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1. Ieau ocBOeHMSsI AU CHUILJINHBbI

K OCHOBHBIM 1IEISIM OCBOEHHUS AUCHMUIUIMHBI «MaTtemMaTukKa» ciaeayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJIEHTOB OOIIEeH MaTEMAaTUYECKON KYJIbTYPHI;

- TpUOOpETEeHUE CTYACHTAMH IIUPOKOr0 Kpyra MaTeMaTHYECKUX 3HAHUH, yme-
HUM U HaBBIKOB;

- pPa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHIYKTUBHOMY U JEAYKTUBHOMY MBIIII-
JICHUIO Hapsy C pa3BUTHEM MAaTeMaTUYECKOM MHTYULINH;

- YMEHHUE CTYJCHTaMH Pa3BUBATh HABBIKM CAMOCTOSATEIHLHOTO M3Y4YCHHS yueO-
HOW W HAyYHOM JIMTEPATYpPhl, COAECPKAIIEH MATEMATUHYECKUE CBEIACHUS U PE3yJIbTa-
THI;

- MOATOTOBKY CTYJICHTOB K JIEATEILHOCTH B COOTBETCTBUU C KBATU(PUKAIIUOH-
HOM XapaKTEepUCTUKOW OakajaBpa MO HANpPABJICHHUIO, B TOM uucie (HOpMUPOBAHHE
YMEHHI HCMOJIb30BaTh OCBOCHHBIC MAaT€MaTHUYECKHE METOJ]bl B MPOQECCHOHATBLHON
NEATETbHOCTH.

K ocHOBHBIM 3a/1auaM OCBOEHHS AUCHMIUIMHBI «MaTremaTuka» clieayeT OTHe-
CTH:

- OCBOCHHE CTYJACHTAMH OCHOBHBIX IMOHSTHI, METOJ0B, (OPMUPYIOIIUX 00-
IIyI0 MaTEMaTUUYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JIJIsl YCIICIIHOTO PEIICHUS MpHU-
KJIQJHBIX 33]1a4;

- ¢opMHpoBaHUE y CTyAeHTa TpeOyemoro Habopa KOMIIETCHIIMM, COOTBET-
CTBYIOIIUX €r0 HAMpaBJICHUIO MOATOTOBKU M 00ECIIEUMBAIOIINX €T0 KOHKYPEHTOCIIO-
COOHOCTh Ha PBIHKE TPY/Ia.

2. Mecto nucuumiimnbl B ctpykrype OOII 6akanaBpuara

Jucuumnnuaa «MaTeMaTHKa» OTHOCUTCS K 00s13aTEIbHBIM TUCIUTUTMHAM YacTH
6moka b1 ocHOBHOI 00pa30BaTeNIbHON MPOTPAMMBI.

JucuunnnHa «MareMaTuka» B3aWMOCBSI3aHA JIOTUYECKUM U COAEPHKATEIBHO-
METOJIMYECKH CO CICAYIOMUMU AUCIUTIINHAMH U nipakTtukamu OOIT:

B 6asoeoti vacmu:

- (husmKa,

- OCHOBBI TEOpUHU aBTOMATUYECKOTO YIIPABIICHUS,

- IPOTPAMMUPOBAHHIE U OCHOBBI aAJITOPUTMU3AIIHH;

- JKOHOMHUKA;

- KomnprorepHoe MOAENMpPOBaHUE CUCTEM U ITPOLIECCOB;

- OCHOBBI pOOOTOTEXHUKH,

- OCHOBBI IIU(POBOY 00PaOOTKH CUTHAJIOB;

- KOMITBIOTEPHBIE CUCTEMBI 00PaOOTKN IKCIEPUMEHTAIbHBIX TAHHBIX.

B uacmu, gpopmupyemoii yuacmuuxamu ob6pazosamenvHbix OMHOUEHULL

- TeopeTrueckre OCHOBHI IEPepadOTKU UHGOPMALIIH.

B snekmusHwvix oucyuniunax:

- Texnosoruu 06pabOTKU OOJIBIINX TAHHBIX.



3. IlepeyeHb MIaHUPYEeMbIX Pe3yJIbTATOB O0y4eHHMs MO JUCHMILUINHE,
COOTHECEHHbIE € IJIAHUPYEMBIMH pPe3yJIbTATAMHM OCBOEHHs 00pa3o-
BATEJbHOU NMPOTrPaAMMbI

B pe3ynbTaTe 0CBOCHMS IUCHMIUIMHBI Y 00y4aromuxcsi GOpMHUPYIOTCS CIEAy-
IOIlM€ KOMIETEHIIMU U JOJDKHBI ObITh JOCTUTHYTHI CIEAYIOLIME PE3yNbTaThl 00yye-
HUSI Kak 3Tan (GOPMUPOBAHUS COOTBETCTBYIOIINUX KOMIIETEHIIHN:

Kon «xomme- | B pesynerare ocBoenus | [lepedyeHp nimaHupyemMbIX pe3ysbTaTOB
TEHLUU o0Opa3oBaTeNbHOI po- | 0Oy4eHHs MO JUCLUILINHE

IpaMMBbl oOyuarouics

JOJHKEeH 00J1a1aTh
OIIK-1 ITpumensate ectectBeHHO- | MOIIK-1.4. 3Haer npuHIMNIKAILHBIC

Hay4YHbIE U OOIICHHKEHEP-
HbIC 3HAHUSA, METOAbl Ma-
TEMATUYCCKOT0 aHalu3a Hu
MOJIETTUPOBaHUs B Tpodec-
CHOHAJILHOM AeATEIbHOCTH

0COOEHHOCTH MOJIETTMPOBAHMS MaTeMa-
TUYECKHUX, (PUBNYECKUX U XUMUYECKHX
MpOLIECCOB, MpEeAHA3HAYEHHBIE IS
KOHKPETHBIX TEXHOJOTHYECKUX IMPO-
1[ECCOB

NOIIK-1.1. TIpuMmeHsieT ecTeCTBEHHO-
Hay4HbIC W OOIIECHHKCHEPHBIC 3HAHUS,
METO/bl MAaTEMaTHYECKOTO aHalu3a M
MOJICTUPOBAHUS TMPU PEIICHUU MPO-
dbeccnoHaNbHBIX 3374, HCIOIB3YeT
OCHOBHBIE 3aKOHbl JUCIUILINH HHXKeE-
HEPHO-MEXaHUYECKOTO MOIYJIS;
NOIIK-1.2. Ucnonb3yeT OCHOBHBIE 3a-
KOHbl ~€CTECTBEHHOHAYYHBIX JUCLHU-
IJIMH, TpaBWIa MOCTPOCHUS TEXHHUYE-
ckux cxem u deprexeit; MOIIK-1.3.
Brnaneer OCHOBHBIMM METOJIaMHU TEX-
HUKO-3KOHOMHUYECKOTO aHaju3a, HaBbI-
KaMH COCTaBJICHHSI paOOYMX MPOEKTOB
B COCTaBE TBOPYECKON KOMaH/bI

4. CTpyKTypa H coAepKaHUe IMCUUIINHBI

OO6m1ast Tpy10€MKOCTh JUCHUILUIMHBI COCTABIISIET 12 3a4eTHBIX eIUHMUII, T.€. 432
aKaJeMUYECKNX 4acoB (M3 HUX 378 4acoB — camMoCTOsITelIbHAs paboTa CTYJACHTOR)
paBHOMEPHO Pa30UTHIX Ha mepBbie Tpu cemecTpa (1,2 u 3).

Pazmensl aucturummabl «MaTeMaTHKay HU3y4aroTcs Ha TIEPBOM M BTOPOM Kyp-

cax.

Ha mepBoM Kypce BBIIEISIIOTCSA 8 3a4eTHBIX €IWHMII, IPH 3TOM B IEPBOM Ce-
MECTpE BBIIEISAIOTCA 4 3adeTHble enuHUIb, T.e. 144 akameMuuyecknx daca (U3 HUX
126 gaca — camocTosiTenbHas paboTa CTyICHTOB), BO BTOPOM ceMecTpe — 4 3a4eTHbhIC




enuaAnbl (144 akamemuveckux daca, u3 HUX 126 yaca — caMocTosiTeNIbHAs paboTta
CTYJICHTOB).

Ha BTOpOM Kypce BBIIEISIOTCS 4 3aueTHBIC €IUHMII, IPH 3TOM B TPEThEM Ce-
MEeCTpE€ BBIIEISAIOTCS 4 3a4eTHbIe eIuHMIBI, T.€. 144 akageMuuyeckux yaca (M3 HHUX
126 gaca — camocTosTeNbHas paboTa CTYJACHTOB).

IlepBblii cemecTp: Jekiuu — 8 4YacoB, mpakTuueckue 3aHsaTuss — 10 gacos,
dhopma KOHTPOJIS — IK3aMEH.

Bropoii cemectp: nekuuu — 8 yacoB, mpakTuueckue 3aHATus — 10 yacos,
dhopMa KOHTPOJIS — 3a4eT.

Tpernii cemectTp: nexkiuu — 8 yacoB, mpaktuueckue 3aHsaTHs — 10 dacos,
dhopma KOHTPOJIS — 3a4erT.

CtpykTypa U cojiepKaHue NUCIUIUIMHBI «MaTemMaTuka» Mo CpoKaMm U BUAaM
paboThl oTpakeHsl B [Ipunoxenun 1.

IlepBolii cemecTp

Beeoenue

[Ipenmer, 3amaun U conepkaHue AUCHUIUIMHBI. OCHOBHBIE ATallbl Pa3BUTHS
aucuuiuiiHbel. CTpyKTypa Kypca, €ro MECTO M POJIb B IHOATOTOBKE CIELUAIINCTA,
CBSI3b C IPYTUMH JUCUHUTIIMHAMMU.

Pa3znes 1. DineMeHTHI JINHEHHOU aJIre0pbl

Tema 1.1. Matpuiisl ¥ OnpeIeTUTENH.

ITonsitne marpunubl. Bunsr Matpun. JeictBusa Hax maTtpunamu. Onepanuu Haj
MaTpULaMU U UX cBoicTBa. OmnpenenuTenn, uX CBOMCTBA U BblunciaeHUs. [loHsaTHs
MHUHOpa U aJreOpandeckoro JonojHeHus. PasnoxkeHue onpenenuTens Mo 3JIeMEH-
TaM CTPOKH WX CTOJO1A. Beruncnenue onpenenureneii pa3auyHoro nopsaKa.

Tema 1.2. OGpaTHast MaTpuIa.

OOparHast MaTpulla U aJTOPUTM €€ BBIUYMCIIEHUS. DJIeMEHTapHbIe Mmpeodpaso-
BaHMs MaTpull. [IpuBeaeHre MaTpUIlbl K JUarOHAJIbHOMY WM TPANeLUEeBUAHOMY BH-
ny. Marpuunas ¢opma 3aluCH CUCTEMBI JIMHEHHBIX anreOpanueckux YpaBHEHUH.
Panr marpuusl.

Tema 1.3. Pemienue cucreM TUHEHHBIX adreOpanyecKux ypaBHEHHIA.

Cucrembl JIMHEWHBIX aNreOpandyecKuX yYpaBHEHH, OCHOBHBIE MOHSATHUS pelle-
HUSI, COBMECTHOCTH U HECOBMECTHOCTU CUCTEMBI. PernieHne cucrteM JTMHENHBIX ypaB-
HeHui metogoM Kpamepa, metonom oOpaTHoM maTpuiibl, MeTogoM ["aycca. [Iposep-
Ka npaBuibHOCTU pemeHui. Teopema Kponekepa — Kanemmm. Pemenune npon3Bosib-
HBIX CUCTEM JIMHEWHBIX ypaBHEHU MeToAoM ['aycca. Penienue oqHOPOIHBIX CUCTEM
JIMHEWHBIX YPAaBHEHUM.

Pa3znen 2. DiaeMeHThI BEKTOPHOM aJre0pbl

Tema 2.1. JluneliHple onepauuu HaJ BEKTOpaMH, UX CBOWcTBa. JIMHelHbIe
KOMOHMHAIMK BEKTOPOB. JIMHEHAs 3aBUCUMOCTh M HE3aBUCHUMOCTH BEKTOPOB. basuc
CUCTEMbI BEKTOpOB. Pa3ioxxeHue BeKkTopa o 6asucy.

Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIAaHHOE MPOU3BEICHUSI BEKTOPOB, MX
CBONMCTBA. YCIJIOBHSI OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.



Tema 2.3. Jluneiinsie mpoctpanctBa. basuc. [IpeoOpa3oBanre MaTpHIbl JIH-
HEHHOTO omepaTtopa Nnpu nepexojie or 6asuca k 6azucy. CoOCTBEeHHbIE 3HAYEHUS U
COOCTBEHHbIE BEKTOPBI MATPUIIBI.

Pa3nen 3. KpuBblie BTOporo nopsigka

Onuric, mapaboJa, runep0oia, UX CBOMCTBa U ypaBHeHuUs. O0I1ee ypaBHEHUE
KpUBOM BTOpOro nopsaka. [IpuBeneHne ypaBHEHUs KpUBOM BTOPOIO MOPsAKa K Ka-
HOHUYECKOMY BH]TY.

Paspnen 4. JjieMeHTbI MATEMATHYECKOT0 AaHAJIM3A

Tema 4.1. YucnoBas mnocienoBaTeabHOCTh. [Ipeaen 4uciaoBol IMocienoBa-
TeIbHOCTH U ero cBoiicTBa. Oynkuus. [Ipenen pynkimu. OCHOBHBIE TEOPEMBI O Mpe-
nemax (ynkiuu. [lepBbiii U BTOpOil 3aMeuaTenbHbie mpenensl. CpaBHEHHE OECKO-
HEYHO MAajbIX M OECKOHEYHO OOJIBIIUX BEIWYWH. DKBUBAJICHTHbIE OCCKOHEYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 4.2. HenpepsiBHOCTH (DYHKIIMI B TOUKE W HA MPOMEXYyTKe, Touku pas-
pbiBa QYHKUMHU, UX Ki1accuukaus. ACUMOTOTH rpaduka GyHKIHUH, UX KiIaccuu-
KallMsi, YCIOBHS CYIIECTBOBAHMSI, METObI HAXOKICHUS.

Tema 4.3. [IpousBoanas GyHkuu. ['eoMmeTpuuecKknii 1 MEXaHUYECKUH CMBICT
npousBoaHou. [IpaBuna nuddepenupoBanust 1 QOpMyIIbl BEIYUCICHUS MPOU3BO/I-
HbIX. Tabnuia NpPOM3BOJHBIX OCHOBHBIX 3J€MEHTapHbIX (QYHKUUNA. Bbruucnenue
MPOU3BOAHBIX (PYHKUMMN, 3aJaHHBIX PA3IMYHBIM 00pa30M.

Tema 4.4. [ludpdepenmman. [lpousBonnsie u auddepeHimansl BICHIMX MO-
psakoB. [IpubmmkeHHbIE BBIYUCIICHHS C TIOMOIIBIO JudhepeHITnaoB.

Tema 4.5. PackpsiTue HeomnpeaeneHHocTel pasnuyHoro tuna. [Ipasusno Jlomnu-
tasnsi. @opmyna Teinopa. Pa3ioskeHrs OCHOBHBIX AJIEMEHTAPHBIX QYHKIUN 1O (op-
myne Maxknopena. [IpuOnmkeHHble BBIYMCIEHUS ¢ TOMOIIBI0 (popmyssl Teitnopa.

Tema 4.6. OcHoBHbIE Teopembl AU epeHIInaTLHOTO HCUUCIeHUsI. MOHOTOH-
HOCTh (PyHKIIMH, SKCTpeMyMbl HeoOXoauMble M TOCTATOYHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJIbHOr0 3KcTpemyMa. MccnenoBanue Boinykinoctu rpaguka gynkuuu. Tou-
KU niepernda rpaduka GyHKIUH.

Tema 4.7. O6mas cxema ucciaenoBanusi GyHKIIMA U TTOCTPOSHUS ee rpaduka.
CpoiicTBa (pyHKIMIA, HETIPEPHIBHBIX Ha oTpe3ke. HanbompIiiee 1 HauMeHbIIIee 3HaYe-
HUA (PYHKIIMU HAa OTPE3KE.

Bropoii cemecTp

Paznea S. ludpdepenuuanbHoe ucuucjieHue PyHKIUNA HECKOJIbKHUX Iepe-
MEHHBIX

Tema 5.1. OyHKIMA HECKOJbKUX MepeMeHHbIX. [Ipenen u HEempephIBHOCTD.
OcHOBHBIC CBOWMCTBa HeENpepbhIBHBIX (GyHKIMN. YacTHble Tpou3BojiHbIC. [lOTHBIM
nuddepennnan. [IpousBoHbie ClIOKHONW (YHKIIMM HECKOJBKUX MEepeMEHHbIX. YacT-
HbIE MPOU3BOJIHBIE U U] PepeHIranbl Beicux nopsaakos. Teopema [IBapia.

Tema 5.2. IIpousBoanas no Hampasinenuto. ['paguent. KacatenbHas kK KpuBoil.
KacarenpHas miockocTb U HOpMaib K nmoBepxHocTu. Dopmyna Teinmopa. DkcTpe-
MyM (QYHKIIH HECKOJIBKUX TMepeMeHHBIX. HeoOXoammbie M TOCTAaTOYHBIC YCIOBUS
DKCTpEMyMa.

Pa3znes 6. UuTerpanbHoe ucumncieHne



Tema 6.1. [lepBooOpaznas. HeonpeneneHHblil HHTErpai U ero cBoiictpa. Tab-
JIMIA UHTETPAJIOB OT OCHOBHBIX JIEMEHTApHBIX QPyHKIMH. MeToa HenocpeCTBEHHO-
r0 UHTETPUPOBAHHS.

MeTtoa MHTETpUPOBAHUS C TOMOIIBIO 3aMEHbI IEPEMEHHOM, TOIBEACHUEM O]T
3Hak auddepennuana. MeTo HHTErpUPOBAHUS 110 YACTSIM.

WNHuTterpupoBanue panvoHaNbHBIX APOOEH MHTErPUPOBAHUE HEKOTOPHIX BHUJIOB
HUppaIrMoOHaIbHBIX U TPUTOHOMETPUYECKUX (DYHKITUA.

Tema 6.2. 3amaum, NpUBOAAIIME K TOHATUIO OMPENEICHHOTO HWHTErpaa.
OrnpeneneHHbli MHTErpall, €r0 CBOWCTBA. Y CIOBUSI MHTErpupyemocth. MHTerpan c
MepeMEHHBIM TipeziesioM uaTerpupoanusi. opmyna Heiorona — JleiiOnuia. 3amena
IIEPEMEHHO B ONPEACIIEHHOM UHTErpalle.

[TpunoxxeHus onpeneieHHOr0 UHTErpajia B TEOMETPUHN U MEXAHUKE (BbIUMCIIC-
HUE TUIOMAAEH TIOCKUX (GUTYp, JJIUHBI KPUBOH, 0OBEMOB.

Tema 6.3. HecoOcTBeHHBIE MHTETpaNBl TIEPBOTO W BTOPOro pojaa (mo 6ecko-
HEYHOMY MPOMEKYTKY, OT HEOTpAaHWYEHHBIX (DYHKIMNA HA KOHEUHOM IPOMEKYTKE),
MX CBOKWCTBA.

Tema 6.4. 3agaun, TPUBOAIIME K MOHATUSAM KpPaTHBIX MHTErpayioB. Beruuc-
JIEHUE IBOMHBIX UHTETPAJOB MOBTOPHBIM MHTETPUPOBAHUEM.

Paznen 7. UncsioBble 1 pyHKIIHOHAIbHBIE PSAbI

Tema 7.1. Yucnossie psiasl. CxoquMocTh U cymma psiga. Heobxogumoe yeno-
BHUe cxoaumocTH. JlelictBus ¢ psgamu. CBOMCTBA YHUCIIOBBIX PSAOB. 3HAKOMOJIOKHU-
TeJIbHBIE psAbl. | 'apmonnueckuit psaa. [Ipusnaku cpaBHEHUS.

Metoapl uccaeqoBaHUs CXOJUMOCTH MOJIOKUTEIBHBIX PSIOB: MpU3HAKU Jla-
namb6epa, Komu, uaterpanbabiii mpusHak Komm.

Tema 7.2. 3nakouepenyrommuecs psasl. [Ipusznak JleiiOuuia. AGcontoTHas U
YCIIOBHAs! CXOJUMOCTb 3HaKOMEpeMEHHBIX psioB. O6o0uieHHbIe Tpu3Haku [Janambe-
pa u Kommn.

Tema 7.3. Crenennble psaasl 1 uX cBoicTBa. Teopema Abens. Mutepsan u pa-
auyc cxogumoctu. JuddepenmpoBanue 1 HHTErPUPOBAHNE CTETICHHBIX PSAOB.

Tema 7.4. Psanapr Teitnopa u Maknopena. YcnoBue pa3ioXUMOCTH (QYHKIIUU B
psa Teitnopa. Pasnoxxenue HekoTopwix QpyHKuMid B psan Teinopa. [lpumenenue cre-
MICHHBIX PSIZIOB B IPUOJIM>KEHHBIX BBIUUCICHUSIX.

Tpernii cemectp

Pa3znen 8. O0bikHOBeHHbIE MU (pepeHIHATIBHbIE YPABHEHUSA

Tema 8.1. [{uddepenunanbupie ypaBHEHUS NIEpBOro nopsiaka. Beenenue. 3a-
na4u, npuBoasire K auddepeHuaibHbIM ypaBHEHUSIM MepBoro nopsjaka. OcHOB-
HbI€ TMOHATUS OOBIKHOBEHHBIX TU(DPEpEeHIIMATBHBIX YpaBHEHUN MEPBOrO MOPSIKA.
[TocranoBka 3anaun Komm. Teopema CyiiecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUSI.
OOmiee M YacTHOE pelIeHUs, OOIMH M YacTHBIM HMHTErpaibl. ['eomeTpudeckuii
CMBICJI OOIIEro HHTErpara.

VYpaBHeHUs ¢ pa3feNAIOIIMMUCS TEePEMEHHBIMU, OAHOPOAHBIE TupdepeHIu-
albHbIC ypaBHEHMs. PelieHue JIMHEWMHBIX YPAaBHEHUU METOAOM Bapualud IIPOU3-
BOJIBHOM ITOCTOSIHHOM, METOZIOM IIpou3BeneHui bepHysum.



Tema 8.2. [luddepentmanbubie ypaBHEHHUS BbICIIUX MOPAIKOB. DOpMEBI 3amu-
cu nqudepeHnanbHOro ypaBHeHus n-ro nopsiaka. O6uiee u yactHoe pemienus. [o-
craHoBKa 3amauu Komwm, kpaeBoi 3agauu. MHTErpupoBaHHE METOAOM IOHUKEHUS
MopsAKA.

Tema 8.3. Jluneitnsie ogHOpoAHBIE AU dEepeHIIMaTbHBIE YpaBHEHUS N — IO T10-
psanka. OOue CBOWCTBA pEIICHUN JIMHEHMHBIX OJHOPOJHBIX JU(dEepeHIMaTbHBIX
ypaBHeHU# N — ro nopsiaka. [lonstue GynaameHTanbHOM CUCTEMBbI pEIICHUN JTMHEH-
HOTO OJTHOPOJHOTO AU(PEpEeHIINaTLHOTO YPaBHEHHS N — IO MOpsiIKa, €€ IOCTPOSHHUE
JUIA ypaBHEHUH € MOCTOSHHBIMU KO3 duimeHTamu. XapakTepuUCTUUECKOE ypaBHe-
Hue. Buj gacTHBIX perieHuil TUHEHHOTO OJHOPOAHOTO Aud(depeHInaIsHOTO ypaB-
HEHUS N — T'0 MOPSAJKA B 3aBUCUMOCTH OT BUJA KOPHEW XapaKTEPUCTUUYECKOrO ypaB-
HEHUS.

Jluneiinble HeoTHOPOAHbBIE MU depeHIINaTbHbIE YPABHEHUSI N — 'O MOPSAJIKA C
MOCTOSIHHBIMUA KO3 uiimenTamu. Teopema 0 CTpyKType OOILEro pemeHus TaKux
ypaBHeHUI. MeToj noadopa 4acTHOTO pelieHus: (MeToJ; HeonpeaeaeHHbIX k03¢ du-
LMEHTOB) JJIs Pa3IUYHbIX CHEIMATIbHBIX BUIOB MPABOW YaCTH.

Jlunelinple HEOAHOPOIHBIE TU(DPepeHIInATIbHBIE YPAaBHEHUS BTOPOTO MOPSIKA.
Meroa Bapualuy NpOU3BOJIbHBIX MOCTOSIHHBIX.

Tema 8.4. Kpaebie 3amaun. 3agaun Ha COOCTBEHHBIC 3HAUCHHUS.

Tema 8.5. Cuctembl 0ObIKHOBEHHBIX AU PEepeHIInaTbHbIX YpaBHEHIH. OCHOB-
Hble NOHATH. HopManbHble CUCTEMBI JIMHEHWHBIX OJHOPOAHBIX M HEOJHOPOIHBIX
muddepeHnanbHbIX ypaBHEHUN. PerieHne JTMHEHHBIX OJTHOPOJIHBIX W HEOIHOPO/I-
HBIX CHCTEM OOBIKHOBEHHBIX JU((EpPEHIHUATBHBIX YPaBHEHUN ¢ MOCTOSHHBIMU KO-
s duLreHTaMI METOAOM UCKIIIOYEHHS] HEU3BECTHBIX.

Paznen 9. Teopusi pyHKIMIT KOMILJIEKCHOI TepPeMEHHOM M ONePallHOHHOE HC-
YHCJICHUE

Tema 9.1. ®yHKuMg KOMIUIEKCHOTO nepeMeHHoro. [IpeacraBienne QpyHKImuu
KOMILIEKCHOT'O IEPEMEHHOI0 KaK OTOOpaXEHUs MIIOCKUX MHOXECTB. OCHOBHBIE 3Jie-
MEHTapHble (PYHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO, OTIMYUTENbHBIE CBOIMCTBA Ha
KOMILIEKCHOU IIJIOCKOCTH.

Tema 9.2. Tlpenen u HenpeprIBHOCTH (PYHKIIMHA KOMILIEKCHOTO TEPEMEHHOTO.
Huddepenuupyemocts. Ycaobus Komm - Pumana.

Tema 9.3. Uuterpan ot GyHKIIUU KOMIUIEKCHOTO MEPEMEHHOT0. 3aBUCUMOCTD
OT IIyTU UHTerpupoBanus. MHTerpansl oT ananmutuueckux ¢yHkuui. Teopemsr Ko-
I JJI1 OJHOCBSI3HOW 00NacTU M AJIs CJIOKHOTO KOHTypa. MHTerpanbHas ¢opmyna
Komm. MHTerpansHoe npeacTaBieHne IPOM3BOAHON OT aHAIUTUYECKON (PyHKIINU.

Tema 9.4. ®yHKIMOHAJIBHBIE PAIbI, CTEIEHHbIE PAAbI A (PYHKIUM KOM-
IJIEKCHOTO nepemeHHoro. Teopema AGens. Psanpr Teiinopa u Jlopana. Ob6macth cxo-
JUMOCTH PSII0B B KOMIUIEKCHOM Tu1ocKOCTH. Hynu u ocoOble TOUKM aHaIUTUYECKOU
byHKIUH, UX K1accuuKarms.

Tema 9.5. Teopus BbIUETOB, OCHOBHAsI TEOpEMa O BbIUeTax. BrluncieHne BbI-
YEeTOB OTHOCUTEJIBHO OCOOBIX TOYEK. BhIUMCIIEHNE KOHTYPHBIX MHTETPAJIOB C TIOMO-
IIbIO BBIYETOB.



Tema 9.6. Omnepanmonnoe wucuucinenue. OmnpeneneHue mnpeoOpa3OBaHUs
Jlannaca. [lonsitue opuruHana u u3zodpaxenus. CpoiicTBa npeodbpa3oanus Jlammna-
ca. Tabnuia n300pakeHu 3J1eMEHTAPHBIX (QYHKIIHA.

O6paTtHoe mpeobOpazoBanue Jlamiaca. PasznoxeHnue parmoHanibHOW ApoOU Ha
npocteime. OnepaluoHHbIA METO pereHus TuddepeHnalIbHbIX YpaBHEHUM.

5. O0Opa3oBare/ibHbIE TEXHOJOTHH, IPUMeHsIeMble IPH OCBOCHUH
AUCHHUIIMHBI

MeTtoanka mpernoiaBaHus TUCIHUILIMHEI «MaTteMaThKay U peaan3anus KOMIIe-
TEHTHOCTHOTO TIOJIX0/la B M3JIOKEHUH M BOCHPHUSATHH MaTepHaja MpeayCcMaTpHUBAIOT
UCITIOJIh30BAHUE CIICAYIONINX aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEIEHHS TPYII-
MOBBIX, HHMUBUIYAIbHBIX, aYAUTOPHBIX 3aHATUH B COYETAHWU C BHEAYAUTOPHOU pa-
00TOH ¢ LEenpl0 (POPMUPOBAHUS U Pa3BUTHUS NMPOGECCUOHANBHBIX HABBIKOB O0y4aro-
IUXCSL:

— MPUBJICUYCHHUE JIYUIIUX CTYyICHTOB K KOHCYJIHTHPOBAHUIO OTCTAIOIIHX.

— OpraHu3anys U IPOBEJCHUE TeKYIIETO KOHTPOJIS 3HaHUH CTYACHTOB B (hopme
0JIaHKOBOT'O TECTUPOBAHUS;

— UCTIOJB30BaHUE MHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJS B popMe ayu-
TOPHOTO M BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHNS,

— UTOTOBBIIl KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MaTeMaTHUKe C y4eTOM
pe3yJIbTaTOB BBHITIOIHEHHS CAMOCTOSATEIBHBIX Pa0oT.

VY aenpHbIN Bec 3aHATHH, TPOBOJUMBIX B MHTEPAKTHBHBIX (hOpMax, OMpeaesieH
IJIABHOH 11€TIbI0 00pa30BaTebHOM MPOrpaMMbl, OCOOEHHOCThIO KOHTUHIE€HTa 00y4a-
IOIIMXCS U COJIEPYKAaHUEM JTUCIMIUIMHBI «MaTeMaTuka» U B LIEJIOM IO JUCIUILINHE
coctaBisgeT 50 % ayauTOpHBIX 3aHATHHA. 3aHATUS JEKIIMOHHOTO THUIA COCTaBISIOT 50
% oT o0beMa ayJUTOPHBIX 3aHSATHI.

[TpoBeneHue 3aHATHI MpeAycMaTpuBaeTcs Takxke B online.mospolytech.ru na
OCHOBe pa3zpaboTaHHBIX Kadeapoil «MaTeMaTuka 3JeKTPOHHBIX 00pa3oBaTeIbHbBIX
pecypcoB (DOP) no Bcem pazzaenam nporpaMmbi:

Jucuunianza Mapuipyt
Marematrka (muaeiinas | https://Ims.mospolytech.ru/course/view.php?id=3368
1 BEKTOpHas anredpa)
Wuterpansaoe ucuncie- | https://Ims.mospolytech.ru/course/view.php?id=3781
Hue QyHKIUI OHOI Te-
PEMEHHOI
Huddepenumansroe uc- | https://Ims.mospolytech.ru/course/view.php?id=3362
YUCJICHUE (PYHKITUN He-
CKOJIBKHX MTCPCMCHHBIX
Psiipt https://Ims.mospolytech.ru/local/crw/course.php?id=3377
DneMenThl MaTemaTrue- | https://Ims.mospolytech.ru/course/view.php?id=313
CKOTo aHaju3a - 1
Huddepenunanbuble https://Ims.mospolytech.ru/course/view.php?id=4396
ypaBHEHUS
Teopus QyHKIHIA KOM- https://Ims.mospolytech.ru/course/view.php?id=1219
TJIEKCHOM TEPEMEHHOMN 1



https://lms.mospolytech.ru/course/view.php?id=3368
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https://lms.mospolytech.ru/local/crw/course.php?id=3377
https://lms.mospolytech.ru/course/view.php?id=313
https://lms.mospolytech.ru/course/view.php?id=4396
https://lms.mospolytech.ru/course/view.php?id=1219

OIICPalIMOHHOC UCUUCIIC-
HUC

Teopust BeposSTHOCTEH https://Ims.mospolytech.ru/course/view.php?id=573
Maremarnueckas crati- | https://Ims.mospolytech.ru/course/view.php?id=720
CTHUKA

Pa3paboTtannbeie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTBHI.

6. OueHouyHbIe cpelcTBa VI TeKYyLIero KOHTPOJS YCIEeBAeMOCTH, NMPOMEXKY-
TOYHOH aTTecTallMM MO0 WTOraM OCBOCHHUSI [MCUMIUIMHBI M Yy4eOHO-
MeToAuYecKoe odecredyeHue caMOCTOATEIbHOM padoThI CTY/AeHTOB

B npouecce oOydeHust Ha MEPBOM M BTOPOM KypCax HCIOIb3YIOTCS CIEIYIO-
II1e OIEHOYHBIE (POPMBI CAMOCTOSITEILHON PabOTHI CTYACHTOB, OIIEHOYHBIC CPE/ICTBA
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALINI:

B IIePBOM ceMecTpe
- IB€ pacyeTHO-Tpaduueckue padoThl.
- TPU CaMOCTOATENbHBIX (KOHTPOJIbHBIX ) PA0OTHI B Ay TUTOPUH.

PacuerHo-rpaduueckasi pabora Nel mo JJuHeliHOM U BEKTOPHOM aJiredpe.
Kpatkoe coneprkanue u 3Tamnsl pacueTHO-Tpaduueckoil padoThI:

[TepBe1it 3Tarm.

Pemenue cuctem nuHEHHBIX anreOpanyecKux ypaBHeHHM Meronamu [aycca,
Kpamepa u oOpaTHOI MaTpuIbI.

Bropoii srar.

Bekropel, neiictBus Han BekropaMu. CKalnsipHOE, BEKTOPHOE, CMENIAHHOE
MIPOU3BEAECHUS BEKTOPOB.

PacuerHo-rpaguueckasi padora Ne2 nmo MareMaTu4eCKOMY aHAJIMU3Y.

Kpartkoe coneprkanue v 3Tamnbl pacueTHO-TpapuyecKoil pabOThI:
[Ipenen uncioBoO# MOCIEIOBATEHLHOCTH, TIpEe (YHKIIUH.
HccnenoBanrie PyHKITUU HA HEMPEPHIBHOCTD.

Boruncnenre npou3BOIHBIX (DYHKITHH.

HccnenoBanue QpyHKIUU, TOCTPOCHUE TPauKOB.

Bo BTOpOM cemecTpe

- TpU pacueTHo-rpadudecKrue paboThI.

- TPU CaMOCTOATENbHBIX (KOHTPOJIBHBIX) Pa0OTHI B ayTUTOPUH.

PacuerHo-rpagpuueckast padora Ne 3 mo (QyHKUUSIM HECKOJIbKHUX Iepe-
MEHHBIX.

Kpartkoe coneprkanue pacueTHO-TpaduyecKoil paboThI:

OyHKIMM HECKOJIBKUX NEepeMEHHBbIX. YacTHble nmpou3BoaHbIe. [Ipon3BoaHbIe
OT CcHOXHbIX (yHKuMil. [Ipon3BogHas MO HamMpaBiIEHUIO U TPAJAUEHT. DKCTPEMYM
(GYHKIIUU IBYX TTIEPEMEHHBIX.

PacuerHo-rpaguueckasi padora Ne 4 10 MHTErpaJbHOMY UCYHUCICHUIO.

Kpatkoe conepxanue u 3Tanbl pacueTHO-TpaduuecKkon paboThI:
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[lepBbIii dTaI:

Mertoasl nHTErpUpOBaHUs. BeIunciaeHne HEONPEAEIEHHBIX HHTETPAJIOB.

Bropou srar:

[IpunoxeHus: onpeeNeHHbIX HHTErpaioB. VccienoBanue cXxoAMMOCTH HECO0-
CTBEHHBIX UHTETPAJIOB.

PacuerHo-rpadpuyeckasi padora Ne 5 mo psgam.

KpaTkoe copepxaHue 1 3Tanbl pacdeTHO-rpapuuecKoi paboThI:

[lepBbIii dTaI:

HccenenoBanne CXOAUMMOCTH YHCIOBBIX PSAJIOB.

Bropo# stan:

HccnenoBanue cXOAMMOCTH CTENEHHBIX psiioB. Pasnoxkenue pyHkumii B cre-
IICHHBIE PSJIBI.

B Tperbem cemecrtpe

- IB€ pacueTHO-rpaduueckue padboThI.

- IB€ CAMOCTOSITENIbHBIX (KOHTPOIBHBIX) pabOTHI B ayAUTOPHUHU.

PacuerHo-rpadguyeckasi padora Ne 6 no quddepeHuNaNbHBIM yPABHEHHU-
M.

Kpatkoe conepxanue pacueTHo-rpaduyeckoi paboThl:

MeTtonb! pemiennii AuddepeHuranbHbIX YpaBHEHUN pa3IMuHOIO TUIIA.

PacuerHo-rpagpuueckasi padora Ne 7 mo reopuu GPyHKIUI KOMILICKCHOM
nepeMeHHOM.
Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:
JlecTBUSI HaJl KOMILIEKCHBIMH YMCIIAMH, JIEMEHTapHbIE (PYHKIIMH KOMILJIEKC-
HOM IIEPEMEHHOMN, BBIYNCIICHUE KOHTYPHBIX UHTETPAJIOB.
Pemenne nuddepeHInanbHpIX ypaBHEHUHN ONepalliOHHBIM METOIOM.

B yeTrBepTOM cemecTpe

- IB€ pacyeTHO-Tpaduueckue padoThl.
- JIB€ CAMOCTOSITEJILHBIX (KOHTPOJIbHBIX) paOOThI B ayAUTOPUH.

PacuerHo-rpadguyeckasi pa6ora Ne 8 no Teopum BeposiTHOCTEN.

Kpatkoe conepxanue pacueTHo-rpadhuueckoil paboThI:
OnpeneneHre BEPOSTHOCTEH CIydaHBIX COOBITHM, 3aKOHOB paCHpeICIICHUS
JTUCKPETHBIX U HEMIPEPBIBHBIX CITyYalHBIX BEIMUNH U UX YHNCIOBBIX XapaKTEPHUCTHK.,

PacuerHo-rpadguyeckasi padora Ne O mo MmareMaTu4eckoii CTaTUCTHKE.

Kpatkoe coneprkanue pacueTHO-Tpaduueckoi paboThI:

[TocTpoenue smnuprueckoil GyHKIIMU pacrpeaesieHus BHIOOPKH, TTOJIUTOHA U
TUCTOTPAMMbl OTHOCUTEIIBHBIX YaCTOT.

Pacuer cTaTucTHYECKUX XapaKTEPUCTUK BHIOOPKH.

OneHouHbIE CpPENCTBA TEKYIIEr0 KOHTPOJSA YCIIEBAEMOCTH BKIIIOYAKOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHus B (hopme OJaHKOBOIO TECTUPOBAHMS JIJISI KOHTPOJIS
OCBOEHHMSI 00YUYaIOIIUMHUCS Pa3iesioB AUCHUIUINHBL, Tpruem PI'P.
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OOpas1el TeCTOBBIX 3amanuid, 3aAanuii PI'P, KOHTPOJIIBHBIX BOMIPOCOB M 3aja-
HUUW JIJIs1 IPOBEJICHUS TEKYIIEr0 KOHTPOJIS, SK3aMEHAIIMOHHBIX OUJIETOB MPUBEICHBI B

[Tpunoxxenun 2.

a. @oH/1 OLIEHOYHBIX CPEACTB /51 NMPOBeAeHUsI IPOMEKYTOYHOM aTTe-
cTanun 00y4arouuxcs no Jucuunianne «MaremaTuka»

[lepeyeHb KOMIETEHIIUI C YKa3aHUEM JTaIloB MX (POPMUPOBAHUS B TpoIecce
OCBOEHUS 00pa30BaTENbHON MPOTPAMMBI.
B pesynbrate 0CBOCHHS TUCHHILIMHBI (DOPMUPYIOTCS CIEAYIONIHE KOMIIETCH-

1017071
Kon B pesynprate ocBOoeHUS 00pa3oBaTEIHHOM MPOrpamMMbl 00ydaro-
KOMITETEHIIUH | ITUHCS JOJIKEH

OIIK-1 [IpuMeHATh €CTEeCTBEHHOHAYYHbIE M OOIIEHH)KEHEpPHbIE 3HAHUS,

MCTOAbl MATCMATHYCCKOTO aHalln3a U MOACIIMPOBAHUS B HpO(i)CC-
CHOHAJIbHOM ACATCIIBHOCTH

B npouecce ocBoeHns 00pa3oBaTeabHON MPOrpaMMBbl JaHHbIE KOMIETEHIMH, B

TOM YHKCJI€ UX OTJEIbHbIE KOMIOHEHTHI, POPMHUPYIOTCS MOITAITHO B XO/€ OCBOCHUS
0Oy4aroIUMUCs JTUCHUIUIMH (MOJyJiel), IPAKTHUK B COOTBETCTBUM C yYEOHBIM ILjia-
HOM U KaJIeHAApHBIM rpadukoM yueGHOTo mpolecca.

Onucanue mnokasareneil 1 KpUTEpUEB OICHUBAHUS KOMIETEHUIUH, (hopMupye-
MBIX 10 UTOTaM OCBOCHMS AUCUUILIMHBI, OITMCAHNE KA OLICHUBAHHUS

[Toka3zaTenem OLEHUBAHUS KOMIETEHIIMI Ha pa3IUYHbBIX 3Tanax ux GopmMupo-
BaHMSI SBJIAETCS JOCTHKEHUE 00YUYaIOIUMHUCS TJIAHUPYEMBIX PE3yJbTaTOB O0yUEHHUS
10 AUCUUILIVHE.

OIIK-1 IIpuMeHATH eCTeCTBEHHOHAYYHbIE U O0LIeMH:KEHEPHbIe 3HAHUS, METO/Ibl MaTe-
MAaTH4Y€CKOr0 AaHAJN3a U MO/JIeJIUPOBAHMS B PO ecCHOHAIBHOM 1eATeJTbHOCTH

Kpurepun oueHuBanust

IHoka3zaTennb
2 3 4 5

NOIIK-1.4. 3naet | OOy4aromuiics OO6yuarommiics OO0yuaromuiics OO0yuarommiics
NIPUHIUIIAAIBHEIE JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
O0COOCHHOCTH MOJIENH- | TOJIHOE OTCYTCTBUE | HEMOJIHOE COOT- JIOCTaTOYHO MOJIHOE COOTBET-
poBaHusA MaTCMaTHU4dC- | UJIU HEO0CTAaTO4- | BETCTBUEC 3HAHUU I‘JIY6OKI/I€ 3HAHU | CTBUE 3HAHUU Inpo-
CKHX, (U3UYECKHMX U | HOE COOTBETCTBHUE | IPOrpaMMe: KOHTPOJIMPYEMBIX | FpaMMe AUCIIH-
XMMHYECKUX MPOLEC- | 3HAHUM KOHTPOJIU- | TOIYCKAKOTCS pas3aenoB  AUCUU- | IUIMHBEL,
COB,  MpeAHa3HAYEH- | PyeMbIX pa3/esioB | OMUOKU, IPOSB- IUIMHBI, OTBEYAET | JJOTUYHO U apry-
HBIC I KOHKPCTHBIX | MATCMATHUKU: JISIETCA HEAOCTAa- Ha BCC BONPOCHI, B | MCHTUPOBAHHO OT-
TEXHOJIOTUYECKUX HE crocoOeH apry- | TOUHOe, MOBEpX- | TOM YHCIE JOMOJI- | BEYaeT Ha BCE BO-
mponeccoB MCHTHUPOBAHHO U | HOCTHOC 3HAHUC HUTEeNbHBIE. B TO IMpoCkhI, B TOM YHUC-

IIOCJICA0BATCIIBHO

TEOpHUH, CYTH Me-

e Bpems IIpH OT-

JI€ JOIIOJIHUTECIIb-
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nu3jaratb MaTcpu- | TOAOB. I[J'DI noJiy- BCTC AO0IMYCKACT | HbIC, TOKA3bIBACT
aJl, HeMpaBWJIGHO | YCHHS NPABUIb- HECYIIIECTBCHHBIC | BHICOKHI YPOBEHb
OTBEUaeT Ha JO- | HOTO OTBETA Tpe- | MOTPEIIHOCTU WIU | TEOPETHUECKOM
TIOJTHUTENBHBIC BO- | OYIOTCSl yTOYHSI- JaeT HEJO0CTaTo4- | TOATOTOBKU
IPOCHI WU 3aTPYI- | IOIIUE BOIIPOCHL. HO IIOJIHBIE OTBE-
HSIETCS C OTBETOM THI
NOIIK-1.1. Tlpumens- | OOy4qaronuiics OO6yuarommiics OO0yuarommiics OO0yuarommiics
€T €CTECTBEHHOHAyY- | IIOKA3bIBA€T HEAO- | JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET

HbIE U OOIICHHKEHEP-
HbIC 3HAHUS, METOJBI
MaTeMaTH4eCKOro
aHallM3a W MOJEIUPO-
BaHUSA IMPU pEUICHUU
npodeccuoHaTbHBIX
3aJ1a4, UCMOJIb3yeT OC-
HOBHBIC 3aKOHBI IHIC-
UUIUIMH ~ UHXEHEPHO-
MEXaHHYECKOTO MOJY-
s

HNOIIK-1.2. Hcnoinb-
3yeT OCHOBHBIE 3aKO-
Hbl €CTECTBEHHOHAYY-
HBIX JUCIUIUIMH, Tpa-
BUJIA TTOCTPOCHUS TEX-
HUYECKUX CXEM M uep-
TEXKEH;

CTaTOYHOE yMEHHE
IPUMEHSTH TEO-
PHIO K PELICHUIO
npeJiaraeMbIx 3a-
7a4, JOIMyCKaeT
rpyObIe OOKH
IpY pEIICHNH 3a-
a4 Uiy BooOIIe
pemieHus 3a1ad oT-
CYTCTBYIOT, HETIpa-
BIJIHO OTBEYAeT
Ha JIOTIOJIHUTEIb-
HBIE BOTIPOCHI, CBSI-
3aHHBIE C U3yYaB-
IIUMHCS B Kypce
MaTeMaTHYECKUMHU
METOJIaMH ¥ MOJIe-
JSIMH  WJIH 3aTpPY.I-
HSIETCS C OTBETOM

HEIOJIHOE COOT-
BETCTBHE CIIEy-
FOIIMX YMEHUM:
penieHue 3ajad,
yMEHHE TT0JTh30-
BaTbCsl pa3yiny-
HBIMH MaTeMaTH-
YECKUMU METOJa-
Mu. B pemenun
3a/1a4 MOTYT CO-
JIEPKAThCS TPY-
Oble OLINOKH,
MIPOSIBIISICTCS HE-
JIOCTAaTOYHOC
yMEHHUE TpuMe-
HATb TEOPHIO K
pEeIIeHUIO Tpeia-
raeMbIx 3ajady.

YaCTHYHOE COOT-
BETCTBHE CIIEY-
IOIINX YMEHUM:
MPUMEHSTH TEOpe-
THYECKHUE METOJIbI
K pELICHUIO 3a/1au.
YMeHus 0OCBOCHHI,
HO JIOMYCKaITCs
HE3HAYNTEIIbHBIC
OIIMOKH, HETOY-
HOCTH, 3aTpy/He-
HUS [PU PEILICHUN
3a/1a4, HE BIIHUSIO-
1Me Ha 00U
XOJI perieHus

yMEHHUE TpHUMe-
HSTH TEOPHIO K
pelIieHuto mpesia-
raeMbIX 3ajad,
MPaBUIILHO | TOJI-
HO CTPOUTH pelie-
HHSI MaTeMaTH4Je-
ckux 3agad. CBo-
00JTHO oTepUpyeT
nproOpeTeHHBIMU
YMEHUSMH, TIPH-
MEHSIET UX B CUTY-
allUsIX MOBBIIICH-
HOM CIIOKHOCTH.

HNOIIK-1.3. Baageer
OCHOBHEIMH METOJIaMU
TEXHHKO-
3KOHOMMYECKOI0 aHa-
JIM3a, HaBBIKAMH CO-
CTaBJICHHs pabouuX
MPOEKTOB B COCTaBE
TBOPUYECKON KOMaH/IbI

OOyuarommiics He
BJIAJICET WJIM B CO-
BEPIIECHHO HENO-
CTAaTOYHOM cTeme-
HM BlaJiceT HaBbI-
KaMH IPUMEHEHUS
TEOPETUYECKOTO
amnmnapara 1 pas-
JIMIHBIX MaTeMaTH-
YECKUX METOJIOB K
pELIeHUIO 3a71a4

OO6yuarommiics
BJIaJIcET MaTEeMa-
THYECKUMH METO-
JIaMH B HEIIOJIHOM
o0BeMe, JoImyc-
KalOTCs 3HAYM-
TEJbHBIE OIIMOKH,
MIPOSIBIISIETCS HEe-
JIOCTaTOYHOCTH
BJIaJICHUS MaTe-
MaTHYECKON TeX-
HUKOM, UCIIBITHI-
BaCT 3HAYUTEIIb-
HBIC 3aTPyTHEHUS
MIpU TPUMEHEHUHT
HaBBIKOB B HOBBIX
CUTYaIHsX.

OO0yuaromuiics
YaCTUYHO BIIaJIeeT
pa3IMYHBIMU Ma-
TeMaTUYECKUMU
METOJIaMH, HaBbI-
KM OCBOCHBI, HO
JOTTyCKAIOTCS He-
3HAYUTEIbHbBIC
OIINOKH, HETOU-
HOCTH, 3aTpyAHe-
HUS TIPU aHATUTH-
YECKHUX OmNeparu-
X, TIEPEHOCE
YMEHUI Ha HOBBIE,
HeCTaHJapTHHIC
CUTYaIH.

OOGyuarommiics B
IIOJIHOM 00BeME
BJIAJICET pa3Jiny-
HBIMH MaTeMaTH-
YEeCKMMHU METO/1a-
MH, CBOOOIHO
MPUMEHSET TOJTy-
YEeHHBIE HABLIKHU B
CUTYAITUSAX TIOBBI-
IIEHHOM CJIOKHO-
CTH.

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH

[Tpomexounas aTrectanus oOy4aromuxcs B (opMe dK3aMeHa MPOBOIUTCS IO
pe3ysibTaTaM BBITIOJIHEHUSI BCEX BUIOB y4eOHOW paldOThI, MPEAyCMOTPEHHBIX y4eO-
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HBIM IIJIaHOM II0 HaHHOﬁ AUCHUIUIMHC, IIPU 3TOM YUYUTBIBAIOTCA PE3YyJIbTAThl TCKYLIC-
'O KOHTPOJIA YCIIEBACMOCTH B TCUCHHUE CEMCCTPA. OHCHKa CTCIICHU JOCTHXKCHMUA O6y-

HarOMMUMHUCA IINIAHUPYCMBIX PE3YJIbLTATOB O6y‘ICHI/IH 0 AUCHUILIMHEC ITPOBOJUTCA

MpernojaBaresieM, BEAYIIUM 3aHATUS 110 JUCHUILUIMHE METOJIOM SKCIEPTHOM OILICHKHU.
ITo uroraMm nMpoMeKyTOYHOM aTTECTALUK MO JUCIUIIINHE BBICTABISAETCS OI[EHKA «OT-
JUYHOY, «XOPOIIIO0Y, «YIOBJICTBOPUTEILHOY» WIIH «HEYIOBJICTBOPUTEIBHOY.

[Ixana oneHuBanus

Onucauue

OT1Jn4HO

BrimonHeHs! Bce BUABI yueOHOM pabOThI, TPEAYCMOT-
peHHbIe y4eOHbIM MIaHOM. CTYJIEHT JEeMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB IOKa3aTe-
JISIM, TIPUBEJEHHBIM B TaOIMIAX, ONMEPUPYET MPUOO-
PETEHHBIMU 3HAHUSMHU, YMEHUSMH, HaBbIKAMU, MPHU-
MEHSIET UX B CHUTYaIllUSX TOBBIIIEHHON CIOKHOCTH.
[Ipu 5TOM MOTYyT OBITH IOMYIICHH HE3HAUYUTEIIHHBIC
OIMMUOKHM, HETOYHOCTU, 3aTPYMHCHHS TIPU TEPEHOCE
3HAHUW U YMEHHH HA HOBBIE, HECTAHAAPTHBIE 3aa4H.

Xopouro

Brinonnens! Bce BUIbI yueOHOM pabOThI, MPEAYCMOT-
peHHble y4eOHbIM MIaHOM. CTYJIEHT JEMOHCTPUPYET
COOTBETCTBUE 3HAHMI, YMEHHUI, HaBBIKOB II0OKa3aTe-
JSIM, TIPUBEJICHHBIM B TaOJHIAX, OMEPHUPYET MPHOO-
PETEHHBIMHM 3HAHUSIMU, YMEHHSIMU, HaBbIKaMH. B To
€ BpeMsl MpPU OTBETE JOMYCKAET HECYIIECTBEHHBIC
NOTPENIHOCTH, 33Ja4d PEIIaeT C HeJo4YeTaMH, He
BIUSIIOIIUMH HA OOIINN XOJT PEIICHHUS.

Y10BJIETBOPUTEIHLHO

BeolnosiHeHb! Bce BUIbI yueOHOW paboThI, IPETyCMOT-
peHHble y4eOHBIM TuTaHOM. CTYIEHT EeMOHCTPUPYET
COOTBETCTBUE 3HAHWMM, YMEHMM, HABBIKOB IIOKa3arTe-
JsIM, TIPUBEJECHHBIM B Ta0JIMIIaX, ONEPUPYET MPHOO-
pPETEHHBIMH 3HAaHUSIMHU, YMEHMSIMH, HaBblkamu. Ho
MOKa3bIBaeT HErNMyOOKue 3HaHMs, MPU OTBETE HE JI0-
MyCKaeT rpyObIX OMMOOK HIIM MTPOTUBOPEUHil, OHAKO
B (OopMyIMpOBaHMM OTBETa OTCYTCTBYET JOJDKHAS
CBSI3b MEXIY AHAIU30M, apryMEHTalUeil U BbIBOJA-
MU, B PEIICHUHU 337ad MOTYT COJEp)KaTbCs IpyOble
omnOKku. s mosydyeHus: MpaBWIIBHOTO OTBETA Tpe-
OyIOTCSl yTOUHSIFOIIME BOIIPOCHI.
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He Bemosnnen oqun nin 6osee BUIOB yueOHOM pabo-
TBI, TIPEIYCMOTPEHHBIX yYeOHBIM IIaHOM. CTYIEHT
JIEMOHCTPHPYET HEIMOJHOEC COOTBETCTBUE 3HAHUH,
YMEHUH, HAaBBIKOB IIOKA3aTENIsIM, HPUBEICHHBIM B
HeynoBiieTBOpUTENBLHO | TAONUIIAX, JOMYCKAIOTCS 3HAYUTEIbHBIC OIIHMOKH,
HPOSIBIISICTCS OTCYTCTBUE 3HAHWHN, YMCHHM, HABBIKOB
IO PsAy TOKa3arenel, CTYJACHT UCIBITHIBACT 3HAYH-
TEJIbHBIC 3aTPYAHCHHS MPH ONCPUPOBAHUM 3HAHHSIMH
U YMCHUSIMH.

@DOH/IbI OLIEHOYHBIX CPEACTB MPEJICTABIEHBI B MPUJIOKEHUHU 2 K pabouel npo-
rpammMe.

6.2.3. Opranu3anusi 1 NOPsIA0K NPOBeAEHUS] MPOMEKYTOYHOI aTTecTalluU

[TpomexouHnast arrecranus - (dK3aMeH, 3a4€T) MPOBOAUTCS Mo Ouieram. Bos-
MO’KHO MTPHUMEHEHUE CPEICTB IJIEKTPOHHOTO OOYYCHHS M AUCTAHIIMOHHBIX 00pa3oBa-
TETBHBIX TEXHOJIOTHH.

PernaMeHT mpoBeCHNS aTTECTAIIHH:

- BpeMsi Il TOJTrOTOBKHU OTBETA Ha BOIPOCHI -HE Oosee 40 MuH.

. OK3aMeHaIMOHHbIe OMIIEThI XpaHATCS Ha Kadeape. B moMorib cTyaeHTam Jist
MOJMOTOBKU K aTTeCTAallMU 00pasiibl 9K3aMEHAIIMOHHBIX OUJIETOB U MEpPEeUYeHb BOMPO-
COB, BBIHOCUMBIX TpEIojaBaTejIeM Ha aTTECTAIMIO MO JAWCIHUIUINHE (M3 KOTOPBIX H
dbopMHUpYyIOTCS YK3aMeHAIMOHHBIE OMIeThl) npuBeneHbl B [Ipunoxenun 2 k padodeit
nporpamme «PoH[ O1eHOYHBIX cpeAcTB». B online.mospolytech.ru mpusenens! Tak-
’Ke TPEHUPOBOUYHBIE TECTHI.

7. YueOHO-MeTOaM4YeCcKOe U MH(POPMAIIMOHHOE 00ecTeyeHHue U CIUIIINHBI

a) OCHOBHAas JiUTeparypa:

1. Kynpssues JI.JI. Kpatkuii kypc Maremaruyeckoro aHanusza. T.1. uddepen-
[MAaJIbHOE U MHTErpajibHOE MCUUCIEHUS (PYHKIIMN OIHOM MepeMeHHOM. Psjbl:
YueOHuk [DneKTpoHHBIN pecypc]: yued. - DIeKTpoH. aaH. - Mocksa: duzmar-
aut, 2015. - 444 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/71994
- 3ari. ¢ ’KpaHa. |

2. I'mypman B.E. Teopust BeposiTHOCTEH M MaTeMaTHuYecKas CTaTHCTHKa. 12-e
u3n. crep. M.: FOpaiit, 2013. — 479 c., 139 k3.

0) J0MOTHUTEIbHAS JTUTEepaTypa:

1. Munocue B.b., Mapteinenko A.W., Jlsxockuit B.A., 3yokoB B.I'. Kypc
BBICIIEN MaTeMaTHKH: YdueOHoe mocobue. Yactes 1.M.: MI'1Y, 2007; YacTb
2M.:. MI'MY, 2007. Yacrs 3. M.. MINY, 2011. 400 »5ks3.
https://e.lanbook.com/
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. 3yokoB B.I'., JIsixoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps
E.A. Kypc MareMaTuku uisi TEXHUYECKUX BBICIIUX Y4€OHBIX 3aBelieHH. M.:
MI'Y, 2012. 400 »xk3. https://e.lanbook.com/

. Kypc nexkumii mo nuHelHON anredbpe W aHATIUTUYECKOM TeoMETpuu: ydeOHOe
nocooue. // Kynpsasues b.1O., Matsm B.U., Ilokazee B.B., Uepkecosa I'.B..
M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBII pecypc.

. MaremaTnveckuii ananus. Teopwus npenenoB u auddepeHmaIbHOe NCUHCIIe-
HUE: OCHOBHBIE TOJIOKEHUS TEOPUH, METOJUYECKUE YKa3aHUS U BapHaHTHI
pacueTHo-Tpaduueckux padot // bonyno M.A., boponuna C.U., KopotkoBa
H.H., Tkauenko O.. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBI# pecypc.

. M. boayunos, JL.LK. Kuiiko, H.H. IlycroBoiitoB, O.1. Tkauenko Psabl. Dne-
MeHThI Teopun. Bapuantel PI'P. Metonnueckue ykazaHus IJisl CTYJIEHTOB IEp-
BOro Kypca Bcex crnenuainbHocteir. MI'TY «MAMMy, kad. «Marematuka»,
2010. — 101 c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpon-
HBIU pecype. |

. Koran E.A. O6sikHOBeHHBIE TU(DepeHIIMaTbHBIC YPABHEHUS U BApUAITUOHHOE
MCYHUCJICHHE B MPUJIOKEHUU K PacyETy aBTOMOOMIIBHBIX KOHCTPYKIHMH. Yueo-
HOE mocoOue no JucuuIuimHe «Marematukay JIJsi CTYyJI€HTOB BCEX CIelualb-
Hocreir. M.: MAMMU, 2010. 200 »k3. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBIH pecypc.

. Koran E.A., Kyxoa I'.C. Teopuss (yHKUMH KOMIUIEKCHOW MEpPEeMEHHOMN/
Vuyebnoe nocodbue. M: Mockosckuii monurex, 2019. 180 ¢. — 100 3k3.

. Koran E.A. DieMeHTbI TeOpHH BEPOSITHOCTEW U MATEMATHYECKOW CTATHCTHKHU.
Y4eOHoe mocobue mo auciuruinHe «MaTemaThkay Uis CTYJEHTOB, 00ydaro-
IIUXCS TI0 CHEIUAIbHOCTU «ABTOMOOUIIE- U TpakTopocTpoeHue. M. 2007. —
224 c. 423 k3.

. Koran E.A., IOpuenko A.A. Teopust BEpOATHOCTEW U MaTEMATHYECKON CTaTH-
ctuku: yueoHuk / M.: UHOPA-M. 2019. 250 c. (Beiciiee o6pazoBanue: baka-
JaBpUar).

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHEeT-PeCcypcehl:
[IporpamMMHOe obecrieueHue He MPeayCMOTPEHO.
HNuTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOAMYECKHE MaTepHalIbl B DJIEK-

TPOHHOM BHj€, NpeICTaBlIcHHbIC Ha caiite mospolytech.ru B pasaene: «llentp ma-
TemaTuieckoro oopasosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUN MO AUCLHMUIUIMHE MPEACTABICHBI HA CalTax:

http://i-exam.ru,_http:// fepo.ru.

[Tone3npie yuyeOHO-METOAMYECKHE U MH(POPMALIMOHHBIE MaTepuasbl MpeCcTaB-

JIeHbl Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[lepeuenp pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «MH-

TECPHET» AJIsI OCBOCHUA JUCIHUITINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.
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HuTepHeT-pecypchbl BKIIOYAIOT YYEOHO-METOJUUYECKHE MAaTepUalIbl, MPEACTaB-
JIEHHbIE Ha CauTe 3JI€KTpOHHO-6PI6JIPIOT€‘IHOﬁ CUCTCMBI HS,Z[&TCJIBCTB& Jlanp
(https://e.lanbook.com/).
http://function-x.ru/tests higher math.html TecTs! 10 BeICIIEH MaTeMaTHKeE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buumeokypc u TecThl 1O

TCOPHUHU BCpOHTHOCTCﬁ U MaTEMAaTUYECKOU CTAaTUCTHUKE.

8. MarepuajbHO-TEXHHMYECKOE OOecnevyeHue TUCIIUTINHBI

MartepuanbHO — TeXHUYECKast 06a3a yHHUBepcUTeTa 00ecleurBaeT MPOBEICHHE
BCEX BHUJOB 3aHATHUN, IPETyCMOTPEHHBIX Y4€OHBIM IJIAHOM U COOTBETCTBYET JCii-
CTBYIOILIMM CAaHUTAPHBIM U MIPOTHUBONOKAPHBIM MpPaBUIIaM U HOPMaM.

Kadenpa «Marematuka» He pacrnojiaraeT COOCTBEHHBIM ayJTUTOPHBIM (POHIOM
U UCIOJIb3YyeT yueOHbIE ayTMTOPUH U3 001Iero GoHaa YHUBEPCUTETA.

9. MeToauyeckue peKOMeHIAIUH VISl CAMOCTOSITEIbHOM PadoThI
CTYACHTOB

Pazges: 3jieMeHTHI JIMHEHOM ajreOpbl

Martpunsl u onpenenurenu. [Ipexae Bcero, CTyACHT JOKEH MOHATh, YTO MaT-
pula — 3T0 Tabiuia yncen (IpuyeM 3Ta Tabiivla MOXET UMETh OJMHAKOBOE YMCIIO
CTPOK U CTOJIOLIOB, @ MOXKET OBITh U MPSIMOYTOJIBHOH), @ ONpPEAEIUTENb- 3TO YHUCIIO,
3aMHUChIBAEMOE B BHJIE KBAJpaTHON TaOJMIIbI, TO €CTh ONpPENEIUTENN CYLUIECTBYIOT
TOJIBKO Y KBaJIpaTHBIX MaTPHII.

Crnenyet oOpaTuTh 0c000€ BHUMaHHE Ha OMEPALMI0 YMHOXKEHUS IPSIMOYTOJIb-
HBIX MATPUIl U MIOHATh, KAKUM TOJTy4aeTCs MOPSI0K MaTPHIIbl — ipousBeneHus. Oco-
OCHHOCTh MaTpHI] TAK)KE COCTOUT B TOM, UYTO MPOU3BEJCHUE MATPHI] HE NIEPECTAHO-
BOYHO, TO ecTh AB # BA.CrnenyeT o0s3aTenbHO YOSIUTHCS B 3TOM, PEIIMB COOTBET-
CTBYIOIIHUE 3a]]a4H.

BaxxHbiM siBiisieTcst oHsATHE oOpaTHOM Matpuilbl. Hamo 3HaTh ycioBue cyiie-
CTBOBaHHS OOpaTHOM MATPHUIIBI U aIrOpUTM ee nmocTpoeHus. [locie ee BbIYMCIICHUS
L[EJIECO00PA3HO JIeNIaTh MPOBEPKY MPABUIBHOCTH PEIICHHUS, BBIIOJIHUB OMNEPALUIO

yMmHOkeHns A A = E (Z0/mKHA MONYYUTHCS €IMHAYHAS MATPULA)

[Ipu u3ydyeHun omnpeaenurene HaA0 Y€TKO YCBOUTh MOHATUS MHUHOpPA, anreo-
panyecKoro JOIOJIHEHHUs, 3HaTh MHOTOYHUCIIEHHBIE CBOMCTBa omnpenenutens. [l
OCBOGHHUSI TE€XHHMKH BBIUYMCIICHUS OIpENeIuTeNeil 1eecoo0pa3Ho, BbIOpaB MPOU3-
BOJIbHBIN OMPEIEIUTEND BbIIIE TPETHETO MOPSAJKA, PACKPHITH €r0 Pa3IUYHBIMU CHO-
cobamu, MPUMEHSISL PA3JIOKEHUE U TI0 CTPOKaM M 1o crosbmam. O0paTuTe BHUMaHUE,
KaKHhe CTPOKH (CTOJOIIBI) MPEANOYTUTEIbHEE BEIOUPATH JJIsl PACKPBITHS ONPEIeIUTe-
JIs1, YTOOBI YIIPOCTUTH €ro BbruuciaeHue. OcoO0eHHO 3(PGHEeKTUBHO BBIUUCICHHUE OTpe-
JeNUTENIed C TOMOILBI0 3JIEMEHTAPHBIX MPeoOpa30BaHU, MPUBOMASIIUX €ro K Tpe-
YTOJIBHOMY BUITY.

[Ipn wu3yuyeHUM pELIEHUNA CHUCTEM JIMHEHWHBIX alreOpanvyeckux ypaBHEHUUN
(CJIAY) oOpatuTe BHUMAaHHME, MPEXKIAE BCETO, HA TOHSATHE PEIICHHUS CUCTEMBbI U
YCJIOBUS CYIIECTBOBAHUS PEIICHUN B 3aBUCMMOCTH OT COOTHOIIEHUS MEX]y PAaHTOM
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MaTpHIbl, PAHTOM PACIIUPEHHOW MATPHUIIBI CHUCTEMbl W YHUCIOM HEU3BECTHBIX H
ypaBHeHuil. OOpaTuTe BHUMaHKUE Ha YCJIOBHs mpuMeHeHus Gpopmyn Kpamepa u me-
Toma oOpaTHOW MaTpuilbl. BHUMaTensHO pazdepuTe MpUMEphl PEIICHUS MTPOU3BOIIb-
HBIX CHCTEM JIMHEHHBIX alreOpandecknx ypaBHeHHI MetoaoM ['aycca (BBeneHue Oa-
3UCHBIX U CBOOOIHBIX MIEPEMEHHBIX ).

Pa3znesn: JiieMeHTHI BEKTOPHOM ajaredpbl

[Ipu n3yueHnn TaHHOW TeMbI OOpaTUTE BHUMAHKUE Ha JIMHEHHBIC ONepaliiy Hal
BEKTOpPAMH, HA MOHSITUS JUHEMHON HE3aBUCUMOCTH U JIMHEWHOM 3aBUCHMOCTH BEK-
TOpOB, Ha (yHIAMEHTAIIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTO-
HOPMHPOBAHHOTO 0a3nca), Ha pa3ioKEHUE BEKTOpa Mo Oa3ucy.

3HaTh ONpE/eNICHUE, T€OMETPUUECKUE CBOMCTBA CKAJSIPHOIO, BEKTOPHOTO M
CMEIIaHHOTO TIPOU3BEACHUS BEKTOPOB, (OPMYIIBI JJISI X BHIYMCIICHUS B BEKTOPHOU U
B KoopauHaTHOUW (opme. O0s13aTeTbHO 3HATh U YMETh MPOBEPSTH YCIOBUSI OPTOTO-
HaJIbHOCTH, KOJJTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nes: 3j1eMeHTBI MATEMATHYECKOI0 aHAJIN3A

[Tpu nzydenuu auddepeHuaIbHOro UCYUCAeHUs GYHKIIMU OJTHON MepeMeH-
HOI 00paTTe BHUMaHUE Ha MOHATUE Npeaena QyHKIMU B TOYKE U METOJIbI €r0 BbI-
yucinenus. [Ipeaen — o4HO U3 OCHOBHBIX MOHATUM MaTeMaTUYECKOro aHanuza. llpu
BBIYUCJICHUU TIpEeoB (QYHKIIMU HAJ0, MPEXkKIE BCETO, BHISICHUTH XapaKTep HeoIlpe-

0 o .
JICIIEHHOCTH (—, —,0-00,00—00,1" |. UToOBI OBIAHETh TEXHUKOW pEIICHHUS 3a1a4
0

Ha BBIUMCJICHHUE MPEENIOB, HaJ0 3HATh J1BA 3aMEUYATENbHBIX Mpejesna, TaOauIly SKBH-
BaJICHTHBIX OECKOHEYHO MaJIbIX, MPaBUiIo JlonuTans, pa3inyHble MPUEMbl PACKPBITUS
HEONPEEICHHOCTEW B 3aBUCUMOCTH OT BHJ1a (DYHKIIMU U PELIUThH JTOCTATOUYHO OO0Jb-
10€ KOJIMYECTBO 3a/au.

[Ipy u3ydyeHuu TeM, MOCBAILIEHHBIX MPOU3BOAHON U auddepeHumany QyHk-
[[UU, HAJI0 OCMBICIUTh UX T€OMETPUUYECKHUIN CMBICI, IOHUMATh Pa3Inyue MEXIy HU-
Mu (muddepeHnman - 3To TiaBHas JUHEWHAs yacTh npupaiieHus Gyukiuu). Trepao
3HaTh (KaK Tabnuily yMHOXKeHus) popmynsl nuddepeHpoBaHus OCHOBHBIX 3Je-
MEHTapHbIX QYHKIMI U npaBuia quddepeHunpoBanus (Bce, KOHEYHO, HO 0COOEHHO
npaBmio nudepeHupoBaHus CIOKHON QYHKIIUN).

OOparute BHIMaHUE TaKXke Ha 0coOeHHOCTH nuddepeHnrpoBanus QyHKIUH,
3aJIaHHBIX B HESIBHOUM (popMe, mapaMeTpUUecKH, Ha TIPUEM JIOTapuPMUIECKOTO Aud-
bepeHIupoBaHus.

Crnenyet 4eTKO 3HaThb U YMEThb MPUMEHSTh aIrOPUTM UCCIIEIOBaHUS (PyHKUIUN
U TOCTPOEHUs TpauKOB: OINpEAeIeHHEe TOYEK pa3pbiBa (M MX KJIaCCHU(PUKALMIO),
acuMnToT rpaduka (BepTUKaIbHOM, HAKIIOHHON, TOPU3OHTAIBHOM), HEOOXOIUMBIE U
JOCTATOYHBIE YCIOBUSI MOHOTOHHOCTH (DYHKITMH, CYIIECTBOBAHUS JIOKATHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (PYHKIIMH U TOYEK MEperuoa.

Pa3nen: pyHKUMM HECKOJIBbKHUX NEPEMEHHBIX
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[Ipu u3yueHun naHHOrO pasnena oOpaTuTe BHMMAaHHWE Ha TO, YTO (DyHKUHUA
JBYX MEPEMEHHBIX UMEET HarJISIHBIA TeOMETPUYECKUI CMBICT — 3TO MOBEPXHOCTH B
TPEXMEPHOM MPOCTPAHCTBE

Hazno ocMBICINTE MOHATHS YaCTHBIX MPOM3BOAHBIX U MOJHOTO Auddepennna-
Ja 1 0COOEHHOCTh MX BBIYUCIICHHS, OBJIAACTh TEXHUKOM BBIYMCICHUS MPOU3BOIHBIX
OT CIIOKHON (PYHKIIMM HECKOJNBbKUX IHepeMeHHbIX. CleayeT oOpaTuTh BHUMaHHE Ha
TO, 4TO AN QyHKIMK Z = Z(X,Y)CMEeIIaHHble YaCTHBIC MPOU3BOIHBIE BTOPOTO IIO-

. 0%z 0%z
psAIKa paBHBI MEXIy coboil: —— =—— (teopema llIBapma), To ecTh MOPSIOK
OX0y  0YyoX
augdepeHInPOBaHMS HE UMEET 3HAUCHUS.

JUis GYHKIIMM HECKOJIbKMX TEPEMEHHBIX CKOPOCTh M3MEHEHHUS (PYHKIMH B
MIPOM3BOJBLHOM HANpaBICHUU XapaKTEPU3YeTCsl MPOU3BOJHON MO HANpPaBICHUIO, a
HauOoJIbIIAas CKOPOCTh M3MEHEHUs (PyHKUMU OyJeT B HampaBlIE€HUH BEKTOpa Ipaju-
eHTa. Cinexyer oOpaTUTh B 3TOW TeMEe BHHMMAaHHE Ha HEOOXOIMMOE U JOCTATOYHOE
YCIIOBUS CYLIECTBOBAHUS dKCTpeMyMa (HyHKLIUU HECKOJIBKUX MEePEMEHHBIX.

Pa3nea: HHTErpajJbHO€ HCUUCTICHUE

B uHTErparbHOM MCUMCICHUM pellaeTcs 3ajada, oOpaTHON TOM, KoTopas pac-
cMatpuBaiachk B AudPepeHImaIbHOM UCUUCIEHUH HEO0O0XO0IMMO HAWTU JJIsl JaHHOM
¢byukuun T (X) Takyro QyHKIHIO, IPOM3BOIHAS OT KOTOPOH Oblia Obl paBHA 3ajaH-

HOM. VIHTerpupoBanue (pyHKIHI — TOCTATOYHO CIOXKHBIA pa3fen MaTeMaTUKH, OBJia-
J€Thb KOTOPBIM MOXHO TOJIBKO, €CJIM CTYJEHT «BO3BMET» JIOCTATOYHO OOJIBIIOE KO-
JIMYECTBO MHTETPAJIOB PA3HOIO THIIA.

Hago TBepmo 3HaTh TabiMIly HWHTErpajioB OT OCHOBHBIX 3JIEMEHTapHBIX
(GyHKLMIA, OCHOBHBIE METOJIbl MHTErpUpPOBaHUS (3aMEeHa NEPEeMEHHOW, MO/ABE/e-
HUE TojA 3HaK JuddepeHnrana, WHTETPUPOBAHUE M0 YaCTSIM, HPHUEMbl BbIUUCIIE-
HUS HWHTETPAJIOB OT PAlIMOHAJIBHBIX JpoOed, OT pa3HOTO TUIA TPUTOHOMETpUYE-
CKUX (QYHKLIHMN).

Hamo ocMbICINTE €IMHCTBO MOAX0AA K MOCTPOEHUIO ONPEAEIICHHBIX, KPATHBIX,
KPHUBOJIMHENHBIX, ITOBEPXHOCTHBIX HHTETPAJIOB — IIOCTPOCHUE HEKOTOPOW HWHTE-
rPajgbHON CYMMBI U ITPEIEIIbHBIN IEPEXO.

3HaTh F€OMETPUYECKUN CMBICI U OCHOBHYIO (POPMYJy BBIYMCIICHUS ONpee-
JICHHBIX UHTETpaNoB — hopmyny Hetotona — JleliOHuiia, reomeTpuueckue u Gpuznye-
CKHE TPHWJIOKEHHS ONPENEIECHHBIX M KPaTHBIX MHTETPaloOB, YMETh HAaXOAUTh ILIO-
/b MJIOCKOU (PUTYpBI, JUIMHY KPUBOM, 00bEM U IJIOLIAAb MOBEPXHOCTH TEJ Bpa-
LICHUS.

Pa3znen: ynciaoBbie 1 QyHKIHUOHAIBbHBIE PAIBI

[Tpn u3ydyeHnn NTaHHOW TEMbI, MPEXKIE BCETO, HAJIO OCMBICIUThH MOHITHE CyM-
MbI OECKOHEUHOTO Psijia Kak Mpezelia Mocie10BaTeIbHOCTH YACTUYHBIX CYMM.

Heo0xoaumo cHayana HaydyuThCs KJIACCU(DUIIMPOBATH PSIAbI 10 THIAM: YUCIIO-
BbI€ TOJIOKUTEIbHBIE, 3HAKONIEPEMEHHbIE, (PYHKIIMOHAIbHBIE, CTETIEHHbIE, TPUTOHO-
Merpuueckue psiabl Oypre. M3yuuTh TEOpEeTUUYECKHUE CBEIIEHUS: TEOPEMblI CpaBHE-
HUS, HEOOXOAMUMBIE M JIOCTATOYHBIE MPU3HAKU CXOJUMOCTH. 3HATh U YMETh IpPHMeE-
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HATh JIOCTATOYHBIE MPU3HAKK CXOJUMOCTH MOJIOKHUTENBHBIX PSANIOB: Npu3Haku Jla-
nam6epa, Ko, naterpansubiii npuznak Komm.

Jl1st 3HaKo4epeayonmxcs psSAoB 00paTUTh BHUMAHUE Ha MOHATHSA aOCOJIOT-
HOHM M YCJIOBHOM CXOJMMOCTU. 3HATh NMpu3Hak JleiOHuia u o000IeHHbIE MPU3HAKU
JHanam6epa u Ko,

JI1st cTeneHHbIX psIOB 3HATH TeopeMy AOens, onpeiesieHne HHTepBajia U pa-
JMyca CXOJMMOCTH, OOpaTUTh BHUMAHHUE Ha TO, YTO TPEOYeTCsl MCCle0BaHUE TTOBE-
JICHUS psifia B TPAHUYHBIX TOYKaX MHTEpBaja cxoauMocTu. O0s3aTenbHO 3HATH pas-
JIO’)KEHHSI OCHOBHBIX d3JIEMEHTapHBIX (yHKIM B psasl Telimopa m MakinopeHa u
yCIIoBHE pasnoxkumMoct GpyHkimu B psia Tewmopa.

Pa3znen: 00bIkHOBeHHBbIE TU(PepeHINATbHbIE YPABHEHUS

Nzyuenne nuddepeHranbHbIX YpaBHEHUN UMEET BaXKHeHIIee 3HaueHe B Ma-
TEMaTUYECKOU MOJATOTOBKE MHKeHepa. OOBsCHSAETCS 3TO TeM, uTo AuddepeHIab-
HbIE YpaBHEHUS NPEJICTABISAIOT COO0M MaTeMaTUYECKUE MOJIENIM CaMbIX pa3HOOOpas3-
HBIX MPOLECCOB W SIBJEHUW, TaK KAaK UX PELICHHS MO3BOJSIOT OMKMCATh HBOJIOLMIO
M3y4aeMoro IMpouecca, XapakTep MPOUCXOISIINX C MATEPUAIBHON CHCTEMOUN HM3Me-
HEHHU B 3aBUCHMOCTH OT IIEPBOHAYAIILHOTO COCTOSIHUS CUCTEMBI.

OTnuuurensHoe CBOMCTBO U PepeHlnanbHbIX YpaBHEHUI COCTOUT B TOM,
YTO MPU UX UHTETPUPOBAHUU OOBIYHO MONyYaeTCs OECUMCIEHHOE MHOXKECTBO pe-
meHnid. JlIs ypaBHEHHMS IEPBOrO IMOPSAAKA 3TO MHOXECTBO OIMCHIBAECTCS OJHOMU
MPOU3BOJIBHOM TMOCTOSIHHOM. YTOOBI BBIACIUTH M3 OECKOHEYHOTO MHOXKECTBA pe-
IIEHUH TO, KOTOPOE OMHMCHIBAET MMEHHO JIaHHBIN Ipoliecc, He0OX0UMO 3a4aTh J10-
MOJIHUTENBbHYIO HH(OPMAIIMIO, HAPUMEpP, 3HATh HayaJlbHOE COCTOSHUE Mpolecca.
Takoe TONONHUTENBHOE YCI0BUE HA3bIBAETCS HAaYaJIbHBIM YCIOBHEM.

3anavya uHTErpupoBaHus IuddepeHuaIbHOIO ypaBHEHUS MIEPBOTO MOPSAIKA
COBMECTHO C HAYaJbHbIM YCJIOBHEM HA3bIBACTCS HAYAIBHOM 3a/1a4e WIM 3aJaydeu
Komm.

Jns nuddepeHunabHBIX ypaBHEHUM MEPBOTO MOPSAKA CIEAYET pa3auyaTh
oO11iee, yacTHOE U 0c000€ pelIeHus, a TAKXKe OOLINNA, YACTHBINA U OCOOBIN MHTETPaIb.

[Ipn uHTErpUpPOBAHUM YPABHEHHUM IIEPBOIO MOPSIKA HAJIO MPEKIE BCETO OIpe-
JENUTh TUI YPaBHEHHUA, a 3aT€M YK€ MPUMEHUTh TOT WJIM MHON METOJ PELICHUS.
Hano 00s13aTenbHO OCBOUTH MPOLEAYPY NPUBEICHUST YPABHEHUS IIEPBOIO MOPAJIKA K
YPAaBHEHUIO C pa3/IEJI€HHbIMU NEPEMEHHBIMU, TaK KaK MMEHHO TaKUE YpaBHEHHS
MOYHO HEMOCPEACTBEHHO NHTETPUPOBATb.

Jst nuddepeHImanbHbIX YPaBHEHHUM N — IO TOpsJiKa 00s3aTeNIbHO 3HATH MO-
ctaHoBKH 3a1aun Koy, kpaeBoil 3a7aun, 3a1a4un Ha COOCTBEHHbIEC 3HAUCHHUSI.

B Teme, nocsieHHON MHHEHHBIM nU(depeHIIMaNbHbIM YPABHEHUSIM N — TO
MopsiJiKa, HaJl0 3HaTh TEOPEMBI O CTPYKTYpe OOIIETO pelIeHus OJJHOPOIHBIX U HEO/I-
HOPOJHBIX YPaBHEHUH, TaK KaK OHU YKa3bIBAIOT MyTh MOCTPOEHHUS OOIIETO PEIICHHUS.
OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHUE JTUHEHHBIX OJHOPOAHBIX AU(PepeHIInaIb-
HBIX YPaBHEHHH N — T'O MOPSIKA C MOCTOSHHBIMH KO3 duIueHTaMu He TpeOyeT uH-
TErpUPOBAHHUSA, & CBOJUTCS K YUCTO anredbpandeckor nmpobiaemMe HaX0XIeHUsI KOpHEi
COOTBETCTBYIOIIETO XapaKTEPUCTUYECKOTO ypaBHEHMs. Hano 3HaTh BUI YaCTHBIX
pelIeHni TMHEHHBIX OAHOPOIHBIX MU (epeHIaNbHbIX YPaBHEHUI N — TO MOpsiaKa
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C TIOCTOSTHHBIMU KOd()(PUITMEHTaMU B 3aBUCUMOCTH OT BUa KOPHEH XapaKTepucTuie-
CKOT'O ypaBHEHHUSI.

Hano 4eTko ySACHUTH alrOpuTM MOCTPOSHUS YACTHBIX PEIICHUI JTMHEHHBIX He-
OJTHOPOAHBIX UG PepeHINaTBHBIX YPAaBHEHUH METO0M MOo100pa (METOA0M HeoIpe-
JeJaeHHbIX K03 dUIMeHToB), 0OpaTUB BHUMaHUE HA TO, YTO B ITOM CJIy4ae BHU/I
YaCTHBIX PEIICHUN HEOJHOPOJHOTO YPAaBHEHMSI COOTBETCTBYET MO CTPYKTYpE 3aJaH-
HOU IPAaBOM YacTH.

Pazngen: Teopust yHKUMHA KOMIIJIEKCHOM NEePEMEHHON U ONePalMOHHOE
HCYMCJ/ICHUE

B srom pasnene, npexae Bcero, Hall0 MOHATh, YTO KOMILJIEKCHOE YHCIIO SIBH-
JOCh PACIIUPEHUEM TMOHATUS JACUCTBUTEIbHBIX YHCEI, 3HaTh OMNpEIEICHHE U TPH
(GOpMBbI 3anrcu KOMIUIEKCHOTO — 4ucia (anredpanyeckyro, TPUrOHOMETPUUECKYIO U
MOKa3aTeIbHYI0), TEOMETPUUECKYIO HHTEPIPETALMI0 KOMIUIEKCHOTO YHCiia U B3anM-
HO-0/THO3HaYHOE COOTBETCTBHE MEXIY MHOKECTBOM KOMIUIEKCHBIX YHCET U MHOXE-
CTBOM TOUYEK KOMILUIEKCHOH IJIOCKOCTU. 3HATh dopmyiy Ditnepa. KomriekcHbie duc-
Jla MOYKHO M300paXkaTh C TIOMOIIbIO BEKTOPOB HA KOMIUIEKCHOHN TIOCKOCTH. [ToaTOMy
oTepaIyl CIOXKEHHUS W BBIYUTAHHS KOMIUIEKCHBIX YHCEN MOTYT OBITh CBEIEHBI K
OTIepaIisIM CIIOKEHHUS U BEIUNTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINIOJHATH ONEPAIMA YMHOKEHUS, IEICHUS, BO3BEICHUS
B TIOJIOKUTENBHYIO CTETICHh KOMIUICKCHBIX YHCEl, 3alMCAHHBIX B TPUTOHOMETpUYE-
CKOI1 opme, U3BJIEUEHUS KOPHS N-0i CTENIEHN W3 KOMIUIEKCHOTO YncIa.

Crnenyetr oOpaTUTh BHUMaHUE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIB-
JsIeTCsl 3aMKHYTBIM, TO €CTh Jit00ast anredpandeckas ornepanus HajJ KOMILIEKCHBIMU
YHCJIaMU HE BBIBOAMT 3a MPEAEIbl 00JaCTH KOMITJIEKCHBIX YHCET.

BaxHO oCMBICIUTH MOHATHE (PYHKIIMM KOMIUIEKCHOW MEPEMEHHOM Kak O0TOO-
paXEHHs IUIOCKUX MHOXECTB (MHOKECTBA 3HAYEHHUI KOMIUIEKCHOIO apryMeHTa Ha
MHOKECTBO 3HAUCHUH (PYHKIHH). JTa T€OMETPHUUECKass TPAKTOBKA B 3HAYUTEIHHO
Mepe omnpenenser d3QHEeKTUBHOCTh METOIOB TEOPHH (PYHKIIMA KOMILJIEKCHOW Tepe-
MEHHOM, TaK KaK OKa3bIBA€TCS, YTO BO MHOTHX CIy4asxX MpU PEIICHUH 3aaa4 i 00-
JacTel cIokHOUM GopMbl (Hampumep, Npoduib Kpbljla caMoJIeTa, OTBEPCTHE HEKPYT-
0BOHU (POPMBI U T.T.) MOXKHO OTOOPA3UTH 3aIaHHYI0 00JIACTh CIIOKHOTO OUYEPTAHUS HA
o0jacTh mpocToit (opMbI (HarpuMep, Ha €AMHUYHBIA KPYT), AJII KOTOPOH COOTBET-
CTBYIOIIAs 3a]1a4ya UITH YKe PEeIIeHa, WIH PEelIeHUuEe HaXOAUTCS JOCTATOYHO MPOCTO.

Hano ycBouth, 4TO HE BCsAKask PYHKIMSI KOMIUIEKCHON MEPEMEHHOU SIBIISETCS
I depeHIpyeMOi, HO €CIIU JJIsl HEE BBIIOJIHAIOTCS HEOOXOIUMOE U JOCTaTOYHOE
yciosus nuddepenuupyemoctu (yciaoBus Ko — Pumana), To oHa obnagaer psjioM
3aMeyaTesIbHbIX CBOMCTB.

Hanpumep, BennuuHa MHTErpaja OT AHAJUTHYECKON (YHKIUU HE 3aBUCUT OT
(GOpMBI ITyTH UHTETPUPOBAHUS, & ONPENEISAETCS JMILIb €r0 HAaYaJbHOM M KOHEYHOU
TOYKaMH, UHTErpaj MO 3aMKHYTOMY KOHTYPY OT aHaJTUTHUECKON (HYHKIIUU PaBEH HY-
J10.

Hano 3Hath nentpanbHyio GopMyily TEOpUU aHAIUTUYECKUX (PYHKIIMNNA — UHTe-
rpajgbHyto Gopmyny Komm (oHa mo3BOJIIET HAXOIUTh 3HAYEHUS AHATUTUYECKOM
(GyHKIMM B 11000 BHYTpEHHEH TOYKE IBYMEPHOI 001acTu 1Mo e€ 3HaUeHUsIM Ha rpa-
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aute C. Tem caMbIM, 1O CYIIECTBY, TOHUKACTCS Pa3MEPHOCTh PEIIaeMOM 3a1a9n) U
YMETh MPUMEHATHh €€ U OCHOBHYIO TEOPEMY O BbIUETaX K BBIYHUCIECHUIO KOHTYPHBIX
MHTETPaJioB.

[Ipy u3ydeHHH OINEpPAMOHHOTO MCUUCIEHUS HAJ0 MOHATH €ro OCHOBHYIO
UJIC0: TIepeXo]l OT AEHCTBUM HaJ (PYHKIUSIMHU JEHCTBUTEIHHON MEPEMEHHON - OpH-
THHAJIOB K 0o0Jiee MPOCTHIM JICUCTBUAM Haja HM300pakeHusMu 3TuX QyHkumii. Hamo
3HaTh CBOMCTBA MpeoOpazoBaHus Jlamnaca, a Jyisi BBITIOJHEHUs 00paTHOTO Mpeobdpa-
3oBaHus Jlammaca oCBOWTH MPOIEAYPY Pa3IOKEHHs pallMOHAIBHBIX APOOEH Ha mpo-
cTeumme.

10.MeToanuyeckue peKOMeHAAIUM JIA PenoaBaTeis

[Ipexxne Bcero, cieayeT oOpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MHOTHE
pazziesbl Kypea SIBISIOTCS I HUX HOBBIMU, HE M3Y4YaBIIMMCA B IIporpaMMme CpeaHei
mKoJel. OJHAKO OHU HE TPeOyHT KakoW-IMOO0 crenuanbHON (JOMOJTHUTEIBLHOM)
MOATOTOBKU M BIIOJHE MOXET OBbITh YCHEIIHO U3YYEHbI, €CJIU CTYJEHThI OyIyT moce-
1aTh 3aHATHS, CBOEBPEMEHHO BBINOIHAThH IOMAIIHUE 33JaHUs U MOJIb30BaThCs (IIPU
HEOOXOJIMMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJIbTAIlUM B TEYECHUE KAXKIOTO CEMECTpA.
Boweamme B Kypc MaTteMaTHKU pa3/ielibl SBISIIOTCSA KIACCUYECKUMHU, B TO K€ BpeMs
OHM MPAKTHUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIMPOKOE PACIPOCTPAHEHUE IS
pelIeHUs Pa3HOro poja 3ajady BHYTPU CaMOW MaTeMaTUKHU U MPUKIAIHbIX 3a1a4. Mx
OCBOCHHME MIOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO ¥ MMUCbMEHHYIO PeUb, YCIEUTHO MPUMEHSITh HaKOIJICHHbIE 3HaHUSI B mpodec-
CHOHAJIBHOM JESTEIBHOCTH.

Heo0Oxonumo ¢ camoro Hauana 3aHATHI peKOMEHI0BATh CTYI€HTaM OCHOBHYIO
U JIOIIOJIHUTEJIBHYIO JIUTEPATYPY, @ B KOHLE CEMECTpa JaTh CIMCOK BOIPOCOB IS
MOATOTOBKHU K 3K3aMEHY.

CooOpakeHus: 1 PEKOMEHJAINH, MPUBEIACHHBIE B M. 9 pabodeil mporpamMmbl
IUISL CTYJIEHTOB, JOJDKHBI OBITh YETKO C(OPMYIUPOBAHBI U M3JI0KEHBI UMEHHO IIpe-
MO/1aBATEJIEM Ha JIEKLMSIX, TPAKTUYECKHUX 3aHITUSIX U KOHCYJIbTAIUIX.

N3noxeHne TeopeTHuecKoro Marepuana JJOJKHO COMPOBOKIATHCS UILIIOCTPA-
TUBHBIMH MPUMEPAMH, THIATETFHO OTOOPAHHBIMHU MPEIOAaBaTeeM TaK, YTOObI TeX-
HUYECKHUE TPYAHOCTH M BBIKJIAJKH IIPU PEIICHUH 33]1a4d HE OTBJIEKAJIH OT TJIABHOIO:
OCMBICJICHUSI UIEU U CYTH MPUMEHSAEMbIX METO/I0B. ClleIyeT BCeraa yka3plBaTh Ipu-
MEpbl MPAKTUYECKOTO MPUMEHEHHSI PACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUU U (op-
MYII.

[IpakTrueckue 3aHITHS JOJKHBI OBITh OpPraHW30BaHbI MPENOAaBaTEIEM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BpEMsI Ha IMEPUOJAMYECKOE BBINIOJHEHUE CTYIECHTAMHU
HEOOJBIION CAMOCTOSTENBHOM PadOThl B ayAUTOPUU JJI MPOBEPKU YCBOEHUS U3JIO-
KEHHOT0 MaTepHaia.

[IpenonaBarenb, BeAyIIMH NPAKTHUECKUE 3aHATHS, JOJDKEH COIJIACOBBIBATH
y4eOHO — TeMaTUYEeCKHUI TUIaH 3aHATHI C JIEKTOPOM, HCIIOIb30BaTh €AMHYIO CUCTEMY
0003HAYEHU.

[IpenogaBatento cieayer 10OMBATHCA CHCTEMAaTUYECKOW HEMpepbIBHOM pado-
Thl CTYJ€HTOB B TEUEHHUE CEMECTpa, HEOOXOAMMO BBISBIATH CHIIbHBIX CTYACHTOB U
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MPUBJIEKATh UX K HAy9HOW paboTe, K YYaCTHIO B Pa3HOTO POJia OJIUMITHANAX U KOH-
Kypcax.

CTyneHT NOKEH OUlyllaTh 3aMHTEPECOBAHHOCTh NMPEMOAABATENS B JOCTHXKE-
HUM KOHEYHOrO pe3yibTaTa: B MPUOOPETEHHHM OOYYalOIMMHUCA IMPOYHBIX 3HAHUM,
YMEHMI U BiaJcHUS HAKOIICHHON MHGOpMaIIUen I peleHus 3a1a4d B mpodeccro-
HaJLHOM JIEeSITEeIbHOCTH.
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CTpyKTypa ¥ conep:kaHue QM CHUILUINHBI «MaTemMaTnka»

10 HaHpaBHeHI/IIO IIOATOTOBKH
15.03.04 «<ABTOMAaTH3aLMsl TEXHOJOTHYECKHUX MPOIECCOB M MPOU3BOACTB

[Ipodune moaroToBKH

«ludpoBu3anus TEXHOJOTHYECKUX MPOLECCOB»

(bakanasp)

3aoyHas hopma oOydeHHs

Ilpunoscenue 1

Ne
n/n

Pa3zgen

Cemectp

Heneas

Cemectpa

Buabl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTY/ICeHTOB,

U TPY10€MKOCTh B Yacax

Buasbi camocTosiTeJIbHOM PadoThI

CrynenToB

DopMbI
arTecTalnu

J | II/C | JIa6 | CPC | KCP

K.P.

K.II.

PI'P | Pedpepar | K/p

3 | 3

IlepBblii cemecTp

11

Beenenne. Pazgen 1. DiemMeHTHI JHHEH-
HOI1 ajireOpslI .

Matpuus! u onpenenureny. Onepanuu Haja
MaTpuiiaMu. TpaHCIIOHMpOBaHHAsE MaTpH-
na. Onpenenurenu, UX CBOMCTBA U BBIYHUC-
JICHUS.

Botoaua 3ad0anuii_ PI'P Ne 1 no aunennoi
U_6EKMOPHOIUL_aJ12edpe U _aHaIumu4ecKou
2eomempul.

05| 05 7

1.2

OOpatHast MaTpuLa U alrOpUTM €€ BbIUHUC-
nenus. Panr marpunsl. IlpuBenenue mar-
puLbl K AMArOHAJILHOMY WM Tpamenue-
BUIHOMY BHIly. MaTpuuHas ¢popma 3amucu
CHUCTEMBl  JIMHEMHBIX  ajnreOpanyvecKux
YpaBHEHUM.

05| 05 7

1.3

Pemienne cucteM JMHEWHBIX YypaBHEHUU
meronoM Kpamepa, wmerogom ob6paTHOI
Martpuilbl, MeTogoM ['aycca. Teopema Kpo-
Hekepa — Kanemu.

05| 05 7




1.4

Pemienne nmpou3BOJBHBIX CUCTEM JIMHEM-
HBIX OJHOPOAHBIX WU HEOAHOPOIHBIX ypaB-
HeHUl MmeTtogoM ["aycca.

0.5

0.5

1.5

Pa3nen 2. DjeMeHTHI BeKTOPHOI ajred-
pbl.

JIvHeHbIe onepaluy HaJl BEKTOPaMHU, UX
cBoiicTBa. JImHeHas 3aBUCHUMOCTh 1 HE3a-
BUCHUMOCTb BEKTOPOB. ba3uc cucremsl
BEKTOpOB. PasnoskeHue BekTopa no 6asu-

cy.

0.5

0.5

1.6

CkansipHO€E, BEKTOPHOE M CMEIIAHHOE IPO-
U3BEJICHNUs BEKTOPOB, X CBOMCTBA.

0.5

0.5

1.7

Jluneiinple mnpoctpaHcTBa. basuc. Co0-
CTBEHHBIC 3HAYCHMSI U COOCTBEHHbBIE BEK-
TOPBI MATPHULIBL

CamocrositesibHass padora Nel Ha cemmu-
Hape

0.5

0.5

1.8

Pa3zgen 5. DiaeMeHTHI MAaTEMATHYECKOI'0
aHaJIM3a

UucnoBas mnocnenoBarenbHOCTh. [Ipenen
YHUCIIOBOM IIOCIICAOBATCIILHOCTH M €ro
cBorictBa. Dynknus. [lpegen dynkun.
OCHOBHBIE TEOPEMBI O TIpeenax (PyHKIUH.
Boigaua 3amanuii PI'P Ne 2 mo marema-
THYECKOMY AHAJIN3Y.

0.5

0.5

1.9

IlepBblii 1 BTOpPOHM 3amevaTeabHbIE Tpeie-
ab1. CpaBHEHHE OECKOHEUHO MajbIX U Oec-
KOHEYHO OOJIbIINX BEIMYUH. DKBUBAJICHT-
HBIC 6GCKOH€‘-IHO MaJibl€ BCJIINYUHBI.

0.5

0.5

1.10

HemnpepsiBHOCTh (yHKIIMA B TOYKE M Ha
npoMexyTke, Touku pa3pbiBa QyHKLIUHU, UX
knaccuukanus. AcCHUMNTOTHI  rpaduka
dyHKIMM, WX Kiaccu(uKanus, yCIOBUS

10

0.5

0.5
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CYIICCTBOBAHMA, MCTOAbI HAXOXICHM.

1.11

[MpousBonnas pynkuuu. ['eomerpuueckuii
U MEXaHWUYECKHM CMBICI MPOU3BOIHOM.
[IpaBuna nuddepenuupoBanus u ¢popmy-
Jbl BBIUMCIEHUS] MPOU3BOJHBIX. Talnuia
MPOU3BOJHBIX OCHOBHBIX 3JIEMEHTapHBIX

byHKIHA.

11

0.5

0.5

1.12

Huddepennman. I[IpousBogusie u audde-
PCHIMANBI BBICIIHX MOPSIKOB.

12

0.5

0.5

1.13

HpI/I6JII/DK€HHBIe BBIYUCICHUA C IIOMOIIBIO
nuddepeHmranos.

CamocrosiTesibHast pa6ora Ne2 Ha ceMu-
Hape

13

0.5

0.5

1.14

PackpbiTe HeonpeneneHHOCTEN pa3ind-
Horo tuna. [IpaBuso Jlonurans.

14

0.5

0.5

1.15

®opmyna Teistopa. Pa3noxkeHHuss OCHOB-
HBIX AJIEMEHTapHBIX (PyHKIUH 10 dhopmyse
Maxnopena. [IpuOnmkeHHbIE BBIUYMCICHUS
¢ momoIeio Ghopmysl Telnopa.

15

0.5

0.5

1.16

OcHoBHBIE TeopeMbl aupdepeHnanbHOro
UCUYHCICHUS. MOHOTOHHOCTh  ()YHKIIUH,
KCTpeMyMbl HeoOxomumble W J10CTAaTOY-
HBIE YCIIOBUS MOHOTOHHOCTH, JIOKQJIBHOTO
KcTpeMyMa. MccienoBaHue BBITYKIOCTH
rpaduka ¢yHkuuu. Touku meperuda rpa-

¢duka pyHKIN

16

0.5

0.5

1.17

OOmas cxema ucciaenoBaHUA (YHKIUU H
noctpoeHus ee rpaduka. CBoicTBa (QyHK-
U, HEMpPEepBIBHBIX Ha oTpe3ke. Hanboms-
niee ¥ HauMeHblllee 3Ha4eHUs QYHKIUU Ha
OTpE3KE.

CamocrositesibHass padora Ne3 Ha cemmu-
Hape

17

0.5

0.5

1.18

O0630pHas JICKIUs

18

0.5

3,5
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O030pHOE MPAKTHYECKOE 3aHSATHE

18

0.5

3,5

Q)OPMCI ammecmauuu

20

Bcero yacoB mo jucuMIJInHe
B NIEPBOM ceMecTpe

8 | 10

126

PI'P

caM.
pao.

Bropoii cemect

2.1

Paznen 6. @yHKIUS HECKOJIbKHX Iepe-
MeHHbIX. [Ipenen m HempepbiBHOCTH. Oc-
HOBHBIE CBOICTBA HENPEPHIBHBIX (YHKIINH.
Yacrasle nmpousBoansie. [lomubiii mudde-
pernuan. [Ipou3BoaHbIe CIOXKHON QYyHK-
L[N HECKOJIbKUX MEPEMEHHBIX

YacTHble TPOU3BOIHBIEC U AU PepeHIIHATBI
BbICIIUX MOpsaKoB. Teopema [IBapiia.
Boiiaua 3aganuii PI'P Ne 3 mo dyHkum-
SIM HECKOJIbKHMX IlepeMEeHHbIX

05| 05

2.2

IIpounsBoaHas 1o HampasiaeHuro. ['pagueHr.
KacarenpHass k kpuBou. KacarenbHas
IUIOCKOCTh W HOpPMallb K IOBEPXHOCTH.
®dopmyia Teitnopa.

05| 05

2.3

OKcTpeMyM (PYHKLIMH HECKOJIBKHX TIepe-
MeHHBIX. Heobxomumble U A0CTaTOYHBIE
YCIJIOBHS SKCTpEMYyMa.

CamocrositesibHass padora Ne 4 Ha ce-
MHHape

05| 05

2.4

Pasznea 7. UaTEerpajibHOE HCUMCIICHHE
[TepBooOpasnas. HeompeneneHHbIii WHTE-
rpal v ero cBoicTBa. Tabauia HHTErpaoB
OT OCHOBHBIX JJIEMEHTapHbIX (DYHKIHH.
Meroa HEnocpelCTBEHHOTO MHTErpUpOBa-
HUSL.

Boiiaua 3apanmii PI'P Ne 4 nmo uHTe-
IPAJbLHOMY HCYHUCICHHUIO

05| 05
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2.5

HNHTerpupoBaHue ¢ MOMOIIBI 3aMEHBI ITe-
pPEMEHHOM, MOABEICHUEM TMOJ 3HAaK IUd-
depennnana. Meron HMHTErpupOBaHUS T10
4acTsIM

0.5

0.5

2.6

HNHTerpupoBanne panydoHAIBHBIX ApoOeH
MHTErpUPOBAHUE HEKOTOPBIX BHUIOB Hppa-
[IUOHAJBHBIX QYHKIUH.

0.5

0.5

2.7

WNHTrerpupoBanne  TPUTOHOMETPUUYECKUX
byHKIHIHA.

0.5

0.5

2.8

3anauu, TPUBOASAIINE K MOHATHIO OIpese-
JeHHoro wuHrerpaia. CBolcTBa omnpeze-
JeHHoro uHrerpana. CymecTBoBaHUE Tep-
BOOOpA3HOM  HEMpEephIBHOW  (PYHKITUH.
@®opmyna Herorona-Jleitbnuna. 3ameHa
MEPEMEHHOIN U MHTETPUPOBAHUE O YaCTAM
B OIIPEJICIICHHOM MHTErpaJie

0.5

0.5

2.9

[punokeHus ONpeeICHHOTO HHTerpaia B
TEOMETPHUH W MEXaHUKE (BBIYUCIICHUE
IUIOINAAEH TUTIOCKUX GUTyp).

0.5

0.5

2.10

[MpuoxeHus: OMpPEICIICHHOrO HHTErpaia B
TEOMETPHH U MEXaHHKE (BBIYHUCICHUE [UTH-
HBI KPUBOW, OOBEMOB).

10

0.5

0.5

211

HecoOcTBeHHBIE UWHTErpasibl MEPBOrO U
BTOPOI'0 pOJA, UX CBOMCTBA.
CamocrositesibHasi padora Ne 5 Ha ce-
MHHape

11

0.5

0.5

2.12

3ajaun, NpUBOIAIIME K TMOHSATUAM Kpat-
HBIX M  KPUBOJIMHEWHBIX HWHTErPaJIOB.
JIBOMTHOHN U TPOMHOW MHTErpalibl, UX CBOM-
cTBa. BpluncieHue ABOWHBIX HHTErPAJIOB
CBEJICHHEM K MIOBTOPHBIM.

12

0.5

0.5

2.13

Paznean 8. «UucioBble 1 PyHKUMOHAIb-
Hble psaabDy Yuciosbie psaabl. CXOIUMOCTh
u cymma psga. HeobGxomumoe ycioBue

13

0.5

0.5

28




cxoaumoctu. JleiictBust ¢ pspamu. CBoii-
CTBa YHCIIOBBIX p}II[OB. 3HaKOHO.HO)KI/IT€.HB-
Hble psaabl. ['apmonnueckuii psa. [lpusna-
KU CpaBHEHUSA

Boigaua 3aganuii PI’P Ne 5 no psigam

2.14

I/ICCHGI[OBaHI/Ie CXOOUMOCTHU IIOJIOKUTECIIb-
HBIX psaoB: npusHaku JlamamOGepa, Koy,
MHTErpasIbHbIN npu3Hak Komm.

14

0.5

0.5

2.15

3Hakouepenytomuecss  panpl.  [IpuszHak
JleiiOHu1a. AOCOMIOTHAS M YCIIOBHAS CXO-
JTUMOCTh 3HaKOIIEPEMEHHBIX PAIOB.
OO6o6mennble npuszHaku [lamambepa wu
Komm

15

0.5

0.5

2.16

CreneHHble pslibl U UX cBOMcTBA. Teopema
AGens. HHTEpBam M paiuyc CXOIMMOCTH.
HuddepeHurpoBanne u HHTETPUPOBAHUE
CTCIICHHBIX PSAIOB.

16

0.5

0.5

2.17

Paner Teiinmopa m Maknopena. YcioBue
pasnoxuMocT GyHKIIUU B psaa Teitnopa
PaznoxxeHne HEKOTOPHIX (DYHKIMHA B psfn
Telnopa. [IpumeHeHHE CTENEHHBIX PSIOB
B HpI/I6JII/I)K€HHBIX BBIYUCIICHUAX.
CamocrositesibHasi padora Ne 6 Ha ce-
MHHape

17

0.5

0.5

2.18

O0630pHast JTeKIUs

0.5

3,5

00630pHOE MPAKTUIECKOE 3aHATHE

18

0.5

3,5

®opma aTTecTAllMU

19-
21

Bcero yacoB o fucuunJInHe
BO BTOPOM ceMecTpe.

10

126

PI'P

caM.
pao.

Tp

eTHH ceMecT

3.1

Pa3znen 9. O6bikHOBeHHBbIE TU(depeH-
HHMAJIbHbIE YPABHEHHSA

0.5

0.5
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OcHOBHBIE TIOHSATHUS OOBIKHOBEHHBIX UG-
(depeHIanbHBIX YpaBHEHHH (11.y.) IEpBOTO
nopsiaka. 3amada Komm, Teopema cyie-
CTBOBAHHUSI M €IMHCTBEHHOCTU €€ PEILICHUS
[TonsiTHs OOIIET0 M YAaCTHOTO pEIICHUH,
o0IIero u 4aCTHOTO WHTErpasioB. [ eomer-
PUYECKHI CMBICT OOIEero WMHTErpaiga 1.y
1-ro nopsinka

3.2

Pemenne a.y. mepBoro mopsaka ¢ pasje-
JICHHBIMHU U pa32[eJI$IIOH_[I/IMI/IC$I HepeMeH-
HBIMH, OJTHOPOJIHBIX 11.Y.

Boiraua 3aganuii PI'P _Ne 6 no 0.y.

0.5

0.5

3.3

Jluneitnple a.y. nepBoro nopsiaka Meron
BapHUallly IPOU3BOJILHON IIOCTOSTHHOM, Me-
TOJ Ipou3BeAeHU bepHyiu.
CamocrosiTesibHast padora Ne7 B ayam-
TOpHH

0.5

0.5

3.4

HuddepeHnnanbable ypaBHEHUS BBICIIAX
nopsiakoB. OcHOoBHBIE TTOHATHUS. [locTaHOB-
ka 3agaun Komwm, kpaeBoi 3amauu. UHTe-
TPUPOBAHUE YPAaBHEHUN METOIOM MOHUMKE-
HUSA NOPsIKa

0.5

0.5

3.5

JIuHeitHple OMHOPOAHBIE A.Y. N —TO MOPSI-
ka. TeopemMa o CTpyKType OOIIero perie-
HUS TUHEHHBIX OJJHOPOJHBIX 1.y. N —TO TO-
psaaka. [Toctpoenue ¢pyHIaMEeHTAIBHOM CH-
CTEMbI PEIICHUN Uil YPAaBHEHUU C MOCTO-
STHHBIMU K02 unimenramu.

0.5

0.5

3.6

Penienne TMHEMHBIX OJHOPOAHBIX MI.y. N —
T'0 TIOPsiZIKA C TOCTOSIHHBIMHU KO3 UIHEeH-
TamMu. BUJl 4aCTHBIX pelIeHud OJHOPOIHO-
ro YypaBHEHUS B 3aBHCUMOCTH OT BHJA
KOpHEH XapaKTePUCTHUECKOTO YPaBHEHUS

0.5

0.5

3.7

Pemenue MMHENHBIX OMHOPOAHBIX A.y. N —

0.5

0.5
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ro MOpsAKa ¢ TOCTOSTHHBIMU KOd(uiineH-
TamMu. By 4acTHBIX pElIEHUN B 3aBUCUMO-
CTH OT BUJIa KOPHEH XapaKTEPUCTHIECKOTO
ypaBHEHUS

3.8

JIuHeitHple HEOAHOpPOAHBIE A.y. N-TO TO-
psanka. Teopema o cTpykType oOImiero pe-
meHusi. Meton moabopa 4acTHOTO pelie-
HUA OJIA paanqHHx CliecouaJIbHbIX BHUIO0B
MIPaBOi YacTH.

0.5

0.5

3.9

JIuHeiHbIE HEOOHOPOIHBIE N.Yy. BTOPOrO
MOpsIIKA C TOCTOSTHHBIMU Kod(duimenTa-
MU C IIPOU3BOJIBHOW HENPEPBIBHON IIPaBOi
4acThi0. MeToJl BapHalMu TPOU3BOJIBHBIX
IOCTOSIHHBIX

0.5

0.5

3.10

KpaeBble 3agaun. 3amaum Ha COOCTBEHHBIE
3HAUYCHUA

10

0.5

0.5

3.11

Cuctembl  OOBIKHOBEHHBIX  AuddepeH-
UAIBHBIX ypaBHeHUH. OCHOBHBIC TOHS-
Tusl. PelieHre HOPMaJbHBIX CHCTEM JIH-
HelHbIX auddepeHInanbHbIX  ypaBHEHUH
METO/I0M UCKIIIOYEHUSI.
CamocrosiTebHasA padora Ne8 B ayam-
TOPUH

11

0.5

0.5

3.12

Pa3zoen 10. Teopusa ¢hynkuyuii komnaexc-
HOIl nepemeHHOll U OnepayuoHHoe UC-
uyucnenue. I[lonsmue ¢ynkyuu Kom-
niexcHol nepemennoti (OKII) kax omoo-
padcenusi. OcnosHvle snemenmaprvie PKII
U Ux ceoticmea
Botoaua 3adanuini PI'P No 7 no meopuu
DYHKUUI KOMRIAEKCHOU NePeMEHHOU

12

0.5

0.5

3.13

Henpepvisnocmv u ougpepenyupyemocmso
@KII. Vcnosua Kowu-Pumana. Ananumu-
yeckue gynkyuu. Konmyprnvlie unmezpansi
om ©PKIIL

13

0.5

0.5

31




3.14

Humeepanvt om ananumuueckux QyHKyuil.
Teopemvr Kowiu 015 00HOC853HOU 0b1acmu
u 0N ClodHcHo20 Kowmypa.  HMumeepans-
Has ghopmyna Kowu.

14

0.5

0.5

3.15

Psovr 6 xomnnexcnou obnacmu. Cmenen-
Hoie psaovl. Teopema Abensa. Psaow Tetinopa
u Jlopana. Paznoocenue 6 pso Tetinopa
anemenmapuvix PKII

15

0.5

0.5

3.16

Onpeoenenue nyneti u 0cobbix mouex aHa-
aumuyeckou @yukyuu. Ilonamue eviuema
@dyHKYyUU omHOCUMENbHO 0CcOo00l MOYKU
OcHnoenas meopema o eviuemax. llpumene-
HUe meopuu 8bl4emos K 6blYUCIeHUI0 KOH-
MYPHLIX UHMESPATO8

16

0.5

0.5

3.17

Onepayuonnoe ucuucnenue. I[lpeobpasosa-
nue Jlannaca. Teopemwvl o ceoticmeax nps-
Mo20 npeobpaszosanus Jlanniaca

17

0.5

0.5

3.18

Obpammnoe  npeobpaszoeanue  Jlaniaca.
Onepayuonnviti Memoo pewenus 3a0a4u
Kowu ona nuneiinvix ouggepenyuanvrvlx
VPABHEHULl ¢ NOCMOSHHLIMU KOdphuyuen-
mamu

CamocrositesibHass padora Ne 9 B ayam-
TOPHH

18

0.5

0.5

@opjna ammecmauuu

19-
20

Bcero yacoB o fucunJInHe
B TpeTheM cemMecTpe.

36

36

72

PI'P

cam
pad

Bcero 4acoB no AMCHUIUINHE HA TEPBOM
H BTOPOM Kypcax

24

30

378

PI'P

11
cam
pad




[Ipunoxenue 2

MHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS
POCCHUMCKOI ®EJIEPALTUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHUSA

«MOCKOBCKHH NOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHUI ITOJIUTEX)

Hampasnenue noarotoBku
15.03.04 KABTOMATHU3ALIIUA TEXHOJTOI'MYECKHUX ITPOIIECCOB
N ITPOU3BOJACTB»

[Tpodunp moaroTOBKH
«IludpoBu3anus TEXHOJOTHYECKUX MPOLECCOB»

®opma oOydeHusI: 3a04Has

Kadenpa maremaruku

®OH/I
OLIEHOYHBLIX CPEJCTB

MO JUCLUILINHE

MaTteMaTHKA

Cocras: 1. TacmopT (poHIa OLIEHOYHBIX CPECTB
2. OnucaHyne OLEHOYHBIX CPEACTB:
- JK3aMeHalUMOHHbIEe OUJIeThI
- KommuiekThl 3a/1aHUil 1)1 KOHTPOJILHBIX padoT
- Kommiiekt Bonpocos
- KommuiekT 3a1aHuii 11 BHINOJIHEHUS pacyeTHO-rpadpuyeckux pador

CocTaBuTeb:
noir., kK.¢.-m.H. Koran E.A.

Mocksa, 2022 rop,
38



IMOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIINI

Tabmnura

1

«MaTeMaTHKa»

®dI'OC BO 15.03.04 «ABTOMAaTH3alMs TEXHOJOTHYECKHUX MPOIECCOB U MPOU3BOJICTBY
ITpoduns noaroroBku «I{ugpoBu3anus TeXHOJOTHYECKUX MPOLECCOB»

B nporecce 0cBOCHHUS JAHHOM JUCHUIUIMHBL CTYACHT (OPMHUPYET M JIEMOHCTPUPYET CICAYIOUIHE 061enpodeccHoHAIbHbIE KOMIETEHIHH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosorust dDopma olre- Crenenn ypoBHeil 0CBO-
HHJIEKC | @OPMYJIMPOBKA (popmupoBanusa | HOYHOIO Ccpel- €HHS KOMITeTeHI il
KOMITeTEeHIUI crpa**

OIlK-1 IIpumensts ecrectBeH- | MOIIK-1.4. 3naer npuHumMnuans- | aekuus, camocro- | YO ba3oBblii ypoBeHb
HOHAy4YHbIE M OOIIEWH- | HhIE OCOOCHHOCTH MOJEIMPOBaHMS | siTenbHas pabora, | KP -BJIaJICE€T HAaBBIKAMH PabOTHI
JKCHEpHbIC 3HAaHUS, Me- | MaTeMaTU4YeCcKuX, (U3NYeCKUX U | ceMuHapckue 3a- | PI'P C OCHOBHBIMHU TOHSATHSMH U
TOABI MATEMAaTHYECKOTO | XMMHUYECKUX IPOIECCOB, MpeaHa- | HATHS T METOJIaMH B paMKax JUCIIH-
aHaJIM3a U MOJENUPOBA- | 3HAYCHHbIE JUII KOHKPETHBIX TeX- 2b TUTHHBL;

HUS B TpodeccroHaIb-
HOU JIeITENbHOCTHU

HOJIOTHUYECKHUX IPOIIECCOB
HOIIK-1.1. IlpumeHsieT ecTecTBEH-
HOHayuyHble U OOIIEHHKECHEPHbIE
3HaHUS, METO/bl MaTEeMaTHYECKOTO
aHalu3a M MOJEIHMPOBAHUS IPH
pemeHnr TMPO(EeCcCHOHANBHBIX 3a-
Jlad, UCIOJIb3YEeT OCHOBHBIE 3aKOHbI
JTUCLUTUTMH MH)KEHEPHO-
MEXaHUYECKOr0 MOJYJIs;
NOIIK-1.2. Ncnonb3yeT OCHOBHBIE
3aKOHBl €CTECTBEHHOHAYUYHBIX JHC-
LUIUTNH, PaBWIa MOCTPOCHHS TeX-

HUYECKUX CXEM M  YepTEeKew;
HOIIK-1.3. Bnageer OCHOBHBIMH
MeTOoaMH1 TEXHHUKO-

SKOHOMHUYECKOIO aHajiu3a, HaBbI-
KaM{ COCTaBJICHUS] pabOyuX MPOEK-

IToBbINIEHHBIH YPOBEHb
-cBOOOIHO BiaIeeT mare-
MaTUYECKUMH METOJaMU U
MPUHIIUIIAMA ~ TIpUOOpeTe-
HHSI, WCIOJIB30BAHUSA U 00-
HOBJICHUsI Oosiee TIyOOKHX
MaTeMaTUUEeCKUX 3HAHUIL;
-BJIaJICET PA3INYHBIMU CIIO-
cobamu cbopa, 00paboTKu U
MPUMEHEHUs] MaTeMaTHhye-
ckoil MHpOpMaIuy;
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TOB B COCTAaB€ TBOPYECKON KOMaH-
Bl

**- CoxkpatieHust HopM OIIEHOYHBIX CPEACTB cM. B Tabmwie 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

Tabmuma 2

«MaremMaTUKa)
Tabunma 1
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTHKa OL[EeHOYHOTO
Ly | OueHOUHOrO cpen- cpejicTBa HOYHOT'O CPEZCTBA B
CTBa DdOC
1 | KouTtponbHas (ca- CpenctBo NpoBepkH yMeHU NpuMeHsATh | KommiekT koH-
MOCTOSITEIbHAS) MOJIyYEHHBIE 3HAHMSI JIJIsl pEIIeHMsI 331a4 | TPOJIbHBIX 3aJaHuil
pabora, (KP) OTIpEIeJIEHHOTO TUTIA TI0 TEME MJTU pa3zie- | M0 BapuaHTaM
1y
2 | PacuetHo- CpenctBo nmpoBepku ymeHuil npuMeHATh | Komruiekt 3apanuit
rpaduyeckas pa- MOJIy4YEeHHBIE 3HAHUS IO 3apaHee OIpenae- | [ BHIMOJIHEHUS
6ota, (PT'P) JICHHOW METOJUKE JI1 pPELIeHUs 3ajad | pacyeTHO-
WM 3aJaHdid 10 MOMAYJII0 WU JUCIU- | rpaduyueckor paboThl
IUIMHE B LIEJIOM.
YcTHBII onpoc CpencTBo KOHTPOJISI, OpraHU30BaHHOE Kak | Bompockl o
cobecenoBaHme, crnenuanpHasg Oecema I1€IarOrMYecKoro | TeMam/paszienam
(YO) pabGoTHHKA ¢ OOydYaromUMCsS HAa TeMbl, | AUCLUILUIMHBI
3 CBA3aHHBIC C U3y4aeMOW IUCLHUILUIMHOHN, U
paccuMTaHHOE Ha BBIACHEHHE O0bema
3HaHUI 00yYaromerocst mo OnpeaeneHHO-
My pazJzieny, TeMe, npobieme u T.11.
Tecr, (T) Cucrema cTaHIapTU3UPOBAaHHBIX 3a1aHuii, | @OHA TECTOBBIX
4 MTO3BOJISIFOIIIAS ABTOMATH3MPO- | 3aJaHui
BaTh NPOLEAYPY U3MEPEHMsI YPOBHS 3Ha-
HUW ¥ YMEHUHN 00y4Jaromerocs.
5 | Ok3ameHnanuonHble | CpeacTBO TMPOBEPKM 3HAHWUM, YMEHHH, | DK3aMEHaIlMOHHBIE
ounetsl (OB) HAaBBIKOB. MOXKET BKIIIOYaTh KOMIUICKC | OHMIIETHI.
TEOPETUYECKUX BOIMPOCOB, 3ajad, npaktu- | [llkana oneHuBanus u
YEeCKUX 3a/laHuM. Ipoueaypa npuMeHe-
HUSL
[Ipomexounas arrecta- | Ok3ameH (D ) 1) yctHo (Y)
s (ITA) 2) mucemenHo (I1)

OdopmiieHue U onucaHue OLEHOYHBIX CPEACTB

1. ®opma npoMeKYyTOUYHOI aTTeCTAlMU: IK3aMeH.

IK3aMEeHALNOHHEIE OHJIEThI

1.1. Haznauenue: Ucnonb3ytores 1ist IpoBeieHus mpoMexyTouHoit arrectauuu (ITA) nmo auciu-
mHe "Maremaruka'.
1.2. PernmameHT 3K3aMeHa: - BpeMs Ha IOJITOTOBKY T€3UCOB OTBETOB - 10 45 MUH.
- Crtoco0 KOHTPOJIS: YCTHBIC OTBETHI.

1.3. llIkana oueHUBaHuUS:

"OTAMYHO'" - eCIM CTYACHT TIIYOOKO M MPOYHO OCBOMJI BECh MaTepHall MPOrpaMMbl OOYICHHS, UC-
YCPIbIBAOLIC, MOCICAO0BATCIIBHO, ' PAMOTHO U JIOTUYCCKHA CTpOI>'IHO Cro u3Jjiaract, HC 3aTpyAHACTCA
C OTBETOM NpU W3MEHEHUHU 3a/laHus, CBOOOJHO CIPABISAETCS C 3aJauaMy U MPaKTUYECKUMH 3aja-
HUAMMH, [TPABUIIBHO O6OCHOBBIBa€T MPUHATBHIC PCILICHU.
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"Xopomo'"- ecnu CTYyAEHT TBEPAO 3HAET NPOrPaMMHBIA MaTepHaj, TPAMOTHO U IO CYIIECTBY €ro
U3JIaraeT, He JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIAJEET HEOOXOAUMBbI-
MU YMEHUSMHU U HAaBBIKAMH TP BHIMIOTHEHUN MTPAKTHYECKHUX 3aJaHHH.
"¥Y10BJIETBOPUTEJIBbHO'" - €CJIM CTYAEHT OCBOMJI TOJBKO OCHOBHOM MaTepHuai MpOorpaMMbl, HO HE
3HAE€T OTHENIBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IpaBUIbHBIC (HOPMYTUPOBKH,
HapylIaeT MocieI0BaTeIbHOCTh M3JI0KEHUSI MPOTPaMMHOI0 MaTepHalla U UCHBIThIBACT 3aTpyAHe-
HUS B BBITIOJTHEHUH MMPAKTUICCKUX 3aIaHUH.
"HeynoB1eTBOPUTEIBHO'" - €CJIM CTYJEHT HE 3HAET 3HAYUTEIBHON YaCTH IPOTPAMMHOTO MaTEpH-
aJa, JIOMyCKaeT CepbE3HbIC OMMUOKH, C OONBITMMHU 3aTPYAHCHUSMHU BBITIOJHSIET MTPAKTUIECKHE 3a/1a-
HUSL

Kaxnoe 3aanue sK3aMeHaIllMOHHOTO OnjIeTa OleHUBaeTCs OTAeIbHO. OO0Iel OleHKOM sSBIs-
eTCsl cpe/iHee 3HaYeHUE, OKPYTIIEHHOE JI0 1I€JI0T0 3HAUYEHUSI.
1.4. KoMIUJIEKThI 9K3aMEHAIIMOHHBIX OUJIETOB BKIIIOYAET IO KaxaoMmy pasaeny 25-30 6mieToB
(XpaHATCS B IIEHTPE MaTEeMaTUUECKOT0 00pa30BaHUs).
TunoBbie BADUAHTHI OWJIETOB MPUJIATAIOTCSL.

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHIA, kadenpa «MaremaTukay
Jucummmua  «MaremaTukay
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

1. Omnpenenutenu u UX CBOMCTBA.
2. YucnoBas MOCIENOBATENbHOCTD U €€ Mpeel.
12 -1 2
3. PemmuTh mMaTpuuHOE ypaBHEHHE XB=A,eciu A= ( ) J, B :[ 0 J .
4. Haiitu yron Mexay BeKTopamu a = (1,-2,-2) u b =(2,0,).
2

5. Haiitu npou3BoiHy0 QYyHKIMH, 3aJaHHON TapaMETPUUECKU X = . ! 5 Y= 12t 5

+t +t
6. Haiitu npeaen pyHKIuN ljm YX+5F2X

x—>-1  X+1

7. Haiigure skcTpeMyMbl yHKIMU Y = x* —2x2,

YTBepxkaeHo Ha 3acemanuu Kadenpel marematuku « 08 » 11. 2022 r., mporokoin Ne 4
W.o. 3aB. kadenpoit / H.B. Bacuibesa /

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®dakynapTeT 0a30BBIX KOMIICTCHIIHIA, kadenpa «MaremaTukay
Jucummmua  «MaremaTukay
Kypc 1, cemectp 2
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IK3aMeHALMOHHBIN onJer Ne 1

1. TlepBooOpa3Has, HeompeaeICHHBIM HHTETPpaI. Tabnila OCHOBHBIX HHTETPAJIOB.
dx

45 _x+45-x
7.6

3. BBIUUCTUTH ONpeAETICHHbIH HHTETpal j3sin2 X COS XdX .
0

2. BBIUUCTUTH HEONPEIeIeHHBIA HHTErpall J

4. VkaxuTe, KAKOM U3 HECOOCTBEHHBIX MHTETPAJIOB SABJIAETCS CXOMAIIUMCS
0 o0 o0
J'\/xdx, jx’3dx, j\/ x>dx.
1 1 1

5. Haiitu yactabie IPOU3BOJHBIC BTOPOTO MOPsAKa (byHKuI/H/I 7= cos(x3 - 2xy) R yGCHHTBCH, YTO
Zr/ _ Z"
y T Swxs

YTBepxkaeHo Ha 3acemanuu Kadenpel marematuku « 08 » 11. 2022 r., mporokoin Ne 4
W.o. 3aB. kadenpoit / H.B. Bacuibesa /

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUPEXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®dakynapTeT 0a30BBIX KOMIICTCHIIHIA, kadenpa «MaremaTukay
Jucuummaa  «MaremaTukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET

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

2. Pemmuts 3agauy Kormm:
{yl' =Y, +2Y,+1, {yl(o) =0,
Y2 =21+ Y, ¥,(0) =0.
3. Jlana ¢yHKius KoMIUleKcHOU mnepemenHoii: f(z)=2Z”. IIpoBeputh, IpUMEHSs YCIOBHS

Komu — Pumana, sBiseTCs 11 OHA aHAJIUTHYSCKOM.

COSz o .
4. Berumcnuth § ————0Z ¢ momomsio HHTErpaibHOM hopmMybl Ko 1 OCHOBHOM Teo-

=32 —7-2
PEMEBI O BBIYCTAX.

YTBepxkaeHo Ha 3acemannu Kadenpel marematuku « 08 » 11. 2022 r., mpotokoin Ne 4
W.o. 3aB. kadenpoit / H.B. Bacusbesa /

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®akynbTeT 0a30BBIX KOMIIETESHIIHH, kagenpa «MaTemaTHKa»
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Jucummmaa  «MaremaTukay
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET

1. Kimaccuueckoe v CTaTUCTHYECKOE ONpeIeICHUs] BEPOSITHOCTHU TOSIBICHUSI CIIy4aifHOrO COOBITHUS, CBS3b U
pasnryre Mexy HUMH.

2. [locTpoeHune AOBEpUTEIHHOTO UHTEPBaAia Il MATEMaTHUECKOTO OKUAaHUs TIPH U3BECTHOM CpeTHEKBal-
paTHYeCKOM OTKIOHEHHH.

3. B maptun 10% HectannaptHbix netaneir. Haygauy otobpanbst 3 netamu. CocTaBUTh 3aKOH pacmperene-
HUS YMCIIa CTAHAAPTHBIX JIeTanei cpean OTOOpaHHbIX.

4. 15151 cTaTUCTUYECKOTO paclpeeieHus BHIOOPKU

X 2 5 8 10

ni 1 3 ) 2
HAWTH BEIGOPOUHYIO CPEIHIO W HCIPABICHHYIO auctepcrs D .

YTBepxkaeHo Ha 3acemannu Kadenpel marematuku « 08 » 11. 2022 r., mporokon Ne 4
W.o. 3aB. kadenpoit / H.B. Bacuibesa /

KomnuiexTbl TecTOBBIX 3aganui (T)
H KOHTPOJbHBIX padot (KP)
(mast ouenku kommerenumii OITK-1)

10 AUCHUIIJIIMHE MareMaTuka
(HaMMEHOBaHHUE JUCLUTITUHBI )

1-p1ii cemecTp

1. HaiiTi 3Ha4eHms MaTpuaHOro Muorodwiena F(A)

-1
f(x):—x3+2x2—x+3,A=( OJ
3 2

2 0 8 1 -5
2. Haiitu panr ma CIICHUEM K CTYIICHYATO

#TH T MATPUIILI IPHBCACHUCM K CTYNICHIATOMY BUAY | o, o 4 1o

1 -3 13 5 17

1 2 1
3. Beraucnuth onpenenuTenh NPUBSACHUEM K CTYIICHUATOMY BHITY 3 5 3
2 1 -
4. Haitti matpuity, oOpaTHyo maHHOH (a). Pemmth MatpudHOe ypaBHEHHE (0)
1 2 1
@ |3 -5 3 ©) 1 _ZDX -2 3 5
a - =
-3 4 3 -1 0
2 7 -1

5. Pemuth cuctemMy ypaBHeHUH. YKa3arh 00Iee U 0JTHO YaCTHOE PELIeHHUE (a).
Pemnte cuctemy ¢ momorsto 00paTHoi MaTpullsl 1 1o hopmynam Kpamepa (0)

4%, +9X, —5%X; —8X, =5 X, +2X,+ X =5
(a) 13X, +7X, —2%X,—4x, =4 (6) <3%, —5X, +3X%;, =—7
2X, + 5%, + X; +3X, =3 2X +7TX, —X; =13
1. Pacniucars paznoxkeHue BeKTopa X 110 BEKTOpam B, E],F
x=1{5-12,1}, p={1-30}, g={1-11}, r={0,-12}
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2. KonnuHeapHsb! JI1 BEKTOPbI 6 51 a ?

a={2,0,1}, b={-2,31}, p=2a+2b, q=3a-2b

3. BLIYHCIHTD TUIOMIA b 1aPAIUIEIorpaMMa, TOCTPOCHHOTO Ha BEKTOPAX & 1 b ¢ — yrom Mexy
BEKTOpaMH P U (

a=2p+q,b=p-3q, Ip|=2, [a]=2, a:%

TecToBOE 3a1aHHE 110 KOMILIEKCHBIM YHCJIaM

3AJAHHME 1

YCcTaHOBUTE COOTBETCTBHUE MCKAY KOMIIJICKCHBIM YUCJIOM U €TO MOAYJICM.

1 1-i 2\/5
2 2+ 2i J2
3 —3+4i 2
‘ J3-2i 5
° J7

3ATAHUE 2

JleficTBUTeNbHAS YaCTh KOMILIEKCHOTO uncaa (3—2i)° pasHa

BAPUAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 9.

3AIAHUE 3
Ha pucynke npezncraBieHa reoMeTprYecKas WILTIOCTpanys KoMiiekcHoro yucina Z = X +1y. To-

r71a TPUroHOMeTpHuuecKkas (opmMa 3arucy TOro Yrciia UMEeeT BUT

YA
1/2 £
0 B2 X
| OtBer | |
3AJIAHMUE 4
BekTop, COOTBETCTBYIONIMI CyMMe KOMIUIGKCHBIX yncen Z; =—1+1 u z, =2-3i, u3o0paxeH Ha
pHCyHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
Y
A, YA
2
1) ? ) A 3) ¥ 4)
1
- L - } i - -
T o x 0 T 0 X 0 F X
-2
3AJIAHME 5
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JlaHbl 2 KOMIUIEKCHBIX YHCIa Zy U Z,.

YA y

]
225°1 0

._/:?350

z, 2

Torpa aprymeHT npousBeacHUs arg(zlzz) (B rpagycax) paBeH

| OtBer ‘
3ATIAHHUE 6
JlaHbl 2 KOMIUIEKCHBIX YHCIa Zy U Z,.
Z;
22
{120 607
|\ S——
0 X 0 X

Torma apryment otHommenust arg(z,/z,) (B rpagycax) paBeH

| OtBer ‘

3AJAHHUE 7

Hatitu Mmoyns kommuiekcHoro uncia Z, ecnn Imz =3, a argz =arcsin(3/5).

| OTBer |

3AJIAHME 8

JlaHO KOMIUTEKCHOE YHCI0 Z =2+ 4/51. YCTaHOBUTE COOTBETCTBUE MEXK/Y OMEpalusIMU HaJ JIaH-

HBIM YHCJIOM M PE3YyJIbTaTaMH WX BBIITOJHCHUSI.

: zz 2/5i
/ 21l z
3 Z+7Z 9
4 -1 2 45 |
3 3
3ATAHHUE 9
Haiiti 3Ha49enus kopHs 3/—1. [Toka3aTh UX HAa KOMIUIEKCHOM MIIOCKOCTH.
| Ortser |
3AJIAHHE 10

V2

Ilycte z= £+ I—. Berauciute —2+ —
2 2 2

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

3ajaHue Mo AHAJTUTHUYECKOH reoMeTPUN
1. Haiftu paccrosiue ot Touku M, 1o miockocrn (M;M,M,):
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M, (-9;10;2), M,(0;7;-4), M, (4;8,-1), M,(-2;1;3)
X+y+2-2=0

2. BeinucaTth KAHOHMYECKOE YpaBHEHUE TPSMOM:
X—-y—-32z+6=0

-2 — 1
3. Haiitu Touky nepeceueHust npsiMOi M MIIOCKOCTH: X=c_ Y 1 3 -z ;r uX+y+2z-9=0.
4. Haiitu Ttouky P, cuMmMmerpuuHyio Touke P oTHocuTenmbHO mpsmon |: P (0; -1 3) "
x-1_y _z
1 -1 1

5. Hamucare ypaBHEHHE IIOCKOCTH ( MpOXOJslledl depe3 Touky M, u nepneHauKyIsspHO
npsivoit (MM,): M (3;2;0), M,(4,15), M,(2,-1;4).
6. HaiiTu xocuHyc yria Mexay IUIOCKOCTSIMU ¢ U &, -
0,:3x—=y+3=0, a, : Xx-2y+52-10=0
3ajanns 10 MATEMATHYECKOMY aHAJIU3Y

1. Yuciopas IOCICA0BATCIIbHOCTD. Hpe;[en YHCIIOBOM IOCJICA0BAaTCIIbHOCTH. BeckoneuHno Maibie U O€CKO-

HEYHO OOJIBIINE ITOCIEN0BATEILHOCTH. Yucio €.

2. 3 thZ
Haiiti nmponsBognyto GyHKINH Yy =
7" +5
Haiitu mpousBoanyio Y, :
a) y=arctg3ln£ 6) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e"cost, y=e'cost
y
2. Haiitu lim 11
x>=| X arctgx

1
3. [IpoBecTH MOJHOE UCCIIEIOBAaHUE U TOCTPOUTH rpaduk f (X) =X’ +=

X2

1. BsluncauTs npenenst:

n+l _ gn-1 H
1 Iim# 2. lim 3N g lim (1-3x)™"
n—w 3M2 4 §n x>01 _ X x—+0
2. BeIYHMCIuTh MPOU3BOIHBIC:
yzﬂ 2. y=arctg? 1 sinin2x
3sin(12x+1) 1-2%2
X+4 2

1. IlocTpouts rpaduk: y=——-; y=
X+2 VX+2
2. Haiitu npenensr:

_(2-n)’ =(1+nY’ . \/n+2-3/8n°+3
1) lim 5 5 2)lim
n~>oo(1+n) _(2_n) n—oo 4[n+5+n

3) Iim[znz +3) 4) lim n(\/n2 +1—n)

n—o 2n2 +1 n—w
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0, x<—-rx
3. HccnenoBars Ha HEMPEPBIBHOCTH M BBIMOJIHUTH YEPTEXK: Y =1SINX, —7 <X <0
7w, x>0

2-0ii cemecTp
BbIuucuTh HeonpeaeJeHHbIe HHTErPaJibl

1. ji 2.[x-27dx 3. [e*cos xdx 4.[2L 5. [ x cos 3xdx
2(x+/x x> —6x+18
dx x-1 X+1 dx sin® x
6. [ ——— 7. [——dx 8. [——dx 0. 10.
Ix2+6x+5 I«/x+1+2 IX2+3 j\/1—x2 arcsin x cos” X

Boruncanrthn OonpeacjJCeHHbIC HHTErPaJibl

7.6 i 1 dX 1 3 dx 6 dX
1. [ 3sin®xcosxdx 2. [——— 3.[(x-De*dx 4. [———— 5.
g g\/1+3x g( ) {x«/7+lnx {1+«/3x—2

2 2 4 1y2 J3 3 2
1+x 7. jLZ 8. sz;zxdx 9. jxgdx 10. [+/4—x*dx
"2 arctgx 1(3x+5) 0 X“+1 0 4/1+ X2 0

HecoOcTBeHHbIE HHTETPAJIbI
1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBISETCSA CXOASIIIUMCS

T\/;dx, Tx‘sdx, T\/Fdx :
1 1 1

dx

0
2. BBIUMCINTD HHTETPaJl, YCTAHOBUTB €r0 CXOJUMOCTh HJIM PACXOIUMOCTh | T
—ol+X

0
3. BbIuMcanuTh HHTErpajl, YCTAHOBUTB €r0 CXOJUMOCTD HIIH pacxoauMocth [ In xdx
1

a dx
4. BbIYHCIIUTh HECOOCTBEHHBIH MHTErpall [——=, YCTAHOBUTb €r0 CXOIMMOCTb HIIN
0

pPacxoauMOCTb.
1
5 dx
5. BEIUHCIUTE HECOOCTBEHHBIH HHTErpal _2 , YCTAHOBUTB €0 CXOANMOCTb UJIU
-1
pacxoauMOCTh.

& dx

1. Borancants HeCOOCTBEHHBIA HHTErPal | —, YCTAHOBHTH IO CXOIMMOCTb HITH

0
PaCXoauMOCTh.

BbruncauTh ABOMHbIEC HHTEIPAJIbI

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

2. [JA0-x*—y*)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. [[(x+y)dxdy, D —MHOXeCTBO TOYEK IIJIOCKOCTH, OTPAHHYCHHOE JINHUAMHA Y = X,
(D)

y=x°.
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4. [[4xydxdy, D — MHOXXECTBO TOYEK IIJIOCKOCTH, OTPaHUYEHHOE JIMHUSIMHU
(D)

x=1 y=X%X y=3X
5. [[(x* +y)dxdy, D — MHOXECTBO TOUEK TLIOCKOCTH, OTPAHHYEHHOE JTMHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
V3MEHUTD TOPSIIOK HHTETPUPOBAHKS B IBOMHOM HHTErpaje

1x? 2 6-x 1 2-
1. [ [(x*+y®)dxdy, 2. [dx [ f(x,y)dy, 3. [dy jyf (x,y)dx.
00 0 2X 0

Jy

Haiitu o0bem Tena, nmosyueHHOro BparienueM BoKpyr ocu OY ¢(urypsl, orpaHUYeHHON JMHUSAMH

y=x>, y=1 x=0.

Haiitu 06beM Tena, mosrydeHHOro BpamieHueM BOkpyr ocu OX ¢urypbl, orpaHU4eHHON JTUHUSIMH

2 2
y=x°, y’=X.
Haiitu nomaas GUryphl, OrpaHUYEHHOM THHUAME Y = X°, Y = —X+ 2
DOYHKIHH HECKOJbKHX IepeMEeHHbIX

o 4 4
Haiit yacTHBIC MPOU3BOIHBIE BTOPOTO MOPSIAKA, YOSIUTHCS, YTO ZXy =7

yX
X2—y? x® +3y?

1.2=¢€ , 2.z=cos(x*=2xy), 3.z=+y*-2x, 4. z=In(xy-x%), 5.z=X—y,6.
z=ctg(2x+3y), 7. z=sin(x’y), 8. z=e"Y, o z=xcos’y, 10. z=y’sin’x.
Haiitu rpaguent pyakuun z = f(X,y) B Touke M, (X,,Y,)

2 4 2 2

y . X" +3y : y :
l.z=—, M,406); 2.z2=——""—, M,01-)),;, 3. z2==—, M,(2-2);

Ix 0(4,6) Ixy 0(1-1) N 0(2,-2)
4. 2=x°-3y*x, M,(32).
HccnenoBaTh Ha SKCTPEMYM (PYHKIIHIO
1. z=x*—x+Yy?+2y, 2. 7=2X*+Xy—X+VY?,
3. z=x"-2x+4y-y?, 4, 7=x"-3x+3y* +4y,
5. z=x*+y? +4xy.

Psaabl
HccnenoBaTh Ha CXOAUMOCTD PSIIBI
1 Zsinzn i il—sinn 3 & N-8 4 in+5 5. ¥ ni3 5Y
aon? ‘an?+1 0 aan?+10° a5 = 7))
w N+l o 2n 0 2 _ 0 E ®
6. Z2 | 2 Z(2n+lj Y z4n2 3, o zIn 3n, 10. 102 |
= n=1\ 5n + 4 n=14n° +3 el N n=1(nN+1)In“(n+1)

BreigscHUTB, CXOAUTCS JI1 a0COIIOTHO, YCIIOBHO MJIM PACXOIUTCS PST

= (-D™ z (=1)" z (=1)"(n+2) = (-1)™ z (-1
L nz=1 3" ’ 2'nz:1(6n+2)3’ 3'n=1 6" e s 50 > nz=:1«/3n2+1'
3 (n+1)
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© n n n
r1Z::1(_1) (Zn—lj '

3. Haiiti mHTEpBaNl CXOIMMOCTH Psijia U UCCIIE0BaTh €ro MOBEACHUE Ha KOHI[aX HHTEpBaJia

= n (x)
CXOJIMMOCTHU > — .

nin+1\ 2

. 1
4. Paznoxuts B psin Teitnopa no crenensm X pynkuuto T (X) =  5xi6 UCTIONb3Ys
X" —oX+

TOTOBOE Pa3jIoKEHHE.
5. Pa3noxuts B psin Teitopa no crenensm (X —z/2) ¢ynknuto  f(X) =cosx,

HCIIOJIB3YSA T'OTOBOC PA3JIOKCHHUC.

3-uii cemecTp

TecToBoOE 3a1aHHE 110 00BLIKHOBEHHBIM AU PepeHINATBHBIM YPABHEHUAM

3ATIAHHUE 1.
VY CcTaHOBUTE COOTBETCTBUE MEKAY HOMEPOM YPaBHEHUS M €TI0 THIIOM
1) xy'+2y=x*sin2x 2) (L+y?sin 2x)dx —2ycos? xdy =0

3) y'—47y:2x\/y 4) y3+2x7Yy =x3+2y°.

- YpaBHEHHE C pa3AesIOIIUMUCS IEPEMEHHBIMH,
nuHelHoe auddepeHnaibHoe ypaBHEHHE,

- YpaBHEHHE B MOJHBIX AU depeHnuanax,
ypaBHeHue bepHyim,

- ypaBHEHUE, IPUBOJAIIEECS K OTHOPOTHOMY.

3AJIAHHE 2.

Jlano ypaBHeHme mepBoro mopsamka (5xy° + x°)dx—(y® —5x’y)dy=0 B ¢opwme, comepiamieit
muddepenrmanst. [IpuBeuTe €ro K BUAY, pa3pelieHHOMY OTHOCHTEEHO MPONU3BOIHOM.

OTtser |

3AJIAHME 3.
Jlano muddepennmansHoe ypaBHerne Y = (2k +3)x*, Torma ¢yHkmms Y =2X° sBIAETCA €ro
peuienueM npu K, paBHOM:

| OtBer |

3AJIAHME 4.

. dx
O6uwmii naTerpan udepeHImanbHOro ypaBHeHus  y2dy = —, HMMEET BH/I
X

| OTBer | |

3AJIAHHE 5.
VKaXuTe MHTErPaIbHYI0 KPUBYIO pelneHus 3amaun Komu i oObIKHOBEHHOTO I depeHnnaib-
Horo ypaBHenus Xy ' =y-1  y@) =2.
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ON ©™ >

0 X
-1

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

3ATAHHUE 6.
Jlano nuddepennuanbHoe ypaBHeHHe BTOporo mopsaka Yy" =X+ X. Toraa obiuee pemeHue
YpaBHEHMsI UMEET BUJ]

BAPUAHTBI OTBETOB:

1 1 1 1
1D y=—x*+=x3+C x+C 2) y=—x*+=x3+C,x+C
)Y 12 3 1 2 )Y 12 5 1 2

3

3) yzix‘#%x +Cx+C, 4) y=6x"+2x>+Cx.

3AJIAHME 7.
Pemenne 3amaun Ko~ y" = 2x+1, y(0)=y'(0)=0 UMeeT BUJ

BAPUAHTBI OTBETOB:

x3 x> x? x3 x3
Dy=—"+tx?® 2)y=—t—r 3)y=—mtx> 4 y=—"-x
)Y 3 )Y 35 )Y 5 )Y i

3AJIAHME 8.
Jlano nuddepeHnmanbHoe ypaBHEHHE BTOpOro mopsiaka 2Xy" —Yy' =0, Torma ero o0riee pemicHue

UMeeT BU
| OtBer | |

3AJJAHHUE 9.
Jlano muddepennuanbroe ypaBHeHHE BTOporo mopsaka Y'ctg4x+4y =0, Torma ero obiiee pe-

IHICHUC NUMECT BU]L
BAPUAHTBI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=-C;sin4x+C,.
3AJIAHHUE 10.
Kopuu xapaktepucrudeckoro ypasuenns pasusi Ky =K, =1, Ky, =+2, Torma dynnamen-

TaJgbHas CUCTEMA PEIICHUI JTUHEHHOT0 OJHOPOAHOTO MU((HEepeHIINATFHOTO YPAaBHEHUS C TTOCTOSH-
HbIMU KO3 ureHTaMu OyJIeT UMETh BU/T
BAPUAHTEI OTBETOB:

1)y, =€, y,=e*, y;=cos3x, Yy, =sin3x
2) ylze—x, y2:e—2x’ y3:(_:’SX, y4:e—3x

3) y, =€, y,=e”*, y;=cos3x, Yy,=-sin3x

4 y,=e%, y,=xe¥, y,=e*, y,=e?

X

3AJAHHME 11.
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Kopuu xapakrepuctuueckoro ypaBHeHus pasubl K, =k, =5, k,, =5%1i. Torga obmee pemenue

JIUHEWHOTO OTHOPOIHOTO N depeHITNaTBHOTO YpaBHEHUS C MMOCTOSTHHBIME KO3 duiimentamMmu 0y-
JIeT UMETh BU;
| OtBer ‘ |

3AJIAHME 12.
M3BecTHa (yHIaMEHTaJbHAs CHUCTEMa PEIIEHHH OJHOPOIHOrO JHHEHHOro IuddepeHInanTbHOro

ypaHenus: Y, =1 y,=X, Y,=x’. Torja 4acTHOe pelicHHE YPAaBHEHHS, YIOBIETBOPSIONIEE
HavaneHBIM yenoBusiM  Y(0) =2, y'(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%

3AJIAHME 13.
Oyukius Y =C,e* +C,Xe" sBisiercs 00LMM PElICHHEM JIHHEHHOTO OHOPOAHOTO T hepeH -
aJIbHOTO YpaBHEHUSI C MOCTOSIHHBIMH K03((pULIMEeHTaMu, TOTJa ero XapakTepuCTHUECKOe ypaBHe-

HUE UMEET BUJL
BAPUAHTBI OTBETOB:

1) k2-1=0 2) k®’-k=0 3) k2+2k+1=0 4) k?-2k+1=0.

3AJIAHME 14.
Ooriiee pemienne quddepenimanbHoro ypasuenus Yy'+4y' +3y =0 wumeer Buz

| OtBer ‘ |

3AJIAHME 15.
YaCTHOMY  pEIICHHIO  JHHEHHOrO  HEOMHOpOAHOro  AuddepeHIranbHOoro  ypaBHEHHS
y"—3y'+2y=2x-1 1o BuIy €ro npaBoi 4aCTH COOTBETCTBYET (YHKIIHS

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

3AJIAHHUE 16.
Jlano nuHelHOe HeoaHOpoiHOE Aud depeHIInaTbHOE YPaBHEHHE C TOCTOSIHHBIMU KO3 puimeHTaMmu

2y"+Yy'+2y =xe*sin2x. 3amucarh BH] YaCTHOTO PEUICHHS C HEOIMpPEACICHHBIMU KOd(duImeH-
TaMu
| OTBer | |

3AJIAHHME 17.
JlaHo nuHeliHOe HeoaHOpoiHOe Aud depeHIInaTbHOE YPAaBHEHHE C TOCTOSIHHBIMU KO3 puireHTaMmu
y"+4y=2ctg2x. B kakoMm Buje cieayeT MCKaTh YaCTHOE PEIICHHE HEOTHOPOIHOIO YpaBHEHUS
METOIOM BapHaIlMH MPOU3BOJIBHBIX MOCTOSHHBIX ?

| OtBer | |

3AJIAHHE 18.
Perienue kpaeBoii 3amaun  y" = 2X +1, 0<x<3, y(0)=1 vy(@)=9/2
HUMEET BH/T
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3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+x?—3x+1 2)y=%+x?—3x+1 3)

3 2 3 2

y:X_+X__Ex+1 4) y:x—+—+—x+1.
3 2 3 3 2 3
3AJJAHHUE 19.

Jlano nuddepennuansroe ypapaenue Y = y°* +2x u HavansHoe ycnosue Y(0) =1. Torma nepsbie

TPU YICHA Pa3JI0KEHUS €0 PEIIEHUs B CTEIICHHOU PsiJl UMEIOT BUJL
BAPUAHTBI OTBETOB:

1) 1+x+5x> 2) 1+x+0,25x* 3) 1+x+0,5%° 4) 1+x+25x%

3AJIAHHME 20.
! — 3 '
OOmee pemeHne cucteMsl TU(QHepeHINATBHBIX YPaBHEHNN {y:t Y2
Y =2Y1-Y,

HMEET BU]I
BAPHUAHTBI OTBETOB:

y, =C.e*+C,e™¥, y, =C.e? +C,e”,
1 2 2 5

) y2 = §C192X _Cze_sx ) y2 — _gcle_zx _Cze—Sx

y, =C.e” +C,e¥, y, =C.e? +C,e¥,

3) 2 4) 2

Y, = ECle2x +Ce™ Y, = —ECle2X +C,e™,

TecToBoe 3a1anue 10 QYHKIMAM KOMILIEKCHOW ITepeMEeHHOM
(HaMMEHOBaHUE JUCLUIUINHBI)

3AJIAHME 1
3aaHNI0 KaKuX JABYX JACHCTBUTEIBHBIX (QYHKIIMHA JCHCTBUTEIHLHON MEPEMEHHON KBUBAJICHTHO 3a-

5,2
JlaHIe KOMIUTEKCHOH (DYHKITMH KOMIUTEKCHO# nepemenHoit f (z) =e™ ?

| Ortser ‘
3AJIAHHUE 2
V2 A2
VkakuTe 3HaUe€HHE KOMIUIEKCHOro jJorapudma Lnz mpu z= 5 +1 ER
| Otser | |
3AJIAHHUE 3

Jlana QyHKIMS KOMIUIEKCHOH mepemenHoii: f(z)=1Z”. IIpoBeputs, puMeHss ycioBus Komm —
Pumana, sBiseTcs 11 OHA aHAIMTUYECKOM.

| OtBer | |
3AJAHUE 4
o . 1
VkakuTe NepBble YEThIPE WICHA PA3JI0KEHUS QYHKIIMH KOMIIJIEKCHOH NEPEMEHHONH W = 1772 B
-7

psan Tetinopa mo crenensm Z.

| OtBer | |
3AJIAHHUE 5
zdz
Beraucnuts uHTErpan 5 :
=427 +9

| OtBer | |
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3AJIAHME 6

n

o0
OnpeienuTe paaryc CXOAMMOCTH Piia Z—l :
n=0 (1 + I) n
| OtBer |
3AJJAHME 7
. . . z+1
Haiitn cymMmmy BbIYeTOB (DYyHKIIMM KOMILIEKCHOM nepemenHon f(z) = m OTHOCHUTEIIBHO

€€ 0COOBIX TOYCK.

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

3AJIAHUE 8

Pemmte omepanuoHHeIM MeTonoM 3amady Komm  gns  nuddepeHnumansHOro  ypaBHEHUS:

y'—4y=e", y(0)=0.

Vkazanue: Opurunany f(t)=e"' coorBercTBYyeT H306paxkenue F(p)= Ll
+

| Ortser |

4-plii cemecTp
TecToBOE 3a1aHHE 110 TEOPUHN BEPOATHOCTEH M MATEMATHYECKOI CTATUCTHKE

3AIAHHME 1

KomnuectBo CHOCO6OB pacnupeCacCsiCHUA TPCX MPU3O0BLIX MCCT B OJIUMIIMAAC MO TCOPUU BCPOATHO-
crei cpeau 10 y4acTHMKOB paBHO

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

3ATAHHME 2

W3 ypHBI, B KOTOpOW HaxoAsaTcss 6 OenbIX U 4 4epHBIX Iapa, U3BJIEKAOT Haymady 2 mapa. Torma
BEPOSITHOCTH TOT0, YTO 00a 1mapa OyayT OenbIMH, paBHA

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

3AJIAHHUE 3
B xpyr pamuyca R Opormiena touka. Torma BEpOITHOCTh TOTO, YTO OHA TOMAJIET B 3aIITPUXOBAH-

HYI0 00JacTh, paBHA
YA

T - B T -
o X

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

3AJIAHHUE 4

Hecosmectnbie coobitus A, B,C me 06pasyror nmosnHyro rpynmy coOBITHIA, €CIIM MX 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).

3AJJAHME 5
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Bpocatot 2 monetsl. CoObiTHS: A - repb Ha nepBoii MoHeTe, B- 1udpa Ha BTopoii MOHETE SBISIOT-

csi:
BAPUAHTbBI OTBETOB: 1) HeCOBMECTHBIMH ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMU  4) 3aBHCHMBIMHU.

3AJIAHHUE 6

Crynent 3Haet 20 BonpocoB nporpammsl u3 30. Toraa BeposITHOCTh IIPaBUIIBHOIO OTBETA HA 3 BO-
poca paBHa

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

3AJTAHHUE 7

B nepBoii ypHe 6 Oenbix U 8 yepHBIX IIapoB, BO BTOpOW 7 OenbIX W 3 4epHbIX Iiapa. M3 Haymauy
B3SITOH YpHBI BBIHYT O/IMH 11ap. Torza BeposiITHOCTh TOTO, YTO ITOT IIAp OKa)KeTCsl OeIbIM, paBHA
| OtBer | |

3AJIAHME 8
CO6I)ITI/IC A Moxer HACTYIIUTh JIMOIb ITPU YCJIOBUH IMOABJIICHHA OAHOTO M3 2-X HECOBMECTHBIX CO-

oertuii B, n B,, oOpasyromux nosinyto rpymmy. M3BectHbl BepostHocTh P(B)) =2/3 u ycnoBHbIe
BepositHoctn Py (A)=1/3, Py (A)=2/5. Toraa BeposATHOCTH COOBITHS A pasna
BAPUAHTBHI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3ATAHHME 9

JuckpeTHas ciiydaiiHasi BEIMYMHA 3aJ]JaHa 3aKOHOM paclpeieNIeHUs] BEpOATHOCTEM
X 1 3 5
P 0,1 03 06

Torna eé Gpyukuus pacnpenenenus sepositiocteit F (X) umeer Bun

BAPUAHTbBI OTBETOB:

0 npu X<1 0,1 npu X<1

0,3 1<x<3 0,4 1<x<3
1) F(x)= s 2) F(x)= mpu i<

0,6 mpu 3<x<5 1 npu 3<x<5

1 npu X>5 0 npu X>5

0 npu X<1 0 npu X<1

01 1<x<3 01 1<x<3
3) F(x)= npu A< 4) F(x) = Py 2s

04 npu 3<x<5 03 npu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJIAHHME 10

HemnpeprsiBHas ciydaitHas BeIUYMHA 3a]jaHa HHTErPaIbHON (QYHKIIUEH
0 npu X<0,

pacnpenenenus BeposTHocTelr F(X)={x*/9 mpu 0<x<3,
1 npu  X>3.

Torna niotHocTh BepostHocTel T (X) nmeer Bun

| OtBer |

3AJIAHME 11
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I'paduk mmorHocTH BepostHocTe f (X) mokasan Ha pucyHke. Torna 3HaueHue a

fx)A
a \
0 2a X

paBHO
BAPUMAHTHI OTBETOB: 1)05 2)1 3)+2  4)2.

3ATAHHME 12
JuckpeTHas ciiydaiiHasi BEJIMYMHA 3aJ]JaHa 3aKOHOM pacIlpeieNIeHUs] BEpOATHOCTEM
X 0 1 3
P 0,2 03 05
Torga e€ MaTeMaTUYECKOE OKUJAHUE U JUCIIEPCHS] PABHBI
| OtBer ‘

3AIAHHME 13

BepOHTHOCTB IIOABJICHUA COGBITI/IH A B 30 He3aBHUCHMBIX HCIIBITAHUAX, IIPOBOJUMBIX IO CXCMC
bepuymnnu, pasua 0,6. Torga nucnepcus yucia MOSBICHUH 3TOT0 COOBITHS paBHA

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

3AJIAHHUE 14
HemnpepriBHas cimydaifHas BeJMUMHA pacmpesereHa paBHOMepHO Ha uHTepBaie (6, 10). Torma eé
MAaTCMAaTUUYCCKOC OKNJAaHNUC U NUCTICPCUSA COOTBCTCTBCHHO PABHBI

| OtBer ‘ |

3AJJAHHUE 15
HenpepriBHast cinydaiiHas BenuurHa X IOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpeiesieHus ¢ MaTe-
marndeckuM oxuganueM M (X)=a=20. BepostHocTs e€ monaganus B uarepsai (20, 25) paBHa
0,4. Torga BeposiTHOCTB €€ nonaaanus B untepsan (15, 20) paBHa

| OTBer | |

3AJIAHHUE 16
CratucTtuueckoe pacrpeeieHe BHIOOPKU UMEET BUT
X 2 4 S) 8

i

n 2 5 7 6
|

Torna oTHOCUTENBHAS YAaCTOTa BapUaHThl X, =4 paBHa

| OtBer |

3AJIAHUE 17

ITo BeIOOpKE 0O0BeMa N =100 mocTpoeHa THCTOrpaMMa 4acToT.
na
h
1

oOMN O 0O

4 8 12 16 X

Torna 3HaueHue a paBHO:
| OtBer | |
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3AJIAHHUE 18
W3BecTHO CcTaTUCTHUYECKOE pactpeielieHie BEIOOPKU
X. 6 7 10 12 13

n 5 6 8 7 4

Torna e€ BeIOOp3aouHas cpennss X, paBHa

| OtBer | |

3AJIAHHUE 19
Jlana Bbibopka o0bema N. Ecnu kaxaplil 31€eMeHT BHIOOPKHM YMEHBIIUTH B TPU pas3a, TO BHIOOp3a-

ouHas cpeansas X, .

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

3AJIAHHUE 20
Mona M, u MeanaHa M, BapuUalMOHHOIO psja

X. 12 13 15 16 18 20

n. 4 9 18 14 11 5

I
PaBHBI
| OTBer |

3AJIAHHUE 21
Bri6op3aounas cpenHsis A1 JaHHOTO CTaTUCTUYECKOTO pacipeesieHNs BHIOOPKU
X. 2 4 5} 8 10

n, 4 7 14 8 7

paBHa X, =6. Torna Beibop3aounas aucrepcus D, pasha
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHME 22

Haiitu noBeputenbHbI UHTEPBAN JUIsl OLIEHKH ¢ HAaJeKHOCThIO ¥ = 0,95 Heu3BeCTHOro mMaremaTH-
4eCKOro OKMJIaHWS HOPMAJbHO PACIpPE/IEICHHOrO Npu3HaKa X TIeHepalbHOW COBOKYMHOCTH X,
ecau u3BecTHb 00beM BbIOOpKU N =30, BbIOOp3aoyHas cpenuss X, = 2500, cpenHee kBagpaTHye-

CKOE€ OTKJIOHEHUE IeHepalbHOM COBOKYNHOCTH o =100, KBaHTMJIb HOPMAaJbHOTO PACIpEAEICHUS
t=2,58.
| OtBer ‘ |

3AIAHHME 23
[Tpu mocTpoeHNH ypaBHEHUs JMHEHHOW perpeccun Y Ha X © Yy =ax+Db momyuens! cnemyromme

pesympratel: I, =0,5, o, =2, o, =11. Torxa BeIOOpOUHBI KOX)PUIMEHT perpeccuu OYIeT paBeH
BAPUAHTBI OTBETOB: 1)055 2) 1,1 3) 0,22 4) 0,275.

3AIAHHME 24
Bribopounoe ypaBHeHue nmHeitHON perpeccun Y Ha X umeer Bua: Y =2X—3. Torna BeIOOpod-

HBIA K03(pPULIMEHT KOPPENSIUN MOKET OBITh PaBEeH
BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.

3AJAHHME 25
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Ecnu ocHoBHas runotesa uMmeet Buag H,: a =16, To koHKypHpyromiel OyaeT rumnoresa:
BAPUAHTBI OTBETOB: 1) H,: a<16 2) H,: a<l6
3) H:a>16 4) H,: a>14

O1neHKa «OTJIIMYHO» BBICTABIIAETCS CTYAEHTY 3a 95 — 100% npaBuiIbHBIX OTBETOB,
OLIEHKA «XOPOIIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OLICHKA «YJOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKa «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIILHBIX OTBETOB.

KommuiekT Bonpocos (YO)
(nast ouenkn komnerenun OIIK-1)

JUHEMHAS 1 BEKTOPHAS AJITEBPA

Matpuiibl, TUTIBI MATPHII.

Onepanuu ¢ MaTpuilamMu, UX CBOMCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPHIL.

Marpuynas ¢hopma 3aIuCH CUCTEMBI IMHEWHBIX aJITeOpandecKuX ypaBHEHUH.

Onpenenurenu U X CBOUCTBA.

[Tonsitue onpenenurenss. MUHOPHI U anredpanyecKue A0MOTHEHUS.

CucreMbl TUHEHHBIX anTeOpandecKuX YpaBHEHH, OCHOBHBIC MMOHSATHUS M OIPEICIICHUS.

[TpaBuno Kpamepa pemenusi cucteM JUHEHHBIX YPAaBHEHUN.

OOpatHas MatpuIia U €€ BEIYUCICHHE. Y CIIOBUE CYIIIECTBOBAHMS OOPAaTHOW MaTPHIIBI.

10 Pemenue cucreM nmuHEHHBIX anreOpandecKux ypaBHEHHI METOJIOM OOpaTHOM MaTpPHIIBI.

11. Meron I'aycca pemieHus cucTeM JIMHEHHBIX ypaBHEHUH.

12. Permenue nmpou3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHEHUH MeToioM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanesu.

14. OgHOpoaHBIC CUCTEMBI TUHEWHBIX ypaBHeHUN. KpuTepuii cyecTBOBaHNUS HETPUBHUAIBHBIX pe-
HICHUH.

15. TlonsTie BEKTOpa M JIMHEHHBIC OTIEPAIMH HAJl BEKTOPAMHU, CBOMCTBA ONIEpAITUH.

16. JTuneitHast KoMOWHAIUST BEKTOPOB.

17. JIuneitHas HE3aBUCUMOCTh M JIMHEWHAsI 3aBUCUMOCTh T€OMETPUUYECKHX BEKTOpOB. Kputepnii
JIMHEVHOMN 3aBUCHUMOCTH.

18. Tlonstue 6a3uca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbIN 0a3uc. Pa3noxeHne BeKTopa 1Mo BeKTopaM Oa3uca.

20. YnopsimoueHHasi Tpolika BEKTOPOB.

21. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BECHIE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oaswce.

22. Y cnoBusl OPTOrOHAJIBHOCTH, KOJTMHEAPHOCTH U KOMIIAHAPHOCTH BEKTOPOB.

23. JIuHeiHbIe POCTPAHCTBA.

24. Matpuia niepexoja oT 6a3uca kK 6asucy.

25. CobcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS MATPHUIIBI.

©CoNo~WNE

MATEMATHYECKHUM AHAJIN3

HOH}ITI/IG HepeMeHHOﬁ BCIIMYUHBI U O6J'IaCTI/I €€ UBMCHCHUSI.

NMoHsATHE (HYHKIIMOHALHON 3aBUCUMOCTH, Ki1acCHpUKaIus §YHKIIHMA.

OHpGI[eJIeHI/Ie 1 THUITIBI LII/IC.]'IOBOI\/'I IIOCJICA0OBATCIILHOCTH.

[Ipenen unciaoBOM MoOCIEAOBATEIBHOCTU. AprU(MEeTHUECKHE OTIEpalliK Ha/l MOCIEA0BaTEIbHO-
CTsAMMU.

APwnh e

58



o

oo

10.

11.

12.
13.

14.
15.

16.

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

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

SourwdE

7.
8.
9.
10.

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

Bropoii 3aMeuaTenbHbli Ipeaet.

[Tpenen ¢ynkuuu. Onpenenenus. ['eomerpudeckass HHTEpIpeTalns NOHATUS Tpenena QyHK-
uuu. CBoMCTBa MpEIEIoB.

beckoneuno maibie, 6eCKOHEUHO OObIIMe (PYHKITUH.

IlepBblil 3aMedaTenbHbIN IPEaed.

beckoHeyHO Manble BEIMUMHBL. DKBUBAJIEHTHBIE OECKOHEYHO MaJble U UX MCIOJb30BaHUE NPU
BBIYUCIICHUH TTpeesioB. Tabmuiia 5KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepsiBHOCTD (YHKITMK B TOYKE W Ha mpoMexyTke. OgHoctoporHue npenensl. Kinaccudu-
Kallis TOYeK pa3pbiBa rpaduka.

CroiicTBa (yHKIIMM, HETIPEPBHIBHBIX Ha oTpe3ke (Teopembl Belepmrpacca, bonbsiiano — Kommn).
[IpousBoanas. 'eomerpudeckuii u pusnyueckuit cMpica npousBogHoU. KacarenbHas 1 HopMab
K TUIOCKOH KPUBOM.

Tabmuia mpoN3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUHA.

CBs13b MEXY CYIIECTBOBAHUEM ITPOU3BOJHON (PYHKIIMU B TOUKE U HEMIPEPHIBHOCTHIO (QYHKITUN
B TOH 7K€ TOYKE.

[Ipon3BogHAs CyMMBI, TPOM3BENCHUsI, YaCTHOTO. [Ipon3BoaHas ciokHOW W 00paTHOM (yHK-
1107078

[Tpon3BoHAs TapaMETPUUECKH 3aJaHHON (YHKIIUH.

[IpousBoaHas GyHKUINH, 3aJaHHON HESBHO.

HuddepennmpoBanne cI0KHON MOKa3aTEIbHOU (PYHKITHH.

Huddepenuupyemocts. Juddepennuan. ['eomerpuueckuit cMbica nuddepeniuana.
[TpousBoaHbIie U MU PEpeHIIHATBI BRICIIUX TOPSIKOB.

OcHoBHbIe Teopembl auddepennnansHoro ucuuciaeHus (reopema @epma, Teopema Posst, Teo-
pema Jlarpanxa, Teopema Kormm).

IIpaBuio Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. @opmyna Teitnopa. OctaTounsiit wien Gopmyinsl Tei-
nopa B ¢popme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIHH.

OkcrpemyMm. Heobxonnmoe yciaoBue s3kcTpeMmyma.

JloctaTouHbIE YCIOBUS IKCTPEMYyMa.

Jloctarounoe ycinoBue Bo3pactanus (yObIBaHUS) (QyHKIIHH.

HawnGoupiiee 1 HanMeHbllee 3Ha4eHHS (YHKIIUHA Ha OTPE3KE.

BhImykI10cTh, BOTHYTOCTb, TOUKA Ieperuda. JlocraTouHoe yClIoOBHE BOTHYTOCTH (BBITYKIIOCTH).
Heobxomumoe ycinoBue Touku neperuoda. Jloctatounoe yciaoue neperuoa.

OO1m1ast cxema OCTPOCHUS U HCCIeI0BaHUs Tpaduka QyHKIIUH.

OYHKIIMU HECKOJIbBKUX ITIEPEMEHHBIX

Omnpenenenre 1 reOMETPUIECKUN CMBICT (PYHKIIUHU IBYX NEPEMEHHBIX.

JluHun ypoBHS GYHKIMHU ABYX NEPEMEHHBIX.

YacTHble TPOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUECKUI CMBICT
@DyHKIUHN HECKOJIBKUX NEPEMEHHBIX, MOHATHUE MOJIHOTO Au(depeHnmana.
JuddeperurpoBanue CI0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

ITpon3BoHbIE BBICHIMX MOPSIKOB (PYHKIIMU HECKOJIBKHMX IepeMeHHBIX. CMelIaHHbIe TPOU3BO/I-
Hele. Teopema IlIBapua.

ITpon3BosnHas GyHKIMN HECKOJIBKHUX MIEPEMEHHBIX 110 HAIIPABICHUIO.

ITpon3BoiHas MO HANPABICHHUIO U TPAJAUEHT CKAJISIPHOTO MOJIS.

OKeTpeMyM (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

Heo6xoanMoe u 10cTaToOyHOE YCIOBUS 3KCTpeMyMa (PyHKITUH IBYX MEPEMEHHBIX.
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0.
1.
. Beruucnenue momaay v IJIMHBI KPUBOH, 3aJaHHOW YpaBHEHUSMH B ITapaMeTpuuecKkon hopme.
13.
14.

NHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasHas, HeonpeaeneHHbINH HHTErpal. Tabaua OCHOBHBIX HHTETPAJIOB.
3amMeHa NEPEMEHHON U MIHTETPUPOBAHUE 110 YACTSAM B HEOIIPEAECIIEHHOM MHTErpalie.
WHTerpupoBanue ¢ IOMOIIBIO IOJBEACHUS 101 3HaK AudQepeHnmania.
HNHTerpupoBanne parmoHaIbHBIX APOOECH.

WNHTterpupoBaHue 10 4acTsM U 3aMEHA IIEPEMEHHOM B OIIPEIEICHHOM UHTETpae.
WuTerpupoBanne TpPUrOHOMETPUYECKUX (PYHKIIHNA, OCHOBHBIE TPUEMBI.
WuTerpupoBanue UPpallMOHAIBHBIX (YHKITUI.

YHuBepcanbHas TPUTOHOMETPUYECKas TOACTAHOBKA.

OnpenenenHblii nHTErpai u ero cBoiictea. dopmyna Heiotona — JleitOnuma.
[IpunioskeHus onpeaeeHHOro HHTErpaja K peuIeHHI0 TeOMETPUYECKUX U (PU3MUECKUX 3a1a4.
Brrunciienune miomanei ¢ noMoIbIo ONMPEAEIEHHOr0 HHTErpaa.

Brruncnenue miomaan KpUBOJIMHENHOIO CEKTOPA B OJISPHBIX KOOPAUHATAX.

Bbruucnenne miomaneii B NpsIMOYrOJbHBIX M IOJIAPHBIX KOOPJAMHATaX € IMOMOINBIO OIpe-
JIEJIEHHOT0 MHTErpaJa.

Beruuciienue JUIMHBL YT ¢ TOMOIIBIO ONIPEIEIIEHHOI0 HHTErpaa.

Beluncnenue 1uHbBL 1yrd KpUBOH, 3aJaHHOM IapaMETPUYECKHU.

Beruuciienne o6bema Tena BpalieHus ¢ MOMOLIbIO OIPEEICHHOI0 HHTErpaa.

Brruncnenue miuomaayn noBEpXHOCTH Tejla BPaIllCHHUSL.

Heco6cTBeHHBIE MHTErpalibl IEPBOT0O U BTOPOro THMa. IIOHATHS CXOAUMOCTH U pacXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

HecoOcTBeHHbIE MHTETPAIBI OT Pa3pBIBHBIX (YHKITHH.

KpartHble, KpMBOJIMHEHbIE HHTErPAJIbI

JIBOMHOM MHTETpa, ONIPENEIICHUE U CBOMCTBA.

[IpaBuia BeIUKMCIIEHUS IBOMHOTO HHTETpaa.

HekoTopsie mpuiiokeHust TBOWHOTO WHTETpasia (K BEIYUCICHUIO IUIOMA e, 00beMOB, CTaTH-
YECKMX MOMEHTOB, MOMEHTOB UHEPLIMM, KOOPAUHAT LIEHTPA TAKECTH.

TpolHOM UHTErpai, ONpeAeICHUE U CBOUCTBA.

KpuBonuHelHbIi HHTErpaJl IEPBOro THIIA .

KprBonuHeliHbII HHTErpa BTOPOro THUIA.

HeoOxoaumoe 1 0cTaTOYHOE YCIOBUSI HE3aBUCUMOCTH KPUBOJIMHEWHOTO HHTETpajia OT MyTH
MHTETPUPOBAHUS.

PSIJIBI

YucnoBble NONOKUTENbHBIE psAbl. [loHATHE CyMMBbI OecKOHEUHOTO psia. Cxondiuecs U pac-
XOJSALINECS PAIBIL.

Heobxoaumblil mpu3HaK CXOAUMOCTH, TEOPEMBI CPAaBHEHUS.

[Mpusznaku Janambepa u Koum, nHTErpaibHbII MpU3HAK.

3HaKonepeMeHHbIE PsAJIbl, A0COMIOTHAS U YCIIOBHASL CXOAHUMOCTb.

Teopema JleiibHUIIA O CXOTUMOCTH 3HAKOYEPEAYIOIIUXCS PSIIOB.

DyHKIIMOHAJBHBIE PSAIbI, pABHOMEPHAs CXOJIUMOCTb, MpU3HaK BeiepmTpacca.
Crenennsle psizibl, TeopeMa AGerns, HHTepBall U painyc CXOAUMOCTH CTETICHHOTO psifa.
Psin Tetinopa. YcnoBus pa3noxxuMocTu GyHKIMH B psan Teinopa.

Paznoxenue B pan Teitnopa HeKOTOPBIX PYHKIUH (TaOIMUYHBIE PA3TI0KEHUS).
[Tpumenenue psina Teitiopa kK IPUOTUKEHHBIM BBIYUCICHUSM.
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OBbBIKHOBEHHBIE IU®GPEPEHIIMAJIBHBIE YPABHEHU A

OcHOBHBIE TOHATHS TEOPUH OOBIKHOBEHHBIX AU(PPepeHInanbHbIX ypaBHEHUIN NEPBOrO MOPSI-
Ka: omnpejereHne 0OBIKHOBEHHOTO AU(QepeHINATBHOTO YpaBHEHUS, (OPMBI 3aITUCH OOBIKHO-
BEHHOTO AU (PepeHIINATILHOTO YPaBHEHHS IIEPBOTO TOPSIKA, MMOHATHS OOIIEro M YaCTHOTO pe-
HICHW, OOIIEero U YaCTHOTO HMHTETPaJioB.
[TocranoBka 3anaun Komwm m1s nuddepennuanbHoro ypaBHeHUS IEPBOTO MOPSAKA.
Teopema cyIiecTBOBaHUS M €AWHCTBEHHOCTH pelieHus s AudepeHnanibHOro ypaBHEHUS
MEPBOTo MOPSIKA.
I'eoMeTpuueckuii cMBICT OOIIETO UHTErpaia OOBIKHOBEHHOTO .Y. IEPBOTO MOPSAKA.
JuddepenunanbHpie ypaBHEHHs IEPBOTO MOPSIIKA C Pa3ACICHHBIMUA U PA3ACISIONUMUCS Tie-
PEMEHHBIMHU.
Jluneitnble quddepeHranbable ypaBHEHUS MIEPBOro Mopsaaka. MeToa Bapualuu MpOU3BOJIb-
HOM MOCTOSIHHOM.
Huddepenunansupie ypaBHeHUs N-T0 nopsaka. OCHOBHbIE MOHATHS: (OPMBI 3aITUCH, TTOHSATHUS
0O0IIero M YaCTHOTO PeIIeHUH.
[TocTanoBka 3amaun Komm u kpaeBoi 3aaaun 1j1si 0OBIKHOBEHHOTO Ju(PepeHIInaTbHOTO ypaB-
HEHUS N-TO TOpsAKa.
WnTerpupoBanue nuddepeHnanbHbIX YpaBHEHHH N-TO MOPsiAKa METOIOM MOHMKEHUS MOPSII-
Ka.
Jlunetinbie omHOpoHBIE MU depeHInanpHbIe ypaBHEHU N-r0 mopsiaka. OOnme cBOMCTBa pe-
LIEHUI: TOHATHUS JIMHEWHO 3aBUCUMBIX M JIMHEMHO HE3aBUCUMBIX PELIEHUW, ONPEACITUTEN
Bponckoro, monsitue GpyHIaMEHTATBHON CHCTEMBI PEIICHUH,
Teopema o cTpyKType 00IIero pemieHusi 0OBIKHOBEHHOT'O JIMHEHHOr0 OJHOpOAHOrOo audde-
PEHIMAIBHOTO YpaBHEHUS N-TO MOPSAKa.
Jluneitaple oqHOpOIHBIE MU (depeHIaTbHbIE YPAaBHEHUS N-TO TOPSAIKA C MOCTOSSHHBIMU KO-
s urmentamMmu. XapakTEPUCTUIECKOE YpaBHEHHE, €ro CBs3b ¢ AuddepeHInaTbHBIM ypaBHE-
HUEM.
By gacTHBIX pemieHnii JUHEHHOTO OTHOPOAHOTO IU(QEPEeHIIMATBHOTO ypaBHEHHUS N - TO
MOpsIIKa C TIOCTOSTHHBIMU KOd(h(PHIIMEeHTaMHU B 3aBHCHMOCTH OT BHJA KOpHEU XapakTepu-
CTHUYECKOI'0 YpaBHEHUS.
Jlunelinple HeomHOpPOAHBIE nupdepeHnanbHble  ypaBHEHUS. TeopemMa o CTPYKType oOIIero
pelieHus.
Pemenne nuHEHHBIX HEOMHOPOIHBIX NU(DPEepeHITNANTBHBIX ypaBHEHUH C MOCTOSHHBIMH KO3(-
¢unmentamu. Metoa noadopa 4aCTHOTO peleHus AJis IPaBbIX YyacTeil Buaa

f(x)=P,(x)e”, f(x)=M cosBx+ Nsin gXx,

f(x) = P(x)e™ cos gx + Q(x)e™ sin Sx.

Pemienne NMHEWHBIX HEOMHOPOAHBIX AH(QPEpEeHIINATHHBIX YypaBHEHUN METOJOM BapUaIluu
MIPOU3BOJILHBIX TTOCTOSIHHBIX.
[TocTanoBka u pemnieHue 3aa91 Ha COOCTBCHHBIE 3HAYCHHUS.
Cuctembl muddepeHnmanbabiXx ypaBHeHHH. [lonsTHE HOpManbHOU cucTeMsbl. [ToHsTus oOre-
r'0 M YaCTHOTO PeIIeHUH cucteMbl. Teopema o mpuBeneHuu nuddepeHnansHOr0 ypaBHEHUS
N-To MopsiAKa K HOpMalbHOM cucTeMe. MeTo ] HCKITIOUEeHUS HEU3BECTHBIX.

TEOPHUS ®YHKIIU KOMIIJIEKCHOM NEPEMEHHOM
1 ONEPAITMOHHOE UCYHUCJIEHUE

Onpenenenre (yHKIUN KOMIUICKCHOM mepeMeHHOU. [loHsaTHe (QyHKIMM KOMIUIEKCHOW mepe-
MEHHOH KaK OTOOPaKECHHUS.

Omnpenenenne 1 CBOMCTBa OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMI KOMIIEKCHON TIEPEMEHHOM.
Jlorapudmudeckas GyHKIHS KOMIJIEKCHON TIEPEMEHHOM.

61



o No O

10.

11.

12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.

=

SN

~

9.
10.

11.
12.
13.

14

HenpepwiBHOCTh U nuddepenimpyemMocts GYyHKIIMN KOMIUIEKCHON niepeMeHHoi. Y cnoBus Ko-
m — Pumana. Tlonstre ananuTrueckon QyHKIIUH.

Omnpenesnenue 1 CBOMCTBAa MHTETPAIOB OT (PYHKLIUH KOMIUIEKCHOM MEepeMEHHOM.

Teopema Komu 1151 0 THOCBSI3HOM 00JIaCTH.

Teopema Kot jy1st ci103KHOTO KOHTYpa.

Wuterpanbras dopmyna Komu. BberdmciieHne KOHTYPHBIX HMHTETPATIOB € TMOMOIIBIO WHTE-
rpanbHOit popmyiel Korm.

HNHTerpanbHOE NpEeACTaBICHUE MPOU3BOIHON OT aHATMTUYECKON (DYHKITHH.

CreneHHble psiibl B KOMIUIEKCHOM o6mactu. Teopema AGens. OGmacTh CXOAUMOCTH CTEIEHHOTO
psAla B KOMIUIEKCHOM 00JIacTH.

Teopema o pasznokeHun (YHKIUKM KOMIUIEKCHOW TiepeMeHHOW B psn Teiimopa. Pasnmunbie
dbopwmpbl 3amucu psana Teinopa. ObmacTe U paanyc cxoauMmocTu psaa Teimopa.

PaznoxeHne 0CHOBHBIX AJIeMEHTapHbIX (GyHKUUHU B psif Teitnopa.

Psin Jlopana. O6macts cxogumoct psiga Jlopana.

Krnaccudukanus 0coObIX TOYCK aHATTUTUIECKON (DYHKITUH.

[TonsiTue BhIYeTa PYHKIIUU OTHOCUTEIIBHO 0000 Toukr. OCHOBHAs T€OpEMa O BhIUETAX.
@opMyIBI AJ1s1 BRIYUCIECHUS BEIUYETOB (DYHKIIMHA KOMIUJIEKCHOW MTEPEMEHHON OTHOCHTEIHHO
IIPOCTOTO IMOJIIOCA, MOJIF0ca N —To MopsAKa.

Brruncnenne KOHTYPHBIX HHTETPAJIOB OT (DYHKIIMK KOMITJICKCHOM MEPEMEHHON ¢ TOMOIIIBIO BhI-
YETOB.

Omnpenenenue npeodbpazoBanus Jlamnaca, MOHITHS OPUTHHAIA U U300paKESHHUS.

TeopeMbl TMHEHHOCTH U300pAKEHHS U TIOIOOHSI.

Teopembl cMeleHrs N300paXKeHUS U 3ama3bIBaHus.

Teopembr nuddepenimpoBanus opuruHaia u 1uddepeHIupoBaHus U300paKESHUS.

TeopeMa UHTErpUPOBAHUS OPUTHHAIA.

O6parnoe peoOpazoBanue Jlammaca. CrtocoObl HAXOXKIEHUS OpUTHHAIA.

OnepanoHHBIA METO/ PEIICHHs THHEWHBIX HEOAHOPOIHBIX MU (epeHIINATbHBIX YPABHEHUN C
MOCTOSTHHBIMH KO3 HUITMEHTaMH.

TEOPHUS BEPOSATHOCTEMN

Bupl cimygaitHbIX COOBITHIA.

Krnaccudeckoe ¥ CTaTUCTHYECKOE OMPECIICHUsT BEPOSTHOCTU MOSBICHHS COObITHA. OCHOB-
HbIe (OPMYITBI KOMOWHATOPHUKH.

[IpyHUMI CTAaTUCTHUYECKOM  YCTOMYMBOCTH  OTHOCHUTENBHBIX 4YacTOoT. CBS3b M pa3iinyuue
MEXAY KIIACCHYECKUM U CTAaTUCTUYECKUM ONPENEIECHUSIMH BEPOSATHOCTH.

I'eomeTpuueckoe onpenenaeHne BeposiTHOCTH. 3aaayda broddona.

Anrebpa coObitrii. [ToHATHS CyMMBI U TIPOW3BEICHUS COOBITHH, UX TEOMETpUYECKass WHTEp-
nperanus. OCHOBHBIE 3aKOHBI AJIT€OPBI COOBITHIA.

Teopema cioxeHUsI BEpOATHOCTEH JIsl HECOBMECTHBIX COOBITHH. CIIEe/ICTBUS U3 HEeE.

Teopema cioeHUsT BEpOSATHOCTEH JJISI COBMECTHBIX COOBITHIA.

Teopema yMHOKEHHsI BEPOSITHOCTEH Il 3aBUCUMBIX U HE3aBUCUMBIX  coObITuH. [loHsTHE
YCIIOBHOW BEPOSITHOCTH.

Teopema 0 BEpOSTHOCTH MOSIBICHUS XOTS OB OJTHOTO COOBITHSI.

dopMyiia MOJHON BEPOATHOCTH.

®opmyna bepnymiu.

JlokanpHas 1 uHTErpanbHas reopemsl Jlamnaca.

OnpeneneHue U TUIMBI CIy4alHbIX BeJW4KH. [loHATHE 3aKOHA pacnpenesieHus CiydaiHOW BeIu-
yuHbl. Psap pactipenenenus.

. UnterpanbHas GpyHKIus pacnpeneneHus BeposTHocTeld. OnpeneneHne, BEpOITHOCTHBIN CMBICTT

Y CBOMCTBA.
[ImoTHOCTB BeposTHOCTEH. OnpeneneHue, BEPOSATHOCTHBIM CMBICI U CBOMCTBA.
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15. Csi3p M@Ky HHTErpaJIbHOM (YHKIMEH pacrpeneneHusi BepOSTHOCTEH U IJIOTHOCTBHIO BEPO-
ATHOCTEH.

16. Onpenenenuie, BEpOATHOCTHBIA CMBICT U CBOMCTBa MaTeMaTUYECKOTO OXKHUAAHUS VIS TUCKPET-
HBIX Y HETIPEPBIBHBIX CIIy4alHbIX BEJIUYHH.

17. Onpenenenue, BEpOSITHOCTHBIN CMBICT M CBOMCTBA IUCIIEPCHH.

18. buHOMUANBHBIN 3aKOH pacIpeIeIeHuUs.

19. Cpennee n HauBeposTHEiiIIee YKciaa MOSBICHHH COOBITHS MpU OMHOMHAIBHOM pacIpesere-
HUU.

20. 3axoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacrpeiesieHUusI BEpOSITHOCTEH.

22. moka3aTeNbHBIN 3aKOH pacIpeIeIeHUs] BEpOITHOCTEH.

23. HopmanbHBIN 3aKOH pacIpeiesieHusi BEeposiTHOCTEH. BeposTHocTh monamganus HOPMaJbHO
pacIpenesIeHHON Clly4YallHON BEJIUYMHBI HA IIPOU3BOJIBHBIA KOHEYHBIM UHTEPBAIL.

24. BeposTHOCTh TOMAJaHUs HOPMAJIbHO PACIpEACIICHHON CIIy4yallHOW BEIMYMHBI HA WHTEPBAJ,
CUMMETPUYHBIM OTHOCUTENIBHO CpeaHero 3HaueHus. [Ipasuio tpex curm. Teopema JlsmyHosa.

25. [IpenenbHBIC TEOPEMBI TEOPUU BEPOSTHOCTEH.

MATEMATHYECKAS CTATUCTHUKA

=

[IpeameT 1 OCHOBHBIE 33/1a4l MATEMAaTUYECKON CTAaTUCTUKH.

[TonsaTtue o BeIOOpOYHOM MeToJie. ['eHepanbHast u BEIOOpP3a0yHasi COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MaTeMaTHYECKON CTaTHUCTUKH (BapUAIlMOHHBIN psl, YaCTOTa, OTHOCUTEIb-

Hasl YacTOTa, CTATUCTUYECKOE pacpeesICHHe BEIOOPKN).

OMnupuueckast pyHKLIUS pacrpeesneHus: BBIOOPKH U ee CBOMCTBA.

[Tonuron 4acToT M MOJIUTOH OTHOCUTEIBHBIX YacTOT.

I'ucrorpamma 4acToT ¥ OTHOCHUTEIBHBIX YaCTOT.

Toueunsle OIIeHKH MapaMeTpoB pacnpeaenaeHus. TpeOoBaHUs K OLICHKAM.

Bri6op3aounas cpegnsis. CBOMCTBO YCTOMYMBOCTH BHIOOPOYHBIX CPEITHHX.

Bri6op3aounas u ucpaBieHHAs TUCTIEPCUU.

10 WNHTtepBanbHble OLEHKU. /[OBEpUTENbHBIM MHTEPBAI U JOBEPUTENIbHAS BEPOATHOCTh. [loHsATHE
TOYHOCTH OLIEHKHU.

11.TloctpoeHue AOBEPUTEITHLHOIO WHTEpBaja JJIs OIEHKH TeHEePATbHOM CpeHEH NPH H3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12.TloctpoeHue TOBEPUTEIHLHOTO MHTEpBAJA IS OIEHKH T€HEPAIbHOW CpeaHEel MpHU He- U3BECT-
HOM CpE/IHEM KBaJipaTudeckoM oTkiIoHeHuH. Ciryuyail manoil BeiOopku. Pacnipenenenue Ctoio-
JICHTA.

13. YrpoieHHbIE METO/IBI pacdeTa CTATUCTUYECKUX XaPAKTEPUCTUK BHIOOPKHU. Y CIOBHBIE BapHaH-
Tbl. MeTo mpou3BeACHUM.

14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

wn

©ooN A

15. Kpurepuii Y 2 IIupcona.

16. KoppensunoHHas U perpecCuoOHHasi 3aBUCUMOCTH.

17. YpaBHeHue BEIOOPOUHON perpeccuu.

18. BribopounbIit KOG OHUIMEHT perpecCum.

19. Beibopounsiiit K03(pPULIHEHT KOPPEALIUH.

20. CBs13b MeX Ty BEIOOPOUYHBIMU KOA(DPHUITMEHTAMU PETPECCUN KOPPEIISALIHH.

KoMmiekT 3anaHuid 1151 BLINOJHEHUS
pacdyeTHo-rpapuyeckux pador (PI'P)
(mast ouenku kommerenuun OITK-1)
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10 AUCIUIIJIIMHE Marematuka
(HaMMEHOBaHHUE JUCLUTITUHBI)

Auredpa
PI'P Ne 1, vactn 1
-11 0 2 0 2
3amanue Nel. Jlanpl matpuniet A=| 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts geiicteus: A2 +8B' .
3ananue Ne2. TTponomkuts nanHoe MarpuuHoe paBeHctBo (2A+3B)* —4A* ~6AB =...

Y IPOBEPUTH €0 Ul MaTpull A U B U3 NepBoro  3aJaHus.
3aganue No3. BEIYHCIUTD OMPEACIUTENb ABYMS CITIOCOOAMU: Pa3IOKEHUEM TI0 TIEPBOM CTPOKE U
Pa3IoKEHUEM T10 TIEPBOMY CTOJIOITY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3anmanue Neo4. JInst naHHOM MaTpHIlBl HAaliTH 0OpaTHYI0 MaTpuily. Caenats IpOBEpKY.
1 0 2
1 1 0.
-1 2 3

3amganue Ne5. Pemmnts MarpuuHoe ypaBaenne AXB =C (wmaiitu X). Cuenats mpoBepKy.

eSS

3aznanue Ne6. Haiitu panr maTpuisl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yactsp 2
3aganue Nel. Pemnts cucremy MerosioM Kpamepa. Caenats mpoBepKy.
X, +4X, =X, = -2
2X +2X, +3%, =7
3% +6x,-2X%;, =1
3aganue No2. Perute cucremy u3 Nel meroom 0OpaTHOM MaTpUIIBL.
3aganue No3. Pemuts cuctemy u3 Nel metonom ["aycca.
3ananue No4. Pemuts HeoqHOpPOIHYIO crcTeMy MeToqoM ["aycca. Halitu oOriee pemieHre u 4acT-
HOE pellIEHuE.
X + X, +2X;+3X, =5
3%, +2X, — 4%, — 2%, =1
SX, +4x, + 4x,=11
3anmanue NoS. Pemuts omHOpOAHYIO cuctemy MetogoMm ["aycca. Haiitu obmiee pemenne u @CP.
2%, +6X, —9%, —-9%x, =0
4x, -5+ X%, =0
3% +3X, = 7X; —4%,=0"
X, —3X, + 2%, +5X, =0
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PI'P Nel, yacts 3
3ananne Nel. TTokasaTh, 4To BEKTOpHI M, N, 5 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3IOKHUTH

BekTop @ mo atomy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).
3amanue No2. Jlanbl BekTopel M W N . BBIICHUTH — KOJUTMHEAPHBI JIU BEKTOPHI A U b.

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

AN
3amanne No3. Haiirn | @], ecn | M| =6+/2, || =2, (M,M)=135", a=6m-m.
3amanue Ned. Jlan A ABC. Haittu £ B, ecmn A(1;-1;2),B(3;3;2),C(7:1;2).

3amanue No5. Ilpu kakux 'x' BeKTOpsl @ U D mepneHmuKyaspHbI?
a=(x;1;,-4),b=(x-3;12; x).

3amanue Ne6. Halit momas mapauieaorpaMMa, IIoCTPOEHHOTO Ha BekTopax a u b .

A
N o _ N T
a=2m-5n,b=m+n, |m=12,|n|=3, (m, n)=g.
3ananue Ne7. Haittu mnomanps tpeyroasauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aymanue Ne8. Jlansl BekTopsl @, D, C . BBIACHUTE — KOMILIaHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI He
KOMILIAaHApHBI, TO HAUTH 00bEM MapauiesIenuIie1a, TOCTPOCHHOT0 Ha BEKTOpax a, b,Cu orpe-

JeNIUTh — KaKylo TPOMKY OHU 00pa3yloT.

a(l;-1;5),b(2;4;-2),c(3;0:1).

PT'P Ne6
3amanue Nel. Haiitu coOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIE BEKTOPBI JMHEHHOTO orepaTopa, 3a-

. -4 1
JTAHHOTO B HEKOTOPOM Oazuce Marpuiieid A= 7 o)

HeonpeneseHHblii HHTErpaJl
HaiiTu uHTErpajbl.

1.J‘\/tg7X+Sd ) J-sm2x

x4l . J.cos(2—5\/§)

cos’ X cos® x I 2xij/)|(n_ 4 I m 2Jx dx
6. j (1-3x)cos5xdx 7. _farcthfdx 8. Ie_XCOS5XdX 9. J.x In x+3)dx 10. jwiHAf)dx 11.
J.(Z—x)lni/;dx
12. I(x2+3x—1)3sxdx 13. J.Bxsinzgdx 14. J‘(8x—3)cos§dx 15. I(ﬁ—Sx)sin xdx
16. [(x~1)’In* (x~1)dx 17. j—amfzi‘(”d X 18. j—dCZ':XX:TSiX X 19. j —4x +1)3X

20. J X +2x% +2x+1

dx 21. jsin“ 2xcos® 2xdx 22. jsinz X cos? 3xdx
NG +1 X +x+2)

OnpeneneHHbIH HHTETPaJI
1. Haiitu nmomanas GUrypsl, orpaHMYeHHON rpagukaMu GyHKITUH.
2. Haiitu nomaap GUrypsl, OrpaHU4eHHON JIMHUSMH, 33JJAHHBIMHA YPaBHEHUSMU B TOJISIPHBIX KO-
OpJHMHATAaX.
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3. Haiitu 06beM Tena, 00pa3oBaHHOTrO BpamieHueM Guryp. /s HeueTHbIX BAPHAHTOB — OTHOCH-
TesIbHO ocH 0X, ISl YEeTHBIX BApUAHTOB — OTHOCUTENBHO ocH 0.
4. BblYMCIUTD AJIUHBI IyT KPUBBIX:
a) 3aJaHHBIX YPaBHEHUSMH B NIPSIMOYTOJIbHON CHCTEME KOOPAMHAT;
0) 3a/JaHHBIX YpPaBHEHHUSIMH B MOJSIPHBIX KOOPJMHATAX — IS YETHBIX BAPHAHTOB,
YPaBHEHUSIMU B TapaMeTPUUECKOi (hopMe — /17151 HEUETHBIX BapUAHTOB.
5. BBIYMCIUTD MJIOIIAIN TOBEPXHOCTH, 00Pa30BaHHOM MPH BpalleHUN BOKPYT ocu 0X KpHBOH.
6. BplunciauTh HeCOOCTBEHHBIE HHTETPAIbl UM YCTAHOBUTH UX PACXOAUMOCTb.
Ycnosus 3anau

1) y=x12, y=1/(1+x%) 2) r=sin‘ep 3 x*=2y, y=|
4a) y=e", 0<x<In5 40) r:3(l—sin(p) —-7l2<p<-716

1
[xIn? xdx

6) [— X
){(Zx 1)J_ 1 o

KparHbie, KpuBOJIMHEHbIE HHTETPAJIbI

5 y=1/x, 3<x<4

2 2y
1. M3MeHUTH NOpPSANOK HHTErpUpOBaHys B ABoitHOM uHTerpane [dy [ f (X, y)dx.
0 y-2

2. Berumcauts 00beM Tena, OrpaHHueHHOTO TTOBEPXHOCTAMU  X° + Y2 =4X, z=X, Z=23X

3. BBIYHCIUTE MEXaHUUYECKHUE XapPaKTCPUCTHUKHU IIJIACTUHEI - YCJIOBHSA, 3aJar0Ine l'IJ'IaCTI/IHy:
AABC, A(0;0), B(—3;0), C(0;1) Haiiti X, Y,.

OO0bIkHOBeHHbIE TU(PepeHIUATbHbIE YPABHEHUS

1. HapucoBaTh HHTErpadbHYIO KPUBYIO ypaBHeHus )/ = X - Y, npoxopnsmyro

yepe3 Touky M(2;3/2).Pemuth ypaBHEHHE METOI0M U30KJIHH.
Pewnts ypaBHeHus:

2. \J4+y*dx—ydy = x’ydy,

2
3 oW _Y 8 g

dx x* X
4 dy 3x+2y+1
©dx Xx+1

5. xe’ dx+ (X e’ +tg))dy=0.

Pemnts 3anaun Komn 11 ypaBHEHUI:

6. W_2_3V Y@ =1,
dx x° x
7. 4y + X%y = (x* +8)e *y?, y(0) =1.
8. Pemmth ypaBHEHHE: X2y +xy" = i
N
9. Pemmts 3amauy Komu:  y” =18sin’ycosy, y(l):%, y'(2)=3.

Pemmnths ypaBHEeHHUS:
10. V" + "= x,
11, y""+5y"+7y"+3y =(16x+20)e*,
12. y"+ 25y =2c0s5x —sin5x + e
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13.

14

15

16.
17.

18.

" _gyioy— -
VY = e

. Pemmts kpaesyto 3amauy: y"'+2y'+5y=-3sin2x, y(0)=1, y(%) =0.
. Haiitu coOcTBeHHbIC 3HaueHUss A ¥ COOCTBEHHBIC (DYHKIIMHU Y 3a/1auu:
y'+Ay=0, y(0)=0, y'(b)=y(b).

Pemmnths ypaBHEHHUS:

x*y" +2xy’' -6y = xInx,
y'—xy'—4y=0.
Pemnts cucteMsl ypaBHEHUN:
X’z +5xz+4y =0, 19 7'=y-z, 20 y' =4y —3z+sinx,
y' =1z Cly'=z-y. " |z'=2y-z-cosx
DYHKIUH KOMILICKCHO NepeMeHHOoi
. 3amucarh KOMIUIEKCHOE YUCIIo & = —31 B TPUTOHOMETPUYECKOH U TIOKa3aTeIbHOM popMmax U 1mo-

Ka3aTh €ro IOJIOKCHUE Ha KOMIUIEKCHOH miockoctd X0y ¢ ykazaHWeM MOIYJIS M apryMEHTa.
BeimonHuTh yKa3aHHbIE JEHCTBUS C ABYMS KOMIUICKCHBIMH uuciamMu a=-31 u b=-1-1i:a

+b a—b ab, ab at 3a.

. Beraucnuts dynkmuio W=2—3shz® npu z = -1 — i ¥ nokas3aTh 4ucna Z 1 W Ha KOMILIEKCHBIX

mockocTsx X0y u uOo.

. [Toctpouts oToOpaskenue obnactu D Ha mmockoctu X0y Ha TuiockocTh UOp ¢ moMombpo QyHK-
UM KOMIUIEKCHOM MepeMEHHON W = €7,
o) R
x=2
0 D
2 4 x
x=4
] B =)
. HaiiTu Bce Hynu 1 0ocoOble TOUKH (PYHKITUH KOMITJIEKCHOU MTEPEMEHHOM M yKa3aTh UX THII
_1-chz
2°-32+2

. [IpoBeputh (HyHKIMIO KOMIUIEKCHOM IEpEeMEHHOW W =C0S2Z+3shz Ha aHaIUTHYHOCTH W

HaWTH €€ TPOU3BOIHYIO.

. Boraucnute onpenenéHHblii HHTErpa GyHKINN KOMITJIEKCHON TepeMeHHON
2+i

[ ze*dz.
1

. Beraucnute uHTETpan GyHKIIUA KOMIUIEKCHON TIEPEeMEHHOW 10 3aMKHYTOMY KOHTYpy C, mpu-
MeHsIsl UHTerpanbHyto ¢popmyny Komu u reopemy Ko o Beryerax

z-1 ol
imdz, C:lz=2.
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8. Haiitu uso6paxenue F(p) mo Jlamnacy ¢yHkimy aeiicTBuTensHOM nepemennoii f(t) = 2e7%cht +
e'sint.
9. Haittu opurunan f(t) mo ero usobpaxenuto no Jlamiacy

1
F(p)=——-
p*+1
10. C nomomsio npeobpazoBanus Jlamiaca pemmts 3aaa4y Komm mist nuneitHoro nuddepeHim-
aITBHOTO ypaBHEHUS c MTOCTOSTHHBIMH kod(purmenTamu

y"—9y =sh3t, y(0)=0, y'(0)=0 (t>0).

Kpurtepun onenkn:

- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIM OH PEryJsipHO B TEUEHHE CEMECTpa MpPEJCTaB-
JIJ1 pCIICHUSA 3aia4d, BBIMIOJIHWII ITOJIHOCTBIO BCC 3aJlaHUA U UX 3alllUTUII, OTBCTUB HAa BOIIPOCHI IIpC-
1oJ1aBaTes;

- OLIEHKA «HE 3a4T€HO» BBICTABIACTCA CTYICHTY, €CJIIM OH HEPETrYJIIPHO B TEUYECHHUE CEMECTPA IIPE-
CTaBJISUI PEIICHUS 3a/1a4, BHIIOIHMII 3alaHKs HE IIOJHOCTBIO MIIM BOOOILIE HE NMPEACTaBIsUT paboThI
Ha IMPOBCPKY, JOITYCKACT CYHNICCTBCHHLIC HCTOYHOCTU B OTBCTAX HA BOIIPOCHI MPLCIIOAaBaTCIIA.
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