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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 HGHBIO N3Y4YCHUA TUCHUITIIIAHBI «MaremaTuKa SBISICTCS TIOATOTOBKA CTYACHTOB IO MAaTEMATHUKE - 0a3bl JJIs1 OCBOCHHUSA

psiaa oOIeHayYHbIX AUCHUILIMH U JUCIUILIMH TpodeCcCHOHAIbHON HANpaBIeHHOCTH, CIIOCOOCTBYIOIIMX TOTOBHOCTH
BBIMMYCKHUKA K MEXTUCIUTUIMHAPHON SKCIIEPUMEHTAIBHO-MCCIICIOBATEIBCKOM NESITEIbHOCTH, U (POPMUPOBAHUE
MaTeMaTHYECKON KyJIbTYpPBI OYIYIIEro CreIHaIncTa.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

[ux (pasgen) OIT: | b1.0.11

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

MOAVJIA)

OIIK-1 Cnocoben peiaTb NHXKCHCPHBIC 3aJa4r B HpO(i)eCCHOHaHBHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaT€eMaTU4I€CKOro aHaJIn3a U MOACITINPOBAHUA

OIIK-1.1 ITpumeHsieT METOIBI BRICIICH MaTEMATHKH [UTS PEIICHUS 3a4a4 MPo(ecCHOHATBLHON e TENEHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

3.1 |3narn:

3.1.1 [ OCHOBHBIE TIOHATHS ¥ METOABI MaTEMAaTHUECKOTO aHAIN3a, AHATUTHIESCKON TeOMETPHHI | JIMHEHHOH anreOpsl,
nuhepeHnnaTbHOr0 U HHTETPATbHOTO HCUUCIICHUS,

3.1.2 | -ocHOBBI TEOpUH BEPOSTHOCTEH, MaTEMaTHUYECKON CTaTUCTHKH.

3.13

3.2 | YMeTh:

3.2.1 | -ucnoap30BaTh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHHUIIJIUH B HpO(beCCHOHaJ'ILHOﬁ JACATCIIBHOCTH,

322 -IIPUMCHATH MAaTCMaTUYCCKUEC METOAbI IJIs1 PEHICHUA IIPAKTUYCCKUX 3a7da4;
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3.3 | Baragern:

3.3.1 [ -MeTomaMu MaTeMaTHIECKOTO OMHCAHNS (PU3UIESCKUX SBICHUH U MPOLECCOB,

3.3.2 | -annapaToM MaTEMaTUYECKOrO aHAJIN3a, TEOPUU BEPOATHOCTEN M MATEMAaTUUECKON CTaTUCTUKHU.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaunmeHoBaHue pa3aes1oB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeyanue
3aHATHS / Kype
Pazpnea 1. JIuneitnas anreopa .
1.1 Beenenue. [Ipenmet MmaTemMaTik. OCHOBHBIE alnreOpandeckue CTPYKTYpPHI. 1 2
Jlunetinas anredpa. OnpenenuTeNn BTOPOro U TPEThero mopsakoB. OCHOBHBIE
CBOIMCTBa OIpeneNuTeNeii, MUHOP U anredpamyeckoe gononHenue /Jlex/
1.2 Onpepenureny U UX CBOWCTBA, BBIYUCICHUE ONpeaenuTeneit 2-ro; 3-ro; ..., n- 1 2 pabora B
oro mopsakoB. /TIp/ MaJIbIX TPyIIax
1.3 [onsTre 00 ompeaenuTese N-0ro MOPsIKa U ero Berauciaenue. Marpumpl. Mx 1 2 neknus oecena
BuIbl. Anrebpa Matpuil. OOpaTHas Marpuia. Teopema CylecTBOBAaHHS U
€IMHCTBEHHOCTH 00paTHON MaTpHubL. /JIex/
1.4 Merton Kpamepa. Matpuupbl 1 onepaiuy HaJl HUMU. YMHO)KeHHe Matpui. /IIp/ 1 2 pabora B
MaJIbIX rpynnax
1.5 Pemenne cuctem nuHeitHbIx ypaBHeHui (CJIY) meTtogom Kpamepa u 1 2
MaTpHYHEIM MeTomoM. /JIex/
1.6 Ob6paTHas MaTpHIa. Mp/ 1 4
1.7 DnemeHTapHBIC Tpeodpa3zoBanus Marpuil. Panr matpuiel. Teopema Kponekepa- 1 2
Kanemmn /Jlex/
1.8 Marpuanstit Meton pemrenus CJIY. Haxoxnenne panra marpumsl  /IIp/ 1 2 pabota B
MaJIbIX TPYIIax
1.9 Pemienne CJIY meronom I"aycca, meronom XKopaana-T'aycca. /Jlex/ 1 2
1.10 Pemenue cucrem meronom ["aycca. Pemenne ogHopoaHbix cuctem. /I1p/ 1 4
Paznean 2. BektopHas anredpa
2.1 Bexropsl. JIuneitHble onepanuy Haj BEKTOpaMH, UX CBOMCTBA. ba3uc B 1 2 Jexius Oecena

MIPOCTPAHCTBE, OPTHI, AEKAPTOBa CHCTeMa KoopanHat. Hanpasnsromue
KocHHYCHI. CKalsIpHOE IPOU3BEACHHE, €T0 CBOMCTRA, puiokeHns. /JIex/




2.2

Bexropnoe npoussenenue. Ero cpoiictBa. I'eomeTpuueckuil 1 MEXaHUYECKUN
CMBICIT BEKTOPHOTO NMIPOU3BEAEHHS. YCIIOBUE KOIIMHEAPHOCTH BEKTOPOB.
CwmenranHoe npousBeneHne. Ero cBoiicTBa, BEIUHCIICHNE, IpHIokeHs /JIex/

23

Bexropsl. JIuneitnsie onepanuu Haja Bekropamu. CranspHoe IpOU3BEACHNE
BekTOopoB /IIp/

24

BekropHoe 1 cMelIaHHoe POU3BEACHUS BEKTOPOB, 6azuc. /IIp/

pabora B
MaJIbIX IPYIax

Paznen 3. Ananurnyeckasi reoMeTpus

3.1

HopmansHoe ypaBHEHHE IITIOCKOCTH B BEKTOPHOI U KOOPAWHATHOH (hopMax.
OOmmee ypaBHEHHUE IUIOCKOCTU. YpaBHEHHE IJIOCKOCTH, IPOXOAAIIEH uepes Tpu
TOYKHU. YCIIOBHS MapaIeIbHOCTH U NEPIEHANKYISIPHOCTH TIIOCKOCTEH.
I'mmeprrockocTs /JIex/

32

VYpaBuenwne mnockoctu /Ilp/

33

YpaBHeHMe TMHUU Ha TJI0CKOCTH. [IpocTeiime 3agaun aHaTUTHYECKON
reoMeTpud. BekTopHoe, KaHOHUYECKHE U TTapaMeTPUUYECKUE YPaBHEHUS
npsiMoit. Ilepeceuenue npsmoil u mwiockocT. PaccrosHue oT TOuku 110
m10ckocTy. [lapamienbHOCTh U HepHeHIUKYIIIPHOCTD MPSIMBIX, TIPSIMOHN U
IUIOCKOCTH. /JTex/

Jexmus Oecena

34

[psimast B mpocTpaHcTBe U Ha I1ockocTH /I1p/

3.5

JIMHIM BTOPOTO TOPSIIKA: OKPYKHOCTB, JUTHUIIC, THIIepOoa, mapadoa.
IIpuBeaeHne Kk KaHOHUYECKOMY BUY KPUBBIX BTOporo nopsaka. [Tosepxnoctu
BTOPOTO MOPSIKA.

/J1ex/

JIeKIus Oecena

3.6

JlvHUYM ¥ TOBEPXHOCTH BTOpOTrO mopsiaka /T1p/

3.7

IlonsspHbIE KOOPAMHATHI TOUKHU. YPaBHEHUS JIMHUI B IOJSIPHBIX KOOpAUHATAX.
IMapamerpuueckuii criocod 3amanus KpuBbIX. HekoTopble 3aMeuarennbHbIe
kpussle. /JIex/

3.8

IlonspHble KOOPAUHATEI TOYKH. YpAaBHEHUS JIMHUU B MOJIIPHBIX KOOpJUHATAX.
ITapameTpuueckuii criocob 3aganus KpuBbIX. HekoTopble 3amMedaTenbHble
kpusble. /TIp/

pabota B
MaJIbIX IPYIIax

Paznen 4. JluckperHasi MaTeMaTHKa

4.1

OCHOBHEI€ MTOHATHSI TEOPUU MHOXKECTB M HEUETKUX MHOXKECTB. KaHTOpOBCKOE
ornpeneneHue MHOkecTBa. CriocoObl 3ajannst MHOXKECTB. KoHeuHbIe 1
OeckoHeyHBIe MHOXeCTBa. [IycToe u yHHBepcaapbHOE MHOKECTBA. MOIITHOCTH
MHOecTBa. Onepanuu HaJ MHOKecTBaMu. Jluarpammsl Diinepa-BenHa.
IokpeiTHE U pazorenne MHOXKecTB. OCHOBHBIE TOXKAECTBA alNreOpbl MHOXKECTB.
[lonsiTe HeueTkoro MHOXecTBa. DYHKIMS NPUHAIEKHOCTH. OCHOBHbBIE
orepaly HaJl HEUSTKIMU MHOXKECTBaMH M UX CBOMCTBA. /JIek/

JIeKus oecena

4.2

MmuoxectBa. Onepanun Hajg MHOXecTBamu /I1p/

43

OcHoBbI KOMOUHATOpUKH. OCHOBHBIE ITPaBUiIa KOMOMHATOPUKU (CYMMBI,
MIPOM3BEACHHUS). YIIOPSAOUECHHBIC U HEYIIOPSI0YCHHBIC BHIOOPKH.
[epecTtaHOBKH, pa3MeIIEHNS COYCTAHNS, COYCTAHUS C TIOBTOpeHMAMH /JIek/

44

[epecTaHOBKH, pa3MeIEHNS COYETaHNS, COYCTAHUS C TOBTOpeHUAMH. /TIp/

Paznen 5. KommiiekcHbIe ynca.

5.1

AnreOpandeckue onepanuy HaJl KOMIUIEKCHBIMHI 9HCIaMi. 3alHCh
KOMIUICKCHBIX YHCEIl B aJIre0pandeckoil, TPHrOHOMETPHYECKON 1 OKa3aTeIbHON
¢dopme. /Jlex/

52

KomriekcHble Yncia u IeicTBrs ¢ HUMU. PellieHne ypaBHEHHUI BO MHOXKECTBE
KOMITIEKCHBIX uncen. /TIp/

Pa3nen 6. BBenenne B MaTreMaTHUeCKUi aHAIN3.

6.1

IonsTue pyHKnMY, Ipenen GyHKINK 1 Hocae oBaTeIbHOCTH. OCHOBHEIE
TEOpeMBI O IpeJieNax, 3aMeuareNbHble pe/ienbl. beckoHeuHo Malble U
0eCKOHEYHO OOJBIINE BeTHINHBI, SKBHBAICHTHBIC BETMINHBI. HerpephIBHOCT
(YHKIMH B TOUYKE, HEPEPHIBHOCTH 3I€MEHTapHbIX (yHKImit. CBolicTBa
(yHKLUIH, HeMPepBIBHBIX Ha OTpe3Ke. TOUKM pa3pbiBa U UX KJIACCU(DHKAIIHS.
YuciieHHOe pellicHHEe HeTMHEHHBIX ypaBHEeHHH. /JIex/

JIeKIns Oecena




6.2

Brruncnenne npenenos GyHkimit. [IepBslit n BTOpoi 3amMedaTebHbIE TIPeIeIbl ’
ux cnencTaus. PackpeiTue HeonpenenenHocTeil. CpaBHeHHE OECKOHEUHO MalbIX
¢byHKIHMH, McceoBaHre GyHKIMH Ha HENPEpBIBHOCTE. PenieHue 3anau
npodeccnoHanbHOM HanpasneHHocTH. /TIp/

pabota B
MaJbIX FPyIIax

Pasnen 7. CamocTosTe/1bHas padoTa

7.1

IToxaroroBka k sekiusim /Cp/

16

7.2

IMonroroBka k mpakTudeckuM 3aHsTHIM /Cp/

48

7.3

Kontponbshas pabora no teme "JIunelinas anredpa v aHaIUTHYECKas
reomerpus” /Cp/

8,6

74

YuncneHHBIe METOIBI peleHni anredpandeckux ypasHenuit /Cp/

36

Pa3nen 8. KoHTakTHBIE Yachl HA aTTeCTAUIO

8.1

KontponbsHas padora /KA/

0,4

8.2

Ox3amen /KD/

2,35

Paznen 9. InddepenuuanbHoe ucuucaeHue GyHKUMIA 0HOI mepeMeHHOH
(POII).

9.1

OmnpeneneHne MPON3BOIHOMN, OCHOBHBIE IpaBia M depeHnnpoBaHusI.
ITponsBomHas cinokHON 1 00paTHOH (yHKIHH. [Ipon3BOIHAS TTApAMETPHIECKOI
u HesiBHOW QyHKIMU. Juddepenuman. [pubnmkeHHble BEIYUCIECHHUS TPU
nomoty quddepennnana. ['eomerpuueckuii 1 GpU3M4ECKnii CMBICI
NIPOM3BOAHON. YpaBHEHUs KacaTelbHOH 1 HopManu. CBoiicTBa
nuddepennupyemsix yrkuit. Teopemsr Poms, Jlarpanxa, Komm. IIpasuio
Jlomurans Ais BbIYMCICHUS npenenos. /Jlex/

JIeKIHs Oecena

9.2

Beruncnenue nmpou3Boansix U auddepenimanos ®OI1. Berancienue
MIPOM3BOHBIX CIIOXKHBIX, HEIBHBIX U TTapaMeTpudeckux GyHkIui. Beraucnenue
TIPOU3BO/IHBIX BBICIINX NMOPsAAKOB. HaxoxaeHue rnpeiesnoB ¢ UCIOIb30BaHUEM
npasuna Jlonurans. /Ip/

9.3

dopmyia Teiinopa. MccnenoBanre GyHKIMN ¢ TOMOIIIBIO TPOU3BOIHBIX.
VHTEpBaNBl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAJIEI BEITYKIOCTH
BOTHYTOCTH, TOUKH Ieperuda, acumnrorsl. [Toctpoenue rpaduka GpyHKINm.
Haubonbinee u HauMeHbIee 3HaYeHNsT GYHKIIMK Ha OTpe3Ke. ATMPOKCUMALIUS
ONBITHBIX JAHHBIX METO/IOM HAMMEHBIINX KBaapaToB. /JIex/

Jexius Oecena

9.4

HccnenoBanue GpyHKIMHA ¢ HOMOIIBIO TPOM3BOAHBIX. HaxoxaeHune Touex
9KCTpEeMyMa U TOueK repernda. Haxoxaenne acumMntoT rpaduka GpyHKIHN.
Ionnoe uccnenoBanue GpyHkuuii u nocrpoeHue rpaduxos. /IIp/

Paznen 10. {uddepenunanbHoe ucuucjienue GyHkuuii HeCKOIbKHX
nepemennbix (OHII).

10.1

OCHOBHBIE ITOHATHSL: 00JIACTb ONPENEIICHUS], TUHUY YPOBHSI, IpEe],
HETIPEePBIBHOCTH. YacTHBIC IPOU3BOAHBIC, NOMHEIHN quddepeHnua,
TeOMEeTPHUYECKUI! CMBICI YaCTHBIX IPOU3BOJHBIX U MONMHOro quddepenunana,
KacaTellbHas TIIOCKOCTh U HOPMallb K oBepxHocTH. [IponsBoanas mo
HaIpaBJICHUIO, TpaueHT. [Ipon3BoHAS CIIOKHOM (DYHKIINH, HHBApHAHTHOCTD
¢opwms! tepeoro quddepennuana. YactHple TpoN3BOAHBIC U TU((EpeHIHANIEI
BhIcIINX nopsaakoB. @opmyna Teiinopa. [IpubGnukeHHbIe BEIYUCICHUS.
HeoOxomiMele B TOCTATOYHBIE YCIOBUS SKCTpeMyMa (DYHKIIUH MHOTHX
MIepEeMEHHBIX. YCIOBHEIN 3kcTpeMyM. Hanbombiiee 1 HanMeHbIIee 3HaYCHHE
(yHKIMM B 3aMKHYTOH obnactu. /JIex/

JIeKIus Oecena

10.2

Haxoxxnenue yactHbIX pon3BoAHBIX U auddepenuuanos OHIIL. IIponssoanas
110 HanpaBnenuio. ['paanent. 3agaun Ha HanOomblIee U HaMMEHbIIEe
snagenue. /IIp/

Pazgen 11. UaTerpanbnoe ucuucienue OOII.

ITepBooOpa3nas. HeonpeneneHnusiii mHTErpall, ero coiictea. Tabnuia
OCHOBHBIX (hopMyIT HHTEerpupoBaHus. [IpaBriia HHTErprpOBaHHUS.
WnTterpuposanue B KoHeUHOM Buze. /JIex/

Jexmus Oecena

Henocpencreennoe nunrerpuposanue. /Ilp/

11.3

3amMeHa [epEeMEeHHON B HEONPEICIICHHOM HHTErpasie ( METOA MOACTAHOBKN).
WnTterpuposanue no gactsM /Jlex/




11.4

BeluncieHie HeopeaeIeHHOr0 HHTErpaia MeTo[aMH MOACTAHOBKH U 110
yactsam. /TIp/

pabota B
MaJbIX FPyIIax

Pasnoxenne 1poOHON palMOHATBLHON (YHKIIMK Ha MPOCTEHIINE.
WHTerpupoBanue IpoCTEeHIIX pandoHAIBHBIX Apobeit. /JIex/

Pa3noxenne 1poOHON panroHATBHON (QYHKIIMN HA IPOCTEHIIHE.
HuTerpupoBanre NpoCTEUIINX palMOHANbHBIX npobeit. /TIp/

HuTerpupoBanre Npou3BOIbHON palMoHanbHOM qpodu. MHTerpupoBanue
HEKOTOPBIX UPPALOHATIBHBIX BbIpaxxeHui. /JIek/

WHTerpupoBanue IpON3BOIIBHON paliMoHATBHON 1podu. HTerpupoBanne
HEKOTOPBIX HPPallMOHATIBHEIX BEIpaxkeHui. /I1p/

pabora B
MAJTBIX TPYIIax

11.9

WHTerpupoBaHue BEIpaXeHHUH, COAEPIKALMX TPUTOHOMETpHYECKHe (QyHKIIHH.
O030p mpueMoB UHTErpupoBaHus. /JIex/

11.10

WHTerpupoBaHue BIpaXXCHUH, COAEPIKAIMX TPUTOHOMETPHYECKHE (QyHKIMH.
O030p mpuemoB uHTerpUpoBanus. /I1p/

11.11

OnpeeneHHbIN HHTETPall, TEOMETPHUECKIIA U PU3MUSCKHIA CMBICIT, CBOMCTBA.
Teopema o cpenHeM 3HaueHNH. 3aMeHa IEPEMEHHON 1 MHTETPUPOBAHHE 110
4acTsAM B ONpeaeieHHOM nHTerpaie. /JIex/

11.12

Beruncienue onpeneneHHbIX uHTerpaios. /Ilp/

pabora B
MaJTBIX TPVITIax

11.13

Teopema 0 IPOU3BOIHON MHTETPaAJIa ¢ IIEPEMEHHBIM BEPXHUM IIPENEIOM. 3aMEHa
NIEPEMEHHON U MHTETPUPOBAHUE I10 YACTAM B OIPEACICHHOM HHTErpale.
[TpuGnkeHHOE BEIYHCIICHHE ONPEeNICHHOro nurerpana /Jlex/

11.14

[pubnmxeHHOe BRIYUCIICHUE OMpeAeieHHoro naterpana /IIp/

pabora B
MaJTbIX TPVIIIax

11.15

l'eomeTpudeckre MPUIOKEHUS ONPeNIeIEHHOT0 HHTErpaia. Brrancienue
IO TIOCKUX (GUTYp U 0OBEMOB TN BPAILICHHUSI.

Borunciienue IMH IyT TUIOCKUX KPUBBIX U IUIOMIACH TOBEPXHOCTH TEI
BpaieHus. Hekotopsle Gpu3nuecKie NpUIIoKEHHS OMPEeICHHOTO HHTETpaa.

/J1ex/

11.16

I'eomeTpryeckue MPUIOAKEHUS ONPEIeICHHOrO HHTerpana. Beruucnenue
IUTOLIa/IeH MIOCKUX GHUTYp ¥ 0OBEMOB TeJl BPAILICHHUSL.

Brruniciienye JUIMH AyT IVIOCKUX KPUBBIX U IUIOIIACH TOBEPXHOCTH TeJl
BpamnieHus. HexoTopble pu3nueckue IpHIOKEHHS OPEIeICHHOr0 HHTeTpaa.
Mp/

pabota B
MaJIbIX FPyIIIax

11.17

Heco6ctBennsie unTerpainsl. [Ipuznaku cxogumoctu. /Jlex/

Jexmus Oecena

11.18

Brranciienue HecoOCTBEHHBIX HHTETpaiioB. /IIp/

11.19

Kparnslie unterpansl. OnpeeneHue U BEIYICICHHE ABOHHBIX U TPOHHBIX
HHTErpasoB B A€KapTOBBIX KOOpAWHATAX. 3aMEHa MIEPEMEHHBIX B KPATHBIX
HHTerpanax. Beruucienue JBOMHBIX HHTEIPaJIOB B MOJISIPHBIX
KoopauHaTtax. /JIex/

11.20

Kpatnslie unterpansl. OnpeaencHue U BEIYICICHHE ABOHHBIX U TPOHHBIX
HHTErpajoB B A€KapTOBBIX KOOpAWHATAX. 3aMEHa MIEPEMEHHBIX B KPAaTHBIX
HHTerpaiax. Beruucienue JBOMHBIX HHTEIPaIOB B MOJSPHBIX
xoopauHatax. /IIp/

pabota B
MaJIbIX TPyMIax

11.21

Il'eomerpudeckue u Gpu3HIECKUe TPUIIOKEHNUS KPATHBIX HHTETpaioB. /JIex/

JIeKus oecena

11.22

TeomeTprueckie U PU3HIECKHE MPHIOKEHHUS KPATHBIX HHTETPAJIOB.
Perenme 3a1a4 mpodecCHOHAaNBHOM HATPABICHHOCTH.
Mp/

Pasnen 12. CamocTosiTe1bHast padoTa

12.1

Juddepennpansaas reoMeTpust KPUBBIX. DIEMEHTHI Toronoruy. [lnockas
KpUBasi: KpUBU3HA; PAJIYC, KPYT U LIEHTP KPUBU3HBL. YpaBHEHUS KPUBOU B
IIPOCTpaHCTBE. BekTop-(hyHKINS CKaISpHOTro apryMeHTa, ee
nuddepeHuupoBanye. YpaBHeHHs KacaTeIbHON U HOPMAbHOI! MIOCKOCTH K
npocTpaHcTBeHHOH KpuBoi. KpuBusHa. I[Tonstie nosepxnoctu. KacarenpHast
IJIOCKOCTH U HOpMaTh K moBepxHocTH. /Cp/

14

12.2

IMoxroroka k snekiusim /Cp/

16

12.3

IMoaroroeka k mpakTadeckum 3aHstusm /Cp/

32

12.4

BrimonHeHne KoHTpoIbHOM padoTs "[IuddepeHimansHoe 1 HHTErpaibHOe
ucuucnenue" /Cp/

8,6




Pasgen 13. KonTakTHbIE Yachl HA aTTECTALMIO

13.1

3auer /KD/

0,25

13.2

KonTponsHnas pabora /KA/

0,4

Paznen 14. O0bikHOBeHHbIe T Pepennuanbabie ypaBHenus (1Y).

14.1

Huddepennmansaeie ypapHeH:s. OOIIME TOHATHS U OIPEISIICHAS. YPaBHCHUS
nepBoro nopsiaka. YactHoe u obmee pemrenue. 3agada Komm. YpaBHeHUs ¢
pazaensIoIMKCS ITepeMeHHbIMU. /JIex/

JIeKIus Oecena

14.2

Pemrenue auddepeHnnanbHeIX ypaBHEHU#H epBoro nopsaka. /IIp/

14.3

OpnHOpoAHbIEe U JTMHEWHbIE YpaBHEHUS IEpBOro Nopsiika. YpaBHeHus bepHymmu.
Y. B nonHex quddepennuanax. /JIex/

JIeKIus Oecena

14.4

Peenne nuddepeHunansHpIX ypaBHEHUH nepBoro nopsiaka. /IIp/

14.5

VYpaBHeH#ue BbICIINX MOPsAAKOB. 3anavya Ko, YpaBHeHus, T0OMycKaroIue
TTOHIDKEHUS opsiaka. OXHOPOIHbIE TMHEHHBIE ypaBHEHHS N-TO TOPSIKA.
O6mue cBoiicTa pemenuit. Onpenenurens Bponckoro. @yHaaMeHTanbHas
cucrema pemeHuid. CTpykTypa obriero perrenus. /Jlex/

14.6

MeTo/bl HOHKSHHUS TIOpsKa TudGepeHInanbHbIx ypaBHenui. /Tlp/

pabora B
MaJIbIX TPVIIIax

14.7

OnHOpOIHBIC TMHEHHbIE YpaBHEHHS BBICIIHNX MOPAAKOB. /IIp/

14.8

OIHOpPOIHBIC THHEHHBIC YPABHEHHS C OCTOSHHBIMHU KO3 QHULHEHTaMH.
Xapaxrepuctrieckoe ypasHeHue. Haxoxnenne odmero pemenust. /JIex/

Jexmus Oecena

14.9

Pemienvie TUHEIHBIX HE OMHOPOIHBIX YpaBHEHHI BTOpOro nopsiaka. /IIp/

14.10

Heonuopomnusie nmuneitasie 1Y ¢ nocTossHEBIME Kod(durmentamu. Metox
BapUally IIPOU3BOIBHBIX IOCTOSHHBIX. MeTo HeonpeneIeHHbIX

ko durmentoB st JIY co cnienmansHOM npaBoi 9acThio. CHCTEMBI
nuddepeHnnanbHbIX ypaBHEHNI. MeTOIBI HCKITIOYEHUH 1 XapaKTepUCTHYECKOTO
ypaBHenwust. /JIex/

JIeKIns Oecena

14.11

Heoanopomubie nuneiHbie /Y ¢ mocTosHHBIMU K03 duitnentamu. Metox
BapHaIiK MPOU3BOJIBHBIX MTOCTOSHHBIX. MeTo/1 HeOnpeIeIeHHbIX
koddurmentos s Y co crienmansHO# npaBoii yacteio. /I1p/

pabora B
MaJTBIX TPYIIIax

14.12

Cucremsr quddepeHnnanbHbIX ypaBHEHUH. MeTOAbI HCKITIOUSHUH U
XapakTepucTuueckoro ypapuenus. /IIp/

Paznen 15. UncaoBble 1 (PYHKIIHOHAJIBHBIE PSABI.

15.1

YwcItoBBIe PSAMIBI C IONOXKHUTEIHHBIMH WieHaMH. HeoOXoanMBIi IpH3HaK.
JocraTo4yHble IPU3HAKU CXOAUMOCTH, (cpaBHeHHs, [Jamambepa, Ko,
MHTeTrpalbHbIiT)3HaKonepeMeHHsle psibl. [IpusHak JleiiOnuna. Onenka ocraTka
3HAKOYEPEAYIOIErocs psina. AOCONIOTHAs U YCIOBHAsL CXOAUMOCTb /JIex/

15.2

YwcItoBBIe PSAMBI C IONOKHUTEIHHEIMHI WieHaMH. HeoO0XoanMbIi IpH3HaK.
JlocTaTo4HbIe IPH3HAKN CXOAUMOCTH, (cpaBHeHHs, [Jamambepa, Ko,
uHTerpanbheiit) /Ip/

pabora B
MaJIbIX TPYIIax

153

3HakonepeMenHbie psnbl. [IpusHak Jlefionuna. OueHka ocTaTka
3HaKOYepeAyIomerocs psana. AOCOMOTHAS U yCIIOBHas cxomumocTs /I1p/

15.4

OneMeHTH! (PyHKIIMOHAIBHOTO aHam3a. OyHKInoHaIBHBIE psIbl. CXOANMOCTS.
PaBHOMepHas cxoauMocTs. CBOICTBA PABHOMEPHO CXOAAMHUXCS psnoB. [Ipu3Hak
Beiiepmrpacca. Crenennsie psapl. Teopema AGenst, 0071acTh CXOAMMOCTH.
Pamyc cxompnmoctu. [ToHsATHE 0 OECKOHEYHOMEPHBIX METPHUYCCKUX
npoctpancTBax. Paasl Teinopa u Maknopena. PasnosxeHrne OCHOBHBIX
9JIEMEHTAPHBIX (QYHKIMNA U IPUMEHEHNE UX B MPUOIMKESHHBIX BHIUUCICHHSIX
(3Ha"ueHUs (HYHKIUIL, IPEIEITB, OMPEACICHHbIC HHTETPANBL, TU((epeHIHaTbHbIC
ypaBHeHus). /Jlex/

JIeKIus Oecena

15.5

OneMeHTH! (QyHKIIMOHAIBHOTO aHamm3a. OyHKunoHaIbHEIE psibl. CXOAUMOCTS.
PaBHOMepHas cxoauMocTs. CBOICTBA PABHOMEPHO CXOAAMmHUXCs psAnoB. [Ipu3Hak
Beiiepmtpacca. /IIp/

pabora B
MaJIBIX TPYIIIAx

15.6

Crenennsle psiapl. Teopema Abenst, obnacth cxoauMocTd. Pagnyc cxonuMocTH.

[NonsTHE 0 OECKOHEYHOMEPHBIX METPHUECKHUX NPOCTpaHCTBaX. Paxpr Ternopa u
MaxkiopeHa. Pa3noxeHre OCHOBHBIX 3JIEMEHTapHBIX (DYHKIHH U IPUMEHEHUE UX
B NPHONMKEHHBIX BBIYUCIICHUAX (3HaUeHHs QYHKLUH, Ipeesl, OnpeieleHHbIe
uHTEerpajsl, AuddepeHuaipase ypasHenus). /Tlp/

pabora B
MaJTbIX TPYIIIax




15.7 Ilapmonndeckuii ananus. OproHOpMHUpOBaHHas cucTeMa GyHkimid. Pax dypse. 2 nexuus 6ecena
Koadduruentsr Diinepa — Oypre. Teopema Jupuxie. Pax @ypbe 11 4eTHBIX U
HeveTHBIX (GyHKIMA. Pasnoxenue B psn @ypbe HeMepHOTUISCKUX (QYHKITHIA.

[IpakTudeckuit rapMoHudeckuil ananms. /Jlex/

15.8 Ilapmonndeckuit ananus. OpToHOpMHUpOBaHHas cucTeMa GyHkimid. Pax Dypse. 4 pabota B
Koapdpuuuents Ditnepa — Dypre. Teopema qupuxie. Pag Oypre s 4eTHBIX U MaJlbIX TpYIIax
HeueTHBIX (yHKuuit. Paznoxkernue B psag @ypbe HeNepHOIMIECKUX (HYHKIIHH.

IIpaxkTuyeckuii rapMOHUYECKUI aHAIU3.

Pemienue 3agau npogeccuoHanbHON HAIPaBICHHOCTH.
/Mp/

Paznen 16. CamocrosiTesqbHas padoTa

16.1 IMoxroroka k snekiusim /Cp/ 8

16.2 IToaroroBka K mpakTHYecKuM 3aHsaTusM /Cp/ 34

16.3 BrimoHeHne KOHTPOIBHOH paboTh! 1Mo TeMe "Ant dpepeHnnansaple ypaBHSHHS H 8,6
pansr”" /Cp/

Pasznen 17. KoHTaKTHBIE Yachl HA aTTECTAlMIO

17.1 3auer /KD/ 0,25

17.2 KonTponsHnas pabora /KA/ 0,4
Paznen 18. Teopus BeposiTHOCTEH

18.1 Teopus BeposiTHOCTEN. AKCHOMATHYECKOE, KIIACCUYECKOE U T€OMETPUUECKOE 2 nexuus Oecena
OIpeeNiCHHs BEPOITHOCTH. DIeMEHTh KOMOMHATOPHUKH. TeopeMbl CIOKEHHS U
YMHOXEHHS BeposiTHOCTEH. DOpMYITbI MOJTHOM BeposiTHOCTH U baiieca /JIex/

18.2 Teopus BeposiTHOCTE. AKCMOMAaTHYECKOE, KIIACCUYECKOE U T€OMETPHUECKOE 2 pabora B
OIpeIeTICHHST BEPOSITHOCTH DJIEMEHTHI KOMOWHATOPUKU TeOpeMbI CIIOKCHUS U MaJTbIX TPYIIIax
YMHOXEHUS BepOsITHOCTEH. DOpMyITBI MOHOM BeposiTHOCTH U baiteca. /Tlp/

18.3 INocnenoBaTenbHOCTH HE3aBUCUMBIX HeHbITaHHH. Cxema beprymmm. 2 nexuus 6ecena
Ipenensubie Teopembl MyaBpa-Jlamnaca u [lyaccona. /JIex/

18.4 TTocnenoBaTenbHOCTh HE3aBUCUMBIX UcTbITaHUI. Cxema beprymnu [IpenenbHbie 2
TeopeMbl MyaBpa-Jlamtaca u [Tyaccona. /ITp/

18.5 CiyuaiiHble BEIMYMHBIL., UX BUJbI, 3aKOHBI paclpeneneHus. Maremarudeckoe 2 nexnus Oecena
OXUJaHHe, JUCHepcHs U uX cBoicTea. /Jlex/

18.6 CryuaiiHble BETUYHMHBL., UX BUJBI, 3aKOHBI pacrpeaenenus. Marematudeckoe 2 pabora B
OXXUJaHue, Tucnepcus 1 ux cporictaa /IIp/ MaJIbIX pymnmnax

18.7 [NonsTHE 0 HAYATBHBIX U EHTPATBHBIX MOMEHTAX. 3aKOHBI OOJBIINX YHCEI. 2 neknus oecena
Curygaitasie nporeccs! /JIex/

Pazgen 19. Maremaruyeckasi CTaTUCTHKA

19.1 Maremaruueckasi CTaTUCTUKA. BpIOOpKa, SMITMPUYECKU 3aKOH pacrpe/iesiCHusI. 2 nekuus 6ecena
Bri6opounbie cpeaaue. DMrupudeckas GYHKIHS pacipeesIeHHs, THCTOrpaMMa,

JIMHUS YMITUPUIECKON TIOTHOCTH. /JIex/

19.2 MaremaTHdeckast CTATHCTHKA. BrIOopKa, SMIHpHYecKuii 3aK0H 2 pabota B
pacnpenenenus. /IIp/ MaJIbIX TPpYMIax

19.3 Bri0opounbie cpearue. DMnupuyeckas GYHKIHS pacipeeseHus, THCTOrpaMMa, 2 pabora B
JVHUAS IMIMpHYIecKoi tuiotHocTH /TIp/ MaJTbIX TPYIIIax

19.4 OrnpeneneHre TEOPETUUECKOTO 3aKOHA pacIpeiesieH s, TEOPETHUECKUE YaCTOTHI. 2 nexmys oecena
IIpoBepka runoTe3sl 0 BUE 3aKOHA PacIpeaeTeHNs TeHepaTbHON
COBOKYIHOCTH. /JIek/

19.5 OnpezeneHue TeOPEeTUIECKOr0 3aKOHa paclpeesieHHs, TEOPETUIECKUE YACTOThI 2 pabora B
IIpoBepka rumoTe3sl 0 BUJE 3aKOHA PacIpeIeTICHNS TeHepaTbHON MaJTbIX TPYIIIax
coBokymHoctH. /TIp/

19.6 Craructuueckue MeToas! 00pabOTKH AKCIIEPUMEHTANbHBIX JaHHBIX /JIex/ 2

19.7 CTaTHCTHYECKHE METOMIBI 00pa0OTKH 3KCIIEPUMEHTAIBHBIX AaHHbIX /I1p/ 2 pabora B

MaJIbIX TPVIIIax

19.8 Perpeccronnsnii anamm3  /JIex/ 2

19.9 PerpeccuonHbIii aHAHS . 2

Perrenve 3a1a4 mpodecCHOHANBHOM HATPABIEHHOCTH.
Mp/




Pasnen 20. CamocTosiTe1bHast padoTa
20.1 ITonroroBka k siekiusim /Cp/ 4 8
20.2 INoxroroka k mpakTudeckuM 3aHsTusM /Cp/ 4 16
20.3 BrinonHeHre KOHTPOIBHON paboThI 10 TeMe "Teopust BepoATHOCTEH 1 4 8,6
MaTemarudeckas cratuctuka' /Cp/
20.4 Jucniepcnonnsiit anamus /Cp/ 4 16
Pazen 21. KoHTakTHBIE Yachl HA ATTECTALUIO
21.1 KontponbeHnas padora /KA/ 4 0,4
21.2 Ox3amen /KD/ 4 2,35

5. OHEHOYHBIE MATEPHUAJIBI

OHCHO‘{HLIG MaTcpuaibl U MPOBCACHUA HpOMe)KyTO‘-IHOﬁ aTTCCTalln 06yqa101111/1xca NPUBCACHBI B IIPHUIIOKCHUU K

paboueii mporpaMme TUCIUTUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO AUCHUILTHHE (MOIYIIO), BUIBI 3aIaHUi, KDUTCPUH UX OLICHHBAHMS,
pacmpeeneHre 60auToB O BHIaM TEKYIIETO KOHTPOIS pa3padaTHIBAOTCS MPENoIaBaTeNieM IUCIUIUINHEI C YIETOM €€ CIIeIA(UKH 1

JIOBOZIATCS JI0 CBEJICHUS 00YHJarOMUXCs Ha TIEPBOM YyIeOHOM 3aHATHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYILECTBIICTCS IMpEerojaBaTeNieM JUCIHUIUIMHBI (MOIYINs) B paMKaX KOHTaKTHOM
PaboTHI ¥ caMOCTOATEIEHOH paboThl 0Oydaromuxcst. [t GUKCHpPOBaHMS PE3yIbTaTOB TEKYIETO KOHTPOJIS MOXKET HCIOIb30BaThC

3UOC.
6. YAEBHO-METOJAUYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)
6.1. Pexomenayemas quteparypa
6.1.1. OcHoBHasi iuTEpaTypa
ABTOpBI, COCTaBUTENU 3arnaBue Wznarensc On. aapec
TBO, TOXL

JI1.1 [Kapacesa P. b. Beicmras mateMaTHka: THHEIHAS anreOpa, BEKTOpHAsS OMCK : https://e.lanbook.com/bq
anreOpa, aHaJIUTUYECKasi TEOMETPHsI, BBEACHHUE B CubAJIN,
MaTeMaTHYCCKUH aHATN3, TU(PepeHIIATbHOE HCUUCIICHHE 2019
(hyHKIMHT OHON IEHCTBUTEIFHON IIEPEMEHHOI: yaeOHoe
nocodue

JI1.2 [Kapacesa P. b. Beicmras matemaTnka: nuddepeHnnansHoe HCUUCICHHE OMCK : https://e.lanbook.com/bq
(hyHKIIMH HECKOJIBKUX MEPEMEHHBIX, HHTETPaIbHOE CubA N,
WCUNCICHUE (DYHKIIUH OTHOMN NEHCTBUTEIHHON ITEPEMEHHOM: 2020
ydaeOHOe TTocodne

JI1.3 |BacumseB A. A. Teopus BEpoATHOCTEH U MaTEMaTUYECKasl CTATUCTHUKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHUK U IPAKTUKYM [T BY30B IOpaiir,

2020




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJI
JI2.1 | Apxanrensckuii A. U., | COOpHUK HHIUBHIYATbHBIX 3aJaHUH TI0 MAaTEMATHKE IS CaHkT- https://e.lanbook.com/bg
Bbaxxanos B. U. TEXHUYIECKUX BBICIINX Y4eOHBIX 3aBeneHuil. YacTh 1 [etepOyp
r : Jlanp,
2021

6.2 UndopmManuoHHbIe TEXHOJOTHH, HCTIOJIb3yeMble MPH OCYIEeCTBJIEHHH 00Pa30BaTeJILHOrO MPoLecca Mo JHCIUILTHHE
(Mony.110)

6.2.1 IlepeveHb JUIEH3HOHHOTO ¥ CBOOOTHO PACIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecTeYeHus

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 Ilepeyenn npoeccHOHANBHBIX 023 JaHHBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | zZbMATH — camas nomHas MaTeMaTHdeckas 0a3a JaHHBIX, OXBaTHIBAIONIAs MaTepHaibl ¢ KoHIa 19 Beka. zbMath comepxut
oxo1no 4 000 000 moxkymeHTOB, U3 Oonee 3000 xxypranos u 170 000 KHHT 110 MaTEeMaTHKe, CTATUCTUKE, HH)OPMATHUKE, a
TaKkXe MallMHOCTPOSHUIO, (PU3UKE, ECTECTBEHHBIM HayKaM U Jp. - zbmath.org

6.2.2.2 | Obmepoccuickuif MaTeMaTHIeCKUH mopTan (MH(GOpMaMOHHAs cucTeMa) - http://www.mathnet.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe aymuTopun TS IPOBEICHUS 3aHATHI JIEKIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIICIINAIN3NPOBAHHOI MeOeIbIo
U TeXHHYECKUMH CPEICTBAMH OOYUECHUS: MyIbTUMEIUIHOE 000pyA0BaHHE JUIs IIpe0CTaBIeHNs yueOHOM HHpopMamn
OOJIBIION ayUTOPHH H/WITH 3BYKOYCHIIMBAIOIIEe 000pyAOBaHUE (CTAMOHAPHOE WITH IIEPEHOCHOE).

7.2 | YueOHble ayqUTOPUH JJIsl IPOBEACHUS 3aHATUI CEMUHAPCKOr0 THIIA, TPYIIOBLIX U MHIMBUAYAIbHBIX KOHCYIbTALUH,
TEKYILETO KOHTPOJISL ¥ MTPOMEKYTOUHON aTTeCTalllH, YKOMIUICKTOBAHHBIE CTICIIHAIH3APOBaHHON MEeOEIBI0 1
TEXHUYECKUMU CPEJICTBAMU OOYUSHHS: MYJIbTUMEINIHOE 000pYyI0BaHNE H/WIIH 3BYKOYCHIIMBAIOIee 000pyI0BaHHE
(cTanuoHapHOE UM IEPEHOCHOE)

7.3 | TTomenieHust UIsl CAMOCTOSITETBHON paOOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOKITIOUSHHS K
cetu "MHTepHeT" 1 00ecreueHneM JOCTyIa B SJIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHUS ¥ TPOGIIAKTHUECKOT0 00CITyKUBAHUS yIeOHOr0 000pyIOBaHUS




IIpunoxenue
K paboueil mporpaMMe JUCLUITINHBI

OILIEHOYHBIE MATEPHAJIBI JUISI TPOMEKYTOYHOM ATTECTAIIAN
MO JUCLHUIIJIMHE (MOYJIIO)

MareMaTukKa

(Haumenosanue OUCYUNIUHBL(MOOYIS)

23.05.06 CTpouTenbCTBO KEIE3HBIX I0POT, MOCTOB U TPAHCIIOPTHBIX TOHHEJIEH

(K00 u HaumenosaHue)

MocTbl

(Haumenosanue)



Conepxanue

ITosscHnuTEeTbHAS 3aITHCKA.

TumnoBbie KOHTPOJIBHBIC 3aJJaHUS WJIM UHBIE MaTepUaIbI JIJIS OIEHKH 3HAHWW, YMEHUW, HAaBBIKOB M (WJIH)
OTIbITA JIEATENIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb COPMUPOBAHHOCTH KOMITETEHIIH.

Meroanueckre MaTepuaibl, ONPEaeSIoNne MPOoIeaypy U KPUTEPUH OIEHUBAHUS CHOPMUPOBAHHOCTH
KOMITETEHIIUM MPY ITPOBEACHUH MPOMEXYTOYHOM aTTECTALINH.



1. ITosicHuTEIbHAS 3aNIHCKA

[enp mpoMEXyTOYHOM aTTecTaluy — OLEHWBAHUE NMPOMEKYTOUHBIX M OKOHYATEJbHBIX PEe3yJIbTaTOB
o0ydeHHs TIO JUCHUIUIMHE, OOECIeYMBaIOMNX JOCTIDKCHHE IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHON NPOTrPAMMBI.

®opMbI IPOMEKYTOUHOM aTTecTaluu: 3a4eT (2, 3 cemecTpsl); ak3ameH (1,4 cemectp) .

HepequL KOMHGTCHHHﬁ, (I)OpMI/IpyeMBIX B IIpoLeCcCC OCBOCHUA TUCHUIIIIMHBI

B cootBeTcTtBHM ¢ ®T'OC 3++

Kox n HanMeHOBaHHE KOMIICTCHIIHH Kox unaukaTopa J0CTHKSHHS
KOMITETCHIMU
OIIK-1: CrocoOeH pemniaTh HHXEHEPHBIC 337a4H B IPOGECCHOHATBHOMN ASITEIbHOCTH C OIIK-1.1
HCIIOJIb30BaHHEM METOIOB €CTECTBEHHbBIX HAyK, MATEMATHUECKOTO aHAIHN3a U
MO/ICTTMPOBAHUS

PesynbTarhl 00yueHus 0 JUCIHUILTUHE, COOTHECEHHBIC C TUIAHUPYEMBIMH
pe3ysbTaTaMu OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI

B cootBeTcTtBHU ¢ ®T'OC 3++

Kox 1 HanMeHOBaHNEe HHANKATOPA PesynbraTel 00y4eHus 10 TUCIUILIHHE O1eHOYHBIE MaTEePHAIIBI
JIOCTHKEHHS] KOMITETCHITUH (cemectp )

OIIK-1.1: Tlpumensier Metoxasl Bblcmel | OOydwarommiicst 3HaeT: 3agaHus

MaTeMaTHUKHd  JUISS ~ PEHOICHHs  3a/Jad | - OCHOBHBIC MOHATHSA W METOABl MaTematudeckoro | 1 cemectp (Nel-- NelQ)

podeCcCHOHANBHOM JIESITENEHOCTH aHalM3a, aHAJUTUYECKON reoMeTpuu W JuHEHHOH | 2 cemectp (Nell- Ne20)
anreOpsl, muddepeHnmansHoro u uHTErpaigbHOro | 3 cemectp (Ne 21-Ne30)
HACYUCIICHUS, 4 cemectp (Ne 31-Ne43)
- OCHOBBI TEOPUM BEPOATHOCTEH, MaTEeMaTUYECKOU
CTaTHUCTHKH.
OOydJarouiicss yMeeT: 3amanus
-UCII0JIB30BaTh OCHOBHbIE 3akoHbI | 1 cemecTp(Ned4-- Ned6)
€CTECTBEHHOHAYYHBIX JUCLUIUINH B | 2 cemectp (Ned47- Ne51)
poheCCUOHATIBHOMN e TeIbHOCTH, 3 cemectp (Ne 52-No56)
-IPUMEHATh MaTeMaTu4eckue MeToabl s pemieHus | 4 cemectp (Ne 57-Ne60)
MIPAKTUYECKUX 3a/1a4.
OO0yyJaromnuiics: BIajeer: 3amanus
-METOJaMH MaTeMaTH4ECKOIO OIIMCAHUS 1 cemecTp(Ne61-- Ne63)
(u3MYECKNX SBIEHUN U MPOLIECCOB, 2 cemectp (Ne64- Ne66)
-anmapaToM MaTEeMaTHYeCKOro aHallu3a, TEOPUN 3 cemectp (Ne 67-Ne70)
BEPOSITHOCTEN M MaTEMaTHUUECKON CTATUCTUKH. 4 cemectp (Ne 71-No76)

[IpomexyTouHas aTTectanus (IK3aMeH) IPOBOJUTCS B OJTHOM U3 claeaAyommX Gopm:
1) oTBeT Ha OUIIET, COCTOSAIIMNA U3 TEOPETUUECKUX BOIPOCOB U NMPAKTUYECKUX 3aaHUMH;
2) BeinonHeHue 3aaanuit B OUOC .

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClIEAYOMUX GopMm:
1) cobecenoBanue;
2) BoinonHeHue 3aaanuit B OUOC .
2. Tunosbie' KOHTPOJIbHBIE 321AHHS HJIH HHbIE MATEPUAJIBI IJIS1 OLEHKH 3HAHMIA, yMEHMIi,
HABBIKOB M (WJIM) ONBITA IeATEJIHLHOCTH, XapaAKTEPU3YIOIINX YPOBeHb ChOPMHUPOBAHHOCTH KOMIIeTeH M

! TlpuBonsTCs THUIOBBIE BOMPOCHI M 3ahaHus. OUEHOYHBIE CPENCTBA, MPEIHA3HAYEHHLIE I MPOBEAEHHS ATTECTAI[MOHHOTO
MEpONPUATHSL, XpaHITCs Ha Kadenpe B AOCTATOUYHOM /Il MPOBEJCHHUS OLEHOYHBIX MPOLERyp KOJIMYecTBe BapuaHTOB. OllEHOYHbIE
Cpe/ACTBa MOAJIEKAT aKTyalH3aldd C YY4ETOM DPa3BUTHs HayKH, OOpa3oBaHMA, KyJIbTYPbl, SKOHOMHKH, TEXHHKH, TEXHOJOTHH H
conanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHE COAEPKAHMUS OLIEHOYHBIX CPEACTB CPEAM O0YHAIOIIMXCSl YHUBEPCUTETA
HecyT 3aBelyromui kadeapoi u npenogaBaTenb — pa3pabOTUNK OLEHOYHBIX CPEJICTB.



2.1 TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) VISl OLEHKH 3HAHUEBOI0 00Pa30BaTEeIbLHOI0

pe3yJabTara

IIpoBepsiemblii 00pa3oBaTte/ibHblil pe3yabTat (PI'OC 3++):

Kona u HammeHOBaHue
HMHIUKATOPa JTOCTHKEHUS

OO0pa3oBaTenbHEIN Pe3yIbTaT

KOMIIETEHIINU
OIIK-1.1: Tlpumensier Metonsl | OOyuaroruiics 3Haer:

BBICHICH MaTCMaTUuKu JJIA - OCHOBHBIC IIOHATUA U MCTOJbI MAaTCMAaTHYCCKOT'O aHaJIM3a, aHAJUTHYECKOMN reéoMeTpun "
pemeHns 3amad | IuHEeHHO# anrebpsl, g depeHIaIbHOTO M HHTETPAIBHOTO HCUYHCICHUS,

po¢eCCHOHATBHON ASSITETPHOCTH

- OCHOBEI TCOpHHA BepOHTHOCTCﬁ, MaTEMaTHYECKOU CTAaTHCTHKH.

1 cemectp:

1. EnuHuuHOM MaTpuIlel Ha3bIBACTCS:

A)
B)
C)

AuaroHajbHas MaTpula, ¢ CAMHUIAMHA Ha riIaBHOM JuaroHaliu,
KBaJpaTHas MaTpulia ¢ CAMHUIIAMH Ha TJIaBHOM JuaroHaljiu,
KBaJpaTHad MaTpula, 3JICMCHTaMU KOTOpOfI SABJIAIOTCS GI[I/IHI/IIII)I?

2. YTO MOXHO CKa3aTh O CHCTEME JINHEHHBIX YPaBHEHUN C MaTpuLel (4) u paclIMpeHHOW MaTpULEN
(AlB) , €CIIN rang(A) < rang(A|B) :

A)
B)
0)

CHUCTEMA NMEET €JUHCTBEHHOE PEILCHHUE;
CYILLIECTBOBAHHME TAKOM CUCTEMBI HEBO3MOKHO;
CHUCTEMa HE UMEET PEIICHUM.

3. IlepemMHO>XaTh MOYKHO MaTPHILIbI:

A)mro6oro pa3mepa;

B) Tonpk0 KBagpaTHBIE MATPHUIIBL;
C) TonpKO €IMHUYHBIE MATPUIIBI,
D)wmatpunibl Takue, 4TO JEBBII COMHOXHUTEIh UMEET CTOJBKO CTOJIOIIOB, CKOJIBKO CTPOK y MPaBOTO

COMHOXKHNTCIIA

4. Omnpenenurtenb BHIYUCITSIETCS:

A) utst 000 MaTPHIIEI;

B) To1BKO 111 €TMHUYHOW MATPUIIBI;
C) ToNIbKO IJIs1 UArOHATIBLHON MaTpPHUIIbL;
D) To1pKO 17151 KBaAPATHOM MaTpPHUIIBL.

5. TpancnoHupoBaHHas KBaJpaTHAas MaTPHULA UMEET ONPEAEIUTEN!
A) paBHBIH ONPENETUTENIO0 UCXOJHOW MAaTPHULIBI;

B) pagnsiii O;
C) paBHbIii 1;
D)

paBHHfI OMpECACIINTECIIIO HCXOJTHOM MaTpulbl, B3ATOMY C O6paTHBIM 3HAKOM.

6. OOpaTHas MaTpHIla CYyIECTBYET JUIS:

A)
B)
)
D)

10001 MaTpPHUIIBL;

HYJIEBOW MaTpUILbI;

1000 KBaJIpaTHON MaTpUIIBI,

1000 KBaJIpaTHON HEBBIPOXKIACHHON MaTPHIIBL.

7. Ilpu yMHOXX€HMH MaTpUIIbI Ha 0OPAaTHYIO K HEH MoJTydaeMm:

A)
B)
)
D)

HYJIEBYIO MaTpPHILY;
MaTpHILy-CTOJIOEIT;
MaTpHILy-CTPOKY;

CAUHUYIHYIO MaTpUIy,;

8. CucreMa NTMHEWHBIX yPaBHEHUI UMEET PEIICHUE TOI/IAa U TOJIBKO TOT1a, KOTJa:
A) paHr MaTpuIlbl CUCTEMbI OOJIbIIIE PAHra PACUIMPEHHON MAaTPUILIbI CUCTEMBI;




B) panr matpuisl cucTeMbl MEHBIIIE paHra PacCIIMPEHHON MaTPUIIbl CUCTEMBI Ha 1
C) paHr MaTpuiibl CUCTEMbI MEHBIIIE PAHIA PACUIMPEHHON MaTPULIbI CUCTEMBI;
D) panr matpuisl CUCTEMBI PABEH PaHTy pacIIMPEHHOW MAaTPUILIBI CUCTEMBI.

9. Cucrtema IMHEHHBIX YPAaBHEHUN HA3bIBAETCS] OJJHOPOIHOM, €CIIM €€ IPaBasi YacTb:
paBHA HYJIEBOMY BEKTOPY

A) paBHa HYyJIEBOMY BEKTOPY;

B) mpaBast yacTb COCTOUT TOJIBKO U3 JIBOEK;

C) npaBas yacTb COCTOUT TOJIBKO U3 OTPULIATEIbHBIX YUCEIL;

D) oTnuuHa OT HyJIEBOTO BEKTOPA.

10. Meton Kpamepa npuMeHHM 1J1s1 peIICHUSI CUCTEMbI JIMHEHHBIX YPABHEHUMN, €CITU:
A) Marpuia cHCTEMBI JIt00ast;

B) marpuna cucreMbl COCTOUT TOJIBKO U3 €IUHUIL;

C) marpuIa cucTeMsbl Jit00asi KBapaTHas;

D) marpuna cucreMbl KBaJpaTHasi U HEBBIPOXKICHHAS.

2 cemecTp:

11. Ecnu dpynkuus f(x) HenpepsiBHA Ha [a; b, mupdepenumpyema Ha (a;b) u y(a) = y(b), 10 Ha (a;b)MmoxkHO
HAUTU XOTs OBl OJTHY TOUKY, B KOTOPOH :
A) QyHKIIUS HE OTIpeieNieHa;
B) npousBoanas (GyHKIMK HE CYIIECTBYET;
C) Henb3s MPOBECTH KacaTelnbHYIO K TpaQuKy QyHKINU;
D) npousBoaHast GyHKIIMK 0OpaIaeTcsi B HOJb.

12. HaiiTi MHTEpBaIbl MOHOTOHHOCTH (PYHKIMH y = X*-2X

A) nal~ 71 -yObIBaeT Ha (7:00)_ BO3pacTaeT
B) nal~ 0] -yObIBaeT Ha 10;0) BO3pacTaeT
C)na (- oort] . BO3pacTaeT Ha (7;00)_ yOBIBaET
D) ma (= 0] _ BO3pACTAET Ha (0; 0) yOBIBaET

13. I'padmk kako# GyHKIMH Ha BCEM OTpe3Ke [a,b] 0THOBPEMEHHO YIOBIETBOPSIET TPEM yCIOBUSIM: y>0; y'<
0; y">0?

BapI/IaHTLI OTBCTOB.:

A) Bce rpaduku B) Tonpko 11 C) Tonsko III
D) Tonbko II u II1. E) Tonbko [ u III

14. ITpon3BoaHON BTOPOTO MOPSIKA HA3BIBACTCS:

A) KBazipaT MpOU3BOIHON NIEPBOTO MOPSIKA;

B) npousBoaHast OT Npou3BOAHON MEPBOTO MOPSAKA;

C) xopeHb KBaJIpaTHBIA OT MPOU3BOJHOM MEPBOTO MOPSIKA;
D) nepBooOpa3Hasi MpOU3BOAHOM NEPBOro NOPsAKa




15. YacTHoit pon3BOAHON (DYHKIIMH HECKOJIBKUX TICPEMEHHBIX HA3bIBACTCS:

A) pou3BOIHAs OT YaCTHOTO apryMeHTa (pyHKINY;

B) npousBoaHast OT Npou3BeaeHHs apryMEHTOB (PYHKIIHH;

C) mpou3BOAHAsA OT YaCTHOTO apTryMEHTOB (DYHKIINY;

D) npousBoaHas OT PyHKLUHU IIPU YCIIOBUH, YTO BCE apTyMEHTHI KPOME OJIHOTO OCTAIOTCS

16. ®ynkius F(x) Ha3piBaeTcs mepBooOpa3HOM Il HenpephIBHOW QyHKIMHU y = f(X) , eciu:

A) F()=f(0)+C; B)F(x) =f(x); C)F(x) =/(x); D) F'(x) =/ (x).

17. HeonpeneneHHbIM HHTErpajgoM pyHkuuu y = f(x) Ha3piBaeTcs:
A) nepooOpasnas pyHkmu y = f(x);
B) xBangpar nepBoobpasznoit pyskimu y = {(x);
C) cymma Beex nepBooOpa3HbIX GyHKIuu y = f(X);
D) coBokynHOCTh Bcex nepBooOpa3Hbix GpyHkuuu y = f(x);

18. MeToa UHTErpUPOBAHUS IO YACTSIM MPUMEHUM MPU UHTETPUPOBAHUH:

A) cyMMBI UM pa3HOCTH HECKOJIbKUX QyHKIMN; B)nunHeiHol komMOuHanuu GyHKIIHM;
C) npousBeneHus QyHKIIHIA, D)nro60it koMOUHAINH JTFOOBIX (YHKITHIA.

19. ®opmyna UHTETPUPOBAHUS IO YACTSIM UMEET BU]]

A) fudv =uv + J'vdu; B) fudv =uv - J'vdu ;

fudv = fudx + J'vdx; D) J'udv = J'udx - fvdx
20. Kakoe 13 ciiey1omux CBOWCTB ONPEAEIEHHOTO0 UHTErpaa siBJIIE€TCS HEBEPHbBIM:

A) [+ g(eNdx = [£(x)dx+ [e(x)dx:B) [AF(x)dx =A [f(x)dx;
C) [FCodx =1, D) [/ (o)dx == [ ().

3 cemecTp:

21. YtoOs! penmth quddepeHnuanb-Hoe ypapHenue VX +x +y =0 | cremyer
1) BEINOTHATH MOACTAHOBKY y(X)=x*U(X);
2) pa3aenuTh epeMeHHbIE;
3) uckath pemenue B Bune y(x)=U(x)*V(x).

22. Pemmts quddepeHnnansHoe ypaBHeHHe Y COsx +y =xsinx | ciemyer
1) BBITIOJTHSTH MOJACTAaHOBKY y(X)=x*U(X)
2) pa3aenuTh NepeMEHHbIE
3) uckath pemenue B Buze y(x)=U(x)*V(x).

23. luddepennpanbHbIM ypaBHEHHEM [IEPBOTO MOPSIJIKA SABIISETCS ypaBHEHUE:
1)xy +sinx -y =0; 2) x+sinx -y =0;

3) Y +y'sinx+y =l; 4) vy +y'- 2 =cosx;

24. lnddepeHnranbHbIM YpaBHEHHEM C Pa3IeIIONIMMUCS IEPEMEHHBIMHU SIBIISIETCS ypaBHEHUE BU/A:

1) Y COS X :0, 2));' :_xzy;
Xy . 2y
= ; + —
3) 7 x? +y2 4) 7 X *

25. Pemenne ogHOpoaHOTO auddepeHIaTbpHOr0 ypaBHEHHs] TIEPBOTO MOPSIIKA MOXET OBITh HAMJICEHO B




BUJIC:
l)y=u-v,tme u=u(xX)u v=v(X) — HSKOTOpbIC HEU3BECTHBIC (DYHKIINH;
2)y=u-x,rae ¥ =u(X) — HeKOoTOpas HEU3BECTHAs (PYHKIIHS;
3)y=u+v,rae u=u(x) 1 v = v(X) — HSKOTOpPbIC HEU3BECTHBIC (DYHKIIHH;
4) y=u+ X, rae u = u(x) — HeKoTopas Heu3BecTHast (QyHKIIHS.

26. JInHEeWHBIM HEOTHOPOAHBIM TU(PEePEHIINATBHBIM YPAaBHEHHEM IIE€PBOTO MOPSIIKA SIBISETCS YpaBHEHUE
BUJIA!
1) v =fx)g(y);
2)y" T p(x)y=q(x)y"
3)y =1f(x;y), rne pynkuus f(x; y) — ogHOpOIHAS;
4) v+ p(x)y =g(x);

X

27. 3anmcath CTPYKTypy 4acTHOro pemenus V* JIHAY :y +2y + y =(18x +8)e’
1) px=(AX +B)e"; 2) y* =(AX + B)xe''; 3) y* =(AX + B)e .

28. Haiitu penienune ypaBHenuss y +y =e":

! 1 ! !
D) y=e'(C+Cm+e’s 2) y=C+ G +oe'; 3) y=¢ (G + G +2¢".

29. Kaxoe u3 JIY pemaercs noacranoBkoit v =P,y =PP’?

Y
ctg2x’

., 1 .
1 yy”=2x+(y')2; )Y =F=;3)y =-
) ) i/; )
30. Pemuts ypaBHeHue y +5y +6y =¢":
1) y :Cle-2x+cze-3x +e-x; 2) y :Cle—Z,\‘+Cze—3x+%e—x; 3) y :Cle-2.\'+cze>3x +2€_X,

4 cemecTp:

31. Ecnu uMeeTcst n HeCOBMECTHBIX cOObITHH Hi, 00pa3yromux noyiHyo IpyImiy, U U3BECTHbI BEPOSITHOCTH
P(H;), a coOpiTHE A MOXET HACTYIHTH Mociie peanu3anuu oanoro u3 Hi n nzBectHs! BepositHoct P(A/H)),
T0 P(A) BeIuncasiercs mo popmysie

A) TIOJTHOM BEPOSITHOCTH

B) bepnynnu

C) Myagpa- Jlamnaca

D) baiieca

32. BepoaTHOCTb TOSABIIEHUSI COOBITHS A B HCNIBITAHUU paBHA p. UeMy paBHA JUCIEPCUS YKCIa TOSIBICHUS
CcOOBITHA A B OJJHOM HCIIBITAHHUH?

A)l-p

B) p(1-p)

Op

D) 1/p

33. o kako¥i ¢opMyIie BEIYUCISETCS BEPOSTHOCTH COBMECTHOTO TIOSIBIICHUS IBYX HE3aBHCHUMBIX COOBITHIN
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. ®yskuueil pacnpeneneHus ciaydadHoW BenuuuHbl X HaszbBaercs ¢GyHkima F(x), 3amaromias
BEPOSITHOCTh TOT'0, YTO CIy4YalHas BEJIMYMHA X MPUMET 3HAYCHUE:




A). Gomnbliiee x

B). menb1ee mim paBHOE X
C). paBHOE X

D). menbiee x

35. BeposATHOCTH TOTO, YTO JIOM MOKET CropeTh B TeueHuu roza, pasHa 0,01. 3acrpaxoBano 600 momos.
Kaxoii popmysoii cienyer Bocoab30BaThCsl, YTOOBI HAUTH BEPOSATHOCTH TOTO, YTO CTOPUT POBHO 6 JOMOB?
A) popmyinoit bepaynnu

B) unrerpanbnoit popmyinoit Myaspa- Jlannaca

C) dbopmymnoii [Tyaccona

D) nokanbrao# hopmyroit Jlammaca

n!

36. . KoMOMHauuu, 4nciio KOTophlx onpeaensercs no popmyne . = |, Ha3bIBAIOTCSL:

m!(n - m)
A) codeTaHUsAMU;

B) pasmemenusamu;

C) nepecTaHOBKaMU;

D) pa3menieHusIMU C IIOBTOPEHUEM

37. IINOTHOCTBIO BEPOATHOCTH f{X) HENIPEPHIBHON CITy4aifHON BEJIMYMHBI X HA3bIBACTCS:
A) mpousBoaHas GYHKIIMH paCIpeIeNICHUs CITy9aifHON BEJTMYUHBI X,

B) nepBooOpazHas GyHKIUHN pacrpeieleHus CIydyailHOH BeTUYnHBI X;

C) nmpou3BoHAas CIy4yalHON BETUYHHBI X;

D) nepBooOpa3Has cirydaifHON BEIUYHHBI X.

38. K BBIOOpOUYHBIM XapaKTEPUCTHUKAM PACCESHUS CITyYaiHON BETMUYUHBI OTHOCUTCS:
A) BBIOOpOYHAS MOJIA;

B) Be1OOpOUHas MenuaHa;

C) BBIOOpOYHAS TUCTIEPCHS,

D) BeiOopouHas cpenHsis.

39. YucnoBoe 3HaU€HUE CepeIUHbI TI0BEPUTEILHOIO HHTEpBAJa XapaKTepU3yeT:
A) ToueuyHYIO OIICHKY MapaMeTpa pacipeiesIeHus;

B) uHTEpBaIbHYIO OLIEHKY NTapaMeTpa pacipeaeIeHHUs;

C) HazieKHOCTh OIIEHKH MapaMeTpa paclpeaeacHus;

D) TOUHOCTb OLIEHKM MapameTpa pacrnpegeseHus.

40. IIpennonoxeHue o0 BUJE WIN TapaMeTpax HEU3BECTHOI'O 3aKOHA PACIPEECIICHUS HAa3bIBAETC:
A) HyneBOI rUIOTE30M;

B) anpTepHaTHBHOI rUMOTE301;

C) omuOKoif IepBOTo poa;

D) ommbkoii BTOporo poaa.

41. K BBIOOPOYHBIM XapaKTEPUCTUKAM MOJOKEHUS pacIpeesieH s CIydaiHOW BETMYUHBI OTHOCUTCS:
A) BBIOOpOYHAS MOJIA;

B) BeIGOpOUHBII KO DUIIEHT aCUMMETPHH;

C) BBIOOPOYHBIN KO3 PHUIHUEHT IKCIECCa;

D) BbIOOpOUHBII LIEHTPATIBHBI MOMEHT BTOPOT'O OPSAKA.

42. K BBIOOpPOYHBIM XapaKTepuCTHKaM (OPMBI paciipeesieHus CIy4aifHO! BeTMYUHBI OTHOCUTCS:
A) BBIOOpOYHAS TUCTICPCHS;

B) BeIOOpOUHas MeuaHa;

C) BBIOOpOYHAs CpeaHss;

D) Bb160pOUHBIi KOAPPHUIUEHT ACUMMETPHH.

43. Tlpu npoBepke cTaTUCTUUECKUX runore3 yciosue P(K > k) = a onpenenser:




A) IpaBOCTOPOHHIOD KPUTUYECKYIO 00JIaCTh;

B) 11€BOCTOPOHHIOI0 KPUTHUYECKYIO 00J1aCTh;

C) IBYCTOPOHHIOI KPUTHIECKYIO 00JIacTh;

D) ypoBeHb 3HaunMOCTH (OMUOKY TIEPBOTO POJIA).

2.2 TunoBble 3a]aHUSA VI OIIEHKH HABBIKOBOI0 00Pa30BaTeILHOIO pe3yJbTaTa

ITpoBepsiemsril 06pazoBaTenbHbIN pe3ynabTaT (PI'OC 3++):

Kon u HaumeHoBaHue OO0pa3zoBatenbHbIi pe3yabTaT
HHAWKATOpa JOCTHXKCHUA
KOMIICTCHIINH

OIIK-1.1: I[IpumeHsieT METOABL OOyuaronuics: ymeer:

BBICHIEH MaTeMaTHKH JIs -MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AWCIHMIUIMH B MPO(ecCHOHANTBLHON
peleHus 3a1a4 JIeSITeIbHOCTH;

npodeccroHaIbHOM -IIPUMEHATh MaTeMaTUYeCKHe METObI [T PELICHUS IPAaKTHUECKUX 3ajad.

JIeSITETbHOCTH

1 cemectp

44. Cucrtema KaHOHUYECKHX YpaBHEHUH IS JKEJIE3HOIOPOKHOIO MOCTa, HArpyKEHHOIO0 FOPU30HTAIBLHOU
y3JIOBOW HArpy3KoM, UMeeT BUL:

.

x, - 0,1x, =0,03;
x, - 8x, +x; =-0,8;
X, - 8x; +x, =-1,3;
X, - 8x, + x5 =- L,8;

| - O,1x, +x5 =0,3.

FI[C XXy, X3,X4,Xs — HCKOMBIC YTJIOBBIC IICPCMCIICHUA JKCCTKUX Y3JI0B MOCTA. H606XOI[I/IMO BBIYUCINTD
3HAYCHUC YTTIOBBIX HepeMeI_HCHI/Iﬁ AJI1 OIIPCACIICHUA CTaTHYECKOU HCOIIPCACINMOCTHU MOCTA.

45. 3aBoJ MO NPOM3BOJICTBY PEJIbCOB BBINYCKAET TPU UX BUIA P, P>, P3 Ha NPOU3BOACTBO KOTOPBIX
3aTpauynBaeTCs YEThIPE BUJIA CHIPbS S, -S> -53-5, . HOpMBI pacxoza chIpbs U €ro 3amachl 3aJ1aHbl B TaOJIULE:

[Tponyxumst )22 P> P 3anacsl
Coipbe CBhIPbS
S 1 1 2 190
S 5 2 0 2 180
S 3 2 1 0 160
S 4 1 2 2 250

OHpCI[eJ'II/ITB IIJIaH BBIITYCKA NPOAYKIHNH, ITPU KOTOPOM paACXOAYETCH IMOJTHOCTHIO BCC ChIPHC.

46. Hpe,[[HpI/ISITI/Ie BBIIIYCKACT MATCpHalbl A1 CTPOUTECIILCTBA KCJIC3HBIX AOPOr TPEX BHUIAOB: L), P-, P u

2 3
UCIIONIB3YET ChIPbE JIBYX THIIOB: S ; H § > . HOPMBI pacxo/a ChIpbsi XapakTepusyroTcst Marpuneit 4 =2 5| rme
4 1

Kaxapli anmement aij (i=1,2,3; j=1,2) mnoka3bIBaeT, CKOJbKO CIWHUI[ MPOMYKIUH j- THIIA PACXOIyeTCs Ha
NPOM3BOACTBO C€AMHUIIBI MPOAYKUUH i-ro Buna. [lmaH BeImycka mpomykuuu 3agaH marpuuei-ctpokod C=(100 80

. OnpenennTs 3aTpaTh

130), CTOMMOCTB E€QMHUIIBI KaXKI0TO THIIA CHIPBS (IEH. €1.) — MaTpuuei-croaonom B :[ 50

CBHIPbSI, HEOOXOIUMBIE JIJIS TUTAHOBOT'O BEITTYCKA MPOAYKIIMH, U OOITYI0 CTOUMOCTE CHIPBSI.
2 ceMecTp

47.  ¥Yron, W3MEpPEHHBIM TEOJOIUTOM, OKaszajcsi paBHbIM 22°20'30"+30"”. KakoBa OTHOCHUTEIbHAS




HOTPELIHOCTh U3MEPEHUS?

48. YpaBHEHHE IBWKEHUS aBTOTYApPOHATOpa (MalluHA AJIs TPAHCIIOPTUPOBAHMSI OPTaHUYECKUX BSIKYILUX
MaTepHaJIOB U UX PAaBHOMEPHOI'O PACIpEelesIeHHsl IIPU YCTPOICTBE I'PaBUMHBIX U 1I€0CHOUYHBIX MOKPBITHIA)
uMeeT BuA r = ti + t2j + t3k, rue t — Bpems. OnpenenuTh CKOPOCTh U YCKOPEHUE IBUKECHUS B MOMEHT ¢ = /.

49. Tloe3a-penbCOyKIaaINK IBIKETCS M0 3aKOHY S =21¢ +3¢° - ¢* . HaiiTi ero MakCUMaibHyH CKOPOCTb.

50. MOMEHT COMpOTHBIICHUSI OAJKU >KEIE3HOJOPOKHOTO MOCTa TPSMOYTOJIBHOTO CEYEHHUS Ha W3rHO
MPOMOPIIMOHATICH TTPOU3BEICHHUIO IIIUPUHBI TOTO CEUEHHUS Ha KBAJPAT €ro BHICOTH. KaKoBBI JOJKHBI OBITH
pa3Mepbl cedeHus OaiKku, BBIPE3aHHOW W3 KPYyTJIOro OpeBHA AuMaMeTpoM d, 4TOOBI €€ CONMpOTHBIICHHE Ha
U3ru6 ObLI0 HAMOOIBIIHM?

51. Kakyioo paboTy HaJ0 COBEpIIMTh HAKIOHHOMY BHOpPAIMOHHOMY TpOXOTY (YCTPOHCTBO ISt
MEXaHUYECKOM COPTHPOBKH CBHITyYHX MATEPHAIIOB), YTOOBI PAaCTSIHYTh MPYKUHY MEXIy CTaOMIN3aTOpaMu
Ha 4 cM, eclIi U3BECTHO, 4TO OT Harpy3ku B 1 H ona pactsarusaercs Ha 1 cm?

3 cemectp

52. YcTaHOBIEHO, YTO CKOPOCTh V' MHOMIBTPALUHU BOJBI B IIOYBY, KaK (DYHKIIUS BPEMEHH #, BEIPA)KaETCS I10
bopmyne V =a + bt — 0,5, tne a u b xoncTauThl. [IoCTOSIHHAS @ 3aBUCUT OT THITA TTOYBBI U MPECTABISAET
co00il MHUHHUMANbHYIO CKOPOCTh, C KaKOW BOJa MPOCAYMBACTCS B TOYBY JI0 COCTOSIHUS €€ IOJIHOTO
HachinieHus. [locrosiHHast b XxapakTepu3yeT CTENeHb BIaXXHOCTU MOYBBL, MpU b = 0 MBI UMEEeM CKOpPOCTb
I/IH(I)I/IJIpraI_II/H/I B YCJIOBUSAX HACBIIICHUSA TTOYBBI. CDyHKLII/ISI V' acuMnroTrudecku CTPEMUTCA K 3HAUCHUIO a
npu ¢. OnpenenuTb KOJIMYECTBO BOJbI (), TPOHUKAOUIEH B TPYHT.

53. 3a CKOJBKO BpEeMEHHU JOCTaBlieHHas OuUTyMHas cMmech, Harpetas a0 100°, B moa3eMHOM rapaxe ¢
temneparypoit TO = 20°, oxnagutcs no 25°, eciu 1o 60° ona oxnaaures 3a 10 MuH.?

54. JKene3HoIOPOXKHBIN COCTaB MAacCOM m KI' B MOMEHT OTKJIIOUEHHUsl JBUTATENSI JIOKOMOTHBA IIEN CO
ckopocthio 20 m/c. Uepes 50 ¢ ckopocTh cocTaBa ymeHbImnachk A0 10 m/c. IlpuHMMast, 9T0 CONpOTHUBIICHUE
JBUKCHHSI MIPOMIOPIIMOHATIEHO €0 CKOPOCTH, HAWTH ypaBHEHHE CKOPOCTU U OMPEIEIHTh, Yepe3 CKOIbKO
CEKYH][ OT Hauaja JBWKEHHs 0e3 paboThl IBUTATENS €T0 CKOPOCTh OKaKETCs paBHOM 5 M/c?

55. YckopeHue npsMOIMHEHHOTO JBMYKEHHUS JIOKOMOTHBA BhIpaxkaeTcst popmynon a = 2t — 10 m/c2. Haiitu
yYpaBHEHUE JBW)KEHUS, ecnu npu ¢ = 0 cexk. S =4 Mmunpu t = 3 cek. S = /3 M, 1 MTHOBEHHYIO CKOPOCTb
JIOKOMOTHBA TIpH ¢ = 1() ceK.

56. XenesnomopoxHasi TuiatopMa Macchl 7, BBIBEJACHHAS W3 TIOJOXKEHHsS PAaBHOBECHS, COBEpIINACT
KoNeOaHus B BEPTHUKAIBHOM ILIOCKOCTH MOJ NEHCTBMEM BhIHyXaaromed cuibsl f (X), rme x — Bpems.
Haiigure 3aBHCMMOCTB OTKJIOHEHHMS IIAaTGOPMBI OT MOJOKEHHs paBHOBecus »(X) oT BpemeHum, eciu
CONPOTHUBIICHHE CpPEAbl MPOMOPIUOHATBHO CKOPOCTH, € KOA(PPHUIMCHTOM HPOMOPIMOHAIBHOCTH K, a
BOCCTAHABIIMBAIOIAsl CHUJIA PECCOpBl, CTpeMsIlasicsi BEpHYTh IUIATGOpMy B TIOJIOKEHHE pPaBHOBECHS,
IPOMOPIMOHATbHA BEJIMYMHE OTKJIOHEHHUS, ¢ KOA(PPHUIMSHTOM MPOMOPIUOHAILHOCTH A, . CuMTaeTcs, 4To

B MoMmeHT BpeMenn x =0, ¥(0) =y,, y(0) =y;.
4 cemecTtp

57. JlokasaTb, 4YTO HENpPEpbIBHAs Ciy4yalHas BEIMYMHA [ — BpeMS MEXKIy IMOSABICHUAMH JIBYX
HOCJIEOBATENbHBIX COOBITHM B  TEXHOJOTMYECKOM IPOLECCEe CTPOMTENbCTBA  JKEJE3HBIX  JOPOT
(mpocreiiliero) MOTOKa C 3aJaHHOM HMHTEHCUBHOCTBIO A — HMeeT MoKa3aTeIbHOE pacHpeesieHne
F() =1- e (t=0).

58. CpenHee umcio 3aka3oB OETOHA Ul CTPOMTENHCTBA KEJIE3HOJOPOKHBIX MOCTOB, MOCTYMAIOIIUX HA
JUCHETYEPCKU MYHKT 3a OAMH 4Yac, paBHO TpeM. HaliTu BeposITHOCTh TOro, YTO 3a 2 yaca MOCTYNHT: a)




YeThIPE BBI30BA; 0) MEHEE YEThIPEX BHI30BOB; B) HE MEHEE YETHIPEX BHI30BOB.

59. Ilo mpoToKoOly MOJOXKEHUS PENbCOBBIX HUTEM 110 YPOBHIO, M3MEPEHHOMY IIONEPEK OCH IIyTH B
CEUEHMSIX, PACIIOIOKEHHBIX Yepe3 5 MeTpoB

410 [-2 |1 (2 |1 |-3 |0 |2 |-5]1 [-3]0 |42 -1 |3 |1 |-1]0
1 |3 [0 |4 |-7 |5 [1 |22 |[-1]3 [0 |2 |-1]1 3 |3 (4 |1 |5
6 |-1 |1 [7 |6 |-1 |7 |8 |4 [-3 |5 |21 |5 |2 2 |1 [4 |4 |1
2 |3 17 10 |3 |2 |4 |-5]6 [8 |-1 |0 |6 [-2]0 7 |-216 [0 |8
S |1 |2 14 |8 |4 [2 |1 |3 [-414 |7 |1 1713 4 415 |1 |4

COCTaBUTh JUCKPETHBIM M HMHTEPBAJbHbIA BapHAllMOHHbIE psiAbl. HallTH OCHOBHBIE YHMCIIOBBIE
XapaKTEPUCTUKU: BBIOOPOYHYIO CPEIIHIO0, CPETHEKBAIPATHYHOE OTKIOHEHHE, MOy U MEJIMaHy .

60. BerauciuTb OPOUCHT NPOTAKCHHOCTH HCUCIIPABHOI'O ITYTH 110 CTATUCTUUCCKHUM JAHHBIM U3MCPCHUA
OTKJIIOHCHHA IIUPUHBI KOJICU OT €€ HOPMATUBHOI'O 3HAYCHUA 1520 MM, €Clin T =2,6 , YUUTBIBAsA, 4TO
OTKJIOHCHHA B IIMPHUHC KOJICU HAa NPAMBIX U KPUBLIX YUACTKax IIyTHU Ha ACPCBAHHBIX UJIN JKe1e300€ TOHHBIX
mrajiax HE JOJKHBI ITPEBBINIATE 110 YITUPEHUIO 6 MM H 110 CYKCHHUIO 4 MM.

Kon 1 HauMeHOBaHKe OGpasoBarenbHBIN pe3ynbTar
UHAUKATOPA JOCTIKECHHUS
KOMIETCHIIMU
OIIK-1.1: TIpumensier mertonbl | OOydJaromuiics BiIaIeeT:
BBICHICH MaTCMaTHUKU JUIA -METOAaMH MAaTEMATUYCCKOI'O OITMCaHuA q)HSI/IlIeCKI/IX SIBIICHUM 1 IIpOo1ECCOB,
perIeHns 3ajad | -anmmapaToM MaTEeMaTHYeCKOTO aHajM3a, TEOPHUH BEPOATHOCTEH M MaTeMaTH4eCKOH
npodeccrnoHaIbHOM CTaTHUCTHKH.
JESTCIBHOCTH
1 cemectp:
3 4
1 2 3
61. HaiiTu mpousBeieHue MaTpul | , 5] 3 4
3 1

62. HaiiTu BEeKTOpHOE NPOU3BEICHUE BEKTOPOB.
a={2;1;3} u b={1;2;3}.

. 3x7 +9x +6
63. Haiitu npenen lim ———————

x=-1 2x° =2

2 cemecTp:
64. HaiiTi mpon3BoIHYI0 QYHKIHH ) =S¢ *.
65. Haiitu npoussoanyro ¢pynkuun U= x*+3xy” B Touke M(1;1) B HampaBIeHMH €IMHUYHOTO BEKTOPA
e (0;1)

. . o x+2
66. Haiinute HeonpenelneHHbI nHTerpan / = i

X
3 cemectp:
67.. Vka3aTh BUJ] YaCTHOTO PELICHHUs YpaBHEHHs v - 2y =6 +12x- 24x7,
2x 2

68. Jls JLH.JI.Y. nomoGparh CTPYKTypy 9aCTHOTO pemieHust »™: 10y +20y =e ** -x7,

o0 2l7xl7

69. Hailit 001aCTh CXOIUMOCTH CTETICHHOTO psijia 2—+1
n

n=l

70. Haiftu pasnokeHHEe B CTENEHHOM psii MO CTENEeHAM X peueHus AuQQepeHInanbHOro ypaBHEHUS
(3amucaTh TPH TIEPBBIX, OTIMYHBIX OT HyJIs, WIEHA DTOTO0 pasiokenus) v =xy +e*, ecimm V(0) =0,

4 cemecTp:

71. Y3 reHepanbHOM COBOKYIMHOCTH M3BJIeUeHa BIOOpKa 00beMa n=20.
xi 3 4 6 9
ni 2 4 7 7

HalitTi HeCMENIeHHYI0 OIIEHKY MaTeMaTHYECKOTO OKHIaHusl.




72. Ha cknan nocrynaet 40% neraneit ¢ nepsoro 3aBoaa u 60% neraneit co BToporo 3aBoaa. BepostHocTh
W3TOTOBJICHHUsI Opaka Uil TEepPBOTO M BTOPOTro 3aBoga coorBercTBeHHO paBHbl 0,01 w 0, 04.Haiitu
BEPOSITHOCTH TOTO, YTO HAyady IMOCTYIHBIIAs HA CKJIA] I€Tallb OKaKETCA OpakOBaHHOIA.

73. HenpepbiBHas ciiydaifHas BeTMYMHA X 3a/1aHa PYHKIMEH pacipenecHus

e - A = —_ o

e — = =

Yemy paBHo B?

74. Cny4aiiHas BenmuunHa X 3a7laHa PSAOM paclpeneeHHs

x| -1]101|5]|7
m |10 2 | 6 | 2
Haiit 06beM BBIOOPKH 7 U OTHOCHTEIIbHYIO YACTOTY W3 BAPUAHTHI X3.

75. V3 TeHepaibHON COBOKYITHOCTH HM3BJIedeHa BHIOOpKA oObeMa 7 = 70, MOJUTOH OTHOCHUTEIBHBIX 4acTOT
KOTOPON UMEET BUJ
Wi A
0,5 [

0,1 [ ‘

0 2 4 6 8 xi.
Haiitu uncio BapuaHT x, = 4 B BEIOOpKE.

76. Jlna ciy4aiiHOM BENMYMHBI X, pacHpeleleHHOM 0 HOPMaJbHOMY 3aKOHY, Hai/IeH NOBEPUTEIbHbBIN
uatepBan (12,46; 13,56) ayis OLIEHKH HEW3BECTHOTO MaTeMaTHYeCKOro okujaHus. OmnpeneanuTh TOYHOCTh
OLICHKHU.

2.3. TlepedeHp BOMPOCOB /ISl MOATOTOBKU O0YYAIOMINXCS K MPOMEXKYTOYHON aTTECTAIlUN
Bompocs! k 3x3ameny (1 cemectp) :

1. MaTpHibl, UX BUIBL.

2. Crnoxxenue (BbIYMTAHUE), YMHOKEHUE MATPHIL.

3. Onpenenureny BTOPOro U TPETHEro MOPsIKA.

4. OCHOBHBIE CBOMCTBA ONPEACIIUTEIICH.

5. Onpenenurens n-ro nopsakKa

6. OOpartHas MaTpuIia.

7. Panr matpursl.

8. Cuctemsbl muHelHbIX ypaBHeHu. Teopema Kponekepa-Kanemiu.
9. Meron Kpamepa miist pelieHnsi CUCTEM JIMHENHBIX YPaBHEHUM.
10.  Metox 0O6paTHOM MaTPHUIIBI TSI PEIICHUS] CUCTEM JTMHEHHBIX ypaBHEHUH.
11.  Meron I'aycca uist pelieHnst CUCTEM JIMHENHBIX YPaBHEHUH.

12.  OaHOpOJHBIE CUCTEMbI JTUHEWUHBIX YPAaBHEHUH.

13.  BekxTopbl, T€OMETPUYECKUE ONIEPALIUN C BEKTOPAMHU.

14.  JluneitHas 3aBUCUMOCTbH BEKTOpPOB B R2. bazuc.

15.  Jluneitnas 3aBucUMOCTb BEKTOpOB B R3. Basuc.

16.  KoopaunatHas (popma 3amucu BEKTOpa.

17.  JeicTBHsI ¢ BEKTOPaMH B KOOPIUHATHOU (hopme.

18.  JlenmeHue oTpe3Ka B JaHHOM OTHOLIEHUH.

19.  CkanspHoe Npou3BEAEHNE BEKTOPOB U €TI0 CBONCTBA.

20.  Bpruucienue cKajasipHOTO NMPOU3BEICHHUS.

21.  JliuHa BekTOpa.

22.  Yroa mexnay BekTopamu. OpTOroHaJIbHOCTD.

23.  BexTOpHOE IPOU3BENEHUE U €ETO CBOMCTBA.

24.  BpruucieHue BEKTOPHOTO MPOU3BEICHHUS.

25.  Ilnomanab TpeyrojabHUKA, BEIUUCISIEMAs YEPE3 BEKTOPHOE MTPOU3BEIEHNE BEKTOPOB.




26.  KommmHeapHOCTb.

27.  CMelaHHOe TPOU3BEACHUE BEKTOPOB, €0 CBOMCTBA M T€OMETPUUECKU CMBICII.

28.  BblunclieHHe CMEIIaHHOTO MPOU3BEICHHUS.

29.  KoMIuiapHOCTb.

30.  Tlonstue 06 ypaBHEHHH MMOBEPXHOCTU U JTUHHH.

31.  IlnockocTh; ypaBHEHHE IIIOCKOCTH, MPOXOIAIIECH Yepe3 TOUKY U NEPIEHIUKYIISIPHOU BEKTOPY.
32.  PaznuyHOE pacroyiokeHue MIOCKOCTEeW B MPOCTPAHCTRE.

33.  VYpaBHEHHUE IUIOCKOCTH, IPOXOISAIIEH YEPE3 TPU 3aJaHHBIE TOUKH.

34.  PaccTostHME OT TOYKH J0 MIOCKOCTH.

35.  Yroa Mexay mIOCKOCTSMH, YCIOBUE MAPAIIEIbHOCTHA U MEPHEHANKYISIPHOCTH IIOCKOCTEM.
36.  Ilpsmsle B mpocTpaHcTBe. OOIIMEe ypaBHEHHUS IPSIMOIA.

37.  KaHoHWYecKue ypaBHEHUS MPSIMOM.

38.  Ilapamerpuueckue ypaBHEHUs MPSIMOM.

39.  YpaBHeHHUE NPSIMOIl B IPOCTPAHCTBE, MPOXOASAIIEH YEpe3 IBE TOUKH.

40.  Cs3b MEXAY pa3IMYHBIMU YPAaBHEHUSIMU IPSIMOM B IPOCTPAHCTBE.

41.  VYroa Mexay npsIMbIMH. Y CJIIOBHE KOJUTMHEAPHOCTH U OPTOTOHATILHOCTH.

42.  VYroa MexIy NpsMOU U INIOCKOCTHIO. Y CJIOBHE KOJUIMHEAPHOCTH U OPTOTOHAJIIBHOCTH.
43.  PacctosHHE OT TOYKH A0 MPSAMOU B IPOCTPAHCTBE.

44.  TlpsiMble Ha MJIOCKOCTU. Y paBHEHUE MPSAMOMN C YIIIOBBIM KO3 HUIIMEHTOM.

45.  VYpaBHeHME NIPSMOU HA MIIOCKOCTH, TPOXOIALIEH YEpE3 IBE TOUKHU.

46.  PaccrosiHME OT TOYKH 0 IPSAMOM Ha MJIOCKOCTH.

47.  Yroa Mexay npsSMbIMH. Y CIIOBHE NAPAICIIbHOCTH M IEPIIEHIUKYISIPHOCTH TIPSIMBIX Ha
IUIOCKOCTH.

48.  Kpussie BTOpOro nopsiaka. OKpy>KHOCTb.

49.  DOnnunc. KaHonnueckoe ypaBHeHHe, popma.

50.  Dkcuentpucuret siunca. okanbHbIE paANyChl, TUPEKTPUCHI.

51. Tunepbona. Kanonnueckoe ypaBHeHHE.

52.  AcumnToTsl, hopMa runepOoIbl. DKCIEHTPUCUTET.

53.  JlupekTtpucsl, oKaTbHbIE PAINYChl TUIIEPOOIIHI.

54.  Tlapabona. Kanonndeckoe ypaBHeHue, popma.

55.  Jupekrtpuca. @oxanbHbIN paguyc mapadobl.

56.  OOmee onpeneneHrne KPUBBIX BTOPOTO MOPSIIKA, TEOMETPUIECKOE B (pu3HIecKast
MHTEpIIpETALS.

57.  llpuBeneHue ypaBHEHUS KPUBOW BTOPOTO MOPSAJIKAa K KAHOHUYECKOMY BUIY.

58.  Tloepxnoctu BTOoporo nopsaka. Chepa u smmumncouns.

59. ['umepOoIonIbI: OTHOTIONOCTHBINA U JBYXIOJIOCTHBIN.

60.  IlapaGomounpl: SIUTMIITHYECKUIN U THIIEPOOTUIECKUH.

61.  Konyc BTOpOro nopsjka, KOHUYECKHE CeUeHUs (KOHUKH).

62.  [{unuHIpHI BTOPOrO MOPSIIKA.

65.  KomruiekcHble ynciia B anredpandeckoit hopme u 1eHCTBHs Hal HUMH.

66.  KomruiekcHble yncia B TPUTOHOMETPUYECKOM U OKa3aTenbHOM Gopmax.

67. JleficTBHS C KOMIUIEKCHBIMU YHUCJIAMU: CJI0)KEHUE, YMHOXKEHUE, JIETICHUE.
68.  ®opmynsl Myaspa.

Bompocsi k 3auety (2 cemecTp) :

1. Juddepenunan 1 npousBoIHas YHUCIOBOU (QYHKIMU OJHOM epeMeHHOM. ['eoMeTp. cMBICII.
2. Teopema o cBsizu quddepeHIUPYEMOCTH U CyIIeCTBOBaHUS Mpon3BoAHOM. TeopeMa o cBsi3u
T pepeHIIMPYEMOCTH 1 HEPEPHIBHOCTH.

3. [Tonueiit uddepeHnran 1 YyacTHbIE IPOU3BOAHBIE YUCIOBON (DYHKIIUN HECKOJIbKUX
IIEPEMEHHBIX. | €OMETPUUECKHI CMBICII.

4. Brruncnenve npousBoHbIX U AU PepeHnanoB ClI0XHbIX QYHKINHT.

5. Brruncnenrie npou3BOIHBIX HESIBHBIX (YHKITHI.

6. [TpousBoanbie u qudPepeHIranbl BEICIIUX TOPSIKOB JIJIs YHCIOBON (DYHKIIMHA OHOM
[IEPEMEHHOM.

7. YacTHble MPOU3BOIHBIE YUCIOBOM (PYHKIMN HECKOJIBKUX EPEMEHHBIX U MOJIHbIE

Qg depeHImanbl BBICIIUX MOPSAIKOB.



8. CoiicTBa ¢yHkuui, muddepenupyeMsix Ha naTepBaie. Teopemsl Posuis, Ko u Jlarpamka.

0. Teopema Jlonutans. PackpeiTe HeonpeaeaeHHOCTe! no npasuity Jlonurans.

10.  ®opmyna Telnopa 1jist MHOTOYJICHA.

11.  ®opmymna Tetinopa st pyakiuu. OcraTounsiit wieH Gopmyisl Teinopa B popme Jlarpanka u
ITeano.

12.  DkctpemyMbl GyHKIMHA. BBITYKIOCTh M BOTHYTOCTh (DYyHKITHU.

13.  Touku neperuba. ACUMITOTEHI.

14.  JlokanbHbIE SKCTPEMYMBI (PYHKITUU HECKOIBKHUX MIEPEMEHHBIX.

15.  YcioBHBIE SKCTPEMYMBI YHCIOBOM (PYHKIIMM HECKOIBKUX MEPEMEHHBIX. MeTol MHOKHTEIEH
Jlarpanxa.

16.  T'moGanbHbIE SKCTPEMYMBbI YUCIOBON (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

17.  Tlpowu3sBoaHas CKaJApHOIO MOJIA IO HAMpaBJIEHUIO. [ pagueHt.

18.  IlepBooOpa3Has U HEONpPEAEICHHbIN HHTETPA.

19.  OcHOBHBIE CBOMCTBA HEONPEIEIEHHOTO UHTErpAJIA.

20.  HurerpupoBaHue MOACTAHOBKOHN M MO YaCTSIM.

21.  HMuTterpupoBaHue HEKOTOPHIX QYHKIIUN, COAEPKAIIMX KBAIPATHBINA TPEXUICH.

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

23.  IlonsiThe onpeneaeHHOro HHTErpajia Kak npeesia MHTErpajlbHOM CyMMBI.

24.  ®opwmyna Herorona—Jleitbnuma. OcHOBHBIE CBOMCTBA OIPEEIEHHOTO HHTETpaa.

25.  OueHKHW onpeAesieHHOTO UHTerpaa.

26.  Teopema 0 cpelHEM 3HAUECHHUHU.

27. Brruncienne onpeneieHHOro HHTerpaia ¢ MOMOIIBIO MOJICTAHOBKH U IO YaCTSIM.

28.  BbluncneHue IOMaaAel IIOCKUX o0sacTe, 00beMa M IIIOIIAIN TOBEPXHOCTH Tella BPAILEHUS C
MTOMOILBIO ONPEJETIEHHOTO0 UHTErpaa.

29.  BpluncneHue AIUHBI AYTH IJIOCKOW KPUBOM € MOMOLIBIO ONPEAEIEHHOIO HHTETpaa.

30.  HecoOcTBeHHbIE HHTETPAIbI C OECKOHEUHBIMHU NpeAeIaMi HHTETPUPOBAHUS U OT Pa3pbIBHBIX
byHKUIHUH.

31.  Teopembl 0 CXOIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

32. lonuslit nuddepeniman 1 yacTHbIE MPOU3BOIHBIC YUCIOBON (DYHKIIMH HECKOIBKUX EPEMEHHBIX.
['eomeTpuyeckuii CMbICI.

33. JIokanbHbIE SKCTPEMYMbI (PYHKIIUH HECKOJIBKUX ITEPEMEHHBIX.

34. VYclOBHBIE 3KCTPEMYMBI YHCJIOBOW (DYHKIIMM HECKOJBKHX IEPEMEHHBIX. METOJ MHOXHUTENIEH
Jlarpanxa.

35. 'moGanbHbIE SKCTPEMYMBI YUCITOBOU (PYHKITMH HECKOIBKUX TIEPEMEHHBIX.

Bormpocs! k 3adety (3 cemectp) :

[Tonsitue o nuddepennmansuom ypasHernn. 3anada Ko nns 1Y nepBoro nopsiaka.
VYpaBHEHUE € pa3AeNsOIUMUCA IepeMeHHbIMA. JInneiHoe Y.

OnnopoaHoe nuddepeHnranrbHoe ypaBHEHHE (TIEPBOTO MOPSIKA).

YpaBHeHUs B OJIHBIX U depeHranax.

3anaya Ko nns nuddepeHnuanbHbIX ypaBHEHUN BBICIIUX MTOPSIIKOB.

YpaBHEHMSI, JOMYCKAIOLME TIOHUKEHHUE MTOPSIKA.

JIuneitnbie olHOpOAHBIC YpaBHEHU. ONIpeeICHUsI U CBOMCTBA.

Permenne TMHEHHBIX OJTHOPOAHBIX YPABHEHUN C TIOCTOSIHHBIMU KO3 PUITUCHTAMH.

CrtpyKTypa pelieHus JMHEHHOT0 HEOJHOPOJHOTO ypaBHeHHs. HaxoxieHrne 4acTHOTO pelieHus
JMHEHHOTO HEOAHOPOIHOTO YPAaBHEHHS C IOCTOSHHBIMU KO3()(DUITMEHTAMH U C TIPABOW 4aCThIO
CHEIHMAILHOTO BUA.

10.  Meron Bapualuu IpOU3BOJIbHBIX IOCTOSHHBIX.

11.  Hopwmanbhnbie cuctemsl [{Y. Pemenue cuctem JIY ¢ mocTtossHHBIMEA KO3 dHUITHEHTAMU METOIOM
UCKJIIOYEHHSI U METOJIOM XapaKTEPUCTHK.

12. Psn. Cymma psna.

13.  OOmme CBOKWCTBA CXOISAIIUXCS PSIIOB.

VN U R W —

14. CpaBHEHUE PAJIOB C MOJOKUTEILHBIMU YJICHAMM.
15.  Ilpuznak cxomumoctH [lanambepa Ui OJOKHUTEIbHBIX PAIOB.
16. PanukanbHblid MpU3HaK CXOAUMOCTH KOl 77151 TOJOKUTENIBHBIX PSAJIOB.

17. NuTterpanbHblid MpU3HAK CXOAUMOCTH KoM 715 TONOKUTENIBHBIX PSAJIOB.



18.  3maxouepenyromme psasl. Teopema JleitOnua.

19.  3nHakomepeMeHHbIC PsAAbl. AOCOIIOTHAS M YCIOBHAS CXOIUMOCTH.

20.  @yHKIMOHAIbHBIE PSJIbI U UX CBOMCTBA.

21.  Crenennble psaabl. Teopema AGerns.

22.  CBoiicTBa CTETICHHBIX PS/IOB.

23. Psn Teitnopa.

24. OKCMOHEHIIUATBHBIN PS/I.

25.  Psanwl Teitnopa 1j1st CMHyca M KOCUHYCA.

26.  Boruncnenue 3Ha4eHUs QYHKINUU yTEM PA3JI0KECHHUS B CTEIICHHOW PSL.

27.  BpruucieHue UHTETPaAIoOB MMyTEM Pa3I0KEHUS B CTEIIEHHOM PS/I.

28.  IlpubmmkeHHOH perienue nuddepeHnaaIbHbIX YPaBHEHHH ¢ TIOMOIIBIO PSIOB.

Bompocs! k ax3ameny (4 cemectp):
Teopus BeposTHOCTEN
1.0OcHoBHBIE TOHATHS u ompenenenus. CiydaiiHple coObiTusa. Kiaccmueckoe W CTaTHCTHYECKOE
oTpezieNieHus] BEPOSATHOCTU COOBITHS.
2.0OcHOBHBIE TeOpeMBbl TeOpuun BeposTHOCTeN. [lomHas rpynna coObITH.
3.3aBucuMbIC U HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSITHOCTh. TeopemMa YMHOKEHHUS BEPOSITHOCTEH.
4.®Dopmyra momHOU BeposTHOCTU. BeposTHOoCcTh rHnoTes (hopmyna baiieca).
5.Cnyyaitnas BenmuuHa (CB). 3akon pacnpenenennss CB. @yHknus pacnpeeneHus, €e CBOMCTBa.
6.DyHKIMS TIOTHOCTH, €€ cBoiicTBa. XapakTepuctuku CB.
7.buHOMUAaNbHBIN 3aK0H pacnpeneneHus CB, ero cBoiCTBa, XapaKTEPUCTUKH.
8.Pacnipenenenue [lyaccona, ero xapakTepuCTHKH.
9.PaBHOMEpPHOE U MTOKa3aTeNIbHOE pacnpeieneHus HernpepbsiBHOU CB.
10.Hopmanbubiii 3akoH pacnpenenenus CB. ®ynkuus mnotHoctd. HopmupoBanHOE HOpMalibHOE
pacnpenenenue. MiHterpan BepositHocTel (PpyHkuus Jlamnaca).
11.BepostHocTh onasanus B 3alaHHbIA nHTEpBall. [IpaBuio Tpex curm. AcuMMETpus U BKCIIeCC.
12.BeposATHOCTh HACTYIUIEHHS COOBITHI TpH HE3aBUCHUMBIX HCHbITaHUAX (popmynsl bepHysm,
[Tyaccona, nokanpHasi Teopema Jlamnaca).
13.3axkoH Oompmmx umcen. Teopema YeOblmieBa, 4acTHBIA ciydalk Teopembl. Teopema bepryruim.
ITonsiTue o reopeme JlsamyHoBa.
14.ITonsiTHE O CITyYallHBIX MPOLECCA U UX XapaKTEPUCTUKAX.
Matemarnueckasi CTaTUCTHKA
l.I'enepanbHasi COBOKyHmHOCT, U BblOOpKa. Cratuctuueckas QYHKIHUS —paclpeneieHHs.
CraTucTuueckas MI0THOCTh BEPOSITHOCTH. UHCIIOBbIE XapaKTEPUCTUKH CTATUCTUUECKUX PaCIIpe/IeICHUN.
2.OCHOBHBIE MOHATUS O TOYEUYHBIX OIIEHKaX MapameTpoB pacupeneneHus. OLeHKa MaTeMaTHYeCKOTro
OKHUJaHUSL.
3.MeTtobl MOCTPOEHHUS 3aKOHOB PACHpEIETICHUS MO ONBITHBIM JaHHBIM: METOJ MOMEHTOB.
4.1IpuHIMO MaKCUMAaJIbHOTO TPaBIONOA00us.
5./loBepuTenbHble MHTEPBAJIBI W JTOBEPUTENIbHAS BEPOSTHOCTh. JlOBEpUTENBHBIM HHTEpBaN JIs
MaTeMaTUYeCKOTro OXUIAAHUS IPHU O0JIBIIIOM 00bEME BHIOOPKH.
6./loBepuTeNbHBIN HHTEPBAT ISl MATEMAaTHYECKOTO OKUAHUS MPU MAJIoM 00beMe BHIOOPKHU.
7.11oHATHE O CTATUCTUYECKUX TUIIOTE3aX.
8.Bunael runores. Kpurepuii [lupcona X2.
9.'mnore3a o aucnepcusx JBYX HOPMaIbHBIX ciydailHblx BenuuuHax (CB) (mpu HeW3BECTHBIX
cpennux). ['unoresa o aucnepcusix 1ByX HopMaibHbIX CB (Mpu N3BECTHBIX CPETHUX).
10.Muoromepubie CB. @yHKIMs ¥ INIOTHOCTD pactipeaesienus nsymepHoit CB.
11.YcnoBHble 3akoHBI pacnpenaenaeHus. MomeHTsl ABymepHoi CB.
12.HopManbHbIi 3aKOH Ha IJIOCKOCTHU. Y CJIOBHBIE MATEMATUYECKUE OKUIAHMSL.
13.JIuneitHas perpeccus.
14.KoppensiiMoHHO-perpecCUOHHbIN aHanu3. OyHKIMOHAIbHAS, CTOXAaCTHYECKass U KOPPEIsLMOHHAS
3aBUCUMOCTH.
15.0npenenenne GopMbI MTAPHOUM KOPPEIAIMOHHON 3aBUCUMOCTH.
16.PerpeccroHHbIN aHATU3 MapHOU JIMHEHHON 3aBUCUMOCTH.
17.KoppensiimoHHbIN aHaIU3 MapHOM JIMHEWHON 3aBUCUMOCTH.
18.CraTucTuueckue MeTo Il 00pabOTKU HKCIIEPUMEHTATbHBIX TAHHBIX.



3. MeToauveckne MaTepHaJibl, ONpeaeA0Nue NPoueaypy U KPUTEePpUN OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMA NPU NPOBEACHUN NIPOMEKYTOYHOI aTTeCTAlMHU

Kputepun ¢popMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLEHKA «OTJIMYHO» BBICTABIIICTCA OOYYAIOIIEMYyCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot obmiero oobEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €cld KOJIMYECTBO IPABWIBHBIX OTBETOB Ha
BOTPOCH — 89 — 76% oT o01iero oo0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YIOBJIETBOPHMTEJBHO» BBICTABISAECTCS OOYYAIOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH —75—-60 % oT ob1iero oobéMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «HEYIOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaIOMIEMYyCs, €CIH KOJIMYECTBO IPaBHIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLICHOK IO Pe3y/JIbTATAM BBINOJHEHUS 3aJaHUH

«OTIAUYHO/32a4TEHO» — CTABUTCS 32 padOTY, BHIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIMOOK U HEI0YETOB.

«Xo0poI1o/3a4TeH0» — CTABUTCS 32 pa0dOTY, BHIMOJIHEHHYIO MOTHOCTHIO, HO TIPY HAJIMYWU B HEWl He Oolee
OJTHOU Herpy0oil OIMOKU 1 OTHOTO HeoueTa, He OoJiee TpeX HEJOUYETOB.

«Y10BJIETBOPUTEILHO/3a4TEHO» — CTAaBUTCS 32 paboTy, eciii 00yYaIONIUICS TIPAaBUIIHHO BBITIOJIHWII HE
MeHee 2/3 Bceid paboThl WK IOMYCTUI He Oosee 0JHOM rpy0oii OomMOKY U JBYX HEIOYETOB, HE Oojee OJHOMN
rpyOoOil U OfHOW Herpy0oil omuOKH, HEe OoJjiee TpeX HErpyObIX OMMOOK, OJHOW HErpyOoil OmMOKHA U JBYX
HEJI0YETOB.

«Hey/10BJIeTBOPUTEJIHLHO/HE 3a4YTE€HO» — CTaBUTCS 3a pabOTy, €CIM YHCIO OIMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIETBOPUTEIHHOY WU MPABUIHHO BHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowr owuboxk:

- epybvle owubKU: He3HaHUue OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OwWUOKU, NOKA3bIBAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOUYHOCMU DOPMYIUPOBOK, ONpeoeleHUll, HePAYUOHATbHbIIL 6b100p X00a
peuieHus.

- Heooyemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUsA; OMOeNbHble NOSPEUHOCU 8
Gdopmynuposxe 6v160008,; HeOPeI’CHOE BLINOTHEHUE 3A0AHUSL.

Kpurepun (popMupoBaHusi OLleHOK IO 324eTy

«3auTeHo»» - OOydaromuiics JEMOHCTPUPYET 3HAHHE OCHOBHBIX PA3leNIOB MPOrPaMMbI HM3y4aeMOTo
Kypca: ero 0a30BbIX MOHATHH U (yHIAMEHTAIBHBIX MPOoOJeM; MpUoOpesl HEOOXOIUMbIE YMEHHUS M HaBBIKH,
OCBOMJI BOTIPOCHI MIPAKTUYECKOTO MPUMEHEHHUS TOJTYUYSHHBIX 3HAHHM, HE TOMYCTUI (PaKTUYECKUX OLIHMOOK MpU
OTBETE, JIOCTaTOYHO IIOCIEAOBATEIbHO M JIOTHYHO H3JIaraeT TEOPETUYECKHH MaTepuall, JOIMyCKas JIHIIb
HE3HAYUTCIIbHBIC HAPYIICHUA ITOCIICA0BATCIIBHOCTHU U3JIOKCHHUA U HCKOTOPBIC HETOYHOCTH.

«He 3a4TeHO0»» - BBICTABISIETCS B TOM CIIy4ae, KOr/ia 0OyJaronIuiics IEMOHCTPUPYET (hparMeHTapHbIC
3HAHMUSI OCHOBHBIX Pa3/eNIOB MPOTPaMMBbl M3y4aeMOro Kypca: ero 0a3oBBIX MOHATUH M (PyHIaMEHTaJIbHBIX
npobieM. Y 53K3aMeHyemoro cia0o BBIpakeHa CIOCOOHOCTh K CaMOCTOSATENBHOMY aHAIUTHYECKOMY
MBIIIJICHUIO, UMCIOTCA 3aTPyAHCHHA B HM3JIOKCHUU MaTCpualia, OTCYTCTBYIOT HCO6XOIII/IMBIC YMCHUA U
HaBBIKH, JIOMYIICHBI I'pyOble OIMMOKM M HE3HAHWE TEPMHUHOJIOTWH, OTKa3 OTBEYATh Ha JIOTIOJHUTEIHHBIC
BOIIPOCHI, 3HAHHUEC KOTOPBIX HGO6XO,Z[I/IMO AJId TIOJTy4YCHUA MOJIOKUTENbHOMI OLCHKMU.

Kpurtepuu popMupoBaHus OLEHOK MO IK3aMeHY

«OtamyHo» (5 OamnoB) — oOyyaromuiAcss IEMOHCTPHPYET 3HAaHUE BCEX pas3lesioB H3y4aeMoi
IUCLUUIUIMHBL:  cofepKaHhe O0a30BBIX MOHATHH U (yHIAMEHTAIbHBIX NpoOJIeM; YyMEHHe H3JaraTh
MPOTPaMMHBI MaTepual C JeMOHCTpaluel KOHKpPETHbIX NpuMepoB. CBOOOAHOE BlaJeHHE MaTepHaIOM
JIOJKHO XapaKTepU30BaThCsl JIOTMYECKOM SICHOCTBIO M YETKMM BHJEHHEM IyTeHd NMPUMEHEHHs IOJIyYEHHBIX
3HAaHUU B IPAKTUUYECKOH AEATEIbHOCTH, YMEHUEM CBS3aTh MaTepUal ¢ PYTMMU OTPACIISIMU 3HAHMSL.



«Xopomo» (4 6amia) — 00yJaroUMiics TEMOHCTPUPYET 3HAHUS BCEX PA3JIENIOB N3y4aeMON JUCHUIUINHBL:
cojepxkaHue 0a30BBIX MOHATHA M (yHIAMEHTAIBHBIX MPOOJIEM; IPHOOPET HEOOXOIMMbIE YMEHUSI U HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHUS TIOTYyUYEHHBIX 3HAHUN, HE TOMYCTUI (DaKTUYECKUX OIIHUOOK TPH
OTBETE, JOCTATOYHO MOCIEAOBATEIbHO W JIOTMYHO H3JIaraeT TEOpPETHUECKU Marepual, OMycKas JHUIIb
HE3HAYUTENbHBIC HAPYIIECHUS TOCIEIOBATEIILHOCTH H3JIOKECHHUS M HEKOTOPBIE HETOYHOCTH. TakuM oOpa3zom
JaHHAsI OLIEHKAa BHICTABIISIETCS 32 MIPABWIIBHBIM, HO HEJJOCTATOYHO TOJIHBII OTBET.

«YoBJIeTBOpUTEIBHO» (3 0amra) — oOydwarommiics JEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3/elioB
MPOrpaMMbl M3y4aeMOro Kypca: ero 0a30BbIX MOHATUH M (QyHIAMEHTANbHBIX MpobieMm. OpHako 3HaHUE
OCHOBHBIX MPOOJIEM Kypca HE TOJIKPEIUISIOTCS KOHKPETHBIMH MPAKTHYECKUMHU MPUMEpPaMHU, HE TOIHOCTHIO
packpbiTa CYIIHOCTH BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH M HE BCErjaa IOCIeOBATENeH, IOIMYIICHbI
OIIMOKU ¥ HETOYHOCTH.

«HeynoBaerBopureibno» (0 OatoB) — BBICTABISETCS B TOM cCllydae, Korja OOyYarOIIHiAcs
JEMOHCTpHUPYET (parMeHTapHbIC 3HAHUS OCHOBHBIX Pa3/eiOB MPOTPaMMBbI U3y4aeMOTo Kypca: ero 0a30BbIX
MOHATUH W (PyHIAMEHTaIbHBIX MpoOJieM. Y dK3aMEeHyeMoro cjabo BbIpakeHa CIOCOOHOCTh K
CaMOCTOSITEILHOMY ~aHAJIIMTUYECKOMY MBIIUICHUIO, HMMEIOTCS 3aTpyJHEHUS B H3JIOKCHUU MaTepuana,
OTCYTCTBYIOT HEOOXOJUMbIE YMEHUS U HABBIKH, TOMYLICHbI IpyOble OMMOKH U HE3HAHUE TEPMUHOJIOTUH, OTKa3
OTBEUYaTh Ha JOMOJHUTEIHHBIC BOIPOCHI, 3HAHHE KOTOPHIX HEOOXOMUMO ISl TONYYCHHS TOJIOXKHUTEIHHOM
OLICHKH.






