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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenpto w3ydeHUs] MTUCHMIUIMHBI «MaremMaTtnkay sIBISEeTCS MOATrOTOBKA CTYACHTOB IO MaTreMaThke - 0as3bl IJIT 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 pabora B
oro nopsiaxos. /IIp/ MaJIbIX TPYIIax
1.3 [onsiTre 06 onpenenuTene n-oro MOpsAKa U €ro Berarciaenue. Matpuusl. Mx 1 2 Jexnus oecena
BUIBL. AnreOpa MaTpui. OOpartHas MaTpuna. TeopeMa CyecTBOBaHUS U
€IMHCTBEHHOCTH 00paTHON MaTpuIlsl. /JIex/
1.4 Mertox Kpamepa. MaTpuiis! i onepanuy HaJl HUMH. YMHOXKeHHe Matputl. /IIp/ 1 2 pabota B
MaJbIX TPpyMmax
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 Marpuanstit meton pemrenust CJIY. Haxoxnenne panra matpunst  /IIp/ 1 2 pabota B
MaJIbIX TpYMIax
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 nexuus Oecena
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/

paboTa B
MaJbIX FPyIIax

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/

Jexnus oecena

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/

JIEKLHs Oecena

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/

pabota B
MaJIbIX IPYIIax

Paznen 4. /luckperHasi MaTeMaTHKa

4.1

OCHOBHBIE TTOHSTHsI TEOPHU MHOKECTB M HEYETKHUX MHOXeCTB. KaHTopoBckoe
onpeeneHne MuHOKecTBa. Crioco0bl 3a1anns MHOKeCTB. KoHeuHbIe U
GecKOHEeUHbIe MHOKECTBA. [1yCTOE U yHHBEPCATLHOE MHOKECTBA. MOIIHOCT
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/

JIeKkus Oecena

4.2

MuoxectBa. Onepauun Hajg 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/

nexius oecena

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/

pabota B
MaJIBIX TPYIIIax

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/

JIEKLHs Oecena

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/

Jexnus oecena

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/

JIEKLHs Oecena

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/

JIeKus 6ecena

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/

pabora B
MAJTBIX TPYIIax

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/

paboTa B
MaJbIX FPyIIax

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/

pabora B
MaJIBIX IPYIIax




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/

pabora B
MaJbIX TPYIIax

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/

pabota B
MaJTbIX TPYIIIax

11.17

HecoGcteennsie naTerpaisl. [Ipusnaku cxomumocta. /JIex/

JIeKkus Oecena

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/

pabora B
MaJTbIX TPYIIIax

11.21

IleomeTpuyeckue u HU3MYCCKUE TPUITOKEHHS KPATHBIX HHTErpajioB. /JIex/

Jexnus oecena

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/

JIexus oecena

14.2

Pemenne quepeHInanbHBIX ypaBHEHUH epBoro mopsiaka. /IIp/

14.3

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

JIEKIHs Oecena

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

MerTonsl TOHIKEHUS TIopsAaKa TuddepeHnanbHbIX ypaBHeHui. /Tlp/

pabora B
MaJIbIX TpyIax

14.7

OnHOpOIHEIC TMHEHHEIC YpaBHEHHS BRICIINX MOpsiaKoB. /IIp/

14.8

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

JIeKkus oecena

14.9

Pemienvie MMHEHHBIX HE OHOPOTHBIX YpaBHEHHI BTOporo mopsiaka. /IIp/




14.10

Heonuoponusie nmuneitasie 1Y ¢ noctosHHbIME Kodddurmentamu. Metox
Bapualluy MPOU3BONBHBIX TIOCTOSHHBIX. METO[ HEONpeIeICHHBIX

ko3 durmentos st 1Y co crienuanbHO# MpaBoid 4acThio. CHCTEMBI
nuddepeHnnaTbHEIX ypaBHEHUH. MeTOab! HCKITIOUEHUH 1 XapaKTepUCTHIECKOrO
ypaBHeHwusl. /JIex/

JIEKIHs Oecena

14.11

Heoanopomubie nuneiiHbie Y ¢ mocTosHHBIME K03 duitnentamu. Metox
BapHUaIlK MPOU3BOJIBHBIX MOCTOSHHBIX. MeTo/ HeOnpe e IeHHBIX
ko urmentos s 1Y co criermansHO# mpaBoii yacTeio. /IIp/

pabota B
MaJTBIX TPYIIIax

14.12

Cuctemsl quddepeHnuansHbIX ypaBHEHHA. MeTOAbI 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/

pabora B
MaJIbIX IpyIax

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 Maknopena. Pa3noxxeHre OCHOBHBIX
9IIEMEHTAPHBIX (DYHKIWH U IPIMEHEHHE MX B IPUOIKEHHBIX BEIYHCICHHUSIX
(3Ha"geHUs (yHKOUIL, Tpeels, OonpeaeIeHHbIe HHTeTPaNbL, TU(depeHIraIbHbIe
ypaBHeHust). /Jlek/

Jexnus oecena

15.5

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

pabota B
MaJTbIX TPYIIIax

15.6

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

IMonsiTHE 0 GECKOHEYHOMEPHBIX METPUUECKUX MpocTpaHcTBax. Pansl Teitnopa n
MaxkiopeHa. PaznoyxeHre OCHOBHBIX 3JIEMEHTApHBIX (DYHKIUH U MPUMEHEHHE HX
B IIPHOIIDKCHHBIX BEIYHUCIICHUAX (3HAYCHUS (DYHKIIUH, IIPEeIIbI, OMpe/IeICHHbIC
uHTerpansl, Auddepenuunansusie ypasaenus). /Ilp/

pabota B
MaJIbIX TPyIIax

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/

Jexus oecena

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/

pabora B
MaJIbIX TpYIax

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/

JIeKIus Oecena

18.2

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

pabora B
MaJbIX IpyNmax

18.3

IlocnenoBaTenbHOCTh HE3aBUCUMBIX HcTbITaHUN. Cxema bepHymnu.
IIpenenvubie Teopembl MyaBpa-Jlamnaca u Ilyaccona. /JIex/

JIEKIHs Oecena




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

18.5 CiryqaifHbIe BEJIYHMHBL, UX BHIBI, 3aKOHBI paclipeaeieHs. MaTtemMaTtindeckoe 4 2 nekuus Oecena
OXXHIaHWe, TUCIepCcHs U UX cBoicTBa. /JIex/

18.6 CrnyuaiiHple BETUYMHBL., UX BUJBI, 3aKOHBI paciipeaeeHus. MaTtematndeckoe 4 2 pabora B
OXHJaHMe, Tucrepcus U ux corictaa /I1p/ MaJbIX TPYMax

18.7 [TonsiTHE 0 HAYANIBHBIX U IIEHTPANbHBIX MOMEHTAX. 3aKOHBI OONBIIMX YUCET. 4 2 Jekiusa Oecena
Cryuaitabie mporeccsl /JIex/

Paznes 19. MaremaTnyeckasi CTAaTUCTHKA

19.1 MareMaTH4eckas CTATUCTHKA. BRIOOpKa, SMIMPUISCKHUIT 3aKOH pacTipeIeIICHHsI. 4 2 nekius becena
Brr6opounbie cpeqane. DMmupudeckas GyHKITUS pacrpeesieH s, THCTOrpaMMa,

JMHUS SMIUPUYECKOl mioTHocTH. /JIex/

19.2 MartemaTuyeckas cTaTucTuka. Beibopka, SMIMpHUIECKUil 3aK0H 4 2 pabora B
pacnpenenenus. /IIp/ MaJIbIX TPyIIax

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

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

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

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

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

MaJIbIX TPYIIax

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 Jucnepcronnslii 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

OueHOYHBIE MaTepHaIIbl JUIsl IPOBEJCHHS IPOMEKYTOUHOH aTTeCTalluy OOYYarOLIMXCsl IPHUBEICHBI B IPHIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.
@DopMBI U BHIBI TEKYIIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHMS,
pacnpezeneHne 6auIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPENoAaBaTeIeM UCIUILIMHBI C Y4€TOM ee CIeU(pHUKU 1
JIOBOJIATCS JTO CBEACHHS O0YJaIOIINXCs Ha TIEPBOM Y4eOHOM 3aHSTHH.
Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIperofaBaTesieM NUCIHUIUIMHBI (MOXYIs), KaK MPaBHIIO, C
ucnonszoBanueM DMOC uinu myreM MpoBepKU MUCEMEHHBIX padoT, MPelyCMOTPEHHBIX pab0uyUMH IPOrpaMMaMy AUCLUUILITUH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATEIbHOH paboTh! o0yuaromuxcs. st GUKCHPOBaHMS PE3yNbTaTOB TEKYIIEr0 KOHTPOJIS
MoxeT ucrnonb3oBarbest JMOC.

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

6.1. Pexomenayemasi qureparypa

6.1.1. OcHoBHas JTuTEpPaTypa

ABTOpI:I, COCTaBUTCIIN

3arnaBue

W3narennsc
TBO, TOJT

On. anmpec




ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI1.1 |BacumbeB A. A. Teopus BEpOATHOCTEH U MaTeMaTHIECKash CTATHCTHKA: Mocksa: | https://urait.ru/bcode/45]
YaeOHUK 1 IPaKTHKYM JJIS By30B IOpaiir,
2020
JI1.2 | Kapacesa P. b. Bricmas MaTemMaTrka: qudQepeHnnaIbHoe HCUUCTICHAS OMCK : https://e.lanbook.com/bg
(hyHKIIMH HECKOJIBKHX ITePEeMEHHBIX, HHTETpaTbHOE CubAlY,
ucumcieHne (GYHKIUH OTHOMN JeHCTBUTEIBHON epPEeMEHHOM: 2020
yueOHoe mocodue
JI1.3 | Kapacesa P. b. Bricmas MaTeMaTHKa: JHHEHHAs anreOpa, BEeKTOpHas OMCK : https://e.lanbook.com/bg
anreOpa, aHATUTUIECKAst TEOMETPHSI, BBEICHHE B CubA/IY,
MaTeMaTH4YeCKHid aHaIu3, U PepeHInanbHOe HCUNCTICHNE 2019
(HYHKITUHM OTHOM EHCTBUTENBHON TIEPEMEHHOM: yueOHOoe
nocobue
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




IIpunoxxenue
K paboueil mporpamme JUCIUTUTAHBI

OIIEHOYHBIE MATEPHAJIBI JUISI TIPOMEKYTOYHOM ATTECTAIIAN
MO JUCLHUIIJIMHE (MOYJIIO)

MaremMaTukKa

(Haumenosanue OUCYUNIUHBL(MOOYIS)

23.05.06 CTpouTenbCTBO KENE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENEH

(K00 u HaumeHogaHue)

yHDaBHCHHe TCXHHUYCCKHUM COCTOAHHUCM KCJICZHOAOPOKHOI'O ITYTH

(HaumeHnosanue)



Conepxanue

ITosscauTEeNIEHAS 3aITHCKA.

TI/IHOBHC KOHTpOJ'II)HBIG 3aJaHUs NJIIN UHBIC MaTepI/IaJ'II)I JI OLICHKH 3HaHI/II\/'I, YMGHHﬁ, HAaBBIKOB 1 (I/IJ'II/I)
OIbITA JIEATEIbHOCTH, XapaKTEPU3YIOLIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHI.

MeTtonuyeckue MaTepHabl, ONPEAESIONUe MPOLEaypy U KPUTEPUU OLEHUBAHUS CPOPMUPOBAHHOCTU
KOMITETEHIIUH ITPY TPOBENECHUH MPOMEKYTOUYHOM aTTECTALINH.



1. [TogcHUTEALHAA 3ANUCKA

Llenb MpOMEXYTOUYHOM aTTeCTallMd — OLEHWBAHUE MPOMEXYTOUHBIX M OKOHUYATEJbHBIX PE3yJbTaTOB
o0ydeHHss 1O JAUCUUIUIMHE, OOECHEeUMBAIOIINX JOCTHKEHHE IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
00pa3oBaTeNbHON MPOTrPAMMBI.

@OpMBI IIPOMEKYTOUHOHN aTTECTALIUM:
ouHas ¢popMma oOyueHus — sk3ameH (1,4 cemectp), 3auet (2,3 cemecTp);

3aouHas popma oO0ydenus — 3x3ameH (1,2 kypc), 3auet (1,2 Kypc)

[Tepeuens KoMneTeHIIUN, GOPMUPYEMBIX B TIPOIECCE OCBOCHHUS TUCITUTUTAHBI

B coorBercTtBum ¢ ®I'OC 3++

Koxa 1 HaumMeHOBaHUE KOMIETEHINH Kon nnaukaropa 1oCTHXKEHUS
KOMIETEHINH
OIIK-1: CnocobeH pemars HH)XEHEPHbIE 33/1a41 B TPO(ECCHOHATBHOMN JIESITENEHOCTH C OIIK-1.1
HCIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAyK, MATEMAaTU4YECKOr0 aHaIn3a 1
MOJICJIHPOBAHHUS

PesynbTarel 00y4ueHus MO AUCHUIUIMHE, COOTHECEHHBIE C MITAaHUPYEMBbIMU
pe3yibTaTaMu OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMBbl

B coorBercTtBum ¢ ®I'OC 3++

Kon 1 HanMeHOBaHUE MHIMKATOPA PesynbraTel 00y4YeHus 10 AUCIMIUINHE OrneHOYHbIE MaTepHaIbl
JIOCTIDKEHHS] KOMIETEHITNH (cemectp )

OIIK-1.1: Ilpumensier Merombl BbicmicH | OOy4arONIUiiCs 3HACT: 3amanus

MaTEMaTHKH IUTS pemeHus 3amad | - OCHOBHBIC TOHSATHA M MeTOmbl mMaremarmdeckoro | 1 cemectp (Nel-- NelO)

po(heCCHOHATBHOH e TETFHOCTH aHaNM3a, aHAMTHYECKOW TeoMeTpuu W NmHeiHou | 2 cemectp (Nell- No20)
anreOpsl, nuddepeHnuansHOro M HHTErpanbHoro | 3 cemectp (Ne 21-Ne30)
WCUYHCIICHUS, 4 cemectp (Ne 31-Ne43)
- OCHOBBI TEOPHH BEPOSTHOCTEH, MaTeMaTHYEeCKOH
CTAaTHUCTUKH.
OOydJaroLIHIiCsS YMEET: 3amanus
-HCTIONTh30BaTh OCHOBHBIE 3aKkoHBI | | cemecTp(Ned4-- Ned6)
€CTECTBEHHOHAYYHBIX JTUCLIUTIIAH B | 2 cemectp (Ned7- No51)
PO ECCHOHATHFHOM NIeATETHHOCTH; 3 cemectp (Ne 52-Ne56)
-IPUMEHATh MaTeMaTHYECKHe MeToAb! Jist permenus | 4 cemectp (Ne 57-Ne60)
MPAaKTHYECKUX 33/1a4.
OOyyJarowIHiics BIaJICET: 3aganus
-METOJaMH MaTeMaTHYEeCKOT'O OTIMCAHUS 1 cemecTp(Ne61-- Ne63)
(U3HUYECKUX SIBJICHUN U TIPOIIECCOB, 2 cemectp (Ne64- Ne66)
-armapaToM MaTeMaTHYeCKOTO aHaJI3a, TEOPHU 3 cemectp (Ne 67-Ne70)
BEPOSITHOCTEN U MAaTEMATUUECKON CTATUCTUKH. 4 cemectp (Ne 71-Ne76)

[IpomexyTouHas aTTectanus (IK3aMeH) MPOBOJIUTCS B OJTHOM U3 CIAEAYIOUINX (HOpM:
1) oTBeT Ha OWJIET, COCTOSIINI M3 TEOPETUICCKUX BOITPOCOB M MPAKTUICCKUX 33IaHUM;
2) BemmonHeHwue 3aaanuii B OUOC .

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleayomux Gopm:
1) cobecenoBanue;
2) BemmonHeHwue 3aaanuii B OUOC .



2. Tunosbie' KOHTPOJILHBIE 32IaHU WM HHbIE MATEPUAJIBI VISl OLEHKH 3HAHUMN, YMEHUI,
HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapAKTEPU3YIOIINX YPOBEHb C()OPMUPOBAHHOCTH KOMIIETEHIUI

2.1 TunoBble BONPOCHI (TECTOBBIE 3aJaHNS) IJIS OLIEHKH 3HAHHEBOT0 00pa30BaTEJIbHOIO
pe3yJbTara

[TpoBepsiemslii 0OpazoBaTenbHblil pezynsrat (PI'OC 3++):

Kon u HanmeHnoBaHune OO0pa3oBateibHbIi Pe3yIbTaT
WHAMKATOpA JOCTUKEHUA
KOMIIETEHIINU
OIIK-1.1: Tlpumenser wmeronsl | OOyJarOUIHIACS 3HACT:
BEICIIICH MaTeMaTUKH JUIA | - OCHOBHBIC TIOHATHS M METOIBl MaTEMATHICCKOTO aHAIIN3a, AaHATUTHICCKOW TEeOMETPHU 1
penreHus 3aad | JIMHCHHOM anreOpsl, TudGepeHIaTFHOTO H HHTETPATBHOTO HCUYHCIICHUS,
PO eCCUOHATBHON CATETPHOCTH | - OCHOBBI TCOPHH BEPOSTHOCTEH, MATEMAaTHYCCKOM CTATHCTHKU.

1 cemecTp:
1. EauHudHON MaTpHIle HA3bIBACTCSA:
A) nuaroHajibHas MaTpUIA, C CAMHUIIAMH Ha TJIABHOW JUArOHAJIH;
B) kBagparHast maTpuiia ¢ €IUHUIIAMHU Ha TJIABHOM JTMArOHAJN;
C) kBaapaTHas MaTpUIIa, YJIEMEHTAMH KOTOPOU SBJISIOTCS €IUHUIIBI?

2. YTO MOKHO CKa3aTb O CHCTEME JINHEHHBIX YPaBHEHUI C MaTpUIEeH (4)n pacIIMPEHHON MaTpULEn
(A|B), eclu rang(A)< rang(A|B);

A) cuctema uMeeT eIMHCTBEHHOE PEILECHUE;

B) cymecTBOBaHuE TaKkoil CUCTEMBI HEBO3MOXKHO;

C) cucreMa He UMEET pelleHUH.

3. IlepeMHOXaTh MOYKHO MaTpPHIIbI:

A)moboro pazmepa;

B) TO1BKO KBagpaTHBIC MATPHIIEI,

C) TONBKO eIMHUYHBIE MaTPULIBI;

D)matpunpl Takue, 4TO JIEBBI COMHOXHUTEIh UMEET CTOJBKO CTOJIOIOB, CKOJBKO CTPOK y IPABOTO
COMHOYKUTEJIS

4. OmnpenenuTenab BHIYUCTACTCS:

A) utst OO0 MaTPHIIE;

B) TonpKO 11 €IMHUYHOM MAaTPUIIBI;

C) ToNBKO 7151 AMArOHAIBLHOW MATpPHULIbI;
D) Tonpko a1 KBaapaTHOW MaTPHIIBI.

5. TpaHcnoHMpOBaHHAs KBaJpaTHas MaTpULla UMEET ONPEAEIUTENb:

A) paBHBII ONPEAETUTENIO UCXOIHON MaTPULIbL;

B) pasnsrii 0;

C) paBHbIii 1;

D) paBHBII OIpeaenuTeNnto HICX0JHOW MaTPHILIbI, B3ITOMY C OOpaTHBIM 3HAKOM.

6. OOparHas MaTpHlla CyIIECTBYET JUIS:

A) mo00¥ MaTpulsl;

B) mo060it kBaipaTHOM MaTPUIIBI;

C) HyJIeBOM MaTPUIIBI;

D) mo060it kBaipaTHOW HEBBIPOXKJICHHOW MaTPHIIBI.

! TIpuBoasTCs THUIOBBIE BOMPOCHl M 3ananus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHBIC I MPOBEACHHUS ATTECTAMOHHOTO
MEpONPUATHS, XpaHIATCS Ha Kadenpe B JOCTATOUHOM JUIsl IPOBEJCHHUS OLEHOYHBIX HPOLENYp KOJIMYecTBe BapuaHTOB. OllEHOYHBIC
CPeICTBa MOJUIeKAT aKTyalIH3allMHd C YYETOM pa3BUTHS HAayKH, 0Opa3oBaHUS, KyJIbTyphl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U
coruanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COAEPKAHUS OLIEHOUYHBIX CPEACTB CPEAH 00YHAIOIIMXCSl YHUBEPCUTETA
HECyT 3aBeIyIomui kadeapoil n mpenogaBaresb — pa3pabOTINK OLECHOYHBIX CPEJICTB.



7. Ilpu yMHOXXEHUU MATPUIIBI HA OOPATHYIO K HEH MOTy4YaeMm:
A) HyJEBYIO MaTpHILY;

B) matpuiy-cronoerr;

C) MaTpuIry-cTpoKy;

D) enuHu4HyO MaTpuiLy;

8. Cucrema JIMHEHHBIX YpaBHEHUI UMEET PELLIEHUE TOT 1A U TOJIBKO TOTJa, KOr/a:
A) paHT MaTpuIbl CUCTEMBI OOJIbIIIE PAHTa PACUIMPEHHON MaTPUILIbI CUCTEMBI;

B) panr matpuiibl cucTeMbl MEHBIIIE paHra pacIMPEeHHON MaTPHILIbI CUCTEMBI Ha 1;
C) paHr MaTpHIlbl CUCTEMbI MEHbIILIE PAHra PACIIMPEHHOW MATPUILIBI CHCTEMBI,

D) panr matpuisl CUCTEMBI PAaBEH paHTy paCIIMPEHHOW MAaTPUILIBI CHCTEMBI.

9. Cucrema TUHENHBIX YPABHEHUN HA3bIBAETCSl OJJHOPOIHOM, ECIIM €€ IpaBasl 4YacTh:
paBHa HyJIEBOMY BEKTOPY

A) paBHa HyJIEBOMY BEKTOPY;

B) npaBast yacTh COCTOUT TOJBKO U3 IBOEK;

C) mpaBast 4acTh COCTOUT TOJIKO M3 OTPULIATEIbHBIX YHCET;

D) otnuuHa OT HyJIEBOTO BEKTOPA.

10. Meton Kpamepa nmpumeHuM Uil pelIeHUs] CUCTEMBI JINHEWHBIX YPAaBHEHHM, €CIIN:
A) MaTpuIla CUCTEMBI JIt00ast;

B) matpuna cucteMbl COCTOUT TOJIBKO U3 €IUHUILL;

C) matpuIa cucTeMsl Jr00ast KBaJpaTHasi;

D) matpuna cuctembl KBapaTHasi U HEBBIPOXKIACHHAS.

2 cemecTp:

11. Eciiu dpynkuus {(x) HenpepsiBHa Ha [a; b/, nuddepenunpyema Ha (a,;b) u y(a) = y(b),T0 Ha (a,b)MOXHO
HAMTH XOTs OBl OJTHY TOUKY, B KOTOPOH :
A) pyHKIIUS HE oTIpeieNeHa;
B) npousBoaHas GyHKIMH HE CYIIECTBYET;
C) HenB3s MPOBECTH KacaTelbHYIO K TpaduKy GyHKINH;
D) npousBosiHas GyHKIUU 0OpaIaeTcsi B HOMb.

12. Haliti MHTEpBAJILI MOHOTOHHOCTH (QYHKIMH Y = X°-2X

A) Ha (—o0:1] -yObIBaeT Ha (£;00). BO3pacTaeT
B) Ha (= 0,0] -yOBIBaeT HA [0:00)_ BO3pacTaeT
C)Ha (—o0:1]. BO3pacTaeT Ha (£;00). yObIBaET
D) Ha (= o00] BO3pAacTaeT Ha (0;). yObIBaeT

13. I'pacduk kakoit pyHkIMH HA BCeM OTpe3ke [a,b] OqHOBpEMEHHO yIOBIETBOPSET TPEM yCIOBUIM: )>0; y'<
0; y">0?




BapI/IaHTBI OTBCTOB!:

A) Bce rpaduku B) Tonbko 11 C) Tounbko 111
D) Tonbko II u I1I. E) Tonwko I u 111

14. IIpon3BOHOM BTOPOTO MOPSIKA HA3bIBAETCS:

A) KBagpaT NpOU3BOJHON MEPBOTO MOPSJIKA;

B) npousBoaHas oT npou3BOHON MEPBOro MOPsAKa;

C) xopeHb KBa/ipaTHBIN OT IPOU3BOAHON NIEPBOTO MOPSIKA;
D) nepBooGpa3Has Npou3BOJHON MEPBOTO MOpsAKa

15. YacTHo# pon3BOAHON (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX HA3bIBACTCS:

A) pon3BO/IHAS OT YaCTHOTO apryMeHTa (QYHKINY;

B) npousBoaHas OT mpon3BeaeHU apTyMEHTOB (DYHKIIHH;

C) mpou3BoOAHASA OT YaCTHOTO apTyMEHTOB (DYHKIINH;

D) npousBoiHas oT (PyHKLINU IPU YCIOBUH, YTO BCE apTyMEHTHI KPOME OJTHOTO OCTAIOTCS

16. ®ynkius F(x) Ha3piBaeTcst mepBOOOpa3HOM A HenpepbiBHOM PyHKIMU y = f(X) , ecnu:

A) F(x)=[f(0)+C; B)F'(x)=f(x); O)F(x)=f"(x); D) F'(x) = f'(x).

17. HeomnpenenenusiM HHTErpasioM pyHkimu y = f(x) Ha3pIBaercs:
A) mepBooOpazHas pyHKIMHU y = f(X);
B) xBagpat nepBooOpaszHoit pynkuun y = f(x);
C) cymma Beex nepBooOpa3ubix GyHkimu y = f(X);
D) coBokynmHOCTB Bcex nepBooOpa3Hbix GyHKIMHU y = f(X);

18. Meroa HHTErpupOBaHUs IO YaCTSIM IPUMEHUM IIPU UHTETPUPOBAHUHU:

A) CyMMBI WU pa3HOCTH HECKOJMBKUX (YHKIMI;, B)muHeitHoN koMOMHaUU (QyHKIU;
C) mpousBenenus GyHKITHI; D)nro60if koMOMHAIIY JTFOOBIX (PYHKITUH.
19. ®opmyna UHTETPUPOBAHUS IO YACTSIM UMEET BU]T

A) judvzuv+jvdu; B) Judv=uv—_[vdu ;

Judv = Iudx + Ivdx ; D)Iudv e Iudx — Ivdx
20. Kakoe 13 cienyromux CBOMCTB ONPEIEIEHHOT0 UHTETpaa sIBISETCS HEBEPHBIM:

A) j(f(x) + g(x))dx = ff(x)dx + Tg(x)dx . B) j Af (x)dx = Aff(x)dx;
) if(x)dx =1 D)ff(x)dx = —Tf(x)a’x.

3 cemecTp:

21. Yro6bl penmth audpepeHnransHoe ypapaenre Y'x+x+y=0 | cnenyer
1) BBITIOJTHATH TOJICTAaHOBKY y(X)=x*U(X);
2) pa3zenuTh NepeMEHHBIE;
3) uckats pemenue B Buae y(x)=U(x)*V(x).

22. Pemnth nudepeHnanbHoe ypaBHeHHe Y COSX + Y = Xsinx | cuemyer
1) BBIOTHATH MOACTAaHOBKY Y(X)=x*U(X)
2) pa3aenuTh NepeMeHHbIe
3) uckatsp pemenue B Buge y(X)=U(x)*V(x).

23. lucddepeHnmaibHBIM YpaBHEHHEM MIEPBOTO MOPSIJIKA SBIISICTCS YpaBHEHUE:
1)xy'+sinx-y=0; 2) x+sinx-y=0;




3) Y'+y'sinx+y=1, 4) y"+)y —2=cosx;

24. lnddepeHnraabHbIM YpaBHEHUEM C Pa3IeIIONIMMHUCS TIEPEMEHHBIMHU SIBJISIETCS YPaBHEHUE BUIA!

1) y-cosx=0; 2)y'=x2y;
Xy 02y
3) x2+y?’ 4)y+x—x,

25. Penrenne omHOpOmHOTO JUGGEPEHIINATBPHOTO YPaBHEHHS MEPBOTO TOPSIKA MOXKET OBITh HAMJICHO B
BUJIC:

1) y=u-v, rme u=u(x) u v = v(X) — HeKOTOpbIC HEU3BECTHHIC (DYHKITNH;

2)y =ux, riae # = u(x) — gekotopas HeM3BeCTHAs (PYHKIMS;

3)y=u-+v,rae u=u(x) 1 v = v(X) — HSKOTOpbIC HEU3BECTHbIC ()YHKIINH;

4) y =u+ X, rae u = u(x) — HeKOTopasi Heu3BeCTHasI PYHKIIMS.

26. JInHeWHBIM HEOTHOPOIHBIM TU((EepeHIINATbHEIM YPaBHEHHEM TEPBOTO MOPS/IKA SIBISIETCS YpaBHEHHUE
BUA:
1) v =1(x)g(y);
2)y'+p(x®)y =q(x)y"
3)y' = f(x; y), rne pynkuus f(x; y) — onHopoHas;
4)y'+ p(x)y = g(x);

27. 3amucaTh CTpyKTYpy yactHoro pemernns V* JIHIAY :y"+2y"+y=(18x+8)e™”
1) y*=(AX + B)e™; 2) y*=(AX + B)xe™™; 3) y*=(AX + B)x’e ™.

28. Haiitu penienue ypaBHenust )"+ )y =e:

1) y=e'(C,+Cx)+e"; 2) y:C1+C2ex+%ex; 3) y=e " (C,+Cx)+2e".

29. Kakoe u3 J1Y pemaetcs noacranoskoit ' =P,y" = PP'9

!

Y
ctg2x’

14 1
D' =2x+(y);2) Y =77 3) V==
) Wy ()52 I )
30. Pemuts ypaBaenue y'+5y +6y=e":
1
1) y=Ce > +Ce™+e*; 2) y=Ce +C,e™ +5e‘x; 3) y=Ce ¥ +Cye™ +2e 7,

4 cemecTp:

31. Eciu uMeeTcsi n HECOBMECTHBIX cOOBITHH H;, 00pa3yromumx MmoyiHyo rpyIiny, H H3BECTHBI BEPOSTHOCTH
P(H;), a coOpiTHE A MOXET HaCTyNHTh MOCie peaiu3anuu ogHoro u3 H; u uzBectusl BepositHoctu P(A/H)),
T0 P(A) BeIUHCIISIETCS 11O OpMYyIIe

A) TIOJTHOM BEPOSITHOCTH

B) bepuymiu

C) Myasgpa- Jlamnaca

D) baiieca

32. BeposTHOCTh MOSIBJIEHUS COOBITHS A B UCIIBITAHUH paBHA p. UeMy paBHA IUCTIEPCUS YHCIIA TTOSBICHUS
COOBITHS A B OJJHOM MCIIBITAHUN?

A) 1-p

B) p(1-p)

Op

D) 1/p




33. Ilo kakoi popMyJie BEIUUCIISAETCS BEPOSATHOCTh COBMECTHOTO MOSIBIICHHS JABYX HE3aBUCHMBIX COOBITHI
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. O®ynkuueill pacmpesneneHus CiydailHOW BennuMHbl X HaspiBaercs ¢yHkuus F(X), 3aparomas
BEPOSITHOCTh TOT'O, YTO CIy4YaliHas BEJIMYMHA X IIPUMET 3HaYCHUE:!

A). 6ombImiee X

B). menb11€€E MM paBHOE X

C). paBHOE X

D). menbee x

35. BeposATHOCTH TOTO, YTO JIOM MOKET CropeTh B TedeHuH rona, pasHa 0,01. 3actpaxoBano 600 momoB.
Kakoii ¢hopmyIioii ciieryer BOCoIb30BaThCsl, YTOOBI HAUTH BEPOSTHOCTH TOTO, YTO CTOPUT POBHO 6 JOMOB?
A) popmyioit beprynnu
B) unrerpansnoit popmynoit Myaspa- Jlamnaca
C) dbopmymnoii [Tyaccona
D) nokanbHoit popmynoit Jlamnaca

n!

36. . KomGuHanuu, 4ucio KOTophix onpeaensercs no gopmyne €. = = m)

Ha3bIBAKOTCA:

A) coueTaHUAMH;

B) pasmenienusmuy;

C) mepecTaHOBKaMU;

D) pa3menieHusIMU ¢ TIOBTOPCHUEM

37. IINTOTHOCTBIO BEPOSATHOCTH f(X) HENIPEPHIBHOU CIydYaiHON BETUYMHBI X HA3bIBACTCH:
A) npousBoaHas GYHKIUU pacupeaeSCHUs CIIy9aifHOW BEIMYHHBI X;

B) nmepBooOpasnas GyHKIIMK pacnpeneeHus CIydaiHON BeTUIHHBI X;

C) nmpou3BoHAas CIIy4yalHOM BEIUYUHBI X

D) nepBooOpa3Has ciaydyaiiHON BeTUYHHBI X.

38. K BEIOOpOYHBIM XapaKTEPUCTHKAM PACCESHUS CydYalHON BETUYHMHBI OTHOCHUTCS:
A) BBIOOpOYHAsi MOJIA;

B) BeiOOpouHas Meaunana;

C) BBIOOpOYHAs AUCTIEPCHS;

D) BriOopouHas cpenHsis.

39. UncnoBoe 3HaY€HUE CepeANHbI I0BEPUTEILHOTO HHTEPBAJIa XapaKTEPU3YET:
A) ToueuHyI0 OLIEHKY ITapaMeTpa paclpe/ieeHus;

B) unTepBanpHyto OLleHKY apaMeTpa pacrpeaeneHus;

C) Hane)XHOCTh OLIEHKH MapaMeTpa pacipelesIeHus;

D) TOYHOCTb OLIEHKM NapameTpa pacnpeseneHus.

40. IIpenmonoxeHue 0 BUJE WIH MTapaMeTpax HEM3BECTHOTO 3aKOHA pacpee/ICHUs Ha3bIBACTCS:
A) HyneBoii TMIIOTE30H;

B) anbrepHaTHBHOIN rUNOTE301;

C) ommbKoii nepBoro posa;

D) ommOkoii BTOpOro poja.

41. K BbIOOpOUHBIM XapaKTEPUCTHUKAM OJIOKEHUS pacIipeieIeHHsI ClIy4yaliHOW BETMYUHbBI OTHOCHUTCS:
A) BpIOOpOUHas MOJIa;
B) Bb160pOUHBIN KOAPOUITMEHT aCHMMETPHH;




C) BBIOOPOUHBIH KOAPPHUIIUEHT IKCIECCA;
D) BBIOOpOYHBII IEHTPATLHBIN MOMEHT BTOPOTO MOPSIKA.

42. K BBIOOPOYHBIM XapaKTepUCTHKaM (POPMBI paciipeiesieH s CydaiHOM BeTMUYUHBI OTHOCUTCSL:
A) BpIOOpOUHas qUCTIEPCUSs;

B) BeIOOpOUHas MenuaHa;

C) BBIOOpOYHAS CPETHSS,

D) Bb160pouHBIii KO3 PULINEHT ACUMMETPUH.

43. Ilpu mpoBepke cTaTUCTUYECKUX runorte3 ycnoBue P(K > k) = o onpenenser:
A) IpaBOCTOPOHHIOK KPUTUYECKYIO 00JIaCTh;

B) 11€BOCTOPOHHIOIO KPUTHUECKYIO 00J1acTh;

C) IByCTOPOHHIOI KPUTHYECKYIO 00J1acTh;

D) ypoBeHb 3HaUMMOCTH (OIMMOKY TIEPBOTO POaA).

2.2 TunoBble 3a]aHUA VI OIIEHKH HABBIKOBOI0 00Pa30BaTe/ILHOIO pe3yJabTaTa

[IpoBepsiemsrii oOpazoBatenbHbIi pesynbraT (PI'OC 3++):

Kon u HaumeHnoBanue OO6pa3zoBaTeIbHBIN pe3yabTaT
HUHAWKATOpa JOCTUKCHUSA
KOMIICTCHIIUU

OIIK-1.1: ITpumeHsieT METO bl OOyuaronuiicst ymeer:

BBICIIICH MaTEMaTHKH IS -HICTIONIE30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AWCIHUILINH B MPOQeCCHOHATBHOM
pereHns 3ana4q TIESITETTFHOCTH;

npoeccHoHaTBFHON -TIPUMCHATh MaTEMaTHICCKIE METOBI IS PEIICHUS IPAKTUICCKUX 3a1ad.

JIeSITEIbHOCTH

1 cemectp

44. Cuctema KaHOHHUYECKHX YPaBHEHUH ISl KEJIE3HOJOPOKHOTO MOCTA, HArPYKEHHOTO TOPU30HTAIBHOMN
Y3JIOBOW HArpy3KoM, UMEET BUJL:
x, —0,1x, =0,03;
x; —8x, +x; =—0,8;
X, —8x; +x, =—-13;
x; —8x, +x; =—L8;
-0,1x, +x, =0,3.
I'me x;,Xx,,X3,X,,Xs — HCKOMBIE YTJIOBBIE TIEPEMEIICHHSI KECTKUX y37I0B MOCTa. HeoOX0uMO BBIYHCIUTH
3HAUEHUE YTJIOBBIX TIEPEMEIICHHIA IS OTIPEICIICHUs] CTATHUECKON HEONPEIeTMMOCTH MOCTA.

45. 3aBoa MO MPOW3BOACTBY PEIbCOB BBIMYCKAae€T TpU WX BHUIA P, P,,P; Ha NPOU3BOACTBO KOTOPBIX
3aTPavyMBAETCS YETHIPE BUJIA ChIPbS S;-S5-S3.5, . HOpMBI pacxona ChIpbs M €r0 3arachl 3aJjaHbl B TaOIUIIE:

[ponyxuus )2 D, Ps 3amachl
Colpbe CBIPbs
S 1 1 2 190
S, 2 0 2 180
s 2 1 0 160
Sy 1 2 2 250

Onpenenutp MIaH BbITyCKa MPOIYKIUH, IPU KOTOPOM PACXOJLyETCs ITOJIHOCTHIO BCE ChIPhHE.




46. TIlpenmpusTHe BBIMYCKACT MaTepPHAIbl JUIS CTPOUTEIbCTBA JKEIE3HBIX NOPOT TPEX BHIOB: P, P,, P3 U

2 3
UCIIONIB3YET ChIPbE BYX THUIOB: §; W §,. HOPMBI pacxoja ChIpbsi XapakTepusyrorcst matpumeir 4 =|2 S|, rae
4 1

Kaxaplii onmement aij (i=1,2,3; j=1,2) moka3pIBaeT, CKOJBKO EIUHMI] IPOAYKIHH j- THIA PACXOJyeTcs Ha
MIPOU3BOJICTBO EAMHUIIHI MPOMYKIIMK i-ro BHuma. [lmaH BBITyCKa MpOMyKIWU 3amaH Matpuiei-crpokoir C=(100 80

40
130), CTOMMOCTh €IMHHIIBI KaXKIOTO THIA CHIPBS (IEH. €1.) — MaTpuIei-cTononom B = ( 5 OJ' OnpenenuTs 3aTpaThl

CBIPbA, HCO6XOILI/IMLIC JUTA TUIAHOBOT'O BBIITYCKa IMPOAYKIUHA, U O6H.IYIO CTOUMOCTB CBIPbAI.
2 cemecTp

47.  VYrom, W3MEpEHHBI TEONOJUTOM, OKasancsa paBHbIM 22°20'30"+30”. KakoBa oOTHOCHUTEIbHas
MOTPELIHOCTh U3MEPEHUS?

48. YpaBHEHHE NBW)KEHUS aBTOTYApOHATOpa (MalIMHA IS TPAHCTIOPTUPOBAHHS OPTaHMYECKUX BSDKYIITHX
MaTepHaJioB U UX PAaBHOMEPHOTO PACIpeesieHHs IPU YCTPOICTBE TPaBUMHBIX M MI€0CHOUYHBIX MOKPBITHIA)
umeeT BUA ¥ = ti + t2j + t3k, rae t — Bpems. OnpeneanTb CKOPOCTh U YCKOPEHHE JBUKEHUSI B MOMEHT ¢ = .

49. Tloe3-pebCOyKITaIInK IBHXKETCS M0 3aKOHY S =217+ 3¢ — ¢ . HaiiTi ero MakCUMabHyH CKOPOCTb.

50. MOMEHT CONpOTUBICHUSI OAlKH >KEJIE3HOIOPOKHOTO MOCTa MPSIMOYTOJBHOTO CEYeHHs Ha H3TUO
HPOTOPIIMOHATIEH MPOU3BEICHUIO IINPHUHBI ATOTO CEYEHUs Ha KBaJpaT ero BhICOTHL. KaKkoBBI TOMKHBI OBITH
pa3Mmepbl ceueHust OajKu, BBIPE3aHHOM M3 KPYTJoro OpeBHa IUaMeTpoM d, YTOOBI €€ CONPOTHBICHHE Ha
u3ru6 ObLI0 HAUOOIBIINM?

51. Kakyioo pa0oTy HaJ0 COBEpPUINTh HAKIOHHOMY BHOpPAIlMOHHOMY TpOXOTy (yCTpOMCTBO MJis
MEXaHHYECKON COPTUPOBKH CHIMTYYUX MATEPUAIOB), 4TOOBI PaCTSHYTh MPYKUHY MEXKIY CTaOWIM3aTopaMu
Ha 4 cM, ecii U3BECTHO, 4yTO OT Harpy3ku B 1 H oHa pactsruBaercs Ha 1 cm?

3 cemectp

52. YCTaHOBIECHO, YTO CKOPOCTh V' MH(HUIBTPAIIUK BOIBI B MOYBY, KaK (DYHKIIMS BPEMEHH f, BBIPAXKAETCSI
no gopmyne V = a + bt — 0,5, tne a u b xoHcranTel. [lOoCTOSIHHAs a 3aBHCHUT OT THIIA TOYBBI U
HPEJICTaBIseT CO00 MHUHHUMAJIBHYIO CKOPOCTh, ¢ KaKOW BOJAA MPOCAYUBAETCS B TMOYBY 1O COCTOSHUS €€
MOJTHOTO HachilieHus. [locTosiHHas b XapaKTepu3yeT CTEMEeHb BJIAXHOCTH TMOYBBI, Ipu b = 0 MbI UMeeM
CKOPOCTh MH(OWIHTPAIIMA B YCIOBHSX HACBHINICHUS MOYBBL. DYHKIHMS J aCHMITOTHYECKH CTPEMHUTCS K
3HA4YCHHUIO @ TpH {. ONpeeuTh KOJUIECTBO BOIbI (), MPOHUKAIOIICH B TPYHT.

53. 3a CKOJBKO BpEMEHH JOCTaBJIeHHas OuUTyMHas cMmech, Harpetas a0 100°, B MOA3EMHOM rapaxe c
temnepatypoi TO = 20°, oxmaautcs 1o 25°, ecnu 10 60° ona oxnaaurcs 3a 10 muH.?

54. XKene3HOJOPOXKHBIN COCTAaB MaccoWd m KI' B MOMEHT OTKJIFOYEHHUS JBUTATENs JIOKOMOTHBA IIENI CO
ckopocThio 20 M/c. Uepes 50 ¢ ckopocTh coctaBa ymeHbIIach 10 10 m/c. [IpuHUMasi, 9T0 CONPOTUBIICHHE
JIBYDKEHUS MTPONIOPIIMOHAIBHO €r0 CKOPOCTH, HAWNTH YPaBHEHHUE CKOPOCTH M OIPENENIUTh, YepPe3 CKOIBKO
CEeKYH/]I OT HaJaJia IBUKEHHUs 0e3 pabOoThl JBUTATEIIS €70 CKOPOCTh OKAXKETCsl paBHOU 5 M/c?

55. Yckopenue npsSMOIMHEWHOTO TBMKEHUS JIOKOMOTHBA BIpaxkaetcs popmyinoit a = 2t — 10 m/c2. Haiitu
ypaBHEHUE ABWKEHUS, e npu ¢ = () cek. S =4 Mmu npu t = 3 cex. S = /3 M, U MTHOBEHHYIO CKOPOCTb
JIOKOMOTHBA 1ipu ¢ = /() cex.

56. XKenesnomopokHasi riargopMa MacChl 7, BBIBEJCHHAs W3 TIOJOXEHUS PABHOBECHS, COBEpIIAET
KoJeOaHus B BEPTHKAIBHOM IUIOCKOCTH IIOJ JciicTBMEM BhIHYXaromedl cumbl f(X), roe x — Bpems.
HaiinuTe 3aBHCHMOCTH OTKJIOHEHHS IUIaTGOPMBI OT IIOJOXKEHHS paBHOBecuss Y(X) OT BpeMeHH, eciu
COMPOTHBJICHHE CPE/bl MPOMOPIMOHAIBHO CKOPOCTH, € KOA(P(UIMEHTOM MPOMOPIHOHATBHOCTH K, a




BOCCTaHABJIMBAIOIIAs CHJIa PECCOpBI, CTpeMsllascs BEepHYTh MIarGopMy B TIOJIO)KEHHE DPaBHOBECHS,
HPOMOPIHOHATBEHA BEIUYNHE OTKIOHEHHS, ¢ KO3(D(DHUIIUCHTOM MPOMOPIMOHAIBHOCTH k,. CunuTaeTcs, 4To B

momeHT Bpemenu x =0, ¥(0) = y,, ¥'(0) = yg.
4 cemecTp

57. JloxasaTp, 4TO HENpepbIBHAs Clly4dailHas BeJIWYMHA 1 — BpEeMs MEXKIAYy NOSBICHUSAMHU JIBYX
[OCJIEIOBATENIbHBIX COOBITMH B  TEXHOJOTMYECKOM HPOIECCe CTPOUTENBCTBA  KENE3HBIX  JIOpOT
(mpocTeiilero) MOTOKa € 3aJaHHOW HMHTEHCHBHOCTBIO A— WMMEET IIOKa3aTeNbHOE paclpeieieHne
F@)=1—e (t20).

58. CpenHee 4ncino 3aka3oB OETOHA IJIi CTPOMUTENBCTBA KEIE3HOAOPOXKHBIX MOCTOB, MOCTYMAKOLIMX Ha
JUCTIETYEPCKUM MyHKT 3a OJIMH 4Yac, paBHO TpeM. HalTH BEpOsSTHOCTH TOro, YTO 3a 2 Yaca MOCTYIHUT: a)
YeTbIpe BbI30BA; 0) MEHEe YEThIpEX BHI30BOB; B) HE MEHEE YEThIPEX BHI30BOB.

59. Ilo mpOTOKOJy MOJOKEHHsI PEIbCOBBIX HUTEH IO YPOBHI, M3MEPEHHOMY IIONIEPEK OCH IYTH B
CEUYEHHUSX, PACIOJIOKEHHBIX Yepe3 5 METPOB

410 (-2 1 |2 |1 [-3]0 |2 |51 [-3]0 |42 -1 3 |1 |-1]0
1 |3 [0 |4 |-7 |5 [1 |22 |(-1|3 [0 |2 |-1]1 3 |3 14 |1 |5
6 |[-1 |1 |7 |6 |-1 7 |8 [4 |35 [-2]1 |5 |2 2 [1 [4 |4 |1
2 |37 10 |3 |2 |4 |-5]|6 [8 |-1 |0 |6 [-2]0 7 |2 16 8
S |1 |2 14 |8 |4 [2 |1 |3 |44 |7 |1 1713 4 [4 15 |1 |4

COCTaBUTh JUCKPETHBIM M HWHTEPBAJIbHBIA BapUALIMOHHBIE psAabl. HaWTH OCHOBHBIE YHCIIOBBIE
XapaKTePUCTHKU: BEIOOPOUHYIO CPEIHION, CPETHEKBAIPATHYHOE OTKIOHEHUE, MOAY U MEJIUaHYy.

60. Beruncnuth MPOLCHT NPOTAKCHHOCTU HCUCIIPABHOTO ITYTH IO CTATUCTUYCCKHUM JAaHHBIM U3MCPCHUA
OTKJIOHCHHA IIUPUHBI KOJICH OT €€ HOPMATUBHOI'O 3HAYCHUA 1520 MM, €CJI1 O = 2,6 , YUUTBIBAA, 4TO
OTKJIOHCHHA B IIMPHUHE KOJICU Ha NPAMBIX U KPUBBIX YUaCTKaxX IMMyTH Ha JCPCBAHHBIX WJIHU JKeJIe300€ TOHHEIX
mrajax HE JOJIKHBI ITPEBLINIATH 110 YIIUPCHUIO 6 MM H 110 CYXKCHHIO 4 MMm.

Kon u HaumeHoBaHue OO0pa3oBaTeNbHbIN PEe3yIbTaT
WHIUKATOpa TOCTHKECHUS
KOMIETCHINH

OIIK-1.1: TIlpumenser wmeronsl | OOyJaroImIuiics BIaeeT:
BBICLIEN MaTeMaTUKU JUISL | -METOJJaMU MaTEeMAaTHYECKOTO OMUCAHMS (DHU3MUSCKUX SBICHUN U POLIECCOB,

peHICHI/IH 3aaa4 —annapaTOM MaT€MaTU4CCKOro aHajiau3sa, TCOpI/II/I BepOﬂTHOCTeﬁ nu MaTeMaTPI‘IGCKOﬁ
npodeccrnoHaIbHOM CTaTUCTHUKHU.
JACATCIBbHOCTHU
1 cemectp:
3 4
5 1 2 3
61. Haiitu mpousBeaeHrne MaTpuil 5 1 s 3 4
3 1

62. HaiiTu BEeKTOPHOE MPOU3BEICHHE BEKTOPOB.
a={2; 1,3} u b={1; 2; 3}.
2
63. Haiitu npenen lim 3 +9x +6
x>-1 2x* =2
2 ceMecTp:
64. HaiiTi IpOM3BOAHYIO (BYHKIHH j =5 4%,

65. Haiitu npoussognyto pynkuun U= x*+3xy” B Touke M(1;1) B HanmpaBlIeHMH €IMHUYHOTO BEKTOPA e

(0; 1)
. N 2x° —x%+2
66. Haiinute HeomnpeaeneHHbIN HHTErpan / = j—dx
X
3 cemecTp:
67.. YKa3aTh BUJ] 9aCTHOTO PEIICHHS ypaBHEHUST ¥ — 2y = 6 +12x —24x>
68. s JLH.JL.Y. mogo6parh CTpYKTypy 4aCTHOTO pemieHns »*: 10y" +20y =e % - x?,




[e e} n

69. Haiitu o61acTh CXOAUMOCTH CTCIICHHOI'O psAaa Z P
n=1

xl’l
+1°

70. HaiiTu pasnokeHHe B CTENEHHOM psij MO CTEMEHAM X peleHus IuQQepeHInaIbHOro ypaBHEHUS
(3amMcaTh TPH MEPBBIX, OTIMYHBIX OT HyJIsA, WICHA 3TOTr0 pasjioxkenus) y =xy+e’, ecmu V(0) =0,

4 cemecTp:

71. U3 reHepanibHOM COBOKYIHOCTH M3BJIeUeHa BbIOOpKA 00beMa n=20.
X1 3 4 6 9
ni 2 4 7 7

Haiitn HeCMEIEHHYIO OLIEHKY MaTeMaTH4ECKOr0 OKUIaHUS.

72. Ha cknaa noctynaet 40% pnetaneit ¢ nepBoro 3aBoaa u 60% neraieit co BToporo 3aBoja. BeposaTHOCTh
U3rOTOBJICHUA Opaka Ui MEpBOTO M BTOPOro 3aBoja coorBercTBeHHO paBHbl 0,01 u 0, 04.Haiitu
BEPOSTHOCTh TOTO, YTO HayJady IOCTYIMBILIAs HA CKJIAJ €Tallb OKaXKeTcs OpakOBaHHOM.

73. HenpepsbiBHas cirydaiiHas BenuurHa X 3ajaHa GyHKIMEH pacupeaeneHus

I()‘ =
LT~ > —— 1 = = . 1 = o~ = _==
<>_ = =

Yemy pasHo ?

74. CnydaiiHas BeMurHa X 3a/1aHa PSJIOM paclpeiesICHuUs

xi |-11 0|57
n |10 2] 6|2
Haiitu 06beM BBIOOPKHU 7 1 OTHOCUTENBHYIO YaCTOTY W3 BapPHAHTHI X3.

75. U3 reHepanbHON COBOKYMHOCTH M3BJIeUeHa BhIOOpKa o0bema 7 = 70, TOJTUTOH OTHOCUTENbHBIX 4acTOT
KOTOPOH UMEET BUL
Wi A
0,5 [

0.1 [ ‘

Haiitu uncio Bapuant x, = 4 B BEIOOpKE.

76. lnsa ciy4aiiHOM BenuuuHBl X, pacHpeleleHHON IO HOPMAajJbHOMY 3aKOHY, HAaWJ€H JOBEPUTEIIBbHBIN
untepBai (12,46; 13,56) nns oneHKH HEM3BECTHOTO MAaTEMAaTHYECKOro oxuaaHus. OnpenaenuTb TOYHOCTh
OLICHKU.

2.3. TlepedeHp BOMPOCOB /ISl MOATOTOBKUA OOYUAIOMIUXCS K TPOMEKYTOUHON aTTECTAIlUN
Bompocsi k 3auety ¢ onienkoi (1 cemectp) :

Marpuiibl, UX BUJIBI.

Crnosxenue (BbIYMTAHUE), YMHOKEHUE MATPUIL.

Ornpeaenurenu BTOPOro U TPETHETO MOPSIIKa.

OCHOBHBIE CBOICTBA ONPEIETUTENIEH.

Ornpeaenurens N-ro mopsiaKa

OO6patHas matpuna.

Panr matpunsl.

Cucrembl TuHelHbIX ypaBHeHHi. Teopema Kponekepa-Kanemnu.

Meton Kpamepa miist pelieHust CUCTEM JIMHENHBIX YPaBHEHHUI.

MeToa 00paTHON MaTPHIIBI ISl PEIISHUS CUCTEM JIMHEHWHBIX YpaBHEHUH.
Merop ['aycca nis pelenust CUCTEM JINHEWHBIX YPAaBHEHHM.

SISO PN R BN —
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12. OgHOpOJHBIE CUCTEMBI JIMHEWHBIX YPABHEHUM.

13.  BexTopsl, reoMeTpUYECKUE ONIEPALINU C BEKTOPAMHU.

14.  JluneliHas 3aBUCUMOCTb BEKTOpOB B R2. basuc.

15.  JluneitHas 3aBuCUMOCTh BEKTOPOB B R3. Basuc.

16.  KoopaunatHas ¢opma 3amucu BeKTopa.

17.  JleiicTBus ¢ BEKTOpaMHU B KOOPJAUHATHOU (hopme.

18.  JlemeHue oTpe3ka B JAHHOM OTHOILEHUHU.

19.  CkanspHoe pou3BeJeHUE BEKTOPOB U €T0 CBOMCTBA.

20.  BeluncneHue cKaJspHOro NPOU3BEACHHUS.

21.  JlniuHa BEKTOpA.

22.  ¥Yroa mexnay BekTopamMu. OpTOroHalIbHOCTb.

23.  BexTopHOE MPOM3BEIACHUE U €TO CBOMCTBA.

24.  BpluncieHue BEKTOPHOIO NPOU3BEIACHMUS.

25.  Ilnomanp TpeyrojabHHUKA, BBIYUCIAEMas Yepe3 BEKTOPHOE IPOU3BEIEHNE BEKTOPOB.
26.  KommmHeapHOCTb.

27.  CMmeliaHHOE MTPOU3BEACHNUE BEKTOPOB, €T0 CBOMCTBA U T€OMETPUUYECKUI CMBICI.
28.  BpluncieHue CMEMaHHOTO IPOU3BEACHHUS.

29.  KommiapHOCTb.

30.  Tlonstue 06 ypaBHEHUH MOBEPXHOCTH U JIMHHH.

31.  IInockocTh; ypaBHEHHE MJIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY U MEPIEHINKYISIPHON BEKTOPY.
32.  Pa3znu4HOE pacnoioKeHHe IIOCKOCTEN B IPOCTPAHCTBE.

33.  VYpaBHEHHE IUIOCKOCTH, TPOXOISIICH Yepe3 TPH 3aJaHHbIC TOUKH.

34.  PaccTosHHE OT TOYKH [0 IJIOCKOCTH.

35.  VYrom Mexay IUIOCKOCTSIMH, YCIIOBUE MapajlsIeIbHOCTH U NMEPIEHANKYISIPHOCTH MJIOCKOCTEH.
36.  Ilpsmsle B mpocTpaHcTBe. OOLIMEe ypaBHEHUS IPSIMOIL.

37.  KaHoHHMuYecKHE€ ypaBHEHHUS MPSIMOM.

38.  Ilapamerpuueckue ypaBHEHHUS IIPSIMOM.

39.  VYpaBHeHHE NPSIMON B IPOCTPAHCTBE, IPOXOASIIEH Yepe3 ABE TOUKH.

40.  CBs3b MEXAY PA3IMYHBIMUA YPABHEHUSIMU NPSIMOM B IIPOCTPAHCTBE.

41.  VYron Mexay NpsMbIMU. Y CIIOBUE KOJUTMHEAPHOCTU U OPTOTOHAIBHOCTH.

42.  VYroa MexIy NpsMOU U INIOCKOCTBIO. Y CJIOBHE KOJUIMHEAPHOCTH M OPTOTOHAJIBHOCTH.
43.  PaccrosiHuE OT TOYKH J0 NPSIMOM B IPOCTPAHCTBE.

44.  IlpsiMble Ha MJIOCKOCTU. Y paBHEHUE MPSAMOMN C YTIIOBBIM KO3 HHUIIMEHTOM.

45.  YpaBHeHue NpsAMOI Ha IUIOCKOCTH, IPOXOJISALICH Uyepe3 IBE TOUKH.

46.  PaccrositHME OT TOYKH 0 IPSAMOM HA MJIOCKOCTH.

47.  Yron Mexay NpsAMbIMU. Y CIIOBUE MApaIEIbHOCTH U NMEPIEHINKYIISIPHOCTH MIPSIMBIX Ha
IUIOCKOCTH.

48.  Kpusble BTOoporo nopsjika. OKpy>KHOCTb.

49.  DOnmunc. KaHoHudeckoe ypaBHeHHe, popma.

50.  DOkcueHtpucHTeT uuunca. PokanbHbIE pagNyChl, JUPEKTPHUCHI.

51.  Tunepbona. KanoHnueckoe ypaBHEeHHE.

52.  AcumnTotsl, hopma runepOosbl. IKCIEHTPUCUTET.

53.  JlupexTtpuchl, GoKalbHbIEC PAANYChl THIIEPOOJIBI.

54.  Tlapabona. Kanonnueckoe ypaBHeHue, hopma.

55.  Jupextpuca. @okanbHbIl paguyc napadoJbl.

56.  OOee onpeaeneHNe KPUBBIX BTOPOTrO MOPSKA, TEOMETPUUECKOE U pU3NYeCcKas
WUHTEPIIPETALUS.

57.  llpuBeaeHue ypaBHEHHsI KPUBOM BTOPOTO MOPsIIKAa K KAHOHUYECKOMY BHITY.

58.  TloepxnHoctu Broporo nopsaka. Chepa u s5ummncouns.

59. ['unepOoIonIbl: OTHOTIOIOCTHBIN U ABYXITOJIOCTHBIH.

60.  IlapaGonounpsl: SIUTMITHUECKUN U THUIIEPOOTUIECKUH.

61.  Konyc Broporo nopsjaka, KOHUYeCKHUe ceueHus (KOHUKH).

62.  [{unuHAOpHI BTOPOTO MOPSIIKA.

65.  KommuekcHsle uncia B anreOpanyeckoi popme U JeHCTBUS Hall HUMU.

66.  KommuiekcHble yncia B TPUTOHOMETPUYECKOH U MoKa3aTeabHol popmax.



67. JlefcTBUS C KOMIUIEKCHBIMH YUCIIAMU: CIOXKEHUE, YMHOKEHUE, JICIICHNE.
68.  dopmynsl Myaspa.

Bompocsr k 3auety (2 cemecTp) :

1. Juddepennunan u npous3BogHast YUCIOBOH (PyHKIIUN OJHOM epeMeHHOM. ['eomeTp. cMBbICI.
2. Teopema o cBs13u U HepeHIupPyeMOCTH U CYIIECTBOBAHUS IPOU3BOIHON. Teopema o cBs3U
TG depeHIIMPYEMOCTH U HETTPEPHIBHOCTH.

3. [Monublit nuddepenuan 1 yacTHpIe IPOU3BOIHBIC YUCIOBON (DYHKIIMH HECKOIBKUX
IIepeMEeHHBIX. ['eOMeTpru4eCKnii CMBICII.

4. Brruncnenue npon3BoAHbBIX U UG HEPEHIINATIOB CI0XKHBIX (YHKLUH.

5. Boruncnenue npou3BoAHBIX HESABHBIX (DYHKLUH.

6. [IpousBonHbie U 1udhepeHranbl BEICUINX MOPSIKOB ISl YUCIOBON (PYHKIIUN OJHOM
IIEPEMEHHOI.

7. YacTHble TPOU3BOAHBIE YHCIOBOH (PYHKIIUM HECKOJIBKUX IIEPEMEHHBIX U TOJIHbIE

¢ depeHIrabl BHICIINUX MOPSIIKOB.

8. CgoiictBa ¢pyHkuuii, tudpepennupyembix Ha naTepBaie. Teopemsbl Posuisa, Komn u Jlarpamxka.
9. Teopema Jlonurans. PackpeiTue HeonpeaeaeHHOCTe! 1o npaswity Jlonurans.

10.  ®opmyina Teisopa A MHOTOYJIEHA.

11.  ®opmyna Tenopa mist pynkiuu. OcraTounsiit wieH Gopmyinl Teinopa B popme Jlarpanxka u
[Teano.

12.  Dxctpemymbl GyHKIUU. BBITyKI0CTh U BOTHYTOCTh (DYHKIIMH.

13.  Touku neperu6a. ACUMITOTHI.

14.  JlokanpHble SKCTPEMYMbI (PYHKIIMHU HECKOJIBKUX NEPEMEHHBIX.

15.  YcioBHBIE S5KCTPEMYMBbI YUCIOBOH (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX. METOI MHOXKHUTENEH
Jlarpanxa.

16.  T'moGanbHbIe SKCTPEMYMBbI YUCIOBOM (PYHKLIUU HECKOJIBKUX NTEPEMEHHBIX.

17.  lIpon3BoaHas CKaJaspHOTO MOJIS IO HANPABIICHUIO. [’ paanieHT.

18.  IlepBooOpa3Hast U HEONPEACICHHbIM HHTETPaL.

19.  OcHoBHbIE CBOMCTBA HEONPEEIEHHOIO UHTErpasa.

20.  MHrerpupoBaHHE OJCTAaHOBKOW U IO YaCTSIM.

21.  HHrerpupoBaHHEe HEKOTOPBIX (PYHKIMHA, COJIEPKALINX KBaIPaTHBIN TPEXUJIEH.

22.  PaumonanbHble 1pobu. [Ipocreiimue panroHanbHble IpOOH U UX UHTETPUPOBAHHE.

23.  IlonsTHE ONpeneneHHOro UHTETpaia Kak Mpeesa HHTErPaIbHOW CyMMBI.

24.  ®opmyna Herorona—Jleitbuuma. OCHOBHBIE CBOMCTBA OIPENEIEHHOIO HHTErpaa.

25.  OueHKH ONpEACIICHHOT0 HHTErpaa.

26.  Teopema 0 cpelHEM 3HAUYECHHUHU.

27.  BblYMCIIEHHE ONPEAEIIEHHOIO NHTErpajia ¢ HOMOIIBIO MOJCTAHOBKH U I10 YACTSIM.

28.  Bpluncnenue miomaaen miockux odnacTeld, oobeMa U IIIOIAAN MOBEPXHOCTHU Tella BPAIEHUs C
IIOMOILBIO OIIPEJEIIEHHOT0 HHTETpaa.

29.  BpluncneHue IIMHBI AYTH IJIOCKOW KPUBOM € IOMOLIBIO ONPEAEIEHHOIO HHTETpaa.

30.  HecoOcTBeHHbIE HHTETPANIbI C OECKOHEUHBIMHU MPEAEIaMU HHTETPUPOBAHMSI U OT Pa3pbIBHBIX
byHKUIUH.

31. TeopeMbl 0 CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

32. Ionuslit nuddepenran 1 yacTHbIe IPOU3BOIHBIC YUCIOBON (DYHKIIMU HECKOIBKUX IEPEMEHHBIX.
I'eomeTpudecKnii CMBICII.

33. JlokanbHbIE 3KCTPEMYMbI (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

34. VYcnoBHbIE PKCTPEMYyMBbl YHUCIOBOM (YHKIMM HECKOJIBKUX IEepeMEHHbIX. MeToa MHOXUTEeIeH
Jlarpanxa.

35. I'nobaiibHble SKCTPEMYMBbI YUCIOBON (PYHKIIMH HECKOJIBKUX IIEPEMEHHBIX.

Bormpocs! k 3auery (3 cemectp) :

[Tonsitue o nuddepenmansHOM ypaBHeHuu. 3anavya Kommu g JIY nepsoro nopsiika.
YpaBHEHHE ¢ pa3IeiAOIUMUACA IepeMeHHbIMU. JIuneitHoe 1Y .

Onnopoanoe nuddepeHnraibHOe ypaBHEHUE (TIEPBOTO MOPSIIKA).

YpaBHeHUs B MOJIHBIX TuddepeHranax.

3anava Komm ns nuddepeHnmanbHbIX ypaBHEHUN BBICIINX MTOPSIIKOB.

N



6 YpaBHEHHUs, JOIYCKAIOLIME TOHMKEHUE MOPSAIKA.

7. Jluneiinble oqHOpOIHBIE ypaBHEeHU. OnpeieNieHns U CBOMCTBA.

8 Penienne nuHEMHBIX OJJHOPOAHBIX YPABHEHUH C MOCTOSIHHBIMU KO3 puLineHTamu.

9. CtpyKTypa pelieHus JMHEHHOro HeOJHOPOIHOTO ypaBHeHUs. HaxoxieHre 4acTHOTO peleHus
JMHEHHOI0 HEOAHOPOIHOTO YPAaBHEHHS C IOCTOSHHBIMU KO3((UIIMEHTaMH U C IPaBON YacCThIO
CIIELNAJIbHOTO BUJA.

10.  Meron Bapuanuy IpOU3BOJIbHBIX TIOCTOSHHBIX.

11.  Hopwmanbnsie cuctems! JIY. Pemenue cuctem /1Y ¢ noctosHHBIMH KO3 (PULIHEHTAMU METOAOM
UCKIIIOUECHUS U METOJOM XapaKTEPUCTHUK.

12.  Pan. Cymma psaa.

13.  OOGmue cBOHCTBa CXOIAIMUXCS PSJIOB.

14.  CpaBHEHHE PSOB C MOJOKUTEIBHBIMU YWICHAMH.

15.  Ilpusnak cxomumoctH [lanambepa i HOJT0KUTEIbHBIX PSIOB.

16. Pagukanbnblil npu3Hak cxoauMocTy Kol 1715 mog0KUTENbHBIX PSIIOB.
17.  WHTerpanbHbIi NpU3HAK cXOAUMOCTH KoIIM JUIsl MONOKUTENBHBIX PSIOB.
18.  3naxouepenyromue psanbl. Teopema JleiOnua.

19.  3HakomnepeMeHHbIE psbl. AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH.

20.  ®yHKIMOHAJIbHBIE PSJIbI U UX CBOMCTBA.

21.  Crenennsle psaasl. Teopema AbGens.

22.  CBoiicTBa CTETICHHBIX PSI/IOB.

23.  Pan Teitnopa.

24,  DKCHOHEHIMAIBHBINA PSJI.

25.  Panel Telinopa uist cMHyca U KOCHHYCA.

26.  Boruncnenue 3HaueHUs QYHKLIUU IyTEM Pa3JIOKEHUS B CTEICHHON PSII.
27.  BblunciieHHE UHTErPaIOB IIyTEM Pa3JIOKEHUS B CTETICHHOM P,

28.  IlpubnwmxenHon pemenue qudpdepeHInaIbHbIX YPaBHEHUH ¢ TOMOUIBIO PSIIOB.

Bompocsr k 3x3ameny (4 cemectp):
Teopus BeposTHOCTEN
1.OcHoBHBIE mTOHATHS | omnpeneneHus. CaydaiiHpie coObiTus. Kiaccuueckoe W CTaTHCTUYECKOE
ompesieNieHUs] BEPOSATHOCTH COOBITHSL.
2.0OcHOBHBIEC TEOPEMBI TEOPUH BeposaTHOCTEH. [TotHast rpymma coObITHIA.
3.3aBHCHMBIC Y HE3aBUCUMBIE COOBITHA. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOXKEHHUSI BEPOSTHOCTEH.
4.dopmyiia MoTHOM BepossTHOCTH. BepostHocTh runore3 (popmyna baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akon pacnpenenenus CB. dyHkuus pacnpeneneHus, e CBOicTBa.
6.DyHKIMS TUIOTHOCTH, €€ CBOMCcTBa. Xapakrepuctuku CB.
7.buHOMUAaNbHBIN 3aK0H pacupeneneHus CB, ero cBolcTBa, XapaKTEPUCTUKH.
8.Pactipenenenue [lyaccona, ero xapakTepUCTUKH.
9.PaBHOMEpHOE U MOKa3aTenbHOE pacnpesesieHus HenpepbsiBHON CB.
10.Hopmainbhbiii 3akoH pacnpenenenus CB. @yHkuus mIoTHOCTH. HopmMupoBaHHOE HOpMaIbHOE
pacrpenenenue. Muterpan BepostHocteil (¢ynkuus Jlamnaca).
11.BeposiTHOCTD MoMagaHus B 3aJJaHHbIA HHTEpBa. [IpaBuiio Tpex curm. ACUMMETpPHS U SKCIECC.
12.BeposTHOCTh HACTYIJICHUS COOBITHI TNpPU HE3aBUCHUMBIX HcHbITaHusAX (popmynsl bepryim,
[Tyaccona, nokanpHast Teopema Jlamnaca).
13.3akon Oompmmx uucen. Teopema YeOblmieBa, yacTHBIA cioy4ail Teopembl. Teopema bepnymim.
[Tonsarue o Teopeme JIsimyHoBa.
14.ITonsTHE O cyyaliHBIX MPOLIECCA U UX XAPAKTEPUCTUKAX.
Maremarnueckasi CTaTUCTHKA
l.I'enepanbHas COBOKYHHOCTb M BblOOpka. Craructuueckass (QYHKUMS —paclpenesieHUs.
Craructrueckas INIOTHOCTh BEPOSITHOCTU. YHUCIIOBBIE XapaKTEPUCTUKH CTATUCTUYECKUX PACIIPENEICHUN.
2.OCHOBHBIE MIOHATHS O TOYEYHBIX OIIEHKAaX MapaMmeTpoB pacupeneneHusd. OneHka MaTeMaTHYeCKOro
0>KHJIaHMUSL.
3.MeTo/1bl IOCTPOEHMSI 3aKOHOB PAcIpPEESICHUS 110 ONBITHBIM JaHHBIM: METOJ MOMEHTOB.
4 ITpuHIMT MaKCUMAJIBHOTO MPaBIOTIOI00MS.
5./loBepUTeNbHBIE HMHTEpPBAIBI U JOBEPUTEIIbHAS BEPOSTHOCTb. J(OBEpUTEIBHBIM HHTEpBaN MJIs
MaTEeMaTUYECKOT0 OXKHUAAHUS TP O0JIBIIIOM 00beMe BHIOOPKH.
6.JloBepUTENbHBIN HHTEPBAJI AJIS1 MATEMaTUYECKOTO OXKHUIAHUS TIPH MAJIOM 00beMe BHIOOPKH.



7.11oHATHE O CTATUCTUYECKUX TMIOTE3AX.
8.Bunel runores. Kpurepuii [lupcona X2.
9.I'mnoreza o AMcHepcUsiX JIBYX HOPMaJbHBIX ciydaiiHbIX BennuuHax (CB) (mpu HemsBecTHBIX
cpenHux). ['nnoresa o aucnepcusix AByX HopManbHbIX CB (pu M3BECTHBIX CPEHUX).
10.Muoromepnsie CB. @yHKIMA ¥ IIIOTHOCTH pacrpeeseHus asyMmepHon CB.
11.YcnoBHble 3aKk0HBI pacnpenenenus. MoMmeHTsl 1BymepHoil CB.
12.HopmaJibHBII 3aKOH Ha IJIOCKOCTH. Y CJIOBHBIE MATEMAaTUYECKUE OXKHIaHNU.
13.JIunelinas perpeccusl.
14. KoppenaunoHHO-perpeccuoHHbli aHanu3. OyHKINOHAIBHASA, CTOXAaCTHYECKasl U KOPPEISLUOHHAS
3aBUCHUMOCTH.
15.0mnpenenenue GpopMbl MapHO KOPPEIALMOHHON 3aBUCUMOCTH.
16.PerpeccuoHHbI aHaIN3 NapHOM JTMHEHHON 3aBUCUMOCTH.
17.KoppensaMOHHbIN aHaIu3 NapHOW JTUHEHHON 3aBUCUMOCTH.
18.CraTtuctiueckue MeTo ibl 00pabOTKH SKCIIEPUMEHTAIBHBIX IaHHBIX.

3. Meroauyeckue MaTepuaJbl, oNpeae/siionye NpoueIypy U KpUuTepuy OLeHNBaHUSs
c(hpopMHPOBAHHOCTH KOMIIETEHUMI NIPHU NIPOBEACHUHU MPOMEKYTOYHOM aTTeCTALUH

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

- OIICHKa «OTJHMYHO» BBICTABISACTCA OOydaloOlEMyCs, €CIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmrero 06bEMa 3aJaHHBIX BOITPOCOB;

- OLIEHKAa «XOPOILUO0» BBICTABISCTCS OOy4arolleMycs, €CIH KOJIWYECTBO MPAaBWIBHBIX OTBETOB Ha
BOMPOCHI — 89 — 76% oT 0011ero 06bEMa 3aJaHHBIX BOITPOCOB;

- OILIGHKAa «Y/AOBJIETBOPHUTEJBHO» BBHICTABIACTCS OOYyYarOMIEeMYyCs, €CIH KOJIWYECTBO IPaBUIbHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —75—60 % oT 0b1iero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEeY/OBJIETBOPHUTEIBLHO» BBICTABISCTCS OOYyYaromIeMycCs, €ClIH KOJHYECTBO IMPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3a/1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHus 01leHOK 10 Pe3y/1bTATaAM BbINOJTHEHHUS 3aJaHUI

«OTIMYHO/32a4TEHO0» — CTABHUTCS 32 paOOTY, BHITIOJHEHHYIO MOJIHOCTHIO 0€3 OIMOOK U HEJJIOYETOB.

«Xo0po1o/3a4TeH0» — CTAaBUTCS 3a pabOTy, BHIITOJHEHHYIO OJTHOCTHIO, HO NPH HAJMYUH B HEW He Ooiee
OJIHOM HerpyOoi OIMOKY M OJHOTO HeJ0YeTa, He OoJiee TpeX HEI0UETOB.

«Y10BJIETBOPUTEJIBLHO/3aUTEHO» — CTAaBUTCA 3a paboTy, €ciau 00ydYaroUMiics MPAaBUIIBHO BBIMOJIHMI HE
MeHee 2/3 Bcell paboThl WM JOMYCTUI HE 0osiee OHOM Ipy0oil OIMIMOKK M IBYX HEJIOYETOB, HE OoJiee OJTHOM
rpy0oif u ofHO# HerpyOoil omubOkH, He Oojee Tpex HerpyObIX OIMOOK, OJHON HerpyOoil OmMOKH M JABYX
HEJI0YETOB.

«HeynoBJieTBOPUTEJIbLHO/HE 3a4TEHO» — CTaBUTCS 3a paboTy, €CIM YUCIO OIIMOOK M HEIO0YeTOB
MPEBBICUIIO HOPMY JUISI OLIEHKHU «YAOBJIETBOPUTEIBHO» WM NMPABUIBHO BHIMOJIHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- epybvie OWUOKU. He3HAHUe OCHOBHbIX NOHAMUL, NPASUN, HOPM, He3HAHUe NPUeMO8 peuleHUs 3a0ai,
owubOKU, NOKA3bI8AIOWUe HENPABUTLHOE NOHUMAHUE YCII08US NPEOTOHNCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU: HEMOYHOCMU QOPMYIUPOBOK, ONpeoeNeHull, HePAYUOHAIbHLIL 6blO0p X004
peuleHus.

- Hedouemvl: HepAYUOHANbHbIE NPUEMbl BbINOJIHEHUA 3A0aHUs;, OMOelbHble NOZPeUHOCU 6
Gopmynuposxe 86160008, HeOpeNCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepun ¢popmMupoBaHus OLIEHOK 110 324€Ty

«3auTeHo»» - OOyyarolUICs JEMOHCTPUPYET 3HAHHUE OCHOBHBIX Pa3/esIoB MPOTPAMMBI H3Y4aeMOIo
Kypca: ero 6a30BbIX MOHATUH U (yHIAMEHTAIbHBIX MPoOJeM; Mpuodpena HEOOXOIUMbIE YMEHUS U HaBBIKH,
OCBOWJI BOIIPOCHI IPAKTHUECKOTO MIPUMEHEHUS MTOJTyYE€HHBIX 3HaHUHN, HE TOMYCTUI (PaKTUYECKUX OINOOK Npu
OTBETE, JTOCTATOYHO IOCJIEOBATEIBHO M JIOTMYHO H3J1araeT TEOPEeTUYECKUHM MaTepuan, JOIycKas JHILIb
HE3HAaYUTEJbHbIE HapYLIEHUS [10CJIEJOBATEIbHOCTH U3JI0KEHUSI 1 HEKOTOPbIE HETOUHOCTH.



«He 3a4TeHO»» - BBICTABISIETCA B TOM cilydae, Korja oOydJarouuiics 1EeMOHCTPUPYET GpparMeHTapHbIe
3HAHMUS OCHOBHBIX pa3JIelOB MPOrPaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX HNOHATUN M (yHIaMEHTaJIbHbIX
npobieM. Y 5K3aMeHyeMoro ciaa0o BbIpakeHa CIOCOOHOCTh K CaMOCTOSATENIBHOMY aHAIUTHYECKOMY
MBILUIEHUIO, MMEIOTCS 3aTPYyAHEHUS B M3JI0KEHHM MaTepHuallia, OTCYTCTBYIOT HEOOXOJHMMBbIE YMEHHUS U
HaBBIKM, JIOMYIIEHBl I'pyOble OMMOKM W HE3HaHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh Ha JIOTOJIHUTEIbHbIE
BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOIUMO ISl MTOTYUYEHHUSI TTOJI0KHUTEIbHON OILICHKH.

Kpurtepun (popMHupoBaHUs OLIEHOK 110 IK3aMeHy

«Otauyno» (5 OamnoB) — oOyyaromuiicss JIEMOHCTPUPYET 3HAHUE BCEX pa3lelioB H3ydyaeMoOun
JUCLUUIUIMHBL:  colepkaHue 0a30BbIX MOHATHUH UM (yHIAMEHTAIbHBIX NpoOJeM; YyMEeHHME u3JaraTh
MIPOrpaMMHBIM Marepuan C JIeMOHCTpaleil KOHKpETHBIX HpuMepoB. CBOOOIHOE BIAJEHHE MaTepHUaJIOM
JOJDKHO XapaKTepU30BaThCsl JIOTMUECKON SICHOCTBIO M YETKMM BUICHHMEM ITyTEH NPUMEHEHHUS IOJy4EHHBIX
3HaHUU B IPAKTHUUECKOM EATEIbHOCTH, YMEHUEM CBS3aTh MaTepuaj ¢ JPyrUMH OTPACIISIMU 3HAHMSL.

«Xopomo» (4 6amia) — 00yJaroLMiics TEMOHCTPUPYET 3HAHUS BCEX PA3JIeIOB N3y4aeMON JUCHIUIUINHBL:
coJiep;kaHue 0a30BbIX MOHATUH M (yHIaMEHTAJIbHBIX Mpo0sieM; MpuoOpesn HeoOXOUMble YMEHHSI U HABBIKH,
OCBOMJI BOIPOCHI MTPAKTUYECKOTO MPUMEHEHHSI TIOJTYYEHHBIX 3HAaHUM, HEe TOMYCTUI (PAaKTUUYECKUX OLIMOOK MpH
OTBETE, JOCTAaTOYHO MOCIEAOBAaTENbHO U JIOTUYHO H3JIaraeT TEOpPeTHMYeCKUH MaTepuai, JOMycKas JHIIb
HE3HAUUTENIbHbIE HapyLICHUs MOCIeI0BATEIbHOCTH M3J0XKEHUS UM HEKOTOpble HETOYHOCTH. Takum oOpa3zom
JTaHHAasI OLIEHKA BHICTABIISIETCS 3@ PABUJIbHBIN, HO HEJJOCTATOYHO IMOJIHBIM OTBET.

«YnoByeTBOopuTeabHO» (3 Oamna) — oOyvaromuiicss AEMOHCTPHPYET 3HAaHHUE OCHOBHBIX pa3felioB
MIPOrpaMMbl M3y4aeMOro Kypca: ero 0a30BbIX MOHATUH U (QyHIAMEHTaNbHBIX MpoOieMm. OnHako 3HaHHE
OCHOBHBIX MPOOJEM Kypca HE MOJKPEIUISIOTCS KOHKPETHBIMH MPaKTHUECKUMH NPUMEpPaMH, HE TMOJIHOCTHIO
packpbiTa CYIIHOCTb BOIIPOCOB, OTBET HEJOCTATOYHO JIOTMYEH W HE BCErjaa IOoCieA0BaTEeNeH, JOIMYIIECHbI
OLIMOKH U HETOYHOCTH.

«HeynoBiersopureabHo» (0 0OanaoB) — BBICTAaBISETCS B TOM Cilyyae, Korjga oOydarouuiics
JEMOHCTPHpYET (pparMeHTapHbIE 3HAHUS OCHOBHBIX PAa3J/Ie]OB MPOrpaMMbl M3Y4aeMOro Kypca: ero 0a3oBbIX
MOHATUH W  (PyHIAMEHTaIbHBIX TMpobOJeM. VY dK3aMeHyeMoro ciabo BBIp@KEHA CIOCOOHOCTh K
CaMOCTOSITEJIbBHOMY ~aHAJIUTUYECKOMY MBIIUICHUIO, HMMEIOTCS 3aTPyJHEHUS B U3JO0XKEHUM MaTepuaa,
OTCYTCTBYIOT HEOOXOJUMbIE YMEHUSI U HABBIKH, TOMYLIEHBI TpyOble OMMOKH U HE3HAHUE TEPMUHOJIOTUH, OTKA3
OTBEYATh Ha JIOTIOJIHUTEIbHBIE BOIPOCH], 3HAHME KOTOPHIX HEOOXOIUMO I TOJYYEHHUS MOJ0KHUTEIbHOM
OLIEHKH.






