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Conep:xanue:

Ilenn u 3a1a4m OCBOCHUSI TUCLIUILIAHBI

[lepeyeHpb IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 110 TUCIHUILINHE,
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJIbTaTaMU OCBOCHHUS 00pa30BaTeIbHOM
MporpaMMbl

Mecro aucuumumnabl B cTpykType OOII 6akanaBpuara

OOBeM TUCHMITIMHBI B 3a4€THBIX €IMHUIIAX C YKa3aHUEM KOJINYeCcTBa
aKaJIeMUYECKHX, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy 00y4aromuxcs ¢
npernoiaBaTesieM (1o BUaM y4eOHbIX 3aHATHIA) U HA CAMOCTOSITEIIHHYIO
paboty oOydJaronuxcs

CopepxaHne JUCHUIUINHBL, CTPYKTYPHUPOBAHHOE 110 pa3zieiiaM C YKa3aHHUEM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJJeMUUYECKIX YacOB U BUIOB YU€OHBIX
3aHATHI

Pa3nensl AMCUMIITUHBL U TPYAOEMKOCTb 110 BUAAM Y4€OHBIX 3aHATHUH (B
aKaJIEeMUYECKUX Jacax)

Ounas dhopma oOydeHHs

3aounas popma o0yueHHS

Coneprxanue TUCUUILIMHBL, CTPYKTYPUPOBAHHOE IO pa3zeaaM
CopepxaHue JEKINOHHBIX 3aHITHN

Coneprkanne 1a00paTOPHBIX 3aHATUN

CopepxaHue NpaKTUYECKUX 3aHATUN

[lepeuenpb yueOHO-METOIUUECKOTO 00ECTIEUeHHS ISl CAMOCTOATEIbHON
paboThl 0OYYAFOIIUXCS IO AUCIUTLITIHE

Tembl KOHTPOJIBHBIX PabOT (pa3aesibl TUCIUILUIUHBI)

Tembl KypcOBBIX TPOEKTOB/KYPCOBBIX PabOT

MeTtoauueckue ykasaHus JUIsl 00y4JaronIuXxcs 0 OCBOCHUIO TUCIUTUIMHBI
OO6pazoBatenbHbIE TEXHOIOTUN

Y4eOHO-MeTOAMYeCKOe M NH()OPMAIIMOHHOE 00eCIICYCHHIE TUCIIUILTAHBI
[TepeueHb OCHOBHOI U JOTIOHUTEIHHON yUeOHON TUTEPATYPHI,
HE00XO0IUMOM ISl OCBOCHMSI TUCLIUTIINHBI

[Tepeuenb HHGOPMAITMOHHBIX TEXHOJIOTHH, UCIOIB3YEMbIX TIPU
OCYIIECTBJIEHUU 00Pa30BaATEIBHOTO MIPOLIecca MO JUCLMILIMHE, BKIIOYAs
nepeueHb IPOrpaMMHOTO 00ecTIeYeHHs

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«MutepHer» (nanee — cetb «lHTEpHET»), HEOOXOAUMBIX ISl OCBOCHHUS
JUCIUITNHBI

Onucanne MaTepranbHO-TEXHIUUECKOH 0a3bl, HEOOXOAUMON st
OCYIIECTBIICHHUS 00Pa30BaTEIBHOTO MPOLECCa MO AUCIUTUINHE
Oco0eHHOCTH OpraHU3aIi 00YUYEHUS 110 AUCLIUTIINHE JIJIsl HHBAJUIOB U JIHII
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
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1. He.]'II/I " 321244 OCBOCHHSA TUCHHUIIJIMHBI

Leabo ocBoeHUs AUCUMIUIUHBI«Mamemamukay sBisieTcs (OpMHPOBaHUE 3HAHUHA O
MaTEeMaTHYECKUX 3aKOHOMEPHOCTSX, MAaTeMaTHYeCKuX MeToaax cOopa, CHCTeMAaTHU3allHH,
00pabOTKH W MHTEPIIPETAIllUU PE3yJIhbTAaTOB HAOJIOJCHHM, M HMCIOJb30BaHUE WX B Oyaymiel
npodecCUOHATBLHOMN 1eATEIHOCTH.

3aga4u JMCUMILIMHBI:
— (opMHUpPOBaHME LIETOCTHOTO MAaTEMAaTUUECKOTO MTPEJICTABICHHS O HAayKe;
— U3y4YeHHE OCHOBHBIX, (yHJaMEHTAIbHBIX MOHATHHA U METOJIOB MaTEMATUKH;
— o0ecrnieyeHne CTYJAECHTOB MaTeMaTUYECKUM anmnapaToM MaTeMaTHKH, HEOOXOAUMBIM IpU
U3yYeHUH €CTECTBEHHOHAYYHBIX, 00IIENTPO(ECCHOHATBHBIX U CTICIUAIBHBIX TUCIUILINH,
— BbIpa0OTKa YMEHHUN CaMOCTOSITENIbHO PacIIUpsTh MATEMAaTUYECKUE 3HAHUS U MIPOBOAUTH
MaTEeMaTHYECKUH aHAJIN3 MHKEHEPHbIX3a1ay.

2. IMepeyeHbIIAHUPYEMBIXPE3YJIbTATOBOOYYEHUSITIOAMCIUTLINHE
«MaTeMaTHKa»,CO00THECEHHBIXCIUIAHUPYEMbIMHPE3yJIbTATAMHOCBOCHHUI00PAa30BaTE/IbH
ofinporpamMmbl

Bpe3ynpTaTeocBOSHUS IMCIUIUIMHBI (POPMUPYIOTCS CIEIYIOIINE KOMIIETEHIUH:
OIIK — 1 - crmocoOHOCTBIO WCIIONIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B TPO(GECCUOHATBHOM AesTeIbHOCTH, IPUMEHATh METOIbl MATEMaTHYECKOT0 aHAIN3A

u MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO) MOJICIIUPOBAHMS, TEOPETUYECKOTO u
9KCIIEPUMEHTAIBHOTO HCCIIEIOBAHMS.
OIIK — 2 - cmocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYITHOCTH MPOOJIeM,

BO3HUKAIONIMX B XOA€ MNpO(eCCHOHATBHON MEATENbHOCTH, NPUBIEYh HUX [UISI PEIICHUS
COOTBETCTBYIOIINH (DH3MKO-MAaTEMAaTHYSCKUH arapar.

Bpe3yabTaTeocBOeHUSIMCIHUIITHHBIO0YYAIO N CST0/KEHOBJIAIeTHCIe Y IO IIUMHUP
€3yJIbTATAMHO0YYeHUSINOAUCIUIINHE:

3HATD!
- ocHOBHbIE 3akOHbI MaTeMaTHku (OIIK-1);
- OCHOBHBIE TIOHATHS B 00JacTH MaTeMaTHKH; OCHOBbI IpUMEHEHHs (u3uko-
MaTeMaTHYeCKOTO  ammapara JJjs pelieHus mpoOiieM, BO3HUKAOIMX B XOJE
npodeccuoHanbHol aesTensHocty (OITK-2).

yMeTh:
- TPUMEHATh METOJbl MAaTEeMaTWYEeCKOro ammapaTra, B TOM 4HCJIE, MaTeMaTH4eCKOIro
aHaNM3a MpH pemeHnn npogpeccuoHanbHbx 3anad (OI1K-1);
- BBIIBUTb €CTECTBEHHOHAyYHYIO CYIIHOCTh HpoOjeM, BO3HHUKAIOIIUX B  XOJe
poeCCHOHATFHON JIeATEIIEHOCTH; TPUBJIEKATh (U3NKO-MAaTEMATUYCCKHA ammapar Jyis
pemenus npopeccruoHanbHbixnpodnem (OIIK-2).

BJIA/1eTh:
- TIEpBUYHBIMU HaBbIKAMHM M OCHOBHBIMHM METOJaMH pEIICHUS MaTeMaTHYeCKUX 3a1ad U3
OOIIENH)KEHEPHBIX M CIIEIHATBHBIX JUCcHUTUIAH 10 Tipodrutio (OITK-1);
- HaBBIKAMH NPUMEHEHUs (U3MKO-MAaTEMAaTUYECKOIo ammapara Ui peleHus MnpoodiiemM
npodeccroHanbHO nestenbHOcTH (OITK-2).

3. MecroaucuumiuabiBeTpykType OOIloakanaspuara

Hucuumuinnab1.b.06«MatemaTtuka»peanin3zyeTcsiBpaMkax 0a30BOHYACTH.

JucoumiimHa  0asupyercss  Ha  pe3yJbrarax  o0y4yeHHsl,  IOJYYEHHBIX
BpaMKaxu3y4yeHHuscJaeAyOIUXAucuuInH: «Marematuka», «MHpopmaTkay, U3ydyaeMbIX B
CpelHeH LIKOJIE.



4. O0beMINCUMILUINHBIB3aYeTHBIXeINHUIIAXC yKa3aHueM
KOJIM4eCTBaaKa1eMU4eCKNX4acoB,
BbIIeJICHHBIXHAKOHTAKTHYIOPa00oTyoO0y4yaromuxcscnpenogasareaemM(mno
BUIAM3AaHSATHII) M HACAMOCTOSITEIbHYIOPA00TY00yYaroIMXCs

dopma o0yueHust Ounas 3aounas

TpyaoeMKoCTh B 32a4€THBIX
eIMHUIIAX:

1 cemectp — 4 3.¢.;
2 cemectp —4 3.¢.;
3 cemectp — 4 3.c..
Bcero - 12 3.e.

1 cemectp — 13.¢e.;
2 cemectp — 33.€.;
3 cemectp — 33.¢.;
4 cemectp — 53.€..
Beero - 12 3.e.

AyauTOPHBIX (BKJIOYAsi KOHTAKTHYI0 PadoTy 00y4aroumxc

(Bcero) mo y4eOHOMY IVIAHY:

1 C npenonaBaTeJIeM) JacoB

Jlexumn (JT)

1 cemectp — 36 yacos;
2 cemecTp —36 4acos;
3 cemectp — 18 yacos.
Bcero - 90 yacos

1 cemectp — 8 4acos;
2 cemecTp — 4 yaca;
3 cemectp — 4 yaca;
4 cemectp — 4 4aca.
Bcero - 20 yacos

Jlaboparopusie 3ansartust (J13)

1 ceMecTp — yuebOHbLM NIAHOM He
npedycCMoOmpensl;

2 cemectp — 18 gacos;

3 cemectp — 18 gacos.

Bcero - 36 yaca

1 cemecTp — yuebHbLM NIAHOM He
npedycMompeHul,

2 cemecTtp — 2 Haca;

3 cemectp — 4 yaca;

4 ceMecTp — yueOHbIM NIAHOM
He npedyCcMOmpeHbl.

BCero - 6 yacos

IIpaxktuueckue 3ausatus (113)

1 cemectp — 36 yacos;
2 cemectp — 18 "acos;
3 cemectp — 36 9acos.
Bcero - 90 yacos

1 cemectp — 8 "aca;
2 cemectp — 4 yaca;
3 cemectp — 2 yaca;
4 cemectp — 4 yaca.
Bcero - 18 yacos

CamocrosTenpHas padora
crynenra (CPC)

1 cemectp — 72 yaca;
2 cemectp — 72 4daca;
3 cemectp — 72 gaca.
Bcero - 216 yacos

1 cemectp — 20 yvaca;

2 cemectp — 98 yaca;

3 cemectp — 98 vaca;

4 cemectp — 172 gacos.
Bcero - 388 yacosn

DopmMa TEeKyLIero KOHTPOJIs:

KontponbsHas pabota Nel cemectp — 1 cemectp — 1
KonTponbHas pabora No2 ceMmecTp — 2 cemecTp — 2
KontponsHas padora Ne3 cemectp — 3 cemecTp —2
4eOHbIM NIAHOM
KonTponbHas pabora Ne4 Y cemectp — 3
He npedycmompeHvl
4eOHbIM NIAHOM
KonTponbhas pabora Ne5 Y cemectp — 4
He npedycmompeHvl
4eOHbIM NIAHOM
Kontponbhas padora Ne6 Y cemectp — 4
He npedycmompeHvl
dopMa NPOMEKYTOYHON aTTeCTALMU:
K3AMCHbL cemectp — 1 cemecTp — 2
cemectp — 3 cemectp — 4
cemectp — 1
3auer cemectp — 2 P
cemecTp — 3

3a4deT ¢ OLEHKOH

VUEOHbIM NIAHOM

VueOHbLIM NIAHOM




He npedycmompen bl

He npe()ycmompen bl

KypcoBas pabora

VueOHbIM NIAHOM
He npedycmMompeHsl

VUEOHbIM NIAHOM
He npedycmompeHsl

Kypcogoii mpoekt

VueOHbIM NIAHOM
He npedycmMompeHsl

VUEOHbIM NIAHOM
He npedycmompeHsl




5. Conepxanue M CHUITHHBL,CTPYKTYPUPOBAHHOE nopasaejamMmcyKazaHueM OTBEICHHOTOHAHUXKOJINYECTBA
aKaJIeMM4eCKUX4aCOBU BUA0BY4Y€OHbIX3aHATHI

5.1. Pa3nen bl IM CHUIVINHBIMTPYI0€MKOCTHIIOBHAAMYYeOHBIX 3aHATHI(BaKageMHYeCKMX4acax)

5.1.1. Ounas popma o0OyueHust

R —— - e Pacnpenesienue TPYA0EMKOCTH pazjesa (B dopMa TeKylero
Ne = m S 3) yacax) no BuaaM yueOHoi padoThl KOHTPOJISI
n/n (no cemecmpam) 2 S 5 = KOHTaKTHasi MPOMEKYTOUHOM
a g = S JI JI3 113 CPC arrecTalMu
1 2 3 4 5 6 7 8 9
1. Jlunelinas 1 BeKTOpHas anreopa 40 1 10 - 10 20
2. AHanuTuyeckasi reoMeTpus 16 1 4 - 4 8
3. KoMmiekcHbIi aHaan3 8 1 2 _ 5 4 K/pa6. Nel(o.0.)
4, Beenenue B aHanus 16 1 4 _ 4 2 Ox3aMeH
5. JuddepeHnmnanbHOe UCUUCIICHHE 64 1 16 - 16 32
6. NHTerpasbHOE NCYUCIICHHE 72 2 20 8 8 36
7. KpatHbie nnTerpais 40 2 8 6 20 IUpa63. Ne2(0.0.)
8. KpuBonuHelinbie HUHTErpaibl 32 2 8 4 4 16 e
9. Juddepennmanbabie ypaBHEHUS 48 3 6 6 12 24
10. Psaapr 48 3 6 6 12 24 K/pab. Ne3(0.0.)
o %3 | e | e | 1@ | o
HToro: 432 90 36 90 216




5.1.2. 3aounas ¢popma o0ydeHHUs

Pacnpenesnenne TpynoeMkocTu pas3aena (B

dDopMa TeKy1Iero

< =7
Ne Pae}ien HHCH’I;"H“?M' o z QE( § yacax) no BUJAaM y4eOHoil padoThbl KOHTPOJISl U
n/n 0 ceMecmpan g S 2 s KOHTAKTHas CPC MPOMEKYTOYHOM
g = O JI JI3 113 arTecTauuu
1 2 3 4 5 6 7 8 9
1. Jluneitnast u BekTOpHast anredpa 9 1 2 - 2 5
2. AHanuTHYeCKas TeOMETPHS 9 1 2 - 2 5 K/pa6. Nel(3.0.)
3. KommnekcHbIN aHAIN3 9 1 2 - 2 5 3auer
4. BBenenue B ananus 9 1 2 - 2 5
5. HuddepeHunanbHOe UCUUCIIEHHE 33 2 1 - 1 30
6. HHTerpansHoe UCYUCIIEHHE 31 2 1 1 1 78 K/pab. Ne2(3.0.)
= K/pab. Ne3(3.0.)
7. paTHbIE UHTETPaJIb 22 2 | 1 1 20 JK3aMeH
8. KpuBonuHnelnbie HHTETPAJIbI 22 2 1 - 1 20
9. JuddeperunanbHbie ypaBHEHHS 108 3 4 4 ) 03 K/pab. Ne4(3.0.)
3auer
10. | Psmsr 90 4 2 - 2 86 K/pab. Ne5(3.0.)
11. Teopus BeposTHOCTEN. DIEMEHTHI K/pab. Ne6(3.0.)
. 90 4 2 - 2 86 9
MaTEMaTHYECKON CTATHCTUKH. K3aMeH
HTroro: 432 20 6 18 388




5.2. Conep:kaHue U CHUILTHHBL,CTPYKTYPHPOBAHHOENIOPA3/1e1aM

5.2.1. ConepxaHneeKIMOHHBIX3AHATH I

HanmMmenoBanmue
pa3aenauCuUILINHbI

Conep:xanue

JluHeiiHass U BEKTOpHas
anreOpa

Marpuupl. YMHOXeHHE MaTpull. MUHOpPBI U alnredpandeckue
JonojgHeHusd. PaHr marpunbel. BekTopHOE mDpOCTpaHCTBO.
baszuc. JluneiiHas 3aBucHMOCTb BeKTOpOB. COOCTBEHHBIE
3HaYeHUs] U COOCTBEHHBbIE BEKTOpPbl MaTpullpl. JluHeitHoe
IIPOCTPAHCTBO.

AHaTUTHYECKAS
TEOMETPHUSI

CkanmsipHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEIECHUE
BekTOpoB. IlomsapHas cucrema koopaunat. Ilimockocte n
npsMasi B npoctpaHcTBe. OOmiast TeopHst KpUBBIX BTOPOTO
nopsinka. KaHoHM4eckoe M MapaMeTpU4eCKOE YPaBHEHHS.
IToBepxHOCTH BTOPOro nopsaka. Meroj ceueHuu.

KOMILIEKCHBIA aHaINA3

Anrebpa ¥ KOMIUIEKCHBIA aHanu3. bunom HbroToHa.
Tpeyronpnauk Ilackans. Coueranus. KommiekcHble yucna u
OeHCTBUS  HAaN HUMH B anreOpamueckoil  Qopwme.
['eomerpuueckass  uHTepnperanus. Popmyna  Disepa.
®opmyna Myaspa.

BBeneHne B aHaIN3

[Tonsitue Qynkuuu. YuciaoBas MOCIENIOBATENILHOCTh U €€
npenen. [lpenen  ¢yHkuuu. beckoHeyHo Manble U
O0eckoHeyHO Oonbiine QyHKIUU. OJTHOCTOPOHHUE IMPEAETIBI.
HenpepbIBHOCTh U TOYKHU pa3pbIBa.

uddepennmanbproe
MCUHUCJICHUC

[IpowsBognas.  IlpousBoaHBIE  CIOXKHOW,  OOpaTHOM,
apaMeTpU4eCcKOn ¢ynkuuii. Ilpou3BoaHbIE  BBICIIUX
nopsikoB. DkctpemyMsbl. Teopembr depma, Poms, Jlarpanxka.
IIpasuio Jlonurans. @yHKIMY HECKOIBKUX IIEPEMEHHBIX.

NHuTterpanbHoe
MCUHUCJICHUC

[TepBooOpasHasi. HeonpeneneHnHbit UHTETpaJl.
WNurerpupoBanue METOJIOM 3aMEHbI MEPEMEHHOM,
MHTErpUpOBaHUE MO YacTsM. MHTerprpoBaHuie paluoHaIbHbIX
npo0eii. Meron HEONpe/IeIeHHbIX K02 pUIeHToB.
Onpenenennplii naTerpan Pumana. CBolicTBa onpeesieHHOrO
uHTerpana. Ilnomane r1wiockux ¢uryp B JeKapTOBOW U
MOJSIPHOM cucTeMax KoopauHaT. OObeM Ten BpalleHUs.
JInnHa  KpuBOM B IIOJNSPHOM  CHCTEME  KOOPIMHAT.
HecoGctBennsie nunrerpaisl I, 11 pona.

KpaTtHbie nHTErpaibl

JIBOIHOM HHTErpajl, CBOMCTBA M T€OMETPUYECKUN CMBICIL.
O6nacTb  WMHTETpUPOBAaHUS.  ANTOPUTM  PAaCCTaHOBKU
NpeaenoB  MHTErpupoBaHus.  [[BOWHOW  WHTErpal B
JIEKapTOBbIX M MOJIAPHBIX KoopauHaTax. OnpenenuTeisb
SIkoon. Haxoxnmenne mwiomand m o0bEMa. MexaHnyeckue
IIPUJIOKEHUS JIBOMHOTO UHTEerpana. TpolHble MHTETPaIbL.

KpuBonunelinele
MHTErpabl

KpuBonuHelineie HMHTETPajbl I u II THIIA.
Huddepennmanbupie hopmbl. Popmyna Crokca. Dopmyna
I'puna.




9. duddepenunanpabie JuddepeHumanbaple  ypaBHEHUS MEPBOTO  MOpsAKa H
YpaBHEHHUS BbICIIMX  HoOpsiAkoB.  JIuneiHsle  auddepeHunnanbHble
YpaBHEHHsS BTOpPOro TOpsAKa M N-r0  MOpsiaka ¢
MMOCTOSTHHBIMH kod(purmeHTamu. Cucremsl
Qg depeHInaIbHbIX ypaBHEHUH.
10. |Psamet HeoOxomumplii ¥ JOCTATOYHBIM TPU3HAKU CXOJUMOCTH.
Wnrerpanbubiii npusHak. [lpusnak  Jlamambepa. I[Tpusnax
Komm. Ilpusnak JleiiOnuna. @yHKIMOHANBHBIE PsiAbL. Psbi
dDypee.

11. [Teopuss  BeposiTHOCTeH. TeopeMbl  CIOKEHHUS  BEPOSITHOCTEH  COBMECTHBIX U
DIIEMEHTBI HECOBMECTHBIX COOBITUH. YCJIOBHAs BEPOSATHOCTH. Teopembl
MaTeMaTH4ECKOM YMHOXXEHHUSI BEPOATHOCTEH HE3aBUCHMBIX M 3aBUCHUMBIX
CTaTUCTUKU COOBITHIA. ®opmyna nosHOM BeposTHOCTU. Dopmyna

baiieca. HauanpHble M LIEHTpaJbHBIE MOMEHTHI CIyYalHBIX
BEJIMYHUH.
5.2.2. CopepxaHneab0paTOPHBIX3aHATHI
HaunmenoBanue

Ne Conep:xanue
pa3aeJaiuCUUIIMHbI

1. |[MHTerpanbHOE JlaGopatopHnas pabota «BBenenue B Mathcady.

MICUHCIICHUE JlaGopatopHass pabora «PemeHne 3agay MaTeMaTHYECKOTO
aHanu3a. HeonpeneneHHbli MHTErpasbl, UHTETPUPOBAHUE C
MOMOIIBIO 3aMEHBI IEPEMEHHBIX).
JlaGopatopnass pabota «VHTerpupoBaHHE TIO YaCTSIM.
OnpenenéHHblii HHTErpaD».
Jlaboparopuas pabota «HecoOcTBeHHBIC MHTETpANBI 1 U 2 —
ro poJiay.

2. |KpaTHbIe HHTETPAIIBI JlaGoparopnast paborta «JlBoitHbIe WHTETpasbl. V3MeHeHHe

MOPsIIKa UHTETPUPOBAHUS.

Jlabopartopnast paborta «IIpunoskeHusi TBOWHOTO MHTETpaja.
Brrunciienue miomanein».

Jlabopartopnast pabora «IIpuoxeHuss TpOHHOTO WHTETpaja.
BrrunciieHue MOMEHTOBY.

3. [KpuBonuHeiiHbIe JlaGopatopnasi pabota «Teopema CToKca, KpUBOJUHEHHBIE
MHTETPaJIbl UHTETPaJIbl 2-TO POAAY.

4. IuddepenunaabHbie Jlaboparopnas pabota «luddepenimanbupie ypaBHEHHS C
YpaBHEHHUS pa3aeNAoIUMUCS IEPEMEHHBIMI.

Jlaboparopnas pabora «JuddepenunanbHbie ypaBHEHUS
BBICIIMX TIOPSIIKOB C TOCTOSTHHBIMH KO3 UIIMEHTaAMH,
XapaKTepUCTUYECKHE MHOTOWIEHBD»

Jlabopatopnass pabora «Cucrembl mudQepeHIaIbHbIX
YpaBHEHHH, pelIeHne MAaTPUYHBIM CIIOCOOOMY.

5. |Psagbr Jlaboparopras pabota «Psab».

6. |Teopuss  BeposiTHOCTe| JlaboparopHast pabota «Teopuss BepOSTHOCTEH. DIEMEHTHI
DIIEMEHTBI MaTeMaTUYECKOM CTAaTUCTHUKI.

MaTE€MaTHYECKON
CTaTUCTHKH
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5.2.3. CopepxaHuenpakTHYeCKUX3AHATHH

HanMmenoBanue
pasaesnaarCIuIINHbI

Conep:xanue

JIuneiiHas U BEKTOpHas
anredpa

Marpuupsl U JeUCTBUS C HUMU.BbluuciaeHne onpenenuresnei
I, Il m BbICIMX TOpsAAKOB BpeluncieHne CcoOCTBEHHBIX
3HaYEHUH W COOCTBEHHBIX  BEKTOPOB MaTpPUIIBI.
Jlnaronanuzanusi MaTpull.

Panr matpuuel. Teopema Kponekepa-Kanemnu. Pemenune
CHUCTEM JIMHEWHBIX ypaBHEHHI MeTonoMm ['aycca. Pemienue
CUCTEM JIMHEHHBIX yPAaBHEHUNM W MATPUYHBIX YPAaBHECHUM.
Paznoxxenne BekTopa mo Oasmcy. Marpuma nepexoja.
PemeHne cucreM JIMHEHHBIX YpPaBHEHHW 110 IIPaBUILY
Kpamepa.Beraucnenue o6paTHON MaTpHIIhI.

AHanuTHYECKAs
TeOMETPUS

Bekropa. CkansipHoe MNpOW3BEIECHUE BEKTOPOB M  €ro
IIPAKTUYECKOE INpUMEHEeHue. BekTopHoe U cMelaHHOe
npou3BeieHHe BEKTOpOB. MomeHThl. OO0BEeM NHUpPaMUIBI.
IIpsiMasg Ha MIIOCKOCTH. PaccTOsHUA OT TOYKM JO IPSIMOM.
[Imockocts B mpocTpancTBe. HopmanbHBI — BEKTOp,
paccTositHusL OT TOYKM A0 IulockoctH. [lpsimas B
npoctpancTtBe.  Hampasnsitomuit - Bektop.  JluHum  u
MOBEPXHOCTH BTOPOro TMOpsaKa, Oiumnc. [unepbona.
[TapaGona. IlpuBeneHwe TWHUNA W TIOBEPXHOCTEH BTOPOTO

IKOMIUIEKCHBIA aHAIN3

bunom Herorona. Tpeyronbuuk Ilackansa. Coueranus.
KomnnekcHsiil ananus. [lenenue u yMHOKEHUE
KOMIUIEKCHBIX uncesl. @opmyna Ditnepa. @opmyna Myaspa.
N3BneueHne KopHEN n-0il CTENEHH.

BBeeHIE B aHAIH3

IIpeneinsr IIOCJIEI0BATEIbHOCTEN " GyHKIHIA.
3ameuaTenbHble Tpenensl. [I[ppuMeHeHre SKBUBAJICHTHBIX U
OECKOHEUHO MaJIbIX K BBIYHCICHHUIO npeacia. Breraucnenne
npenenoB. OrmpeneneHue HEMPEpbIBHOCTH  (GYHKUMU U
HAaXO0KJCHUE €€ TOUEK Pa3phIBa.

Jluddepenunansuoe
VICUUCIICHNE

[TpomsBomnas u auddepeHnman ¢GyHKUUU. YpaBHEHHE
kacatenbHOU. [IpuOmmkeHHbIe  BBIYUCICHUS. Tabimia
pou3BOAHBIX. IIpon3BOaHBIE TapaMETPUUECKUX U HESIBHBIX
¢bynkumii. [IpousBoaHble BBICIIMX MOPSAAKOB. [IpaBmiio
Jlonmutana.  Bospacranme u  yObiBaHue — (QyHKUMIL.
DKCTpeMyMbl QYHKIIUNA. BBIMYKI0CTh, BOTHYTOCTh (hyHKITHA.
Acumnrotsl. KpuBuszHa kpuBoil. YacTHble NPOU3BOJHBIE.
[Tonupii quddepennnan GyHKIUA C IBYMS apryMEHTaMH.
[TpousBoHas CIOXXKHOM M HessBHOM (yHKIMH. ['pagueHt
¢bynkuuu. [Ipow3BogHas 1O HAMpPaBICHHUIO. ODKCTPEMyM

MHurerpaibHoe
MCYHCIICHUE

Tabmuma wHTErpamoB. MeToa HWHTETPUPOBAHUS IMYTEM
noaseaenus noa auddepennuan MaTerpupoBanue MeTo10M
3aMEHbI MepeMEeHHOW. MeToJ MHTErpUPOBAHUS TIO0 YACTSM.
WNHTterpupoBanue IpOOHO-pallMOHAIBHBIX GyHKIMIA.
WHTerpupoBaHie TPUTOHOMETPUUYECKUX U TUIEPOOTHYECKUX
bynkumidi. UHTETrprpOBaHre HppalMOHAIBHBIX (PYHKITHH.
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KpaTHble nHTETpabl

JIBOWMHOW MHTErpaji, ero CBOMCTBAa, FTEOMETPUUECKUN CMBICIL.
OO6nacTh  WHTETPUPOBAHHUSA.  AJITOPUTM  PACCTAaHOBKHU
IPEACIIOB  WHTETpUpOBaHUA.  JIBOMHOM  MHTErpail B
JIEKapTOBbIX W TOJSPHBIX KoopauHarax. OnpenenuTenb
SxoOu. @usznueckue NPUIOKEHUS TBOWHOTO HHTErpasa.
Ou3nyecKkre MNPUIOKEHHUS TPOMHOrO HHTErpaina. TpoitHou
WHTETpaJl B JIEKAPTOBBIX, IMIMHIPUYECKUX U C(HEPUIESCKHUX

KpuBonuHeiiHbie
IMHTCTPaJIbl

Kpusonuneiinbie uaTerpains [ u Il Tumos. PaGota cubl.
Juddepenumansubie Gopmbl. HezaBucuMocTh nHTErpaiga ot
nyTy uaterpupoBanus. @opmyina Crokca. opmyna ['puna.

Juddepenunanbueie
ypaBHEHUS

Juddepenunansabie ypaBHEHUs NIEPBOTroO mopsiaka. Meroa
BapHalMi TOCTOSSHHOW W MeToj bepHymm. YpaBHeHus
bepuymnun, Jlarpamxa u Kiepo. uddepenunanbheie
YPaBHEHUs BBICHIMX MOPSIKOB. JIMHEWHBIC OMHOPOAHBIE H
HEOJHOpoAHble  AuddepeHnnanbHble  ypaBHEHHUS c
MMOCTOSTHHBIMH koa(purmeHTamu. Cuctemsl
Qg depeHIraIbHbIX ypaBHEHHA. MeTol CBEICHUS K OJJTHOMY
ypaBHEHHIO. Pemenne MaTpuaHbIM METOIOM.

10.

Psnpl

Yucnossie PAIBL. Omnpenenenue CXOJIMMOCTH
MIOJIOKUTENNBHBIX ~ PSAJOB 10  NPHU3HAKAM  CPaBHEHUS.
ITpusnaku J[lanamOepa, Kommu u uHTErpajibHble NpPHU3HAKU
JUIsL  TIOJIOKUTENBHBIX PSNOB. 3HAKOIEPEMEHHBIE DsbI.
AOcomoTHasT M yCIOBHash CXOOUMOCTb psnoB. [IpusHak
JleiiOHuna. OyHKUMOHATIbHBIE pAabl. OOIaCTh CXOJUMOCTH
creneHHoro psana. Tabmuma psgoB Teinopa-Makiopena.

11.

Teopus
DIIeMEHTEI
MaTeMaTHYeCKOM
CTAaTHUCTHKH

BEPOSITHOCTEM.

DOneMeHThl KOMOWHATOPWKH. 3aJadydl  Ha  ONpeielicHHe
BepoaATHOocTH.  Popmyna  bepnymnu.  [IpousBonsimas
¢yHkusa. YcioBHas BepoATHOCTb. DopMmyna MOIHON
BepoaTHOCTH, ¢opmyna baiieca. JluckperHas ciydaiiHas
BEJINYMHA. buHOMUHANBHOE  pacHpeleneHue, 3aKOH
ITyaccona.  HavanpHple W LEHTpaJbHbBIE  MOMEHTHI
CIy4YalHBIX BeJW4YMH. HenpepbiBHas ciydaiiHass BEIMYMHA.
HopwmansHoe pacnpenencnue. CTaTUCTHUUECKHE THUIIOTE3BI.
Kputepuii Ilupcona. Cucrema AByX Clly4alHBIX BEJIUYMH.

5.2.4. llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs I CAMOCTOSATEIbHOM
padoThHI 00y4AKOIIMXCS 10 AUCHUINIMHE

o4Has1 popma o0yueHust

HaumenoBanne Y4eoHo-
Ne Conep:xanue
pasaeaaucuun MeTOANYeCcKoe
JIMHBI olecneyeHue
1 2 3 4
1. Uluneiinas n IlogroroBka K NPAKTUYECKUM 3aHATHSAM [0
BEKTOpPHAs cienyomuM Temam: «MaTpuipl U JEHCTBUA C
anredpa Humu.Beruucnenne  ompenenutenet I lwu | [1], [3], [S], [8],
BBICIIMX TOPSAKOB BbIuncieHne coOCTBEHHBIX [10], [11], [13]
3HAQYEHUH W COOCTBEHHBIX BEKTOPOB MAaTpPHIIBL.
JlmaroHanuzanusi MaTpHIL.
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Panr marpunpsl. Teopema Kponekepa-Kanemnn.
Pemienne  cucrem  JIMHEHHBIX  YpaBHEHUI
metonoM [aycca. Pemienue cucrem JIMHEMHBIX

ypaBHEHUH u MATPUYHBIX YpaBHEHUH.
Paznoxenue BekTopa mo Oasucy. Matpuna
nepexoza. Pemnrenue CHUCTEM JIMHEMHEIX

ypaBHeHuil 1o mnpaBuiny Kpamepa.Berancinenue
00paTHO# MaTPHIIBL.»

[ToaroroBka k KOHTpOILHOM paboTe Nel.
IToaroToBka K 3K3aMeHY.

AHaITUTHYECKAS
rCOMETPUS

[logroroBka K NPAKTUYECKUM 3aAHATHSAM IO
CIEAYIOIM TEMaM:

«CkaisipHoe, BEKTOPHOE u CMEIIIaHHOE
npousBe/icHre BekTOpoB. IlomsipHas cucrema
KOOpJMHAT. IInockocTth H npsimMast B
npoctpanctBe. OOImass Teopus KPUBBIX BTOPOTO
nopsiika. KaHoHuueckoe © mapamMeTpuyeckoe
ypaBHeHUs. [I0BEpXHOCTH BTOPOTO MOPSIAKA.»
[ToaroroBka Kk KOHTpOILHOM paboTe Nel.
IToaroToBka K 3K3aMeHy.

[11, [31, [5], [8],
[10], [11], [13]

KoMIiiekcHbIN
aHaIN3

[TogroroBka K NPAKTUYECKUM 3aHIATHSAM IO
CJEIYIOIIUM TEMAM:

«bnHom Herootona. Tpeyronsnuk Ilackans.
Coueranusi. KommuiekcHble 4ucia W JIEUCTBUS
HaJl HUMH B  anreOpamveckoil  Qopme.
I'eomerpuueckas  uHTepnperamus. DPopmyna
Oiinepa. ®opmyna Myaspa.»

[ToaroroBka Kk KOHTPOILHOM paboTe Nel.
IToaAroTOBKA K BK3aMEHY.

[[11, 31, [3], [81,
[10], [11], [13]

AHaJIn3

Bsenenue B

IlonrotoBka K NPAKTUYECKUM 3aHATHAM 110
CJICAYIOUIMM TEMaM:

«ITonsTHE byHKIUH. Hucnosas
HOCIeI0BaTeNbHOCT M €€ mnpeaen. llpexen
¢yHkuuu. beckoHeyHO Manible U OGECKOHEYHO
Oompmie ¢yHKuuu. OTHOCTOPOHHHE TIPEACIHI.
HenpepbIBHOCTh U TOYKHU pa3pbiBa.»

[ToaroroBka k KOHTpoOJabHOU padoTe Nel.
[TonroToBKa K 3K3aMeHY.

[11, [31, [5], [8],
[10], [11], [13]

Juddepennmansa
0€ MICYHCIICHUE

HOI[FOTOBK& K IMPAaKTUYCCKHUM 3aHATHAM 110
CJICAYIOIIUM TECMAM:

«IIpomsBomnas u puddepeniman GyHKIUU.
VYpaBHenue  kacarenbHO.  [IpuOmixkeHHBIE
BBIYUCIICHMUS. Tabnuma MIPOU3BOHBIX.

[Ipon3BogHbBIE MAapaMETPUYECKUX M HESIBHBIX
¢byskuuid. [Ipon3BoAHBIE BBICHIMX TOPSIKOB.
[IpaBuno Jlonurans. Bo3pacranue u yObiBaHUE
¢byHKIMA. JKeTpeMyMbl (QYHKIHMNA. BBITyKIOCTB,
BOTHYTOCTh (QyHKUUH. Acumnrorsl. Kpususna

KpuBoi. YactHble mnpousBoAHble.  IlosHBIN
mubdepenunan  QyHKIUK C  IByMs
aprymeHtamu.  IIpouw3BojmHass  CIO0XKHOM W

[11, [3], [6], [8],
[10], [11], [13]
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HESBHOW  (DyHKITUH. I'paguent  ¢yHKIMM.
[Ipon3BogHas 1O HaMpaBICHUIO. OKCTPEMYM
(YHKIIUU IBYX MIEPEMEHHBIX.)»

[ToaroroBka Kk KOHTPOILHOM paboTe Nel.
IToAroToBKa K BK3aMEHY.

MHTerpanbsHoe
VCUHCIICHUE

IlonroroBka K MpPaKkTUYECKUM 3aHATUAM II0
CIIEAYIOIIHUM TEMAaM:

«Tabnuua mHTErpanoB. MeTosl MHTErpUPOBAHUS
myTeM  TonBeACHWs  monx  auddepeHran
HNHTterpupoBanyre METOAOM 3aMEHbI IEPEMEHHOM.
Meton MHTETPUPOBAHUS 1o 4acTsM.
WNHuTterpuposanue NpOOHO-pallOHAIBHBIX
GbyHKIU. WNurerpupoBanue
TPUTOHOMETPUYECKMX M THIEpPOOINYECKUX
¢byskuuid. VHTerpupoBaHHe HpPpaMOHATBHBIX
GbyHKIUR.»

[ToaroroBka Kk KOHTpOJIBHOU padoTe Ne2.
TToaAroToBKa K 3a4ery.

[11, [3], [6], [8],
[10], [11], [13]

KpaTHble
WMHTErpajibl

[TogroroBka K NPAKTUYECKUM 3aAHATHSAM IO
CIEAYIOLIUM TEMaM:
«/IBOMHOM HUHTETPAll,
reOMETPUYECKUI CMBICIL. O6nacTh
WHTETPUPOBAHUS. Anroput™m paccTaHOBKHU
MpeJIeNI0OB UHTETpUpOBaHus. JIBOWHON HHTETpas B
JEKAPTOBBIX W TOJAPHBIX  KOOPAMHATAX.
Onpenenurens SAxoou. HaxoxaeHue muiomaan u
o0BEMa. MexaHWYecKre MPUIOKESHHS TBOHHOTO
uHTerpana. TpoilHble HHTErpaIbL.»

[ToaroroBka Kk KOHTPOJILHOM paboTe No2.
[ToaroToBka K 3a4eTy.

CBOWCTBA "

[21, [4], [6], [9],
[12], [13]

KpuBosnHeliHbIe
WMHTErpajbl

[TogroroBka K NPAKTUYECKUM 3aAHATHSAM IO
CJIEIYIOIIHUM TEMAM:

«KpuBonuneiinple wuHterpansl I wm I Tuna.
Huddepennmansupie popmbl. Dopmyna Ctokca.
®opmyna ['puna.»

[ToaroroBka Kk KOHTPOJILHOM paboTe No2.
IloaroToBka K 3a4ery.

[2], [4], [6], [9],
[12], [13]

Jluddepenumansa
bIC YPaBHEHHUS

[MoarotoBka K MPAKTUYECKUM 3aHATUSAM IO
CJIETyIOIINM TEMaM:

«Iuddepennmanpaple  ypaBHEHHS  IIEpBOTO
nopsiaka. Merosa Bapualv MOCTOSTHHOW U METOJT
bepuymm. YpaBHenus bepnyimnm, Jlarpawxka u
Knepo. luddepenimanbabie ypaBHEHHs! BBICIIIHX
IIOPSAIKOB. JIunelinbie OJHOPOJHBIE u
HeogHopoaHbIe MU (epeHIraTbHbIe ypaBHEHUS
C TOCTOSHHBIMH KO3 dunuentamu. CuCTeMBI
nudepeHITaTbHBIX ypaBHEHUH. Merton
CBEJICHUS K OJIHOMY ypaBHEHHIO. Permenue
MaTPUYHBIM METO/IOM.)»

[ToaroroBka Kk KOHTPOILHOM paboTe No3.
IToaroToBka K 3K3aMeHy.

[2], [4], [7], [9],
[12], [13]

10.

Panwl

HOI[F OTOBKa K HPAKTHYCCKUM 3aHATUAM 110

[2]. [4], [7]. [9].
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CJIEIYIOIIUM TEMAaM:
«Hucnosble psaapl. OnpeneneHue CXOAUMOCTH
MOJIOKUTENBHBIX  PSIIOB MO MpU3HAKaM
cpaBuenusa. Ilpusnakum J[lamamGepa, Kommu wu
WHTETpaJIbHbIE TMPU3HAKU IS TOJIOKUTEIBHBIX
psAnoB. 3HAKOMIEPEMEHHBIC Psibl. AGCOMIOTHAS U
YCIOBHAas  CXOAMMOCTb  psigoB.  [lpusnak
Jletitoanmna. DyHKuMoHaIbHBIE pPsabl. OOIacTh
CXOAMMOCTH CTETNEeHHOTO psga. Tabmuia psaoB
Teitnopa-Maxksnopena. Paznoxxenne ¢yHKIUA B
psanel Oypse.»

[ToaroroBka Kk KOHTPOILHOM paboTe No3.
[ToaroToBka K 3K3aMeHY.

[12], [13]

11.[Teopus IToaroToBKa K NPAKTUYECKMM 3aHATHAM 10
BEPOSITHOCTEH. CIEAYIOLUM TEMaM:
JJIEMEHTEI «JnemMeHThl ~ KOMOMHATOpPWKM. 3aJauyd  Ha
MaTeMaTU4eCKON | ompezaeneHue BepostHocTh. Popmyna bepryuin.
CTaTHUCTUKH [IpownsBoasimas GbyHKIHS. VYcnoBHas
BEpOATHOCTBL. DOpMyIIa MOIHON BEPO
atHoctd,  Qopmymna  baiteca.  JluckperHas
Cly4yallHas  BEJIMYUHA. bunomunansHOE 21, [41, [71. [9]
pacnpenenenue, 3akoH Ilyaccona. HavyanbHbie u ’[1 2]’ [l 3’] ’
LIEHTPAJIbHbIE MOMEHTBHI CIyYalHbBIX BEJIUYHUH. ’
HenpepoiBHas Cily4aitHas BEJIMYMHA.
HopmanbHoe pacnpenenenue. CTaTUCTHYECKHE
runiore3bl. Kpurepuii [lupcona. Cucrema aByx
cly4aiiHbIX BeJW4YMH. (CMEIIaHHBII MOMEHT,
K02 (D PUITUEHT KOPPEISALIUN. »
[ToaroroBka Kk KOHTPOJIBHOM paboTe No3.
IToaroToBka K SK3aMeHy.
3a04Has popMa 00ydeHHs
HanmeHoBaHue Y4eoHo-
Ne Conep:xanue
pasaea MeTOAN4YecKoe
JTUCIHUILINHEI odecmeueHue
1 2 3 4
1. Uluneiinas [ToaroroBka K MPAaKTUYECKUM 3aHATHSIM IO
BEKTOPHAs ciaenyromuM Ttemam: «MaTpuipsl U JEHCTBUA C
anredpa HuMu.Berancnenue  ompenenurenen 1L Il u

BBICIIUX TOPSAAKOB Bpruncnenne coOCTBEHHBIX
3HaYeHUH U COOCTBEHHBIX BEKTOPOB MAaTpHIIBI.
Jnaronanuzanus MaTpuil.

Panr marpunpsl. Teopema Kponekepa-Kanemnn.
Pemienne  cuctem  JIMHEHHBIX  YpaBHEHUI
metonoM [aycca. Pemienue cucrem JIMHEMHBIX
ypaBHEHUH u MATPUYHBIX YpaBHEHUH.
Paznoxenue BekTopa mo Oasucy. Matpuna
nepexoja. Pemnrenue CHUCTEM JIMHEMHEIX
ypaBHeHuil no mnpaBuiy Kpamepa.Boruncnenue
00paTHOM MaTPHIIBL.»

[11, [31, [5], [8],
[10], [11], [13]
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[ToaroroBka Kk KOHTpOILHOM paboTe Neol.
[ToaroToBka K 3a4eTy.

AHaTATHYECKAS
reoMeTpus

[TonrotoBka K MNPAKTUYECKUM 3aHATHSIM 1O
CJEIYIOIIUM TEMAM:

«CkainspHoe, BEKTOPHOE u CMEIIIaHHOE
npousBeneHue BekTopoB. [lomsipHas cucrtema
KOOpPAMWHAT. ITmockocth " npsiMast B
npoctpanctBe. OOIIasi Teopusi KPUBBIX BTOPOTO
nopsiaka. KaHoHuueckoe © mapameTpuyeckoe
ypaBHeHUs. [I0BEpXHOCTH BTOPOTO MOPSIAKA.»
[ToaroroBka k KOHTpOJLHOM paboTe Nel.
[ToaroToBka K 3a4eTy.

[11, [31, [5], [8],
[10], [11], [13]

KoMIiiekcHbIN
aHaIN3

[lonroroBka K MpaKkTUYECKUM 3aHATUSAM 10
CIETYIOIINM TEMaM:

«bnaom Herotona. Tpeyronsnuk Ilackans.
Coueranus. KomiiekcHble uucia W AeHCTBUS
HaJl HUMH B  aireOpamveckoil  Qopme.
l'eomerpuueckas  untepnperamus. Dopmyna
Ditnepa. ®opmyna Myaspa.»

[ToaroroBka k KOHTpoOJBHOM paboTe Nel.
[ToaroToBka K 3a4eTy.

[11, [3], [5], [8],
[10], [11], [13]

AHaJIn3

Bsenenue B

IlonrotoBka K NPAKTUYECKUM 3aHATHAM I10
CJICAYIOUIMM TEMaM:

«ITonsTHE byHKIUH. Hucnosas
HoCIeI0BaTeNbHOCT M ee  mnpeaen. llpexen
¢yHkuuu. beckoHeYyHO Maiible U OGECKOHEYHO
Oompme ¢yHKuuu. OTHOCTOPOHHHE TIPEIECHI.
HenpepbIBHOCT U TOYKHU pa3pbIBa.»

[ToaroroBka k KOHTpoJIbHOU padoTe Nel.
IToroToBKa K 3a4eTy.

[11, [31, [5], [8],
[10], [11], [13]

Tuddepennmansu
0€ MCUUCIICHUE

[TogroroBka K TPAKTHYECKUM 3aHATHSAM IO
CJIEIYIOIIUM TEMAaM:

«IIponsBomnass wu nauddepeHman QyHKIUN.
VYpaBHenue  kacarenbHO.  [IpuOmrxkeHHBIE
BBIYHCIICHUSI. Tabnuna MIPOU3BOTHBIX.

[Ipon3BoaHBIE MAapaMETPUUYECKUX M HESIBHBIX
¢byukauii. [Ipon3BomHBIE BBICIIMX TOPSAKOB.
[IpaBuno Jlomurans. Bo3pactanue u yObiBaHue
dbyskImii. OkcTpeMyMbl QyHKIUH. BBITyKIOCTD,
BOTHYTOCTb (YHKUMH. AcumnrToThl. KpuBuzHa
kpuBod. YactHele mnpousBoAHble. [loyHbIMA
mipdepeHnran  GyHKIUU c  JByMs
aprymentamu. IIpou3BomHass  CIOXHOM U
HESBHOW  (PyHKITUH. I'paguent ¢yHKIMH.
[Ipous3BogHas 1O HaAMpaBICHHUIO. ODKCTPEMYM
(YHKIIUU IBYX MIEPEMEHHBIX.)»

[ToaroroBka Kk KOHTPOILHOM paboTe No2.
[ToaroToBka K 3K3aMeHY.

[11, [3], [6], [8],
[10], [11], [13]

HNuTterpanbHoe
MCUYHNCJIICHUC

[ToarotoBka K MPAKTUYECKUM 3aHATUSAM IO
CIEYIOIINM TeMaM:

«Tabnuua mHTErpasioB. MeToa MHTErpUPOBAHUS
nmyTeM  nmojaBeAcHMs — monx  auddepeHmman

[[11, [3], [6]. (8],
[10], [11], [13]
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HNuTerpupoBanue METOAOM 3aMEHbI IEPEMEHHOM.

MCTOI[ HHTCTPUPOBAHUA 10 HacTsM.
WuTerpupoBanue JIpOOHO-PaIMOHATBHBIX
hyHKIHA. WNuTerpupoBanue

TPUTOHOMETPHUYECKUX M TUIEPOOTHMUECKUX
¢bynkiuii. MHTErprpoBaHNe HpPpaMOHATBHBIX
GbyHKIHTI.»

Brimonnenune 1a00paTOPHBIX paoor:
«MHTterpupoBanue no dactsaM. OnpenenéHHbII
uHTerpam», «HecoOcTBeHHbIe nHTErpanbl 1 u 2 —
ro poaa».

[ToaroroBka Kk KOHTPOILHOM paboTe No3.
IloaroToBKa K 3K3aMeHY.

KpaTtHbie
MHTErpajbl

[TonrotoBka K MPAKTUYECKUM 3aHATHUSM TIO
CJIEIYIOIIUM TEMAaM:

«JIBOMHOM HUHTETpal, CBOICTBa u
r€OMETPUUYECKUI CMBICII. O06nacThb
WHTETPUPOBAHUSL. Anroputm paccTaHOBKH
IIPEEIIOB HUHTETPUPOBAaHHUs. [[BOMHON UHTETpal B
JIEKapTOBBIX M TOJSIPHBIX  KOOpJMHATAX.
Omnpenenurens Skob6u. HaxoxneHue miomany u
00béMa. MexaHnueckre MPUIIOKEHHUS TBOMHOTO
HHTEerpajia. TpoWHbIE HHTErPAJIbL.)»

Brimonnenue 1a60paTOPHBIX pabor:
«IIpunoxenus JIBOMHOTO MHTETpaa.
Brruucnenune TUIOIIAJICH, «ITpunoxenus
TPOMHOI0 MHTErpaia. BeiurcieHue MOMEHTOBY.
[ToaroroBka Kk KOHTPOILHOM paboTe No3.
IToAroTOBKA K BK3aMEHY.

[2], [4], [6], [9],
[12], [13]

KpuBonuHelinbie
WHTErpajbl

[loaroroBka K MPaKkTUYECKUM 3aHATUSAM 10
CJIEIyIOIIMM TEMaM:

«KpuBonunennbie wuHTerpasbl I u Il Tuma.
Huddepenunansusie popmbl. Popmyna Crokca.
®opmyina ['puna.»

Brimonnenue nabopatopHoit pabotsl «Teopema
CrtoKca, KpUBOJIMHEWHBIE UHTETPAJIBI 2-TO POJIay.
[ToaroroBka Kk KOHTPOJILHOM paboTe No3.
IToaroToBka K SK3aMeHy.

[2], [4], [6], [9],
[12], [13]

Tuddepennmansu
bIC YPaBHEHHUS

[loaroroBka K MPaKkTUYECKUM 3aHATUSAM 10
CJICAYIOUIM TEMaM:

«Inddepenmanpapie  ypaBHEHHs  TIEPBOTO
nopsiaka. MeTox Bapuanuy OCTOSTHHOM U METOJ
bepnynnu. YpaBuenus bepnymiu, Jlarpanxa u
Knepo. uddepennnanbable ypaBHEHUs BBICIIAX
MOPSIKOB. JInnennble OJTHOPOJHBIE Hu
HEOTHOPOAHbIE TU(epeHIaIbHbIE YPAaBHEHUS
C TOCTOSHHBIMH KO3 unmenramu. CucTeMbl
Qg depeHIaIbHbIX YPaBHEHHUH. Merton
CBEJCHHs K OJHOMY ypaBHEHMIO. Pemenue
MaTPUYHBIM METOJIOM.»

[ToaroroBka Kk KOHTPOJILHOM paboTe No4.
IToaroToBKa K 3a4ery.

[21, [4], [7], [9],
[12], [13]
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10.|Psiapr [ToarotoBka K IPAaKTHYECKHM 3aHATHSAM 110
CJIEIYIOIIMM TEMaM:

«Yucnosele psanel. OnpeneneHue CXOAUMOCTH
MOJIOKUTEIBHBIX ~ PSAOB 1O  IPU3HAKAM
cpaBuenusa. I[lpusnaku J[lamamGepa, Komu wu
UHTETPAIbHBIE TPU3HAKU AJI IOJIOKUTEIbHBIX
psAnoB. 3HAKONEpEMEHHBIE psAbl. AGCOIIOTHAS U
yCIIOBHasi  cxoguMmMocTb  psafgoB.  llpusnax
JleitOHnna. @yHKUMOHANbHBIE psiabl. OOIacTh
CXOJIMMOCTH CTEIeHHOro psaa. Tabmuma psaoB
Teitnopa-Maxkinopena. Pasnoxenue QyHkuuii B
pansl Oypbey.

Brinonnenue madboparopHoit paboTsl «Psiabny.
ITonroToBka k KOHTPOJIBLHOU paboTe NeS.
[ToaroToBka K 3K3aMeHY.

[[2], [41, [7], [9],
[12], [13]

11. Teopus [ToaroroBka K MNPAKTUYECKUM 3aHATHSIM IO
BEPOATHOCTEH. CIEAYIOIUM TEMaM:
DJIEMEHTBI «OneMeHThl ~ KOMOMHATOpUKH. 3agaud  Ha
MaTeMaThuuecko | ompeneneHue BeposaTHoctu. Gopmyna bepuymu.
CTAaTHUCTHKH [IpouzBoasuias byHKIMS. YcaoBnas

BEPOATHOCTh. DoOpmysia TOJHOW BEPOSATHOCTH,
¢dbopmyna bBaiteca. JluckpetHas  ciydaiiHas
BEJIMYHHA. bunoMuHanbHOE pacmpeneneHue,
3akoH Ilyaccona. HauanbHble M LIEHTpaJIbHBIC
MOMEHTHI clydaiiHeix BenuunH. HempepwiBHas | [2], [4], [7], [9],
ciyvaiHas BEJIMYMHA. Hopmanbsnoe [12], [13]
pacnpenenenue. CTaTUCTUYECKHE  TUIIOTE3BI.
Kpurepnii Ilupcona. Cucrema IByX CiydalHBIX
BenmuuH. CMENIaHHBI MOMEHT, KOX(QHUIMEHT
KOPPEJIALHH.»

Boinonnenue nabopatopHoil paboTel «Teopus
BEPOATHOCTEH.  DJIEMEHTBl  MaTeMAaTUYECKOU
CTaTHUCTUKH.

ITonroToBka Kk KOHTPOJIBHOU padboTe Neb.
IToaroToBKa K SK3aMeHY.

5.2.5. TeMbl KOHTPOJIbHBIX PadoT

l. Ananutnueckas reometpus W JuHelHas anredpa

2. uddepenuupopanue

3. UHrerpupoBanue

4. JuddepeHimanbabie ypaBHEHHUs

5. Pamgwt

6. Teopus BEPOATHOCTEN U MaTEMATHYECKAsK CTATHCTUKA

5.2.6. Tembl KYpPCOBBIX MNPOEKTOB/ KYPCOBBIX PadOT «)yueOHbIM NIAHOM He
npeoycmompenl.

6. MeToanueckne yKazaHus 1Jis1 00y4alOMUXCsH M0 OCBOCHHUIO U CHUILIMHBI

Bun yuebnoi

p a60ThI Opl"aHI/I?»aI_[I/IHI[eHTeJ'IBHOCTI/ICTy,Z[eHTa
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HanucannekoHceKTaneKIui:KpaTko,CXeMaTUYHO,TOCIEA0BATENbHO. D1
KCHPOBAaTbOCHOBHBICTIONOKEHHS, BBIBOBI,(hOPMYITUPOBKU,0000IICHHS ;0T
M€4aTbBaKHBIEMBICIIH, BBIIEIATHKIIIOUEBBIECTIOBA, TepMUHBL. [ IpoBepkaTep
MMHOB,TOHATUHACTIOMOIIbIOAHIIUKIIONE AN, CII0BAPEM,CIIPABOYHUKOBCBBIIT
Jlexuus MCBHIBAHHEMTOJIKOBAHUMBTETPaIb. O003HAUUTHBOIIPOCH], TEPMUHBL, MAaTEPH
aJI,KOTOPBIMBBI3BIBACTTPYJHOCTH,0TMETUTHUIIONBITATHCAHAWTHOTBETBPEK
oMeHayemoitnuteparype. EcnucamocTosTensHOHEY AaeTCsipa300paThCsIBM
aTepuaie,He00X0IMMOCHOPMYITUPOBATHBONPOCH3aIaThIIPENIOJaBATEIOH
AKOHCYJIbTALUU,HAPAKTUYECKOM3AHITHH.
[IpenBaputensHas caMocTosiTeNlbHAs paboTa CTYIEHTOB IO TeMe
IUIAHUPYEMOT0 ~ 3aHATHS: paboTa  CKOHCIEKTOMIIECKIMN,y4eOHHKOM,
y4eOHbIM  mocoOreM  (YTOOBI  OCHOBATEIIbHO  OBJIQJIETh  TEOpHUEH
MpaxTicckue BOHpOC&);HO,Z[F(iTOBKaOTBCTOFKKOHTpOHBHLIMBOHpOcaM, pabota
O pexoMeHryemointepatrypoil. IlpakTudyeckue 3aHATHS WUIPAIOT BAXKHYIO
poib B BBIPAOOTKE Y CTYIEHTOB HABBIKOB NPUMEHEHUS IOJYyYSHHBIX
3HAHUU JJIs pellIeHus] MPAKTUYECKUX 3a/1a4 COBMECTHO C MpernojaBaTeiemM
(pemeHrepacyeTHO-rpapUUECKUX3aJaHUN, PEIIEHUEe3a/1auII0aITOPUTMY
JIp.).
JlaGoparopHsbie
MetoandeckreyKa3aHUuIOBbINOIHEHHIONA00paTOPHBIXPAOOT
3aHATHUS
3HaKOMCTBOCOCHOBHOWUIOTIOJIHUTEIbHOMIUTEPATY PO, BKITIOYasICIIPABOY
CamocrosTens HBbIEU3/1aHus1,3apy 0 )KHBICUCTOYHUKH, KOHCTIEKTOCHOBHBIXTOJIOKEHUH, Tep
Has pabota / MHUHOB,CBEICHHUH, TPEOYIOIMX CSIITSI3aIIOMTHAHUSTSIBIISTEFOLITIX CST
WHIUBUYaTTbH OCHOBOITIOJIATAIOIIMMU B 3TOMTEME, NPU STOM YYECTh PEKOMEHIAINU
bI€3aJaHUs mpenojaBarenass W TpeOboBaHus  y4yeOHo  mporpammbl.  [lpu
HEOOXOAMMOCTH COCTaBUTh CIIMCOK BOMPOCOB Il 00CYKICHHSL.
KonTponbHas CpencTBO NpPOBEPKM YMEHHM NPUMEHATh IOJyYEHHBbIE 3HAHUS IS
pabota CIICHHUS 33]1a4 ONPE/EICHHOTO THIIA M0 TeME WIH pa3feny
[loaroroskak [TpumnoaroToBKeK3IK3aMeHy(3a4eTy JHEOOX0TMMOOPHEHTUPOBATHCIHAKOHC
PK3aMeHy(3aueT MIEKTHI JICKIUH, pEKOMEHIyEeMYIOTUTEepaTypYUIp.
y)

7. O0pa3oBaTejbHbIE TEXHOJIOTHU
HepequL OGp&SOB&TGHBHBIX TGXHOJIOFI/IP'I, HCIIOJIB3YCMbBIX MPU U3YYCHUU JHUCHUTIIINHBI
«MaremaTtukay.

TpaguuuoHHbie 00pa3oBaTe/ibHbIE TEXHOJIOTHI

JucimmmHa  «MareMaTuka»  IOPOBOAATCA € HMCIOJNb30BAaHUEMTPAAUIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJOTMHA OpPUEHTHUPYIOUIMECS Ha OpraHu3alio 00pa3oBaTeIbHOTO
mpouecca, MpeAroIaraoiy0 IpsMyl0 TPAaHCIALMIO 3HAHUM OT NPENoNaBarels K CTyACHTY
(MperMyIIEeCTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-UUIIOCTPATUBHBIX METOAOB OOYYeHHs),
yueOHasl JeATeNIbHOCTh CTYJE€HTa HOCUT B TaKUX YCIIOBUSX, KaK MPaBWIO, PENPOAYKTUBHBIN
xapaktep. @opMbl y4eOHBIX 3aHATHH MO AMCHUIUIMHE «MaTeMaTHKa» € HCHOJIb30BAHUEM
TPaAULMOHHBIX TEXHOJIOTUH:

Jlexuusi — MOCIENOBATEIbHOE W3JIOKEHHE Marepuaja B IJUCLHMILUIMHAPDHON JIOTHKE,
OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMU (MOHOJIOT IIPEIIOAAaBATENs).

[IpakTnueckoe 3aHATHE — 3aHATHE, TMOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH W
HAaBBIKOB I10 IIPEJIOKEHHOMY aJITOPUTMY.

JIaGopaTopHbIe 3aHATHS — OpraHu3alus yueOHOW paboThl C pealbHbIMU MaTepUaIbHBIMU
1 WHPOPMAIMOHHBIMH OOBEKTaMH, JKCIIEPUMEHTANbHAs padoTa ¢ aHaJIOTOBBIMH MOJCIISIMH
peasbHBIX OOBEKTOB.
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HNHTepakTHBHBIE TEXHOJOTHH — OpPTraHU3aIs 00pa30oBaTeIbHOTO Mpolecca, KoTopas
npefnonaraeT akTUBHOE M HEJIMHEWHOE B3aUMOJCHCTBHE BCEX YYaCTHHMKOB, JOCTHXKEHUE Ha
3TOM OCHOBE JHMYHOCTHO 3HAYMMOIO s HHUX oOpa3oBaTelbHOro pe3yibTrara. Hapsgy co
CHELMATU3UPOBAHHBIMUA  TEXHOJIOTUAMH  TAaKOro  poAa  IPUHIMI  MHTEPAKTHUBHOCTHU
OpPOCIE)KUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJOTHIA.
WHTEepakTUBHOCTh MOJPa3yMeBaET CyObEKT-CyObEKTHBIE OTHOIIEHHS B X0A€ 00pa30BaTEIbHOIO
npoliecca U, Kak cleJcTBHe, (hopMUpoBaHHE CaMOpPa3BUBAOLICHCS HHPOPMALMOHHO-PECYPCHON
Cpepbl.

IIo JUCHUIIIIUHE «MatemaTukay JICKOHMOHHBIC 3aHATUA MPOBOIAATCA C HUCIIOJB30BAHUCM
CJIETYIOIIMX MHTEPAKTUBHBIX TEXHOJIOTHIA:

Jlexuus-BU3yanu3amus - MpeJCTaBIseT COOOH BU3yalIbHYIO (POPMY MOJAUH JICKITHOHHOTO
Mmarepuana cpeactBamMu TCO unu ayTMOBUICOTEXHUKHU (BUACO-JICKINs). UTeHHE TaKOW JICKITUU
CBOOUTCA K PasBEPHYTOMY HIM KPATKOMY KOMMEHTHUPOBAHUIO IIPOCMATPUBAEMBIX BHU3yaIbHBIX
MarepuaioB (B BUIe cxeMm, Tabmui, rpadoB, TpadukoB, Mmopenei).JIeKIusI-BU3yanH3aIus
IIOMOTAeT CTyAEHTaM MpeoOpa3oBbIBATh JICKIIMOHHBIN MaTepHuai B BU3yaJbHYIO (opMy, 4TO
croco6cTByeT (POPMHUPOBAHUIO Y HUX MPO(ECCHOHATBHOTO MBIIIJICHHS 33 CYET CHCTEMaTU3alluu
" BBIACIICHUA HaI/I6OJIee SHAYUMBIX, CYIICCTBCHHBIX 3JICMCHTOB.

[To nucuumnnune «MaremaTuka» 1abOpaToOpHbIE U MPAKTUUECKUE 3aHSITHS MPOBOJSATCS C
HCIIOJIb30BAHUCM CJIICAYIOIINX MHTCPAKTUBHBIX TE€XHOJIOTHH:

PaGora B ManbIx rpynmax — 3TO OJHA W3 CaMbIX MOMYJSPHBIX CTpaTeTruid, Tak Kak OHa
ac€T BCEM O6y‘IaIOIJ_[I/IMC$I (B TOM YHUCIIE U CTGCHI/ITCHBHBIM) BO3MOXHOCTb Y4YaCTBOBATbH B
paboTe, MPaKTUKOBATh HABBIKU COTPYAHUYECTBA, MEKIUYHOCTHOIO OOIIEeHUS (B YaCTHOCTH,
YMEHHE AaKTHUBHO CIyIIaTh, BbIpaOaThIBaTh o00Iee MHEHHE, pa3pemaTb BO3HUKAIOILIUE
paszHoriacus). Bce 3T0 9acTo ObIBa€T HEBO3MOMXKHO B OOJIBIIIOM KOJIJICKTHBE.

8. YuebOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieYeHHe TUCIUITUHBI

8.1. IlepeyeHbOCHOBHOM MAONMOJHUTEIbHONY4YEOHOMIUTEPATYPHI, HEOOXOAUMOM
JJIS1 OCBOCHHMSAMCIUIITTHHbI

a) ocHOGHasAyueOHaAUmMepamypa:

1. Hanxo ILE. Beiciias mMaTemaTuka B YIPaXHEHHSAX M 3aqadax B 2 4..y4yeO. mocobue s
By30B /ILE. Jlanko, A.I'. TTonos, T.f. KoxeBuukoBa.— 6 uzm., M.: OO0 «M3naTenbckuii
nom «OHUKC 21 Bex»; OO0 «3narensctBo « Mup u O6pazoBanuey. —2005. -4.1.-303c.

2. Janko ILE. Briciias matemMaTuka B yNpaXHEHUSX W 3ajJadax B 2 4.:y4eO. mocobdwe mjs
By30B /ILE. [anko, A.I'. ITonos, T.f. KoxeBaukoBa.—6 m3a., M.: OOO «W3natenbckuit
nom «OHUKC 21 Bek»; OO0 «M3natenpctBo « Mup u Obpazoanue». —2005. —YH.2.—416c¢.

3. Tycak, A.A. Beiciias matemaruka: yueOHuk /A.A. I'ycak. -Munck: TerpaCuctemc, 2009. —
Tom 1. —544c. — 978-985-470-938-3. —[OnektpoHHbI pecypc]Pexum goctyna:
http://www.iprbookshop.ru/28059.html

4. Tycak, A.A. Beicas marematuka: yueOHuk /A.A. I'ycak. —-Munck: TerpaCucremc, 2009. —
Tom 2. —446 c. -978-985-470-939-0. —[DnekrpoHHbIi pecypc|Pexxum pocryna:
http://www.iprbookshop.ru/28060.html

0) Oonoanumenvnaayueonaaumepamypa:

5. byrpos, {. C. Beiciias matemaruka: ydeOHUK B 3 T. 1 T. DneMeHTHl JTUHEHHOW anreOpbl U
ananmutuaeckoit reomerpun/ f.C. byrpos, C. M.Hukonsckuii. — M.: JIpoda. — 2003. —284 c.
6. byrpos, S. C. Beicmias maremaruka: yuyeOnuk B 3 1. 2 T. JuddepenuumansHoe u
unarerpanbHoe ucuucienue/ S.C. byrpos, C. M.Hukonsckuii. — M.: JIpoda. — 2003. —509 c.
7. byrpos, f. C. Beiciast matremaTtka: yueOHuk B 3 T. 3 1. luddepennmanbapie ypaBHEHHUS.
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Kparnbie unterpanst. Psaupl/ S1.C. Byrpos, C. M.Huxonsckuii. — M.: [Ipoga. — 2003. =506 c.

8. Ilyukos, H.II. [IpumeHeHre MaTeMaTHYECKUX 3HAHUI B TPO(PECCHOHAIBHON ESITEIILHOCTH.
ITocobue mis camopa3BuTHs OakanaBpa: yueOHoe mocodbue / H.II. IlyukoB [u mp.]. —
Tam60B: TamOOBCKHI TOCYAapCTBEHHBIM TexHUYeCKui yHUBepcuteT. —2012. —Yactp 1. —
97c. — 978-5-8265-1151-0. —[DnexkTpoHHBIH pecypc]Pexum JOCTYTIA:
http://www.iprbookshop.ru/63892.html

9. Ilyukos, H.IL. IlpumeHenne MaTeMaTH4eCKUX 3HAHUH B MPO(PECCHOHATBHON EATEIbHOCTH.
[Tocobue mist camopasButus OakanaBpa: yueOHoe mocodue / H.IL. IlyukoB [u np.]. —
Tam60B: TamO0BCKuil rocy1apcTBeHHBIN TeXHIUUECKui yHuBepcutet. — 2013, —Hactp 2. —65
C. —978-5-8265-1186-2. —[OneKTpOHHbIN pecypc|Pexum JIOCTyTa:
http://www.iprbookshop.ru/63893.html

10. Yepuenko, B.JI. Bricias matemaTuka B mpuMepax M 3agadax B 3 T.. ydeOHOe mocoOue
/B.A.YUepuenko. —CII6.:Homurexnuka. —2011. -T.1. —713c. -978-5-7325-0986-1. —
[DnexTpoHHbIN pecypc|Pexum JIOCTyTa:
https://biblioclub.ru/index.php?page=book red&id=129578&sr=1

8) nepeuenbyueOHo-MemoouiecKko2o0odecneyenus:

11. Xomnonos FO.B., SAkcy6aes K. /1., Akctotuna W.B., lllyknuna FO.A. YMII no «MaremaTtuke»
(3. 0. 1 xypc). Actpaxanb. AUCU.2015 1. — 254 c. http://edu.aucu.ru

12. Xononos FO.B., flkcybaeB K. /1., Akctoruna 1.B., lllyknuna F0.A. YMII no «MatemaTuke»
(3. 0. 2 kypc). Actpaxanb. AUCH.2015 r. — 182 c. http://edu.aucu.ru

13. Akctoruna U.B. YMII noaucuurummae «Marematuka» i CTYJEHTOB OYHOW M 3a0YHOU

¢dopmbl 00yueHus: HanpasieHus/cnenuanbHocTH 08.03.01 «CtpoutenbcTBo». AcTpaxaHs.
ANCH.2015 r. — 47 c. http://edu.aucu.ru

8.2. Ilepeyenr  HMH(OPMALMOHHBIX  TEXHOJIOTHIl,  HMCHOJb3yeMbIX  IIpH
OCYLIECTBJICHHH 00pa30BaTe/IbHOIO Ipouecca M0 JMCUUILVIMHE, BKJIYAad IepeYeHb
NPOrpaMMHOI0 odecneYeHus

1. Microsoft Imagine Premium Renewed Subscription;
2. Office Pro+ Dev SL A Each Academic;

3. ApacheOpenOffice;

4. 7-Zip;

5. AdobeAcrobatReader DC;

6. InternetExplorer;

7. GoogleChrome;

8. MozillaFirefox;

9. Dr.Web Desktop Security Suite;

10. MathcadEducation - UniversityEdition.

8.3. IlepeueHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«uTepHeT (1as1€€ — ceTh «AHTEepHET»), HEOOXOAMMBIX /1JIsl OCBOCHUS TUCUMILIIHHBI

DnekTpoHHas HH(POpMaMOHHO-00pa3oBaTeIbHAS Cpela Y HUBEPCUTETA, BKITIOYAIOIIAs B CEOs:

1. obpazoBatensHblit moptain (http://edu.aucu.ru);

CucreMbl HHTEPHET-TECTUPOBAHMUS:

2. EnuHblii mOpTall MHTEPHET-TECTUPOBaHHMS B cdepe obOpazoBanus. HMHopmanmoHHO-
AHAJIUTHYCCKOC COHpOBO)KI[eHI/Ie TeCTI/IPOBaHI/ISI CTYIIGHTOB 10 OUCLHUIIIIMHAM
npoeCCHOHATBLHOTO 00pa3oBaHus B paMKax mpoekta «VHTepHeT-TpeHaxepsl B cdepe
obpazoBanus» (http://i-exam.ru).
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3. «DneKTpoHHO-OUOIMOTeUHAS

DNEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI:

(https://biblioclub.ru/);

CUCTEMA

«YHUBEpCUTETCKAs

4. «2nexTponHo-0ubmuoreyHas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

DNeKTpOHHBIC 0a3bl JAaHHBIX:

5. Hayunas snextponnast oubmmorexka (http://www.elibrary.ru/)

9. Onucanune

MaTepHaJIbHO-TEXHUYEeCKOM

0a3mbl, He00X0IMMOI

OCYyHI€CTBJICHUA 06pa30BaTeJIbHOFO nmpouecca 1mo 1MmCUMIlJInHe

ouodInoTEKAY»

I

HaumeHnoBaHue  cnenuaj bHbIX .
Ne N . OcHalleHHOCTh CHEUATbHBIX NOMEIICHUH M
NMOMEICHUI W NMOMEIICHUH IJIsi N .
m\n N MOMEILeHUH JJIs1 CAMOCTOATEJIbLHOH padoThI
CaMOCTOSITeIbHON PadoThl
1. | Aymutopun i1 JeKUUOHHBIX | Ne204, riaBHbIA y4eOHBINH KOpILyC
3aHSATHUN: KommiekT yueOGHo mebenu
CranuroHapHbI MyJIbTUMEIUNHBINA KOMIUIEKT
414056, r. ActpaxaHs, Hoctyn k cetn MlHTEpHET
yi. Tarumesa, 18, murep A, ayn. | Ne405, yueousniii kopmyc Ne 9
204, rnaBHbIN yUeOHBIN KOPITYC KommiexT yuebHoi medenu
[IepeHocHOM MyJIBTUMEIUUHBIN KOMILJIEKT
414056, r. ActpaxaHs, Hoctyn x cetn MaTepHET
yn. Taruiesa, 18a, nurep b, ayn.
405, yueOnsIii kopmyc Ne9
2. | Aynutopun g nabopatopHbix | Ne207, riaBHbIi yueOHbIH KopIryc
3aHSATHUN: KommiekT yueOGHoi mebenu
Kommnsrorepsr -16 mt.
414056, r. ActpaxaHs, [TIpoekunoHHbIN TETEBU30P
yn. Tarumesa, 18, nurep A, ayz. | Hoctyn k cetu nTepuer
207, 209, 211, 312, rnaBHbIi | Ne209, riaBHbIi y4eOHbIH KOpIyC
yu4eOHBIH KopItyC Kommiext yueOHoi Mebenn
Komneroteps -15 mit.
CrauuroHapHbIi MyJTbTUMEIUUHBINA KOMIUIEKT
Hoctyn k cetn THTepHeT
Ne211, rnaBHbIi y4eOHBIH KOpILyC
KommutekT yueObHoM Mebenun
Komnbrorepsr -16 mir.
[IpoekmoHHbIN TETEBU30P
Hocryn k cetu MHTEepHET
Ne312, riiaBHbIH y4eOHBIN KOPILYC
Kommiext yueOHol Mebenn
KomneroTteps -15 mt.
Hocryn k cetu MHTEpHET
3. | Aymutopun s npaktudeckux | Nel01, yueOubiid kopmyc Ne 9

3aHATUU:

414056, r. ActpaxaHs,
yn. Tarumesa, 18a, nurep b, ayza.
101, yaeOubIii kopiryc Ne9

414056, r. ActpaxaHns,

KowmruiekT yuebHol mebenu

Ne201, yuyeOnbiii kopmyc Ne 10
KomruiekT yuebHol mebenu

Ne203, yueOnbiii kopmyc Ne 10
KomruiekT yuebHol mebenu

Ne207, yueOnbiii kopmyc Ne 10
KowmruiekT yuebHol mebenu
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yn. Tarumesa, 186, nurep E, ayn.
201, 203, 207, 208, 209, yueOHbIi
kopryc NelO

Ne208, yueOnb1ii kopmyc Ne 10
KommiekT yuebHoi Mmebenu

Ne209, yueOnbiii kopmyc Ne 10
KommiekT yueOHOM Mebenn

Ayautopun JUIsl  TPYINIIOBBIX H
MHJIUBHUYaJIbHBIX KOHCYJIbTAL[UN:

414056, r. ActpaxaHs,
yin. Tarumena, 18a, nurep b, ayn.
101, y4eOnbIit kopmyc Ne9

414056, r. ActpaxaHs,

yin. Tarumesa, 186, murep E, ayn.
201, 203, 207, 208, 209, y4eOHbIit
kopmyc NelO

Nel01, yueOHbIi kopmyc Ne 9

KommiekT yueOHOM Mebenn

Ne201, yueOnb1ii kopmyc Ne 10
KommiekT yueObHoOM Mebenn

Ne203, yueOnb1ii kopmyc Ne 10
KommiekT yueOHOM Mebenn

Ne207, yueonbiii kopmyc Ne 10
KomruiekT yuebHol mebenu

Ne208, yueonblii kopmyc Ne 10
Kommiekt yueOHo Mebenu

Ne209, yueonblii kopmyc Ne 10
Kommiekt yueOHoi Mebenu

Ayautopuu IS TEKYILEro
KOHTPOJII U MPOMEKYTOUHOU
aTTeCTalllu:

414056, r. ActpaxaHs,
yn. Tarumena, 18a, nurep b, ayn.
101, yueOnbIit kopmyc Ne9

414056, r. ActpaxaHs,

yi. Tatumesa, 180, nurep E, ayn.
201, 203, 207, 208, 209, y4eOHbIii
kopmyc NelO

Nel101, yueOnbiii kopmyc Ne 9

KowmruiekT yuebHol mebenu

Ne201, yueOnbiii kopmyc Ne 10
KommuiekT yuebHol mebenu

Ne203, yueOnbiii kopmyc Ne 10
KomruiekT yuebHol mebenu

Ne207, yueOnb1ii kopmyc Ne 10
KommiekT yuebHoM Mmebenun

Ne208, yueOnbiii kopmyc Ne 10
KommiekT yueOHoi Mmebenu

Ne209, yueOnbiii kopmyc Ne 10
KommiekT yuebHo# Mmebenu

Aynuropun JUisi caMOCTOSITEIbHOM
paboTHI:

414056, r. ActpaxaHns,

yn. Tatumena, 18, nurep A, ay.
207, 209, 211, 312, rnaBHBIA
y4eOHBIN KOPITyC

Ne207, riiaBHbIi y4eOHBIH KOPILYC
KommutekT yuebHoM Mebenn
Komnbrorepsl -16 mir.
[TIpoekmoHHbIN TETEBU30P

Hocryn k cetu MHTEepHET

Ne209, rnaBHbIi y4eOHBIH KOpITyC
KommiekT yuebHoi medenu

Komnbrorepsr -15 mt.

CranuoHapHbI MyJIbTUMEIUIHBIA KOMIUIEKT
Hoctyn k cetu UnaTEepHET

Ne211, riiaBHbIi yueOHBIH KOpILyc
KowmriekT yuebnoit mebenun
Kowmnerorepsr -16 mir.
[IpoekumoHHbIN TEIEBU30D

Hoctyn k cetn MHTEpHET

Ne312, rnaBHbIi y4eOHBINH KOpILyC
KommiekT yuebHoi medenu
Kommnbrorepsr -15 mt.

Joctyn k cetn MHTEpHET

Aymutopus Uit
MpOPUIAKTUIECKOTO
00CITy)KMBaHUS

XpaHCHUA u

y4eOHOT0

Ne8, riiaBHbI y4eOHBINH KOpILyC

Kommexkt  mebenu,  MyJnbTUMETD,

rnasjibHasA
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000py10BaHUS: CTaHLIMS, pacxoaHble MaTepuabl TUTST
MPOPUIAKTHUYECKOTO  OOCTY)KHBaHHUS  y4eOHOTO
414056, r. AcTpaxaHs, 000pyI0BaHUS, BEIUNCIUTENbHAS U OPT.TEXHUKA Ha
ya. Tarumesa, 18, nutep A, aya. | XpaHeHUH

8, TTaBHBINA y9eOHBINA KOPITYC

10. Oco0eHHOCTH OpraHu3anuu o0y4yeHus Mo JucuunanHe «MaremaTuka» AJs
HHBAJIM/IOB U JIMI[ ¢ OTPAHUYE€HHBIMU BO3MOKHOCTSIMH 3/10POBbS

s oOydaromuxcsi U3 4Yuclia MHBAIMIOB M JIMI C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbSl HA OCHOBAHHMM MHUCbMEHHOTO 3asBJICHUS JUCHUIUIMHA «MaTeMaTHKa) peann3yeTcs C
Y4eTOM OCOOCHHOCTEH NCUXO(PU3NYECKOTO Ppa3BUTHUS, WHIUBUAYaJIbHBIX BO3MOXKHOCTEH H
COCTOSTHUS 37I0POBbS (Jlajiee — HHIUBUYaTbHBIX OCOOCHHOCTEH).
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JIMCT BHEeCeHUs 1ONOJTHEHU U U3MEHEeHU I
B pado4yIo nporpamMmy y4eOHOM T CIUTINHbBI

«MatemaTtukay
(HauMeHOBaHHUE JUCLUIUINHBI)

Ha 2017- 2018 y4eOHbIii rog

Pabouas nporpamMma NepecMOTpeHa Ha 3aceaHuu Kadeapel
aBTOMATH3MPOBAHHOIO MPOEKTUPOBAHUS M MOJEJIMPOBAHUS,

npoTokos Ne oT 20 r.

3aB. kadeapoit

«CucreMmsbl

Yy4€Has CTCIIEHb, YUCHOC 3BaHUE noanuch

B pabouyro nporpamMmy BHOCSTCS CIEAYIOLUIME U3MEHEHHUS:

1N.0. ®amunus

CocTtaBuTeId H3MEHEHUI U TOIIOTHEHHUI

y4dc€Hasd CTCICHb, YYCHOC 3BAaHUC IIoAN1Ch

1N.0. damunus

y4€Has CTCIIEHb, YUCHOC 3BaHUE noanuch

1N.0. ®amunus
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MunuucrtepeTrso ofpasoBanus u HAYKH ACTpaxaHCeKoi obaacTn
F'ocynapersennoe apToHOMHOEe 00pa3oBaTebHOE YUpesKAeHHUE
AcTpaxanckoit ofbmacTtu Boicmero obpasoBanus
«AcTpaxaHcKHil TOCYIAPCTBEHHBIN APXHTEKTYPHO-CTPOHTE b HBI il
YHHBEPCHTET»

(FAOY AO BO «ATACY»)

VIBEPKIAIO
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OLEHOYHBIE U METOAUYECKHWE MATEPHAJIBI

Hanmvenosanye quenumitHbI

MartemaTuka
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1.1.
1.2.
1.2.1.
1.2.2.

1.2.3.

COJIEP’)KAHME:

OneHouHbIe 1 METOJUYECKHE MAaTEPHUAIIb] ISl IPOBEIEHUS TEKYILEr0 KOH-
TPOJISl U IPOMEKYTOYHOM aTTeCTalluu 00y4aIoIUXCs M0 TUCHUIUINHE
[TepeyeHb KOMIIETEHIIMI C YKa3aHUEM 3TaroB UX (POPMUPOBAHUS B
MIPOLIECCe OCBOEHUS 00pa30BaTeIbHON IPOrpaMm

Ornucanue nokazareiaei 1 KpUTEPUEB OLICHUBAHUSI KOMIIETCHIINI Ha
Pa3IUYHBIX dTanax ux GopMupoBaHUs, ONUCAHHE LIIKAJT OLIEHUBAHUS
[TepedyeHb OLIEHOYHBIX CPEICTB TEKYIEH POPMBI KOHTPOJIS

OnucaHue nokasaTesneil 1 KpUTEpUeB OIICHUBAHUS KOMIIETEHIIUH 10 JUC-
[UTUTMHE HA Pa3UYHBIX dTanax ux GopMUpOBaHUS, OMMCAHUE MIKAJ Ole-
HUBAHMS

IIxana oneHUBaHUA

TunoBbie KOHTPOJILHBIC 3a/1aHUS WM UHBIE MaTepHalibl, HEOOXOIUMBIE IS
OIICHKH 3HAHWH, YMEHHH, HABBIKOB, XapaKTEPU3YIOIIUX dTambl (HOPMUPOBa-
HUSl KOMIIETEHLIUN B IPOLIECCE OCBOCHMS 00pa30BaTeIbHON POrpaMMBI
MeTtonuueckue MaTepualibl, OIPEAEIAIOIINE IPOLEAY Pl OLIEHUBAHUS 3HaA-
HUM, yMEHUI1, HABBIKOB, XapaKTEPU3YIOLIUX Tanbl (GOPMUPOBAHUS KOMIIE-
TESHIIUN

[Tpunoxenus

Crp.

(o)

10

24
26



1. OueHo4yHble U METOANYECKHE MAaTePUAJIbI [1JIsl IPOBeIeHUs] TeKylIero KOHTPOJISI M MPOMeKYTOYHON aTTecTAMM 00y4YaloUIuXcs 1o

JQUCIHUILTHHE

OHGHO‘IHBIC U MCTOAUYCCKHUE MaTCpUalIbl ABJIAKOTCSA HEOTHEMJIEMOH JaCThIO pa60qel71 mporpaMmabl JUCHUITIIMHBI U IIPEACTABIICH B BUJAC OTACIIBHOI'O

JIOKYMEHTa

1.1. IlepevyeHb KOMINIETEHIMI ¢ YKA3aHHEM 3TANOB UX (POPMHUPOBAHHA B MpoLecce 0CBOCHHUS 00pa30BaTe/ILHOI MPOrpPaMMBbl

HNuaexc u popmyin-
POBKA KOMIIETCHHHU

Homep n HaumeHoBaHMe pe-
3yJIbTATOB 00pa30BaHUs 1O

Homep pa3nena 1ucuMIUIMHBI (B COOTBETCTBHH ¢ 11.5.1)

DopMbI KOHTPOJIA €
KOHKpeTu3auuei 3a-

AUCHMUILINHE
N (B cooTrBeTCcTBHM € pa3aeaom 3) | 1 2 3 4 5 6 7 8 9 |10 | 11 Aarus
1 2 3 4 5 6 7 8 9 [ 10 | 11 | 12 | 13 14
OIIK - 1: CnocobHo- | 3HaTh:
CTBIO UCIIOb30BATH OCHOBHBIE 3aKOHBI MATEMATHKH. 1. Bonipocsl k 3auety u
OCHOBHBIE 3aKOHBI X | X | X | X | X | X | X | X | X | X | X |>3Kk3aMeHy 10 BCEM pa3-
€CTECTBEHHOHAYYHbBIX JieNiaM JUCIUILTHHBL
TUCIHMIUTAH B podec- | YMeTs:
CHOHAJILHOH ACSITeIIb- OPUMEHATh METOAbl MaTeMaTHU4Ye- 1. Tectsl mo Bcem pas-
HOCTH, IPUMCHATH MC- CKOr'0 ammapara, B TOM YHCJIe, Ma- Jel1aM OUCIIUILINHEL.
TOAbI MATEMATHYECKOI'0 | TeMAaTUYECKOIO aHaIM3a IIpHU pe- 2.KonTponsHbie pabo-
aHaJan3a U MaTEMaTU4e- | meHuu NpodecCHoHaIbHBIX 3a- | X X X X X X X X X X X | TiNel,2,3 (st 0.0.);
CKOT0 (KOMIIBIOTEPHO- | fay. 3.KonrtposbHbie pabo-
r0) MOJACIIUPOBAHUS, TbINe1,2,3,4,5,6(nmst
TEOPETUYECKOI'O U DKC- 3.0.).
IIEPUMEHTAJIBHOT'O UC- Bnaners:
CJICI0BAHHUS. MEPBUYHBIMU HAaBBIKAMU U OCHOB- 1.KouTpoasHbIe pabo-
HBIMH METOJAaMHU PEIICHHUS Mare- ThINe1,2,3 (st 0.0.);
MaTHYEeCKUX 3a7ad U3 OOIICHH- 2.KontpomnwsHbie pabo-
XKEHEepHBIX W crenuanbHbix quc- | X | X | X | X | X | X | X | X | X | X | X | 7161Nel,2,3,4,5,6(nnst
IUIUTMH 110 TPOQUIIIO. 3.0.);
3.TecTel O BceM pas-
JieraM AUCIUILUIMHBIL.
OIIK - 2: Cnoco6- 3HaTh:
HOCTb BBISIBUTH €CTE- OCHOBHBIE ITOHATHUS B 00JIACTH X | X X[ X [ X | X | X | X | X | X | X |]l.Bompocsl k 3a4eTy 1




CTBEHHOHAYYHYIO CYIII-
HOCTB TIPO0JIEM, BO3HU-
KaOIIUX B XOJI€ TIPO-
(dheccuoHaIbHOM Nes-
TEIHHOCTH, PUBJICYD
WX TSl pEHIeHUsI COOT-
BETCTBYIOUINH (HU3HKO-
MaTeMaTUYECKUi amma-
par.

MaTeMaTHKH, OCHOBBI IPHUMEHE-
HUS (PU3UKO-MAaTEeMaTHIECKOTO
amrmapara Jjs peleHus npooiiem,
BO3HHKAIOIINX B X0J1e TIpodeccu-
OHAJIbHOM JIeATCIHLHOCTH.

9K3aMCHY I10 BCCM pas-
Jc€j1aM OJUCHUIIJIUHBI.

YMeTs:

BBISIBJISITH  €CTECTBEHHOHAYYHYIO
CYIIHOCTh MpPO0JIeM, BO3HHKAIO-
X B XOJe MPOQPECCHOHATHHOU
NeSITeIbHOCTH; TIPUBJICKATh (H-
3MKO-MaTEeMaTHYCCKHA  ammapar
IS pEeUICHUsT TPOPECCHOHATBHBIX
po0JIEM.

1.Tectsl O Bcem pasz-
JieNiaM TUCIUILTHHBI;
2 .KonrtpomnbHsie pabdo-
X | X | teiNel,2,3(mst 0.0.);
3.KonTponbHbie pabo-
TbiNe1,2,3.4,5,6( s
3.0.).

Bnanets:

HaBbIKaMU TIPUMCHCHHA (1)I/ISI/IKO-
MaTeMaTH4YeCcKOro ammapara st
pemreHuss mpobiemM mpodeccro-
HAJILHOH JeSITEIbHOCTH.

1.Tectol O BceM pas-
JieNiaM TUCIUILTHHBI;
2 .KontpomnbHsie pabdo-
X | X | teiNel,2,3(mst 0.0.);
3.KonTponbHbie pado-
TbiNe1,2,3.4,5,6( s
3.0.).

1.2. Onucanue noxkasarejei u KPUTEPUECB OLICHUBAHUSA KOMIIeTeHIINii Ha PA3JIHYHBIX 3Tamax HUX (l)OpMHpOBaHI/IH, OIMMCAHHUuC IIKAJI

OIlCHUBaAHUA

1.2.1. IlepeyeHb OLIEHOYHBIX CPEICTB TeKYylleil (pOpMbI KOHTPOJISA

HaumeHoBaHHE OIIEHOYHOTO
Cpe/cTBa

KpaTKafI XapaKTCPUCTHUKA OLUCHOYHOTO CpCACTBA

[TpencraBneHre OLIEHOYHOTO
cpenctsa B GoHjIe

KonrpomnsHas pabora

CpencTBo NpOBEpKU YMEHUI IPUMEHSATH MOJy4YE€HHbIE 3HAHUS JUIs pelle-
HUS 3a/1a4 ONPEAEICHHOrO TUIIA 10 TEME UIIH pa3AeiIy

KOMIUIEKT KOHTPOJIBHBIX 3aJaHUM
110 BapHaHTam




Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIIOLIASl AaBTOMATU3H-
pOBaTh MpoLEaypy U3MEPEHHUs YPOBHS 3HAHUHN U YMEHUI 00yyaronierocs

DoHI TECTOBLIX 3aJaHUN

1.2.2. Onucanue nmoka3arejeid U KpUTeprueB OLEHUBAHUS KOMIIETEHUMH 10 IMCIHUIIMHE HA PA3JIMYHBIX dTanax ux GgopMupoBaHusi, ONUCA-
HHe IIKAJ OleHNBAHUS

Komnerennusi, | [lnanupyemsie pe3y/ibTa- Iloxa3aTesin 1 KPpUTEPHUH OLlCHUBAHNS Pe3yJIbTATOB 00y4eHUs!
3TaMbI Thl 00y4eHHUsA

0CBOEHHS Huske moporosoro ypos- Iloporossblii ypoBeHb IIpoaBHHYTBI YPOBEHB Beicoknii ypoBeHb

KOMIIETEH U HSA (3auTeHo) (3auTeHo) (3aureHo)
(He 3a4YTEeHO)
1 2 3 4 5 6

OIIK-1 - 3naer (OIIK-1) - oc- | OGyuatouuiics He 3HaeT | OOywarommiics 3Haetr | OOyuarouuiics 3HaeT u | OOyydalomuics 3HaeT u
Cnoco6Ho- HOBHBIC 3aKOHBI MaTe- | U HE IIOHMMAaeT OCHOB- | OCHOBHBIE 3aKOHBI Ma- | IOHUMAeT  OCHOBHBIE | IOHUMAET OCHOBHBIE
CTBIO UCIIOJIb- | MATHKH. HbI€ 3aKOHBI MaTE€MaTH- | TEMATUKH B THIIOBBIX | 3aKOHBl MAaTEMAaTUKU B | 3aKOHBl MaTEMaTUKHA B
30BaTh OCHOB- KH. CUTYyalusX. TUNOBBIX CUTYyallUsX M | CATyalUsX  IIOBBILIEH-

HBIE 3aKOHBI
€CTECTBEHHO-
HAyYHBIX JIHC-

IUIUTHH B
npodeccuo-
HaJILHOU Jies-

TENbHOCTH,

MIPUMEHSITh
METO/Ibl MaTe-
MaTHU4E€CKOTO
aHaJM3a U Ma-
TEMaTU4ECKO-
1o (KOMITbIO-
TEPHOI'0) MO-
JeTUPOBaHMS,
TEOPETUYECKO-

CUTyallMsIX TOBBIIICH-
HOW CJIOKHOCTH.

HOM CJIOKHOCTH, a TaK-
€ B HECTaHAAPTHBIX U
HENPEIBUICHHBIX CHUTY-
anusx, co3gaBas IpuU
STOM HOBBIE MpaBwiIa U
AJTOPUTMBI JECUCTBUM.

Ywmeer (OIIK-1) - mpu-
MCHATH METOABI MaATC-
MaTHYECKOTO ammapara,
B TOM 4YHCJIC, MaTcMa-
THUYECKOTO aHAIHM3a TpH
pemiennn  npodeccuo-
HAJIBHBIX 3a/1a4.

OOyuaromuiicss He ymeeT
MMPUMCHATH MCTOABI Ma-
TEMaTHYECKOTo ~ arapa-
Ta, B TOM 4YHCIIE, MaTe-
MaTHYeCKOro  aHaiu3a
Opu  pemieHun mpodec-
CHOHAJIBHBIX 3a]1a4.

OOyuatomuiics  ymeer
MIPUMEHSTh METOJIbI Ma-
TEMAaTU4YEeCKOro  amra-

para, B TOM 4uCie, Ma-
TEMATHYECKOr0 aHaJIM-
3a TPHU PEIICHUU TPO-
(dheccroHamBHBIX 3adad
B TUITIOBBIX CI/ITyaI_[I/ISIX.

OOyuatomuiics  ymeer
IPUMEHSATh METO/bl Ma-
TEMaTU4YeCKOro  amnmna-

para, B TOM 4uCJe, Ma-
TEMAaTHYECKOTO aHaju-
3a MpU PEHIeHUH Mpo-
dbeccuoHambHBIX 3a7ad
B THUIIOBBIX CHTYAaIIHIX
U CUTyalusx TIOBBI-
IIEHHOM CJIOKHOCTH.

OOyuyaromumiics ~ ymeer
HpI/IMCHﬂTB METOABI Ma-
TEMaTUYECKOTro armapa-
Ta, B TOM YHCJIE, MaTe-
MaTHYECKOro  aHajau3a
IpU pelieHuu mpodec-
CHOHAIBHBIX 3aJa4 B
CI/ITyaI_[I/ISIX ITIOBBIIIICH-
HOM CJIOKHOCTH, a TaK-
XE B HCCTaHI[apTHI:IX nu
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IO U 3KCIEpHU-

HCNIPCABUACHHBIX CUTY-

MEHTaJIHHOTO alysIx, Cco3daBas TpHU
UCCIIeTIOBAHUSI. 9TOM HOBBIC TpaBHUIIA U
AJTOPUTMBI ICUCTBUM.
Baageer (OIIK-1) - | OGyuarommiics He Bna- | O0yvarommiica Bnaaeet | OOyuaronuiicss Bunageet | OOydaromuics BiageeT
MIEPBUYHBIMU HABBIKAMH | JICCT IMEPBUYHBIMU HABBI- | ICPBHYHBIMA HABBIKA- | ICPBUYHBIMU  HABBIKA- | ICPBUYHBIMA HaBBIKAMH
U OCHOBHBIMH METOJa- | KAMH U OCHOBHBIMH Me- | MU M OCHOBHBIMH Me- | MU UM OCHOBHBIMH Me€- | U OCHOBHBIMH METOJaMHU
MU PEIICHUs MAaTEeMaTH- | TOMaMU PEIICHUsT Mare- | TOJaMU peIIeHHWs] Ma- | TOIaMd pEIIeHUs Ma- | pelIeHus MaTeMaTHhye-
YeCKMX 3aJad W3 00- | MATHYECKUX 337ad M3 | TEeMAaTHYECKUX 3a7ad M3 | TeMATHUECKUX 3a]ad U3 | CKUX 3a7ad u3 OOIICHH-
IICMH)KEHEPHBIX U CTe- | OOIEHHKCHEPHBIX U | OOIICWH)KEHEPHBIX U | OOIIEMH)KCHEPHBIX W | )KEHEPHBIX U CICIHAIb-
[UATGHBIX ~ TUCIHIUIMH | CHICIIHaIbHBIX JCIU- | CTIEMUATBHBIX ~ TUCHH- | CIICHNUAIBHBIX  JUCIH- | HBIX  JUCHUIUIMH  TI0
0 IPOPUITIO. IUIMH 110 TpoduIIIo. IUIMH 10 TpoQWiI0 B | IUIMH MO Npoduio B | MpopuiIo B CHUTyalUsx
TUTOBBIX CHTYaIIUsX. TUTOBBIX CHUTYallUsiX M | MOBBIIICHHOW  CJIOXHO-
CUTyallMsX TOBBIIICH- | CTH, & TAaK)KE B HECTaH-
HOU CIIO’)KHOCTH. JapTHBIX W HENpeIBH-
JCHHBIX CUTYaIUsAX, CO-
3aBasi IPU 3TOM HOBBIC
MpaBWia W aAJITOPUTMBI
IEUCTBUI.

OIIK -2 — 3naer (OIIK-2) - oc- | Ob6yuatomuiics He 3Haer | OOyyvatontuiics  3HaeT | OOyuarommiicst 3HaeT u | OOyyaronuiics 3HaeT
CnocoOHOCTh | HOBHBIC TIOHATHS B 00- | U HE TMOHUMAET OCHOB- | OCHOBHBIE TIOHATHSA B | IOHMMAae€T  OCHOBHBIC | IOHUMAET OCHOBHBIC
BBISIBUTH €CTE- | JIACTH MATEMaTHKH, OC- | HbIC TIOHATHS B 00JIACTH | 00JacCTH MAaTEMAaTHKH, | TOHITHS B 00JIACTH Ma- | MOHSATUS B O0JIACTH Ma-
CTBCHHOHAY4Y- | HOBBI NMpPHUMEHEHHS (U- | MATEMATHUKH, OCHOBBI | OCHOBBI ~ MPUMCHCHHS | TEMATHUKH, OCHOBBI | TEMAaTUKH, OCHOBBI TPH-
HYO CYIIIHOCTh | 3WKO-MAaTeMaTHYCCKOro | MpUMEHEHUS  (U3HKO- | (HHU3HKO- NpPUMEHCHUS  (PHU3UKO- | MCHCHHUS ¢bu3nKo-
npoOiiem, BO3- | ammapara Ui pelIeHHs | MaTeMaTHIecKoro amma- | MaTeMaTHYeCKOro — ar- | MaTeMaTHYecKoro — amn- | MaTeMaTH4ecKoro arma-
HUKAIOMIUX B | TpoOlieM,  BO3HHKAIO- | paTa AJsl pPEelIeHUs Tpo- | mapaTa His pELIeHUs | mapata MJisg pPeIIeHUs | pata IJis PEelieHUs mpo-
xone npodec- | mux B Xone mpodeccu- | 6ieM, BO3HUKAOIMIMX B | IpoOJeM,  BO3HHMKAIO- | MpoOJSeM,  BO3HHUKAIO- | OJIEM, BO3HHUKAIOIIMX B
CHUOHAJBHOU OHANFHOW  JIEATENBHO- | X0Je MPo(heCcCHOHANBHON | MUX B XoJe mpodeccu- | mux B xojae mpodeccu- | Xoae  MmpodecCHoHaTb-
NeSTeTbHOCTH, | CTH. JeSITeITbHOCTH. OHAJIBHOM  JICATENbHO- | OHAJIBHON  JCSTEIbHO- | HOW JESTEIBHOCTH B CH-
MIPUBJICYD UX CTH B THUIOBBIX CHUTya- | CTU B THUIIOBBIX CHTYya- | TyallUsiX TIOBBIIICHHOMN
JUTSL pEeIICHUS USIX. IUSIX U CUTYalUsiX IO- | CJIOKHOCTH, a TaKXe B
COOTBETCTBY- BBIIIEHHOW CIIO)KHOCTU. | HECTAaHAAPTHBIX u
o husn- HETPEABHUICHHBIX CHTY-
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KO- MaTeMaTH-
YeCcKU aIma-
par.

anusax, cosgaBsas IIpU
9TOM HOBBIE IIpaBHJIA H
AJITOPUTMBI JEHCTBHMN.

¥Ymeer (OIIK-2) - BbI- | OOyuatommiica He ymeer | OOyvaromuiicss ymeer | OOyuaromuiics  ymeer | OOyuaromuiicss  ymeeT
SIBJISITh  €CTECTBEHHOHA- | BBISIBJISITh €CTECTBEHHO- | BBISIBJISTH  €CTECTBEH- | BBISIBIIATH ~ €CTECTBEH- | BBISBJISITH €CTECTBEHHO-
YYHYIO CYIIHOCTH MpPO- | HAYYHYIO CYIIHOCTh | HOHAYYHYIO CYIIHOCTH | HOHAYYHYIO0 CYUIHOCThH | HAYYHYIO CYIIIHOCTh
OyeM, BO3HHMKAIOIIUX B | Mpo0JIeM, BO3HHMKAIOIIUX | MPOOJIEM,  BO3HHKAIO- | MPOOJIEM,  BO3HHUKAIO- | MPOOIIEM, BO3HUKAIOIINX
XoJle mpodeccroHalb- | B XoJe MpodeccuoHalb- | MUX B XoJAe mpodeccu- | MuX B XoAe npodeccu- | B xone mpodheccuoHamb-
HOU JEATENBHOCTH; | HOM JESATEIbHOCTH; NMPHU- | OHAJBHOMW  JEATEJIbHO- | OHAJIBHOM  JEATENIbHO- | HOM JESTEIbHOCTH; IIPHU-
MPUBJEKaTh  (U3HMKO- | BICKATh bU3MKO- | CTH; MpUBJIEKaTh (U3H- | CTH, NPUBIEKATh (PU3U- | BIEKATh (dbusuko-
MAaTEMaTUYECKUN arma- | MaTeMaTUYECKUM  anma- | KO-MaTeMaTH4YeCKHUl KO-MaTEMaTHYECKUN MaTeMaTHUYECKUWA arma-
paT Uil pellieHus Mpo- | paT A pelleHus Mpo- | ammapar Juis pelIeHUs | anmapar Ui peleHHs | paT JUisl peleHus IMpo-
(beccOHANBHBIX ~ MPO- | PECCHOHATBHBIX  MPO- | MPOPECCUOHATBHBIX npo¢eCcCUOHATBHBIX (eccuoHaNBHBIX  TIPO-
osem. osem. npoOjieM B THUIIOBBIX | MPOOJIEM B THUIOBBIX | OJ€M B CHUTyalHsIX IIO-
CUTYaIUsX. CUTyallUsiX M CHUTyalll- | BBIIIEHHONW CJIOKHOCTH,
AX TIOBBIIIEHHOM CJOX- | @ TakkKe B HeCTaHAapT-
HOCTH. HBIX U HETPEIBUICHHBIX
CUTyalusX, co3/aBast
MIPU STOM HOBBIE MPABU-
Jla W aJrOpUTMbI JeH-
CTBHI.

Bnapgeer (OIIK-2) - | OGyuarommiics He Bina- | OOywarommiica Binaaeer | OOyuaronuiics Biageet | OOydaromuiics BiageeT
HaBbIKAMU TPUMEHEHUs | IeeT HaBBIKAMHM TpUMe- | HaBBIKAaMHU MPUMEHEHUS | HAaBbIKAMU MPUMEHEHUS | HABBIKAMHU TMPUMEHECHHUS

¢busnko- HEHUS ¢usuko- | puzuko- ¢duzuko- ¢buzuko-
MaTeMaTHYeCKOro  af- | MaTeMaTHYeCKOro arra- | MaTeMaTUYecKoro  am- | MaTeMaTHYecKoro  am- | MaTeMaTU4ecKoro arra-
mapara Uil peIIeHUs | paTa JJs pPelIeHUs Mpo- | mapara Juis pelIeHUs | mapara Jajis pelieHHs | paTa Ajs pelieHus Ipo-
npobieM  mpodeccuo- | 6meM  mpodeccuoHanb- | mpodiieM  mpodeccuo- | mpobaem  mpodeccuo- | 6meMm  mpodeccruoHanb-
HAJILHOU JIEITEIbHOCTU. | HOM JEATEIBbHOCTH. HaJILHOU JESATEILHOCTH | HAIBHOU IEeATEIbHOCTH | HOM  JESATEIILHOCTH B
B TUIIOBBIX CUTyallMsIX. | B THUIOBBIX CHUTYalUSAX | CUTyallUsiX  IOBBIIICH-

nu CI/ITyaI_II/ISIX ITIOBBI-
IIEHHOHN CJIOKHOCTH.

HOH CIIOXKHOCTH, a TaK-
K€ B HECTaHAAPTHBIX U
HETMPEABUICHHBIX CUTY-
anusx, co3daBas IpH
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3TOM HOBBEIC npaBHna nu
AJTOPUTMBI ICUCTBUM.

1.2.3. IIxaja oneHUBaHUSA

YpoBeHb NJOCTHKEHUN

OrMmeTKa B 5-0aibpHOU 1IKaIe

3ayTeHo/ HE 3aU4TEHO

BBICOKHI «S»(0TIMYHO) 3a4TEHO

IPOJBUHYTHIN «4»(xoportio) 3a4TEHO

MOPOTOBBIN «3»(YIOBJIETBOPUTEIHHO) 3a4TEHO
HUKE IIOPOTOBOr0 «2»(HEeYAOBIETBOPUTEIHHO) HE 3a4TEHO




2. TunoBble KOHTPOJbHbIE 33aJaHUSA WJIM HHble MaTepHAJbI, HeOOX0AUMBbIE IJIs1 OLEHKHU
pe3yJbTAaTOB 0CBOEHHSI 00pPa30BaTe/IbHOM MporpaMmmbl (0uHasi popma o0yueHus )

Pa3nen 1 «/IuHelinasi 1 BeKTOpPHaA ajaredpa»
Pa3nen 2 «AHaTUTHYECKasi TeOMETPHUS»
Pa3gen 3 « KoMmmiaeKkcHBIA aHATIU3»

Pa3nen 4 «BBeaeHue B aHAIN3»

Paznen 5 «/luddepenunanbHoe nCHUCTCHUE)

THUITOBBIE 3AJJAHWSA AJIA ITPOBEJEHI A I[TPOMEXYTOYHOM ATTECTALIMU:
2.1. Ok3amMeH

a)
6)

Kpumepuu OyeHusanus

munogvle 6onpocwl K skzameny (llpunoocenuel)

IIpu onieHKe 3HAHUI HA K3aMEHE YYUTBIBACTCS:

1. VYpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITHIA.

2. VYpoBeHb YCBOCHHS TEOPETUUYECCKUX TOJOKECHUH AUCIUILINHBI, MPABIIBHOCTH (HOpMYIH-
POBKH OCHOBHBIX MTOHATHI U 3aKOHOMEPHOCTE.
3. YpoBeHb 3HaHUS (PAKTHYECKOTO MaTepHaia B 00beMe MPOrpaMMEl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JIOKEHHS BOIIPOCA.
5.  YMeHue cBA3aTh TEOPHUIO C MPAKTUKOM.
6. YMmeHnue genaTbh 0000IIEHHUS, BEIBOIBI.
Ne Ounenka Kpurepuu ouenkn
n/n
1 OTJ'II/I‘IHO OTBeTHl Ha MOCTABJIEHHEIE BOIIPOCHI U3JIararoTCsA JJOTHUYHO, ITOCICI0BaTEIIb-
HO M He TpeOyIOT IOIMOJHUTENbHBIX MosicHeHui. lloaHO packpbIBatoTCs
MNPUYINHHO-CJICACTBCHHLIC CBA3U MCIKY SBJICHUAMU U COOBITUSAMU. I[eHaIOT—
¢ 000CHOBaHHEIE BBIBO/JIbI. ﬂeMOHCTpI/IpyIOTCH I‘J'Iy6OKI/IC 3HaHUSA 0a30BBIX
HOPMaTHUBHO-IIPAaBOBBIX akTOB. CoOII0AAI0TCSI HOPMBI TUTEPATYPHON pedH.
2 XOpOIHO OTBeTHl Ha IOCTaBJIEHHBIE BOIIPOCHI U3JIaratOTCsA CUCTCMATHU3UPOBAHO U
IIOCJICAOBATCIIBHO. bazoBrie HOPMATHBHO-MIPABOBLIC AKTHI HMCIOJB3YHOTCH,
HO B HEIOCTAaTOYHOM oOBeMe. MaTepualr u3iaraeTcsi yBepeHHO. PacKphIThI
MPUYINHHO-CJICACTBCHHBIC CBA3U MCKIY SABJICHUAMU U COOBITHSMHU. HCMOH-
CTpUPYETCAd YMCHUC aHAJIU3UPOBATH MATEpHUaJI, OJHAKO HE BCC BbBIBOJbI HO-
CAT apryMEHTHPOBAaHHBIA W JIOKa3aTeNbHBIM xapakrep. CoOmomaroTcs
HOPMBI JIMNTEPATYPHOH peuu.
3 Y 10BIIETBOPUTEIIBHO HonyckaroTca HapylieHus: B MOCIEAOBATEIbHOCTH M3NIOkeHUsd. Mmerorcs
YIIOMUHAHUA 00 OTACJIBbHBIX 0a30BBIX HOPMATHBHO-IIPABOBLIX aKTaX. He-
IIOJTHO paCKpPBIBAIOTCA MPUYUHHO-CICACTBEHHBIC CBA3U MEXKIY SABJICHUAMU
U COOBITHAMHU. J[eMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHHUS BOMIpOCa, C
TPYAOM pPCHIAOTCA KOHKPETHBIC 3ada4u. Nwmerorcs 3aTpyAHCHUSA C BBIBO-
Jamu. JlonyckarTcs HapyLEHUs: HOPM JIUTEPATyPHOU peun.
4 HeynosierBoputensHo| Matepuan m3iaraercss HENOCIESIOBATENBHO, COMBYMBO, HE IIPEICTABIACT|

ONPEIEICHHON CUCTEMBI 3HaHUM IO AucLUIUIMHE. He packpblBarOTCs MpH-
YHHHO-CJICACTBECHHBIC CBSI3M MEXAY SBICHUSIMH M cOObITHAMH. He mpoBo-
IUTCS aHamu3. BeiBoabl OTCYTCTBYIOT. OTBETHI Ha NOIOJIHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HapyLICHNsI HOPM JIUTEPAaTypHOH pe-
4.

10



a)

TUITIOBBIE 3AJJAHUA J1JIA ITPOBEAEHW A TEKYIIEI'O KOHTPOJIA:
2.2. KonrpoJbHas padora

munogule 3a0anus 0Jisi KOHmpoivhou pabomwl Nel (I[Ipunosicenue?)

0) Kpumepuu oyeHUBaHus

N —

Brimonnsercs B nuckMeHHO# popme. [Ipu orienke paboThl CTyJeHTa YUUTHIBACTCS:

poOIEMBI.
3. Hanuune B KoHIIE paOOTHI MOTHOTO CIIUCKA JIUTEPATYPHI.

[IpaBunbHOE penieHue 3aaay.
CaMocCTOATeNbHOCTD CYXKACHUH, TBOPUECKHIA OX0/1, HAy4HOEe 000CHOBaHHME PACKPHIBAEMOM

Ne Onenka Kpurtepumn onenku
n/n
1. | OTnuanaO CryneHT BBIOJHUT paboTy 6e3 ommOOK W HETOYETOB, TOMYCTHII HE
OoJsiee OJTHOTO HEJI0UYETa
2. | Xopouio CTyneHT BBIMOTHUI pabOTy MOJHOCTHIO, HO JOMYCTHII B HEM HE 00-
Jee OIHOW HerpyOol OmMOKM M OJHOTO HeJodeTa, WiIM He Oosee
JIBYX HEJ0YETOB
3. | YnosinerBopurenbHo | CTyACHT MPaBHJIbHO BBITIOJIHUI HE MEHEE IMOJIOBHHBI PaOOThI HJIH
JOTTYCTUJT He 0oJiee IBYX I'pyOBIX OIIMOOK, HIJIM HE O0JIee 0JTHOM Tpy-
00l 1 o1HOI HerpyOoii OMMOKHM U OJHOTO HeloueTa, Wik He Ooiee
JBYX-TPEX HErpyOBIX OMIMOOK, WM OJHOW HETpyOOl OIIMOKH U Tpex
HEJI0YETOB, WJIM MPU OTCYTCTBUH OIIMOOK, HO TPU HAIWYUH YEThI-
PEeX-IATH HEOYETOB, IIOX0 3HAET MaTepHuall, JIOMyCKAaeT UCKaKeHHE
¢dakToB
4. | HeynosnerBopurenbHo| CTYyAGHT JOMYCTHI YHCIO OIIMOOK M HEJIOYETOB MPEBOCXOJAIICE
HOPMY, TIPU KOTOPOU MOXKET ObITh BBICTABJICHA OLIEHKA «3», WIH eCIIH|
MIPaBHJILHO BBITIOJIHUII MEHEE MOJIOBUHBI Pa0OTHI
2.3. Tecr
a)  munoou Komniekm 3aoanuii 0151 mecmos (Ilpunoscenue3)
06) Kpumepuu oyeHusaHusl
[Ipu orieHKe 3HaHUH OLIEHWBAHUS TECTOB YUUTHIBACTCS:
1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETCHIIUH.
2. YpoBeHb YCBOEHHS TEOPETHUECKHUX IMOJOXKEHUN AUCIMILTUHBI, MPABHILHOCTh (OpMY-
JMPOBKH OCHOBHBIX MOHSTHIA U 3aKOHOMEPHOCTEH.
3. VYpoBeHb 3HaHUSA (HAaKTUUECKOTO MaTepraia B 00beMe IPOrpaMMBL.
4. Jlormka, CTpyKTypa ¥ TPaMOTHOCTb U3JI0KEHUS BOIIPOCA.
5. YMeHue CBA3aTh TEOPHUIO C MIPAKTUKOM.
6. Ywmenwe aenaTh 0000IIEHHS, BEIBOIBI.
Ne Ouenka Kpurepuu onenkn
n/n
1 2 3
1. OTian4HO €CJIY BBITIOJIHEHBI CIIEIYIOIINE YCIIOBHUS:

- IaHbl IPaBUIILHBIE OTBETH HE MeHee ueM Ha 90% BOIPOCOB TecTa, UCKIIIO-
4asi BOITPOCHI, HA KOTOPBIC CTYJICHT JOJDKEH JaTh CBOOOIHBIN OTBET;

Ha BCE BOIPOCHI, TIPEIOJIaralonre CBOOOIHBIN OTBET, CTYSHT Al Tpa-|
BUJILHBIN M TTOJTHBIM OTBET.
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Xoporo

€CJIM BBITIOJIHEHBI CIICTYIOIINE YCIOBHUS:

- IaHbl IPAaBUIILHBIE OTBETH HE MEHEe YeM Ha 75% BOIPOCOB TECTa, UCKIIIO-
Yasi BOITPOCHI, HA KOTOPBIE CTYJCHT JOJDKEH aTh CBOOOIHBINA OTBET;

- Ha BCE BOIPOCHI, TIPEIITOIATAIONTNe CBOOOIHEIN OTBET, CTYICHT JIai Ipa-
BUJILHBIA OTBET, HO JIOMYCTHJI HE3HAYUTEIILHBIC OITUOKU M HE TIOKAa3all He-
00XOIMMOM MOJHOTEHI.

Y 10BNE€TBOPUTEIHLHO

€CJIM BBITIOJIHEHBI CIIETYIOIINE YCIOBHSL:

- JaHBI TpaBWIbHBIE OTBETHI HEe MeHee ueM Ha 50% BOIPOCOB TecTa, MC-
KJII04asi BOIPOCHI, Ha KOTOPBIE CTYACHT OJDKEH IaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MPEIOararoniie CBOOOHBIN OTBET, CTYJCHT Jal He-
IPOTUBOPEYUBHII OTBET, WIIM NPH OTBETE JOIYCTHJ 3HAUUTEIbHBIC HETOU-
HOCTH Y HE TI0Ka3aJ MOJIHOTHI.

HeynosnerBopurensHo

€CJIM CTYACHTOM HC BBIIIOJIHCHBI YCJIOBHA, MPCANIOIAraromue OLuCHKY ((y,E[O-
BJICTBOPUTCIIBHO».

3aureHo

BricTaBnsercs IIpU COOTBETCTBUU ITapaMETpaM 9K3aMEHAIMOHHOW IIIKaJIbI
Ha YPOBHAX «OTJIHNYHO», «XOPOILIO»,
«YAOBJICTBOPHUTCJILHOY.

He 3auteno

BricTaBnsieTcs npu COOTBETCTBUM IAapaMeTpaM SK3aMEHALMOHHOW IIKAJIbI
Ha YPOBHE «HEYJOBJIETBOPUTEILHOM.

Pasznen 6 «AHTerpasibHOE HCYUCTCHUE)
Pazgen 7 « KpaTHble HHTErpajibD)
Pasznen 8 « KpuBoJinHeiiHbIe HHTETPAJIbD)

TUIIOBBIE 3AJIAHMSA JUJIS IIPOBEJIEHNS ITIPOMEXYTOYHOM ATTECTALIUU:

2.1.

3auer

a) munoswvie gonpocwl Kk 3auemy (l[Ipunoxcenue 4);

0) Kpumepuu oyeHueaHus

HpI/I OIICHKE 3HAHUM Ha 3a4eTe YUUTBIBACTCA:

1. VYpoBeHb chOPMUPOBAHHOCTH KOMIETEHITHA.
2. VYpoBeHb YCBOCHHS TEOPETUUYECCKUX TOJOKECHUHN AUCIUILINHBI, MPABIIBHOCTH (HOpMYITH-
POBKH OCHOBHBIX MTOHATHI M 3aKOHOMEPHOCTE.
3. VYpoBeHb 3HaHUS (HPAKTUIECKOTO MaTepUaia B 00beMe MPOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JIOKEHHS BOIIPOCaA.
5.  YMeHue cBA3aTh TEOPHUIO C MPAKTUKOM.
6. YMmeHnue genaTbh 0000IIEHHUS, BEIBOIBI.
Ne Ounenka Kpurepuu ouenkn
n/n
1 OTJ'IH"IHO OTBeTHI HA ITOCTABIIEHHBIE BOIIPOCHI U3JIarar0TCA JIOTUYHO, ITOCJICA0BAaTEIIb-
HO U HE TpeOyIOT TOTOIHUTENbHBIX oscHEeHuil. [10HO packpbIBatOTCs
MNPUYINHHO-CJICACTBCHHBIC CBA3HU MCIKAY SABJICHUSAMU U COOBITHSIMH. I[eHaIOT-
cs1 000CHOBaHHBIC BEIBOABL. JIeMOHCTPHPYIOTCS TIIYOOKHE 3HAHUS 0a30BBIX
HOPMAaTHBHO-TIPABOBBIX aKTOB. COOJII0IAI0TCS HOPMBI JINTEPATYPHOM pedn.
2 XOpOH_IO OTBETHI Ha ITOCTABJICHHBIC BOIIPOCHI U3J1araroTCs CUCTEMATU3NPOBAHO U
IIOCIIEA0OBATCIIbHO. bazosrie HOPMATHBHO-IIPABOBBIC AKThI UCIIOJIB3YOTCH,
HO B HEJIOCTATOYHOM 00BeMe. Marepua u3jaraeTcsi yBepeHHO. PaCKpBITHI
MNPUYINHHO-CJICACTBCHHBIC CBA3U MCKAY SABJICHUAMU U COGI)ITI/IHMI/I. Z[eMOH-
CTpUPYCTCA YMCHUC AaHAJIU3UPOBATH MATCPpHaAJl, OAHAKO HC BCC BBIBOJbBI HO-
CSIT aprYMEHTHPOBAaHHBINA U I0Ka3aTeNbHbIN Xapakrep. CobmomatoTes
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HOPMBI JTUTEPaTYPHOH peyH.

YnoBieTs OPHUTCJIIBHO

JlomyckatoTcst HapyleHHs B TOCIEN0BAaTENBHOCTH U3N0KeHNA. meroTcs
YIIOMHHAHUS 00 OTAEIBbHBIX 0a30BbIX HOPMAaTHBHO-IIPABOBBIX akTax. He-
IIOJIHO PAaCKPBIBAIOTCS IPUYUMHHO-CIIEICTBEHHBIE CBSA3H MEXKY SIBICHUSIMU
U cOOBITUAME. JIeMOHCTPUPYIOTCS IOBEPXHOCTHBIEC 3HAHMS BOIIPOCA, C
TPYZOM PEIIaroTCsl KOHKPETHBIE 3a1a4ul. VIMEIoTCs 3aTpyAHEHUS C BBIBO-
Jamu. JlonyckaroTcs HapyIEeHUs: HOPM JIUTEPATYPHON pPeUHn.

HeynosnerBopurensHo

MaTepI/IaJI nus3jarac€rcs HEIoCJICI0BaTCIbHO, C6I/IB'-II/IBO, HE IpEACTaBIIACT
onpez[eneHHoﬁ CHCTEMBI 3HaHHUH I10 JHUCHUIIINHE. He PAaCKpBIBAIOTCA IIPpU-
YHMHHO-CJIICACTBEHHBIC CBA3HU MCXKAY ABJIICHUAMU U coOwrTHsIMHU. He IIpOBO-
JUTCA aHAJIN3. BI)IBOI[LI OTCYTCTBYIOT. OrtBeTHI HA JOIIOJIHUTCIIbHBIC BOIIPO-
Cbl OTCYTCTBYIOT. HmMmeroTcs 3aMeTHBIE HapylmieHus HOpM J'II/ITCpaTypHOI‘/'I pe-
4.

3auTeHo

BricTaBisieTcs mpu COOTBETCTBUU MapaMeTpaM SK3aMeHAIlMOHHOM
IIKadbl Ha YPOBHSX «OTIUYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIHHOY.

He 3auteno

BericTaBisieTcs Ipy COOTBETCTBUU ITapaMeTpaM dK3aMEHAILIMOHHOU
IIKaJIbl HA YPOBHE HEYIOBJIECTBOPUTEIBHOY.

TUITOBBIE 3AJAHUW A JUTA ITPOBEJIEHA TEKYIIET'O KOHTPOJIA:
2.2. KonTpoabHas padora

a) munosvle 3a0anus 011 KOHmMpoavHou pabomul No2 (IIpunoscenue 5);
0) Kpumepuu oyeHKu:
Brimonnsiercs B nmucbMeHHOM Gopme. [Ipu onieHke paboThl CTyACHTAa YIYUTHIBACTCS:
1. IlpaBunbpHOE pelieHue 3aaau.
2. CaMoCTOATETBbHOCTh CYXKJIEHNUN, TBOPUECKUH TOJIX0/1, HAy9HOE 000CHOBAHUE PAaCKPhIBAEMOI
poOIEMBI.
3. Hanwuwme B KOHIIE paOOTHI MMOJTHOTO CIMCKA JIUTEPATYPHI.
Ne Ouenka Kpurtepun ouenku
n/n
1. | Otanuno CryneHT BBINONHUI paboTy 6e3 OmMOOK U HET0YETOB, JOMYCTHII HE|
0oJiee OHOrO HEeq0YETa
2. | Xopouio CTyIeHT BBIOJHWI pabOTy MOJTHOCTBIO, HO JIOIYCTHUJ B HEH He 0o-
Jee OJHOW HerpyOoil ommMOKM M OJHOTO HeJoYeTa, WM He Oojee
JIBYX HEJIOYETOB
3. | YnosinerBopurenbHo | CTyACHT NMpPaBHJIBHO BBITIOJIHUI HE MEHEE IMOJIOBHHBI Pa0OThI HIIH
JOITYCTHII He OoJiee ABYX TPyObIX OMIMOOK, WIIK HE OoJiee OJTHOM Tpy-
00if 1 OJHOM HEeTpyOOl OMMOKK W OJHOTO HEIoYeTa, WM He OoJee
JIBYX-TpeX HETpyOBIX OIMIMOOK, I OJHON HErpyOoi OIMOKHU U Tpex
HEJI0YETOB, WJIM IPHU OTCYTCTBUHM OIIMOOK, HO MPU HAJIWYUH YETbI-
PEeX-TSTH HEJJOYETOB, IUIOXO 3HACT MaTepHall, IOIMyCKAaeT UCKaKeHUE
(hakToB
4. | HeynosnersopurenbHo| CTYICHT IOMYCTHJ YHCJIO OUIMOOK M HEIOYETOB IMPEBOCXOISINCE
HOpPMY, TIPY KOTOPOM MOXKET ObITh BBICTABIICHA OLIEHKA «3», WIH eCIy|
MIPAaBUIIHHO BBHITIOJIHIII MEHEE TIOJIOBUHBI paOOTHI
2.3. Tecr
a)  munogou Komniekm sadanuil 01a mecmos (IIpunosicenuet6)
6) Kpumepuu oyeHUBaHus
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HpI/I OLICHKE 3HAHWH OIICHUBAHUS TECTOB YUYUTBIBACTCA:

1. VYporeHb chOpMHUPOBAHHOCTH KOMITETCHITHH.

D

VYpoBeHb YCBOEHHUSI TEOPETHUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, MPaBUILHOCTH (HOPMYIH-

POBKHU OCHOBHBIX IIOHATUM U 3aKOHOMEPHOCTEN.

AN

VYpoBeHb 3HaHUS (HAKTUIECKOTO MaTepHrasia B 00beMe MPOrpPaMMBbl.
Jloruka, CTpyKTypa 1 IpaMOTHOCTh M3JI0KEHHsSI BOIIPOCA.

YMeHue cBA3aTh TEOPHUIO C MIPAKTUKOMN.

YMeHue nenath 0000ICHYS, BBIBOIBI.

Ne
n/n

Onenka

Kputepun onenkn

2

3

OTan4HO

€CJIY BBIIIOJIHEHBI CIIEIYIOLINE YCIIOBHUS:
- IaHbl IPaBUJIBHBIE OTBETHI HE MeHee yeM Ha 90% BOIPOCOB TeCTa, UCKIIIO-
Yasi BOITPOCHI, HA KOTOPBIE CTYJCHT JOJDKEH 1aTh CBOOOIHBINA OTBET;

Ha BCE BOIPOCHI, MPEOJIararoIire CBOOOHBIN OTBET, CTYICHT JaJ Ipa-
BHWJILHBIN M MOJHBIN OTBET.

Xopomo

€CJIM BBITIOJIHEHBI CIICYIOIINE YCIOBHUS:
- IaHBI TIPAaBUJIBHBIE OTBETHI HE MEHee YeM Ha 75% BOIMPOCOB TeCTa, UCKITIO-
gasi BOIPOCHI, Ha KOTOPHIE CTYACHT TOJDKEH AaTh CBOOOIHEIN OTBET;

- Ha BCE BOIPOCHI, IIPEIITOIATaI0ONTe CBOOOIHEIN OTBET, CTYICHT Jai Ipa-
BHUJIBHBIH OTBET, HO JOIMYCTUJI HE3HAYUTEIBHBIC OIMOKK M HE MOKa3al He-
00XOIMMOM MOJHOTEHL.

Y 10BNE€TBOPUTEIHLHO

€CJIM BBITIOJIHEHBI CIIETYIOIINE YCIOBHSL:
- JaHBI TpaBWIbHBIE OTBETHI HEe MeHee ueM Ha 50% BOIpPOCOB TecTa, MC-
KJIF04ask BOIPOCHI, HA KOTOPBIE CTYACHT JOJDKEH JaTh CBOOOHBIN OTBET;

- Ha BCE BONPOCHI, MPEIOJIararonife CBOOOAHBII OTBET, CTYyJCHT Jal He-
HpOTHBOpeIII/IBLIﬁ OTBET, WK IIPU OTBETC AOITYCTHUII 3HAYUTCIbHBIC HETOY
HOCTH U HE TIOKa3aJ MOJIHOTHI.

HeynoBnerBopureibHo

€CJIM CTYACHTOM HC BBINIOJIHCHBI YCJIOBHA, MPCAIOIAraromue OLCHKY <<yZ[0-
BJICTBOPHUTCIIEHOY.

3auTeHo

BricTaBnsercs IIpu COOTBETCTBUM IapaMETpaM 3K3aMeHaHHOHHOﬁ IIKaJIbI
Ha YPOBHAX «OTJIHNYHO», «XOPOILIO»,
«YAOBJICTBOPHUTCJILHOY.

He 3auteno

BricTaBnsieTcs npu COOTBETCTBUM IAapaMeTpaM SK3aMEHALMOHHOW IIKAJIbI
Ha YPOBHE «HEYJOBJIETBOPUTEIHHOY.

Pa3nen 9 «/Inddepennuanbubie ypaBHeHUsSD)

Paznea 10 «Paani»

Pasznen 11 «Teopusi BeposiTHOCTEH. DJIeMEHTHI MATEMATHYECKON CTATHCTHKID)

THUITOBBIE 3AJJAHWA AJIA ITPOBEJEHI S I[TPOMEXYTOUYHOM ATTECTALIMU:
2.1. Ik3aMeH

a)
0)

Kpumepuu oyeHuearnusl

munoswvie 8onpocwl K skzameny ([lpunoscenue?)

IIpu onieHKe 3HAHUI HA K3aMEHE YYUTBIBACTC:

1. VYpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITHIA.
2. VpoBeHb YCBOCHHS TEOPETUYCCKUX TOJOKCHUHN JAUCIHUILINHBI, MPABMIBHOCTH (HOpMYITH-
POBKH OCHOBHBIX MOHSITHI U 3aKOHOMEPHOCTEH.
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SANNANE

YpoBeHb 3HaHUs (PAKTUIECKOTO MaTeprana B 00beMe MPOrpaMMBl.
Jloruka, CTpYKTypa ¥ TpaMOTHOCTb M3JIOKEHHUS BOITPOCA.

YMeHue cBsA3aTh TEOPHUIO C MPAKTUKOIA.

VYMenue nenath 0000IICHHS, BEIBOIEI.

Ne
/o

Onenka

Kpurepuu ouenkn

OTJINYHO

OTBeThI Ha TIOCTABIICHHBIC BOIIPOCHI M3JIAraloTCs JIOTUYHO, TTOCIIET0BATEb-
HO M He TpeOYIOT IOIMOJHHUTENbHBIX MosicHeHui. lloaHO packpbIBatoTCs
MIPUYUHHO-CJICJICTBCHHBIC CBI3U MK SIBJICHUSMU U COOBITUSMHU. [[enaror-
cs1 000CHOBaHHBIC BBIBOJIBI. JIeMOHCTPUPYIOTCS TITyOOKHE 3HAHUS 0a30BBIX
HOPMATHBHO-TIPaBOBBIX aKTOB. Co0III0IaI0TCSI HOPMBI TUTEPATYPHON PEUH.

Xopomo

OTBeTHl Ha TOCTaBJIEHHBIE BOMPOCHI M3JATraloTCi CHCTEMATH3HPOBAHO U
MIOCIIEA0BATENBHO. ba30Bble HOPMAaTHBHO-NIPABOBBIE AKTHI HCIOJB3YIOTCH,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuai u3jiaraercs yBepeHHO. PackpbITh
MIPUYUHHO-CIIEZICTBEHHBIE CBSI3U MEXY SBICHUSIMH U COOBITHAMHU. [leMOH-
CTPUPYETCSl YMEHHE AHAIM3UPOBATh MaTepHUall, OHAKO HE BCE BBIBOJBI HO-
CSIT apryMEHTHUPOBAHHBIH M JOKa3aTelbHbIM xapakrep. Colitomarorcs
HOPMBI JIUTEPATYPHOH peuu.

Y 10BIETBOPUTEIIBHO

JlomyckaroTcsi HapyIleHHsl B MOCJIENOBATEIbHOCTH H3NoKeHus. VmeroTcs
YIIOMHHAHHSL 00 OTHENBHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
IIOJIHO PACKPBIBAKOTCS IPUYUHHO-CIICICTBEHHBIE CBA3H MEXY SBICHUSIMHU
U COOBITHSAMH. J[eMOHCTPHPYIOTCS TOBEPXHOCTHBIE 3HAHHUS BOIpPOCA, C
TPYZOM peIIaloTCs KOHKpEeTHbIE 3a1auu. VIMmeroTcsa 3aTpyAHEHUs C BBIBO-
Jamiu. JlomycKaroTcs HapyIIeHUs. HOPM JIMTEpaTypHON pedH.

HeynosnerBoputenbHo

Martepuan wu3naraercss HENocJeIOoBaTeNbHO, COMBYMBO, HE MPEACTaBISET,
ONPENCIICHHON CHUCTEMBbI 3HaHWM Mo nucuuiuinHe. He packpeiBaroTcs mpu-
YUHHO-CJICJICTBEHHBIC CBS3W MEXIY SBICHUSAMH W coObITHsMu. He mpoBo-
IUTCS aHamu3. BeIBobI 0TCYyTCTBYIOT. OTBETHI Ha JOTIOJHUTENBHBIE BOIIPO-
Chl OTCYTCTBYIOT. IMEIOTCA 3aMETHBIE HAPYUIEHUS HOPM JIUTEpaTypHOU pe-
Y.

a)

TUITOBBIE 3AJAHUA JUIA TIPOBEJEHU A TEKYIHEI'O KOHTPOJIA:
2.2. KonTpoJsbHas padora

6) Kpumepuu oyeHusaHusl

N —

munoswvie 3a0anus 051 Koumpoavrou pabomul Ne3 (Ilpunoscenues)

Boinonusiercs B nucbMeHHON ¢opMe. Ilpu onieHke paboThl CTyJEHTa yUUTHIBACTCS:

MPOOIEMBI.
3. Hanuuue B KOHIIE pabOTHI MOJTHOIO CIUCKA JIUTEPATYPHI.

[IpaBunbHOE penieHue 3a1ay.
CaMOoCTOATENBHOCTD CYXKICHHUM, TBOPUECKUHN TIOJX0M, HAyYHOE 000CHOBaHHE PACKPHIBAEMOM

Ne Onenka Kpurepun onenkn

n/n

1. | OrnuanO CTyneHT BBINOIHUI paboTy 0e3 OmMOOK U HEIOYETOB, JOMYCTHI HE
0oJjiee OAHOr0 HEA0YETa

2. | Xoporiio CTyIeHT BBIMIOJHWI pa0bOTy TOJTHOCTBIO, HO JIOIMYCTHJ B HEH He 00-
Jee OJHOW HerpyOol OmMMOKKM W OIHOTO HeJodeTa, WM He Oolee
JIBYX HEJIOYECTOB

3. | YnosnerBoputenbHo | CTyA€HT MPaBHJILHO BBIMOJIHUI HE MEHEE IMOJIOBHHBI PaOOThI HJIH
JIOTIYCTHJI He OoJiee ABYX IpyObIX OMMOOK, WM He OoJiee OJTHOM rpy-
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00#1 1 o1HOM HerpyOoii OMMOKHM U OJHOTO HeloueTa, Wik He Ooiee
JBYX-TPEX HErpyOBIX OIMIMOOK, WM OJHOW HETpyOOl OIMIMOKH U Tpex
HCOOYCTOB, WK IPHU OTCYTCTBHUU OIHI/IGOK, HO IIpU HAJIWUYHUU YCTbI-
PEX-TISITH HEJJOYETOB, TUIOXO 3HACT MaTepHall, IOIMyCKAeT NCKaKEHUE
(hakToB

4. | HeynosnerBopurenbHo| CTYyAGHT JOMYCTHI YHCIO OIMIMOOK M HEJIOYETOB MPEBOCXOJAIICE
HOpPMY, IIPU KOTOPOU MOXKET ObITh BBICTABJIEHA OLIEHKA «3», WIH €CIH|
MPABUIILHO BBITIOJHUJI MEHEE TTOJJOBUHBI pa0OThI
2.3. Tect

a)
0)

o

AN

Kpumepuu Oyeru8arus

MUnoBoL KoMniekm 3aoanuti 0as mecmos (lIpunoscenue9)

HpI/I OILICHKE 3HAHUM OLICHMBAHUS TECTOB YUUTBIBACTCA:

VYpoBenb chopMUPOBAHHOCTH KOMITETECHIHH.
VYpoBeHb YCBOEHHsI TEOPETUYECKHUX IMOJO0KEHHH TUCHMILIMHBI, NMPaBHIBHOCTH (hopMynu-

POBKHM OCHOBHBIX MOHATHI M 3aKOHOMEPHOCTEN.

YpoBeHb 3HaHUS (PAKTUUECKOTO MaTepuaia B 00beMe IPOrpaMMBI.
Jloruka, CTpyKTypa 1 TpaMOTHOCTh M3JIOKEHHsI BOIIPOCa.

YMeHue CBS3aTh TEOPHUIO C TIPAKTUKOM.

VYMenue ennath 0000ICHHS, BEIBOJIEL.

Ne
n/n

Onenka

Kputepun onenku

2

3

OTian4HO

€CJIM BBINIOJHCHBI CJIICAYIOMIUC YCIIOBUA:
- JJaHbI MTPABUJIbHBIC OTBETHI HC MCHEC UEM Ha 90% BOIIPOCOB TE€CTA, UCKIIIO-
Yas BOIIPOCHI, HA KOTOPBIC CTYACHT JOJIKCH JaTh CBO60,E[HBII>1 OTBCT,

Ha BCE BOIIPOCHI, TIPEIOJIararonre CBOOOHBIN OTBET, CTYSHT Al Tpa-|
BIJILHBIN U MOJIHBIM OTBET.

Xoporo

€CJIM BBITIOJIHEHBI CIICIYIOIINE YCIOBHUS:

- IaHbl IPAaBUIILHBIE OTBETH HE MEHEe YeM Ha 75% BOIPOCOB TECTa, UCKIIIO-
Yasi BOITPOCHI, HA KOTOPBIE CTYJCHT JAOJDKEH 1aTh CBOOOIHBINA OTBET;

- Ha BCE BOIPOCHI, TIPEIITOIATAIONTNE CBOOOIHEIN OTBET, CTYICHT Iai Ipa-
BUJILHBIA OTBET, HO JIOIMYCTHJI HE3HAYUTEIILHBIC OITUOKU M HE TIOKA3all He-
00XOIMMOM MOJHOTEHL.

y[[OBJ'IeTBOpI/ITeJ'ILHO

€CJIM BBITIOJIHEHBI CIIETYIOIINE YCIOBHSL:

- JaHBI TpaBWIbHBIE OTBETHI HEe MeHee ueM Ha 50% BOIPOCOB TecTa, MC-
KJII04asi BOIIPOCHI, Ha KOTOPBIE CTYACHT OJDKEH IaTh CBOOOIHBIN OTBET;

- Ha BCE BOIPOCHI, MPEIOararonie CBOOOHBIN OTBET, CTYJCHT Jal He-
IPOTUBOPEYMBBII OTBET, WIIM NPH OTBETE JOIYCTHJ 3HAUYUTEIbHBIC HETOU-
HOCTH U HE TI0Ka3aJ MOJIHOTHI.

HeynosnerBopurensHo

€CJIM CTYACHTOM HC BBIIIOJIHCHBI YCJIOBHA, MPCANIOIAraromue OLuCHKY ((y,E[O-
BJICTBOPUTCJIIBHO».

3aureHo

BricTaBnsercs IIpU COOTBETCTBUU ITapaMETpaM 3K38.MCH3.I_II/IOHHOI71 IIKaJIbl
Ha YPOBHAX «OTJIHNYHO», «XOPOIIO»,
«YOOBJICTBOPHUTCIILHOY.

He 3auteno

BricTaBnsieTcs mpu COOTBETCTBUM MapaMmeTpaM SK3aMEHALMOHHOW IIKAJbI
Ha YPOBHE «HEYJOBJIETBOPUTEILHOM.
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2.3. TunoBbie KOHTPOJIbHbIE 33/IaHUSI WJIH MHbIEe MaTePHAJIbl, HEOOX0AMMBbIE JIfl OLEHKHU
pe3yJbTAaTOB OCBOEHHS 00pPa30BaTeJILHOM MPOorpaMmmbl (3aouHasi popma 00ydeHus1)

Pa3nen 1 «/IuHelinasi 1 BeKTOpPHaA ajaredpa»
Pa3nen 2 «AHaTUTHYECKasi TeOMETPHUs»
Pa3zgen 3 « KoMmmiaeKkcHBIA aHATIU3»

Pa3nen 4 «BBeaeHue B aHAIN3»

THUIIOBBIE 3AJJAHWSA J1J151 ITPOBEJEHIM A [TPOMEXYTOYHOM ATTECTALIMU:
2.1. 3auer

a) munosvie onpocwl K 3auemy (IIpunoscenue 10);

0) Kpumepuu oyeHueaHus

IIpu oueHKe 3HAHUI HA 3a4ETE YYUTBIBACTC:

1. VYpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITHIA.

N

VYpoBEHb YCBOEHHUSI TEOPETUUYECKUX IMOJIOKEHUN TUCUUIUIMHBI, MPaBUIBHOCTH (HOPMYIH-

POBKHU OCHOBHBIX MOHATHH U 3aKOHOMepHOCTeﬁ.

SANNANE

YpoBeHb 3HaHUS (PAKTUUECKOro MaTepraja B 00beMe IPOrpaMMBI.
Jloruka, CTpyKTypa U rpaMOTHOCTh M3JI03KEHHsI BOIIPOCa.

YMeHue cBA3aTh TEOPHUIO C MPAKTUKOMA.

VYMenue nenath 0000IICHHS, BEIBOIEI.

Ne
n/n

Onenka

Kpurepuu ouenkn

1

OTJINYHO

OTBeTHI Ha TOCTABIIEHHBIE BOMIPOCHI M3MIATal0TCS JIOTHIHO, TIOCIIEIOBATEIb-
HO U He TpeOyIOT IOTONHUTENbHBIX ogcHeHuH. [omHO packpbIBatoTCs
MPUYHHHO-CIICICTBEHHBIE CBSI3U MEXIy SBJICHUSMH U COOBITHUsAMU. JlenaroT-
cs1 000CHOBaHHBIE BRIBOMBI. JleMOHCTPUPYIOTCS TIIyOOKHe 3HaHUS 6a30BbIX
HOPMaTHUBHO-TIPABOBBIX akTOB. CoOIIONA0TCSI HOPMBI TUTEPATYPHON pedH.

Xopomo

OTBeTHI HA MTOCTABIIEHHBIE BOIIPOCHI U3JIararoTCs CUCTEMATU3UPOBAHO U
rocIeIoBaTeNbHO. ba3oBble HOPMAaTHBHO-TTPABOBEIE aKTHI HCITOIB3YIOTCS,
HO B HEJIOCTATOYHOM O0BeMe. Marepuan u3naraercsi yBepeHHo. PackpbITe
MNPUYINHHO-CJICACTBCHHBIC CBA3U MCKAY SABJICHUAMU U COGI)ITI/IHMI/I. ,Z[eMOH-
CTPUPYETCS] YMEHUE aHAIU3UPOBATh MaTepUa, OJTHAKO HE BCE BHIBOABI HO-
CSIT apryMEHTHPOBAHHBIN U JT0Ka3aTeNbHbIN XapakTep. CoOmonatoTcs
HOPMBI JINTEPATYPHOH peUH.

Y 10BIIETBOPUTEIIBHO

JomyckaroTcst HapylIeHHus B MOCIeI0BaTeIbHOCTH H3I0KeHNs. meroTcs
yIOMHHAHHS 00 OTAEIBHBIX 0a30BBIX HOPMAaTHBHO-IIPABOBBIX akTax. He-
IIOJIHO PACKPBIBAIOTCS IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEXKAY SIBJICHUAMHA
U COOBITHAMHU. JleMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C
TPYZOM peLIaroTCsl KOHKpPETHBIE 3a1a4un. VIMEeIoTCs 3aTpyAHEHUS C BBIBO-
Jamiu. JlomycKaroTcs HapyIIeHUsT HOPM JIMTEpaTypHOU pedH.

HeynosnerBoputenbHo

Marepuan u3iaraercsi HeoCIeI0BaTeIbHO, COMBUMBO, HE IIPEICTABIISECT
ONPEJEICHHON CUCTEMBI 3HaHUM 1o aucumIiuinHe. He packpbiBatorcs npu-
YHHHO-CJICICTBCHHBIE CBSI3U MEXITy SIBJICHUSIMH U coObITUsiMU. He mpoBo-
IUTCS aHanu3. BeIBObI OTCYTCTBYIOT. OTBETHI Ha JIONIOJHUTENIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. VIMEIOTCSI 3aMETHBIE HAPYILEHUSI HOPM JIMTEPAaTypHOH pe-
4.

3auTeHo

BricTraBnsercs IIpu COOTBETCTBUH ITapaME€TpaM 9K3aMEHAIIMOHHOM
IOKajJbl Ha YPOBHAX «OTIUYHO», «XOPOUIO)»,
KYOOBJICTBOPHUTCIILHO.

He 3aureno

BricTaBsieTcs mpu COOTBETCTBUU MapaMeTpaM SK3aMeHAIlMOHHOM
LIKAJIbI HA YPOBHE «HEYJIOBJIECTBOPUTEIILHOY.
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TUITOBBIE 3AJAHWA JUTA ITPOBEJIEHA TEKYIIETO KOHTPOJIA:
2.2. KonTtpoabHas pabora

a)  munosvle 3a0anus 0iisi KOHmMpowHou pabomui Nel (Ilpunoscenuel 1)
0) Kpumepuu OyeHuBaHusl

Brimonnsiercs B nmucbMeHHOM Gopme. [Ipu onieHke paboThl CTyACHTAa YUYUTHIBACTCS:
[IpaBunbHOE pelIeHue 3a1ad.
CaMoCTOSATETLHOCTh CYXKIEHUN, TBOPUECKHUH TOIX0/1, HAy9HOE 000CHOBAHNE PAaCKPhIBAEMOI
poOIEMBI.
3. Hanuuwme B KOHIIE paOOTHI MMOJTHOTO CIHCKA JIUTEPATYPHI.

N —

Ne Ouenka Kpurtepun ouenku
n/n
1. | 3aureno Brimonneno mpaBuibHO He MeHee 50% 3amaHuii, paboTa BBHINOJIHEHA TI0

CTaHIAPTHOW WM CAaMOCTOSTEIHLHO pa3paboTaHHON METOIMKE, B OCBEIICHUY
BOIIPOCOB HE COJIEPKUTCS TPpyObIX OMIMOOK, [0 XOAy PEUIeHHs CAeTaHbl ap-
T'YMEHTHUPOBAHHBIC BBIBOJBI, CaMOCTOSITEIBHO BBIMOJNHEHA TIpadudeckas
4acTh paboTHI

2. | He 3aureno CryneHT He cupaBWiCS C 3aJaHWeM (BBITOJHEHO MpaBHiIbHO MeHee 50%
3aJjaHusl BapHaHTa), HE PaCKPhITO OCHOBHOE COJIEpKaHUE BOIIPOCOB, UME-
I0TCS TPyOBble OLTMOKM B OCBELICHUH BOIMPOCA, B PEIICHUH 3a/1a4, B BBIIOJN-
HEHHU TpaQuuecKOd YacTh 3aJaHus M T.J., @ TAKXKE BBIMOJIHEHA HE CaMo-
CTOSITEIIBHO.

2.3. Tecr
a)  munosou komniekm 3aoanuii 013 mecmos (Ilpunoscenuel2)

6) Kpumepuu oyeHusaHusl

[Ipu onieHKe 3HaHUHN OLIEHWBAHUS TECTOB YUUTHIBACTCS:
1. VYporeHb cHhOPMHUPOBAHHOCTH KOMITETCHIIHH.

VYpoBeHb YCBOEHHsI TEOPETUYECKHUX IMOJOKEHHH TUCIMILUIMHBI, NMPaBHIBHOCTH (hpopMynu-
POBKHM OCHOBHBIX MOHATHI M 3aKOHOMEPHOCTEN.

VYpoBeHb 3HaHUs (PAKTUYECKOTO MaTeprana B 00beMe MPOrpaMMBbl.

o

Jloruka, CTpyKTypa U IpaMOTHOCTB U3JI0’KEHUS BOIIPOCa.
YMeHue cBA3aTh TEOPUIO C MIPAKTUKOMN.

S kW

YMeHue nenath 0000ICHYS, BBIBOIBI.

Ne Ouenka Kputepuu oneHkn
n/n
1 2 3
1. OTian4HO €CJIY BBITIOJIHEHBI CIIEIYIOIINE YCIIOBHUS:
- IaHbl IPaBUIILHBIE OTBETH HE MeHee ueM Ha 90% BOIPOCOB TecTa, UCKIIIO-
Yasi BOITPOCHI, HA KOTOPBIE CTYICHT JOJDKEH aTh CBOOOIHBINA OTBET;

Ha BCE BOIIPOCHI, TIPEIOJIaralonre CBOOOIHBIN OTBET, CTYSHT Al Tpa-|
BWJIbHBIN U IOJIHBIM OTBET.
2. | Xoporuio €CJIM BBITIOJIHEHBI CIICTYIOIINE YCIOBHUS:
- IaHbl IPaBUIILHBIE OTBETH HE MEHEe YeM Ha 75% BOIPOCOB TECTa, UCKIIIO-
Yasi BOIIPOCHI, HA KOTOPBIE CTYJCHT JOJDKEH 1aTh CBOOOIHBINA OTBET;
- Ha BCE BOIPOCHI, TIPEIITOJIATAIONTNE CBOOOIHEIN OTBET, CTYICHT Jai Ipa-
BHJIbHBIH OTBET, HO JOMYCTUJI HE3HAYHMTEIbHBIC OIMOKU M HE MOKa3al He-
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00XO0IMMOM MOJHOTBHI.

3. | YI0BAETBOPUTEIBHO

€CJIM BBITIOJIHEHBI CIICAYIOIINE YCIOBHUS:
- JaHBI TPaBWIBHBIE OTBETHI HEe MeHee ueM Ha 50% BOIPOCOB TecTa, WC-
KJIIOYast BOIIPOCHI, HA KOTOPBIE CTYICHT JODKECH JaTh CBOOOIHBINA OTBET;

- Ha BCE BOMPOCHI, MPEIOJararwie cCBOOOIHbIA OTBET, CTYJACHT Jal He-
MPOTUBOPEUUBBIA OTBET, WIM MPU OTBETE AOMYCTHJ 3HAUUTEIbHbIE HETOY-
HOCTH M HE MTOKAa3aJI TOJIHOTHL.

4. HeynoByieTBOPUTENIEHO | €CIIU CTYJEHTOM HE BBIINOJIHEHBI YCIIOBHS, IPEATIONATaloIe OLEHKY «Y 10-
BIICTBOPUTEIHHOY.

5. | 3auTeHo BricTaBnsieTcs npu COOTBETCTBUHU MMapaMeTPaM 3K3aMEHALlMOHHOM  ILKaJIbl
Ha YPOBHSX «OTIUYHO», «XOPOIIIOY,
«YJOBJIETBOPUTEIHHOY.

6. | He 3zaureno BricTaBnsieTcs mpu COOTBETCTBUM MapaMmeTpaM SK3aMEHALMOHHOW IIKAJbI

Ha YPOBHE «HEYAOBIETBOPUTEIHHOY.

2

Paznen S «/IuddepennnanbHoe HCHUCTCHUE)
Pa3nen 6 «AHTerpajibHOE HCHUCTEHHE
Pa3nen 7 «KpaTHble HHTEIrpaJbD)

Pa3nen 8 « KpuBoJIMHeHbIE HHTEIPAJIBD)

THUITOBBIE 3AJIAHV J1J151 ITPOBEJIEHUS ITPOMEXYTOYHOM ATTECTAILUN:

1. Ix3amen

a) munosvie 6onpocwl K dxkzamery (Ilpunoscenue 13);

0) Kpumepuu oyeHu8aHus

[Ipu onieHKe 3HAHWI HA YK3aMEHE YUUTHIBACTCS:

l.
2.

SN kW

YpoBeHb cHhOpMUPOBAHHOCTH KOMITETEHITHH.
VYpoBeHb YCBOEHHUS TEOPETHUYECKUX IMOJIOKEHUN TUCHUILUIMHBI, MPaBUILHOCTH (OPMYIH-

POBKHU OCHOBHBIX IIOHATUM U 3aKOHOMEPHOCTEN.

VYpoBeHb 3HaHUS (HAKTUIECKOTO MaTepHrasia B 00beMe MPOrPaMMBbl.
Jloruka, CTpyKTypa 1 TpaMOTHOCTh M3JI0KEHHsI BOIIPOCa.

YMenue cBA3aTh TEOPHUIO C MPAKTUKOMN.

YMeHue nenath 0000IICHYS, BBIBOIBI.

Ne Ounenka
n/n

Kpurepun onenkn

1. | OrtauyHOo

OTBeTH Ha MOCTaBJIEHHbIE BOIPOCH! U3AratoTcs JOTHYHO, NOCIE10BaTENb-
HO U He TpeOyIoT IOIMOJHMUTENBHBIX MosicHeHHH. IlomHO packpbiBaroTcs
IIPUIMHHO-CIICACTBECHHBIE CBSA3U MEXXIY SIBICHUSIMU U COOBITHAMU. JlenaroT-
cs1 000CHOBaHHBIE BBIBOJBI. J[eMOHCTPHPYIOTCS ITyOOKHE 3HaHHSA 0a30BBIX
HOPMAaTHUBHO-TIPaBOBBIX aKTOB. CoOII0IAI0TCSI HOPMBI JIUTEPATYPHOH peun.

2. | Xopouio

OTBeTHl Ha MOCTABJICHHBIE BONPOCHI M3JIAralOTCSd CUCTEMATH3HPOBAHO M
nocienoBaTeNbHO. ba3zoBble HOPMATHBHO-TIPABOBBIE aKTHI WUCIIOJIB3YIOTCS,
HO B HEJIOCTaTOYHOM 00beMe. MaTepuai u3araercs yBepeHHO. PackpbIThl
NPUYUHHO-CIICICTBEHHBIC CBSI3H MKy SBICHUSIMHU M COOBITUAMH. JleMOH-
CTPHUpPYETCsl yMEHHE aHAIN3UPOBATh MaTEepHall, OHAKO HE BCE BBIBOJIBI HO-
CAT apryMEHTHPOBAaHHBIM W JOKa3zaTenbHbIM xapakrep. CobmomaroTcs
HOPMBI JINTEPATYPHOU peuH.

3. | YooBneTrBopuUTenbHO

JlommyckaroTcsi HapyIlleHHs B TOCIEOBATEIbHOCTH M3NOKeHus. VMeroTcs
YHOMUHaHMsI 00 OTJEIbHBIX 0a30BBIX HOPMATHBHO-IIPABOBBIX akTax. He-
MIOJIHO PACKPBIBAIOTCS MPUIUHHO-CICACTBEHHBIC CBA3H MEXKY SIBICHUSIMHU
U COOBITHSIMH. J[eMOHCTPHPYIOTCS TOBEPXHOCTHBIE 3HAHHUS BOIpPOCa, C
TPYZOM peIIaloTcs KOHKpETHhIE 3amaun. VIMeroTcs 3aTpyAHEHHUs! ¢ BBIBO-

19



Jamiu. JlomycKaroTcsl HapyIIeHUs. HOPM JIMTepaTypHOH pedH.

HeynosneTBopurenbHO

Martepuan wu3naraercs HEINoCIeI0BaTelbHO, COMBYHMBO, HE MPEACTaBISET,
ONpEe/ICICHHOM CHUCTeMbl 3HaHWM Mo nucuuiuinHe. He packpbiBaroTcs mpu-
YUHHO-CJIICACTBCHHBIC CBA3HU MCXKAY SABJICHHUAMH U coOprTussMu. He ITPOBO-
IuTCsl aHanu3. BeIBosbI OTCYTCTBYIOT. OTBETHI Ha JIOMOJHUTEIBHBIE BOIPO-
CBI OTCYTCTBYIOT. VIMErOTCSA 3aMeTHBIE HApYIICHUS HOPM JINTEPaTypHOU pe-
Yqu.

a)
0)

N —

TUITOBBIE 3AJAHWA UTA ITPOBEJIEHNA TEKYIIET'O KOHTPOJIA:
2.2. KonTpoJabHas padota

Kpumepuu OYyeHKU:

munogvle 3a0anus 01 Koumpoavrou pabomet Ne2(Ne3) (Ilpunooicenue 14);

Brimonnsiercs B nucbMeHHOM Gopme. [Ipu orieHke paboThl CTyACHTa YIYUTHIBACTCS:

poOIEMBI.
3. Hanwuwme B KOHIIE paOOTHI MMOJTHOTO CIMCKA JIUTEPATYPHI.

IIpaBunbHOE pelIeHue 3a1ad.
CaMoCTOSATETLHOCTh CYXKIEHUN, TBOPUECKHUI TIOIX0/1, HAy9HOE 000CHOBAHNE PAaCKPhIBAEMOI

Ne Ouenka Kpurtepun ouenku
n/n
1. | 3aureHo Beimonteno npaBuiabHO He MeHee 50% 3amaHuii, paboTa BBIMOJHEHA TIO
CTaHIAPTHOM WIIH CaMOCTOSITENILHO pa3paboTaHHOM METOMKE, B OCBCIICHUH
BOIPOCOB HE COAEPXKUTCS TPYOBIX OMIMOOK, IO XOIy PEIICHHUS CAETaHbl ap-
T'YMEHTHPOBAHHBIC BBIBOJBI, CAMOCTOSATENIBHO BBIMONHEHA Tpadudeckas
4acTh paboThI
2. | He 3aureno CryneHT He cupaBWiCS C 3aJaHWeM (BBITOJHEHO MpaBHiIbHO MeHee 50%
3aJaHUs BapMaHTa), He PacKPHITO OCHOBHOE COJEpPKaHHE BOIPOCOB, UME-
FOTCS TPYyObIe OIIMOKH B OCBEIIICHUU BOMPOCA, B PEIICHUH 3a/1a4, B BBITIOJ-
HEHUH rpaguIecKoll YacTH 3aJaHUs U T..I., @ TAK)KE BBIMOJHEHA HE CaMo-
CTOSITEITBHO.
2.3. Tect
a)  munosou Komniekm 3aoanuii 0131 mecmos (Ilpunoscenuel 5)

6) Kpumepuu oyeHusaHusl

HpI/I OLICHKE 3HAHUM OLICHMBAHUS TECTOB YUUTBIBACTCA:

1. VYpoBeHb ChOPMHUPOBAHHOCTH KOMIETCHLIUH.

o

ypOBCHL YCBOCHUA TCOPCTHYUCCKUX MOJIOJKEHU N AUCHUIUINHBI, IMPABUJIIBHOCTDb (I)OpMy.]'II/I—

POBKHM OCHOBHBIX MOHATHI M 3aKOHOMEPHOCTEM.

AN

YpoBeHb 3HaHUS (PAKTUUECKOTO MaTepuasa B 00beMe MPOrpaMMBI.
Jloruka, CTpyKTypa 1 TpaMOTHOCTh M3JIOKEHHsI BOIIPOCa.

YMeHue CBS3aTh TEOPHUIO C TIPAKTUKOM.

VYMeHue ennath 0000ICHHS, BEIBOJIEL.

Ne
n/n

Onenka

Kputepun onenku

2

3

OTian4HO

€CJIM BBINIOJHCHBI CJIICAYIOMIUC YCIIOBUA:
- JaHbI MTPABUJIbHBIC OTBETHI HC MCHEC UE€EM Ha 90% BOIIPOCOB TE€CTA, UCKIIHO-
4as BOIIPOCKHI, HA KOTOPBIC CTYACHT JOJIKCH JaTh CBO60,E[HBII>1 OTBCT,
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Ha BCE BOIPOCHI, IPEIIOIAraloNie CBOOOHBIN OTBET, CTYJICHT Al Ipa-|
BIJILHBIN U IOTHBINA OTBET.

2. | Xopor1io

€CJIY BBITIOJIHEHBI CIIEYIOIIHE YCIOBUS:

- 1aHbl IPAaBUJIbHBIE OTBETHI HE MEeHee YeM Ha 75% BOMPOCOB TeCTa, UCKIIIO-
4asi BOIPOCHI, Ha KOTOPHIE CTYACHT TOJDKEH AaTh CBOOOIHEIN OTBET;

- Ha BCE BONPOCHI, MIPEAINONaraione cBOOOIHbBIA OTBET, CTYIEHT JaJ Ipa-
BUJIBHBIYA OTBET, HO JOIYCTHJI HE3HAUUTEIbHbIE OLIMOKU U HE IOKa3al He-
00X0MMOH TOJTHOTHI.

3. | Y0OBIETBOPUTEIHHO

€CJIM BBITIOJIHEHBI CIICIYIOIINE YCIOBHUS:

- JaHBI MPaBWIBHBIE OTBETHI HEe MeHee deM Ha 50% BOIPOCOB TecCTa, WC-
KJIFOYast BOIIPOCHI, HA KOTOPBIE CTYICHT JOKEH MaTh CBOOOIHBIN OTBET;

- Ha BCE BOMPOCHI, MPEIOJararie cCBOOOIHbIH OTBET, CTYJACHT Jal He-
MPOTUBOPEYUBEIN OTBET, HIIU MPU OTBETE JOMYCTHI 3HAUYUTEIEHBIE HETOU-
HOCTH ¥ HE IOKa3aJj ITOJIHOTEI.

4. | HeynoBJeTBOPUTEIbHO | €CJIM CTYACHTOM HE BBIIOJIHEHBI YCIOBUS, IPEANOIATalOIHUe OLCHKY «Y 10-
BJIETBOPUTEJIBHO.

5. | 3auteHo BricTaBnsiercs npu COOTBETCTBUU MapaMeTpaM 3K3aMEHALMOHHOM  ILIKaJbl
Ha YPOBHAX «OTIMYHO)», «XOPOILIO»,
«YIIOBJICTBOPUTEJILHOY.

6. | He 3auteno BricTaBnsiercss mpu COOTBETCTBUM MapaMeTpaM 3K3aMEHALIMOHHOM IIKaJibl

Ha YPOBHC KHCYAOBJICTBOPUTCIIEHO».

Pazgen 9 «/InddepeHnuanbHbie ypaBHEHUS»

THUITOBBIE 3AJIAHUA 1)1 ITPOBEJEHUS ITPOMEXY TOYHOM ATTECTAILN:

2.1. 3auer

a)  munosvle gonpocul K 3auemy (IIpunoscenuel6)

6)  Kpumepuu oyeHuBaHus

[Ipu ouileHKe 3HAHUI Ha 3a4€T€ YUYUTHIBACTCS:

1. VYporeHb cHhOPMUPOBAHHOCTH KOMITETCHITHHA.

D

VYpoBeHb YCBOEHHUSI TEOPETHUUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, MPaBUILHOCTH (HOPMYIH-

POBKHU OCHOBHBIX IIOHATUM U 3aKOHOMEPHOCTEN.

AN

VYpoBeHb 3HaHUS (HAKTUIECKOTO MaTepHasia B 00beMe MPOrpPaMMBbl.
Jloruka, CTpyKTypa 1 IpaMOTHOCTh M3JI0KEHHSI BOIIPOCa.

YMenue cBA3aTh TEOPUIO C MPAKTUKOMN.

YMeHue nenath 0000ICHYS, BBIBOIBI.

Ne Ounenka
n/n

Kpurepun onenkn

1 OTIINYHO

OTBeTHI Ha TOCTABJIEHHBIE BOMIPOCHI U3JIaratoTCs JJOTMYHO, IOCIEI0BaTENb-
HO U HE TpeOYyIOT JONOJIHUTENbHBIX osicHeHuH. [1oaHo packpeiBatoTCst
[IPUYIMHHO-CIICICTBCHHBIE CBSI3U MEXIy SBJICHUSAMH U cOObITHUAMU. JlenaroT-
cs1 000CHOBaHHBIC BBIBOJIBL. J|EMOHCTPHPYIOTCS TITyOOKHE 3HAHHS 0a30BbIX
HOPMAaTUBHO-TIPaBOBBIX aKTOB. CoOII01AI0TCSI HOPMBI JIUTEPATYPHOH peun.

2 Xoporo

OTBeTHI Ha TOCTABJICHHBIC BOIIPOCHI U3JIATAIOTCSl CHCTEMATU3HPOBAHO U
mocye0BaTeNbHO. ba3oBbie HOPMAaTHBHO-TIPABOBBIC AKTHI HCIOIB3YIOTCS,
HO B HEOCTaTOYHOM 00beMe. Marepuan u3naraercst yBepeHHO. PacKpBITHI
MPUYUHHO-CIICICTBEHHBIE CBS3H MEXY SIBICHUSIMH U COOBITUSIMHU. [leMOH-
CTPHUpPYETCs] yMEHHE aHAIM3UPOBATh MAaTepHal, OJHAKO HE BCE BBIBOJBI HO-
CSIT apryMEHTHPOBAHHBIN U J0Ka3aTeNbHbIN XxapakTep. CobnogatoTes
HOPMBI JINTEPATYPHOU peuH.
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3 | YIIOBIETBOPHUTEIHHO JlomyckaroTcs HapyIeHUs B OCIE0BAaTEIbHOCTH U3JI0kKeHUs. MIMeroTcs
YIOMHMHAHUSA 00 OTIEeIbHBIX 0a30BBIX HOPMaTUBHO-TIPABOBBIX akTax. He-
HOJIHO PACKPBIBAIOTCS IPUYNHHO-CIIEACTBEHHBIE CBSI3H MEKIY SBICHUAMH
U COOBITHAMH. JleMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C
TPYAOM PEILIAIOTCS KOHKPETHBIE 3a1aun. FIMeroTcs 3aTpyJHEHNUS C BBIBO-
Jnamiu. JlonyckaroTcs HapylieHus HOPM JIUTEPaTypHON peyn.

4 HeynosnerBopurenpHo| Marepuain u3iaaraercst HEoCIeJ0BaTENbHO, CONBUMBO, HE NIPEACTABIISAET
OIIpe/IeNIeHHOM CUCTEeMBI 3HaHUI 10 aucuuiinHe. He packpbiBaroTcs mpu-
YUHHO-CJICACTBEHHBIC CBSI3H MEXY SBICHUSIMH U coObITHAMH. He mpoBo-
INTCs aHaMM3. BeIBOIBI OTCYTCTBYIOT. OTBETHI Ha JONOIHUTENIBHbIE BOTIPO-
Chl OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE HAPYIIEHUSI HOPM JINTEPATYPHOU pe-
qH.

5 3auTeHo BeicTaBisgercs npu COOTBETCTBUU ITapaMeTpaM dK3aMEHALIMOHHON
IIKaJIbl Ha YPOBHAX «OTIUYHO», «XOPOILIOH»,
«YOBJIETBOPUTEIBLHOM.

6 He 3aureno BrIcTaBisieTcst mpu COOTBETCTBUY ITapaMeTpaM dK3aMEHAIIMOHHON
LIKAJIbI HA YPOBHE «HEYIOBIECTBOPUTEILHOY.

TUITIOBBIE 3AJAHWA JUTA ITPOBEJIEHA TEKYIIET'O KOHTPOJIA:
2.2. KonTpoabHas padora

a)  munogvle 3a0anus 01 KOHmpovHou pabomul Ne4 (IIpunosxcenuel?7)
6) Kpumepuu oyeHUuBaHus

Brimonnsercs B nuceMeHHO# popme. [Ipu orienke paboThl CTyJeHTa YUUTHIBACTCA:
[IpaBunbHOE peleHne 3aaa4.
CamocTOSATeNbHOCTD CYXKAECHUH, TBOPUECKHIA OX0/1, HAy4HOEe 000CHOBaHHME PACKpPbIBAEMON
MPOOJIEMBI.
3. Hanuuue B KOHIIE paOOThI HOJTHOTO CIUCKA JIUTEPATYPHI.

N —

Ne Ounenka Kpurepuu ouenkn
n/n
1. | 3aureno Bemonneno mpaBuinbHO He MeHee 50% 3anaHuii, paboTa BBINOJHEHA II0

CTaHAAPTHOM WM CaMOCTOSITENILHO pa3paboTaHHOH METOJMKE, B OCBELICHUH
BOIIPOCOB HE COACPXKUTCS TPYOBIX OLIMOOK, IO XOAY PELICHUS CACNaHbI ap-
TYMEHTHPOBAHHBIE BBIBOJBI, CaMOCTOSITEIBHO BBIMOJMHEHa TIpadudeckas
4yacTb pabOThI

2. | He 3aureno CTyneHT He cnpaBWICS € 3aJaHHEM (BBIIONHEHO NpaBuibHO MeHee 50%
3aJaHusl BapHaHTa), HE PAaCKPHITO OCHOBHOE COJEPKAHUE BOIIPOCOB, UMeE-
IOTCS TPYOble OIMOKM B OCBELICHUH BOIPOCA, B PEIICHUH 3314, B BBITIOJN-
HEHHWU TpauyecKod YacTu 3afaHus U T.A., @ TAK)KE BBHIMOJHEHa HE CaMo-
CTOSITEIBHO.

2.3. Tecr
a)  munosou komniekm 3aoanuti 051 mecmos (Ilpunosicenuel §)
0) Kpumepuu oyeHusaHusl

IIpu oueHKe 3HAHUM OLIEHUBAHUS TECTOB YUUTHIBACTCS:

1. ¥YpoBeHb cPOPMUPOBAHHOCTH KOMIETCHIIUH.
VYpoBeHb YCBOEHHSI TEOPETUYECKHUX IMOJOKEHHH TUCIMIUIMHBI, NMPaBHIBHOCTH (hopMynu-
POBKH OCHOBHBIX MTOHATHI U 3aKOHOMEPHOCTE.

3. VYpoBeHb 3HaHUS (PAKTUIECKOTO MaTepUana B 00beMe MPOrpaMMBl.

4. Jloruka, CTpyKTypa U TpaMOTHOCTb M3JI0’KEHHSI BOIIPOCA.
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5. VYMeHue cBsA3aTh TEOPHIO C IIPAKTUKOM.

6. YwMeHnue nenatb 0000IICHNS, BBIBOJIBI.

Ne
n/n

Onenka

Kputepun onenkn

1

2

3

L.

OTanyHO

€CJIM BBITIOJIHEHBI CIICIYIOIINE YCIOBHUS:
- JIaHBI TIPAaBUJIBHBIE OTBETHI He MeHee YeM Ha 90% BOMPOCOB TecTa, UCKITIO-
gast BOIPOCHI, Ha KOTOPHIE CTYACHT TOJDKEH AaTh CBOOOHEIN OTBET;

Ha BC€ BOIIPOCHI, MPEINOJIararoIire CBOOOHBIN OTBET, CTYACHT JaJ Ipa-
BUJIBHBIN U IOJIHBINA OTBET.

Xopoto

€CITH BBITIOJIHEHBI CIICTYIONIHE YCIOBUS:
- IaHBI TIPAaBUJIBHBIE OTBETHI HE MEeHee YeM Ha 75% BOIMPOCOB TeCTa, UCKITIO-
Yasi BOITPOCHI, Ha KOTOPBIE CTYACHT J0JDKEH JaTh CBOOOIHBIN OTBET;

- Ha BCE BOIPOCHI, IPEIOJIArarolie CBOOOIHBIA OTBET, CTYACHT Jall Ipa-
BUJIBHBIA OTBET, HO JIOMYCTHJ HE3HAUUTEIbHbBIC OMIMOKN U HE TMOKa3al He-
00XOIMMOM MOJIHOTHI.

Y 1OBJIETBOPUTEIILHO

€CJIM BBITIOJIHCHEI CIICYIOIINE YCIOBHS:

- JlaHBI MpaBUJIBHBIE OTBETHI HE MeHee yeM Ha 50% BOmpoCcOB TecTa, HC-
KITFO4asi BOITPOCHI, Ha KOTOPBIE CTYICHT JOJDKEH JaTh CBOOOIHBIA OTBET;

- Ha BCE BOIIPOCHI, MPEATOIarammue cBOOO HBIN OTBET, CTYACHT Al He-
MIPOTUBOPEYHBBIA OTBET, WIM MPU OTBETE JOIMYCTHJI 3HAUUTEIbHBIC HETOY-
HOCTH U HE IOKa3aJj IIOJIHOTEI.

HeynoBnerBopurenbHo

€CJIn CTYACHTOM HC BBIIIOJIHCHBI YCJIOBHA, MPCATIOIAraromue OLCHKY <<Y,Z[O-
BJICTBOPUTCIILHO».

3auTeHo

BricTaBnsercs IIpu COOTBETCTBUU IapaMETpaM 3K3aMeHaHHOHHOﬁ IIKaJIbI
Ha YPOBHAX «OTJIHNYHO», «XOPOLIO»,
(YOOBJICTBOPHUTECIIEHO.

He 3aureno

BricTaBnsercs IIpyu COOTBETCTBHUU ITapaMETpaM 3K3aMeHaL[I/IOHHOI71 ITKaJIbI
Ha YPOBHC KHCYNOBJICTBOPUTCIILHO».

Paznea 10 «Paani»

Pazgen 11 «Teopusi BepossTHOCTEH. JJIEMEHTbI MATEMATHYECKOMH CTATHCTHKID)

THUITOBBIE 3AJJAHWS AJIA ITPOBEJEHI S [TPOMEXYTOYHOU ATTECTALI1U:
2.1. IKk3amMeH

a)
0)

Kpumepuu oyeHuearusl

munosvie 6onpocwl Kk xzameny (Ilpunosxcenuel9)

[Ipu oueHke 3HaHUI HA IK3aMEHE YUUTHIBAECTCS:

1. VYporeHb chOpMHUPOBAHHOCTH KOMITCTCHIIHA.

N

VYpoBEHb YCBOEHHUSI TEOPETHUUYECKUX IMOJIOKEHUN TUCUUIUIMHBI, MPaBUIBHOCTH (OPMYIH-

POBKH OCHOBHBIX MOHATHH U 3aKOHOMepHOCTeﬁ.

AR

YpoBeHb 3HaHUS (PAKTUUECKOro MaTepuasa B 00beMe IPOrpaMMBI.
Jloruka, CTpyKTypa ¥ IpaMOTHOCTb U3JI0KEHHUS BOIIPOCaA.

YMeHue cBA3aTh TEOPUIO C IPAKTUKOM.

YMenue nenath 000011EeHH S, BBIBOJIBI.

Ne
n/n

Onenka

Kpurtepumn onenku

OTJIINYHO

OTBeTHl Ha TIOCTaBJICHHBIE BOMPOCH! M3JIArat0TCs JIOTHYHO, TIOCIEI0BATEIh-
HO M He TpeOYIOT NOMOJHUTENbHBIX TosicHeHui. [loJgHO pacKpbIBaroTCs
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MIPUYUHHO-CJICJICTBCHHBIC CBSI3U MEXKTY SIBJICHUSMU U COOBITUSMHU. [[enaror-
csi 000CHOBaHHbBIE BHIBOJBL. J[eMOHCTPUPYIOTCS TIyOOKHe 3HAHUS 0a30BBIX
HOPMaTHUBHO-TIPAaBOBHIX akTOB. CoOII0ONA0TCSI HOPMBI TUTEPATYPHON pedH.

2. | Xopormuio

OTBeTHl Ha TIOCTABIICHHBIC BOIPOCH HM3JIaraloTCsl CUCTEMATU3MPOBAHO U
MOCJIEeIOBATENbHO. ba3oBble HOPMATUBHO-TIPABOBBIE aKTHl UCHOJIB3YIOTCS,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuan u3naraercsi yBepeHHo. PackpbIThl
MPUYINHHO-CJICACTBCHHBIC CBA3U MCKIY SABJICHUAMU U COOBITHSMHU. HCMOH-
CTPUPYETCS] YMEHHE aHATM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJBI HO-
CAT apryMEHTHPOBAaHHBIM W JIOKa3aTeNbHBIN xapakrep. CoOmomaroTcs
HOPMBI JINTEPATYPHOH peUH.

3. | YOBIETBOPUTEIHHO

JlommyckaroTcsi HapyIlleHHsl B MOCJEOBATEIbHOCTH H3NoKeHHs. VMeroTcs
YIIOMHHAHHS 00 OTHENBHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
IIOJIHO PACKPBIBAKOTCS IPUYNHHO-CIIECTBEHHBIE CBA3H MEXIY SIBICHUSIMHU
U COOBITHSAMH. J[eMOHCTPHPYIOTCS TOBEPXHOCTHBIE 3HAHHUS BOIpPOCA, C
TPYZOM pelIaloTcs KOHKpEeTHbIE 3a1auu. VIMeroTcsa 3aTpyAHEHUs C BBIBO-
Jamiu. JlomycKaroTcs HapyIIeHUsT HOPM JIMTEpaTypHON pedH.

4. | HeynoBieTBOPUTEIBLHO

Marepuan wu3naraercs HENOCIEN0BATENbHO, COMBYMBO, HE IIPEICTABIICT|
ONPEIEICHHON CUCTEMBI 3HaHUM N0 AucHUIUIMHE. He packpblBaroTCs MpH-
YHHHO-CJICACTBEHHBIEC CBSI3M MEXKAY SBICHUSMH M COOBITHAMHU. He mpoBo-
IUTCs aHanu3. BeiBobI OTCYTCTBYIOT. OTBETHI HA JONOJHUTENBHBIE BONIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HapyLICHNsI HOPM JIUTEPAaTypHOH pe-
4.

TUITOBBIE 3AJAHUA UL ITPOBEJEHW A TEKYIHEI'O KOHTPOJILA:

2.2. KonTpoJanHas padora

a)  munosvle 3a0anus 05 KOHMPOLHOU pabomsl Ne5(Ne6) (Ilpunoscenue())

0) Kpumepuu OoyeHusaHusl

Boinonusiercs B nucbMeHHON ¢opMe. Ilpu onieHke paboThl CTyJEHTa yUUTHIBACTCS:

N —

MPOOIEMBI.

[IpaBunbHOE penieHue 3a1ay.
CaMOoCTOATENBHOCTD CYXKIEHHUM, TBOPUECKUHN TIOJX0/, HAyYHOE 000CHOBaHUE PACKPBHIBAEMOM

3. Hanuuue B KOHIIE paOOTHI MOJTHOIO CIIUCKA JIUTEPATYPHI.

Ne Onenka

Kpurepun onenkn

1. | 3aureno

Brimonneno mpaBuibHO He MeHee 50% 3amaHuii, paboTa BBHINOJIHEHA IO
CTaHAAPTHOM WM CaMOCTOSITENIbHO pa3pabOTaHHOM METOIMKE, B OCBELICHUY
BOIIPOCOB HE COJIEP’KUTCS TPyObIX OMIMOOK, 10 XOAy PEUIeHHs CAeTaHbl ap-
TYMEHTUPOBAHHBIC BBIBOJBI, CAMOCTOSITEJIHO BBINOJNIHEHA Tpaduueckas
9acTh pabOTHI

2. | He 3auteno

CryneHT He cupaBWiCS C 3aJaHWeM (BBITONHEHO MpaBHiIbHO MeHee 50%
3aJlaHUsl BapHaHTa), HE PaCKPBITO OCHOBHOE COJICPIKaHUE BOIPOCOB, UMe-
IOTCS TPYObIe OIIMOKH B OCBELICHUU BOMPOCA, B PEIICHUH 3a/1a4, B BBITION-
HEHHU TpaQuUuecKOd YacTh 3aJaHus M T.JI., @ TAKXKE BBIMOIHEHA HE CaMo-
CTOSITEIIBHO.

3. Meroanyeckue MaTepHaJibl, OoNpeAe/silOlIie NMPoueaypbl OLEHUBAHUS 3HAHHIA,
YMeHU, HABBIKOB, XapaKTepPU3yOUIUX 3Tanbl (OPpMHUPOBAHUS KOMIIETEH U

[Tockonbky yueOHasi IUCHUIUIMHA TPU3BaHa (POPMUPOBATH HECKOJIBKO JECKPUIITOPOB
KOMIIETEHLIMM, NIPOLIEAYypa OLICHUBAHUS PEAIIU3YETCs MOITAIHO:
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1-# 3Tan: olleHUBaHHUE YPOBHS JOCTHKEHUS KaXXA0I0 U3 3aIUIAHHPOBAHHBIX PE3YJIbTaTOB
00yueHMsI — JECKPUNITOPOB (3HAHUM, YMEHUH, BIaJ€HUI) B COOTBETCTBUHU CO ILIKAaJaMHU U KpUTe-
pusimu, ycTaHoBieHHbIMU MaTpuned komnereHuuid OOIT (mpunoxenue k OOIT). DxcnepTHOi
OLIEHKE MpenojaBaTess MOAJIeKaT YPOBHU C(POPMUPOBAHHOCTH OTIAENBHBIX JAECKPUIITOPOB, IS
OLICHMBAHMS KOTOPBIX IMpPEIHAa3HAUEHA JIaHHAs OLICHOYHAas MpOLelypa TEKYIIEro KOHTPOJIS WIN
IIPOMEKYTOUYHOM aTTECTALMKM COIJIACHO MaTpHIlE COOTBETCTBUS OLICHOYHBIX CPEACTB PE3yJIbTa-
TaM 00y4eHUS 110 TUCIHUILIHHE.

2-3Tam: UMHTErpanbHas OLEHKA JOCTHKEHUs 00y4yaroIMMCs 3aIllJIaHUPOBAHHBIX pe3ylib-
TaTOB OOYYEHUS 0 UTOTaM OTJIENbHBIX BUJOB TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOH aTTecTa-
LUH.

XapakTepucTHKA MPOIeIyP TeKYIero KOHTPOJISI H MPOMEKYTOYHOM aTTecTAluH 10

JUCHUILTIMHE
[epunognuHOCTH U
Crocob ydueTta HHIUBUTY-
HammenoBanue orie- | cmoco6 mpoBeae- | Buabl BcTaBmsieMbix 9
Ne ANBHBIX JOCTHXKEHUH 00Y-
HOYHOTO Cpe/ICTBa HUS TIPOTIETyPBI OIIEHOK
YArOIIAXCSI
OILICHUBAHUS
Pa3 B cemecTp
(cormacHo yueo- .
[To marubamnbpHON
HOMY IUTaHy), IO BenomocTts, 3aueTHast
1. DK3aMeH (3a4eT) mkajie (3adre-
OKOHYaHHHU U3Y- KHIKKa, TOPT(OIno
HO/HE3aUYTEHO)
YeHUS JUCIUTUIH-
HBI
CucreMaTnuecKu
N Kypnan ycneBaemoctu
Ha 3aHsaTvsIX (it | [lo marubamnbpHON
. N npernoaasatens (A1 o4-
OYHOH (OpPMBI mIKase (I OYHOM .
HOM (OpMBI 00yUeHHS);
o0yueHus); (bopMBI 00yUeHHS);
2. KonTponbsHas padora Terpanp 1151 BHIIOTHEHUS
[To Mepe BBIMON- | 3a4TEHO/HE3aYTEHO
. KOHTPOJIBHBIX paboT (st
HeHUs (11 32049- (mnst 3a04HOM dop- N
. 3a04HON OpMBI 00yUe-
HO# (opMEI 00y- MBI O0yUYEHHS)
HUSA)
YCHUSI)
[To marubannpHOM
CucremaTnyecku Kypnan ycneBaemocTu
Tect nikane (3adre-
Ha 3aHATHSIX MpernoaaBaTens
HO/HE3a4YTEHO)

VY noBneTBopUTENbHASA OLICHKA MO JUCHUIUIMHE, MOXET BBICTABIIATHCS M MPU HETMOJIHOMN
c(OpPMHPOBAHHOCTH KOMIIETECHIIMN B XOZ€ OCBOCHUS OTAEIHHON Y4eOHOW JUCHIUIUINHBL, €CIIU UX
dbopMupoBaHUE MpeAnonaraeTcs NpoAOKUTE Ha OoJiee MO3JHUX dTanax o0y4yeHus, B X0/e U3y-
YEHUS IPYTUX YIeOHBIX TUCIUTUINH.
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NNk W=

o %

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Ipunoowcenue 1

Tunosbie BONPOCHI K IK3aMeHY
OIIK 1 (3nams), OIIK 2(3nams)

Martpunel. CBOICTBa MaTpuL.
Omnpenenurenu 11, 111 u Beiciux nopsaxos. CBoicTBa onpeaenuTenei.
OO6patHas maTpuIa.
[TpaBuno Kpamepa.
Jlunelinas 3aBUCHMOCTb U HE3aBHCHUMOCTb BEKTOPOB.
Panr matpunsl.
Cucrembl TUHENHBIX ypaBHeHMI. Kputepun cCOBMECTHOCTH U HECOBMECTHOCTH, OIpeEje-
JIEHHOCTHU Y HEONPEICIIEHHOCTH.
BekTopHoe n-MepHOe TPOCTPAHCTBO BEKTOPOB.
[Tepexon k HOBOI CHCTEME KOOPIMHAT.
CoOcTBeHHbIE 3HAYEHHsS] U COOCTBEHHBIE BEKTOPHI MATPHUIIbL. XapaKTEPUCTUYECKOE ypaB-
HEHHE.
Martpuna nuHelHoOro npeoOpa3oBaHus B HOBOM 0Oa3uce. JlnaroHanu3anus MaTpPHIL.
CkansipHoe pou3BeieHne BeKTOpOB. [Ipoeknus BekTopa Ha ock. PaboTa CHITbL.
BekTopHoe nmpousBeieHne BEKTOPOB. MOMEHT CHIIBI.
CMeniaHHOE IPOU3BEICHUE BEKTOPOB.
JlekapToBbI NPSIMOYTOJIbHBIE KOOPAUHATHI.
JleneHnne oTpe3ka B JAaHHOM OTHOIIEHHUH.
[Tpsmas nuuss. Yoo k03dduuueHT npsaMoil.
[Ipsimas, 3anaHHas ABYMsI TOUKaMH.
HopmanbHoe ypaBHeHue. PaccTosiHre TOYKH OT MPSAMOIA.
Ilepeceyenue nByX MPsIMBIX.
OKpY>KHOCTb.
DJunc.
['unepOomna.
[Tapabona.
[Ipeo6pa3oBanue ypaBHEHUS JTMHUUA BTOPOTO MOPSAAKA K KAHOHUYECKOMY BHUITY.
ITonsipHas cucrema KOOpAUHAT.
[Tmockocts. Ee ypaBHeHue.
IIpsimas nuHus.
Cdepa.
[unuHaprdecKue OBEPXHOCTH.
[ToBepxHOCTH BpalieHUs.
IToBepxHOCTH BTOPOTO MOPSAKA.
KomrmiekcHbie uncia v IeWCTBHS HaJl HUMH B aireOpandeckoit popme.
ComnpsixeHHble yncia. [ 'eomeTpuueckast HHTEpIpeTaLus.
TpuronomeTrpuyeckas u nokaszaTesibHas (hopMa KOMIUIEKCHOTO YHUCIIA.
®opmyna Jinepa. 3BieueHne KopHel n-0il CTeneHu.
UucnoBas nocienoBarebHOCTD. [Ipeaen ynucioBoil mociie10BaTeIbHOCTH.
[Tpenen ¢pyHkuuu. 3ameyaTenbHbIE PEACTHI.
beckoneuHo masnble, 06CKOHEYHO OOJbIINE BETMUYNHBL, UX CBONCTBA.
OKBHUBaJICHTHBIE (DYHKIIUH.
HenpepriBHOCTS GYHKIIMHM B TOUKE, HA HHTEPBAJie U Ha OTPE3Ke.
Pa3pbiBbl (hyHKIIMU U HX BUBL.
[IpousBoaHas, ee cBOICTBA.
['eomeTprueckuil 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.
OcHoBHble nipaBuia nuddepenupoBanus. Tabmuia mpou3BOIHBIX.
26



46.
47.
48.
49.
50.

51.

52.
53.
54.
55.
56.
57.
58.

[Tpon3BoIHBIE CIIOKHOM, 0OpAaTHOM, MapaMeTpUYeCKOn (QYyHKIHUI.
Jlorapudmuueckoe nuddepeHnrpoBanme.

[Tpon3BoiHAs MOKA3aTEIbHO-CTEIICHHON (DyHKIIHH.
Huddepenmman GyHkimm.

HpOI/I3BO,Z[HBIC BBICIIUX HOPAAKOB 3JICMCHTAPHLBIX, CJIIOXHBIX, MAPAMCTPUUICCKHUX U HCAB-

HbIX pyHKIHH. J(nddepenimans BRICITUX MOPSIIKOB.

®opwmyna Teinopa. PaznoxkeHne HEKOTOPBIX 3JIeMEHTapHBIX QyHKIuUH mo Gopmyne Teii-

Jopa.

MOHOTOHHOCTD (DYHKIIHA. DKCTPEMYMBI.

Teopembr @epma, Poms, Jlarpanxka.

IIpaBuino Jlonurans.

UccnenoBanune GyHKINHA ¢ TOMOIIBIO TPOU3BOTHOM.
BekropHas QpyHKIUS CKaJIIPHOTO apTyMEHTa.
KpuBur3Ha 1miaockoit KpuBon. DBOIIOTA.

KpuBn3Ha mpocTpaHCTBEHHON KPUBOM.
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Ipunoowcenue 2

TunoBble 3a1aHUA /I KOHTPOJIbHOH padoThl Nel
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

Bapuanr 1
3amanue 1.

JlaHa cucTeMa JTMHEMHBIX YpaBHEHUN
2x+y=5
x+3z=16
5y—z=10

Jlokaszath €€ COBMECTHOCTh M PEIInTh AByMs crocobamu: 1) Merogom ["aycca; 2) cpenctBamu
MaTPUYHOTO UCYHUCIICHUSI.
3ajanue 2.

Hanbt Bektopsl a(16,4,6), b(8,12,20), c(6,-4,2), u d(14,8,22).B HexkoTopom Oa3zuce. IToka-
3aTh, YTO BEKTOPHI 4, B, ¢ 00pa3yoT 0a3uc, 1 HAUTH KOOPAUHATHI BeKTOpa d B 3TOM Oaszuce.
3amanue 3.

JlaHbl KOOPAMHATHI BEpUIMHBI TUpaMuIbl 41424344 @ A4, (2,2,2), A4, (4,3,3), A, (4,5,4), A, (5,5,6).
Hatitu: 1)amuny pebpa 41423 2)yron mexay pedpamu AiAz2 mw A1A4; 3)yron mexay pedpom A1A4
U rpanbio A1A2A43; 4)mnomans rpanu A1A2A4s3; 5)o0bem nupaMupl; 6)ypaBHeHHE psiMon A 1Az
7)ypaBHenue miockoctu A;A2A43; 8)ypaBHEHHE BBICOTHI, ONYIICHHONW W3 BEPIIWHBI A4 Ha TpaHb
A1A2A43. Cnenatb 4epTex.
3ananue 4.

JlaHbl ypaBHEHUS IBYX MeIHaH TpeyrojbHUka X —2y + 1 =0uy — 1 = 0 u ogHa u3 ero
BepiinH A (1; 3). CoctaButh ypaBHEHUS ero CTOpoH. Caenarh 4YepTex.
3aganue 5.

Hamucars ypaBHEHHE reOMETPHUUECKOTO MECTa TOUEK, PAaBHOYJAJICHHBIX OT Touku F(2;2)
u ot ocu Ox. [TocTpouts TUHUIO.

3amanue 6.
. 10
JInHnA 3a1aHa ypaBHEHHEM B MOJISIPHOM CUCTEME KOOPIHMHAT ¥ = I-13coso
—1,5cos¢p

=0Il0 Q =2r

TpeGyercs: 1)IOCTPONTE IMHHIO TI0 TOYKaM, HaunHas oT ¥ v punasas ¥ 3Have-

T

HES 4epes3 MPOMEKYTOK O ; 2)HaiTH ypaBHEHHE IAHHON JIMHHUM B JEKAPTOBOH MPSIMOYTOIBHOI
CHUCTEME KOOpAMHAT, Y KOTOPOM Hayajo COBIAJAET C IMOJIIOCOM, a TMOJOKUTEIbHAsA IOIYOCh
a0CIuCC — C TOJIAPHOM OCBIO; 3)M0 YpPaBHEHHIO B JICKAPTOBOU MPSAMOYTOJILHON CUCTEME KOOPIAH-
HaT OMPCACIINTh, KaKasd 3TO JIMHUS.

3ananue 7.
JlaHbl 1Ba TUHEWHBIX MPEOOPA3OBAHMS:

) I , ,
X =X, 0x; X =Tx t4xs
/ 1/ / /
X2 :3xl+7X3’ XZ :4XZ +9)C3 ?
/ / , )
X: = Xit X, X5 X3 :3X1 tX, s

CpeJicTBAMH MaTPHYHOTO MCYHCICHHUS HAiTH TpeoOpa3oBanue, BeIpaxkaromee X1, x'2, X3

yepes X1, X2, X3.
3amanue 8.
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Haiitin coOcTBeHHbBIE 3HAUCHHUSI U COOCTBEHHBIE BEKTOPBI JIMHEWHOTO MpeoOpa3oBaHusl, 3a-
JTAHHOTO B HEKOTOPOM 0asuce MaTpuiien A.

4 -5 7
A=]1 -4 9
-4 0 5

3amanue 9.
Haiitu npenensl GyHKIMH, HE TIOIB3YSICh TPaBUiIOM Jlomurais.

. 3xt+IxP 45 . tg5x
lim : lim
V- e (x=3)"(x+2) B). w0 x?

3

6) lim

x—4 : 1 x+1 x+l.
=4 x—54x+6 r) xl_rg x—2 ’

3amanue 10.
JlaHO KOMILJIEKCHOE YHCIIO Z = 1042/ (5+i5). z. Tpebyercs 1) 3anmucarh 4UCIO Z B all-
rebpandeckoil U TPUrOHOMETPUUECKOH (hopMax; 2) HaAlTH Bce KOPHU ypaBHeHus w+z =0.
3aganue 11.

d
Haittu npousBoaHbie d_y JTaHHBIX (YHKIIUHN.
x

a) y= xw/il +x? i/(l —x);

1
0) y= ;
)y tg’2x
B) y = arcsin+/1—3x;
r) y — xlnx;
o) ysinx = cos(x — )
3amanve 12.
2
Haiitu ? u % IUIs 3a1aHHbIX QyHKIW: a) y = f(X); 6) x = @ (1), y = @ (t).

X x
a)y=x"Inx; 6)x=t—sint; y=1-cost.
3aganue 13.

[Tpumensst popmyy Teitiopa ¢ octatounbiM uieHOM B popmyiie Jlarpanxka k ¢pyHKuu f
(x) = e*, BeruncnuTh 3HaueHue e’ npu a = 0,75, ¢ Tounocteo 10 0,001.

3aganue 14.
Haiitn Hanbonbiee u HauMeHbIee 3HaueHus: GyHkiuu y = f (X) Ha oTpe3ke [a; B].

f(x)zgx +cosx {0;%}.

3amannme 15.
[TpssMOYTOJIBHUK BIHCAH B 3JUIUIC C OCAMU 2a U 2B. KakoBbI TOHKHBI OBITH CTOPOHBI Mpsi-

MOYTOJIbHUKA, YTOOBI €T0 TUIOIIaIb ObLTa HAMOOIBIICH?

3aganue 16.
UccnenoBate Metomamu nuddepeHIManbHOr0 HUCYUCICHUS (PYHKITHIO y=fx)mu
HCIIOJIb3YyA PE3YJIbTAThl UCCICAOBAHNA, TIOCTPOUTH rpa(bHK.
2
) y=""16) e
x =1
3aganue 17.
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Haiitu ypaBHeHHS KacaTelbHOW, ypaBHEHHE HOPMAJIbHOM TNIOCKOCTH JIMHUHU T = T (t) B TOU-
Ke to.

r(t) = 2sin’ti +2cos’ tj +sin 2tk;  t, = %

3ananue 18.
Hana ¢pynkuus z = f (x; y). [lokazars, uro:
0z 0z 0%z 0%z 0%z
FlxXyiz,——; ) 5 =
0x 9y ox? oy’ OXOy

2 2
) ) 0°z 07z
z=1n(x + y +2x+1) F=—+——.
ox? dyz
3amanue 19.

Hana gynxuus Z = F (x; y) u 18e Touku A (xo; yo) u B (x1; y1). Tpebyercs: 1) Brunciutsb
3Ha4YeHHe Zi B TOUKE B; 2) BeIUMCINTH MPUOIMKEHHOE 3HaUeHHE z1 QyHKUUH B Touke B, ucxo-
Il U3 3HaUeHUs Zo GYHKLIMU B TOUKE A U 3aMEHUB NpHUpalieHne GyHKIUU IpU Iepexoe oT ToU-
ke A x Touke B nuddepennnanom; 3) oueHUTH B MPOIEHTAX OTHOCUTEIBHYIO MOTPEIIHOCTb, MO-
YUaIOUIYIOCs IIPU 3aMeHe MpHpalleHus GyHKUuu ee quddepeHnuanom; 4) COCTaBUTh ypaBHEHHE
KacaTelbHON TII0CKOCTH K oBepxHOCTH Z = F (X; y) B Touke C (Xo; Yo; Z0).

z=x*+3xy+6y; A(4;1); B(3,96;1,03).
3aganue 20.

Jana ¢pyukius z = f (X; y), Touka A (Xo; yo) ¥ BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke

A; 2) npou3BOIHYIO B TOUKE A MO HAIPABIECHUIO BEKTOPA d .
z=In(5x*+3y?); A(1;1); a(3;2).

Bapmnant 2

3ajganue 1.

Jlana cucrema JIMHEHHBIX YpaBHEHUN
2x-3y+z-2=0
x+5y—-4z+5=0
4x+y-3z+4=0

Jloka3aTh €€ COBMECTHOCTh M PEUINTh IByMs crmocobamu: 1) Meronom ["aycca; 2) cpencrBamu

MaTPUYHOTO UCUHCIICHUSI.
3aganue 2.

Hanst BexTopsl a(2,14,6), b(6,8,4), ¢(8,16,10), u d(14,64,28).B HekoTopom Oa3zuce. [1oka-
3aTh, 4YTO BEKTOPHI 4, B, ¢ 00pa3yroT 0a3uc, u HalTH KOOpAMHATHI BekTopa d B 3TOM Oasuce.
3aganue 3.

JlaHbl KOOPAMHATHI BepIIUHBI TUpaMuasl 41424344 A1(2,-1,1), A1(5,5,4), A3(3,2,-1), Aa(4,1,3).
Haiitu: 1)y pebpa 41425 2)yron mexay peopamu A1z n A1A4; 3)yron mexnay pedpom A1A4
U rpanbio A1A2A43; 4)nnomans rpanu A1A2A4s3; 5)o0bem nupaMupsl; 6)ypaBHeHUe npsiMont A1A2
7)ypaBHeHHE TUIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OMYIIEHHON W3 BEpPIIMHBI A4 HA TPaHb
A1A2A43. Cnenatb 4epTex.
3ananue 4.

Janbl cTopoHbl TpeyronbHuka: X —y = 0 (AB), x + y — 2 = 0 (AC). CocTaBuTh ypaBHe-
HUSI METUAHBI, IPOXOJISIIEH uepe3 BepinHy B 1 BRICOTHI, poxoasmiei yepes BepmuHy A. Cre-
JaTh YEPTEK.
3ajganue S.
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Hamnucars ypaBHEHHE reOMETPUYECKOrO MECTA TOYEK, PA3HOCTh PACCTOSHUM KaXKI0U U3
KOTOphIX OT Touek Fi(-2;-2) u F2(2;2) paBua 4. [loctpouts nunMIO.

3amanue 6.
N 12
Jlunus 3a1ana ypaBHEHUEM B MOJSIPHOM cHCTEME KOOPAWHAT ¥ = 5
—Cos @

:OIIO Q =2r

TpeGyercs: 1 )IOCTPOUTE JTHHHIO 110 TOYKaM, HaunHas ot ¢ v npunasas ¥ 3uaue-

T

HUS 4epe3 IPOMEXKYTOK 8 ; 2)maiitu YpaBHEHUE JNAHHOW JIMHUU B JACKAPTOBOU MPSMOYTOJIbHOU
CUCTEME KOOPIMHAT, Y KOTOPOW HA4aJlo COBIAJAECT C IIOJIIOCOM, a TOJIOXKHUTENIBbHAsA IOJyOCh
abcuucc — ¢ MOJISIPHON OChIO; 3)II0 YPaBHEHHUIO B JEKApPTOBOM MPSIMOYTOJIBHOM CUCTEME KOOPIH-
HaT OIIPENIEINTh, KaKasi 9TO JIMHUS.

3amanue 7.
JlaHbI 1Ba TUHEHWHBIX MMPEOOpa30BaHUS:

/ I ;
X1 :_3X1+6-X3’ Xi :2X2 >
X, =2x 7 x5 X, =72x, t3x, t2X;
/ " g L5y
X3 :_X2+3X3' Xs =X X TOX5

CpeI[CTBaMI/I MaTpUiIHOTO UCUUCIICHUA HaWTH Hp606paSOBaHI/IC, BbIpaxxaromiee X//l, X//Z, X//3

yepes X1, X2, X3.
3ananue 8.

Haiitn coOCcTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JIMHEWHOTO MpeoOpa3oBaHusl, 3a-
JTAHHOTO B HEKOTOpPOM Oazuce mMaTpulie A.

5 6 3
A=|-1 0 1
1 2 -1

3aganue 9.
Haiitu npenens! ¢pyHKIMU, HE TOIB3YsICh TpaBuiioM Jlomurans.

8x° +2x* -1 . x-1g3x

a) lim ; B) lim—2—;
). lim, (x=3Y(x+2) 0 31g*3x
2 . 1

0) limﬁ- r) }Cli%(l —3X)x;

b
>0 COS X — COS> X

3aganue 10.
Jlaro koMmruiekcHoe yucio z =3 / (3 V3 o+ i3). TpeOyercs 1) 3amucaTh 4ncio z B ayred-
panyeckoil ¥ TPUTOHOMETPHYECKOH (hopMmax; 2) HANTH BCe KOPHU ypaBHEHUS W +z =0.

3amanme 11.

. d "
Haiiti nmpousBoanbie d_y JTaHHBIX (YHKIIHH.

X
a) y = (3+6x)/v3—4x +5x;
0) y =sinx —xcosux;

B) vy =x"Inx;
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ny=x",

) @ - arctg@.

3ananue 12.
. dy d’y y
Haiitu o u e JUTs 3aaHHbIX QyHKIME: a) y = (X); 0) x = @ (t), y = @ (t).
X X
a)y=xarctgx; 0)x=e’} y =cost.
3apanue 13.

[Tpumensist popmyiry Teitnmopa ¢ octarounsiM 4ieHOM B dopmyde Jlarpamka Kk pyHkuuu f
(x) = e*, Bpruncnuth 3HaueHue e npu a = 0,63, ¢ Tounoctsio 10 0,001.
3ajganue 14.

Haiiti Hanbonbiiee u HaumeHsbIee 3HaueHus: GyHkiuu y = f (X) Ha oTpeske [a; B].

f(x)=3x*—16x° +2 [-3:].

3amanue 15.
Haiitn paanyc ocHOBaHMSI U BBICOTY HHJIMHApPA HAHOOJBIIETO 00bEeMa, KOTOPHIH MOXKHO
BNMCATh B 1Iap paauyca R.

3aganue 16.
UccnenoBats Metomamu auddepeHInansHOr0 UCUUCTCHHS (YHKIUIO y=f(x)u
UCTIONB3YS PE3YJbTaThl MCCIIEIOBAaHUS, TIOCTPOUTD TpaduK.
a) y=x>/(x—-1); 6) y=x>-2Inx.
3ananue 17.
HaiiTn ypaBHEeHUs KacaTeslbHOM, ypaBHEHHE HOPMAJIbHOM IJIOCKOCTHU JIMHUHU T =T (t) B TOY-
Ke to.

r(ty=e'i+e'j+tk; t,=0.

3ananue 18.
Hana ¢pynkuus z = f (x; y). [lokazars, uro:

02.02.()22.022‘ ()22

F X; ;Z;_,_, ) ) =
™ oy ox? gy? 0xay
2 2 2
z=e"; F=x2 x 9 Z—2xy* 07z +y2£+2xyz.
ox? 0x0y oy?

3aganue 19.

Hana ¢pyskuusa Z = F (X; y) u aBe Touku A (Xo; yo) u B (x1; y1). TpeOyercs: 1) BbruncinTh
3Ha4YeHHE ZI B TOUKE B; 2) BBIYMCINTH MPUONMKEHHOE 3HaUeHHE Z1 QyHKIUH B Touke B, ncxo-
JIs1 U3 3HaUEHUs Zo GYHKIMHU B TOUKE A U 3aMEHUB NpUpalieHne GyHKIUU IpU Iepexoie oT TOY-
ke A x Touke B nquddepennuanom; 3) o1eHUTh B IPOIIEHTaX OTHOCUTEIBHYIO IMOTPEIIHOCTh, TO0-
YUaIOUIYIOCs IPU 3aMeHe MpHpalieHust yHKuuu ee quddepeHipanom; 4) COCTaBUTh ypaBHEHHE
KacaTeIbHON TUIOCKOCTH K moBepxHocTH Z = F (X; y) B Touke C (Xo; yo; Z0).

z=x>—y?+6x +3y; A(2;3); B(2,02;2,97).
3aganue 20.

Hana ¢yskmus z = f (X; y), Touka A (Xo; yo) © BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke

A; 2) Ipou3BOJHYIO B TOUKE A IO HANpaBJICHUIO BEKTOpaA d .
z=In(5x*+4y?); A(1;1); a(2;-1).
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Ipunooicenue 3

TunoBOM KOMILJIEKT 3aJaHUM 1J1sl TeCTOB
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

1. Marpuna — 310
OTBeTHI:

l.mpsiMoyTONBHAS TaONHIIA YKCEN, 3aKIIFOYCHHAs B BEPTUKAIBHBIE CKOOKU — |ajj|, comeprka-
11asi m CTPOK U n CTOJIOIIOB;

2. IPSIMOYTOJIbHASI Ta0JUIA YKces, 3aK/JII0YeHHash B CKOOKU BHaA || aij ||,in00 [ai, co-
Aep:Kamasi HeKOTOpPoe YMCJI0 M CTPOKH U N CTOJIOIOB;

3. npaAMoyroJyibHas TaOJHIa YKCell, CoAep Kallias n CTPOK U h CTOJOLIOB, 3aKIIOYEHHBIX B
BEPTUKAJIbHbBIE CKOOKH |ajj| M paBHAsE HEKOTOPOMY YHMCITY I1OCJIC BBIYHCICHHUS.
2. Matpuua pasmepa 1 xm Ha3bIBAETCH ................ MaTpHIei - cTOJ010M
3. Marpuna pa3mepa nx1 Ha3pIBaeTcs ................ MaTpHUIEeH - CTPOKOM
4. Ecniu B MaTpulLie YUCIIO CTPOK U YUCIIO CTOJIOLIOB COBIA/IaeT, OHA HA3bIBACTCH ... KBAAPATHOM
5. Marpuna A umeer pasmep 5x3, matpuna B umeer pazmep 2x5. Kakoil pazmep umeer maTpuia
C =BxA?
OtBet: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

0 1
6. 10 1 2 0
.1le
PEMHOXHUTH MaTPHIIBI 0 1 o
2
0 1 1 0 1
Otmsersr: 1) |1 31(,2)|0 1 2|,3) 27 4(1 2 OJ
' ’ =5 9) o1 2/
2 3 0o 2
1 2 3 4 3 3 -4 -3
2 3 1 2 0 6 1 1
7. Janbl MaTpuiipl A = 1 1 1 1 uB= 5 4 2 1 HaWTH 3JEMEHT C2,3 MaT-
1 0 -2 -6 2 3 3 2

puubl C = A + B.
Oteer: 1) 23 2)4; 3)6; 4)5; 5) 1.

8. Haittu £ , Tae E — equHUYHAs MaTpuUlia JJF000ro mopsiaka.
Otser: D E; 2)1; 3)n-1; 4)0; 5)n: E.
9. OnpenenuTens- 3TO
OTBETHI:

l.mpsiMoyroabHas TaOaUIlA YUCEN, 3aKIIOUCHHAsT B BEPTUKAIBbHBIE CKOOKH — |ajj|, comepika-
1asi m CTPOK U N CTOJOIIOB;

2. MpAMOYTOJIbHAs TaOJIUIa YMCell, 3aKJIFOUYCHHAs B CKOOKM BHa ||ajj||,in00 [aij], mrubo (aij)
coJieprKamiasi HEKOTOPOE YKCI0 M CTPOKH U N CTOJIOIOB;

3. npsMoYyroJjibHasg TAa0JMIA YHcesl, COAEPKAIIAA N CTPOK M N CTOJOIOB, 3aKJIIYEH-
HBIX B BePTHKAJbHbIE CKOOKH |aij| 1 pABHASI HEKOTOPOMY YMCJIY MOCJI€ BLIYMCIEHHS.

a, 4
10. Onpenenurens BBEIYMCIISIETCS:

a, a4y
1. arnarz— aziazz;
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2.aiia21— anaz;
3. anaz+ azaiz;
4. ajjaz— azap.

a+b b

11. Beryuciauth onpeaeuTesns BTOPOro mopsiaKa 4 4
c+

Otsertsl: 1)ac-db, 2) ab-cd, 3) ad-bc, 4) ac+db.

12. Onpenenurens MaTpuIlbl A paBeH 7. KakoMy 3HaU€HUIO paBeH ONPEACIIUTENb TPAHCTIOHHPO-
BaHHOW MaTpuubl A™?

Otser: 1) 75 2) 1/7; 3) 7% 4)7'2; 5) 1.

13. Onpenenurens o6paTHOi MaTpuisl A™! pasen 3. KakoMy 3HaueHHIO PaBeH ONpe/eIHTENb
Matpuibl A?
Otset: 1)9; 2)1/9; 3)3; 4)1/3; 5) 1.

14. Muropom M;: 1r000TO0 3JIEMEHTA @ji MATPHUIIBI N-TO TOPSIKA Ha3bIBACTCS:
OTBETHI:

1. marpuua (n-1)-ro mopsiaka, nojayyaemas U3 3JIEMEHTOB MCXOJHOW MAaTpPHUIBI IyTEM BbI-
YEPKHUBAHUS CTPOKH U CTOJIOIA, HA TIEPECECUCHUH KOTOPBIX HAXOIUTCS IJIEMEHT @i,

2. ompeaeanTeb (n-1)-ro mopsiiKa moJyyaeMblid W3 3J€MEHTOB MCXOAHOH MATPHILI
NyTeM BbIYEPKHBAHNS CTPOKHM M CT0JI0LIA HA NepeceYeHuM KOTOPBLIX HAXOAMTCS 3JIEMEHT

Qiiy
3. onpenenuTesb UCXOJHOM MAaTPHUILIbl, YMHOXKEHHBIM HA SJIEMEHT @ji.
2 3 4
15. B onpenenurene lAl=15 -2 1 HalMTe 3Ha4eHUE MUHOpa M2, 1.
1 2 3

OtBet: 1)2; 2) 3; 3)1; 4)-1; 5)5.

16. Ilpu 3amMeHe Bcex CTPOK ONPEAENUTEN COOTBETCTBYIOMIMMHU 110 HOMEPY CTOJIOIaMH, OIpe-
JICIINTEIIb
OTBETHI:

1. MeHsIeT 3HaK;

2. IpUHUMAET HOBOE YHCIIOBOE 3HAYCHHUE;

3. He M3MEHSET CBOEr0 YHCJIOBOI0 3HAYECHHUS.

17. Ecnu sneMeHTsl ABYX CTOJIOIOB (CTPOK) OMPEAETHUTENs MPOMOPIUOHAIBHBI, OO paBHBI
IpyT IpYTY, TO ONPEAEIIUTENb PaBEeH
OTBeTHI:

1.yABOGHHOMY 3HAUEHHUIO OIpPEAETUTENs, MOJIy4aeMOMY HPU BBIYEPKUBAHUH COOTBETCTBY-
IOIUX CTOJOIOB (CTPOK);

2. HYJIIO;

3.cyMMe MPOU3BEACHHUIN 3JIEMEHTOB 3TUX CTOJOIOB (CTPOK) HA UX areOpandecKue J0IoJ-
HEHUSI.

18. MaTpuiia Ha3pIBa€TCs KBaAPATHOM, €CIIH

OTBeTHI:
1. Bce ayeMeHTHI CTPOK (CTOJIOLI0B) HE PaBHBI HYIIIO;
2. YHUCTO CTPOK HE PABHO YUCIY CTOJIOIIOB;
3. 4YMCJI0 CTPOK PABHO YHCJIY CTOJIOIIOB.

34



19. IIpu yMHOKE€HUU MaTPHULIbl HA YUCIIO
OTBeTHI:
1. Bce 3JieMeHThI MATPHUIILI YMHOKAIOTCH HA 3TO YHCJIO;
2. DJIEMEHTHI OHOTO U3 JIOOBIX CTOJIOIOB (CTPOK) YMHOXKAIOTCS HA 3TO YHUCIIO.

20. IIpu yMHOKEHUH JIBYX MATPHIL JOHKHO COOTIOIATHCS YCIOBHE:

OTtBeTsI:
1. 4ucio CTPOK MEPBOI MATPHULIBI PABHO YUCITY CTOJIOLIOB BTOPOI MaTpPHULIBL;
2. YHCIO0 CTOJOIIOB MEPBOM MATPHIIBI PABHO YHCITY CTOJIOIIOB BTOPOH MaTPHIIBI;
3. 4YHCJI0 CTOJ0LO0B NEePBOil MATPUIILI PABHO YHMCJIY CTPOK BTOPOi MAaTPHIIBI.

21. Marpuna 4™ HasbiBaeTcs 0OpaTHOM 110 OTHONIEHHIO K KBAIPaTHOM MaTpule A, ecld OHa
YJIOBJICTBOPSIET yCIIOBHIO

OTBETHI:
1. AA'=I;
2. AA'=E, rne E — elMHUYHAS MATPHIA:
3. A14A=4;

22. BeraucauTh OOpaTHYIO MaTpHIly K MaTpulle A U yKazaTb CyMMY BCEX 3JIEMEHTOB 0OpaTHOM
1 2
MaTpuLbL rae A = .
PHIRL T4 (4 9]
OtBetnl: 1)2,2)4,3) 6,4) 1.

23. PenieHne MaTpU4YHOTro ypaBHeHUs AX=B uMeeT BUJ:
OtBeTnl:

1. X=4" B;

2. X=BA';

3. X=4" B

24. PaHrom mMaTpHIIbl Ha3bIBAETCS
OTBETHI:
1. mpou3sBelneHue YKciaa CTPOK M Ha YKCIIO CTOJOIIOB h;
2. 4YHCJI0, PABHOE HAMO00JbLIIEMY M3 MOPSIKOB MUHOPOB JIAHHOI MaTPHIIbI.

1 11
25. Haiitu panr matpuust |0 1 2

111
Otsetnl: 1) 2, 2)4, 3) 3, 4)6.

2x+3y =15
26. Pemuth cucremy MeroaoM Kpamepa, 1 B 0TBETE yKa3aTb CyMMY.
3x+5y =29

Otsetsr: 1) 2,2) 4,3) 6,4) 1.

27. BeKTOpoM Ha3bIBaeTCs
OtBeTsl:
1. HampaBlIeHHBIH OTPE30K JIIOOOH KPUBOM, Y KOTOPOrO0 OrpaHWYMBAIOLINE €ro TOYKU Oe-
pyTCs B OIIPEIETICHHOM MOPSAJIKE: IIEpPBasi TOUKAa — HAYaJI0 BEKTOpa, BTOPast — KOHEL BEK-
TOpA;
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2. HANpPABJIEHHBIH O0TPE30K NPAMOM, Y KOTOPOr0 OrpAHMYHBAIIINE €ro TOUKH 0epyT-
CHA B OIIPCACJICHHOM MOPHAAKE: NMepBasg TOYKA — HAYAJ0 BEKTOpPA, BTOPasg — KOHEIL

BEKTOpAa.

28. BekTopbl Ha3bIBAOTCS KOJUIMHEAPHBIMHU, €CJIM OHHU JIEKAT
OTtBeTsI:
1. TonpKO Ha OAHOM NPAMON;
2. TOJILKO Ha MapajieNbHbIX MPSIMBIX;
3. au00 HA 0AHOM NPAMON, J100 HA MAPA/IeIbHBIX MPAMBIX.
29. BeKkTopbl Ha3bIBAIOTCSA KOMIUIAHAPHBIMHU, €CJIA OHU JIEXkKAT
OTBeTHI:
1. TOJIBKO B OJHOM IJIOCKOCTH,
2. TOJBKO B MapajuIeIbHbIX IJIOCKOCTSX;
3. 1u00 B 01HOM IJIOCKOCTH, JIM00 B NAPAJIEIbHBIX IJI0CKOCTSX.

30. CymMoii BeKTOpOB a U b, (a + b) Ha3bIBaeTCS BEKTOP, HIYIITHI
OTBeTHI:

1. U3 KOHLIAa BEKTOpa b B HaYaI0 BEKTOpa &,

2. M3 HAYaJIa BEKTOPA @ B KOHEIl BEKTOpa b.

3 2
31. Bbrunucnuth cOOCTBEHHBIE YNCIIa MATPULIBI 5 3 U B OTBETE yKa3aTh UX CyMMY.

Oteetsi: 1) 2,2) 6, 3)4,4)1.

4 3
32. Haiitu coOCTBEHHBIE BEKTOPA MATPUILIbI 3 4 Y CKAJIIPHO UX IIEPEMHOKHTB.

Otsetnl: 1) 6,2) 4,3) 6,4)0.

33. CkaysipHBIM ITPOU3BEICHUEM BEKTOPOB @ M b Ha3bIBACTCS
OTBeTHI:

1. yucio, 0603HaqaeMoeia,bi mubo ab , paBHOE |a||b|sin(ab);
2. BEKTOp OPTOrOHAJbHBIN K BEKTOpaM a U b, ATMHON |a||b|cos(ab);

3. yucao Wkos(%)), o0o3Hayaemoe (a,_b) JIHﬁOE:

34. Ecnu a oproronanes b, To ab paBHO

OTBeETHI:
1. HYJ10;
2. [dJy].

35. BeruuciuTh CKansgpHOE MPOU3BEICHUE BEKTOPOB: d = (2 2 1), b= (2 3 1).
Otsets: 1) 11,2) 4,3) 6,4)6.
36. BeraucnnTh KOCHHYC yIJla MEXIy BEKTOPaMH d = (2 2 1), b= (0 2 1).

3 J5 3 3

OtBetsl: 1) —

) W W\ S
N R TN AN 72

37.Ecnnazax;+ay}+azl_c, E:bx;+by}+bzl_c, 10 ab paBHO

OTBETHL:
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) abi+ab, j+ab.k,
2 ab +ab +ab..

38. Paccrosinne mMexy Toukamu Mi(x1,y1,z1) v M2(x2,y2,z2) onpenensercs mno popmyie
OTBeTHI:

1) IM,M, :|x2 _x1|+|y2 —y1|+|22 —Z

b

2) MM, :\/(xz _‘xl)z +(y, _y1)2 +(z, _21)2

L]

3) IM\M,|=xx,+y,y,+22,

39. BexTopHOE NMPOMU3BEACHHUE IBYX BEKTOPOB d U b eCTh
OTBeTHI:

1) BekTOp, 0003HAUAEMBII [Elb], KOMILJIaHAPHBIN C BEKTOpaMHU ¢ U b ¥ JUIMHA €ro paBHA

d|-|p|sinab ;

2) BEKTOp, 0003HAYAEMBIii l&bJ, OpPTOTOHAJILHBIN K BEKTOpaM d W b , ATMHA €ro paBHa

|é -|b|cos@;

. OPTOTOHAJbHBIN K BEKTOPaM _d ¥ _b , IJINHA €r0 PaBHA

3) BeKTOp., 0003HAYAEMBIH |ab

|Zt b sindZ;;

4) ckaisp, JUTHHA KOTOPOTO paBHA |&| ‘b‘ cosab m obo3HaUaeMblii ab OO (& , )

40. /1151 BEKTOPHOTO NPOU3BEACHUS [ﬁbJ CIIpaBe/IMBbI CBOMCTBA!
OTBeThI:

1) lab]=[pal, [aa]=o
2 |ab = —Jpal, [aa] = o
3) |ab|= —|pa.[aa] = |af

41.Ecm d =a i + ay] + azlg b= bi + by]' + bzlg , TO BEKTOPHOE MTPOU3BEICHHC l&lg J paBHO
OTBeTHI:
1)ab +ab,+ab.;

2) ab,i+ a, J+ azbzlg ;

=
IR

~.]

)

3)

S~

J
a, a, a|.
b, b,

z

42. BeIYACIUTH BCKTOPHOC HNPOU3ZBCACHHUEC BCKTOPOB U B OTBCTC YKaA3aTb CYMMY KOOPAWHAT:

i=0 2 1),b=(2 0 1).
Otsetsl: 1) 2, 2)4, 3)6, 4)0.
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43. BblYMCINTh BEKTOPHOE TPOW3BEACHUE BEKTOPOB W B OTBETE yKa3aTb CyMMY KOOpPIIUHAT:
ai=01 2 1),b=0 0 3).
Otsetsi: 1) 2, 2)4,3) 6,4)0.

44. Bpluucauth 00bEeM MNUpaMUIbl OOpa30BAaHHOM  TpeMs BEKTOpaMH: d = (2 0 1),
b=(1 1 0),¢=0 2 2.
Otsetsi: 1)2, 2)4, 3)5, 4) 1.

45. IIpu KaKOM 3HA4EHUU MTapaMeTpa m BEKTOPBL ¢, U C, NEPIEHIUKYISAPHBI?
a={,-2,3}, b={3,0,-1}, ¢, =2a+mb, ¢,=3b-a;
Otser: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. YTON @ MEXKITy BEKTOpAMH d = X,i + y,] + zllz ub = X0+, ] + zzlg omnpexensercs u3 ¢pop-
MYJIBI:
OtBeTsl:

1) cosp =

\/xf+y22+zf '\/)C22+y22+222

2) cosp=xx, + ¥, + 2,2, ;

XXy, + V1V, + 2,2,

>

XX, + VY, + 2,2,

3) Sin(p: 2 2 2 2 2 2
\/xl +y +z ~\/x2 + ¥, +2,

’

47. CMemaHHOE MTPOU3BEICHNE BEKTOPOB d,b,C €CTh
OTtBeThI:

1) BekTOp, MONy4aeMbli MpPHU YMHOXXKEHHH dHA b BEKTOPHO, M TOJYYUBIIMHACSA PE3yIbTAT
YMHOXKAIOT CKaJIIPHO HA C ;

2) CKAJAp, MOJyYaeMblii IPU VMHOKEHMHM ¢ Ha b BEeKTOPHO, M NOJYYMBIIHIICH BEKTOP

YMHOKAKT CKAJISIPHO HA C 3

3) ckamsp, MOMy4YaeMbli NpPU yMHOXXCHUU d HA b BEKTOPHO, W TOJYYHBIIMICS BEKTOP
YMHO>KaI0T BEKTOPHO Ha C .

48. Haiitu nnuny Bektopa @ = 20i + 307 — 60k .
Ortset: 1) 60; 2) 70; 3) 80; 4) 90; 5) 110.

49. O0miee ypaBHEeHHE NPAMON L Ha TIIOCKOCTH UMEET BU]T
Ortser:

1) Ax+By+C =0,rae 7i = Ai + Bj opToronanen npsmoii L;

2) Ax+By+C =0, 1ne ii = Ai + Bj HanpaBISIOmIuii BEKTOp NpsAMOii L;

3) y = Ax+ B, tne ii = Ai + Bj HanpaBJsomuii BEKTOp IpsAMOii L.

xX=x+1-t

50. YpaBHeHwust npﬁMLIXx_x' =Y (1) {
[ m y=y+m-t

y=hketb (3
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Ha3zsiBatorcs cineacTBEHHO:

Ortger:

1) (1) — [Napamerpuueckum, (2) — KAHOHUIECKHUM, (3) — ¢ YTIOBBIM KOIPPUITUCHTOM;

2) (1) — KAaHOHUYECKHM, (2) — mapaMeTPHYECKUM, (3) — ¢ VII0BbIM K03 GHUIHEHTOM;
3) (1) — ¢ yrioBeiM ko3 puieHToM, (2) — KaHOHUYECKUM, (3) — MapaMeTpUIECKUM.

m n

51. YpaBHeHnwust YT VTN _E7% 1)

X=x,+1-t

y=y,+tm-t ()
z=z,+n-t

U BexTop S=10i+ mj + nk 3)

Ha3sbiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — mapameTpuueckoe ypaBHEHUE TIPSIMON B TIPOCTPAHCTRBE, (2) — KAHOHMYECKOE YpaBHEHUE

MpsIMOM B IPOCTPAHCTBE, (3) — HANPABISIONIUN BEKTOP TIPSIMO;

2) (1) — kaHOHWYECKOE ypaBHEHHUE MPSIMOM B MPOCTPAHCTRBE, (2) — MapaMeTpUIECKOE YPAaBHCHHE

IpsSMOIi B IPOCTpaHCTBE, (3) — HOPMAIBHBINA BEKTOP MPSMON — BEKTOP OPTOTOHAJILHON MPSAMOIA;

3) (1) — kaHOHUYeCKOEe YPABHEHHE IPAMOM B IIPOCTPAHCTBE, (2) — mapaMeTpu4ecKoe ypas-
HEeHHe NPAMON B POCTPAHCTRBE, (3) — HANPABJIAIINI BEKTOP NPAMOH — BEKTOP KOJJIHHe-
apHO¥ NPAMOW.

X=X _Y-h_Z274% - X% _ Y=V 2725

52. Yron Mexay npsMbIMU
l, m n , m, n,

OrnpenensieTcst U3 BBIPaXKECHUS:
Ortser:

1) cosa = LL, + mm, +nn,

2
JE+m? +n2 4 m? 40

2) cosa =L, + mm, +nn,;

L, + mm, +nn,

b
JE+m?+n? JE+ml+nl

3) sina =

53. VpaBuenue Ax+By+Cz+D=0 (1)

U Bektop 7i = Ai + Bj + Ck (2)
HaspiBaroTcst COOTBETCTBEHHO:
OrTBer:

1) (1) — ypaBHEeHUE IPSIMOI B IPOCTPAHCTBE, (2) — HAMPABJISAIOUINI BEKTOP MPSIMON;
2) (1) - ypaBHEHHE IOCKOCTH B IPOCTPAHCTBE, (2) — HAIIPABJISIIONTUN BEKTOP TUIOCKOCTH;
3) (1) — ypaBHeHHeE IIOCKOCTH B IPOCTPAHCTBE, (2) — HOPMAJIbHBIN BEKTOP MJI0CKOCTH.

54. Yron mexnay miockoctsimu Ax+By+Cz+D, =0 un A,x+B,y+C,z+D, =0

ONpENIENSAETCS U3 BhIPAKEHUS
OrtBerT:
A4, +BB, +C,C,

\/Af +B+C; \/AZZ +B; +C;

1) sina =
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A4, + BB, +C,C,

2) cosa =

4,4, + BB, +C,C,

3) cosa =
\/Af +B} +C; \/Azz +B; +C;

55. Haiitu HOpMasib K npsAMON 2x + 3y =7 M KOOPJAUHATHI CII0XKHTb.

Otsetsl: 1)5, 2)4, 3)6, 4)6.

56. Haiitu paccrosiHME OT TOUKU A(Z 0 2) J10 IJI0CKOCTH 2Xx+2y+2z+3=0.
Otsetsl: 1)2, 2)3, 3) 1, 4)6.

2 2

57. Haiitu (hoKyCHOE paccTosiHUE dIuIIca —- + i;—z =1.

OtBetnl: 1)2,2)4,3)6,4) 3.

58. 3agaHo KOMIUIEKCHOE YUcio z = X + iy. Beibepute npaBuibHbIE OTBETHI U1 Rez , Imz , |z],
eCIu:

1. Rez=y; 2.Rez=1iy; 3.Rez=x; 4. Imz=x; S.Imz=iy; 6.Imz=y;

"

7ol ==y 8 =K+l 9.1z = o 2= + w2

59. YMHOXEeHHE KOMIUIEKCHBIX YHCEN Iy HI, OCYILIECTBISETCA MO opmyTe:
OTBETHI:

1) |z4|z,| (cos @y + ¢o) + Lalnle + @));

2) [24]Z:|( 08y ¢ + Esin @y 2y )

3) |z4||z2| (sind @y + e, ) + Loos( @, + @.)).

60. JleneHne KOMIUICKCHBIX YHCET I WZ; OCYUIECTBISIETCS 1O hopMyJIe :
OTtBeThI:

I = [r:c-sf_:ﬁt sinf_:};

2) [=&f (cos (g — @) + 1 sinew, — @));

3) 22| (sin(ey — @) +Lcos (@ — @;));

:—j [5111% 4 i cos %}

4)

61. Bo3BeneHue B CTENEHb N KOMILUIEKCHOTO uncia z = |z|(cos g + £ sln ¢locymectsnsercs no
dopmyiie:

OTBeTHI:

1) [z[*(cos™y + lain®gh

2) |z|®(cos @™ + { slna™);

3) |z|® |:-|:::-ss—'a'g'i:ml¢ +1 sin—?":xk‘};

4) |z|*(cos(n - @] + izinln - @)).




62. 3BieueHus: KOpHS N-Oi CTETIEHH OCYIIECTBIIETCS 10 (hopmyie:
OTtBeTsI:

n 3y zl[cas' + L=t
i} hfv""‘.ri'i I:Ev"l".ri'i. .

2) .ﬁ,rlzl [Stﬂ - +i¢‘ﬂ£‘—” :I-,
fm{cc-s£+tsin£}1

4) Vzl(cos™f@ +1 sin"/@)

e+Ink

q&-imk}:

63 . HaiiTu npou3Benenne KoMIieKCHbIX unced (2 + 3i)(5 + 2i).
OtBers:D4+19i, 2) 14+191, 3) 11+111, 4) 12+51.

64. YncnoBoii mocien0BaTelbHOCTI0 Ha3bIBAIOT MHOYKECTBO

OTBeTHI:

1) 3aHyMEpOBaHHBIX JCUCTBUTEIBHBIX YHCEII, PACIIONIOKEHHBIX B MOPSJAKE BO3PACTAHUS HUX IO
a0COIIOTHON BEIUYHHE;

2) 3aHyMEpPOBAHHBIX BEIICCTBEHHBIX YHCEJ, TOAUMHSIONIMXCS 3aJaHHOW (DYHKIIMOHATIBHOHN 3a-
BUCUMOCTBIO X, ™ f(x];

3) 3aHYMepOBAHHBIX BEIIECTBEHHLIX YMCeJ, MOJYYEHHBIX 10 HEKOTOPOMY 3aKOHY, 3aBH-

caueMy or n . _N.

65. Yncio a Ha3pIBaeTCs MPEEIIOM MOCIECIOBATEIIBHOCTH X, f, €CIU JIJIsl BCIKOTO

OTBETHI:

1) uncna 1, Halinércs ¢ < 0 Takoe, 9TO BHINOJHAETCS HEpaBeHCTBO |x, — @l< e ;

2) yncina n, HaiaéTcs & C () Takoe, YTO BBINIOIHAETCS HEPABEHCTBO |x, — a|> ¢ ;

3) & C 0 maiinéres UnCao My = %y (£) TaKoe , YTO BLINOJIHSETCS HEPABEHCTBO lx, — al<es

4) ¢ ¢ () HalpETCs YUCIIO Ty ™ Tig (&) TAKOE , UTO BBIIONHIETCS HEPABEHCTBO |%, a|>¢;

66. Ecmn lin, . %, — «, lim =b, 10

n—o Vn
OTBeTHI:

1) Moy o (23500 @y 'I' by
_)_limn =g Ean‘ m:[_ ac

3) m,, oo (X ¥ )= a limn v ¥ T HlImM, . x

1

67. Ilpenensr a) 11m(1+x) b) 11m(1+—) c) lm

x—0

X
Ha3bIBAOTCA COOTBETCTBCHHO

OTBETHI:

1) a) BTOpOIi 3aMeuaTeIbHBIN Npeaea; b) BTopoii 3aMeuaTeIbHblil Ipeae; ¢) nepBblii
3aMeyvarTebHbIH Npeae;

2) a) mepBbIil 3aMevaTebHBIHN Mpeiet; b) nepBhlid 3aMevaTeNbHbINA IPEeelT; C) BTOPOH
3aMevaTeNIbHBIN TIPEACIT;

3) a) BTOpoO¥ 3aMevaTenbHbIN Tpenei; b) mepBhIil 3aMedaTeTbHbIN MPEe; ¢) TePBhIit
3aMeyvaTeNIbHbIN Tpe/Ieil.

68. Oynkuus y = f(X) Ha3pIBaeTCS HEMPEPHIBHOW B TOUKE X = a, €CIIH
OTBETHI:

1) lim f(x) =b, rae | f(x)-b| <&
2) lim f(x) =b.rne b= f(a)
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3)lim f(x) = b, rae b onpenensiercst u3 onpenencuust npenena f(x) B Touke x = a.
x—a

69. ®Oynknus f(x) Ha3pIBaeTCS HEMPEPHIBHON B TOUKE X = a, €CIU s Jiroooro & > 0 HanmeTcs
o(&) > 0rTakoe, 4ToO 1151

OTBeTHI:
1) |x — a| < & CIPaBeTMBO HEPABEHCTBO | f(x)—f (a)| <o(g);

2) |x — a| < 0(&)) crpaBeNTABO HEPABEHCTBO | fx)-f (a)| > £

;)_|x — a| < 0(&)_cNpaBeTHBO HEPABEHCTBO | fx)-f (a)| <&

70. Ecmu npenen ¢yHkuu y=f(X) B TOYKE X = a CyIIECTBYET, HO B 3ToW Touke f(X) b0 He
ompezeneHa, Moo f(a) # lim f(x), To Touka X = a Ha3bIBACTCS
xX—a

OTtBeTsI:

1) Toukoi# pa3peiBa IEPBOro Poaa;
2) TOYKO# pa3pbIiBa BTOPOTO POJa;
3) ycTpaHMMO#i TOYKOM pa3pbiBa.

71. Ecnu B TOuke *, K Tpaduky QyHKIMM ¥ = f(x) mnpoBeieHa KacaTelabHas, TO IPOU3BOAHAS U
muddepeHnranbHas QYHKITUH T€OMETPUICCKH HCTOJIKOBBIBAETCSI COOTBETCTBCHHO KaK

OTBeTHI:

1) mpupaleHue OpIMHATEI KacaTelbHOM Ha[Xgi%y + &3] W TaHrec yria HakiIoOHa KacaTelbHOM
K OCUT, B TOUKE Xy;

2) TaHTEeHC yIJla HAKJIOHA KacaTeJbHOM K ocH O, ¥ pupanieHue QyHKIUM Ha % %q + &%)

3) TaHreHc yria HaKJOHA KacaTeJbHOM K ocl U, B TOUKe ¥ M NPHpPAIIeHHE OPJAUHATHI Ka-

caTeabLHON Ha [rg: v + Ax]

I )
72. Eciu pynxmmn U(x) nV(x) muddepentmpyemsl, To (EF - Vi'n EE}FBLHHCM}OTCH COOTBET-

CTBEHHO 110 popMyam:
OTtBeThI:

‘ , o W=Vl
1) & -F—L"-HHT,
ViU T

Q)ut-v4v-Un v

V=Vl
13'2-

v +vt.um

73. Ecnu ¢yHKuus y = f(x)} 3agaHa mapaMeTpUYecKH, T.c. & = @ (&} u F =w{f), rme t-
napameTp, TO
¥ (x)BBIuncnsercs no Gopmyie:

OTBETHI:

e,
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dpit) |

A e’
dpit)
D e’

74. llpaBunbuo Jlonurans: ecmm  f(x) u @(xJnenpepoBHbI 1 nuddHepeHnupyemMsl B HEKOTOPOU
IPOKOJIOTOM OKpecTHOCTH ToukM: = C g(x) #0n lm, . flx)= Q0 lm__ g(x) =0, 10

OTBETHI:

vy Hn _}“{;}r}.
D e S5 = T
2) 11rrﬁ,_,§;5 - 21{1_9{{ }

.EEZ
3) I, '*f%% = lm g'ix)

75. JIOCTaTOYHBIM yCJIOBUEM Bo3pacTanus GyHkuus ¥ = Flx)inala: b) ansercs
OTBeTHI:

1) Ff(x) == @& B moGol Touke * & (azh):

2) f'(x) = O B_11060¥i Toukex € (@ b3

76. Eciu gpynxuus ¥ = f(x) onpenenena na {a; b) u nis Becex x € (a3 &)f “(€) = 0, To hyHk-
st ¥ = f(x)na (a; &)

OTBETHI:

1) yOsiBaer;

2) BO3pacraer;

3) BbINYKJA;

4) BOTHYTa,

77. lpsamasiy = kx -+ BsBisercs HAKJIOHHON aCUMOTOTOM Ut GyHKUuU ¥ = f(x],ecnu

D, B2 = gl (F(x) — Rex) = B

2) U, o 55 = b o (F () — o) = k

78. Beraucenuth mpenen  [im r+2 )
x—4 3-x 3

Otsetsl: 1) 2, 2) 4, 3) 3, 4) 4/3.

79. Beraucnuts mpenen |im sin(3x) .
x—0 X

Otsetnl 1) 5,2) 1/5, 3) 1/2,4) 1.

x“+1
80. Beruucnuts npeaen hm(x +1J )
X

X—>®0

Otsetsl: 1) 2,2) 1, 3) 3, 4) .
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91.

81. Haiftu mpou3BoaHyIO A5l PYHKLIUU e .

OtBetnl: 1) e *,2) e*,3) —e ",4)-¢".

82. Haiitu npoussoanyo anst gpynkmun Sx'* +e®*.

Otsets: 1) 50x" + 6%, 2) 50x" + 6€°*, 3) 50x° + 6, 4) 50x'"° +3e.

83. Haiitu npomssoanyio ¢pyskmmn Sx* +sin(6x).
OtseTsl : 1)5x° + cos(6x),2) 20x> + 6cos(6x) ,3) 20x* + cos(6x),4) x° + 6cos(6x).

84. Haiitu npousBoauyo GpyHKImK x° + cos(3x).
Otsetsl: 1)3x° +sin(6x), 2) 3x* —3sin(3x), 3) 3x* +sin(6x), 4) 4x* + 3sin(3x).

85. Haiiti mpom3BotHyto GyHKIMK cos”(x).
Oteetsr: 1)sin(2x), 2) —sin(2x), 3) —cos(2x), 4) cos(2x).

86. Haiitu npoussoanyto pynkuuu sin(3x+2).
Oteetsr: 1)3sin(x), 2) 3sin(3x+2), 3) 3cos(3x+2),4)-3cos(3x+2).

87. Haiitn npomsBoayto uist yskmmn  e® -(2x* +5)°.
Otsethl: 1) 6 -24x° (2x* +5)%, 2) 6 -(2x* +5) +e™ - 24x°(2x* +5)%,3) ™ - 24x°2x* +5) ,
4) ™ - (2x* +5) +e™ - 24x° 2x* +5) .

88. HaiiTu mepByro NpOM3BOAHYIO OT (YHKLUHU U BEIYMCIUTH €€ 3HAUCHUE B TOUKE X = 4:

F=v1l+ 2x

Otser: 1) 3; 2) 0.33; 3) 0,66; 4) 0,99; 5) 1,5;

89. Haiitu mepByro NMpOM3BOAHYIO OT ()YHKIIMU M BEIYMCIIUTH €€ 3HAYCHUE B TOUKE X = 4:
7 =3x— 6yx

OtBet: 1) 6; 2) 0; 3) 2; 4) 3; 5) 1.5;

90. HaiiTu iepBy10 MMPOU3BOIHYIO OT (DYHKITUU M BBIYUCIUTD €€ 3HAUCHHUE B TOUKE X = 1:
1 1
¥ = x + 1+ x<
Otser: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

Ecmu pynxuus U=U(x,y) muddepenmmpyema B touke Mo(¥er¥a), a dymxims x=@(tl y
y=%(t) muddepenmmpyema B Touke Lo, Torna dynkuus U=(x,y) muddepeHnupyema B Touke

Yo ¥ yacTHas MPOM3BOIHAS BEIYMCIAETCS 1O GOPMYIIE:
oV BUdx 6U &y 00 ¢Tdx fUay fU GUdy §Tdx

Otser: 1) Br=8x8t+8y 8t; 2) fe="0c ae+8y dt; 3) Be=fu de-+8x dt

92. T'pagmentom dynkiun U=f(x,y,z) B Touke Mo (% g, ¥g. & @) Ha3bIBAETCS
v &0 dw
Ortser: 1)gradU=é=dx+8dy+2=dz;
dv_, v . fv_,
2) gradU=8+ t+8r s+ da k;
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oy & £
3) gradU=8xcos @+ cosP +#= cos¥-
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he

10.
. MHTerpupoBanue 1o 4actsam.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Ipunoocenue 4

TunoBble BONPOCHI K 3a4€Ty
OIIK 1 (3nams), OIIK 2(3namu)

[TepBooOpasnas. HeompeneneHHbI WHTErpal U €ro CBOWMCTBA. TaliuIla WHTErPaioB.
3aMeHa IepeMEeHHOI B HEOIpeaesieHHOM MHTerpaje. MeToj BHeceHus moj quddepeH-
nuai.

HHuTterpupoBanue 1o 4acTsm.

HNHTerpupoBanue NpoCTeHImx Apooei.

WuTerpupoBanue panroHadIbHBIX Jpo0ei.

HnTerpupoBanue (GyHKIMM, paloOHAIbHO 3aBUCAIIUX OT TPUTOHOMETPUYECKHX (YHK-
1107078

HekoTtopsie nHTErpasibl TPUTOHOMETPUUYECKUX (DYHKITHI.

WuTerpupoBanue anredpandyeckux HpparoHaIbHOCTEH.

0O0630p METOIOB UHTETPUPOBAHHUS.

Onpenenennsblit naterpain. @opmyna Hetotona — JleliOuuna.

3aMeHa EPEMEHHON B ONPEICIICHHOM UHTErpase.

[TpuOnmkeHHOE BBIYMCIIEHUE ONPEAEICHHBIX HHTETPAJIOB.
HecoGcTBeHHbIE HHTETPAIBI.

[Tnomaau mockux Guryp.

JnvHa nyru KpuBoi.

O0nem Tena Bpamenus. [1momaas moBepXHOCTH BpaIeHUSI.
MowmeHTsl. LlenTp TsxecTu.

[TpunosxeHus onpeaeNeHHbIX HHTETPAJIOB K PEeLICHUIO (PU3NYECKUX 3a/1ay.
JIBOMHOM MHTETpal B IIPSIMOYIOJIBHBIX KOOpAUHATAX.
3aMeHa IEPEMEHHBIX B IBOMHOM MHTErpaje.

Brruncnenue miomasnei miockux 0oaacTeil.

Brruncnenme o6beMoB.

Boruncnenue miomaay NoBEpXHOCTH.

[IpunoxkeHust IBOMHOTO MHTETpajia K MEXaHUKE.

TpoKHOM UHTErpal B IPSIMOYTOJIBHBIX KOOpAUHATAX.
[lepexon B TpOMHOM HHTErpajie K HMIUHAPUIECKUM U c(PepruiuecKuM KOOpAUHATAM.
Brruncnenue 00beMOB ¢ TOMOIIBIO TPOWHBIX MHTETPAJIOB.
[TpunoxeHust TPOMHOrO MHTErpajia K MEXaHUKE.
KpuBosnuHelinble HHTErpabl.

®opmyina ['puHa.

[IpunoxeHust KPUBOJIMHEUHBIX UHTETPAJIOB.
[ToBEpXHOCTHBIE UHTETPAIBI.
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Ipunoocenue 5

Tunossble 3a1aHUsA 1)1 KOHTPOJILHOI padoThl Ne2
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emun)

Bapuanr 1

3aganue 1.
Haiitu Heonpeaenennsie HTErpasibl. B myHKTE a) 1 0) pe3ysbTaThl MPOoBEpUTH AuddepeH-
LUPOBAHUEM.

dx xarcsin x dx X +l+x
; 0) | ——=dx; : S S
a)jcoszx(3tgx+l) )I V1-x? ) B)Ix3+x2+2x+2 F)I V1+x
3amanue 2.

b
BeraucnuTh mpuOIMKEHHOS 3HAYCHHUE OMPECIICHHOTO WHTErpaia j f(x)dx ¢ momorbro

a
dbopmynsl CuMIICOHA, pa30UB OTPE30K MHTErpupoBanus Ha 10 yacteit. Bce BeruncieHus: mpous-
BOAUTH C OKPYIJICHUCM OO0 TPECTHErO0 ACCATUYIHOI'O 3HAKA.

10
j\/x3 + 5dx.
0

3ajmanue 3.
BBIyrciuTh HECOOCTBEHHBINH MHTETPAJT WIIH J0Ka3aTh €r0 PaCXOAHUMOCTb.

Vl-x
3ajganue 4.
Boruncnuth miomaas GUrypbl, OrpaHu4eHHON YeThIPEXJICECTKOBOM po3oi r=4sin2 ¢.

3ajganue 5.
BbruucnuTh ¢ momMouipo JBOWHOrO MHTErpaa B MOJSPHBIX KOOPAMHAT IJIOMAAb (PUTYPBI,
OrpaHMYEHHOW KPUBOI, 3a/1aHHOM ypaBHEHHEM B JIEKapTOBbIX KoopauHatax (a > 0).
(7 + ) =@ (34 ).

-1 2
J-xdx

=
0

3amanue 6.
BBIUMCIATE ¢ IOMOIIBIO TPOHHOTO MHTErpaja 00beM Tesla, OTPaHUYCHHOTO YKa3aHHBIMHU

noBepxHOCTAMH. CIENaTh YePTEX JAHHOTO TEIA ¥ €0 MPOEKIMHU HA IIIOCKOCTh X O Y.
z=0, z=y?, ¥’ +3)?=09.
3ajganue 7.
BBIUMCIMTE KPUBOJIMHEHHBINA HHTErPa

.[(xz —2xy)dx + (y* —2xy)dy
B0/ Ayru 1 mapa6ossl y = x? ot Touku A (-1; 1) 1o Touku B (1; 1). Crenats yeprex.

Bapuanr 2

3amanue 1.
Haiiti HeonpeneneHHbie HHTETpaNBl. B MyHKTE @) ¥ 0) pe3ybTaThl MPOBEpUTH AU depeH-
[IUPOBaHUEM.

. J- cos3xdx 5) J- x*dx _ J-cosxdx

6) |x*edx; ;T
)'[ X +5x" +8x+4

4 +sin3x’ 1+cosx

3amanue 2.
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b
BoerurcnuTh npuOIMKeHHOE 3HAYCHHE OMPECIIEHHOTr0 WHTErpaia .[ f(x)dx ¢ nmomotpo
a
dopmyiiel CuMIicoHa, pa3douB OTpe30K WHTErpupoBanus Ha 10 dacteit. Bee BeIUUCICHUS TIPOU3-
BOJIUTH C OKPYTJICHUEM JI0 TPETHETO AECATUYHOTO 3HAKA.

9
j x4 2dx.
-1

3amannue 3.
BLI‘II/ICJII/ITB HGCOGCTBGHHLIP'I I/IHTCFpaH HWJIN A0KA3aTh €I0 paCXO,ZLI/IMOCTL.
2

I dx
' (x—1)7
3ananue 4.

Berarcnuth 00beM Tenia, 00pa3oBaHHOTO BpalieHrueM BOKpYyT ocu OX (Gurypsl, orpaHuveH-
HO¥ apabonamMu y = x> 1y = /x .
3ajanue 5.

BBIYHCIUTE ¢ IOMOIIBIO TBOMHOTO MHTETpaJIa B MOJIIPHBIX KOOPAWHAT IUIOMAAL (PUTYPHI,
OTPaHWYEHHOW KPUBOH, 3aJJaHHON YpaBHEHHUEM B JIEKapTOBBIX KoopauHaTax (a > 0).

x? = a? (3x- 7).

3ananue 6.

BbIYrCIuTh ¢ MOMOIIBI0 TPOMHOTO MHTETpaia 00beM Tella, OTPAHHYEHHOTO YKa3aHHBIMU
NOBEPXHOCTAMHU. Clies1aTh 4epTeK JaHHOTO TEJIA U €ro MPOEKUHH Ha IJIOCKOCTh X O Y.

z=0, y+z=4, xX>’+y>=4.

3ananue 7.

BplunciauTts KpUBOIMHENHBIN HHTETPaJl

J.(xzy —3x)dx + (yzx —2y)dy

BJIOJIb BEpXHEH MOIOBHHBI 1 aymunca X =3 cost,y=2sint, (0 <z < 7).
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Ipunoowcenue 6

TunoBOM KOMILJIEKT 3aJaHUM 1J1sl TeCTOB
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

1. ®opmyna Herorona-JleitOnuma, ecinu F{x) - mepBoobpasnas mis f(x), umeer BUI:

Ortger: l)jf(x)dx =F(a)-F(); 2) If(x)dx =Fb)-F(a);
3) [f@dx=F®B)+F(a); 4) [ f(x)dx=F(b) F(a).

2. ®opmysa UHTEIPUPOBAHHUS 10 YACTSAM JJIS ONPEAEIEHHOTO NHTErpaia UMEET BUA:

b b b b
Oreer: 1) [UdV =UV |: +[VaU ; 2) jUdyzg

b
—deU

b de b b
3) [udr =uv]) - Tl [vav =uv| - [vau.

a

3. BpluuciuTh onpeneneHHbld HHTErpal

Otsetr: 1)5; 2)1; 3)4; 4)2; 5)3;
4. BpUUCIUTH ONPEEICHHBII UHTErpa
3 g
e,
Otpet: 1)5; 2)1; 3)4; 4)2; 5)3;
Brrauciuth onpenesieHHbli HHTErpa

5.

7 4
.4[ —dx

p W
OtBet: 1) 5; 2) 1; 3)4; 4)2; 5) 3;

6. BpluuciuTk onpeneneHHbI HHTErpal

l=g 1
f LS
¢ L1l—=
Otser: 1) -5; 2) -1; 3)-4; 4)-2; 5)-3;

7. BBIYUCINUTH ONPEACIICHHBINA HHTErpall

1
g ‘[ St
@
Oteer: 1) S5; 2)1; 3)4; 4)2; 5)3;
8. BbIUHCIUTH ONpeIeSICHHbIM HHTErpall
1Z 2. .
— x+ 1} do
= L (VE+ 1P d
Oteet: 1)5; 2) 1; 3)4; 4)2; 5) 3;

9. BpIUKCIUTH ONPEEIEHHBIN UHTErpa
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1
—dx
1 ¥VE
Otset: 1)5; 2) 1; 3)4; 4)2; 5) 3;
10. Bpravciuth onpeneneHHbl HHTErpa

1
qd —_—
lﬁj y1—du-dy

3

Oteet: 1)5; 2)1; 3)4; 4)2; 5 3;
11. BerurcinuTh onpeaeieHHbIi HHTErpait

g 1
g
d Jy ox

Otset: 1)5; 2) 1; 3)4; 4)2; 5) 3;

12. BplunucnuTh onpeaesieHHbli HHTErpal

1 2
—-I o (= 1)dx
4 Uy
OtBet: 1)5; 2)1; 345 4)2; 5) 3;
13. Beruncnuth onpeaeseHHbl HHTErpa

T
f"ZSérmcasmix
o
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;

14. Bpruucnuth onpeesieHHbli HHTErpal

T

T casx
_.[1 Esmax e

&

Otset: 1)5; 2) 15 3)4: 4)2; 5)3;

15. Haiitu rutomazs miaockoi Gurypsl, orpaHUYCHHOM MPSIMBIMH

Eol L

o=

] (3x—1); ¥y=0; x=2; x=4
Otser: 1)5; 2) 1; 3)4; 4)2; 5) 3;
16. Haiitu rutommaib miockoi Gurypbl, OrpaHu4eHHOMN JIMHUSMU

F=dx+ 1) F=6Gx+ L =0, x=2.
OtBet: 1)5; 2)1; 3)4; 4)2; 5)3;
17. HecobcTBenHsbIit naTErpai [-oro poga o603Havaercs:

b 0 0 b
Ortser: 1) j F(x)dx; 2) j F(x)dx ;3 3) j F(x)dx; 4)jdf(x).
18. BerauciuTh HECOOCTBEHHBIN UHTETPaJl

1 % 1
T .F_,Ix:-l-z:x+3 dx

Otset: 1)5; 2)1; 3)4; 4)2; 5) 3;

19. Beruucnuth HeCOOCTBEHHBINM HHTETPA
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= 1
9 - — s "dx
_L (x+ 1)*
Otser: 1)5; 2)1; 3)4; 4)2; 5)3;
20. Bpr4ucianTh MOBTOPHBIN MHTETpajl

1 1 1
4-j rixi[ ri_vi[ (x4 z)dz
] (] (]
Otset: 1)2;2)5;3) 1;4)3;5) 4;

21. BpuncnuTh NOBTOPHBIN MHTETpall

1 &
a-f cfxf (x4 ¥ dy
] ]
Otset: 1)2;2)5;3) 1;4)3; 5) 4;

22. BeIYUCIUTH IBOMHOW MHTErPAJI IO MPSIMOYTOJIBLHOM 00IaCTH

ﬂ xy¥dS.
Laf)

rge Dl £ < 2, LI S i

Otset: 1)2;2)5;3)1;4)3;5) 4;

23. BelyucinuTh IBOMHON MHTErPAJI IO MPSIMOYTOJIBLHOM 00aCTH

ﬁ'ﬂ(%“ﬂf}dﬁ,
D
roe hd =x =1, 0= y= 1

Otset: 1)2;2)5;3)1;4)3;5) 4;

24. BpluncIUTh JBOMHON MHTETpall IO 00JaCTH, OTPAaHUYEHHOM 3a/laHHBIMU KPHUBBIMU

- ff s

el y=x% y==x
OtBet: 1) 2;2)5;3) 1;4) 3;5) 4;

25. C noMoIpo ABOMHOIO MHTErpajia BBIYMCIMThH IUIOAAb (UIyphl, OFPaHUYEHHON Kpu-

BBIMHU
1

F=3x; ¥=—x3 x=4

Otset: 1)2;2)5;3)1;4)3;5 4;

=4

26. Bpruncnuth TpOHHOM HHTETrpal

1 iz uF
E-!zzdzf _}Fcf}fd[ dx
7 ] =z 1

Otset: 1) 2;2)5;3) 1;4) 3;5) 4;
27. BBIUMCIHTD, IEPEXO0IS K MOJIIPHBIM KOOPIUHATAM
12 p———
T B
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Dy x* 4yt 21 x20 y20
Otset: 1) 2;2)5;3) 1;4) 3;5) 4;

28. BeIunuciuTh, nepexois K MOJIIPHbIM KOOpJAUHATAM

24
_ff (1-{3’-2 _|.P-2 a8
T B

x*tvral; x=0
Otser: 1)2;2)5;3)1;4)3;5) 4;

29. Beruucnuth, nepexoisi K MOJIIPHBIM KOOpIMHATAM, HHTErpaJl 10 00J1acTH, OTPAaHNYCHHON
3a/laHHBIMH KPUBBIMU

4
L{m
®— 3ty

by P -I-_"LFE — 2= v= =%

OtBet: 1)2;2)5;3)1;4)3;5) 4;

30. Beruucinuth UHTETpall
& ftx - ylds,

rje - otpe3ok npsmoit ot A(0, 0) no B(4,3)

OtBet: 1)2;2)5;3) 1;4)3;5) 4;
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28.
29.
30.

31

32.

33.

34.

35.

Ipunoscenue 7

TunoBble BONPOCHI K IK3aMeHY
OIIK 1 (3nams), OIIK 2(3namu)

Huddepennmanbapie ypaBHEHHS TIEPBOTO MOPSIIKA.

WnTerpupoBanue HEKOTOPHIX THUMOB AU (epeHInanbHbIX YpaBHEHUH IEPBOro HOPSIIKA.
Huddepennmanbapie ypaBHEHHS BBICIINX MOPSIKOB.

Jluneiinble nuddepeHaIbHble YpaBHEHHSI BTOPOrO MOPSJIKAa C TOCTOSHHBIMU K03( du-
UEHTaMH.

Jluneiinble qudQepeHnraibHble YpaBHEHUS 7 — IO MOPAAKa C TOCTOSHHBIMU KO3 pHIu-
EHTaMH.

Mertopn Jlarpanxa (MeToa BapHaluy MPOU3BOJIBHBIX TTOCTOSHHBIX).

Cuctembl TMHEWHBIX AU (EpEeHIINATBEHBIX YPABHEHHHN C MOCTOSIHHBIMEH KO3 duIreHTa-
MH.

beckoHeuHbl psl, €ro CXOAUMOCTb.

HccnenoBanue Ha CXOAMMOCTH PSIZIOB C MOJIOKUTENbHBIMU WieHaMH. [Ipu3Haku cpaBHe-
HUSL.

[Ipusznaku cxogumoctu Jlanambepa u Korm.

NHTerpanbHblid MPU3HAK CXOIUMOCTH.

AbcomoTHas cxoauMocTh. Teopema JleiOuia o cXOAMMOCTH 3HAKOYEPEAYIOMIUXCS Psi-
JIOB.

. @yHKUIMOHANBHBIE psiibl. O6IacTh CXOAUMOCTH.
14.
15.
16.
17.
18.
19.
20.

[TpaBuiibHaAs CXOOUMOCTD (DYHKIIMOHATBHBIX PSJIOB.

Crenennsie psasl. UHTEpBaN u painyc CXOIUMOCTH.

Psn Teitnopa.

NurerpupoBanue auddepeHnnanbHbpIX YPaBHEHHA ¢ TTOMOIIBIO CTETIEHHBIX PSIIOB.
[TpunoxkeHus: CTENEHHBIX PSAAOB K MPUOIUKEHHBIM BBIUYUCICHUSM.

Psiipl ¢ KOMITJIEKCHBIMU YJIEHAMM.

Psanabr @ypre.

. Murerpan ®@ypse.
22.
23.
24.
25.
26.
27.

Cxangpuoe nosne. [TponzBoaHasi mo HarpaBJICHUIO.

I'panueHT cKaJIApHOTO MOJIA.

BekropHoe nose. [ToTok BEKTOPHOTO OISl YEpe3 MOBEPXHOCTb.

ITognpocrpaHcTBa.

DneMeHTbl KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHUS, COUETaHUsI.

Knaccuueckoe ompeneneHre BEpOSTHOCTH, ClydailHble COOBITHS, 3JI€MEHTapHbIE MCXO-
JIbl, CBOMCTBA KJIACCUYECKOM BEPOATHOCTH.

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMa CliosKeHHsI BEpOSTHOCTEH.

3aBUCHMBIE U HE3aBUCUMBIC COOBITHI. TeopemMa YMHOKEHHUS BEPOSTHOCTEH.

YcnoBHast BeposTHOCTh. Teopema o hopMyJie MoNHOM BepossTHOCTH, (hopMyJbl baiieca.

. [lonsaTHe pacnpeneneHus BEPOSITHOCTEH ClIydyalHbIX cOObITHH. CXxeMa HE3aBUCHUMBIX HC-

neiTanuil. opmyita bepryun.

Cry4aifHble BEJIMUMHBL: onpeieieHue, QyHKINS paclpeesICHHs] CIIydaifHOW BETMYUHBI 1
€€ CBOMCTBA, HE3aBUCUMBIE CIIy4YailHbIE BEJIUYUHBI.

OrnpeneneHnst YUCIOBBIX XapaKTEPUCTUK JAMCKPETHBIX M HEIPEPBIBHBIX CIyYalHBIX Be-
JUYUH: MAaTEMaTUYeCKOe OXUJaHUE, AUCHEepPCHUs, MOJla, MEIWaHa, LEHTpaJbHbIE H
HayaJbHbIE MOMEHTHI.

CBolicTBa MaTeMaTH4eCKOro0 OKUIAHUS U JUCIEPCUU TUCKPETHON CIydyallHOW BEIMYU-
HBI.

bunomuanbHOe pacripezesieHe, BBIYUCICHUE MAaTEMAaTUUECKOTO OKUIAHUS U IUCTIEPCUU
OMHOMHHAIBHOTO PACIIPEACICHHON CITy4YalHON BEJTUYHHBI.
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36.

37.

38.

39.
40.

41.

42.

I'eomerpuueckoe pacnpenenenue. Pacnpenenenue Ilyaccona. BeluucieHne OCHOBHBIX
YUCJIOBBIX XAPAKTEPUCTHUK 3THX PACIPEICICHUN.

HenpepeiBHble citydaiiHble BEIMYMHBL. BblUKMCIEHHME MAaTEMaTH4ECKOrO0 OXXKHMJIAHUS U
JUCIIEPCUU JJI1 PABHOMEPHO U HOPMAJIbHO PACIIPEAEIICHHBIX CITyYaiHbIX BEJIUYHH.
DyHKIHUA paclpeesIeHUs] HEIIPEPBIBHOM CIIy4aliHOU BEJIMYUHBI U ee cBoKcTBa. DyHKIusA
IUIOTHOCTH pacnpeneneHus. Mona, mequana. HayanbHble U IEHTPAIbHBIE MOMEHTBHI.
[TonsaTue 0 3aK0HE OONBIINX YHUCEIL.

OcHOBHbIE TIOHATHS MAaTEMaTHUYECKON CTATUCTUKU: FeHepaibHasi COBOKYMHOCTh, BHIOOP-
Ka, BBIOOPOYHbIE XapaKTepucTUk. Metonabl oTOOpa.

CratucTuyeckre OLEHKH M UX CBOMCTBA: HECMEIIEHHOCTb, 3()(PEKTUBHOCTh U COCTOS-
TEJIbHOCTD.

[IpeacraBnenue craTucTUUeCKuX NaHHbIX. [lonuron yacrtor. ['mcrorpamma.
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Ipunooicenue 8

Tunosblie 3a1aHus 11 KOHTPOJIBLHOMH padoThl Ne3
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emun)

Bapuanr 1

3aganue 1
Haiitu obmiee pemenue nuddepeHmanb-HOro ypaBHeHUS

xy' =y ln(lj :
X
3ajmanue 2

Haiitu oOmmiee pemenue nuddepeHInaibHOr0 ypaBHEHHS:
y"+y'tgx =sin2x.
3aznanue 3
Haiiti yacTHOe pemenne nuddepenmatsHoro ypasaenns )" + 4y = e™, YAOBJIETBO-
psiomee HauanbHbeM yenosusim: V(0) =0, »'(0)=0.
3ananue 4
Pemmts muddepennmanbHoe ypaBHEHHE METOI0OM BapHaIUy POU3BOIBHOM MTOCTOSTHHOM
y'+4y' =8ctg2x
3ajaHue 5

Jana cucrema nuHEHHBIX TUdPEpeHIMATBHBIX YPABHEHUH C MMOCTOSTHHBIMHU KO3 HIH-
CHTaMHU:

@—3x+
dr Y
dy

—— =8x+
dr Y

Tpebyetcs: 1) HaliTh o0lee peleHre CUCTEMbI ¢ TIOMOIIBI0 XapaKTePUCTUUECKOr0 ypaBHEHHUS;
2) 3ammcaTth JaHHYIO CUCTEMY H €€ peleHre B MaTpUIHOH (hopme.

3amanue 6
HccnenoBaTh CX0IMMOCTh YUCIIOBOTO psija:
i 1
S n+1) -1
3amanue 7
HccnenoBaTh CXOIUMOCTh 3HAKOTIEPEMEHHOTO Psifa:
00 (_1)I’l—1 . n|
3amanue 8

Haiitn HHTCPBAJI CXOAUMOCTHU CTCIICHHOI'O psAAa U UCCICAOBATH CXOAUMOCTb Ha KOHIAX
HHTCPpBAJIa CXOAUMOCTU:

2n)!
!

nl’l

ni(

3amanue 9
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HaiiTi Tpu TIEPBBIX, OTIIMYHBIX OT HyJIsl YWIEHA PA3JIOKEHUS B CTENEHHON PSl pELICHHUs!
¥y = y(x) muddepennmansioro ypasuenus ' = Y+ ), yIOBICTBOPSIOWEr0 HAYAIBHOMY
ycnosuto y(0)=3.
3ananue 10

wT—X
Pasnoxuts Qynkumio f(x) = - B psn @ypoe Ha unrepsane (—7; 7).

3aganue 11
B nmaptuun u3 10 uznenuit 2 6pakoBanHbix. Hayran BeiOupator 3 uznenus. Onpenenursb

BEPOSITHOCTH TOTO, UTO CPENIU ITUX M3JeNnil OyIeT XoTsi Obl OTHO OpaKOBaHHOE.

3aganme 12
Jlist curHanmu3ary 00 aBapuu yCTaHOBJICHBI TPH HE3aBUCUMO Pa0OTAOIINX YCTPOUCTBA.

BepostHOCTh TOTO, UTO TIpU aBapuu cpaboTaet mepBoe ycrpoiictBo paBHa 0,9, BTopoe — 0,95,
Tperbe — 0,85. Hailtu BeposSITHOCTh TOTO, UTO MpU aBapuH cpabOTAET: a) TOJIBKO OJHO YCTpOii-
CTBO; 0) TOJIBKO JiBa YCTPONCTBA; B) BCE TPH YCTPOUCTBA.
3aganue 13

JluckperHast ciydaiinasi BenuunHa X MOXKET HPUHAMATh TOJIBKO JBA 3HAYCHHS: X, U
X,, mpudeM X, < X,. M3BectHsl Beposithocts p, = 0,9 Bo3MOXHOrO 3Ha4YeHus X, MaTreMaTu-
yeckoe oxunanne M (x) = 3,1 u qucnepcus D(x) = 0,09 . Haiitu 3akon pacnpeenenus 3Toi

CIIy4ailHOM BEJINYMHBI.
3ananue 14
0,x<2

X
Cny4aiinas BemvMuMHa X 3a1ana GyHKmuen pacnpenenenus F(x) = < 5 I, 2<x<4.

I, x>4

Haiitn mioTHOCTH pacnpenesieHus: BEPOSITHOCTE, MATEMAaTUYECKOE OKHIAHUE M JIHCIEPCHIO
CIIy4ailHOM BEJINYMHBI.

3amanme 15
HM3BecTHB MaTeMAaTHYECKOe OXHMAaHue d = O M cpenHee KBaIpaTHMYECKOE OTKIOHEHHUE

O =3 HOpMAIbHO PACIPEEITICHHON CiTy4YaliHOl BenuuuHbl x. HallTh BEPOSTHOCTH MOnagaHus
3TOM Benmuunbl B uatepBan (2;11).

3ajmanue 16
0,6 04
3ajana mMarpuua P1 = 07 03 BEpOSITHOCTEN nepexoia uenu MapkoBa U3 COCTOS-
9 9

uust 1 (i =1,2)B cocrostane j (j =1,2) 3a ogun war. Haiitu matpuiy P, nmepexozna u3 cocto-

SIHUSA 1 B COCTOSIHUE j 3a JIBA L11ara.
3ananue 17

HaiiTn noBepHUTEIbHBIA MHTEPBAJ I OLEHKH MATEMATHYECKOTO OKUAAHHS HOPMAIbHO-
ro pacrnpejenenus ¢ Hajaexnoctbio 0,95, 3Has BHIOOPOUHYO cpenHow X = 75,13, o6beMm BbI-
copku 1 =100 u cpennee kBagparnueckoe orkiaonenne o = 10.

3aganue 18
Jana tabnuiia pacrpeaeneHus: BEpOSATHOCTEN ABYMEPHOM CIy4ailHON BETHUMHBI (f , 77) :

E\p -1 0 1
0 0,1 0,2 0,3
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1 [ o [ o2 | 02 |

Haittn M (&), M (1), M (S1), D(5), D(17), D(S7) -

Bapmuanr 2
3ananue 1
Haiitu obmiee pemenne nudpepeHInanIsHOro ypaBHeHUS:
xy'+y=3.
3ajnanue 2
Haiitu obmiee pemenne nudpepeHInanIbsHOro ypaBHeHUS:

y”+ ly! — xZ )
X
3amanue 3

HaiiTi yacTHOe pemrenne nuddepeHnuansHoro ypapaenns Y — 2y +5y = xe™, yao-

BieTBopstontee HadanbhbiM yeraosuam: y(0) =1, '(0)=0.

3ananue 4
Pemmnts mudepennmanbHoe ypaBHEHHE METOI0OM BapHaIUy POU3BOIBHOM MTOCTOSTHHOM

yﬂ + 2y! + y — L
xe*
3amanue 5
Jlana cucrema JMHEHHBIX AU (EepeHIMAIBHBIX YPABHEHUH ¢ MOCTOSIHHBIMUA KO3 duIu-
CHTAMM.

dx
—=06x+3
dt Y
dy

- 8x-5
dt Y

Tpebyetcs: 1) HaiiTu oOIIee pelieHre CUCTEMbI C TIOMOIIbIO XapaKTEPUCTUUECKOIO YPaBHEHUS;
2) 3amucarh IJaHHYIO CUCTEMY U €€ peIlieHHe B MAaTPUYHOH (opme.

3amanue 6
HccnenoBaTh CXOIUMOCTh YHCIOBOTO Psija:
>
n=1 (2]’1)'
3amanue 7

HMccnenoBaTh CXOAUMOCTD 3HAKOIICPEMCHHOI'O psAJa:

>y
n=2

Inn

3amanue 8
HaiiTu nHTEpBaJI CXOAMMOCTH CTEIICHHOTO Psijia U MCCIIE0BATh CXOJUMOCTh Ha KOHIIAX

HHTCPpBAJIa CXOAUMOCTU:

2"n!

3amanue 9
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HaiiTu Tpu mepBbIX, OTJIMYHBIX OT HyJIs 4leHA Pa3loKeHUs B CTEHNEHHOH psj pelieHus
! )
y = y(x) mupdepenunansuoro ypasuenuss ) =2e’ — X)), yIOBIETBOPSIONIETO HAYAILHOMY

ycnosuio 1(0) =0.

3ananue 10
Paznoxure Gynkumo f(x) = ‘x‘ +1 B psan ®ypre na unreppane (—1;1).

3amanue 11
B smuke nmeercs 20 neranel, cpenu Kotopbix 15 oxpamennbsix. Haynauy n3Biedenst 4

JCTalin. Haiitu BEPOATHOCTD TOT'O, UTO U3BJICUCHHBIC ACTAIN OKAXKXYTCA OKpalllICHHBIMH.

3aganue 12
BeposiTHOCTh HacTyTUIEHHs] COOBITHSI B KQXKJIOM M3 OJIMHAKOBBIX HE3aBUCHMBIX UCIBITA-

Huit paBHa 0,02. HaliTi BeposiTHOCT TOTO, 4TO B 50 HCTIBITAHUSIX COOBITHE HACTYNHUT 5 pas.
3aganue 13

JluckpeTHast ciydaiiHas BeqMuuHa X MOXET [PUHUMATH TOJIBKO [Ba 3HAYCHWS: X, U
X,, npudeM X, < Xx,. U3Becrusl Beposithocts p, = 0,9 Bo3MokHOTrO 3HaUeHMs X, , MaTeMaTH-
ueckoe oxumanne M (x)=2,2 u mucmepcus D(x) =0,36. Haiitu 3akon pacnpenenenus

ATOM CIyYailHON BEJTUYUHBI.

3aganue 14
CrnyyaifHasi BelIMYHMHA X 3a/1aHa (PyHKIIMEH paciipeeieHus

0, x<0
2
x v ~
F(x)=<—, 0<x<3. Haiitu IWIOTHOCTb pactpe/ieJeHUs BEPOATHOCTEH, MATEMATHIECKOE

Lx>3

0KUJAHWE U TUCTIEPCUIO CIIyYaHHOW BEJIMYHMHBI.

3amanue 15
3BeCTHBI MAaTEMaTHYECKOE OXKMIAHHE d =D M CpPeJHEe KBaJAPaTHYECKOE OTKIOHEHHUE

o0 =1 nopmanbHO pacnpeleneHHON COydYaliHOM BenuuuHbl X. HaliTh BEpPOATHOCTDH MOINAJaHuUs
stoii Besmunnbl B uatepsan (1;12).

3amanne 16
0,6 0,4
3ajana marpuia P1 = 08 0.2 BEPOSITHOCTEH nepexoa nenu MapkoBa U3 coCTos-
b 9

uust 1 (i =1,2)B cocrostane j (j =1,2) 3a ogun war. Haiitu matpuy P, nepexozna u3 cocto-

SIHUA [ B COCTOSIHUE j 3a JBa L1ara.

3amanme 17
Haittu noBeputenbHbI MHTEPBAN ISl OUEHKH MAaTEMAaTHYECKOIO OKUIAHUS HOPMAJIbHO-

ro pacrpeeNieHus ¢ HagaexkHocTeio 0,95, 3Has BRIOOpOUHYIO cpennio X = 75,12, o6bem BbI-
oopku 1 =121 u cpennee xkBagpatnaeckoe otknonenne o =11.

3amanue 8
Jlana Tabnuia pacrpeeneHus BEPOITHOCTEN IBYMEPHOU ciydaiinoi Bemmuunst (&,77)
E\nm -1 0 1
0 0,1 0,3 0
1 0,2 0,2 0,2

Haiitu M (5), M (), M (c17), D(5), D(17), D(S77) -




Ipunooicenue 9

TunoBOM KOMILJIEKT 3aJaHUM 1J1sl TeCTOB
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

1. Jluddepenimansueie ypapHeHus F(x,y,y",y",...,y™)=0 Ha3sBaercs:

OtBert: 1)ypaBHEHHS C YaCTHBIMU ITPOU3BOIHBIMU,
2)00bIKHOBEHHBIMU T (hepeHIInaIbHBIMU YPaBHEHUSIMH [-0r0 mopsiika
3)00bIKHOBEHHBIMHU AH(depeH N ATbHBIMHA YPABHEHUSMH N-0r0 MOPS/IKA;
4)ypaBHEHHsI C YACTHBIMU MPOU3BOJAHBIMU N-OTO MOPSJIKA.

2. OpgHopoaHoe nuddepeHanbsHoe ypaBHeHre [-ro nopska pemaercs myTeM MoICTaHOB-
KU:

Oteer: ) ¥=UV;2) v =¥ - x; 3)F=E; 4)F=f}-

3. Hduddepenumanproe ypaBHeHHE [-ro mopsiaka Ha3bIBa€TCs JIMHEHHBIM, €CIIN
Otset: 1)oHO UMeeT BUJ % = Flx;¥]) , rae flx, ¥)- GyHKIMS HYIEBOTO H3MEPCHHS;
2) ono umeet Bug M(x, vids + N(x wldy = O, roe M{x, ¥)u N{x,¥) — Qynxuns on-
HOT'O U3MEPCHUS;
3) ono uMeer BUI % +Px]-v=Q(x)

4. VYpasuenue bepHyim umeer BUA:

Otger: l)_i LP(x]-v=100x)-"
2) L+ Plal= Q) ¥™
3) &Lt Plx)x = Q).
5. JIuHeHOe ypaBHEHUE NIEPBOT0 NOPsAIKa PEIIAETCs IIyTEM IIOICTAHOBKHU:

OrtBer: 1) F=x-U 2) F—=§9 3)1}' =%’ i)_:!r = [J .E=
6. YpaBuenue bepHyiuu pemaercs myTeM rmoACTaHOBKHU:

Otger: 1) Fp=x-H; 2) F=§§ Nu=0- -V 4)3;=£

28

7. Urobbl mudepennuansoe ypasuenue Mix, ¥ldx + M(x,¥)dy = O npeacrasnsio co-
001 ypaBHeHME B NOJHBIX AU depeHnnanax, Hy>KHO, 4TOObI OBUIO BBIIIOJIHEHO YCIIOBHE:

Orper: 1) 2% = 8. o) & _ 8 . 3)

L N
dx &’ Ay de ’

dx 2z’ ) Bxm By

8. Juddepermpansaoe ypasrenue ¥+ + a, ¥ 5™ 4+ a, p 3204, +a_y = f(x) nassiact-
ca

Ortsert: 1) TMHEHHBIM HEOTHOPOAHLIM
2) OAHOPOAHBIM N-TO MOPSIKA;
3)HeNMHEWHBIM HEOAHOPOIHBIM N-TO MOPSJIKA;
4)TMHEWHBIM OJTHOPOJHBIM N-TO TOPSIKA.
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9. Jlubdbepenumansroe ypapaenne ¥ +a, ¥ 4. +a,y + a,y = 0 HaspBacTCs

Otger: 1) TMHEHHBIM HEOAHOPOIHBIM;
2) OHOPOAHBIM N-TO TOPSJIKA;
3) HeNnMHEHHBIM HEOTHOPOJIHBIM N-TO MOPSIKA;
4) TMHEHHBIM 0JJHOPOJIHBIM N-I'0 MOPSAKA.
10. Ecin muddepeHnnanbHoe ypaBHEHHE F 4+ @4 F + 2, % = ( HMeeT [Ba YaCTHBIX PELICHUS

¥ ¥y, TO

Ortset: 1) ¥ + ¥ Grdem, €,y + C,¥, He Oyler peleHueM;

Dy v low, + L v, OYIVT penieHusvu;

3) €y + €55 Oyner, a ¥y + ¥y He OyJeT penieHuAME

4) ¥, 4+ u €137 + €3F; MOTYT ObITh, @ MOTYT U HE OBITh PEIICHUSIMH.

11. Ecnm ¥ + ¥» - ABa TMHEHHO HE3aBUCHMBIX penieHus AuddepeHnnanbHoro ypaBHEHHS

¥ 4+a,¥ +a,¥= @, To obllee pelenye Toro ypaBHeHus Oy et
Otser: 1) €473 + €a¥a; 2) a +3a; 3) S0/ 0 4) @957 4 Cua

12. OnHOpOAHOE JIMHEHHOE YPABHEHHE C TIOCTOSTHHBIMU KO3 UITUCHTAMH

y"'+ay +a,y =0 uMeeT XapaKTepUCTUIECKOE ypaBHEHHE BU/IA!

Otser: k> +ak+a,y=0; 2)k" +ak +a,k=0;
)y +ak+a,=0; NDk’+ak+a,=0,

13. XapakTepucTuueckoe ypaBHeHue nupdepeHuaibHoro ypasuenus y" +a,y +a,y =0

MMEeT JBa Pa3InYHbIX ACUCTBUTEIBHBIX KOpHA K1 1 k2. Torna obiee pemienue 3Toro
ypaBHEHUs OyJeT:

Otger: 1) Cie"™ + C,e™*; 2) C, cosk,x + C, sink,x; 3)e"™ +e""; 4)Ce"" - Ce".

14. XapakTepucTuueckoe ypaBHeHue nupdepeHuaibHoro ypasuenus y" +a,y +a,y =0
UMEEeT KOMIUICKCHbIE KOpHH k, = +iff u k, =a —iff. Toraa obmee pemenue qudde-

PEHLIMAIBHOTO ypaBHEHUS OyJeT:

Otger: 1)e”™ (C, cosax + C, sinax); 2)C, cos fx+C,sinax;
_3)e™(C, cos fx+ C,sin fx); 4)C,e™ +C,e™.

15. Xapakrepuctuueckoe ypaBHeHHE TU(PepeHIINaTIbHOTO YPaBHEHUS

y" +a,y +a,y=0umeer apa onunakosbix ki-k2. Torma obuiee pemenue auddepeHy-

aJIbHOTO ypaBHEHHUs OyJeT:

Otger: 1) C,e" + C,e""; 2)C, cosk,x+C,sink,x
3)e"(C, cosk,x+C,sink,x); 4C,e"" +C, -x-e"",

16. XapakrepucTuyeckoe ypaBHEHHE HEOJHOPOIHOTO JINHEMHOIO ypaBHe-

Hus y" +a,y +a,y =P, (x) e“ umeeT kopHu ki1 k2 He paBHbIE a. YKaKHTE, KAKOE 3TO

peUICHUueC:

Otsert: 1) oOmiee; 2)yacTHoe.
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17. XapakTepucTuyecKkoe ypaBHEHHE HEOJHOPOJHOTO JIMHEMHOIO ypaBHe-

Hus y" +a,y +a,y =P, (x) e” umeer kopHu ki1 k2 He paBHbIE a. YKaKHTE, BUJI €TO

peLICHUs:

Otser: DO, (x)e“:12)0, (x)(C,e™ +C,e"™); 3)0, (x)-x"-e“,r£0;

4)Q, (x)e” (C,e"™ +C,e")
18. XapakTepucTuuecKkoe ypaBHEHHE HEOJHOPOIHOTO JIMHEHHOTO YpaBHEHUS

y'+a,y +a,y=P,(x) e” umeer kopuu ki u ka. Unciio a paBHO XOTst ObI OIHOMY KOP-

HIO XapaKTePUCTUUYECKOT0 YpaBHEHUS. Y KaKUTE, KAKOE 3TO pEIICHUE:

Ortgert: 1) obmiee; 2) yacTHoeE.

19. XapakrepucTruieckoe ypaBHEHUE HEOJHOPOIHOIO JIMHEHHOTO YpaBHe-

i y" +a,y +a,y =P, (x) e“ umeer kopuu ki u k2. Unciio a paBHO XOTst ObI OZTHOMY

KOPHIO XapaKTEPUCTUYECKOTO YPABHEHHUS. Y KaXKUTE, BUJ €r0 PELICHHUS:
Otget: 1)Q, (x)e™; 2)Q0, (x)(C,e"™ +Cre*™); 30, (x)-x"-e™ 3 H)Q, (x)e™ (C,e" +C,e"").

=2 = f1(2)1)2, ..., )
dym
T
OtBert: 1) xanonnyeckou [-oro nmopsiaxa;

2) HopManbHo# I-oro mopsiaka;

3) HOpMAJILHOIi N-0T'0 MOPSI/IKA;

4)KaHOHUYECKOU N-0ro MopsIKa.

21. HopmanbHas cuctemMa n ypaBHEHUH MOXKET ObITh CBEJICHA!

Otger: 1) k auddepeHuranbHOMy ypaBHEHHUIO J1I000T0 MOpsAKa;

2) x qudepeHnnanbHOMY YPaBHEHHUIO C TOCTOSTHHBIME KO3 (OUIIEHTaMH;

3) mnddepeHINATLHOMY YPABHEHUIO /7 -0I'0 HOPSAIAKA.

20. Cucrema Ha3bIBAETCS

= fre(x,00,32, o d0)
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Ipunoowcenue 10

TunoBble BONPOCHI K 3a4€Ty
OIIK 1 (3nams), OIIK 2(3namu)

1. JlekapTOBBI MPAMOYTOJIbHBIE KOOPAHUHATHI.

2.JleneHue OTpe3Ka B JaHHOM OTHOILIEHUHU.

3. Tlpsimas muHssA. YTI0BOM KO3 (UIIMEHT MPSMOH.
4.Tlpsimast, 3a1aHHast ABYMSI TOUKAMH.

5.HopmanbsHoe ypaBHEeHHE. PaccTOsIHUE TOUKU OT MPSIMOM.
6.Ilepeceuenne AByX NpsSMBIX.

7. OKpY>KHOCTb.

8. Duric.

9.T'unep6oia.

10.
11.
12.

13

20.
21.
22.

23.
24,
25.
26.
27.
28.
. Coepa.
30.
31.
32.
33.
34.
. TpuroHomeTpuveckas 1 mokaszaresbHasi popMa KOMIUIEKCHOTO YHCIIA.
36.
37.
38.
39.
40.

29

35

41

[Tapa6omna.
[TpeoOpa3oBaHue ypaBHEHUs JUHUM BTOPOIO MOPSIIKA K KAHOHUYECKOMY BU]TY.
[Tonspuas cucrema KOOpAUHAT.

. Matrpuiisl. CBOKCTBA MaTpHIL.
14.
15.
16.
17.
18.
19.

Omnpenenurenu 11, 111 u Beicinx nopsakos. CBOWCTBA ONPEAEIUTENEH.

OO6parHas maTpuIia.

[IpaBuno Kpamepa.

JIuneliHas 3aBUCMMOCTD U HE3aBHCUMOCTb BEKTOPOB.

Panr maTpuup!.

CucreMbl TUHEUHBIX ypaBHEHHI. KpuTepun COBMECTHOCTH U HECOBMECTHOCTH, OIpE/Ie-
JIEHHOCTHU Y HEONPEJEIEHHOCTH.

BekTopHOE n-MepHOE IPOCTPAHCTBO BEKTOPOB.

[lepexon k HOBOI1 cucTeME KOOPAMHAT.

CobcTBeHHbIE 3HaYEHUS] U COOCTBEHHBIE BEKTOPHI MaTPHUIIbl. XapaKTepUCTUYECKOE ypaB-
HEHHE.

Matpwuiia JMHEHHOTO MpeoOpa3oBaHusl B HOBOM 0a3uce. JlnaroHanu3anuys MaTpuil.
CkanspHoe mpou3BeieHre BeKTopoB. [Ipoekius BekTopa Ha och. PaboTta cuibl.
BektopHoe npousBeieHre BEKTOPOB. MOMEHT CHUIIBI.

CMmelaHHOE IPOU3BEIEHNUE BEKTOPOB.

ITnockocts. Ee ypaBHeHue.

[Ipsimast muHMA.

[unuHapuyecKue NOBEPXHOCTH.

[ToBepxHOCTH BpallieHUS.

[ToBepxHOCTH BTOPOTO NOpPSAKA.

KomruiekcHbie uncia u 1eWCTBHs HaJl HUMH B aJireOpandeckoit popme.
CornpsixeHHble uncina. ['eomerpudeckas HHTEpIpeTarus.

®opmyaa Dinepa. 3BiedueHne KopHel n-0il CTEeNeHu.

UucnoBas nocineoBaTesibHOCTh. [Ipeaen 4ncioBoil mociie1oBaTeibHOCTH.
[Ipenen ¢pynkmn. 3ameyaTeNbHbBIC MPEACIHI.

BeckoHeuHO Majble, 06CKOHEUYHO OOJIbIINE BEIUYHNHBI, UX CBOMCTBA.
DOKBUBAJICHTHBIC (DYHKIIHH.

. HempeppiBHOCTD (hyHKIIMU B TOUKE, HA HHTEPBAJIC U Ha OTPE3KE.
42.

Pa3pbiBbI pyHKIIUMM U UX BUABIL.
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Ipunoowcenue 11

Tunosble 3a1aHUA /I KOHTPOJIbHOH padoThl Nel
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emun)

Bapuanr 1
3aganue 1.
JlaHa cucteMa JTMHEMHBIX ypaBHEHUH
XitxX,~x:= b

8x,t3x,76x,=2,
Axtx,73x,=3

Jloka3athk €€ COBMECTHOCTh M pelIuTh ABYyMs criocobamu: 1) Metogom ["aycca; 2) cpenctBamu
MaTPUYHOTO UCUYHCIICHHUSI.

3ajanue 2.

Hanst Bexktops! a(1; -2; 3), b(4; 7; 2), ¢(6; 4; 2) u d(14; 18; 6)B HekoTopom Oasuce. [Toka3aTs,
YTO BEKTOPHI 4, B, ¢ 00pa3yoT 0a3uc, u HAWTH KOOpAMHATHI BekTopa d B 3TOM 0azuce.
3ajganue 3.

JlaHbl KOOPAMHATHI BepUIMHBI TUpaMubl A14243A44: A1(6; 6;5), A2(4;9;5), A3(4; 6; 11), A4
(6;9;3).

Haiitu:1)nnmuny pebpa A142; 2)yron mexay pedpamu 4142 n A1A4; 3)yron mexay pedpom A1A4
U rpanblo A1A42A3; 4)rnomans rpanu A142A4s3; 5)o6beM nupamubl; 6)ypaBHeHUe NpsiMoit 4142
7)ypaBHeHue iockocT A1A2A3; 8)ypaBHEHUE BBICOTHI, OMYIIEHHOM U3 BEpIINHBI A4 HA TPaHb
A1A42A3. Cnenatb 4epTex.

3ajnanue 4.

Jansl aBe BepunHbl A (2; -2) u B (3;-1) u Touka P(1; 0) nepeceyenust MeiuaH TpeyrojbHUKa
ABC. CocTaBuTh ypaBHEHHUE BBICOTHI TPEYTOJILHUKA, IPOBEJCHHON Yepe3 TpeThio Bepiuny C.
Crnenatpb yeprex.

3ajaHue 5.

CocTaBUTh YpaBHEHUE U IOCTPOUTH JIMHUIO, KAXKIasi TOUYKA KOTOPOH OAMHAKOBO yaleHa OT
touku A (0; 2) u ot ipsimo y — 4 = 0.

3ajganue 6.

10
-

JTMHYSA 3271aHa pABHEHHEM B TIONAPHOH cHCTeMe KoopauHat 2+ COS?

TpeGyeTcs: 1 )IOCTPOUTS IMHUIO 110 TOUKAM, HauuHas oT ¥ = 0 0 9 = 27 y npunasas ¥ 3naue-
T

HUS Yepe3 MPOMEKYTOK 8. 2)HaliTu ypaBHEHHUE TaHHOW JIMHUH B IEKAPTOBON MPSIMOYTOJIbHOMN
CHUCTEME KOOPJMHAT, Y KOTOPOIl Ha4asio COBMAAAET C MOJIFOCOM, a MOJIOKUTEIbHAs TOJIYyOCh
abcimce — ¢ MONIIPHON OChIO; 3)M0 YPaBHEHUIO B JIEKAPTOBON MPSIMOYTOJILHOM crcTeMe KOOpIH-
HAT OMPEEIUTh, KaKasi 3TO JIMHHUS.

3amanue 7.

JlaHbl 1Ba TMHEHWHBIX MPE0Opa30BaHUS:
/I

/ /

X =4x+3x,t8x, X =X t8x, 72Xy
/ " / / /
x2:6x1+9x2+x3’ x2 —_4x1+3x2+2x3,

1/ / / /

X;=2x, T X, 8 x5 X; =3x8 x, T3 x5

CpencTBaMH MaTPHYHOTO HCUMCIIEHHUs HAlTH IpeobpasoBanue, Bripaxaromee X1, X2, x3 uepes

X1, X2, X3.

3amanue 8.
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Haiitu coOcTBeHHBIE 3HAYCHHS M COOCTBEHHBIE BEKTOPBI TMHEHHOTO TIpeoOpa3oBaHus, 3aJaHHO-
r0 B HEKOTOPOM 0a3uce MaTpuiieii A.

7 0 0
10 -19 10
A=L" 12 -24 13
3aganue 9.
Haiiti npenensl pyHkmu, He MONB3YsICh MpaBuiioM Jlomurans.
limx—Zx2 +5x* liml—cos6x
a)"* 2 4+3x2 +x* B) *201—cos2x
13 1 oy im (x=5)In(x ~3)~Inx]

6) *° X+ x°

3aganue 10.

Hano xomruiekcHoe uncio z =4 / (1-i V3 ). TpeOyetcs 1) 3anucarp yucino z B anredpau-
4eCKOil ¥ TPUTOHOMETpHYEcKoi (opmax; 2) HaliTH Bce KOPHU ypaBHeHUs w+z =0.

Bapuant 2

3ajganue 1.
Jlana cucreMa JTMHEHHBIX YPAaBHEHUN

X1_4X2_2.X3 =-3,
3X1+Xz+X3 =5,

3%,73x,"6x;,=-9

Jlokasath €€ COBMECTHOCTh U PEIINTH ABYMs criocobamu: 1) Merogom ["aycca; 2) cpencrBamu
MaTPUYHOTO UCYHUCIICHUSI.

3ajanue 2.

Hanst BexkTops! a (1;4;3),b(6;8;5),c(3;1;4),d(21; 18; 33) B HeKoTopoM Oa3uce. [Tokasars,
YTO BEKTOPHI 4, B, ¢ 00pa3yroT 0as3uc, U HAWTU KOOPAMHATHI BekTopa d B 3TOM Oasuce.

3amanue 3.

Jlanbl KoopAMHATHI BepIMHbI TupaMuasl 41424344 A1(7;2;2), A2(5;7; 7), A3(5; 35 1), A4 (2;
3; 7).

Hatitu: 1)amuny pedpa A1A42; 2)yron mexnay peopavmu A1 A2 n A1A4; 3)yron mexay pedpom A1Aa
U rpanbio A1A2A43; 4)mnomans rpanu A1A2A4s3; 5)o0bem nupaMupl; 6)ypaBHeHUE psiMont A1A2
7)ypaBHeHue miockoct A;A2A43; 8)ypaBHEHHE BBICOTHI, ONMYIIIEHHOW W3 BEPIIUHBI A4 HA TPaHb
A1A2A3. Cnenatb 4epTex.

3ananue 4.

Jlanbl ypaBHEHHUS IBYX BBICOT TpeYroyibHUKa X +y =4 u y = 2X 1 ogHa u3 ero sepiuH A (0; 2).
CocTaBuTh ypaBHeHUsI TpeyrojibHuKa. Caenarh 4epTex.

3amanue 5.

CocTaBuTh ypaBHEHHE U TOCTPOUTD JIUHUIO, KaXKJasi TOUKA KOTOPOU PaBHOOTCTOUT OT OCH Op-
JIMHAT M OT OKPYKHOCTH X*+ y* = 4X.

3ameuanue. HamoMHuuM, 9To paccTositHue ot TOUkd A 10 purypsl @ npuHUMAETCs HAUMEHBIIEe
U3 PACCTOSHUIN MeX 1y TOUKOi A u Toukamu ¢purypsl O.

3amanue 6.
3

r=————
. 1-2cose
JIunus 3a1aHa ypaBHEHUEM B MOJISIPHOM CUCTEME KOOPIUHAT
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o =2r

Tpebyercs: 1 )IOCTPOUTH JIMHKUIO 110 TOYKaM, HaduHas ot ¢ — 0110 v npunasas @ snaue-
Yy s

T

HUS 4€pe3 IPOMEKYTOK 8 ; 2)naiitn ypaBHEHUE JAHHOU JIMHUU B IEKAPTOBOH IPSIMOYTOJILHON
CUCTEME KOOPJIMHAT, y KOTOPOM Ha4aja0 COBIANAET C IOIIOCOM, a MOJIOKUTEIbHASA TOIy0Ch
abcuucce — ¢ MOJSIPHOM 0ChI0; 3)I10 YPaBHEHHIO B IEKAPTOBON MPSAMOYTOJILHOW CUCTEME KOOPIH-
HaT OIIPENIEIUTh, KaKasi 9TO JIMHUS.

3aganue 7.
JlaHbl 1Ba TUHEHWHBIX MPE0Opa30BaHUS:
I . 4 / 5 / 3 /
X1:.X1_3)C2+4X3a X1~ .X1+ X272 Xy
/ / / /
X =22+ X5 X2 =X T X Xy
/ / /
X =3xS, T X X3 :7X1+4X3'

", x5 uepes

CpeicTBaMK MaTPUYHOTO HCUMCIIEHMS HAWTH TIpeoOpa3oBanue, BrIpakatomee X1, X
X1, X2, X3.

3amanue 8.

Haiitu coOcTBeHHBIE 3HAYCHUS 1 COOCTBEHHBIE BEKTOPBI TMHEHHOTO TIPpeoOpa3oBaHus, 3aJaHHO-

T0 B HEKOTOPOM 0a3zuce MaTpuiieii A.

3 I 0
-4 -1 0
A= 4 -8 -2
3aganue 9.
Haiitu npeaens! GyHKIMH, HE TTONIB3YSCh TpaBuiIoM JlomuTas.
2 2%
lime : 3x +1 i€ 2
a) x>0 3x° 4+ x—5 B) x—=0 X2
o V2x 145 lim(7 - 6x)"*
6) x—3 x—3 F)
3aganue 10.

JlaHO KOMIUIEKCHOE Yucio Z = -4 / (\/g - i). TpeOyetcs 1) 3anucats uncno z B anredpa-
MYECKOH U TPUTOHOMETpUUecKoil popMax; 2) HaiiTu Bce KOpHH ypaBHeHHUsS W +Z =0.
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Ipunoowcenue 12

TunoBOM KOMILJIEKT 3aJaHUM 1J1sl TeCTOB
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

1. Marpuna — 3t0
OTBeTHI:

l.mpsiMoyTONBHAS TAOIHIIA YKCEN, 3aKIIIOUCHHAs] B BEPTHUKAIBHBIE CKOOKU — |ajj|, comeprka-
1asi m CTPOK U N CTOJOIIOB;

2. IPSIMOYTOJIbHASI Ta0JUIA YKces, 3aK/JII0YeHHash B CKOOKU BHaA || aij ||,in00 [ai, co-
Aep:Kamasi HeKOTOpPoe YMCJI0 M CTPOKH U N CTOJIOIOB;

3. mpAMoyroyibHas TaOJuIa YHcel, CoAep Kallas n CTPOK U h CTOJOLIOB, 3aKIIOYEHHBIX B
BEPTUKAJIbHbBIE CKOOKH |ajj| M paBHAsE HEKOTOPOMY YHMCITY IOCIIE BBIYHCICHHUS.
2. Matpuua pazmepa 1 xm Ha3bIBa€TCH ................ MaTpHIei - cTOJ010M
3. Matpuna pa3mepa nx1 Ha3bIBaeTCH ................ MaTpHUIEeH - CTPOKOM
4. Ecnu B MaTpuIe YMCIIO CTPOK U YUCIIO CTOJOLIOB COBIAIAaeT, OHA HA3bIBACTCH ... KBA/APATHOM
5. Marpuna A umeer pasmep 5x3, matpuna B umeet pazmep 2x5. Kakoil pazmep umeer maTpuia
C =BxA?
OtBet: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

0 1
6. 10 1 2 0
.1le
PEMHOXHUTH MaTPHIIBI 0 1 o
2
0 1 1 0 1
Otmsersr: 1) |1 31(,2)|0 1 2|,3) 27 4(1 2 OJ
' ’ =5 9) o1 2/
2 3 0 2
1 2 3 4 3 3 -4 -3
2 3 1 2 0 6 1 1
7. Janbl MaTpuiipl A = 1 1 1 1 uB= 5 4 2 1 HaWTH 3JIEMEHT C2,3 MaT-
1 0 -2 -6 2 3 3 2

puubl C = A + B.
Oteer: 1) 23 2)4; 3)6; 4)5; 5) 1.

8. Haiitu E " , Te E — equHUYHAs MaTpuUlla JJI0O0T0 IOopsAKa.
Otser: D E; 2)1; 3)n:1; 4)0; 5)n- E.
9. OnpenenuTens- 3TO
OTBETHI:

l.mpsiMoyroabHas TabauIla YUCEN, 3aKII0OUCHHAss B BEPTUKAIBbHBIE CKOOKH — |ajj|, comepika-
1asi m CTPOK U N CTOJOIIOB;

2. MpAMOYTOJIbHAs TaOJIUIa YMCell, 3aKIF0UYCHHAs B CKOOKM BHIa ||ajj||,in00 [aij], m1ubo (aij)
coJieprKamiasi HEKOTOPOE YKCI0 M CTPOKH U N CTOJIOIOB;

3. npsMoYyroJjibHasg TAa0JMIA YHcesl, COAEPKAIIAA N CTPOK M N CTOJOIOB, 3aKJIIYEH-
HBIX B BePTHKAJbHbIE CKOOKH |aij| 1 pABHASI HEKOTOPOMY YMCJIY MOCJI€ BLIYMCIEHHS.

a, 4ap
10. Onpenenurens BBEIYMCIISIETCS:

a,; a4y
1. arnarz— aziazz;

66



2.aiiaz2i— anaz;
3. anaz+ azaiz;
4. ajjaz— azap.

a+b b

11. BeryuciauTth onpeaenuTens BTOPOro mopsiaKa 4 4
c+

Otsertsl: 1)ac-db, 2) ab-cd, 3) ad-bc, 4) ac+db.

12. Onpenenurtens maTpullbl A paBeH 7. KakoMmy 3Hau€HHIO paBEeH ONpEEeIUTeNb TPAHCTIOHUPO-
BaHHOW MaTpuubl A™?

Otser: 1) 75 2) 1/7; 3) 7% 4)7"2; 5) 1.

13. Onpenenntens o6paTHO Matpuisl A™! pasen 3. KakoMy 3HaueHHIO PaBeH ONpe/eTHTeNb
MaTpuibl A?
Otset: 1)9; 2)1/9; 3)3; 4)1/3; 5) 1.

14. Muropom M;: 1r000TO0 3JIEMEHTA @ji MATPHUIIBI N-TO TOPSIKA Ha3bIBACTCS:
OTBeETHI:

1. marpuna (n-1)-ro nopsinka, moiayyaemasi U3 3JEMEHTOB MCXOAHOM MaTpHIbl ITyTEM BbI-
YEPKUBAHUS CTPOKH U CTOJIOIA, HA IEPECECUCHUH KOTOPBIX HAXOIUTCS SJIEMEHT @i,

2. ompeaeanTeb (n-1)-ro mopsiiKa moJyyaeMblid W3 3J€MEHTOB MCXOAHOH MATPHILI
NyTeM BbIYEPKHBAHNS CTPOKHM M CT0JI0LIA HA NepeceYeHuM KOTOPBLIX HAXOAMTCS 3JIEMEHT

Qiiy
3. onpenenuTesb UCXOJHOM MAaTPHUIIbl, YMHOXKEHHBI HA DJIEMEHT @i
2 3 4
15. B onpenenurene Al=15 -2 1 HalIUTe 3Ha4eHUE MUHOpa M2, 1.
1 2 3

OtBet: 1)2; 2) 3; 3)1; 4)-1; 5)5.

16. Ilpu 3amMeHe BceX CTPOK OMPEAENUTENs COOTBETCTBYIOIIMMHE 10 HOMEPY CTOJIOIIaMH, Ompe-
JICIINTEIb
OTBETHI:

1. MeHseT 3HaK;

2. MPUHUMAET HOBOE YHMCIIOBOE 3HAUCHNUC;

3. He M3MEHSET CBOEr0 YHCJIOBOI0 3HAYECHHUS.

17. Ecnu sneMeHTHl ABYX CTOJIOIOB (CTPOK) OMPEAETHUTENs MPOMOPIUOHANBHEI, OO paBHBI
IpyT IpYTY, TO OTPEACIUTENb PaBEeH
OTBeTHI:

1.yABOGHHOMY 3HAUEHHUIO OIpPEAeTUTENs, MOJIy4aeMOMY MpPU BBIYCPKUBAHUH COOTBETCTBY-
IOIUX CTOJOIOB (CTPOK);

2. HYJIIO;

3.cyMMe MPOU3BEACHHUIN 3JIEMEHTOB 3TUX CTOJOIOB (CTPOK) HA UX alreOpandecKue JOIoJ-
HEHUS.

18. Matpuiia Ha3bIBaeTCsl KBaAPaTHOM, eciu

OTtBeTHI:
4. Bce AJIIEMEHTHI CTPOK (CTONIOIIOB) HE PAaBHBI HYIIIO;
5. YHUCIIO CTPOK HE PaBHO YHCITY CTOJIOIOB;
6. 4YMCI0 CTPOK PAaBHO YMCAY CTOJOLOB.
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19. [Ipu yMHOKE€HUU MaTPUILIbl HA YUCIIO
OTtBeTsI:
3. Bce 3JeMEHThI MATPHUIbI YMHOKAIOTCH HA ITO YHCJI0;
4. »IIEMEHTHI OTHOTO U3 JIOOBIX CTONOIOB (CTPOK) YMHOKAIOTCS HA 3TO YHUCIIO.

20. IIpu yMHOKEHUU JIBYX MATPHIL JOJDKHO COOTIOIATHCS YCIOBHE:

OTBeTsI:
4. 4YMCIO CTPOK MEPBOM MATPHILIBI PAaBHO YHUCITY CTOJIOIIOB BTOPOW MAaTPHIIbI;
5. 4YuC0 CTOJIONOB MEPBOI MATPHIIHI PABHO YHUCITY CTOJIOIIOB BTOPOU MAaTPHUIIBI;
6. 4YHCJI0 CTOJIOIOB NEPBOM MATPHUIILI PABHO YHCJIY CTPOK BTOPOiIi MATPHUIIbI.

21. Marpuna 4™ HasbIBaeTcs 0OpaTHOM 110 OTHONIEHHIO K KBAJIPaTHOM MaTpuLe A, eclu OHa
YIIOBJIETBOPSIET YCIOBUIO
OtBeTsI:

4. AA'=I;

5. AA'=E, rne E — exuuuynas MaTpuua;

6. A1A=A;

22. BeraucauTh OOpaTHYIO MaTpHIly K MaTpulle A U yKazaThb CyMMY BCEX 3JIEMEHTOB 0OpaTHOM
1 2
MaTpuLbL rae A = .
PHIRL T4 (4 9]
OtBetni: 1)2,2)4,3) 6,4) 1.

23. PenieHne MaTpU4yHOTO ypaBHEHUs AX=B nMeeT BUJ:
OtBeTsl:

4. X=4"' B;

5. X=BA';

6. X=4" B

24. PaHrom mMaTpHIlbl Ha3bIBAETCS
OTBETHI:
3. Tmpou3BeleHUE YKcia CTPOK M Ha YKCIIO CTOJIOIOB n;
4. 4YHuCI0, pABHOE HANO00JIbLIIEMY M3 MOPSIKOB MUHOPOB JIAHHOI MaTPHIIbI.

1 11
25. Haiitu panr matpuuel |0 1 2

1 11
Otsetnl: 1) 2, 2) 4, 3) 3, 4)6.

2x+3y =15
26. Pemuth cucremy meTonoM Kpamepa, 1 B OTBETE yKa3aTh CyMMY.
3x+5y =29

Otsetsi: 1) 2,2) 4,3) 6,4) 1.

27. BeKTOpoM Ha3bIBAETCS
OtBeTsI:
3. HampaBlIE€HHBIH OTPE30K JI0OOH KPUBOM, Y KOTOPOTO0 OTPaHMYMBAIOLINE €ro TOYKU Oe-
pyTCs B OIIPENETICHHOM MOPSAJIKE: NIEpBasi TOUYKAa — HAYaJI0 BEKTOpA, BTOPast — KOHEL BEK-
TOpA;
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4. HANpAaBJIEHHBIH O0TPE30K NPAMOM, Y KOTOPOr0 OrpAHMYHBAIIINE €ro TOUKH 0epyT-
CHA B OIIPCACJICHHOM MOPHAAKE: NMepBasg TOYKA — HAYAJ0 BEKTOpPA, BTOPasg — KOHEIL

BEKTOpAa.

28. BekTopbl Ha3bIBAOTCS KOJUIMHEAPHBIMHU, €CJIM OHHU JIEKAT
OTBeTsI:
4. TOJIBKO Ha OJJHOW IPSIMON;
5. TOJBKO HA MapaljieNIbHbIX IPSIMBbIX;
6. au00 HA 0HOI NPAMOIi, JHM00 HA NMAPA/IEIbHBIX PAMBIX.
29. BekTopbl Ha3bIBAIOTCSA KOMIUJIAHAPHBIMHU, €CJIA OHU JIEXkKAT
OTBeTHI:
4. TOJBKO B OJTHOM INIOCKOCTH,
5. TOJIbKO B MapaJijIebHBIX MIOCKOCTSIX;
6. 100 B 0IHO¥ IJIOCKOCTH, JTH0O0 B APAJLJIEJAbHBIX INIOCKOCTHX.

30. CymMoii BeKTOpOB a U b, (a + b) Ha3bIBaeTCS BEKTOP, HIYIITHI
OTBeTHI:

1. U3 KOHIIa BEKTOpa b B HaYaIo BEKTOpa a;

2. M3 HAYaJIa BEKTOPA @ B KOHEIl BEKTOpa b.

3 2
31. Beraucnuth cOOCTBEHHBIE YHCIA MaTpUulbl 2 3 1 B OTBCTC YKaA3aThb UX CYMMY.

Otsetsl: 1) 2,2) 6, 3) 4, 4)1.
4 3

32. Haiitu coOCTBEHHBIE BEKTOpA MAaTPHILIbI 3 4 Y CKAJIPHO X IIEPEMHOKHTb.
Otsetnl: 1) 6,2) 4,3) 6,4)0.

33. CkaysipHBIM TTPOU3BEICHUEM BEKTOPOB @ M b Ha3bIBACTCSI
OTBeTHI:

4. u4wncno, 0603HaqaeMoeia,bi mubo ab , paBHOE |a||b|sin(ab);
5. BEKTOp OPTOrOHANIbHBIN K BEKTOpaM a U b, IIIMHOM |a||b|cos(ab);

6. uyumcio Wkos(%)), o0o3Hayaemoe (a,_b) ﬂﬂﬁoﬁ:

34. Ecnu a optoronanes b, To ab paBHO
OtBeTsl:

31. pyaio;

32. |ap].
35. BeluucIUTh CKalIpHOE IPOU3BEICHUE BEKTOPOB: d = (2 2 1), b= (2 3 1).
Otsets: 1) 11,2) 4,3) 6,4)6.
36. BeraucinnuTh KOCHHYC yIila MEXIy BEKTOpPaMH d = (2 2 1), b= (0 2 1).

3 J5 3 3
O ) ——=.,2—,3) =.4) —.
TBETHI: 1) 20 _)_3 . )\/g ) Y

37. Ecin E:axf—i-ay}+aj, E:bx;+by}+bz%, 10 ab paBHO

OTBETHI:
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) abi+ab, j+ab.k,
2ab +ab, +ab..

38. Paccrosinne mMexy Toukamu Mi(x1,y1,z1) v M2(x2,y2,z2) onpenensercs o Gpopmyie
OTtBeTsI:

1) IM,M, :|x2 _x1|+|y2 —y1|+|22 —Z

2

2) MM, :\/(xz _xl)z +(y, _J/1)2 +(z, _Zl)z

L]

3) IM\M,|=xx,+yy,+22,

39. BekTopHOE NMPOM3BEACHHUE IBYX BEKTOPOB d U b eCTh
OTBeTHI:

33. BeKTOp, 0003HaYaEMBIii [&b], KOMIUTAaHApHBIN C BEKTOpaMU d U b M JUIMHA ero paBHA

|Zz|- b|sin Zzl;;

2) BeKTOp, 0003HAYAECMBIii l&b], OpPTOTOHAJILHBIN K BEKTOpaM d W b , ITTMHA €ro paBHa

|& -|b|cos@;

. OPTOTOHAJbHBIN K BEKTOPaM _d ¥ _b , IJINHA er0 paBHA

3) BeKTOp., 0003HAYAEMBIH |ab

|Zz b sindZ;;

4) ckansip, JUIMHa KOTOPOTO paBHA |ﬁ| ‘b‘ cosab n obo3HauaeMblid ab OO (ﬁ ,b)

40. Jlnst BEKTOPHOTO TIPOU3BEICHUS [ﬁbJ CIIpaBeIIUBbI CBOMCTBA!
OTBETHI:

1) a5 |- [pal, faa]-o0
2) |ab |- Jpal. [aa]- 0
3) |ab|= —|pal.[aa] = |af

41.Ecm d =a i + ay] + azlg , b= bi + by]' + bzlg , TO BEKTOPHOE MTPOU3BEICHHC [ZZI; J paBHO
OTBeTHI:
1)ab +ab,+ab.;

2) ab,i+ a, J+ azbzlg ;

=

IR

~.]

3)

S Q

J
a, a, a|.
bx by z
42. BBIUUCIUTh BEKTOPHOE MPOM3BEIACHUE BEKTOPOB M B OTBETE YKa3aTh CyMMY KOOpPJIWHAT:
i=0 2 1),b=(2 0 1).
Otsetsl: 1) 2, 2)4, 3)6, 4)0.
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43. BblYMCIUTh BEKTOPHOE TPOU3BEACHUE BEKTOPOB U B OTBETE yKa3aTb CyMMY KOOpPIHUHAT:
a=01 2 1),b=0 0 3).
Otsets: 1) 2, 2)4,3) 6,4)0.

44. Bpluucauth 00BEM MNUpaMUIbl OOpa30BAaHHOM  TpeMs BEKTOpaMH: d = (2 0 1),
b=(1 1 0),¢=0 2 2.
Otsetsi: 1)2, 2)4, 3)5, 4) 1.

45. IIpu KaKoM 3Ha4EHUU MapaMeTpa m BEKTOPBL ¢, U C, NEPIEHIUKYIISAPHbI?
a={,-2,3}, b={3,0,-1}, ¢, =2a+mb, ¢,=3b-a;
Otset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. YroJa ¢ MeXIy BEKTOpaMu d = xlf + ylf + zllg ub = xzf + yzf + zzlg ompexensercs u3 Gpop-
MYJIBL:
OTBETHI:

1) cosp =

N L

2) cosp=xx, + ¥y, + 2,2, ;

XXy, + V1), + 2,2,

>

XX, + VY, t 2,2,

3) Sin(p: 2 2 2 2 2 2
\/xl +y +z ~\/x2 +y;, +2,

’

47. CMmelaHHOE POU3BEICHHE BEKTOPOB d,b,C €CTh
OTBETHI:

1) BekTOp, MONy4YaeMbld MPU YMHOXEHHH dHA b BEKTOPHO, W TOJyYWBIIMWCS PE3YIbTAT
YMHOXXAIOT CKaJIIPHO HA C ;

2) CKAJAp, MOJyYaeMblii IPU VMHOKEHMHM ¢ Ha b BEKTOPHO, M MOJYYMBIIHICH BEKTOP

YMHOKAKT CKAJISIPHO HA C 3

3) ckamsp, moimydyaeMmblii NpU YMHOXEHMM d Ha b BEKTOPHO, M TOJYYHMBIIHUIICS BEKTOP
YMHO>KaI0T BEKTOPHO Ha C .

48. Haiitu nnuny Bektopa @ = 20i + 307 ~60k .
Otser: 1) 60; 2) 70; 3) 80; 4)90; 5) 110.

49. O0miee ypaBHEeHHE NPAMON L Ha TIIOCKOCTH UMEET BUT
Otser:

1) Ax+By+C =0,rae 7i = Ai + Bj opToronaiaen npsamoii L;

2) Ax+By+C =0, 1ne ii = Ai + Bj HanpaBIsIOmuii BEKTOp NpsAMOii L;

3) y = Ax+ B, tne ii = Ai + Bj HanpaBmsomuii BEKTOp Ipsamoii L.

X=x+1-t

50. YpaBHeHust HpSIMLIXx_xl =Y (1)
[ m y=y+m-t

v=kx+b (3)
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HaspiBarorcs ciieicTBEHHO:

Otset:

1) (1) — [Napamerpudeckum, (2) — KAHOHUIECKHM, (3) — ¢ YTIOBBIM KOIPPUITUSHTOM;

2) (1) — KAaHOHUYECKHM, (2) — mapaMeTPHYECKUM, (3) — ¢ VII0BbIM K03 GHUIHEHTOM;
3) (1) — ¢ yrioBeiM ko3 puienToM, (2) — KAHOHUYECKUM, (3) — MapaMeTpUIECKUM.

m n

51. YpaBuenwust Y "X VTN _E7% (1)

X=xy+1-t

y=y,t+tm-t (2)
z=z,+n-t

U BexTop S=10i+ mj + nk (3)

Ha3zbiBaroTcsi COOTBETCTBEHHO:

Otser:

1) (1) — mapameTpuueckoe ypaBHEHUE TIPSIMOM B TIPOCTPAHCTRBE, (2) — KAHOHMYECKOE YpaBHEHUE

IPSIMOH B IPOCTPAHCTBE, (3) — HAIPABIIAIOLIUI BEKTOP IPSIMOI;

2) (1) — KaHOHWYECKOE YpaBHEHHUE MPSIMOM B MPOCTPAHCTRBE, (2) — MapaMeTpUIECKOEe YPaBHCHHE

IPSIMOM B IPOCTPAHCTBE, (3) — HOpMAJIbHBIN BEKTOP IPSIMOM — BEKTOP OPTOrOHAIBHOM MPSMON;

3) (1) — kaHOHUYeCKOEe YPABHEHHE IPAMOM B IIPOCTPAHCTBE, (2) — mapaMeTpu4ecKoe ypas-
HEeHHe NPAMON B POCTPAHCTRBE, (3) — HANPABJIAIINI BEKTOP NPAMOH — BEKTOP KOJJIHHe-
apHO¥ NPAMOW.

X=X _ Y- h_Z274% - X=X% _Y=¥ 2735

52. Yron Mexay npsMbIMU
l, m n , m, n,

OrnpenensieTcst U3 BBIPaXKECHUS:
OrtBer:

1) cosa = LL, + mm, +nn,

2
JE+m?+n? 4 ml 40

2) cosa =L, + mm, +nn,;

L, + mm, +nn,

b
JE+m?+n? JE+m+nl

3) sina =

53. VpaBuenue Ax+By+Cz+D=0 (1)

U Bektop 7i = Ai + Bj + Ck (2)
HaspiBaroTcst COOTBETCTBEHHO:
OrTBer:

1) (1) — ypaBHEeHHE NPSAMON B MPOCTPAHCTBE, (2) — HANTPABJISAIOLIUNA BEKTOP MIPSIMOIi;
2) (1) - ypaBHEHHE IOCKOCTH B IPOCTPAHCTBE, (2) — HAIIPABJISIONTNN BEKTOP TUIOCKOCTH;
3) (1) — ypaBHeHHeE IIOCKOCTH B IPOCTPAHCTBE, (2) — HOPMAJIbHBIN BEKTOP MJI0CKOCTH.

54. Yron mexnay miockoctsimu Ax+By+Cz+D, =0 n A,x+B,y+C,z+D, =0

ONPENENSAETCS U3 BhIPAKEHUS
OrtBerT:
A4, +BB, +C,C,

\/Af +B +C; \/Azz +B; +C;

1) sina =
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A /A, + BB, +C,C,

2) cosa =

4,4, + BB, +C,C,

3) cosa =
\/Af + B +C;} \/Aj +B; +C;

55. Haiitu HOpMasib K npsAMON 2x + 3y =7 M KOOPJAUHATHI CIIOXKHTb.

Otsetsl: 1)5, 2)4, 3)6, 4)6.

56. Haiitu paccTositHME OT TOUKU A(2 0 2) JI0 IJIOCKOCTH 2Xx+2y+2z+3=0.
Otsetsl: 1) 2, 2)3, 3) 1, 4)6.

2 2

57. Haiitu (hoKyCHOE paccTostHuE dIumIIca —- + Z_Z =1.

Otsetnl: 1)2,2)4,3)6,4)3 .

58. 3agaHo KOMIUIEKCHOE YUCiIo z = X + iy. BeibepuTe npaBuibHbIE OTBETHI U1 Rez , Imz , |z],
eCIH:

1. Rez=y; 2.Rez=1iy; 3.Rez=x; 4. Imz=x; S.Imz=iy; 6.Imz=y;

"

7ol =x*y* 8 =K+l 9.1zl = o x= + w2

59. YMHOXEeHHE KOMIUIEKCHBIX YHCEN Iy HI, OCYILIECTBISETCA MO Gopmyre:
OTBETHI:

1) |z4|z,| (cos @y + ¢o) + Lalnle + @));

2) [24]Z2|( 08y @7 + Esin @y )

3) |z4||z2| (sind @y + e, ) + Loos( @, + @.)).

60. JleneHne KOMIUICKCHBIX YHCE I WZ; OCYLIECTBISIETCS 1O hopMyJIe :
OTBeThI:

= [r:c-sf_:+t sinf_:};

2) [=&f (cos (g — @) + 1 sinew, — @));

3) 22| (sin(ey — @) +Lcos (@ — @;));

:—j [5111% 4 i cos %}

4)

61. Bo3BeneHue B CTENEHb N KOMILUIEKCHOTO uncia z = |z|(cos g + L sln ¢ locymectsnsercs 1o
dopmyiie:

OTBeTHI:

1) [z[*(cos™y + lain®gh

2) |z|®(cos @™ + { slna™);

3) |z|® |:-|:::-ss—'a'g'i:ml¢ +1 sin—?":xk‘};

4) |z|*(cos(n - @] + izinln - @)).




62. 3BieueHus: KOpHS N-Oi CTETIEHH OCYIIECTBIIIETCS 10 (hopmyie:
OTtBeTsI:

n 3y zl[cas' + L=t
i} hfv""‘.ri'i I:Ev"l".ri'i. .

2) .ﬁ,rlzl [Stﬂ - +i¢‘ﬂ£‘—” :I-,
fm{cc-s£+tsin£}1

4) Vzl(cos™f@ +1 sin"/@)

e+Ink

q&-imk}:

63 . HaiiTu npousBeneHue KoMmieKCcHbIX uncen (2 + 3i)(5 + 2i).
OtBers:D4+19i, 2) 14+191, 3) 11+111, 4) 12+51.

64. YUncnoBoii mocien0BaTeIbHOCTBI0 Ha3bIBAIOT MHOYKECTBO

OTBeTHL:

1) 3aHyMEpOBaHHBIX JCUCTBUTEIBHBIX YHCEII, PACIIONIOKEHHBIX B MOPSAKE BO3PACTAHUS HUX TIO
a0COIIOTHON BEIUYHHE;

2) 3aHyMEpPOBAHHBIX BEIICCTBEHHBIX YHCEJ, TOAUMHSIONIMXCS 3aJaHHOW (YHKIIMOHATIBHON 3a-
BUCUMOCTBIO X, ™ f(x];

3) 3aHYMepOBAHHBIX BEIIECTBEHHLIX YMCeJ, MOJYYEHHBIX 10 HEKOTOPOMY 3aKOHY, 3aBH-

caueMy or n . _N.

65. Yuncio a Ha3pIBaeTCs MPEIEIIOM MOCICIOBATEIBHOCTH %, f, €CIU JIJISl BCIKOTO

OTBETHI:

1) uncna 1, Halinércs ¢ < 0 Takoe, YTO BHIMOJHAETCS HEpABeHCTBO |x, — @l< ¢ ;

2) yncina n, HaiaéTcs & C () Takoe, YTO BBINOIHAETCS HEPABEHCTBO |x, — a|> ¢ ;

3) & C 0 maiinéres Uncao My = %y (£) TaKoe , YTO BLINOJIHSETCS HEPABEHCTBO lx, — al<es

4) & ¢ () HalaETCs YUCIIO Ty ™ Tig (&) TAKOE , UTO BBINIONHIAETCS HEPABEHCTBO |%, a|>¢;

66. Ecmn lin, Lo 2y — w, lim, v, =b, TO

OTBeTHI:

1) Moy o (23500 @y 'I' bt

_)_limn =g Ean‘ m:[_ ac

3) Im,, oo (X ¥ )= a limn v ¥ T HlImM, . x

1

67. Ilpenensr a) 11m(1+x) b) 11m(1+—) c) lm

x—0

X
Ha3bIBAIOTCA COOTBECTCTBCHHO

OTBETHI:

1) a) BTOpOIi 3aMeuaTeIbHBIN Npeaea; b) BTopoii 3aMeuaTeIbHblil Ipeae; ¢) nepBblii
3aMeyvarTebHbIH Npeae;

2) a) mepBbIil 3aMevaTebHBIHN Mpeelt; b) epBhlid 3aMevaTebHbINA PEeNT; C) BTOPOH
3aMeyvaTeNIbHBIN TP,

3) a) BTOpoO¥ 3aMevaTenbHbIN peei; b) mepBhIil 3aMedaTeTbHbIN IPEIe; ¢) TePBhIit
3aMeyvaTeNIbHbIN TIpe/Ieil.

68. Oynkius y = f(X) Ha3pIBaeTCS HEMPEPHIBHOW B TOUKE X = a, €CIIH
OTBETHI:

1) lim f(x) =b, rae | f(x)-b| <&
2) lim f(x) =b.rne b= f(a)

74



3)lim f(x) = b, rae b onpenensiercst u3 onpenencuust npenena f(x) B Touke x = a.
x—a

69. ®Oyuknus f(x) Ha3pIBaeTCS HEMPEPHIBHON B TOUKE X = a, €CIU IJis Jroooro & > 0 HanmeTcs
o(&) > 0 rakoe, 4ToO 151

OTBeTHI:
1) |x — a| < & CIPaBeTMBO HEPABEHCTBO | f(x)—f (a)| <o(g);

2) |x — a| < 0(&)) crpaBeNTUBO HEPABEHCTBO | fx)-f (a)| > £

;)_|x — a| < 0(&)_cNpaBeTHBO HEPABEHCTBO | fx)-f (a)| <&

70. Ecmu npenen ¢yHkuu y=f(X) B TOYKE X = a CYIIECTBYET, HO B 3ToW Touke f(X) nmmubo He
ompezeneHa, oo f(a) # lim f(x), To Touka X = a Ha3bIBACTCS
xX—a

OTBeTsI:

1) Toukoi pa3zpeiBa IEPBOro poaa;
2) TOYKO# pa3pbiBa BTOPOTO POJa;
3) ycTpaHMMO#i TOYKOM pa3pbiBa.

71. Ecnu B TOUKe *, K Tpaduky QpyHKIMM ¥ = f(x) mpoBeieHa KacaTelabHas, TO MPOU3BOIAHAS U
muddepeHnranbHas QyHKITUH T€OMETPUICCKH HCTOJIKOBBIBAETCSI COOTBETCTBCHHO KaK

OTBeTHI:

1) mpupaleHre OpIMHATEI KacaTelbHOM Ha[Xgs%y + &3] W TaHrec yria HakiIoOHa KacaTelbHOM
K OCUT, B TOUKE Xy;

2) TaHTEeHC yIJla HAKJIOHA KacaTeJdbHON K ocH O, ¥ pupamieHue QyHKIUHM Ha [%gi%q + &%)

3) TaHreHc yria HaKJOHA KacaTeJbHOM K ocl U, B TOUKe ¥ M NPHpPAIIeHHE OPJAUHATHI Ka-

caTeabLHON Ha [rg: v + Ax]

I )
72. Ecnu pynxumn U(x) nV(x) muddepentmpyemsl, To (EF - Vi'n EE}FBHI{HCM}OTCH COOTBET-

CTBEHHO 110 popMyIam:
OTBeTHI:

‘ , o W=Vl
1) & -F—L"-HHT,
ViU T

Q)ut-v4v-Un v

V=Vl
13'2-

v +vt.um

73. Ecou ¢yHkuus y = f(x)} 3agaHa mapaMeTpUYecKH, T.€. & = @ (&} u F =w(f), rme t-
napameTp, TO
¥ (x)BBIuncnsgercs no Gopmyie:

OTBETHI:

e,
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dpit) |

A e’
dpit)
D e’

74. IlpaBunbro Jlonmurans: ecmm (%) u @(xJnenpepeBHBI 1 nudHepeHIupyemMsl B HEKOTOPOU
IPOKOJIOTOM OKpecTHOCTH ToukM: = C g(x) #0n lm, . flx)= Q0 lm__ g(x) =0, 10

OTBETHI:

vy Hn _}“{;}r}.
D e S = T
2) 11rrﬁ,_,§;5 - 21{1_9{{ }

.EEZ
3) I, '*f%% = lm g'ix)

75. JlOCTaTO4HBIM yCI0BUEM Bo3pacTanus GyHkuus ¥ = F(xinaa: b) asnsercs
OTBeTHI:

1) Ff(x) == @& B moGoi Touke * & (ah):

2) f'(x) = O B_11060¥i Toukex € (@ b3

76. Ecu Qpynxius ¥ = f(x) onpenenena na (@ b) u g scex x € (az &)fF “(€) = 0, To hyHK-
st ¥ = f(x)na (a; &)

OTBETHI:

1) yOsiBaer;

2) BO3pacTaer;

3) BbINYKJA;

4) BOTHYTa,

77. lpsmasiy = kx -+ BsBisercs HAKJIOHHON acCUMOTOTOM T GyHKUuU ¥ = f(x],ecnu

D, B2 = gl (F(x) — Rex) = B

2) U, o 55 = b U (F () — o) = k

78. Beraucnuth mpenen  [im r+2 .
x—4 3-x 3

Otsetnl: 1) 2, 2) 4, 3) 3, 4) 4/3.

79. Beraucnuts npenen |im sin(3x) .
x—0 X

Otsetnl 1) 5,2) 1/5, 3) 1/2,4) 1.

x“+1
80. Beruuciuts npeaent hm(x h 1j )
x*

X—>0

Otsetsl: 1)2,2) 1, 3) 3, 4) .
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Ipunooiwcenue 13

TunoBble BONPOCHI K IK3aMeHY
OIIK 1 (3nams), OIIK 2(3namu)

[IpousBoaHas, ee cBOICTBA.

['eomeTprueckuil 1 GU3NIECKUNA CMBICI IPOU3BOIHOM.

OcHoBHbIe nipaBuia nuddepenupoBanus. Tadbauia mpou3BOAHBIX.

[Tpon3BOIHBIE CIIOKHOM, OOpAaTHOM, MapaMeTpUYECKOn (PYHKIHUI.

Jlorapudmuueckoe muddepeHnupoBanme.

[Tpon3BoiHAs MOKA3aTEIbHO-CTEIIEHHON (DyHKIIHH.

Huddepennman GyHkimm.

ITpon3BoHBIE BBICIINX MOPSAIKOB 3JIEMEHTApHBIX, CJIOKHBIX, apaMETPUUECKUX U HESB-
HbIX pyHKIUd. J(nddepenimans BRICITUX MOPSIIKOB.

®opwmyna Teiinopa. Pa3znoxkeHne HEKOTOPBIX 3JI€MEHTapHBIX QyHKIuUH mo Gopmyne Teii-
Jopa.

MOHOTOHHOCTH (DYHKIHA. DKCTPEMYMBI.

Teopembr @epma, Poms, Jlarpanxka.

IIpaBuno Jlonurans.

UccnenoBanune GyHKINNA ¢ TOMOIIBIO TPOU3BOTHOM.

BekropHas QpyHKIUS CKaJIIPHOTO apTyMEHTa.

KpuBur3Ha 1miaockoil KpuBon. DBOIIOTA.

KpuBn3Ha npocTpaHCTBEHHON KPUBOM.

[TepBooOpasnas. HeompeneneHHbIii HHTErpal U ero cBoiicTBa. Tabnuiia uHTErpasioB. 3a-
MeHa MepeMEHHOH B HEONPEIECICHHOM HHTerpaje. Meroa BHeceHus noj nuddepeHuan.
HNHTerpupoBanue mo 4acTsiMm.

WHTerpupoBaHue MpOCTEUIINX APOOEH.

HNHTerpupoBanne parmoHaIbHBIX APOOECH.

WuterpupoBanue GpyHKIMA, palluOHATBHO 3aBUCAIINX OT TPUTOHOMETPUUECKUX (PYHKITHIA.
HekoTtopsie HHTErpasibl TPUTOHOMETPUUYECKUX (DYHKITHIA.

WuTerpupoBanue anredpanyecKux uppanroHaIbHOCTEH.

00630p METOIOB UHTETPUPOBAHHUS.

Onpenenennblii naTerpain. @opmyna Hetotona — Jleitouuna.

3aMeHa IEPEMEHHOM B OMPEICIICHHOM UHTErpase.

WHTerpupoBaHue 10 4acTsm.

[TpubnmkeHHOe BBIYUCIIEHUE OTIPEACIEHHBIX HHTETPAJIOB.

HecoGcTBeHHBIE HHTETPAIBI.

[Tnomanu miockux Guryp.

JlnHa nyru KpuBou.

O06nem Tema Bpamenus. [1momane moBepXHOCTH BpaleHUS.

Mowmentsl. LleHTp TsKECTH.

[TpunoxkeHus onpeaeNeHHbIX HHTETPAJIOB K PeICHUIO (U3NYECKUX 3a/1ay.

JIBOMHOM MHTETpa B IPSIMOYIOJIBHBIX KOOpAUHATAX.

3aMeHa IEPEMEHHBIX B IBOMHOM MHTErpase.

Brruncnenue miomasiei miockux 00aacTei.

Brruncnenne o6beMoB.

Brruncnenue miomaay noBepXHOCTH.

[IpunoxeHust AIBOMTHOTO UHTETpalia K MEXAHUKE.

TpolHOM UHTErpall B IPSIMOYTOJIBHBIX KOOPAUHATAX.

[lepexon B TpOHHOM HHTErpajie K HUIUHAPUIECKUM U c(PpepruiuecKuM KOOpAUHATAM.
Brruncnenne 00beMOB ¢ TOMOIIBIO TPOMHBIX HHTETPAIOB.

[TpunoxeHust TPOMHOTO MHTErpaia K MEXaHUKE.

KpuBonuHeliHble HHTETpabL.
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46.
47.
48.

®opmyna ['puna.
[IpunoxeHusi KpUBOJIMHEWUHBIX HHTETPAJTIOB.
[ToBepXHOCTHBIE UHTETPATIBI.
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Ipunoowcenue 14

Tunossble 3a1aHUsA 1)1 KOHTPOJILHOI padoThl Ne2
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emun)

Bapuanr 1
3amanue 1.

y d y
Haittn npousBoHbie d_y TaHHBIX (YHKIIHHN.
X

a) y= 331}x5 +5x* —2;
X
0) y =In/(1-sinx)/(1+sinx);

B) y = arctg(tg’x);
r) y = (sinx)"";
o) x+y+xsiny =0.
3ajanue 2.
. dy d’y y
Hatitu o u e IUIs 3a1aHHbIX QyHKIW: a) y = f(X); 0) x = @ (1), y = @ ().

a)y=e*sinx; 06)x=2t—t}; y =2t%
3amanue 3.

[Tpumensst popmyny Teittopa ¢ octatounbiM uieHOM B popmyiie Jlarpanxka k ¢pyHKuun f
(x) = €%, Berunciuth 3HaueHue e’ npu a = 0,83, ¢ Tounocteo 10 0,001.
3ananue 4.

Haiitn Hanbonbiee u HauMeHbIee 3HaueHus: GyHkun y = f (X) Ha oTpe3ke [a; B].

f(x)=8lx —x*; [-14].

3amanue 5.
B toukax A u B, paccTosHuE MeX Ay KOTOPBIMHU PAaBHO a, HAXOJATCS UCTOUYHUKHU CBETA, CO-

oTBeTCTBEHHO ¢ cuinamu F1 u F2. Ha otpe3ke AB HauMeHee ocBeneHHy10 Touky Mo.

3ameyanue. OCBEIIEHHOCTh TOUYKA UCTOUHUKOM CBETa cuiioi F oOpaTHO mponopiroHasib-
HO KBaJ[paTy PacCTOSIHUSA I ee ncTounuka ceera: E = kF/r%, k = const.
3amanue 6.

UccnenoBate Metomamu nuddepeHIManbHOr0 HUCYUCICHUS (PYHKITHIO y=fXxX)mu

UCTIONB3Ys PE3YNIbTaThl HCCIEI0OBaHUSA, IOCTPOUTD TpaduK.
4

a) y:ﬁ;@ y:(2+x2)e_x2.

3amanue 7.
Haiitu ypaBHeHUs KacaTeIbHOM, ypaBHEHNE HOPMAIBHON INTIOCKOCTH JIMHHUM T = T (t) B TOY-
Ke to.

r(t) =2t =5)i+(t> =2t)j—N5-tk; t,=2.

3amanue 8.
Hana ¢pynkuus z = f (x; y). [lokazars, uro:
0z 0z 0%z 0%z 0%z
Flxyiz— =i =0
0x 0y ox? ogp?> OxOy
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3amanue 9.

Hana ¢pynkuusa Z = F (X; y) u aBe Touku A (Xo; yo) u B (x1; y1). TpeOyercs: 1) BblUNCINTh
3HAYCHHUE Z1 B TOUKe B; 2) BEIUMCINTE NpUOIMKEHHOE 3HaUeHHe z1 QyHKIMH B TOUKe B, mcxo-
JIsl U3 3HA4YCHUS Z0 PYHKIMU B TOUKE A U 3aMCHUB MpHpANICHUE QYHKIMU TIPU MEPEX0/Iie OT TOU-
ke A x Touke B quddepennnanom; 3) oeHUTh B MPOIEHTaX OTHOCUTEIBHYIO MOTPEIIHOCTb, M0-
YUaIOUIYIOCs TIPY 3aMeHe MpHpamieHust GyHKIuU ee quddepeHimanom; 4) COCTaBUTh YpaBHEHHE
KacaTeJIbHOM TIOCKOCTH K moBepxHocTh Z = F (X; y) B Touke C (Xo; yo; Z0).

z=x*—y?*+5x+4y; A@3;2); B(3,05;1,98).
3aganue 10.
Hana ¢ynkmus z = f (X; y), Touka A (Xo; yo) 1 BeKTop a (ai; az). Haiitu: 1) grad z B Touke

Aj; 2) mpou3BOJHYIO B TOUKE A 110 HanpaBjICHUIO BEKTOPA a .
z=In 3x>+4y%); A(1;3); a(2;-1).

Bapuant 2
3amanue 1.

y d y
Haittn npousBoHbie d_y TaHHBIX (YHKIIHHN.
X

/ 1
a) y=53x" +x+—;
X

0) y=2"%e™;
B) y = (arcsinx)/v1—x*;

r) y =(cosx)’;

n) Iny = arctg(i].
y

3ajanue 2.
. dy d’y y
Haiitu o u e JUTs 3a7aHHbIX QyHKIME: a) y = (X); 0) x = @ (t), y = @ ().

a)y=x+l+x>; 6)x=t+Incost;y=t—Insint.
3aganue 3.

[Tpumensist popmyiry Teitnmopa ¢ ocTarouHsiM 4ieHOM B dopmyde Jlarpamka Kk pyHkiuu f
(x) = e*, Bpruncnuthb 3HaueHue e npu a = 0,13, ¢ Tounoctsio 10 0,001.

3aganue 4.
Haiitin Hanbonbiiee u HaumeHsbIee 3HaueHus: GyHkiun y = f (X) Ha oTpeske [a; B].

f(x)=3-2x% [-13]

3amanue 5.
N3 xpyrimoro OpeBHa, AuameTp KOTOporo paBeH d, TpeOyercs BwIpe3aTh OaliKy, MPsSMO-

YTOJIBHOT'O IMONCPEYHOr'o CCUCHMUH. KakoBrsl JOJI?’KHBI GBITB IrprHa U BBICOTA 3TOr0 CCUCHUA,
yTOOBI OaJiKa OKa3bIBajia HAauOOJIBIIIEE COMPOTUBICHUE HA U3TUO?

3ameyanue. ConpoTuBieHHE OAIKU HA U3TMO MPOMOPLUOHATIBHO MPOU3BEICHUIO ITHPUHBI
X ee TIONIEPEeYHOro cedeHus Ha KBajpar ero BeicoThl: Q = kxy?, k = const.
3amanue 6.

UccnenoBate Metomamu nuddepeHIManbHOr0 HUCYUCICHUS (PYHKITHIO y=fxX)mu
UCTIONB3YS PE3yNbTaThl HCCIEI0BaHUS, TIOCTPOUTD TpaduK.

. 0) yzln(9—x2).

3 2
x =1

a) y=

3amanue 7.
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Haiitu ypaBHeHMs KacaTelbHOW, ypaBHEHHE HOPMAJIbHOM TNIOCKOCTH JIMHUHU T = T (t) B TOU-
Ke to.

rt)=Q2-0i+N25-j+t*k; t,=4.

3amanue 8.
HNana ¢pynkuus z = f (x; y). [lokaszars, uro:
0z 0z 0%z 0%z 0%z
Flxyz— s =0
0x 9y ox? oy’ OXOy

z=sin(x+ay), F=-—"—a”"——.

3amanue 9.

Hana ¢pynkuusa Z = F (X; y) u aBe Touku A (Xo; yo) u B (x1; y1). TpeOyercs: 1) BblUnCInTh
3HAYCHHUE Z1 B TOUKe B; 2) BEIUMCINTE NpUOIMKEHHOE 3HaUeHHe z1 QyHKIMH B TOUKe B, mcxo-
ISl 13 3HAUCHUS Zo GYHKINUU B TOYKE A M 3aMEHUB TpHUpaNIeHne GyHKINUU TPU TIepexoie OT TOY-
ke A x Touke B nquddepennnanom; 3) oeHUTh B MPOIEHTaX OTHOCUTEIBHYIO MOTPEIIHOCTb, MO-
YUaIOUIYIOCs TIPY 3aMeHe MpHpamieHust yHKIuu ee quddepeHimanom; 4) COCTaBUTh YpaBHEHHE
KacaTeJIbHOM TIOCKOCTH K moBepxHocTh Z = F (X; y) B Touke C (Xo; yo; Z0).

z=2xy+3y*-5x; A(3;4); B(3,05;3,95).
3apanue 10.

Hana ¢yskmus z = f (X; y), Touka A (Xo; yo) © BEKTOp a (a1; a2). Haittu: 1) grad z B Touke

Aj; 2) mpon3BOJHYIO B TOUKE A 10 HampaBjICHUIO BEKTOpPa a .
z=3x*+2x%?; A(-1;3); a(4;-3).

TunosBble 3a1aHUS 1JI KOHTPOJLHON padoThl Ne3

BapuanT 1

3amanue 1.
Haiitu Heonpeaenennpie HTErpasibl. B myHKTE a) 1 0) pe3ynbTaThl MPOBEpHUTH AuddepeH-

LUPOBAHUEM.
sin xdx 1 (x +3)dx (/x + Dax
a) | ——; 0) | xarcsin—dx; B) | ————; 1) | ——————.
J‘3\/cos2x j X Ix3 +x7 = 2x J‘(\/;+4)4\/x3
3amanue 2.

b
Brraucnauts npulamkeHHOE 3HAYCHHE OINPEACICHHOTO WHTEerpasa I f(x)dx ¢ momorpro

a
dopmyisl CuMIICOHa, pa30UB OTpe30K UHTerpupoBaHus Ha 10 yacteil. Bee BeIuMCIeHNS TPOU3-
BOJIUTH C OKPYTJIEHUEM JI0 TPETHETO AECATUYHOIO 3HAKA.

12
J.\/ x° +4dx.
2

3amanue 3.
BeIyrciuTh HECOOCTBEHHBIN MHTETPAJT WM J0Ka3aTh €r0 PaCXOJAHUMOCTb.
j- dx
L3’

3amanue 4.
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Brruncnute 00beM Tena, 00pa3oBaHHOTO BpaleHUEM BOKPYT ocu OX (GHUrypsl, OrpaHUYeH-
HOM MOy /IHIcoM Y = 3+/1— x| mapa6omnoit x = /1 — y u ocbio Oy.

3amanue 5.
BBIUMCIUTE ¢ OMOIIBIO JBOWHOTO MHTErpasia B MOJSPHBIX KOOPIAMHAT ILIONIAL (GUTYPBI,

OTrpaHMYEHHON KPUBOI1, 3a/1aHHOM ypaBHEHHEM B JIEKapTOBbIX KoopAuHaTax (a > 0).
X0 =a? (x*- ).

3ananue 6.

BbIyrcnuTh ¢ MOMOIIBI0 TPOWHOTO MHTETpana 00beM Tella, OTPAHMYEHHOTO YKa3aHHBIMU
noBepxHocTAMU. Crenarh 4epTex JaHHOTO Tela U €ro MPOEKLUHU Ha IMIIOCKOCTh X O Y.

z=0, 4z=y° 2x-y=0, x+y=09.

3ajnanue 7.

Bpruncinuth KpUBOJIMHEHNHBIN UHTETpa

[+ p)dx— (3 = x)dy

e

Broib iomanHoi t = ABC, rae A (1; 2); B (1; 5); C (3; 5). Cnenatb yepTex.

Bapuanrt 2
3ajmanue 1.
Haiitu Heonpenenennsie nHTErpajisl. B myHkTe a) u 0) pe3ynbTaThl IpoBepuTh Auddepen-
IIIPOBAHHEM.

(x + arctgx)dx ) (x* = 3)dx X+ 5dx
a)|———=—; 6 In{x* +1)dx ; ; i
)I 1+x° )J.x (x )dx ") jx4+5x2+6 ' j1+3\/x+5
3ananue 2.

b
Brraucnuts npulamkeHHOE 3HAYCHHE OINMPEACICHHOTO WHTEerpasa I f(x)dx c momouibio

a
dopmynsl CumriicoHa, pa3duB oTpe3oK UHTerpupoBanus Ha 10 yacteil. Bee BeIUMCICHUS TPOU3-
BOJIUTH C OKPYTJIEHUEM JI0 TPETHEro ECATUYHOIO 3HAKA.

11
J-\/x3 + 3dx.
1

3amanue 3.
BeryrciuTh HECOOCTBEHHBIN MHTETPAJT WM J0Ka3aTh €r0 PaCXOAMMOCTb.
]-3 dx
xlnx’

e
3aganue 4.

Boruucnute 06beM Tena, 00pa3oBaHHOIO BpalieHueM BOKpyT ocu Oy GUrypsl, orpaHu4eH-
Holt kpuBpiMU Y =2 / (14+x*) ny = x°.
3ajanue 5.

BbruncnuTh ¢ IOMOIIBIO TBOMHOIO MHTETpajia B MOJIAPHBIX KOOPJIMHAT IJIOWAAb (PUTYPHI,
OrpaHUYEHHON KPUBOH, 3alaHHON YpaBHEHUEM B JIEKapTOBBIX KoopanHaTax (a > 0).

xt=a’(x’-3y°.

3ananue 6.

BbruncnuTh ¢ MOMOLIBI0 TPOWHOTO MHTErpana 00beM Tela, OTPAHUYEHHOTO YKa3aHHBIMU
noBepxHocTsAMHU. CrenaTe 4epTek JaHHOTO TENa U €ro NPOEKLIUHU Ha IIOCKOCTh X 0'Y.

z=0, ¥*+y’=z, X’ +)y’=4.

3ajganue 7.

BbIunciauTs KpUBOIMHENHBIN HHTETPAII

X
'[ydx+;dy

e
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BIOJb AyTH | KpuBoi y = €™ oT Touku A (0; 1) no Touku B (-1; ). Cnenate yepTex.
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Ipunoowcenue 15

TunoBOM KOMILJIEKT 3aJaHUM 1J1sl TeCTOB
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

1. Haiitu nmpou3BoaHYyIO Al PYHKIUU e .

OtBetsl: 1) e7,2) €, 3 i, 4)-e".

2. Haiitu mponsBoauyto aas ¢pynkmun 5x'° + e

Otgetsl: 1) 50x'" + 6e°*,2) 50x" + 6e°*, 3) 50x° + 6e™, 4) 50x" + 3e.

3. Haiitu npousBoanyto Gynkiuu Sx* +sin(6x).
OtBetsl : 1)5x° + c0s(6x),2) 20x” + 6cos(6x),3)20x* + cos(6x),4) x° + 6¢cos(6x).

4. Haiiti mpon3BoaHy0 QyHKIHH X~ + cos(3x).
Otsetsr: 1)3x° +sin(6x), 2) 3x” —3sin(3x), 3) 3x* +sin(6x), 4) 4x* + 3sin(3x).

5. Haittn npousBoaHyto GyHKIHH cos’(x).
Oteetsr: 1)sin(2x), 2) —sin(2x), 3) —cos(2x) , 4) cos(2x).

6. Haittu npousBoanyto pyHkiuu sin(3x +2).
Oteertsr: 1)3sin(x), 2) 3sin(3x+2), 3) 3cos(3x+2),4)-3cos(3x+2).

7. Haiiti mponsBouyto as ¢yskumn e - (2x* +5)°.
Otsetsr: 1) 6€°* -24x°(2x* +5)°, 2) 6€° -(2x* +5)’ + e -24x* (2x* +5)*, 3) ™ - 24x° 2x* +5) ,
4) ™ -(2x* +5) +e™ 24X’ 2x* +5) .

8. HaiiTu nepByro Mpou3BOAHYIO OT (PYHKIIMH U BBIYMCIUTH €€ 3HaUe€HUE B TOUKE X = 4:
y=v¥1l+ 2x

Otser: 1) 3; 2) 0.33; 3) 0,66; 4) 0,99; 5) 1,5;

9. Haiftu mepByr0 MPOM3BOAHYIO OT (YHKIUHU U BEIYUCIUTH €€ 3HAUEHUE B TOUKE X = 4:
¥ =3x- Gy

Otser: 1) 6; 2) 0; 3) 2; 4) 3; 5) 1.5;

10. HaiiTu mepBy10 MPOU3BOAHYIO OT (DYHKITUU M BHIYUCIUTH €€ 3HAUCHHUE B TOUYKE X = 1:
1 1
FEa * 1+ x4
Otset: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

11.  Ecmu pynkius U=U(x,y) muddepennupyema B Touke My(%g.¥y), a QyHkims x=¢(t) u
y=1(t) muddepenmupyema B Touke t,, Toraa pynkmma U=(X,y) nupdepenuupyema B ToUke Ly
¥ YacTHasi TPOW3BOJIHAS BEIYKCISIETCS 10 (hopMyIie:
gF aUrdx | §UF@p 80 i da | PTFdix 8l AT gy 8T dx
. i = s e} WY —_———— T R e —— e T
Oteer: 1) o=t oy e 2 & frar syar - B ner Byar

12.  T'pamumenrom ¢pynkiun U=f(X,y,z) B Touke My (. ¥,. X,) Ha3bIBaCTCS
. L PR L
Otser: 1)gradU= = dx+ﬂ—}_dy+ aﬂdz,
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EI.F EIF
.: Ex ?’

2) gradU—— —£?+
3) gradU——cos r:c+£ cosf Jr—'J COSY.
13. dopmyna Herorona-JleiOnuna, ecimu F {x) - mepBooOpa3nas mis f(x), uMeeT BU:

Ortser: 1) j Ff(x)dx = F(a)- F(b); 2) j Ff(x)dx=F(b)-F(a);

j f(x)dx = F(b)+F(a); 4) j f(x)dx = F(b)-F(a).

14. CDopMyna I/IHTerI/IpOBaHI/ISI I10 4aCTIM IS onpeneneHHoro HHTErpajia UMeeT BUJ:

b

v J.VdU

Ortger: 1) jUdV uy |’ +deU 2) jUdV—

a

3) jUdV:UV|’;— d7U; 4) jUdV:UV|Z—deU.

a

15. Beruucnuts onpeneneHHsi HHTETpal

-‘[ (1 +§ “c;::[cﬁ“c;
Otset: 1)5; 2)1; 3)4; 42; 5)3;
16.  BpluucnIuTh ONpPEEIICHHBIN HHTETpa

4
g5, s
Oteet: 1) 5; 2)1; 3)4; 4)2; 5)3;
. BpluucnuTh onpeneneHHbI HHTErpa
f Sk
Otset: 1)5; 2) 1; 3)4; 4)2; 5) 3;
18.  BpIuuciauTh onpeesieHHbI HHTErpal
= 1

[
Otget: 1) -5; 2)-1; 3)-4; 4)-2; 5)-3;
19.  BbluucnuTh onpeeneHHbli HHTerpa

1
9 _f it
(1]

Oteer: 1) 5; 2)1; 3)4; 4)2; 5)3;

20.  BpIUMCAUTH ONPEEICHHbIN HHTErpaj
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12 f1. _ .2
EL Ef:c+l.}r::£x

OtBet: 1)5; 2) 1; 3)4; 4)2; 5) 3;

21. Brrunciuth onpeneneHHblii HHTErpal
‘1
—=dx
1 vE

Otset: 1)5; 2) 1; 3)4; 4)2; 5) 3;

22. BeruuciauTs onpeneneHHbli HHTErpall
1
¥ —
18 ) 11— 4x-dx
o

Oteet: 1)5; 2) 1; 3)4; 4)2; 5)3;

23. Brrunciuth onpeneneHHblil HHTerpal
3 iz
z. f L dx
4 Jy o=

OtBet: 1)5; 2) 1; 3)4; 4 2; 5) 3;

24.  BpUMCIUTH ONPEEIECHHBIN HHTErpajl

1

3
—'Jﬁ'(m?—ﬂcﬁ?
4 1

OtBer: 1) 5; 2) 1; 3) 45 4)2; 5) 3;
25. Brrunciuts onpeneneHHblil HHTErpal

T
q
f Zetnecosxdx
o

Otet: 1)5; 2)1; 3)4; 4)2; 5)3;
26.  BpruucnuTh onpeneaeHHbIN HHTErpal

L.
T Cosx
[fosm,,

Otser: 1)5; 2)1; 3)4: 4)2; 5)3;
27.  Haiitu iomaap miocKoi GUTrypbl, OrpaHUYCHHON MPSIMBIMU
1
}r=¥E3f;¢— 1 vy=0; x=2; x=4
Oteet: 1)5; 2)1; 3)4; 4)2; 5) 3;

28. Haiitu miomasap miockoi GUrypsl, OorpaHUYEHHON JTMHUSMHU
y=dx4+ 1l v=6x4+1 x=0h x=12.



OtBet: 1)5; 2)1; 3)4; 4)2; 5)3;

29. HecoOcTBennstit maTerpan [-oro poma o0o3HauaeTcs:

Otser: 1) j F(x)dx; z)T F(x)dx 3 3) j F(x)dx; 4) j df (x).

30.  BbruuciuTh HeCOOCTBEHHBIN HHTETPAT
1

= 1
;. J._,xxz -+ Ix 4+ EI
Otser: 1)5; 2)1; 3)4; 4)2; 5) 3;
31. BeraucnuTh HECOOCTBEHHBIN MHTETPAIT

= 1
9 — "X
| w5

Oteet: 1)5; 2)1; 3)4; 4)2; 5)3;

32. BpruncinTh TOBTOPHBIN UHTETpa

1 1 1
4-j rixf ri_vf (x+ z)dz
o » o
Otser: 1)2;2)5;3) 1;4)3; 5 4;

33.  BbIUMCAUTH NOBTOPHBIN UHTETPaAI

i &
6 ..[ rixd[ (= + ¥l dy
(] (]
Oteet: 1)2;2)5;3)1;4)3;5) 4;

34.  BpluucauTh ABOMHON MHTETPaAJ MO NPSIMOYTOJIBHOM 00nactu

[f rpds,

roge Dl = x = 2, 0= y= 2
Oteet: 1)2;2)5;3)1;4)3;5) 4;

35.  Bpluucauth ABOMHOMN MHTETPaAJ MO NPSIMOYTOJIBHOM o0nactu

a-ﬂcx*ﬂr}ds,
D
rge D:0 e 21, (L

Otet: 1)2;2)5;3)1;4)3;5) 4;

36. Boruucnuth 1BOIHOI HHTETpas Mo 00JIACTH, OTPaHUYEHHON 3aJaHHBIMU KPUBBIMU

12 as.



Oteet: 1)2;2)5;3) 1;4)3;5) 4;

37. C nomouiblo ABOWHOTO MHTErpajga BBIYMCIUTH IUIOMIAAb (UIYpPbl, OTPAaHUYEHHON KpH-
BBIMU
¥=12x;
Otsert: 1) 2; 2)

x=4d
3)1;4)3;5 4;

b
i

1
2"
5;

8. Beruucnurs TpOI/IHOI/I UHTETpall
J‘ e rf.zjl T.rriv-[ dx
Oteet: 1)2;2)5;3) 1;4)3;5) 4;
BI)I'-II/ICJ'II/ITB nepexoz[ﬂ K HOJ'I?IpHBIM KOOpI[I/IHaTaM

ﬂ T yds

Dy x4yt 2y x=0 v=0

Otset: 1) 2;2)5;3) 1;4) 3;5) 4;

0.  Boeramcauts, mepexos K MOJISPHBIM KOOPAHHATAM
f){ [1— yxt 4yt ds

Rty e, x20

Otset: 1)2;2)5;3)1;4)3;5 4;

41.  BpruuciauTthb, nepexons K NOJSPHBIM KOOPAMHATAM, HHTETPaJl 110 00J1acTH, OTPAaHUYEHHON
3aJJaHHBIMHM KPUBBIMU

&
ﬁ_zﬂzzms

D: 4y —2p=0; y=0; ¥y==x

Otset: 1)2;2)5;3)1;4)3;5) 4;

42. Bpruncnuts uaTErpan

2 [ G- e

rae [ — orpesok mpsimoii ot A(0, 0) no B(4,3)
Otset: 1)2;2)5;3) 1;4)3;5) 4;
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Ipunoowcenue 16

TunoBble BONPOCHI K 3a4€Ty
OIIK 1 (3nams), OIIK 2(3namu)

Huddepennmanbapie ypaBHEHHS TIEPBOTO MOPSIIKA.

WnTerpupoBanue HEKOTOPHIX THUMOB AU epeHInanbHbIX YpaBHEHUH IEPBOro HOPSIIKA.
Huddepennmanbapie ypaBHEHHS BBICIINX MOPSIIKOB.

Jluneiitnble nuddepeHIaIbHble YpaBHEHHSI BTOPOTO MOPSIKAa C OCTOSHHBIMU K03(du-
IIUCHTAMH.

Jluneiinble qudQepeHnnaIbHbe YpaBHEHUS 7 — IO MOPsAKa C TOCTOSHHBIMU K03 pHiu-
€HTaMHU.

Mertopn Jlarpanxa (MeToa BapHaluy MPOU3BOJIBHBIX TTOCTOSHHBIX).

Cuctembl THHEWHBIX AU (EpEeHIINATBEHBIX YPABHEHHUHN C MTOCTOSIHHBIME KO3 dUIMEeHTA-
MH.
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Ipunoowcenue 17

Tunossble 3a1aHuUsA 1)1 KOHTPOJILHOI padoThl Ned
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emun)

BapuanT 1

3aganue 1
Haiitu obmee pemenue nuddepeHmanp-HOro ypaBHeHHUS:

y'cosx=(y+1)sinx.

3aanue 2
Haiitu pemenue 3agaun Ko quddepenunanbHOro ypaBHeHUs IEpBOro Nopsiika
3
y'—L:x2+2x y(=1)==
x+2 2
3aganue 3
Haiitu oOmiee pemenne nupdepeHInaibHOr0 ypaBHEHUS:
(1+»)y"=5()" =0.
3ananue 4
Haiitn YacTHOE pelieHue i depeHnnanbHOTO ypaBHEHUS

y"'=5y"+6y=(12x—-T)e™, ynosnerBopsomee HauampEEM ycrnosmam:  p(0) =0,

¥'(0)=0.
3agaHue 5
Peumuts nuddepennumanbuoe ypaBHEHHE METOIOM BapHUalliy IPOU3BOIBHON OCTOSTHHON
2
yirty ==
S1n 77x
3ajmanue 6

Jana cucrema ITuHEHHBIX AU (epeHInaIbHBIX YPAaBHEHUH ¢ TOCTOSTHHBIMUA K03 uin-
C€HTaMU:

dx
—=3x-2
dt Y
dy
—=2x+38
dt 7

Tpebyetcs: 1) HaliTh o0Iee peleHre CUCTEMbI ¢ TIOMOIIBI0 XapaKTePUCTUUECKOTO0 YpaBHEHHUS;
2) 3ammcaTth JaHHYIO CUCTEMY H €€ peIIeHHe B MaTpUIHOH (opme.

3aganue 7
Kpusas npoxoaut uepes Touky A(2;—1) n o6mamaer Tem cBOWCTBOM, YTO YIIIOBOH KO-

3 PUIHEHT KacaTeIbHOH B JTI000i ee TOUKe MPOIOPIHOHAIEH KBapaTy OpJIMHATHI TOUYKH Kaca-
HUs ¢ K03QUIMEHTOM TIponopuroHansHocTi kK = 3 . Haiitu ypaBHEHME KPUBOIA.

Bapuanrt 2

3amanue 1
Haiitu oGriee pemenne nudGepeHInaIbHOTO YPaBHEHHS

xy —y=qx+y°.

3amanue 2
Haiitu pemenune 3agaun Ko quddepeHnmanbHOro ypaBHEHHS IEPBOTO MOPSIIKA

ye t=x-1 y(l)=e
3amanue 3
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Haiitu o0mmee pemenune nudepeHInaibHOro ypaBHEHHS:
xy"+2y' =x’.
3ananue 4
Haiitu yacTHOe pemenue quddepernuansaoro ypasaenus y' —4y' +13y =26x+5,

yaoBieTBopsiioniee HauanbHeM yenousam: V(0) =1, y'(0) = 0.

3azjaHue 5
Pemmts muddepeHnmanbHoe ypaBHEHHE METOIOM BapHaIUU IPOU3BOIBHOM IMTOCTOSTHHOM
, 1 |
YAy
a “ cos—
T
3ananue 6

Jana cucrema ITuHEHHBIX AU (epeHInaNIbHBIX YPAaBHEHUH ¢ MTOCTOSTHHBIMUA K03 duiu-
C€HTaMU:

dx
—=-4x-6
dt 4
dy
—=-4x-2
dt 7

Tpebyertcs: 1) HaliTh o0Iee peleHre CUCTEMbI ¢ TIOMOIIBI0 XapaKTePUCTUUECKOTO0 YpaBHEHHUS;
2) 3ammcaTth JaHHYIO CUCTEMY H €€ pelIeHre B MaTpUIHOH (opme.

3aganue 7
Kpusas npoxoaut uepes Touky A(1l;2) m o6namaer TeM CBOWCTBOM, 4TO MPOU3BEIEHUE

yrII0BOro ko3¢ duimenra kacarenbHOH B J1000# ee TOUKe HAa CyMMY KOOPAWHAT TOYKH KaCaHHs
PABHO YJIBOCHHOW OpAMHATE 3TOW TOYKU. HaliTu ypaBHEHUE KpUBOM.
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Ipunoowcenue 18

TunoBOM KOMILJIEKT 3aJaHUM 1J1sl TeCTOB
OIIK 1 (ymemw, 61a0ems), OIIK 2(ymems, 61a0emn)

1. Juddepenimansaeie ypapHeHns F(x,y,y,y",...,y™)=0 Ha3sBaercs:
OtBert: 1)ypaBHEHMsI C YaCTHBIMH ITPOU3BOIHBIMU;
2)00bIKHOBEHHBIMU AU (depeHIInaTbHbIMUA ypaBHEHUIMU [-0r0 mopsiaka
3)o0bIKkHOBeHHBbIMH AH (¢ epeHIINATbHBIMYA YPABHCHUSIMHU N-0T0 MOPS/IKA;

4)ypaBHEHMsI C YaCTHBIMU IPOU3BOAHBIMU N-0T'0 MOPSIIKA.

2. OnnoponHoe nuddepernnanbHoe ypaBHeHHe [-ro nopsiika pemaercs myTeM MoACTaHOB-
KU:

Oteer: ) ¥=U 'V, 2)w =01 'a; 3)};:5; 4)F=f}-

3. Juddepennunanproe ypaBHeHHE [-ro OpsiiKa HA3bIBACTCS IMHEHHBIM, €CITH
OtBet: 1)OoHO UMeeT BUT % = f(x;¥]), e F(2,¥)- QyHKUUA HYIEBOTO H3MEPEHUS;

2) ono umeet Bua M(x, wide + N(x¥ldy = 0, rne M(x, 7)u N(x 7)) — QyHxmus o1-
HOTO U3MEPEHUS;

3) oHoO MMeeT BUJ % +Pix)-v=Q(x)

4. VYpaBHeHue bepHyum umeeT BUA:

OrtBerT: l)_“—} £ P(x) v =) ¥";
2) 4 P(xl = Qa)-¥™;

& x =
3) =+ P(x) ' x = @(x).
5. JInHeHoe ypaBHEHHE NEPBOTO MOPAAKA PELIACTCS IIyTEM ITI0ACTAHOBKH:
Oter: 1) y=x-U; 2)F=§; Ny=Z Hx=UF

6. VYpaBHenue bepHyn pemaercs myTeM MoACTaHOBKH:

& W
Omser: ) y=wx-U;2) y== Nu=U-V, Hy=¢
7. Yr06s1 quddepennuansaoe ypasaenne M (x, wdx 4+ K(x, wdy = 0 npencrasnso co-
00l ypaBHEHHE B NOJHBIX AU(QepeHnnanax, Hy>KH0, 4T0ObI ObIIIO BBIITOJHEHO YCIOBHUE:

f 'y £ -] B e
Ortper: 1) &L =88, 5y 8 _ &¥ da _ BN 4)!1M 5

fx 8y Hye dx’ ) fx 8z’ Ea Ept

8. Jluddeperunansoe ypapaenne ¥ + a ¢ 5 + g w884 | 2a v = (i) HasbBacT-
cs
Otgert: 1) TMHEHHBIM HEOJTHOPOAHbIM

2) OAHOPOAHBIM N-T'O MOPSAIKA;

3)HenuHEeHHBIM HEOTHOPOJHBIM N-T0 MOPSIKA;

4)TMHEWHBIM OJTHOPOIHBIM N-TO MOPSIKA.
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9. Juddepenmumansroe ypasuenue 3% + a, 3"+, +a ¥ + a,y = 0 HassBacrcs
OtBert: 1) TMHEWMHBIM HEOTHOPOAHBIM;

2) OAHOPOJHBIM N-TO TOPSJIKA;
4) HEJIMHEHHBIM HEOIHOPOHBIM N-IO MOPSAKA;

4) TUHEeHHBLIM OTHOPOIHLIM N-T'0 MOPSIIKA.
10. Ecnu nud¢epennmansHoe ypaBHeHUE ¥ =+ i, ¥ =+ &, ¥ = O UMeeT /1Ba 4aCTHBIX pelle-

HUS ¥y B ¥, , TO
Ortser: 1) 3 + ¥, Grdem, Cyvy + €3 He OyIET pelIeHHEM;

-

¥y +wouCow, + €y OYAYT pELICHUSAMME;

3) €47, + Co¥; Oyner, a ¥, + ¥, He Oy/eT peuleHusAMI

4) ¥, + ¥, u €77 + €, F, MOTYT OBITh, @ MOTYT U HE OBITH PEIICHUSIMH.

1. Ecnu 3, + 3; - 1Ba IMHENHHO HE3aBUCUMBIX pelieHus quddepeHInaaIbHOr0 ypaBHEHHS
¥ +a,¥ +a,¥ = 0, To oblIee pelieHne STOro ypaBHeHHs Oy 1eT

Oper: 1) Gy Comy 2) 35+ 305 3) DU 5 4) @07 4 a0

12. OnHopoaHOE TUHEHHOE YPAaBHEHHE C IMTOCTOSTHHBIMHU KO3 HUIIMEHTaAMHI

yn +ay +a,y= 0 unmeer XapPaAKTCPUCTHICCKOC YPABHCHUC BU/JIA:

Oteer: )k* +ak+a,y=0; 2)k"+ak +a,k=0;

3y +ak+a,=0; Dk’+ak+a,=0,

13.  XapakTepucTHdecKoe ypaBHEeHHUE AU hepeHIMansHOro ypapHenus " +a,y +a,y =0

UMEET JIBa Pa3InYHbIX AEHCTBUTEIbHBIX KOPHA K1 1 k2. Torna obuee pemenue 3Toro ypaBHeHus

Oyner:
Orger: 1) Cie"™ + C,e™* 3 2) C, cosk,x + C, sink,x; 3)e"™ +e*; 4)C,e" - C,e™".

14.  XapakTepucTHYeCKOe ypaBHEHHE AU hepPEHIMANEHOTO ypaBHeHus " +a,y +a,y =0

MMeeT KOMIUICKCHbIC KOpHU k, =a +iff u k, =a—if. Toraa obuiee peuienue auddepeHuu-

aJIbHOTO ypaBHEHHMS OyeT:
Otger: 1)e”™ (C, cosax + C, sinax); 2)C, cos fx+C,sinax;

_3)e™(C, cos fx+C,sin fx); 4)C,e™ +C,e™.

15. XapaktepucTuueckoe ypaBHeHHE ¢ GHepeHITnaTIbHOTO YPABHEHUS

y' +a, y' +a,y = Oumeer aBa onuHakoBbIX ki=ka. Torna obuiee pemenue qudepeHaIbLHOro

ypaBHEHUs OyIeT:
Otger: 1)C,e"* +C,e""; 2)C, cosk,x+C,sink,x

3)e""(C, cosk,x+C,sink,x); 4Ce" +C, -x-e"",
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16.  XapakrepucTHUECKOE ypaBHEHHE HEOJHOPOAHOIO JMHEWHOTO ypaBHe-

Huay" +a,y +a,y =P (x)-e“ numeer kopuu kiu k> He paBHbIe a. YKaxKuTe, Kakoe 3TO pelie-

HUC:

Ortger: 1) oOuiee; 2)uyacTHoe.

17. XapakTepUCTUUECKOE YPAaBHEHUE HEOJHOPOIHOIO JIMHEHHOIO YpaBHe-

uus y" +a,y +a,y = P, (x)-e“ umeer kopuu ki u k2 He paBHbIe a. YKaKHUTE, BUI €10 PELICHUS:
Oteet: D Q, (x)e“ 32)0, (x)(C,e"™ +Cre™ ); 3)0, (x)-x"-e“,r#0;
4)Q, (x)e™ (C,e" + C,e™)

18.  XapakTtepucTuueckoe ypaBHEHUE HEOIHOPOIHOTO JIMHEHHOTO YPaBHEHUSI

y'+ay +a,y=P, (x) e umeer kopuu ki 1 k2. Yucyio a paBHO XOTs1 Obl OJTHOMY KOPHIO Xa-

PaKTEPUCTUYECKOTO YPaBHEHUS. Y KAKUTE, KAKOE 3TO PEIICHUE:

Ortgert: 1) obmiee; 2) yacTHoeE.

19.  XapakTepucTuieckoe ypaBHEHHE HEOTHOPOIHOTO JINHEHHOTO YpaBHe-
Huay" +a,y +a,y =P, (x)-e” nmeer kopau ki u ko. Unicao a paBHO XOTs ObI OTHOMY KOPHIO

XapaKTEPUCTUYECKOTO YPABHEHUS. Y KaXKUTE, BUJ €TI0 PELLICHHUS:
Otget: 1)Q, (x)e”; 2)0, (x)(C,e"™ + C,e"); 30, (x)-x"-e™ 3 H)Q, (x)e” (Ce"" +C e™).

axl
-—= FLl(x,01,32, ..., 5m)

20. Cucrema dxm Ha3bIBACTCS
—= Fre(e, 1,62, ., 08)

Otsert: 1) xanonnyeckou [-oro nmopsiaka;

2) HopMasbHOM [-oro mopsiaka;

3) HOpMAJILHOM N-0T0 MOPSIAKA;

4)KaHOHUYECKOM N-0T0 TOpsIKa.

21.  HopmaisbHas cuctema n ypaBHEHHI MOKET OBITh CBE/ICHA!

Otgert: 1) k auddepeHnnanbHOMy YpaBHEHHUIO J1I000T0 MOpsAKa;
2) x nuddepeHnnanbHOMY YPaBHEHHUIO C TOCTOSTHHBIME KO3 (DUIIMECHTAMH;
3) anddepeHnnaIbHOMY YPABHEHHIO 11 -0T'0 NOPS/IKA.
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Ipunoowcenue 19

TunoBble BONPOCHI K IK3aMeHY
OIIK 1 (3nams), OIIK 2(3namu)

beckoHeuHbI pAl, €r0 CXOAUMOCTb.

HccnenoBanue Ha CXOIMMOCTH PSJIOB € MOJIOKUTENBbHBIMY WwieHaMu. [Ipu3Haku cpaBHe-
HUS.

[Ipusnaku cxogumoctu anambepa u Korm.

NHTerpanbHblii MPU3HAK CXOIUMOCTH.

AbcomoTHas cxoauMocTh. Teopema JleiiOuia o cXOAMMOCTH 3HAKOYEPEAYIOMIUXCS Psi-
JI0B.

OyHKIMOHANBHBIE psiibl. O6IacTh CXOAUMOCTH.

[TpaBuibHAsA CXOAUMOCTb (YHKIIMOHAIBHBIX PSIJIOB.

Crenennsle psaabl. IHTEepBan U pagnyc CX0IUMOCTH.

Psn Teitnopa.

. UaTerpupoBanue quddepeHnaibHbIX ypaBHEHUH C TIOMOIIbIO CTEIIEHHBIX PSJIOB.
. [IpunioxkeHus CTeneHHbIX PAIOB K MPUOINKEHHBIM BbIUHUCICHHSIM.

. PA1IbI ¢ KOMIUIEKCHBIMHU YJIEHAMU.

. Page1 @ypee.

. Murerpan Oypse.

. Ckansiproe nosie. [Ipon3BoHas Mo HaNpaBJIEHUIO.

. I'panueHT cKaJIApHOTO MOJIA.

. BektopHoe nose. [I0Tok BEKTOPHOTO MO Ye€pe3 MOBEPXHOCTD.

. IllognpocTtpaHncTBa.

. DneMeHThl KOMOMHATOPUKH: IIEPECTAaHOBKH, pa3MEIIeHHsI, COUETaHUSI.

. Knnaccndeckoe onpezneneHue BEpOSITHOCTH, CIy4ailHbIe COOBITHS, AJIEMEHTApHbIE HUCXO-

JIbl, CBOMCTBA KJIACCUYECKOM BEPOATHOCTH.

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMa CliosKeHHs BEpOSTHOCTEH.

3aBUCHMBIE U HE3aBUCUMBIE COOBITHI. TeopemMa YMHOKEHHUS BEPOSTHOCTEH.

VYcnoBHast BepossTHOCTB. Teopema o hopMyJie MoHOM BeposTHOCTH, (hopMyJsl baiieca.
[TonsiTne pacnpeneneHus BEPOATHOCTEH CiTydalHbIX coObITHH. CXemMa HE3aBUCHMBIX HC-
neiTanuil. opmyita beprymn.

Cry4aifHple BEJIMUMHBL: onpeeicHue, GyHKINS paclpeesICHus] CIIydaiiHOW BETMYUHBI U
€€ CBOMCTBA, HE3aBUCUMBIE CIIy4YailHbIE BEJIUYUHBI.

OrnpeneneHns] YUCIOBBIX XapaKTEPUCTUK JAMCKPETHBIX M HEMPEPBIBHBIX CIyYalHBIX Be-
JUYMH: MaTeMaTHYeCKOe OKHUIaHWE, OUCIEpCUs, MOJa, MEAHMaHa, LEHTpPAlbHbIE U
HayaJbHbIE MOMEHTHI.

CBolicTBa MaTeMaTU4YeCKOro OKUIAHWS U JUCIEPCUU TUCKPETHON CIydyalHOW BEIMYU-
HBI.

bunomMuanbHOE pacnpeneneHue, BBIYUCIEHUE MaTEMAaTHUECKOIO 0)KUIAHUS U JUCIIEPCUU
OMHOMHHAIBHOTO PACIIPEACIICHHON CITy4YailHON BEJTUYHHBI.

I'eomerpuueckoe pacnpenenenue. Pacnpenenenne Ilyaccona. BeluucieHne OCHOBHBIX
YHUCJIOBBIX XAPAKTEPUCTUK 3THX PaCIpEIeICHUN.

HenpepeiBHble citydaiiHble BEIMYMHBL. BblUKCIEHHME MAaTEMaTH4YECKOrO OXXKHMIAHUS U
JUCIIEPCUU JJI1 PABHOMEPHO U HOPMAJIBHO PACIPEAEIICHHBIX CITyYalHbIX BEJIUYHH.
DyHKIHUA paclpeesIeHUs] HEIIPEPBIBHOM CIIy4aliHON BEJIMYUHBI U ee cBoMcTBa. DyHKIusA
IUIOTHOCTH pacnpeneneHus. Mona, menuana. HauanbHble M IEHTpAJIBHBIE MOMEHTHI.
[TonsaTue 0 3aK0HE OONBIINX YUCEIL.

OcHOBHbIE TIOHATHS MaTEMaTHUUYECKON CTATUCTUKU: FeHepaibHasi COBOKYMHOCTh, BHIOOP-
Ka, BBIOOPOYHbIE XapaKTepucTUKH. Metoabl oTOopa.

CratucTuyeckre OLEHKH M UX CBOMCTBA: HECMEIIEHHOCTb, d()(PEKTUBHOCTHh U COCTOS-
TEJIbHOCTb.
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