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1. Ieamn ocBoeHHs JHCUHNTHHB]

K OCHOBHDBIM HEASM OCBOSHHSE TNCUMIUTHHE « BBICIIAT MaTEMATIRA? cnemyet

OTHECTH:

. BOCITHTAHHE Y CTYIEHTOoR 00meH MaTeMaTHUECKOH EYAbTY PR

. nprobpeTerHne CTyNeHTaMi IHPOKOTO KPyTH MATEMATHYCCKHX 3HAHMIL
YMeHHiIl H HABBIKOE;

. pasBHTHE CNOCOBHOCTH CTYICHTOB K MHAVKTHBHOMY H NEeIyKTHBHOMY
MBIIIeHHIO HAPALY ¢ PA3BHTHEM MATEMATHUSCKOH HHTYHIIHH,

. yMeHUe CTY[CHTAMH Pa3BHBATE HABBLIKH CAMOCTOATENBHOND H3YHeHH:A
yue(HO# ¥ Hay9HOH JHTEPaTypPH, comepikaiell MaTeMaTHUCCKHE CREICHHA H pe-
TY/ILTATHL;

. NOATOTOBKY CTYIEHTOB K ASATENEHOCTH B COOTBETCTBHH ¢ KBaiHpHKA-

nEOHHOI XapakTepHCTHEOH Daranaspa no HANPABNEHHID, B TOM HHCIS dopMHpoBa-
HHe YMeHHI HCIONE30BATE 0CBOCHHAIE METEMATHYECKHE METOIEl B MpoieccHOHATE-

HOM NeRTeIBHOCTH.
K OCHDBHBIM 3ATAMaAM OCBEOEeHHA THCIHTLITHHEL *:*iBHE]ImH pATEMASTHEAR CIIE-

IyeT OTHECTH:

. OCBOEHHE CTVIASHTAMH OCHOBHBIX OHATHE, METONOB, QOPMHPYIOIIHX
oBIIYI0 MATEMATHHECKYIO MOATOTORKY, HEOBXOIHMYID AAd YCHelHOro pelleHHd
MPHKIAIHEX 3084,

. (OPMHPOBRHHE ¥ CTYIEHTA TpeGyemoro Habopa KoMneTeHIHiL, cooTBeT-
CTBYIOIIMX €70 HANPABNSHHI0 NONTOTOBKH I obecneuBAMIIHY ero KOHKYPEHTOCIO=
coBHOCTE HA PRIHKE TPY 4.

2. MecTo THCHHNINALL B CTPYKTYpe QOI1 faxaaappaaTa

Tuerpnanna «Bricias MaTeMaTHR OTHOCHTCS K 00A3IATENBHOH 9acTH Bnoka
1. Ee usyqenne obecneuHBaeT H3yHeHHe JHCIIMILTHIL
B ofinzamelbHol Nacmu:
» HE(QOPMAIHOHHEE TEXHOIOTHH,
pazHKa;
TeXHWIECKad MEXAHHKA,
CTARAAPTHIALES H CepTHHHEAII,
OCHOBL] TEOPETHUECKHX H JKCICPH MEHTAIBHEIX HCCeA0BaHHi;
KOMTBEOTEpHOE MOTIETHpOBAHHE XYIOMECTREHHO = MPOMBILILTEHHEX
00 REKTOB.
B wacmi, hopmupyemoll yuacmuurami oOpazeeamensHbIX OMHOWEH il
s reopia oOpaboTKH METAIIOE IABTCHAEM,
¢ (HHIMEO-XHMHUECKHE IPOLIECCH IIPH HATPEE IS Xy/oKeCTEEHHOH 0B-
paboTKH MATEPHATIOB.
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3. Mepetens IanHPYe

MBLIX Pe3VILTATOR 00yHeHHA N0 JHCUHIITHAC,

cOOTHECEHHBIE ¢ IIAHAPYEMbBIMH Pe3yibTaTaMH 0CBOCHHR obpazoBaTe LHOMH
nporpaMmh

B pesyisTaTe OCBOEHHA AHCIH

NIHHE ¥ 0fyHaompxes GOpMHEPYIOTCH CoTeAYIOIIHE
KOMIETEHIE W 0/DKHE! OBITE JOCTHTHYTE CIEIYIOUIHE pesynsTaThl

OGyHeHHA KaK

yTan GOpPMHPOBAHHA COOTBETCTRYIOTHN KOMIIETEHITHH:
Kon B pesyanTaTe 0CBOSHHN obpa- Tepedens IAHHPY¢MBIX PEIVALTATOR
KoMmeTeHIlHH IORATEILHOH NPOTPaMMb] ofyueHns 10 THCIHIIHTE
pfyuarmuiies noaxen ofiaa-
_ AaTk
OIK-1 crIocoBHOCTRIO PEILATE BO- [ 3HATHI

npockl OpogeccHOHATEHOMH
TeATeNEHOCTH HA OCHOBE
eCTECTREHHOHAYHHBIX — H
obLIeHIKEHEPHBIX IHAHHH,
METOIOB MATEMATHHECKOTD
AHAIH3A H MOIC/IHPOBAHHA

s OCHOBHEIE J8KOHEI SCTECTBEHHOHAYY-
HEIX JHCUHIITAH H HX HPOABNeHHA B
npodeccHonaneiol cepe, OCHOBO-
MOJACAFOIIAE TEOPCTHYSCKHE MOJ0-
weHHd, TpeAYCMOTpeHHEIE TPOTpaM-
MO JHCIHIUTHHE

YMETh:

® PEIIATH BOTPOCEL npodeccHoHaTEHOH
NeATeNBHOCTH HA OCHOBE HAKOMACH- |
MBI B Oponecce 0Dy4eHHA SHAHME B
obIacTH MATeMATHEH HCNOIbB3I0BATH
OCHOBHEIE 3AKOHE

BAANCTE:

o METOIaMH MATEMaTHISCKOr0 aHaTH3A
H MOHeNHPOBAHHA, TEOPETHYECKOTD H
JKCIIEPHMEHTAIBHOTD  HCCTEIOBANHA
Ans pelmeHHA TPHEIAAHEIX 3alaq B
mpodeccHoHaTEHOH NedTebHOCTH

Q0was TpyIoeMEOCTh JTHC
aKaleMA4eCckITK 4ac

4, CTpyKTYpa W conepaanne AHCHHILTHILL

WAIAMHEL COCTARNAET 8 3aueTHRIX eHHHL, T.2. 288
oB (13 HHX 175 9acos — CaMOCTOATE/BHAA pafoTa CTYIEHTOB).

Paznens JUCIHILTHIE «Bricmas MaTEMaTHEA» H3YHaOTCH Ha NepBoM H BTO-

poM Kypeax.

Ha nepBoM Kypee BHACIAIOTE

4 4 3aueTHRE eOMHMULE], TPH 3TOM B NEPBOM CC-

MeCTpe BhLOENAIOTCA 2 3adeTHBIE eNHHHIEL T.2. 72 arajeMHYecKHX Jaca (M3 HHX 36

HACOR — CaMOCTOATeNnLpHaA pabora CTYIEHTOB),

RO BTOPOM cemMecTpe — 2 3a4eTHRE

eNMHALEL, T.2. 72 aKaneMHHecKHX Haca (w3 mux 34 "aca — CAMOCTORTE/IEHAR paboTta

CTYIESHTOB).




Ha sropoM Kypee BEIENSHOTCS 4 334STHBIE CIHHHIIBL, IPH 3TOM B TPETEEM Ce-
MECTpE BHAEIAIOTCH 2 3aUeTHRIE eIHHALIEL, T.C. 73 axameMudecKkHx uaca (13 HuX 52
yaca — caMOCTOATE/RHAas paboTa CTYZSHTOB), BO UETBEPTOM CEMECTPS — 2 3a4CTHEIE
eTUEHIEL T.¢. T2 axafleMuueckux uaca (U3 Hux 53 daca — CAMOCTORTEIBHAR pabota
CTYIEHTOS).

Mepekiii cemecTp: TeKIHA — 18 yacop, NpaKTHYECKHE 3AHATHA — 18 wacos,
hopMa KOHTPOIA - IKIAMEH.

Bropoii cemecTp: nekiui — 20 4acoB, MPaKTHISCKHE sauATHA — 18 9acos,
thopMa KOHTPOJA - IKIAMCH

Tpernii cemectp: nexmuy — 10 HACOB, NPAKTHHECKNIE sauaTHs — 10 Hacos,
dopMa KOHTPONE — 3349ET.

YerpepThiid cemecTp: NSKIHH — © yacoB, NPAKTHYECKHE 3AHATHA — 10 gacos,
thopMa KOHTPONA - IKIAMEH.

CTpyKTypa U cofiepianue THCUMILTHHEL «Bricoas MaTeMaATHEA? N0 CPOKaMm H
prpanm pabotsl oTpakensl B [IpuiomeHiH 1.

Cogepaanne pa3ienos IHCHHILTHEEL
epsrlii ceMecTp

Beeaenue

[TpemMer, 3afa¥H H CONEPHAHHE NHCIHILTHIEL OcnoBHBIE 3TaNkl PasBHTHA
muenminuael. CTPYKETypa Kypea, €ro Mecto H poiik B MOAFOTOBKE CTISHHATHCTE,
CBS2E C JAPYTHME THCIHILTHHAMH.

Pasgea 1. Daementsl AuHeiiHo#H a refipbi

Tema 1.1. MaTpaubl H 0npeleadTeTH.

TossTre MaTpausl. Baasl matpuil. JeHcrens Hal marpHasH. Onepanms Haj
MaTpHIAMH H HX cBojicTea. OnpepejTent, Hx croficTea 1 prrukcnenns. [lonsraa
MHHOpa | anreDpanyecKoro AOmoAHEHHA. Paznowenye ONpeiendTend 0o meMeH-
TAM CTpOKH HIH cTOAGLA. BrriHcneHHe onpeeaHTeIeH pasIHIHOTO TopAiKa.

Tema 1.2. OGpaTHan MaTpHLa.

(O6paTHa? MATPHIA K ANTOPHTM €€ BEIHHCICHHA. nemenTapHLe Npeobpazo-
panns marpan. [IpHpe/icHHe MATPHIIEL K IHATOHANBHOMY HIH TpaneHeBuiHOMY BH-
my. Marpuunas dopMa 3anHCH CHCTEMBL AMHEHHBX AnTebpaNtecKix ypaBHeHui.
Paur MaTpHibL.

Tema 1.3, Pemenune cuerem THHeiiHBIX aarefpanecKix ypapHenuii.

CueTemsl TuAeinbX anreGpandecknx ypapHenHil, OCHOBHEIE MOHATHA PEIiie-
i, COBMECTHOCTH H HECOBMECTHOCTH CHCTEMEL Pemensie cHCTEM JHHEHHEX YpaB-
HenHit MeTonoM Kpamepa, METOI0M ofparHoil MaTPHIILL, METOMOM Taycca. TTposep-
K& TPaEHIRHOCTH petmennii. Teopema Kponexepa — Karenny, PelienHe NPOH3E0IE-
HEIX CHCTEM JTHHEHHBIX ypasHenHi MeTonoM ['aycca. Penenne oOHOPOIHEIX CHCTEM
HHEeRHEX YpasHeHHIL

Pasaen 2. aeMeATH BeKTOpHO anredpi

Tema 2.1. umeiiHnle olepauy Haj BEKTOPaME, HX ceoficTea. JInnelHEEE
koMBHHALHE BeKTopoB. JInHeHHAR JABHCHMOCTE W HE3ABHCHMOCTL perTopoB. bazuc
cHCTEMEl BeKTOpOB. PasnokeHHe BEKTOpa N0 Dasucy.



Tema 2.2. CranrapHOe, BEKTOPHOS H CMEIIAHHOE NPOH3BCCHHA EEETOPOE, HX
cROjiCTBA. Y CI0BHE OPTOTOHANBHOCTH, KOJUIHHEapHOCTH, KOMILTAHAPHOCTH BEKTO-
poOB.

Tema 2.3. Jlumeiiukie npocTpancTra. basnc. [MpeofpasoBaHie MATPHLEL TH-
HefiHoro oneparopa MpH mepexoje of Dasxca K fasmcy. CobcTeeHHBE IHAYCHHA 1
cobcTBeHHEIE BEKTOPR MATPHIIbL

Pazaen 3. Kpnebie BTOporo nopaika

Tesa 3.1, Jnnunc, napafona, runepbona, HX ceoiicTea B ypasHeHus. Obuee
ypasHeHre KPHBOH BTOPOrO MOPAMKa. Ilpusenenie ypaBHEHHA KpHBOIH BTOPOTO 10
pA/IKA K KAHOHHYECKOMY BHAY.
Pa3sgen BHIHOCATCS HA CAMOCTOATENBHOC HIVUYCHHE.

Pasnen 4. DieMeHThI MaTEMaTHYECKOID AHAIN3A

Tema 4.1. YUncnosas nocnea0BaTElBHOCTE. [Mpepen =HCNOBOA MOCTENOBA-
reEHOCTH i ero ceofictea. MyHkmma. TIpemet dryrknd, OcHOBHEIE TEOPEMBI O TIPS
menax dyuxmmn. Tepssii A BTOPOH 3aMeuaTelbHLIE TTPeIe/k. Cpaenerne Gecko-
HEUHO MANGIN H DeckoHeHHO GOMBIIHX Be/HHHH. IxpHBANEHTHEIE DECKOHEUHO Ma-
[TBIe BENHIHHEL

Tema 4.2. HenpepsisrocTs GyHKIMI B TOUKES H Hi npomexyTre, Touks pas-
priBa QYHKIHH, HX graccHpHKAIAS. ACHMITOTE IPagka (hy HELHH, WX KTAcCH{H-
KaTiist, YC/I0BHA CYIECTEOBAHHA, METO/IB! HAXOMALEHIA.

Tema 4.3. [lponzeomras QyHELHA. [eoMeTpHHECKIH W MEXAHYECKHA CMBICH
npouseoanoi. [lpapnia npdpepentuposatig 1 GOpPMYIIE BRITHETCHIR MpOH3BOA-
ek, TabiHia NPOMIBONHEX OCHOBHEIX 3MEMEHTAPHEIX pyskini. Brraucnenne
NPOA3BOMHAIX Yy HKIHH, 3ANAHHBIX PAiIIIHEIM pDpasoM.

Tema 4.4. Jupbepeniman. [Npoussonnee | audrpepeHIHan:l BRICIIHX 10~
paaxos. TTpubMnkeH ke BEMHCISHHS ¢ TIOMOIIEIO nrdupepeHIMAToB.

Tema 4.5. PackpwTae HeonpeeneHHOCTeH pasHHOro THIA. [Tpasuno Jloms-
tanq, Dopmyna Teiinopa PainokeHHd CCHOBHBIX snesenTapHE GyHkumi no gop-
vyne MavnopeHa. [MpubnuaenHbe BRMHCISHHS C nomMomsio hopMynsl Tefnopa.

Tema 4.6, OCHOBHEE TeopeMsl TH{HEPEHIHATEHOIG HCHHCIEHHA. MoHOTOH=
HOCTE (YHKIHH, SKCTPEMYME HeofxonHMbie H AOCTATOYHEIE YCIOBAA MOHOTOHHO-
¢TH, TOKATBHOTO skcTpeMyMa. Mecne0Banie BEHIYITOCTH rpaduka QynxmH. Tou-
i neperuba rpaduKa QYHKIHA.

Tema 4.7, OBmas cxema HCCHSNOBAHAA (HYHKUMA H MOCTPOSHHA €€ rpadHKa.
CroficTea (pyHKUHE, HENpPePEIBHEIX HA OTPEIKE. Haufonsimee # HAHMEHBIIEE JHATE-

HEA (DYHKUHH Ha OTPe3ke.
Bropoii cemecTp
Pasgen 5. Quddepenunanbioe HCUHCTEHNE (YHKUNI HECKOJIBKAX NepeMeHARIT
Tema 5.1, OyHKuHA HECKONLKHX NEPEMEHHBIX, [Mpenen B HENPEPBIBHOCTE.
OCHOBHBIE CBOHCTBA HEMPEepPEIBHEN (YHKIMIL YacTHele TpoHsBopusie. TloMHEH

muddeperyuan.  [IponssolHbe crnoaHOH QYVHKIHH HECKONBKHN EpeMEHHBIR. Ha-
cTHBIE IporisoIHEe B TiidepeHIHATEL BRICLIIX nopsankos. Teopena Ilsapua.



Tema 5.2, [Tpon3zsoaHas N0 HANPARTEHHIO. I'paguent. KacarensHas K KpHBOIL
KacarensHad TIOCKOCTE H HOPMANh K MOBEPXHOCTH. (opmyna Tefinopa. JKcTpe-
MyM (YHKIMA HECKONBKMX MNEPEMCHHELX. HeobxoopMbie H ACCTATOYHEIE YCNOBHA

IKCTPEMYMA.
Pasaen 6. HuTerpaisHoe HCUHCTERHE

Tema 6.1. Tlepsoobpastas. HeonpeeieHHEIH HHTETPAIL H €10 ceoficrea. Tab-
A HATEIPATIOs OT OCHOBHELX 3IEMEHTAPHEIX hynxuii. Mero HenoCpencTBEeHHO-
T0 HHTETPHPOBAHHAL
MeToq HHTErPHPOBAHKA ¢ MOMOIIBI0 3AMEHE] [epeMeHHo, NOJBELEHHEM N0/ SHAK
aadppepennmana, Merog HHTETPHPOBAHKA [0 HACTAM.

HMETerpupoBanue PaHOHATEHEX podeil HHTETPHPOBAIHS HeKOTOPhIX BHAOR Hppa-
HOHANBHBIX ¥ TPHTOHOMETPHHUECKAX yHEIHE.

Tewa 6.2. Jazaus, NPUBOIALIHE K NOHATHIO ONPEIETCHHOTO KHTETPAIA. On-
pepenennblii WHTErpai, ero croficTea. Yenonus unTerpupyemocti. MHTETpai ¢ me-
peMeHHBIM TPEJENoM HHTSTPHPOBAIH. @opmyna Hetorona — JlefibHuIA. Jamena
repeMeHHON B ONpeeleHEOM HHTETPAIIE.

[IpHnoi#eHns ONpeeNcHHOro HHTErPala B reOMETPHE W MEXaHWKEe (BBITHCIE-
e nromAneH IIoCKEX GHTYD, ATHHE KPHEBOH, 00BEMOE.

Tema 6.3. HecoBcTEeHHRE MHTErpalbl NEPBOTO H BTOPOTO pojd (no Decko-
HEHHOMY MPOMENKYTKY, 0T HEOTPaHHHeHHBIX (YHKIHH HA KOHEYHOM HPOMERYTEE),
WX CBOHCTEA.

Tperuii cemecTp
Pazgen 7. Yncnossbie B PyHKUHORAIBHBIE PSb]

Tema 7.1. Yncnossie pagel. CXOIMMOCTE H CyMMa pAIA. Heobxomumoe yeno-
pue cxoammocti. Jeilerpaa ¢ panami. CpoilcTBa YHCIOREIX PRACE. 3HAKOIIONOAH-
renpEste pansl. Fapmosrgeckuii psi. [Ipu3Hakn CpABHEHHA

MeTons HoCTeOBARHA CXOAHMOCTH TIONOKUTEIBHBIX PAACE: npusHagE [la-
nambepa, Ko, HHTE PATbHBI TPH3HAK Ko,

Tema T7.2. Imaxouepenyiommeca pansl. [Ipridak Neitanna. AGcomoTHAA H
yCAOBHAA CXOTHMOCTE JHAKONEPEMEHHAIX PRIOE. OGobuennsie MpriHaks [JanaMoe-
pa 1 Konm.

Tewma 7.3. CrenenHsle pajsl 0 HX cBoficTea. TeopeMa AGens. Matepsan u pa-
amyc cxomuMocTH. [T depeHIHPOBAHAE H HHTCrPHPOBAHHE CTENIEHHLIX PATOS.

Tema 7.4, Paner Tefinopa n Maknopena. YcTosHe pasnoxHMOCTH ({yHKLHE B
pan Teiinopa. Pasnomenue HEKOTOPRIX dyaxuuii B pag Teitnopa. IlpuMerende cTe-
MEHHBIX PAACE B MPHOMH/KEHHEIX BRIMHCICHHIX.

Pasgen 8. OfuikHopennsie tnddepeHInaibibe yPAaBHEHHSA

Tema 8.1. [nddepenuHancise yPaEHeHRS [IEPBOTO MOPATKA. BeejeHne. 3a-
fakE, TPABOAAILHE K JHQ(epeHIHATEHEIM ypPABHEHIAM MEePBOTO NOPAIKA. OcHoB-
kle TOHATHA OOHKHOBEHHBIX TH(hepeHIMANBHEIX YPABHEHHH TEPROrO IOPiIKa.
[Mocranorka safa4n Ko TeopeMa cylnecTsOBaiHd H eMHHCTBEHHOCTH pellleHHA.



Ofmee W 9acTHOoe pelneHus, OOUHE M qaCTHEI HHTerpansl. [ eomeTpHuecKHi
cMBich obIero HHTErpana.

YpaBHEHHS © PA3fENAOIIHMHCH TepeMEHHLIMHE, OJHOpONHEE TH{hEepeHIH-
ANMGHEIC YPABHEHHA, YPABHSHHA B NOJHBIX auddepenHanax.

Jluaeiinnie 1.y. Nepsoro nopaika. Pemenne NHHEHHLIX YPABHEHHA METOIOM
BAPWAIAE MPON3BOMBHOH NOCTOARHOH, METOOM mponsseneHui bepryni,

Tema 8.2, JudibepeniHalbable YPABHCHHSA BRICIIHX NOPATKOR. MopMEl 3aITH-
¢l TudhepeHIMATEHONO YPABHCHHA N-I0 NOPALKA. O6iwee u yacTHOe pemennd. [lo-
crapoBka anaun Komm, kpacsoH 3agaun. MererpHpoRaHie METOLOM HOHHACHIA
NopAIKa.

Tema 8.3. JliEeiinsie oAHOpoaHEE AnQdepeliMaTbHEIe YPABHEHHA it — 10 10
psaka. O6mue cpoflcTBa pelleHHA JHHEHHEIX O/UHOPOLHEIX mHdiepeREIHATEHE
ypaeHeH#i 1 — ro nopaaxa. [onsrae hyHIAMERTANBHOMN CHCTEMEL PelleHiH NHHEH-
HOro 0AHOPOIHOTO HH(epeHIHATEHOTO YpabHEHRA # — ro HopsAIKa, ee NoCTpoeHHE
118 YpaBHeHHH ¢ MOCTOAHHEIME KO3(HIIHEHTAMM. XapakTepHcTHYeCKoe ypaBHe-
aie. B 9acTHEX pemeHHil THHelHOTO OAHOPOIHOIC mrddepeHIHANEHOTO ypas-
HeH|s B — I'0 NOPAAKA B 3aBHCHMOCTH OT BHIA KopHel XapaKTepHCTHIECKOro ypas-
HEHHA.

umefinEe HeoqHOpoHEE midipepeniHanbabie YPasHEHHA 1 — I'0 NOPAKA ©
mocTosHEEME koaddummentasn, Teopema o CTPYKTYpe ofmero pemeHns TaKHX
ypasreHnai, MeToa MoA6opa 9aCTHOND PeLICHIA (MeTon HeonpeIeneHHEX Koaddn-
OHEHTOB) A PaznUaHEIX COElHATLHEIX BHIOE npasoil YacTH.

Tnmeiinse HeoIHOPOIHEE AHddepenIHanLHEle YPABHEHIA BTOPOrO NOPAARA.
Meto BEpHAIHH TPOHIBOIEHEIX NOCTORHHAIX,

Tema 8.4, Kpaepre sagaqn. 3anadd HA COOCTBEHHELE SHANEHHA.

Tema 8.5. Crcrens 0GEKHOBEHHEX JHQ(ePEHIIHATRHBIX ypagHeHH#. (JCHOB-
gEle noHATHA. HOpMANGHEIE CHCTEMEl MHHEHHBX OXHOPONHBIX H HEeoAHOPOJHELX
nuhepedIIHATBHEX ypapHeHHil. PemeHne JHHEHHEX OOHOPOIHEX H HEOOHOPOI-
HEIX CHCTEM OOBIKHOBCHHBIX JH(O{epeHIMANLHbIX YPABHEHHH C NOCTOAHHDIMK KO-

i pHIHEHTAME.
YeTpepThiii cemecTp

Pazaen 9. Teopust BeposiTHOCTEH

Tema 9.1. Bpejeane. DieMeHTH KOMOHHATOPHKH. [Tpapuia cyMMEL H TIPOM3-
peeann koMOuHaTopukx, COenHHEHHEA (pasMelneHHs, TePeCTAHOBKH, COYEeTaHHA ).

[IpeaMeT TEOPHH pepONTHOCTEH, BHIE Cly4aiHEX cobrThil. Knaccu=eckoe,
cTATHCTHYECKOS H Te0METPHHECKDE OTPENeeHHA BPOATHOCTH [ORRBISHHA coOORITHA,

Tewma 9.2, Anrebpa cobmTii, TeopeMbl CIOMEHHA sepoATHOCTEl A Heco-
EMECTHHIX H COBMECTHEIX COOBITHH, TEOPEMEl YMHOMEHHA BEPOATHOCTEH /I 3aBH-
CHMEDX | HEIaBMCHMEIX cobnimuil, DopMyNsl NOAHOH BEPOATHOCTH, Befieca 1 bep-
Eyn. JIoKanbHas M HHTErpalbHas TeopeMel Jlamnaca.

Tema 9.3, Cryuaiinsie BeTUHHEL TIOHATHE 33KOHA PACUPENCeHHA THEKPET
Hoft coyuaiinoll BeTHUHHEE H CHOCO0EL €T0 OMHCAHNA. OcHOBHBIE 3AKOHEI PACTIPEIE-
NeHMs THCKPETHOH caydaiiHol BenHUHHE] (runepreomerpryeckiii, GHHOMEATEHLIH,
pacnpeleaeHie [lyaccona).



Tema 9.4, UncnoBEe XapaKTEPHCTHKH AHCKPETHBIX crydaiinsX BenHHH, Ma-
TeMaTHIECKOS OVKHIAHHE W JHCIEpCHA COyHaHHbIX BENHTHH, HX BEPOATHOCTHBIH
CMEICT H CBOHCTBA.

Tema 9.5. HenpepelBHble CIyYaiHBIE BEIHTHHEL Hurerpansuas GyHkIEL
pacrnpefenenni. [TN0THOCTE peposTHOCTeR. UBA3h MERILY HHETErpanbHOl (yHKIHel
pacTpefenenni | NIOTHOCTEI pepoATHOCTEH. MaTeMaTHHeCKOe ORHIAHHE H QHC-
nepcHA HeMpephIBHOH cmyqaiinoH BeTHYHHEL

(OcHOBHEIE 38KOHB paclpenelleHHA HeNpephIBHEIX emygaiinex semrarH. Pap-
HOMEpHBIH, NokasaTelBHEIH 3AKOHEL HopManbHBi 3aK0H PacmpeiensHi. Bepoat-
HOCTE DONANAHHA HOPMANBHO pacnpe/iencHHo#i Cay9aiHON BEMHYHHEL HA TPOMS-
BONLHEN KOHewHsIH HHTepBall, Ha HHTCPBA, CHMMETPHYHEIH OTHOCHTENBHO CPe/IHE-
ro 3pavenms. [IpaEuno Tpex cHIM.

Tema 9.6. [Ipeaenciule TEOPEMEl TEOPHHA pepoTHOCTel. Teopema YeOsnmesa.

Teopema Bepuynnm. LleaTpansHas npejenbHas TCopEMA.
Pazgea 10. MaTeMaTHYeCKan CTATHCTHRA

Tema 10.1. OcHOBHBIE 3a1a4H MATEMATHICCKOH CTATHCTHEM. BrGopoaHsIH
meton, IeHepantHad COBOKYMHOCTH H peibopka. THIEL BEIOOPOK, CraTHcTHISCKOS
paclipejieieAne BHOOPEH. TMocTpoeHHe IMIHPHYECKOH dVHKIHH pacnpeeneHis
BRIDOPKH, MOMHNOHA H THCTOTPAMME] OTHOCHTCIBHEIX YaCTOT.

Tema 10.2. Touevrsle OUSHKH [ApaMeTpoBR PacHpe/lencHAA. Tpebosaaua K
OIEHKAM: HECMENIEHHOCTh, COCTOATENBHOCTE, sdupexTiBHOCTS. Bbopounas cpei-
pxd, Buifopounas W HCNPaBIeHHAR THCTICPCHH. YnpoueHHEREe METO/IBL pacyeTa cTa-
THOTHYECKHX XADAKTCPHCTHE BRIDOPKH.

HutepeaibHile OLMEHKH. JTlopepuTeNbHE HHTEpEAN i MaTeMATHHeCKOTD
OUCHTAHHA TPH H3BECTHOM CPEJIHEM KBAIPaTHHECKOM oTknoHeHHH. PacnpenencHHe
CrriogenTa. JlopepHTeAbHEIH AHTEPRAT A srifopouroli cpenneli npn HEH3BECTHOM
CpeIHeM KBAIpaTHISCKOM OTKNOHEHHH. Cryuaii manoit BeibopiH

Tema 10.3. DnemMeHTH KOPPE/LAIAOHHOTO H PETPECCHOHHOTD AHATHIA. Onpe-
JeleHHe MAPAMETPOR ITHHEHHOM CcpeaHeKBaIpaTHYECKOH PETPSCCHH METONOM HAH-
MEHEIIHX KBaIpaTos.

5. O6pasoBaTeNbHEIE TEXHOIOTHN, IPHMEHSEMLIE HIPH OCBOSHHH JHCIHIIHNLL

Meronnka Ipenojapaiid THCUHIIIHHbL «BRICIIAS MATEMATHKIY H PCANH3AIHA
KOMIOETEHTHOCTHOTO MOSX0ns B H3NOMEHHH H BOCIPHATHH MaTEPHANA TpeJyCMaT-
PHBAIOT HCIONBIOBANNE CAEMYIONIHX AKTHBHBIX H HHTEpaKTHEHED dopM npoBeje-
HES FPYIIOBLIX, HHIHBAIYAIbHEX, Ay IHTOPHLIX 3AHATHI B COYETAHHH C BHCAYIH-
Topoii paBotoii ¢ nembio GoPMHPOBAHMI A PASHHTHA npodeccHoHanbHEIX HABBIKOR

obya0IHRC:

. JAMATA H HHIHBHIYATBHOC oOCyKOSHHE BRINOMHACMBIX ITANOB
pacueTHo-rpajrieckux pador;

. MpHBASHEHHE NyHIIHX CTYIEHTOR K KOHCYIRTHPOBAHHIO OTCTAOIITHX.



. ONrOTOBKA, NpefcTaBieHHe M ofCyMICHHE npeleHTAlHE  HA
CEMHHAPCKHX 3AHATHN,

. OpraEM3alis ¥ [POBeJeHHE TCKYIEro KOHTPOIS 3HAHHN CTYNEHTOR B
(opwme GNAHKOBOTO TECTHPORAHIA;

. HCMONBIOBAHHE HHTEPAKTHBHBEIX (JOPM TEKYHIETe KOHTpOJL B thopne
Ay IHTOPHOTO H BHEayAHTOPHOrO HHTEPHET-TECTHPOBAN HA,

. MTOTOBLE KOHTPOAh COCTOMT B YCTHOM 3IK3aMeHE IO MaTeMaTHKe ©
YHeTOM Pesy/IETATOS BHIMONHEHHA CAMOCTONTEMRHLIX pabor.

Y nensHBH BEC 3AHATHH, NPOBOJMME B HHTCPAKTHBHBIX hopmax, onpejeneH
ranfoll NeNsio obpasosarenbHol NpOrpaMubl, 0CODEHHOCTEIO KOHTHHICHTA oby-
qAIOUMXCE ¥ CONEp/KAHHEM AMCUMILTHHE «BhICIAT MareMarHiar H B LEIoM 10
THCIHAHAE cocTasigeT 50 % ay[HTOpHALX sapariil, 3aHATHA NEeKIHOHHOID THIA
cocTangioT 50 % oT ofbeMa ayIHTOPHEIX JAHATHIL

[posenenne sanarhii B 2021 — 2021 y4. rofy NpeiycMaTpHBacTeA Takme B
Ims.mospolytech.ru Ha ocHose paspabOTaHHEX kadenpoit «MaTemaTHkay AMEKTPOH-
HEIX 0Dpa3oBaTensHEX pecypeos (J0P) no BeeM pasnenam MPOTPAMMBL 110 THHEH-
Holi  pexTopHol anrefpe, MO MATEMATHYECKOMY SHATHIY, IO hVHKIHAM HECKOIb-
KHX TIEPEMEHHLIX, M0 OGBIKHOBEHHRIM middepeHIHANEHEM YPABHEHHAM, [0 TEOPHU
BEpOATHOCTEH H MATEMATHYCCKOH CTATHCTHEE.

6. Oueno"HBIE CPeACTEA s TEKYIEro KOHTPOIA VCIEBAEMOCTH, IPOMERY TN~
HOii aTTeCTALAA M0 HTOTAM OCBOCHHA JHCUHTTHHEL H yuelHO-MeTONHYECKOE
oBecneueHHe CaMOCTORTENLHOI padoThl CTYAEHTOB

B nponecce obyMeHHA HA MEpPEOM H BTOPOM Eyprax HCTIONBIYHOTCH CASIy-
(e oreHogHEE HOPMEL CAMOCTORATENEHOMH pafoThl CTYIEHTOB, OLUCHOTHEIE CPEACT-
BA TEKVILETO KOHTPOS YCTIeBaeMOCTH H MPOMERY TOUHBIN aTTecTaIHi:

B IIEPBOM cemectpe
- B pacHeTHO-IpapuIecKne padoThi.

Pacuerno-rpaduueckan pabora Nel no Anmeiinoii 1 sBexTopHoi anredpe.

KpaTtkoe colepiaHue i 3Tankl pacuerHo-Tpatugeckoil paboTkL
o PeimeHne CHCTEM THHEHHEX ATreOpaHICKHX YPABHEHNH METONAMH Taycea,
Kpamepa # 0OpaTHOH MaTPHILBL.
o Begrophl, AeiicTBHS HAJl BEKTOPAMH. CranspHOE, BEKTOPHOE, CMEIIEHHOE
MPOH3BEIEHHA BEKTOPOB.

Pacuerao-rpadgmtueckan pabora Nol mo MaTeMaTHUCCROMY AHAJIH3Y.
Kpatxoe copepianne | 3TAllb] pacueTHO-rpafieckoil paboThr
[pesen uncnosoii NoCAEIOBATEMEHOCTH, MPELET Y HEITHH.
Weenenoearmne QYHEUHE Ha HEOPEPLBHOCTE.

BrgHcieHAe MPOHIBOIHEIX (yHKIHH.

HeeaenosaEne yHEIMH, TOCTpoeHHe rpadHKos.
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Bo BTOpOM CeMECTPE
- IBe pacueTHO-TpadHYecKHe paboThl,

Pacaerno-rpaguaeckan pabora Ne 3 no RATErpaibHOMY HCHHE e HHO.
Kparkoe conepiarine i 3Tansl pacuetno-rpadusecKkoi paboTst:
e MeToas HETErPUPOBaHEAL. BrHCIeHHe HEOMPEASTeHHEIX HHTEIPATOE.
» [lpHnoweHNs onpeeneH kX HHIETPanob. Mceneaopanse cxoJHMocTH Hecob-
CTEEHHBIX HHTEI DATOB.

¢ Pacuerno-rpahaeckan padora M 4 no PYVHKIHIAM HECKOIBKHX Oepe-
MEeANbIX.

+ Kparkoe conepmanue pacueTHO-TpadHaeckoli paboTsL:
DyHKIHE HECKOIBKHX NePeMEHHBIX. YacTHRE NpoH3Bo/IHEE, [IpOH3BOIHEIC
oT crowHbX dryrxumi., [IpossoiHas M0 HATPARNEHHIO H IPATHEHT. DKCTPE-
MyM QYHEIIHE ABYX NEpeMEHHBIX.

B TperhemM ceMecTpe
- B€ pacdeTHO-rpaduIecKue paboTel.
Pacuerno-rpadmueckan pabora Ne 5 mo pRaamM.
Kparkoe cojepianie i ITanbl pacueTHO-rpadeckoll padoTeL:
o Wcenenopamme CXOAHMOCTH WHCIIOBRIX PANIOE.
» HconenoBanne CXoTHMOCTH CTENEHHBIX PAnos. PasnoxeHne (hyHEIHH B
¢TEMEHHbIE PALEL

Pacuerno-rpadugeckan pabora Ne 6 no audpepenunaibibIM YPaBHeHHAM.
Kparkoe cofepianee pacueTHO-rpadyeckoli paboTs:
e Merons pemennii AnQdeperIHaTEHEX ypasHeHHH pasIHIHOID THIA.

B ueTBepTOM CeMecT
- ABe pacveTHO-rpapuIecKne padoThL

Pacuerno-rpaduueckas padora Ne 7 no Teopiu BEPOSITHOCTEH.
Kparxoe colepKaHue pacqeTHO-Tpadieckoii paGoTh:
e Onpenenense BepoATHOCTEH CTy4alHBX cOORITHI, 3AKOHOB pacTpeAeeHHA
JMCKPETHEIX H HEMPEPLIBHEIX CITy9aiHBX BEIH M H HX UHCIOBLIX XapaKTe-
PHCTHE.

Pacaerno-rpaduyeckan pabora Ni 8 no MATeMATHYECKOH CTATHCTHRE.
KpaTkoe COMEpiKaHHE PACHETHO-TPaPHICCKOH paboTe:
o Tloctpoenue summpiieckol QyHKLHE pacnpelensti BRIDOPKH, TIONIHIOHS H
FHCTOMPaMMEL OTHOCHTELHELX HacToT,
o PacueT CTATHCTHYECKHX XApaKTEPHCTHE BRIGODKH.

OnenodHBle CPeIcTEA TEKYUIEr0o KOHTpONH YCNSHAEMOCTH BEIFHAOT KOH-

TpONBHBE BOTPOCEL B 3aaHus B dopme GIAHKOBOID TECTHPOBANHA JNA KOHTPONA
OCBOCHIS 06YHAFOMIHMHCH PA3IENOB NHCIHIIHHEEL, TIPHEM PIP.
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(Ofpasnisl TECTOBRIX 34/IAHHH, sananmii PI'P, KOHTPONBHEX BOMPOCOE H 3378~
it 714 NpOBeNeHId TEKYIIEro KOHTPOA, SK3aMeHAIHONHEX OUIETOR MPHBENEHE! B
TTprnosxeHin 2.

6.1. MoB1 OUeHOUMHBIX CPEJCTE ANA NPOoBeneHHS NPOMEKY TOYHOH '
arrecTAl AR 06YHANWIMAXCA N0 QTHCUHIAHHE «Belcinan MaTeMaTHEAR

6.1.1, [Tepedens KOMNETEHIIHH C yKA3aHHEM ITANOR HX hopMEPOBAHHI B IpOLEcce
oceoeHHs oOpasoBaTelbHOH IPOTPAMMEL

B pesy/IsTaTe OCBOEHHA AMCLMILTHE] HOPMHPYIOTCH CIISAYIONIHE KOMIETEHIIHE

=

Kon B pesy/LTaTe 0CBOEHHA 06paioBaTeaLHOl MPOrpaMMLL oby-
KomMneTenuHH gamuiics joaxen 001a1aTE
OTTK-1 CHOCOBHOCTEIO PEIIATE BOIPOCH NPOQecCHOHATEHOMH NEATeAbHO-

cTH HA OCHOBE eCTecTREHHOHAYHHBIX H ODINeHHKEHEPHEIX IHAHHH,
METOIO0B MATEMATHHECKOTO AHAIN3A H MOLENHPOBAHAA

B npomgcce 0CBOSHHA ofpaIoRATENEHON NPOTPaMMB] IaHHBIE KOMICTEHIH, B
TOM uMCIe WX OTIENLHEIE KOMIOHEHTHL, (POPMAPYIOTCA MOITAIHO B XOJE OCBOSHHA
oGy UAOIHMACH THCIHIITHH (Mopynefi), MPAKTHK B COOTBETCTEHE C yaeDHEM [LIa-
HOM B KaNeHIAPHEIM rpadHxoM y9ebHOTo MpoLecca.

6.1.2. Onpcanue NoKasaTeneil H KPUTePHEB OUCHABAHHA KoMneTenuuii,
dopMHpYEMBIX 10 HTOTAM OCBOSHHS AHCHHILTHILL, O HCAHNE MKAJ
OUeHABA NS

TMokasaTenes OUSHHBAHUS KOMNETEHINA HA PAsnHHHED ITAMAX HX opaupo-
BAHHA ABIHETCH IOCTHHREHHEe 00yHaiouHMHACH VIAHHPYEMBIX PEIYIIBTATOR obyucHHA
1o JHCHHILTHHE,

KpuTepun omenHBaHIH

Hokazarens

2 3 4 5

OIE-1 cnocofinocTs peliaTh BOIPOCH fpodeccHoHaTbHON JEATEILHOCTH HA 0CHOBE CCTECTREHHONA
VHHBIX H 06 MICHIKEHEPIEIX SHANMEIT, METON0R MATEMATHHECKOTY ANAIH3A H MOZETNPOBANHA

IHATE: OfyaamEics Ofyaaomuiic O6ysaomniica Ofywanmmiics
OCHOBHEE  3AKOHB! | AEMOHCTPHQYCT AEMORCTPHPYET JEMOHCTPHPYET | JEMOHCTPHPYET
CCTECTEEHHOHAYTHELX | TONHOE OTCYTCTEHE | HETIOMHOE COOT- JIOCTETONHO NOHOE COOTBETCT=
NHCHHIUIKE ©  HX | HAH  HEIOCTATON- BETCTEHE IHAHEE | [TyOOKHE 3HAHEA | BHC 3HAHWH Ipo-
NpOSENEHHE B OpO- | HOE COOTRETCTBHE | MPOIpAMME: KOHTPONHPYEMER | TEMME THCIE-
becononansHolt ce- | IMAHNE KOHTPOIH- | AOIYCKATOTER pasiencs JRCUH- | JHHEL
pe, OCHOBOTQNATAK- | PYeMEX PE3IeNon OIWOKH, IpOAB- | MUIHHG], OTReU3ET | NOTHYHO A 8pry-
MHE TCOPETHUCCKHE | MATEMATHEMN. M9ETCH HENOCTE | HA BCE BOTIPOCH, | MEHTHPOBAHHO OT-
NOOREHHE, Npeny- | He cmocobell apry- | TOUHOE, TOBEPX- B TOM YHCHC [0- | BEYAcT HA Boe BO-
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CMOTPEHHEIE npo- | MEHTHPOBAHHD W | HOCTHOC IHAHHE nomHITensERe, B | mpockl, B TOM 4HC-
rpaMmMoil  IHCLATLIH- | DOSIER0BATENEHD TEOPHH, CYTH M- | TO e BPEMA TPH | JIE AOMOMHHATENE-
HLI WinaraTe Matepy- | Tomos. Jmamomy- | OTRETE JOMYCKAET | HbIS, OKA3ILBAST
an, HEMpPABHNEHO | FCHHAA IPAEHITE- HECYMECTRENHKE | BHICOKHI YPOBCHD
oTEEUAET WA O0- | HOTO OTBETa TPE- | HOrpPemHOCTH TeopETHYECKOH
NOTHHTELHLE BO- | Dyl0TCd yTO4- HMOM JIAeT Henoc- | moaroTOREH
NPOCH HITH 3aTPYA- | HAOUHE BORpO- TATOUHD MOIHEES
HECTCH C OTBETOM | Cbl. OTBETEI
FMETh: O6yaarourict O6yuaommiics Ooyaarmuiica OfyaaromrRica
PEIIATE RONPOCE NPO- | MOKAIEDACT HE- JEMOHCTPHPYET JNEMOHCTPHPYST | ACMOHCTRHPYET
deccmonansmoit  fed- | NOCTATOMHOS YMG- HETIOHOS CO0T- GECTHHIHOE COOT= | YMEHHE MpHMe-
TENEHOCTH Ha OCHOBE | HHe NPHMEHRTE BETCTBHE CTiC- BETCTRHE CNe- HATE TEOPHID K
HAKOTNEHHEIX B NP0~ | TEOPHID K Pellic- OyHNHY YMEeHHA: | AYIOMHK yMeHHEI: | peliemH i Npeia-
mecce OOVHEHNE 3HA- | HHIO [peliarac- pemiene 300Al, OPHMEHATE TE0- | FAEMEIN 38184,
AAft B OGAACTH maTe- | MBX 34784, JOMYS- | YMCHHS MOIR30- PETHHECKHE ME- NPABANLRD B 100-
MATHKN HCTOEI0OBATE | KBET TPYDEIe BATHCA BCPOATHO- | TOAEL K PEIUEHHIO | HO CTPONTE Peme-
OCHOBHEIS 3AKOHEL omHOKHE OpH pe- CTHO- a@Tas. ¥ MEHHA HHSA MATEMETHHE-
[[EHHE 38749 HIH | CTATHCTHUECKMMH | OCBOSHEL HO [0- | CKHX 33784, Cro-
poobiie pemesns | MeTofamu. B pe- | DYCKARTCH HE- DooHe GUEpHPYET
3404 OTCYTCTRY- | INEHHA 38789 MO- | JHAUHTEIEHRIC nprHobpeTeHHRIME
50T, HEINPAEHNEHD | TYT COASPRATRCH OIHOKH, HETOS=- | YMEHHAMH, TPH-
OTBEYACT HA 10 rpyGsie omubKE, | HOCTH, SATPYIRC- MEHAET HX B CH-
[MOMHHTEILABIE 80= | MPOABIACTCH He- | HHS ITPH pellies TYAUHAX OBk
Opacht, CBATIHAEL JIDCTATOHHOE HHH 38184, HE MIEHHCH CII0HHD-
¢ M3VGABIIMMECA B | YMEHME [TpHMC- BIEMERIIIHEC HE CTH.
KYpCe MATEMATH- | HATH TEOPHKY K o X0/ pe-
geckMMH METOlA- | PEMSHHF Npeims- | MCHHA
MH H MO FAEMbIN 410349,
MITH 3ETPY.OHASTCH
C OTBETOM
BAAJETHS O6yuarommuiics He | OOyuawmpiics OfyarmEics OXSyHaromHiics B
MCTOJEME  METEMATH- | BIajeeT BIH B CO- pMafTecT MATEMA- | YACTHYHO BIane- | IOAHOM obnEMa
HECKOID AHATHIA H MO- | BCPUISHEO HEAOc- | THUCCKHMH METO- | BT METOIAMH H BAASET METONAMEH
MENHPOBAHEA, Teope- TATOUHOMN CTEICHH | JaMH b HEMONHOM | METOMHEAME W METOIMEAME
THMECKOTD H SKCHSpH- | BnajeeT HARkKaMu | ofeme, 1omyc- pACcTCTOR, HABK- | PACcieTOR, cBOBO-
MEHTATERONG HCCAEND- | IPHMEHEHHA T2~ | KaloTCH 3HauH- KH OCBOCHBL HO | HO MpAMEHAET 0=
BAHMA [N PEIEHNS | PETHYECKOrD ANma- | TembHEE oKy, | DONMYCKAIOTCH HE- | My4EHHEIC HARBIKE
ApPRKTATHEK 33029 B | paTa B paaiHeHbX NPOSEIRETCA HE- | SHAYHTENBHRIE B CHTYAIHAX [0-
npodeccROTATEHOHE MATEMATHUSCEMX | JOCTATOTHOCTE oMGKH, HETOY- | BRIOSHHON Clom-
AeATeMEHOCTH METOIOB K peme- | BRAJNSHHA MATE- HOCTH, SATPYAHS- | HOCTH.
HHKD 331849 MaTHeckol Tex- | HHE OpH aHATH-
HEKCH, HCIMTH- | THHCCKHX OTEpa-
BACT THAUHTENE= | IR, ICPEHOGE
HEIE 3ATPYAHEHHS | YMEHHA HA HO-
NpH OPHMEHEHHN | BEIE, HECTARIAPT-

HABKIKOE B HOBBIX
CHTYAIHAX.

HEIG CHTYALIHN.
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lIkana oneHHBAHEA Pe3yIETATOR npoMesyToaHON aTTeCTALIHH H 68 ONHCAHHE.
@opma HPOMEKYTOTHOI ATTECTALNRAS IK3AMEH

[TpoMesKyTOUHAA aTTeCTAIHA obyuaiommxcs B opMe 3x3aMeHa NPOBOAHTCA
[0 pe3VIETATAM BEINONHEHHA BCEX BHIDH yueOHOH paboTui, NPELycMOTPEHHEX
yueGHEM TIAHOM M0 JAHHOH THCLHIHEE, TPH ITOM VUHTHIBAIOTCH PEIYIBTATH TE-
KYILETO KOHTPOJIS YCIeBaeMOCTH B TeH2HHE CEMECTDE. OleHKa CTene N AoCTHRSHHA
ofy4aIONIMMHICA MIAHKPYEMEIX PE3YABTATOR ofiy4eHns NO SHCUHILTHHE NPOBOANTCA
MpenofaBaTeies, BeAYIIHM IAHATHE 10 JHCIHATIIHAE METOAOM IKCIEPTHOH OUEHKH.
[To WTOTaM TIPOMEIKY TOUHOR GTTECTAIHE NO THCIHILTHHEE BRICTABNASTCA OIISHKA ¢OT-
JTHEHO?, €XOpOIIoY, «¥A0BNETBOPHTEIRHOY HIH GHeYA0BISTBOPHTEILHOY.

[
M kaaa oneH HBATHA OnucanHe

BrmonHens Bce odsiaTelbREle YUI0BHA NOArOTOR-
KH CTYIeHATa K NPOMEAKYTOUHOH ATTeCTalHM, Ipe-
NyCMOTpEHHBIE TPOrPAMMOH AHCIHILTHHEL Crynent
IeMOHCTPHPYET COOTBETCTEHE IHAHW, YMEHH#, Ha-
REIKOB IOKASATENsM, IPHBEIEHHBIM B TAbnHUAX, One-
Orrigso pHpyeT NpHOGpETEHHBIMH 3HAHHAMH, YMEHHAMH, Ha-
BEIKAMI, [PHMEHAET HX B CHTYRITHAX MOBBIIIEHHOR
crnonocTH. TlpH 3ToM MOTYT OBITE NOIYIIEHK HE3HA-
yurenkisie omulbKE, HETOYHOCTH, 3aTPYIHEHHA TpH
neperoce 3HAHUH H yMEHHI H2 HOBEIS, HECTAHIAPT-
HbIE 3aa%H.

BrmonHeHs Boe obasarebHbIC YCI0BHA MOATOTOR-
KH CTYACHTA K MPOMEKYTOUMHOH ATTeCTALHM, npe-
AyCMOTPEHHLIE TPOIPAMMOH IHCIHILTHHEL CryaeHT
NEMOHCTPHPYET COOTECTCTBHE JHaNHI, YMeHHH, Ha-
Xopomo BEIKOB MOKA3aTellAM, NpHBeleHHEIM B TaOmmiax, one-
PHPYET NpPHOOPETEHHLIMH 3IHAHHAMH, YMEHHAME, Ha-
soikaMi. B To e BpeMs IpH OTBETE AOIYCKaeT HECy=
[ECTREHHEE NOTPEIIHOCTH, J41a1H PELIAET C HEADHE-
TAMH, He BIHRIOLIHMA Ha 00 X0 peLIeH S,

BrinoqHersl see ofszaTellbHLI¢ YCI0BHS NOAT0TOR=
KH CTYIEHTA K I'I[.'Iﬂl-'[l:'}II}"Tl]'i}Il:Iﬁ aTrecTamHH, Npe-
OYCMOTPEHHELE NpoOrpaMMol  IHCHHIITHHEL Crypnest
NEMOHCTPHPYCT COOTBETCTEHE IHAHME, yMEeHHH, Ha-
Y OBNETROPHTENBHO | BRIKOB MOKA3ATEAM, PHEEACHHRM B Tabmuiax, one-
pHpyer npHODpeTEHHBIMH 3HAHHAMH, YMEHIAMH, HA-
prikasi, Ho noxassisaet HermyDokHe 3HAHMA, NpH 0T=
BeTe He JOMYCKaeT TpyORX OmMOOK HITH HPOTHBOPE-
i, oaHako B OPMYTHPOBAHAH 0TBETA OTCYTCTEYET
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[ AOIDKHAS CBA3E MEWIY AHAIHIOM, apryMeHTauHel o
BHBOJAMA, B DCIISHHA 38Ja4 MOIYT COIEpHaThCA
rpyGeie onmbm, JIna noMydeHns NpaBRabHOTO OTBEETA
TpebyIOTea YTOHHAKIIHE BONPOCEL

He puinonmedsl ofazaTenbHbie YCI0BHS NOAM0TOB-
KH CTYIEHTA K MPOMEXYTOUHOH aTrecTalHi, npe-
AYCMOTPEHHLIE TPOTPAMMOH NHCIHNTHHEL, HJIH cry-
IeHT AeMOHCTPHPYST HEMONHOS COOTBETCTEHE 3HAHMH,
Hey 10RNETEOPHTEABHO yMeHHil, HABLIKOB MPHEBEIEHHBIM B Tabnumax, Aomyc-
KAIOTCH 3HAYATENbHBE OMMOKH, MposBfeTed OTCYT-
CTBHE SHAHHE, YMEHH, HABBRIKOB MO pAlY NOKA3ZETC-
neli, cTYIeHT MCIBITHEAET 3HAYHTENLHAIC 3aTpyIHe-
| | Husl TIpH OIEpPHPOBAHIH SHAHHAME H YMEHIAMH.

dopma NPOMEKYTOHOH ATTECTALHN: IA4ET.

TTpomMeskyTOUHAS ATTECTALHA obyuaatongaxcs B opmMe 3adeTd NPOBOJHTCH MO
pesynbTaTaM BRUIOIHEHHA BCEX BHAOE yueGHoll paBoTel, HPEAyCMOTPEHHBX yued-
HBIM IJTEHOM 10 [JAHHOI THCUHIUTHIE, IPH 3TOM yMHTRIBRIOTCH pesynbTaTLl TeKye-
O KOHTPOIA YCIIEBAEMOCTH B TEHEHHE CeMECTPA. (ieHKa cTemeHn J0CTHKEHHA 00Y-
YAIOMIAMHCA TUIAHHPYEMEIX Pe3yIbTaToR ofyden#us MO JHCIMIUIHHE MPOBOOHTLA
mpenoasaTenes, BeIyIlAM IaHATHA 10 DACIHTUIHHE METOAOM IKCNEPTHOH OUSHKH.
[lo WToraM MpoMesyTouHol aTTeCTalMH no JHCIMILIHES BLICTARMHETCA OLUEHKA (3a-
gTEHO WM «HE 3a9TeHON.

r -3
[lixkana

OUeHHBAHHA

Onucanne

BLoNHeHL BCe 0fN3aATENLHBIE YCIOBHS NOATOTOBKHA CTYACH
T K NPOMEKYTOUHOH aTTecTalHH, MpedyCMOmpeHHBIE npo-
epavimoil ducyrne.  CTYIEHT JEMOHCTPHPYST COOTBETCTBHE
JHAHHIL, YMEHWH, HABBIKOB MPHBEACHHEM B TabMHIAaX IOKazaTe-
JaureHo | MM, ONepHpYeT NpHODPeTEHHEIMH 3HAHMAMH, YMEHHAMH, HaBbl-
KaMH, NPEMEHAST HX B CHTYAlHAX MOBBIIEHHOH CIOMHOCTH.
[Tps 5TOM MOTYT GbiTh NOMYIIENE! HEIHATHTETRHELE omMOKH, He-
TOYHOCTH, 3ATPYAHEHHS NMPH AHATHTHYECKHX ONCPaumsiX, Nepe-
HOCE 3HAHML H yMeHHH Ha HOBKIE, HECTAHIAPTHRIC CHTYAIHH.

He BuimonHeHs o0R3aTe/bHbIE YCI0BHA NOATOTOBKH CTy1EH"
T K MPOMEKYTOUMHOH ATTECTALNE, npedyeMOmpennvie npo-
He sauteHo | zpammodi ducymaimst, ATTA cTynieHT JeMOHRCTPHPYET HENOMHOE
COOTEETCTBHE 3HAHMH, yMeHHH, HABBIKOB MPHBEJCHHBIM B Tab-
JHOaX DOKA3ATENaM, JOIMyCKalTes SHAYHTElhHEIE OUHOKH, Npo-
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SBIAETCA OTCYTCTEME 3HAHME, ymenuil, HABBIKOB N0 PATNY MOKA-
sarened, CTYAEHT HCTBITEBACT SHATHTENRHELS 3ATPYOHEHHA [PH
ONEPHPOBAHHH IHAHMAMH ¥ YMEHHAMH TIDH HX NepeHoce Ha HO-

BEIE CHTYALIHH.
™ |

@ousl ONEHOMHEIX CPEACTB MPelcTaABIEHL] B NPHIOKEHIN 2 k pabouei

nporpamMme,

7.

il

Vuyehuo-MeToIHIECKOE H HHPOPMATHOHHOE ofecnedeHHe THCUHILTHHB]

a) OCHOBHAY JHTEpPATYpa:

. Kynpssues J1JI. Kparkuii Kypce MaTeMaTHueckoro agannsa. 1.1, Jnddepen-

MHATEHOE B HHTETPANbHOE HCHHCICHHS thyHEIHIE ONHOH nepemMeHHOH. PAaubn:
Vuebuuk [nexTpoHHE pecype]: yaeb. - DnexTpoH. AaH. - Mocksa: PusMmar-
aur, 2015, - 444 c. [PewuM gocTyma: URL: htips:/e lanbook. com/book/71994
- 3army. ¢ 3Kpaua. |

Iuypman B.E. Teopus BepoATHOCTEH M MATEMATHHECKAA cTaTHCTHEA. 12-8
w3p. crep. ML: H0paiit, 2013. - 479 ¢, 139 axs.

) MONOJHHTENbHASN JHTEPATYpa:

Munoctes B.B., MaprsiHenko AJL, Naxoscxuii B.A., 3yvokos B.I. Kypc
pricIielt MaTeMaTHEH: Yuebuoe mocobme. MacTk I.M.: MI'HY, 2007; Yacts
3 M. MTHY, 2007. Yacts 3. M.: MTHY, 20. 400 %3, https://e lanbook com/
Jybros B.I., JIaxoBckui B.A., Mapteisenko AL, Mudocues B.B., llymxapb
E.A. Kypc MaTeMaTHEH /U8 TEXHHYECKHX BRICIIHX yueOHEN sapenenui. M.
MIHY, 2012. 400 213 hitps://e.lanbook.com/

Kypc nexuuil o IHMHEHHOH anrebpe H aHATHTHUCCKOH TeOMETPHE: yueOHOE
nocoawne. // Kyapasues B.1O., Maraim B.H., Tlokazees B.B., Yeprecosa I'B.
M. MITY «MAM», 2005 http:/lib.mami.ru/lib/content/elektronnyy-
katalog. DneKTPORHELH pecype.

Maremarsaecknii asamnz. Teopus mpejenos # MHQOEPCHIHATEHOS HETHCIE
Hie: OCHOBHEIE TIONOMEHHA TEOPHH, METOJHYECKHe YKAlaHWd H BApHAHTH
pacHeTHO-TpafHHecKHx paGot // bomymon M.A., boponuHa C.H., Koporkosa
H.H.. Trasenxo O.H. M.: MI'TY aMAN», 2009,

hitp:/lib.mami.ru/ lib/content/elektronnyy-katalog. DnekTpoHHELH PecypC.
JILM. Boayros, JLEK. Kniixo, H.H. ITycrosoiiToB, O.H1. Tkauesxo Pajgel. Jne-
merTHl Teopks, Bapuantel PIP. Mertojusieckne yKasaHii LA CTYAEHTOB nep-
BOTO Kypea Beex ClenuaibHocTed. MI'TY «MAMM», kad. «Beicmas MaTema-
tuxa», 2010. - 101 c. [http:f.-'lib.m:u:ni.nﬂlibfcunlﬂnﬁelekﬂnmﬁ-katalug.
SnexTpoHABE pecype.]

Koran E.A, OfukHoBen b TuddepeHiHalbHme YPaBHEHHR 1 BAPHATIHOHHOE
ACYMCIeHHe B NPATIOKEHHH K pacuiry asToMOOHIEHBIX KOHCTpYKIHH. Y4ed-
Hoe nocoGRe Mo THCLHIIHHE «MaTeMaTHKay L1 CTYISHTOB BCeX CTSHHATR:
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gocTteit. M.: MAMH, 2010. 200 3xz. http://lib.mami.ru/lib/content/elektronnyy-

katalog, InexTpoHHBIH pecypc.
7. Koran E.A, DneMeHTs TEOPHH BEpOSTHOCTEH H MaTEMaTHYeCcKOH CTaTHCTHRH,

Vuefroe mocoOme mo mHcmunmHe «hMaremarikay LA CTYNEHTOS, oDyUaK-
mEXCs 10 CTIeNHATBHOCTH «ABTOMOOHIE- H TPAKTOPOCTPOSHHE. M. 2007. -
224 c. 423 Ixs.

8. Koran E.A., iDpaenxo A A. Teopns BEpOATHOCTEH M MaTeMaTHIeCKad CTATH-
cTika: yaeDHHK, M.: HMH®PA-M, 2019. - 250 ¢. — (Bricwee ofpasopaHie: bi-

KAaBpHaT).

p) nporpamMmuoe ofiecnedeHne H HHTEPHET-PECYPCBL:

[porpasyuoe ofecnetieHie He NPeIyCMOTPENO.

MnTepHer-pecypchl BRIIOHWAKT y9eDHO-METOUMHECKHE MATEPHANEL B ANeK-
TPOHHOM BHjie, MPEACTABICHHEIS HA cafite mospolytech.ru 8 pasmene: «lleHTp Ma-
TeMATHYECKOTD 00pa3oBaHHmy (http:tmospolytech ru/index. php?id =4486);

BapHaHTEl KOHTPOIBHBIX 3aMAHAH Mo THCLMIUTHHE NMpeNcTABIeHBl Ha caiitax:
hitp:/fi-exam.ru, http:/ fepo.ru.

TlonesHme y9ebHO-METOANUECKHe H HHOOPMAITHOMHEIE MATCPHATE! NPEACTIR-
NeHEl WA cadTax:

hitp:/exponenta.ri, http://egworld. (prmnet. riru/in fo'mathwebs. him.

[lepedeHs pecypeos HHI:]JEIPMEJJ,HGHHﬂ-T‘EDEE{}ML[j"HHRH.]I,HDHHﬂﬁ cerd «u-
TepHeT» [l OCBOCHHA [JHCIHITMHEL
www.matematikalegko.ru=studentu, www.i-exam.ru.

HutepHeT-pecypesl BRTIOUAIOT y4eOHO-METONIHECKIE MaTepHALL, npeacTas-
qeHHEle Ha cadTe ANeKTponHO-OHOTHOTETHOH CHCTEMEI HaparenscTea Jlans
(https://e.lanbook.com/),
http:/function-x.ru/tests_higher math.html TecTs no BEICIIE MaTeMaTHES.
http:Hpmims.ﬂ{]vaﬂbhnﬁtﬂnn.mlrﬁ:huukmm]IEf'inde:::.html BHOSOKYPC H TECThl MO

TCOPHH BEPOATHOCTEH H MATEMATHYECKOH CTATHCTHEE.

Kammeifi cTynest obecrnetden HHIHBHAYAIBHEIM HEOrpAHHHCHHBIM AOCTYTIOM K
WTEK TPOHIIBIM HuOIHOTEKAM YHHECPCHTETA (elib.mgup;
lib.mami.rw/lib/content/elektronyy-katalog) K 3IeKTPOHHO-OHOIHOTEUHLIM CHCTEMAM
(anexTpoBHEIM GHETHOTEKAM):

N Ne goropopa.
e FnekTponnsil pecype Cpox aeilcTBRA Hazpanii KoAIeKIHiL
0TV
SEC «llagarerncraa Jlansy | Jlorosop Ne  73- | HmmenepHO-TEXHHHCCKHE HAYKH
- poropop Ne 73-MII-23- | MIL-23-EIV17 ot | - Haparenscreo «Mamumno-
EI17 or 28.035.2017. | 28.052017. CTPOCHHEN;
{e.lanbook com} HeaseHepHO-TEXHHUECKHE HAVEH
1 ~ Mamarensctso MITY mw. H.3.
baymana;
Husenepro-TeXHHISCKHE HAYKH
— MapatenseTRo o3 MaTIHTH,
| IKOHOMHAKA H MCHEDEMEHT —
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WsnaremseTso ed@anaras o 38
KHMT W3 IpyrEx pasnenos 3BC
(oM. caliT YHHBEPCHTETA PA3Le
GrmoTexa)
) ABC «Kamrradonmy: Ha odopMacHny Konnerma nz 172405 myganmi
(knigafund.ru)
Hayu=nas anexrponsas | CroGoHbii 34165 mayuse crarel
3 GrbmHOTEKA AGCTYT
«KUBEPNIEHHHE AR
L {www cyberleninka.ru)
4 3EC «Polpreds MoeToguARH OGsop CMH (apxie nyGnweammi
{polpred.com) JOCTYI 3a 15 ner)
Hayemas aneKTPOHHASA [ocToAHHE 1800 nanMeHOBIHHHA KyPHANOB B
5 GrbmEoTEKa NOCTYIL OTKPEITOM JOCTYIIE
e LIBRARY.ru
| JoeTyn & 3MeKTPOHHEEM [ncesio B ©TEOY | Springerfournals;
pecypoan H3TaTelbCTRA aPoccritcrnii SpringetProtocols;
SpringerNature Moun Oymmamen- | SpringerMaterials;
raneisy Mecneno- | SpringerReference;
g BaH A or | zbMATH;
; 03.10.2016 Mo -01- | Nature Journals
17/23 ¢ mpanoxe-
HHEM
Cc 0012007 -
BecepOHHD
CnparodHAR nouckoBas | bes moroeopa Hopasl, Mpasiia, CTaNIapTH H
7 CHCTEME JAKOHOJATENLCTED 0 TEXHHSC-
A TeXIRCHEPTY CROMY PETYIHPORIHHID

8. MarepHansHO-TEXHEHECKOE oDecneTenne AHCHHITHH b

MaTepHATEHO — TeXHHYecKad baza yHHBEPCHTETA obecnedHBaeT [POBEACHHAS
Beex BHIOB SAHATHIL, TPeIyCMOTPEHHBIX yueOHEIM [IaHOM H COOTBETCTEYET mefcT-
BYIOUTHM CAHHTAPHEIM H IPOTHEOMOKAPHEIM npasHaaM H HOpMaM.

Kapenpa «Maremarika» He pacnonaraet COBCTBEHHBIM 3 IATOPHEM GOHIOM
i HCno/E3yeT yaeOHble ayAUTOPHH H3 00IIEro (poHIa YHHBEPCHTETA,

[pu neofXoaMMOCTH 1A NPOBENCHHRA AHTEPAKTHEHBIX NPAKTHYECKHX 33HA-
THE HCNOAR3YIOTCA KOMITBIOTEPHBIC KIACCH] YHHBEPCHTETA.

9, MeToandecKne PeKoMeH 1Al 11 caMOCTORTENLHOH paloTel CTYAEHTOR
Pasgen: aaemMenThl JHHeHHOH anrefpol

MarpHubl H ONpPeleHTe . [pesciie Boero, CTYOEHT OOMKCH MOHATE, HTO
MaTpHIIA — 3T0 TabIHLa YHCeN (mpHHem 3Ta TabIHIE MOKET HMETE OHHAKOBOE YHC-
10 CTPOK M CTONGLOB, 8 MOKET BBITH W [IPAMOYFOMbHOIL), 8 ONpenen#HTens- 3T0 HHE-
10, 3AMACHBAGMOe B BHAE KBATPATHOH TamMIls, TO eCTh ONpeIe/IHTEI! CYIIECTBY-
OT TONBKO ¥ KBANPATHEIX MATPHIL
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Creayer ofpatiTh ocoboe BHHMAHHE Ha OMCPALHIO YMHOBEHHS [IPAMOYTOTh-
HEIX MATPHIL H TOHATE, KAKHM MOay1acTes MOPAIOK MATPHIE! — NPOH3BE/IEHHA. Oco-
SeHHOCTH METPHI[ TAKAE COCTOHT B TOM, ¥TO MPOMIBENCHHE MATPUIL HE nepecTaHo-
po4HO, To ecTh AB # BA.Cnenyert obs3aTensHo YOeIMTECA B ITOM, PelllHE COOTBET-
CTBYIOIIHE 340340,

BawHBIM SBIfeTCA MOHATHE 0BpaTHOM MATPHLEL Hapo 3HATH YCNOBHE CYIIE-
CTBOBAHHA ODPATHON MaTPHLBL H aNTOPHTM &8 NOCTPOSHHA. [Tocne ee BEIYHCIIEHHA
penecooBbpaIHo AenaTh OPOBEPKY MPABHNBHOCTH pelleHHA, BEITIOIHHE ONEPallHio

yMHoeHHs A~ A = E (A0MKHA NOMYUHTECH C/IHHITHAA MaTpHIIA)

[Ipy H3yHeHWH OMpeIeAHTeNeH HANO HETKO YCROHTE MOHATHY MUHOpE, anred-
paNdeCcKOre AOTOMHEHHA, 3HATE MHOTOHUCICHHBIC ceoiicTa onpeaenutend. Jd oc-
BOCHHS TEXHMKH BEMMMCIEHMs onpeneiHTenei nenecootpaito, BeIGPAE MPOH3BOIE-
HEIi OnpelenuTelh BLILE TPETHETO NOPAAKA, PACKPLITH EI0 painuaHEIME cnocoba-
MH, TIPUMEHAS PASTOMEHHE M [0 CTPOKAM I TI0 cronbuam. ObpaTHTe BHHMAHHE, Ka-
KHe cTPOEH (cTonOnsl) NpeAnoYTHTEIBHES BHIOMPATh JJIA PACKPHITHA ONpeienHTend,
yTofEl YIIPOCTHTE €r'0 BHIMHCTIEHHE. Ocoberno >GHEKTHEHO BLMUCIEHAE ONpeieiH-
remell ¢ HOMOIIBIO 3IeMEHTAPHLIX Mpecfpa3oBaHki, NPHBONAIIIX ero K Tpeyrofb-
HOMY BHIY.

[Ipy wsydeHMH PEIUCHHHA CHCTEM nmHelHENX anrebpanuecKAx YpapHeHH
(CJTAY) obpartiTe BHHMAHHE, MPEAIE BCETO, HA AOHATHE PEIleHHS CHCTeMEl H ¥C-
IOBHA CYIIECTBOBAHMA PelieHHH B 3aBHCHMOCTH OT COOTHOIIEHHA MeRTy PaHroM
MATpHIBI, PAHIOM DACIIMPEHHOH MATPMIEI CHCTEMBI M HHCIOM HEH3IBECTHBIX H
ypaprennii, OOpaTHTe BHHMAHHE HA YCIOBHA npamMenennd opymyn Kpasmepa u Me-
Tona obpaTHoil MaTpHIE. BHEMATENHHO pazGepHTe TPAMEPE! PEIISHHA POHIBOIE-
HBIX CHCTEM JHHSHHEIN anredpanueckHx ypasrenuii MeTomom [aycca (BEEIeHHE oa-
JHCHEN H CBOGOHEIX MEPEMEHHRIX).

Pazzen: IneMeHTH BEKTOPHOI anredph

[pr HsyHeHAH JAHHOH TeMEL oOpaTHTe RHAMAHHE Ha NMHHeHHEIEe OTIepAHA HA
BEKTOPAMH, HE MOHATHA HHeHHOH HelaBHCHMOCTH H THHEHHOH 3aBHCHMOCTH BEK-
TopoR, Ha (yHIAMEHTANBHOE MOHATHE fasuca BEKTOPHOTO NpoCTPaHCTBA (H OPTO-
HopMEposaHHoro Gazuca), Ha paNOXEHHE BEKIOpA N0 Dazncy.

31aTh OnpeneneHHe, TCOMETPHYUSCKHE CROJCTEA CRAMAPHONO, BEKTOPHOTO H
eMEIIAHHOTO NPOH3IBEACHHA BEKTOPOE, (OPMYIIEI JUIH HX BRIMHCIEHHA B BEKTOPHOH H
B goopauHaTHOH (opme. O0M3aTENRHO IHATE H YMETE MpOBEPATE YCIOBHSI OpPTOTC-
HATEHOCTH, KONIHHEAPHOCTH H KOMILIAHAPHOCTH BEKTOPOB.

Pazge: 31eMEHThl MATEMATHMECKOTO apaania

[Mpu wsydenus THQQepeHiHanEHOrD peumeaerua QYHKIHE 0IHOH NepeMeH-
Hofl ofpaTiTe BHUMAHNME HA MOHATHE NPeleta HYHKUMHE B TOYKE H METCIBI EF0 BEI-
qucnenna. [lpenen — OMHO H3 OCHOBHBIX MOHATHH MaTEMATHHCCKOTO anamm3a. Ipu
BEISHCISITHA peenos (PYHKIHH HAND, NPEekIe BLeTo, BRIACHHTE MApaxKTep Heonpe-

0 o "
IENeHHOCTH [E’ % 0-o0, 0 —on, 1% |, YrolEl ORNANETE TEXHUKOH PELIICHHA 3371 Ha

s m]
BEIMHCICHHE TIPENETos, HajD HATE JBd 3aMEHATEIBHLIR mpenena, TabiHy SKBHBA-
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eHTHEX GeckOHEHO Ma/ibiX, TpasHno JIONHTaNs, PAsTHYHbEIEC NPAEMEl PACKPLITHA
HeonpeleleHHOCTeH B 3aBHCHMOCTH OT BHIA dVHKIAH ¥ PEIHTE TOCTATOMHO Donb-
o€ KOTHMECTRO 387184,

Tlpu H3yqeHHH TeM, MOCBALIEHHLIX nponssomHoi ¥ IH(depeHuEany QyHE-
[HH, HANO OCMBICIIHTE HX repMeTpHEieckidi CMEICH, TOHHMATE PaiiiTine MEKIY HH-
M (IRQQepeHIMa - ITO [MaBHAL THHEHHAA H9aCTh MPHPAILCHHAR dyermmn). Teepno
3HaTh (Kak TabMHLY YMHOEEeHHH) hopMyTsl mudheperuMpoBaEid OCHOBHLIX 371e-
MeHTapHEX QyHKUME ¥ npaBuna naddepeHIHpoBaHHEa (Bee, KOHEUHO, HO ocobDEHHO
mpasrao audrbepenHpOBaHHA CrosKHOH GYHKIHH).

OGpaTHTe BHHMaHME TAK/KE HA OCODEHHOCTH mihdepenumposanns QyHKILHH,
sAnAHNL B HessHOM (opme, NapaMeTpHYECKH, HA NPHEM noraprhMHIeCKOTo JH{-
drepeRIHPOBAHNA.

CreyeT YeTKO 3HATH K YMETh PHMEHAT aNropHTM Hecnenopanus ByHKIni
¥ MOCTpoeHHA TpadHKOB: ONpEJENeHHe TOHER paspeiBa (H HX KnaccHHKAITHI ),
acuMIToT rpaduka (BepTHKAIEHOH, HAKIOHHOMH, FOPHIOHTATEHOH ), HeODXOIHMEE H
OCTATOMHBIC YCTIOBHA MOHOTOHHOCTH (YHKIHH, CYIIECTEOBAHHA AOKANTEHOTO IKC-
TpeMyMa, IPOMEKYTKOB BRIIYKTOCTH H BOTHYTOCTH hyHKLEA B TOYEK neperuba.

Paine: HHTETPadbHOE HETHCTEHHE

B HETerpaibHOM HCHHCIEHHH PEIASTCH 3a7atd, ofparTHOi TOH, KOTOpas pac-
CMATPHBATACE B mudpepeHlHATEHOM HCTHCIEHAH geobxoauMo HaliTH I8 JaHHOH
dyHKIAM f(x) TAKYIO (DYHKIMIO, NPOU3BOHAS OT woropoii Dsa Op paBHA 3afaH-
Hoii, Murrerprposanye Gy — JOCTATOMHO COWHBIHA pasaen MaTeMaTHEH, OBIa-
JETE KOTOPEM MOKHO TONBKO, ECIH CTYISHT #BOSEMET? nocTaTouHo HONEIOE KOTH=
qeCTRO HHTETPAIOB PA3HOTO THIIA.

Hago TBepao 3H&TE TaGJHIY MHTETPAIOB OT OCHOBHBIX JIeMEHTAPHEIX (YHE-
[Eii, OCHOBHEIE METO[El MHTEIPHPOBAHHA (samena nepemenHoli, NojABEIEHNHE [OA
spax AnddepeHnana, HHTETPHPOBAHKE N0 HACTAM, MPHEMEL HEIYHCIIEHHA HHTEIPa-
JI0B OT pallHOHANBHEIX ApoDeil, 0OTpasHOro THIA TPHIOHOMETPHYECKHX (IYHKIH fi).

Haso ocMBICTHTE IHHCTEO NOIX0a K NOCTPOSHHIO oIpejeneHHkLIX, KPaTHBIX,
KPUBO/HHEHHELX, [MOBEPXHOCTHLIX HHTEIPAIOR — MOCTPOEHHe HEKOTOpoH HHTE-
rpansHOH CYMMBl H npefelbHENH Nepexo/.

InaTh TeoMeTpHYecKHi CMBICT H OCHOBHYIO dhopMylly BHIMHCIEHHS OINpee-
JeHHLIX HHTErpancs — GopMyry Hetorona — JIeHOHHIA, FeOMETPHHECKHE | duznge-
CKHe TIPHIOMEHHA ONpPeAeleHHbX H KpaTHRIX HHICTPATOB. YMETE HAXOAWTE TI0-
[mae MocKoH GHIYPSI, UTHHY KpHBol, obseM H nIOMAME NOBEPXHOCTH TEX Bpalie-
HHA.

Pasgen: guddepenunaisioe HCUHCIEHRE $yHKUNA HECKOABKHX NepeMentLIX

[Ipy uzyueHMH JaHHOIO pasacia ofpaTHTe BHHMAHHE HA TO, 4TO (YHKIHA
IBYX MEpeMEHHEIX HMECT HArTATHEE reoMeTpHMecKHil cMBIC — 3TO NOBEPXHOCTD B

TpEXMEpPHOM NPOCTPAHCTRE

Hafmo OCMEICIHTS OHATHA SACTHEIX NPOHIBOMHLIX H NOJIHOMD mrdpeperima-
14 ¥ O0COBEHHOCTS HX BHMHCIEHMS, ORAIeTE TEXHHKOH BRIMHCIEHHA NPOH3BOIHELX
or caoHOH GYHKIHE HECKOMLKHX MEPeMEeHHBIX. Cnemyer obpaTHTe BHHMAHHE Ha
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To, 9T0 Ang dyHEKIEKM 2z = z(X, y)CMellaHHbE YACTHBIE NPOM3BOIHLIE BTOPOTO T0-
'z &z

pAmKa paBHEL Mexmy coboll: ——=—— (teopema IllBapua), To ecTh HOPALOK
dedy oo

nudphepeHIIAPOBAHNA HE HMEeT SHAYCHHA,

Tna QiyHKIME HECKONLKHAX MEPEMEHHBIX CKOPOCTE H3MEHEHHHA (OYHEKIIHH B
MPOHIBOMEHOM HANPABEHHH XapPaKTepPHIYETCd NpoN3B0AHOA M0 HANPABIEHMIO, 4
HaRGONRIAd cKOpocTs MaMeHenna dymkimn GyIeT B HANPABICHHH BEKTOPA rpaiH-
eta. Cneayer obpariTh B 3TN TeMe BHHMAlMe HA HeoOXOIMMOE M JOCTATOHMHOE

YCTIOBII CYECTBOBAHMS IKCTPEMYMA dWHKIIHH HECKONBKHX NEPeMEHHBIX,

Paigen: uncnossie # GyEENHOHANBHEIE PHlb]

[lpH H3yueHHH OAHHON TeMBI, NPeX]e BCEro, HALO OCMBICIMTE NOHATHE CyM-
MBI BeCKOHEHOro PAfa KAk [peena nocAefoBaTelbHOCTH JacTHIHEIX CYMM.

HeobxoqumMo cHadana HAYSHTECA KiaccHHIHPOBATE PANEL MO THITAM: HHCIO0-
REIE HONOMKHTEbHEIE, SHAKOTIEpEMeHHEIR, DYHKIHOHATEHEE, CTENSHHBIE, TPHTOHO-
meTrpudeckne psisl Oypee. Hayunrs TeopeTHUCCKHE CBECHHA: TEOPEMEL CPABHEHIA,
HEOOXDIMMEIE B AOCTATOUHEE NPHIHAKH CXONMMOCTH. 3HATE W YMETh MPHMEHATH
NOCTATOMHEIE TPHIHAKH CXOMHMOCTH NONOKHTENBHELX PANOB: NPHIHAKHA Janambepa,
Ko, uurerpankHiil nprinax Ko

Jis 3HaKoMepeIyIOUEXeA pagos ofpaTnTs BHAMAHWE HA NMOHATHA abcomoT-
HOH W YCAOBHOMN CXONMMOCTH. 3HaThL NPHIHAK JleiiGanna u obobmennuie NPHIHAKH
Janambepa W Konx.

Jlna cTeneHHEIX PANOB 2HaTe TecpeMy Abend, onpenellcHHe HATEpSala H pa-
mUyca CXOIHMOCTH, O0paTHTh BHHMaHHE Ha TO, 410 Tpebyercs HeCAe0BAHNE TOBe-
ZeHus PANa B FPaHHMHEIX TOYKAX MHTEPBANA CROJIHMOCTH. O6g2aTensHO 3HATE pas-
IOKEHHA OCHOBHBIX aMeMeiTapHe dyermail B paasl Tefinopa 1 Magnopena 8 ye-
nosue pasnoxamoct Pyrkiun B pan Telnopa.

Pazgen: ofiikHoBenaslie g depeHIHAILHBIC YPABHEHHA

Maywerne anddepenHanbiek ypagHeHHH HMECT BakHeHIICe IJHAYSHHE B Ma-
reMaTHEeckoll nonroToRKe HimkeHEpa. OOBACHAETCE 3T TeM, IT0 AudibepeHiHalk-
HElE ypaBHeHHs npeacrasnmor coboll MaTeMaTHdeckue MOMIGTH CAMBIX pazHoobpas-
HBIX MPOIECCOoB H ARMEHHH, TAK KAK HX PelliCHHA TO3BONAIT OMHCATE IBOMIOLIHID
HIYUAEMOT0 [IPOLecca, XApaKTep MPOHCKONANIHX C MaTepHANBHOH cHeTeMOod HaMe-
menuil B 5aBHCHMOCTH OT NEPBOHAYANIBHOTC COCTOAHHA CHCTEMEL
OrnyaHTeNEROS cBOHCTBO THQQEPeHIHATEHEX YPABHEHHI COCTOHT B TOM, 4T0 NPH
X MHTErPHPOBAHUH 00BMHO MOMY9acTed DeCUHCICHHOS MHOMKECTBO pemennid, s
YpaBHCHHA MEPBOTO NOPAAKA 5TO MHOMKECTBO ONHCEIBASTCH OJHOH MPOH3BONBHOH
HOCTOSHEOH, UTobsl BLIETHTE #3 GECKOHEYHOro MHOKECTRA PEISHHH TO, KOTOpOS
ONHCEIEAET HMEHHO AaHHbIH mpouece, HeOOXOIMMO 347aTh JONONHHTENRHYH) HH-
OpMALIHID, HANPHMED, SHATE HAYANEHOS COCTOAHHE NPOTIScCa. Takoe nomONHHTENE-
HOE YC/I0BHE HAIRIBACTCA HAYAILHEIM YCADBHEM.

Jagaua HHTerpupoBadns JuddepeniHalbHOre YPEBHEHHS MePBOro MOpANK:
COBMECTHD C HAYATBHEIM YCIOBHEM HA3RIBASTCH HAHATBLHOH sajagei Wi sagaqed
Ko,
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N adwhepeHIMANEHEX YpaBHenuid NepBoro mopaika CISYeT pasiHiaTh
obiiee, 9acTHoe ¥ ocoboe pelleHNs, a Tarke 0DIHH, JacTHEI ¥ 0CODRI HHTEerPAILL

[lpH HHTErpHPOBAHHH YPaBHEHHI MepBOro NOpAIKA HAA0 MPEKIE BCETo onpe-
NenHTh THIT YPABHEHHA, & 3aTeM yHe IPHMEHNTE TOT HIH HHOH MeTOn pemenna. Ha-
10 obs3aTelbHO OCBOMTE MpoUeIypy MPHBEACHHS YpPaBHeHHS MEpROrO NOpAika K
YPABHEHHIO C pasleleHHBIMH NepeMEHNHLIMH, TAK KaK HMCHHO TAKHE YPABHCHHA
MOMHO HEMOCPEICTBEHHO HHTETPHPOBATE.

Iins muddepeHnAANTBHEN YPABHEHHH N — 10 NOPAKa 0043aTeNBHO 3HATH N0~
cTAHOBKE tanadn Komm, kpaesoii 3aaus, 387840 Ha CODCTBEHHBIE IHAMESHMA.

B Teme, noceAmeHHod nuHelnbM AnbdepeHIHATEHLEM YPABHEHHAM N — IO
MOpAJIKA, HALO 3HATH TEOPEMBI O CTPYETYpe 08Mero pemenis OIHOPOIHBIX H HEOl-
HOPOIHEIX YpaBHEHHH, TAK KaK OHH YKa3sBAKOT I1YTh MOCTPOSHHA oDLero pemeHH.
OBpATHTE BHAMAHME HA TO, 9TO PELICHHE THHEHHLIX OIHOPONHEX AH(depeHmaT:-
HEIX YPABHEHHH N — r'o NOpsAKa ¢ NOCTOAHALMH KoadduIIHeHTaMu He Tpelyer HH-
TerpHpOBAHKA, & CBOAHTCH K UHCTO anredpanyeckol npofiiemMe HAXOKACHHA KOPHEH
COOTBETCTRYIONIETD XapakTepHCTHYECKoro ypapHeHHs. Halo 3HATE BHA Y3CTHBIX
pemeHii TrHeHHbX o HOPOIHEX AH(hepeHITHATEHEX ypaBHEHHH N — ro NopaTka ¢
HOCTOAHHEIMK Ko3hMhUIMEHTAMN B JABHCHMOCTH OT BHAZ KOPHEH XapakTepHeTHIS-
CKOTO YpaBHEHHA.

Hano 9eTko YACHHTE ANrOpPHTM MOCTPOCHHA YACTHEIX PelleHHH THHEHHBIX He-
OIHOPOAHEIX TH(epeHIHATRHEX YPABHEHH METOLOM noabopa (METOIOM Heolpe-
neneHHEX KoddduunenTon), obparHp BHAMAHHE HA TO, WTO B 3TOM CyHae BHI Ha-
CTHEIX PELICHHIT HeOJHOPOIHONG YPABHEHHA COOTBETCTBYET 110 CIPYKTYPE 3aJaHHOH
Mpasoiil YacTH.

Pasaen: TeopHa BeposTHOCTEH

JUta yenemHoro oBTANEHHS MATEPHANOM [AAHHOTO pas/iena HeoGX0anMo, pe-
#e BCero, HeTKO YCROWTE OCHOBHBIE NOHATHA TEOPHH BEPOATHOCTEH, 0NSHE IHPOKO
HCTIO/ESYSMBIE B PAsTHYHEIX TPHICKEHHAX: TOHATHE CIyJaHHOrO CODHITHA W ero
BEPOATHOCTH, CYMMBE! H NPOH3RE[EHHA CODBITHH, NOHATHA cay9aiinoll BenHIHHLL H
JAKOHA e¢ PaclpeleneHHd, MaTeMaTHIecKoTo OHIAHHA H OHCNepCHH cITyqaiHOoH
BEITHIHHEL.

Hano [OHATE, YTO BEPOATHOCTE — 3T0 HHCIOBAA MEpPa CTEMEHH BOSMOEHOCTH
nogBIeHHs cayHaiHoro cofRTHA. 3HaTe KNaccHYECKOE, CTATHCTHHECKO: H FeoMer-
PHMECKOE OMpe/ICIeHHS BEPOATHOCTH, CBA3E H PAINHYHME MEXKIY HIMH. Hecmorps Ha
BHEIIHIOK NPOCTOTY KAACCHUECKOH QopMyNIEl ONPENeNeH s BEPOATHOCTH chy4aiHo-
ro coberras A: P(A)=m/n, HenocpeacTrenHsl NOJCYET YHCNA N BCEBOIMOMKHEIX

HCXONOB HCTBITAHAS H M - uHciaa GIaronpHATHEIX HCXOAOB TPeGYyeT NpHMEHCHH
thopmyn momOuaaTopHkH, [Ipn sToM B KA 0l KOHKPETHOH 3anavye HaJ0 NpoaHaTH-
SHpPOBATE, KAKOH THI COSIMHEHHI BOIHHEAET, KOITA H3 HEKOTOPOro MHOMKECTEA 3Jie-
MEHTOB H3BISKAeTCH APYroe NOAMHOKECTBO (310 MOTYT OBITE pasMelISHEA, nepe-
CTaHOBKM HIH coueTasns), [IpH BLMHC/IEHHH BepOsSTHOCTE CAOMHEIX CODRITHH HANO
VMETE MPEACTABATE HX B BHE CyMMBI HITH NPOMIBEICHHA (M cyMMBI NpOH3BEE-
Huit) MpocthX cOBBITHA H NPHMEHNTH COOTBETCTBYIOLIHE OCHOBHEIE TEOPEME! TEO-
PHH BEPOATHOCTEH.
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Hamo 9eTRO pAINHYATE THIE CHYYAHHBIX BENHYHH — JHCKPETHBI H Hempe-
pPHIBHEIE H 3HATH OCHOBHEIE 3AKOHE! HX pacnpeneneiud (GunoMuaneHel, Tlyaccona,
THIEPreoeTPHYeCKHH, ocofeHHO, HOPMATEHEIH 3aK0H pachpefieneH ),

[lnA onmHCAHHA 3AKOHOB pACTIpeleNeHH: HENpephiBHBIN CYyHAAHLIN BeTHYHH
MPHMERSIOT MHTETPAIBHYI0 (YHKIHMIO PACIPEICICHIHA BepOATHOCTEH cayuaiHoH Be-
mHaEEE F{x)# MI0THOCTE BEPOATHOCTEH f(x). Hano yCBOHTE OTPENENEH A, BEPO-
ATHOCTHBI CMBICT W cBoifcTsa 2THX (YHKUMIH, CBAZL MEXy HHUMH H pacicTHEIS
(hopMyIEL A8 AX OnpeleIeHHs.

Hajo 3uath onpefenenHe, pacueTHble GopMymsl 1 BEPOATHOCTHEIR CMBICT 0C-
HOBHLLX HHCIOBBIX XaPAKTEPHCTHE CMy4aiHOH BeIWIHHEL — MATEMATHISCKOID OHcH-
aHHS (CcpeHero SHAYEeHHS) H AMCIEPCHH (XapaKkIepHCTHKH pasbpoca BO3MOBHELX
SHAYEHHA CIyYailHON Be/HYHHE OTHOCHTENBHO CPeAHETO IHAYEHHA).

Pazaen: MmaTeMaTHecKan CTATHCTHE:

[Tps H3yHeHHH MATEMATHYECKOH CTATHCTHKH HAMO MOHATE, HIO oHA TecHEH-
LM 0DpasoM CBA3AHA © TEOPHEH Er;':pﬂa'mﬂmf:ﬁ, i GOJNBIIHHCTED ee BRIBOIOB DasH-
pyeTci Ha IpelenbHEX TEOpeMax TeOpHH BePOATHOCTEH.

Bce XapakTepHCTHKH, W3yHacMble B Kypoe MATEMATHYECKOH CTATHCTHKH, AB-
TSHOTCS. CTATHCTHHECKMME @HANOTAMH COOTBETCTEYIOIIHX XAPAKTEPHCTHK, paccMat-
pHEAEMBIX B TEOPHH pepOATHOCTEH, TOMYYEHHEIME Ha OCHOBE OTPAHIIEHHOIO qHCNA
OTNEITHEX Jannuex. CrefopaTelbHO, SC/IH, HAMPHMED, MATEMATHUECKOS 0MHJIAHHE H
JECTIepCHA CryHqaliHoi BeTudHHBl, HIYUaeMEIe B TEOPHH BEPOSTHOCTEH, HBIAKTCH
XapaAKTep{LIMH HECTyqaiHEIMH THCIAMH, TO HX CTATHCTHHUECKHE aHanors — Bu1Do-
podHAs cpelHAs | BHOOpOYHAA (WM MCTPABNEHHAA) IHCMEPCHA AB/LIOTCH ciay4gaii-
HEDMG BeHYHHAMH, 3ABHCALIAMH OT 06heMa H THNA BEIOOPKH W PASTHHHBIMA 1A
pasHEX BEIDOpOK.

Hano o643aTeqEHO 3HATE M YMETh BEIMHCIATE TOHEHHBIC ONEHIKH HEWIBECTHBIX
napaMeTpoB paclpenenecHnd cayvaaiinoi BeMHYHHEL - BLIDOPOYMHYIO CPETHION H Bh-
Gopounyio (Han HCNPABIEHHY10) THCTIEPCHID, TaK Kak mobas cTaTHeTHYecKas obpa-
FoTKa CBOIHTCA, TPEWAE BCErO, K HAXOWIEHHED HMEHHD ITHX XApAKTEPUCTHE.

Crnenyer ofpaTnTs BHHMaHUE HA TO, YTO 3TH OLCHKH ABIAIOTCA nprOIHHEH-
HEIME, ocoBeHHO [UIA BRIOOPOK MANoTo obheMa, B IS CYXICHHA 0 TOYHOCTH M Ha-
EXHOCTH THX OIEHOK HAILO YMETh NPHMEHATS HHTEPBATRHEIE OMEHKY H 3HATH Me-
TORMKY TIOCTPOSHHA IOBEPHTENBHEIK HHTEPBAIOB.

Cnenyet TakKe oGpaTHTh BHAMAHHE HA NOCTAHOBKY H PELICHHE 3374H MpO-
BEPEM MPABACION00HA CTATHCTHHSCKHX THIOTES H npumMeHeHHe KPHTEpHER COrma-
CHS, KO/IMYSCcTBEHHO OMHCHIBAIONIMY CTENeHL PACKOMIEHHA MEALY TEOpeTHIECKHM
H IMITAPHYECKHM pacipeieneHHAMH.

OTMETHM B SakMiOHMeHHe, 9To YCOSmHoe HIYyUeHHEe AUCIHILTHHDL «Bricuad
MATEMATHEaY, IPHOOPETEHRE HeODXOTHMEIX KoMneTenai, yMerHH H HasbIKOB BIa-
JeHHA MATEMATHUECKHM Annapartos TpeGyeT oT CTYACHTOB GOoABIIONH caMocToATENb-
Hoii paGoTe. OfpaTnTe BHAMAHHE, TT0 KOMHYECTEO YACOB, OTBOOMMEIX H3 CaMmo-
CTOATENR 1YID paboTy B COOTBETCTEHH C yueGHEIM TUIAHOM, PABHO HAH, Kak MPaBHIO,
Gobme 1acOR, OTBOIHMBIX HE BCE BHIIE 8y IHTOPHBIX sapaATHil.



10, MeToausieckne peRoMeHIAIHH LIS NPernoiaBaTe

Tpexne Beero, cieayer oOpaTHTh BHHMAHMHE CTY/CHTOB HA TO, Y10 MHOTHE
pasfensl ABAMIOTCH AIA HHX HOBRIMH, HE H3YWABIIHMHCH B nmporpasMse cpeadei
wrkonss, Onaako oHE He TpeGyer kaxol-1ubo cnemransHol (JononHETensHOMH) nom-
FOTORKH ¥ BIOJHE MOMKET OBITH YCIENIHO HIYHEHE], eCH CTYIeHTE! DyIyT NnoceiaTh
3aHATHA, CEOEBPEMEHHO BEINOIHATE NOMAIIHHE S3T4HHA 1 NONBI0BATHCA (rpw HE0d-
XOAHMOCTH ) CHCTEMOH NIaHOBEIX KOHCYIBTAIIHA B TeYEHHES KAAIOT0 CeMECTpa. Bo-
Mmie/ e B KYPC MATEMAaTHKH Pa3s/ie/isl ABIAIOTCA KIACCHIECKHMM, B TO Je BREMA OHH
NpaKTHUECKH OPHEHTHPOBAHB, TAK K4K MMEIOT IIHPOKOE PACTIPOCTPAHCHHE A pe-
IIEHHA pasHOro pofa 3aAa4 BHYTPH caMmoil MATEMaTHKH H TpHKNATHEX 3ada4. FIxX
OCEOEHHE NOMOKET CTYISHTaM JOTHYECKH BEPHO, APTYMEHTHPOBAHO H ACHO CIPOHTE
YCTHYIO M [THCHMEHHYIO Petis, YCTIenIHO NPUMEHATh HAKOMICHHHE SHAHHA B npadec-
CHOHANBHOH NesTeIhHOCTH.

HeofxomuMo © caMoro Hadana 3aHaTHil peKoMeHI0BaTE CTYEHTAM OCHOBHYIO
M TOTONHETETBHYIO JTHTEPATYpPY, & B KOHLE CeMecTpa JaTh CIHCOK BONPOCOB IAd
MOArOTOBKH K 3K3AMEHY.

Ha neppoM 3aHATHE [0 JHCIHIITHHE CIemyer ofs3aTeqbHO npoHHGOPMEPO-
BaTh CTYIEHTOE 0 BAOe H fopme MPOMERKYTOUHOM aTTECTallHH M0 JHCIMIUIHEE, Cpo-
KAX B¢ MPOBEfeHHA, YCIOBHAX J0MYCKR K MPOMERYTOTHOH TTECTAlNH, IPHMEHAE-
MEBIX BHIAX TPOMERYTOUHOTD KOHTPOMA.

CoofpameHns ¥ PeKOMEHJALHH, NPUBEISHILIE B TI. 0 paboueii nporpaMMal
A7 CTYASHTOB, MOKHE! GBITH 4eTkO CHOPMYTHPOBAHEL H HAUIOMEHE! HMEHHO Tpe-
[HOIABATENEM Hit JEKITHAN, PaKTHIECKHX 3aHATHAX ¥ KOHCYIBTALHAX,

Msnosenre TEOPETHHECKOID MATEPHANA NOMAKHO COMPOBOAIATECH WILTIDCTPA-
THBHBEIMH NPHMEPAMH, TIATENRHO OTOOPAHHEIMHE NPEIONABATENEM TAK, yT0oDBl TEX-
HHMECKHE TPYIHOCTH H BLIKISJKA [PH PEIeHHH 3a1aui He OTRIICKATH OT HIABHOTO:
OCMEICTIEHUS HIeH H CYTH NpHMeRseMsx MeTofos. CefyeT BCeria yKasplsarh NpH=
MepEl MPaKTHHECKOI'0 NPHMCHEHHA PaccMOTPEHHEIX Ha 3AHATHAX YpaBHEHHH # Gop-
MY L.

TTpaKTHHeCKHE 3aHATHA JOJHHEL GBITE OPraHA30BAHE] NpPenojapaTenesM TAKHM
obpasom, 9T00B OCTABATIOCH BPEMA HA MEPUOIHYECKOE BRIMOTHEHHE CTY/ICHTaMHK
HeBompmol caMoctosTensHoH paboTsl B AYIHTOPHH [/ NPOBEPKH YCBOSHHS H3T0-
WEHHOTD MATEPHANA.

Ipenopasatens, seAympuil NpaKTHUeCKHe 3AHATHA, JO.KCH COIJIACOBRIBATH
yebHo — TeMaTHUECKHil 1N 3aHATHH C NEKTOPOM, HCIIOB30BATE SMHHYI0 CHCTEMY
of03HAYeHHIA.

[penonasaTento ¢aemyeT NODHBATHCH cHCTEMATHYecKoil HempephibHOH pabo-
TH CTYJEHTOB B TeUeHHe CeMecTpa, HeobX0IHMO BBISBIATE CHIBHEIX CTYISHTOE H
NpHBIEKATs MX K HaysHolf paGore, K yWacTHIO B PA3HOTO POJA ONHMITHALAX | KOH-
Kypcax.

CTyieHT AOMKeH ONMIYIIATh 33aHHTEPECOBAHHOCTE npenofgasaTeli B AOCTHES-
HWH KOHEYHOro pesyibTara: B mpuofperenny 0OYHalOMHMUCH [POTHBIX SHAHWH,
yMeHHil i BIaNeHns HAKOTNeHHOH HudopManyeil LI PeIeHId 3a1at B I podeccHo-
HANBHOH JedTEeNEHOCTH.
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29,0304 «TexnoNoTHS XyI0MECTBEHHOMH oGpaboTrl MATEPHANOBY

Tpoduib MOAroTOBKH
«TexnonorniecKnii HIKHHAPUHT B IPOH3BOICTRE
XY IOKECTBENHbIX H3CAHH»

(opma obyuerna) OHu0 — 3a04HAR
2021 ron nabopa

1. Ieaw 1 3aga4i AHCHHITHHE
K pcHOBHLIM IMEAAM OCBOSHHA JHCIHNIHHE «BLicias MaTeMaTHEa» Che-

ayeT OTHeCTH:

. BOCIIHTAHHE Y CTYIEHTOB OOIIEH MaTEM aTHIecKOH KyIBTYPhL

. npHoGpeTeHHe CTYACHTaMH IHPOKOTC Kpyra MATeMaTHYeCKHX 3Ha-
Huil, yMeHHil H HABBIKOE:

. pasBuTHE CIOCOOHOCTH CTYEHTOR K HHIYKTHBHOMY H JeIyKTHBHOMY
MBIIIINEHHIO HAPAAY C PASBHTHEM MareMaTHiecKOd HHTYHITHN;

. yMeHHe CTYIEHTAMH Pa3BHBATE HABEIKH CAMOCTORTEMBHOMD HIYHCHILE
yuebHOH M HAYIHOH JHTEPATYPL, cofepHalei MaTEMaTHIECKHE CBEACHHA H pe-
TYNBTATH;

. NOArOTOBKY CTYEHTOB K JSATCABHOCTH B COOTRETCTEHH C KBATHOH-

RAEOHHOH XapaKTEPHCTHEOH HakanaBpa MO HATPABIIEHHIO, B TOM MHCIE hopMH-
poBaHNE YMEHHH HCIOMLEIOBATE OCROCHHEIE MATEMATHHECKHE METOAR B npodec-

CHOHAMLHOH NeATelBHOCTH.
K oCHOBHBIM 3amatam OCBOSHHA pcHumIHAER  «Beiclias MAaTCMaTHELR

cremyeT OTHECTH:

. OCBOSHHE CTYIEHTAMMH OCHOBHBIX NOHATHIL, METOA0B, (POPMHAPYIOIIIX
OBIIYI0 MATEMATHYECKYIO NOATOTOBKY, HeoBXOZHMYH0 IS YCMeHOTe peimeHHs
MPUEIATHLD 34189

. (hopMHpOBAHHKE Y CTYASHTE rpebyemoro Habopa KOMTIETEHIMIA, COO0T-
BETCTEYIOMMX €0 HAlPABNCHHIO HONrOTOBKH H 0DeCIeHBAROIMX er0 KOHKYPEHE-
ToCHOCOOHOCTR HA PRIHKE TPYAA.

2. MecTo AHCOANANHELL B CTPYRTYpe 001l

MucupnnuHEs «BeICnad MaTEMaTHED oTHocHTcA K GasoBoil gactd Gnoka
B1. Ee u3yuenne ofecTieHBaeT HIYIEHAS [JHCIMILIHE.
B ofigzamensHotl Hacni:

s  HHPOPMATHOHHBIC TEeXHOIOTHH;

(hHIHKA,
TeXHHYECKAd MEXaHHKD,
CTAHAAPTHIALES H CepTHOHKAIN,
OCHOBE! TEOPETHHECKHX W SKCTIEPHMEHTAIEHEIX HeceoBaHH;

. &% B @

£} |



» KOMNBIOTEPHOS MOJENHPOBIHHE XYIOMECTBEHHO — MPOMEBIILIEHHEX
0DBLEKTOB.
B wacmu, opMupyemon YHacmHukamu ofipazosamenbHsx OMHOWERNIL
¢ TeopH:A 0OpPaboTKH METANIOR TaBICHHEM,
o DEIHEO-XHMHYECKHE HPOIECCR NpH Harpese ANA XY A0HecTBEeHHOH
0BpaboTEH MATEPHANOB.

3, TpeGopaHHS K Pe3yAbTATAM 0CBOCHHS AHCUHILTHHBL

B peaynsTaTe H3yHeHHd AUCUANANEE ¢ BhICIas MaTeMaTHRA IOIAHB OEITE A0C-

THTHYTH CHEAYIONME PesyNbTaThl Kak STall (hOpMHUPOBAHHA COOTBETCTBYIOMMX

KOMITETEHIIHIA:

IHATH:

* GCHOBHEI® 3AKOHEI ECTECTBeHHOHEYMHBIX JACLMIUIHE H HX NPOABNEHAS B TPO-
heccHonaNsHOH cepe, OCHOBOMOATAOIIHE TeOpETHYECKHE [MONOKEHHSA, Ope-
DYCMOTPEHHELS NPOTPAMMOi AHCIMILTHHEL

YMETh:

* PEIIATE BOTIPOCK npodreccHOHAMLHON JeATeNEHOCTH HA OCHOBE HAKOIIEHHEX B
mpolecce 0GyHeHNS SHAHUH B OBNACTH MATEMETHEH HCMONB30BATE OCHOBHBIE 34~
KOHE

BJAANETH:

e METONAMH MaTCMATHHECKOrD @HANH3A W MOJSNHPOBAHIL, TEOpPETHIECKOro H
JKCHEPHMEHTANBHOTO HCCTeAOBANM sl PElleHiA MpPUKTAQHEX 33489 B HPO-
peccHOHANBHOH TEATEIBHOCTH

4. OfbeM AHCUHILIHELL B BAIb y9eGHoi paboTE

Bua yaebHOH Cemectp
paboTel Beero 4acoB |
1 2 3 4

) i Sl 288 72 72 72 72
KOCTE

AyauTOpHBIE 3a- 1 16 ag - 19
HsTHA (BCETO)

| B Tom gncie

Jlexipu 57 18 20 10 9
[IpakTHYECKHE 56 18 18 10 10
3AHATHA

TaboparopHEe - . ] i i
JAHATHA

CamocToATeABHASR 175 16 34 5 .
pabota

Kypeopas pabora - |- - - ¥
| Kypcosol IPoeKT - - - z "
Bua  poMesy-

TogHoli arrecTa- sgIaMeH | DK3aMeH | 384eT | SKIaMeH
IHH |

32



Hpunoscenue 3

MUHHCTEPCTBO HAYEH H BRICIIELO OEPAIOBAHHSA
pOCCHICKOH GENEPALTHH
GEMEPAJIBHOE TOCYIAPCTREHHOE ABTOHOMHOE OBPAZOBATENLHOE
VUPER TEHHE BHCLIETO OEPA3OBAHIA

SAMOCKOBCKHIH MOMHTEXHHY ECKWI YHUBEPCHTET»
{MDEEDBEEI‘[FI MNOJHTEX)

HampagieHpe NOAroTOBKH

29.03.04 « TEXHOJIOTHA XVI0KECTBEHHOH OBPABOTKH
MATEPHAJIOB»

OGpa3oBaTENkHAR TPOTpaMMa (TIpoduIis IOATOTORKH)
«TexHo orHHeCcKHil HEHHAPHAT B NPOH3B0OICTEE
XYA0KEeCTBCHHBIX H3ACTH
Brasl npoeccHORATEHON AeATeIEHOCTH. POH3BOACTBEHHO-TEXHONOTHISCKAA,
MPOEKTHAL, Hay HO-HCCNEN0BaTEIbCKAS
hopma oby4enns: OHHO - 3309HAA

Kadenpa «M THEAY

®OHJL
OLIEHOYHBIX CPE/ICTB

o THCHHATLIHHE

Briclaa MATeMaTHKA

Cocrae: 1. MacnopT donia onNeHOTHBIX CPEICTE
2. OMHCAHAE 0MEHITHEIX CPeIcTE:
- FaMeRaIHoHEbIE FRACTE

- Komier sl 3a1annil 118 KOHTPOAbHEX pabor
- Komuosext Bonpocos

- KoMIiesT satanail 118 BuoIHeHEs
pacHeTHO-TPafHTCCREX paboT

CocTABHTEH:
Mo, k.d.-m.a. Koran E.A.

Mocksa, 2021 roa
i3



FE

‘SeeHIMEHE OJONIOhHLIENAIEN
‘rdoane HOHHIHHI HWET

-0di 8 XMHHIUTOMEH
20HM BH HLIOHILKAL

-019N 129TELE OHITOQ0ED - -gal  HOHIIEHOMIA
quaaod A HMRHIMIEE0]] -odu  maodnod qremad e
) S TEITRY
ITHHI
HIJOHIIrALEIT -panony  dowwediodn KHH
poHdreRouasafod HLoe amgauadiowoArtado | -esodurayoln W BEMU

g0 # FUHEHE XHAIShHIEN
-21EN EHHATTONUH [ HHII
—pyHHIEE FHHAMIME0L
qIDONHITOXO0SH I2EHECDO -

‘EHHAMOI0N  SHAIRAL
-adoar aMmMORIBIOLOHA
-ondo ‘adadhd HOHAUEH
-ouaoadod @ FHHILHE

-gHE  OJONIIRHIENAL
-2 A0TO0LAW ‘HHHEHE
viaHdapamHHO0 H
¥MHhABRHOHHIALI2LID

HNETOLaW HNHNO9RHL q¢; wiKies onxo | -odil XH B HAULHIMOHT | 290H20 BH HIJOHIIAL
_pWNALEN HWMHEOHIO O 1L 1| -demsweo ‘erog YMMHRAEHOHHIELIAL | -Ea¥ HOHIKEHOHID
~oged HNENIEEH LooTELE- il -»d sendraikors | -02 MHONBE IMHAOHIO e -odo moodooa «iem
quaaodA HrEgoTeyg DA ~OWEBD “EHTINAL sqigns [ -ad  OIMIS0HQOOOLD 1=¥110
< £ BALITAdD HHIHALIIWOA |
NHITHALAIWO0N BHHEI0H osonnonano | saaeaoduwdod goL | VIFOdUT AWJOD INATHHA
30 ganaods nHanaL) ewdog BHIOUONXA], | -HOHOUWON THanadaf] B ARTHALAINON |

EnnaLanwoa  amaarenonadsadodnamoo

awmoikrard Lafdudiononal 1 rakdumdod 1HATALY MHRTIHTIHT HOHHEL EHHIOHI0 anoamodn g |

WHWIATER
XFHHMLINE0TAX anLoroasHodn g 1HHd HHINET HHMIhAIOIORYA]» (mmorosrou qumdodir) ewwediodn seHdraiEaotedo))
caorendsien meL00ed0o HONHINIIWOTAX BHIOFONXI» F0°€0°6T Od 20 1

WENALEWILEN BRIIFg»

HHITHA LAHINON HLDOHHVEOJHINAODD) EHI04dA ALY EVHOL
[ BOHIGE],




CE

[ 2 T AuBorsdn @ 5 irarads xrhonsnn wdoh nERamedea]) <e

aedeine yHADahHIENaLEN
-oanEH( HUMOoLLa131a4
L0092 HIDOHEOI HOHHAI
-FH0I WERETBE WIHHTBIN
-nd 31 anarEndl HXISh
-dosL H3Q02011D “HWETOLIW
HWINIOhHLOHIELI-OHLIOH
-ikodos ‘mEmaHARdA X19H
qrgrniadaddur wndoax

HLIOHALALEIN
poRgIEHORDpOdN

g heres XMHTErIRdo
¥pHamad BUY  EHHEH
025K OJOHILBLH2WN
-Hdauo¥Me W OJONDIIRHL
-adoar  ‘sueedodHIRT
-0 | BEHIBHE OI0MI3h
SHIRWALEN MWETOLIW e
qLATErE

FIHONEE SMHAHIO
qIEHOEAIOIOH  MNHLIEW
-a3IPM HIDJELQO € HHH
-pHE EHHahAQO 23020




IMepeuenh HUEHITHLLE CPEACTE MO ANCIEILTHHE

aBnicman MATeMATHE
Tabnuia 2
-
Mo ATHMOPCRARY, Kparkan xapaxTepHCTHER OIEHOTHOD Hpegerenicie dk:
k= OLEHOYHOTO CPel- i i HOYHOT( CPEOCTRA B
CTRA o DOC
1 | Komrpomssas (ca- | CpencTso nponepxd yMennii TpUMERRTE | KOMIEET KO-
MOCTOATEILHAR ) NONYYEHHBE IHAHHA LA PelleHi qangd | TPONBHBI 3afaHii
pabora ONpeIENEHHOTD THTIE N0 TEME HIlH pasje- | mO BAPHAHTAM
(KP) Iy
2 | PacaeTHO- CpencTeo OpOBEPKH yMeHiH npEMeRATE | Kommmesr FAMALHHI
rpabE=eckat pa- OMYHEHHKIE SHAHAA 0 Japanee OIpe/is- A BEIIO/IHEHHA
Giorra nepnoli METOJMKE [UIA PEMCHHA 3aiad | pacierHo-
(PTP) W SAMAHAT 0 MOTYIH FTH W CIIHILTH- rpadmseckoll paboTh
HE B DEnan.
CpeacTBo KONTPOJIA, OpTAHH3OBANEOS KAK
cnenMansRad  Oecena  MCNATOTHHSCKOTO
Veruuii onpoc | paboTHuEa © ofydaiomuMca HA TCMAL, Bonpock ne
3 cofgceloBarne, | CBASAHHBIE C HIyHaeMoi NHCIHTUEHOE, 1 TEMAM/ PA3TETAM
(YO CUMTARHODE WA BhMcHCHME o0hLeMA JHCHHILIHHBL
JpaEil 0By IAOMErocd N0 ONPCIC/SHHe-
Ay paIiEny, TeMe, npodnene o T.1L
CHCoTeMa CTAHIAPTHIHPOBAHHELN sanarnil,
4 Tect [O3ROMIAKIAS ABTOMATHIHPO= Do TECTORRX
(T) BaTh NPONEIYPY HIMCPEHHA YPORHA IHa- sagaHui
Hui B yMerHE oy Iarmerocd.
5 | Dgsamerannopsse | CpeacTso MpoBEpkHl spuHHlD, yMeHHil, Ba- | DJRIaMEHAIHOHHLE
GHAETE BRikoB, MOaeT BEMOHATE KOMIIICKEC TE0- OEneTHL
{2B) PETHUCCKEX BOTIPOCOR, 3RMAY, npaxTrue- | [lxana ongHHEBARAT I
CEHX 3a7aHHH. ONpOUEnypa NpHMEHRE-
HHH.
TIpomemyTOHHAR 8TTE- Sxzamed (3 ) 13 yerro (¥}
| crauns (ILA) 3ageT (3) 2y ncsscaHo (IT)

1.1. Hasnagenwe: Menons3ayioTes A4 NpoBeneHIEA MPOMERYTOHHOH

Odopmiaenie B ONACIHNE ONEHITHLIX CPEICTE

1. McAMeHANHOHEBIE THAETH

maEe "BRcmat MATEMATHED .

1.7. PernamenT 3e3aMenat - Bpems B NOATOTOREY T

- Cripcol KOETPOS: YOTHEE OTRETEL

arTecranuy (TLA) no fHCuMR-

EAHCOB OTESTOR - A0 43 MHH.

1.3, [[xana ongHABAHES:
w(pramao"- SCH CTYACHT DIYDOKO B NpOtHe OCEOMIT BECh MATEPHAT IPOTPAMMAL o0 y<enH, 1=

yepILBEAHINE, NOCIEINBATENERD, rPAMOTHO H OTHHECKH cTpofino ero HANATALT, HE HTPYIHAETCR
¢ OTDETOM [PH HIMCHEHHH 3AaHHH, cpOGOTHG COPABJIRETCH ¢ JANATAME H HpPARTHISCKHME 3z~
HHAMH, PABHIBED DOOCHOBRIBACT NPHAATEIE PEIIEHA,

"Xopomo'- eciH CTYACHT TBEPAD IHAST MporpaEMMHEL MATEPHEN, TPAMOTHD 0 N0 CYIIECTRY el
WITATSET, Be NOMYCKAST CYIECTREHHBIX NeTOUHOCTEH B OTRETE Ha BOMPOC, BIANCST HeodxX0 HME
MH YMEHHAME H HARBIKAMH IPH EEIMCHTHEHNH TPAKTHYECHKHN amaHKi.



"V joRnerBopHTEIEHe" - CIH CTYIEHT OCBORT FoNikHO OCHOBHON MATepHAN MPOTPAMMLL HO HE
JHAET OTETBHEIX TCM, IONYCKACT HETOTHOCTH, HENOCTATOMHO NPABHALHER (opMYTHPORKEH, Hi-
PYIACT NOCHe/0BaTeHOCTE WATOECHAA TIPOTPEMMHEOTO MATEPHANA B HCIEITHIEACT FATPYAHENHE B
BEITIOMHEHAN NPAETHIECKIN 3 JAHHH.
“Hn_t.'mmﬂmpmmhnn" - ecnmM CTYMEHT He 3HICT ypaYHTEIRHOH HACTH OPOrPEAMMHOIT MATE-
pRana, AOMYckaeT CephisHbIC oumGKH, ¢ BOMLIAMH 3ATPYIHCHHUANMEA BEITIOARSST NPAKTHYECKHE
SAAH A
Kamnoe 3aaHRe SKIAMERAIHOHEOND GHIeTa ONCHHBACTCA OTENEHO. OGme#l oueHKOH TBIH=
&Ted Cpeiues IHAICHHE, OKpYrAEHHOS IO MeROTo IHASCHHA.
K OMIIEKTEL 3K3aMEHAIHOHHEX GHICTOR BRAONACT 10
ragmoMy pazpeny 25-30 Gunetos (XpasATCA B LEHTPS
MATCMATHISCKOrD OBpaIOBAHH),

THIOBRIE BAPHANTEI GRICTOR NPRIATAOTCR.

MHHHCTEPCTBO HAYEH W BRICIETO OEPA3OBAHHA POCCHACKOH OEJIEPALIHH
OEFPAJTLHOE FOCYAPCTBEHHOE ABRTOHOMHOE OBPAIOBATENBLHOE
VUPEX TEHHE BRICTIEMD OBPASOBAHMA
«MOCKOBCKHIT MOMHTEXHHUECKHI YHHBEPCHTET»

(MOCKOBCKHH IOJIHTEX)
,—_—_ — = _—:—— == = —
ragynpreT Gazonire KOMOETEHITR, xaieapa «MaTeMaTHKs

MpcupArmss  «Buican METCMETHELS
CproBaTensNER TpaTpasME 29.03.04 _ TexHONOrHE Xy J0ReCTREHHOH ofpaloTER MATCPHATIORB
Kype |, comectp 1

JKIAMEHAIHOHHEIA BHIET

., OnpefenHTend B HX CROHCTRA.
. YHcnopas NOCIEN0BATENEHOCTE B el npeen.

1
x
1 2 -1 2}
3. PemATh MATPUHEDE ypaBHeHHe A=, cClH A:[i l]‘ B=[ J
LS

4. Hafira yron MemIy BeKTOpPanH F=(-2-2H b=(201.
.2].2
=

144

HafiT npORIBOMEYI0 hYHKIH, 3a5anH0f NapaMeTpHHecK & = i!_:‘ o
+
6. Haiigame skCTpeMyMEl PYHKIHE ¥ = -2t

Vinepaieno Ha 3aceIaH gabenprl eMareMaTHERR &% 2021 r., mpoTokon Ne
Jas. xadenpoi I.C. Kyxoss / !

MHHHCTEPCTBO HAYEKH M BRICLLIETO OBPA30BAHMA POCCHMACKON OEIEPAIIMH
GEIEPAJLHOE FOCY IAPCTBEHHOE ABTOHOMHOE OBEPAZ0OBATEIRHOE
VUPERIEHME BBICLIET O OBPAIOBAIA
«MOCKOBCKHH OJATEXHHYECKHA YHHBEPCHTET»

(MOCKOBCKHH MOJIHTEX)
e == = e = == — o]
Dy nETeT Gat0BsN woMneTeHu, katenpa «MaTemaTHrin

JlacuunaAsa o BrIciad METEMATHEDS
OipasopnrensHns mporpamua 29.03.04 - TexHONOTHS XY IOHECTBEHHOH ofpaboTHH MATCPHATOR
Kype 1, cepectp |

FKIAMEHAITHOHHAKIN BANET

1. Mpuetinas xoMOHHALINE BEKTOPOE. Bazpce, KoopnWHATR HEKTODA.

2. JluibdepeHmapyeMOCTD, ARDGHEpEHIMAT, reoMeTpHHeCini CMBIC THpPepeHIHand.
37



1. PellHTH CHCTEMY METOIOM 00paTHOR MATPHILH {I‘ +2f1 s

ZIl - 3 412 = [1
4. [lowasats, 410 Begropel m =(L-12}, =203, 7=(-2,-11) obpa3yiiT Gazic B IpOCTPAHCTRE.
5. [pamas { TPOXOIHT MepEd TOUKY A(4:5) mEpRIEnsHO BeKTopY g ={13). Tpavas 1, OPOXOIRT

qepes ToUKY B(fd) MEPNERIMKYIAPHO BEKTORY 7 = (=2.3). HaifT TOHKY NSPECETCHMA TPRMELR.
ql‘ﬂ-r 5 T
6. BrrmcanTs peien NocHeloBaTerLH0CTH g'ﬂﬁ-

VIBCpKICHO HA 3ACETANHN wadenps ahareMarHEay « » 2021 1., NpoTOKROT No

3an. kaeapol [.C. Xyxona [ /

MIEBCTEPCTE HAYKH i BMCIErD ofpaiosanid P
MockoBCKHi TOTHTEXHHYCCKHE YHHEEPCHTET

MueTHTyT BatoBss KOMNETSHIHHA

Kadenpa mareMaTHER
Tncoummma «BRICIIan MATEMATHERS
Ilns cTyAeHToR 2 - r0 CEMECTpA
HAINPABENEHAR NOAT0TOBRH 20.03.04

FrraMeHanRoHnLI GaaeT

1. TlepsouGpasHad, HeoNpeIe e HILE HHTErPAl. Tafnnia OCHOBHBIX HHTSPAIOE.

5 PurmmcuTs Beonpenenennsit maerpan | e rf —
- =X

&0
1 Bame/Ts OnpeencHid uaterpan  [3sin’ xeos xdv.
[
4. Viasorre, Kaxofl #3 HecoDCTREHHEIN HETCIPATOE ARMASTCA CNOLAITHMCH

Tra, Jde .

Y TpepiIeHO HA SACENAHHN gadeapnl shMaTeMaTRERR & % 2021 r., mpoToKon Ne

Sas. kapeapof [.C. Hyposa !

MHHHCTEPCTBO HAYKH H BBICIUETO OEPASOBAHWA POCCHIACKOH OEJEPALIMH
@ENEPATBHOE TOCY TAPCTREHHOE ABTOHOMHOE OBPAIOBATENRHOE YUYPEAJIEHHE
BBICILIEND OEPAZOBAHMA
MOCKOBCKHI IOJTHTEXHAYECKHI1 YHABEPCATET»
(MOCKOBCKHH NOJHTEX)

— —

5.__1_ — _ =" __::—_ ===
daxyILTeT GAI0BH KOMNETEHIMH, xadenpa «MareMaTHEAR
TNucimmunaa  «BRCIIAR MATEMATHEAR
Ofpasosatennns nporpamsia 29.03.04 - TexioTorng Xyo#ecTReHHOR 05padoTiN MATEPHATOD
Kypc 2, cemectp 3

IEIAMEHATHOHABI BHIET

1. OCHOBHKE NOHSTHS TEOPHH OORKHOBEHHEX ArdnbepeHIHATEHEX ypapHeHHA HepBOTO NOPRAIL-

KA.
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7. Pemmrs ypemmenme: ¥y —2)"+y=1x.

3. Pemmrs ypanpeHme _}-"+l=,‘f2 Inx.
x

1o
4, HeceaenosaTs Ha CXOTHMOCTE PE E[z‘"“] :
n=il, 30+ 4

VIRepEICHD HA 3ACETAHHN gaenpel «MareMarneay «_» 2021 r., npoToxo No
Fan, Kaeapoi [.C. #yxopa / !

MHMHMCTEPCTBO HAYEH H BRICLIETO OEPAIOBAHIMA POCCHICKON $ENEPALHH
!IJE,ILF,PAH]:HE}F. FGCYMPCTEE.HHGE ABTOHOMHOE OEPAIOBATEIBHOE VYPEAIEHHE
BEICINETD OBPAIOBAHMA
«MOCKOBCEKHH IO UTEXHHMECKWA YHHBEPCHTET»
(MOCKOBCKHI IOJIHTEX)

Fﬂ:__ — - __:IE__

(DRKVILTET DEIOBRIX EoMnercHiiH, rapeapa aMareMaTHRRS

TMucumnamsa  «Buiias MATeMITHER

Ofpasoparenkran nporpasva 29.03.04 - TexHOIOTHS Xy A0MECTREHAOH 0OpaboTHR MATEPHATOR

Kype 2, cemectp 4

FRIAMEHAIHOTHBIL EAIET

1. Knaccuseckos W CTATHOTHHECKOS OIpeieTeHHA BEPORTHOCTH OARNCHMR CTyJaiHoID cofnITHA, CRAOL H

PEUTHIHE MEKILY HUMH,
2. TlocTpOSHKE AOBEPHTEALHOTD NIFTERRILL IS MATEMATHYECKOD OAHIAHNE OPH HIBeCTHOM CPefHesnil-

HYECKOM OTRACHEHHH.
3. B mapran 10%% HecTaHIAPTHRX neranef. Haynasy orofpanst 3 neram, CocTanuts HE0H pacnpeaene-
MR “HENE CTAMIAPTHEX TeTaneH CPem oTofpaii.

4. Ilna cTarHeTHUECKOTO PACHPEICHCHHA EHEEDPRF

*
,
i BEBOPOAITI0 CPENIIOR H MCTIPARNEHHYIO AHCTICRCHA I

Y IRep#aSHD HA 3aceANNH Kadephl eMaremarasar «_» 2021 r., mpoTokon Ne
Sap. xadenpod [.C Kyxong [ !

& Lo
1 3 3 2

KoMiLIeKTbl TeCTOBLIX 3814 I # KOHTPOABHBIX pabor (T, KP)
{117 GUHEHKH KOMIeTCHIHA OTIK-1)
no JEciAniEe _ PBhiClag MATEMATHEL

[ HEH S ERCEA HIG JHCUEILITHREE] )

1-L1ii CceMECTD

1. Haffrw ssagerna maTpinsoro Muorodnena F{A)

viniioonaago "t D
flz)=—x"+2x —.'-r-.i-l~..-§—[3 1]
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2 0 & 1 =5

3 =] ¥ 2 4
2. Hafime [ n EHHEM K qATOMY B
PEHT MATPHLL FRHBCR M K CTYTIEH My BHOY ¢ 2 & -3 'HJ

11 -3 13 § 17

g 2
3. BrasucIHTE OnpeNenurenh NPHBEISHHCM K CTYTIEHUATOMY BHIY ‘3 -5 3 I

2 1 -
4. Hafimn matpriry, ofparayio gammol (). PempTe MarpisHoe ypasheHae (G)
1 2 1
2 -3 5
e |3 =5 3 {ﬁ}[_la f},‘ﬁ':[s 31 1])
2 7 =1

& PeuETE cHOTEMY YpaRHeHHH. YKa3aTh 001ece B OIHO HACTHOS pelmeHyE (a).
PeIiTs CHCTEMY ¢ HOMOMEIO OOPATHOH METPHLL H 110 dopatyman Kpamepa (6)

4x, +9x, —5x, -8x, =5 X +2x+x=5
{a) 43x + 7%, —2x, —dx, =4 (6) 43x, —5x,+3x, =-7
2x + 55, +x, +3x, =3 2x,+7x, %, =13
I Paciucars pasIOMENHE BEKTOPA X TI0 BEKTOPAM P,d.F
x={5-12,1}, p={L-30}, g={L-11}, r={0.-1.2;
2. KonniBeapHs! TH BERTOPEL pug?
a={2.0.1}, b=1{-2,31}, p=2a+2b, g=3a-26

3. BRMHCTHTE NAOIIATS TaPaielorpania, TOCTPOSHHOTD Ha BCKTOPAX awb a —yron MmewIy
BEKTOPEMH [ H g

E=ﬁ+&,5=;—ﬁ, m=2,m=3, o

i
4

1. UYnenomas MOCHEAOBATENEHOCTE, Tlpeen arencBol notie1oRaTe/IbHOCTH. BecKopcuno Manse B fecko-

HEuTo BoNLIIHE NOCTEADERTENBHOCTH. HHeno £.

Haftrs mponssogyso QYHEUHH ) = 13
3. Taww sextops ={1‘,3],E =(L-3),e= (—1;3). Mps wawom suanens & BeKTOpL

p=d+ ab, § =a+28 mouHAcapHLL.

Tanauue 0o MAETEMATHHECKOMY AHLIATY
1. Hafits npousRoIuyo y, :

Jx

El],}?—arci,g“ln:_l_z ﬁ}y=(¢'§}
L |

B) 5&11{::~1y}+3:-=?x r) x=¢" cost, y =& cost
¥



3. Halfra lim [L—l-]
==l Y E!III:-TE.-T

1
7. [fpoBecTH ONHOE HECIEROBANHE H NOCTPORTE rpadux f(x)=x"+ =

1. BreaHECIHTE NPEUETR:

| it 2, lim E:% 3, fim (1-3x)""
A=h ]"' +5" J—rﬁl E =]
2. BaMecaHTE MPOHIE0AHBIE
cosbx 1 .
, yE——— 2. y=ant ; In2
LY S (ize 1) i e e
?Hmpnm’n gha: L S 2
2 e T i Jx+2
2, HafiTa npencnsl:
R el o L 28w +3
n—un':1+ ] {.2 .F‘I} n-u:- -\IIII'!+5+H
3) hm[?‘”i 3] 4 timn( Vb7 +1 -]
2n +1 Hape
0, x=—x
3. HMecnenoBaTh HA HENPEPHIBHOCTE i BR{NOTHHTE TepTes: ¥ =+ sinx, —r<x=<0
T, xz0
2-0ii ceMecTp

Jamanue 00 WETETPATAM
BLMueIiTE HEONPEIeTeHHbIE RHTErPAILE

elx - : dx
2.[x-27dx 3. fefcosxdy A [———z Jxex
e jx je'eo I o T Jxcos

e x—1 x+1 dx sin’ x
e | de 8. 9, 10, o
j:L"J.Ltin,nrﬁ j:..-',1:+1+1 75 ’+3 I;h_xlmﬁnx Icuszr

Buuue.rlm onpeieieHHbE HHTErPaIkl

sy 8 dx
1. e 2. Detdc 4. —..,r——‘ N -2
FSEm XCOSXE -II.J.=H-= |:_I }E { T+].".I 5 E+ 3:_2

L

1+x° -2 Lx? +2x 2
& T g [ d 9 [—=—dx 10.]v4- ? g
:Izr]?‘-l:!g:t EEE +5) ju o+l {'qlllrl-_'l.' £ *

HecolicTReNHbIC HETELPAIE
|. YEE®NTE, KAKOH 03 BecoBCTReHHEIN HHTEIPANOE HBIRETCR CXOTIMMMCA

?-u";:fr. T, ]:J:T.in
| '

2. BEMMCAATH HITETPAT, YCTAROBHTE CI0 CXOIHMOCTE HITH PAcKOTHMOCTE _[ 1+
.JI.'
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1. BEIUHCTATE HHTECPa, YCTAHORHTE €70 CXOMEMOCTE HTH PACKOONMOCTE nj'Jlﬂ xiix
]

4. BLITHCAHTE HecODCTBEHHETH HETETPAR }I—F. . YCTAHOBNTH €70 CXOIHMOCTE HIE
[T

PACXOTHMOCTE.
e
5. BarmennTs HecoOCTREHHKI HHTEIPAL j'_z. , YCTAHOBWTE €ro CXOIHMOCTE Kl
-1
pECKOIHHOCTE.
‘edx
1. BLrmcIHTE HecoDCTBEHHELR HHTErp j_a YCTAHOBHTB e0{ CXOEHMMOCTD HIH
X
]
PACKOMMOCTE.
3-uii ceMecTp
Pajea
HeoneAoEaTh Ha CXOIHMOCTE PAIEL
sin’ n = ]—sinn o -3 @ S = 5
1. ., 23—, 1 . 4 ; . 3= .,
EI n* o+l En’ +10 .-‘E 5" : Eﬁ+ ?]
m 2" sl 2n+1 Y = 4n' -3 « In’ 3n = 10
6. ¥ —, G 7 : S W —
.:£-1 n El[ﬁn-]-#] i +3 EJ n gll[ﬂ-l-l}lnlli.r:-i-l]

BLigcHETE, CXOTATCA TH AGCOIIOTHE, YENOBHO AN PAcX0/IHTCH pE0
- e s _ AR A, R b - 13
e ot g it 2V @rD o s 5 5 O

= | -hliﬁﬂ-‘-z}j: g 6 SR 'H:,;lg,ﬁ 1
E] |::_.H‘+1.:|

e [EH_I] ,

3. HafiTs RHTCPEAT CXOJHMOCTH PAIA H HCCIEA0BATE SI0 NOBEASIHE Ha KOHIAX HHTEPEATA

s n(xY
CXOMHMOCTH E——[—] ;
nim+ 102

4. Paanoscats B pa Tefinopa no CTCOCHAM X dyurmmo  f(x)= , HCIOMB3YA

' —Sx+
TOTOBOS PALTOMEHHE,

5. PasnosenTs B pan Tefinopa mo CTCNSHAM (x=m/2) hymrumio  flx)=cosx,
HENOMEIYH [OTOBOE PASNOMSHHE.

Jamamue 00 0OBKHOBCHILIM JH{{epemmaIhHLIM ypaBHeHHAM

JAJAHHE 1.

VoTagORNTE COOTBETCTEHE MEKTY HOMEpOM YDABHEHHE H £10 THITOM
1} & +2y=x'sinlx 2) (1+ " sin2x Jix—2y cos’ xdy =0
3) y’—%:!;ﬂ 41 ¥ 3+250 Y =234+ 2y,

- YpABHEHHE ¢ PAIENMOMHMHCH IEPCMEHHERM ",
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- mumeitnoe mRAMbEPEHIHATEHOE YPARHEHHAES,
- YpHEHEHHE B MOJHELX nahdepeHIHANIY,
- ypasuene bepHymLIH,
- ypABHCHNE, NPABOAIEECH K OIHOPOIHEMY
JATAHHE 2.
flano YpaBHENHE MEPBOrD [OPMIKA (Sat +x')de— (3" -5x°y)dy=0 B fopue, comepaamedi
anduhepeHIEANTEL. TIpHBEEATE €0 K BRI, Pajpeimentomy OTHOCHTS/IBHO NPOHIBOIHOH.

[ Orer 1 |
FATAHHE 3.
Nano ArddepeHUMATEEOE YPARTSHAE ¥ =(2k+3)x*, Torza QyHETEA )= 25" EBIAETCH &r0
pemenHeM npH K, PaBHOM:

[Oteer '| B
JAITAHHE 4.

OGmmii marerpan mnfiepeHIHATEHOTT YPARHEHIR ¥y = Ei HMEET B
x
| Ormer | |

JAJJAHHE 5.
Viaswcre HHTETPANBHYI0 KPHEYIO PElcHHs sagaun Koms 1na O0EKROBEHHOTS maddrepenHATE-

soro ypasrenks 1/ =y -L M= 2.

¥

BAPHAHTHI OTBETOB: DA 2B HC 4D

3AJAHHE 6.

Jlawo mdybepeHIMATEHOS YPABHCHHE BTOPOTO NOPRIED 3 =x' +x. Torga ofimee pewemne
A HMEET BHJI

BAPHAHTREI OTBETOR:

1 1 1 a1
1} y:l—lx‘ +E.T!' +Cyx+ Gy 2) }"_'EI "'EIE +Cx+ 0y

3) y:%x'+%r’+€,x+ﬂ, 4) _!.-=ﬁr‘ +2¢° +C)x.

3ATAHME 7.
Pemesme sanaus Komm 3" =2x+], y{0)=3/(0)=0  H“meeT BHI
BAPHMAHTEL OTBETOB:

3 T k] 3
1}}?5§+11 2}y—i+%~ 3]y=i~+:c’ 4) y=——X.
ZAJAHHE 8.

Tlano madiepeHIHATEROE YPARIEHHE BTOPOTO nopagea 2xy"—y' =0, TOrmAEro ofiiee peliente
MMEET BIL

[ Oreer | i
JAJJAHHE 9.
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flano mahdepeRImAnEROe YPABHEHHE BTOPOID NOpAIKA yetgdx +4)' =0, Torna ero obimee pe-
(IeHHEe HMEET BHA

BAPHAHTEI OTBETOB: 1) y=0,23C;sindx+ G, 2 p=-C cosdx + 0,

3) y=C sindx + 4) y=-C sindx+C;.

3AJAHHE 10.

KopHH XapaKTEPRCTHIRCKOND YPARHETHA DA ky=ks=-1  ky,=%2, Torna dymnames-
TANRHAA CHCTeMa perncHui maEeHnoTo OIHOPOHOTD udipepeHIMANEROTD YPABHEHEA ¢ TOCTOAH-
HEDME ROMHUITHERTAME Dy neT HMCTh BHI

BAPHAHTEI OTBETOB:

1y =, yp=€, yy=cosdx, y,=sindx

2} w=e", Y =e™, y= e, W =e™

W) y=e, ¥ =¢™*, y,=cosdx, ), =-sinix

4 y=e, _p1=xe_”, y:,_zeh, _].-'*Fﬂ_h.

JATAHUE .
KOpHH XapaKTepHeTHICCKOTD YPARHEHHT PARKLL k =k, =5 Kk ,=>5%l Torna obmec permeHme
MMHCHHAOrD oAHOPOIHOTD ARpepeHIHATEHOrD YPABHCHHA © MOCTOATHEMA KosduiEenTany Oy-
T HMETE BHT:

| Orer | =
JAJAHHE 12.
HapecTea gyHoaMcHTATbHAS CHCTCMA pemeHEH 0JHOPOIHOTS muHeltrore audebepeHIHANEHOTD
vpaseEna: ¥ =l M=% J= . Toraa uacTHoe pelIEHHe YPABHEHHS, YAORICTROPRIOMCS
nasaneae yenosssd p(0)=2,  ¥(0) =-1,
»"(0)=~2, passo:
BAPHMAHTBI OTBETOB:
) y=2+3—x 2) y= 3 x=2x 3 p=2-x—x' 4)p=2-x-052
JANAHHE 13.
Gyuxuma y= e’ +C xe” AnmgeTcs ODIHM PRIICHHEM AHHEHHOrD OnHOpOIEOTO AHddepernH-
AMBHOTO YPARHEHHA C NOCTONHHEIMH koodHIHEHTAMI, TOTAA €70 XUpAKTEPHCTHHECKOE YPARHE:

HHE AMECT BHJ
BAPHAHTHI OTBETOB:

1) k2-1=0 2) kK -k=0 3) BE42k+1=0 4 K -2k+1=0.
JATAHWE 14.
Obmee pemenne M pepeHIHATEHOTO YPARACHAR 3 +4y 43y =0 HMeeT BHA

| Orrmer | |
JATAHHIE 15.
UaerimomMy — PEmeHHI  THHCHHOrD — HEOIHOPOAHOMD mahepeHIHATEHONG  YPABHCHHA
3" =3y +2y=2x-1 0o BUIY T NPABOA YACTH COOTRETCTBYST (YHKIHA
BAPHAHTEL OTBETOB:
1) p,=dc’ +Bc Dy =Ax+B 3y =4 4) y, =Ax* +Bx+C. .
3AJAHHE 16.
Tako MHHEiHOE ReoAHOPoAHOE MifHfepeHIHATEHOS YPARHEHHE & (OCTORHHLIME KO3 RIHeHTAMHE
25"+ +2y=xe’sinlx. 3amucaTs BRI YACTHOTO PElNCHHA HeONpeneneHARME KooHpHIHeH-
TaMH

| Ommer | |
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JAJAHHE 17.
Jlano MHHEAHOE HEOMHOPOLHOE mufpepeHIHANRHOC YPABHSHHE © HOCTORHEEME KoxpHITHEHTAMH

¥ +dy=2ctg2x, B xaxoM BEIS CHEQYeT HCKATE TWACTHOS PEMICHHE HeOHOPOIOre YpapHeHH”
METOOOM BAPHALIHE TPOH3BOIEHE MOCTOSHHEX 7

JAJIAHHE 18.
Pemenne Kpaepoii 2a03a4H y=2x+], 0=x=35 w=1, ¥3H=9/2

AMesT BHI

5 2 ! 1

BAPHAHTEI OTBETOR: 1]_1?-—'-?:3—+£2--—3.1’+] zu:r?ﬁ—_:un 3)

2
2 ¥ 10 ¥
=" 4 —=—x+] 4y p=—+—+—x+1
prochpradl. I gNa g
IAJIAHHAE 19.
Ofmee pelesne cucTeMs TidpepeHTHamhHEX ypaBHcHH {y‘, =ae
¥»=In—-n

HaeeT BHO
BAPHMAHTEL OTBETOB:

y =Ce" + Ce™, y, =™ +C,e7,
1 2

: b %EF:: ~Ce™ ] L]": = _% Ce™ -Cye™

=g+ C,e™, ¥ Eae
3) 4) 2

¥y = %ELEB 0™ Py _EG‘EU FCe ™,

Yerseprhiil ceMecTp

Jananue No TeopHl BEpPOATHOCTE 1 MATCMATHIECKOH CTATHCTHKE
ZANAHHE 1
KouEmecTn0 cnocoboR PAcTpencieHta TRex MpH3OBEIX MECT B OJUMMITHAJE TI0 TEOPHHE BEPOATHO-
credi cpemn 10 ySacTHHROBE paBHOd
BAPHMAHTEl OTBETOB: 1) 120 2) 720 3) 240 4) 1000
JATAHHE 2
M3 ypuH, B KOTOpOH HAXOJATCA 6 Genem B 4 UepHEIX NAPA, HIBEKAHT Hay ATy 2 mapa. Torna
BEPOATHOCTD TOTD, Y10 ofe mapa GyayT DenbiMH, PABHE
BAPMAHTEI OTBETOB: 1) /3 1) 2/3 D4 4)14/33
JAJIAHHE 3
B kpyr pamayca R OGpomiena TOUKA. Torna BeposTHOCTE TOTO, YT0 OHA TONALET B JAMITPHXCBAR-
uyio ofnacTh, paBHa

BAPHMAHTEL OTBETORB: 1) 1/2 23173 3)l/4 4 1/6.

FATAHHE 4

Hecommectase cobpria A, B,C ae ofpaiyioT HOTHYIO rpynmy coGLTHE, ecTH X BEPOSTHOCTH
DHEBHEL

1) P(A)=2/3, P(B)=116,P(C)=116 2) P(A)=1/3, P(B)=1/2, P(C)=1/6
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3) P(4)=1/4, P(B)=1/3,P(C)=1/6 &) P(4)=1/4, P(B)=1/3, P(C)=5/12.
BAPUAHTHI OTBETOB: 1) 2) 3 4
JAJNANHE 5

Bpocarot 2 MoneTs. CoBLITAR: A - repl na neproi MoseTe, B- undpa Ha BTOPOH MOHETE ARIAKT-
CH:
BAPHAHTHI OTBETOB: 1) HeCOBMECTHEME 2) corMecTHRIMHA

3) HE3ARMCHMEIMH  4) 3ABECHMBDMH,

FAJAHHE 6

Cryaent snaet 20 BONPOCOB NPOrPAMMES B3 30. Torna BepOATHOCTS NPABHITEHOTD OTBETA H 3 Bo-
npocd paRHa

BAPMAHTEI OTBETOB: 1) §7/203  2)8/27  3) 19/75  4) 146/203.

IANAHHE 7

B nepeoit ypre 6 Gemsix ¢ 8 uepHBIX WapoB, BO propoii 7 Genkix ® 3 HepHBD AP H3 naymasy
BaRTOl ypHEl BRMHYT OJHH AP, Torna gepoaTHOCTE TOTO, 90 9T0T Map opaEeTes DenkiM, pABHA

| Oer | |
IATAHUE 8

Cobermie A MO®RET HACTYIHTE JIHIIL NPH YCAOBHH NOSRIEHHI oaEOTO H3 2-X HECOBMECTHBIX CO-
Gerreil B, & B, ofpasyiolmx nomnyo rpynny. HasecTHE BEPOITHOCTER P(B)=2/3 W ycnoRHHR
seportaocta Py (4)=1/3, P, (4)=2/5. Torm peposTHOCTS cobbrma A pamna
BAPHMAHTBI OTBETORB: 1)16/45 2) 28/45 3) 22/45 4)17/45.

JAJAHHE Y
TMuckpeTnan cryuaifas BeTHYHE JLLAH IAKOHOM pacnpeisIen i BEpORTHOCTER
1 3 5

P 01 03 06
Torza cé (yRKINA PACTIpETIeNSHIA BepOATHOCTEN F(x) smeer BHn

BAPHAHTHI OTBETOB:
0 npu  x=1 0,1 mpu =1
03 mpu l<x=3 04 mpu l=<x=3

Q) PR 06 npu 3<xs3 2) F[“:Ilml npy 3<x=3
1 mpu x>3 0 mpu x>35
0 npu x =1 0 np x=1

: 0] mpu 1<x=3 . 01 #pu l<x=3

B FE=104 npu 3<xs3 DFE®=103 ppu 3<z53
1 mpu x>3 06 mpn xE3

FAJAHHE 10

Henpepsienas ciydaiias BETHHITHA 3371453 uHTErpankHOl dyHKIe

0 mou x=0,

pacnpeeneEa BepoaTHOCTel  F(X) = /9 mpu O<xs<l,
1 npu  x>3,

Torma moTaocTs seposTroctedi f{x) mmeeT Ban

[ Orzer '.
JATAHHE
[padiis MIOTHOGTH BEPOATHOCTEH f(x) nokasan sa pucyske, Torna anauerue d
fh
ER
1:I|I F



PARHO
BAPHAHTH OTBETOB: D05 )1 3] 2 42
JATAHHE 12
TucxpeTas cyuaiiHas Be/Ta-THHa J0HH IAKOHOM PAcTIPEaeICHAA BCPORTHOCTE
X 0 1 3
P 02 03 05
Torna of MATCMATHICCKOS OMBIAHIE 0 JHCTIEPCHR PaBHb]
[Omer |
FAIAHHE 13
BepofTHOCTE [ORENEHHA cobpirug A B 30 HelaRNCHMEIX MCOEITAHRAX, NPOBOTHMEX o CxXeme
Bepaymd, pasaa (,6. Torla mHcnepeHs 1A MOARMEHHI JTOT0 COOLITHA pasHa
BAPHAHTEI OTBETOB: 1) 0.24 N1 372 1L
IAJAHHE 14
HenpepeBHas CIydafAal BelTHTHH pacnpeneneHa PABHOMEPHO HA parepsane (6, 10). Toroa ef
MATEMATHISCKDS OHAHKE H IHCHEPCHA COOTRETCTREHHD PABHEL
[Ommex |. |
3AJJAHHE 15
Henpepunmai cTyHadRAR RETHIHHA ¥ moruEHeHS HOPMAMEHOMY 3AKOHY PACNPEASICHHA C MaTe-
METHHECKEM omuaanamen M{A) =a= 20. BepostHocTs € NONATAHAS B HHTCRBAT (20, 25) pasAa
{4, Torga BEpOATHOCTH f NONATEHHA B merepsan (13, 20) pasHa
| Orser | =]
JAJIAHHE 16
CTATHCTHE2CKOE PACTIPEISICHHE BEIDOPKH HMEET BHII
X, 2 4 5
", 2 5 T ]

Toria CTHOCHTS AL SACTOTS BAPHARTEL X, =4 parHa

JAJNAHHE 17

[o exiGopie ofbema n=100 nocTpocHa THCTOTPAMMA UacTOT,
£
#|
Ia = : |

4 8 12 16 =
Torna sHaMEHES J paBHO:

| OTBeT | ;
JAJAHHE 18
Hagpecrio cTATHCTHYECKOES PACTIDENSICHNE BEIGOPRE
X 6 7 10 12 13

n 5 6 &8 7
Toras ed nwbopoasad cpenias X, pasHa

[ Orser | ]
JATAHHE 19
JTana sebopka offbema . Fem kacsii 2MeMenT BxGOPKH YMEHBIINTS B TPH pasa, TO BEBOPOY-
HAA cpesHAR X,
BAPHAHTEI OTBETOB: 1) He EIMeHHTC 7) yMeHBLIIHATCA B 3 pasa

1) ypeawanTeR B3 pasa 4) yMEHBIIHTCA B 9 pas.
47



3AJMAHHE 21
BrGOPOMHAR CPE/IHAA R JATHOTG CTATRCTHYECKOTO PACOPCIENEHNA BEDopKE
x e 4 5 3 10

B 7 14 8 7

papna ¥, =6. Toraa sRGOPOUHAS JHCOCPEIA D), pasnz
BAPHAHTH OTBETOB: 1341 2)2.20 3) 1,025 4) 6,25
JAAHHE 22

HafiTy gonepuTenbHbl HETCPEAN ALE OHEHEH © magexaocTein ¥ =095 ReH3BECTHOTD MATEMATH-
QeCKOro DEMAHEA HOPMANSHO PACTPENEISHHOTD NPHIHAKA X reHepanbHOH COBOKYITHOCTH Xg,
somy WiBSCTHB OOBeM Bebopxn 7 =30, BEOOPOUHAR CPEMHAA X, =2500, cpexmee EBAIPATHTC-
CKOS OTKIOHCHHE TCHEPATBHOH COROKYTIHOCTH g =100, KBaHTHIE HEOPMATBHOID par:npe}xcnﬂm
¢ = 2,58,

 Oreer | |

O1eHEa £OTTHTHOS BRICTABMRETCA CTYICHTY aa 95 — 100% npasuILHLX OTBETOB,
OLEHKS «XOPOIIoY - 34 He MEHes 75% NPABHIBHRX OTBETOR;

OTIEHKA 4y L0BICTROPHTEIERD - 33 HE MEHEE S0-60% NPABHILHELS OTBETOB;
OUERE: ¢HEYIORIETBOPHTENERD - 34 MEHEE 50 % NpaBEANLREX OTBETOB.

Kowmuexrt sonpocos (YO)

JHHENHAS H BEKTOPHAA AJTEBPA

MATPHLEL, THIEL MATPHIL.

Onepaiiis ¢ MaTPHIAME, HX CROHCTRA.

VMECHEARE MPAMOYTOMEHEN MATPHIL.

Marperemad gopMa JANHCH CHCTEMEE IHHEHHAX ATrelparieckny ypapHeHIH.

OnpenemTHTenH H i cpoficTea.

[onarae onpenemiTend. MaRops! H a1 refpaHHECKHE A0TIONHCHRL

(CpcTeMsd THECHHEX Aredpanyecrux ypaBHEHH], OCHOBHEIE OHITHA K onpeIeIcHAL.

Mpasuso Kpamepa perlenns CHCTCM MHACHALD ypasnemii.

(OOpaTHAS MATPHIA A 62 BLINACNEHHE. Y cA0REE CYTIECTROBARMA 0DpaTHOH MATPHIIEL

10, Pamesne cHeTeM NHHERHEIX aTreBpaHICCKEK YPARHEHH METOIOM obparHoil MATPHIEL

11. Metou Faycea pemeHHE CHCTEM THHEHHRX YPaHHeHHH.

12, Peiene NpoH3IBILHED CHCTEM MHACHHEX YPaBHECHHHA MCTOL0M [aveea.

13, Panr merpunsl, Teopesa Kponexepa — Kanenm.

14, DHOpOIHLE CHCTEME! THHEHIBX ypasreniii. Kputepuil CymecTROBARNA HETPHBHATBHBIX Pe-
meHUA.

15. [ossTHE BEKTOPE W AHACRHbIE ONEPAIINH A BEKTOPEMH, cBOficTRA OMEPANHA,

16. Jlunelinas ROMOGHHALNA BEKTOPOE.

17, Tingefinas HeIABACHMOCTE W JHHCHHAA 3ABACHMOCTh reoMeTpHueCKHX BekTopos. KpaTepril
MHHEHROH IABHCHMOCTH.

18, Honsrae Gazrca. KoopanHATEL BEKTOPE.

19, OprogopMupoBaHHLE Gazac. PAIIOHCHHES BEKTOPA 0 BEKTOPAM DasHCe.

20, YnopanodeHsas Tpofixa BeXTOPOE.

21, Cranapeoe, BEKTOPHOE H CMELEAHHOS MPOHIBENEHHE BEETOPOE B OpTOHOPMHPOBAHHOM DAIHCE.

27, Venonas OpTOrOHAIEHOCTH, KOMARHEAPHOCTH H KOMIUTAHAPHOCTH BERTOPOE.

23, Jinmefifeie NPOCTPAHCTREA.

G0 g L P L
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24, Marpiia nepexosa ot Gasnca K faincy.
25, CoGCTBEHEEE BERTOPE! i CoGCTREHHEIE JHAUSHHA MATDHILEL.

B D =

o

=B

1.

12,
13,

14.
15

16.

L
18,
19.
20.
21,
 OCHOBHME TCOPEMET JH(HpEPeHITHATEHOITD HCTHCTCHIA {Teopena Pepma, Teopema Pons, Te0-

23
24,

25.
26,
%
28,
25,
30,
31.
X

L.

MATEMATHUECKHH AHAJTH3

[ToHsTHE NepeMeHHON BEIHHHER H obnacTH es HIMEHCHHA.

MOHATEE (YHKIHOHATRHON 3ABHCHMOCTIH, wmaccRbEEas fyHKIHH,

OnpegencuAe B THITEL WHCTIOROH MOCTEI0BATCIBEHOCTH.

Mpenen 4ncnopoil ToCAEA0BATENEHOCTH. ApHIMETHIECKHE OTEpalliH HA/l NOCNej0RaTelbai-
CTAMH.

VenosHs CYMECTBORAHEA KOHSHHOID IpEiend HECMIOBOH TOCTENOBETEBHOCTH (TEOPEME Ko-
mm i BeffepmTpacea).

Bropoil saMesaTeILHER Ipesen.

Tpenen dynkies. Onpereneni. TeomerpHueckad HHTEPNPETALNA NORATHA Tpensia hyHK-
mii. CeoficTsa Npengies.

FecKOReHRD MThie, fecKonesH Golpie Y HETIHH.

Tleprnifl SaMEHATEIBHEH TPEIET.

. ecKOHEUHO MANEIE BETHTHAR. JKBHBANCHTHER GSCKOHCTHO MATKIE H HE ACMONEIOBARKHE PH

BHIHCISHEH Tpefence, Talmuia IRBHBLTeHTHALX GeCKOHETHO MATHIX.

HenpephipaocTs PyHKIHEH B TOUEC H H3 nposeryThe, OTROCTOPOHHRE IPEASITEL Knaccudm-
KAIMA TOMEK pa3phiBa Fpadika.

Caoficrea QyHELHI, HENpepLIBHRX HA OTPEIRE (reopemnl BefiepriTpacca, BONBIAHO — Komm).
Tporssoaaat. [eomeTpiHeckii B dmsirgecrRit eMBich TpoRsEoIROHE, KacaTelkial 1 HOPMATR
K [IOCKOH KpHBOH.

Tafi Hua TPORIBOIHER OCHOBHEIX JTEMEHTAPHRX yaRiIER.

Crant MeRIy CYIECTBORAHMCM npom3roaECH BYHEIHE B TOUKE H HONPEPEBHOCTRR v
B TOH e TOUKE.

Tpoussonaas CYMMEE, TPOHIBENCHHA, qacTHOro, TIpousBoIHAR CAOEHOR B obparrod QyiK-
TIHi.

T[IposIBoHAS NAPAMETPHEECEH aananHol GyRKIHE,

MponseeHas GyHEIHN, JaIARHOH HEARIO.

TinddepeHnmpoBanHe cnoxHoi MokataTeThAENH QyAKILHH,

Hudphepennmpyemocts. Tudipepenman. ['eomeTpHuccKRH cMBICH AR eI,
MpomssoEEe ¥ HpEPERITHATEL BECIIHK NOPLARE.

pema Jlarpassa, TeopeMa Komm).

[lpasuno JlomETaNA,

Muorowien Tetinopa u ero ceoficTea. QopMyna Teiinopa. Ocrarounsill wieH QOPMyNEL Teii-
nopa & dopue Jlarpanzs W [Teano.

ACHMITOTS rpafiaEa )y HKIHH.

SxcTpentyM. HeolxoiMoe YCIOBHE FKCTPEMYMA.

TocTaTomHbe YENORIES IRCTPEMYMA.

TlocTaTodHOE YCIOBHES BOIPaCTAHAA (vORmarng) §yHRIHH.

HagBonkes # HANMEHBINES JHa4eHR PYHKIHE HA OTPESKE.

BRIy ®I0CTE, BOTHYTOCTE, TOKS nepernta, JocTaTowHoe YeNOBHE BOTHYTOCTH ( BRITYKIOCTH).
Heolxommoe yenoaHe ToUKRE nepernfa, JIOCTATONAOE YRI0RHS nepernta.

OFA% CXEMA NOCTPOSHNS H HOCIEM0BAHIA rpadimia HyHKIHH.

HHTETPAJILHOE ACUHCJIEHHE

[leproobpasHas, HEONPEICISHHEN HETeTPAL Tabinuia OCHORHBIX HHTETPAncE.

2, Jamens nepeMeHHCH B WHTETPHPOBAHAE 10 TRCTHM B HEONPeneneHHOM HHTETPane.
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HHTerpUpOBaHAE © TOMOMIE0 noABeISHEE 01 3HAK midipepeEnEATA.

HETerpupoBaHie paIlHOBATEHEN mpobed.

HrTerpepoBaHHe N0 SACTIM H 3aMCHA nepeMeHHOM B OTPEILTEHHIM HHTETPATE.

MHTCIPHPOBAHRE TPHTOHOMETPHYCCRIX dpyEEuEi, OCHOBHEIS IPHEMBI.

HuTerpupoBaEie HPPanoHAThHER {yuEHA.

VHiBepCaNLHAR TPHIOHOMETPHHYECKAA mOJCTAROREA.

. OmpeneasHERHE HHTETPAI B eI caoficTa. Dopmyna HelotoHa — JleHOmna.

10. TipAno®enns OnpeieneHuors HETErPana K PEmSHH MeoMETPHAIEERER ¥ HAMHECKIX 3ana.

11, BrrmpicnenHe Tnomanc ¢ noMolb onpegeneHHonG HETCTPaa. _

12, Buapciense WIOMATH H ITHHEL KpHBod, sananuol ypapHeHRAMH B napameTpraeckol dopue.

|3, BrauHCTSHES IVIOMANM KpBOTHACHHOTO CORTORA B MOMAPHED KOOPIHHATAX.

14, BLmcieHRe MIOMATe B NPAMOYTONEHAX H NOMAPHEX KOOPIHHATAX € TNOMOINBH OTIPS-
AeNenHOre HHTEMPaIl.

15. BErmenenne UTHHEL TYTH C NOMOLIBI0 0TPEASIEHRONT METETPATA,

16. BEMHCTCHNE [IHHEL JYTH KpHBOH, yafaHHel mapaMeTpIrecK.

17. Buamcnenne ofBCMA T BPAIISHHEN ¢ NOMOIIERD OTpEae/ISHADC HHTEIPaa.

18, Bermetenne IoHaTn NOBCPXHOCTH Tend BPAMEHHS.

19. HecofcTaeiHpie HETETPATEL TEPROT0 1 groporo Tnd. [ToHATHA CXOIHMOCTH M PACKOHMOCTH
HecoBCeTECHROTD HETETPATA.

20). HecoGcTREHH RS HETSTPAIE! OT PASPRIBHER hyHELHH,

PAABE

CEEE L e

—y

. UpcaoBsie NOAGKHTENBHEE P IEL TlomaTie cyMaEl GecRoREHHOIT DAL CxomsmpecH B pac-
XOOAMHECH PALkL

HeoGxo AMED TPHIHAK CXOIHMOCTH, TEOPEMEL CPARHEHHE.

Tpesaaks [Janaubepa KommH, HETSPATEHEL TPHIHAK.

SnaRoUEPEMEHITEIE PRI, AGCOMOTHA 1 YCIIOBHAA CROMHAMOCTE.

Teopema JTeHGHATA 0 CROTHMOCTH HAKOYEPEIYIOTIHNCH PRIOE.

dryexmuoRAALHEE PAIEL paBfomepHaT CXOMMMOCTE, NpHIHAK BefiepiiTpaccs.
CremeHHEL AT, TeopeMa AGe/s, HHTEpBal B Paliye eXOTHMOCTH CTENEHHOTC PANA.
Pap Tefinopa, Yenonaa painoAHMOCTH drysrms @ pag Telnopa. '
Pasnomense b paa Teiiopa HeroTopen: dysxiiil (TafIHTHELE PasIOKEHIE).

0. Tipasenenns paga Telnopa K NpHEOMITKENHAM BRHCIEHHAM.

10 00 S P g 1

OBBIKHOBEHHBIE THOPEPEHIHATLHBIE VPABHEHHA

1. OCHORTHE NOHATHA TEOPHH OOEKHOBEHHLX AR dHpepenHaiEHER ypapHeHHil NEPEOIe HOpHL-

o OTpEARIeH#Ee 0O RKHORSHHOID miipepeHIMATEHOT YPABHCHAA, QOPME SaTHCH OGRIKHO=

seHHOr ARbgepeHITHATRE0TD YPATHCHHA TEpBoTR MOpsIKE, TORATHA OOMICIO | FACTHOTS pe-

rennil, OOmMEero ¥ 9ACTHOTO HHTETPLINE.

[octanonka sanaysn Komm nud mufhepeHITHANRHOTD YPABHCHHR TNEpROTE HOPAIKA.

Teopema cyINeCTROBAHAR H eIHHCTBECHHOCTH PEIICHAL IR ouhdepeHIHMATEHOTG YPaRHeHHI

nepBoro Hopaika.

TeomeTprieckeii cMElen 0Bmero HHTErpand OOEEHOBCHHOTO [.Y. MEPROTO NOPAIES.

TudpeperimantHBe YPARHCHAA AepBOrD MOPANKA ¢ PA3/ICTCH HERME 1 pasAeTAIOIIHMHACE TE-

pPeMEHHEIME.

Tinpelinse mddepeniHanEEEE YPARECHIE TCRBOTD nopszka. MeTon BAPHAIMA IPOHIBOIE:

HOll NOCTOSHHOH.

7. NapdepennnaTbHble YPaBHCHHA r-ro nopamca. OCHOBHBIC NOHATH: (opMEl 3AMHCH, TOHATHA
ofimere B SACTHOrO PeIemmi.
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10.

R F

12.

13.

14,

L,

16.

17,

18.

8.

' 5

10.
11
12.
13.

14,

Moctanoska 3agam Komy 7 Kpaseoil 3ajaHm L ofLKHOBERIOrD EdbepeHIIHANEROD Ypas-
HEHHA H-T0 NOPETKL

HemerpapoRaERe AHpEepenimalbibx ypaEHeHHH 7-T0 NOPAIKA METOROM NOHWKEeHAA NOpAz-
K.

TpnelnEe omHoponiEE AR hepeHHATEHEE YPARHEHHA n-ro nopagka. OGme ceoficrsa pe-
meHEt: noEsTHA THAEeHHC JABRCHMEDX H a0 HEZABHCHMBIX PeINeHHi, OmpeleauTeli
BpoBCKOTO, MOHATHE Y HIAMEHTATLHON CHOTEMEL PElIEHHi,

Teopesa 0 CTPYKTYpE OOIIETO PCIEHHA OBRKHOBEHEOTD THHEHHOrO OOHOPONEOTO madube-
PEHIHANEHOID YPABHCHES 7-FO TOPATIA.

Tpmeiinnie ofHoponke In{depeHTmaIbHLIC ypABHEHNHA f-T0 OO ¢ MOCTORHHEIMH KO-
sipdpmmentami.  XapaKTEPHCTHHECKOC VpaBHEnHe, er0 CEAk ¢ odpepeHIHANEHEM YPaBHE-
HHCM.

B SACTHHWX PELeHEH MHRACHHOTO OFHOPOIHOTD b depeHIMANLROTO YPARHEHHN 1 - 10
NOpHAIKE € MOCTOAHHEIME roxpdHIASHTAME B 3ABHCHMOCTH OT BHIA gopuel XapaKTepH-
CTHHECKOTO YpapHeHH.

Tlanciinke ReoIHOpOIHEE AHepeHIHATLHLE ypapHeHnd, Teopema o CTPYETYPE ofimers
peIneHEs.

Pemenne THRsfHL HEDTHOPOIHEX mHidepeAIMATEHEDN ypRRHEHNT C TIOCTORHHBMH Eoap-
dumpenTami. Meron noAG0ps YACTHOTO PEINCHHA IH TpassX gacrefi BHAA

Fix)=P(x)e™,  f(x)=M cos fx+Nsin fix,
f(x)= P(x)e™ cos fx+ O(x)e™ sin fx.

Pemense IHHCAHBX HeOTHOPOIHEX MAfiepEHIMATEHELL  YPABHEHHE METONOM BAPHALIHH
MPOH3BOMLIEIN TOCTORMHEL.

[ocTAHOBKA H PeITeHHe 3ATa4H HA COOCTREHHEIC 3HAUCHHA.

Cucressl nudepeIHATLEY YPARHEHTH. Tomsrie RopMaTbio creTemil. [TonsTis plime-
o W uacTHOTO pemmennii cucressr. Teopesa 0 NPHABCICHHA miepeHIEANEHOTO YPARHEHNS
7-T'0 TIOPAIEA ¥ HOPMAIBHOH CHETEME, MeTomn HCEMOHERHT HEHIBCCTHLIX.

TEOPHS BEPOATHOCTEHR

Buzst cryaaiHex coOsHi.
Knacchdcckoe H CTATHCTHYECKOE ONPEIEncHis BEPOSTHOCTH TOARIEHMA COOBITHIL (OcaoB-
st (hopMy/IEl KOMOHHATOPHEH.

. [lpAummn CTATHCTHYCCKOH YCTOHMHBOCTH  OTHOCHTENBHEX SHRCTOT, ChAsh 0 PREIHYHE Me-

Y KIACCHMECKHM W CTATHCTHHICCKHEM OTpeacICHARMH BEPOATHOCTH,
[cOMETPHYECKOE ONPSAC/IEHAL REPOSTHOCTH. Janawa Biodgosa.

. Anrefipa coOsrmuil, [TossTia cyMMEL 1 MpOHIBEACHAN COOBITHHA, BX TCOMETPHHECKAN HHTED-

ppeTanud. OCHOBHBIE 3AK0OHE anredper COOLITHI.
Teopesa CAOREHEA BEPOSTHOCTEH 1T HECOBMECTHLIN cobrmri, CneicTEHS B3 HET,
Teopemia COMEHHA BEpOATHOCTE] JUI4 COBMECTHRIX cobbrmail.
TeopesMa YMHOBCHAR BEPOATHOCTEH 118 IARHCHMEN B nesaprcuMeny  cobermuii. [lowsTre ye-
TOBHCH BEPOSTHOCTH.
Teopenia ¢ BepOATHOCTH NOARTEHHA XOTH fibl OMHOTO COORITHL
Gopuyna nonHoH BEpeATHOCTH.
dopuyna bepayni.
TokaIsHas B HHTETPATRHAR TeopeMbl Jlanmaca.
OnpeneneRre | THIE! CIYIAAHEL BEIHH. [lomsTHe saxoHa pacHpeneneHs cyIaitoll Benn-
yEEELL. PAag pacipeacienna.
HMurerpansaad GyHEIHA pacnpeieneHis pepogTHOCTE. OnpenencHie, BEpOATHOCTHEL CMEICT
H choficTRi.
[lnoTHOCTE BepoaTHocTedl, ONMPEAEneHHE, BCPUATHOCTHE CMEICTT 1 CROHCTRA,
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15. Cesab Moy muTerpancuofl HymEuHel pacnpeiciIcHil pepOATHOCTEH B MIOTHOCTHIO BEPO-
srHocTeh.

16, Ompenenenne, BEPOATHOCTHAIH CMBICT 1 caoficTRE MATOMETHUCCKOTO OMHIAHHA ANA JUEKPET-
HEIX § HENPepRBHBI CITYSAHILN RETHTHH.

17. Onpezeneane, BEpoATHOCTHELR CMEICT H ceoficTEa IHCHEPCHHE.

18. BHROMHEATRHRR 33K0H PacTpeaeIenHi.

19, Cpejuee W HampeposTHEHIICE HHCTA OABASHET COBLITHA TpH DMAEOMHATRHOM PACTIPEIERS:
HHH.

201, 3axor pacnpenenenna [lyaccona.

21. PapnoMepHsIl 3aK0H PACIPEITEHL FepoaTHOCTER.

29 MoEalaTensHEG 2K0H PACTIPCIENEHIA BEPOATHOCTEH.

73, Hopmaneneiit sakoH pacipenelsHns pepoATHOCTCH. BepoATHOCTS MOMANAHMKA HOPMANEED
pACIpEIeERoH caryuaitioi BETHTHHE HA IPOHIAOEHBI KORCUHEH HHTEPLT,

24, BepoATHOCTE NOMATAHAL HOPMANRHO pacnpeneneHHoHE coy9aiinof BEAMSEHHE HA HHTEPBAT,
CHMMCTPHEIEBIR OTHOCHTENIRHO CRCAHETD spavennd. [Ipasiiao Tpex CHIM. Teopema Jlanynosa.

25, Tpenenkikic TeOPEMEl TEOPHE BEpOATHOCTEN.

MATEMATHYECKASI CTATHCTHKA

TlpenmeT # OCHOBHRE JAIa4H MATEMATHHECKOH CTATHCTHIH.

[longTae 0 BRAGOPCIHOM MeToe. ['enepanbHad | BEIGOPOHHAR COBOKYTHOCTH.

OlcHORHALIE TOHATHE MATEMATHICCKOH CTATHCTHEN (BapUATHOHHENT PAjl, 9ACTOTA, OTHOCHTETE-

Hid HACTOTE, CTATHCTHHECKOS PAcTPEICNEHne BHOOPEH).

IumapHseckas (YHKIEL PAcTpPencieHng REIGOPEN H ex ceoHCTBa,

[lonHroHE QECTOT H HOMHIDH OTHOCHTRIBHEL MASTOT.

'meTOrpaMMA YACTOT H OTHOCHTE/NBHEIN HACTOT.

ToueqHEE OUEHEH MAPAMETPOR PACTIPCICISHHA. Tpebopatna K CLEHEM.

Brifopoutas cpenfat. CRoHCTBE yeTORUHBOCTH BEIGOPOHbIN CPEIHHX.

. Brfopounas H ACUPARISHHER JHCTICPEHMEL,

10. HETepranbHEE OLEHKH. JlorepuTeIEHLI HATCPRAT H NOBSPHTEIRHAT peposTHOCTL, [loRaTHe
TOHHOCTH (ILEHEH.

11. [TocTpoeHne NOBEPHTCABHOTO HHTEPEATIA 1A OUCHKH TEHEPANEHOH CpemHSid OpH HIBECTHOM
cpesreM KBAIPATHUECKOM OTRIOHCHHH.

12, TlocTpocHEe JOBEPHTEIBHOTO HHTEPBANL A4 OUEHEN reHepansHoll cpefHed NpE He- HIBECT-
HOM CPENHEM KBAJIPATHHECKOM OTRIOHEHHRT. Crryaait manofi peibopin. PacripeeneHue Crbio-
AEHTA

13, YnpomeHEES METOb PACIETA CTATHCTIMICCRIX XAPAKTEPHCTHE BHOOPKH. YCI0BHBIE BapHE-
1. Metox nponsseaem.

14, Kpurepun cOrIachs. ¥ poBeHb SHATIMOCTH.

Bl bt

owm e b

15. Kpurepwi ,{‘z Tapcona.

16. KoppenanBoHHAR H PErPeccHoHian JARMCHMOCTH.

17, ¥ pasreHRe BHGOPOHHOR pETPeccHH.

18. Brifopounedi xoadRITHEHT PETPCCCHiE.

19. Bribopodssiil Ko HIRCHT EOppe/AIHIH.

20, CEaze MERIY BEIBOPOIHEIMA KooQHpHIHEHTAMH PETPECCHH KOPPETALHH,

KoMmackT 33/ anmil s BEITNIHEHHA
pacaeTHo-TpafuTecknx pabor (PT'P)

no mucmiumHe _ Bricmas mﬂam%
[HEHMEHIRAHHE JRGLETHIE
Tlo anrelpe
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PI'P Ne 1, macre 1

-1 1 0 2 0 2
Jamanme Nol. [lams MaTpHIE! A=[1 3 E]H Bs[ﬂ -3 3].

4 0 = 1 k==
BEmo/MHATE JeHCTRHE: A*+8E".
MﬂpﬂnﬂfﬂﬂiﬂThnﬂHHDﬂmﬂpmﬂﬂpﬂﬂEm (24+3B) —44° -64B=...
H MPOREPATE 0 AN aipn A B B W3 neproro  3a0aHnd.

Jazuune Ni3. BoqHCIHTE onpeEeInTeNE JBYMA cmocofaMi: pATOKEHEEM 110 Nepeoil CTPOXE H
PAATOIECHHEM [10 CPROMY cTonGuy-

10 -1 2
02 1 -1
11 -1 1}
It 1 =2 1

Jaganme Ned. Jlnx gasoi MaTPHITH waiimy ofpamyio Marpany. CemaTh MPOREPEY.

S JE-
' v 1 ik
-1 2 3

Jagaune NoS. PemnTs MaTPHIHOE YPABHEHHE AXB =C (nafitn X). Chenars MPpoBEPKY.

o h oS

Junanne Not, HaliTa panr MATRHITL

1 -1 2 3 7
G 5 43 1
z 3 8 915
3 -8 2 6 20

PI'P M 1, aacTh 2
Jamanye Nol, PelnTs CHOTEMY METOL0M Kpamepa. CelaTs MPOBEPKY.
X, +4n, —x =2
2, + 25y +3x, =7
3x, +6x,—2x, =1
Jnmappe Nel, PemuTh CHCTEMY H3 Nal meTonom oBpaTHOH MATPHIIEL.
Janapne Nol. PeriiTh CHCTEMY 3 Nel meronom Dayeca.
Jananne Nid. Pemite HeOAHOPOMIYIR crcTeMY MeTogoM [ aycca. Hajiry obmes pemmeHHe 1 $acT-

HOE pemeHHe.

3x, + 2%, — 4%, - 2%, =1
Sx,+4x, + 4x, =11
Jananye No5. PeumiTh OAHOPOIHYH CHOTEMY METGIOM Taycea, Halitn ofmee peineHne i PCP.
2x, +6x, = 9x, = 9x, =0
4z — 5%, +x, =0
3x, + 3x, —Tx = dx, =07
x,— 3%, + 26, +5x, =0

{ %, +x; + 2% +3x, =3

PTF Nel, aacis 3 3
Jamame Mel, [loxazats, $T0 BEKTOPRL A, 7, p obpasyT Ga3HCc B NPOCTPAHCTES H PAATORHTE
peETOp @ M0 ITOMY Gasncy: W = (1,-1,2,7A=(2,0,3, p=(-%~ L), a@a=(5-413)
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Sagamme Ni2, Jlane: BewTops 1 u 7. PLISCHIE — KOMIWHEAPHE! 1 BEKTOPE & W b.
7 = (28, — 8, 8), 7 = (=21, 6, —6), F=2W +H,b=2F—-m.

Jpnamse N3, Halire |@ |, ecmt |ﬁ|=ﬁﬁ,ﬁﬁ|=2,{ﬁfﬁ}=135°, a = 67 — .

Jajemme Nod. Jlan A ABC . Halita £ B,ecmm A{l;—l;E},B{E;3;1}4,!:’[’}';1;2}-

Jaganme NeS, Tlpn Kauux 'Y’ BEKTODSL & M b nepnenuxyaspHbl?
ﬁ={x:1;—-4~],b={x—3;]1;x},

Jaganue Nab. HaliTi MNONIATE TAPAsIenorPaMME, NOCTPOSHROTD HA BEKTOPAX au b,

i M T
g =2m—50b =ﬁ+ﬁ$|HL=1L|ﬁ§=3,{H,iﬂ=E,

Jauaneg No7, HaliTd WLIOMATS TPEYTO/LIIES ABC, e A(T: 2; -3). B6; 5: 1), G0 =23 =T

Japamng Mol Jlans! REKTOPE! &, b.7 . BriscHATE — KOMITEHAPHD JTH BEKTORH. Eonu BeKTOPE! HE
KOMILTAHAPHEL TO HARTH obneM TapaneneHneia, NOCTPOEHHOTD HA BEKTOPAX G, b, ¢ uonpe-

NETHTE — KAKYEO TPOAKY OHH OOpasYIOT,
G(1;-1;5), 8 (2;4;-2),T(3:;0:1),
PTP Ned
Janppue Nol. HadTa coBCTREHHEIE IHA4EHHA | coDCTBCHHEIR BEKTOPE! THHEHOTO ONEPATOpa, 38-

faRHOTO B HexoTopont Gasnee MaTpHueH A =[_.;1' ;]

Ilo nETerpaiam
Heompetened bt RHTENP

Haitmw waTerpaisl.
Jtex +3 gin 2x dx ¢ Sx+l ms{l—sﬂ}
el = 4. di 5. - at
! j cos” x = Co5 X 3 .{Mm: '!Jr_ji-?x+'i' 2 dx de 6 I{ 31'}':-::!55
- : s(In3x+4)
7. jmtgld';.:tt 3.je cosdxds 9. Ix In{x+3)de 10. ri.z_._ﬂg . I[Z—.r}luil';.i:
X

12, [( +32-1)3"dx 13. Swsin’ Zdv 14, [(8x-3)eosdr 15. J{ /7 — 5 sin xde

P sinx +cosx) x —x' -4 +13x
6. (1] ln? (x—1)dx 17, [EoE="Z e 8. 18, P
J-{;‘ ) ln? (x=1) I |+ 42" (cos x —sin x) j x(x-1)(x-2)
. ; 3
" (2’ —6x +7x 4 P +2x #3x4l g g iﬂn“::ms’!axix 23. j‘sin‘xmfinﬁ 14,

e ey Bl RS CREID)

i dx
e s

OnpeaeseHALI HETEUPA.
1. Hadirs mnoimane GRIypEL orpaHmHEHHO TpadHEaME dry I
2. Haitra nnomams GErypE, GrpaHHSEHHO THHIAMH, SATAHHEME ypaRHEHHAME B TOJIAPHEX KO-
OPAHHATEX.
3. Hatits o6neM Tend, 00pasoBaHHOIO BPAMCHIEM duryp. JUnA HeSeTHRIX BAPHANTOR = OTHOCH-
TepHo ocn U, LIS JETHEIX BAPHAHTOR — gTHOCHTEARHO ocH OY.
4, BrMHCAHTS ATHHEL AYT KPHBRLC
a) 3AHHAIX YPABHCHHAMH B pAMOYTONRHO CHETEME KOODIAHAT,
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§) SANARHENR yPABHEHHAMH B NOMAPHAL. KOOPAMHATIX ~ JTA YeTHEDS BAPHAHTOR,
YPRBHEHHAMH B nApaMCTPHICCKOH thopue — JUIA HEYETHBIX BAPHAHTOE,

5 BEMMCAHTS MIONIATH TOREPXHOCTH, obpasosanHCH NPH BPAINCHAR BOKPYT OFH (Ox xpEBOH.

6. Brraycants HecoBeTBCHHEE HHTEMPlbL HIH YCTAHOBHTE WX PACKOTHMOCTE.

VenoeHg 33,039

1) y=x/2, y=l(+x") 2) r=sin'g 3 # =2y y=q
4a) y=&, 0sx<lhn3 46} #=3(1-sme@) —xl2<sp=—aib
@ o 1
5) y=1/x, 3sx%4 Y . [xin® xde
! !1.{1.1:-]}'4".1_]—1 {

Mo obsixknoBeRHEN AnddepenupaILHLIM YPaBHEmHIM

|, HaprcoBaTh HATETPATEEYIO KHBYIO YPARHEHNA ¥ = x* - ¥, MpOXOIAuio
epes Toury M{2;3/2). PeiiHTs YPABHCHNE METGAOM HIOKITHH.
PemHTh YpapHEHHA
2. oJa+y de— pdy = x* ydy,
dy _y 8

3. 1—‘:_:""_"'3~
dr x x

E=31+2;|.r+1

dx x+1

5. xe? de+(xiye’ +1p)dy=0.
PemuTs 213 Ko 1 ypABHSHHH:

4.

dy 2 3y

6. L=z -2, =1,

d ¥ x 4

7. dy 4y =(x" +8)e7, »0) =1

5, Pemns sy Komr: /' =18sin' yessy,  y)=F. YO =3
PemaTs ¥paBEHcHEA

10, Frr.lr_l_},rrr:;r:

P Sy Ty 3y =(16x+20)e",

12, y"+25y=2cosSx—sinSx+e",

1
13. y"'-3y'+2y= .

3R e
14, PempThk KpachyIo 33/1A4Y. 3+ 2y +5p=-3sinlx, wW=1, ]{%}:[].
15. Hafite coberpennste sHavens A i coBoTREHARS (PYHKIHE ) SAI89H:

Yy +ily=0, y0)=0, y(b)=xb).

PoumsTs cHOTEME YPapHeH I

i o i T '
- {E,zy z, ‘1. {,rr 4y =3z +sinx,
yV=z=p '=2y—z—cosx,
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o Teopun BepoATHOCTE

1. V chopmmka umetorcs 10 neTamel, MAND OTTHUROUMXCH M0 BHCIUHEMY BILY. Ha mmx O
JeTaneii nepeoro coprd, 4 4 — BIoporo. Kakopa BeposTHOCTE TOFO, 10 CPEIH RIATEN HAVAATY
5 meraneii 3 oxwiyTes Nepsoroe copra’
2. B ypHe 7 ugpHEX WMAPOE M § wenTEX mapos. Haitta BepOATHOCTR TOTD, 910 CPEIM Haynauy
HAREMSHHE d-X MAp0R OKameTCH Donee 2-X MENTEX,
G6TH OTHAIA KOKIOFO W3 HCIABHCHMO PabOTARINX MEMEHTOR amexTpHTeckoil nens
pasga P =0,05. Hafith BepoaTHOCTE Gezoreanoil paboThl AMEKTPHYCCROMH 1SN,
ey

LE
B

4, Ha nevx craxkax obpabaTneaioTea GNROTHIHEE BeTATH, Bepod THOCTE HITOTOBIEHHN CTAHAapTHOR
RETATH LT NEPBOIT CTAHKA PABHA 0,96, a 18 BTOPOTD CTRHKA - 0,02, JleTany cEARLBAKTCR B OAHOM
MecTe, OPEYEM [EPELI CTAHOK HIFOTARAHBAET B 1,5 pasa meHbme meranch, HeM aropofl. Haitre
BEPONTHOCTE TOTD, WIG BIATAR HAYAAMY JeTank ORAMETCR HecTAHAAPTHOM.

5, BepoRTHOCTR TOrD, WTO HAYAAHY BINTAT NETANE W3 (RPTHH cramnapraa, paesn 0,92, HaiiTh BEPORTHOCTE
Tora, UI0 cpeid BIRTEIN Hayoany ecTH AeTanedi He MERes TEYX ORAHYTCA HECTLHJAPTHEIMH,

6. BeposTrocTs fe30TkasHON PAGOTEL RAMIOTO B3 700 mezapHcHMO pabOTAIOLIHK MIEMEHTOR HE-
KOTOpOTo yeTpolicTea PaBHA 0,85, HaftTi BeposTHOCTE TOro, IT0 BROLIYT W3 CTPOA OT 80 mo
120 aneserTon; posao 100 2neMeHTOR.

7. VerpolicTBO COCTOHT M3 4-% oneMeHTOB, pPAOOTAIOIMX HEIABHCHMO APYT OT JApPYTa.
BeposTHOCTE HARRHON PatOTH KE#I0M0 INEMEHTA B omnoM semaTasny pasAa 0.9, CocTarnTh
IAKOH PACTIPCIIEHHA THCKPETHON cryuaiiiol BenymHEl X - THCA OTKAARIIHK TEMEHTOR B

QAHOM OIBITE.
%, HeaanHCHMEBE ¢ afirpe BeauEL X # ¥ sananer paiaMe paciipencneid.
r“.: 15 | 2 3 | -5 0| 2
X Y |
| 0l | 03 | 02 | ‘ 0,3 n,:‘
P | P

HaiiTi cpe/iee KBAIPATHUECKOE OTRAOHEHHE BETHMHHE Z=2X*-3Y.
G, Yerpoficrso cOCTORT B2 4-X HEIABMCHAMO paGOTAOMAX OAHOTHIHEX JIEMEHTOR. BepoaTHOCTE
anesHol pafoThHE KAMKIOND JNEMCHTA PaBHa 0,995, HaifTe BEPOATHOCTE TOTO, WTO paboTasoT
2 MEHEE TPeX WIEMEHTOR.
10. Cry=aiinas peamerna X 240384 MIOTHOCTLI BEPOATHOCTEN:
0 npH x<0,

flxy=qa(x’ +2x) npu O<x<l
0 np x>l

Haftre  xosdpdmmment "a”, HHTSTPATBHYIO VHEIHIO PACTIPENEISHH
Fix), MiX), D(X) s BepoaTHOCTE nonanansa X s wetepean (0,2; 0.8).

11. Ha cTaHKe H3TOTARMHBASTCS netams, Ee amina X - cny<SaiHad BelH-iHi, pacipefeneHEan 1o
HOPMATRHOMY 3AKOHY © MAPAMETRAME a=20 em. or=1,1 cm. HaliTh BEPOATHOCTE TOID, 910
MMEA OSTATH 3aRMOUEHA MEEILY 19 cm 1 21,1 em. Kagoe oTRIOHEHAE JTHHBL NETATH T a
MOKHO TAPEHTHPOBSTE © BeposTHOCTRR (0.9 0,997 B waxux npefemsx OVIVT NEXAETh
IPEKTHYECKH BCE DaiMEphl aeranci 7

[0 MaTeMaTHYECKoi CTATHCTHRE
TIng K oTo BapAanTa Tpedyered:
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. [MpencTaBiTh ONEITHLIE JARHEE B CIPYTIIHPORIRAGN pajie, PastuB Ha K PABHOOTCTORMINK Hac-

THUHLIX HHTEPBANOD.

HafiTs SMUHPHYECKYR) (FYHKIHIO PACIpejenenis 1 NOCTPOHTH €2 IPaifHE.

[lo¢TpomTh OOMATOH H MHCTOIPAbMMY OTHOCHTENEHEN “ACTOT.

BRMHECIHTE METOH0M NPOMIRSACHIH THCNOBhIE XAPAKTEPHCTHER  BEIGOPKHE: BEIOOPOYHYHD

CPEMHION, BRIGOPOMHYIO H HCIPEBASHHYI0 [MCTIEPCHH, subopotHoe cpéfuee KBAMpaTHHC-

cKOE OTENOHEHHEE, KO HITHCHTH ACHMMETPHE H 3RCLSCCA.

5. Hafith TOUCHHEG ONSHKH DEPAMETPOR HOPMATLHOTD 3AK0OHA pacipenencHis | [N0THOCTE
peposmmocteit flx).

6, [lpomeputs, COTNACYCTCA IH [PHAEMAMAEMAT THIOT23A 0 HOPMAILHOM pacnpeqeteHnn reHe-
paipioft  COBOKYTHOCTH ¢ OMIMPHUCCKHM PACIPEIETeneM BROOpEY, HCOONBIYA KPHTC-
pun [Mepeona u Koamoroposa (npH YPORHAX JHAHMOCTH 0,05; 0,01},

7. Halitn WHTCpBANEHEE OUSHKHA MAPAMETHOR HOPMABHOTO 3AKOHA pacnpenencHis, PHHAE [0
BePHTE/LEYI0 BEPOSTHOCTh ¥y =09%5mn 0,99,

TagaHne
PesynnsTaTE PETHCTRAIHH cpeaHed SRCILTYRTAHOHHOH CHOPOCTH ABHARCHHA apTobyCcoD HA
MEKIYTOPOIHELX MAPIIpyTax rpeLcTARNCHR! B EHIE BapHAIHOH HOro paia B Tabmne

- o o

23 30,2 32,5 34,2 35,6 37.7 386 | 403 42,8 44,6
24,5 30,4 32,7 343 35,9 37,7 38,8 404 429 4500
258 30,6 32,9 34,4 36,2 378 38,9 40,6 43,0 45,5
266 30,8 33,1 344 16,5 378 39,1 408 | 43, 46,0
27,0 31,1 33,4 | 3486 36,8 379 39,3 41,1 43,1 46,5
SR 5 313 13,6 34.6 37,1 38,1 39,5 414 432 472
28.0 31,3 33,8 34.8 373 38,1 19,7 41,7 43,5 478
28.6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
26,2 32,0 34,0 35,1 375 38,4 40,1 423 439 50,2,
29,7 123 34.0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun omenk:

- OQIEHES H3AITCHON BRICTABMASTCA CTVISHTY, gcH OH PETYIAPHO B TECHCHAE cesecTpa mpeAcTaE-
7] PEIEHAS 3ANAY, BRIIONH I TOIHOCTEIO LS sANAHNA H X ROHTHIL, OTBETHE HA BOMPOCEL TPE-
TIONABATENA,

- OHEHES €HC 3A4TCHOR BHICTARNAETCA CTYIEHTY, SCiIH O HEpEry/AAPHC B TEIeHHE CEMECTPA Npe-
CTABMAT PENISHAA MM, BHIIOIHILT 3a7aMH HE NONHOCTHIO MK BOOGIIE HR MPEACTABIAN pabOTH
Ha IpOBEpKY, AONYCKAET CYMCCTBEHHEE HETOTHOCTH B OTBETAX HA BONPOCH MPEMOIABATENR-

a7




