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1. OBILIASI XAPAKTEPUCTUKA TTPOIPAMMBI
YYEBHOM JUCLUAILIUHBI
OI1.01 MATEMATUYECKHUE METO/Ibl PEIIEHUSI TIPUKJIATHBIX
MMPO®ECCUOHAJBHBIX 3AJIAY

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:

YyeOHass  JUCUUIUIMHA «Matemaruueckue METOJbl ~ pELIEHUS  MPUKIATHBIX
npo(eCCHOHANIBHBIX 3a7au» SBISETCS 005S3aTeNbHOW YacThi0 00IIenpodecCHOHATLHOTO IIHKIIA
OCHOBHOM oOpa3oBareabHON mporpamMmbl B cooTBeTcTBUM ¢ PI'OC mo cnenmansHoctu 35.02.09
Boanbie 6mopecypchl v aKBaKyJIbTypa.
VYueOHas aucuurinHa «MareMaTnyeckue MeTO bl PeleHUs] TPUKIATHBIX MPOohECCHOHATbHBIX
3ama4» obecneunBaet (hopMupoBaHKE MPOPECCHOHATBHBIX U OOIIMX KOMIIETCHIIUN IO BCEM BUaM
nesitenbHocTH PI'OC no cnenmansaoctu 35.02.09 Boanbie Ouopecypcesl U akBakynsTypa. Ocoboe
3HauEHUE NUCUUIUIMHA uMeeT npu ¢popmuposanuu U pazsuruu OK 01, OK 02, I1K 1.1-1.4, [IK 2.1-
2.5,1IK3.1-3.4,1IK 4.1-4.4, TIK 5.1-5.2

1.2. Heab 1 niIaHupyeMble pPe3yJbTAaThl 0CBOCHUS JUCIHUIIJIMHBI:
B pamkax nporpammbl yueOHOW TUCHUIUIMHBI OOY4YaIOIIMMHKCS OCBAaUBAIOTCS yYMEHUS W
3HAHUS

Kon YMmenust 3HaHHuA
MK, OK

OK 01, 0K | — pemats — 3HAaYEHUE MATEMATUKHU B MPOPECCUOHAIBLHON

02 MpUKJIaHbIE 3aa4l B | AesTenbHoCcTH U ipu ocBoenuu OITOIT;

K 1.1-1.4 61aCTH _

K 2.1-25 0 OCHOBHBIE MaTEMAaTHUUYECKUE METOIbI PEIICHUS

K 3.1 -3.4 npodeCCHOHATBHON MPHUKJIAIHBIX 33724 B 001acTu podeccuoHanbHON

[IK 4.1-4.4 ACATCIIBHOCTH. JIeATeILHOCTH,

I1K 5.1-5.2 — OCHOBHBIE TTOHATHS U METOJbI MATEMATHYECKOTO
aHaln3a, JUCKPETHON MaTeMaTUKH, TEOPUH BEPOSTHOCTEH
Y MaTeMaTUYECKON CTAaTUCTHKU;
— OCHOBBI MHTErPaJIbHOTO U AU(PHEpEeHInaTbHOIO
HCUYUCIICHUSL.

2. CTPYKTYPA U COAEPKAHUE YUYEFHOM JUCIATLTAHBI
2.1. O0beM y4eOHOIi IMCIMIIMHBI U BUAbI Y4eOHO0ii padoThl

Buj yue6Hoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 52
B TOM YHUCIJIE:
TEOpETUIECKOe 00yIeHNe 18
MPAKTUYECKHUE 3aHATUS 30
CamocTosTenbHas pabora 4

IIpome:xkyTouHasi arrectanus B gopMme 1udpepeHIHPOBAHHOIO 3a4€éTa




2.2. TemaTnyeckuii IJIaH U Co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

Konsl
KOMIIeTEeHIIHIA,
HaunmenoBanmue Coaep:xanue yueOHOro MaTepuaJia M (pOpMbl OPraHU3aALMU AeATeIbHOCTH (bopmupoBariio
Oo0bem, akaa. u KOTOPbIX
pa3aesioB U TeM o0yyaromuxcst
crnocodcTByer
JJIeMEHT
NPOrpaMMblI
BBenenue Copep:xanue yueOHOIro MaTepuasia: 4 OK 01, OK 02
Ponp maremaTnky B coBpeMeHHOM Mupe. OCHOBHBIE ATallbl CTAHOBJICHUS
MaTEMaTHKHU.
Pa3nes 1.MaTeMaTH4eCKHii AHAJIU3 U OCHOBBI TMCKPETHOI MATEeMaTHKH 16
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia 8 OK 01, OK 02
Juddepenunanbnoe u | dynkiuuun ogHo  mepemeHHoi. [lpenensl.  HenmpepslBHOCTH — QyHKIIMIA. K 1.1-1.4
HHTErpajbHOe UccnenoBanmne ¢ynkuuii Ha HenmpepblBHOCTB. [IpousBoanas. HeomnpeneneHHbli K 2.1-2.5
HCYHUCJIeHHEe unTerpan. OnpeneneHHblii HHTErpal. K 3.1 -3.4
B ToM unciie, npaKTHYECKHUX 3aHATHH 6 K 4.1-4.4
Ipakruueckoe 3ausitue Ne 1. Beluncienune npenenoB (GyHKOWA ¢ 2 MK 5.1-5.2
HCIOJIb30BAaHUEM IIEPBOTO U BTOPOT'O 3aMeUaTeNIbHbBIX MTPENIEIIOB.
IIpakTnyeckoe 3ansitue Ne 2. HaxoxkneHne NMPOU3BOIHBIX IO AJITOPUTMY. 2
Boruncnenne mnpousBonHOM  ciokHOM  QyHkumu. HaxoxkneHue 4YacTHBIX
ITPOU3BOJIHBIX.
IIpakTnueckoe 3ansaTe Ne 3. VHTerpupoBaHue mnpoCTEHIINX (QYHKIUMA. 2
Brruncnenue npocTeldmMx ONpeAeIeHHBIX MHTErpaoB. PerleHne npuKiIagHbIX
3ajau.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaa 5 OK 01, OK 02
OObIKHOBEHHBbIC OObikHOBeHHBbIE — uddepeHnnanbHble  ypaBHeHus.  Juddepenuumanbubie K 1.1-1.4
auddepennnaibHble | ypaBHEHHs B YaCTHBIX TNPOU3BOAHBIX. Psnpl. Pemenue nuddepeHnuanbHbIx K 2.1-2.5
YPaBHEHHUsI. YpaBHEHUU c pa3IenAOIMHAMUCS IIEPEMEHHBIMU; OJTHOPOJIHBIX K 3.1 -3.4
Juddepenunanbubie | nuddepeHIATEHBIX YpaBHEHUN IIEPBOTO MOPAJIKA; JMHENHBIX 1K 4.1-4.4
YPAaBHEHHH B YACTHBIX | Tu(depeHINaTbHbIX ypaBHEHUN NEpBOro MOPSAIKA; JUHEHHBIX OJHOPOIHBIX MK 5.1-5.2
NPOU3BOIHBIX ypaBHEHHUH BTOpPOTO TMOpSAAKA C TOCTOSHHBIMH Kod(pduimenramu. Pemenue

MIPUKJIATHBIX 33]1a4.




B Ttom YHUCJIE, MPAKTUYICCKUX 3aHATHH

IIpakTuyeckoe 3ansaTue Ne 4, Pemenue npocredmux auddepeHmanbHbIX U 2
JUHEHHBIX YPABHEHHUI OTHOCUTEIILHO YaCTHBIX MPON3BOIHBIX.
IIpakTuyeckoe 3ansatue Ne S. OnpegeneHue CXOAUMOCTH PSIIOB IO MPU3HAKY 2
HNanam6epa. OnpeneneHre cXoIMMOCTH 3HAKOIIEPEMEHHBIX PsiioB. Paznoxkenue
dbyHKImii B psag MakiopeHa.
Tema 1.3. Muo:xxkectBa | Coaep:kanue y4eOHOro MmaTepuajia 3 OK 01, OK 02
M OTHOILEHHS. DneMEeHThl U MHOXKECTBa. 3ajiaHue MHOXecTB. Omnepanuu HaJi MHOXKECTBAMH. IIK 1.1-1.4
CaoiicTBa CaoiicTBa onepauuid Hajg MHOXkecTBaMH. OTHoweHUs. CBOWCTBAa OTHOILEHUH. K 2.1-2.5
OTHOIICHM . I'padbr. OcHoBHBIE onpenenenus. DneMeHTsl rpados. Bunasl rpadgos u onepaiuu K 3.1-3.4
Onepauuu Hajg HaJ HUMH. 1IK 4.1-4.4
MHOKeCTBAMH. K 5.1-5.2
OcHOBHBbIEC NOHATHS
Teopum rpados.
CamocrosiTesibHAasA padoTa Npu U3ydeHuu pasaena 1
cUCTeMaTh4eckas MpopadoTKa KOHCIIEKTOB 3aHATUHN, y4eOHOI TuTepaTypsl (10 BompocaM K maparpadam, 1
rJlaBaM yueOHbIX OCOOUH, COCTaBICHHBIM MPENO0/1aBaTEIEM);
MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM C UCIIOJIb30BAHUEM METOJIMYECKUX PEKOMEH AU TperoaaBarers,
o(opMIIeHHE TIPAaKTHYECKUX 3aHATHI, OTYETOB M MMOJATOTOBKA K WX 3aIUTE;
COCTaBJICHHE TECTa;
HaXO0XJICHUE TTPOU3BOTHBIX CIIOKHBIX (DYHKITHI;
peleHue 3ajad, B TOM 4Kcie NpodecCHOHalIbHONW HalpaBIeHHOCTH;
HaXO0XJICHUE HEONpeIeICHHBIX MHTETPAJIOB PAa3IMYHBIMU METOIAMU;
BBIUHCIICHHE OMPEICIICHHBIX HHTETPAJIOB;
pelieHrne oObIKHOBEHHBIX U hepeHIIMaTbHBIX YpaBHEHUM;
peleHue 3ajauu npo(eccuoHaNbHOM HAPaBICHHOCTH C MOMOIIBIO JU(PepeHIINaTbHOTO YpaBHEHMS,
UCCJIETOBaHHE YUCIIOBBIX PSIIOB HA CXOJIMMOCTb;
BBIUHCIICHHE ONPEICIICHHOTO HHTETPalia Mo Pa3InyHbIM (HOpMyIIaM.
MIPSIMOYTOJIBHUKOB M TPAITCIHH.
Pazgen 2. OcHOBBI TEOPHHU BePOSITHOCTEH M MaTeMaTH4YeCKOM cTaTUCTUKH. OCHOBHBIE YHCIEeHHbIE 12
METO/bI
Tema 2.1. Teopus | Coaep:kanue yueOHOro MaTepuasia 3 OK 01, OK 02
MHOKECTB [ToHATHE COOBITHSI M BEPOATHOCTH COOBITHS. JlocTOBEpHBIE HEBO3MOXKHBIC K 1.1-1.4




coowrTus. Kiaccudeckoe ompeneneHue BeposiTHocTed. Teopema  CloXeHHs

K 2.1-2.5

BepoATHOCTEH. Teopema yYMHOKEHHS BeposTHOCcTed. CiydyaliHas BeJIMYMHA. IIK 3.1 -3.4

JluckpeTHass M HENpepbIBHAs CilydyaillHble BEIWYMHBI. 3aKOH paclpeieseHus 1K 4.1-4.4

CITy4altHOU BEJTMYMHBI. IIK 5.1-5.2

B ToM 4unciie, NPaKTHYECKUX 3aHATHI 2

IIpakTHyeckoe 3anaTue Ne 6. Pemienune mpocrediinx 3agad Ha ONPEIEICHUE 2

BEPOATHOCTH C  MCIOJb30BAHUEM TEOPEMBI  CIOXKEHHMS  BEPOSTHOCTEH.

ITocTpoeHue 3aK0HA pacnpeneaeHusl JUCKPETHOM Cl1y4aiiHON BEIMYUHBI.
Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia 3 OK 01, OK 02
MaTtemaTHuecKoe MareMatruueckoe 0’KMIaHUe TUCKPETHON ClydyailHOM Benu4uHbl. Jlucnepcus IIK 1.1-1.4
OKU/aHME U ciydaiiHo# BennuuHbl. CpesiHee KBaIpaTUYHOE OTKIOHEHHUE CITy4yaiHOM K 2.1-2.5
AUCHEPCHUS CAYYAWHON | BEITHMYUHBI K 3.1-3.4
BeJMYHMHBI [IK 4.1-4.4

IIK 5.1-5.2

B ToMm 4uciie, NPaKTHYECKUX 3aHATHI 2

IpakTuyeckoe 3ansiTue Ne 7. HaxoxaeHne MaTeMaTHUYECKOTO OXKHUIaHHUS, 2

JUCTIEPCUU U CPEAHETO KBAJIPATUYHOTO OTKJIOHEHUS JUCKPETHON CIIy4aliHON

BEJIMYMHBI 331aHHOI 3aKOHOM paclpeieseHusl.
Tema 2.3. Unciaennoe | Coaep:kaHue y4eOHOro MaTepuaia 6 OK 01, OK 02
HHTErpUPOBaHue, ®opmyisl npsiMoyronbHUKOB. Popmyna Tpanenuil. ®opmyna CumicoHa. K 1.1-1.4
audpepenunpoBanue, | AGCOMIOTHAs MOIPEIIHOCTh IPU YUCIEHHOM UHTEIrpUpOBaHUM. YUCIeHHOe K 2.1-2.5
pelieHue mudpeperurpoBanre. @opmyssl TpUOIMKEHHOTO TU(PepeHupoBanus, K 3.1 -3.4
00BIKHOBEHHBIX OCHOBAHHBIE Ha HHTEPIOIALMOHHBIX (hopMynax HetoTona. [lorpemHocts B 1K 4.1-4.4
auddepenunanbHbIX | ONpenelIeHUH pon3BoHON. [TocTpoeHne unTerpaibHoil kpuBoid. Meton IK 5.1-5.2
yYpPaBHeHH Olinepa.

B ToM 4nciie, NPAKTHYECKUX 3aHATHH 4

IIpakTnyeckoe 3ansiTue Ne 8. Beruucnenue nHTerpaioB no popmysiaam 2

PSIMOYTOJIbHUKOB, Tpaneuuil u popmyne Cumicona. OneHka NorpenHoCcT

IIpakTuyeckoe 3ansiTue Ne 9. HaxoxieHne npou3BOIHBIX (YHKIIMU B TOUKE X 2

mo 3agaHHod TabmuuHo ¢yHkouM y = f (X) METOJOM YHCIEHHOTO

Qg QepeHIIMpOBaHUS.

Haxoxaenue 3HaueHus] GyHKIMH C HCIIOJIb30BaHUEM MeTofa Diliiepa.
CamocrosiTesibHasE padoTa NIpu M3yYeHUH pa3jesia 2 1




cucreMaTuyeckas mpopadoTKa KOHCIIEKTOB 3aHATHH, y4eOHOH InTepaTypsl (110 BOIpocaM K maparpadam,
rJiaBaM yueOHbBIX MOCOOUH, COCTaBICHHBIM MPEIO0/IaBaTEIEM);

IIOATOTOBKA K MPAKTUYECKUM 3aHATHUAM C UCIIOJIB30BAHUEM METOJAMYECKUX PEKOMEHIallUi IIpEenoaaBaTelis,
odopmileHrEe TPAKTHYECKUX 3aHATUH, OTYETOB U MOATOTOBKA K MX 3alUTE;

COCTAaBJICHUE TECTA;

COCTaBJICHHE M peUIeHHe 3aJauyud Npo(ecCHOHATBHOW HANpaBICHHOCTH Ha COCTaBJICHHE 3aKOHa
pacrpeeneHus: AMCKPETHOM CIIy4YallHOW BEJTMYUHBI;

pelieHre 3amadu  Ipo(ecCHOHATBHOM HAMpPaBICHHOCTH O HEMNPEpBhIBHOM CIIy4ailHOW BEJIWYHUHE,
pacIpeeseHHOM 110 HOPMaIbHOMY 3aKOHY;

pellieHre 3a71a4 Ha CTATUCTUYECKYI0 00pabOoTKY pe3yIbTaTOB UCCIEIOBaHUS (BHIYMCICHUE YHCIOBBIX
XapaKTEPUCTUK BBIOOPKH).

Paspnen 3. DiieMeHTHI JIMHEHOM aJIreOpbl M AaHAJTUTHYECKOH reOMeTPUM 8
Tema 3.1. MaTpuusli, Coaep:xaHue yueOHOro MaTepuaJia ) OK 01, OK 02
onpeneuTeN . Matpuupl, onepauuu Hax HUMH. OnpenenuTeny MaTpul, UX BBIYUCIICHHUE. K 1.1-1.4
Pemenue cucrem ObpatHas matpuna. CucreMpl JUHEHHBIX ypaBHEHUH ¢ IepeMeHHbIMU. Perienue K 2.1-2.5
JINHEHHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MaTpU4YHBIM U APYTMMH MeTonaMu. Pemenue K 3.1 -3.4
YPAaBHEHHUIA. MPUKJIAJHBIX 3a7a4. K 4.1-4.4

B ToM 4unciie, NPaKTHYECKUX 3aHATHI 4 IK 5.1-5.2

IIpakTnyeckoe 3anaTue Ne 10. Onepauny HaJ MaTpULIAMU U ONPEACIIUTEISIMHI. 2

IIpakTuyeckoe 3ansaTHe Ne 11. PemieHue cucteM JHMHEHMHBIX YypaBHEHUHN 2

MaTPUYHBIM U APYTUMHU METOJAMM.
Tema 3.2. BekTopbl. Conep:xaHue y4eOHOro MaTepuaJia 3 OK 01, OK 02
YpaBHeHne npsaMoi. YpaBHeHHE TMIpAMOM, NPOXOAAINEH 4Yepe3 JaHHYK0 TOYKY C 3aJaHHBIM K 1.1-1.4
CucreMbl THHEHHBIX | HOPMaJbHBIM BEKTOPOM, OOIIee ypaBHEHHE NpPSMOW. YpaBHEHHE NPIMOH C IK 2.1-2.5
HEPAaBEHCTB C ABYyMS YIJIOBBIM KOX(PQHUIMEHTOM U HayalbHOM opauHaroil. Ilepecedenme nByX K 3.1 -3.4
nepeMeHHbIMH npsaMbIX. [lapamnmensHOoCcTh mNpsMBIX. JIMHEHHBIE HEpaBEHCTBA C  JBYMS 1K 4.1-4.4

nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX HEPABEHCTB C JBYMS IEPEMEHHBIMHU. IIK 5.1-5.2

OO6nacTh peuleHus] CUCTEM JIMHEWHBIX HEPABEHCTB C JBYMs NEPEMEHHBIMH, €€

BepIIMHBI. PelieHne cucteM JIMHEHHBIX HEPABEHCTB C IBYMsl IEPEMEHHBIMMU.

B ToM 4nciie, NPAKTHYECKUX 3aHATHH 2

IIpakTnyeckoe 3anaTue Ne 12 Onepanuu HajJ BEKTOpaMU. Y paBHEHUE MIPSIMON 2

Ha TJIOCKOCTH. Perienne cuctem JMHEHHBIX HEPABEHCTB C JIBYMS] IEPEMEHHBIMH.

KonTtpoJsabsHas padora 2




CamocrosiTesibHAsA padoTa Npu U3ydeHUH pasjaena 3

CUCTEMaTHYeCcKas MpopabOTKa KOHCIIEKTOB 3aHITHH, Y4eOHON JTUTEpaTyphl (110 BOIpocaM K maparpadam,
rJlaBaM y4eOHBIX MOCOOUH, COCTaBICHHBIM MPEIO0/IaBaTEIeM);

MOATOTOBKA K MPAKTUYECKUM 3aHATHSAM C UCIIOJIB30BAaHUEM METOJIMYCCKUX PEKOMEHIAIUN MPEeno aBaTelis,
odopmIIeHre TPAKTHYECKUX 3aHSATHI, OTYETOB U MOATOTOBKA K UX 3aIHTE;

NEHCTBUS HAJT MAaTPUIIAMHU,

BBIYMCIICHHUE ONPEICIUTEIICH;

HaxO0JKJICHHE MaTPHIIbl, 00paTHON JaHHOM,

COCTaBJICHHE CUCTEMbI JIUHEHHBIX ypaBHEHUH U e€ pemenne Mmerogamu Kpamepa, ['aycca, a Takxke

MaTpUYHbIM CHOCO6OM;

COCTABJICHME YPaBHEHUH IIPSMOM 110 33JaHHBIM YCIIOBUSM;

HeﬁCTBHH HaJl BCKTOPaMu;

HaXOXJACHUC TOUKHU IICPECCUCHUA NMPAMBIX, BBIYMCIICHUC YTJIa MCXKAY HNPAMBIMU HA ITJIOCKOCTH.

Pa3znea 4. Jluneiinoe nporpaMmmMupoBaHue

Tema 4.1. [lonsstne n | Coaep:kanue yueOHOro MaTepuaJia OK 01, OK 02
CYIIHOCTh JIMHENHOro | [loHsATHE M CYIIHOCTH JMHEHHOTO NPOrPaMMHUPOBAHHA. 3aJadyd JIMHEHHOTO K 1.1-1.4
NpPOrpaMMHUpPOBaHusA. | mporpamMmmupoBanud. [lmaH, neneBas (QyHKIUS, CUCTEMa OTpaHMYEHUN 3aaay IK 2.1-2.5
MopenupoBanue JUHEHMHOrOo  mporpamMmupoBaHus.  MojenupoBanue  3afad  JIMHEHHOIO K 3.1 -3.4
3aJa4 JMHEINHOro MpOrpaMMHUpOBaHMs  (3aJaud O IUJIaHMPOBAaHUM TPOU3BOJCTBA, BBIOOpE [IK 4.1-4.4
NPOrpaMMHPOBAHMA. | ONTUMAJbHBIX TEXHOJOTUH, TpaHCIOpTHas 3ajada M Jp.). AJIroput™m K 5.1-5.2
Pemienne npocTeiux | reOMETPHUYECKOT0 METOJAa PpeIICHUs 3a7ad JIMHEHHOro IpOrpaMMHUpPOBAHMSL.
3aja4 JJMHEHHOI 0 Paznuunble citydau perieHus (€IMHCTBEHHbIM ONTHMANIBbHBIN IJ1aH, OECKOHEUHOE
NPOrpaMMHPOBAHUSA MHO>KECTBO ONTUMAJIbHBIX MJIAHOB, OTCYTCTBHE ONTUMAJILHOTO I1aHa). Pemenue
reoMeTpHYeCKIM 3aJ1a4 JUHEHHOr0 MPOrpaMMHUPOBAHUS TEOMETPUUECKUM METOJIOM.
MCTOAOM B ToM 4nciie, NPAKTHYECKUX 3aHATHH

IIpakTnyeckoe 3anaTue Ne 13. Pemenne npocreimmx 3agad JMHEHHOTO

IIPOrpaMMHUPOBAHUS TEOMETPUUECKUM METOJIOM.
Tema 4.2. Conep:kanue y4eOHOTr0o MaTepuaJa OK 01, OK 02
ABTOMaTH3HpOBaHHOe | KoMmbloTepHas nmporpamma Juiss MaTeMaTHUECKUX PAcYEeTOB: Ha3HAYCHHUE, K 1.1-1.4
peuieHue 3a1a4 CTPYKTYpa, mpueMsbl paboThl. Beruncnenus. @yHkiuu. MaTpulibl, onepanuy Hajl IK 2.1-2.5
JIMHeHHOHM anreOpbl U | HUMHU. CHCTEMBI JIMHEHHBIX ypaBHEHUH. 3a/1auy JTMHEHHOTO IPOTrpaMMHUPOBAHHUSL. K 3.1 -3.4
JINHEHHOTr 0 1K 4.1-4.4
NPOrpaMMHPOBAHHUSA MK 5.1-5.2




B Ttom YHUCJIE, MPAKTUYICCKUX 3aHATHIl

IIpakTuyeckoe 3ansaTue Ne 14, Beruucienus, 3ananue QyHKIIUN 1 HAXOXKICHUE
X 3HAYCHUU B TOUKE.

IpakTuyeckoe 3ansitue Ne 15. Onepanuu Hajg MaTpuilaMu, PEIICHUE CUCTEM
JINHEMHBIX YpaBHEHUH. Pellienue 3a/1a4 TMHEMHOro NporpaMMHUpPOBaHUSL.

CamocrosiTesibHasi padoTa npu u3ydyeHuu pasgesa 4

CHUCTEMaTHYeCcKas MpopadOTKa KOHCIIEKTOB 3aHITHI, yaeOHOU IUTepaTypsl (110 Bompocam K naparpadam,
rJlaBaM yueOHBIX MOCOOUH, COCTaBICHHBIM MPEIO0/IaBaTEIeM);

MIOJITOTOBKA K IMPAKTUYECKUM 3aHATHUSAM C UCIIOJIb30BAHUEM METOJMYECKUX PEKOMEHIallui IIpernoaaBaress,
odopmIleHHEe TPAKTHUECKUX 3aHATHI, OTYETOB U MOATOTOBKA K UX 3aIIUTE;

COCTaBJICHHE MaTEMaTUUYECKONH MOJIEIH 3a/1a4H JIMHEHHOTO TPOrpaMMUPOBAHMUS;

COCTaBJICHHE CHUCTEMbl JIMHEWHBIX HEPAaBEHCTB C JIBYMS MEPEMEHHBIMU W €€ pelleHue rpapuuecKum
METOJIOM;

COCTaBJICHHE aJTOpPUTMa PELICHUs 3a]]a4ui JTMHEHHOTO MPOTrpaMMHUPOBaHUS TpadhUIeCKIM METOI0M;
peuieHue 3aa4u JJMHEWHOro nporpammupoBanus Ha [1K;

pellieHre 3a1a4u JHHEHHOTO IPOrpaMMHUpPOBaHus TPO(heCcCHOHATBHONM HAMIPABIEHHOCTH TpadUuecKuM
METOJIOM.

Bcero

52




3. YCJIOBUS PEAJIMBAIIMU YYEFHOM JUCHUTIJIMHBI
3.1. s peaju3anuM NPOrpaMMbl Yy4eOHOH AMCUUIJIMHBI ObITH
NpeIyCMOTPEHbBI CileAyIolHe ClieluaJbHble MOMelleH s :

Kabuner «MaTtemaTuku», OCHAIEHHBI 0O0OpyIOBaHMEM: MOCAJAOYHBIE MECTa IO
KOJINYECTBY OOy4aromuxcs, pabodyee MeCTO MpernoiaBarens, I0cKa KIJAcCHas, TaOMUIbl U

JOJISKHBI

IUTAaKaThl, KOMIUIGKT Y4YeOHO-HAIJISIHBIX IMOCOOWH, YepPTEe)KHbIE HMHCTPYMEHTBI, HaOop
FeOMeTpI/I‘-IeCKI/IX TCII, KOMHBIOTep C KOMIIJICKTOM JINIICH3UOHHOT' O HpOFpaMMHOI‘O
oOecrieueHusl.

3.2. UndopmanmnonHoe odecriedeHne peaau3amum nNporpaMmmbl

Jns peanuzanuu mporpaMMbl OuOImoTedHbli (GoHa 00pa3oBaTeNbHON OpraHU3aluU
UMeeT mevyatHbie U (MJH) 3JIeKTPOHHBIC 00pa3oBaTebHbIC U WHPOPMALMOHHBIC PECYPChI LIS
UCIOJIb30BaHUs B  oOpas3oBarenbHOM Ipouecce. CHHMCOK HW3JaHUN MpEACTaBIEH B
HNudopmanroHHoM obecriedeHuu 00pa3oBaTeabHOM MporpaMmsl (IIPUIIOKEHUE 5) K IporpaMMme

IIOATOTOBKHU CIICIHUAJINCTOB

CpCAHCrO 3BCHA.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEFHOU JUCIHUATIIIAMHBI
Peszynvmamul 00yuenus Kpumepuu oyenxu Memoowt ouenxu
1 2 3
IlepeyeHb YMEHHUI, 0CBAMBAEMbIX B PaMKaX JMCUHUILTHHbI
pemarth IpUuKIagHbIe — BBIYUCJIATH MATPUYHBIM U APYTUMHU Tekymmit
3a7a4M B 00J1aCTH MEeTOAaMH 3aJ1a4u MpodhecCUOHaATBHOM KOHTPOJTb B
npodecCHOHATBHOM HaIpaBJICHHOCTHU (HAIIPUMED, PACXOJ dopme ycTHOrO M
ACATEIIBHOCTH. KOpMa, pacxo/ y100peHul, KOIN4ecTBO | MUCBbMEHHOTO
BBIpAIlEHHON PBIOBI U T. 11.); orpoca,
—  pemath rpagUUECKUM METOJIOM TeCTUpOBaHNU,
3aJa9y JUHEHHOTO IPOrPaMMHUPOBaHus | KOHTPOJIBHOH
npodeccnoHaNbHOM HAIPaBIEHHOCTH paloThI;
(Hampumep, pacxoj Kopma, pacxo/l BBIITOJTHCHHC
yoOpeHuil, KOTUYECTBO BHIPAIIEHHOMN HPAaKTHICCKUX
PBIOBI U T. 11.); 3aHATHH.
—  pemaTh 3agady npodecCHOHATbHON | 3a4eT.
HAIIPaBJIECHHOCTH C IIOMOLIBIO
nudepeHInaTbHOTO YpaBHEHUS
(Hampumep, MOJIETMPOBAHUE U
HCCIEA0BAHUE TUHAMUKN YUCIEHHOCTH
MOMYJISILUH PBIO MPH Pa3IUuIHOM
TJIAaHUPOBAHUH BBLIOBA)
Ilepeyenb 3HAHMI, 0CBAMBAaEMbIX B PAMKAX AUCHHUILIMHBI
— 3HAYCHUSA MAaTEMAaTUKU | — POJIb MATEMATHUKU B Onenka
B IpodeccroHanbHON npodeccrnoHalbHOM 1eATEeNbHOCTH pe3yabTaToOB
JEeATEIbHOCTH U IIpU UXTHOJIOTa ¥ PHIOOBO/IA; BBIIIOJIHEHHS
ocsoennu OIIOII; —  OCHOBHBIE MATEMaTHYECKHE METOIBI | TPAKTHICCKUX
— OCHOBHBIX pelleHus MPUKJIAJHBIX 3a0a4 B 00/1acTy | 3aHATHI;
MaTEeMaTHYCCKUX npoeCCUOHATLHOMN 1eATEIbHOCTH; KOHTPOJIEHOH
METOJIOB pEIICHUS paboTHI.




MPUKIAAHBIX 3a7a4 B
obiactu
npodeCcCuOHAITBHON
JIeITEIILHOCTH;

— OCHOBHBIX ITOHATUM U
METOJIOB
MaTeMaTU4CCKOro
aHaju3a, TUCKPETHOU
MaTeMaTUKH, TEOPUHU
BEPOATHOCTEHN U
MaTeMaTH4eCKOu
CTaTUCTHKH;

— OCHOB MHTETPaIbLHOIO
u nuddepeHnnanbHOro
HCYUCIICHHS.

— TIOHSITUS YUCIJIOBOM
MOCJIeIOBATEIBHOCTH, YUCIIOBOU
(GyHKINH, X TIPE/IEIOB, YUCIOBOTO
psi/ia ¥ MOCIIeI0BATEIILHOCTH €T0
YaCTUYHBIX CYMM, HETIPEPHIBHOCTH
(YHKIIMU B TOYKE U HA IPOMEKYTKE,
CIIy9aifHOTO COOBITHS U €T0
BEPOSITHOCTH,

—  CcIOcOOBI 3aJITaHMS YUCITIOBOH
MOCTIeI0BATEIbHOCTH, YUCIIOBON
(GyHKIINU, OCHOBHBIC CBOWCTBA

3aueT

nocseoBaTeIbHOCTEN U (PyHKIIMIA;

— OCHOBHBIE IIPU3HAKU
HCCIIEA0BAHMS YU CIOBBIX
3HAKOIIOJIOXKUTEIIBHBIX PAIOB HA
CXOJMMOCTb, TEOPEMBI O BEPOSITHOCTH
CYMMBI U NIPOU3BE/IEHUS COOBITUH;

— pa3iuuue NOHATHS TOYEK pa3pblBa
(yHKIIMHU TIEPBOTO M BTOPOIO POJa;

— OCHOBHBIE OIIEpallX HAJl
MHOeCTBaMH, (popMyITy MOJITHON
BEPOSTHOCTH COOBITHS, IIOHSATUE
MaTEMaTHYECKOTO OKUIaHUS
JUCKPETHOM CIIy4aiiHOW BEJINYUHBI, €TO
CBOICTBA, NOHATHE JUCIIEPCUU U
CPEIHEr0 KBAIPaTUYECKOTO OTKIOHEHHUS
JVCKPETHOH CIIy4aiiHOW BEJIMYUHBI,
OCHOBHBIE€ ITOHATUS MAaTEMATHYECKON
CTaTUCTHKH, OCHOBHBIE CTIOCOObI
rpaduyecKoil MHTepIpeTauu BEIOOPKH,
YHCIIOBbIE XapaKTEPUCTHKH BHIOOPKH;
— IpUMEpPbI TPUMEHEHUs (HOpMYJIbI
beprymn nuis BerancaeHus
BEPOSITHOCTH, OIlepalui HaJ
JTUCKPETHBIMH CITy4YalHbIMU
BEJIMYNHAMU;

—TIOHATHUS IPOU3BOJHON U
nepBooOpazHoi QYHKIINH,
HEOIIPENEIEHHOT O U OIPEAEICHHOIO
WHTETPAJIOB;

— TEOMETPUYECKUN U MEXAHUYECKHIT
CMBICII IPOU3BOTHON (DYHKIIUHU U
OIIPEACIIEHHOT0 UHTErpaa;

— METOJ UCCIIeA0BaHMS (PYHKIUH ¢
IIOMOILIBIO ITPOU3BOJHON IIEPBOTO U




BTOPOT'O MOPSAAKOB, METO/1 BHIYUCIICHUS
HauOOJbIIETO (HAMMEHBIIIETO) 3HAYCHHUS
(yHKIIMY Ha TAaHHOM OTpE3Ke, alrOpUT™M
MIOJTHOTO MCCIIeI0BaHus (DYHKIINH;

— METOBI BBIYMCIICHHUS TUIOIAACH
IJIOCKUX (GUTYP  00BEMOB T
BPAIEHHS C TIOMOIIBIO OMPEIeICHHBIX
WHTETpaJoB.




IIpunoxkenue K padboveil mporpaMmme AU CHUILINHbBI

®OHJA ONEHOYHBIX CPEACTB

o TMCIOMIIJIMHE

OI1.01 MATEMATHUYECKHUE METOJAbI PEHIEHUS TPUKJIATHBIX
IMPOPECCHUOHAJIBHBIX 3ATAY

Cneunansaocts 35.02.09 Bogubie Onopecypchl U akBakyIbTypa



1. Haznauenue (ponaa oueHouynbix cpeacts (POC) no nucuumnimHe

DdOC no y4uyeOHOW AWCIUIUIMHE — 3TO COBOKYITHOCTHh KOHTPOJIBHBIX MaTEpHasOB,
MpeAHa3HAYEHHBIX Ui HM3MEPEHUsT YPOBHS JOCTHXKEHHUS OOYYalolMMCS YCTAHOBJIEHHBIX
pesyiabTaToB o0ydeHus. DPOC wucmonb3yercs MpH MPOBEACHHH TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH ¥ IPOMEKYTOYHON aTTeCTAIlMU 00yJaOIUXCS.

3agaun ®OC:

— yIOpaBJIEHHE MPOIECCOM NpUOOpeTeHus: OOydYaromMMUCH HEOOXOAMMBIX 3HAHMH,
YMEHHUI;

— OlIEHKA JOCTHKCHHI 00yJalomUXCsl B MPOIIECCe U3yUeHUs JUCIUIUINHBI C BBIICIICHUEM
MOJIOKUTEIBHBIX/OTPUIIATSIIBHBIX ~ PE3yJbTaTOB W IUIAHUPOBAHHME  MPEAYNPEKTArONTUX/
KOPPEKTUPYIOIINX MEPOTIPUSITHIA;

— CaMOMOJITOTOBKA U CAMOKOHTPOJIb 00yYaIoNIMXCs B MPOLIECCE 00yUSHHUSI.

2. Crpykrypa @®OC u npuMeHsieMble MeTO/Ibl OLEHKH MOJTY4YeHHbIX 3HAHUI

KonTponb © oOIleHKa pe3ylbTaTOB OCBOCHUS AUCIMIUIUHBI  OCYIIECTBISETCS
MPEnoaBaTesieM B MPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHITHH, YCTHBIX OMPOCOB, TEKYIIETO
TEMaTUYEeCKOI0 TECTUPOBAHUS, a TAKXKE BBIMOTHEHHS 00YJAIOIIUMUCS JOMAITHUX 33aJaHUI

Marepuan cuntaercs yCBOCHHBIM:

- C OIICHKOM «OTJHYHO», €CclIM KypcaHT Oe3ommnboyHo BeimonHser 90-100% 3amanuit
paboTsr;

- C OIICHKOM «XOpomIo» , eciu B paboTe BBIMOJIHEHO MpaBUWibHO OT 70% 3amaHuii u
BBIIIC C HE3HAYMTEIBHLIMU OIIMOKAMU,

- C OLICHKON «YyAOBJIETBOPUTEIBHO», €CIU pelieHo mnpaBuibHO OT 50 % mo 69%
3aJIaHui

HpI/IMeHﬂeMble METOAbI OUCHKH IOJYYCHHBIX 3HAHUH 110 pa3aesiaM JTUCHUIIIMHBI

Tema Okcnpecc Maremar | I[Iucemennas | Mroroseiit | IIpomexyrounas
orpoc Ha | H4eckuii | pabora 1Mo | TecT aTTecTauus
JEKLUAX 10 | AUKTaHT | TEME
TEKyLIEH TeMe
(akcmpecc-
TECTUPOBAHUE)
Paznen 1. MaTemaTuyeCKHii aHAJIU3 U OCHOBBI IUCKPETHOM MaTeMaTHKH
Tema 1.1 + + + + Hud. 3auer
Tema 1.2 + + + Hud. 3auer
Tema 1.3 + + + Hud. 3auer

Pazgen 2. OcHOBBI TeOpUM BEPOSAT

HOCTEH 1 MaTeMaTU4eCKOo
YHUCJIEeHHbIE METOAbI

craructuku. OCHOBHBIE

Tema 2.1

+

+

+

Hud. 3ager

Tema 2.2

Hud. 3auer




+

Tema 2.3 + + Hud. 3ager

Pa3nen 3. DiieMeHTHI JIMHEHHOH aJredpbl M aHAJUTHYECKON reoOMeTpHHU

Tema 3.1 + + Hud. 3ager

Tema 3.2 + + Hud. 3auer

Pasnen 4. JInuneiiHoe nporpaMMupoBaHue

Tema 4.1 + Hud. 3ager

Tema 4.2 + Hud. 3auer

BxoaHoe TecTupoBaHue

BAPUAHT 1
1
1. BeraucauTn: +/125-3/32 —52
A B B r |
115 102 -5 9 9.5 194000 — /5

sin45° cos15° — cos 45° sin15°
2sin15° cos15°

2. BpluucauThH:

A b B r |
1 1/2 V312 1/43 V3
3. BblOepurte TOYKY, 4epe3 KOTOPYI NPOXoauT rpaguk (PyHKIUH:
y=2*+1
A b B r
M(@3;7) N(3;9) K(4;8) P(4;9)
4. HaiiTu o6aacTh onpenesaenus pynxkuun: y= 1g(16-x2)
A b B r
(-4-2)o  (-2:4) (4;00) (-4:4) (-4;00)
5. Boruucaurb: 2 10gs25+3log264
A b B r
8 12 18 22
6. Pemnth ypaBHeHme: tg5x=-1
A b B r
(-1)"n/3+2nn (-1)"2n/3+2an  -m/20+mn/5 3n/20+nn/5, neZ
- B Lo 231
. BpluucauTh npeaes: |!m 3% _bx
A b B r |

2 3 2/3 3/2 -2/3




8. Haiitu nepBoodpa3nyw ¢yukunun f(X), rpadpuk xkoTopoii mpoxoaur
gepes Touky M: f(x)=x3+2, M(2;15)

A b B r
1/4x%4+2x+7 x*+2x+15 x*+2x-15 JApYroi OTBET
BAPUAHT 2
17

1. BbIYMCAUTE! 0,1'\@1\/4_5—5%
A b B r i |
-25 55 -10 0 JPyroi OTBET

cosda
2. Y :
IpOCTHIE CoS 2¢ —sin 2

A b B r i |
2sin2a 2c0s2a cos2o+sin2a cos2a-sin2a sin20-cos2a

3. Bbi0epurte TO4YKYy, 4Yepe3 KOTOPYI0 HPOXOAUT rpadpuk (PyHKUMH:

y=(1/3)*-1

A b B r
K(-3;-10) M(-3;8) N(-2;5) P(-2;8)

4. Haiitu 06aacTh onpeneenus Gpynkuuu: y= 10g1/3(x?-2x)
A b B r

0;2) (-0s0)u(2;0)  (-05-2)U(0;0)  (-2;0)
5. Boruucaurb: 3 10g749-5l0g216

A b B r
-26 -14 14 26
6. Pemntn ypaBHenue: Sinx/2=+/3/2
A b B r
(-1)"n/3+2mn (-1)"2n/3+2an  -n/20+mn/5 3n/20+7nn/5, neZ
o B X2 43x42
. Borauciaurth npegen: | Jm 1
A B B r i |
1 -1 0 00 JIPyTrOil OTBET
8. Haiitm nepBoodpasnyw ¢pynkuun f(X), rpadpuk KoTopoii mpoxoauT
gepes Touky M: f(X)=4x+1/x%, M(1;4)
A b B r
4x%+1/x+4 2x%-1/x+1 2x%+1/x+4 JIpYyroi OTBET

Kpurtepuii ouenuBanusi Tecra: 3a KaXIblil MPaBWIBHBIA OTBET JaeTcs oauH Oawt. Ecmum
KypcaHT HaOpan 4-5 GayioB -OIleHKa «yIOBJIETBOPUTEIILHOY, 6-7 OAJIIOB - OIIEHKA «XOPOIIO»,
& 0aJUIOB - OLIEHKA OTJIMYHO.

OTBeTHI HA TECT



Bapuanr 1

1 2 3 4 5 6 7 8

r a 0 B r B B a
Bapmuanr 2

1 2 3 4 5 6 7 8

0 B r 0 0 0 0 r

OueHovyHbIe MaTePHAJIbI JIJIA POBEAeHHs TEKYIero KOHTPOJIsI.

3KCHPCCC OImpocC Ha JIEKIUAX I10 TeKyIIIeﬁ TEME (3Kcnpecc-TeCTnpOBaHne).

Bompocsr PexoMennyemoe conepkaHue OTBETa
(MCTOYHUK)
Tema 1.1
1. JlaiiTe onpenenenue GyHKINN. Koncnekr JIEKIAN o JTUCLIUIUINHE

2. Uro Takoe 00IacTh ONpeneneHus: u
MHOX€ECTBO 3HauUeHUH HyHKIMU?

3. Kakue ¢pyHkimm Ha3pIBatoTCSA
BO3pACTAIOIIUMH, YOBIBAIOIIMH,
MOHOTOHHBIMH?

4. Kakue QyHKIIUN Ha3bIBAIOTCA
nepuoANYEeCKUMU?

5. HazoBute snemeHTapHbie QPyHKINH,
NpUBEINUTE HX IpaduKH.

6. JlaiiTe onpenencHue npeaena GyHKITHH.

7. Kakue QpyHKIMN Ha3bIBalOTCS OECKOHEYHO

MaJIBIMH, KaKie 0ECKOHEYHO OONIBIITUMU?

8. Kakue BUIbI HEOTPEICIIEHHOCTH BBl
3gaete?

9. Kak packpbIBalOTCsl HEONPEACTEHHOCTH

o0
o0

Matemartuka st KypcaHToB 2 Kypca / COCT.
N. A. lpauesa. — Kepub, 2021 r., c. 44.
Matemartuka, MpakTUKyM JJisi KypCaHTOB 2

Kypca o4Hol popmbl 00yuenus / coct. ML.A.
[pauesa. -Kepus, 2022, ¢.60




u—"7?

0

10. HamumuTe hopMysasl IepBOTro
3aMEeYaTeNIbHOTO MpeJielia.

11. Hamumute ¢hopmyiny BTOPOro
3aMeYaTeNbHOTO MpeJeia.

12. Yro Takoe npousBoaHAs PYHKITUN?

Koucnekr JIEKIAH 1o IUCILIAILINHE

13. Paccka3zarp npaBuia auddepeHupoBaHus
¥ TaOJUITY IPOU3BOTHBIX.

MaremaTuka st KypcanToB 2 Kypca / coct. .
A. Ipauesa. — Kepub, 2021 r., c. 44.

14. B yewm 3axiroyaeTcss MEXaAHUYECKUI U
TEOMETPHYCCKHUIA CMBICT TIPOU3BOTHON?

Matemartuka, MpaKTUKYM JJIsi KYpCaHTOB 2
Kypca ouHo# popmbl 00yuenus / coct. ML.A.

15. Tlycte dyukims Q(t) - komuuecTBO
3IICKTPUIECTBA, IPOXOISIIETO Yepe3
HOTIEPEYHOE CeUEeHHE MPOBOIHUKA 3a BpeMs 1.
Yro HaiizeM, B35B IPOU3BOAHYIO OT ATOU

byHKIIMN?

Hpauesa. -Kepus, 2022, ¢.60

16. Paccka3aTh IpaBHIIO HAXOXKICHHUS
MIPOU3BOTHON CIOXKHOU (DYHKITUH.

17. Kakwne TOUKHM HA3BIBAIOTCSA TOUKAMU
sKcTpeMyMa QYHKIUU?

18. Kak HaiiTi SKcTpeMyMbl (PYHKITUH,
MHTEPBAJIbI BBITYKJIOCTH, BOTHYTOCTHU?

19. Kak HaiiTu Touku nepern6a, MHTEpBaJIb
BBITTYKJIOCTH, BOTHYTOCTH Tpaduka QyHKImu?

20. ITpuBenuTe OOIIYIO CXEMY HCCIEIOBAHUS
(GYHKIIMY U TOCTPOEHMSI rpaduka.

21. UYro Ha3bIBaeTcs mepBooOpa3zHOii?

Koncnekr JIEKITUMN 1o JUCIHUITIIINHE

22. ]laiiTe onpenenecHNE HEONPEISIICHHOTO
WHTETpaa.

Maremaruka ais KypcanToB 2 Kypca / coct. U.
A. JlpaueBa. — Kepup, 2021 r., c. 44.

23. TlepeunciuTe CBOWCTBA HEOMPEICIICHHOTO
WHTETpaa.

Matemaruka, IpakTUKyM JJIsl KypCaHTOB 2
Kypca o4Ho# popmbl 00yuenus / coct. ML.A.

24. B udeM 3akiroyaeTcs METOJ MOACTAHOBKHU?

[pauesa. -Kepus, 2022, ¢.60

25. Kakas reomeTpudeckas 3aj1a4a MpUBOJIAT K
MOHSITUIO ONPEIEIEHHOI0 HHTErpana’?

26. HaszoBure OCHOBHBIE CBOKMCTBA
OTIPEICICHHOT0 HHTETpaJa.

27. Hanummute popmyny Hetorona-Jleitbuuna.

28. Kak HaliTH TUTONIA b TUTOCKOU (PHUTYpHI ¢
MOMOIIBIO OTIPEAETIEHHOTO HHTETpaia’?

29. KaxoB (hu3nyeckuii CMBICI ONPEIEICHHOTO
MHTErpasia’?

Tema

1.2

1. Jlaiite onpenenenue quddepeHnnaaTbHOro
YpaBHEHHUS.

Koucnekr JIEKIAH 10 IUCILIAIIINHE
MareMaruka JiJIsi KypcaHToB 2 Kypca coct. U.




2. Yro siBnsieTcs peleHneM
¢ epeHIMaIbHOr0 YpaBHEHUS?

A. Ipauesa. — Kepub, 2021 r., c. 44.
MaremMarurka, NpakTUKYM JJIsl KYpCaHTOB 2

3. JlaiiTe moHsATHE OOIIET0 H YaCTHOTO

Kypca o4HO# Gopmbl 00yuenus / coct. M. A.
Hpauesa. -Kepub, 2022, ¢.60

pemenus Y.
4. Cdopmynupyiite 3anaay Komu.
5.

6. Kakue ypaBHeHUsI Ha3bIBAIOTCS
YPaBHEHUSIMHU C pa3AeisSOIUMUCS
IIEPEMEHHBIMU?

7. Jaiite onpeaenenne /Y BToporo nmopsaka.

8. Pacckaxwure o 1Y 2-ro mopsijika,
JIONYCKAKOIIUX MOHWKEHUE TOPSIIKA.

9. [aiiTe onpezeiieHre JUHEHHOTO
OJIHOPOAHOTO AU PEPESHINATHHOTO YPaBHEHUS
BTOPOTO MOPSIKA C TOCTOSTHHBIMH

K03 punreHTaMu.

10. Yto Takoe XapaKTepUCTUIECKOE
ypaBHenue? Kak oHo coctaBsieTcs?

11. Pacckakute, KaKk HaXOIHUTCS OOIIIEe
pemenue JIOAY 2 —ro nmopsiaka ¢
MOCTOSTHHBIMH KO3 HUITMEHTaMH.

Tema 1.3
1. JlaiiTe ompeneneHne YUCIOBOTO psaa Koncmnekr JEKIUH o JUCIUILINHE
2. Kakoli psiy1 Ha3pIBaeTCs CXOISIIUMCS? MareMartrka st KypcaHToB 2 Kypca / COCT.
3. Maiite onpenenenne 3nakouepenyromerocs | M. A. Jlpauesa. — Kepus, 2021 1., c. 44.
psna Matemaruka, IpakTUKyM JJIsl KypCaHTOB 2
4. C(I)OpMYHprﬁTe MpU3HAK JleliOHMLa I Kypca OYHOU (l)OpMLI O6y‘leHI/I$I / coct. .A.
3HAKOYEPETYIOMIMXCS PSIIOB. Hpauesa. -Kepus, 2022, ¢.60
5. Kakoli psi1 Ha3pIBaeTCs CTeNeHHBIM?
6. Uro Takoe paguyc CXOTUMOCTH
CTENEHHOTrO psia’?
7. Hanummre dpopmyny psaa Teiinopa .
8. Hammmmre dpopmyiny psiga MakiopeHa.
9. I e nmpumMeHsIOTCS PSBI?
Tema 2.1
JaiiTe onpenenenre COObITHS. Koncnekr JEKITUH o JTUACIUILINHE

MareMartrka sl KypcaHToB 2 Kypca / COCT.

Kakue coObITHS Ha3bIBaIOTCS JOCTOBEPHBIMH,
HEBO3MOKHBIMH, CIIy4allHBIMU?

N. A. IpaueBa. — Kepub, 2021 r., c. 44.
MaremMartrka, NpakTUKYM ISl KYpCaHTOB 2

Kypca ouHo#l popmbl 00yuenus / coct. ML.A.

[TpuBenure hopMyiy U CBOMCTBA
KJIACCUYECKON BEPOSTHOCTH.

Hpauesa. -Kepus, 2022, ¢.60

[aiite onpeneneHre TMCKPETHOU U
HENPEPBIBHOW CIIy4allHOM BEJIMYHUHBI.

5. YTO Ha3pIBAETCs 3aKOHOM PACIIPENETICHUS




CIIy4aitHON BETUYHHbI?

6. JaiiTe onpenenenue u GopMyily BEIYUCICHUS
MaTEMaTUYECKOro OXUAaHUS JUCKPETHOMN
CIIy4ailHON BEJIMYUHBI.

7. JlaiiTe onpeneneHue u GopMyIly BEIYUCICHUS
JUCTIEPCUU CIyYalHON BEJIUYUHBI.

Kpurepuii oneHnBanus 3Kcnpecc- TecTa: KypcaHTy 3ajaercs Tpu Bompoca. Eciu kypcaHt
OTBEYACT Ha BCE BOIMPOCH YETKO U TOJHO - OIICHKA «OTJIWYHO», €CIU KypCaHTy TpeOyroTcs
HE3HAYUTENbHbIE MOJACKA3KH, HO BHJIHO, YTO OH IOHSJI TEMy, OpUEHTUpyeTcs B dopmynax u
MNOHATHUSIX - OIlEHKa «xopomo». Eciu u3 Tpex Bompoc OTBeYaeT Ha OJUH - OIICHKA
«YIIOBJICTBOPUTEIHLHO.

MareMaTHYecKHHA JTUKTAHT

Tema 1.1

Haiitu nponssoanyto GpyHKIUN OTBeTHI
1. y= —3x? —6x
2. y=2Jx 1

Jx
3. y=3" 3'In3
4. y=sinx COSX
5. y=C0sX —sinXx
6. y=Inx 1

X
7. y=3x*—-4x+5 9x% — 4
8. y=sin3Xx 3cos3x
9. y=e™* —2e—2°
10. y=sin®x 2sin X - COSX

Kpurepnii ouennBanus: sce 10 3a1aHMi1 BBITOIHEHBI BEPHO - OLIEHKA «OTIUYHOY, 7-9
3aJJaHU BBITOJIHEHBI BEPHO - OILICHKA «XOPOIIO», 5-6 - OLIEHKA «yIOBJIETBOPUTEIHHOY.



IIncbmennas padora no reme

Tema 1.1

IIucbmennasi padora Nel

Bapmuanr 1

1. Ha rpaduke nzo0pakeHa 3aBUCUMOCTh HMA
KPYTSIIET0O  MOMEHTa  aBTOMOOHMIIBHOTO 140
ABUTaTeNst OT dYWCoa ero 0bOopoToB B ..

muHyTy. Ha ocu abcuucc OTKIIAABIBAETC g
yuciao o6opoTtoB B MuHyTy. Ha ocu gy
OpIMHAT — KpyTAIWHid MoMeHT B H- M. 60
YtoO6bl aBTOMOOMJIb Hayald JBIMDKEHHE, 40
KPYTSIIMA MOMEHT JIOJDKEH OBITh HE MeHee 20— -

e

60H M. Kakoe HamMeHbIIEe  YHCIIO 0
000pOTOB JIBUTATENSI B MUHYTY JOCTaTOYHO,
yTOOBI aBTOMOOMJIb Hayajl ABMIKEHHUE?

2. MomHOCTh OTONUTENSI B aBTOMOOWIIE PETyIHpyeTCs
JIOTIOJTHUTEILHBIM COTIPOTHUBIICHUEM, KOTOPOE MOXKHO MEHSTb,
MOBOpAYMBasi PYKOSATKY B CAJIOHE MamuHBL [Ipn 3TOM MeHseTcs
CHja TOKa B DJICKTPUYCCKON IEMHU DJICKTPOJBHUraTeiss — 4YeM
MEHBIIIE COITPOTUBJICHHUE, TEM OOJIbIIIE CHUJIa TOKA U TeM ObICTpee
Bpamiaercss MoTop oTomurtens. Ha pucyHke mokazaHa
3aBUCHUMOCTBH CHUJIBI TOKAa OT BEJIMUMHBI compoTuBieHus. Ha ocu
abcuyce OTKJIAJbIBaeTCsl COMPOTUBIEHHE (B OMax), Ha OCH

{1, A

2

1000 2000 3000 4000

S000 6000 obMuH

0

0,5

-
R, Om

OpIMHAT — CWJIa TOKa B amrmepax. TOK B IENH 3JEKTPOJBUTATENST YMEHbIWICS ¢ 8 110 6
amnep. Ha ckonbko OMOB mpu 3TOM YBETUYHUIIOCH COMPOTUBIICHUE MU ?
3. Ha rpaduke mokazaHa 3aBUCHMOCTb KPYTSIIETO MOMEHTa aBTOMOOWJIBHOTO JBUTATENs
OT uucia ero oboporoB B MuUHYTY. Ha ocu abcuucc OTKIanbIBae€TCs YUCIO OOOpPOTOB B

MuHyTy. Ha ocu opaunar — kpyrsimumii MOMeHT B H - m.

H - na A

140 o

120 S

100
80 : '
s10]
40 .
20 -

e

O 1000 2000 3000 4000 S000 6000 ob/ M

HOJ’IBSYSICB Fpa(l)I/IKOM, MMOCTaBbTEC B COOTBETCTBUC KaAXIOMY HHTCPBAIy KOJIUYCCTBA

000OpOTOB JABHUTATENsl XapaKTEPUCTHKY 3aBHCUMOCTH KpPYTSIIEr0O MOMEHTA JBHUraTels Ha

ATOM HHTEpBAJeE.



XAPAKTEPUCTUKHU ITPOLECCA NHTEPBAJIbI ObOPOTOB

A) KpyTAIIHMA MOMEHT HE MEHSIICS 1) 0 — 1500 o6/muH.
b) xpyrsammii MOMEHT majan 2) 1500 — 2000 06/muH.
B) kpytsmmii MOMEHT poc ObICTpee BCero 3) 2500 — 4000 06/MuH.
I') xpyrsmumiit MmomeHT He nipeBbiman 60 H - m 4) 4000 — 6000 06/mMuH.
Bapuanr 2.
1. Ilpu pabGote Qonapuka Oarapeiika 1=

MOCTENICHHO  paspspkaercs, M L6

HANPSOKEHHE B SICKTPHUECKOH 14 |l -
menu QoHapuka mamaer. Ha 2 | e
pPUCYHKE TIOKa3aHa 3aBHUCHUMOCTBH 1
HANpPSUKEHHUS. B LEMH OT BPEeMeHH gg | . | R
paboThl dhonapuka. Ha 5 :
TOPU30OHTAIBHOW OCH OTMEYAeTCs 4
BpeMs paboThl (pOHApHKa B 4Yacax, s
Ha BEPTUKAIBHON ocu — g
HaTNPSOHKCHUE B BOJIBTAX. 0 5 10 13 20
Omnpenenure Mo PUCYHKY, Ha CKOJBKO BOJIBT YMAJAET HAmpspKeHHe 3a 15 gacoB paboThI
(dhoHapuka.

2. Ha Fpa(l)I/IKe IMOKa3aHO HU3MCHCHHC TCEMIICPATYPbl B 3aBUCUMOCTU OT BpPEMCHU B

Hporecce pasorpeBa JBUTATENs JIETKOBOTO - CA

aBTomoOmigs  npu  temnepatype 10 °C 90

OKpyxaromero Bo3ayxa . Ha ocu abcumce 80 ;

OTKJIa/IbIBaeTCs  BpeMs B MHUHYTax, 70 ——

MpoIIeIee OT 3amycKa JBHTaTels, Ha OCH 60 /

OpAMHAT — TeMmIepaTypa JABWUrateis B S0

rpaaycax llenscua. Korga temmneparypa 40

JOCTUTAET OIIPEAEIEHHOTO 3HAYEHUS, ;3

BKJIIOUAETCSl BEHTWJIATOP, OXJIAXKAAIOIINN 1ol

JBUraTeNb, M  TeMIepaTypa HauyWHaeT >
0 1 2 34 5 6 7 8 9 10.1LMun

noHmwxkarecs. Ompenenute 10  rpaduky,
CKOJIBKO MUHYT ITPOLUIO OT MOMEHTA 3aIlyCKa JABUTaTelsl 10 BKIKOUYEHUs BEHTUIATOpa?
3. Ha rpaduke m3o0paxxeHa 3aBUCUMOCTh KpYTAIIETO MOMEHTAa JIBUTATENS OT YHCIA
000poTOB B MUHYTY. Ha ropH30HTaNbHOM OCH OTMEUYEHO YHCI0 000pOTOB B MUHYTY, Ha
BEPTUKAIBHONW OCH — KPYTAIINA MOMEHT B H - m.
H-mA
140
120 O
100
80
40 '
20

= N
0 1000 2000 3000 4000 5000 6000 06/ wuH



HOHBSYHCB l"pa(bI/IKOM, MMOCTaBbTC B COOTBCTCTBHUC KAXKIOMY HHTCPBAIY 4YHUCIIA 060p0TOB B

MUHYTY XapaKTEPUCTUKY KPYTSIIETO MOMEHTA.
NHTEPBAJIbI
A) 0-2000 06./MuH.
Bb) 2000-3000 006./MuH.
B) 3000—4000 06./MuH.
I') 4000-6000 06./MuH. MHTCpBAIIC

XAPAKTEPUCTUKHU

KpyTAIIETO MOMCHTA

1) KpyTsLIMii MOMEHT HE MEHSIETCS Ha BCEM MHTEpBaJe
2) mpu yBeTUYEHUH 4Hcla 000POTOB CaMblii OBICTPBIA POCT

3) xpytsimuii MoMeHT He mnpesbimaeT 40 H-m Ha Bcém

4) mpu yBEIMYEHUU 4YHUCIA OOOPOTOB KPYTALIMA MOMEHT

majgaeT

Kpurepuii oueHuBanusi nuCbMeHHOH padoThr Ne 1:

OI[HO 3a1aHUEC BBINIOJIHCHO IIPABUJIBHO - OLCHKA «YAOBJICTBOPUTCIBHO», ABA 3aJaHU

BBIITOJIHCHO ITPABUJIBHO - OLICHKA «XOPOLIO», TPpU 3adaHHU - OLUCHKA «OTJIMYHO).

OTBeThI.
Bapmant 1. 1. 2000; 2. 1,5; 3. 3421.
Bapmuanr 2. 1. 0,6; 2. 8; 3. 3214.

Iucemennas padora Ne 2

Bapuanr 1 Bapuant 2
BoruncnuThe npeznensl Boruncnute npenens
. 1-3x—5x? : 1-6x°
1) lim =220 1) lim ———
x>0 10X° +3 x>0 2X° 43X +3
X% 43x X4 3x+2
2) lim — 2) lim ————
x>-3X"+X—6 2 X+2
. sin2x . sin5x
3) lim 3) lim
x—=0 3X x—0 10X
3
X+ 3X .3
4) lim =—— 4)  lim ——
x-»1 x—=1 x—0 X +
Kpurepuii oueHnBaHus NMcbMEHHON padoThl Ne 2:
Bce yerbipe 3a1aHus BBINOIHEHBI BEPHO - OL[EHKA «OTIUYHOY,
Tpun 3agaHusi  BBIIOJHEHBI OLICHKa «XOpPOLIO», IBa 3aJaHus - OICHKa

«KYHAOBJICTBOPUTCIIBHOY.

Penrenune u orBeTHI.
Bapmuanr 1.




1 3x 5x? 1 3
_By?2 22 2 2 _0—
1) lim 3X2 O _ Jim X L X —fim X = _0-0-5_1
x—o 10X +3 x—o  10x 3 X—300 3 10+0 2
-~ 1O+—2
x? x? X
2
2) lim —;( +3x = lim X(x+3) — lim —X =§
x>3X°+Xx—6 x»»3(X+3)(x—2) x»3x—-2 5
. SIn2X . 2sin2x 2, sin2x 2
3) lim =lim ="1lim ==
x—0 3X x>0 3.2X 3x-0 2X 3
_ x+3x* 1+3 4
4) lim = =——=+®
- x-1 1-1 +0
Bapuanr 2.
1 6x° 1
| S R R |
1) lim — —=Ilim —*—2 = lim — = =
o020 +3x% +3 %o 2x® 3x* 3 xom, 33 24040
x° P x x°
2
2 lim X2y BEOHD =1
X——2 X+ 2 X——2 X+ 2 X——2
. sinbx . sinbx 1. sinbx 1
3) lim =lim =Zlim ==
x>0 10X x>02-5x 2x-0 b5Xx 2
4) lim i:E:O
x2oX+9 o0
IIncbmennas padora Ne 3
Bapmuanr 1. Bapuanr 2.
1. MaTepI/IaJ'ILHaH TOYKa JABUXKECTCA 1. MaTepI/IaHLHaH TOYKa ABUXECTCA

MIPSIMOJIMHENHO 10 3aKOHY
2
x(t) =6t% — 48t +17
(rme X — paccTosiHME OT TOYKM OTCUeTa B
MeTpax, t — BpeMs B CEKyHAAX, U3MEPEHHOE

c Havaya nBwkeHwus ). Haiinure ee ckopocTh
(B M/c) B MOMEHT BpeMeHH t=9 c.

2. Haiitu 3kcTpeMyMbl GyHKLIUU
_ x=3
x* +16

MIPSIMOJIMHENHO I10 3aKOHY
x(t) = %r” — 3t + 2t

(rme X — paccTosiHWEe OT TOYKH OTCYEeTa B
MeTpax, t — Bpemsi B CEKyHJIax, U3MEPEHHOE
¢ Hauana aBwxkeHus). Haiinure ee ckopocts B
(M/c) B MOMEHT BpeMeHH 1 =6 c.

2. Haiitu skcTpeMyMbl GyHKIUN
y=2x?-5x+Inx—-5

Kpurepuii oueHuBaHusI MUCbMEHHON padoThI

Ne 3:

Bce 3aIaHUA BBINIOJIHCHBI BEPHO - OICHKA «OTJIIMYHO», JOMYIICHBI HC3HAYUTCIIbHBIC OIINOKHU B

BBIYHMCIICHUAX OLICHKa <«XOpOouIOo»,

«YZOBJIETBOPUTEIIBLHO.

OIHO 3aJJaHUC BBIIIOJIHCHO BCPHO

OIICHKa




Pelnenue u oTBeTHI:
Bapwuanr 1.

1. Haxoamm nponssomyo V = x'(t) = (6t% — 48t +17)' =12t — 48.
[oxcrasnsem 3anannoe Bpems V=12-9—-48=60m/c.

Otset: 60

2. Haxoaum npou3BoaHYyIO
!/

,_(x—3:j_X2+16—@~3y2x_—x2+6x+16

x* +16 (x* +16)° (x? +16)°
—x* +6x+16

PenraeM ypaBHEeHUE 5 = 0. Monyuaem 3Hauenus x =8 u x =—2.

(x° +16)
OmnpenensieM 3HaK MPOU3BOIHON B MHTEPBAJIaX U MOBEACHUE (PYHKIUH:

(—00;—-2) x=-2 (-2;8) x=8 (8;+0)
- 0 + 0 -
VYobiBaer Touka min BO3pacTaer Touka max yObIBaeT

OtBer: X = —2 - TOYKa MUHUMYMA, X = 8 - TOYKa MaKCUMyMa.

Bapmuanr 2.

1. Haxoaum npoussonyio V= x'(t) = (%t3 —3t2+2t) = gtz —6t+2.

IMoacTaBnsieM 3aJaHHOE BpeMs V = g :36—-36+2=20Mm/c.

Otser: X =1- Touka MUHMMYyMa, X = — - TOYKa MAKCUMYMa.

Ortsert: 20
’ 2
1 4x°-5x+1
2. Haxomum npousognyio Y' = (2X2 —5x+Inx— 5) =4x-5+—=——"-—"—.
X X
4x* —5x +1
Pemaem ypasnenne —————— = 0. [Tomyyaem 3Hauenns X =—u x =1,
X
OmnpenensieM 3HaK MPOU3BOTHON B MHTEPBAJIaX M MOBEACHHE (DYHKITHH:
1 1 1 x=1 (L+o0)
(0;-) x=- (1)
4 4 4
+ 0 - 0 +
BO3pacTaeT Touka max VYobiBaeT Touxka min BO3pacTaer
1




IIucbmennas padora Ne 4

BapuanT 1
1. HaliTu HeonpeieeHHbII UHTErpajl

2) [(2* +cosx)dx ) [(6x* —4x+3)dx

2. BbIUuCIuTh mI0MaaM miocKoi GUrypsl, OrpaHHUEHHBIX JTHHUSIMHA

y=—x*+4,y=0

3. HaliTu KOJMYECTBO 3IEKTPUYECTBA, POXOJSIIETO YEPE3 MONEPEUHOE CEYEHUE IPOBOIHUKA
3a 20 ¢, eciu cuila Toka usMmensercs 1o 3akony | (t) =2t +1(A).

Bapuanr 2
1. Haiitu HeonpeieIeHHbIA HHTErpal

2) I(E —sinx)dx  6) [(12x° —3x* —7)dx
X

2. Beraucaurts IJ1omaau ImIOCKHuX (1)I/Il"yp, OI'paHUYCHHBIX JIMHUAMHA

y=x?+2X+5y=5-2x

3. Teno aBUKETCS TPSIMONTMHEIHO co ckopocThio V(t) (M/c). Beraucauts paccrosiHue,
poiiaeHHOe TesoM 3a nHTepBan Bpemenn ot ty mot, , ecomm V(t) =5t —3,t, =0,t, =3.

Kputepnii oneHuBaHus NUCbMEHHOH padoThl Ne 4:

Bce 3aZlaHUs BBIITOJIHCHBI BEPHO - OLCHKA «OTJINYHO),

BoimonHeHo Ba 3aJaHHA  BEPHO - OLIEHKA «XOPOLIO», OJIHO 3a/laHU€ - OILIEHKa
«yIIOBJIETBOPUTEIBHO.

Penrenune u oTBeTHI.

Bapuanr 1.
X

1. a) I(ZX +cosx)dx:2—+sin x+C
In2
6) [(6x? —4x+3)dx=2x* — 2x* +3x+C

2 3 2
2. S:J'(—x2+4)dx: X ax| =-8.8-8.8-260
: 3 3 3 3

20
3. Q= [(2t+Ddt=(t? + t)\io — 400+ 20 = 420 (Kn).
0

Bapuanr 2.




1. a) j(l—sin x)dx = In|x| +cosx +C
X
6) I(le5 —3x* -7Ndx=2x°* —x*-7x+C

0 3 0
2.S= I(—XZ —4X)dX=[—%— 2X2j =—%+32=3—32K8.€0.
—4 4

3 3
3. S= j (5t—3)dt:(gt2 —3t) =22,5-9=135 (m).
0 0

Tema 1.2
IIncbmennas padora Ne 6

Bapuanr -1 Bapuant -2

Haiitu oGmiee pemenue auddepeHmaibHbIX
YpaBHCHHI, €CITM  yKa3aHbl  HadallbHBIC
YCJIOBHSI, HAWTH YaCTHOE PEIICHUE.

Haiitu obmee pemenue nuddepeHnanbHbIX
YpaBHEHUWH, €CIM  yKa3aHbl  HadaJbHbIC
YCIJIOBMSI, HAUTH YaCTHOE PELEHUE.

. SinXx
1y +m=0 1. yV1-x? =1+y?

2. y"=4cosx—x+5 Ly 3
2. y"=e" +cosx—2x

3. y'-2y'-3y=0, y(0)=8,y'(0)=0

3. y'=2y'=0, y(0)=0,y'(0)=-1

Kputepnii oneHuBanus NnucbMeHHOH padoThl Ne 6:

Bce 3aganus BBIOJIIHEHBI BEPHO - OLIEHKA «OTINYHOY,

JBa 3aJaHUs BBINOJHEHbl BEPHO - OLEHKA «XOpPOLIO», OIHO 3aJaHUE€ - OILEHKA
«YZOBJIETBOPUTEIBHOM.

Penrenune u oTBeTHI.

Bapuanr 1.
. sinx
1. y+—= 0. VYpaBHEeHUE € pa3AeNsSOMUMUCS IEPEMEHHBIMU.
siny
Paznenum nepemeHHbIE:
d sinx . :
& ———, sin ydy =—sin xdx.
dx siny

[IpounTerpupyem I sin ydy = —j'sin XdX , momyuum:

—C0SY =C0SX —C umu COSY = C — COSX - obmiee pemenue auddepeHnansHoro

YpaBHEHHUS.
Otser: COSY = C — COSX

2. TlpouHTerpupyeM ypaBHEHHUE JIBa pa3a



2

y’:4sinx—%x +5x+C,

3

1 5
y = —4C0SX — Rl X? + C,X + C, - obimee pemenue.

Otser: Y =—4COSX —%x3 + gxz +Cx+C,

3. y'-2y'-3y=0, y(0)=8,y'(0)=0.
Cocraum xapakteprctuueckoe ypasherue K2 — 2K —3 =0, Haxoaum KopHH
OGuiee penieHne umeer Buj Y = Cle‘x + C263X )
Toxcrasisist HavansHble yenosust Haxoqum C, =6, C, =2.
YacrHoe pemenue nmeet sug Y = 6€ % + 223,
Ormeer: Yy =C.e* +C,e*, y=6e* + 2%,
Bapuanr 2.

1. y'\/l — X2 =1+ y2. YpaBHEHUE € Pa3ACISIOIUMUCS IEPEMEHHBIMH.
Paznenum nepemeHHbIe:

%\/1—x2=1+y2, dy2: ax
dx 1+y l—X2

MOJTYYHUM:

[IpounTerpupyem J. dy :I o
1+y? " 1-x*

arctgy =arcsinXx + C - o6uiee pemenne nuddepeHInanb-HOro ypaBHEHHS.
Otser: arctgy =arcsinx+C
2. IlpouHTerpupyem ypaBHEHHUE JIBa pa3a

. 1
y =e* +SII’1X—§X4 +C,
1
y =e* —cosx —ExS +C,X + C, - obmee pemenre.

1
Otser: y =e* —cosX——x° +C,x+C,
10

3. y'-2y'=0, y(0)=0,y'(0)=-1

2
CoctaBuM xapaktepuctuueckoe ypasaenne K= — 2K =0, maxomum xopuu

k, =0k, =2.
O6mee pemenne umeet Bux Y =C, +C, - 7%,
1

[Toacrasisisi HaYaJIbHBIE YCIOBUS HAXOAUM C1 =0, C2 =——

2X
YactHoe pemienue umeer Bug Yy = ——€°".

2



Otser: Yy=C, +C, -ezx, y:—%ezx.

Tema 1.3 ( mucbmeHHas padora Ne 7)

Bapuanrt 1
Berauciuts ¢ tounocteio 0,001, wcnonb3ys
pan Maknopena

1
a) @72 6) [sin(x?)dx
0

Bapuant 2
Berauciutrs ¢ toynocteio 0,001, ucnonb3ys
psn Maxkiopena

0.4

6) I e

0

2

a) 310 dx

Kpurepnuii oneHuBanus NnucbMeHHOH padoThl Ne 7:
Bce 3amaHus BBINOJIHEHBI BEPHO - OLIEHKA «OTJIIMYHOY, JOIMYIIEHbI HE3HAUUTEIbHbIE OIIMOKH B

BBIUMCIICHUSIX -  OIEHKAa «XOpOIIO»,  OJHO 3aJaHHE€ BBIIOJIHEHO BEPHO - OLIEHKa
«yIlOBJIETBOPUTEIBHO.
Pemenue u oTBeTHI.
Bapmuanr 1.
2 3 4
1 e =144 4 X
o2 3 4
_ Y _7\3 4
e2o14-2,02° 7 (20, g ,,, 8,16 32
i 2! 3 41 6 24 120
64 128
+—-——-+...=1-1333+0,667 - 0,267 + 0,089 — 0,025 + 0,006 — ...~ 0,137
720 5040
Ortser: 0,137

2. Pa310XuM NOJBIHTETPATIbHYIO (DYHKLHUIO B ]l U IPOUHTETPUPYEM

1 1 6 10 14
. X X X

jsm(xz)dx = J'(xz -

0

+ P —
) 6 120 5040
Lol 032
3 42 1320
OtseT: 0,326
Bapmuanr 2.

1

X3 X7 Xll
+...dx=| ———+ —-...
3 42 11-120 .

1. Pasnoxum QpyHKuuio y = 1+ x s psan MakiiopeHa, UCToIb3yss OMHOMHHAIBHBINA PsiA:



1 11 11 1
1 3 5(5—1) 5(5_1)(5_2)
Mrx=+x)3=1+2x+ X%+ X =
il 2! 3
:1+1x—1x2 S 3—£x4

1

3/10 =3/8 + 2 =3/8(1+0,25) = 2(1+ 0,25)3 :2(1+%o,25—%(o,25)2 +

+590,25)3 _ 10
81 243

Otser: 2,1547
2. Pa3nmoxxuM MOABIHTETPATBHYIO PYHKIIHIO B PSJT M IPOMHTETPUPYEM

0,4 0,4 2 4 6 8 3 5 7
Je_xde= j DT A I VN (O S S
5 5 1 2 6 24 3 10 42

0,064 N 0,01024 0,0016384

(0,25)* +...)=2(1+ 0,0833 — 0,0069 + 0,00096) ~ 2,1547

0,4

=0,4 - —...~0,4-0,0213 + 0,00004 ~ 0,379
3 10 42
OrtseT: 0,379
Tema 2.1

IIncbmennas padora Ne 8

Bapuanrt 1

1. B sumke umeetcs 11 onquHakoBbIX mapoB. [Ipudem 4 U3 HUX OKpallleHbl B CHHUH 1IBET,
a octasbHble Oenble. Haynauy ussnekatot 5 mapoB. Haiitu BeposiTHOCTB TOTO, UTO
Cpely HUX 2 CUHUX.

2. Halitn MmareMaTH4eckoe OKHIAaHUE U TUCTICPCUIO CITYYaHON BEJIMUUHBI, 3HAST 3aKOH
€€ pacrpeaeneHus.

X -2 2 3 4 7
P 0,3 01 0,2 0,3 01




Bapuant 2

1. B smuke 15 mapos: 7 cuaux u 8 xentbix. Haynady u3 simmyka BeIHYJIM OJIMH I1ap, a
3aTeM BTOPOH (He Bo3Bpalnas ux oopatHo). Haiitu BeposSTHOCTH TOT0, 4TO MEPBHIi U3
B3ATHIX IIAPOB CUHUM, & BTOPOM JKEITHIH.

2. Haiftm maTemMaTHyeckoe OXHIAAHUE W JUCIEPCUIO CIIYYalHOW BEJIWMYHMHBI, 3HAH ee
3aKOH paCIpPE/ICIICHHUS.

X 1 1,5 2 3 5
P 0,1 0,3 0,25 0,2 0,15

Kpurepnii oneHuBanns nucbMeHHOH padoTnl Ne 8:

Bce 3amaHus BBINOJIHEHBI BEPHO - OLIEHKA «OTJIIMYHOY, JOIMYIIEHbI HE3HAUUTEIbHbIE OIIMOKH B
BBIUHACICHUAX -  OLICHKA «XOpOLIO»,  OJHO 3a/JaHu€ BBIIIOJIHEHO BEPHO - OLEHKa
«yZIOBJIETBOPUTEIILHO.

Penienue u 0TBEThI

Bapmuanr 1
1. O6o3naunm A — coObITHE, COCTOSIEE B TOM, YTO CPEIM U3BJICUEHHBIX 5 IApOB 2 CUHHX.

2 3
p(a) - _Ci 5c:7 _210_35
n C 462 T7
| | 1.7.8.0. .
n=CS = 10 _ 10 _67-891011_,
5L(11-5)! 5t61  2.3.4.5.6
s 4T 4T 34567
TT4-2) 3(7-3)! 2.2 34 4.3

2. MaTrematnueckoe OXKUJaHUC PABHO CYMMC HpOI/ISBC,Z[CHI/Iﬁ BCEX BO3MOJKHBIX 3HAYCHMI X
Ha UX BEPOATHOCTHU:

n
M(X)=>% -p=-2-03+2-01+3-02+4-03+7-01=21.
i=1
J71st BEIUKCTICHUST TUCTIEPCUH BOCTIONB3yeMCs (pOPMYIIOM:

D(X) =M (X?) -[M(X)T.

=210.

m=C;-C

D(X)=M(X?)-[M(X)]?=4-03+4-01+9-0,2+16-0,3+49-01—(2,1)? =
131—4,41=8,69 '

Bapmuanr 2



7

1. Co6bitie A — mepsblit B3sThIH map cunwmii. Bepostocts cobbitus A: P(A) = —.

15

Co6biTue B — BTopoii B3aTHI mIap sxenThiit. BeposaTHOCTh coObITHs B, Bhunciennas B
IIPEIIOI0KEHNH, YTO TIEPBBIN I1ap CUHUI (T.€. YCIIOBHAsI BEPOATHOCTh) PaBHA:

8 4
P.(B)=—=—.
() 14 7
Vickomast BEpOSITHOCTb 110 TEOPEME YMHOXKEHUS BEPOSITHOCTEH 3aBUCHMBIX COOBITHI paBHa:
7 4 4
P(A-B)=P(A)-P,(B)=— —=—
(A-B)=P(A)-P(B) =1 15

2. MareMaT4ecKoe 0KHMIaHuE PABHO CyMME IIPOU3BENEHHUI BCEX BO3MOKHBIX 3HAUEHHH X
Ha UX BEPOATHOCTH:

n
M(X)ZZXi -p;=1-01+15-0,3+2-0,25+3-0,2+5-015=24.
i=1
JI7151 BBIYMCIIEHHS TUCTIEPCHH BOCTIONB3yeMcsl (pOPMYJION:

D(X) =M (X*) - [M(X)T.

D(X)=M(X?)-[M(X)]? =1*-01+(15)*-0,3+2%-0,25+3%-0,2+5° - 0,15 —
—(2,4)*=01+0,675+1+18+375-5,76=1,565

HUTorosnlii Tect

1. Bsruucnuts npenen lim

x—n 5 — 4x°
A b B r
2/5 -1/2 0 0
2. Haiinure npoussoanyo ¢pynxiuu T (X) = %XZ —6X+5.
A b B r
’ 1 3 ' 1 3 ’ ’
f (X)ZEX -1 f(x):éx —6 f'(x)=x-1 f'(x)=x-6
3. Haiftn Touxy MunnMyma Gynkmun Y = X° — 6X2 + 9X
A b B r
(1;4) (-1; -16) (3:0) (-3:0)
4. BplYUCITUTH HEONPEICICHHBII HHTErpa J sin 3xdx
A b B r
3cos3x+C —3co0s3x+C 1 1
§COS3X+C —§0033x+C




6.

3

o. BpruucnuTs onpeneneHHslid HHTErpall J.5X4dX
2
A b B I
129 171 201 211

VYkazats auddepeHnnanbHoe ypaBHEHHE BTOPOTO MOPSIIKA

A b B I

)(y'_y:y3 ym:X—SinX ﬂ: 2

" 2 12
+(X*=1)»'=0 X
Y+ ( )y dx

7. 1lpomomxuTh IpeioKeHue: pereHreM AuddepeHnaIbHOro ypaBHEHUS IBISETCH. ..

A b B I
[Tapa uncen
(X; ) KOpEHb byHKUIusA IIPOU3BOHAS
0,25

2
8. BeuuciIuTh ¢ TOMOIIBIO psila MakIiopeHa WHTerpal I e dX ¢ rounoctsio 0,001
0

A b B r

0,25 0,351 0,2448 0,324

9. MaxoBHK, 3alepKUBaeMblii TOpMO3OM, Bpamaercs mo sakomy T (t) =4t —0,25t2

(Bpems t- B cexynmax, yrom @(t) - B pamguanax). B kakoil MOMEHT BpeMeHH OH

OCTaHOBUTCH?
A b B r
16 cekyH 8 CeKyH]l 10 cexyHp 20 cekyH]l

10. Yepe3 norepeyHoe cedeHHe TMPOBOJHUKA B KaXIbIi MOMEHT BpeMeHu [ mpoxomut 3aps
q(t) =5v2t +5 (Q usmepsiercs B kynomax, a t - B cexynmax). Haiinure cuny Toka B

momenT Bpemenn =10 c.

A b B I

1 A SA 25A 25A

11. Haiigute myTh, KOTOPBIM MpOiiET TEIO OT Hayana JBUXKEHUS O OCTAHOBKH, €CIIU €ro

ckopocts V(t) =18t — 6t

A b B r

12 M 32 M 27 m 15 ™

12. Cuma Toka B NPOBOJHMKE CO BpeMeHeM H3MeHsercs 1o 3akomy I (t) =4+ 2t . Kaxoe

KOJIMYECTBO DJICKTPUIECTBA POMIET Yepe3 MONepeyHOe CEUYCHHE MTPOBOIHUKA 33 BPEMsI OT
2-1i 10 6-1 cCeKyHIbI?

A b B r

24 Kn 48 Kn 12 Kn 46 Kn




13. Bo Bpemsi MEIMIIMHCKOTO 00CJeOBaHUs KPOBSHOTO JABJICHUS Y KYpPCAHTOB (B YCIIOBHAX
yueOHOI Harpy3KH) MOJy4eHbl TAKME PE3YNIbTaThI:

112 114 116 118 120 122 124 126 128 130
5 20 30 40 40 30 20 10 3 2
Haiinure cpennee 3HaueHUE BEIOOPKH.
A b B r
119,42 119 120,2 122,24

14. B xopobOke nexar 10 geraneilf, U3 KOTOPbIX JBe OpakoBaHHbIe. MeXaHMK ISl pEMOHTa
Oeper geranp He mpoBepsisi e€. HaiimuTe BEpOATHOCTH TOTO, YTO €My HE HpPUICTCS
nepeaebBaTh paboTy.

A b B r
0,2 0,8 0,1 0,9
15. Kakoii ynucaoBoii psii MOKHO UCCIIEIOBATh 10 mpu3HaKy Jleitbuua?
A b B r
Bce YHCIIOBHIE PSIbI HOJIOKUTENBHEIE | 3HAKOYEPEIYIOIIUECs CTEIEHHEIE
16. Haiitu o6miee pemtenne aupdeperumansaoro ypasuenus y' +9y =0
A b B I
y=C,083x+C,sin3X | y=(C, +C,x)e* | y=Ce ¥ +C,e™ | y=Cxe*

Kpurepuii oueHnBanus recra:
3a KaXIblil MpaBIWIIHLHOM OTBET aercsa oauH 6awt. Eciu ctynent nadpan 8-10 6ansoB - omeHka
«YIOBJIETBOPUTEIHHOY, 11-14 GaioB - omeHKa «XOopoiioy, 15-16 6anioB - OlIEHKA «OTIUIHOY.

OtBernI
3 6 9 |10 11 | 12 | 13 | 14 15 | 16
B rf B | r r|B|B | I' b | A B b | A b B A
Bonpocs! 1J1s1 NOATOTOBKY K 3a4eTy
1.  Ilonsarue pyHKIUU.
2. OCHOBHBIE XapaKTEPUCTUKU QYHKITUI.
3. OcHOBHBIE d1eMeHTapHbIe GYHKIIUU U UX TPpadUKH.
4.  TlonsiTue MpOU3BOAHON (PYHKIIHH.
5. T'eomerpudeckuii CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKITUH.
6.  ®usnueckuii cMmbIcI Tpou3BOAHOW. HaxokIeHHe CKOPOCTH W YCKOPEHHS JBH)KECHUS

TOYKH.

[Tpon3BoaHasi CyMMBI HECKOIBKHUX (DYHKIIUH.




oo

10.
11.
12.
13.

14.

15.
16.

17.
18.
19.
20.
21.

22.
23.

24,

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

[IpousBoHas mpou3BeeHUs ABYX (PYHKIIHIA.

[Ipou3BoHAsS YaCTHOTO IBYX (DYHKIIHA.

[IpaBuiio BEIYUCIIEHUS TPOU3BOIHOM CIOMKHBIX (PYHKIIMMA.

Tabnuia npon3BOIHBIX.

[Ipon3BOoaHBIE BBICIINX HOPSAIKOB.

Heo0xoanMoe u 1ocTaTOYHbIE YCIOBHUS TOUKH SKCTpeMyMa. [IpoMexxyTKu MOHOTOHHOCTH
byHKIHH.

HeoOxoanMoe u jpoctaroyHoe ycloBHsI TOYKM meperuda. [IpomMexyTku BBITYyKIOCTH
(BorHyTOCTH) (DYHKITHH.

ACHUMITOTBHL.

OObmass cxema wuccileAoBaHUsS (QYHKIMH C TOMOIIbIO mpou3BogHou. Iloctpoenue
rpaduKoB.

[TonsTre nepBooOpa3HoOi GYHKIIMHN U HEOTPEACIEHHOTO HHTErpaa.

CBoiicTBa HEOIPEIEIEHHOI'0 UHTETpaia.

OcHOBHBIE METOBI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE, TTOJICTAHOBKO).

[Tonstue onpenenennoro unrerpana. @opmyna Hetorona-Jleitonuuna.

'eomeTpryeckue MTPHUIOKEHUS OMPENEICHHOIO HWHTEerpaia. (BBIUUCICHHE IUIOMIAIMN,
o0Bema)

Juddepennnansabie ypaBHeHUs. OCHOBHBIE TOHSTHS.

Huddeperunanpaple ypaBHEHHs 1-To TOpsSAKa € pPa3IeNSIONIMMHCA NEPEMEHHBIMH
(ompenenenue u crocod perieHus ).

Juddepennnanpapie ypaBHEHUsT BHICIIUX TOPsakoB. JIY Broporo mopsiaka. OCHOBHBIE
MOHATHUSA

JIuneiiHble ogHOPOHBIE AU(depeHIInaIbHble YPaBHEHUS 2-TO MOPSAIKa C MOCTOSHHBIMU
KodppunreHTaMu. XapakTepuCcTHUECKOE ypaBHEHHUE.

UYucnossle psiibl. CXoasiiuecs U pacXosIIuecs YUCIOBbIE PSIIbL.

3nakouepenyromuecs psabl. [Ipusnax JleiiOnuma.

Crenennsie psapl. O01aCcTh CXOAUMOCTH CTETICHHOTO Psija.

Paner Teinopa u MaknopeHa.

Pa3noxeHne HeKOTOPBIX 3JEMEHTapHBIX QYHKIHUH B ps MakiopeHa.

HexkoTtopsle NpunokeHus CTENEHHbIX PSAIOB.

[ToHsiTHE COOBITHS U BEPOSITHOCTH COOBITHSI.

JluckpeTHas 1 HeNIpepbIBHAS Cly4yaliHas BEIMYMHA.

3aKoH pacnpeeseHus U TOJIUTOH pacipeiesIeHUs TUCKPETHON CITydyailHON BETMYHHBI.
MaremaTuuecKkoe OKHIaHUE JUCKPETHOM CIIy4YalHOW BEITUYUHBI.

Hucnepcus u cpegHee KBapaTUUECKOe OTKIOHEHUE TUCKPETHON CIIy4ailHOW BEJTUYUHBI.
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