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Conep:xanue:

[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI

[lepeuens mIaHUPyEMBIX PE3yIbTATOB OOYUEHHUS O JUCHUILIIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHHUS 00pa30BaTeIbHOM
MIPOrpaMMBbI

Mecro nucuurumnbl B ctpyktype OOII 6akanaBpuara

OO0beM AUCHHILTUHBI B 3a4ETHBIX SIMHUIAX C YKa3aHUEM KOJIMYEeCTBA
aKaJIeMHUYECKHX, BBIJICJICHHBIX HA KOHTAKTHYIO pPa00Ty 00y4aromuxcs ¢
npernoiaBaTeneM (1o BUAaM y4eOHBIX 3aHATHIA) M HA CAaMOCTOSITEIbHYIO
paboTy 00yJaroIIXCst

CopepxaHue JUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jieiaM ¢ yKa3aHUeM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJIEMUYECKHX YacOB U BUAOB YyUeOHBIX
3aHATHI

Pa3nensl AMCHMIITUHBI U TPYIOEMKOCTb 110 BUAAM YU4e€OHBIX 3aHATUH (B
aKaJeMHUYECKHX 4acax)

Ounas popma 0OydeHus

3aounas Gpopma oOydeHHS

Copep:xanue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3ienam
Coneprxanue JEeKIIMOHHBIX 3aHATUN

Copepxanuie 1a00paTOPHBIX 3aHATUN

Coneprxkanue NPakKTHUECKUX 3aHATUN

[lepeuens yueOHO-METOANYECKOTO 00ECTIEUCHHUS I CAMOCTOS TEIIbHON
paboThI 0OYJAOIIUXCS 110 TUCIUATIIIHE

Tembl KOHTPOJIBHBIX PabOT (pa3fesnbl JUCIUILIUHBI)

TeMbl KypCcOBBIX MPOEKTOB/KYPCOBBIX PadOT

MeTtoauueckue yKkazaHus isi 00y4aroImuXcsi IO OCBOCHUIO TUCIUTLINHEI
OO6pazoBaTeIbHBIE TEXHOJIOTHHI

Y4ebHo-MeToInuecKoe U HHPOPMALMOHHOE 00ecrieueHre TUCIIUITIIMHBI
[lepeueHb OCHOBHOM U JOMOJIHUTENBHON Y4eOHOM IUTEPATYPHI,
HE0OXOTUMOM ISl OCBOCHHUSI TUCITUTLINHBI

[Tepeuens nHGOPMAITMOHHBIX TEXHOJIOTUH, UCTIOJIB3YEMBIX TPU
OCYIIIECTBIEHUH 00pa30BaTEIHLHOTO Mpoliecca MO AUCIUILTUHE, BKITIOYAs
nepeyeHb IPOrpaMMHOro oOecreyeHus

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOHN ceTH
«uaTepuer» (nanee — ceth «MHTEpHETY»), HEOOXOIUMBIX IS OCBOCHHUSI
JTUCIUTLTAHBI

Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM 1S
OCYILECTBICHHsI 00Pa30BaTEIBLHOTO MPOLEcca MO AUCIUIUINHE
Oco0eHHocTH OpraHu3ayi 00y4eHHUs 110 TUCHUIUIMHE [T HHBAJIUA0B U JINLL
C OTpaHUYEHHBIMH BO3MOXKHOCTAMHM 37J0POBbS
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1. Ieau u 3212491 0CBOEHHST U CHUTLTHHBI

Lenabio ocBoeHUs TUCHUNIMHbI«Mamemamuxay sBIseTcs: GOPMHUPOBAHUE 3HAHHH O
MaTeMaTUYeCKUX 3aKOHOMEPHOCTSX, MaTeMaTHYeCKHMX METOAax cOopa, CHCTeMaTH3alluy,
00pabOTKM W MHTEPIpPETAlH Pe3y/IbTaTOB HAOIIONCHUI, ¥ HCIONb30BAaHUE UX B Oyaymiel
npodecCHOHATBLHOMN 1eATETFHOCTH.

3agauM QM CUMIINHBL:
— (opMHUpOBaHHE IETIOCTHOTO MAaTEMaTHUECKOTO MPEICTABICHHS O HAyKE,
— H3y4YeHHE OCHOBHBIX, (PyHJIaMEHTAIbHBIX MMOHATUI U METOI0B MAaTEeMAaTUKH;
— obecrieyeHne CTy/ICHTOB MaTeMAaTUYECKUM alnapaToM MaTeMaTHKU, HEOOXOJUMBIM MpH
M3YYEHUU €CTECTBEHHOHAYYHBIX, 00IIeNnpo(ecCHOHAIbHBIX U CHEIUANBHBIX AUCLIUIUINH,
— BBIpabOTKa YMEHUH CAMOCTOSITENIFHO PACHIMPATh MAaTEeMaTHUECKUE 3HAHUSA U MPOBOAUTH
MaTeMaTUYECKUN aHAJIN3 UHKEHEPHbIX3a/1a4.

2. IlepeyeHbNIIAHUPYEMBIXPE3YJIbTATOBOOYYEHUSITTOAUCIIUTIIIUHE
«MaTemMaTHKa»,CO0THECEHHBIXCILUIAHUPYEMbIMHIPE3YIbTATAMHOCBOCHUSIO0PAa30BaTeJIbH
oinmporpaMmsl

Bpe3ynbrareocBOCHUS TUCIUILTAHBI (POPMHUPYIOTCS CIICTYIOIINE KOMIICTCHITHH:
OIIK — 1 - cmocoOGHOCTBIO HCIONB30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX
JTUCIAILTNH B IPOPECCHOHATLHOM e TEIIbHOCTH, IPUMEHSITh METO/IBI MATEMAaTHIECKOTO aHAITN3a

u MaTeMaTHYECKOIro (KOMIIBIOTEPHOT0) MOJICJIUPOBAHHUS, TEOPETUYECKOrO u
AKCIEPUMEHTAILHOTO UCCIIEI0OBAHMSL.
OIIK — 2 - cnocoOGHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTh HpoOIeM,

BO3HUKAOIIUX B XOIC HpO(i)CCCI/IOHaHBHOIZ ACATCIIBHOCTHU, IMPUBJICYL UX I PCIICHUA
COOTBCTCTBYIOH_II/Iﬁ @HSHKO'M&T@M&TI/I‘ICCKI/II‘;I arirapar.

Bpe3syabTaTeocBoeHH AN CHUIIIMHBIOOYYAOLIUHCST0/1KEHOBJIA/IeThCJIe YO IIIMMHUP
€3yJIbTATAMHO0YYeHUSITIOIMCIIUTLIMHE!

3HATH!
- oCHOBHBIE 3ak0HbI MatemaTuku (OITK-1);
- OCHOBHBIC TIOHSATHS B 00JacTH MaTeMaTHKH, OCHOBHI TpPHUMEHEHHS (DU3HUKO-
MaTeMaTHYeCKOro ammapaTta Juii pelieHus [pobjeM, BO3HHUKAIOIMIMX B XOJe
npodeccronanbHoit aestenbHoctu (OITK-2).

yMeTh:
- NPUMEHATH METOJbl MAaTEeMAaTHYECKOTo ammapara, B TOM YHCIE, MaTeMaTHYeCKOTO
aHaNmM3a Mpy penieHny npodeccronansHbix 3aaa4 (OI1K-1);
- BBISIBUTh €CTECTBEHHOHAyYHYIO CYIIHOCTh TpoOJIeM, BO3HHKAIOIIUX B  XOJe
npo¢eCCHOHATIBHON J1eATeNbHOCTH; NMPHUBJIEKAaTh (PU3UKO-MAaTEMATUYECKUN ammapar s
pemienus npodeccuonanbHbixnpodiem (OIMK-2).

BJIA/IeTh:
- TMIEPBUYHBIMU HABBIKAMHA W OCHOBHBIMH METOJAMHU PEIICHHS MAaTeMaTHYeCKHX 3ajad W3
OOIIENHKEHEPHBIX M CIEIHANBHBIX TUCIUIUINH 1o npoduio (OITK-1);
- HaBBIKAMH TNPUMEHEHUs] (PU3UKO-MAaTEeMAaTHYECKOTO ammapara Ui PelieHus MpooiiemM
npodeccuonanpHoit gestenbroctu (OITK-2).

3. MecroaucuuniauabiBeTpykrype OOIloakanaspuara

Hucuumumzabl.b.06«Matematuka»peanusyeTcsiBpaMkax 0a30BOHYACTH.

JucuunimHa  Oasupyercss  Ha  pe3yabrarax  00y4eHHsl,  IOJYYEHHBIX
BPAMKaXHU3y4eHHACIeAYOMMXAUCHUILINH: «Matematuka», «MHpopmaTuka», U3ydaeMbIX B
CpEeIHEH IIKOJIE.



4. O0beMINCUNTLTHHBIB3a4€eTHBIX eIUHUIIAXC yYKa3aHueM
KOJIN4eCTBAAKa1eMUYeCKNX4YacoB,
Bbl/I€JIECHHBIXHAKOHTAKTHYIOPa00Tyo0y4armuxcscnpenoaaBareaemM(mo
BHIAM3AHATHI )M HACAMOCTOSITEIbHYIOPA00TY00yYal0IMXCH

dopma 00yueHust QOunas 3aounas

Tpya0eMKOCTb B 324€THBIX
eIMHUIAX:

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

1 cemectp — 13.e.;
2 cemecTp — 33.¢.;
3 cemectp — 33.¢.;
4 cemectp — 53.e..
Bcero - 12 3.e.

AyIMTOPHBIX (BKJIIOYasi KOHTAKTHYI0 padoTy o0yyammmxcsi ¢ nmpemnojaaBarejieM) 4acoB

(Bcero) no yueoOHOMY IJIaHY:

Jlexmm (JI)

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

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

Jlaboparopusie 3ausTus (J13)

1 cemecTp — yueOHbLM NAAHOM He
npeodycmMompenst,

2 cemectp — 18 yacos;

3 cemectp — 18 gacos.

BCero - 36 yaca

1 cemecTp — yuebnbIM nIAHOM He
npeoycMompenul,

2 cemecTp — 2 Jaca;

3 cemectp — 4 yaca;

4 cemecTp — yueOHbIM NIAHOM
He npedyCcMOmpeHb.

BCero - 6 4acos

[Ipaktuueckue 3anstus (113)

1 cemectp — 36 yacos;
2 cemectp — 18 yacos;
3 cemectp — 36 yacoB.
Bcero - 90 yacos

1 cemectp — 8§ yaca;
2 cemectp — 4 yaca;
3 cemectp — 2 yHaca;
4 cemectp — 4 vaca.
Bcero - 18 yacos

CamocTosiTenpHas padora
crynenta (CPC)

1 cemectp — 72 yaca;
2 cemectp — 72 vaca;
3 cemectp — 72 yaca.
Bcero - 216 yacos

1 cemectp — 20 4aca;

2 cemectp — 98 yaca;

3 cemectp — 98 yaca;

4 cemectp — 172 vacos.
Bcero - 388 yacos

(I)opMa TEKYIEro KOHTPOJIs:

KonTtposnbsHas padora Nel cemectp — 1 cemectp — 1
KonTponbsnas pabora No2 cemecTp — 2 cemectp — 2
KonrponsHas padora Ne3 cemecTp — 3 cemecTp —2
4eOHbIM NIAHOM
KontponbHas pabora Ned Y cemecTp — 3
He npedycmompeHvl
yeOHbIM NIAHOM
Kontponbnas padota Ne5 Y cemectp — 4
He npedycmompensl
yeOHbIM NIAHOM
Kontponbnas padora Ne6 Y cemectp — 4
He npedycmompensl
®opMa NPOMeKYTOUHOMH ATTECTALMU:
SK3AMEHEL cemectp — 1 cemecTp — 2
cemectp — 3 cemectp — 4
cemectp — 1
3auer cemectp — 2 P
cemectp — 3

3ayeT ¢ OLEHKOU

yll€6HblM ni1anom

y1l€6HblM nianHom




He npedycm OmpeHbl

He npedycmompeubt

Kypcosas pabota

V4eOHbIM NIAHOM
He npedycmMompeHbl

VUeOHbIM NIAHOM
He npedycmMompenvl

Kypcosoi npoexr

V4eOHbIM NIAHOM
He npedycmMompeHbl

VUeOHbIM NIAHOM
He npedycmMompenvl




5. CoaepxxaHue U CHUILVINHBL, CTPYKTYPHPOBAHHOE

aKaJIeMM4eCKMXYaCOBH BU/I0BY4€eOHbIX3aHATHI

5.1. Pa3)1e.]'lbl)II/ICIII/Il'l.]'[I/IHLII/Ipr)IOCMKOCTI)HOBI/I}IaMy‘leﬁﬂbIX 3aHﬂTnﬁ(BaKaneMn'{ecm/lx'{acax)

5.1.1. Ounas popma o0OyueHust

mopasaejgaMCyKazanuem

OTBCACHHOIOHAHUXKOJ/JIHYIECTBA

Pacnpenesienune TpynoeMmkocTu pasnaesa (B

®opMa TeKyLIero

Ne Pasaen TuCHHILINHEL. e E 5 % yacax) 1o BUJaaM y4eOHoil paboThl KOHTPOJIA U
n/n (no cemecmpam) 2 S § = KOHTAKTHAasl NPOMEKYTOUYHOM
i g = J JI JI3 113 CPC arTrecTaluu
1 2 3 4 5 6 7 8 9
1. JluHelHas 1 BEKTOpHas ajareopa 40 1 10 - 10 20
2. AHaMTHYECKas TEOMETPUS 16 1 4 - 4 8
3. KomimekcHEIN aHanu3 8 1 2 - 2 4 K/pab. Nel(0.0.)
DK3aMeH
4. Bgenenue B aHanu3 16 1 4 - 4 8
5. JuddepernnanbHOe UCUUCICHNE 64 1 16 - 16 32
6. WHTerpanabHOe HCUHCICHHUE 72 2 20 8 8 36
7. KpaTtHble nnTErpas 40 2 8 6 6 20 K/pa63. Ne2(0.0.)
8. KpuBonuHeiiHbie HHTETPAJIBI 32 2 8 4 4 16 e
9. Juddepernnanpable ypaBHEHHS 48 3 6 6 12 24
10. | Psimer 48 3 6 6 12 24 K/pa6. Ne3(0.0.)
I T w8 | 3 | s | o | n | @
Hroro: 432 90 36 90 216




5.1.2. 3aounas ¢popma o0yyeHHs

Pacnipenesienne TpyaroeMKkocTH pasgesa (B

dDopMa TeKyLIero

< o
Ne Pasnet THCHHILIHHEL. ° T3 S yacax) no BujaM y4ueOHoi padorbl KOHTPOJIA U
(no cemecmpam) o 8 = ) .
n/n 2 S 2 z KOHTaKTHas CPC NPOMEKYTOYHOM
g = ® JI JI3 113 arTecTaunu
1 2 3 4 5 6 7 8 9
1. JluHeliHast ¥ BeKTOpHas anredpa 9 1 2 - 2 5
2. AHanuTHYECKAs T€OMETPHS 9 1 2 - 2 5 K/pab6. Nel(3.0.)
3. KomiuiekcHbli aHanm3 9 1 2 - 2 5 3auer
4. BBenenue B aHanu3 9 1 2 - 2 5
5. JuddepenunanbHoe UCUUCICHNE 33 2 1 - 1 30
0. HuTterpanbHoe UcUUCICHUE 31 2 1 1 1 28 E; Pag- ﬁ%g&o-;
pab. Ne3(3.0.
7. KpatHbie unTerpansl 22 2 1 1 1 20 NK3aMeH
8. KpuBonuHelinble HHTErpabl 22 2 1 - 1 20
0. JuddepeHunanbHble ypaBHEHHS 108 3 4 4 9 98 K/pa6. Ne4(3.0.)
3auer
10. | Psnsr 90 4 2 - 2 86 K/pa6. Ne5(3.0.)
11. Teopus BeposSTHOCTEN. DIEMEHTHI K/pab. Ne6(3.0.)
. 90 4 2 - 2 86 9
MaTEeMaTHYECKON CTAaTUCTUKU. K3aMeH
Hroro: 432 20 6 18 388




5.2. CopepxaHueTUCUMILIMHBL, CTPYKTYPHUPOBAHHOEIOpa3aejiaM

5.2.1. Conep:kaHueNeKUMOHHBIX3AHATHI

HaumenoBanue
pa3nenaucuMIIuHbI

Conep:xanue

JIuneliHass M BEKTOpPHasdy
anredpa

Marpuupl. YMHOKeHHE MaTpull. MUHOPBI U anredpandeckue
JononHeHud. Panr marpunpsl. BekTopHOE mpOCTpaHCTBO.
basuc. Jluneitnas 3aBucuMOCTh BeKTOpoB. COOCTBEHHBIE
3HA4YEeHUsT U COOCTBEHHBbIE BEKTOpPHl MaTpulbl. JIuHeliHOe
IIPOCTPAHCTBO.

AHaITUTHYECKAS
rEOMETpHUS

CkansipHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEACHUE
BekTOpoB. [lomspHas cucrema koopauHat. llinockocte u
npsiMasi B mpoctpancTBe. OOImiass T€OpUsi KPHUBBIX BTOPOTO
nopsiika. KaHoHmdyeckoe M mapamMeTpuuecKoe YpaBHEHUS.
[ToBepxHOCTH BTOPOTrO Nopsiika. Meroj cedeHu.

KoMIIekCHBIN aHAIN3

Anrebpa ¥ KOMIUIGKCHBIM aHanu3. bunom Hprorona.
Tpeyronbuuk Ilackans. Coueranusa. KomiuiekcHble uncna u
JNEHCTBUS  HAI HUMH B  anreOpamdeckoir  dopme.
I'eomerpuueckas  uHTepnperauus. Dopmyna  Diinepa.
®opmyna Myaspa.

BpeneHue B aHanus

[Tonstue Qynkuuu. YucnoBas MOCIEIOBATEILHOCTh U €€
npenen. [lpemen  ¢yHKmuu. beckoHewHO Malble U
6eckoneyHo Oouspiue GyHKIKUU. OJHOCTOPOHHHUE MPEIEIbI.
HernpepbIBHOCTD U TOUKHU pa3phiBa.

Jluddepenumanpaoe
VICUNCIICHUE

[IpousBognas. [IpousBogHble  CIOKHOW, o0OpaTHOH,
MapaMeTpUIECKON ¢byakuumii. [Ipow3BogHbIE  BBICIINX
nopsiakoB. DOkcTpeMyMel. Teopembl ®epma, Posus, Jlarpanxka.
[TpaBuno Jlonutana. @yHKIIMK HECKOJIBKUX MEPEMEHHBIX.

MHTerpanbsHoOe
VICUMCIICHHE

I[TepBoobGpasHast. Heomnpenenenusiii UHTErpal.
Wuterpuposanue METO/IOM 3aMEHbI NIEPEMEHHOM,
MHTErpUpOBaHKEe MO YacTsM. MHTerpupoBaHue paroHaaIbHbBIX
Jpobeit. Meronr ~ HeompenenaeHHbIX K03 duimeHToB.
Onpenenennpii uHTErpan Pumana. CBoMCTBa OIpeieNieHHOTO
uHTerpana. Ilnomans 1uiockux ¢Guryp B JAEKapTOBOM U
noJsipHOM cucremax koopauHart. OObeM Tenm BpalleHUs.
J/IinHa  KpUBOM B NOJNSPHOM  CHUCTEME  KOOpJAMHAT.
HecobctBennsie unterpaisl |, 1l pona.

KpatHble MHTETrpasbl

JIBOWHON HHTErpaj, CBOMCTBA M TI€OMETPUYECKUU CMBICIH.
O6nacTe  MHTETPUPOBAaHUSA.  AINTOPUTM  PACCTAHOBKHU
NpeaeyaoB  WHTErpupoBaHusd. JIBOMHOW  wWHTerpail B
JIEKapTOBbIX W TOJSPHBIX KoopauHatax. OnpeaenuTelb
SIko6on. Haxoxnmenne mwromanyd ¥ o0bEMa. MexaHWYECKHUE
MPUJIOKEHUS IBOMHOTO MHTErpana. TpolHble HHTETPaJIbI.

KpuBosnHeliHbIE
MHTETPaIbl

KpuBonuHuelinbie HMHTETPAIIbI I 5 II THIIA.
Huddepenunansusie popmbl. Popmyna Crokca. dopmyia
I'puna.




9. [duddepenunanbHbie Huddepennmanbpaple  ypaBHEHHsS TEPBOTO  TOpSAKA W
YpaBHEHUS BBICIIUX  TOpsAAKoB. JluneitHple — muddepeHnnaabHbe
YpaBHEHUsT BTOPOTrO TNOpsAJKa MW N-r0 TOpsAaKa C
IIOCTOSIHHBIMU KO3 pHIEeHTaMH. Cucremsl

nuddepeHIaIbHBIX YPaBHCHUM.

10. [Psioer HeoOxomumblii M JAOCTaTOYHBIA MPU3HAKK CXOAUMOCTH.

WNurterpanbupiii npusHak. [Ipusnak  lamambepa. [IpusHak
Kommm. Ilpusnak JleiiOnuna. @yHKIMOHAIBHEBIE PSbl. Psapl
dypbe.

11. |[Teopus  BeposiTHOCTE.| TeopemMbl  CIIOKEHHSI  BEPOSATHOCTEH  COBMECTHBIX U
(DJIEMEHTHI HECOBMECTHBIX COOBITUN. Y CIIOBHAsI BEPOSTHOCTH. Teopembl
MaTEeMaTUYECKON YMHOXXECHHSI BEPOATHOCTEH HE3aBUCUMBIX U 3aBUCHUMBIX
CTaTUCTUKHU COOBITHH. ®opmyna 1nonHOM BeposTHOocTH. Dopmyna

baiteca. HayanpHble M LIEHTpaJbHbIE MOMEHTHI CIy4ailHbIX
BEJIMYMH.
5.2.2. Conepxxanune1ad0paTOPHBIX3AHATHI
HaumenoBanue

Ne Conep:xanue
pa3aeJagucuIINHbI

1. |AnrerpansHoe JlaboparopHnas pabora «BBenaenue B Mathcady.

MCUHCIICHUE JlabopatopHasi pabora «Pemienne 3amad MaTeMaTHYECKOTO
aHanu3a. HeomnpeneneHHslid MHTErpaibl, HHTETPUPOBAHUE C
IIOMOIUIbIO 3aMEHBI IEPEMEHHBIX ).
Jlaboparopunas pabGota «MHTerpupoBaHHE MO YaCTAM.
OnpenenéHHbI UHTETPAT.
Jlaboparopnas pabota «HecoOcTBeHHBIE MHTErpaibl 1 u 2 —
ro poJa.

2. [KpaTtHble uHTETpaIbI JlaboparopHas pabora «/[BoiiHbie uHTerpanbl. M3meHeHue

MOpS/IKa UHTETPUPOBAHUSY.

JlaboparopHas paborta «[IpunoxkeHuss ABOMHOTO WHTErpana.
Brrunciienne miomanein.

JlaboparopHas pabota «IIpunoxeHuss TPOWHOTO HHTErpaia.
BbruncneHnrie MOMEHTOBY.

3. [KpuBonuHuelinbie Jlaboparopnas pabora «Teopema CTokca, KpUBOJMHEHHBIE
MHTErpaJibl MHTErpaJIbl 2-TO PoJiay.

4. |luddepeHmanbHbie JlaGopatopnast pabora «/luddepennnanbubie YpaBHEHUS C
YpaBHEHUS pa3IEeNSOMUMHUCS TEPEMEHHBIMU.

JlaGopatopnast pabdora «/uddepenmansupie ypaBHEHUS
BBICIIMX TIOPSAKOB C TOCTOSHHBIMH KO3(PPUIIEHTaMU,
XapaKTepUCTUUYECKHE MHOTOUJICHBD

JlaGopatopHass pabora «Cucrtembl auQQepeHInaIbHbIX
YpaBHEHUH, pelIEHHNEe MAaTPUUYHBIM CIIOCOOOM.

5. [Pagsr JlaGopatopHas pabota «Psas».

6. |Teopuss  BeposiTHOCTEM.| JlaboparopHas paborta «Teopuss BepOSTHOCTEH. DIeMEHTHI
(DJIEeMEHTHI MaTeMaTUYECKON CTaTUCTUKH.

MaTeMaTU4YeCKOn
CTATUCTUKH
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5.2.3. Conep:kaHueNPAKTHYCCKUX3AHATHH

anredpa

HaunmenoBanue

Ne Conep:xanue
pasfenaguCuUINIHNHBI

1. Uluneitnas u BekTopHas MaTpuupl u nelcTBusg ¢ HUMU.Bbrunciaenue onpenenurenci

Il, Il mu BeICIMX TIOpsIKOB BpeluncieHne COOCTBEHHBIX
3HaUYeHUN U COOCTBEHHBIX  BEKTOPOB  MAaTPHIIBI.
Jwnaronanusanust MaTpHL.

Panr marpunsl. Teopema Kponekepa-Kanemnu. Pemenue
CHUCTEM JIMHEWHBIX ypaBHEHHMII MeTonoMm ['aycca. Pemienue
CHUCTEM JIMHEHHBIX YPAaBHEHUN W MaTPUYHBIX YPaBHCHHM.
Pasnoxxenue BekTtopa 1o Oaszucy. Marpuma mnepexosa.
Pemienne cucrem JMHEWHBIX YpPaBHEHUM 110 MPaBUILY
Kpamepa.Brruuciienre o0paTHON MaTPHILBI.

AHaITUTHYECKAS
rEOMETpHUS

Bekropa. CkanspHoe TpOU3BEIECHUE BEKTOPOB U €r0
IIPAKTUYECKOE IpUMeHeHue. BekTopHoe M cMenlaHHoe
npou3Be/ieHHe BEKTOpOB. MomeHThl. O0BbeM MHUPaMUIBL.
ITpsimast Ha TIOCKOCTH. PaccTosiHuSA OT TOYKM 10 IPSIMOM.
IInockocte B mpoctpaHcTBe. HopmanbHbIE  BEKTOD,
paccTosiHus OT TOYKM [0 Iulockoctd. Ilpsmas B
npoctpancTtee.  Hampasnsrommii  Bektop.  JluHMM  u
MOBEPXHOCTU BTOPOro Mopsiaka, Oiumic. ['unep6ona.
[TapaGona. IlpuBeneHue IMHUI KW TOBEPXHOCTEH BTOPOrO

KoMIuiekcHBIN aHAIN3

bunom Herorona. Tpeyronbnuk Ilackansa. Coueranusi.
KomrutekcHslil aHanus. /lenenre u yMHOXKEHUE
KOMIUIEKCHBIX uncen. @opmyna Jinepa. @opmyna Myaspa.
W3BnedeHne KOpHEN N-OW CTENEHH.

Beenenue B aHanm3

IIpenenst [IOCJIEI0BATEIILHOCTEN 51 GbyHKINH.
3ameuaTenbHble npezenbl. [I[puMeHeHne SKBUBAJICHTHBIX U
0EeCKOHEYHO MalbIX K BBIYMCICHMIO Tpezaena. Beruncienue
npenenoB. OmpesneneHne HENPEPHIBHOCTH (QYHKIUU U
HaxO0KJICHUE €€ TOYEK pa3phIBa.

JuddepenunansHoe
VICUHCIICHHE

[IpousBognas u auddepenuman ¢GyHKIUU. YpaBHEHUE
kacatenbHOM.  [IpuOmmkeHHble  BbluucieHus. TaOnuua
pou3BOJHBIX. [Ipon3BoHbIE TapaMETPUUYECKUX U HESIBHBIX
¢bynkuuit. IlpousBogHble BbICIIMX TOpPsIKOB. [IpaBumiio
Jlonurans.  Bo3pactanme u  yObIBaHME  (QYHKIIMIA.
OKkcTpeMyMbl GyHKIMNA. BBIMyKI0CTh, BOTHYTOCTh (DYHKIIMH.
Acumnrotsl. KpuBuszHa KkpuBoi. YacTHbIe NMPOU3BOJHBIE.
[Tonuslit quddepennuran GyHKIMM € IBYMsI apryMEHTaMH.
[TpousBogHas cinokHOM M HesBHOM (yHKumu. ['panueHt
¢ynkuuu. IlpowsBomHas 1O HampaBlIEeHUIO. OJKCTPEMyM

MHTerpanbHOe
VCUYUCIICHHE

Tabnuna wuHTErpasioB. MeTon HMHTETPUPOBAHUS IyTEM
noaBeacHUs nox auddepennuan MuaterpupoBanne MeTo10M
3aMEHbI NIEpEMEHHON. MeToJ MHTErpUpOBaHMS IO YACTSAM.
WNHTterpupoBanue IpOoOHO-pallMOHAIBHBIX GyHKIUH.
WHTerpupoBaHne TPUTOHOMETPUYECKUX U TUIEPOOTHMUECKUX
¢bynkuunii. MHTErpHpoBaHne HppaluoHaIbHbIX QYHKIUH.
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KpaTHble nHTErpaibl

JIBOIHOW MHTErpaji, ero CBOMCTBAa, T€OMETPUUYECKHUI CMBICI.
O6nacTb  WMHTETPUPOBAaHUSA.  AJTOPUTM  PACCTAHOBKHU
NpeaeyaoB  UHTErpupoBaHus.  JIBoWHOW  uwHTerpain B
JIEKapTOBbIX U MOJIAPHBIX KoopauHaTax. OmnpenenuTenb
Skobun. duszmyeckre NPUIOKECHHUS JBOWHOIO HHTErpaja.
@usznueckue MNPUIOKEHUs TPOMHOIO MHTEerpana. TponHOU
UHTETpall B JEKApPTOBBIX, IWIMHIPUYECKUX U C(HEeprUuecKUX

KpuBosuHEHHbIE
MHTETPaJIbl

KpuBonuneiinpie unterpains | u Il Tunos. Pabora cuisl.
Huddepennmanpapie Gopmbl. HezaBucMMOCTh MHTErpajia oT
nytu uaTerpupoBanus. ®opmyna Crokca. @opmyna ['puna.

YpaBHEHUS

uddepennmanbpabie

Juddepenunanbable ypaBHEHUs MIEpPBOro nopsaka. Meron
BapUallUd IIOCTOSHHOM H Meroh bepHymwin. YpaBHeHus
bepnymnu, Jlarpamka wu  Kuepo. [uddepennumansabie
YPaBHEHHUs BBICHIUX MOPsAKOB. JIMHENHbIE OJHOPOIHBIE U
HEOJHOpOAHble  AuddepeHnnanbHble  ypaBHEHUS c
MIOCTOSIHHBIMU K03 pHIeHTaMH. Cucremsl
T depeHIMaIbHbIX YpaBHEHUNH. MeTo]1 CBeIeHUs K OJJTHOMY
ypaBHEHHUIO. PerieHre MaTpuuHbIM METO/IOM.

10.

Paner

YucnoBbie PAIBL. Onpenenenue CXOJIUMOCTHU
MIOJIOKUTENBHBIX ~ PAJOB IO  IPU3HAKaM  CPABHEHUS.
[Tpusnaku Jlamambepa, Kommu u wHTErpaibHble MPHU3HAKU
JUISL  TIOJIOKUTEJbHBIX  PSIIOB. 3HAKOIEPEMEHHBIE  PAJIBL.
AOcomoTHasT W yCIOBHas CXOOUMOCTb psanoB. [IpusHak
JleiiOnnma. OyHKIMOHANBHBIE psfbl. OOIacTh CXOTUMOCTH
creneHHoro psna. Tabmuma psgoB Telnopa-Makiopena.

11.

Teopus
DJIEMEHTHI
MaTeMaTUYeCKON
CTATUCTUKH

BEPOATHOCTEH.

DneMeHTbl KOMOMHATOPHUKHU.
BepositHocTH.  Dopmyna  beprymm.  [IpousBonsmas
¢byHkuusa. YciaoBHas BepOSTHOCTb. Dopmyna HOJTHON
BepoATHOCTH, ¢opMmyna baiteca. JluckperHas ciyuaiiHas
BEJIMYMHA. buHoMHHaNBbHOE  pacmpeneiieHue, 3aKOH
Ilyaccoma.  HawanbHple ¥ LEHTPAJIBHBIE  MOMEHTHI
ClIy4aHbIX BenuuMH. HempepslBHas ciydaiiHas BEIUYMHA.
HopmansHoe pacnpenenenne. CTaTHCTUYECKHE TUIOTE3BI.
Kpurepnii Ilupcona. Cucrema nByX CiydalHBIX BEIUYHH.

3ajaun  Ha ompenaeNieHue

5.2.4. llepeyeHnb y4eOHO-MeTOAMYECKOr0 o0ecnedeHUsl VISl CAMOCTOSATeILHOM
paboThI 00yYAIOIIMXCS N0 AUCHUIIIHHE

o4Has ¢popMa 00y4eHHUs

HaumenoBanue Y4yebHo-
Ne Conep:xkanue
pa3aeaauciuun MeTOAHYECKOoe
JIMHBI o0ecrneyeHue
1 2 3 4
1. Uluneiinas u| IlogroroBka K NPAKTUYECKUM 3aHATHUSIM IO
BEKTOpPHAS ciaeayromuM TeMaMm: «Marpuipl U JIEUCTBUS C
anreOpa numu.Beruncienne  ompemenwrenein I, Hlw | [1], [3], [5], [8],

BBICIITUX TIOPSJIKOB Bpruncienne coOCTBEHHBIX
3HaUEHUN U COOCTBEHHBIX BEKTOPOB MATPHIIBL.
Jlnaronanusanus MaTpHil.

[10], [11], [13]
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Panr matpuupl. Teopema Kponekepa-Kamemnu.
Pemrenne  cucteM  JIMHEWHBIX — ypaBHEHUH
MeroaoMm [laycca. PemeHue cucteM JIMHENMHBIX
ypaBHEHUH u MAaTpUYHBIX YpaBHEHUM.
Paznoxxenue BekTopa mo 0Oasucy. Marpuna
nepexona.  Pemenue — cucTeM — JIMHEMHBIX
ypaBHeHUH 1o mnpaBuwiy Kpamepa.Brruncienue
00paTHOW MaTPHIIBL.»

[ToaroroBka Kk KOHTPOJILHOM pabote Nel.
[ToaroroBka K SK3aMeHY.

AHaIUTHYECKAS
rEOMETpUs

IlonroroBka K MpPaKTUYECKUM 3aHATUSAM 110
CIIEYIOIUM TEMaM:

«CkanspHOe,  BEKTOPHOE M  CMEIIAaHHOE
npousBesieHue BekTopoB. llonspHas cucrema
koopauHatr.  [lmockocte w npsAmas B
npocrpancTBe. OO01Ias Teopust KpUBBIX BTOPOTO
nopsaaka. KaHoHnmueckoe U mapaMeTpUYeCcKoe
ypaBHeHus. [loBepXxHOCTH BTOPOro MOpsiiKa.»
[TonroroBka Kk KOHTpOJBHOU paboTe Nel.
[TonroroBka K SK3aMeHY.

[1], [3]. [3], [8].
[10], [11], [13]

KoMIuiekcHbIH
aHaIIN3

[logroroBka K NPAKTUYECKUM 3aHATHUSIM [0
CIIEIYIOIUM TEMaM:

«bnnom Herorona. Tpeyronbnuk Ilackans.
Coueranusi. KomruiekcHble 4Ymclia ¥ JIEHCTBHS
HaJl HUMH B  aiareOpamdeckoil  Qopme.
I'eomerpuueckas  umHTepnperanusa.  Dopmyna
Oiinepa. opmyna Myaspa.»

[ToaroroBka k KOHTpoJbHOU paboTe Nel.
IToaroroBka K 9K3aMeHy.

[[1], [3], [5], [8],
[10], [11], [13]

aHaJIn3

Beeneunue B

[lonroroBka K MpakTUYECKUM 3aHATUSAM 10
CIIELYIOIUM TEMaM:

«TonsiTue byHKIHIH. Yucnosas
IociefoBarelbHOCTy U ee  mpenen. Ilpenen
¢yHkuu. beckoHeyHO Manble U OECKOHEYHO
6onbime ¢yHkuuu. OIHOCTOPOHHME TPENEb.
HenpepbIBHOCT U TOUKH pa3pbIBa.»

ITonroToBka Kk KOHTpoOJBHOU paboTe Nel.
IToaroroBka K SK3aMeHY.

[1], [3], [3], [8],
[10], [11], [13]

[uddepenunansu
0€ MCUHCIICHHE

IloagroToBka Kk MMPaKTUICCKUM 3aHATHAM 11O
CICAYIOIIUM TEMAM:

«IIpomsBogHass u juddepeHman QyHKIUH.
VYpaBHenne  kacatenbHOM.  [IpubnuxeHHbIE
BBIUUCIICHHUS. Tabnuua IPOM3BOIHBIX.

[Ipou3Bo/HbIE MapaMETPUUYECKUX U HESIBHBIX
¢ynkuuid. [Ipou3BoaHbBIE BBICHIMX IOPSIKOB.
[IpaBuno Jlonurans. Bo3pacrtanue u yObiBaHHe
¢GyHKIMA. DKeTpeMyMbl GyHKIUN. BBITyKIOCTD,
BOTHYTOCTh (QyHKIUH. AcuMnrtorsl. Kpususna

kpuBoii. YactHble mnpousBoAHble.  IlosHbIN
mupdepenunan QyHKIUU C  IByMsA
aprymenrtamu.  IlpousBogHass  CIOXKHOHM U

[1], [3], [6], [8],
[10], [11], [13]
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HESBHOW  (PyHKITUH. I'paguent ¢GyHKINUA.
[Ipou3BosHasT 1O HANPaABJICHUIO. OJKCTPEMYyM
(GYHKIINU IBYX IEPEMEHHBIX.)

[TonroroBka Kk KOHTpOJIBHOU paboTe Nel.
ITonroToBka K SK3aMeHy.

MuTerpanbHOE
VICUHUCIICHHE

[lonroroBka K MpakTUUYECKUM 3aHATUSAM 110
CIIEYIOIUM TEMaM:

«Tabmuua uHTErpasioB. MeToa MHTErpUpPOBAHUS
myTeM  ToJBeNeHUS  mox  auddepeHnuan
WuTerpupoBanre METOI0M 3aMEHbI IEPEMEHHOM.
MeTton MHTETPUPOBAHUS o YaCTSM.
WHTerpupoBanue IpoOHO-palOHATBHBIX
hyHKIHA. HNuterpupoBanue
TPUTOHOMETPUYECKHMX M THIEPOOIIMYECKUX
¢bynkuuid. VHTErpupoBaHHE HUpPpaALMOHATBHBIX
GyHKIUI.»

[ToaroroBka k KOHTpOJIbHOU paboTe Ne2.
IToaroToBka K 3a4ery.

[1], [3]. [6], [8].
[10], [11], [13]

KpaTtHbie
MHTErpaJibl

[logroroBka K NPAKTUYECKUM 3aHATHSIM [0
CIIEIYIOIUM TEMaM:
«JIBoWiHOM HHTErpa,
reOMETPUYECKUI CMBICIL. Ob6nactp
WHTETPUPOBAHUSI. AJTOpPUTM  PACCTAaHOBKHU
IIPEAECIIOB NHTETPUPOBAHHUs. [IBOMHON MHTErpas B
JEKAPTOBBIX W NOJSIPHBIX  KOOPAMHATAX.
Onpenenmurens Skob6u. HaxoxaeHue rmiomaad u
o0bEMa. MexaHnYecKHe MPUIOKEHHS JTBOWHOTO
nHTerpaya. TpolHbIE MHTETPAIBL.»

[ToaroroBka Kk KOHTPOJIBHOM padboTe No2.
ITonroToBka K 3a4eTy.

CBOMCTBA u

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

KpuBosnnHelHbIE
MHTETpaJIbl

[lonroroBka K MpPakTUYECKUM 3aHATUAM 110
CIIELYIOIINUM TEMaM:

«KpuBonuneninble wuHterpansl [ u Il Tuna.
Huddepenunansusie popmbl. Dopmyna Croxca.
®opmyna ['puna.»

[ToaroroBka Kk KOHTpOJIBHOU padoTe Ne2.
IloaroroBka K 3adery.

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

[Tuddepenunansu
bI€ YPaBHEHHUS

[MonroToBka K TPAKTHYECKUM 3aHATHSIM 10
CIIEAYIOIIUM TeMaM:

«Iuddepennmanbuple  ypaBHEHHsS  [E€PBOTO
nopsiaka. MeTtoa Bapualuy MOCTOSTHHON M METOJ]
bepnymn. YpaBuenus bepnymm, Jlarpanxka u
Knepo. luddepeniinanpapie ypaBHEHUS BBICIIIUX
TIOPSIAKOB. JInHelHBIE OZTHOPOJHBIE u
HEOJHOPOAHbIE TU(epeHIINATbHbIE YPaBHEHHS
C TOCTOSIHHBIMU Kodpduiuentamu. Cucremsl
Qg depeHIraIbHbIX YPaBHEHUH. Meton
CBEIEHUS K OJHOMY ypaBHEHHIO. PemeHwne
MaTPUYHBIM METOOM.»

[ToaroroBka Kk KOHTpOJIBHOU paboTe Ne3.
ITonroToBKa K 9K3aMeHy.

[21, [41, [7], [9],
[12], [13]

10.

Psanpr

HO)IFOTOBKa K IMPAKTUYCCKUM 3aHATHAM 110

[2], [4], [7]. [9],
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CIIEAYIOIIUM TEMAM:

«Yucnossle paael. OmnpeneneHue CXOIUMOCTH
MOJIOKUTENBHBIX ~ PSAAOB IO  INpPU3HAKam
cpaBuenusa. Ilpusnaku J[lanambGepa, Komu wu
UHTErpajbHbIE NPU3HAKU JUISL TOJIOKUTEIIBHBIX
psoB. 3HAKONEpeMEHHBIE Psiibl. AOCONIOTHAS U
yCIOBHas  cXOoAMMOCTb  psjgoB.  IIpusznax
Jleiibnnna. @yHKIMOHAIBHBIE psiabl. OOnacTh
CXOJMMOCTH CTENEHHOro psija. Tabmuua psgoB
Teiinopa-Maknopena. Pasnoxxenune ¢yHkumii B
panbl Dypbe.»

[TonroroBka Kk KOHTPOJIBHOU padboTe Ne3.
ITonroToBka K 9K3aMeHy.

[12], [13]

11.|Teopus [ToAroTOBKAa K NPAKTHYECKMM 3aHATHAM 110
BEPOSITHOCTEH. CJIEIYIOLUM TEMaM:
JIIEMEHTEI «JnemMeHTl  KOMOWHATOPUKU.  3ajayud  Ha
MaTeMaTu4yecKkor | ompeneneHue BepostHocTu. Dopmyna bepHym.
CTaTUCTUKH [IpousBoasmas GyHKIUS. VYcnoBHas
BeposATHOCTh. DOopMyIia MOIHON BEpo
ATHOCTH,  (Qopmyina  baileca.  JluckperHas
cly4yailHas  BEJIMYHUHA. bunomuHaneHOE 21 141, [71, [9]
pacnpenenenue, 3akoH [lyaccona. HauanbHbie u ’[12]’ [1:;] ’
LEHTpPaJIbHbIE MOMEHTBI CIyYalHbIX BEJIMYHUH. ’
HenpepoiBHas ciy4JaitHas BEJIMYMHA.
Hopmanbnoe pacnpenenenue. CTaTUCTHYECKUE
runore3bl. Kpurepuit Ilupcona. Cuctema nByx
Cly4yalHbIX BeIMYMH. CMEIIAaHHBII MOMEHT,
KOX(QPHUIHUEHT KOPPEISALIUH.>»
ITonroroBka Kk KOHTpOJIBHOU paboTe Ne3.
[ToaroroBka K SK3aMeHYy.
3a04yHas popMa 00yUeHust
HaumenoBanue Y4ebdHo-
Ne Conep:xanue
pasjaena MeTOHYeCKOe
JUCIHHMILINHBI odecrmeyeHue
1 2 3 4
1. [luneiinas [logrotoBka K NPAKTUYECKUM 3aHATHSIM IO
BEKTOpPHAS cieayromuM TeMam: «Marpuibl U JIEUCTBUS C
anreOpa Humu.Beruncnenne  omnpepenurteneid 1L, Il u

BBICIIMX MOPSAIKOB BbruncieHne coOCTBEHHBIX
3HaUEHUN U COOCTBEHHBIX BEKTOPOB MATPHIIBL.
Jnaronanusanus MaTpHil.

Panr marpunel. Teopema Kponekepa-Kanemnu.
Pemrenne  cucteM  JIMHEWHBIX — ypaBHEHUH
meronoM ['aycca. Pemenuwe cucTteM JIMHEWHBIX
YpaBHEHHU u MAaTPHUYHBIX YpaBHEHUM.
Paznoxenue BekTOopa mo 0Oasucy. Marpuia
nepexoja. Pemenue CHUCTEM JIMHENHEIX
ypaBHeHu 1o npaBuity Kpamepa.Boruucnenue
00paTHOM MaTPHIIBL.»

[1], [3], [5], [8],
[10], [11], [13]
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[ToaroroBka kK KOHTPOILHOM pabote Nel.
[ToaroroBka K 3a4ery.

AHaIUTHYECKAS
rEOMETpUs

[loaroroBka K MpPakTUYECKUM 3aHSATHUSM I10
CIIEYIOIUM TEMaM:

«CkansipHoe,  BEKTOPHOE M  CMEIaHHOE
npousBeneHue BekTopoB. [lomsipHas cucrema
koopauHat.  [lmockocte w mpsmas B
npoctpancTtBe. OO0IIass Teopust KPUBBIX BTOPOTO
nopsanka. KaHoHumdeckoe U mapamMeTpuyeckoe
ypaBHeHus1. [ToBepXHOCTH BTOPOTro MOPSIKA.»
[ToaroroBka k KOHTPOJILHOM padoTe Nel.
ITonroroBka K 3a4ery.

[1], [3]. [3], [8].
[10], [11], [13]

KoMiiekcHbIH
aHaIn3

[TogroroBka K NPAKTUYECKUM 3aHATHAM IO
CIIEYIOIUM TEMaM:

«bunom Herorona. TpeyronpHnuk Ilackans.
Coueranusi. KomruiekcHble 4ymclia U JEHCTBUS
HaJl HUMH B  aiareOpamdeckoil  Qopme.
l'eomerpuueckass unTepmperanus. Dopmyna
Oiinepa. opmyna Myaspa.»

[ToaroroBka k KOHTpoJbHOU padoTe Nel.
IlogroroBka k 3ayery.

[1], [3], [3], [8],
[10], [11], [13]

aHaJIn3

BBeneunue B

[lonroroBka K MpakTUUYECKUM 3aHATUSAM 110
CIIELYIOIIUM TEMaM:

«IIonsaTne GyHKIUH. Hucnosas
nocjiefoBarelbHocTs U ee  mpenen. Ilpenen
¢bynkuuu. beckoHeyHO Manble M OECKOHEYHO
6onpme ¢yHkuuu. OIHOCTOPOHHME IPENEb.
HenpeprIBHOCT U TOUKH pa3pbiBa.»

ITonroToBka k KOHTpoOJBHOU padoTe Nel.
ITonroToBka K 3a4eTy.

[1], [3], [3], [8],
[10], [11], [13]

[Tuddepenunansu
0€ NCUYHCIIEHUE

HOI[FOTOBKa K IMPaKTUYCCKUM 3aHATHUAM 110
CJICAYIOIIUM TEMAaM:

«IIpousBonnass u guddepeHnuan GyHKIUH.
VYpaBHeHue  kacarenbHol.  [IpubmxkeHHBIE
BBIYHMCIICHHUS. Tabnuma IIPOU3BO/HBIX.

IIponsBogHbIE MapaMETPUUYECKUX U HEABHBIX
¢yakiuii. [Ipou3BoAHbBIE BBICHIUX HOPSIAKOB.
IIpaBuno Jlonurans. Bo3pactanue u yObIBaHUE
¢yHKIMi. DKkcTpeMyMbl QyHKIUN. BhImykiocTs,
BOTHYTOCTb (YHKUUH. AcumnrTorsl. KpususHa
kpuBoi. YactHble mnpou3BoAHble.  IlosHBIN
mipdepeHnman GyHKIUU C  OByMH
aprymeHtamu. [Ipou3BomHass  CIOXKHOM W
HESBHOM  (YHKIIMH. I'paguient ¢GyHKIUU.
[Ipon3BonHas 1O HaNpaBIEHUIO. OKCTPEMYM
(YHKIIUY IBYX [TEPEMEHHBIX.»

[TonroToBka Kk KOHTPOJIBHON paboTe Ne2.
IToaroToBka K SK3aMeHYy.

[1], [3], [6], [8].
[10], [11], [13]

MHTerpanbHOE
VICYMCIICHHE

[loaroroBka K MpPakTHYECKUM 3aHATUSAM 10
CIIEIYIOIUM TEMaM:

«Tabmuua uHTErpasoB. MeToa MHTErpUPOBAHUS
nyTeM  TOJABeAEHUs  mojx  auddepeHmal

[[1], [3], [6], [8],
[10], [11], [13]
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HNuTerpupoBaHue METOAOM 3aMEHbI IEPEMEHHOM.

Merton UHTETPUPOBAHUS () YaCTSIM.
Wurterpuposanue ApOOHO-paOHAIBHBIX
(GyHKIHH. WHuTerpupoBanue

TPUTOHOMETPHYECKUX M TUNEPOOTHUECKUX
¢byukuii. MHTEerpupoBaHue HppanMoOHAIbHBIX
GyHKIUR.»

Beinonnenue 1ab0paTOPHBIX pabort:
«MHTterpupoBanue 1no yactaM. OnpenenéHHbIN
uHTerpanm», «HecoOcTBeHHBIE MHTErpaibl 1 U 2 —
ro poJa.

[ToaroroBka Kk KOHTPOJILHOM paboTe No3.
[ToaroroBka K SK3aMeHYy.

Kparusie
MHTETPaJIbl

[TogroroBka K NPAKTUYECKUM 3aHATHSIM 10
CJIEIYIOLUM TEMaM:

«/IBoriHOM UHTETpall, CBOMCTBA u
reoOMEeTPUYECKUI CMBICII. Obnactb
WHTETPUPOBAHUS. ANTOpUTM  paccTaHOBKHU
MpeAesIOB NHTETPUPOBaHUs. [[BOMHON MHTErpai B
JNEKapTOBbIX M MOJIAPHBIX  KOOpJIUHATaXx.
Omnpenenurens Ako6u. Haxoxxaenue miomaian u
o0béma. MexaHnuecKkue MPUIIOKEHUS JIBOMHOTO
uHTErpana. TpolHbIE UHTETPAJIBL. )

Brinonnenune 71a00paTOPHBIX pabor:
«[Ipunoxenus JIBOMHOTO MHTErpana.
Brruncnenue TUIOIIACH ), «IIpunoxenus
TPOMHOro UHTETpaia. BeluucieHue MOMEHTOBY.
[ToaroroBka k KOHTpOJbHOU paboTe Ne3.
IToaroroBka K 3K3aMeHy.

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

KpusosnHeliHbIE
MHTErPaJIbl

[loaroroBka K MpakTUYECKUM 3aHATUSAM 110
CIIELYIOIUM TEMaM:

«KpuBonuneitnple wuHTerpansl [ w Il Tuna.
Huddepenunansusie popmbl. Popmyna CTokca.
®opmyna ['puna.»

Beimonnenue naboparopHoit pabotel «Teopema
Crokca, KpUBOJMHEHHBIE HHTETPAJIBI 2-T0 pOJIay.
ITonroroBka Kk KOHTpOJIBHOU paboTe Ne3.
[ToaroroBka K SK3aMeHY.

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

Juddepenunansu
bIC YPaBHCHUS

[lonroroBka K MpPaKkTUYECKUM 3aHATUAM 110
CIIEIYIOIUM TEMaM:

«AuddepeHumanbaple  ypaBHEHHS  IEPBOTO
nopsiaka. MeTo Bapuanuy MOCTOSIHHOM M METOJT
bepuymu. Ypasuenus bepnymm, Jlarpanxka u
Knepo. luddepennmansasie ypaBHEHHs BBICIIINX
MOPSAIKOB. JIuneiinsie OJTHOPO/IHbIE u
HEOJIHOpoAHbIE audepeHnanbHbIe YpaBHEHUS
C TOCTOSHHBIMH KOd(pduuueHTamu. CHUCTEMBI
g depeHInaTbHBIX YpaBHEHUH. Meron
CBEICHMS K OJHOMY YypaBHEHMIO. Pemenue
MaTPUYHBIM METOJIOM.»

[ToxroroBka Kk KOHTpOJIBHON paboTe Ned.
ITonroToBka K 3a4eTy.

[2], [41, [7], 9],
[12], [13]
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10.

Psanpr

[loaroroBka K MpPakTUUYECKUM 3aHATHSAM I10
CJIEIYIOLUM TEMaM:

«Hucnossie pagsl. OmnpeneneHue CXOIUMOCTH
MOJIOKUTEIBHBIX ~ PSJAOB O  IpPU3HAKaM
cpaBHeHus. Ilpusnaku J[lamambGepa, Komm wu
WHTETPAIbHbIC TMPU3HAKU IS TOJIOKUTEIBHBIX
psAnoB. 3HAKONEpEMEHHBIE psAbl. AGCOIIOTHAS U
yCIIOBHAasE ~ CXOAMMOCTb  psigoB.  [lpusnax
Jleritonuna. DyHKUHOHANBHBIE psiabl. OOacTh
CXOIAMMOCTH CTETIICHHOTO psja. Tabmuua psaos
Teitnopa-Maxknopena. Paznoxxenune ¢GyHKIUNA B
psanel Dypbey.

Brinonaenue maboparopHoit paboTsl «Psabiy.
[TonroroBka Kk KOHTPOJIBHOU paboTe NeS.
IToaroroBka K 9K3aMeHy.

[[2], [4], [7], [8],
[12], [13]

11.

Teopus
BEPOSITHOCTEH.
DJIEMEHTHI
MaTeMaTUYeCKOU
CTaTUCTUKHU

[lonroroBka K MpakTUUYECKUM 3aHATUSAM 110
CIIELYIOIIUM TEMaM:

«DJIeMeHThl ~ KOMOMHATOpUKHM. 3ajauyd  Ha
onpezaeneHue BepoaTHocTH. Popmyna bepryim.
[IpounsBoasmas GyHKIUS. VYcenoBHas
BEpPOATHOCTb. (DOpMyJia IOJHOM BEPOSTHOCTH,
dopmyna Baiteca. JluckperHas  ciydaifHas
BeIMYMHA.  bUHOMUHaIBHOE pacnpeseleHue,
3akoH [lyaccona. HawanpHble M IEHTpaJIbHBIC
MOMEHTHI CIydyalHBIX BeJn4yuH. HenpepsiBHas
ciy4yanHas BEJIMYHUHA. HopwmansHoe
pacnpenenenne.  CTaTUCTUYECKHE  TUIIOTE3BL
Kpurepuii [lupcona. Cuctema IByX ciaydyailHbIX
BeMMYMH. CMEIIaHHBIH MOMEHT, KO3(QQHUIHUEHT
KOPPEJIALIN.»

Beimonnenue nabopatopHoit pabotel «Teopus
BEPOSITHOCTEH.  DJEMEHThI ~ MaTEeMaTHYECKOM
CTaTHUCTUKW.

[ToaroroBka Kk KOHTpOJIBHOU padoTe Ne6.
IlonroroBka K 9K3aMeHy.

21, [41, [7], [9],
[12], [13]

ok ownE

5.2.5. TeMbI KOHTPOJbHBIX padoT
AHanuTHuecKasi reOMeTpHUs U JIMHelHas anredpa
Juddepenunpopanue

WNHTterpupoBanue

JuddepenunanpHble ypaBHEHUS

Pannr

Teopust BEpOATHOCTEN U MaTEMAaTHYECKasi CTATUCTUKA

5.2.6. Tembl KYpPCOBBIX NPOEKTOB/ KYPCOBBIX PpadOT «VueOHbIM NIAHOM He
npedycMompensly.

6. MeToanueckne yKazaHus 1Jisi 00yYAWMINXCS M0 OCBOCHH IO U CHUTLINHBI

Bun yueOHoit
paboThI

OpFaHI/IBaI_[I/ISI}IeHTe.]'H)HOCTI/ICTy,)IeHTa
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HanuncanuekoHcneKkTaneKIuii: KpaTko,cXeMaTUYHO,T0CIe10BaTeNbHO. Dur
KCHPOBaTbOCHOBHBICTIOI0KEH U, BBIBOIBL, (D OPMYITHPOBKH,000011IEHUS ;0T
MeYaThBaKHBIEMBICIIH, BBIJICTSI THKITIOUEBBICCIIOBA, TepMUHBL [ [poBepKkarep
MHHOB,IOHSTUH CIIOMOIIBFO3HIMKIIOIIE IU,CII0BAPEM, CIPABOYHUKOBCBBIIT
Jlexuus MCHIBAHUEMTOJIKOBAaHUUBTETPA 1. O003HAYUTHBOIIPOCH], TEPMHUHBI,MATEPH
QJI,KOTOPBIMBBI3BIBACTTPYTHOCTH,0TMETHTBUIIOTBITAThCSTHAUTHOTBETBPEK
oMeHayeMoinuTepatype. EcimmcamoctosTelbHOHE Y 1aeTCApa300paTbCIBM
aTepuaie,Heo0X0IMMOCHOPMYITUPOBATHBOPOCH3AAATHIIPEIOIABATEIIIOH
AKOHCYJIbTAIUU, HAITPAKTUYECKOM3aHITHH.
[IpenBaputenpHas caMocTosITeNbHAS paboTa CTYJSHTOB IO TeMe
IJIAaHUPYEMOTO  3aHATHS:  paboTa  CKOHCIEKTOMIICKIIUH,y4eOHUKOM,
yueOHBIM  mocoOueM  (4TOOBl  OCHOBATEIbHO  OBJANETh  Teopueit
MpaxTieckue Bonpoca);nonr%TOBKaOTBeTolsKKOHTpOHLHHMBonpocaM, pabora
e pexkoMeHyeMonuTeparypoil. [lpakTuueckue 3aHSTHUS UTPAIOT BAXKHYIO
poJib B BBIPAOOTKE y CTYJACHTOB HABBIKOB NPUMEHEHHUS IOTYYCHHBIX
3HAHUM JJIs pEeHICHHs TPAKTUYECKUX 3a7a4 COBMECTHO C MPENo/iaBaTeiemM
(p etreHrepacyeTHO-rpaPUIECKUX3aaH U, PEIIICHHE3a1auII0aIr OPUTMYH
Ap.).
JlaGopaTopHbie
SAHSITIS Metoanueckreyka3zaHUsOBBIIOIHEHUIOIA00paTOPHBIXPAOOT
3HAKOMCTBOCOCHOBHONUIOMOIHUTEIBHOMIUTEPATY PO, BKITIOYAsICIIPABOY
CamocTtosdTenn HBICU3/IaHNs1,3aPYOCIKHBICHCTOYHUKH, KOHCIIEKTOCHOBHBIXTIOJIOKEHUH, Tep
Has paboTa / MUHOB,CBEICHU I, TPEOYIOIINX CSAIA3aTIOMUHAHUS U BIISIOIIMX CS
WHIUBUYaTbH OCHOBOIIOJIATAIOIIMMHA B ATOWTEME, IMPU STOM Y4YECTh PEKOMEHIAIUU
bl€3aJaHus npernogaBarenss W TpeboBaHus ~ yueOHOW — mporpammbl.  [lpu
HEOOXOAMMOCTH COCTABHUTh CIIFICOK BOTIPOCOB JIJIsi OOCYKICHUS.
KontposnbHas CpencTBO TPOBEPKM YMEHHM TMPUMEHSATh TOJy4YEHHBbIC 3HAHUS JUIS
pabora [peIIeHMs 3a]1a4 ONPECICHHOT0 THUIIA 110 TEME WM pa3zieny
[ToaroroBkax [TpunoaroToBKeKIK3aMeHYy(3aueTy)HEOOX OAMMOOPUEHTUPOBATHCIHAKOHC
pK3aMeHy(3aueT MIEKTHI JICKIIUH, PEKOMEHIYEMYIOJIUTEPATyPYHIP.
y)

7. O6pa3oBaTe/IbHbIC TEXHOJIOTHHU
HepequL O6pa3OBaTeJ'IBHBIX TeXHOHOFHfI, HCIIOJIB3YCMBIX MMPU M3YYCHHUUN AWCHHUILINHBI
«MareMaTuka.

Tpa}IHHHOHHI)Ie 06pa30BaTeJ’leble TEXHOJIOInMn

HucuummHa — «MaremaTuka»  NPOBOMATCA € HCIOJIB30BAHMEMTPAJULIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTHIl OpPUEHTHPYIOIIMECS Ha OpraHu3aluio 00pa30BaTEIbHOIO
npoluecca, MpeAnoaaranily IpsAMyl TPaHCISALUIO 3HAHUM OT NpenojaBaTels K CTYINEHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METO/OB OOy4YeHus),
yueOHasl IeATEIbHOCTh CTYJIEHTa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO, PENPOAYKTHBHBIN
xapaktep. @opmbl y4eOHBIX 3aHATHH No aucuuiuinHe «MaTtemaTtukay ¢ HCIOIb30BaHUEM
TpPaZULIUOHHBIX TEXHOJIOT Uil

Jlexuusi — TmoOcienoBaTeNbHOE H3JIOKEHHE MaTepuaja B JUCHUIIMHAPHOM JIOTHKE,
OCYILECTBIISIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CpeCTBaMH (MOHOJIOT TIPENoiaBaTesis).

[IpakTnueckoe 3aHsATHE — 3aHATUE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB I10 IPEUI0KEHHOMY aITOPUTMY.

JlaGopaTopHble 3aHATUS — OpraHu3alus yueOHO! paboThl C pealbHBIMU MaTE€PHATbHBIMU
U MHPOPMALMOHHBIMH OOBEKTaMH, 3KCIIEpHUMEHTallbHAs padoTa ¢ aHAJIOTOBBIMH MOJEIISIMU
peaTbHBIX 0OBEKTOB.
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HNHTepakTHBHBIE TEXHOJOTHH — OpPraHU3aIys 00pa3oBaTENIbHOTO MpoLecca, KOTopas
IpeanonaraeT akTUBHOE UM HEIMHEWHOE B3aUMOJCHCTBHE BCEX YYAaCTHHMKOB, JOCTHKEHHE Ha
ATOH OCHOBE JHMYHOCTHO 3HAYMMOTO JJs HHUX OOpa3oBaTeNbHOro pesynbrata. Hapsmy co
CHELMATU3UPOBAHHBIMUA  TEXHOJIOTUAMH  Takoro  poAa  MPUHIMI  MHTEPAKTUBHOCTHU
IOpPOCIEKUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa3oBAaTENbHBIX  TEXHOJIOTHIL.
HHTEepakTUBHOCTD MOJPa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOILEHHS B X0/1€ 00pa30BaTeIbHOIO
npoliecca U, Kak Cle[cTBre, ((OpMUPOBAHHE CAMOPA3BUBAIOIIEHCS HHPOPMAITMOHHO-PECYPCHON
Cpenpbl.

[To mucrumnmae «MaTtemaTtukay JICKIIMOHHBIC 3aHATHUS TMPOBOMISTCS C HCIOJIb30BAHHEM
CJICIYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHI:

Jlekiusi-BU3yalu3anms - MPeICTaBIsAET CO00M BU3yallbHYIO (POpMY MOoAaun JEKIIMOHHOTO
Matepuana cpeactBamu TCO unu ayTuoBUICOTEXHUKHU (BUIACO-TIEKIHs). UTeHHE TaKOW JICKIIUU
CBOJIUTCS K Pa3BEPHYTOMY MJIM KPAaTKOMY KOMMEHTHPOBAHHIO IIPOCMATPHUBAEMBIX BU3YalbHBIX
MatepuasioB (B BHUAE cXeMm, Tabmui, rpadoB, rpaduxoB, moaenei).JIeKIusI-BU3yaIn3aus
MOMOTaeT CTYACHTaM MPeoOpa3oBbIBATh JICKIIMOHHBIA MaTepuall B BU3yalbHYIO (opmy, 4TO
croco6cTByeT (HOPMHUPOBAHUIO Y HUX MPO(ECCHOHAIBHOIO MBIIIJICHHUS 33 CYET CHCTEMaTU3alluu
Y BBIJICTICHHS Han0OoJIee 3HAYUMBIX, CYIIIECTBEHHBIX 3JICMCHTOB.

[To mucuummae «MaTeMaTrkay Ja00paTOPHBIE U MPAKTUYCCKUE 3aHATHS MPOBOISATCS C
HCIIOJIb30BaHUEM CIICTYIOIINX HHTCPAKTUBHBIX TEXHOJIOTHIA:

PaGora B ManbIX rpymmax — 3TO OJIHA U3 CaMbIX MOMYJISIPHBIX CTpaTeruid, Tak Kak OHa
JaeT BceM oOydarommmcsl (B TOM YHCIIE W CTECHHTEIbHBIM) BO3MOXKHOCTH y4acTBOBAaTh B
paboTe, MPaKTUKOBATh HABBIKU COTPYIHHUYECTBA, MEKIMUYHOCTHOTO OOLIEHUS (B YaCTHOCTH,
YMEHHE AaKTHUBHO CIIyIIaTh, BBIPA0aThIBaTh O0OINEe MHEHWE, pa3peniaTh BO3HUKAIOIINE
pasHoracus). Bee 310 yacTo ObIBacT HEBO3MOXKHO B OOJIBIIIOM KOJIJICKTHBE.

8. YueOHo-MeToAuYecKkoe 1 MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

8.1. IlepeyeHbOCHOBHON H/IOMOJIHUTEIbHOIY4eOHOHIUTEPATYPbI, HEO0OX0AMMOM
AJI51 OCBOCHUSIIUCIUTLINHBI

a) ocHoBHasAyyeOHaaumepamypa:

1. [Manko ILE. Beicmias maremaTuka B yNpakKHEHHUSX M 33jJadax B 2 4.:yued. mocoOue Juis
By30B /[LE. Jlanko, A.I'. Tlomos, T.fl. KoxxeBuukoBa.— 6 uzn., M.: OOO «M3naTenbckuii
oM «OHUKC 21 Bex»; OO0 «M3aarensctBo «Mup u O6pazoBanuer». —2005. —4.1.-303c.

2. JHanko ILE. Bricmas maremaTHka B YHOpaXHEHUSX M 3afadax B 2 4.:y4el. mocobwe mist
By30B /ILE. [anko, A.I'. [Tonos, T.f. KoxeBuukoBa.—6 u3a., M.: OOO «M3natenbckuit
nom «OHUKC 21 Bek»; OO0 «M3narenscTBOo «Mup n O6pazoBanuey. —2005. —4.2.-416c¢.

3. Tycak, A.A. Beicmast marematuka: yueOHuK /A.A. 'ycak. —-Munck: TerpaCucremc, 2009. —
Tom 1. -544c. — 978-985-470-938-3. —[OnektpoHHBIl pecypc]Pexxum pocryna:
http://www.iprbookshop.ru/28059.html

4. Tycak, A.A. Beiciast matematuka: yueOHuK /A.A. I'ycak. -Munck: TerpaCucremc, 2009. —
Tom 2. -446 c. -978-985-470-939-0. —[DnekrtponHbIi pecypc|Pexxum jgocTyma:
http://www.iprbookshop.ru/28060.html

0) oononnumenvnaayueoHasIUMEpAmypa:

5. bByrpos, {. C. Beiciias marematuka: yueOHUK B 3 T. 1 T. DieMeHTbI JUHEHHON anreOpsl U
ananmutnueckoit reomerpun/ S.C. byrpos, C. M.Hukonsckuii. — M.: [Ipoda. — 2003. —284 c.
6. byrpos, S. C. Beicmas maremaruka: yuyeOHuk B 3 1. 2 T. JuddepennmansHoe u
unterpanbHoe ucuncienue/ S1.C. byrpos, C. M.Hukonbckuii. — M.: Ipoda. — 2003. =509 c.
7. byrpos, f. C. Beicias matemaTtuka: yaeOHuk B 3 T. 3 1. Jluddepennmansabie ypaBHEHUSI.
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Kparnbie unterpanst. Psaasl/ S1.C. byrpos, C. M.Hukonbckuii. — M.: [Ipoda. — 2003. —506 c.

8. [Ilyuxos, H.II. [IpumeHeHne MaTeMaTHYECKUX 3HAHUH B TPOPECCHOHAIBHON ESITEIbHOCTH.
[Tocobue mnms camopa3BuTusi OakanaBpa: ydeOHoe mocobwe / H.II. IlyukoB [m ap.]. —
Tam60B: TamMOOBCKHI TOCYAapCTBeHHBIM TexHUYecKuid yHuBepcuTeT. —2012. —Yactp 1. —
97c. — 978-5-8265-1151-0. —[DnexTpoHHBIHI pecypc|Pexum JIOCTYTIA:
http://www.iprbookshop.ru/63892.html

9. Ilyukos, H.IL. [Ipumenenne MmareMaTHYECKUX 3HAHUN B MPO(PECCHOHATBHON JEATEIbHOCTH.
ITocobue mnsa camopa3Butus OakanaBpa: ydeOnoe mocodbume / H.IL. IlyukoB [u ap.]. —
Tam60B: TamOoBCKuil rocynapcTBeHHbIN TexHUUeckuil yausepcuret. — 2013. —Yacts 2. —65
C. —978-5-8265-1186-2. —[DnexkTpoHHBIH pecypc]Pexum JOCTYyTIA:
http://www.iprbookshop.ru/63893.html

10. Yepnenko, B./[. Beiciias maremarrika B mpuMepax M 3agadax B 3 T.. yueOHOe mocobwue
/B.].Yepuenko. —CII6.:ITonurexnuka. —2011. -T.1. —713c. -978-5-7325-0986-1. —
[DneKTpOHHBIN pecypc|Pexum JIOCTyTA:
https://biblioclub.ru/index.php?page=book_red&id=129578&sr=1

8) nepeueHbyueOHO0-MemoouuecKo2000ecneyeHus:

11. Xomnonos FO.B., fAxcy6aeB K./I., Akctoruna U.B., yknuna FO.A. YMII no «MaTtematuke
(3. 0. 1 xypc). Actpaxanb. AUCH.2015 1. — 254 c. http://edu.aucu.ru

12. Xonognos 0.B., fkcybaes K.JI., Akcroruna U.B., lyknmuna F0.A. YMII no «MaremaTuke»
(3. 0. 2 kypc). Actpaxanb. AUCI.2015 r. — 182 c. http://edu.aucu.ru

13. Akcroruna U.B. YMII nogucuumnnune «MaTemaTtuka» Jisl CTYACHTOB OYHOM U 3a0YHOM

dopMmbl 00yduenust HampasieHus/cnenuanbHocTH 08.03.01 «CTpouTenscTBOY». AcCTpaxaHsb.
ANCHU.2015 r. — 47 c. http://edu.aucu.ru

8.2. Ilepeyenb  HMH(POPMANMOHHBIX  TEXHOJIOTHIl,  HCIOJb3yeMbIX  MNPH
OCYILLECTBJIECHUH 00pa30BaTe/]bLHOr0 Mpolecca MO IUCHUILUINHE, BKJIOYas IepeyeHb
NMPOrpaMMHOro odecrneyeHunst

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

4. T-Zip;

5. AdobeAcrobatReader DC;
6. InternetExplorer;

7. GoogleChrome;

8. MozillaFirefox;

9. Dr.Web Desktop Security Suite;

10. MathcadEducation - UniversityEdition.

8.3. Ilepeuenb pecypcoB HMH(POPMALMOHHO-TEJEKOMMYHUKALMOHHON  ceTH
«/HTepHeT» (1as1ee — ceTh «AHTEpHET»), HEOOXOAMMBIX /1JI OCBOCHUS U CUHUIIJIMHbI

SHCKTpOHHaH I/IH(bOpMaLII/IOHHO-O6p3.30BaTeJ'ILHa}I cpcaa YHI/IBepCI/ITCTa, BKJIrO4aronias B ceost:

1. ob6paszoarenbubIit moprain (http://edu.aucu.ru);

CucreMsl HHTCPHECT-TCCTUPOBAHUA:

2. EnuHblid 1opTanm WHTEPHET-TECTHpOBaHUs B cdepe oOpazoBanus. HMHboOpMaImoHHO-
AQHAJTUTUYECKOE  CONPOBOXKIEHUE  TECTUPOBAHUA  CTYJEHTOB MO  JAMCIUIUIMHAM
po)eCCHOHAIBHOTO 00pa3oBaHusi B paMkax Mpoekta «MHTepHeT-TpeHaxepsl B cdepe
obpazoBanus» (http://i-exam.ru).
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3. «DneKTpoHHO-ONOIMOTeUHAS

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

(https://biblioclub.ru/);

CUCTEMA

«YHUBEpPCUTETCKAS

4. «OnextpoHHo-0ubmoreuHas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

:‘)J'IGKTpOHHBIe 0a3nl JaHHBIX:

5. Hayunas snexrponnas ouomuoreka (http://www.elibrary.ru/)

9. Onucanue

MaTepI/IaJILHO-TeXHI/I‘leCKOﬁ

0a3mbl, Heo0X0AMMOii

ocyllecTBJIeHHs 00Pa30BATEILHOIO NpoLecca 1Mo JUCHHUILINHE

onbanorexa»

AJIs

HaumeHoBaHue  crnenuaJdbHBIX .
Ne . . OcHalleHHOCTh CHEeNUATbHBIX NOMEIIECHUH H
NMOMeIIeHUiT W NOMeLNeHuH 1Jist N .
m\n . NOMeLIeHUH /15l CAMOCTOSITeIbHOM PadoThI
CaMOCTOSITEJIbHOH PadoThI
1. | Ayauropun ans  JIeKUMOHHBIX | Ne204, riiaBHbIH y4eOHbIH KOpImyc
3aHSTHIA: KommuiekT yueOHo Mebenu
CraunoHapHbI MyJIbTUMEIUIHBIA KOMIUIEKT
414056, r. ActpaxaHb, Hoctyn k cetu HTepHeT
ya. Tatumesa, 18, mutep A, ayn. | Ne405, yaeoubiii kopmyc Ne 9
204, rnaBHBIN y4eOHBIH KOpIyC KommuiekT yueOHo Mebenu
IlepeHOCHOM MYIBTUMEIUNHBIN KOMILJIEKT
414056, r. ActpaxaHb, Hoctyn k cetu HTepHeT
yi. Tarumesa, 18a, nurep b, ayn.
405, yueOHbIii Kopiryc Ne9
2. | Aymutopun ansi  abopartopHbIX | Ne207, riiaBHbIi y4eOHbI KopIryc
3aHSTHIA: KommuiekT yueOHoM Mebenu
Komnetorepsl -16 mir.
414056, r. ActpaxaHb, [IpoekImoHHbIN TETEBU30P
yi. Tatumesa, 18, nurep A, ayxa. | Hoctyn k cetu MIHTepHET
207, 209, 211, 312, rnaBHeli | Ne209, riaaBHbIi y4eOHbIH KOPIYC
y4eOHBIN KOpIyc KommuiexT yueOHoM Mebenu
Komnerorepsl -15 mr.
CranunoHapHbI MyJIbTUMEIUIHBIA KOMIUIEKT
Joctyn k cetn MHTEpHET
Ne211, rmaBHbIi yueOHBIH KOpIYC
KommnekT yue6HO#I Mebenn
Komnrerorepst -16 mir.
IIpoeKIIMOHHBIN TEIEBU30D
Hocrtyn k cetn MHTepHET
Ne312, rinaBHbIi y4eOHBIH Kopmyc
KommnekT yue6HO#I Mebenn
Kommnsrorepsr -15 mt.
Joctyn k cetn MHTEpHET
3. | Aymutopun s npaktudeckux | NelO1, yueoubiii kopmyc Ne 9

3aHATUU:

414056, r. AcTtpaxaHs,
yin. Tatumesa, 18a, iurep b, ayx.
101, yuebubIit Kopiryc Ne9

414056, r. AcTtpaxaHs,

KommiekT yue6HOH Mebenn

Ne201, yueOHbIit kopmyc Ne 10
KommiekT yue6HOH Mebenn

Ne203, yueOHbIit kopmyc Ne 10
KommiekT yue6HOH Mebenn

Ne207, yueOHsIit kopmmyc Ne 10
KommiekT yue6HOM Mebenn
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yin. Tarumesa, 186, mutep E, ayn.
201, 203, 207, 208, 209, y4eOHbIii
kopiryc Nel(

Ne208, yueonbiii kopmyc Ne 10
KommiekT yue6HOH Mebenn

Ne209, yueonbiii kopmyc Ne 10
KommiekT yue6HO#i Mebenn

Aynuropun i TPYIIOBBIX H
WHJIMBUIYQJIbHBIX KOHCYJIbTAIIHI:

414056, r. AcTtpaxaHns,
yn. Tarumea, 18a, nurep b, aya.
101, yuebnbIit Kopiryc Ne9

414056, r. ActpaxaHns,

yin. Tarumesa, 186, mutep E, ayn.
201, 203, 207, 208, 209, yueOHbIit
kopiryc Nel0

Nel01, yueOnblii kopmyc Ne 9

KommiekT yue6HO#i Mebenn

Ne201, yueonb1ii kopmyc Ne 10
KommiekT yue6HO#i Mebenn

Ne203, yueonbiii kopmyc Ne 10
KommiekT yue6HO#i Mebenn

Ne207, yueonbiii kopmyc Ne 10
KommiekT yue6HO#i Mebenn

Ne208, yueOnb1ii kopmyc Ne 10
Komruiekt yueOHoi Mebenu

Ne209, yueOnb1ii kopmyc Ne 10
KommuiekT yueOHoit Mmebenu

Aynuropuun s
KOHTPOJIA |
aTTecTaInm:

TEKYILETOo
MIPOMEKYTOUHOMN

414056, r. ActpaxaHs,
yi. Taruwesa, 18a, nutep b, ayn.
101, yuebubIit KOpITyc N9

414056, r. ActpaxaHs,

yn. Tatumesa, 186, nurep E, ayx.
201, 203, 207, 208, 209, yueOHbIH
kopmyc NelO

Nel101, yueOHbiii kopmyc Ne 9

KommiekT yueOHoi Mmebenu

Ne201, yueOnb1ii kopmyc Ne 10
KommiekT yueOHoi Mmebenu

Ne203, yueOnb1ii kopmyc Ne 10
KommiekT yueOHoi Mebenu

Ne207, yueOnb1ii kopmyc Ne 10
KommiekT yueOHoi Mmebenu

Ne208, yueOnb1ii kopmyc Ne 10
KommiekT yueOHoi Mmebenu

Ne209, yueOnbiii kopmyc Ne 10
KommuiekT yueOHo Mebenu

AynuTopuu ISl CaMOCTOSITENEHOM
paboTHI:

414056, r. ActpaxaHs,

yi. Tatumesa, 18, nurep A, ayn.
207, 209, 211, 312, rnaBHBII
y4eOHBIN KOpIyc

Ne207, rmaBHbIN yu4eOHBIH KOpPIYC
KommuiexT yueOHoM Mebenu
Komnerorepsl -16 mir.
IIpOeKIIMOHHBIN TEIEBU30D

Joctyn k cetn MHTEpHET

Ne209, rinaBHbIi y4eOHBIH KopIyc
KommnekT yue6HO#I Mebenn

Kommnsrorepsr -15 mr.

CrannoHapHbI MyJIBTUMEIUIHBIA KOMIUIEKT
Hocrtyn k cetn HTepHET

Ne211, rimaBHbIN yueOHBII KOpPIYC
KommuiexT yueOHoM Mebenu
Komnerorepsl -16 mir.
IIpoeKIMOHHBIN TETEBU30D

Joctyn k cetn MHTEpHET

Ne312, riiaBHbIN yueOHBIH KOPIYC
KommekT yue6HO#I Mebenn
Kommnsrorepsr -15 mt.

Hocryn k cetu MaTepHer

Aynutopus s
MpoUIAKTUIECKOTO
00CITy>)KUBaHUS

XpaHEHHUS] H©

y4eObHOro

Ne8, riiaBHbI y4eOHbIH KOpILyC

Kommnexkt  mebenu,  MyJIbTHUMETD,

IasgjabHas
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00opyIoBaHUS: CTaHIMS, pacxoaHble MaTepuabl JUISt
npopUIAKTHIECKOTO  OOCTYXHBaHUA  y4eOHOTO
414056, r. ActpaxaHb, 000pyI0BaHUs, BEIYUCIUTEIbHAS U OPT.TEXHUKA Ha
yi. Tatumesa, 18, nurep A, ayzd. | XpaHEeHUH

8, rmaBHBIN Y4EOHBIN KOPITYC

10. Oco0eHHOCTH OpraHu3anuu 00y4YeHus MO JUCHUILVIMHe «MaTemaTuka» JIs
WHBAJM/IO0B U JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Jlnst oOyyaromuxcs W3 4Yuciaa MHBAIMAOB W JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl HA OCHOBAaHWM MUCHbMEHHOTO 3asiBJICHUS TUCHUIUIMHA «MaTeMaTuKa» peaanu3yercs ¢
Y4E€TOM OCOOCHHOCTECH TMCUXO(PU3NIECKOTO PA3BUTHS, WHIUBUAYATHHBIX BO3MOXKHOCTCH U
COCTOSIHHS 3JTOPOBBsI (Jlajiee — MHIUBUIYAIbHBIX OCOOCHHOCTEH).
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JIMCT BHeCeHUs 1OMOJIHEHU U U3MEHEeHU
B padouyio nporpamMmMy y4eOHOM I CIUTIINHbI

«MarteMaTHKa»
(HaMMEeHOBaHWE AUCIIUTIIINHBI )

Ha 2017- 2018 y4yeOHbIii rojg

Pabouas nporpamma nepecMoTpeHa Ha 3acelaHuu kagenpbl
ABTOMATH3HPOBAHHOTO MPOEKTHUPOBAHUS W MOIEJTHPOBAHUS,

poToKoJa Ne oT 20 r.

3aB. kadempoii

«CucreMbl

y4d€Has CTCIICHb, YU€HOE 3BaHUC IOAITNCh

B pa60qy}o mporpaMmy BHOCATCA CICAYIOINNUEC U3MCHCHUA:

1.

1N.0. ®amuus

CocTaBUTENN U3MEHEHUH U JOIMOJTHEHUI:

y4eHas CTCeHb, y4€HOC 3BaHUC IOAIMUCh

N.0. damwmms

ydeHas CTCNEeHb, Y4€HOC 3BaHUC TIOAIMUCH

N.0. damwmius
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PEIIEH3UA
Ha pado4yIo IporpaMmy, olleHOYHbIe H MeTOANYeCKHEe MaTepPHAJIbI
no gucouminae «MaTtemaruka»
OOII BO no HanpaBJ/iIeHHI0 IOATOTOBKH
08.03.01 «Cmpoumenscmeo»,
npoduiabp MoaAroToBKHU «IIpomviuinieHHOe U 2PANCOAHCKOe CHIPOUMENbCHIBO»
10 IpOrpamMme 6axkaagp

H.A. BoaxoBol (mamee IO TEKCTy pELIEH3EHT), IPOBEACHA peleH3us paboueit
IIPOrPaMMBI, OLEHOYHBIX M METOAMYECKHX MaTepHaloB o auciuiuinHe «Marematuka»y OOII
BO mno wnampaBmemmio mnonrorosku 08.03.01 «Cmpoumenbcmeo», 1O IPOrpamMMme
bakanaspuama, pazpaboranaoii [AOY AO BO "AcrpaxaHCKuii TroCyIapCTBEHHBIA
apXHUTEKTYPHO-CTPOUTENIBHEIM YHUBEPCUTET", Ha KadelIpe cucmem agmomamu3upoéarHHozo
NPOEKmMupo6anua u mooenuposanus (paspaboTIUK K.1.H., doueHm Axciomuna H.B.).

PaccMOTpeB mpencTaBleHHBIE Ha PEHEH3MIO MaTepHabl, PEIEH3eHT MpHUINeT K
CJICAYIOIIUM BBIBOJAM:

[IpenssaBnennas pabogas nmporpaMMa yaeOHOU AUCIMIUIUEEL «Mamemamukay (nanee 1o
tekery IIporpamma) coorBercTByer TpeboBanusM ®I'OC BO mo HampaBieHHIO HOATOTOBKH
08.03.01 «Cmpoumenscmeo, yTBEPKIEHHOTO IPUKa30M MUHHCTEPCTBA 00pa30BaHMS U HAYKH
Poccuiickoit @enepanuu ot /2 mapma 2015 2., npuxaz Ne2(0l w ¥ 3aperdCTPUPOBAHHOIO B
Mumntocte Poccuu 7 anpens 20135 2., nomep pecucmpayuu Ne36767.

IlpencraBnenHas B IIporpamMme axkTyanpHOCTh y4eOHOH MAMCIMIDIMHEL B paMKax
peamuzanuu OOII BO He mOmIEeXHT COMHEHHIO — MUCHMIUIMHA OTHOCHTCHS K 6a30600 4acTH
yaebnoro 1mukia biok 1 «IuCHUILITHHED.

IIpencraBnennsle B Ilporpamme menu y4yeOHOM OUCHHIUIMHBEI COOTBETCTBYIOT
tpeboBanusM PI'OC BO manpasnenus moarorosku 08.03.01 «Cmpoumenscmeo», npoduis
IOATrOTOBKH «IIpombluinienHoe u 2parcoanHcKoe CIpoumenbCmaeoy.

B coorserctBuu ¢ IIporpaMmoii 3a mAuUCHMILTHHON «Mamemamuka» 3aKpeIieHbl 0ée
KomnemeHnyuu, KOTOPBIE PEATU3YIOTCS B OOBSIBICHHBIX TPEOOBAHMSIX.

Pesynprater oOydeHus, mpencraBineHHBIE B [IporpaMme B KaTerOpHSIX 3HATh, YMETH,
BIANETH COOTBETCTBYIOT CHENH(UKE H COAEPXKAHWIO UCHUIUIMHEL U JEMOHCTPHPYIOT
BO3MOXXHOCTb IIOJTyYECHHUSI 3aIBJICHHBIX PE3YJIHTATOB.

WMudopMaris 0 B3aMMOCBS3HM H3y4YaeMbIX [HCIMIUIAH M BOIPOCAM HCKIIOUEHHS
OyOMMpoBaHMS B COIEPXKAHWM IUCLUHUIUIAH COOTBETCTBYET MIEHCTBUTEIBHOCTH.  YueOHas
JUCIUIIMHA «Mamemamuka» B3auMocBszaHa ¢ npyrumu gucuummaama OOIT BO mo
HampaslieHuIo  noarotoBku  08.03.01  «Cmpoumenscmeo», TpoGHIb  IOATOTOBKH
«lIpomblunennoe u 2pa’xcoaHcKoe CHPOUMENbCHE0» W BO3MOXHOCTE IyOJIHPOBAaHHS B
COIEp>KaHUH OTCYTCTBYET.

ITpencrasnennas  Ilporpamma  mpemmonaraeT — KCIONB30BAHHE  COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJIOTUH IIPU pealn3alliy Pa3HYHbIX BHIOB y4eOHOM paGoTel. DOpMEI
06pa3oBaTeNbHBIX TEXHOJIOTHH COOTBETCTBYIOT ClIENU(PUKE TUCIIUILIMHEL

IIpencraBnenHble W omucaHHble B [Iporpamme (GOpMBI TeKylned OIEHKM 3HAHHI
COOTBETCTBYIOT CIIENIM(PHKE TUCIUILUINHEI U TPEOOBAHUAM K BEIITYCKHHUKAM.

@opMa INPOMEXYTOUHOH  aTTecTalWyM 3HAHWH  OaKanaépa, TPeXyCMOTPEHHAS
ITporpammoii, ocymectBisiercss B ¢Gopme 3auema, sk3amena. DopMbl OIEHKH 3HAHMI,
npencTaBieHHsle B PaGodeidl mporpamme, COOTBETCTBYIOT — chelMuKe MUCHMILUIMHEI U
TpeOOBaHMSM K BBITYCKHHKAM.

VuebHO-MeTOUUECKOE ~ OOeclieueHne  AUCHUIUIMHEI — MPEACTAaBI€HO  OCHOBHOM,
JIOIIOJIHUTEJIBHOM JIMTEPAaTypod, HHTEPHET-peCypcaMid U COOTBETCTByeT TpeboBammsam DPI'OC
BO mHanpasnenus mnoxroroBku 08.03.01 «Cmpoumenvscmeo», mupoQuUiIb MOATOTOBKH
«lIpombriuniennoe u 2pasxcoancKoe CmpoumebCmeoy.



MarepranbHo-TexHIYIeCKOE ObecliedeHre COOTBETCTBYeT TpeGoBammsam ®IOC BO
Hanpaenenus noArotoBkd 08.03.01 «Cmpoumenscmeo» u crnenuduKe IHCIMAIUTAHEL
«Mamemamuka» ¥ 0GECICUNBACT HCIONH30BAHHE COBPEMEHHBIX 00pa30oBaTENbHBIX, B TOM
9HCIIe HHTEPAKTHBHBIX METOJOB O0YYECHHS.

IIpencTaBieHHbIe Ha PELEH3MI0 ONECHOYHbIC H METOIAIECKIE MaTepHalbl HallPaBJICHUS
noaroToBke 08.03.01 «Cmpoumenvcmeo» pa3pabOTaHBI B COOTBETCTBHH C HOPMaTHBHBIMHU
AOKYMEHTaMH, IPENCTABICHHBIMA B IporpaMme. OLEHOYHBIE B METOAMYECKUE MATEPHATEl 110
mACIHUIIHHE  «Mamemamukay NpenHa3sHAYeHE! [T IPOMEXKYTOUHON aTTECTALMH 1 TEKYIIEro
KOHTPOII W TPENCTAaBIAET COOOM COBOKYNHOCTH pa3paboTaHHBIX Kadenpoit «Cucmembl
A6MOMAMUIUPOCAHHO20  NPOEKMUPOSAHUA U  MOOEIUPOSAHUAN MaTepHaloB Ui
YCTaHOBJICHHS yPOBHSA ¥ Ka9E€CTBA NOCTIKCHUS 00y JalOIUMUCS PE3yIIbTAaTOB 00y IEHHS.

3ajayaMu OLEHOYHEIX M METOAUYECKHX MATEPHANIOB SIBIIAETCS KOHTPOJIb U yTIPaBJICHHE
IIPOLECCOM, MPHOOpPETEHHs OOYYAIOIUMUCS 3HAHWH, yMEHWil, HABBIKOB U KOMIIETEHIIHIH,
3a4BNICHHBIX B 00pa3soBaTeNbHOM Iporpamme 1o HampapieHuio 08.03.01 «Cmpoumenbcmeo»,
npoduis NOAroTOBKU «BodocHabcenue u 600oomeedenuen

OI_ICHOT-IHBIC U  MCTONUYECKHE MAaTCpHalbl N0 JHUCIHIIIINHE «Mamemamuxa»
IIPEACTaBICHEL II€pE€IHEM MAaTEpPHAJIOB l'lpOMe)KYTO'-IHOﬁ aTTecTalud M TEKyIero
KOHTPOJIH.

JlaHHbIE MaTepHanbl MO3BOJSIOT B MOJHOM Mepe OLEHHTH pe3ynbTaTel O0ydYeHHs II0
mucuuiuiiae  «Mamemamuka» 8 ATACY, a Takke OIEHHTh CTEICHD copMHPOBaHHOCTH
KOMMYHUKATHBHBIX YMEHUI M HaBLIKOB B chepe mpohecCHOHATFHOTO OOIIEHHS.

OBIIUE BBIBOJbI

Ha ocHoBamnu mpoBeNeHHOM peLEH3UH MOXKHO CHEIAaTh 3aKMOYEHHE, UTO Xapaxrep,
CTPYKTypa, COAepxkaHWe pabodell IpOTrpaMMEI, OLEHOYHBIE M METONHYECKHE MaTepUaTbI
TUCIMILIHEEL «Mamemamuka» OOII BO mo Hampapieruro 08.03.01 «Cmpoumenscmeo», 1o
IporpaMme  Oaxanaépuama, paspaboTaHHAs K.M.H., Oouenmom Axciomunoii  HU.B.
cooteeTcTByeT TpeboBanusm OI'OC BO, coBpeMeHHBIM TpeGOBaHHSIM OTpacild, peIHKA TPYyaa,
IpodecCHOHANBHBIX CTAHIApTOB HAIPABICHAS NOATOTOBKH 08.03.01 «Cmpoumenbcmeo»,
npoduIe NOAroToBKU «JIpombitunennoe u 2pajcoanckoe cmpoumenscmeo» u MOI'YT OBITH
PEKOMEHIOBAHBI K UCIIOJIb30BAHUIO.

Penenzenr:

HaYaIbHUK OTAEJNA IT0 pa3paloTKe
apXUTEKTYPHO-CTPOUTENBHBIX PEINEHHUIH
CityX0BI IPOEKTHO-KOHCTPYKTOPCKHX
pabot MHXeHepHO-TeXHHIeCKOro EHTPa,
OO0mecTBa ¢ OrpaHHYEHHOM OTBETCTBEH
«['asmpoM noGrrda AcTpaxaHby '/

(8]%

7T &

/H.A. Bonkoga/
H. 0. d.

E‘ =1
Ionnucs Bonkosoit H.A. 3aBepsto | £
MEHEDKEP 110 IEPCOHATY -\ /_W.B. Crenkuna/

H. 0. .




AHHOTaUMs
K pabo4eii mporpamme nucummIase! «Mamemamuxay
110 HanpasieHuto 08.03.01. «Cmpoumenscmeor
IpoduIs HOAroTOBKH ([Ipombiusnientoe u 2PANCOAHCKOE CIMPOUmMensCmeoy,

«Tennozazocnabocenue u BEHMUNAYULY,
«Booocnabocenue u 60000meedenuey,
«OKCnepmu3a u ynpasnenue HedGUNCUMOCTIbIO Y

Obwan mpydoemxocms ducyunnunst cocmagisem 12 3auemnuix eOUHUY
Dopma BPoMmeNcymounoii ammecmayuu; 3quem, sK3amen

Heabro yuebHON mucrmmmunsr «Mamemamukay SBAseTCS dopmupoBanve 3HAHHH 0
MaTeMaTHIeCKUX 3aKOHOMEPHOCTAX, MAaTeMaTHYeCKHX METONax cbopa, cucTeMaTH3anuy,
00pa0OTKY ¥ WMHTEPIpPETANMH PEe3yIbTATOB HaOOIEHMH, W HCIONB30BaHHE HX B Oymymeit
IPOECCHOHATLHOMN NEeATEIEHOCTH.

3amavamu yueOHOM IUCIAILIMHE SIBIISIOTCS:

—  (opMEpOBaHHE ENTOCTHOTO MATEMATHYECKOTO IPEICTABIECHHS O HAYKE;

~  H3YHCHHE OCHOBHEIX, QYHIAMEHTAIBHEIX IIOHSTHH M METOOB MaTEMaTHKH;

— ofecrIeYeHHe CTyIEHTOB MaTeMaTHIECKIM anmnapaToM MaTEMAaTHKH, HEOOXOIAMEBIM
TIpY U3YHCHHH CCTCCTBEHHOHAYYHBIX, 06IIENPO(hECCHOHATBHBIX U CHEMATBHEIX JUCIUILINH;

— BBIpAa0OTKAa YMEHHH CaMOCTOSTEIBHO pacIlupsATh MaTeMaTHYeCKHE 3HAHHUA U
TIPOBOUTE MaTEMATHICCKUH aHAIN3 HHXEHEPHBIX 3a/(ad.

Yyaeonas qucnumaana 51.5.06 «Mamemamuxay» Bxomut B Bioxk 1. «/IncnumInHbD,
6asosas uwacme. Jlns eé ocBoeHms HEOOXOAUMBI 3HAHUS, IONy4YCHHBIE IIPH H3yYEHUH
CIAEMYIOMMX TUCIMILIHH: «MaTtemMaTukay, «Mapopmarnkay, H3ydaeMsie B CpenHel mKoJe.

Kpartkoe conepxanue qucuumimas:

Pazpen 1. JIuneiinas u BexTopHas anredpa. MaTpHIEL. YMHOXeHHe MaTpHIL,. Munops! u
aNredpamvecKue TONOIHEH s, PanT MaTpueL. BexTopHoe 1 imHelHOE mpocTpaHcTEO.

Pasnea 2. Amamurmueckas reomerpusi. BekTopa, neiictBus Ham mumu. IITOCKOCTE H
IIpsiMas B IpOCTpaHcTBe. KprBble H MOBEPXHOCTH BTOPOTO HOPSIKA.

Pasmen 3. KommmekcHbli amamms. Burom Herorona. Tpeyromsrux ITackais.
KomriexkcHbIe wnicna, NefficTBrS Hax HUMH. Dopmyna Ditnepa. Popmyna Myaspa.

Pasnen 4. Beenenwe B anamus. [lonsTie dynxmmm. Yucnosas mocien0BaTebHOCTD i e
npezen. Ipenen gyrxumu. OmrocToporHne npeziensl. HenpepsBHOCTS # Touky pasphisa.

Pasnen 5. Mubdepenmuansuoe mcumcenue. IIpousBonHas, CBOMCTBA, BEIUMCICHUS.
OcHoBHBIE TeOPeME! MU bePEHIHATLHOTO HCTHCITEHEL. OYHKIMH HECKOJIBKHX IEPEMEHHEBIX.

Paspen 6. UurerpamsHoe wmcumcienme. llepBooGpasnas.  Heompenenennsiit,
OIIPEAENEHHBIA H HECOOCTBEHHBIH HHTErpasl. MeToms! UHTEerpupoBaHus. [Ipunoxenus.

Paspen 7. Kparuele wumrterpamsl. J[BoitHoix HHTETpaj, CBOMCTBA M TI'€OMETPHYECKUIl
cMbicst. O6nacTs uHTerpUpoBanus. [IpHIIOKEeHHS TBOKHOTO HHTErpasna. TpoiHbIe HHTErpanEL.

Paspnen 8. Kpusommueiinsie uaterpanel I u II tuma. Tuddepennuansusie bOopMEL
®opmyna Crokca. @opmyna I'puna.

Pasgen 9. Tubdepennuansusie YPaBHCHUS IEPBOTO IOPSIKA M BBICIIMX MOPSIKOB.
Cucrems! muddepeHnHaTEHEX YDaBHEHHUH.

Pazgen 10. Psiner. IpusHaky cxoquMoCTH. QyHKIHOHATBHEIE PSIBL. Psirer Oypbe.

Pasnen 11. Teopus BeposTHOCTEH. OCHOBHEIE TEOPEMBI TCOPHH BEPOSITHOCTH. DIEMEHTEI
MAaTeMaTHICCKOH CTaTHCTUKA. HavallbHble W IIEHTPaIbHEIE MOMEHTEI CIIyYalHBIX BEJIHYMH.
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ydeHas CTCNEeHb, Y4€HOC 3BaHUC TIOAIMUCH

N.0. damwmius
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1.1.
1.2.
1.2.1.
1.2.2.

1.2.3.

COJAEP/KAHHUE:

Crp.
OneHouyHbIE U METOJUYECKHE MAaTEPUAIIbI ISl IPOBEIEHUS TEKYILEro KOH-
TPOJIA U IPOMEXYTOYHOM aTTEeCTALUU 00YYaroLUXCs 0 AUCHUIINHE 4
[lepeuenb KOMIIETEHIMI C YKa3aHUEM ITAroB UX (OPMHUPOBAHUS B
npolecce OCBOCHUs 00pa30BaTeIbHON MPOrpaMMm 4
Onucanue 1nokasarenaeil 1 KpUTEpUEB OLICHUBAHUS KOMIIETEHIIUI Ha
pa3IMYHbIX dTanax ux GOpMUPOBAHMS, ONMCAHUE IIKAJ OLCHUBAHUS 5
[Tepedenb OLIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS 5)
Onucanue nokasarenaeil ¥ KpUTEPUEB OLCHUBAaHUS KOMIIETEHIUMH 110 JHC-
[UIUTMHE HA Pa3IMYHBIX dTanax ux (popMupoBaHUs, OMUCAHHUE IIKAJI OLle-
HUBaHMS 6

IIxaina oreHUBaHUs 9
TuroBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTePHAJIbl, HEOOXOIUMBIC IS

OLICHKH 3HAHHM, YMEHHIA, HABBIKOB, XapaKTEPU3YIOIIHMX 3Talbl (POPMHUPOBa-

HUS KOMIICTCHIIUH B IIPOIIECCE OCBOCHHMS 00pa30BaTeIbHON IIPOrPaMMBbI 10
MeTtoudeckue MaTepralibl, ONPEISIISIONINE TPOIEAYPHI OIICHUBAHUS 3HA-

HUI, yMEHUI1, HABBIKOB, XapaKTEPHU3YIOIIHMX 3TaIbl (POPMUPOBAHUS KOMIIC-

TEHIUH 24
[Tpunoxenus 26



1. OueHo4yHble U MeTOAUYECKHE MATEPHAJIbI /JIs MPOBeAeHHUs TeKYIero KOHTPOJISI U MPOMeKYTOYHOI aTTecTAlMU 00y4aIOUIUXCH 110

JQUCIUIITHHE

OI_ICHOLIHBIC U METOANYCCKUC MaTCpHajibl ABJIAIOTCA HEOTHEMIIEMOH YaCThIO pa6oq6171 IIporpaMmabl JUCHUITIIIMHBI U ITPEACTABIICH B BUAC OTACIIBHOT'O

JIOKYMEHTa

1.1. ITepevyeHb KOMIETEHIHIA C YKa3aHHEM 3TANOB UX GOPMHPOBAHMSA B Ipolecce 0OCBOCHNS 00pa30BaTeIbHOM NP OrpaMMbl

HNupexc u popmyan-
POBKA KOMIIETCHIMHU

Homep u HamMeHOBaHUeE pe-
3yJIbTATOB 00pa30BaHus 110

Homep pa3nena aucuunjimHbl (B COOTBETCTBHH ¢ 11.5.1)

DopMBbI KOHTPOJIA €
KOHKpeTHu3auuei 3a-

N AUCHMILINHE [—
(B cooTBeTCcTBHH C pasaeaom 3) | 1 2 3 4 5 6 7 8 9 |10 11
1 2 3 4 5 6 7 8 9 /10|11 |12 | 13 14
OIIK - 1: Cnocobno- | 3Hath:
CTbIO UCIOJIb30BaTh OCHOBHBIE 3aKOHbl MATEMATHUKH. 1. Bonpocsl k 3auery u
OCHOBHBIE 3aKOHBI X | X | X[ X | X | X | X | X | X | X | X |3K3MeHy 10 BCEM pa3-
€CTECTBEHHOHAYYHBIX JieJ1aM JUCLIUILIMHBL.
JMCLUIUIMH B mpodec- | Ymers:
CHOHAIILHOM JIeSITeITb- NPUMEHSITh METOJbl MaTeMaTHU4e- 1. Tectsl o Bcem pas-
HOCTH, IPUMCHATH MC- CKOr'0 ammapara, B TOM 4YHCJIC, Ma- JejiaM OTUCIUILIHHEL.
TOABI MATCMATHUYCCKOTO | TeMaTHYSCKOTO aHaIM3a IpH pe- 2.KontponbHble pado-
aHauM3a U MaTeMaTu4e- | meHud npodeccuoHanbHbx 3a- | X | X | X | X | X | X | X | X | X | X | X | 1me1Nel,2,3(qu1s 0.0.);
CKOTO (KOMIIBIOTEPHO- | jay. 3.KonrponsHbie pado-
r0) MOJIEIUPOBAHHS, ThINe1,2,3,4,5,6( st
TEOPETUYECKOTO U IKC- 3.0.).
NEPpUMCHTAJILHOT'O UC- BJ'Ia,Z[CTBI
CICA0BaHUs. MEPBUYHBIMU HAaBBIKAMU U OCHOB- 1.KonTponbHbie pabo-
HBIMH METOJaMU PEIICHHUS MaTe- TbINe1,2,3 (st 0.0.);
MaTHUYECKHX 3a7ad M3 OOIIeHH- 2.KonTpoabHbie pabo-
JKEHEPHBIX U CHENUaJbHBIX Iuc- | X X X X X X X X X X X | T6iNe1,2,3,4,5,6(nuis
LUIUIAH 110 TPOQUIIIO. 3.0.);
3.TecTsl IO BceM pas-
JieJiaM JUCIUILIMHBL.
OIIK - 2: Cnioco6- 3HaTh:!
HOCTb BBISIBUTH €CTE- OCHOBHBIE MTOHATHS B 00JIACTH X | X[ X[ X | X | X | X ]| X | X | X | X |1lBompocsl K 3a4eTy U




CTBCHHOHAYYHYIO CYIII-
HOCTB MPOOJIEM, BO3HHU-
KaloIIUX B XOJI€ TPO-
(dheccruoHanbHOM Jiesi-
TEJBHOCTH, TIPUBJICYb
WX ISl PEIICHHSI COOT-
BETCTBYIONIHIA (HU3HUKO-
MaTeMaTUYECKUH arma-
par.

MaTeMaTHKH, OCHOBBI ITPUMEHE-
HUS PU3UKO-MATEMaTHUECKOTO
arrapara JJisi peleHus mpoosem,
BO3HUKAIOIINX B X07€ mpodeccu-
OHAJIBHOM IS TEITLHOCTH.

OK3aMCHY II0 BCEM pas-
AciaaM JUCHUIIIINHEI.

YMmeTs:

BBISIBIISITh  €CTECTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BO3HHKAIO-
IMX B XoJie NMpodhecCHOHANTBHOM
NEeSATCIILHOCTH, TPUBJICKATh (hu-
3MKO-MaTeMaTHYECKUIl  ammapar
JUTSL peIeHUs MpodecCnoHaATEHBIX
poOJeM.

1.TecTsl mo BceM pas-
JeliaM JUCIHUILTAHBL,
2.KonTponbHbIe pado-
X | X | teiNel,2,3 (s 0.0.);
3.KonTponsHbie pado-
TbINe1,2,3.4,5,6(nmst
3.0.).

Bnaners:

HaBBIKAMHU TPUMEHEHUs (HU3UKO-
MaTeMaTUYeCcKoro ammapara s
pemieHus mpodrem mpodeccuo-
HAJIbHOH JIeITEILHOCTH.

1.Tectsl o BceM pasz-
Ae7IaM TUCIUIUINHBI,
2. KontpombHble pabo-
X | X | t6iNel,2,3(nmst 0.0.);
3.Konrpombusie pabdo-
TbINe1,2,3.4,5,6(nmst
3.0.).

1.2. Onucanue noka3aresjieid 1 KpUTepHeB OLEHNBAHUS KOMIETEHIMII Ha Pa3MYHBIX 3Tanax MX (OpPMUPOBAHMSA, ONHMCAHME INKAJ

OICHUBAaHUSA

1.2.1. llepeyeHb OLEHOYHBIX CPEACTB TeKyIel GopMbI KOHTPOJIS

HanmMmenoBanue O1leHOYHOTO
CpEeACTBA

KpaTkas xapakTepucTiKa OLEHOYHOTO CPEe/ICTBA

[IpencraBnenue OLeHOYHOTO
cpezacTBa B GoHe

KonTponbHas pabora

CpenctBo mpoOBEPKH YMEHUN MTPUMEHSATH MOJTyYCHHbIE 3HAHUS IS pellie-
HHUS 33/1a4 ONPEAEIIEHHOTO TUIIA [0 TEME WJIH pa3aeiy

KoMIIEKT KOHTPOIBHBIX 3a1aHUN
110 BapuaHTaM




Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHU, I03BOJIAIOIIAS ABTOMATU3H-
pOBaTh MPOLIEYPY U3MEPEHUS YPOBHS 3HAHUM M YMEHUN 00y4aroerocs

dDoHI TECTOBBIX 3aJaHUN

1.2.2. Onucanue noka3aresieii 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIMI M0 JUCHUILINHE HA Pa3JIUYHBbIX ITANax X (OpMHUPOBAHNS, ONIUCA-
HHeE HIKAJ OlleHUBAHUS

Komnerenuusi, | [laanupyemsie pe3yiabra- IMoka3zaTesin M KPUTEPUH OLIEHMBAHUS PE3YJILTATOB 00y4eHMsI
JTaIbI ThI 00y4YeHHsI

OCBOEHUA Huzke moporosoro ypos- IloporoBblii ypoBeHb IIpoaBUHYTHI YPOBEHb Brpicokuii ypoBeHb

KOMIIETEHIIUHN HSA (3auTeno) (3auTeHo) (3aureno)
(He 3a4TeHO)
1 2 3 4 5 6

OIIK-1 - 3naer (OIIK-1) - oc- | O0yuatomuiics He 3HaeT | OOyvaromuiicss  3HaeT | OOyuaromuiics 3HaeT u | OOydaromMiics 3HaeT U

CnocoGHo- HOBHBIE 3aKOHBl MaTe- | U HE MOHUMAEeT OCHOB- | OCHOBHBIE 3aKOHBI Ma- | IOHUMAeT  OCHOBHBIE | IOHUMAET OCHOBHBIE
CTBIO UCIIOJNIb- | MAaTHKH. HbIE 3aKOHbl MAaTE€MaTH- | TEMATHUKA B THUIIOBBIX | 3aKOHBI MAaTE€MaTWKHA B | 3aKOHBl MAaTEMaTHUKH B
30BaTh OCHOB- KU. CUTyalUsIX. TUIIOBBIX CUTYyallUsX M | CUTyallussX  IOBBILIEH-

HBIE 3aKOHBI
€CTECTBEHHO-
HAYYHBIX JIHC-

[UTUTMH B
npodeccuo-
HaJILHOU Jes-

TEJIbHOCTH,

MIPUMEHSITh
METO/Ibl MaTe-
MaTHYeCKOTO
aHaiM3a 1 Ma-
TEMaTU4ECKO-
ro (KOMIbIO-
TEPHOT0) MO-
JeTUPOBaHMS,
TEOPETUYECKO-

CUTyalHsiX TOBBIIICH-
HOU CJIOKHOCTH.

HOH CIIO)KHOCTH, a TaK-
K€ B HECTAaHJAPTHBIX U
HETIPEBUEHHBIX CHUTY-
anusx, co3gaBas IpHU
3TOM HOBBIE TpPaBHJIA U
AJITOPUTMBI JEHCTBUH.

VYmeer (OIIK-1) - mpu-
MEHSTh METOJBI MaTe-
MaTHYeCKOro armapara,
B TOM YHCIIC, MaTema-
THUYECKOTO aHAIN3a TPH
pemienun  npodeccuo-
HAJIBHBIX 3a/1a4.

OOyuaromuiicss He yMeeT
NPUMEHSTh METOJbl Ma-
TEMaTHYECKOT0  armapa-
Ta, B TOM YHUCIE, Mare-
MaTHYeCKOro  aHajam3a
IOpU  pelIeHuu mpodec-
CHOHAJIBHBIX 3a1ad4.

OOyuvaromuiics  ymeer
MPUMEHSTh METO/bI Ma-
TEMAaTUYEeCKOTO  arma-

paTta, B TOM 4YHCIe, Ma-
TEMaTHYEeCKOTO aHaJIH-
3a TpH pEIIeHUU TPo-
(dbeccuoHaIbHBIX 3a7ad
B TUTIOBBIX CUTYAIIHSIX.

OOyuaromuiicss  ymeer
MPUMEHSITh METOJIbI Ma-
TEMATAYECKOrO  aIlma-

paTta, B TOM 4HCIE, Ma-
TEMAaTHYECKOTO aHaju-
3a TpU PEIIeHUH MNpo-
(dbeccroHaNbHBIX 3a7a4
B TUIOBBIX CHUTYyaIUSIX
U CUTyallusX IIOBHI-
IIEHHOM CIIOKHOCTH.

OOyuatomuiics  ymeeT
MPUMEHSITh METOJbl Ma-
TEMaTHUYeCKOT0 arapa-
Ta, B TOM YHCIIE, MarTe-
MaTHYECKOr0  aHaJIu3a
IpU pelieHun mnpodec-
CHOHAIBHBIX 3a7a4 B
CUTYyallUsiX  TOBBIIICH-
HOHM CIIO)KHOCTH, a TaK-
)K€ B HECTAaHAAPTHBIX H
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T'O 1 3KCIICpHU-

HEMPCABUACHHBIX CHUTY-

MEHTaJIHLHOTO alMsax, Cco3/laBas IpHU
UCCIICIOBAHMS. 3TOM HOBBIC IpaBHIA U
AITOPUTMBI JICHCTBUUA.
Buagneer (OIIK-1) - | OOyuatommiics He Bia- | OOyuvaromuiicst Baageetr | OOyuaromuiics Biaaeet | OOydaronmiicss BiaaeeT
MEPBUYHBIMHI HABBIKAMU | JICET MIEPBUYHBIMU HaBbI- | IEPBUYHBIMU  HaBBIKA- | ICPBUYHBIMA  HAaBBIKA- | ICPBUYHBIMH HaBBIKAMU
U OCHOBHBIMH METOJa- | KAMH U OCHOBHBIMH Me- | MU M OCHOBHBIMH M- | MU W OCHOBHBIMH Me- | 1 OCHOBHBIMH METOJaMU
MU pEICHUS] MaTeMaTH- | TOJAMH PEIICHUS Mare- | TOJaMU pEIleHUS Ma- | TOAaMU pEIICHUs Ma- | PeHICHUs MaTeMaThye-
YeCKMX 3a7ad M3 00- | MAaTHYECKMX 33Jad W3 | TEMAaTUYECKHX 337a4 U3 | TEeMAaTHUECKUX 3aj[ad M3 | CKUX 3a7ad u3 OOIIeHH-
IICUHXCHEPHBIX M CIe- | OOIIEHHKCHEPHBIX U | OOIIEMH)KEHEPHBIX W | OOIIEHH)KCHEPHBIX W | XKCHEPHBIX M CICIHAalb-
[UATBHBIX  JTUCIUIUIAH | CTICMUANBHBIX  JIUCIH- | CIICHHAIBHBIX  JUCIH- | CIICIUANBHBIX  JUCHU- | HBIX  JUCHUIUIAH  I10
1o poduIIto. IJTUH 110 POQHUITIO. IUIMH 10 Tpoduiao B | WIMH 1O MOpodmio B | IpOQUITI0 B CUTyalMsIX
TUTIOBBIX CHTYAIIHSIX. TUIIOBBIX CHUTYallUsIX M | MOBBIIICHHOW  CJIOXHO-
CUTyallMsIX TIOBBIIICH- | CTH, & TaK)Ke B HECTaH-
HOM CIIO)KHOCTH. JApTHBIX W HEMPE/IBU-
JCHHBIX CHUTYaIlUsX, CO-
3/1aBasi IPU STOM HOBBIC
npaBUjia W aJTOPUTMBI
JEWCTBUM.

OIIK -2 — 3uaer (OIIK-2) - oc- | OOyuaromuiicss He 3HaeT | OOyuaromuiicss  3HaeT | OOydvarommuiicss 3HaeT u | OOyvaromuiics 3HaeT u
CriocoOHOCTh | HOBHBIC TOHSTHA B 00- | 1 HE TOHMMAaeT OCHOB- | OCHOBHBIE TIOHATHS B | IOHMMAaeT  OCHOBHBIE | IOHUMAET OCHOBHEIE
BBISIBUTH €CTE- | JIACTU MAaT€MAaTUKH, OC- | Hble MOHSATUS B OONAcTH | 00NacTH MaTeMaTHKH, | OHITHUS B O00JIaCTH Ma- | MOHATUS B OOJAcTH Ma-
CTBEHHOHAydY- | HOBBI NMpPHUMEHEHHS (U- | MATEMATUKH, OCHOBBI | OCHOBBI ~ NPUMEHEHUS | TEMATHKH, OCHOBBI | TEMaTUKH, OCHOBBI TIPH-
HYIO CYIITHOCTh | 3MKO-MAaTe€MaTU4yecKOro | NpuMeHeHHus  (U3uKo- | Hhu3MKo- OpUMEHEHUs  (U3HUKO- | MEHEHHS ¢buznko-
npoOiem, BO3- | ammapaTa s PenIeHHs | MAaTeMaTHYeCKOTO ara- | MaTeMaTH4ecKoro — ar- | MaTeMaTHYeCKOro — ar- | MaTeMaTHYeCKOro arma-
HUKAOIIUX B | TpoOlieM,  BO3HHUKAIO- | paTa AJsl pEelIeHUs Tpo- | mapaTa HJs peUleHus | mapara Jis pelleHus | paTa Ui pelieHus mpo-
xone nmpodec- | mux B Xone mpodeccu- | 61eM, BO3HUKAMIIMX B | MpoOieM,  BO3HUKAIO- | MpoOJieM,  BO3HHUKAIO- | OJIeM, BO3HHUKAIOIIMX B
CHOHAJILHOU OHAIBHOM  JIeATENIbHO- | X0/€ Npo(hecCHOHANBHON | MX B X0Je mpodeccu- | IMX B Xoje mpodeccu- | Xxoae npodeccuoHanb-
NeSTeTbHOCTH, | CTH. NEeSITETTHHOCTH. OHAJBHOM JICATENbHO- | OHAJLHON  JeSITeTbHO- | HOM NESTENbHOCTH B CH-
MIPUBJICYD UX CTH B THUIIOBBIX CHUTya- | CTH B THUIIOBBIX CHUTYya- | TyallusiX TOBBIIICHHON
JUTSL PEeIICHUS USIX. [USX W CUTYallUsX I0- | CJIOKHOCTH, a TaKXe B
COOTBETCTBY- BBIIIEHHOM CIIOKHOCTH. | HECTaHAAPTHBIX u
o Gusn- HETPEJABHJICHHBIX CHTY-
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KO- MaTeMaTu-
YeCKHUH aria-
par.

anusx, co3gaBas IpH
3TOM HOBBIE MpaBWIA U
AJITOPUTMBI ICHCTBUU.

Ymeer (OIIK-2) - BbI-
SIBJISITh  €CTECTBCHHOHA-
YYHYIO CYIIHOCTbH IIPO-
0J7eM, BO3HHKAIOIIMX B

OOyuatomuiics HE yMeeT
BBISIBIISITH  €CTECTBEHHO-
HaY4YHYIO CYIIHOCTh
po0OeM, BO3SHUKAFOLIHUX

OOyuaronmiicss  ymeer
BBISIBISITH ~ €CTCCTBCH-
HOHAYYHYI0 CYIIHOCTH
npoOsieM,  BO3HHKAIO-

OOyuarommiicss  ymeer
BBISIBISITH ~ €CTECTBEH-
HOHAYYHYIO CYLIHOCTb
npobieM,  BO3HHUKAO-

OOyuarommiicss ~ ymeeT
BBISIBISITH  €CTECTBEHHO-
HAy4YHYIO CYLLIHOCTb
npoOJieM, BOSHUKAIOUINX

XoJle mpodeccHoHaNb- | B X0/¢ MpodeccnoHanb- | MHUX B X0/A€ mpodeccu- | mux B Xoae nmpodeccu- | B xoae mpodeccnoHab-
HOM JESTEIbHOCTH; | HOW JCATEIbHOCTH; TPU- | OHAILHOW  JESTEIbHO- | OHAILHOW  JICATENILHO- | HOM JIESTEILHOCTH; TIPH-
NpUBICKaTh  (PU3UKO- | BIEKATh ¢u3uKo- | cTH; IpUBJIEKaTh (U3U- | CTH; MPHUBIEKATh (DU3H- | BIEKATh ¢buzuko-
MaTeMaTHYECKUN amma- | MAaTeMaTHYeCKUH  ama- | Ko-MaTeMaTHYeCKUi KO-MaTeMaTHYCeCKHUI MaTeMaTHYECKUH arma-
par ans pemeHwsl Ipo- | par JUIs pemieHHs IMpo- | anmapar s pPeHIeHUs | ammapar Ui PeUIeHUs | paT Uil pemieHHs Mpo-
(deccHoHaNBHBIX  MPO- | PECCHOHATBHBIX  TPO- | MPOPECCUOHATBHBIX poeCCUOHATTBHBIX (deccCHOHANBHBIX  TIPO-
onem. onem. npobjieM B THIIOBBIX | MPOOJIEM B THUIOBBIX | OJIeM B CHUTyalusiX IIO-
CUTYyAIIHSsIX. CUTyallMsIX M CUTYalld- | BBIIICHHOW CIJIOKHOCTH,
SX TIOBBIIICHHOW CIIOXK- | @ TaKXKe B HECTaHJapT-
HOCTH. HBIX ¥ HETPEeABUICHHBIX
CUTyallusX,  CO3JaBas
MIPH 3TOM HOBBIE TPABH-
Ja W aJIrOpuTMbl JAeH-
CTBH.

Baageer (OIIK-2) - | Obyuaronuiics He Bia- | OOyuaromuiics Buageetr | O0yuaromuiics Biageer | OOyJarOMiicss BiaaeeT
HaBBIKAMU TIPUMCHCHUS | Ie€T HaBBIKAMH TIPUMe- | HAaBBIKAaMH NPUMEHEHUsS | HaBBIKAMU NMPUMCEHCHHS | HABBIKAMH TPUMEHEHUS

¢buzuko- HEHUS ¢uzuko- | husuko- ¢buzuko- ¢buzuko-
MaTeMaTHYeCKOTO  arl- | MAaTeMaTHYeCKOro arla- | MaTeMaTHYeCKOro  all- | MaTeMaTHYecKoro  ar- | MaTeMaTHYeCKOTO arima-
mapata s pelieHus | paTa [AJs pelieHus Mpo- | mapara JUisl pElIeHus | mapata s pelleHws | pata s pelieHus mpo-
npobieM  mpodeccuo- | 6meM  mpodeccruoHanb- | mpodiieM  mpodeccuo- | mpodiem  mpodeccuo- | 6meM  mpodeccruoHamb-
HATBHOU JAEATETLHOCTU. | HOM JIeATEIHHOCTH. HAJIBHOW [JEsTEeTbHOCTH | HAIbHOM NEATeNIbHOCTH | HOM  JIEATENIbHOCTH B
B THUTIOBBIX CHTYaIlMsIX. | B THIIOBBIX CHUTYallHSX | CATyallUsIX  IOBBIIICH-

U CUTyaluusX IOBBI-
IEHHON CJI0KHOCTH.

HOM CJIIOXKHOCTH, a Tak-
K€ B HCCTAHAAPTHBIX H
HCMPCABUACHHLIX CUTY-
anuAgax, co3gaBad IIpH
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STOM HOBBIE€ MpPaBWIA U
ANTOPUTMBI JICHCTBUU.

1.2.3. llIkajia oueHUBaHUA

YpoBeHb JOCTHKCHHMA

OrMmerka B 5-0abpHOM IIKaIe

3auTeHo/ He 3aYTEHO

BBICOKHIA «5»(OTINYHO) 3a4TEHO

IIPOJIBUHYTHIN «4»(xopo1o) 3a4TE€HO

HOPOTOBBI «3»(yAOBIETBOPUTENIHHO) 3a4YTEHO
HIKE IOPOrOBOT0 «2»(HEeyI0OBIETBOPUTEIIBHO) HE 3a4TEHO




2. TunoBble KOHTPOJIbHbIE 32JaHNs WJIM HHbIe MaTepHaJbl, He00X0AUMBbIE /15l OLEHKH pe-
3yJbTATOB OCBOCHHS 00pPa30BaTeJbHOI NPOrpaMmMsl (04Has popMa 00ydeHuUs1)

Pa3nen 1 «/Iuneiinasi 1 BeKTOpHast ajaredpa»
Pa3nen 2 «AHAJIMTHYECKAs TeOMeTPHsD)
Pa3zgen 3 « KoMmiieKcHbIA aHAJIH3»

Pa3nen 4 «BBegenue B aHAIHU3»

Paznea 5 «luddepennuanbHoe ucCHUCICHUE)

TUIIOBBIE 3AJIAHUA 1)1 ITPOBEJEHUS ITPOMEXYTOYHOM ATTECTAILN:

2.1. Dx3amen

a)  munogvle sonpocul K Ikzamery (llpunoscenuel)

8)  Kpumepuu OYeHUsaHusl

HpI/I OLICHKE 3HaHWI Ha PK3aMeHE YUUTBIBACTCS:

1. VYposens chopMUPOBAHHOCTH KOMITETECHITHIA.

no

ypOBeHB YCBOCHUS TCOPCTUUCCKHUX MOJIOKEHU I JUCHHUIIIMHBI, IMPAaBUJIbHOCTDH (bOpMyJ'II/I—

POBKM OCHOBHBIX IOHATHI U 3aKOHOMEPHOCTEH.

o gk w

YpoBeHb 3HaHMS (PAKTUYECKOTO MaTepHala B 00beMe IPOrpaMMBI.
Jloruka, cTpyKTypa u rpaMOTHOCTh U3JI0KEHHS BOIIPOCa.

YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.

Ymenue nenatb 00001eHNS, BHIBOIBL.

Ne Onenka
n/n

Kpurepum ouenkn

1 OTin4yHO

OTBeTHI Ha MOCTABIEHHBIE BOIPOCH! U3JIAratoTCs JOTHYHO, NIOCIEN0BATENb-
HO U HEe TpeOyIT JOMOJHHUTENBHBIX MosicHeHWi. [loaHO packpbIBaroTcs
MIPUYMHHO-CIICICTBEHHBIE CBA3U MEXKIY SIBJICHUSMU U COOBITHAMU. [lenaroT-
cs1 00OCHOBaHHBIE BHIBOABIL. JleMOHCTpUPYIOTCS INTyOOKHE 3HAHHS 0a30BBIX
HOPMaTHUBHO-TIPABOBBIX akTOB. COOIIIOAAI0TCSI HOPMBI JTUTEPATYPHOM pedH.

2 Xopoio

OTBeTHl Ha TOCTAaBJIEHHBIE BOMPOCHI M3JIAralOTCs CHCTEMAaTH3HPOBAHO H
[IOCJIEI0BATENbHO. ba30Bble HOPMAaTHBHO-TIPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuai u3naraercsi yBepeHHoO. PacKkprIThl
MPUYHHHO-CIICICTBEHHBIEC CBS3M MEXY SIBICHUSIMH U COOBITHAMH. [leMOH-
CTPUPYETCSl YMEHHUE aHATU3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJIbI HO-
CSIT apryMEHTUPOBAHHBIA M JOKa3zaTeNbHbIM Xxapakrep. CoOmomarorcs
HOPMBI JIUTEPATYPHOH peuu.

3 | YI0BIETBOPUTENHHO

JlomyckatoTcsi HapyIIeHHsl B MOCJIEN0BATEILHOCTH M3oKeHus. Vimerorcs
YIIOMHHAHHUA 00 OTHENbHBIX 0a30BBIX HOPMAaTHBHO-IIPABOBBIX akTax. He-
IIOJIHO PAcKpPBIBAIOTCS MPUYNHHO-CIIECTBEHHBIE CBSI3H MEXAY SIBICHUSAMU
u coObITUSIMH. [IeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHHs BOIpOCa, C
TPYAOM pelIaoTcad KOHKpETHbIE 3a7aul. MMeroTcst 3aTpyAHEHUs ¢ BBIBO-
Jamu. JlonmyckaroTcsl HAapyIIeHHs HOPM JINTEPaTypHOU peuH.

4 HeynosnersopurensHo

Marepuan u3naraeTcs HENocleAoBaTeIbHO, COMBUMBO, HE IPEICTABIIIET
ONPEIEICHHON CUCTEMBI 3HAHUM 10 AucHUIUIMHE. He packpbIBaroTCs Mpu-
YUHHO-CJICICTBEHHBIE CBS3M MEXKAY SBICHUSMH M cOObITHAMH. He mpoBo-
IuTcs aHanu3. BeiBosbl 0TCyTCTBYIOT. OTBETHI Ha JOMOJIHUTENBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE HapYLIEHUs] HOPM JIMTEPAaTypHOH pe-
4.
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a)
0)

=

TUITOBBIE 3AJAHUA JI TPOBEJEHN S TEKYIHEI'O KOHTPOJIA:
2.2. KonrposabHasi pabora

munosvie 3a0anust 05t KOHMpoabHou pabomot Nel (IIpunoscenue?)

Kpumepuu oyeHusarus

Brimonnsercs B nucekMeHHoi# popme. [Ipu orienke paboThl CTYACHTA yYUTHIBACTCS:

HpaBI/IJ'IBHOC PEIICHUE 3a1a4.

2. CaMOCTOSTENLHOCTh CYXJICHUH, TBOPUECKHI MTOAX0]I, HAYYHOE 00OCHOBAaHUE PACKPHIBAEMOM
POOJIEMBI.
3. Haiwnume B KoHIIE pabOTHI IOJHOTO CIKUCKA JTUTEPATYPHI.

Ne Onenka Kpurepun ouenku
n/n
1. | Otinuno CryzaeHT BhIIOJHUI paboTy 0e3 OmMOOK U HEIOYETOB, JOMYCTHI HE
6oJiee OJJTHOTO HEJJoYeTa
2. | Xoporio CTyaeHT BBINOJIHUI pabOTy MOJHOCTHIO, HO JOMYCTUII B HEW HE 00-
Jiee OJHOM HerpyOoi OmMOKM W OJHOTO HeJodera, Wid He Oolee
JIBYX HEJI0YCTOB
3. | YnoBnerBoputenbHo | CTYAGHT NMpPaBHIBHO BBHIMOJIHWI HE MEHEE MOJOBHUHBI PAaOOTHI HIIH
JOITYCTHJI He 00Jiee IBYX TPyOBIX OMMOOK, MM HEe Oojiee OAHOU TpY-
00l U oJIHOM HEerpyOOl OMIMOKK M OJHOTO HeloueTa, Ui He Oonee
JBYX-TPEX HETPYOBbIX OMMOOK, WM OJHON HerpyOoil omuOKu U Tpex
HEJ0YETOB, WJIA MPU OTCYTCTBHH OIIMOOK, HO MPU HATUYHHU YEThI-
PEX-TIATH HEJO0UYETOB, TUIOXO 3HAET MAaTePHAI, OIMYCKAET NCKAKECHUE
(hakToB
4. | HeynoenerBoputenbHO| CTYyIEHT MOMYCTHJ YHCIO OIIMOOK M HEJIOYETOB IPEBOCXOJSINCE
HOPMY, TIPU KOTOPOI MOKET OBITh BHICTaBJICHA OIIEHKA «3», WU €CIIU
MIPABWJIHHO BBITIOJTHUI MCHEE TTOJIOBUHBI PA0OTHI
2.3. Tect
@)  munogoi komniekm saoanutl 0 mecmos (Ipunoxcenue3)
06) Kpumepuu oyeHuBaHus
[Ipu orieHke 3HaHUI OLIEHUBAHUS TECTOB YUUTHIBAETCS:
1. VYposenb chopMHUPOBAHHOCTH KOMITETEHIIUI.
2. YpOBeHb YCBOCHHS TCOPCTHUSCKUX IMOJIOKCHUN IUCIHUILTUHBI, TPABMILHOCTE (OpMY-
JMPOBKH OCHOBHBIX MOHITHI U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUS (PAKTUIECKOTO MaTepraa B 00beMe MPOrpaMMmBbl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0XKEHUs BOIIPOCa.
5. VYMeHwue CBA3aTh TEOPHUIO C MPAKTHKOM.
6. YMeHwue nenath 0000IIEHNS, BEIBOIEI.
Ne Ouenka Kputepun oneHku
n/n
1 2 3
1. Oawizgiz €CJIM BBITIOJIHEHBI CIIENYIOIINE YCIOBHUS:

- 1aHBI PAaBUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yast BOIIPOCHI, Ha KOTOPBIE CTYJIEHT AOJDKEH AaTh CBOOOIHBIN OTBET;

Ha BCE BOIPOCHI, MPEIIOIaraolye cBOOOAHbBIN OTBET, CTYACHT sl Ipa-
BWIbHBIN Y TIOJIHBIA OTBET.
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Xoporio

€CJIH BBITIOJTHEHBI CICIYIOIINE YCIOBHS:
- TaHbBI IPAaBUIILHBIC OTBETH HE MEHEE YeM Ha 75% BOIIPOCOB TECTa, UCKITIO-
Yasi BOTPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MPEIIoNaratmnire cBOOOIHBINH OTBET, CTYJICHT Jall Mpa-
BUJIBHBIA OTBET, HO JOIYCTHJI HE3HAYUTEIbHBIC OIIMOKK M HE MOKa3ajl He-
00X0IMMOM MOJIHOTBHI.

VY 10BIIETBOPUTEIHHO

€CJIH BBITIOTHEHBI CIIeIYIOIINE YCIOBHSA:

- JIaHBI MpaBUJIBHBIE OTBETHI HE MeHee ueM Ha 50% BOMpPOCOB TecTa, HC-
KJTFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJKEH AaTh CBOOOIHBIA OTBET;

- Ha BCE€ BOMPOCHI, MPEINOoIararoie cBOOOIHBI OTBET, CTYACHT Iaji He-
MPOTUBOPEUYMBBIA OTBET, WIH MPU OTBETE JAOMYCTHJ 3HAUUTEIHHBIC HETOY-
HOCTH M HE ITOKa3aJl MOJIHOTEL.

HeynosnerBopurenbHo

€CJIA CTYZICHTOM HE BBITIOJHEHBI YCIOBHS, TIPEAIOIAraloiie OneHKy «Y 10-
BIICTBOPHUTEIHLHO.

3auTeHo

BricTaBnsercs npu COOTBCTCTBUU IMapaMeTpaM 3K3aMeHaHHOHHOI>'I HIKaJIbI
Ha YPOBHAX «OTIHYHO», «XOPOIIO»,
«YAOBJICTBOPUTCIILHO.

He 3auteno

BricTaBnserca Opyu COOTBETCTBUM NapaMmeTpaM 35K3aMEHALMOHHOM IIKaJIbI
Ha YPOBHE «HEYAOBJIETBOPUTEIHHOM.

Paznen 6 «AHTerpajibHOE HCUHCTEHUE»
Paznen 7 «kKpaTHble HHTErpajb»
Pa3nea 8 «KpuBoJsimHeliHbIe HHTETPAJIbI»

THUITOBBIE 3AJIAHWA 1JIS ITPOBEAEHM S [IPOMEXYTOYHOM ATTECTALIMU:
2.1. 3auer

a) munosvie sonpocul Kk 3auemy (Ipunoscenue 4);

6) Kpumepuu oyeHu8aHus

HpI/I OLICHKE 3HaHUM Ha 3a4eTe YUYUTBIBACTCA:

1. VYpoBeHb cpopMUPOBAHHOCTH KOMIETEHIIUH.
2. YpOoBeHb YCBOEHHS TEOPETUYECKHUX IOJIOKEHHHA TUCIHMILIMHBI, MPaBHILHOCTH (popmynu-
POBKHM OCHOBHBIX IIOHATHI U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHHS (PaKTHUECKOTO MaTepHajia B 00beMe POTPaMMEI.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0’KEHHSI BOIIPOCA.
5.  YMeHue cBs3aTh TEOPHIO C IPAKTUKOM.
6. VYMeHnue genath 0000IIEHNS, BEIBOILI.
Ne Ouenka Kpurtepun onenku
n/n
1 OTIN4HO OTBeTHI Ha ITOCTABJIICHHBIE BOIIPOCHI U3JIararoTCA JIOTUHIHO, ITOCJIC0BATEIb-
HO ¥ He TPeOYIOT JOTIOTHUTEIBHBIX MOsicHeHnH. [1oTHO packpeIBatoTCs
NPUYINHHO-CJICACTBCHHBIC CBA3U MCIKAY SABJICHUAMU U COOBITHSIMH. I[e.]'[aIOT-
¢ 000CHOBAHHEIE BBIBOJbI. ﬂeMOHCTpI/Ipy}OTCﬂ I‘J'IY6OKI/IC 3HaHUSA 0a30BBIX
HOPMATHBHO-TIPABOBBIX aKTOB. COOJIFOMAIOTCS HOPMBI TUTEPATYPHOU PEUH.
2 XOpOHIO OTBeTHI HA ITOCTABJIEHHBIE BOIIPOCHI U3JIararoTCA CUCTEMATU3NPOBAHO U
IIOCJICAOBATCIBHO. BbazoBrie HOPMAaTHUBHO-IIPABOBBLIC aKThI UCITOJIB3YHOTCA,
HO B HEJIOCTaTOYHOM Oo0beMe. Marepual u3naraercs yBepeHHO. PacKkphIThI
NPUYIUHHO-CJICACTBECHHBIC CBA3N MCXKAY ABJICHUAMU U COOBITHSIMH. ,ZIGMOH-
CTPpUPYCTCA YMCHUC aHAJIIM3UPOBATHL MAaTCpUaJl, OJHAKO HEC BCC BBIBOJbI HO-
CSIT aprYMEHTHPOBAHHBIN U loKa3aTenbHbli Xxapakrep. Cobmoaaiorcs
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HOPMBI JTUTEPATYPHOH pEyH.

Y 10BIIETBOPUTEIILHO

JormyckatoTcst HapyIieHHsI B TOCTIEA0BATENIbHOCTH U3T0XKeHHs. ViMeroTcst
YHOMUHAHUS 00 OTAETHHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
IOJIHO PacKpPHIBAIOTCS MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXY SBICHUSIMU
1 COOBITUSAMU. [IeMOHCTPHUPYIOTCS TOBEPXHOCTHBIE 3HAHHUS BOTIPOCA, C
TPYAOM PELIaroTCsl KOHKPETHBIE 3a1a49i. VIMEIOTCs 3aTpyIHEHUS C BBIBO-
namu. JlomyckaroTcsi HapyIIeHHs HOPM JINTepaTypHOH peyH.

HeynosnersopurensHo

Martepuan n3naraercsi HerocJe0BaTeIbHO, COMBYMBO, HE TIPEJICTABIISCT
ONpeAeICeHHON CUCTEMBI 3HaHUH 10 TUCHUIUIMHE. He pacKkpbIBarOTCs Mpu-
YHMHHO-CJICJICTBEHHBIE CBSA3H MEXY SIBICHUSMH U coObITHsAMA. He mmpoBo-
IUTCS aHANU3. BBIBOMIBI OTCYTCTBYIOT. OTBETHI Ha TOMOTHUTEIBHBIE BOIIPO-
CBI OTCYTCTBYIOT. MIMerOTCS 3aMeTHBIE HapyIIEHUsI HOPM JIUTEPaTypHOIl pe-
9HL.

3autreHo

BricTaBnsercs IIpHU COOTBETCTBUU IIapaMeTpamM 3K3aMeHaHHOHHOI>'I
IOKaJbl Ha YPOBHAX «OTIUYHO», «XOPOULIO»,
«YyHOOBJICTBOPUTCIIBHOY).

He 3autreno

BricTtaBnsercs IIpu COOTBCTCTBHH IIapaMCTpaM 3K3aMCHaHHOHHOﬁ
IIKaJIbl HA YPOBHEC «HCYJOBJICTBOPUTCIILHO.

TUIIOBBIE 3AJAHUA IJIS1 TPOBEJJEHM S TEKYIHEI'O KOHTPOJIA:
2.2. KontpoJbHas padora

@) munoswle 3a0anus 01 KOHMpPoabHou pabomwt No2 ([Ipunoscenue 5);

0) xkpumepuu oyenxu.
Boinonnsiercs B nucbMeHHOM GopMe. [Ipu onieHke paboThl CTYAEHTA yUYUTHIBACTCS:
1. IlpaBuibHOE pemieHue 3a1au.
2. CaMOCTOSITETbHOCTD CY)KJICHHUI, TBOPUECKHUH MTOIX0M, HAYYHOE 0OOCHOBAHHE PACKPBIBAEMOI
pOOJIEMBI.
3. Hanuuue B koHIIe pabOTHI MOJHOTO CHHMCKA JTUTEPATYPHI.
Ne Onenka Kputepun onenkn
n/n
1. | Ortanuno CryneHT BbINOIHWI paboTy 06e3 omnOOK M HEJOUETOB, JOIMYCTHI HE
6oJiee OJJTHOrO HeJJoYeTa
2. | Xoporro CTyIeHT BBITOJHWI paboOTy MOJHOCTBIO, HO JIOMYCTUI B HEW He 60-
jee OJHOW HerpyOoi OmMOKM W OJHOTO HeJo4eTa, WM He Oosee
JIBYX HEJ0YETOB
3. | YnoBnerBoputenbHo | CTyIEHT MpPaBHUJIBHO BBHIMOJHWI HE MEHEE MOJOBHUHBI pabOTHI WM
JOMYCTHIT He OoJiee ABYX TPYOBIX OIMMOOK, UM HE Oosiee OIHOU Tpy-
00l U 0JIHOM HEerpyOoOl OIIMOKK M OJHOTO HeJloueTa, UJu He Oosee
JIBYX-TPEX HErpyObIX OIIMOOK, UM OHOM Herpy0Ooil ommnOKU U Tpex
HE/I0YETOB, WJIM MPH OTCYTCTBUHU OIIMOOK, HO TMPH HAIWYHH YEThI-
peX-TSTH HEJJOYETOB, IUI0OXO 3HAET MaTepHal, TOIMYCKaeT HCKaKeHHE
(haxToB
4. | HeynosnerBopurenbHo| CTyAE€HT IOMYCTWJI YMCIO OIMIMOOK M HEJIOYETOB IPEBOCXOJIAIIEE
HOpMY, TIPH KOTOPOI MOXKET OBITh BHICTAaBIICHA OI[CHKA «3», HITH €CITH
MIPABUIILHO BBIMOJHUI MEHEE IOJIOBUHBI paObOTHI
2.3. Tect
@)  munosoi komniekm sadanuil 01 mecmos (Ipunoscenued)
06) Kpumepuu oyeHusaHUs
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IIpu onieHKE 3HAHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:

1. VYpoBeHb cOpMUPOBAHHOCTH KOMIETEHIIUA.

2. YpOBEHb YCBOCHHS TEOPETHYECKHX TOJOKECHUH JUCIUILUINHBI, MPABHIBHOCTH (HOpMyIH-
POBKHM OCHOBHBIX MTOHATHIN U 3aKOHOMEPHOCTEIA.
3. YpoBeHb 3HaHHS (DaKTHUECKOTO MaTepHaja B 00beMe IPOTrpaMMBI.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb U3JI0KEHHS BOIIPOCa.
5. YMeHue cBsI3aTh TEOPHUIO C MPAKTUKOM.
6. VYwmenue nenatb 0000IICHNUS, BBIBOIBI.
Ne Onenka Kpurepun onenku
n/n
1 2 3
1. | Ortnuyno €CITU BBITIOIHEHBI CIIETYOIIE YCIOBUSI:
- TaHBI IPABUIIbHBIE OTBETHI He MeHee YeM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOHBINA OTBET;
Ha BCE BOIMPOCHI, MPEIONAratomie CBOOOHbBIN OTBET, CTYACHT sl Tpa-
BWJIBHBINA U TIOJIHBIN OTBET.
2. | Xoporo €CITU BBITIONTHEHBI CIICTYOIIHE YCIOBUS:
- IaHbI TIPABUIILHBIC OTBETHI HE MEHee ueM Ha 75% BOMPOCOB TECTa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
- Ha BCce BONPOCHI, MIperonaratwnme cBoOOIHBINA OTBET, CTYJEHT Jall mpa-
BUJILHBIN OTBET, HO JOMYCTUJI HC3HAYUTCIIbHBIC OIHI/I6KI/I N HE ITOKa3aJl HE-
00X0JUMOH TIOJTHOTBHI.
3. | YI0BIeTBOPUTEIBHO €CJIM BBITIOJHEHBI CIICAYIOIIUE YCIIOBUS:
- JaHbl MpaBUIIbHbIE OTBETHI HEe MeHee ueM Ha 50% BOIPOCOB TecTa, MC-
KITFO4asi BOITPOCHI, HAa KOTOPBIE CTYJCHT JIOJDKEH J1aTh CBOOOHBIN OTBET;
- Ha BC€ BOIMPOCHI, MPEIONArarome cBOOOIHBIA OTBET, CTYICHT Jal He-
HpOTHBOpe‘II/IBBII;'I OTBET, WIK IIPU OTBCTC AOIMYCTHUII 3HAYUTCIbHBIC HETOY~
HOCTH Y HE TI0Ka3aJ [MOJHOTHI.
4. | HeynoBIETBOPUTENLHO | €CIIM CTYJIEHTOM HE BBINOJHEHHI YCIOBHs, IPEINOIAralolHe OUEHKY «Y 10
BIICTBOPUTEIIHLHOY.
5. 3aureHo BricTaBnsiercst npy COOTBETCTBUM MapamMeTpaM 3K3aMEHAIMOHHON IIKaJIbl
HA YPOBHSX «OTIHYHOY, «XOPOIIOY,
«YJTOBJICTBOPUTEIHLHOY.
6. He 3auteno BricTaBnsiercst ipu COOTBETCTBUM MapaMeTpaM >K3aMEHAIIMOHHOMW IIKaJIbI
Ha YPOBHE «HEYJIOBIECTBOPUTEIHHO.

Paznen 9 «luddepennnanbHbie ypaBHEeHUsD)

Pazgea 10 «Paab»

Pa3nea 11 «Teopusi BeposiTHOCTEH. JJIeMEHThI MATEMATHYECKOM CTATHCTHKI)

TUIIOBBIE 3AJJAHWS JJIS ITPOBEJEH A [TPOMEXYTOUYHOM ATTECTALIMU:
2.1. Dxk3amen

a)
0)

Kpumepuu oyerueanus

munogule 6onpocwl k sxzameny (IpunoscenueT)

[Ipu ouieHKe 3HAHUI HA YK3aMEHE YUYUTHIBACTCS:

1. VYpoBens chopMUPOBAHHOCTH KOMITETEHIIHH.
2. YpoBeHb YCBOEHMsI TEOPETHUECKUX IMOJOKEHHHA TUCIMILUIMHBI, NMPaBUIBHOCTH (popmynu-
POBKM OCHOBHBIX OHSTUN U 3aKOHOMEPHOCTEH.
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YpoBeHb 3HaHUSA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.
Jloruka, CTpyKTypa ¥ TpPaMOTHOCTb U3JI0’KEHHUS BOIIPOCA.

YMeHnue cBsizaTh TEOPHUIO C MPAKTUKOM.

YMeHue neirath 0000IeHHS, BEIBOIEI.

Ne
n/n

Onenka

Kpurepum oueHku

1.

OTJINYHO

OTBeTHI Ha TIOCTABJICHHBIE BOTIPOCHI U3JIAraloTCsl JIOTHYHO, MTOCIIEA0BATEIb-
HO U He TpeOyroT NOMOJHHUTENbHBIX NosicHeHui. [loaHo packpbiBaroTcs
MPUYUHHO-CIICICTBEHHBIE CBSI3H MEKIY SBICHUSIMU M COOBITHAMH. JlenaroT-
csi 000CHOBaHHbBIE BHIBOJBI. J|eMOHCTPUPYIOTCS TIIyOOKHe 3HAHHUA 0a30BBIX|
HOPMAaTHBHO-TIPABOBHIX aKTOB. COOJII01aI0TCsl HOPMBI INTEPATYPHOU pEyH.

Xoporo

OTBeTHl Ha MOCTAaBJIEHHBIE BOMPOCHI M3JAraroTCs CHUCTEMAaTH3HPOBAHO H
IIOCIIE0BATENBHO. ba30Bble HOPMAaTHBHO-TIPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuai u3naraercsi yBepeHHo. PacKkpbITh
MNPUYINHHO-CJICACTBCHHBIC CBA3HU MCIKAY ABJICHUAMU U COOBITHSIMH. I[CMOH-
CTPUPYETCS] YMEHHUE aHATU3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJIBI HO-
CAT apryMEHTHPOBAHHBIM W JOKa3aTeNbHBINM xapakrep. CobOmomaroTcs
HOPMBI JIUTEPATYPHOH peuu.

yI[OBJ'IeTBOpI/ITCJ'ILHO

JlomyckatoTcsi HapyIIeHHsl B MOCJIEN0BATEIbHOCTH M3JokeHus. Mmerorcs
YIOMHHAHUS 00 OTHENbHBIX 0a30BBIX HOPMATHBHO-TIPaBOBBIX akTax. He-
MIOJTHO PACKpPBIBAIOTCS] IPUYMHHO-CIICACTBEHHbIE CBS3M MEXKIY SIBICHUSIMU
U coObITUSIMH. [IeMOHCTPUPYIOTCS TMOBEPXHOCTHBIE 3HAHHs BOIpOCa, C
TPYZIOM PeLIAIOTCs] KOHKPETHBIE 3a1aud. VIMeroTcst 3aTpyIHeHHS C BBIBO-
Jamu. JIomycKarTcsl HApyIIEHHs HOPM JIMTEPATYPHOU PEUH.

HeynosnersopurensHo

Marepuan wu3naraercs HENOCIe0BaTENbHO, COMBYMBO, HE IPEACTABIIICT|
ONPEJEICHHON CUCTEMBI 3HAaHUH 0 AucuuIuinHe. He packpslBaroTcs mpu-
YHHHO-CJICACTBEHHBIE CBSI3M MEXKAY SBICHUSAMH M coObITHAMHU. He mpoBo-
IUTCs aHanmu3. BeIBoBI OTCYTCTBYIOT. OTBETHI Ha JOMOJHUTENIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HapYLICHMSI HOPM JIMTEPATYpPHOH pe-
YH.

a)

TUIIOBBIE 3AJJAHUA JUTA ITPOBEJIEHN A TEKYIIETO KOHTPOJIA:
2.2. KontpoabHasi padora

munoevie 3a0anusl Oisi KOHMpPoabHou pabomot N3 (I[Ipunosicenue8)

06) Kpumepuu oyeHuBaHus

Brimonnsercs B nuceMeHHoO# popme. [Ipu orienke paboThl CTYAEHTA YUUTHIBACTCS:

1. IlpaBunbHOe peieHue 3aaay.

2. CaMOCTOSATENBHOCTh CY)KJIEHUN, TBOPUECKHUH MTOIX0/, HAy4YHOE 0OOCHOBAaHHE PACKPBIBAEMOI
po0OJIEMBI.

3. Hanuuue B koHIIE paOOTHI MOJHOTO CHHMCKA JTUTEPATYPHI.

Ne Ouenka Kpurepun ouenku

n/n

1. | Otmuno CryaeHT BeIMOJHUI paboTy 0e3 OmMOOK W HEJOYETOB, TOMYCTHI HE
6oJiee OJJTHOrO HeJJoYeTa

2. | Xoporo CTyaeHT BBIMOJIHUI pabOTy MOJHOCTHIO, HO JOMYCTHJI B HEW HE 00-
Jiee OJHOM HerpyOoi OmMOKM W OJHOTO HeJodeTa, Wik He Oolee
JIBYX HEJIOYCTOB

3. | YnoBnerBoputenbHO | CTYAEHT NMPaBUJIBHO BBHIMOJHWI HE MEHEE MOJOBHUHBI PabOTHI WU
JOTMYCTUI HE OoJiee IBYX TPyOBIX OmMOOK, Wi HE 0oJiee OHOU Tpy-
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00if 1 0 HOUM HerpyOol OMMOKK M OJHOTO HEIOoYeTa, UK He Oolee
JBYX-TPEX HErpyObIX OMIMOOK, UM OJHON HerpyOoil omMOKU U Tpex
HEJIOYETOB, WJIM MPH OTCYTCTBUU OIIMOOK, HO NMPH HAIWYHH YEThI-
PeX-TISITH HEJ0YETOB, TUIOXO 3HACT MAaTEpUal, JIOMYCKaeT HCKAKCHHE
(haxkToB

4. | HeynosnerBoputenbHOo| CTyIEHT MOMYCTHJI YHCIO OIMMOOK M HEIOYETOB TMPEBOCXOSINEE
HOPMY, IPH KOTOPOM MOXKET OBITh BHICTABJICHA OIICHKA «3», HJIU €CIIN
HpaBI/IJIbHO BBIITOJIHMUII MCHECC I10JIOBHUHBI pa6OTBI
2.3. Tecr

a)
0)

Kpumepuu oyerusanus

munoeot komniexkm 3aoanuii ons mecmos (Ilpunosicenue9)

HpI/I OLICHKE 3HaHHI OIICHUBAHHA TCCTOB YUUTBIBACTCA:

1. VYposens chopMUPOBAHHOCTH KOMITETCHITHA.

2. YpOBCHb YCBOCHHSI TCOPETHYCCKHX TIOJOKCHUH JUCIUILUINHBI, MPABIIBHOCTH (HOpMYyIIH-
POBKHM OCHOBHBIX MTOHATHIN M 3aKOHOMEPHOCTEH.
3. VYpoBeHb 3HaHUS (HaKTHUECKOTO MaTepraia B 00beMe MpOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTH M3JI0’KEHHSI BOIIPOCa.
5. YMeHue cBsi3aTh TEOPHUIO C MIPAKTUKOM.
6. YMeHue aenath 0000IIEHNS, BEIBOILI.
Ne Onenka Kputepun onenku
n/n
1 2 3
1. | Ominuno €CITH BBITIOTHEHBI CJICTYIONIHE YCAOBHS:
- laHBl IPAaBUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBIN OTBET;
Ha BCE BOIPOCHI, MPE/IONAratomie CBOOOHbBIN OTBET, CTYACHT sl Npa-
BUJILHBIN Y TOJHBIN OTBET.
2. | Xopormo €CITH BBITIOTHEHBI CJIEIYIOTHE YCAOBHS:
- IaHbI TIPABUIIbHBIC OTBETHI HE MEHee ueM Ha 75% BOMPOCOB TECTAa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKECH JaTh CBOOOIHBINA OTBET;
- Ha BCE BOMNPOCHI, MPETIONATratolre CBOOOTHBIA OTBET, CTYJICHT Jall Mpa-
BI/IJ'II)HLIﬁ OTBE€T, HO ,Z[OHYCTI/IJ'I HC3HAUUTCJIbHBIC OIIII/I6KI/I 1 HEC ITOKa3aJl He-
00XOIUMOM ITOJHOTEL
3. | YI0BIEeTBOPUTEIBHO €CJIM BBITIOJHEHBI CIICIYIONIUE YCIOBUS:
- JlaHBI MpaBUJIbHBIE OTBETHI HEe MeHee ueM Ha 50% BOIPOCOB TecTa, MC-
KJTFOYast BOITPOCHI, HAa KOTOPBIE CTYEHT JOJUKEH 1aTh CBOOOIHBIN OTBET;
- Ha BC€ BOIMPOCHI, MPE/IONAralomie CBOOOIHBIA OTBET, CTYICHT Jal He-
MPOTUBOPEYUBBIA OTBET, WM MPU OTBETE JOMYCTHI 3HAYUTEIBHBIC HETOY
HOCTH Y HE [T0KAa3aJl [TOJIHOTEI.
4. | HeynoBIETBOPUTENLHO | €CIU CTYAEHTOM HE BBHIIOJIHEHB! YCIOBHSA, IIPEANOIAralolue OLeHKy «Y J10-
BJICTBOPUTEIIHLHOY.
5. 3aureHo BricTaBnsiercst mpy COOTBETCTBUM MapamMeTpaM 3K3aMEHAIMOHHOM IIKaJIbl
HA YPOBHSX «OTIHYHOY, «XOPOIIOY,
«yTOBJICTBOPUTEIHLHOY.
6. | He 3auteno BeIcTaBisieTcsi Py COOTBETCTBUH MapaMeTpaM 9SK3aMEHAIIMOHHOW IIKAJTBI

Ha YPOBHE «HEYJIOBJETBOPUTEIILHOY.
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2.3.TunoBble KOHTPOJIbLHbIC 3aaHUSI WJIM MHbIe MATEPHAJbI, HEOOXOAMMBbIEe NI OLEHKH
pe3yJbTaTOB 0CBOCHHS 00pa30oBaTeJbHOI NPOrpaMmMsl (3a04Has popma 00ydeHuUs1)

Pa3nen 1 «/Iuneiinasi 1 BeKTOpHast ajaredpa»
Pa3nen 2 «AHAJIMTHYECKAs TeOMeTPHsD)
Pa3zgen 3 « KoMmiieKcHbIA aHAJIH3»

Pa3nen 4 «BBenenue B aHAIN3»

TUITOBBIE 3AJIAHU S JUUIS ITPOBEJIEHIM S IPOMEXYTOYHOM ATTECTALIUU:
2.1. 3auer
a) munosvie sonpocwl k 3auemy (Ipunoscenue 10);

0) Kpumepuu oyeHu8aHus

IIpu oueHKE 3HAHUI HA 3aYETE YUUTHIBACTCS:
1. VYpoBeHb cHOpMHPOBAHHOCTH KOMIIETCHIIUM.

no

ypOBeHB YCBOCHU TCOPCTUUCCKHUX MOJIOKEHU I JUCHUIIIMHBI, IMPaBUJIbHOCTDH (bOpMyJ'II/I—

POBKU OCHOBHBIX IOHATHI U 3aKOHOMEPHOCTEN.

o ok w

VYpoBeHb 3HaHMs (PaKTHYECKOTO MaTepraja B 00beMe IMPOrpaMMBbl.
Jloruka, CTpyKTypa ¥ TpPaMOTHOCTb U3JI0KEHHUS BOITPOCA.

VYMeHue cBS3aTh TCOPHIO C IPAKTHKOHM.

VYMenue nenath 0000ICHNS, BBIBOIBI.

Ne
n/n

Onenka

Kpurepum oueHku

1

OTJIINYHO

OTBeTHI Ha MTOCTABJICHHBIE BOIIPOCH U3JIATAIOTCS JIOTHYHO, TI0CIIEI0BATENb-
HO W HE TPeOYIOT JONOIHUTENBHBIX osicHeHnH. [1oHO packpbiBatoTCs
MNPUYINHHO-CJIICACTBCHHBIC CBA3U MCKAY ABJICHUAMU U CO6I>ITI/ISIMI/I. HCHaIOT-
cs1 000CHOBaHHBIE BHIBOAKI. [leMOHCTpUPYIOTCS TITyOOKHe 3HAHUS Oa30BBIX
HOPMATHBHO-TIPABOBBIX aKTOB. COOJIIOMAIOTCSI HOPMBI TUTEPATYPHOU PEUH.

Xopomo

OTBeTHI Ha MOCTABIEHHBIE BOIIPOCHI H3JIaraloTCs CUCTEMAaTU3NPOBAHO U
[OCJIE0BATENBHO. ba3oBble HOPMAaTHBHO-IIPABOBBIE AKTHI HCIIOJIB3YOTCH,
HO B HEJIOCTaTOYHOM 0o0beMe. Marepuain uzjaraercsi yBepeHHO. PacKpbITh
MIPUYHHHO-CIIC/ICTBEHHBIE CBSI3U MEX]Ty SIBJICHUSIMH U COOBITUSMHE. J|eMOH-
CTPUPYETCS] YMEHHE aHAIU3UPOBATh MaTepUail, OJHAKO HE BCE BBIBOJIbI HO-
CSIT apryMEHTHPOBAHHBIN U JOKa3aTeNbHbIN Xapakrep. CobmoaatoTcs
HOPMBI JIUTEPATYPHOH peuu.

Y,Z[OBJ'ICTBOpI/ITeJ'ILHO

JormyckatoTcst HapyuieHusI B TOCTIeA0BaTeNIbHOCTH U30xKeHus. VimeroTcst
yIIOMHHAHUS 00 OTAEIbHBIX 0a30BBIX HOPMAaTUBHO-TIPABOBHIX akTax. He-
ITOJIHO PacKpPBIBAIOTCS IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKY SBICHUSIMH
1 COOBITHSAMU. J[eMOHCTPUPYIOTCSI IOBEPXHOCTHBIC 3HAHMUS BOITPOCA, C
TPYAOM PELIaroTCsl KOHKPETHBIE 331a4i. VIMEeIoTCs 3aTpyIHEHUS C BBIBO-
Jamu. JlonmycKaroTcsl HApyIIEHHs HOPM JINTEPAaTypHOU peuH.

HeynosnersopurenbHo

Marepuan nznaraercsi Herocjiae0BaTeIbHO, COMBUMBO, HE IIPEACTABIISET
ONPEJIEIICHHON CUCTEMBI 3HAHUH N0 AUCHUIUIMHE. He packpbIBarOTCS NpHU-
YHUHHO-CJICICTBEHHBIE CBSI3M MEXY SBJICHUSAMH U coObITHsAMH. He mpoBo-
auTcs aHanu3. BeiBosbl 0TCyTCTBYIOT. OTBETHI Ha AOMOJHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIE HapYILIEHUSI HOPM JIMTEPATypHOH pe-
4.

3auteHo

BricTaBnsercs mpu COOTBETCTBUU MTapaMeTpaM 3K3aMEHAIIMOHHON
IIKaJIbl HA YPOBHAX «OTIUYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIBHO.

He 3aureno

BricTaBnsercs npu COOTBETCTBUU MapaMeTPaM SK3aMEHAILIMOHHOU
IIKaJIbl HA YPOBHE «HEYJIOBIETBOPUTEIHHON.
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TUIIOBBIE 3AJJAHWA UL ITPOBEJIEHN A TEKYIIETO KOHTPOJIA:
2.2. KonTpoabHas padora

a)  munosvle 3a0anus 0 Konmponvhou pabomol Nel (Tlpunoscenuell)
6) Kpumepuu oyeHUuBaHus

Beimonzsercs B nuceMeHHO# popme. [Ipu orienke paboThl CTyAEHTA YUUTHIBAECTCA:
1. IlpaBunbHOE pelieHue 3a1ay.
2. CaMOCTOSATENbHOCTb CYKIEHUH, TBOPUECKHUM 1T0IX0/, HAy4YHOE 0OOCHOBAaHHE PAaCKPbIBAEMOil
IpO0JIEMBI.
3. Hanuuue B KoHIIe paOOTHI TOJHOTO CHMCKA JTUTEPATYPHI.

Ne Ouenka Kpurepum oueHku
n/n
1. | 3aureHo Brmonneno npasuipHO He MeHee 50% 3amaHwii, paboTa BBITOIHEHA IO

CTaHIAPTHOM MM CaMOCTOSTENILHO pa3pabOTaHHON METOIMKE, B OCBELICHUY
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, IO XOAYy PELICHHUs CACTIaHbl ap-
TYMCHTHPOBAHHBIC BLIBOJbI, CaMOCTOATCILHO BBIIIOJHCHA l"pa(bI/I‘IeCKaSI
4acTh pabOTHI

2. | He 3auTteno CryneHT He crnpaBWICS C 3aJaHUEeM (BBIIOJIHEHO NMpaBwibHO MeHee 50%
3aJaHusl BapUaHTa), HE PAaCKPhITO OCHOBHOE COJIEPXKAHUE BOIIPOCOB, UME-
I0TCS TPyOBbIe OLIMOKU B OCBELICHUH BOIIPOCA, B PEIICHUHM 3a]1a4, B BHIIOJI-
HEHMU TpauyuecKoil 4acTH 3afaHus M T.JA., @ TAKXKE BBINOJIHEHA HE CaMo-
CTOSITEIIBHO.

2.3. Tect
a)  munosou komniekm zadanuil 0 mecmos (Ilpunosicenuel?)

06) Kpumepuu oyeHuBaHus

IIpu onieHKe 3HaHUI OLICHUBAHUS TECTOB YUUTHIBAETCS:
1. VYpoBeHb cpopMUPOBAHHOCTH KOMIETEHIIUM.

2. YpOBEHb YCBOCHHS TCOPETHYCCKHX TOJOKCHUH JUCIUILUINHBI, MPABIIBHOCTH (HOpMYIIH-
POBKHM OCHOBHBIX MOHATUA U 3aKOHOMEPHOCTEM.
3. VYpoBeHb 3HaHUS (HaKTHUECKOTO MaTepraia B 00beMe MpOrpaMMBbl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTH H3JI0KEHHSI BOIIPOCa.
5. YMeHue cBsi3aTh TEOPHUIO C TIPAKTUKOM.
6. VYMeHnue nenath 0000IIEHUS, BEIBOILI.
Ne Ouenka Kputepun onenku
n/n
1 2 3
1. Oawizgiz €CJIY BBITIOJIHEHBI CIIEIYIOIINE YCIOBHUS:
- IaHbI NIPABUIIbHbBIE OTBETHI HE MeHee YyeM Ha 90% BOIPOCOB TECTa, HCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTY/IEHT J0JIKEH JaTh CBOOOHBIN OTBET;
Ha BCE BOIMPOCHI, MPE/IIOIararonie CBOOOIHbIM OTBET, CTYACHT Jal Ipa-
BUJIBHBIN U ITIOJIHBIU OTBECT.
2. | Xopormo €CJIM BBITIOJIHEHBI CIIEIYIOINE YCIOBUSL:
- JaHbI NIPABUIIbHbBIE OTBETHI HE MEeHee YeM Ha 75% BOIPOCOB TECTa, UCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTY/IEHT J0JKEH JaTh CBOOOIHBIN OTBET;
- Ha BCE BOMPOCHI, MPEIoJararoiie CBOOOIHBIN OTBET, CTYAEHT Jall mpa-
BI/IJ'IBHLIﬁ OTBECT, HO )IOHYCTI/IH HC3HAUYUTCIIbHBIC OIIII/I6KI/I W HC ITOKa3aJl HE-
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00X0TUMOY TIOJTHOTBHI.

3. | YI0BIeTBOPUTEIBHO €CJIH BBITIOJTHEHBI CIIeIYIOIINE YCIOBHSA:
- JaHBI TMPaBWIBHBIE OTBETHI HEe MeHee yeM Ha 50% BOMPOCOB TecTa, WC-
KJTFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJKEH AaTh CBOOOIHBIH OTBET;
- Ha BCE€ BOMPOCHI, MPENOoJararime cBOOOIHBI OTBET, CTYACHT NIl He-
MIPOTHUBOPEYHBEIN OTBET, WJIM MPU OTBETE JOIMYCTHJ 3HAYMTEIIbHbIE HETOY-
HOCTH U HE MOKAa3aJl MOJHOTHI.

4. | HeynoBIeTBOPUTENBLHO | €CJIM CTYJEHTOM HE BBIIOJHEHBI YCIOBHS, IPEIIIONATraoIlie OLEHKY «Y 10-
BIIETBOPUTEIHHOY.

5. | 3aureHo BricTaBnsercss mpu COOTBETCTBHH MapaMeTpaM SK3aMEHAITMOHHOW Kb
Ha YPOBHSX «OTJIUYHO», «XOPOILIOY,
«YJOBIICTBOPUTEILHOY.

6. | He 3aureno BricTaBnsercs Opyu COOTBETCTBUM NapaMeTpaM 3K3aMEHALMOHHOW IIKaJIbI
Ha YPOBHE «HEYIOBIECTBOPUTEIHHOY.

Paszgen S «ludpdepenunanbHoe HCHUCTICHHE)
Paznen 6 «HTEerpajibHOE HCHUCTCHUE)
Paspnen 7 «KpaTHble HHTErpajibD

Paznen 8 «KpuBoJsinHeliHbIe MHTErPAJIbDy

THUIIOBBIE 3AJIAHWA J1J151 ITPOBEJJEHM S [TPOMEXYTOUYHOM ATTECTALIMU:
2.1. Dx3aMeH

a) munogvie sonpocwl k sxzamery ([punoxcenue 13);

6) Kpumepuu oyeHu8aHus

HpI/I OLICHKE 3HAaHUU Ha PK3aMEHE YUYUTBIBACTCA:

1. VYposeHb chopMUPOBAHHOCTH KOMIIETEHIMH.
2. YpOoBeHb YCBOEHHS TEOPETUYECKHUX IOJOKEHHH TUCIHMIUIMHBI, MPaBHILHOCTH (popmynu-
POBKM OCHOBHBIX IOHATUN M 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHHS (PaKTHUECKOTO MaTepHajia B 00beMe POTPaMMEI.
4. Jloruka, CTpyKTypa U TpaMOTHOCTb U3JI0’KEHHS BOIIPOCA.
5.  YMeHue cBsI3aTh TEOPHIO C IPAKTUKOI.
6. VYMeHnue genath 0000IIEHNS, BEIBOALI.
Ne Ounenka Kpurepun ouenku
n/n
1. OTJ'[I/ILIHO OTBeTHl HAa MOCTABJICHHEIC BOIIPOCHI U3JIararoTCA JIOTUYHO, MOCICA0BATCIIb
HO M HC Tp66yIOT JOIMOJTHUTCIBbHBIX nosicHienuii. IloiHO PACKPBIBAKOTCS
NPUYINHHO-CJICACTBCHHbBIC CBA3HU MCIKAY SABJICHUSMU U COOBITHSIMH. I[e.]'[aIOT—
cs1 000CHOBaHHBIE BBIBOJBI. JleMOHCTPUPYIOTCS TITyOOKHe 3HAHHS 0a30BBIX|
HOPMAaTUBHO-TIPaBOBHIX aKTOB. CoOJII01a10TCsI HOPMBI JINTEPATYPHOH PEYH.
2. XOpOHlO OTBeTHl Ha IIOCTaBJICHHBIC BONPOCHI H3JIArat0TCA CUCTCMATHU3HWPOBAHO U
IIOCICIOBATCIBHO. bazoBrie HOPMATHBHO-IIPABOBBIC AKThI UCIIOJIB3YIOTCA,
HO B HEJOCTATOYHOM o0Bheme. MaTepuran u3naraerca yBepeHHO. PacKpbIThl
NPUYINHHO-CJICACTBCHHBIC CBA3HU MCIKAY ABJICHUAMU U COOBITHSIMH. I[eMOH-
CTpUPYCTCA YMCHUC aHAJIU3UPOBATH MAaTCpUal, OJHAKO HE BCC BbBIBOAbI HO-
CAT apryMEHTHUPOBAHHBIA W JIOKa3zaTeNbHbIH Xapakrep. CoOmoaarorcs
HOPMBI JTUTEPATYPHOH pEYH.
3. y}IOBHeTBOpI/ITeHBHO ILOHYCKaIOTC}I HapyHoi€HUA B IMOCIICAOBATCIILHOCTHU U3JI0XKCHUA. Hmerotes
YIIOMUHAHUA 00 OTACJIBbHBIX 0a30BBIX HOPMAaTHUBHO-IIPABOBLIX aKTaxX. He-
TMIOJIHO paCKpPbIBAIOTCA MPHUYIMHHO-CJICACTBEHHLIC CBA3KU MEXAY ABJICHUAMU
A COOBITHSIMH. ﬂeMOHCTpI/Ip}IIOTCﬂ NMOBCPXHOCTHBIC 3HAHHWA BOIIpOCa, C
TPYAOM pCHIAOTCA KOHKPCTHBIC 3aJ1d4u. HNmerorcsa 3aTpyAHCHUSA C BBIBO-
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Jamiu. JlonmyckaroTcsl HAapyIIeHHs HOPM JINTEpaTypHOU peuH.

HeynosnerBopurenbHo

Marepuran w3naraercs HENOCIeI0BaTeNbHO, COMBYMBO, HE MPECTABIISET|
ONpeAeIeHHON crucTeMbl 3HaHW# Mo auciuiuinHe. He packpbiBatroTcsa mpu-
YUHHO-CJICJCTBCHHBIC CBSI3U MEXKIY SBICHUSMHU U cOObITHsSMU. He mpoBo-
IUTCs aHanu3. BeIBoBI 0TCYTCTBYIOT. OTBETHI Ha JOIIOJIHUTENBHBIE BOIIPO-
CBI OTCYTCTBYIOT. MIMEIOTCS 3aMeTHBIE HAPYIICHHUS HOPM JINTEPAaTypHOU pe-
4.

TUITOBBIE 3AJAHUA JIS1 TPOBEJEHW S TEKYIIEI'O KOHTPOJIA:
2.2. KontpoJbHasi padora

@) munosvle 3a0anusi 0151 KOHmMpoawbHou pabomet Ne2(Ne3) (Ilpunosicenue 14);

0)

Kpumepuu OYeHKuU.

Brimonnsercs B nuckMeHHo# popme. [Ipu orienke paboThl CTYACHTA YYUTHIBACTCS:

1. IlpaBunbHOE pemieHue 3a1au.

2. CaMOCTOSITETbHOCTh CY)KJICHHI, TBOPUECKHUH MMOIX0, HAYYHOE 0OOCHOBAHME PACKPHIBAEMOI
pOOJIEMBI.

3. Hanuuue B koHIIe pabOTHI MOJHOTO CHHCKA JTUTEPATYPHI.

Ne Ouenka Kpurepum ouenkn
n/n
1. | 3aureno BreinonHeHo npaBuibHO He MeHee 50% 3amaHuii, paboTa BBITOJHEHA IO
CTaHIAPTHOM MM CAMOCTOSTENLHO pa3pabOTaHHON METOUKE, B OCBEIICHUY
BOIIPOCOB HE COAEPIKUTCA TPYOBIX OMIMOOK, IO XOAYy PELICHHUs CAeTaHbl ap-
TYMCHTHUPOBAHHBIC BLIBOJbI, CaMOCTOATCIILHO BBIIIOJHCHA l"pa(bI/I‘IeCKaﬂ
4acTh pabOTHI
2. | He 3auTteno CryneHT He crnpaBWICS C 3aJaHUEeM (BBIIOJIHEHO NMpaBwibHO MeHee 50%
3aJjaHKsl BapHaHTa), HE PAaCKPHITO OCHOBHOE COJIEpKaHWE BOIMPOCOB, UMe-
I0TCS TPYOBble OLTMOKK B OCBELICHUH BOIIPOCA, B PEIICHHUH 3a]1a4, B BHIIIOJ-
HEHHUU TpapuuecKodl YacTH 3aJaHus U T.J., & TAKXKE BBIMOJHEHA HE CaMO-
CTOSITEIIBHO.
2.3. Tect
@)  munogou komniekm saoanutl 0 mecmos (IpunoxcenuelS)

06) Kpumepuu oyeHUuBaHus

HpI/I OLICHKE 3HAHMI OLICHUBAHUS TECTOB YUUTBIBACTCA:

1. VYpoBeHb cpopMUPOBAHHOCTH KOMIETEHIIUH.

N

YpoBeHb yCBOEHHUSI TEOPETUUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, TPaBUIBHOCTH (HOPMYIH-

POBKH OCHOBHBIX MIOHATUH U 3aKOHOMepHOCTeﬁ.

© 0k ow

YpoBeHb 3HaHUS (PAKTUYECKOTO MaTepHala B 00beMe IPOrpaMMBl.
Jloruka, CTpyKTypa 1 TpaMOTHOCTb U3JI0’KEHUS BOIIpOCa.

YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.

VYMeHue nenath 0000IICHUS, BBIBOIBI.

Ne
n/n

Onenka

Kputepun oneHku

3

OTinyHO

€CIIM BBITIOJTHEHBI CJIC/TYIOIINE YCIOBHSL:
- 1aHbI PAaBUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTYJIEHT JOJDKEH AaTh CBOOOIHBIN OTBET;
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Ha BCE BOIPOCHI, IPETIOIATAIONINEe CBOOOHEIN OTBET, CTYACHT Jall Ipa-|
BWJILHBIA ¥ OJHBINA OTBET.

Xoporo

€CITH BBITIOTHEHBI CJICTYIONIHE YCIOBHS:
- TaHbBI TIPABUIIbHBIC OTBETHI HE MEHee ueM Ha 75% BOMPOCOB TECTa, UCKITIO
Yast BOTPOCHI, Ha KOTOPBIE CTYACHT AOJDKCH AaTh CBOOOIHBIN OTBET;

- Ha BCE BOMPOCHI, MPEIOJIararoire CBOOOIHBIN OTBET, CTYACHT JaJl mpa-
BWJIBHBIA OTBET, HO IOMYCTWJI HE3HAYUTENILHBIC OIIMOKHA W HE MMOKa3ayl He-
00XOIUMOH MOJIHOTBEL.

yI[OBJ'ICTBOpI/ITeJ'II)HO

€CJIU BBIMOJIHEHBI CIEAYIONIUE YCIOBUS:

- JaHBI TPaBWIbHBIE OTBETHI HE MeHee yeM Ha 50% BOIPOCOB TecTa, WC-
KJTFOYasi BOITPOCKI, HA KOTOPBIC CTYJCHT JOJDKEH AaTh CBOOOIHBII OTBET;

- Ha BCE BONPOCHI, MPEIOJIararwiue cCBOOOIHbIH OTBET, CTYACHT Jal He-
MIPOTUBOPEYNBEIN OTBET, WJIM TPU OTBETE JOIMYCTHJ 3HAUYNUTEIbHBIE HETOU-
HOCTH ¥ HE TTOKA3aJI MOJITHOTHI.

HeynosnerBopurensHo

€CJIn CTYACHTOM HC BBINIOJIHCHBI YCJIOBHA, IMPCANIOIAraromue OLuCHKY «YIIO-
BJICTBOPHUTCJILHO».

3auTeHo

BricTaBisercs IIpyu COOTBETCTBUHU IapaME€TpaMm 9K3aMCHAIIMOHHON IIKaJIbI
Ha YPOBHAX «OTJIHMYHO», «XOPOILIO>»,
«KYOOBJICTBOPUTCIILHO.

He 3aureno

BricTaBnsgercs mpu cOOTBETCTBUM IapaMeTpaM 3K3aMEHAIIMOHHOW HIKaJbI
Ha YPOBHE «HEYIOBJICTBOPUTEIHLHO.

Pasznen 9 «luddepenunanbubie ypaBHEeHUD)

THUITOBBIE 3AJIAHM J1J151 ITPOBEJEHU S ITPOMEXY TOYHOM ATTECTALIUU:

2.1.
a)
0)

N

2

3auer

munogule sonpocwl k 3auemy (IIpunosicenuel6)

Kpumepuu oyerueanus

HpI/I OLICHKE 3HAHMI Ha 3a4eTe YUUTBIBACTCA:

YpoBeHb cPOPMUPOBAHHOCTH KOMIETEHLIUH.
YpoBeHb YCBOEHHUS TEOPETUUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, TPaBUIBLHOCTH (HOPMYIHU-
POBKHU OCHOBHBIX IIOHATUN U 3aKOHOMEPHOCTEM.

YpoBeHb 3HaHMS (PAKTUYECKOTO MaTepHala B 00beMe IPOrpaMMBl.

Jlor HKa, CTPYKTYpa U I'PaMOTHOCTD HU3JIOKCHUA BOIIPOCA.

YMeHue cBa3aTh TEOPHUIO C IPAKTUKOM.

VYMenue nenath 0000IEHNS, BRIBOJEL.

Ne

n/n

Onenka

Kpurepun onenkn

1

OTIU4YHO

OTBeThl Ha [10CTABJIEHHBIE BOIIPOCH] U3J1aratoTCsl JIOTUUHO, TI0CII€0BaTE b
HO U HE TpeOYIOT JONOIHUTENbHBIX ossicHeHu . [1oaHO packpeiBatoTCs
MIPUYHNHHO-CIIEJICTBEHHBIE CBA3H MEXIY SIBICHUSMHU U COOBITHSIMH. JlenaroT-
cs1 000CHOBaHHBIE BBIBOJIBL. JIeMOHCTPUPYIOTCS TITyOOKHE 3HAHHS 0a30BbIX
HOPMAaTUBHO-TIPaBOBHIX akTOB. CoOJII01aI0TCsI HOPMBI JINTEPATYPHOH PEyH.

Xoporo

OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI M3JIaral0TCsl CUCTEMAaTU3UPOBAHO U
roce[0BaTeNbHO. bazoBrle HOPMAaTHBHO-TIPABOBbIE AKTHI HCIIONB3YIOTCH,
HO B HEJIOCTaTOYHOM oObeme. Marepuai u3jaraercsi yBepeHHO. PacKpbITbl
MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXTy SIBJICHUSIMH U cOOBITUSME. J{eMOH-
CTpUpYETCsl YMEHHE aHAIM3UPOBATh MaTEpHall, OHAKO HE BCE BBIBOJBI HO-
CST apryMEHTHPOBAHHBIN U J0Ka3aTeNbHbIi Xapakrep. CoOmoaaoTes
HOPMBI JTUTEPATYPHOH pEYH.
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Y 10BIIETBOPUTEIIHHO

JomyckaroTcst HapylIeHUs B IOCIEA0BATEIbHOCTH U3I0XKeHus. IMeroTces
YIIOMUHAHUS 00 OTIEIBHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
MOJTHO PACKPBIBAIOTCS NPUINHHO-CIICACTBEHHBIC CBSI3U MEXY SIBICHUSIMU
U COOBITUSAMU. [[eMOHCTPHUPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOTIPOCA, C
TPYAOM PELIaroTCsl KOHKPETHBIE 3a1a49u. VIMEIOTCs 3aTpyAHEHUS C BBIBO-
Jamu. JIomycKarTcsl HApyIIEHNs HOPM JIMTEPATYPHOU PEUH.

HeynosnersopurensHo

MaTepI/Iaﬂ n3jgarac€Tcs HEIoCJICJ0BaTCIbHO, C6I/IB‘II/IBO, HC NPCACTABIIACT
OHpeILCHeHHOﬁ CHCTEMEI 3HaHUM 1o aucuuiinae. He PaCKpbIBAOTCSA IIPpH-
YHUHHO-CJICACTBCHHBIC CBA3U MEXKIY SABJICHUAMU U coObITHAMU. He IIPOBO-
JIUTCS aHau3. BRIBOBI OTCYTCTBYIOT. OTBeTHI HA JOOIIOJIHUTEIIBbHBIC BOIIPO-
Cbl OTCYTCTBYIOT. HmMmeroTcs 3aMeTHBIE HapylICHUS HOPM HHTCpaTypHOfI pe-
4.

3auTeHo

BrictaBnsercs IIpHU COOTBCTCTBUU ITapaMECTpamM 3K3aMeHaHHOHHOI>'I
IIKAaJIbl Ha YPOBHAX «OTIUYHO», «XOPOIIO»,
«KYyHOOBJICTBOPUTCIIBLHOY.

He 3aureno

BricTaBnsercs IIpHU COOTBETCTBUU IIapaMeTpamM BKSaMeHaHHOHHOfI
IIKaJIbl HA YPOBHEC «HCYJOBJICTBOPUTCIILHO.

a)

TUITOBBIE 3AJAHUA JIS1 TPOBEJJEHM S TEKYIHEI'O KOHTPOJIA:
2.2. KontpoJbHasi padora

0) Kpumepuu oyeHUuBaHus

munosvie 3a0anusi 0t KOHMpoabHou padomot Ned (TpunoxcenuelT)

Boinonnsiercs B nucbMeHHOM GopMe. [Ipu onieHke paboThl CTYAEHTA yUUTHIBACTCS:

1. IlpaBuibHOE pemieHue 3a1au.

2. CaMOCTOSITETbHOCTD CY)KJICHHUI, TBOPUECKHUH MTOIX0M, HAYYHOE 0OOCHOBAHHE PACKPBIBAEMOI
pOOJIEMBI.

3. Haymume B KOHIIE pabOTHI TIOJHOTO CITUCKA JTUTEPATYPHI.

Ne Onenka Kpurepun onenkn
n/n
1. | 3aureno BeinonneHo npaBuibHO He MeHee 50% 3amaHuid, paboTa BBITOJHEHA IO
CTaH/IAPTHOM MJIM CaMOCTOSITEIIHO Pa3padOTaHHOH METOJMKE, B OCBEIICHUH
BOIIPOCOB HE COAEPXKHUTCS TPYOBIX OMIMOOK, IO X0y PEIIeHHs CAETaHbl ap-
TYMCEHTHPOBAHHBIC BLIBOJIbI, CaMOCTOATCIILHO BBIINIOJHCHA Fpa(bI/I‘IeCKaH
4acTh pabOTHI
2. | He 3auteno CryneHT He crnpaBWICS C 3aJaHUeM (BBIIOJIHEHO NpaBuibHO MeHee 50%
3aJaHusl BapHaHTa), HE PAcKPBITO OCHOBHOE COJEp)KaHHWE BOIPOCOB, UME-
I0TCsl TpYOble OITMOKK B OCBELICHUHU BOIIPOCA, B PEIICHHUH 3a]1a4, B BHITIOJ-
HEHUH rpaUyecKoi 4acTu 3aJaHus | T.[., @ TAKKE BBIIOJIHEHA HE CaMo-
CTOSITEIJIHO.
2.3. Tect
a)  munogou komniekm sadanuil 01 mecmos (Ipunoscenuel8)
0) Kpumepuu oyeHUBaHuUs

HpI/I OLICHKE 3HAHMI OLICHMBAHUS TECTOB YUUTBIBACTCA:

1. VYpoBeHb cpopMUPOBAHHOCTH KOMIETEHIIUH.
2. YpoBeHb YCBOEHHS TEOPETUUECKUX IMOJOKEHHH TUCIMIUIMHBI, MPaBUIBHOCTH (popMynu-
POBKHM OCHOBHBIX OHATUN U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHMS (PaKTHUECKOTO MaTepHaja B 00beMe IPOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0’KEHHSI BOIIPOCA.
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5. YMeHue cBs3aTh TEOPHUIO C TIPAKTHKOM.

6. VYwmenue nenatb 0000IICHNUS, BBIBOIBI.

Ne
n/n

Onenka

Kpurepun onenku

1

3

1.

OTianaHO

€CJIH BBITIOJTHEHBI CIIeIYIOIINAE YCIOBHS:
- TaHBI IPAaBUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIIPOCOB TecTa, UCKITIO-
Yasi BOIIPOCHL, HAa KOTOPBIE CTYACHT JOJDKEH AaTh CBOOOIHBIN OTBET;

Ha BCE BOIPOCHI, IPEIOJIAraroniye CBOOOIHBIN OTBET, CTYJACHT Jall Ipa-|
BUJIBHBIN U TIOJTHBINA OTBET.

Xoporiio

€CITU BBITIOTHEHBI CIIETYOIIE YCIOBUSI:
- TaHbBI IPaBUIILHBIC OTBETH HE MEHEe YeM Ha 75% BOIIPOCOB TECTa, HCKITIO-
Yasi BOITPOCKI, HAa KOTOPBIC CTYJCHT JOJDKEH AaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MPEIOIAraroniiue CBoOOOIHbIN OTBET, CTYACHT Jall Mpa-
BWJIBHBIA OTBET, HO JIOMYCTHJ HE3HAYUTEIbHBIC ONTMOKH W HE TMOKa3al He-
00XOIMMOM MOJIHOTEI.

Y 10BIETBOPUTENBHO

€CJIM BBITIOJHEHBI CIICAYIOIIUE YCIOBUSI:

- JlaHbl NpaBUIIbHBIE OTBETHI HEe MeHee ueM Ha 50% BOIpPOCOB TecTa, MC-
KJTF0Yast BOIIPOCHL, Ha KOTOPBIE CTYJCHT JJOJDKEH J1aTh CBOOOIHBIN OTBET;

- Ha BCE BOINPOCHI, MPENoaraone cBOOOAHbII OTBET, CTYJECHT Jall He-
HpOTHBOpC‘II/IBbeI OTBET, WIK IIPU OTBCTC AOIMYCTHUII 3HAYUTCIbLHBIC HETOY~
HOCTH M HE TIOKA3aJI IIOJTHOTEHI.

HeynonerBopurenbHo

€CJIM CTYACHTOM HE BBINIOJIHEHBI YCJIOBHUI, MPCAIIOIararommue OUCHKY «Ymo-
BJICTBOPUTCIILHOY.

3auTteHo

BricTaBnsercs IIpu COOTBETCTBUU ITapaMETpaM 3K3aM€Ha]_[I/IOHHOI71 HIKaJIbI
Ha YPOBHAX «OTJIHMYHO», «XOPOILIO>»,
«KYAOBJICTBOPUTCIILHOY.

He 3aureno

BricTaBnsgercs mpu cOOTBETCTBUM IapaMeTpaM 3K3aMEHAIIMOHHOW HIKaJbI
Ha YPOBHE «HEYIOBJIETBOPUTEIHHOY.

Pa3zpen 10 «Paab»

Paznen 11 «Teopusi BeposiTHOCTEH. JJIeMEeHThl MATEMATHYECKON CTATHCTHKID)

THUTIOBBIE 3AJIAHUA J1J151 ITPOBEJJEHM A [TPOMEXYTOYHOM ATTECTALMMU:
2.1. Dxk3amen

a)
0)

Kpumepuu oyerHueanus

munogule 6onpocwl k skzameny (Ipunosicenuel9)

[Ipu ouleHKe 3HAHUI HA YK3aMEHE YUYUTHIBACTCS:

1. VYposeHs chopMUPOBAHHOCTH KOMIIETEHIIHH.

N

YPOBCHB YCBOCHUA TCOPCTUUCCKHUX MOJIOKEHU I JAUCHUIIIMHBI, ITPABUIIBHOCTD (I)OpMy.]'II/I—

POBKHM OCHOBHBIX ITOHATHNA U 3aKOHOMEPHOCTEM.

o 0k ow

YpoBeHb 3HaHMS PAKTUIECKOTO MaTeprala B 00beMe IPOrpPaMMBI.
Jloruka, CTpyKTypa B TpaMOTHOCTh U3JI0KEHHS BOIIPOCA.

YMeHue cBA3aTh TEOPUIO C TIPAKTUKOM.

YMenue nenats 0000IIEeHNS, BEIBOJEL.

Ne
n/n

Ouenka

Kpurepun onenkn

1.

OTJIIMYHO

OTBeTHl Ha MOCTABIICHHEIC BOIIPOCHI U3JIArar0TCs JIOTUYHO, MOCIICA0BATCIIb
HO M HC TpC6YIOT JOITIOJTHUTCIIbHBIX noscaenuii. IlomHo PACKPBIBAKOTCS
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MIPUYUHHO-CIICJICTBCHHBIC CBSI3U MEX/Ty SBICHUSAMH U COOBITUSAMHU. [lenaroT-
cs1 000CHOBaHHBIC BBIBOJBI. JIeMOHCTpHUPYIOTCS TITyOOKHE 3HAHUS 0a30BBIX
HOPMAaTHUBHO-TIPABOBBIX aKTOB. COOJIIOIA0TCSI HOPMBI TUTEPATYPHON pEUH.

2. | Xoporio

OTBeThl Ha TMOCTABJICHHBIE BOIMPOCHI H3JAraloTcsl CUCTEMAaTHU3UPOBAHO U
MTOCIIeZI0BaTENbHO. ba3oBbie HOPMATHBHO-TIPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJOCTAaTOYHOM o0Bheme. MaTepuran u3naraercs yBepeHHO. PacKpbIThl
MIPUYUHHO-CIICJICTBCHHBIC CBSI3U MEX/Ty SBJICHUSAMU U COOBITHAMH. JleMOH-
CTpPUPYETCS] YMEHHUE aHAIM3UPOBATH MaTepPHaIl, OJHAKO HE BCE BBIBOJBI HO-
CAT apryMEHTHPOBAHHBIM W JOKa3aTeNbHBIN xapakrep. CobOmomaroTcs
HOPMBI JJUTEPATYPHOH peuu.

3. | YI0oBIETBOPUTEIHHO

HomyckaroTcsi HapyIIeHUs] B MOCIEA0BATEILHOCTH M3N0KeHUsI. VIMeroTcs
YHOMUHAHUS 00 OTJENbHBIX 0a30BBIX HOPMATHBHO-TIPABOBBIX akTax. He-
MIOJTHO PACKPBIBAIOTCS MMPUYNHHO-CIICICTBEHHBIE CBSI3M MEXIY SIBICHUSMHU
U COOBITHUSAMU. J[eMOHCTPHPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOIPOCA, C
TPYJIOM PEIIAIOTCs KOHKPETHBIC 3anaun. MIMeroTcs 3aTpyaHEHHUs C BBIBO-
Jamu. JlomyckarTcsl HapyleHHs HOPM JIMTEPATYPHOU PEUH.

4. | HeynoBneTBOpUTEIHHO

Marepuan u3naraeTcs HEMOC/IeA0BaTElIbHO, COMBUMBO, HE IPEACTABIIET
OIPEIEICHHON CUCTEMBI 3HAaHUH 0 AucuuIuiMHe. He packpbIlBaroTcs mpu-
YHHHO-CJICJICTBEHHBIE CBS3M MEXKAY SBICHUSMH M COOBITHAMHU. He mpoBo-
IUTCs aHanmu3. BeIBoBI OTCYTCTBYIOT. OTBETHI Ha JOMOJIHUTENIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HapyILICHNsI HOPM JINTEPATYpHOU pe-
4.

TUITOBBIE 3ATAHMA UL ITPOBEJJEHNM A TEKYINEI'O KOHTPOJIA:

2.2. KoutpoabHas padora

@)  munogvle 3a0anust 0Jist KOHMPOIbHOU pabomuvl Ne5(Ne6) (IIpunosicenue?0)

6) Kpumepuu oyeHuBaHus

Brinonusercs B nuceMeHHoO# popme. [Ipu orienke paboThl CTYAEHTA YUUTHIBACTCA:
1. IlpaBuibHOe peuieHue 3aaay.
2. CaMOCTOSATENBHOCTh CY)KJICHUN, TBOPUECKHUH MTOIX0/, HAy4YHOE 0OOCHOBAHHE PACKPBIBAEMOI

po0OJIEMBI.

3. Hanuuwue B KOHIIC pa6OTH IMMOJIHOT'O CITUCKA JIMTCPATYPHI.

Ne Ouenka

Kpurepun onenkn

1. | 3aureHo

Brimonneno npasunbHO He MeHee 50% 3amaHuii, paboTa BBINOJIHEHA IIO
CTaHIAPTHOM MM CaMOCTOSITENILHO pa3pabOTaHHON METOJMKE, B OCBELICHUH
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, 1O XOAy PEUICHUs CIeTaHbl ap-
TYMEHTUPOBAHHBIE BBIBOJIBI, CAMOCTOSTENBHO BBINOJIIHEHA Tpaduyeckas
4acTh pabOTHI

2. | He 3aureno

CryneHT He cIipaBWICS C 3aJaHUeM (BBIIOJIHEHO NpaBmIbHO MeHee 50%
3aJ]aHWsl BapHaHTa), HE PAaCKPHITO OCHOBHOE COJIEpKaHWE BOIMPOCOB, UMe-
I0TCS TPyObIe OIIMOKU B OCBEIICHUU BONPOCA, B PEIICHUH 3a/1a4, B BBITIOJ-
HEHUW TpaUIecKoil YacTH 3a/JlaHus U T.XI., & TAKKE BBHINIOJHEHA HE CaMo-
CTOSITEIIBHO.

3. Meroanyeckne MaTepuabl, ONpeaeJsilOIMe NMPOUeAypbl OLCHUBAHUS 3HAHMM,
YMEHHil, HABbIKOB, XapaKTEePHU3YIOIIHX ITaNbl (POPMHUPOBAHUA KOMIIETEHLINH

ITockonbky ydeOHasi TUCIUILIMHA TPU3BaHa (POPMHUPOBATH HECKOIBKO JJECKPUIITOPOB
KOMIIETEHIINH, TpoLeAypa OLIEHUBAHUS peaIl3yeTcs MO3TaIHO:
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1-i 3Tan: oneHUBaHUE YPOBHS TOCTHKEHUS KaKIOI0 U3 3aIUIAHUPOBAHHbBIX PE3YJIbTaTOB
00y4yeHMsI — JECKPUNITOPOB (3HAHUM, YMEHUH, BIaJJeHUI) B COOTBETCTBUHU CO LIKAJTAMU U KpUTe-
pusimMu, ycraHoBieHHbIMU Matpuued komnereHuuid OOII (mpunoxenue k OOII). DkcnepTHOH
OLIEHKE IpenojaBaressl MoAJIeKaT YPOBHI c(POPMUPOBAHHOCTH OTIEJIBHBIX JE€CKPUIITOPOB, IS
OLICHMBAHMsI KOTOPBIX IpPEJHAa3HAUEHa JIaHHAas OLEHOYHAs MpOoLeAypa TEKYIIEro KOHTPOIS WIN
IPOMEKYTOUHON aTTeCTAllMM COIJIAaCHO MATpHIle COOTBETCTBUS OLICHOUHBIX CPEACTB pe3yibTa-
TaM 00y4YeHus 10 JUCLUILIUHE.

2-3Tal: MHTErpanbHas OLEHKAa JOCTUXKEHUs 00y4yaroIMMCs 3allJIaHUPOBAHHBIX PE3yJib-
TaTOB OOYYEHUS [0 UTOTaM OTJIEJIbHBIX BUJOB TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTecTa-
1.

XapakTepucTHKA MPOIEeIyP TeKYIIero KOHTPOJISA H MPOMEKYTOYHOI aTTeCTalluu 10

AMCUMILIMHE
[epuognuHOCTH U
Crnioco0 y4yeTa uHAUBUTY-
Haumenoanue one- crioco0 mpoBezie- | Bumbl BcTaBmsieMbIx .
Ne QIBHBIX JOCTIKEHHN 00Y-
HOYHOTO CPEJICTBA HUS IPOLELYPBI OIIGHOK
YaOIINXCS
OLICHMBAHUS
Pa3 B cemectp
COIJIaCHO y4e0- .
( i [o marnbampHON
HOMY IUTaHy), IO BenomocTts, 3aueTHast
1. DK3aMeH (3a4er) mkane (3adre-
OKOHYaHUH U3Y- KHWKKa, TTOPTHOITHO
HO/HE3a4TEHO)
YEeHUS! JUCIUILIN-
HbI
CucremaTnyecKku
. KypHan ycieBaeMocTH
Ha 3aHATHIX ()1 TTo marubapHOI
. N npernojaasatens (11 o4-
OYHOMH (HOPMBI mIkane (s OYHOU 9
HOW (hOpMBI 00y4eHNS);
o0y4eHus); (dopMbI 00yUeHMST);
2. KonTponbHas pabora TeTpaab U1 BEITOTHEHUS
[To Mepe BBITION- | 3a4TEHO/HE3AUTEHO
. KOHTPOJIBHBIX paboT (s
HeHuA (1 3a04- (mnst 3a04HOI hop- N
. 32049HOM (hopMbI 00yUe-
HOW (opMBI 00Y- MBI O0Y4EHUSI)
HUSA)
YEeHHS)
[o marnbamsHON
CucremaTHyecku ’Kypnan ycrieBaemocTu
Tect nikane (3a4re-
Ha 3aHATHAX nperoiaBaTess
HO/HE3a4TEHO)

YI[OBJ'IGTBOPI/ITCJ'[BHaﬂ OLCHKA MO AWCHHUILIMHE, MOXKCT BBICTABJIATHCA U IIPHU HEIIOJTHOHU
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUN B X0JI€ OCBOCHUS OT/IEIbHON yUeOHON JUCIUILTUHBI, €CITH UX
dbopMHupOBaHKE TIPEATNOIaraeTcs MPoJOJKUTh Ha O0JIee TO3IHUX dTanax oOy4eHHs, B XO/€ U3y-
YEeHUSI IPYTUX y4EOHBIX TUCITUILINH.
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NoakownhE

© ®

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.

Ipunooicenue 1

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

Matpuusl. CBoiicTBa MaTpHIL.
Onpenenurenu I, 111 u Beictiiux nmopsiakoB. CBOMCTBA ONMpPEIETUTEIICH.
OO6parnas maTpuia.
[IpaBuio Kpamepa.
JIvHeiHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.
Panr matpuie!.
CucreMbl TUHEMHBIX ypaBHEHUH. KpUTepuu COBMECTHOCTH U HECOBMECTHOCTH, OIIpEie-
JIEHHOCTH W HEOIPEAEICHHOCTH.
BexTopHOE N-MepHOE IPOCTPAHCTBO BEKTOPOB.
[lepexoa Kk HOBOM cHUCTEME KOOPJMHAT.
CoOcTBeHHBIE 3HAUYEHUS M COOCTBEHHBIE BEKTOPHI MATPHUIIBL. XapaKTEPUCTHIECKOE YpaB-
HEHUE.
Marpura nuHEeHHOTO IpeoOpa30BaHus B HOBOM Oasuce. JlnaroHamu3amus MaTpul.
CkanspHoe npousBeieHre BeKTopoB. [Ipoekiins BekTopa Ha ocb. PaboTta cuibl.
BekropHoe npousBeieHre BEKTOPOB. MOMEHT CHIIBL.
CMmenaHHOe TPOU3BEIEHUE BEKTOPOB.
JlexapToBbI IPSIMOYTOJIbHBIE KOOPAUHATHI.
[enenue orpes3ka B JaHHOM OTHOIIEHUH.
[Mpsmas s, YTI0BOH K03 (HUITUEHT TPSIMOIA.
[Ipsimast, 3a1aHHast IBYMsI TOUKAMH.
Hopmanbnoe ypaBHeHue. PaccTosiHre TOYKHM OT MpSAMOid.
[lepecedyenue nByx NpsIMbIX.
OKpy’>KHOCTb.
Onuric.
['unepOona.
[Tapa6omna.
[Tpeobpa3zoBaHre ypaBHEHUS JIMHUN BTOPOTO MOPsI/IKA K KAHOHUYECKOMY BH]TY.
[TonsipHast cucrema KOOpAMHAT.
ITmockocts. Ee ypaBHeHue.
IIpsimas nuHUS.
Coepa.
[MunuHapUYEcKHEe TOBEPXHOCTH.
IToBepXHOCTH BpaleHUS.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
KomrmuiekcHbie uncia u 1edcTBUs HaJl HUMH B alireOpandeckon popme.
ConpspkeHHbIe uncia. ['eomerpuueckas HHTEpIpeTalus.
Tpuronomerpuyeckas ¥ nokasaTesbHas (opMa KOMIUIEKCHOTO YHCIIa.
®opmyna Junepa. M3Bieuenue KopHel N-0il cTeneHu.
Uucnosas nocneaoBaTebHOCTE. [Ipeaen 4ncioBoil mocie10BaTeIbHOCTH.
[Tpenen ¢pynkuuu. 3ameyaTeabHble PEIETbI.
beckoneuno Mmaibie, 0€CKOHESYHO OOJIBINTNE BEIIMIMHBI, HX CBOMCTBA.
OKBHUBAJICHTHBIE (DYHKIIHU.
HenpepriBHOCTH yHKIIMH B TOUKE, HA UHTEPBAJIe U Ha OTPE3Ke.
Pa3pbiBel QyHKIIMY U X BUIBL.
IIpousBoaHas, ee CBOMCTBA.
['eomeTpuueckuii 1 GU3NYECKUN CMBICT TPOU3BOTHOM.
OcHoBHbIe npaBuia Auddeperurpopanus. Tabmuia MpoU3BOIHBIX.
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46.
47.
48.
49.
50.

51.

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

[Tpon3BoIHBIE CIIOKHOM, OOpaTHOH, MapaMeTpUIecKOr (QyHKITUIA.
Jlorapudpmuuaeckoe muddepeHnrpoBanue.
[Tpon3BoHAs MOKA3aTEIBbHO-CTENICHHON (DYHKIIHH.

Huddepennman GyHkium.

HpOI/ISBO[[HBIe BBICHIUX TOPAAKOB 3JICMCHTAPHBIX, CIOXHBIX, IMAPAMCTPUUCCKUX W HCAB-

HbIX QyHkIMi. JuddepeHiuans BRICIIMX MOPSIIKOB.

®opmyna Teiinopa. Paznoxenne HEKOTOPBIX 3JEeMEHTapHBIX (yHKUIUK 1o dopmyne Teii-

Jopa.

MOHOTOHHOCTH (PYHKIHI. DKCTPEMYMBI.

Teopembr depma, Poss, Jlarpanxka.

IIpaBuno Jlonurans.

HccnenoBanue GyHKINUNA ¢ TTOMOIIBIO TPOU3BOIHOM.
BekTopHas GyHKIMS CKAISIPHOTO apryMEHTa.
KpuBu3Ha riaockoi KpuBoi. DBOIOTA.

KpuBu3Ha NpoCTpaHCTBEHHOW KPUBOM.
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Tlpunooicenue 2

TunosBble 3a1aHNs 1JI KOHTPOJIbHOI padoThl Nel
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

BapuanTt 1
3amanue 1.
Jlana cucrema JIMHEHMHBIX YpaBHEHUN
2X+Yy=5
X+3z=16
5y-z=10

Jloka3zaTth €€ COBMECTHOCTh M PEIINTh ABYyMs criocobamu: 1) Merogom ["aycca; 2) cpeactBamu
MaTPUYHOTO UCUYHUCIICHUSI.
3aganue 2.

Jausr Bektopsl a(16,4,6), b(8,12,20), ¢(6,-4,2), u d(14,8,22).B HekoTopom Oazuce. [Toka-
3aTh, YTO BEKTOPHI a, B, ¢ 00pa3yroT 0a3uc, U HATH KOOpAUHATHI BekTopa d B 3TOM 0Oasuce.
3amanue 3.

JlaHbl KOOpAMHATHI BEpITUHBI TUpaMuibl A14243A44 . A1(2,2,2), A, (4,3,3), A (4,5,4), A, (5,5,6).

Haiitu:1)uuny pedpa A142; 2)yron mexnay pedpamu A1z uw A1As; 3)yron mexnay pedpom A1As4
u rpanbio A142A43; 4)rmnomans rpanu A142A43; 5)o0beM nupaMupl; 6)ypaBHeHHE MpsiMont 4142
7)ypaBHeHue miIockocTu A14243; 8)ypaBHEHHE BBICOTHI, OMYIICHHOW U3 BEPLIMHBI A4 Ha TpaHb
A1A42A43. Cnenath 4epTex.
3apnanue 4.

JlaHbI ypaBHEHUS IBYX MeIHMaH TpeyroibHuka X —2Y + 1 =0u 'y — 1 = 0 u oxnHa u3 ero
BepiinH A (1; 3). CoctaButh ypaBHEeHUs ero cTopoH. Crenarb 4epTex.
3ajanue 3.

Hamnucats ypaBHEHHE reOMETPHUYECKOTO MECTa TOUEK, PABHOYIAICHHBIX OT Touku F(2;2)
u ot ocu Ox. [locTpouth TUHUIO.

3amanue 6.
o 10
Jlunus 3a1aHa ypaBHEHHEM B TIOJIIPHOM CUCTEME KOOpJUHAT [ = ————
1-15cos ¢

Tpebyercs: 1 )TOCTPOUTE IMHKIO 10 TOUKaM, HaunHas ot ¥ — 0)10 ¢ =2r U IIpugaBas ? 3naue-
Yy )
s

HUA 4epe3 MPOMEKYTOK 8 ; 2)naiitu YpaBHEHHUE TAHHOW JIMHUU B JIEKAPTOBOW MPSMOYTOJbHOU
CHCTEME KOOpAMHAT, Y KOTOPOM Hayajao COBIIAJAET C MOJIFOCOM, a MOJOXHUTEIbHAS IOJIYOCh
abcuuce — ¢ TONSPHON OChIO; 3)I0 YpaBHEHUIO B IEKAPTOBOM MPSIMOYTOJIBHON CUCTEME KOOPIH-
HAT OMpPEJEIUTh, KaKasi 3TO JIMHHUSL.
3amanue 7.
JlaHbI 1Ba TUHEHWHBIX MPE0Opa30BaHUSI:

/ U / /
X, =X,~ 06X, Xi =7X +4X

/ n / /
Xo =3X:* 7 Xsr X2 =4X, +9X;
/ "

Xs =X X~ Xs )& :3X1/+X2/;

CpencTtBaMu MaTpUYHOTO MCUMCIICHUS HAWTH TPeoOpa3oBaHue, BhIPAKAIOIICE Xy, X!y, x!s
qepes X1, X2, X3.
3amanue 8.
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Haiiti coOcTBeHHBIE 3HaUCHUSI M COOCTBEHHBIE BEKTOPHI JIMHEWHOTO MpeoOpa3oBaHusl, 3a-
JIAHHOTO B HEKOTOPOM 0asmce MaTpuien A.

4 -5 7
A=|1 -4 9
~4 0 5

3azanue 9.
Haiitu npenensl GpyHKIMH, HE ONB3YSICh paBuioM Jlomuras.

_ 3x*+1x° 45 _19°5x
a) lim 5 - B)_lim =——;
xn (x — 3) (x + 2) =0 X
. X—4 x+1
6) lim—————; - X+1Y
) X4 X —5v/X+6 r) 1@1()(_2) ’
3amanwme 10.

JIaHO KOMILIEKCHOE YHUCIIO Z = -104/2/ (5+15). z. Tpebyertcs 1) 3anucaTh 4uciIO Z B all-
reGpandecKoil ¥ TPHrOHOMETPUYECKOH (hopMax; 2) HAHTH Bce KOPHHU ypaBHeHHs W+2 =0.

3amanue 11.

. dy .
Haiitu mpousBoiHbBIE d— JaHHBIX (byHKuI/II/I.
X

a) y = xJL+x2)/(L—x);

1
0) y= ;
)Y tg?2x
B) Yy = arcsinv1-3x;
r) y — Xlnx;
) ysinx =cos(X—Y)
3amanue 12.
. dy d% " _
Haiitu i u o 1t 3aiaHHbIX GyHknumit: a) y = f (X); 6) X = ¢ (1), y = ¢ (1).
a)y=x3Inx; 6)Xx=t—sint; y=1-cost.
3ananue 13.

[Mpumensist popmyny Teitmopa ¢ ocrarouHbsiM wieHOM B Gopmysie Jlarparka k Gynknuu f
(X) = €%, Beruncuth 3Hauenue €2 npu a = 0,75, ¢ Tounoctsio 10 0,001.

3amanue 14.
Haiitu nanbosbIiiee 1 HauMeHblee 3HadeHus pynknuu y = f (X) Ha oTpeske [a; B].

f(x)= ?x + COS X [O%}

3ajnanue 15.
[IpssMOYTONBHUK BIHCAH B 3JUIMIIC C OCAMU 2a U 2B. KakoBbI 10JKHBI ObITH CTOPOHBI TIpsi-

MOYTOJIbHUKA, YTOOBI €0 miomanab ObliTa HAMOOJIBIIICH?

3aganue 16.
UccnenoBats MeTonamu audGepeHInaaTbHOT0 HCUUCICHUS (YHKIHIO y=Ff(X)u
UCIIOJIB3YS PE3YIbTAaThl HCCIIEI0BAHNUS, TIOCTPOUTH TpaduK.
X2 +1 2x—x?
a) y=2"":6) y=e"""
x° -1
3amanune 17.
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Haiitn ypaBHeHuUs KacaTelbHOMN, ypaBHEHUE HOPMAIBbHOM TUIOCKOCTH JinHKH [ = I (t) B TOU-
ke fo.

r(t) = 2sin’ti + 2cos’tj +sin2tk; t, =

4>_| 3

3ajmanue 18.
Hana dpynknus z = f (X; y). [lokazats, uro:

0z 0z 0%z 0%1 0%z

F XY 2, —— ) ) :0
y 0x 9y gx? gy? Oxoy

02

2
0°z Z
z=|n(x2+y2+2x+1) F=—+—.
2 2
0x o0y
3amanme 19.

Jana ¢pyukuus Z = F (X; y) u aBe Touku A (Xo; Yo) u B (X1; y1). TpeOyercs: 1) BEIUUCINUTD
3HauYeHHE Z1 B Touke B; 2) BEIYMCINTE NPUOIMKEHHOE 3HaueHne Zi GpyHKuuu B Touke B, ncxo-
ISl 13 3HAYEHUS Zo (YHKIMU B TOYKE A M 3aMEHUB MpUpAIIeHne GYHKIUH TIPU TIEpeXo/ie OT TOY-
ke A k Touke B nmuddepennmanom; 3) olleHUTh B MPOLIEHTAX OTHOCUTEIBHYIO MOTPEIIHOCTb, M0-
YUaIONIYIOCS TIPU 3aMeHe MpupaiieHus QyHkiun ee auddepernnanom; 4) COCTaBUTh ypaBHEHHE
KacaTeJIbHOM TI0CKOCTH K oBepxHocTd Z = F (X; y) B Touke C (Xo; Yo; Z0).

z=x2+3xy+6y, A(4;1); B(396;1,03).
3apanue 20.

JHana ¢ynkims z = T (X; y), Touka A (Xo; Yo) U BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke

A; 2) npou3BOJHYIO B TOUKE A TI0 HAIPABJICHUIO BEKTOpaA a .
z=In(5x*+3y?); A(L;1); a(3;?2).

Bapuant 2

3aganue 1.
Jlana cuctema JIMHEHMHBIX YpaBHEHUI

2X—-3y+2-2=0
X+5y—-4z+5=0
4x+y—-3z+4=0

Jloka3aTh €€ COBMECTHOCTb U peluTh AByMs crocodamu: 1) Merogom ["aycca; 2) cpenctBamu

MaTPUYHOTO UCYHUCIICHUS.
3aganue 2.

Jlausr BexTopsr &(2,14,6), b(6,8,4), ¢(8,16,10), u d(14,64,28).8 HekoTOopoM Gasuce. [Toka-
3aTh, YTO BEKTOPHI 4, B, ¢ 00pa3yroT 0a3uc, U HaliTH KOOpAMHATHI BekTopa d B 3TOM 0Oasuce.
3ajnanue 3.

Jlaubl KOOpAMHATHI BepiIHHbI upamMuibl A14243A44: A1(2,-1,1), A1(5,5,4), Az(3,2,-1), Aa(4,1,3).
Haiitu: 1)uny pebpa A142; 2)yron mexay pedpamu A142 u A1A4; 3)yron mexay pedpom A144
U Tpanbio A142A43; 4)rnomans rpanu A142A43; 5)o6beM nTupaMusl; 6)ypaBHeHHE MpsiMon 4142
7)ypaBuenue miockocta A14243; 8)ypaBHEeHHE BBICOTHI, OMYIICHHOW M3 BEPUIMHBI A4 HA TPaHb
A1A42A43. Cnenath 4epTex.
3ananue 4.

Hanbl cropons! TpeyrosnbHuka: X —Y =0 (AB), X + y — 2 = 0 (AC). CocTtaBuTh ypaBHe-
HUS MEJMaHbl, IPOXOASILEH Yepe3 BEpIIMHY B 1 BbICOTHI, Ipoxozsiiel uepe3 Bepunny A. Cre-
JaTh YepTex.
3ajganue 3.
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Hamnucars ypaBHEHHE reOMETPUUECKOTO MECTa TOUYEK, PA3HOCTh PACCTOSHUM KaXKIOU W3
KOTOPBIX OT To4ek F1(-2;-2) u F2(2;2) paBua 4. [TocTpOUTh THHHIO.

3amanue 6.
. 12
JlvuHMs 3a/1aHa ypaBHEHUEM B MOJIIPHOM CHCTEME KOOPIUHAT I = 2—
—COS @

TpeGyercs: 1)OCTPONTE IMHHIO TI0 TOYKaM, HaunHas oT ¥ = Oz[o ¢ =27y npunasas ¥ 3naue-
T

HESL 4epe3 POMEXKYTOK O ; 2)HaHTH ypaBHEHHE NAHHON JIHHNM B AEKAPTOBOI IPSIMOYTOIbHOM
CUCTEME KOOpPJMHAT, Y KOTOPOW HAyajo COBIAAAET C IOJIOCOM, a IOJIOKUTEIbHAS IO0JIYOCh
abcuuce — ¢ NOJSIPHON OChIO; 3)I10 YpaBHEHUIO B JIEKAPTOBOM MPSIMOYTOJILHON CUCTEME KOOPIH-
HAT OMPEJIEIUTh, KaKasi 3TO JIMHHUS.

3ajanue 7.
JlaHbl 1Ba TUHEHHBIX MpeoOpa3oBaHMUS:

/ 1l
X4 :_3X1+6X3’ X: :2X2/’
/ i
X, :2X1+7X3, X, :—2X1/+3X2/+2X3/,
/ //_4 / / I
)& :_X2+3X3- Xs =X X, +5X3 ,

CpezcTBaMH MaTPUYHOTO MCUKCIICHHs HalTH TIpeobpasosanue, Bepakaromee X'1, Xz, X3
qepes Xi, X2, X3.
3asanue 8.

Haiitu co6cTBeHHbIE 3HaUEHMsI U COOCTBEHHBIC BEKTOPBI JIMHEHHOIO MpeoOpa3oBaHusl, 3a-
JTAHHOTO B HEKOTOpPOM Oazuce maTpulei A.

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

3amanue 9.
Haiiti npenenst pyHkunu, He MOAB3YSICh MpaBuiioM JlomuTans.

_o8xi+2xt -1 _ X-tg3x
lim : B)_lim——

a)_ X—>+00 (X _ 3)2 (X + 2)2 x—0 3tg 43X
/ 2 . 1
6) lim V=X . r) lim(1-3x):;

x-0 00S X — COS° X

3apanue 10.
Jano komriekcHoe uncio Z = 3/ (3 V3 + i3). Tpebyercst 1) 3amucath yucio Z B anreo-
PaMdecKoil ¥ TPUTOHOMETPHYECKOH (GopMax; 2) HaiiTu Bce KOPHHU ypaBHeHHs W+Z =0.

3aganue 11.

N dy .
Haiitn npousBoanbie d— TaHHBIX (QYHKIIHH.
X

a) ¥ = (3+6x)/v3—4x+5%%;
0) Yy =SinX— XCoSX;
B) y=Xx"Inx;
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—tgx .

ry=x-,;

o [fovafy

3amanue 12.
2
Haiitu d—y u 5 z/ 1t 3amaHHbIX GyHknuit: a) y = (X); 6) X = @ (1), y = ¢ (1).
X X
a)y=xarctgx; 6)x=e?"t y =cost.

3apanue 13.

[Mpumensis popmyny Teitnopa ¢ ocTarouHbiM wieHoM B ¢popmysie Jlarpamka k ¢yHkiwm f
(X) = €%, Beruncuth 3HaYeHue €% npu a = 0,63, ¢ Tounoctsio g0 0,001.
3aganue 14.

Haiitu nanOosbIiiee 1 HauMeHblee 3HaYeHus Gpynkuuu y = f (X) Ha oTpeske [a; B].

f(x)=3x*-16x>+2 [-3]1].

3ajganue 15.
Haiitu pagmyc ocHOBaHMS M BBICOTY LWJIMHJpPA HanOONBIIETO 00BheMa, KOTOPBIH MOXKHO
BIIMCATh B 1ap paguyca R.

3ajganue 16.
UccnenoBate Meronamu audQepeHnnanbHOro HCYUCICHUS (DYHKITUIO y=f(X)u

HCIIOJIb3YA PE3YJIbTAThl UCCICAOBAaHUs, TIOCTPOUTDH rpa(bI/IK.
a) y=x"/(x-1); 6) y=x*>-2Inx.
3amanue 17.

Haiitu ypaBHeHMs KacaTelbHOU, ypaBHEHHE HOPMAIBHOM IIOCKOCTH JIMHKUM I = I (t) B TOY-
ke fo.

rit)=eti+e'j+tk; t,=0.

3ajnanue 18.
Jana dpynaknus z = f (X; y). [Tokasats, 4ro:

_az_az_azz_azz_azz

FIX Y, 2, —;—; ; ; =0
P oy ox? gy Oxoy

2 2 2
Z*E_ny*_a z +yzﬂ

z=e%: F=x , ;
0x 0xQy oy

+ 2XyZ.

3ananue 19.

Jana pyukuus Z = F (X; y) u 18e Touku A (Xo; Yo) u B (X1; y1). Tpebyercs: 1) BBIYUCIUTD
3HAYEHHME Z1 B TOUKe B; 2) BBIMHCINTD MPHOIIDKEHHOE 3HAYeHIe Z1 QYHKIMK B Touke B, nexo-
Il U3 3HaU€HUs Zo QYHKIMU B TOUKE A M 3aMEHMB NpupalleHue QyHKIUHU MpU Nepexoie oT TOY-
ke A x Touke B nuddepennnanom; 3) olleHUTH B MPOLEHTAX OTHOCUTEIbHYIO MOTPEIIHOCTD, MO-
YUalolyIocs IpU 3aMeHe npupaiieHus GQyHkiuu ee nuddepenimanom; 4) COCTaBUTh ypaBHEHUE
KacaTeJIbHOM TIocKocTH K moBepxHoctu Z = F (X; y) B Touke C (Xo; Yo; Zo).

z=x2-y*+6x +3y; A(2;3); B(2,02;297).
3ananue 20.

Hana pynkims z = T (X; y), Touka A (Xo; Yo) U BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke

A; 2) mpou3BOJIHYIO B TOUKE A 10 HANpaBICHHUIO BEKTOpa a.
z=In(5x2+4y?); A 1); a(2;-1).
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Ipunoosicenue 3

TunoBoii KOMIIJIEKT 3aJJaHUM 1JI51 TECTOB
OIIK 1 (ymems, én1adems), OIIK 2(ymems, é1a0ems)

1. Matpuua — 3to
OTBeTHI:

l.mpsiMoyToibHAsE Ta0JIKIIA YKCENl, 3aK/IFOUCHHAs B BEPTUKaJIbHBIC CKOOKH — |aij|, comepika-
11asi m CTPOK U N CTOJOIIOB;

2. npAMOYroJabHas Ta0JauLa Yuces, 3aK/JII0YeHHasi B CKOOKHW Bu/aA || aij ||.in00 [aij], co-
Jep kaniasi HEKOTOPoe YHCJI0 M CTPOKHU U N CTOJI010B;

3. mpsiMoyroJbpHas TaOlMIa YUCesl, CoAepKalas N CTPOK U N CTOJOLOB, 3aKIIOYEHHBIX B
BEPTHKAIbHBIC CKOOKH |aijj| 1 paBHass HEKOTOPOMY YHKCITY TIOCIIC BHIYHUCICHHUS.
2. Matpuua pazmepa 1 XM Ha3bIBACTCH ................ MaTpHULei - cToJ01oM
3. Marpuna pa3mepa Nx1 Ha3bIBaeTcs ................ MaTpHULel - CTPOKO
4. Ecnu B MaTpHIle YUCIIO CTPOK M YUCIIO CTOJIOLIOB COBIAAET, OHA HA3bIBACTCS ... KBAJAPATHOM
5. Marpuna A umeer pasmep 5x3, matpuna B umeer pazmep 2x5. Kakoil pazmep umeer maTpuiia
C =BxA?
Otser: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

1
611 1 20 1
. IlepeMHOKUTh MATPHIBI 01 2
3
01 1ol 2 7 1 2 0
O : :
mBetel: 1) |1 3(,2)|0 1 2,§)_5 9;4[0 1 2)
2 3 3 0 2
12 3 4 3 3 -4 -3
2 3 1 2 0 6 1 1
7. Janbl MaTpuiisl A = 1 1 1 -1 uB= 5 4 2 1 HaWTH 2JIEMEHT C2,3 MaT-
1 0 -2 -6 2 3 3 2

puuel C = A + B.
Otset: 1) 2; 2)4; 3)6; 4)5; 5) 1.

8. Haitrn E" , rae E — equHUYHAs MaTpULa JJr000ro nopsaka.
Oteer: ) E; 2)1; 3)n-1; 4)0; 5n: E.
9. Onpenenurens- 310
OTBeTHI:

l.mpsiMOyTOJIbHAS TaONUIIA YHCEN, 3aKIII0YeHHAs B BEPTUKAIbHBIE CKOOKH — ||, comepika-
asi m CTPOK U N CTOJIOIIOB;

2. mpsIMOyTOJIbHAs TabJHIIa YUCeN, 3aKJIF0UeHHAas B CKOOKH Buaa |[aij||,sinbo [aij], mbo (aij)
coJiepKamiasi HBKOTOpPOE YUCIIO M CTPOKH U N CTOJIOIIOB;

3. NpAMOYroJabHas Ta0JAHMIA YMCeJ, COAEPKANAA N CTPOK M N CTOJ0IO0B, 3aKJIIYEH-
HbIX B BePTHKAJIbHbIE CKOOKH |aij| 1 paBHAS HEKOTOPOMY YMCJIY NOCJI€e BbIYUCIEHUS.

a; &

2
J BBIUUCIISICTCA.
21 a2 2

10. OmnpenenuTelnb [

1. auia2— aza;
33



2. a11821 — a12a2;
3. auiaz + azaip;
4. anaz — azan.

a+b b
c+d d|

11. Berunciuth onpeaenuTens BTOPOro mopsiaKa
Otsertsr: 1)ac-db, 2) ab-cd, 3) ad-bc, 4) ac+db.

12. Onpenenurenb MmaTpullbl A paBeH 7. KakoMy 3Ha4€HHIO paBEH OMPEAEIUTENb TPAHCIIOHUPO-
BaHHOM MaTpuibl A"™?

Otser: 1) 7; 2) 1/7; 3) 7% 4) 7V2; 5) 1.

13. Onpenenutens odpatHoit MaTpuisl A paBen 3. KakoMy 3HaueHHMIO paBeH OMpPe/ICIHTENb
MaTpuisl A?
Otser: 1) 9; 2)1/9; 3) 3; 4) 1/3; 5) 1.

14. Munopom Mii mr060r0 371€MeHTa aji MaTPHUIIBI N-TO MOPSIKA HA3bIBACTCS:
OTBETHL:

1. marpuna (n-1)-ro mopsaka, mosydaeMasi U3 3JIEMEHTOB MCXOTHON MaTpHUIlbl IyTEM BbI-
YEPKUBAHUS CTPOKH U CTOJIONA, HA IEPECCUCHUH KOTOPBIX HAXOIUTCS PJIEMEHT &ji;

2. onpeneaureab (n-1)-ro mopsjKa moJy4aeMblil M3 3JI€MEHTOB MCXOIHON MATPHIIbI
NVTeM BLIYEPKHBAHUA CTPOKHM M _CT0JI0IIA HA NepeceYeHU KOTOPBLIX HAXOAMTCS DJIEMEHT
ai;

3. onpenenuTenb UCXOTHOW MaTPUIIbl, YMHOXEHHBIN Ha SJIEMEHT &;j.

2 3 4
15. B onpenenurene |A| = |5 -2 1| HaliguTe 3HaUeHUE MHUHOpa M2 1.
1 2 3

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

16. IIpu 3amMeHe BCeX CTPOK OMPEAETUTENsT COOTBETCTBYIOIIMMH IO HOMEPY CTOJOIaMu, OTpe-
JICIINTEIb
OTBeTHI:

1. MEHSET 3HaK;

2. IPUHUMAET HOBOE YHCIIOBOE 3HAYCHUE;

3. He M3MEHAET CBOEr0 YMCJI0BOI0 3HAYEHMSI.

17. Ecnu sneMeHThl ABYX CTOJNOLOB (CTPOK) OMpeAenuTeNsl MpONOpIHOHAIbHBI, JHM00 paBHBI
JIPYT IPYTY, TO OMPEACIUTENb PAaBEH
OTBeTHI:

1.yIBOGHHOMY 3HAUEHHUIO OINPEACTUTEIIS, ITOJIy9aeMOMY IPU BBIYCPKHUBAHUH COOTBETCTBY-
IOIIUX CTOJIOIOB (CTPOK);

2. HYJIIO;

3.cyMMe MPOU3BEACHHI AIEMEHTOB 3TUX CTOJOILOB (CTPOK) HA UX anredpanyecKkue JO0MoJI-
HEHMUSI.

18. Matpuiia Ha3pIBa€TCsl KBaAPATHOM, €CIIH

OTBeTHI:
1. Bce anemMeHTHI CTPOK (CTOIOIIOB) HE PaBHBI HYJIIO,
2. YHUCIIO CTPOK HE PaBHO YHCITY CTOJIOLIOB;
3. YHCI0 CTPOK PABHO YMCJIY CTOJIOLOB.
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19. I[Ipu yMHOK€HUHU MaTPHUIIbl HA YHCIIO
OTBeTHI:
1. Bce 3JieMeHThI MATPHUIILI YMHOKAIOTCS HA ITO YUCJIO;
2. DIIEMEHTHI OJTHOTO M3 JIFOOBIX CTOJOIOB (CTPOK) YMHOXKAIOTCS HA 3TO YUCIIO.

20. IIpu yMHOXEHMH JBYX MaTpPHUIL JOJKHO COOIIOAATHCS YCIOBUE:

OTBeTHI:
1. ymcno CTPOK MepBO MaTPHUIIBI PABHO YKCITY CTOJIOIIOB BTOPOW MaTpPHUIIBI;
2. 4HUCIIO CTOJOLIOB MEPBOM MATPHIIBI PABHO YHUCITY CTOJIOLIOB BTOPON MaTpHIIbI;
3. YHCJI0 CTOJI01OB NEePBOii MATPUIILI PABHO YMCJIY CTPOK BTOPOii MATPUIIBI.

21. Marpuna A Ha3bIBaeTCs 0OpaTHOlM MO OTHONIEHUIO K KBaJPaTHON MaTpule A, eclii oHa
YIOBJIIETBOPSAET YCIOBUIO

OTBETHL:
1. AA=1;
2. AA=E, e E — exMHUYHAS MATPHULA;
3. ATA=A;

22. BeraucauTh 0OpaTHYIO MaTpHIly K MaTpulle A ¥ yKa3aTh CyMMY BCEX DJIEMEHTOB 00OpaTHOU

(L2
MaTpuupl, rae A = .
PHIEL A 4 9

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

23. Pemenue matpuvHoro ypaBuenus AX=B umeeT Bu:

OTBETHI:
1. X=A1l B;
2. X=BA?;
3. Xx=A1BL

24. Panrom MaTpuIbl Ha3bIBAETCS
OtBeTsI:
1. nmpowusBeneHue yucia CTPOK M Ha YUCIIO CTOJIOLOB Nn;
2. 4HMca0, paBHOE Hau00JIbIIEMY U3 MOPS/IKOB MUHOPOB JaAHHOI MaTPUIIBIL.

111
25. Haiitu paar matpuer |0 1 2

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

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

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

27. BekTopoM Ha3bIBaeTCA
OTBETHI:
1. HampaBiIeHHBIH OTPE30K IFOOOW KPUBOM, y KOTOPOTO OTPAaHUYMBAIOIINE €T0 TOYKH Oe-
pYTCSl B ONPENICTICHHOM IMOPSAJIKE: TEpBas TOUKAa — HAYAJI0 BEKTOpPA, BTOpasi — KOHEI[ BEK-
TOpa;
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2. HANpPABJICHHBIH OTPE30K NPSIMOii, Y KOTOPOI0 OrPAHNYHBAIONINE €r0 TOUYKH 0epyT-
CA B ONIPCACJICHHOM MOPHAAKE: IEpBasg TOYKA — HAYAJ0 BCKTOPA, BTOPasgd — KOHCIL

BEKTOpA.

28. BexTopbl Ha3bIBAIOTCS KOJUIMHEAPHBIMU, €CJIM OHHU JIEKAT
OTBETHI:
1. ToJIbKO HA OHOM MPSAMOM;
2. TOJIbKO Ha MapajuIeIbHBIX MPSIMBIX;
3. Jamu00 HA OJHOIi MPSIMOM, JJH00 HA NAPAJLIEJbHBIX NPSIMbIX.
29. BekTopbl Ha3bIBAIOTCS KOMILJIAHAPHBIMH, €CJIU OHH JIeXkKaT
OTBETHI:
1. TOJNBKO B OJHOM INIOCKOCTH;
2. TONBKO B MapalICIbHBIX IIOCKOCTSX;
3. J1M00 B 0JIHOM IJIOCKOCTH, JIN00 B MAPAJLICILHBIX IIJIOCKOCTSX.

30. Cymmoii BektopoB a u b, (a + b) HassiBaeTCst BEKTOp, MY
OTBeTHI:

1. u3 KoHIIa BeKTOpa b B Hauasio BEKTOpa ;

2. M3 HAYAJ1a BEKTOPA & B KOHEI BeKTOopa b.

3 2
31. BourciauTh COOCTBEHHBIC YHCIIA MATPHULIBI [2 3] U B OTBETE YKa3aTh UX CYMMY.
Otsetsl: 1) 2,2) 6, 3) 4, 4)1.
4 3
32. HaiiTi cOOCTBEHHBIC BEKTOPA MAaTPHUIIBI (3 4} Y CKaJISIPHO UX TICPEMHOXHTb.

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

33. CxalspHbIM POM3BECHHEM BEKTOPOB @ ¥ D Ha3bIBaeTCs
OTBETHI:

1. uwucio, 0603HaqaeMoeia,bi J'II/I60%, paBHOE |a||b|sin(§));
2. BEKTOp OPTOrOHAIBHBIM K BEKTOPAM a u b, amHoi |a||b|cos<§));

3. uucIo %kos(%)), o0o3Havaemoe (a,_b) .Jmﬁoa__b;

34. Eciu a oproronanen b, To ab pasHo

OTBETHL:
L vimo;
[allo.

35. BbIUnCIuTh CKalsipHOE IPOU3BEICHHE BEKTOPOB: 8 = (2 2 1), b= (2 3 1).
Otsetsr: 1) 11,2) 4,3) 6,4)6.
36. BBIUMCIIUTE KOCHHYC yTIIa MEKAY BEKTOpaAMH &8 = (2 2 1), b = (0 2 l).
J5 3
OtBeTsl: 1) _)_ . 3)
J_ \/_ Y

37.Ecnn5=axi+ay]+azk, 5=bxi+by]+bzk, To ab pasHO

OTBETHI:
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1) abi+ab, j+a,b,k,
2) ab +ab, +apb,.

38. Paccrosiaue mexy Toukamu Mi(X1,y1,21) 1 M2(X2,y2,22) onpenensercs mo Gopmyiie
OTBETHI:

1) Mle =|X2 _X1|+|y2 - y1|+|22 - 21|’
2) MM, | =%, = %) + (¥, = 1) + (2, - 2,)°

3) IM M, | = XX, + VY, + 2,2,

39. BekTopHO€ IPOU3BEACHUE IBYX BEKTOPOB d U D ecTh
OTBeTHI:

1) BekTOp, 0003HAYACMBIIA lﬁbJ, KOMIUTAHAPHBIN ¢ BEKTOpamMH @ ¥ D U [UIMHa ero paBHa
|Ez| -lblsinab :

2) BeKTOp, 0003HAYAEMBIii [ﬁbJ, OpPTOTOHAJIBHBIN K BeKTopaM &8 u b , nnuHa ero paBHa

|l b|cos p;

3) BeKTOp, 0003HAYAECM b lﬁb , OPTOrOHAJbHBII K BeKTOpamM _d u b , uInHAa ero paBHa

|a]-b|sinab ;

4) ckansp, JyIMHA KOTOPOTO paBHA |é| ‘b‘ cosab u obo3nayaeMsrii ab nmu60o (ﬁ, )

40. JIs1g BEKTOPHOT'O MPOU3BEICHUS [ébJ CIIpaBeJINBLI CBOMCTBA:
OTBETHI:

41.Ecrm @ =a,i + a,j+ ak,b=bi+ byj7 +b,k , To BekTOpHOE TPOH3BENCHHE [ﬁBJ paBHO
Otsersr:
1) ab, +ab,

2) abi+ab,j+abk;
k

+a,b,;

x

—_

3 a,|.
b

z

J
a, a,
b, b,
42. BplUMCIUTH BEKTOPHOE MPOU3BEIICHUE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpJWHAT:

a=0 2 1),b=(2 0 2).
Otsetsr: 1) 2, 2)4, 3)6, 4)0.
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43. BpIYMCIUTh BEKTOPHOE MPOM3BEIECHHE BEKTOPOB M B OTBETE yKa3aThb CyMMY KOOpAMHAT:

a=01 2 1,b=0 0 3).
Otsetsr: 1) 2, 2) 4, 3) 6,4)0.

44. Bpluucauth 00BEM THpaMUALl 00pa30BaHHOM  TpeMsl BEKTOpaMHU: a = (2 0 1),

b=@ 1 0),c=0 2 2).
Oteetsl: 1)2, 2)4, 3)5, 4 1.

45. IIpu kaKoM 3Ha4eHUU MapaMeTpa M BEeKTOpsl C, U C, NEPIEHIUKYISAPHBI?

a={1,-2,3}, b={30,-1}, ¢ =2a+mb, ¢,=3b-a;

Otset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. Yron ¢ Mexny BEKTOpaMu d = xlr + ylj7 + lez ub = XZT + Y2T + ZZIZ omnpexensercs u3 ¢pop-

MYJIBI:
OTBETHI:

1) cosg = XXt V1Yo + 47, .
\/2 2 2 \/2 2 2t
X Y, tZ4y X+ Y, + 4,

2) COSp= XX, + V1Y, +Z,Z, ;
XX, + 1Y, + 4,7,

2 2, o2 2 2, 22
\/X1+Y1+Zl '\/X2+Y2+22

3) sinp=

47. CMemiaHHOE IPOU3BeIcHHE BEKTOpoB &,b,C ecTh
OTBETHI:

1) BekTOp, MOJIydyaeMblii MpPU YMHOKEHHMH dHA D BEKTOPHO, W MOJYYMBIIMHCS pe3yibTaT

YMHOXAIOT CKaJIsipHO Ha C ;

2) CKAJISIP, MOJY4YaeMblil IPH YMHOKEHUH admab BEKTOPHO, U IMOJYUYHMBIIHICSI BEKTOP

YMHOKAKOT CKAJISIPHO HA C ;

3) ckajsip, MOJydYaeMbI MpPH YMHOXCHMH & Ha D BEKTOpHO, M TOJYYHMBIIUICS BEKTOP

YMHOXXaIOT BEKTOPHO Ha C .

48. Haiiti nmHy BekTopa a = 20i + 3017 — 60k :
Otser: 1) 60; 2) 70; 3) 80; 4) 90; 5) 110.

49. Obuee ypaBHEeHHE MPSAMOI L Ha MIIOCKOCTH UMEET BH/T
OrTBeT:

1) Ax+By+C =0,rme i = Al + BT OPTOrOHAJIEH NPAMOM L ;

2) Ax+By+C=0,rae fi= Ai + B] HATPABIISIONINN BEKTOP TIPSIMOH L ;
3) y = Ax+B, rae fi = Al + Bj manpapnsiomuii BekTop mpamoii L.

_ . X=X +I-t
50. YpaBHeHUS NPSAMBIX X=% _Y~h 1) ' (@)
I m y=y,+m-t

y=kx+b (3)
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HaspiBarorcs ciie1cTBEHHO:

Otser:

1) (1) — IMapamerpuueckum, (2) — KaHOHUYECKHUM, (3) — ¢ YIIIOBBIM KO3(hPHIIHEHTOM;

2) (1) — kaHOHUYEeCKHUM, (2) — MapaMeTPUYeCKuM, (3) — ¢ VII0BbIM K03 duneHToM;
3) (1) — ¢ yriioBsiM K03 uimeHTOM, (2) — KaHOHUYECKHUM, (3) — MapaMeTPUICCKHM.

51. YpaBHeHus X_IXO _Y Yo _27% (1)

m n
X=X, +1-t
y=Y,+m-t (2)
Z=2,+n-t
U Bextop S = IT +mj +nk 3)

HaspiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — napameTpudecKoe ypaBHEHHE IPSIMO# B TPOCTPAHCTBE, (2) — KAHOHUYECKOE YPaBHCHHE

MpsIMO B IPOCTPAHCTBE, (3) — HANPABISAIONIUN BEKTOP MPSIMOI;

2) (1) — kaHOHHYECKOE YpaBHEHHUE MPSAMOU B IIPOCTPAHCTRBE, (2) — mapaMeTpUIECKOE YpaBHCHHE

MPSIMOI B TPOCTPAHCTBE, (3) — HOPMAIBHBIM BEKTOP MPSMON — BEKTOP OPTOTOHAIBHOU MPSAMOM;

3) (1) — kaHOHHMYeCKOe YPABHEHHUE NPSIMO¥i B MPOCTPAHCTBE, (2) — napaMeTpuyecKoe ypap-

HEeHHe NPSAMON B IPOCTPAHCTBE, (3) — HANPABJIAIINI BEKTOP NPAMOH — BEKTOP KOJLIHHE-
APHOI MPSAMOM.

52. Yron Mex1y npsMbIMU X2X% _Y~h _27h X=% _Yo¥ _I7h
Il ml nl I2 mZ n2

Omnpenensiercs U3 BbIPaKEHUSA:

Ortser:

1) cosar = LI, + mm, +nn,

E3

\/If+mf+nf -\/I22+m§+n22

2) cosa =1 l, + mm, +nn,;

3) sina = LI, + mm, +nn,

\/If+m12+nf -\/I22+m§+n22

53. VpaBuenne AX+By+Cz+D=0 (1)

U Bextop N = Al + Bj + CK 2
HaspiBaroTcs COOTBETCTBEHHO:
OrtBer:

1) (1) — ypaBHEHHUE PSIMOI B IPOCTPAHCTBE, (2) — HAMPABIISAIOIINI BEKTOP MPSIMOIA;
2) (1) - ypaBHEHHE IIOCKOCTH B IIPOCTPAHCTBE, (2) — HAIPABIAIONIUI BEKTOP IIIOCKOCTH;
3) (1) — ypaBHeHHE IUIOCKOCTH B MPOCTPAHCTBE, (2) — HOPMAJBbHBIN BEKTOP MJIOCKOCTH.

54. Yron mexay minockoctsimu AX+BYy+Cz+D, =0 u AXx+B,y+C,z+D, =0

OTIPENIEIISIETCS U3 BBIPAKECHUS
OrtBerT:

AA +BB, +CC,

1) sina =
JAZ+BZ+C2 . \[A? +BZ +C2
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AA +BB, +CC,

2) cosSa =

AA +BB, +CC,
JAZ+B2+C2.\[A? +BZ +C _

3) cosa =

55. Haiitu HOpMab K npsiMoit 2X + 3Y = 7 ¥ KOOPJUHATHI CIIOKHUTb.
Otsersr: 1)5, 2) 4, 3) 6, 4) 6.
56. HaliTu paccTosiHHE OT TOUKH A(Z 0 2) 10 TIocKocTH 2X+2y+2+3=0.
Otsetsr: 1) 2, 2) 3, 3)1, 4)6.

2 2
57. Haiitu (hoKyCHOE pacCTOSIHHE AJUTUTICA )5(— + Z - =1
Otsersr: 1)2,2)4,3)6,4) 3.
58. 3aaHo KOMIUTIEKCHOE Yucio Z = X + 1y. BeiOepute npaBuiibHbIe 0TBETHI Ut Rez , Imz | |z],
ecIIu:

1. Rez =vy; 2.Rez=ly; 3. Rez=x; 4. lmz=x; 5.lmz=1iy; 6.Imz=y;
7.2l =x*+y%; 8.z = X+ 9. |z = /x> + 7.

OrTBerT:

1)1, 4,9,

2) 3;5;8;

3)2;4;9;

4) 3;6;9;

5)3;5;7.

59. YMHOXEHHE KOMITJICKCHBIX YHCEN Z4 MZ; OCYHIECTBISIETCS IO (hopMyIie:
OTBeTHI:

_)_[zjl[z | (cos( @y + @) +isin(e, + @;));

2) |24]172l(cos @y @, + isin @y @,);

3) |zallzz| (sin( @y +¢,) +icos( @, + @, ).

60. /leneHne KOMIUIEKCHBIX YHCEN Z; MZ, OCYIIECTBIsAETCS 1O popmyre :
OTBETHI:

| P1a i cin®e)
1) - (cosm: + 1 sin m:)’
2) j,_' (cos (@, — ;) +1 sin(e; — @;));
3) j,__ (sin(p, — @) +icos (@, — @),
ot | .y . ¥y
4) E:|( o —I-L::c-s%)_

61. BosBesieHue B cTeneHb N KOMILIEKCHOTO Yncna Z = |z|(cos ¢ + i sin ¢)ocymecTpisercs no
dopmyie:
OTBeTHI:
1) |z|*(cos™p + isin™ @);
2) |z|*(cos @™ + i sin g™ );
3) Iz]™ (t:t:rsﬂ +i sinm);
T
4) |z[*(cos(n - @) +isin(n-¢)).




62. 3BneueHust KOpHs N-0 CTETIEHH OCYIIECTBISETCS 0 (hopmyIie:
OTtBeTHI:

l)_lffm (Cﬂ‘s mfnk + isin —qﬁjm{ )_;_

+2nk |p+2.1?k)

2) V=l (Siﬂ, L +icos

3) lffm(cnsf + isinf) :

1) Izl (cos e +isinfe)

63 . Haiitu npousBenenue komriekcHbix yrcen (2 + 3i)(5 + 2i).
Oteersr1)4+19i, 2) 14+19i, 3) 11+11i, 4) 12+5i.

64. YuciioBol nociie10BaTeIbHOCTHIO Ha3bIBAIOT MHOKECTBO

OTBETHI:

1) 3aHyMEpOBaHHBIX JCWCTBUTEIBHBIX YHCEN, PACIIONIOKCHHBIX B MOPSJIKE BO3PACTAHUS HX IO
a0COJIFOTHOM BEJIMYMHE;

2) 3aHyMEpPOBAHHBIX BEIICCTBCHHBIX YHUCEII, MOAYMHSIOMUXCS 33JaHHOW (YHKIIMOHAILHOH 3a-
BHCHMOCTBIO X, = f(x);

3) 3aHYMepPOBaHHBIX BEIECTBEHHBIX YHMCE, MOJYVYECHHBIX M0 HEKOTOPOMY 3aKOHY, 3aBH-

camemy or N < N.

65. Uncio & Ha3pIBAETCS IPEIEIOM MOCIEN0BATENBHOCTH {X, }, €CiM I BCIKOTO

OTBeTHI:

1) uncna ny Haitnéres & < 0 Takoe, UTO BBHIIOJIHAETCS HEPABEHCTBO | X, — al< ¢

2) uncna 1y Haiinéres & < 0 Takoe, YTO BBIIOJIHAETCS HEPABEHCTBO | X, — al> ¢ ;

e < 0 Haiinéres Ymeao ny = 1y (£) Takoe , YTO BBINOJIHSETCS HEPABEHCTBO |1, — al<g

4) ¢ — 0 Haiigéres yucio 1, = My (£) Takoe , YTO BHIIOJIHAETCS HEPABEHCTBO | X, — al> ¢ ;

66. Ecim lim, . x =a, lim

y,=b, 0

OTBETHI:
1) ]'im?‘! —*0J (x?‘!}r?‘!:]: a}r?‘! + bx?‘!!
2) lim, .. (x,y,)=a-b

3) lim,, .. (x,¥,)= alim

¥, +blim, . x,.

M —+oo

1 .

67. Ipenensr a) lim(1+x)* b) lim(1+ 1)X c) lim SN X L a3KIBAIOTCS COOTRETCTBEHHO

x—0 X—>00 X x=>0 X
OTBeTHI:
1) a) BTOpOIi 3aMeuaTe/ILHbII Npe1esa; D) BTopoii 3aMeuaTeIbHbII Npe/ies; ¢) nepBblii
3aMeyaTe ] bHbIi Npee;
2) a) mepBhIi 3aMeYaTeNbHbIN Mpe/IelT; D) nepBhIii 3aMevaTeNIbHbIN PEIeI; C) BTOPOH
3amMevaTeIbHbIN Mpee;
3) a) BTOpOI 3aMeuaTeNnbHBIN Tpesies; D) mepBblii 3aMeyaTeIbHbBIN MPeIe; ¢) MepPBbIi
3amMevaTeIbHbIN Mpees.

68. dynknus y = f(X) Ha3pIBacTCSA HEMPEPHIBHOM B TOUKE X = a, €CIIH
OtBeTsI:

1) lim f(x) =D, roe |f(X)—b|<g
2) lim f(x)=b,rane b= f(a)
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3)lim f (x) =b, rue b onpenensiercst u3 onpenenenust npenena f(X) B Touke x = a.
X—a

69. ®ynkuus f(X) Ha3pIBacTCS HEMPEPHIBHON B TOYKE X = a, €CJM Jyis Jitoboro & > 0 Haiijercs
o(&) > 0Takoe, uto s

OTBETHI:

1) |X — a| < & CIIpaBeUTMBO HEPABEHCTBO | f(x)—f (a)| <o(e);

2) |X - a| < 0(€)) cupaBemIMBO HEPABEHCTBO | f(x)—f (a)| >

§)_|X — a| < 0(€) cupaBelINBO HEPABEHCTBO | f(x)—f (a)| <&

70. Eciu npenen ¢pyukuun y=f(X) B Touke X = a cymiecTByeT, HO B 3T0i Touke f(X) mubo He
ompexenena, muoo f(a) = lim f(x), To Touka x = a Ha3bIBaeTCs
X—a

OTBETHI:

1) To4KO# pa3pbiBa IEPBOrO POJIa;
2) TOYKO# pa3pbiBa BTOPOTO pOJa;
3) yecTpaHMMOii TOYKOH pa3pbiBa.

71. Ecnu B TOuKe X K rpaduky dyHkuuu ¥ = f(x) mpoBejieHa KacateabHas, TO IPOM3BOIHAS U
muddepeHmanbHas GYHKIMA T€OMETPUUECKH UCTOIKOBBIBAETCS COOTBETCTBEHHO KaK

OTBeThI:

1) mpupamieHue opAMHATH KacaTenbHol Hal[xg;xy + Ax] u TaHrec yria HakIoHA KacaTebHOM
K ocu, B TOUKE Xj;

2) TaHTeHC yIjla HaKJIOHa KacaTelbHoil k ocu O, u npupanienne GyHKIMU Ha [xg; %, + Ax]

3) TaHreHc yrja HaKJI0Ha KacaTeJbHOH K ocu O, B TOUKe XU NpUpalieHne OpANHATHI Ka-

caTeJIbHOM Ha [xg; %, + Ax]

u
72. Ecmn ¢pynxman U(X) uV(X) auddepentmpyemsl, To (U - V) 'II/I(E)IBI:I‘II/ICHSIIOTC}I COOTBET-

CTBEHHO TI0 (popMyJiam:

OTBETHI:
f “ u'v-vrU
U -v-v -UI/IT,
f v -U-Urv
2)u vV Un ———;
'[_rZ
u'.v-vru

DU v+VUn ———
e

73. Ecin ¢ynxumsa ¥y = f(x) 3amana napamerpudecku, T.e. X = @(t) u ¥ =y(t), roe t-
mapameTp, TO
v'(x)BpIuncsercs o Gopmyne:

OTBETHI:
dib(t
1 tﬁ(};
dt
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dip(t)
do(t)’

de(t)
di(t)’

74. IpaBunbno Jlonurans: ecnu  f(x) u g(x)HenpepslBHbI ¥ auddepeHupyeMbl B HEKOTOPOT
IPOKOJIOTOM oKkpecTHOCTH Toukux = C,g(x) #0 u lim, . f(x)= 0]lim,_.g(x) =0, 10

OTBETHI:

e Imre)
1) 11mx—>fg(x3| - IEHEQ(X} ]

o f(0) (oY
2) ].lmx_;.fg(x} - :lrl_ln- {gix}) :

im. LE3 = hm 55

75. JlocTaTOuHBIM yca0BUeM Bo3pactanus pynkuus ¥ = f(x)nala; b) asnsercs
OTBETHI:

1) f'(x) = 0B mo6oii Touke x £ (a; b);

2) f'(x) = 0 B_11060ii Toukex € (a; b);

76. Ecin Gynkums ¥ = f(x) onpenencra va (a; b) u wis eex x € (a; b)f''(C) < 0, r0 pynHk-
st v = f(x)na (a; b)

OTBeTHI:

1) yObiBaer;

2) BO3pacTaer;

3) BbINYKJIA;
4) BOTHYTa;

77. Mpsimasty = kx + bsiprsieTcst HAKIIOHHON acUMITOTON utst hyHKIMu ¥ = f(x),ecru

Dlim, 22 = kwlim,_ (f(x) = kx) = b

2) lim, S = pulim, . (f(x) — Jex) =k

78. Berauciuts nipezien  |jm ax+2 .
x—4 3X - 3

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

. in
79. BeruncnuTh peaen ||m M .
x—0 X

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

3 X“+1
: X*+1
80. Beruncnuth npezaen ||m( 3 ] .
X

X—00

Otsetsl: 1) 2,2) 1, 3) 3, 4) 0.
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91.

81. Haiiti npon3BoaHyr0 11 QyHKIHK € .

Otsetnr: 1) €7%,2) €,3) —e7*,4) -¢”.

82. Haiitu mpomssoanyto as pynxrun  5x'° + e,

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

83. Haiitu npousBoaHyto GyHkumn 5x* +sin(6x).
Otserts : 1)5%° + c0s(6x) ,2) 20x> + 6¢0s(6X) ,3) 20x* + cos(6x) ,4) X* + 6C0S(6X) .

84. Haitt mpousBonyio GpyHkuuu X° + cos(3X).
Otsertsl: 1)3X° +5in(6x), 2) 3x* —3sin(3x), 3) 3x* +sin(6x), 4) 4x* +3sin(3X).

85. Haittu npousBonyio Gpyskuuu €os’(X).
Oteetsl: 1)sin(2x), 2) —sin(2x), 3) —cos(2x), 4) cos(2X) .

86. Haiitn npousBoaHyto ¢pyHkimu Sin(3X+2).
Otsetsl: 1)3sin(X), 2) 3sin(3x+2), 3) 3cos(3x+2), 4) -3cos(3x+2).

87. Haiitu nponssoanyio ans pyakmun e - (2x* +5)°.
Otsetsr: 1) 6% -24x°(2x* +5)%, 2) 6™ -(2x* +5)% +e%-24x*(2x* +5), 3) e -24x*(2x* +5) ,
4) e™ . (2x* +5)% +e%.24x°(2x* +5) .

88. HaiiTn epByr0 MpOU3BOAHYIO OT (DYHKIIUH U BBIYUCIUTH €€ 3HAUCHHE B TOUKE X = 4!
v=v1+42x

Orteer: 1) 3; 2) 0,33; 3) 0,66; 4) 0,99; 5) 1,5;

89. HaiiTu nepByro Npou3BOAHYIO OT GYHKIIUHA U BBIYUCIUTH €€ 3HAYCHUE B TOUKE X = 4:
v =3x— 6y/x

Otser: 1)6; 2) 0; 3) 2; 4) 3; 5) 15

90. HaiiTu nepBy0 NpoOr3BOAHYIO OT (YHKIIMH U BBIYUCIUTH €€ 3HAYCHUE B TOUKE X = 1:
L, 1
i
Tox? 14+ ¢

Otsert: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

Ecmn dyrxuus U=U(X,y) muddepermmpyema B touke Mo(*o: o), a dynxums x=9 () y
F¢(t) nuddepennupyema B Touke Lo, Torma pynkuus U=(X,y) muddepeHimpyema B Touke
o wuacTHas npom3BOHAS BEIUMCIIAETCS TIO GOPMYIIE:
U duadx dUdy  8U FUdx SUdy  8U Udy SUdx
OtBet: 1) dt=dx dt+dy dt; Q) dr=ac de+dy dr; 3) dr=dx dr+8y dr,

92. Tpammentom dyukuun U=f(X,y,z) B Touke Mo(¥o:Yo: Z0) nassisaercs
dU AU au

Otger: 1)gradU=a=dx+2xdy+2a=dz;
w_ o, o

- — —
2) gradU:ax i+9y j+ 8z k;
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v ey
3) gradU=a=cos@+3y cosP +3= cosY-
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Tpunooicenue 4

TunoBble BONPOCHI K 3a4eTy
OIIK 1 (3nams), OIIK 2(3nams)

[TepBooOpasnas. HeomnpeneneHHbII UHTETpall U €ro CBOHCTBA. Tabnuila MHTETpasioB.
3aMeHa nepeMeHHOW B HEOIpeAeNeHHOM HHTerpajie. Meroa BHeceHUs nona nuddepen-
uanl.

WHTerpupoBaHue 1o 4acTsm.

WHuTerpupoBaHue NpocTeninux Ipooei.

HuTerpupoBanue palioOHaIbHBIX APOOESH.

WNuterpupoBanue (QyHKIHA, pallMOHAIBHO 3aBHCALIMX OT TPUTOHOMETPHUECKUX (DYHK-
105058

HexoTtopblie nHTErpasIsl TPUTOHOMETPUIECKUX (DYHKITHIA.

HuTerpupoBanue anreOpandyeckux UppauoHaIbHOCTEH.

0O0630p METOI0B UHTETPUPOBAHHUS.

Omnpenenennslit uurerpan. ®opmyna Hetorona — JleitOnumna.

. 3amMeHa IepeMEHHOM B ONPECIICHHOM UHTETpaJIe.

. IHTErprpoBaHue 1o 4acTsm.

. [TpuOnm>xeHHOE BHIYMCIEHUE OIIPEIEICHHBIX HHTETPAJIOB.

. HecoOGcTBeHHBIE MHTETPAIBI.

. Ilnomamu rrockux Guryp.

. JlnnHa 1yru KpUBOM.

. O6bem Tena Bpamenus. [1nomans moBepXHOCTH BpaICHUSI.
. MomenThI. [{eHTp TsKecTH.

. IlpunoskeHus onpeaeieHHbIX HHTETPAIOB K PEHICHNI0 (PU3NYECKHX 3a/1a4.
. JIBOVMHOM MHTErpaJl B IPSIMOYTOJIbHBIX KOOPAUHATAX.

. 3aMeHa IePEMEHHBIX B JBOTHOM HHTETpae.

. Beruncienue miomaaen miockux o0iaacTen.

. Beruncnenne o0beMoB.

. Beruncnenue mioniaam oBepXHOCTH.

. [IpunoxeHus 1BOMHOTO UHTErpajga K MEXaHUKE.

. TpOWHOM MHTErpaj B IPSIMOYTOJIbHBIX KOOpJAUHATAX.

. Ilepexon B TpOItHOM MHTETpaie K HUIMHAPUIECKUM U CHepHUUIeCKUM KOOpIUHATAM.
. Berunciienre 00beMOB C TTOMOIIBIO TPOMHBIX HHTETPAJIOB.

. [IpunoxxeHus TpOMHOT0 UHTETpaia K MEXaHHKE.

. KprBOsMHENHBIE UHTETPAIBI.

. ®opmyna I'puna.

. [IpunoxeHns KpUBOJIMHENHBIX HHTETPAJIOB.

. [loBepXHOCTHBIE UHTETPATIBI.
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Tpunooicenue 5

TunoBble 3a1aHUs 1JI1 KOHTPOJbHON padoThl Ne2
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

BapuanTt 1

3amanue 1.
Haiiti HeonpeneneHHbie HHTETpaNBL. B MyHKTE @) U 0) pe3yabTaThl MIPOBEPUTH AU depeH-
UPOBAHUEM.

a)J- dx ) )Ixarcsmx . ).[ dx I
cos” x(3tgx +1)’ J1-x X+ 2x+2' 3,/1+

3amanue 2.

Bbruucinte npuOIMKEHHOE 3HAYCHHUE OIPEICIICHHOIO MHTErpasia J.f(x)dX C MOMOIIIBIO
a
dbopmysnsl CumricoHa, pa30MB OTpe30K uHTerpupoBanus Ha 10 gyacteil. Bece Bbruncienus mpous-
BOJIUTBH C OKPYTJICHUEM JI0 TPETHETO AECATUYHOTO 3HAKA.

10
_[ v x* + 5dx.
0

3amanue 3.
Brruuciuth HeCOOCTBEHHBINM MHTETPAJT WM JI0KAa3aTh €r0 PaCXOIUMOCTb.
-1 2
J- x“dx
=
0 V1-x
3amanue 4.

Beraucnuts miomans GUrypbl, OrpaHUueHHON YeThIPEXJICIIECTKOBOW po30oii I =4Sin 2 ¢ .
3ajanue 3.

BbraucinTh ¢ moMOIIbI0 JBOWHOTO MHTETpaa B MOJSPHBIX KOOPAMHAT IUIOMAIL (DUTYPHI,
OrpaHUYEHHOW KPUBOH, 3aJaHHON ypaBHEHUEM B J€KapTOBBIX KoopauHaTax (a > 0).

(2 )2 = a (3 ),

3aznanue 6.

BbruncnauTh ¢ mMOMOLIBI0 TPOWHOTO MHTETpasia 00beM Teja, OTPaHUYEHHOTIO YKa3aHHBIMU
noBepxHocTAMHU. Crenarp 4epTex JaHHOTO Tela U €ro NPOEKLINU Ha INIOCKOCTh X 0.

2=0, z=)?, X*+>=0.

3aganue 7.

Beruncnuts KpUBONMHENHBIA HHTETPAIT

[ O —2x9)dx+ (37 - 2x)dy
BJIOJIb AyTH | mapabosl y = x? OT TouKH A (-1; 1) no Touku B (1; 1). Cnenatp yepTex.

Bapuant 2

3amanue 1.
Haiiti HeonpeneneHHble HHTETpaNbl. B yHKTE a) U 6) pe3ynbTaThl MPOBEpUTH AU hepeH-
ITUPOBAHUEM.

. J- cos3xdx

x2dx . cos xdx
4 +sin3x’ 2 I ' j

6) | x’e*dx; ; .
)I X3 +5x% +8x+4 1+ cos X

3aganue 2.
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b
Bbruucints npHOIMKEHHOS 3HAYCHHE OIPEACIIEHHOr0 HHTErpaa Jf(x)dx C MOMOIIIBIO

a
dbopmyasl CUMIICOHA, pa30MB OTPE30K MHTerpupoBanus Ha 10 yacteit. Bce BeIumcieHus mpous-
BOJUTH C OKPYTJICHUEM JI0 TPETHETO JAECATUUHOIO 3HAKA.

9
J\/ X3 + 2dx.
a

3ajmanue 3.
Bbruucints HeCOOCTBEHHBIN MHTETPAJl HITH JI0Ka3aTh €r0 PacXOAUMOCTb.
2
J' dx
—
1 (x=1)
3aganue 4.

Boruncnuth 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu OX QUrypsel, orpaHudeH-
HOI mapabonaMu y = X’ ny = Jx.
3ajanue 3.

BbruncnuTh ¢ TOMOIIBIO JBOMHOIO MHTETpalia B MOJISIPHBIX KOOPAUHAT IJIOWAAb (DUTYPHI,
OTPaHUYEHHOUN KPUBOH, 3aJaHHOM YpaBHEHUEM B JIEKapTOBBIX KoopAuHaTax (a > ().

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

3asanue 6.

BbruncnuTh ¢ MOMOIIBI0 TPOWHOTO MHTETpasia 00beM Tejla, OTPaHUYCHHOTO YKa3aHHBIMU
noBepxHocTaAMH. CaenaTh 4epTeX JaHHOTO TeJa U €ro MPOEKIUU Ha TIJIOCKOCTh X O Y.

2=0, y+z=4, x*+y*=4,

3ajanue 7.

BbluncnuTh KpUBONMHENHBIA UHTETPAT

[ Oy —=3x)dx+ (37 - 2y)dy

BJI0JIb BepXHeit mosoBuHbI 1 ammnca x =3 cost,y=2sint, (0<t < ).
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Ipunoosicenue 6

TunoBoii KOMIIJIEKT 3aJJaHUM 1JI51 TECTOB
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

1. dopmyna Herotona-Jleibuuma, eciau F{X) - nepsoodpasuas mis f(X), umeer Bun:
b

Ortser: l)i f(x)dx=F(a)-F(b); 2) '[ f(x)dx=F(b)-F(a);

a

3) if(x)dx:F(b)+F(a);4) .Tf(x)dx:F(b)'F(a).

2. (DOpMy.]'Ia HHTECIPHUPOBAHUA 110 YACTAM JIA OIIPEACTICHHOI'O MHTErpajia UMECT BHU:

b b b b
Omser: 1) [UdV =UV [2 +[VdU ; 2) fuav %

b
- IVdU

b b de b b b
3) [udv=uv| - v 9 Judv =uv], - fvdu .

a

3. BpluucnuTh onpeaeneHHbld HHTerpa
. 5.~
J (1+3 Vxt)dx
1

Otset: 1) 5; 2)1; 3)4; 4 2; 5)3;
4. BBIYUCIHUTH ONPEeIeHHbIH HHTErpall

3 4
- (wdx
14 J; vE
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;
5. BbIuncIUTh ONpeieieHHbIH HHTErpa

-
&

4
— dx
1 ¥
Oteer: 1) 5; 2) 1; 3)4; 4)2; 5)3;
6. BprunciuTh onpeneneHHbI HHTETpa

1-e 1
f dx
0 1—x

Otsert: 1) -5; 2) -1; 3)-4; 4)-2; 5) -3;
7. BBIYHUCIUTH OMPEICICHHBIA HHTETPAT

1
9 f Y xtdx
o

Oteer: 1) 5; 2)1; 3)4; 4)2; 5) 3,
8. BBIUMCIMTE ONpe/eIeHHbIi HHTErpal

2 (e 1
17 ), V¥
Otset: 1) 5; 2)1; 3)4; 4)2; 5)3;
9. BpunciuTh ONpeneeHHBI HHTETPa
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1
—dx
1 VX
Otser: 1) 5; 2) 1; 3)4; 4)2; 5) 3;
10. BwruuciauTh onpeneaeHHbIA HHTETpal

1

T -
15-[ Vi1— 4x-dx

o

Otset: 1)5; 2)1; 3)4; 4)2; 5) 3;
11. BeluncnuTh onpeaeneHHblid HHTErpal

3 [tx+1
L[,
4 Jy W
Otset: 1)5; 2)1; 3)4; 4)2; 5) 3,
12. BeruucnuTh onpeeneHHbI HHTeTrpa

1 (3
—-J x - (2% —1)dx
Uy
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;

13. BBIYKCIIUTD ONPEIE/ICHHBIN HHTETPal

T

ry
J- 2sinxcosxdx
)

Otet: 1) 5; 2) 1; 3)4; 4)2; 5) 3;
14. BbIYHMCIIUTD ONPEIEIICHHBIN HHTETPa

T

I COSX
[Foco
T sin®x
4
Oteet: 1) 5; 2)1; 3)4; 4)2; 5)3;
15. HaiiTu muomanas miockoi Gpurypel, orpaHUu4E€HHON MPSIMBIMU

1
F:Z(EX—l:]: y=0; x=2; x=4.
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;

16. Haiftu mutomaap miockoi GUrypsl, OrpaHUuE€HHON JIMHUSAMU

y=4x+1; v=6x+1; x=0; x=2.
Oteer: 1) 5; 2)1; 3)4; 4) 2; 5) 3;
17. HecoOcTBeHHbII nHTerpan l-oro poga obo3Havaercs:

Otger: 1) j‘f(x)dx; Z)T f(x)dx; 3) j‘f(x)dx ; 4)idf (x).

18. BeruncnuTh HeCOOCTBEHHBIH HHTETpa

1 = 1
L
m J__x°+2x+ 2
Oteer: 1) 5; 2)1; 3)4; 4)2; 5) 3;

19. BeraucinuTh HECOOCTBEHHBINA HHTETpAT
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= 1
9- —— - dx
J; (x+ 1)
Otser: 1)5; 2)1; 3)4; 4)2; 5) 3;
20. BBIYHCIUTD MOBTOPHBIA HHTETPAIT

1 1 1
4-J. de. d}rJ. (x+ z)dz
o 0 0
Otser: 1)2;2) 5;3) 1;4) 3;5) 4;

21. BbuuciuTh MOBTOPHBIN HHTET A
1 x
6 [ x| Gy
o o
Otget: 1) 2;2)5;3) 1;4) 3;5) 4,

22. BBIYHCIIUTD IBOWHON MHTETPAJ 0 MPSMOYTOIBHOM 001acTH

ﬂ;x}frﬂ,

roe D:1 <= x =< 2, 0=y<2
Otser: 1) 2;2) 5;3) 1; 4) 3; 5) 4;

23. BerauciuTh JBOWHON MHTETPAJ TI0 IPSIMOYTOJIBHON 001acTh

ﬁ-ﬂ;(x:+}rjd5,

rge D:0 =x =1, 0=y=1
Otser: 1) 2; 2) 5; 3) 1; 4) 3; 5) 4;

24. BpauciuTh IBOMHON MHTETPAJ IO 00JIACTH, OTPaHUYCHHON 33 JaHHBIMU KPUBBIMH

12-ﬂ;d5,

roeD: yv=x% v=x

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

25. C noMoIIbI0 IBOMHOIO MHTErpaja BBIUMCIUTH IJIOMAAb (PUTypbl, OTPAHUYEHHON Kpu-
BBIMU

y=2x; v=—x; x=4%
2

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

26. BpruuciuTh TpOWHON HHTErpa
15 1 2= ¥
—- | 2zdz J. ydy J. dx
7 o = o
Otset: 1) 2;2) 5; 3) 1; 4) 3; 5) 4,
27. BBIaucimTh, Mepexo/is K MOJSIPHBIM KOOPIHATAM
12 —_—
_J-f 1,‘."_'222 + }FE ds
m Mp
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D: x*+y* =<1; x=0; y=0
Otser: 1) 2;2) 5; 3) 1; 4) 3;5) 4,

28. BeranciuTh, Iepexo/is K MOJISPHBIM KOOPAHMHATAM

24
(1 e
T Mp

D: x*4+y* <1; x=0
Otget: 1) 2;2) 5;3) 1;4) 3;5) 4;

29. BeruncnuTh, nepexo/is K MOJIIPHBIM KOOpAUHATAM, HHTErpall 1o 00JIaCTH, OrpaHUYCHHOMN
3aJJaHHBIMU KPUBBIMH

4
ﬂlds
T— 2 -

D: x*+vyv= —2v=0; v

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

0; v==x

30. Beruucnuth HHTETpal
2 [G-yas,

rie 1- otpe3ok npsimoii ot A(0, 0) 1o B(4,3)

Otget: 1)2;2)5;3) 1;4) 3;5) 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.

Ipunooicenue 7

Tumnosbie BONPOCHI K IK3aMEHY
OIIK 1 (3nams), OIIK 2(3nams)

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA.

HHTerpupoBaHue HEKOTOPBIX THIOB AU (HepeHInaIbHBIX YPaBHEHUH 1€PBOro MOPSIKA.
Juddepennnanbapie ypaBHEHHS BBICIINX TOPSIIKOB.

Jlunelinsle TuddepeHaIbHble YpaBHEHUs BTOPOIO MOPSAIKA ¢ IOCTOSHHBIMU KO3 du-
LUEHTaMH.

Jlunelinble quddepeHnnanbHble YpaBHEHUS N — ro NopsAKa ¢ IOCTOSHHBIMU KO3 duiiu-
EHTaMH.

Meron Jlarpanxa (MeToJl Bapualiy IPOU3BOJIbHBIX IOCTOSHHBIX).

Cucrembl JIMHEHHBIX TU(QepeHINaTbHBIX YPAaBHEHHIA C MOCTOSIHHBIMUA KO3 HUIMEHTa-
MHU.

beckoneuHsli psi, €ro CXOAUMOCTb.

HccnenoBanue Ha CXOIUMOCTHU PAJOB € MOJOXHUTEIbHBIMU wieHamu. [IpusHaku cpaBHe-
HUS.

[Tpusnaku cxoaumoctu Jlanam6epa u Komu.

WHTerpanbHblil IPU3HAK CXOAUMOCTH.

AbcomoTHas cxoauMocTb. Teopema JlelOuna o cXOAMMOCTH 3HAKOYEPEIYIOLUXCs psi-
JIOB.

@OyHKIMOHANbHBIE psiibl. O6JacTh CXOAUMOCTH.

[TpaBriibHAsA CXOAUMOCTb (PYHKIIMOHAJIBHBIX PSIJIOB.

Crenennsle psaabl. IHTEpBaN 1 paguyc CXOIUMOCTH.

Papn Teinopa.

WuterpupoBanue quddepeHnaabHbIX YPaBHEHNH C TOMOIIBIO CTENIEHHBIX PAIOB.
[TpunoxeHus CTeNEeHHbIX PSIIOB K NPUOIMIKEHHBIM BBIYHCICHUSM.

Psizibl ¢ KOMIUIEKCHBIMU WJIEHAMHU.

Psansr Oypoe.

Nurterpan Oypsoe.

CkangpHoe noste. [Ipon3BoaHast 1o HanpasJIeHUIO.

I'pagueHT CKaIApHOTO IOJI.

BekropHoe nose. IIoTok BEKTOPHOTO MOJIs 4€pPE3 MOBEPXHOCTD.

ITognpocTpaHcTBa.

OneMeHThl KOMOMHATOPUKH: IEPECTAHOBKHU, pa3MEIleHUs], COUETaHHUS.

Knaccuueckoe omnpeneneHre BEpOSITHOCTH, ClydaillHble COOBITUS, 3JIEMEHTApHBIE UCXO-
JIbl, CBOMCTBA KJIACCUYECKOU BEPOSITHOCTH.

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopemMa Cl0KeHUs BEpPOSTHOCTEH.

3aBuUCUMBIE U He3aBUCUMBIE cOObITHA. TeopeMa yMHOXKEHHUs BEPOSTHOCTEH.

VYcnoBHast BeposTHOCTB. Teopema o (popmyiie MmoTHOM BEeposTHOCTH, popMyibl baifeca.
[TonsiTHe pactipeneneHust BEpOATHOCTEH ciydailHbIX coObITHH. CxeMa He3aBUCUMBIX HC-
neiTannii. ®opmyna beprysm.

Crnyvaiinbple BETMYUHBI: OIpeiesieHne, (PYHKIHS pacrpeleieHus Cy4yailHON BeIMYUHBI U
€€ CBOCTBA, HE3aBUCUMBIE CITy4ailHble BETMYUHBL.

OmnpeneneHnst YUCIOBBIX XapAaKTEPUCTUK JUCKPETHBIX M HENPEPBIBHBIX CIyYaiHBIX Be-
JUYMH: MaTeMaTH4ecKoe OKUIaHWe, IUCIepcus, Mojia, MeAuaHa, IeHTpalbHble U
Ha4aJIbHbIE MOMEHTHI.

CBoiicTBa MaTeMaTHYECKOr0 OXUAAHUSA U AUCHEPCHHU AUCKPETHOM CIydyalHON BEJINYH-
HBI.

buHomuanbHOE pacrpeseneHue, BHIYMCIEHUE MaTEMAaTUYECKOTO OKUAAHUS U IUCTIEPCUH
OMHOMHMHAJIBHOTO PacIpe/IeIeHHON CIlydaifHON BEIMUMHBI.
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36.

37.

38.

39.
40.

41.

42.

I'eomerpuueckoe pacnpenenenue. Pacnpenenenue I[lyaccona. BeruncieHue OCHOBHBIX
YHUCJIOBBIX XaPAaKTEPUCTHUK ITUX PACIpEIeICHUN.

HenpeppiBHbIE ciydaliHble BEIWYUHBI. BpluncieHMe MaTeMaTH4eCcKOro OXKUIAHUS U
JUCIIEPCUU JJI1 PABHOMEPHO U HOPMAJIBHO PAaCIpPENEIECHHBIX CIy4YalHbIX BEJIHYHH.
DyHKIHUA paclpeesIeHNs] HENIPEPBIBHON CIIydalilHOM BEJIMYMHEI U €€ cBoucTBa. DyHKIuUA
IJIOTHOCTH pacnpeneneHus. Mona, Menuana. HauanbpHble U HEHTpaJIbHbIE MOMEHTHI.
[TonsiTHE O 3aKOHE OONBIINX YHCEIL.

OcHOBHbBIE TIOHATHS MAaTEMaTHUYECKON CTAaTUCTUKU: FeHepaibHasi COBOKYITHOCTh, BBIOOP-
Ka, BBIOOPOYHbIE XapaKTEepPUCTHKU. MeToab! 0TOOpA.

CratucTuyeckre OIEHKM M UX CBOMCTBA: HECMEIIEHHOCTb, 3()(PEKTUBHOCTh U COCTOSI-
TEJIbHOCTb.

[IpencraBnenue cratuctudeckux AanHbiX. [lomuron yacror. ['mcrorpamma.
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Ipunoosicenue 8

TunosBble 3a1aHus 1JI KOHTPOJIbHOM padoThl Ne3
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

BapuanTt 1

3amanue 1
Haiitu obmiee pemenue nuddepeHmanibHOro ypaBHEeHUS:

Xy'=yln (Xj
X
3ananue 2

Haiitu obmee pemenre nuddepeHmanbHOro ypaBHSHUS
y"+ y'tgx =sin 2Xx.
3ajnanue 3
HaiiTi yacTHOe pemrenne nuddepennuansHoro ypapaenns Y +4y = e, YIIOBJIETBO-

psomee nauansusiv yeosusam: Y(0) =0, y'(0) =0.

3aganue 4
Pemuth muddepennmansHoe ypaBHEHHE METOJOM BapHaIlH MPOU3BOJILHON MOCTOSTHHON
y"+4y’ =8ctg2x
3aganue 5
Jlana cucrema JIMHEHHBIX AU(PEpEeHINATbHBIX YPABHEHUN ¢ TOCTOSSHHBIMU KOA(hdUIU-
CHTaAMU:

dx

— =3X+
dt y
dy

— =8X+
dt y

Tpebyercs: 1) HaliTu oOIIee pelIeHre CUCTEMBI C TIOMOIIbIO XapaKTEPUCTUUECKOIO YpaBHEHMUS;
2) 3anmcath JaHHYIO0 CUCTEMY U €€ pellleHre B MaTpu4Hoil popme.

3amanue 6
HccnenoBath CXOAMMOCTh YUCTIOBOTO PsJia:
i 1
n=1 (2n +1)2 -1
3amanne 7
HccnenoBath CXOAUMOCTh 3HAKOIIEPEMEHHOTO psija:
3amanue 8

Haiitu HHTCPBAJI CXOAUMOCTH CTCIICHHOI'O pAda U UCCIICA0BATh CXOAUMOCTh Ha KOHIAX
HWHTCpBaJIa CXOAUMOCTHU:

|
2r:)-xn
n

2(

3aganue 9
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Haiitu Tpu nepBbIX, OTIIMYHBIX OT HYJIS YJ€HA Pa3JIOKECHHs B CTEIEHHOM sl pelIeHUs
y= y(x) nudepeHIaIbHOTO ypaBHEHUS y’ =Y+ y2, YIOBJIETBOPSIOUIETO HAYaJIbHOMY
yenosuio Y(0) = 3.
3ajanue 10

T —X
Pasznoxuts ¢pyskmmo T (X) = T B pan Oyprbe Ha unTepBane (—7; 7).

3aganue 11
B maptum u3 10 uzngenuii 2 6pakoBanabix. Hayran BeiOupator 3 m3nenus. OnpenenuTsb
BEPOSTHOCTb TOT'O, YTO CPEIU ITUX U3JeNnuil OyaeT XoTs Obl 01HO OpaKOBaHHOE.

3amanue 12
Jlyis curHanu3aiiy 00 aBapuy yCTaHOBJICHBI TPHU HE3aBUCUMO Pa0OTAIONIUX YCTPOHCTRA.

BepositHOCTE TOTO, YTO TIpU aBapuu cpabortaeTr mnepBoe yctpoiictBo paBHa 0,9, Bropoe — 0,95,
tpeThe — 0,85. HaliTu BeposATHOCTH TOTO, YTO MPU aBapUH CPabOTAET: a) TOJIHKO OJIHO yCTPOU-
CTBO; 0) TOJBKO JIBa yCTPOMCTBA; B) BCE TPU yCTPOMCTBA.
3aganue 13

JlncKpeTHas CilydaiiHas BelMuuMHa X MOXKET NPUHUMATH TOJIBKO JABA 3HAYEHHS: X, W

X,, npudem X, < X,. M3BecTHBI BEPOATHOCTL [); = 0,9 Bo3MoOXkHOrO 3HAUEHUS X,, MaTeMaTHu-
geckoe oxuganne M (X) = 3,1 u mucnepcus D(X) = 0,09. Haiitu 3axon pacnpenenenns 31oit
CJIy4ailHON BEJINYMHBI.

3amanue 14
0, x<2

. . X
Coyuaiinas BenmuumHa X 3aiaHa Gpynkuueit pacnpenenenns F(X)=4=—-1, 2<x<4.

1 x>4

HaiiTn miioTHOCTH paclpelneneHuss BEPOSITHOCTEW, MAaTeMaTUYECKOE OXUJIAHUE U UCIIEPCHUIO
CIIy4ailHON BEJINYMHBI.
3amanne 15

3BecTHB MaTeMaTHdecKoe OXkujaanue a =0 u cpeqHee KBaApaTHUECKOE OTKIOHEHHE
o=3 HOPMAaJIbHO PacCIpeIeICHHON CIy4YalHOW BeJNWYMHBI X. HaliTH BEpOATHOCTH IMOINANTaHUSA
37Ol Benmumubl B unTepan (2;11).

3amanue 16
0,6 04
3amana marpura F’l = 0.7 03 BEPOSTHOCTEH Imepexoaa 1enu MapkoBa U3 COCTOSI-

mus | (1 =1,2)8 cocrosmue | (] =1,2) 32 onun war. Haiitn matpuuy P, nepexopa us cocro-

SHUS | B COCTOSIHHE | 3a [1Ba IIara.
3aganue 17
Haiiti moBepHTENbHBIA HHTEPBA IS OLIEHKH MAaTEMaTHYECKOTO OKHIaHHsI HOPMaIbHO-

ro pacrhpejenenus ¢ HaaexHocTeio 0,95, 3Has BeIGopounyio cpenHior0 X = 75,13, 06bem BbI-

oopku N =100 u cpennee kBagparuueckoe otknonenue o =10.

3anmanue 18
Jlana Tabnuia pacpeaeneHns BepOsATHOCTeH AByMepHOit cirydaitnoit Bemmuunsl (&£, 77) :

E\n 1 0 1
0 0,1 0,2 0,3
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[ 1 ] o ] 02 | o2 |

Haiirn M (£), M (77), M (&77), D(&), D(77), D(7).-

Bapuant 2

3apanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

xy'+y=3.
3ajanue 2
Haiitu oOmiee pemenne nuddepeHunanibHOr0 ypaBHEHHS:
1
y”+ - yl — X2 )
X
3aganue 3
Haiitu wactHoe pemenue nuddepeHnnanIsHOr0 YpaBHEHHS y” - 2y' +5y = xe*, yz0-

ieTsopsomee HadanbHeM yenosusam: Y(0) =1, y'(0) =0.

3amanue 4
Pemuth muddepennmansHoe ypaBHEHHE METOJOM BapUaIluu MPOU3BOJIbHOM MOCTOSTHHON
1
y'+2y'+y=—/
xe
3amanue 5

Jana cucrema TUHEWHBIX U (HEepeHIIHATBHBIX YPaBHEHHH ¢ TIOCTOSHHBIMU KO3 duUIu-
E€HTaMU:

dx

— =6X+3
dt y
dy

— =-8x-5
dt y

Tpebyercsa: 1) HaiiTu o6Iee peleHre CUCTEMBI ¢ TIOMOLIbIO XapaKTEPUCTHYECKOTO YPaBHEHUS;
2) 3anucaTh JAHHYIO CUCTEMY U €€ pellieHue B MaTpU4YHOU (opMe.

3amanue 6
HccnenoBath CX0IMMOCTh YUCIIOBOTO psija:
» 3"
n=1 (2”)'
3amanmne 7
HccenoBaTh CX0IMMOCTh 3HAKOTIEPEMEHHOTO Psijia:
o0
3 (1) -1, 1
N2 Inn

3amanue 8
Ha¥iTi mHTEpBaI CXOIUMOCTH CTETICHHOTO Psijia U MCCIIEA0BATh CXOJUMOCTh Ha KOHIIAX

HWHTCpBaJIa CXOAUMOCTHU:

% N
5 2"n! "
= (n+1)"

3amanne 9
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Haiiti Tpu mepBbIX, OTIIMYHBIX OT HYJIS YiIEHA PA3JIOKEHUs B CTENEHHOM PsiJl PELICHUS
!
y = Y(X) nuddepennmansroro ypasuenus Y =2€° — XY, ynopieTBopsIolero HauaibHOMy

yenosuro Y(0) =0.

3aganue 10
Paznosxuts ¢pyukuuio T (X) = ‘X‘ +1 B pan ®ypwe na untepsane (—11).
3amanue 11

B smuke umeercs 20 geraneil, cpeau Kotopbix 15 okpamennbix. Haynauy usBnedenst 4
neranu. HailiTu BeposTHOCTH TOrO, UTO W3BJICUEHHBIE I€TAIM OKAXYTCSl OKpPAILlCHHBIMH.

3amanue 12
BeposTHOCTh HACTYIUIEHHS COOBITHS B KQXKIOM M3 OJMHAKOBBIX HE3aBUCHUMBIX HCIIBITA-

Huit pasHa 0,02. HaiiTi BepoATHOCTB TOTO, 4TO B 50 HCHBITAHHUSIX COOBITHE HACTYIIUT 5 pas.
3amanue 13

JluckpeTHas ciiydaiiHas BeauurHa X MOXET NPUHAMATH TOJBKO ABA 3HAYEHWS: X, M
X,, mpudem X, < X,. U3sectHs! BepostHocts P, = 0,9 Bo3MoxkHOro 3HaueHus X, , Maremaru-
yeckoe oxumanne M (X)=2,2 u mucnepcus D(X) =0,36. Haiitu 3akon pacnpenenenus

JTOM CIy4aliHOM BEJIUYUHBI.

3amanue 14
Crnyuaiinas BenuuynHa x 3a/1aHa GyHKIMEH pacnpeaesieHus

0,x<0
2
F(X) =<—, 0< X< 3. HaiiTu mIoTHOCTb pacrpesieieHisi BEPOATHOCTEH, MaTeMaTHIECKOE

1, Xx>3

0’KMJIAHHE U TUCIIEPCUIO CIyYallHON BEJTUYMHBI.
3ajnanue 15

N3BECTHBI MAaTEMATHYECKOE OXKHUIAHUE A = O M CPEIHEE KBAJAPATHYECKOE OTKIOHEHHE
o =1 HopmanbHO pacnpeneneHHON caydaiiHON BenuuuHbl X. HaiiTh BepoOATHOCTB IONAIaHHUS
57Ol Benmuuubl B untepsan (1;12).

3amanue 16
06 04
3ajaHa Matpuua Pl = 08 0.2 BEpOSTHOCTEN nepexoa uenu MapkoBa U3 cocTos-

must 1 (1 =1,2)8 cocrosmme | (j =1,2) 3a omun war. Haiitu marpuuy P, nepexona u3 cocto-

SIHUS | B COCTOSIHME | 3a JIBa IIIara.

3amanme 17
Haiitu m1oBepUTENBHBIN HHTEPBA U1 OLIEHKH MAaTEMaTUYECKOTO OXKUIAHUSI HOPMATbHO-

ro pacrpezeleHus ¢ HajaexHocThio 0,95, 3Has BEIOOpoUHYIO cpennioln X = /512, 06bem BbI-
6opku N =121 u cpennee xpagpatnueckoe otknonenne o =11.

3aganue 8
Jlana TaGyuIa pactpesieieHus BEpOSTHOCTEH BYMepHO# ciydaiinoit Benuuunbt (£,77) :
E\n 1 0 1
0 0,1 0,3 0
1 0,2 0,2 0,2

Haitrn M (&), M (17), M (&), D(S), D(77), D(S7).




Ipunoosicenue 9
THunoBoii KOMILJIEKT 3aJJaHUHM 1151 TECTOB

OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)
1. Juddepenunansusie ypasuerus F(X,Y,Y,Y'",....y™M)=0 Ha3piBaeTcs:

OtBer: 1)ypaBHEHUs C YaCTHBIMU [TPOU3BOIHBIMH;

2)00bIKHOBEHHBIMU T PEepeHIINaTFHBIMU YPaBHEHUSAMH |-0r0 mopska

3)o0LIKHOBEeHHBLIMU AN (b depeHINATLHLIMYA YPABHEHUAMH N-0r0 NOPSIKA;
4)ypaBHeHI/I$I C YaCTHBIMH HpOI/I3BOI[HBIMI/I N-oro HOpSIIIKa.

2. Opnnopoanoe nuddepeHuanbHoe ypaBHeHHE |-ro mopsiaka penraercs myTeM MoICTaHOB-
KU:

Omer: 1)y =U-V;2)¥vy=U -x; 3)y=§; 4y="1.
3. Juddepennuansuoe ypaBHeHue |-ro mopsiaka Ha3pIBa€TCs TUHEHHBIM, €CITU
OtBer: 1)oHO UMeeT BUJ d—y = f(x;¥), rae flx,v)- (YHKITUS HYJICBOTO H3MEPCHUS;
g

2) ono umeer Bua M (x, v)dx + N(x,y)dy = 0, rue M(x, y)u N(x, v) — dynkuus ox-
HOT'O U3MEPEHHS;

3) 0HO UMeeT BHJI % +P(x)-v=0(x)

4. VYpaBHeHue bepHyniu umeer BUL:
Ortset: 1 E +P(x)-y=Q(x)-y";

2) ZH+P() = Q)™
3)%4— P(x)-x = Q(x).

5. JluHeiiHOE ypaBHEHHE MEPBOTO TOPSIIKA PEIIAETCS ITyTEM MOJICTAHOBKU:
o Ay=U-V,

Otser: 1)y =x-U,; 2)}F=§; Yy ==
6. VYpaBHenue bepHyiHn pemaercs myTeM MoJACTaHOBKH

Otser: 1)y =x-U; 2) F:E; Ny=U-V; 4)},=;.

7. Yrobwl nuddepennuansroe ypasaenne M(x, y)dx + N(x,y)dy = 0 npencrasnsio co-
00l ypaBHEHME B NOJHBIX JU(PepeHnranax, Hy>kHo, 4T0O0bl ObLIO BBIIIOJHEHO YCIOBHE

ad 8N aM 8N aM 8N 8ty A*w
Otmser: 1) —=—; 2)—=—1: 3 = : =
) dx 8y’ ) By Ax ’ ) dx )

ax? ay* ’

ax '

8. Juddepenunansuoe ypapuenue y'™ +a,y0 Y + a2,y P4 +a y = f(x) nasbiBaer-
cs

OtBet: 1) JHHEHHBIM HEOTHOPOAHLIM
2) OIHOPOAHBIM N-TO MOPSIKA;

3)HEeNMHEWHBIM HEOAHOPOIHBIM N-TO MOPSIKA;
4)TMHEWHBIM OJHOPOIHBIM N-TO TOPSIKA.
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9. Judpdepenunansuoe ypapuenue ¥ +a, vy P+ +a y + a,y = 0 HassBaercs

OtBert: 1) TMHEWHBIM HEOAHOPOAHBIM;
2) OIHOPOAHBIM N-TO MOPSIKA;
3) HeNIMHEHHBIM HEOJIHOPOIHBIM N-TO MOPSIKA;
4) IMHEeHHBIM OIHOPOAHBIM N-T0 MOPAIKA.
10. Eciu nuddepennmanbHoe ypaBHeH”e ¥ + a,¥ + a,y = 0 UMeeT Ba YaCTHBIX PelIeHHs

Yy, TO

Ortser: 1) ¥y + ¥y, Gydem,Cy ¥, + C,¥, He OyleT pelIeHHEM;
v, +v,ul,y, + €y, OVIVT pelIeHUSIMHU;
3) Cyvy + C,¥, Oynert, a ¥y + ¥, He OyAeT pelICHUSIMU
4) vy + ¥, u Cyvy + C,¥, MOTYT OBITh, @ MOT'YT M HE OBITH PELICHUSIMHU.
11. Ecnu ¥; + ¥» - n1Ba JIMHEWHO HE3aBUCHMBIX pelIeHUs TudGEepeHIINaTLHOTO YPaBHCHUS

v +a,y +a,y =0, To ollee pelIeHne ITOTO ypaBHEHHs Oy/IeT
Oteer: 1) €4 vy + €3 ¥5; 2) ¥y 25 3) Cl}rlfz Coy,: 4) e +Cpe¥e®

12. OnHOpOIHOE MMHEHHOE YpaBHEHUE C IOCTOSHHBIMU K03 punmenramu

y"+a,y +a,y =0 uMeeT XapaKTepUCTHUECKOE ypaBHEHHE BH/IA:

Oteer: 1)k* +ak+a,y=0; 2)k"+ak +a,k=0;
3)y’+ak+a,=0; 4k*+ak+a,=0.

13. XapakTepucTHuecKkoe ypaBHeHHE JudPepeHansHoro ypaptenus y" +a,y +a,y =0

UMEET JIBa Pa3JINUHBIX JCHCTBUTENBHBIX KOpHs K1 1 Ko2.Toraa obiee perieHue 3Toro
ypaBHEHUS OyJeT:

Orser: 1) C,e%* +C,e**; 2)C, cosk,x +C, sink,x; 3)e“* +e'*; 4)Ce"*.C,e"".

14. XapakTepucTHueckoe ypaBHeHue qudpepenimansHoro ypapaenns y" +a,y +a,y =0
nMeeT KoMIuiekcHble kopan K, =a+if u K, =a —if. Torna obuiee perenne audde-

PCHOHUAIBHOT'O YPABHCHUA 6y,Z[eTZ

Ortser: 1)e”(C, cosax +C, sinax); 2)C,cos Sx+C,sinax;
_3)e*(C,cos x+C,sinpx); 4)Ce™ +Ce”.

15. Xapakrepuctuueckoe ypaBHeHHE AU PepeHInanbHOro ypaBHEHHs

y"+ aiy' +a,Yy = Oumeer nBa oauHakoBbix Ki=kz2. Torma obee pemenne quddepenim-

AJIBHOT'O YpaBHCHU A 6y,[[eTI

Ortget: 1)C,e“* +C,e"*; 2)C,cosk x+C,sink,x
3)e*(C, cosk,x+C,sink,x); 4)C.e"* +C, -x-e“*,

16. XapaKTepI/ICTI/I‘-ICCKOe YpaBHCHHUEC HCOAHOPOJIHOTO JIMHENHOTr O YpaBHC-

Hua y" +a,y +a,y =P, (X)-e*umeer kopuu Kiu Ko He paBHbIE a. YKa)uTe, KAKOE TO

peuieHue:

Otger: 1) oOmiee; 2)uacTHoe.
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17. XapakTeprucTHUeCKOe ypaBHEHUE HEOTHOPOIHOTO JINHEHHOTO YpaBHe-
Hua y" +a,y +a,y =P, (X)-e™umeer kopuu Kiu Kz He paBHBIE a. YKaKUTE, BUJL €70

peH.[eHI/IH:
Otser: 1) Q,, (x)e™; 2) Q, (X)(C,e“* +C,e"); 3)Q, (X)- X" -e™,r
4)Q, (x)e™(C,e“* +C,e'*)

18. XapakTepucTH4ecKoe ypaBHEHHE HEOHOPOIHOTO JIMHEHHOTO ypaBHEHHS
y"+ay +a,y =P, (X)-e*umeer kopuu Kiu Kz. Unciio a paBHO XOTs ObI 0JHOMY KOp-

#0;

HIO XapaKTEPUCTUUYECKOTO YpaBHEHUS. Y KAKUTE, KAKOE 3TO PEIICHUE:

Otger: 1) oOree; 2) yacTHoe.

19. XapakTepucTHuecKOe ypaBHEHUE HEOTHOPOJHOTO JINHEHHOTO YpaBHe-
aua Y +a,y +a,y =P, (X)-e*umeer kopuu ki kz. Uuciio a paBHO XOTsi GBI OJHOMY

KOPHIO XapaKTCPUCTUYCCKOI'O0 YpaBHCHHA. yKa)KI/ITC, BUJ CTO PCHICHUA:

Otser: 1)Q, (x)e™; 2)Q,, (X)(C,e"* +C,e"¥); 3)Q, (x)-x"-e*; 4)Q, (x)e™(C,e"* +C,e"").

@l Fil(x,y1,32,...,0m)
20. Cucrema ;;_‘n Ha3bIBAETCS
dx
Otger: 1) kaHoHHUYECKOI |-0oro mopsizika;
2) HopMasbHOH |-oro nopsaxa;
3) HOpMAJILHOI N-0I'0 NOPHAJAKA;
4)KaHOHUYECKOM N-0ro NopsaKa.
21. HopmanpHasi cuctema N ypaBHEHHI MOXKET OBbITh CBE/ICHA:
Otger: 1) x quddepeHnrnaIb-HOMYy YPaBHEHHIO JIF000TO MOPSIKa;
2) x nuddepeHnaTbEHOMY YPAaBHEHUIO C TOCTOSIHHBIMU KOA(PQHUIIMEHTaAMU;

3) JnddepeHIIMATLHOMY YPABHEHHIO N -0r0 MOPSIKA.

= fn(x,y1,12, ....,y1)
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Ipunoocenue 10

TunoBble BONPOCHI K 3a4eTy
OIIK 1 (3nams), OIIK 2(3nams)

1. lekapToBbI NPSIMOYTOJIbHBIE KOOPIUHATHI.

2. [lenenue oTpe3ka B JaHHOM OTHOUICHHH.

3.TIpsimast nuHsIsA. YTII0BOM KOd(DPHUIIMEHT TPSIMOH.
4.1lpsmas, 3aaHHast IBYMSI TOUKAMHU.

5.HopmanbsHoe ypaBHeHue. Pacctosinue TOUKU OT MPSIMOM.
6.Ilepeceuenue IByX MPSIMBIX.

7. OKpY>XHOCTb.

8. Dmunc.

9.T'unepbomna.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

[Tapabomna.

[TpeoOpa3zoBaHne ypaBHEHUS JIMHUU BTOPOTO MOPsiIKa K KAHOHUUYECKOMY BUTY.
[lonsipHast cucrema KOOpAUHAT.

Matpuupl. CBoiicTBa MaTpHIl.

Onpenenurenu I, 111 u Beiciux nmopsiakoB. CBOMCTBA ONMPEISTUTEIICH.
OO6parHas maTpuiia.

[TpaBuio Kpamepa.

JInHeliHas 3aBUCHMOCTD U HE3aBUCUMOCTb BEKTOPOB.

Panr matpuisr.

CucreMbl TUHENHBIX ypaBHEHUNH. KpuTepun cOBMECTHOCTU M HECOBMECTHOCTH, OIPEJIE-
JIEHHOCTH 1 HEOIPEAEIICHHOCTH.

BexTopHOE N-MepHOE MPOCTPAHCTBO BEKTOPOB.

Ilepexo kK HOBOM cucTEME KOOPIMHAT.

CoOcTBeHHbBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPBI MATPUIIbL. XapaKTEPUCTUUECKOE ypaB-
HEHHE.

Marpuua nuneitHoro npeodpazoBaHusi B HOBOM Oasuce. JlnaroHanusanus MaTpHil.
CkansgpHoe npousBeieHre BeKTopoB. [Ipoekiins BekTopa Ha och. PaboTta cuibl.
BekTopHoe npon3BeieHne BEKTOPOB. MOMEHT CHJIBL.

CMmelraHHOE TPOU3BEIEHNE BEKTOPOB.

ITnockocts. Ee ypaBHeHue.

[Ipsimas nuHUS.

Cdepa.

[{unuHapryYecKre MOBEPXHOCTH.

[ToBepxHOCTH BpaleHusl.

[ToBepxHOCTH BTOPOTO MOPSIZIKA.

KommnnekcHble uncna u JeiicTBUs HaJl HUIMHU B aliredpandeckoit popme.
ConpspkeHHble uncia. ['eomeTpuueckast HHTEpIpeTausl.
TpuroHomerpudeckas u nokasaresbHas GopMa KOMILUIEKCHOTO YHCIIA.
®opmyina Dunepa. M3Bneuenrne KopHed N-0il CTENEHH.

Yucnosas nocnenoBaTeabHOCTb. [Ipenen uncinoBoil mocne10BaTeIbHOCTH.
[Tpenen pynkumuu. 3ameyaTeNbHbIE MPEIEIbI.

Beckoneuno maiblie, 6eCKOHEUHO OOJIbIINE BETMUYUHBI, UX CBOMCTBA.
OKBUBaJICHTHbBIE PYHKIINHU.

HenpepbIBHOCTH QYHKITMH B TOUKE, HA HHTEPBAJIC M HA OTPE3KE.

Pa3peiBbl QyHKIIUY U UX BUIBL.
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Tpunoosicenue 11

TunosBble 3a1aHUs 1)1 KOHTPOJLHON padoThl Nel
OIIK 1 (ymemw, 6n1adems), OIIK 2(ymems, 6n1a0ems)

Bapmuanr 1
3amanue 1.
JlaHa cucremMa JIMHENHBIX YpaBHEHUN
Xit X7 X5 = L

8X,+3X,~6X,=2

A%, +X,—3X;=3.

Jloka3aTh €€ COBMECTHOCTb U peluTh IByMs criocobamu: 1) Metonom [Maycca; 2) cpencrBamu
MaTPUYHOTO UCYUCIICHUSI.

3ajanue 2.

Hansl Bektopsl a(1; -2; 3), b(4; 7; 2), ¢(6; 4; 2) u d(14; 18; 6)B HekoTopom Ga3suce. [Tokaszars,
4TO BEKTOPHI 4, B, ¢ 00pa3ytoT 0a3uc, U HaliTh KoopAUHATHI BekTopa d B 3TOM Oasuce.
3amanue 3.

Jlaubl KoOpAMHATHI BepuInHbl upamuibl 41424344 A1 (6; 6; 5), A2(4; 9; 5), Az (4; 6; 11), A4
(6; 9; 3).

Haiitu: 1) ymuny pedpa A142; 2)yron mexny pedpamu 4142 g A1As; 3)yron mexay pedpom A1A4
u rpanbio A142A43; 4)mnomans rpanu A142A43; 5)o6beM nupaMusl; 6)ypaBHeHHE MpsMoid 4142
7)ypaBHeHueE M10CKOCTU A142A43; 8)ypaBHEHUE BHICOTHI, ONYILIEHHON 13 BEPIIMHbBI A4 HA TPaHb
A1A42A43. CnenaTh 4epTexK.

3asanue 4.

Jansl aBe Beprnnbl A (2; -2) u B (3;-1) u Touka P(1; 0) nepecedenus Meauan TpeyrojabHUKa
ABC. CoctaBuTh ypaBHEHUE BbICOThI TPEYTOJIbHUKA, IPOBEICHHOM uepe3 TpeThio Bepiiuny C.
Cnenatb 4epTex.

3ajanue 3.

CocTaBUTh YpaBHEHHUE U IOCTPOUTH JUHHUIO, KAXK/1asi TOUKa KOTOPOH OJMHAKOBO yJlaJleHa OT
touku A (0; 2) morpsimo y —4 = 0.

3aznanue 6.

10

r=——
2+C0S ¢

JInHusd 3a1aHa ypaBHEHUEM B IOJIIPHOM CUCTEME KOOPIMHAT

Tpebyercs: 1 )TOCTPOUTE JIMHHUIO 110 TOYKaM, HaduHas ot Y — 01[0 ¢ =2n U IpugaBas ? 3nave-
Yy )
V4

HUS 4epe3 HPOMEKYTOK O ; 2)HAlTH ypaBHEHHE JAHHOMN JIMHUM B JICKAPTOBOI HPAMOYTONLHOM
CUCTEME KOOpJIMHAT, Yy KOTOPOM Hayajo COBMANAET C IOJKOCOM, a MOJIOKUTENIbHAs TOJIyOCh
abcuuce — ¢ MoJIIPHON OChIO; 3)II0 YPaBHEHHUIO B JIEKAPTOBOM MPSIMOYTOJILHOM cucTeMe KOOpAu-
HaT OIIPENIEINTh, KaKasi 3TO JIMHUS.

3amanme 7.
JlaHbl 1Ba TMHEHHBIX IPe0oOpa30BaHUS:
1 / /
X1:4X1+3X2+8X3’ Xlz_xl+8X2_2X3’
/ i / / /
Xz =6X;+9X,+ X Xz = ~AXi+3X, T2 X
. i / / /

X3:2X1+X2+8X3’ X3=3X1_8X2+5X3'

Cpe,Z[CTBaMI/I MaTpUIHOTO HCYHUCIICHUA HalTHU Hp606pa3OBaHI/IC, BbIpaXXaromiee X//1, X//Z, X//3 qecpe3
X1, X2, X3.

3amanue 8.
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Haiitu coOcTBEeHHBIC 3HaYCHHSI U COOCTBEHHBIE BEKTOPBI TMHEHHOTO IpeoOpa3oBaHus, 3aJaHHO-
r0 B HEKOTOpPOM 0a3uce MaTpuiieii A.

7 0 O
10 -19 10
A= -12 -24 13
3azanue 9.
Haiitu npenensl GpyHKIMH, HE MONIB3YsICh TpaBuioM Jlomurass.
2 4 —
fim X = 2X° +5x lim L= C0S 6X
a) X0 2+3X2 + x4 B) x>0] — COS 2X
13 -1 lim (x—5)[In(x~3)~Inx]
Ilm - - - r) X—>+00

6) 0 X+ X

3amanwme 10.

Jlano koMmIutekcHoe unciao Z = 4 / (1-i V3 ). TpeOyetcs 1) 3anucarp yncio Z B anredpau-
4ecKO¥ M TPUTOHOMETPHUUECKOH (hopMax; 2) HalTH Bce KOPHH ypaBHEeHHs W+2 =0.

Bapuanr 2

3amanue 1.
JlaHa cucremMa JTMHEWHBIX YpaBHEHUI

X~ 4X,~2X, =3

3X, + X, T X =9

3X,~9X,~6X;=-9
Jloka3aThb €€ COBMECTHOCTb U peluTh 1ByMs criocobamu: 1) Metonom [Maycca; 2) cpencrBamu
MaTPUYHOTO UCUYUCIICHUS.
3ajganue 2.
Haust BextTopsl a (1; 4; 3), b (6; 8; 5), ¢ (3; 1; 4), d (21; 18; 33) B HekoTopoMm Oa3zuce. [TokazaTp,
4TO BEKTOPHI a, B, ¢ 00pa3ytoT 0a3uc, U HaliTH KoopAMHATHI BekTopa d B 3TOM Oasuce.
3ajnanue 3.
JlaHbl KOOpAMHATHI BepiIHHbI upaMusl A1A2A3A4: A1 (7; 2; 2), A2(5; 7; 7), A3 (5; 3; 1), A4 (2;
3; 7).
Haiitu: 1)muny pebpa A142; 2)yron mexay pedpamu A142 n A1Aa; 3)yron mexay pedpom A1A4
U rpanbio A142A43; 4)rnomans rpanu A142A43; 5)o0beM nupaMusl; 6)ypaBHeHHE MpsiMon 4142
7)ypaBHEeHUE MIOCKOCTH A142A43; 8)ypaBHEHUE BBICOTHI, ONYIIEHHON U3 BEpIINHBI A4 HA IPaHb
A1A42A43. Cnenath 4epTex.
3aznanue 4.
JlaHbI ypaBHEHUSI IBYX BBICOT TPEYroJbHHUKA X + Y =4 1 Y = 2X u ogHa u3 ero BepmuH A (0; 2).
CocTaBuTh ypaBHEHMs TpeyrojapHuKa. Cenarb 4epTex.
3ajmanue 3.
CocTaBuTh ypaBHEHHE U TOCTPOUTD JIMHUIO, KaXKJ1asl TOUKAa KOTOPOM paBHOOTCTOUT OT OCH Op-
JMHAT U OT OKPYXKHOCTH X2 + Y2 = 4X.
3ameuanue. HamoMHuM, 4T0 paccTosiHUE OT TOUKH A 10 ¢urypsl O npuHUMaeTcs HauMeHbIIIee
U3 PacCTOSTHUI MEXIy TOUKOM A U Toukamu Gurypsl @.

3amanue 6.
3

=———
y 1-2c0s ¢
JInHud 3a1aHa ypaBHEHUEM B IOJIIPHOM CUCTEME KOOPIMHAT
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COYCTCs: 1 )ITIOCTPOUTH JIMHUIO 110 TOUYKAM, HAYHUHAsA OT = 0 = U 1IpuaaBas 3Ha4c-
T

HUS 4epe3 HPOMEKYTOK O ; 2)HAlTH ypaBHEHHE JAHHOMN JIMHUM B JIEKAPTOBOIl HPAMOYTONLHOM
CUCTEME KOOPIMHAT, Yy KOTOPOM Ha4ajo COBIANAET C IIOJKOCOM, a MOJIOKUTENIbHAsA I0JIyOCh
adcuuce — ¢ NOJIIPHON OChIO; 3)II0 YPaBHEHHUIO B IEKAPTOBOM IPSMOYTOJIBHOM cUcTeME KOOpAU-
HaT OIIPENEINTh, KaKas 3TO JINHUS.

3amanue 7.
JlaHbl Ba TUHEHHBIX MPeoOpa30OBaHMS:

1 / / /
X:= X~ 3%, +4 Xy A

I / / /
X2 = 2%+ X, =5 X Xo =X Xo ™ X

" / /
X3:_3X1+5X2+X3; X3=7X1+4X3'

CpecTBaMH MaTPHUHOTO MCUMCIICHHs HaiiTh Ipeobpasosanue, Beipaxaromee X1, X2, X3 uepes
X1, X2, X3.

3apmanue 8.

Haiitu coOCTBEeHHBIC 3HAYCHHSI H COOCTBEHHBIC BEKTOPBI TMHCHHOTO TIPe0Opa3oBaHus, 3aJaHHO-
r0 B HEKOTOpOM 0a3uce MaTpuIieii A.

3 1 0
-4 -1 0
A= 4 -8 -2
3ananue 9.
Haiitu npenensr GpyHKIMH, HE ONIB3YSICh paBUiIoM Jlomuras.
2 _ 2
lim 5X : 3x +1 Iimtg 2
a) x>0 3“4+ X—5 B) x>0 X2
i Y2Xx=1-+5 lim (7 - 6x)/*
6) Xx—3 X—3 F)
3ananue 10.

JlaHO KOMIUTIEKCHOE YHCiio Z = -4 / (\/§ - i). Tpebyercs 1) 3anucarh ykciao Z B anredpa-
MYECKOI ¥ TPUTOHOMETPHUECKOi (hopMmax; 2) HAHTH Bce KOPHH ypaBHeHHs W3+Z =0.
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Tpunoosicenue 12

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

1. Matpuua — 3to
OTBeTHI:

l.mpsiMoyToibHAsE Ta0JIKIIA YKCENl, 3aK/IFOUCHHAs B BEPTUKaJIbHBIC CKOOKH — |aij|, comepika-
11asi m CTPOK U N CTOJOIIOB;

2. IpsAMOYroabHAas Ta0aMIA YyKced, 3aKJII0YeHHAsd B CKOOKHM BuAaa || aij ||.in60 [aijl, co-
Jep kaniasi HEKOTOPoe YHCJI0 M CTPOKHU U N CTOJI010B;

3. mpsiMoyroJbpHas TaOlMIa YUCesl, CoAepKalas N CTPOK U N CTOJOLOB, 3aKIIOYEHHBIX B
BEPTHKAIbHBIC CKOOKH |aijj| 1 paBHass HEKOTOPOMY YHKCITY TIOCIIC BHIYHUCICHHUS.
2. Matpuua pazmepa 1 XM Ha3bIBACTCH ................ MaTpHULei - cToJ01oM
3. Marpuna pa3mepa Nx1 Ha3bIBaeTcs ................ MaTpHULel - CTPOKO
4. Ecnu B MaTpHIle YUCIIO CTPOK M YUCIIO CTOJIOLIOB COBIAAET, OHA HA3bIBACTCS ... KBAJAPATHOM
5. Marpuna A umeer pasmep 5x3, matpuna B umeer pazmep 2x5. Kakoil pazmep umeer maTpuia
C =BxA?
Otser: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

1
611 1 20 1
. IlepeMHOKUTh MATPHIBI 01 2
3
01 1ol 2 7 1 2 0
O : :
mBetel: 1) |1 3(,2)|0 1 2,§)_5 9;4[0 1 2)
2 3 3 0 2
12 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 2JIEMEHT C2,3 MaT-
1 0 -2 -6 2 3 3 2

puuel C = A + B.
Otset: 1) 2; 2)4; 3)6; 4)5; 5) 1.

8. Haitrn E" , rae E — equHUYHAs MaTpULa JJr000ro nopsaka.
Oteer: ) E; 2)1; 3)n-1; 4)0; 5 n: E.
9. Onpenenurens- 310
OTBeTHI:

l.mpsiMOyTOJIbHAS TaONUIIA YHCEN, 3aKIII0YeHHAs B BEPTUKAIbHBIE CKOOKH — ||, comepika-
asi m CTPOK U N CTOJIOIIOB;

2. mpsIMOyTOJIbHAs TabJMIIa YUCeN, 3aKIF0UeHHass B CKOOKM BUa |[aij||,sin0o [aij], mbo (aij)
coJiepKamiasi HEKOTOPOE YMCIIO M CTPOKH U N CTOJIOIOB;

3. NpAMOYroJabHas Ta0JAHMIA YMCeJ, COAEPKANAA N CTPOK M N CTOJ0IO0B, 3aKJIIYEH-
HbIX B BePTHKAJIbHbIE CKOOKH |aij| 1 paBHAS HEKOTOPOMY YMCJIY NOCJI€e BbIYUCIEHUS.

a; &

2
J BBIUUCIISICTCA.
21 a2 2

10. OmnpenenuTelnb [

1. auia2— aza;
66



2. a11821 — a12a2;
3. auiaz + azaip;
4. anaz — azan.

a+b b
c+d d|

11. Berunciuth onpeaenuTens BTOPOro mopsiaKa
Otsertsr: 1)ac-db, 2) ab-cd, 3) ad-bc, 4) ac+db.

12. Onpenenurenb MmaTpullbl A paBeH 7. KakoMy 3HaY€HHIO paBEH OMPEAEIUTENb TPAHCIIOHU PO-
BaHHOM MaTpuibl A"™?

Otser: 1) 7; 2) 1/7; 3) 7% 4) 7V2; 5) 1.

13. Onpenenutens odpatHoit MaTpuisl A paBen 3. KakoMy 3HaueHHMIO paBeH OMpPe/ICIHTENb
MaTpuisl A?
Otser: 1) 9; 2)1/9; 3)3; 4) 1/3; 5) 1.

14. Munopom Mii mr060r0 371eMeHTa aji MaTPHUIIBI N-TO MOPSIKa HA3bIBACTCS:
OTBETHL:

1. marpuna (n-1)-ro mopsaka, mosydaeMasi U3 3JIEMEHTOB MCXOTHON MaTpHUIlbl IyTEM BbI-
YEPKUBAHUS CTPOKH U CTOJIONA, HA IEPECCUCHUH KOTOPBIX HAXOIUTCS PJIEMEHT &ji;

2. onpeneaureab (n-1)-ro mopsjKa moJy4aeMblil M3 3JI€MEHTOB MCXOIHON MATPHIIbI
NVTeM BLIYEPKHBAHUA CTPOKHM M _CT0JI0IIA HA NepeceYeHU KOTOPBLIX HAXOAMTCS DJIEMEHT
ai;

3. onpenenuTenb UCXOTHOW MaTPUIIbl, YMHOXEHHBIN Ha SJIEMEHT &;j.

2 3 4
15. B onpenenurene |A| = |5 -2 1| HaliguTe 3HaUeHUE MHUHOpa M2 1.
1 2 3

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

16. IIpu 3amMeHe BCeX CTPOK OMPEAETUTENsT COOTBETCTBYIOIIMMH IO HOMEPY CTOJOIaMu, OTpe-
JICIINTEIb
OTBeTHI:

1. MEHSET 3HaK;

2. IPUHUMAET HOBOE YHCIIOBOE 3HAYCHUE;

3. He M3MEHNAET CBOEr0 YMCJI0BOI0 3HAYEHMSI.

17. Ecnu sneMeHThl ABYX CTOJNOLOB (CTPOK) OMpeAeNnuTeNsl MpONOpPIHOHAIbHBI, JU00 paBHBI
JIPYT IPYTY, TO OMPEACIUTENb PAaBEH
OTBeTHI:

1.yIBOGHHOMY 3HAUEHHUIO OINPEACTUTEIIS, ITOJIy9aeMOMY IPU BBIYCPKHUBAHUH COOTBETCTBY-
IOIIUX CTOJIOIOB (CTPOK);

2. HYJIIO;

3.cyMMe MPOU3BEACHUI AIEMEHTOB 3TUX CTOJOILOB (CTPOK) HA UX anredpandecKkue JOTMoI-
HEHMUSI.

18. Matpuiia Ha3pIBa€TCsl KBaAPATHOM, €CIIH

OTBeTHI:
4. Bce 3JIEMEHTHI CTPOK (CTOJIOIIOB) HE PaBHBI HYIIIO;
5. 4YHCTIO CTPOK HE PaBHO YHCTY CTOJOIIOB;
6. YHCJI0 CTPOK PABHO YHMCJIY CTOJIOIIOB.
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19. I[Ipu yMHOK€HUHU MaTPHUIIbl HA YHCIIO
OTBeTHI:
3. Bce3JIeMeHThbl MATPHUIIbl YMHOKAIOTCSI HA 3TO YHCJI0;
4. 3IEeMEHTHI OJHOTO U3 JOOBIX CTOJIOIOB (CTPOK) YMHOKAIOTCS HAa 3TO YHCIIO.

20. IIpu yMHOXEHMH JBYX MaTpPHUIL JOJKHO COOIIOAATHCS YCIOBUE:

OTBeTHI:
4. 4KCIIO CTPOK MEPBOI MATPHUIIBI PABHO YHCIY CTOJIOIIOB BTOPOM MaTpULIbI;
5. YHCIO CTOJOLIOB IEPBOM MaTPUIIbl PABHO YUCITY CTOJIOLOB BTOPOI MaTpUILbI;
6. 4mMcI0 cTOI010B NEePBOii MATPHIILI PABHO YMCJIY CTPOK BTOPOii MATPUIIBI.

21. Marpuna A Ha3bIBaeTCs 0OpaTHOM MO OTHOLIEHHMIO K KBAAPATHOH MaTpule A, ecliu OHa
YIOBJIIETBOPSAET YCIOBUIO

OTBETHL:
4. AA1=1:
5. AA'=E. e E — exuHUYHAS MATPHULA;
6. ATA=A;

22. BeraucauTh 0OpaTHYIO MaTpHIly K MaTpulle A ¥ yKa3aTh CyMMY BCEX DJIEMEHTOB 00OpaTHOU

(L2
MaTpuupl, rae A = .
PHIEL A 4 9

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

23. Pemenue matpuvHoro ypaBuenus AX=B umeeT Bu:

OTBETHI:
4. X=A!l B;
5. X=BA?;
6. X=A1! B

24. Panrom MaTpuIbl Ha3bIBAETCS
OTBeTsI:
3. TIpOM3BEJICHHE YHCIIa CTPOK M Ha YHCIIO CTOJIOIOB 1,
4. 4ymMcj0, paBHOE HAM(OJIbIIEMY U3 NOPS/IKOB MUHOPOB JIAHHOI MAaTPHIbI.

111
25. Haiitu paar matpuer |0 1 2

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

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

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

27. BekTopoM Ha3bIBaeTCA
OTBETHI:
3. HampaBIIEHHBIH OTPE30K JIF0OO0N KPHUBOW, Y KOTOPOTO OTPAaHHYMBAOIINE €r0 TOYKH Oe-
pYTCSl B ONPENICTICHHOM IMOPSAJIKE: TEpBas TOUKAa — HAYAJI0 BEKTOpPA, BTOpasi — KOHEI[ BEK-
TOpa;
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4. HampaBJIEHHBIH OTPE30K NPSMOH, Y KOTOPOr0 OrPaHMYHBAKIINE €r0 TOYKH 0epyT-
CA B ONIPCACJCHHOM MNMOPHAAKE: IEpBasg TOYKA — HAYAJ0 BCKTOPA, BTOPasgd — KOHCIL

BEKTOpA.

28. BexTopbl Ha3bIBAIOTCS KOJUIMHEAPHBIMU, €CJIM OHHU JIEKAT
OTBETHI:
4. TONBKO Ha OJTHOM MPSIMOIA;
5. TOJBKO Ha MAPATICIBHBIX MPSIMBIX;
6. JH00 HA OJHOI NPSAMON, JN00 HA MAPAJLICIbLHBIX NPAMBIX.
29. BekTopbl Ha3bIBAIOTCS KOMILJIAHAPHBIMH, €CJIU OHH JIeXkKaT
OTBETHI:
4. TOJBKO B OJHOM IIJIOCKOCTH;
5. TOJIBKO B MapaJIEIbHBIX TNIOCKOCTSX;
6. J100 B 0AHOM IJIOCKOCTH, JH0O0 B APAJJIEJbHBIX IIOCKOCTSX.

30. Cymmoii BektopoB a u b, (a + b) HassiBaeTCst BEKTOp, MY
OTBeTHI:

1. u3 KoHIIa BekTOpa b B Havano Bekropa a;

2. M3 HAYAJ1a BEKTOPA & B KOHEI BeKTOopa b.

3 2
31. BourciauTh COOCTBEHHBIC YHCIIA MATPHULIBI [2 3] U B OTBETE YKa3aTh UX CYMMY.
Otsetsl: 1) 2,2) 6, 3) 4, 4)1.
4 3
32. HaiiTi cOOCTBEHHBIC BEKTOPA MAaTPHUIIBI (3 4} Y CKaJISIPHO UX TICPEMHOXHTb.

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

33. CxalspHbIM POM3BECHHEM BEKTOPOB @ ¥ D Ha3bIBaeTCs
OTBETHI:

4. ugucno, o0o3HaYaeMoe (a,_b) mu6o ab , paBHOE La|_|b|sin(%);

5. BEKTOp OPTOTOHAJIBHBIN K BEKTOpaM a u b, mmHOM |a||b|cos<§));

6. umcao %kos(%)), o0o3Havaemoe (a,_b) .Jmﬁoa__b;

34. Eciu a oproronanen b, To ab pasHo
OTBeThI:

31. nyJio;

32. [alp).
35. BbIUnCIuTh CKasipHOE NPOU3BEICHHE BEKTOPOB: 8 = (2 2 1), b= (2 3 1).
Otsetsr: 1) 11,2) 4,3) 6,4)6.
36. BBIUMCIIUTE KOCHHYC yTIIa MEKAY BEKTOpaAMH &8 = (2 2 1), b = (0 2 l).

Ortsersl: 1) \/_ _)_\/g 3) \/_ \/3_

37.Ecnn5=axi+ay]+azk, 5=bxi+by]+bzk, To ab pasHO

OTBETHI:
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1) abi+ab, j+a,b,k,
2) ab +ab, +apb,.

38. Paccrosiaue mexy Toukamu Mi(X1,y1,21) 1 M2(X2,y2,22) onpenensercs mo Gopmyiie
OTBETHI:

1) Mle =|X2 _X1|+|y2 - y1|+|22 - 21|’
2) MM, | =%, = %) + (¥, = 1) + (2, - 2,)°

3) IM M, | = XX, + VY, + 2,2,

39. BekTopHO€ IPOU3BEACHUE IBYX BEKTOPOB d U D ecTh
OTBeTHI:

33. BeKTOp, 0003HAYAEMBIiT lﬁbJ, KOMITJIAHAPHBIN ¢ BeKTOpamMu & u D u [uinHa ero paBHa
|a|-b|sinab ;

2) BeKTOp, 0003HAYAEMBIii [ﬁbJ, OpPTOTOHAJIBHBIN K BeKTopaM &8 u b , nnuHa ero paBHa

|l b|cos p;

3) BeKTOp, 0003HAYAECM b lﬁb , OPTOrOHAJbHBII K BeKTOpamM _d u b , uInHAa ero paBHa

|a]-b|sinab ;

4) ckansp, JyIMHA KOTOPOTO paBHA |é| ‘b‘ cosab u obo3nayaeMsrii ab nmu60o (ﬁ, )

40. JIs1g BEKTOPHOT'O MPOU3BEICHUS [ébJ CIIpaBeJINBLI CBOMCTBA:
OTBETHI:

41.Ecrm @ =a,i + a,j+ ak,b=bi+ byj7 +b,k , To BekTOpHOE TPOH3BENCHHE [ﬁBJ paBHO
Otsersr:
1) ab, +ab,

2) abi+ab,j+abk;
k

+a,b,;

x

—_

3 a,|.
b

z

J
a, a,
b, b,
42. BplUMCIUTH BEKTOPHOE MPOU3BEIICHUE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpJWHAT:

a=0 2 1),b=(2 0 2).
Otsetsr: 1) 2, 2)4, 3)6, 4)0.
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43. BblYMCIUTh BEKTOPHOE NPOMU3BEACHHE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpPJIMHAT:

a=01 2 1,b=0 0 3).
Otsetsr: 1) 2, 2) 4, 3) 6,4)0.

44. Bpluucauth 00BEM THpaMUALl 00pa30BaHHOM  TpeMsl BEKTOpaMHU: a = (2 0 1),

b=@ 1 0),c=0 2 2).
Otsetsr: 1)2, 2)4, 3)5, 4 1.

45. IIpu kaKoM 3Ha4eHUU MapaMeTpa M BEeKTOpsl C, U C, NEPIEHIUKYISAPHBI?

a={1,-2,3}, b={30,-1}, ¢ =2a+mb, ¢,=3b-a;

Otset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. Yron ¢ Mexny BEKTOpaMu d = xlr + ylj7 + lez ub = XZT + Y2T + ZZIZ omnpexensercs u3 ¢pop-

MYJIBI:
OTBETHI:

1) cosg = XXt V1Yo + 47, .
\/2 2 2 \/2 2 2t
X Y, tZ4y X+ Y, + 4,

2) COSp= XX, + V1Y, +Z,Z, ;
XX, + 1Y, + 4,7,

2 2, o2 2 2, 22
\/X1+Y1+Zl '\/X2+Y2+22

3) sinp=

47. CMeliaHHOe IIPOU3BeIcHHE BeKTOpoB &,b,C ecTh
OTBETHI:

1) BeKkTOp, MOJydaeMblii MpPU YMHOKEHHMH dHa D BEKTOPHO, W MOJYYMBIIMHCS pe3yibTaT

YMHOXAIOT CKaJIsipHO Ha C ;

2) CKAJISIP, MOJYYaeMblidi NPH YMHOKEHUH admab BEKTOPHO, U IOJYUYHBIIHICI BEKTOP

YMHOKAKOT CKAJISIPHO HA C ;

3) ckasip, MOJydaeMbId MPH YMHOXKCHMM & Ha D BEKTOpPHO, W MOJYYHBINUHCS BEKTOP

YMHOXXaIOT BEKTOPHO Ha C .

48. Haiiti nmHy BekTopa a = 20i + 3017 — 60k :
Otser: 1) 60; 2) 70; 3) 80; 4) 90; 5) 110.

49. Obuee ypaBHEeHHE MPSAMOI L Ha MIIOCKOCTH UMEET BH/T
OTBeT:

1) Ax+By+C =0,rme i = Al + BT OPTOrOHAJIEH NPAMOM L ;

2) Ax+By+C=0,rae fi= Ai + B] HATPABIISIONINN BEKTOP TIPSIMOH L ;
3) y = Ax+B, rae fi = Al + Bj manpapnsiomuii BekTop mpamoii L.

_ . X=X +I-t
50. YpaBHeHUs NIPSAMBIX X=% _Y~h 1) ' (@)
I m y=y,+m-t

y=kx+b (3)
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HaspiBarorcs ciie1cTBEHHO:

Otser:

1) (1) — IMapamerpuueckum, (2) — KaHOHUYECKHUM, (3) — ¢ YIIIOBBIM KO3(hPHIIHEHTOM;

2) (1) — kaHOHUYEeCKHUM, (2) — MapaMeTPUYECKUM, (3) — ¢ VI/I0BbIM K03 duneHToM;
3) (1) — ¢ yriioBsiM K03 uimeHTOM, (2) — KaHOHUYECKHUM, (3) — MapaMeTPUICCKHM.

51. YpaBHeHus X_IXO _Y Yo _27% (1)

m n
X=X, +1-t
y=Y,+m-t (2)
Z=2,+n-t
U Bextop S = IT +mj +nk 3)

HaspiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — napameTpuUecKoe ypaBHEHHE IPSIMOi B TPOCTPAHCTBE, (2) — KAHOHUYECKOE YPaBHCHHE

MpsIMO B IPOCTPAHCTBE, (3) — HANPABISAIONIUN BEKTOP MPSIMOI;

2) (1) — kaHOHHYECKOE YpaBHEHHUE MPSAMOU B IIPOCTPAHCTRBE, (2) — HapaMeTPUUECKOE YPaBHCHHE

MPSIMOI B TPOCTPAHCTBE, (3) — HOPMAIBHBIM BEKTOP MPSMON — BEKTOP OPTOTOHAIBHOU MPSAMOM;

3) (1) — kaHOHHMYeCKOe YPABHEHHUE NPSIMO¥i B MPOCTPAHCTBE, (2) — napaMeTpuyecKoe ypap-

HEeHHe NPSAMON B IPOCTPAHCTRBE, (3) — HANPABJIAIINI BEKTOP NPAMONA — BEKTOP KOJLIHHe-
APHOI MPSAMOM.

52. Yron Mex1y npsMbIMU X2X% _Y~h _27h X=% _Yo¥ _I7h
Il ml nl I2 mZ n2

Omnpenensiercs U3 BbIPaKEHUSA:

Ortser:

1) cosar = LI, + mm, +nn,

E3

\/If+mf+nf -\/I22+m§+n22

2) cosa =1 l, + mm, +nn,;

3) sina = LI, + mm, +nn,

\/If+m12+nf -\/I22+m§+n22

53. VpaBuenne AX+By+Cz+D=0 (1)

U Bextop N = Al + Bj + CK 2
HaspiBaroTcs COOTBETCTBEHHO:
OrtBer:

1) (1) — ypaBHEHHUE PSIMOI B IPOCTPAHCTBE, (2) — HAMPABIISAIOIINI BEKTOP MPSIMOIA;
2) (1) - ypaBHEHHE IIOCKOCTH B IIPOCTPAHCTBE, (2) — HAIPABIAIONIUI BEKTOP IIIOCKOCTH;
3) (1) — ypaBHeHHE IUIOCKOCTH B MPOCTPAHCTBE, (2) — HOPMAJBbHBIN BEKTOP MJIOCKOCTH.

54. Yron mexay minockoctsimu AX+BYy+Cz+D, =0 u AXx+B,y+C,z+D, =0

OTIPENIEIISIETCS U3 BBIPAKECHUS
OrtBerT:

AA +BB, +CC,

1) sina =
JAZ+BZ+C2 . \[A? +BZ +C2
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AA +BB, +CC,

2) cosSa =

AA +BB, +CC,
JAZ+B2+C2.\[A? +BZ +C _

3) cosa =

55. Halitu HOpMastb K psiMOi 2X + 3Y = 7 M KOOPJIMHATHI CIIOKHTh.
Otsetsl: 1)5, 2) 4, 3) 6, 4)6.
56. HaliTu paccTosiHHE OT TOUKH A(Z 0 2) 10 TIocKocTH 2X+2y+2+3=0.
Otsetsr: 1) 2, 2) 3, 3)1, 4)6.

2 2
57. Haiitu (hoKyCHOE pacCTOSIHHE AJUTUTICA )5(— + Z - =1
Otsersl: 1) 2,2) 4,3)6,4) 3.
58. 3aaHo KOMIUTIEKCHOE Yucio Z = X + 1y. BeiOepute npaBuiibHbIe 0TBETHI Ut Rez , Imz | |z],
ecIIu:

1. Rez =vy; 2.Rez=ly; 3. Rez=x; 4. lmz=x; 5.lmz=1iy; 6.Imz=y;
7.2l =x*+y%; 8.z = X+ 9. |z = /x> + 7.

OrTBerT:

1)1, 4,9,

2) 3;5;8;

3)2;4;9;

4) 3;6;9;

5)3;5;7.

59. YMHOXEHHE KOMITJICKCHBIX YHCEN Z4 MZ; OCYHIECTBISIETCS IO (hopMyIie:
OTBeTHI:

_)_[zjl[z | (cos( @y + @) +isin(e, + @;));

2) |24]172l(cos @y @, + isin @y @,);

3) |zallzz| (sin( @y +¢,) +icos( @, + @, ).

60. /leneHne KOMIUIEKCHBIX YUCEN Z4 MZ, OCYIIECTBIsIETCS 1O hopmyIe :
OTBETHI:

| P1a i cin®e)
1) - (cosm: + 1 sin m:)’
2) j,_' (cos (@, — ;) +1 sin(e; — @;));
3) j,__ (sin(p, — @) +icos (@, — @),
ot | .y . ¥y
4) E:|( o —I-L::c-s%)_

61. BosBesieHue B cTeneHb N KOMILIEKCHOTO Yncna Z = |z|(cos ¢ + i sin ¢)ocymecTpisercs no
dopmyie:
OTBeTHI:
1) |z|*(cos™p + isin™ @);
2) |z|*(cos @™ + i sin g™ );
3) Iz]™ (t:t:rsﬂ +i sinm);
T
4) |z[*(cos(n - @) +isin(n-¢)).




62. 3BneueHust KOpHs N-0 CTETIEHH OCYIIECTBISETCS 0 (hopmyIie:
OTBeTsI:

l)_lffm (Cﬂ‘s mfnk + isin —qﬁjm{ )_;_

+2nk |p+2.1?k)

2) V=l (Siﬂ, L +icos

3) lffm(cnsf + isinf) :

1) Izl (cos e +isinfe)

63 . Haiitu npousBenenue komriekcHbix yrcen (2 + 3i)(5 + 2i).
Oteersr1)4+19i, 2) 14+19i, 3) 11+11i, 4) 12+5i.

64. YuciioBol nociie10BaTeIbHOCTHIO Ha3bIBAIOT MHOKECTBO

OTBETHI:

1) 3aHyMEpOBaHHBIX JCWCTBUTEIBHBIX YHCEN, PACIIONIOKCHHBIX B MOPSJIKE BO3PACTAHUS HX IO
a0COJIFOTHOM BEJIMYMHE;

2) 3aHyMEpPOBAHHBIX BEIICCTBCHHBIX YHUCEII, MOAYMHSIOMUXCS 33JaHHOW ()YHKIIMOHATBHOU 3a-
BHCHMOCTBIO X, = f(x);

3) 3aHYMepPOBaHHBIX BEIECTBEHHBIX YHCE, MOJYYEHHLIX 10 HEKOTOPOMY 3aKOHY, 3aBH-

camemy or N < N.

65. Uncio & Ha3pIBAETCS IPEIEIOM MOCIEN0BATENBHOCTH {X, }, €CiM I BCIKOTO

OTBeTHI:

1) uncna 1, Halinérea & < 0 Takoe, 4TO BBINONHAETCS HEPABEHCTBO |x, — al< e ;

2) uncna 1y Haiinéres & < 0 Takoe, YTO BBIIOJIHAETCS HEPABEHCTBO | X, — al> ¢ ;

e < 0 Haiinéres Ymeao ny = 1y (£) Takoe , YTO BBINOJIHSETCS HEPABEHCTBO |1, — al<g

4) ¢ — 0 Haiigéres yucio 1, = My (£) Takoe , YTO BHIIOJIHAETCS HEPABEHCTBO | X, — al> ¢ ;

66. Ecim lim, . x =a, lim

y,=b, 0

OTBETHI:
1) ]'im?‘! —*0J (x?‘!}r?‘!:]: a}r?‘! + bx?‘!!
2) lim, .. (x,y,)=a-b

3) lim,, .. (x,¥,)= alim

¥, +blim, . x,.

M —+oo

1 .

67. Ipenensr a) lim(1+x)* b) lim(1+ 1)X c) lim SN X L a3KIBAIOTCS COOTRETCTBEHHO

x—0 X—>00 X x=>0 X
OTBeTHI:
1) a) BTOpOIi 3aMeuaTe/ILHbII Npe1esa; D) BTopoii 3aMeuaTeIbHbII Npe/ies; ¢) nepBblii
3aMeyaTe ] bHbIi Npee;
2) a) mepBhIi 3aMeYaTeNbHbIN Mpe/IelT; D) nepBhIii 3aMevaTeNIbHbIN PEIeI; C) BTOPOH
3amMevaTeIbHbIN Mpee;
3) a) BTOpOI 3aMeuaTeNbHBIN Tpesies; D) mepBblii 3aMeyaTesIbHbIN MPeIe; ¢) MepPBbIi
3amMevaTeIbHbIN Mpees.

68. dynknus y = f(X) Ha3pIBacTCS HEMPEPHIBHOM B TOUKE X = a, €CIIH
OtBeTsI:

1) lim f(x) =D, roe |f(X)—b|<g
2) lim f(x)=b,rane b= f(a)
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3)lim f (x) =b, rue b onpenensiercs u3 onpenenenust npexnena f(X) B Touke x = a.
X—a

69. ®ynkuus f(X) Ha3pIBacTCS HEMPEPHIBHON B TOYKE X = a, €CJM Jyis Jitoboro & > 0 Haiijercs
o(&) > 0Takoe, uto s

OTBETHI:

1) |X — a| < & CIIpaBeUTMBO HEPABEHCTBO | f(x)—f (a)| <o(e);

2) |X - a| < 0(€)) cupaBeIMBO HEPABEHCTBO | f(x)—f (a)| >

§)_|X — a| < 0(€) cupaBelINBO HEPABEHCTBO | f(x)—f (a)| <&

70. Eciu npenen ¢pyukuun y=f(X) B Touke X = a cymiecTByeT, HO B 3T0i Touke f(X) mubo He
ompexenena, muoo f(a) = lim f(Xx), To Touka x = a Ha3bIBaeTCs
X—a

OTBETHI:

1) To4KO# pa3pbiBa IEPBOrO POJIa;
2) TOYKO# pa3pbiBa BTOPOTO pOJa;
3) yecTpaHMMOii TOYKOH pa3pbiBa.

71. Ecnu B TOuKe X K rpaduky dyHkuuu ¥ = f(x) mpoBejieHa KacateabHas, TO IPOM3BOIHAS U
muddepeHmanbHas GyHKIMA T€OMETPUUECKH UCTOJIKOBBIBAETCSI COOTBETCTBEHHO KaK

OTBeThI:

1) mpupamieHue opAMHATH KacaTenbHol Hal[xg;xy + Ax] u TaHrec yria HakIoHA KacaTebHOM
K ocu, B TOUKE Xj;

2) TaHTeHC yrjla HaKJIOHa KacaTelbHoi kK oc O, u npupanienne GyHKIMU Ha [xg; %, + Ax]

3) TaHreHc yrja HaKJI0Ha KacaTeJbHOH K ocu O, B TOUKe XU NpUpalieHne OpANHATHI Ka-

caTeJIbHOM Ha [xg; %, + Ax]

u
72. Ecmn ¢pynxman U(X) uV(X) auddepentmpyemsl, To (U - V) 'II/I(E)IBI:I‘II/ICHSIIOTC}I COOTBET-

CTBEHHO TI0 (popMyJiam:

OTBETHI:
f “ u'v-vrU
U -v-v -UI/IT,
f v -U-Urv
2)u vV Un ———;
'[_rZ
u'.v-vru

DU v+VUn ———
e

73. Ecin ¢ynxumsa ¥y = f(x) 3amana napamerpudecku, T.e. X = @(t) u ¥ =y(t), roe t-
mapameTp, TO
v'(x)BpIuncsercs no gopmyne:

OTBETHI:
dib(t
1 tﬁ(};
dt
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dip(t)
do(t)’

de(t)
di(t)’

74. IpaBunbno Jlonurans: ecnu  f(x) u g(x)HenpepslBHbI ¥ auddepeHupyeMbl B HEKOTOPOT
IPOKOJIOTOM oKkpecTHOCTH Toukux = C,g(x) #0 u lim, . f(x)= 0]lim,_.g(x) =0, 10

OTBETHI:

e Imre)
1) 11mx—>fg(x3| - IEHEQ(X} ]

o f(0) (oY
2) ].lmx_;.fg(x} - :lrl_ln- {gix}) :

im. LE3 = hm 55

75. JlocTaTOuHBIM yca0BUeM Bo3pactanus pynkuus ¥ = f(x)nala; b) asnsercs
OTBETHI:

1) f'(x) = 0B mo6oii Touke x £ (a; b);

2) f'(x) = 0 B_11060ii Toukex € (a; b);

76. Ecin Gynkums ¥ = f(x) onpenencra va (a; b) u wis eex x € (a; b)f''(C) < 0, r0 pynHk-
st v = f(x)na (a; b)

OTBeTHI:

1) yObiBaer;

2) BO3pacTaer;

3) BbINYKJIA;
4) BOrHyTa;

77. Mpsimasty = kx + bsiprsieTcst HAKIIOHHON acUMITOTON utst hyHKIMuK ¥ = f(x),ecru

Dlim, 22 = kwlim,_ (f(x) = kx) = b

2) lim, S = pulim, . (f(x) — Jex) =k

78. Berauciuts nipezien  |jm ax+2 .
x—4 3X - 3

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

. in
79. BeruucnuTh npezaen ||m M .
x—0 X

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

3 X“+1
: X*+1
80. Beruncnuth npezaen ||m( 3 ] .
X

X—00

Otsetsl: 1) 2,2) 1, 3) 3, 4) 0.
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11.
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14.
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20.
21.
22.
23.
24.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

Tlpunosicenue 13

Tumnosbie BONPOCHI K 3IK3aMEHY
OIIK 1 (3nams), OIIK 2(3nams)

IIpousBoaHas, ee CBOMCTBA.

I'eomerpuyeckuii U GU3NIECKUIA CMBICIT POU3BOTHOM.

OcnoBubIe nipaBuita auddepennupopanusi. Tadbmuia mpon3BOIHBIX.

[Tpon3BoHBIEC CIIOKHON, OOPATHOM, MapaMeTPUIECKON (PYHKITUH.

Jlorapudmmueckoe nuddepenmpoBanue.

[Tpon3BoiHas MOKa3aTEIbHO-CTENIEHHON (DYHKIIMH.

Huddepennnan GyHKmm.

[Tpon3BoaHBEIE BBICIIUX MOPALKOB 3JIEMEHTAPHBIX, CJIOKHBIX, IAPAMETPUUECKUX M HESIB-
HbIX QyHKIUA. Anddepennnanst BRICIINX MTOPSAKOB.

®opmyna Teitnopa. Pa3znoskeHre HEKOTOPBIX deMeHTapHBIX GyHKIHM 1o Gopmyne Tei-
Jopa.

MOHOTOHHOCTb (QYHKIMHA. DKCTPEMYMBI.

Teopembr depma, Poms, Jlarpanxka.

[TpaBuino Jlonurans.

Hccnenoanve GyHKIMIA ¢ TOMOIIBIO TIPOU3BOIHOM.

BekropHas QpyHKIUS CKaJIIPHOTO apryMEHTa.

KpuBun3Ha niaockoi KpuBoil. DBOIIOTA.

KpuBn3Ha npocTpaHCTBEHHON KPUBOU.

[TepBooOpa3nas. HeomnpeneneHHbI UHTETpal U €ro cBoiicTBa. Tabauna MHTErpaaoB. 3a-
MEHa IEpEMEHHOM B HEOIpeIelIeHHOM uHTerpajie. Meroa BHeceHus o auddepeHuuai.
HHTerpupoBaHue 1o 4acTsm.

WHTerpupoBanue MpoCcTeHINX IpoOeH.

WHTerprupoBaHue paltoHAIbHBIX Jpo0Oei.

WuTterpupoBanme QyHKIHA, palMOHAIBHO 3aBUCAIIMX OT TPUTOHOMETPHYECKUX ()YHKIIHA.
HexoTopelie HHTErpaibl TPUTOHOMETPHUUECKUX (DYHKIUH.

WuTerpupoBanue anredpandyeckux HppaluoHaIbHOCTEH.

O0630p METOI0B HHTETPUPOBAHUS.

Onpenenennsiit uaTerpain. ®opmyna Hetotona — Jleitoaua.

3aMeHa NEPEMEHHOM B ONPEIEIICHHOM UHTETpalIe.

HHTerpupoBaHue 1o 4acTsm.

[TpubnnxeHHOe BBIUMCIIEHUE ONPEIETICHHBIX HHTETPAJIOB.

HecoOcTBeHHbIE HHTETPAIBI.

[Tnomaau rmiockux ¢uryp.

JnvHa nyru KpuBoi.

O6mwem Tena BpameHus. [lnomanb moBepXHOCTH BpaLCHHUS.

MowmeHnTsl. LlenTp TskecTu.

[TpunoxeHus onpeneNeHHbIX HHTETPaJIoB K PeIICHUIO (PU3MUECKUX 3aay.

JIBOMIHOM MHTETpai B IPSIMOYTOJIbHBIX KOOPANHATAX.

3aMeHa NEPEMEHHBIX B JBOMHOM HHTErpalle.

Brraucnenue miom@anei IIoCKux 00aacTei.

Brruncnenue 066eMoOB.

Bbruncnenue niomaan noBepXHOCTH.

[TpunosxeHus JBOMHOIO MHTETpajia K MEXAHHUKE.

TpoWHOM MHTErpa B IPSIMOYTOJIbHBIX KOOPJAMHATAX.

[Tepexox B TpoitHOM MHTETpajie K HIUIMHIPUYECKUM U CPepUUIECKUM KOOpIUHATAM.
Brruncnenre 06beMOB € TOMOILBIO TPOWHBIX HHTETPAJIOB.

[Tpuno>keHns TPOMHOIO UHTErpajga K MEXaHUKE.

KprBoamHENHbIE HHTETPAIBI.
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46.
47.
48.

®opmyna ['puna.
[IpunoxeHusi KPUBOJMHEMHBIX HHTETPATIOB.
[ToBepXHOCTHBIE UHTETPATIBL.
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Tlpunoowcenue 14

TunoBble 3a1aHUs 1JI KOHTPOJLHOH padoThl Ne2
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

Bapuanr 1
3amanme 1.
dy

Haiitn npousBoanbie d— TaHHBIX (QYHKIIHH.
X

a) y = 3(x° +5x* —E;
X
6) y =In,/(L-sinx) /(1+sinx);

B) Yy = arctg (tg?x);
Inx.

r) y = (sinx)";
o) X+Yy+xsiny =0.

3amanue 2.
2

Haiitu d—y u M
dx  dx?
a)y=eXsinx; 06)x=2t—t3 y = 2t2,
3aganue 3.
[Mpumensis popmyny Teitnopa ¢ ocTarounbiM wieHoM B ¢opmyiie Jlarpanxka k ¢pyHkimu f
(X) = €, Berurcauth 3HaueHue € mpu a = 0,83, ¢ Tounocteo 10 0,001.
3ananue 4.
Haiitu Hanbosbiliee 1 HauMeHbInee 3HaueHust pynkuuu y = f (X) Ha otpeske [a; B].

f(x)=8lx —x* [-14].

JUIst 3aaHHbIX GyHkumi: a) y = (X); 0) X = @ (1), y = ¢ (1).

3amanue 5.
B toukax A u B, paccTosiHue Mex 1y KOTOPBIMU PaBHO a, HAXOISATCS UCTOYHHUKHU CBETA, CO-

OTBETCTBEHHO ¢ cuiamu F1 u F2. Ha orpeske AB HanMeHee ocBellieHHY10 TOUKy Mo.

3ameuanne. OCBENICHHOCTh TOYKH MCTOYHHKOM CBeTa CHIIOW F 0OpaTHO mponopuuoHas-
HO KBAJIpaTy paccTosHHA I ee nctoynnka cera: E = KF/r?, k = const.
3aznanue 6.

UccnenoBath Metonamu auddepeHnnanbHOr0 HCYUCICHUS (DYHKITUIO y=f(X)u

UCIIOJIB3YS PE3YybTaThl HCCIEA0BAHNUS, TOCTPOUTH TpaduK.
4

a) y:X3X—_1;6) y:(2+x2)e’xz.

3aganue 7.
HaiiT ypaBHEeHUsI KacaTellbHOM, ypaBHEHHE HOPMAIbHOMN IJIOCKOCTH JTMHUHM I = I (t) B TOU-

ke fo.

r(t) = (2t> -5)i+(t* - 2t) j —v5-t°k; t,=2.

3ajganue 8.
Hana dpyuknus z = f (X; y). [lokasats, uro:

0z 0z 0%z 0%7 0%z

F XY 2, —i—; ) ) :0
y 0x 9y gx? gy? Oxay
y 2 2 2
z=xe4; F=x2*E+2xya Z+yzﬂ.
ox? 0xQy dyz
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3amanue 9.

Jana ¢pyukuus Z = F (X; y) u aBe Touku A (Xo; Yo) u B (X1; y1). TpeOyercs: 1) BEIUUCIUTE
3HAuUEHUE Z1 B TOUKE B; 2) BRIUUCINUTG NPUOIMKCHHOE 3HaUeHUEe Z1 QpyHKIMH B TOYKe B, ncxo-
ISl U3 3HaUeHUS Zo QYHKIMU B TOUKE A U 3aMEHHB MpupalleHue GyHKIUHN Py Iepexoie OT TOY-
ke A x Touke B nuddepennnanom; 3) oueHUTh B MPOLEHTAX OTHOCUTEIBHYIO OTPEIIHOCTD, IO-
yUalolyIocs IpU 3aMeHe npupaiieHus GpyHkiuu ee quddepenimanom; 4) COCTaBUTh ypaBHEHUE
KacaTeJabHOM TIocKocTH K moBepxHoctu Z = F (X; y) B Touke C (Xo; Yo; Zo).

z=x>-y>+5x+4y; A(3;2); B(3,05;1,98).
3ananue 10.

Hana ¢pyukmus Z = f (X; y), Touka A (Xo; Yo) ¥ BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke
A; 2) mpon3BOJIHYIO B TOUKE A 10 HalpaBJIEHUIO BEKTOpPa a.

z=In(3x*+4y?); A(1;3); a(2;-1).

Bapuanr 2
3azanue 1.

. dy .
Haiitn npousBoaHbie d_ JAHHBIX (PYHKIIHI.
X

a) y=55‘/x2+x+1;
X

0) y=2"*e";
B) Yy = (arcsin x)/v1—x?;

r) y = (cosx)*;

n) Iny = arctg (Ej
y

3ajanue 2.
. dy d’y N
Haiitu i u o 1t 3aaHHbix Gynkiuii: a) y =T (X); 0) x = ¢ (1), y = ¢ (1).
a)y=xv1+x*; 6)x=t+Incost;y=t—Insint.
3ajganue 3.

[Mpumensist popmyny Teitmopa ¢ ocrarounbsiM wieHOM B Gopmysie Jlarparxka k Gyrkium f
(X) = &%, BerumciuTh 3Hauenue € mpu a = 0,13, ¢ Tounoctsro 10 0,001.
3ananue 4.

Haiitu nanbosbiiiee 1 HauMeHblee 3HadeHus pyHkuuu y = f (X) Ha oTpeske [a; B].

f(x)=3-2x% [-13].

3amanue S.
W3 kpyrioro OpeBHa, AuaMeTp KOTOporo paseH d, TpeOyeTcst BbIpe3aTh Oaliky, MpsiMO-

YrOJIBHOTO TIONEPEYHOro ceueHus. KakoBbI TOMKHBI OBITH IIMPHHA M BBICOTA ITOTO CEYCHUS,
yTOOBI OaJTka OKa3bIBaja HauOOJbIIEee COMPOTUBICHUE HA U3THO?

3ameuanue. ConpoTuBIIeHHE OaTKU HA U3THO MPOMOPIHOHATIBHO MTPOU3BEICHUIO ITHPHHEI
X ee MOMepPeYHoTo CedeH s Ha KBaapaT ero BeicoThl: Q = kxy?, K = const.
3ananue 6.

HccnenoBath Metomamu auddepeHnnanbHOT0 HCYUCIEHHUS (YHKIINIO y=f(X)u

HCIIOJIb3YA PE3YJIbTAThl UCCICAOBAHUsA, TOCTPOUTH rpa(bmc.
3

4x
=—"—:6) y=In(9-x?).
) y="570Y 0-x°)
3amanue 7.
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Haiitn ypaBHeHuUs KacaTelbHOMN, ypaBHEHUE HOPMAIBbHOM TUIOCKOCTH JinHKH [ = I (t) B TOU-
ke fo.

rit) = (2-t)i+vV25-t*j+t>*k; t, =4

3ananue 8.
Jana ¢pyuknus z = f (X; y). [Tokasars, uro:

0z 0z 0%z 0°1 0°1

FIX Y, 2, —;—; =0
O0X 0y Ox2 ()yz 0x0y
2 2
z = sin(x + ay); F:c)_zz_aga_zz.
oy 0x

3ananue 9.

Jana ¢pyukuus Z = F (X; y) u aBe Touku A (Xo; Yo) u B (X1; y1). Tpebyercs: 1) BEIUUCINTE
3HA4YCHHE Z1 B TOUKe B; 2) BeIuMCIuTh NpubIMKEeHHOE 3HaUueHue Zi pyHKIuu B Touke B, ncxo-
ISl U3 3HaUEHUS Zo QYHKIIMH B TOUKE A M 3aMEHHB MpupaiieHue GyHKIUHN Py Iepexoie oT TOY-
ke A x Touke B quddepennnanom; 3) oueHUTh B MPOIEHTAX OTHOCUTEIBHYIO IOTPEIIHOCTb, 110-
YUaIoIIYIOCs IPU 3aMeHe npupaiieHus GQyHkiuu ee nuddepenimanom; 4) COCTaBUTh ypaBHEHUE
KacaTeJIbHOM II0CKOCTH K oBepxHoctu Z = F (X; y) B Touke C (Xo; Yo; Zo).

z=2xy+3y?-5x; A(3;4); B (3,05;3,95).
3ananue 10.

Jana pyukims z = T (X; y), Touka A (Xo; Yo) U BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke

A; 2) npon3BOJIHYIO B TOUKE A 10 HAIPaBICHHUIO BEKTOpa a.
z=3x*+2x%?; A(-1;3); a(4-3).

TunoBsle 3a1aHUA JJI KOHTPOJIbHOMH padoThl Ne3

Bapuanr 1
3ananue 1.
Haiitu Heonpeaenennslie nuHTETpasibl. B myHkTe a) U 0) pe3yabTarhl MpoBepUTh AuddhepeH-
[IUPOBAHUEM.

J- sin xdx

\/COS X

J~ (x+3)dx _ J- (Vx +1)dx
Cex?=2x" T (xra)ix

0) jxarcsin 1dx
X

3amanue 2.

Bbruucints npuOIMKEHHOE 3HAYCHHUE OIPEICIEHHOTO MHTErpasia J.f(x)dX C MOMOIIIBIO
a
¢dopmynel CumiicoHa, pa3douB oTpe3ok MHTerpupoBanus Ha 10 vacteil. Bee BriunciieHns npous-
BOJUTD C OKPYTJIEHUEM JI0 TPETHETO AECATUYHOIO 3HAKA.

12
_[ VX3 +4dx.
2

3amanme 3.
BreruncnuTh HECOOCTBEHHBIN MHTETPAJ WK JJOKa3aTh €r0 PACXOANMOCTb.
.2[ dx
L (x+3)%
3amanue 4.
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Beruuciuts 00beM Tena, 00pa30BaHHOTO BpalleHHeM BOKPYT ocu OX QUryphl, OTrpaHUYEH-
HOM MOJy3JLTHIICOM y = 3+/1—X? , mapaGomnoii x = ,/1— y u ockio Oy.

3amanme 5.
BbI4uCcIUTh ¢ TOMOIIBIO TBOMHOTO MHTETpaJia B MOJIIPHBIX KOOPAWHAT ITUIOMIAb (QUTYPHI,

OrpaHUYEHHOW KPUBOH, 3aJaHHON ypaBHEHUEM B J€KapTOBbIX KoopauHaTax (a > 0).
x® =a? (x*- Y.

3amanue 6.

BbIuucinTh ¢ MOMOIIBIO TPOHHOTO MHTErpajia 00beM Tella, OrPaHHYEHHOTO YKa3aHHBIMHU
noBepxHocTAMU. Crenars 4epTek JaHHOTO TeNa U €ro MPOEKLIUHU Ha INIOCKOCTh X 0.

2=0, 42=)? 2X-y=0, x+y=09.

3ajanue 7.

BeluncnuTh KpUBOIMHENHBIA HHTETPAIT

[ O + y)dx—(y* = x)dy
BroJb tomanHoii t = ABC, rae A (1; 2); B (1; 5); C (3; 5). Cnenatp yeprex.

Bapuanr 2
3ajanue 1.
Haiitu HeonpeneneHHbie nHTErpaibl. B myHkTe a) u 6) pe3ynbTaThl MPoBepuThH AudhepeH-
[IUPOBAHUEM.

(x+ arctgx)dx 2_3)dx v X+ 5dx
)I 1+x° +0) len(x2+1)dx J.x +5x° +6 '|.l+‘°{/m'

3amanue 2.

Boruncnuth npubimkeHHOE 3HAYEHHE OMPEeNIEHHOr0 MHTEerpaita If(x)dx C TOMOIIIBIO
a
dbopmysnsl CumricoHa, pa30uB OTpe30K uHTerpupoBanus Ha 10 gyacreil. Bece Bbrumcienus mpous-
BOJUTH C OKPYTJIEHUEM JI0 TPETHETO AECATUYHOIO 3HAKA.

11
I\/ X3 + 3dx.
1

3amanue 3.
Brruuciuts HeCOOCTBEHHBIN MHTETPAJT WU JI0KAa3aTh €r0 PacXOIUMOCTb.
-3
dx
° XInx
3amanue 4.

Brruuciuts 00beM Tena, 00pa3zoBaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHudYeH-
HOM kpuBbIMH Yy =2 / (14X} uy = X%
3ajanue 3.

BbruncnuTh ¢ TOMOIIBbIO TBOIHOTO MHTETpalia B MOJSAPHBIX KOOPAWHAT IUIOMIAAb (DUTYPHI,
OTPaHWYEHHOUN KPUBOH, 3aJaHHON ypaBHEHHUEM B JIEKApTOBBIX KoopAuHaTax (a > ().

xt=a? (x%-3)°

3ananue 6.

BbIuuciuTh ¢ HOMOIIBIO TPOHHOTO MHTErpaia 0ObeM Tella, OrPaHMYEHHOTO yKa3aHHBIMU
MOBEpXHOCTAMHU. Ces1aTh 4epTeK JaHHOTO TENIA U €ro MPOEKINUH Ha MIIOCKOCTh X O'Y.

=0, x2+y2:Z, X2+y2=4.

3amanue 7.

Brluncnurs KpUBOIMHENHBIM HHTETPAIl

X
.!.yder;dy
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BIIOJIb 1yru 1 kpuBoi y = €™ ot Touku A (0; 1) no Touku B (-1; e). Cnenarp uepTex.
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Tlpunoowcenue 15

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

1. Haiitu mpou3BOAHYIO [Jist QYHKIHHA € .

Otsetnr: 1) €7%,2) €,3) —e7*,4) -¢".

2. Haiitu npomsBoanyio s pyakuun 5x™° + e,

Otsersr: 1) 50x™ +6e%, 2) 50x'° +6e>, 3) 50x° + 6e%*, 4) 50x" + 3e®*.

3. Haiitn npousBoanyo dyHkimu 5x* +sin(6x).
Otserts : 1)5%° 4+ c0s(6x) ,2) 20x> + 6.¢0s(6X) ,3) 20x* + cos(6x) ,4) X* + 6c0S(6X) .

4. Haittu npoussoanyto GpyHkmua X° + cos(3X) .
Otsetsr: 1)3x° +5sin(6x), 2) 3x* —3sin(3x), 3) 3x*® +sin(6x), 4) 4x* +3sin(3x).

5. HaiiTi mpon3BoHyt0 QyHKIMH COS°(X).
Otsetsl: 1)sin(2x), 2) —sin(2x), 3) —cos(2x), 4) cos(2X) .

6. Haiitu npousBoaHyto ¢pyHkuuu Sin(3x+2) .
Otsetsl: 1)3sin(X), 2) 3sin(3x+2), 3) 3cos(3x+2), 4) -3cos(3x+2).

7. Haiiti iponsBoanyto a1s Gpyskumn e - (2x* +5)°.
Otsetsr: 1) 6% -24x%(2x* +5)%, 2) 6™ -(2x* +5)% +e%-24x*(2x* +5), 3) e -24x*(2x* +5) ,
4) e . (2x* +5)° +e™ . 24x*(2x* +5) .

8. Haiitu nepByto Npou3BOJHYIO OT (YHKIIMU U BBIYUCIUTE €€ 3HAaU€HUE B TOUKE X = 4:
v=v1+42x

Ortser: 1) 3; 2) 0,33; 3) 0,66; 4) 0,99; 5) 1,5;

9. Haiitu nepBy1o npou3BOAHYIO OT (DYHKLIMU U BBIYUCIUTD €€ 3HAaUCHHE B TOUKE X = 4:
v =3x— 6yx

Otser: 1)6; 2) 0; 3) 2; 4) 3; 5) 15

10. HaiiTy iepByr0 MPOU3BOAHYIO OT (DYHKIIUU M BEIYUCIUTH €€ 3HAUEHUE B TOUKE X = 1:
1 1
Y= x? * 14+ x*
Otsert: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

11.  Ecmu ¢pynkmus U=U(X,y) nuddepenuupyema B Touke My(xy, ¥p), a dyrxumsa X=@(t) u
y=¥(t) nudpdeperuupyema B TOuKe iy, Torna Gpyakums U=(X,y) nuddepenuupyema B ToUke &y
Y YacTHasi MPOU3BOJHAS BEIYKMCISIETCS 1O (hopMyIie:

1) BY_3Udx dUdy. 5y AU_SUdx dUdy, oy 8U_SUdy aUdx
Orger: 1) 3t ax ﬂ¢+a}- at’ ) gt ar dt+a}- g’ ) At dx dr+a}- dt’
12.  T'pamuentom dyukimu U=F(X,y,z) B Touke My(xq, ¥y, Zy) Ha3bIBaeTCS

: = 43+ 4+ 2745
Ortgert: 1)gradU= axdx+a}_dy+ azdz,

84



au au au
= —t— =+ — =
2) gradU dx i 8y j 8z k'’

au au au
— +— S .
3) gradU=—cosa ™ cosf +—— cosy

13.  ®opmyna Herorona-Jleiibnuia, eciau F{X) - nepBooOpasuas mis f(X), numeer Bu:

Orser: 1)? f(x)dx = F(a) = F(b); 2) i f(x)dx = F(b) - F(a) ;

3) Tf(x)dx=F(b)+F(a);4) if(x)dx=F(b)~F(a).

14.  ®opmyna UHTETPUPOBAHUS IO YACTAM JUIS OIPEICICHHOTO HHTETpajia UMEET BU/I:

b

b b b
Orser: 1) [UdV =UV [ +[VdU ; 2) Juav =%

b
—deu

b b de b b b
3) Judv=uv| - TR Judv =uv[ - [vdu .

a

15.  BblunciauTh onpeaeneHHbld HHTETpall

Oteer: 1) 5; 2)1; 3)4; 4)2; 5)3;
16. Beruucnuts onpeneneHHslid HHTErpall
3 r*
N fwdx
14 J; vE
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;
17 Boruncnurs onpeneneHHslii HHTerpail
? 4
[2e
1 X
Oteetr: 1) 5; 2) 1; 3)4; 4)2; 5)3;
18. Beruncnuts onpeneneHHslii HHTErpai

1-e 1
f dx
0 1—x

Otger: 1) -5; 2) -1; 3) -4; 4)-2; 5) -3;

19.  BplunMcnauTh onpeaeraeHHbI HHTErpal

Oteer: 1) 5; 2)1; 3)4; 4)2; 5) 3,

20.  BbIUUCIUTH ONpEACTCHHBIN HHTETPAT

85



12 . _ 2
EL [\."X"‘ 1) cix

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

21. Brruncnuts onpenee bl HHTErpail
1
—dx
1 VX

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

22. BoruncnuTe onpeneneHHblii HHTErpa
1

I -
18[ V1— 4x-dx
o

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

23.  BBIUUCITUTH ONpEAETICHHbBIH HHTETPAT

3 (tx+1

4 J;- Vx -
Oteer: 1) 5; 2) 1; 3)4; 4)2; 5)3;
24, Beruucnuts onpeneneHHslid HHTErpal

%- f:x (x*—1)dx

Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;
25.  BpluucnuTh onpeaeaeHHbI HHTerpal

J-Ezsinxcosxdx

0

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

26.  BpuucnuTh onpeaeneHHbI HHTerpal
T

2 COSX
83— 2 dx
©  sintx

4

Oteer: 1) 5; 2)1; 3)4; 4)2; 5) 3,
27. Haiitu muiomaap miockoi (Gpurypsl, orpaHu4eHHON MPSIMBIMU
1
}F=Z(3x—1:]; y=0; x=2; x=4
Oteer: 1) 5; 2)1; 3)4; 4) 2; 5) 3;

28. Haiiti niomans minockoit purypsl, orpaHUueHHONW JTUHUSIMU
y=4x+1; y=6x+1; x=0; x=2.



Otser: 1) 5; 2)1; 3)4; 4) 2; 5) 3;
29. HecoOcTBennslii uaTerpan l-oro poga od0o3xnavaercs:

b © 0 b
Ortser: 1) j f(x)dx; 2) j f (x)dx ; 3) j f (x)dx ; 4) j df (x) .

30.  BeruncauTh HECOOCTBEHHBIN HHTETPAT
1

= 1
S i
Otset: 1)5; 2)1; 3)4; 4)2; 5) 3;
31.  BbruucauTh HECOOCTBEHHBIN HHTETPAT
- 1
9. f CERR
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;

32.  BplUMCINTH TOBTOPHBINA HHTETpAII

1 1 1
4-J dxf d}rf (x+ z)dz
0 0 0
Otsert: 1) 2;2) 5;3) 1;4) 3;5) 4;
33.  BbIuMcIuTh MOBTOPHBINA HHTETPAI
1 x
e.-f dxf (x+ ) dy
0 0
Otsert: 1) 2;2) 5;3) 1; 4) 3; 5) 4;
34.  BpUMCIHATH IBOMHOW MHTETPAI IO MPSAMOYTOJIBHON 001acTh

[[ves.

rae D:1 =x < 2, 0<y<<2
Otsert: 1) 2;2) 5;3) 1; 4) 3; 5) 4;

35.  BbUMCIATH IBOMHON WHTETPAJ IO MPSMOYTOJIBHON 001acTh

E-ﬂ;[xz—l-}rjris,

roe D:0 <x =<1, 0=y
Otset: 1) 2;2) 5;3) 1;4) 3;5)

<1
4,

BbruncnuTh 1BOMHOM HHTErpal 1o 00J1acTH, OrpaHUYeHHOMN 3aJaHHBIMU KPUBBIMU

36.
o [[ a5
D

roeD: v=x%; v=x



Otser: 1) 2;2) 5; 3) 1; 4) 3;5) 4,

37. C momoIIpo BOMHOTO MHTErpaja BBIYMCIUTH IUIOUIAIb (UTYpBl, OTPAaHHYCHHON KpH-
BBIMU

y=2x; v=—x; x=4
2

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

38.  BwruucauTh TPOWHON MHTETPAT

1 2=z ¥
2zd=z J ydy f dx
o k-4 V]

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

BI)I‘-II/ICJ'II/ITI) Nepexoas K NOJApHBIM KOOpAUHATaAM

'ﬂ T yRas

-

D: x*+y* <1; x=0; v=0

Otget: 1) 2;2) 5; 3) 1; 4) 3;5) 4,

BI)I‘-II/ICJ'II/ITI) Nepexoas K NOJApHBIM KOOpAUHATaAM

ff 1—+/x2+y%)dS

-

D: x*+y* =1; x=0
Otget: 1) 2;2) 5;3) 1;4) 3;5) 4;

41.  BpIUMCIUTD, IEPEXOS K MOJISIPHBIM KOOPAMHATAM, HHTETpaJ IO 00JIaCTH, OTPaHUYEHHOMN
3a/laHHBIMH KPUBBIMU

4
ﬂlds
T— 2 -

D: x24+y* —2y=0; y=0; y=x

Ortser: 1) 2;2) 5;3) 1, 4) 3;5) 4;

42.  BBIUMCIHTH HHTETPAT

2 [G-yas,

rae | — orpesok npsmoii ot A(0, 0) 10 B(4,3)
Otser: 1)2;2) 5;3) 1;4) 3;5) 4,
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Tlpunooscenue 16

TunoBble BONPOCHI K 3a4eTy
OIIK 1 (3nams), OIIK 2(3nams)

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA.

WNuTerpupoBaHre HEKOTOPHIX TUIIOB AU GepeHINATBHBIX YPaBHEHNH IIEPBOTO MOPSIIKA.
Juddepennnanbapie ypaBHEHHS BBICIINX TOPSIIKOB.

JIuneitnsie muddepeHnraIbHble YpaBHEHUS! BTOPOTO MOPsAKa C TOCTOSSHHBIMU Kodddu-
[IUCHTaMHU.

JIuneitnsie quddepeHmranbapie ypaBHEHHS N — IO MOPSIKA ¢ TOCTOSHHBIMU KO3 GuUIu-
EHTaMH.

Meron Jlarpanxa (MeTo1 BapHauyl IPOU3BOIBHBIX MOCTOSHHBIX ).

Cucrembl JIMHEHHBIX TU(QepeHINaTbHBIX YPAaBHEHHIA C MOCTOSIHHBIMUA KO3 HUIMEHTa-
MH.
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Tlpunoowcenue 17

TunoBble 3a1aHUs 1JI KOHTPOJIbHOI padoThl Ned
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

Bapuanr 1
3amanue 1
Haiitu obmiee pemenue nuddepeHmanibHOro ypaBHEeHUS:

y'cosx =(y+1)sin x.

3ajanue 2
Haiitu pemenune 3agaun Komm quddepeHnmnanbHoro ypaBHEHUS IEPBOTO MOPSAKa
3
y' = —x240x y(-1)==
X+2 2
3apanue 3
Haiitu obmiee pemenue nuddepeHmatbHOro ypaBHEHUS:
(1+y)y"-5(y)* =0.
3aganue 4
Haiitn 4acTHOE peleHue nuddepeHnanbHOro YPaBHEHUS
y"—5y'+6y=(12Xx—7)e™", ynosnerBopsromee wauameneiM ycrmousam:  Y(0) =0,
y'(0)=0.
3ajanue 5
Pemmte mudepennmansHoe ypaBHEHHE METOIOM BapHaliy MPOU3BOIBHOM MMOCTOSHHON
2
y” + ﬂ_z y =
SN zzX
3aganue 6

Jlana cucrema JIMHEHHBIX AU PEPEeHINATBHBIX YPABHEHUN ¢ TOCTOSSHHBIMU KO3 hUIU-
E€HTaMU:

dx

— =3X-2
dt y
dy

— =2X+8
dt y

Tpebyercs: 1) HaliTu oOIIee pelIeHre CUCTEMBI C TIOMOIIbIO XapaKTEPUCTUUECKOIO YPaBHEHMUS;
2) 3anmcath JaHHYIO CUCTEMY U €€ pelleHre B MaTpU4HOM (opme.

3amanne 7
KpuBas mpoxoaut depe3 TOUKY A(Z; —1) U 00JIaJjaeT TeM CBOICTBOM, UTO YIJIOBOM KO-

3 GUIMEHT KacaTeIbHOH B JI000i ee TouKe MPONOpIHOHAIEH KBAJpaTy OpJAMHATHI TOUYKH Kaca-
HUA ¢ Kod(durmenTom nponopiuonansHocti K = 3. HaiiTu ypaBHeHue KpUBOii.

Bapmuanr 2

3aganue 1
Haiitu obmiee pemenre nuddepeHmanpHOr0 ypaBHEHUS

Xy'—y =X +y*,
3ajanue 2
Haiitu pemenue 3anaun Ko nuddepennmanbHOro ypaBHEHUS EPBOToO MOPsAIKa
ye ¥ =x-1 y)=e
3ananue 3
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Haiitu oOmiee pemenune nuddepeHunanibHOro ypaBHEHHS:
Xy"+2y =x°.
3ananue 4
Haiitu yactHoe pemenue nuddepenuuansroro ypasuenus Y' —4y' +13y = 26X+ 5,

ynosnersopsitomee HavanshbiM yenosusm: Y(0) =1, y'(0) =0.

3amanue 5
Pemuth muddepeHnpanbHoe ypaBHEHHE METOIOM BapHaIliH IPOU3BOJILHOM TOCTOSTHHON
, 1 1
y'+—5y =

72 2 X

7T~ COS—

T
3amanue 6

Jlana cucrema JMHEHHBIX AU PEpEeHIUATbHBIX YPABHEHUN C MOCTOSTHHBIMU KO3 dUIU-
E€HTaMHU:

dx

— =-4x—-6
dt y
dy

— =—4Xx-2
dt y

Tpebyercs: 1) HaiiTu o0IIee pemeHre CUCTEMBI ¢ TIOMOUIBIO XapaKTEPUCTHYECKOTO YPaBHEHUS;
2) 3anmcath JaHHYIO CUCTEMY U €€ pelleHre B MaTpU4HOM (opme.

3amanue 7
KpuBasi npoxoauT yepe3 TOUKy A(l; 2) 1 00JIaJJacT TEM CBOMCTBOM, YTO IPOU3BEICHUE

yrioBoro ko3 duiuenTa kacaTelbHON B 110001 ee Touke Ha CyMMY KOOpJIUHAT TOUYKHM KacaHUs
PaBHO yIBOCHHOW OpJMHATE 3TOW TOYKK. HaliTh ypaBHEHUE KPUBOM.

91



Tlpunooiwcenue 18

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

1. Juddepenunanpusie ypasaerus F(X,Y,Y,Y'",....y™")=0 Ha3biBaeTcs:
Otger: 1)ypaBHEHUs C YaCTHBIMU [TPOU3BOIHBIMH;
2)00bIKHOBEHHBIMU A HepeHIIaTbHBIMU YpaBHEHHSIMU |-0r0 mopsiaka
3)00bIKHOBEHHBIMH IH(depeHnAIbHBIMA YPABHEHUSIMH N-0I'0 NOPSAKAS
4)ypaBHEHMsI C YACTHBIMH IIPOU3BOJAHBIMU N-0T'0 MOPSIKA.

2. OpnopoaHoe auddepeHnnanbHoe ypaBHeHue |-ro mopsaka pemaeTcs myTeM MOJCTaHOB-

KH:
x

Omser: 1)y =U-V; 20y =U-x; 3)y="3 4)y =7
3. JuddepennnansHoe ypaBHeHue |-ro mopsiaka Ha3bIBAeTCs TUHEHHBIM, €CIIU
OtBer: 1)oHO UMeeT BUJ % = f(x;¥v), rae f(x, v)- pyHKUHMs HyI€BOTO U3MEPEHHUS;

2) ono umeet Bua M(x, v)dx + N(x,y)dy = 0, rne M(x, y)u N(x, v) — dynkuus ox-
HOTO U3MEPEHUS;

3) 0HO UMeeT BUJI % +P(x)-v=0(x)

4. YpaBHeHue bepHy nMeeT BUA:
Ortset: 1 % +P(x)-yv=Q(x)-y";

2) Z+P(x) = Q(x) ¥y

.
3) ﬁ—I— P(x)-x = Q(x).
5. JIuHeiiHOE ypaBHEHHE TIEPBOTO TOPSAIKA PENIAETCS IYTEM MOICTAHOBKH:

Oter: 1) ¥ =x-U; 2);;:%; 3):;:“5; HNy=U-V,

6. YpaBHenure BepHYIUM pelaeTcs myTeM MoICTaHOBKH:
Otser: 1)y =x-U; 2) F:E; Yy=U-V; 4)},:3

7. Yrobsl mudpdepenuuansaoe ypasaenue M (x, v)dx + N(x,y)dy = 0 npencrasnsno co-
00l ypaBHEHME B OJHBIX JU(PepeHnranax, Hy>kHo, 4TOObI ObLIO BBIIIOJIHEHO YCIIOBHE:

8M _ 8N, aM AN | 8M AN | 8*m 8N
Omer: Do =5 Do ~ar Vo o Do~
8. Juddepenumansroe ypasaenne ¥ + a,y = +a,y* P+ | +a_y = f(x) HasbiBaet-

cs

OtBeT: 1) THHEHHBIM HEOTHOPOAHLIM
2) OMHOPOAHBIM N-TO TOPSIKA;
3)HeTMHEWHBIM HEOTHOPOIHBIM N-TO TIOPSIKA;
4)MUHEHHBIM OJTHOPOIHBIM N-TO TOPSAKA.
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9. JuddepennnanbHoe ypaBHECHHE y 4 al}r':”_lj'-l-.. .+a,y + a,yv = 0 »HaseiBaeTcs
OtBer: 1) TMHEWHBIM HEOTHOPOAHBIM;

2) OAHOPOAHBIM N-TO TOPSJIKA;
4) HEJTMHEHWHBIM HEOTHOPOIHBIM N-TO MOPSAKA;

4) TuHEeHbIM 0IHOPOIAHBIM N-T0 MOPSIKA.
10.  Ecmu nuddepennuansHoe ypaBHeHUe ¥ + a, ¥ + a,¥ = 0 HMEeT /1Ba YaCTHBIX pelle-
HUS ¥y U Vs, TO

Ortser: 1) ¥y + v, Gydem,Cy v, + C,¥, He OyneT pelIeHHEM;
v, ty,ul,y, +Cyy, GYAVT pellICHUSIMH;
3) Cyvy + C,¥, Oynert, a ¥y + ¥, He OyAeT peliCHUIMU
4) vy + ¥, u Cy¥; + C, ¥, MOTYT OBITh, @ MOT'YT U HE OBITh PEIICHUSMHU.

11. Ecmu ¥; + ¥, - 1Ba IMHEHHO HE3aBUCHMBIX pelIeHUs TU(PEepeHIINATLHOTO YPaBHCHUS
¥ +a,;¥v +a,y =0, To oluiee peuieHne 3Toro ypaBHeHust Oyaer

Otser: 1) €, ¥, + Co¥s; 2) vy +¥5; 3) Ci}rlfﬂq L pyens 4 gpen

12. OpHopomHOE NWHEHHOE ypaBHEHHE ¢ TIOCTOSHHBIMU KO3 (QUITeHTaMu

y"+a,y +a,y =0 uMeeT XapaKTepUCTHUECKOE ypaBHEHHE BH/IA:

Otser: 1)k* +a,k+a,y=0; 2)k"+ak +a,k=0;

3)y’+ak+a,=0; 4k*+ak+a, =0,

13.  XapaKTepHCTHYECKOE ypaBHeHHe AuddepeHnuatbHoro ypasnenus y" +ay +a,y =0

UMEET JIBa Pa3IUYHBIX JeHCTBUTENbHBIX KOpHs K1 1 K2.Torma obiiee perieHne 3Toro ypaBHEeHHsI
Oynert:

Orger: 1) C,e"* +C,e"*; 2)C cosk x +C, sink,x; 3)e"* +e'*; 4)Ce"* .C e,

14.  XapakTepucTuueckoe ypaBHenue auddepeHnuanbaoro ypasaenus y" +ay +a,y =0

MMeeT KoMIuiekcHble Kopau K, =a +if u K, =a—if. Toraa obuiee pemenne auddepeHn-
aITbHOTO YpaBHEHHUsI Oy/IeT:

Ortger: 1)e”(C,cosax+C,sinax); 2)C, cos X +C,sinax;

_3)e*(C,cos gx+C,sinpx); 4)Ce™ +Ce”.

15.  Xapakrepuctuyeckoe ypaBHeHHE AU (HEepeHIINaTbHOTO YPaBHEHUS

y" +a,y +a,y =0umeer aBa onunakosbix Ki=Ko. Torna obmiee pemenne quddepeHImanbHOro
ypaBHEHUS OyaeT:
Otser: 1)C,e"* +Ce"*; 2)C, cosk x+C,sink,x

3)e"*(C, cosk,x+C,sink,x); 4)C,e" +C, -x-e"*,
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16.  XapaxTepuctHueckoe ypaBHEHHE HEOJHOPOIHOTO JIMHEHHOTO YpaBHE-

Hua y" +a,y +a,y =P, (X)-e™umeer kopau Kiu Kz He paBHBIE a. YKaKUTe, KAKOE TO Pelle-

HUC!:

Otger: 1) oOmiee; 2)yacTHoe.

17.  XapakTepucTuyeckoe ypaBHEHHE HEOIHOPOJHOTO JINHEHHOTO ypaBHe-

mus Y +a,y +a,y =P, (X)-e*umeer kopun Kiu Kz He paBHbIE a. YKaKUTe, BUJ €10 PELICHNS:
Ommer: 1)Q, (X3 2) Q ((Ce™ +C,e); 3)Q, ()X e, %0;
4) Qm (X)eax (Cleklx + Czekzx)

18.  XapakTepuctuyeckoe ypaBHEHHE HEOJHOPOJIHOIO JINHEHHOTO YpaBHEHUS
y"+a,y +a,y =P, (x)-eumeer kopuu Kiu K. Uncio a paBHO X0Ts 6bI 0JIHOMY KOPHIO Xa-

PAKTECPUCTUYICCKOT'O YPaBHCHHUA. yKa)KI/ITe, KaKO€ 9TO pCHICHHUC!

Ortger: 1) obmiee; 2) yacTHoe.

19.  Xapakrtepuctuyeckoe ypaBHEHHE HEOJHOPOJIHOTO JIMHEHHOTO ypaBHe-

Hua y" +a,y +a,y =P, (X)-e*umeer kopuu K11 Ko. Uucsio a paBHO XOTsI GbI OJIHOMY KOPHIO

XApaKTECPUCTHICCKOI'O ypaBHCHI/IH. yKa)KI/ITC, BH €TI0 PCIICHUA:
Oreer: 1) Q,, ()6™; 2)Q, ()(C.™" +C,e"); )1Q, (0 X' -6 4)Q, (We™(C,e" +C ).

dy1
% = f1(x,¥1,¥2, ....,yn)

20. Cucrema d;_‘n Ha3bIBACTCS
= fn(x,1,32,....,3m)

dx
OtBert: 1) kaHoHnuecko# |-oro mopsiaka;
2) HopMmaibHOH |-oro nmopsika;
3) HOpPMAJILHOIi N-0T0 MOPSI/IKA;
4)KaHOHMYECKOU N-0ro MopsiiKa.
21.  HopmanbHas cucteMa N ypaBHEHUI MOXeET ObITh CBEJICHA!

Otgert: 1) x quddepeHnnanTbHOMY YpaBHEHHUIO JII0O0TO MOPSIAKA;
2) x nuddepeHnaIbHOMY YPAaBHEHUIO C TOCTOSIHHBIMU KOA(QQHUIIUEHTAMU;
3) inddepeHNAIBLHOMY YPABHEHHIO N -0r0 NOPSIAKA.
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Tlpunoowcenue 19

Tumnosbie BONPOCHI K 3IK3aMEHY
OIIK 1 (3nams), OIIK 2(3nams)

beckoneuHsli ps, €ro CXOAUMOCTD.

HccenenoBanue Ha CXOOUMOCTH PSAIOB € MOJIOKUTENIbHBIMU WiieHaMHu. [Ipu3Haku cpaBHe-
HUSL.

[Tpusnaku cxomumocTu Jlamambepa u Komm.

WHTerpanbHblil IPU3HAK CXOJUMOCTH.

AGcomoTHast cxoauMocTb. Teopema JleiiOuiia 0 CXOOUMOCTH 3HAKOUEPEIYIOIIUXCS Ps-
JI0B.

OyHKIHOHANIbHBIE psAbl. O6IaCTh CXOAUMOCTH.

[IpaBuibHAS CXOAUMOCTH (PYHKIMOHAIBHBIX PSIIOB.

Crenennsle psaapl. IHTEpBan U pagnyc CXOIUMOCTH.

Papn Teinopa.

. UaTerpupoBanue nuddepeHuanbHbIX ypaBHEHUN C TOMOIIBIO CTEIIEHHBIX PSJIOB.
. [IpusioskeHust CTETICHHBIX PSAI0B K MPUOIMKCHHBIM BBIYUCIICHUSIM.

. P71l ¢ KOMIIJIEKCHBIMU YJIEHAMH.

. Pager @ypee.

. Murerpan @ypsoe.

. Cxansiproe niosne. [Ipon3BoHas o HapaBJICHHUIO.

. I'pagueHT cKaJIpHOTO MOJI.

. BexropHoe none. IToTok BEKTOPHOTO MOJIs Yepe3 MOBEPXHOCTD.

. [lognpocTpaHcTBa.

. DNIeMEeHTBI KOMOWHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHHUSI, COUYCTAHHUS.

. Knmaccuueckoe ompenenenre BepOSATHOCTH, CIy4alHbIe COOBITHS, 3J€MEHTapHbIE HCXO-

JIbl, CBOMCTBA KJIaCCUYECKON BEPOSTHOCTH.

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMa CloKeHHsI BEpOATHOCTEH.

3aBHUCUMBIE U He3aBUCUMBIE cOObITHA. TeopeMa yMHOXKEHHUs BEPOSTHOCTEH.

VYcnoBHast BeposTHOCTB. Teopema o popmyiie MmoTHOM BEposTHOCTH, popMyiibl baifeca.
[TonsiTHe pactpeneneHust BEpOATHOCTEH ciiyyailHbIX cOOBITHH. CXxeMa He3aBUCUMBIX HC-
nbiTannii. ®opmyna beprysm.

Crnyyaiinbple BETMYUHBI: OIpeiesieHne, (PYHKIMS pacripe/ieleHus ClydyailHON BeIMYUHBI U
€€ CBOMCTBA, HE3aBUCUMBIE CITy4aiiHbIE BEINYUHBI.

OnpeneneHnst YUCIOBBIX XapAKTEPUCTUK JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BE-
JUYMH: MaTeMaTH4YeCKOoe OXHMIAHWE, IHUCIIEPCHs, MOJa, MEIWaHa, LEHTPaJIbHbIE H
Ha4aJIbHbIE MOMEHTHI.

CBolicTBa MareMaTU4eCKOr0 OKUIAHUS U JUCHEPCUU TUCKPETHOW CIydyailHOW BEIUYU-
HBI.

buHOoMMaIBHOE pacnpeneneHne, BBIYUCICHNE MaTEMAaTHYECKOTO OKUAAHUSA U TUCIIEPCUN
OMHOMMHAJIBHOTO paclpe/ieIeHHON ClydaifHON BEIMYMHBI.

I'eomeTpuueckoe pacnpenenenue. Pacnpenenenue I[lyaccona. BeruncieHne OCHOBHBIX
YHCIJIOBBIX XapaKTEPUCTUK ITUX pacIpeaeICHUN.

HenpepriBHble ciiydaliHble BeNWYHHBL. BbIUMCIEHHE MaTEMaTHUYECKOro OXUJAHUS U
JUCIIEPCUU AJI1 PABHOMEPHO U HOPMAJIBHO PACIPEIEIICHHBIX CIIy4alHbIX BEITUYHH.
DyHKIHS pacTIpeeNIeHs] HEMTPEPBIBHON CITydallHOW BEJIMYMHBI U €€ cBolcTBa. DyHKIUsA
IUIOTHOCTH pactpeneneHus. Moaa, menuana. HauanbHble ¥ [IEHTPaIbHBIE MOMEHTHI.
[TonsiTve 0 3aKkOHE OOJBIINX YHCET.

OCHOBHBIE TIOHATHSI MaTEMAaTUYECKOI CTAaTUCTUKU: T€HEepalbHas COBOKYITHOCTb, BBIOOD-
Ka, BBIOOpOYHbIE XapaKTepucTuKu. MeTo el 0TOopa.

CraTucTHyeckue OLIEHKM M MX CBOMCTBA: HECMEIIEHHOCTb, 3((EKTUBHOCTH U COCTOS-
TEJIbHOCT.
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35. [IpencraBneHue CTaTUCTUUECKUX JaHHBIX. [lonuron yactot. ['ucTorpamma.
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Tlpunoowcenue 20

TunoBble 3a1aHUs 1JI KOHTPOJIbHOI padoThl NeS
OIIK 1 (ymems, 6n1adems), OIIK 2(ymems, 61a0ems)

Bapmuanr 1

3aganue 1
Haiitu o61mumit unen psiaa:

1 1 1 1
+—+

HccnegoBaTh CXOAUMOCTD YHCIOBOTO paaa:
2

> n
n=1 (3n)|
3amanue 3
Uccnenosars CXOI[I/IMOCTB 3HAKOIIEPEMEHHOTO psijia:

Z( )" (2n+1)
n=1

3amanue 4
HaiitTu uHTEpBaJl CXOJAMMOCTH CTEIIEHHOTO PsJia U UCCIEAOBATh CXOIUMOCTh Ha KOHIIAX
WHTEpBaja CXOIUMOCTH:

= n+l .
2 o
3" - (nN+2)
3ajianue 5
1
['sin x*dx
BoruncnuTh omnpeneneHHbId UHTErpan o ¢ toyHocteio 70 0,001, pasmoxxus

MOJIBIHTETPANEHYIO (PYHKIIHIO B CTETICHHOM P/ U 3aTeM MPOUHTETPUPOBAB €r0 MOUICHHO.
3amanue 6
Haiiti Tpu mepBBIX, OTIMYHBIX OT HYJS Yi€Ha Pa3JIOKEHUS B CTETIIEHHOM DS pelIeHuUs

y' =sinx+0,5y?

y= y(X) mudpepeHIMaTbHOTO YPaBHEHUS , YIOBJIETBOPSAOLIETO Ha4ajb-

HOMY YCJIOBHIO y(0) = 1.

3ananue 7
Pa3n0kuTh QyHKIHIO F()=x-1 B pan @ypbe Ha UHTEpBAJIE (=11) :
Bapuant 2
3aganue 1
Haiitu o6mmii unen psina:
3 4 5 6 7
4 9 16 25 36
3ajanue 2
HccnemoBaTh CXOIUMOCTH YUCIIOBOTO Psija:
e 1

2,

1 (N+1)In(n+1)

3amanue 3
HccnenoBaTh cXOAUMOCTh 3HAKOTIEPEMEHHOTO Psijia:
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0 (_1)n
ngl 2n-1

3amanne 4
Haiitu unTEepBasl CXOAUMOCTH CTEIIEHHOIO PsAJla U UCCIEAOBATh CXOJUMOCTh Ha KOHLIAX

HHTEpBaAJIa CXOAUMOCTHU:
n

;./2"(3n N

3amanue 5

n

0,5~1 2
5sin X
j———dx

2
Brruucnuths onpeneneHHbld UHTErpan o0 X ¢ touHoctbto 10 0,001, paznoxuB
MOJIBIHTETPANLHYIO (PYHKIIMIO B CTETICHHOU PsiJ] U 3aT€M IPOUHTETPHUPOBAB €TI0 TTOWICHHO.
3ananue 6
Haiitu Tpu nepBbIX, OTIUYHBIX OT HYJS 4Yi€HA Pa3jOKEHUsI B CTEIICHHOW PsJl PEIICHUS

Yy =x+x*+y’

y=Yy(x) nudepeHIHaTbHOr0 ypaBHeHNs , YIOBIETBOPSIOLIEr0 HAYAIbHO-

MY YCJIOBHIO y(O) - 5.
3amanmne 7
— 2 _ .
Paznoxuts GpyHKLIMIO F(x)=x B psin Oypbe Ha HHTEpBAIe (-7, 7) .
TunoBble 3a1aHNs 1JI1 KOHTPOJIbLHOI padoThl Ne6

Bapuanr 1

3ananue 1
B ypue 20 mapos: 16 Genbix, 4 yepHbiX. M3 ypHbI BRIHUMAIOT cpasy 3 miapa. Kakoa Be-

POSITHOCTB TOTO, UTO U3 HUX 2 m1apa OyayT Oemnble u | yepHBbIil.

3ajanue 2
B maptun u3 1000 n3nenmit umerores 10 nedexrupix. HaliTu BeposTHOCTH TOTO, UTO cpe-

i 50 u3genuit, B3ATHIX HayJady U3 3TOW MapTHUH, POBHO TPHU OKaXYTCs Ae(PEKTHBIMH.
3amanne 3
JluckpetHas criydaiiHasi BeTUYHHA X wmoxer IPMHMMATh TOJBKO J1BAa 3HA4YE€HMsA: X, M

X,, npuueM X; < X,. VI3BeCTHBI BEPOATHOCTL [J; = 0,8 Bo3MmoxHOrO 3HaYEHMS X,, MaTeMarTu-

geckoe oxuaanne M (X) = 3,2 u nucnepcus D(X) = 0,16 . Haittu 3akon pacnpenenenus 3Toii
CIIy4ailHON BEJINYMHBI.
3ananue 4
0,x<0
2
. . X
Coydaiinas BedqwuMHa x 3a7aHa dyHkrmed pacnpenenennms F(X)=<—, 0<Xx<2.

1 x>2

Halitn nioTHOCTE pacrpeneneHuss BEpOsSTHOCTEH, MATEMAaTHYECKOE OXUAAHUE WU JUCIEPCHIO
CIIy4allHOM BEJIMYHHBI.

3aganue 5
W3BecTHBI MaTeMaTHueckoe okumanne a =4 u CpeHee KBaJpaTHYECKOE OTKIOHEHHUE

o=5 HOPMAaJIbHO pPAaCHpeeICHHON CIy4alHOW BeJMYMHBI X. HaliTH BEPOATHOCTH IMOIMAJTAHUS
sToit Benmumubl B unTepan (2;11).
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3ajmanue 6

X o _[08 02
ajaHa matpuua P = 09 01

mus | (1 =1,2)8 cocrosmue | (J =1,2) 32 onun war. Haiitn matpuuy P, nepexopa us cocro-

BEPOSATHOCTEH Iepexoa enu MapkoBa U3 COCTOsI-

SHUSA | B COCTOSIHME | 3a J1Ba IIIara.

3amanue 7
Ha¥iti m1oBepUTEIbHBIN HHTEPBA JIJIsl OLICHKH MAaTEeMAaTHYCCKOTO OXKHUIAHHS HOPMAIbHO-

ro pacnpenenenus ¢ HaaexHoctsio 0,95, 3Has BeIGOpounHyto cpennro0 X = 79,11, o6bem BoI-
oopku N =144 u cpennee kBagpaTudeckoe oTKIOHeHHE O =12

3ajnanue 8
Jlana Tabnuia pacnpeaenenus BeposTHOCTeH AByMepHOit cirydaitnoit Bemmuunsl (&£, 77) :
& \ n -1 0 1
0 0,1 0,2 0,3
1 0,2 0,2 0

Haiirn M (£), M (77), M (&7), D(£), D(77), D(7).-

Bapuanr 2

3apanue 1

Ha 3aBon npusesnu naptuto u3 100 nmoAmMnHUKOB, B KOTOPYIO mnomnanu 12 OpakoBaH-
HbIX. OnpeenuTs BEPOATHOCTh TOTO, YTO M3 5 B3ATHIX HAyraJ MOAUIMIHUKOB OKAXKETCS: a) IO
KpaiiHeil Mepe OJIuH ro/iHbIH, 0) 2 TOAHBIX U 3 OPaKOBAHHBIX.
3ajanue 2

BeposiTHOCTh HacTyIuIeHHsI COOBITUSL B KKJOM U3 OJMHAKOBBIX HE3aBUCUMBIX HCIIBITA-
Hult paBHa 0,8. Haiftu BeposTHOCTH TOro, 4TO B 100 HCIBITAHUAX COOBITHE HACTYIUT HE MEHEE
75 u ue 6omnee 90 pas.
3aganue 3

JIncKpeTHas CiTydaiiHas BelnuuuHa X MOXET MPUHAMATH TOJBKO /BA 3HAYEHWS: X, M

X,, npudem X, < X,. M3BecTHBI BEPOATHOCTL [, = 0,6 BO3MOXkHOrO 3HAUEHUS X,, MaTeMaTu-

geckoe oxupaane M (X) =3,4 u mgucmepens D(X) =0,25. Haiitu 3axom pacmpenenenns

ATOM CIy4YaillHOW BEJTUYUHBI.

3ananue 4
Crnyuaiinas BEJIMYMHA X 3aJlaHa ¢byHKIMEH pacnpezeneHus
T
0, x<——
2

T
F(x) =<cosx, — 5 < X < 0. Haiftu mI0THOCTH pacmpesieieHns BepOSATHOCTEH, MaTeMaTH-

1, x>0

YECKO€E O)KUJIaHUE U JUCIIEPCUIO CIIy4YalHON BEIUYHHBI.
3amanue 5

M3BECTHBI MaTeMAaTHYECKOE OKHMIAHWE A =3 M cpelHee KBaJpaTHYECKOE OTKIOHEHHE
O = 2 HOpPMAJBHO pacHpese/leHHON cilydaiiHol BenuuuHbl X. HaliTH BeposATHOCTH IOMa aHus
stoit Bemmuuusl B untepsan (3;10).

3ajmanue 6
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3agaHa Marpuia

1

SIHUS | B COCTOSIHME | 3a JIBa IlIara.

3amanme 7
Haittu noBepurtenbHbIil MHTEPBAN AJIsI OUEHKU MATEMAaTUYECKOTO OKUJIAHUSI HOPMAJIBHO-

09 01
P =
02 08

must 1 (1 =1,2)B cocrosnue | (j =1,2) 3a oaun mwar. Haiitn matpuiry

oopku N =169 u cpennee kagpaTuueckoe otknonenue o =13.

3aganue 8
Jlana TaGnuia pactpeieieH s BEPOSTHOCTEN BYMEpPHOIA citydaiinoit Benmuunnbl (&£,77)

E\np -1 0 1
0 0,3 0,2 0,2
1 0,2 0,1 0,2

Haittu M (&), M (77), M (&77), D(&), D(77), D(&7).

j BEPOATHOCTEN mepexoa nenu MapkoBa U3 COCTOS-

P, nepexona u3s cocro-

ro pacmpezeneHus ¢ HaaexHocTbo 0,95, 3Has BeIOopounyto cpeanioro X = 75,10, o6bem BbI-

100
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