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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 HGHBIO N3Y4YCHUA TUCHUITIIIAHBI «MaremaTnkay SBISETCS TMOATOTOBKA CTYACHTOB IO MAaTEMATUKE - 0a3bl JJI1 OCBOCHUA

psiaa oOIeHayYHbIX AUCHUILIMH U JUCIUILIMH TpodeCcCHOHAIbHON HANpaBIeHHOCTH, CIIOCOOCTBYIOIIMX TOTOBHOCTH
BBIMMYCKHUKA K MEXKIUCIUIITHHAPHOW YKCTIIEPUMEHTATLHO-UCCIICI0BATEIBCKOM ICITEBHOCTH, U (JOPMUPOBAHUE
MaTeMaTHYECKON KYJIbTYPhI OYIyIIEero CIeuaiiucTa.

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

Hukn (paznen) 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, MaTCMaTUYCCKOIo aHajIn3a U MOACIINPOBAHUA

OIIK-1.1 ITpuMeHsIeT METOIbI BBICIIICH MATEMATHKH ISl PEIICHUS 33134 MPOPECCHOHATBHOMN EATeIbHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

3.1 |3narn:

3.1.1 | OCHOBHBIE TIOHATHS ¥ METOIBI MaTEMAaTHUECKOT0 aHAIIN3a, aHATUTHIECKOH TeOMETPHH 1 JTMHEHHOIT anreOpHl,
nuhepeHnnaTbHOr0 U HHTETPATbHOTO HCUUCIICHUS,

3.1.2 | -ocHOBBI TEOpUU BEPOSTHOCTEH, MATEMAaTHUECKOM CTATUCTHUKH.

3.13

3.2 | YMeTh:

3.2.1 | -ucnoab30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUIIJINH B l'[pO(i)eCCPIOHaIIBHOfI JACATCIIBHOCTU,

322 -IIPUMCHATH MAaTCMaTUYCCKNUE MCTOABI AJIsI PECIICHUA NPAKTHUYCCKUX 3a1aY;

323

3.3 | Baragern:

3.3.1 [ -MeTomaMH MaTeMaTHYECKOT0 OIMUCAHUS (hH3UICCKUX SBJICHUH U IIPOLECCOB,

3.3.2 | -annapaToM MaTEMaTUYECKOrO aHAJIN3a, TEOPUH BEPOITHOCTEN U MaTEMATUUYECKOH CTATUCTUKH.

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 Brenenue. [Ipenqmer matematiku. OCHOBHBIC aJireOpanvecKue CTPYKTYpHI. 1 2
Jlunetinas anredpa. OnpenenuTeln BTOPOro U TPEThero MmopsakoB. OCHOBHbBIE
CBOIMCTBa OIpenenuTeNneii, MUHOpP U anredpamyeckoe pononHenue /JIex/
1.2 Onpepenureny U UX CBOWCTBA, BBIYUCICHUE ONpeaenuTeneit 2-ro; 3-ro; ..., n- 1 2 pabora B
oro nopsiakos. /TTp/ MaJIbIX TPyIIax
1.3 [onsTHE 00 OMpeaenuTese N-0ro MOpsIKa U ero BeIYUCIeHne. MaTpunsl. 1x 1 2 nekuus Oecena
BuIbl. Anrebpa Matpuil. OOpaTHas Marpuia. Teopema CylecTBOBAaHHS U
€IMHCTBEHHOCTH 00paTHOM MaTpHubL. /JIex/
1.4 Meton Kpamepa. MaTpu1isl 1 onepauuy HaJ HUMH. YMHOXeHue Matpull. /Ilp/ 1 2 pabora B
MaJIbIX rpynnax
1.5 Pemenne cuctem nuHeitHbIx ypaBHeHui (CJIY) meTtogom Kpamepa u 1 2
MaTpPHYHEIM MeTomoM. /JIex/
1.6 Ob6paTHas MaTpHIa. Mp/ 1 4
1.7 DnemeHTapHbIe Tpeodpa3zoBanus Matpuil. Panr matpunel. Teopema Kponekepa- 1 2
Kanemmn /Jlex/
1.8 Marpuunsrii meton pemenns CJIY. Haxoxnenne panra marpuisr  /TIp/ 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 Bexkropsl. JInHeliHbIe onepaiuy Hajl BEKTOPaMH, UX CBOMCTBA. basuc B 1 2 JIexius oecena

MIPOCTPAHCTBE, OPTHI, AEKApPTOBa cUcTeMa KoopauHaT. Hanpasnsronye
KkocuHychl. CKaJsIpHOE IIPOM3BECHHUE, €TO CBOHCTBA, MpHIoxkeHus. /JIex/




2.2

BexropHoe npoussenenue. Ero cBoiictsa. ['eoMeTpuueckuil 1 MEXaHUUECKUM
CMBICIT BEKTOPHOT'O MPOU3BECHUs. YCIOBUE KOUIMHEAPHOCTH BEKTOPOB.
CmenranHoe npousBeneHne. Ero cBoiicTBa, BEIYHCIIeHNE, prutoxkeHus /JIex/

23

Bexropsl. JIunelinsle onepanuu HaJl BekTopaMu. CKalsipHOE IPOU3BEIECHHUE
BekTopoB /IIp/

24

BexTopHoe 1 cMenIaHHOe TPOU3BEACHUS BEKTOpoB, 6azuc. /Ilp/

pabora B
MaJIbIX IPYIax

Paznen 3. Ananurnyeckasi reoMeTpus

3.1

HopMmansHoe ypaBHEHHE IIIOCKOCTH B BEKTOPHON M KOOPAMHATHOH (opmax.
OOmmee ypaBHEHHUE IUIOCKOCTH. YpaBHEHHE MIIOCKOCTH, IPOXOSAIIEH uepes TpH
TOYKH. YCIIOBHs NapalIeIbHOCTH U MEPIEHUKYISIPHOCTH MIOCKOCTEN.
I'mmepmockocts /JIex/

32

VYpasuenue miockoctu /TIp/

33

VpaBHeHMe TUHUHU Ha II0cKocTU. [IpocTeiiue 3a1aun aHaTUTHYECKOM
reoMeTpud. BekTopHOe, KAHOHWYECKUE U NTapaMEeTPUIECKHIE YPaBHEHHS
npsimoit. Ilepeceuenne npsiMoil U II0CKocTU. PaccTosHUE OT TOUKU 10
MI0cKOCTH. [TapannenbHOCTh U NePIeHIUKYTIPHOCTD IPSMBIX, TPIMON U
IUIOCKOCTH. /JIex/

Jexnus oecena

34

[psimast B mpocTpaHcTBe U Ha 11ockocTH /I1p/

3.5

JIMHIM BTOPOTO TOPSIIKA: OKPYKHOCTB, JIUIUIIC, TUIIepOoIia, mapabona.
IIpuBeneHne Kk KAHOHMUECKOMY BHTy KPUBBIX BTOpOro nopsaka. [loBepxHoctu
BTOPOTO MOPSAIKA.

/J1ex/

JIEKIHs Oecena

3.6

JlvHUYM ¥ TOBEPXHOCTH BTOpOTro mopsiaka /Tlp/

3.7

ITonsipHbIE KOOPAMHATHI TOUKH. YPaBHEHUs JMHUM B MOJSPHBIX KOOPAUHATAX.
IMapamerpuueckuii criocod 3ananus KpuBbIX. HekoTopble 3aMedaTesIbHbIe
kpuBsle. /JIex/

3.8

IlonspHble KOOPAUHATHI TOUKU. YPAaBHEHUs JIMHUH B IOJIAPHBIX KOOPAUHATAX.
[MapameTpuueckuii criocob 3aganus KpuBbIX. HekoToprie 3ameuaTebHbIe
kpussie. /TIp/

pabota B
MaJIbIX IPYIIax

Paznen 4. JluckperHasi MaTeMaTHKa

4.1

OCHOBHEI€ MTOHATHSI TEOPUU MHOXKECTB M HEUETKUX MHOKeCTB. KaHTOpoBCKOE
ornpeneneHue MHOkecTBa. CriocoObl 3ajannst MHOXKECTB. KoHeuHbIe 1
OeckoHEeUHbIe MHOXECTBA. [lycToe 1 yHHBepcambHOE MHOXKECTBa. MOIITHOCTh
MHOecTBa. Onepanuu HaJ MHOKecTBaMu. Jluarpammsl Diinepa-BenHa.
IokpeiTHe 1 pazduenne MHOXKecTB. OCHOBHBIE TOXKAECTBA anreOpbl MHOYKECTB.
[TonsiTe HeueTkoro MHOXecTBa. OYHKIMS NpUHaAIeKHOCTH. OCHOBHBIE
orepaly HaJl HEUSTKUMH MHOKECTBAMH M UX CBOMCTBA. /JIek/

JIEKIHS Oecena

4.2

MmuoxecTBa. Onepannu Hax MEOXKecTBamu /I1p/

43

OcHoBbl KOMOUHATOPUKU. OCHOBHBIE MPaBUia KOMOWHATOPUKY (CYMMBI,
TIPOM3BEACHHS). YIIOPSAOUCHHBIC U HEYIIOPSI0YECHHBIC BHIOOPKH.
[lepectaHOBKH, pa3MeIIeHHs] COUETAHHsI, COYETAHNUS C TIOBTOPEHUAMH /JIek/

44

[lepecTaHOBKH, pa3MeIeHHs COUETAaHHs, COYETaHHUS ¢ ToBTOpeHUsIMH. /T1p/

Paznen 5. KommiiekcHbIe ynca.

5.1

AnreOpandeckre orepanyi HaJl KOMITICKCHBIME YHCIIaMH. 3aIicCh
KOMIUTEKCHBIX YHCEI B aNre0pandeckoi, TPHTOHOMETPHIECKOH 1 ITOKa3aTeTbHON
¢dopme. /Jlex/

52

KomriekcHbie yrcna U JeicTBrs ¢ HUMU. PellieHne ypaBHEHHUI BO MHOXKECTBE
KOMITICKCHBIX unceln. /TIp/

Pa3nen 6. BBenenne B MaTreMaTHUeCKUi aHAIN3.

6.1

Ionstue pyHKuny, npenen GyHKINH U Hocae10BaTeNbHOCTH. OCHOBHBIE
TEopeMBI 0 IpeJieNax, 3aMeuaTeNbHble peenbl. beckoneuHo Manble U
0eCKOHEYHO OOJIBIIIE BEJIMYMHEI, SKBUBAJICHTHBIC BEJIMYMHEL. HenpepsIBHOCTR
(YHKINH B TOUKE, HETIPEPEIBHOCTD 3JIEMEHTapHBIX (yHKIMHA. CBOHCTBA
(yHKUUI, HEIIPEPhIBHBIX Ha OTpe3ke. Touku pa3psiBa U UX KIacCH(pUKaIUs.
YuciieHHOe pelieHue HeJTMHEHHBIX ypaBHEHHH. /JIek/

JIEKIHS Oecena




6.2

Brruncnenne npenenoB GpyHKIwiA. [1epBeit 1 BTOPOH 3aMeyaTeNbHbIe IPeAeIbl 1
nx cienctsus. PackpeiTue HeonpeneneHHocTei. CpaBHEHHE OECKOHEYHO MaJIbIX
¢byHKUIHMi, MccnenoBaHne QYHKINA Ha HETIPEPBIBHOCTD. Pemnenne 3amay
npodeccnoHanbHOM HanpasneHHocTH. /TIp/

pabota B
MaJbIX FPyIIax

Pasnen 7. CamocTosTe/1bHas padoTa

7.1

IToxaroroBka k jekuusm /Cp/

16

7.2

IMoxroroBka k mpakTuiaeckuM 3austusm /Cp/

48

7.3

Kontponbhas pabora no teme "JIunelinas anredpa u 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 cioxHoOW U 00paTtHOH GyHKIKU. [Ipor3BoaHAsS TapaMeTPUIECKOM
u HesiBHOW QyHKIuH. JJnuddepenunan. [IpnbnrmkeHHbIe BEIMUCICHHS TIPH
nomoun quddepennunana. ['eomerpudeckuiit 1 GU3NIECKUN CMBICT
MPOU3BOIHON. YpaBHEHUs KacaTebHOU U HopMaiii. CBolicTBa
muddepennupyembrx Gyrakuid. Teopemsr Porurs, Jlarpamxa, Komm. [IpaBno
Jlonwrans asist BEIYUCIEHUS mpenenos. /JIex/

Jexus oecena

9.2

Brrancnenne npousBonssix 1 qudpepernuanos @OIL. Beraucnenue
IIPOM3BOJHBIX CIIOJKHBIX, HESIBHBIX M ITapaMeTPHYECKUX (QYHKIMI. Boruncnenne
TIPON3BOIHBIX BEICIINX TOPSIKOB. HaXxoxIeHNE Mpe/IeNioB ¢ NCTIOIb30BaHIEM
npasuia Jlommrans. /Tlp/

9.3

Dopmyna Teitnopa. MccnenoBanne (GyHKIMHU € TIOMOIIBIO ITPOH3BOTHBIX.
HHTepBansl MOHOTOHHOCTH, 3KCTPEMYMBI, HHTEPBAJIbl BBITYKIOCTU U
BOTHYTOCTH, TOUYKH ITIeperuda, acumnroTsl. [locTpoenne rpaduka GpyHKuuy.
Hawnbonsiee 1 HanMeHbIIee 3HAYeHNS QYHKINHT Ha OTpe3ke. ATIPOKCHMANU
ONBITHBIX JJAHHBIX METOZOM HaUMEHBIINX KBaJpaToB. /JIex/

JIEKIHs Oecena

9.4

HccnenoBanue QyHKIMN C MOMOIIBIO TPOU3BOAHBIX. HaxoxneHne Touek
JKCTpeMyMa U Touek nepernda. HaxokaeHne acuMnTor rpaduka GyHKITAH.
ITonmHoe uccnenoBanue GpyHKIMi 1 nocrpoeHue 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,
TEOMETPHUYECKUI CMBICI YaCTHBIX IIPOM3BOIHEBIX M TOIHOTO tuddepeHmana,
KacaTellbHasl INIOCKOCTh U HOpMallb K NoBepXHOCTH. IIpousBonHast mo
HaInpasJeHUI0, TpagueHT. [Ipou3BogHas CIOKHOK (QYHKINH, MUHBAPHAHTHOCTD
¢dopms tepBoro quddepennnana. YactHeie TPOU3BOAHBIE U TP EpEeHITHATEI
BhIcIIMX TopsinkoB. Popmyia Teiinopa. IIpuOkeHHBIE BEIYUCICHUS.
HeobxoquMele 1 JOCTATOYHBIE YCIOBUS dKCTpeMyMa (DYHKIIMM MHOTUX
TIepEeMEHHBIX. YCIIOBHBIN 9KcTpeMyM. Hanbomnbiiee 1 HauMeHblIIee 3HauUCHHE
(yHKINY B 3aMKHYTOH o0nactH. /JIex/

Jexnus 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.
WHTterpupoBanue B KOHeYHOM Buze. /JIek/

JIEKIHs Oecena

11.2

Hemnocpencreennoe unrerpuposanue. /I1p/

11.3

3ameHa mepeMeHHOI B HEONpeAeIeHHOM HHTeTpajie ( METO] TOJICTAHOBKH).
Wuterpuposanue 1o yactsiM /JIex/

11.4

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

pabora B
MaJTbIX TPYIIIax




Pa3noxenne 1poOHON panMoHATBHON (YHKIINH HA IpocTeime.
HHTerpupoBanue MPOCTEHIINX PAIIMOHANBHBIX Tpobeit. /JIex/

11.6

Pasnoxenue ApoOHON palMOHATBHON (YHKIIMH HA MPOCTEHIIIHE.
WHTerpupoBanue NpoCTEHIINX panioHaIbHBIX Apobeit. /IIp/

11.7

WHTerpupoBanye IpON3BOIFHON parMoHAIBHON 1podu. HTerpupoBanne
HEKOTOPBIX UPPALMOHANBHBIX BhIpakeHui. /JIex/

HuTerpupoBanre Npou3BOIbHON palMoHanbHOM qpodu. MHTerpupoBanue
HEKOTOPBIX MPPaLOHANIbHBIX BbIpaxxeHui. /I1p/

pabora B
MaJIbIX TpyIax

11.9

I/IHTCFpPIpOBaHI/IG BBIpa)KCHHﬁ, coaepKaliuxX TPUTOHOMETPUICCKHUEC (l)yHKHI/II/I.
O0630p mpueMoB UHTETpUpoBaHus. /JIex/

11.10

HHTerpupoBaHye BEIPAXEHHUM, COIEPIKALMX TPUTOHOMETPHYECKHE (DYHKIIHH.
O030p mpuemoB unTerpupoBanus. /IIp/

11.11

OrnpeeneHHbI HHTErpall, FCOMETPHYCCKUIT H (PU3MIECKUIT CMBICI, CBOHCTBA.
Teopema o cpeHeM 3Ha4eHNH. 3aMEHA EPEMEHHON U HHTETPUPOBAHHUE TI0
9acTsM B ONpeeTIeHHOM HHTerpaie. /JIex/

11.12

Brrancnenue onpeneneHHbIX HHTErpanos. /IIp/

pabota B
MaJbIX TPYIax

11.13

Teopema o IPOM3BOAHOM MHTErpaa ¢ IEPEeMEHHBIM BEPXHUM IpeeIoM. 3aMeHa
TIepeMEHHON ¥ MHTETPUPOBAHKE 110 YaCTSIM B OIIPEACICHHOM HHTETpae.
[TpubnmxeHHOE BRIYUCIICHNE ONpeAeIeHHOro nuTerpana /JIex/

11.14

[TpubmmxeHHOE BBIYUCICHUE OIIpeAeNIeHHoro nuTerpana /IIp/

pabota B
MaJIBIX PYIIIax

11.15

I'eoMeTprvecKkye IPIIOKEHUS ONPEACICHHOr0 HHTEerpana. Beraucinenue
IO TUIOCKUX (GUTYP U 00HEMOB TEJI BPAICHHS.

Brruncnenue JUIMH OyT TUIOCKUX KPUBBIX U TUIOMIAJIEH TOBEPXHOCTH TEJ
BpanieHus. Hexoropeie Gpu3nveckie IpHIOKEHHs ONPEICICHHOr0 HHTErpaa.
/JTex/

11.16

I'eoMeTpuieckre MPIIIOKEHUS ONPENSIICHHOr0 HHTETpaia. Beraucienne
IJI0IAAeH TIOCKUX (QUTYP U 00BEMOB TeJl BpAICHHS.

BeruncieHue AUH IyT IIOCKUX KPUBBIX U IUIOMIAICH TOBEPXHOCTH TEI
BpaieHus. HekoTopbie GU3NIecKue MPUIOKESHHUS ONPeIeICHHOr0 HHTErpaa.
Mp/

pabora B
MaJIbIX TPYIIax

11.17

Heco6ctBennsle unterpainsl. [Ipn3naku cxogumoctu. /JIex/

JIEKIHs Oecena

11.18

Brrurncienue HecoOCTBeHHBIX HHTErpanos. /I1p/

11.19

Kparubie narerpasbl. OnpesiesieHue U BEIYUCICHHE BOMHBIX M TPOHHBIX
MHTErPAJIOB B JICKAPTOBBIX KOOPMHATAX. 3aMEHA MICPEMEHHBIX B KPATHBIX
HHTerpanax. BelumcieHne IBOHHBIX HHTETPATIOB B MOMSAPHBIX
koopauHarax. /Jlex/

11.20

Kparubie narerpasisl. OnpeseseHne U BEIYUCICHHE IBOMHBIX M TPONHBIX
HMHTErPAJIOB B JICKAPTOBBIX KOOPMHATAX. 3aMEHA MICPEMEHHBIX B KPATHBIX
HHTerpanax. BeluucieHne IBOHHBIX HHTETPATIOB B MOMSPHBIX
koopaunarax. /IIp/

pabora B
MaJIbIX TPYIIax

11.21

reOMeTpH‘IeCKHe n (bl/ISI/I‘IGCKI/Ie MMPUIIOKCHUA KPATHBIX UHTCTPAJIOB. /J1ex/

JIeKius Oecena

11.22

Teomerprueckne 1 GpU3HIECKUE IPUIOKEHIUS KPATHBIX HHTETPAJIOB.
Perenue 3a1a4 mpodecCHOHANBHOM HATPABIEHHOCTH.
Mp/

Paznen 12. CamocrosiTesqbHas padoTa

12.1

JuddepennuanbHas reoMeTpHs KPUBBIX. DIIeMEHTHI Toronorun. Ilnockas
KpHBasi: KpUBHU3HA; PalyC, KPYT U LIEHTP KPUBU3HBL. YPaBHEHHs KPUBOH B
IIpocTpaHCcTBe. BekTop-(yHKINS CKaIIpHOTO apryMeHTa, e¢
nuddepernupoBanye. YpaBHEeHHs KacaTeIbHON H HOPMATIBHOH IIIOCKOCTH K
npocTpaHcTBeHHOI kpuBoil. Kpususna. [lonstue nosepxnoctu. KacarenbHas
IUIOCKOCTh ¥ HOpMaJlb K oBepxHocTH. /Cp/

14

12.2

IToxgroroBka k jekuusm /Cp/

16

12.3

IoaroroBka k mpakTu4aeckuM 3austusm /Cp/

32

12.4

BeinonseHune KOHTponbHO# paboTsl " IuddepeHiransHoe 1 HHTErpaibHOe
nucuucienue" /Cp/

8,6

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 obdniee penrenue. 3anada Komm. YpaBHeHus ¢
Ppa3eNAIOINMHACS NTepeMeHHBIMHA. /JIek/

Jexnus oecena

14.2

Pemenne nugdepeHIInanbHEIX ypaBHEHIH epBoro mopsiaka. /IIp/

143

OIHOpOIHbIE U TMHEWHbBIE YPaBHEHHs IEPBOT0 MOPsi/IKa. YpaBHeHHs: bepHyuiu.
J1.Y. B monHbIX auddepennmanax. /Jex/

JIEKLHs Oecena

14.4

Pemenne nuddepeHInanbHEIX ypaBHEHUH TIepBoro mopsiaka. /IIp/

14.5

YpaBHeHHE BBICIINX MOPSIAKOB. 3amaya Komu. YpaBHeHHS, H0OMyCKAIOIINE
MOHIKEHUs nopsaxa. OJHOPOIHbIE TUHEWHBIE yPaBHEHUS N-TO MOPSAAKA.
Oo6mmue cBoiicTBa pemeHnid. Onpenenurens Bponckoro. @ynnameHTansHas
cucreMa pemenuil. CTpykrypa obmero pemenus. /JIex/

14.6

Mertozbl MOHIKEHHS NopsAAKa AuddepeHuansHbX ypasaeHuit. /TIp/

pabota B
MaJbIX Tpynmax

14.7

OnHOpOJHBIC TMHEIHEIC YpaBHEHHS BRICIIHX MOPSAKoB. /IIp/

14.8

OnHOpOIHBIC TNHEHHBIE YPaBHEHHS C TOCTOSHHBIMU KO3 hummeHTamu.
XapakrepucTiuueckoe ypaBHeHue. Haxoxxnenue obmero pemenus. /JIex/

JIEKIHs Oecena

14.9

PemieHne nuHEWHBIX HE OAHOPOIHBIX YpaBHEHUIT Broporo nopsiaka. /IIp/

14.10

Heonmnoponnsie mureitHbIe Y ¢ mocTossHEBIME KoddduiireHTaMu. MeTton
BapUanuy IPOU3BOIBHBIX IOCTOSHHBIX. MeTO HeONpeIeICHHBIX

ko uumentos as Y co cneunanbHoi npaBoil yacteio. CHucTeMbl

I hepeHINATEHBIX ypaBHEHHI. MeTOAbI HCKITIOUEHUH U XapaKTePUCTHIECKOTO
ypaBHeHusL. /JIex/

ek Oecena

14.11

Heonxopomasie nmureitHbie 1Y ¢ mocTossHEBIME K03 duIeHTamu. Meton
BapUAalldy [IPOU3BOIBHBIX TIOCTOSHHBIX. METO HEONpPEICICHHBIX
ko durmentos s JIY co cnennanbHoi npaBoit yacteio. /TIp/

pabota B
MaJIBIX IPYIIax

14.12

Cuctemsl quddepeHINATEHBIX YpaBHEHUH. MeToIbl HCKITIOYCHUH 1
XapaKTepucTHIecKoro ypasuenus. /IIp/

Pazpnea 15. YUncaoBblie 1 GyHKIHUOHAIBHbIC PSI/ABL.

15.1

YucnoBble psbI C TOJIOKUTEIBHBIME YieHaMUd. HeoOX0oMuMbIid TpU3HAK.
JlocTaTro4HbIe IPU3HAKU CXOAUMOCTH, (cpaBHeHus, Jlanambepa, Korm,
HHTErpajbHbIN)3HaKonepeMeHHble panbl. [Ipusnak Jleiioauma. OneHka ocTaTka
3HaKOuepeayromerocs paaa. AOCOIIOTHAS U YCIOBHAsA CXOOAUMOCTSD /JIex/

15.2

YucnoBsle psiIbl ¢ HONOKUTEIBHBIME WieHAaMH. HeoOX0muMBIiA pH3HaK.
JlocTaTo4yHbIe IPU3HAKU CXOAMMOCTH, (cpaBHeHus, lanambepa, Korn,
uHTETpaIbHbIH) /TIp/

pabora B
MaJIBIX TPYIIIax

15.3

3HakonepemenHbie psapl. [Ipu3nak Jlerioauma. OueHka octaTka
3HaKouepeayromerocs pajga. AOCOIIOTHaAs U yCIOBHAsA cxoqumocTs /I1p/

15.4

OneMeHTH! (pyHKIIMOHANBHOrO aHanu3a. OyHKIMoHaNbHbIE PAAbl. CXOIUMOCTS.
PaBHOMepHas cxoxuMocTh. CBOICTBA paBHOMEPHO cXoasmuxcs psanos. [IpuzHak
Betiepmtpacca. Ctenennsie psasl. Teopema AGenst, 007IaCTh CXOAUMOCTH.
Pamunyc cxopumoctu. IToHsATHE 0 GECKOHEUHOMEPHBIX METPUUIECKUX
npoctpancTBax. Paasl Telinopa u MaknopeHna. Pa3znoxeHne 0CHOBHBIX
9JIEMEHTAPHBIX (QYHKIWI ¥ IPIMEHEHHE UX B PUOIMKEHHBIX BEIYUCICHUIX
(3HageHUs (yHKUOUIL, IpeNeIs, OnpeaeIeHHbIe HHTETPabl, AudepeHHanbHbIe
ypaBHeHust). /Jlex/

Jexnus oecena

15.5

DneMeHTH! QyHKIMOHAIBHOrO aHanu3a. OyHKINOHATBHBIE Psiabl. CXOXUMOCT.
PaBHOMepHaS[ CXOOAUMOCTbD. CBoiicTBa PABHOMCPHO CXOAAIIUXCS PSI0B. HpI/I3HaK
Betiepmrrpacca. /IIp/

pabora B
MaJTbIX TPYIIIax

15.6

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

IMonsiTHEe 0 OECKOHEYHOMEPHBIX METPHUIECKHUX IpocTpaHcTBax. Paapl Teitnopa n
Maxkinopena. Pa3noxxeHre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH U TPUMEHEHHE HX
B IPHONIDKEHHBIX BEIYUCICHUAX (3HAYCHUS (QYHKIUIL, TIpeIeITb, ONpeaeIeHHbIC
uHTerpaibl, uddepeHunansusie ypasaenus). /Ip/

pabota B
MaJIbIX TPyMax




15.7 Ilapmonndeckuii anamus. OproHopMupoBaHHas cucTeMa (yHkimid. Pax dypse. 2 nexnus Gecena
Koadduruentsr Diinepa — Oypre. Teopema Jupuxie. Pax @ypbe 11 4eTHBIX U
HeveTHBIX (GyHKIUH. Pasnmoxenune B psn Oypbe HenepruoanIecKuX (QyHKINH.

IIpakTuyeckuii rapMonndeckuii ananms. /JIex/

15.8 Iapmonndeckuii ananus. OpToHOpMHUpOBaHHas cucTeMa (yHkimid. Pax Oypse. 4 pabota B
Koapdpuuuents Ditnepa — Dypre. Teopema qupuxie. Pag Oypre s 4eTHBIX U MaJlbIX TpYIIax
HeueTHBIX (yHKumil. Paznokenne B psag @ypbe HeNepHOaMIeCKAX QYHKIUI.

IIpakTUyeckuii rapMOHUYECKUN aHATIN3.

Pemienue 3agau npogeccuoHanbHON HAIPaBICHHOCTH.
/Mp/

Paznen 16. CamocrosiTesqbHas padoTa

16.1 Ioxroroeka k nexuusm /Cp/ 8

16.2 IToaroroBka kK mpakTH4eCcKuM 3aHsTUsAM /Cp/ 34

16.3 Brmmonaenne KOHTpobHOH paboTs! 1o TeMe "[luddhepeHnnanbable ypaBHEHHS 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 BepossTHOCTEH. AKCHOMAaTUYECKOE, KJIACCUUYECKOE U FEOMETPUUECKOE 2 nexnus Oecena
OIpeeNICHHs BEPOSITHOCTH. DJIeMEHTH KOMOWHATOPUKH. TeopeMbl CIIOKEHUS ’

YMHOXKCHUS BeposiTHOCTel. DopMyITsl ITONTHOW BeposiTHOCTH | baiieca /Jlek/

18.2 Teopust BeposTHOCTEH. AKCHOMATHYECKOE, KIIACCUYECKOE M TEOMETPUUYECKOE 2 pabora B
OIpeIeNICHHST BEPOSITHOCTH DJIEMEHTHI KOMOMHATOPUKU TeopeMbl CIIOKEHUS U MaJTbIX TPYIIIax
YMHOXEHUS BepOsITHOCTEH. DOpMyITBI MOHOM BeposiTHOCTH U baiteca. /Tlp/

18.3 INocnenoBaTenbHOCTH HE3aBUCUMBIX HeHbITaHHH. Cxema beprymmm. 2 nexuus Oecena
Ipenensuble Teopembl MyaBpa-Jlamtaca u Ilyaccona. /Jlex/

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

18.5 CiyuaiiHble BETUYMHBIL., UX BUJIbI, 3aKOHBI pacipeaciacHus. MaTeMaTHueckoe 2 nexuus Oecena
OXHJAaHWE, TUCTIEPCHs U UX CBOWCTBaA. /Jlex/

18.6 CryuaiiHble BETMYHHBL., X BHJBI, 3aKOHBI pacnpeaeneHus. MaTeMaTHuecKoe 2 pabora B
OXXUJaHue, Tucnepcus 1 ux cporictaa /IIp/ MaJIbIX pymnmnax

18.7 [NonsATHE 0 HAYATBHBIX U EHTPATBHBIX MOMEHTAX. 3aKOHBI OOJBIINX YHCEIT. 2 nekuus Oecena
Curygaitasie nporieccs! /JIex/

Pazgen 19. Maremaruyeckasi CTaTUCTHKA

19.1 MaremaTrueckas ctaTucTUKa. BpIOOpKa, SMIUPUYECKUH 3aKOH pacrpeiesieHusl. 2 neknus oecena
Bri6opounbie cpeaaue. DMnupudeckas GyHKIUS pacipeesieH s, THCTOrpaMMa,

JIMHUS YMITUPUYCCKON TIOTHOCTH.  /JIex/

19.2 MaremaTrueckas cTaTUCTHKA. BbiOopka, sMmupuyecKuii 3aK0H 2 pabora B
pacnpenenenus. /IIp/ MaJIbIX TPpYMIax

19.3 Bri0opounbie cpearue. DMnupuyeckas GyHKIUS pacipeaesieH s, THCTOrpaMMa, 2 pabora B
JMHUS IMITUpUIeckoi urotHocTH /TTp/ MaJTbIX TPYIIIax

19.4 OnpeneneHue TeOPETUIECKOro 3aKOHa PaclpeiesIeHus], TEOPETUUECKUE YACTOTHI. 2 nexnus Oecena
IIpoBepka rUNOTE3HI O BHJIE 3aKOHA pacIipeaesieH s TeHepaIbHOMI
COBOKYMHOCTH. /JIex/

19.5 OnpezeneHre TeOpeTUIECKOro 3aK0Ha paclpeieeHus], TEOPEeTHUECKUE YacTOThI 2 pabora B
IIpoBepka TUIIOTE3HI O BUAE 3aKOHA paCTIpeeIeHIs TeHepaTbHON MaJTbIX TPYIIIax
coBOKymHOCTH. /IIp/

19.6 Craructuueckrue MeToIbsl 00pabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX /JIek/ 2

19.7 CraTHCTHYECKUE METOIBI 00PaOOTKH dKCIEPUMEHTANBHBIX JaHHbIX /T1p/ 2 pabora B

MaJIbIX TPVIIIax

19.8 Perpeccuonnstit ananmuz /Jlex/ 2

19.9 PerpeccuonHbIii aHAHS . 2

Perrenve 3a1a4 mpodecCHOHANBHOM HATPABIEHHOCTH.
Mp/




Pasnen 20. CamocTosiTe1bHast padoTa
20.1 IToxaroroBka k jekuusMm /Cp/ 4 8
20.2 INoxroroBka k mpaxTHdecKuM 3aHATHIM /Cp/ 4 16
20.3 BrinmonHeHne KOHTPOIbHON paboThI 10 TeMe "Teopust BepoSTHOCTEH U 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 3aaHUi, KDUTCPUH UX OLICHUBAHMS,
pacmpeerneHre 0auToB IO BUIAM TEKYIIETO KOHTPOJIS pa3padaThIBAIOTCS MPENoaBaTeNieM JUCIUIUTHHEI C YISTOM €€ CIIeII(DUKH 1

JIOBOZIATCS JI0 CBEJICHUS 00YHJarOMUXCs Ha TIEPBOM YyIeOHOM 3aHATHH.

OHOC.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYILECTBIIACTCS IMpenofaBaTeNieM AUCIHUIUIMHBI (MOXYNs) B paMKaX KOHTAKTHOH
PaboTHI M CaMOCTOATEIbHOH paboThl 0Oydaromuxcst. [ GUKCHpOBaHUS pe3yIbTaTOB TEKYIIETO KOHTPOIISI MOXKET UCTIONB30BaThCS

6. YAEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue Wznarensc On. aapec
TBO, TOXL

JI1.1 [Kapacesa P. b. Beicmras matemaTrka: THHEHHAs anreOpa, BEKTOpHAS OMcK : https://e.lanbook.com/bq
anreOpa, aHaJIUTUYECKasi TEOMETPUsl, BBEJICHNE B CubAJIN,
MaTeMaTHYCCKUI aHau3, MU GepeHIMATHHOS UCUUCIICHIEC 2019
(yHKIIMH OHON IeCTBUTEIFHON IEPEMEHHOI: yaeOHOoe
nocobue

JI1.2 [Kapacesa P. b. Bericiras matemaTtuka: nudQepeHnuansHoe HCUICICHUE OMCK : https://e.lanbook.com/bq
(hyHKIMHM HECKOJBKHUX EPEMEHHBIX, HHTErpalbHOE CubA N,
HCUHCIICHUE (DYHKIUH OIHON IeHCTBUTEIFHON TIEPEMEHHOI: 2020
ydaeOHOe TTocodne

JI1.3 |BacumseB A. A. Teopus BEpOATHOCTEN U MaTEMaTUUYECKAsl CTATUCTHUKA: Mocksa: | https://urait.ru/bcode/45]
Y4ueOHUK U IPAKTUKYM JUIsS BYy30B IOpaiir,

2020




6.1.2. lonoJHUTEIbHAS TUTEPATypa

ABTOpBI, COCTABUTENN 3arnmaBue Wznarensc Omn. agpec
TBO, TOJI
JI2.1 | Apxanrensckuit A. U., | COOpHHUK MHIANBUAYATbHBIX 3aaHHUI 10 MaTEMATHUKE IS CaHKT- https://e.lanbook.com/bg
Bbaxxanos B. U. TEXHUYIECKUX BBICIINX YUeOHBIX 3aBeneHuid. YacTs 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 nomHast MaTeMaTH4deckas 0a3a JaHHBIX, OXBAaTHIBAIOIIAsl MaTepHaibl ¢ KoHIA 19 Beka. zbMath conepsxur
okoio 4 000 000 nokymeHToB, U3 OoJee 3000 xxypHano u 170 000 kHHT 110 MaTeMaTHKe, CTATUCTHKE, HHQOpMATHKE, a
Tak)Ke MalllMHOCTPOEHHI0, (PU3UKE, €CTECTBEHHBIM HayKaM H Jp. - zbmath.org

6.2.2.2 | O0mepoccuifckuii MaTeMaTHIeCKuil mopTain (MHGOpPMAaIMOHHAs cUCTeMa) - http://www.mathnet.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeGHbIe aymuTopun JUTS TIPOBEACHUS 3aHATHI JIEKIMOHHOTO THIIA, YKOMIUICKTOBAHHbIE CIICIIHATN3HPOBAHHON MEOeNbI0
U TeXHHYECKUMH CPEACTBAMH 00YUEeHUS: MyIbTUMEUITHOE 000pyI0BaHHE T IIPEIOCTaBIeHNs yueOHOI nH(opmaru
00JIBIION ayTUTOPHH W/WITH 3BYKOYCHIIMBaolIee 000pyaoBaHue (CTallIOHAPHOE WIIM IEPEHOCHOE).

7.2 | YueOHble ayqUTOPHH JJIsl IPOBEACHUS 3aHATUI CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U WHAWBUAYAIbHBIX KOHCYJIBTALUH,
TEKYIIETro KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIlN, YKOMIUICKTOBaHHBIE CIICIIHAIN3HPOBAHHON MEOCITBIO H
TEXHUYECKHMH CPEJICTBAMH OOYUSHHS: MYJIbTUMEUITHOE 000pYIOBaHHE H/HITH 3BYKOYCIITUBAOIIEe 000PYIOBaHHE
(cTanuoHapHOE UM IEPEHOCHOE)

7.3 | [TomerneHus AL CAMOCTOSITEIEHOH PabOTHI, OCHAIICHHBIC KOMITBIOTEPHOI TEXHUKOH C BO3MOKHOCTBIO TTOJKIFOYEHHS K
cetu "MHTepHeT" 1 00ecreueHneM JOCTyIa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHUS ¥ TPODIIAKTHIECKOT0 00CIyKUBaHUS yIeOHOTO 000pyIOBaHHS




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

Maremaruka

(HaumeHosanue OUCYUNIUHBL(MOOYIS)

23.05.06 CTpOoHUTENBCTBO JKEIE3HBIX TOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEIEH

(K00 u HaumeHosaHue)

praBHCHI/IC TEXHUYCCKHUM COCTOSAHUCM KCIC3HOJOPOIKHOTO ITyTH
(HaumeHosamue)



Coneprxanue

IlosacHuTennLHAaA 3amucka.

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

Metoauueckrie MaTepuabl, ONMPEAEISIONIUE MPOLEAYyPY U KPUTEPUU OLICHUBAHUS c(HOPMUPOBAHHOCTHU
KOMITETEHIIUH MPU MPOBEACHUN TPOMEKYTOUHOM aTTECTAIIUH.



1. [losgicHuTEILHAA 3aIUCKA

L[eﬂb HpOMe)ICYTOHHOﬁ arTeCTallud — OLUCHHUBAHUC IMPOMCIKYTOYHBIX W OKOHYATCJIBHBIX PC3YJILTATOB
oOydeHHs] 10 IUCHUIUIMHE, OO0ECHCYMBAIONIMX JOCTHKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMbI TPOMEKYTOYHON aTTECTAIMH: 3a4eT C OLEHKOM 3aueT (10 OYHOU U 3a04HON (popMam oOyUdeHHS
- 2, 3 cemectprl/3DO 1,2 kypc); sx3amMeH (110 O4YHOM ¥ 3a04HO dopmam oOyuenus — 1,4 cemectp/3PO 1,2

Kypc) .

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

B coorBerctBuu ¢ ®I'OC 3++

KOZ{ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

KOL[ HHAWKATOpa JOCTUKCHUA

KOMIICTCHIIH

MOJACIHUPOBAHUA

OIIK-1: CriocobeH pemaTh HHXCHEPHBIC 3aJa9 B IPO(ECCHOHATBHOMN IEATSIFHOCTH C
HCTIONIb30BAaHMEM METO/IOB €CTECTBEHHBIX HayK, MATEMAaTHUECKOTO aHAIN3a 1

OIIK-1.1

PGSYJ'IBTaTbI O6y‘lCHI/IH 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMBIMHA

pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

B coorBerctBun ¢ ®PI'OC 3++

KOZ[ 1 HAaUMCHOBAHUE MHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMN

PesynbTarel 00yueHus 1o JUCIUILTUHE

Or1ieHOUHBIE MaTepHaIbI
(cemectp )

OIIK-1.1: TIpumensieT MeTOABI BBICHIECH
MaTeMaTHUKH  JUIS  PElICHHUs 3a1a4
po¢eCCHOHATBHOM NesTeTbHOCTH

OO0yyaromiuiicst 3HaeT:

- OCHOBHBIC TOHSTHS M METOABI MaTeMaTHYECKOTO
aHanu3a, aHAJIUTUYECKOM T'e€OMETpUM W JIMHEHHOU
anreOpel, IupQGEpEeHINATPHOTO W HHTETPATBFHOTO
HCYUCIICHUS,

- OCHOBBI TEOPHUH BEPOATHOCTEH, MaTeMaTHYECKOU
CTaTHUCTHKH.

3ananus

1 cemectp (Nel-- Nel0)
2 cemectp (Nel1- Ne20)
3 cemectp (Ne 21-Ne30)
4 cemectp (Ne 31-Ne43)

OOy4aromuiicst ymeeT:

-ACIIOJIH30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUIAH B
npodeccnoHanbHOM JesITeIbHOCTH;

-[IPUMEHSATh MaTeMaTUUYECKHE METOAbI JJIsl PEIICHHs
NPaKTHYECKUX 3a/1a4.

3agaHus

1 cemecTp(Ned4-- Ned6)
2 cemectp (Ned47- Ne51)
3 cemectp (Ne 52-No56)
4 cemectp (Ne 57-Ne60)

OOGyuatonutuiicst BiajeeT:

-MEeTOJJaMH MaTEeMAaTHYECKOTO OMUCAHHUS
(hu3MUECKUX SBJICHHUI U POLIECCOB,
-armnapaToM MaTeMaTHYSCKOTO aHaIH3a, TEOPUU
BEPOSATHOCTEU M MATEMATUIECKOH CTATUCTHKH.

3amganus

1 cemecTp(Ne61-- Ne63)
2 cemectp (Ne64- Ne66)
3 cemectp (Ne 67-Ne70)
4 cemectp (Ne 71-Ne76)

[TpomexyTouHas aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJHON U3 CIEAYIOIINX (HOpM:
1) oTBeT Ha OUJIET, COCTOSAIIMNA U3 TEOPETUUECKUX BOMPOCOB M MPAKTHUUYECKUX 3aaHUH;
2) BeimonHenue 3ananuit B OMOC yHuBepcurera.

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClieyrouuX Gpopm:

1) cobecenoBanue;

2) seimonHeHue 3aganuii B OMMOC yHuBepcurera.




2. TunoBbie! KOHTPOJILHbIE 32IAHU I HHbIE MATEPUAJIBI IJIsl OLIEHKH 3HAHUIA, yMeHHH,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb CGOPMHUPOBAHHOCTH KOMIIeTeH M

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN ) VIl OLIEHKH 3HAHMEBOT0 00Pa30BaTeJIbHOIO
pe3yJibTara

ITpoBepsiemslii 06pazoBaTenbHbii pe3ynbraT (OPI'OC 3++):

Kon n HanmeHoBaHue OO0pazoBaresbHBIH pe3ysbTaT
UHUKATOpa JOCTHKEHHS
KOMIETEHINH
OIIK-1.1: Ilpumenser wmetoasl | OOyvarouuiics 3HaeT:
BBICIIIEH MaTeMaTUKU JUId | - OCHOBHBIC NMOHATUSA M METOJbl MAaTEMaTH4YECKOTO aHAIN3a, AHATUTUYECKOH TeOMETpUU U
peleHus 3aj1a4 | JMHEHHOW anreOpbl, A depeHINaIbHOrO U HHTETPaJIbHOTO NCYHUCIICHHS,
podeCCHOHAIBPHOM NESITENFHOCTH | - OCHOBBI TEOPHH BEPOSTHOCTEH, MATEMaTHIECKOH CTATHCTHKH.

1 cemectp:
1. EaunuynOlM MaTpuliel Ha3bIBACTCS:
A) nuaroHanbHas MaTpPHIA, C SAMHUIIAMH Ha TJIaBHOM THAroHajIu,
B) kBamparHas Marpuiia ¢ €IUHHUIIAMHI HA TJIABHOW JHAroHalu;
C) xBaapaTHas MaTpHIla, SIEMEHTAMH KOTOPOM SABJISIOTCS €AMHHUIBI?

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

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

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

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

4. OnpenenuTtelb BEIYHCICTCS:

A) 1715t 110001 MaTpPHUIIBL;

B) TonbKo T € TMHUYHOM MaTpHUIIbI,

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

5. TpancrnoHupoBaHHas KBaJipaTHasi MaTpHIla UMEET ONpPEIeIIUTENb:

A) paBHBIIi OIIPEICTUTENIO UCXOJHON MATPHIIBL;

B) pasusiii 0;

C) paBHbIii 1;

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

6. OOparHas MaTpuIila CyIIeCTBYET JIJIs:
A) mr000¥ MaTpHUIHL;

B) mro0oii kBagpaTHOW MAaTPHIIBI;

C) HyneBOW MaTPHIIH;

! TIpuBouarcsa TUIOBBIE BONPOCHI W 3amaHus. OLEHOYHBIE CPEJACTBA, NPEIHA3HAYEHHbIE I NPOBEAEHUS ATTECTAIIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalW3allMd C Y4eTOM pPa3BUTHSA HAyKd, OOpa3oBaHWsA, KYJIbTYPHI, SKOHOMHUKH, TEXHUKH, TEXHOJIOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIICHOYHBIX CPEIICTB.



D) mo6oii KBaapaTHON HEBBIPOKICHHON MaTPHIIBI.

7. Tlpm yMHOXEHUM MAaTPHUIIBI HA OOPATHYIO K HEH TOJTydaeMm:
A) HyJEBYIO MaTpHILY;

B) marpumy-cronberr;

C) marpuiy-cTpoKy;

D) eauHUYHYIO MATPHILY;

8. Cucrema IMHEHHBIX YpaBHEHHUI UMEET pelIeHre TOT1a U TOJIbKO TOTJa, KOra:
A) paHT MaTpHIIbI CUCTEMbI OOJIbIIIE PAHTA PACIIUPEHHON MATPHIIBI CHCTEMBI,

B) paHr MaTpHIIbl CHCTEMbI MEHbIIIC PaHTa PACIIUPEHHON MATPHIIBI CHCTEMBI Ha 1;
C) paHr MaTpuIbl CHCTEMbI MEHBIIIE PaHTa PACIIMPEHHOW MaTPHUIBI CUCTEMBI;

D) paHr MaTpHIlbl CHCTEMbI PABCH PaHTy PACIINPEHHON MATPHUIIBI CHCTEMBI.

9. Cucrema JTMHEHHBIX ypaBHEHUIT HA3bIBACTCSl OJHOPOIHOM, €CiM e MpaBasi YacTh:
paBHa HYJICBOMY BEKTOPY

A) paBHa HyJICBOMY BEKTODY;

B) mpaBast 4acThb COCTOMT TOJIBKO U3 JBOCK;

C) mpaBasi 4acTh COCTOUT TOJBKO U3 OTPHLIATEIBHBIX YUCEIT;

D) oTnuuHa OT HYJIEBOIO BEKTOPA.

10. Meton Kpamepa nnpuMeHuUM Jj1sl pEeIICHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUH, €CIIU:
A) MarpwuIia CHCTEMBI JTH00as;

B) marpwuiia cHCTeMbI COCTOUT TOJBKO U3 CIUHHUII,

C) marpuiia cucTeMbl Jii00ast KBaJpaTHasi;

D) marpuiia cHCTeMbI KBapaTHasi U HEBBIPOXKICHHAS.

2 cemecTp:

11. Ecniu dynkuus f(X) HenpepoiBHa Ha [a;b], muddepenpyema Ha (a;b) u y(a) = y(b),to Ha (a;b)moxHO
HaiTH XOTs OBl OJTHY TOUKY, B KOTOPOH :
A) QyHKIIUS HE onpeieneHa;
B) npou3BoiHas pyHKIUHU HE CYIIECTBYET;
C) Henb3s MPOBECTH KacaTeNbHYIO K TpaduKy GyHKINH;
D) npousBogHas ¢pyHkumu odpamiaercs B HOJb.

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

A) Ha (_ 0,1 ] -yObIBaeT Ha (1 3 oo)_ BO3pacTaeT
B)ma\ oo;O] -yObIBacT Ha [0" ©). BO3pacTaeT

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

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




I, w.
[ !

e B

el a b o
BapuaHTs! 0TBETOB:
A) Bce rpaduku B) Tonbko II C) Tonbko 111
D) Tonbko 11 u III. E) Tonbko I u I

14. IIpor3BOHOM BTOPOTO MOPSIKA HA3bIBACTCS:

A) KBagpaT NpOU3BOIHON MEPBOTO MOPSJIKA;

B) mpousBoHas OT MPOM3BOHOM MEPBOTO MOPSIKA;

C) xopeHb KBaJpaTHBIN OT MPOU3BOJHOM IIEPBOTO MOPSIKA;
D) nepBooOpasHasi mpon3BOIHOM TIEPBOTO MOPSIIKA

15. YacTHol mpon3BOIHON (PYHKIIMN HECKOJIBKHUX ITEPEMEHHBIX Ha3bIBACTCA:

A) Ipou3BOJHAS OT YaCTHOTO apryMeHTa (QyHKIINH;

B) npounsBonHas oT npousBeeHUS apryMeHTOB (QyHKINY;

C) nmpou3BoaHAs OT YaCTHOTO apryMEHTOB (YHKIIUH;

D) nmpousBoaHast OT PyHKIMHU IIPH YCIOBHH, YTO BCE apI'yMEHTBI KPOME OJJTHOTO OCTAIOTCS

16. ®dynknus F(x) Ha3zpiBaeTcs mepBooOpa3HOM ISl HeMpephIBHOHN GyHKIMHU y = f(X) , eciu:
A) F()=f(x)+C; B)F'(x)=1f(x); C)F(x) = f'(x); D)F'(x) = f'(x).
17. HeonpenienneHHbIM UHTETpasioM QyHKIMH y = f(X) Ha3pIBaeTcs:
A) nepBooOpa3zHas pyHkuu y = {(x);
B) kBagpat nepBoobpazHoii pyHkumu y = f(X);
C) cymma Bcex nepBooOpa3HbIX pyHKunu y = f(X);

D) coBokynHoCTh Becex nepBooOpa3HbIX GyHKIMH Y = {(X);

18. MeToa HHTErpupOBaHUS 110 YACTSIM NPUMEHUM IIPU UHTETPUPOBAHUHU:
A) CyMMBbI WU pa3HOCTH HECKOJIBKUX (YHKIMM; B)muneitHoi koMOMHaIMu QyHKINN;
C) mpousBenenus GyHKIIHI; D)mro6oit koMOMHAIIMN THOOBIX (DYHKITHIA.

19. ®opmyna UHTErpUPOBAHHUS 10 YACTSAM UMEET BU]L

A) J‘udv=uv+_fvdu; B) judv=uv—jvdu ;

J'udv = Iudx+ jvdx; D) _fudv = J-udx— J'vdx
20. Kakoe u3 ciaeayronux CBOMCTB ONPEIeIEHHOTO HHTErpaja sSBIsSETCsS HEBEPHBIM:

A) i(f (x) + g(x))dx = j' f (x)dx+j'g(x)dx; B)TAf (x)dx = AT f (x)dx;




C) if(x)dx:l; D)i f(x)dx:—j f (x)dx -

3 cemecTp:

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

1) BBIMOTHATH MOACTAHOBKY y(X)=x*U(X);
2) pa3aenuTh NepeMeHHbIE;
3) uckarp pemerne B Bujae y(x)=U(x)*V(x).

22. Pemuth quddepeHIManbHOE YpaBHEHUE Y’ COS X + Y = XSin X , CIeAyeT

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

23. ludpdepennmanbHbIM ypaBHEHHEM IIEPBOTO MOPSAKA SBISETCS YpaBHEHUE:

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

24. InddepeHnnanbHpIM ypaBHEHUEM C pasAeiSIOLIMMUCS IEPEMEHHBIME SBJISETCS YPABHEHUE BUJIA:
2.,
1) y-cosx=0; 2)Y'=X Y,

2y
)y . 4) y+=L=x;
)y oyl )y X

25. Perenne oqHOPOIHOTO TH(D(GEPESHINAIPHOIO YPaBHEHHs IIEPBOrO IMOPSIKA MOXET ObITh HAWJCHO B
BUJIC:

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

2) Yy = U-X, TIae u=Uu(x) — HeKoTopasi Heu3BecTHast (QyHKIIHS;

3)y=u+v,rae u=u(X)u V= V(X) — HEKOTOpbIC HEH3BECTHBIC (HYHKIINH;

4) y = U+ X, rae U = U(X) — HeKOTopasi HeM3BeCTHasl (HYHKIIHSI.

26. JInHeHBIM HEOJHOPOAHBIM JU(GepeHIMaIbHBIM YpaBHEHHEM IEPBOTO MOPS/IKA SIBISIETCS ypaBHEHUE
BUJIA!

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

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

3) y' = f(x; y), rne byukuus f(X; y) — ogHOpoaHas;
4) y'+ p(x)y = 9(X);

27. 3ammcarh CTpyKTYpy yacTHOro pemenuns y* JIHIAY :y"+2y" +y=(18x+8)e "
1) yx=(AX+B)e™; 2) y*=(AX +B)xe™; 3) y*=(4X +B)x’e".

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

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

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

1 y
1 N:2 12;2 N=_;3 "_ _ )
) w'=2x+(y")"; 2) y o ) Y a2

!

30. Petnts ypaBHenue )" +5) +6y=¢":

1) y=Ce > +Cre™ +e™; 2) y=Ce > +C,e™ +%e‘x 1 3) y=Ce? +Ce ™ +2e ™.




4 cemecTp:

31. Ecniu umeetcst N HecoBMECTHBIX coObITU Hi, 00pa3yromux mogHy0 TPYIIY, ¥ U3BECTHBI BEPOSATHOCTH
P(Hi), a coObITHE A MOKET HACTYIHTD IOCIE peanu3anuu ogHoro u3 Hi u u3BectHbl BepostHoctu P(A/Hi),
T0 P(A) BeIUKCHISIETCS 11O hOopMyTIe

A) IOJTHOM BEPOSTHOCTH

B) bepnymum

C) Myagpa- Jlannaca

D) baiieca

32. BepoATHOCTH TOSIBJICHHUSI COOBITUS A B HCIIBITAHUM paBHA p. UeMy paBHA IUCIIEPCHS YHCTIA TIOSBICHUS
COOBITHS A B OJTHOM HMCIBITAHUU?

A)1-p

B) p(1-p)

C)p

D) 1/p

33. o kakoii opMysie BEIYUCISICTCS BEPOSTHOCTH COBMECTHOTO IOSIBJICHHS 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. Oynkumed pacmpeneneHHus CiydailHOW BenwuyuHBl X HasbBaercs ¢yHkuusa F(X), 3amarommas
BEPOSTHOCTb TOT'0, UTO CIy4aiHas BelIu4rHa X IPUMET 3HauUCHHeE:

A). OospLee x

B). MeHb11€€E M paBHOE X

C). paBHOE X

D). meHbIIee X

35. BeposaTHOCTH TOTO, YTO IOM MOKET CTOpPeTh B Te4eHuH rona, paBHa 0,01. 3actpaxoBano 600 qoMOB.
Kakoit popmyroii cienyer BOCIoab30BaThes, YTOOBI HATH BEPOSTHOCTH TOTO, YTO CTOPUT POBHO 6 JOMOB?
A) opmynoii bepnymiu

B) unrerpansnoii opmysnoit Myaspa- Jlamiaca

C) dbopmymnoii ITyaccona

D) nokanbHO# dopmynoit Jlannaca
|

n
36. . KomOGuHanuu, yucio KOTOpLIX onpenaensercs no gopmyne C; = i —m)’ Ha3bIBAIOTCH:

A) codeTtaHusIMU;

B) pasmemienusamu;

C) nepecraHOBKaMH;

D) pa3menieHusiMu ¢ MOBTOpPEHHUEM

37. IlnotHOCTHIO BeposiTHOCTH f(X) HEMpepbIBHOI CiTydaifHOM BeTMYMHBI X HA3bIBACTCS:
A) npousBojHasg GYHKIMU pacupeeNeHHs CITydailHOM BETMUHHBI X;

B) nepBoobOpa3nast pyHKIMH pacnpeesieHns CIIy4aiiHON BEIUYUHBI X;

C) npousBoHas ciryyailHON BEeTUYUHBI X;

D) nepBooOpa3zHas ciy4aiiHON BeTUYUHBI X.

38. K BBIOOPOYHBIM XapaKTEPUCTUKAM PACCESTHHS CTyJaitHOW BEJTMYUHBI OTHOCHUTCS:
A) BeIOOpOUYHAs MOJIA;

B) BeiOOpOUHas MeauaHa;

C) BbIOOpOUHas AuCHepCus;




D) BeIOOpOYHAST CPEHSISL.

39. YucnoBoe 3HaYEHUE CEPEeTUHBI JTIOBEPUTEIILHOTO HHTEPBAJIa XapaKTEPH3YeT:
A) ToueuHyI0 OLICHKY ITapaMeTpa paclpeieieHus;

B) nHTEepBasibHYIO OLIEHKY ITapaMeTpa paclpeesICHUs;

C) Hage)KHOCTh OLIEHKH MapaMeTpa pacipeaesieHus;

D) TOYHOCTb OLLEHKM NapameTpa pacnpeaeneHus.

40. TIpenmonoxxeHue 0 BUJC WIH NapaMeTpax HEM3BECTHOTO 3aKOHA PACTIPE/ICIICHUS Ha3bIBACTCS:
A) HyneBOI rUnoTE30M;

B) anbrepHaTHBHON TUIIOTE301;

C) ommbKoii mepBoro pona;

D) ommbkoii BTOpOTO poja.

41. K BBIOOPOYHBIM XapaKTEPUCTUKAM TIOJIOKECHUS PACTIPEICIICHHSI CITYYaliHOW BETMYUHBI OTHOCUTCS:
A) BBIOOpOYHASI MOJIA;

B) Be1OOpOUHBIH K03 (DUITMEHT aCHMMETPHUH;

C) BeIOOpOUHBIN KO(DPHUITUEHT IKCIIEeCCa;

D) BBIOOPOYHBI IIEHTPAIbHBI MOMEHT BTOPOTO MOPSIKA.

42. K BBIOOPOYHBIM XapaKTepUCTHKAM (POPMBI PACIIPEICIICHUS CIYyYailiHOW BETMYMHBI OTHOCUTCS:
A) BBIOOpOYHAs TUCTIEPCHS;

B) BeiOopouHas meamnana;

C) BeIOOpOYHAs CpeHSS;

D) Be16opouHBIN KOA(DPHUITMEHT ACHMMETPHUH.

43. Ilpu mpoBepke cTaTHCTHUECKHX runoTe3 ycinosue P(K > Ky,) = o onpexnersier:
A) IpaBOCTOPOHHIOK KPUTHUECKYIO 00J1aCTh;

B) 11€BOCTOPOHHIOI0 KPUTHUECKYIO 001aCTh;

C) 1ByCTOPOHHIOIO KPUTHUYECKYIO 00J1aCTh;

D) ypoBenb 3Ha4UMOCTH (OIIMOKY IEPBOTO POJIA).

2.2 TunoBble 3aJaHUS VI OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

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

Kon u HanmeHoBaHMe OO0pa3zoBarenbHbIi pe3ynbTarT
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIMHN

OIIK-1.1: [TpumensieT MeTO b OO0yyarommiics ymeerT:

BBICIICH MAaTEMATHKH JIJIs -HCTIOJIh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUIMH B MpodeccuoHAIbHON
permeHus 3aaad JIeSITEIbHOCTH;

npodeccruoHaTbLHOM -IIPUMEHSATh MaTeMAaTHIECKHUE METOIBI JUIS PEIISHHUS IPAKTHUECKUX 3a1ad.

JISATEITbHOCTH

1 cemectp

44. Cucrema KaHOHWYECKHUX YPaBHEHHH JJIS JKEIE€3HOAOPOKHOTO MOCTA, HArPYXKEHHOTO TOPU30HTAIbHOM
Y3JI0BOM Harpy3Kou, IMeeT BUJI:

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

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




I'ne x,,x,,X;,X,,X; — UICKOMBIEC YIJIOBBIE IEPEMEILECHHUS )KECTKUX y370B MocTa. HeoOX0AMMO BBIMMCIUTH
3HAYEHHE YIIIOBBIX EPEMEIECHUN JUI ONPEEIeHUs CTATHYECKOW HEOIPENEIMMOCTH MOCTA.

45. 3aBoJ IO IPOMU3BOJACTBY PEIBLCOB BBITYCKaeT TPH UX BHIA [, P,, P; HAa IPOU3BOACTBO KOTOPBIX

3aTPAvYMBACTCs YCTHIPE BHUIA CBIPBA S, .S, .53.54 . HOpMBI pacxoa CbIpbs U €I'0 3aI1aChbl 3a/laHbl B Ta6n1/1ue:

[Iponyxkuus 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

OrnpenenuTs MIaH BBITYCKa MPOIYKIIUU, IPH KOTOPOM PACXOAYETCs IMTOJHOCTHIO BCE CHIPBE.

46. Tlpeanpusitue BBITYCKaeT MaTepHAIbl IS CTPOUTENBCTBA JKEJIE3HBIX IOPOr TpeX BHUAOB: Py, P,, P; H

2 3
MCIONB3YET ChIPhE JBYX THIOB: S; M S,. HopMbl pacxozma ChIpbA XapakTepU3yIOTCA MATpuLed ,_|, g |, Tae

4 1

kaxapii snmement aij (i=1,2,3; j=1,2) moka3bIBaeT, CKOJbKO EAMHHIl TMPOAYKIMH |- THIA PACXOIYyeTcs Ha
MPOU3BOJCTBO €IAMHMIBI MPOAYKIMHU I-T0 Buma. IlmaH BeIMyCKa MPOIYKIMH 3aaaH Mmarpuiei-crpokoir C=(100 80

. 40
130), CTOUMOCTh €IUHUIIBI KaXKJIOTO THUIA CHIPhS (ICH. €/1.) — MaTPHUIICH-CTOIONOM B = (50 . Onpenenuts 3aTpaThl

CBIPBS, HEOOXOAUMBIE JIJIsI TUTAHOBOTO BBHIYCKA MPOAYKIUH, 1 OOIIYI0 CTOUMOCTE CHIPBSI.
2 cemecTp

47.  VYrom, W3MEpeHHbIM TeomoNuTOM, OKazaics paBHbIM 22°20'30"+30". KakoBa oOTHOCHTEIbHas
MOTPEIIHOCTD U3MEPEHU?

48. YpaBHEHME JBW)KEHUS aBTOT'YApPOHaTOpa (MallMHA Ul TPAHCHOPTHPOBAHUS OPraHUYECKUX BSDKYILUX
MaTepUajIoB U UX PAaBHOMEPHOI'O PACIPENETICHUs MPU YCTPONCTBE IPAaBUIHBIX U MI€O€HOUYHBIX MOKPBITHUI)
umeet B I = ti + t2] + t3k, rae t — Bpemst. OnpeaenuTb CKOPOCTh U YCKOPEHUE BHKECHUs B MOMEHT t = 1.

2 43 .
49. Tloe3n-penbcoyknamguuk jpikercs mo 3akony O =21t+3t° —t°. Haittu ero makcumanbHyro
CKOPOCTb.

50. MoMeHT compoTUBIEHHUS OaaKu KENe3HOAOPOKHOTO MOCTa MPSMOYTOJHHOTO CEYEHHs] Ha H3TUO
MIPOTIOPIIMOHAICH TIPOU3BEACHUIO IIUPUHBI TOTO CEYCHHS Ha KBAJIpaT €ro BhICOTH. KakoBbI JOKHBI OBITH
pa3Mepbl ceucHHs OaKu, BBIPE3aHHON W3 KPYrjioro OpeBHa auamerpoMm O, 4ToObI €€ CONPOTHBIICHUE Ha
HA3ru6 ObIII0 HAUOOJIBIIUM?

51. Kakyio pa®oTy Hago COBEpPIIUTh HAKJIOHHOMY BHOPAllMOHHOMY TpOXOTY (YCTPOMCTBO ISt
MEXaHUYECKOH COPTHPOBKH CHITYYUX MATEPHAIIOB), YUTOOBI PACTSIHYTh MPYKUHY MEX]Y CTaOMIN3aTOpaMH
Ha 4 cM, eciu U3BECTHO, YTO OT Harpy3ku B 1 H ona pacraruBaercs Ha 1 cm?

3 cemectp

52. YcraHOBIIEHO, 94TO CKOpOCTh V MHOWIBTpAMU 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 co00il MUHMMAJIbHYIO CKOPOCTh, C KakoW BOJa MPOCAYMBAeTCs B MOYBY JI0 COCTOSIHUS €€
MOJTHOTO HackleHus. [locTossHHas D XapakTepu3yeT CTeNeHb BIQXHOCTH MOYBHIL, TpH b = 0 MBI nMeeM
CKOpPOCTh MH(UIBTpALlMUM B YCIOBMSAX HACBIIEHUS NOuBbl. DyHKIMA V aCUMOTOTHYECKH CTPEMHUTCS K
3Ha4yeHu1o a npu t. Onpenenuts KOJIU4YECTBO BOJbI Q, MPOHUKAIOLIEH B IPYHT.




53. 3a CKOJBKO BpEMEHH JOCTaBlIeHHass OWTyMHas cMmech, Harperas no 100°, B moa3eMHOM Tapaxe ¢
temnepatypoi TO = 20°, oxnagutcs 10 25°, ecnu g0 60° oHa oxnaautcs 3a 10 MuH.?

54. Xene3HOIOPOKHBIA COCTaB MaccOd M K B MOMEHT OTKIIOYCHHUS JBUTATENS JIOKOMOTHBA IIEN CO
ckopocTthio 20 m/c. Uepes 50 ¢ ckopocTh cocTaBa ymeHbImIachk A0 10 m/c. [IpuHMMast, 9T0 CONPOTHUBIICHUE
JBYDKEHUS MTPONOPIIMOHATILHO €r0 CKOPOCTH, HAWNTH YpaBHEHUE CKOPOCTH M OIPEIENIUTh, Yepe3 CKOIBKO
CEeKyHJ OT Havaja JBM)KEeHUs 0e3 paboThl JBUTATEIS €r0 CKOPOCTh OKAXKETCs paBHOU 5 M/c?

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

56. KenesHomopoxHas miatgopma Macchl M, BbIBEIEHHAs M3 IOJOKEHUS PABHOBECHSA, COBEPLIACT
KoJ1eOaHus B BEPTHKAILHON IUIOCKOCTH MO jeiicTBreM BhiHysknaromeit cunsl f(X), rme x — Bpems.

Haiinute 3aBMCHMOCTbH OTKJIOHEHHs TnaTdhopMmbl OT monoxenus pasHoBecus Y(X) orT Bpemenu, ecrnm

CONPOTHUBIICHHE CPEJbl MPONOPLHOHAILHO CKOPOCTH, C KO3((HIMEHTOM MponopuuoHansHocTn K, a
BOCCTaHABIIMBAIONIAs CHJIA PECCOPBI, CTpEeMsIasics BEpHYTh IUIATGOPMYy B TOJO0KEHHE PABHOBECHS,
HPOIOPLMOHATIbHA BEIMYNHE OTKIOHEHHs, ¢ KodddunmenToM nponopunonansHoct K,. Cuuraercs, 4ro B

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

4 cemectp

57. JlokazaTh, 4YTO HeENpepbIBHAs clydyaiiHas BeiduMuMHa 1 — BpeMs MEXIYy IMOSBICHUSAMHU ABYX
MIOCJICZIOBATEIbHBIX COOBITUH B  TEXHOJOTMYECKOM IIPOLECCE CTPOMUTENBCTBA HKEJE3HBIX  JIOPOT
(mpocreiiero) MOTOKa C 3aJaHHOW WHTEHCHBHOCTBIO A — HMMEeT TOKa3aTelIbHOe pachpeaciicHue

F(t)=1-e” (t>0).

58. CpeznHee 4MciIO 3aKa30B OETOHA Ul CTPOMTEIBCTBA XKEJNE3HOJOPOKHBIX MOCTOB, MOCTYHAIOIIUX HA
JTUCHETYEPCKUI MYyHKT 3a OJMH 4ac, paBHO TpeM. HailTu BepOoATHOCTH TOro, 4To 3a 2 4aca MOCTYNHT: a)
YeThIpe BbI30Ba; 0) MEHEe YeThIpeX BBI30BOB; B) HE MEHEE YETHIPEX BHI30BOB.

59. ITo mpoToKOJIy MOJOXKEHHUS PEIbCOBBIX HUTEH MO YPOBHIO, M3MEPEHHOMY IONEpeK OCH IMyTH B
CEUEHUSIX, PACIOJI0KEHHBIX Yepe3 5 MEeTpoB

-4 /0 |21 |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 1|5 |1 |4

COCTaBUTb JUCKPETHBII W UWHTEPBAIbHBIA BapHallMOHHbIE psAAbl. HalTH OCHOBHBIE YHUCIIOBBIE
XapaKTePUCTHKU: BEIOOPOUHYIO CPEHIO, CPETHEKBAIPATUUHOE OTKJIOHEHUE, MOAY U MeJIhaHy.

60. BerauciuTh MpoueHT NPOTsHKEHHOCTH HEUCITPABHOTO MYTH MO CTATUCTHYECKUM JaHHBIM U3MEPEHHS
OTKJIOHEHHs IITUPHHBI KOJIEH OT ee HOPMATUBHOTO 3HadeHus 1520 MM, eciu 0 = 2,0, yuuThIBas, 4To

OTKJIOHEHUS B IIMPUHE KOJIEU Ha MPSIMBIX U KPUBBIX YYaCTKaX MyTH Ha JEPEBSHHBIX MIIH >K€JI€300€TOHHBIX
HINalax He JOJKHBI IPEBBINIATH M0 YIIMPEHHUIO 6 MM H 10 CY’KEHHIO 4 MM.

Kon n HaumeHnoBaHue O06pazoBaTesbHBIA pe3ysIbTaT
HWHAWKATOpa TOCTIKEHUS
KOMIIETCHIINU
OIIK-1.1: Ilpumenser wmeroasl | OOyJarOUIHiics BIageeT:
BBICIIIEH MaTeMaTHUKH  JUIA | -METOJaMH MaTeMaTH4YeCKOTO ONHCAHUs (PU3MYECKHUX SIBIEHUI U IPOIIECCOB,
permeHus 3a/1ad | -anmapaToM MAaTeMaTHYecKOTO aHaln3a, TEOPHHM BEPOSITHOCTEH W MaTeMaTH4ecKoit
npodeccrnoHaTLHOM CTaTHCTUKH.
JIeSITeIbHOCTH




1 cemectp:
3 4

61. HaiiTu npousBeieHHE MAaTpUI] (1 2 3} 3 4]
2 15
31

62. HaiiTu BeKTOpHOE POU3BEICHUE BEKTOPOB.

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

. . 3x*+9x +6

63. Haittu npepen lim ————
xo-1 2x° =2

2 ceMmecTp:

3
64. Haiitu npousBoanyio pynkuuu Y S

65. Haittu npoussoanyio gpyaknuun U= Xx?+3Xy? B Touke M(1;1) B HamnpaBleHUU eIUHUYHOTO BeKTopaé
(0;1)
2x> =X +2

66. HaiimuTe HeonpeeIeHHbBIN HHTErPa | = J.fdx

3 cemectp:
67.. Yka3aTh B/ 4aCTHOTO pelnenns ypasHenns Y' —2Yy' =6+12X—24x°.

68. st JLH.JL.Y. mogo6pars CTpyKTypY YaCTHOTO PEIEHHs y* 10y +20y =e ¥ . X%

0 2an
“~n?+1

69. HaiiT 0611aCTh CXOJIMMOCTH CTEIIEHHOTO psiaa

70. HaiiT pa3nokeHue B CTENEHHOM psAJ MO CTEMEHSAM X pemeHus auddepeHInalIbHOT0 ypaBHEHHS

(3amMcaTh TpH NEPBBIX, OTIMYHBIX OT HYJIS, WIEHA 9TOrO pa3inoxkeHus) Y = XY + e, ecimn y(O) =0.

4 cemecTp:

71. I3 reHepabHON COBOKYITHOCTH M3BJIe€YeHa BbIOOpKa o0bema N=20.
Xi 3 4 6 9
ni 2 4 7 7

HaliTn HecMELEHHYIO OLIEHKY MaTEMaTHYECKOIO OKUJaHUS.

72. Ha cknanx nocrymaetr 40% meraneit ¢ mepBoro 3aBoja u 60% jgerasneit co BToporo 3aBojia. BeposTHOCTE
U3roTOBJIEHUsT Opaka Juis TMEpBOro M BTOpPOro 3aBoaa cooTBeTcTBeHHO paBHbl 0,01 u 0, 04.Haiitu
BEPOATHOCTH TOTO, UTO Hay/auy MOCTYNUBIIAs HA CKJIaJ JIeTallb OKaXeTcsi OpaKOBaHHOM.

73. HenpepsiBHas ciydaiiHas BennunHa X 3a/iaHa QyHKIMEN pacnpeaeneHus

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

Yemy pasno B?

74. CnydaiiHas BenmMurHA X 3a7aHa psAJIOM PACTIPEIEICHUS:

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

75. U3 reHepanbHON COBOKYITHOCTH M3BJIeUeHa BBIOOpKAa 0O0beMa N = 70, MOJUTOH OTHOCUTEIBHBIX YacTOT
KOTOpPOM MMEET BUJ




w; A
0,5 [

0.1 f— 1

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

76. Jlng ciayvaiiHoi BenMuYuHBI X, pacHpeAeseHHON M0 HOPMaJbHOMY 3aKOHY, Hai/IeH JOBEPUTENbHBIN
untepBan (12,46; 13,56) mis OLIEHKHW HEW3BECTHOTO MAaTeMaTHYECKOro okuaaHus. OnpeneauTbh TOYHOCTh
OLIEHKHU.

2.3. TlepedeHb BOIPOCOB Uil HOJATOTOBKH O0YYAIOMIMXCSI K IPOMEKYTOYHOH aTTeCTAI[UH
Bompocsr k 3auety ¢ onenkoi (1 cemectp) :

1. Marpuiisl, UX BHJIBL.

2. Crnosxenue (BbIYMTAHUE), YMHOKEHUE MATPUII.

3. OmnpepenuTenay BTOPOTO U TPETHETO MOPSAKA.

4. OCHOBHbBIE CBOMCTBA ONpeAETUTENCH.

S. Omnpenenurens n-ro Nopsaka

6. OO6parHas MaTpuIa.

1. Panr matpunsl.

8. Cucremsl 1uHelHbIX ypaBHeHUH. Teopema Kponekepa-Kanemu.

9. Meron Kpamepa 115 pelieHnst CHCTEM JIMHEWHBIX YPaBHEHUM.

10.  Metoz oOpaTHOI MaTpHUIIbl AJIs PELIEHUSI CUCTEM JIMHEWHBIX YpaBHEHUI.

11.  Merog 'aycca ans penieHust CUCTEM JTMHEHHBIX YPAaBHEHUMH.

12.  OxHOpOAHbIE CUCTEMBI TUHEWHBIX YPAaBHEHHH.

13.  BekTopsbl, reoMeTpUIECcKHE ONEPaliU C BEKTOPAMH.

14.  Jlunelinas 3aBMCUMOCTb BeKTOpoB B R2. basuc.

15.  Jluneiinas 3aBUcUMOCTb BeKTOpOB B R3. basuc.

16.  KoopaunartHast opma 3amucu BeKTopa.

17.  ]JlelicTBHs C BEKTOpaMHu B KOOPAMHATHOU (hopme.

18.  [leneHue oTpe3ka B JaHHOM OTHOLICHHUHU.

19.  CkamsipHOE MpoU3BEICHIE BEKTOPOB U €T0 CBOMCTBA.

20.  BbluncieHue CKalspHOTO MPOU3BEIEHHS.

21.  JlivHa BEKTOpA.

22.  VYroa Mexny Bekropamu. OpTOroHaJIbHOCTb.

23.  BexTOpHOE MPOM3BECHHE U €TO CBOWCTBA.

24.  BbluncieHHE BEKTOPHOIO MPOU3BEICHHS.

25.  Ilnmomanme TpeyroiabHHKA, BEIYUCIsIEMAas Yepe3 BEKTOPHOE TPOU3BEICHUE BEKTOPOB.
26.  KomimHeapHOCTb.

27.  CwmemaHHOE NMPOU3BEICHHE BEKTOPOB, €T0 CBOMCTBA U T€OMETPUIECKHIA CMBICIL.
28.  BbluMcieHHE CMELIaHHOTO NMPOU3BEICHHS.

29.  KomrmuiapHOCTb.

30.  IlonsTue o0 ypaBHEHUH MMOBEPXHOCTU U JIUHHH.

31.  TImockocTh; ypaBHEHHE TUIOCKOCTH, TPOXOASIIEH Yepe3 TOUKY U MEePICHINKYISIPHOW BEKTOPY.
32.  Pa3znnyHOe pacnosiokeHue MI0CKOCTEH B POCTPAHCTBE.

33. YpaBHEHHE ITIOCKOCTH, MPOXOJISIIEH Yepe3 TPU 33 JaHHbIC TOUKH.

34.  PaccrosiHUE OT TOYKH JI0 TUIOCKOCTH.

35.  Yroa Mexmy IIIOCKOCTSIMH, YCIIOBHE MapaIeIbHOCTH U TMIEPIICHINKYIISIPHOCTH TIOCKOCTEH.
36.  IIpsmble B mpocTpancTBe. OOmIME ypaBHEHUS PSMOH.

37.  Kanonmueckue ypaBHEHHUs MPSIMOH.

38.  Ilapamerpuueckue ypaBHEHHs MPSIMOH.

39.  VYpaBHeHuHe mpsAMON B IPOCTPAHCTBE, MPOXOASAIICH Yepe3 ABE TOUKH.




40.  Cas3b MEXAY Pa3IMYHBIMU YPAaBHEHUSIMU MPSIMOM B POCTPAHCTBE.

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

42.  VYroa Mexay npsSMOU M MNIOCKOCTHIO. Y CIIOBHE KOJUIMHEAPHOCTH U OPTOTOHATIBLHOCTH.
43. PaccrosiHue OT TOUKH 10 IPSMOW B IPOCTPAHCTBE.

44,  TlpsMble HA IUIOCKOCTU. Y paBHEHHUE NIPSIMOM C YTIIOBBIM KOA(DDHUITMEHTOM.

45.  VYpaBHeHHE NPSAMOI HA IUIOCKOCTH, IPOXOAAIIEH Uyepe3 1BE TOUKH.

46.  PaccrostHue OT TOYKH J0 MPSAMOM Ha MJIOCKOCTH.

47.  Yron Mexay NpsMbIMH. Y CIIOBHE MApaICIbHOCTH U MEPIEHANKYIIPHOCTH MPSMBIX Ha
MJIOCKOCTH.

48.  Kpussle BToporo nopsiaka. OKpyKHOCTb.

49.  Dmnmunc. Kanonunveckoe ypaBHeHue, hopma.

50.  DOxkcuenrpucuret uunca. GokanbHbIE PaUyChl, TUPEKTPUCHL.

51.  T'unmep6ona. KaHoHnYeckoe ypaBHEHHE.

52.  AcumnToThl, popma runepOosbl. DKCIEHTPUCHUTET.

53.  Jlupektpucel, GoKaIbHBIC pATUyChl TUIIEPOOITHI.

54.  Tlapabona. Kanonnueckoe ypaBHeHHE, (hopma.

55.  lupektpuca. @okanbHbIN pagnyc napadobl.

56.  OOmee ompeneneHre KPUBBIX BTOPOTO MOPSIKA, TEOMETPUIECKOE U (PU3NIECKast
HUHTEPIIpETAIIHSL.

57.  IlpuBeneHue ypaBHEHHs KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY BULY.

58.  IloepxHoctu Broporo nopsaka. Cdepa u dJUIHICOU.

59.  T'umepOoouIbI: OJHOMOIOCTHBINA U IBYXIIOJIOCTHBIH.

60.  IlapaGomouabl: SIIUNTHYCCKUN U TUIEPOOTHICCKHUH.

61. Konyc Broporo nopsjaka, KOHHYECKUE CEYCHUS (KOHUKH).

62.  IluauHAPHI BTOPOTO MOPSJIKA.

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

66.  KomruiekcHbie ynciia B TPUTOHOMETPUYECKON 1 TTOKa3aTeNIbHON opmax.

67. JleficTBUS C KOMIUIEKCHBIMH YHCIAMU: CJIOKEHUE, YMHOXKECHHE, JICTICHUE.
68.  ®opmynsl Myaspa.

Bomnpocsr k 3auety (2 cemectp) :

1. Juddepennunan u npou3BoHas YUCIOBON (QYHKIIUU OJHOU nepeMeHHoM. ['eomeTp. cMmbIcT.
2. Teopema o cBsi3u UG dHepeHIMPYEMOCTH U CYILIECTBOBAaHUS MPOU3BOAHON. Teopema o CBA3H
(G pepeHIPYEMOCTH U HEMPEPHIBHOCTH.

3. [Tonuelit tuddepeniman u yacTHbIe TPOU3BOHBIE YHCIOBON (DYHKIIMN HECKOJIBKHUX
IIEPEMEHHBIX. | '€OMETpUYECKHI1 CMBICII.

4. Brruncnenue npousBoAHbIX U AUPPEPEHINATOB CIOKHBIX (PYHKIIHH.

S. Beruuciienue npon3BOAHBIX HESIBHBIX (DYHKIIMH.

6. [IpownsBonHbie U AU PepeHInanbl BEICIIUX MOPSIKOB I YUCIOBOW (PYHKIMU OTHOM
IIEPEMEHHOM.

1. YacTHble MPOU3BOIHBIE YUCIOBON (PYHKIIMHM HECKOJIBKUX TEPEMEHHBIX U TIOJHBIE

Qg QepeHIatbl BBICIINUX MOPSIKOB.

8. CsoiicTBa ¢yHk1Mi, muddepeHurpyeMbix Ha uaTepBaie. Teopembl Poms, Komu u Jlarpanxa.
9. Teopema Jlonurainsa. PackpsiTre HEONIPENEIEHHOCTEN 110 NpaBuily Jlomuras.

10.  dopmyna Teiinopa It MHOTOYICHA.

11.  ®opmyna Teitnopa qna pynkuu. OctaTounslit uieH ¢popmyinsl Teitnopa B popme Jlarpanxa u
ITeano.

12. Dxcrpemymbl GyHKIHMU. BBIMTYKIIOCTH M BOTHYTOCTh (DYHKITUH.

13.  Touku nepernba. ACUMIITOTEI.

14.  JlokanbHblE SKCTPEMYMbI (PYHKIIUN HECKOJIBKUX NTEPEMEHHBIX.

15.  VYcioBHBIE SKCTPEMYMBI YUCIOBOM (PYHKIIMM HECKOJIBKUX MTEPEMEHHbBIX. MeTo] MHOXKUTENEH
Jlarpanxa.

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

17.  TlpoumsBoaHas CKaJSAPHOTO MOJIS MO HAIPaBJIeHUIO. ['pagueHT.

18.  TlepBooOpa3Hasi U HEONPEACICHHBIN HHTETPAI.

19.  OcHoBHbIE CBOICTBA HEONPEICICHHOTO HHTETpaIa.



20.  HuTerpupoBaHue MOACTAHOBKOM M MO YaCTSIM.

21.  HHrerpupoBaHHE HEKOTOPBIX (PYHKIUH, CoaepkKaIUX KBaJPAaTHBIN TPEXUICH.

22.  PamumonanpHbIe IpoOu. [Ipocreiimme parmoHaIbHbIE IPOOH B KX WHTETPUPOBAHUE.

23.  TlonsTue onpeneneHHOro UHTErpaila Kak Mpeaesia HHTErpaibHOW CyMMBI.

24.  ®opmyna Herorona—JIeliOnuiia. OCHOBHBIE CBOMCTBA OMPEICICHHOTO HHTETrpaJa.

25.  OueHKH OIpeIeIeHHOT0 HHTErpaa.

26.  Teopema o cpeHEM 3HAUYCHHH.

27.  BoluncieHue onpeaeieHHOro HHTErpaia ¢ MOMOMIIBIO MOACTAHOBKHU U 110 YaCTSM.

28.  Brruucnenue miomaaei miockux obdaacreid, o0bema U Ioaid MOBEPXHOCTH Tella BPALEHUS C
IIOMOUIBIO ONPEEIEHHOr0 HHTErpasa.

29.  Broruncnenue JUIMHBI AYTH IJIOCKOW KPUBOM ¢ MOMOIIBIO OMPEEIEHHOT0 HHTErpaa.

30.  HecoOcTBeHHbIE HHTETPAJIBI C OECKOHEYHBIMH MIPEeIaMi HHTETPUPOBAHUS M OT Pa3pbIBHBIX
byHKIHA.

31.  Teopembl O CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

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

33. JlokanbHbIe 3KCTpEMYMbI (YHKIIUU HECKOIBKUX MEPEMEHHBIX.

34. YcnoBHBIE JKCTPEMYyMBl YHCIOBOM (DYHKIIMM HECKOJIBKUAX IEpPEeMEHHBIX. MeToa MHOKHUTEeH
Jlarpanxa.

35. I'mobanbHbIE SKCTPEMYMBI YHCIOBOH (PYHKIIMN HECKOJIBKUX ITEPEMEHHBIX.

Bormpocs! k 3auerty (3 cemectp) :

[Tonstue o nuddepennmansuom ypasHeHun. 3aaaya Komm ansa 1Y nepBoro nopsiika.
VYpaBHeHuUe ¢ pazaensomuMucs nepeMeHubiMu. JInneitnoe /Y.

OnropoaHoe nuddepeHInaTLHOe ypaBHEHUE (IEPBOTO MOPSIIKA).

VYpaBHeHus B MOMHBIX TuddepeHimranax.

3amaua Ko mutst nuddepeHnnanbHbIX ypaBHEHUH BBICIIUX TTOPSIKOB.

YpaBHEeHHUSI, JOMYCKAIOLIUE TTOHUKEHHUE MOPSIKA.

JIuneiiHble OqHOPOIHBIE ypaBHEHUsA. Onpe/iesieHnsl U CBOWCTBA.

Pemennie TUHEHBIX OAHOPOIHBIX YPABHEHHM ¢ TOCTOSTHHBIMU KOA(h(QUITUEHTAMH.

CrpyKkTypa pelieHus JMHEWHOT0 HEOJHOPOIHOTO yYpaBHeHUsI. HaxoxaeHne 4acTHOTO petieHus
JMHEWHOTO HEOJHOPOAHOTO YPaBHEHUS ¢ NOCTOSHHBIMU KO3(pULImeHTaMu U ¢ IPaBOM 4acThIO
CHEIHaIbHOTO BU/A.

10.  Merton Bapuanuy IPOU3BOIBHBIX MTOCTOSHHBIX.

11.  Hopmansusbie cuctemsl [1Y. Pemenue cuctem 1Y ¢ mocTostHHBIME KOdGDUITEHTAMU METOJIOM
UCKITIOYEHUS K METOJIOM XapaKTEPHUCTHUK.

12.  Psan. Cymma psja.

13.  OOmue cBoOiCTBA CXOISAIIUXCS PSIIOB.

COoNoOR LN E

14.  CpaBHeHHE pAIOB C MOJOKUTEIbHBIMU YJICHAMH.

15.  Ipusnak cxogumoctu HanamOepa A MON0XKUTENbHBIX PSAIOB.

16. Papukanbnblil npu3Hak cxoauMocTH Kol 171 mojg0KUTENbHBIX PSIIOB.
17.  UuterpanbHblil IpU3HAK CXOAUMOCTH KON A5 MONI0XKUTENbHBIX PAIOB.
18.  3nakouepenyromue psibl. Teopema JleliOHuIA.

19.  3naxomnepeMeHHbIE psAbl. AOCONIOTHAS M YCIOBHAS CXOAMMOCTH.

20.  DyHKIHMOHAIBHBIC PSIBI M HX CBOKCTBA.

21.  Crenennsle psaasl. Teopema AbGens.

22. CBOIICTBa CTETICHHBIX PSI/IOB.

23.  Psan Teiinopa.

24, DKCIOHEHITUATBHBIA PS/I.

25.  Panpl Teitnopa uist cuHyca 1 KOCHHYCA.

26.  BrerumcieHue 3HadYeHUS QYHKIIUH ITyTEM Pa3JIOKEHHSI B CTETICHHOW PSII.
27.  BbluncieHHE HHTErPAJIOB IyTEM PA3JIOKEHHsI B CTETIEHHOM PsiI.

28.  IlpubmmkeHHOH perreHue qudGepeHINATBFHBIX YPaBHEHHN C TIOMOIIBIO PSI/IOB.

Bormpocsl k sk3aMeny (4 cemectp):
Teopus BeposiTHOCTEN



1.OcHoBHBIC TIOHATHUS © omnpeneneHus. CaydaiiHple coObiTus. Kitaccmdeckoe W CTaTHCTHYECKOE
OTIpEeJICJIEHUS] BEPOSITHOCTU COOBITHSL.
2.OCHOBHBIE TEOPEMBI TEOPHH BeposTHOCTEH. [TomHas rpymima coOBITHIA.
3.3aBUCUMBIC U HE3aBUCUMBIE COOBITHSA. Y CJIOBHAS BEPOSITHOCTh. TeopeMa YyMHOKEHUS BEPOSITHOCTEH.
4.®opmyiia MoaHOM BeposATHOCTH. BepostHOCTh rumnotes (hopmyna baiieca).
5.Cnyuaiinas BenuuuHa (CB). 3akon pacnpenenenus CB. dyHkuus pacnpeneneHus, ee cBoiCTBa.
6.DyHKIMS TUIOTHOCTH, €€ cBoiicTBa. XapakTtepuctuku 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. ®@yHkuus mwioTHocTH. HopMupoBaHHOE HOpMalibHOE
pacupenenenue. MiaTerpan BepositHocTel (GpyHkmus Jlammaca).
11.BeposiTHOCTB MomnagaHus B 3aJlaHHbIA HHTEpBa. [IpaBuiio Tpex curm. ACUMMETpPHS U SKCIECC.
12.BeposITHOCTh HACTYIJICHHUS COOBITMH TpPU HE3aBUCHUMBIX HCHbITaHUsAX (popmynsl beprymm,
[Tyaccona, nokanbHas Teopema Jlammaca).
13.3akon Oonpmux uywcen. Teopema UYeOblmeBa, dacTHBIA ciiydaid Teopembl. Teopema bepHymm.
[TonsTtue o reopeme JlssmyHosa.
14.ITonatue o cay4aiHbIX Mpoliecca U UX XapaKTepUCTHUKAX.
Maremarnueckasi CTAaTUCTHKA
l.I'enepanbHass  COBOKYMHOCTh W BbIOOpka. Cratmctudeckas (yHKOHS — pacrpeeseHusl.
Craructrueckas INIOTHOCTh BEPOSITHOCTU. YHUCIIOBBIE XapaKTEPUCTUKHU CTATUCTUYECKUX PACIIPEACIICHUMN.
2.OCHOBHBIE MOHATUS O TOYEUHBIX OIEHKAaX MapameTpoB pacrpeaenacHus. OneHKa MaTeMaTUYecKOro
OKMJIaHHUS.
3.MeTo bl TOCTPOEHMSI 3aKOHOB paclpeesIeHUs IO ONBITHBIM JaHHBIM: METOJI MOMEHTOB.
4.IlpuHIUI MaKCUMAIBbHOTO TIPABI0NO00US.
5./loBepUTelbHBIE MHTEPBAJIBI M JOBEPUTENIBHAST BEPOSATHOCTb. JlOBEPUTENBHBIA HMHTEPBAI JJIA
MaTEMaTHYECKOT0 OKUIaHU MPU O0IBIIOM 00beMe BEIOOPKH.
6.JloBepUTENbHBII UHTEPBAJI U1 MaTEMATUUECKOI0 OKUJaHUS IIPU MaJIoM 00bEME BHIOOPKHU.
7.1loHATHE O CTATUCTUYECKUX TMIIOTE3AX.
8.Bunel runores. Kpurepuii [upcona X2.
9.I'mnoreza o naucmepcusx ABYX HOPMalbHBIX ciydailHbix BenuuumHax (CB) (mpu Heu3BeCTHBIX
cpenHux). ['mnoresa o aucnepcusix AByx HopMasibHbIX CB (1pu U3BECTHBIX CPEAHUX).
10.Muoromepubie CB. @yHKIUS 1 IUIOTHOCTH paciipeneneHus 1symepHoit CB.
11.YcnoBHble 3akoHbI pacnpenenenus. MoMeHTsl 1BymepHoil CB.
12.HopMaJIbHBIH 3aKOH Ha IIJIOCKOCTHU. Y CIIOBHBIE MATEMATUYECKUE OKUIAHMS.
13.JIunelinas perpeccusi.
14.KoppenaumoHHO-perpecCHOHHBINA aHan3. PyHKIMOHAIBbHAS, CTOXACTUYECKAss U KOPPEISIMOHHAS
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 JIaHHBIX.

3. MeTtoauyeckne MaTepHuaJIbl, ONpPeIe/solue Npoue1ypy 1 KpUTepUU OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

Kpurepun (popMupoBanusi Ol1eHOK 110 0TBETaM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a1aHUH

- OLIEHKAa «OTJMYHO» BBICTABISIETCS OOYYaIOLIEMYCs, €CIM KOJUYECTBO NPABMIIBHBIX OTBETOB Ha
Bonpockl coctasisieT 100 —90% ot oluiero 0o0bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKa «XOPOII0» BBICTABISETCA OOYydYaroUIeMycCsl, €CIM KOJMYECTBO NPAaBMWIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot o0riero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «YyIOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOyYaroleMycs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % OT 06111ero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «HEeYI0BJIETBOPHUTEJIbHO» BBICTABISETCS OOYy4aroIEMyCs, €CIM KOJMYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



Kpurepun ¢popMupoBaHusi OLleHOK N0 Pe3y/I1bTATAM BbINOJHEHHUS 3aaHUH

«OTIANYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopomio/3a4TeHo» — CTaBUTCS 32 PadOTY, BBITIOJIHEHHYIO MTOJIHOCTHIO, HO IPU HAIMYKMH B HEH He Ooee
OJHOH Herpy0oil OIMOKHN U OTHOTO HeloueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO0» — CTABUTCS 32 PabOTy, €ClIM 00yYaroUIHiics MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI HEe OoJiee OHOW TpyOoil OmmMOKH U ABYX HEJ0YETOB, HE Ooyiee OTHOM
rpyooii U ogHOW HerpyOoi omuOKu, He 0oyiee TpeX HETrpyObIX OMIMOOK, OJHOW HErpyOoi OMMUOKH M JIBYX
HE/I0UETOB.

«HeynoBJjIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PabOTy, €CIM YHCIO OMMOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «YIOBJIETBOPUTEIBHOY HIIU MPABUIILHO BBHIMOJIHEHO MeHee 2/3 Bcel paboTHlI.

Buowl owuboxk:

- 2pyOble OwubKU: He3HaHue OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08US NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvlie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpedeleHUll, HEePAYUOHANbHBIN 8blOOP X00a
Ppeuerus..

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3d0aHUs; OMOeNbHble NOSPEeULHOCMU 8
dopmynuposxke 6b180008,; HebpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurtepun popmupoBaHus OLIEHOK 110 324€Ty € OLEHKOM

«OTJIMYHO/32a4TEHO» — CTYAEHT NpUOOpen HeoOXOAWMBbIE YMEHHsI U HAaBBIKH, MPOJEMOHCTPHPOBAI
HAaBBIK IMPAKTUYCCKOr'0 NPUMCHCHUA IMOJTYYCHHBIX 3H3HPII>1, HC JOIMYCTHUJI JIOTUYCCKUX U q)aKTI/I‘-IeCKI/IX OIIINOOK

«Xopomo/3a4TeHo» — CTYIEHT NpUOOpen HEoOXOIUMbIE YMEHHUS M HaBBIKM, IMPOJAEMOHCTPHPOBAI
HaBBIK ITPAKTUYCCKOro IMPUMCHCHHUA ITOJYUCHHBIX 3HaHI/II71; JO0IMYCTHJTI HE3HAYUTCIIBbHBIC OIINOKH U
HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/3a4TEHO» — CTYACHT JOMYCTHJI CYILIECTBEHHbIE OLINOKHU.

«HeynoBJieTBOPUTEILHO/HE 324TE€HO» — CTYJCHT JIEMOHCTPUPYET (parMeHTapHbIe 3HAHUS U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOIMYIIEHbI IPyOble OIINOKH.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€Ty

«3auTteHOo»» - OOydarolUHCA NEMOHCTPUPYET 3HAHUE OCHOBHBIX pa3JIeNiOB NMPOrpamMMbl H3ydaemMoro
Kypca: ero 0a3oBbIX MOHATHH U (PyHIAMEHTaJIbHBIX MpoOJieM; MpUoOpesn HeoOXOAUMbIE YMEHHS U HaBBIKH,
OCBOWJI BOIIPOCHI IPAKTHUECKOTO IPUMEHEHHUS MOJIyY€HHbIX 3HAHUN, HE JONMYCTU (PaKTUYECKUX OIIMOOK IpH
OTBETE, JOCTATOYHO IOCIEAOBATEIbHO M JIOTMUHO H3J1araeT TEOPETUYECKHIl MaTepuall, IOINyCKas JIMIIb
HE3HAYUTENIbHbIE HapYIIEHUs T0CIIEI0BATEIbHOCTH U3JI0KEHUS U HEKOTOPbIE HETOUHOCTH.

«He 3a4TeHO»» - BBICTABISETCA B TOM Clly4yae, KOTAa 00yJarouuiicss AeMOHCTpUpYET (pparmMeHTapHbIe
3HAHHS OCHOBHBIX pa3JIEJIOB MPOrPaMMbl M3y4yaeMoOro Kypca: ero 0a3oBbIX MOHATHH U (pyHAaMEHTaIbHBIX
npobnemM. Y 5sK3aMeHyeMoro ciabo BbIpaXKEHa CIIOCOOHOCTb K CaMOCTOSITEIbHOMY aHAJTUTHYECKOMY
MBIIIJIEHUIO, MMEIOTCSl 3aTPYAHEHMUsS] B U3JIOKEHUU MaTepuana, OTCYTCTBYIOT HEOOXOJMMbIE YMEHHS H
HaBBIKM, JOMYIIEHbI I'pyOble OMMOKM M HE3HAHHE TEPMUHOJOIMH, OTKa3 OTBEYATh Ha JIOMOJHUTEIbHBIC
BOIPOCHI, 3HaHNUE KOTOPBIX HEOOXOAUMO IS IOTYUECHHUS ITOJIOKUTEITbHON OIIEHKHU.

Kpurepun popmupoBaHusi OLEHOK 110 IK3aMEHY

«OtamuHo» (5 OammoB) — oOOydYaroOmMACS JTEMOHCTPUPYET 3HAHHWE BCEX pa3/ieNioB H3ydaeMou
JUCLHUIUIMHBL:  cofiepskaHMe 0a30BBIX MOHATHM M (QyHIaMEHTaJIbHBIX MpoOJieM; yMEHHE H3/ararhb
IpOrpaMMHBIM MaTepHualn C JeMOHCTpaluell KOHKPETHbIX HpumepoB. CB0OOAHOE BIIaJlEHUE MaTepHaoM
JOJDKHO XapaKTepU30BaThCS JIOTUYECKON SCHOCTBIO M YETKUM BHMJIEHHUEM IyT€H NPUMEHEHHUS MOJYyYEHHBIX
3HaHUN B MIPAKTUYECKOHN JEATEIbHOCTH, YMEHHUEM CBS3aTh MaTEpHUall C IPYTUMH OTPACISIMU 3HAHUS.

«Xopomo» (4 6amia) — 00yJaroUUiicss IEMOHCTPUPYET 3HAHMSI BCEX Pa3/IeiOB U3y4aeMOW TUCIMITIHHBIL:
coJiepskaHue 0a30BBIX MOHATUN U (yHIaMEHTAIbHBIX MPoOJIeM; Iprodpes He0OX0IMMble YMEHUSI U HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTHYECKOTO MPUMEHEHUS MTOMyYSHHbBIX 3HAHUH, HE JOMYCTHI (PaKTHUECKUX OMIMOOK MpU
OTBETE, JOCTAaTOYHO IIOCIEN0BATEIbHO M JIOTMYHO H3JaraeT TEOPETUYECKUH Marepuai, IOIycKas JHIIb



HE3HAYUTENbHbIE HapYIICHHs MOCIEeI0BAaTeIbHOCTH M3JI0KEHHUSI U HEKOTOphle HETOYHOCTU. TakuM oOpazom
JaHHAasl OI[EHKA BBICTABIISIETCS 32 IPABIIIBLHBIN, HO HEJJOCTATOYHO MOJTHBIN OTBET.

«YaoBiaerBopureabHo» (3 Oamra) — oOywaromuics JIEMOHCTPUPYET 3HAHHUE OCHOBHBIX pa3feiioB
mporpaMMbl M3y4aeMOTO Kypca: ero 0a3oBbIX MOHATUH M (GyHIAMEHTAIBHBIX mpobrem. OmHAKO 3HAHUE
OCHOBHBIX IMPOOJEM Kypca HE MOJIKPEIUISIIOTCS KOHKPETHBIMH NMPAKTHUECKUMHU NPUMEpPaMH, HE MOJIHOCTHIO
packpbITa CYHIHOCTh BOIIPOCOB, OTBET HEJOCTATOYHO JIOTMYEH M HE BCErja IOCIEOBATENICH, JOIMYIEHBI
OLIMOKY U HETOYHOCTH.

«HeynoBierBopureibno» (0 0OamaoB) — BBICTABISACTCS B TOM Cllydae, KOrJa OOYyYaroIIHiACs
JEMOHCTpHUpYET (hparMeHTapHbIE 3HAHMS OCHOBHBIX PAa3/esoB MPOrpPaMMbI M3y4aeMoro Kypca: ero 0a3oBbIX
NOHITH W (yHIAaMEHTAIBHBIX MpoOieM. Y 93K3aMEHYyeMOro cJiabo BBIpaKE€HAa CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY aQHAJIUTUYECKOMY MBIIUICHUIO, HUMEIOTCS 3aTPyAHEHUS B H3JIOKEHUHM MaTepuana,
OTCYTCTBYIOT HEOOXOIMMBIC YMEHHUS M HaBBIKHU, JIOMYIIEHBI TPYObIe OMIMOKN 1 He3HAHWE TEPMUHOJIOTHH, OTKA3
OTBEeUaTh Ha JIOMOJHUTENbHbIE BOIPOCHI, 3HAHHE KOTOPHIX HEOOXOIUMO JUIsl MOJYYEHHS MOJOKUTEIbHON
OLICHKH.
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