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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: | b1.0.12

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/
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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
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[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

Pa3nen 8. KoHTaKkTHBIE Yachl HA aTTECTALMIO

8.1

KonTponsHas pabora /KA/

0,4

8.2

Dx3amen /KD/

2,3

Paznen 9. InddepennuaibHoe ncuucaeHue PyHKIMIA 0HOI epeMeHH oI
(@OII).

9.1

Onpenenenre NpoU3BOJHOM, OCHOBHBIE MpaBuia JudQepeHInpoBaHusl.
IIpousBoaHas cioxHoW U 00paTHO# GyHKIMH. [Tpor3BoIHAS MapaMeTPUIECKON
n HesiBHOW QyHKIH. JTuddepenunan. [TpnbarkeHHbIe BEIYUCICHUS TIPH
nomoun auddepennunana. ['eomeTpudeckuii 1 GU3NIECKUI CMBICIT
TIPOW3BO/IHON. YpaBHEHUs KacaTesIbHOW W Hopmaiu. CBolcTBa
muddepennupyembrx Gynkmii. Teopemsr Pomus, Jlarpamxa, Komm. [Ipasmto
Jlonwrans asist BEIYUCIIEHUS npenenos. /JIex/

Jexus Oecena

9.2

Brrancnenne npousBonssix 1 qudpepernuanos @OIL. Beraucnenue
TIPOM3BO/IHBIX CIIOJKHBIX, HESIBHBIX M ITapaMeTpH4eckuX GpyHKuui. Beraucnenue
MIPON3BOIHBIX BEICIINX TOPsIKOB. HaxoXkIeHHe IpeesioB ¢ UCIIONb30BaHIEM
npasuia Jlommrans. /Tlp/

9.3

Dopmyna Teitnopa. MccnenoBanne (GyHKINH € TIOMOIIBIO TPOU3BOJHBIX.
HHTepBanbl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBabl BBIMTYKIOCTU U
BOTHYTOCTH, TOUYKH reperuda, acumntoTsl. [locTpoenne rpaduka QyHkium.
Hawnbonsiee n HanMeHbIIee 3HAYCHIS (YHKIIUH Ha OTpe3Ke. ANPOKCHMAITHS
OMBITHBIX JJAHHBIX METOIOM HaUMEHBIINX KBaaApaToB. /JIex/

JIeKIus O0ecena

9.4

HccnenoBanue QyHKINH ¢ MOMOIIBIO TPOU3BOAHBIX. HaxoxeHune Touek
IKCTpEMyMa U Touek nepernda. HaxoxxneHue acuMnTor rpaduka GyHKIHH.
ITonmHoe uccnemoBanne GyHKIU 1 noctpoeHue rpaduxos. /IIp/

Paznen 10. InddepenuuanbHoe ucyucjieHne PyHKIUI HECKOJbKUX
nepemeHHsbix (PHII).

10.1

OcHOBHBIE NOHATHUS: 00JIACTh ONpeAeTeH s, TNHUU YPOBHS, Ipee,
HENPepBIBHOCTB. YacTHBIE MPOU3BOIHEIE, HOMHBIN U depeHnna,
TEOMETPHYECKHI CMBICI YaCTHBIX TPOM3BOIHBIX M TTONHOTO Muddepernnana,
KacaTellbHas IUIOCKOCTh U HOpMaJjb K oBepxHoctu. [Iponssoanas no
HaInpaBJeHUIo, TpagueHT. [Ipon3BoaHas CI0KHOM (GYHKIUY, HTHBAPHAHTHOCTD
¢dopms tepBoro quddepennnana. YactHeie TPOU3BOAHBIE U TP EpEeHITHATEI
BhICIINX TTopsikoB. @opmymna Tenopa. [IpuOmmkeHHBIC BEIYUCICHUS.
HeoOxomuMele 1 JOCTATOYHBIE YCIOBUS SKCTpeMyMa (DYHKIIUE MHOTHX
TIepEeMEHHBIX. YCIIOBHBIN 9KcTpeMyM. Haubonbiee n HanMeHblIIee 3HaUCHHE
(yHKIUH B 3aMKHYTOH obOnacTh. /JIex/

Jexus Oecena

10.2

Haxoxnenue 9acTHBIX mpon3BoaHbIX U quddepennnanos @HIIL. [Iponssognas
o HanpasieHuto. I'paanent. 3agaun Ha HauOOIbIIEEe U HAMEHbIIIEe
snayenue. /Ip/

Paznen 11. Unrerpansnoe ucunciaenne OOIL.

ITepBooOpasnas. HeonpeneneHHbIi HHTETpa, ero cBoicTea. Tabmuma
OCHOBHBIX (hopMyI HHTerpupoBanus. [IpaBiia HHTETpUPOBaHHUS.
WaterpupoBanue B KoHeYHOM Buje. /JIex/

JIeKIus O6ecena

11.2

Hemnocpencreennoe unrerpuposanue. /I1p/

11.3

3ameHa mepeMeHHOI B HEONpeAeTIeHHOM HHTeTpajie ( METO] TOJICTAHOBKN ).
WurterpupoBanue 1o yactsm /JIex/

11.4

Bbruncnenue HeOnpeaeIeHHOro HHTErpaia METOIaMH MOJICTAHOBKH H 110
qactsm. /TIp/

pabora B
MaJTbIX TPYIIIax




11.5 Pa3noxenue 1poOHON panMoHATBHON (PYHKIIMM HA IPOCTEHIIHE. 2
HHTerpupoBanue MPOCTEHIINX PAIIMOHANBHBIX Tpobeit. /JIex/

11.6 Pasnoxenne 1poOHON palMOHATBLHON (YHKIIMK Ha MPOCTEHIINE. 2
WHTerpupoBanue NpoCTEHIINX panioHaIbHBIX Apobeit. /IIp/

11.7 WHTerpupoBanye IpON3BOIFHON parMoHAIBHON 1podu. HTerpupoBanne 2
HEKOTOPBIX UPPALMOHANIBHBIX BhIpaskeHHi. /JIek/

11.8 HuTerpupoBanre Npou3BOIbHON palMoHanbHOM qpodu. MHTerpupoBanue 2 pabora B
HEKOTOPBIX HPPALMOHATBHBIX BbIpaxenuit. /I1p/ MaJlbIX TpyHmnax

11.9 VHTerpupoBanue BEIpakeHHH, COAEPIKAIINX TPUTOHOMETpHYISCKHEe (GyHKINH. 2
O0630p mpueMoB HHTETpupoBaHus. /JIek/

11.10 | HTerpupoBaHue BRIpaKEHHUH, COAESPKAMNUX TPUTOHOMETPHUISCKHE (PyHKIUN. 2
O030p mpuemoB unTerpupoBanus. /IIp/

11.11 OrnpeienieHHbII HHTErpal, FeOMETPUYECKUI U (PU3MUECKUN CMBICT, CBOMCTBA. 2
Teopema o cpenHeM 3HaYeHNH. 3aMeHa MIEPEeMEHHONW 1 MHTETPUPOBaHHE 110
9acTsIM B ONpeIeTIeHHOM HHTerpae. /JIex/

11.12 | Berumcnenue onpenencHHbIX HHTErpanos. /Ilp/ 2 pabota B

MaJIbIX Ipynmax
11.13 Teopema o0 MPOU3BOIHOM HHTETPAJIA C TIEPEMEHHBIM BEPXHUM TIpeesioM. 3aMeHa 2
TIepeMEHHON ¥ MHTETPUPOBAHKE 110 YaCTSIM B OIIPEACICHHOM HHTETpae.
[TpubnmxeHHOE BRIYUCIICHNE ONpeAeIeHHOro nuTerpana /JIex/
11.14 [IpubnuxeHHOe BEIYMCIEHHUE opeaeneHHoro uarerpana /IIp/ 2 pabora B
MaJbIX TPyHIax

11.15 |T'eomeTpuueckue NpUIOKEHUS OMpPEAEIEHHOTO HHTerpana. Berancnenne 2
IIIOIIAIeH THIOCKUX (GUTYp U 00BEMOB TN BPAICHUSI.

Beruncienne AMUH IYT TIOCKUX KPUBBIX U IIOMIAJIEH TIOBEPXHOCTH TET
BpamieHus. Hexotopsie pusnueckue npuiaoKeHus opeaeneHHOro HHTerpana.
/JTex/

11.16  |I'eomeTpuueckue NPUIOKEHUS ONPEEICHHOrO HHTErpana. Beruucienue 4 pabota B
IIomae miockux (Guryp 1 00beMOB TeJ BPAIICHHUS. MaJIBIX TPYIIax
Berruncienne AMUH IYT TIOCKUX KPUBBIX U IIOLIAJEH ITOBEPXHOCTH TE
BpaieHus. Hexoropsle ¢pusndeckre NpUIOKEHHs ONPEAEICHHOTO HHTETpaa.

Mp/

11.17 HecobctBennsie naterpansl. [Ipusnaku cxogumoctu. /JIex/ 2 JIeKIus Oecena

11.18 Brrunciienne HecoOCTBEHHBIX HHTErpaioB. /IIp/ 2

11.19 Kpatnbie unterpansl. OnpeaeneHue U BEIYUCICHUE IBOMHBIX U TPOHHBIX 4
MHTETPAJIOB B AEKapTOBBIX KOOPAWHATAX. 3aMEHA IIEPEMEHHBIX B KPATHBIX
HHTerpanax. Beraucnenne JBOIHBIX HHTErPajoB B MOISIPHBIX
KoopruHaTax. /JIex/

11.20 | Kpatusle uarerpainsl. OnpeneneHue U BBIYUCICHUE JBOMHBIX U TPOHHBIX 4 pabota B
HMHTETPaJIoB B IEKapTOBBIX KOOpAWHATAX. 3aMEHA IIEPEMEHHBIX B KPAaTHBIX MaJIBIX TPyIIax
HHTerpanax. Beraucienne JBOIHBIX HHTETPajIoB B MOISIPHBIX
koopaunatax. /Ilp/

11.21 T'eomeTpudeckre u GU3NICCKUE MIPUIOKESHHUS KPATHBIX HHTETpaioB. /JIek/ 2 JIeKius oecena

11.22 I'eomerpudeckue u pU3HIECKUE TPUIIOKEHHUS KPATHBIX HHTETPAJIOB. 2
Pemenne 3anau npoeccHoHaNBHOM HANPaBIEHHOCTH.

Mp/

Paznen 12. CamocrosiTesqbHas padoTa
12.1 JuddepennuansHas reoMeTpHs KPUBBIX. DIEMEHTHI Tornonoruu. [Inockas 14

KpHBasi: KpUBU3HA; PAZUyC, KPYT U LIEHTP KPUBU3HBL. YPaBHEHUS KPUBOH B

MIpOCTpaHCTBE. BekTop-(QyHKINS CKaIIPHOTO apryMeHTa, ee

nuddepernnpoBanne. YpaBHEHHS KacaTeIbHON U HOPMAIBHOIH TUIOCKOCTH K

npocTpaHcTBeHHOM kpuBoi. Kpususna. [lonsarue nosepxnoctu. KacatenbHas

IUIOCKOCTh ¥ HOPMaJIb K oBepxHocTH. /Cp/
12.2 ITonroroBka x siekiusim /Cp/ 16
12.3 IMoxroroBka k mpakTudeckuM 3aHsTusM /Cp/ 32
12.4 BrIinonHeHre KOHTPOIbHOM paboTh "IuddepeHimansHoe 1 HHTErpaibHOE 8,6

nucuucienue" /Cp/

Pa3pen 13. KoHTakTHBIE Yachl HA ATTECTAIMIO




13.1

3auer /KD/

0,15

13.2

KontponbeHnas padora /KA/

0,4

Paznen 14. O0bikHOBeHHbIe 1 PepeHnnanbabie ypasHenus (1Y).

14.1

Hudbdepenuunanbaeie ypapHeHus. OOLIME MOHATHS U OIPEICIICHNs. YPaBHCHHS
niepBoro nopsiaka. YactHoe u obriee pemienue. 3anada Komu. YpaBHeHHSs ¢
Ppa3eNAIOINMHACS NTepeMeHHbIMHA. /JIex/

Jexmus Oecena

14.2

Pemenne nqupepeHInanbHBIX ypaBHEHUH epBoro mopsiaka. /IIp/

143

OIHOpO/IHbIE U TMHEWHbBIE YPaBHEHHsI IEPBOrO MOPsi/AKa. YpaBHeHus: bepHysuy.
J1.Y. B monubIX auddepennmanax. /Jex/

Jekuus o6ecena

14.4

Pemenne nuddpepeHnanbHEIX ypaBHEHUH TiepBoro mopsiaka. /IIp/

14.5

YpaBHeHHE BBICIINX MOPsAKOB. 3agaya Komu. YpaBHeHHs, A0OMycKalomye
MOHMKeHUs nopsaka. OQHOPOAHbIE TMHENHBIE ypaBHEHHS N-TO TOPSAKA.
O6mmue cBoiicTa pemennid. Onpenenurens Bponckoro. @ynnaMenTansHas
cucreMa pemenuil. CTpykrypa obmero pemenus. /JIex/

14.6

Mertoasl noHMKeHH Topsiaka quddepeHnnansHbIx ypapaeHuit. /IIp/

pabota B
MaJbIX Tpynmax

14.7

OnHOpOJHBIC TMHEIHEIC YpaBHEHHS BRICIIHIX MOPSAKoB. /I1p/

14.8

OnHOpOIHBIC TNHEHHbIE YPaBHEHHS C TOCTOSHHBIMU KO3()(DUIIMCHTaMH.
Xapakrepuctaueckoe ypaBHeHue. Haxoxnenue obuero peuenust. /Jlex/

JIeKIus O6ecena

14.9

PemieHne nuHEWHBIX HE OAHOPOIHBIX YpaBHEHUIT BToporo nopsiaka. /IIp/

14.10

Heonuoponasre mureitabie Y ¢ mocTossHEBIME Kodddurmentamu. Metox
BapUalUy IPOU3BOIBHBIX IOCTOSHHBIX. METO HeOnpe eI HHBIX

ko3 uuenToB 1 Y co crenuaibHoi mpaBoil 4acThio. CHCTEMBI

I depeHINANEHBIX ypaBHEHNH. MeTobl HCKITFOUSHHH W XapaKTePHCTHIECKOTO
ypaBHeHusL. /JIex/

JIeKIHs Oecena

14.11

Heonuopomnusie nmuneitasie 1Y ¢ noctossHEBIME Kodddurmentamu. Merox
BapHUAalldH [TPOU3BOJIBHBIX IOCTOSHHBIX. METOI HEOIPEeICICHHBIX
koddumentos s JIY co cnienmanbHO# npaBoid yacteio. /TIp/

pabota B
MaJIBIX IPYIIax

14.12

Cuctemsl quddepeHInaTEHBIX YpaBHEHUH. MeTOIbI HCKITFOUSHUH U
xapakTepucTuiaeckoro ypaBHenus. /IIp/

Pazpnea 15. YUncaoBblie 1 GyHKIHUOHAIBHbIC PSI/ABL.

15.1

Yucnossle psibl C HONOXKUTENBHBIME 4ieHaMH. HeoOXonuMblii TpHU3HaK.
JlocTaTo4HbIe IPH3HAKH CXOJUMOCTH, (cpaBHeHHs, [lamambepa, Ko,
HHTETpajbHbIN)3HaKonepeMeHHbIe psabl. [Ipm3nak Jleitonuma. Orenka octaTka
3HaKouepeaAyomerocs psaa. AOCOIIOTHAS U YCIOBHAsL CXOIUMOCTS /JIek/

15.2

YucnoBbie Sl C MONOKUTEIbHBIMY WwieHaMu. HeoO0XoquMblii pHU3HaK.
JHocTaTouHble MPU3HAKH CXOIUMOCTH, (cpaBHeHusl, Janambepa, Komin,
uHTETpaIbHbIH) /TIp/

pabora B
MaJIBIX TPYIIIax

15.3

3HakonepemenHblie psiabl. [TpusHak JleiiOnuma. Onenka ocraTka
3HaKouepeayumerocs psaa. AOCOIIOTHAs U yCIOBHas cXoquMocTs /I1p/

15.4

OneMeHTH! (pyHKIMOHANBHOTO aHanu3a. OyHKIMOHaIbHBIE psiAbl. CXOAUMOCTS.
PaBHOMepHas cxoxuMocTh. CBOICTBA paBHOMEPHO cXoasmuxcs psanos. [IpuzHak
Betiepmtpacca. Ctenennsie psasl. Teopema AGenst, 007IaCTh CXOAUMOCTH.
Pamunyc cxonumoctu. IToHsATHE 0 6ECKOHEUHOMEPHBIX METPUIECKIX
npoctpancTBax. Paasl Telnopa u Maxknopena. Pa3noxkeHre OCHOBHBIX
9JIEMEHTAPHBIX (PYHKIWH U IPIMEHEHHE X B IPHOIMKEHHBIX BEIYHCICHIIX
(3HageHUs (QYHKIUI, TIPeeITsl, ONpeAeIeHHbIe HHTETPANBL, TU((epeHIraIbHbIe
ypaBHeHust). /Jlex/

Jexmus Oecena

15.5

DneMeHTH! QYHKIHOHATBHOrO aHanu3a. OyHKIHOHANBHEIC Psifbl. CXOOUMOCTS.
PaBHOMepHaS[ CXOOAUMOCTbD. CBoiicTBa PABHOMCPHO CXOAAIIUXCS PSI0B. HpI/I3HaK
Betiepmrrpacca. /IIp/

pabora B
MaJTbIX TPYIIIax

15.6

Crenennslie psaapl. Teopema AGens, 001acTh CXOAUMOCTH. Pamuyc cXonumMocTu.

IMonsiTHE 0 OECKOHEYHOMEPHBIX METPUYECKUX MpocTpaHcTBax. Panbl Teiinopa u
MakiopeHa. Pa3nokeHre OCHOBHBIX 3JI€MEHTapHBIX (QYHKIMH 1 IPUMEHEHHE UX
B IPHONIDKEHHBIX BEIYUCIICHUAX (3HAYCHUS (DYHKIUH, IPEeIIbl, OMpe/IeICHHbIC
uHTerpaibl, uddepeHunansusie ypasaenus). /Ip/

pabota B
MaJIbIX TPyMax




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/ 0,15

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 2,3

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




[Tpunoxenue
K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI MIPOMEKYTOUYHOM ATTECTALIUA
MO JUCHUIIJIMHE (MOJYJIIO)

Maremaruka

(HaumeHnosanUe OUCYUNTUHBL(MOOYVIS)

23.05.06 CTpOoHUTENBCTBO JKEIE3HBIX TOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEIEH

(k00 u HaumeHoBaHuUe)

MocThl

(Haumernogamue)



Coneprxanue

IlosacHuTennLHAaA 3amucka.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM UHbIE MaTepuaibl JUIsl OLEHKHU 3HAHUM, YMEHUMN, HAaBBIKOB U (HJIHN)
OTIbITA JICATEIBHOCTH, XapaKTEPU3YIOLINX YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA.

Metoauuecke MaTepualbl, ONPEAEISIONIUE MPOLETyPy U KPUTEPUU OLICHUBAHUS CHOPMHUPOBAHHOCTH
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIUH.



1. IlosgscHuTEAbLHAA 3aMUCKA

L[eﬂb HpOMeXCYTOqHOﬁ aTrTeCTallud — OLCHHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCIBHBIX PC3YyJIbTATOB
oOyueHHs] 10 JUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMbBIX pe3yJIbTATOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOYHOUM aTTeCTallMU: 3a4eT (Mo O4HOH - 2, 3 cemecTpsl); dk3ameH (o ouHoit — 1,4
ceMecTp) .

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHHUSI TUCIIUTUIUHBI

B cootBercTBHE ¢ PI'OC 3++

Kox 1 HauMeHOBaHNE KOMITETCHIINN Kon uHAMKATOPA TOCTHIKSHUS
KOMITETEHIINH
OIIK-1: CriocobeH peliaTh HHXECHEPHBIC 3a]a4i B MPOGECCHOHATBHOMN NeATSIbHOCTH C OIIK-1.1
HCTIOJIb30BaHUEM METOJIOB SCTECTBCHHBIX HAYK, MATEMAaTUYECKOTO aHAIN3a U
MOJICIMPOBAHHUS

Pe?;yJII)TaTI)I O6yq€HH$I MO0 IUCHUIITIMHE, COOTHECCHHLIC C INIAaHUPYCMbIMHA
pe3yiibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IIporpaMmbl

B cootBercTBHE ¢ PI'OC 3++

Kox v HanMeHOBaHUE HHANKATOpA Pe3ynbraThl 00y4eHus IO TUCIUITIIHE O1cHOYHBIC MaTePHAJIbI
JOCTIDKEHHSI KOMICTCHITHH (cemectp )

OIIK-1.1: ITpumenser Meroxsl Beicmieii | OOyJaromuiics 3HaeT: 3agaHus

MaTeMaTHKd A pEIIeHHs  3a7ad | - OCHOBHBIC MOHATHS M MeTOIbl Maremarmuyeckoro | 1 cemectp (Nel-- Nel0)

npodecCHOHANBLHOM JeITeIbHOCTH aHaM3a, AHAINTHYECKOW reoMeTpud U JuHe#Ho# | 2 cemectp (Nell- Ne20)
anreopel, auddepeHIanTbHoro U uHTerpansHoro | 3 cemectp (Ne 21-Ne30)
HCYHCIICHUS, 4 cemectp (Ne 31-No43)
- OCHOBBI TEOPUHM BEPOSITHOCTEW, MaTeMaTH4ECKOM
CTaTUCTHKHU.
OO0yuaronuiicst ymeer: 3amganus
-HCIOJIH30BATh OCHOBHBIE 3akoHbl | 1 cemecTp(Ned4-- Nod6)
€CTECTBEHHOHAYUYHBIX JTUCIUAIIINH B | 2 cemectp (Ned7- No51)
poQeCCHOHANBHON NesITeIbHOCTH; 3 cemectp (Ne 52-No56)
-TIPUMCEHATh MaTeMaTHYeCKue MeTOIbI s pemerus | 4 cemectp (Ne 57-Ne60)
MPAaKTHIECKHX 3a]1ad.
OO0y4aronuiics BIaaeer: 3agaHus
-METOJaMHU MaTEMaTUYECKOTO ONHUCAHMS 1 cemectp(Ne61-- Ne63)
(hr3rUecKux SIBJICHUIA U TPOIECCOB, 2 cemectp (Ne64- Ne66)
-anmapaToM MaTeMaTHYeCKOro aHaINu3a, TEOPUHU 3 cemectp (Ne 67-No70)
BEPOSITHOCTEN U MAaTEeMAaTHUECKON CTaTUCTUKHY. 4 cemectp (Ne 71-No76)

[TpomesxyTouHas arrectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 cieayrommx Gopm:
1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUYECKUX 3a]IaHUI;
2) Bemonnenue 3ananui B JUOC [Ipusl VIIC.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleAyromux Gopm:
1) cobecenoBanue;
2) seinonHenue 3aganuii B OM1OC [Ipusl YIIC.



2. TunoBbie! KOHTPOJILHbBIE 32JAHUS I HHbIE MATEPUAJIBI ISl OLEHKH 3HAHUIA, yMeHHH,
HABBIKOB M (MJIM) ONBITA EATEIbHOCTH, XaPaKTePHU3YIOIIHNX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETeHIIHIT

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNS) [IJIS OLIeHKH 3HAHMEBOr0 00pPa30BaTeJIbHOI0
pe3yJibTarTa

ITpoBepsiemslii 06pazoBaTenbHbIi pe3ynbraT (PI'OC 3++):

Kon n HanmeHoBaHue OO0pazoBaresIbHBIH pe3ysbTaT
UHUKATOpa JOCTHKEHHS
KOMIETEHINH
OIIK-1.1: IIpumenser wmertoasl | OOy4arouuiicsa 3HaeT:
BBICIIIEH MaTeMaTUKU JUId | - OCHOBHBIC MOHATUSA M METOJbl MAaTEMaTUYECKOT0 aHAIN3a, AHATUTUYECKOM TeOMEeTpUU U
peleHus 3aj1a4 | JMHEHHOW anreOpbl, A depeHInaIbHOrO U HHTETPaJbHOTO UCYHCIICHHS,
podeCCHOHAIBLHOM NESITENFHOCTH | - OCHOBBI TEOPHH BEPOSITHOCTEH, MATEMaTHIECKOH CTATHCTHKH.

1 cemecTp:
1. EaunuynOIM MaTpuliel Ha3bIBACTCS:
A) nuaroHanbHas MaTpHIA, C SAMHHUIIAMH Ha TJIaBHOM JTUaroHajIu,
B) kBamparHas Marpuiia ¢ €IMHHUIIAMHI HA TJIABHOW JHAroHalu;
C) xBaapaTHas MaTpuIla, SIEMECHTAMHU KOTOPOM SABJISIOTCS €IMHUIBI?

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

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

A) cucrema UMeeT eJMHCTBEHHOE PEIICHUE;
B) cymiectBoBaHue Takoil CHCTEMbI HEBO3MOXKHO;
C) cucrema He UMEET PEIICHHIA.

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

4. Onpenenurteb BBIYUCISCTCS:

A) 1715t 110001 MaTpPHUIIBL;

B) TonbKoO I € TMHUYHOM MaTpPHIIbI;

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

5. TpancrnoHupoBaHHas KBaJipaTHasi MaTpHIla UMEET OINPEIeIIUTENb:

A) paBHBIIi OITPEICTUTENIO UCXOIHON MaTPHIIBL;

B) pasusiii 0;

C) paBHbIii 1;

D) paBHBIii ONIPEIETUTENIO UCXOIHON MaTPHIIBL, B3ITOMY C OOpPaTHBIM 3HAKOM.

6. OOparHas MaTpuIla CylIeCTBYET JIJIs:
A) n1000ii MaTpHIIBL;

B) nro0oii KBapaTHON MATPHIIBI;

C) HyJIeBOW MaTpPHIIBL;

! TIpuBouarcsa TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEJACTBA, NPEIHA3HAYEHHbIE I NPOBEAEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMd C YY€TOM pa3BUTHS HAayKd, oOpa3oBaHUS, KYJbTYpbl, SKOHOMHKH, TEXHUKH, TEXHOJIOTUH W
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COAEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKageapoil u mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



D) mro6oii KBaapaTHON HEBBIPOKICHHON MaTPHIIBI.

7. Ilpm yMHOXEHHMH MAaTpPHUIIBI HA OOPATHYIO K HEH MOJTydaeMm:
A) HyJIEBYIO MaTpHILY;

B) marpumy-cronberr;

C) marpuiy-cTpoky;

D) enuHUYHYIO MaTpHILY;

8. Cucrema IMHEHHBIX YpaBHEHHUI UMEET pelIeHHe TOTa U TOJIbKO TOTJa, KOr/a:
A) paHT MaTpHIIbI CUCTEMbI OOJIbIIE PAHTA PACIIUPEHHON MATPHIIBI CHCTEMBI,

B) paHr MaTpuIlbl CHCTEMbI MEHbIIIC PaHTa PACIIUPEHHON MATPHIIBLI CHCTEMBI Ha 1;
C) paHr MaTpuibl CHCTEMbI MEHBIIIE PaHTa PACIIMPEHHOW MaTPHUIbI CUCTEMBI;

D) paHr MaTpHIlbl CHCTEMbI PABCH PaHTy PACIINPEHHON MATPHUIIBI CHCTEMBI.

9. Cucrema JTMHEIHBIX ypaBHEHUIT Ha3bIBACTCSl OJTHOPOJIHOM, €CIH e MpaBasi YacTh:
paBHa HYJIEBOMY BEKTOPY

A) paBHa HyJICBOMY BEKTODY;

B) mpaBast 4acTh COCTOMT TOJIBKO U3 JBOCK;

C) mpaBasi 4acTh COCTOUT TOJBKO U3 OTPHLATEIBHBIX YHCEIT;

D) oTnuuHa OT HyJIEBOrO BEKTOPA.

10. Merox Kpamepa npumeHUM Ji71s1 peLIEHUs] CUCTEMbI TMHEWHBIX YPaBHEHUM, €CIIN:
A) MarpwuIia CHCTEMBI JTH00as;

B) maTpuiia cucTeMbl COCTOUT TOJBKO U3 CMHUII,

C) maTpmia cuCTeMBI JIt00ast KBapaTHasi;

D) matpwuiia ciucteMbl KBaJpaTHAasi K HEBBIPOKIACHHAS.

2 cemecTp:

11. Ecnu ¢pyukuus f(X) nenpepsisua Ha [a;b],iudbdepennupyema Ha (a;b) u y(a) = y(b),to Ha (a;b)moxHO
HaiTH XOTs OBl OJTHY TOUKY, B KOTOPOH :
A) QyHK1IUS HE onpeieneHa;
B) mpouzBoaHas pyHKIUHU HE CYILIECTBYET;
C) Hemnb3s MPOBECTH KacaTeNbHYIO K rpaduky GyHKINY;
D) npousBogHas ¢pyHKIMH 0OpaIiaercs B HOJb.

12. HaiiTi mHTepBaIsl MOHOTOHHOCTH (DYHKIMH y = X2-2X

A) Ha (_ 0,1 ] -yObIBaeT Ha (1 ; oo)_ BO3pacTaeT
B) Ha\™ 0,0 -yObIBaeT Ha [0"00 - BO3pacTaeT

C) na (_ ;1 ] - BO3pacTaer Ha (1 3 OO)- yOBIBacT
D) Ha (_ 0] . BO3pacTacT Ha (0" OO)- yOBIBaET

13. I'padmk kakoi GpyHKIIMK HA BCEM OTpe3Ke [a,b] OTHOBPEMEHHO YIOBJIETBOPSIET TpeM yCiIoBusaM: y>0; y'<
0; y">07?




IIL. w.
[ [

e B

el a b o
BapuaHTsl 0TBETOB:
A) Bce rpadpuku B) Tosbko I C) Tonbko 111
D) Tonbko 1T u I1I. E) Tonbko I u 111

14. IIpor3BOHOM BTOPOTO MOPSIKA HA3bIBACTCS:

A) KBagpaT NpOU3BOIHON MEPBOTO MOPSJIKA;

B) npousBoaHas 0T MpOM3BOHOIM MEPBOTO MOPSIKA;

C) xopeHb KBaJ[paTHBIN OT MPOU3BOJHOM MIEPBOTO MOPSIKA;
D) nepBooOpasHasi mpon3BOIHOM TIEPBOTO MOPSIIKA

15. YacTHol mpon3BOIHON (PYHKIIMN HECKOJIBKUX MIEPEMEHHBIX HA3bIBACTCA:

A) Ipou3BOJHAS OT YaCTHOTO apryMeHTa (DyHKIIUH;

B) npousBoaHas oT npousBeeHUs apryMeHTOB (QyHKIINY;

C) nmpou3BoaHAs OT YaCTHOTO apryMEHTOB (DYHKIINY;

D) nmpousBoaHast OT PyHKIIMHU IIPH yCIOBUH, YTO BCE apIyMEHTBI KPOME OJJTHOTO OCTAIOTCS

16. ®ynknus F(x) Ha3zpiBaeTcs mepBooOpa3HOM JUIsl HeMpepbIBHOHN GyHKIMHU y = f(X) , eciu:
A) F()=f()+C; B)F(x)=1(x); C)F(x) = f'(x); D)F'(x)= f'(x).
17. HeonpenieineHHbIM UHTETpasioM QyHKIMH y = f(X) Ha3bIBaeTCs:
A) nepBooOpa3zHas ¢pyHkuuu y = f(x);
B) kBagpat nepBoobOpazHoii pyHkuuu y = f(x);
C) cymma Bcex nepBooOpa3HbIX ¢pyHKIuU y = f(X);

D) coBokymnHoCTh Bcex nepBooOpa3HbIX GyHKIUH y = f(X);

18. MeToa HHTErpupOBaHUS 110 YACTSIM NPUMEHUM IIPU UHTETPUPOBAHUHU:
A) cyMMBbI WU pa3HOCTU HECKOJIBKUX QYHKIMI; B)nuneliHol koMOMHaIMK QyHKUINIT;
C) mpousBenenus QyHKITHI; D)mro6oit koMOMHAIIMN THOOBIX (DYHKITHIA.

19. ®opmyna UHTErpUPOBAHHUS 10 YACTSAM UMEET BUJL

A) judv=uv+fvdu; B) judv=uv—Ivdu ;

J'udv = Iudx+fvdx; D)J'udv = J'udx—J'vdx

20. Kakoe u3 (01 (591474:0)11170,€ CBOICTB ONpPCACIICHHOI'O UHTCTpaJia ABJISICTCSA HCBCPHBIM:

A) i(f (x) + g(x))dx = j' f (x)dx + j‘ g(x)dx; B)_TAf (x)dx = A} f (x)dx;




C) ff(x)dx:l; D)if(x)dx:-if(x)dx.

3 cemecTp:

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

1) BBIOTHATH MOJICTaHOBKY Y(X)=Xx*U(X);
2) pa3zieNIuTh EPEMEHHBIE;
3) uckats pemerue B Bune y(x)=U(x)*V(x).

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

1) BBITTOJTHATH TIOJICTAHOBKY y(X)=x*U(X)
2) pa3aenuTh IepeMEHHbIE
3) uckath pemenue B Bujae y(X)=U(x)*V(x).

23. InddepeHnnanbHpIM ypaBHEHUEM LIEPBOTO TOPSIKA SIBJISETCS yPaBHEHHUE:
Dxy +sinx-y=0; 2) x+sinx-y=0;

3) y'+y'sinx+y=1 4) y

"+y'—2=co0sX;
24. TuddepeHiraabHpIM ypaBHEHHEM C pa3IeISIONMMKICS ICPEMEHHBIMHE SBJISCTCS YpaBHEHNE BU/IA:
2.
1) y-cosx=0; 2)Y'=X Y,

2y
) v . 4) y+—==x;
)y vt ) Y+

25. Pemenne onmHOpoaHOTO AU(QEpEeHINaTIBHOIO YPaBHEHHS TEPBOTO MOPSIKa MOXET OBbITh HAWJCHO B
BUJIC:

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

2) Y = U-X, TOe U =U(X) — HeKOTopasi Her3BecTHast (DyHKIIHS;

3)y=u+v, e u=u(x)uV =V(X) — HEKOTOpbIC HEHU3BECTHbIC (QYHKIIHH;
4)y =u+ X, tae U = U(X) — HekoTopasi Heu3BecTHast (DYHKITHUSI.

26. JInHeWHbIM HEOJHOPOAHBIM JU(PepeHIIMaIbHBIM YpaBHEHHEM MEPBOro MOpsAKa SIBISETCS ypaBHEHHUE
BUJIA!

1) y'=f(x) g (y);

2)y' +p(x)y =aq(x)y";

3) y' =1(X; y), rne byukuus f(X; y) — oqHOpOAHAS;
4)y'+ p(x)y = g(x);

27. 3ammcatb CTpYKTypy uactHoro pemenus y* JIHIAY :y"+2y'+y =(18x+8)e™*
1) yx=(AX +B)e™; 2) y*=(AX +B)xe™; 3) y*=(AX +B)x’e ™.

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

1) y=e"(C,+Cyx)+e"; 2) y=C1+Czex+%ex; 3) y=e " (C,+C,x)+2¢".

29. Kakoe u3 IV pemraercs nojcraHoBkoit y' = P,y" = PP'?

1 Y
1 "—_9 72;2 ":_;3 "_ _ )
) w'=2x+(y"); 2) y o )y a2

30. Petunts ypaBHenue )" +5) +6y =¢e":

!

1) y=Ce > +Ce>+e™; 2) y=Ce ™ +C,e™ +%e_"; 3) y=Ce " +C,e* +2e".




4 cemecTp:

31. Ecniu umeetcst N HeCOBMECTHBIX coObITUI Hi, 00pa3yromux NoJHYO TPYIITY, U U3BECTHBI BEPOSITHOCTH
P(Hi), a coObITHE A MOKET HACTYIHUTH IOCIE peanu3anuu ogHoro u3 Hi u u3BectHbl Bepostaoctu P(A/Hi),
T0 P(A) BeIUKCHSICTCS IO hOopMyITie

A) IOJTHOM BEPOSTHOCTH

B) bepnymm

C) Myagpa- Jlannaca

D) baiieca

32. BeposSITHOCTh TIOSIBJICHHUSI COOBITUSL A B HCIIBITAHUH paBHA p. UeMy paBHA JTUCIIEPCHS YHUCTIA TIOSBICHUS
COOBITHS A B OJTHOM HMCIIBITAHUU?

A)1-p

B) p(1-p)

C)p

D) 1/p

33. o kakoii hopMyJie BEIYUCIIACTCS BEPOSTHOCTh COBMECTHOTO TMOSIBJICHHS IBYX HE3aBUCHUMBIX COOBITHIA
A uB?

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

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

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

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

34. OyHkuMen pacnpeneNeHHs Ciy4aiHOW BenwmuuHBl X HaspBaercs ¢yHkmms F(x), 3amaromias
BEPOATHOCTH TOT'O, UTO CIydaiiHas BeJIMUuHa X NIPUMET 3HAUYCHUE:!

A). OospLee x

B). MeHb11€€E M paBHOE X

C). paBHOE X

D). meHbIIee X

35. BeposTHOCTH TOTO, UTO JTOM MOKET CTOpeTh B Te4eHuH rona, paBHa 0,01. 3actpaxoano 600 qoMOB.
Kakoit popmynoii ciaenyer BOCoib30BaThes, YTOOBI HAMTH BEPOSITHOCTH TOT'O, UTO CTOPUT POBHO 6 10MOB?
A) popmynoii bepnymiu

B) unrerpansnoii opmynoit Myaspa- Jlamiaca

C) bopmymoit [Tyaccona

D) nokanbsHO# dopmysoit Jlanmaca
|

n

36. . KomOuHanuu, yucio KOTOphIX onpenensercs no gopmyne C :ﬁ , Ha3bIBAIOTCA:
mi(n —m)!

A) codeTtaHusIMU;

B) pasmemienusamu;

C) nepecraHOBKaMH;

D) pa3menieHusiMu ¢ MOBTOpPEHHUEM

37. IlnotHOCTHIO BeposiTHOCTH f(X) HEMpepbIBHOI CiTydaifHOM BeTMYMHBI X HA3bIBACTCS:
A) npousBojiHasg GyHKIMU pacHpeeNeHHs CITy4aiHOM BETMUHHBI X;

B) nepBooOpa3Hast pyHKIMH pacnpeesieHus CIIy4aiiHON BEIUYUHBI X;

C) npousBojHas ciryyaitHON BETUYUHBI X;

D) nepBooOpa3zHas ciy4aitHON BeTUYuHBI X.

38. K BBIOOPOYHBIM XapaKTEPUCTUKAM PACCESHUS CITyYalHON BETMYNHBI OTHOCHUTCS:
A) BeIOOpOUYHAs MOJIA;

B) BeiOOpouHas MenuaHna;

C) BbIOOpOUHas AuCHepCus;




D) BeiOopouHast cpeaHsis.

39. YucnoBoe 3HaYEHUE CEPEeIUHBI JIOBEPUTEIILHOTO HHTEPBAJIa XapaKTePHU3YeT:
A) TodeuHyI0 OIIEHKY TTapaMeTpa pacipeaeieHus;

B) nnTepBasibHYIO OLIEHKY ITapaMeTpa pacipeesICHUs;

C) Haze)KHOCTh OLICHKH IapamMeTpa pacipeieeHus;

D) TOYHOCTb OLEHKM NapameTpa pacnpeaeneHums.

40. TIpenmnonoxxeHue 0 BUJC WIH NapaMeTpax HEM3BECTHOTO 3aKOHA PACTIPE/ICIICHUST Ha3bIBACTCSI:
A) HyneBO rUIOTE30M;

B) anbTepHaTHBHON TUIIOTE301;

C) ommbKoii mepBoro pona;

D) ommbkoii BTOpOTO poja.

41. K BbIOOPOYHBIM XapaKTEPUCTUKAM IOJIOKEHUS paclpeesieHus CIIy4aiiHON BEIMYUHBI OTHOCUTCS:
A) BBIOOpOYHASI MOJIA;

B) Be1OOpouHBIi KO3 (DUITMEHT aCHMMETPHUH;

C) BeIOOpOUHBIN KO(DPHUITUEHT IKCIIEeCCa;

D) BbIOOpOUHBIH [IEHTPATbHBIE MOMEHT BTOPOTO MOPSIIKA.

42. K BbIOOpOYHBIM XapaKTepUCTUKaM (POPMBI pacripeieTICHHs CIy4YaHOW BETUYUHBI OTHOCUTCS:
A) BBIOOpOYHAs TUCTIEPCHS;

B) BeiOOpouHas MenuaHa;

C) BeIOOpOYHAs CpeHSS;

D) Be16opouHBIN KOA(DPHUITMEHT ACHMMETPHUH.

43. Ilpu mpoBepKe CTaTHCTHUECKHUX rumnoTe3 yciosue P(K > Ky,) = o onpexnersier:
A) IpaBOCTOPOHHIOK KPUTHUECKYIO 00J1acTh;

B) n1eBOCTOPOHHIOI KPUTHIECKYIO 00JIACTh;

C) 1ByCTOPOHHIOIO KPUTHUYECKYIO 00J1aCTh;

D) ypoBeHnb 3HaUUMOCTH (OIINOKY IEPBOTO pPOJa).

2.2 TunoBble 3aJaHUs VI OLIEHKH HABBIKOBOI0 00pa30BaTe/ILHOIO pe3yJibTaTa

[TpoBepsiemslii 0Opa3oBaTenbHbli pe3ynbTar (PIOC 3++):

Kon u HanmeHoBaHue OO0pa3zoBarenbHbIi pe3yabTaT
WHAWKATOpa JOCTHKCHUA
KOMIICTCHIIMHN

OIIK-1.1: [TpumensieT MeTO b OOyyJaroLHiics yMeeT:

BBICIICH MATEMATHKH JIJIs -HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX MUCIMILIMH B MPO(ECCHOHATBHOMN
permeHus 3aaad JESITEIbHOCTH;

npodeccruoHaTbLHOM -TIPUMEHSTh MaTEMAaTHIECKHUE METOJIBI JUIS PEIISHHUS IPAKTHUECKUX 3a1ad.

JISATEITbHOCTH

1 cemectp

44. Cuctema KaHOHUYECKHX YpaBHEHUH IS JKEIEe3HOJOPOKHOTO MOCTA, Harpy>KEHHOTO TOPU30HTATBHON
Y3JIOBOM Harpy3Kou, UMEeT BUJL;

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

-0,1x, +x;, =0,3.




I'ne x,,x,,X;,X,,X; — UICKOMBIEC YIJIOBBIC IEPEMELICHUS KECTKUX Y3JI0B MocTa. HeoOX0AMMO BBIMMCIUTH

3HAYCHHUE YITIOBBIX nepeMemeHI/Iﬁ AJI OIIPEACIICHUSA CTaTHYCCKOU HECOMMPECACINMOCTHU MOCTaA.

45. 3aBoJ IO IPOMU3BOJCTBY PEILCOB BBIIYCKaeT TPH UX BHIA P;, P,, P; Ha IPOU3BOACTBO KOTOPBIX

3aTPAvYMUBACTCS YETHIPE BHUIA ChIPbA §;.S,.5;.5,. HOpMBI pacxoa CbIpbs U €I'0 3aI1aChbl 3a/laHbl B Ta6n1/1ue:

[Iponykius P, P, P, 3anacel
ChIpbe CBIpbsI
s, 1 1 2 190
S, 2 0 2 180
S, 2 1 0 160
s, 1 2 2 250

Onpenenuts MjaH BbITYCKa NPOAYKLUNHU, IPU KOTOPOM PACXOY€ETCsI IOJIHOCTBIO BCE ChIPhE.

46. Tlpeanpusithe BBITyCKaeT MaTepHAIbl IS CTPOUTENBCTBA JKENE3HBIX IOPOr TpeX BUIOB: Py, P,, P; H

2 3
HMCIONB3YET ChIPhE JBYX THIOB: S; M S,. HopMbl pacxoza ChIpbs XapakTepU3YIOTCS MATpuLed |, 5|> A€

4 1

Kaxaplid amement aij (i=1,2,3; j=1,2) moka3biBaeT, CKOJBKO EAWHHII MPOAYKIMH - THIA PacXoayeTcs Ha
MPOU3BOJCTBO €AMHMIBI MPOAYKIIMK i-r0 Buaa. IlnaH BeIycKa MPOMYKIUH 3aaaH Mmarpuiei-crpokoir C=(100 80

. 40
130), CTOMMOCTh €IUHUIIBI KaKJOT0 THIIA CHIPhS (ACH. €1I.) — MaTPUIICH-CTOIOIOM B = (50 . Onpenenuts 3aTpaThl

CBIPbS, HEOOXOAUMBIE JIJIsI TUTAHOBOTO BBHIYCKA MPOAYKIHH, 1 OOIIYI0 CTOMMOCTE CHIPBSI.
2 cemecTp

47.  VYrom, W3MEpeHHbIM TeomoNuTOM, OKazaics paBHbIM 22°2030"+30”. KakoBa oTHOCUTEIbHas
MIOTPEIHOCTb U3MEPEHUs?

48. YpaBHeHHE JBM)KEHUS aBTOTYApOHaTOpa (MallMHA I TPAHCHOPTUPOBAHUS OPTaHUYECKUX BSDKYILUX
MaTepUajIoB U UX PABHOMEPHOI'O PACIPEAEICHHs MPU YCTPONUCTBE TPaBUIHBIX U MIEOEHOUHBIX MOKPBITHI)
umeet B I = ti + t2) + t3k, rae t — Bpemst. OnpeaenuTb CKOPOCTh U YCKOPEHUE BHKEHUs B MOMeHT t = 1.

2 43 .
49. Tloe3n-penbCcoyKnaguuk jBikercs mo 3akony o =21t+3t° —t°. Haiitu ero makcumambHyo
CKOPOCTb.

50. MoMeHT compoTUBIEHHUS OaaKu KENe3HOAOPOKHOTO MOCTa MPSMOYTOJBHOTO CEYEHHS Ha H3TUO
MIPOTIOPIIMOHAICH TIPOU3BEACHHUIO IIUPUHBI ATOTO CEYCHUS Ha KBaJIpaT €ro BhICOTHI. KakoBbI JOIKHBI OBITH
pa3Mepbl ceueHusi Oaikd, BBIPE3aHHON W3 KPYrioro OpeBHa muameTpoM d, 9ToObI €€ COMpOTHUBJIECHHE Ha
HA3ru6 ObIII0 HAUOOJIBIIUM?

51. Kakyroo pa0oTy HaJ0 COBEPLIUTh HAKIOHHOMY BHUOPAllMOHHOMY TpOXOTY (YCTPOHCTBO JUIst
MEXaHUYECKOM COPTHPOBKH CHITyYHUX MATEPHAJIOB), YTOOBI PACTAHYTh MPYKUHY MEXIY CTaOMIN3aTOpaMu
Ha 4 cM, eciu U3BECTHO, YTO OT Harpy3ku B | H ona pactsaruBaercs Ha 1 cm?

3 cemectp

52. VYcraHOBIIEHO, 94TO CKOpOCTh V MHOWIBTpAMK BOJBI B TIOYBY, KaK (YHKIUS BpeMeHH {, BhIpakaeTcs
no ¢opmyne V = a + bt — 0,5 rme a u b xoncrantel. IlocrossHHas & 3aBHCHUT OT THIA TOYBHI U
npencTaBisier co00ii MUHMMAJIbHYIO CKOPOCTh, C KakOW BOJa MPOCAYMBAETCS B MOYBY JI0 COCTOSIHUS €€
MOJTHOTO HacklieHus. [locTossHHas D XapakTepu3yeT CTeleHb BIaKHOCTH MOYBHIL, TpU b = 0 MBI nMeeM
CKOPOCTb MH(UIBTPALIUM B YCIOBHSIX HachllleHHs MmouBbl. DyHKIUS V acUMITOTHYECKH CTPEMHUTCS K
3Ha4yeHu1o a npu t. OnpenenuTs KOJIUYECTBO BOIbI Q, MPOHUKAIOLICH B TPYHT.




53. 3a CKOJBKO BpEMEHH JOCTaBlIeHHass OWTyMHas cMmech, Harperas no 100°, B mom3eMHOM Tapaxe c
temnepatypoit TO = 20°, oxnaautcs 1o 25°, ecnu 10 60° oHa oxyaautcs 3a 10 MuH.?

54. JKene3HOMOPOXKHBI COCTAaB MAacCcOW M KI B MOMEHT OTKJIIOUEHHS [BUTATENs JIOKOMOTHBA INEJ CO
ckopocTthio 20 m/c. Uepes 50 ¢ ckopocTh coctaBa yMeHbIIach A0 10 m/c. [IpuHrMast, 9T0 CONIPOTHUBIICHUE
JBHKCHUS MTPOIMIOPLUHOHATIBHO €r0 CKOPOCTH, HAHTH ypaBHEHHE CKOPOCTH M ONPEACIHTH, Yepe3 CKOJIBKO
CEeKYH]I OT Hayajia JBM)KEHUs 0e3 paboThl JBUTATEIS €r0 CKOPOCTh OKAXKETCs paBHOU 5 M/c?

55. Yckopenue npsMOITUHEHHOTO IBHKEHHS IOKOMOTUBA BeIpakaeTcs Gopmyioit a = 2t — 10 m/c2. Haiitu
ypaBHeHue ABMKeHus, ecmu mpu t = 0 cek. S=4 munpu t = 3 cek. S = 13 M, 1 MTHOBEHHYIO CKOPOCTh
nokomotuBa nipu t = 10 cexk.

56. XKenesznomopokHast miaar¢opma Macchl M, BBIBEACHHAs M3 IIOJIOKEHUS DPAaBHOBECHS, COBEpIIAET
KoJ1eOaHus B BEPTHKAILHON IUIOCKOCTH MO jeiicTBreM BoiHyxkmaromei cuisl T (X), rme x — Bpewms.

Haiinute 3aBMCHMOCTbH OTKJIOHEHHs TnaTdhopMmbl oT monoxenus pasHoBecus Y(X) or Bpemenu, ecrnm

CONPOTHUBIICHHE CPEbl MPONOPLHOHAILHO CKOPOCTH, C KO3((HIMEHTOM IponopuuoHansHocTn K, a
BOCCTAHABJIMBAIOIIAS CHJIA DPECCOPBI, CTPEMSIIAasCs BEPHYTH ILIAaTGOPMY B IIOJOKEHHE DPaBHOBECHS,
HPOIOPLMOHATIbHA BEIMYNHE OTKIOHEHHs, ¢ KodddunmenToM nponopunonansHoct K,. Cuuraercs, 4ro B
moment Bpemern X =0, y(0)=y,, y'(0) = ;.

4 cemectp

57. JlokazaTh, 4YTO HeENpepbIBHAs clydyailHas BedWMYMHAa 1 — BpeMs MEXIy TMOSBICHUSIMU IBYX
MIOCJICZIOBATEIbHBIX COOBITUH B  TEXHOJOTMYECKOM IIPOLIECCE CTPOMUTENBCTBA IKEJE3HBIX  JIOPOT
(mpocreiiero) MOTOKa C 3aJaHHOW WHTCHCHBHOCTBIO A— HMMEET TOKa3aTelIbHOE paclpeaciicHue

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

58. CpeznHee 4MciIO 3aKa30B OETOHA I CTPOMTEILCTBA KEJNE3HOJOPOKHBIX MOCTOB, IMOCTYHAIOIIUX HA
JIUCHETYEPCKUI MyHKT 3a OJMH 4ac, paBHO TpeM. HaliTu BeposATHOCTH TOrO, YTO 3a 2 4Yaca MOCTYIUT: a)
YeThIpe BbI30Ba; 0) MEHEe YeThIpeX BBI30BOB; B) HE MEHEE YETHIPEX BHI30BOB.

59. ITo mpoTokoJly MOJOXKEHHUS PEIbCOBBIX HUTEH MO YPOBHIO, M3MEPEHHOMY IIONEPEeK OCU IMyTH B
CEUEHUSIX, PACIOJI0KEHHBIX Uepe3 5 METPOB

-4 /0 |-2 |1 |2 |1 |-3|0 |2 [-5]|1 |-3 |0 |4 ]2 -1 (3 |1 [-1 10
1 |3 |0 (4 |-7]5 |1 (-2 ]2 |-1 |3 |0 |2 |-1]1 3 |84 |1 |5
6 (-1 /1 |7 |6 |-1 |7 |8 |4 [-8|5 |21 |5 |2 2 |1 |14 [4]1
2 |-83 |7 |0 |3 |2 |4 |-5]6 |8 |[-1]0 |6 [-2]0 7 |-2 |6 [0 |8
5 |1 |12 |14 |8 |4 |2 |1 |3 [414 |7 |1 |7 |3 4 -4 15 |1 |4

COCTaBUTb JUCKPETHBII W UWHTEPBAIbHBIA BapHallMOHHbIE psAAbl. HalTH OCHOBHBIE YHUCIIOBBIE
XapaKTEPUCTUKU: BEIOOPOUHYIO CPEHIO0, CPETHEKBAIPATUYHOE OTKIOHEHUE, MOy U MEJIUaHy.

60. BeraucinuTh mpoLeHT MPOTsHKEHHOCTH HEUCITPABHOTO MYTH MO CTATUCTHYECKUM JaHHBIM U3MEPEHHSI
OTKJIOHEHHs ITUPHHKI KOJIEH OT e HOPMATUBHOTO 3HadeHus 1520 mm, ecin 0 = 2,6, yuutsiBas, uto

OTKJIOHEHUS B IIMPUHE KOJIEU Ha MPSIMBIX U KPUBBIX YYaCTKaxX MyTH Ha JIEPEBSIHHBIX MIIHU JKEJI€300€TOHHBIX
HINalax He JOJDKHBI IPEBBINIATH MO YIIMPEHHUIO 6 MM U 10 CYKEHHIO 4 MM.

Kon u HaumeHnoBaHue O06pazoBaTesbHBIA pe3yIbTaT
HWHAWKATOpa TOCTIKEHUS
KOMIIETCHIINU
OIIK-1.1: Ilpumenser wmeroasl | OOyJaroUIHiics BIageeT:
BBICIIIEH MaTeMaTHUKH  JUIA | -METOJaMH MaTeMaTH4eCKOT0 ONHCAaHUs (PU3MUECKHX SIBICHUH U IPOIIECCOB,
pereHus 3a/1ad | -ammapaToM MaTeMaTHYeCcKOTO aHaln3a, TEOPHH BEPOSITHOCTEH W MaTeMaTH4ecKOit
podeccCHOHATBHOI CTaTHUCTHKH.
JIeSITeIbHOCTH




1 cemectp:

61. HaiiTn npou3BeIcHUE MaTpUIl (1 2 3J 3 4]
2 15
31

62. HaiiTu BeKTOpHOE POU3BEICHUE BEKTOPOB.

a={2;1;3}u b={1;2; 3}.

63. Haiitu npeznen lim M
x>l 2x% =2

2 ceMmecTp:

3
64. Haiitu npousBogHyto pyHkiuu Y =59
65. Haiitu npoussoanyio gpynkuun U= Xx?+3Xy? B Touke M(1;1) B HamnpaBleHHU eIUHUYHOTO BCKTOpaé
(0;1)
2x* - x° +2

66. Haiinure HeOHpeI[eJICHHHﬁ HHTETpall | = J.fdx

3 cemectp:
67.. Yka3aTh BHJ 4aCTHOTO peinenns ypasaenns Y —2Y = 6+12X—24x>.

68. dms JLH.JL.Y. nogoOpaThk CTPyKTypy YaCTHOTO pPEIICHUs y* 110 y" +20 y' —e X, y2,

o) 2nxn
5 .
mh +1

69. HaiiT 0651aCTh CXOJIMMOCTH CTEIIEHHOTO Psiia

70. HaiiT pa3nokeHue B CTENEHHOM psAJ MO CTENEHSAM X pemeHus auddepeHIrnalIbHOr0 ypaBHEHHS

(3ammcaTh TPH MEPBBIX, OTIHYHBIX OT HyJIs, wieHa 3Toro pasioxenns) Y = Xy +€”, ecmn y(0) =0.

4 cemecTp:

71. I3 reHepabHON COBOKYNTHOCTHU M3BJIeYeHa BbIOOpKa oobema N=20.
Xi 3 4 6 9
ni 2 4 7 7

HaliTn HecMELEHHYIO OILIEHKY MaTeMaTH4YE€CKOIO OKHUJaHUS.

72. Ha cknan nocrymaetr 40% naeraneit ¢ mepsoro 3aBoja u 60% aeraneii co BToporo 3aBoja. BeposTHOCTh
M3roTOBJIEHUsT Opaka JyuIs MEpBOro M BTOPOro 3aBoja cooTBeTcTBeHHO paBHbl 0,01 u 0, 04.Haiftu
BEPOATHOCTH TOT'O, UTO HayAauy MMOCTYNUBIIAs HA CKJIAJ JIeTallb OKaXeTcsl OpaKOBaHHOM.

73. HenpepsiBHas ciaydaiiHas BennunHa X 3a/iaHa QyHKIMEH pacnpeaeneHus

0, x<1
f(x)=12x/3, 1<x<p
0, x>2

Yemy pasno B?

74. Ciy4daiiHas Benu4rHa X 3a/1aHa psAIOM PACIIPECICHMUS:

Xi|-1]0]51]7
ni |10 2 |6 |2
Haiiti 06beM BBIOOPKH N ¥ OTHOCUTENbHYIO YaCTOTY W3 BapHAHTHI X3.

75. U3 reHepanbHON COBOKYIMHOCTH M3BJIeUeHa BbIOOpKAa oO0beMa N = 70, MOJUTOH OTHOCUTEIBHBIX YacTOT
KOTOpPOM MMEET BUJ




wi A
0,5 [

01 [ 1

0 2 4 6 8 X,
Haiitu uncio BapuaHt X2 = 4 B BEIOOpKE.

76. Jlng ciayvaiiHOW BenuuuHBI X, pacHpeAeseHHON M0 HOPMaJbHOMY 3aKOHY, HAi/IeH JOBEPUTEIIbHBIN
untepBan (12,46; 13,56) mis OLIEHKHW HEW3BECTHOTO MAaTeMaTHYECKOro okuaaHus. OnpeneauTbh TOYHOCTh
OLIEHKHU.

2.3. TlepedeHb BOIIPOCOB ISl HOJATOTOBKU O0YYAIOIIUXCS K TPOMEKYTOYHOM aTTeCTaI[HH
Bompocsr k 3auety ¢ onenkoi (1 cemectp) :

1. Marpuiisl, UX BHJIBL.

2. Crnosxenue (BbIYMTAHUE), YMHOKEHUE MATPHIL.

3. Onpenenurenu BTOPOro U TPETHErO MOPSIKA.

4. OCHOBHbBIE CBOMCTBA ONpeAETUTENCH.

S. Omnpenenurens n-ro Nopsaka

6. OO6parHas maTpuIia.

1. Panr matpunsl.

8. Cucremsl TuHelHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu.

9. Meron Kpamepa [u1s pelieHnst CHCTEM JIMHEWHBIX YPaBHEHUM.

10. MeTtoa 0OpaTHOM MAaTPUIBI IS PEIICHUS CUCTEM JTUHEHHBIX YPaBHEHHIA.

11.  Merog 'aycca ans pemieHust CUCTEM JTMHENHBIX YpaBHEHUH.

12.  OnHOpOAHbIE CUCTEMBbI JTMHEWHBIX YPaBHEHUI.

13.  BekTopbl, reoOMETpUYECKHE ONEPALUU C BEKTOPAMH.

14.  Jlunelinas 3aBMCUMOCTb BeKTOpoB B R2. basuc.

15.  Jluneiinas 3aBUcUMOCTb BeKTOpOB B R3. basuc.

16.  KoopaunartHast opma 3amucu BeKTopa.

17.  ]JlelicTBUs C BEKTOpaMHu B KOOPJAMHATHOU (hopMme.

18.  [leneHue oTpe3ka B JaHHOM OTHOLICHHUHU.

19.  CkamsipHOE MpoU3BEICHIE BEKTOPOB U €T0 CBOMCTBA.

20.  BpluMcneHue CKaJIIPHOTO MPOU3BEIEHHS.

21.  JlivHa BEKTOpA.

22.  VYroa mexny Bekropamu. OpTOroHaJbHOCTb.

23.  BexTOpHOE MpOW3BEICHHE U €T0 CBOWCTBA.

24.  BpbluncieHHe BEKTOPHOTO MPOU3BEIEHHS.

25.  Ilnomanme TpeyrojbHHKA, BEIYUCIsIEMas Yepe3 BEKTOPHOE TIPOU3BEICHUE BEKTOPOB.
26.  KomimHeapHOCTb.

27.  CwmemaHHOE NMPOU3BEICHHE BEKTOPOB, €T0 CBOMCTBA M T€OMETPUIECCKHIA CMBICIL.
28.  BpluncneHHe CMENIaHHOTO NMPOU3BEICHHS.

29.  KomrmuiapHOCTb.

30.  IlonsTue o0 ypaBHEHUH MMOBEPXHOCTU U JIUHHH.

31.  IImockocTh; ypaBHEHHE TUIOCKOCTH, TPOXOISIIEH Yepe3 TOUKY U MePICHIUKYIISIPHON BEKTOPY.
32.  Pa3znnyHOe pacnosiokeHue MI0CKOCTEH B POCTPAHCTBE.

33. YpaBHEHHE IIIOCKOCTH, MMPOXOJIAIICH Uepe3 TpH 3aJaHHbIC TOUKH.

34.  PaccrosiHUE OT TOYKH JI0 TUIOCKOCTH.

35.  Yroa Mexmy ImI0OCKOCTSMH, YCIOBHE MAapauIeIbHOCTH U MIEPIICHINKYIISIPHOCTH TUIOCKOCTEH.
36.  IIpsmble B mpocTpancTBe. OOIIME ypaBHEHUS MPSIMOM.

37.  Kanonmueckue ypaBHEHHS MPSIMOH.

38.  Ilapamerpuueckue ypaBHEHHs MPSIMOM.

39.  VYpaBHeHHe mpsAMOU B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 ABE TOUKH.




40.  Cas3b MEXAY Pa3IUYHBIMU YPAaBHEHUSMU IIPSIMOM B IPOCTPAHCTRBE.

41.  Yron Mexay NpsSMbIMHU. Y CIIOBHE KOJUTMHEAPHOCTH U OPTOrOHAJIBHOCTH.

42.  Yron Mexay mpsiMOi M TUIOCKOCTBIO. Y CIIOBHE KOJUTMHEAPHOCTH U OPTOTOHATIBLHOCTH.
43. PaccrosiHue OT TOUKH 10 IPSMOW B IPOCTPAHCTBE.

44,  TlpsMble HA IUIOCKOCTH. Y paBHEHHUE NIPSIMOM C YIIIOBBIM KOA(DDHUITEHTOM.

45.  VYpaBHeHHE NPSAMOI HA IUIOCKOCTH, IPOXOAAIIEH Uyepe3 IBE TOUKH.

46.  PaccrostHue OT TOYKH J0 MPSAMOM Ha MJIOCKOCTH.

47.  Yron Mexay NpsIMbIMHU. Y CIIOBHE MAapaICIbHOCTH U MEPIEHANKYIISIPHOCTH MPSMBIX Ha
MJIOCKOCTH.

48.  Kpusslie Broporo nopsaka. OKpyKHOCTb.

49.  Dmnmunc. Kanonnveckoe ypaBHeHue, hopma.

50.  DOxkcuenrtpucuret uunca. GokanbHbIE PaUyChl, TUPEKTPUCHL.

51.  T'unmep6ona. KaHoHWYeCKOe ypaBHCHHE.

52.  AcumnToThl, popma runepOosbl. DKCIEHTPUCHUTET.

53.  Jlupektpucsl, GoKaIbHBIC pAIUyChl THIIEPOOITHI.

54.  Tlapabona. Kanonnueckoe ypaBHeHHE, popma.

55.  Jlupektpuca. @okaabHbII pagnyc napadobl.

56.  OOmee onpeneneHne KPUBBIX BTOPOTO MOPSIKA, FTEOMETPUIECKOE U (PU3NIecKast
HUHTEPIIpETAIIHSL.

57.  TlpuBeneHue ypaBHEHHs KPUBOW BTOPOTO MOPSIKA K KAHOHHYECKOMY BHTY.

58.  IloepxHoctu Broporo nopsaka. Cdepa u dJUIHICOu.

59.  T'umepOoouIBI: OJHOMOIOCTHBINA U IBYXITOJIOCTHBIH.

60.  IlapaGomouabl: SIIUNTHYCCKUN U TUIEPOOTHICCKHUH.

61. Konyc BToporo nopsiaka, KOHU4eCKHe CeUCHUS (KOHUKH).

62.  IluauHAPHI BTOPOTO MOPSJIKA.

65.  KomruiekcHble yrcia B anredpamdeckoi hopme U ACUCTBUS HAJl HUIMHU.

66.  KoMruiekcHble ynciia B TPUTOHOMETPUYECKON U TIOKa3aTeNlbHOM Gopmax.

67. JledicTBUS C KOMIUIEKCHBIMH YHCTIAMU: CJIOKEHUE, YMHOXKEHHE, JICTICHUE.
68.  ®opmynsl Myaspa.

Bomnpocs! k 3auety (2 cemectp) :

1. Juddepennunan u npou3BoHas YUCIOBON (GYHKIUU OJHOU epeMeHHo. ['eomeTp. cMbIcT.
2. Teopema o cBsi3u U depeHINPYyEMOCTH U CYIIECTBOBAaHUS MPOU3BOAHOM. TeopeMa o CBA3U
(G pepeHIPYEMOCTH U HEMPEPHIBHOCTH.

3. [Tonublit tuddepeHiman 1 yacTHbIE IPOU3BOJHBIE YUCIOBON (YHKIIMU HECKOJIBKUX
IIEPEMEHHBIX. | €OMETPUYECKUIT CMBICII.

4. Boruncnenue npousBoAHbIX U AUPPEPEHINATOB CIOKHBIX (PYHKIIHH.

S. Brruncnenue npon3BOAHBIX HESIBHBIX (DYHKIIMH.

6. [IponsBonHbie u AuQepeHnanbl BEICIIUX MOPSIKOB I YUCIOBOM (PyHKINUN OJTHOM
IIEPEMEHHOM.

1. YacTHble MPOU3BOIHBIE YUCIOBON (PYHKIIMM HECKOJIBKUX TEPEMEHHBIX U MOJHBIE
mudQepeHranbl BHICIINX MOPSAIKOB.

8. CsoiicTBa dyHkuuii, tuddepeHurpyembix Ha uaTeppaie. Teopembl Poms, Komu u Jlarpanxa.
9. Teopema Jlonuraia. PackpsiTie HEONIpeNEIEHHOCTEN 110 NTpaBuily Jlonuras.

10.  ®Dopmyna Teitmopa Ist MHOTOUJICHA.

11.  ®opmyna Teitnopa qnsa pynkiuu. Ocratounsiit wieHn ¢popmyssl Teitnopa B popme Jlarpanxa u
ITeano.

12. DxcrpemyMbl GyHKIMU. BBIMTYKIOCTh M BOTHYTOCTD (DYHKITHH.

13.  Touku nepernba. ACUMIITOTEHI.

14.  JlokanbHbIE SKCTPEMYMbI (QYHKIIMU HECKOJIBKUX TEPEMEHHBIX.

15.  VYcioBHBIE SKCTPEMYMBbI YUCIOBOM (DYHKIIMHM HECKOIBKUX NEPEMEHHbBIX. MeTo 1 MHOKUTENIen
Jlarpanxa.

16.  I'moGambHBIE SKCTPEMYMBI YHCIOBOH (PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.

17.  TIpom3BoaHas CKaJISPHOrO MOJIS MO HANpaBiIeHUo0. [ pagueHT.

18.  IlepBooOpa3Has u HEONPEACICHHBI HHTETPA.

19.  OcHoBHbIE CBOICTBA HEONPEICICHHOTO HHTETpaIa.



20.  HuTerpupoBaHue MOACTAHOBKOM M MO YaCTSIM.

21.  HHrerpupoBaHHE HEKOTOPBIX (PYHKIUH, comepKauX KBaJpaTHBIN TPEXUIICH.

22.  PamumonanpHbIe 1pobu. [Ipocrelinme pamroHaabHbIE IPOOH U UX UHTETPUPOBAHUE.

23.  TlonsTue omnpeneneHHOro UHTErpaila Kak Mpeesia HHTErpaibHOW CyMMBI.

24.  ®opmyna Herorona—JIeliOHnuia. OCHOBHBIE CBOMCTBA OMPEICICHHOTO HHTETpaJa.

25.  OueHKH OIpeIeIeHHOT0 HHTErpaa.

26.  Teopema o cpeHEM 3HAUYCHUH.

27.  BpluncneHue onpeaesieHHOro HHTErpaia ¢ MOMOMIBIO MOICTAHOBKHU U 110 YaCTSM.

28.  Boluncnenue miomazei miockux obaacreit, odbemMa U IIom@aau MOBEPXHOCTHU TeJla BpallleHus ¢
IIOMOUIBIO ONPEEIEHHOr0 HHTErpasa.

29.  Broluncnenue IIMHBI AYTH IJIOCKOW KPUBOM ¢ MOMOIIBIO ONPEAECICHHOTO HHTETpaa.

30.  HecoOcTBeHHbIE HHTETPAJIBI C OECKOHEYHBIMH MTPEIeIaMi HHTETPUPOBAHUS M OT Pa3pbIBHBIX
byHKIMA.

31.  Teopemsl O CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

32. lonusiii tuddepennman u yacTHble IPOU3BOIHBIE YNCIOBON (DYHKIIMU HECKOIBKUX IIEPEMEHHBIX.
I'eomeTpuyecKkuii CMBICII.

33. JlokanbHble 3KCTpEMYMbI (YHKIIUN HECKOIBKUX MEPEMEHHBIX.

34. YcnoBHBIE JKCTPEMYyMBI YHCIOBOM (PYHKIMH HECKOJIBKHAX IEePEeMEHHBIX. METoa MHOKHUTEIeH
Jlarpanxa.

35. I'mobanbHbIE SKCTPEMYMBI YHCIOBOH (PYHKINN HECKOJIBKHUX ITEPEMEHHBIX.

Bompocsr k 3agety (3 cemectp) :

[Tonstue o nuddepennmansuom ypaBHeHun. 3aaada Kommu ansa 1Y nepBoro nopsiaka.
VYpaBHeHuUe ¢ pazaensomuMucs nepeMeHubiMu. JInneitnoe /Y.

OnropoaHoe nuddepeHnnanbLHOe ypaBHEHNE (TIEPBOTO MOPSIKA).

VYpaBHeHus B MOMHBIX TuddepeHmnanax.

3amaua Ko it qudepeHnanbHbIX ypaBHEHUH BBICIIUX TTOPSIKOB.

YpaBHEeHHUsI, JOMYCKAIOIIUE TTOHUKEHHUE MOPSJIKA.

JIuneiiHble OHOPOIHBIE ypaBHEeHUs. Onpe/iesieHns: U CBOWCTBA.

Pemmennie TUHEHHBIX OAHOPOHBIX YPAaBHEHUI ¢ MOCTOSHHBIMH KO3 QULIIEHTaMHU.

CtpyKTypa pelieHus JMHEWHOT0 HEOJHOPOIHOTO yYpaBHeHUs. HaxoxaeHne 4acTHOTO petieHus
JTUHEINHOT0 HEOTHOPOJAHOTO YPaBHEHUS C MOCTOSHHBIMH K03(DPHUIIMEHTaMu U C IPaBOM YacThIO
CHEIHaIbHOTO BU/A.

10.  Meron Bapuaiuu IpOU3BOIBHBIX TOCTOSHHBIX.

11.  Hopmansusbie cuctemsl [1Y. Pemenue cuctem Y ¢ mocTOSSHHBIME KO3(PHUIIUEHTAMH METOJIOM
UCKITIOYEHUS K METOJIOM XapaKTEPUCTHUK.

12.  Psan. Cymma psina.

13. OO61ue cBoicTBa CXOASIIUXCS PSIOB.

COoNoOR LN E

14.  CpaBHeHHE pAIOB C MOJOKUTEIbHBIMU YJICHAMH.

15.  Ipusnak cxogumocTu HanamOepa A MON0XKUTENbHBIX PSJIOB.

16. PapukanbHblil npu3Hak cXoAUMOCTH Kolu 7151 TON0KUTENBHBIX PSIIOB.
17.  UnuterpanbHblil NpU3HAK CXOAUMOCTH KOIIM A1 MONT0XKUTENbHBIX PSAIOB.
18. 3nakouepenytonue psiabl. Teopema Jleiionama.

19.  3naxomnepeMeHHbIE psAbl. AOCOMIOTHAS U YCIOBHAS CXOAUMOCTH.

20.  DyHKIMOHAIBHBIC PSIBI M HX CBOIMCTBA.

21.  Crenennble psaasl. Teopema Abers.

22.  CBoiicTBa CTCTICHHBIX PSAJIOB.

23.  Psan Teiinopa.

24, DKCIOHEHITUATBHBIA PS/I.

25.  Panel Teitnopa uist cuHyca 1 KOCHHYCA.

26.  Bwrumcnenne 3HaYeHUS QYHKIUH ITyTEM PA3JIOKEHHSI B CTETICHHOW PSII.
27.  BpbluncieHHe UHTETPAJIOB IyTEM PA3JIOKEHHsI B CTETIEHHOM PsiI.

28.  IlpubmmkxeHHOH pernreHue qudhepeHINaTBFHBIX YPaBHEHHI C TIOMOIIBIO PSI/IOB.

Bormpocs! k sx3ameny (4 cemectp):
Teopus BeposiTHOCTEN



1.OcHoBHBIC TOHATHUS | omnpenenceHus. CrydaiiHple coObiTus. Kitaccnmueckoe M cTaTHCTHYECKOE
OTIpEeJICJIEHUS] BEPOSITHOCTU COOBITHSL.
2.OCHOBHBIE TEOPEMBI TEOPHH BeposTHOCTEH. [TomHas rpymma coObITHIA.
3.3aBUCUMBIC U HE3aBUCUMBIE COOBITHSA. Y CJIOBHAS BEPOSITHOCTh. TeopeMa YMHOKEHHUSI BEPOSITHOCTEH.
4.dopmyta MoTHOU BeposATHOCTH. BepositHOoCTh runote3 (dhopmyia baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akon pacnpenenenust CB. @yHkuus pacnpeaeneHus, €e CBOICTBa.
6.DyHKIMS TUIOTHOCTH, €€ CBOMcTBa. Xapakrepuctuku CB.
7.buHoMuanbHbIN 3ak0H pacnpenenenus CB, ero cBoiicTBa, XapaKTEpUCTHKU.
8.Pacnpenenenue [lyaccona, ero xapakTepuCTHKH.
9.PaBHOMEpHOE U MOKa3aTeabHOE pacnpeeneHus HenpepbiBHoN CB.
10.Hopmanbnseiii 3akoH pacnpeneneHus CB. @yHkius mioTHoctd. HopMupoBanHOe HOpMalibHOE
pacupenenenue. MaTerpan BepositHoctel (Gpynkmwms Jlarmaca).
11.BeposTHOCTD MoMaiaHus B 3aJJaHHbIA UHTEpBa. [IpaBuiio Tpex curm. ACUMMETPHS U IKCIIECC.
12.BepoATHOCTh HACTYIJICHUS COOBITHI TPH HE3aBUCHMBIX HUCHBITaHUAX ((opmynsl bepHymwy,
[Tyaccona, nokanbHas TeopeMa Jlammaca).
13.3akon Oonpmux uywcen. Teopema YeObimeBa, yacTHBIM ciiydail Teopembl. Teopema beprymu.
[Tonsitue o Teopeme JlsimyHoBa.
14.ITonatue o cayyailHbIX Mpoliecca U UX XapaKTepUCTHUKAaX.
Maremarnueckasi CTAaTUCTHKA
l.'erepanbHas COBOKYHMHOCTh H  BbIOOpKa. Craructudeckas  (QYHKIOUS — paclpeesieHUs.
Craructuueckas INIOTHOCTh BEPOSATHOCTU. YHUCIIOBBIE XapaKTEPUCTUKHU CTATUCTUYECKUX PACIIPEICIICHUMN.
2.OCHOBHBIE MOHATUS O TOYEUHBIX OLIEHKAaX MapameTpoB pacrpeaencHus. OneHKka MaTeMaTu4ecKoro
OKMJIaHHUS.
3.MeTo bl TOCTPOEHMSI 3aKOHOB paclpeesieHUs 110 ONBITHBIM JaHHBIM: METOJ MOMEHTOB.
4.IlpuHIUI MaKCUMAIBbHOTO TIPABI0NO00US.
5./loBepUTelbHBIE MHTEPBAJIBI M JOBEPUTENIBHAST BEPOSATHOCTb. JlOBEPUTENBHBIA HMHTEPBAI JJIA
MaTEMaTHYECKOT0 OKUIaHU MPU O0IBIIOM 00beMe BEIOOPKH.
6.JloBepuTeNbHBINA UHTEPBAJ ISl MATEMATUYECKOTO OXKHUIAHUS TIPH MAJIOM 00beME BHIOOPKH.
7.1loHATHE O CTATUCTUYECKUX TUIIOTE3AX.
8.Bunael runores. Kpurepuii [lupcona X2.
9.I'mnoreza o nucHepcusx ABYX HOPMalbHBIX ciydaiiHbIX BenuunmHax (CB) (mpu HeW3BeCTHBIX
cpennux). 'unoresa o aucnepcusix AByX HopMasibHbIX CB (pu M3BECTHBIX CPEIHUX).
10.Muoromepnsie CB. @yHKIUA ¥ INIOTHOCTH pacnpeesieHus asymepHoi CB.
11.YcnoBHble 3akoHbI pacnpenenenus. MoMeHTsl 1BymepHoil CB.
12.HopMaJIbHBIH 3aKOH Ha IIJIOCKOCTHU. Y CIIOBHBIE MATEMATUYECKUE OKUIAHMS.
13.JIunelinas perpeccusi.
14.KoppenaunoHHO-perpecCHOHHbIN aHann3. OyHKIMOHAIBHASA, CTOXACTUYECKAss U KOPPEISILIMOHHAS
3aBHCHMOCTH.
15.0mnpenenenue Gopmbl MapHOil KOPPENALUOHHON 3aBUCUMOCTH.
16.PerpeccroHHbIN aHanM3 NapHOM JTMHEHHON 3aBUCHMOCTH.
17.KoppenauroHHbIN aHaIN3 NapHOU JTMHEHHON 3aBUCUMOCTH.
18.CraTuctrueckne MeTo/1bl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

3. MeToauyeckne MaTepHuaJIbl, ONpeae/solMe Npouelypy 1 KpUTePpHH OLleHUBAHUS
c(hopMHPOBAHHOCTH KOMIIETCHIMH IIPH NIPOBEACHUHU NIPOMEKYTOYHOM aTTECTALlUH

Kpurepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJIHEHHIO TECTOBbIX 3aaHUH

- OLIEHKAa «OTJMYHO» BBICTABISIETCS OOYYalOLIEMYyCsl, €CIM KOJUYECTBO MPABMIIBHBIX OTBETOB Ha
Bonpockl coctapisieT 100 —90% ot obuiero o6b€Ma 3aJaHHBIX BOIIPOCOB;

- OIICHKa «XOpOIIO» BBICTABISETCA OOydaloUIeMycCs, €CIM KOJIMYECTBO MPAaBMIIbHBIX OTBETOB Ha
Borpockl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKAa «YyIOBJIETBOPHUTEJIbHO» BBICTABIAETCS OOyYaroleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % oT 0611ero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «HEeYI0BJIETBOPHUTEJIbHO» BBICTABISCTCA OOYyYaroIEeMycCs, €CIM KOJMYECTBO MPaBUIIbHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIIPOCOB.



Kpurtepun ¢popMupoBaHusi OlIEeHOK N0 Pe3y/IbTATAM BbINOJIHEHUS 3alaHUH

«OTAHYHO/324TEHO0» — CTABUTCS 32 pabdOTY, BHIMIOJHEHHYIO MMOJTHOCTBIO 0€3 OMMOO0K U HEJ0YETOB.

«Xopomio/3a4TeH0» — CTABUTCS 332 PadOTY, BBITIOJIHEHHYIO MOJIHOCTHIO, HO IPY HAIMYHMH B HEH He Oojiee
OJHOH Herpy0oil OMMOKN U OJTHOTO HeloueTa, He 0oJiee TPEeX HEeIOUYETOB.

«Y10BJIETBOPUTEIBLHO/32UTEHO0» — CTABUTCS 33 PabOTy, €ClIM 00y4YaroNINiics MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYyCTHI HEe OoJiee ogHON Tpy0oil ommOKH U IBYX HEJ0UYeTOB, HE Ooyiee OTHOM
rpy0oil u oxHON HerpyOoi ommOku, He Ooyiee TpeX HErpyObIX OIMIMOOK, OJHON HErpyOor OmMOKH M JBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIU YHCIO OMHMOOK W HEI0YETOB
MIPEBBICHIIO HOPMY ISl OLEHKH «YJIOBIIETBOPUTEIHHOY» HIIU TIPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowl owuboxk:

- 2pybOvle OwuUbKU: He3HaHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HEe3HAHUe NPUeMo8 peuleHus 3a0ay;
OWUOKU, NOKA3LIBAIOWIUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHANbHBIN 8blOOP X00d
peueHus.

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEeULHOCMU 8
dopmynuposxe 66180008, HebpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepuu ¢popMupoBaHusi OlleHOK IO 3a4eTy

«3auTeHOo»» - O0OydarolUHCsA NEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/eiOB MPOTPaMMbl H3y4aeMoOro
Kypca: ero 0a30BbIX MOHATHH U (PyHIAaMEHTAJIBHBIX MPOOJIEM; MPHOOpEN HEOOXOANMbIE YMEHHS W HaBBIKH,
OCBOMJI BOTIPOCHI MPAKTHYECKOTO MPUMEHEHHSI ITOJTyYEHHBIX 3HAHUH, HE JOMYCTHII (DaKTUYECKUX OMIMOOK MPH
OTBETE, JTOCTATOYHO IIOCIEIOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETUYECKHI MaTepuall, IOIMyCKasl JIUIIb
HE3HAYUTEIIbHBIC HAPYIICHHS MTOCIICIOBATEIBHOCTH U3JI0KECHUS M HEKOTOPBIC HETOYHOCTH.

«He 3a4TeHO»» - BBICTABIIICTCS B TOM ClIydae, KOTJa OOyJaroIlIHiics JeMOHCTPUPYET pparMeHTapHbIC
3HAaHUS OCHOBHBIX DPAa3JIENIOB MPOTPaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHIATUH M (yHIaMEHTaIbHBIX
npobieM. VY »5K3aMeHyeMoro cjaabo BBIpaKeHa CIIOCOOHOCTh K CaMOCTOSATEIbHOMY aHAIUTUYECKOMY
MBIIJICHUIO, MUMEIOTCS 3aTpyJHEHHs] B U3JOKEHUU MaTepuana, OTCYTCTBYIOT HEOOXOAMMBIE YMEHUS H
HaBbIKH, OOIIYIICHBI T’I)Y6BIC OIIMOKM U HE3HAaHUE TEPMHUHOJIOTUH, OTKAa3 OTBCYATH HA OONOJHHUTCIbHBIC
BOMPOCHI, 3HAHNE KOTOPBIX HEOOXOIUMO TS TIOTYUYCHHSI TTOTOKUTEIEHOM OIICHKH.

Kpurtepuu popmMupoBaHus oleHOK M0 IK3aMeHY

«O1amyno» (5 OamoB) — oOyyaromuics JeMOHCTPHpPYET 3HAHUWE BCEX pas3zesioB H3ydyaeMoil
JMCHUTUIMHBL:  cojiepkaHhe 0a30BBIX TOHATHA W (QyHIAMEHTalIbHBIX MpoOJieM; YMEHHE H3JIaraTh
OpOTpaMMHBIM MaTepual C JeMOHCTpalMeld KOHKpeTHbIX HpuMepoB. CBOOOJHOE BIIAZICHHE MaTepHUaioM
JIOJDKHO XapaKTEePH30BaThCS JIOTUYECKOH SICHOCTHIO M YETKUM BHUICHHWEM IyTeH MPUMEHEHHUS MOJTYYSHHBIX
3HAaHUH B MPAKTUUYECKON EATEIIbHOCTH, YMEHHEM CBsI3aTh MaTepuall C IPyIrMMHU OTPACISIMH 3HAHUS.

«Xopowo» (4 6anna) — oOyyaroUuiicss AEMOHCTPUPYET 3HAHUS BCEX PA3/EI0B U3y4aeMOM AUCIMIIIUHBI:
coJiepkaHre 0a30BbIX MOHATHH U (QyHIaMEHTaIbHBIX MPOOJIEM; MPHOOpesl He0OX0AUMbIE YMEHUSI U HABBIKH,
OCBOMJI BOITPOCHI MPAKTHYECKOTO MPUMEHEHUS MTOJMYYSHHBIX 3HAHWUH, HE JOMYCTHI (PaKTHUECKUX OMIMOOK TPH
OTBETE, JOCTAaTOYHO IIOCIEN0BATEIbHO M JIOTHYHO H3JaraeT TEOPETHUYECKUH MaTepuai, JOIMycKas JHIIb
HE3HAUNTENIbHBIE HAPYIICHHUS MOCIIEeIOBATEIPHOCTH W3JIOKEHHUS W HEKOTOPBIE HETOYHOCTH. TakuM oOpazom
JTaHHAsl OLIEHKA BBICTABIISIETCS 3a MPABUIIbHBIN, HO HEJOCTATOUHO MOJIHBIN OTBET.

«YoBjeTBopuTeIbHO» (3 Oamia) — oOyyarouuiicss JEeMOHCTPUpPYET 3HAHUE OCHOBHBIX pa3J/eJioB
IporpaMMbl M3y4yaeMoro Kypca: ero 0a30BbIX MOHATHH M (QyHIaMEHTaNbHBIX MHpobieM. OJHAKO 3HAHUE
OCHOBHBIX IPOOJIEM Kypca HE MOJIKPEIUISIOTCS KOHKPETHBIMH TPAKTHUYECKUMH TPUMEpPaMH, HE TOJTHOCTHIO
pacKphITa CYIIHOCTh BOIPOCOB, OTBET HEJOCTATOYHO JIOTUYEH M HE BCErja IOCIe0BaTeNeH, JOIMYyIIEHBI
OIIMOKY U HETOYHOCTH.

«HeynoBjersopurtejbHo» (0 06amioB) — BBICTAaBIsETCS B TOM cliyyae, KOrja oOOydYaroluics
JIEMOHCTPHUPYET (parMeHTapHbIe 3HAHWS OCHOBHBIX pa3eioB MPOTPaMMBI M3y4aeMOTo Kypca: ero 0a30BBIX
NOHATUM W  (QyHAAMEHTANbHBIX MpobiaeM. Y -dK3aMeHyeMoro ciabo BBIpaXeHa CIIOCOOHOCTh K
CaMOCTOSITEJIbHOMY ~AHQJIUTHYECKOMY MBIIUIEHUIO, MMEIOTCS 3aTpyAHEHUS B U3JI0XKEHUU MaTepuala,



OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS M HaBBIKU, JOMYIIEHBI IPyOble OITMOKU 1 HE3HAHUE TEPMUHOJIOTHH, OTKa3
OTBEUYaTh Ha JOTIOJHUTENbHBIC BOIPOCHI, 3HAHWE KOTOPHIX HEOOXOIUMO ISl TOJTYYEHHS TOJOKHUTEIBHON
OLICHKH.



