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1 ITACHHOPT ®OHJJA OIHEHOYHBIX CPEJICTB

@®oHp oueHOUHBIX cpelacTB yueOHoro npenmera OINLO1 Martemarnyeckue MeETOIbl PELICHMS
MPUKIIAJAHBIX TPO(QECCHOHANBHBIX 33724 MOXXET OBITh HCIIOJIB30BAaH MPHU Pa3IWYHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHSIX, B TOM 4YHMCI€ U Kak JUCTAaHLMOHHBIE KOHTPOJIbHBIE CPEACTBA IMPHU 3JIEKTPOHHOM /
JTMCTAaHIIMOHHOM OOYYEeHHUHU.

B pesynbrate ocBoenus yueOnoro mpeamera OIL.O1 Marematnueckue METOABI PELICHMS
MPUKIIAJAHBIX MPO(EeCCHOHATBHBIX 3a7ay oOydarouuiics 1oJbkeH obnaaats npexycMorpenHbiMu OI'OC
mo crnenuanbHocTH 11.02.06 TexHuveckas SKCIUTyaTallds TPAHCIIOPTHOTO —PaJHO3JIEKTPOHHOTO
o0opynoBaHus (IO BUAAM TPAHCIOPTA) CIEAYIONUMH 3HAHUSMH, YMEHHSIMH, KOTOpbIE (POpMHUPYIOT
obmmue U npodecCHOHATIbHBIE KOMIETEHIUH, a TaKXKe JMYHOCTHBIMHU pe3ylbTaTaMH, OCBAUBAEMBbIMU B
paMKax mporpaMMbl BOCIIUTAHHS .

¥Y1. CocTaBisTh U YUTATh CTPYKTYPHBIE CXEMbl MH(OPMAIIMOHHBIX ITPOLIECCOB;

¥2. CocTaBnsTh apXUTEKTYPY MOCTPOCHUS CETH, CO3aBaTh HOBYIO 0a3y JaHHBIX, OJIb30BATHCS U
CTPOUTH JMArpaMMbI M CXEMBI 10 UCIOIb3yEMbIM JaHHBIM;

¥Y3. Nucnonb3oBaTh NpUEMbl U METOJAbl MaTEMAaTUYECKOI'O CHHTE3a M aHalu3a B Pa3IMYHBIX
poheCCHOHATTBHBIX CUTYAITHSIX.

31. OcHOBHBIE MOHATHS U METOJIbl MATEMAaTUUECKU-IOTHYECKOI0 CUHTE3a U aHAJIN3a JIOTHYECKUX
YCTPOWCTB;

32. CocraB, ()yHKIIMM M BO3MOKHOCTHU MCIOJIb30BaHUA MH(DOPMAIIMOHHBIX M MaTeMaTHYECKUX
TEXHOJIOTUH B IPO(ECCUOHAIbHON AEATEIbHOCTH.

OK 01. Beibupats criocoObl penieHus 3a1a4 npopecCHOHATBHON ASSITETLHOCTA TPUMEHUTEITHHO
K Pa3JINYHbIM KOHTEKCTaM;

OK 02. Ncnonp30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, aHAIHM3a U UHTEPIPETaluy HH)OpMaIH
1 MH(OPMaMOHHbIE TEXHOJIOIUHU JJIS BBIIIOJHEHHUS 331a4 NPo(hecCHOHAIIbHOM JesITeIbHOCTH;

OK 04. O dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

- IHYHOCTHBIE Pe3yJIbTaThl:

JIP 2 TlposBisitomyii akTUBHYIO TPAXKAAHCKYIO MO3UINIO, IEMOHCTPUPYIOIIMM MPUBEPKEHHOCTD
IPUHIUIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH AKTUBHBIH M YyJacTBYIOIIMH B
CTYZICHYECKOM M TEPPUTOPHAILHOM CaMOYIIPAaBICHUH, B TOM YHCJIE Ha YCIOBHSX IT0OpPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOJCHCTBYIOINI M yUaCTBYIOUIHH B A€ATEIbHOCTH OOIECTBEHHBIX OPraHU3aIUM.

JIP 4 [IposBastomnii U TeMOHCTPUPYIOIINN YBaXKEHUE K JIFOASIM TPYZa, OCO3HAIONIUN IIEHHOCTh
cooctBeHHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
poheCCHOHATTLHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEa.

JIP 23 [TonyueHue oOyyarommuMuUcs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus TMYHOCTH.

JIP 30 OcymecTBisomuid MOUCK W HCHOJb30BaHWE HWHGOpMalKK, HEOOXOIUMOU JUIs
3¢ (GEKTUBHOTO BBIOJHEHUS PA3IMYHBIX 33124, TPOPECCHOHATBHOTO M IMYHOCTHOT'O PAa3BUTHSI.

(DOpMOf/'I HpOMCXCYTOqHOﬁ arreCTaluu 110 y‘{CGHOf/’I JHUCLHMILIMHE SBISETCA NHUCbMEHHBIM SK3aMeEH.



2. Pe3yaabTaThl 0OCBOCHHS Y4eOHOI0 IpeaMeTa, MoAJIesKallue NpoBepKe
B pesynbprare arrectanmu Mo y4eOHOMY IMpEIMETY OCYIIECTBIISCTCS KOMIUIEKCHAsl MPOBEpKa

CIIEIYIOIMX YMEHHH W 3HaHWM, a TakkKe IuHAMUKa (QOpPMUPOBaHUS OOIIKX, MPO(ecCHOHATBHBIX

KOMIIETCHITUH M JJHNIHOCTHBIX PE3YIbTAaTOB B paMKax MporpaMmMbl BOCITUTaAHUA:

Tabnuna 1.1.
DopMbI U
Pe3ysabTarsl 00yyeHus: MeTO/IbI
YMeHUSs, 3HAHUS, 001IME U KOHTPOJISI U
Iloka3aTein oLeHKH pe3yJibTaTa
npogdeccuoHaJIbHbIE OLIEHKH
KOMIIeTeHI[UH pe3yJabTaToB
00y4eHust
Ymerh:

V1. [Ipumensts
MaTeMaTU4YeCKUe METO/IbI JIJIst
petieHus npogeccuoHaIbHBIX
3ajady;

OK 01,0K02, OK04

JIP 2,JIP 4,

JIP 23,JIP 30

- Haxoxxaenue npousBoiHON QyHKINU;

- Haxoxnenue Hanbomp1iero u
HaMMEHBUIET0 3HaYeHUH (YHKIUY;

- Ucnonp3oBanue TabauIbl IPOU3BOIHBIX,
CBOWCTB M npaBui auddepeHunpoBaHms;

- Cocrasnenue nudpepeHuaibHbIX;
YPaBHEHUH Ha MPOCTEUIINX 3a/1a4ax;

- Pemenne muddepeHnnanbHbIX ypaBHEHUH
IIEPBOTO U BTOPOTO MOPSJIKa,

-Pemienne BOTHOBOrO ypaBHEHUS;

- UccnenoBanue QyHKIIMM U IOCTPOECHUE
rpajduxka;

- HaxoxneHne HeonpeeIeHHbIX HHTETPAJIOB
- Ucionp3oBaHue TabIUIIBI HHTETPAJIOB,
CBOICTB M ITpaBWJI NHTETPUPOBAHUS;

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

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

- Uucnennoe nuddepeHnnponBanue,
MHTETPUPOBAHUE U PEICHNE OOBIKHOBEHHBIX
nudepeHIATbHBIX YpaBHEHUM

- MccnenoBanue psoB Ha CXOAUMOCTh U
pacxoanMOCTh

- [lpumenenue rpadoB Ha MpaKTHKeE.

- Mcnonp30BaHne OCHOBHBIX (hOPMYIT
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH;

- Pemienue pa3nuyHbIX 33124 Ha HAXOXKJIEHUE
BEPOSTHOCTH COOBITHSI.

- Haxoxnenue 3akoHa pacrpeneiaeHHs
JUCKPETHOM CIIy4allHOM BEJIMYUHBI
- Hcnonb3oBanue  (Gopmyibl
(OmHOMUHAIILHOE pacIpe/ieNICHHE)
-Pemenune pa3nuuHbIX npodeccuoHanbHbIX
3aj1a4

- Belunciienne MaTeMaTu4ecKoro 0KMIaHue

bepnynu

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




Y TUCTIEPCUU CITyYaliHOW BETUYMHBI

- Ucnonp30BaHne METO/I0B MAaTEMAaTUYECKOTO
aHaJIM3a [PU PEUICHUH NTPUKJIAJHBIX 3a1a4
BelntosniHeHME onepanuii HaJy MHOKECTBAMHU

y2. Penrate MIpUKJIaJIHbIE | - BhInosiHeHUE NeHCTBUIN ¢ KOMIUIEKCHBIMHU YcrHbIi onpoc.

AJIEKTPOTEXHUUECKUE 3aJ]auyl | YUCIIaMH B alreOpanyecKoi, Pesynbrar

METO/IOM KOMIUIEKCHBIX YHCEN; | TPUTOHOMETPUYECKOM, TOKa3aTeIbHOM 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. KommuiekcHble uncia u - 3Hanue Bcex (GopM KOMIUIEKCHOTO YHCIIa, YcrHbIM onpoc.

NEeHCTBUS HAJl HUMH, METO/IbI IIOCTPOECHHUE TE€OMETPUUYECKON Pesynbrar

peLIeHUs] CUCTEM JIMHEHHBIX WHTEPIPETALNH, BBIYUCICHUE KBAaJIPaTHOTO | BBIIOJIHEHUS

YpaBHEHHI; KOPHSI U3 KOMIUJIEKCHBIX YHCEN, 3aJIaHHBIX B | IPAKTUYECKUX

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

ypaBHEHUH CaMOCTOSITENIbHBIX

pabor.

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

MaTEMaTHYECKOM CHHTE3E U NIEPECTaHOBOK, pa3MEUICHUI U COUeTaHUI Pesynbrar

aHanu3e, JUCKPETHON - Bocipoussenenue ¢popmyn ans BBIIIOJIHEHUS

MaTeMaTHUKe, TEOPUU HAaXO0JIeHUS KIACCUYECKOU U MPaKTUYECKUX

BEPOSITHOCTH M MATEMATUYECKOM | CTATUCTUYECKON BEPOATHOCTH CIy4alHBIX 3aHATHUH.

CTaTUCTHKE. COOBITHI Pesynbrar

OK 01,0K 02, OK 04 - HaxoxneHus 3Ha4€HUI YHUCIOBBIX BBIIIOJIHEHHS

JIP 2,JIP 4, XapaKTEepPUCTUK JTHUCKPETHOM CIy4alHOU CaMOCTOSITCIIbHBIX

JIP 23,JIP 30 BEITUYUHBI, pabor.

- [Ipumenenne Merona Dinepa i peleHus
mudepeHIMaTbHBIX ypaBHEHUI

- Pemenue 3apannii npuKIIagHOTO XapakTepa
Ha IPUMEHEHNE TEOPUH BEPOSTHOCTEM.
-IIpuMeHeHne CBONCTB HEMPEPBIBHBIX
byHKIMHA

- Bocnipou3sBeieHre OCHOBHBIX IIOHATHN
TEOpUHU MHOKECTBA U Teopuu rpadon

- [Ipumenenne merona Oypee

- OnucaHue npoueccoB B €CTECTBOZHAHUU U
TEXHUKE C TOMOIIbIO TU(PepeHIINaTBHBIX
YpaBHEHUM.

- Beluncienne MOITHOCTH B LIENHU
ITOCTOSIHHOTO TOKa

- [IppumeHeHne onpeneIeHHOro NHTErpaia K
BBIUHMCIICHUIO MJIOLIa el MI0CKuX Quryp,
00BEMOB TeJI BpallleHusl, TyTH, IPOUICHHOTO
TOYKOU

- 3aMeHa ONPENEIEHHOT0 HMHTErpasia
COOTBETCTBYIONIEH UHTETPATIBHON CYMMOI




- 3nanue GopmyIbl TpUOTUKEHHOTO
BBIYHCIICHHS], OCHOBAHHOW Ha MEPBOI
HHTEPHOJIAIIMOHHON (hopmyse HeroToHa
- [IpumeHenue Ha MpaKTUKE TPU3HAKa
Hanambepa

- [locTpoenust psoB pacnpeesieHus
CIIy4ailHON BEJIMYHUHBI

- CocraBiieHME 3aKOHA paclpeesieHus
BEPOSATHOCTEM

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

b epeHIMATEHBIX YpaBHEHUI

3. OueHka ocBoeHHsl y4eOHOr0 mpeaMera
3.1. ®opMbI U MeTObI OLlEHUBAHUS
[IpenMeToM OIIEHKH ClIy>KaT yMeHus U 3HaHus, npeaycMmoTpenusie @I'OC no nmpeamery OI1.01
MatemaTudecKkre METOIbI PEIICHUS TPUKIIATHBIX TPOQECCHOHATBHBIX 3a/1a4, HAPABJICHHBIC HA
(dbopmupoBaHUe 00IIUX U TPOPECCHOHATBHBIX KOMIICTEHIIHIA, @ TAKXKE TMYHOCTHBIX PE3yJIbTATOB B
paMKax mporpamMMbl BOCTTUTAHHUS.



KoHTposb 1 o11eHKa 0cBOEHUS y4eOHOro peaMeTa 1o TeMaM (paszesnam)

Tabmuua 2.2.
DJieMeHT DopMBbI U METOAbI KOHTPOJIS
y4eOHOoM Texkyummii KOHTPOJIb Py0Ge:xHbIii KOHTPOJIb IIpome:kyTouHas arTecTanus
AUCHUTLTUHBI
®opMa KOHTPOJISI IIposepsiembie | @opma kouTpoJsa | IlpoBepsiembie dopma IIpoBepsiembie
Y, 3, OK, IIK Y, 3, OK, IIK KOHTPOJIA Y, 3, OK, IIK
Paznen 1 OK3amen Vi, 31
JIeMeHTbI OK 01,0K0 2,
JIMHEHHOM OK 04
anreopbl JIP 2, 4, 23, 30
Tema 1.1. -1.3. Yemmuwiii onpoc Vi, 31
Bsenenue. Yemmuwiii onpoc; pezynemam OK 01,0K0 2,
CucreMsl BbINOJIHEHUSL NPAKMUYECKUX OKO04,
JIMHEUHBIX pabom, JIP 2, 4, 23, 30
ypaBHCHHUH. pe3yibmam GblNOAHEHUs]
camocmoAameslbHblx pa6om
Ipaxmuueckoe 3ansamue Nel
Camocmosmenvras paboma Nel
Pazgen 2 Oxzamen V2 31
Teopus yunce 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
Pazpen 3. Oxzamen Vi, 32




OcHoBBI OK 01, OK 02,
AUCKPETHOMH OK04
MATEeMATHKHU 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
rpadoB
Pa3zneua 4. Oxzamen Vi, 32
MaTteMaTHYEeCKH OK01,0K 02,
 aHaams3 OK 04,
JIP 2, 4, 23, 30

Tema 4.1.-4.4. Yemuwii onpoc Vi, 32
Huddepennmans | Ilpaxkmuueckoe 3anamue No5 OK 01,0K 02,
HOE U Ilpakmuueckoe 3anamue Neb OK 04,
WHTETpabHOE Camocmosmenvnas paboma Ned | JIP 2, 4, 23, 30
HCUHCIICHUE.
Tema 4.5.-4.6. Yemuwiu 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 Yemuwiu onpoc Vi, 32
Uucnennoe Ilpakmuueckoe 3anamue Ne8 OK 01,0K 02,
unterpupoBanue | Camocmosmenvrasn paboma Ne6 | OK 04,

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




Tema 4.13.-4.15

Yemuwu onpoc

Vi, 32

Psane Ipaxmuueckoe 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,
TeopuH 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,
Teopemsl Camocmosmenvras paboma Ne9 | OK 04,
CJIOJKEHUS U JIP 2, 4,23, 30
YMHO>XEHUS
BEPOSITHOCTEN
Tema 5.3.-5.4 Yemuwiii 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 | Ilpaxmuueckoe 3anamue Nel5 OK 01,0K 02,
OKHMJIaHUE W Camocmosmenvras paboma Nell | OK 04,
TUcrepcust JIP 2, 4,23, 30
CITy4alHOMI
BEJIMYUHBI.
Tema 5.8.
O06o0menue u
CHCTEMaTH3aINs

3HAHUU.




3.2 Kogu¢gukaTop OLleHOYHBIX CPEICTB

DYHKIUOHAIBbHBINA NPU3HAK OLEHOYHOI'0 CPeACTBA (THII

Kox onenounoro

KOHTPOJIbHOI0 32/1aHNS) cpelcTBa
YcTHbIN onpoc YO
[TpakTideckas padora Ne n IIP Nen
TectupoBanue T
KonTponbHast pabora N n KP Non
3ananus AJi1 CaMOCTOSITENIbHON paboThI
- pedepar;
- TOKJIaJI; cp
- coOOIIIEHHE;
- OCCE
- OITOTOBKA CITPABOYHOT'O MaTepuaa
PasHoypoBHeBBIC 3a1auM 1 3a7aHus (pacu€THBIE, rpaduvyecKue) P33
PaGouas terpaan PT
IIpoexr 17
Jlenopas urpa pIiz
Kelic-3anaua K3
3auér 3
JuddepennmpoBannbIii 3a4ET /13
DK3aMeH C)
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43AJAHUSA JI1 OONEHKHW OCBOEHUSA JUCHUITJIMHBI

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. Marpuipl. Cuctembl TMHEHHBIX YPaBHEHUH.
2. ®opmyIiel TPOU3BOAHON U TpaBmiIa aAuddepeHunpoBanms.
3. @opMyJIbl HEOTIPEAEIEHHOIO U ONPEJEIIEHHOIO HHTErpasa.
4. JlnddepeHnmanbHble ypaBHEHHS IEPBOTO U BTOPOTO MOPSIKA.
5. Ipenensl. Pspr.
6. CnyyaiiHble BeMunHbl. MaTemMaTuyeckoe 0K11aHue U TUCIEPCHUs.
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4.5 TecToBBIE 32JaHUA

Pazznen 1. DiieMeHTHI JIMHEIHOH anre0pbl

1.  Pa3agen maTeMaTHKH, U3YYAIOUIN ONpPeaeTUTE]TH H MATPHIIBI HA3BIBAETCS:
a) reoMerpuei

0) JNHMHEWHOW anreOpoi

B)  BBICIIEH MaTeMaTHUKOMN

r)  JUHEHHBIM MPOTrPaMMHPOBAHUEM

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

a)  YHCIO

0) wmarpuna

B)  TalnMIa Yrcemn

I)  BEKTOp

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

a)  HyJeBoH

0) oTpunaTenbHOU

B)  ©IUHUYHOU

r)  OecKkOHEYHOM

4.  MuHop onpeaeauTesisi — 3TO:

a)  CyMMa 3JIEMEHTOB IJIaBHOM THaroHaIu

0) Tpou3BeIEHUE PJIEMEHTOB IJIaBHOW JHArOHAIN

B)  JPYroi OnpeiesuTelb, MOJYYCHHBIH U3 TaHHOTO BHIYEPKUBAHUEM CTPOKHU M CTOJIOLA
r)  anreOpamyeckoe OTOJTHEHUE dJIEMEHTa ONPeIeIIUTEINS

5. Auredopamnueckoe J0M0JTHEHUE KAKI0T0 3JIeMEHTA PABHO:

a)  MHHOpPY ATOTO AJIEMEHTA, B3ATOMY C IPOTUBOIOJIOKHBIM 3HAKOM

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

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

I)  MHUHOPY 3TOTO 3JIEMEHTA, B3 TOMY CO CBOUM 3HAKOM, €CJIM CyMMa HOMEPOB CTPOKHU U CTOJIOI1a,
Ha MePecevYeHUH KOTOPBIX CTOUT JaHHBIN dJIEMEHT, YETHO, U C 0OpPAaTHBIM 3HAKOM, €CJIH - HEYETHO

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

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

7. Marpuua — 3To0:

a)  TpsAMOYrojbHas TabiauIa Ynceln

0) ompemenuTeNh

B)  OTIMYHBINA OT HYJS MUHOD

I)  HeoIpeaesseMoe MOHITHE

8. Cucrema JHHeIHBIX YPaBHEHH I HA3bIBAETCS COBMECTHOI, €CJIM OHA:
a)  MMEeT €JUHCTBEHHOE peIleHHe

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 HIIH JIETTUTh HA HEKOTOPOE YHCIIO

B)  MEpPEeCTaBIATh MECTAMHU CTPOKH

r) YMHOXKAaTh JH000H CTOI0€1 Ha HEKOTOPOE YUCIIO

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

a. CUCTEMa HC UMCCT PCHICHUA

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

0. cucTeMa uMeeT CAWHCTBCHHOC PCIICHHUC

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

B. CUCTEMa HMeeT OECKOHEUHOE MHOYKECTBO
pelIeHui

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

9JICMCHTOB BTOPOI'O CTOJ'I6L[3..

MeToabl penieHUs CUCTEM JIMHEHHBIX YPABHEHH.

MeToapbl: XapakTepuCTUKH:

1. metop INaycca

2. METONI

Kpamepa CHUCTEMBI K CTYIIEHYaTOMY BH]Y

a. METO/1 II0CJIEZI0BATENILHO CIIOKEHHS KO3(PPUIIMEHTOB Nepe]] HEN3BECTHBIMU
0. MeTOJ1 [I0CIJIeI0BATEILHOTO NCKIIIOYEHHUSI HEU3BECTHBIX, IPUBEICHUE MAaTPHULIBI

B. HEU3BECTHBIE BBIYUCIISIOTCS KaK OTHOIICHHUE OMpEAeIUTeNeH, MOTyYeHHBIX U3
OIIpEICJINTENS CUCTEMBI 3aMEHOM COOTBETCTBYIOIIMX CTOJIOLIOB HA CTOJIOEI
CBOOO/IHBIX WICHOB, K ONPEIEIUTENIO CUCTEMbI ypaBHEHUI

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

OHa Ha3bIBACTCA ...

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

K4y k Tecty

N
w
AN
(6}
(o3}
~

Ne pompoca 1

9 110 11 12 13

IpaBuabuelii |6 (O6|a |B |B [0 |a |T
0TBeT

a | 106,2a,38 | a,0,8 | 16,2B | BBIpOXKICHHOU

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

Pasnen 2 . Teopust uncen
1. Yemy paBeH KBaJApaT MHMMOM eIMHULIBI?

a. -1

O

0
1
4

Kak HasbiBaroTcs uncia sujaa x + yi?
. LeJIBIMU
. COTPSKEHHBIMU
. HEUTpaJIbHBIMHU
. KOMIUIEKCHBIMHU

OO TP WAOTPNOO
o X a N =

aKkoi 0yKkBoil 00bIYHO 0003HAYAETCH KOMILIEKCHOE 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. pEJIbHOM U JIOKHOU

d. daxkTrueckoil u ycioBHOM

7. UeMmy paBeH MOAY.JIb KOMILJIEKCHOr0 YyHca Z =5 - 3i?

a. 17

b. V6

c. V34

d. \22

8. YcTraHoBHTE COOTBETCTBHE

BoiuuncinTe npuMepbl M NOCTABHTE 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 uncio HE saBasiercsas MHNMOI equHunLeii?

a. 4

b. 2i

C.7i

d.i

10. YCcTaHOBHTE COOTBETCTBHE

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

Kontpoaupyembie komnetrenuuu: OK 03 , OK 05, OK 09

K104 K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHbIii | a 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% mpaBUIIBHBIX OTBETOB

Paznen 3. OcHOBBI IMCKPETHOI MaTeMaTUKH

1.Jlansr q1Ba MHOkecTBa A = { 2, 3,4,5}u B ={1, 3, 5, 7}. Haiinute nmepeceuenne TaHHBIX
MHOKECTB.
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a) (3, 5)

b) (8,9)

c) (6,9)

2. Yto Ha3pIBaeTCs CTENECHBIO BepIIuHBI X Tpada G?

a) 4KcII0, MOKa3bIBaloIllee HarpaBiieHUe rpada.

b) pe3ynbTaT MHOTOKPATHOTO YMHOXKEHHUSI.

¢) komuiecTBO péoep rpada G, mpuHaIIeKAIINX BEPITUHE X.

3. lausl aBa muokectBa A ={ 1, 3, 4} u B = { 2, 3, 5}. Haiinure 00beArHEHNE 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 MPHUHAJUICKAT T€ U TOIBKO T€ JIEMEHTBI, KOTOPBIC OJJHOBPEMEHHO
NPUHAIIC)KAT BCEM JTaHHBIM MHOXECTBAM.

b) 3T0 MHOXECTBO, KOTOPOE COEPHKHUT 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. BepmHa, Meromas cTeneHb paBHyo 1, b)uzonupoBanHoii
SIBIISIETCSI

7. Onpenenure cTeneHb BepmiMHbl 3, 1A rpaga u300paKeHHOr0 HA PUCYHKe. 3anuIuTe
OTBeT

4 1 8. MHoecTBO, He comepIKallee HI OHOTO 3JIEMEHTA, HA3bIBACTCS:
a) HyJIEBBIM
5 ) b) KoHeUHBIM

C) MyCTBIM

9. IIpu 0603HaYEHUN MHOXKECTB UCIIOJIB3YIOT:

a) TOJBKO KPYTJIbIe CKOOKH

b) Tonbko GuUrypHBIE CKOOKH

C) MHOTJa KPYTJble, MHOTIa (DUTypHBIE, MHOTIa OTHOBPEMEHHO 00a BHIa CKOOOK
10. MHoxecTBa 0003HAYAIOTCA:

a) MaJIbIMU JATUHCKUMH OyKBaMu

b) GomnbMu TaTHHCKUMU OyKBaMu

C) KUpUJUIHLIEH

Konrposmpyemsbie komnerenuuu: OK 06, OK 08

Kawu k Tecty

Ne Bompoca 1 |2 3 4 5 6 7 8 9 10
IpaBuiabHblii |8 | C b a a 1b,2a 3 c b b
OTBET

Kpurepum ounenku:
«5» — ot 86% 110 100% mnpaBUIbHBIX OTBETOB.
«4» — o1 76% no 85% npaBUIBHBIX 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» — 01 61% 10 75% npaBUIBHBIX OTBETOB.
«2» —meHee 61% npaBUIBHBIX OTBETOB

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

5

8

-8

. Beruncnure nmpon3Boanyto GyHKIuH Y = 5X-7

5

2

-2

. YpaBHEHUE, KOTOPOE MOMUMO (PYHKIIUU COACPIKUT €€ MPON3BOIHBIE:
. muddepeHIanbHOe ypaBHEHHE

. UppaLlMOHAJILHOE YPABHEHUE

. TPUTOHOMETPHUUYECKOE YPABHEHUE

. [Ipu pemiennn qudpepeHnnanbHbIX ypaBHEHUH HILETCS:
. BEKTOp

. UHCTI0 (HECKOJIBKO YUCEN)

B. QYHKIIHS

OP AF oD WRE AP O

2
j- dx
5. YkaxxuTte npaBUIIbHBIN OTBET 0
a.0
0.2
B. 4
6. BeibepuTe MeTOIbI MPUOIMIKEHHOTO BEIYHCIICHUS ONPEICICHHOT0 HHTErpaia. (BO3MOKHO
HECKOJIbKO BapHAHTOB OTBETA)
a. METO/I MPSMOYTOJTLHUKOB
0. MeTo/ Tpanenui
B. METOJ] pOMOOB
7. YCTaHOBUTE COOTBETCTBHE

1 1.1, a.rapMOHUYECKHUIT Pl

, . % . % . % :2[ % )"’1 0.psii TeOMETPUUECKON IPOrpeccuu
i 14,00 1 B. 0000IIEHHO-TAPMOHUYECKHH psif

3.man 2 3

8. [Ipogomxkure mocneaoBarenbHoOCcTh 1, 1, 2, 3, 5:

a. 8

0.7

B.3

9. YrimoBas yacToTa repBoi rapMoHuu psina Oypbe BeUUCIsETCS 10 Gopmyre:

T T 2
- 4, :_Il_ff(t)dt; 0.y, =T2_Tf;f (t)sin(nayt)dt » B =
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
IlpaBunbHbld | 6 | a a |B |0 a,0 | 1B,20,3a|a B a
0TBET

Kpurepun oneHku:

«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 BEPOSATHOCTH U MATEMATHYECKON CTATUCTUKHU
1.CxonpKkuMH CIIOCOOaMH MOKHO COCTABUThH CITUCOK U3 5 yYEHUKOB?

a) 120

b) 15

c) 25

d)5

2. CKOJIBKMMH CITIOCOOaMH MOYKHO BCTaTh B 0Yepe/b B OMOIHOTEKY YETHIPEM CTyICHTaM?
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)o0

b) 1

c) 12

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

1.nepecTaHoBKH. a.C

2.pa3MeIICHHS. b.P

3.coueTtaHus. C.A

6. YcTaHOBUTE COOTBETCTBUE:

1. paxTopuan adl
2. mepBooOpa3Hasl. b.!
3. MHUMas eIMHUIIA. c.F(x)

7. Haiinute MmaTeMaTuueckoe OKHUIaHUe JUCKPETHON CIIydyailHOW BETMYMHBI X, 3aJJaHHOMN
3aKOHOM PACIPEICIICHUS:

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

8. Pazen maTeMaTHKH, M3y4JalOMUi CITydaiiHble COOBITHS, CITy4ailHbIe BEJIMUMHBI, NX CBOWCTBA U
onepalnuy HaJl HUMU:

a. TeOpusl CIIydalHbIX mudp

b. Teopus BenuunH

C.TE€OpUSI BEPOATHOCTEHN
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9. Ilo Tabnuue 3HayeHuit pyHKIUN

X 0 1 2
y 3 6 8
COCTaBJICHA T3.6J'II/IH8, KOHCYHbBIX paSHOCTCﬁI
X Y Ay
0 3
1 6
2 8
Haitnure AY, .
Ortger:
10. iuckpeTHas cirydaitHON BeMW4MHBI X, 3a/laHHA 3aKOHOM PaclpeesIeHus], HalliuTe 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
IpaBuiabHbIi | @ c a b 1b,2a,3c | 1b,2c,3a | 3,6 0,2
OTBeT

Kpurepun onenkn:

«5» — o1 86% no 100% mnpaBUIbHBIX OTBETOB.
p

«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 KapThl 0aHKA TECTOBBIX 3aJaHMI

HaumenoBanue | Bcer KosmnuectBo ¢opm T3 KonTposmpyemsie

pa3aesioB 0 OTKpbBITOrO | 3aKpHITOrO Ha VII0DSI0YCHIe KOMIIETeHIUU
T3 THIIA THIIA COOTBECTCTBHC pAA

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

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

Marematudeckuii OKO04. OK 07

aHaJM3 ’

Pasmen 5. Ocmoswl | 10 3 5 2 - OK 03,0K 05, OK

TEOpUM 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 MeToaoM ["aycca, mo ¢popmynam Kpamepa.
Hean: OTpaboTaTh TEXHUKY PEIICHUS CUCTEM JIMHEWHBIX YPaBHEHUU TPEMSI METOIAMH.

HpaKTI/I‘IeCKaﬂ 4acTb

3aoanue .
X+y-2z=-2
Pemmte cuctemy nuHeiHBIX ypaBHEeHUH <2x —y+3z =13: a) merogom ["aycca; 6) o gpopmynam
3x+2y-z=5
Kpamepa.
Konmponvnsie 6onpocwt 0ns 3auumeot.
1. Yro npexacrasinser co0oi MaTpHIla U OMPEAeTUTENb?
2. Kaxwue neiicTBHsI BRITIOJHUMBI 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 €€
PaCHIMPEHHYIO MaTPHUILY:

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

Jlanee C MOMOILBIO 3JEMEHTAapHBIX MpPeoOpa3oBaHUN TNPUBEAEM €€ K CTYNEeHYaTOMYy BHUIY
(«apsimoit xon»)'

1 —2|-2)-(-2 —2|-2
2 -1 3|13 L) -3 7|17 >~
3 2 -1|5 -1 5|11

-2|-2 -2| -2
~10 -1 5|11|-(-3)~|0 -1 5|11
0 -3 7|17 & 0 0 -8/-16

DTa MaTpula YK€ UMEET CTyNeHYaThIi BUJI, [TO3TOMY MOKHO MIEPENUTH K CUCTEME, SKBUBAJICHTHOM
JTaHHOU. BhIMHIIIeM COOTBETCTBYIOIIYIO 3TOM MAaTPUIlE CUCTEMY («OOPATHBIN XO/I»):

xX+y-2z=-2
-y+5z=11.
-8z =-16

W3 mocneguero PaB€HCTBA HaxOAWM 3HAYCHHUEC 7z U IMOACTABIIIEM €TI0 B IIEPBOC U BTOPOC
YpaBHCHMU:

x+y—-4=-2
-y+10=11.
z=12

3areM HaXOJIWM HCU3BECTHBIC y H X. OKoHYAaTEIBLHO noJjrydyacm:
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x=3
y=-1
z=2
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

CrengoBarenbHoO, (3; -1; 2) — pelIeHUEe CUCTEMBI YpaBHEHUH.
0) Pemum a1y xe cucremy o popmynam Kpamepa. Beraucinm riiaBHbBIN OMPEASTUTENb CUCTEMBI
13 K03((HUIIMEHTOB MPU HEM3BECTHBIX

1 1 -2
-1 3 2 3 2 _
A=12 -1 3|=1- —1)+L. +1-(=1)+2. 2. (—1)¥3. _
& 2_1[ & 3_]J 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 BeromorarenbHbix onpegemutens A, Ay, A, xoropbie nomydarorcs u3

TJIABHOTO OTIPENICIIUTEINS MyTEM 3aMEHBI B HEM CTOJIOIOB KOA((UIIMEHTOB MPH HEU3BECTHBIX CTOJIOIIOM
CBOOOJTHBIX 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)- -
) 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.

HaXOIlI/IM 3Ha4YCHUA HCU3BCCTHBIX 110 q)OpMy'J'IaM KpaMepa:
A, =24, A 8 A _-16_

== =3; === =" =2,
A -8 A -8 A -8

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

Kpurepun oneHku:

1) ouleHka «5» CTaBUTCSI, €CIIM BEPHO BbINOIHEHO 86%-100% mpennaraeMblx 3a1aHuil;

2) oreHKa «4» CTaBUTCS MPU IPABUILHOM BBITIOJIHEHUHN HE MeHee 76% mpe/uiaraeMbIX 3aaHHH.
3) onieHKa «3» CTaBUTCS, €CIIU BBINIOJHEHO HE MeHee 61% npennaraembix 3aJaHUN.

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mnpeiaraeMbIX 3a1aHui.
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Paznen 2. Teopus unces
[IpakTnyeckoe 3ansiTue Ne 2
AnreOpanueckas popma 3amucH KOMIUIEKCHBIX Yrcel. J[eHCTBUS HaJl KOMIUIEKCHBIMH YUCIIAMU,
3aJJaHHBIMH B aiireOpandeckoi popme. ['eomerprudeckast MHTEpIpETAIHs KOMIUIEKCHBIX YUCEIT.
Heab: OTpaboTarh TEXHUKY ACHCTBHIA HAJ] KOMIUICKCHBIMH YUCIIAMU B PA3IMYHBIX (hOpMax.
IIpakTHyeckas 4acTb
3aoanue. Bvinoinums oeticmaus Had KOMNIEKCHLIMU YUCIAMU, 3A0AHHBIMU 8 alleedpauieckoll hopme.
H306pazume smu wucia Ha KOMIAEKCHOU NIOCKOCHU.

Jlansr uncia 2 = —1+1 u 2, =1++/3i.

a) M300pa3uth uncia 7| u Z9 Ha KOMIIEKCHOM IJIOCKOCTH;
=2 Zl .
0) Havvrm 2, +2,, 2,-12,, 2,-2,, —;
Z2
Koumponsnuie 6onpocut 015 3auyumot .
1.Yro mpencrapisier coboi uuciio 17?
2.Kakoe 4nciio Ha3bIBalOT KOMIUIEKCHBIM?
3.Kak HaiiT MOTy/Th KOMIUIEKCHOTO YHCIia?
4.Kak HalTH apryMeHT KOMILIEKCHOTO uncia?
5. Kakune xomIuieKcHbIE Yncia Ha3blBAlOTCS CONPSKEHHBIMU?
6.Kakue cymecTBytoT (hOpMbl KOMIUIEKCHBIX YUCEN?
OTBeThl H KOMMEHTAPHU :
»a) l300pasuM uymcina Ha KOMIUIGKCHOM IuTockocTH. [lpm stom wmenmy z; =—1+1 Oyner

COOTBETCTBOBATH TOYKA Ml(—ZL' 1), yucly Zo =1+ J3i - Touka M 2 (1; \/§)
¥ M

-1 1

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

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

2,2, = (—1+i)- A+ 3i) =—1—Bi +i + /32 =[i =—1] = —1-Bi +i =3 =—1- 3 + 01— /)i
“1+i ((l+i) (1-48)  —1+48i+i-+81"  -1+V3+@+3)i

z

7, 1448 @+438) (-3) 12— (3i) 4
_N3-1 (1443).
-2 i

Kontpoaupyembie komnerenuu: OK 03, OK 05,0K 09

Kpurepum ouenku:

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

2) oreHKa «4» CTaBUTCsI TIPU MPABWIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpeniaraeMbIx 3aIlaHui.
3) otieHKa «3» CTaBHUTCS, €CJIM BBHITIOTHEHO HE MeHee 61% mpeanaraeMbIx 3a1aHui.

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

IIpakTnuyeckoe 3ansiTue Ne3
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[Toka3zarenbHas U TPUTOHOMETPHUECKask POPMBI 3alMCH KOMITJICKCHBIX YHcel. JledcTBHs Hax
KOMILIEKCHBIMH YUCJIAMH, 33JaHHBIMH B TPUTOHOMETPUYECKOH U MoKa3aTeabHON Gopmax. Pemenue
poeCCUOHATIBHBIX 3a]1a4 METOI0M KOMIUIEKCHBIX YHCEIL.
Hean: OTpaboTaTh TEXHUKY ASHCTBHM HaJ KOMIUIEKCHBIMU YHCIIAMU B Pa3IMUHbIX (hopMax.

IIpakTHyeckas 4acTb
3aoanue. Boinoinums Oelicmeus Ha0 KOMNIEKCHLIMU YUCIAMU, 3A0AHHBIMU 8 MPUSOHOMEMPUYECKOU U

noxazamenbHou qbopMax. Pewumo 36100’-[)1 0 HAXO0HCOEHUU KOMNAEKCHO20 U NOJIHO20 conpomuejlieHus
yenu, MeEMOOOM KOMNIEKCHBIX YUCE.

1. Jlanst uncna 2 = —1+i u 2, =1+4/3i.

a) Haiitu Moy 1 apryMeHT uncen 21 u .
z
L 214

)

0) [IpencraBuTh yncia B TPUTOHOMETPUYECKOH | IOKa3aTeabHOU (opme, HAWTH Z, - Z,,

/%

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

Z;

Konumponsnusie éonpocwt 01 3aujumet’
Kaxoe 4nciio Ha3pIBarOT KOMILJIEKCHBIM?
Kak HaiiTy MO1yJIb KOMIUIEKCHOTO yHclia?
Kak HaliTu apryMeHT KOMILJIEKCHOTO uncia?

Kakne cymecTByoT (OpMBI KOMIICKCHBIX YHCEN?
Kakoit crioco6 mpuMeHSIOT 115l HaX0KJIEHHUs] KOMIUIEKCHOTO U ITOJIHOTO COTPOTUBIICHUS LENH?

agrwpdE

OTBeThl 1 KOMMEHTAPHH:
1a) Jlns HaxOXI€HUS MOYJISL U apryMEHTa 3aIaHHBIX YHUCEIT BOCIIOIb3yeMcsl (OpMyIIaMu:

Yy

X

r=|z=y 2 4 y? Hp=argz= arctglwz, mpu X< 0, y>0,
X

arctgl—ﬁ, npu x<0, y<D0.
X

arctg—, mpu X >0,

[Tonyunm:
3

2 :|22|:m=2, (02=argzz=arctg?=%_

16) YroOsl mepeitu oT anredpanveckoil GopMbl 3aUCH KOMILIEKCHOTO YMCIa K TPUTOHOMETPHYECKOM |
MOKa3aTeIbHOU MPUMEHUM (HDOPMYIIBI:
z=r(cosp+ising) u z=re'?.

Hcnoinb3ys, paHee MoaydeHHBIE PE3YJIbTAThI, OJIYYUM:
.3

I— z
zlzﬁ(cos%nsin%j, 21=\/§e 4.1 :2(cos%+isin%], z,=2e3.

2,2, = 1,1, (COS(@, + @,) +isin(p, +@,)) = r,r,e ")
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37 7\ .. (37 =& 137 . . (13« it
z,-2, =22 cos| ==+ 2 |+isin| ==+ 2 | |=2-4/2| cos| = |+isin| = ||=2-+/2-e 2.
4 3 4 3 12 12

r N |
~ 5 (cos(y — ) +iSin(p, ~ 0,)) = [, (2, #0),
2

(cos[s% - %) + isin(gjﬁ - %D = g(cos(i—zj + isin(i—gn = % . ei % .

z" =r"(cosng+isinng) = r"e"” — popmyna Myaspa,
24 = (\/5)4(005(4 : %”J +i sin(4 : BT”D = 4(cos(37)+isin(37)) = 4(cos 7 +isinz) =4-¢'* =4

Q/EzQ/F(cosMJrisin¢+2ﬂk]:We‘(¢’*2’“)’”, k=0,n-1,n>1,neZ,

N
-
NI

n n

T v 2nk T v 2nk
Jz, =] cos 3 5 +isin| 2

, Tae kz(ﬂ..

z° :ﬁ-(cos{%)ﬂsin(%n:ﬁ-(§+%iJ: \/6+\/§i.

2. Pemienue:

il
>U =16,5+40j=U :«/16,52+4O2 =45,27B,y, :arctg%:67°35':>

U =45,27.¢/%,

[ =50+3j= | =507 +3° =50Ay, =arct9%=3°26’:> [ =50.61%%

5 _ U 4527.e%
1 50.eP%

- KOMIIJICKCHOC COITPOTHUBJICHUC.

— 0,905 617 ¥%) _( 905. 1

2=2 =227 6,905

I S0 - IIOJIHOC COITPOTHUBIICHUC.

Jlnist Toro uToOBl HaNMKMCaTh YpaBHEHHE, HAJIO0 3HATh aMIUIUTYy U HauyalbHbIN (a30BbIii yrodi, T.e. MOIYIb
- IeNCTBYIOIleE 3HaUeHHNE U apTyMEHT - HaualbHbIN (ha30BbIM yroJl 3aJaHHOT0 KOMILJIEKCa TOKa:

| =50+3j =1 =50A,y, =324/,
Iy =1-v2=50J2=70Ai =1, -sin(ot+y) =70-sin(wt+324). <
Kontpoaupyembie komnerenun: OK 03, OK 05, OK 09

| Kputepun onenkn: |
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1) omrenka «5» CTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% npemaraeMpIx 3a1aHui;

2) onieHKa «4» CTaBUTCS MPU IPABUILHOM BBIIIOJIHEHUU HE MeHee 76% npeiaracMbIx 3aJaHui.

3) omeHKa «3» CTAaBUTCSA, €CIU BBITIOJHEHO He MeHee 61% npeiaraeMbIx 3agaHui.
4) onieHKa «2» - CTaBUTCS, €CJIM BbINOIHEHO MeHee 60% npeiaraeMplX 3a1aHUH.
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Pa3nes 3.0CHOBBI IMCKPETHON MaTeMaTHKH
IIpakTHyeckoe 3ansaTue Ned
[TocTpoenue rpada 1o ycioBHIO CUTYyallMOHHBIX 3a/1a4.

Heab: Otpabotars MeTon JleMKCTphI, MOKa3aTh MOCTPOSHHE Ipada Mo YCIOBUIO CUTYallMOHHBIX 33/1a4.
IIpakTuyeckas 4acTb
3aoanue. Pewiums 3a0auy o Haxoxcoenuu Kpamuatiuie2co nymu memooom Jletkcmpeoi.

Jlana ceTb aBTOMOOMJIBHBIX JIOPOT, COCTUHSIOMNX HaceleHHbIe MyHKThl OpeHOyprckoit obnactu.
Haiitu xpartvaitime mytu ot ropoaa OpenOypra (1) 10 KaXaoro HaceJIeHHOTO IyHKTa oOyiacTu (eciu
JBUTATHCS MOXKHO TOJIBKO MO JJOPOTam).

OPEHBYPI' 7

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?

OTBeTHI 1 KOMMEHTAPHU
» Kpyxkamu 0003HAYEHBI BEPUINHBL, JIMHUAMU — IIYTH MEXKIy HUMU (pedpa rpada). B kpyxkax
0003HauYeHBI HOMEPA BEPIINH, HaJ pedpamMu 0003HaUEHA UX «I€Hay» - ITTUHA TyTH. PsimoM ¢ kaxmoit
BEPIIMHON 0003HaUeHa METKA — JUIMHA KpaT4yalIero myTH B 3Ty BEPIINHY U3 BEPIIUHHI 1.

Iepsbiii mar. Paccmorpum mar anropurMa JIedKCTpsl i1 Hamero npumepa. MUHUMaJbHYIO
MeTKy umeeT BepirHa 1. E€ cocensimu gBist0TCS BEpIIMHbI 2, 3 U 6.

ITepBslii 1O o4epenu cocell BEPIIMHBI | — BepIIMHA 2, TOTOMY YTO JJIMHA IIYTH 10 Hee
MUHUMaNbHa. JlInHa MyTH B He€ uepe3 BepUIHY | paBHA cCyMMe KpaT4allIero pacCTOSIHUS 10 BEPIIHHBI
1, 3HaUeHUIO €€ METKH, U JAJIUHBI pedpa, naymero u3 1-i B 2-10, To ectb 0 + 7 = 7. 3T0 MeHbIlIe TeKyIIEeH
METKHU BEPIINUHBI 2, 0ECKOHEYHOCTH, TOATOMY HOBasi METKa 2-i BEPIIMHBI paBHa 7.

AHAJIOTHYHYIO ONEpPaIHIO MPOJEIIBIBAEM C IBYMS JPYTUMH cocelsiMu 1-i BepiuHbl — 3-i 1 6-ii.

Bce cocenu Bepmmnbl 1 mpoBepeHsl. Tekyliee MUHUMAJIBHOE PACCTOSIHUE 10 BEPIIHHBI |
CUMTAETCSl OKOHYATENIbHBIM U MIEPECMOTPY HE MOAJTIEKUT (TO, UTO ITO AEUCTBUTEIHHO TaK, BIIEPBbIE
nokasan 2. Jleitkctpa). BeruepkHem e€ u3 rpada, 4To0bl OTMETUTH, UTO 3Ta BEPIINHA ITOCEIICHA.

jege) oo oo

Bropoii mar. [llar anroputma noBTopsiercs. CHOBa HaXOAUM «OJFKAUIITYI0» U3 HETOCEIIEHHBIX
BEPIIMH. JTO BEpIUIMHA 2 ¢ METKOH 7.
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CHoOBa TIBITa€MCSl YMEHBIIUTh METKH COCE/ICH BEIOPAHHOW BEPIIIMHBI, MBITAsICh POUTH B HUX
yepe3 2-10 BepmuHy. CoceasiMu BEPIIMHBI 2 SBISIOTCS BEPIIUHBI 1, 3 1 4.

[lepBslii (10 opsiKy) cocen BepiuuHbl 2 — BepiurHa 1. Ho oHa yxxe noceriena, nosromy ¢ 1-i
BEPIIMHON HUYETO HE JIeIaeM.

Crnenyrommii cocesi BEpIIMHBI 2 — BEpUIMHA 3, TaK KaK UMEET MUHUMAJIbHYIO METKY U3 BEpILUH,
OTMEUYCHHBIX KaK He rmoceniéunbie. Ecau uaru B He€ uepes 2, To JuIMHA Takoro myTu Oyaer paBHa 17 (7 +
10 =17). Ho texymas MeTKa TpeTbell BepIIMHbI paBHa 9<17, HO3TOMY METKA HE MEHSETCS.

Emé onun cocen BepinHel 2 — BepiinHa 4. Eciiu uatu B He€ uepes 2-10, TO JUIMHA TaKOTO IMyTH
OyZeT paBHa CyMMe KpaTyalIIero pacCTOsHUA 0 2-i BEPIIUHBI U PACCTOSHUS MEX]y BepIIMHAMHU 2 U 4,
1O ecTb 22 (7 + 15 =22). [lockonbky 22<2C0, ycTaHaBIMBAaEM METKY BEpIIUHBI 4 paBHOM 22.

Bce cocenu BepmmHbI 2 TPOCMOTPEHBI, 3aMOPAKUBAEM PACCTOSIHUE 10 HE€ U TToMeuaeM e€ Kak
MOCEIEHHYIO.

Tpernii mar. [Tosropsiem mar anropurma, BeiOpaB BepiiuHy 3. [locie e€ «o0paboTkn» Moxydum
TaKUe pe3yIbTaThl:
[zl

JanbHeiimme maru. [lopropsiem mar anroputMa Assi OCTaBIIUXCSI BEPIIMH. ITO OyAyT BEpUIMHBI
6,4 1 5, COOTBETCTBEHHO MOPSIIKY

3aBepuieHne BHIMOJTHEHUS AITOPUTMA. AJITOPUTM 3aKaHYMBAET PadOTy, KOTIa HEJb3s OOJIbIIe
o0paboTaTh HU OJIHOM BepIIMHBI. B 1aHHOM npuMepe Bce BEPIIMHBI 3a4€PKHYTHI, OJJTHAKO OIIMO0YHO
1oJjararh, 4To Tak OyJeT B JII0OOM MpPHMEpe - HEKOTOPbIE BEPIIMHBI MOTYT OCTaThCsl HE3a4ePKHYTHIMH,
€CJIH JI0 HUX Helb3s 100paThes. Pe3ynbrar paboThl airoputMa BUjeH Ha nocienHeM pucynke: d(1;2)=7,
d(1;3)=9, d(1,4)=20, d(1;5)=20, d(1;6)=11.

Kontposmpyemsbie komnerenuu: OK 06, OK 08

Kputepun onenkmn:
1) omtenka «5» CTaBUTCS, €CIIM BEPHO BBIMOTHEHO 86%-100% npemaraeMpIx 3a1aHui;
2) onieHKa «4» CTaBUTCs PU IPABUILHOM BBIIIOJHEHUHN HE MeHee 76% npeuiaraeMbIX 3aJaHUH.
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3) omeHKa «3» CTABUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mpenaraeMpIx 3aJaHui.
4) onieHka «2» - CTaBUTCS, €CJIN BbINOIHEHO MeHee 60% npeiaraeMblX 3aaHNM.
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Pa3znen 4. MaremaTuyecknii aHaIu3
IIpakTuyeckoe 3ansaTue NeS

OrpezesieHre MAKCUMyMa MOIIIHOCTH B LIETIH IMOCTOSIHHOTO TOKa C MPUMEHEHHUEM MPOU3BOAHOM.
Heas: MccnenoBars 3aBUCUMOCTh MOLITHOCTH B LIENHU NOCTOSIHHOT'O TOKA ¢ IPUMEHEHHUEM ITPOU3BOIHOM.

IpakTuyeckas 4acThb
3aganue. Pemuth 3a71aun Ha HAXOXKACHUE MOIIIHOCTH C PUMEHEHUEM pa3InyHbIX Gopmyin. Onpenenursb
MaKCUMyMa MOIIHOCTH B I[EMH MTOCTOSIHHOTO TOKa C MPUMEHEHHEM MPOU3BOIHOM.
1. Kakast MOIIIHOCTb BBIZIEIISIETCSA HA IPOBOJHUKE, €CJIM YEPE3 HErO T€YEeT TOK 5 A, a HaIpsDKEHHUE Ha €ro
koHiax 80B.
2. Kakyro MOIIHOCTh MOTPeOJIsAeT JaMIIOYKa, €CIM NpH HamnpsokeHun 14B compoTwBiIeHHE criupain
namrodku § Om.
3.B snekrporutke ¢ conpotuniienreM 80 Om TeyeT Tok 4A. KakoBa MOIITHOCTB 3JEKTPOILIIUTHI?
4. Tlone3Hast MOILIIHOCTb, BBIJIEIsieMast BO BHEIIIHEHW YacTH eI, JOCTUTAaeT HauOOobIIero 3HaueHus SBt
pu cuiie Toka SA. HaliTu BHyTpeHHee COIPOTUBIIEHUE U 3. J. C. UICTOYHHKA TOKa.

KoHTpoJibHbIE BOIPOCHI 1JI51 3a1UTHI
1.Yro Ha3pIBalOT pabOTOI U MOITHOCTHIO MOCTOSIHHOTO TOKa?
2.JlaiiTe omnpe/esieHrne IPOU3BOTHOM.
3.Kak onpenenuth BHYTpeHHEE CONPOTUBIEHUE U 3. JI. C. UCTOYHHUKA TOKa?
OTBeThbl U KOMMEHTAPHUH:

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

[NepenuineM BhIpaKeHHE (1): P=€&"R/(R+7)’ (2)

MOH_IHOCTB, BBIAEIIIEMAasl BO BHEIITHEM YacTH eI, MaKkCuMaJlIbHa [Fﬂﬂ-’t = PH&KE‘] npu

/
=0
BBIITOJIHCHHUU YCJIIOBUS: (‘P”’”)R

JlnddepeHnmpoBaHieM ypaBHeHns (2) HAXOIMM BHELIHEE CONPOTHBICHHE Muasc | Ipn KOTOPOM

MOIITHOCTh 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.

Toxcrasny Resec B ypaBHEHUS (1) 1 (2): P = L™ OTKyza
r=P_. /1. r=(5/5)0M = 0,20m.
Tornma
FMIELECE‘ = E'_ r-""(lq-r_) = E_f(q-rj! OTKyﬂa
—

— |ap P 5

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

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

Kpurepum ounenku:

1) ouieHka «5» CTaBUTCSI, €CIIM BEPHO BbINOIHEHO 86%-100% mpennaraeMblx 3a1aHuil;

2) oreHKa «4» CTaBUTCS MPU IPABUILHOM BBITIOJIHEHUHN HE MeHee 76% mpe/uiaraeMbIX 3aJaHHH.
3) onieHKa «3» CTaBUTCS, €CIU BBIIIOJIHEHO HE MeHee 61% mnpejiaraeMbix 3aaHui.

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% rnpeiaraeMbIxX 3a1aHui.
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IIpakTnueckoe 3ansaTne Ne6
Beruncienue rnomaneit 1 00beMOB ¢ IPUMEHEHHEM OIPE/ICIIEHHOTO HHTErpaa.
Hean: OtpaboTaTh TEXHUKY WHTETPUPOBAHUS M MOKa3aTh pa3jIM4YHbIe NPUIIOKECHUS HHTETPATIHLHOTO
HCUUCIICHUSI.
IIpakTHyeckas 4acThb

3aganue.
2

1.BeraucnuTs miomans GUrypsl, OrpaHH4EHHON apaboIon y =2x — X 46 unpsiMoit y=x+2.
2

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

KoHTpoJibHBIE BONIPOCHI /Il 3AIHUThI:
1. HaiiTe onpenenenue OnpeaesieHHOr0 HHTErpaia.
2.B yeM 3akir04aeTcsi reOMeTpPUYECKUN CMBICIT OIIPEICIEHHOI0 UHTerpana’?
3.MoxeT 11 TI0Iaab KpUBOJIUHEHHON Tpaney ObITh paBHA OTPHUIIATEIBHON BEJTMUUHE, HYIIO U
nouemy?
4 IlpuBenute mpUMeThl GU3NUECKUX U TEXHUUECKUX 33/]1a4, KOTOPhIE MOXHO PELIUTh C TOMOIIbIO
OIpEIENIEHHOT0 NHTErpaa.

OTBeThl H KOMMEHTAPHH':

Pemenue.
1.ITnomane Gurypbl, orpaHMYeHHasi CBEPXY HENpPEPbIBHOM KpUBOW y = f(x), CHU3Y — HENpPEpPHIBHOU

KpUBOW y=¢(x), CleBa — MpAMOM Xx=a ¥ COpaBa OPAMOAl X =»h, BeUHCIACTCS 1O (GopmyIe

$ =[[fx) - o).

B Tex cmywasix, xorna 3agaHHbIE KpUBbIE 00pa3yloT 3aMKHYTYIO OOJacTh, W MpsSMbIE X =a U
x=>b ue 3amanbl, TO yncaa a ¥ D coBmagaroT ¢ abcuEccaMu TOYEK IEpecedeHus KpuBbIX. Haiiném

TOYKH NEPCCCUCHU 3aTaHHBIX JIMHUM. I[J'IH 9TOr0 p€iuM COBMCCTHO CUCTEMY ypaBHeHHfIZ
2

X
=2x——+6
y=ex 5

2
:>x+2=2x—%+6.

y=x+2
2

X+2=2x-2 462,
2
2x+4=4x—x*+12, x*-2x-8=0.
Honyunm X; =—2 u X, =4; cnenosarensho, a=-2 u b=4.

[Tapabomna u npsimast IepeceKaroTcsi B TOUKAX A(— 2;0) u B(4;6). Jlns mocTpoeHus MpsAMOM TOCTaTOYHO

JBYX HalJEHHBIX TOYEK, HO I mapaboibl STHX JaHHBIX HexocTaTouyHo. IlosToMy Haiinem
2

JIOTIONTHATENBHBIE TOYKW: a) BepmMHa mapabomsl Y =axX” +bx+C pacrmonokena B Touke c

2

1

KOOpJAMHATaMH1 (_Zb; y(_ ZbD’ B JIaHHOH 3ajadye mapabona y = _x? +2X+6 (a= _E , b=2) wumeer
a a

BEPIIHMHY B TOUYKE (2; y(2)), T.C. (2;8).
1
6) Tak kak a = 3 < 0, cnenoBarenabHO, BETBU 1Mapa0OIIbl HAIPaBICHbI BHU3, U OHA TIEPECEKaeT
ock abcruce. Haiiném touku nepeceueHus ¢ ocbio Ox:

2
y=0, = —%+2x+6:0,D:22—4(—%)6:16,
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CnenoBatenbHo, napaGona mepecexaet ocbOx B Touxax ¢ koopannaramu (—2,0) u (6;0) (puc. 1).

b
[pumensis S = j[f (x)— (o(x)]dx , IOJTY4HM:

Szi[(Zx—x—;+6J—(x+2)de= =j2(—x—22+x+4]dx: (X—;—X;ij

8—6—;+16—2—g+8:30—12218.
OtBer: S =18 KB. e
2. Pemienue:

y=1, y=4 — rpaHuIp! Tena BpallleHusl; BHIIOIHIEM PUCYHOK

T 2|4

4
BBIUMCIUTH 00beM; V = ﬁJ‘ (\/V)Z dy = E y ‘1
1

15mx
Otser: —

KOHTpOJ_II/lpyeMble xomnetenuu: OK 01, OK 02, OK 04, OK 07

Kpurepun onenkn:
1) omrenka «5» CTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3a1aHui;
2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOIHEHUHN HE MeHee 76% mpeiaraeMbIX 3aaHHA.
3) orieHKa «3» CTaBUTCS, €CJIM BHIIOJHEHO He MeHee 61% mnpeanaraeMbIx 3a/1aHui.
4) orieHKa «2» - CTaBUTCS, €CIIU BHIMOTHEHO MeHee 60% mpesiaraeMpIX 3a1aHUN.
IIpakTHyeckoe 3anATHE N7
Pemenue nuddepeHnmanbHbIX ypaBHEHUH TIEPBOTO  BTOPOTO MOPSIIKA

Heab: Hayuuthecs pemars auddepeHuuanbHble YpaBHEHHUsT NEpBOro mnopsaka, auddepeHuanibHbie
YPaBHEHUS BTOPOTO MOPSAKA.

IIpakTnyeckasi 4acThb
3ananmne.

1. Haiitu oOuuit maTerpan auddepeHmaIbHOTO YpaBHEHHS
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dy  2x

dx 3y?+1°

2. HaiinuTe obmiee pemeHne oqHOPOIHBIX AU PEepeHITNATBHBIX YPaBHCHUN.
a)y"+2y'-3y=0;0) »"+6y'+9y=0;8) y"—-4y'+13y=0.
KoHTpoJibHbIE BONPOCHI /1JIsl 3AIUThHI:

Kakoe ypaBHeHue HazpiBaercs nuddepeHnnanbHbM?

Kakas ¢yHkums Ha3piBaeTcs pemeHueM JudepeHnaabHoro ypaBHeHus ?

Kakoe pemenue nudepeHaabsHoro ypaBHEHUs Ha3bIBaeTCs 00IIM?

Kakoe pemenue nuddepeHnanbHOro ypaBHEHUS HA3bIBACTCSI YaCTHBIM?

UYro HazbiBaeTcs audhepeHInanbHbBIM ypaBHEHHEM TIEPBOTO MopsiaKa?

Uro HazweiBaeTcs qudhepeHIHaTbHBIM YPaBHEHHEM BTOPOTO TOPSAKa?
OTBeTHI H KOMMEHTAPHH:

1.Pemenue:

» Pasnensiem nepemennsie:  (3y” +1)dy = 2xdx. Wuterpupyem: I (By? +1)dy = I 2xdx+C, wmm

SN S

y® +y—x* =C - 06muii nHTErpaN ypapHeHus. 4

2.Pemenue:

»a) y'+2y'-3y=0

Xapakrepuctudeckoe ypasHenne K’ +2k—-3=0 wumeer kopuu Kk, =-3 u k, =1. Cnenosarensho,
y, =C,e“ +C,e"* =Ce™® +C,e*.

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

XapakTepuctudeckoe ypaBHeHne Kk°-+6k+9=0 wumeer xopuu K, =k, =k =-3. Cnenosarensho,
y, =€“(C, +C, -x)=e>(C, +C,-X) ;

B) y'—4y'+13y=0

XapakTtepuctudeckoe — ypaBHenne  K° —4k +13=0 wumeer kopuu K =a+fi=2+3i u
k, =a— fii=2-3i. CnenoareisHo,

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

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

Kpurtepun onenku:

1) omlenka «5» CTaBUTCSI, €CIIM BEepHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3aJaHuil;

2) oneHKa «4» CTaBUTCS MPU MPABUIILHOM BBITIOJIHEHUH HE MEHee 76% TpeayiaraeMbIX 3a/IaHHi.
3) onieHKa «3» CTaBUTCA, €CIU BBINOJHEHO HE MeHee 61% npeiaraeMbIx 3agaHuil.

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

IIpakTHyeckoe 3anaTHE Ne 8
Brruncrnenue nHTErpagoB MeToJaMU PSIMOYTOJIbHUKOB, Tparneuuii 1 napadout.
Heab: IIpuoOpectn HaBBIK MpU MPUOIMKEHHOM BBIYUCICHUN ONPEJECICHHBIX WUHTErpajioB  METOJAMU:
MPSIMOYTOJIbHHKA, 11apabosibl, Tparneuuu
IIpakTHyeckas 4yacThb
3aganme. Bpruucauts 3 cmocobamu  (MeToJaMU  MPSMOYTOJBHUKOB, Tpamenmuili u  mapabon)

4

ONpENEICHHBI HHTErpal J. XZ dx, pa3menuB MPOMEKYTOK HHTErpupoBaHus Ha 10 paBHBIX YacTew.
0

BobruncnuTh norpenrHocts NpuOIHKEHUS.

KoHTpoJsibHbIE BONIPOCHI 151 3AIHUThI:

1. Yro Ha3bIBaeTCs aOCOIOTHOM MOTPEITHOCTHIO U 3anuIuTe Gopmyiy?

2. YT0 Ha3bIBaETCS OTHOCUTEIBHOM MOTPEIIHOCTHIO U 3anuIuTe Gpopmyiy?

3. Urto Takoe onpeaeseHHbIN HHTErpan?
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4. OObsSICHUTE CYTh MOHSATHS YHUCICHHOE MHTETPUPOBAHHE M YKAKUTE B KAKUX CIIy4asX MpUOErarwT K
YUCJIICHHOMY UHTEIPUPOBAHUIO?
5. HazoBute MeTObl YUCICHHOTO UHTETPUPOBAHUL. .
6. 3anucaTh (GOpMYITy BBIYMCICHUS HHTErPajia METOIOM MPSMOYTOJIbHIKA
OTBeThbl M KOMMEHTAPHH
Pewienue a) metogom Tpanenuii

3neck N=10; Torna Ax = (b—a)/n=0.4. Touxamu nenenns spusores: X, = 0; ¥, =0.4;
X, = 0,8; Xs =12; X, = 1,6; Xs = 2; Xs = 2,4, X; = 2,8 Xs = 3,2; X, = 3,6; X0 = 4,

Haiinem 3HaueHust GyHKIIUU B TOYKAX JICTICHUS: yO =0; yl =016; y2 =0,64; y3 =1,44;
y4 = 2,56; y5 =4; y6 =5,76; y7 =7,84; y8 =10,24; y9 =12,96; y10 =16;

Hcnonb3ys GhopMyity, IOITydUM:

4
J'dex N 0’4(0+16
5 2

TouHoe 3HaUeHUE HHTETpaa onpeesieM mo popmyine Herorona-JIeibauma:

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

4 3
4
[xax=%1"-5% 2133
) 300 3

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

_2144-21.33 | 000~ 0.5%
21.44
6) no popmysne Cummncona

Pa3zo6rem orpe3ok uHTerpupoBanus Ha 10 paBHbIX yacTeil. Toraa

(b—a)/3n=3/30=1/10=0.1. IToacTaBiss B MOJBIHTETPATBHYIO GYHKIHIO Y = )(2 3HAYCHUS
aprymenta X, =1, ¥, =13; X, =16;... X,, =4, HalizileM 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, TOITYYHM:
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

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

Kpurepun ouenku:

1) oueHka «5» CTaBUTCS, €CIM BEPHO BBINOIHEHO 86%-100% mpennaraeMbIx 3a1aHui;

2) oreHKa «4» CTaBUTCS MPU NMPABUIILHOM BBHITIOJIHEHUH HE MEHee 76% TpearaeMbIx 3a1aHmi.
3) onieHKa «3» CTaBUTCSA, €CIHU BBINOJIHEHO HE MeHee 61% mnpeasiaraeMbIxX 3aaHuil.

4) onieHka «2» - CTaBUTCS, €l BbINOJIHEHO MeHee 60% npeasiaraeMbIX 3a/1aHui.

IIpakTHyeckoe 3anaTHE N9
Pemenue 3a1a4 Ha HAXOXKIEHUE 110 TAOJIMYHO 3aJaHHON (PYHKUIUH, (PYHKIMH, 3aJaHHOW aHAIUTHYECKH.
HccnenoBanue CBOMCTB 3TOM (PyHKITUH.
Heas: [TpuoOpectn HaBBIKK pelIaTh 33a4l Ha HAXOXKACHUE 110 TAOJIMYHO 3a1laHHON (PyHKUIUH (TIpu N =
2) GyHKIIMH, 3aTaHHON aHATUTHYECCKH.
IIpakTHyeckas 4acThb
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3ananme. [{nsa GpyHKIMY, 3aJaHHON TaOJIMYHO, HATH aHATUTHYECKOE BBIpAXKEHUE (PYHKITUH.
HccnenoBaTh CBOIMCTBA ATOM (PYHKITUH.

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

KoHTpoJibHbIE BONIPOCHI A5l 3AIUThHI:
1. 3amucars popmyny npubnmxennoro auddepeHunpoBaHms, OCHOBAaHHYIO Ha TIEPBOM
UHTEPNOSIIMOHHON hopmyne HploToHa.
2. 3amnumcath GOpMYITy MIara HHTEPIOISIII
3. 3anmcath GopMyiTy NMepBOH KOHEUYHOHN pa3HOCTH
4. 3amnucath GOpMYITy BTOPOU KOHEYHON Pa3HOCTH
5. 3ammcarb GopMyITy TPETheil KOHEYHOU PA3HOCTH
OTBeTHI H KOMMEHTAPHH:
Pemenue:
1)CocraBum TabIUIly KOHEUHBIX Pa3HOCTEH /I 3a1aHHOM (DYHKIMH (JIJIs1 3TOT'O BHIYMCIIAM KOHEYHBIC
Pa3HOCTH)

i X |y Ay | A%y | Aly
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 TaOINIHO, MOYKHO
IIPEICTaBUTh MHOTOUJIEHOM BTOPOM CTENEHHU.

Hcnone3ys naHHbIe ocne Hed Ta0auIbl 1 MHTEPHOSAIUOHHYI0 popMmyny HeroToHa ¢

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

yaetromh=x_,—X =1, q=

y = P,(x) :18+(x—1)-24+W-12

=y=f(x)=6x"+6x+6
2) Uccnemyem croiictea pyrkiun f (X) =6x" +6X+6:
a) D(f)=R;
6) E(f) = [4,5;+oo);
B) OYHKIIMS HE SIBISICTCS HU YETHOM, HM HEYETHOI, T.e. 00IIero Bua;
r) HyJnei GpyHkiun Het (T.K. B ypaBHeHHH 6X° +6X +6=0, D <0, creoBaTenbHO, OHO HE HMEET
KOpHEi);
1) uccnenyem GYHKIHIO 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) - pynkus yosiBaer, npu X € (—0,5;—0) - dyHKINA BO3paCTAET;
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e) f(x)>0 npu mobom x;

K)(pyHKIMS HETIpepbIBHA.
Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Kpurtepun onenku:

1) orreHka «5» CTaBUTCSI, €CIIM BEPHO BBIMOJIHEHO 86%-100% npearaeMpix 3a1aHui;

2) onieHKa «4» CTaBUTCS PU IPABUIILHOM BBIIIOJIHEHUU HE MeHee 76% mpeuiaraeMbIX 3aaHUM.
3) oneHKa «3» CTAaBUTCS, €CIU BBITIOJHEHO He MeHee 61% npeiaraeMbIx 3agaHui.

4) onieHka «2» - CTaBUTCS, €CJIU BbINOIHEHO MeHee 60% npeasiaraeMbIxX 3alaHui.

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

Hean: Otpaborats TEXHUKY penieHus AudQepeHnrnanbHbIX ypaBHEHUH MeToI0M Diiiepa.

IIpakTH4yeckas 4acTh
3aganme. Pemmts 3agaudy Ko mst quddeperimansroro pemenns Y =Y —X, Y(1) = 0 ua otpeske
[1, 3] meTomom Ditnepa ¢ marom h = 0,2. M300pa3uts perieHne rpaguuecku.

KoHTpoJibHbIE BONIPOCHI AJIsl 3AIUTHI:
1.B 4em cOCTOMT CyTh TPHONMKEHHOTO WHTErpUpOBaHUs JU(QPepeHINATLHBIX YPABHCHUN IEPBOTO
nopsizika 1o metony Jinepa?
2.B xakux ciyudasx npuMmensiercs crocob Ditepa.

OTBeThl 1 KOMMEHTAPHH:

Pemenne:
» Boruucnenus ¢ mrarom h = 0.2:

ip=1 yg=11=0,2,...9, 5,1 =1.+0200+1),y; 4,1 = ¥; +ﬂ.2-[y3-2 —:::3-)

Huxe npuenensl: Tabnuia 3Ha4YeHUN NPUOIMKEHHOTO PELIEHMs] B y3/1aX PaBHOMEPHOI CETKH C
marom h = 0.2, rpaduk mpubImKEHHOTO PEIICHUS U IoMaHas Dilepa.

X 1 12 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3
Y ] -0.2 -0.432 -0.675 -0.904 -1.1 -1.258 -1.382 -1.48 -1.562 -1.634
) x, 1 15 2 25 %
1 @ 2 3
-05
-0 L4 .
_‘1 4 . -1
.
-1 * . . 14
Ji

Yi

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

Kpurepum ounenku:

1) ouenka «5» cTaBUTCS, €CIIM BEPHO BBINMOIHEHO 86%-100% npearaeMbix 3aaHui;

2) oreHKa «4» CTaBUTCS TIPH NMPABWJILHOM BBITIOJIHEHUH HE MEHee 76% TpeniaraeMbIX 3a1aHui.
3) onieHKa «3» CTaBUTCSA, €CIU BBINOJHEHO HE MeHee 61% npeaiaraeMbix 3agaHuil.

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

paxkTnyeckoe 3ansitue Nell
Cymma psna. [Ipusnak J{anambepa.
Hean: OTpaboTaTh TEXHUKY UCCIIEAOBAHUS PAAOB HA CXOAMMOCTh U HAXOXKIEHUE CYyMMBI psijia

IIpakTHyeckas 4acThb
1 1 1 1

e
3ananue 1. [TokasaTe, uTo P CXOAUTCA U HAifTH ero cymmy 18 18% 187
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o
2. MccnenoBarh psabl Ha CXOIUMOCTS 110 IpHu3HaKy Jamambepa: ™8
KoHTpoJibHbIE BOPOCHI 1JI51 3a1IUTHI
1.0mnpenenenuie YUCIOBOTO Psiia U €0 CXOJAUMOCTH.
2. UccnenoBanue Ha CXOUMOCTh T€OMETPUICCKOM TIPOTPECCHUH.
3.«DTalIOHHBIC» PSAIBL.
4. CpoiicTBa cxoasmuxcs psaaoB. HeoOXoauMpli Ipu3HaK CXOAMMOCTH Psa.
5. Kputepun cXoauMoCTH TOJI0KUTENBHBIX psioB. [Ipusnak Janambepa.
6. 3nakouepenyromecs psaasl. [IpusHak cxonumoctu Jleitoama.
OTBeThbl M KOMMEHTAPHH
.Pemenue:

. 1
1. 3to psig reomerpudeckoit mporpeccuu. st manHoro psga a=1, q = 18 <1, cnenoBaresbHO, Pl

1 1 1 18 1

P R R R A T
CXOOUTCS U CyMMa psiia paBHa 18 18 18 18 |
2. > [Ipumenum mpusHak cxoaumoctu Jlanambepa. CHauana 3anuiem Gopmyisl g N-ro u (N+1)-ro
n® (n +:|.)3
YJICHOB psija:, a, = s a g = W
. n+1)° n*) . ((n+D)° 8") 1
D =lim =L = [im u :— [=1lim u—:; =—<1, cnenoBarensHoO, ps CXOMUTCS 10

oo g n—ow 8“+1 8" nso{ 8".8 n 8

npu3Haky Jlanambepa. <

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

Kpurtepun onenkn:

1) onrenka «5» cTaBUTCS, €CITU BEPHO BBIMOIHEHO 86%-100% npeiaraeMbix 3a1aHui;

2) oreHKa «4» CTaBUTCS MPHU MPABUILHOM BBIIIOJIHEHUU HE MeHee 76% mpearaeMbIxX 3aJaHuii.
3) ouieHKa «3» CTaBUTCS, €CJIM BHIIIOJHEHO HE MeHee 61% mnpeanaraeMbIx 3a/1aHui.

4) orieHKa «2» - CTaBUTCS, €CIIM BhINMOTHEHO MeHee 60% mpearaeMpIX 3a1aHUM.

IpakTuyeckoe 3anaTue Nel2
Pacuer snekTpuyeckux nenei HeCUHYCOMTAIBHBIX TEPUOIMUYECKUX TOKOB C IPUMEHEHUEM psiioB Dypbe.
Hean: HayuuTbcs BBIMONHATE PAaCcU€T IEKTPHUYECKHUX LENed HECHHYCOUATBHBIX TIEPHOANYECKUX TOKOB
¢ npuMeHeHueM psaoB Dypoe.
IMpakTHyeckas 4yacThb

Baganue. st pyukiwn y= f(X) Haiitu koaduimentsr a,, « b, psma Oypbe, Ha HHTEpBaIE 27.

KoHTpobHbIE BONPOCHI IS 3aIIMUTHI:
1.Tpuronomerpuueckas ¢popma psina Oypoe?
2.ITpuBenute mpuMepbl MpUMEHEHHs psIoB Dyphe Tl pereHus PUKITAIHBIX 3a7ad.
3.3amummTe GopMyITy MO KOTOPOM HAXOAUTCS KO3 GUIeHTsI a,, i b,

Kontposmpyembie komnerenuuu: OKO1, OK 02, OKO 4, OK 07

Kpurepum ounenku:

1) omenka «5» CTaBUTCS, €CIIM BepHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3a1aHuil;

2) oreHKa «4» CTaBUTCsI TIPH MPABUIILHOM BBHITIOJIHEHUH HE MEeHee 76% TpenaraeMbIx 3aJIlaHui.
3) otieHKa «3» CTaBHUTCS, €CJIM BBHITIOTHEHO He MeHee 61% mpeanaraeMpIX 3a1aHUN.

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

Heab: OtpaboTaTh yMEHHE HCIOIb30BAHUS OCHOBHBIX (OpMYyn KOMOMHATOPUKH M TEOPHH
BEPOSITHOCTEM.

IIpakTnyeckasi 4acThb
3aganmue. 1. CKOJIBKO MOYKHO COCTaBUTh CUTHAJIOB U3 6 ()JIaXKKOB PA3IMYHOTO LIBETA, B3SATHIX MO 27
2. OnpeaenuTh BEPOSITHOCTh HAJEKHOM pabOThl TEXHUYECKOIO YCTPOICTBa, CTPYKTypHAas
cXeMa HaJEeKHOCTH KOTOPOro M300pa)keHa Ha PUCYHKE, €CIM HM3BECTHO, YTO JIEMEHTHI n0.0)
OTKa3bIBaIOT HE3aBUCUMO JPYT OT JIpyra U BEPOSITHOCTh HAJIEKHOCTH Kaxaoro pasHa 0,9. {
3. Tpu BaroHOCTPOMUTEIBHBIX 3aBOJIA BHITYCKAIOT OJWHAKOBBIC U3JICNHUsS, TIPUYEM MEPBBII
3aBoj npousBoaut 50%, Bropoii - 20%, a tpetuii - 30% Bcelt npoaykuuu. Ilepssiii 3aBoj Beimyckaet 1%
Opaka, BTOpOi 3aBoj - 2% u Tpetwii - 3%. Haymady oroOpaHHBIN BaroH okazaics ¢ Opakom. Haiitu
BEPOSTHOCTH TOTO, UTO BaroH MPOU3BEICH BTOPHIM 3aBOJOM.

KoHTpo/bHbIe BONPOCHI 15 3aIMThI:
1.Yro Ha3wiBaeTcs n-hakTopruaaom?
2. Ilepeuncnute OCHOBHBIC 33J]a9l KOMOMHATOPUKU
3.Uto Ha3pIBaeTCA NEpecTaHOBKaMuU?
4. 3anummre GopMyITy U YKCIIa IEPECTAaHOBOK U3 /71 SJIEMEHTOB.
5. Uto Ha3bIBaeTCs COUETAHUSIMU?
6. 3anummTe GopMyiTy U YHCIa COYSTAaHUN U3 71 SIIEMEHTOB TIO 7.
7. 3anuiute GopMyy YUCIa pa3MEIleHU U3 1 AJIIEMEHTOB I10 7

OTBeThl H KOMMEHTAPHH:
Pemenue:

6! 6!
1. » Umeem n = 6, m = 2 ; A62 = ﬁ = E =5-6=30. Takum oOpa3oM, MOXHO cocTaBUTH 30
curHaios. 4
2. » HafexxHOCTh CHCTEMBI MTEPBOM LIEMOUKH, KaK TOCIeI0BATEIbLHO COSMHEHHBIX 2JIEMEHTOB 1 1 2:
W, =09-09=0,81.
HanexxHOCTh cHcTeMBbI BTOPOH IIETOYKH, KaK MOCIIE0BATEIFHO COSTMHEHHBIX JIEMEHTOB 3, 4 U 5:
W, =09-09-09=0,729
HanexHocTh 0J10Ka CHCTEMBI, KaK CHCTEMBI U3 TapaJlIebHO coequHeHHBIX dneMeHToB W, n W, :
W, =1-(1-0,81)-(1-0,729) =1-0,19-0,271=1-0,05149 = 0,94851.

HanexxHocTh Beel cCTeMBl, Kak CHCTEMBI U3 TIOCIIEA0BATENbHO COeIMHEHHBIX anemenToB W, u 6:
W, =0,94851-0,9 = 0,853659 . «
3. » O603HaUNM:

A = {oTOOpaHHBII BaroH OKa3aJcs ¢ Opakom},

B1 = {BaroH nmpou3BeJieH Ha IEPBOM 3aBOJIE),

B, = { BaroH npou3BeieH Ha BTOPOM 3aBOJIc},

B3 = { BaroH npou3sBeieH Ha TPEThEM 3aBO/IE} .

P(B)=05, P(B,)=0,2, P(B,)=0,3.

A/B1 = {BaroH, u3roToBJIeHHbIN Ha IIEPBOM 3aBO/JI€, OKa3aJICs ¢ OpaKkom),

A/By = { Baros, u3roToBJICHHBIIl HA BTOPOM 3aBOJIe, 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.
Tornma
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, BEPOSATHOCTH COOBITHS, COCTOSIIIETO B TOM, 4YTO OTOOpaHHBIH BaroH ¢ Opakom
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pasHa 0,018.
BeposiTHOCTH TOrO, 4TO JAeTanb, NPOpadOTaBIIas IIOJIOKEHHOE BpeMsl, B3sATa M3 BTOPOU
napTu, onpeaenum mno popmyne baiieca.
P(B,/A) = P(B,)-P(A/B,) _02-002 0004 4 =g.
P(A) 0,018 0,018 18 9

Taxum 006pa3oM, BEpOSITHOCTh TOTO, YTO BaroH ¢ OpakoM M3rOTOBJICH Ha BTOPOM 3aBO/IE, PaBHA 9 .4

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

IIpakTnyeckoe 3ansaTue Nel4
ITocTpoeHue psiioB pacnpenencHus Ciy4aiiHOW BEITUYHUHBI.

Heanb: OtpaboTaTh TEXHUKY IOCTPOSHUS PSAJOB PACIPEACIICHUS CI1yYaliHON BEIMUUHBI.

IIpakTH4yeckas 4acTh
3aganme. Ha craHuum Haxomutcss 5 uenoBeK. BepoATHOCTb TOro, 4Tro YeNOBEK, HaxXOsllelcs Ha
IIEPPOHE CTAaHLUH, OXHUAaeT 3eKTpuuky paBHa 0,5. CoCTaBUTh 3aKOH pACHPENEICHHS CIydalHOU
BEJIMYMHBI X — KOJIMUYECTBA JItOJIeH, OKUAAIOIINX JIEKTPUUKY Ha IIEPPOHE.

KoHTpoJibHBIE BONIPOCHI 1151 3AIHUThI:
1.Kakas BenuunHa Ha3bIBAECTCS CIy4aliHON?
2.Kakas ciyyaiiHasi BeIMUMHA Ha3bIBACTCS JUCKPETHOM?
3.0Onumute cxemy bepaymmu. Kakue snemeHTapHbie COOBITHSI TOBTOPSIOTCS B 9THX OIBITaX?
4 3anummure popmyny bepnysun.
5.13 ypHBI, B KOTOPOil HaxoaaTcss 6 OenbIX U 9 YepHBIX MIApOB, U3BJICKAIOT MIAp, (GUKCUPYIOT €ro IIBET,
IIOCJIE YEro BO3BPAILAIOT IIap B ypHY. ONBIT NOBTOPSIOT TpHWKAbl. KakoBa BEpOSITHOCTh TOTO, YTO M3
TPEX M3BJIEYEHHBIX [IPH 3TOM ILIAPOB POBHO JIBA OKAXYTCs O€IbIMU?
6.YTo Ha3bIBaeTCs 3aKOHOM pacIipe/ie/IeHus ClIy4aiiHO BeTMUnHbI?

OTBeTbl 1 KOMMEHTAPHH
Pemenue.

» Bo3MOKHEI clieiyrolue 3HaueHus ciydainoi Benuuunsl X: 0, 1, 2, 3, 4, 5. Haiinem
BEPOSATHOCTH 3HaYEHUH cilyyailHOM BenmuunHbl X o popmyne bepryim:

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:

3HAuEHUS X 0 1 2 3 4 5

Beposithoct pi | 1/32 | 5/32 | 10/32 | 10/32 | 5/32 | 1/32
IIposepka: 1/32+5/32+10/32+10/32+5/32+1/32=1. 4
Kontpoaupyemsbie komnerenuuu: OK 03, OK 05, OK 06, OK 09

| Kpurepum oneHku: |
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1) omrenka «5» CTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% npemaraeMpIx 3a1aHui;

2) onieHKa «4» CTaBUTCS PU IPABUJILHOM BBIIIOJIHEHUH HE MeHee 76% mpeuiaraeMbIx 3aJaHH.
3) oneHka «3» CTaBUTCS, €CIU BBITIOJIHEHO HE MeHee 61% mpeiaraeMpIx 3aaHui.

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMblX 3a1aHUH.

IIpakTyeckoe 3ansaTue NelS
Haxox1eHre BepOsITHOCTH M YHUCIOBBIX XapaKTEPUCTHK CIIYy4ailHOM BEJIMYMHBI IPU PELICHUH
po(ecCHOHANLHBIX 3a]1a4.
Heau: OTpaboTaTh HABBIKK pEIICHUE 33]a4 HAa HAX0K/IEHHE MAaTEeMaTUYECKOT0 OXKHUIaHUS U AUCIIEPCHH.
IpakTHyeckas 4acThb
3aganue
JIMCKpeTHas CiTyJaifHasi BETUYMHA 33/[aHa TaOIHIICH

Xi 2 4 5 10 12
pi 01 |015 (03 |02 |ps

Haiitu ps, MaremaTHueckoe 0)KHMJIaHUE, JUCIIEPCHI0, CPEJHEE KBaJpaTHUHOE OTKJIOHEHHE. [locTpouTsb
MHOT'OYTOJIbHUK pacnpeaeneHus. Haiitu u n3006pa3uth QyHKIMIO pacrpeieneHusl.
KoHTpoJibHbIe BONIPOCHI /151 3A1HUThI:
1.Yt0 Ha3pIBaeTCSI MATEMATUYECKUM OXKUIAHUEM JTUCKPETHOU CITy4yailHON BeTMYNHON?
2.YTo Ha3bIBAETCS TUCTIEPCHEN CITydailHON BETMYUHBI?
3. 3anummuTe GopMyiy Ui BEIYUCICHHS CPEIHEr0 KBAaAPAaTHUHOTO OTKJIOHEHHs JUCKPETHOHM ciaydailHON
BEJIMYMHBI.
OTBeThbl 1 KOMMEHTAPHH
Pemenue.
» JTi1s1 1E060# AUCKPETHOM CiTy4aifHO# BEMUYHHBI 27— x, *p; = 1
[Mosrygaem: 0,1 + 0,15+ 0,3+ 0,2 +p5=1. Orcroma p5S=1-0,75=0,25. To ecTh psaz pacrpeneacHus
UMEET BUJL:

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

MaremaTtrueckoe 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 no gopmyne D(X) = M(X?) — (M(X))?, rne M(X%) =X, x,% - p,.
[Tonmy4yaem 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.
CpenHee KBaJpaTHYHOE OTKIIOHEHUE HaiieM Mo Gpopmyiie a(x) = u’m
[Monyyaem o(0x) = /13,01 = 3,61.
[Toctpoum MHOTOYTOJIBHUK pactipenenenus: Ecim 10< x = 12, 1o F(x) = 0,1 + 0,15 +0,3 + 0,2
dynkuus pacnpenenenus 3agaercs popmynoit F(x) = P(X < x). <

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

Kpurepun onenkmn:

1) omrenka «5» CTaBUTCSI, €CITM BEPHO BBIMOTHEHO 86%-100% npemaraeMpIx 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU PABHILHOM BBITIOIHEHUHN HE MeHee 76% mpe/uiaraeMbIX 3aaHHA.
3) orieHKa «3» CTaBUTCS, €CJIM BHIIOJHEHO HE MeHee 61% mnpeanaraeMbIx 3a/1aHui.

4) onieHKa «2» - CTaBUTCSA, €CJIU BhINOJHEHO MeHee 60% mnpejuiaraeMbIx 3aJaHui.
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22.

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

40.
41.

42.

43.

IlepeyeHb BONPOCOB il MOATOTOBKH K IK3aMEHY:

Kaxk HaiiTu MOysib KOMILJIEKCHOTO yncia?
Kak HaiiTu apryMeHT KOMIUIEKCHOTO yuciia?
Kakune KoMIIEeKCHBIC YMCIIa Ha3bIBAIOTCS CONMPSHKCHHBIMHE?
Kakue cymecTByrOT GOpMbI KOMITJICKCHBIX YHCET?

Hate onpenenenue rpada.

Kakue neranu npu n3obpaxennu rpada He BaKHBI?

Uto Ha3bIBaeTCS MapUIPyTOM?

Yto Ha3BIBaeTCA 1CIbIO?

Yto Ha3kIBaeTCS IIUKIOM?

. UTo Takoe cTerneHp BepIIuHEI rpada?

Yr0 Ha3BIBAETCH LIENBIO?

. Kakoe 4uciio Ha3bIBatOT KOMITIEKCHBIM?
. YUro npenacraBiseT co00i urcio i?

UYro Ha3pIBae€TCA MapUIpyTOM?

. Kakue cymectByroT (popMbl KOMILIEKCHBIX 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 NpUMeEphl HCIOIB30BAHUS IPOU3BOIHOMN MPU ONPENICIIEHUN CKOPOCTH PA3INYHBIX

MIPOIIECCOB.
B vem 3akmrouaercst mpu3HaK Bo3pacTaHus M yObiBaHUS QyHKIHN?

B yem 3akirouaeTcss HEOOXOUMBIN MPU3HAK CYIIECTBOBAHUS IKCTpeMyma?

B uem 3akmouaercs ,Z[OCTaTO‘IHLIﬁ IMMPpU3HAK CYIICCTBOBAHUS SKCTpeMYMa?

Kak oThICKHBaIOT 3KCTpeMyMbI (DYHKIIMU C TOMOIIBIO BTOPOW TIPOU3BOAHOM?

B uem paznuune Mexay HaX0oKJIeHHeM MaKCUMyMa U MUHUMYyMa (QYHKIIAN?

B uem pa3anaue MEKAy HaAXO0XKICHUCM HauOOJIBIIEr0 U HANMEHBIIIETO 3HAYEHUN (I)yHKLII/II/IQ
Kakas pyHkius Ha3pIBaeTCs EPBOOOPA3HOM JIJIs 3a1aHHON QYHKITUHU?

Kak 3anmcarh BCIO COBOKYIMHOCTH IIEPBOOOPA3HBIX (hyHKITHIA?

Yo Ha3bIBaeTCs HEOMPEACIICHHBIM I/IHTeraJ'IOM?

Hoquy HUHTCIrpaJl Ha3bIBACTCA HeOHpe,Z[CJ'IeHHLIM?

UYro o3Havaet nocrosHHas C B OMPEACIICHUU HCOIIPECACICHHOI'O I/IHTeraJ'Ia?

Yo Takoe onpeeneHHbI HHTEerpal?

ChopmynupyiiTe OCHOBHBIE CBOMCTBA ONIPEICIICHHOTO HHTETpaIa.

B uem 3akirouaeTcsi reOMETpUUECKUI CMBICIT ONIPEAEIEHHOTO HHTErpana?

MoskeT 51 Tioniaib KpUBOJIMHEHHON Tpaneunu ObITh OTPUIATEIbHON?

MoskeT a1 MI0IIa b KPUBOJIMHEHHOM Tpanenuu ObITh paBHOU HYIIO U TOYeMYy?
[TpuBenute nmpuMepsl GU3NUECKUX 3a7a4, KOTOPbIE MOKHO PELIUTH C MOMOIIBI0 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 pemienue umeer auddepeHnnanbHOe ypaBHEHHME, €CIM BCE KOPHHU
XapaKTEePUCTHUYECKOTO YPaBHEHUS ICHCTBUTEIIbHbIC U Pa3TUYHbIE?

Kakoe oOmee pemienue umeer auddepeHInanbHOE ypaBHEHUE, €CIIM  BCE KOPHU
XapaKTEPUCTHYECKOTO ypaBHEHHS ACHCTBUTEIBHBIC U paBHbIE?
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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 DUITMEHTaAMU?
HasBarp anroputm pemenus qudGepeHnnaIbHOro YypaBHEHUS BTOPOTO OpsaKa?
Haiite onpenenenne JJYUIIL.
UYro Takoe nopsinok AYUII?
KakoBa knaccudukanus JYUII?
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 Komm.
[Nepeuncnure OCHOBHBIE 3a]]a9 KOMOMHATOPHKH.
Uro Ha3biBaeTcs n- GaKkTopraIoM?
Yto Ha3BIBaeTCA HepeCTaHOBKaMI/I?
Uro Ha3bIBaeTCS MepeMEIeHUsIMU?
UTto Ha3bIBAETCA COUETAHUSIMU?
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 yMHOXKEHHUS BEPOSTHOCTEN?
Kakas BennunHa Ha3bIBACTCS JUCKPETHOM?
YTto Ha3bIBaeTCS 3aKOHOM paCHpeleeHUs CIIydYalHON BETUYNHON?
UTto Ha3bIBaeTCSI MAaTEMATUYECKUM OKMJIAHUEM JTUCKPETHOU CIy4yalHON BETMYMHON?
Yro Ha3pIBaeTCA AUCIEPCUEN CITydaliHOM BETMYUHBI?
Kakoii 3aKoH pacnpeneneHus: Ha3bIBaeTCs OMHOMUATBHBIM?
MeTto1bl TPUOTNKEHHOTO BEIUMCICHHSI HHTETpajia
3anummuTe GopMyITy TPSIMOYTOJILHIKOB
Kax BEIYHCIUTE OnpeiesieHHbIN HHTETpai mo (Gopmyse mpsIMOyroJIbHUKOB?
B ueM cocTOUT CMBICHT BBIUKCIIEHUS OTIPEICTIEHHOTO HHTErpaja mo Gpopmyiie Tpanenuii?
Kaxk BerarcnuTh onpeaeneHHbIi uHTerpai no popmyne Cumrcona?
1.YTo moHUMaeTcs moJ, 3aKOHOM O0JIbIITHUX YHCeT?
Yro Takoe mpubmmkenHoe nuddepeHimpoBanue?
Uto Takoe mar HHTEepnoIsun?
Kak naiitu mar uarepnonsuun?
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89. Kak HaiiTu nepByt0 KOHEUHYIO Pa3HOCTh?
90. Kak BerynciIuTh 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 CMBICI MPOU3BOIHOM ?
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TunoBoii BapUaHT 3K3aMECHAIIUOHHOI'O oujaera

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

Ipencenarens ITITK (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.

HNucTpyknus 1is 00ydaromuxcs

DK3aMeHalMoHHas paboTta BkIouaeT 20 3agaHUN MO OCHOBHBIM pa3jeiaM MaTeMaTHUKH: TEOpHs
MHOXKeCTB H TrpadoB, uddepeHHaTIbHOE U HHTErpajibHOE HCUuCieHue, auddepeHranbHbie
YpaBHCHHS, PSObI, TEOPUS BEPOSITHOCTEH W MaTeMaTHyecKas CTATUCTHKA, YHCICHHBIC METOJbI,
KOMIUJIEKCHBIE YHCIIA.

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

Kputepun onenkn

OtmeTka (OIIeHKA)

KosmdecTBo mpaBHIBHBIX
OTBETOB B %

KonmdecTBo nmpaBUiIbHBIX
OTBETOB B Oayiax

5 (0TAMYHO) 86 -100 25-28

4 (xoporo) 76 - 85 22-24

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

Bpems Boinosnenns 3aganmii — 180 munyr

Yacrb 1.3a1a4u ¢ KPATKHUM pelICeHHEM:
1 6an1). AnreOpanueckast popma KOMIJIEKCHOTO YMCIIa, M300paXX€HHOTO Ha PUCYHKE,

¥ 4

3
0 i %

-2 z

, IM€eeT BHI. ..

2. (1 6a/1) Haiitu cymMMy KOMILIKCHBIX uncen: 2, = 2+ 3l u Z, = 5—7i

3.(1 6ana) Haiiti yrinoBoit ko duimenT kacarenbHo# Kk rpaduky QyHKIUH

f(x) =x* —3x+ 4B rouKe Xy = —2.

4. Haiiyiure pousBoaHyto Gpynkmun V' = Sin 7x,
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2
5. (1 6anu) Haiiqure HeonpeneeHHbIN HHTETpal I(SX —2C0s X) dx .

6. (1 6amn) Janb! xBa MHoxecta: A=12; 3;4} u B={1; 2; 3;4}. Haiixute nepeceucHue nanubIx
MHOYECTB.
7. (1 6aan) Haiigure ob6mee pemienne audQepeHUaATBHOTO YpaBHEHHS BTOPOTO TOPSIKA C

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

o) =)

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

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

9. (1 6a11) Koappumnuent a, psna Pypbe B TPUTrOHOMETPUUECKOM (popMme BBIUUCISETCS 110 (hopMyie:
V5
j f (t) cos(nwt)dt .
2
Y
)T l f(t)dt.
2

2 2 :
3 = j f (t) sin(net)dt

Ty

27
Dl

2
y T

3
dx
10. (1 6aan) Haiigute 3HaYeHUE OpAMHATHI ), NPU BBIUUCICHUS ONPENECIEHHOIO UHTErpaia 241
2
METOJIOM NPSIMOYTOJIbHUKOB, Pa3/I€NB IPOMEKYTOK HHTErpUpoBaHus Ha 10 paBHBIX YacTeH.

3

11. (1 6amn) Onpenenute yucio pedep, MHIUACHTHBIX BeplinHe 1: s
12. (1 6ana) Haiinure mMareMaTHYeCKOe OXHUIAHHWE JUCKPETHOW CIydailHOW BENMYUHBI X, 3aJaHHOU
3aKOHOM paCIIpeICIICHUS:

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

A

13. (1 6an) YeTsipe maccaxupa camsaTcsi B JJICKTPOIIOE3]l, COCTOAMINN U3 8 BaroHoB. Kax bl maccaxup
C OJIMHAKOBOM BEPOSTHOCTHIO MOXKET CeCTh B JIF000# u3 8§ BaroHoB. ONpeeuTh YUCIO BCEX BO3MOKHBIX
BAapUaHTOB Pa3MEIEHHUS MMacCaKUPOB B TIOE3]IE.

14( 1 6amn) [To Tabnuie 3HaUCHUHN PYHKIIHH
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X 0 1 2

y 0 5 8
COCTaBJICHA Ta6HI/IHa KOHCYHBIX pa3HOCTeﬁ:

0 0 5

1 5 3

2 8

2
Haiinure A y .
Yacrts 2. [IpeacraBbTe pa3sBépHyTOE pellieHue

15. (2 6amna) IIpencrasuts uncino Z = —4 — 4i g TPUTOHOMETPUIECKOH hopme

=2X—X*, Yy =2—X
16. (2 6amna) durypa, orpaHddYeHa YKA3aHHBIMU JUHUAMU: Y = Y = . 3anuimmuTe
ornpeAenEHHbIA HHTETrPpall, BRIPAXKAIOIINUN TIIOHIalb 3TON (DUTYPBI, CETAlTe YepTeK.

= 1

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

dy sinx
18. (2 6am) Haiinute obmiee pemenne audepeHnnansHOro ypaBHeHUS & N ey

=0

19. (3 6anna) Ilone3Has MONIHOCTH, BbIAEIsAEMas BO BHEIIHEH YacTH IIEMH, JOCTHTaeT HAWOOJBIIEro
3HaueHus 3 Bt npu cuse Toka 3 A. HaliTi 3HaueHue BHYTPEHHETO CONIPOTUBIICHMUS I

20. (3 6anaa) OnpenenuTh BEPOSATHOCTh HAJCKHON pabOTHI TEXHUYIECKOTO
YCTPOKMCTBA, CTPYKTYpHasi cXeMa HaJe)KHOCTH KOTOPOTO H300pakeHa Ha @
PHUCYHKE, €CJTH U3BECTHO, YTO 3JEMEHTBI OTKA3bIBAIOT HE3aBHCHMO APYT OT

JpyTra 1 BEpOSTHOCTh HAJIC)KHOCTH KaXk0ro paBHa 0,9. @

[IpenonaBarens

ITAJOHBI OTBETOB

Ne
3a7aHui B
TecTe NN

ouere

Otmser | Z=3-2i | 7-4i -7 7sinx7x 5x° (2,3,4)
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8 9 10 | 11 | 12 13
v= Ce¥+Chet 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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KPUTEPNUN OLIEHKU

OtMeTka (O1IEHKA)

KonnuecTBo nmpaBuibHbIX
OTBETOB B %

KosmuecTBo npaBuibHBIX
OTBETOB B bayax

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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