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1 MACHOPT ®OHJIA OHEHOYHbBIX CPEJACTB

®donHa oneHoYHBIX cpenctB ydeObHoro mpeamera OI.O1 MaremaTudeckue METOABI PEIICHHS
MPUKIIAJAHBIX TPO(ECCHOHANBHBIX 3324 MOXXET OBITh HCIIOJIB30BAaH MPHU Pa3IWYHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUSX, B TOM 4YHCIE€ M Kak IUCTAHLMOHHBIE KOHTPOJbHBIE CPEICTBA MPHU IIIEKTPOHHOM /
JIMCTAaHIIMOHHOM OOYYECHHUHU.

B pesynprate ocBoeHus yueOHoro mpeamera OIL.01 Marematuyeckue METOABI PEIICHUS
MPUKIIAJHBIX MPO(ECCHOHATBHBIX 3a7a4y oOydaroumiics 1oJbkeH obnaaats npexycmorpenHbiMu OI'OC
mo crnenuanbHocTH 11.02.06 TexHuveckass SKCIUTyaTalds TPAHCIIOPTHOTO PaJHO3JIECKTPOHHOTO
o0opynoBaHus (IO BUAAM TPAHCIIOPTA) CIEAYIOUUMH 3HAHUSMH, YMEHHSIMH, KOTOpbIE (POpMUPYIOT
obure U npodeccuoHaabHble KOMIETEHIIMU, a TAaK)Ke JIMYHOCTHBIMHM pe3yJbTaTaMH, OCBAaUBAEMBIMH B
paMKax IporpaMMbl BOCIIUTAHHS .

¥1. CoctaBnsiTh ¥ UNTATh CTPYKTYPHBIE CXEMbl HH(POPMAIIMOHHBIX IPOIIECCOB;

¥2. CocTaBnsTh apXUTEKTYPY MOCTPOCHUS CETH, CO3aBaTh HOBYIO 0a3y JaHHBIX, OJIb30BATHCS U
CTPOUTH AMArPaMMBbI U CXEMBI 10 UCIOJIb3yEMbIM JaHHBIM;

¥3. Hucnonb3oBarh NpUEMbl U METOAbl MAaTEMaTHYECKOTO CHHTE3a M aHaiu3a B Pa3IUYHBIX
npoeCCUOHATIBHBIX CUTYAIHSIX.

31. OcHOBHBIE IOHATHS U METOJIbl MATEMATHYECKU-JIOTUYECKOT'0 CHHTE3a U aHAJIN3a JIOTHYECKUX
YCTPOWCTB;

32. CocraB, (pyHKIMM W BO3MOKHOCTH HCIOJIb30BAaHUS MH(DOPMAILMOHHBIX U MaTeMaTHYECKHX
TEXHOJIOTUH B MPOPECCUOHANTBHOMN J1eATEeIbHOCTH.

OK 01. Beibupats criocoObl penieHus 3a1a4 npopecCHOHATBHON ASSITETLHOCTA TPUMEHUTEITHHO
K Pa3IM4HbIM KOHTEKCTAM;

OK 02. Ncnonp30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, aHAIHM3a U UHTEPIPETaluy HH)OpMaIH
1 UHGOPMAIIMOHHBIE TEXHOJIOTUH JIJISl BBIMOJIHEHUS 33/1a4 Po(eccroHalbHOM 1eSTeNbHOCTH;

OK 04. D dexTrBHO B3aNMOACHCTBOBATH U padOTAaTh B KOJUIEKTHBE U KOMaH/IE;

- INYHOCTHBIE Pe3yJIbTAThI:

JIP 2 IlposBisitomivii akTUBHYIO IPAKAAHCKYIO MO3UILNIO, IEMOHCTPUPYIOIIMM PUBEPKEHHOCTD
MPUHIIMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBHITOCTH, SKOHOMHYECKH AKTHUBHBI WU Yy4YacTBYIOIIUN B
CTYZICHYECKOM M TEPPUTOPHAILHOM CaMOYIIPAaBICHUH, B TOM YHCJIE Ha YCIOBHAX 10OpPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOJEHCTBYIOIUI M YyUaCTBYIOUIUH B A€ATEIbHOCTH OOIECTBEHHBIX OPraHU3aIU.

JIP 4 [IposBastomnii U TeMOHCTPUPYIOIINN YBaXKEHUE K JIFOASIM TPYZa, OCO3HAIONIUN IIEHHOCTh
cooctBeHHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHUIO B CETEBOM cpele JMYHOCTHO H
PO eCCUOHAIIBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIeIay.

JIP 23 [TonyueHue oOyyarommuMuUcs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus TMYHOCTH.

JIP 30 OcymecTBisomuid MOUCK W HCHOJb30BaHWE HWHGOpMalKK, HEOOXOIUMOU JUIs
3¢ (GEKTUBHOTO BBITOJHEHNS PA3JIMYHBIX 33134, POPECCHOHATBHOTO U IMYHOCTHOTO PAa3BUTHS.

CDOpMOfI HpOMCX(YTOqHOﬁ arreCTaluu 110 yqe6H0171 JUCLHUILINHE SBJISETCA NUCbMEHHBIM SK3aMEH.



2. Pe3yaabTaThl 0OCBOCHHS Y4eOHOI0 IpeaMeTa, MoAJIesKallue NpoBepKe
B pesynbrare arrectanu Mo y4eOHOMY IpEIMETY OCYIIECTBIISAETCS KOMIUICKCHasl MPOBEpKa

CIIEIYIOIMX YMEHHM W 3HaHWM, a TakkKe OUHAMHUKa (QOpPMHUpPOBaHUS OOIIKX, MPO(HEecCHOHATBHBIX

KOMIIETCHITUH M JJHNIHOCTHBIX PE3YIbTAaTOB B paMKax IporpaMmbl BOCIIUTaAHUA:

Tabmuma 1.1.
DopMbI U
Pe3ysabTarsl 00yyeHus: MeTO/bI
YMeHUSs, 3HAHUS, 001IME U KOHTPOJISI U
Iloka3aTein oLeHKH pe3yJibTaTa
npogdeccuoHaJIbHbIE OLIEHKHU
KOMIIeTeHI[UH pe3yJabTaToB
00y4eHust
YmerTh:

V1. [Ipumensts
MaTeMaTUYeCKrue METO/IbI JIJIst
petieHus npogeccuoHaIbHBIX
3ajady;

OK 01,0K02, OK04

JIP 2,JIP 4,

JIP 23,JIP 30

- Haxoxnenne nponsBoiHON (HYHKIINH,

- Haxoxxnenne HanbospIiero u
HaMMEHBUIET0 3HaYeHUH (YHKIUY;

- Ucnonp3oBanue TabauIbl IPOU3BOIHBIX,
CBOWCTB M npaBui auddepeHunpoBaHms;

- Cocrasnenue nudpepeHuaibHbIX;
yYpaBHEHMH Ha NMPOCTEHIINX 3aja4ax;

- Pemenne muddepeHnnanbHbIX ypaBHEHUH
HEPBOT0 U BTOPOTO MOPS/IKA;

-Pemienne BOTHOBOrO ypaBHEHUS;

- UccnenoBanue QyHKIMM U IOCTPOECHUE
rpaduka;

- HaxoxxieHune HeonpeiesieHHbIX HHTETPajIoB
- Ucnionp3oBanue TabIUIlbl HHTETPAJIOB,
CBOWCTB M ITPaBUJI HHTEIPUPOBAHHUS;

- [IpunioxeHue onpeeieHHOro MHTerpaita K
BBIYUCIICHUIO TJIOMIA el MIOCKUX (puryp,
00BEMOB TeJ BpalCHUS;

- Boluncnienue onpeneneHHbIX HHTErPasos;
-IIpubnnx€nHOE BhIUKCIICHHE
ONpEAEIEHHOrO NHTErpaa;

- Uucnennoe nuddepeHnnponBanue,
MHTETPUPOBAHUE U PEIIeHNE OOBIKHOBEHHBIX
mubdepeHIMaTbHBIX ypaBHEHUI

- HccnenoBanue psoB Ha CXOAUMOCTh U
pacxoauMOCTh

- [Ipumenenune rpadoB Ha MpaKTHKeE.

- cnonp30BaHne OCHOBHBIX (hOPMYIT
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH;

- Pemienue pa3nuyHbIX 33124 Ha HAXOXKJIEHUE
BEPOSTHOCTH COOBITHSI.

- Haxoxnenue 3akoHa pacrpeneiaeHHs
JUCKPETHOM CIIy4allHOM BEJIMYUHBI
- HUcnonb3oBanue  Gopmyssl
(OmHOMUHAIIEHOE pacHpe/ieNiCHHE)
-Pemrenue paznuyHbIx npodeccruoHalbHbIX
3aj1a4

- Bolunicnenue MaTreMaTu4eckoro 0XxHj1aHue

beprynu

YcrTHbIi onpoc.
Pesynbrar
BBIIIOJIHEHU S
MPaKTUYECKUX
3aHATHM.
Pesynbrar
BBIIIOJIHEHU S
CaMOCTOSATEIbHBIX
pabor.




Y TUCTIEPCUU CITyYaliHOW BEJTMYMHBI

- Mcnonp30BaHne METOI0B MAaTEMAaTUYECKOTO
aHaJIM3a [PU PEUICHUH NTPUKJIAJHBIX 3a1a4
BelntosniHeHME onepanuii HaJy MHOKECTBAMHU

y2. Penrate MIpUKJIaJIHbIE | - BhInosHeHUE NeHCTBUIN ¢ KOMIUIEKCHBIMU YcrHbIi onpoc.

AJIEKTPOTEXHUUECKUE 3aJ]auyl | YUCIIaMH B alreOpanyecKoi, Pesynbrar

METO/IOM KOMIUIEKCHBIX YHCEN; | TPUTOHOMETPUYECKOM, TOKa3aTeIbHOU BBIIIOJIHEHUS

OK 01,0K 02, OK 04 dopmax IPaKTUYECKHX

JIP 2,JIP 4, - BelmosiHeHME neiicTBUH HaL 3QHSTUN.

JIP 23 ,JIP 30 KOMINICKCHBIMHU YHCJIaMU IIPH PEIICHUH Pesynbrar

npodeccuoHaNbHBIX 3a7a4 BBIIIOJIHEHUS

CaMOCTOSITENIbHBIX
pabor.

3HaTh:

31. KoMIuiekcHbI€ Yyucaa u - 3HaHue Bcex (hopM KOMILJIEKCHOTO YHUCIIa, YcrHbIi onpoc.

JIEWCTBUS HAJlI HUMU, METOJbI MIOCTPOEHUE TEOMETPUUYECKOM Pesynbrar

peLIeHUs] CUCTEM JIMHEHHBIX WHTEPIPETALNH, BBIYUCICHUE KBAaJIPaTHOTO | BBIIOJIHEHUS

YpaBHEHUI; KOPHS U3 KOMIUIEKCHBIX YHCEJI, 33JIaHHBIX B | MMPAKTHUYECKUX

OK 01,0K 02, OK 04 anreOpanyeckoil 1 TPUTOHOMETPHUYECKOM 3aHATHI.

JIP 2, JIP 4, dbopwme, Pesynbrar

JIP 23,JIP 30 - MeToapl penieHusi CUCTEM JIMHEHHBIX BBITIOJTHEHUS

ypaBHEHUU CaMOCTOSATEIbHBIX

pabor.

32. OcHOBHBIE IOHATHUS O - Boctipoussenenue hopmyn uist moacyera VYceTHBII onpoc.

MaTeMaTUYeCKOM CUHTE3€ U MEPECTAaHOBOK, pa3MEIICHUN U COYETaHUMN Pesynprar

aHaJIn3e, JUCKPETHON - Boctipoussenenue hopmyn st BBITIOJIHCHHS

MaTeMaTHUKe, TEOPUU HAaX0JICHUS KIACCUYECKOU U MPaKTUYECKUX

BEPOSITHOCTH M MATEMATUYECKOM | CTATUCTUYECKON BEPOATHOCTHU CIy4YalHBIX 3aHATUH.

CTaTUCTHKE. COOBITHIA Pesynprar

OK 01,0K 02, OK 04 - HaxoxxneHus 3Ha4€HUIN YUCIOBBIX BBIIIOJIHEHHS

JIP 2,JIP 4, XapaKTEepPUCTUK JTHUCKPETHOM CIy4alHOU CaMOCTOSITCIIbHBIX

JIP 23,JIP 30 BEITUYUHBI, pabor.

- [Ipumenenne Merona Dinepa i peleHus
mudepeHIMaTbHBIX ypaBHEHUI

- Pemienve 3aganuii npuKIagHOro Xapakrepa
Ha IPUMEHEHNE TEOPUH BEPOSTHOCTEM.
-IIpuMeHeHne CBOMCTB HEMPEPBIBHBIX
byHKIMMA

- BocnipousBeeHre OCHOBHBIX IIOHATHN
TEOpUU MHOKECTBA U TeOpUHU rpadon

- [Ipumenenne merona Oypee

- Onrcanue NpoIeccoB B €CTECTBO3ZHAHUU U
TEXHUKE C TOMOUIbIO TU(PEepeHIINaTbHBIX
YpaBHEHUM.

- Brruuciaenue MOIHOCTH B LIETIH
ITIOCTOSTHHOT'O TOKa

- [IpumeHnenue onpenesIeHHOro UHTerpana K
BBIUMCJICHHIO TUIOIIAJeH MI0CKuX (uryp,
00BEMOB TeJI BpallleHus, TyTH, IPOUIEHHOTO
TOYKOMN

- 3aMeHa ONPEJEIEHHOTO HMHTErpasia
COOTBETCTBYIOIIEH MHTETPATIbHON CYMMOM




- 3nanue GopmyIbl TpUOTUKEHHOTO
BBIYMCIICHUS, OCHOBAaHHOM HA IEPBOM
HHTEPHOJIAIIMOHHON (hopmyse HeroToHa
- [IpumeHeHne Ha IpaKTUKE pU3HAKA
Hanambepa

- [locTpoenust psoB pacnpeesieHus
CIIy4ailHON BEJIMYHUHBI

- CocraBiieHME 3aKOHA paclpeesieHus
BEPOSATHOCTEM

Yucnennoe nuddepeHunpoBanme,
MHTETPUPOBAHUE U pelIeHne OOBIKHOBEHHBIX
Qg epeHIraIbHbIX ypaBHEHUN
CIOCOOBI PEeLICHUS Pa3TUnYHBIX
JudepeHIaIbHbIX YpaBHEHUN

3. Ouenka ocBOeHHsI y4eOHOI0 nmpeaMeTa
3.1. ®opMbI U MeTObI OLlEHUBAHUS
[IpenMeToM OIIEHKH ClIy>KaT yMeHUs U 3HaHus, npeaycMmoTpenusie @I'OC no nmpeamery OI1.01
MatemMaTiudecKre METOIbI PEIICHUS TPUKIIATHBIX TPOPECCHOHANBHBIX 3a/1a4, HAPABJICHHBIC HA
dbopmupoBaHue 00IIUX U POPECCHOHATBHBIX KOMIIETEHIIHIA, & TAKXKE TMYHOCTHBIX PE3YJIbTATOB B
paMKax mporpamMMbl BOCITUTAHHUS.



KoHTpo:ib 1 o11eHKa 0OCBOEHMS y4eOHOro IpeaAMeTa 1o TeMaM (paszesnam)

Tabnuua 2.2.
DJieMeHT DopMBbI U METOAbI KOHTPOJIS
y4eOHOoM Texkyummii KOHTPOJIb Py0e:xHbIii KOHTPOJIb IIpome:xkyTouHas aTTecTanus
AUCHUTLTUHBI
®opMa KOHTPOJISI IIposepsiembie | @opma kouTpoJs | IlpoBepsiembie dopma IIpoBepsiembie
Y, 3, OK, IIK Y, 3, OK, IIK KOHTPOJIA Y, 3, OK, IIK
Paznen 1 Ox3zamen Vi, 31
J1eMeHThI OK 01,0K0 2,
JIMHEHHOM OK 04
anreopbl JIP 2, 4, 23, 30
Tema 1.1. -1.3. Yemmuwiii onpoc Vi, 31
Bsenenue. Yemmuwiti onpoc; pesynomam OK 01,0KO0 2,
CucreMsl BbINOJIHEHUSL NPAKMUYECKUX OKO04,
JINHEUHBIX pabom; JIP 2, 4, 23, 30
ypaBHCHHUHU. Dpe3ybmam GblNOAHEHUSs
CAMOCMOAMENbHbIX pa6om
IIpaxmuueckoe 3ansamue Nel
Camocmosmenvras paboma Nel
Pazgen 2 Oxzamen V2 31
Teopust uncen OK 01,0K0 2,
OK 04
JIP 2, 4, 23, 30
Tema 2.1. -2.4. Yemmuwiii onpoc V2, 31
KommuiekcHsie Ipaxmuueckoe 3anamueNe2 OK 01, OK 02,
yucna llpakxmuueckoe 3ansmueNe3 OK 04
Camocmosmenvras paboma Ne2 | JIP 2, 4, 23, 30
Paznen 3. Ox3amen Vi, 32




OcHoBBI OK 01, OK 02,
AHCKPETHOM OK04
MAaTEeMATHKHU JIP 2, 4, 23, 30
Tema 3.1. -3.3. Yemmuwiti onpoc Vi, 32
OcHoBbl Teopuun | Ilpakmuueckoe 3auamue No4 OK 01, OK 02
MHOKECTB. Camocmosmenvras paboma Ne3 OK 04
OcHOBBI TeOpUU JIP 2, 4,23, 30
rpa¢oB
Pasznea 4. Dxzamen Vi, 32
MaTteMaTHYEeCKH OK01,0K 02,
 aHaan3 OK 04,
JIP 2, 4, 23, 30

Tema 4.1.-4.4. Yemuwii onpoc Vi, 32
Huddepennmans | Ilpaxkmuueckoe 3anamue Nod OK 01,0K 02,
HOE U Ilpaxmuueckoe 3auamue No6 OK 04,
HWHTErpaIbHOE Camocmosmenvnas paboma Ne4 | JIP 2, 4, 23, 30
MCUHCIICHUE.
Tema 4.5.-4.6. Yemmuwiii onpoc Vi, 32
OOBIKHOBEHHEBIE Ilpakmuueckoe 3anamue Ne7 OK 01,0K 02,
mubdepenmans | Camocmoamenvras paboma Ne5 | OK 04,
HbIC YPABHECHUS JIP 2, 4, 23, 30
Tema 4.7.-4.8 Yemmnwviti onpoc Vi, 32
Yucnennoe Ilpakmuueckoe 3anamue Ne8 OK 01,0K 02,
unrerpupoBanue | Camocmosmenvrasn paboma Ne6 | OK 04,

JIP 2, 4,23, 30
Tema 4.9.-4.12 Yemmnwviii onpoc Vi, 32
Yucnennoe Ilpakmuueckoe 3anamue Ne9 OK 01,0K 02,
muddeperumpoB | Ilpakmuueckoe 3anamue Nel( OK 04,
aHue Camocmosmenvras paboma Ne7 | JIP 2, 4, 23, 30




Tema 4.13.-4.15

Yemuwu onpoc

Vi, 32

Psane Ilpaxmuueckoe 3ansamue Nel | OK 01,0K 02,
Camocmosmenvras paboma No§ OK 04,
Ipaxmuyeckoe 3ansmue Nel?2 JIP 2, 4, 23, 30
Pazpea 5. Dxzamen Vi, 32
OCHOBBI OK 01,0K 02,
TeOpUHU OK 04,
BEPOSITHOCTH U JIP 2, 4,23, 30
MaTeMaTH4YecKo
i CTATHCTUKHU
Tema 5.1. -5.2. Yemuwui onpoc Vi, 32
BepositHOCTS. Ilpakmuueckoe 3anamue Nel3 OK 01,0K 02,
Teopembl Camocmosmenvras paboma Ne9 | OK 04,
CJIOJKEHUS U JIP 2, 4,23, 30
YMHO>KEHUS
BEPOSITHOCTEN
Tema 5.3.-5.4 Yemmuwiti onpoc Vi, 32
Crnyuaitnas Ilpakmuuecxoe 3auamue Nel4 OK 01,0K 02,
BEIIMUMHA, €€ Camocmosmenvras paboma Nel() | OK 04,
byHKIHN JIP 2, 4,23, 30
pacnpeeneHus
Tema 5.5. -5.7. Yemuwiu onpoc Vi, 32
Marematuueckoe | I[Ipakmuueckoe 3ansimue Nel5 OK 01,0K 02,
OXXKUJaHUE U Camocmosmenvnas paboma Nell | OK 04,
TUcrepcus JIP 2, 4,23, 30
CIIy4alHOI
BEJIMYUHBI.
Tema 5.8.
Oo6o061eHne u
CHCTEMaTH3aINs

3HAHUU.




3.2 KonudukaTop OLeHOYHBIX CPEICTB

DYHKIUOHAIBbHBINA NPU3HAK OLEHOYHOI'0 CPeACTBA (THII

Koa onenounoro

KOHTPOJILHOTO 32/1aHNS) cpelcTBa
YcTHbIN onpoc YO
[TpakTideckas padora Ne n IIP Nen
TectupoBanue T
KonTponbHast pabora Ne n KP Non
3ananus AJi1 CaMOCTOSITENIbHON paboThI
- pedepar;
- TOKJIaJI; cp
- coOOIIIEHHE;
- OCCE
- IOITOTOBKA CITPABOYHOTO MaTepuaa
PasHoypoBHeBBI€ 3a1auM 1 3a1aHus (pacu€THbIE, rpaduiecKue) P33
PaGouas terpaan PT
IIpoexr 17
Jlenopas urpa pI
Kelic-3anaua K3
3auér 3
JuddepennmpoBannbIii 3a4ET /13
DK3aMeH C)
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43AJAHUSA AJI1 OOEHKHU OCBOEHUSA JUCHUITIJIMHBI

4.1 Temnbl 3cce (pedepaToB, 10KI10B, COOOILIEHUI)
Dilyiep BEJIMKHUI MaTEMAaTHK.
KommiekcHbie yncia, ux mpoIuioe U HacTOosIIIEE.
Teopust MHOKECTB.
HcTopust BOBHUKHOBEHUS TEOPUH rPpadoB.
Y 1uBUTEIBbHOE CBOMCTBA MHUMOM €MHHUIIBL. VIcTOpUs €€ BOSHUKHOBEHUS.
DJIeMEHTHI TEOPUU BEPOSITHOCTEH.
YucneHHble METO/ bl BEIYUCIICHUS! HHTETPAJIOB
Bxnang A.H. Koiamoroposa B cOBEpILIEHCTBOBAaHUE TEOPUU BEPOSITHOCTEM.

NGO~ wWNE

4.1.2 TloAroTOBKa CIPABOYHOI'0 MaTepUaJa.
1. Matpuiisl. CHCTEMBI TUHEHHBIX YPaBHCHUH.
2. ®opmyIiel TPOU3BOAHON U TpaBuiIa AuddepeHunpoBanms.
3. ®opMyibl HEOIIPEJEIEHHOIO U ONPEAEICHHOTO HHTErpaa.
4. JlnddepeHnmanbHble ypaBHEHHS IEPBOTO U BTOPOTO MOPSIKA.
5. Ipenensl. Pspr.
6. CnyyaiiHble BeMunHbl. MaTemMaTuyeckoe 0K11aHue U TUCIEPCHUs.

11



4.5 TecToBBIE 32JaHUA

Pazznen 1. DiieMeHTHI JIMHEIHOH anre0pbl

1.  Pa3agen maTeMaTHKH, U3YYAIOUIN ONpPeaeTUTE]TH H MATPHIILI HA3bIBAETCS:
a) reoMerpuei

0) JNHMHEWHOW anreOpoi

B)  BBICIIEH MaTeMaTHUKOMN

r)  JUHEHHBIM MPOTrPaMMHPOBAHUEM

2.  MHoxkecTBO YHces, 00pa3y0LIUX NPAMOYT0JbHYI0 TA0IUIY, KOTOPAas COAEP:KUT M CTPOK
H N CTOJI0I0B HA3BIBACTCS:

a)  YHCIO

0) wmarpuna

B)  TalnMIa Yrcemn

T) BEKTOP

3. Marpuua Bce 3j1eMeHThl KOTOPOii paBHbI HYJII0, HAa3bIBAETCSI:

a)  HyJeBo#

0) oTpHUIATEeIHLHOU

B)  ©IUHUYHOU

r)  OecKkOHEYHOM

4.  MuHop onpeaeauTesisi — 3TO:

a)  CyMMa 3JIEMEHTOB IJIaBHOM THaroHaIu

0) Tpou3BeIEHUE PJIEMEHTOB IJIaBHOW JHArOHAIN

B)  JpYyroi onpeienuTesb, MOJyYeHHbIH U3 TaHHOTO BHIYEPKUBAHUEM CTPOKHU M CTOJIOLA
r)  anreOpamyeckoe OTOJTHEHUE dJIEMEHTa ONPeIeIIUTEINS

5. Auredopamnueckoe J0M0JTHEHUE KAKI0T0 3JIeMEHTA PABHO:

a)  MHHOpPY 3TOTO AJIEMEHTa, B3ATOMY C IPOTUBOIOJIOKHBIM 3HAKOM

0) MUHOpPY ATOTO AJIEMEHTA, B3ITOMY CO CBOMM 3HAKOM N

B)  MHHOpY 3TOTO 3JIEMEHTA, B3TOMY CO CBOUM 3HAKOM, B3AThIH co 3HakoMm (-1)")

r)  MHHOPY 3TOIO 3JIEMEHTA, B35ITOMY CO CBOMM 3HAKOM, €CJIM CyMMa HOMEPOB CTPOKH U CTOJIONA,
Ha MepecevYeHUH KOTOPhIX CTOUT JaHHBINA 3JIEMEHT, YETHO, U ¢ OOPAaTHBIM 3HAKOM, €CJIH - HEYETHO

6. Uemy paBeH onpeaeanTelb ManI/IIIbl(S _1):

2 6
a) -3
6) 20
B) O
r 9

7. Marpuuna — 3To0:

a)  TpsAMOYrojbHas TabJaHLA YuCcel

0) ompenenuTeNH

B)  OTIMYHBIN OT HYJSI MUHOD

I)  HEoIpeaeasieMoe NOHATHE

8. Cucrema JMHeiiHbIX YpaBHEHH I HA3bIBA€TCS COBMECTHOI, €CJIM OHA:
a)  HMMEeT eIMHCTBEHHOE PElLICHHUE

0) He UMeeT peleHui

B)  UMeeT OECKOHEYHOE MHOKECTBO PEIIECHUM

T) MMeEET XOTsI ObI OJTHO pEIICHNE

9. Ilpu penleHuu cucTeM ypaBHeHHit MeToaoM ["aycca Heab3si:

a)  YAaJNATh paBHbIC WM NPOMOPLUUOHAIBHBIE CTPOKH KPOME OHOM

0) r0OYI0 CTPOKY YMHOXATh WIIH IETTUTh HA HEKOTOPOE YHCIIO

B)  IEPECTABIATH MECTAMHU CTPOKHU

r) YMHOXKAaTh JH000N cTO0€e1 Ha HEKOTOPOE YUCIIO

10. YcranoBute coorBercTBie Ecjm npu pemennu cucteMbl ypaBHenuii meronom Kpamepa
BCe OINpeIeJUTe/H. ..
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1. Ecnu Bce OMPCACIINTCIIU OTIUYHBI OT HYJIA ,
TO

a. CUCTEMa HC UMCET PCUICHUA

2. Ecnu rnaBHBIN onpeaenuTens paBeH HyJIO, a
XOTs OBl OJIMH BCIIOMOTATEILHBIN OTIMYCH O
HYIIS, TO

0. cucTeMa uMeeT CAUWHCTBCHHOC PCIICHUC

3. Ecim raBHBIN onpeieNinTeNb paBeH HYII0, U
BCIIOMOT'aTeJIbHbIE PABHBI HYJISI, TO

B. CUCTEMa HMeeT OECKOHEUYHOE MHOYKECTBO
peLIeHu

11. K apupMeTHYecKUM JeCTBUSIM HAJL MATPULAMH OTHOCATCS:

a)  cyMMa MaTpHil

0)  mpousBeICHHE MATPHIIBI HA YHCIIO
B)  MPOU3BEICHHE MATPUII

r)  JeJICHUE MATPHIL

12. Kaxxnomy 3iieMeHTy MepBOro CTOJI01a NOCTaBbTE B COOTBETCTBHUE OJIMH MJIM HECKOJIBKO

3JIEMEHTOB BTOPOTO CTOJIOIIA.

MeToabl pelieHUs CUCTEM JIMHEHHbIX YPABHEHH .

MeTtonpi: XapaKkTepuCTHKH:

1. metop INaycca

2. METONI

Kpamepa CUCTEMBI K CTYIICHYaTOMY BUIY

a. METO/I II0CJIEZI0BATENbHO CIIOKEHHS KO3(PPUIIMEHTOB Nepe]] HEN3BECTHBIMU
0. MeTOJ1 [10CJIeI0BATENILHOTO UCKIIIOYEHHSI HEU3BECTHBIX, IPUBEICHUE MAaTPHLIBI

B. HCU3BCCTHBIC BBIYUCIAOTCSA KaK OTHOIIICHUC OHpCI[CHHTCJICfI, INOJIYYCHHBIX U3
OIpCACIUTEIISL CUCTEMbL 3aMEHOM COOTBETCTBYIOIINX CTOH6HOB Ha CTOJ'I6€II
CBO6OIIHBIX WICHOB, K OIPCACIUTCIIIO CUCTEMbI ypaBHeHI/Iﬁ

13. 3akonuute npemioxkenue: Ecinu y kBaapaTHOW MaTpHIIbl ONPEAEIUTENb PABEH HYIIIO, TO

OHa Ha3bIBACTCA ...

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Kiarwou Kk Tecty

N
w
AN
o1
(o3}
]

Ne Bompoca 1

9 110 11 12 13

IpaBuabhbiii |6 (O6|a [B (B [0 |a |T
OTBET

a | 106,2a,38 | a,0,8 | 10,2B | BBIpOXKIACHHOM

Kpurepun onenkmu:

«5» — ot 86% 110 100% mnpaBUIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBHBIX OTBETOB.
«3» — 0T 61% 10 75% npaBUIBHBIX OTBETOB.
«2» —meHee 61% mnpaBUIIbHBIX OTBETOB

Pa3pnen 2 . Teopust uncen
1. Yemy paBeH KBagpaT MHUMOI eMHUIIbI?

a. -1

O

0
.1
4

Kak nHasbiBaroTcs ynciaa sujaa x + yi?
. IICIBIMHU
. CONPSKEHHBIMU
. HEUTpaJIbHBIMHU
. KOMILIGKCHBIMH

OO T WAL THPENOO
o X a N &=

aKkoi 0yKBOil 00bIYHO 0003HAYAETCH KOMILJIEKCHOE YHCJI0?
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4. Yemy paBHO Bbipaxenue (4 +i)+ (3 + 2i)?

a. 7+3i

b.13+5i

c. 14 - 5i

d. 3-2i

5. Kakoii 1aTuHCKO# OyKBOIi 0003HaYaeTcsi MHUMAsi eITHHUAIA?
a.F

b.a

C.i+

d.e

6. 3 xakux yacreii COCTOHT J11000€ KOMILIEKCHOE YHCJI0?
a. IeUCTBUTEILHON 1 MHUMOMU YacTHU

b. Hacrose 1 0OMaHYMBOI

C. peaIbHOM U JIO)KHOM

d. ¢pakTHyeckoil u ycioBHOU

7. Uemy paBeH MOAYJIb KOMILIEKCHOTO yncaa z =5 - 3i?

a. 17

b. V6

c. V34

d. \22

8. YcTraHoBHTE COOTBETCTBHE

BoiuuncinTe npuMepbl M NOCTABbTE B COOTBETCTBHE OTBET M3 BTOPOro CTOJIONA

1. 21+ 2,=(3+4i)+(7+5i) al+2i

2. 21- 2,=(3+7i)-(2+5i) b. 10+9i

3. 21°2,= (4 +2i)"5i c.-10+20 i

9. Kakoe uucyo HE siBiasiercs MHUMOM exuHMLCH?

a. 4

b. 2i

C.7i

d.i

10. YCcTaHOBHTE COOTBETCTBHE

1. Z = r(cos + i Sing) a TpUTOHOMeTpHUecKast Gpopma
2 7 =r.e" b anredpanueckas gopma
3.Z =X+yi ¢ nokasarejbHasi popma

Kontpoaupyembie komnetrenuuu: OK 03 , OK 05, OK 09

K104 K TecTy

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbBI | & d a a C a C 1b,2a,3c |a 1a,2¢,3b
OTBET

Kpurepun onenkn:

«5» — ot 86% 1o 100% TpaBUIHHBIX OTBETOB.
«» — ot 76% 10 85% npaBUIBHBIX OTBETOB.
«3» — 0ot 61% 10 75% mpaBUIBLHBIX OTBETOB.
«2» —meHee 61% mpaBUIBHBIX OTBETOB

Paznen 3. OcHOBBI IMCKPETHOI MaTeMaTUKH

1.Jlansr 1Ba MHOKecTBa A = { 2, 3,4,5}u B ={1, 3, 5, 7}. Haiinute nmepeceuenune TaHHBIX
MHOKECTB.
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a) (3,5)

b) (8,9)

c) (6,9)

2. Yto Ha3pIBaeTCs CTENECHBIO BepIIUHBI X rpada G?

a) 4KcII0, MOKa3bIBaloIllee HarpaBiieHUe rpada.

b) pe3ynbTaT MHOTOKPATHOTO YMHOXKEHHUSI.

¢) komuuecTBo pédep rpada G, mpuHaIeKAIINX BEPITUHE X.

3. lausl aBa muokectBa A ={ 1, 3, 4} u B = { 2, 3, 5}. Haiinure 00beaArHEHNE JaHHBIX
MHOYECTB.

a) (1,4,5)

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

c) (4,6, 8)

4. Yo HA3BIBACTCS MEPECEUCHUEM MHOXKECTRB?

a) 9TO MHOXXECTBO, KOTOPOMY MPHHAJUICKAT T€ U TOIBKO T€ JIEMEHTBI, KOTOPHIC OJJHOBPEMEHHO
NPUHAIICHKAT BCEM JTaHHBIM MHOXECTBAM.

b) 3To MHOXECTBO, KOTOPOE COMEPHKHUT BCE IIEMEHTHI HCXOIHBIX MHOXKECTB.

C) 3TO MHOECTBO, B KOTOPOM HE CYIIIECTBYET HH OJIHOTO JJIEMEHTA.

5. JlaiiTe monsiTue rpada Kak MaTEeMaTHIECKOTO OOBEKTA.

@) COBOKYITHOCTbD JIBYX MHOYKECTB — MHOJKECTBA BEPILUH, © MHOXECTBA MX MApHBIX CBS3CH,
Ha3bIBAEMOT'0 MHOXECTBOM pEoep.

b) o0BekT rpaduyeckoit Mo KBaAPATUIHON QYHKIIHH.

C) reoMeTpuYecKuii 006pa3 QyHKIUH.

6. YCTaHOBUTE COOTBETCTBHE

1.BepuirHa, UMeroIas HyJIEBYIO CTEIICHb, a)BUCSYCH
SIBJISICTCSI

2. Bepmaa, Meromas cTeneHb paBHyo 1, b)uzonupoBanHoii
SIBIISICTCS

7. Onpenenure cTeneHb BeplInHbI 3, 1Js1 rpadga M300pa’keHHOIr0 HA pUCYHKe. 3anuIImuTe
OTBeT __
=1 8. Muoxectso, He coJiep Kalliee HU OJJHOTO 3JIEMEHTA, Ha3bIBAETCS:
a) HyJIEBBIM

b) KoHeUHBIM

C) MyCTBIM

9. IIpu 0603HaYEHUN MHOXKECTB UCIIOJIB3YIOT:

a) TOJBKO KPYTJIbIe CKOOKH

b) TospKO HUTrypHBIE CKOOKH

C) MHOTJa KPYTJble, MHOTIa (pUrypHBIE, MHOTIa OJTHOBPEMEHHO 00a BH1a CKOOOK
10. MHoxecTBa 0603HAYAIOTCS:

a) MaJIbIMU JJaTUHCKUMH OyKBaMu

b) OonbLIMMU TATHHCKUMHU OYKBaMU

C) KUpUJUIHLIEH

[

Kontposmpyemsbie komnerenuuu: OK 06, OK 08

Kawu k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbIi | @ c b a a 1b,2a 3 c b b
oTBeT

Kpurepun ouenku:
«5» — ot 86% 110 100% mnpaBUIbHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBHBIX OTBETOB.
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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)

«3» — 0T 61% 10 75% npaBUIBHBIX OTBETOB.
«2» —MeHee 61% npaBUIBHBIX OTBETOB

Pa3zgen 4. MareMaTHYeCKHI aHAJIN3
3
1.Yemy pasen unterpan [, 2xdx

5

8

-8

. Beruncnute npousBoanyo GpyHkmn y = 5X-7

5

2

-2

. YpaBHEHUE, KOTOPOE MOMUMO (PYHKIIUU COACPIKUT €€ MPON3BOIHBIE:
. tudepeHImanbHOe ypaBHEHUE

. UppALIMOHAJIBHOE YPAaBHEHUE

. TPUTOHOMETPHUUYECKOE YPABHEHUE

. [Ipu pemiennn qudpepeHnnanbHbIX ypaBHEHUH HILETCS:
. BEKTOp

. UHCTI0 (HECKOJIBKO YUCEN)

B. QYHKIIHS

OP AF oD WRE OB OB

[ ax

5. YkaxxuTte npaBUIIbHBIN OTBET  ©

a.0

0.2

B. 4

6. Beibepute MeTOIbI MPUOIMKEHHOTO BBIYHCIICHUS ONPEACICHHOT0 HHTErpaia. (BO3MOKHO
HECKOJIbKO BApHAHTOB OTBETA)

a. METO/1 MPSMOYTOJILHUKOB

0. MeTOo Tpaneuui

B. METOJ] pOMOOB

7. YCTaHOBUTE COOTBETCTBHE

1 1,1, 2.TaPMOHUYECKHH P

yL, L, :i( 1 j"’l 0.psii reOMETPUYECKON IPOrpeccuu
2718 18 18 ~\18
> 14,01 1 B. 0000I1I€HHO-TAPMOHUYECKHH s
3.man 2 3
8. [Ipogomxkure mocnexaoBarenbHoOCcTh 1, 1, 2, 3, 5:
a. 8
0.7
B.3
9. YrioBas yacToTa rnepBoi rapMoHuu psina Oypbe BeIUuCsieTcs o Gopmyie:
% . A . _2n
a. a, -1 If(t)dt’ 0. b, _2 jf(t)sin(na)lt)dw B. @, = ? -
Ty T
2 2
10. ITpomomkuTe mocienoBarenbHOCTh 5, 7, 12, 19, 31, 50:
a.81
0.61
B.91
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Kontpoaupyembie komnerenuuu: OK 0/,0K 02, OK 04, OK 07

Kiawu K Tecty

Ne Bonpoca 1 (2 3 |4 |5 6 7 8 9 10
IlpaBuibHblii | 6 | a a |B |0 a,0 | 1B,20,3a|a B a
0TBET

Kpurepumn oueHku:

«5» — ot 86% 1m0 100% mpaBUILHBIX OTBETOB.
«4» — o1 76% no 85% npaBUIIBHBIX OTBETOB.
«3» — 0T 61% 110 75% npaBUIBHBIX OTBETOB.
«2» —menee 61% npaBUIBHBIX OTBETOB

Pazgen S. OcHOBBI TeopuH BEePOSITHOCTH M MATEMATHYECKON CTATHCTHKH
1.CxonpkuMHU crioco6amMu MOKHO COCTABUTh CITUCOK U3 5 yYEHUKOB?

a) 120

b) 15

c) 25

d)5

2. CKOJBKMMH CITIOCOOaMH MOYKHO BCTaTh B 0Yepe/b B OMOIHOTEKY YETHIPEM CTyIeHTaM?
a) 14

b) 15

c) 24

d)5

3. Beruuciute 4! (rae ! - aTo pakropuai)?

a)24

b) 10

c) 25

d) 4

4. Yemy paBHa BEPOATHOCTb JIOCTOBEPHOI'O COOBITHS ?

a)0

b) 1

c) 12

5. YcTraHoBHTE COOTBETCTBUE MCXKIY OCHOBHBIMHU MNOHATUAMUA KOM6I/IHaT0pI/IKI/I:

1.nepecTaHoBKHU. a.C

2.pa3MeIICHHSI. b.P

3.coueraHusl. Cc.A

6. YcTaHoOBUTE COOTBETCTBUE:

1. pakropuan a.l
2. mepBooOpa3Hasi. b.!
3. MHMMasl CIMHUIIA. c.F(x)

7. Haiinute maTeMaTuueckoe OKHUIaHUE JUCKPETHON CIydyailHOW BETMYMHBI X, 3aJJaHHOMN
3aKOHOM PACIIPEICIICHHUS:

X |3 4
p |04 |06
OtBer: M(X)=

8. Pa3ienn MaTeMaTHKH, H3YJaIONINH CITy9aliHbIe COOBITHS, CITy9aifHbIe BEIMYMHBI, UX CBOWCTBA H
OIlepaLly HAJl HUMH:

a. Teopus CIydalHbIX upp

b. Teopus BenmuunH

C.TeOpHsl BEpPOSITHOCTEMN
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9. Ilo Tabnuue 3HadeHuit pyHKIUN

X 0 1 2
¥ 3 6 8
COCTaBJICHA Ta6JII/IIIa KOHCYHBIX paBHOCTeﬁZ
X Y Ay
0 3
1 6
2 8
Haitmure AY, .
Ortger:
10. IuckpeTHas ciydailHON BelMW4MHBI X, 3alaHHA 3aKOHOM pacipeesieHus], HailiuTe py:
X 2 5 8
p 0.2 P, 0.6
Orser:
Kontpoaupyemsbie komnerenuuu: OK 03,0K 05, OK06, OK09
K104 k Tecty
Ne ponpoca 1 2 3 4 5 6 7 10
IpaBuibHbIi | @ c a b 1b,2a,3c | 1b,2c,3a | 3,6 0,2
OTBeT

Kpurepun onenkmn:

«5» — o1 86% 10 100% npaBUIbHBIX OTBETOB.

«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% mnpaBUIBHBIX OTBETOB.

«2» —meHee 61% mpaBUIIbHBIX OTBETOB
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Tabauna 3 - Popma HHPOPMANMOHHON KAPThI 0aHKA TECTOBBIX 3aJaHHI

HaumenoBanue | Bcer KoanuectBo ¢popm T3 Koutpoanpyemsie

pa3nesioB 0 OTKpBITOrO | 3aKpHITOro Ha VII0DSI0UCHIe KOMIIETeHIUU
T3 THIIA THIIA COOTBETCTBHEC pA

Pasnen 1. Dnementsl | 13 1 7 2 - OK 01,0K 02,

JUHEHHON anreOpsl OKO04, OK 7

Pasgen 2 . Teopus | 10 - 8 2 - OK 03, OKO05,

qucen OKO09

Pasgen3.  Ocuoswl | 10 1 8 1 - OK 06, OK 08

JIUCKPETHON

MAaTEMATHKH

Paznen 4. 10 - 9 1 - OK 01,0K 02,

MaremaTudecKkuii OK04. OK 07

aHaJM3 i

Paszgen 5. OchoBel | 10 3 5 2 - OK 03,0K 05, OK

TEOpUH BEPOSATHOCTH 06. OK 09

U MaTeMaTU4eCKOu ’

CTAaTUCTUKH
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4.6 IpakTnyeckue padoThl
Pazgen 1. JjieMeHTHI JIMHEHHOH aJare0pbl
IIpakTnyeckoe 3ansaTue Nel
Pemenue cucreM uHEHHBIX ypaBHeHUH MeToa0M ["aycca, mo ¢popmynam Kpamepa.
Heab: OtpaboTaTh TEXHUKY PELICHUS CUCTEM JIMHEHHBIX YPAaBHEHUN TPEMs METOIaMU.

HpaKTI/I‘IeCKaﬂ 4acTb

3aoanue .
X+y-2z=-2
Pemmte cuctemy nuHeHBIX ypaBHEeHUH <2x —y+3z =13: a) meroxom ["aycca; 0) mo gpopmynam
3x+2y-z=5
Kpamepa.
Konumponsnusie eonpocwt 014 3auumel:
1. Yro mpencransieT coO0H MaTpHIla U ONPEACITUTENb?
2. Kaxkwue neiicTBHsI BHITIOJIHUMBI HAJl MATPUIIAMH ?
3. IlepeuncnuTe OCHOBHBIEC CBOICTBA ONIPEACIUTEIIS.
4. Onumwure meron ["aycca nnst pemennn CIIY.
5. B uém 3akmouaercs meroa Kpamepa mis pemenus CJIY?

OTBeTLI M KOMMEHTAPHM
P a) Haiinem pemieHue AaHHOUM cUCTeMbl ypaBHeHU meTonom [aycca. Jlyisg 3TOro BBINUIIEM €€
pacLUIMPEHHYIO MaTPULLY:

1 1 -2|-2
2 -1 3| 13
3 2 -1 5

Jlanee C MOMOILBIO 3JIEMEHTapHBIX IMPeoOpa3oBaHUN TNPUBEAEM €€ K CTYNEeHYaTOMYy BHIY
(«TpstMOM XO1»):

1 1 -2[-2)-(-2)-(-3), (1 1 -2|-2

2 -1 3|13 ~ 10 -3 7|17 > ~
3 2 -1|5 0 -1 5|11
1 1 -2|-2 1 1 -2|-2

~10 -1 5|11|-(-3)~|0 -1 5|11
0 -3 7|17 & 0 0 -8/-16

Ora MaTpula yKe UMEET CTYyIIeHYaThlil BUJ, IOATOMY MOKHO MEPEUTH K CUCTEME, SKBUBAJIEHTHOU
JaHHOM. BhInuieM coOTBETCTBYIONIYIO 3TON MaTpHlle CUCTEMY («0OpaTHBIN X01»):

xX+y—-2z=-2
-y+5z=11.
-8z =-16

W3 mocneguero paB€HCTBA HaxXxOAWM 3HAYCHHUEC z U IMOACTABIIIEM €TI0 B IIEPBOC U BTOPOC
YpaBHCHMU:

x+y—4=-2
-y+10=11.
z=12

3arem HaXOJIWM HECU3BECTHBIC y U X. OKOHYATEIHHO noJjry4gacm:
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x=3
y=-1
z=12
Cnenaem mnpoBepky. [l 3TOro mojcTaBUM B HCXOIHYIO CHCTEMY YpaBHEHUN HalJICHHbBIC
3HAYCHUS HEU3BECTHBIX:

3+(-1)-2-2=-2 —2=-2
2-3-(-1)+3-2=13 um {13=13 .
3-3+2-(-1)-2=5 5=5

CrnenoBarenbHoO, (3; -1, 2) — pelIeHue CUCTEMbI YPaBHEHHI.
0) Pemum a1y e cucremy o popmyrnam Kpamepa. Beraucinm riiaBHbBIN ONPEASTUTENb CUCTEMBI
13 K03((HULUEHTOB MPU HEU3BECTHBIX

1 1 -2
-1 3 2 3 2 _
A=2 -1 3|=1.(-D)™- +1-(-1)+2. —2.(=DH3. -
& Z_JJ & 3_][ 1) 32“
3 2 -1
—1.(1—6)—1.(—2-9)—2-(4+3) = -5+11-14 = -8.
A=-8

Tak kak onpenenutens A =—8 = 0, TO CUCTEMA UMEET €AUHCTBEHHOE PEILIECHUE.
CocraBisieM Tpu Beromorarenshbix onpegenurens A, Ay, A, | koropele mnomyuarorcs u3

TJIABHOTO OTIPENICIIUTEINS MyTEM 3aMEHBI B HEM CTOJIOIOB KOA((UIIMEHTOB MPH HEU3BECTHBIX CTOJIOIIOM
CBOOOTHBIX WICHOB:

2 12 1 3 13 3 13 -1
A =13 -1 3 :_2.‘_2 1‘—1-‘5 1‘+(—2)-‘5 _2‘:
5 2 -1
—2.(1-6)—(~13-15)—2- (26— (~5)) =10+ 28— 62 = —24.
1 -2 -2
13 3 2 3 2 13
A =[2 13 3 |=1. —(-2)- +(-2)- -
y 5 _1 3 -1 3 5
3 5 -1
— (-13-15)+2-(-2—-9)—2- (10— 39) = —28— 22+ 58 = 8.
1 1 -2
~1 13 |2 13 2 1
A, =|2 -1 13|=1. _1. +(2). _
2 5 3 5 3 2
3 2 5

=(-5-26)—(10—39) —2-(4+3) =—31+29-14 = —16.

HaxonuMm 3HaueHust Hen3BecTHHIX 1Mo popmynam Kpamepa:
A, =24 0 A8 —l'z—AZ—_l6—

-3, == - -2.
A -8 A -8 A -8

Orser: (3; -1; 2).4
Kontpoaupyemsbie komnerenuu: OK 01, OK 02, OK 04, OK 07

Kpurepum ouneHku:

1) omenka «5» CTaBUTCS, €CJIM BEpHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3aqaHuil;

2) oreHKa «4» CTaBUTCsI MIPU NMPABUIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpearaeMbIx 3a1aHui.
3) otieHKa «3» CTaBHUTCS, €CJIM BBHIIOTHEHO HE MeHee 61% mpeanaraeMpIX 3a1aHUN.

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIX 3a1aHui.

21



Paznen 2. Teopust unce
IIpakTnyeckoe 3ansitue Ne 2
AnreOpanueckas popma 3amucH KOMIUIEKCHBIX Yrcel. J[eHCTBUS HaJl KOMIUIEKCHBIMH YUCIIAMU,
3aJJaHHBIMH B ayireOpandeckoii popme. ['eomerprudeckast MHTEpIpETaIs KOMIUIEKCHBIX YUCEIT.
Heab: OTpaboTarh TEXHUKY ACHCTBHIA HAJ] KOMIUIEKCHBIMH YUCIIAMU B PA3IMYHBIX (hOpMax.
IIpakTHyeckas 4acTb
3aoanue. Bvinoinums Oeticmaus Ha0 KOMNIEKCHLIMU YUCIAMU, 3A0AHHBIMU 8 alleedpauieckoll hopme.
H306pazume smu wucia Ha KOMIIAEKCHOU NIOCKOCHU.

Jlanst uncia 2 = —1+1 u 2, =1++/3i.
a) M300pa3uth uncia Z; u Zo Ha KOMILIEKCHOM INIOCKOCTH;
=2 Zl .
0) Havirm 2, +2,, 2,-2,, 2,-2,, —;
Z2
Koumponwsnuie eonpocut 015 3augumot .

1.Yro npencrasisier coboii uucio 17?
2.Kakoe 4nciio Ha3bIBalOT KOMIUIEKCHBIM?
3.Kak HaiiT MOTy/Th KOMIUIEKCHOTO YHCIia?
4.Kak HalTH apryMeHT KOMILIEKCHOTO uncia?
5.Kakue KOMIUIEKCHBIE YNCIIa Ha3bIBAIOTCS CONPSKECHHBIMU?
6.Kakue cymecTBytoT (hOpMbl KOMIUIEKCHBIX YUCEN?

OTBeThl H KOMMEHTAPHU :

»a) l300pasuM uymcina Ha KOMIUIGKCHOM IuTockocTH. Ilpm stom wmenmy z; =—1+1 Oyner

COOTBETCTBOBATH TOYKA Ml(— 1 1), 4YHCIly Zo =1+ J3i - Touka M 2 (1; J3 )

¥ MQ

-1 1

6) 2, +2, =—1+i+1+~/3i = (1+1) + (i +/3i) = A+ /3)i ;

2, -2, =—1+i—(1++/3)) = —1+i-1-+/3i = (<1-1) + (i —/3i) = -2+ 1 —/3)i;

2,2, = (~1+i)- L+ 3i) =—1-V3i +i +4/3i° =[i2 = —1]= -1-VBi +i =3 = —1- 3+ (1—3)i
z,  —1+i (“1+0) (@L-48)  -1+8i+i-+38%  -1+V3+@+V3)i
7, 1+43i @++43) @-V3)  12-(J3)}? 4 -

=\/§—1+(1+\/§)i

4 4
Kontpoaupyembie komnerenuuu: OK 03, OK 05,0K 09

Kpurtepun onenku:

1) oureHka «5» cTaBUTCS, €ClIM BEpHO BhIMOIHEHO 86%-100% mpeuiaraeMbIx 3a1aHui;

2) oreHKa «4» CTaBUTCSI MPU NMPABWIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpeiaraeMbIx 3aIlaHui.
3) otieHKa «3» CTaBHUTCS, €CJIM BHITIOTHEHO HE MeHee 61% mpeanaraeMbIx 3alaHui.

4) oreHKa «2» - CTAaBUTCSA, €CJIM BRIMOJHEHO MeHee 60% mnpejraraeMbIX 3aJaHui.

IIpakTnuyeckoe 3ansiTue Ne3
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[Toka3zarenbHas U TPUTOHOMETPHUECKask POPMBI 3alMCH KOMITJICKCHBIX YHcel. JledcTBHs Hax
KOMILIEKCHBIMH YUCJIAaMH, 33JaHHBIMH B TPUTOHOMETPUYECKOH U MOKa3aTeabHON Gopmax. Pemenue
poeCCUOHATIBHBIX 33]1a4 METOI0M KOMIUIEKCHBIX YHCEIL.
Heab: OTpaboTaTh TEXHUKY ASHCTBHM HaJ KOMIUIEKCHBIMU YHCIIAMU B Pa3IMUHbIX (hopMax.

IIpakTHyeckas 4acTb
3aoanue. Bvinoinums Oelicmaus Ha0 KOMNIEKCHLIMU YUCIAMU, 3A0AHHBIMU 8 MPUSOHOMEMPUYECKOU U

nokaszamenvHou ¢hopmax. Pewiums 3a0ayy o Haxoxicoenuu KOMNIeKCHO20 U NOJTHO20 CONPOMUBTEHUs
yenu, mMemooomM KOMNIEKCHbIX YUCE.

1. Jlans uncna 2 = —1+i u 2, =1+/3i.

a) Haiitu Monyisb 1 apryMeHT uncen 21 u 1.
Zl

1 4
1
Z2

y L

0) [IpencraBuTh ynciia B TPUTOHOMETPUYECKOHM U TTOKa3aTeNbHOW Gopme, HAWTH Z, - Z,,

/%

2. Haiimute KOMIUIEKCHOE U M TIOJIHOE COMPOTHUBIICHHE IIETTH, €CIHM JAaHbl KOMILICKC HAMPSHKCHUS
U=16,5+40j u Toka |1=50+3]. 3anuimre ypaBHEHHE TOKA.

Konumponsnusie eonpocwt 01 3auumet:
Kaxoe 4nciio Ha3pIBarOT KOMILJIEKCHBIM?
Kak HaiiTy MO1yJIb KOMIUIEKCHOTO yHclia?
Kak HaliTu apryMeHT KOMILJIEKCHOTO uncia?

Kakne cymecTByoT (OpMBI KOMIICKCHBIX YHCEN?
Kakoii crioco6 mpuMeHSIOT 1151 HaX0KJIEHHs] KOMIUIEKCHOTO U ITOJIHOTO CONPOTUBIICHUS LENH?

agrwpdE

OTBeThbl H KOMMEHTAPUH
1a) Jlns HaxOXIEHUS MOAYJISL U apryMEHTa 3a/IaHHBIX YHCEIT BOCIIOIb3yeMcsl (hOpMyIIaMu:

arctgl, npu X >0,
X
r=|z|=\/x2+y2 Hp=argz= arctgl+7r, npu Xx<0, y>0,
X
arctgi—ﬂ, mpu X<0, y<O0.
X

[Tomyunm:
3

r1:|21|:m=\/§, (pl=argzlzarctgi1+;z:_%+ﬂ271
r =|22|=m:2, @y =argz, =arctg?=%,

16) YUroOsl mepeitu OT anredpanveckoil (opMbl 3aMUCH KOMILIEKCHOTO YHC/Ia K TPUTOHOMETPHYECKOM U
MOKa3aTeIbHOH MPUMEHUM (HOPMYIIBI:
z=r(cosp+ising) u z=re'?.

Hcnoinb3ys, paHee MoaydeHHBIE PE3YJIbTAThI, OJIYYUM:
.3

Ii
zlzﬁ(cos%ﬂsin%], 21=~2e 4z, :Zlcosgﬂsin%j, z,=2e3.

2,2, = 1,1, (Cos(p, + @,) +isin(p, + @,)) = r,r,e' )

23



37 7w\ .. (37 =& 137 . . (13« it
21-22=\/§-2 cos| ==+ = |+isin| ==+ = | |=2-4/2| cos| = |+isin| = | |=2-/2-¢ 2.
4 3 4 3 12 12

Z I ., . i(0n—
Z_l = r—l(COS((pl _§02) + I(Sln(q)l _q’z)) = r1r2e (-0 ’ (22 * O)’
2 2

Z, V2 (37[ 72'} .. (37[ 72'} V2 (57[) . (57[) V2 i%
=—|COS§f ——— |+ISNn| ——— | [=——| COS| — |+ISIN| — | |=—-€ .
z, 2 4 3 4 3 2 12 12 2

2" =r"(cosng+isinng) = r"e™ — gopmyna Myaspa,
24 = (\/5)4(005(4 . 37”) +i sin(4 : %”D = 4(cos(37)+isin(37)) = 4(cos 7 +isinz) =4-¢'" =—4

Wz%/?[cosmﬂsin¢+2ﬂkj:Q/Fe“‘"*2”k)’", k=0,n-1,n>1,neZ,
n n

Ty 2nk Ty 2nk
Jz, =/2| cos 3 5 Tisin| 2

, Tae kz(ﬁ.

z° :ﬁ-(cos(%)ﬂsin(%n:\/5-(§+%i]: \/g+\/§i.

2. Pemienue:

0
>U =16,5+40j = U =/16,5" +40° = 45,27B,y, :arctg%=67°35':>

0 H oK/
U =45,27-¢1":

| =50+3j= 1 =v50° +3* =50A,p, = arct95—30 =3°26'= [ =50-e7%,

5 _ U 4527
1 50-eR%

- KOMIIJICKCHOC COITPOTHUBJICHUC.

=0,905-¢/¢"®¥%) — 0 905.¢/%*

7=2 =227 6,905

I 50 - IIOJIHOC COIMPOTHUBJICHUC.

Jlnst Toro uToOBI HaNMKMCaTh YpaBHEHHE, HAJI0 3HATh aMIUITUTYy U HaualbHbIM (a30BbIi yrodi, T.e. MOIYIb
- IefiCTBYOIIlee 3HAaUEHNE U apTyMEHT - HaualbHbIN (ha30BbIM yroJl 3aJaHHOT0 KOMILJIEKCa TOKa:

| =50+3j =1 =50A,y, =324,
Iy =1-V2=50J2=70Ai =1, -sin(wt+y) =70-sin(wt+324). < ¢
Konrtpoanpyembie komnerenuuu: OK 03, OK 05, OK 09

| Kputepun onenkmn: ‘
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1) omntenka «5» CTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpix 3a1aHuit;

ICH TABUTCS IIPHU IIPaBUJIBHOM BBITIOJITHCHHUHN HC MCH o [Ip€ajIaraCMbIX I[HHﬁ.
2) olieHKA «4» cTaBUTC a 0 OJIHE e MeHee 76% npemiarae 3a1a

3) omeHka «3» CTAaBUTCS, €CJIU BBIMIOJHEHO He MeHee 61% npeyiaraeMbIX 3aaHui.
4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMplX 3a1aHUH.
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Pa3nes 3.0CHOBBI JMCKPETHOI MaTeMaTHKH
IIpakTHyeckoe 3ansaTHe Ned
[TocTpoenue rpada 1o ycloBHIO CUTYyallMOHHBIX 3a/1a4.

Heab: OtpadoTars MeTon JleMKCTphI, MOKa3aTh MOCTPOCHHE Ipada Mo YCIOBUIO CUTYallMOHHBIX 3a/1a4.
I[IpakTuyeckas 4acTb
3aoanue. Pewiums 3a0auy o Haxoxcoenuu Kpamuatiuie2o nymu memooom Jetkcmpeol.

Jlana ceTb aBTOMOOMJIBHBIX JIOPOT, COCTUHSIOMNX HaceleHHbIe MyHKThl OpeHOyprckoit obnactu.
Haiitu xpartvaitimme mytu ot ropoaa OpenOypra (1) 10 KaXaoro HacelIeHHOTO IyHKTa oOyiactu (eciu
JIBUTATHCS MOKHO TOJIBKO MO JOPOTaMm).

' .
{-3 2

i {5)

l-._'__}-‘__ y,
OPEMBYPT ] (DY
KoHTpobHbIe BONPOCHI A5 3aIMThI
1. Ilate onpenenenue rpada.
2. Kakue neranu npu n300pakeHuu rpada He BaXKHBI?
3. Uro Ha3bpIBaeTCA MapuIpyTOM, LIETIbIO, TUKIOM?
4. B uém 3akitodaercs anroput™ Meroaa JedkcTpoi?

OTBeThbl M KOMMEHTAPHH

» Kpyxkamu 0003HAYEHBI BEPUINHBL, JIMHUAMU — IIYTH MEKIy HUMU (pedpa rpada). B kpyxkax
0003HaYCHBI HOMEpA BEPIINH, HaJ peOpaMu 0003HAYCHA UX IICHAY - [UTMHA MTyTH. PaoM ¢ kaxmaon
BEPIIMHON 0003HaYeHa METKA — JUTMHA KPaTYalIlero MyTH B 3Ty BEPIIUHY U3 BEPIIUHEI 1.

oK

i S 0

y
N,

Iepsbiii mar. Paccmorpum mar anroput™a JIeHKCTpsl i1 Hamero npumepa. MUHUMallbHYIO
MeTKy umeet BepiinHa 1. E€ cocensimu gBnstoTCS BEpIIMHbI 2, 3 U 6.

ITepBslii O oYepenu cocell BEPIIMHBI | — BepIIMHA 2, TOTOMY YTO JJIMHA IIYTH 10 HEE
MUHUMaNbHa. JlJInHA MyTH B HE€ uepe3 BeplIMHY | paBHA CyMMe KpaT4alllero pacCTOSIHUS 10 BEPIIMHBI
1, 3HaUeHUIO € METKH, U JAJIUHBI pedpa, uaymero u3 1-i B 2-10, To ectb 0 + 7 = 7. 3T0 MeHbIlIE TEKyIIEeH
METKHU BEPIINHBI 2, 06CKOHEYHOCTH, TIOATOMY HOBasi METKa 2-i BEPILIMHBI paBHa 7.

AHAJIOTHYHYIO ONEpPaIHIO MPOJEIIBIBAEM C IBYMS JPYTUMH cocellsiMu 1-i BepimHbl — 3-i 1 6-i.

Bce cocenu Bepmmnebl 1 poBepeHsl. Tekylee MUHUMaIbHOE PACCTOSIHUE 10 BEPIIHHBI |
CUMTAETCSl OKOHYATENIbHBIM U IEPECMOTPY HE MOATIEKUT (TO, UTO ITO AEUCTBUTEIBHO TAK, BIIEPBbIE

nokasan 2. Jleiikctpa). BeruepkHem e€ u3 rpada, 4To0bl OTMETUTH, UTO 3Ta BEPIINHA ITOCEIIEHA.

Bropoii mar. [llar anroputma noBTopsiercs. CHOBa HaXOAUM «OJMKAUIITYI0» U3 HETIOCEIIEHHBIX
BEPIIMH. JTO BEpPIIMHA 2 ¢ METKOH 7.
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http://commons.wikimedia.org/wiki/File:Dijkstra_graph1.PNG?uselang=ru
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B9%D0%BA%D1%81%D1%82%D1%80%D0%B0,_%D0%AD%D0%B4%D1%81%D0%B3%D0%B5%D1%80_%D0%92%D0%B8%D0%B1%D0%B5
http://commons.wikimedia.org/wiki/File:Dijkstra_graph2.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph2.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph5.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph5.PNG?uselang=ru

CHoOBa mbITaeMCsl YMEHBIIUTh METKH COCEICH BEIOPAHHOM BEPINHBI, MBITAACH IPOUTH B HUX
yepe3 2-10 BepmuHy. CoceasiMu BEPIIMHBI 2 SBISIOTCS BEPIIUHBI 1, 3 1 4.

[lepBslii (10 opsiaKy) cocen BepinHbl 2 — BepiunHa 1. Ho oHa yxxe nocerniena, nosromy ¢ 1-i
BEPIIHMHON HUYETO HE JIeIaeM.

Crnenyrommii cocesi BEpIIMHBI 2 — BEpUIMHA 3, TaK KaK UMEET MUHUMAJIbHYIO METKY U3 BEpILUH,
OTMEUCHHBIX KaK He rmocenénnbie. Ecam uaru B He€ uepes 2, To JuIMHa Takoro myTu Oyzaer paBHa 17 (7 +
10 =17). Ho texymas MeTKa TpeThell BepLIMHbI paBHa 9<17, HO3TOMY METKA HE MEHSETCS.

)

0

Emé onun cocen BepinHel 2 — BepiinHa 4. Eciiu uatu B He€ uepes 2-10, TO JUIMHA TaKOTO IYTH
OyZeT paBHa CyMMe KpaTyalIIero pacCTOsHUS 0 2-i BEPIIUHBI U PACCTOSHUS MEX]y BEpIIMHAMU 2 U 4,
10 ecTb 22 (7 + 15 =22). [lockonbky 22<2C0, ycTaHaBIMBAaeM METKY BEPIIUHBI 4 paBHOH 22.

Bce cocenu BepmmHbl 2 TpOCMOTPEHBI, 3aMOPAKUBAEM PACCTOSIHUE /10 HEE U TToMedaeM e€ Kak
MOCEIEHHYIO.

Tpernii war. [ToBropsiem mar anroputMma, BeiOpas BepiunHy 3. [Tocie e€ «o0paboTKmy» morydyum
TaKue pe3yJbTaThl:

JanbHeiimme maru. [loBropsiem mar anroputMa Ajs OCTaBIIUXCS BEPIIMH. ITO OyAyT BEPILINHbI

6,4 1 5, COOTBETCTBEHHO MOPSIKY

3aBepiieHne BHIMOJTHEHUS AITOPUTMA. AJITOPUTM 3aKaHYMBAET PadOTy, KOT/Ia HeJb3s OOJIbIIe
00paboTaTh HU OJIHOW BEpINUHBI. B JaHHOM MpHrMepe Bce BEPIIUHBI 3aUePKHYTHI, OJHAKO OITHO0YHO
1oJararh, 4To Tak OyJeT B JIF0OOM MpHMeEpe - HEKOTOPbIE BEPIIMHBI MOTYT OCTaThCsl HE3a4ePKHYTHIMH,
eCJIM JI0 HUX Helb3s 100paThes. Pe3ynbrar paboThl aroputMma BUeH Ha nocienHeM pucynke: d(1;2)=7,
d(1;3)=9, d(1;4)=20, d(1;5)=20, d(1,6)=11.

Kontpoaupyemsbie komnerenuuu: OK 06, OK 08

Kputepun onenkn:
1) ontenka «5» CTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% mperaraeMpIx 3aqaHuit;
2) orieHKa «4» CTaBUTCSI MPU MPABHILHOM BBITIOIHEHUHN HE MeHee 76% mpeJuiaraeMbIX 3aJaHHA.
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http://commons.wikimedia.org/wiki/File:Dijkstra_graph7.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph7.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph8.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph8.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph11.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph12.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph13.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph14.PNG?uselang=ru

3) oreHKa «3» CTABUTCS, €CIU BHITIOJIHEHO HE MeHee 61% mpenaraeMpIx 3aaHui.
4) onieHKa «2» - CTaBUTCSA, €CJIH BBINOJIHEHO MeHee 60% mnpeyiaraeMbIx 3aaHui.
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Pa3znen 4. MaremaTuyecknii aHaIu3
IIpakTuyeckoe 3ansaTue NeS

OrpezesieHre MAKCUMyMa MOIIIHOCTH B LIETIH ITOCTOSIHHOTO TOKa C MPUMEHEHHUEM MPOU3BOAHOM.
Hean: MccnenoBars 3aBUCUMOCTh MOLITHOCTH B LIENHU OCTOSHHOT'O TOKA ¢ IPUMEHEHHUEM ITPOU3BOIHOM.

IpakTuyeckas 4acThb
3aganue. Pemuth 3a71aun Ha HAX0XACHUE MOIIIHOCTH C PUMEHEHUEM pa3InyHbIX Gpopmyi. Onpenenursb
MaKCMMyMa MOIIHOCTH B I[E€MH MTOCTOSIHHOTO TOKA C TPUMEHEHHEM MPOU3BOTHOM.
1. Kakast MOIIIHOCTb BBIIEISAETCSA HA IPOBOJHUKE, €CJIM YEPE3 HETO TEYET TOK 5 A, a HapsDKEHHUE Ha €ro
koHiax 80B.
2. Kakyro MoIIHOCTh MOTpeOJiAeT JaMIlouka, €clii Ipu HampsbkeHud 14B compoTuBieHue crnupaiu
namrodku 8§ Om.
3.B snekrporutke ¢ conpotusiieHreM 80 Om TeyeT Tok 4A. KakoBa MOIITHOCTB 3JEKTPOILIIUTHI?
4. Tlone3Hast MOILIIHOCTb, BBIJI€IieMast BO BHEIIIHEHW YacTH e, JOCTUTAaeT HauOOobIIero 3HaueHus SBt
npu cuiie Toka SA. HaliTu BHyTpeHHEE CONPOTUBIICHHUE U 3. [I. C. UICTOYHUKA TOKA.

KouTpoJibHbIe BONIPOCHI 1JI51 3AIUTHI
1.Yro Ha3bIBaIOT pabOTOI U MOIIHOCTHIO TOCTOSIHHOTO TOKa?
2.JlaiiTe omnpe/esieHrne IPOU3BOTHOM.
3.Kak ompenenuTs BHyTpeHHEE COIPOTUBICHUE U 3. JI. C. UCTOYHHUKA TOKa?
OTBeThbl 1 KOMMEHTAPHH:

1. ITo 3akony J>xoyns — JleHia, moyiie3Has MOIIHOCTb, BbIAeNsieMasi BO BHEIIHEH YacTH IIeNH
¢ comnpoTtuBieHneM R: P=I"R (1)
£
| =
YuuTeiBas, 4to, 110 3akoHy OMa 117151 3aMKHYTOM 1IeTH, CHJIa TOKa: R+r

I[MepenuieM BoIpaKCHUE (1): P=¢€R/(R+1) (2)

MOH_IHOCTB, BbIACTIACMAsA BO BHEIIIHEH YacTH eI, MaKkCuMaJlIbHa [Fﬂﬂ-’t = PH&KE‘] IIpu

/
(p,,) =0
BBIITOJIHCHU U YCJ'IOBI/IHZ no/R

HuddepenunpoBanreM ypaBHeHUs (2) HaX0JIUM BHEIIHEE COMPOTHUBIICHUE R\zaxc, ipu xOTOpOM

MOIIIHOCTh MaKCHMaJIbHAa:

; e (R+1) —*R-2(R+1)
(PHI:I."[)R‘: 4 =0

(R+71)
(R+1r)*—2R(R+7r)=0; (R+r)(R+r—2R)=0;
R+r—2R=0; R=R___=r.

TMoncrasum Rrsee B YpaBHEHUS (1) 1 (2): Prage = Laec™ OTKyZa
r=P_. /1. r=(5/5)0M = 0,20m.
Torna
FMIELECE‘ = E'_ r-""(lq-r_) = E_f(q-rj! OTKyHa
—

— |ap P 5

E=J@rp__= | _pime. o5 g =3B
‘iql IF;EIKE‘ l{r“‘IIEI.E‘:I:' 5

Kontposmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07

Kpurepum ounenku:

1) oureHka «5» cTaBUTCS, €ClId BEpHO BhIMOIHEHO 86%-100% mpeuiaraeMbIx 3a1aHui;

2) oreHKa «4» CTaBUTCSI MPU NMPABWIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpeiaraeMbIx 3aIlaHui.
3) otieHKa «3» CTaBUTCS, €CJIH BBITIOTHEHO HE MeHee 61% mpeanaraeMbIx 3a1aHui.

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIX 3a1aHui.
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IIpakTnueckoe 3ansaTne Ne6
Beruncienue miomaneit 1 00beMOB ¢ IPUMEHEHHEM OIPEICIIEHHOTO HHTErpaa.
Hean: OTtpaboTaTh TEXHUKY WHTETPUPOBAHUS M TOKa3aTh pa3jMyHbIe NPUIOKECHUS HWHTETPAIHLHOTO
HCUHCIICHUSI.
IIpakTHyeckas 4acThb

3aganue.
2

1.BeraucnuTs miomans GUrypsl, OrpaHH4EHHOM apaboIon y =2x — X 46 unpsMoit y=x+2.
2

2. Beruncnuth 00beM Tenna, 00pa3oBaHHBIM BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHUYeHHOMN BETBBIO
napaboibl x = *JI? U OTpe3koM 1 = ¥ = 4

KoHnTpoJibHBIE BONIPOCHI A5l 3A1IUTHI:
1. HaiiTe onpenenenue OnpeaesieHHOr0 HHTErpalia.
2.B 4eM 3akir04aeTcsi reOMeTpUYECKUIA CMBICIT OIIPEICIEHHOI0 HTerpana’?
3.MoxeT 1 TUI0Iab KPUBOJIUHEHHOM Tpaneuu ObITh paBHA OTPUIIATEIBHON BETHYUHE, HYIIO U
nouemy?
4. Ilpusenute mpUMeThl PU3NUECKUX U TEXHUUECKUX 3a]]a4, KOTOPbIE MOXHO PELIUTh C TIOMOIIbIO
OIIpe/IeJIEHHOT0 NHTErpaa.

OTBeThl H KOMMEHTAPHH':

Pemenue.
1.Ilmomanp ¢Gurypsl, orpaHUYEeHHAs] CBEPXY HEMpPEPBIBHOW KpHUBOH y = f(Xx), CHU3Y — HENPEPBHIBHOU

KpUBOW y=¢(x), CleBa — MpAMOM Xx=a ¥ COpaBa OPAMOl X =5, BeMHCIACTCS 1O (QopmyIe

S =[[f(x) - o).

B Tex cmywasx, xorna 3agaHHbIe KpUBbIE 00pa3yloT 3aMKHYTYIO OOJacTh, W MpsSMbIE X =a U
x=>b ue 3amanbl, TO yucaa a ¥ D coBmagarT ¢ abcHEccaMu TOYEK IepecedeHus KpubbiX. Haiiném

TOYKH IICPCCCUCHUA 3a/laHHBIX JIMHAM. I[J'ISI 9TOr0 p€iuM COBMCCTHO CUCTCMY ypaBHeHHfIZ
2

X
=2x——+6
y=ex 5

2
:>x+2:2x—x?+6.

y=x+2
2

x+2=2x—%+6 2

2x+4=4x—-x*+12, x*-2x-8=0.
[Honyunm X; =—2 u X, =4; cnenosarensho, a=—-2 u b=4.

[Tapabona u mpsMas mepecekaroTcss B TOUKaX A(— 2;0) u B(4;6). Jns moctpoeHust mpsiMOil 1OCTaTOYHO

JIBYX HaWJEHHBIX TOYEK, HO [UIs mapaboibl STUX JaHHBIX HexgocraTtoyHo. [losromy Haitnem
2

JOIOJIHUTENbHBIE TOYKH: @) BepmMHAa mapabonsl Y =ax“ +bX+C pacrmomokeHa B TOYKE C

2

1

KOOpJIUHATaAMH (_23; y(_ ZLD, B JIaHHOH 3a/adye mapabona y = —% +2x+6 (a= —E , b=2) wumeer
a a

BEPIIMHY B TOUYKE (2; y(Z)), T.C. (2;8).
1
6) Tak kak a = > < 0, cnenoBarenabHO, BETBU 1Mapa0OIIbl HAPaBICHBI BHU3, U OHA TIEPECEKaeT
ock abcruce. Haiiném Touku nepeceueHus ¢ ockio OX:

2
y=0, = —%+2x+6:O,D:22—4(—%)-6:16,
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CrnenoBarenbHO, apadoia nepecekaet ocbOx B TOUKAX C KOOPAUHATAMU (— 2;0) u (6;0) (puc. 1).

b
[pumensis S = I[f (x)— (o(x)]dx , TTOJTy UMM

S :i([2x—§+6]—(x+2)jdx: = j(—x—22+x+4jdx= (X—;—ngx]

-2
8—6—64+16—2—%+8:30—12=18.

OtBer: S =18 KB. €11

2. Peienue:
y=1, y=4 — rpaHuIpl Tela BpaICHHUS; BBITOIHIEM PUCYHOK

4
BBIUMCIIUTH 00beM; V = EJ. (\/§)2 dy = z yz‘f
1

2
Ortser: lETT
Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Kputepun onenkn:

1) ortenka «5» cTaBUTCS, €CITU BEPHO BBIMOIHEHO 86%-100% npeiaraeMbix 3a1aHuit;

2) oreHKa «4» CTaBUTCS MPHU MPABUILHOM BBITIOIHEHUHN HE MeHee 76% mpe/uiaraeMbIX 3aaHHA.
3) omeHka «3» CTaBUTCSA, €CITU BBITIOJHEHO He MeHee 61% npeiaraeMbIx 3aaHui.

4) orieHka «2» - CTaBUTCS, €CIIM BBIMOJTHEHO MeHee 60% mpesiaraeMpIX 3a1aHUM.

IIpakTHyeckoe 3anaTHE N7
Pemenune nugdepeHnuanbHpIX ypaBHEHHHM IEPBOr0 U BTOPOTO MOpsiAKa
Heab: Hayuuthecs pemars auddepeHuuanbHble YpaBHEHHUsST NEpBOro mopsaka, auddepeHuanbHbie
YPaBHEHUs BTOPOTO MOPsAKA.
IIpakTH4yeckas yacThb
3ananmne.
1. Haiitu oOmwmii unTerpan quddepeHaIbHOr0 YpaBHEHUS
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dy  2x

dx 3y?+1

2. Haiinute obmiee pemeHne oqHOPOIHBIX AU PEepeHITNATBHBIX YPAaBHCHUN.
a)y"+2y'-3y=0;06) »"+6)y'+9y=0;8) y"-4y'+13y=0.
KoHTpoJibHbIE BONPOCHI sl 3a1IUTHI:

Kakoe ypaBHeHue HazbiBaercs tudhepeHnnanbHbIM?

Kakas ¢yHkums Ha3piBaeTcs pemenneM audepeHnaaIb-Horo ypaBHeHUs ?

Kakoe pemenue nuddepeHaaibsHoro ypaBHEHUs Ha3bIBAeTCs 00IIMM?

Kakoe pemenue nuddepeHnanbHOro ypaBHEHUS HA3bIBACTCS YaCTHBIM?

Yro HazbiBaeTcs auddepeHInanbHbIM ypaBHEHHEM TIEPBOTO MopsiaKa?

Uro HazeiBaeTcs qudhepeHIHaTbHBIM YPaBHEHHEM BTOPOTO MOPsAKa?
OTBeTHI H KOMMEHTAPHH:

1.Pemienue:

» Pasnensiem nepemennsie:  (3y” +1)dy = 2xdx. Wnterpupyem: _[ (By? +1)dy = I2xdx +C, wm

A S

y® +y—x* =C - 0bmuii nHTErpaN ypapHeHus. 4

2.Pemenue:

»a) y'+2y'-3y=0

Xapakrtepuctudeckoe ypasHenne K°+2k—-3=0 wumeer xopuu Kk, =-3 u Kk, =1. CnemosarensHo,
Yy, =C,e“ +Ce"* =Ce ™ +C,e*.

6) y"+6)y'+9y=0

Xapaktepuctudeckoe ypaBHenue K +6k+9=0 wumeer xopuu Kk, =k, =k =-3. CnemoparensHo,
y, =e“(C, +C, -x)=e(C, +C, -X) ;

B) y'—4y'+13y =0

XapakTepuCTUUYECKOE  yYpaBHEHHUE k? -4k +13=0 wuMeeT KOpHH ki=a+fi=2+3i u
k, =a— fi =2—-3i. CnenoBarenbHo,

Y, =€%(C, -sin fx+C, - cos ) =e”*(C, -sin3x+C, - cos 3x) . «

Kontposmmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07

Kpurtepun onenku:

1) omenka «5» CTaBUTCS, €CIM BEpHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3aqaHuil;

2) oneHKa «4» CTaBUTCSI MPU MPABUIILHOM BBITIOJIHEHUH HE MEHee 76% TpenyiaraeMbIX 3a/IaHui.
3) otieHKa «3» CTaBHUTCSA, €CJIM BHITIOTHEHO HE MeHee 61% mpeanaraeMbIx 3alaHui.

4) oreHKa «2» - CTaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIxX 3aaHui.

IIpakTHyeckoe 3ansaTHE Ne 8
Bbruucnenue nHTErpagoB METOAaMU IPSIMOYTOJIBHUKOB, Tpaneuuii 1 napadout.
Heab: IIpuoOpectn HaBBIK NpU MPUOIMKEHHOM BBIYUCIEHUN ONPEJCIICHHBIX WUHTErpajioB  METOJAMU:
MPSIMOYTOJIbHMKA, 11apabosibl, Tparneuuu
IIpakTH4yeckas 4yacThb
3aganme. Bpruucauts 3 cmocobamu  (METOJAaMH  MPSAMOYTOJIBHUKOB, Tpamenuii u  mapabodn)

4

ONpEIEICHHBIM HMHTErpal J. X2 dx, pa3menuB MPOMEKYTOK HHTErpupoBaHus Ha 10 paBHBIX YacTew.
0

BbruncnuTh norpentHocTs NpuOIMKeHusl.

KoHTpoJibHBIE BONIPOCHI /151 3A1IUTHI:

1. Yro Ha3bIBaeTCs aOCOIOTHOM MOTPEITHOCTHIO U 3anuImuTe Gopmyy?

2. YTto Ha3bIBAaETCS OTHOCUTEIBHOM MOTPEIIHOCTHIO U 3anuIuTe Gpopmyy?

3. Yto Takoe ornpene’IeHHbI HHTErpa?
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4. OObsSICHUTE CYTh MOHSTHS YHUCICHHOE MHTETPUPOBAHHME M YKAKUTE B KAKUX CIIy4asX MpUOErarwT K
YUCJICHHOMY WHTETPUPOBAHUIO?
5. HazoBute MeTOabl YUCICHHOTO UHTETPUPOBAHUL. .
6. 3anucaTh (OpMYITy BBIUMCICHUS HHTErPajia METOIOM MPSMOYTOJIbHIKA
OTBeThbl M KOMMEHTAPHH
Pewienue a) metogom Tpanenuii

3necw n=10; Torna AX = (b—a)/n =0.4. Toukamu nenenus spustores: X, =0; X, =0.4;
X, =08 X,=12 X, =16 X, =2 X, =24 X, =28 X,=32 X,=36, X,,=4-

Haiinem 3HaueHust QYHKIHMKM B TOYKAX JACICHHS: yO =0; yl =0,16; y2 =0,64; y3 =144;
y4 = 2,56; y5 = 4; y6 =5,76; y7 =784, y8 =10,24; y9 =12,96; y10 =16;

Hcnonb3ys GhopMyity, IOITydUM:

4
J‘dex N O,4(O+16
5 2

TouHoe 3HaUeHNE HHTETpaa onpeenseM mo gopmyne Herorona-Jleiibnuma:

+0.16+0.64+1.44+2.56+4.0+5.76+7.84+10.24 +12.96) = 21.44

4 3
4
[xax=%X1"- %5133
) 300 3

Haﬁz[eM OTHOCHUTCIIbHYIO ITOTPCHIHOCTD HpI/I6J'II/I)KeHHOFO BBIYUCICHUA:

_ 21442133 ) 5000 < 0.5%
21.44
6) no popmysne Cummncona

Pa3zo6rem orpe3ok unTerpupoBanus Ha 10 paBHbIX yacteil. Toraa

(b—a)/3n=3/30=1/10 =0.1. [ToacTaBiss B HOABIHTETPATBHYIO GYHKIHIO Y = )(2 3HAYCHUS
aprymenta X, =1, ¥, =13; X, =16;... X,,=4, HaiizileM COOTBETCTBYIONIME 3HAYECHHS OP/IUHAT:
Y, = 1 Y, = 1,69; Y,= 2,56, Yy, = 3,61 Y, = 4,84, Y. = 6,25; Y, = 7,84, Yy, = 9,61, Y. = 11,56;
Y, = 13,69; Y.~ 16.

[Tpumensist popmyny CuUMIICOHA, TOITYUYHUM:
4

[ X" dx =0.1((1+16) + 2(2.56 + 4.84+ 7.84 +11.56) + 4(1.69 + 3.61+ 6.25+ 9.61+13.69)) = 21

1

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Kputepun ounenku:

1) onieHka «5» cTaBUTCA, €CIU BEPHO BBINOIHEHO 86%-100% npeanaraeMbIx 3a1aHUil;

2) ouieHKa «4» CTaBUTCS PU MPABUILHOM BBIIIOJHEHUHN HE MeHee 76% mpejyuiaraeMbIx 3aaHuil.
3) onieHKa «3» CTaBUTCSA, €CIIH BBINOJIHEHO HE MeHee 61% mpeasiaraeMbIX 3a1aHMil.

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeasiaraeMbIX 3alaHui.

IIpakTHyeckoe 3anaTHE N9
Pemenue 3a1a4 Ha HAXOXKAEHUE 110 TAOJIMYHO 3aJaHHON (PYHKUUH, (PYHKINH, 3aJaHHOW aHAIUTHYECKH.
UccnenoBanue cBONCTB 3TON (QYHKIUH.
Heas: [IpuoOpectn HaBBIKK pelIaTh 337a4l Ha HAXOXKACHUE 110 TaOJIMYHO 3a/laHHON (GyHKIUH (TTpU N =
2) byHKUMH, 3aJaHHON aHAJIUTUYECKH.
IIpakTHyeckas 4yacThb
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3ananue. g GyHKIIMY, 331aHHON Ta0IMYHO, HAUTH AaHATTUTHYECKOE BhIpAXKEeHHE (DYHKIINU.
HccnenoBaTh CBOMCTBA ATOM (PYHKITUH.

x |1 2 3 4 5
y |18 |42 |78 | 126 | 186

KoHTpoJibHbIe BONPOCHI AJSl 3a1IUTHI:
1. 3amucars popmyny npubnmxennoro auddepeHnnpoBaHms, OCHOBAaHHYIO Ha TIEPBOM
UHTEPNOSIIMOHHON hopmyne HploToHa.
2. 3amucath GOopMYITy MIara UHTEPIOISIIH
3. 3ammcath Ghopmyiy NMepBOH KOHEUHON pa3HOCTH
4. 3amnucath GOpMYIy BTOPOU KOHEYHON Pa3HOCTH
5. 3amwmcath GOpMyITy TPETheH KOHEYHOU PA3HOCTH
OTBeTHI H KOMMEHTAPHH:
Pemenue:
1)CocraBum TabJIUIly KOHEUHBIX PA3HOCTEH IS 3a1aHHOM (DYHKIMH (JIJIs1 STOT'0 BHIYMCIIAM KOHEYHBIC
Pa3HOCTH)

i X |y Ay | A%y | Ady
0 1 18 |24 |12 0

1 2 42 |36 |12 0

2 3 78 |48 |12

3 4 126 | 60

4 5 186

B nanHOM npumepe KOHEUYHBbIE PAa3HOCTH TPEThEro IOpPs/Ka paBHbI HYNIIO, a BCE KOHEYHBIE
Pa3HOCTH BTOPOTO MOPSIKA paBHBI 12. DTO TOBOPUT O TOM, 4TO (YHKIHUIO, 3aJaHHYIO0 TAOIUIHO, MOYKHO
IIPEJCTaBUTh MHOT'OUJICHOM BTOPOIl CTEEHH.

Vcrionb3ys JaHHbIe TIOCIEHEH TabIHUIbl U HHTEPIOIAINOHHYI0 popmyny HetoToHa ¢

X_Xo—x—_lnon aeM:
h g onHaet

(x=D(x-2) (X=D(x-=2)(x-3)
y=P (x) =18+ (x—1)-24 + 12 3 0

yaetomh=X_,-X% =1, q=

y = P,(x) =18+(x—1)-24+W-12

= y=f(x)=6x"+6x+6
2) Uccnemyem croiictBa pyrkiun f (X) =6x" +6X+6:
a) D(f)=R;
6) E(f)=[4,5+w);
B) GYHKIMS HE SIBISICTCS HU YETHOM, HM HEYETHOI, T.e. 00IIero BUaa;
r) HyJnei QpyHKiuu Het (T.K. B ypaBHeHHH 6X° +6X +6=0, D <0, cienoBaTebHO, OHO HE HMEET
KOpHEit);
1) uccnenyem GyHKIMIO HA MOHOTOHHOCTB:
£/(x) = (6x? +6x+6) =12x+6
f'(x)=0,=> 12x+6=0

x=-05
X (—o0;—0,5) -0,5 (-0,5;—0)
f'(x) - 0 +
f(x) yOBIBaET BO3pAcTaeT

npu X € (—0;—0,5) - pynkius yosiBaet, npu X € (—0,5;—0) - hyHKLNSA BO3pACTAET;
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e) f(x)>0 npu mobom x;
K)(pyHKIUS HEeTTpepbIBHA.
Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Kpurtepun ounenku:

1) onreHka «5» CTaBUTCSI, €CIIM BEPHO BBIMOIHEHO 86%-100% nperaraeMpix 3a1aHui;

2) onieHKa «4» CTaBUTCS IPU IPABUILHOM BBIIIOJHEHUH HE MeHee 76% npeuiaraeMbIX 3aJaHUM.
3) omeHka «3» CTaBUTCS, €CJIU BBIMIOJHEHO He MeHee 61% mpeyiaraeMbIX 3aaHui.

4) onieHKa «2» - CTaBUTCS, €CJIU BbINOJIHEHO MeHee 60% npeasiaraeMbIxX 3a/laHui.

IIpakTnyeckoe 3ansaTue Nel0
Meron Diinepa 1uist pemeHrs 0ObIKHOBEHHBIX qU(()epeHIIMaTbHBIX YPaBHEHUMN.

Heas: OtpaboraTs TEXHUKY penieHus AudQepeHnnanbHbIX ypaBHEHUH MeTo10M Diiiepa.

IIpakTnyeckasi 4acThb
3aganme. Pemmts 3anauy Ko mst quddeperimansroro pemenns Y =Y —X, Y(1) = 0 ua otpeske
[1, 3] meTomom Ditnepa ¢ marom h = 0,2. M300pa3uts perieHne rpaguueck.

KoHTpoJibHbIe BONPOCHI AJsl 321IUTHI:
1.B 4eM COCTOWT CyTh NPHONMIKEHHOTO HWHTETpUpOBaHUs JU(QepeHINATBLHBIX YPABHCHUN MEPBOTO
nopsizika 1o metony Jditnepa?
2.B xakux ciydasx npumensiercs crocob Ditepa.

OTBeThl 1 KOMMEHTAPHH:

Pemenne:
» Boruucienus ¢ marom h = 0.2:

ip=1 yg=11=0,2,...9,x%,,1=1.+02(+1),y;, 1 =y; +02- [yz-z — X )
Hwxe npuBenensl: Tadnuma 3HadyeHU NpUOIMAKEHHOTO PEUICHUS B y3J1aX PAaBHOMEPHOU CETKH C
mrarom h = 0.2, rpaduk npubImKEHHOTO pelIeH s U JIoMaHas Diepa.

Ii 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3
sz- ] -0.2 -0.432 -0.675 -0.804 -1.1 -1.258 -1.382 -1.48 -1.962 -1.634
4 e ~

1., 2 3 . %
- 05 . \\‘\
_ 1l - ‘\‘\
. L ]
-15 e,

Kontposmmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07

Kpurtepun onenku:

1) omenka «5» CTaBHUTCS, €CIM BepHO BbITONHEHO 86%-100% mpeniaraeMbIx 3aqaHuil;

2) oneHKa «4» CTaBUTCs MPU NMPABUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpenaraeMbIxX 3a1aHuil.
3) otieHKa «3» CTaBHUTCSA, €CJIM BHITIOTHEHO HE MeHee 61% mpeanaraeMbIxX 3aJlaHui.

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIX 3a1aHui.

paxkTnyeckoe 3ansitue Nell
Cymma psna. [Ipusnak J{anambepa.
Heanb: OTpaboTaTh TEXHUKY HCCIEA0BAHUS PSII0B HA CXOJAUMOCTh U HaX0X/I€HUE CYMMBI psja

IIpakTHyeckas 4yacTb
1 1 1

e —
3ananne 1. [Tokasats, 4TO psj CXOAUTCS M HalfTw ero cymmy 18 18° 18
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o
2. VccreioBath psijibl Ha CXOIMMOCTH 110 Tipu3Haky lanambepa: 8"
KoHTpoJibHbIE BONPOCHI 1JI51 3a1UTHI
1.0npenenennie YUCIOBOTO Psiia U €0 CXOAUMOCTH.
2. UccnenoBanue Ha CXOUMOCTh T€OMETPUICCKOM TIPOTPECCHUH.
3.«DTalIOHHBICY» PSAIBL.
4. CpoiicTBa cxoasmuxcs psaaoB. HeoOXoauMpIi Ipu3HaK CXOAMMOCTH Psifa.
5. Kpurepuu cxoIMMOCTH MOJIOKUTENBbHBIX psiioB. [Tpu3nak JanambGepa.
6. 3nakouepenyromecs psaasl. [IpusHak cxonumoctu Jleitoama.
OTBeTbI H KOMMEHTAPHH
.Pemenue:

. 1
1.» D10 psig reomerpudeckoi mporpeccuu. st manHoro psga a=1, q = 18 <1, cnenoBaresbHO, Pl

1 1 1 18 1

P R I R A U
CXOOUTCS U CyMMa psijia paBHaA 18 18 18 18 <
2. » [Ipumenum npusHak cxoaumoctu JlanamOepa. Cuauana 3anuiem Gopmyisl i N-ro u (N+1)-ro
nd _ (n +l)3
YJICHOB psija:, a, = 8—n, a = W
: n+1)® n*) . ((n+1)°® 8") 1
D = lim % = [im (n+D)” c— [=1im u—s =—<1, cinenoBarenbHo, P CXOAUTCS 1O

nowo g N—o 8”+l 8" nsol 8".8 n 8

npu3Haky [lanambepa. <

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Kpurepun oueHku:

1) onrenka «5» cTaBUTCS, €CITUM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU IPABUILHOM BBIIIOJIHEHUU HE MeHee 76% mpeaiaraeMbIx 3aJaHmil.
3) oueHKa «3» CTaBUTCS, €CJIM BHIIOJHEHO HE MeHee 61% mpeanaraeMplx 3a/laHui.

4) orieHka «2» - CTaBUTCS, €CIIU BhIMOJTHEHO MeHee 60% mpeiaraeMpIX 3a1aHUM.

IpakTuyeckoe 3anaTue Nel2
Pacuer anexkTprueckux 1emneil HeCUHYCOUAANbHBIX MEPUOANYECKUX TOKOB C TpUMEHeHHeM psiioB Dypre.
Hesan: HayuuThbcs BBIMONHATE PAaCcU€T AJIEKTPHUYECKHUX LENed HECHHYCOMAATBHBIX TIEPHOANYECKUX TOKOB
Cc mpuMeHeHueM psoB Dypoe.
IMpakTHyeckas 4yacThb

Baganue. st pyuaxiun y= f(X) Haiitu koadduiments a,, « b, psma Oypbe, Ha HHTEpBaIC 27.

KoHTpoabHbIEe BONPOCHI IS 3aIUTHI:
1.Tpuronomerpuueckas popma psina Oypoe?
2.ITpuBenute mpuMepbl MpUMEHEHHs Psi1oB Dyphe Il peteHus MPUKIAIHBIX 3a71ad.
3.3amummTe GopMyITy MO KOTOPOM HaXOAUTCs KO3 GuimeHTsl a,, i b,

Kontposmpyembie komnerennuu: OKO01, OK 02, OKO 4, OK 07

Kpurtepun onenku:

1) omenka «5» CTaBUTCS, €CJIM BEpHO BhITIONHEHO 86%-100% mpenmaraeMbIx 3aqaHuil;

2) oreHKa «4» CTaBUTCSI MPU MPABWIILHOM BBHITIOJIHEHUH HE MeHee 76% TpeiaraeMbIx 3aIlaHui.
3) otieHKa «3» CTaBHUTCS, €CJIHM BBHIIOTHEHO HEe MeHee 61% mpeanaraeMpIx 3a1aHUN.

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mnpeiaraeMbIX 3a1aHui.
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Pa3nes 5. OcHOBBI TeOpPHH BEPOATHOCTH U MATEMATHYECKOM CTATUCTUKH
IMpakTnyeckoe 3ansiTue Nel3
[TpuMeHeHne TeOpUN BEPOSITHOCTH IPU PELICHUH MPO(eCcCHOHANBHBIX 33134

Heab: OtpaboTaTh yMEHHE HCIOIb30BAHUS OCHOBHBIX (OpMYyn KOMOMHATOPUKM U TEOPHH
BEPOSITHOCTEM.

IIpakTnyeckasi 4acThb
3aganmne. 1. CKOJIBKO MOYKHO COCTaBUTh CUTHAJIOB M3 6 ()JIaXKKOB PA3IMYHOTO LIBETA, B3ATHIX MO 27
2. OnpeaenuTh BEPOSITHOCTh HAJEKHOM pabOThl TEXHUUECKOTO YCTPOICTBa, CTPYKTypHAs
cXeMa HaJEeKHOCTH KOTOPOro M300pa)keHa Ha PUCYHKE, €CJIM W3BECTHO, YTO JIEMEHTHI {‘@@
OTKa3bIBaIOT HE3aBUCUMO JIPYT OT JIpyra U BEPOSITHOCTh HA/IEKHOCTH Kaxaoro pasHa 0,9. O
3. Tpu BaroHOCTPOHUTEIBHBIX 3aBOJIA BHITYCKAIOT OJWHAKOBBIC U3JICNHUsS, TIPHYEM MEPBBII
3aBoj npousBoaut 50%, Bropoii - 20%, a Tpetuii - 30% Bcelt npoaykuuu. Ilepssiii 3aBoy Beimyckaet 1%
Opaka, BTOpoOii 3aBoj - 2% u Tpermii - 3%. Haymady oroOpaHHBIN BaroH okasaics ¢ Opakom. Haiitu
BEPOATHOCTH TOTO, UTO BaroH MPOU3BEAECH BTOPHIM 3aBOIOM.

KoHTpo/1bHbIE BONPOCHI IS 3aIUTHI:
1.Yro HaswiBaeTcs n-hakropruaaom?
2. Ilepeuncnute OCHOBHBIC 337]a4i KOMOMHATOPUKU
3.Uto Ha3pIBaeTCA NEpecTaHOBKaMuU?
4. 3anummre GopMyIly U YKCIIa IEPECTAaHOBOK U3 /71 SJIEMEHTOB.
5. Uto Ha3bIBaeTCS COUETAHUSIMU?
6. 3anummTe GopMyiTy U YHCIa COYSTAaHUN U3 71 SIIEMEHTOB TIO 7.
7. 3anumute GopMyy YUCla pa3MEIleHUu U3 1 AIIEMEHTOB I10 7

OTBeThl H KOMMEHTAPHH:
Pemenue:

1 6!

_ Cm . A2 6! I

1. » Umeem n =6, m =2 ; A =———=—=5-6=30. Takum ob6pa3oM, MOXHO cocTaBuTb 30
6-2) 4

curajion. <«

2. » Hane:xHOCTh CHCTEMBI ITEPBOM LIEMOYKH, KaK MOCICI0BATSIIBHO COSAMHCHHBIX 2JIEMEHTOB 1 1 2:

W, =09-09=0,81.
HazieXHOCTh CHCTEMBI BTOPOH LIENMOYKH, KaK ITOCIIE0BATEIFHO COSAMHEHHBIX 2IeMEHTOB 3, 4 1 5:
W, =09-09-09=0,729
HanexHocTh 0JI0Ka CHCTEMBI, KaK CHCTEMBI U3 TapaliebHO coequHeHHBIX dneMeHToB W, n W, :
W, =1-(1-0,81)-(1-0,729) =1-0,19-0,271=1-0,05149 = 0,94851.

HanesxHoCTh Beei cCTeMBl, Kak CHCTEMBI U3 TIOCIIEI0BATENbHO COeIMHEHHBIX anemenToB W, 1 6:
W, =0,94851-0,9 = 0,853659. «
3. » O603HaUNM:

A = {oTOOpaHHBII BaroH okazajcs ¢ Opakom},

B1 = {BaroH nmpou3BeJieH Ha IEPBOM 3aBOJIE),

By = { BaroH npou3Be/ieH Ha BTOPOM 3aBOJIC},

B3 = { BaroH npou3Be/ieH Ha TPETHEM 3aBOJIE | .

P(B)=05, P(B,)=0,2, P(B,)=0,3.
A/B1 = {BaroH, u3roToBJIeHHbIN Ha IIEPBOM 3aBO/JI€, OKa3aJICs ¢ OpaKkom),

A/By = { Baros, u3roToBJICHHBII Ha BTOPOM 3aBO/I€, OKa3aJcs ¢ Opakom},
A/Bs= { BaroH, U3roTOBJICHHBIN Ha TPETHEM 3aBOJIC, OKA3AJICS C OPAKOM }.

P(A/B)=0,01, P(A/B,)=0,02, P(A/B,)=0,03.
Torma
P(A)=P(B))-P(A/B)+P(B,)-P(A/B,)+P(B,)- P(A/B;) =
=0,5-0,01+0,2-0,02+0,3-0,03=0,005+ 0,004 + 0,009 =0,018.
CrnemoBaTenbHO, BEPOATHOCTH COOBITHS, COCTOSIIIIETO B TOM, 4YTO OTOOpaHHBIA BaroH ¢ Opakom
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pasHa 0,018.
BeposiTHOCTH TOrO, 4TO AeTanb, MPOpadOTaBINas IIOJIOKEHHOE BpeMsi, B3sATa M3 BTOPOU
napTuu, onpeaenum no ¢popmyine baiieca.
P(B,/A) = P(B,)-P(A/B,) _02-002 0004 4 :E.
P(A) 0,018 0,018 18 9

Taxum 006pa3oM, BEpOSITHOCT TOTO, YTO BaroH ¢ OpakoM M3rOTOBJICH HAa BTOPOM 3aBO/IE, PaBHA 3 . <

Kontposmpyemsbie komnerenuuu: OK 03, OK 05, OK 06, OK 09

IIpakTnyeckoe 3ansaTue Nel4
[TocTpoenue psAIoB pacnpeiesIeHHs ClIy4ailHON BEJTUYUHBI.

Heanb: OtpaboTaTh TEXHUKY [IOCTPOEHMSI PSAJOB PACIPEACIICHUS CIIy4YallHON BEIMUUHBI.

IIpakTnyeckasi 4acThb
3apnanme. Ha cranmum HaxoauTcss 5 dYenoBeK. BeposTHOCTH TOro, YTO YEJIOBEK, HAXOMSIICHCS Ha
IIEPPOHE CTAaHLMHU, OXHUAaeT 3eKTpuuky paBHa 0,5. CoCTaBUTh 3aKOH pACHPENEICHHS CIydalHOU
BEJIMYMHBI X — KOJIMUYECTBA JItOJIeH, OKUAAIOIINX JIEKTPUUKY Ha IIEPPOHE.

KoHTpoJibHBIC BONIPOCHI A5l 3A1IUTHI:
1.Kakas BenuunHa Ha3bIBACTCA CIy4aliHON?
2.Kakas ciyyaiiHasi BeJIMUMHA Ha3bIBACTCS JUCKPETHOM?
3.0Onumute cxemy bepaymmu. Kakue snemeHTapHbie COOBITHSI TOBTOPSIIOTCS B 9THX OIBITaX?
4 3anummre popmyny beprymm.
5.13 ypHBI, B KOTOPOIl HaxoasTcs 6 OenbIX U 9 YepHBIX IApOB, U3BIEKAIOT 1Iap, (GUKCUPYIOT €ro IIBET,
IIOCJIE YEro BO3BPAILAIOT IIap B ypHY. ONBIT NOBTOPAIOT Tpukabl. KakoBa BEpOATHOCTH TOTO, YTO U3
TPEX M3BJICYEHHBIX [IPH 3TOM LLIAPOB POBHO JIBA OKAXYTCs OeIbIMU?
6.YTo Ha3bIBaETCs 3aKOHOM pacIpe/iesIeHUs CIy4aiiHOM BeTMYuHbI?

OTBeTbl 1 KOMMEHTAPHH
Pemenue.

» Bo3MOKHBI clieiyrolue 3HaueHus ciydaiinoi Benuuunsl X: 0, 1, 2, 3, 4, 5. Haitnem
BEPOSATHOCTH 3HaYeHUH cllyyailHOHM BenmuunHbl X o popmyne beprymim:

1% /1 1
P[AE,D) = Cp°g° = 1'(—) (—) ~ 33

2 1 2 4
Plas) = ctr'a* =5-(3) - (3) =33
2 3
Plas) = ctpe’ = 10-(3) -(5) =53
3 2
P[AE,E) = C3p®q* =10- (E) ) (E) = %
4 1

2
1
P[AEA) = Cipigt= 5(5) .

5.5.0 1\ 1
P(Agc) = Cip®q° =1- (E) '(—
3aKOH pacnpeieICHUs] UMEET BUJ:

3HAYCHUS X; 0 1 2 3 4 5

Beposithoctu pi | 1/32 | 5/32 | 10/32 | 10/32 | 5/32 | 1/32
ITposepka: 1/32+5/32+10/32+10/32+5/32+1/32=1. 4
Kontposmpyembie komnerenuuu: OK 03, OK 05, OK 06, OK 09

| Kpurepum oueHku: ‘
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1) omntenka «5» CTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpix 3a1aHuit;

2) oneHKa «4» CTaBUTCS NIPU IPABUILHOM BBIIIOJHEHUH HE MeHee 76% mnpeuiaraeMbIX 3aJaHNM.
3) oneHka «3» CTaBUTCSA, €CIU BBITIOJIHEHO HE MeHee 61% mpeiaraeMpIx 3aJaHui.

4) onieHKa «2» - CTaBUTCS, €CJIM BbINOIHEHO MeHee 60% npeiaraeMblX 3a1aHNH.

IIpakTyeckoe 3ansaTue NelS
Haxox1eHre BepOsSITHOCTH M YHUCIOBBIX XapaKTEPUCTHK CIIy4ailHOM BEJIMYHUHBI IPU PELICHUH
po(ecCHOHANLHBIX 3a]1a4.
Heau: OTpaboTaTh HABBIKK pEIICHUE 33]a4 Ha HAX0K/IEHUE MAaTEeMaTUYECKOT0 OXKHUIaHUS U IUCIIEPCHUH.
IpakTHyeckas 4acThb
3aganue
JIMcKpeTHas CiTyJaifHas BeTUYMHA 33/]aHa TaOIHIICH

x| 2 | 4 | 5 | 10| 12
p 101 015 (03 |02 |ps

Haiitu ps, maTeMaTnueckoe OXKWJIAHHUE, JUCIIEPCHIO, CPEIHEE KBAAPAaTUYHOE OTKJIOHEHuE. IlocTpouth
MHOTOYTOJIBHUK pacnpeaeneHus. Haiitu u n300pa3uTh GyHKIHUIO pacipeieeHHs.
KoHTpoJibHbIE BONPOCHI /1JI51 3A1UTHI
1.Yro Ha3pIBaeTCS MATEMATUYECKUM OKUJAHHEM TUCKPETHON CIydallHOM BETUYHMHON?
2.YTto Ha3bIBaETCS TUCTIEPCHEN CITydailHON BETMYUHBI?
3. 3anummute GopMyIy sl BHIYUCICHUS CPEAHET0 KBaJAPATHUYHOTO OTKJIOHEHUS AUCKPETHOM CIIydaiHON
BCIIMYHHEI.
OTBeTHI M KOMMEHTAPHM
Pemenue.
» Jl51st 11060 AUCKPETHOW CITy4ailHOM BEUYUHBL 20— X, ~p; = 1
[Tomygaem: 0,1 + 0,15+ 0,3 +0,2 +p5=1. Orcroma p5S=1-0,75=0,25. To ecTh psax pacrpeneacHus
HMEET BUJI:

w | 2 | 4 | 5 | 10 | 12
o, |01 [015 |03 |02 [025

MaremaTtuueckoe oxumanue Haiinem mo popmyne M(X)=E, x, -p,
[Monygaem M(X) = 2*0,1 +4*0,15 + 5%0,3 + 10*0,2 + 12¥0,25 = 7,3.
Jlucnepcuro Haiinem o gopmysne D(X) = M(X?) — (M(X))?, rne M(X%) =X, x,% - p,.
[Tonygaem M(X?) = 4*0,1 +16*0,15 + 25*0,3 + 100*0,2 + 144*0,25=0,4 + 2,4 + 7,5 + 20 + 36 = 66,3
Torna D(X)=66,3 — (7.3)% = 13,01.
CpeHee KBaJIpaTHYHOE OTKIIOHEHUE HaieM 1Mo Gpopmyite a(x) = u’m
[Monygyaem o(0x) = /13,01 = 3,61.
[TocTpoum MHOTOYTOMBHUK pactpenenerus: Ecau 10< x = 12, 1o F(x) =0,1 + 0,15 +0,3 + 0,2
®yHKIMs pacnpesesenns 3aaaetcs Gopmystoit Fx) = P(X < x). <

Kontposmmpyembie komnerennuu: OK 03, OK 05, OK 06, OK 09

Kputepun onenkmn:

1) omtenka «5» CTaBUTCSI, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3a1aHuit;

2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOHEHUHN HE MeHee 76% mpeuiaraeMbIX 3aaHHA.
3) omieHka «3» CTAaBUTCSA, €CITU BHITIOJHEHO HE MeHee 61% mpeiaraeMbIx 3a1aHui.

4) orieHKa «2» - CTaBUTCS, €CIIM BBIMOTHEHO MeHee 60% mpeanaraeMpIx 3a/laHui.
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22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

43.

IlepeyeHb BONPOCOB i MOATOTOBKH K IK3aMEHY:

Kaxk HaiiTu MOysIb KOMITJIEKCHOTO yncia?
Kak HaiiTu apryMeHT KOMIUIEKCHOTO yuciia?
Kakue koMIieKCHbIe Yciia HA3bIBAIOTCS COMPSKEHHBIMU?
Kakue cymecTByrOT GOpMbI KOMITJICKCHBIX YHCET?

Jatb onpenenenue rpada.

Kakue neranu npu n3obpaxennu rpada He BaKHBI?

Uto Ha3bIBaeTCS MapUIPyTOM?

Uto Ha3bIBaeTCS LENbBIO?

Uto Ha3bIBaETCS LUKIOM?

. UTo Takoe cTerneHp BepIIuHEI rpada?

Yr0 Ha3BIBAETCH LIENBIO?

. Kakoe 4uciio Ha3bIBAIOT KOMITIEKCHBIM?
. YUro npenacraBiseT co00 yrcio i?

Uto Ha3bIBaeTCS MapUIPyTOM?

. Kakue cymectByroT (hOpMBI KOMIUIEKCHBIX YUCEN?

Yt0 Ha3bIBAETCS [IUKIOM?

. Kakas ¢yakius HazeiBaeTcst cinoxuou? [IpuBeaure mpuMepsl.

. Chopmynupyiite oOuiee mpaBUiIo HAXOXKACHUS IPOU3BOJHON (YHKIIUH.

. MOXHO 11 BEIYMCIIUTH MIPOU3BOAHYIO JIF000H (DYHKIINH, TTONB3YSACH ONpPEeICHUEM TPON3BOIHOM?
. Kak Beruncnuth yrioBoit ko3dduuueHT kacaTeabHON K KpUBOH B JaHHOH Touke?

.KakoB reomerpuueckuil cmbici Ipou3BojgHON? Kak reomerpuuecku oOmpenenuTbh 3HAUYECHUE

IIPOU3BOJIHON B TOUKE?
[TpuBeauTe NpUMEpPhl HCIOIB30BAHUS IPOU3BOIHOMN MPU ONPEEIIEHUN CKOPOCTH PA3IUYHBIX

MIPOIIECCOB.
B 4em 3aknrouaercst npu3HaK Bo3pacTaHus 1 yObIBaHUS QyHKIHN?

B yem 3akrouaeTcs HEOOXOUMBIN MPU3HAK CYIIECTBOBAHUS IKCTpeMyma?

B uem 3akmroyaeTcsi TOCTATOYHBINA IPU3HAK CYLIECTBOBAHUS SKCTpeMyMa?

Kak oTbICKHBaIOT 3KCTpeMyMbI (DYHKIIMU C TOMOIIBIO BTOPOH IPOU3BOAHOM?

B yem paznmune Mexy HaX0KACHHEM MaKCHMyMa U MUHHUMyMa (QyHKIH?

B yem paznmune Mexry HaX0oKAeHHEeM HanOOJIbIIero 1 HAMMEHBIIETO 3HAYSHUH (QYHKIIHU?
Kakas pyHkiMs Ha3pIBaeTCs EPBOOOPA3HOM JIJIs 3a1aHHOM QYHKITUH?

Kax 3anmcartp BCI0 COBOKYITHOCTB IIE€PBOOOPA3HBIX (DYHKITHIA?

Yo Ha3bIBaeTCs HEOMPEACIICHHBIM I/IHTeraJIOM?

[Touemy MHTETrpasl Ha3bIBACTCSI HEOTPE/ICIICHHBIM?

Yro o3Hauaet nocrosiHHasi C B ONpe/ieIeHHH HEONPeIeICHHOTO HHTerpaa?

Uro Takoe onpeaeneH bl nuTerpan?

ChopmynupyiiTe OCHOBHBIE CBOMCTBA ONPEIEIIEHHOT0 HHTETpaia.

B 4em 3akiarogaercs reoMeTpUUECKUN CMBICT ONIPENEICHHOIO HHTErpaia’?

MoskeT 1 1I01a1b KPUBOJIMHEWHOM Tpanenuu ObITh OTPULIATEIbHOMN?

MoskeT 11 TIIoIIa/ib KpUBOJIMHEHHOM Tparnenuu ObITh PABHON HYJIO U IoYeMy?
[TpuBenute nmpuMepsl GU3NUECKUX 3a7a4, KOTOPbIE MOKHO PELIUTh C MOMOIIBIO0 OMPEIEIIEHHOTO

HUHTCrpaia.
B uem cocTout I‘eOMCTpI/I‘leCKI/Iﬁ CMBICJT HCOTIPECACIICHHOT'O I/IHTeraJ'Ia?

VYpaBHEHHE KAaKOro BHUJa HA3bIBAETCS JIMHEHHBIM OJHOPOJHBIM YpaBHEHHEM BTOPOTO IMOPSIKA C
MOCTOSIHHBIMH KO3 punineHTamMu?

Kakoe oOmee pemenne umeer auddepeHnnanbHOE ypaBHEHHME, €CIM BCE KOPHHU
XapaKTePUCTUUYECKOTO YPaBHEHUS ICUCTBUTEIbHbIE U Pa3TUYHbIE?

Kakoe oOmee pemenue umeer auddepeHInanbHOE ypaBHEHHE, €CIIM  BCE KOPHHU
XapaKTePUCTHYECKOTO YPABHEHUS ICHCTBUTEIIHHBIC U paBHBIC?
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44,

45.

46.

47.
48.
49.
50.
51.

52.
53.

54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.

Kakoe o0mee pemreHue nMeer auddepeHnIHAIPHOE ypaBHEHWE, €CIH BCE KOPHHU
XapaKTepUCTUYECKOI0 ypaBHEHUSI MHUMbIE?
Kakoe o0miee pemieHue umeer nauddepeHMABEHOE YpaBHEHHE, €CIIM BCE KOPHU

XapaKTePUCTHICCKOTO YPABHEHHUS KOMIUICKCHbIE?
Haiitu obmiee pemenne ypaBaenuit Y -7y’ +10y =0.

Omnpenenenne qudhepeHInaILHOT0 YpaBHEHUS IEPBOTo Mopsiaka?
Haszpatp anroputm peuieHust AudQepeHnanbHoro ypaBHEeHUS € pa3aeliaiouMUCs
IIEPEMEHHBIMU.
Omnpenenenne quddepeHnaIbHOro ypaBHEeHHEM BTOPOTo nopsiaka?
OnpeneneHne TMHEHHOTO OTHOPOIHOTO U PepeHIINaTBHOTO ypaBHEHUSI BTOPOTO MOPSIIKA C
MTOCTOSTHHBIMH KO3 HUIIMEHTaAMU?
HasBarp anroputm pemenus qudGepeHnnaIbHOro YypaBHEHUS BTOPOTO OpsaKa?
Haiite onpenenenne JJYUIIL.
UYro Takoe nopsinok AYUII?
Kakoga xnaccuduxarms 1Y YI?
I'eomerpuyeckas narepnperanus Y UIIL.
Yro Takoe xapakrepuctuku Y UII?
Uto Ha3BIBACTCS YUCIOBBIM psiioM?
UYTo Ha3bIBaE€TCSl YACTUYHBIMU CyMMaMHu psiia?
Cdopmynupyiite HeOOXOAUMBII MPU3HAK CXOIUMOCTH YUCIOBOTO Psa.
Cdopmynupyiite npusnak [lanambepa.
CdopmynupyiiTe OCHOBHBIE CBOWMCTBA PSIIOB.
Cdopmynupyiite npuznak Kommu.
[Nepeuncnure OCHOBHBIE 3a]a9 KOMOMHATOPHKH.
Uro Ha3bpIBaeTCs n- GaxTopraniom?
UYTto Ha3bIBaETCA EPECTAHOBKAMU?
Uro Ha3pIBaeTCs MepeMereHusIMu?
UTo Ha3bIBACTCA COUECTAHUSIMU?
Brraucaure yncno MEPECTAHOBOK U3 5 npeaAMETOB.
Kak ¢popmynupyetcst Teopema CioxKeHUs BEPOSTHOCTEN?
Uemy paBHa cymMa BEpOSITHOCTEN POTUBOIMOIOKHBIX COOBITHI?
B kop3une 5 6enbix, 3 4epHBIX U 7 IOJ0CATHIX MIapoB. UeMy paBHA BEPOSATHOCTH IOCTATh HAYTa
OJIHOIIBETHBIHN T1ap?
YTto Ha3bIBaeTCs YCIOBHOUN BEPOATHOCTHIO?
Kak ¢popmynupyercst TeopemMa yMHOXKEHHS BEPOSTHOCTEN?
Kaxkas BenmnumHa Ha3bIBAE€TCS TUCKPETHON?
Urto Ha3bIBaeTCs 3aKOHOM pACIpe/ieIeHHs ClTy4yallHOM BETUMYUHOMN?
UTto Ha3bIBaeTCSI MAaTEMAaTUYECKUM 0KMJIAHUEM JTUCKPETHOU CIy4yallHON BETMYMHON?
Yro Ha3pIBaeTCA AUCIEPCUEN CITydallHOM BETMYMHBI?
Kakoii 3akoH pacnpeneneHus: Ha3bIBaeTcsa OMHOMUATBHBIM?
MeTtob1 TPUOIMKEHHOTO BBIYUCIICHUS HHTETpaia
3anummuTe GopMyITy TPSIMOYTOJILHIKOB
Kax BEIYHCIUTE OnpeiesieHHbIN HHTETpai mo (Gopmyse mpsIMOyroJIbHUKOB?
B ueM cocTOUT CMBICHT BBIUKCIIEHUS OTIPEICTIEHHOTO HHTErpaja mo Gpopmyiie Tpanenuii?
Kax Beraucnuth onpeaeneHHblil uHTerpai no hopmyne Cumrcona?
1.YTo noHUMaeTcs MoJ, 3aKOHOM 60JIbIINX YHCe?
Yro Takoe mpubmmkenHoe nuddepeHimpoBanue?
Uto Takoe mar HHTEepPIOJISIIIIHN?
Kaxk naliTu mar uatepnonsuuu?
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89. Kak HaiiTu nepByt0 KOHEUHYIO Pa3HOCTh?
90. Kak Berynciutsb q?

91. Yro HaseBaroT 3axadyei Komm?

92.  Kaxoii mpuMeHSIOT METO Il pereHus 3anaun Komu?
93. B uem coctout cyts Meroaa Ditnepa?

94.  Yro Takoe mar pa3oueHus?

95. Kak BBMUCIUTH a0COTIOTHYIO MOTPEIIHOCTH?

96. JlaiiTe onpeeneHue mporu3BOTHOM.

97. Chopmynupylite o01Iee MpaBUiI0 HAX 0K JACHHS TPOU3BOIHON (YHKIIUH.

98. M0OXHO 1T BBIYUCIUTH IPOU3BOJHYIO JIF000M (DYHKIIMHU, TOTIB3YSICh OMPEIEICHUEM ITPOU3BOIHOM?

99. Kak BBIYMCIHTH YIIIOBOK KOA(DPHUITMEHT KacaTeIbHOM K KpUBOW B JaHHOM TOUukKe?

100. KakoB reomerpudeckuii cmbicia npou3BogHon? Kak reoMmeTpuyecku onpeaesiuTh 3HaUeHUe
IIPOU3BOJIHON B TOUKE?

101. B ueM 3akmmouaeTcss MEXaHUYECKUM CMBICH MPOU3BOIHOM?
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TunoBoii BapUaHT 3K3aMECHAIIUOHHOI'O oujera

BapuanTt 1
KV-54
OTXT —ctpykryproe noapazaeneane OpUIIC — punmana CamI'YIIC
Paccmotpeno npenmeTHoOM SK3AMEHAIIMOHHBIN BUJIET Ne 0 YTBEPXJIAIO
(IuKII0BOI) KOMHUCCHEH EH.01.ITPUKJITAJHAA MATEMATHKA 3aMeCTUTENb TUPEKTOpa
« 31 » aBrycra 202 _r. (aucnurTnHa) o yuebnoii padore CITO

Ipencenarens TTITK (OTXKT)

I'pyoma Cemectp III

« 31 » aBrycra 202_T.

OuenuBaeMble KOMIETEHIIUH

OK 01, OK 02, OK 03, OK 04, OK 05,0K 06, OK 07,0K 08, OK 09, IlK 5.4.

HNHcTpyknus 1is1 00y4aromuxcs

DK3aMeHalMoHHass paboTta BkIouaeT 20 3a7aHUN MO OCHOBHBIM pa3jeiaM MaTeMaTHUKHU: TEOpHs
MHOKeCTB H TpadoB, uddepeHHaTbHOE U HHTErpajibHOE HCUYUCieHue, auddepeHranbHbie
YPaBHCHHS, PSAIObI, TEOPUS BEPOSITHOCTEH W MaTeMaTHyecKas CTAaTUCTHKA, YHCICHHBIC METOJBI,
KOMIUIEKCHBIE YHCIIA.

Yacte lcomepxut 14 3amanuii ¢ kpatkum pemenueM (1-14) mo 1 Gamry, Yacts 2 coaepKuT 3aaHusi ¢
pa3BepHyThIM perienueM (15-18) mo 2 6amna, (19-20) no 3 Ganna.

Kputepun onenkn

OtmMmeTKa (OIIeHKA)

KonnyecTBo mpaBHIbHBIX
OTBETOB B %

KosndecTBo nmpaBUIbHBIX
OTBETOB B Oaax

5 (OTIMYHO) 86 -100 25-28

4 (xoporio) 76 - 85 22-24

3 (YIOBIETBOPHUTEIHHO) 61-75 17-21
2 (Hey/IOBJIETBOPUTEILHO) 0-60 0-16

Bpemst Boinosnenns 3aganuii — 180 munyr

Yacrb 1.3a7a4u ¢ KPATKUM pelIeHHEM:
1 6ana1). AnreOpanueckast popma KOMIJIEKCHOTO YMCIIa, M300paXX€HHOTO Ha PUCYHKE,

¥ 4

3
0 i %

-2 z

, IMeeT BHI. ..

2. (1 6a/11) Haiitu cymMy KOMILIeKCHBIX uncen: 2, = 2+ 31l u Z, = 5—7i

3.(1 6ana) Haiiti yrinoBoit ko duimeHT kacarenbHol K rpaduky QyHKIUH

f(x) =x* —3x+ 4B roure Xy = —2.

4. Haiiyiure mipousBofHyto Gynkmun ) = Sin 7x,
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2
5. (1 6a/ur) Haliagute HeonpeaeneHHbI HHTErpal I(SX —2C0s X) dx .

6. (1 6amn) Janb! xBa MHoxecta: A=12; 3;4} u B={1; 2; 3;4}. Haiixute nepeceucnue nanubix
MHOKECTB.
7. (1 6aan) Haiigure o6mee pemenne auddepeHUaANTBHOTO YpaBHEHHS BTOPOTO TOPSIKA C

NOCTOSIHHBIME KO3 uimentamn ¥~ — 3y* + 2y = 0.
8. (1 6an) Kakas mociienoBaTeIbHOCTh COOTBETCTBYET 3a/IaHHON (hopmyJie

o) =)

1 1 1
Nni,2,3,..1n 2) L= =5 e e
2 3 n

101 1
3)2,4,6,8,...2n N1;=; =5 =, e
1’6" 8

9. (1 6a11) Koapdumuent a, psna @ypbe B TPUrOHOMETPUUECKOM (popMe BBIUUCISETCS 110 (hopMyIIe:
V5
j f (t) cos(naxt)dt .
72
,
o 1 f(t)dt.
2

, 7
3 = j f (t) sin(noyt)dt.

Ty

27
Dl

2
y T

3
dx
10. (1 6aan) Haiigute 3HaYeHUEe OpAMHATHI ), NPU BBIUUCICHUS ONPENECIEHHOIO UHTErpaa e
2
METOJIOM NIPSIMOYTOJIbHUKOB, Pa3JI€UB IPOMEKYTOK MHTErpUpoBaHus Ha 10 paBHBIX YacTeH.

4

11. (1 6amn) Onpenenute yucio pedep, MHIUACHTHBIX BeplInHe 1:
12. (1 6ana) Haiinure mMareMaTHYeCKOe OXUIAAHHWE JUCKPETHOW CIydailHOW BEJMYUHBI X, 3aJaHHOU
3aKOHOM pacIpeIEIeHUs:

%l 215 |8 |3
Filo1] 0,4]0,3]0,.2

A

13. (1 6ana) YersIpe maccaxkupa camsiTcs B AJIEKTPOIOE3)I, COCTOSIIHIA U3 § BaroHoB. KaxkIblii maccaxup
C OJIMHAKOBOM BEPOSTHOCTHIO MOKET CECTh B J1t000i 13 8 BaroHOB. ONpeaenTuTh YUCIIO BCEX BO3MOKHBIX
BapHaHTOB pa3MEIIEeHUs [TaCCaKUPOB B MOE3/IE.

14( 1 6an1) [To Tabnuie 3HaYeHUH GYHKIUU
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X 0 1 2
y 0 5 8
cocTaBJieHa Ta0JIMIla KOHEYHBIX PA3HOCTEH:
0 0 )
1 5 3
2 8
2
Haiinure A y .
Yacrts 2. [IpeacraBbTe pa3sBépHyTOE pellieHue
15. (2 6amna) IIpencrasurs unciao Z = —4 — 4i g TPUTOHOMETPUIECKOH hopme

2
16. (2 6amna) ®urypa, orpaHMuEHa YKA3aHHBIMH JIUHUAMH: Y = 2X— X", y= 2—X . 3anuummre
onpeAenEHHbIA HHTETrPpall, BRIPAXKAIOIINUN TUIOMIaIb 3TON (DUTYPBI, CETalTe YepTeK.

= 1

17. (2 6anna) Haitnure cymmy psana - 7 n.
n=

dy sinx
18. (2 6a.11) Haiinure obmiee pemenne angGepeHnnalIbHOro ypaBHEHUs & - e y

=0

19. (3 6amna) Ilone3nass MOIIHOCTD, BbIIEIsIeMasi BO BHEIIHEH YacTH ICIH, JTOCTUTaeT HAHMOOJbIIEro
3HaueHus 3 Bt npu cune Toka 3 A. HaiiTu 3HaueHuEe BHYTPEHHETO COIPOTUBIICHMUS I

20. (3 6anaa) OnpenenuTh BEPOSATHOCTh HAJEKHONH pabOTHI TEXHUYIECKOTO
YCTPOKMCTBA, CTPYKTYpHasi cXeMa HaJeKHOCTH KOTOPOTOo H300pakeHa Ha @
PHUCYHKE, €CJTH U3BECTHO, YTO 3JIEMEHTBI OTKA3bIBAIOT HE3aBHCHMO APYT OT

Jpyra 1 BEpOSTHOCTh HAJCKHOCTH KaXk0oro paBHa 0,9. @

[IpenonaBarens

ITAJTOHBI OTBETOB

No
3a7aHui B
TecTe NN

ounere

Otmser | Z=3-2i | 7-4i -7 7SinX7x 53 (2,3,9)
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8 9 10 | 11 | 12 13
v= Ce¥+Chef 2 1 2 | 2 | 64 40320
14 15 | 16 17 18 19
-2 _ m = 2 1 1 0,9801
4V 2(cosd+isind) ) —xTE3xtr2) o 5
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KPUTEPMM OLIEHKI

OtMmeTka (O1IeHKA)

KosmnuecTBo nmpaBuibHbIX
OTBETOB B %

KonruecTBo npaBUIIbHBIX
OTBETOB B Oajl1ax

5 (OTIMYHO) 86 -100 25-28

4 (xopor1io) 76 - 85 22-24

3 (YyAOBJIETBOPUTEIHHO) 61 -75 17-21
2 (HEYIOBJIETBOPUTEIIHHO) 0-60 0-16
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