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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-METOAMUECKOTO 00ECIIEUeHHUS I CAMOCTOSITEIIbHON
paboThI 0OYJAOIIUXCS 110 TUCIUATIIIHE

Tembl KOHTPOJIBHBIX PabOT (pa3Aesbl JUCIUTLIUHEI)

TeMbl KypCcOBBIX MPOEKTOB/KYPCOBBIX PadOT

MeTtoaudeckue ykazanust Jisl 00y4aroIMuXcsl 0 OCBOCHUIO TUCIUTIIHMHBI
O06pazoBaTeIbHBIC TEXHOJIOTHHI

Y4eOHo-MeToanuecKkoe U nHpopMaloHHOE 00ecriedeHne 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 HHGOPMALIMOHHO-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 TN CHUTLTHHBI

Leabto ocBoeHMs TUCHUTUIMHbI«Mamemamuray A611emcsi opmMuposanue 3HaAHULL O
MAmMemMamuyeckux 3aKOHOMEPHOCMAX, MAMeMAmuyeckux mMemooax coopa, cucmemamusayuu,
0Opabomku u uHmepnpemayuu pe3yibmamos HaOIoOeHull, U UCNOAb308aHUe UX 8 Oyoyuel
npogeccuonanvbHoll 0esmenbHOCHu.

3agaunau cCMIIIMHbI .
—  ¢hopmuposanue yerocmHo2o MAmemMamuyecko2o npedcmasieHus 0 Hayke;
—  U3yueHue OCHOBHHIX, YYHOAMEHMANbHBIX NOHAMUL U MEMOO08 MAMEMAMUKU;
— obecneyenue cmyo0eHmMo8 Mamemamudeckum annapamom Mamemamuki, HeoOX00UMbIM
npu u3y4eHuu ecmecmeeHHOHAYYHbIX, 00UWENnPOPECCUOHATLHBIX U CNEYUATbHBIX OUCYUNTIUH,
—  8bIpabOmMKa YMeHUll CamMOCMOSIMENbHO pPACUUPSAMb MamemMamuidecKkue 3HAHUs U
NPOBOOUMb MAMEMAMUYECKUL AHAIU3 UHHCEHEPHBIX3A0aY.

2. IlepeyeHbNIIAHUPYEMBIXPE3YJIbTATOBOOYYEHUSITTOAU CIIUTIIIUHE
«MaTemMaTHKa»,CO0THECEHHBIXCILUIAHUPYEMbIMUPE3YIbTATAMHOCBOCHUSI00Pa30BaTeIbH
ofnporpaMmsl

Bpe3ynbrareocBOCHUS TUCIUILTNHBI (POPMHUPYIOTCS CIICTYIOIINE KOMIICTCHITHH:
OIIK — 1 - cmocoGHOCTHIO HCIONB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JTUCIUILTNH B TIPOPECCHOHATLHOM e TEIbHOCTH, IPUMEHSITh METO/IBI MATEMAaTHYECKOTO aHAITN3a

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

BO3HUKAIOIIUX B XOIC HpO(i)CCCI/IOHaHBHOIZ ACATCIIBHOCTHU, IMPUBJICYL UX I PCIICHUA
COOTBCTCTBYIOH_[I/Iﬁ (1)H3HKO-M3T€M3.TH‘{€CKPII>'I arirapar.

Bpe3syabTaTreocBoeHH AN CHUIIIMHBIOOY YA IIUHCST0/1KEHOBJIAIeThCJIe YO IIMMHUP
€3yJIbTATAMHO0YYeHUSITIOIMCIIUTLIIMHE!

3HATH!
- ocHOBHBbIE 3ak0HBI MaTemaTuku (OIIK-1);
- OCHOBHBIE TIOHSATHSI B 00JacTH MaTeMaTHKH, OCHOBBI TpPHUMEHEHHS (DU3HUKO-
MaTeMaTHYeCKOro ammapaTta JUii peuleHus npoOjeM, BO3HHMKAIOIIHUX B XOJe
npodeccuonansHoi nesitensHoct (OITK-2).

yMeTh:
- TPUMEHATH METOJbl MAaTEeMAaTHYECKOTo ammapara, B TOM YHCIE, MaTeMaTHYeCKOTO
aHaJM3a Mpu pelieHun npogpeccuoHanbHbIx 3a1au (OIIK-1);
- BBISIBUTh €CTECTBEHHOHAyYHYIO CYIIHOCTh TpoOJeM, BO3HHKAIOIIUX B  XOJE
npodeCCHOHATIBHON N1eATeNbHOCTH; NMPHUBIIEKAaTh (PU3MKO-MAaTEMAaTHUYECKUN ammapar ais
pemienus npodeccuonanbubixmpodiem (OITK-2).

BJIA/I€Th:
- TMIEPBUYHBIMU HAaBBIKAMHA W OCHOBHBIMH METOJAMHU PEIICHHsS] MaTeMaTHYeCKHX 3ajad W3
OOIIEMHKEHEPHBIX U CHEHAIBHBIX JUCIUILINH 1o npoduio (OIIK-1);
- HaBbIKAMH TNPUMEHEHUs] (PU3UKO-MAaTEeMAaTHUYECKOTO ammapara Ui PelieHus MmpoodiiemMm
npodeccuonansHoi nesitensHocT (OITK-2).

3. MecroaucuuniauabiBeTpykrype OOIloakanaspuara

Hucuurummnab1.b.06«MaTtemaTtuka»peanusyercsiBpaMkax 0a30BOHYACTH.

JucuunimHa  Oasupyercss  Ha  pe3yabrarax  00y4eHHsl,  IOJYYEHHBIX
BPaMKaXU3y4eHHACIeAYOMMXANCHHILINN: «Marematuka», «MHpopmaTHKa», U3y4yaeMbIX B
CpEeIHEN IIKOJIE.



4. O0beMINCUNTLTHHBIB3a4€eTHBIX eIUHUIIAXC YKa3aHHeM
KOJIN4eCTBAAKAa1eMUYeCKNX4acoB,
Bbl/I€JIECHHBIXHAKOHTAKTHYIOPa00Tyo0y4amuxcsicnpenoaaBareaemM(mo
BHIAM3AHATHI)M HACAMOCTOSTEJIbHYIOPA00TY00yYal0IMXCH

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.¢..
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 yacos

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

Jlaboparopusie 3ansTus (J13)

1 cemecTp — yueOHbIM NAAHOM He
npedyCcMOmpens;

2 cemectp — 18 yacos;

3 cemectp — 18 yacos.

BCero - 36 yaca

1 cemecTp — yuebnbiM nIAHOM He
npeoyCcMompeHul;

2 cemecTp — 2 Jaca;

3 cemectp — 4 yaca;

4 cemecTp — yueOHbIM NIAHOM
He npedyCcMOmpeHbl.

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

CamocTosiTenpHas padora
crynenra (CPC)

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

1 cemectp — 20 yaca;

2 cemectp — 98 yaca;

3 cemectp — 98 yaca;

4 cemectp — 172 yacos.
Bcero - 388 yacos

(I)opMa TEKYIEro KOHTPOJIs:

KonTtposnbsnas padora Nel cemecTp — 1 cemectp — 1
KonTponbsnas padora No2 cemectp — 2 cemectp — 2
KonTposbHas pabora Ne3 cemectp — 3 cemectp —2
4eOHbIM NIAHOM
KonrtponbsHas pabora Ned Y cemectp — 3
He npedycmompeHvl
4eOHbIM NIAHOM
Konrtponbhas pabora Ne5 Y cemectp — 4
He npedycmompeHvl
yeOHbIM NIAHOM
KonTtponbHas padora Ne6 J cemectp — 4
He npedycmompensl
®opMa NPOMeKYTOUHOMH ATTECTALMU:
DK3AMCHEL cemecTp — 1 cemectp — 2
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 nmpoext

V4eOHbIM NIAHOM
He npedycmMompeHbl

VUeOHbIM NIAHOM
He npedycmMompenvl




5. ConepxaHue M CUMILTHHBL,CTPYKTYPUPOBAHHOE nopasaejaMmcyKazaHueM OTBEICHHOTOHAHNXKOJIHYECTBA
aKa/JIeMM4eCKMXYACOBH BUI0BY4€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 o0yueHust

x R — . 3 - e Pacnpenenenne TPYA0EMKOCTH pasjie/ia (B ®opMa TeKyLIero
° S a9 3) yacax) 1o BUAaM y4eOHOi padoThl KOHTPOJIA U
n/n (no cemecmpan) S S 5 S KOHTAKTHAsI MPOMEKYTOYHOM
i g = S JI JI3 113 CPC arTrecTaluu
1 2 3 4 5 6 7 8 9
1. Jluneiinas ¥ BeKTOpHas aiaredpa 40 1 10 - 10 20
2. AHanuTHYECKAs T€OMETPHS 16 1 4 - 4 8
3. KommnekcHsiil anamms 8 1 2 - 2 4 K/pad. Nel(0.0.)
DK3aMeH
4. BBenenue B ananus 16 1 4 - 4 8
5. JuddepenunanbHoe UCUUCICHNE 64 1 16 - 16 32
6. HuTterpanbHoe UcUUCIeHUE 72 2 20 8 8 36
7. KpatHble uHTErpaibt 40 2 8 6 6 20 K/pa63. Ne2(o.0.)
8. KpuBonuHeliHbie HHTErPAJIBI 32 2 8 4 4 16 e
9. Juddepennnanbabie ypaBHEHHS 48 3 6 6 12 24
10. | Pamer 48 3 6 6 12 24 K/pa6. Ne3(0.0.)
T | w3 |6 | 6 | 1w |
Hroro: 432 90 36 90 216




5.1.2. 3aounas ¢popma o0ydyeHHs

Pacnipenesienne TpyaroeMKkocTH pasgesa (B

dDopMa TeKyLIero

< o
Ne Pasnet THCHHILIHHEL. ° T3 3) yacax) no BujaM y4ueOHoi padorbl KOHTPOJIA U
(no cemecmpam) c 2= o .
n/n 2 S S s KOHTaKTHas CPC NPOMEKYTOYHOM
g = O JI JI3 113 arTecTaunu
1 2 3 4 o) 6 I 8 9
1. JluHeiHas 1 BEeKTOpHAs anredpa 9 1 2 - 2 5
2. AHanmuTHYECKass TEOMETPHS 9 1 2 - 2 5 K/pa6. Nel(3.0.)
3. KoMiiexkcHbIl aHanus 9 1 2 - 2 5 3auer
4. BBeneHue B ananu3 9 1 2 - 2 5
5. JuddepenunanbHoe UCUUCICHNE 33 2 1 - 1 30
6. HuTterpanbHoe UcUUCIeHUE 31 2 1 1 1 28 E; Pag- ﬁ%g&o-;
pab. Ne3(3.0.
7. KpaTtHble nHTErpab 22 2 1 1 1 20 DK3aMEH
8. KpuBonvHeliHbIe HHTETPaJIbI 22 2 1 - 1 20
0. Juddepenunanbabie ypaBHEHUS 108 3 4 4 ) 03 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. CopepxaHueTUCUMILIIMHBL, 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.
HecoGctBennsie unrerpaisi I, I 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
yYpaBHEHHUS BTOPOro TMOpsAKa HM N-TO  MOpsiaka ¢
IIOCTOSIHHBIMU KO3 PHUIHEHTaAMH. Cucremsl

nuddepeHIaIbHBIX YPaBHCHUM.

10. |Psoer HeoOxomumblii M JA0OCTaTOUYHBIA MPU3HAKK CXOAMMOCTH.

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

11. [Teopuss  BeposTHOCTEW. TeopemMbl  CIOXKEHUS  BEpPOSTHOCTEM  COBMECTHBIX U
(DJIEMEHTHI HECOBMECTHBIX COOBITUN. Y CIIOBHAsI BEPOSTHOCTH. Teopembl
MaTeMaTH4eCKOI YMHOXEHHUSI BEpPOSITHOCTEH HE3aBUCHUMBIX U 3aBUCHUMBIX
CTaTHCTUKHU COOBITHH. ®opmyna 1monHOM BeposTHOcTH. Dopmyna

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

Ne Conep:xanue
pa3ienagucCUILINHBI

1. |[AnTerpanpHOE JlaboparopHas pabota «BBenenue B Mathcad».

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

2. |KpaTHble HHTETpaIbl JlaboparopHas pabora «/[BoitHbie uHTerpanbl. M3meHeHue

MOPsIIKA UHTETPUPOBAHUSY.

Jlaboparopnas paborta «[IpunokeHus ABOWHOTO WHTErpaia.
Brrunciienne miomanein.

JlaboparopHas paborta «IIpunoxeHuss TPOWHOTO HHTErpaia.
Beluncienrie MOMEHTOBY.

3. |KpuBosmHeiiHbIe JlaGoparopnast pabora «Teopema CTokca, KpUBOJUHEHHBIE
MHTErpaJibl MHTErpaJIbl 2-T0 poJiay.

4. IuddepenunanbHbie Jlaboparopnas pabota «/luddepenuuanbubie ypaBHEHUs ¢
YpaBHEHUS pa3IENAOMUMHUCS EPEMEHHBIMI.

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

JlaGopatopHass pabota «Cucrtemsl audQepeHIHaTbHBIX
YpaBHEHUH, pelIEHNE MAaTPHUUHBIM CIIOCOOOM.

5. |Pansr JlaGopatopHas pabota «Psas».

6. |Teopuss  BeposiTHOCTEM.| JlaboparopHas pabota «Teopusi BepOSTHOCTEH. DIeMEHTHI
(DJIEMEHTHI MaTeMaTUYECKON CTaTUCTUKU.

MaTeMaTUYECKOU
CTATUCTUKH
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5.2.3. Conep:kaHueNPAKTHYCCKUX3AHATHH

anredpa

HaunmenoBanue
Ne Conep:xanue
pasfenaguCuUINIHNHBI
1. UlunentHas u BekTOpHAas MaTpulpl U ACUCTBUSA ¢ HUMHU.BBIUKMCIEHHE ONpefeuTeIen

IL Il u BeICHIMX TOpsAAKOB BprduciieHne CcoOCTBEHHBIX
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.
W3BnedeHne KOpHEN N-OW CTEIEHH.

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. [lpuiokeHune mpou3BOIHON
JUIS pelieHus 3ajad U3 OOIIEMH)KEHEPHBIX M CHEeIHMaIbHBIX
JTUCIUTIIAH TIO MPOQUITIO.
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6. [UHTerpampHOE 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 HHTETpaIbl JIBOMHOI MHTErpaj, ero CBOKWCTBAa, FT€OMETPUUYECKUN CMBICII.
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. |[KpuBonuHeiiHbIe Kpuonuneiinsie unterpains! [ u Il Tunos. PaGora cunebl.
MHTETPaJIbl Juddepernmansabie GopMbl. He3aBUCHMOCTh MHTETpaia OT
nytu uaterpuposanus. ®opmyna Crokca. ®opmyna ['puna.

9. Huddepenunanpuoie Juddepennnanpaple ypaBHEHHUS MIEPBOTO Mopsiaka. Meron
YPaBHEHHUS BapuallMM IIOCTOSSHHOW M Metoj bepHymm. YpaBHeHus
bepnymm, Jlarpamka wu Kiepo. duddepeHnnanbabie
YPaBHEHHUs BBICIIUX MOPSAKOB. JIMHEWHbIE OJHOPOIHBIE U
HEOJHOpoAHble  AudQepeHnnanbHble  ypaBHEHHUS c
IIOCTOSIHHBIMH K03 pULIHEHTaMHU. Cucremsl
QG epeHIaIbHbIX YpaBHEHHA. MeTo1 CBEIEHUS K OJJTHOMY
ypaBHEHHUIO. Pemenre MaTpuuHbIM METOIOM.

10. |Psanpr YucnoBbie pSABL. Onpenenenue CXOJIMMOCTH
MOJIOKUTENBHBIX ~ PSAJOB 1O  NPHU3HAKaM  CPaBHEHUSI.
[Tpusnaku [lamambepa, Komm u wHTErpaibHble MPHU3HAKU
JUISL  TIOJIOKUTENbHBIX  PSAZOB. 3HAKOMEPEMEHHBIE PSIbI.
AOcomoTHasT W yCIOBHas CXOAUMOCTb psanoB. [IpusHak
Jletonuna. dyHKuMOHAIBHBIE psAbl. O0IAaCTh CXOIUMOCTH
crernieHHoro pspa. Tabmuuna psanos Teitnopa-MakiopeHa.

11. [Teopuss ~ BeposITHOCTEN. DieMEHThl KOMOMHATOPUKU. 3ajaud Ha OIpe/eseHue

(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
PadoThI 00Yy4YAIOIIMXCSH N0 AUCHUIIHHE
o4yHast popMa 00yueHuUs

HaumenoBanue YuyebHo-
Ne Conep:xanue
paszjaena METOIUYECKOE
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AUCIUITINHbI

oOecrieueHe

2

3

4

BEKTOPHAS
anredpa

JInnelinas U

[TogroroBka K NPAKTUYECKUM 3aHATHUSIM 110
ciuenyromuM temam: «Marpunsl U JEHCTBHSA C
Humu.Beruncnenne — ompenenutened 11 Il u
BBICIIIUX TOPSIKOB BrIumcieHne COOCTBEHHBIX
3HaYEHUN U COOCTBEHHBIX BEKTOPOB MATPHIIBI.
Jnaronanusanus MaTpHuil.

Panr matpunel. Teopema Kponekepa-Kanemnu.
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.

[11, [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.

(11, [3], [31, [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], [5]. (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.

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

Juddepenumransu
0€ UCUYHCIICHUE

[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.

(11, [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

[2], [4], [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, [4], [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.

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

3a04Has (popMa 00y4eHHsA

HanmenoBanue
pa3nena
JTUCIUIIINHBI

Conep:xanue

YuyebHo-
METOAUYECKOE
oOecrieueHe

2

3

4

JInneiinasa
BEKTOpHas
anreOpa

[ToaroroBka K MPaKTUYECKUM 3aHATUAM 10
ciaeAyromuM TeMaMm: «Marpuipl U JIEUCTBUS C
Humu.Beruncnienne  onpenenurenerd 11, I u
BBICIITUX TIOPSJIKOB Bpruncienne coOCTBEHHBIX
3HaUYE€HUH U COOCTBEHHBIX BEKTOPOB MATPHIIBI.
Jnaronanusanus MaTpHil.

[11, [3], [3]. [8],
[10], [11], [13]
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Panr matpunel. Teopema Kponekepa-Kanemnu.
Pemlenne  cucteM  JMHEHWHBIX  ypaBHEHUH
MerogoMm [aycca. PemenHue cucteM JIMHENMHBIX
ypaBHEHUH u MAaTpUYHBIX YpaBHEHUM.
Paznoxxenue BekTopa mo ©6asucy. Marpuia
nepexona.  PemieHue  cUCTeM — JIMHEWHBIX
ypaBHeHUH 1o mnpaBuwiy Kpamepa.Brruncienue
00paTHOW MaTPHIIBL.»

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

0€ HCUHHCIICHUC

CJICAYIOIIUM TEMAaM:

«IIpousBonnass u guddepeHnuan GyHKIUH.
VYpaBHenue  kacarenbHO.  [IpuOnmkeHHbIE
BBIYHMCIICHHUS. Tabnuna IIPOU3BOHBIX.

[Ipou3Bo/HbIE MapaMETPUUYECKUX M HESIBHBIX
¢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

AHaIUTHYECKas IlonroroBka K NPAKTUYECKUM 3aHATHSAM 110

FEOMETPHUSI CIIEYIOIUM TEMaM:
«CKanspHOe,  BEKTOPHOE M  CMEIIAaHHOE
npousBesieHue BekTopoB. llonsipHas cucrema
KOOpJMHAT. [lmockocts w  mpamas B | [1], [3], [5], [8],
npoctpanctBe. O0mias teopust KpuBbix BToporo | [10],[11],[13]
nopsaaka. KaHoHnmueckoe U mapaMeTpUYeECcKOe
ypaBHeHus. [loBepXHOCTH BTOPOTO MOPSIIKA.»
[TonroroBka Kk KOHTpoOJBHOU paboTe Nel.
[TonroroBka K 3a4eTy.

KoMmIuiekcHbIN [lonroroBka K MPAKTUYECKUM 3aHATHSAM 11O

QHAIN3 CIIEYIOIUM TEMaM:
«bnnom Herorona. Tpeyronbnuk Ilackans.
Couerannsa. KoMmmiiekcHple Yncia M JEHCTBUS [11, 131, [5], [8]
HaJl HUMH B  aiareOpamdeckoil  Qopme. [lb] [’11] ’[13]’
l'eomerpuueckass  uHTepnperanus. Dopmyna ’ ’
Oiinepa. opmyna Myaspa.»
[ToaroroBka k KOHTpoJbHOU padoTe Nel.
IloaroroBka K 3auery.

Beenenue B| [logroroBka K MPaKTUYECKUM 3aHATUSAM 110

QHAJIN3 CIIELYIOIUM TEMaM:
«IIonsatne GyHKIUH. Yucnosas
IocJIe0oBaTenbHOCTy M ee  mpenen. llpenen (11, 31 [5]. [8]
¢yHKMu. beckoHeYHO Manble U OECKOHEUHO [16] [’11] ’[13]’
6onpime ¢GyHKuuu. OAHOCTOPOHHHE IPEJIEIbI. ’ ’
HenpepsIBHOCTE U TOUKHM pa3pbIBa.»
ITonroroBka k KOHTpoOJIbHOU padoTe Nel.
ITonroToBka K 3a4eTy.

Jluddepenumaney | [logrotoBka K NPaKTUYECKUM 3aHATUSAM 10

(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-pallnOHATBHBIX
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-T0 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

[21, [4], [7], [9],
[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
MIOJIOKUTEIBHBIX ~ PSAOB MO  INpU3HAKaM
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], [7], [9],
[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, [4], [7], [9],
[12], [13]

SNk wh =

5.2.5. TeMbl KOHTPOJbHBIX padoT
AHanutuyeckas reoMeTpus U JIMHelHas anredpa

HuddepenunpoBanue

WNHTterpupoBanne

JuddepeHunanbable ypaBHEHUS

Panwr
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6. Teopusi BEpOATHOCTEH U MATEMATUYECKAs CTATUCTHKA

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

6. Meroanueckue yKa3aHusi 1JIs1 00y4aromMXCsl 110 OCBOEHHUIO THCHUTIITHHBI

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
(pemeHrepacyeTHO-rpapUeCKUX3aJaHU N, pEIIeHUe3a/1a410aJITOPUTMYH
Ip.).

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. O0pa3oBaTe/bHbIE TEXHOJOTHU
[Tepeuens 00pa3oBaTENBHBIX TEXHOIOTHMA, HCIIOIB3YEMBIX MPH U3YYEHUU IUCIUTUTHHBI

«MaremaTtuka.
7.1. TpaguuuoHHBbIe 00pa30BaTeIbHbIC TEXHOJIOTHH

Jucuunmmaa  «Martematuka»  OpOBOJATCA  C  HCIOJIb30BAHMEMTPAIULIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHI OpPUEHTHPYIOMIMECS Ha OpraHu3aldio 00pa30BaTeIbHOTO
Ipolecca, MPEANOIAralIly0 NMPAMYI0 TPAHCISILIHMIO 3HAHUU OT NMPENoJaBarens K CTYIAEHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UILTIOCTPATHBHBIX METONOB OOy4YeHUs),
ydeOHasi IeATeTbHOCTh CTYJEHTAa HOCHT B TaKMX YCIIOBUSX, KaK MPABHIIO, PENPOITYKTUBHBIN
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xapakrep. @opMbl y4eOHBIX 3aHATHH MO aucuuIuimHe «MaremMaTHKay € HCHOJIb30BAHHUEM
TPaJULNOHHBIX TEXHOJIOTHM:

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

IIpakTueckoe 3aHATHE — 3aHATHE, ITOCBAILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUHU M
HaBBIKOB I10 IIPEUI0KEHHOMY aJITOPUTMY.

JIaGopaTopHbie 3aHATHS — OpTaHU3aIMsl y4eOHOI paboThl C pealIbHBIMUA MaTepUAIbHBIMU
U MHGOPMALMOHHBIMM OOBEKTaMH, 3KCIEpUMEHTalbHas padoTa ¢ aHAJIOTOBBIMH MOJEISIMHU
peabHbIX 00BEKTOB.

7.2.AHTepaKTHBHBIE TEXHOJOTHH — OpraHu3alus o00pa30BaTENbHOrO Ipolecca,
KOTOpas TpeAroyiaraeT akTHBHOE W HEIMHEWHOE B3aMMOJCHCTBHE BCEX YYaCTHHKOB,
JOCTHKCHUE Ha ATOM OCHOBE JMYHOCTHO 3HAYMMOTO JISi HUX OOpa3oBaTEeIbHOTO PE3yJbTarTa.
Hapsany co cnenuanu3upoBaHHBIME TEXHOJOTHSMU TAaKOTO poJa HMPUHIMI HHTEPAKTHBHOCTU
NPOCIEKHUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENbHBIX  TEXHOJOTHUH.
WHTEepakTUBHOCTH MOJPa3yMeBaeT CyObEeKT-CyObEKTHbIE OTHOIICHHS B X0/1€ 00pa30BaTeIbLHOIO
nporecca 1, Kak cieIcTBre, (OpMHUPOBaHKE CaMOpPa3BUBAIOILEHCS HH(POPMAIIIOHHO-PECYPCHOM
Cpenbl.

[To mucrumnnuue «MaTemaTtukay JEKIIMOHHBIE 3aHATHUS MPOBOASTCS C HMCIOJIb30BAHHEM
CJICIYIOIINX UHTEPAKTUBHBIX TEXHOJIOTHI:

Jlexusi-Bu3yanu3anus - MpeAcTaBiseT co00i Bu3yallbHyI0 (popMy mogauu JEeKIHOHHOTO
Marepuana cpeactBamu TCO unu aynTmoBUICOTEXHUKHU (BUICO-TEKIMs). UTeHHE TaKOW JICKIIUU
CBOJIUTCS K Pa3BEPHYTOMY WM KPaTKOMY KOMMEHTHPOBAHHUIO MPOCMATPUBAEMBIX BHU3YyalIbHBIX
MaTepuaioB (B BHIE cxeMm, Tabmun, rpados, rpaduxoB, Moxeneh).Jlekuus-pu3yanu3anus
MOMOTaeT CTyAEHTaM MpeoOpa3oBbIBATh JIEKIIMOHHBIM MaTepuall B BU3yalbHYIO (opmy, 4TO
Croco0CTBYeT (POPMHUPOBAHHIO Y HUX MPO(ECCHOHATEHOTO MBIIIJICHHS 332 CYET CHCTEMAaTHU3aINN
U BBIJICJICHUS] Han0oJiee 3HAaUUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB.

[To mucrurummae «MaTtemMaTHKa» J1a00paTOpHBIE W MPAKTUICCKUE 3aHSITHS IMPOBOJISATCS C
MCIIOJIb30BaHUEM CIICYIOIIUX HHTEPAKTUBHBIX TEXHOJIOTUMA:

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 HABBIKM COTPYIHUYECTBA, MEKIUYHOCTHOTO OOIIEHHUS (B YaCTHOCTH,
YMEHHE AaKTHUBHO CIyIIaTh, BbIpaOaThiBaTh o00Illee MHEHHE, pa3peliaTh BO3HUKAIOIINE
paszHornacusi). Bce 310 yacTo OpIBaeT HEBO3MOKHO B OOJIBIIIOM KOJIJICKTUBE.

8. YuedHo-meToanueckoe U HH(POPMALMOHHOE o0ecTiedeHue JUCIUTINHBI

8.1. [lepeyeHbOCHOBHOMH HWIONMOJHUTEILHONYYeOHOMIUTEPATYPBI, HEOOXOAMMOM
JJI51 OCBOEHU AN CUMILTUHBI

a) ocnoséHasyuedOHaaUmMepamypa:

1. J[anko ILE. Bricmias mMaremaTuka B yIpaXHEHHSIX W 3aqadax B 2 4.:yueb. mocodue s
By30B /ILE. Jlanko, A.I'. Tlomos, T.f. KoxxeBuukoBa.— 6 uzn., M.: OOO «M3naTenbckuii
nom «OHUKC 21 Bex»; OO0 «M3marensctBO «Mup u O6pazoBanuey. —2005. —4.1.-303c.

2. Jauko IL.E. Bricmias maremMaTuka B ynpaXHEHHSX U 3aJadax B 2 4..y4yed. mocodue s
By30B /ILE. Hdanko, A.I'. [Tonos, T.f. KoxeuukoBa.—6 u3a., M.: OO0 «M3natenbckuit
nom «OHUKC 21 Bek»; OO0 «M3parensctBo «Mup u Obpazoanuey. —2005. —H.2.—416c.

3. Tycak, A.A. Beiciiasg Mmatematuka: yueOHuk /A.A. I'ycak. -Munck: TerpaCuctemc, 2009. —
Tom 1. —544c. — 978-985-470-938-3. —[DnektponHslii pecypc|Pexum mocryma:
http://www.iprbookshop.ru/28059.html

4. Tycak, A.A. Briciias matemaruka: yueOHuk /A.A. I'ycak. -Munck: TerpaCucremc, 2009. —
Tom 2. —446 c. -978-985-470-939-0. —[DnektpoHHbIi pecypc|Pexum pocryna:
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http://www.iprbookshop.ru/28059.html

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

0) OononnumenvHaayueoOHaAIUMEPAMypa:

5. byrpos, f. C. Beiciias marematuka: yueOHUK B 3 T. 1 T. DJIeMEHTHI JIMHEHHOW 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/ 5.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. Ilyukos, H.II. [IpumeHeHre MaTeMaTHYECKUX 3HAHUK B IPO()ECCHOHATILHOM JIeATETLHOCTH.
[Tocobue mnms camopa3BuTusi OakanaBpa: ydeOHoe mocobwe / H.II. IlyukoB [m ap.]. —
Tam60B: TamMOOBCKHI TOCYAapCTBEHHBIM TeXHUYeCKUi yHHBepcuTeT. —2012. —Yactp 1. —
97c. — 978-5-8265-1151-0. —[DnekTpoHHBbII pecypc]Pexum JOCTYTIA:
http://www.iprbookshop.ru/63892.html

9. Ilyukos, H.IL. [Ipumenenne MaTeMaTHUECKUX 3HAHUN B IPOPECCUOHATIBHOMN AEATEIbHOCTH.
[Tocobue mns camopas3BuTusi OakanaBpa: ydeOHoe mocobuwe / H.II. IlyukoB [u ap.]. —
Tam0oB: TamOOBCKMI1 rocyaapcTBEHHBIN TexHUueckuil yauBepeuteT. — 2013. —Hacts 2. —65
C. —978-5-8265-1186-2. —[DOnexkTpoHHbIH pecypc]Pexum JlocTyna:
http://www.iprbookshop.ru/63893.html

10. Yepuenko, B.JI. Beiciias matemaTtka B mpuMepax M 3afadax B 3 T.. yueOHOe mocoOue
/B.A.Yepnenko. —CII6.:Homurexnuka. —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) nepeueHbyueOH0-MemoouuecKo2000ecneyeHus:

11. Xonomos FO.B., flkcybaeB K. /1., Akctoruna 1.B., lyknuna FO.A. YMII no «Marematuke»
(3. 0. 1 xypc). Actpaxanb. AUCH.2015 r. — 254 c. http://edu.aucu.ru

12. Xononos FO.B., SIkcy6aeB K. /1., Akctotuna U.B., lllyknuna FO.A. YMII no «MaremaTtuke»
(3. 0. 2 kypc). Actpaxanb. AUCH.2015 r. — 182 c. http://edu.aucu.ru

13. Axcrornna U.B. YMII nogucuurummbe «MaremaTuka» A CTYyJE€HTOB OYHOW U 3a04YHOMN

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

8.2. IlepeyeHb  HMH(OPMALMOHHBIX  TEXHOJOIMH,  HCHOJAb3yeMbIX  NpH
OCYILIECTBJICHHH 00pa30BaTeJbLHOr0 Ipouecca M0 JMCHUILVIMHE, BKJIKYasdg IepeYeHb
MPOrpPaMMHOI0 odecreYeHu st

1.  Microsoft Imagine Premium Renewed Subscription;
2. Office Pro+ Dev SL A Each Academic;
3. ApacheOpenOffice;
4. 7-Zip;
5. AdobeAcrobatReader DC;
6. InternetExplorer;
7. GoogleChrome;
8. MozillaFirefox;
9. Dr.Web Desktop Security Suite;
10. MathcadEducation - UniversityEdition.
8.3. IlepeueHb pecypcoB HMH(POPMAIMOHHO-TEJEKOMMYHUKALMOHHON  ceTH
«HHTepHeT» (1as1ee — ceTh «AHTEpHET»), HEOOXOAMMBIX /I OCBOCHUS U CUHUIIJIMHbI
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http://www.iprbookshop.ru/28060.html
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/

DnexTpoHHas HHPOPMALMOHHO-00pa30BaTeNbHAs cpeia Y HUBEPCUTETA, BKIIOYAIOIIas B CeOs:

1. oOpazoBarenpHbIi opTan (http://edu.aucu.ru);

CucreMbl HHTEPHET-TECTUPOBAHUS:

2. Enusbplii mopranm uUHTEpHET-TecTUpoBaHuA B chepe obpasoBanus. WubopmanmnonHo-
AQHAJTUTUYECKOE  CONPOBOXICHUE  TECTUPOBAHUSA  CTYJEHTOB MO  JUCHMILUIMHAM
npodeccuoHanpHOr0 00pa3oBaHus B pamkax mpoekra «MHTepHeT-TpeHaxkepsl B cdepe

obpazoBanus» (http://i-exam.ru).

3. «DNeKTpOHHO-OHOIMOTEeYHAS

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

(https://biblioclub.com/);

CcHuCTEMA

«YHUBEpCUTETCKAS O6ubnmoTexa»

4. «3nextponHO-0nMbIMoTeuHas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

BHCKTPOHHBIC 0asbl JaHHBIX !

5. Hayunas snextponnas 6ubmnoreka (http:// www.elibrary.ru/)

9. Onucanue

MaTepI/IaJIbHO-TeXHI/I'{eCKOﬁ

0a3bl, He00X0AUMOIi st

ocyllecTBJIeHHs 00Pa30BaTEILHOIO NMpoLecca Mo AUCUHUILINHE

HaumeHoBaHMe cnenmuaJIbHbIX

Ne N . OcHaleHHOCTD CIeHATbHBIX IOMEIICHU I H
NoMelleHUui ¥ oMeleHUui 1J1s1 . N
m\n . MOMellleHU IS CAaMOCTOSATEJIbHOM padoThl
CaMOCTOSITEJIbHOM PadoThI
l. | Ayautopun  mid  JIeKUMOHHBIX | Ne204, riiaBHbIi yueOHbIH Kopmyc
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 | KommuiekT yueGHON 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. | Aymutopun ans  s1abopaTtopHbIX | Ne207, riiaBHbIi y4eOHbIH KOpITyC

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

Ne312, riiaBHbIi y4eOHBIH KOpPIyC
KommekT yae6Ho# Mebenn
Komnbrotepsr -15 mir.

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

st oOyyaromuxcs W3 4Yuciaa WHBAIMAOB W JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3/10pOBbSl HA OCHOBAHWH NMUMCBbMEHHOIO 3asBICHUS AUCUUIUIMHA «MaTeMaTHKa) pean3yercs ¢
Y4EeTOM OCOOCHHOCTCH IMCHUXO(PHU3NICCKOTO PA3BUTHS, WHIUBUAYAITBHBIX BO3MOXHOCTCH 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/IHI)I)

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[cezxaTenL METOAUICCKOMN KOMHCCHH HaIrpaBJICHUA «CTpOI/ITCJ‘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 KOMHCCHU HAIIpaBJICHUS ((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%z@aemc;l HAaumeHosarue 6 coomeemcmeuu Cyli€6HblM n]ZCZHOM)

ITo HanpaBJIC€HHIO NMOATOTOBKH

08.03.01 «CTPOUTEJILCTBO»

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

ITo npo¢niiro noAroTOBKHU

«IIpOMBININICHHOE M TPaXXKJAaHCKOE CTPOHUTEILCTBOY, «TennorazocHabkeHUE U

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

HUC HCEIBHXHNMOCTBIO»

(vkaswvieaemcs Haumenoganue npoguns 6 coomeemcmeuu ¢ OOII)

Kagenapa_CucTeMbl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS U MOJICIUPOBAHUS

KBanuduxarms (creneHs) BEITYCKHUKA OaKanaep

Actpaxanb — 2018



Pa3patGorumk:

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

(3aHMMaeMasi JOJDKHOCTb, (moamucek)
yu€Hasl CTeNeHb U y4€HOe 3BaHHUE)

O1ieHOYHBIE ¥ METOAMYECKHE MaTepHaibl pa3paboTaHbl s yueOHoro miaHa 20/8 .
OneHoYHbBIE U METOJUYECKHE MaTepualbl PAacCMOTPEHBI U OJOOPEHBI Ha 3acelaHuu Kadeapsl

«Cucmemvl a8MOMamMU3UPOBAHHO20 NPOEKMUPOBAHUSA U MOOeauposanusay npotokon  Ne /0 ot

26.04.2018 r.

3aBenyromnui kapeapoi .% /T.B. Xomenko/

(w6Tmmcs) n. 0. .

CoracoBano:

IIpencenarens MKH «Cmpoumenvcmeo»

Y

7 A

npodmitb « Bodocraboicerue u 60000meaedeHue é(az’e’ : / O.M. IHHI/(I)K;{J'II)CKaﬂ /
IIOOITHUCH .U,

[pencenarens MKH«Cmpoumenscmeo»

/ J1.B. Boponuna /
.0 @

npoduinb« Tennocazocrhaboicenue u 6eHMUNAYUAY (HORTHoR)

[Ipencenarens MKH «Cmpoumenbcmeo»

npopuib «lIpombiuinennoe u epaxrcoancKoe i
CMpOUmMenbCcmeo » Chiduhidcn) /HLB. If/lvg L(IDHKOBa /
IIpencenarens MKH «Cmpoumenscmeo» .
DY
npopuib « Ixcnepmusza u ynpaeieHue 4
, [ H.B. Kymuukosa /
HeOBUINICUMOCMBIOY Fonmin) VO 0
1.0.®
Hauanpaunk YMY ,/)/// /| .B. Akcrotuna /
E‘fﬁouﬁnc%) N.0.®
Cremuamuct YMY % [/ P.A. Pynuxkosa /
(n‘(ﬂnncr,) W 0.



1.1.
1.2.
1.2.1.
1.2.2.

1.2.3.

COJAEP/KAHHUE:

OneHoYHbIE U METOJUYECKHE MAaTEPUAIIbI ISl IPOBEIEHUS TEKYILEro KOH-
TPOJIA U IPOMEXYTOYHOM aTTEeCTALUU 00Y4aroLUXCs 10 AUCLHUIINHE
[lepeuenb KOMIETEHIMI C YKa3aHUEM ITAroB UX (OPMHUPOBAHUS B
npolecce OCBOCHUs 00pa30BaTeIbHON MPOrpaMMm

Onucanue nokasaresneil 1 KpUTEpUeB OLICHUBAHUSI KOMIIETEHIIUI HA
pasIMYHbIX dTanax ux GoOpMUPOBaHMSI, ONMCAHHE IIKaJl OLEHUBAHUS
[Tepedenb OLIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS

Onucanue nokasarenei ¥ KpUTEPUEB OLIEHUBAHUS KOMIIETEHLIUH I10 JHC-
[UIUTMHE HA Pa3IMYHBIX dTanax ux (popMupoBaHUs, OMUCAHHUE IIKAJI OLle-
HUBaHUSA

[Ixana oueHuBaHUA

TunoBble KOHTPOJIbHBIE 3aJaHUsI WM UHBIE MaTepUalbl, HEOOXOIUMBbIE IS
OLICHKH 3HaHWM, yMEHUI, HAaBBIKOB, XapaKTEPU3YIOLIUX 3Tanbl (HOpMHUpOBa-
HUSI KOMIIETEHLUH B ITpoIiecce OCBOEHUs 00pa30BaTeIbHONU IPOTrpaMMBbl
Meroanueckue MaTepualbl, ONPEAEISIIOIME IPOLEYpPhl OLICHUBAHUS 3Ha-
HU, yMEHUI1, HaBBIKOB, XapaKTEPU3YIOIIMUX 3Talbl (POPMUPOBAHUS KOMIIE-
TEHIINI

[Tpunoxenus

Crp.

(o)

10

24
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 KOMIETEHIHIA C YKa3aHHEM 3TANOB UX GOPMHPOBAHMSA B Npolecce 0OCBOCHNS 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. Bonpocsl k 3auery u
OCHOBHBIE 3aKOHBI €C- X | X | X[ X | X | X | X | X | X | X | X |3K3MeHy 10 BCEM pa3-
TECTBEHHOHAYYHbIX JieJ1aM TUCLUTIIINHBIL.
JTUCHUILTUH B ipodec- | YMeTs:
CHOHAJIbHOU JCSTEIIb- NPUMCHATh METOAbl MaTeMaTHh4e- 1. Tectsl O BCeM pas-
HOCTH, TPUMCHATH MC- CKOr'0 ammapara, B TOM 4YHCJIC, Ma- JejiaM OUCIUILIHHEL.
TOJIbl MATEMAaTUIECKOT'O | TEeMAaTUYECKOT0 aHallu3a IIpU pe- 2.KontponbsHble pabo-
aHanM3a ¥ MaTeMaTtuie- | menun npodeccuonanbhplx 3a- | X | X | X | X | X | X | X | X | X | X | X | 7161Nel,2,3(u1s1 0.0.);
CKOTO (KOMIIBIOTEPHO- | jay. 3.KouTposabuble pabo-
r0) MOJIEIUPOBAHHS, TbINe1,2,3.4,5,6(nis
TEOPETUYECKOTO U IKC- 3.0.).
NEPpUMCHTAJIBHOT'O UC- BHaﬂeTB:
CICA0BaHUA. IEPBUYHBIMU HAaBBIKAMU U OCHOB- 1.KonTpomnsHbIe pabo-
HBIMH METOJ[AMU PEIICHHUS MaTe- TbINe1,2,3 (st 0.0.);
MaTMYECKUX 3a/7a4 U3 OOIIeHH- 2.KonTponbsHbie pado-
JKEHEPHBIX U CHENUaJbHBIX Iuc- | X X X X X X X X X X X | TeiNe1,2,3,4,5,6(as
LUIUIAH 110 TPOdUIIIo. 3.0.);
3.TecTsl IO BceM pas-
JiesiaM TUCHIUTIITNHBIL.
OIIK - 2: Crioco06- 3HaTh!
HOCTb BBISIBUTBH €CTECT- | OCHOBHBIE MOHSATHUS B 001aCTH X | X[ X[ X | X | X | X ]| X | X | X | X |l.Bopocsl k 3a4ery 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-
A€iIaM JUCHUIIIIUHBI.

YMmers:

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

1.TecTsl o BceM pas-
JieJiaM TUCLIUIUIAHBL;
2.KonTpoasHbie pado-
X | X | teiNel,2,3(nmst 0.0.);
3.KonTponbHbie pado-
TbINe1,2,3.4,5,6(nmst
3.0.).

Bnaners:

HABbIKAMU TpPUMEHEHUs1 (U3HUKO-
MaTEeMaTHYECKOTO amrmapara s
pemieHuss mpooseM Tmpodeccuo-
HAJIBHOW JI€SITETbHOCTH.

1.TecTsl O BceM pas-
JenaM TUCIIHUILIHHEI;
2.KonTpoasHbIe pado-
X | X | teiNel,2,3(nmst 0.0.);
3.KonrtpomabHble 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- | OOGyuaronmiics He 3HaeT | OOywarommiics  3Haer | OOyuaromuiicss 3HaeT u | OOyJaromuiics 3HACT 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.

Ymeer (OIIK-1) - npu-
MEHATh METOJBI MaTe-
MaTHYeCKOro arrmapara,
B TOM 4YHCIIE, Marema-
THUYECKOTO aHAIN3a TPH
pemienun  npodeccuo-
HaJIbHBIX 3aad.

OOyuaromuiicss He yMeeT
NPUMEHSATh METOJbl Ma-
TEMaTHYECKOTO armapa-
Ta, B TOM YHCIE, Mare-
MaTHYeCKOr0  aHaau3a
IOpU  pelIeHuu mpodec-
CHOHAJIBHBIX 3a1a4.

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.

Baageer (OIIK-1) -
MEPBUYHBIMH HaBbIKaMU
U OCHOBHBIMH METO/Ia-
MU pelIeHUs MaTeMaTH-
YECKUX 3ajJa4 U3 00I1e-
WHXCHEPHBIX U CIEIH-
QIBHBIX JUCIUIUIHH I10
poduIIEo.

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 MPOGUITIO.

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-MaTeMaTU4YeCKOTro
anmapara Juis peuieHus
npobieM,  BO3HMKalo-
mmx B Xone mpodec-
CHOHAJIBbHOW  JEATENb-
HOCTH.

OOyyaromuiicss He 3HaeT
U HE TOHUMAET OCHOB-
HBbIC TIOHSATHUS B OOJIACTH
MaTeMaTHKH, OCHOBBI
npuMeHeHuss  (DU3UKO-
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
npuMeHeHus  (usuko-
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.

Ymeer (OIIK-2) - BbI- | OOyuatommiics He ymeer | OOyvaromuiicst ymeer | OOyvaromuiicss  ymeer | OOyuarommiicss  ymeeT
SIBIISITh €CTECTBEHHOHA- | BBISBJIATH €CTECTBEHHO- | BBISBJSITH ~ €CTECTBEH- | BBIABISITH ~ €CTECTBEH- | BBISIBIISATh €CTECTBEHHO-
YYHYIO CYIIHOCTb TpO- | HAYYHYIO CYUIHOCTH | HOHAYYHYIO CYHIHOCTh | HOHAYYHYIO CYIIHOCTh | HAYYHYIO CYLIHOCTb
OJieM, BO3HHKAIOIIUX B | IpoOJeM, BO3HHKAIOIIUX | MPOOJIeM,  BO3HHUKAIO- | MPOOJIEM,  BO3HHUKAaO- | IPOOJIeM, BOZHUKAIOIIHX
XoJle mpodeccHuoHaNb- | B xo/ae mpodeccnoHansb- | mmux B Xoae mpodec- | mux B xome mpodec- | B xoae mpodeccnoHab-
HOM NESTENbHOCTH; | HOW JCATENbHOCTH; TPU- | CHOHAJIBHON  JIesATeNb- | CHOHAJIBHON  JICATENb- | HOW e TeIbHOCTH; TIPH-
NpUBICKaTh  (PU3UKO- | BIEKAThH ¢u3uKO- | HOCTH; TPUBJIEKATh (U- | HOCTU; IPUBJIEKAaTh (pU- | BIEKATh ¢buzuko-
MaTeMaTHUYECKUN amma- | MAaTeMaTHYECKUH  amma- | 3MKO-MaTeMaTHYeCKU | 3UKO-MaTEeMaTUYECKUH | MaTeMaTHYSCKUI  arma-
par ans pemeHwst Ipo- | par JuIs pemieHHs Ipo- | anmapar s peHIeHUs | ammapar Ui PeUIeHUs | paT uisd pemieHHs Mpo-
(deccHoHaNBHBIX  MPO- | PECCHOHATBHBIX  TPO- | MPOPECCUOHATBHBIX poeCCUOHATTBHBIX (deccCHOHANBHBIX  TIPO-
onem. omem. npobjieM B THIIOBBIX | MPOOJIEM B THUIOBBIX | OJIeM B CHUTyalusiX IIO-
CUTYyAIIHSsIX. CUTyallMsSIX M CUTYalld- | BBIIICHHOW CIJIOKHOCTH,
SIX TIOBBIIICHHOW CIIOXK- | @ TaKXKe B HECTaHJapT-
HOCTH. HBIX U HETPEJIBHICHHBIX
CUTyallUsX,  CO3JaBas
IPU 3TOM HOBBIE TIPaBH-
JJa ¥ QITOPUTMBI JECHCT-
BUH.

Bnaneer (OIIK-2) - | OGyuaroummiics He Bna- | O0yuaromuiica Bnaaeer | OOyuaromnuiics Biageetr | OOydaromuiics BiageeT
HaBbIKAMHM TIPUMCHEHHMS | JI€eT HaBBIKAMH IpPHMeE- | HABBIKAMH MTPUMCHEHUsSI | HAaBbIKAMH MPUMEHEHUS | HABBIKAMH TPUMCHEHHUSI

¢buzuko- HEHUS ¢uzuko- | huzuko- buzuko- ¢buzuko-
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 JIeSITEIbHOCTU. | HOW JESATEIbHOCTH. HAJIBHOW [JEsTEeIbHOCTH | HAIbHOM NEATeNIbHOCTH | HOM  JIEATENIbHOCTH B
B THITOBBIX CUTYAllMsSX. | B THIIOBBIX CHTYAI[MSX | CHTYallUsX  IOBBIIICH-

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 5-0anbHOM 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. VYpoBeHb chOpMUPOBAHHOCTH KOMITETCHITHIA.

D

ypOBeHB YCBOCHU TCOPECTUUCCKUX MOJIOKEHHU JUCHHUIINIMHBI, IMPAaBUJIbHOCTDH (bOpMyJ'II/I—

POBKM OCHOBHBIX IOHATHM U 3aKOHOMEPHOCTEM.

SANRANE

YpoBeHb 3HaHUS (PAKTUIECKOTO MaTepHaia 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 OTJIINYHO

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

2 Xopomo

OTBeTHl Ha TOCTAaBJIEHHBIE BOMPOCHI M3JIAralOTCs CHCTEMAaTH3HPOBAHO H
[IOCJIEI0BATENbHO. ba3oBble HOPMAaTHBHO-NPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJJOCTaTOYHOM o0beMe. MaTepuai u3jaraercsi yBepeHHo. PacKkpbIThl
MPUYHHHO-CIICICTBEHHBIEC CBS3M MEXY SIBICHUSIMH U COOBITHAMH. [leMOH-
CTPUPYETCSl YMEHHUE aHATU3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJIBI HO-
CSIT apryMEHTUPOBAHHBIA M JOKa3aTelbHbIM Xxapakrep. CoOmomarorcs
HOPMBI JIUTEPATYPHOH peuu.

3 | YooBieTBOpUTENBHO

JlomyckatoTcsi HapyIIeHHs B MOCJIEN0BATEILHOCTH M3oKeHus. Vimerorcs
YIIOMHHAHHUA 00 OTHENbHBIX 0a30BBIX HOPMAaTHBHO-IIPABOBBIX akTax. He-
IIOJIHO PACKPBIBAIOTCS IPUUYUHHO-CIIECTBEHHBIE CBSI3H MEXIY 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-
YHUHHO-CJICICTBEHHBIE CBSI3H MEXAY SBJICHUSIMU U coObITusiMU. He mpoBo-
IuTCs aHanu3. BeiBosbl 0TCYyTCTBYIOT. OTBETHI Ha AOMOJHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE HapyLICHMSI HOPM JINTEPATYpHOU pe-
4.
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a)

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

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

0) Kpumepuu oyeHUBaHUs

N —

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

POOJIEMBI.
3. Hanuume B KoHIIE paOOTHI MOJTHOTO CIIUCKA JIUTEPATYPHI.

ITpaBriibHOE pelieHue 3a1a4.
CaMoCTOSTENBHOCTD CYXACHUH, TBOPUYECKHIA OX0/1, HAY9HOE 0O0CHOBAaHHE PACKPBIBAEMOM

Ne Onenka Kpurepun ouenku
n/n
1. | OtauusHo CryaeHT BBIIOJHUI PaboTy 0e3 OmUOOK W HEJO0YETOB, AOIMYCTHI HE
OoJiee OJJTHOTO HEJJ0UYeTa
2. | Xopouo CTyneHT BBIOJHUI paboOTy MOJHOCTBIO, HO JIOMYCTHII B HEell He 0o-
Jiee OJHOM HerpyOoi OmMOKM W OJHOTO HeJodeTa, Wid He Oolee
JIBYX HEJI0YCTOB
3. | YoosnerBopurenbHo | CTyIEeHT NMpaBUIBHO BBIMOJHUJ HE MEHEE IMOJIOBUHBI PabOTHI WIH
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-
PEeX-TSTH HEJOYETOB, TUIOXO 3HACT MaTEpUal, JOMYCKAeT UCKAKCHHE
(hakToB
4. | HeynosnerBoputenbHo| CTyleHT HOMYCTWI YHUCIO OIMIMOOK M HEJAOYETOB IPEBOCXOSIIEE
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. YpoBeHb chopMUPOBAaHHOCTH KOMIIETECHIIUH.
2. YpoBeHb YCBOCHHS TECOPETHUYCCKHUX ITOJIOKEHHUHA TUCIUIUINHBI, MPaBUIBHOCTH (HOpMY-
JMPOBKH OCHOBHBIX MOHITHIA U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUS (PAKTHUECKOTO MaTepHaia B 00beMe IPOTPaMMBEI.
4. Jloruka, CTpyKTypa 1 TpaMOTHOCTb U3JI0KEHHUS BOIIPOCA.
5. YMenue cBA3aTh TEOPHUIO C MIPAKTUKOM.
6. Ymenue aenaTh 000OIICHNUS, BEIBOIBI.
Ne Ouenka Kputepun oneHku
n/n
1 2 3
1. OTinyHO €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 IPAaBUILHBIC OTBETH HE MEHEE YeM Ha 75% BOIIPOCOB TECTa, UCKITIO-
Yasi BOTPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;

- Ha BCe BONPOCHI, MPEIoNararpne cBOOOIHBINH 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, MPEIIOoarapime cCBOOOIHBI OTBET, CTYACHT Jal 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 3AJIAHHWS J1J11 ITPOBEJIEHUS [TIPOMEXY TOUYHOM ATTECTALIUU:

2.1.

3auer

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

6) Kpumepuu oyeHu8aHus

HpI/I OLICHKE 3HAaHMU Ha 3a4eTe YUYUTBIBACTCA:

1. VYporeHb chOpMUPOBAHHOCTH KOMITETEHITHIA.
2. VYpoBeHb YCBOEHHS TEOPETUUYECKHX MOJIOKEHUH AUCLMILIMHBL, MPAaBUIBHOCTh (OpPMYIIH-
POBKH OCHOBHBIX IIOHATHI U 3aKOHOMEPHOCTEM.
3. YpoBeHb 3HaHUS (HAKTUUECKOTO MaTeprasia B 00beMe POrpaMMal.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb U3JI0’KEHHSI BOIIPOCa.
5. YMeHue CBA3aTh TEOPHUIO C IIPAKTUKOM.
6. VYmenue nenath 06001IEHNS, BBIBO/IBI.
Ne Onenka Kpurepun onenkn
n/n
1 OTJ'II/I‘-IHO OTBeTHI HA ITOCTABJIECHHBIE BOIIPOCHI U3JIararoTCA JIOTUHIHO, ITOCJICI0BATC/Ib-
HO W HE TPeOYIOT JONOIHUTENBHBIX osicHeHUH. [0JTHO pacKkpbiBatoTCs
NPUYINHHO-CJICACTBCHHBIC CBA3U MCIKAY ABJICHUAMU U COOBITHSIMH. HCHaIOT-
cs1 000CHOBaHHBIE BBIBOJbI. ﬂCMOHCTpI/Ipy}OTCﬂ I‘J'Iy6OKI/IC 3HaHUSA 0a30BBIX
HOPMaTHUBHO-TIPAaBOBBIX aKTOB. COOIIOAAI0OTCSI HOPMBI TUTEPATYPHOH pEUH.
2 XOpOIHO OTBeTHI HA ITOCTABJIEHHBIE BOIIPOCHI U3JIararoTCA CUCTEMATU3NPOBAHO U
IIOCJICAOBATCIBHO. BbazoBrie HOPMATHUBHO-IIPABOBLIC aKThI UCIIOJIB3YHOTCA,
HO B HEJIOCTaTOYHOM Oo0beMe. Marepual u3naraercs yBepeHHO. PacKphIThI
NPUYIUHHO-CJICACTBECHHBIC CBA3H MCXKAY ABJICHUAMU U COOBITHSIMH. ,ZIGMOH-
CTPpUPYCTCA YMCHUC aHAJIIM3UPOBATHL MAaTCPpUaJl, OJHAKO HEC BCC BBIBObI HO-
CAT apr YMGHTI/IpOBaHHHﬁ nu ):[OKa3aTeJ'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-CIICACTBEHHBIC CBSI3U MEXTY 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-
YUHHO-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 051 KOHMpPoabHou pabomwt No2 ([Ipunoscenue 5);

0) xpumepuu oyenxu:
Boinonnsiercs B nucbMeHHOM GopMe. [Ipu onieHke paboThl CTYAEHTA yUUTHIBAETCS:
1. TlpaBunpHOE pelmieHue 3aau.
2. CaMOCTOATENbHOCTh CYXAECHUN, TBOPUECKHUI MOAX0/1, HAyYHOE€ 000CHOBAHUE PACKPHIBAEMOM
pOOJIEMBI.
3. Hanuuwue B KoHIIe paOOTHI MOJTHOTO CIUCKA JIUTEPATYPHI.
Ne Onenka Kputepun onenkn
n/n
1. | Otanuno CryaeHT BBIIOIHUI paboTy 0€3 OMMOOK M HEJO0YETOB, JOMYCTHI HE
6oJiee OJTHOrO HeJJoYeTa
2. | Xopomio CTyIeHT BBITOJHWI pabOTy MOJHOCTBIO, HO JIOMYCTUI B HEW He 60-
jee OJHOW HerpyOoi OmMOKM W OJAHOTO HeJoYeTa, WM He Oosee
JIBYX HEJ0YETOB
3. | YoosnerBopurenbHo | CTylE€HT NpaBUIIbHO BBINIOJIHWI HE MEHEE IOJIOBUHBI pabOThI 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 OIIMOOK, UM OHOM HerpyOoil ommOKu U Tpex
HE/I0YETOB, WJIM TPH OTCYTCTBUH OIIMOOK, HO NMPH HAIWYHH YEThI-
pexX-MATH HEJ0YETOB, IIOXO0 3HAET MaTepual, JOMyCcKaeT UCKaXKeHHe
(haxToB
4. | HeynosnerBopurenbsHo| CTylEeHT JOMYCTHJI YHCIO OIIMOOK M HEIOYETOB IPEBOCXOJIAIIEE
HOpMY, TIPH KOTOPOI MOXKET OBITh BHICTAaBIICHA OI[CHKA «3», HIIH €CIH
MIPABUIILHO BBIMOJHUI MEHEE IOJIOBUHBI paObOTHI
2.3. Tect
@)  munosou komniekm sadanuil 01 mecmos (Ipunoscenued)
06) Kpumepuu oyeHuBaHUs
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IIpu onieHKE 3HAHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:

1. VYporeHb chOpMUPOBAHHOCTH KOMITCTEHITHIMA.
2. VYpoBeHb YCBOCHHS TEOPETUYECCKHX MOJONKCHUU TUCIHILIAHBI, MPABUIBHOCTh (OPMYIIH-
POBKH OCHOBHBIX MTOHATHN M 3aKOHOMEPHOCTEHA.
3. YpoBeHb 3HaHUS (HAKTHUECKOTO MaTeprasia B 00beMe POrpaMMEI.
4. Jloruka, CTpyKTypa U TpaMOTHOCTb M3JI0’KEHUS BOMPOCA.
5. YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.
6. YwmeHnue nenatb 0000IICHNUS, BIBOJIBI.
Ne Onenka Kpurepun onenku
n/n
1 2 3
1. | OtauuHo €CJIM BBITIOJTHCHBI CIICIYIOIINUE 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. | Xopowo €CJIM BBIIIOJHEHBI CIEIYIOIINE YCIOBHS:
- TaHbI TIPABUIILHBIC OTBETHI HE MEHee ueM Ha 75% BOMPOCOB TECTa, UCKITIO
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
- Ha BCE BOIPOCHI, MPE/IOJIararoliue CBoO0OIHbIN OTBET, CTYACHT JaJl Mpa-
BIJILHBIN OTBET, HO JOMYCTUJI HC3HAYUTCIIbHBIC OIHI/I6KI/I N HC ITOKa3aJl HE-
00X0TMMOH TTOJTHOTEL.
3. | YIOBJIETBOPHUTEIBHO €CJIH BBITIOJHEHBI CJICIYIOIINUE YCIOBHUS:
- JlaHbI NpaBUWIbHbIE OTBETHl He MeHee ueM Ha 50% BONPOCOB TecTa, HCH
KITFO4asi BOITPOCHI, HAa KOTOPBIE CTYJCHT JIOJDKEH J1aTh CBOOOHBIN OTBET;
- Ha BCE BOMPOCHI, MPE/IONAratone cBOOOIHBIA OTBET, CTYIEHT Al He-
HpOTHBOpe‘IHBbeI OTBET, WIX IIPU OTBCTC AOIMYCTHUII 3HAYUTCIbHBIC HETOY-
HOCTHU Y HE TTOKa3aJI MOJHOTHI.
4. | HeynoBIETBOPUTEILHO | €CIIM CTYJEHTOM HE BBINOJHEHBl YCJIOBHs, IPEANONATAONINE OLEHKY|
«Y JIOBIIETBOPUTEIIHHOY.
5. 3auTeHo BricTaBnsiercst py COOTBETCTBUM MapamMeTpaM 3K3aMEHAI[MOHHOM IIKaJIbl
HA YPOBHSX «OTIHYHOY, «XOPOIIOY,
«YJTOBJICTBOPUTEIHLHOY.
6. He 3aureno BricTaBnsiercst mpu COOTBETCTBUM MapaMeTpaM HK3aMEHAITMOHHOW IIKaJIbI
Ha YPOBHE «HEYOBJICTBOPUTEILHOY.

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 TUCIUIUIMHBI, TPaBUILHOCTH (HOPMYIH-

POBKHM OCHOBHBIX IOHATHA U 3aKOHOMEPHOCTEM.
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AR

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. COOJII0AaI0TCsI HOPMBI JINTEPATYPHOU pEyH.

Xoporo

OTBeTHl Ha MOCTaBJIEHHBIE BOMPOCHI M3JArarOTCs CHUCTEMAaTH3UPOBAHO H
IIOCIIE0BATENBHO. ba30Bble HOPMAaTHBHO-NPABOBBIE AKTHI MCIIOJIB3YIOTCH,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuai u3naraercsi yBepeHHo. PacKphITh
MPUYHHHO-CIICICTBEHHBIEC CBSA3U MEXIY SIBICHUSIMHU U COOBITHAMU. [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-NPABOBBIX 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 CBSI3H MEXAY SIBICHUSAMU 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

06) Kpumepuu oyeHUuBaHus

N —

munoevie 3a0anusl Oisi KOHMpPoabHou pabomot N3 ([Ipunosicenue8)

BrinonaseTcs B THCEMEHHOM (bopMe. HpI/I OIICHKC pa6OTH CTYACHTA YUYUTBIBACTCA:

pOo0OJIEMBI.
3. Hanuuue B KOHIIE paOOTHI HOJTHOTO CIIUCKA JIUTEPATYPBHI.

IIpaBunpHOE pemeHue 3aaay.
CaMocTOSTENbHOCTD CYXACHUH, TBOPUECKHI OX0/1, HAy4HOE€ 000CHOBAaHHE PACKPHIBAEMOM

Ne Ounenka Kpurepun ouenku

n/n

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

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

3. | YoosnerBopurenbHo | CTyIE€HT MpaBUIBHO BBIMOJHUJI HE MEHEE IMOJIOBUHBI PabOTHI WIH
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 HErpyObIX OMIMOOK, WM OJHOM HerpyOoil ommOKu U Tpex
HEJIOYETOB, WJIM MPH OTCYTCTBUHU OIIMOOK, HO NMPH HAIWYHH YEThI-
PeX-TSTH HEJ0YETOB, TNIOXO 3HACT MaTepUal, JOMYCKAeT UCKAKCHHE
(haxkToB

4. | HeynosnerBoputenbHO| CTYyIEHT MOMYCTHI YHCIO OMIMOOK W HEAOYETOB IPEBOCXOJISIICE
HOPMY, IIPU KOTOPOM MOKET OBITh BHICTaBJICHA OLIEHKA «3», WU €ClIn
MPABUIILHO BBIMIOJHMJI MEHEE MOJIOBUHBI pa0OThI
2.3. Tect

a)

munoeot komniexkm 3aoanuii ons mecmos (Ilpunosicenue9)

6) Kpumepuu oyeHUBaHus
[Ipu ouieHKe 3HAHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:
1. VYpoBeHb chOpMUPOBAHHOCTH KOMITETCHITHIA.
2. VYpoBeHb YCBOCHHS TEOPETUYCCKHX TOJONKCHUHU TUCIMILINHBI, MMPABUIBHOCTH (OPMYIIHU-
POBKHM OCHOBHBIX MTOHATHM M 3aKOHOMEPHOCTEHA.
3.  VYpoBeHb 3HaHUS (PAKTUUYECKOTO MaTepHralia B 00beMe MPOrpaMMBl.
4. Jloruka, CTpyKTypa U FpaMOTHOCTb H3JI0’KEHUS BOIIPOCA.
5. YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.
6. YmeHue nenaTh 0000IICHHS, BBIBOJIBI.
Ne Onenka Kputepun onenku
n/m
1 2 3
1. OTnuuHO €CJIY BBITIOJIHEHBI CIIEAYIOINE YCIOBHUS:
- laHBl PaBUJIbHBIE OTBETHI HE MeHee YeM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
Ha BCE BOIPOCHI, MPE/IONATAIONIHe CBOOOHBIN OTBET, CTYACHT Jall Mpa-
BWJIBbHBIN U TOJHBIN OTBET.
2. | Xoporio €CJIM BBITIOJTHEHBI CIIC/TYIOINE YCIIOBUSL:
- JaHBI IPABWJIBHBIE OTBETHI HE MEHee YeM Ha 75% BOIPOCOB TecTa, UCKITIO-
Yasi BOMPOCHI, HA KOTOPBIC CTYJICHT JOJDKCH JaTh CBOOOIHBINA OTBET;
- Ha BCE BOMPOCHI, MPETIONATratolre CBOOOTHBIA OTBET, CTYJICHT Jall Mpa-
BUJILHBIN OTBET, HO JOMYCTUJI HE3HAYUTCIIbHBIC OIHI/I6KI/I N HE ITOKa3aJl HE-
00XOIUMOM TIOJTHOTHI.
3. | YI0BIETBOPHUTEIHHO €CJIM BBITIOJHEHBI CIICYIOIIUE YCIOBUS:
- JlaHBI MpaBUIIbHBIE OTBETHI HEe MeHee ueM Ha 50% BONPOCOB TecTa, MCH
KJIFOYast BOIIPOCKI, HA KOTOPbIE CTYJICHT JIOJKEH J1aTh CBOOO/HBIIH OTBET;
- Ha BC€ BOMPOCHI, MPE/IONAratme cBOOOIHBIA OTBET, CTYIEHT Al He-
MPOTHBOPEYUBBIA OTBET, WK MPU OTBETE JOMYCTHI 3HAYUTEIbHBIC HETOY-
HOCTH M HE TIOKA3aJI MIOJTHOTBHI.
4. | HeyqOBIETBOPUTENLHO | €CIU CTYAEHTOM HE BBINOJIHEHBI YCIOBMS, MPENONATalollie OIECHKY]
«Y IOBJICTBOPUTEIHHOY.
5. 3a4TeHo BricTaBnsiercst mpu COOTBETCTBUM MapamMeTpaM 3K3aMEHAIMOHHON IIKaJIbl
HA YPOBHSX «OTIHYHO», «XOPOIIO»,
«yJIOBJICTBOPUTEIBHOY.
6. | He 3aureHo BeicTaBinsieTcst mpyu COOTBETCTBUM MapaMeTpaM SK3aMEHAIMOHHOM HIKaJIbl

Ha YPOBHE «HEYJIOBJETBOPUTEIILHO.

16




2.3.TunoBble KOHTPOJIbLHbIC 3aaHUSI WJIM MHbIe MAaTEePHAJbI, HEOOXOAMMBbIE JJI OLEHKH
pe3yJbTaTOB 0CBOCHHS 00pa3oBaTeJbHOI MpOorpaMMsl (3a04Has popma 00ydeHHs)

Pa3neu 1 «/IuHeiiHasi 1 BeKTOpPHasA ajaredpa»
Pa3jien 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) munosvie sonpocwl k 3auemy (Ipunosicenue 10);

0) Kpumepuu oyeHu8aHus

[Ipu oueHKE 3HAHUI HA 3aYETE YUUTHIBACTCA:

DN —

YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH.
YpoBeHb YCBOCHHUS TEOPETUUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, TPaBUILHOCTH (HOPMYIHU-

POBKM OCHOBHBIX IOHATHM U 3aKOHOMEPHOCTEMN.

SANR AN Sl

VYpoBeHb 3HaHKs (PaKTHYECKOTO MaTeprasia B 00beMe IMPOrpaMMBbl.
Jloruka, CTpyKTypa ¥ TpPaMOTHOCTb U3JIOKEHHUS BOITPOCA.

VYMeHue cBS3aTh TCOPHIO C IPAKTHKOHM.

VYMenue nenath 0000ICHNS, BBIBOIBI.

Ne
n/n

Onenka

Kpurepum ouenkn

1

OTJIINYHO

OTBeTHI Ha MTOCTABJICHHBIE BOIIPOCHI U3JIATAIOTCS JIOTHYHO, TIOCIIEI0BATENb-
HO W HE TPeOYIOT JONOIHUTENbHBIX ossicHeHUH. [1oHO packpbiBatoTCs
MNPUYINHHO-CJIICACTBCHHBIC CBA3H MCKAY ABJICHUAMU U CO6I>ITI/ISIMI/I. HCHaIOT-
cs1 000CHOBaHHBIE BHIBOABI. [leMOHCTpUPYIOTCS TIIyOOKHEe 3HAHUS Oa30BBIX
HOPMAaTHUBHO-TIPABOBBIX aKTOB. COOJIIOAI0TCSI HOPMBI TUTEPATYPHON pPEUH.

Xopomo

OTBeTHI Ha NOCTaBJIEHHBIE BOIIPOCHI U3JIaral0TCsl CUCTEMAaTU3UPOBAHO U
[OCJIE0BaTENBHO. ba3oBble HOPMAaTUBHO-IIPABOBBIE AKTHI HCIIOJIB3YOTCH,
HO B HEJIOCTaTOYHOM 0o0beMe. Marepuain uzjaraercsi yBepeHHO. PacKpbITh
MIPUYHHHO-CIIC/ICTBEHHBIE CBSI3U MEX]Ty SBJICHUSIMH U COOBITUSMHE. J|eMOH-
CTPUPYETCS] YMEHUE aHAIU3UPOBATh MaTepUail, OJHAKO HE BCE BBIBO/IbI HO-
CSIT apryMEHTHPOBAHHBIM U JOKa3aTeNbHbIN Xapakrep. CobmoaatoTcs
HOPMBI JIUTEPATYPHOH peuu.

Y,Z[OBJ'ICTBOpI/ITCJ'IBHO

JomyckatoTcst HapyuieHusI B TOCIeA0BaTeNIbHOCTH U30xKeHHs. FimeroTcst
YIIOMHHAHHS 00 OTAEIbHBIX 0a30BBIX HOPMATUBHO-TIPABOBBIX akTax. He-
IIOJIHO PacKpPBIBAIOTCS IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEXKY SBICHUSIMH
1 COOBITHSAMU. JIeMOHCTPUPYIOTCSI IOBEPXHOCTHBIC 3HAHMUS BOITPOCA, C
TPYAOM PELIaoTCsl KOHKPETHBIE 331a4uu. VIMEIoTCs 3aTpyIHEHUS C BBIBO-
Jamu. JlonmycKaroTcsl HApyIIeHHs HOPM JINTEPAaTypHOH peuu.

HeynosnersopurenbHo

Marepuan nznaraercsi HerocjiaeA0BaTeIbHO, COMBUMBO, HE IIPEACTABIISET
ONPEJIETICHHON CUCTEMBI 3HAHUH 10 AUCLUIUIMHE. He packpbIBarOTCS NpHU-
YHHHO-CJICICTBEHHBIE CBSI3U 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. IIpu orieHke paboThl CTYAEHTA YUUTHIBAETCA:
IIpaBunpHOE pelieHue 3a1ay.
CaMocTOSATENbHOCTD CYXKACHUH, TBOPYECKUHA OIX0/1, HAy4HOEe 000CHOBAaHHUE PACKPbIBAEMON
IpO0JIEMBI.
3. Hanunuue B KOHIIE paOOThI HOJHOIO CIIUCKA JIUTEPATYPBHI.

N —

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

CTaHIAPTHOM MM CaMOCTOSITENILHO pa3pab0OTaHHON METOIMKE, B OCBELICHUY
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, [0 XOAY PEUICHHUs CAeTaHbl ap-
TYMCHTHPOBAHHBIC BLIBOJbI, CaMOCTOATCIILHO BBIIIOJIHCHA I‘paq)PI‘-IeCKaﬂ
4acTh pabOTHI

2. | He 3aureno CryneHT He crnpaBWICS C 3aJaHUEM (BBIIOJIHEHO NMpaBwibHO MeHee 50%
3aJaHusl BapUaHTa), HE PacCKPhITO OCHOBHOE COJIEPXKAHUE BOIIPOCOB, UMeE-
I0TCS TPYyOBbIe OLIMOKU B OCBELICHUH BOIIPOCA, B PEIICHUHM 3a]1ad, B BBHIIOJI-
HEHMU TpauyuecKoil 4acTH 3aJaHus U T.A., @ TAKXKE BBIIOJIHEHA HE CaMo-
CTOSITEIIBHO.

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

6) Kpumepuu oyeHuBaHus

HpI/I OLICHKE 3HAHMI OLICHUBAHUS TECTOB YUUTBIBACTCA:

1. VYporeHb chOpMUPOBAHHOCTH KOMITETEHITHIA.
2. YpoBeHb YCBOCHHS TEOPETHUECKUX IMOJOKCHUN NUCIHUILUIMHBI, MPABUIBHOCTH (HOPMYIH-
POBKHM OCHOBHBIX MOHATHA U 3aKOHOMEPHOCTEM.
3. YpoBeHb 3HaHMS (HAKTUUIECKOTO MaTepHalia B 00beMe IMPOrpaMMBI.
4. Jloruka, CTpyKTypa U TpaMOTHOCTb W3JI0’KEHUS BOIIPOCA.
5. YMeHue cBA3aTh TEOPHUIO C IPAKTHUKOM.
6. YwMeHue nenatb 0000IICHUS, BBIBOIBI.
Ne Ouenka Kputepun onenku
n/n
1 2 3
1. OTianyHO €CJIY BBITIOJIHEHBI CIIEIYIOIINE YCIOBHUS:
- IaHbI NIPABUIIbHbBIE OTBETHI HE MeHee YyeM Ha 90% BOIPOCOB TECTa, UCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTYIEHT J0JIKEH JaTh CBOOOHBIN OTBET;
Ha BCE BOIPOCHI, TMPEIIoararoiie CBOOOIHbIN OTBET, CTYAEHT JaJl Mpa-
BUJIBHBIN U ITIOJIHBIU OTBECT.
2. | Xoporio €CITH BBITIOTHEHBI CJIEIYOIIHE YCIOBHS:
- IaHbI NIPABUIILHBIE 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/IJIBHLIi/lI OTBECT, HO }IOHYCTI/IH HC3HAUYUTCIIbHBIC OIIII/I6KI/I W HC ITOKa3aJl HE-
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00X0TMMOY TIOJTHOTBHI.

3. | YIOBIETBOPHUTEIHHO €CJIH BBITIOJHEHBI CIIeIYIOIINE YCIOBHSA:
- JaHBI MPaBUIBHBIE OTBETH HEe MeHee ueM Ha 50% BOMPOCOB TecTa, WCH
KJTFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJDKEH JIaTh CBOOOIHBIN OTBET;
- Ha BCE€ BOMPOCHI, MPEIIOJIaraIme cCBOOOIHBI OTBET, CTYACHT Jal He-
MIPOTHUBOPEYHBEIN OTBET, WU MPU OTBETE JOIyCTHJ 3HAYUTENbHbIE HETOY-
HOCTH U HE MOKAa3aJI MOJHOTHI.

4. | HeynoBneTBOPUTENBLHO | €CIM CTYJEHTOM HE BBIIOJHEHBl YCJIOBHs, IPEANOJIAralONIME OLEHKY)|
«Y TOBIIETBOPUTEINHEHO.

5. | 3adreHo BricTaBnsercs npu COOTBETCTBUU IMapaMeTpaM 3K3aMEHALIMOHHOM  IIKaJIbI
Ha YPOBHSX «OTIUYHO», «XOPOILIOY,
«YJOBJICTBOPUTEIILHOY.

6. | He 3aureno BricTaBnsercs Opyu COOTBETCTBUHM NAapaMeTpaM 3K3aMEHALMOHHOM IIKaJIbI
Ha YPOBHE «HEYIOBIETBOPUTEIHHOY.

Pazgen S «ludpdepeHunanbHoe HCHUCTICHHE»
Pa3znes 6 «AHTErpasibHOE MCUNCIECHUE)
Paspnen 7 «KpaTHble HHTErpajbD)

Paznen 8 «KpuBoJsinHeliHbIe MHTETPaJIbDy

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

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

6) Kpumepuu oyeHu8aHus

HpI/I OLICHKE 3HAHUU Ha PK3aMEHE YUYUTBIBACTCS:

1. VYpoeHb CHOPMHUPOBAHHOCTH KOMIETEHLIUH.
2. YpoBeHb YCBOCHHUS TEOPETHYECKHX ITOJIOKECHUH NUCIUILTUHBI, TPAaBUIBHOCTH (POPMYIIH-
POBKM OCHOBHBIX IOHATHUH M 3aKOHOMEPHOCTEH.
3. YpoBenb 3HaHUS (HAKTUUECKOTO MaTepuasia B 00beMe IPOrpaMMbl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb U3JI0KEHHS BOIIPOCA.
5. YMeHHe cBA3aTh TEOPUIO C MIPAKTUKOM.
6. VYmenue nenath 06001ICHNS, BBIBOJIBI.
Ne Ounenka Kpurepun ouenku
n/n
1. OTJ'[I/ILIHO OTBeTHl HAa MOCTABJICHHEIC BOIIPOCHI U3JIararoTCs JIOT'MYHO, MOCICA0BATCIIb
HO M HC Tpe6yIOT JOIMOJTHUTCIBbHBIX nosicienuii. IloHO PACKPBIBAKOTCS
NPUYINHHO-CJICACTBCHHDBIC CBA3U MCIKAY SABJICHUSAMU U COOBITHSIMH. I[e.]'[aIOT-
cs1 000CHOBaHHBIE BHIBOJBI. JIeMOHCTPUPYIOTCS TITyOOKHEe 3HAHHS 0a30BBIX|
HOPMAaTUBHO-NIPaBOBHIX aKTOB. Co0JI10/1al0TCsl HOPMBI JINTEPATYPHOH PEUH.
2. XOpOH_IO OTBeTH Ha MOCTaBIICHHEIC BOIPOCHI HU3JIArat0TCA CUCTCMATHU3HWPOBAHO U
TIOCJICI0BATCIBHO. bazoBnie HOPMATHBHO-IIPABOBBLIC AKThI UCIIOJIB3YIOTCA,
HO B HEJIOCTaTOYHOM o0beMe. MaTepuan u3naraercsi yBepeHHO. PacKkpbIThl
NPUYINHHO-CJICACTBCHHBIC CBA3U MCIKAY SABJICHUAMU U COOBITHUSIMH. HCMOH-
CTpUPYCTCA YMCHUC aHAJIU3UPOBATH MAaTCpUal, OJHAKO HE BCC BbBIBOAbI HO-
CAT apryMEHTHUPOBAHHBIM W JIOKa3zaTeNbHbIH Xapakrep. CoOmoaarorcs
HOPMBI JTUTEPATYPHOH pEYH.
3. y,ZIOBHeTBOpI/ITeJ'H)HO ILOHYCKaIOTCH HapyHoi€HUA B IMOCIICAOBATCIILHOCTHU U3JI0XKCHUA. HNmerorcs
YIIOMUHAHUA 00 OTACJIBbHBIX 0a30BBIX HOPMAaTHUBHO-IIPABOBBIX aKTaxX. He-
TMIOJIHO paCKpbIBAIOTCA MPUYMHHO-CJICACTBEHHLIC CBA3HU MCXKAY ABJICHUAMU
U COOBITHSMU. ﬂeMOHCTpI/Ipy}OTCﬂ NMOBCPXHOCTHBIC 3HAHHA BOIIpOCa, C
TPYAOM pCHIAOTCA KOHKPCTHBIC 3aJ1d4u. Hmerorcs 3aTpyAHCHUSA C BBIBO-
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Jami. JlonmyckaroTcsl HapyIIeHHs HOPM JINTEPaTypHOU peuH.

HeynosnerBopurenbHo

Marepuran w3naraercs HENOCIeI0BaTeNbHO, COMBYMBO, HE MPECTABIISET|
ONpeAeIeHHON crucTeMbl 3HaHWi 1o nucuuiuinHe. He packpeiBatoTcs mpu-
YUHHO-CJICJICTBCHHBIC CBSI3U MEXJY SBICHHSMH M COObITUsAMU. He mpoBo-
IUTCs aHanu3. BeIBObI 0TCYTCTBYIOT. OTBETHI Ha AOMOTHUTEIHHBIE BOIIPO-
CBI OTCYTCTBYIOT. MIMEIOTCS 3aMeTHBIE HAPYIICHUS HOPM JINTEPAaTypHOU pe-
4.

TUTIOBBIE 3AJAHUA JIS1 TPOBEJEHW S TEKYIHEI'O KOHTPOJIA:
2.2. KontpoJbHas padora

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

0)

N —

Kpumepuu OYyeHKuU:

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

pOOJIEMBI.
3. Hanuuue B KoHLIe pabOTHI OJIHOIO CIUCKA JIUTEPATYPHI.

[TpaBriibHOE pelieHue 3a1a4.
CaMoCTOSTENBHOCTD CYXKACHUH, TBOPUYECKHIA OX0/1, HAydHOEe 000CHOBaHHE PACKPBIBAEMOM

Ne Ouenka Kpurepum ouenkn
n/n
1. | 3aureno BreinonHeHo npaBuibHO He MeHee 50% 3amaHuii, paboTa BBITOJIHEHA IO
CTaHIAPTHOM MM CAMOCTOSTENLHO pa3pabOoTaHHOI METOMKE, B OCBEIICHUY
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, [0 XOAY PEUICHHUs CcleNaHbl ap-
TYMCHTHPOBAHHBIC BLIBOJbI, CaMOCTOATCILHO BBIIIOJHCHA l"pa(bI/I‘IeCKaﬂ
4acTh pabOTHI
2. | He 3aureno CryneHT He crnpaBWICS C 3aJaHUEeM (BBIIOJIHEHO NMpaBwibHO MeHee 50%
3aJjaHHsl BapHaHTa), HE PACKPHITO OCHOBHOE COJIEpKaHHE BOIMPOCOB, UMe-
I0TCSI TPYOBble OLIMOKH B OCBELICHUH BOTIPOCA, B PEHICHUH 3a/1a4, B BBITIOJ-
HEHHUU TpauuecKod YacTH 3aJaHus M T.J., & TAKXKE BBIMOJHEHA HE CaMO-
CTOSITEIIBHO.
2.3. Tect
@)  munogoi komniekm saoanutl 0 mecmos (IpunoxcenuelS)

0) Kpumepuu oyeHuBaHus

HpI/I OLICHKE 3HAHMI OIICHMBAHUS TECTOB YUUTBIBACTCA:

1. VYpoBeHb chOpMUPOBAHHOCTH KOMITETEHIIMI.
2. YpoBeHb YCBOEHHS TEOPETUUYECKHX MOJIOKEHUH AUCLMILIMHBL, MPAaBUIBHOCTh (OPMYIIH-
POBKHM OCHOBHBIX IIOHATHUI U 3aKOHOMEPHOCTEM.
3. YpoBeHb 3HaHUS (HaKTUUECKOTO MaTeprasia B 00beMe POrpaMMBl.
4. Jloruka, CTpyKTypa U TPaMOTHOCTb M3JI0’KEHHSI BOIIPOCA.
5. YMeHHe cBA3aTh TEOPUIO C MIPAKTUKOM.
6. YwMeHue nenatb 0000IICHNUS, BBIBOJIBI.
Ne Ouenka Kputepun oneHku
n/n
1 2 3
1. OTinyHO €CJIY BBITIOJHEHBI CIIEIYIOIINE YCIIOBHUS:

- TaHBI PAaBUIIbHBIE OTBETHI HE MeHee 4eM Ha 90% BOIPOCOB TecTa, UCKITIO-
Yasi BOIPOCHI, HA KOTOPBIE CTYJIEHT AOJKEH AaTh CBOOOIHBIN OTBET;
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Ha BCE BOIPOCHI, PETIOIATatoie CBOOOHBIN OTBET, CTYACHT Jall Mpa-

BWIBHBIN M TIOJIHBIA OTBET.

2. | Xoporo €CJIM BBIMOJHEHBI CIIEIYIOIINE YCIOBHUS:
- TaHbBI IPAaBUIILHBIE OTBETHI HE MEHEe ueM Ha 75% BOIPOCOB TECTa, UCKIIIO-
Yasi BOIIPOCHI, Ha KOTOPBIC CTYJCHT JOJDKEH AaTh CBOOOIHBIN OTBET;
- Ha BCE BONPOCHI, MPE/Oararomiie CBOOOTHBIA OTBET, CTYAICHT Jall Mpa-
BHJIBHBIA OTBET, HO JOITyCTHJI HE3HAYUTEIHHBIE OIMOKM M HE ITOKa3al He-
00X0JTUMOY TIOJTHOTBI.

3. | YI0BIETBOPUTEIHHO ©CJIU BBIMOJIHEHBI CIEAYIONIUE YCIOBUS:
- JaHBI MpaBWIBHBIE OTBETH HEe MeHee ueM Ha 50% BOMPOCOB TecTa, WCH
KJTFOYasi BOITPOCHI, HA KOTOPBIC CTYJCHT JOJKEH AaTh CBOOOIHBIA OTBET;
- Ha BCE BONPOCHI, MPEIOJIArarnue CBOOOIHBII OTBET, CTYACHT Jal He-
MIPOTHUBOPEYMBEIN OTBET, WU MPU OTBETE JOITyCTHJ 3HAYUTENbHbIE HETOY-
HOCTH ¥ HE TTOKA3aJI MOJTHOTHI.

4. | HeynoBIETBOPUTENLHO | €CIM  CTYJEHTOM HE BBINOJHEHBl YCJIOBHS, IPEANONATAIOUINE OIECHKY|
«Y IOBJICTBOPUTEIHHO.

5. | 3adreHo BricTaBnsercs npu COOTBETCTBHU MapaMeTpaM 3K3aMEHALIMOHHOM  IIKaJIbI
Ha YPOBHSX «OTIMYHO», «XOPOIIOM,
«KYOOBJICTBOPUTCIILHO.

6. He 3aureno BricTaBnsiercst mpu COOTBETCTBUM MapaMeTpaM >K3aMEHALIMOHHOM IIKaJIbI
Ha YPOBHE «HEYIOBIECTBOPUTEIHHOY.

Paznen 9 «luddepenunanbubie ypaBHeHUD)
THUTIOBBIE 3AJIAHUA J1J151 ITPOBEJAEHM A [IPOMEXYTOYHOU ATTECTALINU:
2.1. 3auer

a)
0)

N —

SANRS AN

munogule sonpocwl k 3auemy (IIpunosiceruel6)

Kpumepuu oyerueanus

HpI/I OLICHKC 3HaHWH Ha 3a4YeTe YUUTBIBACTCA:

YpoBeHb cPOPMUPOBAHHOCTH KOMIETEHIIUH.
YpoBeHb YCBOEHHUSI TEOPETUUYECKUX IMOJIOKEHUN TUCHUIUIMHBI, TPaBUIBHOCTH (HOPMYIHU-
POBKHU OCHOBHBIX IIOHATHHA U 3aKOHOMEPHOCTEM.

YpoBeHb 3HaHMS (PAKTUYECKOTO MaTepHaja B 00beMe IPOrpaMMBl.

Jlor HKa, CTPYKTYpa U I'PaMOTHOCTD HU3JIOKCHUA 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 cOOBITHsIME. [lenatoT-
cs1 000CHOBaHHBIC BBIBOJIBL. JIeMOHCTPUPYIOTCS TITyOOKKE 3HAHHS 0a30BbIX
HOPMAaTUBHO-TIPaBOBHIX aKTOB. CoOJII01aI0TCsl HOPMBI JINTEPATYPHON 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 MEXLy 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 HapylIeHHUs B TOCIEA0BATEIbHOCTH U3I0XKeHus. Imerotces
YIOMUHAHHS 00 OTIEIBHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. He-
MOJIHO PACKPBIBAIOTCS NPUIUHHO-CICACTBEHHBIC CBSI3U MEXY SIBJICHUSIMU
U COOBITUSAMU. [[eMOHCTPHUPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOTIPOCA, C
TPYAOM PEUIaroTCsl KOHKPETHBIE 3a1auu. VIMEIOTCs 3aTpyIHEHUS C BBIBO-
Jamu. JIomycKarTcsl HapyLIEHUsI HOPM JIMTEPAaTypHOH pedn.

HeynosnersopurensHo

MaTepI/Iaﬂ n3jgara€Tcs HEIOCJICJ0BaTCIbHO, C6I/IB‘II/IBO, HC NPCACTABIIACT
OHpeILCHeHHOﬁ CHCTEMEI 3HaHUM 1o aucuuiinae. He PaCKpbIBArOTCA IIPpH-
YHUHHO-CJICACTBCHHBIC CBA3U MEXIY SABJICHUAMU U coonITHAMU. He IIPOBO-
JIUTCS aHau3. BRIBOBI OTCYTCTBYIOT. OTBeTHI HA JOIOJIHUTEIIBHBIC BOIIPO-
CbI OTCYTCTBYIOT. HMmMmeroTcs 3aMeTHBIE HapylICHUS HOPM nnTepaTypHoﬁ 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)

TUITOBBIE 3AJAHUA IJIS1 TPOBEJJEHW S TEKYIHEI'O KOHTPOJIA:
2.2. KontpoJbHasi padora

0) Kpumepuu oyeHUuBaHus

N —

munosvie 3a0anus 0. KOHMpoabHou padomot Ned (TpunosxcenuelT)

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

pOOJIEMBI.
3. Hanwnuwme B KoHIIE pabOTHI MOTHOTO CIIUCKA JIUTEPATYPHI.

[TpaBuiibHOE pelieHue 3a1a4.
CaMOoCTOATEIBHOCTD CYXIEHHUM, TBOPUECKUH TOX0M, HAyYHOE 0OOCHOBaHHUE PaCKPbIBAEMOM

Ne Ouenka Kpurepum oueHku
n/n
1. | 3aureno BeinonneHo npaBuibHO He MeHee 50% 3amaHuii, paboTa BBITOJHEHA IO
CTaH/IAPTHOM MJIM CAaMOCTOSITENILHO pa3pabOTaHHOW METOIUKE, B OCBEIICHUH
BOIIPOCOB HE COJEPXKUTCS TPYyOBIX OIMIMOOK, 10 XOMy PEIICHHUS CIEIaHbI ap-
TYMCHTHPOBAHHBIC BLIBOJIbI, CaMOCTOATCIILHO BBIINIOJHCHA Fpa(I)I/I[IeCKaH
4acTh pabOTHI
2. | He 3aureno CTy/ieHT He CIIpaBWICS C 3aaHueM (BBIOJHEHO MpaBHIbHO MeHee 50%
3ajlaHusl BAPUAHTA), HE PACKPBITO OCHOBHOE COJCP)KAHHUE BOIPOCOB, HME-
I0TCsl TPYOBble OLTMOKK B OCBELICHUHU BOIIPOCA, B PEIICHHUH 3a]1a4, B BHITIOJ-
HEHUH rpaMyecKoil YacTh 3aJaHus M T.I., @ TAK)KE BBITIOJIHCHA HE CaMo-
CTOSITEJILHO.
2.3. Tect
@)  munogoi komniekm saoanutl 0 mecmos (Ipunosxcernuel8)
0) Kpumepuu oyeHUBaHuUs
[Ipu onieHKe 3HAHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:
1. VYporeHb chOpMUPOBAHHOCTH KOMITCTEHITHIHA.
2. VYpoBeHb YCBOEHHS TEOPETUUYECKUX MOJONKEHUHU AUCIHUILTUHBI, MPABUIBHOCTH (OPMYIH-

POBKHM OCHOBHBIX IOHATHA U 3aKOHOMEPHOCTEM.

3. VYposenb 3HaHUA (HAKTUYECKOTO MaTepHuaia B 00beMe MPOrpaMMBbl.

Jloruka, CTpyKTypa U rpaMOTHOCTb U3JI0KEHHUS BOIIPOCa.

22



5. YMeHue cBA3aTh TEOPHUIO C MIPAKTHUKOM.

6. YwmeHue nenatb 0000IICHNUS, BBIBOIBI.

Ne
n/n

Onenka

Kpurepun onenku

1

3

1.

OTinnaHO

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

Ha BCE BOIPOCHI, PEIIOIAraroniie CBOOOHBIN OTBET, CTYJACHT Jall Ipa-|
BUJIBHBIN U TTOJTHBINA OTBET.

Xoporiio

€CITU BBITIOTHEHBI CIICTYFOIIHE YCIOBUS:

- TaHbBI IPaBUILHBIC OTBETH HE MEHEe YeM Ha 75% BOIIPOCOB TECTa, HCKITIO-
Yasi BOIIPOCHI, Ha KOTOPBIC CTYJCHT JOJDKEH AaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MPEIOIararoliue CBoOOOIHbIH OTBET, CTYACHT JaJl mpa-
BWJIBHBIA OTBET, HO JIOMYCTHJ HE3HAYUTEIbHBIC OMIMOKH U HE TOKa3al He-
00XOIMMOM MOJIHOTEI.

Y 10BIETBOPUTENBHO

€CIIH BBIIIOJTHEHBI CJICAYIOLINE YCIOBUS:

- JlaHbI NpaBUIIbHbIE OTBETHl HEe MeHee ueM Ha 50% BONpPOCOB TecTa, MCH
KJTF0Yast BOIIPOCHI, HA KOTOPBIE CTYAEHT JIOJDKEH JaTh CBOOOIHBIN OTBET;

- Ha BCE BOINPOCHI, MPENoaraonye cBOOOAHbIN OTBET, CTYyJEHT JAal He-
HpOTHBOpC‘II/IBbeI OTBET, WIX IIPU OTBCTC AOIMYCTHUII 3HAYUTCIbHBIC HETOY-
HOCTH M HE TIOKA3aJI IIOJTHOTBHI.

HeynonerBopurenbHo

€CIM CTYICHTOM HE BBIIIOJHEHBl YCIOBUS, MPEANONATarIIUe OLCHKY|
«Y IOBJIETBOPUTEIIHLHOY.

3auTteHo

BricTaBnsercs IIpru COOTBETCTBUU ITapaMETpaM 9K3aMCHAIIMOHHOM IIIKaJIbI
Ha YPOBHAX «OTJIHMYHO», «XOPOILIO>»,
«KYZOBJICTBOPUTCIILHOY.

He 3aureno

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

Pa3zpen 10 «Paab»

Paznen 11 «Teopusi BeposiTHOCTEi. JjIeMEeHThl MATEMATHYECKON CTATHCTHKID)

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

a)
0)

Kpumepuu oyerHueanus

munogule 8onpocwl k skzameny (Ipunosicenuel9)

[Ipu oueHKe 3HAHUI HA YK3aMEHE YUYUTHIBACTCS:

1. VYpoeHb CHOPMHUPOBAHHOCTH KOMIETEHLIUH.
2. YpoBeHb YCBOEHHUS TEOPETUYECKHX IOJIOKEHUH NUCHUIUIUHBI, TPAaBUIBHOCTh (POPMYIIH-
POBKHM OCHOBHBIX MOHSTHHA U 3aKOHOMEPHOCTEH.

3. VYposeHb 3HaHUA (HPAKTUYECKOTO MaTepHuaia B 00beMe MPOrpaMMBbl.
4. Jloruka, CTpyKTypa U TpaMOTHOCTb M3JI0’KEHHS BOMPOCA.
5. YMeHHue cBA3aTh TEOPUIO C IIPAKTUKOM.
6. VYwmeuue nenatb 0000IIEHNUS, BHIBOIDI.

Ne Onenka Kpurepun onenkn

n/n

1. OTJ'II/ILIHO OTBETHI Ha ITOCTaBJICHHEIC BOIIPOCHI U3JIarar0TCs JIOTUYHO, MOCICA0BATCIIb

HO M HEC Tp€6y10T JOITIOJTHUTCIIbHBIX nosicienuii. IlonHo PACKPLIBAKOTCS]
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MIPUYUHHO-CIICJICTBECHHBIC CBSI3U MEX/Ty SBICHUSAMH U COOBITUSAMHU. [lenaroT-
cs1 000CHOBaHHBIC BBIBOJBL. J[eMOHCTpHUPYIOTCS TITyOOKHE 3HAHUS 0a30BBIX
HOPMAaTUBHO-TIPAaBOBBIX akTOB. COOIIOIAI0TCSI HOPMBI TUTEPATYPHON pEUH.

2. | Xopomio

OTBeThl Ha TMOCTABJICHHBIE BOIMPOCHl M3JIATalOTCsl CUCTEMATU3UPOBAHO U
MIOCIIeZI0BaTENbHO. ba3oBbie HOPMATHBHO-TIPABOBBIE AKTHI HCIIOJIB3YIOTC,
HO B HEJIOCTAaTOYHOM o0Bheme. MaTepuran u3nnaraercs yBepeHHO. PacKpbIThl
MIPUYUHHO-CIICJICTBCHHBIC CBSI3U MEX/Ty SBICHUSAMU U COOBITHAMH. JleMOH-
CTpPUpYETCS YMEHHUE aHAJIM3UPOBATH MaTepUall, OJHAKO HE BCE BHIBOJBI HO-
CAT apryMEHTHPOBAHHBIM W JOKa3aTeNbHBIN xapakrep. CobOmomaroTcs
HOPMBI JIUTEPATYPHOH peyu.

3. | YIoBIE€TBOPUTEIHHO

HomyckaroTcsi HapyIIeHHUs] B MOCJIEI0BATEIRHOCTH M3NOoKeHus. VMeroTcs
YHOMUHAHUS 00 OTIENbHBIX 0a30BBIX HOPMATHBHO-IIPABOBBIX akTax. He-
MIOJTHO PACKPBIBAIOTCS MMPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY SBICHUSMHI
U COOBITHUSAMU. J[eMOHCTPHPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOIPOCA, C
TPYJIOM PEIIAlOTCs KOHKPETHBIC 3amaun. MMeroTcs 3aTpyaHEHUs. C BBIBO-
Jamu. JlomyckarTcsl HapylIeHNs HOPM JIMTEPATYPHOU PEUH.

4. | HeynoBieTBOPUTEIHLHO

Marepuan u3naraeTcs HEMOC/IeAO0BaTEIbHO, COMBUMBO, HE IIPEIACTABIIIET
ONPEIEICHHON CUCTEMBI 3HAaHUH 0 AucuuIuiMHe. He packpblBaroTcs mpu-
YHHHO-CJIC/ICTBEHHBIEC CBSI3M MEXAY SIBICHUSIMU U coObITHsiMH. He mpoBo-
IUTCs aHanu3. BeIBOBI OTCYTCTBYIOT. OTBETHI Ha AOMOJHUTEIBHBIE BOIIPO-
Chbl OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIEC HapyILICHMsI HOPM JINTEPATYpHOU pe-
4.

TUITOBBIE 3ATAHUA UL ITPOBEJEHW A TEKYIHEI'O KOHTPOJIA:

2.2. KoutpoabHas padora

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

6) Kpumepuu oyeHuBaHus

Beinonusercs B nuceMeHHo# popme. [Ipu onienke paboThl CTYAEHTA YUUTHIBACTCA:
1. IlpaBunpHOE pelieHue 3aau.
CaMocCTOSTENbHOCTD CYXKACHUH, TBOPYECKUIA OX0/1, HAy4HOEe 000CHOBaHHUE PACKPbIBAEMOM

po0OJIEMBI.

3. Hanuuue B KOHIIE paOOTHI MOJTHOTO CIIUCKA JIUTEPATYPHI.

Ne Ouenka

Kpurepun onenkn

1. | 3aureno

Brimonneno npasunbHO He MeHee 50% 3amaHuii, paboTa BBINOJIHEHA II0
CTaHIAPTHOM WM CaMOCTOSITENILHO pa3pabOoTaHHON METOMKE, B OCBELICHUH
BOIIPOCOB HE COAEPIKUTCS TPYOBIX OMIMOOK, [0 X0y PEUICHHUs CIeTaHbl ap-
TYMEHTUPOBAHHBIE BBIBOJIBI, CAMOCTOSTENBHO BBINOJIIHEHA Tpaduyeckas
4acTh pabOTHI

2. | He 3aureno

CryneHT He crnpaBuics C 3ajaHHeM (BBINOJIHEHO MpaBUiIbHO MeHee 50%
3aJlaHysl 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, XapaKTEePHU3YIOIIMX ITaNbl ()OPMHPOBAHUA 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 LIKAJIaMHU U KpUTe-
pusimMu, ycraHoBieHHbIMU MaTpuueid komnereHuuid OOII (mpunoxenue k OOII). DkcnepTHOi
OLIEHKE IpenojaBaress MoAIeaT YpOBHH c(hOPMUPOBAHHOCTH OTIEIIBHBIX JIECKPUIITOPOB, AJIS
OLICHMBAHMsI KOTOPBIX IpeJHAa3HAueHa JIaHHasl OLICHOYHAsl MPOLeypa TEKYLIEro KOHTPOJIS WU
IIPOMEKYTOUHON aTTeCTAl[MM COIJIACHO MATpHIlE COOTBETCTBUS OLICHOYHBIX CPEICTB pe3yJbTa-
TaM 00y4YeHus 10 JUCLUILIMHE.

2-3Tal: MHTErpajbHas OLEHKA JOCTUXKEHUs O00y4aroIMMCs 3allJJaHUPOBAHHBIX pE3yJib-
TATOB OOYYEHUS [0 UTOTAaM OTJIENbHBIX BUJOB TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTecTa-
1.

XapakTepucTHKA MPOUeIyP TeKYIIero KOHTPOJISA H MPOMEKYTOYHOI aTTeCTAllNH 10

AMCUMILIMHE
[epuognuHOCTH U
Crnioco0 y4yeTa uHAUBUTY-
Haumenoanwue orie- croco0 mpoBenie- | Buasl BcTaBIsseMbIX N
Ne QIIBHBIX JOCTIKEHHN 00Y-
HOYHOTO CPEJICTBA HUS IPOLELYPBI OIIGHOK
YAKOIIUXCS
OLICHMBAHUS
Pa3 B cemectp
COTJIACHO y4e0- N
( i [o marnbampHON
HOMY IUTaHy), IO BenomocTts, 3aueTHast
1. DK3aMeH (3a4er) mrkane (3adre-
OKOHYaHUH U3Y- KHWKKA, TOPTHOITHO
HO/HE3a4TEHO)
YCHUS TUCIHITIH-
HBI
CucremaTnuecku
. KypHan ycneBaeMocTH
Ha 3aHATHIX ()1 ITo narubausHOI
. N npernojaasatens (11 o4-
OYHOM (HOPMBI mIkane (s OuHOU 9
HOW (hOpMBI 00yUeHNS);
o0y4eHus); (opMbI 00yUeHMST);
2. KonTponbHas pabora TeTpanp Uil BHITOIHEHUS
[To mepe BBITION- | 3a4TEHO/HE3AUTEHO
. KOHTPOJIBHBIX paboT (s
HeHUs (Ui 3a09- | (U1 3a09HO# op- N
. 32049HOM (hopMbI 00yUe-
HOM (opMBI 00Y- MBI O0Y4EHUS)
HUSA)
YeHHS)
[o marnbampHON
CucremaTHyecku ’Kypnan ycrieBaemocTu
Tect nikane (3a4re-
HAa 3aHATHIX npernoaBares
HO/HE3a4TEHO)

YI[OBJ'IGTBOPI/ITGJIBHaﬂ OLICHKA MO AWCHHUILIMHE, MOXKCT BBICTABJIATHCA U IMPU HEMOJIHOHI
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUN B XOJI€¢ OCBOCHUS OT/IEIHHON yUeOHON AUCIHUILTUHBI, €CIIH UX
dbopMHupOBaHKE TIPEAINOIaraeTcs MPoJOJKUTh Ha O0JIee O3JHUX dTanax oOy4eHHs], B X0/ U3y-
YEeHUSI IPYTUX y4EOHBIX TUCITUILINH.
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Nk wbh =

0 o0

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 11, III u Beicinx nopsaakoB. CBONCTBA ONpeIETUTEICH.
OO6parnas maTpuia.
[IpaBuio Kpamepa.
JIvHeiHas 3aBUCUMOCTb U HE3aBHCUMOCTb BEKTOPOB.
Panr maTtpuis!.
CucreMbl TMHENHBIX ypaBHEHUN. KpuTepuu COBMECTHOCTHM M HECOBMECTHOCTH, OIpEIE-
JIEHHOCTH U HEOIPEAEIIEHHOCTH.
BekTopHOE n-MepHOE IPOCTPAHCTBO BEKTOPOB.
[lepexoa Kk HOBOM cHUCTEME KOOPJMHAT.
CoOcTBeHHBIC 3HAUYEHUSI U COOCTBEHHBIE BEKTOPHI MATPUIIbl. XapaKTEPUCTHUECKOE YpaB-
HEHUE.
Martpuua auHeHoro npeoOpa3zoBaHus B HOBOM 0asuce. JlnaroHanu3anys MaTpHIL.
CkanspHoe mpousBeieHne BeKTopoB. [Ipoekius BekTopa Ha och. PaboTta cuibl.
BekropHoe npousseieHre BEKTOPOB. MOMEHT CHIIBL.
CMmenaHHOe TPOU3BEIEHUE BEKTOPOB.
JlexapToBbI IPSIMOYTOJIbHBIE KOOPAUHATHI.
[enenune orpeszka B JaHHOM OTHOIICHHH.
[Mpsmas s, YTI0BOH K03 (GUITUEHT TPSIMOIA.
[Ipsimast, 3a1aHHAst IBYMsI TOUKAMH.
Hopmanbnoe ypaBHeHue. PaccTosiHue TOYKH OT MPSAMOI.
[lepecedyenue nByx NpsiIMbIX.
OKpy>KHOCTb.
Dnmnc.
['unepOona.
[Tapa6omna.
[TpeoOpa3zoBaHne ypaBHEHUS JIMHUU BTOPOTO MOPsiIKa K KAHOHUYECKOMY BUTY.
[TonsipHast cucrema KOOpAMHAT.
ITmockocts. Ee ypaBHeHue.
[Ipsimas nuHUs.
Coepa.
[MunuHapUYECcKHE TOBEPXHOCTH.
IToBepXHOCTH BpaleHUS.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
KomrmiekcHbie uncia u 1edcTBUs HaJl HUMH B alireOpanyeckon hopme.
ConpspxkeHHbIe unciia. ['eomeTpudeckasl HHTEpIpeTanusl.
Tpuronomerpuueckas ¥ nokasareibHas (opMa KOMIUIEKCHOTO YHCIa.
®opmyna Junepa. M3Bieuenne KOpHeH n-0il CTENEHU.
Uucnosas nocinenoBaresibHOCTh. [Ipenen 4nucinoBoil mociien0BaTeIbHOCTH.
[Tpenen ¢pynkuuu. 3ameyaTeabHbIe PEIETbI.
BeckoneuHo Manibie, 0SCKOHEUHO OOJIBIINE BEJTMYUHEBI, KX CBOMCTBA.
OKBHUBaJICHTHbIE (DYHKIIHMH.
HenpepriBHOCTH GYHKIIMH B TOUKE, HA HHTEPBAJie U Ha OTPE3KE.
Pa3pbiBel QyHKIIMY U UX BUIBL.
IIpousBoaHas, ee CBOMCTBA.
['eomeTpuueckuii u GU3NIECKUN CMBICT POU3BOTHOM.
OcHoBHble npaBuiIa AuddeperurpoBanus. Tabauia NpoU3BOIHBIX.
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46.
47.
48.
49.
50.

51.

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

[Tpon3BoIHBIE CIIOKHOM, OOpaTHOH, MapaMeTpUIeCcKOr (DYHKIHIA.
Jlorapudpmudeckoe nuddepeHnrpoBanme.
[Tpon3BoHAs MOKA3aTEIBHO-CTEIICHHON ()YHKIIHMH.

Huddepennman GyHkium.

HpOI/I3BO[[HBIe BBICHIUX TOPAAKOB 3JICMCHTAPHBIX, CIOXHBIX, IMAPAMCTPUUICCKUX U HCAB-

HbIX QyHkIui. JuddepeHiuans BRICIIMX MTOPSIIKOB.

®opmyna Teiinopa. Paznoxenne HEKOTOPHIX 3JIEMEHTapHbIX (QyHKIMN 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 IpOCTPaHCTBEHHOW KPUBOM.
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Tlpunooicenue 2

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

Bapuant 1
3amanue 1.
Jlana cucrema JIMHEMHBIX ypaBHEHUI
2X+y=5
X+3z2=16
S5y-z=10

Jlokaszath €€ COBMECTHOCTh M pemuTh AByMs criocobamu: 1) Merogom ["aycca; 2) cpeactBamu
MaTPUYHOTO UCUUCTICHUSI.
3ajanue 2.

Hanbt Bektops! a(16,4,6), b(8,12,20), c(6,-4,2), u d(14,8,22).B Hekoropom Oa3uce. [Toka-
3aTh, YTO BEKTOPHI a, B, ¢ 00pa3yroT 0a3uc, U HATH KOOpAUHATHI BekTopa d B 3TOM 0Oasuce.
3ananue 3.

JlaHb! KOOPMHATHI BepIIMHBI mupamMuisl AidsAsAs - A (2,2,2) A,(4,3,3), A,(4,5,4), A,(5,5.,6).
Haiitu:1)uuny pebpa A142; 2)yron mexny pedpamu A14; gy A1As; 3)yron mexnay pedpom A1A4
U rpanbio A142A43; 4)rnomans rpanu A1A>Asz; 5)o0beM nupaMuisl; 6)ypaBHeHHE MpsiMont 414>
7)ypaBHeHue minockoctu A142A43; 8)ypaBHEHHE BBICOTHI, OMYIICHHONW U3 BEPUIMHBI A4 Ha TpaHb
A1A2A43. Cnenath 4epTex.
3ananue 4.

JlaHbl ypaBHEHHUsI ABYX MeJIuaH TpeyroibHuka X —2y + 1 =0uny— 1 =0 u ogna u3 ero
BepiinH A (1; 3). CoctaBuTh ypaBHEeHUS ero cTopoH. Crenars 4epTex.
3ajanue 5.

Hanucath ypaBHEHHE reOMETPHUUECKOr0 MEeCTa TOUEK, PaBHOYIAJICHHBIX OT TOukH F(2;2)
u ot ocu Ox. I[locTpouts TUHUIO.

3amanue 6.
o 10
Jlunus 3a1aHa ypaBHEHUEM B TIOJIIPHOM CUCTEME KOOpJUHAT I = T
—1L5cos ¢

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 JEKAPTOBOH NPAMOYTONBHOI
cUCTeME KOOPJMHAT, Y KOTOPOM Hadajao COBMNAAAET C IOJIOCOM, a MOJOXKHUTENbHAs I0JIyOCh
abcruce — ¢ MOJISIpHON 0ChIO; 3)I0 YpaBHEHHUIO B IEKApTOBOM MPSIMOYTOJILHOM cucTeMe KOOpAH-
HaT OIPENIEINTh, KaKasi 3TO JIMHUS.

3ananue 7.
JlaHbI 1Ba TUHEHWHBIX MPE0Opa30BaAHUS:

, /" , /

Xi =X2_6X3’ X, :7X1 +4X3 ’
/ /"

Xz :3X1+7X3’ X2 :4X2/ +9X3/’
/ i

X3 :X1+X2_X3' X3 :3X1/+X2/;

CpeJICTBaMI/I MATPUYHOTO MCYUCIICHUSI HAUTH Hpeo6pa30BaHI/Ie, BBIpakarolmee X//l, X//z, X//3
qepes X, X2, X3.
3amanue 8.
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Haiiti coOcTBeHHBIE 3HaUCHUSI M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MPeoO0pa3oBaHus, 3a-
JIAHHOTO B HEKOTOPOM 0asuce MaTpuiiei A.

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

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

X I 4S5 . 1975x
- 2y i

6) lim——*

4. o X1 ot
X4 X —5X+6 r)xlfi Xx=2) ~

3amanme 10.

JlaHO KOMILTIEKCHOE 4Hciio z = -10 2/ (5+i5). z. Tpebyercs 1) 3amucarh YKCIO Z B ai-
re6panuecKkoil i TPUrOHOMETPHUYECKOH GopMax; 2) HAlTH BCe KOPHH ypaBHEHHS W +z =0.

3amanue 11.

. dy "
Haiitu npoun3BoHbIC d_ JTaHHBIX (QYHKIIUHN.
X

a) y= /(1 + %2 i/(l— X);

1
0) y=

b

tg2x
B) Yy =arcsin~/1—3X;
r) y — Xlnx;
) YysinX = cos(X—Y)
3aganue 12.

. dy d’y y
Haiitu i u o JUTst 3a1aHHbIX QyHKIW: a) y = f(X); 6) X = @ (1), y = @ (1).
X X

a)y=x3lnx; 0)x=t—sint; y=1-cost.
3amanue 13.

IMpumensts popmyny Teitopa ¢ 0CTaTOYHBIM YWICHOM B (opmyste Jlarparxka K GyHKuuu f
(x) = €", BeruncauTh 3HaueHue €' npu a = 0,75, ¢ Tounocteio 10 0,001.

3amanue 14.
Haiitu Haubosnbiiee 1 HauMeHbIee 3HaYeHusI GyHKIMU y = f (X) Ha oTpe3ke [a; B].

f(x)= gx + cos X {O;%]

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

MOYTOJIbHUKA, YTOOBI €0 miomanab ObliTa HAMOOJIBIIICH?

3amanue 16.
HccnenoBath Meronamu auddepeHnnanbHoro MCYUCICHUS (DYHKIUIO y=fx)u
UCTIONB3YS Pe3yJIbTaThl HCCIEIOBAHNUS, TIOCTPOUTH TpadHK.
x*+1 2x-x2
a) y=———0) y=e"".
X —1
3aganue 17.

29



Haiitu ypaBHeHHs KacaTenbHON, ypaBHEHHE HOPMAIbHOM IJIOCKOCTH JIMHUU T =T (t) B TOU-

Ke tp.
2. . V4
r(t) = 2sin’ti +2cos’tj +sin2tk; t, = e

3ajmanue 18.
Hana ¢pynkuus z = f (x; y). [lokazars, 4ro:
0z 0z 0%z 0%z 0%z
FIXY;Z———3—55 =0
0x 0y gx? oy’ OxOy

2 2
z=1n(x2+y2+2x+1)> F=E+E.

ox? dyz
3amanue 19.

Hana ¢pynkuus Z = F (x; y) u aBe Touku A (Xo; Yo) ¥ B (X1; y1). TpeOyercs: 1) BbruuciuTh
3Ha4YeHue z; B ToUke B; 2) BEIUMCINTS NpUOIMKEHHOE 3HaUeHUe z; pyHKUuHU B Touke B, ucxo-
ISl U3 3HAYCHUS Zo QYHKIMU B TOYKE A M 3aMEHUB MpUpaIIeHne GyHKIUHU IPU TIepexoie OT TOY-
ke A x Touke B nuddepennunanom; 3) oleHUTh B IPOLEHTAX OTHOCUTEIbHYIO NOIPEIIHOCTD, IO-
YUaIONIYIOCS TIPU 3aMeHe MpupaiieHus QyHkiuun ee auddepennnanom; 4) COCTaBUTh ypaBHEHHE
KacaTeJbHOM TNIOCKOCTH K nmoBepxHocTH 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 ¢pyakmus z = £ (X; y), Touka A (Xo; Yo) ¥ BEKTOP a (ar; az). Haiitu: 1) grad z B Touke

Aj; 2) mpou3BOJIHYIO B TOUKE A 10 HANpaBICHUIO BEKTOpa a .
z=In(5x*+3y%); A(1;1); a(3;2).

Bapuant 2

3aganue 1.
Jlana cuctema JIMHEMHBIX ypaBHEHUI

2Xx-3y+z-2=0
X+5y-4z+5=0
4x+y—-32+4=0

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

MaTPUYHOTO UCUYUCIICHUS.
3aganue 2.

Janbl BekTOphI a(2,14,6), b(6,8,4), ¢(8,16,10), u d(14,64,28).B HekoTopom Oazuce. [Toka-
3aTh, YTO BEKTOPHI 4, B, ¢ 00pa3yroT 0a3uc, U HaliTh KOOpAMHATHI BekTopa d B 3TOM 0Oasuce.
3ajnanue 3.

JlaHbl KOOPAMHATHI BepUIMHBI TUpaMubl 414243447 A1(2,-1,1), A1(5,5.4), A3(3,2,-1), As(4,1,3).
Haiitu:1)nmuny pebpa A142; 2)yron mexnay pedpamu A14; gy A1As; 3)yron mexay pedpom A1Ay
U Tpanbio A142A43; 4)rnomans rpanu A1A>Asz; 5)o0beM 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 Tpeyroybauka: X —y = 0 (AB), x + y— 2 = 0 (AC). CocTaBuTh ypaBHE-
HUSI MEJIMaHbI, IPOXOJIAIei uepe3 BepiinHy B 1 BbICOTHI, ipoxoasiiei yepe3 Bepunny A. Cre-
JaTh YepTex.
3ajaHue 3.
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Hamnncars ypaBHEHHE r€OMETPUUECKOIO MECTa TOUYEK, PA3HOCTb PACCTOSHUM KaXKI0M U3
KOTOPBIX OT Touek Fi(-2;-2) u F»(2;2) paBnHa 4. [TocTpouTts TUHUIO.

3amanue 6.
. 12
JlvuHwMs 3a/1aHa ypaBHEHUEM B MOJIIPHOM CHCTEME KOOPIUHAT I = 5
—Cos @

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

HHSL 4epe3 MPOMEXKYTOK O ; 2)HaHWTH ypaBHEHHE NAHHO JTHHUM B IEKAPTOBOI HPSMOYTOIBHOMN
CUCTEME KOOpPJMHAT, Y KOTOPOW HAyajo COBNAAAET C IOJIOCOM, a IOJIOKUTEIbHAS I10JIYOCh
abcuuce — ¢ NOJSPHON OChIO; 3)I10 yPaBHEHUIO B IEKAPTOBOU MPSMOYTOJIBHON CUCTEME KOOPIH-
HAT OMPEJEIUTh, KaKasi 3TO JIMHHUS.

3ajanue 7.
JlaHbl 1Ba TUHEHHBIX MpeoOpa3oBaHMUS:

/ / ,
Xi :_3X1+6X3’ Xi :2X2 ’

/ " / / /
Xz :2X1+7X3’ X2 :_2X1 +3X2 +2X3 ?
/ //_4 / / 5 /.

Xs :_Xz+3X3' Xs =X — X TXs

CpencTBaMyu MaTpUYHOTO MCYMCIEHUS HAUTU NPpeoOpa3oBaHue, BhIpaXkarollee X"}, x5, X3
qepes X1, X2, X3.
3aganue 8.

Haiitu coOCTBeHHBIC 3HAUCHHUSA M COOCTBEHHBIC BEKTOPHI JINHEHHOrO MPeoOpa3oBaHus, 3a-
JTAHHOTO B HEKOTOPOM 0asuce MaTpuien A.

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

3amanue 9.
Haiitu npenenst pyHkuuu, He MOIB3YsICh MpaBuiomM Jlomuras.

2). lim 8’ +2x* -1
Do (x=3) (x+2)

. 1=A1-X 12y )
6) lim——=—; r) lxli%(l 3x)x;

9
x>0 cOs X — COS> X

B)_hmx't?x;
x=0 3tg " 3x

3apanue 10.
Jlano komruiekcHoe yucio z =3 / (3 3+ i3). Tpebyercst 1) 3amucath 4UCIO Z B anreo-
PaMYecKOi ¥ TPUTOHOMETPHYECKOil hopMax; 2) HaifTH Bce KOPHH ypaBHEHHS W +z =0.

3aganue 11.

y dy y
Haiitu npon3Boanbie ix TaHHBIX (QYHKIIHH.
X

a) ¥ = (3+6x)/v/3—4x+5%%;
0) Y =sinX—XcosX;
B) y=X"InX;
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—tgx .

r)y=x"v;

o2l

3amanue 12.
2
Haiitu % u dle JUTst 3a1aHHbIX QyHKIM: a) y = f(X); 6) x = @ (1), y = ¢ (1).
a)y=xarctgx; 6)x=e’"; y=cos t.

3ajganue 13.

[Tpumensis popmyny Teitnopa ¢ octarouHbM 4ieHOM B (opmyre Jlarpamka k ¢pynkiun f
(x) = €", BeuncauTh 3HaueHue €' npu a = 0,63, ¢ Tounoctso 10 0,001.
3amanue 14.

Haiitu nanbonpiiee 1 HauMeHblIee 3HaueHus pynkuuu y = f (X) Ha oTpeske [a; B].

f(x)=3x*—16x +2 [-31].

3ajmanue 15.
Haiitu pagmyc ocHOBaHMS M BBICOTY LWJIMHJpPA HanOOIbIIETO 00BheMa, KOTOPBIH MOXKHO
BIIMCATh B 1Iap paauyca R.

3ajganue 16.
UccnenoBats Meronamu auddepeHnnanbHOro MCYUCICHUS (PYHKITUIO y=f(x)u

HCIIOJIBb3YA PE3YJIbTAThl UCCICAOBAaHUS, TIOCTPOUTDH Fpa(bI/IK.
a) y=x/(x—=1); 6) y=x>-2Inx.
3aganue 17.

Haiiti ypaBHEHMs KacaTellbHOM, ypaBHEHHE HOPMAIBHOM IIIOCKOCTH JIMHUM T = T (t) B TOY-
Ke tp.

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

3aganue 18.
Hana ¢pynkuus z = f (x; y). [lokaszars, uro:
oz 0z 0%z 0°1 0%z
FIX Yz =0
0X 0y ogx? gy’ OxOy

2 2 2
2*£_ny*£+ yzﬂ

© F=X
ox? 0xQy dyz

+ 2Xyz.

3aganue 19.

Hana ¢pynkuusa Z = F (X; y) u aBe Touku A (Xo; Yo) 4 B (X1; y1). TpeOyercs: 1) BEIUMCIUTH
3HAYEHNE Z| B TOUKe B; 2) BBIYHCINTD MPHOIIKEHHOE 3HAYCHNe Z; QYHKIMK B Touke B, nexo-
Il U3 3HaU€HUs Zo QYHKIMU B TOUKE A M 3aMEHMB NpupalleHue QyHKIUHU MpU Nepexoie oT TOY-
ke A x Touke B quddepenunanom; 3) oeHUTh B MPOLEHTAX OTHOCUTEIbHYIO MOIPEIIHOCTD, I0-
yUalolLyIocs IPU 3aMeHe npupaiieHus GQyHkuuu ee nuddepennuanom; 4) CocTaBUTh ypaBHEHHE
KacaTeJbHOMN TNIOCKOCTH K moBepxHocTH Z = F (x; y) B Touke C (Xo; Yo; Zo)-

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

HNana ¢ynkuus z = f (X; y), Touka A (Xo; Yo) U BEKTOP a (ar; ap). Haiitu: 1) grad z B Touke

Aj; 2) mpou3BOJIHYIO B TOUKE A 10 HAIpaBJICHHUIO BEKTOpa a.
z=In(5x*+4y");  A(1;1); a(2;-1).
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Ipunoosicenue 3

THunoBoii KOMIIJIEKT 3aJJaHUM 1JI51 TECTOB
OIIK 1 (ymems, én1adems), OIIK 2(ymems, 61a0ems)

1. Matpuua — 3to
OTBeTHI:

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

2. NPSIMOYT0JIbHASI TA0JIHIIA YK Cel, 3aKJIIYeHHasi B CKOOKU BuiA || 3 ||.im60 [aii], co-
JAeprkaniasi HEKOTOPoe YHCJI0 M CTPOKHU U N CTOJI010B;

3. mpsMOYroJibHas TaOJIMIAa YKCEN, COAepIKamias n CTPOK U N CTOJIOIOB, 3aKJIFOUECHHBIX B
BEpPTUKAJIbHBIE CKOOKH |ajj| M paBHas HEKOTOPOMY YHCITY ITOCIIE BBIYUCIICHHUSI.
2. Matpuna pasmepa 1 xm Ha3bIBa€TCH ................ MaTpHLei - cToJ01oM
3. Marpuna pa3mepa nx1 Ha3bIBaeTcs ................ MaTpHULel - CTPOKO
4. Ecnu B MaTpHIle YUCIIO CTPOK M YUCIIO CTOJIOLIOB COBIAACT, OHA HA3bIBAETCS ... KBAJAPATHOM
5. Marpuna A umeer pasmep 5x3, matpuna B umeer pazmep 2x5. Kakoil pazmep umeer maTpuiia
C =BxA?
OtBert: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

0 1
6. 11 1 2 0
.1le
PEMHOXKUTH MaTPHUIIbI o 1 2
2
0 1 1 0 1
Otsersi: 1) |1 31(,2)|0 1 2|,3) 27 4[1 2 Oj
' ’ =5 9)* o1 2)
2 3 30 2 - 7
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 HAWTHU JJIEMEHT C) 3 MaT-
1 0 -2 -6 2 3 3 2

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

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

1 .mpsiMoyronbHas TabiuIa 4uCeN, 3aKJII0YEHHAs B BEPTHKAIbHBIE CKOOKH — |ajj|, comepka-
asi m CTPOK U N CTOJIOIIOB;

2. mpsAMoyronbHas TabIula YKMCell, 3aKII0YeHHas B CKOOKHM BuAa |[ajj|, 100 [a;], mubo (aj)
coJiepKamiasi HEKOTOPOE YUCIIO M CTPOKH U N CTOJIOIOB;

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

all a12

10. Onpenenurens L J BBIYUCIISIETCS

aZl a22
1. apjagp — axan;
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2. 11821 — aa22;
3. apax + axan;
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 MaTpHIsl A'?

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

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

14. Munopom Mii 1ro60ro 35eMeHTa aji MaTpUILIbI N-TO MOPSIJIKa Ha3bIBACTCS:
OTBETHI:

1. matpuna (n-1)-ro mopsiika, moiaydaemasi U3 dJIEMEHTOB HCXOJHON MaTpUIIBI yT€M BBI-
YEPKUBAHUS CTPOKH U CTOJIOIA, HA IEPECEYEHUH KOTOPBIX HAXOAUTCA DIEMEHT ajj;

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

e
Hiia
3. onpenenuTenb HCXOIHOM MaTPUIIbl, YMHOXKEHHBIN HA DJIEMEHT aji.
2 3 4
15. B onpenenutene |Al=|5 -2 1| naiinure 3nauenue MuHOpa My ;.
1 2 3

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

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

1. MEHSET 3HaK;

2. IPUHUMAET HOBOE YHCIIOBOE 3HAYEHUE;

3. He M3MEHNAET CBOEr0 YMCJI0BOI0 3HAYEHMSI.

17. Ecnu 3meMeHThl JABYX CTOJOIOB (CTPOK) ONPEACTUTENs MPOMOPIUOHATBHBI, JTHOO paBHBI
JPYT IPYTY, TO OMPEACITUTENh PaBEH
OTBETHI:

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

2. HYJII0;

3.cyMMe MPOU3BEACHUI IEMEHTOB 3TUX CTOJOIOB (CTPOK) HA UX anredpanyecKkue J0MoJI-
HCHMSL.

18. Marpuiia Ha3bIBa€TCA KBaIpaTHOM, €CIIN

OTBETHI:
1. Bce 27eMEeHTHI CTPOK (CTOJIOIOB) HE paBHBI HYIIIO;
2. 4YHCIIO CTPOK HE PaBHO YHCIY CTOJIOIIOB;
3. 4YMCJI0 CTPOK PABHO YHCJIY CTOJIOIIOB.
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19. [Ipu yMHOK€HUHU MaTpUIIbl HA YUCIIO
OTBeTHI:
1. Bce 3JieMeHThI MATPHUIILI YMHOKAIOTCSI HA ITO YHCJIO;
2. 3JIEMEHTHI OJHOTO U3 JFOOBIX CTOJIOIOB (CTPOK) YMHOYKAFOTCSI Ha 3TO YHCIIO.

20. IIpu yMHOXEHMH JBYX MaTpPHUILL JOJKHO COOIIOAATHCS YCIOBUE:

OTtBeTsI:
1. 4ucio cTpOK MEPBOIl MATPHUIIBI PABHO YUCITY CTOJOLOB BTOPOI MaTpPHUIIBL;
2. 4HCIO CTOJOLOB EPBOM MaTPUIIBl PABHO YKMCITY CTOJIOLIOB BTOPOI MaTpHUIbL;
3. YHCJI0 CTOJI01OB NEePBOii MATPUIILI PABHO YMCJIY CTPOK BTOPOii MATPUIIBI.

21. Matpuma A HasbiBaeTCst 06PAaTHOM 110 OTHOMICHHIO K KBAAPATHOMH MaTpUIE A, €C/IH OHA
YIOBIIETBOPSAET YCIOBUIO

OTBETHL:
1. AA1=1;
2. AA'=E. rie E — eMHAYHAS MATPHLAS
3. ATA=A;

22. BeraucauTh 00paTHYIO MaTpHIly K MaTpuile A ¥ yKa3aTh CyMMY BCEX DJIEMEHTOB 0OpaTHOM

A I 2
MaTpuuel, rae A= .
P 4 9

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

23. Pemenue matpuyHoro ypaBHenus AX=B umeer Bu:

OTBETHI:
1. X=A' B:
2. X=BA?%;
3. X=A' Bt

24. Panrom MaTpuIbl Ha3bIBAETCS
OtBeThI:
1. mpou3sBeneHue yncaa CTPOK M Ha YKCIIO CTOJIOIOB 1;
2. 4HMca0, paBHOE Hau00JIbIIEMY U3 MOPS/IKOB MUHOPOB JAHHOI MaTPUIbI.

I 11
25. Haiitu panr matpunsr |0 1 2

I 11
Otsetnl: 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. HampaBIEHHBIH OTPE30K JIF0OOI KPUBOH, Y KOTOPOTO OTpaHUYHMBAIOIINE €r0 TOYKH Oe-
pYTCSl 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 MNMOPHAAKE: IEpBasg TOYKA — HAYAJ0 BCKTOPA, BTOPasgd — KOHCIL

BEKTOpA.

28. BekTopbl Ha3bIBAIOTCS KOJUIMHEAPHBIMU, €CJIM OHHU JIEKAT
OTBETHI:
1. TonpKO Ha OAHOM MPAMOIL;
2. TOJBKO Ha MapaJIICIbHBIX PSIMBIX;
3. Jam00 HA 0JHOIi MPSIMOM, JJH00 HA NAPAJLIEIbHBIX NPSAMbIX.
29. BekTopbl Ha3bIBAIOTCS KOMITJIAHAPHBIMH, €CJIH OHH JIEXKAT
OTBETHI:
1. TONBKO B OJHOM MJIIOCKOCTH;
2. TOJBKO B MapajuIeIbHBIX MJIOCKOCTSIX;
3. 100 B 0JIHOM IJIOCKOCTH, JIN00 B MAPAJLICILHBIX IIJIOCKOCTSX.

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

1. u3 KoHIIa BekTOpa b B Havano BekTopa a,;

2. M3 HAYaJ1a BEKTOPA & B KOHEIl BeKTOopa b.

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

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

33. CKalsgpHBIM IIPOU3BEICHUEM BEKTOPOB a 1 b HaspIBaeTCs
OTBETHI:

1. umcio, o6o3navaemoe (a,b) muboab , paBHOE |a||b|sin(%);
2. BEKTOp OPTOTOHAJbHBIN K BEKTOpaM a u b, ymHON |a||b|c0s(§));

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

34. Ecnu a oproronaien b, To ab paBHO

OTBETHL:
L. vimo;
2. [alp].

35. BbIunciuTh cKansipHOE MPOU3BECHHE BEKTOPOB: 8 = (2 2 1), b= (2 3 l).
Otsetsi: 1) 11, 2) 4,3) 6,4)6.

36. BoIUnCIIMTH KOCHHYC YIila Mex Ty Bektopamu a=(2 2 1), b= (0 2 1).
3 ¥ 3 53

V30T 3 5T e

OtBeTsl: 1)

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

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

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

1) M1M2H=|x2 —X|+|y, =] +|z, — 7,

b

2) MM, = J(%, =x)* + (¥, = ,)* +(2, - 2,)°

3) M1Mz =X X, +YY,+7,Z,

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

1) Bektop, 0003HaYaEMBbIit [ﬁb], KOMIUTAHAPHBIN ¢ BEKTOpamMu a ¥ D U [UIMHA ero paBHa
|Ez|~ bisinab ;

2) BeKTOp, 0003HAYAEMBIii [ﬁb], OPTOTOHAJIBHBIN K BEKTOpaM &8 u D , amiHa ero paBHa

|- b|cos p;

3) BeKTOp, 0003HAYAEMbI I [ﬁb], OPTOrOHAJILHBIN K BeKTOpaM _a M b , IUIMHA €ro paBHA

|a - b[sinab ;

4) ckansip, JUIMHa KOTOPOTO paBHA |§| ‘b‘ cos ab u obo3navaembiii ab 6o (é, )

40. Jln1 BEKTOPHOTO IPOU3BEICHUS [éb] CIIpaBeIJIMBBI CBOICTBA:

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

i ]k
al.
b

X y z
42. BplUMCIUTH BEKTOPHOE MPOU3BEICHUE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpJWHAT:

a=0 2 1),b=(2 0 1).
Otsetsl: 1) 2, 2)4, 3)6, 4)0.
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43. BbIYHCIUTH BEKTOPHOE MPOHM3BEIACHUE BEKTOPOB M B OTBETEC YKa3aTh CyMMY KOOP/IHHAT:
a=(0 2 1),b=01 0 3).
Otsetsr: 1) 2, 2)4,3) 6,4)0.

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

45. IIpu kaKoM 3Ha4eHUU MapaMeTpa M BEKTOpsl C, U C, NEPIEHIUKYISAPHBI?
a={1,-2,3}, b={3,0,-1}, ¢ =2a+mb, ¢,=3b-3a;
Otsert: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

— —

46. Yron ¢ Mex1y BEKTOpaMu a = xlr + yJ +zk ub = X1 + yzi + ZZIZ omnpeaensercs u3 Gpop-

MYJIBIL:
OTBETHI:

1) cose =

XX, + Y\, +722,
2 2 2 2 2 2 *
\/Xl +Y, +7 -\/x2+y2+22

2) cosp=XX, +VY,Y, + ,Z, ;

X1X2 + yly2 + ZIZZ

2 2 2 2 2 2
\/Xl +Y t '\/X2+y2+22

3) sing=

47. CMelIaHHOE IIPOU3BEICHUE BEKTOPOB a,b,C ecTh
OTBETHI:

1) BekTOp, MOJy4aeMblii IPU YMHOKCHUH aHa D BEKTOPHO, U MOJIYYUBIIHICS PE3YNIbTAT YM-
HOYXKAIOT CKaJISIpHO Ha C ;

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

YMHOKAKOT CKAJISIPHO HA C ;

3) ckajsip, MOJydaeMbId MPH YMHOXKCHMM & Ha D BEeKTOpPHO, W MOJYYHBINUHCS BEKTOP
YMHOXKaIOT BEKTOPHO Ha C .

48. Haiitu nmHy BekTopa a = 201 + 3OJT — 60k .
Otser: 1) 60; 2) 70; 3) 80; 4) 90; 5) 110.

49. Obuee ypaBHEeHHE MPSAMON L Ha MIIOCKOCTH UMEET BH/T
OTBeT:

1) Ax+By+C =0,rae ii = Ai + Bj opToronajien npsimoii | ;

2) AX+By+C =0, rae i = A + Bj manpapnsromuii BekTop npsmoit L;
3) y = Ax+ B, e i = A + Bj manpapnsrommii BekTop mpsmoit L.

50. YpaBHEeHUS NPSAMBIX

X Y-y, ) {x=x1+l-t )

T m y=y,+m-t

y=kx+b (3)
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HaspiBarorcs crieicTBEHHO:

Otser:

1) (1) — Mapamerpuaecknm, (2) — KAHOHUIECKUM, (3) — ¢ YIIOBBIM KOIPDUITUESHTOM;

2) (1) — kaHOHUYEeCKHUM, (2) — MapaMeTPUYECKUM, (3) — ¢ VI/I0BbIM K03 dunneHToM;
3) (1) — ¢ yrmoBeiM KO3 puneHToM, (2) — KaHOHUYECKUM, (3) — MapaMeTpUIECKUM.

51. YpaBHeHus X IX = =

m n
X=X, +1-1t
y=Y,+m-t (2)
z=17,+n-t
1 Bextop S = Ii +mj +nk 3)

HaspiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — mapameTpruyeckoe ypaBHEHUE MPSIMOM B IPOCTPAHCTBE, (2) — KAHOHMYECKOE YpaBHEHUE

MpsIMOM B TPOCTPAHCTBE, (3) — HAIPABISAIONIUN BEKTOP MPSIMON;

2) (1) — xKaHOHWYECKOE ypaBHEHHUE MPSIMOM B MPOCTPAHCTBE, (2) — MapaMeTPUIECKOE YpPaBHEHHE

MPSIMOI B TPOCTPAHCTBE, (3) — HOPMaIBHBIM BEKTOP MPSMON — BEKTOP OPTOTOHAIBHOU MPSMOM;

3) (1) — kaHOHHMYeCcKOe YPABHEHHUeE NMPSIMO¥i B MPOCTPAHCTBE, (2) — napaMeTpuyecKoe ypap-

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

X—X — Z—1 X—X - -1
52. Yo Mexay IpsAMbIMH I Al I Ly 2 Y7Ys 2
I, m, n, 1 m, n,
Omnpenensiercs U3 BbIPAKEHUSA:
OrTBerT:
1) cosa = L, +mm, +nn,

L
\/I12+m12+n12 -\/I22+m§+n22

2) cosa =11, +mm, +nn,;

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

5
\/If+mf+nf -\/I22+m22+n§

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

U Bextop fi = Al + Bj + Ck )
Ha3zrIBaroTcsa cOOTBETCTBEHHO:
OrtBer:

1) (1) — ypaBHEHUE NpAMOI B IPOCTPAHCTBE, (2) — HANPABJISAIOUINI BEKTOP NPSIMOI;
2) (1) - ypaBHEHHUE TIOCKOCTH B MIPOCTPAHCTBE, (2) — HAMIPABISIOMINUNA BEKTOP MIOCKOCTH;
3) (1) — ypaBHeHME ILIOCKOCTH B IPOCTPAHCTBE, (2) — HOPMAJILHBIH BEKTOP IJI0CKOCTH.

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

OTIPENIEITISIETCS U3 BBIPAXKECHUS
OrtBerT:

AIAZ + BlB2 +C1C2

1) sina =
JA +B2+C2 -\ JA? +B +C;
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AA +BB,+CC,

2) cosa =

AA +BB,+CC,

3) cosa =
\/Af +B+C; \/Aj +B; +C;

55. Haiitu HOpMasib K IpsAMON 2X + 3Y =7 M KOOPAMHATHI CIIOXKHTb.
Otsetsl: 1)5, 2)4, 3)6, 4)6.
56. Haiitu paccTosiHie OT TOYKH A(2 0 2) J10 TUIOCKOCTH 2X +2Y+2+3=0.
Otsetnl: 1) 2, 2) 3, 3) 1, 4)6.
2 2
57. Haiitu (hoKyCHOE pacCTOSIHHE AJUTUTICA X—Z + Z—z =1.
Otsersr: 1)2,2)4,3)6,4) 3.
58. 3agaHo KOMIUTIEKCHOE Yucio Z = X + 1y. BeiOepute npaBuiibHbIe 0TBETHI Ut Rez , Imz | |z,
€CJIU:
1.Rez=Yy; 2.Rez=1ly; 3.Rez=x; 4. Imz=x; S.Imz=1y; 6.Imz=y,

TR=x+yh S =NHys 9 =YxTER.

59. YMHOXEeHHE KOMIUIEKCHBIX YHCeN Z; HZ,; OCYIIECTBISIETCA 10 popmyrie:
OTBETHI:

l)_lz_dlz_:JiCDS( o, + @) +isin(e, + @;));
2) |z4]|z2|(cos @y @5 +ising, @;);
3) |z4]|z2| (sin( @y + ;) +icos( @+ @)

60. JleneHre KOMIUIEKCHBIX YUCEN Z4 HZ; OCYIIECTBISETCS 1O GOpMYIIE :
OTBeTHI:

! Pig ;i Pe

3] (CDS% +1i sin %);

Z)_j,_' (cos (@, — ;) +1 sin(e; — @;));
=

» |k

3) |2 (sin(eo, — @,) +icos (@ — ;)
:;| (sin #+ Licos m“‘)_

o o]

5]

4)

61. Bo3Benenue B cTeneHb n KOMILIEKCHOTO uucna z = |z|(cos ¢ + i sin ¢)ocymecTsinsercs 1o
dopmyie:
OTBETHI:
1) |z|*(cos™ g + isin®™@);
2) |z|*(cos @™ + i sing™);
3) |z]™ (cns—mﬂnk +i sin—mﬂﬁk);
(] (]

4) |z[*(cos(n - @) +isin(n-¢)).




62. 3BieueHust KOpHS N-O¥ CTETIEHU OCYIIECTBISETCS 1O (hopMyIie:
OTBeTHI:

l)_:..;m (CG.S‘ lp+:nk + izin —w:’?k )_;_

2

2) lfﬁ(sinm
3) lffm(cnsf-l-isinf);

4) Vlzl(cos™fo + i sin%fg)

+2mk , ot Ik
+icos —)

63 . Haiitu npousBeieHre KOMIUIEKCHBIX uunces (2 + 31)(5 + 2i).
Oteersbr:1)4+19i, 2) 14+191, 3) 11+11i, 4) 12+51.

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-
BUCUMOCTBIO X,, = f («"‘-’j;

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, Haiinéres & — 0 Takoe, UTO BHINONHAETCS HEPABEHCTBO |x, — al<g;

2) uncna 1, Hainérea & 0 Takoe, YTO BBITIOJIHAETCS HEPABEHCTBO | X, — al> ¢ ;

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

4) ¢ = 0 Haiinéres uncio 1y = 7y (£) Takoe , 4TO BBINOIHAETCSA HEPABEHCTBO |x,, — al>¢ ;

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

n—o yn =
OTBETHI:

1) hmn —roo [:xn}rn:]: ¥y + bxn;

2) lim, . (xy,)=a- b

3) lim,, . (x,¥,)= alim

1 —roo }rn + b hmn—}u: xn .

1

. - ) 1 . sinX
67. Ipenensr a) lim(1+ X)* b) lim(1+—)” ¢) lim —— Ha3bIBatOTCS COOTBETCTBEHHO
X—0 X—>0 X Xx=>0 X

OTBeTHI:

1) a) BTOpOIi 3aMeuaTe/ILHbII Npeiesa; D) BTopoii 3aMeuaTeIbHbIIi Npe/ies; ¢) nepBblii
3aMeyaTelbHbII peae;

2) a) mepBbIil 3aMeydaTenbHBINA TIpee; b) mepBolif 3aMeuaTeNbHbIN Mpees; ¢) BTOPOn
3aMevaTeNIbHbINA MPEee;

3) a) BTOpOIt 3aMeuaTenbHbIi npeaer; b) nepBlil 3aMevaTenbHbIi peiesn; ¢) nepBbli
3amMevaTelbHbIN Mpees.

68. Odynkuus y = f(X) Ha3pIBaeTcs HEMPEPHIBHON B TOUKE X = a, €CJIH
OtBeThI:

1) lim f(x)=b, rme |f(X)—b| <&
2) lim f(x)=b,cne b= f(a)
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3)lim f(X) =Db, rue b onpenensiercs u3 onpenenenus npexena f(x) B Touke x = a.
X—a

69. ®ynkums f(x) Ha3pIBacTCS HEMPEPHIBHOM B TOYKE X = a, €CJIM I JIroooro & > 0 HanageTcs
o(&) > 0Takoe, 4To I
OTBeTHI:

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

2) |X — a| < 0(&)) crpaBeIMBO HEPABEHCTBO | f(x)—f (a)| > &,

§)_|X — a| < O(&)_cnpaBel/INBO HEPABEHCTBO | f(x)—f (a)| <&

70. Ecnu mipenen ¢dyHkuuu y=f(X) B TOUKe X = a CYIIECTBYET, HO B 3TOW Touke f(X) mmubo He
ompexeneHa, muoo f(a) # lim f(X), To Touka X = a Ha3BpIBaeTCS
X—a

OTBETHI:

1) Toukoii pa3pbiBa MEPBOTO POJIA;
2) TOYKO# pa3pbiBa BTOPOTO pOa;
3) yecTpaHMMO#i TOYKOH pa3pbiBa.

71. Eciu B TOUKe X K rpaduky pyukuuu ¥ = f(x) mpoBejeHa KacaresbHasi, TO IIPOM3BOIHAS U
muddepenanbHas GyHKIMA T€OMETPUUYECKH UCTOIKOBBIBAETCS COOTBETCTBEHHO KaK

OTtBeTHI:

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

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

3) TaHreHc yrjia HaKJIOHA KAcaTeJlbHOIi K ocH . B TOUKE XM NMpUpalieHne OpPJANHATHI Ka-

caTeJIbHOM Ha [xg; %, + Ax]

u
72. Ecnu dynximun U(x) uV(x) auddepenuupyemsr, To (U - V)'n (E)IBH‘II/ICJ‘I}IIOTC}I COOTBETCT-

BEHHO 110 (popMyJiam:

OTBETHI:
f “ u'v-vru
Hu-v-v -UI/IT,
vi.u-urv
I r - .
QU -v+V'-Un vz
u'.v—veu

DU v+VUn ———
e

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

OTBETHI:
d(t)
e
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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
IPOKONIOTOM okpecTHOCTH Touknx = C,g(x) #0 ulim, - f(x) = 0 lim._ . g(x) =0, 10

OTBETHI:

 f_ Mmf@)
1) lim, - g(x) — limr:g(x}’
2) 1imx_>._rf:::x% = lim {gﬁ)
FG) _ i £160
_)_hmx_}fg(x} ll_lg}gf(x}

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

1) f'(x) < 0 B mo6oit 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-
s ¥ = f(x)na (a; b)

OTBeTHI:

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) lin"l;r_mfi—x:I =bulim, __(f(x)—kx)=k

78. BeIuMCIUTD Npeen ]]1’1’1 431X +§ .
x—4 X—=

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

79. BeIUHCIUTD npe,uenhm s1n(5x)

x—0 X

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

2

X3 +1 X“+1
80. Beruncnute npezen ]]1’1’1 ( 3 ] .
X

X—>0

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

81. Haiiti npon3BoAHYIO s QYHKIHK € .

Otsetnr: 1) €7°,2) €*,3) —e™*,4)-¢".

82. Haittu npoussoanyo mns gpynkmun SX'° + e,

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

83. Haiitu npoussoauyto Gyukuun 5x* +sin(6X).
Otserts : 1) 5X° + cos(6X),2) 20X> + 6.cos(6X) ,3) 20x”* + cos(6X),4) X* + 6cos(6X).

84. Haittu nmpousBoanyio GyHKuuu X° + cos(3X).
Otgetsl: 1)3%X° +5sin(6X), 2) 3x* —3sin(3X), 3) 3x* +sin(6x), 4) 4x* +3sin(3X).

85. Haiitu npomsBouyto GpyHKnun cos’(X).
Otgertsr: 1)sin(2X), 2) —sin(2X), 3) —cos(2X), 4) cos(2X).

86. Haiitu npon3Boanyto GpyHkuuu sin(3X+2).
OtBetsl: 1)3sin(X), 2) 3sin(3X+2), 3) 3cos(3X+2),4)-3cos(3X+2).

87. Haiitu npoussoauyto s Gyukuun €% -(2x* +5)°.
Otsetsl: 1) 6™ -24x°(2x* +5)7, 2) 6e°*-(2x* +5)° +e - 24x°(2x* +5)%, 3) e™-24x°(2x* +5) ,
4) ™. (2x* +5) +e™ - 24x°2x* +5) .

88. HaiiTn mepByr0 MPOM3BOAHYIO OT (DYHKIIUH U BEIYUCIUTH €€ 3HAUE€HHE B TOUKE X = 4:
v=v1+42x

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

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

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

90. HaiiTu mepBy0 NpOU3BOAHYIO OT (DYHKIIMH M BBIYUCIUTH €€ 3HaYEHUE B TOUKE X = 1:
L, 1
i
Tox? 14+ ¢

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

Ecmu ¢pynxmus U=U(x,y) muddepernmrpyema B TOUke M o(*orY0), a pynxumsa x=% (t) u
F¢(t) muddepennupyema B Touke Lo, Torna gynxmms U=(X,y) nuddepeHnupyema B TOUke

t'} " YaCTHast MpOU3BOJHAA BBIYHUCIACTCA I1O (l)OpMy.TICZ
au AU dx AU dy U AU dx BU dy U AU dy &Udx
OTtBeT: 1) dt=dx de+dy dt; D) dr=3dt de+dy dr; 3) dr=dx dr+dy dr,

92. Tpamuentom dyrkuun U=f(x,y,z) B Touke Mo(¥0:Yo: Z0) nassisaercs
dU AU au

Ortser: 1)gradU=de+f‘_de+Edz;
oy _, v _, v

—+ - —
2) gradU=4= i+9y j+ 8z k;
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oy au oy
3) gradU=28xcos@+3 cosP +az cost-
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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 pallioOHAIbHBIX JPOOCH.

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

HexoTtopblie nHTErpasIbl TPUTOHOMETPUUECKUX (DYHKITHIA.

HuTerpupoBanue anredpandyeckux UppauoHaIbHOCTEH.

0O0630p METOIOB UHTETPUPOBAHHUS.

Onpenenennplii uaTerpain. ®opmyna Herotona — JleitoHua.

. 3aMeHa NIepeMEHHOM B OIPE/IEICHHOM UHTErpae.
11.
12.

I/IHTerI/IpOBaHI/Ie 10 4aCTiAM.
HpI/I6JII/I)K€HHOG BBIYHUCJICHUC OMPCACIICHHBIX HHTCI'PAJIOB.

. HecobcTBEeHHBIE MHTETrpAIBI.
14.
15.
16.
17.
18.
19.
20.

[Tnomanu miockux Guryp.

JnuHa nyru KpuBoOii.

O6beM Tena BpamieHus. [lnomans moBepxXHOCTH BpallleHUsI.

MowmenTsl. LleHTp TsixecTH.

[TpunoxeHus onpeneNeHHbIX HHTETPAJIOB K PEIICHHUIO (PU3MUECKUX 3a1ay.
JIBOWMHOM UHTErpaJl B IPSIMOYTOJIbHBIX KOOPAUHATAX.

3ameHa IepeMEHHBIX B JIBOTHOM HHTETpae.

. Berunciienue miomaaen miIocKuxX o01acTei.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Beruucnenue o0beMoB.

Brruncnenue mioniaayu NoBEpXHOCTH.

IIpunoxxeHus JBOMHOTO UHTErpajga K MEXaHUKE.

TpolHOM MHTErpa B IPSIMOYTOJIBHBIX KOOpJAMHATAX.
[Tepexon B TpoitHOM MHTErpajie K HUIMHIPUYECKHM U CPepUIecKUM KOOpIUHATAM.
Brruucnenue 005eMOB ¢ TTOMOIIBIO TPOHHBIX UHTETPAJIOB.
IIpunoxxeHus TPOMHOIO UHTETPaANIa K MEXAHUKE.
KpuBonuHelHbIE HHTETPAIbL.

®opmyna ['puna.

[IpunosxeHns KpUBOJMHEWHBIX HHTETPAJIOB.
IToBEpXHOCTHBIE UHTETPATIBL.
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Tpunooicenue 5

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

Bapuant 1

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

dx J- xarcsin X ' J- dx

a)-[cos x(3tgx+1 J1-x2 XX 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 BBIUUCICHUS TPOU3-
BOJIUTDH C OKPYTJICHUEM JIO TPETHETO AECATUYHOTO 3HAKA.

10
I\/x3 + 5dx.
0

3amanue 3.
Brruuciuth HeCOOCTBEHHBINM MHTETPAJT WIIH JIOKAa3aTh €r0 PaCXOIUMOCTb.
-1 2
J- x-dx
o VIl— X3
3amanue 4.

Beruucnuth miuomans GUrypsl, OrpaHMu4E€HHON YeThIPEXJIENECTKOBOM po3oii r=4sin2 ¢.
3ajanue 3.

BbaucinTh ¢ MOMOIIBIO JBOWHOTO MHTErpasia B MOJSPHBIX KOOPAMHAT IUIOMIAAL (DUTYPHI,
OrpaHUYEHHON KPUBOH, 3aJaHHON YpaBHEHUEM B JIEKapTOBBIX KOOpAMHaTax (a > 0).

64 = d (3 ),

3ananue 6.

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

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

3ajganue 7.

Brruncnute KpUBONMHENHBIA HHTETPAIT

[0 =2:0)dx+ (37 = 2x)dly
10716 AyrH | mapaGomst y = x” ot Touku A (-1; 1) 10 Touku B (1; 1). Crenars uepresx.

Bapuant 2

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

. J- cos3xdx

x2dx cos xdx
4+sin3x » | 0 |

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

3aganue 2.
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b
BeruncnuTh nmpuOIMKeHHOE 3HAYCHHE OMPECIEHHOT0 MHTErpaia J.f(x)dx C TIOMOIIbIO
a
dbopmyasl CuMIICOHA, pa30MB OTPE30K MHTErpupoBanus Ha 10 yacteil. Bce BhImcCIeHHs mpou3-
BOJUTH C OKPYTJICHUEM JI0 TPETHETO IECATUYHOIO 3HaKA.

9
I\/ x* +2dx.
-1

3ajmanue 3.
Bbruucinth HeCOOCTBEHHBIN MHTETPAJ MITH JIOKA3aTh €ro pacXoJIuMOCTh.
2

dx
emra

1

3aganue 4.

Bbruuciute 00beM Tesa, 00pa30BaHHOIO BpalleHUEeM BOKPYT ocu OX (Urypsl, OorpaHu4eH-
HO#T mapabomaMi y = x> n y = Jx.
3ajganue 3.

BbruuciuTh ¢ mOMOILIbI0 JBOWHOIO MHTErpasia B MOJSPHBIX KOOPAMHAT IUIOMIAAL (DUTYDBI,
OrpaHMYEHHON KpUBOH, 3a/1aHHON ypaBHEHHUEM B JIEKapTOBbIX KoopauHaTax (a > 0).

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

3aganue 6.

BbIuuciuTh ¢ NOMOIIBIO TPOHHOIO MHTErpana oObeM Tella, OrPaHMYEHHOIO yKa3aHHBIMU
noBepxHocTAMHU. Crenarh 4epTe JaHHOTO TeNa U ero MPOEKLIUHU Ha IJIOCKOCTh X 0.

z=0, y+tz=4, x2+y2=4.

3ajganue 7.

BbruuciauTh KpUBOJMHEMHBINA UHTETPAIl

I(Xzy —3x)dx + (yzx —2y)dy

BJI0JIb BepXHel NMoJoBHHbI | ammuncax =3 cost,y=2sint, ( 0<t < 7).
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Ipunoosicenue 6

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

1. dopmyna Hetorona-JleitOuuia, ecnu F{x) - mepBoobpasnas mis f(x), umeeT BUI:

OTBer: 1)] f(x)dx = F(a)— F(b); 2) jf(x)dx: F(b)-F(a);
3) If(x)dx:F(b)+F(a);4) .[f(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 L +[VdU; 2)  [uav =%

b
—deU

b b de b b b
3) fudv=uv| - 9 Judv =uv, - fvdu .

a

3. Bbruucauth onpenereHHbIN HHTErpa
. 5.~
J (1+3 Vxt)dx
1

Otset: 1) 5; 2) 1; 3)4; 4) 2; 5)3;
4. BBIYMCIHUTH ONpeeIeHHbI HHTErpal

3 4
- (wdx
14 J; vE
Otset: 1) 5; 2)1; 3)4; 4)2; 5)3;
5. BbIYKCINTE ONpeIeIeHHBIA HHTETpal

-
&

4

— dx

1 X

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

6. BpluncnuTk onpeaeneHHbIH UHTErpal

1-e 1
f dx
0 1—x

Otgert: 1) -5; 2) -1; 3)-4; 4)-2; 5)-3;
7. BBIYMCIATH ONIPENEICHHBI HHTETPal

1
9 f Y xtdx
o

Oteer: 1) 5; 2) 1; 3)4; 4)2; 5)3;
8. BBIYHCIUTH ONMpPEIeICHHBIH HHTETPa

2 [ (1Y
17 ), V¥
OtBer: 1) 5; 2) 1; 3)4; 4 2; 5)3;

9. BBIMMCINTH ONIPENEIEHHBIN HHTETPal
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1
—dx
1 VX
Otser: 1)5; 2)1; 3)4; 4) 2; 5) 3;
10. Bpruucauth onpenesieHHbIM HHTErpal

1

T -
15-[ Vi1— 4x-dx

o

Otser: 1)5; 2)1; 3)4; 4)2; 5) 3;
11. Beluuciuth onpeaeneHHbld HHTErpal

3 [tx+1
L[
4 o ‘u'lx
Otser: 1)5; 2)1; 3)4; 4) 2; 5) 3;
12. BeluucnuTh OnpeaesieHHbI HHTErpal

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

13. Bb4uCIUTh ONpeIeIeHHBIA HHTErpall

T

ry
J- 2sinxcosxdx
)

Oteet: 1)5; 2)1; 3)4; 4)2; 5)3;
14. BBIYKCIINTE ONPEIEICHHBIA HHTErPal

T

I COSX
[Foco
T sin®x
4
Otset: 1)5; 2)1; 3)4; 4)2; 5)3;
15. Haiitu romaap miockoi GUrypbl, orpaHU4€HHOM NPSIMBIMU

1
}r=Z(3x—1:]; y=0; x=2; x=4

Otset: 1)5; 2)1; 3)4; 4)2; 5)3;
16. Haiitu ruomazs niaockoit Gpurypsl, orpaHn4eHHON JTMHUAMEI

y=4x+1; v=6x+1; x=0; x=2.
OtBetr: 1) 5; 2)1; 3)4; 4)2; 5)3;
17. HecobctBennblit uHTErpai [-oro posna o0o3Havaercs:
b o 0 b
Orser: 1) [ f(0dx;  2) [ F00dx; 3) [ f(0dx; 4) [df (%)
18. Boranucnute HeCOOCTBEHHBIN UHTETPAT
1 = 1
L
w J_ x“+2x+ 2

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

19. Beraucnuth HECOOCTBEHHBIN MHTETPA
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= 1
9. ——-dx
J; (x+ 1)°
OtBer: 1) 5; 2) 1; 3)4; 4)2; 5) 3;
20. BprurciIuTh MOBTOPHBINA HHTETpaj

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

21. BpluucnuTh NOBTOPHBIA UHTETpall
1 x
6 [ x| Gy
o o
OtBetr: 1)2;2)5;3)1;4) 3;5) 4;

22. BeIYMCIHATH TBOWHOW MHTErPAJI IO MPSIMOYTOIBHOM 001aCTH

ﬂ;x}frﬂ,

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

23. BelynucnuTh IBOMHOM MHTErPaJl IO MPSIMOYTOJIBHOM 00JIaCTH

ﬁ-ﬂ;(x:+}rjd5,

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

24. BeluucnuTh ABOWHOW MHTErpall IO 00JIaCTH, OTPAHUYCHHON 3aJaHHBIMH KPUBBIMHU

12-ﬂ;d5,

roe D: y=x%; v=

x
Oteer: 1) 2;2)5;3) 1;4) 3;5) 4,

25. C moMoIpi0 ABOMHOIO MHTErpajia BBIYUCIMTh IUIOLAa]b (UIyphl, OTPAaHUYEHHONW KpH-
BBIMU

y=2x; v=—x; x=4%
2

Otsert: 1) 2;2)5;3) 1;4) 3;5) 4;
26. Bpruncnuth TpOWHOM MHTErpal
15 1 2= ¥
—- | 2zdz J. ydy J. dx
7 o = o
Otset: 1) 2;2)5;3) 1;4) 3;5) 4;
2’7. BBIYMCINTB, IEPEX0Is K NOJSIPHBIM KOOpAUHATAM
12 —_—
_J-f 1,‘."_'222 + }FE ds
m Mp
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D: x*+y* =<1; x=0; y=0
Oteer: 1) 2;2)5;3) 1;4) 3;5) 4,

28. BpluucnuTh, Nepexois K MOJIIPHbIM KOOpAUHATAM

24
(1 e
T Mp

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

29. BeIuuCIUTD, IEPEX01s K MOJSIPHBIM KOOPIMHATAM, HHTErpal 1o 001acTu, OrpaHUYeHHON
3aJJaHHBIMU KPUBBIMH

4
ﬂlds
T— 2 -

D: x*+vyv= —2v=0; v

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

0; v==x

30. Beruucnuts uHTErpai
2 [G-yas,

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

Oteet: 1)2;2)5;3) 1;4) 3;5) 4;
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10.
11.

12

13.
14.
15.
16.

17
18

28.
29.
30.
31.
32.

33.

34.

35.

Ipunooicenue 7

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

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA.

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

Jlunelinsle TuddepeHaIbHble YpaBHEHUs BTOPOIO MOPSAIKA ¢ IOCTOSHHBIMU KO3 u-
[IUCHTaMHU.

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

Merton Jlarpanxa (MeTo Bapualiy IPOU3BOJIbHBIX IOCTOSHHBIX).

Cucrembl JIMHEHHBIX TU(QepeHINaTbHBIX YPaBHEHUH C MOCTOSHHBIMH KO3 UIHEHTa-
MH.

beckoneuHsli psig, €ro CXOAUMOCTb.

HccnenoBaHue Ha CXOIUMOCTH PSJIOB C MOJIOKHUTEIbHBIMY 4iieHaMu. [Ipu3Haku cpaBHe-
HUSL.

[Tpusnaku cxoaumoctu Janambepa u Komu.

WHTerpanbHbIi IPU3HAK CXOAUMOCTH.

. AbcomtoTHas cxoquMmocTh. Teopema Jleiibuiia 0 cXOQUMOCTH 3HAKOUEPEIYIOIIUXCS Ps-

JI0B.
OyHKIMOHATbHBIE psAibl. O6IaCTh CXOAUMOCTH.
[TpaBriibHAsA CXOAUMOCTb (PYHKIIMOHAJIBHBIX PSIJIOB.
Crenennsie psasl. IHTEpBan U pagnyc CXOOUMOCTH.
Papn Teinopa.

. UnTerpupoBanue auddepeHnanbHbIX YpaBHEHUN € TIOMOIIIBIO CTETIEHHBIX PSIIOB.
. [Ipuno>keHus cTeneHHbIX PSAIOB K MPUOIMKEHHBIM BHIUHCICHUSIM.

19.
20.
21.
22.
23.
24,
25.
26.
217.

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 U HECOBMECTHBIE COOBITHS. TeopeMa CII0KEHHs BEPOSITHOCTEM.

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, JUCIEepPCHs, 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 ClydaifHON BEIMYHMHBI.
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36.

37.

38.

39.
40.

41.

42.

I'eomerpuueckoe pacnpenenenue. Pacnpenenenne Ilyaccona. BelunciieHHME OCHOBHBIX
YHCJIOBBIX XaPAaKTEPUCTUK ITUX PACIPEICICHUN.

HenpeppiBHbIE ciydaliHble BEIWYUHBI. BpluncieHMEe MaTeMaTHYeCKOro OXKUIAHUS U
JUCIIEPCUU JJI PABHOMEPHO U HOPMAJIBHO PACIPEIEIICHHBIX CIIy4alHbIX BEJIUYHH.
DyHKIHUA paclpeesICHNs] HEIIPEPBIBHOM CIIy4allHOM BEJIMYMHBI U €€ cBoMcTBa. DyHKIUA
IUIOTHOCTH pacnpenencHus. Mona, menuana. HadanbHble ¥ LICHTPAJIbHBIE MOMEHTBI.
[TonsTHE O 3aKOHE OONBLINX YHCEIL.

OCHOBHBIE TIOHATHSI MaTEMAaTUYECKOI CTAaTUCTUKU: T€HEepalbHas COBOKYITHOCTb, BBIOOD-
Ka, BBIOOPOYHBIE XapaKTepucTHKH. MeToabl oTOopa.

CraTucTuyeckue OLEHKUM M MX CBOMCTBA: HECMEIIEHHOCTb, F(P(PEKTUBHOCTb U COCTOS-
TEJIbHOCTD.

IIpencraBieHue cTaTUCTUYECKUX AaHHBIX. [lonuron vactor. I'mecrorpamma.
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Ipunoosicenue 8

TunosBble 3aJaHUs 1JI KOHTPOJIbHOM padoThl Ne3
OIIK 1 (ymems, énadems), OIIK 2(ymems, 61a0ems)

Bapuant 1

3amanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

xyH:ym(X).
X
3ananue 2

Haiitu obmiee pemenre nuddepeHmanbHOro ypaBHEHUS
y'+ y'tgx =sin2x.
3aganue 3
HaiiT uacTHOe pemenne aupdepeHnuansaoro ypasaenus Y  + 4y = e, YZIOBJIETBO-
psiomee HauanbHeM yenosusam: Y(0) =0, y'(0)=0.

3aganue 4
Pemuts muddepennpansHoe ypaBHEHUE METOJOM BapHaIlH MPOU3BOJILHOM MOCTOSTHHON
y"+4y" =8ctg2x
3aganue 5
Jlana cucrema JMHEHHBIX AU PEPEHINATBHBIX YPABHEHUH C MOCTOSHHBIMU KO3 ULIU-
CHTaAMU:

ax

— =3X+
dt y
dy

— =8X+
dt y

Tpebyercs: 1) HaliTu oOIIee pelIeHre CUCTEMbI C TIOMOIIbIO XapaKTEPUCTUUECKOIO YPaBHEHMUS;
2) 3anmcath JaHHYIO0 CUCTEMY U €€ pellieHHe B MaTpU4HOM (opme.

3amanue 6
HccnenoBath CXOUMOCTH YUCIIOBOTO Psijia:
51 1
S 2n+1)° -1
3amanne 7
HccnenoBarh CXOAUMOCTh 3HAKOIIEPEMEHHOTO psija:
3amanne 8

Hatitu HUHTEPBAJI CXOAUMOCTHU CTCIICHHOT'O psAaa U UCCICA0BATE CXOAMMOCTb Ha KOHIAx
HHTCpBaJIa CXOAUMOCTHU:

2n)!Xn
nn

g(

3aganue 9
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Haiitu Tpy mepBbIX, OTJAMYHBIX OT HYJIA WICHA PA3JI0KCHHUS B CTEIICHHOM Pl PELICHUS
Y = Y(X) mubdepeHunansHoro ypaBHeHus y' =Y+ y2 , YJAOBJICTBOPSIONICTO Ha4YalbHOMY
yenosuto Y(0) =3.
3aganue 10

w—X
Paznoxuts ¢pynkmuio f(X) = T B psan ®ypee Ha untepsane (—7;77).

3amanue 11

B maptum u3 10 uznenuii 2 6pakoBannubix. Hayran BeiOupator 3 uznenus. Onpenenutsb
BEPOATHOCTH TOTO, YTO CPE/IM ATUX U3JENUN OyIeT X0Ts Obl 0IHO OpaKOBaHHOE.
3ananue 12

Jlns curnanu3zanuy o0 aBapuyl yCTaHOBIJICHBI TPU HE3aBUCHUMO PAa0OTAIOIINX YCTPOUCTBA.
BeposiTHOCTH TOTO, YTO TpU aBapuu cpaboTaeT mepBoe ycTpoicTBo pasHa 0,9, BTopoe — 0,95,
tpeThe — 0,85. HaliTu BEpOSATHOCTH TOTO, YTO MPU aBapuu CpabOTAET: a) TOJIBKO OJHO YCTPOUCT-
BO; 0) TOJIBKO JBa YCTPOICTBA; B) BCE TPU YCTPOMCTBA.
3aganue 13

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

X,, mpudeMm X, < X, . M3Bectusl BepositHocts P, = 0,9 Bo3MoxHOro 3Hauenus X,, MareMaru-

geckoe oxunganne M (X) = 3,1 u nucnepcus D(X) = 0,09. Haiitu 3akon pacnpeenenus >Toi

CIIy4ailHON BEJINYMHBI.
3apanue 14
0,x<2

. . X
Cnyuaiinas BenvunHa x 3anana pyukuueit pacnpenenenus F(X) =4——1, 2<x<4.

I, x>4

HaliTu nmiaoTHOCTH paclpenencHuss BEpOSITHOCTEH, MAaTEMaTHYECKOE OKMIAHUE U JHUCIIEPCHUI0
CIIy4ailHOM BEJINYUHBI.
3ajganue 15

M3BeCTHBI MaTeMaTHYeCcKoe OKHUIaHne A =06 U cpejiHee KBaJIPATHYECKOE OTKIOHEHHE
O =3 HOPMAILHO PACIpPENENEHHON ClydaiiHol Benmuduubl x. HaiiTi BEpOATHOCTH MomagaHus
10M Benmumnubl B uaTepBan (2;11).

3amanue 16
0,6 04
3amana matpuna F’1 = 07 03 BEPOSTHOCTEH Mepexoaa 1enu MapkoBa U3 COCTOS-
5 5

mus 1 (1=1,2)8 cocrosume | (J =1,2) 3a opun war. Haiitn marpuy P, nepexoma u3 co-
CTOSIHUS | B COCTOSIHUE | 3a [Ba 1Iara.

3aganue 17
HaiiTn 10BEpHUTENBHBIA HHTEPBA IS OLEHKH MATEMATHYECKOTO OKHIAHUS HOPMAJIBHO-
ro pacrpezenenus ¢ HajaexHoctbio 0,95, 3Has BrIGOpounHyto cpeaior X = 75,13, o6beM BbI-

oopku N =100 u cpennee kBagpartuueckoe orknonenne o = 10.

3anmanue 18
Jlana TabuIa pacnpesieieHust BEPOATHOCTEN JBYMEPHO# ciydaiinoii Benmuunst (&,77) :

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

Haittn M (&), M(17), M (c77), D(), D(p), D(S7).-

Bapuant 2

3amanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

xy'+y=3.

3ajanue 2
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

14 1 !’ 2
y+—y =x.
X

3ananue 3
Haiitn wactHOoe pemenue aud@epeHIHaTIbHOTO YpaBHEHUS y” — 2y' +5y = xe* ,

yaosnetsopstomee HauanbaeM yenosusim: Y(0) =1, y'(0) =0.

3aganue 4
Pemnts muddepennmansHoe ypaBHEHUE METOIOM BapHaIlK MPOU3BOJIHOM MOCTOSTHHON
1
y'+2y' +y=—n
Xe

3ajanue 5
Jana cucrema nTUHEWHBIX U (EepeHINATBHBIX YPaBHEHUH ¢ IOCTOSHHBIMU K03 duiu-

CHTaMU:

dx

— =6X+3
dt y
dy

2 =_8x-5
dt y

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

3amanue 6
HccnenoBath CX0IMMOCTh YUCIIOBOTO psfa:
» 3"
< (2n)!
3amanmne 7
HccenoBaTh CX0IMMOCTh 3HAKOTIEPEMEHHOTO Psijia:
X 1
> (D"
n=2 Inn

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

I/IHTCpBaJ'Ia CXOANUMOCTH:
2"n!

3amanne 9
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Haiit Tpu mepBbIX, OTIMYHBIX OT HYJISl YWIEHA Pa3IOKEHUsS B CTENEHHOM Psjl pEIleHHs
!
Yy = Y(X) nuddepenmmansuoro ypapaenus Y = 2€° — XY, yn0BJIeTBOPSIONIET0 HAYATLHOMY

ycnosuro Y(0) =0.

3aganue 10

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

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

3ajganue 12
BeposTHOCTh HacTyIuIeHUs1 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 BeJIMYMHA X wmoxer IPUHUMATh TOJIBKO JBa 3HAYCHUS: X, H

X,, npudeM X, < X,. UsBectus Bepositnocts P, = 0,9 Bo3MoxHOro sHauenus X,, MaTeMarH-

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

3TOM CIy4aliHOM BEJIUYUHBI.

3amanue 14
Crnyuaiinas BenuyuHa x 3a/1aHa GyHKIMEH pacnpeaeseHus

0,x<0
2
F(X) =9—, 0 < X< 3. HaiiTu mioTHOCTb pacnpeaeleHnusl BEPOITHOCTEH, MATEMATUIECKOE

I, x>3

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

3amanue 15
3BeCTHBI MaTeMaTHYECKOE OXKHAAHHE A =5 M cpelHee KBaJpaTHYECKOE OTKIOHEHHUE

o =1 HopmaneHO pacmpeneneHHON CaydaiiHONW BeIMYMHBI X. HaliTh BEpOSATHOCTH IIONAJaHUS
sroi Benmunnbl B uatepsan (1;12).

3amanue 16
0,6 04
3amana MarpuIa F’1 = 08 0.2 BEPOSTHOCTEH Imepexojia menu MapkoBa U3 COCTOSI-
9 M

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 noBepuTEIBHBIN HHTEPBA JIs OLIEHKH MAaTEeMaTUYECKOT0 OXKUIaHWS HOPMaJIbHO-

rO pacipeselenus ¢ HaaexHocThio 0,95, 3Has BEIOOpOUHYIO cpennioro X = 75,12, 06bem BbI-
oopku N =121 u cpennee kpagpaTnaeckoe otknonenne o =11.

3ajganue 8
Jlana TabnuIa pacrpeeNieHus BEPOITHOCTEN BYMEPHOH ciyqaiinoi Bemuunst (&,77)
E\n 1 0 1
0 0,1 0,3 0
1 0,2 0,2 0.2

Haitra M(5), M (77), M (c77), D(S), D(17), D(S77) -




Ipunoosicenue 9
THunoBoi KOMILJIEKT 3aJJaHUHM 1151 TECTOB

OIIK 1 (ymems, 6nadems), OIIK 2(ymems, 61a0ems)
1. Jiubdepenuuansusie ypasaernus F(x,y,y,y",....y"™)=0 Ha3bBaercs:

OtBer: 1)ypaBHEHUs C YaCTHBIMU [TPOU3BOIHBIMH;

2)00BIKHOBEHHBIMU U PepeHIINaTFHBIMU YPaBHEHUSAMH [-0r0 mopsika

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

2. Opnopoanoe auddepeHnnanbHoe ypaBHeHHE [-ro mopsiaka pemaeTcs myTeM moACcTaHOB-
KHU:

Oter: )y =U-V;2Q)y=U -x; 3)}?=5; 4) ¥ z

-
3. Huddepennmnansnoe ypaBaenue [-ro nopsijika Ha3bIBaeTCs JIMHEHHBIM, €CIIH
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,yv)dy = 0, rne M(x, y)u N(x, v) — dynkuus ox-
HOTO U3MEPEHUS,

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

4. VYpasuenue BepHym umeeT BU:
Ortset: 1 E +P(x)-y=Q(x)-y";

2) 24+ pP() = Qx) -y
32+ P(x)-x = Q(x).

5. JIuHeiHOe ypaBHEHUE NEPBOTO NOPsAJIKA PEIIAETCS IIyTEM ITOJICTAHOBKH:

S )y=,Ay=U-V,
6. YpaBHenue bepHyinu pemraercs myreM MoACTaHOBKHU:

Otset: 1)y =x-U,; 2)},=U.

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

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

ad 8N aM 8N éM 8w 8*m 8N
OmBer: 1)—=="": 2)—==—""3 — & —
) dx 8y’ ) By ax ’ ) dx )

ax? ay* -’

dx °

8. Juddepennnansaoe ypapuenue ¥ +a,;y" Y + a2,y @ P+ +a y = f(x) HasbiBaer-
cs

OtBet: 1) THHEHHBLIM HEOTHOPOIHLIM:
2) OIHOPOAHBIM N-TO MOPSIKA;

3)HeNMMHEHHBIM HEOJTHOPOJHBIM N-TO MOPAIKA;
4)nmuHENHBIM OJTHOPOIHBIM N-TO TOPSAAKA.
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9. Judpdepenunanshoe ypapuenue ¥ +a, vy P+ +a y + a,y = 0 HassBaercs

OtBert: 1) IMHEWHBIM HEOAHOPOAHBIM;
2) OAHOPOAHBIM N-TO TOPSJIKA;
3) HeIMHEHHBIM HEOTHOPOAHBIM N-TO MOPSJIKA;
4) JTMHEeHHBIM OJJHOPOAHLIM N-r0 MOPSAKA.
10. Eciiu nuddepennmanibHoe ypaBHEHUE Y + al}r' + a,y = 0 uMeerT JBa YaCTHBIX peIIEeHUs

Y uy,, TO

Ortser: 1) ¥y + ¥, 6ydem,Cyyy + C,¥, He OyIeT pelleHHEM;
Dy, +yuCiy, + Ca¥y, OYIVT pElICHUIMH;
3) Cyvy + Cov, Oymer, a ¥y + ¥, He OyJeT pelmeHusIMU
4) vy + v, u Cyyy + C;¥; MoryT OBITB, @ MOTYT U HE OBITh PEIICHUSIMH.
11. Ecnu ¥y + ¥, - 1Ba TMHEWHO HE3aBUCUMBIX pereHus nuddepeHmaibHoro ypaBHeHUs

vy +a,y +a,y =0, To0 0bluee peleHne 3TOro ypaBHeHHs OyIeT
Otser: 1) €, ¥, + Cavs; 2)ys +y2; 3) o 3 4) e +Cpe”®

12. OnHOpOAHOE JIMHEHHOE YPAaBHEHUE C IIOCTOSTHHBIMU KO3 PUIHeHTaMU

y"+a,y +a,y =0 uMeeT XapaKTepHCTHYECKOE yPABHEHUE BH/IA:

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

13. XapakTepucTudeckoe ypaBHeHue auddepenuuanbHoro ypapaenus y" +a,y +a,y =0

MMEET JIBa PA3JINYHbBIX ACHCTBUTEIBHBIX KOpHA K| 1 ky. Torna obiee pemenue 3Toro
ypaBHEHUs OyJeT:

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

14. XapakTepucTudeckoe ypaBHeHue AuddepenuansHoro ypapaenus y" +a,y +a,y =0
UMeeT KOMIUIeKCHbIe KopHH K, =a +1f u K, =a —1f. Toraa obmee pemenne audde-

PCHOHUAIBHOT'O YPABHCHUA 6y,Z[eTZ

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

15. Xapakrepuctuueckoe ypaBHeHHe JU(PepeHIINaTIbHOIO YpaBHEHUS

y" +a, y' +a,Yy = Oumeer aBa onuHakoBbIX K-k;. Torna obuee pemenue quddepeHum-

QJIBHOTO ypaBHEHUS OyJeT:

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

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

muay" +a,y +a,y =P_(X)-e*umeer kopuu k;u k; He paBHbIE a. YKakKuTe, KAKOE 3TO

peuieHue:

Otger: 1) obmiee; 2)uacTHoe.
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17. XapakTepucTuieckoe ypaBHEHUE HEOAHOPOIHOTO JIMHEHHOTO YpaBHe-
mugy" +a,y +a,y =P_(X)-e*umeer kopru k; u k; He paBHbIE a. YKakKuTe, BUI €10

pEIICHHUS:
Otset: 1) Q. (X)e™;2)Q, (X)(C,e"* +C,e*"); 3)Q, (X)-x"-e™,r#0;
4)Q,, (x)e™(C,e"* +C,e")
18. XapakTepucTU4ecKOe YpaBHEHHE HEOJHOPOIHOTO JIMHEHHOTO YpaBHEHUS

y"+a,y +a,y =P, (X)-e™umeer kopnu k; n ky. Uucino a paBHO XOTs ObI OTHOMY KO-

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

Otger: 1) oOmiee; 2) yacTHoe.

19. XapakTepucTu4ecKoe ypaBHEHHE HEOHOPOIHOTO JTUHEHHOTO ypaBHe-
aua Y +a,y +a,y =P, (X)-e™umeer kopuu k; u ky. Uuciio a paBHO XOTst ObI OJHOMY

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

Otger: 1)Q,, (X)e™; 2)Q, (X)(C,e"* +C,e""); 3)Q, (x)-x"-e¥; 4)Q, (x)e™(C,e" +C,e").

@l Fil(x,y1,32,...,0m)
20. Cucrema ;;_‘n Ha3bIBAETCS
dx
Otger: 1) kanoHHuYecKoit [-oro nopsizika;
2) HopMaibHOU [-oro nopsaxa;
3) HOPMAJILHOW N-0r0 NOPSAKA;
4)KaHOHHUYECKOM N-0ro NopsaKa.
21. HopmainbHas cuctema N ypaBHEHUI MOXET ObITh CBEJICHA:
Otger: 1) x quddepeHnraTLHOMY YPaBHEHHIO JTFOOOTO TIOPSIKA;
2) k muddepeHIMaTbHOMY YPaBHEHHIO C IIOCTOSTHHBIMU KO3 PUIIeHTaMu;

3) anddepeHIHAILHOMY 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. JlexkapTOBBI IPSIMOYTOJIbHBIE KOOPIUHATHI.

2. Jlenenue oTpe3Ka B IAHHOM OTHOIIICHUH.

3. IIpsimast muHss. YriioBod K03)GUIUEHT TPIMOA.

4. Ilpsimasi, 3a1aHHas 1ByMsl TOUKaMH.

5.HopmanbsHOE ypaBHeHHE. PaccTOSHUE TOUKU OT IPSIMOM.
6.1lepeceuenue IByX MPSAMBIX.

7. OKpY>KHOCTb.

8. Dnurc.

9.T'unepboia.

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.

[Tapabomna.

[TpeoOpa3zoBaHne ypaBHEHUS JIMHUK BTOPOTO MOPsAKA K KAHOHUUECKOMY BUTLY.
[TonsipHas cucrema KOOpAUHAT.

Matpuupl. CBoiicTBa MaTpHIL.

Onpenenurenu 11, II1 u Beicnx nmopsakoB. CBOMCTBA ONpeeaUTENCH.
OO6parHas maTpuia.

[TpaBuio Kpamepa.

JInHeliHas 3aBUCHMOCTb U HE3aBUCUMOCTb BEKTOPOB.

Panr maTtputibl.

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

BekropHOe n-MepHOE IPOCTPAHCTBO BEKTOPOB.

Ilepexo kK HOBOM cUCTEME KOOPAUHAT.

Cob6cTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPBI MATPUIIBL. XapaKTEPUCTUUECKOE ypaB-
HEHUE.

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

CMmelraHHO€ TPOU3BEIEHNE BEKTOPOB.

ITnockocts. Ee ypaBHeHue.

[Ipsimas nuHUS.

Cdepa.

[{nnuHapUYecKre MOBEPXHOCTH.

IToBepXHOCTH BpallEHUS.

IToBepxHOCTH BTOPOTO MOPSAKA.

KommnekcHble uncna u 1eiicTBUs Ha/l HUIMU B alire0Opandeckoit popme.
ConpspkeHHble unciia. ['eomerpuueckast HHTEpIpeTausl.
TpuroHomeTrpudeckas u nmokasarenbHas (popMa KOMIUIEKCHOTO YHCIA.
®dopmyna Dinepa. N3BiaedeHrne KOpHE n-oil CTETICHH.

Yucnosas 1ociaen0BaTeabHOCTh. [Ipenen 4ucinoBoi nocie 0BaTeIbHOCTH.
[Tpenen pynkuun. 3ameyaTeNbHbIE IPEAEIBL.

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

HenpepbiBHOCTh QYHKITUH B TOUKE, HA HHTEPBAJIC M HA OTPE3KE.

Pa3peiBbl QyHKIIUY U UX BUIBL.
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Tpunoosicenue 11

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

Bapuanr 1

3ajganue 1.
JlaHna cucrema JIMHENHBIX YpaBHEHUN

X1+X2_X3:1’
8X1+3X2_6X3:2>
XX, 73X =3

Jloka3zaTh €€ COBMECTHOCTh U peluTh IByMs criocobamu: 1) Metonom ["aycca; 2) cpencrBamu
MaTPUYHOTO UCYUCIICHUSI.

3ajanue 2.

Hansr Bextopsl a(1; -2; 3), b(4; 7; 2), c(6; 4; 2) u d(14; 18; 6)B HekoTopoM Oa3uce. [TokazaTs,
4TO BEKTOPHI 4, B, ¢ 00pa3ytoT 0a3uc, U HaliTh KoopAUHATHI BekTopa d B 3TOM Oasuce.
3amanue 3.

JlaHbl KOOpAMHATHI BEepIIUHBI UpaMuibl A1A2A43A44: A (6; 6;5), A2(4;9;5), A3(4; 6; 11), A4
(6;9; 3).

Haiitu:1)nnuny pedpa A14z; 2)yron mexny pedpamu A14; g A1As; 3)yron mexny pedpom A1A4
u rpanbio A1A2A43; 4)mnomans rpanu A1A,As; 5)oobeM nupaMusl; 6)ypaBHeHHE MPpsMoid 414>
7)ypaBHeHueE M10cKOCTH A142A43; 8)ypaBHEHUE BBICOTHI, ONYILIEHHON 13 BEPIIMHbBI A4 HA TPaHb
A1A2A3. CnenaTh 4epTexK.

3asanue 4.

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

3ajanue 3.

CocTaBuTh ypaBHEHHE U TOCTPOUTD JTHUHHIO, KAXK1asi TOYKA KOTOPOM OJIMHAKOBO yJalieHa OT
Touku A (0; 2) u ot ipsimo y —4 = 0.

3ananue 6.

10

r=——
2+cos @

JInHus 3a1aHa ypaBHEHUEM B IOJIIPHOM CUCTEME KOOPIMHAT

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 ICKApPTOBOI HPAMOYTONBLHOM
CUCTEME KOOPJMHAT, Y KOTOPOM Hayajo COBMAJNAET C ITOJKOCOM, a MOJIOKUTENbHAs T0JIyOCh
abcuuce — ¢ MoJIIPHON OChIO; 3)II0 YPaBHEHHUIO B JIEKaPTOBOM MPSIMOYTOJIbHOM cucTeMe KOOpAu-
HaT OIPENEINTh, KaKasi 3TO JIMHUS.

3amanue 7.
JlaHbl 1Ba TMHEHHBIX peoOpa30BaHUs:
1/ / /
X, =4X+3X,+8X; X ==X t8X, 72 X5
/ //_ / / /
X2:6X1+9X2+X3’ Xz__4X1+3X2+2X3’
1/ / / /
X5 =2X, T X, 88X X; =3X,=8X, 3 X5

o oo
CpeacTBamMu MaTPUYHOTO UCUUCIICHUS HAaUTH mpeoOpa3oBaHue, BEIpaXxaromiee X |,X 2, X 3 4epes
X1, X2, X3.
3amanue 8.
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Haiitu coOcTBEeHHBIC 3HAYCHHSI U COOCTBEHHBIE BEKTOPBI TMHEHHOTO peoOpa3oBaHus, 3aJaHHO-
r0 B HEKOTOpPOM 0a3zuce MaTpuieii A.

7 0 O
10 -19 10
A=Ll" 12 =24 13
3amanue 9.
Haiitu npenens! GpyHKIMH, HE OIB3YACh paBUiIoM Jlomurans.
2 4 —
limx—2x +5X liml cos 6X
a)*>* 24+3x% +x* ) >0 1—cos2X
Ve -1 fim (x = 5)in(x ~3)~In x]
hm - r) X—>+00

6) 0 X +X

3amanme 10.

Jlano KoMIutekcHOE Yruciao z =4 / (1-i V3 ). TpeOyetcs 1) 3anucarp yncino z B anredpau-
. . . 3
YeCKOI M TPUTOHOMETPUYECKOi popmax; 2) HaliTh Bce KOPHH ypaBHEHHS W +Z =0.

Bapuanr 2

3amanue 1.
JlaHa cucremMa TMHEWHBIX YpaBHEHUIA

Xi=4X, 72X, =3

3X]-i_ X2+ X3 = 5’

3,75X,7 60X, =—9.
Jloka3aTh €€ COBMECTHOCTb U pelnTh AByMs criocobamu: 1) Merogom [Maycca; 2) cpencrBamu
MaTPUYHOTO UCUYUCIICHUS.
3ajganue 2.
Janst Bexktops! a (1;4;3),b(6;8;5),c(3;1;4),d(21; 18; 33) B HekoTopoMm Oa3uce. [Tokazars,
4TO BEKTOPHI a, B, ¢ 00pa3ytoT 0a3uc, U HaliTh KoopAUHATHI BekTopa d B 3TOM Oasuce.
3ajnanue 3.
Jlanbsl KoOpAMHATHI BepIIUHBI upaMunibl A1A2A3A4: A1 (75 2;2), A2 (5;7;7), A3 (5; 3; 1), As (2;
3;7).
Haiitu:1)nuny pedpa A14,; 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 MpsMon 414>
7)ypaBHEeHUE MIO0CKOCTH A142A43; 8)ypaBHEHUE BBICOTHI, ONYIIEHHON U3 BEpIINHBI A4 Ha IPaHb
A1A42A43. Cnenath 4epTex.
3aznanue 4.
Jlanbl ypaBHEHUS ABYX BBICOT TpEYrojbHUKa X +y =4 u y = 2X u oJHa u3 ero sepuivH A (0; 2).
CocraBuTh ypaBHEHMs TpeyrojapHuka. Cnenarb 4epTex.
3ajganue 3.
CocTaBuTh ypaBHEHHE U IOCTPOUTD JIMHMIO, KaXKJ1asl TOUKAa KOTOPOW PaBHOOTCTOUT OT OCH OP-
JIAHAT U OT OKPYKHOCTH x>+ y2 =4x.
3ameuanue. HamomMHuM, 4TO paccTosiHUE OT TOUKH A 10 Gurypsl @ npuHUMaeTcss HauMeHbIlee
U3 PacCTOSHUM MeXIy TOUKoU A U Toukamu ¢purypsl O.

3amanue 6.
3

r=——
. 1-2cos¢
JInHusd 3a1aHa ypaBHEHUEM B NOJIIPHOM CUCTEME KOOPINHAT
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@ =2r

TpebGyercs: 1)IOCTPOUT JIMHHUIO TI0 TOYKAM, HauuHast o1 ¢ — 0,[[0 v npuasas  snaue-
Y )

T

HUS 4epe3 HPOMEKYTOK O ; 2)HAlTH ypaBHEHHUE JAHHOMN JIMHUM B IKAPTOBOI IPAMOYTONEHOM
CUCTEME KOOPIMHAT, Y KOTOPOM Ha4ajo COBIAAAET C IMOJIKCOM, & MOJOKUTENIbHAA I0JyOCh
adcuuce — ¢ NOJIIPHON OChIO; 3)II0 YPaBHEHHUIO B IEKAPTOBOM IPSMOYTOJIbLHOM cUcTeME KOOpAU-
HaT OIIPENEINTb, KaKasi 3TO JIMHUS.

3ajanue 7.
JlaHbl 1Ba TUHEHWHBIX MPE0OpPa30OBAHMS:
1/ _ 4 / 5 / 3 /
X1:X1_3X2+4X35 Xi 3K ToX 72 Xy
/! / / /
Xo= 2%+ Xo =5 Xy X = XmXe ™ X
// / /
X3=_3X1+5X2+X3; X3:7X1+4X3-

CpeacTBaMi MATPUYHOTO MCYHCIICHHS HAITH IpeobpasoBaHue, Bhipakaromee X 1, X 2, X '3 uepes
X1, X2, X3.

3ananue 8.

Haiitu coOcTBEeHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPBI JIMHEWHOTO TIpeoOpa3oBaHus, 3a1aHHO-
ro B HEKOTOpOM Oazuce maTpuleit A.

3 1 0
-4 -1 0
A= 4 -8 -2
3aznanue 9.
Haiitu npenens! GpyHKIMH, HE IOIB3YACh paBUiIOM Jlomuras.
2 _ 2%
lim—sx 5 3x +1 lim 9" 2
a) xoo 3T+ X—5 B) x=0  x2
o V2x=1-45 lim(7 - 6x)**~
6) X—3 X—=73 F)
3ananue 10.

JlaHO KOMIUTIEKCHOE Yucio z = -4 / (\/g - i). Tpebyercs 1) 3anucaTh 4KCa0 z B anred-
pandecKoi M TPHrOHOMETPHUECKOil (hopMax; 2) HaiiTH Bce KOPHH ypaBHEHHs 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
OTBeTHI:

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

2. IPSAMOYI0JibHAasl Ta0JAMIA YHcel, 3aKJII0UYeHHass B CKOOKM BuAa || a;i |[.in6o [a;i], co-
JAeprkaniasi HEKOTOPoe YHCJI0 M CTPOKHU U N CTOJI010B;

3. mpsMOyroibHasl TaONHIIA YHCEN, COAeprKalias N CTPOK U n CTOJNOIOB, 3aKIFOYCHHBIX B
BEpPTUKAJIbHBIE CKOOKH |ajj| M paBHas HEKOTOPOMY YHCITY ITOCIIE BBIYUCIICHHUSI.
2. Matpuna pasmepa 1 xm Ha3bIBa€TCH ................ MaTpHULei - cToJ01oM
3. Marpuna pa3mepa nx1 Ha3bIBaeTcs ................ MaTpuLel - CTPOKO
4. Ecnu B MaTpHIle YUCIIO CTPOK M YUCIIO CTOJIOLIOB COBIAACT, OHA HA3bIBAETCS ... KBAJAPATHOM
5. Marpuna A umeer pasmep 5x3, matpuna B umeer pazmep 2x5. Kakoil pazmep umeer maTpuiia
C =BxA?
OtBert: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

0 1
6. 11 1 2 0
.1le
PEMHOKUTH MaTPHUILIbI o 1 2
2
0 1 1 0 1
Otsersi: 1) |1 31(,2)|0 1 2|,3) 27 4[1 2 Oj
' ’ =5 9)* o1 2)
2 3 30 2 - 7
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 HAWTHU JJIEMEHT C) 3 MaT-
1 0 -2 -6 2 3 3 2

punel C = A + B.
Otset: 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; S)n: E.
9. Onpenenurens- 3T0
OTBeTHI:

1. mpsiMoyronbHas TabyuIla 4uCelN, 3aKJII0YEHHAs B BEPTHKalbHbIE CKOOKHM — |ajj|, comepka-
asi m CTPOK U N CTOJIOIIOB;

2. mpsAMoyronbHas TabIula YKMCell, 3aKII0YeHHas B CKOOKHM BuAa |[ajj|, 100 [a;], mubo (aj)
coJiepKaiiasi HBKOTOPOE YUCIIO M CTPOKH U N CTOJIOIIOB;

3. IpSIMOYIoJibHAsl Ta0JMIAa YHCeJ, COePKAIAsd N CTPOK W N _CTOJ0LOB, 3aKJIKYEH-
HbIX B BEPTHKAJbHbIE CKOOKH |aji| 1 pABHASI HEKOTOPOMY YHCJIY M0CJIe BHIYHCIEHHUS.

all a12

10. Onpenenurens L J BBIYUCIISIETCS

aZl a22
1. apjagp — axan;
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2. 11821 — aa22;
3. apax + axan;
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 MaTpHIsl A'?

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

13. Onpenenurens 0OpaTHON MaTPHIIBI A’ paBeH 3. Kakomy 3Ha4€HUIO paBEH ONpPEICTUTENb
MaTpuil 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. matpuna (n-1)-ro mopsiika, moiaydaemasi U3 dJIEMEHTOB HCXOJHON MaTpHIIbl IyTEM BbI-
YEPKUBAHUS CTPOKH U CTOJIOIA, HA IEPECEYEHUH KOTOPBIX HAXOAUTCA DIEMEHT ajj;

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

e
Hiia
3. onpeneNnuTenb HCXOIHOM MAaTPUIIbl, YMHOXKCHHBIN Ha DJIEMEHT aji.
2 3 4
15. B onpenenutene |Al=|5 -2 1| naiinure 3nauenue MuHOpa My ;.
1 2 3

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

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

1. MEHSET 3HaK;

2. IPUHUMAET HOBOE YHCIIOBOE 3HAYCHUE;

3. He M3MEHNAET CBOEr0 YMCJI0BOI0 3HAYEHMSI.

17. Ecnu 3neMeHThl ABYX CTOJONOB (CTPOK) ONPEASTHUTENS MPOMOPIHOHAIBHBI, JTHOO paBHBI
JPYT IPYTY, TO OMPEACITUTENh PaBEH
OTBETHI:

1.yIBOGHHOMY 3HAUEHUIO OMPEICIHUTENS, TOTy4aeMOMY TPU BBIYCPKHBAHHH COOTBETCT-
BYIOIIMX CTOJOIIOB (CTPOK);

2. HYJII0;

3.cyMMe MPOU3BEACHUI IEMEHTOB 3TUX CTOJOIOB (CTPOK) HA UX anredpanyecKkue J0MoJI-
HCHHSL.

18. Marpuiia Ha3bIBa€TCA KBaIpaTHOM, €CIIN

OTBETHI:
4. BCe 2JIEMEHTHI CTPOK (CTOJIOIOB) HE paBHBI HYJIIO;
5. 4YHCIO CTPOK HE PaBHO YHCIY CTOJIOIIOB;
6. YHCJI0 CTPOK PABHO YHCJIY CTOJIOIOB.
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19. [Ipu yMHOK€HUHU MaTpUIIbl HA YUCIIO
OTBeTHI:
3. Bce3JIeMeHThbl MATPHUIIbl YMHOKAKTCS HA 3TO YHCJI0;
4. BJEMEHTHI OJJHOTO U3 JIIOOBIX CTOIOIIOB (CTPOK) YMHOMXKAIOTCS HA 3TO YUCIIO.

20. IIpu yMHOXEHMH JBYX MaTpPHUILL JOJKHO COOIIOAATHCS YCIOBUE:

OTtBeTsI:
4. 4YHCIO CTPOK MEPBOM MATPHIIBI PAaBHO YHCITY CTOJIOIOB BTOPOM MaTPHIIbI;
5. 4ucio cToa0L0B NEPBOH MATPHIIBI PABHO YHUCITY CTOJIOLIOB BTOPON MAaTpHIIbI;
6. 4mMcI0 CTOI01OB NePBOii MATPHUIILI PABHO YHCJIY CTPOK BTOPOii MATPUIIBI.

21. Matpuma A HasbiBaeTCst 06PAaTHOM 110 OTHOMICHHIO K KBAAPATHOMH MaTpUIE A, €C/IH OHA
YIOBIIETBOPSAET YCIOBUIO

OTBETHL:
4. AA1=1;
5. AA'=E. rue E — exuHH4HAsA MATPHIA;
6. ATA=A;

22. BpruncauTbh oOpaTHYIO MaTpHIly K MaTpulle A U yKazaTb CyMMY BCEX 3JIEMEHTOB 0OpaTHOM

A I 2
MaTpuuel, rae A= .
P 4 9

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

23. Pemenue matpuyHoro ypaBHenus AX=B umeer Bu:

OTBETHI:
4. X=A' B:
5. X=BA";
6. X=A' B

24. Panrom MaTpuIbl Ha3bIBAETCS
OTBeThI:
3. MpOM3BEIECHME YHCIa CTPOK M Ha YHMCIIO CTOJOIIOB n;
4. 4ymMcj0, paBHOE HAM(OJIbIIEMY U3 NOPS/IKOB MUHOPOB JIAHHOI MAaTPHIbI.

I 11
25. Haiitu panr matpunsr |0 1 2

I 11
Otsetsl: 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. HampaBIEHHBIA OTPE30K JIt000I KPUBOH, Y KOTOPOTO OTpaHUYHBAIOIINE €ro TOYKU Oe-
pYTCSl B ONPENICTICHHOM TMOPSAJIKE: TIEpBas TOYKAa — HAYAJIO0 BEKTOPA, BTOpas — KOHEI[ BEK-
TOpA;
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4. HampaBJIEHHBIH OTPE30K NPSMOH, Y KOTOPOr0 OrPaHMYHBAKIINE €r0 TOYKH 0epyT-
CA B ONIPCACJICHHOM MNMOPHAAKE: IEpBasg TOYKA — HAYAJ0 BCKTOPA, BTOPasgd — KOHCIL

BEKTOpA.

28. BekTopbl Ha3bIBAIOTCS KOJUIMHEAPHBIMU, €CJIM OHHU JIEKAT
OTBETHI:
4. TOJIBKO Ha OJJHOM IPSIMON;
5. TOJIbKO Ha MapajuIeIbHBIX MPSIMBIX;
6. J1H00 HA OJHOI MPSAMO, JN00 HA MAPAJLICIbHBIX NPAMBIX.
29. BekTopbl Ha3bIBAIOTCS KOMITJIAHAPHBIMH, €CJIH OHH JIEXKAT
OTBeTHI:
4. TOJBKO B OJHOM INIOCKOCTH;
5. TOJIBKO B IAapaJuIENbHBIX INIOCKOCTSX;
6. J100 B OJHOM IJIOCKOCTH, JJH0O0 B NapaleJbHbIX IJIOCKOCTSX.

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

1. u3 KoHIIa BekTOpa b B Havano BekTopa a,;

2. M3 HAYaJ1a BEKTOPA & B KOHEIl BeKTOopa b.

3 2
31. BourciauTh COOCTBEHHBIC YHCIIAa MATPHULIBI (2 3] U B OTBETE yKa3aTh UX CYMMY.
Otsetsl: 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 IPOU3BEICHUEM BEKTOPOB a 1 b HaspIBaeTCs
OTBETHI:

4. yucio, 0003HaYaeMoe (a,_b> 6o ab , paBHOE La|_|b|sin(%);

5. BEKTOp OPTOTrOHAJIbHBIA K BEKTOpAM au 5, JUTUHON |a||b|c0s(§));

6. umcio %kos(%)), oGo3nauaemoe (a,b)_mboab .

34. Ecnu a oproronaien b, To ab paBHO
OTBeTHI:

31. nyJio;

32. |a[b].
35. BbIunciuTh CKalsipHOE MPOU3BEICHHE BEKTOPOB: 8 = (2 2 1), b= (2 3 l).
Otsetsi: 1) 11, 2) 4,3) 6,4)6.
36. BoIunCIIMTH KOCHHYC YIila Mex 1y Bektopamu a=(2 2 1), b= (0 2 1).
2Byl gl
V30T 3 5T e

OtBeTsl: 1)

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

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

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

1) M1M2H=|x2 —X|+|y, =] +|z, — 7,

b

2) MM, = J(%, =x)* + (¥, = ,)* +(2, - 2,)°

3) M1Mz =X X, +YY,+7,Z,

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

33. BeKTOp, 0003HAYAEMBIil [éb], KOMILJIAHAPHBIN ¢ BeKTOpamu @ u b u [uinHa ero paBHa
|Ez|~ bisinab ;

2) BeKTOp, 0003HAYAEMBIii [ﬁb], OpPTOTOHAJIBbHBIN K BeKTopaM &8 u b , nnuHa ero paBHa

|- b|cos p;

3) BeKTOp, 0003HAYAEMbI I [ﬁb], OPTOrOHAJILHBIN K BeKTOpaM _a M b , IUIMHA €ro paBHA

|a - b[sinab ;

4) ckansip, JUIMHa KOTOPOTO paBHA |§| ‘b‘ cos ab u obo3navyaembIii b mb60 (é, )

40. 1 BEKTOPHOTO IPOU3BEICHUS [éb] CIIpaBeIJIMBBI CBOICTBA:

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

i ]k
al.
b

X y z
42. BplUMCIUTH BEKTOPHOE MPOU3BEIICHUE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpJWHAT:

a=0 2 1),b=(2 0 1).
Otsetsl: 1) 2, 2)4, 3)6, 4)0.
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43. BbIYHCIUTH BEKTOPHOE MPOHM3BEIACHUE BEKTOPOB M B OTBETEC YKa3aTh CyMMY KOOP/IHHAT:
a=(0 2 1),b=01 0 3).
Otsetsr: 1) 2, 2)4,3) 6,4)0.

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

45. IIpu kaKoM 3Ha4eHUU MapaMeTpa M BEKTOpsl C, U C, NEPIEHIUKYISAPHBI?
a={1,-2,3}, b={3,0,-1}, ¢ =2a+mb, ¢,=3b-3a;
Otsert: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

— —

46. Yron ¢ Mex1y BEKTOpaMu a = xlr + yJ +zk ub = X1 + yzi + ZZIZ omnpeaensercs u3 Gpop-

MYJIBIL:
OTBETHI:

1) cose =

XX, + Y\, +722,
2 2 2 2 2 2 *
\/Xl +Y, +7 -\/x2+y2+22

2) cosp=XX, +VY,Y, + ,Z, ;

X1X2 + yly2 + ZIZZ

2 2 2 2 2 2
\/Xl +Y t '\/X2+y2+22

3) sing=

47. CMelIaHHOE IIPOU3BEICHUE BEKTOPOB a,b,C ecTh
OTBETHI:

1) BekTOp, MOJy4aeMblil IPU YMHOXKECHHH d Ha D BEKTOPHO, U MOJIYYUBILHUICS PE3YJIbTAT YM-
HOYXKAIOT CKaJISIpHO Ha C ;

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

YMHOKAKOT CKAJISIPHO HA C ;

3) ckajsip, MOJydYaeMbId IMPH YMHOXKCHMM & Ha D BEeKTOpPHO, W MOJYYHBINUNCS BEKTOP
YMHOXKaIOT BEKTOPHO Ha C .

48. Haiitu nmHy BekTopa a = 201 + 3OJT — 60k .
Otger: 1) 60; 2) 70; 3) 80; 4) 90; 5) 110.

49. Obuee ypaBHEeHHE MPSAMON L Ha MIIOCKOCTH UMEET BH/T
OTBeT:

1) Ax+By+C =0,rae ii = Ai + Bj opToronajien npsimoii | ;

2) AX+By+C =0, rae i = A + Bj manpapnsromuii BekTop npsmoit L;
3) y = Ax+ B, e i = A + Bj manpapnsrommii BekTop mpsmoit L.

50. YpaBHEeHUS NPSAMBIX

X Y-y, ) {x=x1+l-t )

T m y=y,+m-t

y=kx+b (3)
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HaspiBarorcs crieicTBEHHO:

Otser:

1) (1) — Mapamerpuaecknm, (2) — KAHOHUIECKUM, (3) — ¢ YIIOBBIM KOIPDUITUESHTOM;

2) (1) — kaHOHUYEeCKHUM, (2) — MapaMeTPUYECKUM, (3) — ¢ VI/I0BbIM K03 dunneHToM;
3) (1) — ¢ yrmoBeiM KO3 puneHToM, (2) — KaHOHUYECKUM, (3) — MapaMeTpUIECKUM.

51. YpaBHeHus X IX = =

m n
X=X, +1-1t
y=Y,+m-t (2)
z=17,+n-t
1 Bextop S = Ii +mj +nk 3)

HaspiBaroTcst COOTBETCTBEHHO:

Otser:

1) (1) — mapameTpryeckoe ypaBHEHUE MPSIMOM B MPOCTPAHCTBE, (2) — KAHOHUYECKOE YpaBHEHUE

MpsIMOM B TPOCTPAHCTBE, (3) — HANPABISAIONIUN BEKTOP MPSIMON;

2) (1) — xKaHOHWYECKOE ypaBHEHHUE MPSIMOM B MPOCTPAHCTBE, (2) — MapaMeTPUIECKOE YpPaBHEHHE

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

3) (1) — kaHOHHMYeCKOe YPABHEHHUE NMPSIMO¥i B MPOCTPAHCTBE, (2) — NapaMeTpuYecKoe ypaB-

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

X—X — Z—1 X—X - -1
52. Yo Mexay IpsAMbIMH I Al I Ly 2 Y7Ys 2
I, m, n, 1 m, n,
Omnpenensiercs U3 BbIPAKEHUSA:
OrTBerT:
1) cosa = L, +mm, +nn,

L
\/I12+m12+n12 -\/I22+m§+n22

2) cosa =11, +mm, +nn,;

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

5
\/If+mf+nf -\/I22+m22+n§

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

U Bextop fi = Al + Bj + Ck )
Ha3zrIBaroTcsa cOOTBETCTBEHHO:
OrtBer:

1) (1) — ypaBHEHUE NpAMOI B IPOCTPAHCTBE, (2) — HANPABJISAIOUINI BEKTOP NPSIMOI;
2) (1) - ypaBHEHUE TIOCKOCTH B MMPOCTPAHCTBE, (2) — HAMIPABISIOMINUNA BEKTOP MIOCKOCTH;
3) (1) — ypaBHeHME ILIOCKOCTH B IPOCTPAHCTBE, (2) — HOPMAJILHBIH BEKTOP IJI0CKOCTH.

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

OTIPENIEIISIETCS U3 BBIPAKECHUS
OrtBerT:

AIAZ + BlB2 +C1C2

1) sina =
JA +B2+C2 -\ JA? +B +C;
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AA +BB,+CC,

2) cosa =

AA +BB,+CC,

3) cosa =
\/Af +B+C; \/Aj +B; +C;

55. Haiitu HOpMasib K IpsAMON 2X + 3Y =7 M KOOPAMHATHI CIIOXKHTb.
Otsetsl: 1)5, 2)4, 3)6, 4)6.
56. Haiitu paccTosiHie OT TOYKH A(2 0 2) J10 TUIOCKOCTH 2X +2Y+2+3=0.
Otsetnl: 1) 2, 2) 3, 3) 1, 4)6.
2 2
57. Haiitu (hoKyCHOE pacCTOSIHHE AJUTUTICA X—Z + Z—z =1.
Otsersr: 1)2,2)4,3)6,4) 3.
58. 3agaHo KOMIUTIEKCHOE Yucio Z = X + 1y. BeiOepute npaBuiibHbIe 0TBETHI Ut Rez , Imz | |z,
€CJIU:
1.Rez=Yy; 2.Rez=1ly; 3.Rez=x; 4. Imz=x; S.Imz=1y; 6.Imz=y,

TE=xtyh S =MHys 9 =YxTER.

59. YMHOXEeHHE KOMIUIEKCHBIX YHCeN Z; HZ,; OCYIIECTBISIETCA 10 popmyrie:
OTBETHI:

l)_lz_dlz_:JiCDS( o, + @) +isin(e, + @;));
2) |z4]|z2|(cos @y @5 +ising, @;);
3) |z4]|z2| (sin( @y + ;) +icos( @+ @)

60. JleneHre KOMIUIEKCHBIX YUCEN Z4 HZ; OCYIIECTBISETCS 1O GOpMYIIE :
OTBeTHI:

! Pig ;i Pe

3] (CDS% +1i sin %);

Z)_j,_' (cos (@, — ;) +1 sin(e; — @;));
=

» |k

3) |2 (sin(eo, — @,) +icos (@ — ;)
:;| (sin #+ Licos m“‘)_

o o]

5]

4)

61. Bo3Benenue B cTeneHb n KOMILIEKCHOTO uucna z = |z|(cos ¢ + i sin ¢)ocymecTsnsercs mo
dopmyie:
OTBETHI:
1) |z|*(cos™ g + isin®™@);
2) |z|*(cos @™ + i sing™);
3) |z]™ (cns—mﬂnk +i sin—mﬂﬁk);
(] (]

4) |z[*(cos(n - @) +isin(n-¢)).




62. M3BieueHust KOpHS N-Oi CTETIEHU OCYIIECTBISETCS O hopMyIie:
OTBeTHI:

l)_:..;m (CG.S‘ lp+:nk + izin —w:’?k )_;_

2

2) lfﬁ(sinm
3) lffm(cnsf-l-isinf);

4) Vlzl(cos™fo + i sin%fg)

+2mk , ot Ik
+icos —)

63 . Haiitu npou3BeieHrue KOMIUIEKCHBIX uncel (2 + 31)(5 + 2i).
Oteersbr:1)4+19i, 2) 14+191, 3) 11+11i, 4) 12+51.

64. YuciioBol nociie10BaTeIbHOCTHIO Ha3bIBAIOT MHOKECTBO

OTBETHI:

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

2) 3aHyMEpPOBAHHBIX BEIICCTBCHHBIX YHUCEII, MOAYMHSIOMMUXCS 33JaHHONW ()YHKIIMOHATBHOU 3a-
BUCUMOCTBIO X,, = f («"‘-’j;

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

camemMy or N < N.

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

OTBeTHI:

1) uncna 1, Haiinéres & — 0 Takoe, UTO BBINONHSAETCS HEPABEHCTBO | X, — al<g;

2) uncna 1, Hainérea & 0 Takoe, YTO BBITIOJIHAETCS HEPABEHCTBO | X, — al> ¢ ;

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

4) ¢ = 0 maiinéres uncio 1y = 7y (£) Takoe , 4TO BBINOIHAETCS HEPABEHCTBO |x,, — al>¢ ;

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

n—o yn =
OTBETHI:

1) hmn —roo [:xn}rn:]: ¥y + bxn;

2) lim, . (xy,)=a- b

3) lim,, . (x,¥,)= alim

1 —roo }rn + b hmn—}u: xn .

1

. - ) 1 . sinX
67. Ipenensr a) lim(1+ X)* b) lim(1+—)” ¢) lim —— Ha3bIBatOTCS COOTBETCTBEHHO
X—0 X—>0 X Xx=>0 X

OTBeTHI:

1) a) BTOpOIi 3aMeuaTe/ILHbII Npeiesa; D) BTopoii 3aMeuaTeIbHbII Npeies; ¢) nepBblii
3aMeyaTelbHbII npeae;

2) a) mepBbIil 3aMedaTenbHBINA TIpee; b) mepBolif 3aMeuaTeNbHbIN Mpeen; ¢) BTOPOn
3aMevaTeNIbHbINA MPEee;

3) a) BTOpO#1 3amMeuaTenbHbII npeaer; b) nepBlil 3aMevaTenbHbIi peieln; ¢) NepBbli
3amMevaTelbHbIN Mpees.

68. ®dynkuus y = f(X) Ha3pIBaeTCsa HEMPEPHIBHON B TOUKE X = a, €CJIH
OtBeThI:

1) lim f(x)=b, rme |f(X)—b| <&
2) lim f(x)=b,cne b= f(a)
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3)lim f(X) =Db, rue b onpenensiercs u3 onpenenenus npexena f(x) B Touke x = a.
X—a

69. ®ynkuwms f(x) Ha3pIBaCTCS HEMPEPHIBHON B TOUYKE X = a, €CIU I JIroooro & > 0 Hanaercs
o(&) > 0Takoe, 4To I
OTBeTHI:

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

2) |X — a| < 0(&)) crpaBeIMBO HEPABEHCTBO | f(x)—f (a)| > &,

§)_|X — a| < O(&)_cnpaBel/INBO HEPABEHCTBO | f(x)—f (a)| <&

70. Ecnu mipenen ¢dyHkuuu y=f(X) B TOUKe X = a CYIIECTBYET, HO B 3TOW Touke f(X) mmubo He
ompexeneHa, muoo f(a) # lim f(X), To Touka X = a Ha3BpIBaeTCS
X—a

OTBETHI:

1) Toukoit pa3pbiBa EPBOTO POJIA;
2) TOYKO# pa3pbiBa BTOPOTO pOa;
3) yecTpaHMMO#i TOYKOM pa3pbiBa.

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

OTtBeTHI:

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

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

3) TaHreHc yrjia HaKJOHA KACATEJIbHOI K ocH ). B TOUKE XM NMpUpAalleHNe OPJANHATHI Ka-

caTeJIbHOM Ha [xg; %, + Ax]

u
72. Ecnu dynximun U(x) uV(x) auddepenuupyemsr, To (U - V)'n (E)IBH‘II/ICJ‘I}IIOTC}I COOTBETCT-

BEHHO 110 (popMyJiam:

OTBETHI:
f “ u'v-vru
Hu-v-v -UI/IT,
vi.u-urv
I r - .
QU -v+V'-Un vz
u'.v—veu

DU v+VUn ———
e

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

OTBETHI:
d(t)
e
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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
IPOKONIOTOM okpecTHOCTH Touknx = C,g(x) #0 ulim, - f(x) = 0 lim._ . g(x) =0, 10

OTBETHI:

 f_ Mmf@)
1) lim, - g(x) — limr:g(x}’
2) 1imx_>._rf:::x% = lim {gﬁ)
FG) _ i £160
_)_hmx_}fg(x} ll_lg}gf(x}

75. JlocTaTOuHBIM yca0BUeM Bo3pacTanus ¢pyukuus ¥ = f(x)nala; b) asnsercs
OTBETHI:

1) f'(x) < 0 B mo6oit 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-
s ¥ = f(x)na (a; b)

OTBeTHI:

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) lin"l;r_mfi—x:I =bulim, __(f(x)—kx)=k

78. BeIuMCIUTD Npeen ]]1’1’1 431X +§ .
x—4 X—=

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

79. BeIUHCIUTD npe,uenhm s1n(5x)

x—0 X

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

2

X3 +1 X“+1
80. Beruncnute npezaen ]]1’1’1 ( 3 ] .
X

X—>0

Otsersr: 1)2,2)1,3)3,4)
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PN R WD =

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

Tunosbie 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, MapaMeTPUISCKON (YHKITHA.

Jlorapudmmueckoe nuddepenmpoBanue.

[TpousBoaHas MOKa3aTebHO-CTEIIEHHON (PYHKIINU.

Huddepennnan GyHKmm.

[Ipon3BOHBIE BBHICHIMX MOPSAKOB 3JIEMEHTAPHBIX, CIOKHBIX, APaMETPUUECKUX U HEsB-
HbIX QyHKIMA. Anddepennnanst BRICIINX MTOPSAKOB.

®opmyna Teinopa. Pa3znokeHre HEKOTOPBIX JIeMEeHTapHBIX (PyHKIUI 110 Gopmyne Tei-
jopa.

MOHOTOHHOCTb (YHKIIHHA. DKCTPEMYMBI.

Teopembr depma, Poms, Jlarpanxka.

[TpaBuno Jlonurans.

Hccnenoanve GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOM.

BekropHast pyHKIMS CKaTIpHOTO apryMeHTa.

KpuBr3Ha 1miockoi KpuBoid. DBOIIOTA.

KpuBu3Ha npocTpaHCTBEHHOW KPUBOM.

[TepBooOpa3nas. HeomnpeneneHHbl UHTErpai U €ro cBoiicTBa. Tabmuua MHTErpaaoB. 3a-
MeHa IMepeMEeHHO B HeonpeAeIeHHOM nHTerpaie. Meton BHecenus noa auddepeHman.
HHTerpupoBaHue 10 4acTsm.

HHTerpupoBaHue MPOCTEHIINX APOOCH.

HuTerpupoBanue palioHaIbHBIX APOOSH.

WuTterpupoBanme QyHKIHA, palIOHAIBHO 3aBHCAIIMX OT TPUTOHOMETPHUECKUX ()YHKIIHHA.
HekoTopsie uHTErpasibl TPUTOHOMETPUIECKHUX (YHKITHH.

HuTerpupoBanue ajireOpandyeckux uppaluoHaIbHOCTEH.

O0630p METOI0B HHTETPUPOBAHUSI.

Omnpenenennspiit uaTerpain. ®opmyna Herotona — Jleitoauna.

3aMeHa NEPEMEHHOM B OIIPEIETICHHOM UHTETpalle.

HHTerpupoBaHue 1o 4acTsm.

[TpubnnxeHHOe BBIUMCIIEHUE ONPEIEICHHBIX HHTETPAJIOB.

HecoOcTBeHHbIE HHTETPAIBI.

[Tnomaau rmiockux ¢uryp.

JnvHa nyru KpuBoi.

O6mwem Tena BpameHus. [lnomanb moBepXHOCTH BpaLEHHUS.

MowmeHnTsl. LleHTp TskecTu.

[TpunoxeHus onpeneNeHHbIX HHTErPaJIoB K PeIICHUIO (PU3MUECKUX 3aay.

JIBOMHOM MHTETpai B IPSIMOYTOJIbHBIX KOOPAWHATAX.

3aMeHa IEPEMEHHBIX B JBOMHOM HHTETpalIE.

Brraucnenue miom@anei IIoCKux 00aacTei.

Brruncnenue o6beMoB.

Bbruncnenue niomaau noBepXHOCTH.

[TpunoskeHus JBOMHOIO MHTETpajia K MEXAHHUKE.

TpolHOM MHTErpa B IPSIMOYTOJIbHBIX KOOPJAMHATAX.

[Tepexoxa B TpoitHOM MHTErpajie K HUIMHIPUYECKUM U CPepUIECKUM KOOpIUHATAM.
Brruncnenre 06beMOB € TOMOILBIO TPOWHBIX HHTETPAJIOB.

[TpunoskeHns TPOMHOTO UHTErpaja K MEXaHUKE.

KprBoamHENHbIE HHTETPAIBI.
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46.
47.
48.

®opmyna ['puna.
[IpunoxeHusi KPUBOJMHENMHBIX HHTETPATIOB.
IToBepXHOCTHBIE HHTETPAJIBI.
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Tlpunoowcenue 14

TunoBble 3a1aHUs 1JI KOHTPOJbHO padoThl Ne2
OIIK 1 (ymems, 6nadems), OIIK 2(ymems, 61a0ems)

Bapuanr 1
3amanue 1.
dy

Haiitu npousBoanbie d_ TaHHBIX (QYHKIIHH.
X

a) y=3x’ +5x4—§;
X
6) y =1In/(1-sinX) /(1 +sinX);

B) y = arctg(tg’x);
In X,

r) y =(sinx)"";
o) X+Yy+Xsiny =0.

3amanue 2.
2

Haiitn j—i u 372/ JUist 3a1aHHbIX QyHKIU: a) y = f(X); 0) x = @ (1), y = ¢ (1).
a)y=e“sinx; 6)x=2t—t; y=2t",
3amanue 3.
[Tpumensist popmyny Teitnmopa ¢ ocrarounsiM wieHoM B Gopmyre Jlarpamka k pyaxmun f
(x) = €, BeruncauTh 3HaueHue €’ npu a = 0,83, ¢ Tounocteio 10 0,001.
3ajanue 4.
Haiitu nHanbonbliee 1 HauMeHblee 3HaYeHus: pyHkiuu y = f (X) Ha oTpeske [a; B].

f(x)=81x —x*; [-14].

3amanue 5.
B Ttoukax A u B, paccTosiHue MKy KOTOPBIMH PaBHO a, HAXOJSATCS KCTOYHUKH CBETa, CO-

OTBETCTBEHHO ¢ cwiamu F; u F,. Ha otpe3ke AB HaumeHee ocBelieHHy0 ToOuKy M.

3ameuanue. OCBEIIEHHOCTh TOUYKH UCTOUHUKOM CcBeTa cuiio F oOpaTHO mponopruoHab-
HO KBAJPaTy PACCTOSHUS I ee ucTouHnKa cera: E = kF/r?, k = const.
3ananue 6.

UccnenoBats Metonamu Iud¢epeHIHaTbHOT0 HCUUCICHUS (QYHKIMIO y=f(x)u

UCIIOJIB3YS pe3yibTaThl UCCIEA0BAHUS, TOCTPOUTD I'paduK.
4

2) yzﬁ;@ y=(+x .

3amanue 7.
Haiitu ypaBHeHUs KacaTeNnbHOH, ypaBHEHHE HOPMaIbHOW MIOCKOCTH JIMHUHU T =T (t) B TOU-
Ke tp.

r(t) = (22 =5)i + (> =2t) j —v5-t’k; t, =2.

3ajnanue 8.
Hana ¢pynkuus z = f (x; y). [lokazars, yro:
0z 0z 0%z 0%z 0%z
FIXYZ—— = =0
0x 0y gx2 op? OxOy

y 2 2 2
zzxeK; F=x2*02+2xyaz+y2£.
ox? X0y op?
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3ananue 9.

Hana dynkmus Z = F (x; y) u aBe Touku A (Xo; Vo) ¥ B (X1; y1). Tpebyercs: 1) BHIYUCIHTH
3Ha4YeHHE Z; B TOUKe B; 2) BeIUMCIUTh NpUOIMKEHHOE 3HaUueHne z; GyHKIUHU B Touke B, ncxo-
Il U3 3Ha4Y€HUs Zo QYHKIMU B TOUKE A M 3aMEHUB NpUpalleHne GyHKIUYU IpU Iepexoie oT ToY-
ke A x Touke B nuddepennunanom; 3) oeHUTH B MPOLEHTAX OTHOCUTEIBHYIO MOTPEIIHOCTD, MO-
YUaKoIIYIOCs IPU 3aMeHe NpupaleHus GyHkuuu ee auddepennnanom; 4) COCTaBUTh ypaBHEHHE
KacaTeJbHOM INIOCKOCTH K 1oBepxHocTH 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.

JHana dyuknus z = f (X; y), Touka A (Xo; Yo) ¥ BEKTOP a (a; ap). Haiitm: 1) grad z B TOuke
A; 2) mpou3BOJHYIO B TOUKE A I10 HAIPaBJICHHUIO BEKTOpA a.

z=In 3x*+4y%); A(1;3); a(2;-1).

Bapuanr 2
3amanue 1.

. dy .
Haiitu npousBoaHbie d_ JAHHBIX (PYHKIIHI.
X

a) y:551/x2+x+l;
X

0) y=2"*e™;
B) Y = (arcsin X)/v1—x*;

r) y =(cosX)";

n) Iny = arctg LEJ
y

3aganue 2.
. dy d’y 3
Haiitu i u o JUTst 3a1aHHbIX QyHKIW: a) y = (X); 6) X = @ (1), y = ¢ (1).
X X
a)y=xv1+x*; 6)x=t+Incost;y=t—Insint.
3amanue 3.

[Tpumensist popmyny Teitnopa ¢ octarounsiM uieHoM B Gopmyne Jlarpanxka k pyakiuu £
(x) = €*, BerunciuTh 3Hauenue e’ npu a = 0,13, ¢ Tounoctsio 10 0,001.
3ananue 4.

Haiitu Haubosnbiiee 1 HanMeHblIee 3HaUeHus PyHKIUU y = f (X) Ha oTpe3ke [a; B].

f(x)=3-2x* [-13].

3amanue S.
N3 xpyrnoro OpeBHa, auameTp KOTOporo paBeH d, TpeOyeTcs BbIpe3aTh Oanky, MmpsiMo-

YTOJLHOTO TMOMNEPeYHOro cedeHus. KakoBbl JOKHBI ObITh LIMPUHA U BBICOTA TOTO CEYEHHS,
4yTOOBI OaJTKa OKa3bIBaja HauOOJbIIee COMPOTUBICHUE HA U3THO?

3ameuanue. ConpoTHuBieHHE OaIKU HA U3THO MPOMOPLMOHATIBLHO MPOU3BEICHHUIO ITMPUHBI
X ee MOMEePEeYHOro CeYeHns Ha KBaapat ero BeicoTsr: Q = kxy?, k = const.
3ananue 6.

UccnenoBats Metonamu aud¢epeHIHaTbHOT0 HCUUCICHUS (QYHKIHIO y=f(x)n
UCTIOJIB3YS Pe3yJIbTaThl HCCIEI0BAHNUS, IIOCTPOUTH TpadUK.

3

2) y=—%_.6) y=m(0-x*)

x> -1

3amanmue 7.
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Haiitu ypaBHeHHs KacaTenbHOW, ypaBHEHHE HOPMAIbHOM IJIOCKOCTH JIMHUU T =T (t) B TOU-
Ke tp.

r)y=Q-t)i+V25-t*j+t> *k; t,=4.

3ajanue 8.
Hana ¢pynkuus z = f (x; y). [lokazars, uto:
0z 0z 0°1 0%z 0°1
FIX Y ———— 3 =0
0X 0y ox? gy? OxOy

z=sin(x+ay) F=-—-—-a”—.

3ananue 9.

Hana ¢pynkuus Z = F (x; y) u aBe Touku A (Xo; Vo) ¥ B (X1; y1). Tpebyercs: 1) BBIYUCIHTH
3Ha4YeHHE Z; B TOUKE B; 2) BerUMCIUTh NpUOIMKEHHOE 3HaUeHHe z; GyHKIUHU B Touke B, ncxo-
TSl U3 3HAUEHUs Zo QYHKIMU B TOUKE A U 3aMEHUB NpUpalleHue GyHKIUHU IpU Iepexoie oT ToY-
ke A x Touke B nuddepennnanom; 3) oueHUTh B MPOIEHTAX OTHOCUTEIBHYIO TIOTPEIIHOCTD, T10-
YUaloIIyOCs IpHU 3aMeHe MpupaleHus GyHkuun ee auddeperunanom; 4) COCTaBUTh ypaBHEHHE
KacaTeJbHOM IUNIOCKOCTH K noBepxHocTH Z = F (X; y) B Touke C (Xo; Yo; Zo)-

z=2xy+3y"—5x; A(3;4); B(3,05;3,95).
3ananue 10.

Hana ¢ynkuus z = f (X; y), Touka A (Xo; Yo) 1 BEKTOp a (aj; ap). Haiitu: 1) grad z B Touke
A; 2) npou3BOJIHYIO B TOUKE A 110 HalpaBJICHUIO BEKTOpa a.
z=3x"+2xy";  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) pe3yapTaTsl IpoBepuTh AU depen-
LUPOBAaHUEM.

sin xdx ! (X +3)dx (Vx +1)dx
a) | —; 6) | xarcsin—dx; B) | =———; 1) | —F—.
J-3\/ cos’ X '[ X '[ X'+ X" —2x '[(\/ X + 43X’

3amanue 2.

b
Bbruuciuth npuOaMkeHHOE 3HaYEHHE OIpPEeNIEHHOro MHTerpasa If(x)dx C TOMOILBIO
a
¢dopmynel CumiicoHa, pa3douB oTpe30k UHTerpupoBanus Ha 10 yacreil. Bee BrIuncienus npous-
BOJUTH C OKPYTJIEHUEM JI0 TPETHETO NAECATUYHOIO 3HAKA.

12
I\/x3 + 4dx.
2

3amanme 3.
BreruncnuTh HECOOCTBEHHBIN MHTETPAN WK JOKa3aTh €T0 PACXOAUMOCTb.
.2[ dx
L(x+3)7
3amanue 4.
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Boruucnnte 00beM Tena, 00pa3oBaHHOTO BpalieHHeM BOKpYT ocu OX QUrypsl, OrpaHUYEH-
HOM MOTy3/mHIcoM y = 3+/1—X° , mapa6omnoit x = /1 -y u ockio 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% (" )h.

3ananue 6.

BbuucinTh ¢ TOMOIIBI0 TPOHHOTO MHTErpaia 0ObeM Tena, OrPaHHUYECHHOTO yKa3aHHBIMH
noBepxHocTAMHU. Crenarh 4epTek JaHHOTO TeNa U €ro MPOEKLIUHU Ha INIOCKOCTh X 0.

2=0, 42=)% 2Xx-y=0, x+y=09.

3ajanue 7.

BrluncnuTs KpUBOIMHENHBIA HHTETPAIl

[0 + yydx—(y* = x)dy
B1outb lomanHo# t = ABC, te A (1; 2); B (1; 5); C (3; 5). CnenaTh yepTex.

Bapuanr 2
3ajanue 1.
Haiitu HeonpeneneHHbie nHTErpaibl. B myHkTe a) u 0) pe3ynbTaTsl mpoBepuTh quddepeH-
IIUPOBAHUEM.

(Xx+arctgx)dx_ (x> =3)dx vV X+ 5dx
; 0 In 1 ; .
)I 1+ % )IX X ﬁx jx +5x2+6 J-1+i/x+5

3amanue 2.

Boruncnuth npubinmKeHHOE 3HAYEHHE OMPEeNIEHHOr0 MHTEerpaia If(x)dx C TOMOIIIBIO
a
dbopmyssl CumIicoHa, pa30MB OTpe30K uHTerpupoBanus Ha 10 gacreil. Bece Bbruncienus mpous-
BOJIUTDH C OKPYTJICHUEM JI0 TPETHETO AECATUYHOTO 3HAKA.

11
I\/x3 + 3dx.
1

3amanmue 3.
Brruuciuts HeCOOCTBEHHBINM MHTETPAJT UIIH JI0KAa3aTh €r0 PacXOIUMOCTb.
-3
j dx
* Xlnx
3amanue 4.

Brruuciuts 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHuYeH-
Ot kpuBBIMI y =2 / (1+x°) 1y = X°.
3ajanue 3.

BbruncnuTh ¢ TOMOIIBIO JBOMHOTO MHTETpalia B MOJISIPHBIX KOOPAUHAT TUIOMIA/b (QUTYPHI,
OTPaHUYEHHOU KPUBOH, 3aJaHHOM YpaBHEHHUEM B JIEKApPTOBBIX KoopauHaTax (a > 0).
Xt =d ( xt- 357
3ananue 6.

BbIuuciuTh ¢ HOMOIIBIO TPOHHOTO MHTErpana oObeM Tena, OrPaHMUYEHHOTO yKa3aHHBIMH
MOBEpXHOCTAMHU. Clies1aTh YepTeK JaHHOTO TEJIa U €ro MPOEKINH Ha IIIOCKOCTh X 0.

=0, x2+y2=z, X2+y2=4.

3amanue 7.

Brluncnurs KpUBOIMHENHBIM HHTETPAIl

x
-!.ydx+;dy

82



B10Jb Ayru 1 kpuBoii y = €™ ot Touku A (0; 1) 1o Touku B (-1; €). Cuenars yeprex.
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Tlpunoocenue 15

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

1. Haiiti mpon3BoaHy0 A1t QyHKIMHA € .

Otsetnl: 1) €7%,2) e*,3) —e7*, 4) -¢e”".

2. Haiitu iponssoanyto a1s yaxuun  5x'° + e,

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

3. Haittu npousBoanyto Gpyskiuu 5x* +sin(6X).
Otsertsl : 1) 5X° + cos(6X),2) 20X* + 6.cos(6X) ,3) 20" + cos(6X),4) X* + 6cos(6X).

4. Haittu npousBoanyto GyHKIUE X + cos(3X).
Otsetsr: 1)3X° +sin(6X), 2) 3x> —3sin(3x), 3) 3x* +sin(6x), 4) 4x* + 3sin(3X).

5. Haiitu npousBoaHyto GpyHkiuu cos’(X).
OtBetsl: 1)sin(2X), 2) —sin(2x), 3) —cos(2X), 4) cos(2X).

6. Haiitu npousBoanyro ¢pyHkiuu sin(3X+2).
Otsetsl: 1)3sin(X), 2) 3sin(3X+2), 3) 3cos(3Xx+2),4)-3cos(3X+2).

7. Haiitu npoussoanyto mns gpyaxiuu €™ -(2x* +5)°.
Otsetsl: 1) 6™ -24x°(2x* +5)7, 2) 6% -(2x* +5)° +e - 24X’ (2x* +5)%, 3) e™-24x°(2x* +5) ,
4) ™. (2x* +5) +e™ - 24x°2x* +5) .

8. HaiiTu nmepByto Npou3BOIHYIO OT (YHKIIUU U BHIYMCIUTH €€ 3HAUE€HUE B TOUKE X = 4:
v=v1+42x

Otsert: 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

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

10. Haiitu iepByro MpoU3BOIHYIO OT GYHKIIUU U BBIYHCIUTH €€ 3HaUeHUE B TOUYKE X = 1:
1 1
Y=z T 1+ x*
Otset: 1)-6; 2) -3; 3) -2; 4) -4; 5) -5;

11.  Ecmu pyskuus U=U(X,y) auddepennmpyema B Touke My(xq, Vy), a dyukuus x=¢(t) u
y=1/(t) muddepenmupyema B Touke ty, Toraa pynkuus U=(X,y) nudpdepenupyema B ToUke ty
¥ YaCTHasl MPOU3BOJHAS BBIUUCIISAETCS 1O (popmyie:

.q) 3U_3Vdx audy. ) 9V _dUdx 3Udy, o9V dUdy dUdx
Orser: 1) 3t ax ﬂ¢+a}- atr’ ) dt Bt dt+a}- de’ ) dt dx dr+a}- dt

12. I'paauentom pyukiuu U=f(x,y,z) B Touke My(xy, ¥y, Zp) HazbIBaeTCS

Ortger: 1)gradU=gdx+Z—:dy+%dz;
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au au au
= —t— =+ — =
2) gradU dx i 8y j 8z k'’

au au au
=—cosa+= +— COsY.
3) gradU=_—cos 5 cosff +—— cosy

13.  ®opmyna Herotona-JleliGuuna, ecinu F{x) - mepBooOpazHas s f(X), umeer BHI:

Otger: 1)] f(x)dx = F(a)— F(b); 2) jf(x)dx =F(b)-F(a);

3)  [fodx=F®)+F@); 4 [ fdx=F(b) F@).

14. (DOpMYJ'Ia HHTCIPUPOBAHUA 110 YaCTAM JIA OIIPECACIICHHOIO HHTErpajia UMECT BU/:

b

b b b
Orser: 1) [UdV =UV [ +[VdU ; 2) fudv :%

b
—deU

b b b dU b b b
3) Judv =uv - 4 fudv =uv[ - [vdu .

a

15. Beruucnuts onpeneneHHslid HHTErpal

Oteer: 1) 5; 2)1; 3)4; 4 2; 5)3;
16.  BpluucnuTh ONpeaeseHHbIN HHTErpal
3 2
N .l'_dx
14 J; vE
Otset: 1) 5; 2)1; 3)4; 4)2; 5)3;
17 Beruncnuts onpeneneHHslid HHTErpall
? 4
[2e
1 X
Otset: 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.  BpIUuCIUTH ONPEEIIEHHBIN HHTErpal

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

20. Beruucnuts onpeneneHHslii HHTErpai
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12 . _ 2
EL [\."X"‘ 1) cix

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

21.  BplUHCIUTH ONPEEIECHHBIN HHTErpal
1
—dx
1 VX

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

22. BpruucnuTe onpeneneHHslid HHTErpall
1

I -
18[ V1— 4x-dx
o

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

23.  BpIUMCIMUTH ONpPEEIIEHHBIN HHTErpal

3 [lx41
[
4 o

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

24.  BpIUMCIHUTH ONPECIECHHBIN HHTErpal
1 3@ ,
—-f x - (x*—1)dx
+
Otset: 1) 5; 2) 1; 3)4; 4)2; 5)3;
25. Beruncnurs onpeneneHHsli HHTerpail
g
J- 2sinxcosxdx
0
Oteet: 1)5; 2)1; 3)4; 4)2; 5)3;
26.  BpIUMCINTH ONPEEIECHHBIN HHTErpal
T cosx
[foca
T sin®x
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.

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

28.  Haiftu nnomaap niaockoi (GUrypsl, OrpaHiYeHHON JTMHUSMH
y=4x+1; y=6x+1; x=0; x=2.



Otser: 1)5; 2)1; 3)4; 4)2; 5)3;
29. HecobGcTBennsIil naTerpan [-oro poaa obo3nagaeTcs:

b © 0 b
Ortgert: 1) '[f(x)dx; Z)J f(x)dx; 3) jf(x)dx;4)jdf(x).

30. Beruucinth HeCOOCTBEHHBIM HHTETPAT

1 (= 1

L

T J_x“+2x+2
Otset: 1)5; 2)1; 3)4; 4)2; 5) 3;
31.  BBIUHCTUTH HECOOCTBEHHBIH HHTETPAT

= 1
g- ———-dx
J; (x+ 1)

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

32.  BpluMCINUTH NOBTOPHBIA HHTETpa

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. Brruncinuth NOBTOPHBIN HHTETPa
1 x
e.-f dxf (x+ ) dy
0 0
Otsert: 1) 2;2)5;3) 1;4) 3;5) 4,

34.  BpluucauTh ABOMHON MHTETpAJl MO MPSIMOYTOJIBHOM 00nacTu

[[ves.

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

35.  BpluucauTh ABOMHON MHTETpall MO MPSIMOYTOJIBHOM o0nacTu

E-ﬂ;[xz—l-}rjds,

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

36. BbruncnuTh 1BOMHOM HHTErpal 1o 00J1acTi, OrpaHUYeHHOHN 3aJaHHBIMU KPUBBIMU
12 || as,
D

roeD: v=x%; v=x



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

37.  C moMouplo JBOMHOTO MHTErpaja BBIYMCIUTH IUIOUIAIb (UTYpHl, OTPAaHHYCHHON KpH-
BBIMHU

y=2x; v=—x; x=4
2

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

38. Brraucinuts TpoHOM MHTErpa

1 2=z ¥
2zd=z J ydy f dx
o k-4 V]

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

BI)I‘-II/ICJ'II/ITB Mepexoada K NMOJIAPHBIM KOOpAUHATaAM

ﬂ TEyds

-

D: x*+y* <1; x=0; v=0

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

BI)I‘-II/ICJ'II/ITB MEepexXo s K NOJAPHBIM KOOpAUHATAM

ff 1—+/x2+y%)dS

-

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

41.  BpraucauTsb, nepexois K NOJSPHBIM KOOpJAUHATAM, HHTETpaJl 10 00J1acTH, OTpaHUYEHHON
3a/1aHHBIMHA KPUBBIMU

4
ﬂlds
T— 2 -

D: x24+y* —2y=0; y=0; y=x

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

42. Brraucnuts uaTErpan

2 [G-yas,

rae | — orpesok npsmoii ot A(0, 0) 10 B(4,3)
OtBer: 1)2;2)5;3)1;4) 3;5) 4,

88



AW N —

Tlpunooscenue 16

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

Juddepennnanbapie ypaBHEHHS IEPBOTO MOPSIKA.

HNHTerpupoBaHre HEKOTOPHIX TUIIOB AU PepeHINATBHBIX YPaBHEHNUH IIEPBOTO MOPSIIKA.
Juddepennnanbapie ypaBHEHHS BBICIINX TOPSIIKOB.

JIuneitnpie muddepeHnraIbable YpaBHEHUS! BTOPOTO MOPS/IKA C TIOCTOSIHHBIME K03 du-
[IUCHTaMHU.

Jluneitnsie quddepeHmranbapie ypaBHEHHS N — IO MOPSIKA ¢ TOCTOSHHBIMU KO3 GuIm-
EHTaMH.

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, 6n1adems), OIIK 2(ymems, 61a0ems)

Bapuanr 1

3amanue 1
Haiitu obmiee pemenue nuddepeHmaibHOro ypaBHEeHUS:

y'cosx=(y+1)sinX.
3ajanue 2
Haiitu pemenwne 3anaun Komu muddepenimanbHOro ypaBHEHUS TIEPBOTO TOPSIKA

y' = —x240x y(—l):E

X+2 2
3aganue 3
Haiitu obmiee pemenue nuddepeHmanbHOro ypaBHEHUS:
(1+Yy)y"=5(y")" =0.
3ajanue 4
Haiitu 4acTHOE pelieHue b hepeHIaTbEHOTO ypaBHEHUS

y"—5y"+6y=(12Xx—-7)e™, ynoenersopsomee HauambHbiM ycmoBuam:  Y(0) =0,

y'(0)=0.
3ajanue 5
Pemmmte mudepennmanbaoe ypaBHEHHE METOIOM BapHaluy IPOU3BOIBHOMN MMOCTOSHHON
2
y" + 7z_2y — :
Sm 7zzX
3aganue 6

Jlana cucrema JIMHEHHBIX AU PEPEHINATBHBIX YPABHEHUN ¢ TOCTOSSHHBIMU KO3 dUIU-
EHTaMU:

dx
2 =3x-2
dt y
dy
— =2X+38
dt y

Tpebyercs: 1) HaliTu o0Iee pelIeHre CUCTEMBI ¢ TIOMOIIBIO XapaKTePUCTHUECKOIO YpaBHEHUS;
2) 3anmcath JaHHYIO CUCTEMY U €€ pelleHre B MaTpU4HOM (opme.

3aganue 7
Kpusas npoxoaut uepes Touky A(2;—1) u obmanaer TeM CBOWCTBOM, YTO YIJIOBOM KO-

3 PUIMEHT KacaTeabHOH B 11000 ee Touke NMPONOpIHMOHAIEH KBAJpaTy OpJAMHATHI TOUYKH Kaca-
HUA ¢ K0d(durmenTom nponopiuonansHoctd K = 3. HaiiTu ypaBHeHue KpUBOii.

Bapuanr 2

3aganue 1
Haiitu obmiee pemenne nuddepeHmanbHOro ypaBHEHUS

Xy'—y =X +y’.
3ajanue 2
Haiitu pemenue 3anaun Ko nuddepennumanbHOro ypaBHEHUS IEPBOTO MOPSAIKa
ye X =x-1 y(1)=e
3ajnanue 3
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Haiitu oOmiee pemenne nuddepeHInanibHOro ypaBHEHUS:
Xy"+2y =x’.
3ananue 4
Haiitu yactHoe pemenue nuddepenuuansuoro ypasuenus Y —4y' +13y =26X+5,

ynosnersopstioee HauanbaeM yenosusim: Y(0) =1, y'(0) =0.

3amanue 5
Pemuth muddepeHnmaibHoe ypaBHEHHE METOIOM BapHaIH MPOU3BOJILHOM TOCTOSTHHON
" 1 1
Y+ y=—
4 % Ccos—
T
3ajmanue 6

Jlana cucrema JMHEHHBIX AU PEpEeHINATbHBIX YPABHEHUN C MOCTOSTHHBIMU KO3 dUIU-
E€HTaMU:

dx
— =—4Xx-6
dt y
dy
2 _ _4x-2
dt y

Tpebyercs: 1) HaiiTu o0Iee pemeHre CUCTEMBI ¢ TIOMOUIBIO XapaKTEPUCTHYECKOTO YPaBHEHUS;
2) 3anmcarh JaHHYIO CUCTEMY U €€ pelleHre B MaTpU4HOM (opme.

3ajnanue 7
Kpusas npoxoaut uepes 1ouky A(l;2) u ob6nanaer Tem CBOWCTBOM, YTO NPOU3BENECHHE

yrioBoro ko3 duuuenTa kacaTebHON B J1I000H ee Touke Ha CyMMY KOOPJIMHAT TOUKU KacaHUs
PaBHO yIBOCHHOW OpJMHATE 3TOW TOYKK. HaliTn ypaBHEHUE KPUBOM.
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Tlpunoowcenue 18

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

1. Jnbdepennuansusie ypasrerns F(x,y,y,y",....y"™)=0 Ha3sbBaetcs:
OtBer: 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 IPOU3BOJAHBIMH N-0T'0 MOPSJIKA.

2. OpnopoaHoe auddepeHnnanbHoe ypaBHeHue [-ro mopsaka pemaeTcs myTeM MOCTaHOB-

KH:
x

Omper: Ny =U-V;2)y=U - x; 3)}r=g; Hhy==3.
3. HuddepenunanbHoe ypaBHeHue [-ro mopsaka Ha3bIBAETCs IMHEHHBIM, €CIIH
OtBer: 1)oHO UMeeT BUJ % = f(x;¥v), rae f(x, v)- pyHKuHMs HyJI€BOTO U3MEPEHHS;

2) ono umeet Bua M(x, v)dx + N(x,yv)dy = 0, rne M(x, y)u N(x,v) — dynkuus ox-
HOTO U3MEPEHUS;

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

4. VpasHenue bepHysm uMeer BU:
Ortset: 1 % +P(x)-yv=Q(x)-y";

2) Z4+pP(x) = Qx)-y™

HZ+P(x)x=0Q(x)

3. JInneliHOE ypaBHEHHUE IIEPBOIO MOPSAKA PEIIAETCA IIyTEM ITOJACTAHOBKU:
u X

Omger: Ny =x-U; 2)y=-;3)y=,4AQp=U-V,

6. VYpaBHeHue bepHymm pemaercs myreM MoACTaHOBKHU:

Otser: )y =x-U;2) y=2; Jyv=U-V; 4)},:%‘

I:.-"’

7. Yrobsl mudpdepenuuansaoe ypasuenue M (x, v)dx + N(x,y)dy = 0 npencrasnsno co-
00l ypaBHEHHE B NOJHBIX JU(QepeHnnanax, Hy>KHo, 4T0ObI ObLIIO BBITIOJIHEHO YCIOBUE:

M _ an aM _ 8N | 8M 8N 8*m 8N
Omer: D) e o Doy "o Vow a0 Vo a3
8. Juddepenumansroe ypasaenne ¥ + a,y = +a,y* P+ | +a_y = f(x) HasbiBaet-

cs
OtBeT: 1) THHEHHBIM HEOTHOPOAHLIM
2) OMHOPOAHBIM N-TO TMOPSIKA;
3)HeTMHEWHBIM HEOTHOPOIHBIM N-TO TIOPSIIKA;
4)MUHENHBIM OJTHOPOJIHBIM N-TO TOPSAKA.
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0. JuddepennnanbHoe ypaBHECHHE y 4 al}r':”_lj'-l-.. .+a,y + a,yv = 0 »HaseiBaeTcs
OtBer: 1) TMHEWHBIM HEOTHOPOIHBIM;

2) OAHOPOAHBIM N-TO TOPSJIKA;
4) HEJIMHENHBIM HEOJHOPOIHBIM N-T'0 MOPAJIKA;

4) JMHeHHbIM 0THOPOJHBIM N-T0 MOPSAKA.
10.  Ecuum nuddepennunanbHoe ypaBHeHue ¥ + a,V + a,v = 0 UMeeT ABa YaCTHBIX pelle-
HUS Vy U ¥y, TO

Orser: 1) ¥y + ¥, 6ydem,Cyv; + C,¥, He OyIer pelicHueM,;
Dy, +y,ul,y, +Cy¥, OYIVT pellieHUsIMHU;
3) Cyyy + ¥, Oyzer, a ¥y + ¥, He OyeT penieHusaMu

4) vy +¥; u Cyyy + C3¥; MOTYT OBITh, @ MOTYT U HE OBITh PEIIICHHUSIMH.

11.  Ecmm ¥y + ¥, - ABa TMHEHHO HE3aBUCUMBIX perieHus auddepeHnnanbHoro ypaBHeHHS
¥ +a,;¥v +a,y =0, To oluiee peuieHrne 3Toro ypaBHeHust Oyaer

Orser: 1) €, ¥, + Ca¥a; 2) vy +¥5; 3) Cl}rifﬂqvq; 4) e¥s¥ + C,e¥e*

12.  OmHOpOAHOE JIMHEWHOE YPABHEHHE C TIOCTOSTHHBIMU KO3 PUITUCHTAMH

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

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

3)y’+ak+a,=0; 4k’+ak+a,=0,

13.  XapakrepucTuueckoe ypaBHeHHe Au(depeHmanbHoro ypapaenus Y +a,y +a,y =0

UMEET JIBa Pa3IMUHBIX JCHCTBUTENbHBIX KOPHs K| 1 ky. Torma obiiee perieHre 3Toro ypaBHeHHsI
Oynert:

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

14.  XapakTepucTudeckoe ypaBHeHHe Au(depeHnuansHoro ypapaenus y" +a,y +a,y =0

MMeeT KoMIuleKkcHble KopHu K, =a +if u K, =a —if. Toraa obiee penrenne auddepeHim-
aITbHOTO YpaBHEHHUsI Oy/IeT:
Orset: 1)e”(C, cosax+C, sinax); 2)C, cos X +C,sinax;

_3)e*(C, cos x+C,sinpx); 4)C,e* +C,e”.

15.  Xapakrepuctuueckoe ypaBHeHHE U HepeHIINaTbHOTO YpaBHEHUS

y"+a,y +a,y =0umeer na onunakosbix ki_k,. Torya obmee perenue audhepeHImatbHOro
ypaBHEHUs OyaeT:

Orset: 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. XapakTepuCTUUECKOE YPABHEHHE HEOHOPOHOIO TMHEHHOTO ypaBHeE-

Hua y" +a,y +a,y =P, (X)-e™umeer kopau k; 1 k, He paBHBIE a. YKaKUTE, KAKOE 3TO Pelle-

HUE:
Otgert: 1) oOmiee; 2)uacTHoe.
17. XapakTepuCTUIECKOE YPAaBHEHHE HEOJHOPOIHOIO TUHEHHOTO ypaBHeE-

Hua y" +a,y +a,y =P, (X)-e™umeer kopau k; u k, He paBHbIE a. YKakKUTe, BUJ] €T0 PELICHHUSL:
Omser: 1)Q (¥e™:.2)Qu(X)(Ce +C,e); 3)Q (0)-X" e, 20;
4) Qm (X)eax (Cleklx + Czekzx)

18. XapakTepuCTUUECKOE YPaBHEHUE HEOAHOPOHOIO JIMHEHHOTO YpaBHEHUS
y"+a,y +a,y =P, (X)-e*umeer kopnu k; u k;. Uncio a paBHO X0Ts Ol OJHOMY KOPHIO Xa-

PAKTCPUCTHUICCKOI'O YPAaBHCHHUA. yKa)KI/ITe, KaKO€ 5TO pCHICHUC!

Ortger: 1) obmiee; 2) yacTHoe.

19.  XapakTepucTHYECKOE YPaBHEHUE HEOIHOPOIHOTO JUHEHHOTO ypaBHe-
mua Y +a,y +a,y =P, (X)-e*umeer kopuu k; n k;. Unciio a paBHO XOTs ObI OTHOMY KOPHIO

XapaKTCPUCTUICCKOI'0 YPABHCHU. YKa)KI/ITC, BHA €TI0 PCIICHUA:
Otser: 1)Q,, (¥e™; 2)Q, (N(C,e" +C,e""); 3Q, (X X" -6} 4)Q, (Xe™(C,e" +C,e"").

dyl ) )
— = f1(x,1,)2, ....1)

20. Cucrema iy Ha3bIBAETCS
= fn(x,1,32,....,3m)

dx
OtBert: 1) kanonnueckou [-oro nmopsiaxa;
2) HOpManbHOM [-oro mopsiaka;
3) HOPMAJILHOW N-0r0 MOPS/AKA;
4)KaHOHUYECKOU N-0ro MOPsIKA.
21.  HopmanbHas cuctema N ypaBHEHUI MOXET ObITh CBEJEHA:

Otgert: 1) k quddepeHnnanT HOMy YpaBHEHHUIO JIFOOOTO MOPSAKA;
2) x nuddepeHnaIbEHOMY YPaBHEHUIO C TOCTOSIHHBIMU KO3 PHULIEHTaMU;
3) inddepeHNAIBLHOMY YPABHEHHIO N -0r0 NOPSIAKA.
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25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

Tlpunoowcenue 19

Tunosbie 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.

. UnTerpupoBanue auddepeHunanbHbIX YpaBHEHUN € TOMOIIBIO CTEIIEHHBIX PSIIOB.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TpuoskeHUsT CTETICHHBIX PSAIOB K MPUOINKCHHBIM BEIYUCIICHHSIM.
Psiibl ¢ KOMIIJIEKCHBIMU YJIEHAMH.

Psaner @Oypee.

WNurerpan Oypse.

Ckangpnoe nosie. [Ipon3Boanast o HanpaBJIeHHUIO.

I'pagueHT ckaIpHOTO MOJIA.

BekropHoe nosne. IToTok BEKTOPHOTO MOJIs Ye€PE3 MOBEPXHOCTD.
[ToanpocTpaHcTBa.

DneMEeHTHl KOMOMHATOPUKH: IEPECTAHOBKH, Pa3MEIICHHUS, COUCTaHHUSI.
Knaccuueckoe ompeneneHne BEpOSITHOCTH, CIy4YailHble COOBITUS, dJIEMEHTApHBIE UCXO-
JIbl, CBOMCTBA KJIaCCUYECKOIN BEPOATHOCTH.

. CoBMecTHBIC M1 HECOBMECTHBIE COOBITHS. TeopeMa CIIoKeHHS BEPOSTHOCTEM.
22.
23.
24.

3aBUCUMBIE 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 beprym.

Crnyyaiinbple BETMYUHBI: OIpeiesieHne, (PYHKIMS pacripe/ieleHus ClydyailHON BeIMYUHBI U
€€ CBOMCTBA, HE3aBUCUMBIE CITYYAHbIC BEIMYUHBI.

OmnpeneneHnst YUCIOBBIX XapAaKTEPUCTUK JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX Be-
JUYMH: MAaTeMAaTHYECKOE OXUIAHWE, JUCIEPCHs, MOJA, MEIHWAHA, LICHTPAJIbHbIC U Ha-
YaJIbHbIE MOMEHTHI.

CBolicTBa MareMaTU4YeCKOT0 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
IUIOTHOCTHU pactpeneneHus. Moaa, meauana. HauanbHele U IEHTpaIbHbIE MOMEHTHI.
[TonsiTre 0 3aKkOHE OOJBIINX YHCET.

OCHOBHBIE TIOHATHSI MaTEMAaTUYECKOI CTAaTUCTUKU: T€HEpalbHas COBOKYITHOCTb, BBIOOD-
Ka, BBIOOpOYHbIE XapaKTepucTuku. MeTo el oTOopa.

CraTucTH4ecKue OLIEHKM M MX CBOMCTBA: HECMEIIEHHOCTh, 3()()EKTUBHOCTh M COCTOS-
TEJIbHOCT.
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35. IlpeacraBnenue craTuCTU4YECKUX JaHHbIX. [Tonnron yacror. ['ucrorpamma.
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Tlpunoowcenue 20

TunoBble 3a1aHUs 1JI KOHTPOJLHOM padoThl NeS
OIIK 1 (ymems, 6nadems), OIIK 2(ymems, 61a0ems)

Bapmuanr 1

3aganue 1
Haiiti oOmumii 4iieH psia:

I 1 1 1
+—+

HccnegoBaTh CXOAUMOCTD YHCIOBOTO paaa:
2

2N
= (3N)!
3amanue 3
Uccnenosarhb 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
2 o X
S3".(n+2)
3ajanue 5
1
_[sin x*dx
BbruncnuTh onpenesneHHblil nuaTerpan o ¢ TouHocTbio 110 0,001, pa3noxus mo-

JIBIHTETpaibHY0 (QYHKIMIO B CTENIEHHON PSi/I U 3aTe€M MPOMHTETPUPOBAB €0 MOUICHHO.
3amanue 6
Haiiti Tpu mepBBIX, OTJIMYHBIX OT HYJS YI€HA Pa3lOkKEeHHs B CTEICHHOW Psj pelIeHUs

y' =sin Xx+0,5y’

y=y(X) mudpepeHIMaTbHOTO YPaBHEHUS , YIOBJIETBOPSIOLIETO Ha4ajb-

HOMY YCJIOBHIO y(0) = 1.

3ananue 7
Paznoxuts pyHKIMIO FO)=x~1 B psig Dypbe Ha MHTEpBATE (LD )
Bapuanr 2

3aganue 1
Haiitu o6mmii unen psina:

3 4 5 6 7

-+ —+—+—+
4 9 16 25 36
3amanue 2

HccnenoBaTh CXOAUMOCTH YHCITIOBOTO Psifia:
i 1

S (n+1)In(n+1)

3amanue 3
HccnenoBaTh cX0IUMOCTh 3HAKOTIEPEMEHHOTO Psijia:
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0 (_l)n
nZZ:I 2n—1

3amanne 4
Haiitu unTepBas CX0AUMOCTH CTEIEHHOIO PsJa U UCCIEA0BATh CXOJUMOCTh Ha KOHIIAX

HHTEpBaAJIa CXOAUMOCTHU:

B AN

O,SSin X2
=+
Brruucinutes onpeneneHHbld UHTErpasn o X ¢ touHocthio 10 0,001, paznoxus
MOJIBIHTETPANLHYIO (PYHKIIMIO B CTETICHHOU PsIJT M 3aT€M IMTPOUHTETPUPOBAB €ro TOYWICHHO.
3ananue 6
Haiitu Tpu nepBbIX, OTIMYHBIX OT HYJSl 4Yi€Ha Pa3joKEeHUsI B CTEIICHHOW PsiJ PEIICHUS

Yy =X+Xx+y’

dx

y =YX muddepeHIaTbHOTO ypaBHEHUS , YAOBJICTBOPSAIOIICTO HAYaIbHO-

MY YCJIOBHIO y(O) =3 .
3amanmne 7
f(x)=x* (—7;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 mapa. Kakopa Be-

POSITHOCTB TOT'O, UTO U3 HUX 2 11apa OyayT Oesnble U | yepHBbIil.

3ajanue 2
B maptuu u3 1000 n3nenuit umerores 10 nedexrupix. HaliT BeposTHOCTH TOTO, UTO cpe-

i 50 u3genuit, B3ATHIX HayJady U3 3TOH MapTUHU, POBHO TPU OKaXyTCs Ae(PEKTHBIMH.
3amanne 3
JluckpetHas ciydaifHasi BelTUYHHA X wmoxer IPMHMMATh TOJBKO JBAa 3HA4YeHMsA: X, M

X,, npudeM X, < X,. MI3BeCTHBI BEPOATHOCTL [J, = 0,8 BO3MOXHOTrO 3HAUECHUS X,, MaTeMarTu-

ueckoe oxunanne M (X) =3,2 u nucnepeus D(X) = 0,16 . Haiitu 3akon pacnipenenenus 3Toi
CIIy4ailHON BEJINYMHBI.
3ananue 4
0,x<0
2
. . X
CrnyuaiiHas BelvuMHa x 3a1aHa QpyHkumeid pacnpenenenus F(X)=4—, 0<X <2,

I, x>2

Halitn nioTHOCTE paclpenesieHusl BEpOSATHOCTEN, MATEMATHYECKOE OXHIAHUE M JUCIEPCHIO
CIIy4allHOM BEJIMYHHBI.

3aganue 5
3BecTHBI MaTeMaTHYeCcKoe Okuaanue & =4 u cpeaHee KBaJpaTHUECKOE OTKIOHEHHUE

o=5 HOPMAaJIbHO PAacCHpeeICHHON CIy4YalHOW BeJNWYMHBI X. HaliTH BEpOATHOCTH IMOINAJTAHUS
3TOM Bennumubl B uaTepBan (2;11).
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3ajmanue 6
0,8 0,2

09 0,1

mus 1 (1 =1,2)8 cocrosume | (J =1,2) 3a opun war. Haiitn marpuuy P, nepexoma u3 co-

3anana 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 pacrpesielieHus ¢ HaaexkHocThio 0,95, 3Has BeIOOpouHyo cpeano X = 75,11, o6bem BHI-
oopku N =144 u cpennee kBagpaTHyeckoe oTKIOHEHHE O = 12 .

3ajmanue 8
Jlana TabnuIa pacnpeieieHust BEPOATHOCTEN IBYMEPHO# ciydaiinoi Benmuuunsl (&,77) :
E\n -1 0 1
0 0,1 0,2 0,3
1 0,2 0,2 0

Haittu M (&), M(17), M (c77), D(), D(p), 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

JIncKpeTHas CilydaiiHas BelnuunHa X MOXET MPUHAMATH TOJBKO /BA 3HAYEHWS: X, M

X,, npuuem X, < X,. M3BecTHBI BEPOATHOCTL [), = 0,6 BO3MOKHOIO 3HAYEHHMS X,, MaTeMaTu-

ueckoe oxumanne M (X)=3,4 u gucnepcua D(X)=0,25. Haiitu 3akoH pacnpenenenus

ATOM CIy4aillHOW BEJTUYUHBI.

3ananue 4
Crnyuaiinas BEJIMYMHA X 3aJlaHa ¢byHKIMEH pacnpezeneHus
VA
0, x<——
2
T . .
F(X)=<cosX, —— < X <0. HaiiTu mIoTHOCTb pacrpeeleHns BEPOATHOCTEMN, MaTeMaTH-
I, x>0

YECKOE OKUJIAaHUE U JUCIIEPCUIO CIIy4YalHON BEIUYHHBI.
3amanue 5

3BeCTHBI MaTEMAaTHYECKOE OXKHUIaHHE A =3 M CpejlHee KBAJAPATHYECKOE OTKIOHEHHUE
O = 2 HOPMAaJbHO pacHpeNeNeHHON CIIy9aifiHON BennuuHbl X. HaliTu BEpOATHOCTH TONaaHus
1ol Benmuunbl B unTepan (3;10).

3ajmanue 6
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3ajana Marpuua

1

(09 o0l
02 08

must 1 (1=1,2)8 cocrosnue j (J =1,2) 3a onun war. Haiitn marpuiry

CTOSIHUS | B COCTOSIHHE | 3a JIBa IIara.

3amanne 7

2

] BEPOATHOCTEMN mepexoaa uenu MapkoBa U3 cOCTOs-

P, mepexoma us co-

Haittu noBeputenbHbIi MHTEPBAN ISl OUEHKM MAaTEMAaTUYECKOTO OKHUIAHUS HOPMAJIBHO-

ro pacrpezenenus ¢ HaaexuocTeio 0,95, 3Has BeIOOpounyro cpeantoo X = 75,10, 06bem BbI-

oopku N =169 u cpennee kBagparuueckoe oTKIOHEHne O =13 .

3amanme 8

Jlana Tabmuia pacrpeeleHus BEPOITHOCTEN IBYMEPHOH ciiyqaiinoi Bemuuunst (&,77):

Haiitu M(S), M (77), M (&77), D(S), D(17), D(S77) -

E\n 1 0 1
0 03 0,2 0,2
1 0,2 0,1 0.2
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