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Beenenue

Hdannass mporpamma cooTBeTcTByeT @DeaepallbHOMY TOCYJapCTBEHHOMY 00pa3oBaTeNbHOMY
CTaHNAPTy BBICHIETO O00pa3oBaHMs 1O HampaBieHuto mnoarotopku 19.03.01 buorexHomorus wu
TpeaHa3HadeHa s MMOATOTOBKM OakanaBpoB. bakamaBp mo HampaBieHuto moAroToBkd 19.03.01 momken
OBITH TOTOB K PEHICHHI0 MPO(ECCHOHANBHBIX 337ad B COOTBETCTBHH C MPO(MIEM TOATOTOBKH W BUAaMHU
npodecCHOHANBHON AEATEIFHOCTH.

B coBpeMeHHOI HayKke M TEXHHKE MaTeMaTHYECKHE METOIBI MCCIEAOBAHMS M IPOEKTHPOBAHI
urpatoT Bce Oompmmyro ponk. OOmmA Kypc MaTeMaTHKH sBiIsieTcs (yHIaMEHTOM WHXEHEPHOTO
oOpaszoBaHust. MaTeMaTHKa SIBISiETCS HE TOJBKO MOILIHBIM CPEICTBOM pELICHUS NPUKIATHBIX 3a1ad U
YHUBEPCANBHBIM SI3BIKOM HAayKH, HO TaKkKe W 3JIEMEHTOM o0Ied KynbTypbl. [losToMy MaTemaTuueckoe
o0Opa3oBaHHEe CIIEAyeT pacCMaTpPHBATh KaK BaKHEHIIYIO COCTaBISIONIYIO (hYHIAMEHTATBFHOW TOIATOTOBKH
OakanaBpoB. Bociuranue y 00y4aronuxcst MaTeMaTHIeCKOM KyIbTyphl BKIIOYAeT B ce0s ICHOE MOHUMAaHUe
HEOOXOIUMOCTH MaTeMaTHYeCKOH COCTaBIIOIEH B oOmieldd mNoArotoBke ©OakajgaBpa, BBIPAOOTKY
MIPEICTaBICHUH O PO M MECTE MaTEMATHKH B COBPEMEHHON ITUBWIIM3AIMN U B MAPOBOH KYJIbType, YMEHUE
JIOTHYECKH MBICIHTD, ONEPHUPOBATh C aOCTPaKTHBIMH OOBEKTaMH W OBITH KOPPEKTHBIM B YIIOTPEOIIEHUH
MaTeMaTHUYECKHX MMOHITUH U CHMBOJIOB ISl BBIPAYKCHHSI KOJTMUECTBEHHBIX U KaUE€CTBEHHBIX OTHOIICHUH.

MaremaTrueckoe oOpa3zoBaHue OaKalaBpOB JOJDKHO OBITH IIMPOKUM, OOIINM, TO €CTh TOCTATOYHO
¢dbyanamenTansHBIM. DyHIAMEHTAIHHOCTh MAaTEMATHIECKOW TOATOTOBKH BKIIIOYAET B Ce0Sl JOCTATOUHYIO
OOIIHOCT, MaTeMaTHYECKUX TIOHSATHH M KOHCTPYKLHUH, OOECIEUMBAIOIIYI0 MIMPOKUH CIEKTp UX
MPUMEHUMOCTH, Pa3yMHYI) TOYHOCTh (HOPMYJIMPOBOK MaTEMaTHYECKHX CBOWCTB HM3Y4aeMBIX OOBEKTOB,
JIOTHUYECKYI0 CTPOTOCTh H3IIOKEHWS MAaTeMaTWK{, OIHPAIOIIYyIOCS Ha aJeKBaTHBIH COBPEMEHHBIN
MAaTEMaTHUYECKHUU A3BIK.

HpCZIMCTOM N3YyUYCHUA MATCMATUKU ABJIAIOTCA KOJIHMYCCTBCHHBIC OTHOWICHHA W MPOCTPAHCTBCHHBLIC
(hopMBI IelicTBUTENFHOTO MHpa. [ TaBHAs 0COOEHHOCTH €€ KaK YKa3bIBaJIOCh BEIIIE, COCTOUT B TOM, YTO OHA
SIBIIIETCSl BaKHEUIIIEW COCTaBIISIONICH (hyHIaMEHTATBFHOW MOJATOTOBKH HWHXKeHepa. [Ipm 3TomM MaremaTmka
ABJIACTCA HE TOJIBKO MOHIHBIM CPEACTBOM PCHICHUA MPUKIIAJAHBIX 3aJa4 U YHUBCPCAJIbHBIM SA3BIKOM HAaYKH,
HO TaKKe M AIeMEHTOM O0IIeH KYJIbTYpPHI.

Wzydenne QUCIMITINHBI OCYIIECTBISETCS MO0 MOIYIFHOMY MPHHIIUITY, CYITHOCTh KOTOPOTO COCTOUT

B JICJICHUM y4eOHOTro MarepHaja Ha OTACIbHBIC JIOTHYECKH 3aBeplleHHbIe O0ku (Moaysu). KadecTBo ux
OCBOCHHUSI ONpEACISIeTCS ¢ TOMOINBIO  CIEIHATBHBIX KOHTPOJBHBIX MEpOnpHiITHil. MopayibHoe
(dbopMHpoBaHUE Kypca MO3BOJSET OCYIICCTBIATh IMEpepachpe/icicHHe BPEMEHH, OTBOJAUMOIO YYeOHBIM
IUJAHOM Ha OTHCNBbHBIC BHJABI Y4YeOHOTO TMpPOIECCa, pPaCIIUpss JOJI0 CaMOCTOSTEIBHON paboThI
00yJaroIuXCcsl.



1. IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00yUeHHs MO JUCHUILINHE (MOAYJII0), COOTHECEHHBIX
¢ IUIAHUPYeMBIMHM pe3yJbTaTaMH OCBOEHHsI 00pa3oBaTe/IbHON mNporpaMMbl  (KOMIETEHLIMH
o0yualouerocs, popMupyemblie B pe3y/ibTaTe 0CBOEHH AUCHUILIMHBI).

L[CHI)IO OCBOCHUA yqe6H0171 JUCHUIUIMHBEL «MaTeMaTukay SBIISICTCS HpI/I06peTeHI/Ie 3HaHUM U
yMeHHfI, MO3BOJISIONIMX B JallbHCHIIIEM 3aHMMAThCS Hay‘lHOﬁ u npnmanﬁoﬁ JCATCIBHOCTBIO,
HaHpaBHCHHOﬁ Ha IOCTPOCHHUE M aHaJIW3 MaTEMATHUYCCKHUX MoJIeIIei pE€aJIbHBIX ITPOLECCOB HAa OCHOBE
MMPOBCACHHBIX HCCIICIOBaHUM.

OcHOBHBIE LI€M JaHHOW AUCLMILIMHBI — AaTh 0a30Bble 3HAHUS B 007aCTH MaTEMAaTHUECKUX HAYK U
HAYYHUTh IPUMEHSTH TIOTyYEHHbIE 3HaHUS B TPO(eCcCHOHaIBHON NesSTeTbHOCTH; 3HAKOMCTBO 00yUaromuxcs
C KOHKPETHBIMH MAaTeMaTH4YeCKUMH METOJaM{, HEOOXOAMMBIMHU JUIsI MPHUMEHEHUS B NPAKTHYECKON
JESITeNbHOCTH, ISl U3YyUECHUS CMEXKHBIX AUCLUIUIMH, A1 IPOAOJDKEeHUs o0pazoBanus. Mcxons u3 nenei, B
MpoLecce U3y4eHHs TUCIUIUIMHBI PEIIAOTCs CIEAYIOUINe 3a1aul: U3yUeHHEe OCHOBHBIX MOHATUHN BBICIIEH
MaTeMaTHKH U OCBOCHHE METOAOB pEIICHHs ee 3a/ad; O3HaKOMICHHE C (pyHIaMEeHTaIbHBIMH METOAaMHU
I depeHInanbHOr0 U MHTETPAIBHOIO HCYMCIICHUH; Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS; IIOBBIICHHE
o0IIero ypoBHS MaTeMaTH4eCcKOH KyIbTypbl; Pa3BUTHE Yy OOYYAarOIIMXCS MAaTeMaTHYeCKUX HAaBBIKOB,
HEOOXOIUMBIX U BHIOPAHHOW CIEUUANbHOCTH M ISl IPUMEHEHHs TONTYyYeHHBIX 3HAHUN B WH)KEHEPHOU
MIPAKTHKE; JEMOHCTpAIUS CBA3M pa3J/IeloB MaTeMaTHUECKUX HAyK C MPaKTHUYECKUMH 3a7jauaMu; pa3BUTHE
YMEHHUSI CTPOMUTh MAaTeMaTHYECKHE MOJENM MPHUKIAAHBIX 33Aad, M TPaMOTHO HHTEPIPETHPOBATH HX
pe3yabTaThl; IPUOOPETCHNE HABBIKOB CAMOCTOSITEIEHON pabOTHI ¢ yueOHO! INTepaTypoi.

[Mporecc u3y4eHuUs TUCIUTUTNHBI HAMTPABIICH Ha (POPMHUPOBAHHE CIEAYIOIINX KOMITCTCHIIN:
Obwenpogeccuonanvhvie komnemenyuu (OITK):

- CHOCOOHOCTP M TOTOBHOCTH HCHOJb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTUCIHUIUIIUNH B MPO(GECCUOHATBHOU I€ITeIbHOCTH, TPUMEHSATh METOIbI MATEMAaTHYECKOTO aHaIN3a U
MOJICTTHPOBAHHSI, TEOPETUIECKOTO U IKCIIEPUMEHTaIbHOT0 nccienoBanus (OI1K-2).

B pesynbraTe uzydeHus: TUCIMIUIMHBI 00YYarOIHACs TOJKEH:

3HaTh: OCHOBHBIC NOHSATHA U METOABl MATEMaTHYECKOTO aHalIM3a, AHAJUTUYECKOM TeOMETpPHH,
JTUHEHHON anreOpsl, TudPepeHINaANEHOT0 U HHTETPAIBHOTO UCUUCIeHHsT; AudepeHnaIbHbIX YpaBHEHHN
U DIEMECHTOB TEOPHH ypaBHCHWH MaTeMaTW4eckor (PHU3MKH; TEOpHH BEPOSTHOCTEH M MaTeMaTHYECKOU
CTaTUCTUKH MaTeMaTHYeCKUX METOAOB peIeHHUS TPOPeCcCHOHANBHBIX 3a1ad.

YMeTh: TPOBOIUTH aHAMW3 (QYHKIWHA, peiaTb OCHOBHBIE 3a/adll TEOPHUH BEPOSTHOCTEH U
MaTeMaTHYECKOH CTaTUCTHKH; pellaThb YpaBHEHWS © cHcTeMbl AuddepeHIranbHbIX  ypaBHEHHUH
MPUMEHHUTENIBHO K PEaJIbHBIM IMPOLECcCcaM; MCIOIb30BaTh AHATUTUYECKUE M YHCIIEHHBIE METOABI PELICHUS
anredpanveckux v OOBIKHOBEHHBIX AU((epeHIINaTbHBIX YPaBHEHUH.

BiageTs: MeTOaMi MaTeMaTHYECKOTO aHAIN3a.

2. MecTo TMCHUILINHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl.
HucnunnuHa «MaTteMaThka» BKJIIOUYEHa B 0a30ByI0 4acTh MporpaMMbl OakaiaBpuaTa II0
HarpasieHuto moarotoBku 19.03.01 buorexunonorus.

I[I/ICLII/IHJ'H/IHa «Maremartuka H3Yy4acTCsd Ha IICPBOM KYypCC.

TpeboBaHHS K BXOJHBIM 3HAHUSIM, YMEHUS M KOMIIETECHIIMAM 00YYaromerocs, HeOOX0MMbIM ISt
ee U3yUeHHS:
3HATh: IIKONBHBIA Kypc aireOpbl, JJEMEHTOB MAaTeMaTHYECKOrO aHajiu3a, OCHOBBI
AHAJTUTUYECKON TEOMETPHH B COOTBETCTBUH C FOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OOIIEro
o0pa3oBaHusI.
YmMmern:
- IPUMEHSTh METO/bI anreOpsl AJs pelleHHs 3a4a4; UCTIONB30BaTh METOABI TU(PepeHINPOBAHNUS
Y MHTETPUPOBAHMUS B PEIICHUH ITOCTABICHHBIX MATEMaTHYECKUX 3a/1ay;
— yYMeTh AaHAIU3UPOBATh YHWCIIOBBIC JIAHHBIC, IPEJICTABIICHHbIE B BHJE JIUarpaMM, TrpaduKoB,
aHAJM3UPOBATh HHPOPMAIIUIO CTATHCTUIECKOTO XapaKTepa.
— paboTarb C Hay4HOU JUTEPaTypol, ¢ HHYOPMAILIMOHHO — CITPABOYHBIM MaTEPUAIIOM.
JucuuniuHel, 171 KOTOPBIX AaHHAs TUCLHUIUIMHA SBJISETCS MPEIIIeCTBYIOMICH:
- XuMus,
- (¢wusuka,
- uHOpMaTHKAa,



- IpUKJIaJHas MEXaHUKa,
- UHXeHepHas rpaduka,
- 0e30ImacHOCTb XKU3HEESITEIbHOCTU.

JuctmmindHa «MaremMaTukay SBISETCS OCHOBOW U TIOCIEAYIOIIEr0 HW3YYCHHS TUCIUTUIAH
BapHATHBHOM YaCcTH OCHOBHBIX 00pa30BaTEIbHBIX MPOrpaMM OakagaBpHaTa; /Ui JalbHEHIIeH peann3aiuu
mpodeCCHOHANBEHON IeATENLHOCTH, Ha KOTOPYIO OPUCHTUPOBAHA JaHHas 00pa3oBaTebHas porpamMmma.

3. O0bem uCHMIIMHBI (MOAYJsI) B 3a4eTHBIX EIMHHMIAX C YKa3aHHMeM KOJUYeCTBa
aKageMHM4YeCKHX WJIH AaCTPOHOMHYECKHMX YacOB, BbIIEJCHHBIX Ha KOHTAKTHYI0 padoty (BO
B3aUMOJIeliCTBUM ¢ mpenojaBarejeM) oOydawmmuxcss (M0 BHIAM Y4YeOHbIX 3aHATHH) M Ha
CaMOCTOSITEJIbHYIO PadoTy 00y4aIOIINXCsl.

Tabmuma 1 OOmmast TpyI0eMKOCTh TUCITUILTAHBI 4 3a4eTHBIX €HHII.

Bunb! yae6HON Harpy3Ku Bcero Kypce 1
4acoB

KonTakTHas paboTta (Bcero) 20 20
B TOM YHCIIE!

Jlexmun 12 12
U3 HUX: 4 4

aKTHUBHBIE (DOPMBI 00yJeHHUS

[TpaxTrueckue 3ansaTus (I13) 8 8
U3 HUX: 2 2

AKTUBHBIE (DOPMBI O0YUEHUS

CamocTosTenpHas padoTa, B TOM YHUCIIe 124 124

KCP 12 12

Bua npomexxyTouHoit JK3aMeH

aTTecTaluu

O01as TpyI0eMKOCTh 144/4 144/4

yac/3au. ej




4. Copep:kanue AMCHUTVIMHBI (MOAYJf), CTPYKTYPHPOBaHHOe MO0 TeMaMm (pa3zejiam) ¢
yKa3aHHEeM OTBEe€HHOT0 HA HUX KOJHYEeCTBA AKAJleMUYEeCKHUX H BH/IOB YUEOHBIX 3aHATHIA.

4.1 Conep:xanue MoayJieil U pa3iejioB TUCHUIIMHBI

Tabnuma 2 Conepxanrie MOJTyJieH B pa3esioB TUCIIUILIHHEI

Monayas 1 «JIuneiiHasi U BeKTOPHas airedpa. AHAJTUTHYECKAsS TeOMeTPUsD)

Lenb: oBmameTh S3BIKOM JIMHEHHON M BEKTOPHOW anreOphl, BHIPaOOTAaTh (hOpMaIbHO-ONICPATUBHBIC
anredpanveckne YMEHUS W HAYYUTHCA MPUMEHSTh WX K PEIIeHHI0 MAaTeMaTHYeCKUX W HeMaTeMaTHYeCKHX
3aa4; W3YYUTh OCHOBHBIE pa3[eNbl aHAIWTHYECKOW TEOMETPWH; pa3BUTh  IPOCTPAHCTBEHHBIE
MPEACTABICHUSA, OCBOUTH OCHOBHBIE  METOABl TIE€OMETPUU, T[O3HAKOMHUTBCS €  HOPOCTCHIINMHU
MPOCTPAHCTBEHHBIMU TEJIaMH W HMX CBOWCTBaMH. B pe3ynpTare yCBOSHHS JTaHHOTO MOJIYJS (POPMHUPYIOT
komnerennun OITK-2.

HaumenoBanue Conepsxanue pazjiena

Nen | pasnena KontakTHas padoTa CPO
/m JMCIHUIIMHBI,

BXOAAIIEro B

JMAHHBII
MOJYJIb
1 Jluneitnas Onpenenurenu. 1IX cBoiCTBa U BHIYUCIICHUE. HelicTBust Han
anrebpa Martpunbl. Panr MaTpuisl. MaTpuiamu. ObpatHas
. . MaTpHIIa.
Cucrtemsl TuHEHHBIX ypaBHeHU. Dopmynsl Kpamepa. Thuit
OnHOPOAHBIE CUCTEMBI
Merton I'aycca. Teopema Kponekepa — Kamnemnm. o N
JMHEHHBIX ypaBHEHUIL.
2 BexropHas Bexkrops!. JInHelHbIE ONEpanyH.
anredpa CkasipHOe TIPOU3BEICHUE BEKTOPOB.
BekropHoe npousBeneHne BEKTOPOB, CBOMCTBA,
npuioxkeHus. CMelanHoe IpOon3BeAeHNE BEKTOPOB, €T0
CBOICTBA.
3 Anamutrueckast | [lomsipHas cucteMa KOOpIMHAT. [IpsimoyronbHbIe
TCOMETPUA [Mpsmas na mnockocty. Kpusble 2-ro nopsaxa. KOOpAHMHATLL HA

IJIOCKOCTH.
IIpuBenenue
KaHOHHYECKOMY BUAY
00X ypaBHEHHHA
KPUBBIX 2-TO TIOPSAIKA.
[ToBepxHocTH 2-T0
MOPSIIKA.

HpSIMaH 1 IIJIOCKOCTBH B IIPOCTPAHCTBE.

Monyan 2 «MaTeMaTHYeCKUH aHATIN3)

Lenb: m3yunth paznuyable QOpPMBI MPEACTABICHHS KOMIUIEKCHBIX YHCEN, HAYYHTHCS BBITIOJNHATH
NEUCTBHUSI HAJl KOMIUIGKCHBIMHM UHWCJIaMH; OBJIQJETh HAaBBIKAMH BBIUWCICHUS TIpenena (QyHKIWH,
WCCIICJIOBAHUS  HENPEPhIBHOCTH (YHKIMHM, OBJAJECTh YMCHHEM BBIYHMCIATH IPOU3BOAHYIO (DYHKIUH,
MPUMEHSATh TMPOU3BOJHYIO K WCCIENOBAHUIO (YHKIIMA OJHOW M HECKOJNBKHX IIEPEMEHHBIX; OBIAIETh
METOJAMH BBIYMCIICHUS UHTETPAIOB, NPUJIOKEHUAMH UHTETPAIOB; U3YUYUTh U OCBOUTH OCHOBHBIE MOHATUSA U
METOJIbI TeopuH AU(QEepeHIMATBLHBIX YPaBHEHUH; OBJIaICTh NMPU3HAKAMU HMCCJICIOBAHMS YKMCIOBBIX PSJIOB,
YMEHHEM pacKiaablBaTh (DYHKIHIO B P U NPUMEHEHHEM PSIOB K NPHOIMIKEHHBIM BBIYHCICHUSM. B
pe3ynbTaTe YCBOGHUS JaHHOTO MOAys (hopmupyrorcs kommereHmn OITK-2

Nenn | HammenoBanue Conep:xaHue pasaeia
/m | pasnena KonrakrHasi padora CPO
AMCLHUIIMHBI,

BXOJAIIEr0 B

JAHHbIA
MOJYJIb




TIpenen
1 (GyHKUMH OJHON
MepeMeHHOM

KommnekcHrle uncia: AecTBUS Hall HUMH, H300paKeHre
Ha MJIOCKOCTH, MOJIyJIb U apTyMEHT; ajredopanyeckas,
TPUTOHOMETPHUUECKasl, TOKa3aTesbHas (YOpMbI
KOMILIEKCHOTO uKcia; hopMmyna Diinepa; KOpHH U3
KOMIUIEKCHBIX YHCET.

[Ipenen GpyHKIMH B TOUKE U HA OECKOHEYHOCTH.
Beckoneuno masble 1 6ecKOHEUHO 0OJbIINE QYHKLINH,
CBsI3b Mex 1y HUMH. CBo¥icTBa Tipeena yHKITHH.
OnHocTOpOHHME NpeAesbl. 3aMevaTeNbHbIe PEIEIbl.

HemnpepsiBHOCTS PpyHKIINN 0HON IepeMeHHON. Touxu
pa3psbiBa, UX KiIaccuukanys.

OyHKMA, 001aCTh
ompeneneHus, rpaduk.
OcHOBHBIE
3IIEMEHTapHBIC
¢ynkuun. CioxxHbIe U
obpaTHbIe PyHKINH.

OKBHUBaJICHTHEIE
OECKOHEYHO MaJble
(YHKITUY U UX
MPUMEHEHUE TTPU
BBIYMCIICHHH
TIPEACIIOB.

2 Huddepennuan

[IpousBoaHast pyHKINH, €€ TEOMETPUICCKHIA U

HpaBHna HaxX0XACHUA

bHOE MeXaHUYeCKUi cMbIcil. Tabmuna Npou3BOAHBIX. HPOU3BOTHOM:

HCUHCIICHHE [Tpon3BoHBIE BEICIINX TTOPSIIKOB. MPON3BOHAS CYMMBHI,

(yHKIMH OHOH | TTydhpeperiman GyHKIMH, Ero FeOMETPUUCCKHUIT CMBICI. HPOU3BEACHUA U

1 HCCKOJIbKUX IMpaBwia HaxoxaeHus quddepernuana. 1aCTHOrO,

HEPCMCHHBIX JubdepeHiuanbl BEICIINX MOPSAKOB. [IpHIOKEeHHS [pou3BOAHAA

NEePEMEHHOH T depeHInaATEHOTO HCYUCICHUS PYHKIMHA OJHON CIIOKHOM (yHKIIHH.
MIEpEeMEHHOM: npaBmiIo Jlonurans, mpuOmmKeHHbIE Uccnenosanue
BBIYHCIICHHSI. (GYHKIMU ¢ TTOMOIIBIO
OYHKIUS HECKOJIBKUX NIEPEMEHHBIX. YacTHBIE HPOU3BOJHBIX,
npousBoHbIe. [TonmHbIi aud depeHia, ero CBssb ¢ TMOCTPOCHHE rpauKoB
YaCTHBIMH NPOr3BOAHBIMU. [Ipon3BogHas o dyskmii. OTeIcKaHTe
HaIpaBJICHUIO, TPAIHeHT. YacTHbIC IPONU3BOIHBIC H HauGobIIero u
nudbepeHnrabl BBICIIHX MOPSIIKOB. HaNMCHBILICTO

3HaYeHUH (PYHKITHH.
ACHMITOTHI KPUBBIX.
OKCTpEeMyMBI
(YHKITHI HECKOJIBKIX
MEepPEMEHHBIX.
Haxoxnenue
HaMMEHBIIIETO 1
HanOOJIbILIEro
3Ha4YeHus QpyHKIHMN
HECKOJBKHX
TIepEeMEHHBIX B
3aMKHYTOH 00J1acTH.
3 NurerpanbHoe Heomnpenenennsrit uaTErpa, ero cBoicTsa. Tabmuia WNurerpupoBanue

UCUHCIICHHE OCHOBHBIX HEOIIPE/ICIIEHHBIX HHTErpajaoB. OCHOBHBIE panMoHaIbHBIX

(YHKIUHM OTHOW | METOJbl HHTETPUPOBAHMS: 3aMEHA TIEPEMEHHON U npobeit.

HepeMeHHON MHTETPUPOBAHUE IO YaCTSIM. WurerpupoBanue
OrnpeieneHHbIl MHTETPal, €ro cBoicTBa. Popmyia TPUrOHOMETPHHCCKHUX
Herorona-JleiiOnuna. Berarcienue onpeieieHHOro W MPOCTCUIIHNX
HMHTErpaja METOIaMU 3aMEHbI IEPEMEHHOU U HppalOHaIbHbIX
MHTETPUPOBAHMUSA 110 YACTSIM. yHKIMI.

HecoGcTBeHHble
[IpunoxeHus onpeAerIeHHOro HHTErpaa.
WHTETPaJbL.

Monyas 3 «/Auddepenunanbuple ypaBHenusi. Psiabl.»

Leunb: o3Hakomiienne ¢ quddepeHunanbHpIME ypaBHEHUSIME U psAaMu; HcToib3oBanue 1Y npu permeHun
3a71a4 OMOJIOTMH; UCTIOJIL30BAHUE PSJIOB JUTS TPUOIMKEHHOTO BRIYMCIICHNS 3HAUeHUH (QyHKIuu. B
pe3ysbTaTe YCBOCHHUS JaHHOTO MoayJisi popmupytoTcs komnerenunu OITK-2.




Hduddepenuuman
bHBIC
ypaBHEHHS

Huddepenuunanbupie ypaBHeHHUS: 001Iee U YaCTHOE
pemenus; 3agada Komm. YpaBHeHUs ¢ pa3aessiFoIuMucs
NIepeMEHHBIMU, JINHEHHBIE YPABHEHNUS, OJJHOPOJHbIC

[Tone HanpaBneHui.
MeToa H30KIIMH.

ypaBHEHUS IEPBOTO MOPSIKA.

Huddepennmanbabie ypaBHEHUS BBICIIIX TOPSIKOB,
3agada Komm. Iuddepenunansasie ypaBHeHNUS,
JOMyCKaloUIMe OHIKEHHE TIOPSIKa.

JluneliHbIe OTHOPOIHBIC TU(GEPEHITUATBLHBIC YPABHEHUS
BBICITIETO TIOPSIKA C TTOCTOSHHBIMHU KO3 GUITHEHTAMHU.
XapakTepucTU4eCcKoe ypaBHeHue. JInHelHbie
HEOJTHOPOJIHBIC AU PEepEHITNATBLHBIC YPABHEHUSI BBICIIIETO
MOPSIJIKA C MOCTOSIHHBIMU KO3 PUIIMeHTaMH 1
CIIeIIMAIbHOTO BUJIa MPAaBOX YacTbio. MeTo/Ibl UX
peuieHusl.

2 Paner CTeTeHHbIE PSIbI

Uucnossle psaasl. [Ipu3Haku cXxoauMocTi. AOCONIOTHAS U
ycinoBHas cxonuMoctb. Crenernoit psg. Psan Teiinopa.

MO}IyJ'Ib 4 «Teopnﬂ BepOﬂTHOCTeﬁ C 3JIeMEHTAMH MAaTEMATHYECKOH CTATUCTUKI)

Lenb: wW3yuyuTh BEPOATHOCTHBIE 3aKOHOMEPHOCTH MAaCCOBBIX CIIyYalHBIX COOBITHH; OCBOHTH
OCHOBHBIC pa3fiellbl TEOpUH BEPOSTHOCTEW; HAYYUTHCS pellaTh KOMOWHATOPHBIE 3aJadd IyTeM
CHCTEMAaTHYECKOro Iepedopa BO3MOMKHBIX BAPHAHTOB W C HCIIOJIL30BAaHHEM TNpPaBHII anreOpbl COOBITHI;
MOJYYNUTh MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE M O Pa3IMYHbIX crioco0ax
UX U3y4YeHHs], 00 OCOOCHHOCTSIX BHIBOAOB M MPOTHO30B, HOCSIINX BEPOSITHOCTHBINH Xapaktep. B pesynbrare

YCBOCHHS JaHHOTO MoayJisl popmupyrotest komnerennnu OINMK-2.

1 | Teopus Teopust BepositHocTel. CoOBITHSA, MX KIacCH(DHUKAIINA.

BEPOSITHOCTEN TeopeMsl CIIOKEHUSI U YMHOKEHHSI BEPOSTHOCTE.
BeposiTHOCTD TTOSIBIIEHUS XOTSI OBI OTHOTO COOBITHSL.
®opmyna nonHoi BepositHoctu. Dopmyna belieca.
IToBropenue ncnertanuil. @opmyssl bepHyimy,
Ilyaccona. JlokanbHast 1 UHTErPabHAS TEOPEMBI
Jlanmaca.

2 | Cnyuaiiabie JluckperHas ciiyualiHas BEJIMUMHA: 3aKOH pacripesesieHus; | 3aKoH O0JIbIINX

BEJIMYUHBI gucnoBeie Xapaktepuctuku JICB; Buas! pacnpenenenmii. | uucen. Teopema
HenpepriBHas citydaliHas BEIMYMHA: HHTETpaIbHAs U YeOnlmeBa u
middepennmansHast GyHKIUU pacrpeesieH s, YuciIoBsle | bepHymm,
xapakrepuctukun HCB; BuIbI HellpephIBHBIX WHTeTpasibHas
pacnpeieNieHuil: paBHOMEPHOE, KCIIOHEHIMAIBHOE, MpesenbHas Teopema.
HopManbHOe. HepaBenctBo YeOblena.

3 | DnemMeHTHI I'enepanpHast COBOKYMHOCTH U BbIOOpKa. Bapuannonnsiii | [Ipoepka
MaTeMaThueckol | psaa. Ctaructuyeckre MeTobl 00pabOTKHU TaHHBIX. CTaTUCTUYECKUX
CTaTHCTUKH ToueuHble OIIEHKH NTapaMeTPOB PACIPEIEIECHNUS. TUIIOTES.

JloBepuTenpHbIE HHTEPBAJIBI. Koppemsimmonnast
TabIMLA.
KoadPpumument
Koppemsiuuy. JInauun
pErpeccuH.




4.2. Pazaennbl AMCHUIIMH M BUABI 3aHATHI

Tabnmna 3 Pa3geinsl JUCLUIIIMH U BUABL 3aHITHH

Pa3znen nucuMivinHbl, BXOASIUMA B JAHHBIH MO1YJ/Ib Jlexuuu 113 CPO Bcero
4acoB
Kype 1
1.JIuneitnas anreopa. 2 - 10 12
é 2.BekTopHas anrebpa. - - 10 10
5
= | 3.AHaTHTHYECKAst FEOMETPHL. - - 10 10
1. lpenen GyHKIMK OHOM IEPEMEHHOM. 2 1 10 13
o | 2. uddepenumanbioe nucuncieHne QyHKINU OAHOH H 2 2 10 14
é HECKOJIBKHX TTePeMCHHBIX.
5
= | 3. MinTerpanpHoe HCUHCIeHHE (YHKIMH OXHOM 2 1 12 15
MEPEMEHHOM.
< 1. TnddepenuunansHple ypaBHEHNUS. 2 - 10 12
s,
& | 2. Panpl. - - 10 10
=
1. Teopwus BepoOsATHOCTEM. 2 2 10 14
<+
a 2. ChyvaiiHble BETUYUHBL. - 2 10 12
=
5
= | 3. DIeMeHTH MaTeMaTHIECKOH CTATHCTHKH. - - 10 10
KCP - - 12 12
HUroro: 12 8 124 144

Uroro 3a 1 xkypc: 144
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4.3. TemaTH4ecKHu# IJIAH JEKIUIA

Tabnuma 4 TemaTHueCKui IIaH JIEKIIAA

Pazgen
JHMCIUILINHEL,
BXOJSAIIUN B
JaHHBIN
MOJYJb

Tema nexumu

TpynoeMKocTb
(qac.)

Mogyns 1

Marpurel, aeiicteus Han Humu. Onpenmenurtenn. X cBoiicTBa m
BbIYMCIIeHHe. MUHOpBI U anreOpandeckue AonoiaHeHus. CucreMsl
2-Xx W 3-x nuHelHbIx ypaBHeHud. Popmynsl Kpemepa. Merton
l'aycca (cBemeHme cucTeMBbl ypaBHEHHH K TpPEyrOJbHOMY BHIY).
O6parrass Matpuma. Panr wmatpumbl. Teopema Kponekepa —
Kanenmu.

Bektopbl.  JluHeiiHble  omnepauMM  HaJl ~ BEKTOpamMu.  basuc
MPOCTPAHCTBA W JIMHEHHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB.
IIpoekuuu BekTOpa M €ro KoopAauHaTel. JUIMHA M HaNpaBISIOLIHE
KOCUHYCBl. CKayipHOE, BEKTOPHOE M CMEIIaHHOE IPOU3BEIEHUS
BeKTOpoB. MXx cBoiicTBa. Yrom MexIy BEKTOpamHu. YCIOBHE
OpPTOTOHAJILHOCTH BEKTOPOB.

[Ipsimass Ha mnockocT. Pa3nuuHble BUABI ypaBHEHUM OpsAMON Ha
IJIOCKOCTH. PaccTosiHue OT TOYKM [0 NpsIMOM. YpaBHEHHUE IIPSIMOU
B MpocTpaHcTBe. B3aumHoe pacnosioxeHne mpsMoil U MIOCKOCTH.
Kpuseie BTOpOro mopsmka: dumnc, Turepbona, mapabona.
IIpuBenenue k KaHoHMYeckoMmy Buay. IlossspHas cucrema
koopauHart. [lapamerpudeckas hopma 3ananust kpuBoi. [lmockocTs
B TPOCTpaHCTBE. PasznuuHble BHUABI YPaBHEHHH IIJIOCKOCTH.
Paccrosnue ot TOUkM [0 MIIOCKOCTH. IloBepxXxHOCTH BTOPOrO
nopsaka. Merox ceueHuit. [lunuaumpuueckas u chepuueckas
CUCTEMBI KOOPJINHAT.

Mogyns 2

Hucnosble MOCJIEA0BATEIBLHOCTH. Ilpenen YHCIIOBOM
nocnenoBatensHocTd. llpengen ¢ynkmum. CBOHCTBA TpENETOB.
beckoHeuHo Maiibie W OCCKOHEYHO OOJbIIME BEIMYMHBL MX
CpaBHEHME. AcCUMNTOTHYECKHE paBeHCTBA. Bunst
HeornpeneneHHocTeld. HenpepriBHOCTS GyHKIMA. Touku pa3priBa.

ITpousBoanass (yHKUMH. YpaBHEHHMS KacaTelIbHOM W HOpPMalu K
kpuBoii. uddepennpan. [TpubnmkeHHOE BEIYUCIIEHHE C TOMOIIBIO
mudpdepennuana. lpasuna muddepennmporanns. [lpousBomnas u
muddepeHnuanel  BeIcuX — mopsiakoB.  uddepennuponanue
GbyHKIUH, 3aJaHHBIX HESBHO W TMapaMeTpuyecku. lcciemoBanue
¢byHkmy Ha 3kcTpeMyM. HamOonblee W HawMeHbIliee 3HAYCHHE
dynakun. MccnenoBanne xapakTepa BBITYKIOCTeH KpuBoil. Touku
neperuda. AcumnrtoTsl ¢yHkmua. OOmas cxemMa HCCIIEI0OBaHUs
(bYHKIIUH U TIOCTpOEHUE TpaduKa. (JEKIHU-TIPEe3SHTAIU )

OyHKIMSI HECKONBKUX TEepeMEeHHBIX. YacTHbIE IPOU3BOJIHBIE.

[Tonubit quddepenima, ero ¢Bsi3b ¢ YaCTHBIMHU IPOHU3BOIHBIMH.
YacTHbie TPOU3BOAHBIE U AU PEPEHITUAIBI BRICIIUX ITOPSTKOB.

IN
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[lepBooOpaznas. HeompeneneHHblli WHTETpal W €ro CBOICTBA.
Tabnuua  OCHOBHBIX ~ HMHTETPAJIOB. OCHOBHBIE ~ METOIBI
WHTETPUPOBAHMS: TIOJIBEJICHNE TIOJ] 3HAK AuddepeHiuana, 3aMeHa
MEPEeMEHHOM, WHTETPUpPOBaHHWE N0 dYacTsaM. VHTerpupoBaHue
paroHanbHbIX npobeit. Teopema besy. OcHoBHas Teopema
anreOpel. PasiokeHne MHOTOUYICHA HA MPOCTEHININE MHOMXHUTEIIH.
Paznoxxenne npoOHO-panioHANbHON (YHKIIMM Ha MPOCTEHIINE
apobu.  MuTerpupoBaHWe  TPUTOHOMETPUYECKHX  (DYyHKUHUH.
WHTeTpupoBaHre HEKOTOPHIX HWPPAIMOHANBHBIX BBIPAXEHUH C
MTOMOIIBIO TPUTOHOMETPUIECKUX TTOJICTAHOBOK

3agauu, NPUBOISIIME K IOHATHIO ONPENEICHHOIO HHTerpaia.
®opmyna Herotona- JleiiOnuma. 3ameHa TepeMEeHHOW B
ONpeieieHHOM  MHTerpane. VHTerpupoBaHME IO  YacTsM.
[IpubnuxeHHOE  BBIYMCIEHHWE  ONPEAEICHHOIO  HHTErpasa.
Dopmynbl MPSIMOYT'OJIbHUKOB, Tpaneuui, CumricoHa.
I'eomerpuyeckoe U Qu3MUECKOe NPHOMMKEHUSI ONpeAeTIeHHOTO
uHTerpana. Beruncnenue rmiomaneld miockux Quryp, ATUH YT,
00BEMOB W  TUIOMAACH  TMOBEPXHOCTEH  TeN  BpAIICHHS.
HecoOcrBennsie naTerpansl. [IpuzHaku cpaBHEHUS

Monyns 3

Huddepennnancapie ypaBHeHHs. OOIIee W YacTHOE peIlIeHHE.
3amagwa Komm. VYpaBHeHus 1-ro mopsaka. YpaBHEHUS C
Pa3IeNSIOIMUCS HepeMEHHBIMHU " OJTHOPO/THEIE
muddepennuanpaple  ypaBHeHUs JluHeiHble nuddepeHnanbpHbe
ypaBHeHusi.  YpaBHenus ~ bepuymmun.  uddepennmanbHble
ypaBHEHHUs1 BbICIIMX TOpsakoB. HduddepeHnuanbaple ypaBHEHUS,
JIOIYCKAFOIIHE TIOHMKEHHE MTOPSIIIKA.

JluneiiHble 0THOPOAHBIC TU(PEepeHINANBLHBIE YPABHEHHUS BBICILIETO
HOpSAAKA C MOCTOSHHBIMHU KO (GHUINEHTaMU. XapaKTepUCTHUECKOE
ypaBHeHue. JluneiiHpie HeomHoponHble  auddepeHranbHbIe
ypaBHEHUS BBICIIIETO MopsKa. Jduddepenunansasie
HEOIHOPOJIHBIE YPAaBHEHUS C TOCTOSHHBIMU Kod(duimeHTamu u
CIICLMAaJIbHOrO BHJA MpaBod yacTeio. Merton Jlarpanka — mMeron
BapUaIiy TPOU3BOJIBHBIX TIOCTOSHHBIX.

UucnoBele psagpl. CxoaumMocTh W cymma psga. HeoOxommmsrii
MPU3HAK CXOAMMOCTH psina. JlocTaTodHbIE MPU3HAKKA CXOJUMOCTH
3HAKOTIOJIOKUTEIBHBIX PSI/IOB.

3HAKONEPEMEHHBIC Ps/Ibl. YCJIOBHAs U a0COJIOTHAS CXOIAMMOCTH.
Teopema Jleitouua. CBoiicTBa aOCOMOTHO CXOISIINXCS PSIIOB.

OYHKIMOHAJIbHBIC PsbI, 00JIaCTh CXOAUMOCTH. CTEIICHHBIC PSIIbI.
CBoliCTBa CTENIEHHBIX PSIOB.

Psger  Teitmopa w  Maxiopena. HeoOxoaumble — ycnoBus
Pa3I0KEHHUS. OcHOBHBIE Pa3II0KEHHUS. [TpubnmxeHHbIe
BBIYMCIICHUS C TIOMOULIBIO PSIIOB.

Monyis 4

Cayuaiiasle coObiTusi. Kiaccuueckass BeposiTHOCTb. OCHOBHBIE
dbopMysiel  KOMOMHATOPUKH. AnreOpa  coObiThil.  Teopembl
CIIOKEHUH M yYMHO)XEHHS BEPOSITHOCTH. BEpOsSTHOCTH MOSBICHUS
XOTBl Obl omHOro coObiTHsa. PopMmyna NOIHOM BEPOSTHOCTH.
®opmyna baiieca. [ToBropebnue ucnsitanuii. @opmynsl beprymm,
Jlanmaca. HauBeposiTHelIIee 9MCIIO TOABIECHUS COOBITHH. (JIEKIIUS-
Oecena)

IN
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CrnyuaiiHass BenuuuHa. J[MCKpeTHbIE M HENPEPHIBHBIC CIydyailHbIE
BENIMYMHBL. 3aKOHBI pacOpeleieHus] JTUCKPETHOM clydailHOU
BeJIMYUHBL. UuCHOBBIE XapakTepucTUKU. HenpepriBHas ciydaliHas
BeanunHa. J(uddepeHuuanbHple ¥ MHTETpalbHbIC  (DYHKIIMU
pacnpeneneHusl. Uucnossie XapaKTEPUCTUKH. [Tpumepsnt
HENPEPBIBHBIX pacmpeeneHuii. PaBHoMepHOe, 3KCTIOHEHIIHAIbHOe
1 HOpMaJILHOE pactpeneneHus. 3akonbpl 6oapmmx yncen. 1. I1. T.

OcHoBHBIC TOHATHA. BwiOOpouHblii MeToa. CraTHCTHYECKOE
pacnpeneneHre. DMIUpUIeckas PyHKIUs pacupeaeacHus. TovHbIe
OIIEHKU CTATHCTUYECKUX MapameTpoB. [ eHepaibHas COBOKYITHOCTh
1 BeIOOpKA. BapuarmoHHBIN psm. DMIUPHUYECKOE paclpe/eicHIE.

IMomuron wu rucrorpamma. TodYeuHBIC OICHKH MapaMeTPOB
pacnpenesicHUs 1O  BBIOOPKE HM WX  XapaKTCPUCTUKH:
HECMEIIEHHOCTD, 3¢ (PEeKTUBHOCTE, COCTOSTCIILHOCTb.

I[OBepI/ITCHI)HI)II\/'I HUHTCPBal. HpOBCpKa CTaTUCTUYCCKHUX T'UIIOTE3.

OyHKIMOHATBHEIE u CTaTHCTHYECKUE 3aBHCHMOCTH.
Koppensiunonnast tabnuma, KodQduuueHT koppemsauuu. Jluaun
perpeccun. BausiHue BBIOOpOYHOTO KO QHIIMEHTA KOPPETSIUN Ha
TecHOTY cBsi3u. OOpaboTKa HIMIMPHYECKOTO YHCIOBOTO MaTepHaia.
MeTox HAMMEHBIINX KBaIPaTOB.

HUroro: 12/4
B T.4. B aKTUBHOH (opme
4.4. TlpakTnyecKue 3aHATUSA
Tabmuma 5 TemaTudeckuii TIaH TPAKTHYECKUX 3aHATHI
Pazgen TeMa IpakTUUECKOTO 3aHATHUS TpynoeMKocThb
JUCLUIIINHBIL, (aac.)

BXOJISIIIINH B

JTAHHBIA MOJYJIb

Monys |

1

Martpurel, aeiicteust Hag HuMu. Onpenenutenn. VX cBoOCTBa u
BBIYHCIICHHE. MUHOPEI 1 anredpandeckre JOMOTHEHHS.

Cucrtemsl 2-x u 3-x nuHeHHBIX ypaBHeHud. Dopmyisl Kpemepa.
Meton T'aycca OOpatnas martpuua. Panr marpuunsl. Teopema
Kponekepa — Kanemnn.

Bekropsl. JluneitHble omepanuu Halx BekTopamu. lIpoexuuu
BEKTOpa W €ro KOOpAMHATHl. J[IMHa W HampaBisAIoIINe
KOCHHYCBI.

CkassipHOe, BEKTOPHOE U CMEIIaHHOE IIPOU3BEJIEHUSI BEKTOPOB.
CBOJCTBa CKaJIIPHOTO MPOMU3BEACHUS. YTOI MEXKIY BEKTOpaMHU.
Y cnoBue opTOroHaJIbHOCTH BEKTOPOB. [IpritoskeHust.

[Ipsimas Ha miockocTH. PaznuyHble BUIbI ypaBHEHUHN IPsIMOM Ha
IJIOCKOCTH. PaccTosHuMEe OT TOYKM [0 MNpsAMOW. YpaBHEHUE
psIMOl B IIPOCTpaHCTBE. B3anMHOE pacnojio)KeHHE NpsIMON U
IJIOCKOCTH.

KpuBbele BTOpOro mopsiaka: »JumMIC, TrumnepOona, mapadosna.

[IpuBenenne k xkaHoHM4yeckoMy Bupay. IlomspHas cucrema
koopauHart. [Tapamerpuueckas popma 3a1aHUSI KPHUBOH.

[Inockocts B mpocTpaHcTBE. Pa3nuuHble BHIBI ypaBHEHH
JI0CKOCTH. PaccTosgHue OT ToYkM 10 nmiuockocTh. IloBepxHOCTH
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BTOporo mopsiaka. Merton cedenuit. [ununapuyeckas u
cepuyeckas CHCTEMbI KOOP/IHHAT.

Monyns 2

UucnoBbie MOCJIEIOBATEIILHOCTH. [penen YHCIIOBOH
nocnenoBatenbHocTr. [Ipenen dyakmun. CBoiicTBa Tpenenos.
beckoneuno mambsie W OeCKOHEUHO OOJbININE BENWYHHBI. WX
CpaBHCHHUE. AcuMITOTHYECKHE paBeHCTBA. Bunbt
HeonpeneneHHocTei.  HempepeiBHOocTh  dyHkmmm.  Touxu
paspbiBa.

[IponsBognHast pyHKIIMU. YpaBHEHHS KacaTelbHOW W HOPMAaJH K
kpuBor. Juddepenmuan. IlpuOmmwkeHHOE BBIUHUCICHHE C
noMompio nuddepennuana. IlpaBuna nuddepeHIrpoOBaHHS.
[MpousBognass wu  nuddepeHIUanbpl  BBICIIUX  MTOPSIKOB.
HuddepenumpoBanne  GyHKIWMA, 3aJaHHBIX  HESBHO W
napamerpuuecku. MccnenoBanue QYHKOMM Ha 3KCTPEMYM.
Haubonbiee M HauMEHbIEE  3HAYCHHUE (hyHKIUH.
HccnenoBanue xapakTepa BBIOYKJIOCTEH KpuBOo. Touku
nepern6a. AcuMnToTel GpyHKImA. OO0mas cxema HMcCaeI0BaHUs
GbyHKIMU 1 TOcTpoeHUe Tpaduka.(3aHITHE-KOHCYIIbTAIIHS)

OyHKIMS HECKONBKHUX IMEPEMEHHBIX. YacTHbIC TPOWU3BOJHBIC.
[onuwiit  auddepennman, ero CcBI3b € YaCTHBIMHU
MPOU3BOAHBIMK. YacTHele NPOW3BOIHBIE W AHDdEepeHIHATbI
BBICIITHX TOPSI/IKOB.

[lepBooOpaznas. HeompeneneHHbI WHTETpad W €ro CBOWCTBA.
Tabnuma  ocHOBHBIX  WHTerpasioB.  OCHOBHBIE  METO[IBI
MHTCTPUPOBAHMS: TOJBEACHUE TMOA 3HaK auddepenimana,
3aMEeHa  NEepeMEHHOW,  HMHTErpHpOBaHME IO  YacTaM.
WnuTerpupoBanmne paruoHanbHBIX Apobeii. Teopema besy.
OcHoBHass Teopema anreOpbl. PasnokeHne MHOTrOWIeHa Ha
npocTeiiimre MHOXUTeNU. PasznojkeHue apoOHO-paIioHaNnbHON
¢byakmur  Ha  mpoctedmme  apodou.  UMHTerpmpoBaHwme
TpUrOHOMeTpHUecKuX (yHKuui. VHTEerpupoBaHne HEKOTOPBIX
HAppalHOHAIILHBIX BBIPAKECHUN c IIOMOIIIBIO
TPUTOHOMETPHUECKUX HOACTAHOBOK

Monayis 3

Huddepennmansupie ypaBHenus. OO0IIee ¥ 4acTHOE pelIeHHE.
3amaya Komm. VYpaBHeHus 1-ro mnopsaka. YpaBHEHHS C
Ppa3aeIsIIoLMMHCS MepEeMEHHBIMU u OJHOPOJHBIE
mddepeHInaTbHbIE YPaBHEHUS

Jluneitaple  guddepeHuManbHBIE  ypaBHEHUsS. Y paBHEHUS
bepnymn.

Huddepennmanbiple ypaBHeHHs BbICIIMX MOpsakoB. OOmime
pemennsa. 3agada Komm. [uddepeHuunansiple ypaBHEHUS,
JOIYCKAIOLINE OHIKEHUE TOPSIKA.

JluneiiHple  OgHOpOAHBIE U QEepeHIMATbHBIE  ypaBHEHUS
BBICIIETO  MOPSiAKA € TIOCTOSHHBIMH K03 duimentamu.
XapakTepucTuueckoe ypaBHeHuE. JIMHEWHbIE HEOIHOPOIHBIE
muddepeHnranbHble ypaBHEHUS BBICIIETO Topsiaka. Teopema 06
obmem  pemieHnd. JuddepeHunansHsle  HEOAHOPOIHBIE
YPaBHEHUS C MOCTOSHHBIMU KOA(QPHUIHUEHTAMH U CIEHUATBEHOTO
BUJa MpaBoi yacThio. Meroj Jlarpawka — MeTOA Bapualuu
[IPOU3BOJIBHBIX TOCTOSHHBIX.

UucnoBsle psapl. CxomumocTh U cymMma psiga. HeoOxomumbiid
NpU3HAK  CXOAMMOCTU  paAna. JlocTaTouHble  IpU3HAKU
CXOJIMMOCTH 3HAKOIIOJIOKUTEIBHBIX PSIOB.

3HaKoMepeMeHHbIC  PSAAbl.  YCIOBHasT W abCOJIOTHAS
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cxogumocT. Teopema JleitOHuia. CpolicTBa aOCOJIOTHO
CXOISIINXCS PSIOB.

QOyHKIHOHATBHBIE PSABI, 00acTh cxoauMocth Psner Tetinopa u
Maxknopena. HeoOxomumble ycioBus pasznoxenus. OCHOBHBIC
paznoxenust. [IpuOIMKEHHBIC BHIYMCIICHUS C TIOMOIIBIO PSJIOB.
Crenennblie psiabl. CBONCTBA CTETICHHBIX PSIOB.

Mogyns 4

Crnyuaitabie coObiTus. Kiaccudeckas BeposSsTHOCTh. OCHOBHBIC
tdhopmyner  komOuHaTOpHKH. Anredpa coObiTHil. Teopemsr
CIOKEHUH W  YMHOXEHHUS  BEpPOSTHOCTU. BeposTHOCTH
MOSIBJICHUSL XOTHI OBl OJMHOTO COOBITHSA. DopMysia MOJHOM
BeposiTHocTH. ®opmyna balieca. IloBTOopeHHE HCHBITaHUM.
®opmynbl  bepnymnu, Jlannmaca. HauBeposrHelmee 4ucio
TTOSIBJICHUSI COOBITUH.

Crnyuaitnas BennunHa. [[MCKpeTHBIE W HETIPEPHIBHBIC CITydaifHbIC
BEIMYMHBL. 3aKOHBI paclpeieneHns TUCKPETHOM ciydaiHoM
BenuuyuHbBL.  YucnoBele — XapakTepuctuku.  HempepsiBHas
ciydaiiHass BenmmuuHa. [luddepeHnnanbHble W WHTETpalbHBIC
¢byHKuMU  pacmpenencHus.  UHMCIOBBIE — XapaKTEPUCTHKH.
IIpumepsl  HenpepbIBHBIX — pacupeneneHud.  PaBHomepHoOe,
SKCIOHCHLUAJIbHOE W HOPMAJIBbHOE paCIpeneieHusl. 3aKOHBI
oonpmmx yucen. 1. IT. T.

OcHoBHBIe TOHATHS. BpiOopounsii Meron. CraTHCTHYECKOE
pacmpeneneHue. OMmupuueckas (YHKUMS —paclpeesiCHHS.
TouHBIE OLEHKM CTAaTUCTUYECKUX MapaMmeTpoB. [eHepanbHas
COBOKYITHOCTh W BBIOOpKA. BapuarnmioHHBIN psif. OMIuprdecKoe
pactpeneneHue. Ilonmuron u rucrorpamma. MaTemMaTHYECKU
0ol

Todeuynble OLIEHKH MapaMeTPOB paclpelesieHus] O BBIOOPKE U
WX  XapaKkTepUCTUKU:  HECMEUIEHHOCTb,  3((EKTHBHOCTS,
coCcToATENbHOCTh.  [loBepurenbHblii  uHTEepBai. IIpoBepka
CTaTUCTUYECKUX THIIOTES.

®OyHKIMOHATIBHBIE " CTaTHCTHYECKHUE 3aBUCHMOCTH.
Koppensuonnas tabnuna, kodddunment koppemsun. Jlnanu
perpeccun. Brusiare BEIOOPOYHOTO KOA(PPHUIMEHTA KOPPEISIH
Ha TECHOTY CBSI3H.

Uroro:

B T.4. B aKTHBHOH hopme

8/2

15




4.5.CamocTosiTeibHAas padoTa 00yYalouuxcst
Tabmmia 6 TemaTnueckwii IaH CaMOCTOSTEIIHFHOM PabOTHI 00YUIAIONTHUXCS

L g = = 7 A
5EZE Ew= s S £ @ 8 o , = =
SE85 EEE=| E - =S 2 52 ¢8| 8
® 2 L= QX = = QA o = = 5 Za s »E = 2.5 Z ~
SLEE EEEE Gp | SEz:| IR | EPE By i
S255| SSE5 X | E52:2 | E€ | £ 25 ggs | gz
ZSg52 2535 3 3% | g2 | 233 £:22 | 2
SESec| a7 E & =ea= = o« -
Kypc 1
JIuneiinas u
BEKTOpHAs aireopa.
p P 12 4 10 0 0 4 0 30

AHnanutnaeckas

reOMEeTpPHUs

MaremaTuueckuii

QHAITU3. 16 4 8 0 0 4 0 32

Jduddepernnansasre

ypaBHeHHUSL. Psibl. 10 2 6 0 0 2 0 20

Teopus

BEPOSITHOCTEN ¢

J7eEMEHTaMU 16 4 8 0 0 2 0 30

MaTeMaTHIECKOM

CTaTHCTHKH.

KCP 12

Hroro 3a 1 kypc: 124

5. llepedyeHb yueOHO-MeTOAUYECKOT0 00ecTeYeH s 1151 CAMOCTOSITeJIbHOMH PadoThl
o0yvyaruuxcs no JMcuMIvinue (MoayJaio).

1. Bonobyesa, T.A. Matematnka [DJIeKTPOHHBIN pecypc]: yueOHOe mocobue Uil caMOCTOSTENbHOM
paboThI OaKaaBpOB OYHOM U 3a0uHOM (popM 00ydeHUs HanpaBieHUs noaroToBku 19.03.01 buoTtexHomorus
/ T.A. BosobyeBa. — OmektpoH. gaH. — Open: Opnosckuii ['AY, 2020. — Pexum npocryna:
http://80.76.178.135/MarcWeb/Exe/OPACServlet.exe

2. YBaposa, M.H. Marematuka [DeKkTpoHHbIH pecypc|: MeToaudeckoe nocobue / M. H. Veapoga, E.B.
Anexcannposa, T.W. BoneiakuHa. — OnektpoH. gaH. — Open: Uzn-Bo Open T'AY, 2014. - Pexum
nocrymna: http://80.76.178.135/MarcWeb/Exe/OPACServlet.exe

3. YBapoBa, M. H. Teopus BeposiTHOCTEH [ D1eKTpOHHBIHN pecypce] : MeToa. mocodue / M. H. YBaposa,
E. B. AnekcannpoBa, T. 1. BonbiakuHa. - OnextpoH. aaH. - Open : U3n-Bo Open T'AY, 2014. - Pexum
nocrymna: http://80.76.178.135/MarcWeb/Exe/OPACServlet.exe

OOyyaroIuiicss MMEeT HEOTPaHWYCHHBIH JOCTYNl K HWH(POPMAIMOHHO-00pa30BaTEIbHON cpeje
yHuBepcutera - OOpasoBarenbHbiii moptan OpnoBckoro I'AY na mmatdopme elLearning Server 4G,
paspaborunk - Hupermethod.

http://do3.orelsau.ru/subject/index/card/switcher/programm/subject_id/700
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6. @oH/1 OLICHOYHBIX CPEACTB /ISl MPOBE/IeHUsI MPOMEKYTOUHOI aTTecTallUH 00y4aIOIIUXCS 110
JUCUHMILINHE (MOAYJII0).

@DoHJ OIICHOYHBIX CPENICTB NpecTaBieH B [Ipunoxennn 1 paboyeli mporpaMmbl U BKITIOYACT B ceOs:
- TIepevYeHb KOMIIETEHIMH ¢ yKa3aHHWeM 3TaroB UX (opMHpOBaHHUS B MPOIECCe OCBOCHHS 00pa30BaTEILHOM
MPOTPaMMBI;
- ONMCaHMe MOKa3aTesel 1 KPUTEPUEB OLICHUBAHUS KOMIICTCHIIMI Ha Pa3IMYHbIX Tanax uxX GOpMUpPOBAHHS,
OIMICAaHME IIKaJl OLICHUBAHHS;
- TUIIOBBIE KOHTPOJIBHBIC 3aaHUsI U MaTepualibl, HEOOXOAMMBIE JUIS OLCHKH 3HAHWH, YMEHHH, HABBIKOB H
OIBITA JCATEIBHOCTH, XapaKTEPU3YIOMIUX OJTambl (OPMUPOBAHHMS KOMIICTCHIMH B MPOLIECCE OCBOCHUS
00pa3oBaTeIbHON MPOTPAMMBI.

7. IlepeyeHb OCHOBHOIi M IONIOJITHUTEILHOI Y4eOHOI TNTEpaTypbl, HEOOXO0AUMOH /151 0CBOEHMUSI
AUCHUTINHBI.

OcHoBHasi tuTepaTypa:
1. byrpos, 4. C. Bwicmas maremarnka B 3 T. T. 1. luddepennnanbHoe 1 HHTETPATBHOE HCYUCIICHHUE B

2 kH. Knwra 1 : yueOHuk juist akamemudeckoro Oakanaspuara / f. C. Byrpos, C. M. Hukonbckuii. — 7-¢
u3j., crep. — Mocksa : U3patensctBo FOpaiit, 2019. — 253 ¢. — (bakanaBp. AkageMUuecKuii Kypc). —
ISBN 978-5-534-02148-6. — Tekct : oaxekrponneii // 3BC IOpa#it [caiit]. — URL:

https://urait.ru/bcode/437223 (nata obpamienus: 02.02.2021).
2. Byrpos, f. C. Bricmas matemaruka B 3 T. T. 1. JluddepeHnnanbHoe M HHTErpaIbHOE UCUUCIICHUE B

2 xH. Kawra 2 : ygeOHHMK as akagemmdeckoro 6akanaspuata / 5. C. byrpos, C. M. Hukonbckuit. — 7-¢
m3., crep. — Mocksa : M3natenscrBo FOpaiit, 2019. — 246 ¢. — (bakanaBp. AkageMHYecKuil Kypc). —
ISBN 978-5-534-02150-9. — Tekcr : oanekrponnbii // OBC IOpafit [caiit]. — URL:

https://urait.ru/bcode/437224 (nata obpamienus: 02.02.2021).

3. Byrpos, 4. C. Beicmas maTtematuka B 3 T. T. 2. DaeMeHTBI TUHESHHON anreOphl M aHATHTHISCKOM
TeOMETPHH : YUeOHHUK Juis akagemudeckoro OakanaBpuara / 1. C. Byrpos, C. M. Hukonbckuit. — 7-e u31.,
ctep. — Mocksa : UznatenscTBo FHOpaiit, 2019. — 281 c. — (bakanasp. Akagemudeckuii kypc). — ISBN
978-5-534-03009-9. — Texkcr : anexrponnsiii / DBC WOpaiit [caiit]. — URL.: https://urait.ru/bcode/431960
(mara obpamenus: 02.02.2021).

JlonmoIHUTEILHAS JIUTEPATYPA:

1. Mauynuc, B. B. Bricmas maTtemaTtuka : yaeOHoe mocooue s By30B / B. B. Mauymuc. — 5-¢
3., mepepad. u mon. — Mocksa : M3garenserBo FOpaiir, 2019. — 306 c. — (YHuBepcuteTsl Poccnn). —
ISBN 978-5-534-01277-4. — Tekcr : oanekrponsbiii // 3BC IOpaiir [caiit]. — URL:

https://urait.ru/bcode/436995 (nata obpamnienus: 02.02.2021).

2. lunaues, B. C. Beiciias maTeMaTuka : yueOHoe nmocodue aist By3os / B. C. lllunaueB. — 8-e uzg.,
nepepad. u non. — Mocksa : MznarensctBo HOpaiit, 2019. — 447 c. — (bakanasp u cnienuanuct). — ISBN
978-5-534-12319-7. — Texkcr : anexrponnsiit / DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/447322
(mara obpamenus: 02.02.2021).

Ilepuoguyeckue n3ganus:
BBICIIEE OBPA3BOBAHUWE CEI'OZHA. — M., 2001-2021, 1-12 (B rox)
MHHOBAIIM B OBPA3OBAHUU. — M., 2005-2021, 1-12 (8 rox)
MATEMATUKA B Boiciiem obpazoBannu (MLIHMO). — Hwxuuit Hosropon, 2003-2020, 1 pa3 B rox -
Pexum noctyna: http://www.unn.ru/math (nara oopamenus: 02.02.2021) (OTKpBITBIN TOCTYII)
BbIYUCJIMTEJIBHBIE TEXHOJIOTUW (MBT CO PAH). — Hoocubupck, 1996-2020, 1-6 (8 rox) -
Pexxum noctyna: http://www.ict.nsc.ru/jct/ (nara oopamenus: 02.02.2021) (OTKpBITHII JOCTYII)
BECTHHUK AI'PAPHOM HAVKH. — Open, 2005-2020, 1-6 (8 rox) (mata obpamenus: 02.02.2021)
(OTKpPBITHI JOCTYTI)
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8. Ilepeuennb pecypcoB uHGOPMANHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHETY,

HeO0XO0AUMBIX /ISl OCBOECHMS TN CUMILINHBI (MOAYJIf).

DnexTpounsiii katanor ®I'EO0Y BO OPJIOBCKUI T'AY (AMBC «MAPK-SQL»):

http://80.76.178.135/MarcWeb/Work.asp?ValueDB=41&DisplayDB=marc (mara ob6pamenus: 02.02.2021)

(6eccpouno)

Hayunas OubGnunorexka Opnosckuit [AY http:/library.orelsau.ru/marcweb/ (nara ooparenus: 02.02.2021)

(6eccpouno)

OBbC wm3patensctBa «IOpaitr» https://biblio-online.ru/ (mata o6pamenms: 02.02.2021) (HeorpaHMYeHHBII

JIOCTYTI)

OBbC wm3narensctBa «Jlawpy https://e.lanbook.com/ (mara oOpamenus: 02.02.2021) (HeorpaHUYCHHBII

JOCTYTI)

Hayunas onexktponHas ©Oubmuoteka eLIBRARY.RU https://www.elibrary.ru/ (mata oOparieHus:

02.02.2021) (OTKpBITHIN AOCTYII)

denepanbubiii moptan "Poccuiickoe obpazoBanue". Pexxum moctyma: http://www.edu.ru (mara obparieHus

02.02.2021). (OTKpBITHIA JOCTYTI).

9. MeToau4yecKue yKazanus s 00y4aomuxcs 10 0CBOEHUIO AU CHUILIUHBI (MOIYJIs).

[Ipuctynas K U3y4eHHUIO AUCIUILUIMHBI, 00ydJaromMcsd He0OX0MMO BHUMATEFHO O3HAKOMHTBCS C
TEMaTUYECKUM TJIAHOM 3aHITUH, CIUCKOM PEKOMEHIOBAaHHOW HAYYHOH JIUTEPATYPHI.

IIpenogaBaHye AUCHUIUIMHEI MTPelyCMaTPUBAET:

® JICKIIUU

® [PAKTHYECKUE 3aHATHUS

® CaMOCTOSITENBHYIO paboTy,

® KOHCYJbTAl[MU NPEIOAABATEIA.

Jlexiuu O AWCHMIUIMHE YHUTAIOTCS KaK B TPAaTUIMOHHOW (opme, Tak W C HCIOIB30BaHUEM
AKTUBHBIX (OPM OOyUCHHS.

['maBHOM 3ajauell KaxJa0l JEKIUMU SIBISAETCS PACKPBITUE CYIIHOCTH TEMBI M aHalM3 €€ TJIaBHBIX
mmoJto’keHnH. PekoMeHayeTcst Ha TIepBOH JIEKIIMK JOBECTH O BHUMaHUS O0YYaroIIUXCs CTPYKTYpy Kypca U
€ro paszfelnbl, a TAKXKE PEKOMEHAYEMYIO JIUTEepaTypy. B manpHelmeM yKa3plBaTh HAUAJO KaXKAOrO pa3ziena,
CYTh M €ro 3aJayH, a, 3aKOHYHMB H3JIO’KEHHUE, MOJBOJIUTh UTOT 1O 3TOMY pasfielly, YTOObI CBSI3aTh €ro co
CIIEIYIOLLUM.

Copepxanne JEKIUH ompeaensieTcss paboueil mporpamMmoi kypca. Kakmas mexmust JoIDKHA
OXBATHIBATh OIPEJIENICHHYIO TEMY Kypca U MPEJICTaBISITh COOOH JIOTMUECKH BIIOJTHE 3aKOHUEHHYIO padoTy.

st MakcHManbHOTO YCBOSHMS JUCIMITIIMHBI PEKOMEHIyeTCs M3I0KEHHUE JIEKITMOHHOTO MaTepuaa ¢
aJIeMEeHTaMH 00CyXIeHus. JICKITMOHHBII MaTepraT MOKET COITPOBOXKIATHCSI KOHKPETHBIMH IPUMEPaMHU.

HensiMu npoBeieHNs NPAKTUYECKUX 3aHATUN SBIISIOTCSL:

e YCTaHOBIICHHE CBSI3€H TEOpUH C MPAKTUKOW B (hopMe OSKCIEPUMEHTAILHOT'O TOATBEPKACHUS
MOJIOKEHUHN TEOPHH;

e Pa3BUTHUE JIOTMYECKOTO MBIILIJICHUS;

e yMEHHE BHIOMPATh ONTHMANbHBII METOJT PELICHHS;

e TpUOOpETeHNE HABBIKOB aHAIN3a TIOJTY4YEHHBIX PE3YJIETATOB;

e KOHTPOJIb CAMOCTOATEIHHON pa0OTHI 00YUYAIOIUXCS TI0 OCBOSHUIO Kypca.

Kaxmoe mnpakTHueckoe 3aHATHE [eecO00pa3HO HAYMHATH C IOBTOPEHHS TEOPETHUYECKOTO
MaTepuaia (yCTHBINH Ompoc).

Ha mpaxTuyueckux 3aHATHSIX MOTYT ITPOBOJAUTHCS MPEyCMOTPEHHBIE paboyuell TporpaMMoii JIEIOBbIe
WTPBI, KOHTPOIILHBIE PA0OTHI, BHIMIOJHEHUE KeiC-3a/JaHNil W NMPAKTHKYIONINX YIPAKHEHUH, TECTUPOBAHUE U
Ap.

CamocrosTensHast pabota 00ydaromuxcs NpeaycMaTpUBaeT:

e CaMOCTOATENBHOE H3YYEHNE TEOPETUUECKOTO MaTepHaa.

Teopernueckuii Marepual MO TeM TeMaM, KOTOPHIE BBIHECEHBI Ha CAMOCTOSITENIbHOE H3Y4YEeHHE,
oOyuaromuiics mpopabaTeiBaeT B COOTBETCTBUH C BOIPOCAMH TSI IIOATOTOBKH K dK3aMeHyY Wiu 3adety. [Ipu
BO3HUKHOBEHHH 3aTPYAHEHHUH B XOA€ CAMOCTOSITEIBHOTO M3Y4YEeHHUS TeM, 0OYyJaIOLIMHACS MOKET 00paTUThCS
3a KOHCYJIbTallMeN K MPEN01aBaTeNo.

e [loaroroBka K MpakTUYECKUM 3aHATHSM.

B Xxozme mOArOTOBKM K TPAKTUYECKUM 3aHATHAM OOydYaIOIIUMCS CIEAyeT BHHMATEIbHO
O3HAKOMHTBHCSl C IUIAHOM, BOINPOCAMH, BBIHECEHHBIMH Ha OOCYKAEHHE, M3YUYUTb COOTBETCTBYIOIIHUI
JEKUMOHHBIM MaTepual, IpearaeéMylo y4deOHO-METOAMYECKYI0 M Hay4yHylo JuTeparypy. Henbss
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OTPAaHUYHMBATHCS TOJIHKO HMEIOMIEHCS ydeOHOW muTeparypoi (yueOHMKaMH M YYEOHBIMH ITOCOOHSMU).
OO0parieHne k MOHOTpa(HSIM, CTAThSIM M3 CIEIHMATBHBIX )KYPHAJIOB, XPECTOMATUHHBIM BBIICPIKKAM, a TAKKE
K MarepuajiaM CpPeJICTB MAacCOBOH MH(OPMAIMU MO3BOJIUT B 3HAYUTEIHLHOW MEpe YIIayOuTh MpoOiieMy, 4To
Pa3HO00pa3HT IpoIece ee 00CYKIACHNUS.

C nmpyroii CTOpOHBI, 00YYarOIIUMCS CIIEyeT TOMHUTB, YTO OHH JOJDKHBI HE TTPOCTO BOCTIPOU3BOIUTH
CyMMYy IOJyYEHHBIX 3HAaHHH 1O 3aJaHHOW TeMe, HO W TBOPYECKU IEPEOCMBICIHUTH CYLIECTBYIOIIEEC B
COBpEMEHHON HayKe TMOAXOAhl K TIOHMMAHUIO TeX WM WHBIX TMpoblieM, SBICHHWHA, COOBITHH
MIPOJIEMOHCTPHUPOBATH M YOSIUTEIEHO apTyMEHTHPOBATh COOCTBEHHYIO TIO3HIINIO.

B memoMm ke axkTHBHOE 3aMHTEPECOBAHHOE YYacTHE OOYYAIOUIMXCS B MPaKTHUECKOW padoTe
crocoOcTByeT Oosiee TIIYOOKOMY W3yUSHHIO JUCIUILTAHBI, IOBBIIICHUIO YPOBHS KYJIBTYphl OYIYIIMX
CHETMATNUCTOB U (POPMHUPOBAHHIO OCHOB MPO(eCcCHOHATHFHOTO MBIIIUIEHUS. B X0/1e 3aHATHI 0TpadaThIBatOTCS
YMEHHUS TPUMEHSTh TIOJIYYCHHBIC TCOPETUUYCCKHUES 3HAHUS B PA3IMUHBIX 3KOHOMHUYECKUX CUTYaIUIX.

e BrinmonHeHre TOMaIIHUAX 33aHuUi.

s 3aKkpernyieHns: TEOpEeTHYECKOro MaTepraa 1 Mojly4yeH!sl NPaKTHIECKUX HaBBIKOB, 00yUaromuecs
BEITIONHSIOT JOMAIlHAE 3aJaHus. BhIMONHEHWE AOMAIIHAX 3aJaHWii NPU3BaHO OOPAaTUTh BHUMAaHHE
oOyJarommxcsi Ha Hanbollee CIOXKHBIE, KIFOUeBbIe M JUCKYCCHOHHBIE aCHeKThl M3ydaeMON TEeMbI, TOMOYb
CHCTEMaTHU3UPOBATh U JyYIle YCBOUTH MPOHICHHBIM MaTepual.

KonTtpons caMocTosATEN HOH paboThl OOYyYaromUXCs MO BBIMIONHEHHIO JIOMAIIHUX 3aJaHui
OCYIIECTBIISIETCS TPEOIaBaTeIeM C MOMOIIBIO BEIOOPOYHON W (PPOHTANBHOW MPOBEPOK NMHCHMEHHBIX H
YCTHBIX MHAUBUAYAJIbHBIX 33I[aHHI>i Ha NPaKTUYCCKUX 3aHATUAX.

Ilaker 3amaHuil Ui CaMOCTOSATENBHOH pabOTHl PEKOMEHIYETCS BbIAaBaTh B Hayalle CEMECTpa,
OTIPEIETTUB TpeAeNbHBIE CPOKA WX BBINIONHEHHWS W CHadd. Pe3y’abTaTbl CcaMOCTOSTENBHOW paboThI
KOHTPOJIUPYIOTCS TIPEToaBaTeIeM M YYWUTBHIBAIOTCA IMPH aTTecTaluyd oOydaromierocs (MpH clade 3adera,
SK3aMEHa).

3amaHus IS CaMOCTOSITENIbHOW pabOThl COCTABIIAIOTCS, KaK IMPABHIIO, TIO TEMaM W BOIIPOCaM, I10
KOTOPBIM He TpexycMOTpeHbl KOHTakTHBIE 3aHATHS, JHOO TpeOyeTcss MOMONHUTENBHO IMpopadoTaTh H
MPOaHaJIM3UPOBATh pacCMaTpPUBAaEMBbIN TIpENOIaBaTeNieM MaTepral B 00beMe 3arIaHiPOBAaHHBIX YaCOB.

Koncysnpranuu npenojaBareis Ui 00y4arolIuXxcsl MIPOBOAATCSA B COOTBETCTBUU C YTBEPIKICHHBIM
Ha kadenpe rpadukom. KoHCyabTanmy MOTYT OBITh MHIWBUIAYATHHBIMHU FUTH TPYIIOBBIMHU, IIPOBOIUTHCS B
COOTBETCTBYIOIINX ayUTOPUSIX WU B HH(POPMAIIMOHHO-00pa30BaTEIILHOM cpenie By3a.

OOyuaromuiicss TOIydaeT JIOMyCcK K SK3aMeHy (3aueTy) MpH YCIEUIHOM BBIMIOJHEHHUH BEX BUIOB
Y4eOHBIX 3aHITHH.

10. Ilepeyenb nHGOPMANIMOHHBIX TEXHOJIOTHIi, HCTOJIb3yeMbIX PH OCYIIECTBICHUH
00pa3oBaTeIbHOIr0 NMpoLecca Mo AUCHUILINHE (MOAYJ/II0), BK/IIOYAs NepevYeHb POrPaMMHOI0
o0ecneyeHnst U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH He00XO0AUMOCTH).

B xauecTBe IIporpaMMHOTI O obecrieueHust HCIIOJIB3YIOTCA IMpPOrpaMMbl. ONCPAllMOHHBIC CHUCTEMBI
Microsoft Windows SL8, SL8.1 Russian Academic, Microsoft Windows Professional 8.1 Bepcus 8,
Microsoft Windows Vista, oducusie makerst Microsoft Office Professional Plus 2007, Microsoft Office
2013, AntuBupyc Kaspersky Endpoint Security mis 6usuaeca, Microsoft Project 2007.

OnekTpoHHas uHpopManMoHHO-00pa3osarenbHas cpena PI'BOY BO «OpnoBckuil rocyapcTBEHHBIN
arpapubeiii yHuBepcurer umenu H.B. Tlapaxuna», goctyn http://www.orelsau.ru/student/elektronnaya-
informatsionno-obrazovatelnaya-sreda/ (HeorpaHHUYEHHBIN TOCTYII).

O6pazosatensHelii opran ®I'BOY BO «OpnoBckuil TocyaapcTBEHHBIH arpapHbIii YHUBEPCHTET
nmenn H.B. ITapaxuna» na mmatdopme LMS eLearning Server 4G http://do3.orelsau.ru/ (HeorpaHwdeHHBIH
aBTOPHU30BaHHBIN JOCTYII).

Cospemennvie npogheccuonanvHnvle 6a3vl OGHHBIX U UHPOPMAUUOHHDIE CHPAGOUHbLE CUCHEMbL
MexayHapoaHas pedeparuBHas 0a3a ganHeix Web of Science. Pexxum noctyma: https://gaugn.ru/ru-
ru/forstudent/WoS (nara obpamenus: 02.02.2021) (OTKPBITBIH JOCTYII)

MexnyraponHas pedeparuBHas 6aza JTAHHBIX Scopus. Pexum JOCTyTIa!
https://www.scopus.com/search/form.uri?display=basic (1ata oopamenus: 02.02.2021) (OTKpBITBII TOCTYII)
CIIC «Koucynperant Ilmtoc». Pexum pocrtyma: http://www.consultant.ru/ (mata oopamenus: 02.02.2021)
(OTKpPBITHI JOCTYTI)

CIIC «Komekcy. Pexxum nocryna: https://kodeks.ru/ (nara ooparenus: 02.02.2021) (OTKpbITBI TOCTYII)

«Texakcnepr» - Pexum moctyma: http://www.cntd.ru/?yclid=5905194109882823518 (mata oOpatieHus
02.02.2021) (HeorpaHHYEHHBIN JTOCTYII).
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11. Onucanue MaTepuaJILHO-TEXHUYECKOH 0a3bl, HEOOX0IMMO¥ I OCyIeCTBIeHUS
00pa3oBaTeJbHOI0 MpoLecca Mo JUCHUITHHE (MOIYJIIO).

11.1 CroeuunanbHbie

ITOMEIICHHUS,

YKOMIUICKTOBaHHBIE — CIICIUATU3UPOBAHHON MeOenbio |

TEXHUYCCKUMHU CPEACTBAMU O6y‘-ICHI/I$I, CIIy’KallluMU [JId OpCACTaBJICHHUA y‘Ie6HOI>'I I/IHq)OpMaHI/II/I 0OJIBIION

ayTUTOPHH.

HaumeHnoBaHmue
CHEeNMUANLHBIX NOMENIeHu u
MoMelIeHu i IS
€CaMOCTOSITeJIbHOI paboThI

OcCHAIEHHOCTh CHeNHAJbHBIX TNMOMeELleHHidi M IOoMelleHUH st
CaMOCTOSITeJIbHOI padoThl

VYuebHast ayguropust s
NPOBEICHUS 3aHATHH JIEKLIHOHHOTO
THIIA

CrenmanusnpoBaHHas MeOellb, TOCKa HAacTeHHas, Kadenpa, pabodee MecTo
npenonaBarens. [lpoektop NEK M 402W, mpoeKnHOHHBIN 3KpaH,
aKyCTHYeCcKash CHCTeMa, TEIEKOMMYHUKAIIMOHHBIN MKad, JOKyMEHT-Kamepa,
YCHJIMTEINh, MUKPOGOH KOH(DEPEHIIMOHHBIN, IEPCOHATBHBIN KOMITBIOTED.

YyeOHast aymuTopus UL
MPOBEICHHUS 3aHATHN
CEMHUHAPCKOTO THIIA, TPYIIOBBIX U
HHANBUAYAJIbHBIX KOHCYJIBTAIWH,

CrenmanusnpoBaHHas Me0Oellb, OCKa HacTeHHas, Kadenpa, pabodee MecTo
npernoiaBaTels.

TEKyIIETO KOHTPOJIA u
MPOMEXYTOYHOH  aTTecTallud W
CaMOCTOSTEIBHOIN paboTHI
YyeOHas ayautopus | CrnenumanusupoBaHHas MeOenb, JOCKa HAacTeHHas, pabouee MecTo
(koMmprOTEepHBIA  Kiacc) s | mpemnoaasatens ¢ I1IK kommerotepom, MFU Canon LaserLet, mpuatep Canon

3aHATHH NMPOBEIECHNS IPYIIIOBBIX U
WHIVBHAYATbHBIX KOHCYJIBTAINH,
CaMOCTOSITENbHON paboThI

LBP 290, nocka natepakrtusHas IQBoard DVT TN092, IIK IntelCleron 850
MI', oObeAMHEHHBIC JIOKALHOW CETHIO C BBIXOJOM B HWHTEpHET (8 ImT.),
NEHCTBYIOIass B YHHBEPCUTETE JJICKTPOHHO-00pa3oBaTeNibHAs — Cpela,
oubnmuoreunsrii  ¢oun (OBC), BHUOCONPOSKTOpP UISL  JEMOHCTPAIUH
n300pakeHus paboyero CToia Ha SKpaHe.

ITomemenus st
CaMOCTOSTENIBHON  PaboTHI c
BO3MOKHOCTBIO TOIKIIFOYEHHS K

Wntepuery u  obecneueHHeM
JOCTYTIa B JIIEKTPOHHYIO
HH(GOPMAITHOHHO-
00pa3oBaTeNbHYIO CpeIy
(unTanpHBIC 3aJTbI;

ANIEKTPOHHO-UH()OPMAITHOHHBIT
OTJIe)I HAYYHOU OMOITHOTEKH)

CrernanusupoBaHHas Me0ens; CucremMa KOM(pOPTHOTO KOHAUIIMOHUPOBAHUS
¢ (mogorpesoMm) dopMm-dakrop-ciuut-cuicteMa GREE (B komuuectBe 3
equann); Kamkaeii  ckanep  OJIAP-IImanCkan  A3-1[; Komruiekr
o0opynoBaHMs A 3alIUTBl IPOXOJa C MCHOJIb30BAHUEM TEXHOJIOIMU
pammovYacTOTHBIX MeTok (ateway; KOMIDIEKT KOMITBIOTEPHOH TEXHUKH B

cbope (Paboyast CTaHITHSI B cocrase d*2400 MTDualCore PE-
2160,1 GB 6400 DDR2,160GB (7200), PaGouas craHmus CTyJeHTa
(Ci5/2x22T'b/1000'6/DVDRW  /manumynstopsl/MoHuTOp21.5  Samsung;

Pabouas cranmmsa, hp Compeg 670b T8100 15.4 "WXGA,120GB 5.4rpm,
1GB(1)DDR2,DVDR ; knaBuaTypa, MbIIb; B KOJMYECTBE 9 eIUHHII C
BO3MOXHOCTHIO IMOAKJIFOUCHHUS K CETHU I/IHTepHeT nu O6eCHe‘IeHI/I${ J0CTyIla B
AIIEKTPOHHO- MH(pOopMamoHHYI0 00pazoBarenbHylo cpenay OproBckoro [AY;
teseBuzop PHILIPAS 21 RT 1321/66;

1 poBoit JIUKTO(DOH SONY / ICD-SX57 /
MP3 playr,256Mb,5480mun,LCD,USB,2*AAA; KCEPOKOMUPOBATLHBIN
anmmapat MOV Xerox Work Centre3550 B KOMIUIEKTE C JOTOJHUTEIHHBIM
KapTPHUDKEM.

11.2 KoMIuIeKT JIHII€H3MOHHOTO IPOTPAMMHOT0 00ECTIEYEHHS

HaumenoBanmue
CHeNUAJTLHBIX NMOMENIEHUI H
noMeneHu i IS
CaMOCTOSATEJILHON padoThl

Hepe'—leﬂb JIMHEH3UOHHOI'0 IMPOrpaMMHOro obecnieuenusi. PeKBU3UTBI

MOATBEPKAAIONIEr0 JOKYMEHTA

YyeOHast ayauTOpUs IS
IIPOBEICHUS 3aHATAN
JIEKIIMOHHOTO THIIa

Microsoft Windows Professional 8.1 sepcus 8, Sku: FQC-08171, Ne nuniensuara:
95422910ZZE1706, Ne nuriensun: 65416327 ot 29.06.2015.

Microsoft Visio Standard 2007 Russian Academic sepcust 2007, Ne nuiiensuara:
63091086ZZE0912, Ne nuniensun: 61332573 ot 07.12.2007, 63 orpaHUYCHHIA.
Microsoft Office Professional Plus 2007 Russian Academic sepcust 2007, Ne
nmunensuara: 65051131ZZE1101, Ne nunensun: 45060347 ot 23.01.2009, Ge3
OTpaHUYECHUM.

Microsoft Project 2007 Russian Academic sepcus 2007, Sku: O76-03886, Ne
Homep nunensnara: 63091086ZZE0912, Ne nunensun: 61332573 ot 07.12.2007
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Kaspersky Endpoint Security mist 6usaeca — Cranmaptasiii Russian Edition.

VYuebHas ayauTopus Ui

Microsoft ~ Windows 7 Professional, Ne JINLIEH3UN 61332573

MIPOBEJICHUS 3amstuit | ot 07.12.2007
CEMHHAPCKOTO tuna, | Microsoft Office Professional Plus 2007 Russian Academic Bepcus 2007, Ne
TPYIIIOBBIX ¥ HHAMBHIAYaJbHBIX | junensuara: 65051131ZZE1101, Ne nunensuu: 45060347 ot 23.01.2009
KOHCYJIbTaIHH, tekyutero [ Microsoft Project 2007 Russian Academic Bepcust 2007, Sku: O76-03886, Ne
KOHTPOJII H TIpoMexyTouHoi | munenszuara: 63091086ZZE0912, Ne nunensun: 61332573 ot 07.12.2007
aTTecTaluu u | Microsoft 'Open License' Order Confirmation Ne nuniensun 65853923
CaMOCTOSITEIBHON pabOTHI Kaspersky Endpoint Security aist 6usaeca — Cranmaptaeiii Russian Edition.
VYuebHas aymuropus | Microsoft Windows Professional 8.1 sepcus 8, Sku: FQC-08171, Ne nurien3uara:
(xommbroTepHBIA  Kiacc) it | 95422910ZZE1706, Ne nunensun: 65416327 ot 29.06.2015.
3aHATHI nposenenus | Microsoft Visio Standard 2007 Russian Academic Bepcus 2007, Ne nuieH3uaTta:
TPYIITOBBIX U MHAUBHAYANbHBIX | 63091086ZZE0912, Ne uniensuu: 61332573 ot 07.12.2007, 6€3 orpaHHYeHHI.
KOHCYJIbTAIHH, Microsoft Office Professional Plus 2007 Russian Academic Bepcus 2007, Ne

CaMOCTOSITEIbHON pabOThI

jmnensuara: 65051131ZZE1101, Ne nmnensun: 45060347 or 23.01.2009, Ge3
OTpaHUYCHHM.

Microsoft Project 2007 Russian Academic sepcust 2007, Sku: O76-03886, Ne
HoMep Jmiensuata: 63091086ZZE0912, Ne nunensun: 61332573 ot 07.12.2007
Microsoft 'Open License' Order Confirmation Ne jumersun 65853923

Microsoft Windows Server Enterprise 2003 R2 Russian Academic Ne nurieHzun
61332573

Kaspersky Endpoint Security mmis Gu3neca —cranmaptheiii Russian Edition
aBTOPHU3AIMOHHBIA, HOMep Juren3uara: - 17E0-200825-123352-040-2880, nata
BBIJaUM Hactosmel muneHsuy: ¢ 25.08.2020 o 11.09.2021.

1C Yuusepcuter [IPOD

Horoeop mokymnku: Ne ®I'6OY BIIO OPEJI TAY —JI-12/14 ot 23.12.2014 r.
(OO0 HII® «ITPOMABTOMATHUKAY)

Horoeop monaepsxkku: Nel1705/18 ot 03.12.2018 r. (OO0 «CI'Y-UHpOKOMY)
eLearning Server 4G

qoroBop mokynku: Ne I'MJI-JI-20/02-1286 ot 19.02.2020 (OOO "Jlensaa")

ITomenieHust s
CaMOCTOSATEIBHOH  paboTBl €
BO3MOXXHOCTBIO  TIOJKITIOYCHUS
K MHTepHeTy M obecrnedeHueM
JlocTymna B AIEKTPOHHYIO

Microsoft Windows Vista Business Russian Upgrade Academic Homep
munen3un: 45060347 nara Beimaum Hacrosimer aunensuu: 23.01.2009 cpox
JIeHCTBHS — OECCPOYHO.

Microsoft Office Professional Plus 2007 Russian Academic sepcus 2007 HOMED
munen3un: 45060347 nata Beimaun HacTosmel umersun: 23.01.2009 2009 cpoxk

nHGOPMAITHOHHO- JIeHCTBHS — 6ECCPOYHO.

00pa3oBaTENbHYIO cpeny | Joctym LMS eLearning Server 4G paspaboruunk Hypermethod morosop
(unTanpHbIC 3aJ1bl, MEeKTPOHHO- | mokymku: Ne T'MJI-JI-20/02-1286 ot 19.02.2020 (OOO "Jlenm3a") cpok
HHGOPMAITHOHHBIN oTaen | mefcTBus — OecCpOUYHO (HEOrpaHNUEHHbBIN HHIMBHIYaIbHBIN gocTym). Kaspersky

Hay4yHOU OMOIHOTEKH)

Endpoint Security ns 6usneca - Crangaprasiii Russian Edition.
Obecneuenne noctyma B cetb MHTepHET, noroBop mposaiaepa 3A0 «Pecypce-
Ces3b» Ne3-611 or 20.01.2021. Cpoxk aeiicteus: 01.01.2021-31.12.2021.

12. KpuTepun onieHKH 3HAHUH 00y4aroluXcA

B cooTBeTcTBUU € MOIYJIbHBIM TPUHIUNOM OOydYeHHWS Bech YYeOHBIH Marepuan JUCIHUIUTHHBI

JIEJIATCSL Ha 3aBepIIEHHBIE OJOKM — MOIynu: Moaynb 1 «JIuHeiHas u BekTOpHas anrebpa. AHaIMTHYECKAs
reoMeTpUs», MoAyib 2 «MartemaTuueckuil aHanu3» U Monyib 3 «Teopus BeposTHOCTEH C 3E€MEHTaMHU
MaTEeMaTUYECKOU CTATUCTUKH.

ITo pesymbraram aymWTOPHONH W CaMOCTOSITEIPHOW pabOTHI, OTYETOB IO TeMaM OO0ydYarOIIHUCS
HaOupaeT omnpeen€éHHOe KoauvecTBO OamoB. PacnpeneneHue 0aioB B ceMecTpe IMpHBEIEHO B cxeme |
«Pacrpenesnenue 0aIOB B CEMECTPE».

KonuuecTBO MPOMEKYTOUHBIX 3TAIIOB KOHTPOJIS y4eOHO# paboThl 00yJaromuxcs, ux GopMy, CpoKH U
MaKCHUMaJbHYIO OIICHKY WX B PEHTHHIOBBIX OaiaXx ycTaHaBluBaeT Ha 3acenanuu kadenpa WT u
MaTeMaTUKU. be3ynmpeuHoe ycBOEHHE H3y4YaeMbIX B CEMECTpe pa3lIesioB MaTeMaTuku oueHuBaercsa B 100
peiTHHrOBBIX OauioB. I[lo pe3yibraTaM MPOMEXKYTOYHBIX 3TAllOB KOHTPOJS B CEMECTPE MaKCHMAaJbHOE
KOJIMYECTBO PEUTHHTOBBIX 0aJUIOB, KOTOpOE MOXKeT HaOparh oOyuaromuiics paBHo 60. Takxke B TeueHHe
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ceMecTpa OOyYalOIIMICSs MOXKET HaOpaTh JONOJHHMTEIBHO elle 25 MOMOJHHUTENbHBIX OamioB u 15
MOOIIPHUTENBHBIX OaLIOB.

Ecnu cymmapHbIii pe3ynbraT, HaOpaHHBIH B TEUEHHE CEMECTpa, paBeH 55 OajuiaM M BBILIE, TO
00yJaromuiics UMeeT MPaBo IMONYYNThH 3a4eT TN JK3aMEHAIIMOHHYIO OLEHKY (10 IIKaie) 0e3 yJacTus B
UTOTOBOM HCIIBITAaHUH.

Y oOyyaromuxcsi, HaOpaBIIMX MeHee 55 0amioB, a Takke y o0Oydalomuxcs, KOTOPBIX He
YIIOBJIETBOPSIOT OOImMIT HAaOpaHHBII 0ajm B ceMeCTpe M COOTBETCTBYIOIIAS €My aKaJeMHdecKas OICHKA,
Oanbl anHyupyroTcs. Takue o0yJaromuecs CIAl0T MACBMEHHBIN SK3aMEeH B 9K3aMEHAIIMOHHYIO CECCHIO T10
Ousery, coaepikalieMy BOMPOCH IO BCEM pasefiaM MaTeMaTHKH, U3y4aeMbIM B ceMecTpe. MakcuManbHast
CyMMa 0aJUIOB, KOTOPYIO TIPH 3TOM MOKeT HaOpath oOyuaromnuiics — 85.

Tabmuma 7. lllkana mHTEpBAIbHBIX 0aJUIOB, COOTBETCTBYIOIIASI HTOTOBOM OIICHKE

OaJuIbHAs OLIEHKA ot 0 1o 54 oT 55 o 69 ot 70 o 84 ot 85 o 100
aKaJeMuyecKas HEYJIOBJIETBOPUTEIHHO YIOBIIETBOPHUTEIHLHO XOPOILIO OTJINYHO
OLIEHKA

3a4eT He 3aureno 3aureHo

HcnonpzoBanue 100-0anpHOM mIkanbl oOecrieunBaeT Oojiee BBHICOKYIO CTENEeHb AudQepeHnranun
OIIEHKH (HampuMep, OLEHKE «OTIIMYHO» COOTBETCTBYeT amarazoH oT 85 mo 100 6amroB). OcobeHHO 3TO
3aMETHO NPH U3YUYE€HHUHU Pa3/leNioB, 3aBePIIAIOLINXCS 3aUETOM.

IlepevyeHb BUIOB aTTeCTAIIUH
Ocnoenbvle oanvl

Bun meponpusitus bamiet (cymma o 60)
1. OT4er o MOTysIM (TeOpeTHIecKast 4acTh) 0-5
2. Tect mo Temam MoJTyJei 0-5
3. Otuet no JIKP 0-20

Jononnumenshule 6anvl

Bunx meponpusrtus bamner (cymma o 25)
1. JlomarniHee penieHne 3aaaq 0-5
2. 3amuTa pedepara 0-5
3. AKTMBHOE yyacTHe Ha 3aHATHIX, IPOBOJUMBIX B 0-5

aKTUBHOM hopme

4. JlaboparopHas padboTa 0-5

Iloowpumenvuvte 6anvt

Bun meponpusitus bamner (cymma nol5)
1. YuacTue B MEXKBY30BCKOW OJIUMIIHNAJIE/KOHKYPCE 5
2. [lyOnukanus cTaTbu C HayYHBIM PYKOBOJIUTENIEM S)
3. BeicTyruieHne Ha KOH(EpEeHITUN 5
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Cxema 1 PACIIPEJEJIEHUE BAJIJIOB B CEMECTPE

Pesynprupyromuit 6at 3a paboTy B ceMecTpe M Ha NTOTOBOM dK3aMeHe/3a4eTe
<100 6an1;10B

v v

Pabora B cemecTpe + Hrorosprii <100 6a110B

JK3aMeH/3a4eT

OcCHOBHBIE 0AJIBI 10
pe3yabmamam mexyuwe2o KOHmpos
snanun < 60 6a110B

A 4

- OTYET 10 MOIYJIIO (TeopeTHyiecKast
4acTh);

- TECT 110 TeMaM MOJYJIEH;

- otuet no [IKP;

JlonmosHuTEIbHBIE 0AJIIBI

no peynibmamam
camocmosamenvHoll pabomol u
yuacmus 8 AkMueHuIX hopmax

A 4

o0byuenus
< 25 6as10B
- JIOMAITHee pEeIIeHUe 3a/1ay;
- 3amuTa pedepara;
- paboTa ¢ MHTEPHET - TPEHAKEPAMU;

- AKTUBHOC y4aCTHC B 3aHATUAX,
MNDOBOIMMBIX B aKTUBHOW honme

IHoompureabHbie HALIbI

no pe3yibmamam Hay4Ho-
uccnedo8amenbCKoll U meopuecKol
pabomwur < 15 6ansioB

- OJIUMITHABI;

- KOHKYPCBI;

- BBICTYIJICHUE HA KOH(EpeHIHsIX,
KPYTJIBIX CTONAX U T.IL;

- myONMKanus craTei;

- BBITIOJJHCHUEC MHANBUIYaJTbHBIX
TBOPYCCKUX BaHaHI/Iﬁ
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IIpunoxenue 1
MUHHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUMNCKOU OEJIEPALIIN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[)KETHOE OBPA30BATEJIbBHOE
VYPEXEHUE BBICILIEI'O OBPA3BOBAHUS
«OPJIOBCKUI IT'OCYJAPCTBEHHBII ATPAPHBII YHUBEPCUTET
UMEHU H.B. [TAPAXUHA»

®OH/J OEHOYHbIX CPEJACTB

no puciumianae MATEMATHKA

Hamnpasnenue moarotoBky _19.03.01 buorexnoJjorus

Open, 2021 rox
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1. Ilepeuens KomnemeHyUl ¢ yKazaHuem IMAnO6 ux hopmuposanus é nPouecce 0C60eHuUs
00pazoeamenbHoll NPOZPaAMMbL

KonmpoﬂupyeMble Haumenoeanue OUCHOYHO020
Koo xonmponupyemoi paszoenvl (memvt) Ypoenu cpedcmea
Komnemenyuu (unu ee OUCYUNIIUHDL oceoenusn
uacmu) u ee (pe3y1bmamaul no KomnemeHyuu T. N 1
opmynuposka pazoenam) eKyuuil [pomerrcymou
KOHmMpOib Has
ammecmayus
OIIK-2- cmocoOHOCTRIO | MaTeMaTH4YeCKHii aHaIN3 [ToporoBsrii Bormpocsr TUTS
u TOTOBHOCTBIO | Teopust BeposITHOCTE CaMOTIPOBEPKH,
HCIIOJIb30BaTh TECT
Maremaruueckas
OCHOBHBIC 3aKOHBI |\ HCTHKA [MoBeimenuni | Tect,  THMOBOM
€CTeCTBEHHOHAYIHBIX pacuer
JUCTIMILITIH B N
o Bricoknii Baganus IS
npodeccuoHaIbHON
CaMOCTOSITEIILHO
e TeNLHOCTH, o 5
u a0O0ThI
MIPUMEHATH METOMBI o6vato p . Bornpocsr k
q HXCSI
MaTeMaTHYECKOr0 yHatort ’ 9K3aMCHY,
CIICHUE
aHAIM3a i E o HUTOTOBBIE
UTYAI[MOHHBIX H
MOJICTTUPOBAHUS, yan TCCTHI
MPAKTHIECKUX
TEOPETUIECKOTO u
3amad,
AKCIIEPUMEHTAIBHOTO
HaITMCaHHe
WCCIIeTIOBAHUS
WH(POPMAITHOHHO
-aHaJUTHYECKOTO
oTyeTa MO TEME
THUIIOBOTO
pacuera
2.0nucanue nokazameneii u Kpumepuee oUeHUBAHUA YPOBHA NPUOOPEMEHHBIX KOMNEMEeHUUIl Ha
PA3UUHBIX IMAnax ux gpopmuposanus
Koo Kpumepuu 6 coomeemcmeuu c ypoenem 0céoenHus 0CHOGHOU Texnonozuu
KoHmpoupye npogheccuonanvroii 06pazosamenvHoil NPOZPAMMbL dopmuposanusn
Mou nopozoewltii (bazoewtii) HOBLILUEHHDLIL 8bICOKUIL (OMIUUHO)
KomMnemeHuu
" " (yoosnemeopumensro) (xopowio) 85-100 6annoe
55-69 6annos 70-84 6annos
OIlIK-2- 3Haer: 3Haer: onpenenenus | 3HaeT: omnpeneneHus | Jlexmun u
CIOCOOHOCTh | yHIaMeHTaJIbHbBIE 0a30BBIX TOHATHH Kypca | 6a30BBIX MOHATHHN | IPAaKTUYECKHE
U TOTOBHOCTH | OCHOBBI ~ MAaTE€MaTHKH, | MATEMaTHKH " WX | Kypca MaTeMaTHK{ W | 3aHITHA c
WCIIOJIb30BaTh | BKIIIOYAs anreOpy, | IPUKIAIHOE  3HAYCHHE; | UX MPUKIJIATHOE | UCTIOIb30BAHUEM
OCHOBHbBIC TCOMETPHIO, TUIIOBBIC OIEpallMd HaJ | 3HAYCHHWE, THIIOBbIC | AKTUBHBIX u
3aKOHBI MaTeMaTHYECKUI OCHOBHBIMHU oreparuu HaJ| | HTHTEPAaKTHBHBIX
€CTECTBCHHOH | aHaJiu3, TEOPHIO | MATEMATHYECKUMHU OCHOBHBIMHU dhopM 0OyueHUS.
ay4HbIX BEPOSATHOCTEH M OCHOBBI | OObeKTaMH U  (DOPMYJIBI | MaTeMaTHUECCKUMHU CaMocTosTeIbHA
JUCHHIUINH B | MAaTeMaTUYECKON BEKTOPHON M JIMHEHHON | O0OBEKTaMH u | 51 pabora.
mpo(ecCUoHa | CTaTUCTHKH. anreOpbl, aHATUTUYECKOH | (OPMYIIBI BEKTOPHOH
JIBHOH reOMETPUH, U JIMHEHHOU
JeSTEILHOCTH, MaTEeMaTHYECKOTO anredphl,
MPUMEHSATh aHaIM3a, WHTETPAIbHOTO | aHAUTHYECKOU
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METObI
MaTeMaTH4YeCK
Or0 aHanmu3a u
MOZCITUPOBAH
usl,
TEOPETUIECKO
ro H
JKCIIEpUMEHTA
JIEHOTO
HCCIIEIOBAHUS

HCYMCIICHHS,
HECKOJIBKHMX
MIEPEMEHHBIX,
BEPOATHOCTE,
MaTeMaTHIeCKOM
CTaTUCTHKH.

GbyHKIMI

TEOpUH

r€OMETPUH,
MaTEeMaTHYECKOIrO
aHanamusa,
HHTErPAIBHOTO
HACYUCIICHUS,
(hyHKIMI
HECKOJIbKUX
MIEPEMEHHBIX,
TEOpUHU
BEPOSTHOCTEM,
MaTEeMaTHYECKOU
CTaTUCTHUKU,
JIMHEWHOTO
MPOrpaMMHUPOBAHUS
A Jpyrux paslesoB
Kypca MaTEMAaTHKHU.

YMeeT:  UCHOJIb30BaTh | YMEET: pellaTh THUIIOBbIE | YMeEeT: pewats | Jlekuuu u
MaTeMaTUKy pH | 3a7a4u Kypca | TUIIOBBIC 3a1auu | MPaKTUIECKUE
H3YYCHHUH JIPYTUX | MAaTEeMaTHKH, Kypca MaTEeMaTUKH, | 3aHITHI C
JIUCUUIUIMH; TPUMEHSAThH | UCCIEAOBATH HCCJIEI0BATh HCIIOIb30BaHUEM
METO/IbI MaTeMaTU4YECKUMU MaTeMaTHYSCKUMU AKTHBHBIX u
MaTeMaTH4YeCKOIO METOAaMH TUTIOBBIC | METOJJaMU  THIIOBHIC | MHTEPAKTUBHBIX
aHanm3a U | MaTeMaTHYICCKHUE MaTeMaTHIECKHE tdhopm oOyueHwms.
MOJEIIUPOBAHUS npu | OOBEKTHI, OOBEKTHI, CaMOCTOSTEIIbHAs
M3YYCHUH  IUCLUUIUIMH | HHTEPIPETUPOBATH U | MHTEPIPETUPOBaTh U | pabora.
po(heCCUOHATBHOTO aHATN3UPOBAThH aHAJTN3UPOBATh
[HKJIIA. [IOJTyYEHHbIE PE3YJIBTATHI. | OJYyYECHHBIE
pe3yabTaTHL
Bnapeer: mnepBuuHbiMU | Bnageet: uucnenneiMu U | Biageer: Jlexnn "u
HaBBIKAMH 1 OCHOBHBIMH | aHAIMTUYECKUMH YHUCIICHHBIMH U | IpaKTHYECKHE
METOAaMH pelIeHus | METOJaMuU pelieHus | aHATUTUYECKUMHU 3aHATHUS c
MaTeMaTUYCCKUX 3aJlad | MaTeMaTHYEeCKUX 3a1ad, | METOJaMU PEIICHHs | UCTIOJIb30BaHUEM
u3 JHCIUILUIMH | MaTeMaTHYECKOH MaTeMaTHYECKUX AKTHBHBIX u
po(heCcCUOHATBHOTO CHMBOJINKOH I | 3aj;ad, UHTEPAKTUBHBIX
OUKJIa W JUACHUIUIUH | BBIPAXKEHUS MaTeMaTH4YeCKOM dhopM 0O0yueHUsL.
npoGUILHON KOJIMYECTBEHHBIX M | CHUMBOJIUKOM JUISg | CAMOCTOSATENIbHAS
HaIpaBJICHHOCTH. Ka4yeCTBEHHBIX BBIPAXKCHUS pabora.
OTHOIIIEHUH  OOBEKTOB, | KOJIMUECTBEHHBIX M
METOJAaMH OIMCAaHMS M | KAYeCTBEHHBIX
HCCIIETOBAHUS OTHOIICHUH
MaTeMaTHYeCKHUX 00BEKTOB, METOAAMU
MOJICIICH; METOJIaMH | OHCAHUS U
OLICHKM TOYHOCTHM M | HCCIIEHOBaHMS
NpeAesioB NPUMEHUMOCTH | MATEMATUYECKUX
TIOTYICHHBIX MOJIeNIeli; MeTodaMH
pe3yJIbTaToB. OLICHKM TOYHOCTH H
NpeaesioB
MIPUMEHUMOCTH
TTOTYIEHHBIX
pe3yJIbTaTOB.
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3. Tunoevie KOHmMPObHBIE 3A0AHUA UTIU UHbLE MAMEPUAbl, HE0OX00UMbLe 011 OUEHKU 3HAHUIL, YMEeH U,
HABBIKOG U (U1U) OnbIMma 0esasmeabHOCH U, XaPAKmepu3youwux Imansl Gopmuposanus KOMnemeHyui 6
npouecce oceoenus
OCHO8HOIL RPOpecCUOHATbHOIL 00PA306aAMENbHOU NPOZPAMMbL
OueHoYHBIE CPEACTBA JJIsl IPOBEACHUs IPOMEKYTOYHOM aTTecTaluu

1 kypc

IIpumep odopmiieHHsT IK3aAMEHAIUOHHOT0 OMJIeTa

MUWHUCTEPCTBO CEJILCKOI'O XO3SMCTBA P®
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[)KETHOE OBPA30BATEJIbBHOE
YUPEXIEHUE BBICILIEI'O OBPA30OBAHIS
«OPJIOBCKHI T'OCYJIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET
UMEHU H.B. [TAPAXUHA»

Jucrummmaa: MaTemaTrka
Kadenpa: « apopMaiMoHHbIC TEXHOJIOTHUM U MAaTEMAaTHKa)
Hamnpasnenue noarorosku: 19.03.01 buotexnonorus

Jara yrBepxxnenust Ha kademnpe
« » 20 r.

3K3AMEHAIIMOHHBIN BAJIET Ne

1. Borpoc mnst mpoBepku ypoBHs o0yueHHocTH 3HATDH
2. Bonipoc nnst mpoBepku ypoBHs o0yueHHocTr 3HATDH
3. 3aymava juis mpoBepku ypoBHs o0yueHHoctH YMETD
4. 3apaua U1 npoBepku ypoBHs o0yuennoctn YMETD
5. 3amaya s npoBepku ypoBHs o0yuenHocTr BJIAJIETD
6. 3amaua 11 npoBepku ypoBHs ooyuernHocTy BJIAJIETD

[Ipenonasarens

3aB. kadenpoi
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10.

IIpuMepHbIi epeYeHb BONPOCOB K IK3aMeHYy
0 JucuuIuInHe «MartemaTtukar»
Teopernyeckne BONpocol
1. Bonipoc n1s npoBepku ypoBHst o0yuyenHoctu SHATH
Jluneiinas anareopa.
Martpuupl, ux Busl. JInHelHbIE onepanuy Hal MaTpULIaMU.
Omnpenenurens MaTpulisl. CBOUCTBa onpeaeauTenei.
Omnpenenurens MaTpuilbl. CiocoObI BBIYUCICHUS ONPEACTUTENS TPETHET0 NopsKa.
MuHopsl u  anreOpamyeckue jomoiHeHus. Ompenenurens N-ro  nopsaka. CrnocoObl  BBIYUCICHUS
ONpeaeNNUTENEeH N-Tro MOpPsIIKA.
Obparnas MaTpuna. MaTpU4HbBIE ypaBHEHUS.
Panr matpuner. ColicTBa paHra. DKBUBaJICHTHBIE MaTPHUIIBL.
HccnenoBanue cucteMbl M ypaBHEHUH ¢ N Heu3BecTHBIMU. Teopema Kponekepa - Kanesnu.
HccnenoBanue u pelieHrne CUCTEMBI JIMHEMHBIX ypaBHEHUH MeTonoM ["aycca.
HccnenoBanue u pelieHrne CUCTEMBI JIMHENHBIX YpaBHEHU MeTonoM Kpamepa.
BexTopHas anaredpa.
Omnpenenenue BekTopa. JInHelHble onepanuy HaJ BEKTOpaMH.
Pa3noxenue BekTopa o 6a3ucy Ha INIOCKOCTH U B IPOCTPAHCTBE.
IIpsiMoyrosibHas cucreMa KOOpAMHAT B HpocTpaHcTBe. PasnmoxeHue BekTopa mo opTaM. JleficTBus Hafn
BEKTOpaMH B KOOpAWHATHOH (opme.
CkayisipHO€ TPOU3BEICHNE BEKTOPOB U €0 CBOMCTBA. DU3HUECKU CMBICI CKAISIPHOTO MPOU3BEACHMS.
VYron Mexay BEKTOpaMH, YCIOBHs NEPIEHANKYISIPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB.
CkansipHO€E IPOU3BENECHUE OPTOB; CKAISIPHOE MPOU3BEICHHE BEKTOPOB, 33JaHHBIX CBOMMHU KOOPIUHATAMH.
BekropHOe npon3BeieHNEe, OCHOBHBIE CBOMCTBA, (PM3UIECKUIT CMBICIT.
BekTtopHOE  mpou3BeneHHE OpPTOB;  BBIPAXKEHHE BEKTOPHOTO IPOU3BEINCHHA 4Yepe3  KOOPIHHATHI
MIEPEMHOKAEMBIX BEKTOPOB.
CMernaHHOE IPOU3BEICHUE BEKTOPOB, €T0 CBOMCTBA, FEOMETPUUECKUI CMBICI.
AHanuTHYecKasi reoMeTpus.
VYpasuenue nunuu. Ilpsamas nuxus.
[psimast Ha TUIOCKOCTH: O0IIee YpaBHEHHE; YPaBHEHUE B OTPE3KaX.
[IpsiMast Ha TIIOCKOCTH: YpaBHEHHUE MPSIMOW C YIJIOBBIM KO3((QHIMEHTOM; YpaBHEHHUE NPSIMOH, MPOXOAsIIEH
Yepe3 ABC JaHHBIC TOYKH.
YacTHbIE cIIydan ypaBHEHHS NPSMOH € YTIIOBBIM KO3((UITHEHTOM.
IIpsiMasg Ha MIOCKOCTH: ypaBHEHHE INPSIMOH, MPOXOAAIIEH depe3 AaHHYIO TOYKY B JaHHOM HAIpaBICHUU;
YpaBHEHHE ITy4dKa NPSIMBIX.
BsanMHOe pacnonokeHue MpsIMBIX Ha MIIOCKOCTH: YTOJI MEXIY HMPSIMBIMH, YCIOBUS NEPHEHIUKYISIPHOCTH U
MapajyIebHOCTH.
OOmee ypaBHEHHE TIIOCKOCTH. Y paBHEHHE IIOCKOCTH B OTPE3Kax.
YacTHble ciydan 00IIero ypaBHEHUs MIIOCKOCTH.
YpaBHEHUE MIIOCKOCTH, TPOXOASAIIEH Yepe3 TpH JaHHble TOUKU. [lapameTrpuueckre ypaBHEHUs IJIOCKOCTH.
CB3Ka MIOCKOCTEH, ITy4OoK III0CKOCTel. B3anMHOe pacnooxkeHne TOUKH U MII0CKOCTH.
B3anMHOE pacmoioKeHHe IBYX IUIOCKOCTEH: yrod MeXIy IUIOCKOCTSIMM; YCIOBHS MapajieIbHOCTH U
MEPHEHIUKYIIAPHOCTH.
[Ipsimas B mpocTpaHCTBE: MapaMeTPUUECKNUE M KAHOHUYIECKHE YPABHEHUSI.
OOmue ypaBHEHHS IPSIMOI B IPOCTPAHCTBE. Y paBHEHMS NPSIMOM, TPOXOISIIEH Yepe3 ABE TOUKH.
B3anMHOe pacnonoxeHue IByX NPsIMBIX B IPOCTPAHCTBE: MPSAMBIE JIEXKAT B OJHOM IIOCKOCTH.
B3aumHoe pacnonoxeHue AByX NPsSMBIX B IPOCTPAHCTBE: MPSIMBIE HE JIEKAT B OJHOM IIIOCKOCTH.
B3anMHoe pacnonoxeHne NpsMoi ¥ INIOCKOCTH.
Kpusslie BToporo nopsiaka. OKpyKHOCTb U JUIUIIC.
Kpussie BToporo nopsaaka. ['unep6omna u napabona.
DyHKIUA OJHOI He3aBUcHMMOM nepemenHoi. [Ipenesi, HempepbIBHOCTD.
JeiicTBuTenbHble yncia. M300pakeHne qeHCTBUTEILHOTO YHCIIA.
IlocTostHHEBIC M NMEPEMECHHBIC BEJIMYNHBI. O01acTh U3MEHEHUS nepeMeHHoﬁ BCJIMYUHEI.
UwucnoBas nmocienoBaTensHOCTE. [Ipenen mocieqoBaTenbHOCTH.
BeckoneuHo 6ospime 1 O€CKOHEYHO Maible epeMeHHble. CBOMCTBA OECKOHEYHO MAJIBIX.
OyHKIUS OHOM HE3aBUCUMOIT epeMeHHOH. O0JIacTh ONpeIeeH s, CIOCOObI 3aJaHHsI.
OcHOBHBIE 3J1eMEHTapHble (YHKINH, UX 00JIACTH ONpeeNeHus 1 rpaduKy.
[Mpenen ¢pynkiyn. OQHOCTOPOHHHUE ITPEAEIIHI.
OcCHOBHBIE TEOPEMBI O Ipeenax.
o0

Brruucienue peacioB, paCKpbITUC HCOHpGHeHGHHOCTCﬁ —| A |—|.
[e0)

3amMedaTeIbHEIS peacibl.
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N oukrwnkE

11. CpaBHeHHE SKBUBAJICHTHBIX OECKOHEYHO MaNbIX. [[pHHIIHIT 3aMEHEI.
12. HenpepbIBHOCTb (DyHKIHUH.

JAudpepennupoBanue GpyHKUNH OJHOH He3aBMCUMOM MepeMeHHO.
1. TIpowmsBomHast QyHKIHH, TEOMETPUICCKHNA CMBICI ITPOM3BOTHOM.
Hduddepernnpyemocts Gynkmuii. AuddepeHnrpoBanne cyMMbI, pa3HOCTH, MPOU3BEACHNS U YaCTHOTO JBYX
(yHKIHIA.
[Ipou3BoaHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIMIL.
Juddepenunpoanue cloxKHON QyHKIHH.
JuddepennmpoBanue oopaTHol GyHKINH.
JuddepenunpoBanue GyHKINH, 3aJaHHOW ITapaMeTPUIECKH.
Jlorapudpmudeckas npousBoaHas. uddepeHnpoBanne moKa3aTeibHO-CTeNeHHON (QyHKINH.
HesBaas Qynkmus u ee quddepeHnnpoBaHie.
IIpou3sBoaHbIE BHICIINX NOPSAKOB. MEeXaHUUECKUH CMBICT BTOPOU IMTPOU3BOJHOMN.
0. IIpomsBomHBIC pa3NUYHBIX HOPSIKOB: OT HESIBHOHM (DYyHKIMH, OT (PyHKINH 3a1aHHOI TapaMeTPUIECKH.
1. IIpumenenne nuddepeHManbHOr0 HCYNCICHNS K HAX0KACHHUIO IPEIENIOB: mpaBmiIo Jlonurais.
2. Muddepenmuman GyHKINH.
3. IlpubmmkeHHBIE BRIYHACICHUS C MOMOIIBI0 auddepeHinana.
HuterpanbsHoe ucuncienne GyHKIHUM OTHON He3aBUCHMOI epeMeHHOi
[TepBooOpasHas (HyHKIMS M HEONpeAeIeHHbIH HHTerpait. CBOHCTBA HEONPEIEICHHOTO HHTETpaa.
Tabnuna OCHOBHBIX MHTETPAJIOB; HEMOCPEICTBEHHOE HHTETPUPOBAHUE.
WHTterpupoBanne METOI0M 3aMEHBI TIEPEMEHHON.
HHTerpupoBanue 1o 4acTsIM.
WHTerpans! oT QyHKIMH, CoepKaNX KBaAPATHBIN TPEXWICH.
WHTerpupoBanye pannoHaIbHBIX (QYHKINH (IPaBUIBHBIX PallHOHATIBHBIX Ipo0ei).
PasnorxeHne mpaBMIIEHON pallHOHAEHOW APOOH Ha TpoCTeHIIme.
WHTerpupoBanye HppannoHAIbHBIX (YHKIHH.
WHTerpupoBanne TPUTOHOMETPHUUECKUX (DYHKIIUH.
0. 3amaun, MpUBOSIINE K MOHATHIO ONIPEAEICHHOTO HHTETpaa.
1. Omnpenenenue onpeaeneHHoro uarerpaia. Croicraa.
12. Berumcnenue onpenaeiacHnoro uaterpaina. ®opmyna Hetorona-Jleiidouuiia.
13. 3ameHa mepeMeHHOM B ONPECICHHOM HHTETpaJIe.
14. WnTerpupoBaHue 0 YaCTSAM B OIpPEAEICHHOM HHTErpae.
15. HecoOcTBeHHbBIC HHTETPAJIBL.
16. BrrunciieHue miomaan B NpsSMOYTOJIbHBIX KOOPMHATAX.
17. Ilnomanps GuUrypsl, OrpaHUYEHHOM TMHUEH, 3aJaHHOH B TOJIAPHBIX KOOPIMHATAX, TAPaMETPHUUCCKH.
18. [iwmHa nyrv KPUBOM.
19. O0GbeM Tena BpaleHHs.
20. Berumcnenue pabOThI CHIIBI, KOOPJIMHAT LIEHTPA Macc.
DyHKIUS HECKOJILKHX NMepeMeHHbIX
Omnpenenenne GyHKINH HECKOJIBKUX MTEPEMEHHBIX.
YacTHOe ¥ MOJIHOE NpHpamieHus] QyHKINH HECKOJIIBKUX TIEPEMEHHBIX.
YacTHble MPOU3BOIHbIE QYHKIIMH HECKOIBKHUX NEPEMEHHBIX.
I'eoMeTpruecKrii CMBICI YaCTHBIX NPOU3BOHBIX (YHKIIMU HECKOJIBKUX MEPEMEHHBIX.
[Monnas npon3BoaHas GYHKIUH HECKOJIBKUX IIEPEMEHHBIX.
[onueiii tuddepeniuan GyHKIUN HECKOIbKUX TEPEMEHHBIX.
[Mpumenenne nonuoro audpepeHnnana B NpUOIMKEHHBIX BHIYUCICHUSX.
[IpousBosHast B JaHHOM HarpaBjieHUH. [ paaneHt.
KacaresnpHast INIOCKOCTh M HOpPMaJIb K HOBEPXHOCTH.
0. YacrHble NpON3BOIHBIEC PA3IMYHBIX MTOPSIIKOB.
1. TIpousBoxHas OT GYHKIMH, 3aJaHHBIX HESBHO.
12. TuddepeHunpoBaHme CI0KHOW (YHKIINHA HECKOIBKHUX ITEPEMEHHBIX.
13. DkcrpemyM (QYHKIUH HECKOIBKUX MEPEMCHHBIX.
14. YcnoBHBIN SKCTPEMYM.
15. HaumbombIee 1 HaMMEHbIIIEE 3HAYEHUS (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOH 00J1acTH.
JAuddepenunanbHbie ypaBHeHUs
[Nonsarue quddepennnansaoro ypasuerusa. Obmee pemenne. YactHoe pemenne. HavaneHbe yciIoBus.
HuddepeHnnanbHple ypaBHEHUS ¢ Pa3IeISIFOIIMMHUCS EPEMEHHBIMU.
OnHoponHble U hepeHnnanbHbIe ypaBHEHUS TIEPBOTO HOPSIKA.
Jluneiinsle tuddepeHmanbHbe ypaBHEHHs IEPBOTO nopsiika, Metox bepuysm, merox Jlarpanxa.
VYpasuenus bepnynnu.
VYpaBHeHUs B OJIHBIX An(depeHIranax.

N

BERRBOONo O R~®

RPRPoo~NoOr~whE

RBPBOoOoNOR~WDNDE

n
JuddepennnanbHble ypaBHEHUS BBICIIETO TOPSIKA, TOMYCKAIOIINE TOHKEHUE TIOPSIIKA: y( ) = f (X)
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Huddeperunansaere ypaBHEHHSA BBICIIIETO opsiaKa, JIOITy CKAFOIITHE MOHMKEHNE TopsiiKa:

F(X’ y'1 y"!"" y(n)) =0.

JlunediHple onmHOpoxmHBIE A ¢EepeHINaTbHbIE YPAaBHEHUS BBICIINX MOPSAKOB. TeopemMa O peIICHHAX
muddepeHnransHOro ypaBHeHHS. JInHeHO He3aBUCHMbIe (DYHKIMA. Y CIIOBHE JIMHEHHOW HE3aBHCHMOCTH.

JIOAY Il ¢ moctosHHBIME KO3 ¢HUIHEeHTaMH. XapaKTepucTHIecKoe ypaBHeHHe. OOmee pemieHne Ui Cirydas
JCHCTBUTENBHBIX PA3IMYHBIX KOPHEH XapaKTepUCTUIECKOTO YPaBHEHHUS.

O6miee pemenne JIOAY |l ¢ mocTosHHEBIME KO3 QHUIMEHTaAMU IJIs CIydas KPaTHBIX JEHCTBUTENBHBIX KOPHEH U
KOMIUIEKCHBIX KOPHEH XapaKTEePUCTUIECKOTO YPaBHEHUS.

JIHAY 1. Teopema 06 ob1iem perieHuq.

JHAY 1l ¢ mnocrosHHbiME KO3(dunuenTamu. Bua uactHoro pemenuss ans mnpaBoil wactw | Tumna:
ax

f(x) =P, (x)e”.

JIHAY 1l ¢ mocrosHHBIME ko3¢ ¢umumentamu. Bun dactHOro pemeHus ans mpaBod dwactu Il Twma:

f(x) =P, (x)e™ (cospx +isin fX).

JIHAY 1l ¢ nocrosHHbIMU KO3 dumenTaMu. MeTo ] BapHaliiy MPOU3BOJIbHBIX HOCTOSHHBIX.
Pannl

Yucnossle psaapl. CXOAUMOCTE U CyMMa pAfa.
Heob6xoanmblil mpu3HaK cX0AUMOCTH psifa. JlocTaTouHbIE MPU3HAKH CXOJUMOCTH 3HAKOTIOIOKHUTEIBHBIX PSIIOB.
3HaKONepEeMEHHBIE PSIIbI. Y CIIOBHASI M a0COMOTHAS! CXOAUMOCTH.
Teopema JleitoHuma. CBoicTBa aOCOMOTHO CXOISAIIUXCS PSIIOB.
@OyHKINOHAIBHBIE PAIBI, 00JIACTH CXOAUMOCTH.
Crenennsble paasl. CBOWCTBA CTEICHHBIX PATOB.
Psansr Teiinopa u Makinopena. Heo6xonumeie yCIOBUS pa3nosKeHUsI.
OcHoBHbI€ pa3ioxeHus. [IpubnmxeHHbIe BEIYUCICHHS C TIOMOIIBIO PSAIOB.

Teopus BeposiTHOCTeH M MaTeMaTHYecKasi CTATHCTHKA
IIpeamet Teopun BeposiTHOCTeH. OCHOBHBIE IOHATHS TCOPUU BEPOSITHOCTEH.
CoOBITHS ¥ X BHUBI.
Knaccudeckoe onpeneneHue BeposTHOCTH. CBONCTBA BEPOSTHOCTH.
OtHOCHUTENbHAs 9YacTOTa COOBITHSL.
Crartuctuueckas BEpOSTHOCTb.
I'eomeTprueckast BEpOATHOCTb.
®opMyibl KOMOMHATOPHKH.
Cymma coOpiTHit. Teopema cl0KeHUs BEpPOITHOCTEH HECOBMECTHBIX COOBITHIA.
Cymma coObiTHil. Teopema CI0KEeHUS BEPOSITHOCTEH COBMECTHBIX COOBITHIA.
ITonHas rpynmna coObITHHA. IIpOTHBONONOKHBIE COOBITHS.
[Ipoussenenue cobbiThii. Teopema yMHOKEHUST HE3aBUCUMBIX COOBITHH.
IIpousBeneHue coObITHI. Y CIOBHAS BEPOATHOCTH. TeopeMa yMHOKEHHUS 3aBUCHMBIX COOBITHH.
®opMyJia OIHON BEPOSTHOCTH.
®opmyna baiieca.
[HoBTopHsbIe ucnbitanus. opmyna bepuynnu.
BeposiTHOCTD HacTyIuIeHHS XOTs OB OZTHOTO M3 HECKOJIBKHUX COOBITHIA.
IoBTopHBIE HcnbITaHus. JlokanbHasd TeopeMa Jlamnaca.
[oBTopHsbIe UcnbITanus. HTerpansHas Teopema Jlamnaca.
[HoBTopHsbIe ucnbiTanus. opmyina [lyaccona.
Ciy4aiiHbple BEeIMYUHBI (BHJIBI, IPUMEPHI).
JuckperHast cinydaiiHas BenW4uHA, 3aKOH pacmnpejaeneHus. OyHKUMS pacnpeneneHuss JUCKPETHOM ciydailHoM
BEJTMYUHEI.
YucnoBble XapaKTEPUCTUKU JUCKPETHON CIIy4aiiHON BEJIMUMHBL: MaTEMATHYECKOE OXKUAAHUE.
UucnoBbple XapaKTEPUCTUKU JUCKPETHOM CIy4allHOM BEJIMYMHBL: JUCHEPCUS U CpPEJHEE KBaJpaTUYECKOE
OTKJIOHEHHE.
Buas! pacnpenenennii TMCKPETHON CIydaitHOHM BEIMUMHBI: OMHOMHUAIIBHOE PACIpeelICHHE.
Bunsl pacnpeneneHuil JUCKpETHOM CIy4alHOW BeNMYMHBL pacnpernencHue IlyaccoHa, TreoMmeTpUdyecKoe
pacnpeneneHue.
HenpepsiBHas cinyualinas BenuuuHa. OyHKIMS pacrpeeieHus], CBOWCTBA.
HenpepsiBHas ciyualiinas BenuuuHa. IIoTHOCTE pacnpeneneHus, CBONCTBA.
UucnoBble XapaKTEPUCTUKH HENPEPBIBHON Clay4allHOW BENWYMHBL: MaTEMAaTUYECKOE OXXKHUIAHME, TUCIEpPCHS U
cpemHee KBaJpaTHIeCKOe OTKIOHEHHE.
Bunel pacnpenenennii HenpepbIBHOM CIlydaliHOM BEJIMYMHBI: HOPMaJIbHOE PACIIPEAEICHHE.
Bunel pacnpenenennii HENpepbIBHOM CIIy4aliHOM BEJIMYMHBI: PABHOMEPHOE PACIIpPEEICHUE.
Bunel pacnpenenennii HenpepbIBHOM CIIy4aliHOM BEJIMYMHBL: II0KA3aTEIBHOE PACIPEIEIICHUE.
I'enepanpHas COBOKYMHOCTH M BEIOOpKa. [ToBTOpHAS M GecioBTOpHAsA BEIOOpKa. CriocoOsI 0TOOpA.
Craructuueckoe pacnpesieneHie BHIOOpKu. IMnupudeckas GpyHKIus pacnpeaeneHus. [1oJMron u rucrorpamma.
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34. CrarucTHyecKue OLCHKHU MapaMeTpoB pacnpeaencuus. Hecmemennsie, 3¢ GeKTHBHBIC U COCTOATESILHBIC OLCHKH.

35. Cpennue 3HaYCHUS: BBIOOPOYHAS JUCTICPCHS, CPEAHEE KBAAPATHIECKOE OTKIIOHCHHE.

36. T'eHepanbHast CpeaHsst, BBIOOPOUYHAs CPEAHSISI. Y CTOMYNBOCTE BEIOOPOYHBIX CPEIHUX.

37. I'enepanbHast aucnepcus, BblOOpouHast aucrepcus. OleHKa TeHepalbHOW JUCIEPCHUH 0 HCIPaBICHHOU
BBIOOPOYHOH.

38. Koa¢pduunenr Bapuanuu. JloBepuUTeIbHBINA HHTEPBAIL.

39. Teopwus koppensauun. JInneitHas Koppemnsuus.

40. KoppensuuoHHas Tadbiauua.

41. ®yHKIMOHANbHAsL, CTATUCTHYECKAs! U KOPPEJSIIHOHHBIC 3aBUCUMOCTH.

42. YcnoHbIe cpenHne. BEIOOpodHBIe ypaBHEHHUS PETPECCHH.

43. Br10opouHBI KO PHUIHEHT Koppersaun. JInHeitHas Koppessus.

44. BpibopouHOE KOppEIAINOHHOe oTHOIIEeHHEe. CBONCTBA.

45. Meron Hanbompmiero npasaomnonodus. dynkuus npasgononodus ICB.

46. Meron HanbompmIero mpasaomnonodus. dynkuuns npaBgonogodms HCB.

47. Craructudeckas runortesa. HymeBas n KOHKypHpYIOImasi, IpOCTast ¥ CI0KHAs THIOTE3bI.

48. CrarucTuyeckas IpoBepKa CTATUCTUUECKHUX THITOTE3.

49. TIpoBepka ruIoTe3sl 0 3HAYMMOCTH BEIOOPOYHOT0 K03 (huIMeHTa KOppessIum.

50. CrarucTu4ecKuil KpuTepui IPOBEPKH HYJICBOM THITOTE3BI.

IIpakTnyeckas 4acThb K IK3aMeHy
2. Bonipoc asist npoBepku odyuyenHoctu YMETD
JIuneiinas aaredpa
1. BbINOMHUTH NEHCTBUS HAJ MAaTPULIAMMU:

2 3 -1 -1 0
A=4 5 2| B=|{0 1 3
2(A+B)~(B—A) P -1 0 7 ' 2 -2 4 .
2. Haiitu ManI/II_’[y 00paTHYIO JaHHOM:
4 -3 2
A=|2 5 -3
5 6 -2
3 1
4 2
3. BLIYKCIIUTE OMpPEAEIUTEND: -13 .
3 -1 4
5 0
0 1 -3
4. BBLIYHCIUTE ONPEAETUTEND: 6 -2 9 8
5 8 -4\(3 2 5
6 9 -5{-|4 -1 3
5. BBIYHCITUTE: 47 -39 6 5 .
BexkTopHhas anreépa .
1. TTokazaTh, 4YTO BEKTOPHI KOMIUIAHAPHBI, €CITH a=(3;4;,-2),b=(-2;1;3),0 = (—1;6;4).
2. BBIUHCIIUTD CMEIIaHHOE MPOU3BEICHUE BEKTOPOB: a=(2;1; —1),5 =(1;-3;-1),¢ = (1;-1;-1).

3. Ilpu kakoM 3HaueHHud M BekTopwl d = (4; —2; 1), b= (Bm;2m—1;,m+1) nepHeHANKYISAPHBI?
4. Haiimure 3HaueHne o, npu KoTopoM Bektopel d = (2a + 1;3a + 2;a), b= (2;3;-1),¢=(1;2;4)
KOMILUTaHApHBEI.

N

A(4:2:5), B(L,7;2),C(2,0,7), 4(2;3,0)

6. HaiiTi BeKTOpHOE NIPOM3BEICHUE BEKTOPOB AB y AC , ecu A(5;7;-2), B(3;1;-1), C(7;-4;4).

N
5. Haittu npoekuuto "2 Ha BC , eCIIn

AHaJMTHYeCKAs] FeOMeTpHUst
1. Mansr koopanHatel 1ByX Touek A(0; 2) u B(-3; 7). CocTaBuTh ypaBHEHHE NPSIMOH, MPOXOAAIICH dYepe3 TOUKH A
u B.

2. Haiitu paccrosiaue ot Touku Mo(2; —1) no mpsmoit 3x +4y —22 =0
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3. Ha#itu yrmoBoit kodddummeHT npsmoi, mpoxoxsmed deped Touky A(-1;2) NmepHneHIUKYISIPHO MPSAMOit
Xx+3y—-2=0

4. Berunciuth paccrossaue Toukn A(3;1;-1) ot mrockoctu 22x+4y-20z-45=0.

5. Hanucatp ypaBHEHHE TIOCKOCTH NapayuienbHol mwiockocTn XOZ u npoxosiiei yepe3 TOUKy

Q(2;-5:3).
x+10 y-7 z2+2

6. Ilpm xakoM 3HaueHMH M mpsAMas m 2 -6 napasuienbHa IUTOCKOCTH

S5x—-3y+4z-1=0

DyHKUMA 0HOI He3aBucHMMOIi nepeMenHoii. [Ipene, HenmpepbIBHOCTH

1
Y =1 " Ux+2
1. Haiitu 061acTs onpeseneHus GyHKINH g(l - X)
C14x°
2. I/ICCJ’[CHOB&TL (byHKIII/IIO 1+ X Ha HCIPEPBIBHOCTb.
1

3. UccnenoBats GYHKLIUIO Y = € **> Ha HENPEPHIBHOCT.
4. BeraucnuTs:

. Bx?2—2x+1 . —x?—2x+1

lim————= lim—————=

1) a) " 2X°+Xx+4 ; 6) ¥ X +4x+1 .
4x% +7x+3 - 2x2 +15x + 25

2) a) x>1—1 4 X+ 2X° 6) *>° 5—4x—x°

limsin3x - ctg5x .
. X-arcsin 3x
3) a) x0 ; 6) lim,, o

Juddepennnpoanne pyHKIHMH OJHOM HE3aBMCUMOI1 IlepeMEeHHOM
1. Haiitn npou3BoHy0 QyHKIUH:

) y =(x+3)-arcsinx,

y= Inx
6) X2 +1;
B) y="5 -th;
_arccosx
r) Xs—l

2. BEIYUCITUTD IPOM3BOTHBIE (PYHKITHIL:

y=5x2—1+2\/§ _
) X SR
_arccosx
TR 1, Y=l s,

(x2 +1)-arcsinx;

B)
_ 2%
0 y=(X+Inx)™"

1
y==x-x*-3x+2
3. MccnenoBath Ha 9KCTPEMYM (DYHKIIHIO
2x°

4. HaliTi TOYKH 3KCTpEMyMa U ONpEIeNIUTh HHTEPBAJIbl BO3PACTAHUS U YOBIBaHUS (QYHKIHH Y = 2x-1

3 ,
5. HaiiTu uHTEpBabI BBITYKIOCTH U BOTHYTOCTHU, TOUKH Hepernda rpaduka GyHKIu y= 4x3-12x.

DYHKIHA HECKOJIbKUX NepeMeHHbIX
1. Haiitu o6macth onpeneneHus: GyHKITHIA:
— Xy, = —
a) z="1"0 6) z=/x—y+1
2. Haiitn 9acTHBIE TPOU3BOIHBIE TIEPBOTO MOPSIKA:
a)z = x% + 2y% + 4xy + 1;
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0) z=2x3+y?

B)z=§x2+xy3+4xy+x—y.

3. Beraucnuth monubii nuddepeniman GyHKInu:

a)z=x?—y*+4xy —6x—2y; 6)z= y-x*—x+4y—2yx—12.
HuterpanbHoe ucyuciaenne PyHKUUU OHON He3aBUCUMOI MepeMeHHOi
1. HaiiTi MHTETpaIbl, HCIIOIB3YS MOIXO YO MOJACTAHOBKY:

sin xdx dx
a)J.V5X4+3-X3dX; J.\/1+2COSX F)IXInX.

2. Haiiti uHTETpAIHI, I/ICHOJIBSyﬂ I/IHTerI/IPOBaHI/Ie T0 YacTsIM:
: I(Zx—l)-sinSxdx _[x -In xdx jarctgxdx
a
3. Haiitu unTerpasnsl:
J' 2x% +4 J- 9xdx x3 -5

——— 0X d

a)

4. Haiitu uHTerpasnsl:
I dx ICOSS X
a) ° SINX+COSX . ) ° sin’x

: Isinz XCc0s? Xdx jsinsxcosxdx
B ;T .

Juddepenunanbibie ypaBHEeHHSA
1. Penmth nquddpepeHnmanbable ypaBHEHNUS:

Pemuts nuddepenimanbabie ypaBHEHNUS:

N tgxsin® ydx+ cos® xctgydy=10 .

' 3
6) Xy —y=y :
X
y’:_Ly
B) X ;
9 xdy — ydx = /x* + yzdx

) (4X +3xy + y*? )dx+(4y +3xy+x )dy 0;
o (2x=y+4)dy+(x~2y +5)dx=0.

o 2y
%) dx X :
N 2xyy’+x:y2;

WY
) dx x :
%) (x+ y)dx+(x+2y)dy =0.

Pananl
1. MccnenoBaTh YMCIIOBBIE PSAIBI HA CXOAUMOCTD:

2n+1

a') Zn 1. .on n-2n '
n
3n—-5\2
0) Xn=1 (2n+7) ’

) (_1)n,3n.
B) anl 13n ’

00 5n
9 nZ:;‘ n®+3
o0 (_1)n
Z“3I’14 -15

21) n=1
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pOL
= n®+3

Teopusi BepoATHOCTel U MaTeMaTH4YeCKasl CTATUCTHKA

1. Bpomiens! nBa urpanbHEIX KyOnka. HalTi BEpOATHOCT TOTO, 9TO CyMMa BBITIABIINX OYKOB paBHA BOCHMH, a
Pa3HOCTh — YETBIPEM.

2. Ha xaxxmo#t u3 6 KapTOYeK HamMcaHa oxHa M3 OYKB: a, T, M, p, C, 0. KapTouku TIIaTenbHO IepeMelIaHbl.
Haiitu BepoATHOCTb TOTO, UTO Ha YETBIPEX BBIHYTHIX 110 OJHOM M PACION0KEHHBIX «B OJHY JIMHHIO» MOXHO IPOUYECTh
CJIOBO «poOcCay.

3. B rpynme 12 cTyneHTOB, cpeny KOTOPBIX 8 M3y4aroT aHruiickuil s3bik. [lo cnimcky Haynady oroOpaHsl 9
cTyzieHTOB. HaliTi BEpOSATHOCTD TOTO, YTO Cpey OTOOPAaHHBIX CTYACHTOB 5 M3y4YaloT aHIVIMHCKUN SI3BIK.

4. BeposITHOCTB TOTO, YTO CTPEJIOK IPH OJHOM BBICTpene Monaiér B MumieHs paBHa 0,8. CTpenok mpou3BOIUT
TpH BbICTpena. HaliTu BeposATHOCTH TOTO, YTO OYAET [1Ba MONaAaHUS.

5. Wmeetcst Tpu smuka, conepxkamue mo 10 meraneil. B mepBoMm smumke 8, Bo BTOpoM 7, B TpeTheM 9
CTaHAAPTHBIX AeTaneil. M3 kaxzaoro sAuyka Hayaayy BBIHUMAIOT IO OJHOU JeTanu. HaliTu BEpOSITHOCTH TOrO, 4TO BCE
TPH BBIHYTBIE AETAIN OKaKyTCSI CTAHAAPTHBIMH.

6. Tpu cTpernka IpOU3BEIH 3, IPUIEM BE MYIH MTOPA3WIA MUIIEHb. HaliTH BEPOSTHOCTD TOTO, YTO TPETHH
CTPENIOK MOPa3WJl MHIIEHb, €CIM BEPOSITHOCTH IIOMAJAaHUs B MHIICHb NEPBBIM, BTOPHIM M TPETBUM CTpEIKaMHU
cooTBeTcTBeHHO paBHsl 0,6; 0,5 u 0,4.

7. B coopounblii niex 3aBoaa noctymnaet 40% neraneit u3 1-ro nexa u 60% geraneit u3 2-ro nexa. B mepBom
nexe mpomsBogutcs 90% craHIapTHBIX AeTaneil, a Bo BTOpoM — 95% craHnmapTHBIX AeTaneil. B3sTtas Haynmauy
cOOPIIMKOM JeTallb OKa3ajach HeCTaHAapTHOHN. HallT BeposTHOCT TOTO, YTO OHA M3TOTOBJICHA B IIEPBOM LiEXeE.

8. B tpéx ypnax no 15 mapos: B nepBoii 10 Genbix, Bo BTopoii 12, B TpeTheli 8. Haynady BHIHUMAIOT OJIUH Iap
U3 Ciy4aiiHo oToOpaHHo# ypHbI. KakoBa BEpOsSTHOCTB TOTO, YTO TOT MIap OebIid?

9. Ha TpakTopHOM 3aBOze pabounmii 3a cmeHy m3rotaBnuBaeT 400 meraneii. BeposTHOCTE TOTO, 4TO AETaNb
crargaptHa pasHa (,8. KakoBa BepoATHOCTB TOTO, UTO CTAaHIAPTHHIX AeTaiei 0yaet poBHO 330 mrTyk?

10. Cemena conepxat 0,1% coprsikoB. KakoBa BeposSTHOCTh TOTO, 4TO HpH cirydaiiHOM otoope 2000 cemsn
OyneT 0OHapy>KE€HO 5 ceMsIH COPHSIKOB?

0 mpux <2,
11. 3amana dyukums pacnpenenerus HCB X: F(x) = %2 — g + % npu2 < x <5,
1 npu x > 5.

Haiitu BeposATHOCTD MonaaHus Cly4aiiHON BEIMYMHBI B UHTEPBAJ OT 2,5 110 4.

12. Cnydaitnas BemuumHa X pacmpepaeneHa mo HopManbHoMy 3akoHy ¢ M(X)=5 u D(X)=0,64.Haiitu
BEPOSITHOCTH TOTO, YTO B PE3yJIbTaTe UCHBITAHUS X NPUMET 3HaueHue B (4,7).

13. C BepositHocThIO ¢ = 0,95 HaiiTh [OBEPUTENIBbHBINA HHTEPBAJ JJIsl HEU3BECTHOTO MAaTEMaTHIECKOTO

OKHJIaHHUS, €CIIU paclpesieieHHe 3a1aH0 TaOIuLei:

X 7,5 8,5 9,5 105 115 125 135

Yi 4 10 14 12 5 4 1

14. HaiiTi BRIOOPOYHYIO ¥ UCIIPABICHHYIO JUCIIEPCHH BapUALMOHHOTO PSAa, COCTABICHHOTO M0 JaHHBIM
BEIOOpKaM:

Xi 1 2 5 8 9

n; 3 4 6 4 3

3. Bonpoc aJj1st npoBepku ypoBHs 00yuyenHoctu BJIAJTETDH
Jluneiinas ajaredpa

2 -6 2 2
1 3 57
-3 5 71
5 -7 1 3

1. Haiftu panr MaTpuisL: .
2. Pemuth cucteMy ypaBHeHuHi mo Gpopmynam Kpamepa:

x—y=4,

2x+3y+1z=1,

2X+y+1z=5.
2x+3y+z=1
X+2=0,
X—y—2=2.

3. Pemnts cucteMy ypaBHeHuit meronoMm I"aycca:
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x-3y+z=2,
4. Pelmuth CUCTEMY, HCCIIEA0BAB HA COBMECTHOCTE: { 2X-2y-27=-4,

3x+y-4z=-5.
BekTopHnas anreépa
1. Hajiti niowmans tpeyroiphuka ¢ Bepmunamu A(4, -1, 2), B(-8, 0, 4) u C(8, 2, 3).
2. Haiitn o6bem upamust ¢ Bepmmuaamu A(7; 2; 4), B (7; -1; -2), C(3; 3; 1), D(-4; 2; 1).
3. Haiftu miomaas napasieaorpaMMa, IOCTPOEHHOIO Ha BeKTopax &=mM+2n y b=2m+n rpe M y N - equHUYHBIE
BEKTOPBI, yroj Mexay Humu 30°.
4. Haiiti 006éM mupamusl ¢ Bepimuaamu A(3;-5;1), B(4;-6;-1), C(2;-5;5), 1(6;-10;2).

5. HaiiT MOJTy/Th BEKTOPHOTO POM3BEICHHS BEKTOPOB & = 2i-j-2k y b=2i+j+k,

6. Haiitu moma e TpeyronsHuka ¢ Bepumaamu A4, -1, 2), B(-8, 0, 4) u C(8, 2, 3).

7. Haiitn o6bem tiupamust ¢ Bepmuaamu A(7; 2; 4), B (7; -1; -2), C(3; 3; 1), D(-4; 2; 1).
AHaJIMTHYECKAs TeOMeTpHs

2 2 _
Ax" +16y" =64 yamycars ypaBHeHHE CO(OKYCHOW paBHOOOUHOU TUTIEPOOITHL.

x+3y-7=04x-y-2=06x+8y—-35=0

1. lan smmmmc

2. Jausl croponsl A4BC:
TPEYroJIbHUKA.
3. HaiiTu ypaBHeHHe II0CKOCTH, poxosuieit uepes3 Touku A(1;1;1), B(2;3;4), C(4;3;2).

Haiitu xoopauHaTel BepLIUH

4. Haiitu ypaBHeHHUe IIOCKOCTH, Mpoxoasuei yepe3 Touky M(1;2;0) napaniensHO IIIOCKOCTH 2X+3y-z+6=0 .
5. Haiiti yron mexnay npsimoid AB u mnockoctbio BCJ, ecniu A(1;-4;0), B(2;-6;2), C(12;-2;10), 1(9;0;8).

X y-1 z+1

21 1 X+2y+3z-29=0

6. HaiiTi Touky nepeceueHus: NpsMoi 2 1 1 ¢ mnockocthio
@DyHKUMA OAHOI He3aBHMCHMMOM nepeMenHoii. Ilpenesi, HenpepbIBHOCTH
x?npux <3,

2x+ 1 npu x > 3.
x-tgx

1. UccnenoBars Ha HENPEPHIBHOCTh QYHKLUIO: Y = { [MocTpouts rpaduk.

2. Beraucmuts npenensr: a) lim,_,, 0) lim,_,

1-cos 4x’

X
Vi+3x-1’

Iim(3x+2j2 ) I|m(4x+3)2k3

3. Beraucuts npegens:: a) \3x—4) . g) o\4x-1)
JAuddepenunpoBanne pyHKUMHU 0OJHOH He3aBUCUMOI NlepeMeHHOM

1. BEIYHCIUTS NPOM3BOAHYIO GYHKIMY: a) Y = eO52%;

6) y=sin®3x;

B) y = arcsin(Inx);

Nny=x+1)-vx—1.

2. BeucmTh Mpou3BOIHBIE (PYHKITUI:

a) y=+VxIn(vx +2x); 6) y=2tg3(x*+ 1);

B) y = (arctgx)*; 1) y=x"%

n) y-sinx =cos(x —y); e) tg G) = 5x;

x = arcsin(t?),

— 3tgt ’
K) y
{y = 3t2-2t3,

3)

x=t-Int.
3. UccnenoBath Ha SKCTpeMyM QYHKIHIO Y= 16

: A PEMYM QyHKIHIO (D)’
241
4. Haiitu Touku neperuba rpaduka U ONpeaeIuTh HHTEPBAIbI BBITYKIOCTH M BOTHYTOCTH KPUBOH Y = s
2

. 9

5. Haiitn acumntoTs! rpaduka QyHKOHN Yy = ’;:4 .

@DyHKINSA HECKOJbKHX MepeMeHHbIX
1. HaiiT oGnacts onpeneneHust pyHKIMI:

N Z=,4-x*—y? . :In(x2 +2y).

2. Haiitu yacTHBIE TPOU3BOIHBIC TIEPBOTO MOPSIKA:

z=sin% z:In(x2+y2)_

a) ; 0)
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3. Beraucnuts monubii nuddepeniman GyHKInu:
Xy

— vei Xy,3 u=arctg—

a)z_xsmy+ey . 6) 7

_ i Xy,3
3. BeuucIuTh NOMHBIH quddepeHnman GyHKIN: Z=XsIny+e'y )

03)’
4. BeraucimTh MPUOIKEHHO: (:L ) .
5. BBIYMCIIUTE YacTHBIE IPOU3BOAHBIE BTOPOTO MOPSIIKA

X
) z =arctg—
a)z=ln(x +y); 5)

6. Haiitn skctpemyM dyHKIUH

z=4x-4y-x*-y*

3xy—4xz—-y*-2=0 M, (12;3)

7. CocTaBUTH YpaBHCHUEC KacaTelIbHOM MIOCKOCTH K TMMOBEPXHOCTU B TOYKC

y z=¢e"Iny
8. Haiiti nuddepernnan Broporo nopsiaka GyHKIANA .
Z=X+y? —Xy+X+Yy Xx=0,y=0,x+y+3=0

9. Haiitn HanMeHbIIIee 3HaYCHNE PYHKIIUN B TPEYT'OJIbHUKE

HHTerpanpbHoe ucyucjeHue PyHKIMH OJHOH He3aBMCUMOM NepeMeHHOoM

—_ A y2-. — 2
1. Haiitu nyomaas GUrypsl, OrpaHUdeHHOH TuHuAME: Y — 4-xy=x"-2X
1
y=30Y i Y=X+5
2. [anbl ypaBHeHHs1 mapaboJIbI 3 u npsaMoii ¥ = . BBIUNCINUTE C IIOMOIIBIO ONpPEACIEHHOrO0 UHTErpaa

Ionanb GUrypsl, OrpaHMYEHHON TAHHBIMU JMHUSIMU; CIEIaTh YePTEXK U 3alITPUXOBATh HCKOMYIO IUIOIIA/Ib.

3. BBIYHCIHTS MIOMA1b GUIYpPbl, OrPAHHYEHHON YKA3aHHBIMHI THHISAME: Y=X>+2 , y=4-x*. Cjenats depTesx.
—_ X —_ —_

4. Haiiti 00beM Tena, 00pa30BaHHOTO BpaIlieHHeM BOKPYT ocu Ox Gurypsl, orpaHHuCHHON JINHUAMHA y=eix=1y=0

5. BeruuciuTs 06beM Tena, 06pa30BaHHOTO BpAIIeHHEM BOKPYT ock OX (Urypel, OrpaHHUEHHOM mapabonamu y = x2,
y =+x.

- o o 1
6.Haiitn 00beM Tena, 00pa30BaHHOTO BpalleHHeM BOKpYr ocd OX (Urypbl, orpaHn4eHHO napabosoit y=zx2, x=4

u oceio OX.
7. BBIYUCITUTH HECOOCTBEHHBIE HHTETPAIIBL:
1
o dx 2Inx x2dx

a) J;X2+2X+2. 6) 5 X ; B) 0\/1—X3l

b
JAuddepenunanbHbie ypaBHeHUs
1. Haiitn actrbIe pemenus auddepeHIuaIbHbIX YpaBHCHHN:

a) (Xyz + X)dx+(xy— yz)dy =0,y(0) =1.
g (2x° =3y i+ 2xydy=0,y(2) =1

, 1
y' - ytgx=—— y(0)=0_

5) coSX ,

r) xy' +2xy =3x°y%4y(1) = -1,

n) y'sinx —ycosx = 1;y (g) =0.
Pananl

1. Haiftu mHTEpBa CXOAMMOCTH CTEIIEHHOTO pAaa:
n

OOX o0 nyn o0
e Z3X; ZLX”

a) n=1n!; 6) nt n® B) 1l 3"

1
2. Pa3noxuTh QhyHKIHIO - TIO CTenenu (x+2).

1 .
sSinx
3. Berauciars ¢ Tou”ocTsio 10 0.01 fo /2 sinx dx.
X
4. OnpenenuTs 00JIACTh CXOAMMOCTH (PYHKIIMOHAIBHOTO Pajia.

52

n=1 3n 3 n + 1

5. Pa3noskuth GyHKIMIO 110 crenensaM X (i (x — xg)) f(x)=x-e*.

6. BbIYHCITUTD, OTPaHUYHUBIINCH 2-3Ms WieHaMHt psia. OLEHUTh MOTPELIHOCTb.
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a) 3250; 6) fol cosvx.
Teopusi BeposiTHOCTell M MaTeMaTHYecKasi CTATHCTHKA
1. BeposTHOCTh IOpaKEHHST MUIIICHU CTPEJIKOM TIPU OAHOM BhIcTpenie paBHa 0,75. HaiiTi BepoATHOCTD TOTO, YTO TPH
100 BeIcTpenax MHIIEHb OyaeT nopaxkeHa He Oonee 70 pas.
2. B maptum u3 6 neraneit umeercs 4 crangapTHeIX. Haynauy otoOpansl 2 neranu. COCTaBUTh 3aKOH paciipeaeseHus
yycla CTaHJapTHBIX JeTanel cpeau 0TOOPaHHBIX.
3. U3 20 npubopoB umMeercs B cpefaHeM 6 HeTOUHbIX. IIOCTpOUTH MHOTOYrONBHUK paclpelesIeHHs] YHUCia TOYHBIX
pudOpOB cpeu Hayaady OTOOpaHHBIX 3 TPHOOPOB.
4. B ypHe 5 Oenbix u 25 uépHbix mapoB. Bemynu 3 mapa. Haiitn ¢ynkuuto pacnpenenenus F(x) CB X — uucna
YEPHBIX LIAPOB CPeIH OTOOPAHHBIX.
5. Ha#it nucnepcuro JICB X — gmcna 0TKa30B 3J1€MEHTa HEKOTOPOTO YCTPOHCTBA B JECSITH HE3aBUCHUMBIX OIBITaX,
€CIIM BEPOATHOCTD OTKa3a JIEMEHTa B KayKAOM ombITe paBHa 0,9.
0 mpux < -2,
6. Haiitit mucniepento CB X, 3anannoii Gpyukieit pactpenenenust F(x) = Z + % npu —2<x < 2,
1 npu x = 2.
Haiitu mutotHOCTE pacnpexnencHus f(x).
7. Haiitn matematnaeckoe oxxunaane CB X, 3amannoi GyHKIMEH pactpeeacHus
0 mpux <0,
F(x) = sinx mpu0<x <2,
1 npu x = %. *
8. HCB X 3amaHa IIOTHOCTBIO pactpeneneuus f(x)= ; sin3x B UHTEpBaje (O; g), BHe 3Toro uHTepBana f(x) = 0.
Haiiti BeposiTHOCTB TOTO0, 4TO X MPUMET 3HAUCHHUE, IPUHALIEKAIIECE HHTEPBATY (g; g)
9. CpenHuUil [MaMeTp CTBOJIOB JIEPEBHEB HA HEKOTOPOM YYACTKE PaBeH 25 cM, CpelHee KBaJpaTHIEeCKOE OTKIOHEHHE
paBHO 5 cM. CumTas AuaMeTp CTBOJIA CIy4YallHON BEJIMYMHOMN, pacHpeaen€HHON HOPMaJbHO HAWTH MPOLIEHT IEPEBLEB,
HMEIOLUX JUMETp cBbIme 20 cM.
10. Haiitu noBepuTenbHBIA MHTEPBAJ AJS OLEHKH HEM3BECTHOI'O MAaTEMaTHUYECKOIO OXKUIAHUS CIy4alHOHM BEIWYUHBI
X, pacnpenesieHHOM HOpMallbHO C JOBEpUTEIbHON BeposTHOCThIO 0,95, ecnm cpemHee KBaIpaTHUECKOE OTKIOHEHHE
paBHO 5, BEIOOpOYHas cpeHss paBHa 14, 00beM BEIOOPKH paBeH 25.
11. HaiiT MUHUMaJIBHBIH 00BEM BBIOOPKH, IIPU KOTOPOM C Halle)KHOCTBIO 0,999 TOYHOCTH OLIEHKM MaTeMaTH4ecKOro
OKHIaHUS HOPMAJbHO PAaCHpECICHHOrO0 MpH3HAaKa IO BBIOOPOYHOM cpemHeit Oymer paBHa 0,23, a cpeaHee
KBaJpaTHUYECKOE OTKJIOHEHHE PaBHO 3.
12. TlonyueHsl creayromue naHHble HeKoToporo Habmonenus: 0,1; 0,1; 0,6; 0,1; 0,4; 0,1; 0,4; 0,6; 0,4; 0,6; 0,6; 0,6.
CocTaBUTh BapHallMOHHBIN psJ. HaliTu Bce yuCIIOBBIE XapaKTEPUCTHKHU JaHHOTO psija.
13. Jlansl ciaeqyrolye aHHbIe HEKOTOPOTO HAOMIOACHUS CiiydaiiHoi Benmumumbsl X: 2,2, 3,4,1,2,1,7,1,7,2, 1, 2, 5,
2, 1,4, 3, 3.CocraButh BapuallMOHHU Psij, MOCTPOUTH MOJIUTOH pPaclpeieeHUs YacTOT;,; HAalTH MOy, MEIMaHy, pazmax
BapbUPOBaHUS U KO3 QUIIMEHT BapHaIUHL.

Kpumepuu OUECHKU 3l<3amemmuonubtxpa60m

[MucemeHHast SK3aMeHAIMOHHAsT pa0oTa COCTOMT M3 6 3amaHuil (2 TeopeTHYecKuX Bompoca u 4
3a/1aun), TpeOyIOMX MoaHOTO oTBeTa. Ha ee BhimonHeHue otBoautcs 90 MuHYT. 3aaHusl peKOMEHIyeTCs
BBIIOJHATh 10 NOpsAAKy. llepBble 1Ba 3amaHus XapaKTEPU3YIOT TMOPOrOBBI YPOBEHb OCBOEHUSA
KOMIIETEHIINH, TPEThsl M YETBEPTAs MOBBIIIEHHBIH, NATad U 11ecTasi — BRICOKUM. [Ipu nmoaBeeHnn pesyprara
9K3aMEHa UCTIOJIB3yeTCs MATHOATFHAS CHCTEMA OIEHKH.

o omauuno (85 6annoe) svicmasisemcs cmyoeHmy, eciu paboma GbINOIHEHA NOIHOCMbIO: 8 JIOSUHECKUX
Paccysicoenusx u 000CHOBAHUY peuleHus: Hem RPodelos u OWUbOK, 6 peueHul Hem MamemMamuyeckux oumubox
(803MOICHA OOHA HEMOYHOCMb, ONUCKA, HE SAGIIOWASCS CIeOCMBUEM HEe3HAHUS UU HeNOHUMAHUS YYebH020
Mamepuana)

e xopouwo (70-84 6annoe) svicmasnsiemcs cmyoenmy, eciu paboma blNOJHEHA NOIHOCMbIO, HO 0OO0CHOBANUS
Wazo8 pewieHus HeOOCMAamoyHbl, OONYUeHd 00HA OWUOKA Uil 08aA-MPU He0o4Yemda 8 8bIKIAOKAX, Yepmedlcax
unu epagurax;

®  yooenemeopumensno (55-69 6annoe) svicmasisiemcs cmyoenmy, eciu OOnywenvl 6oiee 0OHOU OWUOKY U
bonee 08yx-mpex Hedo4emos 6 6bIKIAOKAX, YePMeNHCax Ul epapuKax, Ho cmyoenm eiadeem 00s13amenbHbIMU
VMEHUAMU,;

e neyooenemeopumenvto (0-54 oanna) evicmagnisemcsi cmyoeHmy, eciu OORYUeHbl CyujecmeenHbvle ouuOKu,
nokazaguiue, Ymo cmyoenm He giadeem 00s3amenbHblMU Y MEeHUSIMU.
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O1neHOYHBIE CPEICTBA /ISl TEKYLIEro KOHTPOJIsI 3HAHMIT 00yuarouuxcs
IIpumepHbIii NepeYyeHb BONPOCOB /ISl 0TYETOB N0 MOTYJISIM
o aucuuIuinHe «MaremaTiKa

Kypc 1
Monyisb 1 «JIuHeliHast 1 BeKTOpHas anreOpa. AHaJIUTHYECKAsk TEOMETPHSD)

(OIIK-2)

1. TTonsiTie 0 cucteMe m — JIMHEHHBIX YpaBHEHUH.

2. Onpeaenurens n —TO NOPSAIKA U €r0 CBOMCTRa.

3. MuHop u anredpandeckoe A0MOTHEHUE.

4. ®opmyna Kpamepa. MccnenoBanne CJIAY Ha COBMECTHOCTB M OTIPEICIEHHOCTE C MTOMOIIBIO OTIPEISITUTEICH.

5. llonstue MaTpuubl. Buasl matpu.

6. JleficTBus Hax MaTpPUIIaMH.

7. Panr matpunpsl. BeruncieHue paura MaTpyLbl.

8. ObparHast MmaTpuma. CriocoObl HaX0XKICHUS 00PaTHONW MAaTPHIIBL.

9. MarpuuHble ypaBHEHHUS.

10. Teopema Kponekepa-Kanemnu u cieacTBus u3 Hee.
11. Metop I'aycca. MccnenoBanue cucteM Ha COBMECTHOCTB C TOMOIIBIO MeToAa ['aycca.
12. OHOpOAHBIE CUCTEMBI TMHEHHBIX YpaBHEHHUI.
13. Onpenenenne BekTopa. JInHeitHbIe onepaluy HaJl BEKTOPaMH.
14. Pa3noxeHne BeKTOpa 1o 0a3ucy Ha IUIOCKOCTH U B IPOCTPAHCTBE.
15. CkansipHOe pOu3BEIEHUE BEKTOPOB U €r0 CBONCTBA. PU3MUECKUN CMBICI CKAISAPHOTO MPOU3BEACHHUS.
16. BekTopHOE TIPOM3BEICHIE, OCHOBHEIE CBOMCTBA, (PU3MUCCKHIA CMBICIL.
17. CMmemaHHOE IPOU3BEIEHIE BEKTOPOB, €r0 CBOMCTBA, T€OMETPUIECKHN CMBICIT.
18. YpaBuenue nunuu. [Ipsmas nuaud. [psimast Ha MIOCKOCTH: BUABI YpaBHEEHHUM NPSAMOM Ha TUIOCKOCTH.
19. B3anmHOE pPACIOJIOKEHUE TMPSIMBIX Ha IJIOCKOCTH: YTOJI MEXAY IPAMBIMH, YCIOBHS HEPIEHANKYISIPHOCTH H
TIapauIeIbHOCTH.
20. Obuiee ypaBHEHHUE IUIOCKOCTH. BUbl ypaBHEHHMH IIIOCKOCTH B TPOCTPAHCTBE.
21. CBs3Ka IUIOCKOCTEH, My4OK IUIOCKOCTeH. B3auMHOe pacmnonoskeHne TOUKU U IIOCKOCTH.
22. Bs3auMHOe pacloyio)K€HHE JBYX IUIOCKOCTEH: Yroil MeXAy IUIOCKOCTSAMH, YCJIOBUS MapayieIbHOCTH U
MePIIECHANKYIIPHOCTH.
23. IIpsimast B IPOCTPAHCTBE: MapaMeTpUIecKre U KAHOHMUYECKIE YPaBHEHHUS.
24, O06riue ypaBHEHUS MPSIMOM B MPOCTPAHCTBE. Y paBHEHUS MPSIMOM, MIPOXOSIICH Yepe3 ABE TOYKH.
25. B3amMmHOE pacroOXKEHHE ABYX MNPSIMBIX B IIPOCTPAHCTBE: NpPSIMbIC JIKAT B OIHOW IUIOCKOCTH. B3amMHOe
pacIoio)XeHHe IBYX MPSIMBIX B IPOCTPAHCTBE: IPSMBIE HE JIEXKAT B OJHOM IIIOCKOCTH.
26. BzaumHoe pacnosoxeHrue npsiMod U MII0CKOCTH.
27. KpuBsie BToporo nopsaka. OKpyHOCTb U 3JUIHIIC.
28. Kpussie BTOporo nopsinka. ['umepborna u mapabdoora.

Monaynab 2 «MaremaTHYECKHH aHATIU3

(OIIK-2)

1. IIpenen uncnoBoi MOCIeA0BATENBHOCTH, Tipeaen GpyHkiwn. CBoiicTBa. OCHOBHBIE TEOPEMBI O Mpeenax (QyHKIUH.

0
2. Crioco0s1 packpeIThs HeonpeaeiaeHHocTel tuma 0/0;00/ 00;00-00; 1

3. BeckoneuHo Ooipmine ¥ OECKOHEYHO Malible BETHMYMHBI M MX CBoWcTBa. CpaBHEHHE OECKOHEYHO MAaJbIX BEJIMYMH.
DKBUBAJICHTHBIE OECKOHEUHO MaJible. [[pHHIIT 3aMEHBI SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX.

4. IlepBbIif 1 BTOPOI 3aMedaTeIbHbIE MPEICIIHI.

5. IloHsATHE OXHOCTOPOHHHX TIpeaenoB. HempeprlBHOCTP (YHKIMHM B TOYKE M Ha OTpe3ke. TOUYKH pa3phiBa.
Knaccugukarus Touek pa3psisa.

6. 3amaun, NpUBOASIINE K MOHATHIO IPON3BOIHOM. I 'eoMeTpuiecKnii 1 MeXxaHMYECKUH CMBICIT IIPOU3BOIHOM.

7. llpowsBogHass 0OpaTHOW (HYHKIWH, CIOKHOH () YHKITHH.

8. [Ipon3BoaHast HESIBHOW M ITapaMeTPUYECKH 331aHHOH (DyHKIIMH, TPOM3BOAHBIC BBICIIHX MOPSIIKOB.

9. lonarue nudpdepenmana GyHKIUH, €T0 CBA3b ¢ Mpou3BoaHOH. [Ipmnoxkenus nuddepeHumana B MpHOINKSHHBIX
BeIuKCiIeHusx. [Ipumep.

10.Teopema o Bo3pacTaHWu, yOBbIBaHWM (YHKIMM Ha MPOMEXYTKe. OKCcTpeMyM (yHKIWH, HE0OXOIUMOE |
JOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHHUS SKCTPEMYyMa.

11. MccnenoBanue GyHKIMH Ha BBITYKIOCTh, BOTHYTOCTb, IEPETHO.

12. O®yHKIUsS ABYX IEPEMEHHBIX, €€ OO0JIaCTh OIpeneNeHrs. | eomeTpuueckoe H300pakeHHe GQYHKIHH JBYX
TIepEMEHHBIX.

13. YacrtHoe u moJiHOe npupaileHns: GyHKINU HECKOIBKUX EPEMEHHBIX.

14. HenpepbIBHOCTH M TIpejiell YHKIIMK HECKOJIBKHUX NEpEMEHHBIX.

15. MHonueiit muddepenman GpyHKIUN HECKOIBKUX MEPEMEHHBIX.

16. YactHble NPOW3BOJHBIE PA3NIMYHBIX TOPAAKOB. JuddepeHnuan BTOporo mopsiaka (QyHKIMM HECKOJIBKUX
NIepeMEHHBIX.

17. Heobxoanmoe 1 10cTaTOYHOE YCIOBHS CYIIECTBOBAHMUS SKCTpEeMyMa (QYHKIIMHU JBYX MEPEMEHHBIX.
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18. HauboubIree ¥ HAaMMEHbBIIIEE 3HAYCHHUS (DYHKIMH ABYX TEPEMEHHBIX B 3aMKHYTOM 001acTH (pumep).
19.KacarenpHast II0CKOCTh M HOPMAITh K TTIOBEPXHOCTH.
20. ITonsiTre mepBoOOpa3HON U HeolpeaeaeHHOro nHTerpana. CBOHCTBA M TaOJIHMIla HHTETPAIOB.
21. [IpaBuna uaterpupoBanusi. PopMa HHBAPUAHTHOCTH HHTETPHUPOBAHHSI.
22. Metonsl uHTErpupoBaHus. HemocpencrBeHHOe MHTErpUpOBaHHE. MeETO/ MOJCTAaHOBKH M METOJl MHTETPUPOBAHUS
TI0 YacTsM.
23. TloHsATHE MHTErpalbHONM CYMMBI W OmIpenesieHHOro mHrerpaia. CBoicTBa ompeseneHHoro uHrerpana. ®opmyna
Herorona — Jleiiouuna. [Tpumep.
24. HecoOCTBeHHBIC HHTETPANEI 1-T0 poja.
25. HecoOcTBeHHBIC HHTETPANIEI 2-TO POJA.
26. T'eomeTpudeckue MPUIOKECHUSA OMpPENENICHHOTO HWHTerpaia (TUIomans IUIOCKOoH (Urypsl, IiMHA IOYTH IUTOCKON
KpHUBOH, 00BEM TeJa BPAICHHS).

Monyns 3«Auddepennunansapie ypaBHeHUA. Psabny

(OTIK-2)

1. O6mue cBenenns o auddepeHInansHEIX ypaBHeHIX. JnddepeHnuansaple ypaBHEHUS epBoro nopsaka. Oomee u
yacTHoe pemtenus Y 1-ro nopsaxa. Ilone nanpasnenuil. Teopema Ko,
2. nddepeHnmanbHble ypaBHEHUS € pa3AeisIoUMHUCS nepeMeHHbIME. O tHOpoiHbIe AuddepeHInanbHble ypaBHEHHS.
3. Jluneitnsle nuddepennpanpapie ypaBHeHus. Metoast Jlarpanxka u bepaymm.
VYpasuenue bepryiu.
4. Mnddepennmansuble ypaBHeHUs N-ro nopsiika. OcHoBHbBIE NOHsTHS. [nddepeHnnanbable ypaBHEHUS BUA

y™ = f(x).

5. duddepenumansaple ypaBHeHHs BUa

F(X! y,, y”""! y(n)) =0, F(yv y,! y”,---, y(n)) =0.

6. Jluneiinpie onHoponmHble nuddepeHIHaNbHbIe YpaBHEHUs BBICHIMX IOPSAKOB. Teopema O peLICHHSX
i depeHnnanbHoro ypaBHeHus. JInHeHO He3aBuCHMbIe QYHKIMU. Y CIOBHE JIMHEWHON HE3aBUCUMOCTH.
7. JJOAY Il ¢ mocrosHHbIMU Kod(dduimenTamu. Xapakrepucruueckoe ypaBHeHue. OOliee peuieHue Ui ciydas
JeUCTBUTEIBHBIX PA3IMUHBIX KOPHEH XapaKTepUCTUUECKOTO YPaBHEHHUS.
8. O6mee pemenne JIOAY Il ¢ mocrossHEBIMEA KO3(D(UIIMEHTAME U CITy4dasl KpaTHBIX JEHCTBHUTENBHBIX KOPHEH U
KOMILIEKCHBIX KOPHEN XapaKTepPUCTHUECKOTO ypaBHEHUSI.
9. JIHAY Il. Teopema 06 oOmieM perieHum.
10.Yucnoseie psaapl. CXOQUMOCTh U cyMMa psiga. HeoOXoaumelil mpu3HaK CXOAUMOCTH psifa. JlocTaTouHble IPU3HAKT
CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX PAJIOB.
11.3nakomepeMeHHbIe psAbl. YCIOBHas U abOcomroTHas cxoamMocTH. Teopema JleniOnmia. CBOHCTBa aOCONIOTHO
CXOASLINXCS PATOB.
12.DyHKIMOHANBHBIE PsIbI, 0071aCTh CXOMUMOCTH. CTETIEHHBIE PS/IbL, X CBOWCTBA.
13.Psner Tetinopa u Maknopena. Heo6xoaumoe ycnoBue pasnosxkeHusi. OCHOBHBIE Pa3ioKeHUsI.

Monynb 4 «Teopust BEpOATHOCTEH ¢ JIEMEHTAMH MaTEMaTHIECKON CTATHCTUKI

(OIIK-2)

1. Teopus BeposiTHOCTEH. [IpaBuina komOuHaTopuky. Ilpumepsr. OTHOCUTENBHAS YaCTOTA (4aCTOCTh) COOBITHSL.
2. OcHOBHBIC TOHATHA Teopud BeposiTHocTel. CoObitma W ux kimaccudukanus. I[Ipumepst. 3. Kimaccmueckoe
onpeneneHue sepoatHocTH. CBoiicTBa BeposTHOCTH. [IpumMep. ['eomerprueckas BeposTHOCTS. [Ipumep.
4. AnreOpa coOpiTuil. TeopeMa coXeHUsT BEPOSITHOCTEH ISl COBMECTHBIX M HECOBMECTHBIX coOBITHIL. [Tpnmep.
5. Anrebpa coObitTuil. TeopeMbl YMHOXKEHHS BEPOSTHOCTEH 3aBHCHMBIX M HE3aBHCHUMBIX coObITHH. [lpumep.
BepositHoCTh NOsIBIIEHHS XOTs OB 07JHOTO cOOBITHS. [IpuMmep.
6. ®opmyia mosHOM BepositHocTh. [Ipumep. @opmyia Baiteca. [Ipumep.
7. IloBTOpHBIE HE3aBUCHMBIE UcTibITaHUA. Popmyna bepuymnu. [Tpumep.
8. JlokanpHas u nHTErpanbHas TeopeMsl Jlamnaca. [Ipumep. @opmyna Ilyaccona. [Ipumep.
9. Ciydaiinsle BenmuuuHbL. JluckperHas ciaydaiinas senmuuHa (J{CB). 3axon pacnpenenenus JJCB. Ipumep.
10. Yucnossle xapaktepuctuku JICB: MaTemMaTndeckoe OXHIaHHE, TUCTIEPCHs, CpeaHee KBaIpaTHIECKOEe OTKIOHEHHE,
UX CBOWCTBA U BEPOSTHOCTHBIM CMBICIL.
11. HenpepriBHast crmydaitnas BexmunHa (HCB). MHTerpampHas (QyHKIMsS pactpenerneHus (ompeleicHHe, CBOWUCTBA,
TIPUMEPBI).
12. TuddepennnansHas GyHKuus pacnpeneneHus (onpenelieHne, cBoicTBa, npumepsl). HaxoxeHne MHTErpanbHON
¢byHKIMHK 110 N3BecTHOW nuddepenmansaoi. [Tpumep.
13.Yucnossle xapaktepuctuku HCB: maremarudeckoe 0XKHIaHUE, OUCIEPCUs, CPEJHEE KBAJPATUUYECKOE OTKJIOHEHUE.
[IpumMeps! BoIYKCIIECHUS.
14. Buner paciipeneneanid. PapHomepHoe pacipenenenne. YncnoBsie XapaKTePUCTHKN PABHOMEPHOTO pacIipeeeHHs.
15. HopmansHoe pacnpeneneane. Onpenenenue. YucmoBple XapakKTePUCTHKH HOPMAIBFHOTO PacIpeaeIeHNS.
16. HopmameHoe pacupexneneaune. HopmanpHas KpuBas. BeposTHOCT momagaHWs HOPMAaJbHO paclpeeleHHON
CIy4ailHO! BEIMYMHBI B 3alaHHbIA HHTEpBall. [IpaBuio Tpéx curm.
17. Tloxa3zarenpHOe pacmpenencHre. UWCIOBBIE XapaKTEPUCTUKU ITOKA3aTEIBHOTO pacipenencHus. BeposTHOCTh
[IOTAIaHUs II0KA3aTEJIbHO PACIIPEIEIICHHOM CllydailHOM BEJIMYMHBI B 33JaHHBIN UHTEPBA.
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18. 3akon Oompmmx yncen. Teopema UebOrbieBa u bepHyum, HHTErpaibHas peeTbHAs TeopeMa.

19. 3agaun MaTeMaTHUECKON CTATHUCTUKH. | eHepanbHas COBOKYIMHOCTh M BbIOOpka. CriocoOsl oTOOpa. CTarucTrdeckoe
pacnpeseneHrue BEIOOPKH.

20. Dmnupudeckas pyHKIUS pacrpeneneHus F*(X). IIonuron u rucrorpamma.

21. HecmeméHHOCTB, 3(h()EeKTHBHOCTD, COCTOSTEIBHOCTh TOUSUHBIX OLIEHOK MapaMeTpoB pacipeaeneHus. [ 'eHepanbpHas
1 BEIOOPOYHAs CPEaHsS.

22. I'enepanpHas W BbIOOpOuHas aucrepcuu. ['eHepalibHOE M BBIOOPOYHOE CpeAHEee KBaJPaTHUECKOE OTKIOHEHHE.
«VcnipaBneHHas» qUCTIepCHs.

23. TouHocTh OLEHKH. [loBepuTenbHas BEPOSTHOCTH (HaA&KHOCTH). JloBepurenbHbIH MHTepBas. Mona. MenuaHa.
Pasmax BapsupoBanus. Koaddunment Bapuammm.

24. KoppemsauuonHas tabmuna. KosddunuenTt xoppemsinnn.

25. Jluanu perpeccun. BrimsiHue BEIOOPOYHOTO KO3 GHUIIIEHTa KOPPEIIIUN HAa TECHOTY CBS3H.

26. Beibopounslii ko3 duitnerT koppensnun. JInaerHas Koppesmus.

Kpurtepnu ouenkn
MakcuMabHOE KOJHYEeCTBO 0AJIJIOB 32 YCTHBINM OTBET — 5 0aJIOB.

® 5 fannoe cmasumcs, eciu 0OyUAOUWUIIC:
Tokazvisaem 2nyb6oKoe u NOIHOE 3HANHUE U NOHUMAHUE 8CE20 00bEMA NPOZPAMMHO20 MaAmepuald, noIHOe NOHUMAHUEe
CYUWHOCMU PACCMAMPUBAEMBIX NOHAMUL, AGNEHUL U 3AKOHOMEPHOCMEl, Meopuli, 83aUMOC8sa3ell.
Ymeem cocmasume nonmvlil u npasuibHelli omeem Ha 0CHOBe U3YUeHHO20 MAMepUudid; 8bl0enams 2lasHble NOT0HNCeHUS,
CamMocmosamenvHo  NOOMEepHCOams —~ Omeem  KOHKDEMHbIMU — npumepamu, — @Qakmamu, camoCmosmensHo U
apeymMeHmuposano oOenamv auaaus, oboduams, 6vi600bl. Ycmawnasnueaem medcnpeOmemusie (Ha OCHO8e pauee
NpUOBpemenHbIX 3HAHUL) U SHYMPUNPEOMemHble C8:3U, MBOPYECKU NpUMeHsem NOJYYeHHble 3HAHUS 8 He3HAKOMOU
cumyayuu. IlocnedosamenvHo, uemKo, c6513HO, 0OOCHOBAHHO U 0e30WUOOUHO Uu3nazaem Y4eOHbIll mamepuain: oaem
omeem 8 02UHeCKOU NOCIe008aAMENbHOCIU C UCNOIb308AHUEM NPUHAMOL MePMUHONIO2UY, Oelaem cOoOCmEeHHble
66160001, POpMUPYEem MOYHOE OnpedeieHue U UCMONKOBAHUE OCHOBHBIX NOMAMUL, 3AKOHO8, MeOopuil, NPAGUILHO U
obcmoamenvHo omeeuaem HaA OONOIHUMENbHblE 60npockl npenooagamend. CamocmosmenvHo U pPayuOHANLHO
ucnonvzyem  HaciAOHble  NOCOOUS,  CHPABOYHbIE — MAMEPUANbl,  V4eOHUK,  OONOIHUMENbHYIO — IUmepamypy,
NEePBOUCHOYHUKY, NPUMEHSIEI CUCEMY VYCI0BHbIX 0003HAYEHUL Npu  6e0eHUU 3anucell, CONPOBOACOAIOUWUX OMBEMm,
ucnonvzyem 075t O0KA3amMenbCmed bl800bl U3 HAOIOOEHU U ONbINOE.
Camocmosmenvho, ygepeHHo u 6e30uuboYHO npuMeHsem NoaydenHsvle 3HAHUS 8 peuleHuu npooiemM Ha meopuecKoM
yposHe, donyckaem He Oollee 00HO20 Hedo4ema, KOMOPbLil 1e2K0 UCHPAgisem no mpebosanuro npenooasameis, umeem
HeoOX00uMble HABLIKU pAbOmMbl ¢ Yepmedcamu, cxemamu U 2epauKkami, CONYMCMEYIOWUMU OMEemy, 3anuc,
conposodcoarowe omseem, COOMEEMCmMeyon mpebosaHusM.

o 4 panna cmasumcs, eciu 00yYAOWUIICA:
Tokasvieaem 3nanus 6ce2o U3yUeHHO20 NPOSPAMMHO20 Mamepuaid. Jaem noiHulil U NPABUTbHYIIL OMEenm HA OCHO8e
U3YUEHHBIX Meopull, OONYCKAen He3HAYUMeNbHble OWUOKY U HedoUembl NPU 80CHPOU3EEOCHUU U3YUEHHO20 MAMEPUAA,
onpedenenus NOHAMUL, HEMOYHOCMU NPU UCNONb308AHUU HAVUHBLIX MEPMUHOE UNU 6 8bl800AX U 000OWEHUAX U3
HaOMOOeHUll U ONBlMOs, MaAmepuan usideaem 6 OnpedeseHHOU N0SUYeCKOU NOC1e008aMeIbHOCMU, NPU IMOM
donyckaem 00HY He2pyOYI0 OWUOKY Uiy He Ooiee 08YX HedoYemos U MOMCem UX UCHpasUmb CaMOCMOIMENbHO Npu
mpebosanuy Uiy NPy HebOoILWO NOMOWU NPENnO0ABAMEs, 8 OCHOBHOM YCEOUL YUeOHbIl Mamepuai, noomeepicoaem
omeem KOHKPEmHbIMU RPUMEPAMU,; NPABUILHO OmMEedaem Ha OONOIHUMENbHbIE BONPOCHL NPEn00a8ames.
Ymeem camocmoamenvro evidename 2nasHble NONOJCEHUS 6 U3VHEHHOM Mamepudne, HA OCHOBAHUU (akmos u
npumepos 060b6wams, deiams 8bl800bl, YCMAHABIUBATND BHYMPUnpeoMemusle cesizu. IIpumensem nomyueHHvle 3HAHUS
Ha npakmuke 8 UOOUSMEHEHHOU cumyayuu, coondaem OCHOBHble NPAGUNA KYJIbMypbl YCMHOU U NUCbMEHHOU peyl,
UCNONb3Yem HAYYHbLE MEePMUHDL.
He obraoaem docmamounvim HasbikomM pabomvl CO CAPABOUHOU JIUMEPAMYPOL, YY4eOHUKOM, NEPBOUCTOYHUKAMU
(npasunvHo opuenmupyemcs, HO pabomaem meodnenHo). [lonyckaem Hecpybvie HapywieHUs NPAul 0QOPMIEHUs
NUCbMEHHBIX pabom.

® 3 fanna cmasumcs, eciu 00y4AOWUICA:
Yceoun ocnosnoe codeporcanue yuebnoco mamepuana, umeem npooenvl 8 YC60eHUU MamMepuald, e npensimcmsyroujue
oanbHeluemy YC80eHUI0 NPOZPAMMHO20 MAMEPUAnd;, MAmepual usiazaem Hecucmemamusuposanio, GpasmenmapHo,
He 8ce20d Nocied08amenbHo.
Tlokasvieaem HeOOCMAMOUHYIO CHOPMUPOBAHHOCL OMOEIbHLIX 3HAHUNL U YMEHUll, 6bleo0bl U 0000ueHls
apeymeHmupyem ciabo, OOnycKaem  Hux OwuoKu.
Jlonycmun  owubKu U HEeMOYHOCMU 6 UCHONb306AHUU HAYYHOU MEePMUHONOSUU, ONpeOeieHUss NOHAMuUL O0dl
HEOOCMamouHo YemKue, He UCNONIb306dl 6 Kadecmee OO0KA3AmelbCmed 6bleoobl U 0000weHus u3 HabmooeHull,
axmos, onvimos unu 0ONnyCmui OWUOKU NPU UX UZTONCEHUL.
Hcnoimvisaem 3ampyonenuss 6 npumeHeHUU 3HAHUL, HeOOXOOUMBIX Ol peuieHus 3a0ay pPAa3TudHbIX MUunoe, npu
00bACHEHUU KOHKPEMHbIX S6IeHUL Ha OCHOGe MeOpUlL, U 8 NOOMBEPIHCOCHUL KOHKDEMHBIX NPUMEPO8 RPAKMUYECKO20
npuMeHeHUs meopuil.

40



Omeeyaem HeNoOIHO HA BONPOCHL Npenodasamens (VAYCKAA U OCHO8HOE), Ul 8OCHPOU3BOOUM COOePICaAHUe MeKCmd
V4eOHUKA, HO HeOOCAMOYHO NOHUMAEN OMOEbHbIE NOIONCEHUSA, UMeIOjiLe BUNCHOe SHAUEHUE 6 IMOM meKCe.
Obuapyscusaem HedOCMAMOUHOE HOHUMAHUE OMOENbHBIX NOJIONCEHULl NPU BOCHPOUIBEOCHUU MeEKCTNAa y4eOHUKA
(3anuceti, NepPEOUCIIOYHUKOB) UMW OmMEeyaem HeNnOIHO HA 8ONPOCHl Npenodasamens, OONYCKas OOHY - 06e epyobvle
OWUOKU.

o 2 panna cmasumcs, eciu 00yYAOWUIC:
He yceoun u ne packpwin ocnognoe codepaicanue mamepuand,; He oenaem bl800086 u 0000ueHuil.
He 3naem u ne nonumaem 3naqyumenvuyio uiy OCHOGHYIO 4aAcmb NPOSPAMMHO20 MAMEPUANA 8 NPeoenax noOCmagIeHHbIX
80MPOCO8 UNY UMeem ca1ado chopmuposanvle u HenoaHvle SHAHUA U He YMeem NPUMEHAMb UX K peUeHuio KOHKpemHbIX
80NpPOCO8 U 3a0au no oopasyy.
Ilpu omeeme (Ha oO0un 6onpoc) donyckaem 6Oofiee 08YX epyObIX OWUOOK, KOMOpble He MOXdCcem UCHPASUmMsb 0ddxce npu
nomowu npenodasamens.
He mooicem omeemumu Hu Ha 00UH Ux ROCMABIEHHBIX BONPOCOS.
Tornocmuto He ycgoun mamepudar.
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Ouenounvle cpedcmea 01 MeKyuie2o KOHmpos
I[IpumepHbIe 3a1aHus 1J1s1 KOHTPOJILHOI PagoThI
0 TUCIUILTNHE MaTemMaTnka

1. 3apayu ans KoHTPOJibHOH padoTsl mo MOAYJIIO 1 1 2.

Hwxe mnpuseneHsl TaOiMIbl HOMEPOB 3a/ad, BXOIAIIMX B 3aJaHUd Ha KOHTPOJBHYIO  paloTy.
OOyyaromuiicsi BBINOJHSAET TOT BapHaHT KOHTPOJIBHBIX PaOOT, KOTOPHIH COBIANaeT ¢ mocienHeil mudpoii ero
yueOHoro mudpa. [1pu sToM, ecim npeanociendss mudpa yaeororo mudpa ectb uucio HeuetHoe (1, 3, 5, 7, 9),
TO HOMEpa 3a/ad Ul COOTBETCTBYIOIIETO BapHaHTa JaHbl B TaOJ. 1; eciu xe mpeamocienHsas mudpa yaeOHOro
mmdpa ecTh YMCI0 YETHOE WM HOub (2, 4, 6, §, 0), To HoMepa 3aau [yl COOTBETCTBYIOIIETO BapUaHTa JaHbI B
Tabm.2

TABIUIA 1
No Homepa 3aga4 1151 KOHTPOJbHBIX padoT
BApPHMaHTAa
1 1 21 41 61 81 101 121 141
2 2 22 42 62 82 102 122 142
3 3 23 43 63 83 103 123 143
4 4 24 44 64 84 104 124 144
5 5 25 45 65 85 105 125 145
6 11 31 51 71 91 111 131 151
7 12 32 52 72 92 112 132 152
8 13 33 53 73 93 113 133 153
9 14 34 54 74 94 114 134 154
0 15 35 55 75 95 115 135 155
TABJIUIA 2
Ne Homepa 3ana4 1J1s1 KOHTPOJIbHBIX padoT
BaApHaHTAa
1 6 26 46 66 86 106 126 146
2 7 27 47 67 87 107 127 147
3 8 28 48 68 88 108 128 148
4 9 29 49 69 89 109 129 149
5 10 30 50 70 90 110 130 150
6 16 36 56 76 96 116 136 156
7 17 37 57 77 97 117 137 157
8 18 38 58 78 98 118 138 158
9 19 39 59 79 99 119 139 159
0 20 40 60 80 100 120 140 160
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2. 3agaum 1J1s1 KOHTpPOJBHOK padoTsl mo MOAYJIIO 3 u 4.

TABIUIA 1

Ne Howmepa 3ama4 11 KOHTPOIBHBIX paboT

BapuaHTa
1 161 181 201 221 241 261 281 301 321
2 162 182 202 222 242 262 282 302 322
3 163 183 203 223 243 263 283 303 323
4 164 184 204 224 244 264 284 304 324
5 165 185 205 225 245 265 285 305 325
6 171 191 211 231 251 271 291 311 331
7 172 192 212 232 252 272 292 312 332
8 173 193 213 233 253 273 293 313 333
9 174 194 214 234 254 274 294 314 334
0 175 195 215 235 255 275 295 315 335

TABJIUIA 2

Ne Howmepa 3ama4 1 KOHTPOJIBHBIX paboT

BapHAHTAa
1 166 186 206 226 246 266 286 306 326
2 167 187 207 227 247 267 287 307 327
3 168 188 208 228 248 268 288 308 328
4 169 189 209 229 249 269 289 309 329
5 170 190 210 230 250 270 290 310 330
6 176 196 216 236 256 276 296 316 336
7 177 197 217 237 257 277 297 317 337
8 178 198 218 238 258 278 298 318 338
9 179 199 219 239 259 279 299 319 339
0 180 200 220 240 260 280 300 320 340
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1 - 20. Tans! BeKTOPHI a (ag; ay; az), b (by; by; b3), ¢ (cy; ¢o; ¢3) 1 d (dy; dy; d3) B HEKOTOpOM Gasuce. [Tokasats,
YTO BEKTOPHI 4, b, C 06pasyroT 6a3uc, U HaTH KOOPIUHATHI BekTopa d B 9TOM Gasmuce.

1. a (1;2;3), b (-1;3;2), ¢(7;-3;5), d(6;10;17).
2. a(4;7;8), b(9;1;3), ¢(2;-4;1), d(1;-13;-13).
3. a (8;2;3), b (4;6;10), ¢ (3;-2;1), d (7;4;11).

4, a (10;3;1), b(1;4;2), ¢(3;9;2), d(19;30;7).
5. a(2:4;1), b(1;3:6), ¢(53;1), d(24;20;6).
6. a(1,7;3), b(3;4;2), c¢(4;85), d(7;32;14).
7. a (1;-2;3), b (4;7;2), c¢(6;4;2), d(14;18;6).
8. a (1;4;3), b (6;8;5), ¢(3;1;4), d(21;18;33).
9. a (2;7;3), b(3;1;8), c¢ (2;-7;4),d (16;14;27).
10. a (7;2;1), b (4;3;5), ¢(3;4;-2), d(2;-5;-13)
11. a(4;1;0) b (0;1;-2) ¢ (3;-1;1), d (-5;9; -13)
12. a(-1;1;0) b (0; 5; 1) ¢ (3;2;-1), d (-15;5; 6)

13. a (1;3;0) b (1;0; 1) ¢ (0;-2;1), d (8;9; 4)

14, a(2;1;0)b(1;-1;0)c(-3;2;5), d(23;-14; -30)
15. a(2;1;0)b(1;0;1) c(42;1), d(3;1;3)

16. a(0;3;1)b(1;-1;2) ¢ (2;-1;0), d(-1;7;0)

17. a(1;-1;2) b (3; 2;0) ¢ (-1;1;1), d (11;-1; 4)
18. a(1;1;4)b(-3;0; 2) ¢ (1;2;-1), d (-13; 2; 18)
19. a(0;-2;1) b (3;1;-1) ¢ (4,0;1), d(0;-8;9)

20. a(0;1;5) b (3;-1;2) ¢ (-1;0;1), d(8;-7;-13)

21 - 40. [lanbpl KOOpAMHATHI BEpPIIMH NHpaMunsl A;A,AzA, Haiitu 1) nmuny pebpa AjAj; 2) yroa mexay
pedpom AjA, u AjA4; 3) yroan mexay peopamu AjA,; u rpaHbio AjAyAsz; 4)miomians rpaHu AjAjAs; 5) o0beMm
nupaMmubl; 6) ypaBHeHUEe MpsMoil AjA,; 7) ypaBHeHHUE MIOCKOCTH AjA,Az; 8) ypaBHEHHUE BBICOTHI, OMYIICHHON W3
BepIIMHBI Ay Ha TpaHb AjA,Az. Clenath 4yepTex.

21 A1(4:2;5), A2(0,7;2), A3(0:2,7),  Aq(1;50).
22. A1(4;4;10), A,(4;10;2), A3(2;8;4), A4(9;6:4).
23. A1 (4:6:5), Ar(6:9:4), A3(2:10;10), A4(7;5:9).
24. A1 (3;5:4), Ay(8:7:4), As(5;10;4), A,(4;7;8).
25. A1 (10:6:6), Ay(-2:8:2), A3(6:8:9),  A4(7:10;3).
26. A1 (1;8;2), Ay(5:2;6), As(5:7:4), A4(4;10;9).
27. A1(6;6;5), A,(4:9;5), As(4;6;11), A,4(6;9;3).
28. A1(7:2;2), A (5757),  As(S5:331),  Ag(2i37).
29. A;(8;6;4), A,(10;5;5), As3(5:6;8), A4(8;10;7).
30. A1 (75753), A2(6:5:8),  A3(3:5:8),  Aq(8:41).
3L A1(133;6), A2(2;2;1), As(-1;0:1),  A4(-46;-3).
32. A (-4:2:6), Ay(2-3:0), As(-10:5:8),  A4(-5:2;-4).
33 ALT24), ATl AsB3il),  Ag(-42:0).
34 A1(2;14), A2(-15-2), As(-7:-3;2),  A4(-6:-3;6).
35. A1 (-1;-5;2), A,(-6;0;-3), As3(3;6;-3),  A4(-10:6;7).

36. A1 (0;-1;-1), A2(-2;3;5),  As(1i-5:-9), A4(-1;-6:3).
37.A1(5:2,0), A2(2:5:0), As(1:2;4),  A4(-1;151).

38.A1(2;-1;-2), Ay(1:2;1), A3(5,0;-6),  A4(-10:9;-7).
39.A1(-2,0;-4), Ax(-;7;1),  As(4;-8;-4),  A4(1;-4:6).
40. A1 (14:4:5), Ap(-5:-3:2),  A3(-2;-6;-3),  A4(-2;2;-1).

41 - 60. Jlana cucteMa TUHEWHBIX YPaBHEHUIA:
a11X1 +a12Xy +a13X3 =by,
ap1X] +agXp +a3X3 =by,

ag1X1 +agyXp +azzXz =hg

JlokasaTs ee COBMECTHOCTB M PeIINTh IByMs crocobamm: 1) metomom ["aycca; 2) cpeacTBaMu MaTpUIHOTO
ucuucnenus; 3) metogom Kpamepa.
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41.

43.

45.

47,

49.

51.

53.

55.

57.

59.

3Xq +2X9 + X3 =5,

2%y +3X9 + X3 =1, 42.
2% + X9 +3%g =11
4X1 —3Xo +2X3 =9,
2X1 +5%X9 —3x3 =4,
5%1 +6Xy —2x3 =18.

44,

4X1 + X9 —3X3 =3.

X1 —2Xp +3X3 =6,

2Xq +3Xy —4xg =20,

3Xq —2X9 —5X3 =6.
X1 + X9 +2X3 =-1,
2X1 —Xp +2X3 =4
4X1 + X +4X3 =-2.

2X1 — X2 —3X3 =-1,
X1 +5Xo + X3 =0.
1—4X2 —2X3 =-3,
8Xl+3X2—6X3 =2, ’ 3X1+X2+X3=5,
3X1 —5X2 —6X3 =-T.

2X1 —Xp — X3 =4, 3Xq +4Xy +2X3 =8,
3Xq +4xy —2X3 =11, 46.
3X1 —2Xy +4x3 =11
X1 +Xo —Xg =1, X
48

7X1—5X2 =31, X1+2X2 +4X3 =31,
4xq +11xg =43, 50. $5xq + Xy +2%3 = 20,
2X1 +3Xp +4x3 =-20. 3Xp —Xp + X3 =10.
2x -3y -5z=1, Xx-3y+z=2,
3X+y—27=-4, 2 12x+y+32=3,
X—2y+12z=5. 2Xx—y—-22=8
2x+3y-z=2, 4x+3y -2z =-1,
X—Yy+3z=-4, 3X+y+2=3,
3X+5y+z=4. X—2y-3z=8.
Sx—2y+z=-1, 3X+ 3y +27 =1,
2X+Yy+22=6, 6. 2X+y-12=3,
X—3y—-z=-b5. X—2y-3z=4.
2X-y+3z=1, - X—2y+2=4,
X+2y+12=38, "{2x+y+3z=5,
4x-3y—-2z=-1 3X+4y+z=-2.
2X—Yy+3z=3, 50 3X+y-2z=1,
X+2y+2=2, "< Xx-2y+3z=5.
X—-3y+4z=-1. 2X+3y—z=-4.

61 - 80. Haiitu npenensl GyHKIUH, HE MOJIB3YSCH MTpaBuiioM JlonuTais.

. 1-2x
a) lim ;
Xx—0 3X — 2

61.

1-cosx .

B) lim 2
x—0 Bx

x4
N a)“m—j?—ﬁ
x—0 27 +1
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6) lim
x—0

r)

X—>0

6) lim
X—7

V1I+X—=+/1-X
3x ’

. (x+3]x
lim| —= | .
X—2

V2+XxX -3

X—7



63.

64.

65.

66.

67.

68.

69.

70.

B) lim
x—0

a) lim
X—0

B) lim
x—0

a) lim
X—>o0

B) lim
x—0

a) lim
X—%0

B) lim
x—0

a) lim
X—>30

x—0

a) lim
X—0

) lim
x—0

a) lim

X—>0

B) lim
x—0

a) lim
X—%0

B) lim
x—0

a) lim
X—%0

arcsin3x
5x
2x3 +x% -5 )

X3+ x-2

v1-c0s2x

X
3x* +x2 -6
2x* —x+2

S9X
arctgx’

2x? +6X—5
5x2 —x—1

COSX —COS° X _

X2

3+x+5x* .
x4 —12x+1

sin3x
x—2x2+5x4_
2+3x% +x*
1-cos6x
1-cos2x’
5x2—3x+1_
3x% +x-5
o X
w3)

ﬂ

7x4—2x3+2_

x*+3
1-cos4x .

2tg2x

8x° —3x? +9
2x% +2x2 45

) lim5xctg3x;

x—0

46

. £2X_1]X
r) lim :
x—oo\ 2X+1

_x—+/x
6) lim 5 ;
=1 X% —X

. (4x+1)2x
r) lim .

x—o\  4X

6) lim

X -

x>0 \/1+3x -1
1
o lim(1+2x)" .

Xx—0

. 1-+1-x2
6)hm——————ﬁ

x—0 x2

r lim x[In(x+1)—Inx]
X—>00

VI+3x —+1-2x
2 7

6) lim
x—0 X+ X

r lim(2x+1)In(x +3)—Inx]

X—>0

A14+3x% -1
6) lim—m—;
x>0 x24x3

r lim(x=5)[In(x—3)—Inx]

X—>00

i \/2x—l—\/§_
6) lim—;
x—3 X—3
X

)3X—3

r lim(7 —6x

x—1

V1+3x—+/2x+6

6) lim
X—>3 x? —5x

e

r lim(3x-5)
X—2
. X—2

6) lim ;
X—=2 /12X —2

2

x-3

~

r) Iim(3x—8)(

X—3



71.

72.

73.

74

75.

76.

77.

78.

o

. X’ —x-6
a) lim————;
x=>3X° -6X+9

. Xtgx
B) lim ————;
x—01—cos4x

X2 —4x+4
a)hm——jf———;
x=2 X -4

. arctgx
B) lim ;
x>0 6X

. X3 +8
a) “m'TT____'
X>=2 X" +X-2
2
p lim 9.
x—0 5x

i x2—7x+10_
a)hm—?——————,
x=5x° —10x + 25

) lim xctg4x;
x—0

- (x-5)
a)hm—E—————n
x5 x° -=3x-10
sin4dx

B) lim ;
x—0 tgXx

. x2—6x+9_
a)hm——i————
x—o  X° =27

1—-cosx .
2 L

B) lim
x>0 X
 2x%2 4+ x-3
a)hm—i—————;
x>l xe -2x+1

. 1-cos6x
B) lim ——;
x—0 3x
. 2x24+5x-3
a)lm1—77—————;
X—>-33X° +11x+6
o lim 93X
x—0 SIiNn5X

2x2+3x—2_

y lim ;
) (x+2)2

X——2

47

. x2 —4
6) lim ——;

x>-2+1-4x -3

1-2x
r)Hm(l————] .
X—>00 X+4

N2X+3 -3

6) lim 5
=3 Xx° -9

2 4x+1
r) Hm(l— j :
X—>00 4x -3

6) |im2\/;—_2;
x—>4 X —6X+8

2 j1—3X
2x -5 '

. x+1
6) lim

x>-1~/3x+7 -2

4 j2x—3
4x +1 '

. AIX+3-2
6) lim———;
x>l /x—1

6 x+1
r) Iim(l— 2 ) .
X—>00 3x-2

X2 -x-=2
6) lim ;

x>1/4x+1-3

X

o lim(4-3x)"" .

x—1

X—>00

r) Iim(l—

r) Hm(1+

X—»0

6)Ihn( 9x2-+4x-3x)

X—»00

X

o lim(5-2x)"".

X—2
6) lim ﬂ .
x—5+/2x—1-3"
2
. x—-3
r lim(7 - 2x)
X—3
6) Hm(Zx—V4x2+3x)
X—>0



1

o lim —2X . . T
x—0 arctg2x r) X'_')m_1(2X+3) :
o (x—1)? o J1-x-2 .
a) lim————; 6) lim ————;
_ x>14x% + x5 x>-34 —+/1-5x
s sin? 2x .
B) lim : . X+2
o 2 r) XI_|>n_12(2x+3) .

81 — 100. Haiitu npousBoaHbIe @& JIAHHBIX (DYHKIHH.

& 2)y:xxx; & Z)ylelx;
o)Xg(y/x)=5x 0)x—y+arctgy =0.
a)y=xy(1+x2)/(1-x) a)y=(3+6x)/+/3—4x+5x?;
6)y=1/tg%2x; 6)y =sinx—xcos X;

) 6)y =arcsiny/1-3x; ) 6)y =x"1nx;

8 3
&)y =x'"™; 2)y =x"19%;
9)ysinx=cos(x-y) 0)(y/ x)=arctg(x/y).
a)y=xla’ -x*; a)y=1/Vx? +1+5Yx° +1;
6)y=sin’ x/(2+3cos? x); 6)y = 2tg3(x% +1);
6)y=(xInx)/(x-1); 6)y = 3arc'[g><3 .

3 S '

2)y = (arctge)"™; 2)y = (arctg)”;
0)y=(e* -1)(e' ~1)-1=0. 0)y’x=eY'*,
a)y =3(1+x*)I(1-x*); a)y=3Yx%+5x* -5/ x;
_ 2 )
0)y=(1/2)tg"x+1ncosx; 6)y=1n/(1-sinx)/(1+sinx);
X
=arctg———:
Y gl+x/l—x2 &)y =arctg(tg °x);

~ 5 oo

@ 2)y =(x+x2)%; ® 2)y = (sinx)"™;

0)x* +y® —3axy=0. 0)Xx—y+asiny=0.
a)y=5vx%+x+1/x; a)y=+vx2 +1+3¥x3+1;
6)y=2"e™; 6)y =(1/3)tg®x —tgx-+ x;
e)y:arcsinxlle—xz; 6)y =arctg )3(:;

e 2)y=(cosx)*; & 2)y =(cos x ) -

X

a)y =2J4x+ —$;
Vxd +x+1

6)y:(ecosx +3)2;

8)y =1nsin(2x+5);

o)lny=arctg(x/vy);
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a)y =x%y1-x2;

6)y =4sinx/ cos? x;

¢)y = arctge®*;

0)x —y+eYarctgx=0.



a)y =2JAx—3-——> a)y = x*y/1+ x?;
Vx3—x+1 . 3
6)y = 4sin x/cos” x;

o)y = (2 +3)%

g'v- 6)y = 1nsin(2x —5); S 6)y = arcsin(e™)
2y =x"; 2)y =x°"%;
o)g(y/ x) = 9x. o)X + y —arctgy = 0.
a)y = x/(L—x2)/A+ x) a)y = (3+6x) / 4/3—4x+5x;
6)y:1/tg32x; 6)y = sin X—XCOS X;
) 6)y = arcsin~/1 + 3x; S 6)y = x"1nx;
2)y = x19; 2)y = x"'%;
0)ysin x = cos(x + y) 0)(y/x) = arctg(x/y).
a)y =x/va? +x2; a)y =1/Vx? +1-53x% +1;
6)y =sin? x/(2 - 3cos? x); 6)y = 2tg3(x? -1);
g. e)y = (xlnx) /(X +1); 8 e)y — 3a\rctgx3 ;
_ Inx.
Ay = (@90 )y = (arctg)
— (e Yo _1—
dy=(€"+1E’+1)-1=0. ())yzx:ey’x.
a)y =Y (L x) (L +x%); a)y =3x° +5x* —5/x;
6)y = (1/2)tg*x~Incos x; 6)y =1ny/(L—sin x) /(L+sin x);
X 2
: 6)y = arctg ; . )y = arctg (tg°x);
N~ [ 2 [0}
@ it Lrx @ 2)y = (sin x)1™;
)y =(x=x)7% o)x—y+asiny=0.
0)x% - y* —3axy = 0.
a)y =53x% — x —1/x; a)y =Vx2 —1 + %3 —1;
6)y = 2%e*; 6)y = (1/3)tg>x + tgx + X;
o s)yzarcsinxlvl—xz; 8)y = arccrc li_)z(;
o —

2)y = (cosx)?*;
0)lny = arccre(x/y);

2)y = (cosx)*";

100.

o)x + y —eYarctgx = 0.

101 - 120. UccnenoBath MeTomaMu Tu(GepeHIINaTHFHOTO HCUHCICHAS (YHKIUIO U, CIIONB3YS Pe3yIbTaThl
HCCIIeIOBaHMS, IOCTPOUTD €€ TpadHK.

101. y = 4x/(4+x%) 102. y = (-1)/(x* +1)
103. y = (x*+1)/(x*-1) 104. y = x*/(x-1)
105. y = x}/(x*+1) 106. y = (4x*+5)/x
107. y = (x*-5)/(x-3) 108. y = x*/(x3-1)
109. y = 4x3/(x*-1) 110. y = (2-4x%)/(1-4x%)
2
111, y = (1) /X 112, y=xe %
2
113, y= e2X X 114, y = x%-21nx
115. y = 1n (x*-4) 116. y = e¥®0
2
117. y = 1n (3+1) 118. y = 20 e X
119. y = 1n (9-x%) 120. y = (x-1)e¥>*.

121 - 140. Haiiti HeomnpezeaeHHbIe HHTETPaJIbl. B IBYX NepBBIX NpuMepax a) U 0) NMPOBEPUTH PE3YJIbTATHI
1 epeHIMpOBaHIEM.

.2
122. a)[es™ Xsin2xdx;  6)farctgy/xdx;
dx dx
6) —5 N ——
X~ +8 1+39x+1

49



122.

123.

124.

125.

126.

127.

128.

129.

x3dx ]

V1- x8

a)|

3x —7)dx
o)] . ( . )
X© +4X

a)f dx ;

cos2 X(3tgx+1)

dx

G)I b}
x3+x2 +2X+2

f cos 3xdx
4+sin3x’

x2dx )
x3 +5x2 +8x+4
sin xdx
a)| .

3V0082 X ’

f (x+3)dx

x3 +x2 2X

G)I

a)j (x +arctgx)dx :

1+x2

(x2 —3)dx _
x4+5x2 +6
Iarctg\/_dx
«/_(1+x)
x2dx ]

x4 _81
sin xdx

6)_[

e)j

a)| ;——

3\/3+2cosx
(x —Xx+1)dx
x4 +2x2 3

o)

+4x+16

6)je*an(1+3e* )dx;

dx
sinx +tgx

2)]

6)] x3%dx;

dx
)| .
«/x+3+3\/(x+3)2

arcsmx
Vi— x2

2
3)jwdx_

%x+1

6)x2e3de;

0)]

I cos xdx
1+COSX

6)J'xarcsin£dx;
X

)I (4/_+1)dx
(x/_+4)\/»

6)jxkn(x +1)dx;

A X+ 5dx
1+%x+5

6)| xsinxcos xdx;

2)J

3).[ dx

3cosx+4sinx

o) X2 sin4xdx;

(x - 1)(%+1)dx

N2
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3,/4 anx)dx
130. a)ju; 6)[ xan2 xdx:
X
3_
6)IMJ | |
x4+6x2+8 2SinX+CcosSX+2
131.
a)[eSIN X sin xdx; 6)jarctg>dX'
dx
8) ; e)f
jx?’—8 \/x+1
132, a)j%; 6)[eXan(L+eX)dx;
X —
2
2X< —3x+1. dx
R sinx-tox
3
X~ dx X
133. a)| ; 6)[ x37dx;
\ll—x8
. (3x+7)dx . 2| dx
x3+4x2 +4x+16 =3+ 3 (x-3)2
dx xarcsin x
134. a)f X 6)| dx
cos? X(3tgx—1) V1-x2
dx _ X% +1-x
2l X3 —x242x-2 gl 3x-1 ax
135. a)[ :iss?i’:dg);; 6)x e¥dx ;
2
X dx cos xdx
¢)| D) :
x3 +5x2 +8x+4 1-cosx
sin xdx .1
136. a) ; 6 )| xarcsin—dx;
J.?’\lcosz X I X
o (x—2)dx (J_ 1)dx
X% +x2-2x’ (f 4)\/_
137. a)| a;Ctgxf'X; 6)] xan(x? —1)dx;
+X
o) (x2 +3)dx I\/ dx
x4 +5x% 46 1+3/x -
138. a)j%?(' 0)[ x cos xdx;
x2dx dx
e)j 4_81' 2)13cosx—4sinx'
139. a)j%; 6)] x?sin 4xdx;
—Z2CO0SX
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(x2 —Xx+1)dx Z)I(\/;+1)(§/§+1)dx.

6)I

x4 +2x2 -3 Ux?
3/4 - nx)d
140. a)jﬁ; 0)[ xan xdx;
X
(x3+3)dx ] dx
Y o Y —————.
X" +6X° +8 2sin X—CcoSX+2

141. Beraucuth miomans GUryphl, OrpaHHIeHHOM napabomoii y = 3x°+ 1 u
npsiMon y = 3x + 7.
142. Beraucauts mwionaab GUrypsl, OrpaHHYCHHOMN OJHOM apKOH IIUKIIO B
x=a(t-sint),y=a(l-cost), (0<t<2x) uocsio Ox.
143. Beraucauts wiomanb GUTrypsl, OrpaHHuEeHHON KapaHOUIOH
r=3(1 + cos ¢).
144. BeruncnuTh mioniaab GUrypsl, OorpaHHYeHHON YEThIPEXJIETIECTKOBOW P0O30ii
r = 4sin 2¢.
145. BeuucauTh 00beM Tela, OOpa30BaHHOIO BpalleHHEM BOKpPYr ocu OX (uUrypsl, OrpaHHYCHHOI
napaGonamu y =x° 1 y = \/; .

146. Bpruucnute 0o0BeM Tena, 0Opa30BaHHOTO BpamieHHeM BOKpyr ocu OXx ¢UTYpHl, OTrpaHUYeHHOU

nomysmmancom y = 3V 1— X2 , mapabomnoit x = 4/1—Y u ocsio Oy.

147. Beruucauth 00beM Telia, 00pa30BaHHOTO BpaleHHeM BOKpYT ocd Oy GhUTypsl, OrpaHUUCHHON KPUBBIMHU )
=2/(1 +x* u y=x"
148. BeryrcnuTh JUIMHY IyTY MOJNYKyOU4ecKo# napadosisl y = (X - 2)3 ot Touku 4 (2;0) mo Touku B (6;8).
149. Berusicnuth qmuny kapauaouasl F = 3(1 - cosg).
150. BerurcnuTh JUIUHY OJHOM apku HUKIouas! x = 3(t - sint), y = 3(1 - cost), (O <t< 27[). .
151. Borucuts JUIHHY IYTH y = |nX, +/3 < X <+/15.
152. . Boeuuciauth 00beM Teja, 00pa3oBaHHOIO BpalleHHeM (Urypbl, OrpaHMYEHHbIX TpaduKamMu (QYHKIHH
y=-—X*+5x—-6, y=0..Ocs spamenns OX
153. Beraucnuts miomans Gpurypel, orpaHuueHHON rpadukamMu GyHKImi. y = ( X — 2)3 ,
y=4x-8.
154. BerunenuTs mroniaas Gurypsl, orpaHHYeHHON JIMHUSIMH, 3a/JaHHBIMH yPaBHEHHSAMH.
X =42 cos’t,
{y =24/2sin’t,
x=2 (x>2).

155. Beraucnuts mwiomanb GUrypsl, OrpaHIYEHHON JTMHUAMU, 3aJaHHBIMH B TIOJSIPHBIX KOOPAMHATAX.
r=4cos3p, r=2 (r=2).

156. . BbIUUCINTD JUIMHY IyT'H KPUBOH, 33J]aHHOM MapaMeTpU4eCKUMHU YPaBHEHUSIMHU

{x =5(t-sint),

y =5(1-cost),
0<t<r.
157. . BbluncnuTe JUIMHY JAyTM KPHUBOW, 33JaHHOM YpaBHEHMSIMM B IIOJSIPHBIX ~ KOOpJAMHATax

p=3e""  —x/2<p<n/2.
158. Beraucintbh 00beM Teda, 0Opa3oBaHHOIO BpalleHHeM (UIypsl, orpaHM4YeHHOH Tpadukamu QyHKIMH

y =sin? X, X =7Z'/2, y = 0.. Ocb Bpamenns Ox
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159. BeraucauTh JUIMHY AYTH y = —arccoS+/ X + 1 [x—x%, 0<Xx <1/4.
160. Boruncauts mmHy ayru y =2 —g", |n\/§ <x<lIn \/§

161 - 180. Haiitu obmree pemenue audhepeHInanI-HOr0 ypaBHSHUS.

161, (X —y2)y'=2xy. 162. (1+x2]y'—2xy:(1+x2)2'
163. xy' = yin(y/ x). 164. Xy'+y—3=0.
165. wy'+xe! X -y =0 166. y'cosx=(y +1)sinx,
167. Xy'-y= x2+y2. 168. x2y’:2xy+3.
169. x2y’+y2—2xy=0. 170. xy’'+y-x-1=0.
171. (1— xz)y” = xy. 172. 29" +(y)2 +(y')* =0.
173. y"+Y'tgx =sin2x. 174, y"+(L/ X)y' = x2.
175. 1+(y")2 +yy" =0, 176. y'(1+y)-5(y')% =0.

3 2

177. Xy"+2y =X 178. y"tgy =2(y')*.

179. y" - 2y'tgx=sinx. 180. 3yy”+(y’)2 —o.

B 3amauax 181 - 200 nansl nuddbepeHpanbHple ypaBHEHHS BTOPOTO MOPSIKA, TOMYCKAIOIINE MTOHKCHIE
nopsiaka. HaiiTu yacTHOE pelieHre, YAOBICTBOPSIOIICE YKa3aHHBIM HauaIbHBIM YCIOBHSM.

181. y - ey'=0, y0) =0, y'(0)=1.

182. y'y"'=2y, »(0)=0, y'(0) =0.

183. yy"'= ()% y0) =1, y(0)=3.

184. Yy =3 y)=1 y'(1)=1.

185. y'-12y*=0, y(0) =172, y'(0) = 1.

186. 2y '=e”, y(0) =0, y'(0) = %.

187. (v=2)y" =2(v)°, »(0) =3 y'(0)=1

188. 2y =3+ )% y(l)=1 y(l)=1.

189. y'=3Jy+1, y2) =0 y©@) =2

190. v+ D3 =% y'(0) = 1.

191 gyoyr =yt -1, y(0)=\/§, y’(0)=]7/(2\/§).

192. y»=128y°%, y(0)=1, y'(0)=8.

193. y"y* +64=0, y(0)=4, y'(0)=2.

194. y"+2sinycos’y =0, y(0)=0, y'(0)=1.
195. y" =32sin*ycosy, y(1)=x/2, y'(1)=
196. y"=98y°, y(1)=1 y'(1)=

197. y"y* +49=0, y(3 ):—7 y'(3 )
198. 4y°y" =16y* -1, y(0)=+/2/2, y/( 1/J_.
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199. y"+8sinycos’y=0, y(0)=0, y'(0)=2.
200. y"=72y*, y(2)=1 y'(2)=6.
201 - 220. Haiitn wacTHoe pemenne muddepennuansroro ypaprerns Y + py' +qy = f(x)’

YAOBIETBOPSIONICE HAYATBHBIM YCIOBUAM 1(0)=yo, y'(O) = y(’).

201. y"+4y'—12y =8sin2x; y(0)=0,y'(0)=0.

202. y"—6Yy' +9y=x2 —x+3; y(0)=4/3,y'(0)=1/27.
203. y"+4y=e2X; y(0)=0,y'(0)=0.

204 y"—2y'+5y = xe2X; y(0)=1,y'(0)=0.

205. y"+5y'+6y=12cos2x; y(0)=1,y'(0)=3.

206. y"—5y'+6y=(12x—7)e"*; y(0)=0,y'(0)=0.
207. y'—4y'+13y=26x+5; y(0)=1,y'(0)=0.

2 4+1; y(0)=2,y'(0)=3.

208. y"'—4y'=6X
200. y'—2y'+y=16eX; y(0)=1,y'(0)=2.

210, y"+6Yy' +9y=10e3X: y(0)=3,y'(0)=2.

211, y'-2y"-8y=16x°+2, y(0)=0, y'(0)=5.
212. y'"+4y=3cos x, y(0)=1, y’'(0)=2.
213. y -y -2y=3e*, y(0)=2, y'(0)=5.
214. y'-2y'=2x+1, y(0)=1, y’'(0)=1.
215. y' -2y +y=9e¥+2x-4, y(0)=1, y'(0)=1.
216. y'"-4y=4sin 2x, y(0)=2, y'(0)=T7.
217. y""+y’=3cos x —sinx, y(0)=0, y’'(0)=I.
218. y -y -6y=6x>-4x-3, y(0)=3, y'(0)=5.
219. y'-3y'=3¢ y0)=2, y'(0)=4.
220. y'"-4y'+5y=5x—4, y(0)=0, »'(0)=3.
X2
y=—-x+1
221. Beraucnuts miomanp GUryphl, OorpaHUdeHHOH mapaboiamMu u
x 2
y=- -5 +3X+6

222. BeIucauTh Wiomaas GUrypel, OrpaHUYEeHHOMN SIUTHIICOM X = acos t, Yy = bsint.
223. BouucauTh mIoIaab GUrypbl, OrpaHUueHHON acTpoui0i X = 4c0S83t, y = 4sin3t.
224. Haiitu o0beM Tesa, 00pa30BaHHOTO BpallieHHeM BOKpYT ocu Ox (Gurypsl, OrpaHIYCHHOM mapadoioit

==X
Y 4

225. Haiitn 006beM Teda, MojIydeHHOTo BpalieHrneM BOKpyr ocu Oy GUTyphl, OrpaHHueHHON Tunep0osoit
y =6/x, oceto Oy unpsimeiMu y =1 1 y = 6.

, X =4 u ocbro Ox.

226. Haiitn 00beM Tena, MOJIyIeHHOTO BpaleHueM BOKpyT ocu OX 3JuinIica
X = acost, y = bsint.

y=Exx

227. Haiitu ajiuHy 1yry KpUBOM or x1 =0 go x2=12.

54



228. Haiitn qimuHy nyru KpuBoit y = InX ot x1=% 1o x2=24.
229. HaiiTu qiuHy OAHOM apKu mukiaous X = a(t - sint), y = a(1-cost).
230. Haiitu muny kapaumouast ¢ = 2a(1-coso).

231 — 240. Haiftu momans GUrypsl, OrpaHIICHHON JaHHBIMA JIMHUSMH.
X
. Y=3/X, y=4e* y=3 y=4

230, X =1/36—y?, x=6—+/36 -y,

2 2 Y2
sag X Y =72, 6y =—X (yso).

s34 X=8-Y% x=-2y.

y:§,y:8ex,y:3,y:8.
235. X

:ﬂ,yzi,x:m
236. 2 2X

— — 2 —
237_x_5 yo, x=-4y.

238, x> +y2 =12, -J6y=x’ (y<0).

. V12-x2, y =23 -12-x%, x=0 (x>0).
3

=—A/X, :—,x:9.

y ny -

240.
241 - 260. UccrnenoBaTh CXOAMMOCTD YHACIOBOTO Psija.
L n+3 L e_‘/H
241, Y > 242. Y
n=1n--2 n=1 Jn
o © .3
243. Y . 24, Y .
n=1(2n+1)2 -1 n=1e"
245 5 2n+1 246 § !
n=1yn2" n=2 ""ANN
©  3n 2 1
247. Y R 248. Y. —
n=1\en\ n=2 n(Ann)
0 n2 o N+l
249. > —. 250. ). ——
n:1(3n)! n—l( l)l
2 - n+1 3
251.2(”!) . 252, m
et on? ~ (n +1)!
253. ilO"Zn!. 254, & (2n+2)0 1
= (2n)! ~ 3n+5 o
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2

0 nn -n
2552 256. Z (n+lj .

n-1 (n ')2

© n2 0 2
257, Z%[Hlj . 258, Z(Zn +1]

n2

n=1 n n +1

< 2n ) on+1
259. n . 260.
; (3n+5j Z(Sn 2)

n2

N

261 - 280. Haiitu mHTEpBaN CXOOUMOCTH CTETIEHHOTO Psa.

0 3/(n+1)n 0 n
n 2 n
261 ), — 262. Y. n(n+1)x
n=1 ’ n=1
00 I ©  3Mn
263. Y @n)n 264. Y. nxn
n=1 n" n=1(n+1)
o0 n 0 5n
265, x" 266. > ——x"
n:13n(n+1) n:l%
0 n o0
267. Y (1+1j xn 268. Y _n+l yn
n=1% " n=13"(n+2)
0 3I’l o0
260. Y ———x". 270, Y N2 ,n

n=1 ’2”(3n—1) n:1n(n+1)x
271. i(n_z)g(x+3)2n . 272, i(—l)n(X—?’)n.

~ 2n+3 = (n+1)5
2n
73 o (x-1)7 o, N 2N+3
; ng" nz_;'(n+1)5x2”
2n+1
275, & et (x=2)" 276, (X=5)"
g( Y 2n nz_;‘ 3n+8
= n*+1 = n!
77\ ML 278. 5%
gsn(x—z)" nZQX“
279.2(’“r 5)"" zso.i (x=7)""
54" (2n-1) = (2n* —5n)4"

281 - 300. Boruuciuth OMPeAeICHHBIH HHTErPal I f (x)dx ¢ tounocThio 10 0,001, paznoxus

a

MTOJIBIHTETPATIBHYIO (DYHKIHUIO B PSAJ U 3aTEM IIPOMHTETPHUPOBAB €0 HOWICHHO.
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1 2 0.5
21 [ e 1 3ax 282 | xarctgxdx
0 0
1 05 2
283. [ cos v/xdx. 284. | (LX) gy
0 o X
05
05 ,
285. [ xan(1-x2 Y 286. [ arctgx2dx.
0 0
05_... .2 .
287. | X dx. 288. | xe Xdx.
0 X2
1 05
280, jsinxzdx. 0. | 1+ x2dx.
0 0
01 01
291.1 e dx- 292. Isin(lOOxz)dx
0
203, | 294, I
- | cos x?dx -
!.. \“/1+x
295. Ofl_ezx dx.- 296. j'”(1+x/5) dx
o X X
207. T dx 208. Oj‘2e3x2dx.
0 3 27 + X3
02 05
299. jsin(25x2)dX' 300. ICOS(4X2)dx-
0

301. Crynent 3Haer 45 u3 60 BompocoB mporpammbl. Kaxplii dK3aMEHAlMOHHBIH OWJIET COAEPIKUT TPH
Bompoca. HaliTu BEepoOsTHOCTE TOTO, UTO: @) CTYACHT 3HAET BCE TPH BOMpoca; 0) TOIHKO ABA BOIPOCA; B) TOIBKO OJUH
BOIIPOC 3K3aMEHAIIMOHHOTO Ouiiera.

302. B kaxmoit W3 ABYX YpH Haxomarcs 5 Oensix u 10 uepHbIX ImapoB. M3 mepBoil ypHBI BO BTOPYIO
MEPEJIOKIIN HeYyauy OJMH Ilap, a 3aTeM W3 BTOPOI ypHBI BRIHYJIH HAyraj OAuH map. HalTi BEpOsSTHOCTH TOTO, YTO
BBIHYTBIH IIap OKAXKETCS YePHBIM.

303. Tpu cTpenka B OAMHAKOBBIX M HE3aBUCHMBIX YCIIOBHSX IPOU3BOJMIIH MO OJHOMY BBICTPEIY IO OIHOW H
TOH ’xe uenu. BeposTHOCTh mopaskeHusi Lesid nepBbIM cTpenkoMm paBHa 0,9, BropsiM — 0,8, tperbum — 0,7. Haiitu
BEPOSITHOCTH TOTO, YTO: &) TOJIBKO OJIMH M3 CTPEIIKOB IOTAIACT B 11€J1b; 0) TOJIBKO JBA CTPEJIKA MONaIyT B IIEJb; B) BCE
TPH CTPENKA HOMATYT B IETb.

304. BeposiTHOCTh HAcTYIUIEHHS COOBITHS B Ka)KAOM M3 OAMHAKOBBIX M HE3aBHCHUMBIX MCHIBITaHMH paBHa 0,8.
Haiitu BeposTHOCTE TOTO, 9TO B 1600 HcnbITaHusx coosiTie HacTynut 1200 pas.

305. [l curHanmu3anuu o0 aBapu YCTaHOBJICHBI TPH HE3aBUCHMO pabOTAMOLIMX yCTPOWCTBa. BepositHOCTH
TOTO, 4TO TPU aBapuM cpaboTaeT mepBoe ycTpoiicTBo, paBHa 0,9, Bropoe — 0,95, Tperbe — 0,85. Halitn BeposTHOCTD
TOTO, YTO TIPH aBapuu cpaboTaeT: a) TOIBKO OHO YCTOHCTBO; 0) TOJIIBKO JIBAa YCTPOMCTBA; B) BCE TPH YCTPONCTBA.

306. BeposiTHOCTh HACTYIUICHHSI COOBITHS B KaXXIOM M3 OJMHAKOBBIX W HE3aBUCHMBIX HCIbITaHui paBHa 0,02.
Haiitu BeposTHOCTH TOTO, 9TO B 150 HCIIBITAHUAX COOBITHE HACTYIUT S5 pa3.

307. B maptuu u3 1000 uznenuii umerorcst 10 gedexrupix. HaliTu BeposiTHOCTH TOTO, uTO cpeau 50 u3aenuid,
Hay/ady B3sITBIX U3 3TOH IMapTHUH, POBHO TP OKAXKYTCS Ae()EKTHBIMHU.
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308. BeposiTHOCTh HACTYIUICHHSI COOBITHSI B KQXKIOM M3 OJMHAKOBBIX M HE3aBHCUMBIX HMCIbITaHHK paBHa 0,8.
HaiiTi BeposATHOCTB TOTO, 9TO B 125 HCIIBITAHUSAX COOBITHE HACTYNHUT HEe MeHee 75 u He 6onee 90 pa3s.

309. Ha Tpex craHKkax IpH ONMHAKOBBIX M HE3aBHCHMBIX YCJIOBHAX W3TOTOBISIIOT JETalH OJIHOTO
HanuMeHoBaHUs. Ha nepBom cranke usrorosnsaoT 10%, Ha BTopoM — 30, Ha TpeTheM — 60% Bcex netaneil. BeposTHocTh
Kaxaoi nerann ObITh Oe3nedektHOit paBHa 0,7, ecian oHa M3roToBIeHA Ha mepBoM craHke, 0,8, - ecan Ha BTOpOM
craike, u 0,9, - ecnmu Ha TperbeM cTaHke. HaliTu BepoOSITHOCTh TOrO, YTO Hayraj B3sATas JAETalb OKaXKeTCs
0e3neeKTHOM.

310. /IBa OpaTa BXOJAT B COCTaB JIByX CIIOPTUBHBIX KOMaHJ, COCTOSIINX U3 12 yenoBek Kaxnas. B 1Byx ypHax
umerorcst mo 12 ouneToB ¢ Homepamu oT 110 12. UneHsl ka0 KOMaH/(bl BHIHUMAIOT Hay/ady 110 OJJHOMY OWIIETy U3
ompenereHHo! ypHHI (0e3 Bo3BpaieHst). HalTi BeposTHOCTH TOTo, 4To 00a Oparta BeITamaT OmreT Homep O.

311. B exe 6 MoTOpOB. {11 Ka)10r0 MOTOpa BEPOSITHOCT TOTO, YTO B TAHHBIM MOMEHT BKJIIOUeH paBHa 0,8.
HaiiTu BEposATHOCTB TOTO, YTO B AAHHBIN MOMEHT:
a) BKIIIOYEHO 4 MOTODA;
0) BBIKITIOYEHBI BCE MOTOPEI;
B) BKITIOYEHBI BCE MOTOPBI;

T') BKIIFOYCH XOTS OBI OJIMH MOTOP.

312. Momnery 6pocarot 5 pa3. Haiftu BeposITHOCTh TOT0, YTO repO BBIIAICT:
a) 3 pasza;
0) He MeHee 3-X pas;
B) He Ooiee 3-X pas;
) XoTs 05l 1 pas.
313. s npsaeHHs CMELIMBAIOT IOPOBHY OCJIBIil M OKpalIeHHBIN XJI0NOK. KakoBa BEpOsTHOCTB TOTO, YTO
cpemu 5 ciydaifHO BEIOpAHHBIX BOJIOKOH OOHAPYKHUTCS:
a) POBHO 2 OKpAaIlICHHBIX;
0) MeHee 2 OKpaIlIeHHbIX;
B) OoJjiee 2 OKpallIeHHbIX;
T') XOTs OBI 4 OKpAIlIeHHBIX.
314. CpenHuii IPOLICHT HapyLIEHHsI KHHECKOIIA TEJIEBU30pa B TEUEHHE TapaHTHUITHOTO CpOKa paBeH 12.
BBIUMCINT BEPOSTHOCTH TOTO, 4TO M3 10 HaOJII01aeMbIX TEIEBU30POB rapaHTUIHBIN CPOK BBIACPIKAT:
a) 8 TeNneBU30POB;
0) He MeHee 8 TeIeBu30pOB;
B) XOTs OHI 1 TeneBm30p.
315. HabnroieHusIMHM YCTaHOBJICHO, YTO B HEKOTOPOI MECTHOCTH B CEHTSIOpE B cpe/iHeM ObiBaeT 12
JIOKUTMBBIX JIHeH. KakoBa BEpOsSTHOCTH TOTO, YTO U3 CIy4aifHO B3ATBIX B 3TOM Mecsle 8 JHeH JOKATMBBIMUA OKaXYyTCS:
a) poBHO 3 THS;
0) He Obonee 3-x aHEH;
B) XOTs OBbI 1 JcHB.

316. BeposTHOCT TOTIaIaHuUs B [IENb MpH Kax oM BeicTpese pasHa 0,001. HaiiTi BepoSATHOCTH MOTIaTaHHS B
1eNb IByX U 00Jjiee MyJib, €CJIM YUCIIO BhICTpenoB paBHO 5000.

317. BeposATHOCTh TOTO, YTO JIF000H aDOHEHT MO3BOHUT Ha KOMMYTATOp B TeUeHue yaca, pasHa 0,01.
Tenedonnas cranmnus obcmyxuBaet 800 aboneHTOB. KakoBa BEpOSATHOCTH TOTO, UTO B TEUSHHUE Yaca TIO3BOHST:
a) 5 abOHEHTOB;
0) xo1s ObI 1 aOOHEHT.
318. Tpsimunbumna obcrysxusaer 1000 BepereH. BeposiTHOCTh 00pbIBa HUTH Ha OJTHOM BEpPETEHE B TEUCHHE
onHOIt MuHyTHI paBHa 0,004. KakoBa BEpOsITHOCTb TOTO, UTO B T€YEHHE OHOW MUHYTBI OOPBIB IIPOU30MIET Ha:
a) 5 BepereHax;
0) He MeHee, yeM Ha | BepeTeHe.
319. IIpousBoacTBo naer 1% Opaka. KakoBa BeposSTHOCTH TOTO, UTO U3 B3ATHIX Ha HccienoBanue 1100
n3aenui BeIOpakoBaHoO OyzeT He Ooiee 2-X.
320. Cemena nenunst coaepxar 0,3% copusiko. Haiitu BepositHocTh Toro, uto B 1000 cemsiH Oyzaer:

a) pOBHO 5;
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0) XOTs OBI 2 COpHSKA.

321 - 340. 3anan 3aK0H pacnpeAeIeHus CIIy4YaifHOW BEeJMYUHBI X — pa3Mep JeTallei, BBITyCKaeMbIX 3aBOAOM (
B IIEpBOW CTpOKE TaONUIBI JaHBl BO3MOJKHBIE 3HAUYEHHMsS M3MEPEHHOW JeTaju, a BO BTOPOW CTPOKE YyKa3aHbl
BEPOSATHOCTH P 9THX BO3MOXKHBIX 3HAUCHUH).

Haiitu: 1) maremarnueckoe oxunarne M(X); 2) nucniepcuro D(X); 3) cpenHee kBaapaTiHueckoe OTKIOHEHHE O

321. X 23 25 28 29
P 0.3 0.2 0.4 0.1
322. X 17 21 25 27
P 0.2 0.4 0.3 0.1
323. X 24 26 28 30
P 0.2 0.2 0.5 0.1
324. X 12 16 19 21
P 0.1 0.5 0.3 0.1
325. X 25 27 30 32
P 0.2 0.4 0.3 0.1
326. X 30 32 35 40
P 0.1 0.5 0.2 0.2
327. X 12 14 16 20
P 0.1 0.2 0.5 0.2
328. X 21 25 28 31
P 0.1 0.4 0.2 0.3
329. X 60 64 67 70
P 0.1 0.3 0.4 0.2
330. X 45 47 50 52
P 0.2 0.4 0.3 0.1
331 X 46 49 51 55
P 0,2 0,3 01 04
332. X 18 22 23 26
P 0,2 0,3 04 0,1
333. X 78 80 84 85
P 0,2 0,3 0,1 04
334. X 37 41 43 45
P 0,2 0,1 0,5 0,2
335. X 25 28 30 33
P 0,1 0,2 0,4 0,3
336. X 56 58 60 64
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337. X 31 34 37 40
P 0,3 0,5 0,1 0,1
338. X 17 20 23 27
P 0,1 0,4 0,3 0,2
339. X 28 32 34 36
P 0,1 0,2 0,2 0,5
340. X 35 39 42 46
P 0,1 0,3 0,2 0,4

KpuTepun onieHKH KOHTPOJILHBIX PadoT.

MaxkcumanbHoe KoandecTBo 6au10B 3a JIKP — 20 6ayuios.

20 6annoe - Buinoanun pabomy 6e3 owubox u Hedouemos.

19-16 6annoe - Boinonnun pabomy noiHocmolo, HO OORYCMUL 6 Hell: He bojee 08YX OWUOOK U OONYCIMUL He
bonee mpex Hedouemos.

15-10 6annoe — svinoanun pabomy NOIHOCHBIO, HO OONYCMUL 8 Hell. He Oollee mpex owuboK iU OONYCMUL He
bonee mpex Hedouemos.

9-5 fannoe - cmasumcs, ecu cmyoeHm npasuUibHO 6bINOIHUL He MeHee NOI0BUHbL PabOMbl U OONYCIUIL:

He 60nee 08yx epydvix owinbox unu He 6onee 00HOU 2pyooli u 00HOU He2pyOOU OwUOKU U 0OHO20 Hedouema,
He 60nee 08yx - mpex neepybwix owubOK Uiy 00HOU He2py ool OuUOKU U mpex Hedouemos;
Ipu omcymemeuu ownboK, HO NPU HATUYUY YembIpeX-Namiu HeOOYemos.

Menee 4 6annoe cmasumcsi, eciu CmyoeHm.

Honycmun uucio owubok, Hedouemos npesviuiaioujee HOpMy, HPU KOMOPOU MOdcem Obimb GbICMAGIEHO 5
6annos.

Eciu npasunvio svitnonnun menee noiosutsl pabomel.

60



IIpumepHBIii HepedeHb TeM 7151 pedpepaTa

Tembl pedepaToB
10 TUCIUIUTHHE «MaTteMaTHKa
(OIIK-2)

Hcropus pa3BUTHI MaTeMAaTHKH
Brigaromuecs: yaeHble MATEMaTHKH
MartemaTrka u My3bIKa
MaremaTrka 1 ciopT
Maremaruka B )KHBOITUCH
MartemaTrKka B OKpYXarolleM Hac MUpPE
I'umep6onmaeckne QyHKINN
[Napamerpuueckue ypaBHEHUS JIMHUN
TTonsTre 00 ahGUHHBIX KOOpIUHATAX

© o N gk~ wDdE

-
©

HapaMeTquecm/Ie JIMHHAU U TTIOBECPXHOCTHU

[
[

. Meroa xopJ 1 KacaTeNbHbBIX

[N
N

. IIpunoxxeHue KpUBOJIMHEHHBIX HHTEIPAIOB

[N
w

. MGTOII HaMMCHBbIINX KBaJPaToOB

H
~

. UucneHHoe penieHne cucTeMbl OOBIKHOBEHHBIX AU (epeHanbHbIX YpaBHEHUH

=
(6]

. CratucTudeckue OLeHKH apaMeTpoB paclpeesieHHs poCcTa CTYAEHTOB IIEPBOTo Kypca

Kpurtepun ouenku pedepara
MaxcumanbHoe Konuuecmeo 6aiioe 3a 6vINONHEHUE pehepama-5 6annoe.

5 bannoe évicmasnsemcs O6y'-tai0weMyCﬂ, eciu codepafcaﬂue pa607’l’Zbl NOJIHOCMbIO coomeemcmeyem meme,
mamepuan usiacaencs nocne008amenbHo U omcymcmeyiom mamemamudeckue OWM6KM,'

4 banna evicmaensiemcs O6y7~lal01/l4u120ﬂ, eciu coaep:»canue pa60mbl 6 OCHO6HOM coomeemcmeyem meme,
UMeromcs HesHadumelbHble HapyuleHus NOCIE008AMENbHOCIU 6 U3IONCEHUU MblC]lelj, ()onyu;eHa oona
mamemamudeckas ouudKa uiu 06a-mpu Hedouema 6 eblmadkax, uepmeosrcax uiu epaqbukax;

3 banna evicmasniemcs 0oyuaowulics, eciu 8 pabome OONYWEHbl CYUWeCMEeHHble OMKIOHEHUs O MeMbl,
JonyweHbl OmoeibHble HAPYUeHUsi NOCAe008AMENIbHOCU U3N0JCEHUS U OoNlee OOHOU OWUOKU UMY He
bonee mpex-uemvipex HeOOUEMos 8 GbIKNAOKAX, YePMedHcax Uiy epagurax,

2 banna evicmaesnsiemcs o6yqammuﬁ6}z, eciu 6pa6ome donyu;eubl cywecneerHtble OMKJIOREeHUsl ont nmembl,
HapyweHa NOCIe008AMENbLHOCIb U3N0NCEHUS MblC]lelj, umeemcsi bonee ()eyx Mamemamuyeckux ouubox
unu bonee uemabwlpex Heoouemos 8 SblK/laak‘Clx, uepmearcax uiu epaqbukax;

1 6amn evicmagiaemcs obyyalowuiics, eciu paboma He coomeemcmeyem meme, OONYUWEHO

MamemMamu4eckux owuboK u Hedouemos 8 yepmedcax u spapurax bonvuie, vem npedycMompeHo 08ymsi
bannamu.
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IIpumepHoe opopMiIeHHEe KOMILIEKTA TECTOBBIX 3a/IaHMI 1O
aucuuminHe «MateMaTHKa»
KoMiuiekT TecTOB (TeCTOBBIX 3a1aHUI)
no aucuuiuinHe «MateMaTukay

Tect no Teme «JIuHeiiHas ¥ BeKTOpHasi ajiredpa. AHaJIUTHYECKasi FeOMeTPU»

(OIIK-2)
1. Martpuma, onpenenuTens KOTopoi paBeH 0, Ha3pIBaeTCs
1) HEBBIDOXKICHHOH;  2) BBIPOKAEHHOW;  3) 0OpaTHOM; 4) TpaHCTIOHUPOBAaHHOMI

1 2
2. Uemy pasua A% ecmn A= :
30

2_—12 2_7 4 2_7 2 2 1 4
a) A° = 6) A° = B) A° = r A° =
3 2 6 0 3 6 -6 -6

3. PacmonioxkuTh MaTpuisl B MOpsiike yObIBaHHS UX PAHTOB!

1231 122
1 2 3 4 00
1){4561|; 2|03 1|; 3 ;4
-1 -2 -3 -4 00
5792 001

4. BBIHCHI/ITL, KaKHMC U3 NPUBCACHHBIX HUXKC MATPUIL] UMCIOT O6paTHHeI

21 001 123 123
(31|, 2|002|;, 3){023|; 4 |234
06 003 003 357

5. OmpenenuTeneM MaTPUIbl HA3BIBAETC ...
A) Tabnura gucen;
B) mepedeHs 31eMEHTOB MaTPHIIEL,
B) uunci0, BHIYHCIEHHOE N0 OMPeIeJeHHOMY MPABHILY;
I') HanOoNmbIINil S7IEMEHT MaTPHIIBL.

6. Beranciute onpenesnuTens é ; j
1 43
140 2)25 3)0 4) -1 5) 50
7. Pemnth ypaBHEHHE o 3
-1 7 x-3=0
5 -3 6

1)-5 2)0 3)5 4)2 5)-4

8. Teopema Kponekepa-Kamennu cBs3pIBact:

A) paHr paclIMpeHHOH MAaTPHIbI CHCTEMBbI YPAaBHEHHIi ¢ PAHIOM OCHOBHOI MAaTPHIIBI CHCTEMBI
YPABHEHMIi;

B) crpoku u cTOIOIBI MAaTPHIBI CHCTEMBI YpaBHEHHIA;

B) mepemeHHbIe cHUCTEMBI YpaBHEHUH;

I') panr pacmmpeHHON MaTPHUIIBI CHCTEMbI YPaBHEHHH C IEPEMEHHBIMU B CHCTEME ypaBHEHHUH.

9. CucreMa N MUHEHHBIX anreOpanueckux ypaBHEHHI ¢ N HEM3BECTHBIMU UMEET eIMHCTBEHHOE PEIICHHUE, eCIIH

OTIPEJICTIUTEIIb, COCTABICHHBIH N3 KOA(Q(PHUIIMEHTOB IPH HEN3BECTHBIX CHCTEMBI:
1) pasen 1 2) pasen 0 3) He paBen 0 4) He paseH 1
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X+2y+3z=5

4X+5y+62=8
10. Haiit cymMMy KOpHEl CUCTEMBI YpaBHEHUH 7x+8y=2
o0 2)1 3) -4 4) 5 5) -1
- ¢ - >

11. Ecnm yron ¢ — yron Mesxay sekropamu 4 u € | 1o ckanspHoe npousseneHue AByx Bexktopos 4 u 6
BBIYMCIISETCSA 110 hopMyIe:

-
a

- -

a6 =

—

8

- >
-COSQ a6 =

N
a

—

8

. - >
-sing a6 =

- - >

-tgp a6 =
; 4)

N
a

—

8

. . -lg . Ctg(D

1)

12. Ecnu xoopaunatel Touek A(1;3;0) u B(2; —1; 4), Torma Bektop AB umeer KOOPAUHATHI. ..
1) (1; -4; 4); 2) (1,0;1); 3) (2;0; 3); 4) (-3;0; 3).

13. BBIUCITUTE MIIOMIA/hL MapalIeiorpaMMa, MOCTPOEHHOTo Ha BekTopax d = (1;2;3), b= (-3;-2;1).
1)6V5 2)2; 3)3;  4)5.

14. Bextope  d = (1; 1; ), b= (0;1;0),¢ = (3;0; 1) KOMILIAHAPHEL €CIA  PAaBHO

1
1)-8 2) 3 3) 52 4) 10.
1
15. JIns Kakux MpsMBIX CIPaBEUIMBO CIEAYIOIIEe COOTHOLICHUE YIIIOBBIX KoadduireHToB k1 =——
2
1) mapaynnenbHbIX; 2) nepneHANKY.ISPHBIX; 3) CKpeIIMBaIOLIIXCS,; 4) nepeceKaromuxcs.

16. YpaBHeHHE TIpsAMOH, TPOXOAIIEH yepes ABe JaHHBIe TOUKH A(Xy;y,) u B(x,;y,) , umeer Bux:
Y=V — X=X
2) (y—yl)(x—xl)zo; 3)y=kx+b; 4)X2—X1 Xy =X

ny=—Nn= k(X— Xl);
17. TlnockocTs 3anana o0muM ypapaeaueM 4x + 2y — 3z + 1 = 0. Bexrop HOpManu 71 3TOM IIOCKOCTH UMEET

KOOpAWHATHI:
1) (4:2,0); 2) (4,2,-3); 3) (4-3;1), 4 (2,-3,1).

o - o x-1 y+2 z-3
18. HaHpaBHHIOH_[I/II/I BCKTOp S MHOpsIMOU T = —3 = ? HUMECT BU...

D021 2(-35; 3) (123 4 (3205

TecT nmo Teme «MareMaTHYEeCKHH aHAJIH3»
(OIIK-2)
1. Ecnu kax10My 3JI€MEHTY X U3 MHOXecTBa X MOCTaBUTh B COOTBETCTBUE OIPEICTICHHBIN JIEMEHT Y W3 MHOKECTBA
Y, TO TOBOPSIT, YTO HA MHOXKECTBE X 3a/IaHa. ..

| 1) nepBooOpa3Hasi; | 2) IpON3BOTHAS, | 3) dyuxuws; | 4) gmcioBas MOCIEAOBATEIHHOCTD.

2. Eciuipu X — a (2 — YHCJI0 WM OJJMH U3 CUMBOJIOB + 00) BBIMOJNHAETCS paBeHCTBO lim,_,, a(x) = 0, To
¢byHkims a(X) Ha3bIBACTCS. . .

1) SKBUBaJIEHTHOM 2) GECKOHEYHO MAJIOH 3) 6eckOHEYHO OOJBIION 4) orpaHUYEHHOM.
BEITUYNHOM; BEITMIMHOM; BEJTUIUHOM;

X
3. O6nacte onpeaeneHust QyHKIMA Y = —5 IMeeT BHJL:

[1) (—0;-2)u(=2;1); [2)(0;1) U (1;+0); | 3) (—o0; =2) U (=2; +); [ 4)(=2;0)u (0;1). |

4. Kakue (pyHKIHMN SBISIOTCS CIIOKHBIMU:
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1)y = Vcos3x; y=11nG-1; | y=06-4-e 9y=()"

2_
5. Haiitu limy_, %:
3. _3. _Z. 4) oo.
D3 |2-3 B RIS
6. Haiitu lim, tg%:
1. 2. 3) 2; 4
1)2' |2)3’ l ) ‘4)3'
7. KomaecTBO TOUeK pa3pbiBa QYHKINN Y = ﬁéz_g) paBHO:
(D1, | 2)2; | 3) 3; | 4) 4. |

8. Ilyctp C — koHcTaHTa, U(X) M V(X) MMEIOT MPOU3BOJHbIE B HEKOTOPOH Touke X. Bribepure HOMEp Hesepnozo
YTBEPIKICHHUS:

1) IlpomsBognast anreOpandeckoil CyMMBI (YHKIWH paBHa anreOpanveckoil CyMMe IMPOW3BOAHBIX STHX (QYHKITHIA:
(uxv) =u xv.

2) IlpousBoHast aprymenta pasa 1: (x)' = 1.

ul
=

!
3) IIpousBoaHas yacTHOro ABYX (YHKIMH paBHa YaCTHOMY HPOU3BOJHBIX 3THX (QyHKIMIL: (%) =3

4) TIoCTOSIHHBINA MHOYKHTENTh MOXHO BBIHOCHTS 32 3HaK Npomn3BoaHoM Gpyukimun: (C-u)' = C-u'.

IEE | 2) 2; [ 3) 3; | 4) 4.

9. [IpousBoaHas OT QYHKIMH, 3aJJaHHON TTApaMETPUIECKH, BEIYUCIIIETCS 1O hopMyIte:

D yx ==Y 2) yi =¥, 3) yi =

t
— JI
Xt

. 4) yp=1.

’

1
yt

10. TIpousBomHast y' QyHKUHE Yy = /X UMeeT BUA:

1 1; 2) 0;
3) 2%/;; 4) e*.

11. I'paduk dyHKIMM ABYX NepeMeHHbIX Z = f(X; y) npencrasiseT cOO0H MHOXKECTBO TOYEK, ONMPEACIAIOINX:

1) TIIOCKOCTB; | 2) MOBEPXHOCTH; | 3) smunc; | 4) npsaMyro.

12. YactHas npousBoaHas z;, GyHkiuu z = 2x+y — e’ —cosx + 1 umeer Bux:

1) 2x —e¥ —cosx + +1; 2) 2x —e”;

3) 2xy—e¥ +1; 4) 2y —e¥ + cosx + 1.

13. CoBOKYITHOCTB BceX MepBO0OpasHbix 1ist pyHkiun f(X) HasbBaeTCs:

1) onpenenéHHBIM HHTETPAIIOM 2) HeoTpEeACIEHHBIM HHTETpaioM OoT | 3) mpousBoaHo# dyukmuu f(X).
ot dyrkrmu f(X); byukimu f(x);

14. B popmyne HerotoHa-JleliOHNIa cHavana nmojcTaBisieTcs 3HaYeHUE MIpeaea. ..
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| 1) BepxHero; | 2) HIDKHETO; | 3) cpensero.

15. ITnomanp KPUBOIMHEHHOH Tpaeny BEIYHUCISIETCS TI0 GOpMyIIe:

1) S= fabx dx; 2) V= nfab y? dx;

3) S=2n [ x-ydx; 4) v =[f(x)dx.
16. Heonpenesnenuslii uarerpan [ 1+1X2 paBeH:

1) arctgx+C; 2) cosx +C;

3) x+C; 4) sinx + C.

. 1
17. OnpenencHHBIN HHTETpAIT fo xdx paBeH:

1) 0; ‘ 2) 1; ‘ 3) %; | 4) 8.

18. Tlnotans Gurypsl, orpanndeHHol muuusamu: y=e* , x=0,x=1 u ocsto Ox, paHa:

| 1) 10; 12) 1; [3) e—1; [ 4)e.

Tect no teme «/Inppepenunanbubie ypaBHenus. Paabn»
(OI1K-2)
1. I'paduk pemenns auddepeHnaTbHOr0 YPaBHEHUS HA3bIBAECTCS ... (MHTErpajbHOi KPHUBOIi)

2. OyHKOMA, KOTOpas NpH MOJACTaHOBKE B muddepeHImansHoe ypaBHEHHE 00OpamiaeT ero B TOXIECTBO,
HasblBaerTcs ... (pemenneM) qudGepeHInanbHOro ypaBHEHUS.

3. Vpasuenue Buga y' + P(x) -y = Q(x) naspBaercs mudpepeHHaIbHBIM YPABHEHHEM . ..

1) ¢ pa3gensromuMuCs 2) OTHOPOIHEIM; 3) IMHEHHBIM; 4) B TTOJIHBIX
NIepeMEHHBIMH; quddepennmanax.

4. Kakoe nuddepeHunanbHoe ypaBHEHHE ITyTEM IOJCTaHOBKU t=§ npeobpasyeTcst B ypaBHEHHE C
pa3eSIOIUMUCS NTePEMEHHBIMU?

1) JTUHEeHOe 2) OAHOPOHOE; 3) TUHEeHOoe 4) B TTOJTHBIX
HEOJIHOPOJIHOE; OJTHOPOJTHOE; quddepennmanax.

5. Yxaxure Bua nudQepeHaIbHOr0 YpaBHEHHs BBICIIETO IMOPS/IKA, KOTOPOE JOIYCKAaeT HMOHMKEHHUE IOpsAKa
IyTeM 3aMeHbl p = V', e p — QYHKIWMs, 3aBUCSIIAS OT IIEPEMCHHON X!

1) F(x, y',y"); 2) Fiy, y'.y"); | 3) y™ = [ f(x)dx.

6. YcraHoOBHTE COOTBETCTBHE MEXAY NPHUBEACHHBIME M depeHInaIbHBIME YPaBHEHHSIMH TIEPBOTO MOPSAKA U UX

TUIIAMU:
Dx-y' =y- InZ; a) ¢ pa3JeIOINMUCS [IePEMEHHBIMU;
X
2) y' +xy=¢e% 6) 0THOPOIHOE;
3) 2x +3)dy —eYdx = 0. B) JIMHEIHOE.
(1-6; 2-B; 3-a)
7. O6uwmii uaTerpan auddepenimanpaoro ypasuenus (1 + x) dy + ydx wmeer Bun:
1) Inly| +x=C; 2) +x)+y=0;
3) Inly| +In|1 + x| = C; 4) In|xy| +x+y=0.

8. Xapakrepuctuueckoe ypaBHEHHE JIMHEHHOIO OJHOPOJHOrO MU((epeHnNaTLHOTO YpaBHEHHsS BTOPOTO IOpsIKa
y +py +qy=0 umeer Bux:
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1) p+q=0;

2) k*4+p-k+q=0;

3) p'k+q=0;

4) k? = q.

9. Breibepere HOMEp He6epHO20 YTBEPKICHUS:

00IINUM YJICHOM @,, CXOIMTCS.

2) Ecmm

lim, e a, #0
1) Ecnmu lim,_,, a, =0, TO psix ¢ | CymECTBYET, TO PAI PACXOAUTCH.

WM He
3) Cymma (pa3HOCTh) CXOJISIIETOCs U
PacXoISIIerocs psILIOB ecTh
pacXOIsIIUNCS PSIA.

10. O6nacmuto cxooumocmu cmenennozo pAoda Ha3bIBACTCSI COBOKYITHOCTh TeX 3HAYCHHM X, IPU KOTOPHIX CTENCHHOM

pan:

1) pacxogurcs

2) cxomuTes

3) ocTaeTcst 3HAKOMOJIOKHUTELHBIM

o 2m
11. Tperuii useH psaa Yop—q — paBen:

6 8
1)5 2)5

3)2

8
4) 2

3n

12. TTo npusuaky Janambepa HCCIACTYETCS CXOAUMOCTD PSZAA Yipeq — Torpa wneH psina U, 1 IMEET BUI:

3n+1 3n+1

(n+1)! n!

3n

3) =

n

3n
(n+1)!

4)

13. [1aHBI YHCTIOBBIC PSIIIBL:

3n+2
5-2n’

A) Xn=1

Torz[a BEPHLIM ABJIACTCA YTBEPKIACHUC!

1 2 3 n
B) s+ttt +tnt

1) psix A) pacxoautes, psa B) cxoautes;

2) psan A) pacxoautcst, psin B) pacxonures;

3) pan A) cxoputes, psia B) cxoqurcs;

4) psan A) cxonutes, pan B) pacxomurcest.

(GO
3n-1

14, nst psina Yoy

YKa3aTb TUII CXOOAUMOCTU:

1) cxoxuTCcst aGCOTIOTHO;

2) CXOJMTCS YCIOBHO;

3) pacxoauTtcsl.

1 X x2 xn
15. HHTepBan cXoAUMOCTH CTETIEHHOTO psija 2 + 2z + pry + -+ o + -+ HMEET BUI:

1) (L), 2) (-2,2);

3) (-3:3); 4) (1:3).

Tect no Teme «Teopusi BeposiTHOCTEH € 3JIeMeHTAMH MATEMATHYeCKOIl CTATUCTUKI»
(OIIK-2)
1. Ywucno pa3mernenuii u3 N snemenToB 1o K Beruncnsiercs no gopmyie: (OIIK-2)

n! n!

1). Af =

kI(n—k)!

2. Kakoe coObiTie HasbiBaetcs goctoBepHbiM: (OITK-2)

K n!
3 A= (n—k)!
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1) ecnut B pe3ybTaTe HCIBITAHIS OHO BOOOIIE HE MOXKET MMPOHU30HTH
2) eciu B pe3ybTaTe HCIBITAHISI OHO MOXKET IIPOU30MTH, 2 MOXKET HE TPOU30UTH
3) ecnu B pe3yabTaTe HCIBITAHUS OHO 00S3aTEIBHO MPOU30UIET

3. Kakast u3 hopmyi siBisiercst popmyinoit bepaymmu: (OITK-2)

o P(m) ~ % o Pk, k) ~ D(x) — B(x,)

ANt n!
r) Pn (m) = : pm
m! m!(n —m)!
4. Ha xax/moif U3 4eThIpex KapToueK HAIHMCaHO MO OJHOM OykBe O; €; H; 0. PeOCHOK, HE YMEIOIINI YUTATh, CIIOKII ATH
OYKBBI B TPOM3BOJILHOM MOPSIIKE. BEpOsITHOCTH TOT0, 4TO y HEr0 MOJIYyYHIIOCh CIIOBO «HE00» paBHa:

1 1 1

1)0,01; 2)4: 3)2; 4) 24 (ONK-2)
5. BozBonsrcst nBa KWIBIX JoMa. BeposTHOCTH ciaaum B cpok ogHoro u3 Hux pasHa 0,8; Broporo — 0,9. Torma
BEPOSATHOCTD CJIa4M B CPOK ABYX paBHa: (OIIK-2)

1) 0,8+0,9—0,8'0,9; 2) 0,8-0,1; 3) 0,8'0,9; 4) 0,6_

6. Ilocnano 6 pagmocurHanoB. BepositTHocTh mpuema kKaxkaoro u3 Hux pasHa 0,9. BepositHocTh Toro, 4ro Oyner
IIPUHATO 5 PalMOCUTHAJIOB, PaBHA:

n 6 209 509801 9

0) B,(m) =

o

7. Psg pactipeneneHus JUCKPETHOM CIy9alHOW BEUIHHBI X — 3TO
a) CyMMa BEpOSITHOCTEI BO3MOKHBIX 3HAUCHUN CITyJaifHOW BEJIMYIHEI,
0) COBOKYITHOCTb BCEX BO3MO’KHBIX 3HAUEHHUN CITy4ailHON BEJIMUYUHBI U UX BEPOSITHOCTEN
B) COBOKYITHOCTH BO3MOXXHBIX 3HAYECHHUH CITyqaifHOI BEINYNHBI

8. CydaiiHO! BENMMYMHON HAa3BIBAaCTCS IIEPEMEHHAsI BEIMIMHA, KOTOPAs:
a) ABJSIETCS KOJMUECTBEHHOM XapaKTepHCTUKON BO3ZMOKHBIX HCXO/I0B OIIBITA;
0) onpenensieTcsi COBOKYIHOCTBIO BO3MOYKHBIX 3HAYCHHIA;
B) 3a1aHa (PyHKITUEH pacrpeeneHus.

9. Kakoe u3 CBOMCTB JHUCIIEPCHUU OLIMOOYHO:
a) D(C)=0; 6) D(CX)=C’D(X);
B) D(X -V)=D(X)+D(); r) D(CX)=C-D(X).

10. dopmyina BEIYUCICHUS] MATEMATHUECKOTO 0KUIaHHS JMCKPETHOH Cily4aiiHON BeIMYHHBI X UMEET BUJ

+00
) M(X)= [xf(x)dx 2 M(X)=Xxp; 3) M(X)=/D(X)
—0 i
11. TlpoussoaHas QyHKLIMH PACIPENEIEHUS HENPEPLIBHON CiIy4aiiHOM BeIuurHbl X Ha3bIBAETCS

1) psom pactipenenenus; 2) IIIOTHOCTBIO PACTIPENEIEHHUS; 3) MATEMATHIECKUM OKHIAHUEM.

12. JICB 3a1aHa 3aKOHOM pacrpezesIeHus
Xi |4 |5 |6 8
p; |03 [04 [02 |01
Marematrueckoe OKuUJaHue ClIy4yailHON BEJTUYMHBI PABHO:
1)3; 2)4,2; 3)5.2; 4)1,2.

13. Ciyyaiinas BenmunHa X 3ajJjaHa MHTETPAIbHOM (QYHKIMEH paciipeaeieHus..

0, X<2
F(x)=<x-2 2<x<3
1 X>3

KakoBa G yHKITHS IIIOTHOCTH pacrpeaeneHus?
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0, X<?2 0, X<2
f(x)=142 2<x<3 f(x)=41 2<x<3
A) 1, X>3 B) 1, X>3
0, X<?2 0, X<2

f={1 2<x<3 f()=qx*-2x  2<x<3
B) 0, X>3 r 1, X>3

14. Marematuyeckoe oxunanne HCB X, pacnpeneneHHOH paBHOMEPHO B HHTepBaie (2;8) paBHO:
1) 5; 2) 4, 3) 3; 4) 2.

15. Best mojiesxaiias H3y4eHUI0 COBOKYITHOCTh 3JIEMEHTOB HAa3bIBAETCS ... (FeHePaTbHOl COBOKYIHOCTHIO).
16. O6beMOM BBIOOPKH HA3BIBACTCS ... (KOJHYECTBO 3JI€MEHTOB, B Hee BXOASAIIUX).

17. VI3 renepabHOM COBOKYITHOCTH M3BJI€UCHA BBIOOpKa 0ObemMa N=50

X; 1 2 3 4
n; ny 9 8 7

Torma n; paBrmo: 1)17; 2)10; B) 26; 1) 34.

18. Menuana BapuaiionHoro psga 4,4, 5,7, 8, 9 pasHa:

1) 4; [2) 9; | 3) 33; [ 4) 7.

19. Craructiyeckoe pacrpeneseHie BHIOOPKU UMEET BH:

N
w
S

X 1
n; 6 4 5 7

Torz[a OTHOCHUTEJIbHAsA YacTOTa BApHUAHTHI X, paBHA ...

1) 04; | 2) 06; | 3) 0,1; [ 4) 07.

20. BribopouHoe ypaBHEeHHE MIPSAMON JIMHUM perpeccun umeeT Bua y = —0,8 + 1,2x, cpeanue KBaapaTHIeCKHe
OTKJIOHEHUs paBHbl 0, = 0,28; 0, = 0,56. Torna BbIOOPOUHBIH KOOQPUIMEHT KOPPENSLMH  T; PABEH ...

1) 35; 2) 0,6,

3) 3,5, 4) -0,6.

Kpurtepnu ouenku (8 6an1ax):
MakcumanvHoe Konuuecmeo 6annoe 3a mecm — 5 6annos.
5 bannoe cmasumcs, eciu oOyuarowuiics:
1.  Bwinoanun pabomy 6e3 ouubox u He0ouemos.
2. Jlonycmun ne 6onee 00HO20 Hedouema
4 6anna cmasumcs, eciu 00YHAIOWUNICA 8bINOAHIUIL PADOMY NOTHOCIBIO, HO OONYCMUTL 8 Hell:
1. He 6onee 00HOIU HeepybOIll OWUOKU U OOHO20 HEDoUema.
2. He bonee 08yx nedouemos.
3 6anna cmasumcs, eciu 00YHAOWUICA NPABUTILHO BbLINOJHUL He MeHee NOL08UHbL pabombl Ul OONYCMUIL.
1. He 6onee 08yx epyovbix owubox uiu ne 6oaee 00HOU epyooll u 0OHOU He2pyOOoU OwUbKU U 0OHO20
Hedouema,
2. He 6onee 08yx - mpex neepybvix oumubok uiu 0OHOU He2pyOoli OuUOKY U Mpex HedoHemos;
3. [lpu omcymemeuu owuboK, HO Npu HATUYUU YeMbIPEX-NAmU HeOOYemos.
2 fanna cmasumcs, eciu 00yYAOWUICA:
1. Jonycmun uucno owubox Hedouemog npegviuiaioujee HOpMYy, HpU KOMOPOU Modcem Obimb
svicmasnero 3 bauna.
2. Ecnu npasunvro @ulnonnun menee noiosunsl padomul.

68



4, Memoouueckue mamepuasst, onpeoensiouie nPoyedypvl OUeHUBAHUS 3HAHUTL, YMeHUIl, HABbIK0E U (Uau)
onvima 0esimenbHOCm U, XaAPAKMm ePUuyIouux IMansvl Gopmuposanus KoMnemenyui

OueHka 3HaHU, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIash 3TaIbl (POPMHUPOBAHNSA KOMIICTEHIMH MO TUCIIUIIIIIHE
MaremaTtrika IpoBOIUTCS B (hOPME TEKYIETO KOHTPOIIS U IIPOMEKYTOYHON aTTECTALINH.

K KxoHTpoIO Tekymiell ycrneBaeMOCTH OTHOCSTCS NPOBEpKa 3HAHWH, YMEHHH W HABBIKOB OOYYAIOMIMXCS TpPU
cobece0BaHUM U 0 Pe3yIbTaTaM OTYETa 00YJaIOIUXCsI B X016 MHANBHYAIbHOH KOHCYJIBTAILNH IPETIOaBATENS.

ITpomexyTouHass aTTecTalys MO AUCHHUIUIMHE MaTemaTnka MPOBOAUTCS C LIENBIO BBIABICHUS COOTBETCTBHS
YPOBHS TEOPETHYECKUX 3HAHWH, MPAKTHYECKUX YMEHHUH U HaBbIKOB TpeboBanusiM GI'OC 1o HanpaBlieHHUIO TOATOTOBKU
B (popMe K3aMeHa.

DK3aMeH INPOBOJMTCS TIOCIE 3aBEPIUCHUS U3Y4YEHUs MaTepHana B oObeMe paboueil y4eOHOW MporpamMmel.
dopma mpoBeleHUs SK3aMeHa onpenensercs kadeapod (ycTHeE — mo OwuneraM, auO0 THChbMEHHas pabora,
TecTupoBaHue u Jap.). OmeHka MO pe3yiabTaTaM »JK3aMeHa - «OTIMYHO», «XOPOILO», «YHOBIETBOPUTEIHHON,
«HEYIOBICTBOPUTEIHHOY.

Kaxngas (opma KOHTpossi BKIIOYaeT B CE0S TEOPETHUECKHE BOIIPOCHI, MO3BOJSIONINE OIEHUTh YPOBEHB
OCBOCHUSI CTyJCHTAMU 3HAaHWH M TPAKTUYECKHE 3aJaHus, BBIIBIAIONINE CTENECHb C(HOPMHPOBAHHOCTH YMEHHH W

HAaBBIKOB.

OcHOBHBIMH  (OpMaMH  KOHTPOJIA

3HAHUH  SBIIIOTCS KOHTPOJIBHBIE H

CaMOCTOSITENIbHBIE  PaboTHI,

TECTUPOBAHHC, pacquHo-rpa(bI/meche pa6OTLI, CO6€C€Z[OB8.HI/I$I BO BpEMsI CEMHUHAPOB, 4 TAKIKEC DK3aMCH.

IlpumepHnulii nepeuens oyeHOUHBIX cpedCme

Ne HaumenoBaHue IIpencraBnenue
0 /;[ OLIEHOYHOTO Kpartkast xapakTepucTuKa OLEHOYHOTO CPEICTBA OLIEHOYHOTO
CpencTBa cpeacTBa B poHze
1 2 3 4
1 Monyib CpencTBO KOHTPOJISL YCBOSHHUS yUeOHOrO MaTepHaia TeMBI, Bompocsl o temam
pasjena uin pasaeaoB TUCIUILIHHBI, OPraHU30BaHHOE KaK / pazaenam
yueOHOE 3aHATHE B BUE COOCCEIOBAHUS MPEIIOAABATEIIA C JUCTIATUTAHBI
o0yJaroImuMucs
2 Kontpossnas CpencTBO NPOBEPKH YMEHHUM MPUMEHATH [TOJTyYeHHbIE 3HAHUS Kommnexr
pabota JUTSL pELIeHNs 3a1a4 OTPEIEICHHOTO THIIA [0 TEME HITH KOHTPOJIBHBIX
pasneny 3aJaHuil 10
BapuaHTaM

3 PacyeTtHO-

CpezncTBo IPOBEPKN YMEHHUH MIPUMEHSTH NOITyYSHHBIC 3HAHUS

KoMmmekr 3aganuit

JUIA KOHTPOJIS IPHOOPETEHHBIX CTYASHTOM MPOo(eCcCHOHAITBHBIX
HaBBIKOB U YMEHUH M0 YIPABICHUIO KOHKPETHBIM
MaTepualIbHbIM 00BEKTOM.

rpadudeckas T10 3apaHee ONpeIeNICHHOW METOIMKE IS PEIICHHS 3319 HITH JUISL BBITIOJTHEHUS
pabota 3aJaHU{ TI0 MOJYIIIO WM AUCLUIUIMHE B I[EJIOM. pacueTHo-
rpadudeckon
paboTHI
4 Pedepar [IpoxyKT caMocTOSTENEHOM PabOTHI CTYICHTA, Tewmsl pedepaToB
MPE/ICTABISIIONIMN cOO0H KpaTKOe U3JI0KEHHE B TMCHbMEHHOM
BU/JIE TTOJTyYEHHBIX PE3yIbTaTOB TEOPETHUECKOTO aHAIN3a
orpezielIeHHOI HayYHOH (y4eOHO-HCCIIeI0BATENBCKOM) TEMBI,
T'Jle aBTOP PACKPBIBAET CYTh HCCIETyeMOH MPoOIeMbl, TPUBOAUT
pa3iIMyHbIe TOYKH 3pEHHS, a TAKKe COOCTBEHHbIE B3IIIS/bI HA
Hee.
5 Tecr Cucrema CTaHAAPTU3HPOBAHHBIX 33aJaHUH, TTO3BOJISIONIAS @®onp TECTOBBIX
aBTOMATH3MPOBATh IPOLELYPY U3MEPEHHS YPOBHS 3HAaHUH U 3aJaHuH
yMeHHH 00ydaromerocs.
6 Tpenaxep TexHu4yeckoe cpecTBO, KOTOPOE MOKET OBITh HCIIOIH30BAHO Kommuiexr 3ananuii

JUTst pabOTHI Ha
TpEeHaXepe
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JUCT PETUCTPAIIMA U3MEHEHUI

Howmep TekcT u3mMeHeHust [Tpukas, nmpoToKoI 3acelanusi Y4eHOro
W3MEHEHUs COBETa YHHBEPCHUTETA
Ne Hata
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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