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1 ITACHOPT ®OHJA OINEHOYHBIX CPEJICTB

®DoHJ OIIEHOYHBIX cpeacTB yueOHoM mucuuruinabl EH.01 MaTtemaTtrnka MOXeT OBITh HCIIONB30BaH

IIPU Pa3IM4YHBIX 00pa30BaTEIbHBIX TEXHOJOIUAX, B TOM YUCIE U KaK JUCTAHIMOHHbIE KOHTPOJbHBIE
CpPEICTBA MPH ICKTPOHHOM / TUCTAHIIMOHHOM O0yUYEHUH.
B pesynbraTe ocBoeHus yueOHOW mucuumuinabl EH.01 MatemaTnka oOydaromuiicsi B COOTBETCTBHH C
OI'OC CIIO mno cneunansHoctu 23.02.04 TexHuueckas HKCIUTyaTalUsl I[OAbEMHO-TPAHCIOPTHBIX,
CTPOUTEJIBHBIX, TOPOXKHBIX MAIIUH U 000pynoBaHUA (IO OTPAcisIM) U JOJDKEH 00J1aaTh CIeAYOIIUMU
YMEHHUSIMH, 3HAHUSMH, KOTOpbIE (OPMUPYIOT 00IIKE U MpohecCHoHaTbHbIE KOMIIETEHLIUU:

-yMeTh:

VY1. IlpumensaTs maTeMaTHuecKue MeTobl AuddepeHnanbHOro 1 MHTErpajlbHOTO MCUUCIICHUS
IUISL peLIeHus TpOoQecCHOHATbHBIX 3a/ay;

Y2. [IpuMeHATb OCHOBHBIE ITOJIOXKEHUSI TEOPUU BEPOSITHOCTEM M MAaTEMaTUYECKOM CTaTUCTUKHU B
npodeccCHoHABLHOM IeATEIIBHOCTH;

¥3. Pemate npukiaaHble TEXHUUECKUE 3a/1a41 METO10M KOMIUIEKCHBIX YHCEll;

¥Y4. Ucnonp3oBarh mpueMbl U METOJbI MaTEMaTHMUECKOIO CHHTE3a M aHAIW3a B Pa3IMYHbIX
po¢eCCHOHATIbHBIX CUTYALUIX.

-3HATH:

31. OcHOBHbIE NOHATHUS U METOJIbl MATEMAaTHUECKO-JIOTUYECKOT0 CUHTE3a M aHAJIN3a JIOTHYECKUX
YCTPOMCTB.

-001Me KOMIIEeTeHINM .

OK 01. Bribupats crioco0s! pemeHust 3a1a4 npopecCHOHATBHON IeSTeTbHOCTH, IPUMEHUTEIEHO
K Pa3JINYHbIM KOHTEKCTaM.

OK 02. OcyuiecTBisTh NOMCK, aHAJIW3 U HHTEpIpeTaluio HH(OpMAaLKU, HEOOXOIUMOM s
BBINOJIHEHUS 3a/1a4 IPO(PECCUOHATIbHON J1EATEIbHOCTH.

-JINYHOCTHBIE Pe3yJIbTaThI:

JIP 2 IposBisitomuii akTUBHYIO T'PaKJaHCKYIO MO3ULIHUIO, IEMOHCTPUPYIOIINNA MPUBEPKEHHOCTD
MPUHLIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTHBHBIA M YUYacTBYIOIIMHA B
CTYZICHYECKOM U TEPPUTOPUAIILHOM CAMOYIIPABJICHHM, B TOM 4YMCJIE Ha YCIOBHUAX N0OPOBOJILYECTBA,
IIPOJYKTUBHO B3aUMOJICHCTBYIOINN U YYaCTBYIOIUI B AESITEIbHOCTH OOLIECTBEHHBIX OpraHU3aluil.

JIP 4 Ilposnsatonyii 1 JEMOHCTPUPYIOUIMM YBaXXEHHUE K JIIOAAM TPYJa, OCO3HAIOLINI LIEHHOCTb
coOctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHWIO B CETEBOM Cpele JUYHOCTHO U
po¢eCCHOHATILHOTO KOHCTPYKTUBHOTO «LU(POBOTO CIEay.

JIP 23 [TomydeHnue o0yyaronmMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealin3alyst TNYHOCTH.

JIP 30 OcymecTBidomuil MOUCK W HCIOJIb30BaHME WHGOpMAlUK, HEOOXOJUMON s
3¢ (HEKTUBHOTO BHITIOIHEHUS PAa3IMYHbIX 3a/1a4, PO()ECCHOHATBHOTO U IMYHOCTHOT'O Pa3BUTHSI.

dopMoi TPOMEKYTOUHON aTTECTAIIMHU TTO0 YUYCOHON TUCIUTIIIMHE SBIISIETCS MUChMEHHbIH IK3aMeH.



2. Pe3yJbTaThl 0CBOEHHS YUeOHOI JUCUMILIMHBI, MOJIeKALIUE ITPOBEPKe
2.1. B pe3ynbTare aTTecTaluy 1Mo y4eOHON AUCIUTUINHE OCYIIECTBISIETCS KOMITJICKCHAS TIPOBEPKa
CIIEIYIOIIUX YMEHUI W 3HaHWM, a TakkKe IuHAMHKa (OpPMHUpPOBaHUS OOIIMX U MPOQPECCHOHANBHBIX
KOMIIETEHLIHM:

Tabauna 1.1.
Pe3ysabTarhl 00y4eHus: ®opma
YMCHI, SHAHUI, IMoka3aTeu OLEHKH pPe3yJibTaTa KOHTPOJISI U
KOMIIETCHIIUH 1
OLICHUBAHMS
JINYHOCTHBIE Pe3yJIbTaThl
YMeTb:
VY 1. IIpumensts - Boruncrenue npou3BOAHON CIOXKHBIX (DYHKIMNA VYeTHbII onpoc
MaTEMATUUYECKUE METOIbI - [IpuMeHeHue MpoOn3BOAHON MPH PEIICHUN Pesynbprar
muddepeHInanTbHOTO U TEOMETPUUYECKUX U (PU3NYECKHX 3a71a4 BBIIIOJIHEHUSA
HHTErPaIbHOTO - Micnionp3oBaHue TabuInIbl TPOU3BOIHBIX, IIPAKTUYECKON
MCYHCIIEHHS JUIS pelIeHnsl | CBOMCTB 1 npaBuil 1uddepeHunpoBanus paboThI
npoecCHOHAIBHBIX 3a/1a4. | - FICIIOIb30BaHHE METOI0B MaTEMATUYECKOTO
OK 01,0K 02 aHaJIM3a [IpU PEIICHUN NIPUKIAIHBIX 3a1a4;
JIP 2,JIP 4, - UccnenoBanue GyHKIMH U MOCTpOCHUE Tpadrka
JIP 23,JIP 30 - HaxoxneHue HeolpeaeneHHbIX HHTErpajoB
- Mcnonp3oBaHue TabIUIbl HHTETPAIOB, CBOMCTB U
[IpaBWJI UHTETPUPOBAHUS
- Hcnonp30Banne HENOCPEACTBEHHOTO
HMHTErpUPOBAHUS, METO/IA MOJCTAHOBKH U IO
4acTaM
- Beruncnenne onpeneneHHbIX HHTETPAJIOB
- [IpumeHenne onpeaeIeHHOro UHTErpaja K
PELIEHUIO0 TEOMETPUYECKUX 3a1a4
- CocraBnenue augdepeHInanbHbIX YpaBHEHUH Ha
MPOCTEUIINX 3a7a4ax
- Pemenne nud¢epeHIuaNbHbIX  ypaBHEHUH
IIEPBOTO U BTOPOTO MOPSAAKA
- Uucnennoe nuddepeHnupoBanue,
UHTETpUPOBAaHUE U pELICHHE OOBIKHOBEHHBIX
nuddepeHIranbHbIX ypaBHEHUH
- [IpumeHeHne YUCIIEHHBIX METOJIOB NPU PELICHUH
MIPaKTUYECKUX 3a7a4
- [Ipumenenue Merona Diinepa i peleHus
audQepeHranbHbIX YpaBHEHUH
¥2. IIpuMeHsATh OCHOBHEIE | - BBIUMCIEHHE DJIEMEHTOB KOMOMHATOPHKH VYeTHBII onpoc
MIOJIOXKEHUS TEOPUU -Brruncnenne knaccuueckoil M cratuctuueckoil | TectupoBanue
BEPOSITHOCTEN U BEPOATHOCTH Pesynbrar
MaTeMaTH4eCKON -Briuncienne BepoSTHOCTEH CIly4alHBIX BBITIOJTHEHUS
CTaTUCTHKH B COOBITHIH PaKTHYECKON
npodeccroHanbHOM - Boruncienue BepoITHOCTH CIIOKHBIX COOBITUI paboThI
NEeATENbHOCTH. - Briuncnenue BepositHocTH 10 popmyrnam baiteca
OK 01,0K 02 U IIOJIHOM BEPOSITHOCTH
JIP 2,JIP 4, - Beruncnenne BeposSTHOCTH IPU MOBTOPEHUHU
JIP 23,JIP 30 ucnblITanuit o popmyie bepuynnu
-Brruncienre 4McnoBbIX XapaKTePUCTUK
JUCKPETHON CIIy4allHOW BEJIMYUHBI
- Pemenne 3amaHuii MpHUKIIAIHOTO XapakTepa Ha
IPUMEHEHHUE TEOPUU BEPOSITHOCTEN




¥3. Pemath npukiagHbie
TEXHUYECKHE 3aa4u
METOIO0M KOMILIEKCHBIX
yucen

OK 01,0K 02

JIP 2,JIP 4,

JIP 23,JIP 30

- BrmonHenue paedicTBUM Haj KOMIUICKCHBIMHU
YUCJIaMH TIPU PEIICHUH MpodecCHOHATBHBIX 3a/1a4

VYcTHBIT onpoc
TectupoBanue
Pesynbprar
BBITMIOJTHEHUS
MPAKTUYECKOU
paboTsl

Y4. Ucnons30BaTh

- [Ipumenenue rpadoB Ha PAKTHKE

VYeTHBII onpoc

MIPUEMbI 1 METO/IbI - Ucnonb3oBaHue METO10B MAaTEMAaTUYECKOTO TectupoBanue
MaTeMaTUYeCKOro CUHTE3a | aHaJIM3a [P PEIICHUU MPUKIIAIHBIX 3a/1a4 Pesynbrar
U aHaJli3a B pa3jIM4HbIX - ®opMyIHPOBKA T€OMETPUUYECKOTO U BBITMIOJTHEHUS
npoeCCHOHATBHBIX MEXaHUYECKOT'O CMBICIIA POU3BOIHOM MPaKTUYECKON
CUTYaLUsX. - [Ipunoxenue onpeaeieHHOTO HHTErpaja K paboThI
OK 01,0K 02 BBIUMCIICHUIO TUIOMIA/IeH MI0CKUX (uryp, o0beMoB
JIP 2,JIP 4, TeJl BpallleHUs, Ty TH, TPOUICHHOTO TOYKOM
JIP 23 ,JIP 30 - Onucanue mpoleccoB B €CTECTBOZHAHUU U

TEXHHKE C MMOMOIIBI0 (P epeHInaTbHBIX

ypaBHEHUH

- UccnenoBanue psanoB Ha CXOUMOCTD

- [IpumeHenne Ha mpakTHKe Mpu3Haka Jlamambepa
3Harth:
31. OcHOBHBIE MOHATHA U | - 3HATh OCHOBHBIC ITOHATHS MHOXKECTBA M TEOPUH | Y CTHBIN OIIPOC
METOIBIl  MaTeMaTH4ecKo- | TpadoB TectupoBanue
JIOTMYECKOT0 CHHTe3a U | - PelieHne 3ajaHuil MPUKJIaJHOTO XapakTepa Ha Pesynbprar
aHanu3a JIOTHYECKUX | OCHOBE MaTeMaTHYeCKOTO CMHTE3a M aHajun3a BBITIOJTHEHUS
YCTPOMCTB. MPAKTUYECKOU
OK 01,0K 02 paboThI
JIP 2,JIP 4,

JIP 23,JIP 30




3. OIEHKA OCBOEHMSI YYEBHOM JUCIUILIVHBI

3.1. ®opmMbl M MeTOAbI OLIEHUBAHMSI

[TpenMeToM OLIEHKH ciy’KaT yMeHHMs U 3HaHus, npenycMmorpenHbie @I'OC no aucuunnune EH.01
Martemaruka, HalipaBJIeHHbIE Ha (Y OpMUPOBaHKE OOIIUX U TPO(HECCHOHATEHBIX KOMIIETEHIIUH.

KouTponb u oOIeHKa pe3yiabTaToB oOCBoeHUs ydeOHou muctmmiuael EH.01 Maremaruka
OCYIIIECTBIISIETCS MpernojaBaTesieM B MPOoLiecce MPOBEACHUS ayIUTOPHBIX 3aHATUNA. Tekyluil KOHTPOJb
OCYIIECTBISIETCA B (hOpME: YCTHOTO OIPOCa, 3alIUTHI TPAKTHYECKUX PadoT.

[TpomexyTouHas aTTecTalus MPOBOIUTCS B OpME MUCbMEHHOTO IK3aMEHa.



KonTposnb u orieHka ocBoeHHs y4eOHOM TUCIUIUIMHEI 110 TeMaM (pa3jesam)

Tabnuua 2.2.

DJieMeHT yueOHOo

(I)OpMBI U METOAbI KOHTPOJIHA

AU CIUTIJINHbI Texkyuuii KOHTPOJIb Py0e:xHblii KOHTPOJIb IIpome:kyTouyHasi aTTecTAlUA
dopma IIpoBepsiembie VY, dopma IIpoBepsiembie VY, dopma IIpoBepsiembie VY,
KOHTPOJISA 3, OK, IIK, JIP KOHTPOJISA 3, OK, IIK, JIP KOHTPOJIA 3, OK, IIK, JIP
Pa3pnen 1. OcHoBBI Oxsamen V3, V4,
JIMHEHOi ajredpbl JIP 2,JIP 4,
JIP 23,JIP 30
Tema 1.1. -1.2. Yemmuwiii onpoc V3, V4,
KoMiuiekcHble ynca. Ilpakxmuueckas JIP 2,JIP 4,
Pemenue 3anaun aiis paboma Nol JIP 23,JIP 30
HAXO0XJICHUS MTOJIHOTO CamocmosmenvH
COMPOTHUBIICHUS as paboma
ANEKTPUYECKON LIeTn obyuarowuxcs
MIEPEMEHHOTO TOKA C Nl
MTOMOIIBIO0 KOMIUIEKCHBIX
qHUCel
Paznea 2. Oxzamen V4, 31, OK 02,
OCHOBBI 1M CKPETHOM JIP 2,JIP 4,
MaTeMaTHKH JIP 23,JIP 30
Tema 2.1.-2.2. Teopus Yemmuwuii onpoc V4, 31, OK 02,
MHOkecTB. Teopust rpados Ipaxmuueckas JIP 2,JIP 4,
paboma No2 JIP 23,JIP 30
Pasnea 3. OcHoBBI Oxsamen Vi, V4, 31,
MAaTEMATHYECKOI'0 aHAJH3A JIP 2,JIP 4,
JIP 23,JIP 30
Tema 3.1. Yemmuwiii onpoc Vi, V4, 31
HuddepennnanbHoe Ilpakmuueckas JIP 2,JIP 4,
HCUYHUCIICHUE paboma No3 JIP 23,JIP 30




Tema 3.2. — 3.3. Yemmuuwiii onpoc Vi, V4, 31,
WNuterpanbHoe ucuncnenue. | [lpakmuueckas JIP 2,JIP 4,
[Tpunoxenue paboma No4 JIP 23,JIP 30
ornpezaeneHHoro uurerpana k | Camocmosimensvh
PELICHUIO Pa3INYHbIX as paboma
MIPHUKJIAIHBIX 3a7a4. obyuarowuxcs
No2
Tema 3.4.-3.6. Yemuwiii onpoc Vi, V4, 31,
OOLIKHOBEHHEIE Ilpaxmuueckasn JIP 2 JIP 4,
mddepeHnranbHbIe paboma Ne5 JIP 23,JIP 30
ypaBuenusa | u Il mopsnxka.
[TpumeHeHHEe 0OBIKHOBEHHBIX
mudepeHInanTbHBIX
YpPaBHEHUH IIpU PEIICHHUH
npodeccuoHanbHBIX — 3ajad.
Huddepenunansuole
ypaBHEHHS B YaCTHBIX
TTPOU3BOJTHBIX
Tema 3.7. -3.8. Yemmuwuii onpoc V4,
Psnpl. Uncnossie psasl. IIpakmuueckas JIP 2,JIP 4,
CreneHHble psbI paboma No6 JIP 23,JIP 30
Pa3pnen 4. OcHOBBI Teopun Oxzamen Y2, OK 01
BEPOSITHOCTEH U JIP 2,JIP 4,
MaTeMaTH4YeCKoi JIP 23,JIP 30
CTATHCTHKH
Tema 4.1. Yemmuwuii onpoc Y2, OK 01,
CrnydaitHoe coOBITHE. Ilpaxmuueckasn JIP 2,JIP 4,
CrnyuaiiHas BelnuMHa paboma Ne7 JIP 23,JIP 30
Pazpean 5. Ok3zamen Vi, OK 01,
OcHOBHBIE YHCJIEHHbBIE JIP 2,JIP 4,
MeTO/bI JIP 23,JIP 30




Tema 5.1.-5.3.

Yucnennoe
muddepeHnmrpoBanue.
HucneHHoe pemieHue
OOBIKHOBEHHBIX

Qg QepeHIraIbHbIX
YpaBHEHU.
MuHH-KOH(pEpEeHIHS 10 TEME
«IIpunoxeHus: MaTeMaTUKI»

Yemmuwiit onpoc
IIpakmuueckasn
paboma No§

VIi,O0K01,.
JIP 2,JIP 4,
JIP 23,JIP 30




3.2 KonnduxaTop oueHOYHBbIX CPEACTB

(DyHKIIHOHaJILHBIﬁ NMPU3HAK OUE€HOYHOI'0O CpeacTBa (THH

Koxa ouenounoro

KOHTPOJIbHOI'0 32/1aHNS) cpeacTBa
YcTHBIN onpoc YO
ITpakTrnueckas pabora Ne n IIP Nen
TecTtupoBanue T
KoHnTtposbHas pabora Ne n KP Nen
3aaHus AJi CaMOCTOSITENIbHON pabOThI
- pedepar;
- HOKJIazg, CcpP
- COOOIIIEHHE;
- OCCE
PasHoypoBHeBbI€ 3a71auu U 331aHus (pacuéTHbIe, rpadudecKue) P33
PaGouas terpaan PT
[Ipoekr 11
JlenoBas urpa I
Keiic-3anaua K3
3auér 3
JuddepenumpoBanHbIi 3a4€T /13
OKk3aMeH C)
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43AJAHUSA JJ11 ONEHKHW OCBOEHUSA JNCHUITJIMHBI

4.1 Tempbl 3cce (pedpepaToB, 10KIa10B, COOOIEHHUI)

Ditsiep BEIMKUM MaTeMAaTHK.

KoMIutekcHble yncna, uX IpouuIoe U HACTOSIIIEE.

Teopust MHOKECTB.

HcTopusi BO3HUKHOBEHUS Te€OpHUH rpados.

Y IuBUTENIBHOE CBOMCTBA MHUMOW €UHULBL. MICTOpUS €€ BOSHUKHOBEHUS.
DJIEeMEHTBI TEOPUHU BEPOSTHOCTEM.

YucneHHble METO/Ibl BBIYMCIIEHUS! HHTETPAJIOB

Bxian A.H. KonmoropoBa B COBEpPIIIEHCTBOBAHUE TEOPUU BEPOATHOCTEM.

4.1.2 TloaroToBKA CIPABOYHOI'0 MaTepHAaJIa.
1. KomIuiekcHbI€ yucia.
2. ®opMyIibl MPOU3BOAHOM U MpaBuia TuddepeHIInpOBaHUS.
3. ®opMyIbl HEOTIPEICIIEHHOTO ¥ ONPEICIICHHOTO HHTETpaia.
4. TuddepennmanbHple ypaBHEHHS IEPBOTO U BTOPOTO MOPSAKA.
5. Ilpenenbl. Panpl.
6. Cnyuaiinple BeJIMYMHBI. MaTeMaTuuecKoe OXKHUIaHNue U TUCTIePCHSL.

2.

3.

4.

5.

4.2 Bonpochkl 1JI1 YCTHOIO ONpPoca

Paznen 1. OcHOBBI JIMHEHHOH aJredpbl

. Kak 3anuceiBaeTcsi KOMILIEKCHOE YMCIIO B aJIreOpandeckol (TPUTOHOMETPUYECKOH) Gopme U 1o

KaKWUM IpaBUjIaM IIPOBOJIATCS apu(METHUSCKHE OTlepaliiy HaJl HUMHU.

Uto o3HayaeT B ONpEACNICHUH KOMIUIEKCHOTO uyuciaa (paza «ymopsioueHHas Imapa
JICMCTBUTEIIBHBIX YUCEII»?

Yro Ha3pIBAaIOT KOMIUICKCHOM IIJIOCKOCTBIO, JCHMCTBUTSIBHOM M MHHMOM OCSIMH H Kak
M300paxkaeTcss KOMITJIEKCHOE YMCIIO Ha KOMITJIEKCHOM MI0CKOCTH?

UTo Ha3BIBAIOT «MOJIYJIEM» U «apTyMEHTOM» KOMIUIEKCHOro uucia? KakoBbl UX BO3MOXKHBIE
3HAYEHUs J1JISI MHOKECTBA TOUEK KOMIUIEKCHOU MJIOCKOCTH?

C nomotisto GopMyssl Diliepa 3alUIIMTE ONEpalid YMHOXXEHHS, JEJICHUs, BO3BEJCHUS B
CTEINEHb U U3BJICUCHUS KOPHA.

Pa3nes 2. OCHOBBI JUCKPETHOI MaTeMaTHKH

JlaiiTe pa3bsiCHEHNE MTOHATUS MHOXKECTBA.

UYTto Ha3bIBAIOT 2JIEMEHTAMM UM TOYKAMU MHOXECTBA?

JaiiTe onpeneneHus: oObeAMHEHUS, IEPECEUCHMS], PA3HOCTU U JOTIOJHEHUSI MHOXECTB A U B.
Yo Ha3pIBarOT MOUTHOCTHIO MHOKECTBA?

JlaiiTe onpeneneHre CYeTHBIM U HECUETHBIM MHOKECTBAM.

Jate omnpenenenue rpaga.

Kaxue neranu npu uszo0pakeHuu rpada He BaKHbI?

Uto Ha3bpIBaeTCS MaplIpyTOM, LIENBIO, LIUKIJIOM?

N~ WNE

Paszpnen 3. OcHOBBI MATEMAaTHYECKOI0 AaHAIU3A

1. KakoB reomerpudeckuii u pU3NIECKHUi CMBICT TIPOU3BOTHOMN ?
2. Harmmmmure ocHOBHBIC TipaBmiia nuddepeHupoBanus GyHKITUH.
3. Ha3oBuTe mocTaTodHble MPU3HAKK dKCTpeMyMa (QyHKITUH.

4. Kakast KpyBasi Ha3bIBa€TCs BBIIYKJIOH, BOTHYTON?
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5. JlaiiTe ompeneneHrne TOYKH iepernda KpUBOH.

6. Uro HazpIBaeTCs acCUMITOTON KpuBoi? Kak HaliTH BepTHKAJIbHBIE M HAKJIOHHBIE aCUMIITOTHI?

7. JlaiiTe onpenenieHue nepBooOpasHon (pyHKIHH.

8. Chopmynupyiite onpeaeraeHre HEONPEACICHHOTO HHTETpalla U €ro CBOMCTBA.

9. IlepeuncauTe OCHOBHBIE METO/Ibl HHTETPUPOBAHUS.

10.UuTerpupoBanue MojACTAaHOBKOHM (3ameHa mnepeMeHHOH). IloscHuTe CyTh MeTopa, 3ammcaTth
dhopmyiy.

11.3anummre ¢popmyny Herotona-JleitGuuma.

12.Ilepeunciaure OCHOBHBIE CBOMCTBA ONPEEIEHHOr0 HHTETpaa.

13.Yro na3piBaercs nu¢dhepeHnuanbHbIM ypaBHEHUEM?

14.Yro Ha3pBaercs Aud@epeHIranbHbBIM ypaBHEHHEM IE€PBOTr0 MOPSIKA C pa3aesOLMMUCA
IIEPEMEHHBIMU?

15.B yeM cocrouT cxema peLIeHHs OAHOPOAHOro AuddepeHLnanbHOr0 ypaBHEHUS IEPBOTO
nopsiaka?

16.Yrto HazbIBaeTCs JIMHEHHBIM OAHOPOAHBIM JU(PGEepeHIIMATbHBIM YPABHEHUEM BTOPOTO MOPSAIKa
C MOCTOSTHHBIMH KO3 dUIeHTamMu?

17.B 4yem cocToUT cxema pelIeHMs JIMHEHHBIX OJHOPOIHBIX JU(QepeHINaIbHbIX ypaBHEHUN
BTOPOTO MOPS/IKA C TIOCTOSHHBIMU KO3 GuUIieHTaMu?

18.0npenenenrie YMCIOBOrO psijia U €ro CXOAUMOCTH.

19.CmoiictBa cxomsammxcs psiioB. HeoOXoauMbIi IpU3HAK CXOAUMOCTH Ps/Ia.

20.Kputepun cXoquMOCTH MOJOXKUTEIbHBIX psiioB. [Ipu3nak [Janambepa.

21.3nakouepenytommecs psaasl. [Ipusnak cxonumoctn JleitOHuIa.

22.0mnpenenenue psaa Teinopa. Ycnosue paznoxxenus GpyHkuu B psin Teinopa.

23.Paznoxenuie pynkuuu y = (1+ X)" B cTeNeHHOM psi.

Pa3nen 4. OcHOBBI TeOpUM BEPOATHOCTEH M MATEMATHYECKON CTATHCTHKH

1. Kakue coObITHs Ha3bIBAIOTCS HECOBMECTHBIMU, IPOTUBOIIOJIOKHBIMH, HE3aBUCUMbBIMU,
3aBUCUMBIMU?

2. ChopmynupyiTe TEOPEMBI CIIOKEHUS B YMHOKEHUST BEPOSITHOCTEH.

3. Kakas BenuunHa Ha3bIBaeTCs CIy4aiHON?

4. Kakas ciydaiiHasi BeJIMUYMHA HA3bIBAETCS IUCKPETHON?

5. 3anummure Gopmyiny beprysn.

6. Kakoii 3aKk0H pacrpeaeneHus: Ha3bIBacTCs OMHOMUATHHBIM?

Paszpnen 5. OcHOBHBIE YHCIEHHbIE METObI

1. B uem cocToUT CyTh METO/a Tpaneuuii?

2. Kak HaliTH 11ar HHTePIOJSIUN?

3. B uem cocrouT cyTh NpHOIMKEHHOTO HWHTErPUPOBAaHUS IU(PepeHInalIbHBIX ypaBHEHUIH
MIepBOro MopsAKa 1o Meroay Jitnepa?

4. B xakux ciydasix npuMeHsercs croco0 Ditnepa?

12



4.3 TecToBbIe 3aJaHUA
Paznen 1. OcHOBBI JIMHEHHOH ajredpbl

1. Yemy paBeH KBaJApaT MHUMOM eIHHULIbI?
a. -1

b.0

c.l

d. 4

2. Kak Ha3pIBalOTCS 4YnCjIa BUAA X + yi?

a. LeJIBbIMU

b. conpspKeHHBIMU

C. HEUTPAIbHBIMU

d. KOMITJIEKCHBIMU

3. Kakoii 0ykBoii 00b14YHO 0003HAYACTCH KOMILJIEKCHOE YHCJIO0?

.z
.d
.k
.u
. Uemy paBHoO BbIpaxenue (4 +i)+ (3 + 2i)?

7+3 1
b.13+5i

D

6. Y3 kxakux yacreil COCTOUT J11000€ KOMILIEKCHOE YHCja0?
a. IEUCTBUTEITLHON 1 MHUMOM 9acTH

b. Hacrosmeil 1 0OMaHYNBOH

C. peIbHOM U JIOKHOU

d. dpakTrueckoii u ycioBHOU

7. Uemy paBeH MO1yJib KOMILIEKCHOI0 uncjia z =5 - 3i?

a. V17

b. 6

c. V34

d. \22

8. YcraHoBuTe COOTBETCTBHE

Boiuuciaure npuMepbl M NOCTABHLTE B COOTBETCTBHE OTBET U3 BTOPOr0 CTOJIONA

1. 71+ 2o=(3+41)+(7+5i) a.l +2i

2. Z1- 2o=(3+7i1)-(2+5i) b. 10+9i
3. 21°22= (4 +2i)"5i c.-10+20i
9. Kakoe uncyao HE saBasiercss MHUMOI equHuIei?

a. 4

b. 2i

C.7i

d.i

10. YcTaHoBUTE COOTBETCTBHE




1.z= I’(COS(p + i Sin(p) a TPUIrOHOMeTpuYecKas popma

2.Z=r.¢" b anreépanyeckas popma

3. Z =X+yi ¢ nokasare/ibHasi popma

Kurou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHbIN | & d a a c a c 1b,2a,3c a 1a,2c,3b
0TBET

Kpurtepun onenku:

«5» — o1 86% 10 100% npaBUIbHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% npaBUIBLHBIX OTBETOB.
«2» —meHee 61% mpaBUIIbHBIX OTBETOB

Pa3znen 2. OCHOBBI IUCKPETHOH MAaTEMATHKH

1.JTausr nBa muoxkectBa A ={ 2, 3,4,5}u B ={ 1, 3, 5, 7}. Haiinure nepeceuenne JaHHBIX MHOXKECTB.
a) (3,5)

b) (8, 9)

c) (6,9)

2. Uto Ha3bIBaeTCs CTENECHBIO BepIuHbI X rpada G?

a) YMCIT0, TIOKA3bIBaIOIIee HalIpaBjieHue rpada.

b) pe3ynbTaT MHOrOKPaTHOTO YMHOKCHUS.

¢) konuaecTBo pédep rpada G, mpuHaIIeKAIMUX BEPIITTHE X.

3. Jlansl aBa MmuoxkectBa A = { 1, 3, 4} u B = { 2, 3, 5}. Haiinure 0ObeqrHEHNE JaHHBIX MHOXKECTB.
a) (1,4,5)

b) (1,2,3,4,5)

C) (4,6, 8)

4. Yrto Ha3bIBaeTCS MepeCcCUCHUEM MHOKECTB?

d) 9TO MHOXECTBO, KOTOPOMY IMPHUHAJIEKAT T€ U TOJBKO TE€ DJIEMEHTHI, KOTOPHIE OJHOBPEMEHHO

NPUHAJUIEKAT BCEM JTaHHBIM MHOKECTBAM.

b) 3T0 MHOXECTBO, KOTOPOE COAECPIKUT BCE DIEMEHTHI HCXOTHBIX MHOYKECTB.

C) 3TO MHOXECTBO, B KOTOPOM HE CYIIECTBYET HH OJTHOTO JIEMEHTA.

5. laiite nonsitue rpaga Kak MaTeMaTHYECKOro 00BEKTA.

) COBOKYITHOCTB JIBYX MHOYKECTB — MHO)KECTBA BEPIINH, U MHO)KECTBA UX IAPHBIX CBSI3CH,
Ha3bIBAEMOT'0 MHOXKECTBOM PEOED.

b) oObekT rpaduueckoit Moaenu KBagpaTUIHON QyHKIHH.

¢) reomMeTpudecKkuii 00pa3 QpyHKIUH.

6. YcTaHOBHTE COOTBETCTBHE

1.BepimuHa, uMeroniasi HyJIEBYIO CTEIEHb, SIBISETCS a)BHUCsIUEH

2. BepimmHa, IMEIOIIasi CTENECHb paBHYIO 1, sBisiercst | b)uzonmpoBaHHON

7. Onpeaenure cTeneHb BepINHbI 3, 115 rpadga M300pa’KeHHOI0 HA pUCyHKe. 3aNMIINTe OTBeT

1
7 8. MHOXeCTBO, HE COJIEpIKaIllee HA OJTHOTO DJIEMEHTA, Ha3bIBACTCS:

a) HyJIEBBIM

b) KoHeuHBIM

C) MyCTBIM

9. [Ipu 0003HaYECHIH MHOXECTB UCTIONB3YIOT:
a) TOJIBKO KPYTJIble CKOOKH

(=]

14



https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%88%D0%B8%D0%BD%D0%B0_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2)

b) Tonbko GurypHBIE CKOOKH

C) MHOT/Ia KpyTJible, MHOTJa (PUTypHbIE, MHOT/Ia OJHOBPEMEHHO 00a BH/1a CKOOOK

10. MHuoxxecTBa 0003HAYAIOTCS:

a) MaJbIMU JTJATHHCKUMH OyKBaMU

b) GonbIIMMHU TATHHCKMMHU OyKBaMuU
C) KUpWUIMLen

K104 K Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 10
IpaBuibHbI | & c b a a 1b,2a 3 c b
OTBET

Kpurtepun onenku:

«5» — o1 86% 10 100% npaBUIbHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% npaBUIBHBIX OTBETOB.
«2» —meHee 61% mpaBUIIbHBIX OTBETOB

Pazgen 3. OcHOBBI MATEMATHYECKOI0 AHAJIM3A
3
1.Yemy paBeH uHTErpai fl 2xdx

5

8

.-8

. Beraucnure npon3Boanyro GyHKIMN Yy = 5X-7

5

2

.2

. YpaBHEHHE, KOTOpOE TOMUMO (DYHKITUH CONEPKUT €€ IPOU3BOTHBIE:
. tuddepeHanbHOe ypaBHEHHE

. AIPPAIlIOHAIEHOE YPaBHEHHE

. TPUTOHOMETPHUUYECKOE YPaBHEHUE

. IIpu pemiennn auddepeHnnanbHbIX YpaBHEHUN UIIETCS:
. BEKTOp

. YACTIO (HECKOJIBKO YrCen)

. GyHKUUA

oL AT OD WEOD N O

"

[ e

5. YKaxuTe NpaBUIbHBINA OTBET ¢

a.0
0.2
B. 4
6. Uemy paBeH unTerpan | 4xdx
a.8
0.-4
B.0
7. YCcTaHOBUTE COOTBETCTBHE
ger .1 A.rapMOHUYECKHUI s
1. 23 33 43
@ n-1 o
P S S +---:Z[ 1 j 0.ps1 reOMETPUYECKON IIPOrPeCCUn
27 18 18% 18° (18
=1 11 1 . - 5
it it B. 0000IIEHHO-TAPMOHUYECKHH s
3. n=1 n 2 3
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8. [IpomomxkuTe mocneaoBaTeNbHOCTD 1, 1, 2, 3, 5:

a.8

0.7

B.3

9. MartepuanbHas TOUKa JIBUKeTCA 110 3akoHy S(t)=t?> M. HaiinuTe ckopocTh B MOMEHT BpemerH t=10C.
a. 10

0.20

B.100

10. IlpomomxkuTe ocieaoBaTeabHOCTh S5, 7, 12, 19, 31, 50:
a.81

0.61

B.91

KonTposmpyembie komnerennuu: OK 03

Kiru k TecTy

Ne gompoca 1 |2 3 |4 |5 6 7 8 9 10
IlpaBuabHbil |6 | a a |B |0 B 18,20,3a | a 0 a
oTBET

Pa3nen 4. OcHOBBI TeOpUM BEPOSATHOCTEH U MAaTEMATHYECKOH CTATUCTUKH

1.CxonbKkuMH c11I0COOAMH MOKHO COCTaBUThH CITUCOK U3 5 YUEHUKOB?

a) 120

b) 15

c) 25

d)5

2. CKONBKUMH CITIOCOOaMH MOKHO BCTaTh B 0Yepeb B OMOIMOTEKY YEThIPEM CTyAeHTaM?
a) 14

b) 15

c) 24

d)5

3. Beraucnure 4! (e ! - aTo dakropuan)?

a)24

b) 10

c) 25

d) 4

4. Yemy paBHA BEPOSITHOCTH IOCTOBEPHOTO COOBITHS ?

a)0

b) 1

c) 12

5. YcTaHoBHUTE COOTBETCTBHE MEXKAY OCHOBHBIMH MOHSATHSIMH KOMOWHATOPUKH

1.nepecTaHOBKH. a.C

2.pa3MeIICHHSI. b.P

3.coueraHusl. C.A

6. YcTaHoBUTE COOTBETCTBUE:

1. dhakropuan al
2. mepBooOpazHasi. b.!
3. MHAMAs eIUHULA. c.F(x)

7. Haiinute MaTeMaTU4eCKO€E OKUJIaHUE TUCKPETHOMN CIIy4yailHOW BEJIMYHMHBI X, 3aJJaHHOMN
3aKOHOM PACIIPEICIICHHUS:

16




X 13 4

p |04 |06

OtBer: M(X)=
8. Pazen MmaTeMaTHKH, M3yYalOIIUKA CITy9aifHbIe COOBITHS, CITy4yaliHbIC BEIMYUHBI, UX CBOWCTBA H
orepalny HaJl HUMHU:
a. Teopus CIIy4aHbIX HUdp
b. Teopus BenmuunH
C.TeopHsl BEpOSITHOCTEH

9. Ilo Tabnuue 3HaueHui pyHKINUN

X 0 1 2
y 3 6 8
COCTaBJIeHa Ta0JIMIla KOHECUHBIX PA3HOCTEH:
X Y Ay
0 3
1 6
2 8
Haiiaure AY, .
OtBer:
10. IuckpeTHas cirydaitHOW BeIMYMHBI X, 3aJlaHHA 3aKOHOM Pacpe/IesICH s, HalluTe p2:
X 2 5 8
p 0.2 P, 0.6
Otsert:
Kountpouanpyembie komnerenuuu: OK 01
K104 K Tecty
Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbIi | @ c a b 1b,2a,3c | 1b,2c,3a | 3,6 c 3 0,2
OTBeET

Kpurtepun onenkmn:

«5» — o1 86% 10 100% mnpaBUIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% npaBUIBHBIX OTBETOB.
«2» —meHee 61% mpaBUIIbHBIX OTBETOB

Pasznen 5. OcHOBHBIE YHCJIEHHBIE METOABI

1.Be16epute MeToAbl IPUOIMKEHHOTO BHIYMCIEHUS ONPEAEICHHOr0 HHTErpaa. (BO3MOKHO HECKOJIBKO
BapUaHTOB OTBETA)

a. MeTOJ] IPSMOYTOJIbHUKOB

b. MmeTon Tpanenuit

C. MeTOJl pOMOOB

o 3
2. Beruucnute onpeeaeHHbIH I/IHTeraJ]_Jr_E 6xdx
a.0

b.6
c.9




3.YKaxuTe NpaBWIbHBIA OTBET _I"D' dx

a.0

b.2

c.4

4. YpaBHeHHE, KOTOPOE MOMUMO (DYHKIIUU COJACPKUT €€ MIPOU3BOIHBIE:
a.uddepeHnranbHOe ypaBHEHHE

b. upparmonansHoe ypaBHeHuUE

C. TPUTOHOMETPHUUYECKOE YPaBHEHUE

5. [Ipu pemiennn nudpepeHInaIbHBIX YPAaBHCHUA UILETCS:
a. BEKTOP

b. grcno (HeckonbKO Uncen)

. ODyHKUHUS

. Berauciure nponsBoanyto GyHkImu y = 2X-7

S)

.2

-2

. Uemy paBeH uHTErpai ff 2xdx

5

.8

.-8

. Beruncnure npousBoanyoo GpyHkmm y = 7X-7
7

b. 2

C.-2

Kui04 k Tecty

oM Noo® OO0

® 00O

SN
ol
(o]
~

Ne Bompoca 1 2 3

IMpaBuiabHblii | a,b a b b C b 7
oTBeT
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Taoauna 3 - ®opma HHPOPMALMOHHON KAPTHI 0aHKA TECTOBBIX 3aIaHU I

HaumenoBanue pa3jaesioB Bcer KosaunuvectBo ¢popm T3 KonTposmpyembie
0 OTKpBITOrO | 3aKpPHITOrO Ha KOMIIeTeHIM U
T3 THIIA THIIA COOTBETCTBHE Yuopsinouenue

Pazgen 1. OCHOBBI TUHEHHON anreOpbl 10 - 8 2 -

Paznen 2. OCHOBBI TUCKPETHON MaTEMaTUKHU 10 1 8 1 - OK 02
Pasznen 3. OcHOBBI MATEMATHUYECKOT'O aHAINA3a 10 - 9 1 -

Pazgen 4. OcHOBBI TeOpUH BEPOSATHOCTEN U 10 3 5 2 - OK 01
MaTeMaTHYECKON CTATUCTHKH

Pasnen 5. OCHOBHEIC YHCIICHHBIC METOIbI 8 - 8 - -
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4.4 TlpakTudeckue padoThl
Paznen 1. OcHOBBI JIMHEHHOH ajredpbl

IIpakTuyeckoe 3ansaTue Nel
Tema. KoMmiiekcHbIe 4nciia ¥ AeUCTBUSA HAJ HUMU.
Hean: OTpaboTaTh TEXHUKY ACHCTBUN HaJ KOMIUIEKCHBIMH YHCIIAaMU B Pa3IMYHBIX (hopmax.
IpakTHYeckasi 4acTh
3aganue.
1. Janbt uncna z; =-1+1i u 2 =1+ J3i.

a) M300pa3utp uncna zq U Zp Ha KOMIUIEKCHOM INIOCKOCTH;

o Zl .
0) Haiirm 2, +2,, 2, -2,, 2,-2,, —;
ZZ
B) Haiitu Moy ¥ apryMeHT uucen z; u Zp.
. . . z
r) [Ipe/cTaBUThL YKCIa B TPHTOHOMETPHYECKOH U TIOKa3aTeNbHON (opme, HallT Z, -Z,, —-, Z,,
ZZ

/%
Konumponsnosie gonpocwt 01 3augumel:
1.Yro npeacrasisietr coboii yrco i?
2.Kaxkoe unciao Ha3pIBalOT KOMILJICKCHBIM?
3.Kax HaiiT MOAyJ b KOMILJIEKCHOTO uncia?
4.Kak HaliTH apryMeHT KOMILUIEKCHOTO uyncia?
5.Kakue KOMIUJICKCHBIE YHCIIa HA3bIBAOTCS COMPSHKEHHBIMU ?
6.Kakue cymecTByOT OpMBbI KOMIUIEKCHBIX YUCEN?
7.

Kpurtepun onenku:
1) onteHka «5» cTaBHTCS, €CIIM BEpHO BBIMOJIHEHO 86%-100% npepmaraeMpix 3a1aHui;
2) o1eHKa «4» CTaBUTCS NPH MPABUIILHOM BBITIOJIHEHUH HE MEHee 76% TpeniaraeMbIX 3a/IaHUi;
3) otieHKka «3» CTaBUTCS, €CIIH BBITIOIHEHO He MeHee 61% mpeanaraeMbpIX 3a/1aHUN;
4) onieHKa «2» - CTaBUTCS, €CJIU BbINOJIHEHO MeHee 60% npeiaraeMbplX 3a1aHUM.

Pasnen 2. OcHOBBI IMCKPETHOI MaTeMaTUKH

IIpakTnyeckoe 3ansaTHe Ne2

Tema. [loctpoenue rpaga 1o ycioBuio CUTyallMOHHBIX 3a7a4

Hean: PaccMoTpeTs mokaszarenbHble MPUMEPHI NMPUMEHEHUs rpadoB Ha npakThke. OTpaboTarh
meton JetikcTpol. [Tokazats moctpoeHue rpada mo yCcaoBUIO CUTYallMOHHBIX 3a]1ad.

IIpakTH4eckas 4yacTb

3aganue.

Bapmnanr 1

1. Jlana ceTh aBTOMOOWJIBHBIX JOPOT, COCTUHSIONIMX HACEJICHHBbIE MYHKTHI OpeHOyprckoit
obnactu. Haiitu kpaTuaiimue mytu ot roposaa Opendypra (1) 10 Kax10ro HaceIeHHOTO MYHKTa 00JIaCTH
(ecru IBUraThCS MOYKHO TOJIBKO IO JIOPOTaM).
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a1
Il_' _}’\__ ,./

OPEHEYPY 7 {2’

KoHTpoJibHbIe BONPOCHI A5 3aLUThI
1.Jlate onpenenenue rpada.
2.Kakue neranu npu n3o0pakeHuu rpada He BayKHbI?
3.YTo Ha3bIBaeTCs MApIIPYTOM, IIETIBIO, ITUKIOM?
4.B 4éMm 3aKkirovaeTcs aaroput™ Meroaa JlenkcTpol?
KonTtpouanpyembie komnerenuuu: OK 02

Kpurtepun onenku:

1) oueHka «5» CTaBUTCS, €CIM BEPHO M palroHanbHO pemieHo 86%-100% mnpeiaraemMblXx 3a/laHuU,
JOMYCTUM | HEe0UYeT, HEMCKAXKAIOIIUMA CYTH PEIICHHUS;

2) oneHka «4» cTaBuTCS npu 0e30MIMO0YHOM pelIeHHH He MeHee /6% mpe/uiaraeMbIX 3a1aHU.

3) omeHka «3» CTaBUTCS, €CIIM BBIIIOJHEHO HE MeHee 61% mpeiaraeMpIx 3a1aHuii.

4) onieHKa «2» - pemeHo MeHee 61% npeaaraeMpIx 3aJaHUN.

Pa3znea 3. OcHOBBI MATEMATHYECKOT'0 AHAJIHN3A
IIpakTnueckoe 3ansaTHe Ne3
Tema. ['eomeTpruyeckuil 1 MEXaHMYECKHUI CMBICI POU3BOTHOM

Heab: Otpaborath TexHHKY nuddEepeHIIMpOBaHUS W IOKa3aTh Pa3IUYHBIC PHIOKCHUS

MPOU3BOIHOM.
IIpakTnyeckas 4acrtsb.
3aganue.
1. Haiftu npou3BoiHbIE YKa3aHHbBIX QYHKIUNI:
1 ) 4x -3
a) y=x° ——4+6-3\/x2 ;6) y=(x’+2)-sinx;B) y=
X

1+8x

2. CocTaBUTh ypaBHEHHUE KacaTelbHOM K mapabose Y = X° —4X + 3, eclu KacaTenbHas 06pasyer ¢

ockto Ox yron 45°.

3. MarepuanbHasi TOUKa JBHKETCS 1O 3akoHy S = S(t)(m). Haligure cKOpoCTh M yCKOpEHHE B

MoMmeHT Bpemenu t; =10 (c).

KoHTpo1bHbIEe BONPOCHI A5 3aIHUThI
24 .KakoB reoMeTpruecKuii 1 (PU3MYECKHil CMBICIT TPOU3BOIHOM?
25.HanumunTe ocHOBHBIE NpaBuiia AuddepeHunpoBanus GyHKIHI.
26.HazoBuTe 10CTAaTOYHBIE MPU3HAKH IKCTPEMyMa (PYHKIINH.
27.Kaxas kpuBasi Ha3bIBa€TCs BBIMYKJION, BOTHYTOM?
28.JlaiiTe onpeiesIiCHIE TOYKH Iepernda KPHBO.
29.Uto Ha3bIBaeTCs acCUMIITOTOM KpuBoi? Kak HaiiTh BepTUKaNbHbIE U HAKIIOHHbBIE aCUMIITOTHI?

Kpurtepun onenkmn:

1) omenka «5» CTaBUTCS, €CIM BEPHO W pamroHanbHO pemieHo 86%-100% mnpearaeMbIx 3a1aHuid,
JOMyCTUM | HeoueT, HeMCKaXAIOIUI CYyTH PEeLeHHUS;

2) otieHKa «4» CTaBHUTCS IpU 0€30MIMO0YHOM pelIeHn: He MeHee 76% mpeuiaraeMbIX 3a1aHui.

3) oueHka «3» CTaBUTCsI, €CJIM BBIIIOJHEHO He MeHee 61% mpeziaraeMbIx 3a/1aHuil.

4) oreHKa «2» - pemeHo MeHee 61% npenaraemMpIx 3aJJaHUN.
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IIpakTuyeckoe 3ansiTue Ne4

Tema.Heonpenenennsiit nuterpan. OnpeneaceHHbI HHTETPAIL.

Heanb: oTpaboTaTh TEXHUKY MHTETPUPOBAHUSA U I0Ka3aTh pa3jIMYHbIE IPUIOKEHUSA
MHTErpaJbHOIO UCUUCIICHUSL.

IIpakTHyeckas 4acTh:

3ananmue.

1. Haiitn yka3aHHbIE HEOIIpEJEJIIEHHbIE MHTErpalbl U Pe3yJbTaThl MHTETPUPOBAHUSA IPOBEPUTH
Qg QepeHIIPOBaHUEM

a) j(4x3 —\/;+£2)dx; 6) '[e"z“xdx; B) [x” In xdx.
X

2
o o X .
2. Borumcnute miomans (GUrypbl, OrpaHHYEHHOW Mapaboioi y:2x—?+ 6 u npsaMoi

y=x+2.Caenatp 4epTeK.

KoHTpobHbIEe BONPOCHI A5 3aIHUThI
9. MaiiTe onpeneneHue nepBooOpa3HON (PyHKITUH.
10. ChopmynupyiiTe onpeaencHne HeOnpeaeIeHHOI0 HHTErpaia i ero CBOUCTBA.
11. IlepeuriciuTe OCHOBHBIE METO/IbI HHTETPUPOBAHUSI.
12. nTerpupoBaHne OJCTAaHOBKOM (3aMeHa nepeMenHoi). [losicHure cyTh MeToa, 3anmucaTh
bopmyy.
13. 3anmmmmre popmyny Hetotona-Jleitbnuna.
14. TlepeurcnuTe OCHOBHBIE CBOMCTBA ONPE/IEICHHOI0 HHTErpaa.

Kpurepun onenku:

1) omeHka «5» CcTaBHTCS, €CIIM BEPHO M palioHanbHO pemieHo 86%-100% mperaraeMpIX 3aJlaHuM,
JOMYCTUM | HEOYeT, HeMCKAXKAIOIIUN CYyTH PEIICHHS,

2) ouieHKa «4» cTaBUTCS MpU 0e30MMO0YHOM pelIeHnr He MeHee 76% mpe/yiaraeMbIx 3a1aHuii.

3) otieHKa «3» CTaBUTCS, €CJIH BBIIIOJIHEHO He MeHee 61% mpeyiaraemMbIx 3a1aHUA.

4) onieHKa «2y - pemieHo menee 61% npeaaraemMpIx 3aJJaHUN.

IIpakTHyeckoe 3anATHE NS
Tema. Pemenne nuddepeHnnanbHpIX ypaBHEHU IEPBOro M BTOPOTo MOpsiaKa
Heab: otpaborarh TeXHUKY perieHus quddepeHInanbHbIX ypaBHeHUN | U 2 mopsIka U MoKa3aTh
peleHre pa3InYHbIX 337a4 MNP MOMOIIM AuddepeHnanbHbIX YpaBHEHUH.
I[IpakTHyeckas yacTsb:
3aganme.
1. Haiftu oOuuii uaterpan nuddepeHuaibHOro ypaBHEHUS:

dy — 2x 5) @+x*)Y +yv1+x* —xy=0
dx 3y2+1’
2. Haittu oOmee pemenne  aud@epeHIHMaTbHOIO  ypaBHEHHsS  BTOPOTO  MOpsIKa:
a)y"+2y'—=3y=0;06) y"+6)'+9y=0;8B) y"—4y'+13y =0.
KoHTpo/1bHbIEe BONPOCHI A5 3aIHUThI
1. Yro Ha3piBaeTcs AudepeHrnaibHbIM ypaBHEHUEM?

2. Yto HaszbiBaeTcs IudQepeHIMaTIbHbIM YPaBHEHHEM IE€PBOr0 MOPSIKa C pa3AessolIUMUCs
IIEpEMEHHBIMU?

3. B uem cocrouT cxema pemeHHs OJHOPOAHOTO AHU(pdepeHlnanbHOr0 ypaBHEHHUS MEPBOTO
nopsiaka?

4. Yrto Ha3bIBaeTCs JIMHEHHBIM OJJHOPOAHBIM U depeHINaTbHbIM YPaBHEHHEM BTOPOTO MOPSIKA
C MIOCTOSIHHBIMU KO3 puIineHramu?

5. B uem cocrouT cxema pemieHus JUHEHHBIX OJHOPOJAHBIX UG (epeHINaTbHBIX ypaBHEHUN
BTOPOT'O MOPSKA C OCTOSHHBIMH K03 puirenramu?
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Kpurtepun onenkmn:

1) ouenka «5» cTaBUTCA, €ClId BEPHO M palroHanbHO pemeHo 86%-100% mnpeiaraemMblx 3a/laHu,
JOMYCTUM | HEe0UYeT, HEMCKAXKAIOIIUMA CYTH PEIICHHUS;

2) orneHkKa «4» cTaBUTCS Npu 0e301MIMO0YHOM pelIeHUH He MeHee /6% mpe/yuiaraeMbIX 3a1aHUM.

3) oneHka «3» CTaBUTCSI, €CJIM BBIIIOJHEHO He MeHee 61% mpeyaraeMpIx 3a1aHuil.

4) oreHKa «2» - pemeHo MmeHee 61% npeaaraeMpIx 3aaHUN.

IIpakTuyeckoe 3ansaTHe Ne6
Tema.Cymma psina. [lpusnak lanamGepa.
Heab: OtpaboTaTh TEXHUKY HCCIEIOBAHUS PSIIOB HA CXOUMOCTb U HAX0KJIEHUE CYMMBI psija.
IIpakTHYeckas 4acTh:
3aganue.
1. [TokazaThb, 4TO psii CXOAUTCS U HAUTHU €70 CYMMY:

= ( 1 1 1 1 1
a -—— | ) 1l+t—+—+—+....
)§(8n—3 8n+5j ) 18 182 183
2. llpoBepuTb, BBHINOJHSAETCS JH HEOOXOAWMOE yCIOBHE CXOIUMOCTH JJs  psija

1 1 1
1+ %/? + %/3_2 + %/F +... W clienaTh BBIBOJI.

00 n3
3. UccnenoBath psapl Ha CXOIMMOCTH 10 Mpu3HaKy Jlanambepa: Z 8_n .
n=1

KoHnTpoJbHbIE BOPOCHI U1 321U THI

1.0OmnpeneneHune YuciIoBOro psajia U €ro CX0JUMOCTH.

2.CoiicTBa cxoasmuxcs psaoB. HeoOXoauMblii MprU3HAK CXOAUMOCTH psifa.

3.Kputepun cxoauMoCTH MOJOKUTEIBHBIX psiaoB. [Ipusznak danamobepa.

4.3nakonepeMeHHbIe psabl. AOCONIOTHAS U YCTIOBHASI CXOJIUMOCTb.

S.I1onsiTue creneHHOro pana. Paaumyc u Kpyr CXOJMMOCTH CTENEHHOTO PsIia.
6.Paznoskenne pynkuuu Y =€ B cTeneHHOi ps.

Kpurtepun onenkmn:

1) omenka «5» CTaBUTCS, €CIM BEPHO W parroHanbHO pemieHo 86%-100% mnpeiaraeMbIx 3aaHuid,
JOMYyCTUM 1 HeloueT, HeMCKaXaroIUi CyTH PEeLeHHUS;

2) omieHKa «4» CTaBUTCS MPU 0e30MIMO0YHOM pelIeHnr He MeHee 76% mpe/yiaraeMbIx 3a1aHuii.

3) oueHka «3» CTaBUTCsI, €CJIN BBIIIOJHEHO He MeHee 61% mnpezyiaraeMpIx 3a1aHuil.

4) orteHKa «2y - penieHo MeHee 61% npenaraeMpIx 3aJJaHUN.

Pa3nen 4. OcHOBBI TeOPHH BEPOSATHOCTEH 1 MATEMATHYECKON CTATHCTHKH

IIpakTnyeckoe 3ansaTue Ne7
Tema.HaxoxneHne BEpOITHOCTH COOBITHS M YUCIIOBBIX XapaKTEPUCTUK CIy4yallHOW BETUYHUHBI

Hean: orpaboTaTh yMEHHE HCHOIB30BAHUS OCHOBHBIX (OPMYJT KOMOMHATOPHUKH U TEOPHUHU
BEPOATHOCTEM, IMOKa3aTh pEeIIeHNE Pa3IMUHbIX 33]1a4 Ha HaXOXKICHHE BEPOSITHOCTU COOBITHS, OTpaboTaTh
TEXHUKY HaXOXICHMSI YUCIIOBBIX XapakTrepucTtuk /[CB.

IIpakTHYeckas 4acThb:

3ananmne.

1. B maccaxupckom noesne 10 BaroHoB. CKOJBKMMH CIIOCOOAMH MOKHO pa3MellaTh BaroHBI,
COCTaBJIsA ATOT Moe3a?

2. B mexe peMOHTa JOKOMOTHBHOTO JIETIO0 HAXOTUTCS 5 HEHCIPABHBIX U 6 OTPEMOHTHPOBAHHBIX
J0KOMOTHBOB. CityuyaifHbIM 00pa3oM BeIOupatoT 4 JokoMoTHBa. HaliTh BeposSTHOCTB TOTO, YTO CPEH HUX
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UMeeTCs: a) TOJbKO 2 OTPEMOHTHPOBAHHBIX JIOKOMOTHBA; O) MeEHbIIE, YeM 2 OTPEMOHTHPOBAHHBIX
JIOKOMOTHBA; B) XOTsI ObI | OTPEeMOHTUPOBAHHBIN TOKOMOTHB.

3. Omnpenenuts BEPOSATHOCTh HAIEKHOH pPAOGOTHI TEXHHYECKOTO __@_@
YCTPOWCTBA, CTPYKTYpHAsi CXeMa HaJEKHOCTH KOTOPOTo M300pa)keHa Ha
PHUCYHKE, €CIIM U3BECTHO, YTO 3JIEMEHTHI OTKA3bIBAIOT HE3aBHUCHUMO JIPYT
OT Jpyra 1 BEpPOSATHOCTb HAJEKHOCTH Kaxkoro pasHa 0,9. -

4. Tpu BaroHOCTPOUTEIHHBIX 3aBOJIa BBITYCKAIOT OJMHAKOBBIC
U3JIeusl, IpuYeM IepBblid 3aBoa npousBoguT 50%, BTopoi - 20%, a Tperuii - 30% Bceil mpoayKIuH.
[lepBsiit 3aBoj BhiTyckaeT 1% Opaka, BTopoii 3aBoa - 2% u tpetuii - 3%. Haynauy oroOpanHbIil Baron
okaszayicsi ¢ Opakom. HaifTu BeposSITHOCTB TOTO, UTO BaroH MPOU3BEIEH BTOPHIM 3aBOIOM.

5. BeposTHOCTH TOTrO, 4TO 4YEJIOBEK HAXOMAIICHCS Ha MEPPOHE CTAHIMH, OKUIACT SJICKTPUUKY
paBaa 0,5. HaifTu BeposSTHOCTb, TOTO, YTO Cpead OTOOpPAHHBIX N YEIOBEK POBHO M  OXUAAIOT
ANEKTPUUKY.

6. 3a1aH 3aKOH pacrlpeesieHUs TUCKPETHON CITy4aiiHON BenmnmuuHbl X . HaliTu: a) BEpOSITHOCTH ps;
0) maTemarnueckoe oxuaanue M (X); B) mucnepcuto D(X); r) cpeaHee KBajapaTHUYeCKOE OTKIIOHCHHE

o(X).

X | -10 | -7 1 2 5
Pp; 10,250,205/ 0,1 | Ps
KoHTpoabHBbIE BONPOCHI 1151 3aIIIUThI
Uto Ha3zwiBaeTcs n-haxkropuaniom?

Yro Ha3bIBaCTCS MIEPECTAHOBKAMHU?

1
2
3. 3anmmmure GopMyITy AJIS UMCIIA TIEPECTAHOBOK U3 711 JIEMEHTOB.
4. Yro Ha3bIBAETCS COYCTAHUSIMU?
5)
6.

3anummre GopMyITy AJS YUCIa COYeTaHUHA U3 71 SJIEMEHTOB TIO 7.
3anuimute GopMyIly YUcia pa3MeIleHUi U3 m JIEMEHTOB 110 1
KonTtpoanpyembie komnerenunu: OK 01

Kpurepun onenkmn:

1) oneHka «5» cTaBUTCA, €CIM BEPHO U palMoHaIbHO pemeHo 86%-100% mpeuiaraeMslx 3aaHUi,
JOMYCTUM | Helo4eT, HEMCKaXKAIOIIUK CYyTH pelleHus;

2) olieHKa «4» cTaBUTCS MpU 0e301IMO0UHOM pelIeHnH He MeHee /6% mpe/yiaraeMbIx 3a1aHuil.

3) omeHKa «3» CTaBUTCS, €CIIM BBIITOJHEHO He MeHee 61% mpeiaraeMpIx 3a1aHuii.

4) oueHka «2» - peuieHo MeHee 61% mnpeiaraeMbIX 3a1aHUH.

Pasznen 5. OcHOBHBIE YHCJIEHHBIE METOABI

IIpakTHyeckoe 3anaTHE N8
Tema.Metop Ditnepa pemieHns 00bIKHOBEHHBIX AU (epeHnanbHbIX ypaBHEHUH
Heanb: OtpaboTaTh TEXHUKY pelieHns quddepeHInaIbHbIX YpaBHEHHI MeTo10M Diiepa.
IIpakTHYeckas 4acThb:
Bapmuanr 1
1. Pemuts 3amauy Komm mis auddepenuuansHoro ypasHenus Yy =Yy —3X meromom Diiiepa,

ecm Y(0)=1, xe [O; 1], h =0,1. Pemenue ohopMuTh B BHJIE TaOJIUIIBI, TAKXKE B BUJIE TpaduKa.

KoHTpoJibHbIe BONPOCHI A5 3a1UTHI
1.Kak HaifTH mar HHTepIoISIIUN?
2.Kak HaillTh nepByI0 KOHEYHYIO Pa3HOCTh?
3.Kak Bbrunciuts (?
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KonTposnpyemsie komnereHuuu: OK 01. OK 02

Kpurepum ouenku:

«S» — bannos evicmasnsiemcsa o0yuaOWEMYCs, eCclu BbINOJHEHbl 6ce 3a0aHusi 6 pabome u
npoyenm NpasuibHOCMU X00d peuileHus U evluucienuli He menee 86%, axkypamuoe ogopmienue
BbINONHAEMOU pabomvl, 0O0CHOBAHHbBIE 6bl60Obl, NPABUNILHAA U NOJHAA UHMEPHPemayus ble000s,
CMyOenm ap2yMeHmupo8aHHo 0O0CHO8bIBAEM C8010 MOUKY 3peHUs, 0b0buiaem mamepuai.

«» — bannos svicmasisemcs 00yuaruemycs, eciu 8blnoIHeHO He MmeHnee 76% 3adanutl u xX00
peulenus NpasuibHblll, He3HaAyumelbHvle NOSPEUHOCMU 6 OgopMieHUU pabdomuvl, NpPaAGUIbHAS, HO
HEeNoIHAsL UHMEPNPEeMAayus 6b1600086.

«3» — bannos svicmasiiemcs 00yyarOWemycs, eciu 8bINOJIHeHO He MeHee 61% ecex 3aldawuil,
NnOOX00 K peueHuto NpasuibHulil, HO ecmb OWUOKU, 3HAYUmenbHble NOSPEUHOCU 6 OQopMieHUl
pabomvl; HeNOIHAs UHMEPNPEMayUsl 8b180008.

«2» — 6annos evicmasisiemcs o0OyuaOwemMycs, eciu 6vinoaHeHo menee 00% ecex 3adawull,
pewieHue cooepocum  2pyovie  OwUOKU, HeaKKypamuoe ogopmieHue pabomvl;, HENnpPaGUIbHAL
unmepnpemayus 66160008 1UOO UX OMCYMcmesue.
nin

«3AUMEH0» — bICMABNAEMC NPU YCIOBUU BLINOJIHEHUS 6CeX NYHKMO8 NOPAOKA 6blNOJHEHUs.
pabomvl u omeema Ha KOHMPOIbHbLE BONPOCHL.

«He 3aUmeHo» — omeem npeocmasisiem coOoU pa3pPO3HEeHHble 3HAHUAL C CYUeCTN8EeHHbIMU
owubkamu no eonpocy. Omcymcmeyrom 6vi800bl, KOHKpemu3ayus u 00KA3ameibHOCMb U3LONCEHUSL.
Peuv necpamomnasn, mepmunonoeus He ucnonv3yemcs. J{ononHumenvHvle U YMOUHAOUWUE B6ONPOCH
npenodasamelisi He NPUBOOSM K KOPPEeKyuu omeema o0yyaoue2ocsl.
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IlepeyeHb BONPOCOB /sl MOATOTOBKH K IK3aMeHY:
1. CdopmynupoBaTh OCHOBHBIC OTIPEACIICHUST KOMIUIEKCHOTO YHclia B (DOPMBI TIPEICTABICHUS.
2. Kak 3amuceiBaeTcs  KOMIUIEKCHOE YHCIO B alreOpandeckod  (TPUTOHOMETPUUYECKOM)
(dbopMe U 0 KaKUM MpaBUIaM MIPOBOATCS apu(hMETHICCKIE ONIEpalliy Ha/l HUMHU.
3. Uro o3HayaeTr B OMNpEIEICHHMH KOMIUIEKCHOTO 4YHucia ¢pa3a «yrnopsjodeHHas Iapa
JIEHCTBUTEIIbHBIX YHCEID)?
4, Kaxoe 13 3THX 4ncen Ha3bIBAETCA «IEHCTBUTEIBHOM YacThio Re 7y, Kakoe «MHUMOH Im z»?

5. B kakom ciry4ae KOMIIJIEKCHOE YUCIIO SBIISETCS OOBIYHBIM AEHCTBUTEIBHBIM YUCIOM?
6. Ilpu Kakux yCIOBHUSX CUUTAETCS, YTO JBA KOMIUIEKCHBIX YHMCIIa PABHbI?
7.  Ilo xakuM mpaBuiIaM OCYIIECTBIISIFOTCS JAEUCTBUSI M HAXOUATCA: CyMMa, pa3HOCTD,

IIPOU3BEICHNE U YAaCTHOE JIBYX KOMIUIEKCHBIX YnCeNn?

8. Kakoe KOMIUIEKCHOE 4YHCIO HA3bIBACTCS CONPSHKEHHBIM K 33JaHHOMY M KaKHUMHU
CBOMCTBaMH OHO oOJramaer?

9. Uro Ha3pIBAIOT «MHHUMOW €IMHUIICH», Kak ee 0003HAYaloT, W 4YTO MOJIydaeTcs Npu
BO3BEJICHUU €€ B CTapIIyI0 CTCIECHb 7

10. Yro Ha3bIBAIOT KOMIUIEKCHOM INIOCKOCTBIO, IEHCTBUTEILHOM M MHHMOH OCSMH M Kak
n300pakaeTcs KOMIUIEKCHOE YHUCIIO Ha KOMIUIEKCHOM TIOCKOCTH?

11. Yrto Ha3bIBalOT «MOIYyJEM» U «apryMEHTOM» KOMIUIeKCHoro uuciaa? KakoBbl Hx
BO3MO>KHBIE 3HAYEHHUS U1 MHO’KECTBA TOUEK KOMIIJIEKCHOM IIJIOCKOCTH?

12. B kakux mpenenax 3HAUYEHUH HAXOIUTCS «TJIABHOE 3HAYEHHE apryMEHTa KOMIUIEKCHOTO
yucna?

13. 3anumuTe KOMIUIGKCHOE YHCIIO B alnreOpamyecKkod W TPUTOHOMETpPHYECKOH (opmax, a
TaK)K€ OCHOBHBIE COOTHOILIEHUS CBSA3bIBAIOIIUE HX.

14. Ilo xakuM mpaBWIaM OCYLIECTBIIIOTCS JEWUCTBUS HaJl KOMIUIEKCHBIMH 4HCIaMH B
TPUTOHOMETPHUUECKON (hopMe: ITPOU3BECHHUE, BO3BEICHHUE B CTEIEHb, JIeIeHue?

15. Kaxkoii Bug umeer ¢opmymna MyaBpa  NpH BO3BEIEHHM  KOMIUIEKCHOTO 4YHCIA B
HATypaJIbHYIO CTEIIEHb?

16. Uro Ha3BIBAIOT « KOPHEM N- CTENIEHH U3 KOMIUIEKCHOTO YHCia ?

17. Cxonpko BO3MOXHBIX 3HAYEHUH HMEET KOpPEHb CTENeHH N=5 N3 KOMIUIEKCHOTO 4YHCIIa
z=1-2i?

18. Kax Beirmagur obmas ¢opmyna MyaBpa [ HU3BI€UCHHMsS KOpPHS N- CTENEeHU U3
KOMILJIEKCHOTO yucina ?

19. Kak BbIrSAMT noka3areibHas (opMa KOMIUIEKCHOTO YHClIa M 3amuchiBaeTcs (opmyna
Diinepa?

20. C nomoursio ¢opMyisl Ditepa 3aMUIINTE ONEPALUU YMHOXKEHUsI, JIeICHHsI, BO3BEJCHUS B
CTENEHb U U3BJICUCHUSI KOPHSI.

21. ]JlaiiTe pa3bscHEHHE MOHATUS MHOXKECTBA.

22. Urto Ha3BIBAIOT 3JIEMEHTAMH WJIH TOYKAMH MHOKECTBa?

23. Kakoe MHOXECTBO Ha3bIBAIOT IYCTBHIM? Kak 0003Ha4at0T?

24. Kakoe MHOXECTBO Ha3bIBAIOT YHUBEPCATbHBIM? Kak 0003HAYaAIOT?

25. JlaiiTe onpeneneHue MOHATHS «auarpamma Ditnepa-Bennay.

26. Jlaiite ompeneneHus 0ObeAMHEHUS, IEPECEUSHHS], PA3HOCTH U JIOTIOJTHEHUST MHOXECTB A U

27. 3anummTe CBOMCTBA OINEpaIfii HaJl MHOKECTBAMH.

28. Urto Ha3BIBAIOT MOIIHOCTHIO MHOXeECTBA?

29. 3anmmute GOpMyITBI TPUHITUITA BKIFOYCHUS UCKITIOUSHHS TS ABYX U TPEX MHOXKECTB.
30. JlaiiTe onpesneneHne CUETHBIM U HECUETHBIM MHOKECTBAM.

31. Cdopmynupyiite orpeneneHue OTHOIICHUSI MHOYKECTB, IEPEUHCINTE UX BUIBI.

32. Uro Ha3bIBaeTcs MPOU3BOIHON QyHKIIMU?

33. KakoB reomeTpudeckuii ¥ PU3NUECKUI CMBICI POU3BOIHOMN?

34. Hanummre ocHOBHBIE MTpaBuia qUdGepeHIIMpoBaHus GYHKINHA.

35. Hammmmre dhopmyrsl nudhepeHInpoBaHIsI OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.
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36. Cdopmynupyiite nmpaBuio gudGepeHInpoBaHus CI0KHON (HYHKITHH.

37. Kaxk HailTu IpoU3BOIHYIO BTOPOTO, TPETHETO, N-TO MOPSIKOB?

38. Kakas ¢yHKIMS Ha3bIBae€TCSA BO3PACTAIONICH, YOBIBAIOIIICH ?

39. Cdopmynupyiite HEOOXOTUMBIA, IOCTATOYHBIM TPU3HAKK BO3pACTAaHUS U yObIBaHUS
GhyHKIIH.

40. Kakue TOUYKH Ha3bIBAIOTCS KPUTHYECKUMH?

41. Ha3oBute 1ocTaTOYHbIE IPU3HAKH HKCTPEMYMa (DYHKILIUU.

42.  Kaxas KpuBas Ha3bIBa€TCS BBIMYKIIOW, BOTHYTON?

43. Kak HallTM MHTEPBAIBI BHIMMYKJIOCTH U BOTHYTOCTH KPUBOI?

44.  ]laiiTe onmpenesieHue TOUYKU Nepernda KpuBou.

45.  CdopmynupyiiTe 10CTaTOYHBIN PU3HAK CYIIECTBOBAHUS TOUKH Ilepernda KpuBoil.

46. Uro HaspBaeTcs acuMOTOTOW KpuBOH? Kak HalTH BepTHKAIbHBIE W HAKIOHHBIC
ACUMIITOTHI?

47. [laiiTe onpeeneHne nepBooOpa3HOi (QyHKITHH.

48. Cdopmynupyiite orpeesieHue HeONpeIeIEHHOTr0 HHTErpaia U ero CBOMCTRa.

49. 3anumuTte OCHOBHBIEC ()OPMYJIIBI HHTEIPUPOBAHHSL.

50. Ilepeuncnure OCHOBHBIE METOABI MHTEIPUPOBAHUS.

51. IlosicHuTe CyTh METO/1a HEMOCPEACTBEHHOI'O UHTETPUPOBAHUS.

52. HHrerpupoBaHM€e MOACTAaHOBKOH (3aMeHa nepeMeHHoM). [ToscHuTe cyTh MeTona, 3anucaThb
dbopmyiy.

53. 3anumurte (GOpMysly HHTErpUpPOBaHUS MO dYacTAM. llepeuuciuTe OCHOBHBIE KJIACChI
(YHKIWU 7151 HHTETPUPOBAHUS TI0 YACTSIM.

54. 3anumute Gpopmyiy Herorona-Jleitbuuna.

55. IlepeunciauTe OCHOBHBIE CBOMCTBA OMPENEIEHHOTO HHTErpaa.

56. 10. [lepeuncnure OCHOBHbBIE MIPHIIOKEHHS ONPEAEICHHOTO0 UHTErpaa.

57. 11. 3anumute ¢GopMyIbl UIS BBIYHCICHHS IUIOMAAN IUIOCKOH (UTYphl C TMOMOIIBIO
MHTErpaa.

58. 12. 3amummre GOpMyIIBI JUI BEIYUCIECHHS 00EMOB TeJl BPALICHHUS C IIOMOIIBIO HHTETpaja.

59. 13. 3anummure GpopMyabl JUIsl HAXOXKIECHHS! (PU3NYECKUX BEIMYMH C TIOMOIIBIO HHTErpaja.

60. UYro HaszwBaeTcs qudQepeHIaIbLHBIM YpaBHEHHEM?

61. UYro Takoe nopsaok 1uddepeHINaTbHOI0 ypaBHEeHUs ?

62. Kak craBurcs 3anada Koy st quddepeHImanbHOro ypaBHEHUS TIEPBOTO TOPsiIKa?

63. UYro HazwiBaeTcs AuddepeHnnanbHbBIM ypaBHEHHEM MEPBOTO MOPsAKA C pa3aeIOLMMHUCS
MIepEeMEHHbBIMU?

64. B yeMm cocTtouT cxema peuieHus IUG(GEpPEeHIMATLHOIO YpaBHEHHUs HEpBOro MOpsIKa ¢
pa3aeNAoIUMUCS IEPEMEHHBIMU?

65. Uro Ha3bIBaeTCa 0HOPOIHBIM AU dhepeHInalbHBIM YPaBHEHUEM IIEPBOTr0O Nopsiaka?

66. B Wem COCTOMT cxema pemeHHsi OJHOPOIHOTO AH(QepeHINaTHPHOTO YPaBHEHUS TIEPBOTO
nopsiaka?

67. Kak craBurcs 3amaga Koy st quddepeHInaibHOro ypaBHEHUS BTOPOTO MOPsaKa?

68. Uro Ha3bIBaeTCs JMHEHHBIM OJHOPOJIHBIM JHU((GEpEeHIINATBHBIM YPaBHEHUEM BTOPOIO
MOPSAJIKA C TIOCTOSITHHBIMU KO3 puiiueHramMu?

69. Urto HazbIBaeTCs XapaKTEPUCTUUYECKUM MHOTOUWIEHOM /s JU(PepeHINaIbHOr0 ypaBHEHUS
BTOPOT'O MOPSKA C TOCTOSHHBIMU K03 puirienTamu?

70. B 4eM COCTOHMT cxema pelleHUs JMHEHHBIX OAHOPOAHBIX AU(QepeHIrnanbHbIX ypaBHEHUN
BTOPOT'O MOPSKA C MOCTOSHHBIMH K03 puirenTamu?

71. OmpeneneHue YUCIOBOTO PAJa U €ro CXOJUMOCTH.

72. HccnemoBaHue Ha CXOJUMOCTh T€OMETPHUYSCKOMN MPOTPECCHH.

73.  «DTalOHHBIC)» PAIBL.

74. CpolicTBa cxomsimumxcs psaaoB. HeoOXoMuMbIii TpU3HAK CXOIUMOCTH PAJIa.

75.  Kpurepuu cXoJuMOCTH MOJIOKUTENbHBIX psAaoB. [IpusHak J{anambepa.

76. 3makouepemyrouuecs pansl. [IpuzHak cxogumoctu JleiiOHUTIA.
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77.

3HaKkonepeMeHHbIE psibl. AGCOTIOTHAS U YCIOBHAS CXOUMOCTb.

78. IlomsaTHe cTeneHHOro psaa. Paguyc u Kpyr CXOQUMOCTH CTETIEHHOTO psijia.

79. EIWHCTBEHHOCTH pa3jiokKeHUsl GYHKINU B CTEIICHHOH PSI.

80. Ompenenenne psaa Teinopa. Ycnosue pasnoxenus Gpynakuuu B psia Teitnopa.

81. Pasnoxenue GyHKIMA Y =SiN X U Y = COSXB CTENCHHON DA,

82. Pasnoxenue QyHKIHH Y =€* B CTENEHHOMN Psi.

83. Pasnoxenwne pyukipn Y = (1+X)" B creneHHoi psI.

84. Uro HazwiBaeTcs N-hakTopuamiom?

85. Kaxkue coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMH, MIPOTUBOIIOJIOKHBIMU, HE3aBUCUMBIMH,
3aBUCUMBIMU?

86. Uto Ha3bIBaETCS YCIOBHON BEPOSITHOCTHIO?

87. CdopmynupyiiTe TEOPEMBbI CIIOKEHUS U YMHOKEHHS BEPOSATHOCTEH.

88. Kakas BenmurHa Ha3bIBAETCS CITy4alHOM?

89. Kakas cnyyaifHas BelUYMHA HA3bIBAETCS TUCKPETHOM?

90. Omummure cxemy bepryium. Kakue anemMeHTapHbIE COOBITHS IIOBTOPSIFOTCS B 3THX OIBITaX?

91. 3Banmmwute popmyny bepHymu.

92. UYro Ha3bIBaeTCS 3aKOHOM PaCHpeCIeHHsI CITyYallHOW BETMYMHBI?

93. Kakoii 3aK0H pacrpeaesieHus] Ha3bIBacTC OMHOMUATHHBIM?

94. OOBsICHUTE CYTh TOHATUS YHUCICHHOE HHTETPHUPOBAHUE M YKAKUTEC B KAKUX CIIydasx
NpUOETAIOT K YUCIEHHOMY WHTETPHPOBAHUIO?

95. HazoBuTe METOBI YUCIICHHOTO UHTETPUPOBAHHUSL.

96. IlokaxwuTte BEIBOJ (DOPMYIIBI JICBBIX U MTPABBIX MPSIMOYTOJIBHUKOB. [lorpenmHocTs MeToIa.

97. Tlokaxwute BbiBOA (hopMyJibl Tpamnenuii. [lorperHocTs MeToxa.

98. Ilokaxwure BbBOJ ¢Gopmynasl CumricoHa ©  (QOpPMYyNIBl s OLEHKHA IOTPEIIHOCTH

HHTCTPHUPOBAHUS 11O 3TOMY MCTOLY.
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TumoBO# BaAPHAHT IK3aMEHALIMOHHOT0 OWJIeTa

1 BapuaHT
KV-54
OTXT — crpykryproe nonpasaenenue OpUIIC — bunmana Cam'YIIC
Paccmotpeno npeameTHoOM SK3AMEHAIMOHHBIN BUJIET Ne 1 YTBEPXJIAIO
(IMKII0BOI) KOMHUCCHEH EH.01. MaTtemaTuka 3aMecTUTENb TUPEKTOpa
« 31 » aBrycra 2023 1. (aucnurTHHa) o y4ebnoii padbore CITO

IIpencenarens ITIK

I'pynma -Cemectp I

(OTXT)

« 31 » aBrycra 2023 .

OnennBaemsblie komnereHnuu:OK 01, OK 02, JIP 2, JIP 4, JIP 23, JIP 30

HHcTpykums st 00y4aromuxcsi:
DK3aMeHallMOHHas paboTa BKIOYaeT 19 3amaHuii MO OCHOBHBIM paszjiellaM MaTEeMaTHKH:
JUHEHHas anredpa, Teopus MHOXKECTB W rpadoB, audepeHInaIbHOoe U HHTErpaIbHOe

HCYHCIICHUE,

nuddepeHranbHbIe

YpaBHEHUS,

MaTeMaTHYeCKasi CTATUCTHKA, YUCIICHHBIE METO/IbI.
Yacte A conepxut 14 3amanmii ¢ kpatkum pemeHueM (1-14) mo 1 6amny, yacte B u3
3aJJaHUi C pa3BepHYThIM perienueM (15-17) mo 2 6amna, (18-19) no 3 6amna.

Kpurepnu oneHku:

PAIBL,

TEOpPUS BEPOSATHOCTEU U

OTtmeTKa (O1IeHKa)

KonudecTBo npaBUIIbHBIX
OTBETOB B %

KonnuecTBo npaBuIIBHBIX
OTBETOB B Oajl1ax

5 (0TIM4HO) 86 -100 23-26

4 (xopor1io) 76 - 85 21-22

3 (YIOBJICTBOPUTEILHO) 61-75 16-20
2 (HEYIOBJIETBOPUTEIIBHO) 0-60 0-15

Bpemst BoinosiHenns 3aganusi — 180 MUHYT.

Yacrs A. 3a1a4u ¢ KPATKUM pelIeHUeM:

1. (1 6am1) A — MHOXXECTBO ACIHUTENCH unciia 25, B — MHOXKECTBO AenuTeneit uncma 15.
Jlns maHHbBIX MHOKECTB A U B Haiiqute AVUB 1 ANB,

2. (1 6anu) Beruucnure nipeaen

. 7-3x+5x?
lim >
x=o f — X —2X

3. (1 6asur) Haiimure nmpousBoanyto GyHKum Y =Sin X + 4x -10.

4. (1 6aan) Bpluucnure TaHreHC YIyla HAKJIOHA KacaTeldbHOW K rpaduky (yHKUUU
2
Yy =4X" =2X+1 g rouke X, =2.
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6. (1 Oanua) Brpiumciure oONpEenEIEHHBIM HMHTETPAI

5. (1 6aan) Halinute HeonpeaeaeHHbINA HHTErpal j

2
I5x4dx
-2

. paBeH...

7. (1 6aJ1) 3anMIIUTE UHTETPAJL, C IOMOUIBI0 KOTOPOIO
MO>KHO BBIYHCIIUTDH IJIOMIAAb (DUTYPBI, H300paKEHHOM
Ha PUCYHKE.

8. a 0ann)  Haiiogure oliiee  pemieHue
dy e*
dy_e g

nudepeHIanbHOr0 YpaBHEHUS dx y2

9. (1 6ann) Haiinure obuiee penleHue nudpepeHnaibHOro ypaBHEHHsI BTOPOTo MOpsIKa

" 4
¢ noctostHHbMU Kodpduumentamu Y +2Y +Y =0,

10. (1 6a/r) JuddepenunanbHoe ypaBHEHHE B YACTHBIX TPOU3BOAHBIX UMEET BU/L:

dy y " ey d?y _dy 0°1
1) —=COoSX=—— 2 -6y’ +9y=0 3 ~3-2=0 4 ——=
) dx In x ) YRy Ry ) dx*  dx ) ox?
j?: on
11. (1 6ana) HaiinuTe necsaThlil 4iieH YMCIOBOTO psaa ~i2n 2 L 3

0 1 n
12. (1 6anu1) Berunciure cymmy psiga le 6 :
n=

13. (1 6ann) B ypue 34 Oenbix u 16 uepHbix mapa. 3 ypHsl 6epyT oaun map. Haitnure
BEPOSITHOCTH TOTO, YTO LIAP OKAKETCS OENbIM.

14. (1 6ana) Halizure MaTeMaTndeckoe OKUIAHUE TUCKPETHOM CITyYaitHON BEITMYUHBI X,
3aJJaHHOW 3aKOHOM pacIpeleICHMSL:

X 2 5 8
P 045 |p, |03

Yacrse B. [IpeacraBbTe pasBépHyTOC penieHue

30



15. (2 6aana) 3apsan ( usmensiercs mo 3akony J(t) = 1(0,25t —1) . Haiitu cumy toka npn

t=13c.

16. (2 6aana) Beruncaure KOJIMYECTBO 3JEKTPUUYECTBA, MPOTEKIIETO MO MPOBOAHUKY 3a

2
npoMexxyTok Bpemenu [0;1], ecnu cuiia Toka 3agaercs GopMmyioi | (t) =10t" -t +1,

17. (2 6anna) Tpu BaroHOCTPOWTENHHBIX 3aBOJIa BBITYCKAIOT OJWHAKOBBIC W3JIEIHS,
npuyeM nepBwiil 3aBoA npousBoaut 10%, Bropoit - 30%, a Tpetuii 60% Bceil MPOAYKIUU.
IlepBoiii 3aBoja BblllyckaeT 5% Opaka, BTOpoil 3aBoj - 4% wu Tperuit 1%. Haypauy
OTOOpaHHBIN BaroH okazaycs ¢ Opakom. HaliTu BEpOsSTHOCTH TOTO, UTO BaroH MpoOu3BeICH

BTOPBIM 3aBOJIOM.

18. (3 6aana) Jlana ceTb aBTOMOOWIIBHBIX JOPOT,
COEIMHSIONINX HaceJIeHHbIe MyHKThI OpeHOyprekon
obnmactu. Halitu kparwaiime mnyTd OT TOpoja
OpenOypra (1) 10 KaXJI0ro HACEJICHHOTO IIYHKTa
obnmacTu (ecau JBUTaThCd MOXKHO TOJBKO TIO
oporam).

19. (3 6aaa) Berunciuts Z =4 —4i .

1./
7~
| ." l

\ J -
S

OPEHBYPI

e
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ITajJ0HLI OTBETOB

Ne 3ananmit 1 2 3 4 5 6 7

B Oniete
HpaBWIBHBIA | AUB = {]_;3'5'15'25} -2,5 2 14 | 4 4\/— 64 | 2

oMok COS X 4+ ——— — XX +Xx+C — 32 )
8 9 10 11 12 13 14 15 16 17

JE Ce*+C.xe* | 4 |50/203|1/5| 917 | 455| 05t—-1 | .5 | 12/23
= =e*+C | ! 2 3—

3 6

18 19

pL2)=6, p(1;3) =6, p(1,6) =9,
p(L4) =16, p(1;5) =16

=252 i)

7, =242 cos7—7T+isin7—7Z
! 8 8

1116. KPUTEPUHM OLIEHKU

OtmMmeTKa (O1IeHKA)

KonngecTBo mpaBUIIbHBIX KommdecTBo nmpaBUIbHBIX
0TBETOB B % OTBETOB B DaJutax
5 (OTIMYHO) 86 -100 23-26
4 (xoporo) 76 - 85 21-22
3 (YAOBJIETBOPUTEIHHO) 61-75 16-20
2 (HeyAOBJIETBOPUTEIILHO) 0-60 0-15
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