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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro u3ydeHNs TUCIUIUIHHEI «MaTeMaTnkay sBIsieTCs (GOPMUPOBAHKE O0IIEIPO(ECCHOHATBHBIX KOMIICTEHIINH,

MIOJrOTOBKA CTYAEHTOB M0 MaTeMaTHKe - 0a3bl AJIs1 OCBOCHUS psiAa oOIeHAYYHBIX JUCIUILTUH U AUCIUILIHH
podecCHOHATBLHOM HAIPABICHHOCTH, CIIOCOOCTBYIONIMX TOTOBHOCTH BBIMMYCKHUKA K MEKIUCIUTUTMHAPHON
IKCTIEPUMEHTAIILHO-HCCIIEIOBATEIIHCKOM JESITETPHOCTH, U (JOPMUPOBAHUE MaTEMATHIECKON KYJIBTYPhI OYIyIIero
CICIHAINCTA.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI

Iuxn (pasgen) OIT: | F1.0.12

3. KOMIIETEHIIUN OBYYAIOIIIEI'OCs1, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJIMHbBI

(MOJLY.IsT)

OIIK-1 CrniocobeH pemaTh HHXEHEpHBIE 3a/1a4H B TIPO(HECCHOHATBHON IEATENILHOCTH C HCIIOIB30BAaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHUECKOT0 aHATN3a U MOJCITHUPOBAHUS

OIIK-1.1 ITprMeHseT METOIBI BBICIIICH MaTeMAaTHKH JUTS PEIIeHHUS 3aa4 MpodecCHOHATFHON e TeNbHOCTH

B pe3yabTare 0CBOCHHS TUCHUTNIAHBI (MOXYJIsI) 00yYAOIIUICS TOKEH

3.1 |3uaTh:

3.1.1 | OCHOBHBIE TIOHATHS I METOABI MATEMAaTHUECKOTO aHAN3a, AHATUTHIECKOH TeOMETPHHU U JINHEHHOH anreOpsl,
I hepeHINANEHOTO U MHTETPATLHOTO HCUNCIICHHS,

3.1.2 | -OCHOBBI TEOpUHU BEPOSTHOCTEH, MATEMAaTUIECKON CTATHCTUKH.

3.1.3

3.2 | YmeTh:

3.2.1 | -uCIONIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX NUCIIUIIINH B HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTH,

3.2.2 -IIPUMCHATH MAaTCMAaTUYCCKUEC METOIbI JI1 PCIICHUSA ITPAKTUYCCKUX 3a/1a4;

323

3.3 | Bragern:

3.3.1 | -MeTogaMu MaTeMaTU4ecKOro ONUCaHus PU3NIECKUX SABJICHUN U MIPOLIECCOB,

3.3.2 | -ammapaToM MaTeMaTH4eCKOro aHaJIN3a, TEOPHU BEPOSITHOCTEH M MaTeMaTU4eCKOH CTaTHCTHKH.

4. CTPYKTYPA U COJEPKAHUE IMCIUILINHBI (MO YJIST)

Kon HaumeHnoBaHue pa31e/10B U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Ilpumeuanue
3aHATHUS / Kype
Paznen 1. JIluneiinas anreopa .
1.1 Beenenme. [Ipenmer matematuky. OCHOBHEIE alTeOpandecKe CTPYKTYPHI. 1 4
JIuneiinas anre6pa. OnpenenuTeny BTOPOro U TPEThero nopsaakos. OCHOBHEIE
CBOHCTBa onpeenTeNeil, MUHOp U anredpandeckoe gononHenue /Jlex/
1.2 OrnpenenuTeny U UX CBOMCTBA, BEIUMCIICHHUE ONpeaenuTenei 2-ro; 3-1o; ..., n- 1 2 pabora B
oro nopsiaxos. /IIp/ MAJIBIX TPYyIIax
1.3 [MonsTHe 00 ompexenuTese N-0ro MOPsAKa U eTo BhraucieHne. Marpurst. Mx 1 4 nexnus Oecena
Buabl. Anredpa marpurn. O6paTHas MaTpuna. TeopeMa CymecTBOBaHUS U
€IMHCTBEHHOCTH 00paTHOI MaTpuusl. /JIex/
1.4 Merton Kpamepa. Matpuiibl 1 oneparyy HaJl HUMA. YMHO)KeHHe Matpuil. /IIp/ 1 2 pabora B
MaJIBIX TPYIIIax
1.5 Pemenne cucrem nuHelHbIX ypaBHeHuit (CJIY) metomom Kpamepa u 1 2
MaTpPUYHBIM MeTOIOM. /JIex/
1.6 OO6parHas MaTpuLa. Mp/ 1 2
1.7 OnemeHTapHbIe IpeodpazoBanus MaTpull. Panr matpunsl. Teopema Kporekepa- 1 2
Kanemu /JIex/
1.8 Marpuunstii meroq pemrenust CJIY. Haxoxnenne panra marpumst  /IIp/ 1 2 pabota B
MaJIbIX Ipynmax
1.9 Pemrenne CJIY metonom I"aycca, meromom XKopaana-Taycca. /Jlex/ 1 2
1.10 Pemenne cucrem meronom ["aycca. Pemenne ogHopoaHbix cuctem. /IIp/ 1 2
Paznen 2. BektopHas anredpa
2.1 Bexropsl. JInnelinble onepanuu HaJ BEKTOpaMH, UX cBoiicTBa. basuc B 1 2 nexnus Oecena

IIPOCTPAHCTBE, OPTHI, AEKAPTOBa CHCTeMa KoopanHat. Hampasisromue
KocuHychl. CKansipHOE MPOU3BEACHHUE, €r0 CBOUCTBA, pUIIoKeHus. /JIex/




2.2

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

23

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

24

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

pabora B
MaJIbIX IPYIax

Paznen 3. Ananurnyeckasi reoMeTpus

3.1

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

32

VYpaBuenwne mnockoctu /Ilp/

33

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

Jexmus Oecena

34

[psimast B mpocTpaHcTBe U Ha I1ockocTH /I1p/

3.5

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

/J1ex/

JIeKIus Oecena

3.6

JlvHUYM ¥ TOBEPXHOCTH BTOpOTrO mopsiaka /T1p/

3.7

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

3.8

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

pabota B
MaJIbIX IPYIIax

Paznen 4. JluckperHasi MaTeMaTHKa

4.1

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

JIeKus oecena

4.2

MmuoxectBa. Onepanun Hajg MHOXecTBamu /I1p/

43

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

44

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

Paznen 5. KommiiekcHbIe ynca.

5.1

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

52

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

Pa3nen 6. BBenenne B MaTreMaTHUeCKUi aHAIN3.

6.1

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

JIeKIns Oecena




6.2

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

pabota B
MaJbIX FPyIIax

Pasnen 7. CamocTosTe/1bHas padoTa

7.1

IToxaroroBka k sekiusim /Cp/

18

7.2

IMonroroBka k mpakTudeckuM 3aHsTHIM /Cp/

36

7.3

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

8,6

74

IMonroroka k 3auety /Cp/

8,75

Pa3nen 8. KoHTakTHBIE Yachl HA aTTeCTAUIO

8.1

KontponbsHas padora /KA/

0,4

8.2

3auer ¢ orenkoi /KA/

0,25

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

9.1

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

JIeKIHs Oecena

9.2

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

9.3

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

Jexius Oecena

9.4

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

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

10.1

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

JIeKIus Oecena

10.2

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

Pazgen 11. UaTerpanbnoe ucuucienue OOII.

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

Jexmus Oecena

Henocpencreennoe nunrerpuposanue. /Ilp/

11.3

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




11.4

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

pabota B
MaJbIX FPyIIax

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

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

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

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

pabora B
MAJTBIX TPYIIax

11.9

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

11.10

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

11.11

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

11.12

Beruncienue onpeneneHHbIX uHTerpaios. /Ilp/

pabora B
MaJTBIX TPVITIax

11.13

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

11.14

[pubnmxeHHOe BRIYUCIICHUE OMpeAeieHHoro naterpana /IIp/

pabora B
MaJTbIX TPVIIIax

11.15

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

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

/J1ex/

11.16

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

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

pabota B
MaJIbIX FPyIIIax

11.17

Heco6ctBennsie unTerpainsl. [Ipuznaku cxogumoctu. /Jlex/

Jexmus Oecena

11.18

Brranciienue HecoOCTBEHHBIX HHTETpaiioB. /IIp/

11.19

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

11.20

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

pabota B
MaJIbIX TPyMIax

11.21

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

JIeKus oecena

11.22

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

Pasnen 12. CamocTosiTe1bHast padoTa

12.1

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

14

12.2

IMoxroroka k snekiusim /Cp/

16

12.3

IMoaroroeka k mpakTadeckum 3aHstusm /Cp/

32

12.4

IMonroroka x 3auety /Cp/

8,75




12.5

Brmmonaenne KOHTpoIbHOH padoTs! "luddepernuanbHoe 1 HHTErpantbHoe
ucuucienue" /Cp/

8,6

Pa3znen 13. KonTakTHBIE Yachl HA aTTECTAIMIO

13.1

3auer /KA/

0,25

13.2

KontponbsHast padora /KA/

0,4

Pasznen 14. O0bikHOBeHHBIE U depeHunanbHble ypaBHeHus (JY).

14.1

Huddepennuansaeie ypapHeHus. OOIIMe IOHATUS U OIPEIeICHNS. YpaBHEHHS
niepsoro nopsinka. YactHoe u obuiee pemenue. 3anada Koy, YpaBHeHus ¢
Pa3IeIAIONUMUCS TTepeMeHHbIMA. /JIex/

JIeKIns Oecena

14.2

Pemenne nuddpepeHnanbHEIX ypaBHEHUH TiepBoro mopsiaka. /IIp/

14.3

OpHOpoAHBIE U TUHEHHBIE YpaBHEHHUS TIEPBOTo MOpsiIka. YpaBHeHHs bepHysu.
J1.Y. B monubIx auddepennuanax. /Jex/

Jexus Oecena

14.4

Pemenvie quddepeHnnansHeIX ypaBHEHUH epBoro nopsaka. /IIp/

14.5

VYpaBHeHMe BpICIINX NOPsAKOB. 3agaua Komu. YpaBHeHus, nomnyckaromue
MOHWKeHUs nopsiika. OTHOPOJHBIE TMHEHHBIE YpaBHEHHUS N-TO MOPSIKA.
Oo6mrue croiicTBa peniennii. Onpeaenurenb BpoHckoro. dyHaaMeHTaIbHAs
cucreMa pemenuil. CTpykrypa obmmero pemenus. /JIex/

14.6

Mertonb! HoHMKeHHS Topsika muddepeHnnansHbIx ypapaeHunit. /IIp/

pabora B
MaJbIX I'pyhnax

14.7

OnHOpOJHBIC TUHEHHBIC YpaBHEHHS BHICIINX OPsAKoB. /IIp/

14.8

OHOpOHBIE TMHEHHbIE YPABHEHHS C TIOCTOSHHBIME KOG QHUIIMEHTAMH.
Xapaxkrepuctuieckoe ypasHeHue. Haxoxnenne obmero pemenust. /JIex/

JIeKIHs Oecena

14.9

Pemienue nUHEWHBIX HE OAHOPOAHBIX ypaBHEHUiI BToporo nopsaxa. /IIp/

14.10

Heoanopomubie nuneiinbie /Y ¢ moctosHHBIMU K03 duitmentamu. Metox
BapHUaliK MPOU3BOJIBHBIX TOCTOSHHBIX. MeTo 1 Heonpe1eIeHHbIX
kod(urmentos s Y co cnenuansHOM npaBoi 4acTeio. CHCTEMBI

T hepeHINANTbHBIX YpaBHEHNH. MeTOoIbl HCKITIOUEHU I U XapaKTEPUCTHUECKOrO
ypaBHeHUSL. /JIex/

Jekuus oecena

14.11

Heonnoponasre mureitabie Y ¢ mocTossHEBIME Kodddurmentamu. Metox
BapUalny IPOU3BOIBHBIX IOCTOSHHBIX. MeTO HeOnpe eI HHBIX
ko3 puuuentoB 1 Y co cnenuanibHOiM mpaBoit yactoro. /Ip/

pabora B
MaJIbIX TPYIIax

14.12

Cucremsl qudhepeHINaNbHBIX YPaBHEHUH. MeTOIbI HCKITIOYECHHN 1
XapakTepucTiHIecKkoro ypapHenus. /I1p/

Pasznes 15. UnciioBble M GyHKIUUOHAIBHbIE PSIABL.

15.1

UucnoBsle psAbI ¢ TOTOKUTEIbHBIMY WieHaMu. HeoOX0quMBbIi prU3HaK.
JloctaTo4yHble MPU3HAKU CXOAUMOCTH, (cpaBHEeHHs, [Janambepa, Ko,
HHTETpajbHBIN )3HaKonepeMeHHbIe psabl. [Ipm3aak Jleionna. Orenka octaTka
3HAKOYEpeAyIoImerocs psfa. AOCONOTHAS U YCIOBHAS CXOIUMOCTH /JIex/

15.2

YucnoBbie psAABI ¢ TOIOKUTEIBHBIME WieHaMu. HeoOX0oauMBbIi MpHU3HaK.
JlocTaTo4HbIE MPU3HAKKH CXOAMMOCTH, (cpaBHeHUs, Janambepa, Komn,
HHTETpabHbIH) /TIp/

pabota B
MaJIbIX FPyIIIax

153

3uHakonepeMenHblie psbl. [Tpusnak Jlefionuma. Onenka ocraTka
3HaKO4epeayromerocs psaa. AOComoTHas 1 yeiaoBHas cxoquMocTs /I1p/

15.4

DneMeHTH! PYHKIMOHAIBHOTO aHanu3a. OyHKIMOHATIBHbIE Psiibl. CXOTUMOCTb.
PaBHOMepHas cxoaumocTs. CBOICTBA paBHOMEPHO cXoAdmuxcs psaaos. [Ipusznax
Betiepmtpacca. Ctenennsie psansl. Teopema AOemst, 007IaCTh CXOAUMOCTH.
Pamyc cxopumoctn. IToHsATHE 0 GECKOHEUHOMEPHBIX METPUIECKIX
npoctpancTBax. Paasl Teinopa u MaknopeHna. Pa3osxeHne 0OCHOBHBIX
3JIEMEHTAapHBIX (YHKINI U NPUMEHEHNE UX B TIPUOIMKEHHBIX BEIYUCICHUSIX
(3Ha"geHNs (QYHKIHUI, TIPEIeITB, ONIpeAeIeHHbIe HHTETPANEL, TU((epeHIHaIbHbIe
ypaBHeHust). /JIex/

JIeKIns Oecena

15.5

DneMeHTH! PYHKIHOHAIBHOTO aHanu3a. OyHKIMOHATIbHbIE PsiIbl. CXOTUMOCTB.
PaBHOMepHas cxomumocTb. CBOMCTBAa paBHOMEPHO CXOSIIUXCS psAAoB. [Tpu3Hak
Beiiepmpacca. /IIp/

pabora B
MaJIbIX IpyIax




15.6

Crenennsie psapl. Teopema AGens, 001acTh CXOAUMOCTH. Pamuyc cXonuMocCTH.

IMonsiTHEe 0 OECKOHEYHOMEPHBIX METPUYECKUX NpocTpaHcTBax. Pinpl Teiinopa u
Makiopera. Pa3nokeHre OCHOBHBIX 3JI€MEHTapHBIX (QYHKIMH 1 IPUMEHEHHE UX
B IPHONIDKEHHBIX BEIYUCIICHUSAX (3HAYCHUS (DYHKIUH, IPEeIIbl, OMpeIeICHHbIC
uHTerpaisl, uddeperunansusie ypasaenus). /Ip/

pabota B
MaJbIX FPyIIax

15.7

T"'apmonnyeckuit ananu3. OpToHopMupoBaHHas cuctema QyHkiui. Pag @ypoe.
Koaddumuentsr Diinepa — @ypre. Teopema Jupuxie. Panx @ypbe 11 4eTHBIX U
HeueTHBIX (yHKumil. Paznoxkenue B psax @ypbe HeNepHOaMIECKNX (HYHKITUH.
[IpakTryeckuit rapMoHuUecKuil aHanus. /Jlex/

Jexmus Oecena

15.8

Tlapmonndeckuit ananuz. OproHOpMUpOBaHHas cucTema GyHKIMA. Pag @ypee.
Koaddurmuentsr Diinepa — @ypre. Teopema Jupuxie. Panx @ypbe 11 4eTHBIX U
HeueTHBIX (yHKuuil. Paznoxenue B psaxg @ypbe HenepHoaMIecKnX (HYHKITHH.
IIpakTuyeckuii rapMOHUYECKUI aHAIIU3.

Pemrenne 3anau npodeccroHanbHOM HAPaBIEHHOCTH.

Mp/

pabora B
MaJbIX IpyNmax

Paznen 16. CamocrosniTesqbHasA padoTa

16.1

IToxroroka k sekuusim /Cp/

16.2

Ioxroroeka k mpakTudeckuM 3aHsTusM /Cp/

34

16.3

BrmmonaeHne KOHTPOIBHOH paboTs! o TeMe "AutdhepeHnnansHble ypaBHSHNS H
psiost" /Cp/

8,6

16.4

YucneHHbIe METOBI perieHus quddepeHnnanbHbIx ypaBuenuit /Cp/

20

Pa3pen 17. KoHTaKkTHBIE Yachl HA ATTECTAIMIO

17.1

3auer /KD/

0,25

17.2

KontponbsHas padora /KA/

0,4

Paznen 18. Teopus BepositHocTel

18.1

Teopus BeposiTHOCTE. AKCHOMAaTHYECKOE, KITACCUUECKOE i TEOMETPUIECKOE
ONIpe/IeIIeHNs] BEPOSITHOCTH. DJIEMEHTHI KOMOMHATOPHKH. TEOpeMbl CIIOXKEHHS U
YMHOXEHUS BeposTHOCcTe. DopMyITs! MOIHON BeposiTHOCTH 1 baifeca /JIex/

Jekuus oecena

18.2

Teopus BeposTHOCTEH. AKCHOMATHYECKOE, KIIACCUYECKOE U T€OMETPUUECKOE
ONpe/IeIeHNs] BEPOSITHOCTH DJIEMEHTBHI KOMOMHATOPHUKH TeopeMbl CIIOKEeHHS 1
YMHOXKCHUS BepossTHOCTeH. DopMyITs! IToiTHON BeposiTHOCTH | baifeca. /ITp/

pabota B
MaJIbIX TPyIMIax

18.3

ITocnenoBaTenbHOCTh HE3aBUCUMBIX UcIbITaHUN. Cxema bepHymu.
IIpenensuble Teopembl Myaspa-Jlamnaca u ITyaccona. /JIex/

JIeKIHs Oecena

18.4

INocnenoBaTenbHOCTH He3aBUCUMBIX HcIbITaHUH. Cxema beprymnu [IpenensHsle
teopembl Myagpa-Jlannaca u [Tyaccona. /IIp/

18.5

Crny4aitHble BEHYMHEL, HX BUABI, 3aKOHBI paclpeaeieHus. MateMaTnieckoe
OXXHIaHWe, TUCIepcHs 1 uX cBorcTBa. /JIex/

Jekuus oecena

18.6

CiyuaiiHble BETMYMHBIL., UX BUJbI, 3aKOHBI paclpeneneHus. Maremarudeckoe
OXHJaHMe, TUcTiepcHs U ux cBoiictsa /I1p/

pabora B
MaJIBIX TPYIIIAax

18.7

[MoHsTHE 0 HAYAIBHBIX U HEHTPATBLHBIX MOMEHTAX. 3aKOHBI OONBIIAX YHCET.
Cryuaitabie mpomeccsl /JIex/

Jexus Oecena

Paznen 19. MaremaTnueckasi CTaTHCTHKA

19.1

MaremaTHdeckasi CTATUCTHKA. BrIOopKa, SMIHpUIECKU 3aK0OH PacIpee/ICHNUS.
Be16opounsle cpeHue. DMIupudeckas GQyHKIus pactpeieseH s, THCTOrpaMma,
JIMHMS SMITUPHIECKOH IIOTHOCTH. /JIek/

JIeKnus o6ecena

19.2

Maremarudeckasi CTaTHCTHKA. BhIOOpKa, SMIIUPUYECKHI 3aKOH
pactpenenenus. /I1p/

pabora B
MaJIbIX TPYIIax

19.3

Bri6opounsle cpeqane. OMmuprdeckas QyHKIUS pacHpeiesIeHus, THCTOrpaMMa,
JMHMS SMIUPHYECcKor miotHocTH /T1p/

pabota B
MaJIbIX TPyMIax

19.4

OrnpeieNieHHe TEOPETHUECKOT0 3aKOHA PACIIPE/IENICHUSI, TEOPETHUECKHE YaCTOTHI.
IIpoBepka rumoressl 0 BU/IE€ 3aKOHA pacpe/IesIeHUs] TeHepaIbHON
COBOKyMHOCTH. /JIex/

Jekuus o6ecena

19.5

OrmpeziesieHNE TEOPETUUECKOTO 3aKOHA PACTIPE/ICNICHHUsI, TEOPETHYECKHE YacTOThI
I[poBepka rUIIOTE3bI O BH/E 3aKOHA PACIIPEICTICHHUs TeHEPATbHOI
coBokyrHOCTH. /TIp/

pabota B
MaJIbIX TPyIMIax

19.6

CTaTHCTHYECKHE METOAbI 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX /J1ex/




19.7 Cratuctuueckue MeTos 00paboTKH IKCIIEPUMEHTANIbHBIX AaHHBIX /IIp/ 4 4 pabota B
MaJIbIX rpynmnax
19.8 Perpeccuonnsiit ananus /Jlex/ 4 2
19.9 PerpeccuonHblil aHanus . 4 4
Pemienue 3agau npogeccuoHanbHON HAIPaBICHHOCTH.
Mp/
Paznen 20. CamocrosiTesqibHas padoTa
20.1 Ioaroroka k sekiusim /Cp/ 4 8
20.2 IToaroroBka K mpakTHYecKuM 3aHsaTHsIM /Cp/ 4 32
20.3 BrimoirHeHHe KOHTPOTBHOM padoTh! 1o Teme "Teopus BeposTHOCTEH 1 4 8,6
MaTematu4deckas cratuctuka" /Cp/
20.4 Jucnepcuonnslit ananus /Cp/ 4 20
Pazgen 21. KonTakTHbIC Yachl Ha ATTECTALINIO
21.1 KonTponsHnas pabora /KA/ 4 0,4
21.2 Dx3amed /KD/ 4 2,35

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHBIe MaTepHabl A IPOBEICHUS MPOMEKYTOUHOH aTTecTaly 00ydaroIUXCsl IPUBEICHB! B MPUIIOKEHUN K

paboueit mporpaMMe JUCIUIUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUIUTHHE (MOIYIIO), BHABI 3aMaHUH, KPUTEPHUH UX OICHUBAHMS,
pacmpeneneHue 0aioB IO BUAAM TEKYIIET0 KOHTPONIS pa3padaThIBAIOTCS MIPEHoaBaTeNIeM JUCIUIUINHEI C YUETOM €€ CIIeU(MUKY 1

JOBOAATCA 10 CBEACHUA 06yqa}0umxc;1 Ha I€pBOM y‘{66HOM 3aHATHU.

BUOC.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPEoaBaTeNieM IUCIHUIUIMHBI (MOIYIs) B paMKaxX KOHTaKTHOM
paboTHI 1 caMOCTOATETBHOM paboThl o0ydarommxcs. [ GUKCHpPOBaHUS Pe3yabTaTOB TEKYIIEr0 KOHTPOJIS MOXKET HCTIONIb30BAThCS

6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemast 1uteparypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

JI1.1 |KapaceraP. b. Bricmas MaTemMaTHKa: JTHHEHHas anredpa, BEKTOpHas OMcK : https://e.lanbook.com/bg
anreOpa, aHaTMTHIECKasi TEOMETPHS, BBEACHUE B CubA/IY,
MaTeMaTHYeCKUi aHaH3, An(GEepeHITIATbHOS HCUUCIICHUE 2019
(hyHKIIMM OTHOM NeliCTBUTENbHON epEMEHHOMN: yueOHoe
nocobue

JI1.2 | Kapacera P. b. Bricmas MaTematuka: qudpepeHInatbHoe HCUUCTICHUE OmMck : https://e.lanbook.com/bg
(hyHKINY HECKOIBKHUX MEpEeMEHHBIX, HHTET PaTbHOE CudAlY,
ucurcieHne GyHKIUH OJHOHN JeiCTBUTEIHHON EPEMEHHOM: 2020
yueOHoe mocooue

JI1.3 | BacuimbeB A. A. Teopus BepoATHOCTEH M MaTeMaTH4YeCKast CTATUCTHKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHUK 1 IPAKTUKYM IS 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/

6.2.2.3 | Mathcad- cnpaBouHuK 110 BEICIIEiT MaTemaTuke -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHHUIIJIMHBI (MO YJIA)

7.1 | YaeOHbIe ayaAnTOPHH IJIsl IPOBEACHHUS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIIJIEKTOBaHHBIC CIICLMATM3HPOBaHHOH MEOEIIbIO
1 TEXHIYECKUMH CPEICTBAMH OOYUCHHUS: MYIbTUMEINIHOE 000pyIOBaHHE JUTS TIPEIOCTaBICHNS yaeOHOM HHbOopMarmn
OOMBIIION ayTUTOPHHU /MK 3BYKOYCHIIUBAIOIIEee 000pyIOBaHHE (CTAIHOHAPHOE WM IIEPEHOCHOE).

7.2 | VaeOHBIe aymuTOpHUN JUTS TIPOBEICHNS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBUAYAIFHBIX KOHCYIBTAIIHH,
TEKYILETO KOHTPOJISL U MIPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CIIEHATH3UPOBAHHON MeOEeIb0 1
TEXHUYECKUMHU CPEACTBAMU 00YdEHHs: MYJIbTUMEANITHOE 000pyI0BaHNE U/HWIIN 3ByKOYCHITMBAtoLIee 000pyJ0BaHHE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3 | [TomerieHus At CAMOCTOSITEIIEHOM PabOThI, OCHAIIICHHBIC KOMIIBIOTCPHOH TEXHUKOHM ¢ BO3MOXKHOCTBIO MOAKIFOYCHUS K
cetr "MHTEpHET" M 00ECTIEUeHNEM JIOCTYIIA B AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEFHYIO CPEly YHUBEPCUTETA.

7.4 | [TomerneHus s XpaHEHHS B TPOPIIIAKTHIECKOTO 00CITY)KUBaHUS yIeOHOT0 000pY/TOBaHHS




IIpunoxenue
K paboueil mporpaMMe JUCLUITINHBI

OLIEHOYHBIE MATEPHAJIBI JJISI IPOMEKYTOUYHOMN ATTECTALIAN
MO JUCLHUILJIMHE (MOYJIIO)

MarteMaTHuKka

(HaumeHoBaHUe OUCYUNTUHBL(MOOYIIS)

23.05.06 CTpouTenbCTBO KENE3HBIX JOPOT, MOCTOB ¥ TPAHCIIOPTHBIX TOHHEIEN

(k00 u HaumeHoB8aHUe)

MocTbl

(naumenosanue)



Coneprxanue

IlosicauTenbHAS 3aIHCKA.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MIIM WHBIE MaTepHalIbl 7Sl OIICHKH 3HAHUM, YMEHUN, HAaBBIKOB M (HJTH)
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIICTCHITHH.

MeTtoaudeckre MaTepuabl, ONPeAeSIONIie MPOLUeaypy U KPUTEPUH OICHUBAHUS cPOPMUPOBAHHOCTH
KOMITETCHIIMH MPHY MTPOBEACHUH MPOMEXYTOYHOW aTTECTAIINH.



1. [TogcHUTEAbLHASA 3aNMUCKA

]_IGJ'II) HpOMe)I(YTO‘IHOfI aTTCCTAllU — OLCHHUBAHHUEC IMPOMCIKYTOYHBIX W OKOHYATCIBHBIX PE3YJILTATOB

O6y‘IeHI/I${ o AUMCIHMIIINHE, 06eCHe‘II/IBaIOH_[I/IX JOCTHIKCHUC

00pa30BaTeNbHOM POTrPaMMBI.

IUTAHUPYEMBIX  PE3YyJbTaTOB

DopMbI IPOMEKYTOUHOM aTTeCTallMK: 3a4eT - 2, 3 CEeMECTPbl; IK3aMeH — 4 ceMecTp, 3a4eT C OLEHKON —

1 cemectp

[lepeuens KomneTeHIUH, GOPMUPYEMBIX B IPOLIECCE OCBOCHHUSI TUCIUTLINHBI

B cootBeTcTtBHU ¢ ®T'OC 3++

KOI[ W HAMMCHOBAHHEC KOMIICTCHIIMH

Kon nnnukaTopa JOCTHXKEHUS

KOMIICTCHIIMH

MOACIUPOBAHUA

OIIK-1: CriocoGeH pemiath HHXEHEPHBIE 331a491 B IPOGECCHOHATIBHON AESTEIBHOCTH C
UCIIOJNB30BAaHUEM METO/IOB €CTECTBEHHBIX HAayK, MaTEMaTHYECKOTO aHAIN3a U

OIIK-1.1

PesynbTarel 00yueHus 0 JUCIHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMH
pe3ysbTaTaMu OCBOEHUSI 00pa30BaTeIbHON MPOrPaMMBI

B cootBeTcTtBHU ¢ ®T'OC 3++

KO,Z[ 1 HAUMEHOBAHNUE MHANKATOPA
JOCTHXXCHHS KOMIICTCHIINH

Pe3ynpraTel 00yueHNUS 110 UCIUIUINHE

O1neHOYHbIe MaTepPHAaIbl
(cemectp )

OIIK-1.1: TlpumeHser MeToAbl BBICHIEH
MaTeMaTHUKH  JUIL ~ pelieHwWs  3amady
npodeccroHaNBHOM NeITebHOCTH

OOyyJarouiics 3HACT:

- OCHOBHBIC TOHSTHS M METOJbl MaTeMaTHYECKOTO
aHalu3a, aHAJIMTUYECKOM TeoMeTpuu U JHMHEHHOMN
anreOpsl, AU(pGEpeHINaTBLHOI0 ¥ UHTErPaIbHOTO
WCUUCIICHUS,

- OCHOBBI TE€OpUU BEPOSTHOCTEH, MaTEMaTUYECKON
CTATUCTHUKH.

3amanus

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

OO0ydJaroniiicss yMeeT:

-HCTIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JCIUTLIAH B
poeCCUOHATIBHOMN e TeIbHOCTH,

-IPUMEHSATh MATEMATHYESCKHE METOIBI ISl PEIICHHSI
MPaKTHYECKUX 3a71a4.

3amanus

1 cemectp(Ned4-- Ned6)
2 cemectp (Ne47- No51)
3 cemectp (Ne 52-Ne56)
4 cemectp (Ne 57-Ne60)

OO0yyaromuiics: BIajeer:

-MEeTOJaMH MaTeMaTHIECKOTO OMHUCAHUS
(bH3UYECKUX SBICHUN U TIPOIIECCOB,
-arnmapaToM MaTeMaTHYeCKOro aHaIn3a, TEOPUH
BEPOSITHOCTEH M MaTeMaTHYECKOM CTATHCTHKH.

3amanus

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

[IpomesxyTouHas arTecTanus (9K3aMeH) IMPOBOAMUTCS B OAHOM U3 CIeAyIONX GopM:
1) oTBeT Ha OUIIeT, COCTOSIINI 13 TEOPETHUECKUX BOMPOCOB U MPAKTUYECKUX 3a/1aHUi;

2) BeinonHeHue 3aaanuil B OUOC .

[IpomesxyTouHas aTTecTanus (3a4eT) IPOBOJUTCS B OJTHON M3 CIEAyIOMmUX (hopM:

1) cobecenoBanue;
2) BeinonHeHue 3aaanuit B OUOC .

OCBOCHUA




2. Tunosbie' KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPUAJIbI JJIsl OLEHKH 3HAHUIN, YMEHHI,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBEHb C()OPMHUPOBAHHOCTH KOMIIETEH Ui

2.1 TunoBbie BONPOCHI (TECTOBbIE 3aIaHUSA) VISl OLEHKH 3HAHUEBOI0 00Pa30BaTEeIbLHOI0
pe3yJabTara

[TpoBepsiemblii 0O6pa3oBaTenbHblil pesynbtat (PI'OC 3++):

Kox n HanmeHoBaHme O0pa3oBaTeNbHBINH Pe3yIbTaT
WHIUKATOpa JOCTH)KECHHS
KOMITETCHIINH
OIIK-1.1: TIlpumenser wmeronsl | OOyuaromuiics 3HaeT:
BBICIIICH MaTCMaTHUuKH JUIA - OCHOBHBIC IIOHATHUA U MCTOAbI MATCMATHUYCCKOI'0O aHaJIn3a, aHAJUTHYECKOMN réoMeTpumn 1
perneHns 3amad | JauHeHHOH anrebpsl, tnddepeHHaTbHOT0 H HHTETPAIbHOTO HCYHUCICHNUS,
po(heCcCHOHAILHON JIeSITENIbHOCTH | - OCHOBBI TEOPUH BEPOSITHOCTEH, MATEMAaTHYECKOI CTaTUCTUKH.

1 cemectp:
1. EnuHuuHOM MaTpuIlel Ha3bIBaeTCS:
A) nuaroHanbHas MaTpUIlA, C €AMHUIIAMH Ha TJIABHOM JUaroHau;
B) kBaaparHas marpuiia ¢ eIUHUIIAMHA Ha TJIABHOW JTUArOHAJIH;
C) xBaapaTHas MaTpuIla, YIEMEHTAMH KOTOPOU SBISIOTCS €IMHULIBI?

2. Yro MOXHO CKa3aTh O CHCTEME JIMHCHHBIX YPAaBHCHHH C MaTpULCH (A]
MaTpuLei [A‘B] , €ClIN rang{A]<rang(A|B)
A) cuctema uMeeT €IMHCTBEHHOE PEILCHHE;

B) cymecTBoBaHUE TaKOi CUCTEMbI HEBO3MOXKHO;
C) cucrema He UMEET pELICHUI.

U pacuIupeHHON

3. IlepeMHOXaTh MOYKHO MaTpPHIIBIL:

A) moboro pa3mepa;

B) TonbkO KBaJIpaTHBIC MATPHIIHL;

C) TOJIbKO €IMHUYHBIE MATPHUIIbL;

D)MaTpuiibl Takue, 9TO JICBBIH COMHOMKHTEIb UMEET CTOJIBKO CTOJIOIIOB, CKOJIBKO CTPOK Yy TPABOTO
COMHOKHUTEJIS

4. Onpenenurtens BHIYUCISETCS:

A) nns 110001 MaTPHUIIBL;

B) TonbKO /IS @ TMHIUYHON MaTPUIIBL;
C) TONBKO I TUArOHATBLHON MATPHIIBL;
D) Tonbko a1 KBaipaTHON MaTPUIIBL.

5. TpancrnoHMpOBaHHas KBaJpaTHas MaTPHIA UMEET ONPEAETUTEND!

A) paBHBIH OIpeNEIUTENI0 UCXOAHON MaTPHUIIBL;

B) paswnbiii 0;

C) paBHbIii 1;

D) paBHBIIl OIIpeeTUTENI0 UCXOTHONH MaTPHIIbI, B3SITOMY C OOpAaTHBIM 3HAKOM.

6. OOpaTHas MaTpuIla CyIIECTBYET JUIS:

A) mo0oit MaTpuIsL;

B) mro6oit kBagpaTHOM MaTPHIIBL;

C) HyJIeBOM MaTPHIIHI;

D) nro60#t kBagpaTHOI HEBBIPOKACHHOW MaTPHUIIBI.

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



7. Ilpu yMHOXXEHHH MaTpPUIIBl HA OOPATHYIO K HEH MOITydaeM:
A) HylleByIO MaTpHLy;

B) marpuiy-cronber;

C) MaTpuIy-cTpoKy;

D) enunHnuHyro Matpuiy;

8. CucreMa IMHEHHBIX YPaBHEHUI UMEET PEILIEHUE TOI/1a U TOJIBKO TOI1a, KOrja:
A) paHT MaTpUIlbl CUCTEMbI OOJIbIIIE PAHTa PACIIMPEHHON MAaTPUIIBI CUCTEMBI;

B) panr marpuiibl CUCTEMbI MEHBIIIE PAaHTa PACHIUPEHHOM MATPUILIBI CUCTEMBI Ha 1;
C) paHr MaTpHilbl CHCTEMbI MEHbIIIE PaHTra PACIIUPEHHONW MATPHULIBI CUCTEMBI;

D) panr matpuiisl CUCTEMBI PaBEH paHry paclIMPEHHONW MaTPULIbI CUCTEMBI.

9. Cucrtema ITUHENHBIX YPaBHEHUN HA3bIBAETCS] OJJHOPOJIHOM, €CIIM €€ IIpaBasi YacTh:
paBHa HYJIEBOMY BEKTOPY

A) paBHa HyJIEBOMY BEKTODY;

B) npaBast yacTb COCTOUT TOJIBKO U3 JIBOEK;

C) mpaBast 4aCTb COCTOUT TOJBKO W3 OTPHUIATEIIbHBIX YHCEIT;

D) ornmyHa OT HyJIE€BOTO BEKTOPA.

10. Meron Kpamepa npuMeHHUM J1sI pEIICHHUS] CUCTEMbI JIMHEHHBIX YPABHEHUH, €CITU:
A) Marpuia cucTeMsl Jirobas;

B) matpuna cucteMbl COCTOUT TOJIBKO U3 €AMHUILL;

C) matpuna cucTeMsl Jir00ast KBaipaTHasi;

D) matpuna cucteMsl KBaJpaTHasi U HEBBIPOKACHHAS.

2 cemecTp:

11. Ecnu ¢pynkuus f(x) HenpepbiBHA Ha [a; b/, mudpdepentmpyema Ha (a;b) u y(a) = y(b),T0 Ha (a, b)MOxHO
HAWTH XOTs OBl OJTHY TOUKY, B KOTOPOH :
A) yHKIHS HE ompeneneHa;
B) npousBoaHast pyHKIMH HE CYIIECTBYET;
C) Hemb3s MPOBECTH KacaTeNbHYIO K rpaduky ¢yHKINY;
D) npousBoanHas GyHKIUMA 00pamaeTcss B HOMb.

12. HaiiTi MHTEpBAIbl MOHOTOHHOCTH (DYyHKIHH y = X>-2X

A) Ha (—oo , 1] -yOBIBaeT Ha [1; OO) - BO3pacTaer
B) na (_OO; 0] -yObIBaeT Ha [0; OO) - BO3pacTaer
C) Ha (_OO; 1] - BO3pacTaeT Ha [1; oo) - yObIBaeT
D) na (_OO; 0] - BO3pacTaeT Ha (0 ; OO) - yObIBaeT

13. I'paduk kakoi (pyHKIIMH Ha BCEM OTpe3Ke [a,b] 0OTHOBPEMEHHO YIOBICTBOPSET TPEM yCIOBUAM: y>0; '<
0; y">0?




BapuaHTbl 0TBETOB:

A) Bce rpadukn B) Tomnbxko 11 C) Tomnbko 11T
D) Tonbko II u II1. E) Tonbko [ u III

14. IIpon3BoaHOM BTOPOro MOPsiiKA Ha3bIBAETCH:

A) KBagpat NpOU3BOJHON NEPBOIO MOPSIKA;

B) npousBoaHas 0T mpon3BOIHON NEPBOro MOPSIKa,;

C) xopeHb KBaJIpaTHBIN OT IPOU3BOJHON NEPBOIrO MOPSIKA;
D) nepBooOpa3Has mpon3BOIHON NEPBOTO MOpsIKa

15. YacTHO# npou3BOJHON (QYHKIMU HECKOJIBKUX EPEMEHHBIX Ha3bIBACTCS:

A) npou3BoiHAs OT YACTHOTO apryMeHTa (QyHKIUY;

B) npousBoaHas oT mpou3BeACHUS apIryMEHTOB (DYHKIUH;

C) npou3BoaHast OT YaCTHOTO apryMEHTOB (PyHKLINU;

D) nmpou3sBoaHas OT GYHKLUUH NP YCIOBHH, YTO BCE apIyMEHThI KPOME OJTHOT'O OCTAOTCS

16. ®ynkuus F(x) Ha3pIBaeTcs nepBooOpa3Hoii /Ui HenpepblBHOHM QyHKmu y = f(X) , ecnu:

A) F(X)=f(x)}+C . By Flx)=f(x) . ) Fx)=((x) . D) F(x)=f(x)

17. HeonpeneneHHsIM UHTErpaioM GyHKUuM y = f(X) Ha3bIBaeTCA:
A) nepBooOpa3zHas pyHkiuu y = f(x);
B) xBagpat nepBooOpa3znoit pynkiun y = f(x);
C) cymma Beex nepBooOpa3Hbix QyHKIMHU y = f(X);
D) coBokynHOCTb Becex nepBooOpas3HbIX ¢pyHKIMHU y = f(x);

18. Meroa HHTErpupOBaHUs 10 YACTSIM PUMEHUM IIPU UHTETPUPOBAHUM:

A) CyMMBI WU pa3HOCTH HECKOJBKUX (PYHKIMIA;, B)nuHeitHON koMOMHaWU (QyHKIUIH;
C) mpousBeneHus QyHKIUH; D)nro60it komOMHAIMY JTFOOBIX (PYHKITHH.

19. ®opmyna UHTErpUPOBAHUS 10 YACTSIM UMEET BUJ

fudv:uv+fvdu ~fudv:uv—f vdu
A) ; B) ;
fudv:fudx+fvdx fudv:fudx—fvdx
; D

20. Kakoe u3 cienyromux CBOI/ICTB onpe,ueﬂeHHoro HHTerpaJIa ;IBJI;IeTc;I HEBEPHBIM:

b
[ (F(x)+g(x))dx= ff dx+fg fAf dx= Ajf
A) o« a ;B) a ;
b b
ff(x)dx:1 ff(x)dx:—ff(x)dx
C) a : D) a b X
3 cemecrp:

21. Yro6sl pemuth auddepeHnuansaoe ypapuenne Y X+x+y=0  cnenyer
1) BBIIOTHATB MOJCTAaHOBKY Y(X)=Xx*U(X);
2) pa3fenuTh nepeMeHHbIE;
3) uckatp pemenue B Buze y(x)=U(x)*V(x).

22. Pemuts nuddepeHnuanbHoe ypaBHeHe Y COSX+Y=XsinXx  cuexmyer
1) BEINOJHATH MOACTAHOBKY Y(X)=x*U(X)
2) pa3nenuTh nepeMeHHbIe
3) uckatp pemenue B Buzae y(x)=U(X)*V(x).




23. MuddepeHnnaabHpIM ypaBHEHHEM IEPBOTO MOPSAKA SBISICTCS yPABHCHHUE:
1) xy+sinx-y=0; 2) X+sinx-y=0;
3) y +ysinx+y=1; 4) y +y-2=cosx;

24. ludpdepeHnaibHbIM YpaBHEHHEM C Pa3IeIIOMIMMUCS IEPEMEHHBIMHU SBIISETCS ypaBHEHUE BU/IA:

—v2.
1) Yyrcosx=0; 2) V=X,
: 2
y= ny ; y+d=y;
3) X“+y 4) X

25. PemieHrie OAHOPOIHOTO TU(QEepeHIMaNIbHOTO YpaBHEHHUsSI NEPBOro MOPSAKAa MOXKET ObITh HalJEHO B
BUJIE:

l1)y=u-v,tme u=u(xX)u v=v(X) — HEKOTOpbIC HEU3BECTHBIC (PYHKIINH,

2)y=u-x,roe U=l (x) - HEKOTOpasi HeU3BECTHAsI PYHKIIMS;

3)y=u+v,rae u=u(x) 4 v = v(X) — HEKOTOpbIe HEU3BECTHBIC (PYHKITHH;

4) y=u+ X, rae u = u(x) — HeKoTopasi Heu3BecTHasi (QyHKIIHSI.

26. JIuHeHBIM HEOTHOPOAHBIM AU PEepeHIINaTbHBIM YPAaBHEHHEM TI€PBOTO MOPSIIKA SIBJISIETCS ypaBHEHUE
BHJIA:

) Y= gy

2)y +p(X)y=q(x)y"%
3)y =1(x;y), rne pynkmus f(X; y) — omHOpOIHAS;
4y y+p(x)y=g(x);

. e e v =18 e e
27. 3anucarb CTPYKTypy YaCTHOTO pELICHUs YAy +2y 4y =(18x+8)e

1) 1 = AN+ Ble ) VE= AN + BT ) VES(AN + Bl

- v =
28. Haiitu penieHue ypaBHeHHs - -

A
r=0O+ 00—

5 2) 2 53)

ANE=TE N Y ) B v=e G+ Coxp+ e

1)

. 1 =" =0
29. Kakoe u3 1Y pemaercsi moJACTaHOBKOM - P.. P ?

v =2+ ) . : L
B i =2x 4y . 2) ~J1_ 3) ctglx
30. PemTh ypaBHeHHE -

) ¥ECETHCE R,

4 cemecTp:

31. Ecnu umeercst n HecOBMeCTHBIX coObITHI Hi, 00pa3yronux moJiHyo TPy, ¥ U3BECTHBI BEPOSITHOCTH
P(H;), a coObITHE A MOXKET HACTYNUTH MMOCIE peanu3aruu ogHoro u3 H; u u3BectHsl BepositHoctu P(A/H)),
T0 P(A) BeIUnCHsIETCS 110 hopMyTIe

A) TIOJTHOH BEPOSITHOCTH
B) bepuymiu
C) Myaspa- Jlamuiaca

D) Baiieca




32. BeposTHOCTb NOSABIIEHUSI COOBITHS A B MCIIBITAHUU paBHA p. YeMy paBHa JUCHEPCUs YUCIIA MOSBICHUS
COOBITUSA A B OTHOM HCITBITAHUH?

A) 1-p
B) p(1-p)
Op

D) 1/p

33. ITo kakoii (popMysie BBIUHUCISCTCS BEPOSITHOCTH COBMECTHOTO MOSIBJICHUS JBYX HE3aBHCHUMbBIX COOBITHI
A uB?

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

34. Oyukumed pacmnpeneNieHUs CiydaiiHOW BenwunmHbl X HasbiBaercs (ynkuus F(x), 3amaromas
BEPOATHOCTH TOTO, YTO CIIy4aifHas BeTUYMHA X IPUMET 3HAUCHHE:

A). bomnbIiee x
B). menb111€€ MM paBHOE X
C). paBHoe X

D). menbiiee x

35. BeposATHOCTb TOTO, YTO JI0OM MOJKET CrOpeTh B TeueHHH rona, pasHa 0,01. 3actpaxoBano 600 momoB.
Kaxkoit ¢hopmyroii crieyeT BOCIoab30BaThCsl, 4TOOBI HAWTH BEPOSITHOCTD TOTO, YTO CTOPUT POBHO 6 T0MOB?

A) popmynoit bepuymu

B) unrerpansHoii opmysoit Myaspa- Jlanaca
C) dbopmymnoii [Tyaccona

D) nokanpHO# opmyoit Jlammnaca

m_ n!

36. . KoMOuHanuu, 4Mcio KOTOPBIX ONpPeneseTcs mo popmyie " mlin-m|! , HA3bIBAIOTCS:
A) coueTaHUAMH;

B) pasmernienusmu,

C) mepecTaHOBKaMH;

D) pa3menieHusIMU ¢ TIOBTOPCHUEM

37. IINOTHOCTBIO BEPOSATHOCTH f{x) HENIPEPHIBHOM CITy4aliHOW BEIMYMHBI X HA3bIBACTCS:
A) pousBoaHAas GYHKIIMU pacipenesieHus CIydaiiHON BeTUIHHBI X;
B) nepBoobpasHas GyHKIIMU paclipeneeHu sl CTy4ailHOW BETUYHHEI X,




C) npousBoaHast cayyailHOW BEITUYMHBI X;
D) nepBooOpa3zHas ciryqdaifHOW BETUYUHBI X.

38. K BEIOOPOYHBIM XapaKTEPUCTUKAM PACCESTHUS CITyYaitHOW BETMYUHBI OTHOCUTCSI:
A) BpIOOpOUYHAs MOJIA;

B) BeIOOpOYHas MenaHa;

C) BeIOOpOYHAS TUCTIEPCHS;

D) BeiOOpouHas cpemHsis.

39. YucnoBoe 3HaUEHUE CEPEAVHBI JOBEPUTEIBLHOIO UHTEPBAJIA XapaKTEPU3YET:
A) TOUYeUyHYIO OLIEHKY ITapaMeTpa pacripeiesieHus;

B) nnTEepBanbHyIO OLIEHKY apaMeTpa paclpeaeacHus;

C) HazeKHOCTh OLICHKH MapaMeTpa pacrpeaeaeHus;

D) TOUHOCTb OLIEHKM MapaMeTpa pacnpeseseHus.

40. IIpennonoxeHue o0 BUJE WIH NapaMeTpax HEM3BECTHOTO 3aKOHA paclpeeseHNs Ha3bIBAETC:
A) HYJIEBOM TUTIOTE301;

B) anbrepHaTHBHON I'MIIOTE30i];

C) ommOKoii IepBOTO poaa;

D) ommbkoii BToporo posaa.

41. K BbIOOpOUYHBIM XapaKTEPUCTUKAM MOJOKEHUS PACHIpEeNICHUS CITy4alHOW BEIMYMHBI OTHOCUTCS:
A) BbIOOpOUHAs MOAA;

B) BbIOOpOYHBII KOADHUIMEHT aCHMMETPHH;

C) BeIOOPOUHBII KO3 PHUIIUEHT IKCIECCa;

D) BbIOOpOUHBII LIEHTPAIBHBIM MOMEHT BTOPOI'O MOPSIKA.

42. K BBIOOPOYHBIM XapaKTepUCTHKAM (DOPMBI pacIipeesieH s CIy4daiiHOW BeTMYUHBI OTHOCUTCS:
A) BBIOOpOYHAS TUCTICPCHST;

B) BeIOOpOUHaAs MenuaHa;

C) BBIOOpOYHAS CpETHSS;

D) Br1OOpouHBIil KO3 (PUIIMEHT aACUMMETPUH.

43. Ilpu mpoBepKe CTATUCTUYCCKUX rUnore3 ycinosue P(K > k,) = o onpenenser:
A) IpaBOCTOPOHHIOIO KPUTHUECKYIO 00JIaCTh;

B) neBocTOpOHHIOI KPUTHYECKYIO 00JIaCTh;

C) 1ByCTOPOHHIOIO KPUTHYECKYIO 00JIaCTh;

D) ypoBenb 3HauuMOCTH (OLMIHOKY MEPBOTO POJIA).

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

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

Kon u HanmeHoBaHue OOpa3oBaTesbHBINA Pe3ynbTaT
HHAWKATOpa JOCTHIKCHUA
KOMIICTCHIIMHN

OIIK-1.1: ITpumeHsieT METOBI OOyuaronuiicst ymeer:

BBICIIIEH MaTeMaTHKH JUIs -MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLHIUIMH B MpPodeccHOoHANbHOM
peLIeHus 3a1aq JeATEbHOCTH;

npodecCHOHANBEHOMN -IIPUMEHATh MaTEMAaTUYECKHE METO/IBI JUIS PEIICHHUS MPAaKTHUECKUX 3a1ad.

JeATEIbHOCTH

1 cemectp

44. CucremMa KaHOHUYECKUX YPAaBHEHMH JJIS JKEJIE3HOIOPOKHOTO MOCTa, HArpy>KEHHOTO TOPU30HTAIBLHON
y3JI0BOM HArpy3KOM, UMEET BUJL:




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

—0,1x,+x.,=0,3.

X1, Xy, Xg, Xy, X
F):[e 5 — JICKOMEIE YTJIOBBIC IICPEMCHICHUA JKCCTKHUX Y3JI0OB MOCTA. HCOGXOI[I/IMO BBIYHCIINTH

3HAYCHUE YITIOBBIX nepeMemeHI/Iﬁ JJIs1 OIIPEACTICHUA CTaTHYECKOH HEOMMpECACIMMOCTHU MOCTA.

45. 3aBoj IO IPOU3BOJICTBY PEIHCOB BBIMYCKAET TPU UX BHUIA b , Py , P 1a MIPOU3BOJICTBO KOTOPBIX

§1:8,.5.8

3aTpayrBaeTCsl YEThIPE BUJA ChIPhsI 4 . Hopmbl pacxojia ChIpbsi M €T0 3arachl 331aHbl B TAOJHIIE:

[Iponyxuust P D, P, 3anacel
ChIpbe CBHIPbS
| 1 1 2 190
s
3 2 0 2 180
s
2 1 0 160
s 3
4 1 2 2 250
s

Onpenenuts jaH BbITYyCKa MPOAYKLUH, IPU KOTOPOM PACXOLYETCsl MOJHOCTBIO BCE ChIPhE.

46. TlpennpusTre BBITYCKACT MaTEPHAIBI TSI CTPOUTEIBCTBA JKEJIC3HBIX JOPOT TPEX BHIOB: b , P, , b3 4
2 3
A=|2 5

WCTIONB3YET ChIpbe ABYX THMOB: § | w s 2 . HopMbl pacxoma ChIpbi XapaKTepH3YIOTCS MaTpHIeH 41 ,

rme Kaxneld asmemeHt aij (i=1,2,3; j=1,2) moka3pIBaeT, CKOJBKO EIUHUI] MPOJYKIWHU j- THIA PACXOAYEeTCs Ha
MIPOM3BOJCTBO E€AWHUIBI NPOAYKUMH i-ro Buna. [lman BbImycka mponykuuu 3agaH marpuuei-ctpoxoid C=(100 80

B= 40

130), cToMMOCTb €TWHWIIBI Ka)XJIOTO THMA CHIPhS ([IEH. €lI.) — MaTpHIEH-CTOIOIOM 50
3aTparthl ChIPbs, HEOOXOAUMBIC IS TUTAHOBOTO BBITYCKa MPOJIYKIIUH, U OOIIYI0 CTOUMOCTD ChIPbSL.

. Onpenenuth

2 cemecTtp

47.  VYrom, HU3MEPEHHBIM TEOJOJUTOM, OKazaics paBHbIM 22°20'30"+30”. KakoBa oTHOcHUTEIbHAas
MOTPEIHOCTD U3MEpPEHUs?

48. YpaBHEHUE JBI)KEHUS aBTOTYApOHATOpa (MaIlMHA JJIS TPAHCIIOPTUPOBAHMS OPraHMYECKUX BSKYIIMX
MaTepUajoB U UX PAaBHOMEPHOI'O pacIpesieieH sl IPH YCTPOICTBE IPaBUMHBIX U IIEOEHOYHBIX MMOKPBITUH)
umeer BuA r = ti + t2j + t3k, rae t — Bpems. Onpenenurs CKOPOCTh U YCKOPEHUE JABUKEHUS B MOMEHT ¢ = /.

S=21t+3t°—t"  Hai
49. Tloe3n-penbCoyKIaquuK IBHXKETCS MO 3aKOHY - . Haiitu ero makcuMasibHYIO
CKOpOCTb.

50. MoMeHT CcONpOTHBIECHUS OalKH >KEJIE3HOJOPOKHOIO MOCTa MPSIMOYTOJBHOTO CEYEHHs Ha H3TU0
MPOTIOPIIMOHAJTIECH TPOU3BECHUIO IIMPUHBI TOTO CEYEHUS Ha KBaApaT ero BBICOTHI. KakoBBI JOIKHEI OBITh
pa3Mmepsl ceueHHs OaJKu, BBIPE3aHHOH W3 KPyrjoro OpeBHa IUAMETpPOM d, YTOOBI €€ CONPOTUBIICHHE Ha
n3rub O6bU10 HandoNbIINM?

51. Kakyro paboTy HaZ0 COBEpPUINTh HAKJIOHHOMY BHOPAIIMOHHOMY TPOXOTy (YCTPOMCTBO s
MEXaHUYECKOW COPTHPOBKH CBHITyYUX MATEPHAJIOB), YTOOBI PaCTAHYTh MPYKUHY MEXKIY CTaOMIM3aTOpaMu
Ha 4 cM, eclii U3BECTHO, 4TO OT Harpy3ku B 1 H oHa pactsruBaercst Ha 1 cm?




3 cemectp

52. YCTaHOBJIEHO, YTO CKOPOCTh V MH(UIBTPAIlMK BOIBI B MMOYBY, Kak (DYHKIMS BPEMEHH f, BBIPAXKACTCSI
mo ¢opmyne V = a + bt — 0,5, tne a u b xoncrautel. [loCcTOsIHHAS @ 3aBUCUT OT THIIA TOYBHI U
MPECTABIACT COO0H MHUHHUMAJBHYIO CKOPOCTh, C KAKOW BOJA MPOCAYMBAETCS B MOYBY JO COCTOSHHS €€
MOJTHOTO HachIieHUs. [locTosiHHAs b XapaKTepH3yeT CTENCHb BIAKHOCTH MOYBBI, MPpH b = (0 MBI UMeeM
CKOPOCTh MHQOWIBTPAIIMKA B YCIOBHSX HACBHINICHUS MOYBBI. DYHKIMS J aCHMITOTHYECKH CTPEMHUTCS K
3HAYCHUIO @ 1ipu ¢. ONpeIeIUTh KOJUYECTBO BOIbI (), MPOHUKAIOIICH B TPYHT.

53. 3a CKOJBKO BpEMEHM JOCTaBJeHHas OuWTyMHas cMmech, Harpetas 10 100°, B MOA3EMHOM rapaxe c
temnepatypoi TO = 20°, oxmaautcs 10 25°, ecnu 10 60° ona oxsaaures 3a 10 mun.?

54. XKene3HODOPOKHBII COCTaB MAaCCOM 71 KI' B MOMEHT OTKJIIOYCHHS BHUraTels JIOKOMOTHBA IIEN CO
ckopocTthio 20 m/c. Uepes 50 ¢ ckopocTh coctaBa ymeHbIHIach 10 10 m/c. [IpuHuMasi, 9T0 COPOTUBICHHUE
JBIDKCHUS MIPOTIOPIIHOHATIBHO €r0 CKOPOCTH, HAWTH ypaBHEHHE CKOPOCTH U OINPENENUTh, Yepe3 CKOJIBKO
CEeKYH] OT Havaja IBM)KeHUs 0e3 paboThl JBUTATENs €r0 CKOPOCTh OKAXKETCSl paBHOU 5 M/c?

55. YckopeHne npsSMOIMHEHHOTO TBM)KEHUS JIOKOMOTHBA BhIpaxkaercs: popmyioit a = 2t — 10 m/c2. Haiitu
ypaBHEHHUE JABWKEHMS, €Ci npu ¢ = () cexk. S =4 Mmu npu t = 3 cex. S = /3 M, U MTHOBEHHYIO CKOPOCTb
JOKOMOTHBA 1ipu ¢ = 10 cex.

56. XenesnomopoxkHasi muiaropmMa Maccel 7, BBIBEJICHHAs W3 TIOJOXKEHUS PABHOBECHS, COBEPIIAET
Koje0aHusl B BEPTUKAJIBHON IJIOCKOCTU IOJ JEUCTBUEM BBIHYKIAIOIIEH CHUJIBI f (X) , TIIe X — BpeMsL.

HaﬁﬂHTe 3aBUCUMOCTDb OTKJIOHCHHA HHaT(bOpMBI OT ITOJIOKCHHA PABHOBCCHUS -y(x) OT BpCMCHHU, CCJIU

k
COIIPOTHBIICHHE CPENbl MPOMOPIUOHAIBHO CKOPOCTH, ¢ KOA(P(PHUIMEHTOM MPONOPIHMOHAIBHOCTH | , a
BOCCTAHABIIMBAIOIIAsl CHJIa PECCOpBI, CTpeMsIIascsi BEpHYTh IUIaTGOpMy B IOJIOKEHHE paBHOBECHS,

k
MPONOPIMOHATIFHA BETMUYMHE OTKJIOHEHUS, C KOO PHUIUEHTOM MPONOpLUUuOHaNbHOCTH 2 . CyMTaeTcs, 4To

B MOMEHT BPEMECHHU x=0 , Y(O):yo , y (0)=y,
4 cemectp

57.  Jloka3aTh, 4TO HEIpepbIBHAs CllydyaiiHas BenuuuMHa 7 — BpeMs MEXIy HOABICHUAMU JBYX
IIOCJIEIOBATENbHBIX COOBITUM B TEXHOJOIMYECKOM IPOLECCE CTPOUTENILCTBA  JKEJIE3HBIX  J0OpPOT

(npOCTeﬁmero) MIOTOKAa C 3aJaHHOM HWHTEHCHUBHOCTBLIO A — HMCCT TOKa3aTCJIIbHOC PACHPCACICHUC

Flt)=1-e" (¢ 0 .

58. CpenHee uMciao 3aKa3oB OETOHA Ui CTPOUTENIBCTBA JKEIE3HOJOPOKHBIX MOCTOB, MOCTYHAIOUIMX Ha
JUCTIETYEPCKUNA MYHKT 3a OJIMH 4Yac, paBHO TpeM. HalTH BEpOSTHOCTH TOro, YTO 3a 2 yaca MOCTYINHUT: a)
YeThIPE BbI30BA; 0) MEHEE YEThIPEX BHI30BOB; B) HE MEHEE UYEThIPEX BHI30BOB.

59. Ilo mpoTokoyly MONOXKEHHSI PENbCOBBIX HHUTEH IO YPOBHIO, U3MEPEHHOMY IONEPEK OCH IMyTH B
CEUEHMSIX, PACIIOJIOKEHHBIX Uepe3 5 MEeTpoB

-4 10 -2 |1 2 1 310 |2 [-5]1 [-3 /0 |42 -1 |3 I [-1 |0
1 3 10 [4 |[-7 1|5 1 22 12 [-1 |3 |0 |2 |-1]1 3 -3 14 |1 5
6 -1 |1 7 16 |-1 (7 |8 |4 |3 1[5 |21 |5 |2 2 |1 |4 |4 ]1
2 [-3 17 10 |3 |12 |4 |-5]6 |8 |-1]0 |6 |-21]0 7 |2 16 [0 |8
5 1 2 14 [8 [4 |2 1 3 |4 14 |7 |1 |7 |3 4 |14 1|5 1 |4

COCTaBUTh JUCKPETHBIA W HWHTEPBAJIbHBIA BapUALMOHHBIE psAnbl. HaWTH OCHOBHBIE YHCIIOBBIE
XapaKTePUCTUKU: BEIOOPOUHYIO CPEHIO0, CPETHEKBAIPATUYHOE OTKIOHEHUE, MOY U MEJIUaHYy.

60. Berunciaurth MPOLCHT NPOTAKCHHOCTH HCUCIIPABHOI'O ITYTH IO CTATUCTUYCCKHUM JAHHBIM U3MCPCHUA

0=2,6

OTKJIOHCHUS IIHUPHUHBI KOJICH OT €€ HOPMATUBHOI'O 3HAYCHMA 1520 MM, €CJIN , YAUTBIBAA, 4TO




OTKJIOHCHHA B IIMPHUHC KOJICU HA NPAMBIX U KPUBLIX YUACTKax IIyTHU Ha ACPCBAHHBIX UJIN ’KeJIe300€ TOHHEIX
mriajax HE JOJIKHBI ITPEBBIIIATH 110 YHIUPEHHUIO 6 MM U 110 CYKCHHUIO 4 MM.

Kon n HanmenoBanue O0pazoBaTenbHBIA pe3yIbTaT
WHJIUKATOpa JOCTHKEHHS
KOMITCTEHIINU
OIIK-1.1: Tlpumensier Meronsl | OOyd4aromumiics Biaaeer:
BBICIICH MaTE€MaTuKu JUIA -MCTOJaMH MAaTEMATUYCCKOI'O OITMCaHUA (1)I/I3I/I‘-ICCKI/IX SIBIICHUM U ITPOIECCOB,
peteHus 3aja4 | -anmapaToM MaTeMaTHYecKOro aHaln3a, TEOPHUH BEPOATHOCTEH M MaTeMaTH4ecKOn
po¢heCCHOHATBHOM CTaTHCTHKH.
JeATeIIbHOCTH
1 cemecTp:
3 4
123
( JI3 4
2 15
3 1

61. HaliTu mpousBeieHrEe MaTPUIL
62. HaiiTu BeKTOpHOE NPOU3BEAECHUE BEKTOPOB.

2 1;3 m 0 =(1;2:3).
I 3x°+9x+6
m--——-

63. Haiitu npenen *2-1 2x°=2
2 cemecTp:
5tg34x
64. Haiitu npou3BoHyI0 QyHKIUN Y=
65. Haiitu npousBoanyo pynkuun U= x2+3xy B Touke M(1;1) B HampaBieHMH €IMHUYHOTIO BEKTOpa
o)
2 =x"+2
o[ BX2

66. Hailinute HeonpeeIeHHbIM HHTErpal
3 cemecTtp:

67.. YKa3aTh BUJ] YaCTHOTO PEIICHUs ypaBHeHus J ~ 2y =6+ 12.X —24%

L 10y+0y=e
68. Jlna JILH.J1.Y. nogo6parh CTpyKTypy YacTHOTO pPeleHHUs yo. ytdly=e x

8

2
69. HaiiT 0611aCTh CXOAMMOCTH CTENIEHHOTO psijga  n=1 11 +1

70. Haiitu pasioxeHHe B CTEIIEHHOW psJ IO CTENeHsAM X pemeHus auddepeHnaibHor0 ypaBHEHUS
!

—_ y ( )_
(3anmucarh TpH NMEPBBIX, OTIMYHBIX OT HYJIS, YI€HA 3TOT0 Pa3JI0OKEHUs) y=xyte ,ecm Y 0)=0

4 cemecTp:

71. VI3 reHepaibHOM COBOKYITHOCTH M3BJIeUeHa BEIOOpKA 00bema n=20.
X1 3 4 6 9
ni 2 4 7 7

Haiitn HeCMEIIEeHHYI0 OLIEHKY MaTeMaTUYECKOr0 OXKUIAAHUS.

72. Ha cknag nocrynaet 40% neraneit ¢ nepBoro 3aBoga u 60% aeraneit co BToporo 3aBoga. BeposTHOCTb
W3TOTOBJICHHSI Opaka JUIsl TIEPBOTO W BTOPOTO 3aBoja cooTBeTcTBeHHO paBHBI 0,01 w 0, 04.Haiitu
BEPOSITHOCTH TOTO, UTO Hay/Aady MMOCTYMUBIIAs HAa CKIIaJ JIETallb OKa)keTcss OpakoBaHHOM.

73. HenpepsiBHast ciaydaiiHas BennunHa X 3a1aHa QyHKIMEN pacnpeaeneHus

i

i




Yemy pasno ?

74. Cnyuaiinas BenuurHa X 3a/1aHa PSAJIOM pACTIPEISIICHHUS:
Xi - 1 0 5
n; 10 2 6 2
Haiiti 06beM BBIOOPKH 7 U OTHOCUTEIBHYIO YaCTOTY W3 BApPUAHTHI X3.

N

75. U3 reHepanbHON COBOKYITHOCTH H3BJIeueHa BhIOOpKAa o0bema 7 = 70, MOTUTOH OTHOCUTEIBHBIX YacTOT
KOTOpPOH MMEET BU/T
Wi A
0,5 [

0.1 - ‘

Haiitu uncno Bapuanr x, = 4 B BeIOOpKeE.

76. lna ciny4ailiHOM BEIMYMHBI X, PacIpelelIeHHON 0 HOPMaJbHOMY 3aKOHY, HailleH NOBEPUTENIbHBIN
untepBan (12,46; 13,56) nisa oneHKH HEU3BECTHOTO MAaTEMaTHYECKOTO OxumaHus. OnpeaeiuTb TOYHOCTh
OLICHKHU.

2.3. TlepedeHb BOIPOCOB JJIsl MOATOTOBKH O0YYaIOUINXCS K MPOMEXYTOUHOM aTTecTaluu
Bompocsr k ax3ameny (1 cemectp) :

1. MaTpHLbl, UX BUIBL.

2. Crnoxenne (BBIYUTAaHUE), YMHOKEHHE MATPHII.

3. Onpenenureny BTOPOro U TPETHErO MOPSIKA.

4. OCHOBHBIE CBOMCTBA OMPEACIIUTEIICH.

5. Onpenenurens n-ro nopsaka

6. OOGpaTHas MaTpuIia.

7. Panr matpuner.

8. Cucremsbl nuHelHbIX ypaBHeHH. Teopema Kponekepa-Kanemn.

9. Meton Kpamepa nis pemieHust CHCTEM JIMHEWHBIX ypaBHEHUM.

10.  Metox 0O6paTHOM MaTPHUIIBI TSI PEIICHUS] CUCTEM JTMHEHHBIX ypaBHEHUH.
11.  Meron I'aycca 1uist pelieHns: CUCTEM JIMHENHBIX YPaBHEHUM.

12.  OaHOpOIHBIE CUCTEMBI TUHEWUHBIX YPAaBHEHUH.

13.  BekxTopsl, TeOMETPUYECKUE ONIEPALIUN C BEKTOPAMHU.

14.  JluHeitHas 3aBUCUMOCTbH BEKTOpPOB B R2. bazuc.

15.  Jluneitnas 3aBuCUMOCTb BEKTOPOB B R3. Basuc.

16.  KoopaunatHas (popma 3amucu BEKTOpa.

17.  JleficTBUs C BEKTOpaMHU B KOOPIUHATHOU (hopMe.

18. JleneHue oTpe3ka B JaHHOM OTHOIIICHUHU.

19.  CkansipHoe npou3BeIEeHUE BEKTOPOB U €r0 CBOMCTBA.

20.  Bpruucienue cKajasipHOTO MPOU3BEICHHUS.

21.  JliuHa BeKTOpa.

22.  Yroa mexnay BekTopamu. OpTOroHaJIbHOCTbD.

23.  BexTopHOE NpOU3BEACHUE U €T0 CBOMCTBA.

24.  BpruucieHue BEKTOPHOTO NMPOU3BEICHHUS.

25.  IInowanp TpeyrojbHUKA, BRIUKCIsIEMas Y€pe3 BEKTOPHOE MPOU3BEACHUE BEKTOPOB.
26.  KomnuHeapHOCTb.

27.  CMmelaHHOE IPOU3BENECHNUE BEKTOPOB, €T0 CBOMCTBA U T€OMETPUUYECKUI CMBICI.
28. Brruncienre cMemaHHoro mpou3BeICHUS.

29.  KommiapHOCTb.
30.  TlonsiTmie 00 ypaBHEHUH TTOBEPXHOCTH M JIMHUH.




31.

IIn0CcKOCTh; ypaBHEHHE INIOCKOCTH, IPOXOIALLIEH Yepe3 TOUKY U NEPIEHANKYIIIPHON BEKTOPY.

32.  PaznuuHOE pacnoioKeHue MIOCKOCTEeH B TPOCTPAHCTBE.

33.  VYpaBHEHHME IUIOCKOCTH, IPOXOALIEH Uepe3 TpU 3aJaHHbIE TOUKH.

34. PaccTostHrE OT TOYKH JI0 INIOCKOCTH.

35.  VYron Mexay IUIOCKOCTSIMM, YCJIIOBUE NapaIEIbHOCTH U MEPIEHANKYIISIPHOCTH INIOCKOCTEH.
36.  Ilpsimeie B mpocTpancTBe. O0mue ypaBHEHUS TIPSIMOI.

37.  KaHoHMuYecKHE ypaBHEHUS MPSIMOM.

38.  IlapameTrpuyeckue ypaBHEHHUS TPSIMOM.

39.  VYpaBHEHHE IPSIMOH B IPOCTPAHCTBE, IIPOXOASILEH Yepe3 JBE TOUKH.

40.  CBs3b MEXKIy pa3IUYHbIMU YPAaBHEHUSIMU MPSIMOM B MPOCTPAHCTBE.

41.  VYroa MexIy NpsAMBIMU. Y CIIOBUE KOJJIMHEAPHOCTU U OPTOIOHAIBHOCTH.

42.  VYroa Mexay npsIMOW U IUIOCKOCTBIO. Y CJIIOBUE KOJUIMHEAPHOCTH U OPTOTOHAJILHOCTH.
43.  PaccrosiHME OT TOYKH A0 IPSIMOM B IPOCTPAHCTBE.

44.  IlpsMble Ha TUIOCKOCTH. Y paBHEHHUE MIPSIMOU C YTIIOBBIM KOA(DHUITHEHTOM.

45.  YpaBHeHue NpsMOil Ha IIOCKOCTH, IPOXOALIEH uepe3 1BE TOUKH.

46. PaccTositnue oT TO4KHM 10 TPSAMOM Ha IMJIOCKOCTH.

47.  Yroa MexIy NpsMBIMU. Y CIIOBUE NAPAIEIbHOCTH U MEPIEHANKYIISIPHOCTH NIPSIMBIX Ha
IIJIOCKOCTH.

48.  Kpusble BTOporo nopska. OKpy>kHOCTb.

49.  Dnmunc. Kanonnveckoe ypaBHeH#He, Gopma.

50.  OkcueHtpucurer uunca. PokanbHbIE pagUyChl, JUPEKTPHUCHI.

51.  T'unep6ona. Kanonndyeckoe ypaBHEHHE.

52.  Acumnrotsl, popma runepOoIbl. DKCIEHTPUCUTET.

53.  Jlupektpuchl, poKanbHbIC PAINYChl THIIEPOOIIHI.

54.  TIlapaGona. Kanonudeckoe ypaBHeHue, popma.

55.  Jlupektpuca. DoxkaabHBIA paguyc mapadoib.

56.  OOmee onpeeneHre KPUBBIX BTOPOTO MOPsAKA, FTEOMETPUUECKOE U (pU3NIecKas
MHTEpIpETALHS.

57.  llpuBeacHue ypaBHEHMsI KPUBOM BTOPOIO MOPsIKA K KAHOHUYECKOMY BHIY.

58.  TloBepxHocTu BToporo nopsiaka. Chepa u Jmumncouna.

59.  T'umepOosoubI: OHOMIONIOCTHBINA U IBYXITOJOCTHBIM.

60.  IlapaGomousl: SITUNTHYCCKUN U TUIEPOOTHISCKHI.

61.  Konyc BTOpOro nopsjka, KOHU4€CKHe ceueHUs (KOHUKH).

62.  wmuaapsl BTOPOro nopsaka.

65.  KomrmuiekcHble uncia B anreOpanyeckoit popme u ASHCTBHS HAJ HUMH.

66.  KoMmIuiekcHbIE Ynciia B TPUTOHOMETPHYECKON U MOKa3aTeIbHOU popMmax.

67. JleHCTBUA C KOMIUIEKCHBIMU YHCJIaMU: CI0KE€HUE, YMHOKEHUE, JIEICHHE.

68.

®opmyiiel Myaspa.

Bompocsr k 3agety (2 cemecTp) :

1.
2.

Juddepennunan v npou3BoHas YHUCIOBOH QPYHKIIUHM OJHOM epeMeHHOH. ['eomeTp. cMBbICI.
Teopema o cBsi3u AU HepeHIUpyeMOCTH U CYIIECTBOBaHUS POU3BOIHON. Teopema o cBs3H

TG hepeHIMPYEMOCTH U HEITPEPHIBHOCTH.

3.

ITonubrid nﬂ(b(bepeHuHan " YaCTHBIC IPOU3BOJHBIC YHCI0BOH (I)YHKI_II/II/I HCCKOJBKHX

IIepeMEHHBIX. [ €OMETpHUYECKU CMBICII.

4. Beruucnenue npou3BoHBIX U JU(PPEepeHIINATOB CIOKHBIX (PYHKIUIA.

5. Brruncnenue npou3BOIHBIX HESIBHBIX (QYHKIHI.

6. [TpousBoHbIe U TUdGEepeHIaIbl BBICUIMX MOPSIKOB JUIsl YUCIOBOM (PYHKIUHU OJHOM
IIEPEMEHHOM.

7. YacTHble TPOU3BOAHBIE YUCIOBON (PYHKIIUM HECKOJIBKUX NEPEMEHHBIX U MOJIHbIE

TuddepeHIHanbl BHICIIUX TOPSIAKOB.

8.

9.

10.

11.
ITeano.

CoiicTBa dyHkuui, muddepenppyeMsix Ha naTepBaie. Teopemsl Posis, Komm u Jlarpanka.
Teopema Jlonutans. PackpeiTue HeonpeaeaeHHOCTeN no npasuity Jlonurans.

®opwmyiia Teisiopa 11t MHOTO4YJICHA.

®opmyna Teinopa nis pynkuuu. OctaTouHbli uieH popmyiisl Teitnopa B popme Jlarpanxka u



12.  DxkctpeMyMbl (QyHKIMH. BBITyKIOCTh U BOTHYTOCTh (DYHKIIUH.

13.  Touku mepernd6a. ACUMITOTHI.

14.  JlokanbHBIE SKCTPEMYMbI (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

15.  VYcioBHBIE SKCTPEMYMBI YUCIOBOM (DYHKITMM HECKOIBKUX NIEPEMEHHBIX. METOT MHOKHUTEIICH
Jlarpanxa.

16.  I'mobGanmbHBIE SKCTPEMYMBI YUCIOBON (DYHKIIMHM HECKOJIBKUX TIEPEMECHHBIX.

17.  Ilpon3BojHas CKaJsIpHOTO MOJIS 110 HApaBIeHUIO. [ pagueHT.

18.  TlepBooOpa3Has U HEONpeIeICHHBIN HHTETPaI.

19.  OcHoBHBIE CBOICTBA HEONPEECIEHHOIO UHTErpaa.

20.  HMuTerpupoBaHue MOJCTAHOBKOW U MO YACTAM.

21.  VHTerpupoBaHHE HEKOTOPBIX (PYHKIUI, CoepKAIUX KBaAPATHBIN TPEXUIICH.

22.  PanumonanwHbIe mpoOu. [Tpocreiimme panoHaabHbIe APOOH M MX HHTETPUPOBAHHE.

23.  TlonsiTue onpeneneHHOro UHTEerpaia Kak Mpejesa UHTErpaibHOW CyMMBI.

24.  ®opwmyna Herorona—JIeitOnuia. OCHOBHBIE CBOMCTBA ONMPEIEIICHHOTO HHTETpaa.

25.  OueHKH ONpEIeNIEHHOr0 UHTErpaia.

26.  Teopema o cpeHEM 3HAYCHHH.

27.  BblunciieHHe ONpeesIeHHOT0 HHTErpajia ¢ MOMOILBIO MOJCTAHOBKH U 110 YaCTSIM.

28. Brruucnenne miomnaaen miockux odaacTei, o0beMa U TUIONIaAN MOBEPXHOCTH TeJla BPAIICHUS C
IIOMOUIbIO ONIPEAEICHHOIO NHTETpaIa.

29. Breruncnenre qJIMHBI IyTH TIOCKON KPUBOM C TOMOIIIBIO ONPEECIEHHOI0 HHTErpaia.

30.  HecoOcTBeHHBIC HHTETPANIBI C OECKOHEUHBIMHY MPEAeTIaMU HHTETPUPOBAHUS U OT Pa3pPBhIBHBIX
GyHKIHA.

31.  TeopeMmbl O CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

32. Ionuerit auddepeHIman 1 4acTHbIE POU3BOIHBIE YHCIOBON ()YHKIIMM HECKOJIBKUX ITEPEMEHHBIX.
['eomeTpuyeckuii CMBICI.

33. JlokayibHBIC SIKCTPEMYMBI (PYHKITUH HECKOJIBKHUX MEPEMEHHBIX.

34. YcioBHBIE 3KCTPEMyMBbl YHCIOBOW (DYHKIIMHM HECKOJIBKUX MEpPEeMEHHbIX. MeTox MHOXHUTEeNen
Jlarpanxa.

35. I'moGanbHbIe SKCTPEMYMBI YHCIOBOM (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

Bormpocsi k 3auety (3 cemectp) :

[Tonsitue o nuddepennmansuom ypasHenuu. 3anada Komm nis 1Y nepsoro nopsiaka.
VYpaBHeHuUE ¢ pa3aensomuMucs nepeMeHabiMu. Jlunerinoe Y.

OnHopoaHoe nuddepeHnnaIbLHOe ypaBHEHHE (TIEPBOTO MOPSIIKA).

VYpaBHeHU B MOJHBIX AuddepeHinanax.

3amaua Kommm i quddepeHnanbHbIX ypaBHEHUH BBICIIAX MTOPSIKOB.

VYpaBHeHHUs, JOITyCKAIOUIIe TOHKEHNUE OPSIKA.

JIuneiinble oqHOpOIHBIE ypaBHEHUA. ONpeIeieHns U CBOICTBA.

Pemenne TMHEHHBIX OHOPOAHBIX YPABHEHUN C TOCTOSIHHBIMU KO3 PUIIUECHTAMHU.

CrpyKTypa pelieHus JMHEHHOT0 HEOJHOPOJHOTO ypaBHEHUs. HaxoxaieHne 4acTHOToO penieHus
JMHEHMHOTr0 HEOJHOPOIHOTO YPaBHEHHS C MOCTOSHHBIMU KO3((DULIMEHTAMH U C IPABON YaCThIO
CHEUAJIBHOTO BUAA.

10.  Meronx Bapuanuu NpoU3BOJIbHBIX TOCTOSIHHBIX.

1. Hopmansasie cuctemsl J1Y. Pemenue cucrem 1Y ¢ moctossHHBIME KO3 (DUIIMEHTAMEI METOI0OM
UCKJIIOYEHHSI U METOJIOM XapaKTEPUCTHK.

12.  Pan. Cymma psiaa.
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13. OO0mIre CBOMCTBA CXOAIIUXCSI PSIOB.

14.  CpaBHeHHE PSAIOB C MOJOKUTEIbHBIMU YICHAMH.

15. [Tpusnak cxogumocTu JlamamOepa st OJIOKUTEIBHBIX PSIIOB.

16. PanvkanbHblid mpU3HaK cXO0AUMOCTH Koy 115 TONOKHUTENBHBIX PSAIOB.
17. NuTterpanbHblii MpU3HAK CXOAUMOCTH Kol /7151 TOJOKUTEIIBHBIX PSAJIOB.
18.  3naxouepenyromue psanbl. Teopema JleitOnuna.

19.  3nHakomnepeMeHHbIC PsAAbl. AOCOIIOTHAS U YCIOBHAS CXOIUMOCTH.

20.  @OyHKIMOHAIbHBIE PSJIbI U UX CBOMCTBA.

21.  Crenennsle psaabl. Teopema AGerns.

22.  CBoiicTBa CTEICHHBIX PS/IOB.



23.  Psan Teitnopa.

24. OKCIMOHEHIUATIbHBIN PS/I.

25.  Psanel Teiinopa 1u1st cMHyca M KOCHHYcCA.

26.  Bpruncienue 3Ha4eHUS (YHKIIMH ITyTEM Pa3I0KECHUS B CTCTICHHOM PSI.

27.  BbluncineHue UHTErpajoB IyTEM Pa3IoKEHUs! B CTETIEHHOM psl.

28.  IlpubnmxenHoit pemenne nuddepeHInanbHbIX YPaBHEHUN C TIOMOIIBIO PSIIOB.

Bomnpocs! k 3x3aMeny (4 cemectp):
Teopus BepossTHOCTEN
1.0OcHoBHBIe TOHATUA U omnpernenenus. CnyuaitHele coObiTua. Kiaccumueckoe W CTaTHCTHYECKOE
OTIpeIeIICHUS] BEPOSITHOCTU COOBITHSL.
2.OCHOBHBIEC TEOPEMBI TEOPHUH BeposTHOCTEH. [lomHas rpyrimna coObITHIA.
3.3aBUCHMBIE U HE3aBUCUMBIE COOBITHS. Y CIIOBHAsA BEPOSTHOCTh. TeopemMa YMHOKEHUSI BEPOSITHOCTEN.
4.dopmyna mosHoM BeposTHOCTH. BepositHocTs TunoTe3 (popmyna baiieca).
5.Cnyyaitnas BenuuuHa (CB). 3akon pacnpenenenust CB. @ynkuus pacnpesenenus, €€ CBOMCTBa.
6.DyHKIMS TUIOTHOCTH, €€ CBOMCTBa. Xapakrepuctuku CB.
7.buHOMuUanbHbIN 3aK0H pacnpeneneHus CB, ero cBolcTBa, XapaKTEpPUCTUKH.
8.Pacmpenenenue [lyaccona, ero xapakTepuCTHKH.
9.PaBHOMepHOE U MOKa3aTenpHOE pacnpeseneHus HenpepboiBHON CB.
10.Hopmanbnbiii 3akoH pacnpenenenus CB. ®yHkius mioTtHoctd. HopmupoBaHHOe HOpMaibHOE
pacnpenenenue. Uarerpan BepositHoctei (pynkius Jlamaca).
11.BeposTHOCTD MoMaianus B 3aJaHHBINA nHTepBai. [IpaBuio Tpex curm. ACUMMETpHS U SKCIIeCC.
12.BepoSTHOCTh HACTYIICHHS COOBITHI TPH HE3aBUCHMBIX HWCHBITaHUSX (dopmynsl bepHyim,
[Tyaccona, nokanbHas Teopema Jlammaca).
13.3akon Oonpmux yucen. Teopema UYeOblmieBa, dacTHBIM ciiydaid Teopembl. Teopema bepryimu.
[Tonsitue o Teopeme JIsimyHOBa.
14.ITonsiTre 0 cayyaliHBIX Mpoliecca U UX XapaKTepUCTHUKAaX.
Matemaruueckasi CTaTUCTHKA
l.'erepanbHasl COBOKYHMHOCT, ©  BbIOOpKa. CraTtucTudeckas QYHKIHS —paclpeeIcHHs.
CraTuctuyeckas mIOTHOCTb BEPOSITHOCTH. UHCTIOBBIE XapaKTEPUCTUKH CTATUCTHUECKUX PaCIIpeIeTICHUN.
2.OCHOBHBIE MOHATHS O TOYEUHBIX OIEHKAaX MapaMmeTpoB pacupeneneHus. OneHka MaTeMaTHYecKoro
OKUJaHUSL.
3.MeTo/1bl TOCTPOEHMSI 3aKOHOB PaclpeesIeHUs IO ONBITHBIM JaHHBIM: METOJl MOMEHTOB.
4.TIpyuHIMN MaKCUMAIIbHOTO TPaBIONOA00uS!.
5./loBepuTenbHBIE MHTEPBAJIBI U JTOBEPUTEIIbHAS BEPOSATHOCTh. JlOBEPUTEIBHBIM HHTEpBaN IS
MaTeMaTHUYECKOTO OKUAAHUS MPH O0JIBIIOM 00beMe BEIOOPKH.
6./loBepuTeNbHBIN UHTEPBA ISl MATEMAaTHUYECKOIO 0’KUJIAHUS IPU MaoM 00beME BBIOOPKHU.
7.I1oHsTHE O CTATUCTUYECKUX THIIOTE3aX.
8.Bunel runores. Kpurepuii [Tupcona X2.
9.'mmote3a o aucmepcusix ABYX HOPMaibHBIX ciydaiHbix BenuuumHax (CB) (mpu HEM3BECTHBIX
cpenHux). I'nnoresa o aucnepcusix AByX HopManbHbIX CB (Ipu M3BECTHBIX CPETHUX).
10.Muoromepubie CB. @yHKIUA U INIOTHOCTH pacnpeaenaeHus ApymepHoi CB.
11.YcnoBHble 3aKk0HBI pacnpeneneHus. MomeHnTsl 1BymepHoi CB.
12.HopmanbHbI# 3aKOH Ha MIOCKOCTH. Y CJIOBHBIE MAaTEMaTUYECKUE OXKHUIAHNUS.
13.JIunelinas perpeccusl.
14.KoppenainoHHO-perpecCuOHHbIN aHanu3. OyHKIIMOHAIbHAS, CTOXAaCTHUECKas U KOPPEsSIMOHHAS
3aBHCHMOCTH.
15.0mnpenenenue GopMbl MapHOH KOPPETAMUOHHON 3aBUCHMOCTH.
16.PerpeccuoHHbI aHaIN3 NapHOM JIMHENHON 3aBUCUMOCTH.
17.KoppenairoHHbIN aHaIu3 NapHOUW JIMHEHHON 3aBUCUMOCTH.
18.CraTtuctrueckne MeTo/1bl 00padOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

3. Meroau4eckue MaTepuaJbl, ONpeAesonue Npoueaypy H KpUTepUH OLeHHBAHUSA
c(popMHPOBAHHOCTH KOMIIETCHIMI NIPU NPOBEACHUH NPOMEKYTOYHOM aTTeCTALUHN

Kputepun (popMupoBaHusi OLIeHOK 10 0TBETaM HA BONPOCHI, BHINIOJHEHHUIO TECTOBbIX 3aaHUMH



- OII€CHKAa <«OTJIUMYHO» BBICTABJISACTCA 06yan0LueMyc;1, CCJIN KOJIMYCCTBO HpaBI/IJIBHBIX OTBCTOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- ONCHKa «XOpOI[IO» BBICTABJIACTCA OGy‘-IH.IOH.[GMyC}I, C€CJIIN KOJIMYCCTBO HpaBI/IJ'HJHBIX OTBE€TOB Ha
BOMPOCHI — 89 — 76% oT 0011ero 00bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «Y/IOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYYAIOIIEMYCsl, €CIH KOJWYECTBO TPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % oT 0061Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYAOBJIETBOPHUTEIBLHO» BBICTABISETCS OOYYArOMIEeMYCs, €CITM KOJUYECTBO IMPABUIBHBIX
oTBeTOB — MeHee 60% oT 001ero o0bEMa 3aIaHHBIX BOTIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTAaTaM BbINOJHEHHUS 3aJaHUM

«OTIMYHO/32a4TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO IMOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCA 32 padOTY, BHIMOJHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYHUU B HEW He Ooliee
OJTHOM HErpyOOi OITMOKHK M OJTHOTO HeJo4YeTa, He 0oJiee TpeX HEJAOUYETOB.

«Y10BJIETBOPUTEILHO/3aUTEH0» — CTABUTCS 32 padOTy, €CIM 00YyYaroNHiics MPaBUIBHO BBIIIOJHUI HE
MeHee 2/3 Bcel paboThl WK JOMYCTUI He Oosiee OaHOM rpy0oil OIMMOKK M IBYX HEJIOYETOB, HE OoJiee OJHOMU
rpy0oii U omHOI HerpyOoi ommOKku, He Oosee Tpex HerpyObIX OIIMOOK, OJHOM HerpyOol OommMOKH M JBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEIHLHO/HE 3aUTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OMMUOOK W HEIOYETOB
MPEBBICHIIO HOPMY JIJIsl OIICHKH «YJIOBJIETBOPUTEIILHOY» WU MPABHIILHO BHIMTOJIHEHO MeHee 2/3 Bceld padoTHlI.

Buowl owubox:

- epybOvle OwubOKU: He3HaHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- Heepybvle OWUOKU: HEMOYHOCMU (DOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL 6blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOEIbHblEe NOSPEUHOCU 8
Gopmynuposxe 86180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepun popMupoBanusi OieHOK MO 3a4eTy

«3auTeHo»» - 0OydaroUIMiics AEMOHCTPHPYET 3HAHHE OCHOBHBIX PA3JesioB MPOTPAMMBI H3y4aeMOIo
Kypca: ero 0a30BbIX MOHATUH U (QyHIAMEHTAIBHBIX MPOOJeM; IpuoOpes HeOOXOIUMbIE YMEHUS U HABBIKH,
OCBOMJI BOTIPOCHI MPAKTHYECKOTO MMPUMEHEHUS ITOJyYSHHBIX 3HAHUH, HE JOMYCTIII (DaKTHYECKUX OIIHNOOK MPH
OTBETE, JIOCTaTOYHO IOCIEA0BATEIbHO U JIOTHYHO M3JIaraeT TEOPETUUYECKUH MaTepuall, JOIMycKas JIHIIb
HE3HAYNUTENbHbIE HApYIICHHUS ITOCIIeI0BATEIbHOCTH H3JI0KEHUS 1 HEKOTOPbIe HETOYHOCTH.

«He 3a4TeHO»» - BBICTABISETCA B TOM Cly4ae, KOrja oOy4arouuiicss IeMOHCTPUPYET (pparMeHTapHbIe
3HaHMS OCHOBHBIX PA3[eNIOB MPOTPaMMBbl M3y4aeMOTO Kypca: ero 0a30BBIX MOHATHH M (DyHIaMEHTaIbHBIX
npobieM. Y 5K3aMeHyemMoro cia0o BbIpakeHa CIOCOOHOCTH K CaMOCTOATENIBHOMY aHAIUTHYECKOMY
MBIIIUICHUIO, UMEIOTCSl 3aTPyAHEHHS B M3JIOKCHWM MaTepuajia, OTCYTCTBYIOT HEOOXOIMMBIE YMEHHS |
HaBBIKM, JIOMYIIEHBl I'pyOble OMMOKM M HE3HAHWE TEPMHUHOJIOTWH, OTKa3 OTBEYATh Ha JIOTOJHUTEIbHBIC
BOITPOCHI, 3HAHHE KOTOPHIX HEOOXOANMO /ISl TOTYIEHHS OJT0KUTEITHLHOM OIIEHKH.

Kpurepun ¢popmMupoBaHusi OLIEHOK 0 IK3aMEHY

«Otauyno» (5 OamnoB) — oOyyaromuiics JIEMOHCTPUPYET 3HAHUE BCEX pa3lieJioB H3ydaeMou
TUCIHIUTAHBL:  COJAEp)KaHUE 0a30BBIX TOHATUA ©  (QyHIAMEHTAIBHBIX MpoOJeM; yMEHHE W3JaraTh
MPOrpaMMHBIM MaTepuan C JIeMOHCTpalfeil KOHKpeTHBIX mnpumMepoB. CBOOOIHOE BIAJEHHE MaTepHaIoM
JIOJDKHO XapaKTepU30BaThCs JIOTUYECKOM SICHOCTBIO M YETKHM BHJEHHEM IyTeld NMPUMEHEHHS IOJy4YeHHBIX
3HAHUU B MIPAKTHUECKOH JEATEIbHOCTH, YMEHUEM CBS3aTh MaTepual ¢ JPYTUMU OTPACIISIMU 3HAHMSL.

«Xopomo» (4 6amia) — 00yJaroUMiics TEMOHCTPUPYET 3HAHUS BCEX PA3JIEIOB N3y4aeMON JUCHUIUINHBL:
cojepkaHue 0a30BBIX MOHATHA M (yHIAMEHTAIBHBIX MPOOJIEM; TPHOOPET HEOOXOIMMbIE YMEHUSI U HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHsI IOJTYYESHHBIX 3HaHUH, HE JOMYCTHI (DaKTUUECKUX OIIUOOK MpH
OTBETE, JOCTAaTOYHO IMOCIEAOBATENbHO W JIOTMYHO H3JIaraeT TEOPETHUECKU Marepual, OMycKas JIHUIIb
HE3HAUUTENbHbIE HApYyLICHHUs IMOCIEI0BATEIbHOCTH W3JIOKEHHUS M HEKOTOpbIe HETOUYHOCTH. Takum obpazom
JaHHAsI OLIEHKAa BHICTABIISIETCS 32 MIPABWIIBHBIM, HO HEJJOCTATOYHO TOJIHBII OTBET.



«YoBJjieTBOpUTEJBHO» (3 0amra) — oOywarommiics JEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3/eiioB
MPOrpaMMbl M3y4aeMOro Kypca: ero 0a30BbIX MOHATUH M (QyHIAMEHTANbHBIX mpobieMm. OpHako 3HaHUE
OCHOBHBIX MPOOJIEeM Kypca HE TOJIKPEIUISIOTCS KOHKPETHBIMH MPAKTHYECKUMHU MPUMEpPaMHU, HE TOIHOCTHIO
packpbiTa CYIIHOCTh BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH W HE BCErjaa IOCIeOBATENeH, IOIMYIIEHbI
OIIMOKU ¥ HETOYHOCTH.

«HeynoBaerBopureibno» (0 OaioB) — BBICTABISETCSs B TOM Cllydae, Korja OOyYarOIIHiACs
JEMOHCTpHUPYET (parMeHTapHbIE 3HAHUS OCHOBHBIX Pa3JeiOB MPOTPaMMBbl U3y4aeMOTo Kypca: ero 0a30BbIX
MOHATUH W (PyHIAMEHTaIbHBIX MpoOJieM. Y dK3aMEeHyeMoro cjaabo BbIpakeHa CIOCOOHOCTh K
CaMOCTOSITEIFHOMY ~aHAJIMTUYECKOMY MBIIUICHUIO, HMMEIOTCS 3aTpyJHEHUS B H3JIOKCHUU MaTepuana,
OTCYTCTBYIOT HEOOXOJUMbIE YMEHUS U HABBIKH, TOMYLICHbI IpyOble OIMMOKH U HE3HAHUE TEPMUHOJIOTUH, OTKA3
OTBEUYaTh Ha JOMOJHUTEIHHBIC BOIPOCHI, 3HAHHE KOTOPHIX HEOOXOIUMO ISl TONYYCHHS IOJOXKHUTEIHHOM
OLICHKH.

Kpurtepun ¢popMupoBaHusi OLIEHOK 110 324eTy € OLEHKOM

«OTAMYHO» — CTYyAEHT Ipuodpen HeoOXOJUMble YMEHHS M HaBbIKH, MPOJEMOHCTPUPOBAT HaBBIK
MPAKTHYECKOTO IPUMEHEHUS TTOyYEeHHBIX 3HAHUH, HE JOMYCTHII JIOTHYECKUX B (DAKTHUECKUX OITHOOK.

«Xopomo» — CTyIeHT mnpuolOpesn HEOOXOIWMble YMEHHUS W HaBBIKH, MPOJEMOHCTPUPOBAT HaBBIK
MPAKTHYECKOTO MPUMEHEHUS TTOyUYEeHHBIX 3HAHUH; TOMYCTHI HE3HAUNUTEIbHBIE OITUOKH H HETOYHOCTH.

«Y10BJI€TBOPHUTEIBHO» — CTYJCHT JOIYCTHJI CYIIECTBEHHbIE OINOKH.

«HeynoB/1eTBOPUTEIBLHO» — CTYACHT JEMOHCTPHPYET (parMeHTapHbIE 3HAHUS H3y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS M HaBBIKHU, JOMYIIEHbI IPyOble OIIHOKH.






