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1. Ileaun ocBOEHUS TUCHMILIMHBI

K O0CHOBHBIM I1€JISIM OCBOCHUS TUCIUILIMHBI «MaTeMaThKay CIIeIyeT OTHE-
CTH:
- BOCIIUTAaHHUE Y CTYJECHTOB 00IIell MaTEMaTHIECKON KYIbTYPHI,
- MpUOOpETEeHNEe CTYACHTAMH IIHPOKOTO Kpyra MaTeMaTHYCCKUX 3HAHWHA, YMEHUU U
HaBBIKOB;
- pa3BHUTHE CIIOCOOHOCTH CTYJEHTOB K MHAYKTUBHOMY U JIETYKTUBHOMY MBIIIJICHUIO
HapsAy C Pa3BUTHEM MATEeMaTHYE€CKOW UHTYUIUN;
- YMEHHE CTYJACHTaMH Pa3BUBATh HABBIKM CAMOCTOSTEIHLHOTO U3y4YeHUS yueOHOU U
Hay4YHOU JIUTEPATYPhl, COJIEPKAIICH MaTEMAaTUUECKUE CBEICHUS U PE3YIbTAThI;
- (hopmupoBaHHEe y CTyJeHTa TpeOyemMoro Habopa KOMIIETEHIINM, COOTBETCTBYIOIINX
€0 HAIMPaBJICHUIO TTOJTOTOBKH U 00ECIIEYMBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha
PBIHKE Tpya.

K oCHOBHBIM 3aJa4aM OCBOCHHUS JHUCIMIUIMHBI «MareMaTukay CIeTyeT OT-
HECTH:
- OCBOCHHE CTYJICHTAaMH OCHOBHBIX TMOHSATHH, METOJOB, (JOPMHUPYIOIIMX OOIIYI0 Ma-
TEMaTHYECKYIO0 MOATOTOBKY, HEOOXOAMUMYIO ISl YCIEITHOTO PEIICHUs MPUKIIATHBIX
3a/ay;
- IOATOTOBKY CTYACHTOB K JICSITEILHOCTH B COOTBETCTBUHU C KBaTU(PUKAIIMOHHOM Xa-
PaKTEpHUCTUKON OakajaBpa IO HaIPaBJICHHIO, B TOM 4YHcClIe (hOPMUPOBAHHUE YMEHUM
HCIIOJIb30BaTh OCBOCHHBIC MAaTeMaTHYECKUE METOAbI B MPO(PECCHOHATBLHON JeATEIb-
HOCTH.

2. Mecto nucuumiiunabl B ctpykrype OOII 6akanaBpuara

JucrumnHa «MaremMaTHKa» OTHOCHTCS K o0s3aTeapHOM dacTu O010ka b1. Ee

n3ydeHue o0ecreuynBaeT n3yueHne JUCITUTLINH:
B 6a3zoe601i wvacmu.

- husmka,

- ”H(OPMAITMOHHBIC TEXHOJIOTHH,

- TEOPETUUYECKAS MEXAHUKA;

- COIIPOTUBJICHUE MATEPUAJIOB,;

- CTPOUTEIbHAS MEXAHUKA,

- TEOpUSsl YIIPYTOCTH C OCHOBAaMHU T€OPUM TUIACTUYHOCTH U TTOJI3YUYECTH,

- MEXaHMKa KUJIKOCTH M ras3a,

- 3JICKTPOTEXHHUKA U DJIEKTPOHUKA;

- TEOPETUYECKNE OCHOBBI TEIJIOTEXHUKH;

- UH)KCHEPHAs reoJe3us;

- METPOJIOTHS, CTAHIAPTU3ANNS U CepTUDHUKAITIS;
- BEPOSITHOCTHBIE METOJAbl CTPOUTEIIBHON MEXAHWKU U TEOPUU HAJCKHOCTH
CTPOUTEIIbHBIX KOHCTPYKIIUN;
- HEJIMHEVHBIE 3a7]a4l CTPOUTEIIBHON MEXaHUKH;



- TEOpHS pacueTa IIACTHH U 000JI0YEK;
- IMHAMUKA U YCTOMYHBOCTH COOPYKEHUH;
- CEICMOCTOMKOCTb COOPYKEHHM;
- JKOHOMUKA;
- CTpouTelibHas (hU3HUKa;
B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHuiX OMHOULEHU:
- 0COOEHHOCTHU MPOEKTUPOBAHUS TPOCTPAHCTBEHHBIX KOHCTPYKITUH;
B oucyunnunax no evioopy cmyoenma.
- IOJITOBEYHOCTH O0ETOHA U OTPEIENICHUE CPOKOB CIIYKOBI 3aHUST PACUETOM
Ha [IPOrpPECCUPYIOLLIEE PA3PYILEHUE,;
- TMPOTHO3UPOBAHUE MPOYHOCTH M JOJTOBEYHOCTHU
CTPYKIIMI METOJIaMU MEXaHUKH Pa3pyIICHHUS.

CTPOUTCIIbHBIX KOH-

3. Ilepeyenb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHNsl 0 TUCHUILIHHE,
COOTHECEHHbIC C IUIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTe/IbHOM
NPorpaMMblI

B pe3ynbrare 0oCBOEHHUS TUCUUILIUHBI y 00y4aromuxcsi GOpMUPYIOTCS CIEoYIOIIHe
KOMIIETEHIIMM U JTOJKHBI ObITh JOCTUTHYTHI CIEAYIOLIME PE3YNbTAThl OOYUEHUS KaK
sTan (OpMHUPOBAHUS COOTBETCTBYIOIIMX KOMIETEHIIHIA:

Kon B pe3yabrarte ocBoenus | IlepedyeHnb miiaHupyeMbIX pe3yJibTa-
KOMIIeTEeHIIUM | 00pa30BaTeJIbHOM NPo- TOB
rpaMmbl 00y4YaroLuiics o0y4eHHs 10 TUCHUIIHHE
JOJIKEH 00J121aTh
OIIK-6 WCIIOJIb30BAHUEM  OCHOB- | 3HATh:
HBIX 3aKOHOB €CTECTBEH- | OCHOBOINOJATAlOUIME  TEOPETUYECKUE

HOHAYYHBIX JUCIUIUIMH B
npodeCCUOHAIBHOU  Jies-
TEJIBHOCTH, TPUMECHEHUEM
METOJ/IOB MaT€MaTHYECKOTO

MOJIOKEHUS, MPEAYCMOTPEHHbIE MPO-
rpaMMON TUCUHUILIUHBI, POJIb U 3HAUE-
HUE OCHOBHBIX 3aKOHOB €CTE€CTBEHHO-
HAYYHBIX TUCIUTIIINH

aHaJIM3a U MaTEMaTHYECKO- | yMeTh!

ro (KOMIBIOTEPHOI0) MO- | HCIOJIb30BaTh  OCHOBHBIE  3aKOHBI
JNETUPOBAHUs, TEOPETUYE- | ECCTECTBEHHOHAYYHbIX JUCLUUIUIMH B
CKOTO M JKCIIEpUMEHTaIb- | MPO(PECCHOHATBLHON  ACATEIBLHOCTH,

HOTI'O UCCICOA0OBAaHUA

yMETh MPUMEHSITh METO/bl MaTeMaTH-
YECKOIr0 aHali3a U MaTeMaTH4eCKOro
(KOMITBIOTEPHOT'0)  MOJICTUPOBAHUS,
TEOPETUYECKOTO U DKCIEPUMEHTAIb-
HOT'O UCCJIEIOBAHUS

BJIA/IETh.
CIOCOOHOCTBIO MCIIOJIBL30BATH OCHOB-
HbIE 3aKOHBl €CTECTBEHHOHAYyYHBIX

AUCIHUILIIMH, IMPHUMCHATH MCTOAbI Ma-

4




TEMaTUYECKOTO aHajiu3a U MaTeMaTh-
YeCKOro (KOMIBIOTEPHOTO) MOJIECIIUPO-
BaHUs, TEOPETHUYECKOTO M DIKCIepH-
MEHTAJILHOTO HCCJICJIOBaHUS B TIPO-
dbeccroHaIbHON ACSITENLHOCTH

OIIK-7

CIIOCOOHOCTBIO  BBISIBUTH
€CTECTBEHHOHAYYHYIO

CYLIHOCTh mpoOJeM, BO3-
HUKAIOIUX B XOA€ IIpo-
dbeccuoHaNbHOU  JCSATENb-
HOCTH, TPHUBJIEYb WX IS
pEIIeHUsT  COOTBETCTBYIO-
110504 (dusuKo-
MaTeMaTU4YEeCKUN arnmnapar

3HATH:

OCHOBHBIE 3aKOHBI €CT€CTBEHHOHAYY-
HBIX JIUCHUIUIMH U METOJBI anreOpbl U
MaTEeMaTU4YeCKOro aHanuza, audde-
pEHUMANIBHBIX YPaBHEHUN, TEOPUH Be-
POSITHOCTEM M MaTEMaTHYECKOM CTa-
TUCTUKU

yMeTh:

BBISIBUTh €CTECTBEHHOHAYYHYIO CYIII-

HOCTb MPOO0JIEM, BO3HUKAIOIINUX B XOJI€
npodeCCUOHAIBHOW ~ JIEATEIIbHOCTH,
MPUBJIEYb WX JJISI PELICHUs] COOTBET-
CTBYIOIIUM  (PU3HKO-MaTEMaTUUECKUI
arnmapar

BJIAJI€Th.

CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHO-
HAy4YHYIO CYIIHOCTh MPOOJIeM, BO3HU-
KaloMUX B XoJe NpodheccCHoHaTHLHOM
NEATEeIIbHOCTH, TMPUBJICYb HX JJISl pe-
IIEHUS COOTBETCTBYIOUIUN  (DU3HKO-
MaTeMaTHYECKUI anmnapar

4. CTpyKTYypAa U coAeprKaHue TUCHHUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISCT 12 3a4eTHBIX eAUHUII, T.€. 432
akajgeMuiecknx daca (n3 Hux 216 gacoB - aynuTopHas pabora cTyneHToB U 216 ya-
COB — CAMOCTOSITENIbHAs paboTa CTYICHTOB).

Pazpensr qucrumimasl «MaTeMaTrukay U3y4daroTcsl Ha TIEPBOM U BTOPOM Kyp-
cax.

Ha nmepBom kypce Boiensitorcst 6 3aueTHbIX equHull (216 akageMud4ecKux 4da-
COB): B IIEPBOM ceMecTpe 36 4acoB Ha ayJIMTOPHYIO pabOTy CTYJCHTOB M 72 Yaca Ha
CaMOCTOSITENIbHYIO PabOTy; BO BTOPOM ceMmecTpe /2 4aca Ha ayAHTOPHYIO paboTy
CTYJICHTOB 1 36 4acCOB Ha CaMOCTOSTEIbHYIO paboTy.

Ha BTOpOM Kypce BBIIENSAIOTCS Takke 6 3aueTHBIX enuHwmIl (216 akamemmde-
CKHX YacCOB). B TPEThEM CEMeCTpe /2 uaca Ha ayJAMTOPHYIO pabOTy CTyJIEHTOB M 36
9acoB Ha CaMOCTOATEIbHYIO paboTy; B YETBEPTOM cemecTpe 36 JacoB Ha ayJauTop-
HYIO pa0doTy CTY/ICHTOB M /2 4aca Ha CaMOCTOSITEIbHYIO PadoTy.

IlepBbiii cemectp: nexuuu — 1 yac B Henento (18 yacoB), mpakTUyecKue 3aHs-
T — 1 yac B Henmenmo (18 yacoB), popma KOHTPOJIS — 3a4erT.




Brtopoii cemectp: nekiuu — 1 gac B Hegemo (18 wacoB), mpakTudeckue 3aHs-
i — 3 4aca B Heento (94 yaca), hopMa KOHTPOJIS — DK3aMEH.

Tpetnii cemectp: nexuuu — 1 yac B Heaeno (18 yacoB), mpakTUUECKUE 3aHS-
Tus —3 yaca B Henento (54 Jaca) , popMa KOHTPOJIST — 3a4er.

YerBepThlii ceMecTp: jekiuu — 1 yac B Henemno (18 dacoB), mpakTuueckue
3aHsATUa — 1 yac B Hepemto (18 yacoB), hopma KOHTPOJISI — SIK3aMEH.

CtpykTypa M coacpKaHWe NUCIMIUIMHBI «MaTeMaTHKa» 1O CpOKaM W BUAaM
paboTel oTpakeHsl B [Ipunoxenun 1.

Conepskanue pa3iejioB JUCHUILIHHbBI
IIepBbIii cemecTp
BBenenue
HpeI[MeT, 3aga4d U COACPIKAHHUC AUCHHUILIIMHBI. OCHOBHBIC 3TaIlbI pa3BUTHUA JUCIHU-
mrHbl. CTpyKTypa Kypca, €ro MECTO M POJib B MOATOTOBKE CHEIMUAINCTA, CBSI3b C
APYTUMHU JUCHUITIIIMHAMMU.

Pazgeua 1. DiemMeHTHI JIMHEHHOH aJre0pbl

Tema 1.1. MaTpuusbl 4 onpeeuTe

[Tonsitue matpunpl. Buael matpun. JlelictBua Hag matpuniamMu. Onepanuu Hal
MaTpULIAMHU U UX CBOMCTBAa. OnpeaenuTeny, UX CBOMCTBA U BblunciaeHus. [loHsaTus
MUHOpA U aJIreOpanyeckoro JOMOJHEHUs. PaznokeHue ompeneauTes Mo 3JIeMeH-
TaM CTPOKH WX CTOJNO1a. Beruncnenue onpenenureneii pa3auyHoro nopsaka.

Tema 1.2. O6paTnasi MaTpuua.

OOpaTHast MaTpHlla U aJFTOPUTM €€ BBIYUCICHHs. DJIeMEeHTapHble Npeoldpa3o-
BaHUA MaTtpull. [IpuBenenre MaTpuibl K 1MaroHaJIbHOMY WIIM TPAIELUEBUIHOMY BU-
ny. Matpuunas gopma 3amucu CUCTEMBbI JMHEHHBIX alre0pandyecKux ypaBHEHUM.
Panr matpuiisl.

Tema 1.3. Pemenue cuctem JMHEHHBIX aJIredpanvyecKux ypaBHEeHUI.

Cucrembl JIMHEWHBIX aNreOpandyecKuxX ypaBHEHM, OCHOBHBIE MOHSATHUS pellle-
HUsI, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. Penienne cucrteM JTMHENHBIX ypaB-
HeHuil merogom Kpamepa, meroaom oOpaTHoM Matpuiibl, MeToioM ["aycca. [IpoBep-
Ka npaBuiIbHOCTH pemenui. Teopema Kponekepa — Kanemm. Pemenue nponsBoss-
HBIX CUCTEM JIMHEWHBIX YpaBHEHUM MeToA0M [ aycca. Pemenue oqHOPOIHBIX CUCTEM
JIMHEWHBIX YPABHEHUM.

Paszgea 2. JjeMeHTHI BEKTOPHOI aaredpbl

Tema 2.1. JluHeiiHble omepanuM HaJ BEKTOpaMH, UX CBoMcTBa. JIMHEIHBIE
KOMOUWHaIUK BEKTOPOB. JIMHEHas 3aBUCUMOCTh U HE3aBUCHMOCTBH BEKTOPOB. basuc
CUCTEMBI BEKTOPOB. Paznoxenue BekTopa no 6asucy.

Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUSI BEKTOPOB, UX
CBOKMCTBA. YCIIOBHSI OPTOTOHAJIIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jlunelinsie npocTtpanctBa. basuc. [IpeobpazoBanue MaTpuibl Ju-
HEWHOTro oreparopa IMpu mepexojie otr O6a3zuca kK 06azucy. CoOCTBEHHbIE 3HAYEHUS U
COOCTBEHHBIC BEKTOPBI MATPHIIHI.



Pa3znen 3. AnannuTuveckasi reoMeTpus

CucremMbl koopauHar. J[eKkapTOBbI NMPAMOYIOJIbHbIE KOOPAMHATHI HA IIJIOCKOCTU U B
npocrtpancTse. [lossipHas cucrema KOOpAUHAT.

Tema 3.1. IIpsiMbIe U JIOCKOCTH

PaznuuHbie TUIIBI ypaBHEHUM TIJIOCKOCTH U TIPSIMOU.

Brruncnenne paccTosHUM MEXAY ABYMs TOYKaMH, TOUYKOM MU NIPSAMOU, TOUKOM U
IJIOCKOCTBIO.

Brruucnenue yriioB Mexay ABYMs MPSAMBIMHU, OPSIMOW M IUIOCKOCTBIO, IBYMS IJIIOC-
KOCTSIMU.

Tema 3.2. Kpusbie BTOpOro nopsiaka

Onnwurnc, mapaboina, runep0oiia, uX CBOMCTBa U ypaBHeHHs. OO1iee ypaBHEHUE KPH-
BOM BTOpPOro nopsiaka. [IpuBeneHne ypaBHEHHUST KPUBOM BTOPOro NOpsiAKa K KAHOHU-
YECKOMY BUY.

Tema BBIHOCUTCS HA CAMOCTOSITE/IbHOE U3Y4YCHHE.

Pa3nen 4. KoMmjieKCHBIE YHCJIa 1§ MHOTOYJIEHbI

@opMbI 3amucH, ONEpalMi HaJl KOMIUIEKCHBIMU yuciamu. @opmyna Myaspa. Pas-
JI0’KEHHE MHOTo4JIeHa Ha MHOKUTeI. OCHOBHAs TeopeMa ainreOpshl.

Pa3nen 5. DJieMeHThl MATEMATHYECKOI0 AaHAJIH3a

Tema 5.1. YucnoBas mnocnenoBatelbHOCTh. [Ipenen uuciaoBoil mocliienoBa-
TeIbHOCTH U ero cBorictBa. Oynkuus. [Ipenen Gpynkuyru. OCHOBHBIE TEOPEMBI O Tpe-
nemax Qynkmuu. [lepBbiii U BTOpOil 3aMeuaTenbHble npenensl. CpaBHEHHE OECKO-
HEYHO MajbIX M OECKOHEYHO OOJIBIINX BEIWYWH. DKBUBAJICHTHBIE OCCKOHEYHO Ma-
JIbI€ BEJINYUHBI.

Tema 5.2. HenpepbIBHOCTh (YHKIIMI B TOUKE M Ha IPOMEXKYTKe, TOUKH pas-
peiBa GyHKIMU, UX Ki1accudukamus. ACUMOTOTH Tpaduka GyHKINUU, UX KiacCuu-
Kal¥sl, YCIOBHS CYILECTBOBAHMSI, METObI HAX 0K ICHUS.

Tema 5.3. [IpousBogHas QyHkumu. ['eoMeTpUIECKUl 1 MEXaHUIECKUI CMBICIT
npousBoAHou. [IpaBuna nuddepenuupoBanuss 1 QOpMyIbl BEIYUCICHUS POU3BO/I-
HbIX. TabnMiia MpPOM3BOJHBIX OCHOBHBIX 3JEMEHTApHbIX (QYHKUUNA. Berumcnenue
MPOU3BOAHBIX (DYHKLHMMA, 3aJTaHHBIX PA3JIMYHBIM 00pa3oMm.

Tema 5.4. {uddepenuman. IlpousBonusie u auddepeHnuansl BhICIIUX T10-
psankoB. [Ipubim>xeHHbIE BEIYUCICHUS C TOMOIIIbIO JuddepeHnanos.

Tema 5.5. PackpsiTue HeonpeaeneHHOCTeN paznuyHoro tuna. [Ipasumno Jlonu-
tans. @opmyna Teiopa PaznokeHus OCHOBHBIX AJIEMEHTApHBIX (QYHKIHM 10 op-
myisie Maxknopena. [IpuOnmkeHHble BBIYMCIEHUS ¢ TOMOILBIO popmyssl Teitnopa.

Tema 5.6. OcHoBHBIE TeopeMbl U depeHInaIbHOTO ncurcaeHusi. MOHOTOH-
HOCTh (pyHKLIMH, SKCTpeMyMbl HeoOxonuMble U 10CTaTOUYHbBIE YCIOBHSI MOHOTOHHO-
CTH, JIOKaJIbHOTO 3KcTpemyMa. MccnenoBanue Beinmykinocty rpaduka @yakiuu. Tou-
Ku nieperuda rpaduka GyHKIUH.

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



Bropoii cemecTp
Paznen 6. luddepennuanbHoe ucunciaeHne PyHKINN HECKOJIbKHUX MePeMeHHbIX

Tema 6.1. OyHKIMSA HECKOJIBKUX INepeMeHHbIX. [Ipenen u HempepbIBHOCTD.
OcHOBHBIE CBOWMCTBa HEMpepbIBHBIX GyHKIUN. YacTHple TNpou3BoaHbIe. [lomHbII
muddepenuuman. [IpousBoaHbIE CNOXKHONW (YHKIMH HECKOJIBKUX TMEPEMEHHBIX.
Yacthble nmpousBoAHbIe U AU depeHnans Boicux nopsakos. Teopema IlBapia.

Tema 6.2. [IpousBoanas no HampasieHuto. ['panguent. KacatenbHas K KpUBOH.
KacarenpHast miockocTb U HOpMaib K moBepxHocTH. Dopmyna Teinmopa. DkcTpe-
MyM (QYHKIIMH HECKOJIBKUX TepeMeHHBIX. HeoOXoammbie M AOCTAaTOYHBIE YCIOBUS
JKCTpEMyMa.

Paznen /. UHTEerpasibHoe HCYUCIEHHE

Tema 7.1. IlepooOpa3zHas. HeonpeneneHHbl UHTErpall U €ro cBoiicTBa. Tao-
JIMIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX QPYyHKIMA. MeToa HenocpeCTBEHHO-
ro UHTETPUPOBAHMUSL.

MeTon UHTErpupOBaHKS C MOMOIIBIO 3aMEHbI TEPEMEHHOM, MOABEACHUEM IO 3HAK
muddepenurana. MeToa HHTErPUPOBAHUS IO YACTSIM.

NHTterpupoBanne pallMOHAIBHBIX APOOei MHTErPUPOBAHME HEKOTOPBIX BHUJIOB Hppa-
[IUOHAJILHBIX U TPUTOHOMETPUUYECKUX (PYHKIIHM.

Tema 7.2. 3amaun, NPUBOIANIUME K TOHATHUIO OMNPENEICHHOTO HHTETpaa.
OrnpeneneHHblii MHTErpall, €r0 CBOWMCTBA. Y CIOBUSI MHTErpupyemoct. MHTerpan c
MepeMEHHBIM TpeziesioM uHTerpupoanus. opmyna Heiorona — JleiiOuuia. 3amena
IIEPEMEHHOU B ONPEACIICHHOM UHTErpalle.

[TpunoxxeHus onpeneieHHOr0 UHTErpajia B TEOMETPUHN U MEXAHUKE (BbIUKCIIEC-
HUE TUIOMAAEH TIOCKUX (UTyp, JJIUHBI KPUBOH, OOBEMOB.

Tema 7.3. HecoOCTBeHHBIE MHTETpaBl TIEPBOTO W BTOPOro pojaa (mo 6ecko-
HEYHOMY MPOMEKYTKY, OT HEOTPAaHWUYEHHBIX (DYHKIMNA HA KOHEUHOM MPOMEKYTKE),
WX CBOWCTBA.

Tema 7.4. 3agaun, NPUBOJAUIME K MOHATUSIM KPATHBIX U KPUBOJIMHEHHBIX WH-
TerpajioB. JIBOMHOW U TPOMHOW MHTETPAJbl, UX CBOMCTBA. BhIuncieHne JBOWHBIX UH-
TErpajoB MOBTOPHBIM UHTETpUpOBaHUEM. [IpuiiokeHns: KpaTHBIX UHTETPAJIOB B T'€O-
MeTpuH U MexaHuke. OnpeneneHne KpUBOJMHEWHBIX HHTErPAJIOB IEPBOIO U BTOPO-
ro poja, WX CBOWCTBA U BBIYUCIICHUS.

Pazgen 8. UncsioBbie 1 PyHKUMOHAJIBbHBIE PAIBI

Tema 8.1. Yucnossie psasl. CxonumocTs U cymma psiga. Heooxoaumoe ycio-
BHUE cxoauMocTH. JlelicTBus ¢ psanamMu. CBONCTBA YHMCIOBBIX PANOB. 3HAKOIIOJIOXKU-
TeabHbIE psaabl. ['apMoHnueckuii psaa. IlpusHaku cpaBHEHHS.

Meroasl ucCaen0BaHMs CXOAUMOCTH MOJOKUATEIBHBIX PSAAOB: Ipu3Haku Jla-
nambepa, Koy, naTerpansabiid npuzHak Komm.



Tema 8.2. 3nakouepenyrommecs psasl. [Ipusznak JleiiOnuima. AGcomroTHas U
YCIIOBHAsI CXOJUMOCTh 3HAKOTIEpeMEHHBIX psiaoB. O000eHHbIe Tpu3Haku JlanamoOe-
pa u Kommu.

Tema 8.3. Crenennble psifibl U uXx cBoiicTBa. Teopema AGens. MHTepBan u pa-
auyc cxonumoctu. JuddepeHuupoBaHie 1 MHTETPUPOBAHNUE CTEIIEHHBIX PSIOB.

Tema 8.4. Psaapr Teitnopa u MakinopeHa. YciaoBue pa3inoKUMOCTH (QYHKIIUU B
psn Teiinopa. Pasznoxenue Hekotopbix QyHkiui B psag Teinopa. [lpumenenue cre-
MIEHHBIX PSAOB B IPUOTMKCHHBIX BEIYUCICHUSX.

Tperuii cemecTp
Paznen 9. O0bikHOBeHHBIE MU PepeHIuATIBLHbIE YPABHEHUSA

Tema 9.1. JIuddepennmanpupie ypaBHEeHUs epBOTO nopsiika. Beenenue. 3a-
Ja4du, MpUBOAIIME K AU(epeHInaIbHbIM YpaBHEHUSIM MepBoro nopsaka. OCcHOB-
HbI€ TMOHATUSA OOBIKHOBEHHBIX IU(DPEpeHIMATbHBIX YpPAaBHEHUN MEPBOTO MOPSIKA.
[ToctanoBka 3agaun Komm. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTU PEIICHUS.
OOmiee W yacTHOE pelleHusl, OOIIMN M YaCTHBIM HHTerpanbl. ['eomeTpuyeckuii
CMBICJI OOIIIEr0 MHTErpala.

VYpaBHEeHUs C pa3lesOlMMUC MEPEMEHHBIMU, OJHOPOJHbIE MU depeHin-
aNbHbIC YPABHEHUS, YPABHEHHMSI B TIOJHBIX AU depeHnnanax.

JIuHelHbIE O.y. IEPBOrO MOpsKa U ypaBHeHUs bepHymum. Pemenue nuHen-
HBIX YPAaBHEHHUU METOJOM BapHalMH MPOU3BOJIBHON MOCTOSHHOM, METOJOM IPOU3-
BeAeHu bepHyiu.

Tema 9.2. Jludpdepennuanpabie ypaBHEHHS BBICHIUX MOPSAKOB. DopMbl 3a-
nucu audgdepeHIuanbHOr0 ypaBHeHus: N-ro nopsaka. O0I1iee U 4acTHOE perieHus.
ITocranoBka 3amaun Kowm, kpaeBou 3amaun. HTErprpOoBaHre METOIOM ITOHUKEHUS
HOPSIZIKA.

Tema 9.3. Jluneitnbie ogqHopoaHbie nuddepeHmanbapie ypaBHEHUS N — TO T0-
psaaka. OOmume CBOWCTBA PEIICHUN JIMHEWHBIX OJHOPOJHBIX IH(epeHInaTbHbIX
ypaBHeHUH N — ro nopsiaka. [lonstue pyHaaMeHTaaIbHOM CUCTEMBI PEIIEHUN JIMHEH-
HOTO OJIHOPOJIHOTO TU(DPepeHIHATBHOIO YpaBHEHUS N — rO MOPSAIKA, €€ MOCTPOCHHE
JUIsl YPABHEHHUI C MOCTOSIHHBIMU KO3(duiieHTaMu. XapakTepUCTHUYECKOE ypaBHE-
HUe. Bug 9acTHBIX perneHuil TUHEHHOTO OJHOPOAHOTO AuddEepeHITNaTLHOTO YpaB-
HEHUA N — o MOpsAJKa B 3aBUCMMOCTH OT BHJA KOPHEW XapaKTEPUCTHUECKOTO ypaB-
HEHUS.

JIuHeliHble HeOTHOPOAHbBIE TU(depeHIINaTbHbIE YPaBHEHUSI N — o MOpsIKa C
NOCTOSIHHBIMU KO3 uiueHTamu. Teopema 0 CTpyKType OOIIEro pelleHus Takux
ypaBHeHUH. MeToz noadopa 4aCcTHOTO pelieHus (METO/ HEONpeAeIeHHbIX K0dpdu-
LUEHTOB) JJIs Pa3JIMYHBIX CHELMAIBHBIX BUIOB IIPAaBOM YaCTH.

JIuneliHple HeOTHOPOAHbBIE TU((EepeHIIMATbHBIE YPaBHEHUSI BTOPOTO MOPsIIKA.
MeTton Bapranuy Npou3BOJIbHBIX TOCTOSHHBIX.

Tema 9.4. Kpaesbie 3a1aun. 3anaun Ha COOCTBEHHBIE 3HAUCHUSI.

Tema 9.5. Pemienne nuddepeHIManbHbIX YPaBHEHUNH ¢ TEPEMEHHBIMH KO3(]-
¢unmentamu uddepenumanbuoe ypapHenue Jiepa. [I[pumeHeHre CTeneHHbIX psi-
JIOB K MHTETPUPOBaHMIO (D PepeHIInaNIbHbIX YPaBHEHUH.



Tema 9.6. Cuctembl 0ObIKHOBEHHBIX Iu(depeHanbubXx ypaBHeHuil. Oc-
HOBHbIe NOHATHUS. HopManbHbIe CHCTEMBI JIMHEHHBIX OJHOPOIHBIX U HEOIHOPOIHBIX
nuddepeHMaIbHbIX ypaBHEHUN. PerieHne JMHEWHBIX OAHOPOAHBIX M HEOTHOPO-
HBIX CHUCTeM OOBIKHOBEHHBIX IH(QepeHIMaTIbHbIX YPaBHEHUN C MOCTOSHHBIMH KO-
adpurueHTamu.

YerBepThlii ceMecTp
Pa3nen 10. Teopusi BeposiTHOCTEIH

Tema 10.1. Benenue. Dnementsl komOuHaTOpuKu. [IpaBuia cyMMbI 1 IpOU3-
BesleHns komOunaropuku. CoeuHeHus (pa3MenieHus1, IepeCcTaHOBKH, COUETAHUS).

[Ipeamet Teopumn BeposTHOCTeH. Bumbl cmydaiinbix coObituii. Knaccuueckoe,
CTaTHUCTUYECKOE U TEOMETPUUYECKOE OIPEIEICHHS BEPOSITHOCTH MOSBIECHUS COOBITHS.

Tema 10.2. AnreGpa coObiTuii. Teopembl CII0KEHHSI BEPOSTHOCTEH ISl HECOB-
MECTHBIX U COBMECTHBIX COOBITUI, TEOPEMbI YMHOKEHHSI BEPOSITHOCTEH ISl 3aBUCH-
MBIX M HE3aBUCHUMBIX coObITHI. DOopMyIbl MoJHON BepositHOCTH, belieca n bepnyi-
. JIokanpHas 1 HHTETpalIbHAs TeopeMsl Jlaraca.

Tema 10.3. Cnyuaiinpie BenmuuuHbl. [loHATHE 3akOHA pacrpeaeIeHUs JIHC-
KPETHOM Cly4yallHOM BEJIIMYMHBI U CHOCOObl ero onucaHus. OCHOBHBIE 3aKOHBI pac-
MpeaesieHus AUCKPETHOW CiIydyallHOM BEJIMYMHBI (TUIEPreoMeTpUYecKuil, OMHOMU-
anbHbIN, pacnpeneneHue Ilyaccona).

Tema 10.4. YucnoBbie XapaKTEPUCTUKU IAUCKPETHBIX CIyYaWHBIX BEJIMYHUH.
MareMaTu4yeckoe OKHAAHUE U TUCIEPCUSI CIIyYalHbIX BEJIMYMH, UX BEPOSTHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepoiBHbIe ciydaiiHble BeauduHbl. MHTerpagbHas (yHKIMS
pacnpezenenus. IlnotHocTh BeposTHOCTEN. CBSI3b MEXKAY MHTETPalIbHON (yHKIUEH
pacrpeneneHus U MIIOTHOCTBIO BEPOATHOCTEM. MareMaTndeckoe OKHUIaHWE U JTHC-
IepCcrsl HENPEPHIBHOW CIIyYaTHON BEJTUYUHBI.

OCHOBHBIE 3aKOHBI PACIPEACIECHUS HENPEPHIBHBIX CIy4alHbIX BEIW4YWH. PaB-
HOMEPHBIM, MOKA3aTeNIbHBIN 3aKOHBI. HOopMallbHBINM 3aKOH pacnpenesneHus. Bepost-
HOCTbH TIOINAJaHUsI HOPMAJIBHO PACIPENEICHHON CIy4alHOW BEJIWYMHBI HA ITPOM3-
BOJIbHBIM KOHEYHBIM UHTEPBAJI, HA HHTEPBAJl, CHAMMETPAYHBIA OTHOCUTEIBHO CPEIHE-
ro 3HauyeHus. [IpaBuio Tpex curm.

Tema 10.6. [Ipenensuble Teopembl Teopuu BeposiTHOcTeil. HepaBenctBo Ye-
osimeBa. Teopema YeOrwimeBa. Teopema bepnysum. LleHTpanbHas npeaenbHasi T€O-
pema.

Pasznen 11. MatemaTnueckasi CTATHCTHKA

Tema 11.1. OcHoBHBIE 3a/1aud MaTeMaTHYECKOW CTATUCTUKU. BBIOOpOYHBII
MeToj. ['eHepanbHas COBOKYMHOCTh U BbIOOpKa. Tumbl BBIOOPOK. CTaTHUCTHYECKOE
pactipenenenyue BbrIOOpPKU. [locTpoeHue sMmupuueckoil (YHKIMU paclpeieiacHus
BBIOOPKH, TTOJIMTOHA ¥l THCTOTPAMMBI OTHOCUTEIHHBIX YaCTOT.

Tema 11.2. Toueunble OLIEHKH MapaMeTpOB pactpeneieHus. TpeboBaHus K
OIICHKaM: HECMEIIEHHOCTh, COCTOATEIHLHOCTh, 3PHEeKTHBHOCTh. BriOopouHas cpen-
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Hsis1. BeiOopouHas u ucnpaBieHHAas JUCIEPCUU. Y IPOLICHHbIE METOAbl pacyeTa cTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKHU.

Tema 11.3. uTepBanibHbIE OLICHKU. [[OBEpUTENbHBIA MHTEPBA JJIsI MaTeMa-
THYECKOTO OKUJIAaHUS MPU U3BECTHOM CpPEIHEM KBaJIpaTUYECKOM OTKJIOHEHUH. Pac-
npeneneHue CThrojieHTa. JloBepUTEIbHBIM UHTEPBAJ JJISI BRBIOOPOUHOU CpeHel Mpu
HEU3BECTHOM CPEHEM KBaJApaTUYECKOM OTKIOHeHHH. Ciydail Manioil BEIOOPKH.

Tema 11.4. DnemMeHTH KOPPEISAIMOHHOTO M PErpecCUOHHOr0 aHaiauza. Omnpe-
JEJICHUE TapaMeTpPOB JIMHEWHOW CPEIHEKBAJAPATHUYECKONM PErpecCuyd METOJIOM
HaWMEHBIIUX KBaJApPaTOB.

Oﬁpa30BaTeHLHLIe TCXHOJOTHH, IPUMCHHACMBIC IIPU OCBOCHHUH JUCIHHUILIINHBI

MeTtoauka npenoaaBaHus JUCHUILUIMHBI «MaTteMaTuka» U pean3alus KoMIe-
TEHTHOCTHOTO TIOJIXOJ[a B M3JIOKCHWU U BOCIPHITHHM MaTepHalia MpeayCMaTpUBAIOT
MCIIOJIb30BaHUE CIEIYIOMINX AKTUBHBIX U MHTEPAKTUBHBIX ()OPM IMPOBENEHUS TPYyII-
MOBBIX, MHANBUAYAIbHBIX, ayJUTOPHBIX 3aHITHI B COYETAHUU C BHEAYAUTOPHOH pa-
00TOH ¢ LENpI0 (POPMUPOBAHUS U Pa3BUTHUS MPOPECCUOHANBHBIX HABBIKOB 00yYaro-
X CA

— 3alIUTa U WHIAUBUAYaIbHOE OOCY)KIIEHHE BBIMOIHIEMBIX JTAllOB PAaCUETHO-
rpaduueckux pador ;

- IPUBJICYEHHE JTYUYIINX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIHX.

— MOJrOTOBKA, MPEACTAaBICHUE U 00CYKJIEHUE MPE3EHTALMl HA CEMUHAPCKUX
3aHATHUSX;

— OpraHu3alys U MPOBEJCHUE TEKYLIET0 KOHTPOJI 3HAHUN CTYJIEHTOB B (hopMe
0JJaHKOBOTO TECTUPOBAHUS;

— IPOBEJCHUE MHTEPAKTUBHBIX 3aHATHI MO Mpoleaype MOATOTOBKH K MHTEp-
HET-TeCTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— UCTOJB30BaHUE MHTEPAKTUBHBIX (POPM TEKYIEro KOHTPOJs B GopMe ayau-
TOPHOTO ¥ BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHNUS,

UTOTOBBIA KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE 10 MaTeMaTHUKE C YYETOM Pe3yJib-
TATOB BBITIOJIHEHUSI CAMOCTOSITENIbHBIX PaloT.

VY aenbHbI BEC 3aHATUN, IPOBOAMMBIX B MHTEPAKTUBHBIX (pOpMax, OINpeneseH
IJIABHOHM 1eNbl0 00pa30BaTeNIbHOM MpOrpaMMbl, OCOOEHHOCTBIO KOHTHHIEHTa 00Y-
YAIOIMIUXCS U COJepKaHUEeM AUCIUILTUHBI «MaTteMaTruka» U B LEJIOM IO AUCHUIIIMHE
coctaBisieT 50% aymUTOPHBIX 3aHATUN.  3aHATHAS JICKIIMOHHOTO THIA COCTaB-
0T 33 % OT 0ObeMa ayTUTOPHBIX 3aHATUH.

OueHouHbIe CpeaCcTBA VISl TEKYIIEr0o KOHTPOJISl yCIIeBA€MOCTH, POMEKYTOYHOM
aTTecTaAlluM M0 UTOTaM OCBOEHMS JTUCIHUILUINHBI U Y4eOHO-MeToIn4ecKoe
o0ecreyeHre CaMOCTOSITEILHOM PadOThI CTYJI€HTOB

B npouecce oOydeHust Ha MEPBOM M BTOPOM KypCax HCIOIb3YIOTCS CIEAYIO-
I1e OIEHOYHBIE (POPMBI CAMOCTOSITEILHON PabOTHI CTYAECHTOB, OIIEHOYHBIC CPE/ICTBA
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIMIA:
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B IIEPBOM ceMecTpe
- IBe pacueTHO-TpaduyecKue padoThbl.

PacueTrHo-rpaduueckasi padora Nel mo iuHeliHOM ¥ BEKTOPHOM ajiredpe U aHa-
JUTH4YecKoi reomerpun. Kpatkoe conepxkaHue U 3Tarnbl pacueTHO-rpaduyecKoin
pabOThI:

Ilepsviu sman.

Pemenue cucrem IMHENHHBIX areOpandeckux ypaBHeHud metogamu [aycca, Kpame-
pa 1 00paTHON MaTpPHULIBI.

Bmopoti sman.

BexkTopsl, nericTBus HajJ BeKTopaMu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE IIPOU3Be-
JI€HUSI BEKTOPOB.

PacuerHo-rpadguyeckasi padora Ne2 mo MareMaTH4eCKOMY aHAJIM3Y.
KpaTkoe coaepxanue U 3Tanbl pacyeTHO-TpadudecKkoi padoThlI:
Ilepsviu sman.

[Ipenen uncnoBoi mocie0BaTENBHOCTH, TIpeaes (YHKIIHH.
HccnepoBanue GyHKIMU HA HENPEPHIBHOCTD.

Bmopoii oman.

Bbluucienue npon3BOHbIX (QYHKIIHMH.

HccnepoBanue pyHKIUU, TOCTPOEHUE IPadUKOB.

Bo BTOpOM cemecTpe

- TPH pacdyeTHO-rpaduyeckue padoThbl.
PacueTrHo-rpaguueckasi padora Ne 3 mo pyHKIUSAM HECKOJIBKHUX NepPeMEHHbIX.

Kpatkoe copepxanue pacueTHO-rpauueckoil paboThI:

@DYHKIMU HECKOJIBKHUX NEPEMEHHBIX. HacTHbIe Mpon3BoaHbIE. [I[pon3BOHBIE OT
cnoxHbIX QyHKuuid. [Ipon3BogHast Mo HaMpPaBIECHUIO U TPAIUEHT. DKCTPEMYM (PyHK-
[IUM JIBYX [1€PEMEHHBIX.

PacuerHo-rpadpuyeckasi padbora Ne 4 mo MHTErpajIbLHOMY HCHUCICHUIO.

Kpatkoe copepxanue u 3Tansl pacueTHO-Tpaduueckon paboThI:

Ilepsoi sman:

Meronbl uHTErpUpOoBaHusl. BerunciieHne Heonpe1eIeHHBIX HHTErPajioB.

Bmopoii oman:

[Ipunoxenus onpeeaeHHbIX HHTErpalioB. VccienoBanrue cXoIMMOCTH HECOOCTBEH-
HBIX UHTErPAJIOB.

PacyerHo-rpaduueckasi padora Ne S mo psigam.

Kpatkoe copepxanue u 3Tanbl pacdeTHO-Tpaduideckoi padoThI:

llepswiti sman:

HccnegoBanne cXoAMMOCTH YUCIOBBIX PSIOB.

Bmopoiui oman:

HccnenoBanne cXoIUMOCTH CTEIIEHHBIX psAIOB. Pa3znoskeHue GyHKIUN B CTETICHHBIE
PAIBIL.
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Pasnoxxenue B psin @ypbe NepuoAUYECKUX U HENEPUOANUECKUX (PYHKITHI.

B Tpernbem cemecTpe
- 0JlHA pacyeTHO-Tpaduyeckas padora.

PacueTrHo-rpaduyeckasi padora Ne 6 mo nuddepeHunajibHbIM YPABHEHUSIM.

Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:
Mertonbl pemienuii qudpepeHnnanbHbIX YpaBHEHUH Pa3IMyHOrO TUIIA.

B yeTBepTOM cemecTpe
- IB€ pacueTHO-rpaduueckue padoThbl.

PacyeTrHo-rpaguueckasi padora Ne / 1o Teopru BeposiTHOCTEM.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:
Omnpenenenre BEpOATHOCTEH CIy4YailHBIX COOBITHI, 3aKOHOB paclpeesieHuUs AHC-
KPETHBIX U HEMIPEPBHIBHBIX CIyYalHBIX BEIMUMH U UX YHCIOBBIX XapaKTEPUCTHK.

PacuerHo-rpaduueckasi padora Ne 8 mo MareMaTu4ecKoil CTATUCTHKE.

Kpatkoe conepxanue pacueTHO-Tpaduueckoit paboThI:

[TocTpoenue smnupudeckol PyHKIMU pacnpeeraeHus: BBIOOPKHU, OJUTOHA U THUCTO-
rpaMMbl OTHOCUTEIBHBIX YacCTOT.

Pacuer cTaTUCTHYECKUX XapaKTEPUCTUK BHIOOPKH.

[TocTpoeHure JMHUU PErpeccuu U OIpeiesieHne BHIOOPOUYHOTO Ko puimenTa Koppe-
JISILIHH.

OLieHOYHBIE CpEICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI U 3ajaHus B (opme OJaHKOBOTO TECTUPOBAHMS IJISI KOHTPOJIS
OCBOEHUS 00YUaIOIIUMUCS Pa3/IeoB TUCIUIUINHEI, ipuem PTP.

OO0pa3iel TeCTOBBIX 3aaanuii, 3aganuii PI'P, KoHTpoIpHBIX BOMIPOCOB U 3a/1a-
HUW JJIs IPOBEICHUS TEKYILETO KOHTPOJIS, IK3aMEHAIIMOHHBIX OWUJIETOB MPUBEACHBI B
[Tpunoxenuu 2.

6.1. ®oHa OLEHOYHBIX CPEJACTB JJIs NPOBEJEeHUS NMPOMEKYTOUYHOM
aTTecTalMy 00y4YarmMXCcs Mo Aucuuniaune «MartemaTuka

[lepeyeHb KOMIETEHIIUMI C YKAa3aHUEM 3TanoB UX (OPMHUPOBAHUSA B MPO-
1[ecce OCBOCHHSI 00pa30BaTEIbHOM MPOrpPaMMBI.
B pe3ynbraTe 0cBOEHUS AUCHUIUIHHBI (POPMUPYIOTCS CIEIYIONINE KOMIIETEHIUH

Kon B pe3yabTarte ocBoOeHHs 00pa3oBaTeIbHOM NPOrpaMMbl 00y-
KOMIIETEHIIUH YAKIIHICSH J0JKEH 00/1aJ1aTh
OIIK-6 UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JHC-

IUIUIMH B NMPOQECCUOHANBHON JEATEeIbHOCTH, MPUMEHEHHEM Me-
TOJIOB MaTeMaTHYE€CKOro aHaiu3a U MaTeMaTUYecKOro (KOMIIbIO-
TEPHOT0) MOAEIUPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHO-
IO UCCIIEOBAHUS
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OIIK-7

IIpHUBJICYb HUX

A1 PCHICHUA

MaTE€MaTHYCCKUU ariapar

CIIOCOOHOCTBIO BBISIBUTh €CTECTBEHHOHAYYHYHO CYIIHOCTH IPO-
0JieM, BO3HHUKAIOIIUX B XOj€ NMPO(ECCHOHATBHON JESITeIIbHOCTH,
COOTBETCTBYIOILIHAMN

¢busuKo-

B npornecce ocBoeHust 00pazoBaTENIbHON IPOrPaMMBbl JAHHBIE KOMIIETEHIINH, B
TOM YHCJI€ UX OTIEIbHbIE KOMIOHEHTHI, POPMHUPYIOTCS MOITAITHO B XO/€ OCBOCHHUS
00Oy4aroIuMuUCs TUCHUIUINH (MOJyJiel), TPAKTHUK B COOTBETCTBHM C YYEOHBIM ILja-
HOM U KaJIeHJAapHBIM IpadukoM ydeGHOTo mpolecca.

6.1.1. Onucanue nokasaresjeil 1 KpUTEpHeB OLIEHMBAHUSI KOMIIeTEHIUIA,
(popMHpPYyeMBIX 110 HTOT'aM OCBOCHHS AUCHHUILIUHBI, ONIMCAHNE HIKAJI

OIICHUBAaHUA

[Tokazarenem OlEHMBAHUS KOMIIETCHIIMI Ha pa3IMYHBIX dTarax ux (GopMupo-
BaHMS SIBJISETCS JOCTH)KECHUE O0YYAIOMUMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB 00yUCHHS
10 JUCILIUILIAHE.

OIIK-6 ncnojib30BaHHE OCHOBHBIX 3AKOHOB €CTeCTBEHHOHAYYHBIX JUCHHMILIMH B NPO(ecCHOHATBHOM aes-
TeJILHOCTH, IPUMEHEHHEM METOJ0B MATeMATH4YeCKOr0 aHAJIN3a M MaTeMaTH4ecKOro (KOMIBIOTEPHOIO)
MO/eJTUPOBAHUS, TEOPETHYECKOr0 M IKCIEPUMEHTAJIBHOI0 HCCJICAOBAHNUS

Kpurepun oneHuBanus

IHoka3zaTennb
2 3 4 5

3HATh: OOyuaromuiicas  neMoH- | OOyuaromuiics ae- OO6yuarommiics OO0yuarommiics
OCHOBOIIOJIAra- | CTpUPYET IIOJIHOE OTCYT- | MOHCTPUPYET HEMON- | JEMOHCTPUPYET JEMOHCTPHPY-
IOIUE TEOPETH- | CTBUE WM HEJOCTaTOY- | HOE COOTBETCTBUE JOCTaTOYHO TJIYyOOKHE | €T MOJIHOE CO-
YEeCKHMEe  TOJIO- | HO€ COOTBETCTBHE 3HA- | 3HAHUU MpOTrpaMMe: 3HAHUS OTBETCTBUE
KEHUS, Tpeny- | HUi  KOHTPOJUPYEMBIX | AOMYCKAIOTCS OMIUO- | KOHTPOJIUPYEMBIX 3HaHUU Tpo-
CMOTPCHHBIC pasacsioB MATCMATUKH: KU, MMPOSABIACTCA HC- pasaciioB AUCHUIUIN- | TpaMMEC OUC-
IPOrpaMMoit He crnoco0eH apryMeHTH- | JOCTaTOYHOE, O- HbI, OTBEYAaeT Ha BCE | I[UILIUHBI,
JUCHUITIINHBI, POBaHHO W 1OCICAOBA- | BEPXHOCTHOC 3HAHHUC BOIIPOCHI, B TOM YUCJIC | JIOTUYHO U ap-
pojib M 3Haye- | TEIbHO W3JlaraTb MaTepH- | TEOPUH, CYTH METO- JIOTIONIHUTENbHBIE. B | rymenTupo-

HHC OCHOBHBIX
3aKOHOB  €CTe-
CTBEHHOHAY4-
HBIX JUCITATLINH

aJI, HCIIPABUJIbBHO OTBCYA-
€T Ha JAOIIOJHHUTCIBHBIC
BOIIPOCHI WJIM  3aTpPyHd-
HACTCA C OTBETOM

10B. Jls nosy4yenus
IIPaBWJIBHOTO OTBETA
TpeOyIoTCsl yTOUHS-
IOLME BOIIPOCHI.

TO XK€ BpeMs MpU OT-
BETE JOIYCKAaeT HeCy-
LIECTBEHHBIE TMOTpell-
HOCTH WJIH JNaeT HeJo-
CTaTOYHO IIOJHEBIC OT-
BETHI

BaHHO OTBCYa-
€T Ha BCE BO-
MpPOCHI, B TOM
YpcIe JOMoI-
HHUTENBLHBIE,
MMOKAa3kIBAeT
BBICOKUH ypO-
BEHb TCOPETH-
YeCcKOl moaro-
TOBKH

yMeThb:

OO0yuaromuiicst ToKa3bl-

OOyuaromuiicst jie-

OOyuaromuiicst jie-

OO0yuarommiics
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MCIOJIb30BaTh
OCHOBHBIE  3a-
KOHBI ecre-
CTBEHHOHAY4-
HBIX JTUCIUTUIAH
B  mpodeccuo-
HaJIbLHOM  Jes-
TEIbHOCTH,

yMETh  TpHUMe-
HATH  METObI
MaTeMaTuye-

CKOTO aHajmu3a
U MareMaThde-
CKOro  (KOMITh-
IOTEPHOT0) MO-

BaeT HEAOCTATOYHOE
YMEHHE MPUMEHSTH T€O-
PUIO K PEIIeHUIO TIpe/ia-
racMbIX 3a/1a4, IOMyCKaeT
rpyOsbie OIMOKH MU pe-
LIEHUH 3a1a4 W BOOO-
IIe pelIeHus 3a/1a4 OT-
CYTCTBYIOT, HETIPAaBUIIHLHO
OTBEYACT Ha JOIOJIHU-
TeJIbHBIC BOTIPOCHI, CBSI-
3aHHBIE C U3YYaBIIUMUCS
B Kypce MaTeMaTHYCCKH-
MM METOJaMU U MOJECISA-
MU WM 3aTPYIAHACTCS C
OTBETOM

MOHCTPHUPYET HEMOI-
HO€ COOTBETCTBUE
CJIEYIOLIUX YMEHUM:
peleHue 3ajgad, yme-
HUE T0JIb30BaThCs
BEPOSITHOCTHO-
CTaTUCTUYECKUMU
Metonamu. B pemie-
HUU 3a7ja4 MOTYT CO-
JepKaThCsl TpyObIe
OLINOKH, TPOSIBIISICT-
Csl HEZIOCTAaTO4YHOE
YMEHHE NPHUMEHSThH
TEOPHIO K PEIICHUI0

npeajaracMaIx 3aaaq.

MOHCTPHUPYET YaCTH-
HO€ COOTBETCTBHE
CJIEYIOLIUX YMEHUM:
MIPUMEHSATH TEOPETH-
YEeCKUE METOMBI K pe-
IICHUIO 3a7a4. Y Me-
HHS OCBOCHEI, HO JI0-
MyCKalOTCsl HE3HAUH-
TeJbHBIE OIINOKH, HE-
TOYHOCTH, 3aTPy/IHE-
HUS TIPU PEIICHUU 3a-
Jla4, He BIUSIONINE Ha
O0IIMi X011 pelIeHus

JIEMOHCTPUPY-
eT yMeHHe
MMPUMCHATH
TEOPHIO K pe-
IICHUIO TIPeI-
JaraeMsbIX 3a-
Aay, IMMpaBUJIb-
HO | TIOJTHO
CTPOUTH pe-
IICHUS 33714,
Coboano
orepupyer
npuoOpeTeH-
HBIMH YMEHH-
MU, IIPUMCHS-

JIeTTUPOBAHMS, eT UX B CUTYya-
TEOPETUYECKOTO IIUSIX TIOBBI-

U DKCIEPUMEH- IIEHHOW CIIOXK-
TIBHOTO  HC- HOCTH.
CIIC/IOBaHUS

BJIAJIeTh: OOyuatommiics He Bnajge- | OOyuvaromuiicst Bna- | OOyvaromuiics ya- OO6yuaronuiics
CIIOCOOHOCTBIO | €T WJIM B COBEPLICHHO JeeT MaTeMaTH4e- CTUYHO BJIaJ€ET METO- | B IIOJHOM O0B-
UCIIOJIb30BaTh HE/I0CTaTOYHOU CTETIEH! | CKUMH METOAAMHU B JlaMU PacyeToB, HABBI- | eMe BiaJeeT
OCHOBHBIE 3a- BIIaJIceT HETIOJTHOM 00BeMe, K{ OCBOEHBI, HO JIO- MaremMaruye-
KOHBI ecTe- HaBBIKAMU NPUMEHEHHUSI | JOMYCKAIOTCA 3HAYM- | IIyCKAIOTCA HE3HAYU- | CKUMH METO-
CTBEHHOHAY4- TEOPETHYECKOTO TEJIbHBIC OIINOKH, TEJIbHBIC OIIMOKHM, HE- | JaMH, CBOOOA-
HBIX TUCIIH- anrmapara u pa3JInyHbIX MPOSIBIISIETCS. HEJI0- TOYHOCTH, 3aTpyAHE- | HO IPUMEHSET
IUTUH, IpUMe- MaTeMaTHYeCKUX CTaTOYHOCTH BIIaJie- | HUS IPU aHATUTHYE- HOJTyYCHHBIC
HSTh METOJIBI METOJIOB K PEIICHUIO HUS MaTeMaTU4YeCKOM | CKUX ONepalusx, e- | HaBBIKU B CH-
MaremMaruye- 3amaqy TEXHUKOH, UCTIBITBI- | pEHOCE YMEHUH Ha HO- | Tyalusx Io-
CKOT'0 aHaJIn3a BaeT 3HAYUTEIbHBIC BbI€, HECTAH/IAPTHBIE | BBILICHHOM

U MaTeMaTH4e- 3aTpyJHEHUS MIPH CHUTYaIHH. CIIO’KHOCTH.

CKOro (KOMIIb-
IOTEPHOTO) MO-
JEITUPOBAHUS,
TEOPETUYECKOT0
U DKCTIEPUMEH-
TaJbHOIO UC-
CJIeTOBaHUS B
npodeccuo-
HaJILHOU Jies-
TEIbHOCTH

MNPpUMCHCHUU HABbI-
KOB B HOBBIX CHUTYya-
oUAaXx.

OIIK-7 ¢cnocoOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPO00JeM, BOSHMKAIIIUX B X0/1e npodec-
CHOHAJIBHOM [eATEeJIbHOCTH, NMPHUBJIEYb MX AJIA PELICHUs COOTBETCTBYIOLIUHA (PH3MKO-MATEeMATHYECKHI

anmapar
3HATh: Obyuarommiics  ne- | OOyuaromuiicss AeMOH- OO6yuarommiicst 1eMoH- | O0yJaromucs
OCHOBHBIE  3a- | MOHCTPUPYET  TIOJ- | CTPUPYET HETOIHOE CO- CTpUPYET JOCTATOYHO | IEMOHCTPUPY-
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KOHBI ecTe-
CTBEHHOHAY4-
HBIX AUCIUIUIMH
U METOIbl aj-
reOpsl U Mate-
MaTHUYECKOI0
aHanmza, naud-
dbepeHImanb-
HbIX  ypaBHe-
HUM, TEOpUn
BEPOSATHOCTEN U
MaTeMarnye-
CKOM CTaTUCTHU-
K1

HOC OTCYTCTBUC HJIU

HEZ0CTaTOYHOE
OTBETCTBUE
KOHTPOJIHPYEMbIX

CO-

3HAHUI

pasacisioB MareMartu-

KH:

He crioco0OeH apry-
MEHTHUPOBAHHO U I10-
CIICZIOBATEIILHO U3-

Jlaratb MaTepual,

HCIIPaBHUJILHO OTBC-

qacT Ha JOINOJIHH-

TENbHBIE BOIIPOCHI
WJIH 3aTPYIHAETCS C

OTBETCTBUE 3HAHUU MPO-
rpamme,

JOITYCKAIOTCS OIIUOKH,
MPOSIBIISIETCS HEAOCTA-
TOYHOE, TIOBEPXHOCTHOE
3HaHUE TEOPUH, CYTH Me-
ToA0B. [ nomydenus
MIPaBUIIBHOTO OTBETA Tpe-
OyI0TCSl YTOUHSIIOIIHE BO-
IIPOCBL.

riryookue 3HAHUA
KOHTPOJIUPYEMBIX

pa3ienoB  IUCLMILIN-
HBI, OTBEYaeT Ha BCE
BOIIPOCHI, B TOM YHUCJIE
NOIOJHUTENLHEBIE. B TO
)K€ BpeMsi MpPU OTBETE
JOTTyCKaeT HecyIIe-
CTBEHHBIE TMOTPEIIHO-
CTH WM JIaeT HeJoCTa-
TOYHO MOJIHBIC OTBETHI

€T II0JIHOE CO-
OTBETCTBUE
3HaHUU IIPO-
rpamMme JIHc-
LUTLTUHBI,
JIOTUYHO U ap-
TYMEHTHUPO-
BAaHHO OTBEYa-
€T Ha BCe BO-
IIPOCHI, B TOM
4KclIe A0MO0JI-
HUTEJIBHBIE,
MIOKAa3bIBAET
BBICOKHH ypO-

OTBETOM BCHb TCOPCTU-
4eCcKOH IIOATO0-
TOBKU
yMeThb: OOyuatonumiics  mo- | OGy4aromuiics 1eMOoH- OO6yuarouuiics OObyuatronuiics
BBIIBUTH €CTE- | Ka3bIBa€T  HENOCTa- | CTPUPYET HEMOIHOE CO- JIEMOHCTPUPYET JIEMOHCTPHUPY-
CTBCHHOHAaYy4- TOYHOC YMCHHC | OTBCTCTBHUC CIICAYIOIINUX JaCTU4YHOC €T YMCHHC
HYI0 CYIIHOCTH | IPUMEHATh H3BECT- | YMCHUH: pELICHHUE 3a7ad, | COOTBETCTBHE IPUMEHSATh
npoOyieM, BO3- | HbIE B y4eOHOW ITU- | yMEHUE MOJIb30BAThCS Be- | CICAYIOMUX yMEHHM: | TEOPHUIO K pe-
HUKAONMX B | TepaType METOIBl K | POSTHOCTHO- NPUMEHATh TEOpETHYe- | MICHHUIO Tpe-
Xole mpodec- | peUICHUIO Tpesiara- | CTATUCTUYECKUMH METO- | CKHe METOJIBI K | JlaraeMbIX 3a-
CHOHAJIbHOM Jie- | eMBIX 3a7ad, AOMyC- | AaMH. B pemeHnn 3amaq | pemeHnio 3a7ad. | jad, IpaBHIIb-
SATEIIBbHOCTH, KaeT rpyOble OIMOKHU | MOTYT COEPKAThCsS IPy- | YMEHHUSI OCBOCHBI, HO | HO U IOJIHO
NOpUBJIEYh WX | IPU PEIICHWH 3a/ad | Oble OMIMOKH, MPOSIBIISET- | IOMYCKAIOTCSI HE3HAUU- | CTPOUTH pe-
JJIsA peliCHud | UJIn BOO6H.[€ peuie- | ¢ HEAO0CTATOYHOC YMC- TCJIIBHBIC OH_II/I6KI/I, HICHUSA MaTcC-
COOTBETCTBYIO- | HUSI 3agad OTCYT- | HU€ TPUMEHSTH TEOPUIO | HETOYHOCTH, MaTH4YECKUX
muid  QU3MKO- | CTBYIOT, HENpPaBUJIb- | K PELICHUIO Mpejyiarae- 3aTpyIHEHUS pu | 3agad. Co-
MaremMaruye- HO OTBEYaeT Ha J0- | MBIX 3a/1ad4. pemieHnu  3amad, He | O6OIHO omepu-
CKHH arrapar IOJIHUTEIIBHBIE  BO- BIMSIONINE Ha OOMIMiA | pyeT mpuodpe-
IpOCHl WM 3aTpyA- XOJI peIIeHUs TCHHBIMHU yMe-

HACTCA C OTBECTOM

HUSAMMU, IIPU-
MCHJACT UX B
CUTyalusX 110-

BBIILIEHHOMN

CJIO’KHOCTH.
BJIAJIeTh: OOyuatommiics  He | OOyyaromuiics Biageer OO6yuarouuiics OO6yuarouuiics
CHOCOOHOCTBIO | BIQACET WJIM B CO- | MATEMAaTUYECKUMHU METO- | YaCTUYHO BJIaJIEET | B IOJHOM 00b-
BBISIBUTH €CTE- | BEPIIEHHO HEJOCTa- | JaMU B HETIOJIHOM 00be- | METOAaMU  PAacyeToB, | €Me BIIAJICeT
CTBEHHOHAY4- TOYHOHU CTEINIEHH | M€, IOIYCKAIOTCsl 3HaYM- | HAaBBIKM OCBOEHBI, HO | METOJaMH
HYIO CYLIHOCTH | BIIaJICET TEJIbHBIE OITMOKH, IPOSIB- | JOMYCKAIOTCS ~ HE3HAa- | pacueToB, CBO-
npoOieM, BO3- | HABBIKAMM IPUMEHE- | JSI€TCSA HEIOCTaTOYHOCTh | YMTENbHblE  OMIMOKH, | 00IHO IpHUMe-
HUKAIONIUX B | HUA TEOPETHUYECKOTO | BIaJICHHS MaTeMaThuie- HETOYHOCTH, 3aTPy[- | HAET MOJTy4eH-
XoJe mpodec- | anmapara U pa3iuy- | CKOM TEXHUKOM, UCHIBITEI- | HEHUSl TP aAHAJIUTH- | HbIC HaBBIKU B
CHOHAJIBHOM Jie- | HBIX MaTeMaTH- | BaeT 3HAYUTEIbHBIC 3a- YECKUX orepanusx, | CUTyalusx mo-
ATEJIbHOCTH, YEeCKMX METOJOB K | TPYJHEHHUs IIPU IpUMe- IIEpEHOCe YMEHUH Ha | BBIIIEHHOU
OpUBJIEYh  MX | PEIICHUIO 33734 HEHHMU HaBBIKOB B HOBBIX | HOBBIE, CJIO’KHOCTH.
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IUIsL  peLIeHHUs
COOTBETCTBYIO-
mmii  (pU3HKO-
MaTeMaTH4e-
CKMH anmapar

CUTyallusiIX. HCCTAaHAApPTHBIC

CUTYaIIH.

[MIxana OOCHHUBAHUSA PE3YJIbTATOB HpOMG)KYTO‘IHOﬁ aTTcCTall U ¢€ onucaHue:

dopmMa IPOMEKYTOYHOM ATTECTALUM: 3a4eT.
[IpomexxyTouHast aTTecTalsi o0yJaromuxcsi B popme 3adera MpOBOJUTCS IO
pe3ysbTaTaM BBINOJHEHUSI BCEX BHUJIOB y4eOHOH paboThl, MPEeayCMOTPEHHBIX yueo-
HBIM IJTAHOM 10 TAHHOM JTUCUUIUIMHE, IPU 3TOM YUUTBIBAKOTCA PE3YJIbTATHI TEKYIIIE-
ro KOHTPOJISI YCIIEBAEMOCTH B TeUeHHE cemecTpa. OIeHKa CTeTeHN TOCTIXKEHUS 00y-

JarOMHUMHUCS TUIAHUPYCMBIX PE3YJIbTATOB 06yquH$[ o JUCHUILIIMHC ITPOBOAWUTCA

mpernoaaBaTciIcM, BCAYIIUM 3aHATUA 110 JUCHUIIIIMHEC MCTOJ0OM BKCHepTHOﬁ OILICHKM.
IIo utoram HpOMeHCYTOqHOﬁ aTTeCTalluM I10 JUCHUIIIINHEC BBICTABIISICTCA OLICHKA «3a-
YTCHO» HJIN «HEC 3a4TCHO)».

Hxana
OLlCHUBAHUSA

Onucanune

3a4TeHo

BrinonHens! Bce o0si3aTe/ibHbIE YCJI0BUSA MOATOTOBKHU CTY/AeH-
Ta K NPOMEKYTOYHOH aTTeCTALMH, 1PeO0yCMOMPEHHblE Npo-
epammoti oucyunaunvl. CTYyACHT AEMOHCTPUPYET COOTBETCTBHE
3HaHWW, YMEHUH, HABBIKOB MIPUBEICHHBIM B TA0JIMIIAaX MOKa3aTe-
J5IM, OTIepUpYyeT NPUOOPETCHHBIMU 3HAHUSIMH, YMEHHUSIMH, HaBbI-
KaMM, IPUMEHSET HUX B CUTYalMsX IOBBIIIEHHON CJIOKHOCTH.
ITpu 3TOM MOTYT OBITH TOMYILIEHBI HE3HAYUTENIBHbBIE OLIUOKH, HE-
TOYHOCTH, 3aTPYJHEHUS MPU AHATUTHUYECKUX OIepanusix, rnepe-
HOCE 3HAaHUU U YMEHMI HAa HOBbIE, HECTAHIAPTHBIE CUTYALUH.

He 3aureno

He BrinosiHeHbl 00s13aTe/IbHBIE YCJIOBUS MOATOTOBKHU CTY/I€H-
Ta K NMPOMEXKYTOYHOW aTTecTalMu, npeoyCMOMmMpeHHble Npo-
epammoul oucyuniunwvl, NJIN cTyaeHT AEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHUW, YMEHUH, HABBIKOB MPHUBEJICHHBIM B Ta0-
JUIAX MOKa3aTessiM, JOIMYCKAIOTCSl 3HAYUTENbHbIE OIMOKU, TIPO-
ABJISICTCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB IO Py IMOKa-
3aTeJen, CTYICHT UCIBITHIBACT 3HAYUTEIIbHBIE 3aTPYyAHEHHUS MPU
OTNIEPUPOBAHUYN 3HAHMSIMU M YMEHUSIMU IIPU KX MEPEHOCE HA HO-
BbI€ CUTYAlIHH.

dopmMa NIPOMEKYTOYHOM ATTECTANUM: IK3aAMEH

[TpomexyTouHas aTTectanus OOydaromUXcs B GopMe 3K3aMeHa MPOBOAMUTCS
M0 pe3yJibTaTaM BBIMIOJIHEHUSI BCEX BHUIOB yueOHOW pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IUIAHOM [0 JaHHOW JAMCLHUIUIMHE, IPU 3TOM YUYUTHIBAIOTCS PE3yIbTaThl Te-
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KyHoIero KOHTpPOJIA yCII€CBACMOCTHU B TCUHCHHC CEMECTPA. OHCHKa CTCIICHU OOCTHKCHUA
O6y‘{aIOH_II/IMI/IC}I IIaHUPYEMBIX PE3YJILTATOB 06y‘{CHI/IH MO0 JUCHUILIIMHE IMPOBOAUTCA
InmpenogaBarciicM, BEAYIINM 3aHATHUA 110 JUCHUIIJIMHE MCTOAOM BKCHCpTHOﬁ OLICHKH.
I1o utoram HpOMC)KYTO‘IHOfI aTTCCTalluM 110 JUCHUIIJIMHE BBICTABJIACTCA OLICHKA «OT-
JJUYIHO», «XOpOoII0», KYAOBJICTBOPUTCIHbHO» NN KHCYJOBJICTBOPHUTCIILHO).

IIxkajaa oneHuBaHUA Onucanue

BrinosiHeHsl Bce 00si3aTe/IbHbIE YCJI0BUA MOATOTOB-
KH CTyJAeHTa K MPOMEXKYTOYHOH AaTTeCTalluH,
MPEAYCMOTPEHHBIE TPOrpaMMON JUCHUIUIUHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB TIOKa3aTessiM, IPUBEICHHBIM B TabJWIlaX,
OTangHO onepupyer NpUOOPETCHHBIMU 3HAHUSAMHU, YMEHHSIMHU,
HaBBbIKAMH, MPUMEHSET UX B CUTyalMSX MOBBIIICHHON
cioxxHocTH. [Ipu ATOM MOTYT OBITH JOMYIIEHBI HE3HA-
YUTEJbHbIE ONIMOKU, HETOUYHOCTH, 3aTPyJHEHUS MpHU
IIEPEHOCE 3HAHUM M YMEHUM Ha HOBBIE, HECTaHIAPT-
HBIC 3aJIa4UH.

BrinosiHeHs! Bce 00si3aTe/IbHbIE YCJI0BUA NMOATOTOB-
KM CTYJAE€HTa K T[POMEXKYTOYHOH AaTTecTaluH,
IIPEAYCMOTPEHHBIE TPOrpaMMON JUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU,
Xopomio HABBIKOB TIOKAa3aTelisiM, NPHUBEACHHBIM B TaOJIMIAX,
OTIepUpPyeT TPHOOPETCHHBIMU 3HAHUSAMH, YMCHHSIMH,
HaBbIKaMU. B TO ke BpeMs Ipu OTBETE JOIYCKAET He-
CYLIECTBEHHBIE MOTPEIIHOCTH, 3aJ1a4d PEIIAECT C HENO-
YeTaMHU, HE BIMSIOIIMMU HA OOIIHUIA X0 pEIICHUS.

Brinonnens! Bce 00si3aTe/ibHbIE YCJI0BHUSI MOATOTOB-
KM CTyJeHTa K TMPOMEXKYTOYHOH aTTeCcTalMHu,
IPELYCMOTPEHHBIE TpOrpaMMoil AucHUIuIHbL. Cry-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU,
HABBIKOB IIOKAa3aTessiM, NPHUBEICHHBIM B TaOJHIAX,
orepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
VY noBneTBopuTenbHO | HaBblkaMu. Ho moxaspIBaeT HEryOOKHE 3HAHUS, IPU
OTBETE HE JOMYCKAaeT IrpyObIX OLIMOOK WA MPOTHUBO-
peunii, oaHako B (HOPMYJTUPOBAHUM OTBETA OTCYT-
CTBYET JOJKHAs CBS3b MEXKIY aHAIN30M, apryMEHTa-
nMed M BBIBOJAMH, B PEIICHUM 3a/ady MOTYT COJAEp-
XKaTbCs rpyOble omMOKuU. J[J1s momyyeHus: npaBUIbHO-
ro OTBeTa TPEOYIOTCSI YTOUHSIOIIME BOIPOCHI.
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HeynoBneTBopUTeNbHO | HUW, YMEHHI, HaBBIKOB IMPUBEJIECHHBIM B TaOaHIlax,

He BbinonHEHBI 00s13aTe/IbHbIE YCJIOBUSA MOATOTOB-
KH CTyJAeHTa K MPOMEXKYTOYHOH AaTTeCTallMH,
MPEyCMOTPEHHbIE TpOorpaMmMon aucuuruineel, MJIN
CTYEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HA-

JOMYCKAIOTCA 3HAUUTEIbHbIE OIIMOKH, TMPOSBISAETCA
OTCYTCTBUE 3HAHUW, YMEHUM, HABBIKOB 110 PALY MOKa-
3aTeNel, CTYIEHT UCTIBITHIBAECT 3HAUYUTEIBHBIE 3aTPY/I-
HEHHUSI IPYU ONIEPUPOBAHUY 3HAHUSIMU U YMEHHSIMU.

@oHIbI OLEHOYHBIX CPEICTB MPeICTABJIEHbI B NMPWJIOKEHUN 2 K padoyei

nporpaMmme.
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pacueTHo-Tpaduyeckux padot // boxynoB M.A., bopoauna C.U., KopoTkoBa
H.H., TkaueHko O.N. M.: MI'TY «MAMIN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbIi pecypc.

9. Koran E.A. OObikHOBeHHBIE AU(depeHlInaIbHble YPaBHEHUS U ONEPALIMOHHOE
ucuucieHue. YuebHoe nocodbue mo AucUUIinHe «MaTtemaTtukay Il CTyACH-
TOB Bcex cnenuanbHocted. M. 2006. 693 3k3.

10.Koran E.A. DnemeHTbl TeOpUH BEPOSITHOCTEN U MaTeMaTHYECKOW CTaTUCTHKHU.
YueOHoe mocobue mo auciuruiiHe «MaTtemaThkay Uis CTYJEHTOB, 00ydaro-
IITUXCS TI0 CIEHAIBHOCTH «ABTOMOOMIIE- U TpakTopocTpoeHue. M. 2007. 423
IK3.

B) IPOrpaMMHOe o0ecrnevyeHrue 1 MHTEPHET-PeCypPChI:

[IporpammHuoe obecrieueHue He MPEyCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepHalibl B JJIEK-
TPOHHOM BHj€, MpeAcCTaBlIcHHbIe Ha caiite mospolytech.ru B pasaene: «llentp Mma-
TeMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJIBHBIX 3aJaHUM MO AUCHMIUIMHE MPEACTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tone3nbie yueOHO-METOMMUECKHE W MH(POPMAIMOHHBIE MaTepUalbl MPEACTaB-
JICHBI Ha capTax:

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

[lepeuenr pecypcoB uH(DOpPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «UH-
TEPHET» ISl OCBOEHUS TUCIIUILINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepualbl, IPEACTaB-
JIGHHBIE Ha CcalTe »>JIEeKTPOHHO-OMOImoTeuHo cuctembl WM3narenscrBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html TecTsl o BeICIIEN MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buumeokypc u TecThl 1O

TEOPUM BEPOATHOCTEN U MATEMATUYECKON CTAaTUCTHUKE.

8. MaTepua/IbHO-TEXHUYECKOE o0ecnevyeHne TN CIUNINHBI

MatepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 0OECIEUMBAECT MPOBEACHUE BCEX
BUJIOB 3aHSATUMN, MPEAYCMOTPEHHBIX YUY€OHBIM IUIAHOM U COOTBETCTBYET JCHCTBYIO-
IIUM CaHUTApHBIM U IPOTHUBOIIOKAPHBIM IIpaBUIaM U HOPMaM.

Jiis mpoBeieHus] y4eOHbIX 3aHATUN UCTIOB3YIOTCS:

- JIEKIIMOHHBIE ayJUTOPUH U ayJAUTOPUU I NIPOBEACHUS NPAKTUYECCKUX 3aHATHH, B
TOM YUCJIE, OCHAILEHHbIE MYJIbTUMEIUNHBIM 000PYIOBAHUEM JJI TIPOBEJICHUS ay /-
TOPHBIX 3aHATUN (ITPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);
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- 17151 pabOTHI CO CHEHATM3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIEYEHUEM BO BpEeMs HH-
TEPAKTUBHBIX IIPAKTUYECKUX 3AHATUNA UMEIOTCS KOMIIBIOTEPHBIC KJIACChI YHUBEPCHU-
TeTa.

9. MeToanyeckue peKOMEHAAIUM JIS CAMOCTOSATEIbHOM PadoThl CTY/IECHTOB

Pa3znen: 3jieMeHTHI JIMHEIHOM aJredpbl

Matpuus! u onpeneaureau. [Ipexnae Bcero, CTyJeHT AOHKEH MOHATD, YTO
MaTpHUlla — 3TO TabyuLa Yucen (MPUUEeM 3Ta TabIHIIa MOXKET UMETh OJJUHAKOBOE YHC-
JIO CTPOK U CTOJIOLIOB, @ MOXKET OBITh U MPSMOYTOJIbHOI), @ ONpeIeTUTElNb- 3TO YNC-
J10, 3allMChIBAEMOE B BUJIE KBAJPAaTHOU TAOJIUIIbI, TO €CTh ONPEACIUTENN CYIECTBY-
IOT TOJIBKO Y KBaJPaTHBIX MATPHII.

Crnenyet oOpaTuTh 0c000€ BHUMaHHE Ha OMEPALMI0 YMHOXKEHUS PSIMOYTOJIb-
HBIX MATpUIl U MOHATh, KAKUM MOJY4YaeTCs MOPSA0K MaTpUIIbl — TpousBeaeHus. Oco-
OEHHOCTh MATPUIl TAK)KE€ COCTOUT B TOM, YTO IPOU3BECHUE MATPUI] HE MEPECTAHO-
BOYHO, TO €cTh AB % BA.Cneayer o0s3aTelIbHO YOEIUTHCS B 3TOM, PEIIMB COOTBET-
CTBYIOILIME 3a]Ia4U.

BaxxHbiM siBIIsieTCst moHATHE oOpaTHOM Matpuilbl. Hamo 3HaTh ycioBue cyiie-
CTBOBaHHUS OOpaTHOW MATPHUIIBI U aIrOpUTM ee nocTtpoeHus. [locie ee BbIYMCIICHUS
L[EJIECO00PA3HO JIeNIaTh MPOBEPKY MPABUIBHOCTH PEIICHHUS, BBINOJIHUB OMNEPALUIO
YMHOXEHUsI A'A=E (I0JDKHA OTYyYUTHCS SAMHUIHAS MATPHUIIA)

[Tpu n3ydyeHun onpenenuTenei HaJl0 YeTKO YCBOUTh MOHSATUS MHUHOpPA, anreo-
pPanveCcKOro JIONOJIHEHHS, 3HATh MHOTOYHMCIICHHBIE CBOMICTBa omnpeaenurens. [lns
OCBOCHHUSI TE€XHHMKH BBIUYMCIICHUS OIpENeIuTeNeil 1enecoo0pa3Ho, BbIOpaB MpOU3-
BOJIBHBIA OINPEAEINUTENDb BBIIIE TPETHETO MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CIIO-
co0aMu, MPUMEHSISI PA3JI0KEHUE U 110 CTPOKaM U 1o crosdnam. OOpaTuTe BHUMAaHHE,
KaKue CTPOKH (CTONOIIbI) MPEANOUTUTEIbHEE BEIOUPATD 1JIs1 PACKPBITHUS ONpeIeInTe-
Jis1, YTOOBI YIIPOCTUTH €ro BbruuciaeHue. OcoO0eHHO 3(PHEeKTUBHO BBIUUCICHHUE OTpe-
JeNUTeNIed ¢ TOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHU, MPUBOMASIIUX €ro K Tpe-
yroJIbHOMY BUITY.

[Ipn wu3yyeHUM pELICHUA CHUCTEM JIMHEWHBIX aiareOpanvyecKkux ypaBHEHUUH
(CJIAY) oOpatuTe BHUMAaHHE, TPEXKIE BCETO, Ha TOHSATHE PEIICHUS CUCTEMBbI U
YCIIOBHSI CYIIECTBOBAHUS PEIICHUN B 3aBUCUMOCTH OT COOTHOILUEHUS MEXAY PAHTOM
MAaTpUIIbl, PAaHTOM PACUIMPEHHONW MAaTPUIBl CUCTEMBl M YHCIOM HEU3BECTHBIX U
ypaBHeHU. OOpaTuTe BHUMaHHE Ha ycloBUs npuMeHeHus ¢popmyn Kpamepa u me-
Tosa oOpaTHOM MaTpullbl. BHMMaTenbHO pa3zdepuTe MpUMeEphl PelIeHusl TPOU3BOIb-
HBIX CHCTEM JIMHEHHBIX anreOpandecKkux ypaBHeHui Metonom ['aycca (BBeaeHue Oa-
3UCHBIX U CBOOOJHBIX TEPEMEHHBIX ).

Pa3znesi: DiieMeHTHI BEKTOPHOI anredpbl

[Ipu u3yyeHun AaHHOW TeMbl 0OpaTUTE BHUMAHUE HA JMHEIHbIE ONepaluyd HaJ BEK-
TOpaMH, Ha MOHSATHUS TUHEWMHON HE3aBUCUMOCTH U JIMHEWHOW 3aBUCUMOCTH BEKTOPOB,
Ha (pyHIaMeHTaIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMUPO-
BaHHOTO 0a3uca), Ha pas3JIoKEHUE BEKTopa o 0a3ucy.
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3HaTh OMNpE/CIICHUE, T€OMETPUUECKUE CBOMCTBA CKAJIPHOI'O, BEKTOPHOTO M
CMEIIaHHOTO MPOU3BEACHUS BEKTOPOB, (POPMYIIBI AJIsl UX BHIYMCIICHUS] B BEKTOPHOU U
B koopauHaTHOU dopme. OOs3aTeNBHO 3HATh U YMETh IPOBEPATH YCIOBUS OPTOTO-
HaJbHOCTH, KOJUTMHEAPHOCTU U KOMIUJIAHAPHOCTU BEKTOPOB.

Pasznges: koMILIEKCHBIE YHCJIA H MHOTOYJI€HBI

B sTom pasnene, npexiae BCero, Haa0 MOHATH, YTO KOMIUIEKCHOE YMCIIO SIBU-
JIOCh PACHIMPEHUEM IIOHATHS NEUCTBUTEIBHBIX 4YMCEN, 3HATh ONIPEACIICHUE U TpHU
(GbOpMBI 3amUCH KOMIUIEKCHOTO  YHCJIa, T€OMETPUUYECKYI0 HHTEPIIPETALUIO KOM-
IJIEKCHOT'O 4MCJla U B3aUMHO-OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM KOM-
IJIEKCHBIX YHMCEJ M MHOXKECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH KomruiekcHbie
qrclia MO’KHO M300paXkaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOM miiockoctu [lo-
ATOMY OIE€paIlK CJIOKEHUS U BBIYMTAHUS KOMILJICKCHBIX YHCEN MOTYT OBITh CBEJICHBI
K OIlepalysM CIIOXKEHHS U BBIYUTAHUS COOTBETCTBYIOIIMX BEKTOPOB

Hano 3HaTh 1 yMeTh BBINIOJIHATH ONEPALIMM YMHOXKEHHUSI, IEIICHNS, BO3BEACHUS
B IIOJIOXKUTEJIBHYIO CTEIIEHb KOMIUIEKCHBIX YHCEJI, 3alIUCAHHBIX B TPUTOHOMETpUUE-
ckol (hopme, U3BJICUECHHS KOPHS N-Oi CTENIEHH U3 KOMIUIEKCHOIO YucIa.

OOparuTh BHUMaHHUE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEI SIBISIETCS
3aMKHYTBIM, TO €CTh JIF00asi aJiredpanyeckas ornepauus HaJ KOMIJIEKCHBIMU YUCIIAMU
HE BBIBOJMT 3a MpeJeibl 00J1aCTH KOMILJIEKCHBIX YHCE].

Pa3neni: 3jieMeHThI MATEMATHYECKOI0 aHAJIN3A

[Tpu m3yuenun nuddepeHranbHOro UcCUUcieHus GyHKIUA OJTHON MepeMeH-
HOI oOpaTuTe BHUMaHHUE Ha MOHATHE Ipeseia GyHKIMH B TOYKE U METOJBI €TI0 BbI-
yucienus. [Ipeaen — o4HO W3 OCHOBHBIX MOHATHUH MaTeMaTHYECKOro aHaim3a. llpu
BBIYMCJICHUH TIpeIeioB (DYHKIIMU HAJ0, MPEK/IC BCETO, BBISICHUTH XapaKTep HEolpe-

0 ® o
JIEJIEHHOCTH (6— 0-00,00—00,1 ) UToOBl OBNAZETh TEXHUKOW pENICHHs 3a7a4 Ha
o0

BBIYMCIICHHE MIPEIEIIOB, HAJ0 3HATh J1BA 3aMEYaTeJbHbIX Ipenesa, Tadaully SKBUBa-
JICHTHBIX OECKOHEYHO MallblX, mpaBuio Jlomurtans, pa3nuyHble TPUEMbl PACKPBITHS
HEOIPEICICHHOCTEN B 3aBUCUMOCTHU OT BHJa QYHKIIMH U PELIUTh JOCTATOYHO OOJIb-
110€ KOJIMYECTBO 3a4a4.

[Tpu u3yueHuM TeMm, MOCBALICHHBIX MPOU3BOAHON W auddepeHunany (QpyHk-
L[UU, HaJI0 OCMBICIUTbh UX T'€OMETPUUECKUI CMBICI, TOHUMATh PA3IUYUE MEXKIY HU-
MU (muddepeHnnan - 3To TIaBHAS JIMHEWHAs 9acTh npuparieHus Gyuakmun). Trepmo
3HaTh (KaKk TaOJaMIly yMHOKeHHUs) (hopmyibl AuddepeHnpoBaHusl OCHOBHBIX 3Jie-
MEHTapHBIX QYHKUUN U npaBuiia auddepeHuupoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuiIo JudPepeHnpoBaHus CI0KHON QYHKIINUN).

OOparute BHUMaHHE TakKe Ha 0COOEHHOCTH audpepeHunpoBanus GyHKIUMI,
3aJlaHHBIX B HESIBHOUN (popMe, mapaMeTpUUeCcKH, Ha MPUEM JIOTapUPMUUECKOTO AUP-
(bepeHuupoBaHusl.

Crnenyet 4eTKO 3HaThb U YMETh NPUMEHSTh aIrOPUTM UCCIIEOBaHUS (PYHKUIUN
U TIOCTpOoeHUs TrpaduKOB: OINpEJETICHHEe TOYEK paspbiBa (M UX KiIacCUUKAIIHIO),
acuMnTOT rpaduka (BepTUKAIBHON, HAKIIOHHOM, TOPU30HTAIILHOM), HEOOXOAUMBIEC U
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JOCTaTOYHBIC YCIOBUS MOHOTOHHOCTH (DYHKITMHU, CYIIECTBOBAHUS JIOKAIHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMU U TOYEK Meperuoa.

Paznen: nupPepenuunanbHoe ucunciaeHue QyHKIUUN HECKOJIbKHX MEePeMEeHHbIX

[Ipyn w3ydeHUH MaHHOTO pasjeina oOpaTUTe BHUMAHUE HA TO, UYTO (PYHKIIHMS
ABYX IICPEMCHHBIX UMCCT HaFH}II[HBIﬁ FCOMCTpI/I‘{eCKI/Iﬁ CMBICII — 9TO IMOBECPXHOCTH B
TPEXMEPHOM IPOCTPAHCTBE

HaI[O OCMBICJINTD IMOHATHA YaCTHBIX ITPOU3BOAHBIX H ITOJIHOT'O ):[H(i)(i)epeHuHa—
JJa 1 OCO6eHHOCTB HUX BBIYUCJICHUA, OBJIAACTD TEXHUKOU BBIYUCIICHUS IMPON3BOAHBIX
OT CJIO)KHOM (PYHKIIMHM HECKOJBKHMX NepeMeHHbIX. CreayeT oOpaTUTh BHHUMaHUE Ha
TO, 4TO OJIA (1)YHKHI/II/I Z = z(X,y) CMELIAHHbIE YaCTHBIE IIPOU3BOAHBIE BTOPOTO MOPSA-
0’z 0’z
X0y Oyox
pPE€HIMPOBAHNA HC UMCCT 3HAUCHMU .

Jlis GYHKIMM HECKOJIbKMX TMEPEMEHHBIX CKOPOCTh M3MEHEHHUS (YHKIUH B
ITPOMU3BOJIBHOM HaIIPaBJICHHUHU XaPaKTCPU3YCTCA HpOI/ISBO,Z[HOI\/’I 10 HaIIpaBJICHUIO, a
HauOOJIbIIasE CKOPOCTh U3MEHEHUs (PYHKIMHM OYyJIeT B HAlpaBJICHUH BEKTOpa Tpajiv-
enta. Crnenyer oOpaTUTh B 3TOM TeME€ BHHMaHHE Ha HEOOXOAMMOE M JIOCTaTOYHOE
YCJIOBHS CYIIECTBOBaHUS dKCTpemMyMma (YHKIIUH HECKOJIBKUX MTEPEMEHHBIX.

Ka paBHBI MEXy COOOM: (teopema IlIBapma), To ecth nmopsaok audde-

Pa3znea: HHTErpajJbHO€ HCYUCTICHUE

B uHTerpajibHOM UCYMCIIEHUH pelIaeTcs 3ajada, oOpaTHOM TOM, KoTopas pac-
cMaTpuBaiach B tudepeHInaibHOM UCYUCICHIN HE0OXOAMMO HAWTH I JaHHOU
byakun f(x) Takyro (yHKIHIO, TPOU3BOAHAs OT KOTOPOH Oblja Obl paBHa 3a7aH-
HOM. VIHTerpupoBanue pyHKIHMI — TOCTATOYHO CIOXKHBIA pa3fen MaTeMaTUKH, OBJia-
JE€Thb KOTOPBIM MOXHO TOJIBKO, €CJIM CTYJEHT «BO3BMET» JIOCTATOYHO OOJIBIIOE KO-
JMYECTBO MHTErpasioB pazHoro tuma. Hamo TBepmo 3HATh TaONMIly MHTETPAIOB OT
OCHOBHBIX 3J€MEHTapHbIX (YHKIIUN, OCHOBHbIE METO/Ibl MHTETPUPOBaHUS (3aMeHa
NEepEMEHHOM, MOABEACHUE MOJ 3HaK JudQepeHirana, UHTETPUPOBAHKE IO Ya-
CTSIM, TPHUEMBbI BBIYHMCIICHUS HWHTErPajoB OT PallMOHAIBHBIX JpoOel, OT pa3HOro
TUTIA TPUTOHOMETPUYECKUX (PYHKITUN).

Hago ocMBICTUTE €IWHCTBO TOIX0Ja K TOCTPOCHHUIO OMpPEAENCHHBIX, KpaT-
HBIX, KpUBOJIMHEHHBIX, TOBEPXHOCTHBIX HHTETPAJIOB — MOCTPOCHUE HEKOTOPOH MHTE-
IPajIbHOM CYMMBI U ITPEIEIIbHBIN IEPEXO.

3HaTh T€OMETPUUECKHI CMBICT U OCHOBHYIO ()OpMYIly BBIYUCIICHHS OIpEe-
JICHHBIX HHTETpaNoB — hopmyny Hrrtotona — JleliOnuiia, reomeTpuueckue u Gpusnye-
CKHE MPWIOXKEHUS OIpPEAENICHHBIX U KpPAaTHBIX HMHTErPajlioB, YMETb HaXOAMUTh ILIO-
a/lb IJIOCKON (DUTYpBI, JUIMHY KPUBOM, 00bEM U IJIOLIA/Ab MOBEPXHOCTH TEJ Bpa-
HICHMUS.

Pa3zges: yucinoBbie 1 QyHKIUOHAIbHBIE PAABI

[Ipyu n3yyeHnn AAHHOW TEMBI, IPEKIE BCErO, HAJO OCMBICIUTh MOHSATHE CyM-
MBI OECKOHEUHOTO psiJia Kak Mpesiesa Mocie10BaTeIbHOCTH YACTUYHBIX CYMM.
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HeobOxonuMo cHavana HayduThCs KIacCU(DUUIUPOBATH PSJIbI IO THUIAM: YHCIIO-
BbIE IMOJIOKUTEIbHBIEC, 3HAKOTIEPEMEHHBIE, (DYHKIIMOHAJIbHBIE, CTEIIEHHbIE, TPUTOHO-
metpuueckue panpl Oypee.  M3yduTh TEOPETUUECKUE CBEICHHUS: TEOPEMBI CpABHE-
HUS, HEOOXOAUMBIE U JIOCTATOYHbIEC MPU3HAKU CXOJMMOCTHU. 3HaTh U YMETh NpHUMe-
HATh JOCTATOYHBIC NMPU3HAKK CXOJMMOCTH ITOJIOKHUTENIBHBIX PSAOB: Npu3Haku [la-
nam0Oepa, Ko, narerpanbublil npusHak Koy,

Jlnst 3HaKo4epeayommxcs psSAoB 00paTUTh BHUMAHHUE Ha MOHATHS aOCOJIOT-
HOM M yCIIOBHOM cXOauMocTH. 3HaTh npusHak JleiiOHuna u 00001IeHHbIE TPU3HAKH
Hamambepa u Komm.

Jljis cTeneHHBIX pAIOB 3HATH Teopemy AOens, onpeaeeHue UHTepBajia U pa-
JAMyca CXOAUMOCTH, OOpaTUTh BHUMAHUE HAa TO, YTO TpeOyeTcs UCCIeJOBaHUE MOBe-
JCHUs psfla B TPAaHUYHBIX TOYKAaX MHTEpBaia cxoauMocTu. O0s13aTeNbHO 3HATH pa3-
JIO’)KEHUSI OCHOBHBIX 3JIeMEHTapHBIX (yHKIM B psaasl Telnmopa u MakinopeHa u
YCIIOBHE Pa3sIoKUMOCTH PyHKIMU B psia Telmnopa.

Pa3znes: 00bIkHOBeHHBbIE JU(PPepeHIHATbHbIC YPABHECHHUS

N3yuenne nuddepeHnanbHbIX ypaBHEHUNW UMEET BaKHEWIIee 3HaYeHUE B

MaTeMaTUYeCKON MOATrOTOBKE MHkKeHepa. OObsCHSAETCS 3TO TeM, 4To AuddepeHu-
aJbHbIE YPABHEHUSI MIPEACTABIISIIOT COOOM MaTeMaTHuyecKre MOJIENIM CaMbIX pa3HO00-
Pa3HBIX MPOLIECCOB U SBJIEHUN, TAK KaK UX PEUIEHUS MO3BOJIIIOT OIUCATH YBOJIOLUIO
M3y4aeMoro Ipouecca, XapakTep MPOUCXOMSIINX C MAaTEPUAIBHON CHCTEMOM HM3MeE-
HEHUI B 3aBUCHMOCTH OT IIEPBOHAYAIIBHOI'O COCTOSIHUSL CUCTEMBI.
OTnnunTenbHOe CBOMCTBO AU PEepeHIInanbHbIX YPaBHEHUNH COCTOUT B TOM, YTO IpHU
UX WHTETPUPOBAHUU OOBIYHO TOJYy4yaeTcsl OECUMCIEHHOE MHOKECTBO PELICHU.
JUIst ypaBHEHHsI IEPBOTO MOPSAAKA 3TO MHOKECTBO OIMCHIBAETCS OJAHOW IPOU3BOJIb-
HOM mMOCTOSTHHOW. YTOOBI BBIIETUTH M3 OECKOHEUHOTO MHOXKECTBA PELIEHUM TO,
KOTOpPO€ ONMCHIBAET UMEHHO JaHHBIA MpoIecc, HEOOXOAUMO 3aJaTh JOMOIHUTEIb-
Hy10 MH(pOpMaIMIO, HAapUMep, 3HaTh HayalbHOE COCTOSIHME Mpoliecca. Takoe no-
ITOJTHUTEIBHOE YCIIOBUE HA3BIBAETCSA HAYaJIbHBIM YCIOBUEM.

3ajaya UHTErpupoBaHus IU(PPEepeHIINAIBHOIO ypaBHEHUS MEPBOro MOPsAKa
COBMECTHO C HAYaJIbHBIM YCJIOBHEM HA3bIBACTCS HAYAIBHOW 3aadyeld WM 3a7adei
Komm.

Jns nuddepeHunanbHBIX ypaBHEHUM MEPBOrO MOpPSAKA CIAEAYET pa3anuyaTh
oO1ree, 9acTHOE M 0C000€ PEIICHMS, a TAK)KE OOIIHIA, YACTHBIA U OCOOBIN HHTETPAJIHI.

[Ipu UHTErpUPOBAHUM YPABHEHHI NIEPBOTO MOPSAIKA HAJIO MPEKIE BCETO OIpe-
NEIUTh TUIl YPAaBHEHUS, a 3aTEM YK€ MPUMEHUTh TOT WIM MHOM METOJ PEIICHUS.
Hano o6s13aTensHO OCBOUTH MPOLEAYPY MPUBEICHUS YPABHEHUS MEPBOI0 MOPsIKa K
YPABHEHUIO C pa3/CIICHHbIMU IEPEMEHHBIMHM, TaK KaK MMEHHO TAKUE YPaBHEHUS
MOYHO HEMOCPEICTBEHHO UHTETPUPOBATb.

Jns nuddepeHmanbHbIX ypaBHEHUN N — TO Topsijika 00s3aTeNbHO 3HATH T0-
CTaHOBKH 331auu Ko, kpaeBoii 3a1aun, 3a/1a4i Ha COOCTBEHHBIC 3HAUCHUSI.

B Teme, nocesieHHON TUHEHHBIM AU(GepeHIInaTbHbIM YPaBHEHUSIM N — TO
MOpSAJKA, HAJI0 3HATH TEOPEMBI O CTPYKTYpE OOILEro peuieHus: OAHOPOIHBIX U HEO-
HOPOJHBIX YPaBHEHHI, TaK KaK OHU YKa3bIBaIOT IyTh MOCTPOCHUSI OOIIETO PELICHHUS.
OOpaTuTh BHUMaHUE Ha TO, YTO PEIICHUE JTMHEHHBIX OMHOPOAHBIX AU(PepeHInaIb-
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HBIX YPAaBHEHHI N — ro MopsiaKa ¢ MOCTOSHHBIMU KO3 dUIIMeHTaMu He TpeOyeT WH-
TErPUPOBAHUS, & CBOAUTCS K YHCTO alireOpandyeckoi npodieMe HaxoXIeHUs KOpHe
COOTBETCTBYIOIIETO XapaKTEPUCTUUECKOro ypaBHeHMs. Hajgo 3HATh BHJ YaCTHBIX
pelIeHni TMHEHHBIX OJHOPOIHBIX AU (epeHlInanbHbIX YpaBHEHUH N — ro nopsjaka
C IOCTOSIHHBIMU KO3()PUIIMEeHTaMHU B 3aBUCUMOCTH OT BUJa KOPHEH XapaKTepucTuye-
CKOT'O ypaBHEHHUS.

Hano 4eTko ysCHUTH aJrOpuTM MOCTPOCHUS YACTHBIX PEIICHUN JIMHEUHBIX He-
OJTHOPOJHBIX TU(DPEpEeHIIMATBHBIX YPAaBHCHUA METOJIOM Moadopa (METOI0M He-
onpeneneHHBIX K03(PPUIIMEeHTOB), 00paTHB BHUMAaHHUE HA TO, YTO B 3TOM CIy4yae BU]
YACTHBIX PEIICHUN HEOJHOPOTHOTO YPABHEHHsI COOTBETCTBYET IO CTPYKTYpE 3ajaH-
HOU MPABOM YaCTH.

Pa3znen: Teopust BeposiTHOCTEH

Jlist  ycmemnrHoro OBJAACHHUS MaTepualioM JaHHOTO paszeiia HeoOXOIUMo,
MPEXKIAE BCETO0, YETKO YCBOUTH OCHOBHBIE IMOHSATUS TEOPHUH BEPOATHOCTEM, OUECHB
ITUPOKO UCTOJIb3yEMbIE B PA3JIMUHBIX MPUIIOKEHUSIX: TOHATUE CITYYalHOTO COOBITHS
1 €r0 BEPOSITHOCTH, CyMMBbI U MIPOU3BEICHUS COOBITHH, TIOHATHS CTy4YaifHOW BEJIUYU-
Hbl U 3aKOHA €€ PACHPENECIICHUs, MAaTEMATUYECKOTrO OKHUIAHWUSA U JUCIIEPCUU CITY-
YallHOM BEJIUYMHBI.

Hano moHATh, 4TO BEPOATHOCTH — 3TO YHUCIOBAsI MEPA CTEIEHU BO3MOXXHOCTHU
MOSIBJICHUSI CIIyYalHOTO COOBITHS. 3HATh KJIACCHMYECKOE, CTATUCTUYECKOE U TeOMET-
PHUYECKOE OMPENECIICHUS BEPOATHOCTH, CBA3b U pazinuve Mexay HUMu. HecMoTps Ha
BHEIITHIOIO IIPOCTOTY KJIACCHYSCKOU (POPMYJIbI OTIPEICIICHUS BEPOSATHOCTH CIIydaliHO-
ro coobiTust A: P(A)=m/n, HENOCPEICTBEHHBIN MOACYET YUCIa N BCEBO3MOKHBIX UC-

XOJIOB MCHBITAHUA U M - yucia OJaronmpusiTHBIX MCXOAOB TpPeOyeT NMpUMEHEHHs
dbopmyn komOuHATOpUKU. [Ipr 3TOM B KaXk10M KOHKPETHOM 3a/1aue Hal0 MpoaHasu-
3UpPOBAaTh, KAKOW THUII COEAMHEHUN BO3HUKAET, KOIa U3 HEKOTOPOI0 MHOKECTBA dJie-
MEHTOB U3BJICKAETCS JAPYroe MOJMHOMXKECTBO (3TO MOTYT OBbITh pa3MeEIlIeHHUs, Mepe-
CTaHOBKHU WJIU coueTanus). [Ipu BIUMCICHUN BEPOATHOCTEN CIOXKHBIX COOBITUN HA0
YMETh MPEACTAaBUTh UX B BUJE CyMMbl WJIM MPOU3BEAEHUS (MM CyMMBbI ITPOU3BE/IE-
HUM) TIPOCTHIX COOBITUN M MPUMEHUTH COOTBETCTBYIOIIUE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOATHOCTEM.

Hano 4detko pasnuyaTh TUIBI CIy4alHbBIX BEJIWYMH — JHUCKPETHBIE U HEIpE-
PBIBHBIC Y 3HaTh OCHOBHBIC 3aKOHBI UX pacmpeaeneHus (OnHomuansHbii, [lyaccona,
TUTNIEPreoOMETPUUECKHI, 0COOCHHO, HOPMAaJIbHBIN 3aKOH pacipeiescHus).

JIns onucaHus 3aKOHOB PAacCHpPEACIICHUs] HENPEPBIBHBIX CIYyYalHBIX BEJIUYUH
MPUMEHSIOT UHTETPAIbHYIO (DYHKIIMIO pAaCTpEeeICHUs] BEPOATHOCTEH CIydailHOM
BEJMYMHBI F (X)W IUIOTHOCTH BeposTHocTer f(x). Hamo ycBouTh ompeneneHus, Be-
POSITHOCTHBIN CMBICII U CBOMCTBA 3TUX (PYHKIIMH, CBSI3b MEXy HUMHU U PACUETHBIC
(bopMyJIbL 711 UX OIPEIEIICHUS.

Hano 3Hath onpeneneHue, pacueTHble (JOPMYJIbl U BEPOSTHOCTHBIA CMBICIT OC-
HOBHBIX YHCJIOBBIX XaPAKTEPUCTUK CIYyYANHOW BEJIMYMHBI — MATEMAaTUYECKOTO OXKH-
AaHus (CpeIHero 3HA4UeHMs) U UCIEPCUU (XapaKTEpUCTUKU pa3zdpoca BO3MOKHBIX
3HAYEHUS CITyYailHON BEJIMYMHBI OTHOCUTEIIBHO CPETHETO 3HAYCHHUS).
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Pa3nen. maTemaTnyecKkasi CTAaTUCTHKA

[Ipu u3ydyeHUH MaTeMaTUYECKOM CTATHUCTHKW HAJ0 MOHSTh, YTO OHA TECHEW-
MM 00pa3oM CBsi3aHa C TEOPHUEl BEpOSTHOCTEH, U OOJIBIIMHCTBO €€ BHIBOJIOB Oa3u-
pyeTcs Ha MPEeJebHBIX TEOPEMax TEOPUHU BEPOSITHOCTEN.

Bce xapakTepucTUKu, U3y4yaeMble B Kypce MaTE€MaTUYECKON CTATUCTUKH, SIB-
JISIFOTCS.  CTAaTUCTUYECKUMU aHAJOTaMH COOTBETCTBYIOIIMX XapaKTEPUCTUK, paccMart-
pUBaEMbIX B TEOPUU BEPOSTHOCTEH, MOJYYCHHBIMU Ha OCHOBE OIPAaHUYEHHOTO YHCJIa
ONBITHBIX JaHHBIX. CleA0BaTEIbHO, €CIIH, HAIPUMEP, MATEMATUUYECKOE OKHUIAHUE U
JOUCTIEPCUS CIyYalHOW BEJMYMHBI, U3y4a€MbI€ B TEOPUU BEPOSTHOCTEM, SIBISIOTCA
XapaKTEPHBIMUA HECITYyYalHBIMH YUCIIAMHU, TO X CTATUCTUYECKHE aHAJIOTH — BBHIOO-
pOYHas CpefHsis U BHIOOPOUYHAS (MM UCIPABJICHHAS) JTUCIIEPCHUS SBIISIFOTCS CIy4au-
HBIMHU BEJIMYMHAMHU, 3aBUCSIIMMH OT 00BheMa U TUTA BBIOOPKU M PA3TUYHBIMU IS
Pa3HBIX BBIOOPOK.

Hano o0s3aTennbHO 3HaTh U YMETh BBIUUCIATH TOUCUHBIC OLICHKU HEU3BECTHBIX
MapaMeTpOB paclpeieSieHus] CIIydyalHOW BEJIMYHUHBI - BEIOOPOUYHYIO CPEAHIOI U BbI-
00pOYHYIO (WJIM UCTIPABJICHHYIO) AUCIEPCHUIO, TaK KakK JIto0ask cTaTucTUyeckas oopa-
00TKa CBOJIUTCSI, MPEXK/IEC BCETO, K HAXOXKJICHUIO UMEHHO 3TUX XapaKTEPUCTHUK.

Cnenyer oOpaTUTh BHUMAHUE Ha TO, YTO ITH OIEHKH SBJISIOTCS MPUOIMKEH-
HBIMU, OCOOEHHO ISl BBIOOPOK Majioro o0bema, U ISl CYXKJIEHHUS O TOYHOCTU U
HaJIe)KHOCTU ATUX OLIEHOK HAJ0 yMETh MPUMEHSITh MHTEPBAJIbHBIC OIIEHKU U 3HATh
METOAUKY ITOCTPOEHUS JOBEPUTEIbHBIX HHTEPBAJIOB.

Crnenyer Takke oOpaTUTh BHUMaHHUE Ha MOCTAHOBKY W PEIICHHE 3aJa4M Mpo-
BEPKU MPABIONO00USI CTATUCTUYECKUX THIOTE3 U MPUMEHEHHUE KPUTEPHUEB COrJja-
CHs, KOJIMYECTBEHHO OINKCBIBAIOIINX CTENEHb PACXOXKIACHUS MEXKIY TEOPETUUECKUM
Y DMIIUPUYECKUM PacCIpeAcTICHUSIMH.

OTMeTHM B 3aKJIFOUYEHHE, UTO YCHEUTHOE U3YYEHUE TUCHUILINHBI «MaremaTu-
Ka», MPUOOpEeTeHNE HEOOXOMMBIX KOMIICTCHITNH, YMEHUI ¥ HaBBIKOB BIJIAJICHUS Ma-
TEMaTHYECKHUM ammapaTtoM TpeOyeT OT CTYJAEHTOB OOJBIION CaMOCTOSATEIbHON pado-
THI.

10. Meroauyeckue peKOMEHIALUM ISl IPenoaaBaTe/is

[Ipexne Bcero, ciieyer 0OpaTUTh BHUMAaHUE CTYJEHTOB Ha TO, YTO MPAaKTHYE-
CKM BECh M3y4YaeMblli UMH MAaTE€pUAJl ABJISETCA I HUX HOBBIM, HE M3y4YaBIIMMCS B
mporpaMmMe cpefHeit mkoibsl. OMHAKO OH He TpeOyeT KaKoh-Inbo creruanbHou (10-
HOJIHUTEJIHOM ) OJTOTOBKU U BIIOJIHE MOXKET OBbITh YCHEIIHO U3Y4€H, €CIIU CTYJCH-
Thl OyAyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO BBINOJHATh IOMAILHUE 3a/JaHus U
[0JIb30BaThCs (IIPU HEOOXOIMMOCTH) CUCTEMOM IIIIAHOBBIX KOHCYJIbTAllUi B TEUEHUE
Ka)KJ0Tr0 ceMecTpa. Bomenmmue B Kypc MaTeMaTHKHU Pa3febl SBISIIOTCS Kilaccuye-
CKHMH, B TO K€ BpeMsl OHM ITPAaKTUYECKH OPUEHTUPOBAHBI, TaK KaK UMEIOT IIUPOKOE
pacupocTpaHeHue JUisl PELICHHs] Pa3HOTO poJa 3a7a4 BHYTPU CAMOW MAaTEMAaTUKH U
MPUKJIAIHBIX 3a1a4. FIX 0CBOEHME MOMOKET CTyAEHTaM JIOTHYECKH BEPHO, apTyMEH-
THPOBAHO M SICHO CTPOWUTH YCTHYIO M IHCBMEHHYIO pP€Yb, YCIIEIIHO IPUMEHSTH
HAKOIUICHHbIE 3HAHUSI B MPO(PECCUOHANBHOMN 1E€ATEIbHOCTH.
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Heo6xoammo ¢ caMoro Hauaia 3aHSITHH pEeKOMEHIOBATh CTYJEHTAaM OCHOBHYIO
U JONOJIHUTEIIBHYIO JINTEPATYPY, & B KOHLE CEMECTpa aTh CHUCOK BOIPOCOB IS
NOATOTOBKH K 9K3AMEHY.

Ha mepBoM 3aHATHM 1O AUCHUIUIMHE 0053aTeIbHO MPOUH(POPMHUPOBATH CTY-
JIEHTOB O BUJE U (opMe MPOMEKYTOUHOM aTTecTallud MO JUCUHUIUIMHE, CPOKax e
IIPOBEJICHHUS, YCIOBUSX JIONyCKa K IMPOMEKYTOUHOW aTTECTAllUU, IPUMEHSAEMBIX BH-
Jax MPOMEKYTOYHOTO KOHTPOJISL.

CooOpaxkeHusi 1 peKOMEHJAINH, NMPUBEJACHHbIE B M. 9 pabodyeil mporpammbl
IUI CTYAICHTOB, JOJDKHBI OBITH YETKO C(OPMYIUPOBAHBI U M3JI0KEHBI UMEHHO Ipe-
MIO/1aBATENIEM HA JIEKIMAX, NPAKTUYECKUX 3aHATHUIX U KOHCYJIbTALUIX.

N3noxeHne TeopeTHuecKoro Marepuania JOJKHO COITPOBOKIATHCS UILIIOCTPA-
TUBHBIMH NPUMEPAMHU, THIATEILHO OTOOPAHHBIMH MPEIOIaBaTeIeM TaK, YTOObI TeX-
HUYECKHUE TPYAHOCTH M BBIKJIAJIKHU IIPU PEIICHUM 33/1a4¥ HE OTBJIEKAIM OT IJIABHOTO:
OCMBICTICHUS UJIEU U CYTH NMPUMEHIEMbIX MeTOA0B. ClieflyeT Bcerja yKa3blBaTh MpH-
Mephl TPAKTUYECKOTO MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHATHUSX YPaBHEHUU U Qop-
MYIL.

[TpakTrueckue 3aHITHS JOJKHBI ObITh OPraHW30BAHbI MPETOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BpEMsI Ha IMEPUOAMYECKOE BBINIOJHEHHUE CTYIECHTAMH
HEOOJIBIION CaMOCTOSITEILHON PabOThl B ayJJUTOPUU Jisl TPOBEPKU YCBOCHUS U3JIO-
KEHHOT0 MaTepHaia.

[IpenonaBarenb, BeAyIIMH NPAKTHUYECKUE 3aHATHUS, JOJDKEH COIJIACOBBIBATH
y4e0HO — TeMaTUYECKHUI TUIaH 3aHATHI C JIEKTOPOM, UCIIOIb30BaTh €IUHYIO CUCTEMY
0003HaYECHU.

[IpenonaBaTento cienyer 10OMBATbCS CUCTEMAaTUYECKOW HENpepbIBHOM pado-
Thl CTYJ€HTOB B TEUEHUE CEMECTPa, HEOOXOAMMO BBIABIATH CHIIbHBIX CTYACHTOB U
MPUBJIEKAaTh UX K Hay4HOU paboTe, K y4acTHIO B Pa3HOTO PoJia OJIUMITMA/IAX U KOH-
Kypcax.

CTyaeHT A0JDKEH OLIYIIATh 3aMHTEPECOBAHHOCTh MPEMNoiaBaTesisi B JOCTHXKE-
HUU KOHEYHOTO pe3yJbTaTa: B MPHUOOPETEHHH OOYYaAIOIUMUCS MPOYHBIX 3HAHUM,
YMEHHI U BJIaJICHUs HaKOIJICHHON MH(OopManuen s pemeHus 3aaad B npodeccuo-
HAJIBHOM JESATEIIbHOCTH.
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Ilpunoscenue 1

CTpyKkTypa H coep:kaHue TMCHUILIUHBI « MaTeMaTuKa»
10 HAIIPaBJICHUIO MOATOTOBKU

08.05.01 CTpouTeIbCTBO YHUKAJIBHBIX 3aHUH H COOPYKEHUH

[Ipodune moaroToBKH

CTpouTe/ibCTBO BHICOTHBIX M 00JIbIIENPOJIETHBIX 3HaHUN U COOPYKEH U

Kpanmuduxarms
(Mmxenep - CTPOUTEND)
Ounas Gpopma oOyueHHs

Buabl yuedHoii padorhl,

| g & BKJIIOYAsl CAMOCTOSATENbHYI0 | Buabl camocrositenbHOl padorsl | DoOpMBbI aT-
Ne S| 85
n/n Pasznen S 5 S padoTy CTy1eHTOB, CTYJEHTOB TecTAUMHU
3| = 3 ¥ TPYA0EMKOCTh B Yyacax
J | II/C | JIa6 | CPC | KCP | K.P. | K.IL | PP | Pedepar | Kp | 2 | 3
IlepBblii cemecTp
BBenenue. Pasnea 1. DiaeMeHTBI JIH-
HelHOoil airedpsI .
Marpunsl u onpenenurenu. Onepanuu
HaJ Marpunamu. TpaHCIIOHMPOBAHHAs
1.1 | marpuma. Onpenenurenu, ux cBorcrtea u | 1 1 2 4 +
BBIYHCIICHUS.
Buoioaua zaoanun_ PI'P Ne 1 no nuneii-
HOIl_U_8eKMODHOU_ajizedpe U aHaaumu-
YecKou 2eomempuu.
OOparHass MaTpulla U AJITOPUTM €€ BbI-
yucnenus. Panr matpunel. [IpuBenenue
12 ManI/II_H:I K ,Z[I/IaI‘OHaJ'H:HOMy nJjm Tpane- 1 2 2 4

nueBMIHOMY BuAy. MatpuuHas (opma
3alMCU CUCTEMBI JIMHEHHBIX anre0pande-
CKUX YpaBHEHUI.




1.3

Pemienne cucteM JMHEWHBIX ypaBHEHUM
meronoM Kpamepa, meTonom oOpaTHON
Marpuilbl, MetogoM ['aycca. Teopema
Kponekepa — Kanenu.

1.4

Pelienne mpon3BOJIbHBIX CUCTEM JIMHEH-
HBIX ypaBHeHUN MeTonoM [ 'aycca.

1.5

Pa3znen 2. JjieMeHTbl BEKTOPHOM aJ1-
re0psbl.

JIvHeitHbIe onepaluy HaJl BEKTOpaMHU, UX
cBoMcTBa. JImHelHas 3aBUCUMOCTh U He-
3aBUCHUMOCTb BEKTOPOB. bas3uc cuctembl
BEKTOpOB. Pa3nokeHue BekTopa mo 6a-
3UCY.

CkansipHo€, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEJICHUS] BEKTOPOB, NX CBOMCTBA.

1.6

CkansipHoe, BEKTOpPHOE U CMEIIaHHOE
IIPOM3BE/ICHUS] BEKTOPOB, X CBOMCTBA.

1.7

Jluneiinsle mpoctpanctBa. basuc. Cob-
CTBEHHBIE 3HAUEHHUA U COOCTBEHHBIE
BEKTOPBI MAaTPHULIBL.

CamocrositesibHass padora Nel Ha ce-
MHHape

1.8

Pa3gen 4. KoMijiekcHBIE YHCJIAa 1 MHO-
rO4JIeHbl.

@opMBI 3amKCH, ONepaluuu HajJ KOM-
mIeKkCcHbIMU unciiamu. @opmyna Myaspa.
Pa3noxeHne MHOrou€Ha HA MHOKHUTEIIH.
OcHOBHas Teopema ainreopsl.

1.9

Pa3zgen 5. Di1eMeHTHLI MATEeMAaTHYECKO-
ro aHaJImM3a

Uucnosas nocienoBarenbHOCTh. [Ipenen
YHUCIIOBOM MOCICAOBATCILHOCTH H €TI0
cBorictBa. Dynkmus. [lpexnen QyHkIuw.
OcHOBHBIE Te€OpeMBbl O Tpeaenax (QyHK-
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1.
Boinaua 3agaguii PI'P Ne 2 nmo mate-
MATHYECKOMY AHAJIM3Y.

1.10

IlepBblii 1 BTOpOM 3aMeyaTesIbHBIEC IIpe-
nenbl. CpaBHeHHE OCCKOHEYHO MajblX U
0ECKOHEUHO OOJBIINX BEIUYMH. JKBHUBA-
JIEHTHbIE OECKOHEYHO MaJIble BEJIMYMHBI.

10

1.11

HenpeposiBHOCTh (DyHKIIMI B TOUKEe M Ha
npomexxytke, Touku pa3pbiBa (yHKIHH,
ux Kjaccupukanus. ACUMIOTOTH rpadu-
Ka (QYHKIUH, X KilacCUUKAIMs, yCIIO-
BUSl CYILIECTBOBAHUS, METOJbI HAXOXKME-
HUSL.

11

1.12

[IpousBonnas Qynkuuu. ['eomerpuue-
CKMH M MEXaHMYECKHUM CMBICI MTPOU3BO/-
Ho. IlpaBmna nudpdepeHunpoBanus u
dbopMynbl  BBIYUCICHHUS TMPOU3BOJIHBIX.
Tabnuua npoU3BOAHBIX OCHOBHBIX 3JI€-
MEHTapHBIX (DYHKITHIA.

12

1.13

Huddepennman. IIpowsBonnbie u aud-
depeHnnansl BbICIIMX TOpAAKoB. [lpu-
ONMM)KEHHBIE BBIYMUCICHUS C TIOMOIIBIO
nuddepeHmranos.

CamocrositesibHast padora Ne2 Ha ce-
MHHape

13

1.14

PackpeiTre HeonpeneneHHOCTEN pa3ind-
Horo tuna. [IpaBuso Jlonurans.

14

1.15

®opmyna Teinopa. PasnoxkeHus 0CHOB-
HBIX JJIEMEHTApHBIX (YHKIHMH 10 Qop-
myie Maknopena. [IpuOmmxeHHbIE BBI-
YUCJICHUS ¢ ToMoIbio Gopmyiel Teitno-

pa.

15

1.16

OcHoBHBIE TeopeMbl auddepeHnnansb-
HOTO HCYUCIICHHS. MOHOTOHHOCTh (yHK-

16
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M, dKcTpeMyMbl HeoOxomumsble u 1o-
CTaTOYHBIE YCJIOBUS MOHOTOHHOCTH, JIO-
KaIbHOTO JKcTpemMyMa. MccnenoBanue
BBIMYKJIOCTH rpaduka (yHxuu. Toukn
nepernda rpaduka GyHKINN.

1.17

OO6mrast cxema uccnenoBaHus QyHKIUN U
noctpoeHuss ee rpaduka. CoiicTBa
(GyHKUNH, HENpepbIBHBIX Ha OTpe3Ke.
Haubonpinee v HavMeHbllee 3HAUYECHUS
(GyHKIMU Ha OTpE3Ke.
CamocrositesibHasi padora Ne3 Ha ce-
MHHape

17

O030pHOE MPAKTHYECKOE 3aHSATHE

18

(Dopma ammecmauuu

19-20

Bcero yacoB o fucuunJInHe
B NIEPBOM ceMecTpe

18

18

72

PI'P

cam.
pao.

Bropoii cemecTp

2.1

Pazgen 6. DyHKHUA HECKOJbKHX Ie-
pemeHnHbIX. [Ipenen u HENpepbIBHOCTS.
OCHOBHBIE  CBOWMCTBa  HEMPEPBIBHBIX
¢ynkuunii. Yactasle npousBoausie. [loi-
HBI auddepeHua. [Tpoun3sBoaHBIC
CIOXHOW (PYHKIIMM HECKOJIBKHUX Iepe-
MEHHBIX

YacTtHble npou3BoaHbIe U U depeHua-
abl Beiciux mopsiakoB. Teopema IlIBap-
1a.

Beigaua 3axanuii PI'P Ne 3 no ¢yHk-
MM HECKOJIbKHX ePEeMEHHbIX

2.2

IIponsBonHasd no HampasieHuto. ['panu-
ent. KacarenpHas x kpuBoil. Kacareinb-
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Hasl IUIOCKOCTb M HOPMAaJb K ITOBEPXHO-
ctu. @opmyia Tenmnopa.

2.3

OkeTpeMyM (QYHKIMH HECKOJIBKHMX Iepe-
MCHHBIX. HGOGXO,Z[I/IMBIG U JOCTAaTO4YHBIC
YCIIOBHS SKCTPEMyMa.
CamocrosiTesbHast padora Ne 4 Ha ce-
MHHape

2.4

Pasznea 7. UnTEerpajibHOE HCUMCIICHHE
[TepBooOpaznas. HeonpeneneHubIil nHTE-
rpan u ero cBoiicrBa. Tabnuma uHTErpa-
JIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHK-
uuii. MeTtox HemocpeaCTBEHHOIO HHTE-
TPUPOBAHUS.

Boiraua 3agannid PI'P Ne 4 mo mHTe-
I'PaJbHOMY HCUHCJIEHHIO

2.5

WuTerpupoBanne ¢ MOMOINBIO 3aMEHBI
IepeMEHHOM, TOABEACHHEM 0] 3HaK
muddepenmana. MeTox HMHTErpuUpoOBa-
HHSI 110 YacCTsIM

2.6

WuTerpupoBanue parroHaIbHBIX Ipodei
WHTETPUPOBAHUE HEKOTOPBIX BHUIOB HP-
palMoOHATBHBIX (DYHKITHIA.

2.7

WuTerpupoBanre TPUTOHOMETPHYECKHX
(G YHKIHIH.

2.8

3anaun, MPUBOMAIIME K TIOHSATHIO OIpe-
nenenHoro wmHTerpana. CBOWMCTBa orpe-
neneHHoro wuHTerpaia. CyliecTBOBaHHE
epBOOOPA3HOI HENPEephIBHOHN (HYHKIIHH.
®opmyna Hprorona-JleiiOnuma. 3ameHa
IIEPEMEHHON M MHTETPUPOBAHUE IO Ya-
CTSIM B OTIPEJICTICHHOM WHTETpaje

2.9

[prnokeHus: ONpeIeIeHHOT0 MHTEerpaa
B TCOMCTPUU U MCXAHUKC (BBI‘II/ICHGHI/IG
IUIOINAAEH TUIOCKUX GUTyp).
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2.10

[punokeHus: ONpeIeIeHHOT0 HHTEerpaia
B TCOMCTPUU U MCXAHUKC (BBI‘II/ICHGHI/IG
JUTHHBI KPHBOM, 00BEMOB).

10

211

HecoOcTBeHHBIE MHTErpajibl MEpBOTO U
BTOPOTO pOJia, KX CBOMCTBA.
CamocrosiTesbHast padora Ne 5 Ha ce-
MHHape

11

2.12

3ajauu, NpUBOALAIINE K MOHSATUSAM Kpat-
HbIX M KPUBOJMHEHHBIX HWHTErPaJoOB.
JIBOMHOM W TpPOMHOW WHTErpaibl, HUX
CBOMCTBa. Brlumncienue IBOMHBIX WHTE-
IrpaJIOB CBEJIEHUEM K TOBTOPHBIM.

12

2.13

Pasgen 8. «YUumcaoBble U (PyHKUMO-
HaJbHBIE psAbD> Yucnosble psagsl. Cxo-
JUMOCTh M cymma pspa. Heobxonumoe
YCIIOBHE CXOAUMOCTH. JlecTBuUs ¢ psna-
Mu. CBOICTBA YHMCIOBBIX PSAIOB. 3HAKO-
MIOJIOXKUTENbHBIE psfbl. ['apMOHMYECKU
pan. [IpusHaku cpaBHEHUS

Bouiaua 3aganuii PI'P_Ne S mo paxam

13

2.14

HccnenoBanne CXOAMMOCTH  TOJIOXKH-
TEJIbHBIX psIoB: npu3Haku JlamamOepa,
Komm, naTerpanbusiii npusHak Komu.

14

2.15

3Hakouepenyroomuecs psaabl.  [IpusHak
Jletibnuma. AOcoiOTHasT W YCJIOBHAas
CXOOUMOCTb 3HAKOIICPCMCHHBIX PAOOB.
O6o0mennbie mpu3Haku Jlamambepa u
Komm

15

2.16

CreneHHbIe psAabI U UX CBOWCTBA. Teope-
ma AGens. HWHTepBanm u paauyc cXoau-
MocTtu. JluddepenmupoBanne u uHTE-
TpPUPOBAHUC CTCTICHHLIX PSA0B.

16

2.17

Pansr Teiniopa u Makiiopena.  Ycinosue
pasnokuMOCTH GYHKIIUU B psif Teinopa

17
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Paznoxxenne HEKOTOPBIX (PYHKIIUN B PsI
Telnopa. [IpyuMeHeHNE CTENIEHHBIX PAIOB
B IPUOIMKEHHBIX BBIUMCICHUSIX.
CamocrosiTesbHast padora Ne 6 Ha ce-
MHHape

00630pHOE MPAKTUIECKOE 3aHATHE

18

dopma aTTecTallMU

19-21

Bcero yacoB mo jucuMnInHe
BO BTOPOM ceMecTpe.

18

54

36

PI'P

caM.
pao.

Tperuii cemecTp

3.1

Pa3znen 9. O6bikHOBeHHBbIE TU( de-
peHIHAIbHbIEe YPABHEHUS

OcCHOBHBIE ~ TIOHATUS  OOBIKHOBEHHBIX
nudepeHIMaIbHBIX  ypaBHEHHH  (11.Y.)
nepsoro nopsaka. 3agada Komm, Teope-
Ma CYIIECTBOBAHMS U €IMHCTBEHHOCTHU €€
pewenust [loHsATHSA OOIIEro M YacTHOTO
pelieHnid, oOero U 4acTHOrO0 MHTErpa-
7oB. ['eomerpuueckuii cMmbICH OOIIEro
WMHTerpana A.y l-ro mopsiaka

3.2

Pewenue n.y. nmepBoro nopsiaka ¢ pasue-
JICHHBIMU WM Pa3JeIIAIOIUMUCS TIEPEMEH-
HBIMH

Beigaua 3aganuit PI'P_Ne 6 no 0.y.

3.3

.OmHOpOaHBIE [.y. W NPUBOJIAIIUECS K
HUM.

3.4

JIvHeitHbIe A.y. IepBOro NopsiaKa u
ypaBHeHus bepnymum Meron Bapuanuu
MIPOU3BOJIbHOM TOCTOSTHHOM, METO/I TTPO-
u3BeAeHu bepnyim.

3.5

Pemenue ypaBHeHUW B MOJHBIX audde-

34




peHIManax
CamocrosiTesbHast padora Ne7 B ayau-
TOPUH

3.6

HuddepeHunanbaple  ypaBHEHHS BbIC-
mux nopsaakoB. OcHoBHbIe TOHATHS. [1o-
cTaHoBKa 3ajgaun Komm, kpaeBoi 3ai1auu.
YpaBHEHHs, OMyCKAIOUUe HHTETPUPO-
BaHME METOJIOM MOHMKEHUS TOPSIKA

3.7

WUuTerpupoBanue a.y. N —To MOpsaKa.
METOJIOM MMOHWKEHUS MOPsIIKa

3.8

JIuHeitHple OHOpPOAHBIE 1.y. N —TO TIO-
psaaka. Teopema o cTpykType oOIIero
pelIeHUs JTUHEWHBIX OJHOPOAHBIX A.y. N
—-ro mnopsanaka. Iloctpoenue QyHnamen-
TAJIbBHOW CUCTEMBbI PEHICHHUI JJIsI ypaBHe-
HUI C TOCTOSHHBIMU KO3(P(PHUIMEHTaAMH.
XapakTepruCTUYECKOE YpaBHEHHUE.

3.9

Pemenue nuHEWHBIX ONHOPOAHBIX A.Yy. N
—T0 MOPSAJIKA C TOCTOSSHHBIMUA KO3 HUIIH-
eHTaMU. Buj 4acTHBIX PEIICHUM OJHO-
POAHOTO ypaBHEHHMS B 3aBHCHUMOCTH OT
BUJAa KOpHEH  XapaKTepUCTHYECKOIO
YpaBHEHUS

3.10

JIuHeliHbIE HEOMHOPOJHBIE 1.y. N-TO IIO-
psaaka. Teopema o cTpykType oOmIero
pemenusi. Meron moadopa 4acTHOTO pe-
HICHUS NI PAa3IM4YHBIX CIENUAIBbHBIX
BHJIOB ITPaBOM YacCTH.

10

3.11

Pelmienue JTUHENHBIX HEOAHOPOIHBIX 11.y.
N-TO TOpsiIKa C MOCTOSHHBIMH K03 (du-
IIMEHTAaMH C UCIIOJB30BAaHUEM METOJa
1no00pa YaCTHOTO PEHICHHUS.

11

3.12

JIvuHeHbIE HEOJHOPOIHBIE /I.y. BTOPOrO
MOpsIIKA C TIOCTOSIHHBIMU KOd(urimeH-

12
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TaMM C TIPOU3BOJIBHOM HENpPEepHIBHOMN
IIpaBOM 4acTel0. Merox Bapuauuu IIpo-
M3BOJIbHBIX MOCTOSTHHBIX
CamocrositesibHast pabdora Ne 8 B
ayIMTOPHH

3.13

KpaeBble 3amaun. 3amaun Ha cOOCTBEH-
HbI€ 3HAUYEHUS

13

3.14

HuddepeHnnanbable ypaBHEHUS C Mepe-
MEHHBIMU KO3 durmeHTamu. YpaBHEHUE
Olinepa. MHTEerpupoBaHue METOJOM CTe-
NCHHBIX PSIJIOB.

14

3.15

[IpumeHeHNe CTENEeHHBIX PSIOB C He-
onpeneeHHBIMU KodhpuimeHTamu, psaa
Tennopa K MHTETPUPOBAHUIO A.y. C IIe-
peMeHHBIMU KO3 duIimeHTaMu

15

3.16

Cucrembl OOBIKHOBEHHBIX aupdepen-
LUaJbHbIX ypaBHEHUH. OCHOBHBIE IOHS-
Tus. PemieHrie HOPMaJIBHBIX CHCTEM JIH-
HeWHBIX nuddepeHIManbHbIX YpaBHEHUN
METOJIOM HUCKIIFOUCHUSI.

16

3.17

Pemienne JNMHEHWHBIX OJHOPOIHBIX CH-
creM audQepeHInaTbHBIX —ypaBHEHUN
MeToIoM Jitiepa. BekoBoe ypaBHEHHE

17

3.18

OO030pHOE TMPAKTUYECKOE 3aHATHE TI0
nudGepeHIaIbHBIM YPaBHEHUSM

18

(Dopma ammecmauuu

19-20

Bcero yacoB o fucHuJInHe
B TpeTheM cemMecTpe.

18 | 54

36

PI'P

cam
pa6

YerBepThlil ceMecTp

4.1

Pa3nen 11. Teopusi BeposiTHOCTEH
Beenenue. DnemMeHTh KOMOMHATOPUKH.

36




Boinaua 3agauus PI'P Ne 7 no Teopun
BEPOSITHOCTEI

4.2

OcHOBHbBIE TOHSTHS TEOPHUH BEPOSATHO-
creit. CnyuaiiHble COOBITHS, WX THIIBI.
Knaccuueckoe u craTucTHyYecKoe oOrpe-
JIeJICHUs] BEpPOSITHOCTH, WX CBOMCTBA.
HemnocpencTBeHHbI TOACYET BEPOATHO-
CTH Ha OCHOBE KJIACCHUECKOT0 Ompejesie-
Hus. ['eoMerpuueckas BEpOSITHOCTh. 3a-
naua brogdona.

4.3

Anrebpa coObITHH. 3aBHCHMBIE W HE3a-
BUCHMBIE COOBITUS. YCJIOBHAasi BEpOAT-
HOCTb. OCHOBHBIE TEOpPEMbl TEOPHH Be-
POSITHOCTE.

4.4

dopmylia TOJHOW BEpOATHOCTH. Dopmy-
nbl belieca.

4.5

®opmyna bepHynnu, JTOKaIbHAS U UHTE-
rpajibHast TeopeMsl Jlamaca.

4.6

CiyyaliHble BEIWYUHBI, UX THUIIbI, MMOHS-
THE 3aKOHA pPaCIpECICHUs CIy4alHOU
BelnnurHbl. OCHOBHBIE 3aKOHBI pacIpe-
JIeJICHUsT JTUCKPETHOM CIIy4alHOHM BEJIH-
YUHBI (THIIEPTEOMETPUYCCKUN, OMHOMH-
anbHbIN, pacupenenenue Ilyaccona).

4.7

YucnoBble XapaKTEPUCTUKH TUCKPETHBIX
CIy4alHBIX BeJIMYMH. MaremaTtudyeckoe
OKMJAHUE M JUCIEPCHs CIIydallHBIX Be-
JUYUH, UX BEPOSITHOCTHBIA CMBICI U
CBOMCTBA.

4.8

HenpepriBHas ciydaiiHas BenuunHa. WH-
TerpagpHas (QYHKIUS pacrpeieieHus.
[InmoTHOCTH BepoATHOCTEH. MaTeMarnue-
CKOE€ OXKHMJIAHHE M JHUCIEePCUs] HENPEPhIB-
HOM CITy4ailHON BEJIMYUHBI.
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4.9

OcCHOBHbBIE 3aKOHBI pacIpe/ieleHus] He-
IPEPBIBHBIX CIy4YailHBIX BEJIWYMH (paB-
HOMEpHBIM, I[OKa3aTeNIbHbIM, HOpMalb-
HBIi1).

CamocrositesibHass padora Ne 9 Ha ce-
MHUHape

4.10

[IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHO-
creii. Teopema UYeOnimena. Teopema
bepuynnu. lleHTpanbHas npenenbHas
TeopeMa.

10

411

Pa3zgen 12. MaremaTnueckasi CTaTH-
CTHKA

OcHosuble  3a0auyu  Mamemamudeckou
cmamucmuxu. Bvibopounwiii memoo. I e-
HEPalbHAsl COBOKYNHOCMb U BblOOPKA.
Tunwr evibopox. Cmamucmuyeckoe pac-
npedenenue evlOopku. Ilocmpoenue m-
nUpU4ecKkol  yHKyuu  pacnpeoeneHus
8b1O0PKU, NONUSOHA U 2UCMOSPAMMbL OM-~
HOCUMEIbHLIX YACMONL.

Boiiaua 3aganusg  PI'P Ne 8 mo mare-
MATHYECKOI CTATHCTHKE

11

412

Toueunvie oyenku napamempos pacnpe-
oenenus. Hecmewennvle, aghgpexmusnvie
u cocmosimenvHuvle oyeHku. Boibopounas
cpeonss. Bvibopounas u ucnpasnennas
oucnepcuu. Ynpowennvle memoowvl pac-
yema cmamucmuyecKux XapaKxmepucmux
8b100PKU

12

4.13

Humepsanvnvle oyenku. J{osepumenvhuiil
uHmepean Onsi MamemamuiecKko20 0XiCU-
O0anus npu u38eCMHOM CpeoHeM K8ao-
PAmuyecKom OmKIOHEHUU.

13

4.14

Pacnpeodenenue Cmovrooenma. Jlogepu-

14
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MeNbHblll  UHMEPBANl Ol  BblOOPOYHOU
cpeoHell npu  Heu38eCcmHoM  CpeoHeM
Kkeaopamuueckom ominonenuu. Cnyuai
Manotl 86100pKU

4.15

IIposepxa npasdoonooobus cmamucmu-
yeckux eunomes. [lonamus cmamucmu-
yecKkol eunomesvl, OWUOOK NEPE0co U
8MOpP0O20 pooda,  YPOBHA 3HAYUMOCHU,
CMAMUCMuYecKoe0 Kpumepus, Kpumuue-
cKoU obracmu, obaacmu APUHAMUS 2U-
nomesvl. Kpumeputi )(2 Ilupcona. Ilpo-
8epka 2unomesvl 0 HOPMAILHOM 3AKOHE
pacnpeoeneHusl.

15

4.16

Dnemenmsl KOppenayuoHHo20 u pezpec-
cuoHHoeo awnanuza. Onpedenenue napa-
Mempo8 JUHelHOU cpedHeKgaopamuye-
CKOUl peecpeccuu MemoOOM HAUMEHbUIUX
K8aopamos.

16

4.17

Onpedenenue 6b100pOUHLIX KOIPDUYU-
eHMOo8 KOoppenayuu u pezpeccuu, mMemo-
OUKa NOCMPOEeHUsT JUHEUHOU CpeoHe-
K8aopamuueckoli pezpeccuu
CamocrositesibHass padora Ne 10 Ha
ceMHHape

17

O030pHOE MPAKTHYECKOE 3aHSATHE

18

(Dopma ammecmauuu

19-21

Bcero 4acoB mo JUCIHUILINHE B Y€T-
BEpPTOM ceMecTpe

18

18

72

PI'P

cam
paod

Bcero 4yacoB no JMCIUILUIMHE HA TIep-
BOM M BTOPOM Kypcax

72

144

216

PI'P

10
cam
pad




[Tpunoxenue 2

MHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS
POCCHUMCKOI ®EJIEPALTUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO)KETHOE OBPA3OBATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHUSA
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKHUI ITOJIUTEX)

Hanpasnenne noarotoBku
08.05.01 «CTPOUTEJIBCTBO YHUKAJIBHBIX 3I[AHI/H71 1 COOPYKEHUM»

Crnennanusanus Ne |
«CTpouTeIbCTBO BHICOTHBIX H 00/I1bIICNPOJIETHBIX 3AAHUIA M COOPYKEHU I

KBanuduxarys (cTeneHb) BITYCKHUKA!
HNuxenep-crpourenb

®opma o0yueHHs
Ounas

Kad)em)a «MaTteMaTuKa

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCLUILINHE

MaTteMaTHKA

Cocras: 1. [1acnopT ¢oHIa O1LIEHOYHBIX CPECTB
2. Onucanne OLEHOYHBIX CPEACTB:
- DK3aMeHAIIHOHHbIE OHJIETHI

- KommuiekTsl 3agaHuil 1J151 KOHTPOJIbHBIX padoT
- KommiekT BonpocoB

- KoMmiaekT 3anaHuii 1151 BLINNOJHEHU S
pacuyeTHo-rpadpmuecknx pador

CocraBurein:
not., k.¢.-m.H. Koran E.A.
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Tabnuuya 1
NOKA3ATENNIb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

«MareMaTHKa»

®I'OC BO 08.05.01 «CTponTebCTBO YHUKAJBLHBIX 31aHUI U COOPY KeHHII»
Crnenpnanuzanys Ne 1 «CTpouTeNbCTBO BHICOTHBIX U 00JIbIIENPOJIETHBIX 31AHUI U COOPYKEHH D)

B mporuiecce ocBoeHUs JaHHOM TUCUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIIETYIOIINE
o0menpodeccuoOHAIbHbIE KOMIIETEHIIUN!

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust ®opma Crenenn ypoBHeil 0CBOEHUS
NHAEKC | @OPMYJINPOBKA (popMupoBaHMA | OLIECHOYHOIO0 | KOMIETEHLUHA
KOMIIeTeHIH i cpencrBa**
OIIK-6 HCII0JIb30BaHUEM 0C- | 3HATh: nekuus, camocto- | YO Ba3oBblii ypoBeHb
HOBHBIX 3aKOHOB €CTe€- | OCHOBONOJAraloIliue TEOpeTH- | srenbHas padora, | PI'P -BJIa/Ie€T HaBbIKaMH paboOThI ¢ OcC-
CTBCHHOHAYYHBIX JUC- | HCCKUC ITOJIOXKCHUA, npeay- | CCMMUHapCKUE 3a- HOBHBIMH INIOHATHUAMHU U METOAAMU B

IUIUIMH B Tpodeccro-
HaJIbHOW JIeATEIbHOCTH,
MPUMEHEHHEM METOJI0B
MaTeMaTU4ecKoro aHa-
JU3a U MaTeMaTH4eCcKo-
ro (KOMIIBIOTEPHOTO)
MOJIETTUPOBaHUs, Teope-
TUYECKOT0 U JKCHepHu-
MEHTQJIBHOTO  HCCIEeN0-
BaHUs

CMOTPEHHbIE MTPOTPAMMOM JIHC-
LUIUTAHBL, POJIb U 3HAYCHUE OC-
HOBHBIX 3aKOHOB €CTECTBEHHO-
HAYYHBIX JUCIUILIUH

yMeTh:

HCIOJIb30BaTh OCHOBHBIE 3aKO-
HBbl €CTCCTBEHHOHAYYHBIX JIHC-
IUIUTMH B TNPO(hecCHOHAIbHON
NEeSITeIbHOCTH, YMEThb IpUMe-
HATh METO/IbI MATEMaTHYECKOTO
aHaM3a W MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO)  MOJAETUPO-
BaHUS, TEOPETHUYECKOTO M IKC-
NEPUMEHTAJIBHOTO HUCCIIEeI0Ba-
HUS

BJIAJIETh:

CIOCOOHOCTRIO  MCIOJIB30BaTh

HATUA

paMKax JUCLUILIHHEI,

-BJIJICET PA3IMYHBIMU CIIOCO0AMHU
coopa, 00pabOTKH ¥ MPUMEHEHHS
MaTeMaTHYeCcKO MH(pOpMaLuy;

IToBbINIEHHBIH YPOBEHb

cBOOO/IHO BiIaJIe€T METOAaMH MaTe-
MaTUYECKOro aHalin3a U MOJEIUPO-
BaHHUS, BEPOSITHOCTHO-
CTaTUCTHYCCKHUMHU MECTOAaMU, CIIOCO-
O€H TBOpYECKU NPUBIIEYD K TPHU-
KJIQIHBIM 3aJ1a4aM ITOBLIIICHHON
CJI0)KHOCTH COOTBETCTBYIOIIUH (u-
3UKO-MaTeMaTUYECKU armapar
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OCHOBHBIC 3aKOHBI €CTECTBECH-
HOHAY4YHbIX JUCHUIIINH, IIPU-
MEHSTh METOJIbI MaTeMaTHye-
CKOTO aHalu3a M MareMaTh4e-
CKOro (KOMITBIOTEPHOTO) MOJIe-
JTUPOBAHUS, TEOPETHUECKOTO U
AKCIEPUMEHTAIBHOTO HCCIIENO0-

BaHUS B Mpo(dhecCHOHAIbHON
JeATEIbHOCTH
OIIK-7 CIOCOOHOCTBIO BBISIBUTH | 3HATh: nekuus, camocto- | YO Ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHYIO OCHOBHBIC 3aKOHBI E€CTECTBEH- | ATeNnbHast padora, | T -BJIaJIceT HaBbIKaMU pabOTHI C OC-
CYILHOCTb npo0ieM, | HOHayYHBIX JUCHMIUIMH U Me- | ceMuHapckue 3a- | KP HOBHBIMM ITOHATUSAMHU U METOAAMU B
BO3HHMKAIOIIMX B XOJE | TOABI adreOpbl M MaTeMaTHye- | HATUS 3b paMKax JUCHUIUINHBL

npodeccrnoHanbHON Jie-
ATEJIBLHOCTH, MPHUBIICYD
WX JUIS pEIIeHUs COOT-
BETCTBYIOIINKA  (DU3UKO-
MaTeMaTU4YeCKUi amnrma-
pat

CKOro aHanu3za, IudepeHIm-
aJbHBIX YpPaBHEHUH, TEOpUHU
BEPOSATHOCTEM W MaTeMaTHh4e-
CKOM CTaTUCTHUKHU

yMeTb!

BBISIBUTh €CTECTBEHHOHAYUHYIO
CYITHOCTh MpOoOJeM, BO3HHUKA-
IOIUX B X0Ji¢ MpodecCuoHab-
HOW JIeATEIHHOCTH, MPHUBICYD
UX NI PELIEHUs] COOTBETCTBY-
FOLLTUHA ¢buznko-
MaTeMaTUYeCKui anmnapar
BJIAJIETh:

CIIOCOOHOCTBIO BBISIBUTH €CTe-
CTBEHHOHAay4YHYIO  CYILIHOCTh
npo0JieM, BO3HHKAIOIIUX B XO-
ne 1npodecCHOoHANbHOW  Jies-
TEIbHOCTH, MpPUBIIECYb HUX IJIA
peumieHuss  COOTBETCTBYIOLIUU
(bU3MKO-MaTEMaTHYCCKUN  am-

-BJIaJICeT Pa3IMYHBIMU CIIOCOOAMH
cbopa, 00paboOTKH U TPUMEHEHUS
MaTeMaTu4ecKoi HH(OpMaInH;

IToBbINIEHHBIH YPOBEHb

CBOOO/IHO BJIaJIEET METOJaMHU JTNHEH-
HOU anreOpbl, MATEMAaTHIECKOTO
aHaIn3a, TeoOpUH JUQepeHInaTb-
HBIX YpaBHEHHH, BEPOSATHOCTHO-
CTAaTUCTUYECKUMHU METOJ]aMH, CIIOCO-
OCH TBOPYECKH MPUBJICYH K MPH-
KJIQ/IHBIM 33]1a4aM MOBBIIICHHON
CIIO’)KHOCTH COOTBETCTBYIOUIHH (U~
3MKO-MaTeMaTHUYCCKH anmnapat
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| | mapar

**- Coxkpamienust (hopM OIICHOYHBIX CPEICTB CM. B IpuiiokeHuu 2 k PIL.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«MaTteMaTHKa »

Tabmuma 2
Haumenosanue [IpencraBnenue one-
No Kparkast xapakTepucTuka O1eHOYHOTO
[/ | OLEHOUHOrO cpex- cpejicTBa HOYHOT'O CPE/CTBA B
CTBa DOC
1 KonTponbhas (ca- CpencTBo npoBepkH yMeHUH npuMmeHsATh | Kommiekt kon-
MOCTOSITEJIbHAS) MTOJIyYEHHBIE 3HAHUS IS PEIICHMS 3a]ad | TPOJIbHBIX 33alaHUN
pabota OIIPEAEIIEHHOTO THUIIA 110 TEME WM pa3jie- | [0 BapUaHTaM
(KP) 1y

2 | PacuerHo-
rpadudeckas pa-
6ota

(PT'P)

CpenctBo mpoOBEPKH YMEHHUH NPUMEHSTH
IIOJIyYEHHBIE 3HAHUA 10 3apaHee OIpese-
JIEHHOW METOJIMKE JUIsl pelleHus 3ajaad
WA 33JaHUA 1O MOAYJIO WU JUCLH-
TUTMHE B LIEJIOM.

Kommnexkt 3amanuit
JUIA BBITIOJIHCHU A
pacyeTHo-

rpagudeckoil paboTb

VYeTHBII onpoc

CpencTBO KOHTPOJISL, OPraHU30BaHHOE KaK
crenuanbHas Oecema  IEIarorudeckoro
paboTHHKa ¢ OOy4aromMMCS Ha TEMBHI,

Bomnpocel o

3 cobeceloBaHMEe, | CBS3aHHBIE C M3y4aeMOW MUCIMIUIMHON, U TeMam/pazzaenam
(YO) paccuMTaHHOE Ha BBIICHEHHE O0BbeMa U CITUTUINHEI
3HAaHUI 00YYaromIerocsi o OnpeeIeHHO-
My paszieny, TeMe, mpobieme U T.11.
CucreMa CTaHIapTU3UPOBAHHBIX 3aJaHUN,
4 Tecr TI03BOJISIOIIIAS aBTOMATHU3UPO- @DoH/T TECTOBBIX
(T) BaTh MPOICAYPY M3MEPCHHS YPOBHS 3Ha- 3aaHui
HUI 1 yMEHUH 00yJaromerocs.
5 | Dk3ameHanmoHHbie | CpeICTBO TMPOBEPKH 3HAHWMA, YMEHHH, | DK3aMEHAIIMOHHBIE
OMJICTHI HaBBIKOB. MOJXET BKIIOYATh KOMILIEKC | OMJICTHI.
(Bb) TEOPETHYECKUX BOIPOCOB, 3ajad, MPaKTH- | bumeTsl k 3auery.

buiners! k 3auery

YEeCKUX 3aJaHuu.

IIIxana oneHUBaHUS U
npoueaypa MnpuMeHe-
HUSL.

[IpomexxyTouHas arre-
cranus (I1A)

Ox3ameH (D)
3auer (3)

1) ycrao (V)
2) mucemenHo (I1)

OdopmiieHue U onmUcaHue OLEHOYHBIX CPEACTB

1. Busersl Kk 3a4eTy

1.1. Haznauenue: Mcrionb3yroTces Iisl IPOBEICHUS IPOMEXYTOYHOM aTTECTAIMH 110 JUCITUTITIHE
"MaremaTtuka'.
1.2. PernamenT 3a4era: - Bpemsi Ha MOATOTOBKY T€3MCOB OTBETOB - 710 45 MUH.

- Crtoco0 KOHTPOJIS: YCTHBIC OTBETHI.
1.3. IIkana oreHUBaHHUS:
«3a4TeH0» - eCJIM BBIITOJTHEHBI BCE BUABI YU€OHOH PabOThI, TPEAYCMOTPEHHBIC YICOHBIM TIJIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHHI, HABBIKOB, OMIEPUPYET MPHOOPETEHHBIMHU
3HAHUSMHU, YMEHUSMHU, HABBIKAMH, IPUMEHSIET UX B CUTYAIIUSIX TOBBIIIEHHOH clioxkHOCTH. [Ipn
3TOM MOTYT OBITH JIOMYIICHBI HE3HAYUTEIbHBIC OIUOKH, HETOYHOCTH, 3aTPyTHEHUS TIPU aHATUTHU-
YECKUX OTIEpaIHsIX, IEPEHOCE 3HAHWW U YMEHHUI Ha HOBBIC, HECTAHJAPTHBIC CUTYAIUH.



«He 3auTeHo» - eciy He BBHINOJIHEH OJUH WIM Oosiee BUIOB Y4eOHOH paboThl, MPeIyCMOTPEHHBIX
yueOHBIM TIaHOM. CTYIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHUH, HABBIKOB,
JOMYCKAIOTCS 3HAYUTEIbHBIE OIIUOKH, TPOSIBIISICTCS OTCYTCTBHE 3HAHHUM, YMEHH, HABBIKOB T10 Psi-
Iy TIOKa3aTeliel, CTYICHT UCIBITHIBACT 3HAYMTEIBHBIC 3aTPYIHEHUS TIPHU ONEPUPOBAHUH 3HAHUSIMA
¥ YMEHHMSIMU IIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

1.4. KommiekTbl OWMJIETOB K 3a4e€Ty BKJIIOYAIOT IO KaKaoMy pasneny 25-30 OuneToB (XpaHSATCA B
[EHTPE MaTEMAaTUYECKOro 00pa3oBaHMUs).

2. DK3aMeHAIMOHHbIE OMJIEThI
(nast ouenku kommerenuun OITK-2)

2.1. Haznauenue: Mcronp3yroTcst 711 TPOBEACHHS IpoMexyTouHoM arrectanuu (I1A) mo gucim-
nuHe 'Maremaruka'”.
2.2. PeriiaMeHT K3aMeHa: - BpeMst Ha MOATOTOBKY TE€3MCOB OTBETOB - 10 45 MUH.
- Crioco6 KOHTPOJIS: yCTHBIE OTBETHI.

2.3. lllkama orieHUBaHUA:
"OTJMYHO'" - eCIM CTYACHT IIyOOKO M IMPOYHO OCBOMJI BECh MaTepUal MPOrpaMMbl 00y4YeHHUs, UC-
YepIbIBatolle, 0CIeI0BaTeNbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro M3jaraeT, He 3aTpyAHsSeTcs
C OTBETOM NPU M3MECHEHUHU 3aJlaHusl, CBOOOIHO CIPABISETCS C 33Ja4aMy U MPAKTHYCCKUMU 3a7a-
HUSMH, PAaBUIILHO 00OCHOBBIBAET MPUHATHIE PEIICHHUS.
"Xopomo'"- ecnu CTYyAEHT TBEPAO 3HAET NPOrPAaMMHBIM MaTepHal, TPAMOTHO U IO CYIIECTBY €ro
U3JIaraet, He JOIMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIaJEeT HEOOXOAUMBbI-
MU YMEHUSMHU U HAaBBIKAMH TP BHIMIOTHEHUN MTPAKTHYECKHUX 3aJaHHH.
"Y10BJIETBOPUTEJIBbHO'" - €CIM CTYAEHT OCBOMJI TOJBKO OCHOBHOM MaTepuai MpOorpaMMbl, HO HE
3HAE€T OTJENBHBIX TEeM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IMpaBUIbHBIC (OPMYTUPOBKH,
HapylIaeT MocjieI0BaTeIbHOCTh M3JI0KEHUsI MPOTPaMMHOI0 MaTepHualia U UCIBIThIBACT 3aTpyAHe-
HUS B BBITIOJTHEHUH MMPAKTUIECKUX 3a/IaHUH.
"HeynoB1eTBOPUTEIBHO'" - €CJIM CTYJEHT HE 3HAET 3HAYUTEIBHON YaCTH IPOTPAMMHOTO MaTepH-
aJa, JJOMyCKaeT CepbE3HbIC OMMOKH, C OONBIMMHU 3aTPYAHCHUSIMHU BBITIOJHSICT MTPAKTUYECKHE 3a/1a-
HUSL

Kaxnoe 3amanue sK3aMeHaIlIMOHHOTO OnjIeTa OleHUBAaeTCs OTAeIbHO. OOIel OleHKOM SBIs-
eTCsl cpe/iHee 3HaYeHUE, OKPYIIIEHHOE JI0 1I€JI0T0 3HAUYEHUSI.
2.4. KoMITIeKThI SK3aMEHAIIMOHHBIX OUJIETOB BKIIFOYAET IO Kaxaomy pasaeny 25-30 6mieroB
(XpaHATCS B IICHTPE MaTEeMaTUUECKOTO 00pa30BaHUs).
TunoBbie BADUAHTHI OMJIETOB MPUJIATAIOTCS.

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIO/)KETHOE OBPA3OBATEJILHOE
VUYPEXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHIA, kadenpa «MaremaTukay
Jucummmaa  «MaremaTukay

O6pazoBarenpHas mporpamma 08.05.01— «CTpouTenbCTBO BRICOTHBIX U OOJIBIIIEIPOJIETHBIX
3aHUM U COOPYKEHUN»
Kypc 1, cemectp 1

3K3AMEHALIMOHHBIN BUJIET

1. Omnpenenurenu u UX CBOMCTBA.
2. Ywucnoas mocneaoBaTeIbHOCTD U €€ TIpeied.
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12
3. Pemmrte mMarpuuyHOe ypaBHEHHE XB=A, eciiu A:(Z 1),

4. HaiiTu yrosn Mexay BeKTopamu a = (1,-2,-2) u b =(2,0,1).

B:(_t "J

. . 2t?
5. Halitu mpou3BoAHYyI0 (QYHKIIUH, 3aIaHHON TTAaPaAMETPUUECKH X =

1+t = 1413

6. Haiitu npeaen GpyHKIuN ljm YX+5+2X
x>-1  X+1

7. Haiigure skcTpeMyMbl QyHKIMH = X* —2x°.

VYTBep:xkIeHo Ha 3acenanuu Kadeapsl «Matematuka» « 20 » utons 2019 r., mpotokon Ne 11

3aB. kadeapoii I'.C. Xykona / /

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[’)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMUS
«MOCKOBCKHH NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MartemaTuka»
Jucrumnaa  «MaTteMatukay

O6pazoBarenpHas mporpamma 08.05.01— «CTpouTenbCTBO BRICOTHBIX U OOJIBIIIEIPOJIETHBIX
3aHUM U COOPYKEHUN»
Kypc 1, cemectp 1

3K3AMEHALIMOHHBIN BUJIET

Jluneiinas komOuHalus BekTopoB. basuc. KoopannaTsl BekTopa.

HuddepennupyeMocts, nuddepeHmman, reoMmeTpudeckuii cMpici auddepeHmnmuana.

X +2%X, =-1

2% —3X, =12°

[Tokazare, 4To BeKTOpHl M = (1,-1,2), n=(2,0,3), p=(-2,-11) obpa3yroT 6a3uc B MPOCTPAHCTBE.
IIpsimMas |; mpoxoauT yepe3 TOUKy A(4;5) mapaiuiesbHO BeKTopy { = (13). IIpsamas I, mpoxoaur
4yepes3 TOUKY B(6;4) mepHneHIUKYISIPHO BEKTOpPY N =(-2,3). HaliTu TouKy nepecedeHus npsMblX.

Pemuts cucreMy MeTo10M 00paTHOI MaTpPHULIBI {

ok W e

2n-1_o2n

6. BerauciauTe npenen mociaeqoBaTeIbHOCTH lim —————— .
Nesoo 22n+l+52n+2

7. Haiinure sxcTpeMyM GYHKIHH y = /X ++/6— X.
YTBepxkaeHo Ha 3acemannu kadenpsl «Matematukay « 20 » urons 2019 r., mpotokom Ne 11

3aB. kadenpoit I'.C. XKykona / /

MHWHMCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[>)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMUS
«MOCKOBCKHH NOJIUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MartemaTuka»
Jucrumnaa  «MaTteMatukay

Oo6pazoBarenpHast nporpamma 08.05.01— «CTpouTENbCTBO BEICOTHBIX M OOJIBIIETPOIETHBIX
3IaHUN U COOPYKEHUI»
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Kypc 1, cemectp 2
IK3aMeHAIMOHHEIN OnJteT Ne 1

1. TlepBooOpa3Hasi, HeolpeeNeHHbIH HHTErpa. Tabnia OCHOBHBIX HHTETPAJIOB.

J‘ dX
45 _x+5-x
6

T.
3. BBIUHCIUTH ONpEAeICHHbIN HHTETPa J'3sin2 X COS XdX .
0

4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS CXOISAIIMMCS

o0

J'\/;dx, Tx’3dx, T\/?dx .

1 1

2. BpaucauTh HeoNpeaeTIeHHBIN HHTETPal

5. HaiiTi yacTHBIEC MPON3BOIHBIE BTOPOTO MOpsKka GYHKIMH Z = COS(X° — 2XY) , yOeauThCs, 4To

" "
Zy, =1,

VYTBep:xkIeHo Ha 3acenanuu Kadeapsl «Matematuka» « 20 » utons 2019 r., mpotokon Ne 11

3aB. kadeapoii I'.C. Xykona / /

MHWHMCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS
POCCUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[>)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMUS
«MOCKOBCKHH NOJIUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETESHITHH, kadenpa «MartemaTuka»
Jucrumnaa  «MaTteMatukay

Oo6pazoBarenpHast nporpamma 08.05.01— «CTpouTENbCTBO BEICOTHBIX M OOJBIIETPOIETHBIX
3IaHUN U COOPYKEHUI»
Kypce 2, cemectp 3

3K3AMEHAIIMOHHBIA BWIET Ne 1

1. OcHOBHBIC MOHSTHS TEOPUU OOBIKHOBEHHBIX AU (EepEeHIIMATBHBIX YPaBHEHUH MEPBOTO MOPSI-
Ka.

2. Jluneitasie ogHOpOAHBIE MU depeHImanpHbIe YpaBHEeHU N-To mopsaka. OOIre cBoCTBa pe-
mennid. [loHaTre QyHIAMEHTATBFHON CHUCTEMBl PEHICHH JIMHEWHBIX OJHOPOIHBIX nuddepen-
[UATbHBIX YPaBHEHUN N — ro mopsijaka.

3. Pemmwrts 3amauy Komm: y'=2xe* +y, y(0)=0.
4. Pemmts ypapHenue: y'' —2y"+Yy = 2X.
YTBepxkaeHo Ha 3acenannu kadenpsl «Marematuka» « 20 » utonst 2019 r., mporokon Ne 11

3aB. kadeapoii I'.C. Xykona / /

MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJ[’)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMUS
«MOCKOBCKHH NOJIUTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
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®akynbTeT 0a30BBIX KOMIIETESHIIHH, kadenpa «MaTeMaTHKa»

Huciummna  «Marematukay

O6pazoBarenpHas mporpamma 08.05.01— «CTpouTEnbCTBO BRICOTHBIX U OOJIBIIECTPOJIETHBIX
3aHUM U COOPYKEHUN»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET

1. Kimaccuueckoe v CTaTUCTHYECKOE ONpeIeICHUs] BEPOSITHOCTHU TOSIBICHUSI CIIy4aifHOTO COOBITHUS, CBS3b U
pas3nn4yue MeXay HUMH.

2. [locTpoeHune AOBEpUTETHHOTO UHTEPBaAa Il MATEMaTHUECKOTO OKUAaHUs TIPU U3BECTHOM CpETHEKBaI-
PaTUYECKOM OTKJIOHEHHH.

3. B maptun 10% HectanmaptHeix netaneil. Haygauy otobpanbst 3 netanmu. CocTaBUTh 3aKOH pacmpererie-
HUS YKcTia CTaHJApTHBIX AeTaleil cpeau OTOOpaHHBIX.

4, JInst CTaTUCTHIECKOTO pacIpenesicHUs BBIOOPKH

X 2 5 8 10

n 1 3 5 2

HaWTH BEIOOPOYHYIO CPEIHIO W HUCIpaBieHHyo aucnepcus D .
YTBepxaeHo Ha 3acemannu kadenpsr «Matematukay « 20 » urons 2019 r., mpotokosn Ne 11

3aB. kadenpoit I'.C. XKykona / /

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIO/)KETHOE OBPABOBATEJILHOE
VUYPEXJIEHME BBICILIET'O OBPA3OBAHU S
«MOCKOBCKUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®akynbTeT 0a30BBIX KOMIIETESHIIHH, kadenpa «MaTeMaTHKa»

Huciummna  «Marematukay

O6pazoBarenpHas mporpamma 08.05.01— «CTpouTenbCTBO BRICOTHBIX U OOJIBIIIEITPOJIETHBIX
3aHUM U COOPYKEHUN»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 17

lunepreomeTpruyecKkuil 3aKOH pacmpeeNeHUs CIIy4atHOH BETUYHHBI
. Jlunetinas cpemHexBanpaTudeckas perpeccus. OThICKaHUE JTUHEHHOW PErpecCHy METOIOM HaUMEHBITHX
KBaJpaToB.

3. HaiiTi BeposITHOCTH paOOThI 3JIEKTPUUECKOMN IIEMH, N300PaKEHHOW HA PHC., €CJIH BEPOSTHOCTh Pa0OThI
KaXXJI0r0 U3 HE3aBUCUMO PabOTaIOIIUX JIEMEHTOB Lien paBHa P=0.9.

] ] L]
L L]
4. Jletanmb, U3TOTOBJICHHAS aBTOMAaTOM, CYMTASTCS TOJHOM, €CJIM OTKIIOHCHUE €€ KOHTPOJIHPYEMOTO pa3Me-
pa OT MPOEKTHOTO He mpeBbimaeT 2 MM. CiydaifHble OTKIIOHEHHSI KOHTPOJIMPYEMOTO pa3Mepa OT Ipo-

C€KTHOI'O IMIOAYUHEHBI HOPMAJIBHOMY 3aKOHY CO CPECAHUM KBAAPATUYCCKHUM OTKIIOHCHHUEM O = 1mM 1 ma-
TEMATUYECKUM OKUJIAHUEM dA = 0. Ckonbko MPOLCHTOB HECTOAHBIX ,Z[CTaJ'ICfI HM3rOoTaBIIMBAcT aBTOMAT?

N

YTBepxkaeHo Ha 3acemannu kadenpsr «Matematukay « 20 » uroHs 2019 r., mpotokom Ne 11

3aB. kadenpoit I'.C. XKykona / /

KoMmuiekTsl TeCTOBBIX 3ajaHMi U KOHTPOJIbHBIX padort (T, KP)
(st ouenkn komnerenun OIK-7)
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10 AUCIOUIIIIMHE MareMmaTuka
(HaMMEHOBaHHUE JUCLUTUTUHBI)

1-p1ii cemecTp

1. Haiiu 3Ha9eHms MaTpuaHOro Muorowiena F(A)
f(x)=-x"+2x? —x+3,A=(_1 OJ
3 2
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

2. HaiiTi panr MaTpuIsl pUBEIECHHEM K CTYIIEHYaTOMY BUIY

1 2 1
3. Beraucnuth onpeneauTens NPUBSACHUEM K CTYIICHUATOMY BHITY 3 5 3
2 1 -
4. Haitti matpuity, oopaTHyio maHHOH (a). Pemmth MatpudHOoe 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 PELIeHuUE (a).
Pemnth cuctemy ¢ moMmorsro 00paTHol MaTpullsl 1 1o popmynam Kpamepa (0)

4%, +9X, —5%X; —8x, =5 X, +2X,+ X, =5
(a) 43X +7X, —2X, —4x, =4 (6) 93X, —5X, +3%; =—7
2X, + 5%, + X; +3X, =3 2X + 7%, —X; =13
1. Pacrmcats Pa3JI0KCHUC BEKTOPA ;( 10 BCKTOpam B, a,F
x={5-12,1}, p=1{1-30}, q={1,-11}, r={0,-1,2}
2. KonnuHeapHbl I BEKTOPbI B u E] ?
a={2,01}, b={-231}, p=2a+2b, q=3a-2b

3. BbuucauTh mionaas napauiesiorpaMma, oOCTPOSHHOTO Ha BEKTOpax @ u b« — yron Mmexay

BEKTOpaMH P U (

— _ - = — —_

a=2p+q, b=p-3q, lp|=2, |o|=2, a=

1. Yuciopas IOCICA0BATCIIbHOCTD. Hpeﬂen YHUCIOBOM IOoCJICA0BAaTCIIbHOCTH. Beckoneuno Maneie U O€CKO-

HEYHO OOJIbIINE noCJICA0BATCIIbHOCTH. Yucio €.

2. tgx’
Haitt nponsBoanyto QyHKIuH Y = —
7 +5

JlaHbl BEKTOPHI @ = (2; 3) , b= (1; —3) ,C = (—1; 3). IIpy KakoM 3HAYEHHUH (X BEKTOPHI

p=a+ ab, g =a+ 2C koyuMHeapHsI.

1. Haiitu paccrosiaie ot Toukn M, 1o miockoctn (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+z-2=0
X—-y—-32+6=0
Xx-2 y-3 z+1
1 4
5. Hanmmcarte ypaBHEHHME IIOCKOCTH ¢ TPOXOAsLIeld uepe3 Touky M, u mneprneHIuKynIspHO
npsivoit (MM,): M (3;2;0), M,(4,1,5), M,(2;-1;4).
6. HaiiTu xocuHyc yria Mexay INIOCKOCTSIMU ¢ U ., -
o, :3Xx-y+3=0, a, : Xx-2y+52-10=0

2. BeinucaTth KAHOHMYECKOE YpaBHEHUE TPSMOM: {

3. Haiitu Touky nepeceueHust npsiMOi M MIIOCKOCTH: uX+y+2z-9=0.

1. Haiiti mponsBoHyto Y, :

Jx

a) y=arctg® In—— 6) y:(\/;)
X+2
3
. X
B) sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>o X arctgx
1
3. [IpoBecTH MOJTHOE UCCIICIOBAaHUE U TOCTPOUTH rpaduk f (X) =x*+ —
X
1. BbIUHMCIUTD TPEICITBL:
n+l _ gn-1 H
LoimE > 2 im 33X 3 jim (13"
now 31 4 gn x>0 _ X x—+0
2. BeUUCIUTE IPOU3BOTHEIC:
y:_w;&( 2. y =arctg? 1 sinin2x
3sin(12x+1) 1-2x2
X+4 2
1. IToctpouts rpaduk: y=——; y=
PotL TP Y =3 ' Y e
2. Haiitu npenesnsr:
rn(2—n)2—(1+n)2 2)lim Jn+2-38n°+3
rH°°(1+n)2—(2—n)2 > {n+54n
(o2 43)" .
3) lim 2+3 4) lim n(\/n2+1—n)
noo| 2n° +1 n—w
0, x<-rx

3. HccnenoBath Ha HEMIPEPHIBHOCTD M BBIOJHUTH YePTEXkK: Y =4SiNX, —7 <X <0
7z, X=0
2-oii cemecTp

IIo nHTErpasam
BbruncauTh HeonpeaeJaeHHbIe HHTErPaJibl

2.[x-27"dx 3. [e*cosxdx 4.j2L
X —6x+18

dx
L I2(x+\/§

5. [ xcos3xdx
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dx x—1 X+1 dx sin® x
6. [ ——— 7. [—————dx 8. [——dx 9. 10.
Jx2+6x+5 I«/x+1+2 IX2+3 j\/1—x2arcsinx cos® X
Bbl‘ﬂ/ICJII/ITb OﬂpeﬂeﬂeHHbIe ﬂHTerpaﬂbl
dx e dx 6 dx

5

7.6 1 1
1. | 3sin*xcosxdx 2. | 3 J(x-De’dx 4.
0 0

2 2 -4 1 y?2 J3 3 2
[ LRSI jLZ 8. sz;zxdx 9.7 —2—dx  10. [+/4—x?dx
“2arctgx 1 (3x+5) o X“+1 0 \/1+ X2 0

HecoOcTBeHHbIE HHTETPAJIbI
1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBISETCS CXOASIIUMCS

T\/;dx, Tx‘de, T\/Fdx :
1 1 1

© dx
2. BI:I‘-II/IC.HI/ITB I/IHTeraJI, yCTaHOBI/ITB €ro CXOANMOCTH UJIN paCXO,Z[I/IMOCTI: I 1 2
Cwl4X

0
3. BoluncnuTh HHTErpall, yCTaHOBUTH €r0 CXOAUMOCTb MM pacxoquMmoctsb [ In xdx
1

a dx
4. BeryuciauTh HECOOCTBEHHBIM AHTETpA jT, YCTaHOBUTH €0 CXOAUMOCTEL UIU
04/ X

pacxoaUMOCTb.
1
} dx
5. Beraucnuth HeCOOCTBEHHBIH HUHTCrpal _2 , YCTAHOBUTB €0 CXOANUMOCTb UJIN
-1
pacxoguMOCThb.
1
5 dx
1. BrrumcianTh HECOOCTBEHHBIN HUHTCrpal _3 , YCTAHOBUTD €0 CXOANMOCTb NI
0
pacxoauMOCTb.

BbruncauTh ABOMHbIC HHTEIPAJIbI
L [[(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 TOUYEK IIJIOCKOCTH, OTPAHHYCHHOE JINHUAMHA Y = X,
(D)
4. [[4xydxdy, D — MHOKECTBO TOYEK IJIOCKOCTH, OTPAaHUYCHHOE JIMHUSMH
(D)
x=1 y=X y=3X
5. [[(x* +y)dxdy, D — MHOXECTBO TOUEK TLIOCKOCTH, OTPAHHYEHHOE JTMHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
Beruncnurs 1BOMHBIE MHTErPAIIBL, IEPEUS K ITOJSPHBIM KOOPAXHATAM
1. [[(4x® +4y* +6)dxdy, 20e D={(x,y):x*+y*<1}.
(D)

2. [[Byx*+y® —2)dxdy, 20e D={(x,y):x*+y*<4}.
(D)
M3MeHUTH MOPSIOK MHTETPUPOBAHUS B IBOWHOM HHTETpaJIe

1 x2 2 6-x 12—
1. [ [(x? +y?)dxdy, 2. Jdx | f(x y)dy, 3. Jdy | (x, y)dx.
00 0 2X 0

Jy

dx

J1+3x 0 1 X/7 +Inx T 114+4/3x-2

y=x°.

51



6. Haiitn 00bem Tena, mosrydeHHoro BpamenueM Bokpyr ocu OY ¢(urypsl, orpaHU4eHHOW JTHMHH-
avu y=x°, y=1 x=0.

7. Haiitu o0beM Temna, MoJy4eHHOTo BpalieHueM BOKpyr ocu OX ¢urypsl, orpaHUYeHHON JTUHUS-
M Yy =X, y?=X.

8. Haitty miomasns QUIypsl, OTpaHMYEHHOH IMHUAME Y = X°, Y =—X+2

(I)yHRIII/II/I HECKOJBbKHX IMEPEMEHHbIX

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

yX
2 .2 2 2
1.2=e"", 2.2=cos(x®*-2xy), 3.z=+y2-2x, 4 z=In(xy-x?), z=ﬂ,6.
Xy

z=ctg(2x+3y), 7. z=sin(x’y), 8.Z eV, 9 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,1-1)),;, 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 (PYHKITHAIO
1. z=x>—x+Yy*+2y, 2. 7=2X*+Xy—X+Y?,
3. z=x"-2x+4y-y?, 4, 7=x"-3x+3y* +4y,
5. z=X"+Yy’ +4xy.

IIo psipam

HccnenoBaTth Ha CXOAUMOCTD PSIJIBI

L Zsm n ) il—zslnn’ 3. i n-3 A in+5, 5 im(gj |

1 n? 1 n?+1 in?+10" a1 5" o
. 2“+l = (2n+1)" = 4n? —3 = 1n%3n oo 10
6. 7. , 8. .9 )
Z nz=1(5n+4j E4n2+3 nE::l n g(n+1)|n (n+1)
BLI;{CHI/ITL CXOIMTCS JTU aOCOJIIOTHO, YCIIOBHO HMJTU PACXOTUTCS PSIT
e ()™ 0 (-1 = (=1)"(n+2 o (=)™ 5 (=1)"
2() g() 32()( )’4.()’52()

(6n + 2)3 ’ .n:1 6" =1 5n n—1413n2 +1 '

n1( j(n 1)

nzl( b’ (2 —J '

3. Haiitu HHTCPBAJI CXOAUMOCTH psaaa U UCCIICAOBATH €TI0 MOBCACHHUC HA KOHIIAX UHTCPBAJia

= n (x)
CXOJIUMOCTH > —1 .
nan+1\ 2

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

TOTOBOE Pa3jIOKEHHE.
5. Pa3noxuts B psin Teitopa no crenensm (X —z/2) ¢ynknuo  f(X) =cosx,
UCIIOJIB3Ys TOTOBOE Pa3IOKCHUE.
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3-uii cemecTp
TecToBo€ 3a1aHHE 110 00BIKHOBEHHBIM AU PepeHINATBHBIM YPABHEHUAM
BAPHUAHT Ne 1

3AJAHUE Ne 1.

y
X
IIpuBenure ero K BUAy, pa3peliEHHOMY OTHOCUTEIBHO IIPOU3BOJIHOM.

Jlano ypaBHenue niepBoro nopsiaka Xdy —yIn=dx=0 B ¢opme, cogepxaiueit nuddepeHmaib.

| OTBer | |

3AJAHUE Ne 2.

Jlano muddepennmansuoe ypasnenue Y' = (K +1)x*, Torna ¢yskius Yy =X> sABIsSeTCs €ro pele-
HUEeM npu K, paBHOM:

| OtBer ‘ |

3AJJAHUE Ne 3.

dy

OO6muit uaTerpan AuddepeHunaibHOro ypaBHEeHUs 7 = XdXx umeer BUA

BAPUAHTBI OTBETOB:

2 2 2
p —I-Xic g lowic g y=Xic g tXic.
y 2 y 2 y 2

3AJAHUE Ne 4.

VYKakuTe MHTETpaJIbHYI0 KPUBYIO pemieHus 3aaaun Komm ams 0ObIKHOBEHHOTO JuddepeHImaib-
Horo ypaBHenus Xy’ =2y; y(1) =1
BAPUAHTBI OTBETOB: 1) D 2) C 3) A 4) B.

v

X

LA

3AIAHUE NesS.

Hano nuddepeHuualIbHOe YpaBHEHUE TPEThEro Mmopsaka Y

"

=X+2. Torma oOmiee perieHue
YpaBHEHUS UMEET BUJL

BAPUAHTBI OTBETOB:

1 4 1 3 1 4 1 3 X2
1 =—X"+=x"+C 2 =—X +=xX"+C,—+C.x+C
)y 2 3 )y 24 5 17 X+ Gy

1 1 x?
3 =—x'+=x*+C,=—+C.,x+C
) Y 2 3 15 2 3

4) y=x*+x*+Cx* +C,x+C,.
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3AJIAHME Ne 6.

Pemenne 3anaun Ko y"=x, y(0) =1, y'(0)=2 wumeer Bug
BAPUAHTBHI OTBETOB:

3 3 3 2

X X X X
Dy=— 2)y=—+2X 3) y=—+2X+1 4) y=—+2x+1.
)Y 5 )y 5 )Y 5 )Y 5

3AJAHUE Ne 7.

Jlano nuddepeHimanpHoe ypaBHeHHE BToporo mopsaka Xy”+ Yy =0, Torma ero odliee pemicHue
UMeeT BHI:

| OtBer | |

3AJAHUE Ne 8.

Kopau xapakrepuctudeckoro ypaBHeHus paBHbl K, =K, = 2i, k, = =Kk, =—2i. Torma obmee permre-

HUE JIMHEHHOTO OHOPOAHOTO AU PepeHInanbHOro ypaBHEHUS ¢ IOCTOSHHBIMU KO3 PHUIIMEHTaMU
OyIeT UMEeTh BUI:

| OtBer | |
3AJAHHUE Ne 9.

M3BecTHa (yHIaMEHTaJbHAs CHUCTEMa PEIIEHHH OJHOPOIHOrO JHMHEHHOro IuddepeHInanIbHOro

ypaHeHus: Y, =1, y=X, Y,=X’. Torma 4acTHOe pellleHHE ypaBHEHHUs, yIOBIETBOPSIONIEE
HavaneHBIM yeoBusiM Y(0) =0, y'(0)=1, y"(0)=1 pasHo:
BAPUAHTbBI OTBETOB:

2 2 2

X X X
1) 1+x 2) — 3) x+— 4) 1+ X+—.
) ) 5 ) 5 ) 5

3AJJAHUE Ne 10.

m

Oo6miee pemenne muddepeHuuanbHoro ypasaenus y" + 9y’ =0 umeer Bux:

| Otser ‘ |

3AJJAHUE Ne 11.

Oyuknus Y =Ce > +C,e* apasercs oOIMM pelieHHeM JHHERHOTO OIHOPOIHOTO AU depeHtH-

QJIIBHOTO YPaBHEHMsSI C MOCTOSHHBIMH KO3 (UIIMEHTaMH, TOT/Ia €r0 XapaKTepUCTHUYECKOe ypaBHE-
HUE UMEET BUJI

BAPHUAHTHI OTBETOB:
1) k~-k-2=0 2) k?+k-2=0 3) k2+3k+2=0
4) k2 -3k +2=0.

3AJJAHUE Ne 12.

YacTHOMY  pCHIEHHIO  JIMHEWHOTO  HEOAHOPOXHOrO  Mu((EPCHIMATLHOTO  YpaBHEHHUS
y"—5y'+6y=X+1 10 BHIYy €ro NpaBoil 4YaCTH COOTBETCTBYET (GYHKIIUS

BAPUAHTBI OTBETOB: 1) y,=Ax*+Bx 2) vy, =Ae”*+Be* 3)y, =e*(Ax+B) 4)
y,=Ax+B.

3AJAHHUE Ne 13.
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Jlano nuHelHOe HeoJHOPOoAHOE U depeHIaTbHOE YPaBHEHUE C TOCTOSTHHBIMH KO3 PHUIIMEHTaMU
2%

y" -5y +6y= l(iex . B xakoMm BuJe ciemyeTr cKaTh 4acTHOE PEIICHHE HEOAHOPOTHOTO YpaBHe-
HUSI METOJIOM BapHalliu MPOU3BOJIbHBIX TOCTOSIHHBIX ?

| OTBer | |
3AJIAHUE Ne 14.
Perrenue kpaesoii 3agaun y" =0, 0<x<1 y0)=1 y@)=2 wumeerBHUT
BAPUAHTBHI OTBETOB:

1) y=x-1 2)y=x 3)y=x+1 4) y=3x+1
3AJTAHUE Ne 15.

o yll =Y,+2, )
Ob6mee permenue cucteMbl nuddepeHITnanbHbIX YPaBHECHUI Vo= y +1 MMeEeT BHI:
2 )1

BAPUAHTBHI OTBETOB:
1) y,=C, +C,e™, 2) y,=Ce*+C,e -1,

y, =-C,e” y,=Ce*-C,e -2
3 y, =C, +C,e", 5 y,=C,+Ce* -1,

y,=C,e* -2 y, =C,e* -2.

TecToBOE 3a1aHKE 110 TEOPUHN BEPOATHOCTEH M MATEMATHYECKON CTATUCTHKE

3AIAHHME 1

KonuyectBo croco6oB pacrpenenenus: TpeX MPU30BBIX MECT B OJIMMIHAJIE IO TEOPHUH BEPOSITHO-
crei cpeau 10 y4acTHMKOB paBHO

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

3AIAHHUE 2

W3 ypHBI, B KOTOpOil HaxoasaTcst 6 OenbIX W 4 YepHBIX IIapa, U3BJIEKAIOT Haynady 2 mapa. Toraa
BEpPOSITHOCTH TOTO, YTO 00a mapa OyayT OeabIMH, paBHA

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

3AIAHHME 3

B kpyr paguyca R Opomena Touka. Torma BeposiTHOCTh TOTO, YTO OHA MOMAJET B 3alUTPUXOBAH-
HYyI0 00J1aCTh, paBHA

YA

.0 /X

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

3AJIAHUE 4

Hecosmectnbie cobbituss A, B,C He 06pasyror nonnyro rpymmy coObITHH, €CIM UX BEPOATHOCTH
PaBHBL:

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).

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

csl:
BAPUAHTBI OTBETOB: 1) HeCOBMECTHBIMH ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMU  4) 3aBHCHMBIMHU.

3AJIAHHUE 6
Crynent 3Haet 20 BorpocoB nporpammsl u3 30. Torga BeposSTHOCTh MPaBUIILHOTO OTBETA HA 3 BO-

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

3AJJAHHUE 7
B mepBoii ypHe 6 Oenbix u 8 4epHBIX MIapoB, BO BTOPOU 7 OenbIX M 3 YepHBIX mapa. M3 Haymauy
B3SITOI YpHBI BEIHYT OJIMH I1ap. Torna BeposiITHOCTh TOTO, YTO ITOT IIAp OKaKETCs OeNbIM, paBHA

| OtBer ‘ |

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

oertuii B, n B,, oOpasyromux nonnyio rpymmy. M3sectHsl BepostHocTs P(B)) =2/3 u ycnoBHbIe

BepostitHocTn Py (A)=1/3, Py (A)=2/5. Toraa BeposATHOCTH COOBITHS A pasna

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/ 45.

3AJTAHHUE 9
JluckperHas ciaydaliHas BEJIMYMHA 3a/1aHA 3aKOHOM PACIIPEIEIICHUS BEPOSITHOCTEH
X 1 3 5

P 0,1 0,3 0,6
Torna eé pynkius pacnpenenenus sepostocteit F (X) umeer sun

BAPUAHTBI OTBETOB:
0 npu X<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
D FM={y oo 2 Fg=q, "
0,6 mpu 3<x<5 1 nmpu 3<x<5
1 npu X>5 0 npu  X>5
0 npu Xx<1 0 npu X<1
0,1 1<x< 0,1 1<x<
3) F(x)=1" npu 1<x<3 ) Fo =1 npu 1<x<3
04 npu 3<x<5 03 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJIAHHUE 10

HemnpepriBHas ciydaitHas BeTUYHHA 3a]jaHa HHTErPaIbHON (QYHKIIUEH
0 npu X<0,

pacripenenenus BeposTHocTeln F(X)=<X*/9 npu 0<x<3,
1 npu X>3.

Torna notHocTh BepostHocTel T (X) nmeer Bun

| OtBer |
3AJJAHHUE 11
I'paduk mmorHocTH BepostHocTel f (X) mokazan Ha pucyHke. Torna 3HaueHue a
f(x) A
a

0 2a X
paBHO
BAPHMAHTEI OTBETOB: 1)05 2)1 3)+2  4)2.
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3ATAHHME 12
JuckpeTHas ciiydaiiHasi BEIMYMHA 3aJ]JaHa 3aKOHOM pacIlpeieNIeHUs] BEpOATHOCTEM
X 0 1 3
P 0,2 03 05
Torga e€ MaTeMaTUYECKOE OKUJAHUE U JUCIIEPCHS] PABHBI
| OTBer |
3ATAHHME 13
BepositHocTh mosiBieHus: coObITUsS A B 30 HE3aBUCHMMBIX MCIBITAaHUSAX, MPOBOAMMBIX MO CXEMeE
bepuymnnu, pasua 0,6. Torga nucnepcus yucia MOSBICHUH 3TOT0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 37,2  4)12.
3ATAHHME 14
HenpepriBHas ciydaiiHas BeIMYMHA paclpeneieHa paBHOMepHO Ha uHTepsaie (6, 10). Torna eé
MaTEMaTHYECKOE OKUAAHUE U AUCIIEPCHUS] COOTBETCTBEHHO PAaBHBI
| OtBer | |
3AJJAHHUE 15
HenpepriBHas cnydaiiHas BenuurHa X IOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpeiesieHusl ¢ MaTe-
marndeckuM oxuganueM M (X)=a=20. BepostHocTs e€ monaganus B uarepsai (20, 25) paBHa

0,4. Torga BeposiTHOCTD €€ nonaaanus B untepsan (15, 20) paBHa

| OtBer ‘ |
3AJIAHHUE 16
CratucTtuueckoe pacnpeieieHle BHIOOPKU UMEET BUT

X 2 4 S) 8

i
n_o 2 5 7 6

I
Torna oTHOCUTENBHAS YAaCTOTa BapUaHThl X, =4 paBHa

| OtBer |
3AJIAHHUE 17
ITo BeIOOpKE 0O0BeMa N =100 mocTpoeHa rucTorpamMma 4acToT.
na

h

1

oON O o

<Y

4 8 12 16

Torna 3HaueHue a paBHO:
| OTBer |
3AJIAHHUE 18

M3BeCTHO CTaTUCTHUYECKOE pacupeiesieHie BEIOOpKU
X. 6 7 10 12 13

n. 5 6 8 7 4

Torna e€ BeiOOpouHas cpennss X, paBHa

| OtBer | |
3AJIAHHUE 19
Jlana BeiOOpka o0bema N. Eciu kaxaplid 3J1eMEHT BHIOOPKHM YMEHBIIHUTH B TPH pa3a, TO BHIOOPOY-

Hast cpenusst X,

BAPUAHTbBI OTBETOB: 1) ne uzmenurcs 2) ymeHbLIuTCSA B 3 paza
3) yBenuuutes B 3 paza  4) yMEeHBIIHUTCS B 9 pas.

3AJIAHHUE 20

Mopa M u Mennana m, BapHallMOHHOIO psifa
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paBHBI

| OTBer |

3ATAHHME 21
Bri0opouHast cpenHsis A JTaHHOTO CTAaTUCTHYECKOTO pacipeesIeHUs BEIOOPKH
X 2 4 5 8 10

n, 4 7 14 8 7

I
paBHa X, =6. Toraa Berbopounas aucrepcus D, pasHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHUE 22
Haiitu noBeputenbHbI MHTEPBANI JUIsl OLIEHKH ¢ HAaJAEKHOCThIO ¥ = 0,95 Heu3BecTHOro maremaTu-

4eCKOro OKMJIaHWS HOPMAJbHO PACIPE/IEICHHOr0 Npu3HaKka X TIeHepalbHOW COBOKYMHOCTH X,
ecau u3BecTHbl 00beM BbIOOpku N =30, BeIOOpouHas cpenuss X, = 2500, cpenHee kBagpaTHye-

CKO€ OTKJIOHEHHE TeHepalibHOM coBOKYMHOCTH o =100, KBaHTWJIb HOPMAaJbHOTO paclpeaeicHus
t=2,58.

Otser ‘ |

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

OLICHKA «YJOBJIETBOPUTEIBHO» - 32 HE MeHee 50-60% mpaBUIIbHBIX OTBETOB;
OILICHKA «HEYJIOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

KommnuexkT Bonpocos (YO)
(s ouenku komnerennuii OIIK-6, OIIK-7)

JUHEHNHAS 1 BEKTOPHASI AJITEBPA

Matpuupbl, TUIIBI MATPHLI.

Onepanuu ¢ MaTpullaMy, UX CBOWCTBA.

YMHOK€EHNE IPSAMOYTOJBbHBIX MaTpPHIL.

Marpuunas popma 3aIucH CUCTEMbI TMHEHHBIX aNreOpandyecKuX ypaBHEHHIA.

Onpenenureny U UX CBOMCTBA.

[Tonsatue onpenenutens. MUHOPHI U adredpandecKue TOTMOIHEHUS.

CucTeMbl TMHEWHBIX anreOpandyecKkux ypaBHEHHH, OCHOBHBIE TOHTHS U OIPEACICHHUS.

IIpaBuiio Kpamepa pemieHus cucTeM JIMHENHBIX YpPaBHEHUN.

OOpatrHas MaTpuLa U €€ BEIYUCIEHHE. Y CIIOBHUE CYIIECTBOBAaHUS 0OPATHOW MaTpPUIIbL.

10 Pemienue cuctem JTMHEHHBIX aNreOpandecKux ypaBHEHUH METOAOM OOpaTHON MaTpPHIIBL.

11. Meton Naycca pemieHus: CUCTEM JIMHEHHBIX YpPaBHEHHH.

12. Perenue npou3BOJIbHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeTonoMm ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamnemmm.

14. OnHopoaHbIE cUcTEMBI JIMHEWHBIX ypaBHEHUI. Kpurtepuii cyniecTBoBaHMsI HETPUBHAIIBHBIX pe-
HICHUH.

15. TlonsTHE BEKTOpA U JIMHEHHBIE ONEpallui HaJl BEKTOPaMHU, CBOMCTBA ONepaluil.

16. JIuneitHas KOMOMHAITHS BEKTOPOB.

©CoNoA~wWNE
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17.JIuneiiHas HE3aBUCUMOCTb M JIMHEIHAs 3aBUCUMOCTb I'€OMETPUUYECKUX BEKTOpOB. Kpurepuit

JIMHEHHON 3aBUCUMOCTH.

18. INonsarue 6azuca. KoopanHaTel BEKTOpA.

19. OproHopmupoBanHbIi 6a3zuc. Pa3nokeHne BeKkTopa 1o BeKTopam Oas3uca.

20. YnopsimoueHHasi TpOiKa BEKTOPOB.

21. CkanspHOoe, BEKTOPHOE M CMEIIIAHHOE MTPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0asmuce.
22.YcnoBusi OpTOrOHAJILHOCTH, KOJJTMHEAPHOCTH U KOMIUTAHAPHOCTU BEKTOPOB.

23.

JIuHeitHbIe MPOCTpaHCTBA.

24. Marpuna nepexoja ot 6a3uca kK 6asucy.
25. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUST MATPHIIBI.

Apwnh e

o

o

10.

11.

12.
13.

14.
15.

16.

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

23.
24,

25.
26.
217.
28.
29.

MATEMATHUYECKHWI AHAJIA3

[TonsiTre mepeMeHHOMN BEIMYUHBI U 00J1aCTH €€ U3MEHEHHUS.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccuukanus GyHKINH.

OnpeneneHre U TUIBI YUCIOBOM MOCIIeI0BATEIbHOCTH.

[Ipenen unciaoBOM Mocnea0BaTENbHOCTH. ApHU(PMETHUYECKHUE ONEepallii HaJl OCIEeI0BATEIbHO-
CTSIMHU.

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

Bropoii 3aMeuaTenbHbli Ipeaet.

[Mpenen ¢ynkuuu. Onpenenenus. ['eomerpudeckass HHTEpIpeTalns NOHATUS Tpenena QyHK-
uuu. CBoCTBa MpEIEIOB.

beckoneuno maibie, 6eCKkOHEUHO OObIIHe PYHKITUH.

IIepBblil 3aMedaTenbHbIN IPeaei.

beckoHneyHo Masble BeNMUMHBL. DKBUBAJICHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE MPU
BBIYUCIICHUH TTpeaesioB. Talmuiia 5KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepsiBHOCT (YHKITMK B TOYKE W Ha TpoMexyTke. OgHoctoporHue npenensl. Kinaccudu-
Kallys TOYeK pa3phiBa rpaduka.

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

Tabnuia mpou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHHA.

CBs13b MEXKy CYIIECTBOBAHUEM ITPOU3BOJHON (PYHKIIMU B TOUKE U HEMIPEPHIBHOCTHIO (QYHKITUU
B TOM 7K€ TOYKE.

[Ipou3BogHAs CyMMBI, TPOM3BENCHUsI, YaCTHOTO. [Ipon3BomHas ciokHOM W 00paTHOM (yHK-
U,

[Tpon3BoHAs TapaMETPUUECKH 3aJaHHON (YHKIIUH.

[IpousBoaHas GyHKINH, 3aJaHHON HESBHO.

HuddepennrpoBanne ca0KHON MOKa3aTEIbHOU (PYHKITHH.

Huddepenuupyemocts. Juddepenmuan. ['eomerpuueckuit cMbica nuddepeniuana.
[TpousBoaHbIie U MU PEepeHITHATBI 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 wieH Gopmyinsl Tei-
nopa B ¢popme Jlarpanxa u Ileano.

AcumnToThl Tpaduka GyHKIUH.

OkcrpemyMm. Heobxonnmoe yciaoBue 3kcTpeMmyma.

JloctaTouHbIE YCIOBUS IKCTPEMYMa.

JHocTarounoe ycinoBue Bo3pactanus (yObIBaHUS) (QYHKIIHMH.

HaunGoupiiee 1 HanMeHbllee 3Ha4eHHS (YHKIIUHA Ha OTPE3KE.
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1.
. Beruucnenue momaay v IJIMHBI KPUBOH, 3aJaHHOW YpaBHEHUSMH B ITapaMeTpuuecKkon hopme.
13.
14.

BhIyKI10CTh, BOTHYTOCTb, TOUKA Ieperuda. JlocraTogHoe yClIoBHE BOTHYTOCTH (BBITYKIIOCTH).
Heobxoaumoe ycinoBue Touku neperuoda. Jloctatounoe yciaoBue neperuoa.
OO1m1ast cxema IOCTPOCHUS U MCCeI0BaHUs Tpaduka QyHKIUH.

OYHKIIMU HECKOJIbBKUX IEPEMEHHBIX

Omnpenenenne 1 rTeOMETPUIECKUN CMBICT (PYHKIIUHU JIBYX NEPEMEHHBIX.

JluHun ypoBHS GYHKIMHU ABYX NEPEMEHHBIX.

YacTHble TPOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUECKUI CMBICIT
@DyHKIUN HECKOJIBKUX NEPEMEHHBIX, OHATHUE MOJIHOTO Au(QepeHnmana.
JuddeperurpoBanue CI0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

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

ITpon3BonHas GyHKIMN HECKOJIBKHUX MEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoiHas MO HANPABICHHUIO U TPAJAUEHT CKAJISIPHOTO MOJIS.

OKeTpeMyM (DYHKIMHM HECKOJIBKUX MEPEMEHHBIX.

. Heob6xonnMoe u 1ocTaTogHOE YCIIOBHS SKCTpeMyMa (DYHKIIMH JBYX ITEPEMEHHBIX.

NHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasHas, HeonpeaeneHHbINH HHTErpal. Tabaua OCHOBHBIX HHTETPAJIOB.
3amMeHa NePEMEHHON U MIHTETPUPOBAHUE 110 YACTSM B HEOIIPEAECIIEHHOM MHTErpale.
WuTerpupoBanue ¢ IOMOIIBIO IOJBEACHUS 10/ 3HaK AuddepeHnmania.
HNHTerpupoBanne parmoHaIbHBIX APOOECH.

NHTterpupoBaHue 10 4acTsM U 3aMEHA IIEPEMEHHOM B OIIPEIEICHHOM UHTETpae.
WuTerpupoBanne TpPUrOHOMETPUYECKUX (PYHKIINNA, OCHOBHBIE TPUEMBI.
WuTerpupoBanue UPpalOHAIBHBIX (PYHKITUI.

YHuBepcanbHas TPUTOHOMETPUYECKas TOACTAHOBKA.

OnpenenenHblil nHTErpai u ero cBoiictea. ®opmyna Herotona — JleitOnuma.
[TpunoxkeHus onpeaeeHHOro HHTerpaja K peuIeHHI0 TeOMETPUYECKUX U (PU3HUECKUX 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 ONPEIEIEHHOI0 HHTErpaa.

Beluncrnenue 1uHbBI 1yrd KpUBOH, 3aJaHHOM IapaMEeTPUYECKHU.

Beruucnienne oobema Tena BpalieHus ¢ MOMOLIbIO OIPEEICHHOIO HHTErpaa.

Brruncnenue miuomaayn noBEpXHOCTH Tejla BPaIlleHHUSL.

Heco6cTBeHHBIE MHTErpalbl IEPBOTrO U BTOPOro THMa. IIOHATHS CXOAUMOCTH U pacXOIUMOCTH
HECOOCTBEHHOTI'O MHTETpaa.

HecoOcTBeHHbIE MHTETPAIBI OT Pa3PBIBHBIX (YHKITHH.

KparHble uHTErpabI,
JIBOMHOM MHTETpa, ONPENEIICHUE U CBOMCTBA.
[IpaBuia BeIUKMCIIEHUS IBOMHOTO HHTETpaa.
HekoTopsie mpuiiokeHust TBOWHOTO WHTETpasia (K BEIYUCICHUIO TUIOMAei, 00heMOB, CTaTH-
YECKMX MOMEHTOB, MOMEHTOB UHEPLIMH, KOOPAUHAT LIEHTPA TAKECTH.
TpolHOM UHTErpai, ONpeAeICHUE U CBOUCTBA.

PSIJIBI
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. HncnoBeIe MOJIOKUTEIIHLHBIC pAABIL. ITonsarue CYMMBI OECKOHEYHOTO pdaaa. CXOI[HHIHGCH " pac-

XOISALINECS PALIBL.

Heo6xoanMplii mpU3HAK CXOAMMOCTH, TEOPEMbI CPAaBHEHHUSL.

[Tpusnaku JlamamOepa u Ko, nHTErpaibHBINA TPU3HAK.

3HaKonepeMeHHbIE Psi/ibl, AOCONIOTHAS U YCIOBHASI CXOAUMOCTb.

Teopema JleltOHUIIA O CXOAMMOCTH 3HAKOYEPETYIONTUXCS PSIOB.

OyHKIHUOHAIBHBIE PsAJIbI, pPABHOMEpHAs CXOIUMOCTh, IIPU3HAK Beliepmrpacca.
CrenenHsle psizibl, TeopeMa AGesns, HHTEpBal U pajnyc CXOAUMOCTHU CTENIEHHOI O psfa.
Psan Teitnopa. YcnoBus paznoxxumocTt GpyHkiuu B psin Tenopa.

Paznoxenue B psg Teistopa HEKOTOPHIX QYHKIHH (TaOIMYHBIC PA3I0KECHHUS).
[Tpumenenue psina Teitnopa K nprOIMKEHHBIM BEIYUCICHHSIM.

OBbBIKHOBEHHBIE IU®GPEPEHIIUAJIBHBIE YPABHEHU S

OcHOBHBIE MTOHATHS TEOPUH OOBIKHOBEHHBIX AU PepeHInanbHbIX ypaBHEHUIN NEPBOrO MOPSI-
Ka: onpejeieHne 0OBIKHOBEHHOTO AU(QepeHINATBHOTO YpaBHEHUS, (OPMBI 3aITUCH OOBIKHO-
BEHHOTO AU (PepeHIINATLHOTO YPaBHEHHS IIEPBOT0 MOPSIKA, MMOHATHS OOIIEro M YaCTHOTO pe-
HICHW, OOIIEero U YaCTHOTO HMHTETPajioB.

[TocranoBka 3amaun Ko m1s nuddepenmanbHoro ypaBHeHUS IEPBOTO MOPSAKA.

Teopema cyIiecTBOBaHUS M €AMHCTBEHHOCTH pelieHus s Aud@epeHuanbHoro ypaBHEHHS
MEPBOTO MOPSIKA.

I'eoMeTpuueckuii CMBICT OOIIETO UHTErpaia OOBIKHOBEHHOTO .Y. IEPBOTO MOPSAKA.
JuddepenunanbHpie ypaBHEHHs IEPBOTO MOPsIIKA C Pa3ACICHHBIMUA U PA3ACISIONUMUCS Tie-
PEMEHHBIMHU.

Jluneitnble quddepeHnranpHble ypaBHEHUS IEPBOro Mopsaaka. MeToa Bapualuu MpOU3BOJIb-
HOM MOCTOSIHHOM.

Huddepenunansupie ypaBHeHUs N-To opsaka. OCHOBHbBIE MOHATHS: (OPMBI 3aITUCH, TOHSATHUS
0O0IIero M YaCTHOTO PeIIeHUH.

[TocTanoBka 3amaun Komm u kpaeBoi 3aaauu 1j1si 0OBIKHOBEHHOTO Ju(pepeHIInaTbHOTO ypaB-
HEHUS N-TO TOpsAKA.

WnTerpupoBanue nuddepeHnanbHbIX YpaBHEHHH N-TO MOPsiAKa METOIOM MOHMKEHUS MOPSII-
Ka.

Jluneiinbie omHOpoaHBIE MU depeHInanbHbIe ypaBHEHU N-r0 mopsiaka. OOmme cBOMCTBa pe-
LIEHUW: TOHATHUS JIMHEWHO 3aBUCUMBIX M JIMHEHHO HE3aBUCUMBIX PELIEHUN, ONPEACTUTENs
Bponckoro, nmonsitue GyHIaMEeHTATBHON CHCTEMBI PEIICHUH,

Teopema o cTpyKType 00IIero pemieHusi 0OBIKHOBEHHOT'O JMHEHHOIO OJHOpOAHOTrO audde-
PEHIMAIBHOTO YpaBHEHUS N-TO MOPSAKa.

Jluneitapie oqHOpOIHBIE MU (depeHIaTbHbIE YPAaBHEHUS N-TO TOPSAIKA C MOCTOSSHHBIMU KO-
s urmentamMmu. XapakTEPUCTHIECKOE YpaBHEHHE, €ro CBs3b ¢ AuddepeHInaTbHBIM ypaBHE-
HUEM.

By gacTHBIX pemieHnii JUHEHHOTO OJHOPOAHOTO IU((EpEeHIIMAIBPHOTO ypaBHEHHUS N - TO
MOpsIIKa C TIOCTOSHHBIMU KOd(h(PHIIMEHTaMH B 3aBHCHMOCTH OT BHJA KOPHEU XapakTepu-
CTHUYECKOI'0 YpaBHEHHUS.

Jlunelinple HeoaHOpPOAHBIE nupdepeHnanbHble  ypaBHEHUS. TeopemMa o CTPYKType oOIiero
pelieHus.

Pemenne nuHeHHBIX HEOMHOPOIHBIX NU(DPEepeHITNANTBHBIX ypaBHEHUHN C MOCTOSHHBIMH KO3(-
¢unmentamu. MeTtoa noadopa 4aCTHOTO peleHus AJis IPaBbIX YyacTeil Buaa

f(x)=P,(x)e™, f(x)=M cosBx+ Nsin g,
f (x) = P(x)e”™ cos Sx+ Q(x)e” sin Sx.
Pemienne nMHEHHBIX HEOTHOPOIHBIX UGB (EPEHIINANBHBIX YPAaBHEHUH METOJ0M BapHalllH
ITPON3BOJIbHBIX ITOCTOSHHBIX.
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17. TlocTaHoBKa M pelIeHHEe 3aJa4ui Ha COOCTBEHHbIC 3HAYCHHUSI.

18. Cucrembl quddepenumnanbupix ypaBHeHui. [TonsaTue HopMansHOUM cucteMbl. [TonsaTus o0Ome-
IO ¥ YaCTHOTO pelieHuil cucremsl. Teopema o mpuBeneHUH TU(HEpEeHIINATHLHOTO YPaBHEHHS
N-TO MopsAKa K HOpMalbHOM cucTeMe. MeTo ] HCKITIOUEeHUs HEU3BECTHBIX.

TEOPHUS BEPOSATHOCTEMN

=

Bupl cimygaitHbIX cOOBITHIA.

2. Krnaccuueckoe W CTaTUCTUYECKOE OIPENeTICHHs] BEPOATHOCTH TMOsBIEHUS COObITHS. OCHOB-
HbIe (OPMYITBI KOMOWHATOPHUKH.

3. TlpuHOUT CTAaTHCTUYECKOW  yCTOMYMBOCTH  OTHOCHUTENBHBIX 4acTOT. CBS3b U pa3muyiue

MEXy KITACCHYECKUM U CTAaTUCTUUYECKUM OIpPEIEICHUSIMU BEPOSITHOCTH.

4. Teomerpuueckoe onpeneieHne BeposTHOCTU. 3ana4ya brogdona.

5. Anrebpa coObiTuii. [ToHATHA CyMMBI U MPOW3BEACHUSI COOBITHH, UX TEOMETpUYECKass WHTEp-
npetanys. OCHOBHBIE 3aKOHBI aJreOpbl COOBITHIA.

6. Teopema ciokeHHsI BEpOSITHOCTEH JIsl HECOBMECTHBIX COOBITUH. CIIEe/ICTBUSA U3 HEeE.

7. Teopema CII0XEHUS BEPOSITHOCTEH JIJIs1 COBMECTHBIX COOBITHIA.

8. Teopema yMHOXEHHsI BEPOSTHOCTEW /Jisi 3aBUCHUMBIX U HE3aBUCUMBIX  coObITHH. [loHsThe
YCJIIOBHOM BEPOSITHOCTH.

9. Teopema 0 BepOSATHOCTH IMOSIBICHUS XOTS OBl OZJHOTO COOBITHSI.

10. ®opmyia MoTHOM BEPOSTHOCTH.

11. ®opmyna beprynnu.

12. JlokanpHas 1 HHTETpaTbHas TeopeMsbl Jlamnaca.

13. Onpenenenuie U TUIBI CTydaiiHBIX BenuurH. [loHsATHE 3aKOHA pacIipeiesieHus CilydailHON Beu-
yuHbl. Psj pactipenenenust.

14. UnTerpanbHas GyHKLIUS pacrpeeneHus BepoaTHocTell. OnpeaeneHne, BEpOITHOCTHBIA CMBICT
Y CBOMCTBA.
[InotHOCTH BeposiTHOCTER. OnpeneneHnue, BEPOSTHOCTHBIM CMBICI M CBOMCTBA.

15. CBs3p MeX Ay MHTETPAIbHON (QYHKIUEW pachpeneseHuss BEPOSTHOCTEH W TIJIOTHOCTHIO BEPO-
SITHOCTEMN.

16. Onpenenenue, BEpOATHOCTHBIN CMBICI M CBOMCTBA MaTEMaTHUYECKOTO OXKUIAHUS Ul AUCKPET-
HBIX U HETIPEPHIBHBIX CIIyYalHBIX BETUYHH.

17. Onpenenenure, BEpOSITHOCTHBIA CMBICIT U CBOWCTBA JIUCIIEPCHUH.

18. bBuHOMMaNbHBIN 3aKOH pacpeeIeHHUs.

19.Cpennee m HamBepoOsTHEHIIEE YMCIA TOSBICHUA COOBITHUS NMPU OMHOMHAIBLHOM pacrpesesne-
HUMU.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeesieHUs] BEpOITHOCTEHA.

22. moKa3aTeNIbHBINA 3aKOH PACTIPEICTICHHS BEPOSTHOCTEH.

23. HopManibHBIN 3aKOH pacripelieieHus] BeposaTHOCTe. BeposTHOCTh monaganus HOPMAajbHO
pacnpenesieHHON CiiydyailHOW BETMYMHBI HA TTPOU3BOJIbHBIM KOHEYHBIA HHTEpPBAL.

24. BepoATHOCTh TONAJaHUsI HOPMAJIBHO pPAacIpeesIeHHONW CIy4aiiHOM BEIMYMHBI Ha WHTEpBal,
CHMMETPUYHBIN OTHOCUTENBHO cpeaHero 3Hauenus. [IpaBuiio tpex curm. Teopema JIsmyHoBa.

25. [IpenenbHbIe TEOPEMbI TEOPUH BEPOSATHOCTEH.

MATEMATHYECKAS CTATUCTHUKA

=

[IpenmeTr 1 OCHOBHBIE 3a1a4l MATEMATUYECKOM CTATUCTUKH.

[TonsiTue o BeIOOpouHOM MeTozie. ['eHepanibHas U BEIOOPOUHAs COBOKYITHOCTH.

3. OCHOBHBIE MOHSATUS MAaTEMATHYECKON CTaTUCTUKU (BapHALIMOHHBINA DS/, YaCTOTA, OTHOCHUTEIb-
Hasl 4aCTOTa, CTATUCTUYECKOE pacmpe/ieiieHue BEIOOPKH).

4. Dmnupuueckas GyHKUUS pacnpeaeaeHus BBIOOPKU U ee CBOWCTBA.

N

62



[Tonuron 4acToT ¥ MOJIUTOH OTHOCUTENBHBIX YacTOT.

['ucrorpamma 4acToT ¥ OTHOCUTEIBHBIX YaCTOT.

Toueunsle OIleHKH MapaMeTpoB pacnpeaenaeHus. TpeOoBaHHS K OLICHKAM.

Bri6opounas cpentsisi. CBOHCTBO yCTOWYMBOCTH BEIOOPOYHBIX CPETHUX.

Bri6opouHas v ucripaBiIeHHAS TUCTIEPCHUU.

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

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

12.TloctpoeHue NOBEPUTEIHLHOTO MHTEPBAJA VISl OIEHKH T€HEPAJIbHOW CpeaHel MpH He- U3BECT-
HOM CpE/IHEeM KBajJpaTudeckoM oTkiIoHeHuH. Ciryuail Manoil BeiOopku. Pacnipenenenue Ctoio-
JICHTA.

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

14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

© oo NG

15. Kpurepuit ¥ 2 [Tupcona.

16. KoppensunoHHas U perpecCuoHHast 3aBUCUMOCTH.

17. YpaBHeHue BEIOOPOUHON perpeccuu.

18. BribopounbIit KOG OHUIMEHT perpecCcum.

19. Beibopounsiii K03(pPULIHEHT KOPPESALIUH.

20. CBs13b M&X Ty BBIOOPOUYHBIMU KOA(DPHUITUEHTAMU PETPECCUN KOPPEIISALIHH.

KoMmiexkT 3ajaHuii 1Jis1 BLINOJHEHUS
pacuetHo-rpadpuyeckux pador (PI'P)

(s onmenku komnerenun OITK-6)

10 AUCHOUIIJIIMHE MareMaTuka
(HaMMEHOBaHHUE JUCLUTITUHBI)

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

Beimonuuts geiicteus: A2 +8B' .
Bajanne Ne2. TTpoomkuts nanHoe Marpudsoe pasencteo (2A+3B)? —4A* —6AB =...

Y IPOBEPUTH €0 Ul MaTpull A U B 13 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
3amanue No4. JIns qaHHOUM MaTpUIlbl HAWTH 00paTHYIO MaTpuIly. CrenaTh MPOBEPKY.
1 0 2
1 10
-1 2 3

3amanue No5. Pemnts Marpuunoe ypaaenne AXB = C (umaiitu X). Cuenath mpoBepKy.
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-1 2 3 4 0 4
A= . B= . C= .
2 1 2 3 -9 3
3aganue No6. Haiitu panr MaTpuIbI.

1 -1 2 3

0 5 4 3

2 3 8 9 15|

3 -8 2 6 20

PI'P Ne 1, yacTsb 2
3aganue Nel. Pemnts cuctemy MerosioM Kpamepa. Caenats mpoBepKy.

X, +4X, =X, = -2
2X +2X, +3%;, =7
3% +6x,-2X%;, =1
3aganue No2. Peruth cucremy u3 Nel meroom 0OpaTHOM MaTpUIIBL.
3aganue No3. Pemuts cuctemy u3 Nel metonom ["aycca.
3apanue Ne4. Pemuth HEOAHOPOAHYIO cucTeMy MeTooM ["aycca. Haiitu olriee perienue u yact-
HO€ pEIICHHUE.
X + X, +2X;+3X, =5
3X, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11
3apanue NeS. Permmth oHOpOAHYIO cucTeMy MetoaoM ["aycca. Haiitu oOmiee pemenne u @CP.
2X, +6X, —9%, —9x%, =0
4%, —5X%,+ X%, =0
3% +3X, —7X; —4%,=0"
X, —3X, +2X; +5x, =0
PI'P Nel, yactp 3
Bamanme Nel. TTokasatk, uTo BeKTOpEI M, N, P 0Opa3yioT Gaskc B MPOCTPAHCTBE U PA3TOKUTH

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 JIW BEKTOPHI A U b.

m=(28-8,8),n=(-216,-6), a=2m+n,b=2n-m.

N
3amanne No3. Haiitu | &/, ecn |M|=6+/2, || =2, (M, M) =135", a=6m—m.
3amanue Ned. Jlau A ABC . Haittu £ B,ecm A(1;-1;2),B(3;3;2),C(7:1;2).

3aganue No5. TIpu kakux 'x' BeKTOpbl @ U D mepnenaukysspabi?
a=(x;1;-4),b =(x-3;12; x).
3aganue No6. Haiitu muomaape nmapajiieaorpaMma, HOCTPOCHHOTO Ha BEKTOpax a u b.
A
N _ AN 4
a=2m-5n,b=m+n, |m/=12,|n|=3, (m, n)=€.

3amanue Ne7. Haittu mmomanps tpeyroasuuka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne§. Jlansl BekTopsl @, b, C . BBIACHUTE — KOMILIaHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI HE

KOMIIJIAHAPHBI, TO HAWTH 00BEM MapalIeNeNuIea, IOCTPOEHHOTo Ha BekTopax a, b, C u ompe-
JeNIUTh — KaKylo TPOMKY OHU 00pa3yloT.
a(;-1,5),b(2;4;-2),c(3;0;1).

I'eomerpus
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PI'P Ne 1, yacTnp 4
Bamanue Nel. Tlpsmast |, npoxomut gyepes Touky A mapamiensHo Bektopy (. [Ipsmas |, mpo-

XOIUT Yepe3 Touky B mepnenaukynspHo Bekropy N . HaiiTi TOUKy nepecedeHuns NpsiMbIX U yroll
mexny uumu, ecmt - A(3;5), 0 (1;3), B(0;5), n(-3;4).
Bamanme Ne2. [lana mpsimast |, . Ipsimast |, mpoxomur yepes toukn A u B. Haiitu paccrosiaue ot
TouKH Tepeceyenus npsamsix |, u |, mo mpsivoi |
I, :{?Z;fif A(4:0),B(7:3), 1,:9x-12y+2=0.
3aganue Ne3. Haiitu paccrosiaue ot Toukn M 1o miockoct o, mpoxozsueit uepe3 Touky A
nepreHauKyisipHo Bekropy N, ecmm M (0; 1;7), A(2; -1;4), n(6; 22; -3).
3amannie Ned4. Haiitu yroa Mexay IIIOCKOCTBIO (X W TUIOCKOCTBIO [3 , TPOXOAAIIEH Yepe3 TOUKU
A BuC,ecrm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanne NoS. 3amucarth KAHOHUYECKHE YPABHEHUS TIPSIMOM, 3aJaHHOW OOIIMMH YPaBHCHUSIMHU.
X+2y—-9z-10=0;
{3x+4y+82—24=0.
3aganue Ne6. Haiitu Touky nepecedeHus npsamoii | ¥ mIOCKOCTH @ ¥ yros MeKy HUMH.
:XLZ:X:Z—_l; a:Xx+2y-3z-12=0.
3 4 -2
Bamanue Ne7. Tpsivast |, mpoxoaur gepes toukn 4 u B. Ipsimast |, mpoxomut yepes rouxy M
TIePICHINKYISIPHO [IocKocTH ¢ . Haiiti yron mexay npsimbivu |, 1 |, u BBIsicHnTS — NeKaT 11
OHHU B OJIHOH INIOCKOCTH MJIM CKPELIUBAOTCSI.
A(9;-31),B(4;4;,-5),M (-1;11,-11), «a:2x+3y-z-1=0.
HNuTerpaJnbl

HeonpeaesieHHbIii HHTErpaJI
HaiiTu uHTErpaNbl.

Jtgx +3 sin 2x 5x+1 005(2_5\/;)
1'-[ dx 2. J.cos xd X3 J.ZX\/W J‘\/x +2X+7 5'[

dx 6. J(l—3x)0055xdx

cos® X 2JX
- cos(In3x+4)
7. tg2+/xd 8. | e cos5xd 9. x?1 3)d 10. — = 4
J'arcg\/;x je cos5xdx jx n(x+3)dx j » X
11. J'(Z—x)lni/;dx
12. I(x2+3x—1)3sxdx 13. J'Bxsinzgdx 14. .|'(8x—3)cos§dx 15. I(ﬁ—Sx)sin xdx
16. [(x~1)° In? (x~1)dx 17. jmd 18. jwd 19j 4X +13de
1+4x cos X —sinx) 2)

J2x3—6x2+7x—4 X +2x% +2x+1

in* 3 2 2
D(x-2) dx  21. I(x2+1)(x2+x+2)dx 22 [sin*2xcos®2xdx 23. [sin® xcos®3xdx

dx

8 [rmy -

OnpenesieHHbI HHTETPAJI
1. Haiiti nnomans GUrypsl, orpaHuueHHON TpapukamMu GyHKIHHN.

dx
dx 25. j—s_x+4_5
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2. Haiitu momanp GUrypsl, OrpaHU4eHHON JIMHUSMH, 33JJAHHBIMH YPaBHEHUSMU B MOJISIPHBIX KO-
OpAUHAaTax.
3. Haiitu 06beM Tena, 00pa3oBaHHOTrO BpaieHueM Guryp. /s HeueTHIX BAPHAHTOB — OTHOCH-
TesIbHO ocH 0X, JUIsl YEeTHBIX BApUAHTOB — OTHOCUTENBHO ocH 0.
4. BblYMCIUTD AJIMHBI IyT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSMH B NIPSIMOYTOJIbHON CHCTEME KOOPAMHAT;,
0) 3aJaHHBIX YpaBHEHHUSIMH B MOJSPHBIX KOOPJMHATAX — JUI YETHBIX BAPHAHTOB,
YPaBHEHUSIMU B TapaMeTPUUECKON (hopMe — /17151 HEUETHBIX BapUAHTOB.
5. BBIYHCIUTD MJIOIIAIN TOBEPXHOCTH, 00Pa30BaHHOM MPH BpalleHUN BOKPYT ocu 0X KpHBOH.
6. BprunciauTh HeCOOCTBEHHBIE HHTETPAIbl UJIM YCTAHOBUTH UX PACXOAUMOCTb.
7. PemuTs 3a1auy ¢ GU3NYECKUM COJCPKAHUEM.
VYcnoBus 3amau

1) y=x12, y=1/1+x% 2) r=sin’gp 3) x*=2y, y=|

4a) y=e", 0<x<In5 46) r=3(l-singp) -7nl/2<p<-71/6
© dX 1

5) y=1/x, 3<x<4 6) [—————, [xIn®*xdx
1(2x—l)\/?—1 0

OObikHOBeHHbBIE TU( (PepeHINATbHBIC YPABHEHHUS
Pemmte ypaBHeHuUS:

1. (L+ cosx)4/sin y +1dx = cos ydy /(1+ cos X) ,

2. (xX* +xy)dy — (2xy + y?)dx =0,

3. (e +Ddx+(siny+xe’)dy =0,

4. Pemmts 3amauy Komm:  xy'—y=-Inx, y(2)=1.
5. Pemuth ypaBuenue Yy’ —(ctgx)y” = ctgx.

PemmnThs ypaBHEHHUS:

6. y'+4y =2x°,

7.y -4y =e* +cos2x -sin X,

X

_&

N

9. Pemmuts kpaeByio 3amauy: Y’ -6y +5y=e>(x+1), y(0)=1,
y(@)=1.

10. Haiiti co6CTBeHHbIE 3Ha4eHHsT A 1 COGCTBEHHbIE (DYHKIHH Y

samaun: y"+124y' +404°y=0, y(0)=0, y()=0.

11. Pemmtsb ypaBHeHHE Y+ XY +2y=X".

y1, =Y _2y1_X21

y, =4y, +3X.

8. y'-2y'+y=

12. Pemuth cuctemMy ypaBHEHUI {

Teopus BeposiTHOCTEH

1. V cOopmuka umerorcs 10 ngeraneil, Mano OTIMYAIONIMXCS 10 BHEUIHEMY BuAy. M3 HuX 6
JeTanen mepBoro copra, a 4 — sroporo. KakoBa BEpOATHOCTh TOTO, UTO CPEIM B3SATHIX Hayaady
5 neraneit 3 oKaxyTcsi IEPBOTrO copTa?
2. B ypHe 7 4epHBIX MIapoB M 5 KENThIX I1apoB. HaliTu BEPOATHOCTH TOTO, YTO CPEeIU Haydady
M3BIICUEHHBIX 4-X IIapOB OKaXeTcs Oosee 2-X KENThIX.
3. BeposATHOCTh OTKa3a KaXI0ro M3 HE3aBUCHUMO paOOTaIOLIMX 3JIEMEHTOB 3JIEKTPUYECKOM Ienu
pasua P =0,05. Haiitu BepostHOCTE Ge30TKa3HOM pabOTHI SJIEKTPUYECKOM LIETIHN.
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Ha nByx crankax oOpa0aThIBalOTCSl OAHOTUIHBIC JAeTald. BeposTHOCTh M3TOTOBJIEHUS CTAaHIAPTHON
JeTanu AJis nepBoro cranka pasHa 0,96, a mis Broporo ctanka - 0,92. Jletanu ckiaagbplBalOTCS B OJJTHOM
MEeCTe, MPUYEM IEpBbIM CTAaHOK M3roTaBiIMBaeT B 1,5 pa3a MeHblle AeTaneil, yuem Bropoil. Haiitu
BEPOATHOCTB TOTO, YTO B3sTasi Haylauy AeTallb OKa)KeTCsl HeCTaHJaPTHOM.
BeposiTHOCTB TOr0, UTO Hayaady B3ATas A€Talb U3 MApTUU CTaHAapTHA, paBHa 0,92. Haiitu BepoaTHOCTH
TOTO, YTO CPE/IU B3STHIX Hay/lady IIECTH JeTalell He MCHee IBYX OKaXyTCsl HeCTaHIapTHBIMU.
BepositHocTh 6e30TKa3HON paboThl Kaxaoro u3z 700 He3aBUCHMMO pabOTAIOMIUX 3JIEMEHTOB HE-
KoToporo ycrporctsa paBHa 0,85. HailTu BEpOSITHOCTh TOTO, YTO BBIMAYT U3 cTpost oT 80 1o
120 anemenToB; poBHO 100 31€MEHTOB.
YCTpoiCTBO COCTOMT U3 4-X JJIEMEHTOB, pa0OTAOIIMX HE3aBUCUMO JIpyr OT Jpyra.
BeposiTHOCT HaZie)KHOW PabOTHI KaXKI0TO 3JeMEHTa B 01HOM ucnbiTanuu paBHa 0,9. CoctaBuTh
3aKOH pachpeieleHHs JUCKPETHOU cllydyaifHOM BeMMunHbl X - 4Kcia OTKa3aBUIMX 3JIEMEHTOB B
OZHOM OIIBITE.
HezaBucumeble cnyyaiinbie BeTUYUHBI X U Y 3a7aHbl psiaMu paciipeieeHusl.

-2 1,5 2 3 -15] 0 2

X Y

01 ] 03] 02/ .. 03 |02
P P

Haiitu cpeHee KBaapaTHUECKOE OTKIOHEHUE BennuuHbl Z = 2 X 2 _3Y .

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

10. Cnyyaiinas BenuurHa X 3a/aHa INIOTHOCTHIO BEPOSTHOCTEM:

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

Haiitu ko3¢ ¢puimentT « d«, HHTErpajJbHYIO0 (QYHKLUHUIO pacrlpeaeieHus

F(x), M(X), D(X) u BepositHOCTh nonaganus X B untepnai (0,2; 0,8).

11. Ha cranke u3roraBnuBaetcs jaetainb. Ee mmmHa X - cioydaiiHas BeIMYHMHA, paclpeAesiCHHAs 110

w N

HOpPMaJIbBHOMY 3aKoHy ¢ napamerpamu: 4=20 cMm, 0 =I,1 cm. HaiiTu BeposSTHOCTH TOrO, YTO
JUTMHA JeTanu 3akiodeHa mexay 19 cm u 21,1 cm. Kakoe oTkiIoHEeHUE JIMHBI JeTanu oT &
MOXKHO TapaHTHpoBaTh C BeposTHocThi0 0,9; 0,997 B kakux mnpenenax OyayT JiexaThb
MPAKTUYECKHU BCE pa3MeEpPhI AeTalient ?

MarteMaTH4yecKasi CTATHCTHKA

J1is Kakaoro BapuaHTa TpedyeTcs:
[IpescTaBUTh OMBITHBIC JAaHHBIC B CTPYIMITUPOBAHHOM BHJE, pa30uB Ha K paBHOOTCTOSIIMX Ya-
CTUYHBIX UHTCPBAJIOB.
Haiitu sMmmuprueckyro QyHKIMIO pacripe/ielIeHust U IIOCTPOUTH €€ TpaduK.
HOCTpOI/ITB IMOJIMTOH U TUCTOTpaMMy OTHOCUTCIIBHBIX 4aCTOT.
BbIUuCInT, METOOM TPOHM3BEACHUI YHCIOBBIC XapPaKTEPUCTHKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIOI, BHIOOPOUYHYIO M UCHPABICHHYIO JHUCIIEPCHH, BBIOOPOYHOE CpEAHEE KBaJpaThde-
CKO€ OTKJIOHEHHE, KOI(PPHUIIMESHTH aCHMMETPHUH H IKCIEcca.
Halitu ToYeuHblE OLICHKHM IapaMETPOB HOPMAJIBHOIO 3aKOHA PACHpECNICHUs U IUIOTHOCTh
BepositHocTer f(X).
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6. IIpoBeputs, cormacyercs JM MpUHUMAaeMas TUIOTe3a O HOPMaJbHOM pAaCHpeleNieHHH T'eHe-
paTbHOM  COBOKYIHOCTH C 3MIHPUYECKHM PpACIpeNeICHHEM BBIOOPKH, HCHOJIb3Yys KpHTe-
puu [Mupcona u Konmoroposa (ripu yposasix 3naunmoctu 0,05; 0,01).

7. HaliTn wnHTEpBaJbHbBIEC OICHKH ITapaMEeTPOB HOPMAJIHHOTO 3aKOHA PACHpPEACICHUs, IIPHHSB J10-
BEPUTEIBbHYIO BepossTHOCTE ¥ = 0,95 1 0,99.

3ananne
Pe3ynbrarhl peructpanuu cpeaHe SKCIUTyaTalluOHHON CKOPOCTH JIBH)KEHUSI aBTOOYCOB Ha
MEXYTOPOJHBIX MapLIPyTax MPeICTaBICHbl B BUAEC BAPUAIMOHHOTO Psijia B TAOJIUIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kputepun onenkn:

- OLIEHKAa «3a4TE€HO» BBICTABIIACTCS CTYAEHTY, €CIIM OH PEryJIIpHO B TEUEHUE CeMecTpa IMpPeCTaB-
JIJ1 pCIICHUSA 3aia4d, BBITIOJIHUII ITOJIHOCTBIO BCC 3aJIlaHUA U UX 3alllUTUII, OTBCTUB HAa BOIIPOCHI IIpC-
1oJlaBaTess;

- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYAEHTY, €CIIM OH HEPETrYJSIPHO B TEUEHUE CEMECTpA Mpe-
CTaBJISUI PEIICHUS 3a/1a4, BHIIOIHMII 3alaHKs HE IIOJHOCTBIO MIIM BOOOILIE HE NMPEACTaBIsUT paboThI
Ha IIPOBEPKY, HJOIIYCKAET CYIIECTBEHHBIE HETOYHOCTH B OTBETAX HA BOIPOCHI IIPEITOaBaTEI.
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