabuHeT cryzneHTta Ha caiite COI'Y,

APyrux OJICMCHTOB

SHNOC

cory.




6. O0pa3oBare/ibHbIE TEXHOJIOTHH
I[HH AOCTHUXKCHUS TUIAHUPYCMBIX PC3YJIbTATOB OCBOCHUSA NUCHUIIINMHBI, UCIIOJIB3YIOTCA

pas3in4HbIe 00pa30BaTEIbHbBIE TEXHOIOTHH:

—  TpaJMIMOHHBIC JICKIIMA W TPAKTHUYECKUE (CEMHHApCKHE) 3aHSATHS C HCIOJIb30BaHHEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHIA;

—  JIEKIMA-AMAJOT — COJEpXKAHHUE MOJACTCS 4Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPBIE CTYACHT
JIOJDKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKIUH;

- nokaan (pedepar) — CTyIeHT TOTOBUT KPAaTKOE COOOIIEHHE TTO BOIIPOCY TeMbI, 0(hOpMIISIET
paboTy B COOTBETCTBUU C TPEOOBAHUSAMH H CAAET €€ MPEI01aBaATEII0

—  OHJIAMH-3aHATHE — Pa3HOBUIHOCTH BEO-KOH(EpPEHIMU, MPOBEJACHUE OHJIAWH-BCTPEY HIIH
yepe3 MHTEpHET B peXuMe pealbHOro BpeMeHHW. KaKaplii M3 y4aCTHHKOB HAXOJAUTCS Y
CBOETO KOMIIbIOTEpa (CPEICTBA CBS3M), a CBSA3b MEXKIYy HUMH TNOJJEPKUBACTCA dYepe3
HHTEepHET MOCpPEACTBOM 3arpyaeMoro MPUIIOKEHHUS, YCTAaHOBJICHHOTO Ha KOMITBIOTEPE
Kaxoro yuactauka (Zoom, Meet, Skype, Webex u ap.);

—  BugeokoH(pepeHuuss — ceaHc BuaeokoHpepenncszu (BKC) — 310 TexHONorHs
UHTEPAKTHUBHOTO B3aUMOJICHCTBUS JABYX U 00JIe€ YUACTHUKOB 00Pa30BaTEIILHOTO MPOoIecca
Ui oOMeHa nHpopManueil B pealbHOM peXHMe BPEMEHH.

TexHoJOrHS DJIEKTPOHHOTO OOYUYEHHS - peau3yercsi MPH IMOMOINU 3JICKTPOHHOU
obpasoBarenbHor cpeapl COI'Y (mpu ucmonws3oBanuu pecypcoB DbC), B xoae mpoBeicHUs
ABTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. JI.

7. YueOHO-MeTOoAMYeCKOe 00ecneYeHrne CAaMOCTOATEeIbLHOM padoThI.
CamocrosiTenbHas padota 00ydaromuxcs SBISETCS OAHUM M3 BUIOB YU€OHBIX 3aHSTHU.
CamocrosTenbHas padoTa IMPOBOAUTCS C LENbBIO:
—  cuCTeMaTH3allMu U 3aKperyIeHHUs] MOJMYyYEHHBIX TEOPETHMUECKUX 3HAHUU U MPAKTHUYECKHX
yMEHUI 00y4Jaronuxcs;
—  yruyOJjeHHs U pacIIupeHUs TEOPETHUECKUX 3HAHU;
- dbopMHpOBaHUS yMEHHUI HCIIONB30BaTh CIPABOYHYIO JIOKYMEHTAIMIO W CHEIHATIbHYIO
JUTEPATYPY;
- (GOpMHUPOBAaHUST CAMOCTOSITEILHOCTH  MBIIUICHHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOPEaTH3AIHH;
—  DPa3BUTHUA UCCIENI0OBATEIbCKUX YMEHUI.
CamocrosiTenpHas paboTa 00yJaromuXxcsi OCYIIECTBISETCS Ha MPOTSHKECHUH U3YUYCHHS BCE
JVICIATUTMHBL B COOTBETCTBUU C YTBEPXKJICHHOW B y4eOHOM IUIaHE TPYAOEMKOCTBIO U
COCTOWT M3:
—  paboThl CTYIEHTOB C JIEKUMOHHBIMH MaTepuajllaMH, IIOWCKAa M aHalIu3a JUTepaTypbl U
AJIEKTPOHHBIX HCTOYHUKOB HHPOPMAIINH TI0 33/IaHHON TeME;
— BBITIOJTHEHHU S 33/IaHU AJIs caMocTosITeNnbHOM padoTel B DMMOC COI'Y;
—  TOATOTOBKH K MTPOMEKYTOUYHBIM KOHTPOJIBHBIM pab0oTaM U K HTOTOBBIM TE€CTaM;
—  TIOATOTOBKHU K DK3aMEHY.
Tembl u QopMbl BHEAyAMTOPHONM CaMOCTOSITENBHONM paboThl, €€ TPYAOEMKOCTh
coJiepkatcs B pazjaene 5, Tabm. 5.1.

MeTtoanyeckue yKazaHus 110 NPOBEACHUIO NPAKTHYECCKUX 3aHATHIA
B Hayanme npakTUYECKOrO 3aHATUS CIEAyeT OOpaTUTh BHUMAaHHE HAa TEOPETHUYECKHE
BOIPOCHI 110 TeME 3aHATH. [lepBOHAYaNbHO UIIET U3I0KEHNE TEOPETUUYECKOIO MaTepHala TEMBI
3aHATHA. 3aTeM B psAle BOIPOCOB IpenojaBaTelis cleAyeT CKOHIEHTPUPOBATh BHUMAaHUE Ha



OCHOBHBIX MJESIX TEMbI 3aHATHs. BoOmpochl MOJKHBI BKIHOYATh B ceOs pa3IMYHbIE BapHallUu
AJIEMEHTAPHBIX CUTYAIMi, OTOOpaKAIOUIMX OCHOBHBIC HJIEM TEMbI 3aHATHA B HUX B3aUMHOMN
B3aMMOCBSI3M. 3aJaBaeMble BOIPOCHI-337a4d JOJDKHBI OBITh KOPOTKMMH M MaKCHMaJIbHO
IPOSIBIIATE B CTYAEHTAX UX COOOPa3UTEIbHOCTb.

Ilocne mpenBapUTENbHOM YacTU ClEAyeT HAuMHATh pEIIaTh 3aJadd, UMEKIUX Oolee
JUIMHHBIE CLICHapUM B3aUMOJEHCTBUS OCHOBHBIX HAcH TeMmbl 3aHsaTus. [Ipu 3ToMm cienyer
n3beraTb TPYNOEMKHX 3a/la4, BKJIIOYAIOLUIMX OCBOECHHE HE3HAYUTEIBHOIO 4HCiIa IpuemMoB. B
IIPOLIECCE PEILEHUS 3aladyM CJeNyeT BCErja yBA3bIBATH IIArM aJrOPUTMa PEIICHUS 3aladyu C
TEOPETUYECKMMU OCHOBAMHU M3y4aeMOro aJIrOpuTMa M JOOMBAaThbCs MOHMMAHUS MEXaHHU3Ma
JIEHCTBHSI M3y4aeMOI0 aJrOpUTMa.

Paznuyaror ¢ppoHTAIBHBINH, HHAMBUAYAJILHBIH 1 KOMOMHMPOBAHHBII ONPOC.

@poHTATbHBII ONPOc MPOBOAUTCS B popMe Oecepl MPEenoaaBaTes ¢ TPYIIION.

OH OpraHM4eckd COYETAETCS] C MOBTOPEHHEM IPONJEHHOIO, SIBISISICH CPENCTBOM JUIS
3aKpeIVICHUs 3HAaHUM M yMeHMHU. Ero JOCTOMHCTBO B TOM, YTO Ha AKTUBHYIO YMCTBEHHYIO
paboTy MOKHO BOBJI€Yb BCEX CTYAEHTOB Ipymmbl. J[i1s 3TOro BONPOCHI JOJKHBI JOIIYCKaTh
KpaTKylo (opMy OTBETa, ObITh JTAKOHUYHBIMHU, JIOTHYECKHU B3aUMOCBSI3aHHBIMU JIpYT ¢ ApyroM. C
HOMOIIBIO (PPOHTANBHOTO OIpOca MpenoJaBaTeib UMEET BO3MOKHOCTb ITPOBEPUTH BBITIOJIHEHUE
CTyIEHTaMH JIOMAalIHErO 3aJaHMs, BBUICHUTb TOTOBHOCTb TIPYHIIBl K HM3YYEHUIO HOBOIO
MaTepuana.

NuauBuayajibHbId ONPoOC TpearnoiaraeT 00CTOSTENbHBIC, CBI3HBIE OTBETHI CTYJCHTOB
Ha BOIPOC, OTHOCSILHUNCSA K U3y4YaeMOMY y4eOHOMY MaTepuaiy, 03TOMY OH CIY)XUT Ba)KHbBIM
y4eOHBIM CPEJICTBOM pa3BUTHUS pEeuH, MaMATH, MBIIUICHUS CTYAEHTOB. UTOOBI ClenaTh TaKylo
poBepKy Oojee TiayOOKOH, HEOOXOAMMO CTaBUTh IEpe] CTYIAEHTaMH BOMPOCHI, Tpedyroliue
pPa3BEpHYTOI0O OTBETA.

Bonpockl ui1  MHAMBUIYaNbHOTO OMNpOCa JOJDKHBI OBbITh YETKUMH, SCHBIMH,
KOHKPETHBIMH, €MKHUMH, WMETh IPUKIATHOM XapaKTep, OXBaTbIBaTb OCHOBHOMW, paHee
IIPOMJICHHBIM Marepuan mporpammel. X coxepxkaHue TOJDKHO CTHMYJIMPOBATH CTYJIEHTOB
JIOTUYECKH MBICIUTh, CpPaBHUBATh, aHAJIM3UPOBaTh, OKa3bIBaTh, MOJOUpaTh yOeAUTEIbHBIE
IpPUMEpHI, YCTAHABIMBATh MPUUMHHO-CIEJACTBEHHbIE CBS3U, JejaTh 00OCHOBAHHBIE BBIBOJBI U
3THM CIIOCOOCTBOBATh OObEKTUBHOMY BBISBJICHUIO 3HAHUH CTYJIEHTOB.

Bonpockl 00b19HO 3a/1al0T BCEW Ipymiie U 1nocie HeOOobIIoi nay3sl, HEOOXOIUMOMN AT
TOTO, 4TOOBI CTYAEHTHI MOHSUIM €ro M IPUTOTOBWIMCh K OTBETY, BBI3BIBAIOT ISl OTBETA
KOHKPETHOI'O CTYIEHTA.

ITucbmMeHHas nMpoBepKa Hapsay C YCTHOW SBISAETCA BAKHEUIIMM METOJOM KOHTPOJISA
3HAaHUW, YMEHUN M HaABBIKOB CTYAEHTOB. OJHOPOJHOCTH PabOT, BHIINOJIHSAEMBIX CTYACHTaMH,
MO3BOJISIET MPEABSABIATH KO BCEM OJMHAKOBBIE TPEOOBaHUS, MOMBITAET 0ObEKTUBHOCTh OIIEHKU
pe3ynbTatoB 00ydeHus. IlpumeHeHne 3Toro Merosna JaeT BO3MOXKHOCTh B HanOojiee KOPOTKHM
CPOK OJHOBPEMEHHO IMPOBEPUTH YCBOEHHE Y4eOHOIro MaTepuana BCEMH CTYAEHTaMHU TpYIIIbI,
OTIpeNIeIUTh HAINIPaBJICHUs U1 UHAWBUIYAIbHOW pabOThI ¢ KaX IbIM.

IInceMeHHas MpOBEPKA UCIOJB3YETCs BO BCEX BUAAX KOHTPOJIS U OCYILECTBIIACTCS KAK B
ayJUTOPHOM, TaK U BO BHEAYIUTOPHOH paboTe (BBITOJHEHUE JOMAIIHUX 33aHUH).

KOMHBIOTepHOC TECTUPOBAHUEC ITO3BOJIACT OCYIICCTBIIATH HUTOTOBBII KOHTPOJIb 3HAaHUH
CTYAEHTOB. TecToBBIi MaTepuana BKIIOYAeT B ceOsl COJep’KaHHE BOIPOCOB IO KaXIOMYy M3
0003HaYeHHBIX MTPOTrPAMMOI1 pa3IeNoB.

B npornecce KOMIBIOTEPHOTO TECTUPOBAHUS, 3a/1a4a CTYAECHTA ONPEIENsAeTCs Kak BEIOOD



IMPAaBUJIBHOI'O OTBETA U3 MPECATTIOKCHHBIX BAPUAaHTOB UJIM OTBCTA HA ITOCTaBJICHHBIN BOIIPOC.

MeToan4yeckre peKOMEH/IalUM 10 HANMCAHUIO pedepaToB (10KIAT0B)

Pedepar (moxman) — muceMeHHas paboTa 1Mo onpeAeieHHOW HayYHO! TpodiieMe, KpaTKoe
U3JI0KEHUE COJCPKAHUS HAYYHOTO TPYy/Aa WM HaydHOU mpobnembl. OH sBIIIETCS ACHCTBEHHON
dbopMoil caMOCTOSITENTFHOTO HCCIEAOBAHUS HAayYHBIX NMPOOJIEM Ha OCHOBE H3y4€HUS TEKCTOB,
CHEIMAIbHOM JUTepaTyphl, a TaKK€ Ha OCHOBE JIMYHBIX HAOMIOACHUN, HCCIEAOBAHUN U
npakTHueckoro omnsita. Pedepar momoraer BbIpaOOTaTh HABBIKK M MPUEMBI CAMOCTOSITEILHOTO
HAyYHOTO TIOMCKA, TPAaMOTHOTO M JIOTUYECKOTO U3JIOKEHUS W30paHHOW MpoOsieMbl U
CHOCOOCTBYET NMPHOOIIECHHUIO CTYJCHTOB K HAYYHOU JeSITeIHHOCTH.

[TocnenoBarenbHOCTH PabOTHI:

1. Be16op temsl uccnenoBanus. Tema pedepara BEIOMpPAETCS CTYACHTOM Ha OCHOBE
€ro Hay4Horo uHrtepeca. Taxke MoMoIIs B BELIOOPE TEMBI MOKET OKa3aTh MPEIo1aBaTeb.

2. [InanupoBanue wuccienoBaHus. BkitouaeT coOCTaBiICHHE KaJCHJAPHOTO IUIaHA
HAyYHOTO HCCIEAOBaHMS M IUIaHa [penanonaraemoro pedepara. Kanenmapueiii 1uan
HCCJICIOBAHMSI BKJIIOYAET CIEAYIOIIME JJIEMEHTHI: BbIOOpP U (opmynupoBaHHE MPOOIEMBI,
pa3pa0oTKa IUIaHa HWCCIEIOBaHHUS M MpeABapuUTelIbHOro IjaaHa pedepara; cOOp U H3ydeHHUE
HCXOJHOTO MaTepuala, MOMCK JIMTepaTyphbl, aHaIW3 COOPAaHHOTO MaTepuana, TeOpeTHUYEeCKas
pa3paboTka mpoOJieMbl; COOOIEHHE O TMPEABAPUTEIBHBIX pPE3yJIbTaTaX MCCIEIOBAHNUS;
TUTepaTypHOE 0OPMIICHHUE HCCIICIOBATEIILCKON MTPOOJIEMBI; 00CYKICHHE paOdOThI (Ha CEMUHApe
U T.IL).

[Tnan pedepara xapakTepu3yeT ero coaepkanue u CTpykTypy. OH JOJKEH BKIIIOYATh B
cebOsi: BBeJECHHE, TJe OOOCHOBBIBACTCS AaKTYAIbHOCTh NPOOJIEMBI, CTaBATCS Ielb U 3a7adu
UCCIICIOBAHMsI; OCHOBHas YacTh, B KOTOPOW paCKphIBa€TCA COJIEpKaHUE MPOOJIEMBI;
3aKJII0YEHUE, T 0000IIAI0TCs BBIBOABI IO TEME U JAIOTCS MPAKTHYECKHUE PEKOMEHIAITHH.

3. [Torick W w3ydyeHue nuTeparypbl. [ BBIIBICHUS HEOOXOIUMOW IUTEPaTypHI
cienyer o0patuThess B OMOIMOTEKY WM K npenojasatento. [lonoOpanHyro nureparypy cienyer
3adukcuposath corinacHo 'OCT no OubimorpapuuyeckoMy ONUCaHUIO IPOU3BEICHUN MeUaTH.

Jlst pa3zpaboTku pedepara 10CTATOUHO U3yUdeHre 4-5 BaKHEUIINX cTaTel 1Mo n30paHHOM
npoOiieme. [lpu wW3ydeHHH JATEpaTypbl HEOOXOIUMO BBIOMpATh MaTepHal, HE TOJIBKO
MOITBEP K TIAIOIIUH MO3UIIUIO aBTOpa pedepara, HO U MaTepHall i MOJIEMUKH.

4.00paboTtka Mmatepuana. [Ipm 00paboTke MOTYYEeHHOTO MaTepuaga aBTOP JOJDKEH:
CUCTEeMAaTHU3UPOBATh €ro IO pa3jeliaM; BBIABUHYTH U 0OOOCHOBAaTh CBOM THIIOTE3bI; OMPEICIUTh
CBOIO TIO3UIINIO, TOYKY 3pEHHUS M0 paccMaTpruBaeMoil mpobiemMe; yTOUHUTh 00BEM U COACpKAHHE
MOHITHIA, KOTOPBIMH TIPHUXOJUTCS OIECPHPOBATh INPHU Ppa3padOTKe TeMbI, CHOPMYITHPOBATH
OTpe/ICNICHusT W OCHOBHBIC BBIBOJBI, XapaKTEPU3YIONIUE PE3YJIbTAThl  HCCIICIOBAHWS,;
OKOHYATEJIbHO YTOYHUTH CTPYKTYPY pedepara.

5. Odopmnenne pedepara. Ilpu odopmnenun  pedepatra  peKOMEHIYETCS
NpUIEPKUBATBCA CleAyromux mnpaBui: Crenyer mucarb TO, YTO €T BBIPA3UTh CYIIHOCTH
npo0iieMsl, ee JOTuKy; [lucaTh CTpOro mocienoBaTeNbHO, JOTHYHO, JOKa3aTenbHO (M0 CXeMe:
Te3uc — o0OOCHOBaHWE — BBIBOA); Ilucarh, BbIpakas CBOIO TMO3UIUIO, MPOIMATaHAUPYS
MONy4YeHHBIE pe3ynbTarhl; [lucaTh OCMBICIEHHO, COOMIOAas TpaBuUia TpaMMaTHKH, He
37I0YTOTPEOIISIsT HAYKOOOPa3HBIMH BBIPAKEHUSMH.

Pedepar BrImonHsieTcs B COOTBETCTBHM C TPeOOBAaHUSIMU CTaHAApPTOB, pa3pabOTaHHBIX
JUI TaHHOTO BHJAa JOKyMEHTOB. PaboTa nmomkHa OBITH BBIIOJMHEHa Ha Oenolr Oymare
crangaptHoro jucta A4. TekcT MOMKeH OBITh OTMEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM



penakrope Microsoft Word u oTBeuaTs cienyromuM TpeOOBaHUAM: TTapaMeTPhl MOJIeH CTPaHHUIL
JOJKHBI OBITH B Mpejenax: BepxHee u HikHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mpudt — Times New Roman , pasmep mpudra — 14, MEKCTpOUHBIA UHTEPBAT — MOJTYTOPHBII.
Hywmepanus crpanui B pedpepare momkHa ObITH CKBO3HOM, HAYMHAS C TpeThel cTpanuibl. Homep
IPOCTaBIseTCs apaOCKUMH HU(pPaMU CHU3Y KaKJ0W CTPaHHIIbI CIIPABa.

[Ipu uznoxennu Marepuaga HEOOXOAUMO MPUICPKUBATHCS MPUHATOTO IJIaHA.

bubnuorpaduueckuil cnMcoOK COCTaBISETCS Ha OCHOBE HCTOYHHKOB, KOTOpbIE ObLIN
POCMOTPEHBl U M3Yy4Y€HbI CTYIACHTOM IpU HanmucaHuu pedepata. J{aHHBIM CHHCOK OTpakaeT
CaMOCTOSITENIbHYI0 TBOPYECKYIO pabOTy CTyAEHTa, YTO MO3BOJIIET CYAMTh O CTEHEHH €ro
NOJArOTOBKM M YIJIyOJIeHMM B BBIOpaHHYIO TeMaTHKy. Bcs wucmonbp3oBaHHAas JHTEparypa
pa3Meliaercs B CIEAYIOLEM NOPSAIKE: 3aKOHOAATENbHBIE aKThl, IOCTAHOBJIEHUS, HOPMaTUBHBIE
JIOKYMEHTBI; BCSl yueOHasi TuTeparypa B ajnpaBUTHOM MOPSKE, 3aT€M CPEICTBA MEPUOIHUECKON
neyaTH B aln(aBUTHOM MOPSJIKE; HCTOYHUKH U3 ceT MHTepHeT.

8. OnleHOYHbIE cpeacrBa AJd TEKYIIEro KOHTPOJIA yCII€eBaEMOCTH,
l'[pOMe)KyTO‘{HOﬁ aTreCTallmm 110 uToraMm OCBOCHMUA JUCHUIIIMHBI.

OO01KM CpeaCTBOM KOHTPOJIS SIBJISIETCS BBE/IEHHAs! B YHUBEPCUTETE OaJIJIbHO-PEHTUHIOBas
cucTeMa OLICHKH YCIIEBAEMOCTH CTY/IEHTOB CIeLIMaINTeTa U HallpaBJIeHUH OakaiaBpuara.
K oneHOYHBIM cpeacTBaM TeKyIero KOHTPOJISI OTHOCATCSH:

Texkymmii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISEMbII MOHUTOPHUHI YPOBHS
YCBOCHMS 3HAHUN M (OPMHUPOBAHUS YMEHUH UM HABBIKOB B TEUEHHE CEMECTpa WM Y4eOHOTo
roga. Tekymmuil KOHTPOJb 3HAHWM, YMEHMI M HAaBBIKOB CTYAECHTOB OCYIIECTBIIAETCA B XOIE
yueOHBIX (ayAMTOPHBIX) 3aHATHH, MPOBOJUMBIX MO pacnucaHuo. dopMaMu TEKyLIEro
KOHTPOJISL BBICTYNAIOT OMPOCH! HA JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHUSAX, & TAK)KE KOPOTKHE
(mo 15 MuH.) KOHTPOJIbHBIC 3a/IaHMs, BBIMOJIHIEMbIC CTYJACHTAMH B Hadaye JICKIIUU C LENbI0
MIPOBEPKU HAJIMYUsl 3HAHUH, HEOOXOIUMBIX JUIsl YCBOEHUS HOBOTO Marepuaia WM B KOHIE
JIEKIIUM JUISl BBIICHEHHS CTENIEHW YCBOEHHS M3JI0)KEHHOIO MaTepUaa, a TAK)Ke Ha IMPAKTUYECKUX
3aHATUSAX.

PyGesxHblil KOHTPOJIb OCYIIECTBIIsICTCd MO Oojee MM MEHee CaMOCTOSTEIbHBIM
paszenaM — y4eOHBIM MOJYJSIM Kypca W TNPOBOAUTCS MO OKOHYAHUM HM3yU€HHs Marepuania
MOJyJIsl B 3apaHee YCTaHOBJIIEHHOE BpeMs. PyOeXHBbI KOHTPOIb MPOBOJUTCA C LENbIO
OIpeJIesIeHHs Ka4ecTBa YCBOSHMs Marepuana yueOHOro Moayis B 1iesioM. B Teuenne cemectpa
IIPOBOJIUTCS /IBa TAKUX KOHTPOJIBHBIX MEPONPUATHUS O TpaduKy.

K oueHOYHBIM cpeacTBaM TEKYIIEro KOHTPOJISI OTHOCSITCS:
1) BrpinosHeHUe 3a1aHUI HA MPAKTHYECKUX 3aHATHAX — 8 6aJIOB

Kpurepun onenku:

8 06amioB — CTYIEHT JaeT IOJHOE Pa3BEPHYTOE pEIlEHHE BBHINOJHAEMOIO 3a/aHus,
JIEMOHCTPHUPYET 3HaHUE OCHOBHBIX (POPMYIT 110 H3y9aeMOU TeMe, MPUXOIUT K CAMOCTOSTEIFHBIM
apryMEHTUPOBAHHBIM BBIBOJIAM.

6-7 Oa)uIOB — CTYACHT JaeT TOJHOE PAa3BEPHYTOE pPEUICHUE BBITIOJHSAEMOTO 3aJIaHus,
JIEMOHCTPUPYET 3HAHUE OCHOBHBIX (OpPMYyNT MO H3yd4aeMOW TeMe, HO JOMYCKaeT OIIMOKU
BBIYUCITUTEIILHOTO XapaKTepa.



5-4 6amIoB — CTYOCHT AAaeT pa3BEPHYTOE pPEIICHHE BBIMOJIHAEMOIO 3a/aHUS IOCIe
MOJCKA3KN ayAUTOPUHU, CTYAECHT HEMOJIHO BIJIAJCET TEOPETHUYECKHMM MaTE€pUaloOM, JOMYCKaeT
OTJeNIbHBIE HETOYHOCTH, 3HAET pPAa3JIMYHbIE TOYKH 3PEHUs MO O0OCYyXIaeMoW Mpobiieme, HO
BO3HUKAIOT TPYAHOCTH C WX aHAJIM30M, YMEET H3JlaraTb COOCTBEHHYIO MO3UIMIO, HO HE BCe
BBIBOJIbI HOCSAIT JOKA3aTEIbHBIN XapaKTep.

3-2 Oamna — CTYAGHT JaeT pa3BepHYTOE pEILICHUE BBHIMOIHSAEMOrO 3aJaHusl MOCIe
MIOJICKA3K! ayAUTOPUHU, CTYACHT HEIOJIHO BJIAJEET TEOPETHYECKUMM MAaTE€pUalIOM, JIOIYCKaeT
OT/I€JIbHBIE HETOYHOCTH.

1 a1 — CTYAEHT JaeT pEUICHHE BBINOJIHAEMOrO 3aJaHus M0 MOJCKa3KaM ayIuTOpPHUH,
CTYJIEHT HE BIIQJICET TEOPETUUECKUM MATEPUATIOM.

0 GaJIOB — CTYACHT OTKa3bIBACTCS BBIXOIUTH K JOCKE

2) BpInojHeHHe JOMALIHHUX 3aJaHuil — 4 6aj1a

JomarHsis (BHEayAUTOpPHAs) MOATOTOBKA BKIIIOYAET B C€0Sl OTBETHI HA YCTHBIE BOIPOCHI
[0 TPONJICHHOMY TEOPETHUYECKOMY MaTepHaly U BBINOJHECHHE MPAKTHUYCCKUX 3aJaHHU.
OuenuBaetcs 10 3 0auioB.

Kputepuu orieHku goMariHei (BHeayAUTOPHOM) TIOATOTOBKH.

4 Gaina (MakCUMaJbHAsI OIICHKA) - OTBET OTIMYASTCS IMOCIICOBATEILHOCTHIO, JIOTHKOM
U3JI0KCHUs, JIETKO BOCIPHHUMACTCS AayAUTOPHCH, IMPH OTBETE Ha BOIPOC OTBEYAOIIUIN
JEMOHCTPUPYET TIIyOWHY BIIQZICHUS TNPEICTABICHHBIM MaTEpPHAIOM, OTBETHI (OPMYIHPYIOTCS
apryMeHTUPOBAHO, 0OOCHOBBLIBAETCs penieHue 3aaauu. CTyAeHT B MOJTHOM 00beMe BBIMOIHHII
JIOMAIIIHee 3a/1aHue.

2-3 Oayiia — yCTHBIA OTBET OTIIMYAETCS MOCIIEI0BATEILHOCTHIO, JIOTUKOW U3JI0KEHHUS, HO
000CHOBaHHE CJCIIAaHHBIX BBIBOJIOB HE JIOCTATOYHO apryMEHTHPOBAHO, HEIOJHO PACKPBITO
coJiepKaHue MPOOJIeMbI, PEIICHUE 3a/1a4K HETOIHOE.

1 6am1 — oTBEeUAIONIN TIepeacT CoNepiKaHnue MpoOIeMbl, HO HE IEMOHCTPUPYET 3HAHUE
TOYHBIX (OPMYIUPOBOK, BBHICTYIUICHHE BOCIPHUHHMAETCS ayAUTOPHEH CIO0KHO, OTBETHI Ha
BOITPOCHI MOBEPXHOCTHHLIC, JIM0O0 BBI3BIBAIOT 3aTPYAHCHUC, HCT PCIICHHUA 3a/1a4.

0 6annoB - CTYJEHT HE BHIMIOTHWII JOMAIITHEE 3a/IaHHUE.

3) BblinoJiHEHHE CAMOCTOSITEIbHBIX PadoT - 8 6aioB

CamocrosarenbHass paboTa Kak BMJ JESITEIbHOCTH CTyJIEHTa O4YeHb MHOrorpaHsa. B
kauecTBe (opm paboTel g U3ydYeHUs Kypca «Bpicimias MaTemaTukay mpeararTrcs
CIIEYIOINE €€ Pa3HOBUHOCTH:

e paborta c yueOHOI U HAy4YHOU JTUTepaTypoii;
BBITIOJTHEHUE ayIUTOPHOM, MOAYIbHONH KOHTPOJIBHOM padoT;
Harnucanue pedepatoB ( TOKIAI0B);
CaMOCTOSITENTLHOM paboThl Ha AMCTAaHIIMOHHOM Tutomanke Moodle
MIOITOTOBKA K TECTUPOBAHUIO.
Lenbto caMOCTOSITEBHOM PabOTHI ISl CTYIEHTOB sBIIsieTCs OoJiee TIy00Koe 3HAKOMCTBO
C KJIFOYEBBIMU TEOPETHUECKUMHU BOIIPOCAMH, U3y4aeMbIMU Ha JIEKLIUSX.

3amaun caMOCTOSTENTLHON pabOTHI:

e oOpeTeHHE HABBIKOB CAMOCTOSTEIHLHON HAYYHO-HCCIIECOBATEIHCKON pabOThl HA OCHOBE
aHaJIM3a TEKCTOB UCTOYHUKOB M MPUMEHEHHS! Pa3IMYHbIX METOJIOB UCCIIE0BAHUS;

e BbHIpa0bOTKAa YMEHHS CaMOCTOSTENIbHO U KPUTHUYECKH TMOAXOJUTh K HU3y4yaeMoMy
marepuany;

e (QopmupoBaHue OOIMIEKYIBTYPHBIX MpO(eccHnOHATbHBIX KOMIETEHIINN Kypca.

Tembl pedepatoB (10K/I210B) M KPUTEPHUH HX OLlCHMBAHUA
1. TlpumeHeHUE TOHATHS TPOU3BOIHON B IKOHOMHUKE.



Mopens JIeoHThEBa MHOTOOTPACIEBON Y KOHOMUKH
@DyHKIIMYM MHOTHX IIEPEMEHHBIX B 3KOHOMHYECKON TEOPUH
Yucna Gubonauun. 30J0TOE CEUEHUE.

Y AMBUTEIBHOE YUCIIO TIH.

Marunueckue KBaJaparThbl.

3HAMEHHUTHIC 3a/1a4U IPEBHOCTH.

NuTynims u matemMaTuka.

Pa3Burtue nonsrus pyHkuun

10 CBs13p MaTEMATUKH C IPYTMMH HayKaMH.

CoNOR LN

Kpumepuu oyenueanusa (5 6annos):

5 6amioB - odopMIEH B COOTBETCTBHM C TpeOOBaHUSAMH, coJepxaHue pedepara
MIOJTHOCTBIO PACKPBIBAET TEMY, B Pa0OTE UMEIOTCS MPUMEPBI UCCIICIOBAaHUS, OTBETHI JaHbl Ha
BCE JIOMOJHUTEIbHBIE BOIIPOCHI,

3 - 4 6ayma — oopMiIeH B COOTBETCTBHMU C TpeOOBaHMAMU, cColepkaHue pedepara
MOJTHOCTBIO PACKPBITO, YACTUYHO MPEICTABICHBI MPUMEPHI UCCIEIOBAHUS, OTBETHI JaHBI HE Ha
BCE JIOMOJHUTEIBHBIC BOIIPOCHI;

0 - 2 Ganma — opopMiIeH B COOTBETCTBUHU ¢ TpeOOBAHUSAMH, COACpKAHUE pedepaTa HE
MOJTHOCTBIO PACKPBITO, OTCYTCTBYIOT IIPUMEPBI UCCIICAOBAHUS, HET OTBETOB Ha JIOTOJIHUTEIBHBIC
BOTIPOCHI.

Mumn.
KOJI-BO Makec. KoJ1-
dopmMa KOHTPOJIA BO 0a/1JI0B
0aJU10B
Texyuwiaa oyenka cTyfeHTa B TedeHHE 1-9 HEEeIM COCTOUT U3: 0 25
* Boinoinenus 3a0anuil Ha RPAKMUYECKUX 3AHAMUAX 8
* Boinonnenus 0OMAuWIHUX 3a0aHUTL 4
* CamocmosamenvHoil pabomul 8
e 3auumul pegpepamos 5
1-a pybercnaa konmpoavnasa paboma 25
Hmozo 3a 1 modynw 0 50
Texyuwiaa oyenka crynenra B reuenue 10-18 Henenn cocTout us: 0 25
* Boinoainenus 3a0anuil Ha RPAKMUYECKUX 3AHAMUAX 8
* Boinonnenus 00OMawiHux 3a0anuil 4
* CamocmosamenvHoil pabomul 8
o 3augumul pehepamoe 5
2-51 pyoescnas KOHmpobHaAs paboma 25
Hmozo 3a 2 modyns
4 0 50
Y71
mozo 3a cemecmp 0 100

Metoauka ¢gopMupoBaHus pe3yIbTHPYIOLIEH OLEHKHU

B xoze Texymiero kKoHTporst cTyzieHThl MoryT Habpars 0-100 6amtos:
1 -5 pyOexnas aTTecranus - MaKcMMaIbHO 50 0a/1710B; U3 HUX:




0 - 25 GawioB — TecTUpoBaHuUe B eHTpe Tectuposanus COL'Y (P));
0 -25 GannoB — Tekymas padora cTyJeHTa (T l)

2-51 py0e:kHasi aTTecTalus — MAKCUMAJIbHO 50 6aJ1J10B; M3 HUX:
0 - 25 6amioB — TecTupoBaHue B IieHTpe TectupoBanus COI'Y (PZ) ;

0 - 25 Gaswios — Tekyias pa6ora crysenta(7’,)

3a yCTHBIN OTBET Ha 3K3aMEHEe CTyACeHT nojydaer 0-50 6ayioB.

CTyneHTbl, MOMYYHBILIUE B XO/I€ TEKYIIETO U PyOEKHOT0 KOHTPOJIst 56-100 6amios,

ABTOMAaTHYCCKHU IIOJIYy4aroT «DK3aMeH».

PesynbTHpyromas orneHKa CKiaabBaeTcs mo coorBercrBytomieit bPC gopmyre .

(T,+7,)+05-(P,+ P, + 3)

HIkana uToroBoi akageMn4ecKoi ycreBaeMOCTH CTY/IEHTOB MO JMCIUIJIMHE

Cucrema oneok COI'Y

Cymma GasioB Ha3Banue UucnoBo SKBUBAJICHT

86 - 100 OTJIMYHO 5

71-85 XOpOIIIO 4

56-70 yIIOBJIETBOPUTEIHHO 3

OneHnBanue oTBeTa CTYAEHTA HA JK3aMCEHE

Xapakmepucm UKa omeema

oannvt

CTyI[GHT IIoKa3ajl HNCYCPIIBIBAOIINEC FJI}’60KI/IG 3HaHUA BCCTO MaTcpualia
IIporpamMmsal, IOJHOC IMNMOHUMAHHUC CYIIHOCTHU U B3aUMOCBA3U paACCMATPHUBACMbBIX
mpoueccoB SIBJICHU. HpI/I 9TOM JOJI?KHBI OBITH IMMOJIY4YCHBI JJOTHYCCKHU
IOCJICAOBATCIIbHBIC, COACPIKATCIIbHBIC, ITOJHBIC, IIPABUJIbHBIC 1 KOHKPETHBIC OTBCTHI
Ha BCC BOIIPOCHI O9K3aMCHAITMOHHOT' O ouera

46-50

I[aHBI MOCJICAOBATCIIBHBIC, IMPABUJIBHBIC, KOHKPETHBIC OTBCTHI Ha ITOCTABJICHHBLIC
BOIIPOCHI. OTBeT U3N0XKEH JINTCPATYPHBIM A3bIKOM B TCPMHUHAX HAYKHU. MOFYT OBITE
AONYIICHBI HEAOYETBI B ONPCACICHUUA HOH?ITHfI, HCIIPABJICHHBIC CTYACHTOM
CaMOCTOATCIIBHO B ITPOLCCCC OTBCTA.

41-45

JlaH TMOJHBIN, pPa3sBEpHYTHIM OTBET HA MOCTABICHHBIM BOIPOC, IMOKA3aHO YMEHHUE
BBIJICJIUTH CYLLIECTBEHHBIE U HECYLIECTBEHHBIE NIPU3HAKU, IPUYUHHO-CIICICTBECHHBIE
cBs3u. OTBET YETKO CTPYKTYpUPOBAaH, JIOTMYEH, HM3JI0XKEH B TEPMHUHAX HAYKH.
OnHako [JOMyIIEHbl HE3HAYMTEIbHbIE OIIMOKM WJIM HEIOYEThl, HCIpaBIECHHBIE
CTYJICHTOM C IIOMOIIBIO «HABOSIINX)» BOIIPOCOB MPENOAABATEIIS.

36-40

CryaeHT noka3ajl HEeA0CTAaTOYHO MOJIHOE 3HAHHWE U IOHUMAaHUE CYIIIHOCTU U
B3aMMOCBA3HU pacCMaTPpUBACMbBIX ITPOLICCCOB U SIBIICHUI OTACJIBHBIX BOIIPOCOB
MIPOrPaMMHOTO MaTepHuaia. B OCHOBHOM MpaBUIbHBIE M KOHKPETHBIE, 0€3 TPyOBIX
OIIIMOOK OTBETHI Ha ITOCTABJIIEHHEIE BOITPOCKHI; ITPH OTBETAX HAa OTACIIBHBIC BOIIPOCHI
MMEIOT MECTO HE3HAUUTEIBHBIE HETOYHOCTH B PACKPBITUH PACCMATPUBAEMBIX
MPOLECCOB M SIBJICHUI.

31-35

JlaH HEIOCTaTOYHO MOJIHBIM M HENOCTAaTOYHO pa3BepHYTHIM oTBeT. CTyneHT He
CIOCOOEH CaMOCTOSITENILHO BBIJIEUTD CYILIECTBEHHBIE U HECYIIECTBEHHbIE TPU3HAKU
U TPUYMHHO-CIEACTBEHHBbIE CBSI3U. CTyOeHT MOXKET  KOHKpPETHU3UPOBATH
00001IeHHbIE 3HAHUS, J0Ka3aB Ha MPUMEpPaX MX OCHOBHBIE IMOJIOXKEHHS TOJIBKO C
NOMOIIIBIO IpenojaBaress. PedeBoe odopmiienue TpedyeT NonpaBoK, KOPPEKLUH.

26-30

JlaH HenoJIHBIA OTBET, JIOTMKAa U IIOCJIEI0BAaTEIbHOCTh M3JI0KEHHUS HMEIOT
CYLIECTBEHHbIE HapylleHus. JlomyiieHsl rpyOble OIIMOKM TpU ONpeAesieHUU
CYLIHOCTH PAaCKpbIBAEMBIX IOHATHUM, TEOPUH, SABICHUMN, BCIECACTBUEC HEIIOHUMAHMS
CTYJICHTOM HX CYIIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB M CBsi3ell. B oTBere

21-25




OTCYTCTBYIOT BBIBOJbl. ¥YMEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX
3HAHUU He MoKa3aHo. PeueBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIUH.

JlaH HEeNoJHBIA OTBET, MPEJCTABIAIOIINNA COOOM pa3po3HEHHbIE 3HAHUS O TEMe
BOMpOCAa C CYIIECTBEHHBIMH OWIMOKaMH B oOmpeaeieHusX. [IpucyTcTByrOT
(GparMeHTapHOCTb, HEJIOTUYHOCTD U3/10KeHUA. CTYIEHT HE OCO3HAET CBA3b JaHHOT'O
MOHATHUS, TEOPUH, SIBICHUS C JAPYIMMU OOBEKTAMH TUCHMIUIMHBL. OTCYTCTBYIOT 1-20
BBIBOJIbI, KOHKpETH3allUs MU JI0Ka3aTeIbHOCTb W3J0KeHUs. Peub HerpamorHas.
JIONONHUTENbHBIE M YTOUHSIOIIME BOIPOCHI IPENOAABATENd HE IPUBOIAT K
KOPPEKLIMH OTBETa CTYACHTA HE TOJBKO Ha MOCTaBJIECHHBIN BOIIPOC, HO U HA IpyTUe
BOIIPOCHI JUCIUIUIMHBL.

He nostyuens! 0TBETHI 10 6a30BBIM BOIPOCAM JIUCHUILIMHBI 0

IToka3zarenn u KPUTECPUHA OLNCHUBAHUA KOMIIeTeHIIMI Ha PA3JTUYHBIX 3Tanax ux
q)OpMI/IPOBaHI/IH, OIIMCAaHHuEC IIKAJ OHCHUBAHUA

YpoBeHb ¢hOPMHUPOBAHHOCTH KOMIIETEHIM A

«Munumanvnwii «MunumanvHolii «CpeoHuii «Buicoxuii
VposeHby (menee 55 yposervy(56-70 6annos) yposenvy(71-85 yposervy(86-100
bannos) Komnemenyuu bannos) bannos)
Komnemenyuu He cgpopmupoganul. Komnemenyuu Komnemenyuu
cchopmuposarwi. cghopmuposarbi. cchopmuposatbi.
3HaHus orcyrcTBYI0T, | ChopmupoBansl 6a30BbIe | 3HAHMS oOmmpHbIe, | 3HaHUST TBEpAbIC,
YMEHUSI W HaBBIKM HE | CTPYKTYpbI 3HAHUH. CHCTEMHBIC. apryMEHTHPOBaH
c(OpMHUPOBAHBI. HBIE,
YMmenust (GparMeHTapHbI | Y MEHUs HOCST | BCECTOPOHHUE.
U HOCST | peIpOLyKTUBHBIN
PENPOTyKTUBHBIH XapaxTep, YMeHus: ycnemnHo
XapakTep. TIPUMECHSIFOTCS K | IPUMEHSIOTCS K
pEIIeHUIO TUTIOBBIX | PEIICHUIO KaK
JleMoHCTpHpYeTCS 3aJIaHuH. THUIOBBIX, TaK W
HU3KHN YPOBEHb HECTaHapTHBIX
CaMOCTOSITEIbHOCTH JlemoHCTpHpYeTCs TBOPYECKHUX
MPAKTUYECKOTO HABbIKA. | IOCTATOYHBIN YPOBECHb | 3aJIaHUIA.
CaMOCTOSITEIbHOCTH
YCTOMYUBOIO JleMoHcTpHpy€eTe
MIPAKTUIECKOTO s BBICOKH I
HaBBIKA. YpOBEHb
CaMOCTOSITEITEHOC
TH, BBICOKAs
QJTAITUBHOCTH
MPAKTUYECKOTO
HaBBIKA
OnucaHue KpUTEPUEB OIICHUBAHUS
Obyuarowuiics Obyuarowuiics Obyuarowuiics Obyuarowuiics
0eMoHCmpupyem: demoHcmpupyem:. demMoHcmpupyem: 0eMoHCmpupyem:
CYIIIECTBEHHBIC TPOOEIBI | 3HAHUS TEOPETHUECKOTO | 3HAHUE W MOHUMAaHHE riy0oKue,
B 3HAHUSX y4eOHOTO MaTepuaa, OCHOBHBIX BOTIPOCOB BCECTOPOHHHE U
Mmarepuaa, KOHTPOJUPYEMOTO apryMEHTHPOBaH
HETOJIHBIC OTBETHI Ha o0BeMa MPOTPaAaMMHOTO | HbIC 3HAHHS




JOITYCKAKOTCS
IIPUHIUIINATIbHBIC
OLIMOKH IIPU OTBETE HA
OCHOBHBIE BOIIPOCHI
Ounera, OTCyTCTBYeT
3HaHUE U [IOHMMaHUe
OCHOBHBIX ITOHITHH U
KaTeropuii;

OCHOBHBIE BOITPOCHI,
OIIMOKHU B OTBETE,
HEJI0CTATOYHOE
MMOHMMAHHE CYITHOCTU
M3JIaraeMbIX BOIIPOCOB;

HEyBEpEHHBIE U
HETOYHbBIEC OTBETHI HA

MaTepuaa,

TBECPAbIC 3HAHUA
TCOPCTUUCCKOI'O
Marcpualia.

CIIOCOOHOCTH
yCTaHABIIUBATh U

IPOTPaMMHOTO
MarepHania,
MOJTHOE

MIOHUMaHHe
CYIIHOCTU U
B3aMMOCBSI3U
paccMaTpUBaeMbl

JIOTIOTHUTEJIbHBIE OOBSICHAITH CBSI3b X MPOLIECCOB U
HEMOHUMaHHUE CYIIIHOCTH | BOIPOCHI; MPAKTUKU U TEOPUH, SIBJICHUH, TOYHOE
JIOTIOTHUTEIBHBIX BBISIBIISITH 3HaHHE OCHOBHBIX
BOIIPOCOB B paMKax HEJ0CTaTOYHOE MIPOTUBOPEYUS, MOHSTUH B
3aJjaHul OuseTa; BIIaJICHUE JIUTEPATYPOH, | MpOOIEeMBI U pamKax
PEKOMEHI0BaHHOM TEHJICHIIUU Pa3BUTHS; 00CYyKIaeMBbIX
OTCYTCTBHE YMEHUS MIPOrpaMMoit 3aJlaHui;
BBITIOJIHSTH U CIUTLITAHBI; MpaBUJIbHBIC U
MPAKTUYECKUE 3a/IaHus, KOHKpETHbIE, 0e3 CIOCOOHOCTH
MPEIyCMOTPEHHBIE yMeHHe 0e3 TpyObIX rpyOBIX OMHOOK, YCTaHaBJIUBATh U
IpOrpaMMoit OLIMOOK peliarh OTBETHI HA OOBSICHSITH CBSI3b
JUCIUILIINHBI, MIPaKTUYECKHE 3a/1aHus, | IOCTAaBICHHbBIC MIPAKTUKU U
KOTOpBIE CIIEyeT BOIIPOCHI; TEOPHH;
OTCYTCTBHE TOTOBHOCTU | BBITIOJHHUTb.
(crtocobHOCTH) K YMEHHE pelliaTh JIOTUYECKU
JTUCKYCCUU U HU3KYIO MPaKTUYECKUE 3aJIaHus, | OCIe0BaTEIbH
CTENEeHb KOHTAaKTHOCTH. KOTOpBIE CIIETyET bI€,
BBITIOJIHUTD; COJIEp>KaTeNbHEIE,
KOHKPETHBIC U
BJIaJICHUE OCHOBHOMU MCYEPIIBIBAIOIINE
JIUTEPATYPOU, OTBETHI HA BCE
PEKOMEHI0BAaHHOU 3aaHus OuneTa,
MIpOrpaMMOn a TaKxKe
JUCLUTIIINHBI; JOTIOJTHUTEbHBIE
BOIIPOCHI
HaJIMYUe COOCTBEHHON | DK3aMEHAaTopa;
000CHOBaHHOM
HO3ULIUH 110 YMEHHUE pelaTh
00cyXI1aeMbIM MIPaKTUYECKUE
BOIIPOCAM. 3a/1aHHUS;
BO3MOYKHBI cBOOOIHOE
HE3HAYUTENIbHbIE HCIIOJIb30BaHUE B
OTOBOPKH U OTBETax Ha
HETOYHOCTH B BOIIPOCHI
PACKpBITUU OTJIETBHBIX | MaTEpPHAJIOB
MI0JIOKEHUH BOIIPOCOB | pEKOMEH/I0BaHHO
ouera, MPUCYTCTBYET | i OCHOBHOM U
HEYBEPEHHOCTH B JIOTIOJTHUTENbHON
OTBETax Ha JIUTEPaTYPHI.
Ouenka Ouenka Orenka «xopotio» /  [DIeHKa «OTIUIHOY
«HEY/IOBJIETBOPUTEILHO» | «YIOBIETBOPUTEITHHOY / «3a4TEHO» / «3a4TE€HOY
/HE3auTEeHO «3aUTEHOY
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Bomnpocsl k 3x3ameny 1 cemecTp

PaccrosiHne Mexy 1ByMsl TOYKaMH.
VYpaBHenue nuHuK. HekoTopsle ai1leMeHTapHbIE 3a1a4u.
VYT110B0# KO3 HUIHEHT TPSAMOI.
VYpaBHeHHE MPSIMOH ¢ yrIOBBIM K03 pULIeHTOM.
OO1u1ee ypaBHEHHE IPSIMOIA.
Yroa Mexay AByMsl IPSIMBIMH.
YcnoBue napaiesbHOCTH U EPIEHIUKYIISIPHOCTH MIPSAMBIX.
YpaBHEeHME MPAMON, IPOXOJAIIECH Yepe3 JaHHYIO TOUKY B JAHHOM HAIlPaBJICHHM.
YpaBHEHHE NPSIMOM, TPOXOIALIEH YEPE3 JIBE JaHHBIE TOUKHU.
BekTopsI Ha INIOCKOCTH U B IPOCTPAHCTBE
JInuHa 1 HanpaBJIEHUE BEKTOPA.
IIpoekuust BekTOpa Ha OCh.
Pasnoxxenue Bekropa o 6asucy.
CkassipHO€E IPOU3BEIEHUE BEKTOPOB.
BexTopHoe nmpon3BeiIeHre BEKTOPOB.
OcHOBHBIE CBEICHUS O MaTpULax.
Onepauuu Haa MaTpULIAMH.
Omnpenenureny KBagpaTHBIX MaTPULL.
CBoiicTBa ornpeaenuTesneu.
Cuctembl JMHEHHBIX ypaBHeHMH. Merton obOpatHoil MaTpuisl. @opmynsl Kpamepa.
Meron lMaycca.
OOmiee ypaBHEHHME IUIOCKOCTH. YacTHble cllyyal pacloJIOKEHUS IUIOCKOCTH B
KOOPJAMHATHOM IIPOCTPAHCTBE.
VYron Mexay INIOCKOCTSMH, YCIOBHS NApajuIeIbHOCTH U NEPHEHIUKYISIPHOCTH IABYX
IIJIOCKOCTEN
[Ipsimas B mpoctpancTBe. OO1Iee ypaBHEHHE, TapaMETPUUECKOE YpaBHEHHE.
B3aumHoe pacnionoxenue JByX NpsIMbIX B IPOCTPAHCTBE. YTOJI MEKIY MPSIMBIMU.
[TonsiTHE MHOXECTBA.
AOGcoutoTHas BETMYKHA JIEHCTBUTENBHOTO yncia. OKPeCTHOCTh TOUKH. .
[Tonstue pynkunu. Crioco6s! 3a1aHus QYHKITHH.
[TonsiTHE HEABHOMN, OOPATHOM U CIOXKHOU (DYHKITUH.
[Ipumenenue GyHKIUN B 99KOHOMHUKE.
[Ipenen uncnoBoil MoCiIe10BaTENBHOCTH.
[Ipenen pyHkuuu B 6€CKOHEUHOCTU U B Touke. OTHOCTOPOHHUE TIPEIEIbI.
beckoneuHo Maiible BelTUYUHBI. beCKOHEUHO OOJIbIINE BETUUNHBI.
OcCHOBHBIE TEOPEMBI O Mpeeax.
JIBa 3aMedaTenbHBIX Ipeea.
HenpepriBHocTh dyHKIMN. HekoTopbie cBOMCTBA HEMPEPHIBHBIX (DYHKIUH.
Touxu pa3pbiBa QyHKIUH.
Brruncnenne npeaeno. PackpbiTre HEONPEAECICHHOCTEN.
3amagya o mnpous3BOAUTENBHOCTH. (CXxema BBIYMCIEHUS TpPOU3BOAHON. OCHOBHBIE
npaBwia AU depeHInpoBaHns. DKOHOMUYECKHH CMBICT MPOU3BOIHOM.
[Tpou3BoiHas HESBHOM, 0OpaTHON M CIOKHOM (PYHKITHIA.
[IpaBuno Jlonurans.
VYciioBHe MOCTOSIHCTBA, BO3pAcTaHUs U yObIBaHUS (PYHKIIUH.
OkcrpemyM pyHkimu. Hanbompiiiee 1 HauMeHblee 3HaYeHUsT (QYHKITHH.
BrinykiocTs ¥ BOTHYTOCTb Tpaduka GyHKIuU. Touku neperuoa.
O6mas cxema uccieoBaHus GYHKIIMH U TOCTPOEHHUE ee rpaduka.

. Auddepenunan pyHkumu.
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Bomnpocsl Kk 3k3aMeHy 2 ceMecTp

[lepBooOpaznas ¢ynkuuu. OmnpexpeneHue HeomnpenaeneHHoro uHTerpana. CoiicTBa
HeolpeeNIieHHOro uHTerpana. Tabauia uHTerpasios.

Metoapl  UHTErpHpOBaHUA. VHTErpHUpOBaHHME HEKOTOPHIX  TPUTOHOMETPHUECKUX
GYHKIIHA.

Ormpenenienne omnpeneaeHHOro uHTerpaia. Ero reoMmerpuyeckuii M 3KOHOMUYECKUMA
cMbica. OCHOBHBIE CBOIMCTBA OIPEIEICHHOIO HHTErpaa.

®opmyna  Hbrotona-JleiiOHuna. Meron HHTErpUpOBaHUS IOJCTAHOBKOW U METOJ
HMHTETPUPOBAHUS 10 YACTSM [Tl ONIPEICIICHHOT0 UHTErpaa.

HecoOcTBenHble nHTErpaisl 1-ro poaa.

HecobGcTBeHHbIE HHTETpaIBI 2-TO poja

HekoTopsle npuiioxeHust OnpeeIeHHOT0 UHTErpaa.

Huddepennmanbupie ypaBHeHu. OOMINE MOHATHS.

Huddepenumansapie  ypaBHeHHs |-ro mopsinka. luddepeHnuanbHple ypaBHEHHS C
pa3IeNAOIMUMUCS IEPEMEHHBIMH.

. Onnoponusie tuddepeHnmanbabie ypaBHeHUs | -ronopsiaka.
11.

Jluneitnbie ogHOpOaHBIE NU(PepeHInanbHbIe YPaBHEHUS 2-TO TOPSAKA ¢ TOCTOSIHHBIMU
K03 pHUIHeHTaMH.

OYHKINHI HECKOIbKUX MepeMeHHbIX ((HIT). OCHOBHBIC TOHSTHS.

[Ipenen u HENPEPHIBHOCTH (PHII.

Yacrtable mpou3BoaHbIC U quddepenimran (Hir.

OkcrpemMyM (HII.

Haubonbiiee u HauMeHblee 3Ha4eHUs (UL Y CIIOBHBIM SKCTPEMYM.

Uucnossle psasl. OcHOBHble TOHATHA. CxogumocTh psana. Hekoropsle cBoicTBa
YUCJIOBBIX PSAJIOB.

Heo0OxonuMplil mpu3Hak cXOUMOCTH psiia. ['apMOHUYECKUil psi.

JlocTaTouHble MPU3HAKU CXOAUMOCTH PSJIOB C IOJIOKUTEIbHBIMU YWICHAMU.

Crenennsle psaabl. [IpuMeHeHne psAaoB B IPUOIMKEHHBIX BBIYUCICHUSX.

OeMeHThl TeOpUN (GYHKIIUU KOMITJIEKCHOTO TIEPEMEHHOTO.

IIpumepHbIe 3a1aHUA 1JI151 KOHTPOJIbHBIX padoT
YpaBHeHHe TMHUM HA IVIOCKOCTH
[Tpumep. Haiitu ypaBHeHue npsiMol, mpoxoasieit uepe3 Touku A(1, 2) u B(3, 4).

X=X _ Y-V,

[Tpumensist opmyy , TTIOJTy4aeMm:
=% Yo=Y
4-2
-2= x—1
y 3¢ D
y=2=x-1
x=y+1=0

[Tpumep. 3amaHo oOmiee ypaBHeHue npsiMod x—y+1= 0. HaiiTu ypaBHeHue 3TOH
IIPSIMOM B OTpE3Kax.

c=1—f+%zh a=-1, b=1.

[Tpumep. CocTaBuTh ypaBHEHHE NpPAMOM, mpoxojsmel udepe3 Touky A(-2, -3) u
Hayajo KOOpIUHAT.

xX—Xx -
YpaBHeHHE NPSIMON UMEET BU/I; Lo VTh ,rnex1= y1=0; Xp=-2;y, =-3.
Xo =X Vo=
x-0 y-0 Xy

= ; = 3x-2y=0.
-2-0 -=-3-0 -2 =3



[Mpumep. OnpenennuTs yroia MeXAy NpsAMbIMHU: Y = -3X + 7; Yy =2X + 1.
2-(3) _,
1-(=3)2
[Mpumep. daubl Bepmmubl Tpeyronbhuka A(0; 1), B(6; 5), C(12; -1). Haiitu
ypaBHEHHUE BBICOTHI, IPOBEICHHOMW 13 Bepiuunbl C.

x=0_y-l. x_y-l

= ; —=——; 4X=6y-6;
6-0 5-1 6 4

k1:-3; k2:2 tg(p: ; (p:TC/4

Haxonum ypaBHeHue ctoponsl AB:

2x—3y+3=0; y:§x+1.

Hckomoe ypaBHeHue BbICOTHI uMeeT BuI: AX + By + C =0 mwmm y = kx + b.

= —E. Torma y = —§x+b. T.x. BbICOTA mpoxoauT 4vepe3 Touky C, To ee
2 2
KOOPJMHATHI YAOBIETBOPSAIOT JAHHOMY YpaBHEHHIO: —1 = —%12 +b,otkyma b = 17.

Hroro: y = —%x+17 .

Otser: 3X + 2y — 34 = 0.
JI1s caMOCTOSITEILHOTO pPeleH s :
CocTaBuTh ypaBHEHHE NpsAMOi, npoxondieil yepe3 Touky A(S;1) nox yriom 45° k
ocu Ox.

HNana npsmas 2x+5y—1=0. CocraBuTh ypaBHEHHE NPAMOH, IPOXOJAIICH uepes
touky M(-1;3)

Jansl Bepmnnbl TpeyroapHuka A(-1;3); B(3;-2) u C(5;3). CocraButh ypaBHEHHE
BBICOTBI, OITYIIIEHHON U3 BeplInuHbl A Ha ctopoHy BC napasmienbHo JaHHON IPSIMOM.

Hanbl BepmmHbl TpeyronbHuka: A(3;0), B(-5;6) u C(-4;1). Ompenenutsb JUIUHY
MeIUaHbl, MPOBEACHHOM 13 BepuHbI C.

Haubsr Bepmuubl TpeyronbHuka: A(3;5), B(-3;3) u C(5;-8). Onpenenuts MIHUHY
MeMaHbl, MPOBEICHHOM 13 BepiIHbI C.

Haiitu yrioBbie KO3 QUIMEHTHI IPSMBIX U OTPEACITHTh, KAKUE U3 JAHHBIX MPSMBIX
HEepHEeHANKYISPHBL IpsMON 2X —y+3=0 1)4x+8y+17=0; 2)4x—-8y—-11=0;

1 Xy
y=—-X+6; 4)y=-2x-75)—+==1
)y=-3 )y )ots
Hansl Bepmmabl TpeyroiapHuka A(3;0); B(-5;6) u C(-4;1). CoctaButh ypaBHEHUE

BBICOTBHI, OITYIIEHHOMN 13 BepiHHbI C.
Jansl Touku A(2;4) u B(-2;6). Haiitu cymmy KoopAMHAT cepequHbl oTpe3ka AB
3amucarh ypaBHEHHE TPSIMOMA, TIpoxosaliie uepes3 Touky A(-3;3)
Kpussie 2-ro nopsiaka
ITpumep. Haiitn koopauHaThl LEHTPAa U PaguyC OKPYKHOCTH, €CIU €€ ypaBHEHHE

3aJaHO B BU/IC:
2x% +2y* —8x +5y—4=0.



s HaxoKJeHUs KOOpAMHAT LIEHTpAa U paguyca OKPYKHOCTH JAHHOE ypaBHEHHE
HEOOXOAMMO TPHUBECTH K BHUAY, YKa3aHHOMY BbImie B 1.9. Jlisi 3TOro BbLACTUM
IIOJIHBIC KBaI[paTbII
XP+y —4x+25y—-2=0
X2—4x + 4 -4 +y* + 2,5y + 25/16 — 25/16 —2 =0
(X —2)*+ (y +5/4)>—25/16 -6 =0
(x — 2)% + (y + 5/4)* = 121/16

Orcroga maxoaum O(2; -5/4); R =11/4.
[Mpumep. CocraButh ypaBHeHHMe dyumunca, ecnu ero ¢okycsr F1(0; 0), Fy(1; 1),
OoJibiIasi OCh paBHa 2.
v
2

2
X
VpaBHEHHE dIUUIICA UMEET BUI: — + <~ = 1. PaccTosnune mexny Gokycamu:
a

2Cc = \/(1 —0)2 +(1—0)% =+/2, Takum o6pasom, a°>—b>=c’ =1

10 yCJI0BHUIO 2a = 2, crefoBaTenpbHo a =1, b = Jat —c? = 1-1/2 =2/2.

2 2

Uroro: —+ A

- 1/2
[Mpumep. CocTaBUTh ypaBHEHHE THUIEPOOIBI, €CIH €€ SKCUEHTPUCUTET paBeH 2, a

2 2

(OKyChI COBNAAAIOT ¢ (POKYCAMU IILIUIICA C YPABHEHHEM 55 + % =1.
Haxomum dokycHoe paccrosiaue ¢ = 25 — 9 = 16.
Jloist rumep6onbl: ¢ = a2 + b’ = 16, e=cla=2; c=2a; c®=4a% @
=4;
b*=16-4=12.

2 2

Uroro: T - JI/_Z =1 - uCKOMO€ ypaBHEHHUE TUTIEPOOJIBI.

2 . .
[Ipumep. Ha nmapabone y° = 8x HalTH TOUKY, PACCTOSIHHE KOTOPOH OT TUPEKTPHUCHI
paBHO 4.

W13 ypaBHEeHUs MapaboIIbl Mojydaem, 9to p = 4.
r =X+ p/2 = 4; cnenoBarenbHO:
x=2; y*=16; y=+4. Vckomsie Touku: My(2; 4), Mo(2; -4).
JLJisi CaMOCTOSITEILHOTO PeLIeH s :
OmnpenenuTh MOJYOCH, KOOPAMHATHI (OKYCOB M OKCICHTPUCHTET OJUTHIICA

3x* +4y* -12=0

CocTaBUTh KAHOHUYECKOE YpaBHEHHE TUNepOOIIbl, Mpoxoasiien yepes Touku A(2;1)

u B(-4; J7 )
Haiiti 1eHTp 1 paamyc okpyxHocTH X + Y +4X+12y +15=0

2 2 o~
CocTaBuTh KaHOHHYECKOE ypaBHeHHe odummnca 9X° +25y° —225=0. Haiitu

SKCHCHTPUCUTCT JJIJIUIICA.
2 2

y

Haiitu paccrosnue mexay Gpokycamu runepOossl YT =1

v v 2 2
HaiiTi acuMnToThI runepOobl, 3a1aHHON ypaBHeHHeM 4X° — 9y =36



Onpez[eJmTe.Jm H MaTpHUIbI

1 0 3 1 -1
[pumep. Jaust matpunst A=|2 4 1|,B=|3|,C=]| 2 | uuuciuo o = 2.
1 -4 2 2 1
Haiitu A"B+oC.
1 2 1 1 2 1 1 1-1+2-3+1-2 9
AT=10 4 -4 AB=[|0 4 —4|.|3|=]0-1+4-3-4.2|=| 4
31 2 31 2 2 3-1+1:3+2:2 10
-2 9 -2
aC=| 4 |; AB+oC=1| 4 [+| 4 | =] 8
2 10 2 12

1

[Mpumep. Haiitu npoussenenne Matpuiit A= |4 | u B = (2 4 l).
3

1 1.2 1-4 1-1) (2 4 1
AB=[4[(2 4 1)=|4-2 4.4 4.1|=|8 16 4]|.
3 3.2 3.4 3.1) |6 12 3

1
BA=(2 4 1):|4|=21+44+13=2+16+3=21.
3

1 2 1
[pumep. Berurcauts onpenenurens Matpuel A= |0 -2 3
3 1 1
1 2 1
-2 3 0 3 0 -2
0 -2 3=I- -2 +1- =(-2-1-1-3)-2(0-1-3-3)+(0-14+3-2) =
1 31 3 1
3 1 1
=-5+18+6=19.

1 2
ITpumep. /lana marpuna A = (3 4) , HaiiTu oOpaTHyIO Al
detA=4-6=-2.

M11=4, Mio=3; Mzi= 2; Mao=1
X11= -2, Xpo=1; X21=3/2; Xoo=-1/2

—2 1
Taxum oOpasom, A'1=( j .
3/2 -1/2

[Ipumep. Omnpenenuts paHT MaTPUILBI.



1000 5) (1 5 15
~ ~ , =11-10=120=
200 0 11) (2 11 2 11

NN o =
S O O
S O O

0 5
0 0
0 11
RgA =2

JlJ1s1 caMOCTOATEIHLHOIO PeLIeHUSI:.
Haiitu anreOpandeckre JOMOTHEHUS 3JIEMEHTOB 3-T0 CTOJIOIAa MaTPHUIIbI

2 -1 1
A= |0 1 -2
1 0 1

Brraucnute OIIPECACIINTECIIb, PA3JIOKHUB €0 I10 3JIEMCHTaAM 2-# CTPOKH
1 2 -3

A=[3 -1 4
2 0 -2
1 2 01 1
Haiitu npoussenenue marpury A=|3 4 ,B=|1 -1
5 6
YHOpOCTUTH ¥ BBIYUCIIUTH ONPEACTUTEb
2 -1 3
A=|1 4 1
-1 2 0

357
Omnpenenuth panr marpuiel.| 1 2 3
1 35

1 21 3 4
Omnpenenuth paur matpuiiel. |3 4 2 6 8|~
1 21 3 4
01 -1
Haiitu matpuiy, oopatayto ganuoit A=|1 0 2
32 0
1 2 -1
Bouucnuts A% ecu A= 3 -1 2
-2 -3 0
Beruncnutes matpuity D=ABC, rne
3 2 -1 2
A= , B=|1], C=(1 0 5)

11 2 1
3 0 3 1



Pemienue cucrem JIMHEHHBIX YPaBHEHUH
[Tpumep. Pemmth cuctemMy ypaBHEHUH METOIOM OOpaTHON MaTPHIIBI:

Sx-y—-z=0
x+2y+3z=14
4x+3y+2z=16
X 0 5 -1 -1
X=|y|,B=|14|,A=|1 2 3
z 16 4 3 2
Haiinem obpaTHyro MaTpuity Al
5 -1 -1
A=detA=11 2 3|=5(4-9+12-12)-1(3-8)=-25-10+5=-30.
4 3 2
M_23_5_ M —1—1_1_ M —1—1_1_
11 — 3 2 - ] 21 — 3 2 - ] 31— 2 3 - ]
M= | =_10; Mp= ~lo14 Moo= =16
12 — 4 2_ ) 22 — 4 2 - ) 32— 1 3 - )
Ma=[ Z=_s, M= =10, M= =11
13 — 4 3 - ) 23 — 4 3 - ) 33 — 1 2 - )
45 o a1 1 1 1
11 P 12— A0 ay; =_——, _ _ _
30 30 30 6 30 30
a 10 4 14 4, 16 1 1 7 8
30 230 230 315 15
a‘l—i' a‘l—g‘ a3y = Ly R
Y M) R T 30 30
CnemnaeM mpoBepKy:
AAT
s> 1 1
5 -1 -1\ 30 30 30 25+10-5 5+14-19 5-16+11
1 2 3 —E —E E =—| 5-20+15 1-28+57 1+32-33 |=E.
30 30 30
4 3 2 5 19 11 20-30+10 4-42+38 4+48-22
30 30 30
Haxomaum matpuny X.
1 1 1 1 14 16
- = = —0+—=+—
X 6 30 30 0 6 30 30 1
3 15 15 3 15 15
: roao |6 266 176 | 3
6 30 30 6 30 30

Htoro permenus cucremsl: X =1,y =2;z = 3.
[pumep. HaiiTu pemenue cucremsl ypaBHeHui 1o ¢popmyinam Kpamepa:




Sx-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
Ar=14 2 3| =(28-48)-(42-32)=-20-10=-30.
16 3 2
X1 = A/A =1,
5 0 -1
Ar=|1 14 3| =5(28-48)— (16 —56) =-100 + 40 = -60.
4 16 2
X2 = AolA = 2;
5 -1 0
As=1|1 2 14 =5(32-42)+ (16 —56) =-50 — 40 = -90.
4 3 16
X3 = Az/A = 3.

Kak BUIHO, pe3ynapTaT COBMNANAET C PE3yJIbTAaTOM, ITOJYyYEHHBIM BBIIIE MAaTPUYHBIM
METOJIOM.
IIpumep. Pemnts cucreMy TMHENHBIX ypaBHEHUN MeTooM ['aycca.

2x,+x,—x;=5
X, —2x,+3x;=-3
Tx, +x, —x; =10

CocTaBuM pacHIMPEHHYIO MaTPUIly CUCTEMBI.

A* -
2 1 -1 5 1 -2 3 -3 1 -2 3 -3 1 -2 3 -3
1 -2 3 -3|~/2 1 -1 5|~/0 5 -7 11|~]0 5 -7 11
7 1 -1 10 7 1 -1 10 0 15 -22 31 0O 0 -1 -2

Taxum 06p330M, HcxoaHada CUCTEMA MOXKET OBITE MMpeaACTaBJICHA B BUJC:

X, —2x, +3x; =-3
S5x, =Tx; =11 , OTKyJla IosrydaeM: Xz = 2; X2 = 5; X3 = 1.
—X; =-2

JJ11 caMOCTOSATEIbHOTO PelIeHUs
Pemute cucremsr metonoMm [Maycca, mo dopmynam Kpamepa u metomom oOpaTHO#M
MaTpHIbI.



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

BekTops!
Ipumep. Haiitu (5a + 3b)(2a-b ), eciu |Ez| =2, ‘I;‘ =3, alb.

10G-G-5d-5+6a-b-35-b =10fa" ~3fp| =40-27=13,

— -2 —
=4, b-b=[p| =9, a-b=0.

b
Te. d=(1,2,3), b=(64-2)
i

-b=6+8-6=8:
@] =1+4+9 =14 |b|=36+16+4 =/56.
cosp = 8 _ 8 =i=%; gozarccosz.
J14456 214414 147 7
[Ipumep. Haiitn ckanrgpHOoe MNPOM3BEACHHE BEKTOPOB 2a+3b+4¢ wu
Sa+6b+7¢, ecm |a| =1, [p|=2, |¢|=3, 5A5=aA5=5A5=§.

(25+35+4E)(55+6E+7E) =
10G-G+12G-b +14G-C+15G-b +18b -b +21b -G +

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

+27 + 51+ 135+ 72 + 252 = 547.
Hpumep. HaiiTi BeKTOpHOE MPOHM3BEICHNE BEKTOPOB & = 2i + 5/ + ku
b=i+2j-3k.
di=(251); b=(1,2-3)
i j ok
ixb=2 5 1|=i
1 2 -3

5 o
=171 +77—-k.
J /

[pumep. Jloka3aTh, uTO BEKTOPEl d=7i —3/ + 2k, b=3i- 77+ 8k u
¢=1i—j+k KOMIUIaHApHBL.
I -1 1 I -1 1
3 -7 8|~|0 -4 5
7 =3 2 0 4 -5

KOMIIJTaHApHBI.

, T.K. BCKTOPBI JIMHENHO 3aBUCUMBI, TO OHH



[Ipumep. Haiitu mmomane mnapamiesorpaMMa, HTOCTPOCHHOTO Ha BEKTOpax
a +313; 3a +Z;, eciu |Zz| = ‘E‘ =1 a’b =30°.
(G+3b)x(Ba+b)=3axd+dxb+9bxa+3bxb=-bxd+9bxa=8bxa
S = 8‘5“?4 sin30° = 4 (ex?).

JlJ1s1 caMOCTOAITE/ILHOTO PellleHHs

Haiitu myuny Bektopa a =3i1—4 j
Jlaner Bextopel a=(-341) u b=(111). Haiitu ckanspHoe mNpou3BencHUE
BEKTOPOB
Jlanbl BEeKTOpHI a = (— 2;3;4) u b= (1;1;0). HaiiTu BekTOpHOE  TIpOU3BEICHUE
BEKTOPOB
JIoKa3aTk, 9TO BEKTOPHl & = —i +3] + 2k, b=2i - 3j— Ak u € =-31 +127 + 6k

KOMIUTAHAPHBI.
Berarcnuth miioiaap TpeyroisHika ¢ Bepmuaamu A(7,3,4), B(1, 0, 6),C(4, 5, -2).

Haiftu yron Mexay Bektopamu du b, ecim d=2i + j —3K, b =21 +4j —k
IIpenen u HenpepbIBHOCTL QPYHKIUUT

2
. —1+In
Ipumep: Haiitu npenen hmx—”.

x—1 ex —e

Kaxk BUJHO, IIPU IMMOIBITKE HCITOCPECACTBCHHOI'O BBIYUCIICHUS IIPECIa ITOJIYyYAaCTCA
0

HGOHpeILeJIeHHOCTI) BHUIa 6 . @yHKHI/II/I, BXOIAIIKUEC B YUCIIUTECIIb U 3HAMCHATCIIb

JIpoOH yIOBIETBOPSIOT TPEOOBaHUSIM TeopeMbl Jlonurarsi.

fi(x) =2x + 1 ; g'(x) =e%
X
, 2x+—
=1 g'(x) e’ e e
) —2arct
IIpumep: Haiitu npenen )l(l_)nolc %
e —1
2 3 _
'(x)=— ; '(x)=e* -—;
S'(x) . g'(x) =
. 2x’ -2 2
lim| — —

TO0+D1-(-3) 3

X—>00 z
(1+x*)e* (-3)
Ecnu npu pemennn npuMepa nociie mpuMeHeHus npasuia Jlonurans nonsiTka
BBIYHCIIUTH MPEJIEN OMATh MPUBOIUT K HEOTPEISTICHHOCTH, TO MpaBwio Jlonurans
MO>KET OBITh MPUMEHEHO BTOPOH pa3, TPETUH U T.1. MOKa He OyneT moiydeH
pe3ynbTaT. EcTecTBeHHO, 3TO BO3MOXKHO TOJIBKO B TOM CJIy4ae, €CJIh BHOBb
MoJTy4eHHbIe (DYHKIIMU B CBOIO OYepe/lb YIOBIECTBOPSIOT TPEOOBAHUSIM TEOPEMBI
Jlotmrans.



X

62

IIpumep: Haiitu penen lim

oo x e

X

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

X X X

1> 15 x5 13
"X)=—e*+—e?+=e? =—e?(4+x); "(x)=e";
Sl =get et v e = e (d+x) g"(x)

Leraan L
lim=4— —jim%
X—>00 e“ X—>00 E

e

1 1 2 .1
"y == "y =—€2; lim
fr@= g"(x) =2 lim

2e

0 | =

2

IIpumep: Haii lim =
UMep. anuTnu HpeI[eJI 1m7.

x~)ooe 7

X

2x . . 0
f(x)=2x; g'(x)=2e"; )lgrolc 7% = 3" TOIYHHIH HEONPEAENICHHOCTS.
e

[Tpumensiem npasuiio JlonuTans ermie pas.

fﬂ(x) — 2’ g!(x) — 462)5 1 hrn 1 _ l _ 0 1

X—>0 2er o0

ﬂﬂ}l CamocmosmesibHo20 peuienu

2Ux®+2-3x*+4
- ;

2

Haiitu  lim
X—>00 3X —X

3
o . X°—X+2
Hatita lim

o0 ox? 4 Jax® —1

) 72x _ 53x
Haitrn lim
x-0 2X — arctg 3x
JAudpepennuaibHoe HCUHCTCHUE.
IIpousBoanas

XCOoSx

Ipumep. Haiit npomssoguyio gyrkmun £ (x) = (x° + 3x) .
[o monmy4eHHo#t Bbime GopMyIie moTydaeM: U = X~ + 3Xx; V = XCOS X;
[TpousBoaHbIe ATUX GYHKIUN: ' =2x+3; V' =cosx— xsinx;
OKOHYaTeNbHO!

f'(x)=xcosx- (x> +3x)" " - (2x +3) + (x* +3x)"** (cos x — xsin x) In(x* + 3x)
X

[Tpumep. Haiitu npousBognyto GpyHkuuu y = Intg % ——
sin x



1 1 1 sinx—xcosx 1 sinx—XxCcoSx sinx—sinx-+ Xcosx

x )X 2 sin” x X X sin” x sin’ x
g — cos” — 2sin—cos —
2 2 2

_ XCOSX

sin” x
2
Hpumep. Haiitn npoussonyio GyHkimu y = x°e* Inx

!
2 2 1 2 2 2 2 2
y':(xzex )hlx+xzex —:(2xex +x’e 2x)lnx+xex =2xe” (1+x*)Inx+xe* =
X

= xe" (1+2Inx+2x* Inx)

ﬂ.’l}l camocmoamelibHo2o peutenus

Haiitu npousBoanyto: Y = Ctg Jx
Haiitu npousBognyto: Yy =tg (X + 3)
Haittu npousBoanyro: Yy = e
Haiity npomsBogayto: Y =6
Haiitu npoussognyro: y =Sinx-e”
Haiitu npousBoanyto: y = (2X + 3)3
Haiitu npoussoanyto: y = log,(In* x) .

4
Haiitu npoussonnyo: Y = (COSX)e :

Haitr npomssozmyio: Y = arctg (¥ x + 2).
IIpniio:kennsi NpOU3BOAHOM.

. xt+2x—1
IIpumep. HaiitTu acuMOTOTHI ¥ TOCTPOUTH Tpaduk PyHKIUU y = ————.
X

1) Beptukanbubie acuMntoTsl: y—+o  X—0-0:  y—-0  X—0+0,
cienoBaTensHo, X = 0- BepTUKalbHAs aCUMITOTA.

2) HakyioHHBIC aCHMIITOTHI:

2
k= lim X 21 im[H%_Lj:

X—0 X 2 X—>00

2 _ 2 142 _
b=1im(f(x)—x)=lim(—x +2x l—x]:lim(x raxloy jzlim(zx ljzlirn(Z—lj
X—>0 X—>00 x X—>00 x X—>0 x X—>0 x

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

[Toctpoum rpadux GyHKIIMH:



\

x’+4
Ipumep: Mccnenosats GyHKIMIO Y = ——— U HOCTPOMTH €€ rpaduxk.
X

1. O6nacteio onpenenenus: GyHKIUU SBISIOTCS BCE 3HAYCHUS X, KpoMme X = 0.
2. OyHKIMA sABisierca GyHKIKEeH o0IIero Bia B CMbICIE YeTHOCTH U HEUETHOCTH.
3. Touku nepecedeHus ¢ KOOPAUHATHBIME OCSIMH: C ochio Ox: Yy =0; X = — Y4

c oceto Oy: X = 0; Y — He CylIeCTBYeT.
4. Touka x = 0 SBJISETCS TOYKON pa3pbiBa ES y =00, CJIeI0BaTEIbHO, npsAMas X = 0
SBIISIETCS BEPTUKAIBHOMN aCUMIITOTOH.

HaxksonHbIe acHMOTOTHI UilleM B BHje: Y = KX + b,

3
k=lim?® —jim * +4:1im(1+i3j:1

3
X

X—>0 x X—>00 x X—>00

b = lim(f(x) - kx) = lim| =

2 3
X

Haknonnas acumnrora y = X.

5. Haxoaum TOukH 3KCTpeMyMa (pyHKITUH.

y':l—ﬁ; y=0mpux=2, y =conpux =0.

x3
y' >0 npu x € (-0, 0) — pyHKIMS BO3pacTaer,
y' <0mnpu x € (0, 2) — dyHkuus yobiBaer,
y' > 0mnpu x € (2, o) — QyHKIUA BO3pacTaer.
Takum oOpa3om, Touka (2, 3) ABISETCS TOUYKOW MUHUMYyMA.

Jns onpenenenus xapakTepa BbITYKIOCTH/BOTHYTOCTH (YHKIIMH HaX0JIUM BTOPYIO
IIPOU3BOJIHYIO.

24 .
y" == >0 npu mobom x # 0, ciesoBaTebHO, GYHKIHUS, BOTHYTas Ha BCEH
X

o0acTi onpezeneHus.

6. [Toctpoum rpadux QyHKIHH.



ﬂﬂ}l CamocmosimeslibHo20 peuienus

x2=2x+3
HccnenoBath QyHKIHIO. y = —2 U TIOCTPOUTH €€ rpaduK.
X+

HNHTerpajbHoe HCYHCICHHUE.
HeonpenesieHHblid HHTErpaJl.

Ipumep. Haiitu HeonpeneieHHbINA HHTErPall I\/ sin x cos xdx .

Cnenaem 3ameny t = sinx, dt = cosxdt.
2 2 .
j\/;dt - jt”dt — L =25’ x4+ C.
3 3
[Ipumep. J. x(x* +1)*" % dx.

Bamena ¢ = x> +1; dt =2xdx; dx= %; [Monyuaem:
X

5/2 2 5/2
Itmﬂ:ljthdt:l-ztm+C:t =0T
2 2 25 5 5

2 .
u=x":; dv=smuxdx;
’ ’ }:—xzcosx+jcosx-2xdx:

Mpumep. | x° sin xdx =
'[ {du =2xdx; v=-cosx

{u =x; dv=-cosxdx;

] =—x’ cosx+2xsinx—jsinxdx]= —x? cosx +2xsinx +2cosx + C.
du=dx; v=sinx

IIpumep.
_[sin7xsin2xaix = lJcosSxa’)c —ljcos9xdx = isinSx—isin9x+ C.
2 2 10 18

sin? xcos? x sin? 2x dx sin? x

J- dx J- 4dx {dctg2x _ -2 }: etgx+ C

ﬂﬂ}l CamocmosmelbHo20 peuienun

Haiitn unTerpansi:



[ x*arctgxdx.

x3+1 x3 +6x% +13x+9
_——dx. . j - dx

X2 — X (x+1)(x +2)
I5x4—x3+4x2+8dx I dx

x° -8 | xxZ+x—1

2 =3

Ic?sesxdx. I sin’x
Sin° X 4 + coS X

OnpenesieHHbIH HHTETPaJI

IIpumep.
1 x:Sint; n/2 Tc/2
J\/l—xzdx: j\/ —sin” ¢ costdt = Icos tdt—— I(1+cos2t)dt—
0 oa=0;p=m/2

1 1. LS A T
=—|t+—sin2¢ =—+-—sinw=—.

272 . 44 4

,Zl]l}l CamocmosmelibHo20 peuienun

Haiitu unterpaisi:

2 —X 1
- 1 2 1
J' X2, Iex — — = ldx '[ dx
1 x? 1 € X 0 ¥Yx°
J. 2cos — dX I ! dx
0 zsin® =
2 2
JAu¢ppepenunaibHbie ypaBHEHHUS
. , —2x
IIpumep. Haiitu obuiee pemenre auddepeHnnanbHOro ypaBHeHus: yy' =
Cos y

ycosy-ﬂ =-2x
dx

ycos ydy = —2xdx

.[ ycos ydy = —2J. xdx
WuTerpain, cTosmuii B IeBOM 4acTu, GepeTcs Mo yacTsiaM

u=y, dv=cosydy; ) ] )
chosydy={ Y yy}=ysmy—_[smydy=ysmy+cosy

du=dy; v=siny
. 2
ysiny+cosy=—x" +C
. 2
ysiny+cosy+x +C=0
- 3TO ecTh OOHIMI WHTErpaj UCXOAHOro AUQPQEpeHLHaTIbHOrO0 ypaBHEHUS, T.K.
UcKoMasi (DYHKIMSI M HE BbIpak€Ha uYepe3 He3aBHCHMYIO NepeMeHHYy. B stom u
3aKJII0OYaeTCsl OTJMYHe O00Iero (4acTHOro) HMHTerpaja oT o0mero (4acTHOTIO)
pelIeHusl.

IIpumep. Haiitn pemenue nuddepeHnanbsHOro ypaBHEeHuUs l =Iny npu ycnoBuu
V'

y(2)=1.



ydx

~—=In
dy 4
|
dx = 22 ydy
Y

[ax =[R2

Y
x+C = [In yd(In )

2
x+C= In”y

In*1
npu y(2) = 1 nonyuyaem 2+ C = 5 ; = 2+4C=0;, = C=-2;
Uroro: 2(x—2)=In" y; wm y=e™>"* - yacrnoe pemenue;
! +/2x-4 2
Ilposepka: y' =e +—————, UTOI'O
+242x -4
+2x-4 + '2 _4
- l!:e E_Z 4x ):i\/2x—4:lny-BepH0.
y e

IIpumep. Pemutek ypaBHeHUE )’ = y% :
dy
dx 4
v dy = dx
J.y_%dy = J.dx
Sy% =x+C

27y = (x + C)’ - obmmit UHTETPAT
y= 2L7(x +C)’ - obmee pernenne

Mpumep. Pemuts ypasrenne 3’ = x(y” +1).

dy a1
y +1—dx, J‘y2+l_"-dx’

x? x?
arctgy = —+C; =1g| —+C |
gy > y=1g >

ﬂJl}l camocmoamelibHo2o peutenus

Pemnts audepeHumanbHoe ypapHeHne: yX2y' =~/X

Pemmnts muddepennmansHoe ypaBHeHue: Y + 2X(y')2 =0
Permnth mubdepenmmansroe ypaprerue: (3x —1)dy = yZdx
Pemmnts nuddepenmansHoe ypaBHenue: y” = sin 3x

Pemmnts nuddepennmansHoe ypaBHeHHE: (1+ x? )dy =(y* —1)dx
Pemmmts nuddepenimansroe ypasaenue: y' —6y +5y =0
Pemmuts quddepennmansHoe ypaBuenue: Y = 2\/§e2X

Permnth mubdepennmansroe ypaprenue: (X —3)y"—y =0



Yucaosble psiabl

Ipumep. OnpeaenuTs CXOAUMOCTh psifa Z

n=1 2”
1
n n+l u (n+12" _n+l oy
U, =5 Uy = ——; lim L = lim 1 S|
2" o ey e 2" 2p 2 2

BeiBo: psig cxoauTcs.

2 3 n

x° X X
IIpumep. MccnenoBaTe Ha CXOOAUMOCTb PsIL X + > + ? +ot—+..
n

[Tpumensiem npusHak J{anambepa:

xn+l
lim|=2+4) = fim| 2+ | |=11m —|o.
n—o un n—®ol  x n—)oon_{_ | n—>0

n l’l

HonyqaeM, YTO 9TOT psAad CXOAUTCA ITPH |X| <lm pacxoauTcCs IIpH |)C| >1,

Teneps onpenennum cXOAMMOCTh B TPAaHUYHBIX Toukax 1 u —1.

I[Ipux =-1. —1+ % —% + % —... paA cxonuTces no npusHaky Jleitbuuia

I 1 1 .
[pux=1: 1+ 5 +—+...+—+... pAI pacxoauTcs (TApMOHUYECKHH PS).
n

Jna camocmoamenvnozo peuwienusn
HccnenoBaTh cX0AMMOCTB psAJia C IOMOIIBIO MIPEIEIBHOIO IPU3HAKA (3TATOHHBIH

paa

:_) Z2n +3

n=1 n
I/ICCJ'IGI[OBaTB CXOOUMOCTE psga ¢ MOMOLIBIO NPCACIBHOTO ITPU3HAKa (BTaJIOHHLIP'I

© 3n++/n%+3n

pan b, = )
Z% _2++/n2+10

o0

I/ICCJ'IGI[OBaTB CXOOUMOCTHB psaa Mo Npru3HaKy I[anaM6epa: z 3n 1
n=1 -

> (1"

HaiiTu ycioBHYI0 MM abCOMIOTHYIO CXOJIUMOCTD psija: Z

~'2n+3
Cmenennuie paowi
2 3 n
X X X
IIpumep. Haiitu 061acTh CXOMUMOCTH psiia X + o + Tl +..+ — +...
! n!
Haxomgum panuyc CXOJIMMOCTH
1 ‘
|a | n— 1 !
n—1 — ( ) — | |: hm|n| |oo|
n—)w‘ ‘ n—)oo n—)oo| (n 1) '| n—o

n!

CrnenoBartenbHO, TaHHBIN PsAJl CXOTUTCS MIPH JH0O00M 3HaueHUH x. OOl 1ieH 3Toro
psifia CTPEMUTCS K HYIIIO.



ﬂ.’l}l camocmoamelibHo2o peutenus

0 n

Haiit 0651acTh CXOIUMOCTH CTENIEHHOTO Psia Z
n=1

n

. = (x+1)"
Haiitu iy MHTEpBaJia CXOAMMOCTH CTEIICHHOTO psija Zn—
~4".(n+1)
@DYHKIUH MHOTHX IlepeMeHHbIX
Ipumep. Haiitu nonnsnii quddepennnan Gy z = %
X =y
0z 2y
ax (x2 _y2)2
Y=y -y2y) X =y 42y x4y’
> =) (=) =)
2 2 + 2
dz = — LA NI dy

(x>=y)  (xP=y?)’

Jna camocmoamenvnozo peuwienusn
HaifTn yacTHBIE NPOM3BOHEIE 2-TO TOPSAAKA GYHKIMH Z = X° —5Y —4X+ Xy + Y’

Haiitn skcTpeMyM GyHKIMH Z = Xy — 4y + 2X° — 2X — 2Y?

Haiitu nmonueiii nuddepennman GyHKIMu Z :\/z —x?y? mpm x=1, y=2, dx =0,1,
X

dy=0,
Haiitu nonusiit audpdepenunan pynkunn z =1+10xy +y+ 2Jx - 2y°

IIpuMepsbI TECTOBBIX 3aJaHUI
1 py0ewxk, 1 cemecTp (Bpemsi TecTUpOBaHuUsI- 15 MUHYT)

Bbi0epuTe npaBubHOE YTBepKIeHHE:

Onpenenurens MaTPUIbl IOMEHSET 3HAK  MPOTHBOIOJNOKHBINA, €CITU K dJIEMEHTaM Kakoro-Indo
psana ompenenuTens NpuOaBUTh 3JIEMEHTHI MApaIENbHOIO PsAZla, YMHOKEHHBIE HA OJTHO U TO XKe
4HCIIO;

Onpenenurens MaTpULlbl HE H3MEHHUTCS, €CIU K 3JEMEHTaM Kakoro-inbo psjaa onpeaenuTens
nprOaBUTh AIIEMEHTHI MAPAIUIETFHOTO PsiZla, YMHOKEHHBIC HA OJTHO U TO YK€ YHCIIO;

Onpenenurens MaTpUilbl Oy€T paBeH HYJIIO, €CIIA K 3JIEMEHTaM Kakoro-Jiu0o psija onpeaenuTes
npuOaBUTh AIIEMEHTHI MAPATIICTEHOTO PsAa, YMHOKEHHBIE HA OJTHO U TO e

YHCIIO.

Her npaBunsHOrO OTBETA

HaiiTu kBagpar paccrosinusi Mmexay Toukamu A3;2) u B(-2;5) paBHo
2 2
X
Haiitu cymmy 001611101 M MaJ10#i OCeH JINIICA 16 + y? =1
2 -1 1
Nana matpuna A= |3 1 0 |. Haiitu 31emenTC,, matpunsl C” =3A paBen

1 2 -1



1 2
IIpu kaKkoM 3HAYEHHHU ¢ 3HAYEHUE ONpPeaeTUuTeIs1 ‘ paBHoO -2
3 -1 1
Haiitu onpeneaurens matpunsl [0 0 1
1 2 -1

—

N
HaiiTtu niuny BekTopa a=3i—4

]
2 pyoex, 1 cemecTp (BpeMsi TecTUPOBaHMA- 15 MUHYT)

1. Bbi0epute npaBu/JIbHOE YTBepAKIeHHUE:

Ecmm y= f(u) u u =go(x) muddepeHrpyeMble QYHKIIMH OT CBOUX apryMEHTOB, TO
IIPOM3BOJIHAS CIIOKHOM (DYHKIIMM CYIIECTBYET M PaBHA MPOU3BOAHOM NaHHOW (DYHKLIMHU IO
HE3aBHCUMOM MMEPEMEHHOM, YMHOKEHHOM Ha MPOU3BOAHYIO POMEKYTOUHOTO apryMEHTAa;
Ecim y= f(u) u u :(p(x) muddepeHnrpyemMbie GyHKIUA OT CBOMX apryMEHTOB, TO
NPOM3BOJIHAS CIIOKHOW (PYHKIIMH CYIIECTBYET M PaBHA MPOM3BOAHON JaHHOW (DYHKIHMH IO
IIPOMEXYTOUYHOMY apryMEHTY YMHOKEHHOH Ha IIPOM3BOJHYIO IIPOMEKYTOYHOI'O apryMeHTa
110 HE3aBHUCUMOMW ITIEPEMEHHOM;

Ecmm y= f(u) u u =go(x) mubdepeHnrpyeMble QYHKIIMH OT CBOUX apryMEHTOB, TO
IPOM3BOJIHAS CIIOKHOM (DYHKIMM CYIIECTBYET M PaBHA MPOU3BOAHOM JaHHON (DYHKIMHU IO
IIPOMEKYTOUHOMY apryMEHTY YMHOKEHHOM HA MPOM3BOJHYK0 HE3aBMCUMOU NEPEMEHHOM.
Hert npaBunbsHOrO oTBETa

2. Haiitu o6nacth onpesenenns GyHKIun Yy = /4 — x°

2_
3. Haiitu lim 2x” —3x+4

oeg_ox— 2 xt 41

4. HaiiTu MPOM3BOIHYIO: y =sin2x-Inx

. . sin 3x
5. Haiitu npenen no npaswry Jlonurans: lim———
x=0 BX —SiNn X

6. Haitti sxcrpemyM Gyrkimn Y = X° +6X° +9x

1 pyoOex, 2 cemecTp

Bpems TectupoBanusi 20 MUHYT
bayutel Ha oguH BoMpoOC:

Baok 1 Baox 2 Baok 3 Biok 4 Biaok 5 Biok 6
5 4 4 4 4 4
BJIOK Nel.

Bbi0epuTe npaBuIbHOE YTBEepKICHHE:
Bri6epute npaBuiibHOE yTBEPKICHUE:

Ecmun ¢ynkuus y = f(x) HEIpephIBHA HA OTPE3KE [a,b], TO OHa MHTETpUpyeEMa Ha 3TOM
OTpE3KE;

Ecmu pynkmust y = f (X) HenpepbIBHA HAa TPOMEKYTKE (a, b), TO OHA UHTErpUpyeMa Ha STOM
MIPOMEXKYTKE;

Ecmu ¢ynkuusa Yy = f(x) OIlpeZiesieHa Ha OTpe3Ke [a,b], TO OHAa MHTETPUpPYyEMa Ha 3TOM

OTPEC3KCE.
HCT IIPAaBUJIBHOI'O OTBCTA



Bbi0epuTe npaBuIbHOE YTBEepKICHHE:

KpuBas y = f(x) Ha3bIBAETCs TJIAJIKOM Ha OTpe3ke [a, b], €CIIM OHA HENpepbIBHA HA 3TOM
OTpE3KEe U UMEET HENPEPHIBHYIO IPOM3BOIHYIO HA 3TOM OTPE3KE;

KpuBas y= f(X) Ha3bIBACTCS IV1aJIKOM Ha IPOMEKYTKE (a, b), €ClIM OHa HEIpepbIBHA Ha
3TOM IIPOMEXKYTKE U UMEET HEMPEPHIBHYIO IIPOU3BOJHYIO HA TOM IIPOMEKYTKE;

KpuBas Y= f(x) Ha3bIBAETCsl TIJIAJIKOM Ha OTpe3Ke [a,b], €clli OHa  HE HMeeT

HENPEPBIBHYIO TPOU3BOHYIO HAa TOM OTPE3KE;
HET MPaBUJIBLHOTO OTBETA

BJIOK Ne2
Haiitu nuddepennman pyakmoum: y = arccos 3x
Omeem 6sedume

BJIOK Ne3

X dx
-3

Haiitu I 5
X

Omeem ggedume

BJIOK Ne4

T

2
3HaueHue jsin 2XdX mHTErpaia paBHO:
0

Omeem 6seoume
1

BJIOK NeS

Ob1uee pemienue nuddepeHnaibHOro (X +1)dx = dy ypaBHEHUs UMECT BHI:
2
X
y=—+x+C

2

2
=—+X

Y 2

2

X
=—+C

y 2

HET MPAaBUJIBLHOTO OTBETA
BJIOK Ne6
Oo6mee pemenue mupdepennuanbaoro Yy’ + 2y’ +5y =0 ypaBHEHUS IMEET BH/I;

y =C,e *cos2x+C,e " sin 2x
y =C,e *cos2x—C,e " sin 2x
y =C,e*cos2x+C,e " sin2x
2 py0ex, 2 cemecTp

Bpems rectupoBanus 15 MunyT
3a onuH Bonpoc -5 6a110B
BJIOK 1.

Bbi0epuTe npaBubHOE YTBepKICHUE:



MHOX€eCTBO BCEX TOYEK IUIOCKOCTH, KOOPAMHATBHI KOTOPBIX YIOBJIETBOPSIOT HEPABEHCTBY

\/ (X—%,)> = (Y—VY,)* < ,maspBaerca & okpecTHOCTHIO Touku M (X, Y,).

MHOKECTBO BCEX TOYECK IIJIOCKOCTH, KOOPAUHATBI KOTOPBIX YAOBJICTBOPAKOT HCPABCHCTBY

\/ (X, —X)* = (Y, — Y)? <&, HaspBaeTCA O OKPECTHOCTHIO Toukn M (X, Y,).

MHOXECTBO BCEX TOYCK IINIOCKOCTH, KOOPAWHATBI KOTOPBIX YAOBJICTBOPAIOT HCPABCHCTBY

\/(X —X,)? +(Y—VY,)? <&, HaspBaeTCsa O OKPECTHOCTHIO Toukn M (X, Y,).

Her npaBunbHOrO 0TBETA

Bbi0epuTe npaBu/IbHOE YTBep:KICHHE:

o0 o0
[lycTh maHbl qBa psna C MOJOKUTEIbHBIMU YICHAMHU (I)Z:an u (2)Z:bn . Ecnn Haumnas
n=1 n=1

xotst Obl ¢ Hekoroporo Homepa N> N  BeimonHsercs HepaBeHctBod, >b,, To wu3

cxoaumocTu psna (2) cnexyer cxoauMocTs psaaa (1), a u3 pacxonumoctu psaa (1) ciemyer
pacxoauMocTs psga (2).

o0 0
[lycTh maHbl qBa psia C MOJOKUTEIBHBIMU YJI€HAMHU (I)Z:an u (2)an . Ecnu Haumnas
n=1 n=1

X0Tss Obl ¢ HekoToporo HoMepa N2> N  BBITOJHSETCS HEPABEHCTBO A, an, TO U3

pacxonumocTu psiga (2) cienyet pacxoaumocTts psana (1), a u3 cxogumoctu psana (1) cnegyer
CXOJIUMOCTB psifa (2).

o0 00
[lycTh manbl qBa psija C MOJOKUTEIBLHBIMHU YJICHAMHU (I)Zan u (2)an . Ecnmu naumnas
n=1 n=1

Xxorss Obl ¢ Hekoroporo Homepa N> N  Bemonnsercs HepaBeHcTBO@, =D, TO U3
CXOJIMMOCTH psifa (2) ciemyeT pacxoaumocTs psana (1), a u3 pacxonumoctu psiga (1) cienyer
CXOIMMOCTb psina (2).
BHYTPH KOTOPOTO PSiI CXOJIUTCS, @ BHE PACXOJIATCH,
Her npaBunbHOrO OTBETA

BJOK 2.
3 = (x+1)"n!
HaiiTu 1jiMHy HMHTepBaJa CXOJMMOCTH CTENEHHOr0 psijia 26—"
n=1
3 = (x—2)"n!
HaiiTu 1jiuHy MHTepBaJia CXOJMMOCTH CTENEHHOI0 psijia 22—”
n=1
Baok 3.

Onpeneaurs yCJa10BHYI0, A0COJIOTHYI0 CXOAUMOCTb WM PACXOAUMOCTD psila

& (1)
;3n+1

Onpeneaurs yCJI0BHYI, a0COIOTHYI0 CXOAMMOCTbL MJIHM PacXoAMMOCTh psjaa

3 7

n=1 3n5 +1



Haiitn Z, ¢ynkumn Z =3X° — Xy +5x+y* -3y B Touke (1;1)

Haiitn z|, dynxumn z =3x* —x’y* +2y* —3xy B Touxe (1;1

BJIOK 5.

"

Haiitn ° dynkunn 7 = 5xy +6y2 +2x% —4—+/x

"

Haiitu 2 bymxmm 7 = 4x2 + xy —3/5x +5y? — 3y

9. YuebGHo-MeTOAMYECKOEe U HHPOPMALMOHHOE 00ecTiedeHHe TUCHUTLINHBL (MOTYJIsl)
CnucoK peKOMeH1yeMOi JIUTepaTypbl

HaunmenoBanue

N3n-Bo

a) OCHOBHAasI JIUTepaTypa

1 ®uxrenronsy I'puropuit Muxaiinosuu

CII0.: Jlans, 2015

OCHOBBI MaTEeMaTHYECKOI0 aHanm3a, YUEOHHK " "
https://e.lanbook.com/book/65055 [/ 9bC "Jlans
2 Munopckui Bacwimii [TaBinosuu PusmKo-
. MaTeM.JIUT-PBbl,
COopHUK 3a/1a4 1O BBICIIIEH MaTeMaTuke, yueOHoe mocooue 2010
3 |Beicmias MaTematuka Jijisi 3KOHOMHUCTOB, Y4EOHHK 10T IOHUTU-IIAHA,
penakuueir H.ILL.Kpemepa 2014

4 |bepman I'.H. COopHuk 3amau no kypcy maremartuueckoro CIIO.: Jlans, 2017

aHaIn3a : yaeOHoe

https://e. Ianbook.coh/book/89934

nocod6ue. // DbC "Jlaup"

5 [Kyapssues JI.JI. Kypc maremarnyeckoro anaiusa B 3 1. Tom M.: FOpaiit, 2019

1: yueOHUK /U1 OakanaBpoB

6 [Mucemennsrnii,Imutpuii Tpodumosmu

Alipuc-tipecc,

KoucnekT jgekiuii mo BeICIIE MaTeMaTuke. B 2-x 4. 2011

0) 10MOJIHUTEIbHAA JIUTEpaTypa

7 |Denoprok Muxaun BacunreBuu JIUBPOKOM,
OOBIKHOBEHHbBIE muddepeHnnanbHble YpaBHEHUS, 2015
yue6.mocobue '

8 Koctpukun A.N.. M..2009

Brenenue B anre6py. U.2 : JIuneitnas anredpa.
9 |BeIcmias MaTeMaTHka PyKOBOJICTBO K PEIICHHUIO 3a]1a4.

JIynry K.H.

dusmatiur. 2015

10 3amopoxern; I''U. PykoBoactBo k pemenuto 3anad o |CII6.: Jlans, 2014

MaTeMaTHYECKOMY aHaIN3Y:

yaeOHoe nocobue. // ObC "Jlanp"
https://e.lanbook.com/reader/book/149

B) nporpamMMHoe od0ecniedyenue 1 UHTepHeT-pecypcehl:

«["amakTrnka»

Ne31907480031 ot 25.02.2018r.(6eccpouno)

DneKTpoHHass OMOIMOTEKA TUCCePTAIIUU U

https://dvs.rsl.ru



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/89934
https://e.lanbook.com/reader/book/149
https://dvs.rsl.ru/

aBropedeparoB PI'b(OB]] PI'b) Tpebyetcst peructparus B oubnmorexke COI'Y

OBbC"YHuBepcuTeTcKas oubsmoreka | https://biblioclub.ru
ONLINE" TpeOyetcs peructparus B 6udmmoreke COI'Y

ObC «Hayunas siexkTponHas Oubamoteka | http://elibrary.ru.
eLibrary.ru» Tpebyetcs peructparus B oubnuoreke COI'Y

YuuBepcanbHas 0a3 gaHHbIX East View https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

3BC «KoHcynbpranT crymenTa» | http://www.studentlibrary.ru

Crynenueckasi ayieKTpoHHast Oubmmoteka o | TpeOyercs peructpanus B oudnuorexke COI'Y
MEIUIUHCKOMY H  (papMareBTUYeCKOMY
00pa3oBaHMIO, a TAKXKE MO E€CTECTBEHHBIM U
TOYHBIM HAYKaM B LIEJIOM.

OBC «lOpaiit» - oOpa3oBarenbHas cpemaa, | Www.biblio-online.ru

BKJIFOYAIOLIAsl BUPTYAJIbHBIA YUTAJIbHBIA 3all TpebOyercs perucrpauus B 6ubmmorexe COI'Y
y4eOHUKOB U Y4E€OHBIX MMOCOOHMI OT aBTOPOB
u3 Begymux By30B Poccum 1no Bcem
HaIIpaBJIEHUSIM U CIIELUATIBHOCTSIM

CocraB JIMIEH3HOHHOI0 H CBOOOIHO pacnpocrpansieMoro nmnporpaMmMHoOro
oﬁecneqe}mﬂ, B TOM 4YMCJI€ O0T€CYECCTBCHHOI'0 IPOU3BOACTBA

Ne HaumenoBanue Ne norosopa (JinueH3ust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 r.
AHTUBHPYCHOE ITPOTPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02.
3. obecrieyeHne 2018 mo 14.03.2019 r, mpoanena ao 21 r.
KasperksyTotalSecurity
CucreMa MoncKa TEKCTOBBIX No795 ot 26.12.2018 (neiicTBUTENIEH 10
4. 3aMMCTBOBaHMI 30.12.2019 r) ¢ 3AO «Amntu-Ilnaruar»
«Autuminaruar.BY3» npojyieHa o 21 r.

10. MaTepuaJbHO-TeXHHYECKOE OCHALIEHUE TUCIHILINHBI
HpOBG}IeHI/Ie JICKOMOHHBIX U CEMHHAPCKHUX 3aHATHN T10 AUCHUIIIMHE OCYIICCTBIIACTCA B

CJEAYIOIIUX ayIUTOPUSIX:

Yueonvie ayoumopuu onsa npogedenusn 3aHAmMuUIl 1eKYUOHHO20 MUNA:

npenooasamenbCKull Cmo; CIMyJ; CIMoabl 00yYawWuxcs, cmyass, Kageopa, Kiacchas

00cKa, O0eMOHCMpayuonHoe 060pydosanue - MYIbMUMEOULHBI KOMNIEKC (NpOeKmop, 3Kpau), HOYmOYK,
KononKY, npoepammuoe obecneuernue: Windows 8.1 Professional; Office Standard 2010; Anmueupycnoe
npozpammnoe obecneuenue Kasperksy Total Security; Cucmema noucka mekcmosvlx 3auMcmeosaHuil
«Anmunnazuam.BY3»; Ilpozpamma ona IBM «banuk eonpocoe ona konmpona 3uanuitn; Cisco Webex;
YeOHO-HA2NAOHBIE NOCOOUSA

Yueonvie ayoumopuu onsa 3anamuii cemunapckozo muna, Kypcoeozo0 npOeKmMupoeanus (6bINOJHeHUsA
Kypcoevix pabom), 2pynnoevlX U UHOUGUOYAIbHLIX KOHCYAbMAUUI, MeKyuez0 KOHMpOas U
NPOMENCYMOUHOU ammecCmayuu. npenooasamenvbCkuti Cmoi, Cmyji;, Cmoabl 00yYaoWuxcs, Cmyabs,



https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

Kageopa, KiAcCHAs 0O0CKA, MYIbMUMEOUIHbIL KOMIIEKC (NpOeKmop, 5KpaH), HOYMOYK, KOJOHKU,
npocpammmnoe  obecneuenue: Windows 8.1 Professional;Office Standard 2010; Aumueupycnoe
npozpammuoe ovecneuenue Kasperksy Security Cloud; Cucmema noucka mekcmoswix 3aumcmeosanuii
«Anmunnazuam.BY3y»; Ilpoepamma onn IBM «Bank eéonpocoé oas konmpons 3uanuity; Moodle, Cisco
Webex;

labopamopus - KomnovlomepHblil Kacc 0714 meKyuiezo KOHmponsa (mecmuposanue). npenooasamenbCKutl
CMOL,NPEeno0agamensCkutl  Cmya, Cmoavl 00 Yarowuxcs, Cmynvs, KIACCHAs O00CKA,MYTbMUMeOUHbL
KomnaeKc (npoekmop, skpan), konouku, 11K npenooasamens, I1K obyuaiowuxcs, npoepammnoe obecneuenue:
Windows 7.1 Professional;Office Standard 2016; WinRar; Microsoft Visio; MicrosoftVisual studio;
Kaspersky Security Cloud; Ipozpamma ona IBM «Bank eéonpocoe 0nsa Konmpoaa 3nanuii», Cucmema
noucka mekcmoeguix 3aumcmeosanuii «Anmunaazuam.BY3», Moodle, Cisco Webex

Ilomewenua ona camocmoamenvHoil pabomeul:

- KOMRblOmMeEpHble KAACCl ¢ 00CMYnomM K pecypcam cemu Humepnem: npenooasamenvCKuil cmoi,
npenodasamensCkull Cmyi, Cmosbl 00YUarOWuxcs, Cmyavs, KIACCHAs 00CKA, MYTbMUMEOUIHbI KOMNIEKC
(npoexmop, sxpan), konouku, ITK npenooasamens, IIK obyuarowuxcs, npoepammnoe obecneuernue: Windows
7.1 Professional;Office Standard 2016; WinRar; Microsoft Visio; MicrosoftVisual studio; Kaspersky
Security Cloud; KoucynvmaumlIlnioc, I'apanm, Ipocpamma ons IBM «bank 6onpocos 01 KOHmMpoas
suanuity, Cucmema noucka mexkcmoguix 3aumcmeosanuii «Anmunaazuam.BY3», Moodle, Cisco Webex

- Oubnuomexa, 6 Mom uucie YUMATLHBLL 341 CMOIbL, CMYIbS, KOMNbIOMeEPsl (8 M.U. C 8bIXOOOM 6
unmepuem, oocmynom 8 IUOC), npoepammuoe obecneuenue: Adobe flash player 31; Adobe reader 10; Java
6.0; K-Lite Codec Pack; Winrar; Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio;
Koucynomanm nmoc. Moodle, Cisco Webex, yuebnvie u nayunvie ¢ponowvr oubruomexu COIL'Y, oocmyn k
IAEKMPOHHBIM OUOTUOMEUHBIM PECYPCAM.:

IBC "Ynusepcumemckan ouonuomexa Online” http://www.biblioclub.ru
Dnexmpounas ouobnuomexa ouccepmayuii PI's (35/] PI'b) https://dvs.rsl.ru
dnexmponunas 6uonuomexa «Koncynomanm cmyoenmar http://www.studmedlib.ru/
Hayunasn snekmpounas ouonuomexa eLibrary.ru http://elibrary.ru

Baza oannwix «9BC elibraryy http://elibrary.ru

Anexmponnas 6ubnuomexa «FOpaiimy http://biblio-online.ru
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