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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1|Llenbro U3y4eHUs AUCLMIUIMHBI «MaTeMaTrKa» sSIBseTCs TI0TOTOBKA CTYZEHTOB 110 MaTeMaTHKe - 6a3bl /7l OCBOEHHUS psifia
00II[eHayYHBIX AUCIUTUTMH U JUCHUTUTAH TTPO(deCcCHOHaIBHON HanpaB/IeHHOCTH, CTOCOOCTBYIOLIMX TOTOBHOCTH BBIMTYCKHHUKA K
Me>KIMCLIMTIMHAPHOM SKCIIepUMeHTalbHO-UCC/Ie/|0BaTebCKOMN J1esiTeIbHOCTH, U (POPMHPOBaHNe MaTeMaTH4eCKoi Ky/IbTyphbl
OyIy1Lero CrernyammcTa.

2. MECTO JUCLIUIUIVHBI (MO/JYJISI) B CTPYKTYPE OBPA30BATE/ILHOM ITPOT PAMMBI

Liukn (pa3zen) OIT: [61.0.12

3. KOMIIETEHII OBYYAROIIIEI' OCH, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIUIIIMHBI (MO1YJIA)

OIIK-1 CriocobeH pelaTh HHXeHepHbIe 3a/jaui B IPoheCCHOHATLHOMN [IesITeTbHOCTH C UCTI0/Ib30BaHUEM METO/[0B eCTeCTBEHHBIX HayK,
MaTeMaTU4YeCcKOro aHa/lu3a U MOJe/IMPOBaHuUs

OIIK-1.1 ITpuMeHsIeT MeTO/IbI BICILIEH MaTeMaTHKH JJIs peLleHus 3aiau MpodeCcCHOHAIBHOMN JesTebHOCTA

B pe3sy/ibTaTe 0CBOEHHS JUCIUILTAHBI (MO/Y/Is1) 00y UYArOIMICS J0/DKEeH

3.1|3narhb:

3.1.1|oCHOBHBIE MOHATHS ¥ METO/IbI MATEMATHUECKOTO aHa/IN3a, aHATUTUIEeCKON reOMeTPUM U JIMHEHHOH anreOpshl,
IuddepeHIMaNbHOT0 M MHTErPabHOTO UCUMC/IEHHS],

3.1.2|-0CHOBBI TEOPUU BEPOSITHOCTEH, MaTeMaTUYeCKOM CTaTUCTUKHU.

3.2|YmeTh:

3.2.1|-1cro/sib30BaTh OCHOBHBIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JUCLIWUIIJINH B HpOCIJECCHOHaHbHOﬁ AeATe/IbHOCTH,

3.2.2 -I[IPUMEHATH MaTeMAaTUUYE€CKE METO/AbI /1 DEIIEHWs ITPAKTUUECKUX 3a/ay;

3.3|Bnapetsn:

3.3.1 -MeTOJaMH MaTeMaThu4yeCKoro OornvcaHus Cl)I/IBI/I‘{ECKI/IX SB/IEHUN U TpoLeccos,

3.3.2 -alirapaTomM MaTeMaTU4eCKOro aHaji3a, TeOprun BEpOHTHOCTef/’I 1 MaTeMaTUYeCKOU CTAaTUCTUKU.

4. CTPYKTYPA 1 COAEP)KAHME JUCITATI/IMHBI (MO/LY J1sT)

Kopg HanmeHoBaHue pa3fe/oB U TeM /BUJ 3aHATHA/ Cemectp / | Yacos | Ilpumeuanue
3aHATHA Kypc

Pa3zpgen 1. Jlunelinas anredpa

1.1 Pemenne CJTY metoznom I'aycca, metomom JKopaana-I'aycca. /Cp/ 1 9

1.2 OnemeHTapHbBIe Tpeobpa3oBanus MaTpuL]. Panr MaTpuiiel. Teopema KpoHekepa- 1 9
Karneniu Matpuunbiii metoz petterust CJIY. /Cp/

1.3 OrnpefienUTeNM U X CBOMCTBA, BLIUKC/IEHUE OTpefienuTesieit 2-ro; 3-To; ..., N-0ro 1 4
nopsiikoB.Metog, Kpamepa. Matpuiipl 1 onepaniiy HaJi HUMH. Y MHOKEHHe MaTpHL.
Ob6parHast Mmarpuna. /IIp/

1.4 Beegenue. ITpeamer MaTeMaTrKi. OCHOBHBIE anreOpanueckue CTPYKTYPEL. JInHelHas 1 2
anre6pa. OnpezievTeny BTOPOro U TpeThero nopsiakos. OCHOBHBIE CBOMCTBA
ompejienTeNnel, MUHOP | anrebpandeckoe fornosHeHue [ToHsTHE 06 OrpesienTesie
N-0ro MOpSsi/IKa U ero BeiuucaeHre. Matpuipl. VIx Bugpl. Anrebpa marpur. ObpatHast
Matpuua. Teopema CyIeCTBOBaHHMS U eJMHCTBEHHOCTH 00paTHOM MaTpuLbl. /JIek/

Pa3zjgen 2. BekropHas anreépa

2.1 BexTopsl. JIuHeliHble onepalidy Haj, BeKTOpaMy, UX CBOWCTBa. basuc B mpocTpaHCTBe, 1 2
OpTBI, leKapToBa ChcTeMa KoopauHat. Hanpasnstomuye kocunycsl. CKalsipHOe
Tpou3Be/ieHre, ero CBOMCTBa, MpuiokeHust. /Jlex/

2.2 Bekropsl. JInHeliHbIe oriepalivi HaZ, BeKTopamu. CKasisipHOe MpOoU3Be/ieHHe BEKTOPOB 1 2
BekTopHOe 1 CMelllaHHOe TIPOM3Be/ieHHsT BEKTOPOB, 6a3nc. /IIp/

2.3 BekropHoe ripousBezienue. Ero cBoiicTBa. 'eomeTpruecKuii 1 MexaHHU4eCKU CMBICTT 1 9
BEKTODHOTO ITPOU3BeZleHHs1. Y C/IOBHe KOJUIMHeapHOCTH BeKTOPOB. CMellaHHOe
TIpou3BefieHue, ero cBoucTea. /Cp/

Pa3pen 3. AHanuTH4ecKas reoMeTpust




3.1

HopmasbHoe ypaBHeHHe TIOCKOCTH B BEKTOPHOH 1 KOOPAUHATHOM dopmax. Obiiee
ypaBHeHUe IIJIOCKOCTH. Y paBHEeHHe [I0CKOCTH, IPOXO/slliel uepe3 TpY TOUKU.
YcnoBus MapasieTbHOCTH U TIepPIIeHIUKY/ISIPHOCTH TVIOCKOCTeH. Y paBHeHYe JTMHUN
Ha rockocTH. ITpocreiiiive 3a/jaunl aHanMTU4YeCKOW reoMeTpun. BekTopHoe,
KaHOHMYeCKHe U NapaMeTpUUecKye ypaBHeHUs MpsiMoi. [TepeceueHue npsiMoii u
TIJIOCKOCTH. PacCTOsiHUE OT TOUKH 0 MI0CKOCTH. I1apasielbHOCTh U
TepreHAVKY/ISIPHOCTb MIPSIMBIX, TIPSIMOM U TIOCKOCTU.  /JIek/

3.2

YpaBHeHue 11ockoctu [IpsiMas B mpocTpaHCTBe U Ha miockoctu  /I1p/

3.3

JIMHUY BTOPOTO TOPSsiJKa: OKPY)KHOCTB, 3JUIMIIC, rurnepbosia, mapabosa.
[puBeZieHNEe K KAHOHUUECKOMY BHly KPUBBIX BTOPOTO TOpsiika. [ToBepXHOCTH
BTOPOT'O MOPSIZIKA.

/Cp/

3.4

[NonsipHble KOOPAWHATHI TOUKU. Y paBHEHUs JIMHUM B MOJSPHBIX KOOPUHATAX.
IMTapameTpuyecKkuii criocob 3ajaHus KpUBBIX. HEKOTOPEIe 3aMeuaTe/TbHbIe
kpusble. /Cp/

Pa3pen 4. KomniekcHbie uncia

4.1

Asrebpanyeckue oreparjyiy HaJj KOMIUIEKCHBIMY UHC/IaMU. 3allich KOMITIEKCHBIX
yrcesn B anrebpandyeckol, TPUrOHOMETPUYECKOH U MoKa3artebHoU Gopme. /Cp/

14

Pa3pen 5. BBeeHne B MaTeMaTHYeCKHH aHA/IH3.

5.1

[MonsTre byHKLMHY, ipefen GYHKLUN U N0Ce/j0BaTeTbHOCTH. OCHOBHBIE TEOPEMBI O
Tipe/iesiax, 3aMevaTesbHbIe ITpefiesibl. BeckoHeuHo Mastble 1 6eCKOHEUHO OoJIbIe
BeJIMUMHBI, 5KBHBa/leHTHbIE Be/TMUMHbIL. HelpepbIBHOCTb YHKLMU B TOUKe,
HeIpepbIBHOCTb 3/1eMeHTapHbIX (yHKIMH. CBOMCTBaA (PyHKIMM, HelIpepbIBHBIX Ha
orpe3ke. TOuKH paspbiBa U UX Kaaccudurkaiust. YucaeHHOe pellleHHe HeTMHeHHBIX
ypaBHeHuH. /JIek/

5.2

Brruncnenve npefienos ¢yHKui. [TepBblil 1 BTOPOM 3aMeuaresIbHbIe NpeJe/bl U UX
cnefcTBysl. PackpeiTre HeorpefiesieHHOCTell. CpaBHeHHe 6eCKOHEYHO MaslbIX
¢dhyHKUMH, UcceioBaHre QyHKIMNA Ha HeTIPepLIBHOCTD. PertieHue 3aau
npodeccHOHANIBLHON HalpaB/IeHHOCTU. PellleHye 3asau npodeccroHaIbHOU
HaripaBJieHHOCTH. /I1p/

5.3

KonrposbHast paboTa o Teme "JIuHeliHas anrebpa v aHaTUTHUECKast TeoMeTpusT”
/Cp/

8,6

Pazpen 6. uddepenuanbHoe ucuncienne GyHKIUNA 0JHOH nepeMeHHOU
(@O1).

6.1

OrnpefeneHne IPOU3BOAHON, OCHOBHBIE IpaBu/a AU epeHPOBaHYSL.
TIpou3sBo/iHast CIOXKHOM U 06paTHOM QyHKIUK. ITpor3BOHAs TapaMeTPUUECKOU U
HesiBHOH QyHKIuH. [Juddepennuan. [TpubmkeHHble BLIMHUCTEHUS TIPY OMOILH
muddepenuuana. 'eomerpuueckuil ¥ GpU3MUecKUd CMbICI IPOU3BOHOMN. Y paBHEHUs
KacaTesibHOM 1 HopMaiu. CeolicTBa ArddepeHippyeMbix GyHKIuM. Teopemsl Poss,
Jlarpamxa, Kommn. ITpasusio Jlonurans /s BEIUMC/IeHNs IpefienioB. /JIek/

6.2

Brruncnenve npousBogHbIX U Auddepenipanos ®OIL. BeruricieHne Npou3BoAHbIX
CJIOXKHBIX, HesIBHBIX U TlapaMeTpruyecKux (pyHKIMHA. BoluncieHre NponsBOAHbIX
BBICIIIMX TIOps1KOB. HaxoxeHue rpe/ieioB € UCII0Ib30BaHKEM ITpaBUIa
Jlonuransa. /IIp/

6.3

@opmyia Terinopa. UccnenoBanvie GpyHKIMH € TOMOLIBIO TPOU3BOAHBIX. VIHTepBaIbI
MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBA/IbI BBIMTYKIOCTH U BOTHYTOCTH, TOUKH
niepern6a, acuMnToThl. [TocTpoeHue rpadurka dpyHkiuu. Haubosbliee U HaMMeHbIIee
3HaueHUs1 PYHKLIUK Ha OTpe3Ke. ANIPOKCHUMAIIMS OIBITHBIX JAHHBIX METOZIOM
HavMeHbIINX KBazpartoB. /Cp/

36

Paspen 7. IuddepennuanbHoe HeuucaeHue (pyHKIMI HeCKOJIBKHX MepeMeHHbBIX
(PHII).




7.1

OcHOBHbIe MOHATUSL: 06/IaCTh ONpe/iesieH s], TMHUN YPOBHs, IIPeiesl, HePepbIBHOCTb.
YacTHele MPOU3BO/HBIe, MOMHBIN AuddepeHLIna, reoMeTpUUeCcKUi CMbICT YaCTHBIX
NIPOU3BOJHBIX U TIOJIHOTO AuddepeHLaa, KacaTe/lbHasi IJIOCKOCTb U HOpMaslb K
noBepxHocTU. [Ipon3Bo/Has M0 HarpaB/eHuIo, rpajueHT. IIpor3BojHas CI0XKHOM
(yHKLMY, MTHBapUAHTHOCTb (opMbI IepBoro guddepennyana. YacTHele
TIpou3BofHbIe U A depeHIHab! BRICIINX 0psAKoB. Popmyia Teiinopa.
ITpubnkeHHbIe BbruMCcIeHys. HeobXoAuMBble U JOCTaTOUHBIE YCI0BUSI SKCTpEMyMa
(YHKLIM MHOTHX ITepeMeHHBIX. Y CJIOBHBIHN 3KcTpeMyM. Hanbosbiiee 1 HanMeHbIIIee
3HaueHue (PyHKIMU B 3aMKHYTOH obactu. /JIek/

7.2

HaxoskeHre yacTHBIX TIPOU3BOAHBIX U Auddepeniipanos @HII. TTpon3BoaHas no
Harpae/eHuto. I'paiueHT. 3alaud Ha HaubobIlIee ¥ HauMeHbIIee 3HaueHue. /T1p/

Pa3pen 8. InTerpanbHoe ucuuciaenne ®OII.

8.1

ITepBoo6pa3Hasi. HeonpezieneHHbIN UHTerpasl, ero cBoicTBa. Tabmija 0CHOBHBIX
(opmys1 nHTerpupoBanusl. I1paBuia UHTerpupoBaHust. IHTerpupoBaHye B KOHEUHOM
BU/le. 3aMeHa IepeMeHHO} B Heorpe/ie/ieHHOM UHTerpasie ( MeTo/| o[ CTaHOBKHU).
VHTerpupoBanue 1o yactsam /Jlek/

8.2

HenocpezcTBeHHOe MHTerpyupoBaHye. BeluncieHre Heonpe/ie/IeHHOT0 UHTerpasa
MeTOZIAMH TI0/ICTaHOBKH U TI0 YacTsM. PelieHre 3a71a4 rpodeCCHOHaNIBHON
Harpas/yieHHOCTH. /IIp/

8.3

PaznoxxeHue apoOHOM parioHaIbHOM (GYHKLIMY Ha MpocTeiiiinve. VIHTerpupoBaHue
MPOCTEHININX PaIlMOHATBHBIX Apobel. Pa3oxeHue [poOHOM paljioHaIbHOR
(byHKLY Ha npocTeiimue. VIHTerprpoOBaHKe MPOCTEHIINX pal{IOHA/IBHBIX PO0eii.
VHTerpupoBaHre MPOU3BOJIBHON pallioHaIbHOM 1pobu. VIHTerprpoBaHue HEKOTOPBIX
VppaLOHa/bHbIX Bblpa)KeHUH. VIHTerpupoBaHye NPOU3BO/ILHOM paljiOHaIbHOI
Zpobu. VIHTerpupoBaHrie HEKOTOPBIX UPPAL[OHAbHBIX BEIPA)KEHUH.
VHTerpupoBaHue BhIpayKeHHH, CO/lepKallliX TPUrOHOMeTpuueckre ¢yHKLuu. O630p
NIpUeMOB UHTerpUpOBaHus. VIHTerpupoBaHue BbIDKEHUH, COZeprKallix
TpuroHoMeTpuueckue GyHkumu. O630p npueMoB uHTerpupoBanus. /Cp/

52

8.4

OnpepeneHHbIN UHTErpas, TeOMeTPUUYECKUH U (PU3NUECKUI CMBIC/I, CBOMCTBA.
Teopema o cpefjHeM 3HaueHHU. 3aMeHa NepeMeHHON U MHTerpupoBaHye 110 YacTsIM B
oripeZielIeHHOM MHTerpase. BrrurciieHre oripefie/ieHHbIX HHTerpanoB. TeopeMa o
IIPOU3BO/IHOM MHTerpasa C IlepeMeHHbIM BeDXHUM Ipe/ie/ioM. 3aMeHa IepeMeHHOM 1
WMHTEIPUPOBAHME T10 YacTsSM B ONpe/ie/IeHHOM MHTerpase. [IpubmokeHHOE
BBIUKC/IEHHE OTIpe/ie/IeHHOT0 HHTerpasa. IIpubnmkeHHOe BHIUMC/IEHHEe
onpezeneHHoro uHTerpaaa /Cp/

48

8.5

T'eoMeTpryecKre TIPUIOXKEHUS OTIPe/Ie/IeHHOT0 MHTerpasa. BeruuncsieHue muiomazei
TUIOCKUX (GUTyp U 00BbEMOB Te BpallieHusI.

BblumciieHye /IMH YT TUIOCKWX KPUBBIX U I/I0IIa/ield TTOBEPXHOCTH TeJT BpalL{eHUsL.
HexoTopsle ¢ur3nueckue PUIOKEHHS OTIpeie/IeHHOT0 MHTerpaia.

/JTex/

8.6

TeoMeTprUecKye MPUIOKEHUsI OTPe/Ie/IEHHOr0 UHTerpasa. Briuncienue ionaei
TUIOCKUX (GUTryp U 00BbeMOB TeJT BpallieHusI.

BrbIurcienve MH YT TUIOCKUX KPHUBBIX U TIJIOM[A/[el TTOBEPXHOCTH TeJl BpalljeHusl.
Hekoropsie ¢hu3nueckre NpUIoKeHHs OTpeeeHHOro UHTerpasa.PeliieHue 3aau
ripo¢ecCHOHANbHON HarpaB/IeHHOCTH.

/Tp/

8.7

KpatHsble vHTerpasl. OmipefiesieHe U BbIUMC/IEHHe JBOMHBIX U TPOWHBIX MHTErpasioB
B /leKapTOBbIX KOOPAMHATaX. 3aMeHa [lepeMeHHbIX B KDaTHbIX MHTerpasax.
BblunicieHre ABOMHBIX MHTErPasIoOB B MOMSPHBIX KOOpAUHATaX. ['eomMeTpudeckue u
(usrueckue NpuIoKeHUst KpaTHbIX UHTerpaaoB. /Cp/

38

Pa3gen 9. CamocronATe/bHast pabora

9.1

IToproroeka k nekuusm /Cp/

9.2

TTogroroBka K mpakTuyeckum 3aHsaTusM /Cp/

18

9.3

BrIrnosiHeHHe KOHTPOJIBHOH paboTs! "IuddepeHIpiansHOe U HHTeTrpalbHOe
ncuncienue" /Cp/

8,6

Pa3pen 10. KoHTakTHBIE Uachl Ha aTTECTALHMIO

10.1

KonTtponbHasi pabota /KA/

0,8




10.2

3auetr /K3/

0,15

10.3

Ok3ameH /K3/

2,3

Pa3zgen 11. O6bikHOBeHHbIe fuddepennuanbHbie ypapHeHus (1Y)

111

IuddepenianbHbie ypaBHeHus. OOIiye MOHATHS U OTpeie/iIeHHsI. Y paBHeHHUsT
niepBoro nopsigka. YactHoe U obiijee perenye. 3afava Koy, YpaBHeHus ¢
paszensoummMucs nepeMeHHbIMA. OfHOPO/HbIE U JIMHeHHbIe ypaBHEHUsI TIepBOr0
ropsizika. YpaeHeHnust bepaynm. [1.Y. B monHbIX guddepeniyanax /Jlek/

11.2

Pemienvie auddepeHIManbHbIX YpaBHEHHUH TIepBOro nopsigka /I1p/

11.3

YpaBHeHHe BBICIIMX NOPSAKOB. 3afavya Komm. YpaBHeHus1, oMy CKaroLye
TOHWXKeHus nopsaka. /Cp/

114

OpHOpoHbIe TMHeHHbIe YpaBHeHUs N-To ropsiaka. OO1Ire CBOMCTBA pelleHui.
Onpegenurenb BpoHckoro. @yHameHTanbHast cucTeMa pelieHuid. CTpyKTypa
obugero perenusi. OHOPO/JHbIE TMHEHHbIE YPaBHEHUS C TIOCTOSTHHBIMH
KoaduieHTaMu. XapakTepucTHueckKoe ypaBHeHue. HaxoxxaeHue obiiero
petuenu /Cp/

12

11.5

Peliiennie MMHeMHBIX He OJHOPOJHBIX YpaBHeHUM BTOporo ropsigka. /Cp/

12

11.6

HeopHopogHble nuHeliHble 1Y ¢ ocTosiHHBIMU K03 duLimeHnTamMu. MeToz Bapyanuu
TIPOM3BOJIBHBIX TIOCTOSTHHBIX. MeToz, HeorpeZiesieHHbIX K03 duimeHToB s Y co
crieljanbHOM rpaBoi yacTteio /Cp/

11.7

Cucremsl auddepeHIManbHbBIX YpaBHeHHH. MeTo bl UCKII0UeHUH U
XapaKTepuCTUUYeCcKoro ypaBHeHus1. /Cp/

11.8

Cuctemsl auddepeHiasbHbIX YpaBHeHHH. MeTo/ bl UCKTFOUeHUH 1
XapaKTepuCTUUeCKOro ypasHeHus /Cp/

Pazpen 12. UncioBble U QyHKIMOHATbHBIE PA/bI

12.1

Yrc/ioBble psifibl C IIOIOKUTETBHBIMU WieHaMu. Heo6X0oMMBbIH ITPH3HAK.
IocTarouHble IPU3HAKK CXOAUMOCTH, (cpaBHeHus, Janambepa, Ko,
WHTerpasbHbli)3HaKorepeMeHHbIe psajpl. [Ipu3Hak Jlefibuuia. OrieHKa ocTaTka
3HaKOuepeAyIoIerocs psifia. AGCOMIOTHAS M YCJIOBHAs CXOUMOCTB /JIek/

12.2

YuCIoBbIe psiAbl C TIONIOXKUTENEHBIMY WieHaMu. Heo6X0AUMBIH MPU3HAK.
JocTarouHble MPU3HAKU CXOAUMOCTH, (cpaBHeHws, Janambepa, Ko,
WHTerpasbHbli)3HaKorepeMeHHbIe psajpl. [Ipu3Hak Jlefibuuia. OrieHKa ocTaTka
3HaKOuepeAyoerocs psizia. AGCOIOTHAs ¥ YCIOBHAsI CXOAMMOCTE. PellleHue 3a/au
npodeccrOHaNBHON HarnpaBieHHOCTH. /T1p/

12.3

OneMeHThI GYHKLOHATBHOTO aHanu3a. PyHKIMOHa/bHbIe Psifibl. CXOAUMOCTb.
PaBHOMepHas cxoauMocTb. CBOMCTBA PABHOMEPHO CXOISAIMXCS psiioB. IIpu3Hak
Beiiepurpacca. /Cp/
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CrenenHsle psigbl. Teopema Abesist, 06;1aCTh CXOAUMOCTH. PaJiuyc CXOAUMOCTH.
TMoHsITHe 0 GeCKOHEYHOMEPHBIX METPUUECKUX TPOCTPaHCTBax. Pspl Telinopa u
MaksiopeHa. Pa3nio)keHrie OCHOBHBIX 3/ieMeHTapHbIX QYHKLMI U TpUMeHeHHe UX B
MIPUOJIIKEHHBIX BBIUMC/IEHUSX (3HaueHust GYHKLVH, TIpe/iefbl, oripe/ie/ieHHbIe
uHTerpansl, AuddepeHanbHbIe ypaBHeHus) /Cp/

12.5

I'apmoHMueckuii aHany3. OpToHOpMUpOBaHHas cuctemMa QyHKUu. Psy dypee.
Koaddurmentr! Jitnepa — @ypre. Teopema Jupuxie. Psig @ypbe 715 YeTHBIX U
HeueTHBIX GyHKUWH. Pa3noxeHue B psif Pypbe HerlepruoguuecKuxX QyHKLHH.
ITpaxkTryeckuii rapMoHUYecKuii aHanus. /Cp/

12.6

BrInonHeHre KOHTPOJIbHOM paboTs! 1o TeMe "InddepeHIanbHble ypaBHEHNs U
pager” /Cp/

8,6

Pazpesn 13. Teopus BeposiTHOCTeH
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Teopust BepOSITHOCTeH. AKCHOMaTHYeCKoe, K/IaCCUUeCKoe U FeOMeTpUuecKoe
onpezie/ieHNs! BePOSTHOCTH. D/1eMeHTbl KOMOMHATOPHKYU. TeopeMbl CIIOXKeHHs U
YMHO>KeHUsl BeposiTHOCcTeld. PopMyJibl 110/IHOH BeposiTHOCTU U baiteca /Jlex/

13.2

Teopusi BEPOSITHOCTEH. AKCHOMAaTHUYECKOE, K/TACCUUECKOe U TeOMETPUUECKOe
orpe/ie/ieHUs1 BePOSTHOCTH DJIeMeHThl KoMbuHaTopuku /I1p/

13.3

ITocneoBaTebLHOCTD He3aBUCHUMBIX UcIbITaHUN. CxeMa bepHysmm. I1pefenbHble
TeopeMbl MyaBpa-Jlannaca u Ilyaccona /I1p/
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CnyyaiiHble BeJIMUMHBI., X BU/[bl, 3aKOHBI pacrpezeneHus. MaTemaThuueckoe
OXKHJaHue, AUCIiepcUs U ux ceoiictea /Cp/




13.5 TToHsITHE O Haua/bHBIX U [IEHTPA/bHBIX MOMEHTAX. 3aKOHbI OOJIBILIUX UHCEJI. 2 24
Cnyuatinbie nporeccel /Cp/
Pa3pen 14. MareMaTHuecKas CTaTHCTHKA
141 MaTtemaTtudeckasi CTaTUCTHKA. BbIOOpKa, SMITMPUYeCKUil 3aKOH pacIipe/iesieHusl. 2 2
BriGopouHsie cpegHue. OMnuprueckas GyHKLUs pacripeiesieHys], THCTOrpaMMa,
JIVHYSI SMITMPUUECKOU IJIOTHOCTH /JIek/
14.2 MaTtemaTHnJeckasi CTaTUCTHKA. BbIOOpKa, SMITMPHYeCKUil 3aKOH pacIipe/iesieHusl. 2 2
BribopouHble cpejHYe. IMMUpUUeckast GyHKLS pacrpe/iesieHusi, THCTOrpaMMa,
JIMHUSL SMITUPUUecKoi rioTHocTH /T1p/
14.3 OrnipefiesieHre TEOPETUYECKOTO 3aKOHA pacIipefiesieHNs], TeOpeTUUeCKre YaCTOThI 2 2
ITpoBepka runotessl 0 BU/e 3aKOHA pacripeje/ieHusl reHepaJbHOM COBOKYITHOCTH.
Perienue 3azau npoheccroHanbHOM HarpaBieHHOCTH. /T1p/
14.4 CraTHUCTHUeCKHe MeToIbl 00paboTKH KCIIepUMEHTaTbHbBIX JaHHBIX /Cp/ 2 16
14.5 PerpeccuonHblit aHanus /Cp/ 2 19
Paspen 15. CamocTosTestbHasA padoTta
15.1 IMoaroroBka K nexkuusm /Cp/ 2 6
15.2 ITogroroska K npakTryeckuM 3aHatusam /Cp/ 2 16
15.3 BrIno/THeHNe KOHTPOJIBHOI paboTs! 1o TeMe "TeopHst BePOSTHOCTel! U 2 8,6
MaTemaThueckasi ctatuctuka" /Cp/
Pa3pen 16. KoHTakTHBIe Yachl Ha aTTeCcTalUIo
16.1 KouTposbHast pabota /KA/ 2 0,8
16.2 Oxk3ameH /K3/ 2 2,3
16.3 3auer /K3/ 2 0,15

5. OHEHOYHBIE MATEPHAJIbBI

OreHOUHBIE MaTepHaIbl [i/isl IPOBeIeHHsT TPOMEXKYTOUHOM aTTeCcTaliy 00yJaroIiXCst IPHUBeeHbl B TPUIOKeHNH K paboueii mporpamme
JUCLIUIUIVHBL.
®DOopMEBI U BUIBI TEKYIIETO KOHTPOJIS TI0 JUCLUIIHHE (MO/YJII0), BUABI 3a/IaHUH, KPUTEPHUHU WX OLIEHWBaHUS, pacripeiesieHre 0aioB 1o
BHU/IaM TEKYIL[Er0 KOHTPOJIs pa3pabaThIBatOTCs TIPETO/iaBaTe/ieM AUCLUIUIUHBL C YUeTOM ee CHeLUbUKU U JOBOAATCS [0 CBeJeHHs
00yuaroImuXCsl Ha IepBOM Y4eOHOM 3aHSITHHL.
TeKyIuii KOHTPOJIb YCTIIEBAaEMOCTH OCYIIIeCTBIISIETCS TIPEro/jaBartesieM JUCLIMIIMHBI (MOZYJIsl) B paMKax KOHTAKTHOM paboThI U
CaMOCTOATeNBEHOM paboThl 06yuaroIuxcs. st pUKCUPOBaHUS Pe3y/IbTaTOB TEKYIIIEr0 KOHTPOJISI MOXKET MCIo/b30BaThest JVIOC.

6. YAEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHWE AVCHUIIJIMHBI (MO Y JIf)

6.1. PekomeHpilyeMas 1uTeparypa

6.1.1. OcHoBHas /uTEepaTypa

ABTOpBI, COCTaBUTeNN 3aryaBue W3parensc 3. agpec
TBO. TOI
JI1.1 |Kapacesa P. b. Beiciias MaTeMaTHKa: MHeliHas aarebpa, BeKTopHast anrebpa, OMCK : https://e.lanbook.com/b
aHa/IMTHYeCKas TeOMEeTpHsl, BBeJIeHHe B MaTeMaTHueckuii aHams, [Cu6AIN, [ook/149522
mddepenLranbHOe CUKc/ieHre QYHKINA OZHON 2019

JIeHCTBUTEIbHOM ITepeMeHHOM: yuebHOoe rocobue




ABTOpBI, COCTaBUTETU 3arsiaBue W3paTensc DJ1. aapec
TBO. T'OlI
JI1.2 |Kapacega P. b. Bricinas MaTemaTHKa: auddepeHLpansHOe UCUUCTIEHHe OMCK : https://e.Janbook.com/b
(hYHKLIMM HeCKOJIBKUX TTepeMeHHBIX, HHTerpanbHoe ucuncinenre (CubAU, [ook/149557
(YHKIMM OZIHOM [IeHCTBUTEIBHOM ITepeMeHHOM: yuebHoe 2020
rocobue
JI1.3 |BacunbeB A. A. Teopust BepOATHOCTEM U MaTeMaTHUecKasi CTaTUCTHKA: YuebHUK |Mockga: https://urait.ru/bcode/4
Y MIPAaKTUKYM JI/I1 By30B FOpaiir, 53255
2020
6.1.2. lonostHUTeIbHAA AUTEpaTypa
ABTOpBI, COCTaBUTENN 3arsiaBue W3paTtensc D1 agpec
TBO. O
JI2.1 |Apxanrenbckuii A. U., |COOPHHK MHAWBHYaTbHBIX 3a[aHIH TI0 MaTeMaTHKe ZJist CaHKT- https://e.lanbook.com/b
bakanos B. U. TeXHUYECKUX BBICIINX YUeOHBIX 3aBefieHni. YacTh 1 Tetepbypr |ook/168578
: JlaHb,
2021

6.2 MudopmanoHHbIe TeXHOIOIMH, HCII0/Ib3yeMble MPU 0CYIIeCTB/IEHMH 00pa30BaTe/IbHOrO MPOoLecca Mo JUCHHILIHHE (MO/Y/II0)

6.2.1 ITepeueHb JTMLIEH3HOHHOT0 H CBO0O/{HO PacpoCTPaHAEMOro NPorpaMMHOro odecneyeHus

6.2.1.1|Microsoft Office 2010 Professional

6.2.2 ITepeueHs npodeccHoHaNBHBIX 0a3 JJAHHBIX H MH(GOPMAI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|zbMATH - camas nosiHasi MaTeMaTrueckast 6a3a JaHHBIX, OXBaThIBAIOIL{ast

6.2.2.2|marepuasl ¢ KoHIja 19 Beka. zbMath cozpepxut okomno 4 000 000 [0KyMeHTOB, U3

6.2.2.3|60s1ee 3 000 >xypHanoB 1 170 000 KHUT TI0 MaTeMaTHKe, CTaTUCTHKe, HH(HOPMATHKe, a

6.2.2.4|TaxKke MaIIMHOCTPOEHUIO, (PU3KKe, eCTeCTBeHHbIM HayKaM U Jp. - zbmath.org

6.2.2.5|O61epoccuiickuii MaTeMaTHUeCKUi 1opTan (MHPOpMAaLMOHHas CUCTeMa)

6.2.2.6|- http://www.mathnet.ru/

6.2.2.7|Mathcad- cripaBouHUK M0 BBICILIEH MaTeMaTHKe

6.2.2.8|-http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPVAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIUIUVINHBI (MOYJIf)

7.1|Yueburie dyJUTOPUU [Jid IIPOBEAEHUS 3aHATHI JIEKITUOHHOT'O THUTIId, YKOMITJIEKTOBAHHBIE CHeL[Ha]'[H3HpOBaHHOI71 Me0e/IbIo U

TeXHUYeCKUMH CPeJICTBAMHU 00yueHusl: My/IbTUMeuiiHOe 000pyAoBaHue A TipeioCcTaBeHus yueOHOM nHbopMary 60bIIoN
ayZIMTOPUH W/WH 3BYKOYCH/IHBaroLee 000pyJoBaHKe (CTaliOHapHOe WU TePEHOCHOE).

7.2|YuebHble ayAUTOPUH /IS IPOBEJEHHs 3aHATHI CeMUHAPCKOT0 THUIIA, TPYMIIOBBIX U WHAUBUAYATbHBIX KOHCY/IbTALUH, TEKYILEr0

KOHTPOJIS ¥ IPOME)XXYTOUHOM aTTeCTalliy, YKOMIUIEKTOBAHHbIE CIeIMaii3upOBaHHON MeOe/Tbio M TEXHUUEeCKUMU CPeICTBAMHU
00yueHUs:: My/IbTUMeUHHOe 000pyJOBaHNe W/WTH 3BYKOYCH/THBatoIlee 060pyjoBaHKe (CTaljiOHApPHOE WY TTIePeHOCHOE)

7.3|T1omeltieHus AJisi CAMOCTOSITE/TbHOM PaboThl, OCHAII|eHHbIE KOMITbIOTEPHOM TEXHUKOM C BO3MO)KHOCTbIO TIOJJK/TFOUEHHS K CETH

"VIHTepHeT" U obecrieyeHHeM /IOCTYTIA B 37IeKTPOHHYIO HH(OPMALIOHHO-00pa30BaTeNbHY0 Cpefly YHUBEPCUTETa.

7.4|T1oMeltieHus 711 XpaHEHHUs U MPOGHIaKTUIeCKOro 00C/Ty>KUBaHUs yueOHOro 000pyZA0BaHNs




[Tpunoxenue
K paboueil mporpaMMe AUCIUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOJYJIIO)

MaremaTruka

(HaumeHosanue OUCYUNIUHBL(MOOYIS)

23.05.06 CTpouUTENbCTBO JKEIE3HBIX TOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEEH

(k00 u HaumeHosaHue)

CTDOI/ITGHBCTBO MarucCTpajJbHbIX XCJIIC3HBIX AOPOT

(HaumeHosamue)



Coneprxanue

IlosgcHuTenpHay 3ammcka.

TunoBble KOHTPOJIBbHBIE 3aJaHUS WIM UHBIE MaTepuabl U OLEHKHU 3HAHHUM, YMEHUI, HABBIKOB U (UJIH)
OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUH.

MeTtoauueckrie MaTepuabl, ONMPEAESIOUIUe MPOLEAYPY U KPUTEPUU OLICHUBAHUS C(HOPMHUPOBAHHOCTH
KOMITETEHIIUH NP MPOBEICHUU IPOMEXKYTOUYHOM aTTECTALIUU.



1. [losgicHuTEILHAA 3aIUCKA

enp mpoMexyTOYHOM aTTECTallMd — OLIEHUBAHHE MPOMEKYTOUHBIX M OKOHYATEJbHBIX PE3YJIbTaTOB
oOydeHUss TIO [JWCHUIUIMHE, OO0eCHeUYMBAOIINX JOCTIKCHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pa30BaTeNbHOM MPOrpaMMBI.

DopMbI IPOMEKYTOUHOM aTTECTAIMU: 3a4eT C OIICHKOM 3a4eT (110 OYHOM U 3a04HON (hopMaM 00ydeHHUs
- 2, 3 cemecTphl); 3K3aMeH (110 OYHOM U 3a0uHOU opmam oOyueHus — 1,4 cemectp) .
[lepeuens KoMIETeHIINMA, POPMUPYEMBIX B TIPOIECCE OCBOCHUS TUCITUTUIAHBI

B coorBerctBuu ¢ ®I'OC 3++

Kon 1 HauMeHOBaHHE KOMIIETCHIIUH Kon nHanKaTOpa TOCTIKEHUS
KOMIETCHIINH
OIIK-1: CriocobeH pemaTs HHXEHEPHBIC 3a7]a9H B IPO(ECCHOHATIHHOHN eI TeTFHOCTH C OIlK-1.1
UCIIONB30BaHHEM METO/IOB €CTECTBEHHBIX HayK, MATEMAaTHYECKOTO aHaIn3a U
MOJCIUPOBAHUS

Pe3ynbrarel 00yueHus MO AUCUUILIHHE, COOTHECEHHBIE C INTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTeIbHON IPOrPaMMBbI

B coorBercTtBuu ¢ ®I'OC 3++

Kon 1 HaumMeHOBaHME HHIUKATOPa Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE Or1ieHOUHBIE MaTepHaIbI
JIOCTHIKEHHSI KOMIETEHITNH (cemectp )

OIIK-1.1: TIpumensier meroanl Beicuiel | OOydarommiics 3HAET: 3amanus

MaTeMaTHKd s pEIleHHus  3a7ad | - OCHOBHBIE MOHATHS M MeTOIbl Maremarmuyeckoro | 1 cemectp (Nel-- Nel0)

po¢eCCHOHATBHOM NeATeTPHOCTH aHaiM3a, aHAJIUTHYeCKOM reoMeTpum W nuHeiHOW | 2 cemectp (Nell- Ne20)
anreOpel, nuddepeHaTbHoro U uHTerpansHoro | 3 cemectp (Ne 21-Ne30)
HCYHCIICHUS, 4 cemectp (Ne 31-Ne43)
- OCHOBBI TEOPHH BEPOSITHOCTEH, MaTeMaTHYeCKOU
CTAaTHCTHUKH.
OOyJaromuiicss yMmeeT: Bamanus
-MCII0JIb30BaTh OCHOBHBIE 3akoHbl | 1 cemecTp(Ned4-- Nod6)
€CTECTBEHHOHAYUYHBIX JUCUUIUINH B | 2 cemectp (Ned7- Ne51)
npodeccnoHanbHOM JesITeIbHOCTH; 3 cemectp (Ne 52-No56)
-[IPUMEHATh MaTeMaTHYECKre MeTOAbI st pemenus | 4 cemectp (Ne 57-Ne60)
MIPAaKTUYECKHX 3a]1ad.
OOGyuatonuruiicst BiajeeT: 3amanus
-METOJaMH MaTEeMaTHIEeCKOTO OTIMCAHUS 1 cemecTp(Ne61-- Ne63)
(hu3MUecKux SIBJICHUIA U TPOIECCOB, 2 cemectp (Ne64- Ne66)
-anmnapaToM MaTeMaTHYeCKOIo aHajlu3a, TEOPUHU 3 cemectp (Ne 67-Ne70)
BEPOSITHOCTEN U MaTEMaTHYECKON CTaTUCTUKU. 4 cemectp (Ne 71-Ne76)

[TpomexyTouHast aTTecTanus (3K3aMeH) MPOBOJIUTCS B OJJHON U3 CIEAYIOIINX (HOpM:
1) oTBeT Ha OUJIET, COCTOSAIIMN U3 TEOPETHUECKUX BOMPOCOB M MPAKTUYECKHUX 33/1aHUM;
2) BeimonHenue 3ananuit B SMOC Caml VIIC.

[TpomexxyTouHast aTTecTanus (3a4eT) IPOBOAUTCS B OJHOM U3 ClleAyromuX Gopm:
1) coGecenoBanue;
2) BeimonHenue 3ananuit B SMOC CamI VIIC.



2. TunoBbie* KOHTPOJIbHBbIE 32/IaHUS] UJIM NHbIE MATEePHUAJIbI VISl OLleHKH 3HAHUH, yMeHMH,
HABBIKOB M (MJIN) ONBITA 1eATEIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH LU

2.1 TunoBble BONPOCHI (TeCTOBBIE 3aJaHKsI) /IJIsA OLEHKH 3HAHMEBOT0 00Pa30BaTEIbHOIO
pe3yJabTara

ITpoBepsiemslii 00pazoBaTenbHbIi pe3ynbtat (OPI'OC 3++):

Kox n HanmeHoBaHME O0pa3oBaTeNbHBIN pe3yNbTaT
WHIMKATOPa JOCTHKCHUSA
KOMIETCHIIHI
OIIK-1.1: Ilpumenser weronsl | OOyJarOUIHIiCS 3HACT:
BBICILIEH MaTeMaTHKU IUISL | - OCHOBHBIE IIOHATHS M METOJBI MaTEMaTHYECKOTO aHallM3a, aHAIUTHIECKOH TeOMeTpHU U
pereHuns 3amad | IMHEHHOH anreOpsl, 1uddepeHnaTbHOT0 M HHTETPAIbHOTO HCYHCIICHNS,
npohecCHOHAIBHON NEITSIBHOCTH | - OCHOBBI TEOPHH BEPOSITHOCTEH, MAaTeMaTHYECKOM CTATHCTHKH.

1 cemectp:
1. EawauyHOM MaTpuilel Ha3bIBaCTCS:
A) nuaroHanbHas MaTpHIlA, C CAMHUIIAMH Ha TJIaBHOHN THAroHasIu,
B) kBamparHas MaTpuiia ¢ €JMHHIIAMHI HA TJIaBHOW JIHArOHAIIH;
C) xBaapaTHas MaTpHIla, SJIEMEHTAMH KOTOPOU SBJISIFOTCS €UHUIIBI?

2. YTo MOXKHO CKa3aTh O CHUCTEME JIMHEWHBIX ypaBHEHUHN C MaTpHIleH (A)I/I paciuupeHHON MaTpulei

(AB), ecnn rang(A) < rang(AB):

A) cucTeMa UMeeT eIMHCTBEHHOE PEIICHHE;
B) cymiecTBoBaHMe TaKkoi CHCTEMbI HEBO3MOXKHO;
C) cucrema He UMEET PEIICHHIA.

3. TlepeMHOKATh MOKHO MATPHIIBL:
A) ro6oro pa3mepa;
B) TosibK0O KBaApaTHBIE MATPHILEL;
C) TOJIBKO eIMHUYHBIC MATPHIIbI;
D) MaTpuIbl TakKWe, YTO JIEBBIA COMHOKHTENIb UMEET CTOJIBKO CTOJIOLOB, CKOJIBKO CTPOK Yy MPABOTO
COMHOXUTECIIA

4. OrmpenenuTenb BbIUNCISIETCS:

A) 1715t 110001 MaTPHUIIBL;

B) ToNBKO IS € TMHUYHOMN MaTPHIIBL;

C) TONBKO 151 IMATOHAIBHOM MATPHIIBL;
D) TobKO TS KBaAPATHOW MATPHUIIBI.

5. TpaHCIOHHPOBAaHHAs KBaJpaTHAS MATPHUIIA KMEET OTPEICITUTEIb:

A) paBHBIii ONIPEICITUTEIIO HCXOTHOH MATPHIIBL;

B) pasusiii 0;

C) paBHbIii 1;

D) paBHBIiT OMPENEIUTENIO HCXOIHON MATPHUIIBI, B3ATOMY C OOPATHBIM 3HAKOM.

6. OOparHas MaTpHIIA CYIIECTBYET JIJISL:
A) 1000l MaTpHIIb;

B) mro0oit KBapaTHOW MaTpPHUIIBL;

C) HyneBoii MaTPHIIBL;

[IpuBomsTcs THUHOBBIE BONpPOCH W 3amaHusA. OIEHOYHBIE CpEACTBA, NpEAHA3HAUYEHHBIE I IMPOBEACHUS aTTECTAIlMOHHOTO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIS NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpEICTBa MOJUIeKAT aKTyalM3aldd C YY4EeTOM Da3BHTHS HAayKH, OOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
counaiabHON cdepbl. OTBETCTBEHHOCTH 33 HEPACIIPOCTPAHEHUE COJIEP)KaHMs OLIEHOYHBIX CPEJICTB CPeIU 00yJarolIXcs yHUBEPCUTETA
HecyT 3aBellyIoNni Kadeapoil 1 npernojaBaresb — pa3padoTYMK OLIEHOUYHBIX CPE/ICTB.



D) mo6oit KBapaTHOW HEBBIPOXKICHHON MaTPHIIBIL.

7. Tlpu yMHOXEHUU MaTpHILIbI HA OOPAaTHYIO K HEH MoydaeM:
A) HyJIEBYIO MaTPHILY;

B) marpuiy-cronberr;

C) MaTpuiy-CTpOKY;

D) enuHMYHYO MaTpHILy;

8. Cucrema TMHEWHBIX YpaBHEHUI HMEET pelIeHHE TOT/Ia ¥ TOJIbKO TOTa, KOTaa:
A) paHT MaTPHIIbI CHCTEMbI OOJIbIIIC PAHTA PACIIUPEHHON MATPHIIbI CHCTEMBI,

B) paHr MaTpuIlbl CHCTEMBI MEHbIIIE PaHTa PACIIUPEHHON MAaTPHIIBI CUCTEMBI Ha 1;
C) paHr MaTpuilbl CHCTEMbI MCHBIIIE PaHTa PACIIMPEHHOW MAaTPHUIBI CUCTEMBI;

D) paHr MaTpUIlbl CUCTEMbI PABEH PAaHTy PACIIMPEHHON MaTPHUIIBI CUCTEMBI.

9. CucremMa IMHEHHBIX ypaBHEHUH HA3bIBACTCS OJJTHOPOJHOM, €CIIH €€ MpaBast YacTh:
paBHA HYJIEBOMY BEKTOPY

A) paBHa HyJIEBOMY BEKTOPY;

B) mpaBas 4acTh COCTOUT TOJIBKO M3 JIBOCK;

C) npaBasi 4acTh COCTOUT TOJBKO U3 OTPHUIIATESIBHBIX YUCEI,

D) ominyHa OT HYJIEBOTO BEKTOpA.

10. Meton Kpamepa npuMeHuUM 151 pEeLLICHUs] CUCTEMBbI JIMHEHHBIX YPaBHEHUH, €CIIN:
A) MaTpuiia cucTeMsl Jro0as;

B) matpwuiia cucTeMbl COCTOMT TOJBKO M3 €MHHUII,

C) marpuia cuctemsl Jit00ast KBajpaTHasi;

D) matpwuiia ccTeMbl KBaJpaTHasi ¥ HEBBIPOKICHHAS.

2 cemecTp:

11. Ecniu dpynknus f(X) nenpepoiBaa Ha [@;b], muddepentpyema na (a;b) u y(a) = y(b),ro Ha (a;b)moxuo
HaWTH XOTsI ObI OJTHY TOYKY, B KOTOPOH :
A) QyHKIIUS HE OTIpeeneHa;
B) nmpousBonHas GyHKIIMN HE CYLIECTBYET;
C) Henb3s MPOBECTH KacaTeNbHYIO K rpaduKy QpyHKINY;
D) npousBoaHas GpyHKIUH 00paniaeTcsi B HOJMb.

12. HaiiT uHTEpBajIbl MOHOTOHHOCTH (PYHKIIMH Y = x2-2x

A) Ha (_ oo, 1 ] -yObIBacT Ha (] 3 OO)- BO3pacTaeT
B)ma\™ OO"O] -yObIBaET Ha [0" oo)_ BO3pacTaer
C)na \ 1] BO3pacTaer Ha (] ;oo)_ yOBIBaeT
D) na (_ 00| BO3pacTaeT Ha (0" OO)- yOBIBaeT

13. I'padpuk kaxoit GyHKIIMU HA BCEM OTpe3Ke [a,b] 0IHOBpEMEHHO YI0BIETBOPSET TpeM yciaoBusaM: y>0; y'<
0; y">0?




I, w.
[ !

e B

el a b o
BapuaHnTs! 0TBETOB:
A) Bce rpapuku B) Tonbko II C) Tonbko 111
D) Tonsko 11 u III. E) Tonbko I u 111

14. IIpon3BoaHOMN BTOPOro MOpsiiKa Ha3bIBAETCH:

A) kBazipaT IpOU3BOIHON NEPBOTO MOPAIKA;

B) npousBoiHas oT MpoU3BOJHON NEPBOrO MOPSIKA;

C) xopeHb KBaJpaTHbIN OT MPOU3BOJHON NEPBOIO MOPSIKA;
D) nepBooOpa3Has npou3BOJHON EPBOIO MOPsIKA

15. YacTHOl pon3BOIHON (PYHKIIMU HECKOJIBKHUX IEPEMEHHBIX HAa3bIBACTCS:

A) ipou3BoOHAs OT YaCTHOTO apryMeHTa PyHKIINH;

B) npoun3BoiHas OT Mpou3BeCHHS apTyMEHTOB (DYHKIIHH;

C) npou3BoHast OT YaCTHOTO apryMEHTOB (DYHKIIUU;

D) npousBoaHas oT GyHKIMH NIPU YCIOBUHU, YTO BCE apIYMEHThI KPOME OJHOI'0 OCTAI0TCA

16. ®ynknus F(x) Ha3piBaeTcs mepBOOOpa3HOU I HeNMpepbiBHOU GyHKIWH y = f(X) , eciu:
A) F)=f(x)+C; B)F'(x)=f(x); C)F(x)=f'(x); D)F'(x)=f'(x).
17. HeompenenenusiM HHTErpaiioM Gpynkuuu y = f(x) Ha3bIBaeTcs:
A) nepBooOpasHas pyHkuM y = f(X);
B) kBagpat nepBooOpaszHoit pyHkuuu y = f(x);
C) cymma Bcex nepBooOpasHbIX GyHKIuH y = f(X);

D) coBOKymHOCTB Bcex mepBooOpas3Hbix ¢yHkimu Y = f(X);

18. MeTon HHTETpUPOBAHMS 10 YACTAM IPUMEHUM TP UHTETPUPOBAHUU:
A) CyMMBI WU pa3HOCTU HECKONBKUX (YHKIMM; B)muneitHol koMOMHaIMK QyHKININ;
C) npousBeneHus (yHKIIHIA, D)mro6oit koMOMHAIIMY JTHOOBIX (DYHKITHIA.

19. ®opmyna UHTErPUPOBAHHUS 10 YACTSIM UMEET BH/]L

A) _[udv=uv+fvdui B) _[udv=uv—fvdu ;

_fudv = _[udx +J'vdx; D)_[udv = J'udx - Ivdx
20. Kakoe u3 cieayromux CBOMCTB OMPEAEICHHOTO HHTErpaJia ABISETCS HEBEPHBIM:

A) i(f (x) + g(x))dx = j. f (X)dx + i g(x)dx; B) _T Af (x)dx = Ai f (x)dx;




C) i f(x)dx =1, D)i f (x)dx = —T f (x)dx.

3 cemecTp:

21. YtoOsl peminth auddepeHnnaibHoe ypaBHEHUE Y'X + X + Yy =0 , cleayeT

1) BBITIOJIHATH MOJICTAaHOBKY Y(X)=x*U(X);
2) pa3zieauTh NEPEeMEHHBIC;
3) uckats pemrenune B Buae Y(X)=U(X)*V(X).

22. Pemmts quddepeHnnanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , CIEAyeT

1) BEIMOTHATH MOACTAHOBKY y(X)=x*U(X)
2) pa3aenuTh NepeMeHHbIe
3) uckatp pemenue B Buzae y(x)=U(x)*V(x).

23. IudhdhepeHnnanbHbIM YpaBHEHHEM TIEPBOTO TOPSI/IKA SIBJSIETCS YPABHEHHUE:
Dxy' +sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y —2=cosXx;

24. TupdepeHiansHEIM ypaBHEHHEM C pa3IelsioNIUMUCs epeMEHHBIMU SBIISETCS YpaBHEHHE BUJIA:
1) y-cosx=0; 2) y’=x2y;
3) y=—F 1) y+ 2 ox;
X

2 2

X" +Yy

25. Pemrenue omgHOpomHOTO TU(GEPESHIMATHHOTO YpaBHEHUS TIEPBOTO TOPSAKAa MOXKET OBITh HAWJICHO B
BUJIC:

1) y = u-v, re U = U(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC (DYHKIINH;

2) Y = U-X, TIae u=Uu(x) — HeKOTopasi Hen3BecTHast (QyHKIIHS;

3)y=u+v,rae u=u(X)u V= V(X) — HEKOTOPbIC HEM3BECTHBIC HYHKIIUH;

4)y = U+ X, tae U = U(X) — HekoTopasi HeM3BeCcTHast (DYHKITHSL.

26. JIuHEeHHBIM HEOTHOPOAHBIM AU PEpEeHIINATbHBIM YPaBHEHUEM IIE€PBOTO MOPSJIKA SABJISETCS YpaBHEHUE
BUJA:

1) y=fx) g (y);

2)y'+p()y=ax)y";

3) y' =1(x; y), rne dynkuus f(X; y) — onHOpoaHAS;

4)y'+p(y = g(x);

27. 3ammcarh CTpyKTYpy yacTHoro pemenunst y* JIHIY :y"+2y" +y=(18x+8)e "
1) yx=(AX+B)e™; 2) y*=(AX +B)xe™; 3) y*=(4AX +B)x’e .

28. Haiitu peuienue ypaBHenust )" +) =e*:

1) y=€'(C,+Cx)+e"; 2) y=C1+CZe_"+%ex; 3) y=e " (C,+C,x)+2e".

29. Kakoe u3 1V pemraercs nojacranoBkoi y' =P, y" = PP'?

!

YV
ctg2x

1
D ' =2x+(y); 2 V'=7=1 3 »
Iy
30. Petnts ypaBHenue )" +5) +6y=¢":

1) y=Ce>+Ce>+e™*; 2) y=Ce ™ +C,e™ +%e‘x ; 3) y=Ce ™ +Ce ™ +2e .
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31. Ecnu umeetcst N HecoBMeCTHBIX coObITHi Hj, 00pa3yromux MmoixHyo Tpynmny, ¥ U3BECTHBI BEPOSITHOCTH
P(H;), a coObITHE A MOKET HACTYIHTD MOCJE peanu3anuu oaHoro u3 Hi u u3BectHb BepostHoctu P(A/H;),
T0 P(A) BeIunCHsieTCs 110 hopmyie

A) TIOJTHOM BEPOSTHOCTH

B) bepnymiu

C) Myagpa- Jlamnaca

D) baiieca

32. BeposATHOCTB MOSBIICHHs COOBITUSI A B HCTIBITAHWU paBHA P. UeMy paBHA TUCIIEPCHUS YMCTIA TTOSBICHUS
COOBITHS A B OJHOM HUCIBITAHUN?

A)1-p

B) p(1-p)

C)p

D) 1/p

33. o kakoii opMysie BEIYUCIISICTCS BEPOSTHOCTh COBMECTHOTO IMOSIBJICHHS BYX HE3aBUCHUMBIX COOBITHIA
A uB?

A). P(AB)=P(A)+P(B)

B). P(AB)=P(A)+P(B)-P(AB)

C). P(AB)=P(A) P(B)-P(AB)

D). P(AB)=P(A) P(B)

34. Oynkumed pacmpeneneHHus CiydailHOW BenWuyuHBl X HaspBaercs ¢yHkuus F(X), 3amarommas
BEPOATHOCTb TOT'O, UTO ClIy4yailiHas BeJIMYMHA X IPUMET 3HAUEHUE:!

A). 6ombIiee X

B). menb1iee nnu paBHOE X

C). paBHOE X

D). menbiee x

35. BeposaTHOCTh TOTO, YUTO TOM MOKET CTOpPETh B Te4eHuH Tona, paBHa 0,01. 3acrpaxoBano 600 1oMOB.
Kakoii opmyrnoii ciegyer BOCOIb30BaThCs, YTOOBI HAWTH BEPOATHOCTH TOTO, YTO CTOPUT POBHO 6 JTOMOB?
A) dopmymnoit beprynnu

B) unrerpanbHoit popmynoit Myaspa- Jlannaca

C) dopmymnoii I[Tyaccona

D) nokanbnaoit popmynoit Jlammaca
]

n

36. . KomOuHammu, 4nciio KOTOpBIX onpenensercs mo gopmyie C = o Ha3bIBAIOTCS:
mi(n—m)!

A) codeTaHHSIMU;

B) pazmemenusmu;

C) nepectaHOBKaMu;

D) pa3menieHusiMu ¢ MOBTOPEHUEM

37. IlnotHOCTHIO BeposiTHOCTH f(X) HEMpephIBHOI ciTyyaifHOW Benn4nHBI X Ha3bIBACTCS:
A) ipon3BoHas QYHKIMU paclpeaeseHus ClIydailHON BEeIUYUHBI X;

B) nepBooOpa3Has GyHKIMU pacnpeaeaeHns CIydyaiiHoW BeIUYHUHBI X;

C) npousBoHas CITy4aiHOM BETUIHHBI X;

D) nepBooOpa3zHas ciay4aifHOH BeTHUUHBI X.

38. K BBIOOPOYHBIM XapaKTEPUCTUKAM PACCESTHUS CTyJaitHOW BEJTMYIUHBI OTHOCHUTCS:
A) BeIOOpOUYHAs MOJIA;

B) BeiOOpouHas MmenuaHna;

C) BbIOOpOUHas auCHEepCus;




D) BeiOopouHast cpeaHsis.

39. YucnoBoe 3HaYE€HUE CEPEUHBI JOBEPUTEIILHOIO HHTEPBAJIA XapaKTepU3yeT:
A) TOueuHYI0 OLIEHKY IIapaMeTpa paclpeeiICHus;

B) unTepBasibHYIO OLIEHKY MapamMeTpa paclpelesIeHus;

C) HaieXXHOCTH OLICHKU NapaMeTpa pPacIpeiesIeHus;

D) TOUHOCTb OLIEHKM NapameTpa pacnpeseneHus.

40. IIpennonoxxeHne o0 BUJE WIHM apaMeTpax HEM3BECTHOTO 3aKOHA PACTIPE/ICICHUs Ha3bIBACTCS:
A) HyJIeBO TUTIOTE30M;

B) anpTepHaTUBHON rUnoTe30M;

C) ommOKoii mepBoro poaa;

D) omubxoit BTOporo poja.

41. K BEIOOPOUYHBIM XapaKTEPUCTUKAM TIOJOKEHUS PACIPEACICHHS CITy9aifHOW BETMYUHBI OTHOCUTCS:
A) BeIOOpOUYHAs MOJIa;

B) BeIOOpOUHBII KO3 (HUIIMEHT aCUMMETPHH,

C) BBIOOPOUHBIH KOAPPHUIHUEHT dKCLECCa;

D) BBIOOPOYHBIH LIEHTPAIEHBI MOMEHT BTOPOTO MOPSAKA.

42. K BBIOOPOYHBIM XapaKTEPUCTHKAM (POPMBI PACIIPEICIICHUS CIYyYaiiHOW BETMYUHBI OTHOCUTCS:
A) BEIOOpOYHAs TUCTIEPCHS;

B) BeiOopouHas meamnana;

C) BeIOOpOYHAs CpeHSS;

D) Be16opouHBIN KOA(DPHUITUEHT ACHMMETPHUH.

43. TIpu mpoBepke craTuctudeckux runores ycnosue P(K > Kk,) = o onpenenser:
A) TIpaBOCTOPOHHIOI KPUTHYECKYIO 00J1acTh;

B) neBOCTOpPOHHIOI0 KPUTHYECKYIO 00JIACTh;

C) 1BYCTOPOHHIOIO KPUTHUYECKYIO 00J1aCTh;

D) ypoBenb 3HaUUMOCTH (OIIMOKY [IEPBOTO POJIa).

2.2 TunoBble 3aJaHNS IS OLIEHKH HABBIKOBOI0 00pa30BaTe/ILHOI0 pe3yJibTaTa

[TpoBepsiemslii 00pa3oBaTenbHbIi pe3ynbTar (PIOC 3++):

Kon u HaumeHnoBanue OO6pa3zoBaTeNbHBIN pe3yabTaT
UHAUKATOpA JOCTUKEHUS
KOMIICTCHIIUH

OIIK-1.1: [Ipumensier MeTo bl OOyuarommiicss yMeeT:

BBICIICI MaTeMaTHUKH JUIs -HCTIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLHIUIMH B MpodeccHOHANbHON
pemeHus 3a1a4d JeATEeNIbHOCTH;

npodeccnoHaILHOM -IPUMEHATh MaTEMaTHIECKHE METOJIbI JUTS PEIICHHS TPAaKTHIECKUX 3a/1ad.

JIeSITIIFHOCTH

1 cemectp

44. Cucrtema KaHOHHYECKHMX YpPaBHEHHH ISl JKEJIEe3HOJOPOKHOTO MOCTA, Harpy>KEHHOTO TOPU30HTAIIbHON
y3J10BOM HArpy3Kou, UMeeT BUL:

x; —0,1x, =0,03;
x; —8x, +x, =-0,8;
X, —8x;+x, =-13;
X3 —8x, +x; =—18;

-01x, +x, =0,3.




I'ne x,,x,,X;,X,,X; — UICKOMBIEC YIJIOBBIC IEPEMEILICHUS XKECTKUX y3JI0B MocTa. HeoOX0AMMO BBIUMCIUTH

3HAYCHUC YTITIOBBIX HepeMeH_IeHI/Iﬁ AJId OIIPCACIICHUSA CTaTUYECKOM HCOMPCACINMMOCTHU MOCTA.

45. 3aBoJ IO IPOM3BOJACTBY PEIBLCOB BBIMYCKaeT TPH UX BHAA [P, P,, P; HAa IPOU3BOACTBO KOTOPBIX

3aTPavYrBaACTCs YCTHIPE BHUIA CBIPBA S, .S, .33.34 . HOpMBI pacxoa CbIpbs U €I'0 3aI1aChbl 3a/laHbl B Ta6n1/1ue:

[Tponyxuus P, P, P, 3amacel
ChIpbe CBIpbS
s, 1 1 2 190
s, 2 0 2 180
S, 2 1 0 160
S, 1 2 2 250

OHpe,I[eJ'II/ITB IIJIaH BBIITYCKaA IIPOAYKIHH, ITPU KOTOPOM paCXOoAyETCs IIOJTHOCTBIO BCE CBIPhLE.

46. Tlpennpustue BBITYCKAeT MaTepHAIbl IS CTPOUTENBCTBA JKENE3HBIX IOPOr TpeX BUIOB: [Py, P,, P; H

2 3
MCIONB3YET ChIPhE JBYX THIOB: S; M S,. HopMbl pacxozma ChIpbA XapakTepU3yIOTCA MATpuued ,_|, g|, Tae

4 1

Kaxaplid smement aij (i=1,2,3; j=1,2) mokaseiBacT, CKOJBKO EIAMHHUI] MPOAYKIMHM - THIA PACXOAyeTcss Ha
MPOU3BOJCTBO €AMHMIBI MPOAYKIMHU I-T0 Buma. IlmaH BeIMyCKa MPOIYKIMH 3aaaH Mmarpuiei-crpokoir C=(100 80

. 40
130), CTOUMOCTh €IUHUIIBI KaXKJIOTO THIIA CHIPhS (ICH. €/1.) — MaTPHUIICH-CTOIONOM B = (50 . Ompenenuth 3aTpaThl

CBIPbS, HEOOXOAUMBIE /IJIsI TUTAHOBOTO BBHIYCKA MPOAYKIUH, 1 OOIIYI0 CTOMMOCTE CHIPBSI.
2 cemecTp

47.  VYron, W3MEpPEHHBIH TEOJOJUTOM, OKazaicsi paBHbiM 22°20'30"+£30". KakoBa oTHOCUTEIbHAsS
MOTPEIIHOCTh U3MEPEHUSI?

48. YpaBHEeHHE JIBUKCHUS aBTOTYJpPOHATOpa (MallvHa JUTsl TPAHCIIOPTUPOBAHUS OPTraHUYECKUX BSIKYIIHX
MaTepUalioB U UX PAaBHOMEPHOTO pacIpeeIeHUs IPH YCTPOHCTBE TPaBUMHBIX M IIEOCHOYHBIX MMOKPBITHIA)
umeet Buj I = ti + t2) + t3k, rae t — Bpems. OnpenenuTh CKOPOCTh U YCKOPEHUE BMKEHHST B MOMEHT t = 1.

2 43 .
49. Tloesa-penbcoyknamguuk jpmwkercs mo 3akony O =21t+3t° —t°. Haiitu ero makcumambHyIO
CKOpOCTb.

50. MOMEHT CONpPOTUBICHUS OATKH KEIEC3HOAOPOKHOTO MOCTa MPSIMOYTOJLHOTO CEUCHHS Ha H3THO
MIPOIOPIIMOHANIEH MTPOU3BEICHUIO IUPUHBI STOTO CEUEHUS Ha KBAAPAT €ro BhICOTHI. KakoBbI JOKHBI OBIThH
pasMmepsl CeucHHs OajKu, BBIPE3aHHON M3 KPyrjaoro OpeBHa auamerpoM d, 4yTOOBI €€ CONMPOTHBIICHHE Ha
HU3ru0 OBLIIO HAMOOJIBIITHUM?

51. Kakyio paboTy HaJ0 COBEpUIMTh HAKIOHHOMY BHOpAIMOHHOMY TIpOXOTy (yCTpPOHCTBO i
MEXaHUYECKON COPTUPOBKHU CHITYYUX MATEpUajoB), YTOObI pacCTSIHYTh MPYKUHY MEX]y CTaOMIN3aTOpaMu
Ha 4 cM, ecii U3BECTHO, 4TO OT Harpy3ku B 1 H ona pactarusaercs Ha 1 cm?

3 cemectp

52. VYcraHOBIEHO, YTO CKOPOCTh V MHQMIBTPALMU BOJABI B TIOYBY, KaK (YHKIHS BPEMEHH t, BEIpaskaeTcs
mo popmyne V = a + bt — 0,5, rne a u b xoncrautel. [locTossHHAas a 3aBUCHT OT THIA IOYBHI H
NpEeICTaBIseT COO0 MHUHHUMAIBHYIO CKOPOCTh, C KaKOi BOJa MPOCAYMBACTCS B TOYBY JIO COCTOSIHUS €€
MOJIHOTO HackieHus. [locTossHHAs D XapakTepu3yeT CTeleHb BJIAKHOCTH MOYBBI, Mpu b = 0 MbI uMeeM
CKOPOCTh MH(QWIBTPAIlMM B YCJIOBHSIX HACHIIEHHS MOYBBI. DyHKIUS V acCUMITOTHYECKH CTPEMHUTCS K
3Ha4YeHuto a npu t. OnpenennuTs KOIU4ecTBO BobI Q, MPOHUKAOMIEH B TPYHT.




53. 3a CKOJIBKO BpPEMEHHU JOCTaBJICHHas OWTyMHasi cMmech, Harpetas no 100°, B moa3eMHOM rapaxe C
temneparypoit TO = 20°, oxnaautcs no 25°, ecnu 1o 60° ona oxmnagurcs 3a 10 muH.?

54. XKenezHomopoKHBIA COCTaB Maccoll M KI' B MOMEHT OTKJIIOUEHHUS [IBUraTels JIOKOMOTHBA LIEN CO
ckopocthio 20 M/c. Uepes 50 ¢ ckopocTh cocTaBa yMeHbIIach 10 10 M/c. [IpuHrUMast, 4TO COMPOTUBIICHUE
JBUKEHMSI MTPOIIOPLIMOHAIIBHO €r0 CKOPOCTH, HATH YpaBHEHUE CKOPOCTU U ONPEIEIHUTbH, YEPE3 CKOJIBKO
CEKyH/JI OT HayaJia JABM)KEHUs 0e3 paboThI IBUraTellsl €ro CKOPOCTh OKAXKETCsl paBHOI 5 m/c?

55. Yckopenue npsMoIuHEHHOTO JIBI)KCHHSI JIOKOMOTHBA BhIpaxaeTcst popmyioit a = 2t — 10 m/c2. Haiitu
ypaBHeHue aBrkeHus, ecnu npu t = 0 cek. S =4 munpu t = 3 cex. S = 13 M, ¥ MTHOBEHHYIO CKOPOCTh
nmokomoTuBa mipu t = 10 cek.

56. XenesHogopoxkHas miargopma Macchl M, BbIBEACHHAs M3 IIOJIOKEHUS DPAaBHOBECHs, COBEPIIAET
KoJ1eOaHus B BEPTHKAILHON IUIOCKOCTH MO jeiicTBreM BoiHyxkmaromei cunsl f(X), rme x — Bpewms.

Haiinute 3aBMCHMOCTb OTKIOHEHHs TnaThopMmbl OT monoxkenus pasHoBecus Y(X) orT Bpemenu, ecrnm

CONPOTHBJICHHE CpPE/bl MPOMOPIHUOHAIBHO CKOPOCTH, C KOI(PQUIMEHTOM HpPONOPHUOHATIBHOCTH K, a
BOCCTAHABIIMBAIOIIAsl CHJIAa PECCOPBI, CTpeMsmiasics BEpHYTh IUIaTGOpMy B IMOJIOKEHHE DPABHOBECHS,
HPOIMOPLUOHATBHA BETUYNHE OTKIOHEHHS, ¢ KO3(DGHUIUESHTOM MPONOPIUOHATBHOCTH K, . CunTaercs, 4To B

moment Bpemern X =0, y(0)=y,, y'(0) =y;.
4 cemecTtp

57. Jloka3aTb, 4YTO HENpepbIBHAs ciy4yailHas BelaMuMHAa 1 — BpeMs MEXIYy IMOSBICHUSAMHU JABYX
[I0CJIE/IOBATENIbHBIX COOBITUM B  TEXHOJOTMYECKOM IIPOLECCEe CTPOUTENIbCTBA  JKEJIE3HBIX  J0POT
(mpocTeiiiero) TMOTOKAa C 3aJaHHOW WHTEHCUBHOCTBIO A — HMEET I[0Ka3aTelIbHOE paclpeesiCHue

F(t)=1-e* (t20).

58. Cpennee umcino 3aka3oB OETOHA IS CTPOMTEIHCTBA KEIE3HOJOPOKHBIX MOCTOB, IMOCTYHAIOMINUX HA
JMCIIETYEPCKUM IMyHKT 3a OJIMH 4ac, paBHO TpeM. HaliTu BEpOSATHOCTH TOrO, UTO 3a 2 yaca MOCTYIHUT: a)
YeThIpE BbI30BA; 0) MEHEE YEThIPEX BHI30BOB; B) HE MEHEE UYEThIPEX BHI30BOB.

59. Ilo mpOTOKONIy TOJOXKEHHS PEIbCOBBIX HUTEH MO YPOBHIO, M3MEPEHHOMY TIOMEPEK OCH IyTH B
CEYCHMSIX, PACIIOJIOKEHHBIX Yepe3 S METPOB

-4 10 |-2]1 |2 |1 |-8]0 |2 |-5|1 |[-3]0 |42 -1 13 (1 |-1]0
1 /3 |0 |4 |-7 |5 |1 |-2 ]2 |-1 |3 |0 |2 |-1]1 3 [-3 14 |1 |5
6 |-1 |1 |7 |6 |-1 |7 |8 |4 |-3|5 |-2]1 |5 |2 2 |1 |4 |41
2 (-3 |7 |0 |3 |2 |4 |[-5]6 |8 |-1|0 |6 |[-2]0 7 |-2 |16 |0 |8
5 (1 |2 |4 |8 |4 |2 |1 |3 |44 |7 |1 |7 |3 4 |-4 |5 |1 |4

COCTaBUTh JUCKPETHBIM M HWHTEPBAJIbHbIA BapUALMOHHBIE psiabl. HaWTH OCHOBHBIE YMCIOBBIE
XapaKTePUCTHKU: BEIOOPOUHYIO CPEHIO, CPETHEKBAIPATUYHOE OTKIOHEHUE, MOAY U MEJIUaHy.

60. BeraucimTh mpoIeHT MPOTSHKEHHOCTH HEUCIIPABHOTO MTYTH TI0 CTATUCTHYECKUM JAHHBIM U3MEPCHHUS
OTKJIOHEHHs ITUPHHEI KOJIEH OT ee HOPMATUBHOTO 3HaueHus 1520 MM, eciu 0 = 2,0, yuuThsIBas, 4o

OTKJIOHCHHA B IIMPHUHE KOJICHU HA IPAMBIX U KPUBBIX YUaCTKax IMIYTH Ha ACPCBAHHBIX HIIN JKeJIe300€TOHHBIX
mrajiax HE JOJIKHBI ITPEBLIIIATDL 110 YHIUPCHUIO 6 MM H 110 CYKCHUIO 4 MMm.

Kon u HanmeHoBaHMe OO6pazoBarenbHBIN pe3yabTaT
NHAWKATOpa JOCTUKCHUA
KOMIICTCHIIHU

OIIK-1.1: TIlpumensier wmetoabl | OOyYalOUIMIACS BIaJCeT:

BBICIIICH MaTeMaTUuKu JUIA | -METOJaMH MaTeMaTHYEeCKOT0 ONHCAHUS (PU3HYCCKUX SIBICHUH U TPOILIECCOB,

pelieHus 3a/ay | -anmapaTtoM MaTeMaTHMYeCcKOTro aHajlu3a, TEOpPUH BEpPOSITHOCTEM U MaTeMaThyecKou
po¢eCCHOHATBHOM CTaTUCTHKH.

JEeSITESILHOCTH




1 cemecTp:
3 4
61. HaliTu npousBeeHne MaTpPHUIL (1 2 3} 3 4|
15 3 1
62. HaiiTu BekTOpHOE MPOU3BEICHIE BEKTOPOB.
a={2;1;3}u b={1;2; 3}.
63. Haiitu npenen lim M
ol 2x% =2
2 cemecTp:

3
64. Haiitu npousBognyto pyHkuuu Y =519
65. Haiiti npomssoanyio dyrxumn U= x*+3xy” B Touke M(1;1) B HampaBieHUH eIMHIYIHOTO BCKTOpaé
(0;1)
2x* - x° +2

66. Haiinure HeonpenenennbIii uaterpan | = J.fdx

3 cemecTp:
67.. Yka3aTh B/ 4aCTHOTO pernenns ypasuenns Y —2Yy' =6+12x —24x°.

68. st JLH.JL.Y. mogo6pars CTpyKTYpY 4aCTHOTO PEIEHHs y* 110y +20y =e . x°.
0 2h Xn

—
an”+1

69. HaliT 0611aCTh CXOJIMMOCTH CTEIICHHOTO psijia

70. Haiftu pasnokeHue B CTENEHHOW psA MO CTENeHsM X perieHus aud@epeHnanibHoro ypaBHEHUs

(3amMcaTh TpH NEPBBIX, OTIIMYHBIX OT HYJIS, WIEHA 3TOro pasnoxkenus) Y = XY + e, eciu y(O) =0.

4 cemectp:

71. U3 reHepanbHON COBOKYITHOCTH M3BJIeYeHa BhIOOpKa oObpema N=20.
Xi 3 4 6 9
ni 2 4 7 7

Haiitn HeCMEIIEHHYI0 OLIEHKY MaTEMaTUYECKOTIO 0KUIAHUS.

72. Ha cknan noctynaetr 40% neraneii ¢ nepsoro 3aBoaa u 60% neraneit co Broporo 3aBoaa. BepostHocTh
M3TOTOBJICHUST Opaka JUIsi TEepBOTO M BTOpOro 3aBoja coorBercTBeHHO paBHel 0,01 u 0, 04.Haiitu
BEPOSTHOCTH TOT0, YTO Hayauy IMOCTYIMBILAS HA CKJIaJl I€Tallb OKa)KeTcs OpakoBaHHOM.

73. HenpepbiBHas ciydaiiHas BenmuunHa X 3a/aHa QYHKIMEH pactpeaeIeHHsI

0, x<1
f(x)=42x/3, 1<x<p
0, x>2

Yemy pasHo B?

74. CnydaiiHas BeM4rHA X 3a/1aHa PSAIOM PACIIPEEIICHMUS:

Xi| -1 0|57
n |10 2 |6 | 2
Haiitu 00bem BEIOOPKH N M OTHOCUTENBHYIO YacTOTY W3 BapUAHTHI Xs.

75. U3 reHepanbHON COBOKYIMHOCTH H3BIeUeHa BBIOOpKa 0O0bemMa N = 70, MOJUTOH OTHOCUTENBHBIX YaCTOT
KOTOPOW UMEET BU]T




w; A
0,5

0,1 f—e

0 2 4 6 8 Xi.
Haiitu yncno Bapuant X; = 4 B BRIOOpKE.

76. ns ciayyaitHOM BenWYMHBI X, paclpeleICHHON MO0 HOPMajJbHOMY 3aKOHY, HaWJeH TOBEPHUTEIIbHBIN
unrepBan (12,46; 13,56) i OLIEHKH HEW3BECTHOTO MAaTEMAaTUYECKOro oxkujaHus. OnpeneauTs TOUYHOCTh
OLICHKH.

2.3. IlepedeHs BOIPOCOB Uil HOATOTOBKU 00YYAIOMIUXCSI K TPOMEXKYTOUHOM aTTeCTaIlllu
Bormpocs! k 3auery c onenkoi (1 cemectp) :

1. Martpunpl, UX BUIBI.

2. CrnosxeHue (BbIYMTAHUE), YMHOKEHUE MAaTPULL.

3. Omnpeaenureny BTOPOro U TPEThETo MOpsAKa.

4, OCHOBHBIE CBOMCTBA ONPEICTUTEIICH.

S. Omnpeapenurens n-ro nopsijaka

6. OO6parHas mMaTpuIa.

7. Panr maTpuirsr.

8. Cucremsl nuHelHbIX ypaBHeHUN. Teopema Kponekepa-Kanemnu.

9. Merton Kpamepa 11 perieHust CUCTEM JIMHEHHBIX YpaBHEHUH.

10.  Metoza oOpaTHOI MaTPHUIIBI AJIs1 PEHICHUSI CHCTEM JIMHEHHBIX YPaBHEHUIA.

11.  Merog lNaycca aiis pereHns CUCTEM JIMHEHHBIX ypaBHEHUH.

12. OnHOpOAHBIE CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

13.  BekTtopsbl, reoMeTpHUUECKUE ONEpallui ¢ BEKTOPaMH.

14.  Jlunelinas 3aBUCUMOCTb BeKTOpOB B R2. basuc.

15.  Jluneiinas 3aBUCUMOCTb BeKTOpoB B R3. basuc.

16.  KoopamnartHast popma 3amuicu BeKTopa.

17.  [leiicTBus C BEKTOpaMU B KOOPJUHATHON (opMme.

18.  [lenmeHwue oTpe3ka B JaHHOM OTHOIICHHHU.

19.  CkanspHOe npou3Be/IeHHE BEKTOPOB U €0 CBOMCTRA.

20.  BrluncieHHE CKANSIPHOTO MPOU3BEICHHS.

21.  JlnuHa BekTOpA.

22.  Yroa Mexny Bekropamu. OpTOrOHaJIBHOCTb.

23.  BexTOpHOE NMpOU3BEJCHHE U €T0 CBOWCTBA.

24.  BrluncieHHE BEKTOPHOTO MPOU3BEICHHS.

25.  Ilnomane TpeyroiabHHKA, BEIYUCIsSEMas Yepe3 BEKTOPHOE MPOU3BEIEHIE BEKTOPOB.
26.  KoumHeapHOCTb.

27.  CwmemaHHO€ NPOU3BECHUE BEKTOPOB, €r0 CBOMCTBA M T€OMETPUYECKUNA CMBICII.
28. Brruucienue cMenaHHoro mpou3BeICHHUS.

29.  KoMmuiapHOCTb.

30.  TlonsTtue 00 ypaBHEHUM MOBEPXHOCTH U JIMHUH.

31.  IImockocTb; ypaBHEHHE IUIOCKOCTH, MPOXOASIIECH Yepe3 TOUKY U NMEePIEeHUKYISIPHONW BEKTOPY.
32.  PaznmuHOE pacroyiokeHHe MIIOCKOCTEH B IMPOCTPAHCTBE.

33.  YpaBHEHHE IIIOCKOCTH, MPOXOJIAIIECH Yepe3 TPH 3aJaHHbIE TOUKH.

34.  PaccrosiHME OT TOYKH JI0 TUIOCKOCTH.

35.  Yroa Mexny IUIOCKOCTSMH, YCIIOBHE MapaIeIbHOCTU U NMEPIEHIUKYIIPHOCTH MIIOCKOCTEH.
36.  Ilpsmble B mpocTpaHcTBe. OOIINE ypaBHEHUS MPSMOH.

37.  Kanonuueckue ypaBHEHHs MPSIMOH.

38.  Ilapamerpuyeckue ypaBHEHHS MPSIMOIA.

39.  VYpaBHeHHue npsAMON B IPOCTPAHCTBE, IPOXOISIIEH yepe3 Be TOUKH.




40.  CBs3b MEXIy Pa3IMUHBIMU YPAaBHEHUSMU MPSMON B IPOCTPAHCTBE.

41.  Yroa Mexay npsMbIMU. Y CIIOBUE KOJUTMHEAPHOCTH U OPTOTOHATBHOCTH.

42.  Yron Mexay NpsIMOH M MJIOCKOCTHIO. Y CIIOBHE KOJUTMHEAPHOCTH ¥ OPTOTOHATBHOCTH.
43.  PaccrosiHue OT TOYKH JI0 MMPSIMOU B MMPOCTPAHCTRE.

44.  TlpsiMble Ha TUIOCKOCTHU. Y paBHEHHUE MPSMOMN C YTIIOBBIM KO3 DHUIIMEHTOM.

45.  YpaBHeHHE NPSAMOI HA IUIOCKOCTH, MPOXOIAIICH Yyepe3 IBe TOUKH.

46. PaccrositHue oT ToOUKH 10 TPSAMOKM HA INIOCKOCTH.

47.  Yron Mexay NpsMbIMU. Y CIIOBUE MapalIeIbHOCTH U MEPHIEHAUKYIISIPHOCTH MPSMBIX Ha
TUIOCKOCTH.

48.  Kpusble BTOoporo nopsiika. OKpy>KHOCTb.

49.  Dmmunc. Kanonudeckoe ypaBHeHue, Gpopma.

50.  DOxcuentpucurtet suiunca. GokanbHbIE PaUyChl, TUPEKTPUCHI.

51. T'umep6ona. KanoHuveckoe ypaBHEHUE.

52.  AcumnToTsl, (hopma TUrepooIIbl. DKCIIEHTPHUCUTET.

53.  Jupektpucsl, (hoKalbHBIEC PAANYChl THIEPOOIIHI.

54.  Tlapabomna. Kanonnueckoe ypaBHeHue, hopma.

55.  upekrtpuca. @okanbHbIi paguyc napadoJsl.

56.  OO6mee onpeaeneHNue KPUBBIX BTOPOTO MOPSAIKA, TeOMETprudeckoe U puznyecKkas
MHTEPIPETAIIHS.

57.  IlpuBeneHue ypaBHEHUs KPUBOIl BTOPOTO MOPSIKA K KAHOHUYECKOMY BUY.

58.  TlomepxHoctu BrOoporo nopsiaka. Cepa u JUTHIICOUI.

59.  T'umep6oyouIbl: OHONOJIOCTHBIN U JBYXIOIOCTHBIH.

60.  IlapaGonouapl: HIUTMIITUYECKUIN U THITEPOOTUICCKUN.

61.  Konyc BToporo nopsigka, KOHU4E€CKHE CeUeHUs (KOHUKH).

62.  IuauHIpHI BTOPOTO MOPSIKA.

65.  KomruiekcHble unciia B anredOpandeckoit opme u 1eHCTBHS Ha/l HUMH.

66.  KomruiekcHbIe Yrcia B TPUTOHOMETPUYECKOHN | MOKa3aTeIbHON opMax.

67. JleiicTBUS ¢ KOMIUICKCHBIMU YHCIIAMH: CIIOKCHUE, YMHOXKCHUE, JCTICHUE.
68.  ®opmynsl Myagpa.

Bompocsr k 3auety (2 cemectp) :

1. Juddepernnan u mpou3BogHAS YHCIOBOH PYHKIINH OJHOM epeMeHHOH. [ eomeTp. cMbICa.
2. Teopema o cBs3u nupHepeHIupPyeMOCTH U CYILIECTBOBAHUS POU3BOJHOM. Teopema o CBs3U
I depeHIIMPYEMOCTH U HENTPEPHIBHOCTH.

3. IMonublit nuddepeniman 1 yacTHble IPOU3BOIHBIE YUCIOBOH (DYHKIIMHM HECKOJIBKUX
IIepEMEHHBIX. [ €OMEeTpUYECKNIA CMBICII.

4. Beruuciienue npou3BOAHBIX U TUGHEPEHINATIOB CI0XKHBIX (GYHKIUH.

5. Brruncnenue npon3BoAHBIX HEABHBIX (DYHKIUH.

6. ITpouzBoaHbie U U depeHIanbl BEICIINX TOPSIKOB s YUCIOBOM (QYHKIIUU OJHOM
IIEPEMEHHOM.

7. YacTHble TPOU3BOIHBIE YUCIOBON (QYHKIIMU HECKOJIIBKUX NTEPEMEHHBIX U TOJTHbIE

¢ depeHInabl BHICIINX MOPSIIKOB.

8. CaoiictBa ¢pynkuuit, tudpepenupyeMsix Ha naTepBane. Teopemsl Posuisa, Komm u Jlarpanxa.
9. Teopema Jlonutaia. PackpsiTie HeonpeneneHHOCTEN 1o npaBuity Jlonmuras.

10.  ®opmymna Teitnopa st MHOTOUJIEHA.

11. ®opmymna Teiimopa st dyakuun. Ocrarounsiii wieH Gopmyisl Teitnopa B hopme Jlarpanka u
ITeano.
12. Dxcrpemymbl QYHKIHA. BBITyKIIOCTh M BOTHYTOCTH (DYHKITHH.

13.  Touku neperun6a. ACUMIITOTEHI.

14.  JlokanbpHbIe SKCTPEMYMBbI (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

15.  VYcrnoBHBIE 3KCTPEMYMBbI YUCIOBOM (DYHKIIMM HECKOJIBKUX MEPEMEHHbBIX. MeTo1 MHOXKUTENEH
Jlarpanxa.

16.  I'moGanbHbIE SKCTPEMYMBbI YUCIOBOH (PYHKIIUM HECKOJIBKUX MTEPEMEHHBIX.

17.  IlpousBojHas CKaJSIpHOTO IOJIS 110 HanpaBieHuto. [ pagueHT.

18.  IlepBooOpa3Has u HEONpeAEICHHbIH HHTETpal.

19. OcCHOBHBIE CBOMCTBA HEOTIPEICTICHHOTO HHTETpaa.



20.  MHTerpupoBaHHE MOACTAHOBKOMN H IO YACTSM.

21.  HuterpupoBaHue HEKOTOPHIX (PYHKIIUN, COMEPKAIIMX KBAAPATHBINA TPEXUJICH.

22.  PaumonanbHble 1pobu. IIpocreiimue panroHanbHble IpOOH U UX UHTETPUPOBAHHE.

23.  IlonsTue onpenaeneHHOro HHTErpaja Kak Mpejeia UHTErpaabHOW CyMMBI.

24, ®opmyna Hetorona—Jleii6Huma. OCHOBHBIE CBOMCTBA ONPEIEICHHOT0 HHTErpaa.

25. OI11eHKH OTPEICIICHHOTO HHTETpaIa.

26.  Teopema 0 cpenHEM 3HAYCHHH.

27.  BoluncneHue onpeeIeHHOro HHTerpaa ¢ MOMOIIbIO MOJCTAHOBKH U O YaCTSIM.

28.  BrrumcneHue miomaaei miockux obdaacreid, 00bemMa 1 IUIONaId TOBEPXHOCTH TeJla BPALECHUS C
MTOMOMUIBIO ONPEEIEHHOT0 UHTErpaa.

29.  BoluncieHHe AIUHBI TyTH IIOCKOH KPUBOH € TIOMOIIBIO OMPEASIEHHOTO HHTErpaia.

30.  HecoOcTBeHHbIE HHTErpaNbl C 0ECKOHEUYHBIMU MpeAeiaMi HHTETPUPOBAHUS U OT Pa3phIBHBIX
GyHKIHH.

31.  TeopeMbl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

32. [onueiii tuddepennuan u yacTHbIe TPOMU3BOIHBIC YNCIOBOW (DYHKIIMH HECKOIBKUX TEPEMEHHBIX.
['eomeTpuyeckuii CMbICI.

33. JlokanbHbIE 3KCTPEMYMbI (PYHKIIMU HECKOJIBKHX MIEPEMEHHBIX.

34. VYcnoBHBIE 3KCTPEMyMBbl YHUCIOBOM (DYHKIMM HECKOJBKHX IE€peMEHHbIX. MeToa MHOKUTenel
Jlarpanxa.

35. ['mobanbHbIe SKCTPEMYMBbI YHCIOBOH (PYHKIIMN HECKOJIBKUX IT€PEMEHHBIX.

Bompocsr k 3auety (3 cemectp) :

[onsatue o nupdepennmansHoM ypaBHeHuu. 3aaada Komm aist JIY nmepBoro nopsiaka.
VYpaBHeHUE ¢ pa3AessSOIUMUcA epeMeHHbIMA. JInneitnoe Y.

OnnopoaHoe auddepeHnnanbHoe ypaBHEHUE (IEPBOTO MOPSIIKA).

YpaBHEeHHS B MOTHBIX T depeHIranax.

3anaua Komm st nuddepeHmanbHbIX ypaBHEHUH BBICIIUX MTOPSIKOB.

YpaBHECHHSI, TOMYCKAIONTUE TIOHUKCHHIE MTOPSIKA.

Jluneiinble OHOPOIHBIE ypaBHEHUs. Onpe/iesieHns: U CBOWCTBA.

Pemenvie TMHEHHBIX OAHOPOIHBIX YPABHEHHM C TOCTOSTHHBIMH KO3 (DUITUESHTAMH.

CtpykTypa pelieHus JMHEHHOT0 HEOJHOPOIHOTO ypaBHeHHsI. HaxoxeHne 4acTHOTO pelieHus
JUHEHHOTO HEOTHOPOJHOTO YPaBHEHUS C MIOCTOSTHHBIMH K03()PHUIIMEHTaMU U ¢ IPaBOM YacThIO
CHENHaTbHOTO BU/A.

10.  Meton Bapuaniy MPOU3BOIBHBIX TOCTOSIHHBIX.

11. Hopwmansnsie cuctemsl JIY. Pemenne cuctem [V ¢ moctosHHBIME K03 PHUIIMEHTaMU METOJIOM
UCKITIOYCHUS i METOJIOM XapPaKTEPHUCTHUK.

12. Psan. Cymma psina.

13. OO01mure CBOMCTBA CXOSAIINXCS PSIJIOB.

COENDUTEWN

14.  CpaBHeHHE PSJIOB € NOJIOKHUTEIbHBIMH YWICHAMH.

15.  Tlpusnak cxoaumoctu [amambepa /isi MOTOKUTEIBHBIX PAJIOB.

16.  PaguxanbHbIi npu3HaK cxoanuMocTu Koy i NoJ0XKHUTEIbHBIX PSJIOB.
17.  HWuterpanbHblil npu3HaK cxoauMocTH Komu Jij1st MonoKUTENbHBIX PSIOB.
18.  3naxouepenyromue psaasl. Teopema JlelioHu1A.

19.  3nakomepeMeHHbIE pSAABI. AOCONIOTHAS M YCIOBHAS CXOAMMOCTH.

20.  dDyHKIMOHAJBHBIE PSABI M UX CBOMCTBA.

21.  Crenennslie psgpl. Teopema Abeds.

22.  CaoiicTBa CTENEHHBIX PSIOB.

23.  Psan Teiinopa.

24.  DKCHOHEHIMATBbHBIN PAI.

25.  Psansr Teitnopa uist cHHyca ¥ KOCHHYCA.

26.  BpbluncieHue 3Ha4e€HUS (PYHKIIUH ITyTEM Pa3IOKEHHs B CTETIEHHOU PSI.
27.  BobluncIeHHE HHTETPAJIOB IYTEM PA3JIOKEHHS B CTETICHHOM PSII.

28.  IlpubmmkeHHOH pernreHue qudhepeHHATFHBIX YPAaBHEHHH C TIOMOIIBIO PSIOB.

Bomnpocsl k 3x3ameny (4 cemectp):
Teopus BeposTHOCTEN



1.0OcHoBHBIe TOHATHS U ompeneneHus. Ciyuaiiple coObiTusa. Kiaccmueckoe W CTaTUCTHYECKOE
oTpe/ieNIEHUs] BEPOSTHOCTU COOBITHS.
2.0cHOBHBIE TeOpEeMbI TeOpuH BepoaTHocTel. [TomHast rpymnmna coObITHIA.
3.3aBUCHMBIC U HE3aBUCUMBIC COOBITH. Y CIIOBHASI BEPOSTHOCTh. TeopemMa YMHOKEHHUS BEPOSTHOCTEH.
4.Dopmyna moHOM BeposiTHOCTH. BepositHocTh rumnotes (dhopmyna baiieca).
5.Cnyyaitnas BenuunHa (CB). 3akon pacnpenenenus CB. ®ynkius pacnpeaencHus, e CBOMCTRA.
6.OyHKIMS INIOTHOCTH, €€ CBOMcTBA. XapakTepuctuku CB.
7.buHoMMaNbHBIN 3aK0H pacnpeaeneHus CB, ero cBoicTBa, XapaKTEePUCTUKH.
8.Pacnpenenenue Ilyaccona, ero xapakTepuCTHKY.
9.PaBHOMEpHOE M TTOKa3aTeIbHOE pachpeesneHus HernpepoiBHon CB.
10.Hopmanbubiii 3akoH pacnpenenenus CB. ®@ynkuus mnotHoctd. HopmupoBaHHOE HOpMalibHOE
pacnpenenenue. Materpan BepositHocTert (pynkius Jlammaca).
11.BeposiTHOCTb IONIaiaHus B 3aJaHHbINA HHTEpBaJl. [IpaBuio Tpex curM. ACUMMETPHS U dKCLIECC.
12.BeposiTHOCT, HACTYIUIGHHS COOBITMHM NpU HE3aBUCHUMBIX HCHbITaHUSAX (popmynsl bepHysiu,
Ilyaccona, nokanbHas Teopema Jlammnaca).
13.3akon Oonpmmx umcen. Teopema YeOnimieBa, 4acTHBIM ciydaik TeopeMbl. Teopema bepnysm.
ITonsTue o Teopeme JlsamyHoBa.
14.1TonsiTHe O CilydalHBIX MPOIECCA U UX XaPAKTEPUCTUKAX.
Maremaruueckas CTaTUCTHKA
l.'enepanbHas COBOKYMHOCT, U BbIOOpka. Crartuctuueckas  (yHKIUS — pacrnpesesieHusl.
CratucTtrueckas JI0THOCTh BEPOSITHOCTH. UKCIIOBbIE XapaKTEPUCTUKHM CTATUCTUYECKUX paclpeaeaeHui.
2.OCHOBHBIE MOHSATHUS O TOYEYHBIX OLEHKAX MapaMeTpoB pacnpeneneHuss. OLeHKa MaTeMaTuyecKoro
OKUJaHUSI.
3.Metozapl OCTPOEHHUS 3aKOHOB PACHPEIEICHUS IO ONBITHBIM JJaHHBIM: METOJ, MOMEHTOB.
4.IIprHINTT MAaKCUMAJIBHOTO MPABIOTIOA00HS.
5./loBepuTtenbHblE HMHTEPBAJIBI U JOBEPUTENIbHAS BEPOSTHOCTb. JlOBEpHUTENbHBIA HMHTEpBAI MJIA
MaTEeMaTHYECKOTO OKUIAHUS IPU O0JIBIIIOM 00beMe BHIOOPKH.
6.Jl0BepuTENbHBII HHTEPBAI U1 MAaTEMATHUYECKOT0 OKUAHUS MPU MAJIOM 00beMe BHIOOPKHU.
7.11oHSITHE O CTATUCTUYECKUX TUITOTE3aX.
8.Bunwl runores. Kpurepuii [Tupcona X2.
9.l'umore3a 0 aucnepcHusX JBYX HOPMaJbHBIX ciydaiHbIX BennuuHax (CB) (mpu HeW3BECTHBIX
cpennux). ['unoresa o aucnepcusix AByx HopMalibHbIX CB (1pu U3BECTHBIX CPEAHUX).
10.Muoromepubie CB. @yHKIMS ¥ INIOTHOCTH pactpenenenus nsymepHoit CB.
11.YcnoBHble 3ak0HBI pacnpenenenns. MoMeHTsl 1BymepHoil CB.
12.HopmalibHBIN 3aKOH Ha TNIOCKOCTH. Y CJIOBHBIE MAaTEMaTUUECKHUE OXKUTAHUSI.
13.JInnelinas perpeccusi.
14 . KoppensairnoHHO-perpecCCHOHHBIN aHamu3. DYHKIIMOHAIbHAS, CTOXAaCTHYECKasi U KOPPEISITUOHHAS
3aBUCHUMOCTH.
15.0npenenennie GopMbl MapHON KOPPETAIMOHHON 3aBUCUMOCTH.
16.PerpeccroHHBIN aHaIU3 NapHOM JIMHEHHON 3aBUCHUMOCTH.
17.KoppenainoHHbIi aHaIu3 MapHOW JIMHEHHON 3aBUCHUMOCTH.
18.Cratuctiueckue MeTo bl 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

3. Meroan4eckue MaTepHaJibl, ONpeaesiioIue MPoueIypy 1 KpUTEPUH OLlCHUBAHUSA
c(hopMUPOBAHHOCTH KOMIIETEHIMI NPH NPOBeIeHUHM POMEKYTOYHOM aTTecTaluu

Kpurtepun popmMupoBaHus OLIEHOK 110 0TBETAM HAa BOIIPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYarOIMIEMYCs, €CIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «XOPOIIO» BBICTABISETCS OOYUYaAIOMIEMYCs, €CJIM KOJMYECTBO TPABWIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o01iero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHUTEIbHO» BBICTABISIETCS OOydJarOMIEMyCs, €CJIH KOJHYECTBO MPAaBUIBHBIX
OTBETOB Ha TECTOBBIE BOIPOCHI —/5—60 % 0T 00111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEYI0BJIETBOPHUTEJIbHO» BBICTABISIETCS OOYYArOIIEMYCsl, €CIH KOJMYECTBO MPAaBUIBHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3aJaHHBIX BOIIPOCOB.



Kpurepun popMupoBanus oueHoOK Mo pe3yabTaTaM BbINOJHEHUS 3aJaHUI

«OTINYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHIIOTHEHHYIO MTOJHOCTHIO 0€3 OIMOOK ¥ HEJJOYETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MMOJIHOCTHIO, HO TMPU HATMYWU B HEl He OoJee
OJTHOW HEerpyOoi OIMOKY U OJTHOTO HEeloueTa, He 0oJiee TPEeX HEeJJ0YECTOB.

«Y10BJIETBOPHUTEIBHO/3a4TEH0» — CTABUTCS 32 PadOTy, €CITM O00yUYaIONIUIICS MPAaBUIHLHO BBITIOTHIII HE
MeHee 2/3 Bcel paboThl WM JTONMYCTHI He 0ojiee oHO# rpy0oil OmMOKH U ABYX HEIOYETOB, HE OoJiee OJTHOU
rpy0oii U oxHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyO0oW OmIMOKH M JBYX
HEJ/IOYETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4YTEHO» — CTABUTCA 3a PA0OOTY, €CIM YHUCIO OMHMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YJOBJIECTBOPUTEIBHOY WM TIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcei paboThI.

Buowvl owubox:

- epybOvle OwubKU: He3HaAHUe OCHOBHbIX NOHAMUU, NPABUL, HOPM, HE3HAHUe NPUemMo8 peuleHus 3a0ay;
OWUOKU, NOKA3bIEAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepybOvle OWUOKU. HEMOYHOCMU GOPMYIUPOBOK, ONpedeseHUll, HePAyUOHAIbHbII 6blOOP X00d
peuenus.

- Heooyemvl. HEPAYUOHATbHbIE NpUeMbl BbINOJHEHUS 3A0aHUs; OMOeNIbHble NOSPEeULHOCU 8
Gopmynuposke 6v160008, HEOPEAHCHOE BbINOIHEHUE 3A0AHUS.

Kpurepun ¢popMupoBaHus 0O11eHOK 110 324eTy C OLEHKOI

«OTJINYHO/32aUTEHO» — CTYACHT MPUOOpen HeoOXOAMMbIE YMEHHUS W HABBIKM, IMPOJIEMOHCTPUPOBAI
HABBIK IPAKTHYECKOTO IPUMEHEHUS TIOTyYSHHBIX 3HAHU, HE JOMYCTUI IOTUYECKUX U (PaKTUYECKUX OIIMOOK

«Xopo11o/3a4TeH0» — CTYIEHT MPUOOpeN HEOOXOIMMBIE YMEHHS W HAaBBIKH, MPOJAEMOHCTPHUPOBAI
HABBIK MPAKTUYECKOrO MPUMEHEHUS IMIOJYYCHHBIX 3HAHW; JOMYCTHJI HE3HAUYUTEIbHBbIC OIIMOKU U
HETOYHOCTH.

«Y10BJIETBOPHUTEJIHHO/32a4TEHO» — CTYACHT JOMYCTHII CYIIECTBEHHBIE OLITUOKHU.

«HeynoB/1eTBOPUTEILHO/HE 32aUTEH0» — CTYACHT JEMOHCTPUPYET (PparMeHTapHBIC 3HAHUS U3y4aeMOTO
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JTOMYILIEHBI IPYOble OIINOKH.

Kpurepuu popMupoBanus 01leHOK IO 3a4eTy

«3auTeHo»» - 00YyYarolIUiicsl TEMOHCTPUPYET 3HAHME OCHOBHBIX PAa3JIENIOB MPOTPAMMBI M3y4aeMOro
Kypca: ero 0a3oBbIX MOHATHHN M (pyHIaMEHTaIbHBIX MpoOJeM; MpruoOpen HEeOOXOAUMbIE YMEHUS M HaBBIKH,
OCBOMJI BOTIPOCHI MPAKTHYECKOT'O MPUMEHEHHMS ITOJTyYSHHBIX 3HaHU, He JOMYCTHI (PaKTHUYECKUX OIMOOK MpH
OTBETE, JOCTATOYHO MOCIEAOBATENbHO M JIOTMYHO H3JIaraeT TEOPEeTUYECKUIl MaTepuai, AOIMycKas JIHIIb
HE3HAYUTENIbHbIE HAPYLIEHUS MOCIIEeI0BATEIbHOCTH U3JI0KEHNUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO0»» - BBICTABIISIETCS B TOM Cilydae, KOrja o0y4aromuics 1eMOHCTpUpPYET (pparMeHTapHbIe
3HAaHUSI OCHOBHBIX DPAa3JIeJIOB MPOTPaMMBbl M3y4aeMOIro Kypca: ero 0a3oBBIX MOHATUH M (QyHIAaMEHTAJIbHBIX
npobneM. VY »5K3aMEeHyeMoro cjaabo BBIpaXeHa CIOCOOHOCTh K CaMOCTOSTEIbHOMY aHAIUTHYECKOMY
MBILIUIEHUIO, MMEIOTCS 3aTPyJHEHHMS B M3JIO)KEHHMM MaTepuayla, OTCYTCTBYIOT HEOOXOIMMbIE YMEHHUS H
HaBbIKU, JONYIIEHbl IpyOble OIIMOKM M HE3HAHUWE TEPMUHOJIOTHMH, OTKa3 OTBEYaTh Ha JONOJHUTENIbHBIE
BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOAUMO I MOTYYEHHUS TOJT0KHUTEIbHOM OIIEHKH.

Kputepuu popMupoBanus Ol[eHOK MO IK3aMeHY

«Otamyno» (5 OamoB) — oOyyaromuiicss JEMOHCTPHPYET 3HAaHUE BCEX pas3fesioB HM3y4aeMoil
JAUCHOUIIIMHBIL: COACPKAHHC 0a30BLIX IIOHATHH H (bYH}IaMeHTaHBHBIX np06neM; YMCHHE H3J1aratb
IpOTpaMMHBIM MaTepHall C JEeMOHCTpalMeld KOHKpeTHBIX HpuMepoB. CBOOOJHOE BIAZICHHE MaTepUaIoM
JOJDKHO XapaKTCPU30BaATLCA JIOTHUECKOH SICHOCTBIO M YETKHUM BUJACHUEM HyTeﬁ IMPUMEHCHUS ITOJTYUCHHBIX
3HAaHUH B MPAKTUUYECKON EATEIILHOCTH, YMEHHUEM CBsI3aTh MaTepHall C JPYTUMHU OTPACIISIMUA 3HAHUSL.

«Xopowmo» (4 6ana) — oOyyarouIMiicss AEMOHCTPUPYET 3HAHMSI BCEX Pa3/ieIOB U3y4yaeMOU JAUCUUIIINHBL:
coJiepkaHre 0a30BbIX MOHATHH U (QyHIAMEHTANbHBIX MPoOJeM; NMPHOOpesl HE0OXO0AUMbIE YMEHUSI U HABBIKH,
OCBOMJI BOIIPOCHI MPAKTHYCCKOT'O IMPUMCHCHU A IMOJTYYCHHBIX 3HaHPII>i, HC IOITYyCTHII (baKTI/ILIeCKI/IX o1In0oK npu
OTBETE, JOCTAaTOYHO IIOCIEN0BATEIbHO M JIOTHYHO H3JaraeT TEOpPEeTUYECKUH MaTepHaj, JOIycKas JIHIIb



HE3HAYUTENbHBIC HAPYIICHUS MOCIEeI0BATEIIbHOCTH M3JIOKEHHUSI U HEKOTOpPhIE HETOYHOCTH. TakuM oOpazom
JTaHHAas! OLIEHKA BBICTABIISETCS 32 MPABUIIbHBIIM, HO HEJOCTATOYHO MOJHBINA OTBET.

«YoBJIeTBOpUTEIBHO» (3 0amra) — oOydaromwuiicss JEeMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JielioB
IporpaMMbl M3y4aeMOro Kypca: ero 0a3oBbIX MOHATUNH M (yHIAMEHTaIbHBIX mpobiem. OpHAaKo 3HaHUE
OCHOBHBIX MPOOJEM Kypca HE MOJIKPEIUISIFOTCS KOHKPETHBIMU MPAKTHYECKUMHU MPUMEpPaMH, HE MOJTHOCTHIO
packpbITa CYHUIHOCTh BOIPOCOB, OTBET HEJAOCTATOYHO JIOTHYEH M HE BCErjaa IOCIE[OBaTeleH, JOMYIICHBI
OIIMOKY U HETOYHOCTH.

«HeynoBaersopurebno» (0 06amaoB) — BBICTaBIAETCS B TOM cliydae, Korja oOydaromuics
JEMOHCTpHUPYET (hparMeHTapHbBIC 3HAHHUS OCHOBHBIX PAa3/eNiOB MPOTPAMMBI M3y4aeMOro Kypca: ero 0a30oBbIX
NOHATUM W (yHIAMEHTAIbHBIX MpolseM. Y 53K3aMEHyeMOro cjiabo BbIpaK€Ha CIOCOOHOCTh K
CaMOCTOSITEJIbHOMY ~aHAJIUTUYECKOMY MBIIUICHUIO, HUMEIOTCS 3aTPYAHEHUS B H3JIOKEHUU MaTepuala,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHHS M HABBIKH, JOIYIIEHBI IPYOble OIIMOKN 1 HE3HAHHE TEPMHUHOJIOTHH, OTKa3
OTBEUYaTh Ha JIOTIOJHUTEIBHBIC BOIPOCHI, 3HAHWE KOTOPBIX HEOOXOIUMO JUISl TOJIYYCHHS TOJIOKUTEIBHON
OLICHKH.



OKCHEpPTHBIN JIUCT
OLICHOYHBIX MaTEPHAJIOB JUIS POBEJCHUS IPOMEKYTOYHOMN aTTECTAIINH 1O
IUCIUITINHE « Marematuka _ »

110 HaIIpaBJICHUIO HO,HFOTOBKI/I/ CIICIUaJIbHOCTHU

23.05.06 CTpoUTEIBLCTBO KEIEZHBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEIEH
mrdp ¥ HAMMEHOBaHUE HATIPABJICHHS TOrOTOBKU/CIICLHATBHOCTH

MocTbl
pod b / CrienuaIu3anus

KBaJ'II/ICI]I/IKaI_II/Iﬂ BBIITYCKHHUKA

1. ®opmanbHOE OLIEHUBAaHUE

IToka3arenn IIpucyrcrByror OTCyTCTBYIOT

Hanuuune 00s3aTenbHBIX CTPYKTYPHBIX 3JIEMEHTOB:
— TUTYJIbHBIH JINCT

— MOSICHUTEJbHAS 3aIliCKa

— TUIIOBBIE OLICHOYHbBIE MAaTEPHUAJIbI

— METOAMYECKUE MATEPHUAIIBI, ONIPEACIISIOIINE

MPOUEAYPY U KPUTEPUU OLICHUBAHUSA
CogaeprxarenbHOE OLICHUBAHUE

CootBeTcTBYET He

ITokazarenu COOTBGTCTByeT
YaCTU4YHO COOTBETCTBYCT

CootserctBue TpedoBanusm OI'OC BO k
pe3ylbTaTaM OCBOEHUS IPOTrpamMMBbl

CootserctBue TpedboBanusm OITOIT BO k
pe3ylibTaTaM OCBOSHUS TIPOTPaMMBbI

OpuenTtanus Ha TpeOOBaHUS K TPYJOBBIM
¢ynkuusam I1C (mpu Hanuuuu
ytBepxkaeHHoro [1C)

CooTtBeTcTBYET (OPMHUPYEMBIM
KOMIETEHIMSIM, HHANKATOpaM JOCTH)KEHUS
KOMIIETEHIIU I

3axmouenne: POC pexkoMeHIyeTcs/ He peKOMEHIyeTcsl K BHEIPEHUI0; oOecrieunBaeT/ He
obecrieunBaeT 0ObEKTUBHOCTD U IOCTOBEPHOCTh PE3YJIbTAaTOB P MPOBEICHUN OLIEHUBAHUS PE3YyJIbTaTOB
O6y‘-I€HI/I$[; KPUTCPUH 1 IOKA3aTCJIN OLUCHHUBAHUA KOMHCTGHHHﬁ, IIKaJIbI OLICHHUBAHUA o0ecrieunBaloT/ He
o0ecreunBaroT IPOBEJICHNE BCECTOPOHHEH OLIEHKH PE3yJIbTaTOB 00yUYeHNSI.

DKCHepT, 10JKHOCTD, yueHas CTEeNEeHb, yYEHOE 3BaHHE / ®.1.0.

(moxnucek)
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