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1. Crpykrypa, u 00masi TPy10€eMKOCTb JHCHHILIHHBI

OO11ast TpPyAOEMKOCTD IUCLUILTNHBI COCTABISIET 9 3a4eTHBIX eanHHUL] (324 4acoB).
dopma IpOMEKYTOYHON aTTeCTalluy — HK3aMeH, KypcoBast padora.

Ounas popma
oOyueHust

Kypc 1
Cemectp 1 2
Jleknuu 36 36
IIpakTHueckue (CeMHUHAPCKHE) 3aHITHS 72 36
JlaboparopHble 3aHsITHs - -
HTtoro ayauTOpHBIX 3aHATUN 108 72
CamocrositenpHas pabora 54 27
Kypcoas padora - -
Dopma KOHTPOJIA
DK3aMeH 36 27
3auer - -
OO01ee KOMMYECTBO YacOB 198 126

2. Ilesu 0CBOEHHA TUCHHILIHHDI:

He.]'ll/l HU3YUCHUA TUCHUILIIUHDBI.

o (dbopMupoBaHre HEOOXOAUMOrO YpPOBHSI (YHIAMEHTAJTBHOW MAaTEeMAaTUYECKOW TOATOTOBKU ISt
aHAJIM3a U MOJIEITUPOBAHUS SKOHOMUYECKUX MPOLIECCOB;

o BOCIIUTAHUE BBICOKOW MAaTEMATHYECKOH KyJNbTyphl. SICHO€ TOHHUMaHHEe HEOOXOIUMOCTH
MaTEeMaTHYECKOH COCTABIAIOIIEH B 0011l MOArOTOBKE CTY/ICHTOB;

. (bopMUPOBaHHE KYJBTYPbl MBIILIEHUS, CIOCOOHOCTH K OOOOINEHWIO, aHANU3y, BOCIPHUSITHIO
WH(POPMALIH, TTOCTAHOBKE LT U BBIOOPY MyTeH €€ NOCTIKEHUS,

o YMEHHE JIOTHYECKU MBICIUTh, OMEPUPOBATH C A0CTPAKTHBIMH OOBEKTAMU U ObITH KOPPEKTHBIM B

ynoTpeOJIieHN MaTeMaTUYeCKUX TMOHSATHH U CHMBOJIOB IS BBIPAXKEHHS KOJHYECTBEHHBIX M KAY€CTBEHHBIX
OTHOIIICHU,

. OBJIAJICHUE MATEeMAaTUYECKUMU METONAMU IS PELISHHs] SGKOHOMHUYECKHX 3aa4 U MpHoOpeTeHune
HABBIKOB HCIOJB30BAHUS YHHUBEPCAJIbHOIO MOHATUHHOIO ammnapara W ILIHPOKOrO apceHana TEXHUYECKHX
MPUEMOB MaTEeMAaTUKHU TPH JaJbHEHIIEeM U3yuYeHUN POPUIBHBIX TUCITUTLINH.

3. Mecto aucuuniuHbl B crpykrype OIIOII

b1.b.06

JucrummnHaa «MaTeMaTHKay SBJSETCS MUCIUIUIMHON 0a30BOM YacTh y4eOHOro IiaHa MOATOTOBKU
crenuanucta mo cnenuanbHocTH 38.05.01 DkxoHOMHUYecKass O€30MacHOCTb, CHEUATH3AIMH « IKOHOMHKO-
MPaBOBOE OOecTeueHNne SKOHOMUYECKOM Oe30MacHOCTIY.

JIns m3ydeHus: MUCUMUIIMHBI HEOOXOMUMBI 3HAHWS W KOMITETEHIIMH, TOJYYeHHbIC OOYYArOIIMMHUCS B
paMKax IIKOJIBHOH MPOTrpaMMBbl IO JUCIUILUTMHAM: « Afre0pa 1 Havasa aHamm3ay, «I eomerpusy.

3HaHMs, YMEHUSI W HaBBIKH, TIOJYUYEHHBIC B XOJI€ U3YYCHUs] JAHHOW MUCIUILIUHBIL, OyayT BOCTpeOOBaHbI
CTYAEHTaMH Ha BCEX dTamax OOydYeHUs MPU OCBOSHHUH PA3IMYHBIX TUCIHUIUIMH y4eOHOTO IJIaHa, TOJATOTOBKE
pedepaToB, KOHTPOJBHBIX, KyPCOBBIX M BBITYCKHBIX KBAJTU(UKAIMUOHHBIX PadOT, B MPOLECCE MOCIEeAYIOIIeH
poeCCUOHATTBHOM eI TEIbHOCTH.



4. Tpe6oBaHWsA K pe3ynbTatamM 0CBOEHUS AUCLUUMNIUHBI

Kozbl Cofep)aHne KOMNETEHL NI
KOMMETEHLNIA
OnK-1 CMOCOGHOCTb  MPUMEHSITb  MaTeMaTUYeCKUit  MHCTPYMEHTapuin  Ang  pelleHuns

9KOHOMMNYEeCKnX 3agad

B3aMMoCBS3b MNaHUPYeMblX pPe3ynbTaToOB 00y4YeHWs MO AUCLUMNAMHE C (OPMUPYEMbIMU KOMMETEHLMSMU
ornor

Kogabl MnaHupyemble pe3ynbTaTbl 00yUYeHUsi, COOTBETCTBYHOLWME (DOPMUPYEMbBIM
KOMNeTeHL N KomneteHumam OMOT
onon
3HaTtb YMeTb BnageTtb
OnkK-1 OCHOBHbIE NOHATUA peLuaTb 3afjauu no METOANKOM NOCTPOEHUS,
OVCLUNMNHBI,  ONpejeneHns, AUCUUNANHE,  NPOBOAWTL aHanu3a W NPUMEHEHUA
cofepXartenbHOe  3HayeHuWe JoKas3aTe/NbCTBa, mMaTeMaTUyYeCcKuUx Mmogenen
TEPMMHOB U UX B3aMMOCBA3b, KnaccuuunpoBaTb W ANA OUEHKUM COCTOAHUA K
anropuTMbl [0Ka3aTeNbCTB U CUCTEMATU3NPOBATb nporHosa pasBuTunA
pewweHns 3atay OCHOBHblE n3yyvaemble 3IKOHOMUYECKMX NPOLLECCOB
006BEKTHI, CTPOUTb
NOTNYECKM BEpHble MeToAamm NPUMeHeHMns
paccyxgeHus COBPEMEHHOI0
mMaTeMaTU4yecKoro
NPUMEHATb NHCTPYMeHTapus ans
mMaTeMaTUyeCcKui peleHnss  3KOHOMUYECKMX
NHCTPYMeHTapui And 3afav;
pelweHns 3KOHOMMUYECKUX
3afau CTaTUCTUYECKUMM
mMeTodamun 06paboTKu
060CHOBbIBaTb BbIOOP 3KCMEPUMEHTA/IbHOTO
MeTOANK pacyeTa matepuana
9KOHOMUYECKMX
nokasatenei

Mpwn npoBeaeHNN YUYeOHbIX 3aHATUI 06eCNeyYnBaeTCa pasBMTe Yy 06yYaroLLMXCS HaBbIKOB KOMaHAHOWA
paboTbl, MEXTMYHOCTHON KOMMYHWKALWUW, NPUHATUA PeLLEeHNA, MNAEPCKNX KavyecTB.



S. ConepxaHue 1 y4eOHO-MeTOAHYECKAS KAPTA AUCHHUIIHHbBI

Tabauua 5.1
Konunuectso Jluteparypa
Home CamoctositenpHas pabora
3ansATHA Oasos
P HaumenoBanue Tem (BOPOCOB), Crynentos Dopmbl
Hezen M3y4aeMbIX MO JAHHOU JUCLUILINHE KOHTPOJIsS
51 5 | P Copnepxanue Yacel min | max
1 moayanb
1 IIpsimasi TMHUA HA MJIOCKOCTH 2 4 | KoopauHaTel TOYKM Ha mps- 2 MUHH-OIPOC
IIpsmoyronpHast ~ cucreMa  KOOpAMHAT. MO M Ha  IUIOCKOCTH. BOIPOCHI B
Paccrossane Mexny nOByMs TOYKaMH Ha IInomane TpeyroJbHUKAa W pybexHO
IJIOCKOCTU. /[leleHne OoTpe3ka B JaHHOM MHOTOYTOJIbHUKA. KOHTPOJILHOM [2], [3].[6], [8]
OTHOILECHUN. IHonspuas cucTeMa
KOOpAUHAT. Y paBHeHUE NUHUU. HekoTopbie
SJIeMEHTapHbIE 3aa4u.
2 Ipsamas auHMS HA MJIOCKOCTH 2 4 | HopmanbpHoe ypaBHEHUE 4 MUHH-OIPOC [2], [3].[6], [8]
Yrnosoii ko3 puumeHt MPSIMOH. npsimoii Touka mnepeceueHUst
YpaBHeHue psiIMOI c YIJIOBBIM IBYX IPSIMBIX.
k03 pureHTOM. Obmee  ypaBHEeHHE
OpsiMO.  Yronm Mexay ABYMsl NPSIMBIMU.
Ycnosue napajuieIbHOCTH 51
NEPNEeHANKYIAPHOCTH NMPSMBIX. Y paBHEHUE
IMydyKa MpsIMBIX. Y PaBHEHUE  MPSAMOW,
MPOXOAAIIEH depe3 ABE TOYKHU. YpaBHEHHE
MPsIMOM B OTPE3KaX.
3 Kpussie BTOporo nopsigka 2 4 OKpyKHOCTb. Duarc. 2 BOIIPOCHI B [2], [3].[6], [8]
OKpPY>KHOCTB.  DJUIHIIC. Tlunepbona, Iunep6ona, [Tapabona. pyOesxHOU
[Tapaboda. KOHTPOJIbHOH
4 BekTOopbI HA MJIOCKOCTH U B 2 4 | Ilpoexuus BEKTOpA Ha 4 MUHH-OIPOC [2], [3].[6], [8]




NPOCTPAHCTBE.
BexTopel Ha MJIOCKOCTH U B MPOCTPAHCTBE.
N-MepHbIN BEKTODP 51 BEKTOPHOE

IPOCTPaHCTBO. BekTopHOE NpPOCTPaHCTBO.
PasmepHocte ®m  0a3suc  BEKTOPHOTO

IIPOCTPAHCTBA. JluneliHble oOmepaTopsl.
Jluneitnas wmonenr oOmena PasnmoskeHue
BEKTOpa 1o Oasucy. CkansipHoe

MPOU3BCACHUEC BEKTOPOB.

3a1aHHOE HaIpPaBJICHUE.
BextopHoe u cmemaHHOe
MIPOU3BEICHUE BEKTOPOB

Omnpenennreu 1 MATPULIBI Ornepauuu Hag MaTpULIAMHU BOIIPOCHI B [2], [3].[6], [8]
OcCHOBHBIE  CBEIEHHS] O  MAaTpPHIAX. pyOexHOU
Onepanuy HaI MATPHUIIAMU. KOHTPOJBHOU

Omnpenenureu 1 MATPULIBI Panr matpuupl. Ompoc Ha [2], [3].[6], [8]
Onpenenurenyn  KBagpPaTHBIX  MATPHIL. 3aHSITHSIX

CeoiictBa  ompenenureneii.  OOparHas
MaTpuna. Panr matpuusl.

CucreMbl IHHEHHBIX AJIrefpanvecKux Pemenue 3a1a4 c IIpoBepka Ha [2], [3].[6], [8]
ypaBHenuii (CJIAY) SKOHOMHYECKUM 3aHATHIX
Pemenne cucreM JIUHEHHBIX ypaBHEHHUH C coaepKaHueM
nomomeo  popmyn  Kpamepa, meromom
00paTHOW MAaTPHULIBI.
CucreMbl IHHEHHBIX AJIrefpanvecKux Pemenue 3a1a4 c IIpoBepka Ha [2], [3].[6], [8]
ypaBHenuii (CJIAY) SKOHOMHYECKUM 3aHATHIX
Meron Iaycca. Teopema Kponekepa - coaep KaHuEM
Kanemnnu. Monene JleoHTheBa
MHOTOOTPACJIEBOM SKOHOMUKHU.
O0mee ypaBHeHHE IVIOCKOCTH @yHaaMeHTalbHAsA CUCTEMa BOIPOCHI B [2], [3].[6], [8]
OOmee ypaBHEHHE TIUIOCKOCTH, IOHSITHE pelIeHu. pyOexHOI
HOPMAaJIbHOTO BEKTOPA. KOHTPOJIbHOMN

YacTHble ciiydau pacroyiOKeHHs! MJIOCKOCTU
B KOOPJAMHATHOM MPOCTPAHCTBE. YTOJ
MEKY IMJIOCKOCTAMU, YCIJIOBUS




MapayIeIbHOCTH U MEPIIEHAUKYIISIPHOCTH
JIBYX TJIOCKOCTEH.

Texkymuil KOHTPOJIb 20
1-s1 py0Oe:xxHAsi MUCbMEHHAas1 KOHTPOJIbLHAS 30
paborta

HUTOTI'O 3a 1 moayab 50

10 IIpsimas B npocTpaHcTBe. IIpuBenenune KBagpaTUYHOMH onpoc [2], [3].[6], [8]
ITonsiTue HaMpaBJIAIOLIEro BEKTODA, (bOpMBI K CyMMe KBaApaToOB BOIIPOCHI B
KaHOHUYECKOE YPaBHEHUE MPSMOI. pyOexHOU
OOfmee  ypaBHeHHME, MapaMeTPUIECKOE KOHTPOJIbHOMN
ypaBHEHUE MPSIMON B IPOCTPAHCTBE. pabore
11 IIpsamas B npocTpaHcTBe. Bzaumnoe PaCIOIOKEHNE onpoc [2], [3].[6], [8]
B3anmMHoe pacrnonokeHHue ByX NpPsSMbBIX B MPSIMOM U TJIOCKOCTH. BOIIPOCHI B
MPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMHU. Yron Mexay OpsAMOH U pyOexHOH
IJIOCKOCTBIO KOHTPOJIbHON
YcnoBusi nmapajienbHOCTH U padote
NEePIEeHIUKYIAPHOCTH
12 DyHkuus OcHOBHbIE CBOICTBa onpoc [11,[2], [3], [4], [5]
MHoxecTBa. AOcomtoTHasT ~ BEIMYHHA byHKIMU. I'paduku BOIIPOCHI B
JNEHCTBUTEIILHOTO quca. Ilonsatue OCHOBHBIX 5JIEMEHTAPHBIX pyOexxHOH
¢ynkumn. CnocoObl 3amaHus  (QYHKIHH. (byHKIMA. KOHTPOJIbHOMN
[TonsiTe HesiBHOM, OOpaTHOM W CIOXKHOM padore
¢ynkumii.  Ilpumenenme  GyHKImMA B
SKOHOMUKE.
13 Teopus npeaesion IIpenen MOHOTOHHOH onpoc [11, 2], [3], [4], [5]
Ilpenen 4nCIOBOM MNOCIENOBATEIBHOCTH. OrpaHUYEHHON BOIIPOCHI B
IIpenen ¢yHkuuu B OECKOHEYHOCTH. MOCJIEIOBATEIbHOCTH. pyOexxHOH
Ipenen pyukumu B Touke. OMHOCTOPOHHUE IIpumenenue KOHTPOJIbHOMU
npenenbl  beckoHeunHo  Oonbmme U SKBHBAJIEHTHBIX OECKOHEUHO padote




OeckOHEeUYHO Masible BeJU4uHbL. OCHOBHBIE

MaJIbIX K BBIYUCJICHUIO

TEOPEMBI O Tpeaesax.. peaesioB

14 Teopus npeaesion TeopeMa 0  BJIOXXEHHBIX onpoc [11, [2], [3], [4],
Ilepseiii 3ameuvarenvHbll npenen Bropoit OTpe3Kax. IlonsTue 00 BOIIPOCHI B [5],
3aMedarenbHblil  npenen. HenpepbeiBHOCTB ACUMIITOTUYECKUX pyOexxHOH
byHKIHIH bopmynax. KOHTPOJIbHOMN

Hpyrue 3aMevaTebHbIe padore
npeaebl.

15 HenpepbsiBHOCTDL pyHKIUU HenpepbiBHOCTH  0OpaTHBIX onpoc [11,[2], [3], [4],
Hexotopeie CBOICTBA HEIPEPBIBHBIX TPUTOHOMETPUYECKHUX BOIIPOCBI B [5], [10]
¢ynkumii.  Toukm paspeiBa  (YHKIHH. byHKIMA. PaBHOMepHast pyOexxHOH
Brruucnenune MIPENETIOB. PackpeiTne HETPEPLIBHOCTD (DYHKIIHIH. KOHTPOJIbHON
HeoTpeieIeHHOCTEN. Hpyrue MPUMEHEHUs padore

MIPOU3BOIHOI.

16 IMpoussoanas. ITonsitue o  OeckoHEUHOM onpoc [11, [2], [3], [4],
3anauu, MIPUBOIALLINE K TTOHATHIO MPOU3BOAHON. Bpruncienue BONPOCHl B [5],[10]
npousBogHol. OmnpenesneHne NpOU3BOAHOM. MIPOU3BOJHBIX byHKIHH, pyOexHOH
3aBUCUMOCTb MEKAY HEINPEPbIBHOCTHIO U 3a/1aHHbIX HESIBHO, KOHTPOJIbHOMN
i depeHIUPYEMOCTBIO byHKIHN. napaMeTpUIecKH. pabore,

OKOHOMHUYECKHII ~ CMBICI  IIPOU3BOJHOM. pelueHue
OcHoBHble TpaBmwia auddepeHIINPOBAHUS. 3aaa4
[IpousBonHasi  HesiBHOH, OOpaTHOH W

CINOXKHOW  (DYHKLIUH. IIpoussonHblie

BBICILINX MOPSIZIKOB. IIpumenenue

MIPOU3BOAHON B SKOHOMHUKE.

17 Ipuaoxkennsi npoU3BOAHOM HUccnenosanve QyHKIMH U onpoc [11, [2], [3], [4],
IIpasuno Jlonutans. YciaoBue MOCTOSHCTBA, MOCTpOeHUe rpaduka. BONPOCHl B [5],[10]
BO3pacTaHuss MW  yObIBaHMA  (YHKIHH. [TpubnmkeHHOE pelieHue pyOexxHOH
OkcrpemyMm  ¢pynkumu. HaubGonpmee u ypaBHEHUH. I'paduku KOHTPOJIbHOMN
HAMMEHbIIee 3HAYCHUS (PyHKITUML. Pa3pbIBHBIX (HYHKIHA.

18 Ipuaoxkennsi npoU3BOAHOM HUccnenosanve QyHKIMH U Pemenue [11,[2], [3], [4],
Bemykinocte u  BOrHyTtoCcTh  rpaduka MOCTpOeHUe rpaduka. 3aaa4 Ha [5],[10]
¢ynkumu. Toukn nepernda. ACHMOTOTHI [TpubnmkeHHOE peleHue IPaKTUYECKH




kpuBoil. [lonHoe uccnenoBanue (yHKIUU.
Huddepenunan GyHxmm.

2-s1 py0e:KHAsi MICbMEHHAS KOHTPOJIbHAS
paborta

ypaBHEHUH. I'paduku
Pa3pbIBHBIX (QYHKIIHA.

X 3aHATUAX

HUTOI'O uacos 36 72 54
Texkymuii KOHTPOJIb 0 20
2-s1 pyOeskHasi MHCbMEHHAs1 KOHTPOJIbHAS 0 30
paborta
HUTOTI'O 3a 2 moayab 0 50
HUTOTI'O 3a 1 cemecTp 0 100
2 cemecTp
1 mopyanb

HeonpeaesieHHbIH HHTErpaJI: 2 Ompoc Ha [1], [2], [3], [4],
ITepBooOpa3Hast } byHKUS. CrienmanbHbre — 3aHATHUAX [5], [10]
Heonpenenennwiit HHTErpal.

I'eomerpuuecknii CMBICIL. CaoiicTBa 2 2 BEMCICHIA HEKOTOPBIX
HUHTErpajoB

HeompeaeneHHoro uHterpana. MHterpanel

OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

HeonpenesieHHbIH HHTErpaJI: HnTerpuposanue 1 Ompoc, [1], [2], [3], [4],
CrniocoOwr WHTETPUPOBAHUSL. MPOCTEHIINX pelueHue [5],[10]
Hnurerpuposanue HEKOTOPBIX TPAHCLEHICHTHBIX (YHKIIHI 3a/1a4 Ha
TPUTOHOMETPHUYECKUX (PYHKLIUH. 2 2 | Tpuronomerpuueckue MPAKTUYECKU

nojacraHoBku. MHTerpuposa- X 3aHITHUSIX
HUE UpPaLMOHAIbHbIX
byHKIMH
OnpeneneHHbI HHTErPaJI Hexoropreie 2 Ompoc, [1], [2], [3], [4],
3amava O TMJIOWIAAUM  KPUBOJMHEHHOMN BCIIOMOTaTeNIbHbIE (POPMYJIBI. pelLueHue [5],[10]
Tpanetmu. OmnpezeneHue OINpeneIeHHOro ) 5 Hnurerpanel He 3a/1a4 Ha
UHTerpasna. I'eomerpuueckuii  cMbICIL. BbIpaKaroIInecs MIPaKTUYECKU
Brraucnenue omnpeneseHHOro HHTErpana. 3JIEMEHTAPHO. X 3aHATHUAX

Dopmyna HerotoHa-JleiiOHmnma.




OmnpeneneHHbI HHTErPaJ CnenuanbHbie MIPUEMBI Pemenue [1], [2], [3], [4],
CBoiicTBa  OMpENeNEHHOrO0  HWHTErpaja. BBIYUCJICHUS HEKOTOPBIX 3a71a4 Ha [5],[10]
3amMeHa  MepeMeHHOU u  ¢opmyrna UHTEerpanoB.  Brpruucnenue MPaKTUY.

UHTETrpUPOBaHUS o 4acTAM B padoThI c MOMOLIBIO 3aHATUAX
OlpeAeEHHOM HHTerpase. OINpEAEIEHHOr0 MHTEerpaa
Heco0cTBeHHBIE HHTETPAJIBI omnpoc [1], [2], [3], [4],
HecobGcTBennbie wHTErpansl 1-ro poma ¢ HecobcTBeHHBIE HHTETpAJTBI BOIPOCHI B [5],[10]
0eCKOHEUHBIM MPEAEIOM UHTETPHUPOBAHHS I-ro poma ¢ OeckOHEYHBIM pyOexxHOH
IIpeaeIoM HHTErpUPOBAHUS KOHTPOJIbHOMN
pabore
Heco0cTBeHHDBIE HHTETPAJIBI HecobcTBeHHBIE HHTETpaTBI Ompoc, [1], [2], [3], [4],
HecobGcTBeHHBIE MHTErpalibl 2-TO poAa ¢ ¢ 2-ro pona c c pelLueHue [5],[10]
HEOTPaHUYEHHON MOABIHTErPATLHON HEOTPaHUYEHHON 3a7a4 Ha
byHKIHEH. MO BIHTET PAILHOU MIPAKTUYECKH
byHKIMEH. X 3aHATHUSAX
I'eomeTpuueckue NpuJI0KeHHS Ompoc, [1], [2], [3], [4],

omnpeneJieHHOr0 HHTerpaJja. pelLueHue [5], [10]
IInomane  KPUBONMHEMHOW  TpameLuu. [TpubnikeHHOE BBIYUCIEHUE 3a7a4 Ha
Ob6vem Tenma Bpamenws. JouHa ayru. OIpEeAENeHHbIX HHTErpajioB. MPaKTUYECKU
IIpuMeHeHNe ompeneNeHHOro HUHTEerpaia B X 3aHATHUAX
SKOHOMUKE.

DyHKUMH ABYX NEepeMEeHHBbIX. onpoc [1], [2], [3], [4],
DKCTpeMyM byHKIHH.
OcHOBHBIE MTOHATHS. Obnactb BOIPOCHI B [5],[10]
onpeneneHus. HenpepoiBHOCTE. YacTHbIE Haubonbuiee u nanvenbiiee pyOesxHOU
3HaueHHs (PyHKIIHUH. .
IIPOU3BOHbIE. KOHTPOJIbHOM
DyHKUMH ABYX NEepeMeHHBbIX. onpoc, [1], [2], [3], [4],
é[l/l(b(bepeﬂunan $yHKIMH 2-X TIEPEMEHHBIX. Y CIOBHbIE SKCTPEMYMbL. peleHue [5], [10]
kcTpemyM ¢Qyaknun. Haunboneimee  u 3a/1a4 Ha
Oyuknusa Jlarpanxka.
HAaMMEHbIIIee 3HAYCHUS (PyHKIIUH. MIPaKTUYECKU
X 3aHATHUSAX
Texkymuil KOHTPOJIb 0 20
1-51 py0OeskHasi KOHTPOJIbHAsI padoTa 0 30
HUTOI'O 3a 1 moayab 0 50




2 moayJab

10 u@depeHunanbHbIe YPABHEHHS. Ompoc 11, 121, [31, [5), [7
Z[ q)q) p I yp I[I/I(I)(I)epeHLII/IaJIbeIe p > [ ]7[ ]7[ ]7[ ]7[ ]
OO0mue nOHATHS. HuddepernmaabHbie pelieHue
ypaBHEHUs, cofieprkaliue
ypaBHEHUSA I-ro NOpsiKa. 3a7a4 Ha
nuddepeHIrabI
Huddepenunanbable .YpaBHEHUsI c MIPaKTUYECKU
NPOM3BEACHHUS 1 YACTHOTO
PA3AEISIIOIUMHICS TEPEMEHHBIMIL. X 3QHITHSIX
11 AuddepeHuuanbHbie ypaBHeHHSI. Ompoc, [1], [2], [3], [5], [7]
OnHoponHbIe nuddepeHIraTbHbIe OO0mue CcBOICTBA pELICHUIA perieHne
ypaBHeHuss 1-ro mnopsaka. JIuHeinHble JIMHEMNHBIX OAHOPOAHBIX 3a5a4 Ha
middepeHmanpaple  ypaBHeHHUs — 1-ro muddepeHaTbHbIX MPaKTUYECKU
nopsiaka.l-s pyOexHasi NHCbMEHHas YPaBHEHHH 2 mOpsaKa X 3aHATUSIX
KOHTpPOJIbHasi padoTa
12 AuddepeHuuanbHbie ypaBHeHHSsI. onpoc [1], [2], [3], [5], [7]
uddepeHnnanTbHbIe aBHEHHs  2-TO . BOTIPOCHI B
Hudepern P I'padnuecknii METOJ POCBI !
NopsiaKa. OO6ume TIOHSITHSL. pyOexHOH
UHTETPUPOBAHUS .
HuddepeHunanbaple  ypaBHEHUS — 2-TO KOHTPOJIbHOMN
muddepeHmaIbHbIX
Nopsiika,  JOMYCKAI[He  TMOHWKEHHE o
ypaBHEHHH 1-ro nmopsnaka
CTETICHH.
13 AuddepeHuuanbHbie ypaBHeHHSI. onpoc 11, [2], [31, [5]. [ 7]
JIunHeliHbIe OAHOPOIHBIE - BOIIPOCHI B
JIuHeliHbleE  HEOIHOPOAHBIE o
middepeHmanpaple . ypaBHEHHS ~— 2-TO pyOexxHOH
muddepeHmanbHbIe .
nopsiiKa c MIOCTOSTHHBIMU KOHTPOJIbHOH
. .ypaBHEHHUs 2-r0 MOpsiiKa C
ko3 purmenramu. Jlunetinbie
HEOIHOPOIHBIE nuddepeHnuaIbHbIe TOCTOARHBIMI
ko3 prmeHTamu.
.YPaBHEHHsI 2-TO TMOPSAKA C MOCTOSTHHBIMH
k03¢ punmeHTamu.
14 Yucaosble psiabl. onpoc [1], [2], 3], [4], [5]
OcHoBHbIE TIOHSTHS. CxonumocTtb psina. CBOCTBA YHCIIOBBIX PAIOB. BOMPOCHI B
Hekotopele cBOWCTBA YHCIIOBBIX PSIZIOB. pyOexxHOH

HeoOxoaumeblil mpu3HAK CXOAMMOCTH Psizia.

CymMa 4nciaoBoro psja.

KOHTPOJIbHON




15 YmucsioBbie psiabl.

MUHH-OIPOC

[11, [21, [31, [41, [5]

l'apMoHuueckuii  psn. JlocTatouHble PanuKaNbHbI IPU3HAK BONIPOCHI B
MPU3HAKU CXOAUMOCTH psioB c| 2 2 KOIIH CXOMMOCTH pSa pybOexHO
MOJIO’KUTENBHBIMU UJIEHAMH. KOHTPOJIbHOMN
16 Yucaosble psiabl. ITounennoe 1 BOIIPOCHI B [11,[2], [3], [4], [5]
3Hakouepenymoomuecss  psael.  [IpusHak 5 5 nuddepeHIPOBaHIE 1 pyOexHOU
Jleiibanma. VYcnoBHass W aOCoNIOTHAs " | MHTErpUpPOBaHKE PSIOB. KOHTPOJIbHOH
CXOAMMOCTb psifia. OueHka ocTaTka psija.
p p
17 CreneHHble psabl. . 2 Ompoc 11, 121, [3], [4], [5
psa Cooforss _ pastonepto poc, [11, 121, 31, [4]. [5]
OcHoBHble mOHsATHA. Teopema  Alens. pelieHue
o CXOISAIIUXCS
Paznoxxenne ¢yHKumii B CTENEHHBIE PSABL | 2 2 3a7a4 Ha
(YHKIIMOHATBHBIX PsIOB:
[IpumeHenne psgOoB B NPUOIHMIKEHHBIX MPAKTUYECKH
HenpeprpiBHOCTD CyMMBI
BBIYHCJICHUSX . X 3aHITHUSX
18 DJieMeHThI TeOpUun (PYHKIIMH KOMILIEKCHOTO 2 Ompoc, [11,[2], [3], [4], [5]
MEPEMEHHOTO. elIeHue
P dopmyna Myaspa. P
2 2 N 3a7a4 Ha
H3BrnedeHne KopHEN.
MPAKTUYECKH
X 3aHITHUSX
Texkymmuii KOHTPOJIb
y P 0 | 20
2-s1 py0eskHAsl KOHTPOJbHAs padoTa 0 30
HUTOI'O uacos 36 36 27
HUTOI'O 3a 2 moayab 0 50
HUTOTI'O 3a 2 cemecTp 0 100

IIpumeuanue:

OTI[GJ'IbeIe BHUADBI y‘{e6HOI>'I pa60TbI MOTYT IIPOBOAUTHCA JUCTAHITMOHHO Ha OCHOBAHWU JIOKAJIbHBIX HOPMATHBHbBIX dKTOB.

IIpyn wuCcnoNp30BaHMM WHAMBHUIAYAJIbHBIX O0pA30BATENBbHBIX TPAEKTOPUH B paMKax HWHAWBHUAYAJIbHOrO Y4eOHOro IUIaHa TOATOTOBKH
CHELHANUCTa W3y4YeHHE NAaHHOW AUCLUIIIMHBI MOXET OCYILNECTBJIATBCS 4Yepe3 WHAMBUAYAJIbHBIE KOHCYJIBTALlMM MPENOAaBaTeNss O4YHO, B Yachl
KOHCYJIBTALIHH, 11O 3JIEKTPOHHOH IMOUTE, a TAKXKE C MCIOJIB30BAHUEM IIaT(OPMBI TUCTAHLMOHHOTO 00y4eHuss Moodle, muuHbIl KaOUHET CTyIeHTa Ha

caiire COI'Y, npyrux snementos DMOC COI'Y.




6. OOpa3oBaTte/ibHbIE TEXHOJOTHH

JUis MOCTHXKEHUS TUIAHUPYEMBIX PEe3yJIbTATOB OCBOCHHUS TUCLHIUIMHBI, MCIOJIB3YIOTCS
paznu4Hble 00pPa30BaTENbHBIE TEXHOJIOTHH:
TPaOULMOHHBIE JIEKIIMM ¢ TPAKTHYeCKHe (CEMMHAPCKHE) 3aHSATHA C HCIOJIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH,
JEKIHS-IHAIIOT — COZlePKaHNe TIOAETCsl uepe3 CEPUI0 BONPOCOB, HA KOTOPBIE CTYIEHT AOJUKEH
OTBEYATh HETIOCPEACTBEHHO B XOAE JIEKIIHY,
noknan (pedepar) — CTyNEHT TOTOBUT KpPaTKOe COOOINEHHE MO BOMPOCY TeMbI, ohopmiseT
paboTy B COOTBETCTBUU C TPEOOBAHUSIMU U CAAET €€ MPENOAaBaTEIIO
OHJIAMH-3aHSITHE — PAa3HOBUIHOCTh BeO-KOH(EpEeHINH, MPOBENCHNE OHJIANH-BCTPEY MM depe3
HutepHer B pexxuMe peanbHOro BpemeHU. Kakaplii M3 y4aCTHHKOB HaXOJAUTCS Y CBOEro
KOMIIBIOTEpa (CpeICTBa CBsI3M), a CBA3b MEXAY HHUMH MOAAep)KUBaeTcs uepe3 HHTepHeT
MOCPEACTBOM  3arpy’kaeMoro TMPHIOKEHHUS, YCTAHOBJIEHHOTO HAa KOMIIBIOTEpE KaKAOro
yuactHHKa (Zoom, Skype, u n1p.);
BUeOKOH(pepeHuns — ceanc BuneokoHpepences3u (BKC) — 370 TeXHONOTHsI HHTEPAKTUBHOTO
B3aUMOJEICTBUA ABYX M 0Oojee Y4YaCTHHKOB OOpa3oBaTeNbHOrO mpomecca st oOMeHa
uH}pOpMaLneil B peaJbHOM PEXXHME BPEMEHH.

TexHONOTHsST 3JIEKTPOHHOrO OOYHYEHUs] - pealn3yercs NpPU IOMOIIU 3JEKTPOHHOM
obpazoBatenpHON cpenpl COI'Y (mpu mcnonp3oBanun pecypcoB ObC), B Xome mpoBeneHUs
aBTOMATH3MPOBAHHOIO TECTUPOBAHUS H T. 1.

7. Yu4eOHO-MeTOAMYeCKOe 0O0ecrneyeHHe CAMOCTOSATE/IbHOM padoThl

CamocrosTenpHas padora 00y4arOmuXcs SABISIETCS ONHUM M3 BUAOB YYEOHBIX 3aHSTHH.
CamocrosiTenbHas paboTa MPOBOIUTCS C LEJNBIO:
CHCTEMATH3aLNU U 3aKPEIUICHHUS NOJYYSHHBIX TEOPETHUECKUX 3HAHUN U MPAKTHYECKUX YMEHUH
00yHaroIuxcs;
yrayOJieHus! U PaCIIUPEeHUs] TEOPETUIECKUX 3HAHUM,
dbopMHUpOBaHHUS YMEHUH HCIIOJNB30BATh CIPABOYHYI0 JOKYMEHTAMI0 U  CHEHHAJbHYIO
JUTEPATYPY;
bopMHUpOBaHUS  CAMOCTOSITEIBHOCTH ~ MBILILIEHHUs,  CIIOCOOHOCTEH K  CaMOPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHHIO M CAMOPEAJIH3ALHH,
Pa3BUTHSA UCCIIENOBATEIBCKUX YMEHHI.
CamocrosiTenbHass pabota OOy4arOIIMXCsl OCYIIECTBJISIETCSl HA MPOTSIKEHWH H3YYEHUs] BCeH
IVCLUIUINHBL B COOTBETCTBUU C YTBEP)KACHHOH B yueOHOM IJIaHE TPYJOEMKOCTBIO (IUIsi OYHOH
¢dopmbl 00ydenust 216 4acoB) U COCTOUT H3:
paboThl CTYOEHTOB C JIEKIIMOHHBIMH MaTepHajlaMH, TIOMCKa M aHaiu3a JHUTepaTypel U
3JIEKTPOHHBIX HCTOYHUKOB HHPOPMALIUH 110 33JaHHON TEME;
BBITIOJIHEHHSI 3aIaHUl 1Jis1 camocTositeNbHoi paboTel B DUOC COI'Y;
MOATOTOBKU K IIPOMEKYTOUHBIM KOHTPOJIBHBIM PadOTaM M K HTOTOBBIM TE€CTaM;
MOJTOTOBKHU K 3K3aMEHY.

Tembr u ¢Qopmbl BHEayIUTOPHOH CAMOCTOSITENILHOW paloTHL, €€ TPYIOEMKOCTh
conepskatcs B pasnene 5, tadn. 5.1

MeTtoauyeckue yKa3aHusl 10 NPOBEACHUI0 MPAKTHYECKHX 3aHATHI

B mHauane MPAKTUYCCKOro 3aHATHUA CICAYCT O6paTI/ITb BHUMAaHHUEC Ha TCOPCTUYCCKUC
BOIPOCHI IO TEME 3aHATUA. HepBOHaqaano HUOCT U3JIOKEHUEC TCOPETUYCCKOTO MaTepHralia TEMbI
3aHATUS. 3aTeEM B psaae BOIPOCOB mperioaaBaTejid CICAYECT CKOHUCHTPUPOBATHL BHUMAHUE Ha
OCHOBHBIX HUACAX TCMbI 3aHATHA. BOHpOCbI JOJDKHBI BKIIFOYUATH B cedst Pa3jIMuHbIC BapHalllU



3JIEMEHTAPHBIX CUTyallud, OTOOpaKarOIIMX OCHOBHBIE HWIEU TEMbI 3aHSTHUS B HX B3aUMHOMU
B3aMMOCBSI3U. 3aaBaeMble BOIMPOCHI-3a1a4  JOJDKHBI OBbITh KOPOTKUMH W MaKCHMAJIbHO
MPOSIBIISITH B CTYICHTAX X COOOPA3UTENHHOCTb.

IMocne mpeaBapuTENBHONM HYACTH CENyeT HAYMHATH pEllaTh 3a7add, UMEIOIUX Oojee
JUTMHHBbIE CLICHAPUHM B3aUMOJEHCTBUS OCHOBHBIX WAEH TeMbl 3aHsTws. [Ipu 3TOM cremyer
u30eratb TPyIOEMKUX 3a/ad, BKIIOYAIOIMUX OCBOCHHE HE3HAYUTENbHOrO YHClia HpueMoB. B
MpoLecce PelIeHUs] 3aa4yu CJIeyeT BCeraa YBS3bIBATH IIATH AJITOPUTMA PELISHHUsS 3aladd ¢
TEOPETUYECKUMH OCHOBAMH H3Y4aeMOI'0 aJifOpUTMa U JOOMBATHCS MOHUMAHHUS MEXaHU3Ma
JNEHCTBHS U3y4aeMOro ajJropuTMa.

Paznnuaror ¢ppoHTaNBHBIN, HHAWBUAYAIbHBIA 1 KOMOMHUPOBAHHBIHN OIPOC.

DpoHTANBHBIN ONMPOC TPOBOIUTCS B hopMe Oecenl MpernoaaBaresis ¢ TPYIIoN.

OH OpraHMYecKH COYETAeTCs] ¢ MOBTOPEHUEM MPOUIEHHOTO, SIBJISISICh CPEICTBOM JIJIst
3aKperuieHus] 3HaHUH W yMeHuil. Ero JOCTOMHCTBO B TOM, YTO HA AKTUBHYK YMCTBEHHYIO
paboTy MOXKHO BOBJIEYb BCEX CTYIEHTOB rpynmbl. JJis 3TOro BOMPOCHI JOJIKHBI JOMYCKATh
KpaTkyro Gopmy oTBeTa, ObITh JAKOHUYHBIMH, JIOTHYECKH B3aUMOCBSI3aHHBIMU APYT ¢ Apyrom. C
MOMOIIBIO (DPOHTATILHOTO OMPOCaA MPENOABATEb UMEET BO3MOKHOCTh MTPOBEPUTH BBITIOJTHEHHE
CTyAEHTaMH JOMAIITHErO 3aJaHUsl, BBIICHUTH TOTOBHOCTh TPYIIbI K HW3YYEHUIO HOBOTO
MaTepuaa.

NuauBuayaibHbIi ONPoC mpeanoiaraeT oO0CTOSTENbHBIE, CBSI3HBIC OTBETHI CTYIACHTOB
Ha BOMPOC, OTHOCAIIUICS K M3y4aeMOMy yueOHOMY MaTepuajy, IO3TOMY OH CIIY)KHT Ba’KHBIM
y4eOHBIM CPEICTBOM PA3BUTHSI PEUH, MAMSITH, MBIIUICHUS CTYAEHTOB. UTOOBI cIenaTh TaKyro
npoBepky Oojee riyOokoH, HEOOXOIMMO CTaBUTH MEPEed CTYAEHTaMH BOIMPOCHL, Tpedyromue
pPa3BEepPHYTOrO OTBETA.

Bompochl st MHAMBUAYANBbHOTO OMPOCa AOJKHBI  OBITh YETKUMH, SICHBIMH,
KOHKPETHBIMH, €MKHMH, HWMETh TNPUKJIATHOW XapakTep, OXBaTbIBATH OCHOBHOW, paHee
MPONACHHBI MaTepuan mporpammbl. MX coaepikaHue AOKHO CTUMYJIUPOBATH CTYIEHTOB
JIOTHYECKH MBICIHTh, CPaBHUBATh, AHAJIU3UPOBATb, MOKA3bIBATh, MOAOUPATH YOETUTETbHBIC
MPUMEPBI, YCTAHABIUBATH MPUYUHHO-CJIEICTBEHHBIE CBSI3U, JeJaTh OOOCHOBAaHHBIE BBIBOABI U
3TUM CHIOCOOCTBOBATh OOBEKTUBHOMY BBISIBJICHHIO 3HAHUU CTYIEHTOB.

Bompockl 00bIMHO 3a7al0T BCEH IPyIIe U MOcie HeOObIIONW may3bl, HEOOX OAUMOM s
TOro, 4roObl CTYAEHTHI TOHSUIM €r0 W MPHUTOTOBWJIMCH K OTBETY, BBI3BIBAIOT ISl OTBETA
KOHKPETHOTO CTYACHTA.

IIncbMeHHasi mpoBepKa HapsiAy C YCTHOM SIBJAETCS BOXXHEHIIUM METOIOM KOHTPOJS
3HAHWH, YMEHUH W HAaBBIKOB CTyAeHTOB. OMHOPOAHOCTH PaloOT, BBIIOJHSEMBIX CTYIACHTAMH,
MO3BOJISIET MPEIbSBISITE KO BCEM OIHMHAKOBBIE TPEOOBAHMUS, MOMbITaAeT OOBEKTUBHOCTh OIICHKHU
pesynbTaToB oOy4yeHus. [IpuMeHeHne 3TOro MeToaa naeT BO3MOXKHOCTh B HAUOOJiee KOPOTKUH
CPOK OIHOBPEMEHHO MPOBEPHUTH YCBOCHHE Y4eOHOTr0 MaTepuajga BCEMH CTYIEHTAMH TPYIIIbL,
OTIPEAESTUTD HAMPABJICHHUS JJIsl HHIUBUAYAJIBHONU PadOThI C KAKIBIM.

[MucbMeHHast mpoBepKa UCTIOIB3YETCsS BO BCEX BUAAX KOHTPOJISI U OCYILIECTBIISIETCS KaK B
ayAUTOPHOMN, TaK U BO BHEAYJUTOPHOH padoTe (BBIMOJHEHNE TOMALITHHIX 3a1aHUI).

KoMmbroTepHOEe TECTHUPOBAHHE TO3BOJISIET OCYIIECTBIISATh HTOTOBBIH KOHTPOJb 3HAHUN
CTyaeHTOB. TecTOBBIII MaTepuan BKIIOYaeT B ceOsi COAEepKaHUE BOMPOCOB IO KAXKIOMY H3
0003HAYEHHBIX MTPOTPAMMOI pa3esoB.

B mporecce kKOMIBIOTEPHOTO TECTUPOBAHUS, 3aa4eil CTYACHTA SIBIISIETCS ONPEIEIHTh
MPABIJIbHBIA OTBET U3 MPEAJIOKEHHBIX BAPUAHTOB WK JaTh OTBET HA IMOCTABJIEHHBINH BOMIPOC.

MeToanyeckue peKOMeHAALHH M0 HAMMUCAHHIO pedpepaToB (10KIAA0B)

Pedepar (noxnax) — mucbMeHHasi padoTa MO ONpeneseHHON HaydHOH mpodieme, KpaTkoe
U3JIOKEHUE COEPKAHMSI HAYYHOTO TPyAa WiIH HaydHOH mpodnembr. OH SIBISIETCS TEHCTBEHHOMN
(dopMoOli CaMOCTOSITENILHOIO HCCIIEAOBAHUSI HAyYHBIX MPOOJEM HAa OCHOBE HM3YYEHHUS] TEKCTOB,
CHEeLMANBbHON JIMTEPaTyphl, a TaKk€ Ha OCHOBE JIMYHBIX HAOJNIOAEHWH, HCCIENOBAaHUN U



NPaKTUYECKOro ombita. PedepaT momoraer BbipadOTaTh HABBIKM U MPHEMBI CAMOCTOSITEIIBHOTO
HAy4YHOr0 TIIOUCKa, TpaMOTHOTO W JIOTHUYECKOIO HU3JIOKCHUA I/136paHHOI>'I HpO6HeMbI u
crocoOCTByeT MPUOOIIIEHUIO CTYACHTOB K HAYYHOU JeATETbHOCTH.

[TocnenoBarenbHOCTD paboTHI:

1. Bribop Temsl uccnenosanus. Tema pedepara BBIOMpPAETCS CTYASHTOM Ha OCHOBE
€TI0 HAYYHOIr'0 UHTEpECA. Tak:ke IIOMOIIb B BbI60pe TEMbI MOKET OKa34aTh IPETIOAaBaTEIb.
2. IInanupoBaHue wuccaenoBaHus. BkrO4yaeT COCTaBlIeHHE KAJIEHOAPHOIO ILIaHA

HAy4YHOTO HCCIIEOBaHMS MW TIulaHa mpenmnonaraemoro pedepara. KanenmapHeiii 1uaH
UCCIIEIOBAHNSI BKJIFOYAET CIENYIOIHE BJEMEHTHL BbIOOP U (POPMYIHPOBAHHE MPOOIEMEI,
pa3paboTKka TUlaHa HCCIIEAOBAaHUS WM MPEOBAPUTENILHOrO IUIaHa pedepara, cOOp M HU3y4eHHE
HCXOIHOTO MarepHaia, MOHMCK JIMTePaTyphl, aHaIU3 COOPAaHHOTO MaTephania, TeOPEeTHUYECKas
pa3zpaborka mipobnemMbr, cooOIeHHe O MpenBaPUTENIbHBIX PEe3yNbTaTaX HCCISIOBAHUS,
JUTEepaTypHOe OPOPMIICHHE UCCIIEOBATENIbCKON TIpoOieMbl; o0CykaeHne paboThl (Ha ceMUHape
UT. ).

[Inan pedepara xapakTepusyeT ero copepxkaHue u CTpykrypy. OH MOJIKEH BKJIIOYATH B
ceOsi: BBemeHHE, rae OOOCHOBBIBAECTCS AKTYaJIbHOCTb NPOOJEMBI, CTAaBSTCS LENb W 3a1a4d
UCCIICIOBAHMS;, OCHOBHAs 4YacTb, B KOTOPOH pAacKpbIBA€TCS COAEpXKaHUE MpOOJIeMBl,
3aKJII0YeHHE, rae 0000IIat0TCs BBIBOABI 110 TEME U JA0TCA MPAKTUIECKHE PEKOMEH AL

3. ITonck m m3ydeHue nurepatyphl s BbIABIEHUS HEOOXOMUMOW JHTEPATYpPHI
crenyer oOpaTuThes B OMONMMoTeky nim K npenonasareno. [logoOpaHHyto nureparypy cienyer
3adukcuposars coriacHo I'OCT mo SubnuorpapuieckoMy ONMUCAHUIO MPOU3BENESHUH TTeUaTH.

s paspaboTku pedepara TOCTaATOUHO U3ydeHUe 4-5 BAXKHEWIINX cTaTel Mo N30paHHOMI
npobneme. Ilpu wu3ydeHnn JmTepaTypel HEOOXOAMMO BBIOMpPATh MaTepPHal, HE TOJBKO
MOATBEP KIAOIININ TTO3UIUIO aBTOpa pedepara, HO U MaTepHa JJIsl TOJIEMUKH.

4. OOpabotka Marepuana. [Ipu oOpaboTke MONy4YEeHHOTO MaTepuajia aBTOP JOJIKEH:
CHCTEeMaTH3HPOBaTh €ro MO pas3[eNaM; BbIABUHYTb U OOOCHOBATh CBOU T'MIIOTE3bI; OMPENEIUTh
CBOIO MMO3UIIHIO, TOUKY 3PEHHs IO PACCMaTPUBAEMOM MPoOIIeMe; YTOUHUTh 00BbEM U COIePIKaHUE
MOHSITUH, KOTOPBIMH MPUXOOUTCS ONEepPHpPOBaTh MNpU pa3paboTke Tembl, cHOPMyIHPOBATH
ONpeZeseHHUs] W OCHOBHBIE BBIBOIbL, XapPaKTEPU3YIOLIHE pe3yJbTaThl HCCICIOBAHMS,
OKOHUATeJIbHO YyTOYHHUTB CTPYKTYpY pedepara.

5. Odopmnenne pedepara. Ilpu odopmiennn pedepata  peKOMEHAYETCS
NPUAEPKUBATECS cheayromux npasuwi Crienyer MUCaTh TO, YTO €T BbIPA3UTh CYLIHOCTb
npobnemsl, ee JIOTUKY; IliucaTe CTporo mociaenoBaTeabHO, JIOTUYHO, HOKA3aTeNbHO (110 CXeMe:
Te3uc — OOOCHOBaHME — BbIBOA), Ilucarh, BbIpakas CBOK MO3ULUIO, MPOMAraHAUPYSI
NOJIyuYeHHbIe pe3ysbTarhl; [lucaTh OCMBICIEHHO, COONIOfas TMpaBHjia TPaAMMATHKH, He
3J10ynoTpeOIIsis HAYKOOOPa3HBIMHU BbIPAKEHHUSIMH.

Pedepar BbImONHsAETCS B COOTBETCTBHM C TPeOOBAHUSIMH CTaHIAPTOB, Pa3padOTaHHBIX
Ui JaHHOTO BHUAA JOKYMEHTOB. Pabora nomkHa ObITh BBIMOJHEHa Ha Oenoii Oymare
cranpaptHoro smcra A4. TekcT nomkeH ObITh OTHEYaTaH HAa KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u orBeuars crienyrommmM TpeOOBAaHUSIM: apaMeTphl MOJIeH CTPaHMLL
JOJUKHBI OBITH B TIpeneNiax: BepxHee U HikHee — o 20 MM, mpaBoe — 10 mm, neBoe — 30 MM,
mpudt — Times New Roman , pasmep mpudra — 14, MEKCTPOUHBIH UHTEPBAT — MOJyTOPHBIN.
Hywmepanus ctpanun B pedepare nomkHa ObITH CKBO3HOM, HAYMHAS ¢ TPeThel cTpaHuiibl. Homep
MPOCTABIISIETCS] apaOCKUMHU LppaMu CHU3Y KaxKI0W CTPaHULIbI CIIPABa.

[pu u3nokeHUn MaTepraia HeOOXOAMMO MPUAEPIKUBATHCS MIPUHSITOrO IIaHA.

buGnuorpaduueckuii CIUCOK COCTABISIETCS] HA OCHOBE HCTOYHHKOB, KOTOpbIE ObLIH
POCMOTPEHbl U H3Y4eHBbI CTYIEHTOM MpH HamucaHuu pedeparta. JlaHHBIA CIHUCOK OTpa)kaeT
CaMOCTOSITENIbHYIO TBOPYECKYK padoTy CTy[EHTa, YTO MO3BOJSIET CYyIUTh O CTENEeHH €ro
MOATOTOBKM W YriyONieHHM B BbIOpAaHHYIO TeMaTHKy. Bcs uCmonb3oBaHHasi JUTEpaTypa
pasMelIaeTcs B CIEAYIOLIEM MOPSAKEe. 3aKOHOAATENbHbBIE AKThI, TOCTAHOBJICHUs], HOPMATHBHbBIC
JIOKYMEHTBI; BCsl yueOHas uTeparypa B an(aBUTHOM MOPSAKE, 3aTEM CPEACTBa MEPUOAMUYECKOI
neyaty B a1(aBUTHOM MOPSAKE, HICTOYHUKU U3 ceTh MHTepHeT.



Tembl pethepaTos (4OKNAA0B)

MpuMeHeHWe NOHATUA MPON3BOAHON B 3KOHOMUKE.
Mogenb JIeOHTbeBa MHOIMOOTPACNEBON 3IKOHOMUKM
DYHKUNN MHOTUX MepPeMeHHbIX B 9KOHOMWYECKON Teopun
Yucna dnboHavun. 30/10TOe CeveHwe.

Y anBuUTENbHOE YNCO NI

Marwnyeckne KsagpaTbl.

3HamMeHWUTbIe 3a4a4n APEeBHOCTMW.

VHTynuma n matematuka.

PasBuTune NoHATMA yHKUUN

10 CB43b MaTeMaTUKM ¢ ApyrmMn HayKamu.

©CONDOTAWN R

8. OLeHOYHble CpeaCcTBa ANS TEKYLLEr0 KOHTPO/IS YCNeBaeMOCTU, MPOMEXYTOUHOW
aTTecTayMn no UToram OCBOEHUSI AUCLUMINHBI.

O6LMM CpeiCTBOM KOHTPO/IA AABNSETCA BBEAEHHAA B YHUBEPCUTeTe 6a/l/IbHO-pPeNTUHIoBas
cUcTema OLEHKM YCreBaemocTu CTYAEHTOB CneuManmTeTa u HanpasneHwii 6akanaspuara.

K oLeHOYHbIM cpeacTBaM TeKYLLEero KOHTPOA OTHOCATCA:

TekywmniAi KOHTPO/Nb - 3TO HEMPEPbIBHO OCYLUECTB/ISAEMbIA MOHUTOPUHI  YPOBHS
YCBOEHUSA 3HAHUI 1 (hOPMUPOBaHUSA YMEHUI N HABbIKOB B TEYEHME CemMecTpa uUam ydebHOro roga.
TeKyLwnii KOHTPO/Ib 3HaHWIA, YMEHUN N HaBbIKOB CTYAEHTOB OCYLLECTB/IAETCA B X0f4e YYeOHbIX
(ayauTOpPHbIX) 3aHATUIA, MPOBOAUMbIX MO pacnucaHuio. PopMaMy  TeKyLlero KOHTPO/SA
BbICTYNalOT OMpPOChl Ha IEKLUMOHHbIX Y MPaKTUYECKNX 3aHATUAX, a Takke KOPOTKMe (40 15 MuH.)
KOHTPO/IbHbIE 33flaHUsi, BbIMOSIHSAEMble CTYAeHTaMW B Hayae JIeKUUW C Leblo NPOBEpKM
Ha/IMunsl 3HAHUI, HEOOXOAMMbIX A7 YCBOEHWS HOBOIO MaTepuana WM B KOHLE NeKuun 4as
BbISICHEHWNS CTEMEHW YCBOEHUS U3/I0XKEHHOM0 MaTepraa, a TakKe Ha NPaKTUYECKUX 3aHATUAX.

Py6eXXHblA KOHTPO/Ib OCYLLECTBASETCA M0 60/1ee WA MeHee CamMOCTOATe/IbHbIM
pasgenam - y4debHbIM MOAYNSAM Kypca M MPOBOAUTCA MO OKOHYAHMM W3YYeHUs Martepuasia
MOLYNs B 3apaHee YCTaHOB/IEHHOe Bpems. Py6eXHblli KOHTPOMb MNPOBOAMTCA C  LEMbHo
OnpefjeneHns Ka4yecTBa YCBOEHMA MaTepuania yyebHOro MOAysns B LieNIOM. B TeueHue cemecTpa
MPOBOAMTCS ABa TaKMX KOHTPO/IbHbIX MEPOMPUSATUSA MO rpadukKy.

K oueHOYHbIM cpeacrteamM TEKYLLETr0O KOHTPO/IA OTHOCATCA:

BbinonHeHne 3agaHnii Ha NpaKTUYeCKMX 3aHATUAX - 10 6annos
KpuTepuu oLeHKN:

10 6an/10B - CTYZeHT [aeT MOJSIHOe pa3BepHYTOe peLleHWe BbIMO/IHAEMOro 3afaHus,
AEMOHCTPUPYeT 3HaHMe OCHOBHbIX (DOPMY/ M0 MU3yvaemol TeMe, NPUXOAMUT K CAMOCTOATE/IbHbIM
apryMeHTMpOBaHHbIM BbIBOAAM.

8-9 6a/ioB - CTYfAeHT AaeT MNOJIHOe pa3BepHYTOe pelleHMe BbIMOMHAEMOro 3ajaHuns,
AEMOHCTPUPYeT 3HaHWe OCHOBHbIX (HOPMy/n MO0 M3y4yaeMOW Teme, HO [OMYCKaeT OLUMOKM
BbIUNC/IUTE/ILHOIO XapakTepa.

6-7 6annoB - CTY[eHT fJaeT pa3BepHYTOe peLUeHMEe BbIMOIHAEMOro 3afaHus rocse
NOACKAa3KM ayauTopuun, CTYLEHT HenosHo BNajeeT TEOPeTUYeCKUM MaTepuanioM, [OMyCKaeT
OTAe/lbHble HETOYHOCTW, 3HAeT pas/inyHble TOUKM 3peHUs Mo 06CyXAaeMol npobneme, HO
BO3HMKAIOT TPYAHOCTU C MUX aHaM3oM, YMEET u3fiaraTb COOCTBEHHYHO MO3MLMIO, HO He BCe
BbIBOJbl HOCAT Jj0Ka3aTe/lbHbIl XapaKTep.

5-4 6anna - CTYAeHT [aeT pa3BepHYTOe peLUeHWe BbINOIHAEMOro 3afjaHuns rnocne
MOACKAa3KM ayauTopuwn, CTYLEHT HEnosiHO BfiafeeT TEOPETUYECKUM MATEPUaIOM, [AOMYyCKaeT
OTAe/IbHble HETOYHOCTH.

3 6anna - CTYAeHT AaeT peLleHne BbIMOHAEMOro 3afaHns nocsie NoACKasKu ayanutTopumn,



CTYACHT ILIOXO BJIAACCT TCOPECTUUCCKUM MAaTCPpHUATIOM, JOMMYyCKAC€T MHOT'O HETOYHOCTE.

2 Oajta — CTYACHT Jac€T PELICHUE BBITIOJHACMOI'O 3aJaHus IOCIIE MOACKA3KHU ayAUTOPHUN,
CTYACHT ILJIOXO BJIAACCT TCOPETUICCKUM MAaTCPUAJIOM.

1 Gamn — CTYACHT HAa€T PCHICHUE BBIMOJHACMOIO 3aJaHUA MO MOACKA3KaAM aydUuTOpPUH,
CTYACHT HE BJIAACECT TCOPECTUUCCKHUM MAaTCPUATIOM.

0 6aoB — CTYACHT OTKa3bIBACTCA BBIXOAUTH K TOCKE

BrinosiHeHHe JOMAIIHUX 3agaHuH — S 0aJl/I0B

JlomamnHsist (BHEAyIUTOPHAS) IOJTOTOBKA BKJIFOYAET B C€0sT OTBETHI HA YCTHBIC BOMPOCHI
MO TMPONUAEHHOMY TEOPETUUECKOMY MAaTe€pUaly M BBIOJHEHUE MPAKTHUYECKUX 3aJaHuM.
OuenuBaercst 10 3 6ayuioB.

Kpurepuu onenkn nomarnneii (BHeay JUTOPHOI ) TOATOTOBKH.

S OamyioB - OTBET OTIWYAETCS IMOCIEIOBATENIbHOCTBIO, JIOTMKOW W3JIOKEHUS, JIETKO
BOCIIPUHUMAETCSI ayAUTOPHUEH, TIPU OTBETE HAa BOMPOC OTBEYAIOIIHMIA AEMOHCTPHPYET TyOuHy
BJIAQCHUS] TPEACTABIICEHHbIM MAaTepUajioM, OTBEThI (POPMYJIUPYIOTCS apPTYMEHTHPOBAHO,
o0ocHOBBIBaeTCs perienne 3anaun. CTyIeHT B MOJHOM 0ObeMe BBIMOJHWIT JOMAITHEE 3aJaHUE.

3-4 Gamia — yCTHBI OTBET OTJIMYAETCS TOCENOBATEIBHOCTBIO, JIOTHKOUW H3JI0KEHHSI, HO
00OCHOBaHME CHEJAHHBIX BBIBOJIOB HE JOCTATOYHO APTyMEHTHPOBAHO, HEMOJHO PaCKPBITO
coziepkaHue mpoOJIeMbl, pElIeHHe 3a1a4l HETIOTHOE.

1-2 fanna — OTBEHANOINUI MeEpemaeT CoAepKaHWe MPOOJIEeMbl, HO HE JAEMOHCTPHPYET
3HaHWE TOYHBIX (POPMYJIUPOBOK, BBHICTYIJIEHUE BOCIPUHUMAETCS ayJUTOPUEH CIIOXKHO, OTBETHI
Ha BOMPOCHI TIOBEPXHOCTHBIE, INOO BBI3BIBAIOT 3aTPYAHEHUE, HET PEIICHUS 3a]1aY.

0 GayioB - CTYAEHT HE BBITIOJHWII JOMAIITHEE 3a/1aHUe.

BbinosiHeHue camocTosATEILHBIX pador - 10 6ajs10B
CamocrosiTesibHasi paboTa Kak BHI [ESITEIbHOCTH CTYIEHTAa OYeHb MHOrorpaHHa. B
kadecTBe (hopM paboOThl ANt U3y4YeHHUs: Kypca «MaTemaTHKa» NpEeAIaraloTcsi CIEAyIoIUe ee
Pa3HOBHIHOCTH!
pabora ¢ yueOHOI 1 HAyIHOH JIUTEepaTypoli,
BBITTOJIHEHHUE ayAUTOPHOM, pyOeKHON KOHTPOJIbHON padoThI;
MOATOTOBKA K TECTHPOBAHHMIO.
Ienbro camMocTOsATEIHPHON PaOOTHI IJIsT CTYIEHTOB SIBJIsieTCs O0jIee TIyOOKOe 3HAKOMCTBO
C KJIFOUYEBBIMH TEOPETUUECKUMU BOMTPOCAMH, U3y4aeMbIMHU Ha JICKLIHSX.
3amauu caMOCTOATEIbHOM PadOTHI:
oOpeTeHne HaBbIKOB CAaMOCTOSITEIbHOM HAYYHO-UCCIENIOBATENILCKON pabOThl HA OCHOBE aHAJH3a
TEKCTOB MCTOYHHUKOB U MPUMEHEHUS PA3JIMUHBIX METOIOB UCCIICIOBAHHUS,
BBIPa0OTKA YMEHHsI CAMOCTOSITEIbHO U KPUTHYECKHU TIOAXOAUTH K U3y4aeMOMY MaTepHaly,
(dopmupoBaHue MpopecCHOHANTBHON KOMIIETSHLIUH Kypca.

3amuTa pedeparos -S 6asi0B

S GammoB - odopMIIEH B COOTBETCTBMU C TpeOOBaHUSMH, coiepaHue pedepara
MOJIHOCTBIO PACKPBIBACT TEMY, B pa60Te HUMEIOTCA TPUMEPBI UCCICAOBAHMA, OTBETHI JaHBI Ha
BCE OMOJIHUTENbHBIE BOIPOCHI,

3 - 4 Gamna — odopmieH B COOTBETCTBHUU C TpeOOBaHUSAMH, conepkaHue pedepara
MOJIHOCTBIO PACKPBITO, YaCTUYHO NPEACTABJICHBI MPUMEPBI UCCIIENOBAHNA, OTBETHI JAHbI HE Ha
BCE [OMOJIHUTENbHBIE BOIPOCHT,

0 - 2 6anmna — oopmiieH B COOTBETCTBUHU C TpeOOBaHMSAMH, COAepKaHUe pedepaTa He
MOJIHOCTBIO PACKPBITO, OTCYTCTBYIOT IPUMEPHBI UCCICAOBAHUSA, HET OTBETOB Ha JOIIOJTHUTCIIBHBIC
BOITPOCHL.



Mun.

Makec. KoJ-
dopma KOHTPOJIA KOJI-BO
BO 0aJ1J10B
0an0B
Texyujas oyenka cTyfeHTa B TeueHue 1-9 Henenu COCTOUT U3: 0 20
* Boinonnenus 3a0aHuil Ha RPAKMUYECKUX 3AHAMUAX 10
* Buinonenus 0omauwinux 3a0aHuil 5
* CamocmoamevHoil pabomot 10
» Jauyumesl pepepamos 5
1-5 pybesrcnas KoHmpoibHas padboma 30
Hmozo 3a 1 mooye 0 50
Texyujan oyenka cryaenra B Teuenue 10-18 Henenu cocTout us: 0 20
* Boinonnenus 3a0aHuil Ha RPAKMUYECKUX 3AHAMUAX 10
* Boinonnenus 0oOMauHux 3a0aHul 5
* CamocmoamenvHoil pabomot 10
p Jauyumesl pepepamos 5
2-51 pybescHas KOHmpoibHas paboma 30
Hmozo 3a 2 modys
4 0 50
Hmozo 3a cemecmp 0 100

MeTtoanka (popMHpPOBAHUA Pe3yJbTHPYIOLIEH OLIEHKHU

B xone Texy1ero KoHTposst cTyaeHTbI MoryT Habpats 0-100 Gaos:
1 —s1 pyOexxHasi aTTecTalysl - MAKCUMAJIbHO S0 0a/110B; U3 HUX:
0 — 30 6amioB — TecTupoBaHKe B LIeHTpe TecTupoBanust COI'Y (Pl) ;

0 -20 GauoB — Tekywas pabora cryaenta (7))

2-s1 py0OeskHasi aTTecTALUSI — MAKCUMAJILHO S0 0a/1710B; U3 HUX:
0 - 30 SamnoB — TecTupoBaHue B eHTpe TecTrpoBanust COI'Y (Pz);

0 - 20 bamwioB — TekyIasi padoTa CTyAeHTa (Tz)

3a yCTHBIH OTBET HA HK3aMeHe CTYIeHT noay4aer 0-60 6aios.

CTyneHTsl, MONy4YHBINNE B XO/I€ TEKYIIEro H pyOesKHOro KOHTpous 56-100 Ganos,

ABTOMAaTHYCCKHU ITOJTYyHArOT «DK3aMeHy.

PesynpTupyrorias oleHka CKiiaabiBaeTcs o cootsercrByromei bPC ¢opmyne .

(T1 +T2)+ 0,5-(P,+P,+23)

IIxana uTOroBoM aKageMH4eCKOlN yCIEeBAEeMOCTH CTYJAEHTOB N0 JHCIHILINHE

Cucrema ouenok COI'Y
Cymma OasioB HazBaHue YucnoBoW 5KBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOpOLIO 4
56-70 YAOBJIETBOPUTEIILHO 3

OHCHI/IBaHI/Ie 0TBE€TA CTYACHTA HA SK3aMEHE




Xapaxkmepucmuxa omeema bannw

CtyneHT mnokaszan UCUEpIbIBAIOLINE TIyOOKHe 3HAaHHS BCEro MarepHuaia
MPOrPaMMbl, MOJIHO€ MOHUMAHHUE CYLIHOCTH M B3aUMOCBSI3M PACCMaTPUBAEMBIX
npoueccoB W sieneHuil. Ilpu 3TOM AOMKHBI OBITH MOJYYEeHBI  JIOTWYEeCKH | 55-60
MOCJEAOBAaTENbHbBIC, COAEPIKATEIbHbIE, MTOJHBIE, IPABUJIbHBIC U KOHKPETHBIE OTBETHI
Ha BCE BOMPOCHI YK3aMEHAIIMOHHOT O Ousera

Jlanbl mocnenoBaTeNbHbIe, MPABUIIBHBIE, KOHKPETHBIE OTBETHI HAa IOCTABJICHHBIC
BONPOCHL. OTBET U3JIOXKEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HAYKH. MOTYT OBITh
JONYILIEHbl HENOYEeTbl B ONPENENICHUM MOHATHUN, HCHPABJICHHBIE CTYIEHTOM
CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

49-54

JlaH MOJHBIA, Pa3sBEPHYTBIM OTBET Ha MOCTABJICHHBIM BOINPOC, MOKA3aHO YMEHHE
BBIICJINTH CYIECTBEHHBIE U HECYLIECTBEHHbIE NPU3HAKH, IPUYNHHO-CJIEICTBEHHBIC
cBsA3u. OTBET 4YeTKO CTPYKTYpUPOBAaH, JIOTHYEH, HU3JI0)KEH B TepMUHAX Hayku. | 43-48
OnHako nomMymeHbl HE3HAYUTENbHbIE OIIMOKH WM HEJOYeThl, HCIPABICHHBIC
CTYJ€HTOM C NOMOIIBIO «HABOASALINX)» BONPOCOB NPENOAABATENS.

CtyneHT moka3ajl HeAOCTATOYHO TMOJIHOE 3HAHHUE U IIOHUMAaHHE CYyIIHOCTU U
B3aMMOCBsA3U paCcCMATPUBACMbIX TTPOLUECCOB U SIBJIEHUIA OTACJIbHBIX BOIIPOCOB
NPOTrPaMMHOTO MaTepuana. B OCHOBHOM npaBUIIbHBIE U KOHKPETHBIE, 03 TpyObIx
OH_II/I6OK OTBETHI HA TOCTABJICHHBIC BOIIPOCHI, IIPHU OTBETAX HA OTACIIbHBIC BOIIPOCHI
HUMECKOT MECTO HEBHAUYUTECIbHBIC HETOUHOCTU B PACKPBITHU paCCMAaTPUBACMbIX
MPOLIECCOB U SIBJICHUI.

37-42

JlaH HeIOoCTaTOYHO MOJIHBI M HENOCTaTOYHO pa3BepHyThbi oTBeT. CTyHeHT He
CHOCO0EH CaMOCTOSTEIBHO BBIACTUTD CYIIECTBEHHbIE U HECYIECTBEHHBIC MTPU3HAKH
U [pUYMHHO-CNEACTBEHHble CBsi3U. CTyAeHT MOXXeT KOHKperusuposaThb | 31-36
0000IIeHHbIe 3HAHMS, AOKA3aB HAa MPHUMEPAaX MX OCHOBHBIE IMOJIOKEHHS TOJBKO C
NOMOIIBIO Mpenopaasaresst. PeueBoe opopmieHne Tpedyer NonpaBoK, KOPPEKLUHL.

JlaH HemonHBII OTBET, JIOTMKA W MOCJIENOBATEIbHOCTb U3JIOXKEHHS HUMEIOT
CylLIeCTBEHHblE HapyuieHus. JlomymeHsl rpyOble OMMOKKM TPH  ONpeneleHuH
CYIIHOCTH PAaCKpPbIBAEMBIX MOHATUI, TEOPHM, SIBJIEHUN, BCIEACTBUE HEMOHHMAHUS
CTYIEHTOM HX CYIIECTBEHHBIX M HECYLIECTBEHHBIX MPU3HAKOB U CBsi3eil. B oTBeTe
OTCYTCTBYIOT BBIBOIbI. YMEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS OO0OLIEHHBIX
3HaHUil He nokaszaHo. PeueBoe oopmienne TpedyeT monpaBoK, KOPPEKIHH.

20-30

JlaH HETONHBIA OTBET, MPEACTABISIOINNA COOOH pa3spO3HEHHbIE 3HAHUS IO TEME
BONPOCA C CYIIECTBEHHBIMH OLIMOKAMH B OMNpeneNeHusx. IIpucyTcTByrOT
(bparMeHTapHOCTDb, HEIOTUYHOCTD M3JI0KeHUs. CTYAEHT HE OCO3HAET CBS3b NAaHHOTO
NOHATHS], TEOPUH, SIBIEHUS C APYIrMMH OOBEKTaAMHM TUCHMILIMHBL. OTCYTCTBYIOT
BBIBOZABI, KOHKpETHM3aLusl WU JOKA3aTeJbHOCTb H3JIOKEHUs. Pedyb HerpaMoTHas.
JlonomHUTENbHBIE W YTOUYHSIOUINME BOMNPOCHI MPENOAABATENsl HE MNPUBOAAT K
KOPPEKLUN OTBETA CTYIEHTA HE TOJBKO Ha MOCTABJIEHHBIN BONPOC, HO U HA APYrUe
BONPOCH! AUCLUIIIINHBL

He MOJIYYCHbI OTBCTHI IO 0a30BbIM BOMpPOCaM JUCHHUILITUHBI 0

IMoka3aTenu u KpUTEPUHU OLICHMBAHUSI KOMIIETEHUHH HA Pa3JIMYHbIX 3TANAX UX
¢dopmupoBaHusl, ONUCAHUE HIKAJ OLICHUBAHMS

Yposennb chopmupoBanHocTu kKomnereHunid OIK-3 u IMK-1

«Munumansvnuit «Munumansnuil «Cpeonuii yposenu » «Bvicoxuit
ypoeens » (Menee 55 YPOBeHb » (71-85 b6annos) YPOBeHb »
oannos) (56-70 b6annos) (86-100 6annos)




Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cghopmuposansi. cghopmuposansi. cghopmuposansi. cghopmuposansi.
3Hanuss ~ oTCyTCTBYIOT, | Chopmuposansl 6a3oBbie | 3HAHUS oOmmpHbIe, | 3HAHUS TBEPIbIE,
YMEHUSI WM HaBBIKM HE | CTPYKTYpbI 3HAHUH. CHCTEMHBIE. apryMEHTHPOBaH
copMHpPOBaHBI. YMmenuss (¢parmeHTapHbI | Y MEHUS HOCSIT | HBIE,
u HOCSIT | pEIPONYKTHBHBIH BCECTOPOHHUE.
pPenpoOnyKTUBHBIN Xapakrep, YMeHHs yCneurHo
Xapakrep. NPUMEHSFOTCSI K | IPUMEHSIOTCS K
JleMoHCTpHUpYeTCs PELIeHHIO TUTIOBBIX | PELICHUIO KakK
HU3KHUN YPOBEHD | 3alaHUM. TUINOBBLIX, TaK H
CaMOCTOSITEIbBHOCTH JleMoHCTpHpyeTCs HECTaHAAPTHBIX
NPAaKTUYECKOTO HAaBbIKA. | JOCTATOYHBIA YPOBEHb | TBOPUECKHUX
CaMOCTOATENbHOCTU 3a1aHUN.
YCTOWYHUBOTO JlemoHCcTpUpyeTC
NPAaKTUIECKOTO S BBICOKHI
HaBBIKA. YPOBEHB
CaMOCTOSITENIbHOC
TH, BBICOKAsI
alanTUBHOCTD
MPaKTUYECKOTO
HaBBIKA
Onucanne KpuTepues OLIeHUBAHUS
Obyuarowuiics Obyuaiowuiics Obyuarowuiics Obyuarowuiics
demMoHCmpupyem: demMoHCmpupyem: demMoHCmpupyem: demMoncmpupyem:
CYIIECTBEHHBIE MPOOENbl | 3HAHUS TEOPETUUECKOTO | 3HAHHE U IOHUMAaHNe riyOokue,
B 3HAHMSX Y4eOHOTO MarepHana, OCHOBHBIX BOIIPOCOB BCECTOPOHHHE U
MaTepHana; HETIOJIHbIE OTBETHI HA KOHTPOJIPYEMOTO apryMEHTHPOBaH
TOMYCKAKOTCS OCHOBHBIE BOIPOCHI, 0o0BpeMa MPOrPaMMHOTO | HbIE 3HAHHS
NPUHLUITHATbHBIE OmuOKH B OTBETE, MarepHana, POTPaMMHOTO
OMOKH NPU OTBETE HA HEIOCTaTOYHOE TBEP/IbIe 3HAHUS MaTepuana;
OCHOBHBIE BOIPOCHI NOHUMAaHHE CYIITHOCTH TEOPETHUYECKOTO MIOJTHOE
ounera, OTCYyTCTBYyeT U3JIaraeéMbIX BOTIPOCOB, Marepuana. NOHUMAaHHe
3HaHUE U TIOHUMaHHUe HEYBEPEHHbBIE U CIOCOOHOCTh CYIIHOCTH U
OCHOBHBIX MOHATHUH U HETOYHbIE OTBETHI HA yCTaHABJIMBATH U B3aUMOCBSI3H
KaTeropuii, JOTIONTHUTEIIbHBIE OOBSICHATD CBSI3b paccMaTpuBaeMbl
HETIOHNMaHHUE CYyIHOCTH | BOIPOCHI, NPAKTUKH U TEOPHUH, X TIPOLIECCOB U
TOTOTHUTEIBHBIX HEIOCTaTOYHOE BBISBJISITh SIBJICHHI, TOYHOE
BOIPOCOB B PaAMKax BJIA[ICHHE JIUTEPATYPOH, | MPOTUBOPEUHS, 3HaHHUE OCHOBHBIX
3amaHui Onnera; PEKOMEHIOBAHHOMN npobsIeMbl 1 MOHSTUH B
OTCYTCTBUE YMEHUS IPOrPaMMOit TEH/ICHLIUHN Pa3BUTHSL, paMkax
BBIMOJIHSTD IUCHIHTUIHHBL, NPaBUJIbHBIE U 00CyKIaeMbIX
NPaKTUYECKUE 3a0aHus, | yMeHue 0e3 rpyOnix KOHKpPETHBIE, Oe3 3a/1aHul;
MPEeIyCMOTPEHHBIE OIMOOK pemaTh rpyObIxX OmHUOOK, CroCOOHOCTH
IPOTrPaMMOi NPAaKTUYECKHE 3aJaHNs, | OTBETHI HA yCTAHABJIUBATH U
IOVCLUTUIAHBL, KOTOpBIE CIIeNyeT MIOCTaBJICHHBIE OOBSICHATD CBSI3b
OTCYTCTBHE TOTOBHOCTH | BBINIOJHHTb. BOTIPOCHL, NPAKTUKU 1

(crocobHOCTH) K
AUCKYCCHU U HU3KYIO
CTCIICHb KOHTAKTHOCTH.

yMEHHE peliaTh
MIPaKTUYECKHE 3aaHus,
KOTOpBIE CIeAyeT
BBINOJIHUTE;

TEOpUH;
JIOTHYECKH

NOCJIEeI0BATENbH
ble

2




BJIaJiEHHE OCHOBHOM conepKaTebHbIE,
JIUTEPaTypoi, KOHKPETHBIE U
PEKOMEHIOBAHHOM HCYEPIIBIBAIOIIHE
IpOorpaMmon OTBETHI HA BCE
JUCLIUIIIUHEL, 3amaHus Ounera,
HaJInuMe COOCTBEHHOH | a TakkKe
000CHOBAHHOM JIOIOJTHUTEJIbHBIE
MO3ULIUU MO BOIPOCHI
obcyKIaeMbIM 5K3aMEHATOPa,
BOITPOCAM. YMEHHUE pelaTh
BO3MOJKHEI MPAKTUYECKHE
HEe3HAYUTEJIbHbIE 3aJIaHusI,
OTOBOPKH U cBoOOIHOE
HETOYHOCTHU B HCIIOIL30BAaHUE B
PaCKPBITHH OTIEIbHBIX | OTBETAaX Ha
MOJIOXKEHUIN BOIIPOCOB | BOMPOCHI
Owunera, MPUCYTCTBYET | MAaTEPHAJIOB
HEYBEPEHHOCTH B PEKOMEHIOBAaHHO
OTBETax Ha i OCHOBHOM U
JIOTIOTHUTEJIbHOM
JIUTEPATYPHL
Onenka Onenka Onenka OueHka
«HEYJIOBJIETBOPUTENILHO» | «YAOBJIETBOPUTEIBLHO «XOPOIIO» COTJIUYHO»

e U e

D = = e e e e e e = = \D
O VWO~ WnN DA WN— O

[\®)
—

22.

23.

Bonpocs! k 3k3ameny 1 cemecTp

Paccrosinne Mexxy AByMsl TOUKAMHU.
YpasHeHue nuHUN. HekoTopble 31€MEHTapHbIE 3a0a4H.
YT110B0O# KO3 PUIMEHT NPSIMOH.

YpaBHEHUE MPSIMOIL C YIIIOBBIM KO3 (ppHurmeHTOM.
O01ee ypaBHEHUE MPSIMOH.

Yroa Mexay AByMsl IPSIMBIMHU.

Ycnosue napanienbHOCTH U NEPHIEHUKYISIPHOCTH MPSIMBIX.
YpaBHeHHE NPSIMOH, NPOXOAALIEH Yepe3 NaHHYI0 TOUYKY B JAHHOM HaINPaBJICHUH.
YpaBHeHUE NPAMON, NPOXOASALIEN Yepe3 IBE JaHHbIE TOUKHU.

l'aycca.

IPOCTPAHCTBE.

Yron wMexay mJIOCKOCTSAMM,

ILJIOCKOCTEN

. BeKTOpbI Ha MJIOCKOCTU U B IPOCTPAHCTBE
. [lnuHa 1 HanpaBaeHUEe BEKTOpA.

. IIpoexuus BEKTOpa Ha OChb.

. PaznoskeHune BexkTopa mo 0asucy.

. CxansapHoe Npou3BeieHl e BEKTOPOB.

. BexTopHO€ npon3BeneHue BEKTOPOB.

. OcHOBHBIE CBEIEHUsI O MaTPULIAX.

. Onepanuu Hag MaTpUIIAMH.

. Onpenenurenyu KBaApaTHBIX MaTPHULL.

. CBoiicTBa onpeneanTeNnei.

. CucreMbl nuHEWHBIX ypaBHeHHH. Meton obOparHoit marpunel. @opmynel Kpamepa. Meton

ITpsimast B mpocTpancTee. O01Iee ypaBHEHNE, TAPAMETPHUECKOE YPaBHEHHUE.

. Obuiee ypaBHeHHE TUIOCKOCTH. YaCTHBIE CIydad PACIOJIOXKEHHUsS IUIOCKOCTH B KOOPIMHATHOM

yCIIOBUSl TApAJUIEIbHOCTH U MEPHEeHAUKYISIPHOCTH  ABYX




24.
25.
26.
27.
28.
29.
30.

31

39.
40.
41.
42.
43.
44.
45.

(9%

12.

13

18.
19.
20.

BsanmHoe pacrionoskeHue ABYX MPSIMBIX B MPOCTPAHCTBE. Y TOJ MEXKTY MPSIMBIMH.
IlonaTHe MHOXKECTBA.

AOcomoTHas BETUUMHA JeHCTBUTENBHOTO Yhcia. OKPeCTHOCTh TOUKH. .

IMonsrtre pynkunu. CriocoOw! 3anaHus PyHKLINH.

[TousiTe HesIBHOMW, OOpaTHON U CIIOKHOU (PyHKIIUHA.

IIpumeHeHne GyHKIMIA B 9KOHOMUKE.

IIpenen 4ncnoBO MOCIEAOBATENBHOCTH.

. Ipenen pyHkunn B 6eCKOHEUHOCTH U B TOUke. OTHOCTOPOHHUE TIPEEbI.
32.
33.
34.
35.
36.
37.
38.

beckoneuHo Manble BeTnunHBL BeckoHeUHO OOJbIINe BETUYHUHBI.
OcHOBHbBIE TEOPEMBI O Ipenenax.

JlBa 3aMevaTeIbHbIX Ipeaesa.

HenpepsiBHOCTh QpyHKIIMN. HekOTOpBIE CBOHCTBA HENMPEPBIBHBIX (DYHKIIHA.
Touku paspsiBa QyHKLINH.

Brruucnenue npenenos. PackpbiTue HEONPEAEIEHHOCTEM.

3amaua o mnpousBoAMTENbHOCTH. (Cxema BBIMUCIEHHUs Mpou3BoAHOW. OCHOBHBIE MpaBHIIA
mddepeHpoBaHUT. IKOHOMUYECKHI CMBICI TPONU3BOIHOMN.
[IpousBoaHas HesIBHOH, 0OpPaTHOM U CIIOKHON (PYyHKLINH.
IIpasuno Jlonurans.

YcoBHe MOCTOSTHCTBA, BO3PACTAHUS M yObIBaHUS (PYHKLIUH.

DxctpemyMm pyHkunn. Haubospinee n HanMeHbInee 3HaUeHUsT QYHKIUH.
BeinyknocTs 1 BOrHyTOCTh rpaduka GyHkunu. Touku neperuda.
OOmast cxema uccnenoBanus (yHKIMH U IIOCTPOEHHUE ee rpaduka.
Huddepenunan GyHxmm.

Bonpocs! k 3k3aMeHy 2 cemecTp

ITepBooOpaznass  ¢ynkumu.  OmnpeneneHue  HeompeneneHHoro  wmHrerpana.  CBoiicTsa
HEOIpeaeNeHHOro nHTerpana. Tabmuia nHTerpaios.

Mertons! nHTErpUpoBanus. HTErpupoBaHUE HEKOTOPHIX TPUTOHOMETPUUECKUX (DYHKIIHHA.
Onpenenenue omnpeneneHHoro uHrerpaina. Ero reomerpuueckuili U 5KOHOMHYECKMH CMBICH.
OCHOBHBIE CBOICTBA ONMPEAEICHHOTO HHTErpaa.

Dopmyna Hrerotona-Jletibanua. MeTtox HMHTErpUpOBAaHUS TOACTAHOBKOH U MeTOX
HMHTETrpUPOBAHUS 110 YaCTsM JJIsl ONIPEEICHHOrO HHTerpaa.

HecoGctBennbie unTerpans! 1-ro poza.

HecobcTBeHHBIE HHTETPAJIBI 2-TO POJA

HexoTopble npuioxeHus ONpeeeHHOro HHTerpaa.

Huddepenunansubie ypasHerus. OOmme MOHATHSL.

Huddepenunanbubie ypaBHeHust 1-ro mopsnka. uddepeHunanpable  ypaBHEHUs C
pa3aensoIUMUC IEPEMEHHBIMH.

. Onnoponubie nudhepeHnanbHble ypaBHEHUs | -ronopsiaka.
. JIuneitaple omHOpOAHbIE nubdEpeHIHANbHbIE YPaBHEHHUS 2-TO TOPSOKa C TMOCTOSHHBIMU

ko3¢ punmeHTamu.
DyHKIIUN HECKOJIBKUX nepeMeHHbIX (PpHM). OCHOBHBIE TOHSTHS.

. Ilpenen u HenpepbIBHOCTD (PHIT.
14.
15.
16.
17.

UYacTHble npousBoaHble U auddeperunarn GHm.

DxcTpemMyM (QHIIL

Haubonbuiee n HauMeHblnee 3HaUeHUs GUIl. Y CIOBHBIN 3KCTPEMYM.

Uucnosele psabl. OcHoBHble MOHATHS. CXoauMMOCTh psina. Hekoropble CBONMCTBAa YHCIIOBBIX
PSOOB.

HeoOxoanmeblil mpu3HAK CXOAMMOCTH psina. ['apMOHUUYECKUH psif.

JlocTaTo4yHBIE MPU3HAKU CXOAUMOCTH PSIIOB € MOJIOKUTEIbHBIMU YJIE€HAMU.

Crenennble psinpl. [lpuMeHeHne psaoB B IPUOIMKEHHBIX BBIYUCICHUSX.



21. DnemMeHTbI TeOpHH QYHKIIMH KOMIUIEKCHOT'O IEPEMEHHOTO.
IIpumepHbIe 3a0aHUS AJ151 KOHTPOJIbHBIX padoT

YpaBHeHHe JIHHUH HA MJIOCKOCTH
Ipumep. Haittu ypaBaeHne npsiMoii, npoxonsmeii uepe3 Touku A(1, 2) u B(3, 4).

X—x -
Ipumensist popMyty I b , TIOJTyYaeM:
X=X Vo=
4-2
-2= x—1
y s * D
y—2=x-1
x-y+1=0
Ipumep. 3amano obmee ypaBHeHue npsiMod x—y+1= 0. Haiiftu ypaBHeHHe 3TOH mpsiMOl B
OTpe3Kax.
c=1-2+2-1, a=-1, b=1
I 1
Ipumep. CoctaBuTh ypaBHEHHE NPsIMOH, mpoxomsmed depe3 Touky A(-2, -3) u Hawano
KOOpPJUHAT.
v o X5 Y= A A
paBHEHUE NMPSIMON UMEET BU! = ,Tnex; = y1=0;, xa=-2;y2=-3.
X, =X% Vo
x-0 = y—O; i:l; 3x-2y=0.
-2-0 -3-0 -2 -3

Ipumep. Onpenenuts yroa Mexay OpsAMbIMu: y =-3x +7; y=2x + 1.
2-(3)
ki =-3; k=2 tgp=|———==1;, o=n/4
: ’ 50 ‘1 Y
Hpumep. Jansr Bepumasl Tpeyroapauka A(0; 1), B(6; 5), C(12; -1). HaiiTn ypaBHeHHE BBICOTHI,

npoBefeHHON 13 BepiiuHbl C.

-0 -1
Haxonum ypaBHeHue cTopoHbl AB: k- y—;

=——, 4x=06y-6;
6-0 5-1 4

d

6
2

2x -3y +3=0; y:§x+l.

Hckomoe ypaBreHue BbicOThI UMeeT Bua: AX + By + C=0mmmy =kx +b.

3 3
k = B Torna y = —5x+b. T.x. BbIcOTa MpoxoauT depe3 Touky C, TO ee KOOpAUHAThI

3 3
YAOBJIETBOPSIOT JAHHOMY YpaBHEHMIO: —1 = —512 +b,otxkynab = 17. Utoro: y = - x+17.

Otset: 3x +2y-34=0.
J151 CAMOCTOSITEIbHOTO PelleHHs:

CocraBuTh ypaBHEHHUE MPSIMOH, Npoxoasei yepe3 Touky A(5;1) mox yriaom 45° k ocu Ox.

Hana mpsimast 2x +5y—1=0. CocraBUTh ypaBHEHHE MPSIMOMN, MPOXOAALIEH depe3 Touky M(-
1;3)

Hanbr BepmmHbl TpeyroipHuka A(-1;3); B(3;-2) u C(5;3). CoctaBuTh ypaBHEHHE BBICOTHI,
OMYyIIeHHON U3 BepliuHbl A Ha cropoHy BC napasnenbHO JaHHON NpsIMOI.



Hanbl BepmmHbl TpeyrombHuka: A(3;0), B(-5;6) u C(-4;1). Onpenenutb ATUHY MEIHAHBI,
npoBefeHHON 13 BepiiuHbl C.

Hanbl BepmmHbl TpeyrombHuka: A(3;5), B(-3;3) u C(5;-8). Onpenenutb AMMHY MEIHAHBI,
npoBefeHHOMN 13 BepinuHbl C.

Haiitu yrnoBbie ko3(pHUHEHTBI MNPAMBIX U ONPENeNUTb, KaKUe M3 HaHHBIX [MPSAMBIX
NEePIEHANKYISAPHBL TPSAMOA 2x—y+3 =0 D)4x+8y+17=0; 2)4x—-8y—11=0; 3)

1 x y
=——Xx+6; )y=-"2x-75—+==1
y=-3 )y T
Hanbr BepmmHbl TpeyroipHuka A(3;0); B(-5;6) u C(-4;1). CoctaBuTh ypaBHEHHE BBICOTHI,

OMyIIeHHOHN u3 BepiuHsbl C.
Hanbl Touku A(2;4) u B(-2;6). Haiitu cyMMy KOOpIHHAT cepeauHbl oTpe3ka AB
3anucaTh ypaBHEHHE NPSMOM, poxopsiiei yepe3 Touky A(-3;3)

Kpussbie 2-ro nopsinka

IIpumep. HaliTu KOOpAMHATEI LIEHTPA U PAANYC OKPYKHOCTH, €CIIA €€ YPaBHEHHUE 3aJaHO B BUJE:
2x% +2y* —8x + 5y — 4 =0.
JIis HaXOXKIAEHUs KOOPAWHAT LIEHTPa U PaaAnyca OKPYKHOCTH JaHHOE YpaBHEHHE HEOOXOIMMO
MPUBECCTHU K BUY, YKA3aHHOMY BBIIIC B m.9. I[J'If[ 3TOT'O BBIACIIUM IMOJIHBIC KBAAPAThI:
X*+y*—4x+2,5y-2=0
X —4x +4 -4 +y*+2,5y +25/16 - 25/16 -2 =0
(x —2)*+ (y + 5/4)* —25/16 -6 =0
(x —2)* + (v + 5/4)* = 121/16
Ortcrona maxogum O(2; -5/4); R=11/4.
IIpumep. CocraButh ypaBHeHue 3yunca, ecinu ero ¢okycer Fi(0; 0), Fx(1; 1), Oompimas och

paBHa 2.
2 2

YpaBHEHHE DIUTAICA MMEET BUA. — + Z_Z — 1. PaccTosme Mexy hokycamir:
a
2c= \/(1—0)2 +(1-0)* =+/2, Takum o6pazom, a° —b*=c? =1

110 YCIOBHIO 2a = 2, cenoBatenbHo a= 1, b= va’ —c¢* =+/1-1/2 = V272

2 2

Y

Hroro: —+-——=1

1° 1/2
IMpumep. CocTaBuTh ypaBHEHWE THMIEPOOJBI, €CIM €€ JKCHEHTPUCUTET paBeH 2, a (POKyCHI

2 2
COBMANAIOT C POKyCaMH 3JUTUTICA C YPABHEHUEM % + % =1.
Haxonnm ¢oxycHoe paccTosiHue *=25-9=16.
JList rtunepOoIIbL; =a’+b’=16, e=c/la=2; c=2a; =4a’  a*=4;
b*=16-4=12.
2 y2

Hroro: VT =1 - uckomoe ypaBHeHUE TUTIEPOOITBI.

Ipumep. Ha mapabone y2 = 8X HANTH TOUYKY, PACCTOSTHUE KOTOPOU OT TUPEKTPUCHI PABHO 4.
U3 ypaBHeHust napaboJisl moxydaem, 4yTo p = 4.

r =X + p/2 = 4; cnenoBaTeIbHO:

x=2; y*=16; y=+4. Hckomsle Toukn: M (2; 4), My(2; -4).



,)IJ'IH CAMOCTOATEJBHOIO PCIICHUSA:

2 2
Onpenenutsb MOJyOCH, KOOPAUHATHI (POKYCOB U 3KCLEHTpUcHTEeT 3jutunca 3x° +4y  —12=0

CocraBuTh KAHOHUYECKOE YpaBHEHNE TUNepOOIIbl, npoxoasimeit uepes Touku A(2;1) u B(-4; J7 )
HaifTu LeHTp u pamguyc okpysxkHocTH X~ + 3 +4x+12y+15=0

2 2 o
CocTaBuTh KaHOHHUYECKOE ypaBHeHue syumnca 9x” +25y° —225=0. HaiiTu 3KCLEHTPUCUTET

SJUTUIICA.
2 2

Haiit paccrosinue Mexxny gpokycamu rurepOodibl P Yo

36
HaiiTi acuMITOTHI TUIepGOIBL, 3a1aHHOM ypaBHeHHeM 4x° —9y” =36
Onpenenurenu U MAaTpPUILBI

1 0 3 1 -1
Ilpumep.  Hanwel matpuupl A = |2 4 1|, B=|3|,C=| 2 | uuucno oo = 2. Haittu
1 -4 2 2 1
A'B+aC.
1 2 1 1 2 1 1 1-1+2-3+1-2 9 -2
Al=|0 4 -4/, ATB=[0 4 —4||3|=|0-1+4.3-4.2|=| 4 |aC=| 4
31 2 31 2 2 3-1+1-3+2-2 10
9 -2 7
: AB+aC=1| 4 |+ 4 |=|8 |.
10 2 12
1
Hpumep. Hatitu npoussenenne matpun A= |4 | uB = (2 4 l).
3
1 -2 1-4 1-1 2 4 1
AB=[4](2 4 1)=|4-2 4-4 41|=[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
IIpumep. Berancnurs onpenenurens MaTpupt A= |0 -2 3
3 1 1
1 2 1
-2 3 0 3 0 -2
0 -2 3:1-‘ ‘—2-‘3 l+1"3 ‘:(—2-1—1-3)—2(0-1—3-3)+(O-1+3-2):=-5+
31 1
18+6=19.

1 2
Ilpumep. /lana marpuna A = [3 4} , HaiiTH 0OpaTHYIO Al

det A=4-6=-2.



My=4;  Mpp=3; M= 2; M;y=1
X11— -2; X12— l; X21— 3/2; X22= -1/2

-2 1
Taxum oOpasom, A'1=[ 2} .

3/2 -1/

Ilpumep. OnpenenuTb paHT MaTPULIbL.

1 0 0 0 5
1 0 00 5 1 5 1 5

0 00 0 0]~ ~ , =11-10=120=> RgA =2
2 0 0 0 11) (2 11 2 11

2 00 011

,)IJ'IH CAMOCTOATEJBHOIO PCIICHUA:

Haiitn anrebpanueckiie JOMONHEHHS 3JIEMEHTOB 3-T0 CTONOIa MaTPHULIBI

2 -1 1
A= |0 1 -2
1 0 1
Bpruaucaute onpenenuTenn, pa3iokuB €ro no 3JIeMeHTaM 2-i CTPOKU
1 2 -3
A=3 -1 4
2 0 -2
1 2 01 1
Haiitu npoussenenue matpuy A=|3 4 ,B=|1 0 -1
5 6
YTIpoCTUTh W BBIMUCITUTH OMPENEITHTEIh
2 -1 3
A=|1 4 1
-1 2 0
3 57
Onpenenuts panr Mmatpuiel. | 1 2 3
1 35
1 21 3 4
Onpenenutsb panr matpuubl. |3 4 2 6 8 |~
1 21 3 4
01 -1
Haiiti matpuity, obparayro nansoit A={1 0 2
32 0
1 2 -1
Berucants A% e A=| 3 -1
-2 -3 0

Brraucnute matpuny D=ABC, rne



32 —1 2
A=/1 1 2| B=[1], C=(0 0 5)
30 3 1

Pemenue cucrem JIMHEHHBIX YPABHEHUH

Ipumep. Pemnts crcteMy ypaBHEHHUH METOIOM OOPAaTHOIN MaTpPHUIIBL:

5-16+11
1+32-33 |=E.
4+48-22

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 oOpaTHyrO MaTpuily Al
5 -1 -1
A=detA=1[1 2 3|=5@-9)+1(2-12)-1(3-8)=-25-10+5=-30.
4 3 2
M11:2 3:-5; Mz, ‘_l _1‘21; M31:_l _1‘ =-1
3 2 3 2 2 3
M= =-10: hbz—‘s _wzla My = _WZIQ
4 2 4 2 1 3
M13:l 22—5; 1\/[23—‘5 _1‘219; M33—5 _l‘zll;
4 3 4 3 1 2
al=s5  al=ss al=gs Lol
L 10 L 14 L, 16 N 1 7 8 |
BT T g AT s 1|
al= al=tn al=-in % 3
30 30 30
CnenaemM mpoBEpKY:
5 1 1
s -1 -1 30 30 30 25+10-5 5+14-19
AAT=|1 2 3|10 Mo 1 hg ahiis 1-28457
30 30 30 30
4 3 2) 5 19 11 20-30+10 4-42+38
30 30 30
Haxonum matpuny X.
o1 15,1416
6 30 30 0 6 30 30
X=|y|=A'B= A I 14 _10_%+% =
3 15 15 3 15 15
: o1 | Ue) 1266 176
6 30 30 6 30 30




Hroro pemenus cuctemsr: X =1,y =2,z = 3.
Ipumep. Haiitu pemenue cuctemMsl ypaBHeHui o popmynam 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
A=14 2 3| =(28-48)-(42-32)=-20-10=-30.
16 3 2
x1=AI/A=1;
5 0 -1
A=11 14 3| =528-48)-(16-56)=-100 + 40 =-60.
4 16 2
X2 =A/A=2;
5 -1 0
As=11 2 14 =5(32-42)+ (16 -56)=-50-40=-90.
4 3 16
x3 = A3/A =3.

Kak BuUnHO, pe3ysbTaT COBNAJAET C PE3YyJbTAaTOM, IOJYyUYE€HHBIM BBILIE MATPUYHBIM METOAOM.
IIpumep. Pemute cucteMy nuHENHBIX ypaBHEHUN MeToaoM ['aycca.

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

CocTaBuM pacIIUpEeHHYIO0 MaTPULy CUCTEMBI.

2 1 -1 5 1 -2 3 -3 1 -2 3 -3 1 -2 3 -3
A*=|1 -2 3 -3(~12 1 -1 5 |~0 5 -7 11|~|0 5 =7 11
7 1 -1 10 7 1 -1 10 0 15 -22 31 O 0 -1 -2

Takum 00pa3om, UCXOHAS CUCTEMA MOXKET OBbITh MPEICTaBJICHA B BHIE:
X, —2x, +3x;, =3
5x, =7x; =11 , OTKyJAa nojiy4daeMm: X3z =2;xp=35;x;=1.
—X; =2

,)IJ'IH CAMOCTOATEJIBHOIO pCIICHUA:

Peumts cucremer Mmeronom ["aycca, mo ¢popmynam Kpamepa u meronom oOpaTHOH MaTpHLIBL.
S5x—y—-z=0
x+2y+3z=14
4x+3y+2z=16



x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6
BekTopnl
Mpuwmep. Haiim (5@ +35 )24 - b ), ecmn |d =2, |B[=3, dlb.

106-G-5d-5+6d-b-35 -5 =10[a] ~3b =40-27=13,

a-b=0.

—

Hpumep. Haiitu yron Mexxay BeKkTopamu d l;,ecmxl &':7+2j+3l;,b:67+4j—2l;.
Te d=(1,2,3), b=(6,4,-2)
G-b=6+8-6=8:
A =ViTa+9 =& [5|=V36+16+4 =56
8 4 2

8
V14456 2414414 14 7

Hpumep. Haiitu ckasipHOe mpousBeneHne BeKTOpoB 2d +3b +4¢ u 5d+6b +7¢, ecnu

d=1, [p|=2. =3 a5 pre ="

2
CosQ = Q= arccos;.

arb=a~c=b"c ZE.

(2G+3b + 43 )(5G+6b +7¢)=10G-G+12G-b +14G ¢ +15G-b +18b -b +21b - +

2

Y203 -G+24b-C+28¢-6=10G-0+27G-b+34G-C+45b -G +18b -b +28C-8=10 +

+27+ 51+ 135+ 72+ 252 =1547.

Hpumep. HaiiTi BEKTOPHOE MPOM3BENEHNE BEKTOPOB d = 27 + 5] + ku
b=i+2j-3k.

a=2,51; b=(1,2,-3)

5 - . -
=171 +7j -k .
J--rm

Ipumep. JlokasaTb, 4YTO BEKTOpbI d=7i —3] + 2k, b=3i- 77+ 8ku c=i- j +k

KOMIUIaHAPHBI.
I -1 1 I -1 1
3 -7 8|~|0 —4 5 |, T.K. BEKTOpHI JHHEHHO 3aBUCHMBI, TO OHI KOMIUIAHAPHBI.
7 -3 2 0 4 -5
Ilpumep. Hailitu nuowaap nOapauieJorpaMma, IOCTPOEHHOIO Ha  BEKTOpax

G-+3b; 3a+b,ecnu ‘c?‘:‘l;‘:l; arb =30°
(G+3b)x(3d+b)=3dxd+dxb+9bxd+3bxb=—bxd+9 xd=8bxd
S = 8lbdlsin 30" = 4 (ex?).

JJ1si CAMOCTOAITEJIbHOTO PeIIeHHS:
— — —
Haiitu nnuny Bektopa a =3i—4j



JIaHbI BEKTOPBI d = (— 3;4;1) ub= (l;l;l). Haiitn ckanspHOe NpOU3BENEHNUE BEKTOPOB

JIaHbI BEKTOPBI 2 = (— 2;3;4) u Z = (1;1;0). Haiitn BEKTOpHOE NPOM3BENEHUE BEKTOPOB
JlOKa3aTh, YTO BEKTOPI d = —i +3j +2k , b =2i —3] —4k u & = -3i +12j + 6k
KOMILJIAaHAPHBI.
Brraucnute miommans TpeyronbHauka ¢ BepmuHamu A(7,3,4), B(1, 0, 6),C(4, 5, -2).
Haiitu yron mexay BEKTOpaMu d u b , ey d=2i + j — 3k, b =20 + 4 — k
IIpenen n HenpepbLIBHOCTH (PYHKLHH

. . x*—1+Inx
Ipumep: Haiitu npenen lg} e,
Kak BUIHO, TP MOMBITKE HETTOCPEICTBEHHOTO BBIUMCIICHHUS TIPEAea MMoIydaeTcs

0
HEOMPECACIICHHOCTD BUA 6 . CDYHKLII/II/I, BXOAAIIUEC B UNCJIHUTECIIb 1 3HAMCHATECIIb ,[[pO6I/I

YIOBJIETBOPSIIOT TpeOOBaHUSIM TeopeMbl JlonmuTais.

1
Fx)=2x+—;  gx)=¢"
X
2x+l
limf'(x): X:2+l:§.
1 g'(x) e’ e e’
Ipumep: Haittu npeaen Jlgr;w
e* —1
3
'(x)=- ; "(X)=e* —;
f'0) — g'(x) =
. 2x° -2 2
lim| — 3 = =—.
xo0 O+1)-1-(-3) 3

(1+ xz)ex (-3)
Ecnu npu pemmennn nmpuMepa nocie npuMeHeHusl npaBuiia JIomuTasi monbITka BBIMUCITUTD
MIPeJIeT OMSITh MPUBOANT K HEOTPEAESIEHHOCTH, TO MPaBmIo JlomuTtassi MOXeT ObITh MPUMEHEHO
BTOPOI pa3, TPETUH U T.J. TOKa He OyeT MOoJy4YeH pe3yibTar. ECTeCTBEHHO, 3TO BO3MOXKHO
TOJILKO B TOM CJIy4ae, €CJIM BHOBb MOJyYeHHbIE (DYHKIIMH B CBOKO OYEPEIb YAOBIETBOPSIIOT
TpeboBaHusIM Teopembl JlomuTais.

X

2

o . X
Ipumep: Haittu npenen lim :

w0 x4 et
2 1
f'(x):e2(1+§x); g'x)=1+e";
12 12 x> 132
"(x)==e?+—e? +=e? =—¢e%(4+x); "(x)=e",
Jr)=et+zet+ PR g"(x)
1 = 1
—e?(4+x) —(4+x)
lim=4— —lim4
X—>00 e X—>00 st
eZ
1 1 = 1
"(x)=—; "(x)=—e?; lim =0;
RO &)= lim

[\
[
[SHIEY



2

. . X
Ipumep: Haiitu mpenen lim ——.

Xx—0 2
’ ’ 2x : X o0
S'(x)=2x, g'(x)=2e",; lim —— = —;- mosjy4unu HeonpeneaeHHoCTh. IIpuMensem
x>0 @ o0
npasuio Jlonurans ewe pas.
. 1 1
[r0=2  gx)=4e" lim ——=—=0;
x>0 Do 0

ﬂ./l}l CAMOCMOAME/IbHO20 PeHiCHUA

20X +2-3x*+4

3 2

Haiitu Iim

x>0 3x7 —x
x> —x+2
Hatitu lim :
e 0x? +l4x° —1
72x _ 53x
Haiitu lim

x>0 2x — arctg3x

HuddepennuaibHoe HCUHCTEHUE.
IpousBoanas
Hpumep. Haittu npoussonnyto GyHkimu f(x) = (x° +3x)***
ITo mony4eHHoit BbIIE GOPMyJIe TTONy4daeM: # = x° +3x;, Y =XCOSX,
[IpowusBonubie >TUX QyHKUMA: 2" =2x+3; V' =cosx—xsinx;
OxoHYaTeIbHO:
f1(x) =xcosx-(x* +3x)" " (2x +3) + (x* +3x)" ™" (cosx — xsin x)In(x* + 3x)

. X X
Hpumep. Haittu npoussonHyto pyskumu y = Intg ———
2 sinx
, 1 1 1 sinx—xcosx 1 Sin X —XCcosx Sinx—sin X+ XCcosx
X X 2 sin” x . X X sin” x sin” x
1g— cos” — 2sin —cos—
2 2 2

_ xcosx

sin” x
Tpumep. Haittu npoussonsyto Gyukumu ¥ = x2e* Inx
y' = (xze’“2 )' Inx+x%” L= (er’“2 +x%e” Zx)ln x+xe” =2xe" (1+x*)Inx+xe* =
X Jna
= xe* (1+2Inx+2x*Inx)
CAMOCMOAMETbHOZO PEULeHUSL
Haittu nponsBogHyro: y = ctg\/;
Haittu nponssonHyro: ) = tg(x + 3)
Haiitu mpoussofnyro: y=6""
Haiiti mpousBopHyto: y =sinx-e”
Haritu mpoussonnyro: y = (2x + 3)3
Haiitu npoussoanyo: y = log, (In” x).

4
Haiitu npoussoaayro: ¥ = (COSX)” .

Haittu npoussonnyio: y = arcltg(V x +2).
IIpuioxkenust NPOU3BOAHOM.



. x2+2x-1
Ipumep. HaiiTu acHMITOTHI ¥ TOCTPOUTD TpaduK GYHKIUH ) = ——————
x

1) Beprukanpable acuMnTotsl: y—>+to x—0-0: y—>-00  x—0+0, cnemoBatenbHo, X = 0-

BEPTUKAJIbHAS aCUMIITOTA.
2) HakyioHHBIE aCUMIITOTBHI:

2 —_—
k=tim X2 20 Lo
X—>0 x X—>00 x x

b=lim(f(x)-x)=lim| =227 _x|=1lim = lim
X—>00 x—>00 X—>00 X X—>00

x2+2x-1 x242x—-1-x2 (2x—lj
X

Taxum oOpaszom, npsimast y = X + 2 sIBIsI€TCS HAKJIOHHONW aCHMITTOTOH.
IToctpoum rpaduk QyHKIHH:

-2

x* +4
Ilpumep: Viccnenosats QyHKIMIO ) = ——— M NOCTPOMTH €€ rpaduk.
X

1. OGnacteio onpenenenus GyHKINUU SIBJISTFOTCS] BCE 3HAUYEHUS X, Kpome X = 0.
2. OyHKus siBysieTcst QyHKIMeH 001ero BUaa B CMbIC/IE Y€THOCTH M HEUYETHOCTH.

3. Touku nepeceyeHus C KOOPAUHATHBIMU OCAMMU: € OCbto OX:y = 0; X = — 4
c ocbto Oy: x = 0; y — HE CyIIEeCTBYET.

=lim

X—>0

[

L
X

J

4. Touka x = 0 sBJsAETCS TOUKOM pa3priBa lim y = oo, cienoBaTenbHo, npsamas X = 0 sBisercs
x—0

BEPTUKAJIBHON aCUMIITOTOM.
HakjioHHBIE aCUMIITOTHI UIIEM B BHIE: ¥ = kX + b.

3
k= limd &) ¥4 :lim[l+ij:1

3 3

X—>00 X X—>0 X x—>0 X
3
b = lim( £ (x)— kx) = lim| ~ j4 _x|= 1imi3 - 0.
X—>00 X—>o0! x X0 x

HaknonHas acumnroTa y = X.
5. Haxogum TOYKH 3KCTpeMyMa (PyHKITUH.
8
y':l—x—3; y=0mpux=2, yy=conpux=0.
y'> 0 npu x € (-0, 0) — QyHKLUA BO3paCTaET,
y' <0mpux € (0, 2) — pyskuus yObIBaer,
y'>0mnpux € (2, «©)— QyHkums Bo3pacraer.
Taxum oOpaszom, Touka (2, 3) sBIsSETCS TOUKOH MUHUMYyMA.
Jlnis onpeneneHust XxapakTepa BhITYKJIOCTH/BOTHYTOCTH (DYHKIIMHM HAXOUM BTOPYIO
MIPOU3BOIHYIO.

2



”

y'= ) > 0 mpu ;r060M X # 0, caenoBaTenbHO, (YHKIHS, BOTHYTas Ha BCeil obmactu

OIIpeeIeHNs.
6. ITocTponm rpadux GyHKINH.

Jlia camocmoamevnozo pewienus
x2=2x+3

Hccnenosate QyHKIMIO. y = 5 U TIOCTPOUTH €€ TpaduK.
X+

HHTerpansHoe ucUucaeHue.
HeonpenesieHHBIN HHTErpaJ.

Ilpumep. Halitn HeonpeneneHHblil HHTErpa J\/sin x cos xdx .

Cnenaem 3ameny l = sinx, dt = cosxdt.

J\[dt Ill/zdl 12 +C—§sm x+C.
Ilpumep. Ix(x +1)*?dx.

dt
Bamena = x” +1; df =2xdx, dx=—; Ilony4daewm:

2x
J‘Z3/2£ IJ‘ 32 gy — 1 2 £3/2 C_ZS/Z C = (x +1)5/2 +C
2 2 2 5 5 5

2 .
u=x". dv=sinxdx
’ ’ }:—xz cosx+Icosx-2xdx:

Hpumep. |x* sin xdx =
I {du =2xdx;, V=-—cosX

u=x, dv=cosxdx 5 . . 2 .

= ) =—x cosx+2xs1nx—js1nxdx =—x"cosx+2xsinx+2cosx+C.
du=dx;, v=sinx

Ipumep.

) ) 1 1 1 . 1 .
Is1n7xs1n2xdx:—jcos5xdx—5 cos9xdx = —sin Sx ——sin9x+ C.

deitg?2 -2
J' _J' { ey — }:—201g2x+C
sin® xcos” x sin? 2x dx

smnm X

ﬂ./l}l CAMOCMOAME/IbHO20 PeHiCHUA



Haiitu unterpansr

f x’arctgxdx.
3 3 2
x* +1 X +6x" +13x+9
e ] .
x°—x (x+1)(x+2)
Jan4—x3+4x2+8dx I dx
3 : :
x' =8 xVx®+x—1
2 - .3
COS X SIn x
[ % e [
sin” x 4+ cosx
Onpenenennblii HHTErpan
Ipumep.
1 x:SinZ; m/2 m/2 l11/2
I\/l—xzdx: = lel—sinzlcosldl: Icosz tdt = — I(l+cos21)dt:
d oa=0;p=m/2 g d 2

1 1. LIEIEE A T s
=—|t+=sin2f || =—+—sinm=-.
22 . 4 4 4

CAMOCIOAMENbHOZ0 PeUeHU

Hafitu unrerpanbr:

2 2 2 —x 1
- I 2 1
Ix 22dx Iex — - 62 dx I dx
X 1 e’ X 0 Vx?
I2cos£dx I ! dx
0 2 S o2 X
Zsin” —
2 2
HuddepennnaibHbie YPABHEHHS
. ,  —2x
IIpumep. Haiitu obmee pernenue audepeHInaabHOr0 ypaBHEHUS: yy' =
cosy

dy
cosy -—=-2x
yceosy /
ycosydy = 2xdx

I ycos ydy = —2_[ xdx
HHTerpan, croAumii B JeBoi yactu, 6epercs o 4acTsIM

u=y, dv=cosydy, ) ) )
chosydy:{ Y yy}:ys1ny—js1nydy:ys1ny+cosy

du=dy, v=siny
ysiny+cosy=-x"+C
ysiny+cosy+x°+C =0
- 3TO ecThb OOWMH HMHTErpajg UCXOOHOrO Au(pPEepeHLHATBHOIO ypaBHEHHs, T.K. HCKOMas

(GYHKLMS U HE BhIpa)KeHa 4Yepe3 HEe3aBUCHMYIO MepeMEHHYI0. B 3TOM M 3aKiIo4aeTcs oT/iM4He
o01mero (4aCTHOr0) HHTErpaJia ot o01ero (YacTHOro) pemeHus.

Ilpumep. Haiitu pernenune nuddepeHnnanrsHOro ypaBHeHUs l' =Iny npu ycnosun y(2) = 1.

y—dleny
dy



= In ydy
y

_ (Inydy
fa= o2
x+C zjlnyd(lny)

2
erC:ln Y

In*1
npu y(2) = 1 nonay4daem 2+(C = n2 ;= 24+0C=0, => C=-2

Uroro: 2(x—2)=In’y;, wum y=e“*** - uactuoe peueHnue;

Worargl 2
+22x—4

UTOoIro

Ilposepka: y' =e-

y' ei«\/2x—
IIpumep. Pemuth ypaBHeHHE V' = y% .
dy
e Y
y By = d
J-yf%dy = Idx
3y% =x+C

27y = (x+C)*- oOmwuit uHTerpan
1
y= E(x +C)’ - obmee pemenne

Ipumep. Peruts ypasnenune y' = x(y° +1).

v v (.
y2+l_dx’ J-y2+l_'[dx’

x° x°
arctgy =—+C, =1g| —+C |,
gy 5 y g£2 ]

ﬂ./l}l CAMOCMOAME/IbHO20 PeHiCHUA

Pemuts nuddepeHnuanbioe ypapHenue: yx°y' = Jx
Pemnts nuddepenumansioe ypaBueHue: y" + 2x(y')2 =0

Pemuts nubdepennmansroe ypasrenne: (3x —1)dy = ) dx
Pemnts nuddepenimanbioe ypaBHeHue: )" = sin3x

Pemmts nuddepennuanbHoe ypaBHeHHE: (1 + xz)dy =(y* —dx

Pemnts muddpepentmanbioe ypaBaenue: )" — 6y +5y =0

Pewnrs nuddeperunansuoe ypaBaenue: y' = 2\/;e 2x

Permth nudpepeHiraabHOe ypaBHEHHE! (x — 3)y” -y'=0
Yucaosbie psiabl

— N
Hpumep. Onpenenuts CXOAUMOCTD psAaA Z X
n=1

14254 +./2x—4
y_¢e (—\/ﬁ:im:lny - BEPHO.



n

n n+1 . u n+1)2" n+l n 1
u,=—; U, =——; lim—=%= ( n+1) = =<
2 2 noo Yy Hw 2" n 2n 2 2
BreiBon: psig cxoguTcs.
2 x3 n
Ipumep. MccaenosaTh Ha CXOOUMOCTD psi X + By =t —+.
n
ITpumensiem npusHak Jlanambepa:
xn+1
u,, .
lim|—2:] = lim[ 2+ 1 = hm‘ ‘ =lim}—— ‘x‘ .
ool Yy n—w| x" ‘ n»oo‘n +]‘ n—>0 1+ l

n
Iosyuaem, 4TO TOT psizf cxonurcst npu [x| < 1u pacxonurcst mpu [x] > 1.

Teneppb onpeaenuM CXOAMMOCTb B TPAaHUYHBIX TOUKax 1 u —1.

Ilpux =-1: -1+ % - % + % — ... psin cxonuTcs 1o npusHaky JleliOanna

1 1 o
Ipux=1: 1+ > + 3 +...+—+... paa pacxomutcs (TapMOHHYECKUH PsinT).
n

s camocmoamenvnozo pewtenus
HccnenoBaTe CXOOUMOCTB Psiia C MOMOIIBIO MPENEIbHOTO MPU3HAKA (3TAJTOHHBIN Psif

0 2
o :L): 2211 +3

4
=1 N _l

. 1
HccnenosaTe CXOAUMOCTD PsAfia C IIOMOIIBIO IPENENbHOTO IPU3HAKA (3TAJOHHBIN paf b, = —
n

)i 3n++n* +3n
TR —2 +4n* +10

o0

HCCHGHOBaTb CXOOUMOCTD psiaa MO MPU3HAKY I[aHaM6epa: Z 3 ]
n=1 -

)
Haiitu ycnoBHYIO nn aOCOMOTHYIO CXOAMMOCTS Psifia! Z i3
1 2N+

Cmenennsie paoot
2 x3 n
Ipumep. Haiitu obnacts cxonuMocTH psiga X + o + ? +..+ — +...
! n!

o
DY ||

= hm‘n‘ ‘oo‘ )
neoo‘ (n ‘ n—>00

n—>0 n*>°0

Haxonum panuyc cxogumoctun R = lim}

n!

CrnenoBaTenbHO, JAHHBIA PSII CXOOUTCS TpU JIOOOM 3HaueHuu x. OOmuil 4jaeH 3Toro psima
CTPEMUTCS K HYJIFO.

n

. X
lim — = 0.
n>e pl

ﬂ./l}l CAMOCMOAME/IbHOCO PeHieHUsA

n

n=1 5"



. © (x + l)"
HaiiTi ANuHy MHTEpPBANa CXOAMMOCTH CTENEHHOTO Psna Z

4" (n+1)
@OyHKIMY MHOTHX NepeMeHHbIX
o o __ )
Hpumep. Haiitu nonubiii nuddepernunan GyHkmm z = W
0z =2yx
ax (x2 _y2)2
Oz _Y(Z-yH-y(2y) Xyt 2yt x4y’
oy (x* =% (x* =y (=)
2 2
dz =~ 22xy2 xz+y22dy
"=y =y

s camocmoamenvnozo pewtenus
HaiiT 9acTHbIE IPOU3BOIHBIE 2-TO MOpsAAKAa QYHKIHH Z =X~ —5) —4x+xy+ J°

Haiitu skcTpeMyM QyHKIMH z = Xy — 4y +2x° —2x —2)°
Haiiti nmonmueiii nuddepenunan GyHKUUU z = \/% —x’y? mpux=1, y=2, dx =0,1, dy=0,
Haiiti monueiii nuddepenuunan pynkunn z =1+10xy + y + 24x -2 v’

IIpuMepe! TECTOBBIX 3aXaHUI

1 pyOex, 1 cemecTp (Bpemsi TecTHPOBaHUsI- 1S MHHYT)
Bannst na ooun gonpoc:

Bonpoc 1

Bomnpoc 2

Bomnpoc 3

Bomnpoc 4

Bomnpoc S

Bomnpoc 6

Bomnpoc 7

5

4

4

4

4

Boi6epuTte npaBn/ibHOE YTBepKIeHHE:
Omnpenenurens MaTPHULBI TOMEHSET 3HAK MPOTHBOIIOJIOXHBIN, €CITH K 3JIEMEHTaM KaKoro-indo
psina ompenenauTeNst NPUOABUTh 3JIEMEHTHI TAPAIJIEIBHOTO Psiia, YMHOKEHHBIE HA OTHO U TO XKe

YHCIIO;

Onpenem/ITenb MaTpUulbl HEC UBMECHUTCA, €CJIU K 3JICMCHTaAM KaKoro-inoo psaaa OnpeacIuTEsA
HpI/I6aBI/ITb SJIEMCHTBI MAaPaJUICJIbHOTO PsAAd, YMHOKCHHBIC HA OHO U TO K€ YUCIIO,

Onpenenurens Matpuipl OyAeT paBeH HYIIIO,

€CIU K DJIEMEHTAM Kakoro-iudo psaaa

OMPEACIIUTEIIA HpI/I6aBI/ITb SJICMCHTBI IMaPaJUICJIbHOIO psaaa, YMHOXEHHBIC HA OAHO U TO KE

YUCJIO.

Her npaBunbHOro oTBeTa
HaiiTu kxBagpar paccrosinusi Mexkay Toukamu A3;2) u B(-2;5) paBHo

2
X

2

HaiiTu cymmy 00J1b1I0H U MaJIOH oceil 3.11.1mr1caE + ry =1

2 -1 1
Jana matpuna A= |3 1 0 |. Haiitu sementc,, marpuubl C' =34 paBeH
P 21 Y p

1 2 -1

I[Ipu kakoM 3HAYEHUH (¢ 3HAYEHHE ONpeaeTHuTeNs paBHO -2

12‘



6.

7.

3 -1 1
Haiitu onpeaesanrtens matpuubl [0 5 1
1 2 -1

— — —
Haiitu piuny Bektopa a =3i—4

2 pybe:x, 1 cemecTp (Bpems TecTupoBaHus- 15 MUHYT)

Banist na ooun eonpoc: 5 6aios

Boi0epuTe npaBuJIbHOE YTBEPKIEHHE:

Ecmm y=f (u) u u:(/)(x) muddepeHpyeMele QYHKIUH OT CBOUX AapryMEHTOB, TO
NPOM3BOIHAS CJIOKHOW (PYHKLMH CYILIECTBYET M PaBHA MPOW3BONHOW HAHHON (PYHKLUH IO
HE3aBUCUMOM NEPEMEHHON, YMHOKEHHON Ha MIPOU3BOAHYIO MPOMEKYTOYHOIO ApPIryMEHTA,

Ecrm y=f (u) u u:(/)(x) muddepeHpyeMele  QyHKIUH OT CBOUX AapryMEHTOB, TO
NPOM3BOIHAS CJIOKHOW (PYHKLUMH CYILIECTBYET M PaBHA IMPOW3BONHOW HAHHOH (PYHKLIUH IO
POMEKYTOUYHOMY apryMEHTY YMHOXXEHHOHW Ha MPOHM3BOJHYIO NMPOMEKYTOYHOTO apryMEHTa I10
HE3aBUCUMOM NEPEMEHHOM;

Ecrm y=f (u) u u:(/)(x) muddepenHpyeMele  QyHKIMH OT CBOUX apryMEHTOB, TO
NPOM3BOIHAS CIIOKHOW (PYHKLMH CYIIECTBYET U PaBHA MPOM3BONHOW HAHHOH (PYHKIUH IO
IPOMEKYTOUYHOMY apryMEHTY YMHO)KEHHOH Ha MPOU3BOIHYI0 HE3aBUCHMOI MEePEeMEHHOM.

Her npaBunbHOro oTBETa

Haiit o61acth onpenenerus GyHKIuE y = 4 — x°
y , 2x* —3x+4
Haiitu lim

w05 oy o fx 41
sm2x-Inx

Haiit mpousBoaHyo: ~ —
o . sin 3x

Haittu npenen no npasuiy Jlonurans: lim ——

x>0 6x —sin x

Haiiti 5kcTpeMyM yHKIMHE ) = X~ +6x° +9x
1 py6e:x, 2 cemecTp

Bpems TectupoBanus 15 MunyT
Banist na ooun eonpoc: 5 6anios

BJIOK Nel.
Boib6epuTte npaBn/ibHOE YTBepKIeHHE:
Bribepure npaBuibHOE yTBEPIKICHHE:

Ecmu dynkuus y = f (x) HENpEepbIBHA HA OTpeE3Ke [a,b], TO OHa HWHTErpupyemMa Ha 3TOM

OTPE3KE;

Ecmu pynkuust y = f (x) HENpPEPbIBHA HA MPOMEXKYTKE (a, b), TO OHa UHTErpHpyema Ha 3TOM

IIPOMEKYTKE;

Ecnu dpynkuus y = f (x) OmnpefnesneHa Ha OTPE3Ke [a,b], TO OHA MHTETPUPYEMA HA 3TOM OTPE3KE.
HET NPAaBUWIBHOIO OTBETA

Boib6epuTte npaBu/ibHOE YTBepKIeHHE:

Kpusas y=f (x) Ha3bIBAETCS TIAJIKOM Ha OTpe3Ke [a,b], €CJIM OHA HENpepbIBHA HA 3TOM

OTpEe3KEe U UMEET HENPEPBIBHYIO MPONU3BOJHYIO HA 3TOM OTPE3KE,

Kpusas y=f (x Ha3bIBAETCs IAAKONH HA MPOMEXKYTKE (a, b), €CJIM OHA HENpepbIBHA HA 3TOM

MIPOMEKYTKE U UMEET HENPEPBIBHYIO MPOU3BOIHYIO Ha 5TOM MPOMEXKYTKE,



Kpusas y=f (x) HA3bIBACTCSI TIIATKON Ha OTpe3Ke

MPOM3BOIHYIO HA ’TOM OTPE3KE;
HET MPaBHJIBHOTO OTBETA

BJIOK Ne2

Haiitn nuddepennman pyHxmm:
Omeem 6gedume

BJIOK Ne3

¥y = arccos3x

dx

Haiitu
I x? -3
Omeem eedume
BJIOK Neq

2

2

3HaueHne Isin 2xdx WHTerpaja paBHO:
0

Omeem 6sedume

BJIOK NeS

[a,b], €CJIM OHa HE UMEET HEIMpPEPBIBHYIO

Ob1ee pemenne quddepeHTHaIbHOTO (x + l)aL\' = dy ypaBHEHUSI UMEET BULL

2
y:x—+x+C

2

2
=—+x

4 2

2

X
=—+C

4 2

HET MPaBUJIBHOIO OTBETA

BJIOK Ne6

O6uiee pemenue nuddeperumuaibHoro v +2y +5y = 0 ypaBHEHUST UMEET BUL
p p y y +2y yp

y=Cle "cos2x +C,e " sin2x
y=Cle " cos2x —C,e *sin2x

y=Ce’cos2x+C,e " sin2x

2 pybe:x, 2 cemecTp
Bpems TectupoBanus 15 MunyT
Banabl oqus Bonpoc -6 6a110B

BJIOK 1.
BoibepuTte npaBn/ibHOE YTBepKIeHHE:

MHOXk€eCTBO BCEX TOYEK IIJIOCKOCTH, KOOPAMHATBI KOTOPBIX YAOBJIETBOPSIIOT HEPABEHCTBY

\/(x —x,)° = (y—y,)> <& ,HasbiBaeTCs & OKPECTHOCTBIO TOUkKU M (X, V,).

MHOXeCTBO BCEX TOYEK MJIOCKOCTH, KOOPAHUHATBI KOTOPBIX YIAOBJIICTBOPAOT HEPABCHCTBY

\/ (x,—x)° = (¥, —¥)> <3, HasbIBaeTCs & OKPECTHOCTBIO TOUKU M (X,,V,).

MHOXeCTBO BCEX TOUYEK MJIOCKOCTH, KOOPAUHATBI KOTOPBIX YIOBJICTBOPAKOT HCPABECHCTBY

\/(x —x,)>+(¥—y,)° <, HasbiBaeTCs & OKPECTHOCTBIO TOUKU M (X, V,).

Her npaBunbHOro oTeera
Boi6epuTte npaBu/ibHOE YTBepKIeHHE:



o0 o0
Ilyctb naHel ABa psiAa C MOJOKUTENbHBIMU YJI€HAMU (I)Zan u (Z)an . Ecnu HauuHas xoTs

n=1 n=1
OBl ¢ HEKOTOPOro HOMepa # > N BBINOJHAETCS HEPAaBEHCTBOd, > b , TO U3 CXOAUMOCTH PsAna
(2) cnenyer cxogumocth psina (1), a Uz pacxomumoctu psga (1) cieayer pacxomuMOCThb psiaa

).

o0 o0
Ilyctb naHel ABa psAa ¢ NOJOKUTENbHBIMU YJIEHAMU (I)Zan u (Z)an . Ecnu HauuHas xoTs

n=1 n=1
ObI ¢ HEKOTOPOTO HOMepa /> N BBINOJHAETCS HEPABEHCTBO A, > b, , TO U3 PacCXOAMMOCTH psAna
(2) cnenyet pacxomumocts psina (1), a u3 cxonumoct psia (1) ciaenyer cxomuMocTtb psina (2).

o0 o0
Ilyctb naHel ABa psAa C NOJOKUTENbHBIMU YJI€HAMU (I)Zan u (Z)an . Ecnu HauuHas xoTs

n=1 n=1
OBl C HEKOTOPOro HoMepa /> N BBINOJHAETCA HEPABEHCTBO A, > b, , TO U3 CXOOUMOCTH PsAna
(2) cnenyer pacxomumocth psina (1), a u3 pacxogumoctu psiga (1) ciaenyer CXOOUMOCTb psiga

).

BHYTPH KOTOPOTO PsAZl CXOAUTCS, & BHE PACXOJUTCH,
Her npaBunbHOro oTBeTa
BJIOK 2.

HajiTu niMHY MHTEpPBAJA CXOAHUMOCTH CTENEHHOI0 psiaa

i’: (x+ ln)" nl

(x 2) n!
HaiiTu AiuHY MHTEpPBAJa CXOAUMOCTH CTENEHHOI0 psaaa 227
n=1

BJjok 3.
Onpenenurs yCJI0BHYIO0, A0COJIOTHYH) CXOAUMOCTh WJIH PACXOAUMOCTD PAIA

= 3n+1

0 ( l)n+l

Ol‘lpe).]e.]’ll/lTb YCJI0BHY1O, 36COJ1]0THle CX0AUMOCTDb HJIH PACX0AUMOCTDb psAaa Z S
n= 3n” +1

BJIOK 4

Haiitu z Qyukuun z =3x° —xy+5x+y*> —3y B Touke (1;1)
Haiitu z), dynkunn z =3x% —x°)* +2y° —3xy B Touke (1;1
BJIOK 5.

Haiitn byHKIIMU Z = \/gxy+6y2 +2x° —4—\/;

Haiitn > dyskumn 7 = 4x’ +xy —35x +5y° -3y

IIpumepbl 3K3aMeHALMOHHBIX O1JIeTOB
1 cemecTp

Cesepo-OceruHckuii rocynapctseHsbiii ynusepcuter nuMenu K.JI. Xeraryposa
JK3aMeHALHOHHBIH OuyieT Ne9

Kadenpa maremarudeckoro anammsa

JucuunnuHa mamemamura

DakynbTeT  IKOHOMUYECKUIL

CreunaabHOCTh IKOHOMUYECKAA DE30NACHOCHTb



Kypce 1

CkanspHoe Mmpou3BeieHHe BEKTOPOB
Haiiti npou3BogHyt0: y = e’ - +/sin Sx

4 -1 1
YHIpOCTUTE B BBIMUCIIUTE OnpenenuTens matpuusl |2 0 1

I 2 -1
3aB. kadenpoii A.T. Kycpaes

Cesepo-OceruHckuii rocyapctseHHblil yHuBepcuter nMenu K.JI. Xeraryposa
JK3aMeHALHOHHBIH OuyteT Ne9

Kadenpa maremarudeckoro anaamusa

JucuunnuHa mamemamura

DakynbTeT  IKOHOMUYECKUIL

CrennaabHOCTh IKOHOMUYECKAA DE30NACHOCHTb
Kypce 1

1. Touku pa3psiBa QyHKLIHH.
2. OnpenenuTh MOTYOCH, KOOPAUHATEI (POKYCOB M SKCIEHTPUCHTET 3ymumca 3x° +4)> —12=0

2 —
Haiitu npenen: lim —9
=3 0 +Tx+12
3aB. kadenpoii Kycpae AT

2 cemecTp
Cesepo-OceruHckuii rocynapctseHsbiii ynusepcuter nuMenu K.JI. Xeraryposa
JK3aMeHALHOHHBIH OuyieT Ne9
Kadenpa maremaTnueckoro aHanmsa

JucuunnuHa mamemamura
DakynbTeT  IKOHOMUYECKUIL

CrnenualbHOCTD IKOHOMUYECKAA DE30NACHOCHTb
Kypce 1
1. OI[HOpOI[HOG nuddepeHInaTbHOE YPAaBHEHUE TIEPBOTO TIOPSIKA.
J~ s1n 2x
1+cos’ x

Haiitu
(1)
Onpenenuth yCIOBHYIO WK aOCOMIOTHYIO CXOOUMOCTD Psiia 2374
=n +

3aB. kadenpoii A T Kycpaes

Cesepo-OceruHckuii rocynapctseHHbiii ynusepcuter nuMenu K.JI. Xeraryposa
JK3aMeHALHOHHBIH Ouyier Ne9

Kadenpa maremaTrnieckoro anaamnsa



OucumnnnHa maTemaTwuka
®akynbTeT  3KOHOMUYECKMIA
CneumanbHOCTb 39KOHOMMYecKas 6e30MacHOCTb
Kypc 1
1. 3ajava O nowWaan KpWBOMWHENHOW Tpaneuun. OnpegeneHne onpefeneHHOro WHTerpana.
FeoMeTpMYEeCKNin CMbICI.

2.Pewintb guddepeHunansHoe ypaBHeHue: yx2y ' = VX

#2n
3. iccnepoBaTb CX0AMMOCTb psila Mo Npu3Haky [anambepa: éiS 12
n+

3aB. Kaeapoli A.l . Kycpaes

9. Y4yebHO-METOAMYECKOE N MHOPMALMOHHOE 0becneyeHmne AUCUNIINHLL (Moayns)

CnncokK peKoMeHAyemoin nutepaTypbl

HanmeHoBaHue M3n-8o
a) OCHOBHas nutepaTtypa

1 ®uxTeHronsy Mpuropuin Muxainosuy
OCHOBbI MaTeMaTU4ecKoro aHanusa, yu4ebHMK
https://e.lanbook.com/book/65055

2 Bbicwas maTemaTuka 15 3KOHOMUCTOB, YYeOHUK Noj,
pepakumern H.LLU.Kpemepa

3 bepmaH N.H. C6opHUMK 3agay no Kypcy maTemaTtmueckoro CI16.: JlaHb, 2016 // 36C
aHanusa. https://elanbook.com/book/89934 "NaHb"

4 TIMcbMeHHbIN,AMUTPUA TpohMoBmY
KOHCNEeKT nekumid No BbiCLLIEN MaTeMaTuKe. B 2-x u.

6. Jlawb, 2015 // 3BC
"JlaHb"

WTn-0AHA, 2014

we-npecc, 2011

6) AONONHUTENbHAA NUTepaTypa

5 ®epoptok Mwuxann Bacunbesny
OO6bIKHOBEHHbIE andepeHumanbHble ypaBHeHus, JIMBEPOKOM, 2015.
y4ye6.nocobue

6 KoctpukuH A.N..
BeepgeHue B anrebpy. Y.2 : JinHeinHas anre6pa.

7 Bbicwaa maTeMaTka pyKoBOLCTBO K pelleHunto 3agay. JIyHry

M.,2009

dusmarnnt. 2015

K.H.
8 3anopoxeu .M. PykoBoacTBO K peweHuto 3agad no CI6.: NlaHb, 2014 //
MaTeMaTu4eckomy aHanmsy: yyebHoe nocobue. 36C "MaHb"

https://e.lanbook.com/reader/book/149

B) MporpaMmMHoe obecneuyeHmne U NHTepHeT-pecypchbi:

MNHTepHeT-pecypchl

1. DnekTpoHHas 6ubnmoTeka gucceptauum n astTopedepatos PI'b (36 PIrb)
(https://dvs.rsl.ru).
2. 3bC «YHuBepcuteTckaa 6mbnumoteka online» (https://biblioclub.ru).

3. ObC «HayuHas anekTpoHHasa 6ubnunoteka eLibrary.ru» (http://elibrary.ru.)



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

10. MaTepnanbHO-TEXHNYECKOe OCHaLLeHWe ANCLUNNNHBI

MpoBefeHMe NEKUMOHHbIX M CEMWHAPCKUX 3aHATUA MO LUCUMUMJIMHE OCYLLECTB/IAETCA B
CnefyroWnX ayauTopuax: ydyebHasa aygutopusa A0S NPOBEAEHUS 3aHATUI NEKUMOHHOro Tuna
ayautopus 505: npenogasBaTe/ibCKUI CTOM; CTyN; CTOMNbl 00yYaloLLMXCs; CTy/bs; Kadenpa; KiaccHas
[OCKa, [eMOHCTpauMoHHOoe o6opyaoBaHMe - My/NbTUMEAUMHbIA KOMMIEKC (MPOEKTOp, 3KpaH),
HOYTOYK, KOMOHKK, nporpammHoe obecneyeHue: Windows 8.1 Professional; Office Standard 2010;
AHTUBMpPYCHOE nporpammHoe obecriedeHne Kasperksy Total Security; CucTeMa noucka TEKCTOBbIX
3aMMcTBOBaHUI «AHTUNNarnat.BY3»; Mporpamma nna 3BM «baHK BOMPOCOB [/11 KOHTPO/A
3HaHWi»; KoHcynbTaHT Mntoc; MapaHT; Moodle, Cisco Webex; y4yebHo-HarnsgHble nocooums.

Y4yebHble ayguTopun NS 3aHATUIA CEMUHAPCKOro TwuMa, rPYMnoBbIX W UHANBUAYabHbIX

KOHCYNbTaUWUi, TeKyLEero KOHTPOAS W MPOMEXYTOYHOM aTTectauumn aygutopum 505; 501:
npernojasaTe/lbCKUA  CTON; CTyN; CTOMbl 0by4valoLMXcs; CTyNbsA;  Kadefpa; KiaccHas [ocka,
MY/IbTUMEANAHbIA KOMIM/IEKC (MPOEKTOP, 3KpaH), HOYTOYK, KOJIOHKW, MPOorpaMmmHoe obecrneyeHue:
Windows 8.1 Professional;Office Standard 2010; AHTUBMpPYCHOe nporpaMmHoe obecreyeHune
Kasperksy Security Cloud; Cuctema nouvcka TeKCTOBbIX 3aMMCTBOBaHW «AHTUNNarmar.BY3»;
Mporpamma gns 9BM «baHK BOMNPOCOB 19 KOHTPONA 3HaHW»; KoHcynbTaHT Mntoc; [MapaHT;
Moodle, Cisco Webex.
KomnbloTepHble Knaccbl AN NpoBeAeHNsA TecTupoBaHua: ayautopumn 209; 409: npenofaBaTe/lbCKUiA
CTON, MpenojaBaTeNlbCKUA CTys, CTOMbl 00yYatoLWmMXCcs, CTYNbsS, KiaccHas A0cKa, MyNbTUMeLUIAHBIN
KoMMieKe (NpoeKkTop, 3KpaH), KomoHku, MK npenogasatend, MK obyuvarowmxca, nporpaMmmHoe
obecneveHue: Windows 7.1 Professional; Office Standard 2016; WinRar; Microsoft Visio; Microsoft
Visual studio; Kaspersky Security Cloud; KoHcynbTaHT lMntoc, MapaHT, lNporpamma gna 9BM
«BbaHK BOMPOCOB [ KOHTPONA 3HaHui», Cucrtema rMoOMCKa TEKCTOBbIX 3aMMCTBOBaHWA
«AHTUNNarnar.BY3»

MomeLLeHNA 4N CaMOCTOATEIbHOM paboThbl:

- KOMIMbIOTEPHbIE KJ/accbl C AOCTYNoOM K pecypcam cetn WHTepHer ayautopum 209, 409:
npenogasaTe/lbCKUIA CTON, MNpenofaBaTe/lbCKUIM CTyn, CTOMbl 00yYaloLMXCcs, CTy/bs, KacCHas
[OCKa, MYy/NbTUMEAUAHBIA KOMMIeKC (MPOeKTop, 3KpaH), KonoHku, MK npenogasatens, MK
obyuyatowmxcs, nporpammHoe o6ecnedveHne: Windows 7.1 Professional; Office Standard 2016;
WinRar; Microsoft Visio; Microsoft Visual studio; Kaspersky Security Cloud; KoHcynbTaHT Itoc,
MapaHT, lMporpamma gns OBM «baHK BOMPOCOB A/11 KOHTPONA 3HaHW», Cuctema novcka
TEKCTOBbIX 3aMMCTBOBaHUI «AHTUNNAarnaT.BY 3».

- 6U6IM0TEKA, B TOM UMUC/Ie YMTa/TbHBINA 3a/1: CTONMbI, CTyNbA, MK gnsa obyyarowmnxes, nporpaMmMmHoe
obecrieyeHne, YyudebHble W HayyHble oHAbl 6u6NnoTtekn COIY, [OCTYN  K3/IEKTPOHHbIM
6M6NMOTEUHbIM pecypcam:

OBC «YHuBepcuTeTcKaa 6mbnmorteka Online» http://www.biblioclub.ru

JneKTpoHHas 6ubnnoTeka gucceptaunii P (364 PIB) https://dvs.rsl.ru

OneKTpoHHas 6ubnvoTteka «KoHCynbTaHT cTygeHTa» http://www.studmedlib.ru/

HayuHas anekTpoHHasa 6ubnunoteka eLibrary.ru http://elibrary.ru

Basa gaHHbIX «OBC elibrary» http://elibrary.ru

AnekTpoHHas 6mubnmnoTeka «HKOpaiiT» http://biblio-online.ru


http://www.biblioclub.ru/
https://dvs.rsl.ru/
http://www.studmedlib.ru/
http://elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/

