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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenpto m3ydeHUs] MTUCHMIUIMHBI «MaTemMaTHkay SIBISETCS MOATrOTOBKA CTYACHTOB IO MaTreMaThke - 0as3bl IJIsT OCBOCHUS
psina oOIIEeHayyHBIX MAWCUUIUIMH W JUCHMIUIMH TpOo(eCcCHOHATIbHOM HaNpaBIeHHOCTH, CIIOCOOCTBYIOLUIMX T'OTOBHOCTH
BBIMMYCKHUKA K MEXIUCIMIUIMHAPHOW  JKCIEPUMEHTANIBHO-MUCCICIOBATEIbCKON — EATSIBHOCTH, W (OPMHUPOBAHUE
MaTeMaTHYECKOH KYJIBTYpPBI OYIYIIEro CIeIHaInCTa.

2. MECTO JUCIIAIIJINHBI (MOAVYJISA) B CTPYKTYPE OBPA30BATEJIbBHOU ITPOI'PAMMBbI

Hwukn (pazmen) OIT: | b1.0.11

3. KOMIIETEHIUH OB YYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUA TUCIUITJINHBI

MOOVJIA)

OIIK-1 Crocoben peuiaTh MHXKCHCPHBIC 3a/1a41 B l'[pO(i)eCCPIOHaJ'IBHOfI JACATCIBHOCTH C UCIIOJIB30BAaHUEM MCTO/JI0B €CCTCCTBCHHBIX
HayK, MaTEMaTUYCCKOI 0 aHaJIM3a U MOACITINPOBAHUA

OIIK-1.1 ITpuMeHsieT METOBI BEICIICH MaTEMATHKH IS PEIICHHS 33/1a9 PO ECCHOHAIBHON AeATEIBHOCTH

B pe3syabTare ocBOeHMA TUCHUIUIMHBI (MOAYJIfA) 00y4alOIIUCS A0JIKEH

3.1 |3narts:
3.1.1 [ OCHOBHBIE TIOHATHSA W METOBI MATEMAaTHIECKOTO aHAIN3a, aHATTATHYECKOW TeOMETPHH U JIMHEHHOH anreOpsl,
i hepeHIHaTbHOr0 U HHTErPAIbHOI0 HCUUCICHUS,
3.1.2 | -oCHOBBI TEOpUU BEPOSITHOCTEH, MATEMATUUECKOU CTATUCTUKY.
3.13
3.2 | YmeTh:
3.2.1 [ -ucnonp30BaTh OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B IPO()ECCHOHATBHON eI TeIBHOCTH;
3.2.2 | -mpUMeHATh MaTeMaTu4eCcKue METObI ISl peLeHUs] IPAKTHUECKUX 3a/1a4;
323
3.3 | Baagers:
3.3.1 | -MeTonaMu MaTeMaTHUECKOTO ONUCaHUs (PU3NIECKUX SBICHUI U TIPOLIECCOB,
3.3.2 | -annapaToM MaTeMaTUYECKOI'0 aHAIN3a, TEOPUU BEPOSITHOCTEH U MaTEMAaTUUECKOM CTATUCTHKHU.
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHBI (MO YJISA)
Kon HaunmeHoBaHue pa3ae1oB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kypc
Paznen 1. JIuneiinas anreopa .
1.1 Beenenue. [Ipeamer matemaTuku. OCHOBHBIE aNreOpanueckue CTPYKTYpHI. 1 2
Jluneiinas anreopa. OnpeaeauTes BTOPOro U TPEThero mopsaakoB. OCHOBHBIC
CBOICTBa ONpeeNUTENeH, MUHOP | anredpandeckoe nornoiaHeHne /JIex/
1.2 Omnpenenureny U UX CBOMCTBA, BRIYUCIEHUE ONpeaenurene 2-ro; 3-ro; ..., n- 1 2
oro nopsiaxos. /IIp/
1.3 IousiTre 06 onmpenenuTene n-oro MOpsAKa U ero BeiyuciaeHue. Matpuisl. Mx 1 2
BUIBL. AnreOpa MaTpui. OOpartHas MaTpuna. TeopeMa CyecTBOBaHUS U
€IMHCTBEHHOCTH 00paTHON MaTpuIlsl. /JIex/
1.4 Merton Kpamepa. Matpuiis! 1 onepariun Haj HUIMH. YMHOXeHue Matpum. /I1p/ 1 2
1.5 Pemienue cucrem nunelinbix ypasaenuit (CJIY) metonom Kpamepa u 1 2
MaTPUYHBIM MeTOnOM. /JIeK/
1.6 OOpatHas MatpuIa. Mp/ 1 4
1.7 DnemeHTapHbIe IpeoOpa3oBanus MaTpull. Panr marpuisl. Teopema Kponekepa- 1 2
Kanemmu /Jlex/
1.8 Marpuunstit metox pemenns CJIY. Haxoxnenne panra matpunsr  /I1p/ 1 2
1.9 Pemenne CJIY metonom [aycca, metonom XKopaana-T'aycca. /Jlex/ 1 2
1.10 Pemienue cucrem meronom ['aycca. Perenue onHoponusix cucteM. /I1p/ 1 4
Pazznen 2. BektopHas anredpa
2.1 Bexropsl. JInnelinble onepanyu HaJ BEKTOPAMHU, UX CBOWCTBA. basuc B 1 2
MIPOCTPAHCTBE, OPTHI, IEKApTOBA cUcTeMa KooparHat. Hampasmstomue
KocuHychl. CKaJsIpHOE TIPOM3BEIICHIUE, €T0 CBOMCTRA, IpHiIoKeHus. /JIex/
2.2 Bexropnoe npoussenenue. Ero coiicta. ['eomMmerpuueckuii 1 MexaHMUECKHMA 1 2
CMBICT BEKTOPHOTO TPOU3BEACHHS. YCIOBHE KOIITHHEAPHOCTH BEKTOPOB.
CmenranHoe npousBeeHue. Ero cBoiicTea, BEIUUCICHUE, IpHIKeHUs /JIek/
2.3 Bexropsl. JIuneitnble onepanuu Haja Bekropamu. CKansipHOE IPOU3BEACHHUE 1 4
BekTopoB /I1Ip/
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BekTopHOe U cMelaHHOe MPOU3BEICHUS BEeKTOpoB, 6aszuc. /IIp/

Paznen 3. AnanuTnyeckasi reoMeTpus

3.1

HopmaibHoe ypaBHEHHE IIIOCKOCTH B BEKTOPHOMN M KOOPAMHATHOH (opMmax.
Obuiee ypaBHEHHUE IUIOCKOCTH. YpaBHEHHE IIOCKOCTH, IPOXOAALICH yepes Tpu
TOUYKH. YCIIOBHUS NApaJIeIbHOCTH U IEPIEHANKYISIPHOCTH [UIOCKOCTEH.
T'uneprmiockocts /Jlek/

32

VYpaBuenwue mwiockocty /TIp/

33

YpaBHeHUEe TUHUU Ha TIocKocTH. [IpocTeiimue 3aqaun aHaMUTUYECKOM
reoMeTpud. BekTopHOe, KAaHOHUYECKHE U TapaMeTPUUYECKUE YpaBHEHUS
npsimoit. Ilepeceuenue npsamoil u mwiockocT. PaccTosiHue oT TOUKM 1O
mI0cKOCTH. [lapaymienbHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX, TIPSIMON U
IUIOCKOCTH. /J1ex/

34

[psimast B mpoctpancTBe U Ha rutockoctr /I1p/

3.5

JIMHHY BTOPOro MOPSIKA: OKPYKHOCTB, DILIUIIC, TUIIEpO0IIa, mapadora.
[MpuBeieHNE K KAHOHUYECKOMY BHJLY KPUBBIX BTOPOTO Mopsijika. [loBepXHOCTH
BTOPOTO MOPSIIKA.

/JIex/

3.6

JIvHMM ¥ TOBEPXHOCTH BTOporo nopsiaka /I1p/

3.7

IMosspHbIe KOOPAWHATHI TOUKH. YPaBHEHHS JIMHUIT B MOISAPHBIX KOOPAMHATAX.
IMapamerpuueckuii criocod 3aanusi KpuBbiX. HekoTopbie 3amMeuarenbHbie
kpuBble. /JIex/

3.8

IlonspHble KOOPAUHATEI TOUKH. YPAaBHEHUS JIUHUI B MIOJSPHBIX KOOPJUHATAX.
[TapameTpuueckuii criocob 3aganus KpuBbiX. HekoTopsle 3ameyarenbHble
kpussie. /TIp/

Paznen 4. /luckperHasi MaTeMaTHKa

4.1

OCHOBHBIE TTOHSTHsI TEOPHU MHOKECTB M HEYETKHUX MHOXeCTB. KaHTopoBckoe
onpeeneHne MuHOKecTBa. Crioco0bl 3a1anns MHOKeCTB. KoHeuHbIe U
GeCKOHEUHbIe MHOKECTBA. [1yCTOE U yHHBEPCATLHOE MHOKECTBA. MOIIHOCTh
MHOkecTBa. Omiepanyy Hax MHOXKecTBaMH. JluarpaMmel Diiepa-BeHHa.
TokpeiTie U pazdueHne MHOKeCTB. OCHOBHBIE TOXKIIECTBA AJIT€OPHI MHOKECTB.
IousiTue HeyeTkoro MHOXKecTBa. DYHKIUS MpUHAICKHOCTH. OCHOBHBIC
omepanuy HaJl HSYeTKMMU MHOXKECTBAMU U MX CBOMCTBA. /JIex/

4.2

MmuoxectBa. Onepanun Hag MHOKecTBamu /I1p/

43

OcHoBBI KOMOUHATOpUKH. OCHOBHBIE ITPaBUIa KOMOMHATOPUKU (CYMMBI,
TIPOU3BE/ICHHS). YIIOPSIOUYCHHBIC W HEYIOPST0YCHHBIC BEIOOPKH.
[TepecTaHOBKH, pa3MeIIEHUS COYETAaHHsI, COUETAHHUS C IOBTOpEeHUsIMH /JIek/

44

IlepectaHoBKH, pa3MEICHNS COYETaHNUS, COUCTAHHA C OBTOpeHUsIMH. /TTp/

Pa3znen 5. KoMmmjiekcHbIe YHcJIa.

5.1

AnreOpandeckre orepanyi Hal KOMITICKCHBIME YHCIIaMH. 3aITiCh
KOMIUIEKCHBIX YHCeJI B alNre0panyeckoi, TPUTOHOMETPHUECKOH U MOKA3aTeIbHOM
¢dopme. /Jlex/

52

KomriekcHble Yrciia U JeiHCTBHS ¢ HUMU. Pellienne ypaBHEHHIA BO MHOXKECTBE
KOMIUIeKCHBIX uncel. /IIp/

Pa3znen 6. BBeaenne B MaTeMaTHYeCKUH aHAJIN3.

6.1

[onsTre GpyHKINY, TIpenen GYHKINH U MOCIe10BaTeIbHOCTH. OCHOBHEIE
TEOpeMBI O TpejeNiax, 3aMedyaTeNbHbIe Ipeensl. beckoHeuHO Masbie U
OeCKOHEUHO OONBIINE BEINYHHBI, SKBUBAJICHTHBIC BEJINYMHEL. HerpepsBHOCTE
(YHKINY B TOYKE, HEMPEPBIBHOCTE SIEMEHTApHBIX (QyHKIMi. CBOICTBA
(yHKIUiI, HETIPEPHIBHBIX Ha oTpe3Ke. TOUKM pa3peIBa U UX KIacCH(UKAIus.
UucneHHoe pelieHue HeJIMHeHHBIX ypaBHeHu . /Jlex/

6.2

Brruncnenue npenenos ¢yHkiuid. [lepBblit 1 BTopoli 3aMeuaTenbHbIe Ipeaessl 1
ux crnencTeus. Packpeitie HeonpeneneHHocTeld. CpaBHEHHE OECKOHEYHO MaJTBIX
¢yHKIHMi, MccnenoBaHue QYHKINH HAa HEIIPEPBIBHOCTE. Pemienue 3axaq
npodeccnoHansHON HanpasieHHocTd. /IIp/

Paznen 7. CamocTosiTes1bHAs1 padoTa

7.1

Ioaroroska k nekuusim /Cp/

16

7.2

[MoaroroBka Kk MpakTHUECKUM 3aHATHIM /Cp/

48

7.3

KontponbsHas pabora mo teme "JIuneitHas anredpa 1 aHaTUTHYECKAS
reometpus” /Cp/

8,6

Pa3znen 8. KonTakTHBIE Yachl HA aTTECTAIMIO

8.1

KonrtponsHas padora /KA/

0,4




8.2

Oxk3amen /KD/

2,3

Pasnen 9. InddepennnanbHoe ncuncieHue GyHKIUI 0HOI nepeMeHHOI
(@OII).

9.1

OrmpezienieHue TPOU3BOAHON, OCHOBHBIE TIPaBIIIa HU((EPEHIIMPOBaHUS.
IIponsBoxHas cioxHON 1 00paTHON GyHKIHH. [Ipon3BoHAS TapaMeTpUIeCcKOi
u HesBHOU QyHKIuH. Juddepenunan. [TpubnrmxeHHbIe BEIYUCICHAS IPH
oMoty auddepennunana. ['eomerpudeckuii U GU3NIECKHUN CMBICI
TIPOW3BOIHON. YpaBHEHUs KacaTesIbHOU U HopMmainu. CBoHCTBa
nuddepennupyemsrx Gyrkmnui. Teopemsr Porus, Jlarpamxa, Komm. ITpasmmo
Jlonwrans Ans BEIYUCIEHUS mpeaenos. /JIex/

9.2

Brruncnenue npousBoansix u auddepenuanos OOII. Beruncnenue
TIPOM3BO/IHBIX CIIOXKHBIX, HESIBHBIX M NapaMeTpuieckux GpyHKkuui. Beraucnenue
TIPON3BOIHBIX BEICIIUX MOPSIKOB. Haxo)kIeHue mpeesioB ¢ MCIONb30BaHHEM
npasmia Jlonurans. /Ilp/

9.3

®opmyna Teiinopa. MccnenoBanne QyHKIUU C TOMOIIBIO TPOU3BOAHBIX.
HHTepBansl MOHOTOHHOCTHU, SKCTPEMYMBI, HHTEPBAJIbI BBIMTYKIOCTU U
BOTHYTOCTH, TOYKH Neperrba, acuMrToThl. [locTpoerne rpaduka (GyHKIIUH.
HawuGonsiee 1 HanMeHbIIee 3HAYCHUS (YHKIUHT Ha OTpe3Ke. ANIPOKCHMAIUSL
ONBITHBIX JJAHHBIX METOJJOM HaNMEHBIINX KBapaToB. /JIex/

9.4

HcenenoBanue GpyHKIMH ¢ MOMOIIBIO NPOM3BOAHBIX. Haxoxkenue Touex
9KCTpeMyMa U Touek repernda. Haxoxaenue acumnrot rpaduka GyHKImm.
ITonnoe uccnenoBanue GpyHkumit u nocrpoerue rpaduxos. /TIp/

Pazgen 10. InddepenuuanbHoe ucuucjieHne PyHKIUI HECKOJbKUX
nepemennbix (OHII).

10.1

OcHOBHBIEC HOHATHUS: 00J1aCTh ONpeJeNCHHs, TMHUU YPOBHS, IIpeiel,
HETIPEePBIBHOCTH. YacTHBIE IPOM3BOIHEIC, TOTHEIN TudepeHIman,
TEOMETPUUYECKUH CMBICT YaCTHBIX IIPOU3BOAHBIX U MOTHOTO qu(depeHnuana,
KacaTellbHas MIOCKOCTh X HOpMab K MOBepXHOCTU. [Ipon3BoaHas 1o
HAaIpaBICHUIO, rpaJueHT. [Ipon3BoaHas CIOXKHOH (QYHKIMH, HHBAPHAHTHOCTh
(dhopmel iepsoro auddepenipana. YacTHeie Mpon3BoaHbIe U AuddepeHITnas
BhICIINX TMOpsnKoB. Popmyrna Tenopa. [IpuOnmkeHHbIC BEIYUCICHHUS.
HeoOxonuMBble 1 JOCTATOYHBIE YCIOBHS SKCTpeMyMa (DYHKIIMH MHOTHX
TIepeMEHHBIX. YCIIOBHBIN 3KcTpeMyM. Hanbombee 1 HanMeHbIIIee 3HaYCHIe
(yHKINY B 3aMKHYTOH obmacTth. /JIex/

10.2

Haxoxxnenue yactHbIX mpon3BoaHbx U auddepennuanos GHII. [IponsBoanas
10 HarpaBlieHuo. [ 'paguenHT. 3amaun Ha HauOoJbIIee U HAUMCHbIIIEE
3Havenwue. /IIp/

Paznen 11. Unrerpansnoe ucunciaenne OOIL.

[epBoobpasnas. HeonpeneneHHBIH HHTETpa, €ro cBoiicTBa. Tabnuma
OCHOBHBIX (hopMyJI HHTErpupoBaHus. [IpaBuia HHTETpHUPOBAHNS.
HuTerpupoBanue B KOHEYHOM Buze. /Jlex/

11.2

HenocpencreenHoe unrerpuposanue. /IIp/

11.3

3aMeHa nepeMeHHO B HeonpeieIeHHOM HHTerpajie ( MeTO/ OACTAHOBKH).
HuTerpupoBanue mo yactsim /Jlex/

BbrurciieHre HeOIpeaeIeHHOrO HHTErpajia METOIaMH OICTAHOBKH H I10
qactsm. /Tlp/

11.5

Pa3noxenne 1poOHON panMoHATBHON (PYHKITHH HA TIPOCTEHIITHE.
HuTterpupoBaHie NPOCTESHIINX PALOHANBHBIX Apobeit. /JIex/

11.6

Paznoxenne qpoOHOI palMoHaTILHON (YHKIIMK Ha MPOCTEHIIe.
WHTerprpoBaHue MPOCTEHIINX parfoHATBHBIX 1pobeit. /I1p/

11.7

WHTerpupoBaHue IPOM3BOILHON paloHaIbHOMN 1podu. MIHTerpupoBanue
HEKOTOPBIX HPPAIlMOHATIBHBIX BEIpAXEHHUH. /JIex/

HHTerpupoBaHue NPOH3BOIBHON pallioHaIbHOMN 1pobu. MHTerpupoBanue
HEKOTOPBIX MPPALIMOHATIBHBIX BEIpaxkeHui. /I1p/

11.9

HHTerpupoBaHne BhIpasKeHHH, COJIEPKaINX TPUTOHOMETPHUUECKUE (DYHKIIHH.
O0630p mprueMoB HHTETpUpoBaHus. /JIek/

11.10

VHTeTpHpOBaHUe BRIPAXKCHUH, COEPKAIINX TPUTOHOMETPUIECKUE (DYHKIINHL.
O0630p mpuemoB uHTErpupoBanus. /IIp/

11.11

OnpeneneHHbId HHTETPall, FTeOMETPUIECKUN U (PU3NYECKHIA CMBICIT, CBOWCTBA.
TeopeMma o cpeHEM 3HaYEHUH. 3aMeHa NEPEMEHHON 1 HHTETPUPOBAHHUE 110
9acTsIM B ONpeAeIeHHOM HHTerpaie. /JIek/

11.12

Brraucnenue onpeneneHHbIx uaTerpanos. /IIp/




11.13

Teopema 0 IPOU3BOAHOI HHTETPaIa C IEPEMEHHBIM BEPXHHUM MPEACIOM. 3aMeHa
MePEMEHHON M MHTETPUPOBAHHKE 10 YACTSIM B ONPEACICHHOM HHTErpase.
ITpubnmxeHHOE BEIYUCIICHHE OpeeIeHHOro HHTerpana /JIek/

11.14

[IpubnmxeHHOe BEIYUCIICHHE ompeeneHHoro uarerpana /IIp/

11.15

TeoMeTpHUECKUE IPUIIOKEHHS ONIPENETIEHHOrO UHTErpaia. Beruncnenue
IUTOIIAAEH IIOCKUX QUIyp U 00BEMOB TeJ BPALEHHS.

Belunciienue JUIMH JyT IIOCKUX KPUBBIX M ILIOMIAAEH TOBEPXHOCTH TEJ
Bpaienust. Hekoropsie (hu3nueckre MpUIOKeH s ONPEIETIEHHOr0 HHTETpaIa.
/JTex/

11.16

I'eoMeTpuyecKre PHIMKEHHUS ONPECICHHOr0 HHTerpana. Berancienue
IJIOMIAICH TIOCKUX (QUTYP U 00BEMOB TEJ BPAIICHUSI.

Brruncenue UIMH IyT TUIOCKUX KPUBBIX U TUIOMIAIEH MOBEPXHOCTH TEI
BpateHus. Hexoropeie pusnueckue NpuaoKeHUs OMPEACICHHOr0 HHTErpaa.
Mp/

11.17

HecoGcteennsie naTerpaisl. [Ipusnaku cxomumocta. /JIex/

11.18

Berrancienue HecoOCTBeHHBIX HHTErpaiioB. /I1p/

11.19

Kparubie uarerpansl. OnpeaeieHie ¥ BEIYUCICHAE TBOMHBIX U TPOMHBIX
HWHTETPAJIOB B ICKAPTOBBIX KOOPANHATAX. 3aMCHA IIEPEMEHHBIX B KPATHBIX
HHTErpajax. BeraucieHrne MBOMHBIX HHTETPAIOB B OISPHBIX
KoopauHartax. /JIex/

11.20

Kpatnsie nnrerpasnsl. OnpeeneHue U BEIYUCICHUE JABOMHBIX U TPOHHBIX
HMHTETPAJIOB B IEKapTOBBIX KOOpANHATAX. 3aMEeHA IIEPEMEHHBIX B KPaTHBIX
HHTETpajax. Beruncienne MBOMHBIX MHTETPAIOB B MOISAPHBIX
koopaunarax. /Ilp/

11.21

IleomeTpuyeckue u HU3MYCCKUE TPUITOKEHHS KPATHBIX HHTErpajioB. /JIex/

11.22

I'eomeTpuueckue u GpU3NUECKUE MPUIOKEHUS KPATHBIX HHTETPAJIOB.
Perrene 3a1a4 mpodecCHOHANBHOM HATIPABIECHHOCTH.
Mp/

Pazpnen 12. CamocTosiTesibHas padora

12.1

Juddepennnanbaas TeOMeTpHsS KPUBBIX. DIIEMEHTHI TOmoIorud. [lmockas
KpHBasi: KpUBU3HA; PAJHyC, KPYT U IEHTP KPHBU3HBI. YpaBHEHUs KPUBOIl B
IIPOCTPAHCTBE. BeKTOp-(hyHKIMS CKAIIPHOTO apryMeHTa, ee
muddepernnpoBanre. YpaBHEHHS KacaTeIbHON W HOPMAIBHOH TITOCKOCTH K
npoctpaHcTBeHHOM kpuBoil. KpuBuzHa. Ilonstie nosepxuoctu. KacatenbHas
IUIOCKOCTh M HOpMalih K oBepxHocTH. /Cp/

14

12.2

IToxaroroBka K sekuusam /Cp/

16

12.3

IMoaroroBka k mpakTuyeckuM 3austusM /Cp/

32

12.4

Brimonnenne KoHTpoabHOM paboTs! "Aud dhepeHuaabHoe 1 HHTErpaabHOe
ucuucienue" /Cp/

8,6

Pa3ngen 13. KoHTakTHBIE Yachl HA ATTECTAIMIO

13.1

3auer /KD/

0,15

13.2

KontponsHnas padora /KA/

0,4

Paznen 14. O0bikHOBeHHBbIE TH(epeHnInAIBHBbIE YpaBHeHus (Y).

14.1

Hudbdepennuanbaeie ypapHeHns. OOIMe MOHATHS U ONPECICHU. YpaBHCHUS
riepBoro nopsiaka. YacTHoe u ob1iee pemenue. 3aaada Komu. YpaBHeHus ¢
Ppa3eNAIOINMHUCS NTepeMeHHBIMHA. /JIek/

14.2

Pemenne quepeHInanbHBIX ypaBHEHUH epBoro mopsiaka. /IIp/

14.3

OpnHOpOAHBIE U TMHEHHBIEC YpaBHEHUS IIEPBOIo NOpsAAKa. YpaBHeHUs bepHymu.
J1.Y. B nonubix auddepennuanax. /Jex/

14.4

Pemenne nuddepeHInanbHBIX ypaBHEHUH iepBoro mopsiaka. /IIp/

14.5

YpaBHeHHE BBICIIMX MOPSIKOB. 3afaya Komu. YpaBHeHUs, 10MyCKaIOIINE
MIOHIKEHUSI TTopsiaka. OHOPOHbIE JINHEHHBIE YPaBHEHHS N-TO MOPSIIKA.
O6mmue cBoiicTa permrennit. Onpenenurens Bpornckoro. @ynaamenTambHas
cucreMa peurenuil. CTpykrypa obmero pemenus. /Jlex/

14.6

Mertoapl NOHWKEHUS TopsiaKa TudepeHnnanbHpIX ypaBHeHui. /Ilp/

14.7

OnHOpOIHEIC TMHEHHEIC YpaBHEHHS BRICIINX MOpsiaKoB. /IIp/

14.8

OJHOPOIHEIC TMHEHHBIE YPABHEHHS € IOCTOSHHBIMU KO3 GULHECHTaMH.
XapaxTepuctudeckoe ypasHeHne. Haxoxnaerne odmero pemenus. /JIex/

14.9

Pemienvie MMHEHHBIX HE OHOPOTHBIX YpaBHEHHI BTOporo mopsiaka. /IIp/




14.10

Heonuopomnusie nuneitasle 1Y ¢ noctosHHbIME K03 durmentamu. Meron
BapUalluy IPOU3BONBHBIX TOCTOSIHHBIX. METO HEONpeeIeHHbIX

ko3 durmentos st 1Y co crienuanbHO# MpaBoid 4acThio. CHCTEMBI
nuddepeHnnanTbHbIX ypaBHEHUI. MeTOIbI HCKITIOYEHUH 1 XapaKTePHUCTHIECKOrO
ypaBHeHwusl. /JIex/

14.11

Heoanopomubie auneiiHbie JIY ¢ mocTosHHBIME K03 duitnentamu. MeTton
BapHallK IIPOU3BOJIbHBIX TOCTOSHHBIX. MeTO HeonpeaeneHHbIX
ko urmentos s 1Y co criermansHO# mpaBoii yacTeio. /IIp/

14.12

Cuctemsl quddepeHnnansHpIX ypaBHEHHH. MeTOIbI HCKITIOUEHIH U
XapakTepucTHueckoro ypapuenus. /IIp/

Paznen 15. UncaoBble 1 (PYHKIIHOHAJIBHBIE PSABI.

15.1

YucoBbIe PSIBI C TONOKHUTEILHBIMU YiieHaMu. HeoOX0MuMBbIil MpU3HAK.
JlocTaTo4HbIe IPU3HAKU CXOAUMOCTH, (cpaBHeHUs, [lamambepa, Koy,
HHTETpaJbHBIN )3HaKonepeMeHHbIe psabl. [Ipm3naak Jleiiornma. Onenka ocraTka
3HaKOUepeAyromerocs paga. AOCOIIOTHAS U YCIOBHAsI CXOOUMOCTH /JIex/

15.2

UucnoBble psAAbI ¢ TONOKUTENbHBIMY YiieHaMU. HeoOXoauMBblii Ipu3HaK.
JlocTaTouHbIe IPU3HAKU CXOAUMOCTH, (cpaBHeHusl, [lamambepa, Koy,
nHTerpanbHeIi) /Ilp/

15.3

3nakonepeMeHHbIe psabl. [Ipm3nak Jleiioanma. Onenka ocraTka
3HaKOuepeayromerocs paga. AOCOIIOTHAs U YCIOBHAs cXoauMocTh /I1p/

15.4

OneMeHTb! PyHKUMOHAIBHOTO aHan3a. OyHKIMOHATIBHBIE Psiibl. CXOIUMOCTb.
PaBHOMEpHas cxompumocTs. CBOICTBa paBHOMEPHO CXOIAIIUXCs paaoB. IIpusHak
Bettepmtpacca. Crenennsle psasl. Teopema AGerst, 001acTh CXOXUMOCTH.
Pamuyc cxopumoctu. IToHsATHE 0 6ECKOHEUHOMEPHBIX METPUIECKUX
npoctpaHcTBax. Pianpl Teitnopa u Makiopena. PaznoskeHre oCHOBHBIX
9IIEMEHTAPHBIX (DYHKIWH U IPIMEHEHHE MX B IPUOIKEHHBIX BEIYHCICHHUSIX
(3Ha"geHUs (yHKOUIL, Tpeels, OonpeaeIeHHbIe HHTeTPaNbL, TU(depeHIraIbHbIe
ypaBHeHust). /Jlek/

15.5

DneMeHTs! QYHKIMOHAIBHOTO aHanu3a. OyHKIHOHATEHEIE PAabl. CXOIUMOCTS.
PaBHOMCpHaH CXOJUMOCTB. CaoiicTBa PAaBHOMEPHO CXOAAIIUXCA PsAIOB. HpI/ISHaK
Bettepmpacca. /IIp/

15.6

Crenennsle psasl. Teopema AGens, 061acTh CXoAUMOCTH. Pammyc cxomumocTH.

IMonsiTHE 0 GECKOHEYHOMEPHBIX METPUUECKUX MpocTpaHcTBax. Pansl Teitnopa n
Maknopena. Pa3noxkeHre OCHOBHBIX 3JIEMEHTapHBIX (GYHKIHHA ¥ MPUMEHEHHE UX
B IIPHOIIDKCHHBIX BEIYHUCIICHUAX (3HAYCHUS (DYHKIIUH, IIPEeIIbI, OMpe/IeICHHbIC
uHTerpansl, Auddepenuunansusie ypasaenus). /Ilp/

15.7

lapmonnveckuit ananus. OproHOpMUpOBaHHas cucTeMa GyHkuui. Pag @ypee.
Koaddumuentsr Jiinepa — Oypre. Teopema Jupuxie. Panx dypbe 11 4eTHBIX U
HeueTHBIX (yHKUuH. Pazinoxkenue B psax @ypbe HemepHoaUdecKuX QyHKITHH.
[IpaxTudeckuii rapMoHnueckuii aHamus. /Jlex/

15.8

Tlapmonndeckuit ananus. OpToHOpMUpOBaHHas cucTeMa GyHKIui. Pag Oypee.
Koaddumuentsr iinepa — Oypre. Teopema Jupuxie. Panx dypbe 11 4eTHBIX U
HeueTHBIX (yHKUui. Paznoxkenue B psax @ypbe HemepHoaudeckKux QyHKITHH.
IIpaxkTryeckuii rapMOHUYECKUN aHAINS.

Pemenne 3anau npoeccHOHANBHOM HANPaBIEHHOCTH.

Mp/

Paznen 16. CamocrosniTesqbHasA padoTa

16.1

IToxroroka k sieknusm /Cp/

16.2

IoxroroBka k mpakTHdeckuM 3aHsTusM /Cp/

34

16.3

BrInonHeHne KOHTPOIBbHON paboTe! o TeMe "JluddepeHunanbHble ypaBHEHUS U
pamsr” /Cp/

8,6

Pa3znen 17. KoHTakTHBIE Yachl HA ATTECTALUIO

17.1

Bauet /KD/

0,15

17.2

KonTponsHas pabora /KA/

0,4

Pasznen 18. Teopusi BeposiTHOCTe

18.1

Teopust BepossTHOCTEH. AKCHOMAaTUYECKOE, KITACCUYECKOE U TeOMETPHUECKOE
OIpeJIeNICHHST BEPOITHOCTU. DIIEMEHTHI KOMOMHATOPUKHU. TE€OPEMBI CIIOKEHHUS U
YMHOXeHUS BeposiTHOcTei. DopMyiiel monHoN BepossTHOCTH U baiteca /JIek/

18.2

Teopus BeposTHOCTE. AKCHOMATHIECKOE, KIACCHYECKOE M TEOMETPUYECKOe
ONpE/IeNICHHs BEPOITHOCTH DIEMEHTEI KOMOMHATOPHKY TeopeMbl CIIOKEHUS 1
YMHOXKEHUS BeposTHOcTeH. DopMyis! orHoH BeposTHocTH U batieca. /TIp/

18.3

IlocnenoBaTenbHOCTh HE3aBUCUMBIX HcTbITaHUN. Cxema bepHymnu.
IIpenensuble Teopembl MyaBpa-Jlamiaca u [lyaccona. /Jlek/




18.4 INocnenoBaTensHOCTh HE3aBUCHMBIX ucnbITanuil. Cxema beprymu [IpenensHbie 4 2
TeopeMbl MyaBpa-Jlarmaca u ITyaccona. /TIp/

18.5 Crny4aiiHble BEJTMYHMHBI., UX BUJIBI, 3aKOHBI pacnpeaeneHus. Matemarndyeckoe 4 2
OXXHIaHWe, TUCIepCcHs U UX cBoicTBa. /JIex/

18.6 CrnyuaiiHple BETMUHMHBI., UX BUJIBI, 3aKOHBI pacnpeaeneHus. Matematndeckoe 4 2
OXHJaHMe, Tucrepcus U ux corictaa /I1p/

18.7 [TonsiTHE 0 HAYANIBHBIX U IIEHTPANbHBIX MOMEHTAX. 3aKOHBI OONBIIMX YUCET. 4 2
Cryuaitabie mporeccsl /JIex/
Paznes 19. MaremaTnyeckasi CTAaTUCTHKA

19.1 Marematnieckas CTaTHCTHKA. BBIOOpKa, SMIIUPHYECKHIA 3aKOH pacTpeICTICHHUS. 4 2
Brr6opounbie cpeqane. DMmupudeckas GyHKITUS pacrpeesieH s, THCTOrpaMMa,
JMHUS SMIUPUYECKOl mioTHocTH. /JIex/

19.2 Marematuueckasi CTaTUCTHKA. BbIOOpKa, SMIUPHYECKHIA 3aKOH 4 2
pacnpenenenus. /IIp/

19.3 Bri6opounbie cpeaaue. DMnupudeckas GyHKIUS pacipeesieH s, THCTOrpaMMa, 4 2
JIMHUS YMITUPUIEcKoi rotHocTH /TIp/

19.4 OmnpeneneHne TeOPETUIECKOro 3aKOHA paclpeiesieH s, TEOPETUUECKNE YaCTOThI. 4 2
IIpoBepka rUmoTe3sl O BUIE 3aKOHA pacipe/ieieHus TeHepaIbHON
COBOKYMHOCTH. /JIex/

19.5 OrnpeieneHne TEOPETUIECKOro 3aKOHA pactpeiesieH s, TEOPETHUECKHUE YaCTOThI 4 2
IIpoBepka rumoTe3H! O BUJIEC 3aKOHA PacIpeeTIeHNs TeHepaTbHON
coBokynHocTH. /I1p/

19.6 CrarucTiyecKkue MeTobl 00pabOTKH 3KCIEPHUMEHTAIBHBIX JaHHBIX /JIek/ 4 2

19.7 Cratuctudyeckue MeTopl 00paboTKU dKCIEpUMEHTANBHBIX JaHHbIX /I1p/ 4 2

19.8 Perpeccronnslit ananmus /JIex/ 4 2

19.9 PerpeccuonHbIl aHAINS . 4 2
Pemenvie 3aau npogecCHOHANBHON HAITPABICHHOCTH.
Mp/
Paznen 20. CamocTosiTesibHas padora

20.1 Ioaroroska k nekuusim /Cp/ 4 8

20.2 IoxroroBka K mpakTHueckuM 3ausTusM /Cp/ 4 16

20.3 BrmonaeHne KOHTPOIBHOM paboTs! o TeMe "Teopus BeposiTHOCTEH 1 4 8,6
Maremartiyeckas craructuka" /Cp/

20.4 Jucnepcuonnbiii ananus /Cp/ 4 16
Pa3znen 21. KoHTaKTHEIE YaChl HA ATTECTALUIO

21.1 KonrtponsHnas padora /KA/ 4 0,4

21.2 Ox3amen /KD/ 4 2,3

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHbBIC MaTepuraJibl U1 MMPOBECACHUA npOMemyrquoﬁ aTTeCTalln 06yqafom1/1xc;1 NPUBCACHBI B IIPHUIIOKCHUHU K

paboueii mporpaMme TUCTIUTUTAHBL.

CDOpMI)I " BHUJBI TEKYHIETO KOHTPOJIA IO JUCHUIIIINHE (MO,HyJ'IIO), BHUIbI 3a[1aH1/1171, KPpUTEPUU UX OLCHUBAHUS,

pacnpeaciCcHue 0aJUIoB 110 BUIaM TEKYIIETO0 KOHTPOJIA pa3pa6aTLIBa10Tc;1 npenogaBaTejieM IUCHUILUIMHBI C YYETOM €€ CHGL[I/I(I)I/IKI/I u
JOBOAATCA 1O CBCACHUSA O6y‘-Ia}OHH/IXC$I Ha ICpBOM y‘I€6HOM 3aHATHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIperofaBaTesieM NUCIHUIUIMHBI (MOXYIs), KaK MPaBHIIO, C

ucnonszoBanueM DMOC uinu myreM MpoBepKU MUCEMEHHBIX padoT, MPelyCMOTPEHHBIX pab0uyUMH IPOrpaMMaMy AUCLUUILITUH B

paMKax

KOHTAKTHOH pabOTHI  CAMOCTOSATEIBHOMN paboThl o0ydarommxcs. s GUKCHPOBaHUS Pe3yIbTaTOB TEKYIETO KOHTPOJIS

MOKeT ucnoinb3oBaTbest DUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas JTuTEpPaTypa

ABTOpI:I, COCTaBUTCIIN 3armaBue Wznarensc Ol ajapec
TBO, TOJX




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI1.1 |KapaceraP. b. Beicmas MaTeMaTHKa: JUHEHHAs anreOpa, BEKTOpHast OMCK : https://e.lanbook.com/bg
anreOpa, aHaJITMTUIECKast TEOMETPHSI, BBEICHHE B CubA/lY,
MaTeMaTH4yecKuil aHamms3, AudQepeHuanbHoe HCUUCICHUE 2019
(HYHKITUH OTHOM IeHCTBUTENBHON TIEpEMEHHOM: yueOHoe
nocobue
JI1.2 | BacumbeB A. A. Teopus BEpOATHOCTEH U MaTeMaTHIeCKask CTATHCTHKA: MockgBa: | https://urait.ru/bcode/45]
YaeOHUK 1 IPaKTHKYM JJIS By30B IOpaiir,
2020
JI1.3 | Kapacesa P. b. Beicmas MaTeMaTrka: qudQepeHInaIbHOe HCUUCTICHAES OMCK : https://e.lanbook.com/bg
(hyHKIIMH HECKOJIBKHX MTePEeMEHHBIX, HHTETPaTbHOE CubAlY,
ucurcieHne GyHKIUN OJHON NeCTBUTENbHON IIepeMEHHOM: 2020
y4ueOHOe mocodue
6.1.2. Jlono/iHuTe IbHAS JTUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc On. aapec
TBO, TOT
JI2.1 | Apxanrensckuii A. U., | COOpHUK MHIWBUIYaIBHBIX 3aJaHUI IO MaTEMaTHKE IS CaHkr- https://e.lanbook.com/bq
Baxanos B. 1. TEXHUYECKUX BBICHINX y4eOHBIX 3aBefeHuil. YacTsb 1 [etepOyp
r : JIaus,
2021

6.2 I/IH(l)OpMallI/IOHHl)le TEXHOJ0I'dH’, UCITOJIb3yeMbI€ IPU OCYIIECTBJICHUHA 06pa301;aTe.111>H0r0 nmpouecca nmo AMcuuijiniHe

(Mony.110)

6.2.1 TlepeyeHb TULIEH3MOHHOIO U CBOOOHO PACIIPOCTPAHAEMOr0 IIPOrPaMMHOI0 o0ecneyeHust

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 TlepeueHb Mpo(ecCHOHATBHBIX 023 JAHHBIX H HHGOPMALNHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

okoio 4 000 000 qokymMeHTOB, U3 Oonee
TaKKe MaIIHHOCTPOCHHUIO, (PU3HUKE, ECTECTBEHHBIM HayKaM | JIp. - zbmath.org

zbMATH — camas nonnast MaTemaTuueckasi 0aza JaHHBIX, OXBaThIBAIOIIAsl MaTepuabl ¢ KoHIa 19 Beka. zbMath comepxut
3000 >xypHasioB 1 170 000 KHUT 1O MaTeMaTHKe, CTAaTUCTHKE, HH(pOpMATHKeE, a

6222

OO61mepoccuiickuii MaTeMaTHIecKuid opTai (MHPOpMaIHOHHAs cucTema) - http://www.mathnet.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYueOHbIe ayIUTOPUH JUIs TPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUICKTOBAHHbIE CHELHAIN3MPOBAHHON MeOeNbIo
1 TEXHHYECKUMH CPEICTBAMH O0YIEHUS: MyJIbTUMEIUIHHOE 000pyIOBaHUE TS IPEIOCTABICHHUS yIeOHOH HH(POpMAIIIH
OOJIBIION ayTUTOPHHU H/HITH 3BYKOYCHIIMBAIOIIEe 000pyIOBaHHE (CTAI[OHAPHOE HITH NIEPEHOCHOE).

7.2

YdaeOHbIe ayIUTOPHUH JIJISI IPOBEICHHS 3aHATHI CEMUHAPCKOT0 THUTIA, TPYIITOBBIX U HHAMBUIYaJIbHBIX KOHCYJIbTAIINH,
TEKYIIET0 KOHTPOJS U MMPOMEKYTOUHOH aTTeCTalllH, YKOMILIEKTOBaHHBIE CIIEATN3UPOBAHHON MEOEbIO U
TEXHHYCCKUMH CPEICTBAMH OOYYCHUS: MyJIbTUMEIUHHOEC 000PYIOBAaHUE U/UITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHHE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

INomenieHust A1 CaMOCTOSTENIFHOH PaOOTHI, OCHALIICHHBIC KOMIIBIOTEPHOW TEXHUKOH C BO3MOXXHOCTBIO TTOIKITIOYCHUS K
cetr "MHTEepHET" M 0OecTIeUeHHEM JIOCTYTIA B SJICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

7.4

INomenieHust a1 XpaHEHHUS ¥ MPOMIIIAKTHIECKOTr0 00CITYy)KUBaHUS y4eOHOTO 000pyIOBaHHS




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOJYJIIO)

MaremaTuka

(HaumeHosanue OUCYUNIUHBL(MOOYIS)

23.05.06 CTpOoHUTENBCTBO JKEJIE3HBIX TOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEEN

(k00 u Haumenosanue)

MocThl

(HaumeHosamue)



Coneprxanue

IloscHuTennLHAada 3amucka.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHBIE MaTepuaibl JUIsl OLEHKH 3HAHUM, YMEHUN, HABBIKOB U (UJIH)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOUINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

MeTtoauueckrie MaTepUalbl, ONPEAESIONIUE MPOLETYPY U KPUTEPUU OLIEHUBAHUS C(HOPMUPOBAHHOCTHU
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIIUH.



1. [losgicHuTEILHAA 3aIUCKA

L[eﬂb HpOMe)ICYTOHHOﬁ arTeCTallud — OLUCHHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCJIBHBIX PC3YJILTATOB
OOydeHHs] 10 IUCHUIUIMHE, OO0ECICUMBAIONIMX JOCTHKECHHE IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@®opMBbl IPOMEKYTOUHOHN aTTeCTallMU: 3a4eT - 2, 3 ceMecTpbl; FK3aMeH — 1,4 cemecTp .

[Tepeuens KoMIETCHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHMSI TUCITUTUTMHBI

B coorBerctBuu ¢ ®I'OC 3++

Kon 1 HaumMeHOBaHUE KOMIETEHINH Kon nnnukaTopa JOCTHXKEHUS
KOMIIETEeHIIUU
OIIK-1: CriocobeH pemaTh HHXESHEPHBIC 3379 B IPO(ECCHOHATHHOHN NeSTeITFHOCTH C OIlK-1.1
HCTIONIb30BAaHMEM METO/IOB €CTECTBEHHBIX HayK, MATEMAaTHUECKOTO aHAIN3a 1
MOJICITMPOBAHHUS

Pe3ynbrarel 00yueHus M0 AUCHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMbIMH
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

B coorBerctBuu ¢ ®PI'OC 3++

Kon u HaumeHOBaHME HHIUKATOPa Pe3ynbraThl 00y4eHuUs 10 TUCIUITIMHE OrieHOUHBIE MaTepHaIbI
JIOCTHIKEHHSI KOMIETEHITNH (cemectp )

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

MaTeMaTHKHd  UIS ~ PEHmICHHs  33/Jad | - OCHOBHBIC IOHATHS W METOIBI Matemarmdeckoro | 1 cemectp (Nel-- NelO)

po¢eCCHOHATBHOM NesATeTFHOCTH aHanmm3a, aHAUTHYCCKOW TreoMeTpuu W JuHeWHou | 2 cemectp (Nell- No20)
anreOpel, nudepeHIanTbHoro U uHTerpansHoro | 3 cemectp (Ne 21-Ne30)
HCYMCIICHUS, 4 cemectp (Ne 31-Ne43)
- OCHOBBI TEOPHH BEPOSTHOCTEH, MaTeMaTHYECKOH
CTATHCTHKH.
OOyJaromuiicss yMmeeT: 3aga"us
-1CI0JIb30BaTh OCHOBHbIE 3akoHbI | 1 cemecTp(Ned4-- Nod6)
€CTECTBEHHOHAYUYHBIX JUCUUIUINH B | 2 cemectp (Ne47- No51)
npodeccnoHanbHOM JesITeIbHOCTH; 3 cemectp (Ne 52-No56)
-IPUMEHSATh MaTeMaTudecKue MeToApl ajs pemenus | 4 cemectp (Ne 57-Ne60)
MIPAaKTUYECKHX 33]1ay.
OOGyuatonuruiicst BiajeeT: 3amanus
-METOJaMH MaTEeMaTHIEeCKOTO OTIMCAHUS 1 cemecTp(Ne61-- Ne63)
(hu3MYECKHX SBIECHUH 1 MPOLIECCOB, 2 cemectp (Ne64- Ne66)
-aInnapaToM MaTeMaTHYECKOI0 aHallu3a, TECOPUU 3 cemectp (Ne 67-Ne70)
BEPOATHOCTEN M MATEMAaTUUECKOM CTATUCTHUKH. 4 cemectp (Ne 71-Ne76)

[TpomexyTouHas aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJHOM U3 CIEAYIOIINX (HOpM:
1) oTBeT Ha OUJIET, COCTOSAIIMNA U3 TEOPETUUECKUX BOIPOCOB M MPAKTHUECKUX 3aaHUH;
2) BeimonHeHue 3ananuii B OMOC .

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OTHOM U3 cleAyomuX (Gopm:
1) coGecenoBanue;
2) BeimonHeHue 3aganuii B8 DMOC .
2. Tunosble! KOHTPOILHBIE 321IAHUS WM HHbIE MATEPHAJIBI 1151 OLEHKH 3HAHMIA, yMeHHii,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH LU

! TIpuBonsrcs TuUmOBbIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE Ui MPOBEIEHHSA AaTTECTALMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX INPOIERyp KONMW4ecTBE BapuaHTOB. OICHOYHBIE



2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN ) VIl OLIEHKH 3HAHMEBOr0 00Pa30BaTeJIbHOIO
pe3yJbTarTa

[TpoBepsiemsiit o6pazoBaTeabHbIi pe3yabTaT (OPI'OC 3++):

Kon n HanmeHoBaHue OOpazoBaresbHbII pe3ysbTaT
UHUKATOpa JOCTIHKEHHS
KOMIETEHINH
OIIK-1.1: IIpumenser wmetoasl | OOyvarouuiics 3HaeT:
BBICIIEH MaTeMaTUKU JUId | - OCHOBHBIC MOHATUSA M METOJbl MaTEMaTU4YECKOT0 aHANIN3a, AHATUTUYECKOM reoMeTpun U
peneHus 3aj1a4 | JMHEHHOW anreOpbl, A depeHINaIbHOTO U HHTETPaJbHOTO UCYHUCIICHHS,
podeCCHOHAIBPHOM NESTENFHOCTH | - OCHOBBI TEOPHH BEPOSITHOCTEH, MATEMaTHIECKOH CTATHCTHKH.

1 cemectp:
1. EaunuynOlM MaTpuliel Ha3bIBaeTCS:
A) nuaroHanbHas MaTpPHIlA, C SAMHUIIAMH Ha TJIaBHOM JTHAroHajIu,
B) kBamparHas MarpuIiia ¢ €IMHUIIAMHU HA TJIABHOW JHMAroHalIu;
C) xBaapaTHas MaTpHIia, SIEMEHTAMHU KOTOPOM SBJISIOTCS €AMHHUIBI?

2. UYTo MOXKHO CKa3aTh O CHCTEME JIMHEHHBIX ypaBHEHUI ¢ MaTpullel (A)I/I paciMpeHHONH MaTpulen

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

A) cucrema UMeeT eMHCTBEHHOE PEIICHUE;
B) cymectBoBaH#e Takoil CHCTEMbI HEBO3MOXKHO;
C) cucrema He UMEET PEIICHHIA.

3. TlepeMHOKaTh MOYKHO MaTPHUIBL:
A) 1r060r0 pasmepa;
B) To1bKO KBaipaTHBIE MATPHIIBL;
C) TONbKO eTMHUYHBIE MATPHUIIBI;
D) marpuiisl Takue, 9TO JIEBBI COMHOKHUTEIh UMEET CTOJLKO CTOJIOIOB, CKOJBKO CTPOK Yy TPABOTO
COMHOYKHUTEIIS

4. OnpenenuTtelb BBIYUCICTCS:

A) 1715t 110001 MaTPHUIIBL;

B) TonbKO I € TMHUYHOM MaTpPHIIbI;

C) TONBKO ISl IMATOHATBHOW MATPHIIBL;
D) TonbKO /TS KBaAPaTHOW MATPHIIBL.

5. TpancrnoHupoBaHHas KBaJipaTHasi MaTpHIla UMEET ONpPEIeIIUTENb:

A) paBHBIIi OIPEACTUTEIIO HCXOIHOW MATPHIIBL;

B) pasusiii 0;

C) paBHbIii 1;

D) paBHBIii ONIPEIETUTENIO UCXOJHON MaTPHIIBL, B3ITOMY C OOpaTHBIM 3HAKOM.

6. OOparHas MaTpulia CyIIeCTBYET JJIs:

A) n1000ii MaTpHIIBL;

B) mro6oii kBaapaTHOW MaTPHIIBI;

C) HyneBOM MaTPHIIb;

D) mo6oit kBagpaTHOW HEBBIPOXKIECHHON MaTPHIIBIL.

7. Tlpu yMHOKEHMH MaTPHUIIBI Ha OOPATHYIO K HEHl MOIydaeMm:
A) HYyJIEBYIO MAaTPHILY;
B) marpuiy-cronberr;

CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLEHOYHBIX CPEACTB Cpear 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



C) MaTpuIry-CTpOKY;
D) eauHM4HYO MaTpHILy;

8. Cucrema TMHEWHBIX YpaBHEHUI HMEET PELICHUE TOT1a  TOJIBKO TOTAa, KOTAa:
A) paHT MaTpHIIbI CHCTEMbI OOJIbIIIC PAHTA PACIIUPEHHON MATPHIIbI CHCTEMBI,

B) paHr MaTpuIlbl CHCTEMBbI MEHBIILIE PaHTa PACIIMPEHHON MaTPUIIBI CUCTEMbI Ha 1;
C) paHr MaTpHIlbl CHCTEMbI MCHBIIIE PaHTa PACIIMPEHHOW MAaTPHUIBI CUCTEMBI;

D) paHr MaTpuIlbl CUCTEMbI PABEH PaHTy PACIIMPEHHON MATPUIIBI CUCTEMBI.

9. CucreMa JIMHEHHBIX ypaBHEHUH HA3bIBACTCS OJTHOPOJHOM, €CIIH €€ MpaBast YacTh:
paBHa HYJIEBOMY BEKTOPY

A) paBHa HyJIEBOMY BEKTOPY;

B) mpaBas 4acTh COCTOHUT TOJIBKO M3 JBOCK;

C) npaBast 4acTh COCTOUT TOJBKO U3 OTPHUIIATEIBHBIX YUCET;

D) ominyHa OT HYJIEBOrO BEKTOpA.

10. Meton Kpamepa npuMeHUM Jj1sl pEIICHUS CUCTEMBI JIMHEHHBIX YPaBHEHUM, €CIIH:
A) MaTpuIia cuCTeMBI Jr00as;

B) maTpwuiia cucTeMbl COCTOUT TOJBKO U3 €MHUII,

C) marpuia cuctembl JIt00ast KBaipaTHasi;

D) matpwuiia ccTeMbl KBapaTHasi K HEBBIPOKICHHAS.

2 cemecTp:

11. Ecniu dpynknus f(X) nenpepoiBaa Ha [@;b], muddepentpyema na (a;b) u y(a) = y(b),ro Ha (a;b)moxno
HANTH XOTsI OB OJTHY TOUKY, B KOTOPOH :
A) QyHKIIUS HE OTIpeieNneHa;
B) npousBonHas (yHKIIUU HE CYIIECTBYET;
C) Henb3s MPOBECTH KacaTeNbHYIO K rpaduKy QyHKINY;
D) npousBoaHas pyHKIMK 00palaercs: B HOJb.

12. HaifTu uHTEpBaIbl MOHOTOHHOCTH (YHKIMH y = X2-2X

A) Ha (_ ;1 ] -yObIBacT Ha (1 3 OO)- BO3pacTaeT
B)ma\ oo;()] -yObIBacT Ha [0" OO)- BO3pacTaeT
C) na (_ 0,1 ] - BO3pacTaer Ha (] ; OO)- yOBIBaeT
D) na (_ OO’OO] - BO3pacTacT Ha (0" OO)- yObIBaeT

13. I'padpuk kaxoii GyHKIIMU HA BCEM OTpe3Ke [a,b] OTHOBpPEMEHHO YAOBIETBOPSET TpeM ycioBusaMm: y>0; y'<
0; y">07?

I, w.
[ !

=|
m
-

BapuaHTbl 0TBETOB:

A) Bce rpaduku B) Tonsko II C) Tomnbko 11T




D) Tonbxko IT u I11. E) Tonbko [ u II1

14. TIpor3BOHOM BTOPOTO MOPSAKA HA3BIBACTCS:

A) xBagpat NpoU3BOIHON NEPBOTO MOPSIKA;

B) mpousBoHas 0T MPOM3BOHON MEPBOTO MOPSIKA;

C) xopeHb KBaJpaTHBIN OT MPOU3BOIHOM MEPBOTO MOPSKA;
D) nepBooOpasHasi mpon3BOIHON IEPBOTO MOPSIKA

15. YacTHo# Tpou3BOAHON (PYHKITMU HECKOIBKHUX NIEPEMEHHBIX HAa3bIBACTCS:

A) pou3BOJHAA OT YaCTHOTO apryMeHTa (QyHKIIUH;

B) mpousBoHas OT Mpou3BeieHUs: apryMEeHTOB (QYHKIIUH;

C) nmpou3BoHAasE OT YaCTHOTO apryMEHTOB (DYHKIIUH;

D) npousBoaHas oT GyHKIMH PU YCIOBUHU, YTO BCE apPIYMEHThI KPOME OJHOT'0 OCTAI0TCA

16. ®ynknus F(x) Ha3zpiBaeTCst IepBOOOpa3HOM I HENMpephIBHOHM GyHKINK 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. HeonpenenenusIM HHTETpaioM QyHKIUH y = f(X) Ha3bIBaeTCA:
A) nepBooOpa3znas pyHkuu y = f(x);
B) kBagpat nepBooOpaznoit pynkuuu y = f(x);
C) cymma Bcex nepBooOpa3HbIX GyHKIuU y = f(X);

D) coBokymHOCTB Bcex mepBooOpa3Hbix GpyHKINH y = f(X);

18. MeToa uHTErpupOBaHUs 110 YaCTSIM HIPUMEHUM IIPU UHTETPUPOBAHUHU:
A) cyMMBbI WU pa3HOCTU HECKOJBKUX (YHKIMM; B)muneitHol koMOMHaIMU QYyHKUINN;
C) npousBeneHus PyHKIIHIA, D)mro6oit koMOMHaIMK THOOBIX (DYHKITHIA.

19. ®opmyna HHTErpUPOBAHHUS 10 YACTSM UMEET BU]L

A) judv:uv+_[vdu; B) judv:uv—jvdu ;

fudv = Iudx+ J'vdx; D) _[udv = _[udx— _[vdx
20. Kakoe U3 CIeAYIONMX CBOMCTB ONPEICICHHOI0 HHTErpana SBISeTCS HeBEPHBIM:

A) i(f (x) + g(x))dx = T f (X)dx + T g(x)dx; B) T Af (x)dx = Ai f (x)dx;

C) if(x)dx:l; D)i f(x)dx:—j f (x)dx .-
3 cemecTp:

21. YUtoOs! pemiuth tuddepeHaabHoe ypaBHEHHE y'X + X + Yy =0 , ClleayeT

1) BBIMOJHATH MOACTAaHOBKY y(X)=x*U(X);
2) pa3aenuTh NEPEMEHHBIE;
3) uckats pemenue B Buze y(x)=U(x)*V(x).

22. Pemutsh quddepeHnnanbHOe YypaBHEHUE Y COSX + Y = XSin X , CIeAyeT

1) BEIMOJHATH MOACTAHOBKY y(X)=x*U(X)
2) pa3ienuTh NepEMEHHBIC
3) uckats pemenue B Buae y(x)=U(x)*V(x).

23. InddepeHiaabHbpIM YpaBHEHHEM MIEPBOTO MOPSIKA SIBISIETCS] YPAaBHEHUE:




1) xy’ +sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y-2=cosx;

24. TnddepeHraabHbIM ypaBHEHHEM C pa3aeIOIIMEICS IEPEMEHHBIMH SIBIISICTCS ypaBHEHUE BUJIA!
2.,
1) y-cosx=0; 2) Y =Xy,

, 2

x? +y?’

25. Pemenune omgHopomHoro audGepeHIHaTbHOr0 ypaBHEHUS TIEPBOTO TOPSAKA MOXKET OBITh HAalJCHO B
BUJIC:

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

2) Y = U-X, Tae u=u(X) — HeKoTopasi Hen3BecTHast (yHKIUS;

3)y=u+vV, e u=u(x)uV =V(X) — HEKOTOpbIC HCU3BECTHBIE (DYHKIIHH;

4) y = U+ X, tae U = U(X) — HekoTopasi HeM3BecTHast (YHKIIUSL.

26. JInHEeWHBIM HEOJHOPOAHBIM T (PepeHIINaTBHBIM YPaBHEHHEM IIEPBOTO MOPSAKA SABISIETCS YPaBHEHHE
BHJIA:

1)y =fx)a(y)

2)y" +p(x)y =q(x)y";

3) y' = f(X; y), rne dyukuus f(X; y) — ogHopoaHas;
4)y' + p(x)y = g(x);

27. 3amucaTb CTPYKTYpy uactHoro pewenust y* JIHIAY :y"+2y" +y =(18x+8)e™*
1) y*=(AX +B)e™; 2) y*=(AX +B)xe™; 3) y*=(4AX +B)x’".
28. Haiitu pemenue ypaBHenuss y"'+) =e*:

1) y=€"(C,+Cyx)+e"; 2) y:C1+CZe"+%ex; 3) y=e"(C,+C,x)+2e".

29. Kaxoe u3 J1Y periraercst mojacrtaHoBkoit y' = P, y" = PP'?

1 y'
1 022 12;2 n=_;3 "_ _ )
) w'=2x+()')"; 2) y o ) Y tu2x

30. Peruth ypaBHenue )" +5) +6y=¢":
1) y=Ce®+Ce™+e™; 2) y=Ce ™ +Ce™ +%e* 3) y=Ce " +C,e> +2e ™.

4 cemecTp:

31. Ecnu umeercst N HecoBMecTHBIX coObITU Hi, 00pa3yronux NoaHyto IpyIiy, 1 U3BECTHBI BEPOATHOCTH
P(Hi), a coObITHE A MOXET HaCTYNUTh Mocje peanu3anun oaHoro u3 Hi u u3BectHsl BepostHocTH P(A/Hi),
T0 P(A) BeIUHCHsIeTCs 110 hopmyIie

A) TOJIHOM BEPOSATHOCTH

B) bepnymu

C) Myagpa- Jlamnaca

D) baiieca

32. BepoATHOCTH TOSIBIICHUSI COOBITHS A B HCIIBITAHUH paBHA p. UeMy paBHA IUCHIEPCHUS YHCIIA TTOSBICHUS
COOBITHS A B OJTHOM HMCIIBITAHUU?

A)l-p

B) p(1-p)

Cp




D) 1/p

33. Tlo xakoit (hopmysie BBIUUCIAETCS BEPOSITHOCTh COBMECTHOTO TIOSIBJICHUS JIBYX HE3aBUCUMBIX COOBITHUI
A u B?

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, OyHKUMEW pacnpeneneHus CciaydyadHOHW BenuuuHbl X HaszbeiBaeTcs GyHknus F(x), 3amaromas
BEPOSITHOCTH TOT'O, YTO ClIydaifHasi BeIM4YnHa X MPUMET 3HAUCHHE:

A). 6onbImee x

B). menbIiee unu paBHOE X

C). paBHOE X

D). menbIee x

35. BeposATHOCTh TOTO, YTO JJOM MOET CropeTh B TeueHuu rona, paBHa 0,01. 3actpaxoBano 600 qomoB.
Kakoii ¢popmyroii cienyer BOCIOIb30BaThCs, YTOOBI HAMTH BEPOSITHOCTD TOTO, YTO CTOPUT POBHO 6 TOMOB?
A) bopmymnoit beprymiun
B) unrerpanbHoit popmynoit Myaspa- Jlannaca
C) dopmymnoii I[Tyaccona
D) nokanbnoit popmymnoit Jlamaca
n!
36. . KomOuHammu, 4ucio KoTophIxX onpezensercs no gopmyne C; = ) HA3bIBAIOTCS:
A) couetanusmMu;
B) pasmermenusmu;
C) nepecraHoBKam¥;

D) pa3smemnieHusiMu ¢ MOBTOpEHUEM

37. InotHOCTBIO BeposiTHOCTH f(X) HempepbIBHOM city4yaiiHO# BennunHbI X Ha3bIBACTCS:
A) pon3BojHas QYHKIMU paclpeAesieHus CIIydaiiHON BEIUYUHBI X;

B) nepBooOpazHas ¢pyHKIMN pacnpeaeaeHus CIydaiiHoN BeTUYUHBI X;

C) npousBoHas cITy4aifHOM BETUYIHHEI X;

D) nepBooOpa3Has ciay4aifHOH BeTUUuHBI X.

38. K BEIOOpOYHBIM XapaKTEPUCTUKAM PACCESHUSI CITYIaifHOW BEJIMUUHBI OTHOCUTCS:
A) BeIOOpOUYHas MOJ1a;

B) BeiOOpouHas MenuaHna;

C) BeIOOpOYHAS JUCTICPCHS;

D) BeiOopouHas cpenHss.

39. YucnoBoe 3HaYEHUE CEPEIMHBI IOBEPUTEIHLHOTO HHTEPBAIA XapaKTepU3yeT:
A) TodeuHyIO OIICHKY TTapaMeTpa pacipeneaeHus;

B) nnTepBaNbHYyIO OLIEHKY TTapaMeTpa pacipeeieHus;

C) Hane)KHOCTH OLIEHKH ITapaMeTpa pacipeaesieHus;

D) TOYHOCTb OLLEHKM NapameTpa pacnpeseneHus.

40. TIpennonoxkeHue o BUJE WIM apaMeTpax HEM3BECTHOIO 3aKOHA paclpe/ieeHUs] Ha3bIBACTCS:
A) HyJeBOI rHIIOTE30M;

B) anpTepHaTHBHOI rMnOTE30M;

C) ommOKoii mepBoro poaa;

D) omubxoit BTOporo poja.

41. K BBIOOPOUYHBIM XapaKTEPUCTUKAM MOJIOKEHUS PACHIpeIeNICH s CTy4aliHOM BETMYUHBI OTHOCUTCS:




A) BBIOOpOYHASI MOJIA;

B) BeIOOpOouHBI KO3 (DUITMEHT aCHMMETpPUH;

C) BeIOOpOUHBIN KO(DPHUITUEHT IKCIIECCa;

D) BEIOOpOYHBIH LIEHTPAIBbHBI MOMEHT BTOPOTO MOPS/IKA.

42. K BBIOOPOYHBIM XapaKTEPUCTHKAM (DOPMBI PaCIIpeIeIICHUS CITyYaiiHOW BETMYUHBI OTHOCUTCSL:
A) BBIOOpOYHAS TUCTIEPCHS;

B) BeiOOpouHas Mmeaunana;

C) BbIOOpOUHas cpenHsis;

D) Be16opouHBIN KOADPUITUEHT ACHMMETPHUH.

43, Ilpu mpoBepke cTaTHCTHUECKHX runoTe3 yciaosue P(K > Ky,) = o onpenersier:
A) TIpaBOCTOPOHHIOI KPUTHYECKYIO 00J1aCTh;

B) 1€eBOCTOPOHHIOI0 KPUTHUYECKYIO 00J1acTh;

C) ABYCTOPOHHIOIO KPUTHUECKYIO 00J1acTh;

D) ypoBeHb 3HAUUMOCTH (OIIUOKY ITEPBOTO POJIa).

2.2 TunoBble 3aJaHNUS VIS OLIEHKH HABBIKOBOI'0 00pa30BaTe/IbHOIO pe3y/ibTara

[IpoBepsiemslii 06pa3zoBaTenbhblil pe3ynbrat (OI'OC 3++):

Kon n nHaumeHnoBanue OO0pazoBaTenbHbIN pe3ynbTaT
HHAUKATOpa JOCTHIKCHU
KOMIICTCHII

OIIK-1.1: [Ipumensier MeTo b OOyuarommuiicst yMeeT:

BBICIIIEH MaTeMaTHKH IS -HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLHIUIMH B NMPO(ecCHOHANbHON
peleHus 3a1a4 NeSITeIbHOCTH;

npodeccuoHaNbHOMI -IPUMEHATh MaTEMAaTHYECKUE METO/BI JUIS PEIICHHUS TPaKTHUECKUX 3a7ad.

JIESITETIBHOCTH

1 cemectp

44. Cucrema KaHOHWYECKHUX YPAaBHEHMH JJIS JKEJIE€3HOA0POXKHOTO MOCTA, HArpYKEHHOT0 FOPH30HTAIbHOM
Y3JI0BOM Harpy3Kou, IMeeT BUJI:

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

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

I'ne X133 Xy, X5, Xy, Xy — HCKOMBIC YTJIOBBIC IIEPEMCIICHUA KCCTKUX Y3JI0OB MOCTA. HCO6XOI[I/IMO BBIYHMCIINTD

3HAYCHHUE YTTIOBBIX nepeMemeHm‘/'I JJIA OIIPEACTICHUSA CTaTHYCCKOU HEOMPECACINMOCTHU MOCTaA.

45. 3aBoj 1O NIPOU3BOJCTBY PEIBbCOB BBINYCKAET TPU MX BHAA P, P,, P; Ha NPOU3BOACTBO KOTOPBIX

3aTpayrBaeTCs YEThIPE BUJA CHIPBS S,.S,.S,.S, . HOpMBI pacxoza CeIpbs U €ro 3amachl 3a/1aHbl B TaOJIUIE:

IIponyxuus P, P, P, 3amacel
CoIpbe ChIpbs
S, 1 1 2 190
S, 2 0 2 180
S, 2 1 0 160
S, 1 2 2 250

Onpenenuts MiaH BBITYyCKa MPOAYKLUHU, TPU KOTOPOM PACXOAYETCs MOJTHOCTHIO BCE ChIPBE.




46. Tlpennpusrtre BBITYCKAaeT MaTepHAIbl JUIS CTPOUTENBCTBA JKENE3HBIX IOPOr TpeX BUIOB: Py, P,, P; H

23
2 5| 1AC

4 1

HMCIIOJIb3YET ChIPbE JBYX THIOB: S; M S,. HOpMEI pacXoia ChIpbsi XapaKTEpU3YIOTCH MATpULCH

Kaxaplid smement aij (i=1,2,3; j=1,2) mokaseiBacT, CKOJBKO EAWHUIl TMPOAYKIMH - THIA PACXOAYeTCs Ha
MPOM3BOJCTBO €IUHHUIBI TPOAYKIMHU i-ro0 Buaa. [ImaH BeIycKa MPOAYKIMHK 3aaaH Matpulei-ctpokoir C=(100 80

40
130), cTOUMOCTh €IUHUIIBI KaXXJOTO THIA CHIPhS (ICH. €/1.) — MaTPUIICH-CTOIONOM B = {50) Onpeaenutsb 3aTpaThl

ChIpbA, H606XOIII/IMI)IG AJId TUIaHOBOI'O BBIITYCKA MPOAYKIHNHU, U O6H1yIO CTOUMOCTD ChIPbA.
2 cemecTp

47.  VYrom, W3MEPEHHBIH TEOMOJMTOM, OKazaics paBHbIM 22°2030"+30”. KakoBa oTHOCHUTEIbHAS
MOTPEIIHOCTb U3MEpPEHUs?

48. YpaBHEHHE JBHKCHUS aBTOTYApPOHATOpa (MalldHA JUIsS TPAHCIIOPTHPOBAHHS OPTaHUUYECKHUX BSDKYIIHX
MaTepHaIoB U UX PAaBHOMEPHOI'O PACIPEACNICHHs IPU YCTPOUCTBE MPAaBUUHBIX U MCOCHOYHBIX MOKPBITHIA)
umeet Buj I = ti + t2) + t3k, rae t — Bpems. OnpenenuTh CKOPOCTh U YCKOPSHUE BIKEHHS B MOMEHT t = 1.

2 .3 y
49. Tloesa-penbcOyKnamguuKk jBikercs mo 3akony O = 21t+3t° —t° . Haiitu ero makcumambryro
CKOPOCTB.

50. MOMEHT CONpOTHUBICHHS OalKU >KEIE3HOAOPOKHOTO MOCTa MPSIMOYTOJIBHOTO CEYEHHs Ha H3THO
IPONOPLIMOHANICH POU3BEICHHIO IIMPHUHBI 3TOT0 CEYEHUs Ha KBaJpaT €ro BbICOThl. KakoBbI JOKHBI ObITH
pa3Mepbl ceueHUsi Oaliku, BBIPE3aHHON U3 Kpyrjoro OpeBHa muameTpoM d, 4ToObl €€ CONMpPOTHUBICHUE Ha
u3rub ObLTO0 HAUOOMBIINM?

51. Kakyio pa0oTy HaJO COBEPIINTh HAKJIOHHOMY BHOPAllMOHHOMY TpOXOTY (YCTPOMCTBO JUIs
MEXaHUYECKOM COPTHPOBKH CHITYYUX MATEPHAJIOB), YTOOBI PAaCTAHYTh NPYKUHY MEXIY CTaOMIN3aTOpaMu
Ha 4 cM, eciii U3BECTHO, YTO OT Harpy3ku B 1 H ona pactsarusaercs Ha 1 cm?

3 cemectp

52. VYcraHOBIIEHO, 4TO CKOPOCTh V MHOWIBTpAU BOJBI B TIOUBY, KaK (YHKIUS BpeMeHH {, BhIpakaeTcs
no ¢gopmyne V = a + bt — 0,5, rne @ u b koncrautel. IlocTosHHAs @ 3aBUCHT OT THIIA MOYBBI U
npejcTaBisieT co00il MUHMMAJIbHYIO CKOPOCTh, C KakoW BOJa MPOCAYMBAETCs B MOYBY JI0 COCTOSIHUS €€
HOJHOTO HacklmeHus. [locTosiHHas b XapakTepusyeT CTerneHb BIKHOCTH MOYBBL, pU b = 0 MbI HMeeM
CKOPOCTb MH(UIBTPALUM B YCIOBUSX HachllleHHs mouBbl. DyHKIUS V acUMNTOTHYECKH CTPEMUTCS K
3Ha4yeHuto a npu t. OnpenenuTs KOIU4YEeCTBO BOIbI Q, MPOHUKAIONIEH B IPYHT.

53. 3a CKOJBKO BpEMEHHU JOCTaBlIeHHass OMTyMHas cMmech, Harperas 1o 100°, B moa3eMHOM Trapaxe c
temneparypoit TO = 20°, oxyagurcs 1o 25°, ecnu 10 60° oHa oxnagurcs 3a 10 muH.?

54. XKenesHOOOPOXKHBIA COCTAaB MACCOM M KI' B MOMEHT OTKJIFOYEHHUS JBUTATENsl JIOKOMOTHBA WIEN CO
ckopocthio 20 m/c. Yepes 50 ¢ ckopocTh cocTaBa ymeHblmiach 10 10 m/c. IlpuHuMas, 4To conpoTruBIeHNUE
JBIDKEHUS MTPONIOPIIMOHATIBHO €T0 CKOPOCTH, HAWTH ypaBHEHHE CKOPOCTH M OIPENENINTh, Yepe3 CKOIBKO
CEeKYyHJ OT Havaja JBI)KEHUs 0e3 paboThl JBUTATENs €r0 CKOPOCTh OKaKeTCsl paBHOM 5 m/c?

55. Yckopenue npsMOIUHEHHOT0 IBUKEHHS JIOKOMOTUBA BeIpakaeTcs Gopmynoit a = 2t — 10 m/c2. Haiitu
ypaBHeHue ABvxkeHus, ecmu mpu t = 0 cek. S=4 munpu t = 3 cek. S = 13 M, 1 MTHOBEHHYIO CKOPOCTh
nokomotuBa npu t = 10 cexk.

56. XeneszHomopoxkHast miaar¢opma Macchl M, BbIBEACHHAs M3 IIOJIOKEHUS DPABHOBECHS, COBEpPIIAET
Koje6aHus B BEPTUKAILHON IJIOCKOCTH MOJ feiicTBueM BhIHYxkmatomteit cumel T (X), rae x — Bpewms.




Haiiiute 3aBMCHMOCTH OTKJIOHEHHMs TaTdhopMmbl OT Tonoxenus pasHosecus Y(X) or Bpemenw, ecim

CONPOTHUBIICHHE CPEIbl NMPONOPLHHOHAILHO CKOPOCTH, C KO3((HIIMEHTOM NponopuuoHaisHOoCcTH K, a
BOCCTAHABIIMBAIOIIAs CHJIAa PECCOPBI, CTpeMsllascs BEpHYTh IIATGOpMy B TOJO0XKEHUE PaBHOBECHS,
IPOIOPIMOHATIbHA BEIMYNHE OTKJIOHEHHs, ¢ KodddunuenToM nponopunoHansHocti K,. Cuuraercs, 4To B

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

4 cemectp

57. JlokazaTb, 4YTO HeNpepblBHAs ciy4yaiiHas BeiduMuMHa 1 — BpeMs MEXIy MOSBICHUSAMHU ABYX
MOCTICIOBATENbHBIX COOBITUM B  TEXHOJIOTMYECKOM IPOLECCe CTPOMTENBCTBA JKEIE3HBIX  JJOPOT
(mpocTeiiero) MOTOKAa C 33aJaHHOW WMHTEHCUBHOCTHIO A — HMEET I[I0Ka3aTeIbHOE paclpe/e/icHue

F(t)=1-e* (t=0).

58. CpenHee uuciio 3aka3oB OETOHA Ul CTPOMTEIbCTBA HKEJIE3HOIOPOKHBIX MOCTOB, MOCTYHAIOIIUX HA
JTUCHETYEPCKUI MYyHKT 3a OJMH 4ac, paBHO TpeM. HaliTu BeposATHOCTH TOrO, YTO 3a 2 yaca MOCTYIHUT: a)
4eThIpe BbI30Ba; 0) MEHEe YeThIpeX BbI30BOB; B) HE MEHEE YEThIPEX BBI30BOB.

59. Tlo mpOTOKOIYy MOJOKEHUS PEIbCOBBIX HUTEH IO YPOBHIO, M3MEPEHHOMY IIONEPEK OCU IIyTU B
CEYCHMSIX, PACIIOJIOKEHHBIX Yepe3 S METPOB

-4 /0 |-2 11 |2 |1 |-3|/0 |2 [-5]|1 |-3 |0 |4 ]2 -1 (3 |1 [-1 10
1 |3 |0 (4 |-7]5 |1 (-2 ]2 |-1 |3 |0 |2 |-1]1 3 |84 |1 |5
6 (-1 )1 |7 |6 |-1 |7 |8 |4 |[-8|5 |21 |5 |2 2 |1 |14 [4]1
2 |-83 |7 |0 |3 |2 |4 |-5]|6 |8 |[-1]0 |6 [-2]0 7 |-2 |6 [0 |8
5 |1 |2 |4 |8 |4 |2 |1 |3 [414 |7 |1 |7 1|3 4 1415 |1 |4

COCTaBUTb JUCKPETHBII W HWHTEPBAIbHBIA BapualMOHHbIE psAabl. HaliTh OCHOBHbBIE YHUCIIOBBIE
XapaKTepUCTUKU: BEIOOPOUHYIO CPEHIO0, CPETHEKBAIPATUUHOE OTKIOHEHUE, MOAY U MEJINaHy.

60. Beraucinuthb MPOLCHT NPOTAKCHHOCTH HCUCIIPABHOT'O ITYTU IO CTATUCTUYCCKUM JAaHHBIM U3MCPCHUA
OTKJIOHCHUS INWUPUHBI KOJICU OT €€ HOPMATUBHOI'O 3HAYCHU 1520 MM, €CII1 O = 2,6 , YUUTEBIBAst, 4TO

OTKJIOHCHHA B IIMPHUHC KOJICHU HA NPAMBIX U KPUBLIX YUaCTKax MIYTH Ha ACPCBAHHBIX HJIN JKeJIe300€TOHHEIX
mrajiax He JOJIKHBI ITPEBBIIATL 110 YHIUPCHUIO 6 MM U O CYKCHHUIO 4 MMm.

Kon u HanmeHnoBaHue OO6pa3oBarenbHBIN pe3yabTaT
WHAUKATOPA TOCTHKEHUS
KOMIICTCHIIN N

OIIK-1.1: IIpumensier wmetoasl | OOywaromuiicsa BiaeeT:
BBICIIEH MaT€MaTHuKU JJIsL -METOJaMHU MAaTEMATHUYECCKOI'O OITMCaHUA (I)I/I3I/I‘-I€CKI/IX SIBJICHUI 1 IIpO1ECCOB,
pernreHus 3aja4 | -anmapaToM MaTeMaTHYeCKOTO aHajiu3a, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCcKOit
npodeccruoHaTbLHOM CTaTUCTHKH.
JISSITENIbHOCTH
1 cemecTp:

3 4
61. HaiiTu mpou3BeneHUE MaTPHI] (1 2 3J 3 2

2 1 5
31

62. HaiiTu BeKTOpHOE NPOU3BEIEHUE BEKTOPOB.
a={2;1;3}u b={1;2; 3}.

63 . i 3x2+9x +6

. Haiitn npenen lim oo
2 cemecTp:

3
64. Haiitu npoussoanyto QpyHkuuu Y =594,

65. Haiitu npoussoanyro Gpynkmun U= x2+3xy? B Touke M(1;1) B HampaBIeHUH eJUHIYHOTO BeKTopaé
(0;1)




. 5 2x3 —x% +2
66. HaiiguTe HeompeaeneHHbIM HHTETpaT | = J.fdx

3 cemecTtp:
67.. Yka3aTh BUJ 4aCTHOTO pelneHns ypasHenns Y —2Yy' =6+12x—24x°.

68. Jlia JLH.JL.Y. nogoGpars CTPYKTYpy YaCTHOIO PELIEHHs y* 10y +20y =e ¥ . X%

0 2an

69. HaiiTn 0671aCTh CXOJIMMOCTH CTEIIEHHOTO Psiia > .
mh +1

70. HaiiTi pa3nokeHue B CTENEHHOM psAJ MO CTENEHSAM X pemeHus auddepeHInalIbHOr0 ypaBHEHHS

(3anucath TpH IEPBBIX, OTIMYHBIX OT HyJIs, 4leHa 3Toro pasnoxenns) Y = Xy +e”, ecm y(0)=0.

4 cemecTp:

71. VI3 reHepalibHOI COBOKYIHOCTH M3BJeueHa BbIOOpka o0bema N=20.
Xi 3 4 6 9
ni 2 4 7 7

HaiiTi HecMeleHHYIO OIIEHKY MaTeMaTH4YeCKOTrO OKUJaHHSI.

72. Ha cknax nocrymaer 40% meraneii ¢ nepBoro 3aBoja u 60% aeraneit co BToporo 3aBona. BepositHoCcTh
M3TOTOBJICHUS Opaka Ui TEepBOrO M BTOpOro 3aBoja coorBercTBeHHO paBHbl 0,01 m 0, 04.Haiitu
BEpPOSITHOCTH TOTO, YTO HAyJauy MOCTYIUBIIAs HA CKJIaJ IETalb OKaXETCsl OpaKoOBaHHOM.

73. HemnpepoiBHas ciydaiiHas BenuunHa X 3ajaHa pyHKUIKEH pacrpeaeneHus

0, x<1
f(x)=92x/3, 1<x<p
0, x>2

Yemy pasHo B?

74. CnyvaiiHasg BenTu4MHa X 3ajJjaHa pSAAOM pacrpeeseHus:

Xi|-1] 0[5 ]7
ni 10| 2 |6 | 2
Haiiti 06beM BBIOOPKH N ¥ OTHOCUTENBHYIO YaCTOTY W3 BApUAHTHI X3.

75. V3 reHepanbHON COBOKYITHOCTH M3BJIeUueHa BbIOOpKa 0ObeMa N = 70, MOJUTOH OTHOCUTEIBHBIX YacTOT

KOTOpPOM UMEET BUJ
w; A
0,5

0.1 [

0 2 4 6 8 x.
Haiiti uncno Bapuant X2 = 4 B BEIOOpKe.

76. lna ciaydaiiHOM BenMYMHBI X, paclpelielIeHHONW MO0 HOPMalbHOMY 3aKOHY, HailJleH TOBEepUTENIbHbIN
untepsan (12,46; 13,56) nns OLEHKH HEM3BECTHOTO MAaTeMaTHYEeCKOro oxuaaHus. OnpeneauTh TOYHOCTh
OIICHKH.

2.3. IlepeudeHp BOIPOCOB Ui HOATOTOBKU 00YYAIOMIUXCS K IPOMEKYTOUHOM aTTeCTallH
Bormpocs! k ax3ameny (1 cemectp) :




Marpuiibl, UX BUJIBIL.

CrnoxxeHue (BHIYUTAHUE), YMHOKCHUE MATPHII.

Ornpenenurenu BTOPOro U TPETHETO MOPSIIKA.

OCHOBHBIE CBOMCTBA ONPEICIUTEIICH.

Ornpenenurens N-ro MopsiaKa

OO6patHas matpuna.

Panr matpunsl.

Cucrembl TuHeWHBIX ypaBHeHH. Teopema Kponekepa-Kanemm.

Merton Kpamepa niist pelieHust CUCTEM JIMHEWHBIX YPaBHEHHUM.

Meroa 0OpaTHOM MaTPHUIIBI VISl PEIICHUS] CHCTEM JIMHEWHBIX YPaBHEHUH.

RO NookrwN

1.  Meron 'aycca myist perieHust CUCTEM JIMHEWHBIX ypaBHEHUI.
12. OHOPOAHBIE CUCTEMBI JIMHEHHBIX YPaBHEHUM.
13.  BekTopbl, reoMETpUYECKHE ONIEPALIUU C BEKTOPAMH.
14.  JluneiiHast 3aBUCUMOCTb BeKTOpoB B R2. basuc.
15.  Jluneiinas 3aBUcUMOCTb BeKTOpOB B R3. basuc.
16.  KoopaunaTtHas (hopma 3arucu BEKTOpA.
17.  JleiicTBUS C BEKTOpaMHU B KOOPJIUHATHOH (opMe.
18.  [leneHue oTpe3ka B JaHHOM OTHOLICHHUH.
19.  CkansipHOE MpoOU3BECHIE BEKTOPOB U €T0 CBOMCTBA.
20.  BbluMcieHHe CKaIPHOTO MPOU3BEICHHS.
21.  JlivHa BEKTOpA.
22.  Yroa mexny Bekropamu. OpTOroHaJbHOCTb.
23.  BexTOpHOE MPOM3BEICHHUE U €T0 CBOWCTBA.
24.  BbluncieHHE BEKTOPHOI'O MPOU3BEIEHHUS.
25.  Ilnomanms TpeyroiabHHKA, BEIYUCIsIEMAas Yepe3 BEKTOPHOE IPOU3BEICHUE BEKTOPOB.
26.  KominHeapHOCTb.
27.  CwmemaHHOE NMPOU3BEICHHE BEKTOPOB, €T0 CBOMCTBA M T€OMETPUIECKHUIA CMBICIL.
28.  BbluMcieHHE CMENIaHHOTO NMPOU3BEICHHS.
29.  KommuiapHOCTb.
30.  IlonsTtue 00 ypaBHEHUH MMOBEPXHOCTU U JIUHHH.
31.  IInmockocTh; ypaBHEHHE TUIOCKOCTH, MTPOXOASIIEH Yepe3 TOUKY U MEePIeHINKYISIPHOW BEKTOPY.
32.  Pa3znnyHOe pacnosiokeHue MI0CKOCTEN B POCTPAHCTBE.
33.  YpaBHEHHE IUTOCKOCTH, TIPOXOIAIICH Yepe3 TPH 3aJaHHBIC TOUKH.
34.  PaccrosiHHE OT TOYKH JI0 TUIOCKOCTH.
35.  Yroa Mexny IIIOCKOCTSIMH, YCIIOBHE MApauIeIbHOCTH U TMIEPIIEHINKYISIPHOCTH TIOCKOCTEH.
36.  IIpsmble B mpocTpaHcTBe. OO1IME ypaBHEHUS PSIMOH.
37.  Kanonmueckue ypaBHEHUS MPSMOU.
38.  Ilapamerpuueckue ypaBHEHHs MPSIMOM.
39.  VYpaBHEHHE NPSAMOI B IPOCTPAHCTBE, IPOXOIAIICH Yepe3 IBE TOUKH.
40.  CBs3b MEXIy pa3IMYHBIMU YPAaBHEHUSAMU MPSMON B IPOCTPAHCTBE.
41.  VYroa Mexay npsMbIMU. Y CIIOBUE KOJUTMHEAPHOCTH U OPTOTOHAIBHOCTH.
42.  Yron Mexay NpsiMOH U IJIOCKOCTBIO. Y CIIOBHE KOJUTMHEAPHOCTU M OPTOTOHAIBHOCTH.
43. PaccrosiHue oT TOUkH 10 IPSAMOM B TPOCTPAHCTBE.
44.  TlpsiMble Ha IUIOCKOCTHU. Y paBHEHUE MPSAMOMN C YTIIOBBIM KOA(DHUIIMEHTOM.
45.  YpaBHeHHE NPSAMOI HA IUIOCKOCTH, MPOXOAAIIEH uepe3 IBe TOUKH.
46.  PaccrosiHHE OT TOYKH JI0 IPSIMOI Ha TIOCKOCTH.
47.  Yronm Mexay MpsMbIMH. Y CIIOBHE MapalIeIbHOCTH U TIEPIICHANKYISIPHOCTH MPSIMBIX Ha
TUIOCKOCTH.
48.  Kpusslie BToporo nopsiaka. OKpyKHOCTb.
49.  Dmnunc. Kanonndeckoe ypaBHeHue, Gpopma.
50.  DOxkcuenrpucutet uHnca. GokajlbHbIe PAIUYChl, TUPEKTPHUCHI.
51. T'umep6ona. KanHonuueckoe ypaBHEHUE.
52.  AcumnToTsl, hopma TurepoosIbl. DKCIIEHTPUCUTET.
53.  Jlupektpucsl, (hoKaIbHbIE PAANYChl THIEPOOIIHI.

54.  Tlapabomna. Kanonnmueckoe ypaBHeHue, hopma.
55.  Jlupekrtpuca. DokanbHbIA pagunyc mapadobl.



56.  OO6mee onpeneneHrne KPUBBIX BTOPOTO MOPSAKA, TEOMETPUIECKOE B pu3HuecKas

MHTEpIpETaIHSL.
57.  TlpuBeneHue ypaBHEHHs KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BUY.
58.  IlomepxHoctu BrOporo nopsiaka. Cdepa u JUTHIICOUI.

59.  T'umepOoyIONIBI: OJHOMIOIIOCTHBINA U IBYXIIOJIOCTHBIH.

60. IlapaGonmouapl: HIUTMNTUYECKUN U TUIIEPOOINIECCKUN.

61.  Konyc BTOpOro nopsjika, KOHU4€CKHE CEUCHHS (KOHUKH).

62.  LuauHIpHI BTOPOTO MOPSIKA.

65.  KomrekcHple uncnia B anredpandeckoit hopme u 1eHCTBHs HaJl HUMH.

66.  KomruiekcHble yncia B TPUTOHOMETPUYECKOHN | MTOKa3aTeIbHON opMax.

67. JleicTBUS C KOMIUIEKCHBIMHM YHCIIAMU: CII0KEHUE, YMHOXKEHUE, JICTICHUE.
68.  Dopmynsl Myaspa.

Bomnpocsr k 3auety (2 cemectp) :

1. Judbdepennman u mpou3BOHAS YUCIOBON (PYHKIIUN OJHOW NIEpEeMEHHOM. ['eoMeTp. CMBICIT.
2. Teopema o cBsi3u quddepeHIpPyeMOCTH U CYIIECTBOBAaHUS Mpou3BoAHON. Teopema o cBsi3u
m(epeHIPYEMOCTH U HEPEPHIBHOCTH.

3. [Tonuelit tuddepeHiman u yacTHpIe TPOU3BOHBIC YHCTOBOU (DYHKIIMU HECKOIBKHIX
IIepeMEHHBIX. [ €OMEeTpUYECKNUI CMBICII.

4, Brruncnenue npou3BoAHbIX U AUPHEPEHINATOB CIOKHBIX (PYHKIIHIA.

S. Brruncnenmne mpon3BOHBIX HESBHBIX (DYHKIIHHA.

6. [IpousBonubie U AuddepeHransl BEICIIUX MOPSIKOB U YUCIOBOM (PYHKIUN OJTHOM
IIEPEMEHHOM.

7. YacTHble MPOU3BOIHBIE YUCIOBOM (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX U TIOJTHBIC

Qg QepeHIratbl BBICIIAX MOPSIKOB.

8. CaoiicTBa dyHkmii, muddepeHurpyembix Ha uaTepaine. Teopembl Pomst, Komm u Jlarpamxa.
9. Teopema Jlonutaia. PackpsiTie HeonpeneaeHHOCTEN 1o NpaBuily Jlonurans.

10.  ®opmyna Teitnopa st MHOTOUJIEHA.

11.  ®opmyna Teinopa aia yukiuu. OctaTounsiit uieH hopmynsl Teinopa B popme Jlarpanxka u
ITeano.
12. Dxcrpemymbl GyHKIHU. BRITYKIIOCTH M BOTHYTOCTH (DYHKITHH.

13.  Touku nepern6a. ACUMITOTEHI.

14.  JlokanbHbIE SKCTPEMYMBI (PYHKIIMN HECKOJIBKUX NEPEMEHHBIX.

15.  VYcrnoBHBIE 3KCTpEMYMBI YUCIOBOM (DYHKIIMH HECKOJIBKUX MEPEMEHHbIX. MeTo1 MHOXKUTENEN
Jlarpanxa.

16.  I'moGanbHbIE HIKCTPEMYMBI YMCIOBOM (PYHKIIMHM HECKOJIbKUX MEPEMEHHBIX.

17.  IlpousBojHas CKaJsSIpHOTO IOJIS 110 HanpasieHuto. [ pagueHr.

18.  IlepBooOpa3Has u HEONpeAEICHHbIH HHTETpal.

19.  OcHoBHBIE CBOWCTBA HEONPEACICHHOTO HHTETpaIa.

20.  HHrerpupoBaHHE MOJCTAaHOBKON H 110 YaCTSM.

21.  VHTerpmpoBaHHE HEKOTOPBIX (QPYHKITUI, COMIEpKAIIUX KBAIPATHBIA TPEXUJICH.

22.  PaumonanbHble 1pobu. [Ipocreiimue panronanbHble IpoOH U MX UHTETPUPOBAHUE.

23.  TlonsTHe onpeneneHHOTO UHTETpaia KakK Mpe/esia HHTErPATbHOW CyMMBI.

24.  ®opmyna Hetorona—Jleitbnuia. OcHOBHbIE CBOMCTBA OIPEICIEHHOI0 HHTErpaa.

25. OI11eHKH OTIPEICICHHOTO HHTETpaa.

26.  Teopema 0 cpeHEM 3HAYCHHH.

27.  BolumcieHue onpeneieHHOr0 HHTErpaia C IIOMOIIBIO IMTOICTAHOBKH U 110 YaCTSIM.

28.  BpluncieHue mionaei miockux odnacteld, oobemMa U IUIOIAAN MOBEPXHOCTHU Tejla BpaIlleH!s ¢
MTOMOLIBIO OTPEEIEHHOT0 HHTErpasa.

29.  BbluncieHue AIMHBI TYTH IIIOCKOH KPUBOM € TOMOIIBIO OMPEASIEHHOI0 HHTErpaa.

30.  HecoOcTBeHHBIE HHTETPANIBI C OECKOHEUYHBIMU TIPEACIIaMA HHTETPUPOBAHMS M OT Pa3phIBHBIX
GyHKIHH.

31.  TeopeMbl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

32. [onueiii tuddepennman 1 yacTHbIe MPOU3BOAHBIC YUCIOBON (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.
['eomeTpuyeckuii CMbICI.
33. JIokanbHbIE SKCTPEMYMbI (PYHKIIUN HECKOJIBKUX MTEPEMEHHBIX.



34. YcnoBHBIE JKCTPEMYMBl YHCJIOBOW (PYHKIIMM HECKOJBKHX TEPEMEHHBIX. METoa MHOXKHUTENeH
Jlarpanxa.
35. I'mobGanbHbBIE IKCTPEMYMBI YUCIOBON (DYHKITUN HECKOJIBKHUX MTEPEMEHHBIX.

Bompocsr k 3auery (3 cemectp) :

[Tonsartue o nuddepenumansuoM ypaBHenuu. 3aaavya Komm st 1Y nmepBoro nopsiaka.
VYpaBHeHUE € pa3AeISIOIUMUCA epeMeHHbIMA. JInneitHoe 1Y .

Onnopoxanoe nuddepeHnraibHOe ypaBHEHHUE (TIEPBOTO MOPSIKA).

YpaBHeHU B MOJIHBIX TuddepeHranax.

3anava Ko nns nuddepeHunanbHbIX YpaBHEHUN BBICIIUX MOPSAKOB.

YpaBHEHMSI, JOMYCKAIOLIUE IOHUKEHHUE MTOPSJIKA.

JIuHeitHble OTHOPOAHBIC YpaBHEHUA. OnpeiesIeHUs] U CBOWCTBA.

Perienue nuHEHHBIX OJHOPOAHBIX YPaBHEHUH ¢ MOCTOSHHBIMU K03 puiimenramu.

CtpyKTypa pelieHus JMHEHHOr0 HEOJHOPOIHOTO ypaBHeHHsl. HaxoxaeHre 4acTHOTO pelieHus
JMHEWHOTO HEOJHOPOAHOTO YPaBHEHHS ¢ IOCTOSHHBIMU K03(puLimeHTaMu 1 ¢ IpaBoi 4acThIO
CHEIHATbHOTO BU/A.

10.  Mertox Bapuanuy IPOU3BOIBHBIX IOCTOSTHHBIX.

11. Hopwmansnsie cuctemsl JIY. Pemenne cuctem Y ¢ noctosHHBIME KO3 PUIIIEHTaMU METOIOM
UCKJIIOYEHUS] U METOJIOM XapaKTEPUCTHUK.

12. Psan. Cymma psina.

13.  OOmme cBOICTBA CXOISAIIUXCS PSIOB.

©CEONDO A WN R

14.  CpaBHeHHE PSJIOB € HOJIOKHUTEIbHBIMH YWIEHAMH.

15.  TIlpusnak cxoaumoctu [amambepa /ist MOJOKUTEIBHBIX PAJIOB.

16.  PaguxanpHblii npu3Hak cxoauMoctu Koy 11 NOJ0XKHUTEIbHBIX PSIOB.
17.  HWuterpanbHblil npu3Hak cxoaumMocty Ko 1uist ooKUTEIbHBIX PSJIOB.
18. 3nakouepenymomue psabl. Teopema JleliOHuna.

19.  3naxomnepeMeHHbIE psABL. AOCONIOTHAS M YCIOBHAS CXOAMMOCTH.

20.  dyHKUMOHANBHBIE PABI U UX CBOICTBA.

21. Crenennsie psjsl. Teopema AGerns.

22.  CaoiicTBa CTENEHHBIX PSJIOB.

23.  Psan Teiinopa.

24.  DKCHOHEHIMATbHBIN PAI.

25.  Panwr Tefinopa muisi cHHyca M KOCUHYCA.

26.  BpbluncieHue 3Haue€HUS PYHKIUH ITyTEM Pa3JIOKEHHsI B CTETIEHHON PsiI.
27.  BbluncIeHHE HHTETPANIOB ITYTEM PA3JIOKEHUS B CTETICHHOM Pl

28.  IlpubmxeHHOM perieHue quddepeHNaTIbHbIX YPaBHEHUH C TOMOIIBIO PS/I0B.

Bonpocsr k sk3ameny (4 cemectp):
Teopus BepossTHOCTEN

1.0cHoBHBIE TOHATUS M ompexaeneHus. Ciyuaiinble coObiTHa. Kiaccmueckoe M CTaTUCTHUYECKOE
OTpe/ieNICHUs] BEPOSTHOCTU COOBITHS.

2.0cHOBHBIE TEOpEeMbI TeOpuH BepoaTHOcTel. [TomHast rpymmna coObITHIA.

3.3aBUCHMBIE 1 HE3aBUCUMbIE COOBITHS. Y CIIOBHAsI BEPOSATHOCTD. TeopemMa yMHOKEHUSI BEPOSTHOCTEH.

4.®Dopmyrna nosHOU BeposTHOCTU. BeposiTHOCTh runoTtes (popmyna baiieca).

5.Cnyyaitnas BenuuuHa (CB). 3akon pacnpenenenus CB. Oynkmus pacnpeneneHus, € CBOMCTRA.

6.QyHKIMS IIOTHOCTH, €€ CBOMCTBA. XapakTepuctuku CB.

7.buHOMMANBHBIN 3aK0H pacnpeznenenus CB, ero cBoicTBa, XapaKTEPUCTHUKHU.

8.Pacnpenenenne Ilyaccona, ero xapakTepuCTHKH.

9.PaBHOMEpPHOE M MOKa3aTeIbHOE pacnpeeneHus HenpepbisHOM CB.

10.HopmanbHbiil 3akoH pacnpenenenns CB. ®@ynkuus mnotHoct. HopmupoBaHHOE HOpMalibHOE
pacnpenenenue. arerpan BepositHocter (pynkmus Jlammaca).

11.BeposTHOCTH NONIalaHus B 3alaHHBIA HHTEpBaJl. [IpaBuio Tpex curM. ACUMMETpHS U IKCIIECC.

12.BeposiTHOCTh HACTYIUICHUS COOBITUHA TIPH HE3aBUCHUMBIX HCHBITaHUIX (dopmyisl bepHymiu,
Ilyaccona, nokanbHas TeopeMa Jlammnaca).

13.3akon Oonpmmx umcen. Teopema YeOwlmieBa, 4acTHBIM ciaydaid TeopeMbl. Teopema beprHysmim.
ITonsTne o Teopeme JlsamyHoBa.

14.TTonsiTHe O CiydalHBIX MPOIECCA U UX XaPAKTEPUCTUKAX.



Maremarnueckasi CTAaTUCTHKA

l.I'enepanbHas  COBOKYMHOCTb M BbiOOpka. Cratucrtudeckas  (QyHKIOHUS — pacrpesiesieHusl.
Craructuueckas INIOTHOCTh BEPOSATHOCTH. YHCIIOBBIE XapaKTEPUCTUKHU CTATUCTUYECKUX PACIPENCIICHUN.

2.0OCHOBHBIE MOHATUSA O TOYEUHBIX OIIEHKAaX MapameTpoB pacrpeaencHus. OneHKa MaTeMaTUYeCKOro
O’KMJIaHHUS.

3.MeTo bl TOCTPOEHMSI 3aKOHOB PacIpeesICHUs 110 OIBITHBIM JaHHBIM: METOJl MOMEHTOB.

4.IlpyuHuMn MaKCUMaJIbHOTO IPABIONO00US.

5./loBepUTelbHBIE MHTEPBAJIBI M JOBEPUTEIIBHAS BEPOSATHOCTb. JIOBEPUTENBHBIA HMHTEPBAI IS
MaTEeMaTHYeCKOro OKUIaHUs MpU O0IbIIOM 00beMe BEIOOPKH.

6.JloBepuTeNnbHBINA UHTEPBAJ IJIs1 MATEMATUYECKOTO OXKUIAHUS TIPH MAJIOM 00beMe BHIOOPKH.

7.11oHATHE O CTATUCTUYECKUX TMIIOTE3AX.

8.Bunel runores. Kpurepuii [upcona X2.

9.I'mnote3a o aucnepcusX ABYX HOPMalbHBIX ciydaidHbIX BenuwdynHax (CB) (mpu HewsBecTHBIX
cpennux). ['unoresa o nucnepcusax AByX HopMalibHbIX CB (pu M3BECTHBIX CPEAHUX).

10.Muoromepubsie CB. @yHKIMS U IVIOTHOCTh pacnpenenceHus AsymepHoi CB.

11.YcnoBHble 3akoHbI pacnpenenenus. MoMeHTsl 1BymepHoil CB.

12.HopmalibHbIl 3aKOH Ha MJIOCKOCTU. Y CJIOBHBIE MATEMAaTUYECKHUE OXKUIAHUS.

13.JIunelinas perpeccusi.

14 KoppenauoOHHO-perpecCUOHHBIA aHanu3. PyHKIMOHAIbHAS, CTOXAaCTHYECKasi U KOpPpEIsIIUMOHHAs
3aBUCHUMOCTH.

15.0npenenenre GopMbl MapHON KOPPEISAIMOHHON 3aBUCIMOCTH.

16.PerpeccroHHbIN aHaIU3 NapHOM JIMHEHHON 3aBUCHMOCTH.

17.KoppenaiuoHHbIi aHaIU3 NapHOUW JIMHEHHON 3aBUCUMOCTH.

18.CraTuctrueckue MeTo1bl 00pabOTKU IKCIIEPUMEHTAIbHBIX TaHHBIX.

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpuTepu OLeHUBAHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PHY NPOBEICHNU NPOMEKYTOYHON aTTeCTAUM

Kpurepun popMupoBaHusi OLICHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OLIEHKAa «OTJMYHO» BBICTABISIETCA OOYYaIOLIEMYCs, €CJIM KOJUYECTBO NPABUIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «XOpOII0» BBHICTABISAETCA OOydarolleMycs,, €ClIM KOJIMYECTBO MpPaBUIIbHBIX OTBETOB Ha
Borpockl — 89 — 76% ot o0riero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKa «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOy4aroleMycs, €ClIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 06111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «HEeYy10BJIeTBOPHUTEJIbHO» BBICTABISAETCS OOy4aroIeMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 00611ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmMupoBaHus OLIEHOK 110 Pe3y/IbTAaTaM BbINOJHEHUS 3aaHU I

«OTIMYHO/32a4TEHO» — CTABHUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OMMOO0K U HEIOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BBIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAIMYHMU B HEH He Oojee
OJIHO Herpy0Ool OIMOKHU 1 OAHOTO Hejo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPUTEIBHO/3aUTEHO» — CTAaBUTCS 32 PabOTy, eciau 00ydarouniics MpaBUiIbHO BBITIOIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHI HE Oojiee oHOM Tpy0oit omMOKH U JBYX HEI0YETOB, HE OoJee OHOM
rpy0oii u omHOIl HerpyOoi ommOku, He Oojee Tpex HerpyobIX OIIMOOK, OAHON HerpyOoW OHIIMOKH U JBYX
HE/IOYETOB.

«HeynoBJieTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIM YHCIO OUIMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY ISl OEHKU «YAOBIETBOPUTEIHHOY» WUJIH MPABUIBLHO BHITIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubok:

- 2pyoOvle OwubKU: He3HaHUe OCHOBHLIX NOHAMUL, NPABUN, HOPM, HE3HAHUe NPUemo8 peuleHus 3a0ay;
owubOKU, NOKA3bI8AIOUjUE HENPABUTLHOE NOHUMAHUE YCIL08US NPEONIONHCEHHO20 3A0AHUSL.

- HeepyOvle OWUOKU. HEMOYHOCMU QOPMYIUPOBOK, ONpedeleHUll, HePAyuoOHAIbHbIU 6blOOP X00da
pewenus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUsd; OMOeNbHble NOSPEeUIHOCMU 8



opmynuposke 8v1860008; HeOPeI’CHOE BbINOTHEHUE 3A0AHUSL.

Kpurtepun (popmMupoBaHusi O1ieHOK 1O 3a4eTy

«3auTeHo»» - O0YYAIOIIUIICS IEMOHCTPUPYET 3HAHME OCHOBHBIX DPAa3JIENIOB MPOTPAMMBI M3y4aeMOTrO
Kypca: ero 0a3oBbIX MOHATHI U (QyHIaMEHTalIbHBIX IpoOsieM; nmpuoOpesl HeoOXOAUMbIe YMEHHUS U HaBBIKH,
OCBOMJI BOTIPOCHI MPAKTHYECKOTO MPUMEHEHHS ITOJTyYSeHHBIX 3HAHUH, HE JOMYCTHI (PaKTUYECKUX OMIMOOK MpH
OTBETE, JOCTATOYHO IOCIIEIOBATEIbHO W JIOTMYHO M3JIaraeT TEOPETUYECKHM Marepuan, AOIYyCKas JUIIb
HE3HAYUTENIbHbIE HapYLIEHUs 10CIIEI0BATENbHOCTH U3JI0KEHUS U HEKOTOPHIE HETOUHOCTH.

«He 3auTeHO0» - BBICTABIIIETCS B TOM CiIydae, KOrja oO0yJaroluiicsa JeMOHCTPUPYET pparMeHTapHbIe
3HAaHUS OCHOBHBIX DPAa3JIENIOB MPOTPaMMBbl M3Y4aeMOIo Kypca: ero 0a3oBBIX MOHATHH M (QyHIaMEHTAIbHBIX
npobieM. Y »sK3amMeHyeMoro cjabo BbIpaKEHa CHOCOOHOCTh K CAMOCTOATEIBLHOMY AaHAJTUTHYECKOMY
MBIIUICHUIO, MMEIOTCS 3aTPYJHEHHS B H3JIOKEHHH MaTepualia, OTCYTCTBYIOT HEOOXOJMMBbIE yMEHHUS H
HABbIKU, JOMYIIEHbl IpyOble OMMOKM U HE3HAHHWE TEPMUHOJOTWHU, OTKAa3 OTBEYaTh Ha JIOMOJHHUTEIbHBIC
BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOAUMO ISl IOTYIEHUS TTOJIO0KUTEIBHON OI[CHKH.

Kpurepun popMupoBaHus OLIEHOK 110 IK3aMeHY

«OrauuHo» (5 OawioB) — OOydYarOUIMICS JEMOHCTPHPYET 3HAHUE BCEX pa3/eiioB H3ydaeMou
JUCLMIUIMHBL:  coepkaHMe O0a30BbIX MOHATMH M (yHJAMEHTalbHBIX MpoOJeM; YMEHHE H3JaraTh
NPOTPaMMHBIA MaTepuall C JeMOHCTpalueld KOHKpPETHBIX HpuMepoB. CBOOOJHOE BIIAZICHWE MAaTEpPUATIOM
JIOJDKHO XapaKTEepHU30BaThCs JIOTMYECKOH SICHOCTbIO M YETKUM BUACHUEM IyTeH NPUMEHEHUS NOJIY4YEHHBIX
3HAaHUN B IPAKTUUECKOHN JEATEIbHOCTH, YMEHUEM CBSI3aTh MaTeprai ¢ APYTUMH OTPaCIsIMU 3HAHUSL.

«Xopomo» (4 6amia) — o0yJaroLUiicss IEMOHCTPUPYET 3HAHMSI BCEX Pa3/ieioB U3y4aeMOW TUCIMITINHBIL:
coJepkaHre 0a30BbIX MOHATHH M (QyHIAMEHTAIBHBIX MPOOJIeM; MPHOOpesl He0OXOANMbIE YMEHUSI M HABBIKH,
OCBOMJI BOIIPOCHI NPAKTHUUYECKOTO MPUMEHEHUS MOJyYeHHbIX 3HAHUH, HE JONMYCTHI (PAKTHYECKUX OIIMOOK MpHU
OTBETE, JOCTATOYHO IIOCJIEJOBATEIbHO W JIOTMYHO W3J1araeT TEOPETUYECKUN MaTepuan, IOIMycKas JHIIb
HE3HAUUTENIbHbIE HapyUIeHHUs MOCIeNI0BATEeIbHOCTH M3JIOKEHHUS U HEKOTOpble HETOUHOCTH. TakuM oOpazom
JTaHHas! OLIEHKAa BBICTABIISIETCS 32 IPABWIIbHBIN, HO HEJOCTATOYHO MOJIHBII OTBET.

«YnoBiieTBopuTeIbHO» (3 Oanna) — oOywaromuiicss JEMOHCTPUPYET 3HAHHWE OCHOBHBIX Da3JesIoB
IporpaMMbl M3y4aeMOro Kypca: ero 0a30oBbIX MHOHATUH M (yHIAMEHTaIbHBIX Npobiem. OaHAKO 3HaHUE
OCHOBHBIX IPOOJIEM Kypca HE MOJKPEIUISIOTCS KOHKPETHBIMHM NMPAKTHUYECKUMH MpPUMEpaMH, HE MOJIHOCTHIO
pacKpbiTa CYIIHOCTb BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH M HE BCEr/a IOCIIEOBATEICH, JIOMYyIICHBI
OLIMOKH U HETOUHOCTH.

«HeynoBaersopureabHo» (0 OamnoB) — BBICTaBISETCS B TOM cllydae, Korjga oOydaromuiics
JIEMOHCTPHUPYET (pparMeHTapHble 3HaHMS OCHOBHBIX pa3fesioB MPOrpaMMbl M3y4aeMOro Kypca: ero 0a3oBbIX
NOHATUH W (PyHIAMEHTaIbHBIX MpobOJeM. Y dK3aMeHyemMoro ciabo BBIpaKEHa CIOCOOHOCTh K
CaMOCTOSITEIbHOMY AHQJIUTHYECKOMY MBIIUICHUIO, MMEIOTCS 3aTpyAHEHUS B U3JOXKEHUH MaTepuana,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHHS M HaBBIKHU, JOMYIIEHBI IPyOble OIIMOKN U HE3HAHHE TEPMUHOJIOTHH, OTKa3
OTBEYaTh Ha JIOTIOJIHUTENIbHBIE BOIPOCHI, 3HAHHE KOTOPHIX HEOOXOAWMO Ui MOJYYEHHs MOJOKHUTEIHHON
OLICHKH.
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