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1 ITACHHOPT ®OHJA OINEHOYHBIX CPEJACTB

®oHJ o11eHOYHBIX cpeacTB yueOHo aucuuruinabel EH.01 MaTtemaTrka MoXeT OBITh UCIIONIb30BaH
IPH Pa3IMYHBIX 00pPA30BATEIBHBIX TEXHOJOTHSIX, B TOM YHCJI€ W KakK IUCTAHIMOHHBIC KOHTPOJIbHBIC
CpEeICTBa MPH 3JIEKTPOHHOM / TUCTAHIIMOHHOM OOyUYEHUH.

B pesynbrate ocBoenmst yueOHoOU mucumruimabl EH.01 Maremaruka oOydaromuiicss IOJDKEH
obnagate npeaycmorpeHHbIMH PI'OC mo cnemumansHocTH 27.02.03 ABTOMAaTHKA M TEJIEMEXaHHWKa Ha
TpaHcmopTe (JKEIe3HOAOPOKHOM — TPAHCIOPTE) CICAYIONIMMH 3HAHMSIMHU, YMCHHSIMHU, KOTOPBIC
dbopmupyoT o0mme u npodeccHoHaIbHble KOMIETEHLIUH, a TaKXe JIUYHOCTHBIMU pe3yJIbTaTaMu,
OCBaMBaE€MbIMHU B paMKax MPOrpaMMbl BOCIIUTAHUSI:

- YMeTh:

Y1. [IpuMeHsATh, MAaTEMAaTUYECKUE METOIBI JJIS PEIICHUs TPO(ECCUOHATIBLHBIX 3a/1a4;

¥Y2. Pemiath npuKIaJHbIE AIEKTPOTEXHUYECKUE 3a/1a4U METO/I0M KOMIUIEKCHBIX YHCEIL.

- 3HATh:

31. OCHOBHBIE NTOHATUSA O MATEMATUYECKOM CUHTE3€ U aHAJIU3€, JUCKPETHON MaTEMaTUKH, TEOPUHU
BEPOSITHOCTH M MAaTEMaTUYECKON CTATUCTHKHU.

- 00IIMe KOMIIeTeHIIUM

OKO01 Brei6bupath criocoOb! perieHus 3a1ad mpopecCHOHATBHON IEATEIPHOCTH TPUMEHHTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OKO02 Vcnonp30BaTh COBpEMEHHBIE CPEACTBA MIOUCKA, aHAJIN3a U UHTEpIpeTalui HHPOpMaALUU U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH I BHIOTHEHHS 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTH;

- JINYHOCTHbIE KOMIIETEHIIUM:

JIP 2. TIposiBisOmMA aKTUBHYIO TPaXKJIAHCKYIO TO3ULUIO, JEMOHCTPUPYIOLIUI PUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTU, TMOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTHUBHBIA M YYacCTBYIOIIUU B
CTYJIEHYECKOM M TEpPPUTOpPUATHHOM CaMOYIPABIECHUH, B TOM YHUCJIE HA YCJIOBUAX J10OpPOBOJIHYECTBA,
MPOIYKTUBHO B3aUMOJICHCTBYIOIIMN U yYaCTBYIOIIUM B I€ITEIILHOCTH OOIIIECTBEHHBIX OPTaHU3alINA;

JIP 4. IIposBisdronuii 1 JEMOHCTPUPYIOLIUN YBaXKEHHUE K JIFOASIM TPyAa, OCO3HAIOIIUNA IEHHOCTh
cooctBeHHoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JIMYHOCTHO U
npoeccroHaTbHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIEAa;

JIP 23. IlomyueHue oOyyarOMMHUCS BO3MOKHOCTH CaMOPACKpBITUS U caMoOpeanu3aius
JIMYHOCTH;

JIP 30. OcyuiecTBidiomuid MNOMCK M HCIOJIb30BaHME WHGOpPMalMU, HEOOXOIUMOHN NS
3¢ (HEeKTUBHOTO BHITIOTHEHHSI PA3TUYHBIX 3a/1a4, MTPO()EeCCHOHATFHOTO U TMYHOCTHOTO Pa3BUTHS.

CDOpMOfI HpOMeX(YTOQHOﬁ arTeCTalnuu 110 yqe6H017I JUCLUILIMHE SBJISETCA MUCbMEHHBIM SK3aMEH.



2. PE3YJIBTATHI OCBOEHMSI YUEBHOM JUCIUILINUHBI, TOAJEXAIIAE ITPOBEPKE
B pesynbraTe arrecranuu mo y4eOHOH IMUCHMILIUHE OCYIIECTBISIETCS KOMIUICKCHAsT MPOBEpKa
CIIEYIOIKUX YMEHUHN U 3HaHHH, a Takke TuHaAMUKa (OPMUPOBAHUS OOIIUX KOMITETEHIIUH:

Tabmuna 1.1.
Pe3yabTarnl 00yyeHus
y y DopMbI U
(ocBOEHHBbIE YMEHM S,
METO/IbI
YCBOEHHbIE 3HAHMS,
KOHTPOJIA U
OCBOEHHbIE OcHoBHbIE NOKa3aTeU OlleHKHU Pe3yJbTaTOB OLCHKH
KOMIIeTeHI[UH,
pe3yJbTaToB
JIMYHOCTHBbIE
o0yueHust
pe3yJibTaThl)
YMeTh:

VY1. [Ipumenstsb

JIP2, JIP4, JIP23, JIP30

- BeinotHeHue 1ecTBUiA Hal MaTpUIIAMH,

MAaTEMAaTHUYECCKUE METOAbI | BBIYUCIICHUC OHpeHGHHTeHeﬁ; Pe3yJILTaT
JUISL PELIEHUS - Pemienne cucrem CJIY metonom Iaycca, BBIIIOJIHEHU S
po(eCcCHOHAIBHBIX METOI0OM MAaTPUYHOTO UCUUCIECHUA U 10 GopMysIaM | MPaKTHIECKUX
3a1ay; Kpamepa; pabor.

OK ()1’ OK 02 - Haxoxienue npou3BOIHOM (1)YHKHI/II/I;

- Haxoxxienre HanOobIIero 1 HAaMMEHbIIETo
3HAYeHUH (YHKINH;

- Micnonb3oBanue TabiuIbl IPOU3BOIHBIX, CBOMCTB
u npaBw1 audepeHunpoBaHms;

- Cocrapnenue nuddepeHInaibHbIX;
YpaBHEHUM Ha MPOCTEUIINX 3a1a4ax;
-  Pemenue nuddepeHImanbHbIX
IIEPBOrO U BTOPOTO MOPSIKa,
-Periennie BoHOBOro ypaBHEHUS;

- UccnenoBanue GyHKIIMN U TOCTPOCHUE rpaduKa;
- HaxoxxieHne Heonpe/ieIeHHbIX HHTETPajioB

- Ucnonb3oBanue TabIuIbl UHTErPaIoOB, CBOMCTB U
IPaBUJI UHTETPUPOBAHUS;

- [IpunioxeHue onpezieieHHOro MHTerpaita K
BBIYMCIICHUIO MJIOLIa el MI0cKuX huryp, o0beMoB
TeJ BpalllCHHUS;

- Bolunciienue onpeneneHHbIX HHTErPajos;
-IIpubnnxEHHOE BhIUMCICHHE ONPEIEIEHHOTO
UHTErpaa;

- Uucnennoe nuddepeHunponBanue,
MHTETPUPOBAHUE U PELICHNE OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YpaBHEHUIN

- HccnenoBanue psoB Ha CXOAUMOCTh U
pacxoauMOCTh

- [Ipumenenue rpadoB Ha MpaKTHUKeE.

- Mcnonk30BaHue OCHOBHBIX (hOPMYIT
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH;

- Pemenue pasnuuHbIX 3a7ad Ha HaXOXJIEHUE
BEPOSTHOCTH COOBITHSI.

- Haxoxxnenue 3akoHa pacripeiesieHus: JUCKPETHOM
CIIy4allHO! BEJIUYMHBI

- Hcnons3zoBanue (bopMyIIbI
(OMHOMUHAIILHOE pacHpe/ieNieHHe)
-Penienue pa3nuyHbIXx npodeccuoHaNbHbIX 3a/1a4

YpaBHEHUH

beprynun

YcTHbI onpoc.




- BrrunciieHue MaTeMaTu4ecKoro OXHNJaHueE u
JIACTIEPCUU CITYyYaiHOW BETUYUHBI

- Ucnonp3oBanme METOAOB MaT€eMaTH4YCCKOI'O
aHaJIM3a MPU PeUIeHUH MPHUKIAIHbIX 33124

¥Y2.Pemiate npUKIaIHBIE

- BrinmonHenne gericTBU ¢ KOMILJIEKCHBIMU

YcTHbIM onpoc.

3JIEKTPOTEXHUYECKUE qrclIaMU B alireOpanvecKou, Pesynbrar
3a7a4u METOJIOM | TPUTOHOMETPHYECKOH, MOKa3aTeabHOM (hopmax BBITTOJTHEHHUS
KOMILJIEKCHBIX YUCEIT, - BeinonHeHne neicTBUN HaJ KOMIUIEKCHBIMU PaKTUYECKUX
OK 01, OK 02 YHCIIaMU TIPU PEIICHUH MPOPECCHOHANBHBIX 3a/1a4 | PaboT.

JIP2, JIP4, JIP23, JIP30

3HaTh:

31. OcHOBHBIE TOHATHS O
MaTeMaTU4eCKOM CUHTE3E
Y aHAJIU3€, JUCKPETHOMN
MaTeMaTHKE, TCOPUH
BEPOSITHOCTH U
MaTeMaTU4eCcKOn
CTaTHCTHUKE.

OK 01, OK 02

JIP2, JIP4, JIP23, JIP30

- BocnipousBenenue popmyn st mojacyera
MIEPECTAaHOBOK, Pa3MEIICHUN U COYETaHUMN

- BocripousBenenue hopMyt Uit HaXOKICHHS
KJIACCUYECKOW U CTATUCTUYECKON BEPOATHOCTHU
CIIy9afHBIX COOBITHIA

- Haxox1eHusl 3HaUeHUN YUCIIOBBIX
XapaKTEPUCTUK TUCKPETHOM CIIly4aiiHOU
BEJIMYMHBI,

- [Ipumenenue Merona Diinepa i peleHus
muddepeHIaNbHBIX YpaBHEHUI

- Pemienue 3agannii NpyKIaJHOIO XapakTepa Ha
MIPUMEHEHUE TEOPUH BEPOSATHOCTEH.
-[IpumeHeHme CBOMCTB HETPEPHIBHBIX (DYHKITHIA
- BocnipousBeaeHne OCHOBHBIX MOHSTHI TEOPUHU
MHOJKECTBa U Teopuu rpados

- [Ipumenenue merona Pypne

- Onrcanue NporeccoB B €CTECTBOZHAHUU U
TEXHHKE C MOMOIIBI0 U hepeHIIaTbHBIX
YPaBHEHUM.

- Brruncinenue MOIIHOCTH B LIENH IIOCTOSTHHOTO
TOKa

- [IpumeHenue onpeneIeHHOro UHTerpana K
BBIUMCJIEHHIO TUIOIIAJEH MmIockux ¢Guryp, o0bemMoB
TeJl BpallleHUs], IIyTH, IIPOMIEHHOTO TOUKOU

- 3amMeHa ONpEe/eIEHHOT0 MHTEerpasia
COOTBETCTBYIOLIECH MHTETPAIbHON CyMMOU

- 3nanue GopmyIibl TPUOTUKEHHOTO BEIYUCIICHHUS,
OCHOBAHHOM Ha NEPBON UHTEPIOJIALIUOHHON
dbopmyne HeroToHa

- [Ipumenenne Ha npakTuke Mpu3Haka [lanambepa
- [TocTpoenus psaoB pactpeeneHus CIry4aliHOM
BEJIMYUHBI

- CocTaBiieHHE 3aKOHA pacIpeiesIeHUs
BEPOSATHOCTEN

YcTHBIM onpoc.
Pesynbrar
BBITIOJTHEHUS
MPAKTUYECKUX
pabor.




3. OIEHKA OCBOEHWSI YMEHHMI U 3BHAHUHM YYEFHOM JUCHUTIJINHBI

3.1. ®opMbI U MeTOAbI OLICHNBAHUS
[IpenmeToM oOlLIEHKU ciayXaT yMeHHsi M 3HaHus, npeaycMmorpeHHble PI'OC no aucuummae EH.01
MaremaTrka, HarpaBJeHHbIE Ha (POPMHPOBAHUE OOIMIMX U MPOPECCHOHATBHBIX KOMIIETCHIIUH, a TaKKe
JUYHOCTHBIX PE3yJIbTaTOB B paMKaxX MPOrpaMMbl BOCITUTAHUSI.

KouTponb u oOIeHKa pe3yiabTaToB oOcCBoeHus ydeOHou muctumimael EH.01 Maremaruka
OCYIIIECTBIISICTCS MpernojaBaTesieM B MPOLECCe MPOBEACHUS ayJAUTOPHBIX 3aHATUH. TeKymuid KOHTPOIb
OCYIIECTBISIETCA B (hOpME: YCTHOTO OIPOCa, 3alIUTHI TPAKTHYECKUX PadoT.

[TpomexxyTouHas aTTecTalus MPOBOJUTCS B pOpME MHUCbMEHHOTO K3aMeHa.



KoHTpoJib 1 o11eHKa 0cBOeHUsI Y4eOHOM TMCIUILIMHBI 110 TeMaM (pa3esiam)

Tabmnma 2.2.
JJieMeHT yueOHoi DopMbI H METOIbI KOHTPOJISI
JUCIHHUIIINHDBI Texkyumuii KOHTPOJIb Py0e:kHblii KOHTPOJIb IIpomeskyTOUHAS aTTEeCTALMS
DopMa KOHTPOJIA IIpoBepsiembie dopma IIpoBepsiemble dopma IIpoBepsiemble
OK,V,3 KOHTPOJIsI OK,VY,3 KOHTPOJISI OK,V,3
Paznen 1. Teopusi V2, IK3aMen Vi, V2,
quce OKO01, OK02 OKO01, OK02
JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Tema 1.1. Yemuwiii onpoc ¥2, OK01, OK02 Vi, V2, 31
Kommuiekcnsble unciaa | I[Ipaxmuueckas paboma Nel, 2 31 OKO01, OKO2
Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
Camocmosmenvuas paboma JIP 23,JIP 30 JIP 23,JIP 30
Pa3zpnen 2. Marpuusbl Vi, 31 IK3AMen Vi, V2 31
U onpeaeTuTe ! OKO01, OK02 OK01, OK02
JIP 2,JIP 4, JIP 2, JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Tema 2.1. MaTpuusbl u | Ycmnuuwiii onpoc Vi, 31 Vi, V2, 31
onpeaeuTen Ipakmuyeckas paboma Ne3 OKO01, OK02 OKO01, OK02
Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
CamocmosmenvHas paboma JIP 23,JIP 30 JIP 23,JIP 30
Pa3gea 3. OcHOBBEI Vi, 31 IK3aMen Vi, V2 31
AUCKPETHOH OKO01, OK02 OKO01, OK02
MaTEeMATHKH JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30




Tema 3.1. Teopusn Yemmuwiii onpoc Vi, 31 Vi, V2, 31
MHOKECTB Ilpakmuueckas paboma Ne4 OK01, OKO02 OKO01, OKO02
Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
Camocmosmenvuas paboma JIP 23,JIP 30 JIP 23,JIP 30
Pa3nen 4. OcHoBBI Yemmuwiii onpoc Vi, 31 9K3AMEH Vi, ¥V2, 31
MAaTEMATHYECKOI0 Ilpakmuueckas paboma Ne5 OK01, OKO02 OKO01, OKO02
a”HaJmn3a IIpakmuyeckasn paboma Ne6 JIP 2,JIP 4, JIP 2,JIP 4,
Tecmuposanue JIP 23,JIP 30 JIP 23,JIP 30
Tema 4.1. Yemmuwiit onpoc
DOYyHKUMH U UX Ilpaxmuueckas paboma Ne5
CBOMCTBA IIpaxmuueckas paboma No6
Tecmuposanue
CamocmosmenvHnas paboma
Tema 4.2. Yemmuwiit onpoc Vi, 31 Vi, V2 31
I'paduueckoe Tecmuposanue OK01, OK02 OK01, OK02
npeAcTaBJIeHUue JIP 2,JIP 4, JIP 2,JIP 4,
pyHkumi JIP 23,JIP 30 JIP 23,JIP 30
Tema 4.3. Yemmuuwiii onpoc Vi, 31 Vi, V2, 31
HcciaenoBanue Ipaxmuueckas paboma NoT OKO01, OK02 OKO01, OK02
pynxuumi Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Tema 4.4. Yemmuwiii onpoc Vi, 31 YVI, V2 31
Muddepenmmanbublie | [Ipakmuueckas paboma Ne8 OKO01, OKO02 OKO01, OKO02
ypaBHeHHS Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Tema 4.5. Paabl Yemmuwiii onpoc Vi, 31 Vi, V2 31
IIpakmuyeckasa paboma Ne9 OK01, OK02 OK01, OK02




Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Paznen 5. Anreopa Vi, 31 IK3aMen Vi, V2, 31
JIOTUKH OK01, OK02 OK01, OK02
JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Tema 5.1 Cucremsl Yemmuwiii onpoc Vi, 31 Vi, V2, 31
cyucJieHus B anredpe | [lpaxkmuueckas paboma Nel0 OK01, OK02 OK01, OK02
JIOTUKH Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Tema 5.2. Ctpykrypa, | Yemuwii onpoc Vi, 31 Vi, V2, 31
(opmaThbl ABOMYHBIX OKO01, OK02 OKO01, OK02
quceJa U JIP 2,JIP 4, JIP 2,JIP 4,
MaTeMaTu4ecKkue JIP 23,JIP 30 JIP 23,JIP 30
onepamnum ¢
ABOMYHBIMHU YHCJIAMU
Tema 5.3. OcHoBHBIC | Yemuwii onpoc Vi, V2, 31 Vi1, V2, 31
NOHSATHS AJIredpbl OKO01, OK02 OK01, OK02
JOTHKH JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30
Paznen 6. DiiemeHTBI Vi, 31 9K3aMeH Vi1, V2, 31
TEOPHUHU BEPOSATHOCTH OK01, OK02 OK01, OK02
U MaTeMaTHYeCKOoM JIP 2,JIP 4, JIP 2,JIP 4,
CTATUCTHKHU JIP 23,JIP 30 JIP 23,JIP 30
Tema 6.1. OcHOBHBIC | YcmHublil onpoc Vi, 31 Vi, V2, 31
NOHSATHS Ipaxmuueckas paboma Nell OKO01, OK02 OKO01, OK02
KOMOUHATOPHKH, Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,
Teopuu BeposiTHOCTH | Camocmosmenvras paboma JIP 23,JIP 30 JIP 23,JIP 30

M MaTeMaTHYeCKOon




CTATUCTUKH

Pa3zgen 7 .OcHoBHEIE Vi, 31 IK3aMen Vi, V2, 31

YHCJIEHHBbIE METOABI OKO01, OK02 OKO01I, OK02
JIP 2,JIP 4, JIP 2,JIP 4,
JIP 23,JIP 30 JIP 23,JIP 30

Tema 7.1. Uncaennoe | Ycmmuuwiii onpoc

HHTErPUPOBaHUE Camocmosmenvuas paboma

Tema 7.2. Uucnennoe | Yemuowiii onpoc Vi, 31 Vi, V2 31

nuddepenumpoBanue. | [Ipakmuueckas paboma Nel2 OK01, OK02 OK01, OK02

YucsieHHOe penieHue Tecmuposanue JIP 2,JIP 4, JIP 2,JIP 4,

00BIKHOBEHHBIX JIP 23,JIP 30 JIP 23,JIP 30

nnddepeHIuATBLHBIX

YPaBHEHUI

10



3.2 KogndukaTtop oOueHOYHBIX CPEACTB

(DyHKIIHOHaJILHLIﬁ NMPU3HAK OUE€HOYHOI'0O CpeacTBa (THl'[

Koxa ouenounoro

KOHTPOJIbHOI'O 32/I1aHNS) cpeiacTBa
YcTHBIH onpoc YO
[TpakTrueckas padota Ne n IIP Nen
TectupoBanue T
KontposbHas padora Ne n KP Nen
3amaHus U1 CaMOCTOSTEIIbHOM PabOoThI
- pedepar;
- HOKJIazd;, CcpP
- COOOIIIECHHE;
- OCCE
PazHoypoBHeBbIC 3a1auM U 33aHus (pacuéTHble, rpaduuecKue) P33
Pabouas Terpanp PT
[IpoekT 11
JlemoBas urpa Jn
Keiic-3amaua K3
3auér 3
JuddeperumrpoBanubiii 3a4€T /13
OKk3amMeH C)

11
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4 3AJAHUSA AJ1 OHEHKHU OCBOEHUA INCHUTIJIMHBI
4.2 Bonpocsl 1Jisl YCTHOIO OIpoca

Paznea 1. Teopust uncea
[aiite onpeneneHrne MHUMOW €IMHULBI.
Kakoe uncno Ha3bIBaeTCsl KOMILUIEKCHBIM?
Kakue koMILieKCHBbIE YMClia Ha3bIBAIOTCS HA3bIBAIOTCS 4YMCTO MHUMBIMHU? [lpuBenute
PUMEPBI KOMITJIEKCHBIX YHCEN , YUCTO MHUMBIX YHUCEIL.
Kakue koMILIeKCHbIE YUCIIa Ha3bIBAIOTCS PABHBIMU?
Kakue koMIieKCHbIE YiCIia HA3bIBAIOTCS COMPSKEHHBIMU?
Kak BBINONHAIOTCS  CIIOKEHUE, BBIYUTAHUWE, YMHOXEHUE KOMIUIEKCHBIX YHCEI B
anredpandeckoit popme?
Kak reomerpuuecku n300paxaroTcs KOMIUIEKCHbIE Yynciia’?
3anuiute GOPMYJIIBI U1t MOAYJISI U apTyMEHTa KOMIUIEKCHOTO YHCIIa.
Kak yMHOXXUTb KOMIUIEKCHBIEC YMCIa , 3alTUCAHHBIC B TPUTOHOMETPUUYECKON 7 B
nokasaTesbHou popme?
Kax Bo3BeCTH B CTENIEHb KOMILJIEKCHOE YHCIIO, 3aIIMCAHHOE B TPUTOHOMETPUYECKOM ? B
nokasaTesbHou popme?
Kak pemuts kBagpaTHOE ypaBHEHHUE , €CIIU JUCKPUMHUHAHT €70 OTPUIIATEIbHBIN?
Kak 3anuchiBaeTcsi KOMILIEKCHOE YHCIIO B anreOpanyeckoil (TpUroHoMeTpudeckoin) Qopme
Y TI0 KaKUM IPaBUJIaM MPOBOATCS apu(PMETHUISCKUE ONepAIK HAJl HUMH.
Kak 3anucpiBaeTcsi KOMIUIEKCHOE YMCIIO B TOKa3aTeNbHOU dopme?
Uto o3HauaeT B ONpENEICHUU KOMIUIEKCHOTO 4HCia (pa3a «ymopsaovYeHHas mapa
JEHCTBUTENBbHBIX YHCEN»?
Yto HA3BIBAIOT KOMIIJICKCHOM IIIOCKOCTBIO, ACHCTBUTEILHONM M MHHMOM OCSIMH H Kak
n300paxkaeTcss KOMIJIEKCHOE YMCIIO Ha KOMITJIEKCHOM MI0CKOCTH?
UTo HaA3BIBAIOT «MOAYJIEM» U «apPTYMEHTOM» KOMIUJIEKCHOTO yrciia? KakoBbl UX BO3MOKHbBIE
3HAYEHUS 711 MHOXKECTBA TOYEK KOMILIEKCHOM MIIOCKOCTH?
C nomoripio popmynibl Diiepa 3anUIIUTE ONEpalud YMHOXKEHUS, JTEJICHUsS, BO3BEICHHUS B
CTEINEHb U U3BJICUCHUS KOPHS.

Pa3nes 2. MaTpuusl H onpeaeauTe
UTto Ha3bIBaeTCS MaTpUIICH?
Uto HazbIBaeTCs MaTpHUILIEH-CTPOKON? MaTpHULeH - CTONOIOM? BEKTOpOM?
Kakue matpuiisl Ha3bIBatoTCs NpsAMOyroiabHbIMU? KBagpaTHeIMu?
Kaxue Matpuipl Ha3bIBalOTCS PABHBIMU ?
UTto Ha3pIBaeTCs TJIAaBHOW JUArOHAJIBI0O MAaTPHUIII?
Kakas matpuna Ha3pIBarOTCsl 1UaroHaabHON?
Kakas marpuna Ha3pIBatoTCsl €TMHUYHOMN ?
Kakas maTtpuna Ha3bpIBarOTCsI TPEYTOJIBHON?
Yo 3HAYUT TPAHCIIOHUPOBATH MATPHUILY?
10 Yro HazbIBaeTCsA CyMMON MaTpuIl?
11. Yro HazbIBaeTCs MPOU3BEACHUEM MATPHUIIBI HA YUCITIO?
12. Kak HaiiTi npou3BeieHne ABYX MaTpull ?
13. Kakumu cBOMCTBaMU 00JIaacT MPOU3BEACHIE MATPHIL?
14. Yro Ha3bIBaeTCs ONpeeuTeIeM MaTpHIIbI ?
15. Kak BBIUHUCIUTH ONPENETUTENh TPETHETO MOPSIIKA IO CXEME TPEYTOIbHUKA?
16. Yto HazpIiBaeTCss MUHOPOM?
17. Yrto Ha3pIBaeTCA anreOpanyecKuM JIOMOJTHEHHEM YJIEMEHTa OTIPEIeTUTENS?
18. Kak pa3iokuTh onpeaennTellb 0 AIEMEHTaM CTOJIONA UIIA CTPOKH?
19. Kakue criocoObl BEIYMCIIEHUS ONPEICITUTENS] BAM N3BECTHBI?

©CoNok~wWNE
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20. [Tepeunciure CBOWCTBA ONPEACITUTEIICH.

21. Kakast MaTpuIla Ha3bIBae€TCsl HEBBIPOKICHOM?

22. Kakas MatpuIiia Ha3bIBaeTCsl OOPaTHOM IO OTHOIICHUIO K JTAaHHOW?
23. KakoB mopsi/I0K BEIYMCIIEHUS] OOpAaTHON MaTpULIbI?

24. Kak 3anucaTh npocTeiiiee MaTpuIHOe YpaBHEHHE?

25.
26.
27.

1.

Kak pemmts matpuuHoe ypaBHeHue?
Sanummte popmyny Kpamapa.
Onumute meton [Maycca.

Pasnen 3.0cHOBBI IMCKPETHOI MAaTEeMaTHKH
Jatb onpenenenue rpada.

2.YTo Takoe CTereHb BepIIUHbI rpada?

3 [lepeuncnure OCHOBHBIE 3JIEMEHTHI rpada?
4.Yto Ha3bIBaeTCs MapUIpyTOM?

3. Uro Ha3pIBaeTCs LENBI0?

4.
5.

28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

NogakwhE

Kakwue neranu npu n3zo0paxenuu rpada He BaKHBI?
Kakas BepiivHa Ha3bIBa€TCsl U30JMPOBAHHOMN ?

Pa3nea 4.0cHOBBI MATEMATHYECKOT'0 AHAJIHN3A
Jaiite onpeenenue nepBooOpa3Hoi GpyHKIIHH.
ChopmynupyiiTe onpeeneHne HeonpeaeIeHHOT0 HHTErpaia U ero CBOMCTRA.
[lepeuncnure OCHOBHbIE METO/IbI HHTETPUPOBAHUSL.
WuTerpupoBanue moacTaHOBKOM (3ameHa nepeMeHHoi). [Tosicuure cyTh MeTo/a, 3aUCaTh
dbopmyiy.
3anumute Gopmyny Hetorona-Jleitbuuna.
[lepeuncnure OCHOBHbIE CBOMCTBA ONPEAEICHHOTO HHTErpaa.
Kakoe ypaBHeHue Ha3biBaeTcs quddepeHImanibHbIM?
Kakas ¢yHKIMs Ha3pIBaeTCs pemeHueM JudGepeHnaIbHOro ypaBHEHUs ?
Kakoe pemenue nuddepenmanbHOro ypaBHeHUs Ha3bIBaeTCsA 00IUM?
Kaxkoe pemenue mudepeHnnanibHOro ypaBHEHUS HA3bIBACTCS YaCTHBIM?
UYro HazbiBaeTcs AuddepeHnnanbHbpIM ypaBHEHHEM IIEpBOro mopsiaka?
Uro HazbiBaeTcs quddepeHIaTIbHbIM YpaBHEHUEM BTOPOTo HopsiaKa’?
Onpenenenne YMCI0BOrO PsiAia U €ro CXOAUMOCTH.
HccnenoBanue Ha CXOAUMOCTb T€OMETPUUYECKOM MPOTrPeECCUN.
«OTaJIOHHBIE» PALBI.
CaoiicTBa cxomsuiuxcs panoB. HeoOxoaumblii Mpu3HaK CXOIUMOCTH Psijia.
Kpurepun cxoauMocTu NOI0XKUTENbHBIX paaoB. [lpusnak lanambGepa.
3nakouepenyromuecs psaasl. [lpusnak cxonumoctn Jlenbuuna.

Pa3znen 5. Anredpa 10ruku
UTo 03HaUYaeT CIOBO JOTUKA?
Kaxkue BbI 3HaeTe BUIBI JIOTUKH 7
Urto n3yuaer MaTeMaTuyecKast JJIOruKa’?
Anrebpa JTOTHKH — 3TO pa3zes KaKou JIOTUKH?
Kakwue 3aKk0HBI BBITOHSIOTCS JUISI alITeOPhI JIOTHKH ?
Kakum myTem ocymiecTBseTCs IEPEBOJI YHCE B ACCATUYHYIO CUCTEMY ?
Kak OCYHICCTBIIACTCA MEPCBO LEIIBIX NCCATUYHBIX YHUCEIT B HCACCATUIHYIO CUCTEMY
CUUCJICHHUSI?
UTo HY»HO c/eNaTh AJis IePEeBojia MPaBUIHLHON JECITUYHOU IPOOH B IPYTYIO CUCTEMY
CUHCIICHHS?
Yro HeoOX0AUMO CAETATh IS IEPEBO/Ia HETPABIIBHOMN IECATHYHOMN IPOOU B CHCTEMY
CUHCJICHUS C HEIECATHYHBIM OCHOBaHHEM ?
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10. /Ins mepeBo/1a BOCBMEPUYHOTO MIIM MIECTHAAIATEPUIHOTO YHCTIA B JBOUYHYIO
(dbopMy 10CTaTOUYHO 3aMEHUTH ?

11. Kakum oOpa3oM HY>KHO MOCTYIUTH I MIEPEX0JA OT IBOMYHON K BOCBMEPUYHOM
(IecTHaIIATEPUYHON) cHcTEME ?

12. TlepeBoa U3 BOCBMEPHYHOHW B IIECTHAANATEPHUHYIO CHCTEMY U 0OpPAaTHO YI00HO
OCYILIECTBIISATH Yepe3 ABOUUHYIO CUCTEMY C TIOMOIIBIO TPUAI U ?.

13. Kakue npaBuia apuMeTHIECKUX NEHCTBUI BHIOJHUMBI HaJl IBOMYHBIMHU YHCIAMH?

14. Yto Ha3BIBAIOT CUCTEMOI CUMCIIEHUS?

Pa3nen 6. DjieMeHTHI TEOPUH BEPOSITHOCTH M MaTeMAaTH4YeCKO# CTATHCTUKHU
Urto Ha3zwiBaeTcs N- (hakTopragom?
[lepeuncante OCHOBHBIE 3a/1a4 KOMOWHATOPUKH
UYro Ha3bpIBaeTCA MepecTaHOBKaMU?
3anummre GopMyITy AJs MEPECTAaHOBOK M3 M — HIEMEHTOB.
Urto Ha3bIBaeTCs pa3MELICHUIMHA?
3anummre GOpMyITy YMCia pa3MEIIeHUu 13 M — AIEMEHTOB 110 N .
Uro Ha3bpIBaeTCA COUCTAHUSIMU?
3anummre GopMyiTy A YHCcIa COYeTaHUH U3 M — HIEMEHTOB 10 N .
Kakue coObITHSI HAa3bIBAIOTCS IOCTOBEPHBIMU, a KaKie HEBO3MOXKHBIMH U KaKHe
HECOBMECTHBIMH U TIPOTHUBOTIOIOKHBIMH ?
10. Yro Ha3bIBaeTCS BEPOSATHOCTHIO COOBITHS?
11. Yemy paBHa CyMMa HECOBMECTHBIX COOBITHIA?
12. Kak popmymnupyeTcst TeopeMa CII0KEeHHsI BEpOSITHOCTEH ?
13. Yemy paBHa cymMMma BEpOSTHOCTEH MPOTHUBOIIOJIOKHBIX COOBITHH ?
14. Yto Ha3bIBaeTCs YIOBHON BEPOSTHOCTHIO?
15. Kak dhopmynupyercs TeopeMa YMHOKEHUST BEPOSITHOCTEH ?
16. Kakas Benmu4rHAa Ha3bIBACTCSI CITydaiHOW?
17. Kakas Benmu4MHAa HA3bIBAETCS CIIy4alHOM?
18. Kakas ciyvaiinasi BeTM4MHa Ha3bIBACTCS JUCKPETHOH ?
19. Kakas BenrumHa Ha3bIBaeTCs CIy4yaitHOM?
20. 3armmumute Gopmyny beprysim.
21. Uto Ha3bIBaeTCS 3aKOHOM paclpeAeseHHs CIly4ailHOW BETMYMHbI?
22. Kaxoii 3aKOH pacrpe/ieleHus CITyJaifHON BeTMYMHBI HA3bIBACTCSI ONHOMUHAIEHBIM?
23. Uto Ha3bIBaeTCAd MaTEMaTHUYECKUM OXHJIAHUEM JUCKPETHOH cly4yaiiHOW BeUYUHBI ?
24. Yto Ha3BIBaeTCA AMCIIEPCUEH CITyJailHON BETHUUHBI ?

CoNoOA~WNE

Paszpnen 7. OcHOBHBIE YHCICHHbIE METOAbI
1. 3anucaths Gpopmyity npuOIMKEHHOro IU(GepeHIMPOBaHNs, OCHOBAaHHYIO Ha MEPBOM
MHTEPNONSIIMOHHON (popmyne HpioToHa.
3anucath popMyITy 11ara UHTEPIOJALNH
3anucath (HopMyITy MepBOM KOHEUHOUN pa3HOCTH
3anucath (popMyTy BTOpO KOHEUHON Pa3HOCTU
3anucath HopMyITy TpeThel KOHEUHOM pa3HOCTH

arwN

14



4.2 TecToBbI€ 32 aHUA
Paznea 1. Teopusi uncea

1. Yemy paBeH KBaJApaT MHUMOM eIHHULIBI?

a).-1; 06).2; ¢).1; d).-2

2. Kak Ha3pIBAIOTCH YHCIA BHAA a + BI?

a). 1enbIMu; D). CONpsDKEHHBIMU, C). HEHTpaibHBIMU; d). KOMIUIEKCHBIMU
3. Kakoii 0ykBoii 00b11HO 0003HAYAETCA KOMILJIEKCHOE YHCJI0?
a).z

0).d

). k

d). u

4. Yemy paBHO BbIpaxkenue (2 +3 1)+ (-7+ 2i)?

a). 7+3i

0).-5+5i

c). 14 - 5i

d). 3-2i

5. Kakoii 1aTuHCcKOl OyKBOi 0003Ha4YaeTcsi MHUMAas eJUHULa?
a.F

0.a

C.i+

d.e

6. 3 xakux yacreii COCTOMT J1000€ KOMILIEKCHOE YHCJI0?

a. IEUCTBUTEIBHON 1 MHUMOM YacTH +

0. HacTosIIeH U 0OMAHYUBOIL

C. peaIbHOM U JIO)KHOM

d. pakTHyeckoi U yCIOBHOM

7. Uemy paBeH MOIYJIb KOMILIEKCHOT0 yncja z =4 - 5i?

a. V17

0.6

c. V41 +

d. \22

8. YeranoBuTe COOTBETCTBHE

Boiuuncinre npuMepbl M NOCTABbTE B COOTBETCTBHE 0TBET M3 BTOPOI0 €TOJI0NA

1. z1+ 2,=(2+31)+(5-71) a.-3 +10i

2. 71- 2o=(2+3i)-(5-71) b. 7-4i

3. 21°22= (2+3i) axx(5-7i) c.31-i

9. Kakoe uncjio He ABJasieTcss MHUMOM eqHHHUIIECH ?

a. 12

0. 2i

c.7i

d.i

10. YcTaHoBHTE COOTBETCTBHE

1.2= I’(COS(|) + sin(p) a TpuroHoMeTpuueckas popma
2.2=r.e" 0 anrebpanueckas popma
3. Z =X+yi ¢ mokazarenbHas hopma

KonTtposmpyembie komnerenuuu: OK 01, OK 02.
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Kiriou K Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 10
IpaBuibHbINi | @ d a b c a c 1b,2a,3c 1a,2¢,3b
OTBET

Kpurepum ouenku:

«5» — ot 86% 10 100% mnpaBUILHBIX OTBETOB.
«4» — o1 76% no 85% npaBWIbHBIX OTBETOB.
«3» — 0ot 61% 110 75% mnpaBUIBHBIX OTBETOB.
«2» —meHee 61% mnpaBUIBHBIX OTBETOB.

Pazgen 2. MaTpuubl U onpeaeauTe

1. Ilpu pemienun cuctemsl 1o npasmty Kpamepa ucnonb3yor GopMyisI. ...

_ _ _ A A
a) X;=A;+A 0) X; =4;-A B) xj_X T) xj:A—j
X+2y =2,
2. ITpu pemieHnn CUCTEMBI no npasuity Kpamepa...
3X—-4y =7
1 2 2 2 1 2
a) A= , A= A, =
3 4 7 4 3 7
1 2 2 2 1 2
0) A= A= A, =
3 -4 7 -4 3 7
1 2 -2 2 1 -2
B)A: 'Alz y 2:
3 -4 -7 -4 3 -7
1 2 2 7 1 2
r) A= A= , A, =
3 -4 3 -4 2 7

3. Ecmu A-X =B, 10 pemenue B MaTpu4HO# (popme MMeEeT BHI. ..
a) X=B/A 6) X=B-A B X=B-A' n X=A"B

4. O0OpaTHast MaTpHIla A s MaTpuilbl A UMeEeT BUJI. ..

. Ar A, A Ap Ay Ay
a) A= w Ay Ay Ay B) A= A, A, Ay,
A Ap Ay A Ay Ay
A Ay Ag 1 Ar Ay Ay
0) A= Ay Ay Ay r) A™ ZW' A, Ay Ay
Ay Ay Ag As Ay Ag

5x -8y =1,
3X+y=3.

5 -g1) (-5 81
Dl3 13 )3 13

5. [l cuctembl { pacmupeHHas MmaTpuma A UMeeT BULL...

5 _g-1 2 4
Plg 1|3 Dl 7
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1 41
6. Ecim pacmmpeHHast MaTpuIia UMEET BUT ( L 3} TO CHUCTEMA. ..
a) COBMECTHA U HEeOolpeeliCHHA B) HECOBMECTHA
0) COBMECTHA U OIIpe/ie/ICHHA I') HENb3s ONPEAEIUTh
7. Jljis MaTpull HE OIpeIeNICHO ACUCTBHE ...
a) cymma 0) mpou3BeneHue | B) JICTICHUE , I') BO3BEJICHUE B CTEIICHb,
-2 0 -1
8. Mnsa marpusl | 4 11 1 | TpaHCHOHMPOBAHHOM ABISAETCS MAaTPHUIIA. . .
7 5 18
-1 2 5 1 0 0 2 3 -1 -2 4 7
0 11 0 7 0 -1 0 -5 0 11 5
a)967 6)0012 B)1Olr)—1118

9. Onpenenurens — 370 ...
a) MpsIMOYTOJIbHAs Tabiuma  0) BEKTOp B) UKCJIO  T) [IOKa3aTeJib CTETICHU

10. BeIYuciuTh onpeaeuTesnb:

A= =...

-7 8
a) 46 6) 24 B) 0 r) -32

Kontposnpyemsbie komnerenuuu: OK 01, OK 02.
Kurwou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuiabHbIH | @ o r r c 0 |8 r r a a
OTBET

Kpurepun onenkn:

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

Pasnen 3.0CHOBBI JUCKPETHOM MATEMAaTHKH
1.Jlansr q1Ba MmHOKecTBa A ={ 3,5, 7,12} u B={2,5, 8, 11, 12, 13}. HaiiguTe nepeceueHune JaHHBIX
MHOKECTB.

2)(5,9); 0b)(@®9; 069 mE12

2. YUTo Ha3BIBAaETCs CTEIICHBIO BEpITUHEI X rpada G?
a) 4KcII0, MOKa3bIBaloIlee HarpaBlieHHe rpada.
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0) pe3yJIbTaT MHOTOKPaTHOTO YMHO)KCHHSI.
¢) konuyecTBO pédep rpada G, mpuHaIIeKAIIMX BEPIIMHE X.

3. lanwl aBa MuokectBa A ={1,2,};B={2,3,}; C={1, 3, 4,5} Haiiaure oObequHECHNE TaHHBIX
MHOYECTB.

a)(1,4,5)

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

c) (4,6, 8)

4. Yrto Ha3bIBACTCS MEPECCUYCHUEM MHOXKECTB?

a) 9TO MHOXXECTBO, KOTOPOMY IPHHAIJICKAT TC M TOJBKO TE 3JICMEHTBI, KOTOPHIC OIHOBPEMEHHO

NPUHAJICKAT BCEM JTaHHBIM MHOXECTBAM.

b) 310 MHOXECTBO, KOTOPOE COACPIKUT BCE FIEMEHTHI HCXOHBIX MHOYKECTB.

C) 9TO MHOKECTBO, B KOTOPOM HE CYIIECTBYET HH OJIHOTO JIEMEHTA.

5. Jlaiite nonsaTue rpada Kak MaTeMaTHYECKOTO O0BEKTA.

@) COBOKYITHOCTB JIBYX MHOXKECTB — MHOKECTBA BEPIIIMH, 1 MHOXKECTBA UX MTAPHBIX CBS3CH,

HA3bIBAEMOT'O0 MHOXKECTBOM PEOED.

b) 06bekT rpaduyeckoit MoeTH KBAAPATUIHON DYHKIIHH.

C) reoMeTpuuecKkuii 00pa3 GyHKUIUU.

6. YcTaHOBUTE COOTBETCTBHE

1.Bepnna, nmeronias HyJ1€ByI0 CTEIIEHb, a)BHCSUEH
ABIISIETCS

2. Bepunna, umeromas CTeleHb paBHylo 1, b)uzonupoBanHo#
ABJIIETCS

7. Onpenenurte CTeNeHb BEPIIMHBI 3, s rpada M300pakeHHOTO HAa PUCYHKE.
3arunmmre OTBET

8. MHOXeCTBO, HE cozieprKaliee HU OJJHOTO SIEMEHTA, Ha3bIBACTCS:
a) HyJIEBBIM

b) koHeuHbIM

C) MyCTBIM

9. [Ipu 0603HaAYECHUN MHOXKECTB UCTIONB3YIOT:

a) TOJIBKO KPYTJIble CKOOKH

b) Tonbko GurypHbsie ckoOKH

C) MHOTI/Ia KpyTJIble, MHOTJa (pUrypHbIE, MHOT/Ia OJJHOBPEMEHHO 00a BHJ1a CKOOOK
10. MHo»xecTBa 0003HAYAIOTCSA:

a) MaJbIMU JATUHCKUMH OyKBaMU

b) GosnbIMMHU TATUHCKMMU OyKBaMHU

C) KUpUJUTHLICH

Kontpoamnpyemsbie komnerenuuu: OK 01, OK 02.
Kurwou k Tecty

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

Kpurtepum ouenku:

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

Pa3zgen 4. OcHOBBI MaTEMATHYECKOI'0 AaHAJIN3A

2
1.Yemy paBeH UHTErpa J-(X3 +1)dx =
0

a)7 0)3 B) 6 r)2

2. Berauciaute npou3BOIHYIO QYHKIMH Y = 7X - 6

a)7 0)3 B) -7 r) 6
3. YpaBHeHHUE, KOTOPOE TOMUMO (PYHKIIUU COACPIKUT €€ TPOU3BOIHBIC:
a) muddepeHIaIbHOe YpaBHEHHE; 0) TPUTOHOMETPUUYECKOE YPABHECHHUE |
B) IIOKA3aTeJIbHOE ; T') KBaJIpaTHOE

4Yro nassiaeres oIpe/ieNIeHHbIM HHTErpasioM oT pyHkuuu Y = f (X) HenpepbiBHOW Ha [a; b]?

lim > f&)ax

a) max Ax; =0 i=1

> f(E)A%
6) i=1

lim f(&)ax,

B) AXx—0
T') IepBOOOpa3Hast MOABIHTErPATBHON (DYyHKIIMH
5. BepakeHue, KOTOpoe CIeAyeT NMPHUHSTH 32 HOBYIO NMEPEMEHHYIO, YTOOBI HAWTH C MOMOIIBIO
4x
V7X% -9

IOACTAaHOBKH HCOHpe,Z[eJ'IeHHHﬁ HHTCIpal OT (1)YHKI_II/II/I J dx , HIMCCT BH. ..

a) 4x 6) 7x? B) 7x* -9 r) V7x? -9

6. BeiGepuTe MeTO 16l NPUOIMKEHHOTO BEIYUCIIECHHS ONPEAETICHHOTO UHTEerpaja. (BO3MOXXHO HECKOJIBKO
BapHaHTOB OTBETA)
a) METOJ MPSIMOYTOJIbHUKOB | 0) MeTo1 NPSAMOYTOJIbHUKOB

B) MeTOJl poMOOB; I') METO/ TPEYTOJILHUKOB

7. Tlnomane 3amITpPUXOBaHHON (UTYPHI 3a1a€TCS C TOMOIIBIO ONPEACIEHHOTO UHTETpaa. ..

.......... iR

%

~
-0 2
2

a) Jl.(x2+1)dx 6) Jz'(x3+1)dx B) i(x2+1)dx r) J.(x2+1)dx

8. Huns pynkmmu f(X)=C0S4X + X nepBooOpa3HOii ABIsIETCS QYHKIHS. . .
2

a) F(X) =sin 4x+1 6) F(X) = 0,25sin 4x+X7
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B) F(x) =0,25sin 4x -1

r) F(x) =2c0s2x —6x

8. Ilpu pemennn qudQepeHnnanbHbIX YPaBHEHUN HILETCA:

a)BEKTOP 0) uncna

B) QyHKIHS

9. YcraHoBUTE COOTBETCTBUE

r) MPOU3BOJIHAS

1 1 1
I+ S+ 5+5+
1. 2° 3 4

a.rapMOHMYECKUH Pl

1 1 1 ﬂ[lj“’l
I+ —+—+—+..= —
2718 18° 18 <\ 18

0.psii FeOMETPUUECKOIN TTPOTrPecCum

21:1+7+7+...
3.mn 2

B. 0000ICHHO-TAPMOHUYECKHNA PSIT

10. Ha pucynke uzo6paxen rpadux Gpynkuun y = f (X), 3ananHoii Ha unTepBae

uHTEpBaNoB, Ha KoTopeix f'(X) <0, paBHo ...

(-3;6) Toraa uncino

Vi
-
N JAY
\ Y
k\(_
—3 ) p :i-il
b
|
a)7 0)3 B) 8 r)2
Kontpoaupyemsbie komnerenuuu: OK 01,0K 02.
Kuio4 k Tecty
Ne ponpoca 1 |2 3 5 6 7 8 9 10
IlpaBuabHbil | B | a a |r |B a0 |T 0 1B,20,3a | T
0TBeT

Kpurepun onenku:

«5» — ot 86% 110 100% mnpaBUIBHBIX OTBETOB.

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

«2» —meHee 61% mpaBUIIbHBIX OTBETOB.

1. CriocoOsI pernieHns JTOTHIeCKHIX 3a71a4.
a) TaOJIMYHBIN ; 0) MO 3aKOHY anreOphl JIOTHKH; B) TpadHueCKuUil;

2. JInst xakoro urciia X HCTUHHO BBICKAa3bIBAHHE:

(X*(X-8) >-25+2*X)—>(X>7)?

Paszpnen 5. Anredpa joruku

T') C IOMOUIbIO MPOU3BOAHOMN
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a)4 0)5 B) 6 r)7

3. JIyi1 Kakoro Ha3BaHUS PEKU JIOKHO BBHICKA3bIBAHUE!

(Btopas OykBa riiacHast — MPEAIIOCCIHASA COrylacHas )  mepBas OykBa CTOMT B ayndaBuTe
paHbLIE TPEThEU

a) Mocksa 0) JlBuHa B) [yHnait r) Boisra

4. Beibepute Takoii mHTepBan A, uro ¢opmyisl (X €A ) > (x€B)u(x€C) > (xC )
MPUHUMAIOT PAaBHBIC 3HAYCHUS TIPU JTF0OOM 3HAYCHHUH IMEPEMEHHOM X (32 UCKITIOYCHHEM BO3MOXKHO
KOHEYHOT'O YHCJIa TOYCK)

a)[3;10 ] 0)[7;12 ] B) [12;17 ] 1)[22; 25 ]

5. KTo0 siBisieTcs OCHOBOTIOJIOKHHUKOM aJIT€Opbl JIOTHKHU?

a) J. byns B) M. Pomm

0) K. JIunneit r) ['eppon

6. [TepeBeuTe BocbMepUYHOE YnCciao 1224 B JTBOMYHOE .

a) 100100, 6) 101101, B) 1010010100; r)001001;

7. IlepeBenute fecATHIHOE YHCITO 2349 B BOCBMUPUYHOE
a) 4545 0) 4444 B) 5555 r) 4455
8. IlepeBemute mecTHaamarepuyHoe ynuciao 1484 B BocbMepHUIHOE

a) 12204 6)1212 B)2424 r) 12200

9. Uto sBisieTcst 0ObEKTOM M3YUYeHHS aITeOphl JIOTUKN?

a) yucna 0) cioBa B) BBICKA3bIBAaHUS T') 3aKOHBI

10. YcraHOBUTE COOTBETCTBHUE:

1. 3HaK UMIITMKALUU a) A=A

2. 3HAaK PKBUBAJIEHTHOCTH 0) a

3. mo00e BBHICKa3bIBAaHUE B) a—a (asnedera)
4.3aK0H TOXKIECTBA C) «-=»

KonTtposmpyembie komnerennuu: OK 01, OK 02.

Kuaiou K Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 |10
IlpaBuiabHblii (a0 B | O B 0 a B T a B | 30,2c,1B4a
OTBET
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Kpurepum ouenku:

«5» — ot 86% 110 100% mnpaBUIBHBIX OTBETOB.
«4» — o1 76% no 85% npaBUWIbHBIX OTBETOB.
«3» — 0ot 61% 110 75% mnpaBUIBHBIX OTBETOB.
«2» —meHee 61% npaBUIBHBIX OTBETOB.

Pa3jen 6. DiieMeHTHI TEOPHH BEPOATHOCTH M MATEMATHYECKOI CTATUCTHKH
1.CxonbKuMH c11ocoO6aMu MOYKHO COCTaBUTh CITUCOK U3 S6YUEHUKOB?

a) 720 b) 15 c) 25 d)5
2. CKOIBKUMH CTIOCOOaMH MOKHO BCTaTh B 04epe/b B OUOIHOTEKY YETBIPEM CTyIeHTaM?
a) 14 b) 15 c) 24 d)5
3. Beruucnute 4! (e ! - aTo dpakropuan)?
a)24 0) 10 c) 25 d) 4
4. Yemy paBHA BEPOSITHOCTb JIOCTOBEPHOTO COOBITHS?
a) 0 0) 1 c) 12 d) 4
5. YcTraHOBHTE COOTBETCTBHE MKy OCHOBHBIMU MOHSITHSIMU KOMOMHATOPUKH:
1.mepecTaHoBKH. a.C
2.pa3MelICHHUSI. b.P
3.coueTaHusl. c.A

6. YcTaHOBHTE COOTBETCTBUE:

1. dpakropuan adl
2. IepBoOOpa3Hasl. b.!
3. MHUMasl eIMHUIIA. c.F(x)

7. Haiimute MaTeMaTH4ecKoe OKUJaHUE TUCKPETHON CIIy4ailHON BeHMUMHBI X, 33JaHHON 3aKOHOM
pacnpeneseHus:

X |3 |4
p 1[04 |06
OtBet: M(X)=

8. Paznenn MmaTeMaTHKH, U3yYaIOUIHHA CITyq9aifHbIe COOBITHSI, CITydaifHble BETMYNHBI, IX CBOWCTBA U
olrepanuy HaJl HUMU:
a). TeOpHUs CITydaitHbIX 1T} 0). Teopusl BEIMYUH

C).Teopwust BEPOSATHOCTEH d) Teopus cuncieHus

9. luckperHas ciy4yaifHO#H BeTMUMHBI X, 3aJJaHHA 3aKOHOM paclpeieNeHHs, HAalIuTe p2:

X 2 5 8
p 0.2 P, 0.6
Ortser:
10. Yemy paBHa BEepOATHOCTh HEBO3ZMOKHOT'O COOBITHS?
a)0
b) 6
c)-9

KonTtposmpyembie komnerennnu: OK 01, OK 02.
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Kuarou k Tecty

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

Kpurepum ouenku:

«5» — ot 86% 10 100% mnpaBUIBLHBIX OTBETOB.
«4» — o1 76% no 85% npaBUWIbHBIX OTBETOB.
«3» — 0ot 61% 110 75% mnpaBUIBLHBIX OTBETOB.
«2» —meHee 61% npaBUIBHBIX OTBETOB

Pa3znen 7. OcHOBHBIE YHCIEHHbIE METO/IbI
1. ®opmymna mapaboi — 3710 hopmyiia

a) Cumricona b) Hetorona

C) JleiiOHuia n) bepnynnu

2. CKOJIBKO CYIIECTBYET METOJIOB MPHUOIMKEHHOTO BBIYUCICHHUS OTPEICICHHBIX HHTETPAIOB?
a)8 0) 6 c)3 )5

3. Ay,- aT0...

a) BTOpasi KOHEYHasi Pa3HOCTh 0) cenpmasi KOHEYHas Pa3HOCTb

C) nATas KOHEYHas Pa3HOCThb 1) iepBasi KOHEUHasi pa3HOCTh

4. Kak o003Ha9aeTcs mar HHTSPIIOJISIIHA
a) f 0)Y c)h n) C

5. YcranoBuTe COOTBETCTBUE MECXKY OCHOBHBIMM IIOHATUIMU

1.dopmyira mapabo a b—
a. If(x)dx:Ta(f(Xl)+ f(x,)++ f(x,))
b

2.popmyna b.
Tpanenui 8 b-a
J.f(x)dXz 3n (yo+yn+2(y2+y4+'"+yn—2)+4(yl+y3+m+y“—1))
3.dbopmyrna a b—a Y.+
IPSIMOYTOJbHUKOB C. ,! f(xydx ~ n (yo 5 L Y YY)

6. OTHOCHTEIBLHAS IMOrpeITHOCTD BBIYHUCIACTCA 110 (bopMyJIe:

a) 5 _ ‘A’lpllﬁ'l_ Amotm 100%
+

C) 5 _ ‘Aﬂpuﬁl Amotm 100%

d) 5 __ ‘Anpuﬁ,z—’_ Amotm

7. Haitaure o6macTs onpeienenus GyHKIHN Y(X)= 6x> + 6X + 6
OtBer: D(X)=

8. C moMoIIpro KaKoro MeTo/1a MOXHO petiuTh 3a1auy Komm?
a). MeTo Diiepa
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b). meTon Cumrcona
¢). meto HeroToHa

9. Ilo Tabnuue 3HaueHUH QYHKIUN

X 0 1 2
y 3 6 8
cocTaBJieHa Ta0JIHMIIa KOHEYHBIX PA3HOCTEH:
X Y Ay
0 3
1 6
2 8

Haiinute AY, .
OrTBer:

10. Haiizute MHOXeCTBO 3Ha4YeHHH GyHKIMH y(X)= 6X° + 6X + 6
Orteet: E(X)=

Kontposmpyemsbie komnerenuuu: OK 01, OK 02.

Kuarou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 10
IMpaBwibHLIG | a c d Cc 2¢,3a,lb | a R [4,5;4+x)
OTBET

Kpurepum ouenku:

«5» — ot 86% 1o 100% npaBUIBHBIX OTBETOB.
«4» — ot 76% 110 85% mpaBUIBHBIX OTBETOB.
«3» — 0ot 61% 10 75% mpaBUIBHBIX OTBETOB.
«2» — meHee 61% mpaBUIIBHBIX OTBETOB.
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Taoauna 3 - ®opma HHGPOPMALMOHHONH KAPTHI 0aHKA TECTOBbBIX 3a1aHU I

KoanuectBo ¢opm T3

Bcero KounTtposaupyembie
HaumeHoBaHue pa3iesioB OTKpBITOrO 3aKkpbITOTO Ha
T3 Ynopsinouenue KOMIIeTeHIIUH
THIIA THIIA COOTBETCTBHE

Paznen 1. Teopus uncen 10 8 2 OK 01. OK 02
Paznen 2. Matpuiibl u onpeaeauTean 10 10 OK 01. OK 02
Paznen 3.0OcHOBBI TUCKPETHOM 10 9 1 OK 01. OK 02
MaTeMaTHKU
Paznen 4. OcHOBBI MaTeMaTUUECKOTO 10 9 1 OK 01. OK 02
aHaImM3a
Pasznmen 5. AnreOpa oruku 10 10 OK 01. OK 02
Pa3nen 6. DnemeHTsl TEOpUN
BEPOSTHOCTH M MATEMATHYECKOM 10 8 2 OK 01. OK 02
CTATHCTUKH
Pasnen 7. OcHOBHBIE YHCIIEHHBIE METOIBI 10 9 1 OK 01. OK 02
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4.3 IlpakTuyeckne padboThl
Paszgea 1. Teopusi uncen

IIpakTuyeckoe 3anaTue Nel-2
JeiicTBus Ha/l KOMILIEKCHbIMH 4yucjaamu. [lepexon ot anredpanyeckoii gopmsi ,
TPUTOHOMETPHYECKOM , IOKA3ATEeJILHOH U 00pPaTHO.
Pemenne 3a7a4 Ha HaxosKAeHHe MOJTHOTO CONPOTHBJICHUS YJIEKTPHYECKON el epeMeHHOro
TOKA C OMOIIbI0 KOMILICKCHBIX YHCeJI.
Hean:
Ompadomamp TeXHUKY N1eMCTBUI HAJl KOMIUIEKCHBIMU YHUCJIAMHU B Pa3JH4HbIX popmax.

I. TeopeTuyeckasi 4acThb
Bpemsi Ha BbINIOJIHEHHME: S MUHYT

Kpurepun oneHku: MeHblIE 4 TPaBUIIbHBIX 3aIaHUSA — «2», 4 TPaBUWIbHBIX 3aIaHUS — «3»,
5 npaBWIbHBIX 3aaHUN — «4», 6 IPaBUIIbHBIX 3aJaHUN — «5».

Bapuant Nel

Ne Bonpocel / BapuaHThl 0TBETOB OTtBetnl

1 | Yro npencraniser coboi yucio i ?

a) YMCI0, KBAIPaTHbIM KOPEHb U3 KOTOPOro paBeH — 1
0) uncio, KBaIpaT KOTOPOro paBeH — 1

B) YMCJIO0, KBAJIPaTHbIN KOPEHb U3 KOTOPOro paseH 1
I') YHUCII0, KBaJIpaT KOTOPOro paBeH 1

2 Yucno Z Ha3bIBAIOT KOMIIICKCHO-CONPSKCHHBIM YHUCTY Z = 8-12i , CCJIM:

a) 7=-12+8i
6) z=8-8i
B) Z =8+8i
r) Z=8+12i
3 ApryMeHTOM KOMILJIEKCHOTO 4ynciia Z =2 + 8i Ha3bIBAIOT YKCIIO:
a) ¢ =arctg4
0) p=arctgd +
B) ¢ =—arctg4

r) p=arctgd —r

4 | Kak Ha KOOpAMHATHOM MJIOCKOCTH M300pakaeTrcs K. 4.?
a) B BUJIe OTpe3Ka

0) TOUKOM WJIK PaJInyC-BEKTOPOM

B) TUIOCKOI reoMeTpuieckoii Gurypoii

) B BUJE Kpyra

5 | Boibepute u3 npeyioxKeHHBIX YUCEN YUCTO MHUMOE:!

a)z=5-3i
0) z=T75i
B)Z=32
r)z=0

6 B xakoe MHOXeCTBO BXOIAT uncia 5; 3-61; 2,7; 2i?
a) ICWCTBUTEIIbHBIC YUCIIA

0) parMmoHaIbHBIC YUCIIA

B) KOMILIEKCHBIC YHCIIA
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‘ I') HppallOHAJIbHbIE YUCIIa

Kpurepumn oneHku:
menee 60% ot oObema paboThl - «2» (HeymoBieTBOpUTENnbHO), oT 60% mo 74% -  «3»

(YIoBIETBOPUTENBHO), OT 75% 10 89% - «4» (xopo1o), oT 90% 1o 100% -«5» (oTIn4HO)

Il. [IpakTHYecKast 4aCTh

Bapuanr 1
1. Janer uncna z; =-1+1 u 2, =1+ J3i.
a) M300pasute uKcna 71 U Zp Ha KOMIUIEKCHOM INIOCKOCTH;

-~ Z1 .
0) Haiitm 2, +2,, 2, -2,, 2,-2,, —;
ZZ
B) HaliTh MOZyJIb M apryMeHT Yncen 71 U Zo.
o . . z
r) [IpefcTaBuTh YnCIa B TPHTOHOMETPHUECKOH U MOKasaTenbHOH BopMe, HallTh Z, -Z,, —=, Z;,
VA
2

/%

Kpurtepun onenku:
1) oueHka «5» CTaBHUTCS, €ClIM BEPHO M palroHanbHO pemieHo 86%-100% mnpeiaraemMbix 3a/laHu,

JOMYCTUM | HEeJ0UeT, HEMCKAXKAIOIIUM CYTH PEIICHHUS;

2) olieHKa «4» CTaBUTCS IPH 0€30ITMOOYHOM PEIICHUH He MeHee /6% mpeaaracMbIX 3a/IaHHiM.
3) omeHka «3» CTaBUTCsI, €CIIM BBIIIOIHEHO HE MeHee 61% mpeanaraeMbIx 3a1aHHA.

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

B ®OC npeocmasnen ooun eapuanm O BbINOJHEHUS NPAKMUYECKOU Yacmu membl
«Komnnexcnvle yucna u oeticmsus Had Humuy. Bceeo ons smou memwl paspabomano 30 éapuanmos,
Komopwvle npedcmaeienvl 6 Memoouyeckux YKA3aHUAX NO BbINOJIHEHUIO NPAKMUYECKUX pabom no
yuebnou Oucyuniune EH.01 Mamemamuka (6asoeas noocomosxka) ons cneyuarviocmu 27.02.03
Aemomamuka u menemexanuxa Ha MpaHcnopme (Hceae3Ho00POICHOM MPaAHCHOpme)

Pa3nes 2. MaTpuusl H onpeneuTe

Tema 2.1. MaTpuubl 1 onpeneJuTe/ I
IIpakTuuyeckoe 3ansitue Ne3
JeiicTBUA HAA MATPULIAMM.
Boiuncienue onpeaenuresiei 2-ro u 3-ro nopsjaka.
Heanb: nokazams WHCNOJb30BAaHME CHCTEM JIMHEHHBIX YpaBHEHHMH JUIA  pelleHUs:

NMPaKTHYECKUX 3a/1a4.
|. TeopeTnyeckast yacThb

Bpems na Bpinosinenune: 10 MunyT

Kpurepun oueHku: MeHbIe 4 TPaBUIBHBIX 33JIaHAS — «2», 4 MPABUIIBHBIX 3aaHUS — «3»,
5 MpaBUJIBHBIX 33JaHUN — «4», 6 TPABUIIbHBIX 3aJaHUN — «5».

Bapuant Nel
Ne Bonpocsl / BApHaHTHI 0TBETOB OtBeTbl
1 | Ilpu pemenuu cucremsl o npasuity Kpamepa ucnonb3yror GopMyssl. . .
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j

A
a) X; =A; +A 0) X;=A;-A B) Xj:X r) xj:A—j
X+2y=2,
[Ipu pemiennn cucTeMsl o npaBuwity Kpamepa...
3x—-4y =7
1 2 2 2 1 2
a)A: ’Al: , 2:
3 4 7 4 3 7
) 6)A—1 2 A 22 A L2
< e A < I
1 2 -2 2 1 -2
B) A= A = Ay =
3 -4 -7 -4 3 -7
1 2 2 7 1 2
r) A= , A= , A, =
3 -4 3 -4 2 7

Ecmm A- X =B, To pemienne B MaTpuIHOU (hOpMe UMEET BHI. ..

3 a) X=B/A 6) X=B-A B X=B-A" r) X=A".B
O6parnas matpunia A~ 11 MaTpuIsl A HMeeT BULI. ..
1 Ay A, A Ay Ay Ay
a) At = w A Ay Ay B) AT=|A, A, A,
4 A An A Az Ay Ay
Ay Ay Ag . A Ay Ay
6) AT = Ay Ay Ay r) A7 =m' A, Ay Ay,
A Ay Ag As Ay Ag

5x -8y =1,
3X+y=3.

S (5 —8‘1] {—5 SJH
a) 6)
3 1|3 -3 -13

paciiupeHHast MaTpuna A “MeeT BUA. ..

5 _g-1 2 410
Dl 1|3 D11 1le

s cucrembl {

1 41
0 13

B) HECOBMECTHA
T') HENb3s ONPEACIUTh

Ecnu pacumpenHas MaTpuiia UMeeT BUJL ( ], TO CUCTEMA. ..

a) COBMECTHa M HeoNpe/eIeHHa
0) COBMECTHA U OIpe/ie/ICHHA

Il. IlpakTHYeckast 4acTh

Kpurtepun onenkmn:
Menee 60% or oObemMa paboThl - «2» (HEymoBiIeTBOpUTENbHO), OT 60% mo 74% -  «3»
(YIoBIeTBOpUTENHHO), OT 75% 10 89% - «4» (xopoto), oT 90% no 100% -«5» (oTIu4HO)

|. TeopeTuyeckas 4acThb
Bpems Ha BpinosiHeHue: 10 MUHYT

Kpurepun oueHku: MeHbIle 4 TPaBUIBHBIX 33JIaHAS — «2», 4 IPABUIIBHBIX 3aaHUS — «3»,
S npaBWIbHBIX 3aaHUN — «4», 6 IPaBUIIbHBIX 3aJaHUN — «5».

Bapuant Nel

Ne \ Bonpocsl / BaApHaHTHI 0TBETOB ’ OtBeTbl




Jl1 MaTpuLl HE ONPEAEIEHO AEUCTBHE ...

a) cymma 0) MpOU3BEICHNE B) JIeJICHUE T') BO3BEJICHUE B CTCTICHD
-2 0 -1
Jst matpuniel | 4 11 1 | TpaHCIIOHUPOBAHHOM SIBJISETCS MaTPHIIA. ..
7 5 18
2 -1 2 5 1 0 0 2 3 -1 -2 4 7
0 11 07 O -1 0 -5 0 11 5
2) 9 6 7 6) 0 0 12 B) 1 0 1 r -1 1 18

Ecnu pasmMepHOCTh MaTpHIbl A - m X 1, a pa3MEpHOCTh MATpHIbl B - n X m, TO
3 | pasmepHocTh MaTpullbl C = 4- B ...
a) mxn 0O)HeonpenaeneHa B)N XN r)mxm

Onpenenurens — 310 ...

4 a) MPAMOYTOJIbHAs Tabnuia ©0) BEKTOp  B) YMCJIO  T) MMOKa3aTelb CTEIICHU
A :‘ 4 2 _
3) -7 8
a) 46 0) 24 B) 0 r)-32
3 -2 1
6 s onpenenurens |4 0 3| anreGpanyeckoe fonoiaHEHHE A, PaBHO ...
-1 5 2
a) -25 0) -13 B) -5 r)5
Il. IIpakTHYyeckas 4acThb
1 2 -1 4
1. Maubr matpunet A= 3 4 1 | u B=| 12 |. Haiinure: a) A+ E; 0) (E—A)‘B; B) A™
-5 0 2 -3
(cmenats mpoBepky); T) A™-B; Tne E — enuHMYHAS MaTpHUIA TPETHETO TIOPSIKA.
0 -1 10 5
4 3 0 14
2. Beruncnmure onpenenuTenu o Teopeme Jlarutaca.
7 -8 6 15

-9 2 183 O

Kpurtepun onenkmn:

1) oueHka «5» cTaBUTCA, €CJIM BEPHO U palMoHaIbHO pemeHo 86%-100% mpeuiaraeMslx 3alaHUi,
JOMYCTUM |1 Heo4eT, HEMCKaXKaIOIIUK CYyTH pPEleHus;

2) ouieHKa «4» cTaBUTCS MpU 0e301IMO0UHOM pelIeHUH He MeHee /6% mpesyiaraeMbIx 3a/1aHuil.

3) omeHKa «3» CTaBUTCSI, €CJTH BBITIOJHEHO He MeHee 61% mpeiaraeMpIX 3a1aHHA.

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

B ©®OC npeocmasnen ooun eapuanm 05 8blNOJIHEHUS NPAKMUYECKOU yacmu memvl « Mampuywvl u
onpedenumenuy. Bcezo Ons smou memwr paspabomano 30 eapuanmos, Komopvie npeocmasienvl 6
Memoouueckux yKazaHusx nNo 6bINOJHEHUNO Npakmudeckux pabom no yuebnoti oucyuniune EH.0I
Mamemamuxa (6azosas noocomoska) ons cneyuarvhocmu 27.02.03 Aemomamuxa u menemexanuxa Ha
mpancnopme (HcenesHo00POHCHOM MPaHcnopme)
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Paznen 3.0cHOBBI JUCKPETHOM MAaTeMATHUKH

Tema 3.1. Teopusi MHOKeCTB
IIpakTnueckoe 3ansaTue Ned
IHocTpoenne rpada mo ycJJ0BUI0 CUTYAIIMOHHBIX 3a/1a4.
Heab: OrpadoraTrs Metoa /lelikcTpbl, MOKa3aTh MocTpoeHue rpadga no ycjaIoBHIO CHTYaMOHHBIX
3ajga4.
IpakTHyeckasi 4acTh

1. Hapucyiite nonssiii rpad ¢ N Bepumnamu, ecaon: N=2 N=3 n=5

2. CKOJIbKMM pebpaM MPUHAUIEKUT BEPLIMHA B MOJHOM rpade ¢ N BepiuuHamu: N = 3, n=5
n=Kk»

3. Cy1iiecTByeT JIH MOJIHBIN rpad ¢ ceMbio pedpamu?

4 1

4. Cxonbko pebep B mojHoM rpade ¢ N BepmuHamu, ecid : N =3,
n=4 n=59

5. Haiinercst nu rpad ¢ nsAThIO BEpUIMHAMH, CTENEHH KOTOPBIX BCE
paznuyHbl, T.€. paBubl 0, 1, 2, 3, 47

6. OnpenenuTh cTeneHN BepIIuH rpada, M300paKCHHOTO HA PUCYHKE. 3 2

7. Hapucyiite rpad c 5 BepuiMHamu, JBE U3 KOTOPBIX HMEIOT
OJINHAKOBYIO CTEIEHb.

8. MU3obOpasute Tpu paszHbIX rpada, ¢ MATbIO BEPIIMHAMU Ka)bli, y KOTOPHIX HET HU OJIHOTO
IUKJIA.

9. Jlana ceTp aBTOMOOWIBHBIX JIOPOT, COEAMHSIONIMX HAaCeIeHHbIE MyHKTh OpeHOyprckoi
obactu. Halitu kpaTuaiiimue myta ot ropoaa OpenoOypra (1) 10 KaKa0ro HaceIeHHOro MyHKTa 001acTH
(ecu IBUraThCS MOYKHO TOJIBKO IO IOPOTaM).

Bapuaunt Nel
A2,
(67 =N
¢ | f".?}, ——\E)
| 9
| 2 3
.'J "/
U
OPEHEVFT 7 {2}
Bapuant Ne2
- '_‘ e '_;n
(6 L )
& @ 4
' 9 X2)
| pocem—
13
6
& 12
Ay
I"' ‘|V‘
ore Il!:"l'! 8 -
Bapuant Ne3
- g s 451
(61 " 7
’Ir- 4 7
5 A _IVJ )

OPEMEYPT g
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Kpurtepun onenkmn:

1) omreHka «5» cTaBUTCS, €CITM BEpHO BBIMOJIHEHO 86%-100% npemaraeMpIx 3a1aHuit;
2) onieHKa «4» cTaBUTCS MPU IPABUJILHOM BBIIIOJIHEHUU HE MeHee 76% npeiaraeMplx 3aJaHui.
3) oneHka «3» CTaBHUTCsI, €CJIU BBIIIOJIHEHO HE MeHee 61% npearaeMpIx 3aaHui.
4) onieHKa «2» - CTaBUTCS, €CIIN BbINOIHEHO MeHee 60% npeiaraeMbIX 3aaHNM.

B ®@OC npeocmasnen ooun eapuamm 015 6bINOIHeHUs npakmuveckou uyacmu memvl « OCHOBLL

Ouckpemuou mamemamuxuy. Bceeco oOns smoii memwr paspabomano 30 eapuanmos,
npeocmaeienvl ¢ Memoouueckux yKa3aHusix

Komopvle
N0 BbINOJIHEHUIO NPAKMUYecKux pabom no y4eOHOU

oucyunaune EH.01 Mamemamuxa (6azoeas noocomosxa) ons cneyuanvrocmu 27.02.03 Asmomamuxa u
menemMexanuka Ha mpancnopme (Hceie3Ho00PONCHOM MPAHCnopme)

Pasznen 4.0OCHOBBI MAaTEMAaTHYECKOr0 AHAJIH3A

Tema 4.1. ®yHKIUM U UX CBOIiCTBA.
IIpakTHyeckoe 3ansaTne NeS
Pemenue 3aga4 Ha onpeeseHne NpoOU3BOIHONM.
Lenb: nokazamp pa3audHble MPUIOKEHHUS MPOU3BOTHOM.

|. TeopeTuyeckasi 4acThb
Bpemst Ha BbInoJIHeHHEe: 15 MUHYT

Kpurepun oneHku: MeHblIE 4 MPaBUIIbHBIX 3aaHUs — «2», 4 TPaBUWIbHBIX 3aJaHUSA — «3»,
5 npaBWIbHBIX 3aJaHUN — «4», 6 IPaBUIIbHBIX 3aJaHUN — «5».

Bapuant Nel
Ne Bonpocsl / BapuaHThHI 0TBETOB OtBeThI
1 | Ha pucynke u3o0paxeH rpapuk ¢pynkuuu Y = f(X), 3agaHHO Ha WHTEpBalie
(-3;6) Toraa unciio uHTEpBaJIOB, HAa KOTOpbIX f'(X) <0, paBHO ...
Vi
A
L IN SN
A AN
i1l 1o k\':i 1
Y ¥
|
a)7 0)3 B) 8 r)2
2 | Teno mBuxkercs TNpsAMonuMHeHO To 3akoHy S(t) =8t* —8t. Ckopocth Tema
mpu t =2 paBHa...
a) 45 0) 20 B) 14 r) 24
3 | 3aBUCHUMOCTh  IyTH S or  BpeMeHM  JBWKEHHUS  BBIPaXKaeTCs
2
dbopmyoit S(t) = % + % + C. ®opmyia yCKOpPEHHUsT HMEET BHI. ..
a b
a) a 0) > B) 2ax T) 3
4 | AOciucca Touka, B KOTOpOM KacaTelbHas K rpaduky (yHKIUU HaKJIOHEHa K

2
ocu Ox mox yrioM « , eciau f(X) = X? +4x, tga =3, paBHa...

a) 2 6) 1 B) -1 r)-0,5
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5 . . . X,
VYrn0Boil KOA(PHUIMEHT KacaTenbHOW K KpPUBOM y:?+x B TOUKEe X, =2

paBeH...
a3 0) 8 B) -5 r)-1

6 | Ha pucynke wusoOpaxen rpapuk ¢ynkuuun Y = f(X), ompeneieHHbli Ha
untepBasne (-3;8) . KommyectBo TOYeKk, B KOTOPBIX KacaTelbHas K TpauKy

(dbyHkuM napasienbHa npssMoi Y = —20 , paBHo...
Y

T I T T =t

= L I/ANT AN '

LI\

-3 [ 1] | | | x
HEEE VRN ;,Al_f}
AN
INNNE NN

a)s 0)3 B) 4 r) 8

Il. IIpakTHYyeckas 4acThb

1. Haiitu npou3BOIHbIE YKAa3aHHBIX (DYHKIIUK:
1 ) 4x -3
a) y=x° ——4+6-3\/x2 ;6) y=(x’+2)-sinx;B) y=—.
X 1+8x
2. C momompro auddepeHrana TpruOINKEHHO BBIUUCIUTh JaHHBIC BEIMYUHBI C TOYHOCTHIO JI0

0,01.
a) ¥/84 ; 6) arctg0,98; B) sin 31°; 1) e°°.

Kpurepun oueHku:

1) ontenka «5» cTaBUTCS, €CIIM BEpHO BBIMOIHEHO 86%-100% nperaraeMbix 3aaHui;

2) onieHKa «4» CTaBUTCS NPH NMPABUJILHOM BBITIOJIHCHHH HE MEHee 76% IpeaiaracMbIX 3aJIaHuiM.
3) oneHka «3» CTaBUTCSI, €CITU BHITIOJIHEHO HE MeHee 61% npearaeMpIx 3aaHui.

4) o1eHKa «2» - CTaBUTCS, €CIIU BBINOIHEHO MeHee 60% mpeiaraeMbpIX 3a1aHUMN.

B ®@OC npeocmasnen ooun eapuamm O0n1 6vlnOIHeHUs npakmudeckou uyacmu memvl « OCHOBLI
MamemMamuyecko2o auaiuza». Bceeco ona smoii memwvr paspabomano 30 eapuanmos, komopwvie
npeocmaeienvl 6 MemoOouueckux yKaA3aHusxX N0 BbINOIHEHUI0 NPAKMUYecKux pabom no yueOHOU
oucyunaune EH.01 Ilpukniaonas mamemamuka (6azosas nodzomoeka) ons cneyuanvrocmu 27.02.03
Aemomamuka u meiemMexaHuka Ha MpaHCcnopme (Hceie3Ho00PONCHOM MPAHCHOpMe)

Tema 4.1. @®yHKUUM U UX CBONCTBA.
IIpakTnyeckoe 3ansaTue Ne6
Pemienne 3ag1a4 Ha BbIuKMc/IeHHEe HHTETPAJIOB.
Henb: ompadbomams TeXHUKY MHTEIPHPOBAHHWS € HCNOJb30BAHHEM TA0JHIBI OCHOBHBIX
HHTErpajioB M CBOWCTB HHTeErpaJa.

Bpems Ha BeInoIHeHHe: 15 MUHYT

Kpurepun oueHku: MeHbIIe 4 TPaBUIBHBIX 3a1aHUS — «2», 4 IPABUIIBHBIX 3aaHUS — «3»,
S npaBWIbHBIX 3aaHUN — «4», 6 IPaBUIIbHBIX 3aJaHUN — «5».

Bapuant Nel

Ne Bonpocsl / BaApHaHTHI 0TBETOB OTtBeThl

1 | ®ynkius F(X) HaseBaercs nmepBoodpas3uoit mis pyukimu f(X) Ha HEKOTOpOM
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npomeskyTke X | eciu JUls BCeX 3HaueHui X

BBITOJIHSIETCS] PABEHCTBO:
a) F(x) = f(X); 0) f)=F(x)+C ;  B) F(x)= F(X); ') OTBET HE YKa3aH.

U3 3TOTO MPOMEXKYTKA

2 | Ona pysakoum f(X) =Cc0S4X + X 1mepBooOpa3HOM ABISETCS PYHKIIHS. . .
2

a) F(x) =sin 4x +1 6) F(x) = 0,25sin 4x+X?
B) F(x) =0,25sin 4x -1 r) F(x) =2co0s2x —6x

3 | BeipaxkeHue, KOTOpOE CIeIyeT MPHUHSTH 32 HOBYIO MIEPEMEHHYIO, YTOOBI HAHUTH C
MOMOUIbI0  TOJICTAHOBKM  HEOMNpPENEJICHHbI  HMHTErpal  oT  (GYHKIUU

.[ dx
VTXx? -9
a) 4x 6) 7x° B) 7x* -9 r) V7x* -9

dx, umeer BHI. ..

4 | Yro Ha3bIBACTCS ONPEICIICHHBIM HHTErpasioM oT ¢pyHkiwu Yy = f(X)
HenpeprIBHOil Ha [a;b]?

I|m Zf(é:i)AXi if(égi)AXi IIm f(é:i)AXi

a) max Ax; —0 i=1 0) i B) Ax-0
I') mepBooOpas3Has NOJBIHTETPATbHON PYHKITUN

5 2
j(2x2+3)dx=...
-1
a) 3 6) 18 B) 21 r)42
6 | [Inomanp 3amTpuxoBaHHOW (HUTYyphl 33aMa€TCsl C MOMOIIBIO OMPEACIEHHOTO
HHTErpana...
.......... Y REEE l

1
19

a) Jl‘(x2 +1)dx 6) JZ'(x3 +1)dx B) j'(x2 +1)dx r) JZ'(x2 +1)dx

IIpakTnueckas yacrts |.
HaliTn yka3aHHbBIE HEONpEICIICHHBIE WHTErpalbl M Pe3yibTaTbl WHTETPUPOBAHMS IPOBEPUTH
¢ depeHIIUPOBaAHUEM:

6 >
a) I(4x3 —\/;+—2)dx; 0) Ie" " xdx; B) Ixz In xdx.

X

IIpakTunuyeckas yactso I1.
y y x? y
1. Beraucauts miomaab purypsel, orpaHuueHHOM napadonoil y =2x — > +6 umnpsamont y=x+2.
2. Bpruucnuth 00bEM Tena, 00pa30BaHHOTO BpalleHHEM (UTYpbI, OIpaHUYEHHOH mapabooin
2

y:%+1, npsimeiMua X =0, X =3, y =0: a) Bokpyr ocu OX; 6) Bokpyr ocu Oy .

IIpakTnyeckas yacts 1.
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1. KonuuecTBO 3J€KTpUUYECTBa, MpOTEKalollee uepe3 MPOBOAHMK 3a Bpems t, BbIpaykaeTcs
dopmysoit ¢ =3t” +5t+2 (q - B Ky/oHax, t - B cekynax). HaifTu cuimy Toka B KOHIIE 5-if CeKyH/IBbI.

2. Kakyto paboTy HY>KHO COBEPIIUTH, YTOOBI PacTSIHYTh NPYXKHHY, HA 18 cM, ecnu cuna B 24 H
pacTIruBaet npyxuHy Ha 3 cm?

Kpurepumn oneHku:

1) onenka «5» craBUTCS, €ClIM BEpHO BBINMOIHEHO 86%-100% npearaeMbix 3aaHuit;

2) oneHKa «4» CTaBUTCS MPU MPABUILHOM BBIIIOJIHEHUHU HEe MeHee 76% mpeiaraeMblx 3aJaHuil.
3) ouieHKa «3» CTaBUTCS, €CIIM BBIIIOJHEHO He MeHee 61% npeanaraeMbIxX 3a1aHUM.

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

B ®@OC npeocmasnen ooun eapuawm 015 6bINOIHeHUs npakmuueckou uacmu memvl « OCHOBLI
Mamemamuyecko2o auanuza». Bceeo ona smoti memwl paspabomano 30 eapuanmos, Komopwvie
npeocmasienvl 8 MemoouyecKux YKa3aHUusx No 6bINOJHEHUI NPAKmuieckux padom no yueOHOU
oucyunaune EH.01 Mamemamuxa (6azoeas noocomosxa) ons cneyuanvrocmu 27.02.03 Asmomamuxa u
mejeMexanuKka Ha mpaHcnopme (Hceie3H000POICHOM MPAHCHopme)

Tema 4.2-4.3 I'papnueckoe npeacraBjaeHne PyHKIUIA.
IIpakTHyeckoe 3anaTHE N7
Hccaenosanue rpagpukos GpyHkumii
Heas: ompadomamsp cxeMy MOJHOIO UCCJIeJOBAHUS U MOCTPOeHUS rpaduka GpyHKIMH.

|. IIlpakTHYeckas YacTh
1.Mccnenyiite gynkumo Y = X (X —2)% Ha 3KCTpeMyM U HaiiTu Toukyu neperu6a. Cuenath 3CKu3

rpaduka GyHKINH.

Kpurepun oueHku:
meHee 60% oT oObemMa paboThl - «2» (HEYHAOBIETBOPUTENIBHO), oT 60% mo 74% -  «3»
(YIoBIeTBOpUTENBHO), OT 75% 10 89% - «4» (xopoio), oT 90% 1o 100% -«5» (oTau4HO)

. 3X
2. HaiimuTe TOUKM SKCTpeMyMa U TOUKH neperuda rpaduka GyHkumn y = X1

Kpurtepun onenkmn:
Menee 60% or oObemMa paboThl - «2» (HeymoBieTBOpUTeNnbHO), OT 60% mo 74% -  «3»
(YIoBIeTBOpUTENHHO), OT 75% 10 89% - «4» (xopoto), oT 90% no 100% -«5» (oTIu4HO)

Il. IlpakTHYeckast 4acTh
Bapuant Nel
1. UccnenoBate GyHKINIO, TOCTPOUTH TpauK U HATH HauOoJIbIlIee U HAaUMEHbIIIee 3HaUeHUe
(GYHKIIUH Ha 3a1aHHOM OTpE3Ke.

y=x>—9x* +24x—-13,[1;5]

2. MartepuanbHast TOUKa JIBUKETCS MPSAMOJMHEHO co ckopocThio V(t) = 3t% + 2t +1 m/c. Haiiute
IIyTh, IPOMJEHHBIN TOYKOH 32 MPOMEKYTOK BPEMEHH [0;3] .

Bapuant Ne2
1. UccnenoBarh (GyHKIUIO, TOCTPOUTH rpadUK U HAWTHU HauOOJbIIEe U HAUMEHbIIEE 3HAYCHHE
(byHKIMU Ha 3aJaHHOM OTpe3Ke

y=x"—6x>+9x+1,[0;4]
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2. Bpruuciauth paboTy, KOTOPYIO HYKHO 3aTpaTUTh, YTOOBI pacTAHYTh Ha 10 cM, eciu U3BECTHO,
9TO JJIs yAJUHEeHHs ee Ha 1 cM HeoOX0aUMMO pUIoKuTh crty B 1 kH.

Bapuant Ne3
1. UccnenoBath GyHKIHMIO, TOCTPOUTH TpaduK M HATH HaUOOIIbIIICE U HANMEHBIIIEE 3HAYCHUE
(byHKIMU Ha 33aJaHHOM OTpE3Ke.

y=x=3x+1, [-2;-2]

X =1 =2

3. BeruncnuTe Maccy y4actka CTep KHS OT 10 X2

(bopMy1ofi P(X) = 4X> +5X+2

, €CJIN €TI0 JIMHEMHAs INIOTHOCTD 3a/1aeTCs

Kpurepumn oneHku:

1) onenka «5» craBUTCS, €Clid BEpHO BBIMOIHEHO 86%-100% npearaeMbix 3aaHuit;

2) o1neHKa «4» CTaBUTCS MPU IPABUILHOM BBITIOJIHEHUHN HE MeHee 76% mpe/uiaraeMbIX 3aIaHUM.
3) oneHka «3» CTaBHUTCsI, €CIIM BBITIOJIHEHO HE MeHee 61% mpearaeMpIx 3aaHui.

4) onieHKa «2» - CTaBUTCS, €CJIU BbINOIHEHO MeHee 60% npeasiaraeMbIxX 3a/1aHUM.

B ®©OC npedocmaenen ooum eapuanm Onsi GbINOAHEHUs npakmudeckou uacmu memsvl «OCHOBb
Mamemamuyecko2o auanusay. Bceeo Onsa smou memwvl pazpabomano 30 eapuanmos, Komopule
npeocmaenenvl ¢ Memoouueckux YKA3aHUsX N0 GbINOJHEHUI0 NPAKMUYecKux pabom no yueOHol
oucyunaune EH.01 Mamemamuka (6azosas noocomosxa) ons cneyuanvnocmu 27.02.03 Asmomamuxa u
menemMexanuka Ha mpancnopme (Hcene3HoOOPOICHOM MPAHCROPME)

Tema 4.4 [IndppepenuuaibHble ypaBHEHUs!
IIpakTHyeckoe 3anaTHE N8
IIpumeHeHne 00bIKHOBEHHBIX IH(depeHHATbHBIX YPABHEHHU I NPH PellieHNH NMPUKJIATIHBIX 32124
Heas: nayuumbca pewats Au@@epeHUHATIbHbIE YPaBHEHUS IEPBOI0  NOPSAKA,
auddepeHunanbable yYpaBHeHHSI BTOPOro MNOPS/IKA W YMeTb IPHMEHATh OOBIKHOBEHHbIE
au¢p¢epeHunAIbHbIC YPABHEHHUS NP PeLlIEHUN NPUKJIAJIHBIX 3a1a4.

Il [IpakTHUyeckas yacTb

Bapuant Nel
1. Haiitu o6muit uaTerpan auddepeHnnanbHOro ypaBHeHHS
xydx+ (x+1)dy =0
(e +1)dy+ ye?*dx =0
2. HaiinuTe obuiee penieHre 0JHOPOIHBIX U PepeHIINaTbHBIX YPaBHEHUH.
a) y'+3y'+2y=0;
6) y"-10y'+25y =0;
B) Y'+4y=0.
Bapuant Ne2
1. Haiitu obmuit uTerpan M depeHnnanbHOro ypaBHeHUs

Xy’ +y=y’
y' =1gx-tgy
2. Haiinute obiee pemeHNue OJHOPOIHBIX AU PEpEeHIINATHHBIX YPABHEHUH.
a) y'—4y'=0;
0) y'-4y'+4y=0;
B) y'+y=0.
Bapuant Ne3
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1. Haiftu o6mwmii nHTETpat nuddepeHImatbHOTr0 ypaBHEHUS

y'xy—1+x*=0
ydx+(1+x*)dy =0

2. Haiigute obree pereHue oTHOPOIHBIX D PepeHIIMATBHBIX YPaBHCHUA.

a) y'~2y'=0;
0) y'+2y'+y=0;
B) y'—2y'+10y=0.

Kpurepun onenkmn:

1) onteHka «5» cTaBUTCS, €ClM BepHO BhIMOIHEHO 86%-100% nperaraeMpIx 3a1aHui;

2) onieHKa «4» CTaBUTCS MPU IPABUILHOM BBIIIOJIHEHUHN HE MeHee 76% mpeyuiaraeMbIxX 3a1aHNM.

3) oneHka «3» CTaBUTCsI, €CIIU BHIIIOJIHEHO HE MeHee 61% npearaeMpIx 3aaHui.
4) onieHKa «2» - CTaBUTCS, €CJIU BbINOIHEHO MeHee 60% npeasaraeMpix 3a/1aHUH.

B ®OC npeocmasenen ooun eapuanm 051 8bINOIHEHUs Hpakmudeckou udacmu memvl «OCHOBbL
Mamemamuyecko2o auaiuza». Bceco ona smoii memwvr paspabomano 30 eapuanmos, Komopwvie
npeocmaenenvl 6 MemoOouueckux yKaA3aHUAX NO BbINOIHEHUI0 NPAKMU4eckux pabom no yueOHOU
oucyunaune EH.01 Mamemamuka (6azosas noocomoexa) onsa cneyuanvnocmu 27.02.03 Asmomamuxa u

menemMexanuKka Ha mpaHcnopme (Hceie3Ho00POICHOM MPAHCROpME)

Tema 4.5 Psaabl
IIpakTnueckoe 3ansaTue Ne 9

BbiuncieHue npeiesioB 4 pacKpbITHe Heonpe/ieJdeHHOcTell. Pelienne npukaaHbIxX 3a/1a4 ¢

NMPUMEHECHUEM YUC/IOBBIX PSAT0B.

He.]]b: ompaﬁomamb TEXHUKY BBIYHCJICHHUA MNPEACJOB € MOMOIIBIO 3aMevYaTeJIbHBIX
npeaejaoB U pacCKpbITHE HCOHpeHeHeHHOCTeﬁ, 0mpa60mamb TEXHUKY HCCICA0BaHUA PAJI0OB Ha

CXOIMMOCTH U HAXO0KIeHHe CYMMbI psijia.

|. TeopeTnyeckast yacThb
Bpems Ha BbinosiHeHue: 10 MunyT

Kpurepun onenkn: MeHblle 4 MpaBUWIbHBIX 3aJ1aHUS — «2», 4 TPaBWIBHBIX 3aJaHUs — «3»,

S mpaBWIbHBIX 3a4aHUM — «4», 6 IPaBUJIbHBIX 3aJaHUN — «5».

Bapuant Nel

Ne Bonpocsl / BaApUaHTHI 0TBETOB

OTBeThbI

Kakoro cBoiicTBa npeniesioB ()yHKIHUHU HE CYIIECTBYET?

a) lim C=C rje C=const
X—Xg

6) lim ((x)-g(x)) = lim (x)-lim g(x)
B) lim (1 (x)+9(x)) = lim f(x) - lim g(x)
lim f(x)

F(X) _xox
im =—
=% g(x)  Iim g(x)

. X+1
2 | 3nayenue npezaena pyHkuuu lim ——— paBHo...
x>1 3—T7X
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a)e 0) -0,5 B) o© r) 1
. Sin 2X
3 3HaueHue npesena GyHKIUN Ilrr!) paBHO...
X—> X
a)2 0)e B) 00 r) 0
 (x+D*
3nauenue npexaena pynkun lim ——— paBHo...
4 p by B0
a)e 0)3 B) o0 r) 1
2
5 3naucHue npeaena GyHKIuu Iim0 paBHo. ..
X—> X
a) oo 0) -1 B) 0 r)e
Kakwue u3 nepeuncinenHbix QyHKIuii 6eckoHedHO Maibie mpu X — 07
6 a)y:% 6) y=x" B)y:sing r) Yy = C0S2X

Il. IIpakTHYyeckas 4acThb
Havitu ipenensr:

. X2 =5x+1
a) lim ———;
—=32X°+X—-6

5

. x-arcsin 4x _(2x+5\"7 ) X ) 2x

) im —; ¢) lim ;k) im| 1+ —
=0 cos2x —1 x> 2X -1 x>0 6

Cymma psina. [lpusnak Jlanam6epa.
Heab: OTpaboTaTh TEXHUKY HCCIEAOBAHUS PSIA0B HA CXOJUMOCTh U HAaX0XKICHUE CYMMBI psjia

X2 4+3x+7 . 2x%+x-10 _4x%-3x+1
6) Im ———; B Ilm————; plm _—F-+—;
> 2 X5 4 X—2 =2 X2 4+ X—6 x>0 2X° +X—5

IIpakTnyeckas 4acthb
Bapuant Nel

1. TTokazaTh, 4TO psI/T CXOAUTCS U HAUTHU €70 CYMM i( L - ! ]
| ’ MY Ll gn_3 8n+5)

2. HpOBepI/ITB, BBITTOJIHACTCA JIn HeO6XO,I[I/IMOC yCJIOBUC CXOOUMOCTHU HJI psaaa

1 1 1
1+ %/2_2 + %/3_2 + W +... ¥ caenaTh BBIBOI.

oon3

3. UccrnenoBaTh psin HAa CXOIUMOCTSH 10 npu3HaKy Jlamambepa 8_n
n=1
Bapuant Ne2
1 1 1 1
—t Sttt
1. Tloka3atk, 4TO psiJ CXOMUTCA ¥ Haiith ero cymmy 9 97 97 9

2. HpOBCpI/ITB, BBITTOJIHACTCA JIn HCO6XOI[I/IMOG YyCJIOBUC CXOONUMOCTHU JJIA pdaaa

2 3 4 5 U CIIeJIaTh BBIBOI.

i 2n-1

n
3. MHccnenoBath psifi Ha CXOJUMOCTb 10 Mpu3HaKy Jlanambepa "= 2
Bapuant Ne3

1+i+i+i

. 137 Q13 " 413
1. TIoKa3atk, YTO s CXOMUTCA U HAWTH €ro cyMMy 2 3 4
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2. IIpoBepHTb, BBIMOJIHAETCA JIM HEOOXOAMMOE YCIOBHE CXOIMMOCTH I psna
cJenaTh BBIBOJI.
0 4n

3. UccnenoBath psa Ha CXOAUMOCTH 1o npu3Haky Jlamambepa n- Sn-3

Kpurtepun onenku:

1) orteHka «5» cTaBUTCS, €CIIM BEpHO BBIMOIHEHO 86%-100% nperaraeMpIx 3a1aHui;

2) onieHKa «4» CTaBUTCS MPU IPABUILHOM BBIIIOJIHEHUHU HE MeHee 76% npeiaracMplx 3aaHUM.
3) oneHka «3» CTaBUTCsI, €CJIU BBITIOJIHEHO HE MeHee 61% mpeiaraeMpIx 3aaHui.

4) onieHKa «2» - cTaBUTCS, €CJIU BbINOJIHEHO MeHee 60% npeiaraeMblX 3aaHUH.

B @OC npeocmasnen ooun sapuanm 015 8bINOIHEHUSI NPAKMUYECKOU Yacmu memvl « Psaoviy. Bceeo ons
amou memsl pazpabomano 30 eapuanmos, Komopvle npeocmagienvl 8 Memoouueckux yKa3auusx no
BbINOJIHEHUIO NPAKmMuyeckux pabom no yueonou OJucyuniune EH.0lI Mamemamuxa (b6a3oeasn
noocomoska) o cneyuarvhocmu 27.02.03 Aemomamuxka u menemexaHuka Ha MpaHcnopme
(91cene3n000pPOAHCHOM MpaHcnopme)

Pazgen 5. Anredpa Jioruku.

Tema 5.1 Cucrembl cunc/ieHus B ajiredpe JOrUKHU
IIpakTyeckoe 3anaTue Nel(
IlepeBoa HeJbIX, APOOHBIX M CMELIAHHBIX YHCEJ U3 OJHOH CHCTEeMbI CHUCJIEHHUS B IPYIYI0
Henb: ompadomams nepeBoj 1HebIX, APOOHBIX M CMENIAHHBIX 4YHce] U3 OJHOH CHCTEMbI
CYHCJIEHUS B IPYIyIo.

Il. IlpakTH4eckas yacTh
1. I/ICHOJ'IBSYSI ImpaBujia CUc€Ta, 3alIMIInTC HGCSITI/I‘IHblﬁ pAa OCJIbIX YHUCEI B CICAYIOMIUX CUCTEMAax
CUHCIICHUS:

10-s | 3 5 8
2-5
7-s1
2. Kakue nensle uncna npeamectsyrot yncnam: a) 1000000, , 6) 1010,, B) CDEF,.

3. Kakoe Hambonbliee JeCITUYHOE YMCIO MOXHO 3amucaTh TpeMms IudpamMu B ceMEpUUYHOMN
cucreme?

4. IlepeBeanTe Unciia B CUCTEMBI CUMCIIEHUS B cienyromeM nopsake 2 8 10 2.

5. IlepeBecTH DaHHOE YHCIO W3 JIECATUYHONH CHCTEMBI CUHCIEHHS B MIECTHAAIATCPHUUHYIO
CHCTEMy CUMCIIeHHSL: a) 661 ,; 6) 97,27 ,.

Kpurtepun onenkmn:

1) orteHka «5» cTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpix 3a1aHuii;

2) oreHKa «4» CTaBUTCS MPHU MPABUILHOM BBIIIOJIHEHUU HE MeHee 76% IpeiaraeMbIx 3aJaHHMA.
3) omeHka «3» CTaBHUTCsI, €CITM BHITIOJIHEHO HE MeHee 61% mpemaraeMpIx 3aaHui.

4) o1ieHKa «2» - CTaBUTCS, €CJIM BBINMOTHEHO MeHee 60% mpeyiaraeMpIX 3aJaHUN.

B ®@OC npeocmasnen o00un eapuanm 01 BbINOAHEHUs npakmuyeckou udacmu memovl «OCHOGb
mMamemamuyecko2o auanuza». Bceeco ona osmoti memwvl paspabomano 30 eapuanmos, Komopwie
npeocmaenenvl 6 Memoouueckux yKA3aHUAX HO GbINOJIHEHUI0 NPAKMUYecKUx pabom no yueOHol
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oucyunaune EH.01 Mamemamuka (6azosas noocomoexa) ons cneyuanrvhocmu 27.02.03 Aesmomamuxa u
menieMexanuka Ha mpancnopme (JHceie3Ho00pPOICHOM mparcnopme)

Pa3znen 6. DiieMeHTHI TEOPUU BEPOSATHOCTH M MATEMATHYECKON CTATUCTUKH

Tema 6.1 OcHOBHBIC IOHATHSA
IIpakTyeckoe 3ansaTue Nell
BbruncieHne MaTeMaTHYECKOI0 0KUAAHUSA H CPeJHer0 KBaJAPaTHYHOI0 OTKJIOHECHHU S
Ilenv: ompadomams cocTaBjieHHe 3aKOHA paclpe/iesleHUsi JAUCKPETHOH ciy4aiHoi
BCJIMYMHBI M AJTOPUTM BbIYHMC/ICHHE MATEMATHYECKOI0 OKHAAHUS M CPeJHEro KBaJApPaTHYHOIO
OTKJIOHEHHUS.

|. TeopeTuyeckasi 4acTh
Bpemsi Ha BbInOJIHEHHE: 15 MUHYT

Kpurtepun onenkn: MeHblie 4 MpaBUWIbHBIX 3aJ1aHUS — «2», 4 IPaBUWIBHBIX 3aJaHUs — «3»,
5 MpaBWIbHBIX 3aJaHUM — «4», 6 IPaBUIIbHBIX 3aJaHUN — «5».

Bapuant Nel
Ne Bonpochl / BapuaHTHI 0TBETOB OTBeThbI
1 CKOJIBKO pa3JIMYHbIX MATU3HAYHBIX YHCEJI MOKHO COCTaBUTh U3 mudp 1, 2, 3, 4, 5?
a) 100 0) 30 B) 5 r) 120

2 Nmerotcs MNOMHIOPBI, OrypUbl, JYK. CKOIBKO Pa3IMUHBIX CaJIaATOB MOKHO
IIPHUIOTOBUTH, CCJIN B Ka)KI[I)If/i cajart JOJI?)KHO BXOIHUTH 2 Pa3IMUIHBIX B4 OBOHIeﬁ?

a) 3 0) 6 B) 2 r) 1

3 | CkonpkuMH criocobaMu U3 9 y4eOHBIX MPEIMETOB MOXKHO COCTaBHUTH pacIMCaHUE
yueOHOro JHS U3 6 pa3IMyHbIX YPOKOB.
a) 10000 0) 60480 B) 56 r)39450

4 | B wurpampHOii komoxe 36 xapt. Hayrag BeiOupaercs omHa kaprta. Kakoa
BEpPOSITHOCTb, UTO 3TA KapTa — Ty3?

1 1 1 36

a) — 0) — B) — r) —

: 36 : 35 ) 9 ) 4

5 | Bpocarot nBa urpanbHbIX KyOmka. KakoBa BepOSTHOCTH TOTO, YTO BBINAAYT JIBE
YeTHbIe UPPHI?

a) 0,25 0) % B) 0,5 r) 0,125

6 | B xop3uHe nexar rpu0bl, cpean kotopeix 10% Oenbix n 40% pepkux. Kakosa
BEPOSITHOCTH TOT0, YTO BHIOpAHHBIN rpub Oenblil iu peIKUiA?
a) 0,5 0) 0,4 B) 0,04 r) 0,8

Il. IlpakTHYeckast 4acTh

1. Ompenenutbh BEpOSTHOCTh HAJEKHOH PAOOTHI TEXHUYECKOTO _@_@
YCTPOMCTBa, CTPYKTYpHas CXeMa HaJEeXHOCTH KOTOPOro M300pakeHa Ha
PHUCYHKE, €CIIM U3BECTHO, YTO BJIEMEHTHl OTKa3bIBAIOT HE3aBUCHUMO JIPYT
OT JIpyra U BEPOSTHOCTb HA/IEKHOCTH Kaxxaoro pasHa 0,9.

2. a) Tpu BaroHOCTPOUTENFHBIX 3aBOJA BBIITYCKAIOT OJTMHAKOBEIC
U3JIeusl, IpUYeM MepBblid 3aBoa npousBoguT 50%, BTopoi - 20%, a Ttperuit - 30% Bceil mpoayKIuH.
[lepBniit 3aBoj BhiTyckaeT 1% Opaka, BTopoii 3aBox - 2% u tpetuil - 3%. Haynauy otoOpaHHbIi Baron

okaszayics ¢ Opakom. HailTu BeposSITHOCTB TOT0, 4TO BaroH MPOMU3BEIEH BTOPHIM 3aBOJIOM.
0) Ha pucynke mzobpaxena cxema aopor. TypUCTBI BBIXOIAT M3 usl




nmyHkTa Il1, BeIOMpas KaxIblil pa3 Ha pa3BUIIKE JOPOT JaJbHEHIINI MyTh Hayaauy. KakoBa BEepOSATHOCTD,
YTO OHHM MomanyT B myHKT I12?

3. Ha myTu nBukeHust aBToMalinHbl 4 cBeToopa, KaKIbld U3 KOTOPBIX 3allpellaeT JaibHeiiee
JIBUKCHHE aBTOMAIIMHBI C BeposTHocThio 0,5. Haiitu psim pacripeneneHuss 4ucia CBETO(OpPOB,
MIPOMIEHHBIX MAIIMHOM 0 MEPBOM OCTAHOBKH. UeMy paBHBI MATEMAaTHYECKOE OKHMJIAHUE U JTUCIIEPCUs
3TOM CIy4aitHOW BEJIMYUHBI?

Kpurepumn oneHku:

1) onienka «5» craBUTCS, €ClIM BEpHO BBIMOIHEHO 86%-100% npeiaraeMbix 3aaHuit;

2) o1neHKa «4» CTaBUTCS MPU MPABUILHOM BBITIOJIHEHUHU HEe MeHee 76% mpearaeMbIx 3aJaHuil.
3) oueHKa «3» CTaBUTCS, €CIIM BBIIIOJHEHO HEe MeHee 61% npeyiaraeMbIX 3aaHUM.

4) orieHKa «2» - CTAaBUTCS, €CJIM BHIMOJHEHO MeHee 60% npeiaraeMbIX 3aJaHui.

B @©OC npeocmaenen ooun eapuanm OJisi 6blNOJIHEHUS. NPAKMUYECKOU Yacmu membl «leMeHmbl
meopuu geposmuHocmuy. Bcezo 0nsa smoil memol paspabomaro 30 sapuanmos, Komopbvie npeodcmagieHbl
6 Memoouueckux yKkazaumusx no 6blNOJIHEHUN) NpaKmuueckux pabom no yuebnou oucyuniurne EH.01
Mamemamuxa (6azosas noocomoska) ona cneyuanrvnocmu 27.02.03 Aemomamuxa u menemexanuka Ha
mpancnopme (Hceie3H000PONCHOM MPAHCHOpMe).

Pasznen 7. OcHOBHBIE YHCJIEHHBIE METOABI

Tema 7.1-7.2. Uncjennoe unrerpupopanue. Unciaennoe nuddepenuuponanue. Uncjiennoe
pelieHue 00bIKHOBEHHBIX TH(PepeHIHATBLHBIX YPABHEHUI.
IIpakTuyeckoe 3anaTue Nel2
Pemenue 3aa4 Ha HaXOXI€HUE IO TAOJIUYHO 3aJaHHON (DYHKIMU, PYHKIINH, 3aJaHHOW aHATUTUYECKH.
HccnenoBanue CBOMCTB ATON (PYHKINH.
IIpakTH4yeckas 4acTh

Bapuant Nel

Jns dyskumu, 3agaHHON TaOIMYHO, HAWTH aHATUTHYECKOe BeIpakenne Gpynkuuu. Mcenenosars

CBOMCTBa 3TOM (PyHKIIHU.

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

Bapuant Ne2
Hnst dyHKImM, 3a1aHHON TaOJIMYHO, HANTH aHAJIMTUYECKOE BhIpakeHne QpyHkuuu. Mcciaenosars
CBOWCTBA 3TON (YHKIHUU.

X 1 2 3 4 5 6
y | -39]-02 ]| 6,7 | 174|325 | 52,6

Bapuant Ne3
Hnst dpyHKmu, 3a1aHHON TaOJIMYHO, HANTH aHAIMTUYECKOE BhIpakeHue QpyHkuuu. McciaenoBarp
CBOMCTBA 3TON (YHKIHUU.

X 1 1.2 1.4 1.6 1.8
y 0 -0,16 | -024 | -024 | -0,16

Kpurepum ouenku:

1) omenka «5» CTaBUTCS, €CIIH BepHO BBITIONHEHO 86%-100% mpeniaraeMbIx 3aqaHuii;

2) oreHKa «4» CTaBUTCS MPH MPABUJILHOM BBITIOJIHEHUH HE MeHee 76% TpeaiaraeMbIX 3a/1aHui.
3) otieHKa «3» CTaBUTCS, €CIIH BBIIOIHEHO He MeHee 61% mpeanaraeMpIx 3aJaHHA.

4) orieHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mnpeiaraeMbIx 3aJaHui.
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B ®OC npeocmasnen ooun sapuanm 05 8binonHeHus npaxkmuyeckou yacmu memvi « OCHOBHblE
yucneHuvie Memoowvly. Bcezo 0ns amoii memul pazpabomano 30 eapuanmos, Komopbsie NpeocmasieHvl 6
Memoouueckux yKazanusx no 8blNOJHEHU0 npakmuyeckux pabom no yuyeorot oucyuniune EH.01
Ipuxnaonas mamemamuxa (bazosas noocomoesxa) ons cneyuaiohocmu 27.02.03 Asmomamuxa u
mejeMexanuKa Ha mpaHcnopme (Hceie3H000PONCHOM MPAHCHOpme).

OTBeTLI M KOMMEHTAPHH

KonTpoaupyembie komnerennuu: OK 01, OK 02.

Kputepun omenkn:

«S» — bOannos evicmasnsiemcs o00yuarWeMycs, eciu 6bINOJHEeHbl 6ce 3a0aHusi 6 pabome u
NPOYeHm NpasuIbHOCMU X004 peueHuss U GvluucieHui He meHnee 86%, akkypamHoe ogopmieHue
BbINOHSEMOU pabomvl, 0OOCHOBAHHBIE 6bl8OObL, NPAGUILHASL U NOJHASL UHMEPNPemayus 6bl80008,
CmyOeHm ap2ymMeHmupo8aHHo 0O60CHOBbIBAEM C8010 MOUKY 3PeHUsL, 0000waem Mamepua.

«4» — bannos gvicmasigemcs oOy4arOwemMycs, eciu 8bINOIHeHO He MeHee 76% 3adaHutl u x00
peweHUss Npasuiibhblll, He3HaAuYUumenlbHble NOZPEWHOCU 6 OQOopMIeHUU padomvl, NPABUIbHASA, HO
HeNnoHas UHMepnpemayiusi 6b160008.

«3» — bannos evicmasnsemcs obyuaouemycs, eciu 8vinoIHeHo He meHee 01% ecex 3adanuli,
NnOOX00 K peuweHulo NpAasuibHbulll, HO eChb OWUOKU, 3HAYUMENbHble NOZPEeUHOCMU 6 OopMIeHUU
pabomol; HeNOIHASL UHMEPNPEMAayUsl 8b160008.

«2» — bannos evicmasiiemcs obyyarOwemycs, eciu 6vinojiHeHo meHee 060% e6cex 3adawull,
peweHue cooepocum  epyovle  OwuUOKU; HeakKypamHuoe oghopmienue pabomoel, HENnpasUIbHAS
unmepnpemayus 66160008 1UOO UX OMCYmcmeue.
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Ilepeyens Bonpocos (3aj1a4)
JJISl IPOMEKYTOYHOM aTTecTAanMu (IK3aMeH/3a4eT)

1.  CdopmynupoBaTb OCHOBHBIE ONPE/IEICHUS KOMIJIEKCHOTO Ynciia U (hOpMBbI IIPECTABICHHUS.

2.  Kak 3amucpiBaeTcsi  KOMIUIEKCHOE YHCIO B anreOpanyeckond  (TPUTOHOMETPHUYECKON)
(bopMe 1 110 KaKUM IpaBUIIaM IPOBOJATCS apU(PMeTHUECKUe ONepaliy HajJl HUMH.

3. Urto o3HayaeT B ONpEACICHUM KOMIUJICKCHOrO uyHcia (pasa «ymnopsaodeHHas Mapa
JNEUCTBUTEIIbHBIX YNCE»?

4. Kakoe 13 3THX 4Kcen Ha3hIBACTCS «JICHCTBUTEIIFHOM YacThio Re 7y, Kakoe «MHHMOH Im 2»?

5. B kakoM city4ae KOMIIJIEKCHOE YUCIIO SBJIAETCS OOBIYHBIM AEHCTBUTEIbHBIM YUCIOM?

6.  Ilpu KaKuX yCIOBHAX CUMTAETCS, YTO JIBa KOMILJICKCHBIX YHCIIa PABHBI?

7. Ilo xakuM @paBWIaM OCYILECTBISAIOTCS JEHUCTBUSL M HAXOAATCA: CyMMa, pPa3sHOCTb,
IIPOU3BEICHNE U YaCTHOE JIBYX KOMIIJIEKCHBIX YHUCEN?

8. Kakoe KOMIUIEKCHOE€ 4YMCIO Ha3blBAETCS CONPSIKEHHBIM K 33JaHHOMY M KaKMMHU
CBOWCTBaMH OHO o0Jsiagaer?

9. Uro Ha3bIBalOT «MHHUMOW eIMHUIIEH», Kak ee 0003HAuyalT, U YTO MOJIydaeTcs Ipu
BO3BEJICHUU €€ B CTApILYIO CTENEHD 7

10. UYro Ha3pIBalOT KOMIUIEKCHOM IJIOCKOCTHIO, JEHCTBUTEIbHOM M MHHUMOM OCAMH U Kak
n300pakaeTcs KOMIUIEKCHOE YHCIIO Ha KOMIUIEKCHOW TUIOCKOCTH?

11. Yro Ha3bIBalOT «MOAYJIEM» U «apryMEHTOM» KoMIUlekcHoro uwucna? KakoBbl HX
BO3MO>KHbIE 3HAUEHHUS JUII MHOXKECTBA TOUEK KOMIIJIEKCHOU MIOCKOCTH?

12. B kakux mpenenax 3HAuYE€HUI HAXOIUTCS «IJIABHOE 3HAYEHUE apryMeHTa KOMIUIEKCHOI'O
yucna’?

13. 3anummre KOMIUIEKCHOE YHUCIO B aireOpanyeckodl W TPUTOHOMETpHUYECKoW (opmax, a
TaK)K€ OCHOBHBIE COOTHOILIEHUS CBS3bIBAIOIIUE HX.

14. Tlo xakuM mpaBWiIaM OCYILIECTBISIOTCS JEHCTBHS HaJ KOMIUIEKCHBIMU YHCIaMU B
TPUTOHOMETPUUECKOH (hopMe: IPOU3BEICHUE, BO3BEACHUE B CTEIIEHb, JIeJIeHNE?

15. Kakoii Bug umeer Qopmyna MyaBpa  pu BO3BEIEHHMM  KOMIUIEKCHOTO 4YHCIIa B
HaTypaJbHYIO CTEIICHb?

16. UYro Ha3bIBAIOT « KOPHEM N- CTENEHHU U3 KOMIUIEKCHOTO Yuciaa» ?

17. Ckonpko BO3MOXHBIX 3HAYEHMH HMEET KOPEHb CTENeHU N=5 K3 KOMIUIEKCHOTO YHucia
z=1-2i?

18. Kax Bemmmamutr obmas ¢opmyna MyaBpa [iIsl M3BJICUCHHS KOpPHS N-H CTETNEHW U3
KOMIUJIEKCHOTO yucina ?

19. Kak BwIIISAMT moOKa3aTenbHas (opMa KOMIUIEKCHOTO YHCIIa M 3amuchiBaeTcs (opmyna
Olinepa?

20. C momomrsio (opMyisl Diliiepa 3aMuIINTe ONEPalid YMHOXKEHHS, JIEICHUs, BO3BEICHHS B
CTENEHb U U3BJICYECHUSI KOPHS.

21. JlaiiTe pa3bsCHEHHE MOHATHS MHOXKECTBA.

22. UYrto Ha3BIBAIOT 3JIEMEHTaMH WM TOUYKaMH MHOKECTBa?

23. Kakoe MHOKeCTBO HAa3bIBAIOT IYCTHIM? KaK 0003HAYAIOT?

24. Kakoe MHOXECTBO Ha3bIBAIOT YHUBEPCAIbHBIM? Kak 0003HauatoT?

25. Jlaiite ompeelieHue TIOHATHS «auarpaMma Diiepa-BeHnHay.

26. Jlaiite ompeneneHuss 0ObeAMHEHUS, IEPECEUSHHsI, PA3HOCTU U JIOMIOJHEHHUsI MHOXECTB A U

27. 3anuumre CBOWCTBA ONepalfii HaJ MHOXXECTBaMHU.

28. Yt0 Ha3BIBAaIOT MOIIHOCTHEI0 MHOKECTBA?

29. 3Banumute GOopMyIIbl IPUHIUIIA BKIIOYESHUS UCKIIIOYEHUS JJIs IBYX U TPEX MHOXECTB.
30. [aiiTe onpe/eieHre CYCTHBIM M HECYCTHBIM MHOXKECTBAM.

31. Cdopmynupyiite ornpeeneHnue OTHOIIEHUS MHOKECTB, IEPEUUCIUTE UX BUIBI.

32.  Yto Ha3bIBaeTCs MPOU3BOAHON QyHKINH?

33. KakoB reoMeTpudeckuil 1 GU3NUECKUI CMBICIT TPOU3BOAHOM?

34, Hanmmmrte OCHOBHBIE MTpaBHia TU(GepeHITNPOBaHNS (HyHKIIHA.
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35. Hamummute dhopmynsl nuddepeHIMpoBaHNs OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

36. Cdopmynupyiite npaBuio 1udhepeHIIpoBaHNs CI0KHONW (QYHKIIUH.

37. Kak HaiiTu npou3BOIHYIO BTOPOTO, TPETHETO, N-T0 MOPAIKOB?

38. Kakas ¢pyHKuMs Ha3pIBaeTCs BO3pacTaloie, yobIBatomen?

39. CdopmynupyiiTe HEOOXOAUMBIN, JOCTATOYHBIA IPU3HAKKW BO3PACTaHHMS U YOBIBAHHS
byHKIMN.

40. Kaxkue TOYKM Ha3bIBAIOTCS KPUTHUECKUMHU?

41. HazoBuTe AOCTaTOYHBIC MPU3HAKHU IKCTpeMyMa (DYHKIIUH.

42. Kakas KpuBasi Ha3bIBA€TCS BBITYKJIOM, BOTHYTON?

43.  Kax HaliTH MHTEPBAJIBI BHITYKIOCTH U BOTHYTOCTH KPUBOW?

44,  ]laiiTe onmpenesieHue TOUYKHU Iepernda KpuBoOHu.

45.  ChopmynupyiTe T0CTaTOUHBIN MPU3HAK CYIIECTBOBAHUS TOYKH Iepernda KpUBOU.

46. UYrto Ha3bIBaeTCAd acCUMITOTOM KpuBOoH? Kak HaWTH BepTHKaIbHBIE W HAKJIOHHBIC
ACUMIITOTHI?

47. Jlaiite ompenesieHue epBoodpasHon (PyHKITUH.

48. Cdopmynupyiite onpeaeieHue HeoNpeIeIeHHOT0 HHTETpaia U ero CBOMCTRA.

49. 3anumurte OCHOBHBIE (DOPMYIIBI HHTETPUPOBAHHUS.

50. IlepeunciuTe OCHOBHBIC METO/BI HHTETPUPOBAHUSI.

51. TlosicHuTe CyTh METO/A HEMTOCPEACTBEHHOT'O HHTETPUPOBAHUSI.

52. HurerpupoBaHue MOACTAaHOBKOH (3aMeHa nepeMeHHOK). [losicHuTe CyTh MeTOMa, 3amucaTh
bopmyy.

53. 3Banmmute (opMysTy HWHTETPUPOBAaHUS IO 4YacTsAM. [lepeyuciuTe OCHOBHBIE KIIACCHI
(GYHKIUY 17151 THTETPUPOBAHHUS 110 YaCTSM.

54. 3Banummute hopmyny Herotona-Jleiibnuna.

55. Ilepeuncnute OCHOBHBIE CBOWCTBA ONPEACIECHHOTO UHTErpaa.

56. 10. [lepeuncnure OCHOBHBIEC MPHUIIOKEHHS OTIPEIEICHHOTO HHTETpaa.

57. 11. 3anummre ¢GopMynbl IS BBIYMCICHUS IUIOMAAN IUJIOCKOH (QUITYphl C MOMOIIBIO
UHTErpana.

58. 12. 3anumute GopMyIbl U BHIYUCICHUS 00BEMOB TEJ BPAIICHUS ¢ TOMOIIbIO MHTETpaa.

59. 13. 3anmummre GopMyIIBI IUIT HAXOKICHHUS (PU3NIECKUX BEITUYMH C TOMOIIBIO HHTETpaja.

60. Yro Ha3bIBaeTcs qudQepeHIraIbHbIM ypaBHEHHEM?

61. Yro Takoe mopsaok mudGepeHINaTFHOT0 YpaBHEHUs?

62. Kak craButcs 3ana4ya Komu ans nuddepeHnaibHoro ypaBHeHUs EPBOTo MopsiKa?

63. UYro HasweBaercs auddepeHnnanbHEIM ypaBHEHHEM MIEPBOTO MOPSAKA C Pa3IeITIONIMHCS
MepeMEHHbIMU?

64. B dyem coctouT cxema pemieHus TUGGEPEHIINATBFHOTO YpaBHEHHS TIEPBOTO TOPSIKA C
pa3AemsAIoIUMUCS TEPEMEHHBIMU?

65. Urto Ha3pIBaeTCS OHOPOIHBIM MU hepeHIInaIbHBIM YPaBHEHUEM TIEPBOTO TopsiaKa?

66. B ueM CcOCTOMT cxema peleHHs] OJHOPOIHOro AU(QepeHINanbHOTO YpaBHEHUS MEPBOTO
nopsiika?

67. Kak craButcs 3anauya Kommn s nugdepeHnuansHoro ypaBHeHNs: BTOPOro nopsiika’?

68. Uro Ha3pIBaeTCs IJMHEHHBIM OIHOPOIHBIM UG GEpEeHIHATEHBIM YPaBHEHHEM BTOPOTO
HopsiiKa ¢ IOCTOSHHBIMU K03 uiiuenramu?

69. Urto HazpIBaeTCs XapaKTEPUCTHIECKAM MHOTOWICHOM JIIsl T QepeHIIHaTbHOrO YpaBHEHHS
BTOPOTO MOPs/IKA C TOCTOSHHBIMU KO3 duiieHTamu?

70. B 4eM cOCTOHWT cxema pelIeHus] JTHHEHHBIX OJHOPOJHBIX MH(QepeHIHaTbHbIX YpaBHEHHUNA
BTOPOTO MOPs/IKA C TOCTOSHHBIMU KO3 duiienTamu?

71. OmnpeneneHre YUCIOBOTO Psa U €T0 CXOAUMOCTH.

72. VccnenoBaHue Ha CXOJAUMOCTb T€OMETPUUYECKON TPOTPECCUH.

73.  «DTaNoHHBIE» PAIBL.

74. CaoiicTBa cxonsamuxcs psagoB. HeoOXoauMblii mpU3HaK CXOJUMOCTH psijia.

75.  Kputepun cXoAMMOCTH MOJIOKUTETBHBIX psaaoB. [Ipusnak Janambepa.
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76.

3nakouepenytomuecs psaasl. [IpusHak cxonqumoctu Jleibnua.

77. 3HakomepeMeHHBbIE psAbl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTb.

78. IlonsaTHe cTeneHHoro psaa. Paauyc u Kpyr cXoJUMOCTH CTETIEHHOTO Psja.

79. EIMHCTBEHHOCTH pa3iokKeHus GYHKIUU B CTEIICHHOM psijI.

80. Omnpenenenue psaaa Teiinopa. YcnoBue paznoxenus GyHKIuu B psia Tenmopa.

81. Pasznoxenue GyHKIMA Y =SiN X U Y = COSXB CTENICHHOW Psi/I.

82. Paznoxenue QpyHKIHH Y =€* B CTEHCHHOM PsiI.

83. Pasznoxenue pyukuun Y = (1+ X)" B CTENEHHOM psI.

84. UYro HazbiBaeTcs N-pakroprasiom?

85. Kaxkue coObITHs Ha3bIBAIOTCS HECOBMECTHBIMH, TPOTHUBOIIOJIOKHBIMHU, HE3aBUCUMBIMH,
3aBUCUMBIMU?

86. Urto Ha3bIBaeTCS yCIOBHOM BEPOATHOCTHIO?

87. CdopmynupyiTe TEOpEeMbl CIIOKEHHUS U YMHOXKEHUS BEPOATHOCTEH.

88. Kakas BennunHa Ha3bIBACTCS CITyYAHON?

89. Kakas ciyyaiiHas BeTuYMHA HA3bIBAC€TCS TUCKPETHON?

90. Omummure cxemy bepnyin. Kakue anemeHTapHbIe COOBITHS TIOBTOPSIOTCS B 9THX OIBITaX?

91. 3Banumwute popmyny bepHymu.

92. UYro Ha3bIBaeTCS 3aKOHOM PaCHpeeTICHHs CTyYaiitHON BETMYUHBI?

93. Kakoii 3aK0H pacnpeieneHus: Ha3bIBaeTCsi OMHOMHAIbHBIM?

94. OObBsicCHUTE CyTh MOHATUS YHUCICHHOE WHTETPHPOBAHWE W YKAKUTE B KAKUX CIIydasx
npUOEraroT K YUCIEHHOMY HHTETPUPOBAHUIO?

95. HazoBuTe METOABI YUCIEHHOTO UHTETPUPOBAHHSL.

96. Ilokaxwure BbIBOA (hOPMYJIBI JIEBBIX U MPaBBIX MPSIMOYToJbHUKOB. Ilorpemnocts MeToaa.

97. Tlokaxwure BbIBOA (hopMyiisl Tpamnenuii. [lorpemnocts meToxa.

98. Ilokaxwure BbIBOJ ¢Gopmyiasl CumicoHa u  (GOpMysbl s OLEHKH IOTPELIHOCTH

HHTCIPpHUPOBAHUSA 11O 3TOMY MCTOY.
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Bapmuanr 1

Ilpunoocenue

TunoBoil BApHAHT 3K3aMEeHALlMOHHOI0 OuJIeTa

KV-54

OTXT — crpykryproe nonpasaenenue OpUIIC — bunnana Cam'YIIC

Paccmotpeno npeameTHoOM
(IIMKITOBOI) KOMHUCCHEH
«__» 20__ 1.

[Ipeacenarens TTLK
JL.b. OBeuknHa

9K3AMEHAL[I/IOHHI)H71 BUJIET Ne 1
EH.01. MaremaTtuka

(aucuuIuInHa)

I'pymma ATM- Cemectp I

YTBEPXKJIAIO
3aMeCTUTENb TUPEKTOpa
no yueoOHoii padote CI1O
(OTXKT)

I1.A.I'paues

20 T

« »

OnenuBaemMble KoMneTeHuu: OKO01, OK02. JIP 2, JIP 4, JIP 23, JIP 30

HNucTpykuus Ajast 00y4aromuxcs:

Ok3aMeHalMoHHass paboTa BKIOYaeT 25 3amaHuii Mo JuHEWHoW anrebpe, auddepeHunansHOMY |
MHTETpaJIbHOMY UCUHCIICHUIO, ajaredpe JJOTUKU, TEOPHH BEPOATHOCTEH U MaTeMaTUYECKON CTaTUCTHKE.

Yacte A comepxut 20 3amanuii ¢ kpatkum pemeHueMm (1-20) mo 1 Oamty, yacte B u3 3amanuii c
pa3BepHyThIM perienueM (21-23) no 2 6amia, (24-25) no 3 Gamia.

Kpurepun oueHku

OTtmeTka (O1eHKa) KonwdaecTBo npaBuiIbHBIX KommdecTBo nmpaBUiIbHBIX
OTBETOB B % OTBETOB B Oajax
5 (OTAHMYHO) 86-100 28-32
4 (xoporo) 76-85 25-27
3 (YIOBIETBOPUTEIHHO) 61-75 20-24
2 (Hey1OBJIETBOPUTEIHHO) 0-60 0-19
Bpems Bbinosnenus 3axanus — 180 MUHYT.
Yacts A. 3a1a4m ¢ KPATKUM pellieHueM:
-2 5
1. Beiuncaure onpenenutesib A=|0 2 3 ueroMuHop M.
-1 3 0
. . . % —5x, =10,
2. Halinure pemeHue CHCTEMbl TUHEHHBIX YPaBHCHHIMA .
2%, +4x, =12
x®> —5x+6
3. Beruucaute npezgen |lim ———— -~ .
x>2 x2 ~12x + 20

4. Haiigure npousBoaayro GpyHkmun Yy = ctglOx —3e* + 2.

5. Haitaure ans rpaduka Gyskmun Y = X° —4X +1 Touku neperuba.

6. Haitnure yrioBoit kooQ@HIMEHT KacaTenbHOM K rpaduky GpyHkmun y = X —7X—1 B Touke X, =—1.
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7. HaiimuTe HeompeieieHHbIN HHTETpal I(\/; +2c0s x+3) dx.

2
8. Beruncnute onpeeaeHHbI HHTErpal I9X5 dx.
1

9. 3amuiuTe MHTETpal, ¢ MOMOIIHI0 KOTOPOTO MOKHO BBIUYUCIIHTH
IoImaabs GUrypsl, U300pakeHHOW Ha PUCYHKE.

10. 3anummmre ynuciio 2+ 2i B TPUTOHOMETPUYECKOMN (opme.

— iz
11. Mansr kommnexc Hanpsokenus |J =30-€"" 4 wommiexe Toka

LT
j=

— 2 o
I =15-e . Haligute xommiekc COIIPOTUBJICHUA.

12. pasnowure na muowuTenm muorowren 9(X) = X* +64
13. CpaBaure uncna: 111111, ? 1111g

14. Jlecaruunoe unciio 26 3KBUBAJICHTHO YHCIy 46 B HEKOTOpOU Apyroi cucreme cuucienus. Haiiaure
OCHOBAHUE 3TOI CHUCTEMBI.

15. Beruncnure paznocts yrcesn 1011100 - 100101 B 1BoMyHOM cHCTEME HCUUCIICHUS.

16. AHus peumnia cBapuTh KOMIOT M3 (PpyKTOB 2-yX BuIOB. CKOIBKO pa3IWYHBIX BapUAHTOB (110
COYETaHUIO (PPYKTOB) KOMIIOTOB MOXKET CBAPUTH AHS, €CIIH y Hee HMeeTCs 7 BUIOB (PPYKTOB?

17. B ypue 23 Genbix u 17 uepnsix mapa. U3 ypusl 6epyT onuH map. Hailiiure BeposSTHOCTH TOro, YTO
I1ap OKa)XeTcsi OeNbIM.

18. Haiinurte BeposITHOCTh [, paclpeneseHnss TUCKPETHON CiydaHON BeTHYHHbI X:

X 2 5 8
p 025 |p, |03

19. Beluucinure MaTeMaTHYECKOE OXXHNIOAaHUC ,[[HCI(pGTHOfI cnyqaﬁHoﬁ BCIIMYHHBI X, 3aJIaHHOM 3aKOHOM

acIpe/IeTICHUsI:
X 2 5 8
p 0,1 0,4 0,6

20. Haitnute cpemHekBajpaTHYECKoe OTKJIOHEHHE o (X) JHUCKPETHOW CIy4alHOW BEIIMYMHBI, €CITU
nucrepcus paBHo 36.

Yacrtp B. 3agaum ¢ pa3BepHyTHIM pellieHUEM:

21.3anummuTe B JECATHYHON CHUCTEME CUYHMCICHHS II€JIO€ YMCIIO, €CIU JaH €ro JOMOJHUTEIBHBIH KO

1111100111011101.
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2x—y+3z2=17

22. Pemmre 3a1aHHyI0 CUCTeMY ypaBHEeHHH < X + 3y —2z =0 meronom ["aycca.
2y—-1=2

23. Ompenenuts BEPOSTHOCTh HAJISKHOH pPAaOOTHI TEXHHUYECKOTO YCTPOWCTBA,

CTPYKTYpHasi CXeMa HaJeKHOCTH KOTOPOro H300pakeHa Ha pPHCYHKE, €CIH
U3BECTHO, YTO AJIEMEHTHI OTKa3bIBalOT HE3aBUCHMO JIPYT OT Jpyra U BEPOATHOCTD @

HaJIeKHOCTH Kaxaoro pasHa 0,9.

24. Nana TI® (X vY)— (X <>Y). CocraButh Tabauiyy uctuHHOCTH. 3amucath CAH® u CKHO

¢bynkuuu. Ynpoctuth Beipakenue st CAH®, ucnons3ys kapty KapHo. CocTaBuTh cXxeMy YCTpOHCTBa,
peanuzytoiero 3agannyo CJIH® nocnie ynpouieHus.

25. Nmerores 20 cBeToopoB Ha CKIIaze, S U3 KOTOPBIX YeThipex3HauHble. Haynauy 6epyT 3 cBetodopa.

CocTaBuTh 3aKOH pacHpeiesieHus CIy4alHOW BeNMYMHBI X - YHCla YeThIPEX3HAYHBIX CBETO(OPOB,

OKa3aBIIUXCS B BEIOOpKE. HaliTh 4ynCioBbIe XapaKTePUCTHUKHU 3TOW BEITMYNHBIL: M(X) : D(X) : o(X),

IIpenoagaBarennb / /
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ITAJO0HBI OTBETOB

No 3aanmit 1 2 3 4 5 6 7 8
B OmieTe
HPaBHIIBHBINA | - 1 4 - HET 10 9|2 . 945
7=—— - —-3e” ZJX® +2sin x+3x+C ’
T |16 ( 7 7) 0,25 sin?10x 3
Ne 3ananmuit 9 10 11 12 13 |14
B Ouiere
NPaBWIBHBIA | 2 o ¥ X —8i (X + 8i < 5
OTBET j((ZX—XZ)—(—X+2)dX Z(COS%-HSIH %j 2.312 ( )( )
1
Ne 3amanmit 15 16 17 18 19 20 21 22 23
B OmeTe
npasuibhbiid | 110111 21 23 0,45 7 6 =227 0,99
OTBET —
40
Ne 3amanuit 24 25
B OmeTe
[IpaBUJIbHBIN
OTBET
KPUTEPUU OLIEHKIM

OtmMmeTKa (O1IeHKA)

KonnyecTBO npaBUIIbHBIX
OTBETOB B %

KonmuecTBo npaBUIIBHBIX
OTBETOB B Oajuiax

5 (oTJIMYHO) 86-100 28-32

4 (xopomro) 76-85 25-27

3 (y/IOBJIETBOPHTENBHO) 61-75 20-24
2 (HEYIOBIETBOPHUTEIHHO) 0-60 0-19
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