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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/
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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 TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

Maremaruka

(HaumeHosanue OUCYUNIUHBL(MOOYIS)

23.05.06 CTpOoHnTENBCTBO JKEIE3HBIX TOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEEN

(K00 u HaumeHosaHue)

MocThl

(HaumeHnosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHraibl, ONPEACISIONINe IPOLeaypY U KPUTEPHH OLIEHUBAaHHUS COPMHUPOBAHHOCTH
KOMIIETCHIIUH NPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llosicHuTEILHAS 3aIHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTallul — ONCHUBAHUC NPOMCKYTOUYHBIX M OKOHYATCIIBHBLIX PE3YyJILTATOB

oOy4YeHHs] 10 JUCUUIUIMHE, OOECIeYUBAIINX JOCTH)KCHHE

00pa3zoBaTeNbHON MPOTPAMMBI.

INIAaHUPYEMBIX  PE3YIIBTATOB OCBOCHHA

@DopMBI MPOMEKYTOYHOM aTTECTALMU: 3a4eT (110 OYHOH M 3a04HOM popmam 00ydeHus - 2, 3 ceMecTphl);
sK3aMeH (110 OYHOM U 3a049HO# popmam 00yuenus — 1,4 cemectp) .

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUILINHBI

B coorBerctBuu ¢ ®I'OC 3++

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

KOI[ HUHAWKATOPpa JOCTUKCHUA

KOMIICTCHIIMH

MOACIIMPOBAHUA

OIIK-1: CnocobeH pemars HHKEHEPHbIE 331a41 B MPO(PECCHOHATIBHON IESTEIBHOCTH C
HCIIOJIB30BAaHUEM METOJIOB €CTECTBEHHBIX HAyK, MAaTEMaTHYECKOTO aHAIIN3a 1

OIIK-1.1

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHEC, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHU 06pa3OBaTeHBHOI71 IMporpaMmbl

B cootBercTBHM ¢ PI'OC 3++

KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMN

PeSyJ’ILTaTBI 06y‘leHI/I$I IO TUCHHUITTIMHE

O1ieHOYHBIE MaTepUATIbI
(cemectp )

OIIK-1.1: IlpumeHseT MeTOABl BBICIIEH
MaTeMaTUKH Ui pelleHus  3ajad
npo¢eCCUOHANBHOM JAESITEIPHOCTU

OOGyyatomiuiicst 3HaeT:

- OCHOBHBIC IIOHATHUSI M MCETOJbI MAaTEMATHYCCKOI'O
aHaJIM3a, AHAJIUTUYECKOW IE€OMETPUU U JIMHEHHOU
anreOpbl, TUGPEPSHIIMATBHOTO W HHTErPAbHOTO
HUCYUCIICHUS,

- OCHOBHI TCOPHH BEpOSTHOCTEH, MaTeMaTHYeCKON
CTaTHUCTHKH.

3ananus

1 cemectp (Nel-- Ne10)
2 cemectp (Nel1- Ne20)
3 cemectp (Ne 21-Ne30)
4 cemectp (Ne 31-Ne43)

OOy4aronuiicss yMmeeT:

-HCTIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX JIICIUTIIIMH B
npodeccHoHAIBHOM NesTeIbHOCTH;

-IIPUMEHSATh MaTeMaTHYECKUE METO/IBI ISl PeIICHNUS
MPAaKTUYECKHX 33]1ay.

3aganus

1 cemecTp(Ned4-- Ned6)
2 cemectp (Ned7- Ne51)
3 cemectp (Ne 52-Ne56)
4 cemectp (Ne 57-Ne60)

OOGyuatonutuiicst BiajeeT:

-METO/IaMH MaTeMaTU4YEeCKOTO OMUCAHUs
(hU3NYECKNX SIBICHUN U TIPOIECCOB,
-anmnapaToM MaTeMaTH4eCKOTO aHajn3a, TCOPUH
BEpPOSATHOCTEN M MATEMATUYECKON CTATUCTUKH.

3aganus

1 cemectp(Ne61-- Ne63)
2 cemectp (Ne64- No66)
3 cemectp (Ne 67-Ne70)
4 cemectp (Ne 71-Ne76)

[TpomexyTouHast aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJJHOM U3 CIEAYIOMINX (HOpM:
1) oTBeT Ha OWIIET, COCTOAIINN U3 TEOPETUIECKUX BOMIPOCOB M MIPAKTUICCKUX 3aJaHUH;
2) BeinonHenue 3aganuii B OMMOC YHuBepcurera.

[TpomexxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OHOM U3 cleAyroumx Gopm:

1) cobecenoBanue;

2) Beinonnenue 3aganuit B OMMOC YHuBepcurera.
2. Tunosble! KOHTPOJIbLHBIE 32IAHUS WM HHbIE MATEPHAJIbI 115l OLEHKH 3HAHUI, yMEHUH,
HABBIKOB H (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUINX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

! TIpuBonsrcs TUIOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPEICTBA, NPENHA3HAYEHHBIE I NPOBEIAEHUS ATTECTALMOHHOTO
MEpOIPHUATHSI, XPaHITCs Ha Kadeape B TOCTATOYHOM JUIsi TIPOBEACHHS OLICHOYHBIX MPOLEAYp KoJnuecTBe BapuanToB. OueHOYHbIE



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

pe3yJabTara

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

KO}_I 1 HAMMCHOBAHUC
NHAWKATOpa JOCTUIKCHUA

O0pazoBaTtesbHbBIA pe3ysbTaT

po¢eCCHOHATBHON AeSITETbHOCTH

KOMIIETeHIIUU

OIIK-1.1: Ilpumenser wmetonsl | OOydaromuiics 3HaeT:

BBICIIEH MaTeMaTUKU JUIs | - OCHOBHBIE MOHATHUSA U METOJbl MaTeMaTHUYECKOrO aHaIN3a, aHAJIUTUYECKON reoMeTpun U
peleHus 3aja4 | JuHeHHo! anreOpbl, AnGepeHINaIbHOTO M HHTETPaJIbHOTO UCYUCIICHHS,

- OCHOBBI TCOPHUHA BCpOSITHOCTeI\/‘I, MaTEMaTHIECKOM CTAaTUCTHKH.

1 cemecTp:

A) mr060ro pasmepa;

COMHOXXUTCIIA

A) ist 1I000# MaTPHUIBL;

B) pasHsiii 0;

C) pasHsiii 1;

A) 1r000¥ MaTpHUIH;

C) HyJCBOW MaTPHIIbI;

A) HyIIEBYIO MATPHILY;

1. EnuHuuHOM MaTpulleil Ha3bIBaCTCS:

A) nuaroHajgbHas MaTpUIla, C €IMHUIIAMA Ha TJIABHOM AMAarOHAJIH;

B) kBaapaTHas MaTpuIla ¢ SAMHUIIAMU Ha TJIABHOM JHArOHAIH;

C) kBaapaTHas MaTPHUIIA, SJIEMEHTAMU KOTOPOH SIBIIAIOTCS €IUHHIIBI?

2. UTo MOXHO CKa3aTh O CHCTEME JIMHCHHBIX ypaBHEHUI ¢ MaTpuIleh (A)I/I paclIMpEeHHON MaTpULEH

(AIB), ecn rang(A)< rang(AB):

A) cucrema UMeeT eJMHCTBCHHOE PEIlICHHE;

B) cyuiecTBoBaHHE TaKOH CUCTEMbI HEBO3MOXKHO;

C) cuctema HE MMEET PEUICHUH.

3. IlepeMHOXaTh MOKHO MaTpPHUIIBIL:

B) ToybKO KBapaTHBIC MATPHUIIBL;

C) TOJIbKO eIMHUYHBIC MATPHUIIBI,

D) MaTpuiipl Takue, 4TO JIEBbI COMHOXHTEIb MMEET CTOJILKO CTOJIOIIOB, CKOJBKO CTPOK Y MPaBOrO
4. OrmpenenuTesb BEIYUCIAETCS:

B) TosibKO /17151 € TMHUYHOI MaTpPUIIbI,

C) TonBKO 1Sl TUarOHATBHON MaTPHIIBI;

D) TosibKO /7151 KBAIPATHOM MaTPHIIBL.
5. TpaHcnoHupoBaHHas KBaJpaTHas MaTpPULIA UMEET ONPEaeIUTENb!
A) paBHBIH OTPEIEIUTEIIO UCXOTHON MaTPHIIbI;

D) paBHBIIi ONIPEACITHUTEINO HCXOAHOW MAaTPHUIIBI, B3ITOMY C OOpaTHBIM 3HAKOM.
6. OOpaTHas MaTpulla CyIIeCTBYeT JJIs:

B) mo0oii kBagpaTHON MaTPHIIBI,

D) nro0oii kBagpaTHOW HEBBIPOXKICHHOW MaTPHIIBL.

7. Ilpu yMHOXXEHMM MaTpHUIIbl HA 0OPAaTHYIO K HEH MosTydaem:

CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHUE COIEPIKAHNS OIIEHOYHBIX CPEICTB CPeay 00yUaIOMMXCsl YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




B) marpuy-cron6er;
C) marpuIry-cTpoKys;
D) enunmuHyIO MaTpuiy;

8. Cucrema ITMHEWHBIX YpaBHEHU UMEET pellieHue TOr/1a U TOJIbKO TOra, Korja:
A) paHT MaTpHIIbl CUCTEMBI OOJIbIIE PAHTA PACIIUPEHHON MATPHIIBI CHCTEMBI,

B) paHr MaTpHIIbI CHCTEMbI MEHbIIIC PAHTa PACIIUPEHHON MATPHIIBI CHCTEMBI Ha 1;
C) paHr MaTpuIbl CHCTEMbI MEHBIIIE paHra PACIIMPSHHOW MATPHUIIbI CUCTEMBI;

D) paHr MaTpHIIbl CHCTEMbI PAaBEH PAHTy PACIIUPEHHON MATPHIIBI CHCTEMBI.

9. CucTema JIMHEHHBIX YpaBHEHHI HA3bIBACTCS OJJHOPO/IHOM, €CIIU ee MpaBast 4acTh:
paBHa HYJIEBOMY BEKTOPY

A) paBHa HyJIEBOMY BEKTODY;

B) mpaBas yacTh COCTOHT TOJILKO U3 JIBOCK;

C) mpaBasi 4acTb COCTOUT TOJBKO U3 OTPHLATEILHBIX YHCEIT;

D) oTnuuHa OT HyJIEBOI'O BEKTOpA.

10. Meton Kpamepa nmpumMeHuM 151 pelIeHUs CUCTEMBbI JIMHEHHBIX YpaBHEHUH, €CIIN:
A) MaTrpHIia CHCTEMBI JIt00ast;

B) marpwuiia cucTeMbl COCTOUT TOJIBKO M3 €TUHMIL,

C) marpuiia CHCTEMBI JII00ast KBapaTHasi;

D) marpwuiia CHCTEMbI KBaJJpaTHasi U HEBBIPOXKICHHAS.

2 cemecTp:

11. Eciu ¢pyukiust f(X) nenpepsisHa Ha [@;b],audbdepennupyema na (a;b) u y(a) = y(b),ro na (a;b)moxuo
HaWTH XOTs OBl OIHY TOYKY, B KOTOPOH :
A) pyHkius He ornpeeneHa;
B) npousBoHas pyHKIMH HE CYIIECTBYET;
C) Henp3s MPOBECTH KacaTeNbHYIO K rpaduKy QyHKINY;
D) npousBoaHast pyHkuuu oOpaiiaercsi B HOJb.

12. HaiiTi mHTEpBaTBl MOHOTOHHOCTH (DYHKIIMH Y = X2-2X

A) Ha (_ 0,1 ] -yObIBaeT Ha (1 ’ OO)- BO3pacTacT
B)nmal 20,0 -yObIBaeT Ha 0; Oo)- BO3pacTact
C)Ha (_ ;1 ] - BO3pacTaer Ha (] 3 OO)- yOBIBAET
D) Ha (_ OO"O] - BO3paCTaeT Ha (0’. OO)- yOBIBaET

13. I'pacdmk kakoit pyHKIIMH HA BCeM OTpe3Ke [a,b] OHOBpEMEHHO YIOBIETBOPSIET TpeM yeioBusM: y>0; y'<
0;y">07?

Bapuantsl 0TBETOB:




A) Bce rpaduku B) Tonsko II C) Tombko 11T
D) Tonbko II u I11. E) Tombko I u 111

14. IIpon3BoAHOM BTOPOTrO MOPSIKA HAa3bIBAETCS:

A) KkBazipaT IpOU3BOIHON NEPBOTO MOPAIKA;

B) npousBoiHas OT MpOM3BOAHON MEPBOTO MOPSIIKA;

C) KopeHb KBaJpaTHBIN OT MPOU3BOJHOM NEPBOrO MOPSIKA;
D) nepBooOpa3Hast MpOM3BOAHOM MEPBOTO MOPSIIKA

15. YacTHO# mpou3BOJHON (PYHKIIUN HECKOJIIBKUX ITEPEMEHHBIX Ha3bIBACTCS:

A) ipou3BOHAs OT YACTHOTO aprymMeHTa QyHKIINH;

B) npousBoHas oT npousBeaeHUS apryMEHTOB (DyHKIINH;

C) mpousBoHAas OT YaCTHOTO apryMEHTOB ()YHKIIUH;

D) npousBoaHas ot (yHKIMU HPU YCIOBUH, YTO BCE aPTyMEHTHI KPOME OJHOTO OCTAIOTCS

16. ®ynkuus F(x) Ha3pBaeTcst mepBo0Opa3HOii 1Jist HepephIBHON QyHKIMK y = f(X) , ecnu:
A) FX)=f(x)+C; B)F'(x)=f(x); C)F(x)=f'(x); D)F'(x) = f'(x).

17. HeonpenenenHsiM uHTErpasioM GyHKIuM y = f(X) Ha3pIBaeTCs:
A) niepBooOpasnas pyakun y = f(x);
B) kBagpat nmepBooOpa3zHoit pyHkimu y = f(x);
C) cymma Bcex nepBooOpa3HbIX GyHKIuU y = f(X);
D) coBokynmHOCTh BceX mepBooOpa3HbIX GyHKIMHU y = f(X);
18. MeToa HHTETPUPOBAHUS TI0 YACTSIM IPUMEHUM IIPH UHTETPUPOBAHUU:

A) CyMMBI WJTH Pa3HOCTH HECKOIBKUX (QYHKIMMA, B)nmuHeiHoi koMOMHAIMK (PYHKITU;
C) nmpousBenenus HyHKINA; D)nro60# komOuHaLMK J10ObIX QYHKIUH.
19. ®opmyna UHTETPUPOBAHUS 110 YACTSIM UMEET BUJ

A) Iudv:uv+.|.vdu; B) Iudv:uv—.fvdu;
Iudv=_[udx+fvdx: D)J.udv:.fudx—.fvdx

20. Kakoe u3 (Q(13%:0211170,¢ CBOMCTB OMPCACIICHHOI'O NHTETpaJia ABJISICTCA HCBCPHBIM!

A) T(f (x) + g(x))dx = _T f (X)dx + i g(x)dx; B) jl Af (X)dx = A_T f (x)dx;

C) _Tf(x)dx=l; D)Tf(x)dx=—jf(x)dx-
3 cemecTp:

21. YtoOsl pemuTh quddepeHnnaibHoe ypaBHEHHE Y'X + X + Yy =0 , cleayer

1) BBIMOJHATH MOACTAaHOBKY y(X)=x*U(X);
2) pa3zienuTh NepeMEHHBIE;
3) uckats pemenue B Buze y(x)=U(x)*V(x).

22. Pemuth quddepeHnnanbHoe ypaBHEHHE Y’ COS X + Y = XSin X , CIEIyeT

1) BBIMOTHATH MOACTaHOBKY Y(X)=x*U(X)
2) pa3aenuTh nepeMeHHbIe
3) uckats pemierue B une y(x)=U(x)*V(x).

23. TudpepeHiManbHbIM ypaBHEHHEM [IEPBOTO MOPSIIKA SBJIAETCS YPABHEHUE:
1) xy’+sinx-y=0; 2) x+sinx-y=0;
3) y'+y'sinx+y=1 4) y"+y —2=cosx;




24. TudpdpepeHnnanbHbIM ypaBHEHHEM C pa3IeIsSONMMUCS TIEPEMEHHBIMU SBISETCS YPaBHEHUE BHUJIA:
2,
1) y-cosx=0; 2)y' =Xy,

2y
3) y=_2 . 4) y+=L=x;
)y iy ) Y+ -

25. Pemenue oqHOpOJHOTO AU GEepeHIINATHFHOTO YPaBHEHHS MIEPBOTO MOPSIKA MOKET ObITh HalIEHO B BHJIE:
1) y =u-v, rae U = u(X) u V = V(X) — HEKOTOpbIC HEU3BECTHBIC (PYHKIIHH;
2) Y = U-X, Tae u=u(X) — HeKoTopasi Heu3BecTHast (QyHKIHS;
3)y=u+v,rae u=u(X)u V= V(X) — HEKOTOPbIC HEH3BECTHBIC (DYHKIINH;
4) y =u + X, rae U = u(X) — HeKkoTopast Heu3BeCTHast () yHKIIHSL.

26. JIuHelHBIM HEOTHOPOAHBIM AU(PEepeHInATbHBIM YPaBHEHHUEM IE€PBOTO MOPSIIKA ABIISIETCS ypaBHEHUE
BUJIA!

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

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

3) ¥’ = f(X; y), rae dyuxuus f(X; y) — oqHOpoaHAS;
4) y' + p(x)y = 9(x);

27. 3anucatb CTpyKTYypy yactHoro pemenus y* JIHAY :y"+2y"+y =(18x+8)e™*
1) yx=(4AX +B)e™; 2) y*=(AX +B)xe™; 3) y*=(4AX + B)x’e™".

28. Haiitu pemenue ypaBHenus )" +) =e":

1) y=€"(C,+Cx)+e"; 2) y=Cl+CZe_x+%ex; 3) y=e " (C,+C,x)+2e".

29. Kakoe u3 /1Y penraercs moactaHoBkoit y' = P,y" = PP'?

1 V'
1 ) /2; 2 "_ - 3 "_ _ .
) Wy x+(y) )y 3,—y )y ctg2x

30. Pemuth ypaBHenue )" +5) +6y=e":
1) y=Ce > +Cre™+e™; 2) y=Ce ™ +Ce™ +%e" 1 3) y=Ce ¥ +Ce> +2e7".

4 cemecTp:

31. Ecnm mmeeTcst N HeCOBMECTHBIX COOBITHI Hi, 00pa3yromux MoNHYyO TPYIIY, U U3BECTHBI BEPOSITHOCTH
P(Hi), a coObITHE A MOXET HACTYIUTh Mocie peaau3anuu ogHoro u3 Hi u u3zsectHsl BepositHoct P(A/Hj),
T0 P(A) BeIuncsiercs mo ¢popmyse

A) MOJIHON BEPOATHOCTH

B) bepnymu

C) Myagpa- Jlamnaca

D) baiieca

32. BeposSITHOCTh TIOSIBIICHUS COOBITUSI A B UCIIBITAHUU paBHa p. UeMy paBHa AWCIIEPCHUS YHCIIA TTOSBICHUS
COOBITHS A B OJHOM HUCIBITAHUN?

A) l-p

B) p(1-p)

C)p

D) 1/p




33. Ilo kakoii popmysie BEIUUCIAECTCS BEPOSITHOCTH COBMECTHOT'O TIOSIBJICHUS JIBYX HE3aBUCHMBIX 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. dynkimei pacpeneneHus CrydaiiHoi BennunuHbl X Ha3biBaeTcs GyHKus F(X), 3amaromas BEposiTHOCTh
TOr0, YTO CJIy4aiiHas BEJIMYMHA X MIPUMET 3HAYEHHUE:

A). 6ombIee X

B). MeHbI11€€ MK paBHOE X

C). paBHoe X

D). MenbIee x

35. BepoATHOCTh TOTO, YTO JOM MOXET CropeTh B TeueHuu rojaa, pasHa 0,01. 3actpaxoBano 600 momos.
Kakoit ¢popmynoii ciemyer BOCIONb30BaThCs, YTOOBI HANTH BEPOSTHOCTH TOTO, YTO CTOPUT POBHO 6 1OMOB?
A) dbopmynoit beprymu

B) unTterpansnoii popmymnoii Myaspa- Jlamaca

C) dbopmynoii [Tyaccona

D) noxanwHOM (hopmyroit Jlammnaca

36. . KoM6 m___ " :
.. KomOuHanmu, 9ucio KoTopsIx onpeneisercs mo popmyie C; —m , Ha3pIBAKOTCS:

A) coueTaHUSIMU;

B) pasmemenusmuy;

C) nepecraHoBKaMu;

D) pa3mMenieHUsIMH C IIOBTOPECHUEM

37. ITnoTHOCTBIO BepositHOCTH f(X) HEempepbIBHOU ciiyuyaiiHON Benn4nHbI X HAa3bIBACTCS:
A) npoun3BoaHast yHKIHUU paclpeaeeHus clydailHOi BeTUYUHbI X;

B) nepBoobOpazHas pyHKIMHU pacnpeaeaeHns CIydaifHoN BEIMYUHBI X;

C) npou3BoHAS CITy4aitHOW BETUYHUHEI X;

D) nepBooOpa3Hast ci1y4aiiHOM BeTUUUHBI X.

38. K BEIOOpOYHBIM XapaKTEpPUCTUKAM PACCESHUS CyYailHOW BETMYHUHBI OTHOCUTCS:
A) BrIOOpOUHas MoJIa;

B) BeiOOpouHas Mmenuana;

C) BeIOOpOYHAS AUCTICPCUST;

D) BeiOOpouHas cpenHsis.

39. UncnoBoe 3HaYCHNE CEPEIMHBI JOBEPUTEILHOTO HHTEPBAJIa XapaKTePH3yeT:
A) ToYeuHYIO OLIEHKY TapaMeTpa pacrlpeieieHus;

B) uaTEepBaNbHYIO OIIEHKY TTapaMeTpa pacipeaesiCHHs;

C) Ha/Ie)KHOCTH OIIEHKH IapamMeTpa pacipeeeHus;

D) TOYHOCTb OLEHKKN NapameTpa pacnpeaeneHus.

40. TIpenmonokeHre 0 BUE WITH MTapaMeTpax HEU3BECTHOTO 3aKOHA PACIIPEACTICHHUS Ha3hbIBACTCS:
A) HyneBoii TMIIOTE30H;

B) anbTepHaTHBHON rUNOTE30M;

C) ommbxoii nepBoro poja;

D) ommOkoii BTOpOTO poja.

41. K BBIOOpOYHBIM XapaKTEPUCTUKAM TIOJIOKECHHUS PACTIPEICIICHHS CITy9ailHOM BETMUYMHBI OTHOCUTCS:
A) BeIOOpOUHAs MOJIa;

B) Be1OOpOUHBIH KO3 UITUEHT aCHMMETPHH,

C) BbIOOPOUHBIN KOO PHUIIUEHT SKCIECCa;




D) BeIOOpOYHBIH IIEHTPATBHBIA MOMEHT BTOPOTO MOPSAKA.

42. K BBIOOpOYHBIM XapaKkTeprucTukam GOpMbl pacpeiesICHUs CIydyaiHON BETMYHMHBI OTHOCHUTCS:
A) BEIOOpOYHAS TUCTIEPCHS,

B) BeiOOpOUHas menuaHa;

C) BeIOOpOUHAs CpeaHss;

D) BeIOOpOUHBIH KOAPPHUIIMEHT ACHMMETPHH.

43. IIpu poBepke cTaTUCTUUECKUX TumoTe3 yeiaosue P(K > Ky,) = a onpeznenser:
A) TpaBOCTOPOHHIOIO KPUTHYECKYIO 00JIACTh;

B) 1eBOCTOPOHHIOI KPUTHIECKYIO 00JIACTh;

C) 1ByCTOPOHHIOIO KPUTHYECKYIO 00J1aCTh;

D) ypoBenb 3HaunMoCTH (OMIKOKY IEPBOTO POJIa).

2.2 TunoBble 3aJaHNS VI OLI€HKH HABBIKOBOI0 00pa30BaTeILHOIO pe3yJibTaTa

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

Kox u naumenoBanue OO6pa3oBarenbHbIN pe3yibTaT
HHAUWKATOpa JOCTHIKCHUS
KOMIICTCHIITUN

OIIK-1.1: I[TpuMeHsieT METOIBI OO6yyatoniuiicst ymeeT:

BBICIIICH MaTEeMaTHKH JIJIs -HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX MUCIMIUIMH B MPO(ECCHOHATBHOM
pelnieHus 3agay JIeSATENbHOCTH,

npodheCCUOHATBHOM -IIPUMEHSTh MAaTEMAaTUIECKUE METOIBI JJIsl PEIICHUS IPAaKTUUECKUX 3a/1a4.

JIeSITEIbHOCTH

1 cemectp

44. Cucrema KaHOHMYECKHX YPaBHEHHH Ul jKeJIe3HOJOPOKHOIO MOCTA, Harpy>KEHHOI'0 TOPU30HTAIBHOM
y3JI0BOM Harpy3Kkou, UMeeT BUJIL:

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

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

I'ne X1y X5,X3,X,,Xg — HCKOMBIC YIJIOBBIC IIEPEMCIICHUS KECTKHUX Y3JIOB MOCTA. HeO6XOI[I/IMO BBIYHCIINTDH

3HAYCHHUEC YIJIOBBIX nepeMemeHm?I JJIA OIIPEACTICHUSA CTaTHYECKOU HEOMPECACINMOCTH MOCTa.

45. 3aBoj IO IPOU3BOJACTBY PEIbCOB BBINYCKA€T TpU HMX BHAA P,, P,, P; Ha MPOU3BOACTBO KOTOPBIX

3aTpavyuBACTCs YCTHIPE BUIA ChIPbA S;.S, .53.54 . HOpMBI pacxoda CbIpbA U €r0 3a1achbl 3aJaHbI B Ta6J'II/II_ICI

ITponykums P, P, P, 3anacel
Ceipbe CBIPbsl
S 1 1 2 190
1
s, 2 0 2 180
S, 2 1 0 160
S, 1 2 2 250

Onpenenuts IJaH BbITycKa MPOAYKIUH, IPU KOTOPOM PACXOIYEeTCS MOJIHOCTHIO BCE CHIPHE.




46. IIpennpusTHe BBIIyCKACT MATEPHUANIBI IS CTPOUTENIBCTBA XKEJIE3HBIX JOPOT TPpEeX BUIOB: [y, P,, P; U UCTIONB3YET

23
CBIPbE JIBYX THIOB: S; 1 S, . HOpMBI pacxo/a ChIpbs XapaKTePU3YIOTCS MATPHLCH , _| 5 ¢ |, T/IC KaXK/IbIil STEMEHT

4 1

aij (i=1,2,3; j=1,2) moka3piBacT, CKOJbKO CIUHHUI[ MPOAYKIIMH j- THIA PACXOMYETCsl Ha MPOHM3BOJICTBO CIUHHUIIBI
npoaykuuu i-ro Buaa. [lnan Beimycka nmpoayKiuu 3aaaH matpuueii-ctpokoir C=(100 80 130), cToUMOCTb €ITUHUIIBI

N 40
KaKIIOTO THIA CHIPhS (IIEH. €1.) — MaTpuIlei-cToI0moM B = e | OrmpenenuTs 3aTpaThl CHIPbsI, HEOOXOAUMBIC IS

IUIAaHOBOI'O BBINIYCKaA IMPOAYKIINU, U O6H_IYIO CTOUMOCTB CBIPbs.
2 ceMecTp

47.  VYron, W3MEPEHHBIH TEONOJMTOM, OKazajcs paBHeIM 22°2030"+30”. KakoBa oOTHOCHUTEIbHAS
HOTPELIHOCTh U3MEPEHUS?

48. YpaBHEHHE JBHXCHUS aBTOTYJPOHATOpa (MallMHA JUIS TPAHCIIOPTHPOBAHMS OPTaHUYECKHX BSDKYIHX
MaTepHaioB U UX PABHOMEPHOT'O PACIPE/ICIICHUS IIPU YCTPONUCTBE IPABUIHBIX U HIEOCHOYHBIX TOKPBITHI)
umeeT Bug I = ti + t2) + t3k, rae t — Bpems. OnpenenuTh CKOPOCTh U YCKOPSHUE TBUXKEHHS B MOMEHT t = 1.

2 43 o
49. TToe3a-pembCoyKIa uuK gBrkeTcs 110 3akony © = 21t +3t° —t° . Haiiti ero MmakcumanbHy 0 ckopocTs.

50. MoOMEHT CONpPOTUBICHUS OaTKh KEIEC3HOAOPOKHOTO MOCTAa MPSMOYTOJBLHOTO CEUYCHHS Ha H3THO
IIPOMOPIIMOHAJICH ITPOM3BEICHUIO IIMPHHBI TOTO CCUCHHUS Ha KBAAPAT €ro BeICOTH. KaKOBbI JOKHBI OBITH
pa3Mmepbl CeueHHs OaIKH, BBIPE3aHHON M3 KPyrjiaoro OpeBHa auamerpoMm d, 4yToObI €€ CONMPOTUBIICHHE Ha
M3ru0 ObLI0 HAHOOJIBIINM?

51. Kakyto paboTy HaJj0 COBEpIINTH HAKJIOHHOMY BUOPAIIMOHHOMY I'POXOTY (YCTPOHCTBO AJIi MEXaHUYECKOM
COPTUPOBKH CBHIMYYUX MAaTEpUANIOB), YTOObI pacTSIHYTh MPYKUHY MEX1y CTaOMIU3aToOpaMu Ha 4 cM, ecliu
U3BECTHO, YyTO OT Harpy3ku B 1 H ona pactsarusaercs Ha 1 cm?

3 cemecTp

52. YcTaHOBIEHO, 9TO CKOPOCTh V HHOMIBTpAMU BOJBI B TIOYBY, KaK (YHKIIMS BpeMeHH 1, BEIpakaeTcst 1Mo
dopmyne V = a + bt — 0,5, rae a u b korcranTel. [TocTosiHHAST @ 3aBUCHUT OT THIIA OYBBI U MPEACTABISIET
co00il MHUHHMAaJbHYIO CKOPOCTb, C KaKOW BOJa NpPOCAUYMBAETCS B IMOYBY 1O COCTOSIHUSI €€ IOJIHOTO
HaceleHus. [loctosiHHas b XxapakTepusyeTr cTerneHb BIAKHOCTH TMOYBBI, TpH D = 0 MBI UMeeM CKOPOCTh
MHQUWIBTPALUU B YCIOBUAX HACBIIIEHUS TOUBbI. @YHKIMS V aCUMIITOTHYECKH CTPEMUTCS K 3HAUEHHUIO a ITPU
t. OnpenenuTh KOIUYECTBO BOJBI Q, MPOHUKAIOIIEH B TPYHT.

53. 3a cKOIBKO BpEMEHHU JOCTaBlIeHHas OUTymMHas cMech, Harperas no 100°, B moa3eMHOM rapaxe c
temnepatypoi TO = 20°, oxnaautcs 1o 25°, eciu 10 60° ona oxmaaurcs 3a 10 muH.?

54, )KGJ'ICSHOHOPO)KHBH\/'I COCTaB MAaccoif M KI' B MOMEHT OTKIIOUEHHS JABUTraTEIId JIOKOMOTHBA HICI CO
ckopocthio 20 m/c. Yepes 50 ¢ ckopocTh cocTaBa ymMeHblImiachk 10 10 m/c. IlpuHumasi, 410 CONpoTHBIICHHE
JIBYDKEHUS TTPOMOPIIMOHAIFHO €r0 CKOPOCTH, HAWTH YpaBHEHUE CKOPOCTH M OIPENENUTh, Yepe3 CKOIBKO
CEeKYyHJI OT Havajia JBM)KEeHHUs 06e3 paboThl IBUTATEIIS €r0 CKOPOCTh OKAXKETCs] paBHOU 5 M/c?

55. YckopeHue npsMOJIMHEHHOT0 IBUKEHHS IOKOMOTHBA BeIpaskaeTcst popmysnoit a = 2t — 10 m/c2. Haiitu
ypaBHeHHe aBrkeHust, ecau pu t = 0 cek. S=4 mu npu t = 3 cex. S = 13 M, 1 MTHOBEHHYIO CKOPOCTb
noxkomotuBa npu t = 10 cexk.

56. XKeneznogmopoxkHast miuar¢opma Macchl M, BbIBEACHHAs M3 IIOJIOKEHUS DPAaBHOBECHS, COBEpIIAET
KoJeOaHus B BEPTUKATBHOM IMJIOCKOCTH oA jeiicTBueM BhHyxaatomeit cunsl T (X), rae x — Bpems.

HaiinuTte 3aBHCHMOCTh OTKJIOHEHHs MIaTdopMel oT mojoxkenus pasHoBecus Y(X) oT Bpemenm, ecin




COIIPOTHBIICHHE CPEAbl IIPONOPLHOHAIBHO CKOPOCTH, C KO()(HUIHEHTOM HPOIOpLUHOHATbHOCTH K, a
BOCCTAHABIIMBAIOIAsl CHUJIa PECCOPBl, CTpeMsmlasicsi BEpHYTh IUIaTGOpMy B IMOJIOKEHHE DPABHOBECHUS,
IPOTIOPIIMOHAIEHA BEJIMYNHE OTKJIOHEHHMS, ¢ KOd()(GHUIIEHTOM IpornopuroHansHocTH K,. Cunraercs, 4To B

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

4 cemectp

57. JlokazaTh, 4YTO HENpepbIBHAS clyyailHas BeIMYMHA 1 — BpeMs MEXIYy TMOSBICHUSMU JIBYX
MOCJIEIOBATEIbHBIX COOBITH B  TEXHOJOTHYECKOM IMPOIECCe CTPOUTENBCTBA  JKEJIE3HBIX  JOPOT
(mpocTeiiliero) MOTOKAa C 3aJaHHOW WHTEHCHUBHOCTBIO A— HMMeEeT IoKa3aTelIbHOE pacHpeaeiicHue

Ft)=1-e™ (t>0).

58. Cpennee 4Mci0 3aKa30B O€TOHA Ul CTPOMTEIBCTBA KEJIE3HOJOPOXKHBIX MOCTOB, IOCTYHAIOIIUX Ha
JUCIETUYEPCKUI MyHKT 3a OAMH 4ac, paBHO TpeM. HallTu BeposATHOCTH TOro, YTO 3a 2 yaca MOCTYIIUT: a)
YeThIpe BbI30Ba; 0) MEHEe YEThIPEX BHI30BOB; B) HE MEHEE YEThIPEX BbI30BOB.

59. [1o mpoTOKOIY MOJIOKEHHSI PETLCOBBIX HUTEH 110 YPOBHIO, U3MEPEHHOMY IONIEPEK OCHU IYTH B CEUEHUSX,
PacIoJIOKEHHBIX Yepe3 5 METpoB

-4 /0 |-2 11 |2 |1 |3 |0 |2 |[-5]|1 |[-3 |0 |4 ]2 -1 13 |1 |-1 10
1 {3 |0 |4 |-7 /5 |1 |-2 ]2 |-1]3 |0 |2 |-1]1 3 |-3 14 |1 |5
6 -1 |1 |7 |6 |-1 |7 |8 |4 |8 |5 |[-2]1 |5 |2 2 |1 |14 |41
2 |-3 |7 10 |3 |2 (4 |[-5]|6 |8 |-1 |0 |6 |-2]0 /7 |-2 |16 |0 |8
5 |1 |2 |4 |8 [4 |2 |1 |3 |44 |7 |1 |7 |3 4 1415 |1 |4

COCTaBUTh JIUCKPETHBIH W HWHTEPBAIbHBIA BapHAaLlMOHHbIE psAAbl. HalWTH OCHOBHBIE UHCIIOBBIE
XapaKTEpUCTUKHU: BEIOOPOUHYIO CPEHIO0, CPEIHEKBAIPATUUHOE OTKIOHEHUE, MOy U ME/IUaHYy.

60. Beruncinuth MMPOLCHT NPOTAKCHHOCTHU HCUCIIPABHOTO ITYTH 110 CTATUCTUYICCKHUM JJdAHHBIM U3MCPCHU A
OTKJIOHCHHS HIUPUHBI KOJICU OT €€ HOPMATUBHOI'O 3HAYCHUA 1520 MM, €ClI1 O = 2,6 , YUUTBIBAs, 4TO

OTKJIOHCHHA B IIMPHUHC KOJICU HA NPAMBIX U KPUBBLIX YJaCTKax IMMYyTH Ha JCPCBAHHBIX UJIN ’KeJIe300€TOHHBIX
mrmajaXx He JOJIKHBI ITPEBLINIATH 110 YIHIMPCHUTO 6 MM H 110 CYKCHHIO 4 MMm.

Kona u HaumeHoBaHue OO6pa3oBarenbHbIN pe3yabTaT
WHINKATOPA JOCTIKEHHS
KOMICTEHITNH

OIIK-1.1: TIlpumenser wmeroasl | OOyJarOUIHiics BIageeT:
BBICIIIEN MaTeMaTUKH UL | -METOJaMH MaTeMaTHIECKOTO OMHCAHMS (PU3NICCKHUX SIBICHHUHA U MPOLIECCOB,

pemeHus 3ajaq | -almaparoM MareéMaTU4Y€CKOro aHaljlin3a, TEOpUun BCpOﬂTHOCTeﬁ H MaTeMaTH4YSCKOM
poQecCHOHATBHON CTaTUCTHUKHU.
JACATCIBbHOCTHU
1 cemectp:

5 3 4
61. HaiiTn nmpousBegeHne MaTpUIl 1 3 3 4

2 15
31

62. HaiiTu BeKTOpHOE MPOU3BEICHHE BEKTOPOB.
a={2;1;3}u b={1;2; 3}.
63, Hai i 3x% +9x +6
. Haiitn npenen im oo
2 cemecTp:

3
64. Haiitu npoussoanyto QyHkuuu Y =594,

65. Haiiti mponsBoaayro dyrkmmn U= x2+3xy? B Touke M(1;1) B HampaBlIeHNM eIMHAYHOTO BGKTOpaé
(0;1)
2x° —x°+2

66. HaiinuTe HEonpeaeIeHHBIA HHTErpall | = dex




3 cemecTp:
67.. YKa3aTh BUJ 4aCTHOTO pelreHns ypaaeHus Y — 2y = 6+12x - 24x°.

68. T JLH.JI.Y. nogobpars CTPYKTYPY YaCTHOTO PEIICHHS y* 10y +20y =e 2. x>

0 2an

.
—h +1

69. Haiitu 00:1acTh CXOIUMOCTH CTETIIEHHOTO Psijia

70. Haiitu pasnokeHHUE B CTEIEHHON psii MO CTENEHsAM X pelieHus IuddepeHInanibHoro ypaBHEHUS

(3anucaTh TpH NEPBBIX, OTIMYHBIX OT HYJIS, YWIEHA 9TOro pazinoxenusd) Y = XY + e, ecimn y(O) =0.

4 cemecTp:

71. VI3 renepaiibHOM COBOKYIHOCTH M3BJeueHa BIOOpka oobema N=20.
Xi 3 4 6 9
ni 2 4 7 7

Haiitn HecMeleHHYIO OLIEHKY MaTeMaTHYECKOT0 OXKUIaHUS.

72. Ha cxnax nocrynaet 40% neraneii ¢ mepBoro 3aBoja u 60% aeraneit co BToporo 3aBojaa. BepostTHOCTh
M3TOTOBJICHHS Opaka JUIsi IEPBOTO U BTOPOTO 3aB0j1a cooTBeTCTBeHHO paBHbI 0,01 1 0, 04.HaliTu BepoATHOCTH
TOTO0, YTO Haylaqy MOCTYIUBIIAs HAa CKIIAJ JETAIb OKAXKETCS OpaKOBaHHOM.

73. HempepbiBHas ciydaiiHas BeauunHa X 3a7aHa QyHKIUEH pacrpeneiaeHus

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

Yemy pasHo ?

74. CnyuaiiHas BelMurHa X 3a/1aHa PSIOM paclpeesICHHUs

Xi|-1] 0|57
ni|10] 2 | 6|2
Haiiti 06beM BEIOOPKU N M OTHOCUTENBHYIO YACTOTY W3 BapUAHTHI X3.

75. U3 renepanbHON COBOKYMHOCTH HM3BJeueHa BbIOOpKAa oObemMa N = 70, MOMUTOH OTHOCUTEIBHBIX YaCTOT
KOTOPOH UMEET BUJT
w; A
O

0,1 f-—

0 2 4 6 8 X,
HaiiT uncno Bapuant X2 = 4 B BEIOOpKe.

76. Jlna ciydaiiHOW BeaMuuHBI X, paclpeneseHHON 1Mo HOpPMaJIbHOMY 3aKOHY, HaiJleH J0BEpUTETbHBIN
uHTepBan (12,46; 13,56) nis OLIEHKM HEM3BECTHOIO MAaTEMaTH4eCKOro oxuaanusa. OnpeneiauTb TOUYHOCTh
OLICHKH.

2.3. IlepeudeHp BOMPOCOB Ui HOATOTOBKU 00YYaIOMIMUXCS K TPOMEXKYTOUHOM aTTecTaluu
Bormpocs! k 3adery ¢ onenkoit (1 cemectp) :

1. Marpuiipl, UX BUJBL.

2. Crnosxenue (BBIYMTAHUE), YMHOKEHUE MATPHII.




Onpenenurenu BTOPOro U TPETHETO MOPSIIKA.

OcHOBHBIE CBOWCTBA ONPEAEIUTEIEH.

Onpenenurens n-ro Mopsiaka

OOpatHas marpuIa.

Panr maTtpuis!.

Cucremsl nuHelHbIX ypaBHeHUN. Teopema Kponekepa-Kanemnu.
Meton Kpamepa aiist peiiieHust CUCTEM JIMHEHHBIX YpaBHEHUM.

RR©O©ooN AW

0.  Meroxa oOpaTHOI MaTPHUIIBI TS PEIICHUS CUCTEM JTMHEHHBIX YPaBHCHHIA.
1.  Meron I'aycca muist penieHrs CUCTEM JTUHEHHBIX YpaBHEHUH.
12. OnHOpOAHBIE CUCTEMBI JIMHEUHBIX YPABHEHUM.
13.  BekTtopsbl, reoMeTpUUECKHE ONEPALUU C BEKTOPaMH.
14.  JluneliHas 3aBUCUMOCTb BEKTOpoB B R2. basuc.
15.  Jluneiinas 3aBUCUMOCTb BeKTOpOB B R3. ba3uc.
16.  KoopaunartHast popma 3ammcu BeKTopa.
17.  ]JlelicTBus C BEKTOpaMHu B KOOPJAMHATHOU (hopme.
18.  JlenmeHue oTpe3Kka B JAHHOM OTHOIIICHUHU.
19.  CkansipHOe npousBeIeHHE BEKTOPOB U €ro CBOMCTBA.
20.  BoluncieHHE CKASIPHOTO MPOU3BEICHHS.
21.  JlnuHa BekTOpaA.
22.  Yroa Mexny Bekropamu. OpTOroHaJIbHOCTb.
23.  BexTOpHOE NPOU3BEJCHHUE U €0 CBOWCTBA.
24.  BpluncieHHE BEKTOPHOTO MPOU3BEICHHS.
25.  Ilnomane TpeyroiabHHKA, BEIYUCIsAEMas Yepe3 BEKTOPHOE IPOU3BEIEHUE BEKTOPOB.
26.  KomumHeapHOCTb.
27.  CwmemaHHO€ NPOU3BECHUE BEKTOPOB, €r0 CBOMCTBA U T€OMETPUYECKHIA CMBICI.
28.  BpluncieHHE CMEIIAaHHOTO MPOU3BEICHHS.
29.  KommiapHOCTb.
30.  TlonsTue 00 ypaBHEHUH MMOBEPXHOCTH U JINHHH.
31.  IInmockocTb; ypaBHEHHE IUNIOCKOCTH, MPOXOASIICH Yepe3 TOUKY U MEePIEeHIUKYISIPHOW BEKTOPY.
32.  Pa3znmuHOE pacIoyioKeHHUEe TUIOCKOCTEH B MPOCTPAHCTBE.
33.  YpaBHEHHE IIIOCKOCTH, IPOXOJIAIIEH Yepe3 TpH 3aJaHHbIC TOUKH.
34.  PaccrosiHHE OT TOYKH JI0 TUIOCKOCTH.
35.  Yroa Mexny IJIOCKOCTSMH, YCIIOBHE MapaIeIbHOCTU U NMEPIEHIUKYISIPHOCTH IIOCKOCTEH.
36.  Ilpsmble B mpocTpancTBe. OOmUE ypaBHEHUS MPSMOH.
37.  Kanonuueckue ypaBHEHUS NMPSMOH.
38.  Ilapamerpuueckue ypaBHEHHS MPSIMOM.
39.  VYpaBHeHue npsMON B MPOCTPAHCTBE, MPOXOASIICH yepe3 ABEe TOUKH.
40.  CBs3b MEXIy Pa3IMYHBIMH YPAaBHEHUSMH TPSMOI B IPOCTPAHCTBE.
41.  Yron Mexay NpsMbIMHU. Y CIIOBHE KOJUTMHEAPHOCTH U OPTOrOHAJIBHOCTH.
42.  Yron Mexay MpsIMOH ¥ IJIOCKOCTBIO. Y CIIOBHE KOJUTMHEAPHOCTH M OPTOTOHAIBHOCTH.
43.  PaccrosiHHME OT TOYKH JI0 IPSMOI B TPOCTPAHCTBE.
44.  TlpsiMble Ha TUIOCKOCTH. Y paBHEHHE MPSMOMU € YIIIOBBIM KO3(DPHUIIEHTOM.
45.  YpaBHeHHE NPSAMOH Ha IMJIOCKOCTH, POXOIAIIEH Yepe3 IBE TOUKH.
46.  PaccrostHHE OT TOYKH JI0 IPSIMO Ha TUTOCKOCTH.
47.  Yron Mexay NpsIMbIMHU. Y CIIOBHE MAapaIeIbHOCTU U NMEPIEHANKYISIPHOCTH NMPSMBIX Ha
TUTOCKOCTH.
48.  Kpussle BToporo nopsaka. OKpyxXHOCTb.
49.  Dmmunc. Kanonnveckoe ypaBHeHue, Gpopma.
50.  DOxkcuenrtpucutet uuHnca. GokalbHbIe PAIUYChl, TUPEKTPUCH.
51.  T'umep6ona. KanHoHnueckoe ypaBHEHHE.
52.  AcumnToThl, popma runepOosbl. DKCIEHTPUCUTET.

53.  Jlupextpucsl, GoKaIbHBIC paaUyChl THIEPOOITHI.

54.  TIlapabona. Kanonnueckoe ypaBHeHue, popma.

55.  Jlupektpuca. ®okaabHbII pagnyc napadobl.

56.  OOmee onpeneneHre KPUBBIX BTOPOTO MOPSAIKA, FTEOMETPUIECKOE U (pU3nIecKas
MHTEpIIpETaIys.



S7.
58.
59.
60.
61.
62.
65.
66.
67.
68.

[IpuBeneHne ypaBHEHUS KPUBOM BTOPOTO MOPSAJKAa K KAHOHUYECKOMY BHUJY.

IToBepxHocTu BToporo nopsaka. Cdepa 1 3JTUICOUI.

['unepOoonIbl: OTHONMOMIOCTHBIM U IBYXTIOJOCTHBIN.

[Tapabonouab!: SITMOTHYECKUI U TUIIEPOOTNYECKUH.

Konyc BTOpOro nopsjka, KOHH4eckue ceueHus (KOHUKH).

[MunuHapsI BTOPOTO MOPSAKA.

KommiexcHble uncia B anredpandeckoil popme u neiicTBUs Hal HUMH.

KommiekcHbie uncia B TPUTOHOMETPUYECKOH U TIOKa3aTenbHOl (popmax.
JIeicTBYsI ¢ KOMIUIEKCHBIMU YHMCIIAMU: CII0)KEHHUE, YMHOKCHHE, JCICHUE.

®opmynsl Myaspa.

Bompocsr k 3auety (2 cemectp) :

1.
2.

Judbdepennman u mpou3BOIHAS YUCITOBON (PYHKIIUN OJHOU MIEPEMEHHOM. ['eoMeTp. CMBICIT.
Teopema o cBsi3u quddepeHIPyEeMOCTH U CYILIECTBOBaHUS Mpou3BogHON. Teopema o cBsi3u

muQQepeHIMPyEeMOCTH U HENPEPHIBHOCTH.

3.

[Tonuelit tuddepeniman u yacTHpIe TPOU3BOHBIC YUCIOBOU (DYHKIIMU HECKOIBKHIX

IIepEMEHHBIX. [ €OMETpUYECKHUI CMBICII.

4, Brruncnenue npou3BoAHbIX U AUPHEPEHINATOB CIOKHBIX (PYHKIIHIA.

5. Brruncnenmne mpon3BOIHBIX HESBHBIX (DYHKIIHH.

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

7. YacTHble MPOU3BOIHBIE YUCIOBOM (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX U TOJTHBIC

Qg QepeHIratbl BBICIIAX MOPSIKOB.

8. CsoiicTBa dyHk1mii, muddepeHurpyembix Ha uaTepaine. Teopemsl Pomst, Komm u Jlarpamxa.
9. Teopema Jlonutaia. PackpsiTie HeonpeneaeHHOCTEN 1o NpaBuily Jlonurans.

10.  Dopmyna Teiinopa s MHOTOYJICHA.

11.  ®opmyna Teiinopa mis ¢pyakur. OcraTouHblii WwieH popmyisl Teinopa B popme Jlarpamxka u
ITeano.

12. Dxcrpemymbl GyHKIHU. BBITYKIIOCTH M BOTHYTOCTH (DYHKITHH.

13.  Touku nepern6a. ACUMITOTEHI.

14.  JlokanbHbIE SKCTPEMYMBI (PYHKIMH HECKOJIBKUX MEPEMEHHBIX.

15.  VYcrnoBHBIE 3KCTpEMYMBI YUCIOBON (DYHKIIMH HECKOJIBKUX NEPEMEHHbIX. MeTo1 MHOXKUTENEH
Jlarpanxa.

16.  I'moGanbHbIE HKCTPEMYMBI YUCIOBOH (PYHKIIMH HECKOJIbKUX NEPEMEHHBIX.

17.  IIpousBojHas CKaJsSIpHOTO OIS 10 HanpaBieHuto. [ pagueHr.

18.  IlepBooOpa3Has u HEONpeAEICHHBIH HHTETpal.

19.  OcHoBHBIE CBOWCTBA HEONPEACICHHOTO HHTETpaIa.

20.  HHrerpupoBaHHE MOJCTAaHOBKON M MO YACTSM.

21.  VHTerpmpoBaHHE HEKOTOPBIX (PYHKITUI, COMEPKAIINX KBAIPATHBINA TPEXUJICH.

22.  PaumonanbHble pobu. [Ipocreiimue panronansHble IpoOH U MX UHTETPUPOBAHUE.

23.  TlonsTue onpeneneHHOTO UHTETpaia KakK Mpe/eia HHTErPATbHOW CyMMBI.

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

25. OI11eHKH OTIPEICTICHHOTO HHTETpaIa.

26.  Teopema 0 cpeHEM 3HAYCHHH.

27.  BolumcieHne onpeneNeHHOro HHTErpaia C IMOMOMIIBIO IMTOICTAHOBKH U 110 YaCTSIM.

28.  BpluncieHue mionaaei miockux odnacTeld, oobemMa U IO MOBEPXHOCTHU Tejla BpaIlleH!s ¢

IMOMOIIBIO OIMPEACIICHHOI'O MHTETpajia.

29.  BepruncneHue JUIMHBI AYTH JIOCKOW KPUBOM ¢ TOMOIIBIO ONPEASIEHHOTO HHTETpaa.

30.  HecoOcTBeHHBIC HHTETPATBI C OCCKOHEYHBIMHY MpeIeiiaMi HHTETPHPOBAHKS U OT Pa3phIBHBIX
(byHKIMH.

31.  TeopeMbl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

32. [onueiit tuddepennman u yacTHbIe MPOU3BOAHBIC YUCIOBOH (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.
['eomeTpuyeckuii CMbICI.

33. JlokanbHbIE 3KCTPEMYMbI (PYHKIIUN HECKOJIBKHX MEPEMEHHBIX.

34. YcnoBHBIE JKCTPEMYMBl YHCIOBOW (PYHKIIMM HECKOJBKHUX TEPEMEHHBIX. MeETo1 MHOXKHUTENICH
Jlarpanxa.



35. 'mobasibHBIC HKCTPEMYMBI YUCIOBOM (DYHKITUN HECKOJIBKHUX MEPEMEHHBIX.

Bompocs! k 3aderty (3 cemectp) :

[onsarue o nuddepenunansuoM ypaBHenuu. 3aaaya Komm s 1Y nepBoro nopsiaka.
VYpaBHeHUE € pa3AeISIOIUMUCA IepeMeHHbIMUA. JInHeitHoe 1Y .

Onnopoxanoe nuddepeHnraibHOe ypaBHEHHE (TIEPBOTO MOPSIKA).

YpaBHeHU B MONHBIX U epeHranax.

3anava Ko s nuddepeHunanbHbIX YpaBHEHUN BBICIIUX MOPSAKOB.

VYpaBHEHMS], JOMYCKAIOLIUE TOHUKEHHUE MTOPSJIKA.

JIuHeitHble OTHOPOAHBIC YpaBHEHUA. OnpeiesIeHUs] U CBOWCTBA.

Perrenue nuHEHHBIX OJHOPOAHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU KO3 PHUIIHEHTAMHU.

CrpykTypa penieHus JMHEHHOro HEOJTHOPOJHOTO YpaBHEeHHs. HaxoxaeHre 4acTHOTO PEeIIeHMs
JMHEWHOTO HEOJHOPOAHOTO YPaBHEHHS ¢ IOCTOSHHBIMU K03 puLimeHTaMu 1 ¢ paBoi 4acThIO
CHEeLUaIbHOTO BUJA.

10.  Mertoa BapHaluy MPOU3BOIBHBIX TOCTOSHHBIX.

11. Hopwmansnsie cuctemsl IY. Pemenne cuctem /Y ¢ noctosHHBIME K03 PHUIIMEHTaMU METOIOM
UCKJIIOYEHUS] U METOJIOM XapaKTEPUCTHUK.

12. Psan. Cymma psina.

13.  OOmue CBOMCTBA CXOISAIIUXCS PSIIOB.

©CEONDO A WN R

14.  CpaBHeHHE PSJIOB € HOJIOKHUTEIbHBIMH YWIEHAMH.

15.  TIlpusnak cxoaumoctu [amambepa AJis MOJOKUTETBHBIX PSJIOB.

16.  PaguxanbHblii npu3HaK cxoauMocty Koy 11 NOJ0XKHUTEIbHBIX PSJIOB.
17.  HWuterpanbHblil npu3Hak cxoaumMocty Ko 1uist ooKUTENbHBIX PSJI0B.
18. 3nakouepenymomue psabl. Teopema JleliOHuna.

19.  3naxomepeMeHHbIE psABI. AOCONIOTHAS M YCIOBHAS CXOAMMOCTH.

20.  DyHKIMOHAJIBHBIE PSAJbI U UX CBOMCTBA.

21.  Crenennsie psasl. Teopema Abeds.

22.  CaoiicTBa CTENEHHBIX PSIOB.

23.  Psn Teiinopa.

24.  DKCHOHEHIMATbHBIN PAI.

25.  Pansr Teitnopa uist cHHyca ¥ KOCHHYCA.

26.  BpbluncieHue 3HaueHUS QYHKIUH ITyTEM Pa3JIOKEHHsI B CTETIEHHON PsII.
27.  BbluncIeHHE HHTETPAJIOB ITYTEM PA3JIOKEHUS B CTETICHHOM PSIII.

28.  IlpubmxeHHOM pemieHue quddepeHNaTbHbIX YPaBHEHUH C IOMOIIBIO PS/IOB.

Bomnpocsr k sk3ameny (4 cemecTp):
Teopus BepossTHOCTEN

1.0OcHOoBHBIE TOHATUS M ompeneneHus. CiyuaiiHble coObiTusa. Kiaccuueckoe M cTaTUCTHYECKOE
oTpesieNICHUs] BEPOSITHOCTU COOBITHS.

2.0cHOBHBIE TEOpEeMbI TeOpuH BepoaTHOcTel. [TomHast rpymmna coObITHIA.

3.3aBUCHMBIE U HE3aBUCUMbIE COOBITHS. Y CIIOBHAsI BEPOATHOCTh. TeopemMa YMHOKEHHUSI BEPOSATHOCTEH.

4.dopmyna moHo# BeposiTHOCTU. BepostHocTh runores (hopmyna baiieca).

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

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

7.buHOMMANBHBIN 3aK0H pactpeznenennus CB, ero cBoicTBa, XapaKTEPHUCTHUKH.

8.Pacnpenenenue Ilyaccona, ero xapakTepuCTHKH.

9.PaBHOMEpPHOE M ITOKa3aTeIbHOE pacupeiereHus HenpepslBHON CB.

10.HopmanbHbiii 3akoH pacnpenenenns CB. ®@ynkuus minotHoct. HopmupoBaHHOE HOpMalibHOE
pacnpenenenue. Marerpan BepositHocter (pynkius Jlammaca).

11.BeposiTHOCTH NONIaiaHus B 3aJaHHBIA HHTEpBaJl. [IpaBuio Tpex curM. ACUMMETpHS U dKCIIECC.

12.BeposiTHOCTh HACTYIUIEHHUS COOBITUHA TIPH HE3aBUCUMBIX HCHBITaHUSIX (dopmyinsl bepHymiu,
Ilyaccona, nokanbHas TeopeMa Jlammnaca).

13.3akon Oonpmmx umcen. Teopema YeOwimieBa, 4acTHBIM ciaydail TeopeMbl. Teopema bepnyrm.
ITonsTne o Teopeme JlsamyHoBa.

14.TTonsiTHe O CiydalHBIX MPOIECCA U UX XaPAKTEPUCTUKAX.

MaremaTuueckasi CTaTUCTUKA



1.I'enepasibHast COBOKYITHOCTH M BhIOOpKa. CtatncTuueckast GyHKIus pacnpeaenenus. Ctatuctuueckas
IJIOTHOCTH BEPOSITHOCTH. YHCI0BBIE XapaKTEPUCTUKHU CTATUCTUYECKHUX PACIPENEICHHM.

2.0OCHOBHBIE MOHATHS O TOYEYHBIX OLEHKAX MapaMeTpoB pacnpenencHuss. OLeHKa MaTeMaTu4ecKoro
OKUJaHUSI.

3.Metozabl IOCTPOEHHUSI 3aKOHOB PACHPEIEIEHUS IO ONBITHBIM JJaHHBIM: METOJ, MOMEHTOB.

4.1IpyHIMTT MAaKCUMAJIBHOTO MPaBIOIOA00HS.

5./loBepuTenbHbBIE HMHTEPBAJIBI U JOBEPUTENIbHASI BEPOSATHOCTb. JlOBEpHUTENbHBIA HMHTEpBAIL MJIA
MaTEeMaTHYECKOT0 OXKUIAHUS IPU O0JIBIIIOM 00beMe BHIOOPKH.

6.JloBepuTeNbHBII UHTEPBAI U1 MAaTEMAaTHYECKOTO OKUIAHUS IPU MaJIoM 00beMe BHIOOPKHU.

7.11oHSTHE O CTATUCTUYECKUX TUITOTE3aX.

8.Buawl runores. Kpurepnii [Tupcona X2.

9.I'umore3a o aMcnepcusX JBYX HOPMaJbHBIX cCiydaiHbIX BennuuHax (CB) (mpu HeW3BECTHBIX
cpennux). 'mnoresa o aucniepcusix AByX HopMalibHbIX CB (IIpu U3BECTHBIX CPEAHUX ).

10.Muoromepubie CB. @yHK1MS U INIOTHOCTH paciipeaesienus n1symepHoi CB.

11.YcnoBHbie 3akoHbI pacnpenencHus. MomeHTol ABymepHoi CB.

12.HopMmaJibHBIH 3aKOH Ha IJIOCKOCTHU. Y CJIOBHBIE MATEMATUYECKUE OKHUIAHMUSL.

13.JIuneitnas perpeccus.

14.KoppensaimoHHO-perpecCUOHHbIA aHan3. OyHKIMOHAIbHAS, CTOXAaCTUYECKass U KOPPESALUOHHAs
3aBUCHUMOCTH.

15.0npenenenre GopMbI MAPHOU KOPPEISAIMOHHON 3aBUCUMOCTH.

16.PerpeccoHHbIi aHaIW3 NapHOM JIMHEHHON 3aBUCUMOCTH.

17 . KoppensairoHHbIN aHAIN3 TAPHOM JTMHEHHON 3aBUCUMOCTH.

18.CraTuctrueckue MeTo 16l 00pabOTKH IKCIIEPUMEHTATIBLHBIX TaHHBIX.

3. MeToanyeckue MaTepuaJibl, ONpe/e/siiolue Mpoueaypy 1 KpUTePpUH OLleHUBAHUSA
copMHPOBAHHOCTH KOMIIETEHIMIA TP NMPOBEJeHNH MPOMEKYTOYHOM aTTeCTALMHU

KpuTepnu (l)OpM]/IpOBaHI/IH OILICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBLIX 3agaHui

- OIICHKa «OTJMYHO» BBICTABIAETCA OOy4arolIEMycCs, €CIIM KOJMYECTBO MPABWIBHBIX OTBETOB Ha
Bornpockl coctanisieT 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKA «XOPOII0» BHICTABIIAETCSA 00yUYarOIeMycCsl, €CIM KOJIMUECTBO IPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot olmiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKAa «YIOBJIETBOPHMTEJBbHO» BBICTABIAECTCA OO0YyYaroleMycsi, €CIM KOJIMYECTBO IPABUIbHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —/5—60 % oT 06111ero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «HEeY/AOBJIETBOPHMTEJBbHO» BBICTABISETCS 00YYarOIIEMYCs, €ClIM KOJMYECTBO IMPaBUIIbHBIX
oTBeTOB — MeHee 60% oT o01iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepuu ¢popMHpOBaHHS OLIEHOK M0 pe3yJbTATAM BbIINOJHEHHUs 3aJaHu i

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJHOCTBIO 06€3 OIMOOK U HEJJOYETOB.

«Xopomio/3a4TeH0» — CTaBUTCS 3a PadOTY, BBITIOIHEHHYIO MOJHOCTHIO, HO TIPY HAIMYHMH B HEH He Ooree
OJTHO Herpy0oil OIMOKN U OJTHOTO HeloueTa, He 0oJiee TpeX HEeJJ0UETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEHO» — CTABUTCA 32 padOTy, €ciau 00yJyarouIuiicsi MpaBUIbHO BBIMOJIHUI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUN HE OoJiee OAHON Tpy0oil OmMOKH U IBYX HEJOYETOB, HE Ooyiee OHOM
rpy0oil u oxaHON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OLUIMOOK, OJIHOM HErpyOol OMIMOKH M JIBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIBHOY MU MPABUIIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- 2pyoOvle OwUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HEe3HAHUe NPUeMO8 peuieHus 3a0ad;
OwUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- He2pyOble OWUOKU. HeMOYHOCMU POPMYTUPOBOK, OnpedeneHUll; HepaYUOHATbHBIL 8b100P X00A peuleHUs.

- He0ouembl: HePayUOHAIbHbLE NPUEMbl BLINOIHEHUS 3A0AHUs; OMOENbHbIE NOZPEUHOCU 8 YOPMYTUPOBKE
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHU.



Kpurepun ¢popmMupoBaHusi OIIEHOK 110 3a4eTy

«3auTteHO»» - OOydaloIIUHCA NEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3JIeNiOB MPOTrpaMMbl H3ydaeMoro
Kypca: ero 0a3oBbIX MOHATUN U (PyHIAMEHTANBHBIX MPOOJIeM; MPHOOpEsl HeOOXOAUMbIE YMEHHUS M HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTHYECKOTO IPUMEHEHHUS MOJyYEHHBIX 3HAHUN, HE JOMYCTUI (paKTUYECKUX OMIMOOK IIpU
OTBETE, JOCTATOYHO IIOCIEIOBATEIbHO M JIOTMYHO H3JIaraeT TEOPETUYECKUI MaTepuaj, AOINYyCKas JIUIIb
HE3HAUYUTEJIbHbIEC HAPYLICHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHS 1 HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO»» - BBICTABISIETCA B TOM Clly4yae, KOTAa O0yJaromuiicss AeMOHCTpUPYET (pparmMeHTapHbIE
3HAHUSA OCHOBHBIX Pa3JIeJIOB MPOrPaMMbI M3y4aeMOro Kypca: ero 0a3oBbIX MOHATUN W (yHIaMEHTaIbHbBIX
npobinemM. Y 5dK3aMeHyeMoro ciabo BBIpaXEeHa CIIOCOOHOCTh K CaMOCTOSTEIILHOMY aHAJIMTHUYECKOMY
MBIIICHHUIO, UMEIOTCS 3aTPYAHEHHSI B U3JI0’KEHUU MaTepHalia, OTCYTCTBYIOT HEOOXOAUMbIE YMEHHS U HAaBBIKH,
JOMyIIeHbI TpyOble OMMOKM W HE3HAHWE TEPMHHOJIOTHMH, OTKAa3 OTBEYATh HA JIOTOJHHUTENBHBIE BOIPOCHI,
3HaHHE KOTOPBIX HEOOXOAMMO JJIsl HOJTyYEHUS TOJIOKUTEIBHOM OLIEHKH.

Kpurepun ¢popMupoBanusi OieHOK M0 IK3aMeHY

«OT1an4yHo» (5 6annoB) — o0yyaromuiicss AEMOHCTPUPYET 3HaHUE BCEX pa3/ieoB U3y4aeMON TUCIUITIIHBIL:
coJepkaHre 0a30BBIX MOHATHHA U (yHAAMEHTAIBHBIX MPOOJIEM; YMEHHE M3JaraTh MPOrPaMMHBIN MaTepuall ¢
JIeMOHCTpalMell KOHKPETHbIX NpuMepoB. CBOOOIHOE BiaJeHHME MaTepHajoM [OJDKHO XapaKTepHU30BaThCS
JIOTUYECKON SICHOCTBIO M YETKMM BUJCHUEM IIyT€H IPUMEHEHMS IOJYyYEHHBIX 3HAHUH B IPAKTHYECKOU
NesITeIbHOCTH, YMEHHEM CBS3aTh MaTepUal C APYrUMH OTpacIsiMHU 3HAHUS.

«Xopomo» (4 6aya) — 00yJarONIHIC JEMOHCTPUPYET 3HAHKS BCEX Pa3/Ie]IOB U3yd4aeMOU JUCIUTIINHBL:
coJiepKaHue 0a30BbIX HMOHATHH U (QyHIAMEHTaNbHBIX POOJIEeM; MPHOOpesl He0OXO0AUMbIE YMEHUSI U HABBIKH,
OCBOMJI BOIIPOCHI MPAKTHYECKOTO MIPUMEHEHUS MTOTyYSHHBIX 3HAHUH, HE JONMYCTHI (PAaKTHUECKUX OMMOOK MpU
OTBETE, JOCTaTOYHO I10CIEN0BATEIbHO M JIOTHYHO H3JaraeT TEOPETUUYECKUH MaTepuall, JOIycKas JIHUIb
HE3HAaYUTENIbHbIE HapYUICHUs MOCJIEI0BATEIbBHOCTH M3JI0KEHUSI U HEKOTOpblE HETOUHOCTHU. TakuM oOpazom
JJaHHAsl OLIEHKA BBICTABIISACTCS 3a IPABUIIbHBIN, HO HEJOCTATOYHO MOJIHBII OTBET.

«Y0BJIeTBOPUTEJBHO» (3 Oamia) — oOyyarouuiicss JEMOHCTPUPYET 3HAHUE OCHOBHBIX pa3ziesioB
IporpaMMbl M3y4aeMOIo Kypca: ero 0a30BbIX MOHATHH M (QyHAaMEHTaNbHBIX NpoOieM. OJHAKO 3HAHUE
OCHOBHBIX IpOOJIEM Kypca HE MOJIKPEIUISIIOTCS KOHKPETHBIMH NPAKTHUECKUMHU NPUMEpPaMH, HE MOJHOCTHIO
pacKphITa CyITHOCTb BOIIPOCOB, OTBET HEAOCTATOUHO JIOTHYEH U HE BCET/Aa IOCIIEI0BaTENeH, JOMYIEHbI OIIUOKH
Y HETOYHOCTH.

«HeynoBiersopurtesbHo» (0 06alioB) — BBICTAaBISETCS B TOM cliyyae, Korja oOydaromuics
JEMOHCTPUPYET (hparMeHTapHbIE 3HAHMSI OCHOBHBIX Pa3/EeioB MPOrpaMMbl U3y4aeMoro Kypca: ero 0a3oBbIX
HNOHATUM W (QyHAaMEHTANbHBIX MpobieM. VY 3K3aMeHyeMoro ciado BbIpakeHa CHOCOOHOCTh K
CaMOCTOSITEIbHOMY AHAJIUTUYECKOMY MBIIUIEHHUIO, UMEIOTCS 3aTpPyAHEHMs] B H3JIOKEHUU MaTepuana,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS U HAaBBIKH, JOMYIIEHbI IPpyOble OIIMOKHN U HE3HAHWE TEPMHUHOJIOTUH, OTKa3
OTBEYaTh Ha JIONOJHUTENIbHbIE BOIPOCHI, 3HAHUE KOTOPHIX HEOOXOAMMO MJsi MOJYy4YEHUS MOJOKUTEIbHON
OLICHKH.
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