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]_IeJII’I OCBOCHUSA NJUCIUIIIINHBI

K OCHOBHBIM meJIM OCBOCHHS [UCHMIUIMHBI  «Bpicmias maTeMaThka»
CIEAYET OTHECTH:

- BOCIIUTAHHE Y CTYJEHTOB 0OIIell MaTEMAaTUYECKON KYJIbTYPHI;

- mpuoOpeTeHue CTyJAEHTaMU IIMPOKOTO Kpyra MaTeMaTHYECKHUX 3HAHUMH,
YMEHUN U HABBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K HWHAYKTUBHOMY U JEAyKTUBHOMY
MBIIUICHUIO HApsIy C Pa3BUTUEM MATEMATUUECKON UHTYUIIUY;

- YMEHHUE CTYACHTaMH pa3BUBaTh HABBIKA CAMOCTOSITENHHOTO HW3YUYCHHS
y4eOHOH W HAYYHOM JIMTEpaATyphl, COJIEpKAIIe MaTEeMaTHYECKHE CBEACHHUS U
pe3yIbTaThI;

- TMOJrOTOBKY  CTYJA€HTOB K  JIEATEIIBHOCTU B  COOTBETCTBHM  C
KBUTU(PUKALMOHHON XapaKTEpUCTUKON OakajaBpa IO HAIMpPaBJICHUIO, B TOM YHUCIE
dbopMHpOBaHHE YMEHUW HCIMOJIb30BaTh OCBOEHHBIE MaTEeMaTHYECKHE METO/bl B
npodeccruoHanbHOM eI TeIbHOCTH.

K ocCHOBHBIM 3aJa4aM OCBOEHUS NHMCIUIUIMHBI «BbIcIIasg maTeMaThKa»
CIEAYET OTHECTH:

- OCBOGHHE CTYyIEHTaMH OCHOBHBIX IMOHSATUN, METOIOB, (HOPMUPYIOIIUX
oOIIyI0 MaTeMaTHYECKYyI0 IOJrOTOBKY, HEOOXOIMMYIO Ji YCHEIIHOTO PEIICHUS
MPUKIIAJIHBIX 3a]1a4;

- ¢opmupoBanue y cryaeHTa TpeOyemoro Habopa KOMIETEHITUH,
COOTBETCTBYIOIIUX €T0 HAMPABICHUIO TMOATOTOBKA M OO0ECIEUYMBAIONIUX €r0
KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TpYJa.

2. Mecto mucunminusabl B ctpykrype OOII 6akanaBpuara

JMucuuminHa «Bpiciias MatremaTtukay otHocuTcs K 0j0oky b1 OOII. Ee uzyue-
Hue 00ecreynBaeT U3y4eHUue AUCIUILINH:
B obazamenvHoti yacmu:
- (pu3KKa B MPOU3BOJICTBEHHBIX M TEXHOJIOTMYECKUX MPOIECCaX;
- TEOpETUYECKasi MEXAaHHKA;
- OCHOBBI IIPOTPAMMUPOBAHUS U AJITOPUTMU3ALUN B MAIlIMHOCTPOCHHH;
- TEOpUS MAILIMH U MEXAHU3MOB;
- METPOJIOTHS, CTAHAAPTU3AIMS U CEPTUDHUKAITIS;
- COIPOTUBIICHUE MATEPHUATIOB;
- THAPONIHEBMOABTOMATUKA U TUIPONPUBO/I;
- MeToAbl U anroputmbl TPU3+;
- OCHOBBI MAaTEMATUYECKOT0 MOJICIMPOBAHUS TEXHOJIOTHYECKHUX MPOLIECCOB;
- 5KOHOMUKA U YIIPABICHUE MAIINHOCTPOUTEIBHBIM ITPOU3BOJCTBOM.
B uacmu, popmupyemoti yuacmruxkamu oo6pazo6amenbHbix OMHOUEHUT.
- OCHOBBI TPUOOTEXHUKHU;
- WCTBITAHUS HA NMPOYHOCTh M M3HOCOCTOMKOCTh. HanekHOCTh mMexaHuye-
CKHUX CHCTEM;
B uacmu «OnexmusHvle oucyuniuHvly:



- ¢pusnueckue 3PQPEKTH U SIBICHUS MPU HArpeBe METAIOB mepea 00padoTKoM

JaBJICHUEM,

- (pU3KUKO — XUMHYECKHUE MPOLECCHI MPU HArpeBe U 00padOTKE JaBICHUEM.

3. Ilepevyenn MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO INUCHHUILIUHE,
COOTHECEHHbIE ¢ MJIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00Pa30BaTeIbLHOI
NpOrpaMMbl

B pesynbpTare ocBOEHUS MUCHUIUIMHBI Y 00y4aromuxcs GOpMHUPYIOTCS CIeAyIOIIHe
KOMIETEHIIMH U JOJDKHBI ObITh TOCTUTHYTHI CIEAYIOIIUE Pe3yIbTaThl O0yUEHUS Kak
sTan (GOPMHUPOBAHUS COOTBETCTBYIOLIUX KOMITETEHITHIA:

Kon B pe3yabrarte ocBoeHusi | IlepedeHb miIaHupyeMbIX pe3yJbTa-
KOMIIETEHIIUM | 00pa3oBaTe/IbHOI NMPo- TOB
rpamMMbl 00y4Yarouuiics 00y4eHHUs MO0 TUCHUILINHE
JOJIZKeH 00J1a1aTh
OIIK -1 YMeHue ucronab30BaTh OC- | 3HATH:

HOBHBIE 3aKOHEBI €CTe-
CTBEHHOHAYYHbIX AUCIU-
IUTMH B TIpoeccrnonab-
HOU JIEITEIBbHOCTH, PU-
MEHSTh METOJIBI MaTEMa-
THYECKOTO aHaInu3a U MO-
JEeTUPOBaHUs, TEOPETUYE-
CKOTO U 3KCIIEPUMEHTAJIb-
HOT'O UCCJICIOBAHUS

® OCHOBOIIOJIAraloIIUe TEOPETUUECKUE
IIOJIOKEHMS, IPEAYCMOTPEHHBIE IPO-
rpaMMOM AUCUUIUIMHBI, POJb U 3Ha-

YEeHWE OCHOBHBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX TUCITUATIIINH
yMeTh:

INPUMEHSATh E€CTECTBEHHOHAYYHBIC H
OOIIEMH)KCHEPHBIC 3HAHHS, METOJIBI
MaTeMaTU4eCcKOTO aHaIu3a U MOJIEIH-
pOBaHMSI TIPU PEUICHUH Npodeccro-
HaJIbHBIX 337124

BJIA/IETh:

METOJaMH MaTeMaTH4YeCKOTO aHajH3a
¥ MOJICTTMPOBAHUS, TEOPETHUECKOTO U
SKCIIEPUMEHTAIBHOTO  MCCIIEI0BAHUS
npoueccoB s 3¢G(GEeKTUBHOTO pellie-
HUSI 3a/1a9 TEOPETUYECKOTO XapakTepa
B cepe mpodeccruoHaNbHON AesITeNb-
HOCTH

4. CTpyKTYypAa U coJepKaHue TUCHUILINHBI

OO6m1ast Tpy10€MKOCTh JUCHMUILUIMHBI COCTABIISIET 14 3a4eTHBIX eIUHMUII, T.€. 504
akameMuuecknx 4yaca (u3 Hux 270 4acoB — caMOCTOSITeNIbHAsI padoTa CTY/ICHTOB).
Paznensl nuctuniaunel «Beiciias MaTeMaTUKa» U3Y4alOTCsl Ha MEPBOM U BTO-

POM Kypcax.

Ha nepBoMm kypce BbLIenA0OTCS 7,5 3a4€THBIX €AUHHLL, IPU 3TOM B IEPBOM CE-
MECTpE BBIACISIOTCS 4 3a4eTHbIE €IMHUIIBL, T.€. 144 akaeMuyeckux yaca (U3 HUX 72
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gaca — caMOCTOsTelIbHas paboTa CTyIEHTOB), BO BTOPOM ceMecTpe — 3,5 3a4eTHBIX
enuHull, T.e 126 akageMHYecKUx 4acoB (M3 HUX 72 yaca — caMOCTOsITeNIbHas padoTa
CTYJICHTOB).

Ha BTOpoMm Kypce BbLaensroTcs 6,5 3a4eTHBIX €AWHUIL, TPH 3TOM B TPEThEM
ceMecTpe BBIACISIOTCA 3,5 3a4eTHBIX €AUHMI], T.e. 126 akageMuueckux 4acoB (U3
HUX 72 Yaca — caMOCTOsITelIbHasi paboTa CTYJICHTOB), BO BTOPOM ceMecTpe — 3 3ayeT-
Hble equHunbl (108 akagemMuueckux 4acoB, U3 HUX 54 yaca — caMOCTOsITeIbHas pado-
Ta CTYJICHTOB).

IlepBbIii cemecTp: nekuuu — 36 4yacoB, IpaKTUYECKUE 3aHATHS — 36 4acos,
(dhopma KOHTPOJIS - SIK3aMEH.

Bropoii cemecTp: sekiuu —18 4acoB, MpakTHYECKUE 3aHATHS — 36 4YaCOB,
(dhopma KOHTPOJISI — DK3aMEH.

Tpernii cemecTp: JeKIUM — 28 4YacoB, MPAKTUYECKHE 3aHATUA — 26 4acoB,
(dhopma KOHTpOJIS — 3a4eT.

YeTBepThlii cemecTp: 26 4acoB, MpakTUYECKue 3aHATUS — 28 yacoB, ¢opma
KOHTPOJISI — 9K3aMEH.

CtpykTypa U coJiepKaHue TUCIUIUIUHBI «BhIcIias MaTeMaTHKa» MO0 CpOKaM H
BUJIaM pa0oThl oTpaxkeHsl B [Ipunoxenuu 1.

Conep:kanue pa3iejioB TUCUUILIHHbBI

IlepBbIi cemecTp
BBenenue
[Ipenmer, 3amaun U coiepkaHue AUCHUIUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHS
mucuumuinebl. CTpyKTypa Kypca, €ro MECTO M POJib B MOJTOTOBKE CIIEIUATIUCTA,
CBSI3b C APYTHUMU JUCIUIIIIMHAMMU.

Paspnen 1. DiieMeHTHI THHEHHON aaredpbl

Tema 1.1. MaTpuubl U onpeeuTe H.

[Tonsitue marpuilsl. Buasl matpuu. JleiictBus Hag matpuiiamu. Onepaiuy Haj
MaTpuLaMHU U UX CBOMCTBA. ONpenennuTesd, UX CBOMCTBA U BblYUCHEHUA. [loHATHS
MHUHOpA U anreOpandyeckoro AonoyiHeHus. Pa3znokeHue omnpenenuTelis Mo AJIeMeH-
TaM CTPOKH WK cTosIOLa. Beruncienue onpenenuTesneil pa3inyHoro nopsjaka.

Tema 1.2. O06paTHas maTpuna.

OOpatHast MaTpHlla U aJTOPUTM €€ BBIUMCIICHUS. DJIeMEHTapHbIe Mpeodpa3o-
BaHUs Matpull. [IpuBeneHre MaTpuibl K JMaroHaaIbHOMY WJIU TPArelUueBUIHOMY BH-
ny. Matpudnas (opma 3amucy CHUCTEMBI JMHEHHBIX anreOpandecKux ypaBHEHUM.
Panr marpunsr.

Tema 1.3. Pemienue cucrem JIMHEHBIX aJiredpanyecKux ypaBHEeHMH.

Cucrempl TUHEHHBIX aITreOpandecKnX YpaBHEHUW, OCHOBHBIE MOHSTHS pelle-
HHS, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PellIeHNEe CUCTEM JIMHENHBIX YpaB-
HeHui metogoM Kpamepa, metomom obpaTHoi maTpuilbl, MetogoM ["aycca. [Iposep-
Ka npaBwiIbHOCTH pemieHuil. Teopema Kponekepa — Kanemnu. Pemenne npons3Boib-
HBIX CUCTEM JIMHEWHBIX YpaBHEHHI MeToA0M ['aycca. Pelienne oqHOPOAHBIX CUCTEM
JIMHEWHBIX YPAaBHEHUM.



Paspnen 2. DiieMeHTbI BEKTOPHOM aJre0psbl

Tema 2.1. JluHeitHble omepanvu HaJ BEKTOpaMH, UX CBOMCTBa. JIMHEWHBbIE
KOMOMHAIMU BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOpPOB. bazuc
CUCTEMBI BEKTOPOB. Pa3znoxenue BekTopa no 0asucy.

Tema 2.2. CxansipHOE€, BEKTOPHOE U CMELIAHHOE MPOU3BEAECHUS BEKTOPOB, UX
CBOWCTBA. YCIIOBUSI OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTO-
POB.

Tema 2.3. Jluneiinsie npoctpancTBa. basuc. IIpeoOpa3zoBanue mMaTpulbl JH-
HEWHOTO orepaTopa mpu mepexonae ot 6asuca k 6azucy. CoOCTBEHHBIC 3HAYCHUS H
COOCTBEHHBIC BEKTOPHI MATPHIIHI.

Pa3znen 3. AHanuTu4eckasi reoMeTpust

CucrteMbl koopauHat. J[ekapTOBbI MPSAMOYTOJIbHbIE KOOPAUMHATHI HA TMJIOCKOCTU U B
npoctpadcTse. [lonspHas cucrema KOOpAUHAT.

Tema 3.1. IIpsiMbIe U JIOCKOCTH

PaznuuHbie TUIIBI ypaBHEHUM TIJIOCKOCTH U TIPSIMOU.

Brruuciienue paccTtossHUKA MEXAY ABYMSI TOYKAMHM, TOYKOM M MPSIMOW, TOYKOM WU
MJIOCKOCTBIO.

BrIunciieHne paccTosIHUS MEKy CKPEIUBAOIIUMUCS MTPSMBIMH.

BrlunciieHrne yrioB MexAy ABYMS NMPSAMBIMH, IPSAMON U IJIOCKOCTBIO, ABYMS ILIOC-
KOCTSIMH.

Pasznen 4. Kpusbie BTOpOro nopsigka

Onnurnc, napabona, runepOoiia, UX CBOCTBa U ypaBHeHUsa. ObIee ypaBHEHUE KPH-
BOU BTOPOro nopsaka. IlpuBenenne ypaBHEHUsE KpUBOW BTOPOTO MOPSAJKA K KAHOHU-
YECKOMY BUY.

Pa3jies BBIHOCHTCSI HA CAMOCTOSITE/IbHOE H3YUCHHE.

Pa3zgen 5. DiieMeHTBI MATEMATHYECKOT0 AHAJIN3A

Tema 5.1. YucnoBas mnocnenoBaTenbHOCTh. [Ipenen 4ucioBod mocienoBa-
TeIbHOCTH U ero cBorictBa. Oyunkuus. [Ipenen dynkuurn. OCHOBHBIE TEOPEMBI O Tpe-
nenax Qyskuuu. [lepBblil U BTOpOi 3aMeuaTenbHble npenensl. CpaBHEHHE OECKO-
HEYHO MajbIX U OECKOHEYHO OOJBIIMX BETUYMH. DKBUBAJICHTHbIE OECKOHEUYHO Ma-
JIbI€ BEJIUYMHBI.

Tema 5.2. HenpepsIBHOCTh (DYHKIIMN B TOYKE U HA MPOMEKYTKe, TOUKU pas-
pbiBa PyHKIIMM, UX KiIaccupUKalysi. ACUMIITOTHI Tpaduka GyHKIMH, UX Kiaccudu-
KaI¥si, YCJIOBHS CYIIIECTBOBAHMSI, METO bl HAX 0K ICHU.

Tema 5.3. [IpousBoanas pyukiuu. ['eomeTpudecknii 1 MEXaHUYECKUN CMBICI
npousBogHoi. [IpaBuna quddepenurpoBanus u GopMyIibl BHIYUCICHUS TPOU3BO/I-
HbIX. Ta0nMila MPOM3BOJHBIX OCHOBHBIX JJIEMEHTApHBIX (QYHKIWNA. Beramcienne
MPOU3BOAHBIX (DYHKIIUM, 3aTaHHBIX PA3IMYHBIM 00pa3oM.

Tema 5.4. {uddepenmman. [IpousBoansie u auddepeHransl BHICIIUX O-
psnkoB. [IpubinkeHHbIE BRIUMCIEHUS ¢ TOMOIIBIO U] PepeHIaios.



Tema S.5. PackpeiTie HeonpeneneHHocTer pasnuaHoro tumna. Ilpasuno Jlonu-
tans. Popmyna Telmopa PasznokeHus OCHOBHBIX AJIeMEHTapHBIX (PyHKIMM 1Mo dhop-
mysie Maxksopena. [TpubnmkeHHbIe BEIYUCICHUS ¢ TTOMOIIBI0 popmyisl Teitnopa.

Tema 5.6. OcHoBHbIE Teopembl AU depeHInaTLHOrO nCUUCiIeHus. MOHOTOH-
HOCTh (YHKLMHU, SKCTpeMyMbl HeoOxoMMble U JOCTaTOYHBIE YCIOBHSI MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpemyMa. MccnenoBanue Boinykioctu rpaduka yukmuu. Tou-
k1 nieperuda rpaduka GyHKIUY.

Tema 5.7. OOmias cxema uccienoBanus (PyHKIIMU U TIOCTPOEHUS ee Tpaduka.
CaoiicTBa (pyHKIIMIA, HETIPEPHIBHBIX Ha OoTpe3ke. Hanbomnpliee u HanMeHblIee 3Have-
HUs QYHKIIUN Ha OTPE3KeE.

Bropoii cemecTp

Paszpnen 6. ludpdepeHunanbHoe HCHUCTeHHEe PYHKIMA HECKOJIBKHUX MepeMeHHbIX

Tema 6.1. OyHKIMSA HECKOJIBKUX NepeMeHHbIX. [Ipenen u HEmpepbIBHOCTD.
OcHOBHBIE CBOMCTBa HENMpepbIBHBIX GyHKIUN. YacTHble mNpousBoaHbe. [lomHbIiI
muddepenunar. [IpousBoaHbIe CHNOKHONM (YHKIMH HECKOJIBKUX TEPEMEHHBIX.
Yacthble mpousBoAHbIe U AUddepenmans Boicimx nopsakos. Teopema [Bapiia.

Tema 6.2. [IpousBoaHas 1o HanpaieHuto. [ paguent. KacarenbHas K KpUBOiA.
KacarenpHas miockocTe 1 HOpMaib K noBepxHocTu. Popmyna Teimopa. Dkcrpe-
MyM (GYHKIMH HECKOJIBKUX TNepeMeHHbIX. HeoOXoaumbie M AOCTaTOYHbIE YCIOBUS
JKCTpEMyMa.

Paznen 7. UHTErpajibHOE HCYUCICHHE

Tema 7.1. [lepBooOpa3nas. HeonpeneneHHbIi UHTErpai U ero cBoiicTBa. Tab-
JUIa UHTETPAJIOB OT OCHOBHBIX 3J€MEHTapHBIX (QyHKIUN. MeTo HermocpeaCTBEHHO-
IO UHTETPUPOBAHUA.

Metoa MHTErpUPOBAaHKS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, ITOJABEICHUEM I10]] 3HAK
muddepenunana. MeTo UHTErPUPOBAHUS IO YACTSIM.

WNHuTerpupoBaHue palioHAIbHBIX JIpo0ei MHTErPUPOBAHUE HEKOTOPHIX BUIOB Hppa-
[IUOHAJIBHBIX U TPUTOHOMETPUYECKUX (PYHKIUH.

Tema 7.2. 3agauu, NPUBOIAILINE K MOHATHIO ONPEIEICHHOrO HHTETpaja.
OnpeneneHHbld UHTETPaAJl, €0 CBOMCTBA. Y CJIOBUSI MHTErpupyemMocTu. MuTterpan ¢
NepEeMEHHBIM TpeenomM uHTerpupoBanus. ®opmyna Hetotona — Jleitbauna. 3amena
NIEPEMEHHON B ONPEICIEHHOM UHTETPAJIE.

[TpunoxeHus: ONpeaeIeHHOr0 UHTErpaja B FEOMETPUHA U MEXAHUKE (BbIYMCIIE-
HUE TUIOIAJEH MIOCKUX (PUTYp, IITMHBI KPUBOM, 00BEMOB.

Tema 7.3. HecoOcTBEeHHBIE MHTETpANIBI MIEPBOTO U BTOPOro poja (mo Oecko-
HEYHOMY MPOMEXYTKY, OT HEOTPAaHUUEHHBIX (YHKIIMNA HAa KOHEYHOM TPOMEKYTKE),
VX CBOWCTBA.

Tema 7.4. 3anaun, npuBOASAIINE K MOHATUAM KPAaTHBIX U KPUBOJIUHEWHBIX UH-
TerpajioB. JIBOWHON U TPOMHOM MUHTETPAJIbI, UX CBOMCTBA. BhIUMCIICHNE NBOWHBIX HH-
TErpajgoB NOBTOPHBIM HHTETPUPOBAHUEM.

Tema 7.5. OnpeneneHvue KpUBOJIMHEWMHBIX MHTETPAIOB MEPBOTO U BTOPOIO
poaa, MX CBOWMCTBA U IPUMEPHI BEIYUCIICHUSI.



Pazgea 8. UncsioBbie 1 pyHKUMOHAJIBHBIE PAABI

Tema 8.1. Yucnossie psasl. CxonumocTs U cymMma psiga. Heobxoaumoe ycio-
BUE cxoaumocTu. JleiictBus ¢ psaamu. CBOKWCTBA YMCIOBBIX PSAAOB. 3HAKOMOJIOKH-
TeNbHbIE psAabl. ['apMoHnueckuit psaa. [IpuzHaku cpaBHEHUS.

Mertoapl uccneqoBaHus CXOAUMOCTH MOJIOKUTENBHBIX PSANOB: NpU3HaKu [la-
nam6epa, Ko, naterpansubiii npuznak Komm.

Tema 8.2. 3nakouepenytomuecs psaawl. [Ipusnak Jleioauna. AGconroTHas H
YCJIOBHASI CXOJIMMOCTh 3HAKOTIEPEMEHHBIX psifoB. O000eHHbIe Tpu3Haku J[amamoOe-
pa u Kommn.

Tema 8.3. Crenennnie psiasl 1 UX cBoiicTBa. Teopema Abens. MuTepBan u pa-
anyc cxogumoctu. JuddepenimpoBanue 1 HHTErpUPOBaHNE CTETICHHBIX PSIOB.

Tema 8.4. Psanp1 Teitnopa u Maknopena. YcnoBue pa3nokUMOCTH (GYHKIIUHU B
psa Teitnopa. Pasnoxkenue HekoTopbiX GyHKuMi B pan Teinopa. [lpumenenue cre-
NEHHBIX PSAAOB B IPUOIMKEHHBIX BHIUUCICHUSX.

Tpernii cemecTp
Pa3nen 9. O0bikHOBeHHbIE TU(PepeHInATbHbIE YPABHEHUS

Tema 9.1. /Tuddepennuansupie ypaBHEHUS MEpBOTO nopsiika. Beenenue. 3a-
Ja4du, MpUBOALME K AU PepeHnaIbHbIM YPaBHEHUSIM MEepBOro nopsaka. OCHOB-
Hbl€ TIOHATUS OOBIKHOBEHHBIX AM(PQEpEeHLNaIbHbIX YpPaBHEHUW IEPBOrO MOpPsAKa.
IToctanoBka 3agaun Komm. Teopema cymecTBoBaHUS U €IMHCTBEHHOCTH PELICHUS.
OO61miee W 4acTHOE pelIeHHs, OO W YacCTHBIM MHTErpaybl. ['eoMerpuyeckuit
CMBICJI O0IIIEr0 HHTErpaa.

VYpaBHeHMs ¢ pa3feNAOIUMUCA NEPEMEHHBIMU, OAHOPOAHBIE TU(depeHIu-
aJIbHBIC YPABHEHUS.

JIuHeliHble 1.y. IEPBOrO MOpsAAKa WM ypaBHeHUs bepHyiu. Pemenne nunen-
HBIX YPaBHEHHW METOAOM BapHUALMHU ITPOU3BOJIBHOW MOCTOSIHHOM, METOJOM ITPOU3-
BeleHu bepHyum.

Tema 9.2. Jludpdepenunanbaple ypaBHEHHUs BbICIINX MOPAAKOB. DopMbl 3a-
nucu 1uddepeHIanTbHOr0 ypaBHEeHUs n-ro nopsiaka. OOiee n 4acTHOE pelIeHHUs.
ITocranoBka 3anaun Komm, kpaeBoii 3anaun. MIHTErprpoBanne MeETOI0M NOHMKEHUS
IOpsAAKA.

Tema 9.3. JIunelinpie oqHOpOHBIE TU(DDepeHIMATBHBIE YPABHEHUS /1 — TO T10-
psaka. OOmume CcBOMCTBA PELIEHUH JMHEHWHBIX OAHOPOAHBIX AUQPEpeHLnaTbHBIX
ypaBHEHHU n — 10 nopsaka. [lonarre GyHIaMEeHTAIBHOW CUCTEMbI PEIICHUN JTUHEH-
HOTO OJJHOPOJIHOTrO AU(PepeHInanbHOI0 YPaBHEHUS 1 — IO MOPAJKA, €€ IOCTPOCHHE
JUI YpaBHEHUH € MOCTOSHHBIMU KO3 ¢dunmeHTamu. XapakTepUCTUUECKOE ypaBHE-
Hue. By 4acTHBIX pelIeHUI JTMHEWHOTO OJAHOPOIHOrO nHU(pPepeHnanbHOro ypas-
HEHHMS N — IO TIOPSIKA B 3aBUCHUMOCTH OT BHJIA KOPHEW XapaKTEPUCTUYECKOIO ypaB-
HEHMSL.

Jluneiinbie HeonHOPOAHBIE MU (depeHIIaTbHbIE YPAaBHEHUSI 7 — IO TOPSAIKA C
MOCTOSIHHBIMU KO3 duimentamu. Teopema 0 CTPyKType OOIIETO pEIIeHUs TaKuX
ypaBHeHUH. MeTon moadopa 4acTHOTO pemieHus (METOa HEeOoMpeaeIeHHbIX Ko3(du-
LMEHTOB) IS Pa3IUYHbIX CIEUATbHBIX BUJOB MPABOW YaCTH.



Jluneiinpie HeOMHOPOIHBIE MU PepeHITATEHBIE YPaBHEHUS BTOPOTO TOPSIKA.
Merton Bapualyi IPOU3BOJIbHBIX TTOCTOSIHHBIX.

Tema 9.4. Kpaesie 3a1aun. 3ajaun Ha COOCTBEHHBIC 3HAUCHUSI.

Tema 9.5. CucreMbl 00bIKHOBEHHBIX UG depeHIInanbHbIX ypaBHEeHUH. OCHOB-
Hble TOHATHUs. HopmanbHbIE CHCTEMBI JIMHEHMHBIX OJHOPOJHBIX W HEOJIHOPOJHBIX
nuddepeHanbHbpIX ypaBHEHUU. PerieHne JTUHEHHBIX OJHOPOIHBIX U HEOTHOPO/I-
HBIX CUCTEM OOBIKHOBEHHBIX NU(dEepeHIINATbHBIX YPaBHEHHH C MOCTOSHHBIMHU KO-
s duLmeHTamMu.

Pasznen 10. Teopus pyHKIMH KOMILJIEKCHOH TepPeMEHHOM U ONepaliMOHHOE HC-
yucJIeHue

Tema 10.1. DyHkuMsI KOMIUIEKCHOTO niepeMenHoro. [IpencraBienne Gpynkunu
KOMIUIEKCHOTO TIEPEMEHHOT0 KaK 0TOOpaKeHMsI TUIOCKUX MHOKeCTB. OCHOBHBIE 3Jie-
MEHTapHble (YHKIIMM KOMIUIEKCHOTO MEPEMEHHOro, OTJIIMYUTEIbHbIE CBOWMCTBA Ha
KOMILUIEKCHOH IIJIOCKOCTH.

Tema 10.2. Ilpegen u HenpepbIBHOCTh (PYHKIIMU KOMILIEKCHOTO MEPEMEHHO-
ro. ludpdepenuupyemocts. ¥Ycenous Komm - Pumana.

Tema 10.3. Hurterpan or QyHKIUM KOMIUJIEKCHOTO MEPEMEHHOI0. 3aBHUCH-
MOCTb OT IyTH MHTerpupoBaHusi. MHTerpansl oT aHanutuueckux pynkiuii. Teope-
Mbl Komiu A1t 0THOCBSI3HOM 00J1aCTH U JUIsl CIIOKHOTO KOHTYpa. MHTerpansHas dop-
myna Komu. UHTerpanbHoe npeacTaBieHue MPOU3BOIHON OT aHAIMTUYECKON (PYHK-
LIUH.

Tema 10.4. DyHKUMOHATBHBIE PS/ABI, CTETIEHHBIE PSAABI TSI (PYHKIIMH KOM-
ieKcHoro nepemenHoro. Teopema Abens. Psapr Teiinopa u Jlopana. O6mnacts cxo-
JUMOCTH PSIIOB B KOMILUIEKCHOM TuiockocTH. Hynu u ocoOble TOUKM aHaIUTUYECKOM
byHKIUH, UX K1accuduKarms.

Tema 10.5. Teopusi BIYETOB, OCHOBHAs TeOpeMa O BbIYETax. BrruucieHue
BBIYETOB OTHOCHUTEJIBHO OCOOBIX TOYEK. BbIUKMCIIeHHEe KOHTYPHBIX MHTErPAJIOB C TO-
MOIIBIO BBIYETOB.

Tema 10.6. OnepauronHoe wucuucieHue. OnpeaencHue MpeoOpa3zoBaHUS
Jlannaca. [lonsitue opuruHana u u3zodpaxenus. CpoiicTBa npeodpa3oanus Jlammna-
ca. Tabnuia n3o0pakxeHu 3J1eMEHTAPHBIX (QYHKIIHA.

ObpatHoe mpeoOpa3zoBanue Jlamnaca. PasznoskeHue panudoHaIbHOM ApoOu Ha
npocreiimue. OnepalnoHHbIN MeTO perneHus TuddepeHInalIbHbIX YpaBHEHUH.

YeTBepThId ceMecTp
Pazgea 11. Teopusi BepossTHOCTEH

Tema 11.1. Beenenue. DneMenTsl KoMOUHaTOpUKH. [IpaBuia cyMMbI 1 IPOU3-
BeJieHus1 koMOnHaTopuku. CoenHeHus (pa3MeIleHus1, IepecTaHOBKU, COUCTAHNUSA).

[IpenmeTr Teopum BeposiTHOCTEH. Bunbl ciydaiinbix coowiTuii. Kiaccudaeckoe,
CTATUCTUYECKOE U TE€OMETPUUECKOE OTIPEICTICHUSI BEPOSITHOCTU MOSIBICHUS COOBITHS.

Tema 11.2. Anrebpa coObiThiA. TeopeMbl CIOKEHHS BEPOITHOCTEH JJIs1 HECOB-
MECTHBIX U COBMECTHBIX COOBITUH, TEOPEMbl YMHOKEHHUS BEPOSITHOCTEN /1JIs 3aBUCH-
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MBIX U HE3aBUCUMBIX cOObITUH. DOopMyIbl OMHON BeposiTHOCTH, beiteca u bepny:-
nu. JlokanpHas 1 HHTErpalibHAs Teopemsl Jlamaca.

Tema 11.3. Cnyualinbie BennuuHbl. [IOHSATHE 3aKOHA pacHpeesieHUsl IHC-
KPETHOM cy4yallHON BENMYUHBI U CrOCcOObI ero onucaHusi. OCHOBHbIE 3aKOHBI pac-
npeAeieHus TUCKPETHOW CIydyalHOM BEJMYMHBI (THIEPreoMeTpUYecKuid, OMHOMMU-
anbHBIN, pacupenenenue [lyaccona).

Tema 11.4. YUucnoBble XapaKTEPUCTUKU AUCKPETHBIX CIYYANMHBIX BEIUYHH.
MaremaTnyeckoe 0KUIJAaHUE U JUCIIEPCUs CIy4alHbIX BEJIWYMH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 11.5. HenpepsiBHble chyyaiiHple BeiauuuHbl. MHTerpanbHas (yHKUUSA
pacnpeznenenus. [lnotHoCcTh BeposTHOCTEH. CBSI3b MEXAY MHTETpalbHON (yHKIIHEH
pacrpeneneHys U IIOTHOCTBIO BEPOATHOCTEM. MaTeMaTndeckoe OKHIaHWE U JTHAC-
MepCUsl HENPEPHIBHOM CIIyYalHOW BEJINYHHBI.

OCHOBHBIE 3aKOHBI PACHPENEIICHHUS] HENPEPBIBHBIX CIyYaliHBIX BEIUYUH. PaB-
HOMEPHBIN, MMOKA3aTEIbHBIN 3aKOHBI. HOpMasibHBINM 3aKOH pacnpeneseHus. Bepost-
HOCTh TONAJaHHsI HOPMAJIBHO PACIpPECICHHON CIy4YalHOW BEJIMYMHBI HA MPOU3-
BOJIbHBIN KOHEUHbI MHTEPBAJ, HA UHTEPBAJI, CAMMETPUYHBIN OTHOCUTEIBHO CPEAHE-
ro 3HaueHus. [IpaBuio Tpex curm.

Tema 11.6. IIpenenbHbsie TeopeMbl Teopunu BeposiTHOcTel. HepaBenctBo Ye-
owimeBa. Teopema YeOrwimena. Teopema bepuymmm. LleHnTpanbHas npeaenbHasi T€O-
pema.

Pasznen 12. MareMmaTu4eckas CTATUCTHKA

Tema 12.1. OcHOBHBIE 3a7aul MAaTEeMAaTHUYECKON CTATUCTHKHU. BBIOOpOUYHBIN
MeTo. ['eHepanbHasi COBOKYIMHOCTh M BbIOOpKA. Tumbl BeIOOpPOK. CTaTHCTUYECKOE
pacnpenenenue BbeIOOpkH. [locTpoeHne smmupuyeckoi (YHKIUU pacipeneaeHHs
BBIOOPKH, TOJIUTOHA U THCTOTPAMMBbl OTHOCUTENIbHBIX YacTOT.

Tema 12.2. ToueuyHble OLEHKU MAapaMETPOB pacnpenencHus. TpedoBaHus K
OLIEHKaM: HECMEILLEHHOCTb, COCTOSTENBHOCTb, 3((pekTuBHOCTh. BhiOOpOUHas cpen-
Hss. BeiOopouHas U ucripaBieHHas AUCIEPCUU. YIPOLIECHHbIE METOABI pacyeTa CTa-
TUCTUYECKUX XapAaKTEPUCTUK BBIOOPKH.

WHuTepBanbHbple OLEHKHU. J[OBEpUTEIBHBIM HMHTEPBAI JUIsI MATEMaTUYECKOIO
O’KHJIaHUs IIPU U3BECTHOM CpPEIHEM KBaJpaTU4YECKOM OTKIOHEHUM. Pacnpenenenue
CreronienTa. JloBepurenbHbIil HHTEPBAJ 1J11 BBIOOPOYHOU CpeHEN MTPU HEU3BECTHOM
CpeIHEM KBaJpaTUyecKoM OTKJIOHeHuH. Citydail Masoi BEIOOPKU

5. Oﬁpa3OBaTeJIl>Hble TEXHOJIOI'Md, IPUMECHACMBIC ITPU OCBOCHHMU TUCHHUIIJIHHBI

Mertoavka npenoiaBaHus TUCHUILIMHBL «MaTteMaTukay U peanu3anus KoMIie-
TEHTHOCTHOTO MOJX0Jla B U3J0KEHUU U BOCHPUSATAHU MaTepuasa MperycMaTpuBaroT
MCIOJIb30BAHUE CJIEAYIOIIMX aKTUBHBIX W MHTEPAKTUBHBIX (DOPM MpOBENECHUS TPYM-
MOBBIX, UHAUBUAYAIbHBIX, AYJJUTOPHBIX 3aHITHI B COUETAHUM C BHEAYAUTOPHOU pa-
00TOH ¢ 1Eenbl0 (OPMUPOBAHUS U Pa3BUTHUS NMPOGECCUOHANTBHBIX HABBIKOB 00yUaro-
HIUXCSL:
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— 3alIUTa U WHAUBUAYAIbHOE OOCYXK/IEHUE BBHIMOJIHIEMBIX 3TAllOB PAaCUETHO-
rpaduyeckux pador ;

- MPUBJIEYEHHE JIYUIIUX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIHX.

— MOATOTOBKA, MPEJCTABICHUE U OOCYXKJIEHHE MPE3EHTAIMH Ha CEMUHAPCKUX
3aHATHSX;

— OpraHu3alys 1 MPOBEJECHUE TEKYIIEr0 KOHTPOJIS 3HAHUM CTYJEHTOB B (hopme
0JIaHKOBOT'O TECTHUPOBAHUS,

— UCTOJb30BaHUE MHTEPAKTUBHBIX (POPM TEKYIEro KOHTPOJs B Ghopme ayau-
TOPHOTO M BHEAYAUTOPHOT'O MHTEPHET-TECTUPOBAHNUS;

UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 10 MaTeMaTHUKE C YYETOM Pe3yJib-
TaTOB BBIMIOJIHEHHUSI CAMOCTOSITENIbHBIX PalOT.

VY aenbHbI BEC 3aHATUN, MPOBOAMMBIX B MHTEPAKTHUBHBIX (hOpMax, ompeaeneH
IJIABHOM 1eNbl0 00pa30BaTeNbHOM MpOTrpaMMBbl, OCOOEHHOCTBIO KOHTHHIEHTa 00Y-
YaloUUXCs U COJIepKaHUEM AUCIHUIUIMHBI «MaTeMaTuKa» U B 1IEJIOM IO AUCLUIUIUHE
coctaBisieT 46 % ayAUTOPHBIX 3aHATUN. 3aHATHUS JIEKIIMOHHOTO THUMA COCTaBISIOT
46 % oT o0beMa ayIUTOPHBIX 3aHATUH.

[IpoBeneHue 3aHATUN TIpeAycMaTpUBaeTcs Takxke B online.mospolytech.ru Ha
OCHOBe pa3paboTaHHBIX Kadeapoit «MaremaTrka» AJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (30P) o BceM pazaenam NporpaMmbl:

Jucnunimza Mapupyt
Maremaruka (uHelHas | https://lIms.mospolytech.ru/course/view.php?id=3368
1 BEKTOpHas anredpa)
WNHuTterpanbHoe ncuucie- | https://Ims.mospolytech.ru/course/view.php?id=3781
Hue QyHKIUI OHOI Te-
PEMEHHOI
JuddepennnansHoe uc- | https://Ims.mospolytech.ru/course/view.php?id=3362
YUCJICHUE (PYHKITUN He-
CKOJIbKUX TTePEMEHHBIX
Psaner https://Ims.mospolytech.ru/local/crw/course.php?id=3377
DOneMeHTHl MaTemaTude- | https://Ims.mospolytech.ru/course/view.php?id=313
CKOro aHanusa - |

Huddepennmanbapie https://Ims.mospolytech.ru/course/view.php?id=4396
YpaBHECHHUS

Teopust BeposTHOCTEH https://Ims.mospolytech.ru/course/view.php?id=573
MaremaTrnueckas crati- | https://Ims.mospolytech.ru/course/view.php?id=720
CTHKA

Pa3paboranubsie DOP BKIIOYAIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.

6. OnleHOYHBIE CPEACTBA NJI TEKYIEr0o KOHTPOJIA YyCIeBAeMOCTH, POMEKYTOYHOM
aTTecTalMy M0 UTOTraM OCBOEHUS TUCHUILIMHBI U Y4eOHO-MeTOAu4ecKoe
o0ecreyeHre CaMOCTOATEILHOM PadOThI CTYJACHTOB

KOHTpOJ'IB YCIIEBACMOCTH U Ka4CCTBa IMOATOTOBKH IIPOBOAUTCA B COOTBETCTBUU

¢ TpeboBanusamHu "[lonoxenus 006 opranuzaiuu oOpazoBaTeIbLHOTO Mpouecca B Moc-
KOBCKOM TMOJUTEXHUUECKOM YHUBEpcUTeTe" .
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JI1s1 KOHTPOJISl yCIEBAEMOCTH M KaY€CTBA OCBOCHUS JUCHUILIUHBI HACTOSIIECH
IPOrpaMMoOM MPeyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH yCIeBAEMOCTH (TEKYIIUNA KOHTPOJIb);

- IPOMEXKYTOYHAS aTTeCTALIMS.

6.1. Opranuszauus 1 MOPSIJIOK NMPOBeJeHUS TEKYIEero KOHTPOJIA.

6.1.1. ®opmbI NpoBeIeHUST KOHTPOJIA.

Jl1is ipoBeieHus! TEKYIEro KOHTPOJIS MPUMEHSIOTCS clieayronue (opMbI:
KOHMPOJAbHble U camocmoamenvhovle pabomul, PIP.
6.1.2. Conep:xaHue TeKylero KOHTPOJIA.

B IIEPBOM ceMecTpe
- ABe pacueTHO-rpaduyeckue padoThl.

PacueTrHo-rpaguueckasi padora Nel mo JinHeiiHOM M BEKTOPHOM aJjiredpe u aHa-
JUTH4YecKoii reomerpun. Kpatkoe conepkaHue 1 3Tarnbl pacueTHO-rpaduyecKoi
pabOThI:

Ilepsoiu sman.

Pemenue cucreM MMHEMHBIX anredpandeckux ypaBHeHU MeToiamu ['aycca, Kpame-
pa u oOpaTHOW MaTPUIBI.

Bmopoii oman.

Bexkropsl, neiictBus Haa Bekropamu. CkansipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3Be-
J€HUs BEKTOPOB.

PacueTrHo-rpaguueckasi padora Ne2 mo MareMaTH4eCKOMY aHAJIM3Y.
Kpatkoe copepxanue u 3Tanbl pacyeTHO-Tpadudeckor padoThI:

[Ipenen uncioBOil MOCIETIOBATENILHOCTH, TIPeea (PYHKIINU.
HccnenoBanne QyHKIMH HA HEMPEPBHIBHOCTb.

Brruncnenue npou3BoaHbIX QYHKIUH.

HccnenoBanue pyHKIMH, IOCTPOECHUE TPaUKOB.

Bo BTOpOM cemecTpe
- TPH pacyeTHO-rpadpuyeckue padoThbl.

PacueTHo-rpaduyueckasi padora Ne 3 no pyHKUMAM HECKOJbKHUX NEePeMEeHHbIX.
Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:

DYHKIIMU HECKOJIBKUX NEepeMEeHHBIX. YacTHbIe Mpou3BoHbIe. [[pon3BoHbIE OT
COXHBIX QyHKIMH. [Ipon3BoHAs 11O HAPABICHUIO U TPAAUEHT. DKCTPEMYM (PYHK-
WU JIBYX NTEPEMEHHBIX.

PacuerHo-rpaguueckasi padora Ne 4 1o HHTErpajabHOMY MCYHCICHHUIO.

Kpatkoe copepxanue u 3Tanbl pacdeTHO-Tpaduideckor padoThI:

Ilepswiii sman:

MeTtoap1 HHTErpUpPOBaHUs. BeluncieHne HeonpeaeIeHHbIX HHTETPaIOB.

Bmopoii sman:

[TpunoxxeHus onpeneneHHbIX HHTErpanoB. McciaenoBanue cXoAMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTHo-rpaduueckasi padora Ne 5 mo psgam.
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Kpatkoe copepxanue u 3Tanbl pacdeTHO-Tpaduideckon padoThI:

Ilepsvi sman:

HccnenoBanne CXOAMMOCTH YUCIOBBIX PSIJIOB.

Bmopoii oman:

HccnenoBanue cXOAMMOCTH CTENIEHHBIX psAoB. Paznoxenne GyHKIUN B CTETIEHHbIE
pSBIL.

B Tperhem cemecTpe
- IB€ pacueTHO-rpaduueckne padoThbl.

PacueTrHo-rpaguueckasi padora Ne 6 no nuddepeHIHAIBHBIM YPABHEHUAM.
Kpatkoe conepxanue pacueTHo-rpadpuieckoil paboTsl:
Metonasl pemennit iudpepeHnnanbHbIX YpaBHEHHH Pa3IMiHOTO THIIA.

PacueTrHo-rpadguyeckasi padora Ne 7 mo Teopnuu GyHKUMA KOMILIEKCHOM
nepeMeHHOH.
KpaTkoe copepxanue pacueTHO-rpauueckoil paboThI:
JlefcTBUsI HaJl KOMIUIEKCHBIMH YHCIAMM, 2JIEMEHTapHbIE (PYHKIIMHM KOMILJIEKC-
HOW IIEpEMEHHOM, BBIYUCICHNE KOHTYPHBIX UHTETPAJIOB.
Pemenne nuddepeHunanbHpIX ypaBHEHUI ONEPALIMOHHBIM METOJIOM.

B yeTBepTOM cemecTpe
- IBe pacueTHo-rpaguyeckue padoThbl.

PacyeTrHo-rpaguueckasi padora Ne 8 mo reopnu BeposiTHOCTEH.

Kpatkoe copepxanue pacueTHO-rpauueckoil paboThI:

Omnpenenenre BEpOSTHOCTEH CITydailHBIX COOBITHIA, 3aKOHOB PACTIPECIICHHUS TUC-
KPETHBIX U HEMPEPBIBHBIX CIYYAHBIX BEJIMYHUH U UX YHCIOBBIX XapaKTEPHUCTHK.

PacuetrHo-rpajduueckasi padora Ne 9 mo mareMaTu4eckoii CTaTUCTHKE
[TocTpoenue smnupuueckoil PyHKIMU pacrpeeraeHus: BBIOOPKHU, OJIMIOHA U TUCTO-
IrpaMMbl OTHOCUTEIBHBIX YacCTOT.

Pacuer cTaTUCTHYECKUX XapaKTEPUCTUK BHIOOPKH.

OLeHOYHBIE CPEACTBA TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opme OJIAHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHHS 00yJarOIMMHUCS Pa3eoB JUCIUIUINHGI, TpueM PTP.

OOpas1el TeCTOBBIX 3amanuid, 3aaHuii PI'P, KOHTpOIBHBIX BOMPOCOB M 3aj1a-
HUUW JJIs1 TIPOBEICHUS TEKYIIEro KOHTPOJIS, 9K3aMEHAIIMOHHBIX OUJIETOB IPUBECHBI B
[Tpunoxenun 2.

6.1.3. Cpoku BbINOJIHEHHS TEKYIIEro KOHTPOJISI U HIKAJIA U KPUTEPHUHU
OlleHUBAHMS Pe3yJbTATOB

Cpoxku, pe3ysbTaThl BBIMOJHEHUS KOHTPOJIbHBIX M CAMOCTOSITEIBHBIX PadoT,
PI'P u kputepuu olleHUBaHUS PE3yIbTATOB YKa3bIBAIOTCS MpPENoaBaTeseM Ha Mpak-
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TUYECKUX 3aHATUsAX. Kputepuu oneHUBaHUs pe3yJbTaTOB MPUBEJACHBI TAKXKE B MPHU-
JI0’KeHUU 2 K paboueii mporpamme "DOH/T OLIEHOYHBIX CPEJICTB".

6.2. IIpomexyTrounas arrecranus. Opranu3zanus v NOPsA0K NMPOBeEACHUS.
6.2.1. ®opma npoBeaeHHsI MPOMEKYTOYHON ATTECTAIMHA

[TpoMexyTouHass aTTecTanysi MPOBOJUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEp-
KJICHHBIM PACIHCAHUEM 3a4€THO-3K3aMEHALIMOHHOM ceccun. dopma KOHTPOJIS 3Ha-
HUH, IPeAYyCMOTpPEHHAs y4eOHbBIM IJIAHOM, YKa3aHa B 1. 4 HACTOSAIIEH MPOrpaMMBl.

JIo natel MpOBEAECHHS MPOMEKYTOUYHOM aTTECTAlMU CTYAEHT AOJIKEH BBIINOJI-
HUTH BCe PalbOTHI, MPEAYyCMOTPEHHBIE HACTOsIIENH pabodel MporpaMMoi AUCHIUILIHI-
HBI.

[lepeuens 00s3aTeNbHBIX PA0OT U POpMa OTYETHOCTH MO HUM IPEACTABICHBI B

[Tpunoxxenuu 2 x padoueii nmporpamme "DOH]T OIIEHOYHBIX CPEJICTB".

6.2.2. llIkajia oueHUBAHUSA Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTAIMUA U UX
omnucaHmue.

B pe3ynbTaTe 0cBOCHUS TUCUUITUHBI POPMUPYIOTCS CIEAYIOLME KOMIIETEHIIUN

Kopn B pe3yabTarte ocBoeHHust 00pa3oBaTe/IbHON NPOrpPaMMbl 00y-
KoMmnerennuu YJaloUNcAa 10JIKeH 00,1a1aTh
OIIK-1 YMeEHHE HCIIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCHUIIIINH B HpOCl)eCCHOHaHBHOﬁ ACATCIIbHOCTHU, IMPHUMCHATH MC-
TOAbI MATEMATHYCCKOI'0 aHalli3a W MOJCIHMPOBAHUA, TCOPCTHUYC-
CKOI'0O M OKCIICPUMCHTAJIbHOT'O UCCICAOBAHNA

B npornecce ocBoeHust 00pazoBaTENIbHON IPOrpaMMBbl JAHHBIE KOMIIETEHIINH, B
TOM YHCJIE UX OTJEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAIIHO B XOAE OCBOCHMUS
0Oy4aroIUMUCs JTUCIHUIUINH (MOJyJel), TPAKTHUK B COOTBETCTBHH C yYEOHBIM ILjia-
HOM U KaJIeHAApHBIM IrpadukoM yueGHOTo mpoiecca.

6.2.3. Onucanune nokasareseid 1 KpuTepueB OLCHUBAHUS KOMIIeTEHIIUIA,
(popMupYyeMBIX 10 HTOTaM OCBOEHUSI AUCUMILJIMHBI, ONMCAHNE IIKAJ
OlleHUBAHMSA
[Tokazarenem OlleHMBAHMS KOMIIETEHIMI Ha PAa3NIUYHBIX dTanax ux Gopmupo-
BaHUs SBJSIETCS JOCTM)KEHUE 00yUaIOMIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUYeHHUs
0 AUCIUIUINHE.

OIIK-1 ymeHmHe MCHOJIb30BATH OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX JUCHMILUIUH B NMPO(eCcCHOHAb-
HOMH J1eSITeJIbHOCTH, MPUMEHATH METOAbl MATEMATHYECKOI0 AHAIHU3a U MOJAEJIMPOBAHUSA, TEOPETHYECKOT0
U IKCNIEPUMEHTAJIBHOI0 MCCIe10BAHUS

IToxa3arenn Kpurtepuu onennBanus

14




2 3 4 5
3HATh: OOyuatommiics  aeMoH- | OOyuaromuiics ae- OOyuatonuiics nemMoH- | OGyyaromuics
OCHOBOINOJIAa- | CTPUPYET IIOJIHOE OTCYT- | MOHCTPUPYET HEMOJ- | CTPUPYET JOCTATOYHO | JEMOHCTPUPY-
raromue TCO- | CTBUC UM HCAOCTATOYHOC | HOC COOTBCTCTBUC FHy6OKI/Ie 3HaHHu4A | €T I1I0JIHOEC CO-
peTuyeckue COOTBETCTBHUE 3HAHWI | 3HAHUI IIporpaMme: KOHTPOJIMPYEMBIX OTBETCTBHUE
[IOJIOKEHUS, KOHTPOJIMPYEMBIX ~ pasfe- | JOMyCKalTCs OO~ | pa3fenoB JUCUUIUIMHBL, | 3HAaHUH Mpo-
HpPEeIyCMOT- | JIOB MaTEeMAaTHKU: KU, IPOSIBIISICTCS HEe- | OTBEYaeT Ha BCE BO- | TpaMMe JIvic-
PCHHBIC IIPO- | HC criocoben APTYMCHTHU- | JOCTATOYHOC, I10- npochl, B TOM YHUCIIC | UILUINHBI,
rpaMMoit pPOBaHHO W TOCIEIOBa- | BEPXHOCTHOE 3HAHHE | JOIOJHHUTEIbHBIC. B TO | oru4Ho U ap-
JMCIMIUTUHBL, | TETbHO M3JIaraTh MAaTepH- | TCOPUH, CYTH METO- K€ BpeMsi IPH OTBETE | TyMEHTHPO-

poib U 3Ha-
YEHHUE OCHOB-
HBIX 3aKOHOB

aJI, HCIIPABUJIbHO OTBCYACT
Ha JOIIOJJHHUTCIBHBIC BO-
MMpOChl WJIN 3aTPYAHIACTCA

n0B. [l nosrydeHus
IIPABUJIBHOTO OTBETA
TpeOyIOTCSl yTOUHSIO-

AOIIYCKACT HECYylIC-
CTBCHHLBIC IIOT'PCUIHO-
CTH HJIK OacT HEOOCTa-

BAaHHO OTBEYa-
€T Ha BCE BO-
IIPOCHI, B TOM

€CTECTBEHHO- | C OTBETOM II1€ BOIIPOCHIL. TOYHO OJIHBIE OTBETHI | YHCJE JOIOJI-
HaY4HBIX HUTEIbHBIE,
JUCLUTUIMH IIOKa3bIBAET
BBICOKHH ypO-
BEHb TEOPETH-
YECKOM IIOAT0-
TOBKH
yMeThb: OO6yuatomuiics nokassiBa- | OOyuarommiics ae- OOyuatonuiics nemMoH- | OOyyaromuics
IPUMEHSTh €T HEZJOCTATOYHOE YMEHHUE | MOHCTPUPYET HENOJ- | CTPUPYET YaCTUYHOE JI€MOHCTPHPY-
€CTECTBEHHO- | IPUMEHATH TEOPHUIO K pe- | HOE COOTBETCTBUE COOTBETCTBHE CIIETY- eT yMeHue
Hay4yHble M | LICHUIO IIPEUIaraéMblxX CIIEAYIOIIMX YMEHMH: | IOLIMX YMEHHM: pH- IPUMEHSATh
oO0rIenHxe- 3ajad, IOIyCKaeT rpy0Oble | peleHue 3ajay, yMe- | MEHSATh TEOPETHUECKUE | TEOPHIO K pe-
HEpHbIE 3Ha- | OIIMOKY NPH PEIIEHUH 3a- | HUE MOJIb30BaThCs BE- | METOJbI K PELLICHUIO IIEHUIO TIpe-
HUS, METOJbl | Jad WK BOOOIIE peleHHs] | pOITHOCTHO- 3aja4. YMEHHs OCBOe- | JlaraeMbIX 3a-
MaTeMaTHue- | 3a/1a4 OTCYTCTBYIOT, He- CTaTUCTHYECKUMH Me- | HbI, HO JOMYCKAIOTCS 1a4, MpaBHIIb-

CKOTO aHaJu-
3a U MOJEIHU-
poBaHMS TIpU

IMpaBUJIbHO OTBEYACT Ha
AOMOJIHUTCIIBHBIC BOIIPO-
ChbI, CBSI3aHHBIC C U3Yy4YaB-

togamu. B pemenun
3a/1a4 MOT'YT CoJiep-
JKAThCS TPYyOBIC

HE3HAYMTEIIbHBIC
OIIMOKH, HETOUYHOCTH,
3aTPyIHEHUS TIPU Pe-

HO U TIOJIHO
CTPOMTH pelie-
HUS MaTeMa-

peleHun IIMMHCS B Kypce MareMa- | OIIMOKH, POSIBIISICTCS | IICHUU 33]a4, HE BIM- | THYECKUX 3a-
npodeccuo- THYECKUMHU METONAMU U HEJI0OCTaTOYHOE yMe- srolrre Ha oommii xox | mad. CBoOOIHO
HAIBHBIX 3a- | MOJCISIMHA WJIH 3aTPY.I- HUE TPUMEHSTH T€O- | PEIleHUs OTIepUpPyeET
Iaq HSETCS C OTBETOM PHIO K PEIICHHIO puoodpeTeH-
peJIaraeMbIx 3ajad. HBIMH YMCHH-
SIMH, TIPUMECHSI-
€T UX B CUTYya-
[IMAX MOBEI-
IIEHHOM CIIOXK-
HOCTH.
BJIaJIeTh: OOyuaronuiicsa He Bnage- | OOydarouuiics Bia- OOyuatomuiics 4ya- OOyuaromnmiics
METOdaMH €T WM B COBEPIICHHO HE- | JCeT MAaTeMaTHYECKU- | CTUYHO BJIAJCET METO- | B IIOJTHOM O0B-
MaTeMaTude- | JOCTaTOYHOM CTENEeHU MM METOJaMH B He- JaMU 1 METOJIUKAMU eMe BJIaJieeT

CKOTO aHaJlu-
3a U MOJIEJH-
poBaHMsI,
TeopeTuye-
CKOI'0 U 3KC-

BJIAJICET

HaBBIKAMH TIPUMECHEHUS
TEOPETUUECKOrO arnmapara
Y pa3IUYHBIX MaTEMaTH-
YECKUX METOJOB K peliie-

IIOJIHOM 00BEME, N10-
MyCKAIOTCS 3HAYH-
TENbHBIE OIINOKH,
MPOSIBIIICTCS HEJIO-
CTaTOYHOCTD BJIaJIE-

pacuera cebecTouMo-
CTH MPOTYKIUH ,
HaBBIKH OCBOEHEI, HO
JOITYCKAIOTCS HE3HAYH-
TeJbHBIE OIINOKH, HE-

MCTOJaMU U
METOIMKAMH
pacuera cebe-
CTOUMOCTH

IPOAYKLHH ,
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HepUMEH-
TaJILHOTO HC-
CJICZIOBAaHUS
IPOLIECCOB
s 3 dex-
THUBHOTO pe-
HICHUS 337134

HUIO 33734

HHUS MaTeMaTHYeCKOM
TEXHUKOH, NCIIBITHIBA-
€T 3HAaYHUTEeIIbHEIC 3a-
TPYIHEHHUSI TIPH TIPH-
MEHEHHH HaBBLIKOB B
HOBBIX CUTYyAaIUsX.

TOYHOCTH, 3aTpyIHE-
HUS TIPU aHAJIUTHYe-
CKHUX oIlcpanuiax, me-
pEeHOCEe YMEHMI Ha HO-
BBIC, HCCTAHAAPTHBIC
CUTYaIUH.

CBOOOIHO
MPUMEHSET
MOJTy4eHHBIC
HaBBIKU B CH-
Tyanusix mo-
BBIIIICHHOM
CII0KHOCTH.

TeopeTnde-
CKOTO Xapak-
Tepa B cdepe
npodeccuo-
HAJILHOU Jied-
TEIBbHOCTHU

dopmMa NPOMEKYTOYHOM ATTECTALUM: 3a4eT.

[IpomexxyTouHast aTTecTalusi o0yJaromuxcsi B popme 3adera IpOBOJUTCS IO
pe3ysbTaTaM BBINOJHEHUS! BCEX BHUJAOB y4eOHOH paboThl, MPEeayCMOTPEHHBIX yueo-
HBIM IJIAHOM 10 JAaHHOM JUCLMILIMHE, IPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAThI TEKYLIE-
ro KOHTPOJISI YCIIEBAEMOCTH B TeueHHe cemecTpa. OlleHKa CTEeNeHH TOCTHXXEeHUs 00y-
YAIONUMUCS TUTAHUPYEMBIX PE3yJbTaTOB OOYYCHUS MO TUCIUIIIMHE MPOBOJIUTCS
MPENOIABATENIEM, BEIYLIMM 3aHATUS M0 TUCUUILUIMHE METOJOM SKCIIEPTHOU OLICHKH.
ITo uToram mpomMeKyTO4HOM aTTECTALMU MO JUCLUIIIIMHE BBICTABISETCS OLIEHKA «3a-
YTEHO» WJIA «HE 3aY4TECHOY.

Hxana

OIlCHUBAHUA

Onucanue

3a4TeHO0

BrinonHens! Bce o0si3aTe/ibHbIE YCJI0BUSA MOATOTOBKHU CTY/eH-
Ta K NMPOMEKYTOYHOMH aTTeCTALMHM, 1PeoyCMOMpPEHHble Npo-
epammoti oucyunaunvl. CTyAEHT NEMOHCTPUPYET COOTBETCTBHE
3HaHWW, YMEHUH, HABBIKOB MIPUBEACHHBIM B Ta0IMIIaX MMOKa3aTe-
J5IM, OTIepUpYyeT MPUOOPETCHHBIMU 3HAHUSIMH, YMEHHUSIMH, HaBbI-
KaMH, OPUMEHSET WX B CUTYalMSIX MOBBIIIEHHON CIOKHOCTH.
[Tpu 3TOM MOTYT OBITH TOMYIICHBI HE3HAYUTENIbHbBIE OLUTUOKH, HE-
TOYHOCTH, 3aTPYJHEHHs NPU AHATUTHUYECKUX Ollepauusix, repe-
HOCE 3HAaHUI M YMEHUU HAa HOBbIE, HECTAHAAPTHBIE CUTYALINH.

He 3auteno

He BbIIONIHEHB! 00s13aTe/IbHBIC YCJA0BUS MOATOTOBKH CTY/AEH-
TAa K INPOMEKYTOYHOH aTTeCTAlMHU, 1pedycMOmpeHHble Npo-
epammou oucyunaunsl, NI cTyneHT 1eMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUI, YMEHUI, HaBBIKOB IPUBEACHHBIM B Tal-
JMLAX MMOKa3aTelsM, JOMYCKAaOTCs 3HAUYUTENbHbIE OIINOKH, MPO-
SIBJIIETCSL OTCYTCTBUE 3HAHUM, YMEHUW, HABBIKOB IO pALYy MOKa-
3aTeseil, CTYAGHT UCIIBITHIBAET 3HAUUTENBbHbBIE 3aTPYJHEHUS IIPU
ONEpUPOBAHUHU 3HAHUSMU U YMEHUSIMU IIPU UX MEPEHOCE Ha HO-
BbIE CUTYAIIHH.
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dopMa NPOMEKYTOUYHOM aTTECTALUM: IK3AMEH

[IpomexxyTouHas arrecranus oOydaromuxcs B (opme 3K3ameHa MpOBOIAUTCS
0 pe3yibTaTaM BBIMOJHEHUSI BCEX BHUAOB y4eOHON paldOThl, MPEIyCMOTPEHHBIX

y‘IC6HLIM IIJTAaHOM II0 HaHHOﬁ AUCLHUILIMHE, IIPHU OTOM YUYUTBIBAIOTCA PE3YJIbTAThI TC-

KYyIIE€ro KOHTPOJI YCIIEBACMOCTH B TCUCHUE CEMECCTPA. OI_ICHKa CTCIICHU JOCTHUXKCHUA

O6y‘{aIOHII/IMI/IC}I IJIaHUPYEMBIX PE3YJILTATOB O6y‘{CHI/IH M0 AVCHUIIIIMHE IMTPOBOAUTCA
ImpenogaBarciiceM, BEAYIINM 3aHATHUA 110 JUCHUIINIMHE METOAOM BKCHCpTHOﬁ OILICHKH.
IIo utoram HpOMe)KYTO‘{HOﬁ aTTeCTaluy 110 JUCHHUIIIIMHC BBICTABJIACTCA OLICHKA «OT-
JIMIHO», «XOpPOII0», KYAOBJICTBOPUTCIBbHO» NJIIN «KHCYIOBJICTBOPHUTCIILHOY.

IIIxana oueHuBaHuA

Onucanune

OTIu4HO

BeinonHens! Bce 00si3aTe/IbHbIE YCI0BUS NOAT0OTOB-
KH CTYAEHTa K IIPOMEKYTOYHOH AaTTeCTalMH,
IIPELYCMOTPEHHBIE IpOrpaMMon AaucuMIuiMHbl Cry-
JEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUH,
HaBBIKOB [10KA3aTesIM, NPUBEIECHHBIM B TaOJIMIAX,
omepupyeT NpUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMHU,
HAaBBbIKAMH, NPUMEHSAET UX B CUTYalUAX ITOBBIIICHHON
cnoxHocTd. [Ipu 3TOM MOTYT OBITH AOIMYIIEHBI HE3HA-
YUTENbHBIE OMIMOKHU, HETOYHOCTH, 3aTPYJHEHHUS MpHU
IIEPEHOCE 3HAHWW UM YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 33/1a4YH.

Xopomio

BrinosiHeHsl Bce 00si3aTeJIbHbIE YCJI0BUA MOATOTOB-
KH CTyJAeHTa K [POMEXKYTOYHOH AaTTeCTalMH,
NPEAYCMOTPEHHBIE MPOrpaMMoOi AUCHUIUIUHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU,
HABBIKOB TIOKAa3aTelisiM, NPHUBEACHHBIM B TaOJIMIAX,
OTIepUpyeT TPHOOPETCHHBIMA 3HAHUSIMH, YMCHHUSIMH,
HaBbIKaMU. B TO e BpeMs MpU OTBETE JOMYCKAET He-
CYILIECTBEHHBIE MTOTPEIIHOCTH, 3a/1a4d PEUIAET C HENNO-
YeTaMmH, HE BIUSIONIMMH Ha OOIINI X0/ penieHusl.

Y 10BIETBOPUTEIBLHO

BrinosniHeHsl Bce 00si3aTeJIbHbIE YCJI0BUA MOATOTOB-
KH CTYAeHTa K TPOMEXYTOYHOH aTTeCTAIMH,
IpPEeAyCMOTPEHHbIE TporpaMMoil AucHUILuIMHbL. Cry-
JIEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUI,
HABBIKOB TMOKa3aTelisiM, NPHUBEACHHBIM B TaOJIUIIAX,
omnepupyeT NPUOOPETCHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HeriyOOKuEe 3HAHMS, MPU
OTBETE HE JOMYCKAaeT IrpyObIX OIIMOOK WJIM MPOTHUBO-
peunii, oaHako B (OPMYIUPOBAHUM OTBETA OTCYT-
CTBYET JOJIKHAs CBSI3b MEXKJy aHAJIU30M, apryMeHTa-
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Ueil U BBIBOJAMH, B PEIICHUH 3a7ad MOTYT COJIEp-
XKaTbCsl TpyOble omMOKU. J[1s momyueHus: mpaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIOIINE BOIPOCHI.

He BbinonHeHbl 00s13aTe/IbHbIE YCJIOBHUS MOATOTOB-
KM CTYJAeHTa K MPOMEKYTOYHON aTTecTaluM,
MPEIyCMOTPEHHbIE TPOrpaMMon aucuuruineel, WMIJIN
CTYAEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HA-
HeynoBnerBoputenbHO | HUIf, yMEHUH, HABBIKOB MPUBEICHHBIM B TaOIUIIAX,
JOMYCKAIOTCA 3HAUUTEIbHbIE OIIMOKH, TMPOSBISETCA
OTCYTCTBUE 3HAHUW, YMEHHM, HABBIKOB 10 PNy MOKa-
3aTeNnei, CTy/IEHT UCIBITHIBAET 3HAUYUTEIIbHBIE 3aTPY/I-
HEHUS [IPU OTIEPUPOBAHUY 3HAHUSMU U YMEHUSAMMU.

*Ecnu He BBITIOJIHEH OJIMH WK 0oJiee BUIOB y4eOHOM paOoThl, YKa3aHHBIX B TaOJIH-
11e, TPEeroaBaTelib UMEET MPaBO BBICTABUTH HEY/OBIECTBOPHUTEIBHYIO OIEHKY IIO
UTOTaM MPOMEKYTOUHON aTTECTAIUH.

@OHJIbI OIIEHOYHBIX CPEJICTB MPEJICTABIECHBI B MPUIIOKEHUH 2 K paboueld mpo-
rpammMe.

6.2.3. Opranmnszauusi ¥ MOPSIAOK NMPOBeACHUS MPOMEKYTOYHOM aTTeCTAIUN

[IpoMexyTouHas aTTecTanus - (3K3aMeH, 3a4€T) MPoBOaUTCS 1o ounetam. Bos-
MO>KHO MPUMEHEHHUE CPEACTB JICKTPOHHOTO OOYUEHHs U JUCTAHIIMOHHBIX 00pa30Ba-
TEIbHBIX TEXHOJOTHH.

PernaMeHT npoBeeHNsI aTTECTALIMU:

- BpeMs U1 IOJrOTOBKM OTBETA HA BONPOCHI -HE Oosee 40 MUH.

. DK3aMEeHalMOHHbIE OMJIETHI XpaHsTCs Ha Kadenpe. B momouns cTtyaeHTam 1uist
IOJATOTOBKHU K aTTecTalluy 00pa3Lpl SK3aMEHALIMOHHBIX OUJIETOB U IIEPEYEHb BOIIPO-
COB, BBIHOCHMBIX IIPENOAAaBaTENIEM Ha aTTECTALMIO M0 AUCIUILIMHE (U3 KOTOPBIX U
(bopMupyIOTCA SK3aMEHALIMOHHBIE OMIIEeThl) TpHUBeneHbI B [Ipunoxenun 2 k paboueit
nporpamme «DoHa orieHOYHBIX cpeAcTB». B online.mospolytech.ru nmpuBenens! Tak-
’Ke TPEHUPOBOUYHBIE TECTHI.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE O0ecnedeHne JUCHUILTUHbI
a) OCHOBHAas JIMTeparypa:

1. ®uxtenronsy .M. Kypc nuddepeHimanbHOro 1 UHTErpaibHOr0 UCYUCIICHHUS:
VYuebnuk. B 3-x tomax. T.1 -13-e u3n., crep. CII6.: U3a-Bo «Jlanby, 2019. 608
c. T.2 13-e u3n., crep. CII6.: U3n-Bo «Jlanwy, 2019. 800 c. T.3 — 10-e wu3m.,
ctep. CII6.: M3a-Bo «Jlauby. Ctep. 2019. 656 c.

2. Kynpssues JI.JI. Kpatkuit kypc marematudeckoro ananusa. T.1. Jluddepenmnu-
albHOE M UHTErpaJibHOC HCYHUCIEeHUs (QYHKIUI OJHOM mepeMeHHOW. Psabr:
Yyebuuk [DnekTpoHHBINA pecypc]: yueb. - DnekTpoH. aaH. - MockBa: du3mar-
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mut, 2015. - 444 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/71994 -
3ari. ¢ 3KpaHa. |

AOMOJHUTEIbHAS JIUTepaTypa:

1. IMuckynoB H. C. JuddepennnanbHoe U UHTErpaibHOE UCUUCIEHUS IS BTY-
30B. B 2-x Tomax. M.: MuTerpan - [Ipecc, 2009. 180 »k3.

2. Kypc nekmnuii mo JTUHEHHON airedpe M aHAIMTUYECKOW T'€OMETPHUH: yuyeOHOe
noco6ue. // Kynpssues b.1O., Marsm B.U., [TokazeeB B.B., YUepkecosa I'.B..
M.: MI'TY « MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nexTpoHHBIN pecypc.

3. Marematuyeckuii ananus. Teopus npenenoB u auddepeHnaTbHOe UCUHCIIe-
HUE: OCHOBHBIE MOJOKEHUS TEOPUHU, METOJUYECKUE YKa3aHWUS U BapHaHTHI
pacuetHo-Tpaduaeckux padot // bomynor M.A., boponuna C.U., KopotkoBa
H.H., TkadyeHko O.n. M.: MI'TY «MAMMN», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBIN pecypc.

4. 3yoxoB B.I'., JIsxoBckuit B.A., Mapteinenko A.U., Munoctes B.b., [Tymkaps
E.A. Kypc MareMaTtuku sl TEXHUYECKUX BBICIIUX Y4€OHBIX 3aBeleHHM. M.:
MI'MY, 2012. 400 k3. https://e.lanbook.com/

5. MunocueB B.b., Mapteinenko A.U., Jlsxosckuii B.A., 3yokoB B.I'. Kypc
BBICIIIENl MaTeMaTHKH: Y4yeOHoe mocobue. Yacte 1.M.: MI'1Y, 2007; Yacth
2.M.: MI'MY, 2007. UYacte 3. M.: MI'MMY, 2011. 400 »9k3.
https://e.lanbook.com/

6. I'mypman B.E. Teopusi BeposiTHOCTE U MaremMaTU4yecKasi CTaTUCTHUKA. 12-e
u3a. crep. M.: FOpaiirt, 2013.

7. Koran E.A. OObikHOBeHHBIE AU(dEepeHIInaIbHbIe YPABHEHUS U ONIEPALlMOHHOE
UCYHCIICHHE. Y4YeOHOe Mmocooue Mo NUCIUIUIMHE «MartemaTukay It CTyIeH-
TOB Bcex cnenuanbHocTed. M. 2006. 693 3k3.

8. Koran E.A., XKykoa I'.C. Teopuss (yHKIUN KOMIIJIEKCHOM TEePEMEHHOM/
VuyebHoe nocoone. M: MockoBckuii moutex, 2019. 180 ¢. — 100 3k3.

9. Koran E.A. DneMeHTbI TEOpUHN BEPOSITHOCTEN M MAaTEMATUYECKON CTAaTUCTHUKH.
VYyebHoe nocobue no aucuuiuinHe «MaTemaTuka» A CTyJAEHTOB, oOydaro-
IIUXCS 10 CHENUAILHOCTH «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. 423
9K3.

10.Koran E.A., FOpuenko A.A. Teopusi BepoATHOCTEN U MAaTEeMaTUYE€CKON CTaTH-
ctuku: yueOHuk / M.: UHOPA-M. 2019. 250 c. (Bricmiee obpazoBanue: baka-
JaBpHAT).

B) MporpaMMHoe o0ecrieueHue U HHTEPHET-PecypcChl:

[IporpammHoe obecriedeHue He MPeyCMOTPEHO.

HHuTepHET-pecypchl BKITIOYAIOT y4eOHO-METOIUYECKHE MaTepuaibl B DJICK-
TPOHHOM BHjE, TpeACTaBIEeHHBbIC Ha caiiTe mospolytech.ru B pasaene: «llentp ma-
TeMaTu4deckoro oopazoBanusy (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJIBHBIX 3aJlaHU¥ MO AWCIMILIAHE MPEACTABICHBI HA CalTax:
hitp.//i-exam.ru, hitp.// fepo.ru.
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[Tone3nbie yueOHO-METOMMUECKHE W MH(POPMAIMOHHBIE MaTepUalbl MPEACTaB-
JICHbI Ha CaWTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenb pecypcoB HH(DOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «UH-
TEPHET» JIJIs1 OCBOCHUS TUCUHUILITUHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNuTepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOIMYECKHE MaTepualbl, MPeCTaB-
JICHHBIE Ha CaiTe JJIeKTPOHHO-OMOIMOTeuHOW cuctembl WM3gatenbctBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html Tectsl o BrICIICH MaTeMaTHKe.
http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u Tectsr 1o

TEOPUU BEPOATHOCTEW U MATEMATUYECKOU CTATUCTHUKE.

8. MarepuajbHO-TEXHUYECKOE o0ecnevYeHne U CIUTITHHbI

MatepranbHO — TeXHUYECKasl 0a3a yHUBEpCUTETa 00ECIEUUBAET IIPOBEACHUE
BCEX BHUJOB 3aHATHUN, IPETyCMOTPEHHBIX Y4€OHBIM IJIAHOM U COOTBETCTBYET JCii-
CTBYIOLIUM CaHUTapPHBIM U IIPOTUBOIIOKAPHBIM IIpaBUJIaM U HOPMaM.

Kadenpa «MaremaTika» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIOM
U UCTIOJb3YET yueOHbIE ayIMTOPUU U3 00IIEr0 (POHIa YHUBEPCUTETA.

ITpu HEOOXOAMMOCTH ISl MPOBEACHUS WHTEPAKTUBHBIX MPAKTHUUECKUX 3aHS-
THH UCIIONIB3YOTCSI KOMIIBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

9. MeToanuyeckne peKOMEHAALMH 1JIA CAMOCTOATEIbHOI PadoThI CTY/IEHTOB
Paznen: 3jieMeHTHI JIMHEHOU aJaredpbl

Matpuus! u onpenenaureau. [Ipexe Bcero, CTyJeHT A0HKEH MOHATD, YTO
MaTpHUlla — 3TO TabIuIa Yucen (MPUUEeM 3Ta TaOIHIIa MOXKET UMETh OJJUHAKOBOE YHC-
JIO CTPOK U CTOJIOLIOB, @ MOXKET OBITh U PSIMOYTOJIBHOI), @ ONPEIETUTENb- 3TO YKC-
J10, 3aMUCHIBAEMOE B BUJI€ KBAJPATHOW TAOJIUIIbI, TO €CTh OMPEIETUTENH CYIIECTBY-
0T TOJIBKO Y KBaJAPATHBIX MATPULI.

Crnenyet oOpaTuTh 0c060€ BHUMAaHHE Ha OMEPALUI0 YMHOXKEHUS TPSIMOYTOJIb-
HBIX MaTPUIl U MOHATh, KAKUM IOIYYaeTCs MOPSII0K MaTpUllbl — ipousBeaeHus. Oco-
OCHHOCTh MATpHI] TAK)KE COCTOUT B TOM, UYTO NMPOU3BEICHUE MATPHI] HE MEPECTAHO-
BOYHO, TO €CTh AB # BA.Cnenyer o0s3aTelnbHO yOEIUTHCS B 3TOM, PEIINB COOTBET-
CTBYIOIIHUE 3a]a4H.

BaxxubpiM sBisieTcs nmoHsTHE 00paTHOM Matpuiel. Hago 3HaTh ycnoBue cyie-
CTBOBaHMs OOPAaTHOI MaTpPUIBl U aNTOpPUTM ee moctpoeHus. Ilocie ee BrIUUCIECHUS
1eeco00pa3Ho JienaTh MPOBEPKY MPABUILHOCTH PEIIEHUs, BBIMOJHUB OIEPaIUIO
YMHOXEHUSI A~'A=E (I0JKHA MOTYYUThCS €AUHUYHAS MaTPUILIA)

[Tpu n3ydyenun omnpeaenuTenei HaA0 Y€TKO YCBOUTh MOHATUS MHUHOpPA, anreo-
panvecKoro JOMOJIHEHMS, 3HaTh MHOTOYHMCIICHHBbIE CBOMCTBa omnpeaenurtens. [lis
OCBOCHHSI TEXHHKH BBIYUCIICHHUS OMPEIETUTENCH IeIeco00pa3Ho, BBHIOpaB IMPOU3-
BOJIbHBIA ONpPEAEINUTEND BBILIE TPETHETO MOPSIKA, PACKPBITH €r0 PA3IUYHBIMU CIIO-
co0aMu, MPUMEHSISI PA3JI0KEHUE U 110 CTPOKaM U 1o crosnduaMm. OOpaTuTe BHUMaHHUE,
KaKue CTPOKH (CTOJOLBI) MPEANOYTHTENbHEE BEIOUPATh AJISl PACKPBITHS ONpeAeInTe-
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751, 4TOOBI YIIPOCTUTh €ro BblunciaeHue. OcoOeHHO 3PPEKTUBHO BBIYUCIEHUE OIpe-
JEJINTEeNed ¢ MOMOIIBIO 3JIEMEHTAPHBIX NPEe0Opa30BaHUM, MPUBOASAIIUX €0 K Tpe-
YTOJIbBHOMY BHJY.

[Ipy u3ydeHUWH pelIeHUi CHCTEeM JIMHEHWHBIX anreOpanyecKux ypaBHEHUU
(CJIAY) oOpaTtuTe BHMMAaHME, IPEXKIE BCEro, Ha IOHATHE PEIICHUS CUCTEMBI U
YCIJIOBHS CYIIECTBOBAHUS PEILIECHUN B 3aBUCUMOCTH OT COOTHOLIEHUS MEXIY PAHIOM
MaTpULbl, PAHIOM PACHIMPEHHOW MAaTPUIBI CUCTEMBl M YHMCIOM HEU3BECTHBIX H
ypaBHeHui. OOpaTuTe BHUMAaHKUE Ha YCJIOBMs npuMeHeHus Gpopmyn Kpamepa u me-
To/a 00OpaTHON MaTpulbl. BHUMaTensHO pazdepure MpUMephl pelIeHNs TPOU3BOJIb-
HBIX CHUCTEM JIMHEWHBIX alreOpanueckux ypaBHeHUH metonoM ["aycca (BBeneHue Oa-
3UCHBIX U CBOOOJHBIX TEPEMEHHBIX ).

Paspnen: JiieMeHTBI BeKTOPHOI aJiredpsbl

[Tpu u3ydyeHnu naHHOM TeMbl OOpaTUTE BHUMAHUE HA JIMHEWHbIE OTMEepalui HaJ BEK-
TOpPaMH, Ha MOHATHS JTUHEWHON HE3aBUCUMOCTH U JINHEWHOW 3aBUCUMOCTH BEKTOPOB,
Ha (QyHIaAMEHTAIBHOE TOHSATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPO-
BaHHOTO 0asuca), Ha pa3IoKeHNEe BEKTopa 1Mo 0asucy.

3HaTh ONpPEACIICHUE, T€OMETPUUYECKUE CBOMCTBA CKAIPHOIO, BEKTOPHOTO M
CMEIIaHHOTO MPOU3BEACHUS BEKTOPOB, (POPMYJIBI JJIsl UX BHIYMCIICHUS] B BEKTOPHOU U
B kKoopauHaTHOU ¢dopme. OOs3aTeNBHO 3HATh U YMETh MPOBEPATH YCIOBUS OPTOTO-
HaJIbHOCTHU, KOJUTMHEAPHOCTU U KOMILUIAHAPHOCTH BEKTOPOB.

Pa3znen: AHajauTu4YecKasi reoMeTpust

[Ipy M3y4yeHUM AHAUTMTUYECKON T€OMETPUM CIEAYET, MPEkKIE BCErO, MOHATH,
YTO €€ 3a/laueil  SBJISICTCS M3YYEHHUE TCOMETPUYECKUX OOBEKTOB IIPH IMOMOIIM aHa-
JUTUYECKUX METOJIOB aJIreOpbl M MaTEeMaTHYECKOTO aHaim3a. B ocHOBe Takoro moj-
X014 JISKAT METOJ KOOPAMHAT, BIIEPBbIE CUCTEMATHYECKU ITpUMEHEHHBIN P. Jlexap-
TOM. OCHOBHBIE MOHATHS TEOMETPHUU (TOUKA, MPsSMasi, INIOCKOCTb) SIBJISIOTCS HEOMpe-
NEASIEMbIMU, U JJIS UX OMHMCAHUS MPUMEHSAETCS aKCUOMAaTHUYECKUW METOJ, TO3BOJIs-
IOIIMI YCTAHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MEXKYy MHOKECTBOM TOUEK
MPSMOIl 1 MHOYKECTBOM JI€HCTBUTEIBHBIX YHCEI M, TAKUM 00pa30M, BBECTH CUCTEMY
KOOpJMHAT.

Hamo 4detko ycBouTh pa3nuyHbie (OPMBI YpaBHEHUU MPSMOW U TIJIOCKOCTH
yMETh MEPEXOJIUTh OT OJHOU (opmbl K Jpyrou. CiaeayeT OCMBICIUTh U YCIEIIHO
MPUMEHATH PEIICHUS KJIACCUUYECKUX 33/1a4 AaHAUIMTUYECKON T€OMETPUU O B3aMMHOM
pacMoJIO)KEHUU TIPAMBIX M IUIOCKOCTEM, YMETh OIpPENENSITh YIJIbl U PaCCTOSHUS
MEXy pa3IuIHbIMU T€OMETPUUECKUMH OOBEKTaMHU.

Pa3nei1: 3j1eMeHThI MATEMATHYECKOI0 aHAJIM3A

[Tpu n3ydenun nuddepeHInaIbHOT0 UCUUCIEHUS (PYHKUNN OJHOW MepeMeH-
HOU oOpaTuTe BHUMaHHE Ha MOHATHE Mpefena (PYHKIMU B TOUKE U METOJABI €r0 BbI-
yucnenus. [Ipenen — oqHO U3 OCHOBHBIX MOHATUH MaTeMaTU4YecKoro aHanusa. Ilpm
BBIUYHCIICHUH TPeNeNoB (PYHKUIMU HANO0, MPEXIIE BCETO, BHIAICHUTH XapaKTep HEolpe-

0 o - o
JEJICHHOCTHU (6,—,0-00,00—00,1 j YtoObl OBNANETh TEXHUKOW PpEIICHUS 33/Ja4d Ha
o0

21



BBIUMCJICHHE MPENIEIOB, HAJ0 3HATh JIBa 3aMevaTeNIbHBIX Mpezesna, Ta0Iuily SKBUBa-
JICHTHBIX OECKOHEYHO MaJbIX, MpaBuio JlonuTans, pa3znuyHble MPUEMbl PACKPBITHS
HEOMpEeeIEHHOCTEH B 3aBUCUMOCTH OT BHJA (DYHKIIMHM U PEIIUTh JOCTATOYHO OOJIb-
I10€ KOJMYECTBO 3ajay.

[Ipy m3ydeHuM TeM, MOCBALICHHBIX MPOU3BOAHON M muddepennmany (QyHk-
IIH, HAJI0 OCMBICIIUTh UX T€OMETPUYECKHI CMBICI, TIOHUMATh Pa3Indue MEXIy HU-
MU (nuddepeHnnan - 3To riaaBHas JUHEWHas 4acTh npupaiieHus GyHkiun). TBepo
3HaTh (KaK Ta0nuily yMHOXKeHus) popmynsl nuddepeHnupoBaHus OCHOBHBIX 3Je-
MEHTapHbIX (YHKIMI 1 npaBuia quddepeHnrpoBanus (Bce, KOHEYHO, HO 0COOEHHO
npaBmiio audepeHupoBaHus CIOKHON HYHKIIUN).

OOpaTuTe BHUMaHue Takke Ha 0COOCHHOCTH AU PepeHInpoBaHns GyHKIIHH,
3aJJaHHBIX B HESIBHOW (hopMe, mapaMeTpUUeCKU, Ha MPUEM JIOTapUPMUIECKOro Tud-
bepeHnnpoBaHusl.

Crnenyer 4eTKO 3HATh M YMETh MPUMEHSTh aITOPUTM UCCIIEAOBaHUS (DYyHKIHIA
U TIOCTPOCHUS TpapHKOB: ONpeeNieHHEe TOYEK pa3phiBa (M HMX KIACCU(PUKAIMIO),
acUMIITOT TpaduKa (BepTHKAIbHOW, HAKIOHHOM, FOPU30HTAIBHOM), HEOOXOUMBIE U
JIOCTaTOYHbIE YCJIOBUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHUS JIOKAIBHOTO HKC-
TpeMyMa, IPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH ()YHKIIMU M TOUEK Neperuoa.

Paznen: nupPepenuunanbHoe ncuuciaeHue QyHKUUN HECKOJIBKHUX MEepPeMEeHHbIX

[Ipy W3ydyeHUW MaHHOTO pasjeiia 0OpaTWTe BHUMAHWE HA TO, YTO (DYHKITUS
ABYX IICPCMCHHBIX UMCCT HarHﬂI[HBIﬁ I‘COMeTpI/I‘—IeCKI/Iﬁ CMBICJI — 3TO ITOBCPXHOCTH B
TPEXMEPHOM MIPOCTPAHCTBE

Ha,uo OCMBICJINTD IMMOHATHA Y4CTHBIX ITPOU3BOAHBLIX W ITOJIHOT'O I[I/I(l)(l)epeHHI/Ia-
JJa " OCO6eHHOCTB HUX BBIYUCIICHUA, OBJIAACTD TEXHUKOU BBIYMCIICHUS IMPON3BOAHBIX
OT CJIO)KHON (DYHKIIMHM HECKOJBKHX MepeMeHHbIX. CreayeT oOpaTUTh BHUMaHUE HA
TO, 4TO AJi1 PYHKIHMH z = z(x,y) CMEIIAHHbIE YaCTHbIE MPOU3BOAHBIE BTOPOTO MOPS/I-
0’z B 0’z
ox0y - 0y0x
pE€HIMPOBAHNA HC UMCCT 3HAUCHMN .

Jlnst GyHKIMM HECKOJIBKUX TEPEMEHHBIX CKOPOCTh HU3MECHEHHS (DYHKIIMH B
ITPOMU3BOJIBHOM HaIIPAaBJICHHUHN XaPaKTCPU3YCTCA HpOHSBOI[HOﬁ 10 HaIlpaBJICHUIO, a
HAuOOJIbIIAs CKOPOCTh M3MEHEHHsI QYHKIIMM OyJIeT B HANpPaBJIICHHH BEKTOpA Tpaju-
€HTa. CHCI[YCT 06paTI/ITB B OTOM Te€ME BHHUMaHHE Ha HCO6XO,Z[I/IMOC U JOCTAaTOYHOC
YCII0BUA CYIICCTBOBAHUA JKCTPEMYMaA q)YHKHI/II/I HCCKOJIBKHX INEPEMCHHBIX.

Ka paBHbI MEXIYy COOOil:

(teopema IlIBapima), To ecth nmopsaok audde-

Pa3znea: HHTECIrpajJbHO€¢ UCIUCICHHUEC

B uHTErpanbHOM MCYHMCIICHUH periaeTcs 3ajada, oOpaTHOUM TOHM, KOTOpasi pac-
cMaTpuBaiach B 1udepeHInanbHOM UCYUCICHIN HEO0OXOANMMO HAWTH JJIS JaHHOU
byHKIUM f(x) Takylo (YHKIMIO, TPOU3BOAHAs OT KOTOPOM Oblja Obl paBHa 3ajaH-
Holi. IHTerpupoBanne QyHKIMA — TOCTATOYHO CIOXHBIA pa3esl MaTeMaTHKH, OBJia-
J€Th KOTOPBIM MOKHO TOJIBKO, €CITU CTYJEHT «BO3BMET» JOCTATOYHO OOJIBIIIOE KOJIH-
4eCTBO MHTETPANIOB pa3HOro Tuma. Hajgo TBepAo 3HATH TaONMIly WHTETPAJIOB OT OC-
HOBHBIX 3JIEMEHTAPHBIX (YHKIMI, OCHOBHBIE METOJbI MHTETPUPOBAHUs (3aMeHa Tie-
pPEMEHHOM, MoABeNeHUEe MoAa 3HaK auddepeHinana, WHTETPUPOBAHKUE IO YACTSIM,
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MPUEMBI BBIYUCIICHUS HMHTETPAJIOB OT PAIMOHAIBHBIX JpOOEH, OT pa3HOTO THUMa
TPUTOHOMETPUYECKUX (DYHKITH).

Hago ocMBICTUTE €IWHCTBO TOJIX0Ja K TMOCTPOCHHUIO ONpPEAeNIEHHBIX, KpaT-
HBIX, KPUBOJMHEHHBIX, TOBEPXHOCTHBIX HHTETPAJIOB — ITOCTPOCHUE HEKOTOPOH WHTE-
TpajbHON CyMMBI U IPEACIBHBIA MEPEXO/I.

3HAaTh TEOMETPUUECKHI CMBICT U OCHOBHYIO ()OPMYJIy BBIYHCIICHHS OTpPEIe-
JICHHBIX UHTETpasioB — (popmyny HeroTona — JleitOamiia, reomerpudeckue u husmue-
CKHE TIPWIOKECHHS OMPENCNICHHBIX M KPAaTHBIX MHTETPAjOB, YMETh HAXOJWUTh ILIO-
aab TUIOCKOW (PUTYPHI, UIMHY KPUBOW, 00BEM U IJIOMIAIh MOBEPXHOCTU TEJ Bpa-
IICHUS.

Pazgen: yucinoBbie 1 QYyHKIHUOHAIbHBIE PAALI

[Tpu u3ydeHUHn TaHHOW TEMBI, IPEXKIE BCETO, HAZO OCMBICIHUTH MOHITHE CyM-
MbI OECKOHEUHOTO psAJa Kak Mpeesa Mmociae0BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxoaumo cHaydana HaydyuThCs KJIacCU(UUUPOBATH PsAJibl IO THUIAM: YUCIIO-
BbI€ IIOJIOKUTENbHbBIE, 3HAKOIIEPEMEHHBIE, (DYHKLIMOHAJIbHBIE, CTEIIEHHbIE, TPUTOHO-
meTpuueckue psaasl @ypbe.  M3yunTh TeOpeTHUECKHE CBEECHUS: TEOPEMBI CpaBHE-
HUS, HEOOXOAMMBIE U JOCTATOYHBIE NMPU3HAKU CXOAMMOCTH. 3HaTh U YMETh NpUMeE-
HATh JOCTAaTOYHBIE MPU3HAKU CXOJUMOCTU IOJIOKHUTEIBHBIX PsIOB: Npu3Haku Jla-
nambepa, Komm, narerpanbsabsiil npusHak Komm.

JUi 3HaKo4epeayouXcsl psiioB 00OpaTUTh BHUMAaHUE Ha MOHSTHS aOCOIIOT-
HOM M YCIIOBHOM cXoauMocTu. 3HaTh npu3Hak JleiiOHua u 00001eHHbIE TPU3HAKH
HNamambepa u Komm.

Jlyia cTeneHHBIX pAIOB 3HATH Teopemy AOens, omnpeaeNeHue HHTepBaia U pa-
AMyca CXOAUMOCTH, OOpaTUTh BHUMAHUE Ha TO, YTO TpeOyeTcs UCCIEeOBaHHE MOBE-
JCHHs psfa B TPAHUYHBIX TOYKAaX MHTEpBaia cxoauMocTu. O0s13aTeNbHO 3HATH pas-
JIO’)KEHUSI OCHOBHBIX JJIEMEHTapHbIX (PpyHKuMH B psaasl Teitmopa m MakiopeHa u
YCIIOBHE pa3yIoKUMOCTH (pyHKLMHU B psin Teitnopa.

Pa3znen: 00bIkHOBeHHBbIE JU(PepeHIInaTbHbIE YPABHEHHS

N3yuyenue nuddepeHralbHbIX ypaBHEHUN HMMEET Ba)KHEHIlee 3HAueHUE B

MaTEeMaTUYECKON MOJAroToBKE MHXKeHepa. OOBACHSETCS 3TO TeM, uTo aAuddepeHIu-
aJbHbIE YPABHEHMSI MIPEACTABIISIIOT COOOM MaTeMaThuyecKre MOJIeNIM caMbIX pa3HO00-
Pa3HBIX MPOLIECCOB U SBJIEHUN, TAK KaK UX PEUIEHUS MO3BOJIIIOT OMUCATH YBOJIOLIUIO
M3Y4aeMOro IMpoLECCca, XapaKTep MPOUCXOIAIINX C MATEPUAIBHOW CUCTEMOU U3Me-
HEHUI B 3aBUCHMOCTH OT [IE€PBOHAYAIIBHOI'O COCTOSIHUSI CUCTEMBI.
OTnuunTenbHoe CBOMCTBO AU(epeHInanbHbIX YPaBHEHUN COCTOUT B TOM, YTO IpHU
UX WHTETPUPOBAHUU OOBIYHO TOJYy4YaeTcsl OECYMCIEHHOE MHOXKECTBO PELICHH.
JUist ypaBHEHHsI IEPBOrO MOPSAAKA 3TO MHOKECTBO ONMCHIBAETCS OJHOW MPOU3BOJIb-
HOM mMOCTOSHHOW. YTOOBI BBIIETUTH M3 OCCKOHEUYHOTO MHOYKECTBA PEIIEHUU TO,
KOTOpPO€ OMMCHIBAET UMEHHO JAHHBIA MpOIeCC, HEOOXOAMMO 3aJaTh JOMOIHUTEIb-
Hy10 UHGOpPMAIIMIO, HAIPUMEP, 3HATh HadyallbHOE COCTOsHME mpoliecca. Takoe Jo-
MNOJIHUTEIBHOE YCIIOBUE HA3bIBAECTCS HAYAIbHBIM YCIOBHEM.
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3amaua uHTErpUpOoBaHUs U(PPEPEHITNATBPHOTO YpPAaBHEHUS TMEPBOTO MOPSIKA
COBMECTHO C HAYaJIbHBIM YCJIOBHEM Ha3bIBACTCS HAudaJbHOW 3aJlauei WM 3ajadeit
Komm.

Jns nuddepeHunaNIbHBIX ypaBHEHUM MEPBOrO MOpPSAIKA CIAEAYeT pa3andyaTh
o011ee, yacTHOE U 0c000€ pelIeHus, a TaKKe OOIINNA, YACTHBINH U 0COOBIN MHTETPaJIbI.

[Ipy UHTErpUpPOBAHUM YPaBHEHUM TIEPBOTO MOPSJIKA HAJIO MPEXKE BCETO OIpe-
JIeIUTh TUI YpaBHEHHS, a 3aTE€M YXKe€ NMPUMEHHUTh TOT WJIM WHOW METOJ| PEIICHUSI.
Hano o6s13aTensHO OCBOUTH MPOIEAYPY MPUBEICHUS YPABHEHUS TIEPBOTO MOPSIKA K
YPaBHEHUIO C pa3/IeJICHHBIMU TIEPEMEHHBIMH, TaK KaK MMEHHO TAaKUE€ ypaBHEHUS
MOKHO HETIOCPEICTBEHHO HHTETPUPOBATH.

st mudpdepeHImanbHBIX YPAaBHEHUN N — TO TIOPS/IKa 00s3aTEbHO 3HATH TI0-
ctaHoBKHM 3amaun Korm, kpaeBoii 3a7aun, 3a1a4i Ha COOCTBEHHBIC 3HAUCHHSI.

B teme, nocesieHHON JUHEHHBIM AU(GepeHInaTbHbIM YPABHEHUSIM N — TO
MopsiIKa, HAJ0 3HATh TEOPEMBI O CTPYKTYpe OOIIEero peleHus] OJJHOPOIHBIX U HEO/I-
HOPOJIHBIX YPaBHEHUM, TaK KaK OHU YKa3bIBAlOT MYTh MOCTPOCHUS OOIIETO PEIICHHUS.
O6paTuTh BHUMaHUE HA TO, YTO PEIICHUE JIMHEHHBIX OJHOPOAHBIX AuddepeHInaIb-
HBIX YPaBHEHUM N — o MOPsIAKA C MOCTOSHHBIMHU KO3 dUllMeHTaMU He TpeOyeT 1H-
TETPUPOBAHUS, @ CBOJIUTCS K YHUCTO alireOpandecKor mpobiaeMe HaX0KIeHUs KOpHen
COOTBETCTBYIOIIETO XapaKTEPUCTUUYECKOro ypaBHeHMs. Hano 3HaTh BUI YaCTHBIX
pelieHui TUHEeWHBIX OJTHOPOAHBIX AUddepeHIIMaIbHbIX YPAaBHEHUN N — IO MOpsaKa
C TIOCTOSIHHBIMU KOd()(PUITMEHTaMU B 3aBUCUMOCTH OT BUJa KOPHEH XapaKTepucTude-
CKOTO ypaBHEHHUSI.

Hano 4yeTko ysiCHUTH aIrOPUTM MTOCTPOCHHS YaCTHBIX PEIICHUN JTUHEUHBIX HE-
OJTHOPOJHBIX TU(DPEpEeHIMATBHBIX YPAaBHCHHA METOJIOM Moadopa (METOA0oM He-
onpeneneHHbIX K03(PPHUIIMEeHTOB), 00paTUB BHUMAaHKUE HA TO, YTO B OTOM CIy4yae BUJ
YACTHBIX PEIICHUN HEOJHOPOIHOTO YPAaBHEHHsSI COOTBETCTBYET MO CTPYKTYpE 3aaH-
HOW MPABOM YacCTH.

10. Pa3zen: Teopusi yHKIMA KOMIIVIEKCHOM TePeMEeHHON M olepaliiOHHOe
HCYHUCICHHUE

B sTOoM paznene, mpexae BCero, HaJao0 MOHSTh, YTO KOMIUIEKCHOE YUCIIO SIBU-
JIOCh PACUIMPEHHEM TMOHATUS JEHCTBUTEIBHBIX YHCEN, 3HATh OMNpENEJICHUE U TPHU
(GbopMBI 3aMUCH KOMIUIEKCHOTO — 4YKciia (anreOpandyeckyro, TPUTOHOMETPUYECKYIO U
MOKA3aTeNIbHYI0), FEOMETPUUYECKYI0 MHTEPIPETALUIO KOMIUIEKCHOTO YUCTIA U B3auUM-
HO-OJIHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM KOMILIEKCHBIX YUCET U MHOMKE-
CTBOM TOYEK KOMITJIEKCHOH TIJIOCKOCTH. 3HATh (popmyiy Diinepa. KommiekcHbie drc-
J1a MOYKHO M300pakaTh C TIOMOIILI0 BEKTOPOB Ha KOMIUIEKCHOM TutockocTu. [ToaTomy
OTepaliy CJIOKEHUS W BBIYUTAHUS KOMIUIEKCHBIX YHCET MOTYT OBITh CBEIACHBI K
omepalusiM CJIOKEHUS U BRIUYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh 1 yMETh BBIMIOJIHTH ONEPAlMd YMHOXKEHUS, JIEJICHUS, BO3BEIACHUS
B TOJIOKUTENIbHYIO CTENEHb KOMIUJIEKCHBIX YHUCEJN, 3alMHCaHHBbIX B TPUTOHOMETpUYE-
cKol (hopme, U3BJICUECHHS KOPHS N-OM CTETIEHU U3 KOMIUIEKCHOIO YucIa.
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Crnenyetr oOpaTUTh BHUMaHUE HA TO, YTO MHOKECTBO KOMILUIEKCHBIX YHCEN SIB-
JSIeTCSl 3aMKHYTBIM, TO €CTh JIt00as anredpandeckas onepanus HajJ KOMILIEKCHBIMU
YKCJIaMU HE BBIBOAMT 3 MPEAEIbl 00JaCTH KOMITJIEKCHBIX YHCET.

BaxxHO OoCMBICINTH NOHATHE (YHKIMH KOMIUIEKCHOW MEPEMEHHOM Kak 0TOO-
paXeHUs IUIOCKUX MHOXECTB (MHOKECTBA 3HAUEHUI KOMIUIEKCHOI'O apryMeHTa Ha
MHO’KECTBO 3HAU€HUN (QyHKUMH). DTa F€OMETpPUUECKas TPAKTOBKA B 3HAYUTEIBHO
mepe onpenenser 3(p(EeKTUBHOCTh METOJOB TEOPUM (PYHKIMH KOMILJIEKCHOW Iepe-
MEHHOM, TaK KaK OKa3bIBA€TCS, YTO BO MHOTHX CIy4asX MpU PEeIIeHUH 3aaa4 i 00-
JacTel cIokHOUM GopMbl (Hampumep, Npoduib Kpblja caMoJIeTa, OTBEPCTUE HEKPYT-
0BOM (POPMBI U T.T.) MOXKHO OTOOPA3UTh 3a/1aHHYI0 00JIACTh CIIOKHOTO OUEPTAHUS Ha
o0jacTh mpocToit (opMbl (HarpuMep, Ha €AMHUYHBIA KPYyT), AJII KOTOPOH COOTBET-
CTBYIOILIAs 33/1a4a WJIM YK€ PEIIeHA, WA PELIEHNE HAXOAUTCSA JOCTATOYHO MTPOCTO.

Hano ycBoutb, uTo He BesKas GyHKIMS KOMIUIEKCHON MEPEMEHHOM SBISIETCS
I depeHInpyeMOi, HO €CIIU JJIsl HEE BBIIOJIHAIOTCS HEOOXOMMOE U JOCTaTOYHOE
yciosus nuddepenunpyemoctu (yciaous Ko — Pumana), To oHa obnagaer psjgoMm
3aMeyYaTeIbHbIX CBOMCTB.

Hanpumep, BennuuHa MHTErpaja OT AHAJUTHUYECKON (YHKLIMHU HE 3aBUCUT OT
(GOpMBI ITyTH UHTETPUPOBAHUS, & ONPENEISAETCS JMILb €r0 HAYaJbHOM M KOHEYHOU
TOYKaMH, UHTErpaj MO 3aMKHYTOMY KOHTYpPY OT aHAJIMTUYECKON (DYHKIIMU PABEH HY-
JIO.

Hano 3nath neHTpanbuyio GopMyily TEOPUU aHATUTUYECKUX (PYHKIIMA — UHTe-
rpajgpHyto ¢Gopmyny Komm (oHa mo3BOJIIET HAXOAUTh 3HAYEHUS AHATUTUYECKOM
¢byHKIUHN B 11000M BHYTPEHHEH TOUKE IBYMEPHOM 00JacTH 1Mo e€ 3HaYeHHsIM Ha Tpa-
Huue C. Tem caMbIM, [0 CYHIECTBY, TOHMKAETCS Pa3MEPHOCTh PEIIAEMOM 3a7a4n) U
YMETh MPUMEHATh €€ U OCHOBHYIO TEOPEMY O BbIUYETAaX K BBIYMCICHHIO KOHTYPHBIX
MHTETPAJIOB.

[Ipy u3ydyeHMM OIEPAUMOHHOIO MCUYHCIEHUS HAJO0 IOHATH €r0 OCHOBHYIO
UJIC0: TIepeXo/l OT AEHCTBUM HaJ (PYHKIUSIMHU JIEHCTBUTEIHHON NEPEMEHHON - OpH-
TMHAJIOB K 0oJiee MPOCThIM ACHCTBUAM HaJ H300pakeHUsIMU 3Tux (yHKumi. Hano
3HaTh CBOICTBa npeoOpasoBanus Jlarmiaca, a Juist BBIIOJIHEHUST 0OpaTHOTO npeolpa-
30BaHus Jlammaca OCBOMTH MPOLELYPY Pa3IOKEHUs PALlMOHAIBHBIX ApoOei Ha mpo-
CTEHIINE.

Pa3nen: Teopusi BeposiTHOCTEH

Jlig ycreumrHoro OBIQJEHUS MaTepHalioM JaHHOTO pasjena HeoOXoIuMo,
MPEXJIe BCETO, YETKO YCBOUTH OCHOBHBIC MIOHATUSI TEOPUHU BEPOSTHOCTEH, OUSHB IITH-
POKO MCIOJIb3yeMbI€ B PA3JIMUHBIX MPUIIOKCHUSIX: MIOHATHE CIIyYallHOTO COOBITHS U
€r0 BEPOSTHOCTH, CYMMBI M TIPOU3BEACHUS COOBITUH, TOHSATHUS CTy4YalHON BETMYUHBI
1 3aKOHA €€ PaCTPECICHNs, MaTeMAaTHIeCKOTO OKUJIAHUS M JUCTIEPCUH CITydaitHOM
BEITNYNHBI.

Hano moHsITh, 4TO BEPOSITHOCTh — 3TO YUCIIOBAs MEpa CTEMEHU BO3MOXKHOCTH
TOSIBJICHUSI CITy9afHOTO COOBITHS. 3HATh KIACCHYECKOEe, CTATUCTUYECKOE U TeOMET-
pUYECKOe ONpPEEICHNUS BEPOSTHOCTH, CBSI3b U paziuine MeXay HUMH. HecMoTps Ha
BHEIIHIOIO MTPOCTOTY KJIACCHUECKOH (hOPMYJIIBI OTpeiesieHUs] BEPOATHOCTH CITydaiHO-
ro coobitust A: P(A)=m/n, HENOCPEACTBEHHBIN MOJICYET YKCIIA N BCEBO3MOXKHBIX
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MCXOJIOB MCTBITAaHUS U M - YKcia OJAronpHsITHBIX UCXOA0B TPEOyeT MPUMEHEHUS
dopMyn komOuHaTOpuku. [Tpu 3TOM B Kak/10i1 KOHKpETHOW 3a7aue Hajlo MPOAHAIIH-
3UpOBAaTh, KAKOM TUII COCAUHEHUI BO3HUKAET, KOTJa U3 HEKOTOPOIO0 MHOYKECTBA JJIe-
MEHTOB H3BJIEKAETCA APYroe MOAMHOMXECTBO (3TO MOTYT OBITh pa3MelleHus, Iepe-
CTaHOBKH MJIU coueTanus). [Ipu BeIuMcIeHNN BEPOSTHOCTEHN CII0KHBIX COOBITHI HAJ0
YMETb MPEACTaBUTh UX B BUAE CYMMBbl WM MPOU3BEACHUS (UM CyMMBbI IPOU3BE/E-
HUI) IPOCTBIX COOBITUH M MPUMEHUTh COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEO-
pUHU BEPOATHOCTEN.

Hano 4derko pasznuuaTh THIBI CIyY4alHbIX BEJIMYHMH — JUCKPETHBIE M HEMpe-
PBIBHBIE M 3HaTh OCHOBHBIE 3aKOHBI UX pacmpenenenus (bunomuanbhelil, [lyaccona,
THIepreoMeTpUYECKuil, 0COOCHHO, HOPMAaJbHBINA 3aKOH pacTpeeeHus).

JIns onumcaHuMs 3aKOHOB pAaCIpPENEIICHUs] HENPEPBIBHBIX CIIYYaWHBIX BEJIWYWH
OPUMEHSIOT UHTErpalibHYI0 (DYHKLHIO paclpeneseHus] BepOsSTHOCTEH ClydyaiHOM
BEJIMYMHBI F(x)U IUIOTHOCTHh BEpoATHOCTEN f(x). Hamo ycBouTh ompeneneHus, Be-
POSTHOCTHBIN CMBICI U CBOMCTBa 3TUX (PYHKLHMH, CBSA3b MEXKIAY HUMHU M PacCUETHBIE
(GOpMyJIBI 1Sl UX OTIPEEIICHUSI.

Hano 3HaTh onpenenenue, pacueTHble GOpMYJIbl U BEPOSITHOCTHBIM CMBICI OC-
HOBHBIX YMCJIOBBIX XapaKTEPUCTUK CIy4YalHON BEIMYHMHBI — MATEMATHYECKOTO OXKH-
naHusl (CpeJHEero 3HAY€HWs) U JHUCHepcUur (XapaKTepUCTUKH pa3Opoca BO3MOKHBIX
3HAYEHHUS CITyYallHOW BETMYMHBI OTHOCUTEIBHO CPETHETO 3HAUCHMUS).

Pa3nen: MmaTemaTnyecKasi CTATUCTHKA

[Ipyn m3yyeHnn MaTeMaTUYECKOW CTATUCTHUKM HANO NOHATH, YTO OHA TECHEH-
muM 00pa3oM CBsi3aHa ¢ TeOpHUel BEPOSATHOCTEH, U OONBIIMHCTBO €€ BHIBOAOB 0a3u-
pyercsl Ha NpeAeNIbHbIX TEOpEMaxX TEOPUHU BEPOSTHOCTEN.

Bce xapakrepucTUKH, U3ydyaeMble B Kypce MaTeMaTHUYECKOM CTaTUCTUKH, SB-
JSIOTCS  CTATUCTUYECKMMU aHAJIOTaMU COOTBETCTBYIOLIMX XapaKTEPUCTUK, paccMar-
pPUBAEMBIX B TEOPUU BEPOSTHOCTEH, IOJyUYEHHBIMU Ha OCHOBE OTPaHMUYEHHOr0 YHcia
OTBITHBIX JaHHBIX. Clle10BaTENbHO, €CIIHM, HAIPUMEP, MATEMAaTHUYECKOE OKUJaHUE U
JUCIIEPCUsl CIy4yallHOW BEIMYUHBI, U3yYaeMble B TEOPUU BEPOSITHOCTEH, SBIISIOTCS
XapaKTepHbIMU HECIyYallHBIMHM YMCJIAMH, TO UX CTATUCTHMUYECKHUE aHAJIOTU — BBIOO-
pouHas cpeaHss U BhIOOpOUHas (WM MCIPABIICHHAs) NUCIIEPCHS SIBISIFOTCS CITydaid-
HBIMHM BEJIMUYMHAMH, 3aBUCSIIIMMUA OT 00BbeMa M THUIAa BBIOOPKH U PA3TUYHBIMHU IS
pa3HbIX BHIOOPOK.

Hano o0s13aTenbHO 3HAaTh U YMETh BBIYHMCIIATh TOUYEYHBIE OLIEHKH HEU3BECTHBIX
[apaMeTpOB PaCHpEACNICHHs CIIyYallHOW BEJIMYMHBI - BBIOOPOYHYIO CPEJIHIOK U BbI-
00pouHyIO (MJIM UCTPABICHHYIO) AUCIIEPCHIO, TaK KaK Jr00as craTUCTHYecKas oOpa-
00TKa CBOAUTCS, IPEXKE BCETO, K HAXOXKACHUIO UMEHHO 3THUX XapaKTEPUCTUK.

Crnenyetr oOpaTuTh BHUMaHUE HA TO, YTO 3TU OLIEHKH SIBISIOTCS MPHUOIMKEH-
HbIMU, OCOOEHHO I BBIOOPOK Majloro 00beMa, W JJsl CYXIEHUS O TOYHOCTH U
Ha/Ie)KHOCTU 3THUX OLEHOK HAJ0 YMETh NPHUMEHSATh MHTEPBAJIbHbIC OLIEHKU U 3HATH
METOJUKY ITOCTPOEHUS T0BEPUTEIBHBIX HHTEPBAJIOB.

Crnenyer Taxke 0OpaTUTh BHUMaHHUE HA IOCTAHOBKY U PEIIEHUE 3aJaud Ipo-
BEPKHU MPaBIONOA00US CTATUCTUYECKUX TMIIOTE3 M NPUMEHEHHE KPUTEPHUEB COTJa-
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CHs, KOJIMYECTBEHHO OINKCBIBAIOIIUX CTENEHb PACXOXKIACHUS MEXKIY TEOPETUUECKUM
U SMIIUPUYECKUM PACTIPEICICHUSIMHU.

OTMeTUM B 3aKJIIOYEHHUE, YTO YCIEUIHOE U3yUYEeHUE TUCHUILIMHBI «MaTtemaTu-
Ka», MpuoOpeTeHrne He0OXOIMMbIX KOMIIETEHIIMM, YMEHUI U HABBIKOB BIAJCHUS Ma-
TEMaTUYECKUM anmnaparoM TpeOyeT OT CTYJIEHTOB OOJIBIION caMoCTOATENbHOM pado-
Tbl. OOpaTUTe BHUMAHUE, YTO KOJUYECTBO YACOB, OTBOAMMBIX Ha CAMOCTOSITEIHHYIO
paboTy B COOTBETCTBUM C yUE€OHBIM IJIAHOM, PAaBHO YMCIY YacOB, OTBOJAMMBIX Ha BCE
BUJIbl aYJAUTOPHBIX 3aHITUH.

10. MeToguveckne peKOMEHAALMH ISl PenoaaBaTes

[Ipexae Bcero, cneayeT 0OpaTUTh BHUMaHUE CTY/ICHTOB Ha TO, YTO MpaKTUYe-
CKU BECh M3y4YaeMbli UMU MaTepuai SIBISETCA JUIsl HUX HOBBIM, HE M3yYaBIIUMCS B
nporpaMMe cpefHei mkosel. OIHAKO OH He TpeOyeT KaKoh-Inbo crenuanbHoi (10-
MOJIHUTENBHOMN ) MOATOTOBKH U BIOJHE MOXKET OBITh YCHEIIHO U3Y4eH, €CIIU CTYCH-
Thl OYIyT IMOCENIaTh 3aHSATHS, CBOEBPEMECHHO BBITIOJNHATH OMAIIHUE 3aJaHUS |
MOJIb30BaThHCS (TIPU HEOOXOIMMOCTH) CUCTEMOM TIJIAHOBBIX KOHCYJbTAIlMi B TEUCHHE
Ka)X/I0T0 ceMecTpa. Borienmme B Kypc MaTEMaTHKHU Pa3/Ielibl SBISIOTCS Kilaccude-
CKHMMH, B TO XK€ BPeMsI OHH MPAKTUYECCKH OPUEHTHUPOBAHBI, TAK KAK UMEIOT IIHPOKOE
pacmipocTpaHeHHUe JJIs PEIICHUs Pa3HOTO pojia 3a/1ad BHYTPU CaMOW MAaTeMAaTHUKH H
NPUKIATHBIX 3a1a4. IX OCBOCHHE MMOMOXKET CTYICHTaM JIOTUYECKH BEPHO, apTyMeH-
TUPOBAHO U SICHO CTPOHWTHh YCTHYIO M THUCHBMEHHYIO PEUb, YCIEIIHO MPUMEHSThH
HAKOIUICHHBIE 3HAHUS B MPO(PECCUOHANBHON 1E€ATEIbHOCTH.

HeobOxoammo ¢ caMoro Hauyaia 3aHSATHH PEeKOMEHIOBATh CTYJEHTAaM OCHOBHYIO
U JIONOJHUTENbHYIO JINTEPaTypy, a B KOHIIE CEeMecTpa JaTh CIIMCOK BOMPOCOB IS
MOJIFOTOBKU K SK3aMEHY.

Ha nepBoM 3aHATHHN MO AUCHMIUTUHE CIEAYET 0053aTeIbHO TPOUH(OPMUPO-
BaTh CTYJCHTOB O BUJE U (hopMe TPOMEKYTOUHOM aTTEeCTAIMH 10 AUCHHUIUIHMHE, CPO-
Kax e MPOBEICHUs, YCIOBHSX JIOMyCcKa K IPOMEKYTOUHOM aTTECTAIINH, IPUMEHSIC-
MBIX BUJAaX TIPOMEKYTOUYHOTO KOHTPOJIS.

CooOpakeHus: 1 PEKOMEHJAINH, MPUBEJACHHBIE B M. 9 pabodeil mporpamMmbl
IUI CTYICHTOB, JOJDKHBI OBITH YETKO CHOPMYIHUPOBAHBI U W3JI0KEHBI UMEHHO IIpe-
MoJlaBaTesIeM Ha JICKIUSAX, MPAKTHUECKUX 3aHATUSIX U KOHCYTbTAIHIX.

W3noxeHne TeopeTHIecKoro MaTepualia TOJKHO COMPOBOXKAATHCS MILTIOCTpa-
TUBHBIMH TPUMEPAMH, TIIATEIFHO OTOOPAHHBIMHU TPEIoIaBaTesieM TaK, YTOOBI TeX-
HUYECKHE TPYAHOCTH U BBIKJIAJKU MPHU PEIICHUU 33/1a4U HE OTBJICKAIH OT TJIaBHOTO:
OCMBICJICHHS HJIeW M CYTH TNpUMEHsSeMbIX MeTofoB. CremyeT Bcerjga yKas3bIBaTb
IpUMEphl MPAKTHYECKOTO MPUMEHEHUS! PAaCCMOTPEHHBIX Ha 3aHATUSX YpaBHEHUU H
bopmy.

[TpakTHyeckue 3aHATUS TOJDKHBI OBITH OpraHU30BaHBI MPEIO1aBaTeIeM TaKUM
o0pa3oM, 4TOOBI OCTaBaJIOCh BpeMs Ha MEPUOAMYECKOE BBIOJIHEHHUE CTYACHTaMU
HEOOIBIIION CaMOCTOATEIHLHONW PabOTHl B ayTUTOPUU JJIsL TIPOBEPKU YCBOCHUS W3JI0-
’KEHHOT'O MaTepuara.

[IpenogaBaTens, BeAyNUN MPaKTUYECKHE 3aHSATHS, JOJDKCH COTJIACOBBIBATH
y4eOHO — TeMaTUYECKHI TUTaH 3aHATHH C JIEKTOPOM, HCIIOJIH30BAaTh €AUHYIO CUCTEMY
0003HaYEHUH.
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[IpenogaBarento cieayeT 10OMBATHCS CUCTEMAaTHUUECKON HENpepbIBHOW pabo-
THI CTYJICHTOB B TEUCHHE CEMECTpa, HEOOXOJMMO BBISIBISTH CHUJIBHBIX CTYJCHTOB U
IpUBJIEKaTh WX K HaAy4HOH paboTe, K yU4acTHIO B pa3HOTO PoOJa OJUMITHAAaX W KOH-
Kypcax.

CTyZIeHT JOJKEH OIIYLIAaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTesl B JTOCTHXKE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETCHUU OOYYAIOIMIMMUCS TMPOYHBIX 3HAHUH,
YMEHUM U BJIQJICHUSI HAKOIIJIEHHON MHGOpMaIMen 1l perieHus 3aaa4d B mpodeccuo-
HaJIbHOM JI€ITEIbHOCTH.
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[Ipunoxenue 2

MUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALIUN
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXIEHME BBICILIEI'O OBPA30OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hampagienre noarotoBku
15.03.01 <MAIITHOCTPOEHMUE»
[Tpodwib moATOTOBKH
«MalMHbI U TEXHOJI0THM 00PadOTKH MATEPHATIOB 1aBJIeHUEM»

dopma 00ydeHUS: OUHAS

Kadenpa marematuku

®OH/I
OIIEHOYHBIX CPEJICTB

MO AUCHUILINHE

Boiciiag MmaTeMaTuka

Cocras: 1. ITacniopT oHIa OLIEHOYHBIX CPEACTB
2. OnucaHne OLEHOYHbIX CPEACTB:
- JK3aMeHAUMOHHbIE OHJIEThI
- KoMIuieKThI 3a1aHuii 1J151 KOHTPOJIBHBIX padoT
- KommiekT BonpocoB
- KoMIuiekT 3a1aHuii 17151 BBINIOJIHEHUS pacyeTHO-rpaduyecKux pador

CocraBureib:
notl., K.¢.-m.H. Koran E.A.

Mockaa, 2022 rox
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HepequL OLCHOYHBIX CPECACTB II0 IUMCHUIIJINHE

«BbIcIIasi MATEMATHKA)

Tabmuma 2
HaumenoBanue [IpencraBnenue
No Kpatkas xapakrepucTrka OlleHOYHO-
/| OUEHOUHOTO cpes- ro cpejicTBa OIICHOYHOT'O CPe/I-
CTBa ctBa B ®OC
1 | KonrponpHas (ca- | CpenctBo mpoBepku ymeHud npu- | Kommiekt koH-
MOCTOSATENbHAS ) MEHSATH TOJYYEHHbIE 3HAHWS JJiA | TPOJBHBIX 3a/1a-
pabora, (KP) pemieHuss 3a7ad  ONpEeNIeJICHHOTO | HUM 10 BapuaH-
THUIIA IO TEME WJIM pa3feiy Tam
2 | PacueTHo- CpenctBo mpoBepku yMenuit npu- | Kommekr 3aga-
rpadudeckas pa- MEHSATHh TOJYYEHHBIC 3HAHUS TIO | HUW JUISI BBITIOJ-
6orta, (PT'P) 3apaHee OMPEICIICHHOWM METOAUKE | HEHHS pacyeTHO-
JUTSL pEeIIeHUs 3a7a4 WM 3aJaHuil | rpadudecKoit pa-
0 MOYJIIO WUIH AUCITUTUTHHE B 11e- | OOTHI
JIOM.
YcTHEI onpoc CpesicTBO KOHTPOJIsA, OpraHu30BaH- | BOMPOCH 110
fg,%e)ceHOBaHHe’ HOe Kak crielManbHas becena nea- | TeMam/pasaenam
rOTHYECKOro paboTHHMKA C o00yya- | AUCHUIIINHBI
IOIMMCS Ha TEMBbI, CBSI3aHHBIE C
3 M3y4aeMOM JUCHUIUIMHOW, W pac-
CUMTAaHHOE Ha BBISICHEHHE O0BbeMa
3HaHU oOydJarouierocs Mo orpeze-
JICHHOMY pa3jely, TeMe, mpobiieme
U T.1I.
Tecr, (T) CuctemMa  cranaapTusupoBaHHbix | POHI TECTOBBIX
3a/1aHMH, TO3BOJIAIONAS aBTOMATH- | So/AdHHN
4 3UpOBATh TMPOIEAYPY HUIMEPECHUS
YpOBHS 3HAaHUM M YMEHUM 00ydaro-
HIETOCH.
5 | Oxk3ameHanmonHbie | CpeicTBO TMPOBEPKU 3HAHUM, yme- | DK3aMeHaAIMOHHbIE
ounetsl (OB) HUN, HaBBIKOB. MOXET BKIJIIOYATh | OMJICTHI.

KOMILJIICKC TCOPECTUICCKUX BOIIPOCOB,
3aa4, IIPAKTHICCKUX BaHaHHﬁ.

[IIxama oenuBa-
HUS ¥ TIpoLeIypa

MIPUMEHEHUS.
[IpomexyTounas atre- | Dx3ameH (D) 1) yctro (V)
cramus (ITA) 3auer (3) 2) muceMmenHo (I1)
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OdopmiieHune 1 onucaHue OLEHOYHBIX CPEACTB
1. dopma NpoOMEe:KYTOYHOI ATTECTAIMU: IK3aAMEH.
IK3aMeHAIIHOHHBIE OMJIeThI
1.1. Haznauenue: Mcnosib3yroTcs i1 MPOBEICHHS TPOMEXKYTOUYHOM aTTECTAlUN
(ITA) mo aucnunnuue "Boiciias maTeMaTuka'.

1.2. PernameHT 25Kk3ameHa: - Bpems Ha NOATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.
- Cnoco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. [llkana onieHUBaHMUS:

"OTAM4YHO'"- ecu CTYJIEHT IyOOKO M MPOYHO OCBOMJ BECh MaTepHal MpOrpaMMBbl
oOy4eHMsl, HCUEPIBIBAIOLIE, ITOCIEA0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro
U3JlaraeT, He 3aTPYAHSIETCS C OTBETOM IMPU U3MEHEHHUHU 3aJjaHusl, CBOOOIHO CIpaBIIs-
€TCsl C 3a/layaMy M MPaKTUYECKUMH 3aJIaHUsIMU, MPABUILHO OOOCHOBBIBAET MPUHSI-
ThIE peILlICHUS.

"Xopomo'"- ecnu CTyIeHT TBEPJO 3HAET MPOrPaMMHBIA MaTepuall, TPAMOTHO U IO
CYILIECTBY €r0 M3JIaraeT, He JOMYCKAaeT CYIIeCTBEHHbIX HETOYHOCTEN B OTBETE HA BO-
poc, BiIaJieeT HEOOXOJUMBIMU YMEHUSMU M HABBIKAMU TP BBITIOJIHEHUH TTPaKTHUYe-
CKUX 3aJaHuMH.

""Y10BJIETBOPHUTEJIBHO'" - €ClIM CTYAEHT OCBOWJI TOJBKO OCHOBHOM Marepuai Ipo-
IpaMMbl, HO HE 3HAET OTIEIbHBIX TE€M, JOIMYCKAET HETOYHOCTH, HEAOCTATOYHO Ipa-
BUJIbHBIE (POPMYITUPOBKH, HAPYIIAET MOCIEOBATEIFHOCTD HU3JI0XKEHHS MTPOrPaMMHO-
ro MaTepuaia U UCIBITHIBACT 3aTPYAHEHHUS B BBIIIOJIHEHUU MTPAKTUYECKUX 3aIaHUM.
"HeyaoBJIeTBOPUTEJBHO'" - €ClIM CTYAEHT HE 3HAET 3HAYUTEIBbHOM YacTH Ipo-
rpaMMHOTO MaTepuaia, JOMyCKaeT CepbE3HbIC OMMOKHU, C OONBIIUMU 3aTPYIHEHHUSI-
MU BBITIOJIHAET MPAKTUYECKHE 3aJaHusl.

Kaxnoe 3aanue 3x3aMeHaIllMOHHOro OujieTa OlleHUBaeTcs OTaenbHo. OO0IIei oleH-
KOH SIBIIsIETCA CpeiHEee 3HAUCHHUE, OKPYTIAEHHOE /10 11€JI0T0 3HAUCHHUS.

1.4. KoMmIeKThI 2K3aMEHAIIMOHHBIX OUJIETOB BKIIIOYAET IO KaKI0oMy pazaeny 25-30
OMJICTOB (XpaHATCS B IIEHTPE MaTeMaTHYECKOro 00pa3oBaHus).

2. ®opMa NPOMEKYTOUYHOM aTTeCTALMM: 3a4€eT.

IIIxaJja oneHUBaHNUA:

1.  3aureno - CTyJeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB
MIPUBEICHHBIM B TaOJIMIaX MOKA3aTelsiM, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU,
YMEHUSAMU, HABBIKAMU, MPUMEHSET UX B CUTyalUsIX MOBBIIIECHHON CI0XHOCTHU. [Ipn
ATOM MOTYT OBITh JOMYIIEHB HE3HAYUTEIbHBIC OMMOKH, HETOYHOCTH, 3aTPYIHEHUS
MPA AHAIMTUYECKUX ONEpalMsiX, NEPEHOCE 3HAHMM W YMEHHWW Ha HOBBIC, HECTaH-
JapTHBIEC CUTYAaIWH.

2.  He 3a4TeHO - CTyICHT AEMOHCTPUPYET HEMIOJIHOE COOTBETCTBUE 3HAHUM, yMe-
HUM, HABBIKOB TMPUBEICHHBIM B TaOJMIIAX MOKa3aTeNsIM, JOMYCKAIOTCS 3HAYUTEIIb-
HbIE OITUOKH, TIPOSIBIISICTCS] OTCYTCTBUE 3HAHWUW, YMEHUHN, HABBIKOB T10 Ay IMOKa3a-
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TeJNel, CTYJICHT UCIBITHIBACT 3HAUUTENIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU 3HA-
HUSIMUA 1 YMEHUSIMU TIPU UX [IEPEHOCE HA HOBBIE CUTYAIIUH.
TunoBble BApUAHTHI OMJIETOB MPUJIATAIOTCS.

MHWHHCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHNS
POCCHUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMU S
«MOCKOBCKHH NOJIUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MaremMaTuka»
Hucuunnubaa «Beiciiast MmaTemMaTuka
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenurenu U KX CBOMCTBA.

1 2 -1 2
2. PewmuTe MaTpu4yHOE ypaBHEHHE XB= A, €ciu A:(2 lj’ B:( 0 lj'
3. Haiitu yron mexay Bektopamu a = (1,-2,-2) 1 b =(2,0,1).
2

4. Haiitu npou3BoaHYIO QYHKIIMH, 32IaHHON MTapaMeTPUIECKU r= ! T V= 12t T

+1 +t
5. Haiitu npenen GpyHKIUHA lim YX I F2x

x->-1  x+1

6. Haiigure skcTpeMyMbl QyHKIMH — y = x” —2x°.

VYTBep:kIeHo Ha 3aceqanuu Kadeapsl «Matematuka» « 31 » 05. 2022 r., mporokon Ne 11

3aB. xadenpoii C.H. Aunpees / /

MMWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS
POCCUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIET'O OEPA3OBAHMU S
«MOCKOBCKHH NOJIUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®daxkynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MaremaTuka»
Hucuunnubaa  «Beiciiast MmaTemMaTuKa
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET
Jluneitnas komOuHaIMs BEKTOpOB. baszuc. KoopauHater BekTopa.
. duddepenumpyemocts, auddepennnan, reoMeTpruaeckuii cMbich auddepennnana.
X +2x, =-1
2x;—3x, =12 '
4. Tlokasarp, 4TO BEKTOpHI m =(1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 0Opa3yroT 6a3uc B MPOCTPAHCTBE.
2n=1 _A2n

N —

3. Pemuth cucremy MeTo10M 0OpaTHON MaTPHIIBI {

5. BpIuucauTh npenes nocie0BaTeNbHOCTH  lim

n—»0

6. Haiinure sxcTpeMmyM QYHKIHH y = /x +v/6—x.

22n+1 + 52n+2

VYTBep:xkIeHo Ha 3aceqanuu kKapeapsl «Matematuka» « 31 » 05. 2022 r., mporokon Ne 11
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3aB. kadeapoii C.H. Annpees / /

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHUS
POCCUNCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHUE BBICILIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®dakynpTeT 0a30BBIX KOMICTCHIIHIA, kadenpa «MaremaTukay
JucuuiuimHa — «BBICIIASs MATCMATUKAY
Kypc 1, cemectp 2

IK3aMeHAIMOHHEIN OnJteT Ne 1

1. TlepBooOpa3Hasi, HeompeaeIeHHbI HHTErpai. Tabaua OCHOBHBIX HHTETPAJIOB.
dx

+4/5-x

2. Bpruucnuths HEONpeaeIEeHHbBIA HHTETpal f J
S5—-x

7.6
o s 2
3. BbluucnuTh onpeneneHHbld HHTErpa _[ 3sin” xcos xdx.
0

4. VYKaxure, KaKOH U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISIETCS CXOSIIUMCS
o0 o0 o0
jx/;dx, _[x’3dx, j\/ X dx.
1 1 1

5. Haiity yacTHBIE IPOU3BOHBIE BTOPOTO MOPAAKA GPYHKIMH Z = cos(X’ —2xY), yOeIuThCs, 9TO

"o _n
ny —Zyx.

VYTBep:kIeHo Ha 3acenanuu kapeapsl «Matematuka» « 31 » 05. 2022 r., mporokon Ne 11

3aB. xadenpoii C.H. Aunpees / /

MHWHHCTEPCTBO HAVYKH U BBICILIET'O OBPA3OBAHN
POCCUMCKOI ®EJIEPALITUU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIET'O OEPA3OBAHMU S
«MOCKOBCKHH NOJIUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MaremaTuka»
JucnunumHa — «BBICIIas MATEMAaTHKA
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. Pemmrts 3amauy Komm: y'=2xe* +y, »(0)=0.

2. Pemuts 3anauy Komu:
{y{ =) +2y,+1, {yl(o) =0,
Yy =2y +1,, »,(0)=0.
3. Jlana QyHKIMA KOMIUIEKCHOH mepeMeHHOi: f(z)=Zz’. IIpoBepuTh, MPUMEHSS YCIOBHUS
Komm — Pumana, sBisieTcs id OHa aHATUTUYECKOM.
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cosz . o
4. Bpuucouth ¢ 2426{2 C MIOMOIIBI0 HHTETPabHOU (hopMyIbl Ko u 0OCHOBHOM Teo-
l4=3z" —z—

PEMEBL O BbIYCTAX.

VYTBep:kIeHo Ha 3aceqanuu Kapeapsl «Matematuka» « 31 » 05. 2022 r., mporokon Ne 11

3aB. xadenpoii C.H. Aunpees / /

MMWHHCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHN
POCCUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMU S
«MOCKOBCKHH NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®daxynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MaremaTuka»
JucnumumHa — «BBICIIas MATEMATHKA
Kypc 2, cemectp 4

3K3AMEHAILIMOHHBIN BUJIET

1. Kimaccudeckoe v CTaTHCTUYECKOE OTIPENIEIICHUS BEPOSATHOCTH TIOSBICHHUSI CIYYaitHOTO COOBITHS, CBS3b H
pasiuyune MeXIy HUMH.
. T'unepreomerpuueckuii 3akoH pacnpeAesieHUs CIy4YaiHOW BEIIUYUHBI.
. B maptum 10% wnecranmaptasix aeraneir. Haynaay otob6pansr 3 meramn. CoCcTaBUTh 3aKOH paclpeiene-
HUS YMCJIa CTAaHAAPTHBIX JeTajei cpenu OTOOpaHHBIX.
4. HaiiTi BepOSITHOCTh pabOTHI AJIEKTPUUCCKON TIeTH, M300paKeHHOW Ha PHC., €CITH BEPOSTHOCTH pabOTHI
KaXXJI0r0 U3 HE3aBUCUMO PabOTAaOIIUX JIEMEHTOB ey paBHa p=0.9.

W N

N R

| I
N ]

1

VYTBep:kIeHo Ha 3acenanuu Kapeapsl «Matematuka» « 31 » 05. 2022 r., mporokon Ne 11

3aB. xadenpoii C.H. Aunpees / /

KomnuiexTsl TecTOBbIX 3aanui (T3)
1 KOHTPOJbHBIX padot (KP)
(n1s ouenkn kommnerennuii OIIK-1)

10 AUCOUIIJIIMHE Bricmast MaTeMaTuka
(HaMMEHOBaHHUE JUCLUTUTUHBI)

1-b1i1 cemecTp

1. Haiiti 3HaYeHHs MATPUYIHOTO MHOTOWIeHa F (A)

-1 0
f(x)=-x"+2x —x+3,A=( 3 2)

2. HaiiTu panr mMat Wbl IPUBCICHUEM K CTYIICHUYAaTOMY BU
p PUIIbI TIPHBES] y e

11 -3 13 5 17
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1 2 1

3. BIYUCIUTh ONpenennuTeNb NPUBEACHUEM K CTYTIEHYaTOMY BUIY 3 -5 3

2 7 -1
4. Haiitu MaTpuny, oOpatHyto aaHHOH (a). Pemmth MaTpuuHoe ypaBHeHue (0)
1 2 1
@ |3 -5 3 (6)1—2X—235
a —_ ° =
-3 4 3 -1 0

2 7 -1
5. PemnTh cucteMy ypaBHeHUH. YKa3arh 00Iee U 0JTHO YaCTHOE PELIeHuE (a).
Pemnth cuctemy ¢ momoIisro 0OpaTHoi MaTpullsl 1 1o popmynam Kpamepa (0)

4x,+9x, —5x, —8x, =5 X +2x,+x;=5
(@) 93x, +7x, —2x;, —4x, =4 (6) <3x, —5x, +3x, =-7
2x,+5x, +x;+3x, =3 2x,+7x, —x;, =13

1. Pacniicars pasnoxeHue BEeKTopa X 10 BEKTOpaMm E,é,;
x={5-12,1}, p=1{1,-3,0}, ¢={1,-11}, r={0,-1,2}
2. KonnuHeapHbI 1M BEKTOPbI ; u (}?

a=1{2,0,1}, b={-2,3,1}, p=2a+2b, g=3a-2b

3. BeraucauTe miioniaap napamuiesiorpaMma, mocTpOEHHOT0 Ha BEKTOpax aub a- YLOJ MEXIY

BEKTOPaMH p U ¢

a:2p+q,l;=;—§5, |p|=2, q|=2, a=

r
4

1. Haiitu paccTosiHue OT TOUKU M, 10 MJIOCKOCTH (M M, M, ):
M, (-9;10;2), M,(0;7;-4), M,(4:8;—1), M,(-2;1;3)
L | x+y+z-2=0
2. BeinucaTh KaHOHMYECKOE YPaBHEHHE MTPSIMOM:
x—y-=3z+6=0
x=2 y-3 z+1
1 -4
4. Hailitu Touky £ CHUMMETPUYHYIO TOYKE P OTHOCUTEIBHO IHpsAMOH [: P(O;—l; 3) u

3. HaiiTu Touky nepecedeHus NpsIMOn U MIIOCKOCTH: ux+y+2z-9=0.

x=l_y_z

1 -1 1
5. Hammcare ypaBHEHHE IUIOCKOCTH « NPOXOJAINEH 4Yepe3 TOYKy M, W INEepHneHAMKYISIPHO
npsivoit (M M,): M(3;2;0), M,(41;5), M,(2;-1;4).
6. Halitu KocuHYC yrila MEKAY INIOCKOCTSMH &, U &, :
o, :3x-y+3=0, a,:x-2y+5z-10=0

3ajaHus M0 MATEMATHYECKOMY AHAJIU3Y
1.  UYwucnosas mociemnoBaTeIbHOCTE. IIpenen ancmoBoii mociieToBaTeNbHOCTH. beckoHeYHO Majbie U OeCKo-

HEYHO OOJIBIIIHE rociiefoBaTeIbHOCTH. Ynco €.
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2. tox?

Haiitn npousBoanyo GyHKIMH Yy = &
7°+5
Haiit mpousBoanyto v, :
a) y=arctg’ In Jx 0) y=(\/;)
x+2
3
B) sin(x—2y)+x—=7x r) x=e 'cost, y=e' cost
2. Haiitu lim (l - j
o\ x arctgx

1
3. TIpoBeCTH IOJHOE UCCIEA0BAHUE U OCTPOUTD rpaduk f (x)=x" +—
x

1. BBHIYHMCIUTH IPEIETIBL:
omt 5t . sin3x

LolimS———r 2. lim>—> 3. lim (1-3x)™"
n—owo 30T 4 5" x>0 _ e x—>+0
2. BBIYHCIIUTE IPOU3BOIHBIE:
= .co;&c 2. y=arctg’ +sinln2x
3sin(12x+1) 1= 25>
x+4 2

1. IToctpouts rpaduk: y = ;Y=
p padux: y 2 ) T2
2. Haiitu npenensr:

(2—1/1)2—(1+n)2 o In+2-8n* +3

1) lim > > 2)lim
== (14+n) —(2-n) e Yn+5+n
(2 43) .
3) lim n2+3 4) hmn(\/n2+1—n)
n—ol 2pn° 41 n—>0
0, x<—-rx
3. HccnenoBarh Ha HEMPEPHIBHOCTH U BHIMOJIHUTH YEPTEK: Y =<sinx, —7 <x<0
7, x>0

2-0i1 cemecTp
Boruucanth HeonpeaedeHHbIe HHTETPAJIbI

X+VX X
e o1 +1 dx sin® x

6. —— 7. [—dx 8. |——dx 9. 10.
Ix2+6x+5 J.—\/x+1+2 Ix2+3 J‘qll_xzarcsinx J.COSZX

BbI‘II/ICJII/ITb Oﬂpe[leJICHHbIe HHTErpaJjibl

7.6 1 d 6 dx

1. [ 3sin® xcosxdx 2. 3.[(x=De'dx 4. 5 [———
£ I\/1+3x g( ) I «/7+lnx {1+«/3x—2
2 2 -4 142 2

S S S S o ¥ N 0.7 10. [N4—x2dx
S arctgx 1(3x+5) 0o x”+1 0 «/1+x 0

dx
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HecoOcTBeHHbIE HHTETPAJIbI
1. VkaxuTe, Kakoi 13 HECOOCTBEHHBIX HHTETPAJIOB SIBJISCTCS CXOAIINMCS

Tx/;dx, Tx’3dx, T\/?dx.
1 1 1

dx

9]
2. BBIYUCIAUTH UHTETPAJ, YCTAHOBUTH €I0 CXOANMOCTb HITH PACXOIUMOCTh |

ol x?

9]
3. BBIYMCINTD HHTErPall, YCTAHOBHUTH €r0 CXOAUMOCTD HJIM PacXouMocTh | In xdx
1

a dx
4. BbIYUCIUTh HECOOCTBEHHBII MHTErpal | T, YCTaHOBHTH €0 CXOMMOCTD WU
04/ X

PacxoUMOCTb.
1
5 dx
5. BBIUHCIUTE HECOOCTBEHHBIH HHTErpal — , YCTAHOBUTH €0 CXOANMOCTb UJIU
-1
pPacxoauMoOCTb.
1
5 dx
1. BreuuciauTh HECOOCTBEHHBIH HUHTCrpal = », YCTAHOBUTH €TO0 CXOAUMOCTDb UJIN
0
PacxoIuMOCTb.

BbruncjanTh 1BOMHbIE HHTETPAJIbI

L [[(x+5y)dxdy,  D={(x,»)0<x<1, 0<y<I}.

(D)

2. [[(10=x* — y*)dxdy, Dz{(x,y)|1£x£2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D —MHOXeCTBO TOYEK MIOCKOCTH, OTPAHMYECHHOE JIUHUAMH =X, ) =X".

(D)

4. [[4xydxdy, D — MHOKECTBO TOYEK MIIOCKOCTH, OTPAHUYCHHOE JTHHUSIMH
(D)
x=1, y=x, y=3x

5. [[(x* + y)dxdy, D — MHOMECTBO TOYEK IIIOCKOCTH, OTPAHUYEHHOE JTHHUAMHE
(D)

y=x/2, y=2x, y=2/x (x>0).
Brruncnuths ABOMHBIE MHTETPAJIbI, EPENAS K MOJIPHBIM KOOpIUHATAM
1. [[(4x* +4y” +6)dxdy, 20e D={(x,y):x’+y* <l1}.
(D)
2. [[Byx*+y* =2)dxdy, 20e D={(x,y):x"+y><4}.
(D)
W3MeHuTh MopsAI0K HHTETPUPOBAHUS B IBOWHOM HHTErpaje

1 x? 2 6-x 1 2-y
L[+ y")dxdy 2. [dx [ f(x,y)dy, 3. [dy [ f(x,y)dx.
00 0 2x 0y

Haiitu 06beM Temna, moJy4eHHOTO BpallieHneM BOKpyr ocu OY ¢Gurypsel, OrpaHMu€HHON JIMHUSIMHU
y=x', y=1, x=0.

Haiitu 00beM Tena, moJIy4eHHOTO BpalieHueM BOKpyr ocu OX (GUrypbl, OTpaHUYCHHON JTUHUSIMH
2

2
y=x, y =x.
Haiitu nomaas GUryphl, OrpaHHYEHHOM THHUAME Y =X, y=—x+2
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(I)yHRIII/II/I HECKOJBbKHX IMIEPEMEHHbIX

o " "
HaiiTn 9acTHbIE MPOM3BOIHBIE BTOPOTO MOPSIKA, YOEIUTECS, 4TO Z y = Z

yx
x-y? 3 2 2 x*+3y°
l.z=e , 2.z=cos(x’ —2xy), 3.z=4y —-2x, 4. z=In(xy—x°), S5.z=——"—"—,6.
xy
z=ctg(2x+3y), 7.z=sin(x’y), 8. z= e’ o z=xcos’ y, 10. z=y’sin’x.

Haiitu rpaguent ynkuun z = f(x,y) BTouke M, (x,,),)

l.z:yTi, M,(4,6); 2.z:x4:—xzyz, M,(1,-1); 3.z:i—j, M,(2,-2);
4. z=x"-3y’x, M,(32).
HccnenoBath Ha SKCTpeMyM (G YHKITUIO
l. z=x>—x+y"+2y, 2. z=2x"+xp—-x+y°,
3. z=x"-2x+4y—y?, 4, z=x"-3x+3y" +4y,
5. z=x"+y" +4xy.
Pannl

HccnenoBaTth Ha CXOIUMOCTD PSIJIBI

sin’ = 1—sin x n-3 > n+5 © 5Y
Lyt oy 3y s 4 2 5. Xn+3| 2]

n=l N n=1 n°+1 n=1n-+10 n=l1 Sn n=l1

o0 n+l o0 2” o0 2— o0 3 o0
6.22 ’ . z(2n+1j ’ 8.24;12 3’ 9.zln 3n’ 10, 102 .

n=1 n" =\ Sn+4 n=14n" +3 n=l N n=l(l’l+1)1n (l’l+1)
BBI}ICHI/ITB, CXOUTCA JIN a6COJIIOTHO, YCJIOBHO UJIU paCXOAUTCA P

© _ 1\ - 1\ o (_1\" o (_ n+l - 1\
G S GRSV UL NN Y S

n=1( 13 " n:l(6n+2) n=1 6n n=l  Sn n=1 3n2+1

E (l’l+1)

o0 n n "
D (2;1—1) '

3. Haiitu HHTCPBAJI CXOAUMOCTH psAaa U UCCIICAOBATL €T0 MMOBCACHNUEC HAa KOHIIAX UHTCPBAJia

= n (x)
CXOJIMMOCTHU > — .
n=1n+ 1 2

. 1
4. Paznoxurts B psan Teinopa no crenensm x pyHknuo [ (x) = PRI UCITONTb3YS
X" —=5x+

TOTOBOE pa3JIOKCHHUE.
5. Paznoxurts B psan Teitnopa no crenensm (x —z/2) gyHknuo  f(x)=cosx,

HCIIOJIB3YSA T'OTOBOC PA3JI0KECHHUC.

3-mii cemecTp

TecToBoe 3a7aHHe 10 00LIKHOBEHHBIM M epeHIHATBLHBIM YPABHEHHAM

3AJIAHHUE 1.
YcTaHOBUTE COOTBETCTBUE MEKIY HOMEPOM YPaBHEHHS U €r0 TUIIOM
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1) xy'+2y=x"sin2x 2) (1+yzsin2x)dx—2ycoszxdy=0

4
3) y'—Ty=2x\/; 4) pW3+2x%y =x3+217

- YpaBHEHHME C pa3AeisIoUIMMUCS IEPEMEHHBIMH,
nuHelHoe uddepeHnranbHoe ypaBHEHHE,
ypaBHEHUE B TIOJHBIX Tu(depeHImanax,

- ypaBHeHue bepHymn,

ypaBHEHME, IPUBOJIAIIEECS K OAHOPOJAHOMY.

3AJJAHME 2.
Jlano ypaBHeHme mepBoro mopsamka (5xy° +x’)dx—(y° —5x’y)dy=0 B ¢opme, comepxkamieit
muddepenrmanst. I[TpuBeuTe €ro K BUIY, Pa3pelieHHOMY OTHOCHTEIEHO MPON3BOIHOM.

| OtBer | |

3AJIAHHUE 3.
Jlano muddepenuunansaoe ypasenue ' =(2k +3)x*, Torma ¢pyHkmms y=2x’ sABIAETCA €ro
pereHuemM npu k, paBHOM:

| OtBer ‘

3ATAHHUE 4.

. dx
O6umit naTerpan udQhepeHIuanbHOro ypaBHeHus  y dy = — HMEET BUJ[
X

| OtBer ‘ |

3AJIAHME 5.
VYKakuTe MHTETpaJIbHYI0 KPUBYIO pemieHus 3aaaun Komm ams oObIKHOBEHHOTO uddepeHIaib-
Horo ypaBuenust x)y'=y—1; y(l)=2.

YA

N ™ >

0
-1

xY

BAPUMAHTBI OTBETOB: 1)A 2)B  3)C 4)D.

3ATAHHE 6.

Jlano nuddepeHnmanbHOe ypaBHEHHE BTOporo mopsaka V" =x +x. Torga obmiee pemeHue

YPaBHEHUs UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
Dy=—x'"+—x*+Cx+C 2) y=—x'+=x*+Cx+C
)y 12 3 1 2 )y 12 6 1 2

3) y=2—14x4 +%x3+Clx+C2 4) y=6x"+2x> +C,x.

3AJIAHME 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)=1'(0)=0 UMEET BUJI

BAPMAHTBI OTBETOB:
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3 3 2 3 3
X

b 2 b b 2 b
D y=—-+x> 2 yp="-t+"— 3Ny="tx’ 4)y="-—x
)y 3 )y 313 )y 6 )y 5

3AJIAHME 8.
Jano nuddepennmanpHoe ypaBHEHUE BTOporo nopsaka 2xy”—y’' =0, Ttoraa ero odiiee penieHue

UMeeT BU
| OtBer | |

3AJJAHHE 9.
Hano nuddepeHmaipbHOe ypaBHEHHE BTOPOro mopsaka y'ctgdx+4y' =0, torma ero obmiee pe-

IIEHHE UMEET BU]
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sindx+C, 4) y=-C,;sindx+C,.
3AJIAHME 10.
KopHu XapakTepucTH4ecKoro ypasuenus pasusl k) =k, =—1,  k; , =+2, Torma pynnamen-

TaJbHas CUCTEMA pelIeHUH JTUHEHHOro OJHOPOAHOTO MU (depeHIINaTbHOTO YpaBHEHHUS C TOCTOSH-

HbIMH KO3 puninenTamu OyeT UMETh BUJI
BAPUAHTBHI OTBETOB:

Dy =e, J’2:ezxa
_ X . 2x _ 3x _ 3x
2) =€ , Yy=e¢€ » V3=€ , Jy=e¢€

3) yy =€, y,=e", yy=cos3x, y,=-sin3x

y; =cos3x, y,=sin3x

X —-Xx 2x —2x

4) ylze_a Yy=xe -, yy=e , JYy=¢€

3AJIAHHME 11.
KopHu xapakTepucTudeckoro ypaBHeHus paBuel k, =k, =5, k,, =5ti. Torma oOmee peuieHue
JMHEWHOTO OJJHOPOAHOTO AU(PEepeHIINATBHOTO YPaBHEHUS C TIOCTOSHHBIMU KO3 dHUIMeHTamu Oy-
JET UMETh BUJ:

| OtBer | |

3AJIAHHUE 12.
N3BecTtHa dyHIaMEHTAIBHAS CHCTEMa PEIICHHH OJHOPOAHOTO JUHEHHOTO audhepeHITnaIbHOTO

ypaBHeHus: y, =1, y,=x, y,=x". Torja 4acTHOe pelleHHE ypaBHEHUS, YIOBICTBOPSIONIEE
HavanbHbIM yeioBusM  y(0) =2, '(0)=-1,

y"(0)=-2, pasHo:

BAPUAHTBI OTBETOB:

1) y=2+x-x" 2)y=2-x-2x" 3)y=2-x-x" 4) y=2-x-0,5x".

3AJIAHHME 13.
Oynkuus y =Cie* +C,xe" aBasercs oOLIMM pelICHHEM JHHEHHOr0 OJAHOPOIHOro TuddepeHIy-
IbHOTO YPaBHEHUsI C MOCTOSIHHBIMH K03 uIlmeHTaMu, TorJa ero XapakTepuCTHUECKOe YpaBHe-

HUE UMEET BUJL
BAPUAHTbBI OTBETOB:

) k>=1=0 2) kK’—k=0 3) K +2k+1=0 4) k>—2k+1=0.

3AJIAHME 14.
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Oo6riee perienne auddepennnanpaoro ypasHenus y"+4y'+3y=0 wumeer BUI

| OtBer | |

3AJIAHHUE 15.
YacTHOMY  peLIEHUI0  JIMHEWHOro  HEOJHOpogHOro  auddepeHIranTbHOr0  YpaBHEHHUS
y"=3y'+2y=2x—1 10 BHIy €ro MpaBOii YaCTH COOTBETCTBYET (YHKIIHS

BAPUAHTHI OTBETOB:
1) y,=Ax>+Bx 2) y,=Ax+B 3) y,=Ax 4) y,=Ax>+Bx+C. .

3AJIAHME 16.
JlaHo nuHeWHOe HeoJHOPOAHOE U depeHIIMaTbHOE YPaBHEHUE C TOCTOSIHHBIMU KO3 PHUIIMEHTaMU

2y"+y'+2y=xe"sin2x. 3amnucaTh BHI YACTHOTO PEIICHUSA C HEOMpPEACIIEHHBIMU KOd(HIIMEH-

TaMu
| OtBer | |

3AJIAHHME 17.
JlaHo nuHeliHOe HeoJHOpoIHOe Aud depeHIInaTbHOe YPaBHEHHE C TOCTOSTHHBIMU KO3 puireHTaMmu
y'+4y=2ctg2x. B xakoM BuIE ClIeyeT MCKAaTh YaCTHOE PEIICHHE HEOIHOPOIHOTO YpaBHECHHSI
METOJIOM Bapualliu IPOU3BOJIBHBIX MOCTOSHHBIX ?

| OtBer | |

3AJIAHHE 18.
Pemienue kpaeBoit 3amaun )" =2x +1, 0<x<3, yO0)=1, y(3)=9/2

HMEET BU

XX XX

BAPUAHTBI OTBETOB: 1) y="-+=-=3x+1  2) y="—+=--3x+1 3)

3 2 3 2

—x—+x——mx+l 4) —x—+x—+mx+l
SERPRE TR
3AJIAHHE 20.
/ — 3 ,
O6uee penieHre cucTeMbl TP depeHIanbHbIX ypaBHEH I {yl, &
V=20 -y,
MMEET BH/I
BAPUAHTBLI OTBETOB:
y, =Ce* +Ce™, y,=Ce +Ce™,
1) 2 2) 2
Y2 :gclezx ~Cye™ Y2 = _Ecleizx ~Che™
y, =Ce* +Ce™, y, =Ce > +Ce™,
3) 2 4) 2
Vv, ZECIeZ" +Ce™ Y, =—§Clezx +C,e ™.
TecToBoe 3a1aHNe MO KOMILIEKCHBIM YHCJIAM
3AJIAHME 1

YCcTaHOBUTE COOTBETCTBHUE MCKAY KOMIIJICKCHBIM YUCJIOM U €TO MOAYJICM.

1 1-i 242
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2 2+2i
3 -3+4i

4 J3-2i

SEEs

3AJTAHHUE 2

JleiicTBUTENbHAS YacTh KOMIUIEKCHOTo uncia (3—2i)° paBHa

BAPUAHTBI OTBETOB: 1) 413 2)5 3)13  4)09.

3AIAHHME 3
Ha pucynke mpencraBieHa reoMeTpuYecKasi HIUTFOCTPAIis KOMIUIEKCHOTo uncna Z = X +1y. To-

r71a TPUroHOMeTpuuecKkas (opma 3arucy TOro YKciia UMeeT BUJT

YA
1/2 z
0 B2 X
| OtBer | |
3AJIAHHUE 4
BekTop, COOTBETCTBYIOLINI CyMMe KOMIUIEKCHBIX Uucell z, =—1+i u z, =2—3i, n3o0paxeH Ha
pPUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
A, A
2
1) 7 ) A 3) YA 4
1
A . . 7 - -
-1 o x 0 Tx 0 E) 2 x
-2
3AJIAHHUE 5
JlaHbl 2 KOMIUIEKCHBIX YMCIIA Z; U Z,.
YA y
2250+ N 0
0 Ll ol
P
z 2

1

Torzxa aprymeHT npousseneHus arg(z,z,) (B rpagycax) paseH

| OtBer ‘

3ATAHHUE 6

JlaHbl 2 KOMIUIEKCHBIX YHCIA Z| U Z,.
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y‘\ y‘\

1200 60

L’,
0 X 0

<Y

Torna apryment otHomenust arg(z,/z,) (B rpagycax) paBeH

| OtBer ‘

3AJIAHME 7
Haiitu Mmoayns koMmiekcHOTo uncna z, ecnu Imz =3, a argz =arcsin(3/5).

| OtBer |

3AJIAHUE 8
JIaHO KOMIUIEKCHOE YUCIO Zz =2+ 4/5i. YCTaHOBUTE COOTBETCTBUE MEXK/Y ONEpalusiMu HaJ JaH-
HBIM YHCJIOM M Pe3yJbTaTaMU UX BBITIOJHECHHUS.

: = 24/5i
2 z/ ‘Z‘ 4
3 z+z 9
: z-z 55
———1
3 3
3AJAHHUE 9
Haiiti 3Ha49enus kopHs Y/ —1 . [Toka3aTh UX Ha KOMIUIEKCHOM MIIOCKOCTH.
| Ortser |
3ATAHHME 10

NG

80
[Iyctp z= N2 + i—2. Beraucnuth N2 +i— | .
2 2 2 2

BAPUAHTBI OTBETOB: 1) -1 2) 1 3) 2% 4) 2%,

TecToBoe 3a1anue 10 QYHKIMAM KOMILIEKCHOW IIepeMeHHOH
(HaMMEHOBaHHUE JUCLUIUINHBI)

3AJIAHME 1
3aaHNI0 KaKuX JABYX JACHCTBUTEIBHBIX QYHKIIUHA JCHCTBUTEIHLHON MEPEMEHHON YKBUBAJICHTHO 3a-

2
JlaHHe KOMILIEKCHOH (yHKIIMH KOMIUIEKCHOM mepeMeHHON f(z) =e™ ?

| Ortser |
3AIAHHME 2
2 N2
VYkaxuTe 3Hau€HUEe KOMIUIEKCHOTo jJorapupma Lnz mpu z= 5 + 17.
| OtBer | |
3AJAHHME 3

Jlana (yHKIMS KOMILUIEKCHOH mepeMeHHOM: f(z)=Zz". IIpoBepuThb, npumensis ycnopus Komm —
Pumana, saBiseTCs 11 OHA aHAIMTUYCCKOM.

| OtBer | |
3AJJAHUE 4
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VYKakuTe nepBble YETHIPE WieHa Pa3IoXKeHUs (PyHKINH KOMIUIEKCHON MEpEeMEHHON W =

1-z/2
psn Teiiopa no crenexsm Z.
| OtBer | |
3AIAHHUE 5
zdz
Beruucnurs uHTErpan > .
42" +9
| OtBer |
3AJIAHHUE 6
o0 Z”
Omnpenenure pagnyc CXOIUMOCTH psijia Zﬁ
n=0(1+7)
| OtBer |
3AJJIAHHUE 7
. . . z+1
Haiitu cymMMy BBIUETOB (PYHKITMH KOMIUIEKCHOUM NepeMeHHO ['(Z) :m OTHOCHTEJIBHO
z=2)(z—-

€6 0COOBIX TOYEK.

BAPUAHTBI OTBETOB: 1) -7 2) -1 3) 1 4) 0.

3AJIAHUE 8

Pemmte  omeparMoHHBIM MeTOaOM 3amady Komm mus  auddepeHuansHOro  ypaBHEHHS:

y'—4dy=e', yp(0)=0.

1
Vkazanue: Opurunany f(t)=e' coorBeTcTByeT u3obpaxkenue F(p)= PYRE
p+

| Otser |

TecToBOE 3a1aHUE 110 TEOPUHN BEPOATHOCTENH M MATEMATHYECKON CTATUCTHKE

3AJAHHME 1

KonnyectBo croco6oB pacnpeneneHuss Tpex MPU30BbIX MECT B OJIMMIIMAJIE IO TEOPHUH BEPOSITHO-
ctei cpenu 10 yuacTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AIAHHUE 2

W3 ypHBI, B KOTOpOil HaxoaaTcst 6 OenbIX W 4 4epHBIX IIapa, U3BJICKAIOT Haynady 2 mapa. Toraa
BEpPOSITHOCTH TOTO, YTO 00a 1mapa OyayT OeabIMH, paBHA

BAPUMAHTBI OTBETOB: 1) 1/3  2) 2/3 3)1/4 4)14/33.

3AIAHHME 3
B kpyr panuyca R OpoimeHa Touka. Torna BeposiTHOCTh TOTO, YTO OHA MOMAJET B 3alUTPUXOBAH-
HYI0 00J1acTh, paBHA

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4  4)1/6.

3AJIAHME 4
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Hecosmectnbie coobitus A, B,C He 006pa3yroT moiHyro Ipymmy coOBITHH, €CIIM UX BEPOSTHOCTH
paBHBI:

1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6

3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3, P(C)=5/12.

BAPUAHTBI OTBETOB: 1) 2) 3) 4).

3AJIAHHUE 5
Bpocatot 2 monetsl. CoObITHS: A - Tepd Ha epBoi MOHETe, B- 1udpa Ha BTOPOl MOHETE SIBIISIOT-

csi:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMU  4) 3aBUCHMBIMHU.

3AJIAHHUE 6
Crynent 3HaeT 20 BonpocoB nporpammsl u3 30. Toraa BeposITHOCTh IPaBUIIBHOTO OTBETA HA 3 BO-

npoca paBHa
BAPUAHTHI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.

3AJJIAHHUE 7
B mepBoii ypHe 6 Oenbix u 8 YepHBIX MIApOB, BO BTOPOU 7 OenbIX M 3 4YepHBIX mapa. M3 Haymauy
B35TOM YpHBI BBIHYT OJIMH 1ap. Toraa BeposiTHOCTh TOTO, YTO 3TOT IIap OKAXETCsl OEJIbIM, paBHA

| OtBer | |

3AJIAHME 8
CO6BITI/IC A MOXeT HAaCTYIIUTh JIMIIb IIPU YCIIOBUHU ITOABJICHUA OJHOT'O U3 2-X HECOBMECTHBIX CO-

ObITuil B, n B,, oOpa3yrouux nojaHyw rpymmy. M3BecTHsl BeposTHOCTh P(B,)=2/3 u ycnoBHbIE
BepositHoctH Py (A) =1/3, Py (A)=2/5. Torna BeposSTHOCTb COOBITHS A pasna
BAPUAHTBI OTBETOB: 1)16/45 2)28/45  3)22/45  4)17/45.

3AJAHHUE 9
JluckpeTrHas ciaydaliHas BEJIMYMHA 3a/1aHA 3aKOHOM PACIIPEENICHUS BEPOSITHOCTEN

X 1 3 5
P 01 03 06

Torma eé GpyHkuus pacnpeneienus sepostaocteii F(X) umeer Buj

BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu x<I1
0,3 I<x<3 0,4 l<x<3
D F=0e 2) Fry=1," T
0,6 npu 3<x<5 1 npu 3<x<5
1 npu x>5 0 npu x>5
0 npu x<1 0 npu x<I
0,1 I<x<3 0,1 l<x<3
D FW=1,, o HF@=1
0,4 mpu 3<x<5 0,3 npu 3<x<5
1 npu x>5 0,6 npu  x>35.
3AJIAHHUE 10

HemnpepriBHas ciydaitHas BeIW4MHA 3a]jaHa HHTErPaIbHON (QYHKIIHEH
0 npu x<0,
pacnpesienenus BepostHocTel  F(x)=<x"/9 npu 0<x<3,
1 npu x>3.
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Torma mnotHOCTE BeposTHOCTel f(X) mMeer Bun

| OtBer |
3AJJAHHUE 11
I'paduk mroTHOCTH BeposiTHOCTEH f(X) Mmoka3aH Ha pucyHke. Toraa 3HaueHue d
f(x)
a
o‘ 2a X
paBHO

BAPMAHTBHI OTBETOB: 1)0,5 2)1  3)J2  4)2.

3ATAHHME 12
JuckpeTHas ciydaiiHasi BEIMYMHA 3aJ]JaHa 3aKOHOM pacIpeieNIeHUs] BEpOATHOCTEM
X 0 1 3
P 0,2 0,3 0,5
Torga e€ MaTeMaTHYECKOE OKUJAHUE U JUCIIEPCHS] PABHBI
| OtBer ‘

3AIAHHME 13

BepOHTHOCTB IIOABJICHUA COGBITI/IH A B 30 He3aBUCHUMBIX HCIIBITAHUAX, ITPOBOJUMBIX IO CXEMEC
bepuymnnu, pasua 0,6. Torga nucnepcrs yucia MOSBICHUH 3TOT0 COOBITHS paBHA

BAPUAHTBI OTBETOB: 1) 0,24 2) 18 3)7,2  4)12.

3AJJIAHHUE 14
HemnpepriBHas ciydaifHas BeJIMUMHA pachpesereHa paBHOMepHO Ha uHTepBaie (6, 10). Torma eé
MAaTCMAaTUUYCCKOC OKUJAHNEC U NUCTICPCUSA COOTBCTCTBCHHO PABHBI

| OtBer | |

3AJAHHUE 15
HenpepeiBHast ciyuaiiHasi BenmnurHa X TOAYMHEHA HOPMAaJIbHOMY 3aKOHY PACIpeeNIeHUs ¢ MaTe-
MatnueckuM oxkumaanuemM M (X)=a =20. BepostHocTh € momananus B uHTepBan (20, 25) paBHa
0,4. Torna BeposTHOCTB €€ monaganus B uaTepBan (15, 20) paBHa

| OtBer | |

3AJIAHHUE 16

CratucTtuueckoe pacnpeieieHle BHIOOPKU UMEET BUT

x. 2 4 5 8
n, 2 5 7 6

Torna oTHOCUTENBHAS YACTOTA BApUAHTBl X, =4 paBHA

| OtBer |

3AJJAHHUE 17
ITo BeIOOpKE 0OBeMa n =100 mOCTpoeHa THCTOrpamMma 4acToT.
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oNn o ®3d TS

<Y

4 8 12 16

Torpaa 3HaUueHWE a paBHO:
| OtBer ‘

3AJJAHHUE 18
M3BeCTHO CTaTUCTUYECKOE paclpee/ieHHe BBIOOPKU
X, 6 7 10 12 13

n 5 6 8 7

Torna e€ BeIOOpOYHas cpeiiss X, paBHa

| OtBer | |

3AJIAHHUE 19
Jlana BeIOOpka o0bema 7. Ecium Kakaplid 3JIEeMEHT BHIOOPKHM YMEHBIIIMTH B TPH pa3a, TO BHIOOPOY-

Has cpenHss X, .

BAPUAHTBI OTBETOB: 1) ne usmeHurcs 2) ymeHbIIUTCSA B 3 pasa
3) yBenuuuted B 3 paza  4) ymeHbIINUTCA B 9 pas.

3AJIAHHUE 21
Bri6opouHas cpeaHsis A5 JaHHOTO CTaTUCTUYECKOTO pacrpeiesieHus: BBIOOPKHU
X, 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torxa BeiGopounas nucnepcust D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHUE 22
Haiitu noBepuTenbHbI MHTEPBAN U1l OLEHKU C HaAECKHOCThIO ¥ = 0,95 HEeM3BECTHOr0 MaTeMaTH-

4eCKOro 0KMJaHUSI HOPMAJIbHO PAcCIpe/IeNIEeHHOro Npu3Haka X TIeHepalbHOW COBOKYIHOCTH X,
eclii U3BecTHBl 00beM BbIOOpKH 7 =30, BbIOOpouHas cpenuss x, = 2500, cpenHee KBaapaTude-

CKOE OTKJIOHEHUE T€HEpaIbHOM COBOKYNHOCTH o =100, KBaHTWJIb HOPMAaJbHOTO PACIpEAEICHUS
t=2,58.
| OtBer ‘ |

Kpurepuu ounenku

OneHka «OTJIIMYHOY» BBICTaBIIsI€TCA CTyAeHTY 3a 95 — 100% npaBuiIbHBIX OTBETOB,
OLIEHKA «XOpOLIO» - 3a HE MeHee 75% MpaBUIIbHBIX OTBETOB,;

OIIEHKA «yJOBJIETBOPUTEILHOY - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OIIEHKA «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % MnpaBUIIbHBIX OTBETOB.

KommnuexkT Bonpocos (YO)
(n1s1 onenku komnereHnuu OIIK-1)
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PN R

15.

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpuupbl, TUIIBI MATPHLI.

Onepanuu ¢ MaTpuLiaMy, UX CBOWMCTBA.

YMHOK€EHUE NPAMOYTOJIbHBIX MaTPHLI.

Marpuunas popma 3aIucH CUCTEMBI TMHEHHBIX alNreOpandecKux ypaBHEHHA.
Onpenenureny U UX CBOMCTBA.

[Tonsarue onpenenutens. MUHOPHI U adredpanydecKue TOTOIHEHHS.

CucTeMbl TMHEWHBIX anreOpandyeckux ypaBHEHHH, OCHOBHBIE TOHITHS U ONPEACICHHUS.
IIpaBuiio Kpamepa penieHus cucTeM JMHENHBIX YPaBHEHUH.

OOparnast MmaTpuiia 1 €€ BEIYUCICHHE. Y CJIOBUE CYIIIECTBOBAHKS 00OPAaTHOW MAaTPHIIHI.

. Pemenue cucrem nMHENHHBIX anreOpandecKux ypaBHEHHH METOAOM OOpaTHON MaTPHIIBI.
.Meton I'aycca penieHust CUCTEM JTUHEMHBIX YpaBHEHUH.

. Pemrenne npon3BoIbHBIX CUCTEM JIMHEHHBIX YpaBHEeHUN MeTonoM ["aycca.

. Panr matpunpsl. Teopema Kponekepa — Kanemn.

. OnHOpOIHBIE CUCTEMBI JIMHENHBIX YpaBHEHUH. KpuTepuil cyiiecTBOBaHNs HETPUBHAIBHBIX pe-

LICHUM.
ITonsiTHE BEKTOpA U JIMHENHBIEC ONlEpalluy HaJl BEKTOPAMH, CBOMCTBA OIIEPALIUM.

16. JIuneiinass KOMOWHAIIHMS BEKTOPOB.
17. JIunelinas HE3aBUCUMOCTb U JIMHEWHAs 3aBUCUMOCTb F€OMETPUUYECKHX BEKTOpoB. Kputepuii

18.
19.
20.
21.
22.
23.
24.
25.

el S

.0\
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11.

12.
13.

JIMHENHOMN 3aBUCUMOCTH.

[TonsTue 6a3zuca. KoopanHaTel BEKTOpA.

OptoHopMupoBaHHBINA 0asuc. Pa3iokeHne BeKTOpa 1o BeKTopam Oas3uca.

YnopsaoueHHas TpOKa BEKTOPOB.

CkanspHoe, BEKTOPHOE M CMEIIaHHOE IIPOU3BE/IEHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.
VY caoBuUst OpTOrOHATBHOCTH, KOJUTMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

JIuHeitHbIe MPOCTpaHCTBA.

Martpuria nepexoja ot 6a3uca K 6asucy.

CobcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHUIIBI.

MATEMATHUYECKHWI AHAJIA3

[TonsiTve mepeMeHHOM BEIMYUHBI U 00J1aCTH €€ U3MEHEHUS.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccuukanus GyHKINH.

OnpeneneHre U TUTIBI YUCIOBOM MOCIEI0BaTEILHOCTH.

[Ipenen unciaoBoOil MocneaoBaTeNbHOCTH. ApHU(PMETHUYECKHUE ONEepallii HaJl OCIEeI0BATEIbHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHUSI KOHEYHOIO INpefeia YUCI0BOU nocienoBareabHocTu (Teopemsl Ko-
mu 1 Beliepmrpacca).

Bropoii 3aMeuaTenbHbli Ipeaet.

[Mpenen ¢ynkuuu. Onpenenenus. ['eomerpudeckass HHTEpIpeTalns NOHATUS Tpenena QyHK-
uuu. CBoiCTBa MpEIEIoB.

beckoneuno maibie, 6eCKOHEUHO OObIIMe (PYHKITUH.

IlepBblil 3aMedaTenbHbIN Ipeaed.

. beckoHeuHO MaJble BEIUYHMHEI. DKBHUBAJICHTHBIE O€CKOHEYHO MaJible M X HCIIOIL30BaHUE npu

BBIYUCIICHUH TTpeesioB. Tabmuiia 5KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepsIBHOCTD (YyHKITMK B TOYKE W Ha TpoMexyTke. OgHoctoporHue npenensl. Kinaccudu-
Kallis TOYeK pa3phiBa rpaduka.

CroiicTBa GyHKIIUMA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Belepmrpacca, bonbiiano — Komn).
[IpousBoanas. 'eomerpudeckuii u pusnyeckuit cMpica npousBogHoU. KacarenbHas 1 HopMab
K TUIOCKOH KPUBO.
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14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
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Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX ()YHKITHIA.

CBs13b MEXAY CYIIECTBOBAHUEM ITPOU3BOJHON (QYHKIIMU B TOUKE U HEMIPEPHIBHOCTHIO (YHKITUHU
B TOH 7K€ TOYKE.

[Ipown3BogHAas CyMMBI, TPOU3BENCHUsI, YaCTHOTO. [Ipon3BomHas clokHOM W 00paTHON (yHK-
1007078

[Ipon3BogHAs TapaMETPUUECKH 3aJaHHON (YHKIIUH.

[IpousBoaHas GyHKINH, 3aJaHHON HESBHO.

HuddepennrpoBanne cI0KHON MOKa3aTEIbHOU (PYHKITHH.

Huddepenuupyemocts. Juddepennuan. ['eomerpuueckuit cMpica nuddepeniuana.
[TpousBoaubie U MU PepeHITHATBI BRICIIUX TOPSIKOB.

OcHoBHbIe Teopembl aupdepennnansHoro ucuuciaeHus (reopema @epma, Teopema Posis, Teo-
pema Jlarpanxa, Teopema Korm).

IIpaBuio Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. OcraTounsiit wieH Gopmyinsl Tei-
nopa B ¢popme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIHH.

OkcrpemyMm. Heobxonnmoe yciaoBue s3kcTpeMmyma.

JlocTaTouHble YCIOBUS IKCTPEMYyMa.

Jloctarounoe ycnoBue Bo3pacTanus (yObIBaHUS) (QYHKIIHH.

HaunGoupiiee 1 HanMeHblliee 3HaYeHHS (YHKIIUHA Ha OTPE3KE.

BhImyki0cTh, BOTHYTOCTb, TOUKA Ieperuda. JlocraTouHoe yCclioBHE BOTHYTOCTH (BBITYKIIOCTH).
Heobxomumoe ycinoBue Toukn neperuoda. Jloctatounoe ycioBue neperuoa.

OO1m1ast cxema IOCTPOCHUS U MCCeI0BaHUs Tpaduka QyHKIIUH.

OYHKIIMN HECKOJIbBKUX ITIEPEMEHHBIX

Omnpenenenne U rTeOMETPUIECKUN CMBICT (PYHKIIUHU IBYX NEPEMEHHBIX.

Jluaun ypoBHS QYHKIMHU ABYX NEPEMEHHBIX.

YacTHble TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUYECKUI CMBICIT
@OyHKIUN HECKOJIBKUX NTEPEMEHHBIX, IOHATHE MOJHOrOo AuddepeHnnana.
JuddepenurpoBanue cI0KHbIX QYHKIUNA HECKOIBKUX MEPEMEHHBIX.

ITpon3BosHbIE BBICHIMX MOPSIKOB (PYHKIIMU HECKOJIBKHUX IepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Hele. Teopema IlIBapua.

ITpon3BonHas GYHKIMU HECKOJIBKHUX IEPEMEHHBIX 110 HAIIPABICHUIO.

ITpon3BoiHAs O HANIPABIECHHUIO U IPAJAUEHT CKAJISIPHOTO IMOJIS.

OKeTpeMyM (DYHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.

. Heob6xonnMoe u 1ocTaToqHOE YCIIOBHS SKCTpeMyMa (QYHKIIMH JBYX MEPEMEHHBIX.

NHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasHas, HeonpeaeneHHbINH HHTErpal. Tabaua OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHON M MHTETPUPOBAHKE I10 YaCTsIM B HEOIIPEIEICHHOM UHTETpalle.
WHTerpupoBanue ¢ HOMOIIBIO TIOJBEACHUS 101 3HaK AuddepeHnmania.

HNHTerpupoBanne parmoHaIbHBIX APOOEi.

NHTerpupoBaHue 10 4acTsIM U 3aMEHA IIEPEMEHHOM B OIIPEIEICHHOM UHTETpaIe.
WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIIMHA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UPpaOHAIBHBIX (YHKITUI.

VYHuBepcanpHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

OnpenenenHblil nHTErpai u ero cBoiictea. ®opmyna Herotona — JleitOnua.

[TpunoxeHus onpeneneHHOro HHTErpaia K pelieHHIo FreOMeTPUIECKUX U GPU3NYECKUX 3a/1a.

. Beraucnenue HJIOH_IaI[CI/I C IMOMOLIBIO OMMPEACIICHHOT'O MHTCrpaJia.
12.

Brruucnenue miomnaam u IJIUHB KPUBOH, 3aJaHHONW YpaBHEHUSMH B MTapaMeTpuueckon hopme.
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13. Boluncienue miomnaan KpUBOJIMHEHMHOTO CEKTOPa B MOJISIPHBIX KOOPJUHATAX.

14. Beruncienue Iiomaaeid B MPSMOYTOJbHBIX W TMOJAPHBIX KOOpPJIWHATaX C MOMOIIBIO Ompe-
JIEJIEHHOT0 MHTErpaJa.

15. Beruricienue JUIMHBI AYTH € TOMOIIBIO ONPEAECICHHOTO UHTETpara.

16. Beruncnenue JUIMHBI 1yTH KPUBOi, 3alaHHON NTapaMeTpUUECKH.

17. Beruucnenne o0bemMa Tena BpalleHUs ¢ TOMOIIBIO OTPEISTICHHOTO HHTErpaJa.

18. Beruncnenue mioniaiyu NOBEPXHOCTH TeJla BpalllEHNUS.

19. HecoOcTBeHHBIE HHTETPAIBI TIEPBOTO M BTOPOTO TUTA. [TOHATHS CXOIMMOCTH U PACXOAMUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOGcTBEeHHBIE MHTETPAJIBI OT PAa3PBIBHBIX ()YHKIIAM.

KpartHble, KpuBoJIMHeiiHbIe HHTErPaJibl

JIBOWHOM MHTErpasl, ONpEAEICHNE U CBOIMCTRA.

IIpaBuia BEIYKMCIIEHHS IBOWHOIO HHTErpaIa.

HexoTopsie mpuiiokeHus ABOMHOrO HHTerpasa (K BRIYUCICHHUIO IIomaei, o0beMoB, CTaTH-

YECKUX MOMEHTOB, MOMEHTOB MHEPILIMH, KOOPAUHAT LIEHTPA TAXKECTH.

TpoitHo# uHTErpa, onpeeIeHre U CBOMCTBA.

KpuBonuHelHbI HHTErpaj IEpBOTO THIIA .

KpuBonuHelHbI HHTErpall BTOPOTO THIIA.

HeobxonuMoe 1 10cTaTOYHOE YCIIOBUSI HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTETpajia OT MyTH

WHTETPUPOBAHUS.

wo =

Nowe

PSIJIBI

—

. YucnoBsle nonoxuTenbHblie psaabl. [loHsTHE cyMMBbI OeckoHeuHOTO paga. Cxoasmmecs u pac-
XOJSALINECS PALBL.

2. HeoOxomuMplii mpu3HAK CXOAMMOCTH, TEOPEMbI CPAaBHEHHUS.

3. Tlpusnaku [lanam6epa u Komu, nHTErpanbHbIii NpU3HAK.

4. 3nHaxornepeMeHHbIE PsJIbl, A0COTIOTHAS U YCIOBHAS CXOJUMOCTb.

5. Teopema JleiiOHMIIA O CXOAMMOCTH 3HAKOUEPETYIOLIUXCS PSIOB.

6. DyHKIHMOHAIIBHBIEC PAMIbI, PABHOMEPHAsS CXOIMMOCTh, IpU3HaK BeliepmTpacca.

7. CreneHHble psabl, TeopeMa AOens, HHTEPBalI U PAJUyC CXOIUMOCTH CTEIICHHOTO Psa.

8. Psan Teinopa. YcioBus paznoxumMoct GyHKIMU B psaj Teitnopa.

9. Paznoxenue B psn Telnopa HEKOTOPHIX GYHKUIUH (TaOIUUHBIC PA3TOKEHUS).

10. Ilpumenenue psiaa Termopa kK MpUOIMKEHHBIM BBIYUCIICHHUSIM.

OBbBIKHOBEHHBIE ITU®GO®EPEHIIUAJIBHBIE YPABHEHMU S

1. OcHOBHBIE TOHATHUS TEOPHH OOBIKHOBEHHBIX AU((epeHInanbHbIX ypaBHEHHH TEPBOr0O MOPsia-
Ka: ompeereHue 0OBIKHOBEHHOTO AU (PepeHIInaTbHOTO YpaBHEHUS, (POPMBI 3aMCH OOBIKHO-
BEHHOTO UG PepeHINaTbHOI0 YpaBHEHHS IEPBOTO MOPsAKa, TOHATHS OOIEro U YaCTHOTO pe-
HIEHWH, OOIIEero U YaCTHOTO HMHTErpajioB.

2. TlocranoBka 3amaun Komm mis quddepeHnnanbHOro ypaBHEHHs IEPBOro MOPsIIKaA.

Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelleHus Ais Aud@epeHruanbHoro ypaBHeHHs

NEPBOTO MOPSIKA.

4. T'eoMeTpU4eCcKH CMBICI OOIIET0 MHTETpajga OOBIKHOBEHHOTO J.Y. TIEPBOTO MOPSIKA.

5. Juddepenunanbupie ypaBHEHHUs IEPBOro MOPSIIKA C pa3fAeeHHBIMA U Pa3JCNIIONMMHCS T1e-
PEMEHHBIMHU.

6. Jluneitnble qudQepeHnnanbHbIe ypaBHEHUS IEPBOTO MOpAaKka. MeToJ BapHaluy MPOU3BOJIb-
HOU IOCTOSIHHOM.

7. Huddepenunanbupie ypaBHEHHS #-T0 MOpaaka. OCHOBHBIC TOHATHUS: (POPMBI 3aITUCH, MOHITHUS
00I11eT0 ¥ YaCTHOTO PEIICHUM.

8. IlocranoBka 3agaun Ko u kpaeBoil 3a1a4un 11s1 OOBIKHOBEHHOTO U (HepeHIInalIbHOTO ypaB-
HEHUS 1-TO TOpsSAKa.

[98)
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10.

11.

12.

13.

14.

15.

16.

17.
18.
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9.

WuTerpupoBanue audQepeHnnanbHbIX YpaBHEHHH 7-T0 TOPsAKa METOI0M OHUKEHUS MOPsi-
Ka.

Jlunelinple OHOpOAHBIE AU(epeHnnaIbable ypaBHEeHHUs n-ro nopsaka. O0mme cBoiCcTBa pe-
LICHUW: TOHATHS JIMHEHHO 3aBHCHMBIX M JMHEWHO HE3aBUCHUMBIX DPELICHWM, ONPENECINUTENS
Bponckoro, nonsrue ¢pyHaaMeHTaTbHOW CUCTEMBI PELICHUH,

Teopema o CTpyKType OOIIEro pemnieHus: OOBIKHOBEHHOTO JUHEHHOTO OAHOpOAHOTrO audde-
PEHIIMAIBHOTO YPaBHEHMS 71-TO MOPSAKA.

JluHeliHble OJHOPOAHBIE OU(PepeHIMaTbHbIE YPABHEHHS 7-T0 TOPSIKA C MOCTOSTHHBIMH KO-
spdurmentTamu. XapaKTepUCTUUECKOE ypaBHEHHE, €ro CBs3b ¢ U depeHInalIbHBIM ypaBHE-
HUEM.

Bun yacTHBIX pemieHuil JMHEHHOTO OAHOPOAHOrO UG (GEpPEeHIIHAIFHOTO YPaBHEHUS A - TO
HOpsiIka C TOCTOSHHBIMH KOX(Q(QHUIMEHTAaMH B 3aBUCUMOCTH OT BHJAa KOpPHEH XapakTepH-
CTUYECKOI'0 YPaBHEHUS.

Jluneiinpie HeonmHOpoaHBIE nuddepeHmanbHbie ypaBHEHUs. TeopeMa O CTPYKType oOIIero
peleHusl.

Pemienne nMHEHHBIX HEOMHOPOIHBIX JU(PPEpEeHIMAIbHBIX YPABHEHUH C NOCTOSHHBIMU KO3(-
¢urmentamu. Meron nodopa 4acTHOTO peIIeHUs IS IPaBbIX YacTeil BUIa

f(x)=P(x)e”, f(x)=M cosfx+ Nsin fx,
f(x)=P(x)e™ cos fx+ Q(x)e™ sin fBx.

Pemienne nMHEHHBIX HEOTHOPOAHBIX U (GEpPEHIIUANBHBIX YPAaBHEHUH METOJ0M BapHalllH
MPOU3BOJIBHBIX TOCTOSIHHBIX.

[TocranoBka u pemnieHue 3a1a41 Ha COOCTBECHHBIE 3HAYCHHUS.

Cuctemsl muddepeHnuanbabiXx ypaBHeHHH. [loHsTHE HOpManbHOU cucTeMsbl. [ToHsTus oO1ie-
IO U YaCTHOTO pelIeHuil cucteMsl. TeopemMa o mpuBeneHUH TU(HEPEeHIINATHLHOIO YPaBHEHUS
N-TO MOPSAJIKA K HOPMAJIbHOU cuctemMe. MeToJ1 UCKITIOYeHHs] HEU3BECTHBIX.

TEOPHUS ®YHKIIU KOMIIJIEKCHOM NEPEMEHHOM
1 ONEPAITMOHHOE NUCYUCJIEHUE

Omnpenenenue (yHKIMN KOMIUIEKCHOM mepeMeHHOU. [lonsaTne QyHKIMM KOMIUIEKCHOW mepe-
MEHHOH KaK OTOOpa)KEeHHUS.

Omnpenenenne 1 CBOMCTBa OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMI KOMIIEKCHON TIEPEMEHHOM.
Jlorapudmudeckast GyHKIMS KOMIIJIEKCHON TTEPEMEHHOM.

HenpepwiBHOCTh U nuddepeHupyemMocts GYHKIIMN KOMIUIEKCHON nepeMeHHoi. Y cnoBus Ko-
mu — Pumana. [lonstre ananutuueckon GyHKITUM.

Omnpenernenue 1 CBOMCTBa MHTETPAIOB OT (PYHKIUH KOMIUIEKCHOM MepeMEHHOM.

Teopema Kot 117151 0THOCBSA3HO# 001aCTH.

Teopema Komm s ci10)KHOTO KOHTYpa.

Wuterpansaas ¢opmyna Komm. BberuucieHne KOHTYPHBIX HHTETPANOB € MOMOINBIO HHTE-
rpanbHON hopmyisr Kotm.

HuTerpanpHOE MpecTaBlieHNe IPOU3BOIHOM OT aHAIMTHYECKOH (DYHKITHH.

10. Crerniennble psabl B KOMIUIEKCHOM oOnacTu. Teopema Ab6emnst. O61acTh CXOAMMOCTH CTETIEHHOTO

11.

12.
13.

psiaa B KOMILIEKCHOM 0OJIacTH.

Teopema o paznoxkeHHH (GYHKIIMM KOMIUIEKCHOW TepeMeHHOW B psan Teinopa. Pasmuunbie
dopmsl 3anucu psna Teitnopa. O6macTs 1 paguyc cxoauMocTu psaa Teitnopa.

PaznosxeHrne OCHOBHBIX AJIeMEHTapHBIX QYHKIUN B psaa Teitnopa.

Psn Jlopana. O6macts cxonuMocTH psiga JlopaHa.

14. Knaccudukarus ocoObIX TOYEK aHATUTHIECKON (PYHKITHH.
15. TlonsiTie BbueTa GYHKIIMH OTHOCHTEIBHO 0C000M TOUKH. OCHOBHAs TEOpeMa O BhIYETAX.

@DopMyJIbl AJ1 BHIYUCIECHUS BRIUETOB (DYHKIIMH KOMIUJIEKCHOW MEPEMEHHON OTHOCUTEIBHO
MPOCTOTO MOJIOCA, MOJIF0CA 71 —TO MOPSIKA.
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16. Beruncnenne KOHTYPHBIX HHTETPATIOB OT (DYHKIIMK KOMITJICKCHOUW MEPEMEHHON ¢ TOMOIIIBIO BhI-
YETOB.

17. Onpenenenne npeodpa3oBanus Jlamiaca, MOHSATHS OPUTHHATA U U300paKEHUS.

18. Teopembl TMHEWHOCTH N300PAKEHHS U TIOTOOHS.

19. Teopembl cMeleHHs U300paKEHUS U 3ara3/(bIBaHuUsI.

20. Teopemsr nuddepeHimpoBanus opuruHaia u 1uddepeHIupoBaHus U300paKESHHUS.

21. Teopema HHTErpUPOBAHUS OPUTHHATIA.

22. O6parnoe mpeoOpazoBanue Jlammaca. CriocoObl HAXOXKIECHUS OpUTHHAIA.

23. OnepalmOHHBIA METO/I PElICHHsI JIMHEWHBIX HEOAHOPOIHBIX MU((epeHIINATbHBIX YPABHEHUN C
MOCTOSTHHBIMH KO3 (HUITMEHTaMH.

TEOPHS BEPOSITHOCTEH

Bunbl cnygaitHbIX COOBITHH.

Krnaccudeckoe u cTaTUCTHUECKOE OMpEeNieHUs BEPOSTHOCTU MOsBICHUS] CcOObITHA. OCHOB-

HbIe POPMYIIBI KOMOMHATOPHKH.

3. IlpuHIUI CTaTUCTHUYECKOM  YCTOMYMBOCTH  OTHOCHUTENIBHBIX 4acTOT. CBA3b U pa3iinuue
MEXy KIACCUYECKUM U CTAaTUCTUYECKUM OIPEEICHUSIMA BEPOSITHOCTH.

4. Teomerpuyeckoe onpeseneHnue BepoaTHOCTH. 3aiada broddona.

5. Anrebpa coObiTuil. I[IOHATHS CyMMBI UM MPOU3BEICHUS COOBITHI, UX TI'e€OMETpUYecKas MHTEp-

npetarus. OCHOBHBIC 3aKOHBI AJIT€OPHI COOBITHIA.

Teopema cnoxeHus BEpOATHOCTEH I HECOBMECTHBIX COOBITHH. CleICTBUS U3 Hee.

Teopema croskeHHSI BEPOSITHOCTEH 711 COBMECTHBIX COOBITHH.

8. TeopeMa yMHOXEHHUs BEPOSITHOCTEH IS 3aBUCHMBIX W HE3aBUCHUMBIX  coObITHid. [loHsTHE
YCJIIOBHOM BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTH MOSIBIICHUS XOTsI OBl OJTHOTO COOBITHSI.

10. ®opMyna moTHOM BEPOSTHOCTH.

11. ®opmyna bepnynu.

12. JlokanbHasa 1 UHTErpalibHasi Teopembl Jlamnaca.

13. Onpenenenne u TUIBI CiyyailHbIX BeaUM4uH. [IoHATHE 3aK0HA paclpeieeH s CilydaiiHON Belu-
yuHbl. Psj pactipenenenust.

14. aTerpanpHas GyHKIMS pacupeneneHus BeposTHOCTe. OnpeneseHne, BepOsITHOCTHBIM CMBICIT
Y CBOMCTBA.
[InotHOCTH BeposiTHOCTER. OnpeneneHne, BEPOSTHOCTHBIM CMBICI M CBOMCTBA.

15. CBsi3b MEXKy UHTETPAIbHON (YHKIMEH pacrpeneieHusl BEpOSTHOCTEH W TIOTHOCTHIO BEpO-
SITHOCTEMN.

16. Onpenenenue, BEpOSITHOCTHBIA CMBICT M CBOMCTBA MaTe€MaTUUYECKOTO OXHUJAHUS I JUCKPET-
HBIX U HETIPEPBIBHBIX CIIyYalHBIX BETUYHH.

17. Onpenenenue, BEpOATHOCTHBIN CMBICI U CBOMCTBA IUCIEPCUU.

18. buHOMMaNIBbHBIN 3aKOH paclpeesICHusl.

19.Cpennee 1 HauBepOsITHEWINIEE YHCIIA TIOSIBICHUN COOBITHS MpU OMHOMHAIBHOM pacmpesere-
HUU.

20. 3akoH pacnpenenenus [lyaccona.

21. PaBHOMEpPHBII 3aKOH paclpeesIeHUs] BEPOATHOCTEN.

22. moka3aTeabHbIM 3aKOH paclpeeeHUs] BEPOSITHOCTEH.

23. HopMmanbHbBIN 3aKOH paclpelesieHHus BEpOATHOCTEW. BeposTHOCTh momnanaHus HOPMAaJbHO
pacrnpeeIeHHON Cly4ailHOW BEJIMYMHBI HA MPOU3BOJIBHBIA KOHEYHBIN MHTEPBAJ.

24. BepoATHOCTb IONAAAHUS HOPMAJbHO DPACIPEAEICHHONW CIIy4allHOM BEJIMYMHBI HAa WHTEPBAl,
CHUMMETPUYHBIN OTHOCUTENBHO cpeaHero 3Hauenus. [IpaBuiio Tpex curm. Teopema JlsmyHOBa.

25. IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEN.

N —

—
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1

MATEMATHYECKAS CTATUCTHUKA

IIpeamer 1 OCHOBHBIE 3a/1a4l MATEMAaTUYECKON CTaTUCTUKH.

ITonsaTue o BeIOOpOYHOM MeToe. ['eHepanbHast u BBIOOPOYHAs COBOKYITHOCTH.

OCHOBHBIE TIOHATHS MaTEMaTUYECKON CTaTUCTUKM (BapUALlMOHHBIN psif, 4aCTOTA, OTHOCUTEIb-
Has 4aCTOTa, CTATUCTUYECKOE pacmpeieiieHue BEIOOPKH).

Omnupudeckas GyHKIMS pacipeaesieH s BHIOOPKH U ee CBOMCTBA.

IToJIMTOH 9acTOT U MOJIUTOH OTHOCUTENIBHBIX 4aCTOT.

I'ucrorpamma 4yacTOT U OTHOCUTENBHBIX 4aCTOT.

ToyeuHble OLIEHKHU MMapaMeTpOB pacnpezeneHus. TpeOoBaHUs K OLEHKaM.

Bri6opounast cpensisi. CBOWCTBO YCTOMYUBOCTH BHIOOPOYHBIX CPEIHHX.

Bei0opouHas 1 ucnpaBieHHas IUCIEPCHUH.

0. MnTepBanbHble OLIEHKU. JlOBEpUTENBbHBIN MHTEpPBAJI U JOBEpUTENbHAsI BEPOSITHOCTh. [loHATHE

TOYHOCTH OLICHKH.

11.ITocTpoeHne nOBEPUTENBLHOTO MHTEpBAIA Il OLIEHKU T'€HEPAJbHON CpelHEW NMpH HU3BECTHOM

CpEAHEM KBaAPAaTUICCKOM OTKIOHCHHWH.

12. ITocTpoeHne JOBEpUTENBHOIO MHTEpBANA JJs OLEHKU I€HEpaIbHOW CpeAHEW NpU He- U3BECT-

HOM CpeJHEM KBaJpaTuyeckoM oTkiIoHeHHuH. Cirydail Manmoit BeIOOpkHU. Pactipenenenue Cthio-
JCHTA.

13. YrpoieHHbIe METO/IBI pacueTa CTaTUCTUYECKUX XapaKTEPUCTUK BHIOOPKH. Y CIIOBHBIC BapHaH-

Tbl. MeToa npou3BeICHUMN.

14. Kputepuu cornacus. Y poBeHb 3HAUMMOCTH.

15. Kpurepunn Y 2 [Tupcona.

16. KoppenaunoHHas 1 perpecCMOHHasi 3aBUCHUMOCTH.

17. YpaBHeHUE BHIOOPOYHOM PETPECCHUH.

18. Bribopounsblii KO3 PHUIHUEHT perpeccum.

19. Be16opounbiii K0P PHUITUEHT KOPPEIISAIIHH.

20. CBs13bp MEXy BEIOOPOYHBIMHU KO3 (HUITHEHTAMH PETPECCUU KOPPEIISILINH.

KoMmiekT 3anaHuid 1151 BLINOJHEHUS
pacdyeTHo-rpapuyeckux pador (PI'P)
(n1s1 ouenkn komnerennuu OIIK-1)

IO JUCHUIIIIMHEC Bricmast maTeMaTuka
(HaMMEHOBaHUE JUCLUTUTUHBI)

JInHeiiHas ¥ BeKTOpHasi ajiredpa

PI'P Ne 1, vacte 1

-1 1 0 2 0 2
3aganue Nel. Jlanet matpubl 4= 1 3 2 | uw B={0 -3 3
4 0 -3 1 1 -1

Beimonauts neiicteus: A° + 8B .

3amanme Ne2. ITposI0JKHTh JaHHOE MaTpHuHOE paBeHcTBO (2A4+3B)* —4A4° —6A4AB = ...

Y IPOBEPUTH €0 Ul MaTpull 4 U B U3 nepBoro  3aJaHus.

3amanue No3. BEIYHCIUTD OMPEACIUTENb ABYMS CITIOCOOAMU: PA3IOKEHUEM TI0 TIEPBOM CTPOKE U
Pa3IoKEHUEM T10 TIEPBOMY CTOJIOITY.

1 0 -1 2
02 1 -1
I 1 -1 1
I 1 -2 1

3amanue No4. JIns qaHHOM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CrenaTh MPOBEPKY.
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1 0
1 1
-1 2

3ananne No5. Pemnte matpuunoe ypaBuenne AXB = C (naiitu X). Crenath MpOBEPKY.

) el

3aznanue Ne6. Haiitu panr maTpuisl.

2
0.
3

1 -1 2 3 7
0 4 3

2 8 9 15
3 -8 2 6 20

PI'P Ne 1, vacth 2
3aganue Nel. Pemnts cuctemy MetosioM Kpamepa. Caenats mpoBepky.
X +4x,—x;=-2
2x,+2x, +3x, =7
3x,+6x,—2x; =1
3apanue No2. Peruth cucremy u3 Nel meroom 00OpaTHOM MaTpHUIIBL.
3aganue No3. Pemnts cuctemy u3 Nel metonom ["aycca.
3ananue Ne4. Pemnth HEOAHOPOAHYIO cucTeMy MeToaoM ["aycca. Haiitu olriee perienue u yact-
HOE pEIICHHUE.
X +x,+2x,+3x, =5
3x,+2x, —4x; - 2x, =1
5x;+4x, + 4x, =11
3apanue NeS. Permmth otHOpOHYIO cucTeMy MetoaoM ["aycca. Haiitu oOmiee perenne u @CP.
2x, +6x, = 9x, - 9x, =0
4x, —5x;+x,=0
3x,4+3x, = Tx; —4x,=0"
X, —3x, +2x; +5x,=0

PI'P Nel, yactp 3
3ananue Nel. [lokasarb, 4TO BEKTOpBl M, 1, p 00pa3yloT 6a3uc B IPOCTPAHCTBE U PA3NIOKUTh

BeKTOp @ 1o 3tomy basucy: m =(1,-1,2),n =(2,0,3), p=(-2,-1,1),a =(5,—4,13).
3aganue No2. JlaHbl BEKTOpbl 71 U 7 . BBIACHUTH — KOJUIMHEAPHBI JIU BEKTOPHI d U b.

m=(28,-8,8),n=(-21,6,—-6), a=2m+n,b=2n-m.

3aganue Ne3. Haiitu | al, ecmu |n_1| = 6\/5, ﬁ| =2, (n_i/,\ﬁ) =135", a =6n —m.

3amanue Ne4. Jlan A ABC . Haiittu £ B,ecu A(1;-1;2),B(3;3;2),C(7;1;2).

3aznanue NoS. [lpu kakux x BEKTOpbl d U b NEPIEHUKYIISAPHBI?
a=(x;1;-4),b =(x-3;12;x).

3amanne Ne6. Haiitu mioma/ip mapauiesiorpaMma, IIoCTPOCHHOTO Ha BeKTopax d u b .

m| =12, z

A
a=2m-51,b=m+n, ﬁ|=3,(m,ﬁ)=g-
3amanne No7. Haiitu muiomane tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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3amanne Ne8. JlaHbl BeKTOpPBI @, b, C . BBISICHUTH — KOMIUTAHAPHBI JIH BEKTOPBL. ECITH BEKTOpHI He

KOMIIJIAHAPHBI, TO HAMTH 00BEM apallIeNIenuIIea, IIOCTPOSHHOr0 Ha BeKTopax d, b, ¢ u ompe-
JEeTUTh — KaKyto TPOHKY OHH 00pa3yroT.

a(l;-1;5),b(2;4;-2),2(3;0;1).
PT'P Ne4
3amanne Nel. HaiiTu coOCTBEHHBIC 3HAUCHUSI 1 COOCTBEHHBIE BEKTOPBI TMHEHHOTO OTlepaTopa, 3a-

N -4 1
JTAHHOTO B HEKOTOPOM Oa3uce Matpuiiein 4 = 7 o

HeonpeneeHHblil HHTErpaJ

cos(2 5\/7)

HaiiTu uHTErpasBI.

thx+3 sin2x dx Sx+1
1. 2. 4.
-[ cos’ x dx Icos xd > J‘2x\/1nx J.\/x2+2x+ o I
cos(In3x+4)

6. [(1-3x)cosSxdx 7. [arctg2/xdx 8.[¢™cossxdx 9. [x"In( x+3)dx L

[(2=x)In</xdx

12. [(x* +3x-1)3"dx 13. I3xsin2§dx 14, j(sx—3)cos§dx 15. [(V/7 - 5x)sin xax

dx

16. [(x=1)'In* (x—1)dx 17. |

arctg2x+xd I9(sinx+cosx) N J_xs 4 13y
1+4x x(

: (cosx —sinx) x=1)(x-2)

2x% +2x+1 ) .
20. j X 20+ 2a dx 21. J‘sm42xcos3 2xdx 22. J-smzxcosz3xdx

x +1 x +x+2)

OnpenesieHHbI HHTETPAJI
. Haiitu mtomanp Gurypsl, orpaHn4eHHON rpaduKamMu yHKITHIA.
. Haiitn nnomans purypsl, orpaHU4eHHOMN JIMHUSAMU, 33JAHHBIMU YPAaBHEHUSIMH B MOJISIPHBIX KO-
OpIMHATAX.
3. Haiitu 00bem Tena, o0pazoBaHHOTO BpameHueM puryp. [i1s HedeTHBIX BapHaHTOB — OTHOCH-
TenbHO ocu 0X, I YETHBIX BAPUAHTOB — OTHOCUTENBHO ocH (y.
4. BBIYUCIUTD IJIMHBI IYyT KPUBBIX:
a) 3a/IaHHBIX YPaBHEHUSIMHU B IPSIMOYTOJILHON CHCTeMe KOOpMHAT;
0) 3aJaHHBIX YPaBHEHUSIMH B MOJSIPHBIX KOOPAMHATAX — JJI YETHBIX BAPHAHTOB,
YpaBHEHUSIMH B MapaMeTpuieckor (hopme — JJIsl HEUETHBIX BApPUAHTOB.
5. BeraucanTh mIomaau NoBepXHOCTH, 0Opa30BaHHOM IIPH BpaIIeHUH BOKPYT och 0X KPUBO.
6. BbraucianTh HECOOCTBEHHBIE HHTETPAIBI UJIM YCTAHOBUTH UX PACXOIUMOCTb.
VYcnoBus 3amau

N —

) y=x*/2, y=1/(1+x%) 2) r=sin’¢ 3) x> =2y, y:|x|

4a) y=e', 0<x<In5 40) r=3(1-sinp) —-7n/2<@p<-7/6
o 1

5) y=1/x, 3<x<4 6) _dx [xIn® xdx

{(2x—1)\/?—1’ )

KpaTHble, KpUBOJIMHEITHbIE HHTErPaJIbI
2 2y
1. VI3MeHuTH MOPSA0K HHTErPHPOBAHUS B IBOWHOM uHTerpane [dy | f(x,y)dx.
0 y=2
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2. BblUECIUTB 06BEM Tella, OrPAHHYEHHOTO TIOBEPXHOCTAMU X° + > =4x, z=x, z=3x.
3. BBIYHCIUTH MEXaHUYECKHE XaPAKTEPUCTUKH TUTACTHHBI - YCIIOBHS, 3aJal0IINe TNIACTUHY:

AABC, A(0;0), B(=3;0), C(0;]) Haittn x,,y..

OObikHOBeHHbBIE TU( PepeHINATbHBIC YPABHEHHUS

1. HapucoBaTh HHTErpaibHyIO KDUBYIO ypaBHeHUs )’ = x? - ), TIPOXOISIIYI0
yepe3 Touky M(2;3/2).Pemuth ypaBHEHHE METOI0M U30KJIHH.
Pewnts ypaBHeHus:

2. A4+ ydx—ydy=x"ydy,

2
3. Q:y_2+8_y+8,
dx x X
dy 3x+2y+1
dx x+1

5

5. xeyza’x—k(xzyey2 +tgy)dy =0.

Pemmnts 3amaun Komm 151 ypaBHEHUI:

dy 2 3y
6. —=———, D=1,

dx x x )
7. 4y +xXy=(x>+8)ey?, y(0)=1.

2 _m " 1
8. PemmTs ypaBHEHUE: x Yy +x)y =—.
Jx

9. Pemmts 3anauy Komm: 3" =18sin’ ycos y, y() = % , y'()=3.

Pemnts ypaBHeHUs:
10 yll!!+y!!I:x
11. y""+5y"+7y"+3y=(16x+20)e",
12. y"+25y=2cos5x—sinSx+e’",
1
13. y'-3y'+2y=——"—.
YT T G e
14. Pewmnts kpaeByro 3amgauy: y"'+2y'+5y=-3sin2x, y(0)=1, y[%)zo.

15. Haiitu coOcTBeHHbIE 3HaYeHUI A ¥ COOCTBEHHBIC (PYHKIIUU Yy 3a/auyu:
Y'+Ay=0, p(0)=0, y(b)=yb).
Pemnts ypaBHeHus:

16. x*y"+2xy'—6y=xInx,

17. y"—=xy'—4y=0.
Pemnts cucreMsl ypaBHEHUN:

2 1 _ I —
8 {x Z'+5xz+4y=0, 19 {z y
Z_

20 y'=4y—-3z+sinx,
y’:Z. ’ *

Z’
’
y=z—y. z =2y—z—cosx.
DYHKIUM KOMILJIEKCHOI MmepeMeHHOoi

1. 3anucaTh KOMIUIEKCHOE YUCIIO @ = —3i B TPUTOHOMETPUUYECKON M TMOKa3aTeapHON (hopmMax H 1o-
Ka3aTh €ro IOJIO)KEHHE HAa KOMIUIEKCHOW IIOoCKOCTH X0y C yKa3aHMEM MOAYJII U apryMEHTa.
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10.

BbInmonHUTE yKa3aHHbIE JAEHCTBUS C ABYMs KOMIUIEKCHBIMHU 4HcIaMu a =—-3i u b=—-1—i:a

+b.a—b,ab alb d a.

. Beruncnuts gynkuuio w=2—3shz” npu z = —1 — i ¥ HOKa3aTh YKMCIA Z ¥ W HA KOMILIEKCHBIX

mockocTsx x0y u u0v.

. IToctpouts oToOpakenune obmactu D Ha tuiockocTy x0y Ha TIIOCKOCTh #0v C TOMOIIBIO0 (HYHK-

LMY KOMIUIEKCHOM MIEPEMEHHON W = €°.

] E—
x=2 4
0
2 4 x
x=4
) I =)
. HaiiTi Bce Hynu 1 ocoOble TOUKM (YHKIIUU KOMILJIEKCHOH IepeMeHHON U yKa3aTh X THII
_ 1-chz
22 -3z+2°

. [IpoBepuTh (PYHKIHIO KOMIUIEKCHOW MEpPeMEHHOH W =co0s2z+3shz Ha aHaIUTHYHOCTh H

HaWlTH €€ TPOU3BOIHYIO.

. Beruncnauts onpenenéHublid HHTErpan (YHKIIMHA KOMIUIEKCHON IEpEMEHHOM

2+i
[ ze*dz.

1

. Beruncnantp unTErpan GyHKUMU KOMIUIEKCHON NMEPEMEHHOM 1Mo 3aMKHYTOMY KOHTYpYy C, mpH-

MeHsis uHTerpanbuyto popmyny Komu u reopemy Komm o Beruetax

21 dz, C:|z|:2.

L

. Haiitu n3o6paxenue F(p) no Jlannacy QyHKIMH AeHCTBUTENBHON epeMenHoi A1) = 2¢ *icht +

e'sint.
. Hatitn opurunan f{¢) no ero nzoopaxenuro no Jlammacy
1
F(p)=——.
p +1
C nmomompio npeobpazoBanus Jlammaca pemmts 3agady Komm ans nuHeitHOTO nuddepeHim-
aJIBHOTO ypaBHEHUS c IIOCTOSIHHBIMU KO3 puIreHTaMu

y"=9y =sh3t, ¥(0)=0, »'(0)=0 (¢>0).
Teopus BeposiTHOCTEH

VY cOopmuka umerorcs 10 ngeraneil, Mano OTIMYAIOUIMXCS 10 BHEUIHEMY BuUAy. M3 Hux 6
JieTanen nepBoro copra, a 4 — sroporo. KakoBa BepOATHOCTBh TOTO, UTO CPEIY B3SATHIX Hayaady
5 neraneit 3 oKaxyTcsl IEPBOTroO copTa?

B ypHe 7 yepHbIX mapoB U S KeNTHIX MIapoB. HallT BEpOSATHOCTH TOTO, YTO CPEaW Haymady
M3BIICUEHHBIX 4-X IIApOB OKaXeTcs Oosee 2-X KENThIX.

BeposiTHOCTh OTKa3za KaXJI0TO W3 HE3aBUCHMO PaOOTAIOIIMX 3JEMEHTOB 3JIEKTPUUYECKOM Ienu
pasaa P =0,05. Haiitu BeposaTHOCTH 6€30TKa3HON pabOThI 2IEKTPHIECKOM IIEMH.
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|_|

Ha ABYX CTaHKax O6pa6aTLIBaIOTC$I OJHOTHUIIHBIC ACTaJIH. BCpOHTHOCTL HU3TO0TOBJICHUA CTaH,E[apTHOﬁ
JeTau AJis mepBoro cranka pasHa 0,96, a mis Broporo ctanka - 0,92. Jletanu ckIagbplBarOTCS B OJTHOM
MecTe, MpUYEM IMEpBbIM CTAaHOK HM3roTaBiIMBaeT B 1,5 pa3za MeHblle aetainei, yem BTopoil. Haiitu
BEPOATHOCTH TOI'0, YTO B3ATas Haydady A€Tallb OKaXXETCA HCCTaH,I[apTHOﬁ.
BeposiTHOCTB TOr0, UTO Hayaady B3ATas A€Taidb U3 MApTUU CTaHAapTHA, paBHa 0,92. Haiitu BeposTHOCTH
TOI'0, YTO CPE€AUN B3ATHEIX Haydauy IECTU ,I[eTaJIeﬁ HE MCHEC NBYX OKaXYTCs HECTaHAAPTHBIMU.
BepositHocTh 6e30TKa3HON paboThl Kaxaoro u3z 700 He3aBUCHMMO pabOTAIOIIUX 3JIEMEHTOB He-
KoToporo ycrporctBa paBHa 0,85. HailTu BEpOSITHOCTh TOTO, YTO BBIMAYT U3 cTpost oT 80 1o
120 anemenTtoB; poBHO 100 31€MEHTOB.
YCTpoCTBO COCTOMT U3 4-X DJJIEMEHTOB, pa0OTAOIIMX HE3aBUCUMO JIPyr OT Jpyra.
BeposiTHOCT HaZie)KHOW PabOTHI KaXKI0TO 3JeMEHTa B 01HOM ucnbiTaHuu paBHa 0,9. CocTaBuTh
3aKOH pachpeAesieHus: JUCKPETHOM CIIydyaiHOW BEIMYMHBI X - 4KClIa OTKa3aBIIMX 3JIEMEHTOB B
OJIHOM OIIBITE.
HeszaBucumpble cnydaiinbie BeTUUUHBI X W Y 3a[1aHbl PSJaMU pacrpeiesIeHUs.

-2 1,5 2 3 1,510 2

X Y

0,1 0,3 | 0,2 0,3 10,2
P P

Haiitu cpemHee KBagpaTHUECKOE OTKIOHEHHE BennanHbl Z = 2.X 2_3Y.

YCTpoiCTBO COCTOUT U3 4-X HE3aBHUCHUMO PabOTAIOIINUX OJHOTHITHBIX 3JIEMEHTOB. BeposiTHOCTH
HA/IKHON paboThl Kaxaoro snemMenta pasHa 0,995. Haiftu BeposATHOCTH TOTO, 4TO pabOTaIOT
HE MEHee TPeX AJIEMEHTOB.

10. Cnyyqaiinast BenuurHa X 3aJaHa IUIOTHOCTHIO BEPOSTHOCTEH:

0 npu x <0,
f(x)={a(x*+2x) npu 0<x<lI,
0 npu x>1.

Haiitu xos¢d¢unment "a", unTerpanpHyto (YHKUHIO pacHpeneeHHs
F(x), M(X), D(X) u BepositHocTh nioniaianusi X B untepnan (0,2; 0,8).

11. Ha cranke u3roraBiuBaercs Aetaib. Ee nuuHa X - ciiyyailiHas BeJIMUMHA, paclpeaesieHHas Mo

(98]

HOpPMaJIbHOMY 3aKOHY ¢ napametrpamu: d =20 cm, 0 =1,1 cM. HaiiTu BEpOSITHOCTH TOTO, YTO
JUIMHA JeTanu 3akiodeHa Mexay 19 cm u 21,1 cMm. Kakoe OTKIOHEHWE MJIMHBI AETalu OT d
MOXKHO TapaHTHpoBaTh C BeposTHocThi0 0,9; 0,997 B kakux mnpenenax OyayT JexaTh
MPAKTUYECKHU BCE pa3MeEphI AeTalieut ?

MarteMaTH4yecKasi CTATHCTHKA

Jliis kaxkaoro BapuaHTa TpedyeTcs:
[IpencraBuTh ONBITHBIC JAHHBIE B CTPYIIIMPOBAHHOM BHUE, Pa30MB Ha k paBHOOTCTOSIINX Ya-
CTUYHBIX MHTCPBAJIOB.
Haiitu sMmmuprueckyro QyHKIMIO pacripeielIeHus U IIOCTPOUTH €€ TpaduK.
HOCTpOI/ITB IMOJIMTOH U TUCTOTpaMMy OTHOCUTCIIBHBIX 4aCTOT.
BBIUUCINTE METOOM TPOHM3BEACHUI YHCIIOBBIC XapaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIO, BHIOOPOUYHYIO M UCTPABICHHYIO JHUCIIEPCHH, BBIOOPOYHOE CpEAHEE KBajpaThde-
CKO€ OTKJIOHEHHE, KOI(PPHUIIMESHTH aCHMMETPHUH M IKCIECcca.
Halitu ToYeuHble OLICHKHM IapaMETPOB HOPMAIbHOIO 3aKOHA PACHpPECIICHHs U INIOTHOCTh
BEpOSITHOCTEH f(x).
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6. HaiiTu wnHTepBaJIbHbIE OLICHKU [TapaMETPOB HOPMAJIbHOT'O 3aKOHA pacHpelleleHUs], IPUHSB J0-

BEPUTENBHYIO BepoaTHOCTE ¥ = 0,95 1 0,99.

3aganue
Pe3ynbpTaThl perucTpanuy cpenHeil SKCIUTyaTallMOHHON CKOPOCTH JBM>KEHHUSI aBTOOYCOB Ha
MEXyTOPOJHBIX MapLIpyTax MpeICTaBIeHbl B BUAE BAPUALMOHHOIO psijia B Ta0JIMIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 472
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 423 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun oneHku:

- OLICHKA «3a4T€HO» BBICTABIIACTCA CTYIECHTY, €CIIM OH PETYJIIPHO B TEYEHUE CEMECTpa IIPEACTaB-
JIAJ1 PELICHM 3a/1a4, BBIITOJIHWI IOJHOCTBIO BCE 3aaHUs U UX 3aIMTHUII, OTBETUB Ha BOIIPOCHI Ipe-
[oaBaTes;
- OLIEHKA «HE 3aUYTE€HO» BBICTABIIACTCSA CTYAEHTY, €CIIM OH HEPETYISAPHO B TEUEHHUE CEMECTpa Ipe-
CTaBJISUI PEIICHUS 3314, BHIOIHII 3alaHMs HE TIOJTHOCTHIO WIIM BOOOIIE HE MPEACTaBIsUT paboThI

Ha TPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX HA BOIIPOCHI MTperojaBaTelis.
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