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Conep:xanue:

[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI

[lepeueHp mIaHUPYEMBIX PE3YJIbTATOB 00YUEHHUS 110 IUCLUIUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHHS 00pa30BaTeIbHOM
MIPOrpaMMBbI

Mecro nucuurumnbl B ctpyktype OOII 6akanaBpuara

OOBeM TUCHMITIMHBI B 3a4€THBIX €IMHUIIAX C YKa3aHHEM KOJIMYeCTBa
aKaJIeMHYECKHX, BBIJICJICHHBIX HA KOHTAKTHYIO pPa00Ty 00y4aromuxcs ¢
npernoiaBaTenemM (1o BUAaM y4eOHBIX 3aHATHI) U HA CAaMOCTOSTEIbHYIO
paboTy 00yJaroIIXCst

CopepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 10 pa3zeiiaM C YKa3aHHEM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMUUYECKHX YacOB U BUIOB YUCOHBIX
3aHATHI

Pa3nensl AUCUMIITUHBI U TPYIOEMKOCTb 110 BUAAM YU4e€OHBIX 3aHATHUH (B
aKaJeMHUYECKHX 4acax)

Ounas popma 0OydeHus

3aounas Gpopma oOydeHHS

CopepxaHue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jenam
ConeprxaHue JEeKIIMOHHBIX 3aHATUN

Copepxanuie 1a00paTOPHBIX 3aHATUN

CopepxaHue MPaKTUYECKUX 3aHATUN

[lepeuens yueOHO-METOAMYECKOTO 00ECIIEUECHHUS I CAMOCTOSTEIIbHON
paboThI 0OYJAOIIUXCS 110 TUCIUATIIIHE

Tembl KOHTPOJIBHBIX PabOT (pa3Aesbl JUCIUTLIUHEI)

TeMbl KypCcOBBIX MPOEKTOB/KYPCOBBIX PadOT

MeTtoaudeckue ykazanust Jisl 00y4aroIMuXcsl 0 OCBOCHUIO TUCIUTIIHMHBI
O06pazoBaTeIbHBIC TEXHOJIOTHHI

Y4eOHo-mMeToanuecKkoe U nHpopMalMOHHOE 00ecTiedeHne JUCIUILTUHBI
[lepeueHb OCHOBHOM U JOMOJIHUTENBHON Y4eOHOM TUTEPATYPHI,
HE0OXOTUMOM ISl OCBOCHHUSI TUCITUTLINHBI

[Tepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX TPH
OCYILECTBICHUH 00pa30BaTEIbHOTO MpoIiecca M0 AUCHUILTUHE, BKII0Yast
nepeyeHb IPOrpaMMHOro 00ecTieyeHust

Ilepeuens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM CeTH
«uaTepuer» (nanee — ceth «MHTEpHETY»), HEOOXOIUMBIX JIJIS OCBOCHHS
JTUCIUTLTAHBI

Ornucanne MaTepuaIbHO-TEXHUUYECKON 0a3bl, HEOOXOIUMOM ISt
OCYIIECTBICHHs 00pa30BaTEILHOTO MpoIecca MO AUCHUIINHE
Oco0eHHocTH OpraHu3ay 00y4eHHs 110 TUCHUIUIMHE JIJIs1 MHBAJIUOB U JIMI
C OTpaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
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1. Ieau u 3212491 0CBOEHHST U CHUTLTHHBI

Leabio ocBoeHMs1 TUCHUTLUIMHbI«Mamemamuray A611emcsi opmMuposanue 3HaAHULL O
MAMemMamuyeckux 3aKOHOMEPHOCMAX, MAMeMAmuyeckux mMemooax coopa, cucmemamusayuu,
0Opabomku u uHmepnpemayuyu pe3yibmamos HaOI0OeHUll, U UCNOAb308aHUe UX 8 Oyoyujel
npogeccuonanvbHoll 0esmenbHOCHu.

3agaunaucCUIIIMHbI .
—  ¢hopmuposanue yerocmHo2o MAmemMamuyecko2o npedcmasieHus 0 Hayke;
—  U3yueHue OCHOBHHIX, YYHOAMEHMANbHBIX NOHAMUL U MEMOO08 MAMEMAMUKU;
— obecneyenue cmyo0eHmMo8 MamemamudecKkum annapamom Mamemamuki, HeoOX00UMbIM
npu u3y4eHuu ecmecmeeHHOHAYYHbIX, 00UWENnPOPECCUOHATLHBIX U CNEYUATbHBIX OUCYUNTIUH,
—  8bIpaboOmKa YMeHUll CamMOCMOSIMENbHO PACUUPSAMb MamemMamuidecKkue 3HAHUs U
NPOBOOUMb MAMEMAMUYECKUL AHAIU3 UHIHCEHEPHBIX3A0aY.

2. IlepeyeHbNIIAHUPYEMBIXPE3YJIbTATOBOOYYEHUSITIOAU CIIUTIIIUHE
«MaTemMaTHKa»,CO0THECEHHBIXCIUIAHUPYEMbIMHUPE3YIbTATAMHOCBOCHISIO0PAa30BaTeIbH
ofnporpaMmsl

Bpe3ynbrareocBOCHUS TUCIUILTNHBI (POPMHUPYIOTCS CIICTYIOIINE KOMITCTCHITHH:
OIIK — 1 - cmocoOGHOCTHIO HCIIONB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIAILTIH B TIPOPECCHOHATLHOM e TEIbHOCTH, IPUMEHSITh METOIBI MATEMAaTHIECKOTO aHAITN3a

u MaTeMaTHYECKOIro (KOMITBIOTEPHOT0) MO/JICJIUPOBAHMUS, TEOPETUYECKOr0 u
AKCIEPUMEHTAILHOTO UCCIIEIOBAHMS.
OIIK — 2 - crnocoOGHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTh HpoOIeM,

BO3HUKAOIIUX B XOIC HpO(i)CCCI/IOHaHBHOIZ ACATCIIBHOCTHU, IMPUBJICYL UX I PCIICHUA
COOTBCTCTBYIOH_[I/Iﬁ (1)H3HKO'M3T€M3.TH‘{€CKPII>'I arirapar.

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

3HATH!
- OCHOBHbIE 3aKOHBI Matematuku (OITK-1);
- OCHOBHBIC TIOHSATHSI B 00JacTH MaTeMaTHKH,; OCHOBBI TpPHUMEHEHHS (DU3HUKO-
MaTeMaTHYeCKOro ammapaTta JUii peuleHus npoOjeM, BO3HHMKAIOIIHUX B XOJe
npodeccronanbHoit aestenbrHoctu (OITK-2).

yMeTh:
- NPUMEHATH METOJbl MAaTEeMAaTHYECKOTo amrmapara, B TOM YHCIE, MaTeMaTHYeCKOTO
aHamM3a Mpy penieHny npodeccronanpHbix 3aaa4 (OI1K-1);
- BBISBUTh €CTECTBEHHOHAyYHYIO CYIIHOCTh TpoOJeM, BO3HHKAIOIIUX B XOJE
npo¢eCCHOHATIBHON N1eATeNbHOCTH; NMPHUBIIEKATh (PU3MKO-MAaTEMAaTHUYECKUN ammapar ajs
pemenus npodeccuonanbHbixnpodiem (OIMK-2).

BJIA/IeTh:
- TMIEPBUYHBIMU HAaBBIKAMHA W OCHOBHBIMH METOJAMHU PEIICHHsSI MaTeMAaTHYeCKHX 3ajad W3
OOIIEHHKEHEPHBIX U CTIEIHATBHBIX TUCIUILIHH 110 npodumio (OITK-1);
- HaBbIKAMH TNPUMEHEHUs (PU3UKO-MAaTEeMaTHYECKOTO ammapara Ui PelieHus MmpoodiiemMm
npodeccronambHol AestenbHocTh (OITK-2).

3. MecroaucuuniauabiBeTpykrype OOIloakanaspuara

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

JucuunimHa  Oasupyercss  Ha  pe3yabrarax  00y4eHHsl,  IOJYYEHHBIX
BPaMKaXHU3y4eHHACIeAYOMMXANCHHILINN: «Marematuka», «MH(popmaTHKa», U3y4yaeMbIX B
CpEeIHEH IIKOJIE.



4. O0beMINCUNTLTHHBIB3a4€eTHBIX eIUHUIIAXC yYKa3aHueM
KOJIN4eCTBAAKa1eMUYeCKNX4YacoB,
Bbl/IeJICHHBIXHAKOHTAKTHYIOPa00Tyo0y4aomuxcsicnpenoaaBareaemM(mo
BHIAM3AHATHIA)M HACAMOCTOSTEIbHYIOPA00TYy00yYal0IMXCs

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

AyIMTOPHBIX (BKJIIOYasi KOHTAKTHYI0 padoTy o0yyammmxcsi ¢ nmpemnojaaBarejieM) 4acoB

(Bcero) mo yueOHOMY IJIaHY:

Jlexmmm (JI)

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

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

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 yaca;
4 cemectp — 4 vaca.
Bcero - 18 yacon

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
KontponbHas pabora Ned yueHbIM natom cemecTp — 3

He npedycmompeHsl

Konrponbhas padora Ne5

VUeOHbIM NIAHOM
He nPedycCMompenbl

cemectp — 4

VUeOHbIM NIAHOM

Kontponbnas padora Ne6 cemectp — 4
He npedycmompensl
®opMa NPOMeKYTOUHOMH ATTECTALMU:
cemectp — 1 cemecTp — 2
OK3aMeHBI p Tp
cemectp — 3 cemectp — 4
cemectp — 1
3auer cemectp — 2 P
cemectp — 3

3ayeT ¢ OLEHKOU

ylle6HblM ni1anom

ylleéHblM nianHom




He npedycm OmpeHbl

He npedycmompeubt

Kypcosas pabora

V4eOHbIM NIAHOM
He npedycmMompeHbl

VUeOHbIM NIAHOM
He npedycmMompenvl

Kypcosoi npoexr

V4eOHbIM NIAHOM
He npedycmMompeHbl

VUeOHbIM NIAHOM
He npedycmMompenvl




5. CoaepxaHue U CHUILIHHBL, 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

mopasacjJJaMCyKazaHueM

OTBCACHHOTOHAHUXKOJIHUYIECCTBA

Pacnpenesienune TpynoeMmkocTu pasnaesa (B

®opMa TeKyLIero

Ne Pasnen TuCHHILINHEL. e E 5 ? yacax) 1o BUJaaM y4eOHoil paboThl KOHTPOJIA U
n/n (no cemecmpan) g S 5 S KOHTAKTHAsI MPOMEKYTOYHOM
g = S JI JI3 113 CPC arTecTauuu
1 2 3 4 5 6 7 8 9
1. JluHelHas 1 BEKTOpHas aareopa 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. JuddepenunanbHoe UCUUCICHNE 64 1 16 - 16 32
6. HHuTerpaabHOe HCUMCICHHE 72 2 20 8 8 36
7. KpaTtHble nnTerpass 40 2 8 6 6 20 K/pa63. Ne2(o.0.)
8. KpuBonuHeliHbie HHTErPAJIBI 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.)
11. Teopus BepOHTHUOCTefI. ONEeMEHThI 48 3 6 5 12 o4 Ok3aMeH
MaTeMaTU4eCKOW CTaTUCTUKH.
HTroro: 432 90 36 90 216




5.1.2. 3aounas ¢popma o0yyeHHs

Pacnipenesienne TpyaroeMKkocTH pasgesa (B

dDopMa TeKyLIero

< o
Ne Pa3(11e.11 HHCHHHHHBIBI- o : 5 5 yacax) no BujaM y4ueOHoi padorbl KOHTPOJIA U
n/n o cemecmpan :g S 2 s KOHTaKTHas CPC NPOMEKYTOYHOM

g = O JI JI3 113 arTecTaunu
1 2 3 4 5 6 I 8 9

1. JluHeiHas 1 BEeKTOpHAs 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 UcUUCIeHUE 31 2 1 1 1 28 E; Pag- ﬁ%g&o-;

pab. Ne3(3.0.

7. KpatHbie unTerpanbl 22 2 1 1 1 20 NK3aMeH

8. KpuBonuHelHbIC HHTErPaIbl 22 2 1 - 1 20

0. Juddepenunanbabie ypaBHEHUS 108 3 4 4 9 98 K/pab. Ned(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 CTaTUCTUKHU. K3aMeH
Hroro: 432 20 6 18 388




5.2. CopepxaHueTUCUMILIMHBL, CTPYKTYPHUPOBAHHOEIOpa3aejiaM

5.2.1. Conep:kaHueNeKUMOHHBIX3AHATHI

HaumenoBanue
pa3nenaucuMIIuHbI

Conep:xanue

JIuneliHass M BEKTOpHasdy
anredpa

Marpuupl. YMHOKeHHE MaTpull. MUHOPBI U anredpandeckue
JononHeHud. Panr marpunsl. BekTopHOE mpOCTpaHCTBO.
basuc. Jluneitnas 3aBucuMOCTh BeKTOpoB. COOCTBEHHBIC
3HA4YEeHUs1 U COOCTBEHHBIE BEKTOpPHl MaTpullpl. JIMHelHOe
IIPOCTPAHCTBO.

AHaITUTHYECKAS
rEOMETpHUS

CkansipHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEICHUE
BekTOpoB. IlomspHas cucrema koopaunat. Ilimockocte u
npsiMasi B mipoctpancTBe. OOmiass TeOpusi KPHUBBIX BTOPOTO
nopsiaka. KaHoHmyeckoe M mapamMeTpuuecKoe YpaBHEHUS.
[ToBepxHOCTH BTOPOTO Nopsiika. MeToj ceueHu.

KoMIIekCHBIN aHAIN3

Anrebpa ¥ KOMIUIGKCHBIM aHanu3. bunom HproTona.
Tpeyronbuuk Ilackans. Coueranusa. KomiiekcHble yncna u
JNEHCTBUS  HAI HUMH B anreOpawmdeckoir  (dopme.
I'eomeTrpuueckass  untepnperamus. QDopmyna  Diinepa.
®opmyna Myaspa.

BpeneHue B aHanus

[Tonstue Qynkuuu. YucnoBas MOCIEIOBATEILHOCTh U €€
npenen. [lpemen  ¢yHKmuu. beckoHewHO Malble U
6eckoneyHo Oouspiue GyHKIUU. OJHOCTOPOHHHUE TPEIEIbI.
HernpepbIBHOCTD U TOUKHU pa3pbiBa.

Tuddepennmanbaoe
VCYHCIICHHC

[TIpouzBoanas. [IpousBogHbIE  CIIOKHOM, 00paTHOH,
MapaMeTpUIECKON ¢byakmui.  [Ipow3BOAHBIE  BBICIIIUX
nopsiakoB. DkctpeMyMsl. Teopemsl Pepma, Posuis, Jlarpanxa.
[TpaBuno Jlonutana. @yHKIIMK HECKOJIBKUX MEPEMEHHBIX.

MHTerpansHoe
VICUMCIICHHE

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

KpatHble HHTETrpasbl

JIBOWHON HHTErpaj, CBOMCTBA M T'€OMETPUYECKUN CMBICIH.
O6nacTe  MHTETpUPOBAaHUA.  ANTOPUTM  PACCTAHOBKHU
IIPEACIOB  MHTETpUpoBaHMs.  J[BOMHOM  MHTErpal B
JIEKapTOBbIX W TOJSPHBIX KoopauHatax. OmnpenenuTeib
SIko6on. Haxoxnmenne mwromanyd ¥ 0o0bEMa. MexaHUYECKUE
MPUJIOKEHUS IBOMHOTO MHTErpana. TpolHble HHTETPaIbI.

KpuBosnHeliHbIE
MHTETpaJIbl

KpuBonuHuelinbie HMHTETPaJIbI I u II THIIA.
Huddepenunansusie popmbl. Popmyna Crokca. Popmyia
I'puna.




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

nuddepeHIaIbHBIX YPaBHCHUM.

10. [Psioer HeoOxomumblii M JA0OCTaTOUYHBIA MPU3HAKK CXOAMMOCTH.

WNurterpanbupiii npusHak. [Ipusnak — lamambepa. [IpusHak
Komu. [Ipusnak JleiOnuna. OyHKUUOHATBHBIE Psiibl. Psiibl
dypbe.

11. [Teopus  BeposiTHOCTE.| TeopemMbl  CIOKEHHSI  BEPOSATHOCTEM  COBMECTHBIX U
(DJIEMEHTHI HECOBMECTHBIX COOBITUN. Y CIIOBHAsI BEPOSTHOCTH. Teopembl
MaTEeMaTUYECKON YMHOXXEHHMSI BEPOATHOCTEH HE3aBUCHUMBIX W 3aBUCUMBIX
CTaTHCTUKHU COOBITHH. ®opmyna 1monHOM BeposTHOcTH. Dopmyna

baiteca. HayanpHble M LIEHTpaJIbHBIE MOMEHTBI CIy4ailHbIX
BEJIMYHH.
5.2.2. Conepxxanune1ad0paTOPHBIX3AHATHI
HaumenoBanue

Ne Conep:xanue
pa3aeJagucuIINHbI

1. [AnrterpansHoe JlaboparopHnas pabora «BBenenue B Mathcady.

MCUHCIICHUE JlabopatopHasi pabora «Pemienue 3amad MaTeMaTHYECKOTO
aHanu3a. HeomnpeneneHHslld MHTErpasbl, UHTETPUPOBAHUE C
IIOMOIUIbIO 3aMEHBI IEPEMEHHBIX ).
Jlaboparopnas pabGota «UHTerpupoBaHHWE 1O YaCTAM.
OnpenenéHHbI HHTETPAT.
Jlaboparopnas pabota «HecoOcTBeHHBIe UHTErpansl 1 u 2 —
ro poja.

2. [KpatHble uHTErpabl JlaboparopHas pabora «/[BoitHbie uHTerpanbl. M3meHeHue

MOPsIIKA UHTETPUPOBAHUS».

Jlaboparopnas paborta «[IpunokeHus ABOWHOTO WHTErpaia.
Brrunciienne miomanein.

JlaboparopHas paborta «IIpunoxeHuss TPOWHOTO HHTErpaia.
Beluncienrie MOMEHTOBY.

3. |KpuBosuneiiHbie JlaGoparopnast pabora «Teopema CTokca, KpUBOJUHEHHBIE
MHTErpaJibl MHTErpaJIbl 2-TO POJiay.

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

Jlaboparopnas pabota «JluddepeHunanbHble ypaBHEHUS
BBICIIMX TIOPSAKOB C TOCTOSHHBIMH KOY(PQUIEHTaMU,
XapaKTepUCTUUECKHE MHOTOUJICHBD»

JlaGopatopHass pabota «Cucrtemsl audQepeHIHaTbHBIX
YpaBHEHUH, pelIEHNE MAaTPHUUHBIM CIIOCOOOM.

5. [Pagsr JlaGopatopHas pabota «Psas».

6. |Teopuss  BeposiTHOCTEM.| JlabopartopHas pabota «Teopust BepoSTHOCTEH. DIeMEHTHI
(DJIEMEHTHI MaTeMaTUYECKON CTaTUCTUKU.

MaTeMaTUYECKOU
CTATUCTUKH
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5.2.3. Conep:kaHueNPAKTHYCCKUX3AHATHH

anredpa

HaunmenoBanue
Ne Conep:xanue
pasfenaguCuUINIHNHBI
1. Uluneitnas u BekTopHas Matpuusl u neiicTBus ¢ HUMU.Bprunciaenue onpenenurenei

Il, Il m BpICIMX TIOpsIKOB BpeluncieHne COOCTBEHHBIX
3HaUYeHUN U COOCTBEHHBIX  BEKTOPOB  MAaTPHIIBI.
Jwnaronanusanust MaTpHIl.

Panr marpunsl. Teopema Kponekepa-Kanemnu. Pemenue
CHUCTEM JIMHEHWHBIX ypaBHEHHII MeTonoMm [aycca. Pemienue
CUCTEM JIMHEHHBIX YPAaBHEHUNM W MATPUYHBIX YPaBHECHMI.
Pasnoxxenue BekTtopa mo Oasucy. Marpuma mnepexoja.
Pemienne cucrem JMHEWHBIX YpPaBHEHUM 110 MPaBUITY
Kpamepa.Brruuciienre o0paTHON MaTPHUILBI.

IAHaITUTHYECKAS
FEOMETPHUS

Bekropa. CkansipHoe NpOU3BEIECHUE BEKTOPOB U €r0
IIPAKTUYECKOE IpUMEHEHHE. BeKTopHOoe M CMelIaHHoe
npou3Be/ieHHe BEKTOpOB. MomeHThl. O0BbEM MNHUPaMUIBL.
ITpsimast Ha TUIOCKOCTH. PaccTosiHusA OT TOYKM 10 IPSIMOM.
IInockocte B mpoctpaHcTBe. HopmanbHbId  BEKTOD,
paccTosiHus OT TOYKM [0 IulockocTH. llpsamas B
npoctpancTtee.  Hampamnstomuit  BekTop. JluHum m
IIOBEPXHOCTH BTOPOro Mopsiaka, Omumnc. ['unepbona.
[TapaGona. IlpuBeneHue IMHUI KW TOBEPXHOCTEH BTOPOro

KoMIuiekcHBIN aHAIN3

bunom Herorona. Tpeyronbnuk ITackansa. Coueranusi.
KomrutekcHslil aHanus. /lenenre u yMHOXKEHUE
KOMIUIEKCHBIX uncen. @opmyna Jinepa. @opmyna Myaspa.
W3BnedyeHne KOpHEN N-OW CTENEHH.

BpeneHue B aHanus

[Ipenenst MOCJIEN0BATENLHOCTEMH u GbyHKIHIA.
3ameuarenbHbie Tpeaenbl. [IpuMeHeHue SKBUBAJICHTHBIX W
OECKOHEYHO MalbIX K BBIUYMCICHUIO Tpenena. BoruumcneHue
npeaenoB. OmnpeneneHre HEMPEPHIBHOCTH (QYHKIUA U
HAaXO0’KJIEHUE €€ TOUEK pa3phIBa.

JuddepenunansHoe
VICUHCIICHHE

[IpousBognas u auddepenuman ¢GyHKIUU. YpaBHEHUE
kacatenbHOW. [lpuOmmkeHHble BblUMcIeHHs. Tabnuia
pou3BOJHBIX. [Ipon3BoHbIE TapaMEeTPUUYECKUX M HESIBHBIX
¢bynkuuit. IlpousBogHble BbICIIMX TOpPsIKOB. [IpaBumiio
Jlonurans.  Bo3pactanme u  yObiBaHME  (QYHKIMIA.
OKkcTpeMyMbl GyHKIUNA. BBIMyKI0CTh, BOTHYTOCTh (DYHKIIMH.
Acumnrotsl. KpuBuzHa KkpuBoi. YacTHbIE NMPOU3BOJHBIE.
[Tonuslit quddepennuran GyHKIMM € IBYMsI apryMEHTaMH.
[TpousBogHas cinokHOM M HesABHOM (yHKumu. ['panueHt
¢bynkuuu. Ilpow3BosnHas 1O HampaBlIeHUIO. ODKCTPEMyM
GyHKIMM NByX MepeMeHHbIX. [lpunokeHune mpou3BOIHON
JUIS pelieHus 3ajad U3 OOIIEMH)KEHEPHBIX M CHEeIHMaIbHBIX
JTUCIUTIIAH TIO MPOQUITIO.
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6. [MuTerpampHOE Tabnuna wuHTEerpasioB. MeTo[ HMHTETPUPOBAHUS IyTEM
MCUHCIICHHE noaseaenus noa auddepennnan MuterpupoBanue MeTo0M
3aMEHbl MIEPEMEHHOW. MEeTOJlT MHTETPUPOBAHUS O YaCTSIM.
WuTerpupoBanue JIpOOHO-paMOHATBHBIX (byHKIHIA.
WHTerpupoBanue TPUTOHOMETPUYECKUX U TUIEPOOTMYECKIX
GbyHKIHIA. WuTerpupoBanue UPPalMOHATILHBIX
¢ynkuunii.IlpumeHeHne OCHOBHBIX METOI0B UHTETPUPOBAHUS
npu pelieHun po¢heCcCUOHATIBHBIX (MHXXEHEpHO-
TEXHUUYECKHUX ) 3a/1a4.

7. KpaTHble HHTErpabl JIBOIHOM MHTErpasi, ero CBOMCTBAa, FT€OMETPUUYECKUN CMBICI.
O6nacTb  WMHTETpUpPOBaHUS.  AJTOPUTM  PACCTAHOBKU
NpeaeyaoB  UHTErpupoBaHusd.  JIBoHHOW  uwHTerpan B
JIEKapTOBbIX M IMOJIAPHBIX KoopauHaTax. OrnpenenuTens
Skobu. duzmyeckne NPUIOKECHHUS JIBOWHOTO HHTErpaa.
@u3znuecKkue MNPUIOKEHUsS TPOMHOIrO HMHTEerpana. TponHOU
UHTETpall B JEKApPTOBBIX, IMIMHIPUYECKUX U C(HeprUuecKux

8. |KpuBonuneiinbie Kpuonuneiinsie unterpains | u Il Tunos. PaGora cunebl.
MHTETPaJIbl Juddepernmansabie GopMbl. He3aBUCHMOCTh MHTETpaia OT
nytu uaterpuposanus. ®opmyna Crokca. ®opmyna ['puna.

9. Huddepenunanpubie Juddepennnanpaple ypaBHEHHUS MIEPBOTO Mopsiaka. Meron
YpaBHEHUS BapUaluy NOCTOSAHHOW M Metoj bepHymnu. YpaBHeHus
bepnymm, Jlarpamka wu Kiepo. duddepeHnnanbabie
YpaBHEHMsI BBICIIMX HOPSAKOB. JIMHEWHble OJHOPOAHBIE U
HEOJHOpoAHble  AudQepeHnnanbHble  ypaBHEHHUS c
HOCTOSIHHBIMU K03 pULIHEHTaMHU. Cuctemsl
QG epeHIaIbHbIX YpaBHEHHA. MeTo1 CBEIEHUS K OJJTHOMY
ypaBHEeHMIO. Perienne MaTpUuyHbIM METOJIOM.

10. [Psizbl Yucnossle pAOBL Omnpenenenne CXOAUMOCTH
MIOJIOKUTENBHBIX ~ PSAJOB IO  IIPU3HAKaM  CPABHEHUS.
[Tpuznaku [lanambepa, Komm u wmHTerpajbHble NpU3HAKU
JUISL  TIOJIO)KUTEIBbHBIX  PSIIOB. 3HAKONEpEMEHHBIE  PSIbL.
AOcomoTHasT M YCIIOBHas CXOJIUMOCTh psinoB. llpu3Hak
Jletonuna. dyHKuMOHAIBHBIE psAbl. O0IAaCTh CXOIUMOCTH
crernieHHoro pspa. Tabmuuna psanos Teitnopa-MaknopeHa.

11. [Teopust ~ BepoOATHOCTEH.| DNEMEHThl KOMOMHATOPUKM. 3aJayd Ha ONpeieieHHue

(DJIEMEHTHI BepositHocTH.  Dopmyna  beprymm.  [IpousBonsmas
MaTEeMaTU4ECKON ¢bynkuusa. YciaoBHas BepoOsSTHOCTb. Dopmyna HOIHON
CTATUCTUKH BepoATHOCTH, ¢opmyna baiteca. JluckperHas ciyuaiiHas

BEJIMYMHA. buHoMMHaNBHOE  pacmpeneiieHHue, 3aKOH

Ilyaccoma.  HawanbHple ¥ LEHTPAJIBHBIE  MOMEHTHI
ClIy4aiHbIX Benu4MH. HempepsiBHas ciydaiiHas BEIUYMHA.
HopmansHoe pacnpenenenne. CTaTHCTUYECKHE TUIOTE3BI.
Kputepuii Ilupcona. Cucrema nByX CiydyalHBIX BEIHYHH.

5.2.4. llepeyenn y4eOHO-METOIUYECKOTO 00eCTIedeHUsI IJIs1 CAMOCTOSITEIbHOT
PatoThI 00y4YAIOMIMXCS N0 AUCHUILIHHE
o4yHast popMa 00yueHuUs

HaumenoBanue YuyebHo-
Ne Conep:xanue
paszjaena METOIUYECKOE
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AUCIUITINHbI

oOecrieueHe

2

3

4

] RN

BEKTOPHAS
anredpa

JInnelinas U

[TogroroBka K NPAKTUYECKUM 3aHATHUSIM 110
ciuenyromuM temam: «Marpunsl U JEHCTBHSA C
Humu.Berancnenune  ompenenuteneit I [ u
BBICIIIUX TOPSIKOB BrIumcieHne COOCTBEHHBIX
3HaYEHUN U COOCTBEHHBIX BEKTOPOB MATPHIIBI.
Jnaronanusanus MaTpHuil.

Panr matpunel. Teopema Kponekepa-Kamemnu.
Pemlenne  cucteM  JMHEHHBIX — ypaBHEHUM
MeroaoMm ['aycca. PemeHue cucteM JIHMHENMHBIX
ypaBHEHUH u MaTpUYHBIX YpaBHECHUH.
Paznoxxenue BekTopa mo ©6asucy. Marpuia
nepexona.  PemieHue — cUCTEM — JIMHEMHBIX
ypaBHeHUH 1o mnpaBuwiy Kpamepa.Brruncienue
00paTHOW MaTPHIIBL.»

[ToaroroBka k KOHTpoOJbHOM paboTe Nel.
[ToaroroBka K SK3aMeHY.

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

IAHaIUTHYECKAS
rEOMETpUS

[logroroBka K NPAKTUYECKUM 3aHATHUSIM 10
CIIEIYIOIUM TEMaM:

«CkanipHO€,  BEKTOPHOE U CMEUIaHHOE
npousBeeHrue BekTopoB. llomsipHas cucrema
koopauHar.  Ilmockoctb u mpsimMas B
npoctpancTBe. OO0IIass TeOpuss KPUBBIX BTOPOTO
nopsiaka. KaHoHMueckoe W MapaMeTpuyecKoe
ypaBHeHUs. [I0BEpXHOCTH BTOPOrO MOPSIKA.»
[ToaroroBka k KOHTpoOJbHOM paboTe Nel.
[ToaroroBka K SK3aMeHY.

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

KoMmiiekcHbIi
aHaIIN3

[lonroroBka K MPAKTUYECKUM 3aHATHSAM 11O
CIIEIYIOIUM TEMaM:

«bunom Heroortona. TpeyronsHuk Ilackamns.
Coueranus. KommekcHele uyucna u AeWCTBUS
HaJ HUMM B  anrebpauueckoil  dopme.
I'eomerprueckas  umHTepnperanus.  Dopmyna
Ouinepa. ®opmyna Myaspa.»

[ToaroroBka k KOHTpoJbHOU padoTe Nel.
IToaroroBka K 3K3aMeHy.

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

aHaJIn3

BBeneunue B

[loaroroBka K MpakTUUYECKUM 3aHATHSAM IO
CIIELYIOIUM TEMaM:

«IIonsatne GyHKIUH. Yucnosas
IoCJIeI0BaTeNbHOCTE M ee  mpenen. llpenen
¢yHkuu. beckoHeyHO Manble U OECKOHEYHO
6onbime ¢GyHKuuU. OAHOCTOPOHHHE IPEJIEIbI.
HenpepbsIBHOCT U TOUKH pa3pbiBa.»

ITonroroBka k KOHTpoOJIBHOU paboTe Nel.
IToaroroBka K SK3aMeHYy.

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

Jluddepenunansu
0€ MCUHCIICHHE

[lonroToBka K MNPaKTHUECKUM 3aHATHAM 110
CIIETYIOLIM TeMaM:

«[IpomsBogHass u nuddepeHnman QyHKIUH.
VYpaBHenue  kacatenbHOW.  [IpuOmkeHHbIe
BBIUUCIICHHSL. Tabnuua MIPOU3BOJIHBIX.

[11, [3], [6], [8].
[10], [11], [13]
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[IpousBoaHbIE MapaMETPUUYECKUX U HESIBHBIX
¢ynkuuid. [Ipom3BoAHBIE BBICHIMX IOPSIKOB.
[IpaBuno Jlonutans. Bo3pactanue u yObIBaHHE
¢byHKuuid. JKeTpeMyMbl GyHKIUN. BBITYKIOCTD,
BOTHYTOCTh (yHKIMH. AcuMmnToThl. KpuBuszHa
kpuBoii. YactHble mpousBoAHble.  IlosHbII
muddepennman GyHKIHH C  IByMA
aprymeHtamu.  [Ipou3BogHass  CIHOXKHOW M
HESBHOW  (PyHKIUH. I'paguent ¢GyHKIHUH.
[IpousBonHas 1O HaANpaBICHUIO. OKCTPEMYM
(GYHKIIUY IBYX [IE€PEMEHHBIX.»

[ToaroroBka k KOHTpoJbHOU padoTe Nel.
IloaroroBka K 9K3aMeHy.

MHTerpanbsHOe
VICUHUCIICHHE

[TogroroBka K NPAKTUYECKUM 3aHATUSIM 10
CJIEIYIOLIUM TEMaM:

«Tabmuua uHTEerpasoB. MeToa MHTErpUpOBAHUS
IyTeM OJIBEICHUS nox  nuddepenmman
WNHurterpupoBanre METO0M 3aMEHbI IEPEMEHHOM.
Meron WHTETPUPOBAHUS o qacTsIM.
WNurterpupoBanue JTPOOHO-PAIIMOHATIEHBIX
GbyHKIUH. HnTerpupoBanue
TPUTOHOMETPUYECKUX U TUIEPOOTUUYECKUX
¢byakuii. MHTErpupoBaHHe HPpPAMOHAIBHBIX
GyHKIH.»

[ToaroroBka Kk KOHTpOJbHOU paboTe Ne2.
[ToaroroBka K 3a4ery.

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

KpaTtHbie
MHTErpaJibl

[logroroBka K NPAKTUYECKUM 3aHATHUSIM IO
CIIEIYIOIUM TEMaM:
«JIBoWiHOM HHTErpa,
reOMETPUYECKUI CMBICIL. Ob6nactb
WHTETPUPOBAHUS. ANTOPUTM  pacCTaHOBKHU
MpeIeTIOB UHTETPpUPOBaHUS. JIBOWHOW HHTETpal B
JEKAPTOBBIX W TOJSPHBIX  KOOPAMUHATAX.
Omnpenenurens Axobu. Haxoxaenue miomanm u
o0bEMa. MexaHn4ecKHe MPUIOKEHHS JTBOWHOTO
uHTerpaia. TpolHbIE HHTETPAIbL.»

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

CBOMCTBA u

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

KpuBosnHelHbIE
MHTETpaJIbl

[lonroroBka K NPAaKTUYECKUM 3aHATHSAM 11O
CIIELYIOIIUM TEMaM:

«KpuBonunevinble wuHterpansl [ u Il Tuna.
Huddepenunansusie popmbl. Dopmyna Crokca.
®opmyna ['puna.»

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

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

Judbdepenunansx
bI€ YPaBHEHHUS

[MomroTroBka K TPAKTHYECKUM 3aHATHIM 110
CIICAYIOIIUM TeMaM:

«duddepennmanbuple  ypaBHEHHS  IEPBOTO
nopsiaka. MeTon Bapualuy MOCTOSTHHON M METO/]
bepnymn. YpaBuenus bepnymm, Jlarpanxka u
Knepo. luddepennanbapie ypaBHEHHUS BBICIITUX
TIOPSIAKOB. JInnennelie OZTHOPOJIHBIE u

[21, [41, [7], [9],
[12], [13]
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HeogHopoaHbIe TudepeHnaTbHbIE YPAaBHCHUS
C TMOCTOSHHBIMH Kodpduuuentamu. CHUCTEMBI
muddepeHIaTbHBIX ypaBHEHUH. Merton
CBEIEHUS K OJHOMY YypaBHEHMIO. PemieHue
MaTPUYHBIM METOIOM.»

[TonroroBka Kk KOHTPOJIBHOU paboTe Ne3.
[TonroToBka K SK3aMeHy.

10.

Psanpl

[lonroroBka K MPaKTUYECKUM 3aHATHSAM IO
CIIEAYIOIIUM TEMaM:

«Hucnossle panel. OnpeneneHue CXOIUMOCTH
MOJIOKUTEIBHBIX ~ PSAAOB IO INpHU3HAKaM
cpaBaenus. llpusnaku [lanmambGepa, Komu wu
UHTETpajJbHbIE NPU3HAKU JUISL TOJIOKUTEIIBHBIX
psoB. 3HaKONEpeMEHHBIE Psiibl. AOCONIOTHAS U
yCIOBHas  CXOAMMOCTb  psjoB.  [IpusHax
Jleiionnna. @yHKIMOHAIBHBIE psiabl. OO0nacTh
CXOJIMMOCTH CTENEHHOro psjaa. Tabauua psaos
Teiinopa-Maxnopena. Pasznoxenne ¢(yHKumii B
pansl Pypbe.»

[ToaroroBka k KOHTpoOJbHOU paboTe Ne3.
ITonroToBKa K 9K3aMeHy.

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

11.

Teopus
BEPOSITHOCTEM.
DJIEMEHTHI
MaTeMaTUYECKON
CTaTHUCTUKHU

[lonroroBka K NpPakTUUYECKUM 3aHATHSAM IO
CIIELYIOIIUM TEMaM:

«DJIeMeHThl ~ KOMOMHATOpUKM.  3ajauyd  Ha
onpezeneHue BepossTHocTH. Popmyna bepryim.
[IpounsBoasmas GyHKIUS. VYcenoBHas
BEpOATHOCTb. (DOpMyila IOJHON BEPOSATHOCTH,
¢dopmyna Baiteca. JluckperHas — ciydaitHas
BeIMYMHA.  bUHOMUHaIBHOE pacnpeseleHue,
3akoH Ilyaccona. HawanpHble M 1EHTpalIbHBIE
MOMEHTHI CIydalHbBIX BeauduH. HenpepsiBHas
cilydaiiHas BEJIMYMHA. HopwmansHoe
pacnpenenenne. CTaTUCTUYECKHE  TUIIOTE3BI.
Kpurepuii [lupcona. Cuctema OByX CiydaiHbIX
BeMMYMH. CMeIIaHHBIH MOMEHT, KO3(pQHUIHUEHT
KOPPEISIIIH.»

ITonroroBka Kk KOHTpOJIBHOU paboTe Ne3.
[ToaroroBka K SK3aMeHY.

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

3a04Has (popMa 00y4eHHsA

HanmenoBanue
pa3nena
JTUCIUIIINHBI

Conep:xanue

YuyebHo-
METOAUYECKOE
oOecrieueHe

2

3

4

S

JInneiinasa
BEKTOpHas
anreOpa

[ToaroroBka K MPAKTUYECKUM 3aHATHSAM TIO
ciaeAyromuM TeMaMm: «Marpuipl U JIEUCTBUS C
HuMu.Beraucnenne — ompenenurenei 1L Il u
BBICIIIUX TIOPSIKOB BEIUHCICHHE COOCTBEHHBIX
3HaUYE€HUH U COOCTBEHHBIX BEKTOPOB MATPHIIBI.
Jnaronanusanus MaTpHil.

[1], [3], [5], [8],
[10], [11], [13]
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Panr matpunel. Teopema Kponekepa-Kamemnu.
Pemlenne  cucteM  JMHEHWHBIX  ypaBHEHUH
metosioM ['aycca. PemieHuwe cucteM JMHEHMHBIX

ypaBHEHUH u MAaTpUYHBIX YpaBHEHUM.
Paznoxenue BekTopa mno 0Oasucy. Martpuna
nepexona.  PemieHue  cUCTeM — JIMHEWHBIX

ypaBHeHUH 1o mnpaBuwiy Kpamepa.Brruncienue
00paTHOW MaTPHIIBL.»

[ToaroroBka Kk KOHTPOJILHOM paboTe Nel.
ITonroroBka K 3a4ery.

0€ HCUHHCIICHUC

CIIEYIOLUM TEMaM:

«IIpousBonnass u guddepeHnuan GyHKIUH.
VYpaBHenue  kacarenbHO.  [IpuOnmkeHHbIE
BBIYHMCIICHHUS. Tabnuna IIPOU3BOHBIX.
[Ipon3BoaHbBIE TapaMETPUYECKUX U HEABHBIX
¢ynkuuid. [Ipom3BoAHbBIE BBICHIMX IOPSIKOB.
[IpaBuno Jlonurans. Bo3pacranue u yObiBaHHe
¢GyHKIMNA. DKeTpeMyMbl QYHKIMNA. BIMyKinocTs,
BOTHYTOCTh (QyHKIUH. AcuMnrTorsl. Kpususna
kpuBoii. YactHble mpousBoAHble.  IlosHbIN
mupdepenunan QyHKIUU C  IByMsA
aprymentamu.  IIpousBogHas  CIOXKHOM W

AHanuTH4ecKas [lonrotoBka K MNPaKTHYECKUM 3aHATUAM 110

reoMEeTpHs CIICAYIOIIUM TeMaM:
«CkajsipHOe,  BEKTOPHOE U CMEIIaHHOE
npousBerieHne BekTopoB. [lomspHas cucrema
koopauuat.  Ilmockocts m  mpsmas B | [1], [3], [5], [8].
npocrpanctBe. O6mas teopust kpuBbix Broporo | [10], [11], [13]
nopsiaka. KaHoHuyeckoe M mapaMeTpuuecKoe
ypaBHeHHA. [I0BepXHOCTH BTOPOTO MOPSIKA.»
[TonroroBka Kk KOHTpoOJBHOU paboTe Nel.
[TonroroBka K 3a4eTy.

KommiekcHbIi [lonrotoBka K MNPaKTUYECKUM 3aHATHAM 110

QHAIN3 CIICAYIOIIMM TeMaM:
«bnnom Herorona. Tpeyronbnuk Ilackans.
Couerannsa. KoMmmiiekcHple Yncia M JEHCTBUS [1], (31, [5], [8]
HaJl HUMH B  aiareOpamdeckoil  Qopme. [16] [’ll] ’[13]’
l'eomerpuueckass  uHTepnperanus. Dopmyna ' '
Oiinepa. opmyna Myaspa.»
[ToaroroBka k KOHTpoJbHOU padoTe Nel.
ITonroroBka K 3auery.

Beenenue B| [lonrotoBka K TPaKTHYECKUM 3aHATHAM 110

aHaITN3 CIIEAYIOIIUM TeMaM:
«IIonsatne GyHKIUH. Yucnosas
nocjeoBaTeNbHOCT M ee mpenen. llpenen [11. 31, 5], [8]
¢yHKMu. beckoHeYHO Manble U OECKOHEUHO [1’0] [’11] ’[13]’
6onpime ¢GyHKuuu. OAHOCTOPOHHHE IPEJIEIbI. ' '
HenpepbIBHOCTH M TOYKHU pa3phIBa.»
ITonroroBka k KOHTpoOJIbHOU padoTe Nel.
ITonroToBka K 3a4eTy.

Juddepennmansa | [logroroBka K MPaKTHYECKHM 3aHATHSAM IO

[11, [3], [6], [8].
[10], [11], [13]
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HESBHOW  (PyHKIUH. I'paguent ¢GyHKINUA.
[Ipou3BosHass 1O HaANPaBJICHUIO. OJKCTPEMYM
(GYHKINU IBYX IEPEMEHHBIX.)

[TonroroBka K KOHTPOJIBHOU padboTe Ne2.
[TonroToBka K SK3aMeHy.

MHTerpanbHOe
VICUHUCIICHHE

[lonroroBka K MPaKTUYECKUM 3aHATHSAM 11O
CIIEYIOIUM TEMaM:

«Tabmuua uHTErpasioB. MeToa MHTErpUpPOBAHUS
myTeM  ToJBelAeHWS  mox  AuddepeHnuan
WNHTterpupoBanre METOA0M 3aMEHbI IEPEMEHHOM.
Meron MHTErPUPOBAHUSA o qacTsM.
WHTerpupoBanue IpoOHO-pallMOHATBHBIX
hyHKIHA. HNuterpupoBanue
TPUTOHOMETPUYECKHX M THIEPOOIMYECKUX
¢bynkuuid. VHTerpupoBaHHe UpPpanMOHAIBHBIX
GyHKIHA.»

Brinonnenune 71a00paTOPHBIX pabor:
«uTerpupoBanne 1o yactaMm. OnpenenéHHbIN
uHTerpan», «HecoOcTBeHHble nHTerpanst 1 u 2 —
ro poja».

[ToaroroBka k KOHTpoOJbHOU padoTe Ne3.
[ToaroroBka K 3K3aMeHy.

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

KpatHbie
MHTETpaJIbl

[loaroroBka K NpPakTUUYECKUM 3aHATHSAM IO
CIIELYIOIIUM TEMaM:

«/IBoriHOM UHTETpall, CBOMCTBA u
reoOMEeTPUYECKUI CMBICII. Obnactb
HMHTErpUPOBAHUS. ANTOpUTM  pacCTaHOBKH
IIPENIEI0B NHTErpupoBanus. J|BOMHON HHTErpal B
JNEKapTOBbIX M MOJIIPHBIX  KOOpJAUHATaXx.
Omnpenenurens SxoOu. HaxoxaeHue miomany u
o0béma. MexaHnueckue NPUIOKEHHS JTBOWHOTO
uHTerpana. TpolHbIE HHTETPaIbL.»

Brimonnenune 71a60paTOPHBIX pabor:
«IIpunoxenus JBOMHOIO MHTETpaa.
Brruncnenue TUIOIIAEH ), «IIpunoxenus
TPOWHOTO MHTErpaja. BerancieHne MOMEHTOBY.
[ToaroroBka k KOHTpoOJbHOU paboTe Ne3.
IloaroroBka K 9K3aMeHy.

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

KpuBomHEHbIE
MHTErpaJIbl

[loaroroBka K MpPakTUUYECKUM 3aHATHSAM IO
CIIEYIOLUM TEMaM:

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

Beimonnenue nabopatopHoit pabotsl «Teopema
CtoKkca, KpUBOJIMHENHBIE HHTETPAJIbl 2-TO POJa».
ITonroroBka Kk KOHTpOJIBHON paboTe Ne3.
IToaroToBka K SK3aMeHYy.

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

Judbdepenunansx
bI€ YPaBHEHHUS

[MomroToBka K TPaKTHYECKUM 3aHATHIM 110
CIICAYIOIIUM TeMaM:

«duddepennmanbuple  ypaBHEHHS  IIEPBOTO
nopsiaka. MeTon Bapualuy MOCTOSTHHON M METOJ]
bepnymn. Ypasuenus bepnymm, Jlarpanxka u

[2], [41, [71, 8],
[12], [13]
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Knepo. luddepennmanbabie ypaBHEHUS BBICITHX
IOPSAIKOB. JIunelinble OJHOPOJHBIE u
HEOJHOPOAHbIE TU(PEepeHIINaTbHbIE YPAaBHEHMS
C TMOCTOSHHBIMH KodpduuueHtamu. CucCTEMBbI
muddepeHIaTbHBIX ypaBHEHUH. Merton
CBEIEHUS K OJHOMY YypaBHEHMIO. PemieHue
MaTPUYHBIM METOOM.»

[TonroroBka Kk KOHTPOJIBHOU paboTe Ned.
IlonroToBka K 3auery.

10.

Psanpr

[logroroBka K NPAKTUYECKUM 3aHATHUIM 110
CIIEYIOIUM TEMaM:

«Hucnossle psabl. OnpeneneHue CXOOUMOCTH
MOJIOKUTEIBHBIX  PSAOB O  IpU3HAKaM
cpaBHeHus. Ilpusnaku [lamambepa, Komm wu
WHTETPAJIbHbIC TMPU3HAKU IS TOJIOKUTEIBHBIX
psAnoB. 3HAKONEpEMEHHBIE psAbl. AOCOIIOTHAS U
yCcIOBHAas  cXoguMmocTh  psanoB.  Ilpusnak
JleitOnuna. @yHKUHOHANbHBIE psiabl. OOIacTh
CXOAMMOCTH CTENEHHOro psna. Tabmuua psaos
Teitnopa-Maxknopena. Paznoxenune QyHkuuii B
psnel Dypbey.

Brinonnenue nabopatopHoit paboTsl «Paabi».
[ToaroroBka k KOHTpoOJbHOU paboTe NeS.
IToaroroBka K 3K3aMeHy.

[[21, [4], [71, [8],
[12], [13]

11.

Teopus
BEPOSITHOCTEM.
DJIEMEHTHI
MaTeMaTUYECKOU
CTaTUCTUKHU

[lonroroBka K NpPaKTUUYECKUM 3aHATHSAM IO
CIIELYIOIIUM TEMaM:

«DJIeMeHThl ~ KOMOMHATOpUKM.  3ajauyd  Ha
onpezeneHue BeposTHocTH. Popmyna bepryim.
[IpousBoasmas GyHKIUS. VYcenoBHas
BEPOATHOCTb. (DOpMyJla MOJHOM BEPOSTHOCTH,
dopmyna baiteca. JluckperHas ciydaiiHas
BEIMYMHA.  BUHOMHMHaIBHOE pacnpeseleHue,
3akoH [lyaccona. HawanpHble M 1EHTpaJbHbBIE
MOMEHTHI CIy4alHbIX BeauduH. HenpepsiBHas
ciy4yaiHas BEJIMYHUHA. HopwmansHoe
pacnpenenenne.  CTaTUCTUYECKHE  TUIIOTE3BI.
Kpurepuii Ilupcona. Cuctema IByX ciaydailHbIX
BeMMYMH. CMeEIIaHHBIH MOMEHT, KO3(QQHUIHUEHT
KOPPEJIALIN.»

Beimonnenue naboparopHoit pabotel «Teopus
BEPOSITHOCTEH.  DJEMEHThI ~ MaTeMaTHYECKOM
CTaTHUCTUKWY.

[ToaroroBka Kk KOHTpOJIBHOU padoTe Ne6.
IloAroToBKa K dK3aMeHY.

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

bR

5.2.5. TeMbl KOHTPOJbHBIX padoT
AHanutuyeckas reoMeTpus U JIMHelHas anredpa

HuddepenunpoBanue

WNHTterpupoBanne

JuddepeHunanbable ypaBHEHUS

Panwr

18




6. Teopus BepoATHOCTEl U MaTeMAaTHUECKask CTATHCTUKA

5.2.6. TemMbl KypCOBBIX NPOEKTOB/ KYPCOBBIX PadOT «yueOHbIM NIAHOM He
npeoycmMompeHsly.

6. Meroanueckue yKa3aHusi 1JIs1 00y4aromMXCsl 10 OCBOEHHUIO THCHUTITHHBI

Bun yueOHoit
Opranuszanus 1esTelbHOCTH CTYIEHTa

paboThI
HanucannekoHcneKTaneKIui:KpaTko,cCXeMaTHYHO,10cIe10BaTesIbHO. Pu
KCHPOBAaTbOCHOBHBICTIOI0XKEHUS, BBIBOIBL, (DOPMYITHPOBKH,000011IEHUS ;0T
MeuaTbBaKHBIEMBICIIN, BBLICIATHKIIIOUEBbIECIIOBA, TepMUHBL. [ IpoBepkaTep
MUHOB,IIOHATUICIIOMOLbIOOHIUKIIONIEIUH, CII0BAPEH, CIIPABOYHUKOBCBBIII

Jlexuus UCBIBAHMEMTOJIKOBAHUIBTETPa1b. O003HaUUTHBOIIPOCH], TEPMUHBL,MaTEPH
aJI,KOTOPBIMBBI3BIBACTTPYJHOCTH,0TMETUTHUIIONBITATHCIHAUTUOTBETBPEK
oMmeHayeMoiluTeparype. EcinrcamocrosreibHOHEy JaeTCspa3o0paTbCsiBM
aTepuale,Heo0X0JMMOCPOPMYIINPOBATHBOIIPOCH3aIaTHIIPETIOABATEITIOH
AKOHCYJIbTALMU,HAIPAKTUYECKOM3AHITHH.
[IpenBaputenbHas camocTosiTeNibHas paboTa CTYIAEHTOB 10 TeEMe
IUIAHUPYEMOTO  3aHATHs: paboTa  CKOHCHEKTOMIIEKLUH,y4eOHUKOM,
yueOHBIM  mocoOueM  (ITOOBI  OCHOBATEIbHO  OBJAJETh  TEOpUeH

MpaKrueckue Bonpoca);noz[rouToBKaOTBeTOFKKOHTponLHLIMBonpocaM, pabota

e pexomeHnayemoinureparypoil. IlpakTuueckue 3aHATUS UTPAIOT BaXKHYIO
pojib B BBIPAOOTKE Yy CTYJACHTOB HABBIKOB HPUMEHEHUS IOJYyYEHHBIX
3HAHUU U1 PEIIEHUs] IPAKTUYECKUX 33/1a4 COBMECTHO C MPENojaBaTeieM
(pemeHnepacueTHO-rpaUICCKUX3aJaH Ui, PEIICHIE3a1a4 10T OPUTMY U
ap.).

JlaGopaTopHbie

S Meronnyeckueyka3aHusAIOBbINOIHEHUIONa00paTOPHBIX PaboT
3HAKOMCTBOCOCHOBHONUI0MOJIHUTEILHOMINTEPATYPOH, BKIIIOUAsICIIPABOY

CamocrosTens HbIEU3/aHN1,3apy0eKHbIEH CTOYHUKH, KOHCTIEKTOCHOBHBIXTOJIOKEHUH, Tep

Has pabota / MUHOB,CBEJICHUH, TPEOYIOIINX CSAUISI3aIIOMUHAHUSUABIISIOLNX CS

WHAUBUyaJIbH OCHOBOIOJIAralOIMMHA B 3TOMTEME, IPHU 3TOM YYECTh PEKOMEHJIALNH

bI€3ajaHus npernogasarenst W TpeOoBaHMs ~ yueOHOW  mporpammbl.  [lpu
HEOOXOIMMOCTH COCTABUTH CIIMCOK BOIPOCOB U1l OOCYKICHHUSL.

KonTponbHas CpencTBO THPOBEPKM YMEHMM TPUMEHSATh IOJy4YEHHbIE 3HAHUS JUIS

pabora €IICHNUS 33]1a4 ONPEJEICHHOT0 THIIA IO TEME WIN Pa3Aely

[ToaroroBkak [TpunoaroToBKek’IK3aMeHy(3a4eTy )HE0OX0TUMOOPUEHTHPOBATHCIHAKOHC

DK3aMeHy(3aueT NEKTHI JIEKIUH, PEKOMEHIYEMYIOJIUTEPATYPYUIP.

y)

7. O0pa3oBaTebHbIE TEXHOJIOTHHU
[Tepeuens 00pa3oBaTENbHBIX TEXHOIOTHMA, HCIIOIB3YEMbBIX MPH U3YYEHUU IUCIUTUTHHBI

«MaremaTtuka.
7.1. TpaguuuoHHBbIe 00pa30BaTeIbHbIC TEXHOJIOTHH

Jucuunmmaa  «Martematuka»  OpOBOJATCA  C  HCIOJIb30BAHMEMTPAIULIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJOTHI OpPUEHTHPYIOMIMECS Ha OpraHu3aluio 00pa30BaTeIbHOTO
Ipolecca, MPEANOIAraIly0 MPAMYI TPAHCISLIMIO 3HAHUU OT NMPENoJaBarens K CTYIAEHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UILTIOCTPATHBHBIX METONOB OOy4YeHUs),
ydeOHasi eATeTbHOCTh CTYJEHTAa HOCHT B TaKMX YCIIOBUSX, KaK MPABHIIO, PENPOITYKTUBHBINA
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xapakrep. @opMbl y4eOHBIX 3aHATHH Mo aucuuIuinHe «MareMaTHKay € HCHOJIb30BAHUEM
TPaZULINOHHBIX TEXHOJIOTHH:

Jlexuyst — mOCIENOBATENIBHOE H3JIOKEHUE Marepuana B JUCLHUIIMHAPHOW JIOTHKE,
OCYILECTBIIIEMOE IIPEUMYIIIECTBEHHO BepOaIbHBIMU CpeACTBaMH (MOHOJIOT IIPEnoaBaTess).

IIpakTueckoe 3aHATHE — 3aHATHE, ITOCBAILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUHU M
HaBBIKOB I10 IPEUI0KEHHOMY aJITOPUTMY.

JIaGopaTopHble 3aHATHS — OpTaHU3alMsl y4eOHOI paboThl C peaIbHBIMUA MaTepUAIbHBIMU
U MHGOPMALMOHHBIMM OOBEKTaMH, 3KCIEPUMEHTalbHas paboTa ¢ aHAJIOTOBBIMH MOJEISIMHU
peabHBIX 00BEKTOB.

7.2.AHTepaKTHBHBbIE TEXHOJIOTHH — OpraHu3alus o00pa30BaTENbHOrO Ipolecca,
KOTOpas TpeAroyiaraeT akTHBHOE W HEIMHEWHOE B3aWMOJCHCTBHE BCEX YYaCTHHKOB,
JOCTHKCHUE Ha ATOM OCHOBE JMYHOCTHO 3HAYMMOTO JISi HUX OOpa3oBaTEIbHOTO PE3yJbTarTa.
Hapsany co crenuanm3upoBaHHBIME TEXHOJOTHSMU TAaKOTO poJa NPUHIMI HHTEPAKTHUBHOCTU
IPOCIEKHUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENBHBIX  TEXHOJOTHUH.
WHTEepakTHBHOCTH MOJIPa3yMeBaeT CyObEeKT-CyObEKTHbIE OTHOIICHHS B X0/1€ 00pa30BaTeIbLHOIO
nporecca 1, Kak cleICcTBre, (OpMHUPOBAaHKE CaMOpPa3BUBAIOILEHCS HH(POPMAIIIOHHO-PECYPCHOM
Cpenpbl.

[To muctumnnune «MaTemaTtukay JIEKIIMOHHBIE 3aHATHUS MPOBOASTCS C HUCIOJIb30BAHHEM
CJICIYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHI:

Jlexusi-Bu3yanu3anus - MpecTaBisieT co0oi BU3yallbHyI0 (popMy mogauu JEKIHOHHOTO
Marepuana cpeactBamu TCO unu aynTmoBUICOTEXHUKHU (BUICO-TIEKIMs). UTeHHE TaKOW JIEKIIUU
CBOJIUTCS K Pa3BEPHYTOMY WM KPaTKOMY KOMMEHTHUPOBAHHUIO MPOCMATPUBAEMBIX BHU3YyalIbHBIX
MaTepuaioB (B BHIE cxeMm, Tabmun, rpados, rpaduxoB, Mopeneh).Jlekuus-pu3yanu3anus
MOMOTaeT CTyAEHTaM MpeoOpa3oBbIBaTh JIEKIIMOHHBIM MaTepuall B BU3yalbHYIO (opmy, 4TO
Croco0CTBYeT (POPMHUPOBAHHIO Y HUX MPO(ECCHOHAITEHOTO MBIIIJICHHS 332 CYET CHCTEMAaTH3aIUN
U BBIJICJICHUS] Han0oJiee 3HAaUUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB.

[To mucrumummae «MaTtemMaTHKa» J1a00paTOpHBIE M MPAKTUICCKUE 3aHSITHS IMPOBOJISATCS C
MCIIOJIb30BaHUEM CIICYIOIIUX HHTEPAKTUBHBIX TEXHOJIOTHMA:

Pabora B ManbIX Tpymmax — 3TO OJHA U3 CaMBIX MOMYJSIPHBIX CTpATeTHi, TaK KaK OHa
JaeT BceM oOydvarommmcs (B TOM 4YHCIIe M CTECHUTEIbHBIM) BO3MOXKHOCTH Y4YacTBOBAaTh B
paboTte, MPaKTUKOBATh HABBIKK COTPYIHUYECTBA, MEKIUYHOCTHOTO OOIICHUS (B YaCTHOCTH,
YMEHHE AaKTHUBHO CIIyIIaTh, BbIpaOaThiBaTh o00Illee MHEHHE, pa3pelaTh BO3HUKAIOIINE
pasHornacusi). Bce 310 yacTo OpIBaeT HEBO3MOKHO B OOJIBIIIOM KOJIJICKTUBE.

8. YuedHo-meToanueckoe U HH(POPMALMOHHOE o0ecTedeHue JUCITUTINHBI

8.1. [lepeyeHbOCHOBHOMH HWIONMOJHUTEILHONYYeOHOMIUTEPATYPbI, HEOOXOAMMOM
JJI51 OCBOEHHUSAIM CUMILTUHBI

a) ocnoséHasyuedOHaaUmMepamypa:

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

2. JHanko IL.E. Beiciras matemaTika B YHOpaXHEHUSX M 3afadax B 2 4.:y4e0. mocodwe st
By30B /ILE. Hdanko, A.I'. ITonos, T.f. KoxeuukoBa.—6 u3a., M.: OO0 «M3natenbckuit
nom «OHUKC 21 Bek»; OO0 «M3marenscTBo «Mup n O6paszoBanue». —2005. —4.2.-416c¢.

3. T'ycak, A.A. Beiciast maremaruka: yueOHuk /A.A. I'ycak. -Munck: TerpaCucremc, 2009. —
Tom 1. -544c. — 978-985-470-938-3. —[DnektpoHHBIi pecypc|Pexxum jgoctyma:
http://www.iprbookshop.ru/28059.html

4. Tycak, A.A. Beiciiast matemaruka: yueoHuk /A.A. I'ycak. -Munck: TerpaCucremc, 2009. —
Tom 2. 446 c. -978-985-470-939-0. —[DOnekrponHblii pecypc]Pexxum pocryna:
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http://www.iprbookshop.ru/28059.html

http://www.iprbookshop.ru/28060.html

0) OononnumenvHaayueoOHaAIUMEPAMYpa:

5. byrpos, {. C. Beiciias marematuka: yaeOHUK B 3 T. 1 T. DJIeMEHTHI JIMHEWHON anreOpsl 1
anamutrueckort reomerpun/ S1.C. byrpos, C. M.Hukonsckuii. — M.: [Ipoda. — 2003. —284 c.

6. byrpos, . C. Beicmias marematuka: yuyeOHuk B 3 T. 2 1. JuddepeHmumanpHoe u
unterpanbHoe ucuncienue/ 51.C. byrpos, C. M.Hukonbckuii. — M.: Ipoda. — 2003. =509 c.

7. byrpos, f. C. Beiciias matemaTtuka: yueOHuk B 3 T. 3 1. JIuddepeHnuanbaple ypaBHEHUS.
Kparnbie unterpanst. Psaasl/ S.C. byrpos, C. M.Hukonbckuii. — M.: [Ipoda. — 2003. =506 c.

8. Ilyuxos, H.II. [lpumeHeHne MaTeMaTHYECKUX 3HAHUN B TPOQPECCHOHAIIBHON ESITEIIbHOCTH.
[Tocobue mnms camopa3BuTusi OakanaBpa: ydeOHoe mocobwe / H.II. IlyukoB [m ap.]. —
Tam60B: TamMOOBCKHI TOCYAapCTBeHHBIM TexHUYecKui yHuBepcuTeT. —2012. —Yactp 1. —
97c. — 978-5-8265-1151-0. —[DnexTpoHHBIHI pecypc]Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/63892.html

9. Ilyukos, H.IL. [Ipumenenne MaTreMaTHUECKUX 3HAHUN B POPECCUOHATBHOMN JAEATEIbHOCTH.
[Tocobue mns camopas3BuTusi OakanaBpa: ydeOHoe mocobuwe / H.II. IlyukoB [u ap.]. —
Tam60B: TamO0BCKHil rocynapcTBeHHBIN TexHIHUecKuil yHuBepcuret. — 2013. —Yacts 2. —65
C. —978-5-8265-1186-2. —[DOnexkTpoHHbIH pecypc]Pexum JIOCTYyIa:
http://www.iprbookshop.ru/63893.html

10. Yepnenko, B.J[. Beiciias marematvka B mpuMepax M 3ajadax B 3 T.. yuyeOHOe mocoOue
/B.].Yepuenko. —CII6.:ITomurexnuka. —2011. -T.1. —713c. -978-5-7325-0986-1. —
[DJ1eKTpOHHBIN pecypc]Pexum JOCTYyIIa:
https://biblioclub.ru/index.php?page=book_red&id=129578&sr=1

8) nepeueHbyueOHO0-MemoouUecKo2000ecneyeHus:

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

12. Xonognos 0.B., fkcybaes K.JI., Akcroruna U.B., llyknuna F0.A. YMII o «MaTtemaTuke»
(3. 0. 2 kypc). Actpaxanb. AUCH.2015 r. — 182 c. http://edu.aucu.ru

13. Axcrotuna U.B. YMII nonuciuniune «MaTemaTtuka» JUisl CTYyJI€HTOB OYHOW M 3a0YHOM

dbopmbl oOyuenusi HamnpasieHus/cneruanbHocTu 08.03.01 «CTpoutenscTBo». AcTpaxaHb.
ANCHU.2015 r. — 47 c. http://edu.aucu.ru

8.2. IlepeyeHb  MH(OPMALNMOHHBIX  TEXHOJOIMi,  HCHOJAb3yeMbIX  NpH
OCYLIECTBJICHHH 00pa30BaTeJbLHOr0 Ipouecca M0 JMCHUILVIMHE, BKJKYasg IepeYeHb
MPOrpaMMHOI0 o0ecreYeHu st

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

4. T7-Zip;

5. AdobeAcrobatReader DC;
6. InternetExplorer;

7. GoogleChrome;

8. MozillaFirefox;

9. Dr.Web Desktop Security Suite;

10. MathcadEducation - UniversityEdition.

8.3. IlepeueHb pecypcoB HMH(POPMAINOHHO-TEJEKOMMYHUKALMOHHON  ceTH
«HHTepHeT» (1as1ee — ceTh «AHTEpHET»), HE0OXO0AMMBIX /I OCBOCHUS U CUHUIIMHbI
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http://www.iprbookshop.ru/63892.html
http://www.iprbookshop.ru/63893.html
https://biblioclub.ru/index.php?page=author_red&id=36681
https://biblioclub.ru/index.php?page=publisher_red&pub_id=4653
https://biblioclub.ru/index.php?page=book_red&id=129578&sr=1
http://edu.aucu.ru/
http://edu.aucu.ru/
http://edu.aucu.ru/

DnekTpoHHas HHPOPMAMOHHO-00pa30BaTelbHas cpeia Y HUBEPCUTETA, BKIIOYAIOIIast B ceOs:

1. ob6paszoarenbHbIii moprain (http://edu.aucu.ru);
CucreMbl HHTEPHET-TECTUPOBAHUS:
2. Epunplidi mopTtan WHTEpHET-TeCTUpOBaHUsS B cdepe oOpaszoBanus. HMudbopmarmonHo-
AHAJIUTHNYCCKOC COITPOBOKACHUC TCCTUPOBAHUA CTYJACHTOB 10 JUCHUITIIMHaAM

npoeCCHOHATBHOrO 00pa3oBaHus B paMKax mpoeckta «MHTepHET-TpeHaxepsl B cdepe
obpazosanus» (http://i-exam.ru).

3. «DNeKTpoHHO-ONOIMOTeYHAS

9J'ICKTpOHHO-6I/I6J'II/IOTC‘IHBIe CHUCTCMBI.

(https://biblioclub.com/);

CcHuCTEMA

«YHUBEpCUTETCKAS O6ubnmoTexa»

4. «DnextpoHHo-0ubMoTeuHas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

BHCKTPOHHBIC 0asbl JaHHBIX !

5. Hayunas snexrponnas oudmmoreka (http://wwwe.elibrary.ru/)

9. Onucanue

MaTepI/IaJIbHO-TeXHI/I'{eCKOﬁ

0a3bl, He00X0AUMOIi st

ocyllecTBJIeHHs 00Pa30BaTEILHOIO NMpoLecca Mo AUCHUILINHEe

HaumeHoBaHMe cnenmuaJIbHbIX

Ne N . OcHaleHHOCTD CIeHATbHBIX IOMEIICHU I H
NoMelleHUui ¥ oMeleHUui 1J1s1 . N
m\n . MOMellleHU IS CAaMOCTOSATEJIbHOM padoThl
CaMOCTOSITEJIbHOM PadoThI
1. | Ayaurtopun ans  JeKUMOHHBIX | Ne204, riaBHbIH y4eOHBIH KOPIYC
3aHSATHIA: KomrutekT yaeOHOM Meben
CranoHapHbIi MyJIbTUMUIUUHBIA KOMILJIEKT
414056, r. ActpaxaHs, Hoctyn k cetn lHTepHeT
ya. Tarumesa, 18, nutep A, | Ne405, yueduniii kopmyc Ne 9
TJIaBHBIN yueOHbIl | KomruiekT yueGHOM Meben
Kopmyc,ayautopus Ne204 [TepeHOCHON MYTBTUMUINITHBIA KOMIUIEKT
Hoctyn k cetn HTEepHET
414056, r. AcTtpaxaHs,
yn.  Tarumesa, 18a, muTep
b,yueOnbIif kopmyc,ayauropus Ne
405
2. | Ayoutopun i nabopaTopHbIX | Ne207, riaBHbIH y4eOHBIH KOPIYC

3aHATUN:

414056, r. AcTpaxaHs,

yIIL. Tarumiesa, 18, JuTep
A,raBHBIM  y4eOHBIH  KOpITYyC,
aynutopus Ne207, 209, 211, 312

KommuiexT yueOHoM Mebenu
Komneroreps! -16 mir.
IIpoeKIIMOHHBIN TEIEBU30D
Hoctyn k cetn MHTEpHET

Ne209, rinaBHbIi yueOHBIH KOpIyC
KommnekT yue6HOM Mebenu

Kommnsrorepsr -15 mr.

CranoHapHbIi MyJbTUMUIUUHBIA KOMILJIEKT
Hoctyn k cetn HTEpHET

Ne211, rmaBHbIi yueOHBIH KOpPIYC
KommuiexT yueOHo Mebenu
Komneroreps! -16 mir.
[IpoeKIMOHHBIN TETEBU30D

Hoctyn k cetn UHTEpHET

Ne312, riiaBHbIN yueOHBIH KOPIYC
KommiekT yue6HOi Mebenn
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Komneroreps -15 mit.
Hoctyn k cetu MaTepHer

Ayautopun ISl MPAKTUYECKUX
3aHATUN:

414056, r. ActpaxaHs,

yn.  Tarumena, 18a, mauTep
b,yueOHbIif  KOpIyC, ayAUTOpHS
Nel01

414056, r. ActpaxaHb,

yn. Tarumesa, 186, mnutep E,
y4eOHBIN KOpIYyC,ayAUTOPUU
Ne201, 203, 207, 208, 209

Nel101, yueOHblii kopmyc Ne 9

KommiekT yue6HO# Mebenn

Ne201, yueonb1ii kopmyc Ne 10
KommiekT yue6HOl Mebenn

Ne203, yueonbiii kopmyc Ne 10
KommiekT yae6HOl Mebenn

Ne207, yueonbiii kopmyc Ne 10
KommiekT yae6HO#i Mebenun

Ne208, yueonbiii kopmyc Ne 10
KommiekT yae6HOl Mebenn

Ne209, yueOnb1ii kopmyce Ne 10
Kowmruiekt yueOHol Mebenu

Aynuropun Uil TPYNIOBBIX U
MHIVBUAYAJIBHBIX KOHCYJIbTAU:

414056, r. ActpaxaHb,

yn.  Tarumesa, 18a, muTep
b,yueOHbIii  KOpIyC, ayauTOpUs
Nel01

414056, r. ActpaxaHs,

yn.  Tarumesa, 186, nurep
E,y4eOHbIil KOpIyC, ayAuTOpUHU
Ne201, 203, 207, 208, 209

Nel101, yuyeOnb1ii kopmyc Ne 9

KommuiekT yueOHoit Mmebenu

Ne201, yueOnb1ii kopmyce Ne 10
KommuiekT yueOHo Mmebenu

Ne203, yueOnb1ii kopmyc Ne 10
KommiekT yueOHoit Mmebenu

Ne207, yueOnb1ii kopmyc Ne 10
KommiekT yueOHoit Mebenu

Ne208, yueOnb1ii kopmyce Ne 10
KommiekT yueOHoit Mmebenu

Ne209, yueOnbiii kopmyce Ne 10
KommiekT yueOHoit Mmebenu

Ayautopuu TS TEKYILETO
KOHTPOJII M MPOMEKYTOUHOMU
aTTeCTALUU:

414056, r. ActpaxaHs,

yn.  Tarumesa, 18a, muTep
b,yueOHbIil  KOpIyC, ayAUTOpHs
Nel01

414056, r. ActpaxaHs,

yn.  Tarumesa, 1806, muTep
E,ydeOHbIll KOpHyC, ayAUTOpUH
Ne201, 203, 207, 208, 209

Nel101, yuyeOnbiii kopmyce Ne 9

KommuiekT yueOHOI mebenu

Ne201, yuyeOnsbiii kopmyc Ne 10
KommuiexkT yueOHoM Mebenu

Ne203, yueOnb1ii kopmyc Ne 10
KommuiekT yueOHoM Mebenn

Ne207, yueOnb1ii kopmyc Ne 10
KommuiexkT yueOHoM Mebenu

Ne208, yueOnbiii kopmyc Ne 10
KommuiekT yueOHoM Mebenn

Ne209, yueOnbiii kopmyc Ne 10
KommuiexT yueOHoM Mebenu

Ayautopun U1l CaMOCTOSTENbHON
paloThI:

414056, r. AcTpaxaHs,

yIL. Tarumiesna, 18, JuTep
A,raBHBIM  y4eOHBIH  KOpITYC,
aymutopun Ne207, 209, 211, 312

Ne207, rnaBHbIi yueOHBIH KOpIyC
KommnekT yue6HOI Mebenu
Komnerorepst -16 mir.
[IpoeKkMoHHBIN TETEBU30D

Hoctyn k cetn HTEpHET

Ne209, rinaBHbIi yueOHBIH KOpPIYC
KommuiexT yueOHoM Mebenu
Komnerorepsl -15 mir.

CrannoHapHbIM MyJTbTUMUIUHHBIA KOMIIEKT

Hoctyn k cetu MHTEpHET

Ne211, riiaBHbIi y4eOHBIH KOPIYC

23



Kowmrmiekt yueOHoli Mebenn
Komnretoreps! -16 mir.
[IpoekImoHHbIN TETEBU30P
Hoctyn k cetn MHTepHer

Ne312, riiaBHbIi y4eOHBIH KOpPIyC
KommekT yae6Ho# Mebenn
Komneroteps -15 mit.

Hoctyn k cetn MHaTepHer

7. | Aymutopus aia  xpaHeHuss U | NeS, riiaBHbIH yueOHbIii KOpmyc
npOPUIAKTUIECKOTO
Komruiekr  mebenw,  MyIbTUMETp,  MasuIbHas
o0CITy>)KUBaHUS y4e0HOTO
CTaHIMS, pacxo/iHbIe MaTepuaibl JUTSI
o0opynoBaHUS:
npopMIaKTUIECKOTO  OOCTYXHBaHUA  y4eOHOTO
000py/I0BaHUs, BBIYMCIUTENIbHAS U HOPI.TEXHHUKA
414056, T. ActpaxaHb, Py ’ P
Ha XpaHEHUU
yn. Tarumesa, 18, mutep A,
TJIaBHBIN y4eOHBIN KOpIyC,
aynuropust Ne§
10. Oco0eHHOCTH OpraHu3anuy 00y4eHHs 1O AUCHUILIMHe «MaTremMaTukay s

HHBAJIUAOB U JIUII ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbA

Jlnst oOyyaromuxcs W3 4Yucia WHBAIMAOB W JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbSl HA OCHOBAHWH IMUMCHbMEHHOIO 3asBICHUS AUCUUIUIMHA «MaTeMaTHKa) pean3yercs ¢
Y4EeTOM OCOOCHHOCTEH ICHUXO(PU3NIECCKOTO PA3BUTHS, WHIUBUAYAIBHBIX BO3MOKHOCTCH U
COCTOSTHUS 3[IOPOBbS (Jlajiee — UHIUBUYaTIbHBIX 0COOEHHOCTEN).
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JIMCT BHeCeHUs 1OMOJIHEHU U U3MEHEeHU
B padouyio nporpamMmMy y4eOHOM I CIUTIINHbI

MartemaTHnKa
(HaI/IMeHOBaHI/Ie )II/ICIII/IHJ'II/IHLI)

Ha 20 - 20 yueOHbIii rog

Pabouas nporpamma HepecMOTpeHa Ha 3acelaHuu kadeapsr «Cucremsl
AaBTOMATH3HPOBAHHOI'0 NPOEKTHPOBAHHUS H MOJETHPOBAHUS,
IpOTOKOJINe oT 20 r.

3aB. kadeapoii

y4d€Has CTCIICHb, YICHOC 3BaHUC IOAIINCH / I/IO Damums /
B pa60qy}o ImporpaMmy BHOCATCA CICAYOIINEC U3MCHCHUA
1.
2.
3.
4,
5.
CocTaBuTellh N3MEHEHUH U JIOTIOJTHESHHNA:
/ /
Y4€Hasl CTEIIEHb, YUEHOE 3BaHHE MOAINUCH N.0. Gamunus

[Ipencenarens MeTomu4Ieckoi KoMHCCHN HarpaBieHus: «CTpouTenbcTBOY» mpoduis «lIpomsbiuienHoe u
TpaXk1aHCKOE CTPOUTENLCTBO»

ydeHasl CTENEeHb, yUeHOe 3BaHHe TIOJITUCH N.0. Gamunus
Hpez{cenaTenL METOAUICCKOMN KOMHCCHH HaIrpaBJICHUA «CTpOI/ITeJ'ILCTBO» HpO(l)I/IJ'IB
«TennorazocHaOXeHNE U BEHTUIISALIUS

ydeHasi CTeleHb, yUeHOe 3BaHHe TOAIHUCH N.0. ®amunus

[Ipencenarenp METOIMYECKONH KOMHCCHUHU HampaBieHus «CTpouTenbcTBO» mpoduib «BomocHadxkeHne u
BOJOOTBEIECHUE

ydeHasi CTeNeHb, yueHOe 3BaHHe TOAIUCH N.0. Gamunus

Hpez{cez[aTenL MeTOHH‘IeCKOﬁ KOMHCCHHU HaIIpaBJICHUA ((CTpOI/ITeIILCTBO» HpO(i)I/IJ'IL ((3KCH€pTPI3a nu
YHpaBJICHUC HEABUKNUMOCTBIOY

y4eHas CTCeHb, y4€HOC 3BaHUC oA Ch N.0. ®amumus

« » 20 T
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MuHucTrepcTBO 00pa30BaHMA U HAYKH ACTPaxXaHCKOW ob0aacTH
locynapcTBeHHOe aBTOHOMHOe 00pa3oBaTeJbHOE YUpesKJAeHHe
AcTpaxaHcKoi o0adacTu Bbhicmiero o0pa3soBaHus
«ACTpPaxXaHCKHUH ToCyIapCTBeHHbIH APXUTEKTYPHO-CTPOUTEJbHBIH
YHUBEPCHTET»

(TAOY AO BO «ATACY»)

OIEHOYHBIE U METOAUYECKHUE MATEPUAJIbBI

HanmenoBaHMe IMCHUILIMHbI

Maremartuka

(yxa%zeaemc;z HAaumeHosarue 6 coomeemcmeuu Cyli€6HblM nﬂaHOM)

ITo HanpaBJIC€HHIO NMOATOTOBKH

08.03.01 «CTPOUTEJBLCTBOY»

(yKa3b16aemc;1 HAUMEHOBAHUEe HanpaeslleHUu:A Nn0020MOBKU 8 COOMEEMCMEUU C @FOC)

ITo npo¢uniiro NoaAroTOBKHU

«IIpOMBININICHHOE M TPaXXJaHCKOE CTPOHUTEILCTBOY, «TennorazocHabkeHUE U

BCHTHJIALINA), «BOI[OCHa6)KeHI/Ie N BOAOOTBCIACHHUC), (<3KCH€DTI/I33 N VYIIpAaBJIC-

HUC HCIBHXHNMOCTBIO»

(vkaswvieaemcs Haumenoganue npoguns 6 coomeemcmeuu ¢ OOII)

Kagenapa_ CucTeMbl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS U MOJACIUPOBAHUS

KBanuduxarms (creneHs) BEITYCKHUKA OaKanaep

Actpaxanb — 2017



Pa3patGorumk:

__JIOUEHT, K.IL.LH.__  Akcioruna U.B.

(3aHMMaeMasi JOJDKHOCTb, (nmoamucek)
yu€Hasl CTeleHb U yu4€HOe 3BaHUE)

OneHoYHbIE U METOUYECKIE MaTepHralibl pa3padoTanbl A yuyebHnoro ruiana 20 17 r.

OHCHOLIHBIC U MCTOAWYCCKHUE MaT€puajibl pPaCCMOTPCHEBI U O,Z[O6peHBI Ha 3aCCAaHHMH Ka-

(I)C,Z[pbl «Cucremsbl ABTOMATHU3UPOBAHHOI'O MTPOCKTUPOBAHUA U MOICITIUPOBAHUA» IIPOTOKOJI Ne

11 ot 25.05.2017 . ﬂ i
3aBenyromnuii kageapoit /ﬁ” [Terposa U.10.

[—*
\\Q{OZ{HI/ICL)




1.1.
1.2.
1.2.1.
1.2.2.

1.2.3.

COJAEP/KAHHUE:

Crp.
OneHoYHbIE U METOJUYECKHE MAaTEPUAIIbI ISl IPOBEIEHUS TEKYILEro KOH-
TPOJIA U IPOMEXYTOYHOM aTTEeCTALUU 00Y4aroLUXCs 10 AUCLHUIINHE 4
[lepeuenb KOMIETEHIMI C YKa3aHUEM ITAroB UX (OPMHUPOBAHUS B
npolecce OCBOCHUs 00pa30BaTeIbHON MPOrpaMMm 4
Onucanue nokasaresneil 1 KpUTEpUeB OLICHUBAHUSI KOMIIETEHIIUI HA
pasIMYHbIX dTanax ux GoOpMUPOBaHMSI, ONMCAHHE IIKaJl OLEHUBAHUS 5
[Tepedenb OLIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS 5)
Onucanue nokasarenei ¥ KpUTEPUEB OLIEHUBAHUS KOMIIETEHLIUH I10 JHC-
[UIUTMHE HA Pa3IMYHBIX dTanax ux (popMupoBaHUs, OMUCAHHUE IIKAJI OLle-
HUBaHMS 6

IIxaina oreHUBaHUs 9
TuroBbIe KOHTPOJILHBIC 3a/IaHUS UM WHBIC MaTEPHAJIbI, HEOOXOIUMBIC IS

OLICHKY 3HAHWM, YMEHHIA, HABBIKOB, XapaKTEPU3YIOMIUX 3TaIlbl (HOPMUPOBa-

HUS KOMIICTCHIIUH B IIPOIIECCE OCBOCHMS 00pa30BaTEIbHON IIPOrpaMMBbI 10
MeToudeckue MaTepralIbl, ONPEISIISIONINE TPOIEAYPHI OIICHUBAHUS 3HA-

HUI, yMEHUI1, HABBIKOB, XapaKTEPHU3YIOIIUX 3TaIbl (JOPMHUPOBAHUS KOMIIC-

TEHIUH 24
[Tpunoxenus 26



1. OueHouyHble U MeTOANYECKHE MATEPUAJIbI ISl IPOBe/IEHUs] TeKYLIero KOHTPOJISI U MPOMEeKYTOYHOMN aTTecTAUMU 00yYaloUIUXCcs 1o

JQUCIUILTHHE

OI_ICHOLIHBIG U METOAUYCCKUE MaTCpUajbl SABJIAIOTCA HEOTHEMIIEMOH YacCThIO pa6oqel71 ImporpaMmbl JUCHHUITIIIMHBEI U IIPEACTABIICH B BUJAC OTACIIHBHOI'O

JIOKYMEHTa

1.1. IlepevyeHb KOMIETEHIMIA C YKa3aHHEM 3TANOB UX GOPMHPOBAHMSA B Npolecce 0CBOCHNS 00pa30BaTeIbHOM NP OrpaMMbl

HNupexkc u popmyin-
POBKA KOMIIETCHIMHU

Homep u HaumMeHOBaHueE pe-
3yJIbTATOB 00pa30BaHusl MO

Homep pa3nena aucuuniimHbl (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 3aKOHbI MATEMAaTUKH. 1. Borpocsl k 3aueTy u
OCHOBHBIE 3aKOHBI €C- X | X | X[ X | X | X | X | X | X | X | X |3K3MeHy 10 BCEM pa3-
T€CTBEHHOHAYYHBIX JieJIaM TUCIUTUIUHBI.
JTUCHUILTUH B ipodec- | YMeTs:
CHOHAJIbHOU JCSTEIIb- NPUMCHATh METOAbl MaTeMaTHh4e- 1. Tectnl O Bcem pas-
HOCTH, TPUMCHATH MC- CKOr'0 ammapara, B TOM 4YHCJIC, Ma- JejiaM OTUCIUILIHHEL.
TOJBI MATCMATHUYCCKOTO | TeMaTHYSCKOTO aHaIM3a TMpH pe- 2.KontponbHble pado-
aHauM3a U MaTeMaTu4e- | mieHud npodeccuoHanbHbx 3a- | X | X | X | X | X | X | X | X | X | X | X | 71e1Nel,2,3(qu1s1 0.0.);
CKOTO (KOMIIBIOTEPHO- | jay. 3.Konrponbubie pado-
r0) MOJIEIUPOBAHHS, TbINe1,2,3,4,5,6( s
TEOPETUYECKOTO U IKC- 3.0.).
NEPpUMCHTAJIBHOT'O UC- BHaﬂeTB:
CICA0BaHUA. IEPBUYHBIMU HAaBBIKAMU U OCHOB- 1.KonTponbHbie pabo-
HBIMH METOJ[AMU PEIICHHUS MaTe- TbINe1,2,3 (st 0.0.);
MaTHUYECKHX 3a7ad M3 OOIIeHH- 2.KonTpomibHbie pabo-
JKEHEPHBIX U CHENUaJbHBIX Iuc- | X X X X X X X X X X X | TeiNe1,2,3,4,5,6(as
[UTUTAH 110 TPOQIITIO. 3.0.);
3.TecTsl IO BceM pas-
JieJIaM TUCIIUTUIAHEI.
OIIK - 2: Crioco06- 3HaTh!
HOCTb BBISIBUTH €CTE€CT- | OCHOBHBIC ITOHATHUS B 00JIaCTH X | X | X | X | X | X | X | X | X | X | X |1lBompocs K 3a4eTy u




BEHHOHAYYHYIO CYIII-
HOCTB MPOOJIEM, BO3HHU-
KaloIIUX B XOJI€ TPO-
(dheccruoHanbHOM nesi-
TEJBHOCTH, IPUBJICYb
WX ISl PEIICHHSI COOT-
BETCTBYIONIHIA (PU3HUKO-
MaTeMaTUYECKUH arma-
par.

MaTeMaTHKH, OCHOBBI ITPUMEHE-
HUS PU3UKO-MATEMaTHYECKOTO
arrapara Jiisi peleHus mpoosiem,
BO3HUKAIOIIHUX B X0/1€ Mpodec-
CHOHAQJILHOMW JICSITEITHbHOCTH.

OK3aMCHY II0 BCEM pas-
AciaaM JUCHUIIIINHEI.

YMmers:

BBISIBIISITh  €CTECTBEHHOHAYYHYIO
CYITHOCTh TMPOOJIEM, BO3HHKAIO-
X B Xo0Jle NMpodhecCHOHANTBHOM
NEeSATCILHOCTH, TpPUBJICKATh (hu-
3MKO-MaTeMaTHYECKUIl  armmapar
JUTSL pelIeHus MpodeccrnoHaTbHBIX
poOJeM.

1.TecTsl o BceM pas-
JeliaM JUCIHUILTAHBL,
2.KonTponbHbIe pado-
X | X | eiNel,2,3(mst 0.0.);
3.KonTponbHbie pado-
TbINe1,2,3.4,5,6(nmst
3.0.).

Bnaners:

HABbIKAMU TpPUMEHEHUsl (U3HUKO-
MaTEeMaTHYECKOTO amrmapara s
pemieHuss mpooseM Tmpodeccuo-
HAJIBHOW JIESITETbHOCTH.

1.Tectsl O BCeM pas-
JenaM TUCIUTUIHHEI;
2.KonTponbHbie pado-
X | X | teiNel,2,3(nmst 0.0.);
3.Konrtpomnbusie pabdo-
TbINe1,2,3.4,5,6(nmst
3.0.).

1.2. Onucanue noka3areJieili 1 KpUTepHeB OLCHWBAHWS KOMIIeTEHIMII Ha Pa3IMYHBIX 3Tanax UX (popMHPOBaHUS, ONMHCAHUE HIKAJI

OICHUBAaHUSA

1.2.1. TlepeyeHb OLEHOYHBIX CPEICTB TeKYyIIeil (POPMbI KOHTPOJIS

HaunmenoBaume o1leHOYHOTO
CpEeACTBA

KpaTkas xapakTepucTKa OIIEHOYHOTO Cpe/ICTBa

[IpencraBneHue OLleHOYHOTO
cpezacTBa B GoHe

KonTponbHas pabota

CpenctBo NpoOBEPKH YMEHUN TPUMEHSATH MOJTYyYCHHBIE 3HAHUS IS pellie-
HHUS 33/1a4 ONPEAEIIEHHOTO TUIIA 10 TEME WU Pa3liey

KoMIIEKT KOHTPOIBHBIX 3a1aHUN
110 BapuaHTaM




Tect

Cucrema cTaHIapTU3MPOBAaHHBIX 3aJaHNUMN, TIO3BOJIAIONIAS ABTOMATU3H-
pOBaTh MpoLEAYPY U3MEPEHHs YPOBHS 3HAHUN M yMEHUH 00y4aroerocs

dDoHa TECTOBBIX 3aJaHUN

1.2.2. Onucanue noka3aresieii 1 KpUTepHeB OLIEHUBAHMS KOMIIETEHIUIH M0 JMCHUIIMHE HA PAa3JIHYHBIX 3Tanax ux ()opMHUpoOBaHUsl, ONUCA-
HHeE IIKAJ OlleHUBAHUS

Komnerenuusi, | [laanupyemsie pe3yiabra- IMoka3zaTesin M KPUTEPUH OLIEHMBAHUS PE3YJILTATOB 00y4eHMsI
3Tanbl ThI 00y4eHUs1

OCBOEHHS Huzxe moporosoro ypos- IHoporoBblii ypoBeHb IIpoaBUHYTHI YPOBEHb BrpIcoKkUii 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
Cnoco6Ho- HOBHBIE 3aKOHBl Mare- | ¥ HE IOHUMAET OCHOB- | OCHOBHBIE 3aKOHBI Ma- | IOHUMAET  OCHOBHBIC | IOHUMAET OCHOBHBIE
CTBIO UCIIOJIb- | MAaTHUKHU. HbIE 3aKOHbl MAaTE€MAaTH- | TEMATHKA B THUIIOBBIX | 3aKOHBI MAaTE€MaTWMKWA B | 3aKOHBl MAaTEMaTUKH B
30BaTh OCHOB- KU. CUTYyalUsIX. TUIIOBBIX CUTYyalUsX M | CUTyallusX  [OBBILIEH-

HBIE 3aKOHBI
€CTECTBEHHO-
HAYYHBIX JIHC-

[UTUTMH B
npodeccuo-
HaJILHOU Jes-

TEIbHOCTH,

MPUMEHSITh
METO/Ibl MaTe-
MaTHYEeCKOTO
aHayiM3a 1 Ma-
TEMaTHU4ECKO-

ro (KOMIbIO-

TEPHOT0) MO-
JIEIUPOBaHMS,
TEOPETUYECKO-

CUTyalHsiX TOBBIIICH-
HOU CJIOKHOCTH.

HOH CIIO)KHOCTH, a TaK-
K€ B HECTaHJAPTHBIX WU
HENPEIBUIACHHBIX  CH-
Tyalusix, cO3/aBasi IpH
3TOM HOBBIE TpPaBHJIA U
AJITOPUTMBI JECHCTBUU.

VYmeer (OIIK-1) - npu-
MEHATh METOJBI MaTe-
MaTHYeCKOro arrmapara,
B TOM 4YHCIIE, Marema-
THUYECKOTO aHAIN3a TPH
pemienun  npodeccuo-
HAJIBHBIX 3a/1a4.

OOyuaromuiicss He yMeeT
NPUMEHSATh METOJbl Ma-
TEMaTHYECKOTO armapa-
Ta, B TOM YHCIE, Mare-
MaTHYeCKOr0  aHaau3a
IOpU  pelIeHuu mpodec-
CHOHAJIBHBIX 3a1ad4.

OOyuvaromuiics ymeer
IPUMEHSATh METO/bI Ma-
TEMAaTUYEeCKOTO  arma-

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

OOyuaromuiicss  ymeer
MPUMEHSITh METO/IbI Ma-
TEMATAYECKOrO  aIlma-

paTta, B TOM 4HCIE, Ma-
TEMATHYECKOTO aHaIu-
3a TpU PEIIeHUH MNpo-
(dbeccroHaNbHBIX 3a7a4
B THUIOBBIX CHUTYyaIUsIX
U CUTyallusX IIOBHI-
IIEHHOM CJIOKHOCTH.

OOyuaromuiicas  ymeer
IPUMEHSATh METO/bl Ma-
TEMaTUYEeCKOTo arnmapa-
Ta, B TOM 4YHC]IE, MaTe-
MaTHYECKOTO  aHalu3a
IpU pelieHun mnpodec-
CHOHAJIIBHBIX  337a4 B
CUTyallUsiX  TOBBILICH-
HOM CJIO)KHOCTH, a TaK-
K€ B HECTaHJIAPTHBIX U
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T'O 1 3KCIICpHU-
MCHTAJIBHOI'O
HUCCIICIOBaHUA.

HEMpPEABUACHHBIX  CH-
Tyaluusix, CO3JaBas IpH
STOM HOBBIE€ NpPaBWIA U
AITOPUTMBI JEHCTBUM.

Baapneer (OIIK-1) -
MEPBUYHBIMHI HaBBIKAMU
U OCHOBHBIMH METO/Ia-
MU pEIICHUs MaTeMaTH-
YECKUX 3ajJa4 U3 00I1e-
WH)XCHEPHBIX W CIICIH-
QIBHBIX JUCIUIUIHH I10
pouIIIO.

OOyugaromuiicss HE BIa-
JICeT NMEPBUYHBIMU HABBI-
KaMH U OCHOBHBIMU MC-
TOJAMHU pEIICHHUS Mate-

MaTH4YCCKHUX 3aJad H3
O6H.[€I/IH)KCHepHI>IX n
CIiICcaJIbHbIX JAUCIUII-

JIUH 110 POUITIO.

OOyyvaromuiics Blaaeer
MEPBUYHBIMH  HABBIKA-
MU WU OCHOBHBIMH MC-
TOJaMH pPCIICHUS Ma-
TEMAaTUYCCKHUX 3a/1a4 U3
OOIIEHMHKECHEPHBIX ~ H
CIICIUAJIbHBIX AUCHIUII-
JIMH 0 TPOQUITIO B TH-
IOBBIX CUTYyallUsX.

OOyuaromuiics BIajieeT
NEPBUYHBIMH  HaBbIKa-
MU U OCHOBHBIMHU MC-
TOJIAMH PCIICHHUS Ma-
TEMAaTUYECKHX 3a/1a4 U3
OOIICUHKCHEPHBIX |
CIICHUAJIbHBIX JUCIHUII-
JIMH 10 MPOQUITIO B TH-
IIOBBIX CUTyalludx M
CUTYallMsIX  TOBBIIICH-
HOM CJI0KHOCTH.

OOyuvaromuiicss BiIaeeT
MEPBUYHBIMH HaBBIKAMU
1 OCHOBHBIMH METOJaMHU
perieHus: MaTeMaTh4de-
CKUX 3aJa4 HU3 OOIICHH-
KEHEPHBIX M CIICIHAIb-
HBIX  JUCHHUIUIMH  TIO
npouito B CUTyalMsix
IMOBBIICHHON  CIIOKHO-
CTH, a TaKk)Ke B HCCTaH-
JApTHBIX W HEMPE/IBU-
JICHHBIX CUTYaIusx,
co3/1aBasi TIPH ITOM HO-
Bble IMpaBWJIa W alro-
PUTMBI IEHCTBUM.

OIIK -2 -
CrrocoOHOCTB
BBISIBUTH €CTE-
CTBECHHOHAYY-
HYIO CYIIHOCTh
npo0JseM, BO3-
HHUKAIOIIUX B
xojie npodec-

CHOHAJIbHOM
JIEATETHLHOCTH,
MIPUBJICYD UX
JUTSL pETICHHUS
COOTBETCT-

ByIOIIMH pu-

3naer (OIIK-2) - oc-
HOBHBIE TIOHATUS B 00-
JacTH MaTeMaTHKH, Oc-
HOBBI NPUMEHEHUs (Pu-
3MKO-MaTeMaTH4YeCKOTro
anmapara Juis peuieHus
npobieM,  BO3HMKalo-
mmx B Xone mpodec-
CHOHAQJILHOW  JIeSATelIb-
HOCTH.

OOyyaromuiicss He 3HaeT
U HE TOHUMAET OCHOB-
HBbIC TIOHSATHUS B OOJIACTH
MaTeMaTHKH, OCHOBBI
npuMeHeHuss  (U3UKO-
MaTeMaTUYECKOro ara-
para Ui perieHusi Mpo-
07eM, BO3HHKAIOIINX B
X07ie MpodecCHoHANBHOM
JIeSTEIbHOCTH.

OOyyaromuiics  3HaeT
OCHOBHBIC TIOHSATHS B
o0jacTd MaTeMaTHKH,
OCHOBBI ~ TIPHMCHCHUS
¢buzuko-

MaTeMaTHYeCcKoro  am-
mapara Juis penieHus
npobsieM,  BO3HHUKaIO-
mMx B XoJe mpodec-
CHUOHAJBbHON  JIeATEITh-
HOCTH B THIIOBBIX CH-
TyaIusx.

OOyuaromuiics 3HaeT U

MMOHNMAeT  OCHOBHBIC
MOHATHS B 00JIacTH Ma-
TEMaTHUKH, OCHOBBI
MpUMEeHEeHUs  (PHU3UKO-
MaTEeMaTHYECKOTro  ai-
mapara Juis perieHHs
npobsiieM,  BO3HHKalo-
mux B Xoae mpodec-
CHOHAJILHON  JesaTelb-

HOCTH B THUIIOBBIX CH-
TyalluaX W CHUTyalHsIX
MOBBIIIEHHON CJI0HO-
CTH.

OOyuaromuiics 3HaeT U
MMOHUMAET OCHOBHBIC
MOHATHSI B 00JacTu ma-
TEMaTUKH, OCHOBBI IPH-
MEHEHHS ¢buzuko-
MaTEeMaTHYECKOTO arla-
paTa Ui pelieHus: mpo-
07eM, BO3HHUKAIOUIUX B
XoJle  MpOoQecCHOHATb-
HOU NIEITEILHOCTH B CU-
TyalusX IOBBIIICHHOW
CIIO)KHOCTH, a Takke B
HECTaHIAPTHBIX U He-
MPEJIBUJICHHBIX ~ CHUTYya-
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3UKO- MaTeMa-
TUYECKUH arl-
napar.

UAX, CO3/aBas  IpH
3TOM HOBBIE MpaBWIA U
AJITOPUTMBbI ICHCTBUU.

VYmeer (OIIK-2) - BoI- | OOyuarommiics He ymeet | OOyuaromuiics  ymeer | OOyuatomuiics  ymeer | OOydaromuicst — ymeer
SBISITh  €CTECTBCHHOHA- | BBIABIIATH €CTECTBEHHO- | BBISBIISITH ~ €CTECTBEH- | BEUIBIISAITH ~ €CTECTBECH- | BBISIBIATH €CTECTBEHHO-
YYHYIO CYIIHOCTb TpO- | HAYYHYIO CYUIHOCTH | HOHAYYHYIO CYHIHOCTh | HOHAYYHYIO CYIIHOCTh | HAYYHYIO CYLIHOCTb
07eM, BO3HHMKAIOUIMX B | MPOOJIEM, BO3HUKAIOIIMX | MPOOJIEM,  BO3HHUKAIO- | IpoOJIeM,  BO3HHUKAIO- | MPo0JIeM, BOSHUKAIOIINX
XoJle mpodeccHuoHaNb- | B xo/ae mpodeccnoHansb- | mmux B Xoae mpodec- | mux B xome mpodec- | B xoae mpodeccnoHab-
HOU JEATeNLHOCTH; | HOM JeATENbHOCTH; NPHU- | CAOHATBHOW  JIeATEIb- | CHOHAJIBHOW  JEATeNb- | HOW JEeSITEeNbHOCTH; TPH-
NpUBIEKaTh  (PU3UKO- | BIEKATh ¢u3uKO- | HOCTH; MPUBJIEKATh (U- | HOCTU; PUBJIEKATh (pU- | BIEKATh ¢buzuko-
MaTeMaTU4eCKUil arma- | MaTeMaTUYeCKUi  amma- | 3MKO-MaTeMaTH4ecKuil | 3MKO-MaTeMaTH4YeCKUi | MaTeMaTHYeCKUH —arra-
par ans pemeHwst Ipo- | par JuIs pemieHHs Ipo- | anmapar s peHIeHUs | ammapar Ui PeUIeHUs | paT uisd pemieHHs Mpo-
(eccHoHANBHBIX ~ TPO- | PECCHOHANBHBIX  MPO- | IPo(ecCHOHATBHBIX npodeccHoHaIbHBIX (deccHoHaBHBIX  TIPO-
onem. onem. npobjieM B THIIOBBIX | MPOOJIEM B THUIOBBIX | OJIeM B CHUTyalusiX IIO-
CHUTYaIHSIX. CUTyallMsIX M CHUTYalld- | BBIIICHHOW CJIOXHOCTH,
SIX TIOBBIIICHHOW CIIOXK- | @ TaKXKe B HECTaHJapT-
HOCTH. HBIX U HENpeIBUACHHBIX
CUTyallUsX,  CO3JaBas
IIPU 3TOM HOBBIE NPaBH-
JJa ¥ QITOPUTMBI JECHCT-
BUH.

Baageer (OIIK-2) - | Obyuarommiics He Bia- | OOyuaromuiics Bnageer | OOyuaromuiics Biaaeer | OOyJarOUiics BiaaeeT
HaBBIKAMU TIPUMEHEHUs | €T HaBBIKAMU TpUMeE- | HaBBIKAMH NPUMEHEHUs | HABBIKAMH TIPUMEHEHUS | HABBIKAMU TIPUMEHEHUS

¢buzuko- HEHUS ¢uzuko- | husuko- ¢buzuko- ¢duzuko-
MaTeMaTHYeCKOT0  ar- | MAaTeMaTHYECKOro arlfa- | MaTeMaTHYeCKOro  all- | MaTeMaTHYecKoro  ar- | MaTeMaTHYeCKOro arima-
mapara IS peIleHHs | paTa Ui pPelIeHUs Mpo- | mapata sl pelIeHus | maparta s pelIeHus | parta Ui pelieHHs Mpo-
npobieM  mpodeccuo- | 6meM  mpodeccuoHanb- | mpobiieM  mpodeccuo- | mpodiem  mpodeccuo- | 6meM  mpodeccuoHamb-
HAJIBHOW JIeSITEbHOCTU. | HOW JEATEIbHOCTH. HAJIBHOW [JEsTEeIbHOCTH | HAIbHOM NEATeNIbHOCTH | HOM  JIEATENIbHOCTH B
B THIOBBIX CHUTYallUsIX. | B THUIOBBIX CHUTYallHsSX | CHTYallUsSX  ITOBBIIICH-

U CUTyaluusX IOBBI-
IEHHON CJI0KHOCTH.

HOM CJIIOXKHOCTH, a Tak-
K€ B HCCTAHAAPTHBIX H
HEMIPCABUACHHBIX CH-
Tyallusiax, CO3JaBas IIpU
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STOM HOBBIE€ MpPaBWIA U
AITOPUTMBI JCHCTBUM.

1.2.3. llIkajia oueHUBaHUA

YpoBeHb NOCTHKEHUN

Otmerka B 5-0anbpHON IIKaIe

3auTeHo/ He 3aYTEHO

BBICOKHIA «5»(OTINYHO) 3a4TEHO

IIPOJIBUHYTHIN «4»(xopo1o) 3a4TE€HO

HOPOTOBBI «3»(yAOBIETBOPUTENIBHO) 3a4YTEHO
HIKE IOPOrOBOT0 «2»(HEeyIOBIETBOPUTEIIBHO) HE 3a4TEHO




2. TunoBble KOHTPOJIbHbIE 3a/IaHHUSI WJIM HMHbIe MATEPHAJIbI, HEOOXOAMMBbIe NI OLEHKH
pe3yJbTaTOB 0CBOCHHS 00pa3oBaTeJbHOI NporpaMMsl (04Has oopma 00ydeHust)

Pa3neu 1 «/IuHeiiHasi 1 BeKTOpPHasA ajaredpa»
Pa3jien 2 «AHaJIMTHYECKAs T€OMETPHUSD)
Paznen 3 « KoMmiieKCcHBINH aHAJIN3»

Pasznen 4 «<BBenenue B aHaau3»

Pasznea 5 «/IuddepennuanbHoe nCHUCTCHUE)

TUITIOBBIE 3AJIAHUA 1)1 TIPOBEJEHUS ITPOMEXYTOYHOM ATTECTALIUU:

2.1. Dx3amen

a)  munogvle sonpocul K Ik3amery (llpunoscenuel)

8)  Kpumepuu OYeHUusaHusl

HpI/I OLICHKE 3HAHWI Ha PK3aMeHE YUUTBIBACTCA:

1. VYposens chopMUPOBAHHOCTH KOMITETESHITHA.

no

ypOBeHB YCBOCHUS TCOPECTUUCCKUX MOJIOKEHHU JUCHUIIIMHBI, IMPaBUJIbHOCTDH (bOpMyJ'II/I—

POBKM OCHOBHBIX IOHATHHM U 3aKOHOMEPHOCTEMN.

o gk w

YpoBeHb 3HaHUS (PAKTUYECKOTO MaTepHalia B 00beMe IPOrpaMMBI.
Jloruka, cTpyKTypa U TpaMOTHOCTh U3JI0KEHHS BOIIpOCa.

YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.

Ymenue nenats 000011eHNS, BHIBOIBL.

Ne Onenka
n/n

Kpurepum oueHku

1 OTin4yHO

OTBeTHI Ha TIOCTABJICHHBIE BOTIPOCHI U3JIAraloTCsl JIOTHYHO, MTOCIICA0BATEIb-
HO U HEe TpeOyIT JOMOJHHUTENBHBIX MosicHeHWi. [lodHO packpbIBaroTcs
MPUYUHHO-CIICICTBEHHBIE CBSI3H MEKY SBICHUSIMHU U COOBITHAMH. JlenaroT-
csi 000CHOBaHHBIE BHIBOJBI. J|eMOHCTPUPYIOTCS TIIyOOKHE 3HAHHUSA 0a30BBIX|
HOPMATHBHO-TIPABOBBIX aKTOB. COOJIIOMAI0TCSI HOPMBI TUTEPATYPHOU PEUH.

2 Xopoio

OTBeTHl Ha TOCTAaBJIEHHBIE BOMPOCHI M3JIAralOTCs CHCTEMAaTH3HPOBAHO H
[IOCJIEI0BATENbHO. ba3oBble HOPMAaTHBHO-TIPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJJOCTaTOYHOM o0beMe. MaTepuai u3jaraercsi yBepeHHo. PacKkpbIThl
MPUYHHHO-CIICICTBEHHBIE CBS3U MEXY SIBICHUSIMH U COOBITHAMH. [leMOH-
CTPUPYETCSl YMEHHUE aHATU3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJIBI HO-
CSIT apryMEHTUPOBAHHBIA M JOKa3aTelbHbIM Xxapakrep. CoOmomarorcs
HOPMBI JIUTEPATYPHOH peuu.

3 | Y10BIETBOPUTENBHO

JlomyckatoTcsi HapyIIeHHs B MOCJIEN0BATEILHOCTH M3oKeHus. Vimerorcs
YIIOMHHAHHUA 00 OTHENbHBIX 0a30BBIX HOPMAaTHBHO-IIPABOBBIX akTax. He-
IIOJIHO PACKPBIBAIOTCS IPUUYUHHO-CIIEICTBEHHBIE CBSI3H MEXAY SBICHUSIMHU
u coObITUSIMH. [IeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHHs BOIpOCa, C
TPYAOM peIIaloTCad KOHKPETHBIE 3alaul. MMeroTcst 3aTpyAHEHUs ¢ BBIBO-
Jamu. JlomycKaroTcsl HApyIIEHHs HOPM JINTEPaTypHOU peyH.

4 HeynosnersopurensHo

Marepuan u3naraeTcs HeNocleAoBaTelIbHO, COMBUMBO, HE IIPEICTaBIIET
ONPEIEICHHON CUCTEMBI 3HAHUM 10 AucHUIUIMHE. He packpblBaroTCs Mpu-
YHHHO-CJICICTBEHHBIE CBSI3H MEXAY SBJICHUSMU U coObITHsiMH. He mpoBo-
IuTCs aHanu3. BeiBosbl 0TCYyTCTBYIOT. OTBETHI Ha AOMOJHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE HapyLICHMSI HOPM JINTEPATYpHOU pe-
4.
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a)
0)

=

TUTIOBBIE 3AJAHUA JI TPOBEJEHW S TEKYIHEI'O KOHTPOJIA:
2.2. KonrposabHasi pabora

munosvie 3a0anust 0t KOHMpoabHou pabomot Nel (IIpunoscenue?)

Kpumepuu oyeHusarus

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

HpaBI/IJ'IBHOC PEIICHUE 3a1a4.

2. CaMOCTOSTENLHOCTh CYKJICHUH, TBOPUECKHIA MTOAX0]I, HAYyYHOEe 000CHOBAaHUE PACKPHIBAEMOMA
POOJIEMBI.
3. Hayuwnume B KoHIIE pabOTHI IOJHOTO CIKUCKA JTUTEPATYPHI.

Ne Onenka Kpurepun ouenku
n/n
1. | Otinuno CryaeHT BBIIOJHUI PaboTy 0e3 OmUOOK W HEJO0YETOB, AOIMYCTHI HE
OoJiee OJJTHOTO HEJJ0UYeTa
2. | Xopomuio CTyneHT BBIOJHUI paboOTy MOJHOCTBIO, HO JIOMYCTHII B HEell He 0o-
Jiee OJHOM HerpyOoi OmMOKM W OJHOTO HeJodeTa, Wid He Oolee
JIBYX HEJI0YCTOB
3. | YnoBnerBoputenbHo | CTYIEHT NMpPaBUJIBHO BBHIMOJIHWI HE MEHEE IOJOBUHBI PabOTHI WU
JOITYCTHJI He 00Jiee IBYX TPyOBIX OMMOOK, MM HEe OoJiee OAHOU TPY-
00l U oJHOM HEerpyOO# OMMOKM U OJHOTO HEeJodeTa, Wi He Oosee
JBYX-TPEX HETPYOBIX OMMOOK, WM OJHON HerpyOoil ommOKN U Tpex
HEJ0YETOB, WJIA MPU OTCYTCTBHH OIIUOOK, HO NMPU HATUYHU YEThI-
pPEX-TIATH HEJOUYETOB, TUIOXO 3HAET MAaTepHall, JOIMYCKAET NCKAKECHUE
(hakToB
4. | HeynoenerBoputenbHO| CTYyIEHT MOMYCTHJI YHCIO OIIMOOK W HEIOYETOB IPEBOCXOJSIICE
HOPMY, TIPU KOTOPOI MOKET OBITh BHICTaBJICHA OIIEHKA «3», WU €CIIU
MIPABWJIHHO BBITIOJTHUI MCHEE TTOJIOBUHBI PA0OTHI
2.3. Tect
@)  munogoi komniekm saoanutl 0 mecmos (Ilpunocenue3)
0) Kpumepuu oyeHuBaHus
[Ipu orieHke 3HaHUN OLIEHUBAHUS TECTOB YUUTHIBAETCS:
1. VYposenb chopMHUPOBAHHOCTH KOMIIETEHIIUI.
2. YpOBeHb YCBOCHHS TCOPETHUSCKUX IMOJIOKCHUN IUCIHILTAHBI, TPABIILHOCTE (GOpMY-
JMPOBKH OCHOBHBIX MOHITHIA U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUS (PAKTUIECKOTO MaTepraa B 00beMe MPOrpaMMmBbl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0XKEHUs BOIIPOCa.
5. VYMeHwue cBA3aTh TEOPUIO C MPAKTHKOH.
6. VYMeHwue nenath 00001IEHNS, BEIBOIEI.
Ne Ouenka Kputepun oneHku
n/n
1 2 3
1. Oawizgiz €CJIY BBITIOJIHEHBI CIIETYIOIINE YCIIOBHUS:

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

Ha Bce BOIIPOCHI, MIPEIOIAraole cCBOOOAHbIN OTBET, CTYACHT Jall Mpa-
BWIbHBIN Y TIOJIHBIA OTBET.
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Xoporio

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

- Ha BCE BONPOCHI, MPEIIoNararmne cBOOOIHBINA OTBET, CTYJICHT Jall Mpa-
BUJILHBINA OTBET, HO JOIYCTHJI HE3HAYUTEIBHBIC OIMOKK M HE MOKa3al He-
00X0MMOM MOJIHOTBHI.

VY 10BIIETBOPUTEILHO

€CJIH BBITIOJTHEHBI CIIeIYIOIINE YCIOBHSA:

- JJaHBI MPaBUJIbHBIE OTBETHI HE MeHee yeM Ha 50% BOMPOCOB TeCTa, KC-
KJTIFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJKEH AaTh CBOOOIHBIA OTBET;

- Ha BCE€ BOMPOCHI, MPEIOJIaraime cCBOOOIHBIA OTBET, CTYACHT JIal He-
MPOTUBOPEUYMBBIA OTBET, WIH MPU OTBETE JOMYCTHI 3HAUUTEIHHBIC HETOY-
HOCTH M HE ITOKa3aJl MOJIHOTEL.

HeynosnerBopurenbHo

€CJIM CTYOACHTOM HE BBIIIOJIHEHBI YCJIOBUA, IMPCAIIOararommue OLCHKY]
<<V,Z[OBJ'ICTBOpI/ITCJ'ILHO)>.

3auTeHo

BricTaBnsercs npu COOTBECTCTBUH IMapaMETpaM 9K3aMCHAIIMOHHOM IIIKaJIbI
Ha YPOBHAX «OTIHUYHO», «XOPOIIO»,
«YAOBJICTBOPUTCIILHOY.

He 3auteno

BricTaBnserca Opyu COOTBETCTBUHM NapaMeTpaM 3K3aMEHALMOHHOM ILKaJIbl
Ha YPOBHE «HEYAOBJIETBOPUTEIHHOM.

Paznen 6 «AHTerpajibHOE HCUHCTEHUE»
Paznen 7 «kKpaTrHble HHTErpajb»
Pa3nea 8 «KpuBoJsimHeliHbIe MHTETPAJIbID»

THUITOBBIE 3AJJAHWSA 1JIS ITPOBEAEHM S [TPOMEXYTOYHON ATTECTALIMU:
2.1. 3auer

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

6) Kpumepuu oyeHu8aHus

HpI/I OLICHKE 3HAaHMU Ha 3a4eTe YUYUTBIBACTCA:

1. VYpoBeHb cpOopMUPOBAHHOCTH KOMIETEHIIUH.
2. YpOoBeHb YCBOEHHS TEOPETUYECKHUX IOJIOKEHHIA TUCIHMILIMHBI, MPaBHILHOCTH (popmynu-
POBKHM OCHOBHBIX IIOHATHN U 3aKOHOMEPHOCTEM.
3. YpoBeHb 3HaHHS (DaKTHUECKOTO MaTepHaja B 00beMe POTPaMMEI.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0’KEHHSI BOIIPOCA.
5.  YMeHue cBsI3aTh TEOPHIO C IPAKTUKOM.
6. VYMeHnue nenath 0000IIEHNUS, BEIBOILI.
Ne Ouenka Kpurtepun onenku
n/n
1 OTJ'[I/ILIHO OTBeTHI HA ITOCTABJIECHHBIE BOIIPOCHI U3JIararoTCA JIOTUHIHO, ITOCJICI0BATC/Ib-
HO W HE TPeOYIOT JONOIHUTENBHBIX osicHeHUH. [0JTHO pacKkpbiBatoTCs
NPUYINHHO-CJICACTBCHHBIC CBA3U MCIKAY ABJICHUAMU U COOBITHSIMH. HCHaIOT-
¢ 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 HOPMATHUBHO-IIPABOBLIC aKThI UCITOJIB3YHOTCA,
HO B HEJIOCTaTOYHOM Oo0beMe. Marepual u3naraercs yBepeHHO. PacKphIThI
NPUYIUHHO-CJICACTBECHHBIC CBA3NU MCXKAY ABJICHUAMU U COOBITHSIMH. ,ZIGMOH-
CTPpUPYCTCA YMCHUC aHAJIIM3UPOBATHL MAaTCPpUaJl, OJHAKO HEC BCC BBIBObI HO-
CAT apr YMGHTI/IpOBaHHHﬁ nu )IOKa3aTeJ'IBHI)II>'I XapakKTep. C06J'IIOZ[aIOTC$I
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HOPMBI JTUTEPATYPHOH peyH.

Y 10BIIETBOPUTEIILHO

JormyckatoTcst HapyIieHHsI B TOCTIEA0BATENIbHOCTH U3JI0XKeHHs. ViMeroTcst
YIIOMUHAHUS 00 OTIEIBHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
MOJTHO PACKPBIBAIOTCS MPUINHHO-CICACTBEHHBIC CBSI3U MEXY SIBICHUSIMU
1 COOBITUSAMU. [IeMOHCTPHUPYIOTCS TOBEPXHOCTHBIE 3HAHHUS BOTIPOCA, C
TPYAOM PELIaroTCsl KOHKPETHBIE 3a1a49u. VIMEIOTCs 3aTpyAHEHUS C BBIBO-
namiu. JlomyckaroTcsi HapyIIeHHs HOPM JINTepaTypHOU peyH.

HeynosnersopurensHo

Martepuan u3naraercsi HerocJe0BaTeIbHO, COMBUMBO, HE TIPEICTABIISCT
ONpeAeICHHON CUCTEMBI 3HaHUH 10 TUcHUIUIMHE. He pacKkpbIBarOTCs Mpu-
YHUHHO-CJIEJICTBEHHBIE CBA3H MEXY SIBICHUSMU U coObITHsMA. He mmpoBo-
JIUTCS aHANU3. BBIBOMIBI OTCYTCTBYIOT. OTBETHI Ha TOMOJHUTEIBHBIE BOIIPO-
CBI OTCYTCTBYIOT. MIMerOTCS 3aMeTHBIE HapyIIEHUsI HOPM JIUTEPaTypHOIl pe-
9HL.

3aureHo

BricTaBnsercs IIprU COOTBETCTBUU ITapaMe€TpaM 3K3aMeHaHHOHHOI>'I
IOKaJbl Ha YPOBHAX «OTIUYHO», «XOPOULIO»,
«YyHOOBJICTBOPUTCIIBHO)Y).

He 3aureno

BricTaBnsercs IIprU COOTBETCTBUU ITapaMe€TpaM BKSaMeHaHHOHHOfI
IIKaJIbl HA YPOBHEC «HCYJOBJICTBOPUTCIILHO.

TUIIOBBIE 3AJAHUA IJIS1 TPOBEJEHN 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 yUUTHIBAETCS:
1. IlIpaBunbHOeE peluieHUEe 3a/a4.
2. CaMOCTOSITETBHOCTD CY)KJICHHUN, TBOPUECKHUI MTOIXOM, HAYYHOE 0OOCHOBAHHE PACKPBIBAEMOI
pOOJIEMBI.
3. Hanuune B KoHIIe paOOTHI OJHOTO CIIKUCKA JTUTEPATYPHI.
Ne Onenka Kputepun onenkn
n/n
1. | Ortanuno CryaeHT BBIIOIHUI paboTy 0€3 OMMOOK M HEJO0YETOB, JOMYCTHI HE
6oJiee OJTHOrO HeJJoYeTa
2. | Xoporro CTyIeHT BBITOJHWI pabOTy MOJHOCTBIO, HO JIOMYCTUI B HEW He 60-
jee OJHOW HerpyOoi OmMOKM W OJAHOTO HeJoYeTa, WM He Oosee
JIBYX HEJ0YETOB
3. | YnoBnerBoputenbHo | CTyIE€HT NpPaBUIBHO BBHIMOJHWI HE MEHEE MOJOBHUHBI pabOTHl WM
JOMYCTHIT He OoJiee IBYX IpyOBIX OMIMOOK, UK HE Oojiee OAHOHU Tpy-
00l 1 oJ1HOM HerpyOoOl OIIMOKK M OJHOTO HEJIouYeTa, UM He Oosee
JBYX-TPEX HErpyObIX OMIMOOK, UM OHOM HerpyOoil omMOKU U Tpex
HE/I0YETOB, WJIM TPH OTCYTCTBUH OIIMOOK, HO NMPH HAIWYHH YEThI-
peX-TATH HEJ0YETOB, IIOXO0 3HAET MaTepual, JOMyCcKaeT UCKaXKeHHe
(haxToB
4. | HeynosnersopurenbsHo| CTylEeHT JOIMYCTHJI YHCIO OIIMOOK M HEIOYETOB IPEBOCXOJIAIIEE
HOpMY, TIPH KOTOPOI MOXKET OBITh BHICTAaBIICHA OI[CHKA «3», HIIH €CIH
MIPABIJIBHO BBITIOJHUI MEHEE MOJIOBUHBI PaOOTHI
2.3. Tect
@)  munosou komniekm sadanuil 01 mecmos (Ipunoscenued)
06) Kpumepuu oyeHuBaHUs
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IIpu onieHKE 3HAHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:

1. VYpoeHb chOpMHPOBAHHOCTH KOMIIETCHIIUN.
2. YpOBEHb YCBOCHHSI TEOPETHYCCKHUX TOJOKECHUHN JUCIUILUINHBI, MPABHIBHOCTH (HOpMyIH-
POBKHM OCHOBHBIX MTOHATHN M 3aKOHOMEPHOCTEIA.
3. VYpoBeHb 3HaHUS (HAKTHUECKOTO MaTepraia B 00beMe MporpamMmBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh U3JI0KEHHS BOIIPOCa.
5. YMeHue cBsI3aTh TEOPHUIO C MPAKTUKOM.
6. VYwmenue nenatb 0000IICHNUS, BIBOJIBI.
Ne Onenka Kpurepun onenku
n/n
1 2 3
1. | Ortnuyno €CITH BBITIOTHEHBI CJICTYIONIHE YCIOBHS:
- TaHBI IPABUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIIPOCOB TecTa, UCKITIO-
Yasi BOTIPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
Ha BCE BOIPOCHI, MPEIIONAratolie CBOOOHbBIN OTBET, CTYACHT Jall Tpa-
BWJIBHBINA U TIOJIHBIN OTBET.
2. | Xoporo €CITU BBITIOTHEHBI CIICTYFOIIHE YCIOBUS:
- TaHbI TIPABUIILHBIC OTBETHI HE MEHee ueM Ha 75% BOMPOCOB TECTa, UCKITIO
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
- Ha BCE BOIPOCHI, TPEIOIaraoiire cBOOOIHEINA OTBET, CTYACHT Jall mpa-
BIJILHBIN OTBET, HO JOMYCTUJI HC3HAYUTCIIbHBIC OIHI/I6KI/I N HC ITOKa3aJl HE-
00X0TMMOH TTOJTHOTEL.
3. | YIOBJIETBOPHUTEIBHO €CJIH BBITIOJHEHBI CJICIYIOIINUE YCIOBHUS:
- JlaHbI MpaBUWIbHBIE OTBETHl He MeHee ueM Ha 50% BONPOCOB TecTa, HCH
KITFO4asi BOITPOCHI, HAa KOTOPBIE CTYJCHT JIOJDKEH J1aTh CBOOOHBIN OTBET;
- Ha BCE BOMPOCHI, MPE/IONAaratomne cBOOOIHBIA OTBET, CTYIEHT Al He-
HpOTHBOpC‘II/IBBIfI OTBET, WIX IIPU OTBCTC AOIMYCTHUII 3HAYUTCIbHBIC HETOY-
HOCTH U HE TIOKa3aJ IMOJHOTEI.
4. | HeynoBIETBOPUTENILHO | €CIM  CTYJEHTOM HE BBIIOJHEHBI YCJIOBHS, IPEANONATAONINE OLEHKY|
«Y JIOBIIETBOPUTEIIHHOY.
5. 3aureHo BricTaBnsiercst py COOTBETCTBUM MapamMeTpaM 3K3aMEHAI[MOHHOM IIKaJIbl
HA YPOBHSX «OTIHYHOY, «XOPOIIOY,
«YJTOBJICTBOPUTEIHLHOY.
6. He 3auteno BricTaBnsiercst mpu COOTBETCTBUM MapaMeTpaM HK3aMEHAITMOHHOW IIKaJIbI
Ha YPOBHE «HEY/IOBICTBOPUTEIHLHOY.

Paznen 9 «luddepenunanbubie ypaBHeHUD)

Pazgea 10 «Paab»

Pa3nea 11 «Teopusi BeposiTHOCTEH. JJIeMEHThI MATEMATHYECKOM CTATHCTHKI

TUIIOBBIE 3AJJAHWS JJIS ITPOBEJEHM A [TPOMEXYTOUYHOU ATTECTALMU:
2.1. Dxk3amen

a)
0)

1.
2.

munogule 6onpocwl k sxzameny (IpunoscenueT)

Kpumepuu oyerueanus

[Ipu ouieHKe 3HAHUI HA YK3aMEHE YUYUTHIBACTCS:

YpoBeHb chopMUPOBAHHOCTH KOMIIETEHITHIA.
YpoBeHb YCBOCHHUS TEOPETUUYECKUX TMOJIOKEHUN TUCHUIUIMHBI, TPaBUILHOCTH (HOPMYIH-

POBKHM OCHOBHBIX IOHATHA U 3aKOHOMEPHOCTEM.
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YpoBeHb 3HaHUSA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.
Jloruka, CTpyKTypa U TpaMOTHOCTh U3JI0KEHUS BOIIPOCA.

YMeHue cBsizaTh TEOPHUIO C MPAKTUKOM.

YMeHue neitath 0000IeHHS, BHIBOIEI.

Ne
n/n

Onenka

Kpurepum oueHku

1.

OTJINYHO

OTBeTHI Ha TOCTABJICHHBIE BOTIPOCHI U3JIAraloTCs JIOTHYHO, ITOCIIEA0BATEIb-
HO U He TpeOylT NOMOJHHUTENbHBIX NosicHeHui. [loaHo packpbiBaroTcs
MPUYUHHO-CIICICTBEHHBIE CBSI3H MEKy SBICHUSIMHU U COOBITHAMH. JlenaroT-
csi 000CHOBaHHbBIE BHIBOJBI. J|eMOHCTPUPYIOTCS TITyOOKHe 3HAHUA 0a30BBIX|
HOPMAaTHBHO-TIPABOBHIX aKTOB. COOJII01aI0TCsI HOPMBI INTEPATYPHOU pEyH.

Xoporo

OTBeTHl Ha MOCTaBJIEHHBIE BOMPOCHI M3JArarOTCs CHUCTEMAaTH3UPOBAHO H
IIOCIIE0BATENBHO. ba30Bble HOPMAaTHBHO-TIPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuai u3naraercsi yBepeHHo. PacKphITh
MPUYHHHO-CIICICTBEHHBIE CBSA3U MEXIY SIBICHUSIMHU U COOBITHAMH. [leMOH-
CTPUPYETCS] YMEHHUE aHATU3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJBI HO-
CAT apryMEHTHPOBAHHBIM W JOKa3aTeNbHBIM xapakrep. CoOmomaroTcs
HOPMBI JIUTEPATYPHOH peuu.

yI[OBJ'IeTBOpI/ITCJ'IbHO

JlommyckatoTcsi HapyIleHHsl B MOCJIEN0BATEIBHOCTH M3oKeHus. Mmerorcs
YIOMHHAHUSI 00 OTHENbHBIX 0a30BBIX HOPMATHBHO-TIPaBOBBIX akTax. He-
MIOJTHO PACKPBIBAIOTCS] IPUIMHHO-CIICACTBEHHbIE CBSI3U MEXIY SIBICHUSIMU
u coObITUSIMH. [IeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHHs BOIpOCca, C
TPYZIOM PELIAIOTCs] KOHKPETHBIE 3a1aud. VIMeroTcsl 3aTpyIHEHHs C BBIBO-
Jamu. JIomycKarTcsi HApyIIEHHs HOPM JIMTEPATYPHOU PEUH.

HeynosnersopurensHo

Martepuan u3naraeTcs HENOCIeA0BaTElIbHO, COMBUMBO, HE IIPEICTaBIIET
OIPEJEICHHON CUCTEMBI 3HAaHUH 0 AucuuIuinHe. He packpblBaroTcs mpu-
YHHHO-CJICACTBEHHBIE CBSI3M MEXAY SIBICHMSAMU U coObITusiMH. He mpoBo-
IUTCs aHanmu3. BeIBOBI OTCYTCTBYIOT. OTBETHI Ha AOMOJHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIEC HapyILICHNsI HOPM JINTEPATYpHOU pe-
YH.

a)

TUITOBBIE 3AJAHNWA JUTA ITPOBEJIEHN A TEKYIIET'O KOHTPOJIA:
2.2. KontpoabHasi padora

munoevie 3a0anusl Oisi KOHMpPoabHou pabomot N3 ([Ipunosicenue8)

06) Kpumepuu oyeHUuBaHus

Brimonnsercs B nuceMeHHO# popme. I[Ipu orienke paboThl CTYAEHTA YUUTHIBACTCA:

1. IlpaBunbHOe pelieHue 3aaay.

2. CaMOCTOSTENbHOCTh CYXKJIEHUN, TBOPUECKHUH MTOIX0/, HAydYHOE 0OOCHOBAHUE PacKpbIBAeMOil
pOo0OJIEMBI.

3. Hanuuue B kKoHIIe paOOTHI MOJHOTO CHHMCKA JTUTEPATYPHI.

Ne Ounenka Kpurepun ouenku

n/n

1. | Otmuno CryaeHT BhIIOMHUT paboTy 0€3 OMMOOK W HEJO0YETOB, JOIMYCTHI HE
6oJiee OJJTHOrO HeJJoYeTa

2. | Xoporo CTyaeHT BBIMOJIHUI paObO0Ty MOJHOCTHIO, HO JOMYCTHJI B HEM HE 0o-
Jiee OJHOM HerpyOoi OmMOKM W OJHOTO HelodeTa, WM He Oolee
JIBYX HEJIOYCTOB

3. | YnoBnerBoputenbHO | CTYIEHT NMpPaBUJIBHO BBHIMOJHWI HE MEHEE MOJOBUHBI PabOThI WU
JOTYCTUI HE OoJiee IBYX TPyOBIX OmMOOK, Wi HE 0oJiee OHOU TPpy-
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00if 1 oHOM HerpyOo# OmMOKM M OJHOTO HEJoYeTa, Wi He Oolee
JBYX-TPEX HETpyObIX OMIMOOK, WM OJHOM HerpyOoil omHMOKU U Tpex
HEJIOYETOB, WJIM MPH OTCYTCTBUHU OIIMOOK, HO NMPH HAIWYHH YEThI-
PeX-TISITH HEJ0YETOB, TIOXO 3HACT MaTepUal, JOMYCKAeT UCKaKCHHE
(haxkToB

4. | HeynosnerBoputenbHO| CTyIEHT MOMYCTHI YHCIO OMIMOOK W HEAOYETOB IPEBOCXOJISIICE
HOPMY, IPH KOTOPOM MOKET OBITH BHICTABJICHA OIICHKA «3», MU €CIIN
HpaBI/IJIbHO BBIITOJIHMUII MCHECC I10JIOBHUHBI pa6OTBI
2.3. Tecr

a)
0)

Kpumepuu oyerusanus

munoeot komniekm 3aoanuii ons mecmos (Ilpunosicenue9)

HpI/I OLICHKE 3HaHHI OIICHUBAHM TCCTOB YUUTBIBACTCA:

1. VYposenb chopMUPOBAHHOCTH KOMITETECHITHIA.

2. YpOBEHb YCBOCHHSI TCOPETHYCCKHUX TIOJOKCHUH JUCIUILUINHBI, MPABIIBHOCTH (HOpMYIIH-
POBKHM OCHOBHBIX MTOHATHN M 3aKOHOMEPHOCTEHA.
3. VYpoBeHb 3HaHUS (HaKTHUECKOTO MaTepraia B 00beMe MporpamMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0’KEHHSI BOIIPOCa.
5. YMeHue cBsi3aTh TEOPHUIO C MIPAKTUKOM.
6. YMeHue aenath 0000IIEHNUS, BEIBOILI.
Ne Onenka Kputepun onenku
n/n
1 2 3
1. | Ominuno €CITH BBITIOTHEHBI CJICTYIONIHE YCIOBHS:
- laHbl PaBUJIbHBIE OTBETHI HE MeHee YeM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
Ha BCE BOIPOCHI, MPE/TIONATAIONINEe CBOOOHBIN OTBET, CTYACHT Jall Mpa-
BUJILHBIN Y TOJHBIN OTBET.
2. | Xopormo €CITH BBITIOTHEHBI CJIETYIOIIHE YCIOBHS:
- IaHbI TIPABUIILHBIC OTBETHI HE MEHee ueM Ha 75% BOMPOCOB TECTAa, UCKITIO
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JIaTh CBOOOIHBIN 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 W HEC ITOKa3aJl HE-
00XOIUMOM ITOJHOTEL
3. | YI0BIEeTBOPUTEIBHO €CJIM BBITIOJHEHBI CIICIYIONIUE YCIOBUS:
- JlaHbI MpaBWIbHBIE OTBETHI HEe MeHee ueM Ha 50% BONPOCOB TecTa, MCH
KJTFOYast BOITPOCHI, HAa KOTOPBIE CTYEHT JOJUKEH 1aTh CBOOOIHBIN OTBET;
- Ha BCE BOMPOCHI, MPE/IONAratmie cBOOOIHBIA OTBET, CTYIEHT Al He-
MPOTHBOPEYUBBIA OTBET, WK MPU OTBETE JOMYCTHI 3HAYUTEIbHBIC HETOY-
HOCTH Y HE [T0KAa3aJl [TOJIHOTEI.
4. | HeyqOBIETBOPUTENLHO | €CIU CTYAEHTOM HE BBINOJIHEHBI YCIOBMS, MPEINONAralollie OIEHKY]
«Y JIOBIETBOPHUTEIIHHOY.
5. 3aureHo BricTaBnsiercst mpy COOTBETCTBUM MapamMeTpaM 3K3aMEHAIMOHHON IIKaJIbl
HA YPOBHSX «OTIHYHOY, «XOPOIIOY,
«yTOBJICTBOPUTEIHLHOY.
6. | He 3auteno BeIcTaBisieTcsi Py COOTBETCTBUH MapaMeTpaM SK3aMEHAIIMOHHOW IIKAJTBI

Ha YPOBHE «HEYJIOBJETBOPUTEIILHOY.
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2.3.TunoBble KOHTPOJIbHbIC 3aJaHUSI WJIM MHbIe MATEePHUAJbl, HEOOXOAMMBbIE I/ OLEHKH
pe3yJbTaTOB 0CBOCHHS 00pa30oBaTeJbHOI MpOorpaMmMsl (3a04Has popMa 00ydeHHs)

Pa3nea 1 «/IuHeiiHasi 1 BeKTOpPHasA ajaredpa»
Pasjien 2 «AHaJIMTHYECKAS T€OMETPHUSD)
Paznen 3 « KoMmiieKCcHBINH aHAJIN3»

Pa3nen 4 «BBeaenne B aHaIu3»

TUITOBBIE 3AJIAHU S JUIS ITPOBEJEHM S [TPOMEXYTOYHOM ATTECTAILIUU:
2.1. 3auer
a) munoevie sonpocwl k 3auemy (Ipunosicenue 10);

0) Kpumepuu oyeHu8aHus

[Ipu oueHKE 3HAHUI HA 3aYETE YUUTHIBACTCA:
1. VYpoeHb chOpMHPOBAHHOCTH KOMIIETCHIIUM.

no

ypOBeHB YCBOCHU TCOPECTUUCCKUX MOJIOKEHU I JUCHHUIIIMHBI, IMPAaBUJIbHOCTDL (bOpMyJ'II/I—

POBKM OCHOBHBIX IOHATHM U 3aKOHOMEPHOCTEMN.

o ok w

VYpoBeHb 3HaHMs (PaKTHYECKOTO MaTeprasa B 00beMe IMPOrpaMMBbl.
Jloruka, CTpyKTypa ¥ TpPaMOTHOCTb U3JIOKEHUS BOITPOCA.

YMeHue cBS3aTh TCOPHIO C IPAKTHKOHM.

VYMenue nenath 0000ICHNS, BBIBOIBI.

Ne
n/n

Onenka

Kpurepum ouenkn

1

OTJIINYHO

OTBeTHI Ha MTOCTABJICHHBIE BOIIPOCH U3JIATAIOTCS JIOTHYHO, TI0CIIEI0BATENb-
HO W HE TPeOYIOT JONOIHUTENbHBIX ossicHeHUH. [1oHO pacKkpbiBatoTCs
MNPUYINHHO-CJIICACTBCHHBIC CBA3U MCKAY ABJICHUAMU U CO6I>ITI/ISIMI/I. HCHaIOT-
cs1 000CHOBaHHBIE BHIBOAKI. [leMOHCTpUPYIOTCS TIIyOOKHEe 3HAHUS Oa30BBIX
HOPMAaTHBHO-TIPABOBBIX aKTOB. COOJIIOAI0TCSI HOPMBI JTUTEPATYPHON pEUH.

Xopomo

OTBeTHI Ha NOCTaBJIEHHBIE BOIIPOCHI U3JIaraloTCsl CUCTEMAaTU3UPOBAHO U
[OCJIE0BATENBHO. ba3oBble HOPMAaTHBHO-IIPABOBBIE AKTHI HCIIOJIB3YOTCH,
HO B HEJIOCTaTOYHOM o0beMe. Marepuain uzjiaraercsi yBepeHHO. PacKpbITh
MIPUYHHHO-CIIC/ICTBEHHBIE CBSI3U MEX]Ty SIBJICHUSIMH U COOBITUSMHE. J|eMOH-
CTPUPYETCS] YMEHUE aHAIU3UPOBATh MaTepUal, OJHAKO HE BCE BBIBOJIbI HO-
CSIT apryMEHTHPOBAHHBIN U JOKa3aTeNbHbIN Xapakrep. CobmoaatoTcs
HOPMBI JIUTEPATYPHOH peuu.

Y,Z[OBJ'ICTBOpI/ITCJ'IBHO

JormyckatoTcst HapyuieHusI B TOCTIeA0BaTeNIbHOCTH U30xKeHus. VimeroTcst
yIIOMHHAHUS 00 OTAEIbHBIX 0a30BBIX HOPMATUBHO-TIPABOBBIX akTax. He-
ITOJIHO PacKpPBIBAIOTCS IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKY SBICHUSIMH
1 COOBITHSAMU. J[eMOHCTPUPYIOTCSI IOBEPXHOCTHBIC 3HAHMUS BOITPOCA, C
TPYAOM PELIaoTCsl KOHKPETHBIE 331a4uu. VIMEeIoTCs 3aTpyIHEHUS C BBIBO-
Jamu. JlonmycKaroTcsl HApyIIEeHHs HOPM JINTEPAaTypHOH peuu.

HeynosnersopurenbHo

Marepuan nznaraercsi Herocjiae0BaTeIbHO, COMBUMBO, HE IIPEACTABIISET
ONPEJIETICHHON CUCTEMBI 3HAHUH 10 AUCLUIUIMHE. He packpbIBarOTCS NpHU-
YHHHO-CJICICTBEHHBIE CBSI3M MEXY SBJICHUSAMH U coObITUsAMH. He mpoBo-
auTcs aHanu3. BeiBosbl 0TCyTCTBYIOT. OTBETHI Ha JOMOJHUTEIBHBIE BOIPO-
Chbl OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIE HapYILIEHUSI HOPM JIMTEPATypHOH pe-
4.

3autreHo

BricTaBnsercs IIpHU COOTBETCTBUU IMTapaMeTpaM 3K33MGH3HI/IOHHOI>1
IOKaJbl Ha YPOBHAX «OTIUYHO», «XOPOLIO»,
«KYyHAOBJICTBOPUTCIIBHOY).

He 3aureno

BricTaBnsercs npu COOTBETCTBUU MapaMeTpaM SK3aMEHAILIMOHHON
IIKaJIbl HA YPOBHE «HEYJIOBIETBOPUTEIHHON.
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TUITIOBBIE 3AJAHNWA UTA ITPOBEJIEHNA TEKYIIETO KOHTPOJIA:
2.2. KonTpoabHas padora

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

Beimonzsercs B nuceMeHHO# popme. I[Ipu orienke paboThl CTyAEHTA YUUTHIBAETCA:
1. IlpaBunbHOE pelieHue 3a1ay.
2. CaMOCTOATENBHOCTb CYKIEHUH, TBOPUECKHUM 1TOIX0/, HAy4YHOE 0OOCHOBAaHHE PACKPHIBAEMOI
IpO0JIEMBI.
3. Hanuuue B koHIIe pabOTHI TOJHOTO CHMCKA TUTEPATYPHI.

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

CTaHIAPTHOM MM CaMOCTOSITENILHO pa3pabOTaHHON METOIMKE, B OCBELICHUY
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, [0 XOAY PEUICHHUs CAeTIaHbl ap-
TYMCHTHPOBAHHBIC BLIBOJbI, CaMOCTOATCILHO BBIIIOJIHCHA I‘paq)PI‘-IeCKaﬂ
4acTh pabOTHI

2. | He 3auteno CryneHT He crnpaBWICS C 3aJaHUEeM (BBIIOJIHEHO NMpaBwibHO MeHee 50%
3aJaHusl BapHaHTa), HE PaCKPhITO OCHOBHOE COJIEPXKAHUE BOIIPOCOB, UMeE-
I0TCS TPyOBbIe OLIMOKU B OCBELICHUH BOIIPOCA, B PEIICHUHM 3a]1a4, B BHIIOJI-
HEHMU TpauuecKoil 4acTH 3aJaHus U T.A., @ TAKXKE BBIIOJIHEHA HE CaMo-
CTOSITEIIBHO.

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

6) Kpumepuu oyeHuBaHus

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

2. YpOBEHb YCBOCHHS TEOPETHUYCCKHX TOJOKCHUH JUCIUILUINHBI, MPABIIBHOCTH (HOpMYIH-
POBKHM OCHOBHBIX MOHATHIA U 3aKOHOMEPHOCTEH.
3. VYpoBeHb 3HaHUS (HaKTHUECKOTO MaTepraia B 00beMe MPOrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTH H3JI0KEHHSI BOIIPOCa.
5. YMeHue cBsi3aTh TEOPHUIO C TIPAKTUKOM.
6. VYMeHnue nenath 0000IIEHNS, BEIBOILI.
Ne Ouenka Kputepun onenku
n/n
1 2 3
1. Qawizgiz €CJIM BBITIOJIHEHBI CIIEIYIOIINE YCIOBHUS:
- JaHbI NIPABUIIbHbBIE OTBETHI HE MeHee YyeM Ha 90% BOIPOCOB TeCTa, HCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTY/IEHT J0JIKEH JaTh CBOOOHBIN OTBET;
Ha BCE BOIPOCHI, MPE/IIoararoiie CBOOOIHbIN OTBET, CTYAEHT JaJl Ipa-
BUJIBHBIN U ITIOJIHBIU OTBECT.
2. | Xopormo €CJIM BBITIOJIHEHBI CIIEIYIOINE YCIOBUSL:
- JaHbI NIPABUIIbHBIE OTBETHI HE MEeHee YeM Ha 75% BOIPOCOB TECTa, UCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTY/IEHT J0JKEH JaTh CBOOOIHBIN OTBET;
- Ha BCE BOMPOCHI, MPEIoJararonie CBOOOHBIN OTBET, CTYJIEHT JaJl Ipa-
BI/IJ'IBHLIﬁ OTBECT, HO )IOHYCTI/IH HC3HAUYUTCIIbHBIC OIIII/I6KI/I W HC ITOKa3aJl HE-

18



00X0TUMOY TIOJTHOTBHI.

3. | YI0BIeTBOPUTEIBHO €CJIH BBITIOITHEHBI CIIeIYIOIINE YCIOBHS:
- JaHBI MpaBUIbHBIE OTBETH HEe MeHee ueM Ha 50% BOMPOCOB TecTa, WCH
KJTFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJDKEH JIaTh CBOOOIHBIN OTBET;
- Ha BCE€ BONPOCHI, MPEIOJIaraIme cCBOOOIHBIA OTBET, CTYACHT Jal He-
MIPOTHUBOPEYMBEIN OTBET, WU MPU OTBETE JOIyCTHJ 3HAYUTENbHbIE HETOY-
HOCTH U HE MOKAa3aJl MOJHOTHI.

4. | HeynoBneTBOPUTENBbHO | €CIM CTYJAEHTOM HE BBIIIOJHEHBl YCJIOBHs, IPEANOJIAralONIME OLEHKY)|
«Y TOBIIETBOPUTEINHEHO.

5. | 3aureHo BricTaBnsercss mpu COOTBETCTBHH MapaMeTpaM SK3aMEHAIMOHHOM IITKAJIbI
Ha YPOBHSX «OTJIUYHO», «XOPOILIOY,
«YJOBJICTBOPUTEILHOY.

6. | He 3aureno BricTaBnsercs Opyu COOTBETCTBUM NapaMeTpaM 3K3aMEHALMOHHOM IIKaJIbl
Ha YPOBHE «HEYIOBIECTBOPUTEIHHOY.

Paszgen S «ludpdepenunanbHoe HCHUCTICHHE)
Pa3znes 6 «AHTErpasibHOE MCUNCIECHUE)
Paspnen 7 «KpaTHble HHTErpajibD

Paznen 8 «KpuBoJsinHeliHbIe MHTETPaJIbDy

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

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

6) Kpumepuu oyeHu8aHus

HpI/I OLICHKE 3HAaHUU Ha PK3aMEHE YUYUTBIBACTCS:

1. VYposeHs chopMUPOBAHHOCTH KOMIIETEHIIHH.
2. YpOoBeHb YCBOEHHS TEOPETUYECKHUX IOJIOKEHHH TUCIHMIUIMHBI, MPaBHILHOCTH (popmynu-
POBKM OCHOBHBIX IMOHSTHUI U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHHS (PaKTHUECKOTO MaTepHajia B 00beMe POTrPaMMBI.
4. Jloruka, CTpyKTypa U TpaMOTHOCTb U3JI0KEHHS BOIIPOCA.
5.  YMeHue cBsI3aTh TEOPHIO C IPAKTUKOIL.
6. VYMeHnue nenath 0000IIEHNUS, BEIBOILI.
Ne Ounenka Kpurepun ouenku
n/n
1. OTJ'[I/ILIHO OTBeTHl HAa MOCTABJICHHEIC BOIIPOCHI U3JIararoTCs JIOT'MYHO, MOCICA0BATCIIb
HO M HC Tp66yIOT JOIMOJTHUTCIBbHBIX nosicHienuii. IloiHO PACKPBIBAKOTCS
NPUYINHHO-CJICACTBCHHbBIC CBA3HU MCIKAY SABJICHUSMU U COOBITHSIMH. I[e.]'[aIOT—
cs1 000CHOBaHHBIE BHIBOJBI. JIeMOHCTpUPYIOTCS TITyOOKHEe 3HAHHS 0a30BBIX|
HOPMAaTUBHO-TIPaBOBHIX akTOB. Co0JII01a10TCsI HOPMBI JINTEPATYPHOH PEyH.
2. XOpOHIO OTBeTHl Ha IIOCTaBJICHHBIC BONPOCHI H3JIArat0TCA CUCTCMATHU3HWPOBAHO U
TIOCJICI0BATCIBHO. bazoBnie HOPMATHBHO-IIPABOBBIC AKThI UCIIOJB3YIOTCA,
HO B HEJIOCTaTOYHOM 00beMe. MaTepuan u3naraercsi yBepeHHO. PacKkpbIThl
NPUYINHHO-CJICACTBCHHBIC CBA3HU MCIKAY SABJICHUAMU U COOBITHSIMH. HCMOH-
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. HNmerorcs
YIIOMUHAHUA 00 OTACJIBbHBIX 0a30BBIX HOPMAaTHUBHO-IIPABOBLIX aKTaxX. He-
TIIOJIHO paCKpPBIBAIOTCA MPUYMHHO-CJICACTBEHHLIC CBA3KU MCXKIY ABJICHUAMU
A COOBITHSIMH. ﬂeMOHCTpI/Ip}IIOTCﬂ MOBCPXHOCTHBIC 3HAHHA BOIIpOCa, C
TPYAOM pCHIAOTCA KOHKPCTHBIC 3aJ1d4u. HNmerorcsa 3aTpyAHCHUSA C BBIBO-
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Jami. JlonmyckaroTcsl HapyIIeHHs HOPM JINTEPaTypHOU peuH.

HeynosnerBopurenbHo

Marepran w3naraercs HENOCIeI0BaTeNbHO, COMBYMBO, HE MPECTABIISET|
ONpeAeIeHHON crucTeMbl 3HaHWi 1o nucuuiuinHe. He packpbiBatoTcs mpu-
YUHHO-CJICJICTBCHHBIC CBSI3U MEXJIy SBICHHSIMH M COObITUsAMU. He mpoBo-
IUTCS aHanu3. BeIBobI 0TCYTCTBYIOT. OTBETHI Ha AOMOTHUTEIHHBIE BOIPO-
CBI OTCYTCTBYIOT. MIMEIOTCS 3aMeTHBIE HAPYIICHHUS HOPM JINTEPAaTypHOU pe-
4.

TUTIOBBIE 3AJAHUA JI TPOBEJEHW S TEKYIHEI'O KOHTPOJIA:
2.2. KontpoJbHasi padora

@) munosvle 3a0anus 0151 KOHmpoawbHou pabomet Ne2(Ne3) (Ilpunosicenue 14);

0)

Kpumepuu OYeHKuU.

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

1. IlpaBunbHOE pemieHue 3a1au.

2. CaMOCTOSTETBHOCTD CY)KJCHHUI, TBOPUECKHUH MMOIX0M, HAYYHOE 0OOCHOBAaHHE PACKphIBAEMOI
pOOJIEMBI.

3. Hanuuue B koHIIE pabOTHI MOJHOTO CHMCKA JTUTEPATYPHI.

Ne Ouenka Kpurepum ouenkn
n/n
1. | 3aureno BreinoneHo npaBuibHO He MeHee 50% 3amaHuii, paboTa BBITOJIHEHA IO
CTaHIAPTHOM MM CAMOCTOSTENLHO pa3pabOoTaHHOI METOMKE, B OCBEIICHUY
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, [0 XOAY PEUICHHUs cleNaHbl ap-
TYMCHTHUPOBAHHBIC BLIBOJbI, CaMOCTOATCIILHO BBIIIOJHCHA l"pa(bI/I‘IeCKaﬂ
4acTh pabOTHI
2. | He 3auTteno CryneHT He crnpaBWICS C 3aJaHUEeM (BBIIOJIHEHO NMpaBwibHO MeHee 50%
3aJjaHHsl BapHaHTa), HE PAaCKPHITO OCHOBHOE COJIEpKaHHUE BOIMPOCOB, UMe-
I0TCSl TPYOBble OLTMOKH B OCBELICHUH BOTPOCA, B PEUICHUH 3a/1a4, B BBITIOJ-
HEHHUU Tpa@uuecKod YacTH 3aJaHus M T.J., & TAKXKE BBIMOJHEHA HE CaMO-
CTOSITEIIBHO.
2.3. Tect
@)  munogou komniekm saoanutl 0 mecmos (IpunoxcenuelS)

06) Kpumepuu oyeHUuBaHus

HpI/I OLICHKE 3HAHMUI OLICHUBAHUS TECTOB YUUTBIBACTCA:

1. VYpoBeHb cpOopMUPOBAHHOCTH KOMIETEHIIUH.

N

YpoBeHb YCBOEHHUS TEOPETUUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, TPaBUIBHOCTH (HOPMYIHU-

POBKH OCHOBHBIX MOHATUH U 3aKOHOMepHOCTeI>'I.

o 0k ow

YpoBeHb 3HaHMS (PAKTUYECKOTO MaTepHaja B 00beMe IPOrpaMMBl.
Jloruka, CTpyKTypa ¥ TpaMOTHOCTb M3JI0’KEHHS BOIIPOCa.

YMeHue cBa3aTh TEOPHUIO C IPAKTUKOM.

VYMeHue nenath 0000IICHNUS, BBIBOIBI.

Ne
n/n

Onenka

Kputepun oneHku

3

OTinyHO

€CIIM BBITIOJTHEHBI CJIC/TYIOIINE YCIOBHSL:
- 1aHBI IPAaBUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTYJIEHT AOJDKEH AaTh CBOOOIHBIN OTBET;
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Ha BCE BOIPOCHI, PETIOIATatoie CBOOOHBIN OTBET, CTYACHT Jall Mpa-
BWJILHBIA ¥ OJHBINA OTBET.

Xoporo

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

- Ha BCE BOMPOCHI, MPEIOJIararoire CBOOOIHBII OTBET, CTYACHT JaJl mpa-
BWJIBHBIA OTBET, HO IOMYCTUJI HE3HAYUTEIILHBIC OIIMOKHA W HE MMOKa3ayl He-
00XOIUMOH MOJIHOTBHL.

yI[OBJ'ICTBOpI/ITeJ'II)HO

©CJIU BBIMOJIHEHBI CIEAYIONIUE YCIOBUS:
- JaHBI MpaBWIBHBIE OTBETH HEe MeHee ueM Ha 50% BOMPOCOB TecTa, WcCH
KJTFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJKEH AaTh CBOOOIHBIA OTBET;

- Ha BCE BONPOCHI, MPEIOJIararonue CBOOOIHBII OTBET, CTYACHT Jal He-
MIPOTHUBOPEYMBEIN OTBET, WU MPU OTBETE JOITyCTHJ 3HAYUTENbHbIE HETOY-
HOCTH ¥ HE TTOKA3aJI MOJTHOTHI.

HeynosnerBopurensHo

€CJIn CTYACHTOM HC BBIINOJHCHBI YCJIOBHA, MNPCANOJararolmme OICHKY]
((yI[OBJ'IeTBopI/ITGJ'II)HO».

3auTeHo

BricTaBisercs IIpru COOTBETCTBUM ITapaMETpaM 9K3aMCHAIIMOHHON ITKaJIbI
Ha YPOBHAX «OTJIHMYHO», «XOPOILIO>»,
«KYOOBJICTBOPUTCIILHO.

He 3aureno

BricTaBnsercss mpu COOTBETCTBUM MapaMeTpaM 3K3aMEHAIIMOHHOW HIKaJbI
Ha YPOBHE «HEYIOBJICTBOPUTEIHLHO.

Paznen 9 «luddepenunanbubie ypaBHeHUD)

THUITOBBIE 3AJIAHWS J1J11 ITPOBEJIEHU S [IPOMEXYTOYHOM ATTECTAILN:

2.1. 3auer
munogule sonpocwl k 3auemy (IIpunosiceruel6)

a)
0)

N

2

Kpumepuu oyerueanus

HpI/I OLICHKC 3HaHWH Ha 3a4YeTe YUUTBIBACTCA:

YpoBeHb cPOPMUPOBAHHOCTH KOMIETEHLIUH.
YpoBeHb YCBOEHHUSI TEOPETUUYECKUX IMOJIOKEHUN TUCUUIUIMHBI, TPaBUIBHOCTH (HOPMYIH-
POBKHM OCHOBHBIX IIOHATHHA U 3aKOHOMEPHOCTEM.

YpoBeHb 3HaHMS (PAKTUYECKOTO MaTepHaja B 00beMe IPOrpaMMBl.

Jloruka, CTpyKTypa ¥ rpaMOTHOCTB U3J10KEHHUS BOIIPOCA.
YMeHue cBa3aTh TEOPHUIO C IPAKTUKOM.

VYMenue nenartb 0000IEHNS, BRIBOJEL.

Ne

n/n

Onenka

Kpurepun onenkn

1

OTIIMYHO

OTBeThl Ha [10CTaBJIEHHBIE BOIIPOCH] U3J1aratoTCsl JIOTUUHO, TI0CIIEA0BaTEb-
HO U HE TPeOYIOT JONOIHUTENbHBIX ossicHeHu . [1oaHo packpeiBatoTCst
MPUYHHHO-CIICICTBEHHBIE CBSI3U MEX]Ly SIBJICHUSIMH U cOOBITHsIMU. JlenatoT-
cs1 000CHOBaHHBIC BBIBOJIBL. JIeMOHCTPUPYIOTCS TITyOOKKE 3HAHHS 0a30BbIX
HOPMAaTUBHO-TIPaBOBHIX akTOB. CoOJII01al0TCsl HOPMBI JINTEPATYPHOH PEyH.

Xoporo

OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI M3JIaral0TCs CUCTEMAaTU3NPOBAHO U
roce0BaTeNbHO. bazoBrle HOPMAaTHBHO-TIPABOBbIE AKTHI HCIIONB3YIOTCS,
HO B HEJIOCTaTOYHOM oObeMme. Marepuai usjaraercsi yBepeHHO. PacKpbIThl
MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXTy SIBJICHUSIMH U cOOBITUSIME. J{eMOH-
CTpUpYETCsl YMEHHE aHAIU3UPOBaTh MaTEpHall, OHAKO HE BCE BBIBOJBI HO-
CST apryMEHTHPOBAHHBIN U J0Ka3aTeNbHbIi Xapakrep. CoOmoaaoTes
HOPMBI JTUTEPATYPHOH pEYH.
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Y 10BII€TBOPUTEIIHHO

JomyckaroTcst HapylIeHUs B TOCIEA0BATEIbHOCTH U3I0XKeHus. Imerotces
YIIOMUHAHHS 00 OTIEIBHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
MOJIHO PACKPBIBAIOTCS NPUYUHHO-CICACTBEHHBIC CBSI3U MEXY SBJICHUSIMU
U COOBITUSAMU. [[eMOHCTPHUPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOTIPOCA, C
TPYAOM PEUIaroTCsl KOHKPETHBIE 3a1a4ui. VIMEIOTCs 3aTpyIHEHUS C BBIBO-
Jamu. JIomycKarTcsl HapyLEHUs HOPM JIMTEPAaTypHOH pedn.

HeynosnersopurensHo

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

3auteHo

BricraBnsercs IIpHU COOTBCTCTBUU ITapaME€TpamM 3K3aMeHaHHOHHOI>'I
IIKAaJIbl Ha YPOBHAX «OTIUYHO», «XOPOIIO»,
«YyHOOBJICTBOPUTCIILHOY.

He 3aureno

BricraBnsercs IIpHU COOTBETCTBUU IIapaMeTpam BKSaMeHaHHOHHOfI
IIKaJIbl HA YPOBHC «HCYJOBJICTBOPUTCIILHO.

a)

TUIIOBBIE 3AJAHUA IJIS1 TPOBEJEHN S TEKYIHEI'O KOHTPOJIA:
2.2. KontpoJbHasi padora

0) Kpumepuu oyeHUuBaHus

munosvie 3a0anusi Ot KOHMpoabHou padomot Ned (TpunoxcenuelT)

Brmonnsercs B nmucekMenHo# popme. [Ipu onerke paboThl CTYACHTA YYUTHIBACTCS:

1. IlpaBuibHOE pemieHue 3a1au.

2. CaMOCTOSITETBHOCTD CY)KJICHHUI, TBOPUECKHUI MTOIX0M, HAYYHOE 0OOCHOBAHHE PACKPBIBAEMOI
pOOJIEMBI.

3. Haymume B KOHIIE pabOTHI TIOJHOTO CITUCKA JTUTEPATYPHI.

Ne Ouenka Kpurepum oueHku
n/n
1. | 3aureno BeinonneHo npaBuibHO He MeHee 50% 3amaHuid, paboTa BBITOJHEHA IO
CTaH/IAPTHOM MJIM CAaMOCTOSITEIIFHO pa3padOTaHHOW METOIMKE, B OCBEIICHUH
BOIIPOCOB HE COJEPKUTCS IPyOBIX OMIMOOK, 110 X0y PEIICHHUS C/IEIaHbI ap-
TYMCEHTHPOBAHHBIC BLIBOJIbI, CaMOCTOATCIILHO BBIINIOJHCHA Fpa(I)I/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 U T.I., @ TAKKE BBHITIOJIHEHA HE CaMo-
CTOSITEIJIHO.
2.3. Tect
@)  munogou komniekm saoanutl 0 mecmos (Ipunosxcenuel8)
0) Kpumepuu oyeHUBaHuUs

HpI/I OLICHKE 3HAHMI OLICHMBAHUS TECTOB YUUTBIBACTCA:

1. VYpoBeHb cpopMUPOBAHHOCTH KOMIETEHIIUHA.
2. YpoBeHb YCBOEHHS TEOPETHUECKHUX IMOJOKEHHH TUCIMILUIMHBI, NMPaBUIBHOCTH (popmynu-
POBKHM OCHOBHBIX OHATHUN 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. Ymenue nenarb 0000LIEHUS, BHIBOJIBL.

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, PEIOIAraronixe CBOOOHBIN 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 BOITPOCHI, HAa KOTOPBIC CTYJCHT JOJDKEH AaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MPE/IOararoliiue CBoOOOIHbIH OTBET, CTYACHT JaJl Mpa-
BWJIBHBIA OTBET, HO JIOMYCTHJ HE3HAYUTEIbHBIC ONIMOKN U HE TOKa3al He-
00XOIMMOM MOJIHOTEI.

Y 10BIETBOPUTENBHO

€CIIH BBIIIOJTHEHBI CIIEAYIOLINE YCIOBUS:
- JlaHbI MpaBUWIbHbIE OTBETHl HEe MeHee ueM Ha 50% BONpPOCOB TecTa, MCH
KJTF0Yast BOIIPOCHI, HA KOTOPBIE CTYACHT JIOJDKEH JaTh CBOOOIHBIN OTBET;

- Ha BCE BOINPOCHI, MPENoaraone cBOOOAHbIN OTBET, CTYJEHT JAal He-
HpOTHBOpC‘II/IBbeI OTBET, WIX IIPU OTBCTC AOMYCTHUII 3HAYUTCIbHBIC HECTOY-
HOCTH M HE TIOKA3aJI IIOJTHOTEHI.

HeynonerBopurenbHo

€CIM CTYICHTOM HE BBIIOJHEHbl YCIOBUS, MPEANONArarlie OLCHKY|
«Y IOBJIETBOPUTEIIHLHOY.

3auTteHo

BricTaBnsercs IIpu COOTBETCTBUU ITapaMETpaM 9K3aMCHAIIMOHHOM IIIKaJIbI
Ha YPOBHAX «OTJIHMYHO», «XOPOILIO>»,
«KYAOBJICTBOPUTCIILHOY.

He 3aureno

BricTaBnsiercs mpu COOTBETCTBUM IMapaMeTpaM >K3aMEHALIMOHHOM IIKaJIbI
Ha YPOBHE «HEYAOBJIETBOPUTEIHHOM.

Pa3zpen 10 «Paab»

Paznen 11 «Teopusi BeposiTHOCTEH. JJIeMEeHThl MATEMATHYECKON CTATHCTHKID)

THUTIOBBIE 3AJIAHUA J1J151 ITPOBEJJEHM A [TPOMEXYTOUYHOM ATTECTALIMU:
2.1. Dxk3amen

a)
0)

Kpumepuu oyerHueanus

munogule sonpocwl k sxzameny (Ipunosicenuel9)

[Ipu oueHKe 3HAHUI HA YK3aMEHE YUYUTHIBACTCS:

1. VYpoBeHs chopMUPOBAHHOCTH KOMIIETEHIIHH.

N

YPOBCHB YCBOCHHUS TCOPECTUUCCKUX MOJIOKEHU I JAUCHUIIIMHBI, ITPABUIIBHOCTD (I)OpMy.]'II/I—

POBKM OCHOBHBIX MOHSTHHA U 3aKOHOMEPHOCTEM.

o 0k ow

YpoBeHb 3HaHMS PAKTUIECKOTO MaTepHala B 00beMe IPOrpaMMBL.
Jloruka, CTpyKTypa B TpaMOTHOCTh U3JI0XKEHHUS BOIIPOCA.

YMeHue cBA3aTh TEOPHUIO C TIPAKTUKOM.

YMenue nenats 0000IIEHNS, BRIBOJEL.

Ne
n/n

Ouenka

Kpurepun onenkn

1.

OTJIIMYHO

OTBeTHI HAa MOCTABIICHHEIC BOIIPOCHI U3JIArar0TCsA JIOTUYHO, MOCICA0BATCIIb
HO M HC TpC6YIOT JOITIOJTHUTCIIbHBIX nosicieruii. [lomHo PACKPLIBAKOTCS]
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MIPUYUHHO-CIICJICTBCHHBIC CBSI3U MEX/Ty SBICHUSAMH U COOBITUSAMHU. [lenaroT-
cs1 000CHOBaHHBIC BBIBOJBI. JIeMOHCTpHUPYIOTCS TITyOOKHE 3HAHUS 0a30BBIX
HOPMAaTHUBHO-TIPABOBBIX akTOB. COOIIOA0TCSI HOPMBI TUTEPATYPHON pEUH.

2. | Xoporio

OTBeThl Ha TMOCTABICHHBIE BOIMPOCHl M3JIAral0TCsl CUCTEMATU3UPOBAHO U
MTOCIIeZI0BaTENbHO. ba3oBbie HOPMATHBHO-TIPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJIOCTAaTOYHOM o0Bheme. MaTepuran u3naraercs yBepeHHO. PacKpbIThl
MIPUYUHHO-CIICJICTBCHHBIC CBSI3U MEX/Ty SBJICHUSAMU U COOBITHAMH. JleMOH-
CTpPUPYETCS YMEHHUE aHAIM3UPOBATH MaTepUall, OJHAKO HE BCE BHIBOJBI HO-
CAT apryMEHTHPOBAHHBIM W JOKa3aTeNbHBIN xapakrep. CobOmomaroTcs
HOPMBI JJUTEPATYPHOH peuu.

3. | YI0oBIETBOPUTEIHHO

HomyckaroTcsi HapyIIeHHUs] B MOCJIEI0BATEIRHOCTH M3NoKeHus. MMeroTcs
YHOMUHAHUS 00 OTJENbHBIX 0a30BBIX HOPMATHBHO-TIPABOBBIX akTax. He-
TIOJTHO PACKPBIBAIOTCS MMPUYNHHO-CICICTBEHHBIE CBSI3M MEXIY SBICHUSMHU
U COOBITHUSAMU. J[eMOHCTPHPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOIPOCA, C
TPYJIOM PEIIAlOTCs KOHKPETHBIC 3amaun. MMeroTcs 3aTpyJHEHUs. C BBIBO-
Jamu. JlomyckarTcsl HapyleHHs HOPM JIMTEPATYPHOU PEUH.

4. | HeynoBneTBOpUTEIHHO

Marepuan u3naraeTcs HEMOC/IeA0BaTElIbHO, COMBUMBO, HE IPEIACTABIET
ONPEIEICHHON CUCTEMBI 3HAHUH 0 AucuuIuiMHe. He packpblBaroTcs mpu-
YHHHO-CJIC/ICTBEHHBIC CBSI3M MEXAY SIBICHUSIMU U coObITHsiMH. He mpoBo-
IUTCs aHanu3. BeIBOBI OTCYTCTBYIOT. OTBETHI Ha AOMOJHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HapyILICHMsI HOPM JINTEPATYpHOU pe-
4.

TUITOBBIE 3ATAHUA UL ITPOBEJEHW A TEKYIHEI'O KOHTPOJIA:

2.2. KoutpoabHas padora

@)  munogvle 3a0anust OJisi KOHMPOIbHOU pabomuvl Ne5(Ne6) (IIpunoscenue?0)

6) Kpumepuu oyeHuBaHus

Brinonusercs B nuceMeHHoi popme. [Ipu onienke paboThl CTYAEHTA YUUTHIBACTCA:
1. IlpaBuibHOe pelieHue 3aaay.
2. CaMOCTOATENBHOCTb CYKJIEHUN, TBOPUECKHUM 1TOIX0/, HAy4YHOE 0OOCHOBAaHHE PACKPBIBAEMOI

po0OJIEMBI.

3. Hanuuue B KoHIIe paOOTHI MOJHOTO CHHMCKA JTUTEPATYPHI.

Ne Ouenka

Kpurepun onenkn

1. | 3aureHo

Brimonneno npasunbHO He MeHee 50% 3amaHuii, paboTa BBINOJIHEHA IIO
CTaHIAPTHOM WM CaMOCTOSITENILHO pa3pabOoTaHHON METOMKE, B OCBELICHUH
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, [0 X0y PEUICHHUs CeTaHbl ap-
TYMEHTUPOBAHHBIE BBIBOJIBI, CAMOCTOSTENBLHO BBINOJIHEHA Tpaduyeckas
4acTh pabOTHI

2. | He 3aureno

CryneHT He crpaBuics C 3ajaHueM (BBINOJIHEHO MpaBUIbHO MeHee 50%
3aJlaHusl BapUaHTa), HE PACKPBITO OCHOBHOE COJACp)KaHHE BOIPOCOB, UME-
I0TCS TpyOBble OIMOKN B OCBEILICHUH BOIPOCA, B PEIICHUH 33]1a4, B BBIIIOJI-
HEHUH rpaUyecKoi 4acTu 3aJaHus U T.J., @ TAKKE BBHIIIOJIHEHA HE CaMo-
CTOSITEJIBHO.

3. Meroanyeckne MaTepuabl, ONpeaeJsilOIMe NMPOUeAypbl OLCHUBAHUS 3HAHMM,
YMEHHIl, HABbIKOB, XapaKTEePHU3YIOIIHX ITaNbl (POPMHPOBAHUA KOMIIETCHIH I

[Tockonbky ydeOHasi TUCIUILIMHA IPU3BaHa (OPMHUPOBATH HECKOJIBKO JECKPUITOPOB
KOMIIETEHIIUH, TpoLeAypa OLIECHUBAHUS peaIn3yeTcs MO3TaIHO:
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1-i 3Tan: oneHUBaHUE YPOBHS TOCTHKEHUS KaKIOr0 U3 3aIUIAHUPOBAHHBIX PE3YJIbTaTOB
00y4YeHMsI — JECKPUNITOPOB (3HAHUM, YMEHUH, BIaJJEeHUI) B COOTBETCTBUU CO LIKATaMHU U KpUTe-
pusimMu, ycraHoBieHHbIMU MaTpuueid komnereHuuid OOII (npunoxenue k OOII). DkcnepTHOi
OLIEHKE IpenojaBaress MoAIeaT YpOBHH c(hOPMUPOBAHHOCTH OTIEIIBHBIX JIECKPUIITOPOB, AJIS
OLICHMBAHMsI KOTOPBIX IpeIHAa3HAueHa JIaHHasl OLICHOYHAsl MPOLEelypa TEKYLIEro KOHTPOJIS WU
IPOMEKYTOUHON aTTeCTAl[MM COIJIACHO MATpHIle COOTBETCTBUS OLICHOYHBIX CPEICTB pe3yibTa-
TaM 00y4YeHus 10 JUCLUILIMHE.

2-3Tal: MHTErpajbHas OLEHKA JOCTUXKEHUs O0y4aroIMMCs 3allJJaHUPOBAHHBIX PE3yJib-
TaTOB OOYYEHUS [0 UTOTAaM OTJIENbHBIX BUJOB TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTecTa-
1.

XapakTepucTHKA MPOIEeIyP TeKYIIero KOHTPOJISA H MPOMEKYTOYHOI aTTeCTAllNH 10

AMCUMILIMHE
[epuognuHOCTH U
Crnioco0 y4yeTa uHAUBUTY-
Haumenoanwue orie- croco0 mpoBenie- | Buasl BeTaBIsieMbIX N
Ne QIIBHBIX JOCTIKEHHN 00Y-
HOYHOTO CPEJICTBA HUS IPOLELYPBI OIIGHOK
YAROIUXCS
OLICHMBAHUS
Pa3 B cemectp
COTJIACHO y4e0- .
( i [o marnbampHON
HOMY IUTaHy), IO BenomocTts, 3aueTHast
1. DK3aMeH (3a4er) mkane (3adre-
OKOHYaHUH U3Y- KHWKKa, TOPTHOIIHO
HO/HE3a4TEHO)
YCHUS TUCIHITIH-
HBI
CucremMaTuuecku
. KypHan ycneBaeMocTH
Ha 3aHATHIX ()1 TTo marubapHOI
. N npernojaasatens (11 o4-
OYHOMH (HOPMBI mIkane (s OYHOU 9
HOW (hOpMBI 00y4eHNS);
o0y4eHus); (dopMbI 00yUeHMST);
2. KonTponbHas pabora TeTpanp U BEITIOTHEHUS
ITo mepe BBITION- | 3a4TEeHO/HE3AUTEHO
. KOHTPOJIBHBIX paboT (Iis
HeHUs (Ui 3a09- | (11 3a09HO# op- N
. 32049HOU (hopMbI 00yUe-
HOM (opMBI 00Y- MBI O0Y4EHUSI)
HUSA)
YEeHHS)
[o marnbamsHON
CucremaTnyecku ’Kypnan ycrieBaemocTu
Tect nikane (3a4re-
HAa 3aHATHIX npernoaBares
HO/HE3a4TEHO)

YI[OBJ'IGTBOPI/ITGJIBHaﬂ OLCHKA MO AWCHHUILIMHE, MOXKCT BBICTABJIATHCA U IMPU HEMOJIHOHI
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI B XOJI€¢ OCBOCHUS OT/IETbHON yUeOHON JUCIHUILTUHBI, €CIIH UX
dbopMHupoOBaHKE TIPEAINOIaraeTcs MpoJoJKUTh Ha O0sIee O3JHUX 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(3nams)

Matpuusl. CBoiicTBa MaTpHII.
Onpenenurenu I, 111 u Beictiux nmopsiakoB. CBOMCTBA ONPEICTUTEICH.
OO6parnas maTpuia.
[IpaBuio Kpamepa.
JIvHeiHas 3aBUCUMOCTb U HE3aBHCUMOCTb BEKTOPOB.
Panr maTtpuis!.
CucreMbl TMHENHBIX ypaBHEHUN. KpuTepuu COBMECTHOCTHM M HECOBMECTHOCTH, OIpEIE-
JIEHHOCTH M HEOIPEAEIIEHHOCTH.
BekTopHOE N-MepHOE IPOCTPAHCTBO BEKTOPOB.
[lepexoa Kk HOBOM cHUCTEME KOOPJMHAT.
CoOcTBeHHBIC 3HAUYEHUSI U COOCTBEHHBIE BEKTOPHI MATPUIIbl. XapaKTEPUCTHUECKOE YpaB-
HEHUE.
Martpuua auHeiHoro npeoOpa3zoBaHus B HOBOM 0asuce. Jlnaronanu3anus MaTpHIL.
CkanspHoe mpousBeieHrne BeKTopoB. [Ipoekius BekTopa Ha ocb. PaboTta cuibl.
BekropHoe npousseieHre BEKTOPOB. MOMEHT CHIIBL.
CMmenaHHOe TPOU3BEIEHUE BEKTOPOB.
JlexapToBbI IPSIMOYTOJIbHBIE KOOPAUHATHI.
[enenue orpezka B JaHHOM OTHOIICHHH.
[Mpsmas s, YTII0BOH K03 (DUITUEHT TPSIMOIA.
[Ipsimas, 3a1aHHast IBYMsI TOUKAMH.
Hopmanbnoe ypaBHeHue. PaccTosiHue TOYKH OT MPSAMOIA.
[lepecedyenue nByx NpsIMbIX.
OKpy>KHOCTb.
Dnmic.
['unepOona.
[Tapa6omna.
[TpeoOpa3zoBaHne ypaBHEHUS JIMHUU BTOPOTO MOPsiIKa K KAHOHUYECKOMY BUTY.
[TonsipHast cucrema KOOpAUHAT.
ITmockocts. Ee ypaBHeHue.
IIpsimas nuHUS.
Coepa.
[MunuHaprYECcKHE TOBEPXHOCTH.
IToBepXHOCTH BpalEHUS.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
KomrmiekcHbie uncia u 1edcTBUs HaJl HUMH B alireOpanyeckon hopme.
ConpspkeHHbIe unciia. ['eomeTpudeckasl HHTEpIpeTanusl.
Tpuronomerpuueckas ¥ nokasareybHas (opMa KOMIUIEKCHOTO YHCIA.
®opmyna Junepa. M3Bieuenne KopHen N-0il CTENEHN.
Uucnosas nocinenoBaresibHOCTh. [Ipeaen 4nucinoBoil nociien0BaTeIbHOCTH.
[Tpenen ¢pynkuuu. 3ameyaTeabHble PEIETbI.
BeckoneuHo Manibie, 0SCKOHEUHO OOJIBIINE BEJTMYUHEBI, KX CBOMCTBA.
OKBHUBaJICHTHbIE (DYHKIIMH.
HenpepriBHOCTH GYHKIIMH B TOUKE, HA HHTEPBAJie U Ha OTPE3KeE.
Pa3pbiBel QyHKIIMY U X BUIBL.
IIpou3sBoaHas, ee CBOMCTBA.
['eomeTpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.
OcHoBHble npaBuia AuddeperurpoBanus. Tabauia NporU3BOIHBIX.
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46.
47.
48.
49.
50.

51.

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

[Tpon3BoIHBIE CIIOKHOM, OOpaTHOH, MapaMeTpUIeCcKOr (PYyHKITHIA.
Jlorapudpmudaeckoe nuddepeHnrpoBanme.
[Tpon3BoiHAs MOKA3aTEIBHO-CTEIICHHON ()YHKIIHUH.

Huddepennman GyHkium.

HpOI/ISBO[[HBIe BBICHIUX TIOPAAKOB 3JICMCHTAPHBIX, CIOXHBIX, MMAPpaAMCTPUUICCKUX W HCAB-

HbIX QyHkIui. Juddeperiuans BRICIIMX MOPSIIKOB.

®opmyna Teiinopa. Paznoxenne HEKOTOPHIX 3JeMEHTapHbBIX (GyHKIMK 1o ¢opmyre Teil-

Jopa.

MOHOTOHHOCTH (PYHKIHA. DKCTPEMYMBI.

Teopembr depma, Poss, Jlarpanxka.

IIpaBuno Jlonurans.

HccnenoBanue GyHKINNA ¢ TOMOIIBIO TIPOU3BOTHOM.
BekTopHas GyHKIMS CKAISIPHOTO apryMeHTa.
KpuBu3Ha riaockoi KpuBoi. DBOIOTA.

KpuBu3Ha NpoCTpaHCTBEHHOW KPUBOM.
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Tlpunooicenue 2

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

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

JlokaszaTth €€ COBMECTHOCTh M pemuTh AByMs criocobamu: 1) Merogom ["aycca; 2) cpeactBamu
MaTPUYHOTO UCUYHUCIICHUSI.
3aganue 2.

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

JlaHbl KOOPAMHATHI BEPITUHBI TUpaMuibl A1A2A43A44 . A1(2,2,2), A2(4,3,3), A3(4,5,4), A, (5,5,6).

Haiitu:1)uuny pedpa A142; 2)yron mexnay pedpamu A14; gy A1As; 3)yron mexnay pedpom A1
U rpanbio A142A43; 4)rnomanes rpanu A1A>Asz; 5)o0beM nupaMuisl; 6)ypaBHeHHE MpsiMont 414>
7)ypaBHeHue minockoctu A142A43; 8)ypaBHEHHE BBICOTHI, OMYIICHHONW U3 BEPIIMHBI A4 Ha TpaHb
A1A2A43. Cnenath 4epTex.
3apnanue 4.

JlaHbl ypaBHEHUS IByX MeIHMaH TpeyroibHuka X — 2y + 1 =0u 'y — 1 = 0 u onHa u3 ero
BepiinH A (1; 3). CoctaButh ypaBHEeHUs ero cTopoH. Crenarb 4epTex.
3ajiaHue 9.

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

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

TpeOyercs:1)MOCTPOUTH JTHHHIO IO TOYKAM, HAYMHAS OT ¢ = 0)10 ¢ = 2'7Z-I/I npuaaBas gD3Ha‘-le-
y )
T

HUS Yepe3 MPOMEXKYTOK O ; 2)HalTH ypaBHEHHE JNaHHON JTHHHM B JIEKAPTOBOH NPAMOYTONBHOI
cUCTeME KOOPJMHAT, Y KOTOPOM Hadajao COBMNAAAET C IOJIOCOM, a MOJOXKHUTENbHAs I0JIyOCh
abcruce — ¢ MOJISIpHON 0ChIO; 3)II0 YPaBHEHHUIO B IEKApTOBOM MPSIMOYTOJIHOM cucTeMe KOOpaAH-
HaT OIPENIEeINTh, KaKasi 3TO JIMHUS.

3ananue 7.
JlaHbl 1Ba TUHEHWHBIX MPE0Opa30BaAHUS:

1 / /
Xl/ =X2—6X3, X1 :7X1 -|-4X3 ,
/ Vi
X, =3X%,+7 Xy X, =4%, +9X; .
/ Vi
Xs =X+ Xo— X Xs =3X +X,

CpencTBaMu MaTpUYHOTO MCUMCIICHUS HAWTH TIPeoOpa3oBaHue, BhIPAKAIOIICE X”l, X”z, X//3
qepes X, X2, X3.
3amanue 8.
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Haiiti coOcTBeHHbBIE 3HaUCHUSI M COOCTBEHHBIE BEKTOPHI IMHEHHOTO MPeoO0pa3oBaHus, 3a-
JIAHHOTO B HEKOTOPOM 0asuce MaTpuiiei A.

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

3azanue 9.
Haiitu npenens! ¢pyHKIMH, HE TOIB3YACh paBUiIoM Jlonurans.

3 +1x*+5 . tg?5x
a)_lim 5 R B)_lim—=——;
x> (x — 3) (x + 2) =0 X
X 4 X+1
6) lim ) lim x+1
X4 X —5X+6 x| X—2 )
3aganue 10.

JlaHO KOMILIEKCHOE YHUCIIO Z = -10~/2 1 (5+i5). z. Tpebyercs 1) 3amucarh 4ucio Z B al-
re6pandeckoil 1 TPUrOHOMETPHUIECKON hopMax; 2) HallTH Bce KOPHHU ypaBHEHHs Wo+Z =0,

3amanue 11.

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

a) y = x/0L+x2)/(L-x);

1
0) y= ;
)Y tg?2x
B) Yy = arcsinv1-3x;
r) y — Xlnx;
1) ysinXx = cos(X—Y)
3amanue 12.
_dy d% " _
Haiitu i u o Tt 3aiaHHbIX GyHknumit: a) y = f (X); 6) X = ¢ (1), y = ¢ (1).
a)y=x’Inx; 6)x=t-sint; y=1-cost.
3ananue 13.

[Mpumensist popmyny Teitmopa ¢ ocrarounsiM wieHoM B Gopmysie Jlarpanxka k Gyrakipm f
(X) = €*, BeruncnuTh 3Havenue €° npu a = 0,75, ¢ TounocTso 10 0,001.

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

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

3ajganue 15.
[IpssMOYTONBHUK BIHCAH B 3JUIMIIC C OCAMU 2a U 2B. KakoBbI JOMKHBI OBITH CTOPOHBI Mpsi-

MOYTOJIbHUKA, YTOOBI €0 miomanab ObliTa HAMOOJIBIIICH?

3aganue 16.
UccnenoBats MeTomamu audGepeHInaaTbHOT0 HCUUCICHUS (YHKIHIO y=Ff(X)u
WCIIONTB3YS PE3yJbTAThl UCCIIEIOBAHMUS, IIOCTPOUTH TPaduK.
X2 +1 2x—x?
a) y=-7—6) y=e"".
X =1
3amanune 17.
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Haiitn ypaBHEeHuUs KacaTelbHOM, ypaBHEHHE HOPMAIBHOM TUIOCKOCTH JuHuK I = I (t) B TOU-

KE to.
- 2 - 2 - - . 72-
r(t) = 2sin“ti + 2cos“tj +sin 2tk; t, =7

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

0z 9z 0°7 0%z 0°z
FIX Y Z,——; ; ; =0
ox 9y gx? gy? Ox0p

0%z 02

z z
Zzln(X2+y2+2X+1) F:—2+—2.
0x oy
3amanme 19.

Jana ¢pyukuus Z = F (X; y) u aBe Touku A (Xo; Yo) u B (X1; y1). TpeOyercs: 1) BEIUUCIUTD
3Ha4YeHHe Z; B Touke B; 2) BeIYMCIUTE NpUOIMKEHHOE 3HaueHne Z; GpyHkuuu B Touke B, ncxo-
ISl 13 3HAYCHUS Zo (QYHKIMU B TOYKE A M 3aMEHUB MpHUpaIieHrne GyHKIUHU IPU Tepexo/ie OT TOU-
ke A k Touke B nmuddepennmanom; 3) olieHUTH B MPOLIEHTaX OTHOCUTEIBHYIO MOTPEIIHOCTh, M0-
YUaIONIYIOCs TIPU 3aMeHe MpupaiieHus QyHkiun ee auddepernnanom; 4) COCTaBUTh ypaBHEHHE
KacaTeJIbHOM MI0CKOCTH K oBepxHocTd Z = F (X; y) B Touke C (Xo; Yo; Zo)-

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

Hana ¢ynkims z = T (X; y), Touka A (Xo; Yo) 4 BEKTOP a (a1; a2). Haiitu: 1) grad z B Touke

A; 2) IpoM3BOAHYIO B TOYKE A 110 HAITPABJIECHUIO BEKTOpA 4 .
z=In(5x*+3y?); A(L1); a(3;2).

Bapuant 2

3aganue 1.
Jlana cuctema JIMHEMHBIX ypaBHEHUI

2X—-3y+z2-2=0
X+5y—-4z+5=0
4x+y-32+4=0

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

MaTPUYHOTO UCUHUCIICHUS.
3aanue 2.

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

JlaHbI KOOPAMHATHI BepUIHHBI upaMuibl A1A,A3zAq: A1(2,-1,1), A1(5,5,4), A3(3,2,-1), A4(4,1,3).
Haiitu:1)nuny pebpa A142; 2)yron mexny pedpamu A14; gy A1As; 3)yron mexay pedpom A1Ay
U TpaHbio A142A43; 4)rnomans rpanu A1A>Asz; 5)oobeM nupaMusl; 6)ypaBHeHHE MpsiMon 414>
7)ypaBHeHUE MIOCKOCTH A142A3; 8)ypaBHEHHE BBICOTHI, OMYLIEHHON U3 BEPLIMHBI A4 Ha TpaHb
A1A42A43. Cnenath 4epTex.
3ananue 4.

Hanbl croponsl TpeyroynbHuka: 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.
3ajaHue 3.
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Hamnncars ypaBHEHHE r€eOMETPUYECKOIO0 MECTa TOUYEK, PA3HOCTb PACCTOSHUM KaKI0M U3
KOTOPBIX OT To4ekK F1(-2;-2) u F2(2;2) paBua 4. [TocTpouTh JTHHHIO.

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

Tpebyercsi: 1)IOCTPONTH IMHHIO 110 TOYKaM, HaunHas oT ¥ = Oz[o ¢ =27y npunasas ¥ 3naue-
T

HHS 4epe3 MPOMEXKYTOK O ; 2)HaHTH ypaBHEHHE NAHHOI JTHHUM B AEKAPTOBOI HPSMOYTOIBHOMN
CUCTEME KOOpPJMHAT, Y KOTOPOW HAyajo COBIAAAET C IOJIOCOM, a IOJIOKUTEIbHAs I10JIYOCh
abcuuce — ¢ NOJSIPHON OChIO; 3)I10 yPaBHEHUIO B IEKAPTOBOU MPSMOYTOJIBHON CUCTEME KOOPIH-
HAT ONPEJEIUTh, KaKasi 3TO JIMHHUS.

3ajanue 7.
JlaHbl 1Ba TUHEHHBIX MpeoOpa3oBaHMUS:

/ 1l
X: :_3X1+6X3’ Xi :2X2/’
/ /i
X, :2Xl+7x3, X, :—2X1/+3X2/+2X3/,
/ I / / /.
Xs :_X2+3X3' Xs =4X1 Xz +5X3 J

CpencTBaMu MaTpUYHOTO MCYHCIICHUSI HAUTH TTPeoOpa3oBaHue, BRIPAKAIOIICES X", X, Xy
qepes Xi, X2, Xa.
3ajganue 8.

Haiitn coOcTBeHHBIC 3HAUYCHHSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHusl, 3a-
JTAHHOTO B HEKOTOPOM 0asuce MaTpuien A.

5 6
A=]-10
1 2 -1

3amanue 9.
Haiitu npenens! pyHkuuu, He MOIB3YSICh npaBuiomM Jlomuras.

o 8x*+2x° -1 . X-tg3x
lim : B)_lim——;
a)_ X—>+00 (X —B)Z(X + 2)2 x—0 3tg43X
/ 2 . 1
6) Iimﬁ' r) |X|Lr(1)(1_3x)x;

x-0 00S X — COS° X

3apanue 10.
Jano komriekcHoe unciio Z = 3/ (3 V3 + i3). Tpebyercst 1) 3amucath 4uCiao Z B anreo-
panvecKoi U TpUroHoMeTpudeckon popmax; 2) HalTH Bce KOPHU YpPaBHEHUS w+z =0.

3aganue 11.

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

a) ¥ = (3+6x)/v3—4x+5%%;
0) Yy =SinX— XCOSX;
B) Y=X"InXx;
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—tgx .

ry=x-;

0 (1)-weel})

3amanue 12.
2
Haiitu d_y u 5 z/ 1t 3aiaHHbIX GyHknuit: a) y = f(X); 6) X = ¢ (1), y = ¢ (1).
X X
a) y =Xxarctg x; 6)x:e2t; y =cost.

3ajnanue 13.

[pumensis Gpopmyny Teitnopa ¢ ocraTroyHbiM wieHOM B opmysie Jlarpamxa k ¢pyHkuuu f
(X) = €*, BeruncuTh 3navenue €° npu a = 0,63, ¢ TounocTsio 10 0,001.
3amanue 14.

Haiitn HanOonbiliee 1 HauMeHblnee 3HaueHus pynkuuu y = f (X) Ha otpeske [a; B].

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

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

3amanue 16.
HccnenoBate Metonamu auddepeHnnanbHOro MCYUCICHUS (PYHKITUIO y=f(X)u
UCIIOJIB3YSl PE3yJIbTaThl UCCIIE0BAHMS, IIOCTPOUTH TPapUK.
a) y=x2/(x-1); 6) y=x*-2Inx.
3ananue 17.

Haiitu ypaBHEHHUs KacaTelbHOMN, ypaBHEHHE HOPMAIbHOM TIOCKOCTH JinHKH I = I (t) B TOU-
K€ to.

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

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

0z 0z 0%z 0%z 0%z
FIX Y Z——; ; ; =0
0X 0y ox2 dyz 0x0y

2,0°2_, . 0%2 0%

z=eY; F=x
ox? 0xQy oy 2

3ananue 19.

Jana pyukuus Z = F (X; y) u a8e Touku A (Xo; Yo) 4 B (X1; y1). Tpebyercs: 1) BBIYUCTUTD
3HAYEHHME Z1 B TOUKe B; 2) BBIYHCINTD MPHOIIKEHHOE 3HAYCHNE Z1 QYHKIMK B Touke B, nexo-
Il U3 3HaU€HUs Zo QYHKIMU B TOUKE A U 3aMEHMB NpupalleHue GyHKIUHU MpU Nepexoie oT TOY-
ke A x Touke B nuddepennunanom; 3) oeHUTh B MPOLEHTAX OTHOCUTEIbHYIO IOIPEIIHOCTD, I10-
yUalolLyIocs IPU 3aMeHe npupaiieHus GyHkuuu ee nuddepennuanom; 4) CocTaBUTh ypaBHEHHE
KacaTeJIbHOM IIOCKOCTH K HOBC})XHOCTI/I Z=F (X;y) B touke C (Xo; Yo; Zo)-

Z=x -y +6x +3y; A(2;3); B(2,02;2,97).
3ananue 20.

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

A; 2) mpou3BOJIHYIO B TOUKE A 10 HANpaBICHHUIO BEKTOpa a.
z=In(6x*+4y?); AL 1); a(2;-1).
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Ipunoosicenue 3

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

1. Matpuua — 3to
OTBeTHI:

l.mpssmMoyrosbHas Tabnuna 4uce, 3aKII0UYeHHas B BEPTUKAIbHBIC CKOOKH — |ajj|, comepika-
11asi m CTPOK U N CTOJIOIIOB;

2. NPSAMOYT0JIbHAsI TA0JHIIA YK Cel, 3aKJIIYeHHasi B CKOOKH BuiA || @i ||.im60 [aji], co-
JAeprkaniasi HEKOTOPoe YHCJI0 M CTPOKHU U N CTOJI010B;

3. mpsMOYToJibHas TaOJIMIAa YUCEN, COAepIKamiasi n CTPOK U N CTOJIOIOB, 3aKJIFOUCHHBIX B
BEPTUKAJIbHBIC CKOOKH |ajj| M paBHas HEKOTOPOMY YHCITY ITOCIIE BBIYUCIICHHUSI.
2. Matpuua pazmepa 1 xm Ha3bIBACTCH ................ MaTpHLei - cToJ01oM
3. Marpuna pa3mepa Nx1 Ha3bIBaeTcsy ................ MaTpHULel - CTPOKO
4. Ecnu B MaTpHIle YUCIIO CTPOK M YUCIIO CTOJIOLIOB COBIAIACT, OHA HA3bIBAETCS ... 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
6.0 1 2 0 1
. IlepeMHOXUTH MATPUIIBI 01 2
3
01 1 01
Oteersr: 1) |1 3[,2)|0 1 2(,3) 27 4[1 2 Oj
' ' =5 9)* 0 1 2)
2 3 3 0 2
1 2 3 4 3 3 -4 -3
2 3 1 2 0 6 1 1
7. Janbl MaTpuubl A = 1 1 1 1 uB= 5 4 2 1 HAaWTH JIEMEHT C 3 MaT-
1 0 -2 -6 2 3 3 2

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

8. Haitrn E" , rae E — equHUYHAs MaTpUlia JJr000ro nopsaka.
Oteer: ) E; 2)1; 3)n-1; 4)0; 5n- E.
9. Onpenenurens- 3T0
OTBeTHI:

l.mpssMoyrosbHas TabiMIa Y¥cel, 3aKIIOUeHHas B BEPTUKAJIbHBIE CKOOKU — [ajj|, comepixa-
asi m CTPOK U N CTOJIOIOB;

2. mpsMoyrosbHas TabJIHLA YHCel, 3aKITI0OYeHHas B CKOOKH Buaa ||ajj||, 100 [ajj], mubo (aj)
coJiepKamiasi HBKOTOPOE YUCIIO M CTPOKH U N CTOJIOIIOB;

3. IpSIMOYToJibHAsl TAa0JMIAa YHCeJ, COePKAIAs N CTPOK U N CTOJ0LOB, 3aKJIIOYEH-
HbIX B BEPTHKAJbHbIE CKOOKH |aji| 1 pABHASI HEKOTOPOMY YHCJIY M0CJIe BHIYHCIEHHUS.

ail a12
a‘21 a22

10. Omnpenenutens L J BBIUHCIISIETCS.

1. ajja12— ax1az;
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2. 41181 — A1282;
3. apidzp + axa;
4. 81182 — 81812,

a+b b
c+d d|

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

12. Onpenenurenb MaTpullbl A paBeH 7. KakoMy 3HaY€HHIO paBeH OMPEAEIUTENb TPAHCIIOHUPO-
BaHHOM MaTpuIpl A'?

Otser: 1) 7; 2) 17; 3) 7% 4) 7Y% 5) 1.

13. Onpenenurens 0OpaTHON MaTPHIIBI At paBeH 3. Kakomy 3Ha4€HUIO paBEH ONpPEICTUTENb
MaTpuisl A?
Otser: 1) 9; 2)1/9; 3)3; 4) 1/3; 5) 1.

14. Munopom Mii 1ro60ro 351eMeHTa 8ji MaTpULIbI N-TO MOPSIJIKa Ha3bIBACTCS:
OTBETHI:

1. marpuna (n-1)-ro mopsaka, mosydaeMasi U3 3JIEMEHTOB MCXOTHON MAaTpHUIlbl TyTEM BbI-
YEPKUBAHUS CTPOKH U CTOJIOIA, HA IEPECEYEHUH KOTOPBIX HAXOAUTCS DIIEMEHT ajj;

2. onpeneaureab (n-1)-ro mopsjKa moJy4aeMblil M3 3JI€MEHTOB MCXOIHON MATPHIIbI
NVTEM BLIYEPKHBAHUA CTPOKHM M _CT0JI0IIA HA NepeceYeHHN KOTOPBLIX HAXOAMTCH 3JIEMEHT

8ji
3. onpenenuTenb HCXOIHOM MaTPUIIbl, YMHOXKEHHBIN HA DJIEMEHT aji.

2 3 4
15. B onpenenutene |Al= |5 —2 1| naiigure sHauenue MuHOpa My 1.
1 2 3

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

16. IIpu 3aMeHe BCEX CTPOK OMPEIEITHUTENS] COOTBETCTBYIONIUMH 110 HOMEPY CTOJIOIaMH, OIpe-
JICIINTEIb
OTBeTHI:

1. MEHSET 3HaK;

2. IPUHUMAET HOBOE YHCIIOBOE 3HAYEHUE;

3. He M3MEHNAET CBOEr0 YMCJI0BOI0 3HAYEHMSI.

17. Ecnu sneMeHThl JABYX CTOJONOB (CTPOK) ONPEACTUTENs MPOMOPIUOHATIBHBI, JTHOO paBHBI
JIPYT IPYTY, TO ONPEACIUTENh PaBEH
OTBETHI:

1.yIBOGHHOMY 3HAUEHUIO ONPEICIUTENS, MOTydaeMOMY TP BBIYCPKHBAHHH COOTBETCT-
BYIOIIMX CTOJOIIOB (CTPOK);

2. HYJI10;

3.cyMMe MPOU3BEACHUIA IEMEHTOB 3TUX CTOJOILIOB (CTPOK) HA UX anredpanyecKkue J0MoJI-
HCHMSL.

18. Marpuiia Ha3bIBa€TCA KBaIpaTHOM, €CIIN

OTBETHI:
1. Bce anemMeHTHI CTPOK (CTOIOIIOB) HE PaBHBI HYJIIO,
2. YHCIIO CTPOK HE PaBHO YHCIY CTOJIOIIOB;
3. 4YMCJI0 CTPOK PABHO YHCJIY CTOJIOIIOB.
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19. I[Ipu yMHOK€HUHU MaTpUIIbl HA YUCIIO
OTBeTHI:
1. Bce 3JieMeHThI MATPHUIILI YMHOKAIOTCS HA ITO YHUCJIO;
2. DIIEMEHTHI OJTHOTO M3 JIFOOBIX CTOJOIOB (CTPOK) YMHOXKAIOTCS HA 3TO YUCIIO.

20. IIpu yMHOXEHMH JBYX MaTpPHUIL JOJKHO COOIIOAATHCS YCIOBHE:

OTBeTHI:
1. yucno CTPOK MEepBO MATPUIIBI PAaBHO YHCIY CTOJIOIIOB BTOPOW MaTPHIIbI;
2. 4HUCIIO CTOJOLIOB MEPBOM MATPHIIBI PABHO YHUCITY CTOJIOLOB BTOPOW MaTpUIIb;
3. YHCJI0 CTOJI01OB NEePBOii MATPUIILI PABHO YMCJIY CTPOK BTOPOii MATPUIIBI.

21. Marpuna A" naspiBaercs 00paTHOW MO OTHOLICHMIO K KBAJIPaTHOW MaTpuUIle A, eCIi OHa
YIOBJIIETBOPSAET YCIOBUIO

OTBETHL:
1. AA'=1;
2. AA'=E. rie E — eMHAYHAS MATPHLAS
3. ATA=A;

22. BeraucauTh 0OpaTHYIO MaTpHIly K MaTpuile A ¥ yKa3aTh CyMMY BCEX DJIEMEHTOB 0OpaTHOM

W (12
MaTpulpl, rae A = .
PHIBL T4 4 9

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

23. Pemenue matpuyHoro ypaBuenus AX=B umeer Bu:

OTBETHI:
1. X=A' B:
2. X=BA?!:
3. Xx=A' B

24. PaHrom MaTpuIbl Ha3bIBAETCS
OtBeThI:
1. nmpowusBeneHue yucia CTPOK M Ha YUCIIO CTOJIOLOB n;
2. 4HMca0, paBHOE Hau00JIbIIEMY U3 MOPS/IKOB MUHOPOB JAHHOI MaTPUIbI.

111
25. Haiitu panr matpunet |0 1 2

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

2x+3y =15
26. Pemuth cucremy MetosioM Kpamepa, 1 B OTBETE yKazaTh CymMMy.
3X+5y =29

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

27. BekTopoM Ha3bIBaeTCA
OTBETHI:
1. HampaBiIeHHBIA OTPE30K IFOOOW KPUBOIl, y KOTOPOTO OTPAaHUYMBAIOIINE €ro TOYKU Oe-
pPYTCSl B ONPENICTICHHOM IMOPSAJIKE: TIEpBas TOUKAa — HAYAJIO0 BEKTOpPA, BTOpasi — KOHEI[ BEK-
TOpa;
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2. HANpPABJICHHBIH OTPE30K NPSIMOii, Y KOTOPOI0 OrPAHNYHBAIONINE €r0 TOYKH OepyT-
CA B ONIPCACJICHHOM MOPHAAKE: IEpBasg TOYKA — HAYAJ0 BCKTOPA, BTOPasgd — KOHCIL

BEKTOpA.

28. BeKTophl HAa3bIBAIOTCS KOJUTMHEAPHBIMH, €CITH OHU JIS)KAT
OTBETHI:
1. ToJIbKO HA OHOM MPSMOM;
2. TOJIbKO Ha MapajuIeIbHBIX MPSIMBIX;
3. Jam00 HA 0JHOIi MPSIMOM, JJH00 HA NAPAJLIEIbHBIX NPSAMbIX.
29. BekTopbl Ha3bIBAIOTCS KOMILJIAHAPHBIMH, €CJIH OHH JIEXKAT
OTBETHI:
1. TOJNBKO B OJHOM INIOCKOCTH;
2. TONBKO B MapalIeIbHBIX IIOCKOCTSX;
3. 100 B 0JIHOM IJIOCKOCTH, JIN00 B MAPAJLICILHBIX IIJIOCKOCTSX.

30. Cymmoii BekTopoB a u b, (a + b) HaseiBaeTcst BEKTOp, HAYIIUI
OTBeTHI:

1. u3 KoHIIa BekTOpa b B Havano Bekropa a;

2. M3 HAYAJ1a BEKTOPA & B KOHEI BeKTOpa b.

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

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

33. CKalsgpHBIM IIPOU3BEICHUEM BEKTOPOB a U b HaspIBaeTCs
OTBETHI:

1. uwucio, 0603HaqaeMoeia,b) Jm60%, paBHOE |a||b|sin(%);
2. BEKTOp OPTOrOHAIBHBIM K BEKTOPaM a u b, amHoi |a||b|c0s(§));

3. umcno %kos(%)), oGo3nauaemoe (a,b)_mboab .

34. Ecnu a oproronaies b, To ab paBHO

OTBETHL:
L. vmo;
2. [alp|.

35. BbIunciuTh cKalsipHOE MPOU3BEICHHE BEKTOPOB: 8 = (2 2 1), b= (2 3 1).
Otetsi: 1) 11,2) 4,3) 6,4)6.

36. BoIauc/IHTh KOCHHYC yriia Mexay Bektopamn d=(2 2 1), b=(0 2 1).
3 5 8 8

J30'TT 3 5T 26

OtBeTtsl: 1)

37.ECHH5=aXi+ay]+aZE, 5=bxi+by]+bzk, To ab paBHO

OTBETHI:
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1) abi+ab, j+abk,
2) ab, +ab, +ab,.

38. Paccrosaue mexy Toukamu Mi(X1,¥1,21) 1 M2(X2,Y2,22) onpenensiercs mo Gpopmyiie
OTBETHI:

1) M1M2H=|X2_X1|+|Y2_y1|+|22_21|f
2) MM, :\/(XZ_X1)2+(y2_y1)2+(Zz_z1)2

3) M1M2 =XX, +Y,¥, +2,Z,

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

1) BekTOp, 0003HAYACMBIIA lﬁbJ, KOMIUTAHAPHBIN ¢ BEKTOpamMu @ u D U [UIMHa ero paBHa
|a|-b|sinab ;

2) BeKTOp, 0003HAYAEMBIii [ﬁbJ, OPTOTOHAJIBHBIN K BEKTOpaM d u D , amiHa ero paBHa

|l b|cos p;

3) BeKTOp, 0003HAYAEMbIii [ﬁb , OPTOTOHAJIbHBIN K BeKTOpaM d u b , iuinHa ero papHa

|a-|b[sinab ;

4) ckansp, JyIMHA KOTOPOTO paBHA |§| ‘b‘ cosab u obo3navyaembiii b 6o (é, )

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

41.Ecrm @ =a,i + a, ]+ ak,b=bi+ byj7 +b,k , To BekTOpHOE TPOM3BENCHHE [36] paBHO
Otsersr:
1) ab, +ab, +ab,;
2) abi+ab,j+abk;

P K
a,|.
b

X y z
42. BplUMCIUTH BEKTOPHOE MPOU3BEICHUE 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 NPOU3BEICHHE BEKTOPOB M B OTBETE yKa3aTh CYMMY KOOPIHMHAT:
a=0 2 1),b=@1 0 3).
Otsetsr: 1) 2, 2) 4, 3) 6,4)0.

44. Bpluucauth 00bEeM NHpaMUAbl OOpPa30BAaHHOM  TpeMsl BEKTOpamH: a = (2 0 1),
b=@ 1 0),c=0 2 2).
Otsetsl: 1)2, 2)4, 3)5, 4) 1.

45. IIpu kaKoM 3Ha4eHUU MapaMeTpa M BEKTOpsl C, U C, NEPIECHIUKYISAPHbI?
a=1{,-2,3}, b={30,-1}, ¢ =2a+mb, ¢,=3b-17;
Otset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. Yron ¢ Mexny BEKTOpaMu a = xj + yJ + lez ub = XZT + yzi + ZZIZ omnpeaensercs u3 Gpop-
MYJIBL:
OTBeTHI:

1) cose =

XX, + VY, + 417,
I+ +zt G +ys 42,
2) Cosp=XX, + 1Y, +,Z, ;
XXo + Vi¥o + 4,2,

2 2 2 2 2 2
\/X1+Y1+Zl '\/X2+Y2+Zz

3) sinp=

47. CMeliaHHOE TIPOU3BEICHUE BEKTOPOB &,b,C ecTh
OTBETHI:

1) BekTOp, MOJy4aeMblii IPU YMHOKCHUH dHa D BEKTOPHO, U MOIYYUBILIHICS PE3YNIbTAT YM-
HOYXKaIOT CKAJISIPHO Ha C ;

2) cKAJAp, MOJVYAEMbIH IPH_YMHOKEHHH a ma b BEKTOPHO, M _IOJYYMBIIHICS BEKTOP

YMHOKAKOT CKAJISIPHO HA C ;

3) ckamsp, MOJMyYaeMblii NpPU YMHOXKEHHH @ Ha b BEKTOPHO, M MOJYYHMBIIMUCS BEKTOP
YMHOXXaIOT BEKTOPHO Ha C .

48. Haiiti nnmHy BekTopa a = 20i + 30JT —60k :
Ortser: 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,rae ii = Ai + Bj oproronajies npsimoii | ;

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

— - X = I-t
50. YpaBHEHUS IPSIMBIX X=X _ Y% 1) { ar (2)
| m y=y,+m-t

y=kx+b (3)
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HaspiBarorcs crieicTBEHHO:

Otser:

1) (1) — IMapamerpudeckum, (2) — KaHOHUYECKHM, (3) — ¢ YIIIOBBIM KO3(hPHIIUECHTOM;

2) (1) — kKaHOHUYEeCKHUM, (2) — MapaMeTPUYECKUM, (3) — ¢ VI/I0BbIM K03 duneHnToM;
3) (1) — ¢ yriioBsiM K03 punineHTOM, (2) — KaHOHUYECKHUM, (3) — MapaMeTPUICCKHM.

51. YpaBHeHus X_IXO _Y Yo _27% (1)

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

HaspiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — napameTpuyuecKoe ypaBHEHHE IPSIMOM B MPOCTPAHCTBE, (2) — KAHOHUYECKOE yPaBHCHHE

psIMO B IPOCTPAHCTBE, (3) — HANPABISAIONIUN BEKTOP MPSIMON;

2) (1) — kaHOHHYECKOE YpaBHEHHUE MPSAMOU B IIPOCTPAHCTRBE, (2) — mHapaMeTPUUECKOE YPaBHCHHE

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

3) (1) — kaHOHHMYeCcKOe YPABHEHHE NMPSIMO¥i B MPOCTPAHCTBE, (2) — NapaMeTpuyecKoe ypap-

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

52. Yron Mex1y npsMbIMU X=X _Y=h _ 274 X% Y=Y _I7%
Il ml nl |2 m2 n2

Omnpenensiercs U3 BbIPAKEHUSA:

Ortser:

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

L
\/I12+m12+n12 -\/I22+m22+n22

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

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

\/If+mf+nf -\/I22+m22+n§

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

U Bextop fi = Al + Bj + Ck (2)
HaspiBaroTcss COOTBETCTBEHHO:
OrtBer:

1) (1) — ypaBHEHHUE IPSIMOIA B POCTPAHCTBE, (2) — HAMPABIISIOIINI BEKTOP MPSIMOIA;
2) (1) - ypaBHEHHE TUIOCKOCTH B IIPOCTPAHCTBE, (2) — HAIIPABISAIOIMIA BEKTOP IMIOCKOCTH;
3) (1) — ypaBHeHHE IVIOCKOCTH B MPOCTPAHCTBE, (2) — HOPMAJBbHBIM BEKTOP MJIOCKOCTH.

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

OTIPENIEITISIETCS U3 BBIPAXKECHUS
OrtBerT:

A1A2 + BlBZ +C1C2

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

2) cosa =

AA +BB,+CC,

3) cosa =
\/Af +B +C’ \/A,f +B2+C?

55. Haiitu HOpManb K npsiMoit 2X + 3Y = 7 U KOOPJUHATHI CIIOKHUTb.
Otsersr: 1)5, 2) 4, 3) 6, 4)6.
56. HaliTu paccTosiHHE OT TOUKH A(2 0 2) 10 TIocKocTu 2X+2y+2+3=0.
Otsersr: 1) 2, 2) 3, 3) 1, 4)6.
2 2
57. Haiitu (hoKyCHOE pacCTOSIHHE AJUTUTICA )5(—2 + Z_Z =1.
Otsersr: 1)2,2)4,3)6,4) 3.
58. 3agaHo KOMIUIEKCHOE Yucio Z = X + 1y. BeiOepute npaBuiibHbIe 0TBETHI U1 Rez , Imz | |z],
€CJIU:

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

OrTBerT:

1)1, 4,9,

2) 3;5;8;

3)2;4,9;

4) 3;6;9;

5)3;5;7.

59. YMHOKEeHHE KOMIUIEKCHBIX YHCeN Z; HZ,; OCYIIECTBISIETCA 10 opmyrie:
OTBETHI:

l)_lz_dlz_:JiCDS( @, + @) Hisin(g, + @,));

2) |z4]|z2|(cos @y @, + ising, @, ),

3) |z4llz2| (sin( @y +9,) +icos( @y + @,)).

60. JleneHre KOMIUIEKCHBIX YUCEN Z4 HZ; OCYIIECTBISETCS MO GOpMYIIe :
OTBeTHI:

! Pr oy ;oo P
1) - (CDS% +1i sin %),
2) j,_' (cos (@, — ;) +1 sin(e; — @;));
3) :,; (sin(o, — @;) +icos (@, — @,));

F

-

Eg

4)

(sini +icos m“‘)_

o o]

61. Bo3penenue B cTeneHs N KOMILIEKCHOTo uucna Z = |z|(cos ¢ + i sin ¢)ocymecTsinsercs o
dopmyie:
OTBETHI:
1) |z|*(cos™p + isin™ @);
2) |z|*(cos @™ + i sing™);
3) lz|” (cns—mﬂnk +i sin—mﬂ"m);
(] (]

4) |z[*(cos(n - @) +isin(n-¢)).




62. M3BieueHust KOpHs N-0¥ CTETIEHU OCYIIECTBISETCS O (hopMyIie:
OTBeTHI:

1) Vi (cos
2) "Izl (sm a
3) lffm(cnsf + isinf) :

1) Izl (cos e +isinfe)

etk , .
+ isin
mn (5}

+2nk |p+2.1?k)

o+ 2k
£

+icos

63 . Haiitu npousBenenue komiiekcHbix yrcen (2 + 3i)(5 + 2i).
Oteers:1)4+19i, 2) 14+19i, 3) 11+11i, 4) 12+5i.

64. YuciioBol nociie10BaTeIbHOCTHIO Ha3bIBAIOT MHOKECTBO

OTBETHI:

1) 3aHyMEpOBAaHHBIX JCUCTBUTEIHHBIX YHCEI, PACIIONIOKCHHBIX B MOPSJIKE BO3PACTAHUS HX 10
a0COJIFOTHOM BeJIMYMHE;

2) 3aHyMEpPOBAHHBIX BEIICCTBCHHBIX YHUCEII, MOAYMHSIOMMUXCS 33JaHHONW ()YHKIIMOHATBHOU 3a-
BHCHUMOCTBIO X, = f(x);

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

camemMy or N < N.

65. Yncio @ Ha3hIBAETCS IPEAEIIOM MOCIEN0BATENBHOCTH {X,, }, €CIM IS BCIKOIO

OTBeTHI:

1) uncna 1, HaiiaéTes & 0 Takoe, YTO BHIONHAETCS HEPABEHCTBO | X, — al<e¢;

2) uncna 1, Haiinérea & — 0 Takoe, UTO BBIIOIHAETCS HEPABEHCTBO | X, — al> ¢ ;

3) & c 0 maiiaéres Ymeao iy = 1y (£) Takoe , YTO BBINOJIHSIETCS HEPABEHCTBO | ¥, — al<g

4) ¢ = 0 HaiiféTcs 9ucio Ny = Mg (£) Takoe , YTO BHIIOJHAETCS HEPABEHCTBO | X, — al> ¢ ;

66. Ecim lim, . x, =a, lim

y, =Db, 10

OTBETHI:
1) ]'im?‘! —*og [:x?‘!}r?‘!:]: a}r?‘! + bx?‘!’
g)_hmn —*og (In}rnj:_ﬂ’._b

3) lim,, . (x,¥,)= alim

1 —roo }rn + b hmn—}u: xn-

1 .

67. Ipenensr @) 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 Npeiesa; D) BTopoii 3aMeuaTeIbHbIIi Npe/ies; ¢) nepBblii
3aMeydaTe ] bHbI Npeje;
2) a) MepBbIi 3aMeuaTebHBIN TpeeT; D) mepBblit 3aMeuaTeNbHbIN TPEIEIT; C) BTOPOi
3aMevaTeNIbHbINA MPEee;
3) a) BTOpOI 3amMeuaTenbHbIN Tpeien; D) mepBblii 3aMeyaTesbHbIN MPEIe; ¢) MepBbIi
3amMevaTelbHbIN Mpees.

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

1) lim f(x)=b, rze |f(x)—b| < &
2) lim f(x) =b,ae b = f (a)
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3)lim f (x) =b, rue b onpenensiercst u3 onpenenenust npexnena f(X) B Touke x = a.
X—a

69. ®yukuus f(X) Ha3pIBaeTCS HENPEPHIBHOW B TOYKE X = a, €Ciu i Jioboro & > 0 Haiijgercs
o(&) > Orakoe, uTo JyIs
OTBeTHI:

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

2) |X — a| < 0(€)) cipaBeITUBO HEPABEHCTBO | f(x)—f (a)| >&;

§)_|X — a| < 0(&)_cupaBeLIMBO 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
ompeaeneHa, muoo f(a) = lim f (x), To Touka x = a Ha3bIBaeTCS
X—a

OTBETHI:

1) Toukoit pa3pbiBa MEPBOrO POJIA;
2) TOYKO# pa3pbiBa BTOPOTO POa;
3) yecTpaHMMOii TOYKOH pa3pbiBa.

71. Eciu B TOUKe X K rpaduky dpyukumu ¥ = f(x) mpoBejeHa KacaresbHasi, TO IIPOM3BOIHAS U
muddepenmanbHas GYHKIMA T€OMETPUUECKH UCTOIKOBBIBAETCS COOTBETCTBEHHO KaK

OTBeThI:

1) mpupaiieHre OpaMHATHI KacaTenbHO Ha[xg; Xy + Ax] u TaHrec yria HakIOHa KacaTenbHOI
K ocuJ, B TOUKE Xj;

2) TaHTeHC yryla HaKJIOHa KacaTelbHoi kK oc O, u npupaiienne GyHKIMU Ha [xg; %, + Ax]

3) TaHreHcC yrjia HaKJIOHA KAcaTelbHOIi K ocH . B TOUKE XM NMpUpalieHne OPJANHATHI Ka-

caTeJIbHOM Ha [xg; %, + Ax]

u
72. Eciu dynxmun U(X) uV(X) nuddepenuupyemsr, To (U - V)'n (E)IBH‘II/ICJ‘I}IIOTC}I COOTBETCT-

BEHHO 110 (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. Ecn ¢yukumsa ¥y = f(x) 3amana napamerpudecku, T.e. X = @(t) u ¥ =1 (t), rme t-
apamerp, TO
v'(x)Bbruncisercs o Gopmyne:

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

de(t)
di(t)’

74. Ipaunbno Jlonurans: ecnu  f(x) u g(x)HenpeprlBHbI ¥ auddepeHupyeMbl B HEKOTOPOT
IPOKOIOTOM okpecTHOCTH Touknx = C,g(x) #0ulim, - f(x) = 0lim,._ . g(x) =0, 10

OTBETHI:
fx) _ JMim fGx)
g(x) ~ lim g(x)’

. flx) .. ffany
2 tmc gy = 1 (go)

im. LE3 = hm 55

1) lim_ -

75. JlocTaTOuHBIM yca0oBUeM Bo3pacTanus Gpynxuus ¥ = f(x)nala; b) asnsercs
OTBETHI:

1) f'(x) < 0 B mo6oii Touke x € (a; b);

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

76. Benn dyskuus v = £(x) onpenenena Ha (a; b) u wis Beex x € (a; b)f''(C) = 0, 10 pynk-
st ¥ = f(x)na (a; b)

OTBETHL:

1) yObiBaer;

2) BO3pacraer;

3) BBINYKJIA;
4) BOrHyTa;

77. Mpsimasty = kx + bsprsieTcst HAKIOHHON acuMnTOTON Jutst QyHKumu ¥ = f(x),eciu

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

2) lim, S = pulim, . (f(x) — Jex) =k

78. Beranciuts nipezien  |jm Ax+2 .
x—4 3X - 3

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

. in
79. BeruucnuTh npezaen ||m m .
x—0 X

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

3 X“+1
. X +1
80. Beruncnute npezen ||m( 3 ] .
X

X—>0

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

81. Haiiti npon3BoaHYIO 11 QYHKIHK € .

Otsetsr: 1) €7°,2) €,3) —e™*,4) -¢”.

82. Haittu npoussoanyio mns gpynkmun 5x'° + e,

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

83. Haiitu npomssoanyio ¢pyakuun 5x* +sin(6x).
OtseTsl : 1)5%° + c0s(6x) ,2) 20x® + 6.cos(6x) ,3) 20x* + cos(6x) ,4) x> + 6c0s(6X) .

84. Haittu npousBoanyio Gpyskuuu X° + cos(3X).
Otsertsl: 1)3x° +5in(6x), 2) 3x* —3sin(3x), 3) 3x* +sin(6x), 4) 4x* +3sin(3X).

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

86. Haiitn npou3BoHyto ¢pyHKImu SiN(3X+ 2).
Otsetsl: 1)3sin(X), 2) 3sin(3x+2), 3) 3cos(3x+2), 4) -3cos(3x+2).

87. Haittu npomssoanyio st pyakmun € - (2x* +5)°.
Otsetsl: 1) 6e%-24x°(2x* +5)7, 2) 6e** - (2x* +5)° +e® - 24x*(2x* +5)%, 3) e™-24x°(2x* +5) ,
4) e . (2x* +5)° +e™ . 24x°(2x* +5) .

88. HaiiTu nepByto npou3BOJHYIO OT (YHKIMH U BBIUUCIUTH €€ 3HAYEHUE B TOUKE X = 4:
v=v1+42x

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

89. HaiiTu nepByto Npou3BOJHYIO OT (YHKIMH U BBIYUCIUTH €€ 3HAYCHHE B TOUKE X = 4:
¥ =3x— 6x

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

90. HaiiTu nepByr0 IpOU3BOAHYIO OT (DYHKIIMH M BBIYUCIUTH €€ 3HaYEHUE 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 rouke Mo(*o: o), a dynxims x=9 () y
F¢(t) nuddepenpyema B Touke Lo, Torma pynkuus U=(X,y) muddepeHimpyema B Touke
o wuacTHas npom3BOjHAsA BEIUMCIIAETCS TIO GOPMYIIE:
U duadx dUdy  8U FUdx SUdy  8U Udy SUdx
OtBet: 1) dt=dx dt+dy dt; Q) dr=ac dr+dy dt; 3) dr=dx dr+8y dr,

92. Tpammentom dyuxuun 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=4= i+9y j+ 8z k;
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v ey
3) gradU=a=cos@+3y cosP +3= cosY-

45



Tpunooicenue 4

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

[TepBooOpasnas. HeomnpeneneHHbII UHTETpall U €ro cBOHCTBA. Tabnuiia MHTETpasioB.
3aMeHa nepeMeHHOW B HEOIpeAeNeHHOM HHTerpajie. Meroa BHeceHUs nona nuddepen-
uaJl.

HNHTerpupoBaHue 1o 4acTsm.

WHuTerpupoBanue NpocTeninux apooei.

HuTerpupoBanue palioOHAIbHBIX JPOOCH.

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

HexoTtopblie nHTErpasIbl TPUTOHOMETPUUECKUX (DYHKITHIA.

HuTerpupoBanue anredpandyeckux UppauoHaIbHOCTEH.

0O0630p METOIOB UHTETPUPOBAHHUS.

Onpenenennplii uaTerpain. ®opmyna Herotona — JleitoHua.

. 3amMeHa IepeMEHHOM B OINPECIICHHOM UHTETpalie.

. IHTErprpoBaHue 1o 4acTsm.

. [TpuOnm>xeHHOE BHIYMCIEHUE OIIPEIEICHHBIX HHTETPAJIOB.

. HecoOGcTBeHHBIE HHTETPAIIBIL.

. Ilnomamu riockux ¢uryp.

. JlnnHa 1yru KpUBOM.

. O6bem Tena Bpamenus. [1nomans moBepXHOCTH BpaICHUSI.
. MomeHThI. L{eHTp TsIKECTH.

. IlpunoskeHus onpeaeieHHbIX HHTETPAIOB K PEIICHUI0 (PU3NYECKHX 3a/1a4.
. JIBOVMHOM UHTErpaJl B IPSIMOYTOJIbHBIX KOOPAUHATAX.

. 3aMeHa IePEMEHHBIX B JBOTHOM HHTETpae.

. Beruncienue miomanen miockux o0iaacTen.

. Beruucnenne 065eM0B.

. Beruncienue mioniaan oBepXHOCTH.

. [IpunoxeHust ABOMHOTO MHTETpaja K MEXaHUKE.

. TpOWHOM MHTErpaj B IPSIMOYIOJIBHBIX KOOPJANHATAX.

. Ilepexon B TpOItHOM MHTETpaie K HUIMHAPUIECKUM U CHepUUIeCKUM KOOpIUHATAM.
. Beruncienrne 005eMOB C TOMOIIBIO TPOMHBIX UHTETPAJIOB.

. [IpunoxxeHus TpOMHOT0 UHTETpaia K MEXaHHKE.

. KpruBonmHelHbIE HHTETpaIbL.

. ®opmyna I'puna.

. IIpunoxeHns KpUBOJIMHENHBIX HHTETPAJIOB.

. [IoBEpXHOCTHBIE UHTETPAJIBI.
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Tpunooicenue 5

TunoBble 3aJaHUs 1JI KOHTPOJbLHON padoThl Ne2
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

BapuanTt 1

3ajmanue 1.
Haiitu HeonpenenenHbie HHTErpaibl. B myHKTe a) 1 0) pe3ynpTaTsl IpoBepUTH TuddepeH-
LIUPOBaHHUEM.

a).[ dx . 6) J-xarcsmx ' )J- dx .[
cos” x(3tgx +1)’ J1-x X 2x+2 2/1+

3amanue 2.

Boruncnuth npubimxeHHOE 3HAYEHHE ONpEeAeNIEHHOr0 HWHTEerpaia If(x)dx C TOMOIIBIO
a
dopmynel CumiicoHa, pa3douB 0Tpe30K MHTEerpupoBanus Ha 10 gacteil. Bee BBIUUCIICHUS TPOU3-
BOJIUTDH C OKPYTJICHUEM JI0 TPETHETO NECATUYHOTO 3HAKA.

10
I v x? + 5dx.
0

3amanue 3.
Brruuciuth HeCOOCTBEHHBINM MHTETPAJT WIIH JIOKAa3aTh €r0 PaCXOIUMOCTb.
-1 2
J- x“dx
=
0 V1-x
3amanue 4.

Beraucnuts miomans Gurypbl, OrpaHUueHHON YeThIPEXJICIECTKOBOW po30oii =4 Sin 2 ¢ .
3ajanue 3.

BbIaucinTh ¢ MOMOIIBI0 JBOWHOTO MHTErpasia B MOJSPHBIX KOOPAMHAT IUIOMIAAL (DUTYPEI,
OrpaHUYEHHON KPUBOH, 3aJaHHON YpaBHEHUEM B JIEKapTOBBIX KOOpAMHaTax (a > 0).

642 =@ (37 ),

3aznanue 6.

BbruncnuTh ¢ MOMOLIBI0 TPOWHOTO MHTErpajia 00beM Teja, OrPaHUYEHHOTI'O YKa3aHHBIMU
noBepxHocTAMHU. Crenars 4epTek JaHHOTO TENa U €ro MPOEKLUHU Ha IJIOCKOCTh X 0.

z=0, z=)*, X*+)*=09.

3ajganue 7.

Brruncnute KpUBONMHENHBIA HHTETPAIT

[0 —2x0)dx+ (37 — 2x)dly
BJ0JIb IyTH 1 mapabossl y = x? ot Touku A (-1; 1) 10 Touxu B (1; 1). Crenats YEPTEXK.

Bapuant 2

3amanue 1.
Haiitu HeonpeneneHHble HHTETpaNbl. B myHKTE a) U 6) pe3yabTaThl IPOBEpUTH AU hepeH-
LIUPOBAHUEM.

. J cos 3xdx

xdx _ cos xdx
4 +5sin3x’ 2 -[ ' -[

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

3aganue 2.
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b
BeruncnuTh nmpuOIMKeHHOE 3HAYCHHE OMPECIEHHOT0 MHTErpaia If(x)dx C TIOMOIIIBIO
a
dbopmyasl CUMIICOHA, pa30MB OTPE30K MHTErpupoBaHus Ha 10 yacteil. Bce BhImCIeHHs Tpou3-
BOJUTH C OKPYTJICHUEM JI0 TPETHETO IECATUUHOIO 3HAKA.

9
j\/ X3 + 2dx.
a

3ajmanue 3.
Bbruucinth HeCOOCTBEHHBIN MHTETPAJ MITH JIOKA3aTh €ro pacXoJIuMOCTh.
2
J‘ dx
—
1 (x=1)
3aganue 4.

Beruuciute 00beM Tesa, 00pa30BaHHOIO BpallleHUEeM BOKPYT ocu OX GUrypsl, OorpaHu4eH-
HO#t mTapaGonamn y = x° iy = Jx.
3ajganue 3.

BbruuciuTh ¢ NOMoILIbI0 JBOWHOIO MHTErpasia B MOJSPHBIX KOOPAMHAT IUIOMIAAL (DUTYDHI,
OrpaHMYEHHON KpUBOH, 3a/1aHHON ypaBHEHHUEM B JIEKapTOBbIX KoopauHaTax (a > 0).

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

3aganue 6.

BbIuuciuTh ¢ NOMOIIBIO TPOHHOIO MHTErpana oObeM Tella, OrPaHMYEHHOI'O yKa3aHHBIMU
noBepxHocTAMHU. CrenaTh 4epTex JaHHOIO TENa U ero H?OGKHI/II/I Ha IUIOCKOCTH X O'Y.

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

3ajganue 7.

BbruuciauTh KpUBOJMHEMHBINA UHTETPAIl

[ Oy —3x)dx+ (3°x - 2y)dy

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

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

1. dopmyna Herotona-Jleibuuma, eciau F{X) - nepsoodpasnas mis f(X), umeer Bua:

Orser: 1)? f(x)dx = F(@)—F(b): 2) j.f(x)dx: F(b)-F(a):
3) j{f(x)dx:F(b)+F(a);4) .Tf(x)dx:F(b)-F(a).

2. dDopMyna HHTCIPHUPOBAHUA 110 YACTAM JIA OIIPEACIICHHOI'O MHTErpajia UMECT BU:

b b b b
Omer: 1) [UQV =UV [ +[VdU; 2)  [udv =%

b
—deU

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

a

3. BpluucnuTh onpeaeneHHblid HHTerpal
. 5.~
J (1+3 Vxt)dx
1

Otset: 1) 5; 2)1; 3)4; 4 2; 5) 3;
4. BBIYUCIHUTH ONpPEIEIEHHbIM HHTErpal

3 4
- (wdx
14 J; vE
Otset: 1) 5; 2)1; 3)4; 4)2; 5)3;
5. BBIUKCIHTE ONpeeIeHHbIH HHTErpal

-
&

4

— dx

1 ¥

Oteet: 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

Otser: 1) 5; 2) 1; 3)4; 4) 2; 5) 3;
8. BBIUMCIMTE ONpe/eIeHHbI HHTErpail

2 e
17 ), V¥
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;

9. BpunciuTh ONpeaeNeHHBIN HHTETPa
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1
—dx
1 VX
Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
10. BwruucauTh onpeneaeHHbIA HHTETpal

1

T -
15-[ Vi1— 4x-dx

o

Otset: 1)5; 2) 1; 3)4; 4)2; 5) 3;
11. BoruvcnuTh onpeneneHHbli HHTErpa

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

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

13. BBIYKCIIUTD ONPEIENICHHBIN HHTETpal

T

ry
J- 2sinxcosxdx
)

Otet: 1)5; 2)1; 3)4; 4)2; 5) 3;
14. BbIYKCIIUTD ONPEIENICHHBIN HHTETPal

T

I COSX
[Foco
T sin®x
4
Oteet: 1) 5; 2)1; 3)4; 4)2; 5)3;
15. HaiiTu muiomaas miockoi Gpurypel, orpaHMu4E€HHON MPSIMBIMU

1
}F=Z(3x—1:]; y=0; x=2; x=4.
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;
16. Haiftu mutomaapb miockoi GUrypsl, OorpaHMuYE€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 uHTEerpan l-oro poga obo3Havaercs:

Orser: 1) T f(x)dx ; 2)T f(x)dx ; 3) } 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 HECOOCTBECHHBINA MHTETPAIT
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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. BbIuncIuTh MOBTOPHBIN UHTETPAl
1 x
6 [ x| Gy
o o
Otget: 1) 2;2) 5;3) 1;4) 3;5) 4,

22. BBIYHCIIUTH IBOWHON MHTETPAJ 1O MPSMOYTOJIBHOM 00J1acTH

ﬂ;x}frﬂ,

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

23. BerauciuTh ABOWHON 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. BpuuciuTh IBOMHON MHTETPAJ IO 00JIACTH, OTPAaHUYEHHON 33JaHHBIMU KPUBBIMH

12-ﬂ;d5,

roeD: yv=x% v=x

Otger: 1) 2;2) 5; 3) 1; 4) 3;5) 4,

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

y=2x; v=—x; x=4%
2

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

26. BeruucnuTh TpOoHHON UHTErpas
15 1 2= ¥
—- | 2zdz J. ydy J. dx
7 o = o
Otset: 1) 2;2) 5; 3) 1; 4) 3; 5) 4;
27. BBIUucinTh, epexo/is K MOJSIPHBIM KOOPIITHATAM
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, mepexo/s K MOJISIPHBIM 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 o 00JIaCTH, OrPaHUYECHHOMN
3aJJaHHBIMU KPUBBIMH

4
ﬂlds
T— 2 -

D: x*+vyv= —2v=0; v

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

0; v==x

30. Beruyucinuth HHTETpait
2 [G-yas,

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

Otset: 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

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

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA.

HHTerpupoBaHie HEKOTOPBIX TUNOB AU (HepeHIUATBHBIX YPaBHEHHUH [IEPBOT0 MOPSIKA.
Juddepennnanbapie ypaBHEHHS BHICIIUX HOPSIIKOB.

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

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

Merton Jlarpanxa (MeTo Bapualiy IPOU3BOJIbHBIX IOCTOSHHBIX).

Cuctembl JIMHEHHBIX TU(QepeHINaTbHBIX YPaBHEHUH C MOCTOSHHBIMH KO3 PUIHEHTa-
MHU.

beckoneuHsli psig, €ro CXOAUMOCTb.

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

[Tpusnaku cxoaumoctu Janambepa u Komu.

WHTerpanbHbIi IPU3HAK CXOAUMOCTH.

AbcomoTHas cxoauMocTb. Teopema JleiiOuma o cXO0AMMOCTH 3HAKOYEpeIyIomuxcs psi-
JIOB.

@OyHKIMOHANbHBIE psisibl. O6JacTh CXOAUMOCTH.

[TpaBriibHAsA CXOAUMOCTb (PYHKIIMOHAJIBHBIX PSIJIOB.

Crenennsle psaabl. IHTEpBaN U paguyc CXOJUMOCTH.

Papn Teinopa.

NuterpupoBanue quddepeHnnaibHbIX YpaBHEHUH C TOMOILBIO CTETIEHHBIX PSI0B.
[TpunoxeHus CTeNEeHHbIX PSIIOB K MPUOIMIKEHHBIM BHIYHACICHUSM.

Psizibl ¢ KOMIUIEKCHBIMU WJIEHAMHU.

Psansr Oypoe.

Nurerpan @ypsoe.

CkangpHoe noste. [Ipon3BoaHast 1o HanpasJIeHUIO.

I'pagueHT CKaIIpHOTO OJIA.

Bekropnoe nosne. IIoTok BEKTOPHOTO MOJIs Yepe3 MOBEPXHOCTD.

ITognpocTpaHcTBa.

OneMeHThl KOMOMHATOPUKH: IEPECTAHOBKHU, pa3MEIlEHUs, COUETaHNUS.

Knaccuueckoe omnpeneneHre BEpOSITHOCTH, ClydaillHble COOBITUS, 3JIEMEHTApHBIE UCXO-
JIbl, CBOMCTBA KJIACCUYECKOW BEPOSATHOCTH.

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopemMa Cl0KeHUs BEpOSTHOCTEM.

3aBHUCUMBIE U HE3aBUCUMBIE cOObITHA. TeopeMa yMHOXKEHHs BEPOSTHOCTEH.

VYcnoBHast BeposTHOCTH. Teopema o popmyiie oTHON BeposiTHOCTH, popMyiibl baiieca.
[TonsiTHe pacmpeneneHust BEpOATHOCTEH cilyyailHbIX cOOBITHH. CXxeMa He3aBUCUMBIX UC-
nbiTannii. ®opmyna beprysm.

Crnyyaiinbple BETMYUHBI: OIpeJienieHue, QyHKIMS pacrpeieleHus cilyyaifHoi BEeJIMYMHBI U
€€ CBOWCTBA, HE3aBUCUMBIE CITyJailHble BEIIUYUHBI.

OmnpeneneHnst YUCIOBBIX XapAaKTEPUCTUK JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX Be-
JUYMH: MaTeMaTH4eCcKoe OXKMJaHUe, JUCIIEpPCHsl, MOJa, MeIuaHa, LIEHTPAJIbHbIE U Ha-
YaJIbHbIE MOMEHTHI.

CBoiicTBa MaTeMaTHYECKOr0 OXUAAHUSA U JAUCIEPCHH AUCKPETHOM CIy4yallHON BEJINYH-
HBI.

buHomuanbHOE pacnpesneneHue, BHIYUCIEHUE MAaTEMATUYECKOTO OKUAAHUS U IUCTIEPCUH
OMHOMHMHAJIBHOTO PacIpe/Ie]IeHHON ClydaifHOW BEIMYMHBI.
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36.

37.

38.

39.
40.

41.

42.

I'eomerpuueckoe pacnpenenenue. Pacnipenenenue [lyaccona. BeruucieHne OCHOBHBIX
YHUCJIOBBIX XaPAaKTEPUCTHUK 3TUX PACIPEIEICHUN.

HenpeppiBHbIE ciydaliHble BEIWYUHBI. BpluncieHMEe MaTeMaTHYeCKOro OXKUIAHUS U
JUCIIEPCUU JJI1 PABHOMEPHO U HOPMAJIbHO PaCIpPENEIECHHBIX CIy4YalHbIX BEJIHYUH.
DyHKIHUA paclpeeIICHNs] HEIIPEPBIBHOM CIIy4allHOM BEJIMYMHBI U €€ cBoMcTBa. DyHKIUA
IJIOTHOCTH pacnpeneneHus. Mona, Menuana. HauanbpHble U HEHTpaJIbHbIE MOMEHTHI.
[TonsTHE O 3aKOHE OONBLINX YHCEIL.

OcHOBHbBIE TIOHATHUS MAaTEMaTHYECKON CTaTUCTUKU: Te€HEepalbHAs COBOKYITHOCTh, BBIOOP-
Ka, BBIOOPOYHBIE XapaKTepucTHKH. MeToabl oTOopa.

CratucTuyeckre OIEHKM M UX CBOMCTBA: HECMEIIEHHOCTb, 3(()EKTUBHOCTh U COCTOSI-
TEJIbHOCTD.

[IpencraBnenue craructudeckux AanHbiX. [loauron yacror. ['mcrorpamma.
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Ipunoosicenue 8

TunoBble 3a1aHUs 1JI KOHTPOJIbLHOM padoThl Ne3
OIIK 1 (ymems, énadems), OIIK 2(ymems, 61adems)

BapuanTt 1

3amanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

xy'=yln (Xj
X
3ananue 2

Haiitu obmiee pemenre nuddepeHmanbHOro ypaBHSHUS
y"+ y'tgx =sin 2Xx.
3aganue 3
HaiiT uacTHOe pemenne aupdepenHnuansroro ypasenus Y  + 4y = e, YZIOBJIETBO-
psiomee nauansueiM yenosusam: Y(0) =0, y'(0) =0.

3aganue 4
Pemuth muddepennmansHoe ypaBHEHHE METOJOM BapHaIlH MPOU3BOJIHOM MOCTOSTHHON
y"+4y’ =8ctg2x
3aganue 5
Jlana cucrema JIMHEHHBIX AU(PEPEHIUATBHBIX YPABHEHUH C MOCTOSHHBIMU KO3 ULIU-
CHTaAMU:

dx

— =3X+
dt y
dy

— =8X+
dt y

Tpebyercs: 1) HaliTu oOIIee pelIeHre CUCTEMbI C TIOMOIIbIO XapaKTEPUCTHUECKOIO YPaBHEHMUS;
2) 3anmcath JaHHYIO CUCTEMY U €€ pelleHre B MaTpU4HOM (opme.

3amanue 6
HccnenoBath CXOAUMOCTH YUCIIOBOTO Psijia:
i 1
n=1 (2n +:|.)2 -1
3amanne 7
HccnenoBath CXOAUMOCTh 3HAKOIIEPEMEHHOTO psija:
o0 (_1) n-1 !
3amanne 8

Haiitu HUHTEPBATI CXOAUMOCTHU CTCIICHHOT'O psAaa U UCCICA0BATE CXOAMMOCTb Ha KOHIAx
HWHTCpBaJIa CXOAUMOCTHU:

o |
z (2':) Xn
n=t N

3aganue 9
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Haiitn Tpy nepBbIX, OTJAMYHBIX OT HYJIA WICHA PA3JI0KCHHUS B CTEIICHHOMN Pl PELICHUS
y= y(x) muddepeHanbHOro  ypaBHEHUS y' =Y+ y2 , YJAOBJICTBOPSIONICTO Ha4YalbHOMY
yenosuio Y(0) = 3.
3aganue 10

w—X
Pasnoxuts Gpynxumo T (X) = ? B pan ®ypwe Ha untepsane (—7; 7).

3aganue 11
B maptum u3 10 uznenuii 2 6pakoBannubix. Hayran BeiOupator 3 uznenus. Onpenenutsb
BEPOSTHOCTb TOT'O, YTO CPEIU ITUX U3JeNnuil OyneT XoTs Obl 01HO OpakOBaHHOE.

3amanue 12
Jlist curHanu3anuy 00 aBapuyu yCTaHOBJICHBI TPH HE3aBUCHMO PabOTAMOIINX YCTPOUCTBA.

BepositHOCTH TOTO, UTO TIpU aBapuu cpaboraeT nepBoe ycTpoiictBo paBHa 0,9, Bropoe — 0,95,
tpeThe — 0,85. HaliTu BEepOSATHOCTH TOTO, YTO MPU aBapuu CpabOTAET: a) TOJIBKO OJHO YCTPOUCT-
BO; 0) TOJNBKO JBa YCTPOICTBA; B) BCE TPU YCTPOICTBA.
3aganue 13

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

X,, npudem X, < X,. M3BecTHBI BEPOATHOCTL [, = 0,9 Bo3MoOXkHOrO 3HAUEHUS X,, MaTeMaTHu-
geckoe oxuganne M (X) =31 u qucnepcus D(X) = 0,09. Haiitu 3axon pacnpenenenns 3T1oii
CJIy4ailHON BEJINYMHBI.

3amanue 14
0, x<2

. . X
Cnyuaiinas BenmuuHa x 3anaHa GpyHkuueil pacnpenenenus F (X) =<{—-1 2<x<4.

1, x>4

HaiiTu miaoTHOCTH paclpenencHuss BEpOSITHOCTEH, MAaTEMaTHYECKOE OKMIAHUE U JHUCIIEPCHUI0
CIIy4ailHON BEJIMYUHBI.
3ajganue 15

3BeCTHEI MaTeMaTHYeCKOe OXKHuIaHHe A =0 M cpejiHee KBAaJIPaTUIECKOE OTKIOHEHHE
O =3 HOPMAILHO PACTpPEIENECHHOM CIydaiiHON BeIM4MHBI x. HaiiTh BEpOATHOCTH MoNaiaHus
sToit Benmuuubl B unTepan (2;11).

3amanue 16
06 04
3amana matpuna F’l = 0.7 03 BEPOATHOCTEH Mepexoaa 1enu MapkoBa U3 COCTOS-

mus 1 (1=12)8 cocrosume j (J =1,2) 3a opun war. Haiitn marpuy P, nepexoma u3 co-
CTOSIHMS | B COCTOSIHHE | 3a JIBa II1ara.

3amanne 17
HaiiTi noBepuTeNnbHBIN HHTEPBAN 7S OLIEHKH MaTeMaTUYECKOTO OXKUIAAHHUSI HOPMAIIbHO-
ro pacmpeseneHus ¢ Haae:KHOCThIO 0,95, 3Has BEIOOPOUYHYIO CpelHIO X = 75,13, o6bem BbI-

oopku N =100 u cpennee kBagparuueckoe otknonenue o =10.
3ananue 18
Jlana TabnuIia pactpesieieHusl BEpoSTHOCTeH ByMepHO# ciydaitnoit Benuuunbl (£,77)

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

Haiitn M (&), M (77), M (&77), D(&), D(77), D(S7) .-

Bapuant 2

3apanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

xy'+y=3.
3ajanue 2
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:
1
y”+ - y! — X2 )
X
3ananue 3
Haiitn wactHOoe pemenue audQepeHInaTIbHOTO YpaBHEHUS y” — 2y' + 5y = xe™ ,

ynosiersopsiomee HauanshbiM yenosusam: Y(0) =1, y'(0) =0.

3aganue 4
Pemuth muddepennmansHoe ypaBHEHHE METOIOM BapHaIlK MPOU3BOJILHOM MOCTOSTHHON
1
y'+2y' +y=—n
Xe

3ajanue 5
Jana cucrema nTUHEWHBIX U (epeHINATBHBIX YPaBHEHHH ¢ IOCTOSHHBIMU K03 duiu-

CHTaMU:

dx

— =6Xx+3
dt y
dy

— =-8x-5
dt y

Tpebyercsa: 1) HaiiTu o0Iee peleHre CUCTEMBI ¢ TIOMOLIbIO XapaKTEPUCTHYECKOT'O YPaBHEHUS;
2) 3anucaTh JAHHYIO CUCTEMY U €€ pellieHue B MaTpu4IHOU opMe.

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

3amanue 8
Ha¥iTi mHTEpBaJI CXOIUMOCTH CTEIICHHOTO PsJia ¥ MCCIISI0BATh CXOJAMMOCTh Ha KOHIAX

HWHTCpBaJIa CXOAUMOCTHU:

0 n '
5 2"n! "
m(n+1)"

3amanne 9
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Haiitu Tpu nepBbIX, OTIIMYHBIX OT HYJIS 4Yj€HA Pa3JIOKECHUs B CTEIEHHOM sl peLICHUs
!
y= y(x) muddepeHnaIbHOro ypaBHeHus Y = 2e’ — XY, YIOBJIETBOPSIOMIETO HAYAIHLHOMY

yenosuro Y(0) =0.

3aganue 10

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

B smuke umeercs 20 ageranei, cpeau Kotopbix 15 okpamennbsix. Haynauy usBnedens! 4
netanu. HailTu BepoSITHOCTB TOTO, UTO U3BJICUECHHBIE AETATH OKAKYTCSI OKpPAIIEHHBIMH.

3ajganue 12
BeposTHOCTh HacTyruieHUs1 COOBITUS B KaXJIOM U3 OJMHAKOBBIX HE3aBUCHUMBIX HCIBITA-
Huii pasHa 0,02. HaiiTi BepoATHOCTB TOTO, YTO B 50 HCHBITAaHUSX COOBITHE HACTYIIUT 5 pas.

3amanne 13
HuckperHas ciy4aiiHasi BEJIHMYMHA X wmoxer IPUHUMATh TOJIBKO JBa 3HAYCHUS: X, H

X,, mpuueM X, < X,. M3BecTHbI BepoaTHOCTE P, = 0,9 BO3MOXHOrO 3HaYEHUS X, , MaTeMaTH-

yeckoe oxumanne M (X)=2,2 u mucnepcus D(X) =0,36. Haiitu 3akon pacnpenenenus

3TOM CIy4aliHOM BEJIUYUHBI.

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

0,x<0
2
F(X) =<—, 0< X< 3. HaiiTu mI0THOCTb pacrpesieieHisi BEPOATHOCTEH, MaTeMaTHIECKOE

1L x>3

OXXHUAaHUEC U JUCIICPCUTO CJ'Iy‘I@.fIHOfI BCIINYHNHEI.

3amanue 15
M3BECTHBI MAaTEMaTUYECKOE OXKUIAHME A = O U CPEJHEE KBAAPATHUYECKOE OTKIOHEHHE

o =1 HopmansHO pacnpeneneHHOM caydaiiHON BenuumHbl X. HaiiTH BepoATHOCTB MONAIaHUS
57Ol Benmuuubl B untepsan (1;12).

3amanue 16
06 04
3amana MarpuIa P1 = 08 0.2 BEPOSTHOCTEH mepexojia menu MapkoBa U3 cOCTOSI-

mus 1 (1 =1,2)8 cocrosnue | (j =1,2) 3a onuu war. Haiitu marpuy P, mepexopa u3 co-
CTOSIHUS | B COCTOSIHHE | 3a JIBa IIIara.

3amanme 17
Haiitu 1oBepuTEIBHBIN HHTEPBA IJIs OLIEHKH MAaTEeMaTUYECKOT0 OXKUIaHWS HOPMaJIbHO-

ro pacrpezeleHus ¢ HajaexHocTbio 0,95, 3Has BEIOOpouHYIO cpenniol X = /512 06bem BbI-
oopku N =121 u cpennee kpagparuueckoe otknonenue o =11.

3aganue 8
Jlana TaGyuIa pactpesieieH s BEpOSTHOCTel IBYMepHO# ciydaiinoil Bemuuunbl (&,77) :
E\n 1 0 1
0 0,1 0,3 0
1 0,2 0,2 0,2

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




Ipunoosicenue 9
THunoBoii KOMILJIEKT 3aJJaHUHM 1151 TECTOB

OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)
1. JIuddepennuanbabie ypaBHEHUS F(x,y,y',y",...,y(“))zo Ha3bIBACTCS:

OtBer: 1)ypaBHEHUs C YaCTHBIMU [TPOU3BOIHBIMH;

2)00BIKHOBEHHBIMH U PEpeHIINATFHBIMU YPaBHEHUSAMH |-0r0 mopska

3)o0LIKHOBEeHHBLIMHU AN (b depeHINATLHLIMYA YPABHEHUAMH N-0I0 NOPSIKA;
4)ypaBHeHI/I$I C 4YaCTHBIMH HpOI/I3BOIIHBIMI/I N-oro HOpSIIIKa.

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

Omer: ) y=U-V;)y=U-x; 3)}?=§§ 4)y =2

.
3. Juddepennumansuoe ypaBHeHHe |-ro mopsiaka Ha3pIBa€TCs TMHEWHBIM, €CITU
OtBet: 1)OHO UMeEET BU/T d—:’- = fl(x;v),rae flx,v)- (GyHKIUS HYJIEBOTO U3MEPEHUS;
&4
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 HMeeT BHJ % +P(x)-v=0(x)

4. VYpaBHeHue bepHyniu umeer BUL:
Ortset: 1 E +P(x)-y=Q(x)-y";
2) Z+P(x) = Q(x) ¥
o
3) ﬁ—k P(x)-x = Q(x).

5. JluneitHoe ypaBHEHUE MEPBOTO MOPSAAKA PELIAETCs MyTEM M10ICTAaHOBKHU:

Oter: 1) ¥ =x-U,; 2);;:%; 3):;:“5; HNy=U-V,

6. VYpaBHenue bepHyin pemiaetcs myTeM MoJACTaHOBKH
Otser: 1)y =x-U; 2) F:E; Yy=U-V; 4)},:3

7. Yrobwl nuddepennuansroe ypasuenue M(x, y)dx + N(x,y)dy = 0 npencrasnsio co-
00l ypaBHEHME B NOJHBIX JU(PepeHnranax, Hy>KHo, 4T0Obl 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) JHHEHHBLIM HEOTHOPOIHLIM:
2) OIHOPOAHBIM N-TO MOPSIKA;

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

OtBert: 1) IMHEWHBIM HEOTHOPOAHBIM;
2) OIHOPOAHBIM N-TO MOPSIKA;
3) HeNIMHEHHBIM HEOJIHOPOIHBIM N-TO MOPSIKA;
4) JIMHEeHHBIM OIHOPOJAHBIM N-T0 MOPAIKA.
10. Eciu nuddepennmanbHoe ypaBHeHHe ¥ + a,¥ + @,y = 0 UMeeT Ba YaCTHBIX pelleHHs

Y uy,, TO

Ortser: 1) ¥y + ¥, 6ydem,Cyyy + C,¥, He OyIeT pelIeHHEM;
Dy, +yuCiy, + Cay, OYIVT pElICHUIMH
3) Cyvy + C,¥, Oyzet, a ¥y + ¥, He OyeT pelieHusIMu
4) vy + ¥, u Cyvy + C,¥, MOTYT OBITh, @ MOT'YT M HE OBITH PEIICHUSIMHU.
11. Ecnu ¥; + ¥» - 1Ba IMHEWHO HE3aBUCUMBIX perieHus quddepeHInaTbHOTO YPaBHEHUS

v +a,y +a,y =0, To obllee pelIeHNe ITOTO ypaBHEHUs Oy/IeT
Ormer: 1) €4¥at Cavsy vy 4325 3) Vg 0 4) € + e

12. OnHOpOIHOE TMHEHHOE YpaBHEHUE C IOCTOSHHBIMU K03 punmenramu

y"+a,y +a,y =0 uMeeT XapaKTepUCTHUECKOE ypaBHEHHE BHJIA:

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

13. XapakTepucTuueckoe ypasHeHnue quddepenimansHoro ypasHenus y" +a,y +a,y =0

UMEET J[Ba Pa3JINUHBIX JCHCTBUTENBHBIX KOpHS K1 1 Ko.Torma 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. XapakTepucTiueckoe ypasHeHue quddepenimansHoro ypasHenns y" +a,y +a,y =0
MMeeT 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 fx+C,sinax;
_3)e”™(C, cos x+C,sin ) 4)C,e™ +C,e”.

15. Xapakrepuctuueckoe ypaBHeHHEe AU PepeHInanbHOro ypaBHEHHs

y" + aiy' +a,y = Oumeer nBa oauHakoBbixX Ki-K;. Torma obuee pemenne quddepenim-

QJIBHOTO ypaBHEHUs OyJeT:

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

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

Hua y" +a,y +a,y =P, (X)-e*umeer kopuu Kiu Ky He paBHbIE a. YKa)uTe, KAKOE 3TO

peuieHue:

Otger: 1) obmiee; 2)uacTHoe.
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17. XapakTepucTHuecKoe ypaBHEHHE HEOTHOPOIHOTO JINHEHHOTO ypaBHe-
Hua y" +a,y +a,y =P, (X)-e*umeer kopuu Kju Kp He paBHbIE a. YKaKUTE, BUJI €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 ypaBHEHHUS
y"+ay +a,y =P (x)-e*umeer kopuu Ky u Kp. Unciio a paBHO XOTs ObI 0JHOMY KOP-

#0;

HIO XapaKTEPUCTHUUECKOT0 YpaBHEHUS. Y KaXKUTE, KAKOE 3TO pELICHUE:

Otger: 1) oOmiee; 2) yacTHoe.

19. XapakTepucTUuecKoe ypaBHEHHUE HEOTHOPOTHOTO JINHEHHOTO ypaBHE-
aua Y +a,y +a,y =P, (X)-e*umeer kopuu Ky u kp. Uuciio a paBHO XOTst GBI OJHOMY

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

Otger: 1) Q. (x)e™; 2)Q, (X)(C,e"* +C,e*); 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 mopsizka;
2) HopMasbHOH |-oro nopsaxa;
3) HOPMAJILHOW N-0r0 NOPSAKA;
4)KaHOHHUYECKOM N-0ro NopsaKa.
21. HopmanpHasi cuctema N ypaBHEHH MOXKET OBbITh CBE/ICHA:
Otger: 1) x quddepeHnraILHOMY YPaBHEHHIO JTFOOOTO TIOPSIKA;
2) k muddepeHIMaTFHOMY YPaBHEHHIO C IIOCTOSTHHBIMU KO3 PUIIeHTaMu;

3) anddepeHIINAILHOMY 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 NPSIMOYTOJILHBIE KOOPUHATHI.

2. [lenenue oTpe3ka B JaHHOM OTHOUICHHH.

3.TIpsimast nuHsIsA. YTII0BO# KO3(DPHUIIMEHT IPSIMOH.
4.Tlpsimas, 3ajaHHast IBYMSI TOUKaMHU.

5.HopmanbsHoe ypaBHeHue. PacctosiHue 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.

[TpeoOpa3zoBaHue ypaBHEHUS JIMHUN BTOPOTO MOPsAKA K KAHOHUUECKOMY BULLY.
[TonsipHas cucrema KOOpAUHAT.

Matpuupl. CBoiicTBa MaTpHIL.

Onpenenurenu I, 111 u Beiciiux nmopsiakoB. CBOMCTBA ONMpPEISTUTEIICH.
OO6parHas maTpuia.

[TpaBuio Kpamepa.

JInHeliHas 3aBUCHMOCTb U HE3aBUCUMOCTb BEKTOPOB.

Panr maTtputibl.

CucreMbl TMHENHBIX ypaBHEHUH. KpuTepuu cOBMECTHOCTH M HECOBMECTHOCTH, OIpE/e-
JIEHHOCTH U HEOIPEAEIIEHHOCTH.

BexTopHOE N-MepHOE POCTPAHCTBO BEKTOPOB.

Ilepexo kK HOBOM cUCTEME KOOPAUHAT.

CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPBI MATPUIIBL. XapaKTEPUCTUUECKOE ypaB-
HEHHE.

Martpuna nuHelHOro npeoOpa3oBanusi B HOBOM 0Oasuce. J(naronanu3samnus MaTpuil.
CkanspHoe npousBeieHne BeKTopoB. [Ipoekius BekTopa Ha och. PaboTta cuibl.
BekTopHoe nponsBeieHne BEKTOPOB. MOMEHT CHJIBL.

CMmelraHHO€ TPOU3BEIEHNE BEKTOPOB.

ITnockocts. Ee ypaBHeHue.

[Ipsimas nuHUS.

Cdepa.

[{unuHapryYecKre MOBEPXHOCTH.

[ToBepxHOCTH BpaleHusl.

[ToBepxHOCTH BTOPOTO MOPSIZIKA.

KommnekcHble uncna u 1eiicTBUs Ha/l HUIMU B alire0Opandeckoit popme.
ConpspkeHHble unciia. ['eomerpuueckast HHTEpIpeTausl.
TpuroHomeTrpudeckas u nmokasarenbHas (popMa KOMIUIEKCHOTO YHCIA.
®dopmyna Dinepa. N3Biaedenne KopHe N-0i CTETICHH.

Yucnosast nocienoBarenbHOCTb. [Ipenen uncinoBoil nocieo0BaTeaIbHOCTH.
[Tpenen pynkuun. 3ameyaTeNbHbIE IPEAEIBL.

Bbeckoneuno maiblie, 6eCKOHEUHO OOJIbIINE BETMUYUHBI, X CBOMCTBA.
OKBUBaJICHTHbBIE PYHKIIUH.

HenpepbiBHOCTh QYHKITUH B TOUKE, HA HHTEPBAJIC M HA OTPE3KE.

Pa3peiBbl QyHKIIUY U UX BUIBL.
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Tpunoosicenue 11

Tunosble 3aJaHUs 1JI KOHTPOJbLHON padoThl Nel
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

Bapmuanr 1
3amanue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUN
Xit X~ Xs = L

8X1+3X2—6X3:2,

4X1+ X2_3X3 =3.

Jloka3zaTh €€ COBMECTHOCTh U peluTh IByMs criocobamu: 1) Metonom ["aycca; 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 Gasuce. [Tokaszars,
4TO BEKTOPHI 4, B, ¢ 00pa3ykoT 0a3uc, U HaliTH KoopAUHATHI BekTopa d B 3TOM Oasuce.
3amanue 3.

JlaHbl KOOPAMHATHI BepIIHHBI upaMuibl A1A,A3A4: A1 (6; 6; 5), A2 (4; 9; 5), Az (4; 6; 11), A4
(6; 9; 3).

Haiitu:1)nnuny pedpa A14o; 2)yron mexny pedpamu A14; g A1As; 3)yron mexny pedpom A1A4
u rpanbio A1A2A43; 4)nomans rpanu A1A,As; 5)oobeM nupaMusl; 6)ypaBHeHHE MPsMoOid 414>
7)ypaBHeHue 10cKocTH A142A43; 8)ypaBHEHUE BBICOTHI, ONYILIEHHON 13 BEPIIMHbBI A4 HA TPaHb
A1A2A3. CnenaTh 4epTex.

3asanue 4.

Jansl aBe Bepmnnbl A (2; -2) u B (3;-1) u Touka P(1; 0) nepeceuenus Meuan TpeyroabHUKA
ABC. CoctaBuTh ypaBHEHHE BbICOThI TPEYTOJIbHUKA, IPOBEICHHON uepe3 TpeThio Bepiuny C.
Cnenatb 4epTex.

3ajanue 3.

CocTaBuTh ypaBHEHHE U TOCTPOUTD JTMHHIO, KAXKasi TOUKA KOTOPOM OJIMHAKOBO yJalieHa OT
touku A (0; 2) morpsimo y —4 = 0.

3aznanue 6.

10

[=————
., 2+CoS @
JInnnsa 3a/laHa YpaBHCHHUEM B IMOJIIPHOU CUCTEME KOOPpAUHAT

TpeOyercs:1)moCTpOUTH JTUHHUIO 110 TOYKAM, HaUMHAs OT $ = OIIO $ = 27[1/1 npujgaBas g03Ha‘-le-
y )
T

HUS 4epe3 HPOMEKYTOK O ; 2)HalTH ypaBHEHHE JAHHOMN JIMHUM B ICKAPTOBOI HPAMOYTONBHOM
CUCTEME KOOPJMHAT, Y KOTOPOM Hayajo COBMAJNAET C ITOJKOCOM, a MOJIOKHUTENbHAs T0JIYyOoCh
abcuuce — ¢ MoJIIPHON OChIO; 3)II0 YPaBHEHHUIO B JIEKaPTOBOM MPSIMOYTOJIbHOM cucTeMe KOOpAu-
HaT OIIPENEINTb, KaKasi 3TO JIMHUS.

3amanue 7.
JlaHbl 1Ba TMHEHHBIX IPeoOpa30BaHUS:
1 / /
X, =4X,+3X,+8 X, X, ==X, F8X,—2 X,
/ Il / / /
X, =6X,t9X, + Xa» Xz =AX,+3X,+2 X,
. Vi / / /
Xs=2X,+ X, 8 Xy X; =3X,~8X,+5X,-

CpeacTBamMu MaTpUYHOTO UCYUCIICHUS HAUTH MpeoOpa30oBaHKe, BIpAKAIOIIee X /1, X /2, X /3 gepes
X1, X2, X3.
3amanue 8.
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Haiitu coOcTBEeHHBIC 3HAYCHHSI U COOCTBEHHBIE BEKTOPBI TMHEHHOTO PpeoOpa3oBaHus, 3aJaHHO-
r0 B HEKOTOpPOM 0a3zuce MaTpuieii A.

7 0 O
10 -19 10
A= -12 -24 13
3azanue 9.
Haiitu npenens! GpyHKIMH, HE OIB3YACh paBUiIoM Jlomurans.
2 4 —
fim X = 2X° +5X lim L= C0S 6X
a)*” 2+3x2 + x4 ) *~01—cos2x
13 -1 lim (x—5)[In(x~3)~Inx]
Ilm - - - r) X—>+00

6) 0 X' +x°

3amanme 10.

Jlano koMmIutekcHoe unciao Z = 4 / (1-i V3 ). TpeOyetcs 1) 3anucarp yncino Z B anredpau-
. . . 3,5 —
YEeCKOHM M TPUTOHOMETPUYECKOH Gopmax; 2) HalTH Bce KOpHH ypaBHeHHst W +2 =0.

Bapuanr 2

3amanue 1.
JlaHa cucremMa JTMHEWHBIX YpaBHEHUIA

X1_4X2_2X3 =-3

3X1+ Xot X5 = 5

3X,— 59X, 6X,=-9.
Jloka3aTh €€ COBMECTHOCTb U pelnTh AByMs criocobamu: 1) Meronom [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 Oazuce. [TokazaTp,
4TO BEKTOPHI 4, B, ¢ 00pa3ytoT 0a3uc, U HaliTH KoopAMHATHI BekTopa d B 3TOM Oasuce.
3ajnanue 3.
JlaHbI KOOPAMHATHI BepiIHHbBI upaMuibl A1A,AzAq: A1 (7; 2; 2), A2 (5; 7; 7), A3 (5; 3; 1), A4 (2;
3; 7).
Haiitu:1)nuny pedpa A142; 2)yron mexnay pedpamu A14; g A1A4; 3)yron mexny pedpom A1A4
U Tpanbio A142A43; 4)mnomans rpanu A1A>Asz; 5)o0beM nupaMusl; 6)ypaBHeHHE MpsiMon 414>
7)ypaBHEeHUE MIO0CKOCTH 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).
CocraBuTh ypaBHEHMs TpeyrojapHuka. Cnenarb 4epTex.
3ajganue 3.
CocTaBuTh ypaBHEHHE U IOCTPOUTD JIMHMIO, Ka)K1asi TOUYKAa KOTOPOW PaBHOOTCTOUT OT OCH O-
JIMHAT U OT OKPY>KHOCTH X+ y2 = 4x.
3ameuanue. HamoMHuM, 4TO paccTosiHUE OT TOUKH A 10 Gurypsl @ npuHUMaeTcss HauMeHbIlee
U3 PacCcTOSHUM MeXTy TOUKoU A U Toukamu ¢purypsl O.

3amanue 6.
3

=—-—
. 1-2cos¢
JInHus 3a1aHa ypaBHEHUEM B IOJIIPHOM CUCTEME KOOPIMHAT
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ebyeTcs: 1)oCTPOUT JIMHKIO 110 TOUKaM, HauuHas or ¥ — © g0 ¥ ~ < w npunasas * 3nave-
Tpeby 1 ’ o =0__¢=2x 10}
p/a

HUS 4epe3 HPOMEKYTOK O ; 2)HAlTH ypaBHEHHUE JAHHOMN JIMHUM B JIEKAPTOBOI IPAMOYTONBLHOM
CUCTEME KOOPIMHAT, Y KOTOPOM HAa4ajo COBIAAAET C IMOJIKCOM, & MOJOKUTENIbHAsA I0JIyOCh
adcuuce — ¢ NOJIIPHON OChIO; 3)II0 YPaBHEHHUIO B IEKAPTOBOM IPSMOYTOJIbLHOM cUcTeME KOOpAU-
HAT OIIPENEINTb, KaKas 3TO JIMHUS.

3amanue 7.
JlaHbl Ba TUHEHHBIX MPeoOpa30OBaHMS:

I / / /
X:= X~ 3X, 4 Xy X =A% K™ 3
I T /
X/2=2X1+X2—5X3, Xo = Xi™ Xo™ Xae
I / /
Xs=3X 595X, + Xa X3:7X1+4X3'

CpezacTBaMu MaTpUYHOTO UCYUCIICHUS HAaWTH npeoOpa3oBaHue, BEIpaXKaroiee X"y, x5, X'y qyepes
X1, X2, X3.

3ananue 8.

Haiitu coOCTBEeHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI JIMHEWHOTO TIpeoOpa3oBaHus, 3a1aHHO-
ro B HEKOTOpOM Oazuce maTpulei A.

3 1 0
-4 -1 0
A= 4 -8 -2
3ananue 9.
Haiitu npenens! GpyHKIMH, HE IOIB3YACh paBUiIOM Jlomuras.
2 _ 2
lim 5x : 3x +1 Iimtg 2
a) x>0 3¥X° + 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) 3anucath 4kcao Z B anred-
PaMYeCKOii M TPUrOHOMETPHUECKOii (popMax; 2) HaliTH Bce KOPHH ypaBHeHuUss W+z =0.
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Tpunoosicenue 12

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymems, 6nadems), OIIK 2(ymems, 6n1adems)

1. Matpuua — 3to
OTBeTsI:

l.mpssmMoyrosbHas Tabnuna 4uce, 3aKII0UYeHHas B BEPTUKAIbHBIC CKOOKH — |ajj|, comepika-
11asi m CTPOK U N CTOJIOIIOB;

2. IPSAMOYI0JibHAasl Ta0JAMIA YHcel, 3aKJII04YeHHass B CKOOKM Buaa || a;i ||.in6o [a;i], co-
JAeprkaniasi HEKOTOPoe YHCJI0 M CTPOKHU U N CTOJI010B;

3. mpsMOyroibHasl TaOJNHIIA YHCEN, COIeprKalias N CTPOK U n CTOJNOIOB, 3aKIFOYCHHBIX B
BEPTUKAJIbHBIC CKOOKH |ajj| M paBHas HEKOTOPOMY YHCITY ITOCIIE BBIYUCIICHHUSI.
2. Matpuua pazmepa 1 xm Ha3bIBACTCH ................ MaTpHULei - cToJ01oM
3. Marpuna pa3mepa Nx1 Ha3bIBaeTcsy ................ MaTpuLel - CTPOKO
4. Ecnu B MaTpHIle YUCIIO CTPOK M YUCIIO CTOJIOLIOB COBIAIACT, OHA HA3bIBAETCS ... 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
6.0 1 2 0 1
. IlepeMHOKUTH MaTPUIIBI 01 2
3
01 1 01
Oteersr: 1) |1 3[,2)|0 1 2(,3) 27 4[1 2 Oj
' ' =5 9)* 0 1 2)
2 3 3 0 2
1 2 3 4 3 3 -4 -3
2 3 1 2 0 6 1 1
7. Janbl MaTpuubl A = 1 1 1 1 uB= 5 4 2 1 HAaWTH JIEMEHT C 3 MaT-
1 0 -2 -6 2 3 3 2

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

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

l.mpssMOyTroJbHas TabJNMIIA Y¥Ccel, 3aKJIIOUeHHAas B BEpTUKAJIbHBIE CKOOKH — [ajj|, comepxa-
asi m CTPOK U N CTOJIOIOB;

2. mpsMoyrosbHas TabJIHLA YHCel, 3aKITI0OYeHHas B CKOOKH Buaa ||ajj||, 100 [ajj], mubo (aj)
coJiepKaiiasi HBKOTOPOE YUCIIO M CTPOKH U N CTOJIOIIOB;

3. IpSIMOYToJibHAsl TAa0JMIAa YHCeJ, COePKAIAs N CTPOK W N _CTOJ0LOB, 3aKJIKYEH-
HbIX B BEPTHKAJbHbIE CKOOKH |aji| 1 pABHASI HEKOTOPOMY YHCJIY M0CJIe BHIYHCIEHHUS.

ail a12
a'21 a22

10. Omnpenenutens L J BBIUHCIISIETCS.

1. ajja12— ax1az;
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2. 41181 — A1282;
3. apidzp + axa;
4. 81182 — 81812,

a+b b
c+d d|

11. Beruuciuthb onpeaesuTesib BTOPOro nopsijaka
Otsertsr: 1)ac-db, 2) ab-cd, 3) ad-bc, 4) ac+db.

12. Onpenenurenb MaTpullbl A paBeH 7. KakoMy 3HaY€HHIO paBeH OMPEAEIUTENb TPAHCIIOHUPO-
BaHHOM MaTpuIpl A'?

Otser: 1) 7; 2) 17; 3) 7% 4) 7Y% 5) 1.

13. Onpenenurens 0OpaTHON MaTPHIIBI Al paBeH 3. Kakomy 3Ha4€HUIO paBEH ONpPEICTUTENb
MaTpuisl A?
Otser: 1) 9; 2)1/9; 3)3; 4) 1/3; 5) 1.

14. Munopom Mii nro60ro 351eMeHTa 8ji MaTpUILIbI N-TO MOPSIJIKa HAa3bIBACTCS:
OTBETHI:

1. marpuna (n-1)-ro mopsaka, mosydaeMasi U3 3JIEMEHTOB MCXOTHON MaTpHIbI MyTEM BbI-
YEPKUBAHUS CTPOKH U CTOJIOIA, HA IEPECEYEHUH KOTOPBIX HAXOAUTCS DIIEMEHT ajj;

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

8ji
3. onpenenuTenb HCXOIHOM MaTPUIIbl, yMHOXKCHHBIN Ha DJIEMEHT aji.

2 3 4
15. B onpenenutene |Al= |5 —2 1| naiigure sHauenue MuHOpa My 1.
1 2 3

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

16. IIpu 3amMeHe BCeX CTPOK OMPEAETUTENSI COOTBETCTBYIOIIMMH IO HOMEPY CTOJIOIaMu, OTIpe-
JICIINTEIb
OTBeTHI:

1. MEHSET 3HaK;

2. IPUHUMAET HOBOE YHCIIOBOE 3HAYEHUE;

3. He M3MEHNAET CBOEr0 YMCJI0BOI0 3HAYEHMSI.

17. Ecnu 3neMeHThl JABYX CTOJONOB (CTPOK) OMPEAETHUTENS MPOMOPIHOHAIBHBI, OO0 paBHBI
JIPYT IPYTY, TO ONPEACIUTENh PaBEH
OTBETHI:

1.yIBOGHHOMY 3HAUEHUIO OMPEICIHUTENS, TMOTy4aeMOMY TP BBIYCPKHBAHHH COOTBETCT-
BYIOIIMX CTOJOIIOB (CTPOK);

2. HYJI10;

3.cyMMe MPOU3BEACHUIA IEMEHTOB 3TUX CTOJOILIOB (CTPOK) HA UX anredpanyecKkue J0MoJI-
HCHHSL.

18. Marpuiia Ha3bIBa€TCA KBaIpaTHOM, €CIIN

OTBETHI:
4. BcCe JIEMEHTHI CTPOK (CTOJIOIOB) HE PaBHBI HYIIIO;
5. 4YHCIO CTPOK HE PaBHO YHCIY CTOJIOIIOB;
6. YHCJI0 CTPOK PABHO YHCJIY CTOJIOIOB.
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19. I[Ipu yMHOK€HUHU MaTpUIIbl HA YUCIIO
OTBeTHI:
3. Bce3JIeMeHThbl MATPHUIIbl YMHOKAKTCS HA 3TO YHCJI0;
4. 3IEeMEHTHI OJHOTO U3 JFOOBIX CTOJIOIOB (CTPOK) YMHOXKAKOTCS HAa 3TO YHCIIO.

20. IIpu yMHOXEHMH JBYX MaTpPHUIL JOJKHO COOIIOAATHCS YCIOBHE:

OTBeTHI:
4. 4UCIO CTPOK MEPBOI MATPULIBI PABHO YUCITY CTOJIOLOB BTOPOI MaTPHUIIBL;
5. YHCIO CTOJOLOB IEPBOM MaTPUIIbl PABHO YHMCITY CTOJIOLOB BTOPOH MaTpUIIb;
6. 4mMcI0 CTOJI010B NePBOii MATPHUIILI PABHO YHCJIY CTPOK BTOPOii MATPUIIBI.

21. Marpuna A" naspiBaercs 00paTHOW MO OTHOLICHMIO K KBAJIPaTHOW MaTpuUIle A, eCIi OHa
YIOBJIIETBOPSAET YCIOBUIO

OTBETHL:
4. AA'=1;
5. AA'=E, rue E — e1MHHYHAsA MATDPHIA;
6. ATA=A;

22. BpruucauTh oOpaTHYIO MaTpHIly K MaTpulle A U yKazaTb CyMMY BCEX 3JIEMEHTOB 0OpaTHOM

W (12
MaTpulpl, rae A = .
PHIBL T4 4 9

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

23. Pemenue matpuyHoro ypaBuenus AX=B umeer Bu:

OTBETHI:
4. X=A' B:
5. X=BA?!:
6. X=A' B

24. PaHrom MaTpuIbl Ha3bIBAETCS
OTBeThI:
3. TpOM3BEJICHHE YHCIa CTPOK M Ha YHCIIO CTOJIOIOB 1;
4. 4ymMcj0, paBHOE HAM(OJIbIIEMY U3 NOPS/IKOB MUHOPOB JIAHHOI MAaTPHIbI.

111
25. Haiitu panr matpunet |0 1 2

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

2x+3y =15
26. Pemuth cucremy MetosioM Kpamepa, 1 B OTBETE yKa3aTh CyMMY.
3X+5y =29

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

27. BekTopoM Ha3bIBaeTCA
OTBETHI:
3. HampaBIIEHHBIH OTPE30K JIF0O0N KPHUBOW, Y KOTOPOTO OTPAHMYUBAIOIIUE €0 TOYKH Oe-
pYTCSl B ONPENICTICHHOM IMOPSAJIKE: TIEPBas TOUKAa — HAYAJIO BEKTOPA, BTOpas — KOHEI[ BEK-
TOpa;
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4. HampaBJIEHHBIH OTPE30K NPSMOH, Y KOTOPOr0 OrPaHMYHBAKIINE €r0 TOYKH 0epyT-
CA B ONIPCACJICHHOM MOPHAAKE: IEpBasg TOYKA — HAYAJ0 BCKTOPA, BTOPasgd — KOHCIL

BEKTOpA.

28. BekTopbl Ha3bIBAIOTCS KOJUIMHEAPHBIMU, €CJIM OHHU JIEKAT
OTBETHI:
4. TOJBKO Ha OJTHOM MPSIMOIA;
5. TOJBKO Ha MAPATICIBHBIX MPSIMBIX;
6. J1H00 HA OJHOI MPSAMO, JN00 HA MAPAJLICIbHBIX NPAMBIX.
29. BekTopbl Ha3bIBAIOTCS KOMILJIAHAPHBIMH, €CJIH OHH JIEXKAT
OTBETHI:
4. TOJBKO B OJHOM IIJIOCKOCTH;
5. TOJIbKO B MapaJICIbHBIX TNIOCKOCTSX;
6. J100 B OJHOM IJIOCKOCTH, JJH0O0 B NapaleJbHbIX IJIOCKOCTSX.

30. Cymmoii BekTopoB a u b, (a + b) HaseiBaeTcst BEKTOp, HAYIIUI
OTBeTHI:

1. u3 KoHIIa BekTOpa b B Havano Bekropa a;

2. M3 HAYAJ1a BEKTOPA & B KOHEI BeKTOpa b.

3 2
31. BourciauTh COOCTBEHHBIC YHCIIA MATPULIBI (2 3] U B OTBETE yKa3aTh UX CYMMY.
Otsets: 1) 2,2) 6, 3) 4, 4)1.
4 3
32. HaiiTi cOOCTBEHHBIC BEKTOPA MATPHUIIbI (3 4j Y CKaJISIPHO UX TICPEMHOXHTb.

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

33. CKalspHBIM [IPOU3BEICHUEM BEKTOPOB a 1 b HaspIBaeTCs
OTBETHI:

4. u4wuco, 0603HaqaeMoeia,b) Jm60%, paBHOE |a||b|sin(%);
5. BEKTOp OPTOTOHAJIbHBIN K BEKTOpaM a u b, pmHoit |a||b|c0s(§));

6. umcno %kos(%)), oGo3nauaemoe (a,b)_mboab .

34. Ecnu a oproronaies b, To ab paBHO
OTBeTHI:

31. nyJio;

32. [alp].
35. BbIunciuTh cKalsipHOE MPOU3BEICHHE BEKTOPOB: 8 = (2 2 1), b= (2 3 1).
Otsetsl: 1) 11,2) 4,3) 6,4)6.
36. BoIauc/IHTh KOCHHYC yriia Mexay Bektopamn d=(2 2 1), b=(0 2 1).

3 NG 3 3
N R AR S

OtBeTtsl: 1)

37.ECHH5=aXi+ay]+aZE, 5=bxi+by]+bzk, To ab paBHO

OTBETHI:
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1) abi+ab, j+abk,
2) ab, +ab, +ab,.

38. Paccrosaue mexy Toukamu Mi(X1,¥1,21) 1 M2(X2,Y2,22) onpenensiercs mo Gpopmyiie
OTBETHI:

1) M1M2H=|X2_X1|+|Y2_y1|+|22_21|f
2) MM, :\/(XZ_X1)2+(y2_y1)2+(Zz_z1)2

3) M1M2 =XX, +Y,¥, +2,Z,

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

33. BeKTOp, 0003HAYAEMBIil lébJ, KOMILJIAHAPHBIN ¢ BeKTOpamu & u b 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, 0003HAYAEMbIii [ﬁb , OPTOTOHAJIbHBIN K BeKTOpaM d u b , iuinHa ero papHa

|a-|b[sinab ;

4) ckansp, JyIMHA KOTOPOTO paBHA |§| ‘6‘ cosab u 0Go3Hauaemblil ab 1160 (é, H)

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

41.Ecrm @ =a,i + a, ]+ ak,b=bi+ byj7 +b,k , To BekTOpHOE TPOM3BENCHHE [36] paBHO
Otsersr:

1) ab, +ab, +ab,;

2) abi+ab,j+abk;

ik

a,|.
b

X y z
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 NPOU3BEICHHE BEKTOPOB M B OTBETE yKa3aTh CYMMY KOOPIHMHAT:
a=0 2 1),b=@1 0 3).
Otsetsr: 1) 2, 2) 4, 3) 6,4)0.

44. Bpluucauth 00bEeM NHpaMUAbl OOpPa30BAaHHOM  TpeMsl BEKTOpamH: a = (2 0 1),
b=@ 1 0),c=0 2 2).
Otsetsl: 1)2, 2)4, 3)5, 4) 1.

45. IIpu kaKoM 3Ha4eHUU MapaMeTpa M BEKTOpsl C, U C, NEPIECHIUKYISAPHbI?
a=1{,-2,3}, b={30,-1}, ¢ =2a+mb, ¢,=3b-17;
Otset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. Yron ¢ Mexny BEKTOpaMu a = xj + yJ + lez ub = XZT + yzi + ZZIZ omnpeaensercs u3 Gpop-
MYJIBL:
OTBeTHI:

1) cose =

XX, + VY, + 417,
I+ +zt G +ys 42,
2) Cosp=XX, + 1Y, +,Z, ;
XXo + Vi¥o + 4,2,

2 2 2 2 2 2
\/X1+Y1+Zl '\/X2+Y2+Zz

3) sinp=

47. CMeliaHHOE TIPOU3BEICHUE BEKTOPOB &,b,C ecTh
OTBETHI:

1) BekTOp, MOJy4aeMblil IPU YMHOXKECHHH dHa D BEKTOPHO, U MOJYYUBILHUICS PE3YJIbTAT YM-
HOYXKaIOT CKAJISIPHO Ha C ;

2) cKAJAp, MOJVYAEMbIH IPH_YMHOKEHHH a ma b BEKTOPHO, M _IOJYYMBIIHICS BEKTOP

YMHOKAKOT CKAJISIPHO HA C ;

3) ckamsp, MOJAyYaeMbli TpPU YMHOXKCHHM @ Ha D BEKTOPHO, M MOJYYHMBIIMICS BEKTOD
YMHOXXaIOT BEKTOPHO Ha C .

48. Haiiti nnmHy BekTopa a = 20i + 30JT —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,rae ii = Ai + Bj oproronajies npsimoii | ;

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

— - X = I-t
50. YpaBHEHUS IPSIMBIX X=X _ Y% 1) { ar (2)
| m y=y,+m-t

y=kx+b (3)
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HaspiBarorcs crieicTBEHHO:

Otser:

1) (1) — IMapamerpudeckum, (2) — KaHOHUYECKHM, (3) — ¢ YIIIOBBIM KO3(hPHIIUECHTOM;

2) (1) — kKaHOHUYEeCKHUM, (2) — MapaMeTPUYECKUM, (3) — ¢ VI/I0BbIM K03 duneHnToM;
3) (1) — ¢ yriioBsiM K03 punineHTOM, (2) — KaHOHUYECKHUM, (3) — MapaMeTPUICCKHM.

51. YpaBHeHus X_IXO _Y Yo _27% (1)

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

HaspiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — napameTpuyuecKoe ypaBHEHHE IPSIMO# B TPOCTPAHCTBE, (2) — KAHOHUYECKOE ypaBHCHHE

IpsSMOI B TPOCTPAHCTBE, (3) — HAMPABJISFOLIHIA BEKTOP MPSIMOH;

2) (1) — kaHOHHYECKOE YpaBHEHHUE MPSAMOU B IIPOCTPAHCTRBE, (2) — mHapaMeTPUUECKOE YPaBHCHHE

MPSIMOI B TPOCTPAHCTBE, (3) — HOPMAIBHBIM BEKTOP MPSMON — BEKTOP OPTOTOHAIBHON MPSMOM;

3) (1) — kaHOHHMYeCKOe YPABHEHHE NMPSIMO¥i B MPOCTPAHCTBE, (2) — NapaMeTpuYecKoe ypaB-

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

52. Yron Mex1y npsMbIMU X=X _Y=h _ 274 X% Y=Y _I7%
Il ml nl |2 m2 n2

Omnpenensiercs U3 BbIPAKEHUSA:

Ortser:

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

L
\/I12+m12+n12 -\/I22+m22+n22

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

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

\/If+mf+nf -\/I22+m22+n§

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

U Bextop fi = Al + Bj + Ck (2)
HaspiBaroTcss COOTBETCTBEHHO:
OrtBer:

1) (1) — ypaBHEHHUE IPSIMOIA B POCTPAHCTBE, (2) — HAMPABIISIOIINI BEKTOP MPSIMOIA;
2) (1) - ypaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE, (2) — HAIIPABIISAIOIMIA BEKTOP IIOCKOCTH;
3) (1) — ypaBHeHHE IVIOCKOCTH B MPOCTPAHCTBE, (2) — HOPMAJBbHBIM BEKTOP MJIOCKOCTH.

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

OTIPENIEIISIETCS U3 BBIPAKECHUS
OrtBerT:

A1A2 + BlBZ +C1C2

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

2) cosa =

AA +BB,+CC,

3) cosa =
\/Af +B +C’ \/A,f +B2+C?

55. Haiitu HOpManb K npsiMoit 2X + 3Y = 7 U KOOPJUHATHI CIIOKHUTb.
Otsersr: 1)5, 2) 4, 3) 6, 4) 6.
56. HaliTu paccTosiHHE OT TOUKH A(2 0 2) 10 TIocKocTu 2X+2y+2+3=0.
Otsersr: 1) 2, 2) 3, 3) 1, 4)6.
2 2
57. Haiitu (hoKyCHOE pacCTOSIHHE AJUTUTICA )5(—2 + Z_Z =1.
Otsersr: 1)2,2)4,3)6,4) 3.
58. 3aaHo KOMIUIEKCHOE Yucio Z = X + 1y. BeiOepute npaBuiibHbIe 0TBETHI Ut Rez , Imz | |z,
€CJIU:

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

OrTBerT:

1)1, 4,9,

2) 3;5;8;

3)2;4,9;

4) 3;6;9;

5)3;5;7.

59. YMHOKEeHHE KOMIUIEKCHBIX YHCeN Z; HZ,; OCYIIECTBISIETCA 10 opmyrie:
OTBETHI:

l)_lz_dlz_:JiCDS( @, + @) Hisin(g, + @,));

2) |z4]|z2|(cos @y @, + ising, @, ),

3) |z4llz2| (sin( @y +9,) +icos( @y + @,)).

60. JleneHre KOMIUIEKCHBIX YUCEN Z4 HZ; OCYIIECTBISETCS MO GOpMYIIe :
OTBeTHI:

! Pr oy ;oo P
1) - (CDS% +1i sin %),
2) j,_' (cos (@, — ;) +1 sin(e; — @;));
3) :,; (sin(o, — @;) +icos (@, — @,));

F

-

Eg

4)

(sini +icos m“‘)_

o o]

61. Bo3senenue B cTeneHb N KOMILIEKCHOTo uucna Z = |z|(cos ¢ + i sin ¢)ocymecTsnsercs mo
dopmyie:
OTBETHI:
1) |z|*(cos™p + isin™ @);
2) |z|*(cos @™ + i sing™);
3) lz|” (cns—mﬂnk +i sin—mﬂ"m);
(] (]

4) |z[*(cos(n - @) +isin(n-¢)).




62. M3BieueHust KOpHs N-0¥ CTETIEHU OCYIIECTBISETCS O (hopMyIie:
OTBeTHI:

1) Vi (cos
2) “/lz] (sm a
3) lffm(cnsf + isinf) :

1) Izl (cos e +isinfe)

etk , .
+ isin
mn (5}

+2nk |p+2.1?k)

o+ 2k
£

+icos

63 . Haiitu npousBenenue komruiekcHbix yrcen (2 + 3i)(5 + 2i).
Oteers:1)4+19i, 2) 14+19i, 3) 11+11i, 4) 12+5i.

64. YuciioBol nociie10BaTeIbHOCTHIO Ha3bIBAIOT MHOKECTBO

OTBETHI:

1) 3aHyMEpOBAaHHBIX JCWCTBUTEIBHBIX YHCEI, PACIIONIOKCHHBIX B MOPSJIKE BO3PACTAHUS HX 10
a0COJIFOTHOM BeJIMYMHE;

2) 3aHyMEpPOBAHHBIX BEIICCTBCHHBIX YHUCEII, MOAYMHSIOMUXCS 33JaHHONW ()YHKIIMOHATBHOU 3a-
BHCHUMOCTBIO X, = f(x);

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

camemMy or N < N.

65. Yncio @ Ha3bIBAETCS IPEAEIOM OCIEN0BATENBHOCTH {X,, }, €CIM IS BCIKOIO

OTBeTHI:

1) uncna 1, Haiinéres & 0 Takoe, YTO BHIONHAETCS HEPABEHCTBO | X, — al<¢;

2) uncna 1, Haiinérea & — 0 Takoe, UTO BBIIOIHAETCS HEPABEHCTBO | X, — al> ¢ ;

3) & c 0 maiiaéres Ymeao iy = 1y (£) Takoe , YTO BBINOJIHSIETCS HEPABEHCTBO | ¥, — al<g

4) ¢ = 0 HaiiféTcs 9ucio Ny = Mg (£) Takoe , YTO BHIIOJHAETCS HEPABEHCTBO | X, — al> ¢ ;

66. Ecim lim, . x, =a, lim

y, =Db, 10

OTBETHI:
1) ]'im?‘! —*og [:x?‘!}r?‘!:]: a}r?‘! + bx?‘!’
g)_hmn —*og (In}rnj:_ﬂ’._b

3) lim,, . (x,¥,)= alim

1 —roo }rn + b hmn—}u: xn-

1 .

67. Ipenensr @) 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 Npeiea; D) BTopoii 3aMeuaTeIbHbII Npe/ies; ¢) nepBblii
3aMeydaTe/bHbIi Ipee;
2) a) MepBbIi 3aMeuaTesbHBIN Tpees; D) mepBblit 3aMeuaTeNbHbIN TPEIEIT; C) BTOPOi
3aMevaTeNIbHbINA MPEee;
3) a) BTOpOI 3aMeuaTeNnbHBIN Tpeien; D) mepBblii 3aMeyaTesbHbIN MPEIe; ¢) MepBbIi
3amMevaTelbHbIN Mpees.

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

1) lim f(x)=b, rze |f(x)—b| < &
2) lim f(x) =b e b = f (a)
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3)lim f (x) =b, rue b onpenensiercst u3 onpenenenust npexnena f(X) B Touke x = a.
X—a

69. ®yukuus f(X) Ha3pIBaeTCS HEMPEPHIBHON B TOYKE X = a, €M i Jioboro & > 0 Haiijgercs
o(&) > Orakoe, uTo JyIs
OTBeTHI:

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

2) |X — a| < 0(€)) cipaBeITUBO HEPABEHCTBO | f(x)—f (a)| >&;

§)_|X — a| < 0(&)_cupaBeLIMBO 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
ompeaeneHa, muoo f(a) = lim f (x), To Touka x = a Ha3bIBaeTCS
X—a

OTBETHI:

1) Toukoii pa3pbiBa MEPBOIO POJIA;
2) TOYKO# pa3pbiBa BTOPOTO POa;
3) yecTpaHMMOii TOYKOM pa3pbiBa.

71. Eciu B TOUKe X K rpaduky dpyukumu ¥ = f(x) mpoBejeHa KacaresbHasi, TO IIPOM3BOIHAS U
muddepeHmanbHas GYHKIMYA T€OMETPUUYECKH UCTOIKOBBIBAETCS COOTBETCTBEHHO KaK

OTBeThI:

1) mpupaiieHre OpaMHATHI KacaTenbHO Ha[xg; Xy + Ax] u TaHrec yria HakIOHa KacaTenbHOI
K ocuJ, B TOUKE Xj;

2) TaHTeHC yryla HaKJIOHa KacaTelbHoi kK oc O, u npupaiienne GyHKIMU Ha [xg; %, + Ax]

3) TaHreHcC yrjia HaKJIOHA KACATEJIbHOI K ocH . B TOUKE X, NMpUpalleHNne OPJANHATHI Ka-

caTeJIbHOM Ha [xg; %, + Ax]

u
72. Eciu dynxmun U(X) uV(X) nuddepenuupyemsr, To (U - V)'n (E)IBH‘II/ICJ‘I}IIOTC}I COOTBETCT-

BEHHO 110 (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. Ecn ¢yukumsa ¥y = f(x) 3amana napamerpudecku, T.e. X = @(t) u ¥ =1 (t), rme t-
apamerp, TO
v'(x)Bbruncisercs o Gopmyne:

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

de(t)
di(t)’

74. Ipaunbno Jlonurans: ecimu f(x) u g(x)HenpeprlBHbI ¥ auddepeHIupyeMbl B HEKOTOPOH
IPOKOIOTOM okpecTHOCTH Touknx = C,g(x) #0ulim, - f(x) = 0lim,._ . g(x) =0, 10

OTBETHI:
fx) _ JMim fGx)
g(x) ~ lim g(x)’

. flx) .. ffany
2 tmc gy = 1 (go)

im. LE3 = hm 55

1) lim_ -

75. JlocTaTOuHBIM yca0BUeM Bo3pacTanus ¢pynkuus ¥ = f(x)nala; b) asnsercs
OTBETHI:

1) f'(x) < 0 B mo6oii Touke x € (a; b);

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

76. Benn dysxuus v = £(x) onpenenena ua (a; b) u wis Beex x € (a; b)f''(C) = 0, 10 pynk-
st ¥ = f(x)na (a; b)

OTBETHL:

1) yObiBaer;

2) BO3pacraer;

3) BBINYKJIA;
4) BOrHyTa;

77. Mpsimasty = kx + bsprsieTcst HAKIOHHON acuMnTOTON Jutst QyHKumu ¥ = f(x),eciu

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

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

. in
79. BeruucnuTh npezaen ||m m .
x—0 X

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

3 X“+1
. X +1
80. Beruncnuth npezgen ||m( 3 ] .
X

X—>0

Oteetsl: 1) 2,2) 1, 3) 3, 4) 0.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

Tlpunosicenue 13

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

IIpousBoaHas, ee CBOMCTBA.

I'eomeTpuyeckuii U GU3NIECKUNA CMBICIT IPOU3BOTHOM.

OcnoBuble npaBuita auddepenurpoBanus. Tabauma nporU3BOIHBIX.

[Tpon3BoHBIC CIIOKHOW, 0OpATHOM, MapaMeTPUIECKON (YHKITHA.

Jlorapudmmueckoe nuddepenmpoBanue.

[TpousBogHas MOKa3aTeNbHO-CTEIIEHHOW (PYHKIINU.

Huddepennnan GyHKmm.

[Ipon3BOHBIE BBHICHIMX MOPSAKOB 3JIEMEHTAPHBIX, CIOKHBIX, APaMETPUUECKUX U HEsB-
HbIX QyHKIUA. Anddepennnanst BRICIINX MTOPSAKOB.

®opmyna Teitnopa. Pa3znoskeHre HEKOTOPBIX 3JIeMEeHTapHBIX (pyHKIHMi 110 Gopmyne Tei-
jopa.

MOHOTOHHOCTb (YHKIIHHA. DKCTPEMYMBI.

Teopembr depma, Poms, Jlarpanxka.

[TpaBuno Jlonurans.

Hccnenoanve GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOM.

BekropHast pyHKIMS CKaTIpHOTO apryMeHTa.

KpuBr3Ha 1miockoi KpuBoid. BOJIIOTA.

KpuBu3Ha npocTpaHCTBEHHOW KPUBOM.

[TepBooOpa3nas. HeomnpeneneHHbl UHTErpal U €ro cBoiicTBa. Tabmuua MHTErpanoB. 3a-
MeHa IepeMEeHHOI B HeonpeAeIeHHOM nHTerpaie. Meton BHecenus noa nuddepeHman.
WHTerpupoBaHue 10 4acTsm.

HHTerpupoBaHue MPOCTEHIIUX APOOCH.

HuTerpupoBanue palioHaIbHBIX APOOSH.

WuTterpupoBanme QyHKIHA, palHOHAIBHO 3aBUCAIIMX OT TPUTOHOMETPHUECKUX ()YHKIIHHA.
HekoTopsie uHTErpasibl TPUTOHOMETPUIECKHUX () YHKITHI.

WuTerpupoBanue alreOpandyeckux uppaluoHaIbHOCTEH.

O0630p METOI0B HHTETPUPOBAHUS.

Onpenenennsiit uaTerpain. ®opmyna Herotona — Jleitoauna.

3aMeHa NIEPEMEHHOM B OIIPEIETICHHOM UHTETpalle.

HHTerpupoBaHue 1o 4acTsm.

[TpubnnxeHHOe BBIUMCIIEHUE ONPEIETICHHBIX HHTETPAJIOB.

HecoOcTBeHHbIE HHTETPAIBI.

[Tnomaau rmiockux ¢uryp.

JnvHa nyru KpuBoi.

O6mwem Tena BpameHus. [lnomanb moBepXHOCTH BpaLEHHUS.

MowmeHnTsl. LlenTp TskecTu.

[TpunoxeHus onpeneNeHHbIX HHTErPaIoB K PeIICHUIO (PU3MUECKUX 3aay.

JIBOMHOM MHTETpai B IPSIMOYTOJIbHBIX KOOPANHATAX.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTETpAJIE.

Brraucnenue miom@anei IIoCKux 00aacTei.

Brruncnenue 066eMoOB.

Bbruncnenue niomaau noBepXHOCTH.

[TpunosxeHus JBOMHOIO MHTETpajia K MEXAHHUKE.

TpolHOM MHTErpaj B NPSIMOYTOJIbHBIX KOOPJAUHATAX.

[Tepexoxa B TpoitHOM MHTETpajie K HUIMHIPUYECKUM U CPepUIeCKUM KOOpIUHATAM.
Brruncnenre 06beMOB C TOMOILBIO TPOWHBIX HHTETPAJIOB.

[Tpuno>keHns TPOMHOTO UHTErpaja K MEXaHUKE.

KpurBoauHENHbIE HHTETPAIBI.
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46.
47.
48.

®opmyna ['puna.
[IpunoxeHusi KpUBOJMHENMHBIX HHTETPATIOB.
[ToBEepXHOCTHBIE HHTETPAJIBI.
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Tlpunoowcenue 14

Tunosble 3aJaHUs 1JI KOHTPOJbHOM padoThl Ne2
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

Bapuanr 1
3amanme 1.
dy

Haiitu npousBoaHbie d_ TaHHBIX (QYHKIIHH.
X

a) y :331/x5+5x4—§;
X
6) y =In/(L-sinXx) /(1+sinx);

B) y = arctg(tg°x);
Inx,

r) y = (sinx)"*;
o) X+Yy+xsiny =0.

3amanue 2.
2

Haiitu d—y u d—y
dx  dx?
a)y=e*sinx; 6)x=2t—t% y =284
3aganue 3.
[Mpumensis popmyny Teitnopa ¢ ocTaroynbiM wieHoM B ¢opmyiie Jlarpanxka k ¢pyHkimm f
(X) = €%, BerunciuTh 3Hauenue €% npu a = 0,83, ¢ ToynocTsio 10 0,001.
3ananue 4.
Haiitu Hanbosbiliee 1 HauMeHbInee 3HaueHust Qynkuuu 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 Ttoukax A u B, paccTosiHue MKy KOTOPBIMH PaBHO a, HAXOJATCS UCTOYHUKHU CBETa, CO-

OTBETCTBEHHO ¢ cwiamu F1 u F;. Ha otpe3ske AB HauMeHee ocBelieHHY0 TOUKy M.

3amevanue. OCBEIIEHHOCTh TOUYKH UCTOYHUKOM CBETa CHIIOW F 0OpaTHO MpomopIroHaib-
HO KBa/JpaTy paccTosHuUs I ee ucTounnka ceera: E = kF/r, k = const.
3ananue 6.

UccnenoBath Metomamu auddepeHnnanbHOro HCYUCICHUS (DYHKITUIO y=f(X)u

UCIIOJIB3YS pe3yibTaThl UCCIEA0BAHUS, TOCTPOUTD I'pauK.
4

a) y:X3X—_1;6) y:(2+x2)e’xz.

3aganue 7.
HaiiT ypaBHEeHUsI KacaTelbHOM, ypaBHEHHE HOPMAIBbHOMN IJIOCKOCTH JIMHUU I = I (t) B TOU-

KE to.

r(t) = (2t =5)i + (t* = 2t) j —V5-t°k; t, =2.

3ajganue 8.
Hana dpynknus z = f (X; y). [lokasats, uro:

02,0z 0%z 0%z 0%z

F XY, Z, N ) ’ :O
b W ogx? g2 Oxay
y 2 2 2
z:xeK; F:xz*u+2xya Z+yzﬂ.
ox? Oxy op?
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3amanue 9.

Jana ¢pyukuus Z = F (X; y) u aBe Touku A (Xo; Yo) # B (X1; y1). TpeOyercs: 1) BEIUUCIUTE
3Ha4YeHHE Z1 B TOUKE B; 2) BeIUMCIUTH MPpUOIMKEHHOE 3HaUeHHe Z; GyHKIUU B Touke B, ncxo-
ISl U3 3HaUeHUS Zo QYHKIMU B TOUKE A M 3aMEHHB MpupalleHue GyHKIUHU Py Nepexoie OT TOY-
ke A x Touke B nuddepennunanom; 3) oeHUTH B MPOLEHTAX OTHOCUTEIbHYIO MOTPEIIHOCTD, MO-
yUalolyIocs IpU 3aMeHe npupaiieHus GpyHkiuu ee nuddepenimanom; 4) CocTaBUTh ypaBHEHHE
KacaTeJabHOM ockocTH K moBepxuoctu 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 ¢pyuakmus Z = f (X; y), Touka A (Xo; Yo) ¥ BEKTOp a (a1; ap). Haiitu: 1) grad z B Touke
A; 2) mpon3BOJIHYIO B TOUKE A 10 HAIPaBICHHUIO BEKTOpA a.
z=In(3x°+4y?); A(L3); a(2;-1).
Bapuanr 2
3amanue 1.

. dy .
Haiitu npousBoaHbie d_ JAHHBIX (PYHKIIHI.
X

a) y:551/x2+x+1;
X

0) y=2"*e";
B) Yy = (arcsin x)/v/1—x?;

r) y = (cosx)”;

n) Iny = arctg [ﬁj
y

3ajanue 2.
. dy d%y 3
Haiitu i u o 1t 3amaHHbIX GyHknumit: a) y = f (X); 6) X = ¢ (1), y = ¢ (1).
a)y=xvJ1+x*; 6)x=t+Incost;y=t—Insint.
3ananue 3.

[Mpumensist popmyny Teiiopa ¢ ocTarouHbiM wieHOM B Gopmysie Jlarpamka k GpyHkiuu f
(X) = €, BoruncnuTh 3Hauenue €° npu a = 0,13, ¢ TounocTsIo 10 0,001.
3ananue 4.

Haiitu nanbosbIiiee 1 HauMeHbIee 3HaYeHus ¢pynknuu 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-

YTOJILHOTO TMOMNEPeYHOro cedeHus. KakoBbl JOKHBI ObITh LIMPUHA U BBICOTA TOTO CEYEHHS,
4yTOOBI OaJTKa OKa3bIBaja HauOOJbIIee COMPOTUBICHUE HA U3THO?

3ameuanue. ConpoTHuBieHHE OaIKU HA U3THO MPOMOPLIMOHATIBLHO MPOU3BEICHHUIO ITUPUHBI
X e TIOMePEeYHOro CedeH s Ha KBaxpar ero Beicotsl: Q = kxy?, k = const.

3ananue 6.
UccnenoBath Metomamu auddepeHnnanbHOr0 HCYUCTCHUS (DYHKITUIO y=f(X)u
UCIIOJNB3Ysl PE3YJIbTAThl HCCIEAOBAHMUS, IOCTPOUTH rpaduK.
4x° 2
a) y= ; 0) y=Inl9—-x°).
X3 _ 1 ( )
3ananue 7.
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Haiitn ypaBHEeHuUs KacaTelbHOM, ypaBHEHHE HOPMAIBHOM TUIOCKOCTH JIuHKH I = I (t) B TOU-
KE to.

rt) = (2-t)i+vV25-t*j+t>*k; t,=4.

3ananue 8.
Jana ¢pyuknus z = f (X; y). [Tokaszars, uro:

0z 0z 0%z 0%z 0%z
FI XY 2, —;— =0
ox oy’ ox? dyz 0x0y

z=sin(x+ay), F=-——a”—.

3ananue 9.

Jana ¢pyukuus Z = F (X; y) u aBe Touku A (Xo; Yo) # B (X1; y1). Tpebyercs: 1) BEIUUCIUTH
3Ha4YeHHE Z1 B TOUKe B; 2) BeIUMCIUTh NpUOIMKEHHOE 3HaueHne Z; GyHKIUHU B Touke B, ncxo-
ISl U3 3HAUEHUs Zo (QYHKIMU B TOUKE A U 3aMEHUB NpUpalleHue GyHKIUHU IpU Iepexoie oT ToY-
ke A x Touke B muddepennnanom; 3) oueHUTh B MPOIEHTAX OTHOCUTEIBHYIO TIOTPEIIHOCTD, T10-
YUaloIIyoCs IpHU 3aMeHe MpupalieHus GyHkuun ee auddepenunanom; 4) COCTaBUTh ypaBHEHHE
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; ap). Haiiru: 1) grad z B Touke

A; 2) mpou3BOJIHYIO B TOUKE A 110 HalpaBJICHUIO BEKTOpa a .
z=3x"+2x%"; A(1;3); a(4;-3).

TunoBsble 3a1aHUA 1)1 KOHTPOJIbHOH padoThl N3

Bapuanr 1
3ananue 1.
Haiitu HeonpeneneHHsle nHTerpansl. B myHkTe a) u 0) pe3yabTaTsl IpoBepuTh AU depeH-
LUPOBAaHUEM.

J- sin xdx

) [ o3 (x+3)dx _ )f (&/x +1)dx
\/COS X

Cax?=2x" T (x e

0) jxarcsin 1dx
X

3amanue 2.

BbruuciuTh npuOaMkeHHOE 3HaYEHHE OIpPEesIEHHOro MHTerpasa If(x)dx C TOMOILBIO
a
¢dopmynel CumiicoHa, pa3douB oTpe30k UHTerpupoBanus Ha 10 yacteil. Bee BrIuncienus npous-
BOJUTH C OKPYTJIEHUEM JI0 TPETHETO NAECATUYHOIO 3HAKA.

12
I VX3 +4dx.
2

3amanme 3.
BreruncnuTh HECOOCTBEHHBIN MHTETPAN WK JOKa3aTh €T0 PACXOAUMOCTb.
.2[ dx
L (x+3)%
3amanue 4.
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Beruucnute 00beM Tena, 00pa3oBaHHOTO BpalleHHeM BOKpYT ocu OX QUrypbl, OTrpaHUYEH-
HOM THONy>/UHICOM Y = 31— X? , mapa6omoii x = /1— y u ocsio Oy.

3amanme 5.
BBIMHCIUTE ¢ TOMOIIBIO TBOMHOTO MHTETpalia B MOJISIPHBIX KOOPAUHAT TUIOMIA/b (UTYPHI,

OrpaHUYEHHON KPUBOH, 3aJaHHON YPaBHEHUEM B JI€KapTOBbIX KoopAnHaTax (a > 0).
x°=d% ("),

3amanue 6.

BbuucinTh ¢ TOMOIIBI0 TPOHHOTO MHTErpaia 0ObeM Tena, OrPaHHUYECHHOTO yKa3aHHBIMH
noBepxHocTAMHU. Crenarh 4epTek JaHHOTO TeNa U €ro MPOEKLIUHU Ha INIOCKOCTh X 0.

=0, 42=)" 2Xx-y=0, x+y=09.

3ajanue 7.

BrluncnuTs KpUBOIMHENHBIA HHTETPAIT

[ O + y)dx—(y* = x)dy
Broutb jomanHo# t = ABC, rie A (1; 2); B (1; 5); C (3; 5). CnenaTh yepTex.

Bapuanr 2
3ajanue 1.
Haiitu HeonpeneneHHblie nHTErpanibl. B myHkTe a) u 0) pe3ynbTaTsl mpoBeputh quddepeH-
[IUPOBAHUEM.

(x+ arctgx)dx 2_3)dx v X+ 5dx
)I 1+ x? ) len(x2+1)dx -[x +5x2+6 J-1+3«/x+5'

3amanue 2.

Boruncnuth npubinmKeHHOE 3HAYEHHE OMPEeNIEHHOr0 MHTEerpaia If(x)dx C TOMOIIIBIO
a
dbopmysnsl CumricoHa, pa30MB OTpe30K uHTerpupoBanus Ha 10 gyacreil. Bee Bbruncienus mpous-
BOJIUTDH C OKPYTJICHUEM JI0 TPETHETO NECATUYHOTO 3HAKA.

11
J\/ x3 + 3dx.
1

3amanmue 3.
Brruuciuts HeCOOCTBEHHBINM MHTETPAJT UIIH JI0KAa3aTh €r0 PacXOIUMOCTb.
-3
dx
° XInx
3amanue 4.

Brruuciuts 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHudeH-
HOW KpUBBIMH Yy = 2 / (1+x%) u y= X,
3ajanue 3.

BbruncnuTh ¢ TOMOIIBbIO JBOMHOTO MHTETpalia B MOJISIPHBIX KOOPAUHAT TUIOMIA/b QUTYPHI,
OTPaHWYEHHOUN KPUBOH, 3aJaHHON YpaBHEHHUEM B JIEKApPTOBBIX KoopauHaTax (a > 0).
Xt =d ( xt- 357
3ananue 6.

BbIuucinTh ¢ HOMOIIBIO TPOHHOTO MHTErpana oObeM Tena, OrPaHMUYEHHOTO yKa3aHHBIMH
MOBEpXHOCTAMHU. Cies1aTh 4epTeK JaHHOTO TeJla U €ro MPOEKINH Ha IIIOCKOCTh X O'Y.

=0, x2+y2=z, X2+y2=4.

3amanue 7.

Brluncnurs KpUBOIMHENHBIM HHTETPAIl

x
-!.ydx+;dy
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B10Jb Ayru 1 kpuBoii y = €™ ot Touku A (0; 1) no Touku B (-1; €). Cuenars yeprex.
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Tlpunoocenue 15

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

1. Haiiti mpou3BoaHyO A1t QyHKIMHA € .

Otsetsl: 1) €7%,2) e*,3) —e™*, 4) -e”.

2. Haiitu iponsBoanyto a1s Gyakuun 5x° + e,

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

3. Haiitu npousBoanyto dyHkimu 5x* +sin(6x).
OtseTsl : 1)5%° + c0s(6x),2) 20x® + 6.cos(6x) ,3) 20x* + cos(6x) ,4) x> + 6c0s(6X) .

4. Haittu npousBoanyto GpyHKIua X° + CoS(3X) .
Otsetsr: 1)3x° +5sin(6x), 2) 3x* —3sin(3x), 3) 3x** +sin(6x), 4) 4x* +3sin(3x).

5. Haiiti mpon3BogHyto GyHKImH COS°(X).
Otsetsl: 1)sin(2x), 2) —sin(2x), 3) —cos(2X), 4) cos(2X) .

6. Haiitu npousBoanyto pyHkimu Sin(3x+2) .
Otsetsl: 1)3sin(X), 2) 3sin(3x+2), 3) 3cos(3x+2), 4) -3cos(3x+2).

7. Haiiti iponsBoanyto a1s Gpyskuun  e> - (2x* +5)°.
Otsetsl: 1) 6e%-24x°(2x* +5)7, 2) 6e** - (2x* +5)° +e™ - 24x>(2x* +5)%, 3) e™-24x°(2x* +5) ,
4) e . (2x* +5)° +e™ . 24x°(2x* +5) .

8. Haiitu nepByto Npou3BOHYIO OT (YHKIIUU U BHIYMCIUTH €€ 3HAU€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 (QYHKLHHU U BBIYUCIUTD €€ 3HAUEHHUE B TOUKE X = 4:
v =3x— 6yx

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

10. Haiit iepByI0 MPOM3BOAHYIO OT (DYHKIIMK M BBIYHCIIATH €€ 3HAYSHHE B TOUKE X = 1:
1 1
Y=z T 1+ x*
Otsert: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

11.  Ecmu ¢pynkmus U=U(X,y) tuddepenuupyema B Touke My(xy, ¥p), a dyrxumsa X=@(t) u
y=¥(t) nupdpepenuupyema B TOuKe iy, Torna Gyakums U=(X,y) nuddpepenuupyema B ToUke &y
¥ YacTHasi MPOU3BOJHAS BEIYHCISIETCS O (hopMyIie:

. q) dYU_8U3x auady. o\ SU_dUdx dUdy. 4y 8V _SUdy aUdx
Orser: 1) 3t ax ﬂ¢+a}- at’ ) gt ar dt+a}- g’ ) At dx dr+a}- dt’
12.  T'pamuenrom dyukimu U=F(X,y,z) B Touke My(xq, ¥y, Zy) Ha3bIBaeTCS

: = 43+ 4+ 2745
Ortgert: 1)gradU= axdx+a}_dy+ azdz,
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au au au
= —t— =+ — =
2) gradU dx i 8y j 8z k'’

au au au
— +— S .
3) gradU=—cosa ™ cosf +—— cosy

13.  ®opmyna Herorona-Jleiibnuma, eciau F{X) - nepsoodpasuas mis f(X), numeer Bu:

Orser: 1)} f(x)dx = F(a)~ F(b): 2) if(x)dx —F(b)-F(a);

3) if(x)dx=F(b)+F(a);4) Tf(x)dx=F(b)-F(a).

14, (DOpMYJ'Ia HHTCIPUPOBAHUA 110 YaCTAM JIA OIIPECACIICHHOIO HHTErpajia UMECT BU/:

b

b b b
Orser: 1) [UAV =UV [ +[VdU ; 2) fudv :%

b
—deU

b b b du b b b
3) [udv=uvl| - TR fudv =uv[] - [vdu .

a

15.  BblunciauTh onpeaeneHHbld HHTErpal

Oteer: 1) 5; 2) 1; 3)4; 4)2; 5)3;
16. Beruucnuts onpeneneHHslid HHTErpal
3 r*
N fwdx
14 J; vE
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;
17 Beruncnuts onpeneneHHslid HHTErpall
? 4
[2e
1 X
Oteer: 1) 5; 2) 1; 3)4; 4)2; 5)3;
18. Beruucnuts onpeneneHHslid HHTErpal

1-e 1
f dx
0 1—x

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

19. BpluMcIuTH ONpeaeIeHHbI HHTErpal

Oteer: 1) 5; 2) 1; 3)4; 4)2; 5)3,;

20.  BbIUUCIUTH ONpEACTICHHBIN HHTETPA
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12 . _ 2
EL [\."X"‘ 1) cix

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

21. Beluncnuts onpeneneHHslid HHTErpall
1
—dx
1 VX

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

22. BoruncnuTe onpeneneHHblii HHTErpal
1

I -
18[ V1— 4x-dx
o

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

23.  BBIUUCITUTH ONpEAETICHHBIH 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.  BpuucnuTh onpeseneHHbIi HHTerpa

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

Otset: 1)5; 2)1; 3)4; 4)2; 5)3;
27. Haiitu muiomaap miockoi Gurypsl, orpaHu4eHHON IPSIMBIMU
1
}F=Z(3x—1:]; y=0; x=2; x=4
Otetr: 1) 5; 2) 1; 3)4; 4) 2; 5) 3;

28. Haiiti niomans minockoit purypsel, orpaHUuE€HHON TUHUSAMU
y=4x+1; y=6x+1; x=0; x=2.



Otser: 1) 5; 2) 1; 3)4; 4)2; 5) 3;
29. HecoOcTtBennslii naTErpan I-oro poga od0o3xnavaercs:

b © 0 b
Otser: 1) j f(x)dx; 2) j f (x)dx ; 3) j f (x)dx ; 4) j df (x) .

30.  BeruucauTh HeCOOCTBEHHBIM HHTETPAI
1

= 1
S i
Otset: 1)5; 2)1; 3)4; 4)2; 5) 3;
31.  BbuucauTh HeCOOCTBEHHBIN HHTETPaT
- 1
9. f CERR
Otset: 1) 5; 2)1; 3)4; 4)2; 5) 3;

32.  BplUMCINTH TOBTOPHBIN HHTETpAl

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.  BbIuncauTh MOBTOPHBIA HHTErPAI
1 x
e.-f dxf (x+ ) dy
0 0
Otser: 1) 2;2) 5;3) 1; 4) 3; 5) 4;
34.  BbUMCIHATH IBOMHON MHTETPAJ IO MPAMOYTOJIBHON 001acTh

[[ves.

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

35.  BbUMCIHATH JBOMHON MHTETPAJ IO MPSMOYTOJIBHON 001acTh

E-ﬂ;[xz—l-}rjris,

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

<1
4,

BoruncnuTh 1BOMHOM HHTErpas 1o 00J1acTi, OrpaHUYeHHOHN 3aJaHHBIMU KPUBBIMU

36.
o [[ a5
D

roeD: v=x%; v=x



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

37. C momoIIplo TBOMHOTO MHTErpaja BBIYMCIUTH IJIOUIAIb (UTYpHl, OTPAaHHYCHHON KpH-
BBIMU

y=2x; v=—x; x=4
2

Otser: 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/ITB Nepexoada K NMOJAPHBIM 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/ITB Nepexo s K NOJAPHBIM KOOpAWHATaAM

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, OTPAaHUYEHHOMN
3a/laHHBIMH KPUBBIMU

4
ﬂlds
T— 2 -

D: x24+y* —2y=0; y=0; y=x

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

42.  BBIUUCIHTH 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.

HNuTerpupoBaHre HEKOTOPHIX TUIIOB AU(GepeHINATBHBIX YPaBHEHNH IIEPBOTO MOPSIIKA.
Juddepennnanbapie ypaBHEHHS BBICIINX TOPSIIKOB.

JIuneitnpie muddepeHnraIbable YpaBHEHUS! BTOPOTO MOPS/IKA C TIOCTOSIHHBIME K03 du-
[IUCHTaMHU.

JIuneitnsie quddepeHmranbapie ypaBHEHHS N — IO MOPSIKA ¢ TOCTOSHHBIMU KO3 GHUIn-
EHTaMHU.

Meron Jlarpanxa (MeTo Baprauyl MPOU3BOIBHBIX MOCTOSHHBIX ).

Cucrembl JIMHEHHBIX TU(QepeHINaTbHBIX YPAaBHEHHH C MOCTOSIHHBIMUA KO3 HIIMEHTa-
MH.
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Tlpunooswcenue 17

Tunosble 3a1aHUs 1JI KOHTPOJbLHOM padoThl Ned
OIIK 1 (ymems, 6nadems), OIIK 2(ymems, 61a0ems)

Bapuanr 1
3amanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

y'cosx =(y+1)sin x.

3ajanue 2
Haiitu pemenwne 3anaun Komu muddepenimanbHOro ypaBHEHUS TIEPBOTO TOPSIKA
3
y' = —x240x y(-1)==
X+2 2
3ananue 3
Haiitu obmiee pemenue nuddepeHmanbHOro ypaBHEHUS:
(1+y)y"=5(y)" =0.
3ananue 4
Haiitu 4acTHOE peuieHue b hepeHIaTbEHOTO ypaBHEHUs

y"—5y'+6y=(12Xx—7)e™, ynoenersopsiomee HauansHeiM ycimosuam:  Y(0) =0,

y'(0)=0.
3ajanue 5
Pemmmte mudepennmanbaoe ypaBHEHHE METOIOM BapHally IPOU3BOIBHOM MTOCTOSTHHON
2
y" + 72_2y — -
SN X
3aganue 6

Jlana cucrema JIMHEHHBIX AU PEPEeHINATBHBIX YPABHEHUN C TOCTOSTHHBIMU KO3 hUIU-
EHTaMU:

dx
—=3X-2
dt y
dy

— =2X+8
dt y

Tpebyercs: 1) HaliTu o0Iee pelIeHre CUCTEMBI ¢ TIOMOIIBIO XapaKTePUCTHUECKOIO YpaBHEHUS;
2) 3anmcath JaHHYIO CUCTEMY U €€ pelleHre B MaTpU4HOM (opme.

3amanne 7
KpuBas mpoxoaut depe3 TOUKY A(Z; —1) U 00JIaJjaeT TeM CBOICTBOM, UTO YTJIIOBOHM KO-

3 GUIMEHT KacaTeabHOH B 000 ee Touke MpONopIHOHaAIeH KBaJpaTy OpJAMHATHI TOUYKH Kaca-
HUA ¢ K0d(durmenTom nponopiuonansHocti K = 3. HaiiTi ypaBHeHue KpUBOii.

Bapuanr 2

3aganue 1
Haiitu obmiee pemenne nuddepeHmanp-HOro ypaBHEHUS

Xy'—y=+x*+y>.
3amanue 2

Haiitu pemenue 3anaun Ko nuddepennuanbHOro ypaBHEHUS EPBOTO MOPSAIKa
ye X =x-1 y(l)=e
3anaunue 3
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Haiitu oOmiee pemenne nuddepeHInanibHOro ypaBHEHUS:
Xy"+2y" =x°.
3ananue 4
Haiitu yactHoe pemenue nuddepenuuansroro ypapnenus y' —4y' +13y = 26X +5,

ynosnersopsiomee HavanshbiM yenosusm: Y(0) =1, y'(0) =0.

3amanue 5
Pemuth muddepeHnmaibHoe ypaBHEHHE METOIOM BapHaI[MH MPOU3BOJILHOM TOCTOSTHHON
, 1 1
y'+—y =

72 2 X

7T~ COS—

T
3amanue 6

Jlana cucrema JIMHEHHBIX AU PEpEeHINATbHBIX YPABHEHUN C MOCTOSTHHBIMU KO3 hUIU-
E€HTaMHU:

dx

— =-4X-6
dt y
dy

2 _ _4Ax-2
dt y

Tpebyercs: 1) HaiiTu o0IIee pemeHre CUCTEMBI ¢ TIOMOUIBIO XapaKTEPUCTHYECKOTO YPaBHEHUS;
2) 3anmcarh JaHHYIO CUCTEMY U €€ pelleHHe B MaTpU4HOM (opme.

3amanue 7
KpuBasi npoXoauT yepe3 TOUKy A(l; 2) ¥ 00J1aJ]aeT TEM CBOMCTBOM, UTO MPOU3BEIACHHE

yrioBoro ko3 duiuenTa kacaTesbHON B J1I000H ee Touke Ha CyMMY KOOPJIMHAT TOUKU KacaHUs
PaBHO y/IBOCHHOW OpJMHATE 3TOW TOYKK. HaliTh ypaBHEHUE KPUBOM.

91



Tlpunoowcenue 18

TunoBoii KOMILIEKT 3aJaHuM JJISl TeCTOB
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

1. Nuddepennnanbunie ypasaenus F(X,y,Y',Y",.. .,y(n))ZO Ha3bIBACTCS:
OtgBer: 1)ypaBHEHUs C YaCTHBIMU [TPOU3BOIHBIMH;
2)00bIKHOBEHHBIMU A ((HepeHIIaTbHBIMU YpaBHEHUsIMU |-0T0 mopsiaka
3)00bIKHOBEHHBIMH IH(depeHnAIbHBIMA YPABHEHUSIMH N-0I'0 NOPSAKA;S
4)ypaBHEHHMsI C YACTHBIMH IPOU3BOJAHBIMU N-0T'0 MOPSJIKA.

2. OpnopoaHoe auddepeHnnanbHoe ypaBHeHue |-ro mopsaka pemaeTcs myTeM MOCTaHOB-

KH:
x

Otger: )y =U-V;2)y=U - x; 3)y=§; Hy==.
3. HuddepenunansHoe ypaBHeHue |-ro mopsaka Ha3bIBAeTCs TMHEHHBIM, €CIIH
OtBet: 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 BU % +P(x)-v=0(x)

4. VYpaBHeHnue bepHyum nmeer 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. JIuHeliHOE ypaBHEHHUE TIEPBOTO MOPSIKA PEIIAETCS IIYTEM MOICTAHOBKH:

Oter: 1) ¥ =x-U; 2);;:%; 3):;:“5; HNy=U-V,

6. YpaBHenure BepHYIUM pelaeTcs myTeM MoCTaHOBKH:
Otser: 1)y =x-U; 2) F:E; Yy=U-V; 4)},:3

7. Yrobsl mudpdepenuuansaoe ypasuenue M (x, v)dx + N(x,y)dy = 0 npencrasnsno co-
00l ypaBHEHHE B NOJHBIX JU(QepeHnranax, Hy>KHo, YT0ObI ObLIIO BBITIOJIHEHO YCIOBUE:

8M _ 8N, aM AN | 8M AN | 8*m 8N
Omer: Do =5 Do ~ar Do o Do
8. Juddepenumansroe ypasaenne ¥ + a,y = +a,y* P+ | +a_y = f(x) HasbiBaet-

cs

OtBeT: 1) THHEHHBIM HEOTHOPOAHLIM
2) OMHOPOAHBIM N-TO OPSIKA;
3)HEeTMHEWHBIM HEOTHOPOIHBIM N-TO TIOPSIKA;
4)MUHENHBIM 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 HEOTHOPOIHBIM;

2) OAHOPOAHBIM N-TO TOPSJIKA;
4) HEJTMHEHWHBIM HEOTHOPOIHBIM N-TO MOPSAKA;

4) NuHeHbIM OIHOPOIAHBIM N-T0 MOPSIIKA.
10.  Ecimu nuddepennuansHoe ypaBHeHUe ¥ + a,¥ + a,¥ = 0 HMEeT /1Ba YaCTHBIX pelle-
HUS ¥y U Vs, TO

Ortser: 1) ¥y + ¥, 6ydem,Cyyy + C,¥, He OyIeT pelIeHHEM;
Dy, +yulCiy, + Ca¥y, OYIVT pelICHUIMH
3) Cyvy + C,¥, Oyner, a vy + ¥, He OyeT pelieHUAMH
4) ¥4 + ¥, u Cyyy + C2¥; MOTyT OBITB, @ MOTYT M HE OBITH PELICHHUSIMH.

11.  Ecam ¥y + ¥, - 1Ba IMHEIHO HE3aBUCUMBIX pelieHus TupdepeHnaTbHOr0 ypaBHEHUS
¥ +a,;¥v +a,y =0, To oluiee peuieHrne 3Toro ypaBHeHust Oyaer

Otser: 1) €, ¥, + Covs; 2) vy +¥5; 3) Ci}rlfﬂq L pyens 4 gpen

12. OpHopomHOE NHWHEHHOE ypaBHEHHUE € 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;

)y’ +ak+a,=0; 4k’+ak+a,=0,

13.  XapaKTepHCTHYECKOE ypaBHeHHe auddepeHnuanbHoro ypasuenus y" +ay +a,y =0

UMEET JIBa Pa3IUUHBIX JCHCTBUTEIbHBIX KOPHs K1 1 Kp. Torma obiiee perieHne 3Toro ypaBHEeHHsI
Oynert:

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

14.  XapakTepucTHueckoe ypaBHenue auddepeHnuanbaoro ypasnenus y" +a,y +a,y =0

MMeeT KoMIuiekcHbie Kopau K, =a +if u K, =a—if. Toraa obuee pemenne auddepeHn-
aIIbHOTO YpaBHEHUs OyJeT:

Orsert: 1)e”(C, cosax+C,sinax); 2)C, cos x+C,sinox;

3)e™(C, cos fx+C,sin px); 4)C,e™ +C,e”.
_). 1 2 E3 1 2

15.  Xapakrepucrtuuyeckoe ypaBHeHHE AU HEepeHIINATLHOTO YPaBHEHUS

y"+a,y +a,Yy =0umeer nBa onunakosbix Ki=Kp. Tora obmee perenue audhepeHImaTbHOro
ypaBHEHMS OyaeT:
Otser: 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"*,
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16.  XapaxTtepuctuueckoe ypaBHEHHE HEOJHOPOIHOTO JIMHEHHOTO YpaBHE-

Hua y" +a,y +a,y =P, (X)-e™umeer kopau K;u K, He paBHBIE a. YKaKUTe, KAKOE 3TO pelle-

HUC!:

Otgert: 1) oOmiee; 2)uacTHoe.

17.  XapakTepucTuyeckoe ypaBHEHHE HEOTHOPOIHOIO JINHEHHOTO ypaBHe-

Hua y" +a,y +a,y =P, (X) -e™umeer kopau Kiu K, He paBHbIE a. YKakKuTe, BUJ] €10 PELICHHUSL:
Ommer: 110, (™1 2)Q, (9™ +C,e"); 3)Q, (9 X' ¢, 20:
4) Qm (X)eax (Cleklx + Czekzx)

18.  XapakTepuctuyeckoe ypaBHEHHE HEOIHOPOJIHOIO JINHEHHOTO YpaBHEHHUS
y"+a,y +a,y =P, (x) e umeer kopuu kyu K. Uncio a paBHO X0Ts Gl OJHOMY KOPHIO Xa-

PAKTCPUCTHUICCKOI'O YPAaBHCHHUA. yKa)KI/ITe, KaKO€ 5TO pCHICHUC!

Ortger: 1) obmiee; 2) yacTHoe.

19.  Xapakrtepuctuyeckoe ypaBHEHHE HEOJHOPOAHOTO JIMHEWHOTO YpaBHe-

Hua y" +a,y +a,y =P, (X)-e™umeer kopuu Ky 1 Kp. Uucsio a paBHO XOTs GbI 0OJIHOMY KOPHIO

XApaKTECPUCTHICCKOI'O ypaBHCHI/IH. YKa)KI/ITC, BHO €TI0 PCIICHUA:
Oreer: 1) Q,, ()e™; 2)Q, ()(C.™" +C,e); )Q, (0 X' -6 4)Q, (Me™(Cie" +C,e").

dy1
% = f1(x,¥1,¥2, ....,yn)

20. Cucrema d;_‘n HAa3bIBACTCS
= fn(x,1,32,....,3m)

dx
OtBert: 1) kanonnuecko# |-oro nmopsiaxa;
2) HOpMalbHOM |-0ro mopsiaka;
3) HOPMAJILHOI N-0r0 MOPSAKA;
4)KaHOHUYECKOU N-0ro MOPsIKa.
21.  HopwmanbHas cuctema N ypaBHEHHI MOXKeET ObITh CBECHA:

Otgert: 1) k quddepeHnnanrHOMy YpaBHEHHUIO JIFOOOTO MOPSAKA;
2) x nuddepeHInaIbEHOMY YPaBHEHUIO C TOCTOSIHHBIMU KO3 PHULIEHTaMu;
3) inddepeHNATBLHOMY YPABHEHHUIO N -0r0 NOPSIAKA.
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Tlpunoowcenue 19

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

beckoneuHsli psil, €ro CXOAUMOCTD.

HccenenoBanue Ha CXOOUMOCTH PSAOB € MOJIOKUTENIbHBIMU WiieHaMHu. 1Ipu3Haku cpaBHe-
HUSL.

[Tpusnaku cxomumocTu Jlamam6epa u Komm.

WHTerpanbHbIi IPU3HAK CXOAUMOCTH.

AGcomoTHast cxoauMocTh. Teopema JleiiOuiia 0 CXOIUMOCTH 3HAKOUEPEYIOIIUXCS Ps-
JI0B.

OyHKIHOHANIbHBIE psAibl. O0JIaCTh CXOAUMOCTH.

[IpaBuibHAS CXOAUMOCTH (PYHKIMOHAIBHBIX PSIIOB.

Crenennsle psaasl. IHTEpBan U pagnyc CXOIUMOCTH.

Papn Teinopa.

. UaTerpupoBanue nuddepeHuanbHbIX ypaBHEHUH C IOMOIIBIO CTEIICHHBIX PSIOB.
. [IpusioskeHusT CTETICHHBIX PSAAO0B K MPUOINKCHHBIM BIYUCIICHHSIM.

. P71l ¢ KOMIIJIEKCHBIMU YJIEHAMH.

. Pager @ypee.

. Murerpan @ypsoe.

. Cxansiproe niosne. [Ipon3BoHas o HapaBJICHHUIO.

. 'pagueHT cKaIpHOTO MOJIA.

. BexropHoe none. IToTok BEKTOPHOTO MOJIs YepPE3 MOBEPXHOCTD.

. [lognpocTpaHcTBa.

. DNIEeMEeHTB KOMOMHATOPUKH: TTEPECTAHOBKH, Pa3MEIICHHUS, COUCTaHHUSI.

. Knmaccuueckoe ompenenenre BepOSATHOCTH, CIIy4aliHble COOBITHS, 3JI€MEHTapHbIE HCXO-

JIbl, CBOMCTBA KJIaCCUYECKOIN BEPOATHOCTH.

CoBMecCTHBIC U HECOBMECTHBIC COOBITHS. TeopemMa CII0)KESHUS BEPOSITHOCTEH.

3aBHUCUMBIE U He3aBUCUMBIE cOObITHA. Teopema yMHOXKEHHS BEPOSTHOCTEH.

YcnoBHas BepoSITHOCTh. Teopema o (hopmyrie MoIHOM BeposiTHOCTH, popmyisl baiieca.
[TonsiTHe pactpeneneHust BEpOATHOCTEN cilyyailHbIX cOObITHH. CXxeMa He3aBUCUMBIX UC-
nbiTannii. ®opmyna bepryim.

Crnyyaiinbple BETMYUHBI: OIpeiesieHne, (PYHKIMS pacripe/ieleHus ClydyailHON BeIMYUHBI U
€€ CBOMCTBA, HE3aBUCUMBIE CITYYAHbIC BEIMYUHBI.

OmnpeneneHnst YUCIOBBIX XapAaKTEPUCTUK JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX Be-
JUYMH: MAaT€MAaTHYECKOE OXUIAHUE, JUCIEPCHs, MOJA, MEIHWAHA, LICHTPAJIbHbIE U Ha-
YaJIbHbIE MOMEHTHI.

CBolicTBa MareMaTU4eCKOr0 OKUIAHUS U JUCHEPCUU JHUCKPETHOW CllydallHOM BeIMYU-
HBI.

buHOoMMaIBHOE pacnpeneneHne, BBIYUCICHNE MaTEMAaTHYECKOTO OKUIAHUS U TUCIIEPCUN
OMHOMMHAJIBHOTO paclpe/ieIeHHON ClydaifHON BEIMYMHBI.

I'eomerpuueckoe pacnpenenenue. Pacnpenenenue I[lyaccona. BeruncieHne OCHOBHBIX
YHCIJIOBBIX XapaKTEPUCTUK ITUX paclpencIeHui.

HenpepriBHble cliydaliHble BeNWYHHBI. BbIUMCI€HHE MaTEMaTHUECKOrO OXUJAHUS U
JUCIIEPCUU AJI1 PABHOMEPHO U HOPMAJIBHO PACIPEIEIICHHBIX CIIy4alHbIX BEITUYHH.
DyHKIHS paclpeeNIeHNs] HENTPEPBIBHON CITydallHOW BEJIMYMHEBI U €€ cBolcTBa. DyHKIUA
IUIOTHOCTH pacrpeneneHus. Moaa, meauana. HauanbHele U IEHTpaibHbIE MOMEHTHI.
[TonsiTre 0 3aKkOHE OOJBIINX YHCET.

OCHOBHBIE TIOHATHSI MaTEMAaTUYECKOI CTAaTHUCTUKU: T€HEpalbHas COBOKYITHOCTb, BBIOOD-
Ka, BBIOOpOYHbIE XapaKTepucTUKu. MeTo el oTOopa.

CraTucTH4ecKkue OLIEHKM M MX CBOMCTBA: HECMEIIEHHOCTh, 3()()EKTUBHOCTh M COCTOS-
TEJIbHOCT.
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35. [IpencraBneHue CTaTUCTUUECKUX JaHHBIX. [lonmron yactot. ['uctorpamma.
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Tlpunoowcenue 20

TunoBble 3a1aHUs 1JI KOHTPOJbHOM padoThl NeS
OIIK 1 (ymemw, 6nadems), OIIK 2(ymems, 61a0ems)

Bapmuanr 1

3aganue 1
Haiiti oOmumii 4iieH psia:

1 1 1 1
+—+

HccnegoBaTh CXOAUMOCTD YHCIOBOTO paaa:
2

N
n=1 (3n)|
3amanue 3
Uccnenosars CXO,Z[I/IMOCTI) 3HAKOIIEPEMEHHOTO psijia:

Z( )" (2n+1)
n=1

3amanue 4
Haiitn uHTEpBaJ CXOJIMMOCTH CTEIIEHHOI'O PsAJa W MCCISA0BATh CXOAUMOCTh Ha KOHIIAX
WHTEpBaja CXOIUMOCTH:

= n+l1 N
2o o X
13 (n + 2)
3ajianue 5
1
['sin x*dx
BbruncnuTh onpeneseHHblil nuaTerpan o0 ¢ TouHocTbio 110 0,001, pa3noxus mo-

JIBIHTErpaibHY0 (QYHKIMIO B CTENIEHHON Psi/l U 3aTe€M MPOMHTETPUPOBAB €0 MOUWICHHO.
3amanue 6
Haiiti Tpu mepBBIX, OTJIMYHBIX OT HYJS YI€HA Pa3lOkKEeHHs B CTEICHHOW Psj pelIeHUs

y' =sinx+0,5y?

y= y(x) mudpepeHIMaTbHOTO YPaBHEHUS , YIOBJIETBOPSIOLIETO Ha4ajb-

HOMY YCJIOBHIO y(0) = 1.

3ananue 7
Pa3noxuTh QyHKIHIO F(x)=x-1 B psig Dyphbe Ha MHTEpBATIE (=19 ,
Bapuanr 2

3aganue 1
Haiitu o6mmii unen psina:

34567

4 9 16 25 36
3amanue 2

HccnenoBaTh CXOAUMOCTH YHCITIOBOTO Psifia:
e 1

2.

= (N+1)In(n+1)

3amanue 3
HccnenoBaTh cX0IUMOCTh 3HAKOTIEPEMEHHOTO Psijia:
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0 (_1)n
nZ::l 2n-1

3ampanue 4
HaiiTn mHTEpBaT CXOAUMOCTH CTEIIEHHOTO psa M MCCIEA0BaTh CXOJUMOCTh Ha KOHIAX

HHTEpBaAJIa CXOAUMOCTHU:
n

nz_;,/zn(sn—l) ’

3amanue 5

n

°Ssin x°?
[ —dx

Beruucinutes onpeneneHHbld UHTErpan o X ¢ touHocthio 10 0,001, paznoxus
MOJIBIHTETPANLHYIO (PYHKIIMIO B CTETICHHOM PsIJT M 3aT€M ITPOUHTETPUPOBAB €ro TOYWICHHO.
3ananue 6

Haiitu Tpu nepBbIX, OTIMYHBIX OT HYJSl 4Yi€Ha Pa3joKEeHUsI B CTEIICHHOW PsiJ PEIICHUS

Yy =x+x*+y’

y=y(x) muddepeHIaTbHOTO ypaBHEHUS , YAOBJICTBOPSAIOIICTO HAYaIbHO-

MY YCJIOBHIO y(O) - 5.
3amanmne 7
f(x)=x’ (- 7)
Paznoxuts pyHKIHIO B psin Pypre HAa UHTEPBAJIE .
TunoBble 3aJaHUs 1JI1 KOHTPOJLHON padoThl Ne6

Bapuanr 1

3ananue 1
B ypue 20 mapos: 16 Genbix, 4 yepHbiX. M3 ypHbI BRIHUMAIOT cpasy 3 miapa. Kakoa Be-

POSITHOCTB TOT'O, UTO U3 HUX 2 11apa OyayT Oesnble U 1 YyepHBbIil.

3ajanue 2
B maptun u3 1000 n3nenmit umerores 10 nedexrupix. HaliT BeposTHOCTH TOTO, UTO Ccpe-

i 50 u3genuit, B3ATHIX HayJady U3 3TOH MapTUHU, POBHO TPU OKaXYTCs Ae(PEKTHBIMH.
3amanne 3
JluckpetHas ciydaifHasi BelTUYHHA X wmoxer IPMHMMAThL TOJBKO JBAa 3HA4YEHMsA: X, M

X,, npuueM X; < X,. VI3BeCTHBI BEPOATHOCTL [J, = 0,8 Bo3MoxHOrO 3HaYEHMS X,, MaTeMarTu-

geckoe oxuaanne M (X) = 3,2 u mucnepcus D(X) = 0,16 . Haittu 3akon pacnpenenenus 3ot
CIIy4ailHON BEJINYMHBI.
3ananue 4
0,x<0
2
. . X
Coryvaiinas BenuuuHa x 3amaHa Qynkiumeii pacnpenenenns F(X)=<—, 0<x<2.

1, x>2

Halitn mioTHOCTE pacrpeznesieHHus] BEpOSATHOCTEN, MATEMATHYECKOE OXKHIAHUE M JUCIEPCHIO
CIIy4allHOM BEJIMYHHBI.

3aganue 5
W3BecTHBI MaTeMaTHueckoe okumanne a =4 u CpelHee KBaJIpaTUYECKOE OTKIOHEHUE

o=5 HOPMAaJIbHO PAaCHpeeICHHON CIy4YalHOW BeJWYMHBI X. HaliTH BEpOATHOCTH IMOINAJAHUS
sToit BenmumHbl B unTepan (2;11).
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3ajmanue 6
08 0,2

09 01

mus 1 (1=12)8 cocrosume j (J =1,2) 3a opun war. Haiitn marpuuy P, nepexoma u3 co-

3ajnana marpuna P, = BEpOATHOCTEH mepexona nenu MapkoBa U3 COCTOSI-

CTOSIHUSA | B COCTOSIHHE | 3a J1Ba IIIara.

3amanue 7
Ha¥iti noBepUTEIbHBIN HHTEPBAN JIJIsl OLICHKH MaTEeMAaTHYCCKOT0 OXKUIAHHS HOPMAJIbHO-

ro pacnpenenenus ¢ Haaexnoctsio 0,95, 3Has BeIOGOpounyto cpeanor X = 79,11, 0o6beM BhI-
oopku N =144 u cpennee kBagpaTudeckoe oTkIOHeHHE O =12

3ajmanue 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

Haiitn M (£), M (77), M (S77), D(&), D(77), D(S7) -

Bapuanr 2

3apanue 1

Ha 3aBox npusesnu naptuto u3 100 nmoAmMnHUKOB, B KOTOPYIO Homnanu 12 OpakoBaH-
HbIX. OnpeaenuTh BEPOATHOCTh TOTO, YTO U3 5 B3ATHIX HAyraJ MOJUIMITHHUKOB OKAXKETCS: a) MO
KpaiiHeil Mepe OJIuH ro/iHbIH, 0) 2 TOAHBIX U 3 OPaKOBAHHBIX.
3ajanue 2

BeposiTHOCTh HacTyIuIeHHsI COOBITUSL B KaKJOM U3 OJUHAKOBBIX HE3aBUCHUMBIX HCIIBITA-
Hult paBHa 0,8. Haiftu BeposTHOCTh TOro, 4TO B 100 MCHBITAHUAX COOBITHE HACTYIUT HE MEHEe
75 u He 6omnee 90 pas.
3ananue 3

JIucKpeTHas CilydaiiHas BelnuunHa X MOXET MPUHAMATH TOJBKO /BA 3HAYEHWS: X, M

X,, npudem X, < X,. M3BeCTHBI BEPOATHOCTL [); = 0,6 Bo3MOXkHOrO 3HAUEHUS X,, MaTeMaTHu-

yeckoe oxupaane M (X) =3,4 u gucmepecus D(X) =0,25. Haiitu 3axon pacmnpenenenus

ATOM CIy4aillHOW BEJTUYUHBI.

3ananue 4
Crnyuaiinas BEJIMYMHA X 3aJlaHa ¢byHKIMEH pacnpezeneHus
VA
0, Xx<——
2
T . .
F(X) =<Cc0sX, —— < X<0. HaifTu mI0THOCTb pacHpeaeIeHNs BEPOSTHOCTEH, MaTeMaTH-
1, x>0

YECKOE OKUJIAaHUE U JUCIIEPCUIO CIIy4YalHON BEIUYHHBI.
3amanue 5

M3BECTHBI MaTEMAaTHYECKOE OKHMIAHHE A =3 M cpelHee KBaJpaTHYECKOE OTKIOHEHHE
O = 2 HOpPMAJBHO pacHpese/leHHON cilydaiiHol BenuuuHbl X. HaliTH BeposATHOCTH IONa aHus
stoit Bemmuuusl B untepsan (3;10).

3ajmanue 6
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3ajana Marpuua

09 01
" 02 08

must 1 (1=12)8 cocrosnue j (] =1,2) 3a onun war. Haiitu marpuiry

CTOSIHUS | B COCTOSIHHE | 3a JIBa IIara.

3amanme 7
Haittu noBeputenbHbIi MHTEPBAN ISl OUEHKM MAaTEMAaTUYECKOTO OKHUIAHUS HOPMAJIBHO-

oopku N =169 u cpennee kBagpaTuueckoe otkaonenne o =13.

3ananue 8
Jlana TaGnuia pactpesielieH s BEPOSTHOCTEl IBYMEPHOIi cirydaiinoil Benmuunnbt (&,77)

E\n -1 0 1
0 0,3 0,2 0,2
1 0,2 0,1 0,2

Haittu M (&), M (77), M (&77), D(S), D(77), D(&7).

] BEPOATHOCTEMN mepexoaa uenu MapkoBa U3 cOCTOs-

P, mepexoma us co-

ro pacmpezeneHus ¢ HaaexHocTbo 0,95, 3Has BeIOOpounyto cpeanioro X = 75,10, o6bem BbI-

100





