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CnemnansHocth 30.05.02 «MeanumnHckas 0uopu3nKa»
®opMa NMOAr0TOBKH — 0YHAsI

kypc 1,2 cemectp 1,2,3,4

nexnuu 108 gac.

MpaKTHIeckre 3ansaTus 144 gac.

nabopaTropHbie pabOTHl HE TPEIYyCMOTPEHBI

B TOM 4HCJIe ¢ ucojib3oBanueM MAO Jiek. 8 yac. /mip. 22 yac.
BCETO YacoB ayIMTOPHOI Harpy3ku 252 vac.

B TOM uHciie ¢ ucnoias3oBanneM MAO 30 gac.
camocTosTenbHas padoTa 72 Jac.

KypcoBasi paboTa / KypCOBOH MPOEKT — HE MPEILyCMOTPEHO
3a4eT — He MPeyCMOTPEHO

sk3ameH 1,2,3,4 cemectp (108 gac.)

PaGouasi mporpamMma CocTaBieHa B COOTBETCTBUH C TPeOOBaHUSIMH (efepalbHOro rocyaapCTBEHHOTO
00pa30BaTeIbHOrO CTaHIapTa BBICHIEr0 OOpa3oBaHuWs 10 HampasieHuto mnoarotoBku 30.05.02
«MenuuuHckas 0uodusuka», yTBEpKICHHOTO NMpHKa3oM MHHHCTepcTBa 00pa30BaHUS U HAYKU
Poccuiickoit @enepanuu Ne 1012 ot «11» aBrycta 2016 r. u yueOHOro mjiaHa Mo HaIpaBJIEHUIO
MOJrOTOBKH «MeauIuHCcKas Onopusnka.

Pabouas mporpamma oOcyxzieHa Ha 3acefanuu JlernapraMeHTa MeTUIIMHCKOW OMOXUMUU U Ono(U3nKH mpo-
TokoJ Ne 5 ot «10» utons 2019 1.

Hupexrop JlenapraMmeHra: K.M.H., 1oueHT Momot T.B.

CocrtaBurens: K.¢.-M.H., goueHT b.H. BaHoB



|. PaGouyasi nporpaMmMa nepecMoTpeHa Ha 3aceJaHUM Kadeaphbl:

[IpoToko oT « » 20 r. Ne

3aBenyronuit kadeapoit

(moamuce) (1.0. ®damuinus)

Il. PaGouasi nporpaMmma nepecMoTpeHa Ha 3aceJaHuu Kadeapsbl:

[IpoTokoi OT « » 20 r. Ne

3aBenyronuii kageapoi

(moamuce) (1.0. damumnus)



AHHOTAIIUA

PaGouast mporpamma AucIUIUIMHBL «BbIciIas MaTemMaTuka» pa3zpaboTaHa AJis
crienanucToB 1 u 2 Kypca no HamnpasiaeHuto noArotoBku 30.05.02 «MeaunuHckas
ounodusuka» B coorsercTBrU ¢ TpedboBanusiMu GI'OC BO no jaHHOMY HanpaBlIeHUIO
Y MOJIOKEHUIO 0 pad0YuX MporpaMmmax y4eOHbIX AUCIUIUIMH BBICIIET0 00pa30BaHUs.

Kypc «BepIcmias maremaTukay SIBISETCS AUCHUIUIMHOW MAaT€MaTUYE€CKOro U
€CTECTBEHHO-HAYyYyHOro mukia (6azoBas yacTh). OOIIast TPYIOEMKOCTbh OCBOCHHUS
UCHUIUIAHBI cocTaBigeT 12 3aderHpiX emnuHuIllbl 432 yacoB. Y4eOHBIM ILIAHOM
npeaycMmotpensl JiekinonHbie (108 u) u nmpaktuueckue (144 9) 3aHATHS, CAMOCTOSI-
tenbHast padota (180 4., B ToM yncie Ha MOATOTOBKY K 3k3ameny 108 gac.). ducum-
IJIMHa peanusyeres B 1, 2, 3 u 4 cemecrtpax.

B nporecce 00yueHus CTyA€HTHI CrIelIMAIbHOCTH «MeaunHckas ouodusukar»
U3y4aroT (pyHIaMeHTaIbHbIe MEAUIIMHCKUE, UHKEHEPHBIE U WHBIC AUCIUIUIMHBI, B
COOTBETCTBUH C MPOUIEM MOATOTOBKM U HEOOXOJMMbIE BO BpaueOHOM MpaKTHKE.
[Iporpamma BKIIIOYAE€T BCE COBPEMEHHBIE pa3zeiibl OMO(HU3UKH, B KOTOPBIX OTpa-
XKEeHbl (PU3UYECKUE U (PU3HKO-XMMHUYECKHE OCHOBBI OMOJOTMYECKUX IMPOLIECCOB Ha
pPa3HBIX YPOBHSIX OpraHM3alldd XKUBbIX cHcTeM. J(ucuuminmHa «Beicimias marema-
TUKa» SBJSIETCS 0A30BOM JUIsl U3yUYEHUS BCEX MOCIECAYIOMUX TUCIUILIUH 00pa3oBa-
TEJIBbHOM IpOorpaMMbl. MaTeMaTHUECKUI alllapat UCIOIb3yEeTCs JIsl OMUCAHUS U Ma-
TEMATUYECKOTO0 MOJICIIMPOBAHUS PA3IMYHOTO pojia OMOPU3NUECKUX MPOIECCOB.
Bpau-6noduszuk n10omKkeH ObITh HOATOTOBJIECH JJI1 BHEIPEHUS U DKCIUTyaTallMi COBpe-
MEHHOW 3JIEKTPOHHOW MEIUIIMHCKOM JTHAarHOCTUYECKOW M BBIYHMCIUTEIIBHOU TEX-
HUKH, JI1 BHEAPECHHS KOJIMYECTBEHHBIX METOJOB IMATHOCTUKU JJISI HAYYHO-HCCIIe-
JIOBATEJILCKOM JESATENBHOCTHU, C IEJIbI0 Pa3padOTKH M BHEAPEHUS B MEIUIIMHCKYIO
MPAKTUKY JOCTHXKCHUN MEUKO-OUOJIOTUUECKUX HAYK, a TAKXKe JJIsl Mearoru4ecKkon
NEATEIIBHOCTH.

[Ipennaraemasi mporpamma no aucuurUinHe «Bpiciias maTemaTuka» obecrie-
YUT CIYILIATESIM XOPOIIHNE TEOPETUUECKUE U IPAKTUUECKUE 3HAHUS 110 MAaTEMATHKE,
HEOOXOJIUMBIX JJII M3YUYCHHS BCEX MOCICAYIOIIMX IUCIUIUIMH 00pa3oBaTeIbHOMN
nporpaMmmbl. CojiepKaHKe JUCHUIIIMHBI OXBAaThIBACT CIICAYIOIINE pa3/iesibl MaTeMa-
TUKU: «JIuHelHas anredpa U aHAIUTHYECKasi reoMeTpus», «KOMIUIEKCHBIE Yuciay,
«Benenue B MaTeMaTuyeckuii aHamsy, «{uddepennnansaoe ncuucienne QyHKIum
OJIHOM TiepemMeHHO» «HTerpanibHOe ncuncinenne GyHKIUA OJHOU MEPEMEHHON,

«OObIKHOBEHHBIE U] PepeHIInaIbHbIE YpaBHEHUSD, «ODYHKIIUA MHOTUX IMEepPEMEH-



HBIX», «YHUCTIOBBIE U (PYHKIHOHAIBHBIE PSABD, «DIEMEHThl MPUKIAAHON MaTeMa-
TUKA U MaTEMaTHUYECKOTro MojenupoBaHus», «KomOuHaTopHble cxeMbl», «Teopus
BEPOSATHOCTEH U MaTeMaTUYeCKas CTATUCTUKa», «Maremarndeckas JIOTUKa», «Teo-

pusi rpadoB U AITOPUTMBI Ha Tpadax».

Heab n3yvyennsi TMCUMILUIUHBI:

1. PaszButue y cTyJieHTa MaTEMaTUYECKON MHTYUIIMU, BOCIUTAHUE TOCTATOYHO BbI-
COKOM MaTeMaTu4ecKou KyJIbTYpPbI AJI IPOJOJKEHUs 00pa30BaHus, HAy4YHOH pa-
OOTBI WM PAKTUYECKOMN JEATEIBHOCTH, Pa3BUTHE €T0 MHTEIIEKTa U CIIOCOOHO-
CTH K JIOTHYECKOMY U TBOPUYECKOMY MBIIUICHUIO.

2. OBnajeHue JTOTUYECKUMH OCHOBAaMHU Kypca, HEOOXOIUMBIMH VISl PEIICHUS TEO-
PETUYECKUX U NPAKTUYECKUX 3a]1a4.

3. ®opMHpOBaHUE HABBIKOB HUCIIOJIH30BAHUS MATEMATHYECKUX METOJIOB M OCHOB Ma-
TEMaTUYECKOT0 MOJICITUPOBAHUS MPU U3YUYECHUHU CTICIIMATIBHBIX JUCIUILUIUH 00pa-

30BaTEJIbHON MPOrpaMMbl U B TPOPECCUOHATIBHOM €SI TEIIbHOCTH.

3apaum u3ydyeHus TMCUMILINHBI:

1. ®dopmupoBaHue MpeACTaBICHUS O POJIK U MECTE MATEMATUKH.

JlocTikeHne TOCTaTOYHO BHICOKOTO YPOBHS (PYyHIaMEHTAIbHON MaTeMaTH4e-
CKOM TOJITOTOBKH, MOBBICUTh MATEMATHYECKYIO KYJIBTYDY.

3. Pa3BuTune yMeHHS OmmepupoBaTh ¢ a0CTPaKTHBIMU O0BEKTAMH M KOPPEKTHO HC-
M0JIb30BaTh MAaTEMATUICCKUEC TTOHSATHS U CUMBOJIBI JUTSI BBIPAKCHUS KOJTHYIE-
CTBEHHBIX U KQU€CTBEHHBIX OTHOIICHHIA.

4. BocrnuraHue yMeHUs JOTHYECKU MBICIIUTh, YMEHUS (HOPMYyITUpPOBaTh, 000CHOBBI-
BaTh U JIOKA3bIBATh CYKJICHHS, 00yUE€HUE UCIIOIH30BAHUIO PA3IMYHOTO poja
MIPUEMOB JIOTHYECKOTO CYXACHUS: ACTYKIHMS M HHIYKIINSI, aHAJIA3 U CHHTE3, T10-
nobue, aHainorus, 0000IIeHHEe U KOHKPETU3AIIUS.

5. IlpuBuTHE HABBIKOB UCIIOJIH30BAHUS MaTEMAaTUYECKUX METO/IOB U OCHOB MaTe-
MaTHYECKOTO MOJICIIUPOBAHUS B TPOPECCUOHAILHOMN JACSITEIHHOCTH.

6. CdopmupoBaTh y CTyIEHTOB CUCTEMY TOHSITHH, CBI3aHHBIX C IMOJTYyYEHUEM U 00-
pabOTKOM SKCIIEPUMEHTANBHBIX JaHHBIX, HHTEPIPETAIUCH MMOTYyUYSHHBIX Pe3yJIhb-
TaTOB.

7. CdhopmupoBaTh JOTUYECKUE CBSA3H C JAPYTUMH MPEAMETaMH 00pa30BaTEIHHOTO
CTaHJapTa CHeUuaIbHOCTH.

B pesynbTaTe m3ydeHus MaHHOW AUCIIUIUIMHBI y CTYJIEHTOB (DOPMUPYIOTCS

CIEAYIOIIUEe KOMIIETEHIIUN:



Koabl u popmy.in-
POBKa KOMIIETEH-
U

Jtanbl (POPMUPOBAHNS KOMIIETEHIIHA

OK-1 — cnoco6-
HOCTh K aOCTpakT-
HOMY  MBIIUICHHUIO,

aHaJIHU3y, CUHTE3Y.

3Haer

A3BIK a6CTpaKTHBIX CHUMBOJIOB MaT€MaTuKu,

OYHINCHHBIX oT KOHKPETHOI'O COACPIKAHUA,

JIOTHYCCKYIO CTPOroCThb MaTCMaTHYCCKHUX

MECTOOOB, nux YHUBCPCAIIbHOCTD, COUYCTaHUC

HHAYKTUBHOT'O 151 ACOYKTUBHOI'O ImoaAXo010B,

HalCJICHHOCTh HAa IIOMCK PAa3JM4HOIO poja
3aKOHOMEPHOCTEH, YETKOCTh (HOPMYIUPOBOK U

OITPEICIICHUM.

YMmeer

MBICJINTh MAaTEMATHUYCCKUMU CHMBOJaMH M H3J1a-
rath 0a30BbIC OIIPCACICHUA U IIOHATHUSA OCHOB pas3-

JIeTIOB Kypca.

Bnaneer

CIOCOOHOCTBIO MBICIIUTh MaTEMAaTHYECKHUMH CHM-
BOJIAMH M CIIOCOOHOCTBIO K OBICTPOMY M IITHPO-
KOMY OOOOIIEHHUIO MaTEMaTHUUYEeCKUX OOBEKTOB B
paMKax pa3JesioB Kypca M cBoeil mpodeccroHab-

HOH JESITCIILHOCTH.

OIIK-5

TOTOB-
HOCTh K HCIOJIB30-
BaHUIO  OCHOBHBIX
bu3HKO-XUMHUYe-

CKHX, MareMaThye-
CKUX M WHBIX ecTe-

CTBCHHOHAYYHBIX

MHOHSITUN U METOJ0OB

3HaeTr

Ha O0CTAaTOYHO XOpOHIEM YPOBHC TCOPCTHYCCKHC
OCHOBBI KYpPCa, ITPAKTHYCCKUC ITOAXOAbI U IIPUCMBI

peIIeHs 3a/1a4 10 BCEM pasJiesiaM Kypca.

YmMmeer

MPaKTUYECKHU pelllaTh CTaHAApPTHBIC 3a/1auu Kypca,
NPUMEHSITh MaTeMaTUYECKHE METOJbI MpHU pelie-
HUU Tpo(ecCHOoHATBHBIX 3ajJladu, COJAepKaTeIbHO
WHTEPIPETUPOBATh MATEMATHUUYECKHUE KOHCTPYK-
MW, TIOHATHUS, OINPEIEICHUs, Pa3IUYHOrO poia

00BEKTHI.




NpU PEIIeHUH TPO-
(dbeccroHaIbHBIX 3a-

Jad.

Baaneer

MCTOJaMHU IIOCTPOCHUA MATCMAaTHYCCKHUX MOI[CJ'I@I\/i
HpO(l)CCCI/IOHaJ'II)HBIX 3aJgaqd u COI[Gp)K&TCJ'II:HOﬁ HH-

TEPIPETAUUU PE3YJIHTATOB BEIYMCICHHM.




Jlst hopMupOBaHUS BBIMICYKAa3aHHBIX KOMIIETCHIIMHM B paMKaX JTACIUATLIAHBI
«Bpicmras MaremaTWka» MPUMEHSIIOTCS — CJICAYIONME METOABl  aKTUBHOTO/
UHTEPAKTUBHOT'O O0yUCHHUSI:

JIGKITMOHHBIC 3aHATHS:

1. Jlekmus-koHdepeHIus.

2. Jlekmusi-mucKyceusl.

[IpakTH4eCckue 3aHATUA:

1. Meroa Hay4YHOM TMCKYCCHUH.

2. Kondepenuus, uim Kpyriablid CTOI.



l. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTH
KYPCA
(72 gac.), B TOM uncie ¢ ucnoab3opanneM MAO 2 yac.

Cemectp 1 (36 uac.)

BekTopHas anredpa u aHAJIUTHYECKAS TeOMeTPUs
Pa3nen 1.0cHoBBI JinHeliHOM ajredpsl (8 yac.)

Tema 1. Marpuusl. CpoiictBa maTpun. Onpenenurens MaTtpunbl. CBoiicTBa

onpeneautes (4 yac.)

[Tonsitue matpuiibl (mpuMepsl). Oniepanuu ¢ MaTPUIIAMU: CIIOKEHHUE, YMHOXKE-
HUE HA YUCIJIO, yMHOXeHUE MaTtpull. CBoicTBa onepauuii. CrienuaabHble MaTPULBL:
HyJIeBasi, €AUHUYHAS, TUArOHalbHasA, TPEYToJbHAasA, TpaHCIIOHUpOBaHHAs. CBoWCcTBa
TpaHCHOHUPOBaHUA MaTpull. OnpeeeHue MUHOpa MaTpUIbl, alredOpandeckoro J10-
IIOJIHEHHUS, OIPENENINTENb MaTpulbl. Pa3nokeHue Onpeaenurens MO CTPOKE H

ctonbuy. CBoiicTBa onpeaenuTenei.

Tema 2. OoOparnas matpuna. Kpameposckue cucrembl. Pemenue CJIAY me-

ToaoM I'aycca (4 yac.)

Omnpenenenue odpatHoit MaTpuilbl. CBOMCTBa 00paTHOI MaTpullsl. TeopeMa cyiie-
CTBOBaHHUS OOpaTHOM MaTpHIlbl. AJTOPUTM BBIUUCIEHUST 00paTHOM MaTpuibl. Kpa-
MEPOBCKHE CHUCTEMBI JIMHEWHBIX anreOpanyeckux ypaBHeHuit (CJIAY). Teopema
Kpamepa pemenust CJIAY. Pemenne CJIAY ¢ nomomibio o6patHoit matpuiibl. Onpe-
nenenue 6azucHoro MuHopa. OnpeneneHue paira Marpuubl. Pacimpennas matpuia
CHUCTEMBI. DJIEeMEHTapHbIe TPE0OPa30BaHUsI CTPOK U CTOJOIIOB CUCTEMbI YPAaBHEHUH.
Teopema Kponekepa-Kanemnu. [Ipsmoit u oOpaTtHsiif xoa metona ["aycca (mpuBene-

HUE MaTpUIIbl CUCTEMBI K IMaroHalibHOMY Buay) pemeHus CJIIAY.
Pa3nen 2.BexkTopnas anreopa (4 uac.)
Tema 1. Bekxrtopa. Onepanuu Hajx BekTopamu (4 4ac.)

[TonsTre BekTOpa: HAIMpPABICHHBIM OTpPe30K (yHopsioueHHasl mapa TO4YeK), JIMHa
BekTopa. KommHeapusie BekTopa. PaBeHCTBO BEKTOPOB. JIMHEHBIE Onepaluuy ¢ BEK-
TOpaMH: CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA HAa YHUCIIO, EAMHUYHBIN BekTop. CKa-
JISIpHOE TIpOoU3BeIeHNE BeKTOpOoB. CBOWCTBA CKAJIIPHOrO MpOW3BeAeHUs. JInHeitHas
KOMOMHAIUsI BEKTOPOB. JINHETHAs HE3aBUCUMOCTh BEKTOPOB. bazuc. Pasnoxenue mno

0asucy. JlekaproBa cucrema koopauHat. Paanyc Bekrop. 3ameHa 6asuca. Koopau-



HaThl BEKTOpa B HOBOM 0asuce. [IpumMepsl mpeoOdpa3oBaHus KOOPAWHAT: Mapaiesb-
HBIN [IEPEHOC, TOBOPOT OCEH KOOpAMHAT, MaTpuua nosopora. CkaiasipHOe Ipon3Be-
JICHUE U KOOPAMHATHI BEKTOpOB. PaccrosiHne mexny n1ByMsa Toukamu OmnpenencHue
BEKTOPHOTO MpPOW3BeACHUA. BekTopHOE mpou3BeneHrne B KOOPIAMHATHON ¢opMme.
CaoiicTBa BeKTOpHOTO Npou3BeneHus. [IpaBas u neBas Tpoiika BekTopos. Ilnomanm
TpeyrojibHuKa. CmemanHoe npoussefeHue. CBOMCTBA CMEIIAHHOIO IPOU3BEACHUS.
OO0beM mapajuienenunesa Kak MoOJIyJib CMEIIAHHOTO Ipou3BeleHus. JleneHue or-

pe3Ka B 3aJJaHHOM OTHOIIICHUH.
Pa3nen 3.AnasuTuyeckasi reomerpus (8 uac.)

Tema 1. AkTuHBHBIC MeTOABI 00y4eHusi: «Jlekums OT cryaeHToB: JluHUM M

miockocTw» (4 yac.)

1). PaccmaTpuBaeTcs MOJHBIN NIepeyeHb TUIIOB YPaBHEHUN NMPSAMOM JIMHUU Ha IUIOC-
koctu. [TapamMeTpuueckoe ypaBHEHUE NPAMON JIMHUK. Pa3penieHHoe ypaBHEHUE psi-
MO OTHOCHUTEJIBHO OPJAMHATHL. Y paBHEHUE NPSIMOM, ITPOXOIAILEH YePE3 IBE TOUKHU.
VYpaBHeHue npsiMoil TMHUM B oTpe3kax. OOuiee ypaBHeHue npsiMoil nmuHuu. Hop-
MaJbHOE YpaBHEHHUE IIPAMOM JIMHKM. 2). PaccMaTpuBaeTCs MOJIHBIN IEPEUYEHb TUIIOB
YPaBHEHUH IUIOCKOCTU B MpOCTpaHcTBe. [lapamerpuyeckoe ypaBHEHHE IIOCKOCTH.
BekTopHOE ypaBHEHUE INIOCKOCTH. Y PaBHEHHUE IUIOCKOCTH, MTPOXOISIIEH Yepe3 TpH
Touku. OO111ee ypaBHEHUE TI0CKOCTH. HopManbHOE ypaBHEHUE IITIOCKOCTH. Y CIIOBUE
MapajuIeIbHOCTH JIBYX IIOCKOCTEW. Y CIIOBHE MEPECEUEHUS TPEX IUIOCKOCTEW B OJI-

HOM TOYKE.
Tema 2. YpaBHeHue NpsiMOii JTUHUM B MPOCTPaHCTBeE. (4 yac.)

[Ipsimast TMHUS Kak nepecedeHrue AByX Iuiockocteu. [lapamerpruueckoe ypaBHEHUE
MpsSIMOW JTMHUU. BEKTOpHOE ypaBHEHHME NPSIMOM JIMHUM. PaccTrosiHue OT TOYKM 110
IJIOCKOCTH, 33JaHHOM BEKTOPHBIM yYpaBHEHUEM. PacCcTOsSHHME OT TOYKH A0 MPSIMOM
JIMHHUM HA IJIOCKOCTH U B IPOCTpaHCTBE. PaccTosiHue OT TOUKHU A0 IIJIOCKOCTH, 3a1aH-
HOW BEKTOPHBIM ypaBHEHHEM. PaccTosiHue Mexay NpsIMbIMH (CKPELIUBAIOILIIMHUCS )
JUHUSMUA B TIPOCTPAHCTBE. YCJIOBHE TMEPECEUCHHs TPeX IUIOCKOCTe. OOmumii BU
YpaBHEHHMS BTOPOTo nopsaka. [[puBeeHne kK KAHOHMYECKOMY BUY KPUBOW BTOPOTO
nopsjika (MoOBOPOT U MapajuieNbHblil nepenoc). [lepedeHs KpUBBIX BTOPOTO MOPsIIKa.

Kpussie BToporo mopsiaka: 3JuiaIic, runepoosia, mapadosna.



Benenue B MaTemaTuueckuii anaaus (4 yac.)
Pasnea 4. [Ipenen nociienoBarejibHOCTH (4 yac.)

Tema 1. MmuoxectBa. IlocaenoBarenbHocTu. Ilpenen moc/ienoBaTeJbHOCTH
(4 uac.).

[Tonstue mHoxkecTBa. CriocoObI 3a/1laHusi MHOKECTB. Oniepaliuu HajJi MHOYKECTBaMU.
JleliCTBUTENBHBIC YKCIa, HATYpAJIbHBIE, 1I€JIbIC, PAllMOHATIBHBIC, UPPAIIMOHAJIbHBIE.
DJIEMEHTBhl MaTeMaTUUYECKOW JIOTMKH: JIOTUYECKHE CHUMBOJIbI, KBAaHTOpPHI. [Ipome-
KYTKH JEHCTBUTEIILHBIX YUCE: OTPE30K, MHTEPBAJ, OKPECTHOCTh. HepaBeHCTBA 114
a0COMIOTHBIX BenuurH. CUEeTHOS MHOXKECTBO. DKBHBaJICHTHBIE MHOXKecTBa. [locie-
noBatenbHOCTh. Onepanuu ¢ YMCIOBBIMHU MociienoBarenbHocTaMu. [Ipenen yucio-
BOM TmocienaoBaTeabHOCTU. (CBOMCTBA KOHEUHBIX NPEAEIOB. BECKOHEUHO Malble
(6.M.), 6eckoneuHo Oospiue (0.0.) U OrpaHUYEHHBIC TOCIEA0BATEIFHOCTH. CBOM-
cTBa 0.M. u 0.0. mocienoBarensHOCTeN. HeomnpeeneHnbie BEIpaKEHUsI, PACKPBITHE
HeornpeaeneHHocTed. CTaHIapTHRIE Cydyal PacKpbITUS HEOMpeIeIeHHOCTe! (Ho/b
Ha HOMb, OECKOHEeUHOCMb HA OEeCKOHeYHOCHb, OeCKOHeYHOCMb MUHYC OeCcKOHeu-
HOCMb, HOJIb HA OeCKOHEeYHOCMb): JCIICHEe MHOTOWIEHOB, SKBUBAJICHTHBIE BhIpaXKe-
HUs, yIaJIeHue KOpHEH. MOHOTOHHBIE MOCIEA0BATEIbHOCTH, TEOMETPUUECKAs MPO-
rpeccust. Yucio E, BTOopoil 3ameuarensHbIi ipeen, HaTypajibHble Jorapudmel. Jlo-

rapu@mupoBanre. Pakropuansl. ApupmMeTndyecKas nporpeccusl.
Paznen 5.@yuknuun. I[peaesn, HenpepbIBHOCTH (PyHKIMI. (4 yac.)
Tema 1. Onpenenenne pynkuun. [penesa ¢pynxumii (4 yac.)

Omnpenenenue ¢yakuuu. CriocoObl 3agaHust GYyHKIUMNA: TaOIWYHBINA, Tpaduueckuid,
aHanutudeckuil. OrpannyeHHble QyHKIMU. HekoTopble crienuanbHble CocoObl 3a-
naHust QyHKUWN: HEIBHO 3a/laHHbIE (PYHKIMU; CIOXKHbIE PYHKIMHU; PYyHKINH, 3a]1aH-
Hble GpyHkunu. OnpeneneHue oopaTHoil GyHKIMH. DaemMeHTapHble PyHKIIMU. OCHOB-
HbIe dieMeHTapHbie GyHkun. Kiacesl anemMentapubix Gynknuid. ['unepoonnueckue
¢bynkuuu. [penen ¢pynkuu. [Ipenen cnesa u npenen crnpasa. CBoiicTBa MpeeioB
dbyHKIIMNA. 3aMeHa TIepeMEHHBIX B Tipenenax. [lepBoiil u BTopoi 3aMeuaTenbHbIC TIpe-
nenwl. Cnenctus npeaenoB. OnpeaeseHrue 06CKOHEYHO MaJIbIX U OECKOHEUHO 00JIb-
muX (QyHkiuil. CBOMCTBa OECKOHEYHO MAaJIbIX U OECKOHEYHO OOJBIIMX BEIUYMH.
CpaBHenne (GyHKIUH. DKBHBAICHTHOCTh QYHKIMU (OECKOHEUHO MANbIX ENUHUH).
DKBUBAJIEHTHOCTbH AJIEMEHTApHbBIX QYHKIMH. BeIunciaenne npeaenoB ¢ MOMOIIBIO K-

BUBAJICHTHBIX OECKOHEYHO MaJIbIX BeNW4uH. JlorapudmMupoBanue mpu pacKpbITHH



HeomnpeaeneHHocTe! B npenenax. OnpeaeneHnue HenpepbIBHOCTH (PYHKIIUY B TOUKE U
B obnactu. Touku pazpsiBa. Knaccudukanus Touek paszpsiBa. Toduku paspeiBa mep-
BOT'0 pOJia: TOUKH YCTPAHUMOTO pa3pbiBa, TOUKW KOHEYHOTO CKauka. To4Yku pa3pbiBa
BTOpOTO poja. Haxoxnenue Touek pa3pbiBa (yHKIIUU OJHOM iepeMeHHoi. CBoiicTBa
HenpephIBHBIX (YHKIMI Ha oTpeske. Teopema Beitepmtpacca. Teopema bomnbiano-

Komm.

Paznen 6.udpdepenunanbHoe ucumciaenue QyHKIMA OJHON TepeMEeHHOM
(4 uac.)

Tema 1. IlpousBoaHas pyHkuuu. Bektop pynkuus (4 gac.)

duznyeckoe coJiepKaHue MPOU3BOJHOM KaK Mpeiesl CPEeJHEN CKOPOCTHU JIBHXKEHHS.
Onpenenenre Npou3BOAHON QYHKIIMHN OJHOM nepeMeHHOM. [IpuHsaTeie 0003HaYeHMS
npou3BOAHOM. [IprMepsl BEIYMCIICHHS] TPOU3BOAHOM, HCXOAS U3 ONPEIEICHUS IIPO-
n3BoAHoU. Juddepenuman pyHKkunnu Kak JUHEHHAs 4acTh MPUPALIECHUS (QYHKIUH.
['eomeTpuyeckuii CMbICI NPOU3BOIHOM U AU depeHmana GyHKIUU. Y paBHEHUE Ka-
caTenbHOU K Tpaduky QyHkuuu. O6mme npasuia 1udPepeHnpoBaHus: MPOU3BO/I-
Hasl KOHCTAaHTBI, IPOM3BOJHAS CYMMBI, IIPOU3BOJHAs NPOU3BENCHHUS, IIPONU3BOIHAS
qacTHOTo ABYX QyHkuuid. [IpousBonHas cinoxxHoit ¢pyHkiuu. CBONCTBO MHBapUAHT-
HocTu Jud¢epeHnnana nepBoro nopsjka. Tabinua npou3BOJHBIX OCHOBHBIX 3Jie-

MEHTapHBIX ()YHKIIHMA.
Pa3znen 7.UccnenoBanue noBenenusi pynkmuii (4 yac.)
Tema 1. ®opmyaa Teiinopa. Teopemsl 0 cpeaHem (4 yac.)

®opmyna Telnopa, mpumepsl pazioxkenus. OctaTounbii wieH Gopmynsl Teiinopa B
dopme Ileano u Jlarpamxa. Teopemsi o cpeanem uist auddhepeHupyeMbix GyHKITHNA:
teopembl M. @depma, M. Ponsa, JI. Jlarpanxka, O. Komm. IIpu3sHak MOHOTOHHOCTH
¢yakuuu. OTbICKaHNe HaUOOJIBIIMX U HAMMEHBIINX 3HaYeHu pyHkuu. Heobxoau-
MO€ YCIIOBHE SKCTpEMyMa — MO03pUTeIbHbIe ToOUukH Ha 3KcTpeMyM (I1. depma). Jlo-
CTaTOYHBIE CTPOrOr0 AKCTPEMYyMa C MPUMEHEHHUEM IIE€PBOM U BTOPOM IIPOU3BOJHOM
¢byskiuu. Bemykinocts. Touku neperuda. OnpeneneHrne aCUMITOTHI: BEPTUKATHHBIC

U HakJIoHHbIE. [locTpoeHue rpadukoB GyHKIIHIA.



Cemectp 2 (18 vac.)

HHurerpanbHoe ucuuciaeHue GQyHKIUUM OJHOM epeMeHHOoI
Pa3nen 8. Heonpenesiennsblii unterpad (8 uac.)
Tema 1. Taoanunble nHTerpaJbl. CBoiicTBa nHTerpaJja (4 yac.)

[lonstue nepBooOpasHoi (yHkumuu. Heompenenenuelii unHrerpan. CBsA3b MeEXIy
audepeHIupoBaHeM U WHTerpupoBaHreM. CBONCTBa HEONPEAENECHHOTO HHTE-
rpana (mpaBwia UHTErpupoBaHusi). Tabmuna ocHOBHBIX MHTerpanoB. Hemocpen-
CTBEHHOE MHTErprupoBanue. UHTerpupoBanue moacTaHOBKOM, MpUBEACHUE K Ta0INY-

HBIM MHTETpajiaMm.
Tema 2. OcHOBHbIE MeTOJbI HHTErPUpPOBaHMs. (4 yac.)

®dopmysia HHTErpupoBaHus 1o yacTsiM. OCHOBHBIE MOIBIHTETpAIbHBIE PYHKIIUH, TS
KOTOPBIX UCTIONB3YETCSI METOJ MHTEIPUPOBAHUS 110 YacTsIM. HTerpupoBaHue paiu-
OHAJIBHBIX JIp0o0€eH € MOMOIIBIO Pa3JI0KEHU HA MpoCTeiine apodu (MeTo1 Heonpe-
JIENIEHHBIX K03 GUIIMeHTOB). IHTErpupoBaHue HEKOTOPHIX UPPALIMOHATBHBIX (QYHK-
IIUH, HEKOTOPBIX TPAHCLIEHIEHTHBIX PYHKIUH (TpUroHOMeTpudeckux PpyHkimii). Oc-

HOBHBIC 3aMEHBI. Y HUBEpCAJIbHAsi TPUTOHOMETpUYECKas MOJACTaHOBKA.
Pa3nen 9.0npenesiennblii mHTerpad (8 yac.)
Tema 1. OmnpenesieHHBIH HHTErpaj, NpuiaokeHus. (4 yac.)

Onpenenennbiii uurerpan (Pumana), ero reomerpuyeckuii cMbicia. OCHOBHBIE CBOM-
CTBa ONpeeJeHHOro uaTerpana. Hemocpeacrsennoe uaterpuposanue. Onpenenes-
HBII MHTErpaji ¢ MEPEMEHHBIM BEPXHUM MPENIETIOM, €r0 HENPEPhIBHOCTh U U] de-
penuupyemoctb. @opmyna HetoTona JleiiOnuna. MIHTerpupoBanue 3aMeHOM mepe-
MeHHbIX. DopMyIia THTErPUPOBAHUS 110 YACTAM B onpeesieHHoM nnrerpaie. Heco6-
CTBEHHBIE MHTETPAJIbI C 0ECKOHEUHBIMH TPEIeIaMU M OT HEOTPAaHUYECHHBIX (DYHKITHI.
AOGCOJIIOTHO CXOSIINECs] MHTETpaibl. BriunciaeHue miomaam KpuBOJIUHEWHHON Tpa-

nenuu, o0BeMa Teira BpalllCHWs, AJIUHBI AYTH, INIOINAaAX ITOBEPXHOCTHU BPALICHMA.

Tema 2. AKTHBHBIE MeTOblI 00yueHusi: «Jlekuuss ot cryaenTon: Ilpuioke-

HUsI HHTerpasa» (4 gac.)

N3ydenune CBOKCTB U IPUEMOB BBIUHCIICHUS PA3JIMYHOIO POJAA ONPEIEICHHBIX UHTE-
rpajoB. ['eoMeTpuyecKuid CMBICII ONPEAEIEHHOr0 nHTerpana. HemocpencrBeHHOE
UHTErpupoBaHue. Beuncnenue miomaan KpUBOJIMHEMHON Tpanenuu, oobema Tela

BpaliCHHUA, JJIWHBI AYT'H, IJIO0IIAaAW ITOBCPXHOCTH BPAIlICHUA.



Nuddepenunanbubie ypapHenus (12 gac.)
Pa3znen 10. OObikHOBeHHbIE MU epeHnnaIbLHbIE YpaBHeHud (12 yac.)
Tema 1. duddepenunanbHble ypaBHeHHs IEPBOro nopsjaka. (8 uac.)

OcHogHble noHsATHA. Y nepBoro nopsaka. 3agaya Kommu. Teopema cymecTBoBaHus
Y €IMHCTBEHHOCTH 3aJ1auu Koln, reoMeTpuueckoe cojepaHue TEOpeEMBL. 3a1auu,
OPUBOJAIINE K OOBIKHOBEHHBIM AP PEpeHLINaTbHBIM YpaBHEHUSIM. MeTO N30KIIUH.
Y ¢ pazpensromumucs nepeMeHHbIMU. OTHOPOJHBIE YPaBHEHUS IIEPBOTO MOPSAKA.
JY, npuBoasuecs: K ONHOPOJIHBIM ypaBHEHUsIM. JINHEWHbIE ypaBHEHHUs IIEPBOTO
nopsnaka. YpasHenust bepaymiu. YpaBHenus B moyHbix quddepernuanax. Yucnen-
Hble MeToabl pemenus Y. 3amaua Komm. OnHomaroseie MeToapl. tepanmonHas
cxema mMetoja Junepa. ['eomerpuueckas nHrepnperanus pemennsa. Cxema Meroaa

Ditnepa ¢ niepecueToM. IlorpenHocTs peneHus.
Tema 2. duddepeHunanbHbie ypaBHEHHUs] BHICHINX MOPSIAKOB. (4 yac.)

JIY Beicux nopsaakos. Y, nomyckaromue NOHMKEHUs MopsakoB. Jlunennsie 1Y
(JIAY) ¢ nocrossaabiMU KO3 PuimenTamu. Cuctemsl JIJIY ¢ nocrosHHbIMU KO3 hu-

OUCHTaMU.

YucioBble 1 PYHKIHOHAIBHBIE PsiAbI (8 yac.)
Pa3znen 11. YuciioBble 1 PyHKIHOHAJIBHBIE PsiAbI (8 Uac.).
Tema 1. YwuciaoBble psiibl, IPU3HAKU CXOAUMOCTH. (4 yac.)

[Tonsatre yucnoBoro psana. CxoaumMocTs 1 cymma psiaa. eiicteus ¢ psaamu. CBoi-
cTBa cxonsmumxcs psagoB. [Ipu3Haku cXOAMMOCTH: MPU3HAKU CpaBHEHUS (0000IICH-
HBII TApMOHUYECKUH Psif), UHTErPAJIbHBIN pU3HaK cxoaumocTu Koiu, BbleneHme
IJIaBHOW 4acTH, MpHU3HaK cxoaumoctu JlamamOepa, paaukanbHblid npu3Hak Komm.
3HaKomepeMeHHbIE pANbl. AOCONIOTHAS U yclOBHAsA cxoaumocTh. CBoiicTBa abco-

JIOTHO CXOJSIINXCS PsAI0B. 3Hakouepeayromuecs psasl. [Ipusnak JleiOnura.
Tema 2. @OyHKUMOHAJIbHBIE U CTeNEHHBbIE PsAbL. (4 yac.)

O yYHKIUOHAIBHBIE PAJIbI, PABHOMEPHAS CXOJUMOCTh, MaKOPUPYEMBIE PSAJIbI, TOYUJICH-
HBIH Mepexo/1 K mpeaeiy, nouieHHoe nuddepeHnrpoBanue, uHTerpupoanue. [lons-
THE CTeNIeHHOTO psina. Teopema Abemns. OnpeneneHue pagnyca CXOAMMOCTU CTETEH-
HOTO psifa. CBOMCTBA CTETIEHHBIX psiioB. Pa3noxkenne QyHKIMI B CTENIEHHBIE PSIIBL.

Psn Teiinopa, octarounsiii wieH Gpopmyiibel Teitstopa. OG00IIEHHBII CTENEHHON PS/I.



Cemectp 3 (18 uac.)

Teopus BeposiTHOCTelH (14 1ac.)
Pa3nen 12. KomOuHaTopHbIE cxeMbl (2 yac.)
Tema 1. KomOuHaTopHble cxeMbl (2 yac.)

IIpaBwiio cymmsl. [IpaBuio npousseaeHus. PazMmerieHus ¢ nOBTOPEHUAMHU, pa3Melle-
Hus 6e3 moBTopeHwuit. [lepecTaHOBKH, TEPEeCTaHOBKU C MOBTOPEHUSIMH (MYJIbTUMHO-
’KECTBA), COUETaHNUs, COUETAHHs C TOBTOpeHUsAMH. bunom HeroTOHA, moiMHOMUAIb-

Has (popmysia, IPUHIIUI BKIFOUYEHUS U UCKITIOUCHHUS, CIICACTBUE.
Pazgen 13. Cuyuaiinbie cOOBITHSI M UX BePOATHOCTH (4 4ac.)
Tema 1. BeposiTHOCTHOE MPOCTPAHCTBO (2 yac.)

Kiaccuueckoe onpezenenue BepossTHOCTU. [IpocTpaHCTBO 27IeMEHTAPHBIX COOBITUM.
[TonsiTue cioxHOTO COOBITUA. ['eomMeTpuuecKass UHTEpIpETasl COOBITHIA: CymMMa,
MPOU3BEACHUE, PA3HOCTh, JOCTOBEPHOE COOBITHE, HECOBMECTHBIE COOBITHUS, ajredpa
COOBITUI. AKCHOMAaTHYECKOE ONpeleeHue BeposTHOCTU. OnpeneneHue BeposiT-

HOCTHOTO MTPOCTpAaHCTBA. DYHKIUS BEPOATHOCTH.
Tema 2. Ilosnast BeposiTHOCTH. @opmy.ia baiieca (2 yac.)

[lonATHE M ONIpeIeNIEHNE YCIIOBHOW BEPOSTHOCTH. Y CIIOBHAS! BEPOSITHOCTH B 3a/1a4aX.
[ToHsiTHE M OTIpe/ieNieHne HE3aBUCUMOCTH COOBITUIA. TeopeMbl: HE3aBUCUMOCTH, CJIO-
KEHUs, yMHOKeHUsI coObITHi. [lonmHas rpymnma coOsrTrii. dopmyna mosHON BEposIT-

HocTu. @opmyna baiieca (Teopema rumnores).
Paznen 14. Cuyuaiinble BeJJUYMHBI (8 4ac.)

Tema 1. CayuaiiHas BeanuuHa. DyHKuus pacnpeaeieHus. YucjioBbie xapak-
TEPUCTUKHU (2 yac.)

Onpenenenue cirydyailHOM BeIMUYUHBI. OYHKIMS paclpeeieHuss BEPOSITHOCTEN CIy-

YalHOW BeNMYMHBI. OmpeneeHue TUCKPETHOTO BEPOSITHOCTHOTO MPOCTPAHCTBA. 3a-

KOH pacIpeereHus U cllydanHas BeJINYMHA FeOMETPUYECKOro pacnpeaeneHus. Yuc-

JIOBBIE XapAKTEPUCTHUKHU CIYYANHBIX BEIUYHH: MATEMATHUECKOE OXKUIAHNE, TUCTIEP-

cus. CBOMCTBAa MaTeMaTUYECKOTO OKUIaHUs U auctiepcud. [Ipumep mpoctoii azapr-

HOUW UI'Pbl — BBIYMCIICHUE YUCIIOBBIX XapaKTEPUCTUK CIyYaHON BEJTUYUHBL.



Tema 2. AKTHBHBIE MeTObI 00y4eHHs: «Jleknus ot cTyaeHToB: CXxemMa uCIbI-

tannii Bepuyim» (2 yac.)

PaccmatrpuBarores cneayromme Bonpockl. [[oHsITHE NOBTOPHBIX HCHbITaHUI. Cxema
ycnblTanni bepHyiui. bunomuaneHoe pacnpenenenue. YucioBble XapaKTepUCTHKA
OMHOMHUAIBHOTO paclpeesieHusl: MaTeMaTHIeCKOe OXKHMJIaHUE, TUCIIEPCHs], MOJa U
Mearana. [IpuMepbl MOBTOPHBIX UCTBITAHUH B 3aadax. [IpocTeluii moTOK cOObI-
THM, CBOMCTBA IpocTenero noroka. Pacnpenenenue Ilyaccona kak npeaenpHoe 1o-
BeJiIeHnE OMHOMHMAIBHOTO pactipeesieHus. YucIoBbie XapaKTepUCTUKU. XapaKTepH-
ctuueckas pynkuus. [Ipumepst ncnonb3oBanus pacupenenenus [lyaccona. [Toka3a-

TeIbHOE pactpeaeienne. OyHKIUS HaEKHOCTH.
Tema 3. HenpepbIBHbIE ciiy4aliHble BeJIMYUHBI (2 Yac.)

OrnpeneneHne BEPOATHOCTHOIO IMPOCTPAHCTBA U HEMPEPBIBHOW CIy4ailHON BEIH-
yuHbl. OYHKIMS paclpeesieHus, TIOTHOCTh pactpeaenenusa. CoricTBa QyHKIMH
pacrpeniesieHus U MIOTHOCTU pacIpeeiCHus, YUCIOBbIE XapaKTEPUCTUKH CITydai-
HBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJIAaHUE, TUCTIEPCHs, MO/Ia, MEIMaHa, HauyaJlbHbIC
U LICHTPAJIbHBIE MOMEHTBHI, CKOIIEHHOCTb, IKCIIECC, KBAHTUIIb pacnpenenenus. [Ipu-

Mep BBIUMCIICHHUS BCEX MOKa3zaTeael pacnpeacicHus. PaBHOMepHOE pacpeacieHre
Tema 4. HopmaabHoe pacnpenesienue. IlpenenbHbie TeopeMbl (2 4ac.)

HopmaneHoe pacnpenenenue. UncmoBble XapaKTEpPUCTUKN PACIIPEACICHUN. Xapak-
TepucTHueckass (PpyHkius. BocrpousBopsiiee CBOMCTBO paclpeAesieHuil Mo mnapa-
MeTpy. JIokanpHas U MHTETrpalibHAsA NpeaeabHbie TeopeMbl MyaBpa — Jlamtaca. Me-
TOAWMKA TNPUMEHEHUS B 3aJa4ax JOKaJIbHOM, MHTETpaIbHOM TeopeM MyaBpa —
Jlannaca u pacnpenenenust [lyaccoHa, Kak MpeaenbHOro ciiydas OMHOMHMAIBHOTO
pacnpenenenus. HepaBenctBo UeOrbimeBa. 3akoH Oonbpmmx yucen. Teopema bep-
HyJUId, Teopema XuHuMHA. L{eHTpanbHas npenenpHas teopema. [Ipumenenue teo-

peMm.

MaremaTnyeckasi craTuctuka (4 gac.)
Paznen 15. O0pabdoTKa IKCNIEPUMEHTAJBHBIX TaHHBIX (4 Yac.)
Tema 1. MeToabl MaTEMaTHYeCKOM CTATUCTUKH (2 4yac.)

3amaun MaTeMaTHYeCKOW CTAaTUCTHKU. Teopusi BHIOOPOUYHOTO MeToa. CIUIONTHBIC U

BbIOOpOUHBIE HaOMOAeHUS. BapualioHHbI psif BBIOOPKH, TOPSAKOBBIE CTATUCTUKH.



OMmnupuueckas GyHKUus pacrpeneneHus. ['ncrorpamma, moiauron 4actoT. Beibo-
POYHBIE XaPAKTEPUCTUKH CIIy4aiiHbIX Beau4uuH. CpeHee 3HaUeHUE U JUCTIepCHs re-
HEpaJIbHON COBOKYIIHOCTH, UX XapaKTEPUCTUKU. YacTHBIE Cilydau paclpenesIeHUs
CTaTUCTHUK CPETHETO 3HAYEHHU U IUCIIEPCUU IPU HOPMAJIBHOM PaCIIPEEICHUN IT'eHe-

PalbHOM COBOKYITHOCTH CIIYYaWHBIX BEJTUYHUH.

Tema 2. HHTepBasibHOE ouneHMBaHuMe mapaMmetrpoB. IIpoBepka crarmcruue-

CKHX runotre3 (2 4ac.)

ToueuHoe U MHTEpBAIBHOE OlEHMBAaHKE MapaMeTpoB. [loHsATHE ONTUMANBHBIX, 3(-
(EeKTHBHBIX U IOCTATOYHBIX CTATUCTHK. IHTEpBaIbHOE OIIEHUBAHKE TTAPAMETPOB Ma-
TEeMaTUYECKOr0 0KUAaHUS U TUCTIIEPCUH JIJIi HOpMaJIbHOTO pactnpenenenus. [loctpo-
€HUE JIOBEPUTEIIBHOTO MHTEPBAJIA C UCIIOJIB30BAHUE TOYEHYHOM OLICHKH MapameTpa.
[Tonarue cratuctuyeckor runoresbl. [locTtpoeHne kputepusi MPOBEPKHU TUIIOTESBI.
Kputnueckast o61actb. YpoBeHb 3HaunMocTu. Omrbka nepBoro poja, ommoka BTo-

poro pona.
Cemectp 4 (18 uac.)

MaremaTuueckasi JJoruka (8 uac.)
Pa3znen 16. Hcumcienue BbicKa3bIBaHUi (6 yac.)
Tema 1. MHcumcienue BbICKa3bIBaHUM (2 4ac.)

Onpenenenue Bbicka3zbiBaHUS. OCHOBHOM HA0Op JIOTMYECKUX ONepanuil, TaOJIULbI
UCTUHHOCTH. JIornueckre BoIpakeHUs, BBIYUCIICHNUE Ta0IUIl ICTUHHOCTH. J{U3bIOHK-
TUBHAsE (opMma JIOTMYECKUX BblpakeHHil. [I[puMeHeHrne K eCTECTBEHHOMY SI3bIKY,
cTaHAapTHbIE cxeMbl (hopMmann3anuu. Cxembl MPaBUIBHOTO JOTUYECKOTO BHIBOAA —

JI0Ka3aTeJIbCTBO OT MPOTUBHOTO.
Tema 2. byaena anreopa, CIH® u CKH® OyJieBbix ¢pyHkuuii (2 4yac.)

[Tepexmtouarenbubie — OyneBsl GyHKIMH. CriocoObl 3agaHusi OyJeBbIX (QYHKITUH.
ByneBbl GpyHKIMI ABYX MEpPEeMEHHBIX. AHATUTUUECKUN CrOco0 3amaaHust. TaOaulbl

UCTUHHOCTHU. [IOpsAI0K BBIMOJHEHHUS ONEPALMI B TOTUYECKUX BBIPAKECHUSX.
Tema 3. Munumusauus OyJeBbIX pyHKUM (2 yac.)

Knaccudukanus nonunsix HabopoB. ['eoMmeTpuueckas HHTEpIpeTanus 3a1a4l Mu-
HUMU3aluu OyneBbIX GyHKIMNA. OCHOBHBIE IPaBUJIa MUHUMHU3ALMU OYJIeBBIX (QyHK-
Ui B TEOMETPUIECKON MHTepIpeTanud. MuHUMu3anus OyJieBbIX EPEMEHHBIX 3-X

NIEPEMEHHBIX.



Pasnen 17. JluHeliHble peKyppPeHTHbIE COOTHOIIEHMH (2 yac.)
Tema 1. JIuHeiiHble peKyppeHTHbIE COOTHOLIEHUS (2 Jac.)

CreneHHbIe U KCIIOHEHIMAIbHBIE TPOU3BOAIINe GyHKIMKU. Onepaiuu ¢ Tporu3Bo-
ASMUMHA (PYHKIMSIMH: JIMHEWHBIE OIEpaluy, CABUT Hadaja BJIEBO, CIBUT Haudaja
BIIPaBO, U3MEHEeHHE MacmTada. [IpuMmepsl 3amad MCHOJIB30BaHUS MPOU3BOIAIINX
GbyHkuuid. JIuHelHbIe peKyppeHTHbBIE COOTHOLIEHUS (YpaBHEHUS ), OTHOPOJIHBIE U HE-
OIHOpOAHBIE ypaBHEHUSA. [IpsmMoil MeToa pelIeHNs] OTHOPOAHBIX U HEOJHOPOIHBIX
JUHEHUHBIX PEKYPPEHTHBIX YpaBHEHHH Ha OCHOBE (HhOPMHUPOBAHUS MPOU3BOMASIIUX

dyukuii. [Ipumeps! perienns 3a1a4 no peKyppeHTHBIM COOTHOIIEHUSIM.

Teopust rpados (10 gac.)
Paznen 18. Teopus rpados (10 gac.)
Tema 1. OcHOBHBbIC NOHATHSA U OnIpeaeseHUus rpagos (2 yac.)

Onpenenenue rpada. I'paduueckoe npencrasieHue rpadon. Mzomopdusm rpados.
OpuenTtupoBannblii rpad, noarpad, ncesaorpad, npoctoii rpad, JonoaHeHue rpada,
wiockuil rpad. CMEXHOCTh U MHIIMJACHTHOCTh BEPIIMH U pedep rpada, Mapuipyt
(myTh) Ha rpade, Lenb, UK, NpocTas 1enb U nuki. Jlepeso, nec. [IpeacraBnenus
rpadoB: MaTpuila CMEKHOCTH, HWHIIMJICHTHOCTH, MAaTpPHUIla BECOB, CIMCOK pedep

rpada, CTpyKTypa CMEXHOCTH.

Tema 2. AKTHBHBbIe MeTOAbI O0yueHusi: «Jlekumst ot crygeHToB». Kommo-

HEHTBI CBSI3HOCTH Irpada, 0CTOBHBIE iepeBbs (2 yac.)

PaccmarpuBatorces cienyrone Bonpochl. [loHATHE OTHOLIEHUS YKBUBAJIEHTHOCTH.
OnpeneneHre OTHOMIECHUS SKBUBAJIEHTHOCTH Ha MHOKECTBE BEpIIMH. CBSA3HBIE KOM-
MTOHEHTBHI, AJITOPUTM BBIACICHUSI KOMIIOHEHT CBSI3HOCTH (MHOKECTBEHHOE OMTMCAHUE).
Onpenenenue ocToBHOro Jepena. IIpakTrdeckas 3HAUMMOCTh HAXOXIAEHUS OCTOB-
HOTO JiepeBa. JKaaHbli alrOPUTM IMOCTPOCHUS MUHUMATILHOTO OCTOBHOTO JiepeBa (aj-
roput™m Kpackana). AnroputMm Oikaiiero coceia MOCTPOCHUS MUHHMAIbHOTO

OCTOBHOTO JiepeBa (anroputm [Ipuma).
Tema 3. Ilyru mo rpady (2 gac.)

Kparuaiimue mytu Ha rpade. AIroOpuTMBI ONIPEACIICHUSI MUHUMAJIBHOTO PACCTOSTHHUS
MEXy BEpPIIMHAMH B IPOCTOM oprpade ¢ HEOTpUIIATeILHBIMU Becamu. DopManibHOE

onucanue anroput™ Jleitkcrpa 1 000CHOBaHUE AJITOPUTMA.



Tema 4. /IBynoJsbHble rpagsl (2 yac.)

Omnpenenenue AByaoiabHOrO rpada. Heo6xoaumeie U JOCTaTOYHBIE YCIOBHS CyIIe-
CTBOBaHHUA JBYAOJbHOTO Tpada. [lapocoueTanusi, airopuT™M YepeyronIuxcs enei

JUISL OITPEICIICHUSI MAKCUMAIIBHOTO TTAPOCOYETAHMUS.
Tema 5. Xpomarnueckue rpadsi (2 yac.)

XpomaTHueckoe pas3ioKeHHUE BEpIIMH MpocToro rpada. XpoMmaTuueckoe 4YHCIIO
rpada. OntumanbsHas packpacka rpada. HesBHas cxema packpacku BepiuH rpada,

ITOPUTM PACKPACKH.

II. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM
YACTU KYPCA (162 gac., B TOM uncJje ¢ ucnoiabzoanueM MAQO 22 gac.)

Cemectp 1 (54 yac.)
Pa3nen 1. Bekropuasi anredpa u anajnurudeckasi reomerpus (28 uac.)

3ansitue 1. Marpuusl. Ounpeaenurenb mMarpuubl. CBOHCTBa ompexeuTess
(4 gac.)

1. Martpuipl. Onepaiuu ¢ MaTpUllaMu: CJIOKEHHUE, YMHOKEHHE Ha YHUCIIO, YMHOXKE-
Hue Matpull. CrieruanbHble MaTpUIIbl: HyJI€Basl, €AUHUYHAS, JUArOHAJIbHAS, TPe-
yroJibHasi, TPAHCIIOHUPOBAHHASI.

2. CBoiicTBa TpaHCIIOHUPOBAHUS MaTpHIll. BeuncieHue MUHOPOB MaTPUIlhI, anred-
panyecKuX JIOMOTHEHUN, ONIPEACIIUTEIS] MATPHIIBI.

3. Paznoxenue onpeaenuTens Mo CTpoke u croioiy. CBoiicTBa onpeaenureneii. Boi-

YUCICHUC OHPCI[CHI/ITCHCfl ClICOaJIbHbIX MAaTpHUII.

3ansitie 2. OQOparHas marpuna. KpamepoBckue cucremsl (2 4ac.)

1. Beruucnenue oo6patHoit maTpuilsl. CBoMcTBa 0OpaTHONM MATpHUIlbl. Y CIIOBUSI CY-
HIECTBOBaHUSI 0OPATHOIN MaTpPHUIIBI.

2. ANroputm BBIYUCICHHUS OOpaTHOW MATPHIIHI.

3. KpamepoBckue cuctembl THHEHHBIX anrebpanyeckux ypasHeHui (CJIAY). Perme-
nue CJIAY meronom Kpamepa.

4. Pemenue CJIAY c nmomoIibio 06paTHON MaTPUIIBI.

3ansitue 3. Teopema Kponekepa-Kanesnu. Pemienne CJIAY meronom I'aycca
(4 yac.)

1. Breruucnenue panra Matpuilbl. [louck 6a3ucHoro MuHopa.



2. PacmupenHas maTpulla CHCTEMbI. DJEMEHTAapHbIE NPeoOpa3oBaHUsl CTPOK U
CTOJIOLIOB CUCTEMBI YPaBHEHHUIA.

3. Ycnous teopemsl Kponekepa-Kanennu — ycinoBue CylecTBOBaHUS PELLICHUS CU-
CTEMBI JIMHENHBIX YPAaBHCHUM.

4. Tlpsmoit u oOpaTHbI X0 MeToaa ['aycca (mpuBeAeHNE MATPULIBI CUCTEMBI K J11a-

roHansHOMY Buay) pemenus CJIAY.

3ansitue 4. Bekrtopa. Jluneiinble onepauuu HaJ BEKTOPaMH
(2 vac.)

1. Onpenenenue BeKTOpa: HAINPaBJICHHBIN OTPe30K (YNMOpsIOUYEHHAs Mapa TOYEK),
JuiMHa BekTopa. KommmHeapHsle BekTopa. PaBeHCTBO BEKTOPOB. JIMHEHBIE Olle-
panny ¢ BEKTOpaMHU: CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA HA YHCIIO, €ANHUY-
HBIW BEKTOP.

2. CkanspHoe mpou3BeZieHHe BeKTOpoB. CBOWMCTBA CKAISIPHOTO Tpou3BeneHus. Jlu-

HEHHAas KOM6I/IHaHI/ISI BCKTOPOB.

3ansitue S. AKTHBHBIE MeTOAbl 00yueHHsi: «MaTremaTudeckue 00M C BEKTO-

pamm» (2 gac.)

JlnHerHas HE3aBUCUMOCTh BEKTOPOB.

1. Bazuc. Paznoxenue no 6asucy. JlekaproBa cucreMa KOOpAHHAT.
2. Pagmyc BekTop. 3amena 6a3uca. KoopauHaTsl BEKTOpa B HOBOM 0asuce.

3. IIpeobpazoBaHue KOOPIMHAT: MAPAIICIBHBIN ITEPEHOC, TTOBOPOT OCEH KOOPIUHAT.

3ansitue 6. IlpuiaoxeHuss BeKTopoB (4 yac.)

1. CxkanspHoe NMpou3BEACHUE U KOOPJAUHATHI BEKTOPOB. PaccTosiHue Mexay IByMs
TOYKaMH

2. OrmpezeneHne BEKTOPHOTO Mpou3BeeHus. BekTopHOE Tpou3BeicHuE B KOOPIH-
HaTHOU (opme. CBolicTBa BeKTOpHOTO TpousBeaeHus. [IpaBas u jeBas Tpoiika
BEKTOPOB.

3. ITmomane TpeyrompHuka. CwmermanHoe mpousBeneHue. CBOMCTBA CMEIIAHHOTO
npousBeneHuss. O0beM mapasuienenunea Kak MoyJib CMEIIAaHHOTO TTPOU3BeIe-
HUSL.

4. Jlenenue oTpe3Kka B 3aJTaHHOM OTHOUIEHUHU.



3ansitie 7. YpaBHeHUe NPAMOM JHHUHU HA IVIOCKOCTH. Y paBHEHHE IJIOCKOCTH
(4 yac.)

1. ITapameTrpuueckoe ypaBHEHUE MPSAMOil JIMHUK. Pa3pelieHHoe ypaBHEHUE TPSIMOA
OTHOCHUTEJIBHO OPAUHATHI.

2. YpaBHeHHE IPSMOM, IPOXOIAIICH Yepe3 JIBe TOUKHU. Y paBHEHHUE MPsIMOM JIMHUY B
otpe3kax. OOuiee ypaBHeHue npsamMoil tuHud. HopmanbHOEe ypaBHEHHE MPSAMOUN
JIMHUH.

3. Ilapamerpuueckoe ypaBHEHHE IUIOCKOCTH. BekTopHOE ypaBHEHHE IIOCKOCTH.
YpaBHeHUE JIOCKOCTH, MPOXOAAIIeH uepe3 Tpu Touku. OO01iee ypaBHEHUE 1J10C-
KOCTH.

4. HopManbHOE ypaBHEHHE IUIOCKOCTH. Y CJIOBHE MapajuIeIbHOCTU JBYX IIOCKO-

CTEH. Y CJIIOBHUE MEPECECUYEHUS TPEX MIIOCKOCTEN B OJJHOM TOYKE.

3ansitHe 8. YpaBHeHue NPSAMOM JTMHUHU B IPOCTPaHCTBE. BhluKc/ieHne paccro-

siHui (4 gac.)

1. Ilpsmas IuHMS Kak NepeceueHue IByX miockocteil. [TapameTpuueckoe ypaBHe-
HUE NpsAMOU TMHUK. BEKTOpHOE ypaBHEHUE MPSAMON JIMHUH.

2. PaccrosiHue OT TOYKH JI0 IJIOCKOCTH, 3aJJaHHOW BEKTOPHBIM ypaBHeHHeM. Pac-
CTOSIHHE OT TOYKH J0 MPAMOU JINHUH Ha TUIOCKOCTH U B TPOCTPAHCTBE.

3. PaccrosiHME OT TOYKHM A0 IUIOCKOCTH, 3aJJaHHOW BEKTOPHBIM ypaBHEHHEM. Pac-

CTOSTHUE MEX]1y TIPSIMBIMHU (CKPEIIUBAIOIIUMUCS ) TUHUSIMH B IPOCTPAHCTBE.

3ansaTHe 9. KpuBbie BTOPOro mopsiika Ha miockoctu. CucreMbl KOOpAMHAT.
(2 gac.)

1. OOwwmit BUA ypaBHEeHHUs BTOporo nopsiaka. [IpuBenenrne Kk KAHOHUYECKOMY BHLY
KpUBOM BTOPOTO MOpsiAKa (MIOBOPOT M MapajuieabHbI nepenoc). Ilepeuens kpu-
BBIX BTOPOTO MOpPsJIKa.

2. Kpusble BTOpOTro mopsika: 3JIuIc, runepoona, mapadona. [loctpoeHne KpuBbIX,
CBOMCTBA KPUBBIX.

3. Teopema be3y. Anroputm EBkinna nenenus MHorousieHoB. OCHOBHas Teopema
anreOphl: MHOTOWIEH N-i CTENIEHH UMEET POBHO N KopHe. PasnoskeHrne MHOTO-
YJIEHOB Ha MHOYKUTEJIN.

4. TlonsipHas cucteMa KOOpJIMHAT, [IMJIMHIPUYECKasi CUCTEMA KOOpAUHAT, cepuye-

CKasd CUCTEMAa KOOpAMWHAT.



Paznen 2.Benenue B MaTemaTuueckuii anaaus (26 yac.)

3ansitue 1. Ilpenen mocsenoBareabHOCTH (4 yac.)

1.

[Ipenen uncnoBoil nocnenoBareabHOCTH. CBOMCTBA KOHEUHBIX ITpenenoB. becko-
HeyHO Mauble (0.M.), 6eckoHeuHo Oobire (0.6.) U orpaHUYEHHBIE TIOCIEI0BA-
teabHocTh. CBoMcTBa 0.M. 1 0.0. MOCJIEI0BATEILHOCTEN.

Heonpenenennsie BhIpaKeHUsI, PACKPBITHE HeompeaenaeHHocTeld. CTanaapTHEIC
Cllydad pacKpbITUSI HEOTPEIACIEHHOCTEN (HOIb Ha HOb, beCKOHEeUHOCMb Ha bec-
KOHEUHOCMb, OECKOHEYHOCHb MUHYC OECKOHEUHOCMb, HOb HA OECKOHEYHOCMD):
JIeJICeHHEe MHOTOYJICHOB, SKBUBAJICHTHBIE BBIPAYKEHUS, y/IaJIeHUE KOPHEH.
MoOHOTOHHBIE TOCIIEIOBATEIBLHOCTH, T€OMETPUUECKas Mporpeccusi, apudpmernye-
CKasi Iporpeccusi.

BTopoii 3ameuarenbHblil Tipeen, HaTypayibHbie Jorapudmel. Jlorapudmupona-

Hue. @akTopHabl.

3ansaTue 2. Omnpenenenue ¢ynkuuu. Ilpemen ¢ynkuuii. HenpepbsIBHOCTH

5.

pynkumii (4 yac.)

CrniocoObl 3aj1anus QyHKIUN: TaOIMUHbIHN, rpaduyeckuii, ananmutudeckuid. Orpa-
HU4eHHble pyHKkuMU. HekoTopble cienuanbHblie criocoObl 3a1aHust QyHKIU: He-
SIBHO 3a/IaHHbIC (DYHKIIUU; CIIOKHBIE (DYHKIMK; PYHKIUH, 3a]JaHHbIC (DYHKITUH.
Omnpenenenue oOpaTHOM QyHKUIMU. DnemeHTapHble (QyHKIMH. OCHOBHBIE 3Jie-
MeHTapHble (QyHkimu. Kinaccel snemeHTapHblx ¢GyHKUuid. ['mnepOonuueckue
byHKINU.

[Ipenen dbyuxuuu. [Ipenen cieBa u npenen cipasa. CBoICTBA MpeneoB (yHK-
M. 3aMeHa epeMeHHbIX B npenenax. [lepBbiil 1 BTOpoil 3aMeuareibHbIe Tpe-
nensl. OnpeneneHne HempepbIBHOCTH (YHKIUU B TOUKE U B 00JaCTH.

Touku pa3peiBa. Knaccudukanus Touek paspbia. Touku pa3zpbiBa MEPBOTo poja:
TOYKHM YCTPAHUMOTO pa3pblBa, TOUKH KOHEYHOTO CKauka. TOYKH pa3pbiBa BTOPOTO
pona. Haxoxenue Touek pa3pbiBa GyHKIUU OHOM nepeMeHHon. CBoMCTBa He-
npepbIBHBIX QyHKIMI Ha oTpe3ke. Teopema Beiiepmrpacca. Teopema bomnbiiano-

Korm.



3ansaTHe 3. BeckoHeuHO MAJIbIEe M 0€CKOHEUYHO 00JIbIIINE BeJIUYUHBI. DKBHBA-

JIGHTHOCTb (2 yac.)

1. BeckoneyHo mainbie U OeckoHeuyHO Oosbmiue GyHKIMUA. CBOHCTBa OECKOHEYHO
MajbiX U OECKOHEYHO OoJibluX BeluyuH. CpaBHEeHUE (YHKIMNA. DKBUBAJICHT-
HOCTb QYHKIMM (Oeckoneuno manvix eenuyun). JKBUBAIIEHTHOCTh 3JIEMEHTAPHBIX
byHKIHiA.

2. BpramcieHne mpeaenoB ¢ MOMOIIBI0 SKBUBAJICHTHBIX OCCKOHEYHO MaJIbIX BEJH-
YUH.

3. JlorapudmupoBaHue Mpu pacKpbITUU HEONIPEIETIEHHOCTEN B Mpeenax.

3ansitue 4. AKTHBHBIE MeTOAbI 00y4yeHusi: «Maremarudeckue 00 ¢ mpese-

Jamu pyHKumin» (2 4yac.)

[IpenBapuTeNbHO CTYy/I€HTAaM BBIJIAETCS CIIMCOK IPUMEPHBIX 3a7ad, KOTOpble OyayT
pa3bIrpbIBaThCs BO BpeMs «Mamemamuueckozo 60s». CTy1eHTBI IETATCS Ha ABE KO-
MaH[bpl (moarpymnmsl). KomaHabl pemarT oHH U T€ K€ 33J1a4i, KOTOPbIE 3aTEM 10
Oouepea PaccKas3blBalOT PEUIEHUS, a COMIEPHUKH UX MPOBEPSIOT (ONMOHUPYIOT). Pe-
3yJNbTaThl PEUICHUS U ONIIOHUPOBAHUS (PUKCUPYET KIOPU U3 YUCIA CTyIeHTOB. [lpe-
[10/1aBaTEIIb BXOJUT B COCTAB )KIOPU. Pe3yIbTaThl C1aun BKIOYAIOTCS B PEUTUHT KaXkK-

JIOTO CTYJCHTA.

3ausitue 5. IlpousBoaHast pyHkuum (2 yac.)

1. dusuyeckoe conepkanue mpou3BoAHON. [IpuHATHIE 0003HAUECHUS TPOU3BOTHOM.
Brruncnenue nmpous3BOJHOM, UCXOAS U3 ONPEAEICHUs MPOU3BOAHON. Brruncie-
HUE IPOU3BOIHBIX 3JIEMEHTAPHBIX (YHKLIUH.

2. Huddepennman GyHKIIMN KaK JIUHEHHAs 9acTh MpupamieHus GyHKuu. ['eomer-
pUYECKU CMBICI TTpou3BOAHON U quddepentinana GyHKIUU.

3. VYpaBHeHHUE KacaTeIbHOM K KpuBOH rpaduka GyHKIIUU.

4. Tlpunoxenue muddepeHnmana (IpuUOIUKEHHBIE BBIYUCICHUS), TPHIOKEHHUE

IMPOU3BOAHBIX.

3ansite 6. OO0mme npaBmwia nuppepenunposanus Gpynkuuii (4 yac.)

1. OOmwme npasuiia nudpepeHIpoBaHNs: MPOU3BOAHAS KOHCTAHTBI, POU3BOIHAS
CYMMBbI, MTPOU3BOAHAS MPOU3BEICHUS, MPOU3BOAHAS YACTHOTO JIBYX (DYHKIIMM.

[TpousBoaHast CIOKHOU PYHKITUH.



2.

Huddepenunan cnoxnoit pynkunn. MuBapuantHocTs nuddepenipana nepBoro
nopsiaka. Tabiuua Mpou3BOJIHBIX OCHOBHBIX AJIEMEHTapHbIX (yHKIui. ITpons-
BOJ/IHasl 00paTHOM (PYHKIIMHM, 3a/laHHOM ITapaMeTpUUYECKH, 3aJaHHONW HesaBHO. Jlo-
rapudpmudeckoe audhepeHIupOoBaHueE.

[TpousBoHbIE BBICIIKMX MOPSAKOB. BTOpast mpousBoaHas cioxHOU QyHKIUH, 3a-
JAaHHOU IapaMeTpUUecKH, 0OpaTHON (QYHKIUH.

PackpeiTue HeomnpezneneHHocred no npasuiy Jlonurans. IIpuBenenue pasind-

HOT'O poJa HGOHpCI{GJ’ICHHOCTGﬁ K HCOIIPCACICHHOCTHU IIpaBUJIa Jlonurans.

3ansitue 7. ®DopmyJa Teinopa. Teopemsl o cpeaneM (2 yac.)

5.

®opmyna Teitnnopa, npumepsl pasnoxkenus. OctaTounblil wien dopmyssl Teil-
nopa B ¢popme Ileano u Jlarpanxa.

Pemenue 3aay Ha OCHOBE TE€OpEM O cpeaHeM st AuddepeHurupyeMbIx QyHK-
uui: reopeMmsl M. @epma, M. Pons, JI. Jlarpanxa, O. Komm.

3ansitue 8. MccaenoBanue noBeaeHusi ynkuuii (4 gac.)

1.

[Ipu3Hak MOHOTOHHOCTH (PyHKIMH. OThICKaHWE HAWOOJBIIMX MU HAUMEHBLIUX
3HaYCHUH QYHKIHU.

HeoOxoaumoe ycnoBue 3KCTpeMyMa — IMOAO3PUTENBHBIE TOUKH Ha HKCTPEMYM
(I1. depma).

JlocTaTouHbIE CTPOrOro 3KCTpEMyMa C MPUMEHEHUEM NEPBOM U BTOPOW MPOWU3-
BoAHOU (pyHKIMU. Beimykiiocts. Touku neperuoda.

Omnpenenenne aCUMIITOTHI: BEpTUKAIbHBIC U HaKJIOHHBIE. [locTpoeHue rpadukos

GbyHKIIUA.

3ansaTHe 9. AkTHBHBIE MeTOAbI 00yueHusi: «MarTemaTudeckue 0ou ¢ rpadu-

KaMu QyHKIU» (2 yac.)

[IpeaBapuTenbHO CTYJIEHTAM BBIAACTCS CMHCOK MPUMEPHBIX 3a/1ay, KOTOPhIE OyIyT

pa3bIrpbIBaThCA BO BpeMs « Mamemamuyecko2o 0605» ¢ HEONPEAEICHHBIMUA HHTErPa-

namu. CTyJI€HThI TPYIIIbI ACNATCS HA IBE KOMaHbI (moArpynmsl). Komanasl pemator

OJHH U TC K€ 3aa4M, KOTOPLIC 3aTCM I10 OUCPEAN PaCCKA3bIBAIOT PCIICHUA, a UX CO-

MIEPHUKU MPOBEPSIOT (OMMOHUPYIOT). Pe3ynbTaThl perieHus U OnmoHUpOBaHUs (PUK-

CHUPYCT KIOpH U3 YKUCJIa CTYACHTOB.



Cemectp 2 (36 uac.)
Paznen 3. @yHKIIMH HECKOJbKHUX NMepeMeHHbIX (4 yac.)

3ansTue 1. @DyHKHUM HecKOJbKHNX nepeMeHHbIX (PHII) (2 yac.)

YacTHble IpOU3BOIHbIE, TONHBIN nuddepenuman pynkuuu. [IponsBoaHas cioxHON
(YHKIIMM, HESIBHO 3aJJaHHOM, IPOU3BOJIHAS T10 3a/IaHHOMY HAIIPaBJIECHUIO, TPAJUECHT
dyskiun. ['eoMeTpuyecKuil CMBICI YaCTHBIX MPOU3BOAHBIX U quddepeHnmana, Ka-
caTebHasl INIOCKOCTh M HOpMaulb. JInHnu ypoBHs. ['paguent. llpunoxenus B npu-

OMMKEHHBIX BHIYMCIIEHUSX.

3ansTHe 2. IJKcTpeMyM (PyHKIMU MHOTHX NepeMEHHBIX (2 4ac.)

DxcTpeMyM (DYHKIIMM MHOTHX NepeMeHHbIX. [lonck Hanbosbiero 1 HAaMMEHbILIETO
3HAUYCHUH (PYHKIIMU B 3aMKHYTOW OrpaHUYEHHON 00JacCTH. Y CIOBHBINA SKCTPEMYM.

Meton mHOXkuUTeINEN Jlarpanxka.
Pa3znen 4. UaTerpasnbHoe ucuunciaenne GyHKunu oaHoi nepemennoi (12 yac.)

3ansitue 1. TabOauunbie mHTErpaJbl. CBOMCTBA HHTErpaJa. (2 yac.)

[lonstue nepBooOpasHoi (pyHkumu. Heompenenenuwlii unHterpan. Csa3b MEXIy
muddepeHurpoBaHuEM W MHTErpupoBaHueM. CBOICTBA HEONPENEIEHHOTO WHTE-
rpana (mpaBuia WHTErpupoBanusi). TaOnuna ocHOBHBIX MHTerpajioB. Hemocpen-
CTBEHHOE MHTerpupoBanue. UHTerprupoBaHue MoJCTaHOBKOM, TPUBEAEHUE K TaOINY-

HBIM HHTCI'paJIaM.

3ansTie 2. (OcHOBHBIEC MeTOAbI HHTErPUPOBAHUS. (2 Yac.)

dopMmya uHTErpupoBaHus 1o 4yacTsiM. OCHOBHBIC TTOIBIHTETPATIbHBIC (DYHKITUH, JISI
KOTOPBIX UCIIOJIb3YETCS METOJ MHTETPUPOBAHUs O YacTsAM. MiHTerpuposanue pauu-
OHAJIBHBIX JIpo0OeH ¢ MOMOIIBIO PA3JI0KEHUS Ha MpOoCTeime apodu (METo 1 Heompe-

JENEHHBIX KO3(P(ULUEHTOB).

3ansitie 3. HMHTerpupoBaHusi HPPALUOHAJIBHBIX U TPAHCHEHACHTHBIX QYyHK-
umi. (2 gac.)

WNHuTerprpoBaHre HEKOTOPBIX HUPPAIMOHANBHBIX (YHKUUNA, HEKOTOPBIX TpPaHCIEH-

JNEHTHBIX PYHKIUH (TpuroHoMeTpruyeckux (PpyHkiuii). OCHOBHBIE 3aMEHBI. Y HUBEP-

CaJibHasA TPUT'OHOMCTPHUUCCKAA IIOACTAHOBKA.



3ansitue 4. OmnpenesieHHbI HHTErpaJi, MPUWIOKeHH. (2 4yac.)

HenocpencreenHoe naTerpupoBanne. ®opmyna Herotona JleiOnuma. UaTETpHpo-
BaHUE 3aMEHOM nepeMeHHbIX. DopMylia HHTETPUPOBAHUS 10 YACTAM B OIPE/ICIICH-
HOM HHTerpaie. Boluncienue miomaad KpUBOJIMHEHHONW Tpamnenuu, oobema Tela

BpaliCHHA.

3ansiTtie S.  IlpuinoxkeHus: onpeae/ieHHOr0 HHTerpaJsa (2 yac.)

Boluucienue nauHbl Tyrd, IUIOMAIU TOBEPXHOCTH BpallleHUs. YnclIeHHOe UHTETPH-
poBanue: dhopmyna NpsIMOYroJbHUKOB, Tpaneuuid, Cumncona. HecoOcTBeHHbIE WH-

Terpajibl ¢ 0ECKOHEUHBIMU MpeiesiaMy U OT HEOTPaHWYCHHBIX (DYHKINH.

3ansitue 6. AKTHBHbBbIE METOAbI oﬁyqum{: «3ader Mo HHTETpaJbHOMY UCYUC-

JIeHU10» (2 yac.)

Urpa konneKTUBHOM c1auu 3a4eTa o TeKymeMy paszaeny kypca. CTyIeHTaM TpyIbl
KOJUIEKTUBHO CHAIOT 3a4eT IO MPEABAPUTEIIBHO BBIIAHHOMY IEPEYHIO BOIPOCOB.
['pynima penutcs Ha JBE KOMaHABI, KaXaas U3 KOTOPBIX CHAaeT 3adeT (OTBEYaeT Ha
BOIIPOCHI) APYroit KoMaH ibl. Pe3ynbTaThl cjauu GUKCUPYET KIOPH U3 YUCIa CTY/ICH-
TOB. [IpenomaBaresb BXOJUT B COCTAB KIOpU. Pe3ynbTarsl c1aun BKIOYAKOTCS B pEl-

TUHT KaXKJIOTO CTYJICHTHI.

Paszpneun S./Iudppepenunanbubie ypapHenus (12 gac.)

3ansitue 1. Metoa u3okiauH. 1Y ¢ pasaensilommMucs nepeMeHHbIMU. OaHoO-
poanbie Y. (2 yac.)

3amauu, NpuBOASAIIME K OOBIKHOBEHHBIM NU(dEepeHITHaTbHBIM YpaBHEHUSIM. MeTo
u30kuH. 1Y ¢ pazgenstomumucs nepeMeHHbIMU. OIHOPOIHBIE YPABHEHHS IEPBOTO

HOPS/IKA.

3ansitue 2. Opnopoansie /1Y. Jluneitnnie /1Y neporo nopsiaka. (2 gac.)

OpnHoponHble ypaBHEHHs nepBoro mnopsaka. Y, npuBoasdimmecs K OJXHOPOIHBIM

ypaBHEHUAM. JIMHEHBIE YpaBHEHHS IEPBOTO MOPSAIKA.

3ansitue 3. JluHeliHble ypaBHEHHs NEPBOro NOpsiaKa. Y pasHenusi bepuysuiu.
(2 gac.)

JIuHenHbIe ypaBHEHHUsI IIEPBOIO MOpsAKa. Y paBHeHUs bepHyuin. YpaBHEHUs B 1OJI-

HBIX quddepeHnnanax.



3anstue 4. JIndpepennuanbabie ypaBHeHHs BbICHIUX MOPAIKOB. (2 yac.)

JIY BeicIuX nopsakos. Y, nomyckaromue NOHMKeHUs nopsakos. Jlunennsie 1Y

(JIAY) c mocTrostHHBIMU KO3 (PPUITUESHTAMH.

3ansitue 5. Jluneiinbie qudPpepeHnuaIbHbIe YpaBHeHUsI. YN CIeHHbIE METObI

pemiennst 1Y (2 gac.)

JIuneitasie 1Y (JIAY) ¢ nocrosiuubiMu kodddunmentamu. Cucremsl JIJIY ¢ mocto-

SHHBIMU KO3 puimentamu. YuciaeHubie MeToabl pemienus Y.

3ansitue 6. AKTHBHBIE MeTOAbl 00yueHHsi: «3aduer nmo auddepeHUNATbHBIM

ypaBHeHUsIM» (2 yaca).

Wrpa KOJUIEKTUBHOM Cja4uM 3a4eTa 10 TEKyIeMy pasaeny Kypca. CTyaeHTam rpyIisl
KOJUIEKTUBHO CHAIOT 3a4€T IO IPEABAPUTEIBLHO BBIIAHHOMY IEPEYHIO BOIPOCOB.
I'pynna genurtcs Ha ABE KOMaH[IbI, KaXxJas U3 KOTOPBIX CHAET 3adeT (OTBEYAeT Ha
BOITPOCHI) Ipyroil KoMaHabl. Pe3ynbrarsl caaun (PUKCUPYET )KIOPU U3 YKCIIa CTYIEH-
TOB. [Ipenonasarens BXOIUT B COCTAB KIOpU. Pe3ynbpTaThl c1aun BKIFOYAXOTCS B pEH-

TUHT KaXJ0TO CTYACHTBHI.
Paszpnes 6.Yucuaosbie u pyHKIHOHAIbHBIE pAAbI (8 yac.)

3ansitie 1. YmciioBbie pAabI, IPU3HAKH CXOAMMOCTH (2 4ac.)

[TonsiTHEe yncaoBoro psa. CXxoauMOCTs U cyMMa psiaa. Jlencrsus ¢ psaamu. CBou-
CTBa cxoasmmxcs panoB. [Ipu3Haku cXoAMMOCTU: MPU3HAKU CpaBHEHUS (0000IIECH-
HBII TApMOHUYECKUH Psifl), UHTETPAJIbHBIN MPU3HAK cxogumMocT Ko, BeiaeneHue

TJIaBHOM 4acTH, Mpu3HaKk cxonumoctu Jlanambepa, pagukansHblil npusHak Komru.

3ansaTHe 2. 3HakomepeMeHHbIe Psi/ibl, AOCOJIIOTHASI M YCJIOBHAs1 CXOAUMOCTb.
(2 gac.)

3HaKomepeMeHHbIC pANbl. AOCONIIOTHAS U yClOBHAsA cxoaumocTh. CBoiicTBa abco-

JIOTHO CXOJSIIMXCS PsAI0B. 3Hakouepeayromuecs psaasl. [Ipusnak JleiOuura.

3ansitue 3. DYHKIHOHAJIBbHBIE U CTENIEHHBbIE PAABI. (2 yac.)

QO yHKIMOHAIBHBIE PsI/Ibl, pPABHOMEPHAS CXOAUMOCTD, MAKOPUPYEMBIE PSIABL, IIOYJICH-
HBII TIepexo/ K mpeely, nowieHHoe quddepenurpoBanne, unterpuposanue. [lons-
THE cTeneHHoro psaaa. Teopema Abens. Onpenenenue paguyca CXOAUMOCTH CTEIIEH-
HOro psifa. CBOMCTBA CTENEHHBIX psAOB. Paznoxenne (yHKIMNA B CTENIEHHBIE PSAJIBI.

Psin Teiinopa, octarounsiii wieH Gopmyisl Teiimopa. O600IEHHBIN CTETIEHHON P,



3ansitue 4. Psansl @ypee (2 yac.)

Omnpenenenue psga Oypbe GyHKIUH, TOTHAS CUCTeMa (QYHKIIHHI, OpTOrOHATbHbBIE CH-
cTeMbl PyHKIMIA, paznoxkenue GyHkuui B psn Oypoe, popmynsl pasnoxenus. Pas-
JIO’KEHUE 10 KOCUHYCaM U 110 CUHYcaM, KOMIUIeKcHas (popma 3anucu, CrieKTpaibHbIe

XapakTepucTUKu psia Dypbe.

Cemectp 3 (36 uac.)
Paznen 7.KomOuHaropHblie cxemsbl (6 yac.)

3ansiTie 1. OcHOBHBbIC KOMOMHATOPHBIE GOpMYJIbI (2 Yac.)

HpaBI/IHO CYMMEI. HpaBI/IJIO IIPOU3BCACHU:]. Pa?)MeHlCHI/IH C IIOBTOPCHUAMMH, PA3MCIIC-
HHs Oe3 HOBTOpCHHﬁ. HCpCCTaHOBKI/I, IICPCCTAHOBKH C ITIOBTOPCHUAMU (MYJII)THMHO-

JKECTBA).

3ansitue 2. O000MIEHHBI MPUHIUI BKJIKYEHUsSI H HCKJII0YeHns (2 yac.)

CouyeTaHusi, COYETaHUS C TIOBTOPEHUSIMU. Y TIOPSAIOUCHHbBIE U HEYTIOPSIIOYEHHBIE pa3-
Ouenus MHoxkecTB. buHom HrloToHa, momuHoMuanbHas dopmyna. OO00O0IIEHHOE
npaBuyIo mpousBeacHus. OOO0OICHHBI MPUHITAIT BKIIIOUCHUS M UCKITIOUCHHUS, CIICI-

CTBHC.

3ansiTHe 3. AKTHBHBIE MeTOAbI 00y4eHHsi (Kpocc-ompoc): «MaremaTu4eckmne

0o ¢ KoMOMHATOPHBIMH Gopmysiammu» (2 yac.)

[IpenBapuTeNbHO CTYy/A€HTAM BBIIAETCSl CIMCOK MPUMEPHBIX 3a7au, KOTOpble OyayT
pas3bIrpbIBaThCsA BO BpeMsi «Mamemamuuecko2o 0605» ¢ KOMOMHATOPHBIMU (OpMY-
namu. CTyeHTHI TpyNIbl ASNATCS Ha ABE WK Oosiee koMaHbl. KoMaHIbl pemator
OJIHU U T€ XK€ 3a/1a4, KOTOPBIE 3aTEM I10 OYEPEH PACCKA3bIBAIOT PEILICHUS, a UX CO-
MIEPHUKHU MPOBEPSIOT (ONMOHUPYIOT). Pe3ynbTaThl perieHus U onnoHupoBaHus (puk-

CUPYET KIOpPU U3 YUCJIA CTYCHTOB.
Paznen 8.Cayuaiinbie coobITHA (6 Yac.)
3ansitue 1. IIpocTpaHcTBO 3j1eMEeHTAPHBIX COObITHII (2 Yac.)

Krnaccuueckoe onpenenenue BepoaTHOCTH. [IpocTpaHCTBO 351IeMEHTapHBIX COOBITHH.

3ajaun Ha MPOCTPAHCTBO PJIEMEHTAPHBIX COOBITHM.



3ansitue 2. BeposiTHOCTHOE nMpocTpaHCTBO. DdopMyJia MOJHON BEpPOATHOCTH.

®opmyJa baiieca (2 yac.)

['eomeTpuueckass HMHTEpOpeTanuss CcOOBITUH (CyMMa, NPOU3BEIEHHUE, DPA3HOCTH,
HECOBMECTHBIE COObITHSA). AlireOpa coObITHil. BeposiTHOCTHOE pocTpaHCcTBO. PYyHK-
s BepossTHOCTH. CBOMCTBA BEPOSATHOCTH. Y CJIOBHASI BEPOSITHOCTh. HezaBuCUMOCTB
coopiTuil. [ToHas rpynmna coosiTrii. @opmyna moaHou BeposTHOCTH. Dopmyiia baii-

eca (Teopema TMroTes3). Y pHOBbIE MOJICIIH.

3ansitue 3. AKTHBHbBIE MeTO/bI 00yueHnsi: «MaTeMaTn4eckue 00M €O CJayqai-

HBIMH COOBITUAMIY (2 Yac.)

[IpeaBapuTebHO CTYJIEHTAM BBIAAETCS CIHCOK MPUMEPHBIX 3aj]1ay, KOTOpbIE OyIyT
pa3bIrpbIBaThCA BO BpeMs «Mamemamuyecko2o 0605» CO CIydalHbIMUA COOBITHUSIMU.
CryneHThl TpyMIbl ASTATCS Ha JIBE WK OoJiee kKoMaH ibl. KoMaHabl peiaroT oaHu U
T€ K€ 3aJ1a4, KOTOPbIE 3aTEM T10 OYEPEAU PACCKA3BIBAIOT PEIICHUS, & UX CONCPHUKHU
POBEPAIOT (OMMOHUPYIOT). Pe3ynbTaThl pelieHus W ONIMOHUPOBAHUS (PUKCHUPYET

YKIOPHU U3 YUCJIa CTYAEHTOB.

Paznen 9.Cayuaiinbie BesimunHbI (16 vac.)

3anstue 1. CuyuaiiHas BeanvyuHa. OyHKIUSA pacnpeae/ieHUus: CIay4ailHON Be-
JIMYMHBI (2 yac.)

OyHKIUSA pacHpencseHUsT BEPOATHOCTEN CIy4yalHOW BENWYMHBL. ['eoMeTrpuueckue
BEPOSTHOCTHBIC MPOCTPAHCTBA. PaBHOMEpHOE pacmpenesneHrue CIy4yalHOU BeJd-

YHWHBI.

3ansTHe 2. JlucKpeTHOEe BEPOSAATHOCTHOE NMPOCTPAHCTBO. UHCI0BbIE XapaKTe-
PUCTHKH CIyYAHHBIX BeJUYHH. (2 yac.)

JIMcKpeTHOE BEPOSITHOCTHOE MPOCTPAHCTBO. 3aKOH PaclpeesICHUs U CIIy4yallHOM Be-

JTUYUHBL. YHCIIOBbIE XapaKTEPUCTUKU CIYYailHBIX BEIUYUH: MAaTEMaTUYECKOE OXKHU-

JaHUEC, TUCIICPCHA, CTAHAAPTHOC OTKIIOHCHHC, UX CBOMCTBA.

3ansitue 3. IlpousBoasimas GpyHKUUA pacnpeneieHus. (2 yac.)

[TpousBoasmias pynkius pacnpeneneuus. Koapuaius, ko3QpGUIUEHT KOPPETAIUH,

UX CBOMCTBA. Y TOUHEHHUE JINHEHHON 3aBUCUMOCTH CIIy4alHbIX BEJIMYUH.



3ansitue 4. Cxema ucnoiTanuii bepnysn. (2 yac.)

[TocnenoBaTenbHOCTh HE3ABUCUMBIX HCTIbITaHUN. Cxema ucnbiTanuii bepnyiu. bu-
HoMHaNIbHOE Pacnpenenenue. UncnoBble XapaKTEPUCTUKH PACIpPEEICHUs. 3aKOH

O0onpmmx uncell. [lommHoMuanmbpHOE PacCIpCcaciICHuc.

3ansitue 5. HenpepbiBHBIE CiIyyaiiHbIe BeJJUYMHBI (2 Yac.)

Omnpenenenre BEPOSTHOCTHOTO MPOCTPAHCTBA U HEMPEPHIBHOM CIydyailHOW BeJH-
yuHbl. OYHKIMUS paclpeAesieHus, IIOTHOCTh pacnpeaenenusa. ColictBa QyHKIMH
pacnpenesieHus U IIIOTHOCTU paclpeeleHus, MAaTEMaTHYECKOE OKUaHuE, UCTIep-

CH.

3ansite 6. Ilpumepsl pacnpene/ieHUs cJIy4ailHbIX BeJIHYHH (2 Yac.)

[Ipumeps! pacnipeneneHnid. XapaKTEpUCTUKU CIIyYalHBIX BEJIMYHMH: MOJIA, MEIMAHA,

MOMCHTBI, KBaHTHUJIN, KPUTUYCCKHUC TOYKH.

3ansitue 7. Pacnpenenenue Ilyaccona. (2 yac.)

[Ipocteiimuii motok coowiTuil. Pacnpenenenue [lyaccona. IlokazaTensHoe pacnpe-
nenenre. OyHKIUSA HAASKHOCTU. XapakTepucthuueckas QpyHkuus. [lapamerpsr pac-

MIPEICITICHUM.

3ansiTue 8. IlpemesbHble TeopemMbl i OMHOMHAJBHOIO paclHpeaeeHusl.
(2 gac.)

JlokanbpHas M MHTETpaJibHAS MpeeabHbIe TeopeMbl MyaBpa — Jlamiaca st OuHOMU-

AJIbHOT'O PaCIIpCaACICHU .

Paznen 10. OOpaborka n1aHHbIX (8 yac.)

3ansitue 1. MeToabl MaTEMATHYECKOM CTATUCTHKH (2 4yac.)

Bri6opounslii MeTo. CIuToniHbie ¥ BEIOOpOYHBIC HaO M0 IeHHS. BapramoHHbIN psi
BBIOOPKH, TIOPSIZIKOBBIE CTATUCTUKU. DMIupudeckas GyHKIus pacnpenencHus. ['u-
CTOTpaMma, MOJIUTOH 4acToT. BrIOOpOUHbIE XapaKTEpUCTUKU CIyYalHBIX BEJIMYUH:

MATCMATHYCCKOC OKMAAHUC, TUCIICPCHA.

3ansiTie 2. HHTepBaJibHOE OLICHHUBAHME MApaMeTPOB (2 4ac.)

JloBepurenbHbli HHTEpBAJ. THTEpBAIbHOE OLICHUBAHUE ITAPAMETPOB MaTeMaTUYe-

CKOT'O OXHUIAaHUA U JUCIICPCHUHN AJIS1 HOPMAJIBHOI'O paCIIpCaACIICHNUA



3ansitue 3. IIpoBepka craTUCTHYECKHX rHIIOTe3 (2 yac.)

I'unioresa o Buae pacnpenenenus. [ unoresa oqgHOpoaAHOCTH. [ MmoTe3a HE3aBUCUMO-
ctu. ['unoresa ciayyaitHoctu. [locTpoeHue kputepusi IpOBEPKU TUNOTE3bl. Kputnue-
ckas 001acTh. YpoBeHb 3HauMMOCTH. OnInbKa mepBoro po/ia, omudka BTOPOro po/ia.
Kputepnii cornacus xu—kBajapar K. Ilupcona o Bume pacnpeaeneHus cirydaiiHol Be-

mnausbl. [TocTpoenne kputuueckoii obmactu. [IpoBepka rumnoTessi.

3ansitue 4. MeToa HAUMEHbIINX KBAAPATOB (2 4ac.)

@OyHKIMOHAIbHASA 3aBUCUMOCTb CIIy4allHbIX BeJIMYMH. JInHelHas perpeccust. Koad-
dureHT koBapuaui. MeToabl OThICKaHUS (YHKIIMOHATBHOW 3aBUCUMOCTH. Perire-

HHEC MOJCJIBbHbBIX 3a1a4.

Cemectp 4 (36 yac.)
Paznen 11. Maremarnuyeckas joruka (12 gac.)

3ansitue 1. MHoXkKecTBa, MCYHCIEeHHE BbICKAa3bIBaHuil (2 yac.)

HauvanbHble NOHATUS TEOPUU MHOKECTB. DJIEMEHTBI U MHOXKeCTBa. CriocOObI 3a1aHUs
MHOecTB. [Ipumepsl MHOkecTB. Onepalinu HaJl MHOXECTBAaMHU: 00beIUHEHHE, TIe-
peceueHne, OTpULIAHUE, CHMMETPUYECKAsl Pa3HOCTh, YHUBEPCYM, JONONHEHUE. VH-
TepIIpeTals Onepauui HaJ MHOKECTBAaMU THarpaMmamu Juiiepa—Benna. Mcuucne-
HUE BbICKa3bIBaHUI: OCHOBHOI HA0Op JOTUYECKUX Olepaluil, ux Tabaulbl UICTUHHO-
ctu. GopManuzaius HECJIOKHBIX BhICKa3bIBaHUM. MeTon nepebopa noka3aTenbCcTBa

MCTUHHOCTHU BbICKA3bIBAHUM.

3ansitue 2. Mcuucienue BhICKa3bIBaHmii (2 yac.)

Hcuncnenne BhICKa3pIBaHU: OCHOBHOM HAOOP JIOTMYECKUX OIEpalfii, UX TaOJIUIIbI
ucTUHHOCTU. Dopmanu3alys pacCy JIeHU Ha €CTECTBEHHOM S3bIKE JTOTMUYECKUMU
dbopmysiaMu UCUUCIICHUS BbICKa3bIBaHUH. [IpoBepKa HCTUHHOCTH JIOTUYECKUX BbIpa-
KEHUM aHATUTUYECKUMHU CPEJICTBAMU U 110 TaOJIUI[aM UCTUHHOCTH. JIU3BIOHKTUBHAS
HOpMaJibHas ¢opma Jiorudeckux Beipakenuii (JJH®D). [IpuBenenue nornyeckux dop-
myna kK IHO.

3ansitue 3. Bgaenenue B 0yJieBy auaredopy (2 1ac.)

[lepexntouarenbuble — OyneBbl QyHKIMH. CriocoObl 3aaaHus OyneBbIX (YHKIUH.
ByneBbl dhyHKIMIA IBYX TEpeMEHHBIX. AHATUTUYECKUN CTIOCcO0 3amaHust. TaOiuiibl

HCTHUHHOCTH. OHGpaHI/II/I 3aMCHBI IICPEMCHHBIX U CYIICPIIO3UIINH. HOpH)IOK BBIITOJIHC-



HUS OTlepalfil B IOTUYECKUX BbhIpakeHusAx. MHTepnperanus OyneBbIx (QyHKIIHIA: pe-
JIEWHO — KOHTAaKTHBIMU CXEMaMH, 3JIEMEHTAMU BBIYUCIIUTEIIBHBIX MAILIVH, CMBICIIOBAs

HHTCPIIpCTAINA.

3anstue 4. CIH® u CKH® OyJsieBbix pyHkuuii (2 yac.)

Omnpenenenne anreOpsl byns. Onepauuu anreOpsl byns. Axcuomsl OyneBoi an-
reOpbl. /JIu3bIOHKTUBHBIC U KOHBIOHKTUBHBIE (POPMBI OyneBbIX (yHKIUH. CoBepIleH-
HbI€ TU3BIOHKTHBHBIC U KOHBIOHKTUBHBIE (OPMBI OyNeBbIX (PyHKIUNA. DIeMeHTap-
HBIE POU3BEICHIE, KOHCTUTYEHTHI | 1 KOHCTUTYEHTHI ) HA0OPOB 3HAUEHUI OYIEBBIX
¢bynkuuid. Teopems! o npuseaernu 6yneBbix pyHkiui kK CJIH® u CKH®. Crioco6st

NpUBEACHUS K CTaHIAPTHBIM (hopMam OyJIeBbIX (PYHKIIHIA.

3ansitie 5. Munumusanus 0yseBbIX PYHKUMHA B reOMETPUYECKON HHTEpIpe-

Tauuu (2 4ac.) ¢ ucnouabzopannem MAQO — qucnyr.

Knaccudukanus nBonunsix HaObopoB. ['eoMeTpuueckas HHTEpIpeTalus 3a1a4d MU-
HUMHU3AUHU OyneBbIX QyHKIUNA. OCHOBHBIE ITpaBUIa MUHUMU3AIMN OYJIEBbIX (PyHK-
IM{A B F€OMETPUUYECKON MHTEpHpeTaunui. MUHUMU3a1Ks OyJIeBbIX TEPEMEHHBIX 3-X
nepeMeHHbIX. Meroa KapHo MuHuMu3anuu OyneBbIX (QYHKUMHA 4-X TEpEMEHHBIX.

Crpykrypa kaptsl KapHo.

3ansitue 6. AnanuTudyeckuid Meroa MmunnmMu3anuu Kyaiina (2 gac.)

Knaccudukanus [JJHD® B merone Kyaitna. Meroas! nmonyuenus Bcex ¢popm JHD me-
toaa Kyaiina. Opranuzanus uMIuinkaTuBHo Matpuilbl KyaitHa. Pemenue 3agau me-

tonoM KyaiiHa.
Pasnes 12. JluHeiiHble peKyppeHTHbIC COOTHOIIEeHUH (6 1ac.)

3ansitue 1. IlpousBoasimue pynkuum (2 yac.)

CreneHHble U SKCIOHEHIMAIbHBIE TPOU3BOAAIIME GyHKIMH. Onepauu ¢ Tpou3Bo-
IAUMMU (DYHKIMSIMU: JIMHEWHBIE ONEpAllMM, CABUI Hayaja BJIEBO, CABHUI Hayaja
BIIPABO, YACTUYHBIE CYMMBI, JOMOJHUTEIbHBIE YACTUYHBIE CYMMBbI, U3MEHEHHUE Mac-

mraba, cBepTka. [IpuMepsl 3a1a4 MCIIOIB30BAHUS TPOU3BOASAIINX (DYHKITHIA.

3ansiTie 2. PekyppeHTHbIe COOTHOIIECHUH (2 yac.)

CreneHHbIe U 3KCIIOHEHIIMAIbHBIE IPOou3BoAsmKe PpyHkunu. Onepaun ¢ mpou3Bo-
ISMUMUA (PYHKIMSIMH: JIMHEWHBIE OINEpaluy, CABUI Hayaja BJIEBO, CIBUT Haudaja
BIIpaBO, MU3MeHeHue MmacmTada. [Ipumepsl 3amay MCHOIB30BaHUS MPOU3BOIAIIUX
¢yHkuuid. JInHelHble peKyppeHTHbBIE COOTHOLIEHUS (YpaBHEHUS), OAHOPOIHbIE U He-

OJHOPOIHbIE ypaBHEHUs. [IpsiMOli MeToA pemieHrus] OAHOPOIHBIX U HEOJHOPOIHBIX



JUHEHHBIX PEKYPPEHTHBIX ypaBHEHUH Ha OCHOBE (DOPMHPOBAHUS MPOU3BOISIINX
¢ynkuuii. Ilpumeps! pemienus 3agad 00 peKyppeHTHBIM COOTHoEHUsM. [Ipsmoii
METOJI PEIICHUs OJTHOPOJHBIX U HEOJAHOPOIHBIX JIMHEWHBIX PEKYPPEHTHBIX ypaBHE-
HUM Ha OCHOBE (hOpMUPOBaHMSI TPOoU3BOIAIINX (HyHKIUH. [Ipumeps! perienns 3anaq

[0 PEKYPPEHTHBIM COOTHOILLICHUSIM.

3ansitue 3. AKTHBHBIE MeTOAbI 00yueHusi: «MaTremMaTnyeckue 00M ¢ peKyp-

PEHTHBIMH COOTHOLLIEHUSIMMI» (2 Yac.)

[IpeaBapuTebHO CTYJI€HTaM BBIAAETCS CHHMCOK MPUMEPHBIX 33]1a4, KOTOpPbIE OyIyT
pa3bIrpbIBaThCA BO BpeMs «Mamemamuuecko2o 0605» C peKyppPEHTHBIMU COOTHOIIIE-
HUsMU. CTyJIeHThI TPyHIbl JEJIATCSA Ha ABE WK Oosiee KoMaHAbl. KomMaH bl pematot
OJIHU U T€ XK€ 3a/1a4, KOTOPBIE 3aTEM I10 OYEPEH PACCKA3bIBAIOT PELICHUS, a UX CO-
MEPHUKHU MPOBEPSIOT (ONMOHUPYIOT). Pe3ynbTaThl peieHus U OnnoHupoBaHus (pUk-

CUPYET JKIOPH U3 UMCJIa CTYICHTOB.
Paznen 13. Teopus rpados (18 uac.)

3ansite 1. (OcHOBHBbIC OHATHSA U onpeneaeHus: rpagos (2 yac.)

Omnpenenenue rpada. I'padpuueckoe npencrasienue rpados. N3omopdusm rpados.
OpuenTtupoBannblii rpad, noarpad, ncesaorpad, npoctoii rpad, qonoaHeHue rpada,
wiockuil rpad. CMEXHOCTh U MHUMIACHTHOCTh BEPIIMH U pedep rpada, Mapupyt
(myTh) Ha rpade, Lenb, HUKI, NpocTas Henb U UK. JepeBo, nec. O0bequHEHUE U
nepecevenue rpados. PaccrostHue Ha rpade, tuamerp, paauyc u neHTp rpada. [pen-
CTaBJIeHUs TpadoB: MaTPHIA CMEKHOCTH, UHIIMJIEHTHOCTH, MaTPHIIa BECOB, CIIMCOK

pebep rpada, cTpykTypa cMeKHOCTH. [IoHSITHE OTHOIICHUS YKBUBAJICHTHOCTH.

3ansTHe 2. JilsiepoBbl rpadsl (2 yac.)

DilsiepoBhl LIeNH W LUK Teopema Dilliepa 0 CylIecCTBOBaHUE diJiepoBa MyTH Ha
rpade (HeoOX0IMMBIE U TIOCTATOYHBIE ycloBuUsA). IcTopus 3a1auu moucka 3iiepoBoit
uenu Ha rpade. MHOKeCTBEHHOE onucanue anroputMa. CioKHOCTh anropurma -

Jepa. I"'aMHIbTOHOBBI O U NUKIIBI.

3ansitue 3. Ilomck B riyOuny Ha rpage (2 yac.), ¢ ucnojab3opannemM MAO —
AUCIYT.

Meroa noucka B rIyOuHY (MHOXKECTBEHHOE OMMCAHUE alroOpUTMa), KaKk OCHOBHOM

METO/]l CUCTEMATHUECKOI0 UCCIIeI0OBaHMs BepllivH rpada. OnpeneneHrue OTHOMECHUS

SKBUBAJIEHTHOCTH HAa MHOXKECTBE BepIIMH. CBs3HbIE KOMIIOHEHTHI, aJITOPUTM BbIJE-

JICHHUA KOMITIOHCHT CBA3HOCTH (MHO}KGCTBGHHOC OHI/ICElHI/Ie).



3ansitue 4. (OcTOoBHBIE 1epeBbs (2 yac.)

Onpenenenne ocToBHOTO AepeBa. CBs3b uKclia BEpIIMH U pedep B nepese. IpakTu-
YyecKas 3HAYMMOCTh HaXOXJIEHHsI OCTOBHOIO JepeBa. JKaJaHblid anropuT™ MOCTpoe-
HUSI MUHUMAaJIBHOTO OCTOBHOTO JepeBa (anroputM Kpackamna). Anroput™m Onmxaii-
IIETO CcOCeNa MOCTPOCHHUS MUHHUMAJIbHOTO OCTOBHOrO jAepeBa (anroputm llpuma).
MHO0XECTBEHHOE ONHCAHHE AITOPUTMOB. OOOCHOBAaHUE CIPABEIIMBOCTH AJITOPUT-

MOB. CJI0KHOCTB AJITOPUTMOB IMOCTPOCHUA MUHUMAJIBHOTO OCTOBHOI'O AC€PCBA.

3ansite S.  Ilyru mo rpady (2 yac.)

Kparyaiimue nmytu Ha rpade. AJIrOpUTMBI ONPEAEIICHHS] MUHUMAJIBHOTO PACCTOSTHHS
MEX/1y BEpIIMHAMHU B IPOCTOM oprpade ¢ HeoTpHuIaTeNbHBIMU Becamu. DopmaibHOe

OIIKMCAaHHUC aJITOPUTM ﬂeﬁKCTpa 1 000CHOBaHHE aJIroOpruT™Ma.

3ansTHe 6. AKTHBHBIE MeTOAbI 00yUeHusi: «3aueT o rpagam» (2 yac.)

Wrpa KoJIEeKTUBHOM c/1auu 3a4eTa Mo TeKyIleMy pa3aeny Kypca — no rpadam. Cry-
JIEHTaM TPyINIbl KOJUIEKTHUBHO CHAIOT 3a4€T IO MPEIBAPUTEIBHO BBIIAHHOMY IIE-
PEYHIO BOIIPOCOB. ['pyIia 1eauTcs Ha 1B€ KOMaH/bl, KaXK/1ast U3 KOTOPBIX CAAET 3a4€T
(oTBeYaeT Ha BOIPOCHI) IPYroil KOMaH bl. Pe3ynbpTaTel caun GUKCUPYET KIOPH U3
4yucia CTyAeHTOB. [ IpenomaBaTens BXOIUT B COCTAB KIOpH. Pe3ysibTaTsl cnaun BKIIO-

HaroTCAa B peﬁTHHF KaXXJ10T0 CTYACHTHI.

3ansTue 7. JIBynoJbHbIe rpadsl (2 4yac.)

Onpenenenue aBynoiasHoro rpaga. Heodxoanmelie U JOCTaTOUYHbIE YCIOBUS CYIIIe-
CTBOBaHMs ABY0JIbHOTO rpada. [lapocoueranusi. ANroput™ 4epeayromuxcs nenei
JUTSI OIPEJIEIEHUS] MAKCUMAJIbHOTO ITApOCOYETAaHUS, MHOXKECTBEHHOE OIIMCAHUE aJIro-

putMma. Teopema 0 MaKCMMaTbHOM MapOCOYETAaHUU B JIBYJ0JILHOM Tpade.

3ansatue 8. Xpomaruueckue rpagdnl, packpacka rpada (2 gac.)

JloMuHMpYIOIIee MHOXKECTBO, MUHIUMAJIbHOE JIOMUHUPYIOIIee MHOXeCTBO. He3aBu-
CUMOE MHOECTBO BEPIIWH, HE3aBUCUMOE MHOXKeCTBO pedep. CBs3b HE3aBUCHMOTO
1 JIOMUHHPYIOIIETO MHOXKeCTB. KiMKa Kak TOJIHOCTHIO HE3aBUCHMOE MHOKECTBO.
XpoMaTH4ecKoe pas3lioKeHHWe BEPIIMH MpocToro rpada. XpomMaTHUECKOe YHUCIIO
rpada. HesBHast cxema packpacku BepiiuH rpada, alropuT™ packpacku. Juamerp,
paanyc v IeHTp rpada. XpoMaTHIeCKOe Pa3IoKeHNEe BEPIIIUH MPOCTOro rpada. Xpo-

MaTUYECKOE YUCIIO Tpada.



3ansitue 9. Metoa Mary (2 gac.)

Teopema bpykca o BenmumnHe XpoMaTtudeckoro uncia rpada. Teopema 06 onTuMab-

HOM packpacke rpada. Anroputm Mary — nosHsIi nepeGop npu ONTUMAIBHOMN pac-

Kpacke rpada.

I1l. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-
HOMU PABOTbHI OBYYAIOIIIUXCA

YuyeOHo-MeToANYEeCKOe O0O0CCIeUeHUEe CaMOCTOSTEIBbHOM paboThl o0ydaro-
mMxcs no aucuuruinie « MaremaTtukay npescrasieHo B [Ipunoxenuu 1 u Bkiroyaer
B ce0s1: TUIaH-Tpa(uK BHIMOTHEHUS CAMOCTOSATEILHON PaOO0THI 1O TUCIUTIINHE, B TOM
YHCJie IPUMEPHBIE HOPMBI BPEMEHM Ha BBIMOJIHEHUE 110 KOKIOMY 3aJaHUIO; XapakK-
TEPUCTUKA 3aJaHUN JJISI CAMOCTOSATEIIBHOU PabOThl O0YJArOITUXCS M METOINYECKUE
PEKOMEHIAIMH 10 UX BBITIOJIHEHUIO; TpeOOBAHUS K MPEJACTABICHUIO U O(POPMIICHHUIO
PEe3yJbTaTOB CAMOCTOATEIIBHOU PabOThI; KPUTEPUHU OLICHKH BBITIOJTHEHHUS CaMOCTOSI-

TEJIBHOI pabOTBHI.

IV. KOHTPOJIb TOCTU/KEHUS LEJEA KYPCA

OneHouHbIE CpeACTBa —
Kontponupyemsie Kongsr 1 sTamsr 1 el
Ne HaVMEHOBaHUE
pa3aelns (dhopMupoBaHUsL =
/I N TEKYILIUI MPOMEKYTOUHAS
JUCLIUTLIUHBI KOMIIETEHIIUI
KOHTpPOIb arTecTanus
IlepBolii cemecTp (IK3aMeH)
3HaeT Hannune KOHCHGI‘C‘TOB JICKIIMU U ITpaK- BOHpOCLI 3a4.1-3
trdyeckux 3ansituii (ITP-7)
1. | OcHoBEI TuHEIHHON OK-1, Vaeer WJ3-1 IIpoBepka JOMAIIHEro 3a1a- Bonpocs 3a1.1-3
anreOpsl OIIK-5 aust (VO-1)
Briaxeer KP-1 ((OHpeI[eHI/ITeJ;H/I, MaTpHUlIbl, Bompocs: 3a4.1-3
cucTeMbl ypaBHeHui» (ITP-2)
3HaeT Hanmane KOHCHCISTOB JICKIIUU U TTPaK- BOl'lpOCLI ra4.4-6
OK-1 trdyeckux 3ansituii (ITP-7)
2. b NA3-2 11 -

BexropHas anrebpa OLK.5 Vieer ! I,Ji?(yo _I:JLc))BepKa JOMAIITHET 0 33/ Borpoch 3a1.4-6
Brnaneer KP-2 «Bekropnas anre6pa» (ITP-2) | Bompocs! 3au.4-6
3HaeT Hannune KOHCHGI‘C‘TOB JICKIIMU U ITpaK- BOHpOCLI saq.7-11

OK-1 trdeckux 3ansituii (I1P-7)
3. | AnanuTuueckas reo- Vmeer WJ13-3, U]13-4 Tposepka novamt- | o o 7.1

MeTpust OIIK-5 uero 3aganus (YO-1)

Brazecer KP-3, KP-4 «IlnockocTu u mpsiMbie, Borpocst 3a4.7-11
» «JIluanu u nosepxaoctm» (ITP-2)
3HaeT Hammane KOHCHeI\(‘TOB JICKIIMU U IIpaK- BOHpOCbI 3a4.12
OK-1 truyeckux 3ansituii (TTP-7)
4. | Tlpeaen nocnenosa- Vaeer W3-5 Iposepka 1oMamntHero 3aaa- Bompochi 3a4.12
TENBHOCTH OIIK-5 aus (YO-1)
Briaxeer KP5 «Hpe)leHBI:H/ICHOBBIX rnocie- Bompocs! 31,12
nosarenpHocTel» (ITP-2)
5_ 3HaeT Hanmane KOHCHeI\(‘TOB JICKIIMU U IIpaK- BOHpOCbI 3a4.13-15
truyeckux 3austuii (ITP-7)




<1>yHKuI/I£/I. Tpenen OK-1, Vaeer W3-6 IIpoBepka noMamiHero 3aaa- Borpoch 3au.13-15
bymeii. Henpepers- | o o Hus (YO-1)
HOCTb (YHKIIHH. Braneet KP-6 «Ilpemenst pynkmmiiy» (ITP-2) | Bonpocs: 3a4.13-15
3HaeT Hanmane KOHCHGISTOB JICKIIUU U IIpaK- BOHpOCLI a4.16-18
6 JHuddepennuansnoe OK-1, tryeckux 3austuil (IIP-7)
- | ucuncnenue GyHKuMiA OTIK-S Vueer W3-7 IpoBepka moManIHero 3aaa- Borpocs! 3a4.16-18
OJTHOI MepeMeHHOM Hns (YO-1)
Braneer KP-7 «Ilpoussoansie» (ITP-2) Bompocs! 3a4.16-18
3HaeT Hanmane KOHCHSIETOB JICKIIUU U TTPaK- BOHpOCLI 324.19-22
trdeckux 3austuii (IIP-7)
OK-1,
7. | Uccnenosanue nose- WJ13-8 IIposepka qomaliHero 3aaa- B 19-29
JeHus QyHKUIUHA OIIK-5 Yweer uus (YO-1) OfpOCH! 3a%.
KP-8 «MccnenoBanne noBeaeHUs
. B 19-22
Brnaneer bynumivs (TIP-2) OIIPOCHI 324
Bropoii cemecTp
3HaeT Hanmane KOHCHSI\(’TOB JICKIIUU U TTPaK- BOHpOCLI 324.23-25
tryeckux 3ausatuii (IIP-7)
DyHKIIUY HECKOJIb- OK-1
8. | kux NIEPEMEHHBIX OHK:5 YwMmeer Omnpoc 3uanus Teopun (YO-1) Bomnpocsl 3a4.23-25
(PHIT)
Bnageer Ompoc 3uanus teopun (YO-1) Bomnpocst 3a4.23-25
3HaeT Hanmune KOHCHGIﬁTOB JICKIIMU U ITpaK- BOHpOCLI 324.26-28
OK-1 tryeckux 3austuil (ITP-7)
9. | Heonpenenenmprii nn- Vaeer NJ3-9 IIposepka goMallHero 3aja- Borpocs! 3au.26-28
Terpain OIIK-5 Hus (YO-1)
KP-9 «Heonpenenenuslii nuure-
B .26-28
Brnaneer rpan» (TIP-2) OIIPOCHI 324
Hannuue KoHCIIEKTOB JIEKIUH U npak- }
oK 3Haer Tyeckix sansruii (T1P-7) Bompocsr 3a4.29-31
10. | Onpenenernnbiii nuTe- Vaeer N3-10 [IpoBepka qomaiHero 3a- Borpocs! 3au.29-31
rpai (8 4ac.) OIIK-5 nanust (YO-1)
KP-10 «OnpeneneHHbIi HHTErpal
> | B .29-31
Bnaneer npusoskermsy (ITP-2) OIIPOCHI 324
3HaeT Hanmane KOHCHSI‘(‘TOB JICKIIUU U TTPaK- BOl'lpOCLI 324.32-34
trueckux 3ansituii (I1P-7)
O6s1kHOBeHHBIE tud- | OK-1,
11. (bepeHIIambHbIe Vaeer N/13-11 [IpoBepka gOoMaIIHero 3a- Bompocs: 3a4.32-34
P OIIK-5 naunst (YO-1)
YPaBHCHHA KP-11 «1udde -
pEHINANBHBIC YPaB
B .32-34
Brnaneer sennsy (11P-2) orpocs 3a4.32-3
3Haer Hﬂii;ll ?yl;l)p_(::-l)sepKa JIOMATLHEro 3a- Bomnpocsr 3a4.38-44
12. | Yncnossie u GpyHkum- OK-L, Vmeer I;Iii;{l?yl})p_(il;epka HOMATIHETO 587 | Bonpocs 3a+.38-44
OIIK-5
OHAILHDIC PAJbI KP-12, KP-13 «YucioBble psas»,
Bnaneer «CTeneHHble psbl U IPUIIOKEHUs» | Bompocsl 3a4.38-44
(I1P-2)
TpeTtuii cemectp
Hannuue KOHCIEKTOB JEKIHUH 1 IIpak- )
" oKL 3Haer Tyeckix sansrmwit (IP-7) Bompocsr 3au.45-47
" | KombunaropHsie o N3-15 [IpoBepka AOMAIIHETO 3a-
B A45-47
oxeMLI OITK-5 VYmeer s (YO-1) OIPOCHI 324
Briaxeer KP-14 «KoMOMHATOPHBIE CXEMBD» Bompoce! 3a1.45-47
(I1P-2)
3HaeT Hanuuue KOHCI’[GISTOB JICKIIMU U ITpaK- BOHpOCBI 329.48-55
OK-1 tryeckux 3austui (I1P-7)
' W3-16 IIposepka qomaiHero 3a-
i B .48-55
14. | Cuyuaiinble coObITHS OTIK-5 Ymeer janms (YO-1) OIPOCHI 324
Braxeer KP-15 «Cnyuaiinble cOOBITHS Bompocs: 5a4.48-55
(I1P-2)
15 3HaeT Hanuuue KOHCl’[elﬁTOB JICKIIMU U ITpaK- BOHpOCBI 329.56-62
tryeckux 3austui (I1P-7)




N OK-1, Ymeer WA3-17 Tposepia nomamsero 3a- Bomnpocsl 3a4.56-62
Crnyuaiinbie BeH- nanus (YO-1)
YHHEI OIIK-5 Brageer KP-16 «Cny4aifHbIe BETHIHHEI Borpoch! 3a4.56-62
(TIP-2)
Hanuuue KOHCIIEKTOB JIEKIHUH U IIpaK- )
OK-1, 3Haer Teckix sansTii (TP-7) Bomnpocsr 3a4.62-69
16. | O6paboTka TaHHBIX N/13-18 [IpoBepka goMaIIHero 3a- i
OIIK-5 Ymeer nanns (YO-1) Bormpocs! 3a4.62-69
Brnaneer Ompoc 3uanus Teopun (YO-1) Bormpocsr 3a4.62-69
YerBepThlii ceMecTp
3HaeT Hanuune KOHCHeI\(’TOB JICKIIUU U TTPaK- K3, BOTPOCH 70-73
tryeckux 3ausatuii (I1P-7)
Marematunueckas mo- | OK-1 N3-19 [posepka qomamHero 3a-
! . -73
17. iKa OITK-5 Vmeer janns (YO-1) k3. Borpock 70
Briazeer KP-17 «MaremaTruecKast JIOTHKa» 3. Bonpocst 70-73
(TTP-2)
3HaeT Hanuune KOHCHeIETOB JICKIIUU U TTPaK- K3, BOTPOCHI 74-80
OK-1 tryeckux 3austuii (TIP-7)
18. | Teopwus rpados T N3-20 [posepka qomMamHero 3a- .
OIIK-5 Ymeer janns (YO-1) Ox3. Bompocs! 74-80
Brnaneer KP-18 «Teopwust rpados» (I1P-2) k3. Borpocs! 74-80

Tumnossie KOHTPOJIBHBIC 3a/laHKA, MCTOAUYICCKUC MATCPHUAJIbI, OIIPCACIIATOIINC

IMpoLcaAyphbl OICHUBAHUA 3HaHHfI, YMCHI/Iﬁ N HAaBBIKOB U (I/IJ'II/I) OIIbITa JCATCIBHOCTH,

d TaKKC KpUTCPHH U II0OKA3aTCIIN, HCO6XOI[I/IMBIG JJI1 OOCHKHU 3H3HPII>1, YMCHHf/'I, HaBBI-

KOB 1 XapaKTEPHU3YIOIIKE TaIbl POPMUPOBAHUS KOMIIETCHIINI B TPOIIECCE OCBOCHUS

00pa3oBaTeIbHON MPOTPaMMBI, MpecTaBlIeHbI B [Ipuioxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI © UHOOPMAIIMOHHOE
OBECIIEYEHME JUCIIUITJINHBI

OcHoBHas JuTEpaTypa
BexTopHas ajredpa v aHAJIUTHYECKAS TeOMeTpPHs,
BBe/leHHE B MATeMATHUYECKUIl aHAJIU3
Bricmias matematuka [nexkrponnsiit pecype] / C.H. Hopodees. - M. : Mup u 06-
pa30BaHuE, 2011. -592 C. Pexum
http://www.studentlibrary.ru/book/ISBN9785946666220.html

AnekcanapoB, I1.C. Kypc ananuThyeckoll TeoMeTpuu U JIMHEHHOW aireOpbl

JOCTyma:

[OnexTponHbIN pecypc] : yueonuk / I1.C. AnekcanapoB. — DIEKTPOH. JaH. —
Jlann, 20009. 512
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=493

bexnemumes, J[.B. Kypc anamutmueckoii reoMeTpuud W JMHEHHOW anreOpsI

Canxkr-IletepOypr c. — Pexum pocryna:

[DnexTpoHHBIN pecypc] : yueonuk / JI.B. bexnemuiieB. — DneKTpoH. JaH. —
2008. 307
http://e.lanbook.com/books/element.php?pll_id=48199

MockBa:  ®Du3MaTiuT, ¢. — Pexum pgocryma:



http://www.studentlibrary.ru/book/ISBN9785946666220.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=493
http://e.lanbook.com/books/element.php?pl1_id=48199

10.

I'eBopksn, I1.C. Beiciias matemaruka. Jlnneitnas anre6pa u aHalIuTH4YecKas reo-
MeTpus [DnekTpoHHbIN pecypc] : yuebHoe nocodue / [1.C. 'eBopksiH. — Diek-
TpoH. JaH. — MockBa : ®usmaraut, 2011. — 208 c¢. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=48192

Munocues, B.b. Kypc MmaTeMaTuku 111 TEXHUYECKHUX BBICIIMX YUEOHBIX 3aBEe-

Hui. Yacte 1. Ananutuueckas reomerpus. [Ipenenst u psiapl. OyHKIUU U TPOU3-
BoAHbIC. JInHelHas 1 BeKTOpHas airedpa [DNeKTpoHHbIN pecypc] : yueOHoe To-
cooue / B.b. Munocues, B.I'. 3yokoB, B.A. JIsxoBckuii ; moa pea. MuHoclieBa
B.b. , Ilymkaps E.A.. — Dnekrpon. nan. — Cankt-IlerepOypr : Jlansb, 2013. —
544 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=30424

Bricmas maremaruka: [paktukym / U.I'. Jlypee, T.I1. ®ynTukosa. - M.: By3os-
ckuii yueOnuk: HULL UHDPA-M, 2013. - 160 c.: 60x88 1/16. (obmoxka) ISBN
978-5-9558-0281-7 - Pexxum nmoctyna: http://znanium.com/go.php?id=368074

Teopml BepOﬂTHOCTeﬁ U MaTeMaTH4YeCKasA CTATUCTHKA.

Teopus BeposTHOcTel: YueOHoe mocobue / U.A. Tanuii. - M.: UHOPA-M, 2012.
- 236 c.: 60x90 1/16. - (Briciee oOpazoBanue). (nepemier) ISBN 978-5-16-
004940-3 - Pesxum noctyna: http://znanium.com/catalog/product/225156

Teopust BeposiTHOCTEHN [ DIEKTPOHHBIN pecypc] : ydeOHO-METOANYECKOe TocoOue
JUIsl CTYAEHTOB, oOyuaromuxcs no crneunanbHocTsM 080801 «IIpuknannas vH-
dbopmatuka (B mHbDopMmannonHon cepe)», 040201 «Cormonorus» u HarpaBlie-
Huto 080500 «MeHexMeHT» 0 JUCHUILIUHE « Teopusi BEpOATHOCTEN 1 MaTeMa-
TUYECKas CTATUCTUKA» / . — DIEKTPOH. TEKCTOBBIC aHHbIe. — YensOuHck: Ye-
JISOMHCKUI TOCYJapCTBEHHBIN MHCTUTYT KyabTypsl, 2011. — 100 ¢. — 978-5-
94839-368-1. — Pexxum nocrtyma: http://www.iprbookshop.ru/56515.html

[TaxoeBa A.®D. Teopust BeposTHOCTEH [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue

/ A.@. Ilaxoera, C.3. An6opoBa, A.M. AtasiH. — DJIEKTPOH. TEKCTOBBIC JaHHBIC.
— BnanukaBka3: BrnaaukaBkasckuit HHCTUTYT yripaBienus, 2013. — 132 ¢. —
978-5-98161-075-2. — Pexxum moctyma: http://www.iprbookshop.ru/57842.html

I'ynaii, T.A. Teopust BEpOSITHOCTEN U MaTeMaTUYECKasi CTATUCTUKA [ DNEKTPOH-

HBIH pecypc] : yueoHoe mocodue / T.A. I'ynait, A.®. Jlonrononosa, /[.b. JIlutsus,
C.B. Menemniko. - 2-¢ u3n., gon. — CraBponons: AI'PYC, 2013. - 260 c. - Pexxum
noctymna: http://znanium.com/catalog.php?bookinfo=514780 - Pexxum mocrtyma:
http://znanium.com/catalog/product/514780



http://e.lanbook.com/books/element.php?pl1_id=48192
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=30424
http://znanium.com/go.php?id=368074
http://znanium.com/catalog/product/225156
http://www.iprbookshop.ru/56515.html
http://www.iprbookshop.ru/57842.html
http://znanium.com/catalog/product/514780

11.

12,

13.

14,

15.

16.

Mxwutapss, B. C. Teopust BeposiTHOCTEN 1 MaTeMaTUYECKas CTaTUCTUKA [ DJeK-
TPOHHBIN pecypc] : yued. nmocobue / B. C. Mxwurapss, E. B. Acradnesa, 1O. H.
Mupoukuna, JI. K. Tpomun; nox pea. B. C. Mxurapsina. - 2-e uzj., nepepad. u
gortt. - M.: MockoBckuil (MHAHCOBO-TIPOMBIIIICHHBIN YHUBEPCUTET « CHHEPTHS,
2013. - (YuauBepcurerckas cepusi). - ISBN 978-5-4257-0106-0. - Pexxum mo-
ctyna: http://znanium.com/catalog/product/451329

JAuckperHasi MaTeMaTHKa, YeTBEPTHIH CeMeCTp

Bunorpanos, 1.M. OcHoOBBI Teopu# unces [DNeKTPOHHBIN pecypc] : yueOHoe
noco6ue / U.M. Bunorpanos. — DnektpoH. gan. — Cankrt-IlerepOypr : Jlans,
2009. — 176 c. — Pexxum nocryma: https://e.lanbook.com/book/46

HuckperHas MmateMmartuka: Yueonoe nocooue / C.A. Kanuenan. - M.: U ®O-
PYM: HUIL Undpa-M, 2013. - 224 c.: 60x90 1/16. - (Ilpodeccuonansnoe obpa-
3oBanue). (nepemier) ISBN 978-5-8199-0304-9 - Pexxum noctymna:
http://znanium.com/catalog/product/376152

Huckpernas marematuka / H.IL. Pegpkun. - M.: ®USMATIIAT, 2009. - 264 c.:
60x90 1/16. (neperer) ISBN 978-5-9221-1093-8, 700 »x3. - Pexxum mocrtyma:
http://znanium.com/catalog/product/208908

Kysnenos B.I1. /luckpetrnas mateMatuka. — M.: Jlanb, 2009. — 400 c. [Dnek-
TpOoHHas OUOIMOTEYHAsl CUCTeMa U3JaTeNnbCTBa «JIaHby»|:

URL.: http://e.lanbook.com/books/element.php?pll_id=220

([Jata oopamenus 20.07.2015).

Penpkun H.II. JTuckpeTtnas marematuka. — M.: ®uzmatiaut, 2009. — 264 c.

[DnekTpoHHass OMOIMOTEUHAS CUCTEMa M3aTeabCcTBa «JIaHb»]:
URL: http://e.lanbook.com/books/element.php?pll_id=2293 (/laTa oOpareHwus
20.07.2015).

JonoJHUTeIbHAS JIUTEPaTypa:

Penpkun, H.II. JluckpeTHas maremaTuka [DJIEKTpOHHBIN pecypc] : yueOHUK /
H.IT. Peapkun. — DnekTpoH. aaH. — Mocksa : ®uzmatiut, 2009. — 264 ¢. —
Pexum nocryna: https://e.lanbook.com/book/2293

®duxtenronsl], I'.M. OCHOBbI MaTeMaTHUYECKOro aHajau3a. B 2-x TT. ToM 2-¢
[DnekTponHbIi pecypce] : yueOnuk / .M. duxreHronpil. — DIEKTPOH. AaH. —
Cankr-IlerepOypr : Jlanb, 2008. — 464 c. — Pexum npocryna:
https://e.lanbook.com/book/411 .



http://znanium.com/catalog/product/451329
https://e.lanbook.com/book/46
http://znanium.com/catalog/product/376152
http://znanium.com/catalog/product/208908
http://e.lanbook.com/books/element.php?pl1_id=220
http://e.lanbook.com/books/element.php?pl1_id=2293
https://e.lanbook.com/book/2293
https://e.lanbook.com/book/411

10.

AngpeeBa N.FO. OcHoBbl MaTemaTuyeckoro ananuza. OyHKIMS HECKOJIbKUX TIe-
pEMEHHHBIX, Au(depeHInanbHble YPABHEHHS, KPATHbIE UHTETPAJIbI [ DJIEKTPOH-
HBII pecypce] : yueOnoe nocodue / M.IO. Anapeesa, O.1. Bnosuna, H.B. I'pena-
COB. — DJEKTPOH. TEKCTOBBIE TaHHbIe. — ExaTepunOypr: Ypansckuit penepanb-
He1ii yauBepcutet, ObC ACB, 2013. — 99 ¢. — 978-5-7996-0999-3. — Pexum
nocryma: http://www.iprbookshop.ru/69869.html

Bricmias matematuka [Dnektponnsiil pecypc]/ C.H. Jopodees. - M.: OO0 "U3-
natenbcTBO "Mup u O6pazoBanue”, 2011. - 592 c.: un. - (IloaHbIA KOHCHIEKT JIEK-
uuit). http://www.studentlibrary.ru/book/ISBN9785946666220.html

ManaxoB A.H. Beiciias MatemaTuka [ QJIeKTpOHHBIN pecypc] : yueOHoe mocobue

/ A.H. Manaxos, H.11. MakciokoB, B.A. Hukumkua. — DJIEKTPOH. TEKCTOBBIE
nanubsie. — M. : EBpasuiickuii oTKpbIThIM HHCTUTYT, 2009. — 396 c. — 978-5-
374-00194-5. — Pexum goctyma: http://www.iprbookshop.ru/10643.html

Kysnenos, A.B. Beicmiag mMarematuka. Marematndeckoe nporpaMMUPOBAaHHE

[DnexTponHHBIN pecypc] : yueoHuk / A.B. Ky3unenos, B.A. Cakosuu, H.W. Xonos.
— OnektpoH. nan. — Cankr-IletepOypr : Jlanb, 2013. — 352 ¢. — Pexum g0-
cryna: https://e.lanbook.com/book/4550

MuxeeB, B.W. Breiciass marematuka. Kparkuii kypc [DneKkTpoHHBIN pecypc] :
yueOHoe nocooue / B.M. Muxees, FO.B. [lapmoueHko. — DJEKTpPOH. JAaH. —
MockBa : ®usmaraur, 2008. — 196 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59530

I'tontep, H.M. C6opHuK 3a7a4 110 BBICIICH MaTeMaTHKe [ DJIEKTPOHHBIN pecypc]

: yaebHoe nmocodue / H.M. T'toatep, P.O. Ky3pMuna. — Dnektpon. nan. — CaHKT-
ITerepOypr : Jlaws, 2003. — 816 c¢. — Pexum jgoctyna:
https://e.lanbook.com/book/622

MaxmemkanoB H.M. CO0pHUK 3a/1aHHi 110 BBICIIEH MaTeMaTHKE [ DJIEKTPOHHBIM

pecypc] / H.M. MaxmemkaHoB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. — AJIMATHI:
Kazaxckuii HallMOHANBHBIN YHUBEPCUTET UM. anb-Papadu, 2013. — 120 c. —
978-601-04-0284-3. — Pexxum moctyma: http://www.iprbookshop.ru/70414.html

[Terpymko, U.M. CO0pHUK 3a7a4 ¥ TUTIOBBIX pAcU€TOB IO BBICIICH MaTeMaTUKE

[DnexTponHBI pecypc] : yaueOHoe mocodue / .M. [lerpymiko, A.U. bapaneHkos,
E.I1. BoromonoBa. — Dnektpon. nan. — Cankrt-IlerepOypr : Jlans, 2009. — 240
c. — Pexxum noctyna: https://e.lanbook.com/book/310



http://www.iprbookshop.ru/69869.html
http://www.studentlibrary.ru/book/ISBN9785946666220.html
http://www.iprbookshop.ru/10643.html
https://e.lanbook.com/book/4550
https://e.lanbook.com/book/59530
https://e.lanbook.com/book/622
http://www.iprbookshop.ru/70414.html
https://e.lanbook.com/book/310

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOH CeTH

«AnTepHen

. YueOHuku u apyrue kauru no Mmaremaruke (EqWorld). [DnexkTponnsiii pecypc]:
URL: http://eqworld.ipmnet.ru/ru/library/mathematics.ntm (Jlata oOpamenus
09.07.2015).

. YYeOHHKH M IpyrHe KHUTH 110 MaTeMaTHKe (KaTalor 3JeKTPOHHBIX PECYPCOB Ha
caiite JIBDY). [Dnekrponnsiii pecypc]: URL: http://www.dvfu.ru/library (Jlata
obpamenus 09.07.2015).

. http://window.edu.ru/resource/360/60360 /{omuun JI.H. DnemMeHThI TeopuH rpa-
doB: YuebHnoe nocobue. - [lenza: Uzn-o I1I'Y, 2007. - 144 c.

. http://window.edu.ru/resource/379/65379 bynrakosa U.H., ®enorenko I'.®. [{uc-
KpeTHas MaTeMaTHKa. JJIEMEHTHI TCOPUH 3aa4H U YIIPaKHCHUS: Y 4eOHOE TTOCO-
oue. Yacts 1. - Boponex: U3n-so BI'Y, 2004. - 61 c.

. http://window.edu.ru/resource/283/65283 Kopuunos I1.A., Hukyauna H.U., Ce-
meHnoBa O.I'. DnemMeHTHI TUCKpETHON MaTeMaTuKH: YdeOHoe mocobue. - Spo-
cnasib: ATTY um. K. /1. Ymmnackoro, 2005. - 91 c.

. http://window.edu.ru/resource/884/70884 3rikor A.A. OcHOBBI Teopuu TpadoB. -
M: By3oBckas kaura, 2004. - 664 c¢. ISBN/ISSN:5-9502-0057-8

. http://window.edu.ru/resource/869/44869 Epomr M1.JI., Ceprees M.b., CosoBbeB
H.B. luckpetHas maremaTtuka: Y4yeOHoe nocobue st By3oB. - CIIO.: I'YAII,
2005. - 142 c.

Iepeuyenb MHGPOPMAUOHHBIX TEXHOJIOTHH U IPOTPAMMHOIO

o0ecnmeyeHus

Jns nanHoro Kypca (4eTBepThiil cemecTp) co3aaH DY K Ha MHTErpupOBaHHOMN

maTdopme AnekTpoHHoro odydenus Blackboard IBOY — uaentudukaropa kypca
FU50708-02.03.03-DM-01: JluckpeTHass MaTeMaTHKA.

N3 nanHOTO Kypca BOCTpeOOBaH pa3iebl::
Koncnekr nekuuid.
Marepuansl Aj1s1 TPAKTUYECKUX 3aHSATHM.

Marepuabl AJi OpraHU3aIui CaMOCTOSTEILHON padoTHI.

> w N e

KoHTponpHO-U3MEPUTENBHBIE MATEPUATIBI.
— Microsoft Office Professional Plus 2010;


http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://www.dvfu.ru/library
http://window.edu.ru/resource/360/60360
http://window.edu.ru/resource/379/65379
http://window.edu.ru/resource/283/65283
http://window.edu.ru/resource/884/70884
http://window.edu.ru/resource/869/44869
https://bb.dvfu.ru/webapps/blackboard/execute/launcher?type=Course&id=_4327_1&url=

— O(UCHBIN MakeT, BKIOYAIOUINI POrpaMMHOE OOecrieueHue ajsi paboThl ¢
Pa3IMYHBIMH THIIAMH IOKYMEHTOB (TEKCTaMU, JJIEKTPOHHBIMU TabIuIIaMu, 6a-
3aMH JaHHBIX | . );

- 7Zip 9.20 - cBoOOAHBII (HaliIOBBIN apXUBATOP C BEICOKOM CTENCHBIO CYKATHS
TaHHBIX;

- ABBYY FineReader 11 - nporpamma Jjist ONTHYECKOI'O paclO3HABAHHS CHM-
BOJIOB;

- Adobe Acrobat XI Pro — maket mporpaMm Juist CO3JaHUs U IIPOCMOTPa JJICK-
TpPOHHBIX yOnukaiuii B popmare PDF;

- ESET Endpoint Security - koMIiekcHas 3aiura padoyux CTaHIUK Ha 0ase
OC Windows. [Toanepxka BUPTyaqu3aiuy + HOBbIC TEXHOJIOTHH;

- WinDjView 2.0.2 - mporpamma i1 pacrio3HaBaHHs U TpocMoTpa (HaijioB ¢

onHouMeHHbIM dopmarom DIV u DjVu.

VI. METOAUYECKHUE YKA3AHUS ITO OCBOEHUIO IUCHUIIJIMHBI

MGTOI[I/I‘-ICCKI/IG YKa3aHuAa OJIs1 YCIICIIHOI'O OCBOCHHA paCCManHBaeMOfI AUC-

UTUTMHBI (KaK ¥ JIF0O0H APYroi) 3aKIF04YaroTCs B CIIEAYIOIIEM.

1.

CrompoiienTHOE (M1 OJIM3KOE K HEMY ) TIOCEIIIEHUE JICKITMOHHBIX U MPAKTUYECKUX
3aHATHUH.

BecTu KOHCHIEKT NEKIUI U TPAKTUYECKUX 3aHATUH.

3. CBoeBpeMeHHOe (He OTKJIaIbIBaTh U HE COOMPATh BCE B KOHEI CEMECTPa) PEIICHHE

VHJIMBUIyaJIbHBIX JOMAIIHUX 33/IaHUN.

[Tocenienne KOHCYIbTAIIUH, B CIIy4ae KaKUX-JIMOO COMHEHU B 3HAHUH TEKYIIETO
Marepuaa.

[Tepuoauyecku (Jrydine nepe1 NpeACTOSIIIUMU 3aHATUSIMU ) MBITATHCS YATATH JIEK-

[IMOHHBIN MaTepuan (epecMaTpuBaTh MPAKTUIECKUEC 3aHITHS).

Ilo oannomy Kypcy (mpemuii cemecmp) uzoano yueonoe nocooue:

NBanos b.H. Teopus BeposiTHOCTEN N MaTeMaTUYeCcKas CTaTUCTUKA // YueOHoe Mo-

cooue. I'pu¢d AB PYMII. — BnagusocTok: JlanbHeBOCTOUHBIN (penepanbHblid YHU-
BepeuteT, 2016. — 224 ¢. (ISBN 978-5-7444-3844-9).
https://lib.dvfu.ru:8443/lib/item?id=chamo:818781 &theme=FEFU (/lara obparie-

uust 01.02.2016)


https://lib.dvfu.ru:8443/lib/item?id=chamo:818781&theme=FEFU

[TocoOue B meuaTHOM BHUE B CBOOOJHOM JTOCTYyIIEe B Onbnroreke J[BOY.

Ilo oannomy Kypcy (uemeepmulit cemecmp) uzo0ano yueonoe nocooue:

NBanoB b.H. /IuckpeTHas maremMaTuka. AJITOpUTMBI U porpaMMbl. PaciimpeHHbIi

Kypc // Yuebnoe nocodue. ['pud MunuctepcTBa o0pa3zoBanus U Hayku Poccuiickoi

®enepanun. — M: Ussectus, 2011. — 512 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU (/laTa oOpameHus

01.02.2015).

[Tocobue B reyaTHOM BHJI€ B CBOOOJHOM JIOCTyTe B Onbianoreke [[BOY.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JIAC-
ATIJINHBI

Heobxoanma ay1uTopus ¢ 10CKOM IOCTaTOYHOTO pa3Mepa, Ha KOTOPO MOKHO

IMUCaTb MAapKCPOM HJIM MCJIOM IIPHW YTCHUH JICKOMOHHOTO MaTcpuaia U IIpOBCACHUA

MIPAKTUYECKUX 3aHATUMN.

Aynutopuss I OpakTU4e-
CKHX 3aHSTUMN
r. BmaguBocrtok, o. Pycckuii,
. Askc 1.10, aya. M627, mio-
manap 64,8 m?

Mono6mok Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 mryk; IlpoBonnas cerp JIBC —
Cisco 800 series; oecripoBoznsie JIBC mis 00y4a-

IOIIHUXCS 00€ecIIeueHbl CUCTEMOM Ha 0a3e TOYEK H0-
crymna 802.11a/b/g/n 2x2 MIMO(2SS).

Uuraneasie 3anbel  HaydHoii
oubnuorexu JJBDY ¢ oTKpbI-
TBIM JOCTYTIOM K (DOHY (KO-

nyc A - ypoBenb 10)

Mouo6snok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTh 10-
cryna B Marepuer 500 Mout/cex.

PabGouue mecTa 1151 10/1eH ¢ OrpaHUYeHHBIMU BO3-
MOXHOCTSIMH 3JI0POBbSI OCHAIIEHBI TUCILICAMHU U
npuHTepamu bpaiins; o0opynoBaHbBI: MOPTaTHB-
HBIMH YCTPOMCTBaMU MJI1 YTEHUS IJIOCKOTEYaT-
HBIX TEKCTOB, CKAHUPYIOIIUMH ¥ YU TAIOIIUMH Ma-

IMMMHaMHU BHACOYBCIHMYHUTCICEM C BO3MOKHOCTBIO



http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU

peryjsinuyn LOBCTOBLIX CIICKTPOB, YBCIWYHBAIO-
IMUMHA JJICKTPOHHBIMU JIYIIaMHU W YJIBTPA3BYKO-

BbIMHU MApKHPOBIIUKAMH

Aynutopust Il CaMOCTOS-

TEJIBLHOU pabOThI CTYJIEHTOB

r. Bnagusoctok, 0. Pycckui
. Asxkc 1.10, Kopnyc 25.1,
ayn. M621

[Tnomans 44.5 m?

Mono6nok  Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 mryk; IlpoBomnas cerp JIBC —
Cisco 800 series; 6ecipoBoanbie JIBC mis o0yya-

IOIIMXCs 00ecTieueHbl CUCTEMOM Ha 0a3e TOYEK J0-
crymna 802.11a/b/g/n 2x2 MIMO(2SS).
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YUPEKJICHHE BBICIIETO 00pa30BaHUs
«/{aabHeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(AIBDY)
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HIKOJIA BUOMEJIUIIUHbI HAYK IB®Y

YYEBHO-METOJINYECKOE OBECIHEYEHUE
CAMOCTOSTEJBHOM
PABOTHI OBYUAIOIIINXCSI

o JUCHHMILINHE «BpIciIass MaTeMaTHKa»
Hanpagsaenue noaroroBku 30.05.02 «Meauuunckas ouoduznka
®opma NOATOTOBKH OYHAS

BaaauBocTok

2016



B teuenue YCTBIPCX CEMCCTPOB CTYACHTHI BBIIIOJHAIOT JABaAUAaTh WHAWBUIAY-

anbHbIX 3a1anuit (MJ13) mo paznuyHbiM pasaenam Kypcea.
B nepBoMm cemecTpe

1. 3amanue «OnpeneauTenn, MaTpULbl, CHCTEMbI YPaBHEHHID)
. 3ananue «BekTopHas anredpay.
. 3ananue «Ilnockoctu u npsiMbie»

. 3a,Z[aHI/IC «JImanu n IMOBCPXHOCTU»

2
3
4
5. 3ananue «IIpenensl YMCTOBBIX MOCIEOBATEIBHOCTEN
6. 3amanue «[Ipenenst GyHKIUI

7. 3ananue «IIpousBoaHbIe»

8

. 3ananue «MccnenoBanue noseaeHus QyHKIIH)
Bo BTOpOM cemecTpe

9. 3ananue «HeomnpeneneHHbI HHTETpa»
10. 3apmanue «OmnpeneneHHBIA UHTET AT, TPUIOKEHUS
11. 3ananue «/Iuddepennranbabie ypaBHEHUS
12. 3amanue «HucaoBble psiabDy
13. 3ananue «CTeneHHbIe PAIbl U TPUIOKEHUS

14. 3amanue «Psaap1t ypbe»
B Tperbem cemecrtpe

15. 3apanue «KoMOMHATOPHBIE CXEMBI»
16. 3amanue «CiaydaifHbIC COOBITHS
17. 3amanune «CiaydaifHbIe BETUIUHBI

18. 3amanune «OOpaboTKa TaHHBIX)»
B yerBepTOoM cemecTpe

19. 3aganune «Maremarndeckas JOTHUKa)

20. 3anmanue «Teopus rpado»



Ilinan-rpadguk BbINOJHEHHUS CAMOCTOATEIbLHOMN

paﬁoTLI o IMCIOMIIJINHE

Cpoku Bux Hopmbi
Ne BBINOJTHEHUS CAMOCTOSIT /IO BpeMeHH Ha ®opMa KOHTPOJIs
n/m (HoMepa yue0- BBIINIOJITHEHHUE
padoTHhI
HBIX HeJleJIb) (B yacax)
IlepBblii cemecTp

1. 1-18 [ToAroToBKa K MPaKTUYECKUM 3aHSATUSIM 6 DKcnpecc-onpoc

2. 1-18 [MoxroToBka K KOHTPOJIBHEIM paboTam 6 Tposezene KOHTpOtb-
HBIX paboT

3. 1-2 N3 «Onpenenureny, MAaTPHUIIBL, CHCTEMBI YPaBHEHU 5 3amura /13

4, 3-4 N3 «BekropHas anredpay. 5 3amura /13

5. 5-6 N3 «I110CKOCTH U TIPSMBIE) 5 Bamura UJ13

6. 7-8 W3 «JIuHIN 1 TOBEPXHOCTH» 6 Bamura UJ13

7. 10-11 N3 «lIpenens! 9uCIOBBIX MOCIEAOBATEILHOCTEH) 5 Bamura UJ13

8. 12-13 N3 «IIpenensr GpyHKIHN 5 3amura /13

9. 14-15 N3 «IIpon3BoIHBIE) 5 Bamura M]3

10. 17-18 N3 «MccnenoBarne NOBEeACHUS (PYHKIIUI 6 Bamura M]3
Bropoii cemecTp

1. 1-18 [TonroToBKa K MPaKTHIECKAM 3aHITHIM 5 DKcIpecc-0mmpoc

2. 1-18 [MoxroToBka K KOHTPOJIBHEIM paboTamM 5 TTposenere KoHTpOL-
HBIX paboT

3. 1-3 N3 «HeompeneneHHBI HHTETPAD) 4 3amura /13

4, 4-6 N3 «OnpenencHHBI HHTETPAN, TPHIIOKEHIS 4 Samura 1NJ13

5. 7-9 N3 «IuddepeHnnansaple ypaBHSHUS» 5 Samura 1NJ13

6. 10-12 N3 «HucioBrle psAabl, TPUIOKESHUS 4 Samura 1NJ13

7. 13-15 U3 «CreneHHbIe PAIB] U MPIIIOKCHUS 4 Samura 1NJ13

8. 16-18 N3 «Psgp1t Dypre» 5 Bamura M]3

Tperuii cemecTp

1. 1-18 [TonroToBKa K MPaKTHIECKAM 3aHITHIM 3 DKcIpecc-0mpoc

2. 1-18 [MoxroToBka K KOHTPOJIBHEIM paboTamM 3 Tposezere KoHTpOL-
HBIX paboT

3. 1-4 N3 «KoMOWHATOpHBIE CXEMBD) 3 Sammura M]3

4, 5-9 U3 «CnyJaifHpIe COOBITHS 3 Sammura M]3

5. 10-14 N3 «O6paboTKa JaHHBIX) 3 Sammura M]3

6. 14-18 N3 «O6paboTKa JaHHBIX) 3 Sammura M]3

YerBepThlii ceMecTp

1. 1-18 [MonroToBKa K MPaKTHIECKAM 3aHITHIM 8 DKcIpecc-0mpoc

2. 1-18 [MoxroToBka K KOHTPOIBHEIM paboTam 7 Tposenerne KoHTpoL-
HBIX paboT

3. 1-9 M]3 «MaremaTH4ecKas JOTHKay 15 Sammura M]3

4. 10-18 N3 «Teopus rpadoy» 15 3amura /13

5. Ceccus | [ToaroroBka K sK3aMeHY 45 [Tpuem 3x3ameHa

Cpoxu BbI1aua MHANBUIYATbHBIX qoManiauX 3ananuid (M]13) npuss3piBaroTcs
KO BPEMEHHU U3YYEHUsI COOTBETCTBYIOIIETO MaTepHraia Ha JIEKIUAX U TPAKTHUYECKUX
3aHATUSX. Pemenns THIOBBIX 3a/1a4 U ynpaxHeHnuid /13 paccMarpuBaroTcst Ha mpak-
TUYECKUX 3aHsATUsX. Pemennsie 3agaun N3 (J1iro60€ X KOMMYECTBO) CAAIOTCS Ha
npoBepky. CraBaTh MOKHO MMOBTOPHO M MHOTOKpaTHO. BaxHOo, 4TOOBI peluTh BCe
3a/1a4M, TaK KaK Kaxaas U3 HUX COOTBETCTBYET 3HAHMIO OINPEJEICHHOIO MaTepuaia
Kypca.

3ammra /I3 cocTOoUT B MPOBEPKE CAMOCTOSITEIBHOCTH pPEelIeHHbIX 3a1ad. C

ATOM LIEJBI0 MPEAJIAraeTcs PenTh 1-3 TUIMOBBIE 33Ja4¥ PAaBHOCWIIBHBIC 3ajayam



N3 (umu 00BICHUTH CIOCO0, METOT, IPUEM | T.JI., UCIIOJIb30BAHHBIN JIJISI PEIIICHMUSI
KaKoH-1100 U3 3a1ay4).

Pemenue MJI3 u ero 3amura oneHUBAIOTCS IO ABaAlaTH-O0anpHOM mIKaie. be3
3amuThl orieHkKa 3a MJ13 He BricTaBisieTcs. BeicTaBiaeHHBIC OAIIBI C BECOBBIMU KO-
durmeHTaMu BHOCATCS B OOIINN CyMMapHBIA 0ajij1 SK3aMEHAITMOHHON OIEHKH B CO-

OTBCTCTBYIOIICM CEMCCTPC.

Kpurtepun onenku

Pemenue 3amau /I3 1 ero 3ammra OIeHMBAIOTCS IO CTO-0aabHOM IKaje. bes
3amuThl orieHka 3a MJI3 He BeicTaBisieTcs. KonmmdectBo 6amnoB 3a /I3 BeIcTaBIIS-
€TCs MPOIMOPIIMOHATBHO YHCIIY PEIICHHBIX U 3alllUIleHHbIX 3a1a4 MJ13. BeicTaBneH-
Hble Oaibl C BECOBBIMU KOA(DPUIIMEHTAMU BHOCSTCS B OOLIMN CyMMAapHBIN Oasi
OIICHKH 3aueTa/dsK3aMeHa.

[IpuBeneHHBIE HIXKE KOMIUIEKTHI BAPUAHTOB 3aa4 JIJIs CAMOCTOSITEIIBHOTO pe-
IIEHUSI OXBATBHIBAIOT BCE pa3lieNibl Kypca. [l yCHemHoro BBIMOJHEHUS 3aJaHui
HEO00XO0JIUMO U3YYUTh COOTBETCTBYIOIINE MAaTEPHUAIIbI JICKIIMOHHOT'O Kypca U MaTepu-

AJIbI ITPAKTUYICCKUX 3aHSATHUM.



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 1

Tema: «Onpeneanrenu, MATPULbI, CHCTEMbI YPABHEHUI».

Bapuawur 1.

HA3 Onpenenurtenu, MaTpULbl, CHCTEMbl YDaBHEHHH

1. Jlns naHHOro ompefenuTens HAHTH MMHODBL M anredpavueckue NOMOJHEHHS /11
3/IEMEHTOB (2 H (3. BHIUMCIHTD ONpee/IHTeNb, PA3JI0KHE €ro: a) Mo i-i CTPOoKe;
0) mo j-y croaduy.

11 -2 0
36 -2 5
10 6 4 i=4, j=1
2 3 5 —1

2. HNauer nBe marpuubl A u B.
Haiitu: a) AB; 6) BA; &) AL r) AAL: 1) ALA.

2 -1 -3 2 -1 -2
A=| 8 -7 6|, B=]3 -5 4
-3 4 2 1 2 1

3. TlpoBepuTL COBMECTHOCTbL CHCTEMBI M B C/ydde COBMECTHOCTH PELIMTL €e: a) Mo
thopmynam Kpamepa; 6) ¢ nomolibl 00paTHOH MaTpHubl; B) MeTonom laycca.
200 + 1o 4+ 33 =T, 3xr1 + 219 — 413 8.
(a) { 2r1 + 3z2 + 13 =1, (6){ 2x1 + 4o — drs = 11,
3r1 + 2x9 + x3 = 6. T — 2z2 + x3 = 1.
4. PellUTL OOHOPONHYIO CHCTEMY JHHeHHBIX ajrefpaMdecKHX ypaBHEHHH.
{ T+ x4+ x3 =0, { oxy — 3x9 + 4wz = 0,
(a)

201 — 3xe + 4dxz =0, (6) 3x1 + 2z — x3 =0,
4x1 — 1lxe + 10x3 = 0. 8r1 — lxo + 3x3 = 0.
Bapuanur 2.
HA3 Onpenenntesu, MATPHIIbI, CHCTEMbBl YPaBHEHHH
1. Jlns naHHOTO OMpene/UTeNs HAHTH MHHOPH H ajredpandecKkde NOMOJHEHHS s

3JIEMEHTOB (2 H (3. BHIUMCIHTD ONpee/IHTeNb, PA3JI0KHB €ro: a) Mo i-i CTPOoKe;
0) mo j-y croaduy.

2 0 -1 3
6 3 -9 0
02 -1 3| i=3 j=3
42 06

2. HNaup nBe marpuubl A u B. _
Haiitu: a) AB; 6) BA; B) A %, r) AA L n) A A,

35 —6 2 8 -5
24 3|, B=|-3 -1 0
-3 1 1 4 5 -3

3. TlpoBepHTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEIHTb ee: a) Mo
thopmysnam Kpamepa; 6) ¢ nomolubio o0paTHOH MaTpuubl; B) MeTonom laycca.

A=

21 — xo + 2x3 = 3, r +xe + w3 =1,
(a) T + T2 + 223 = —4, (0) 1 — Tp + 2x3 = =5,
dxy + xo + dag = —3. 211 + 3zg = —2.

4. PewdTh OMHOPOMHYI0 CHCTEMY JHHEHHBIX anrefpanueckuX ypaBHEHHH.
3r1 — o+ 213 =0, ory — 6ao + 4wy = 0,
(a) 1+ w2+ x3=0, (6) 3xv1 — 3z2 + x3 =0,
r1 + 32 + 3x3 = 0. 2wy — 3x2 + 323 = 0.



BapuauTt3.

U3 Onpenenutenu, MaTpulbl, CHCTEMbl YDaBHEHHH

I. Jlna naHHoro onpepesuTes] st HAHTH MHHOPbL H anreGpanyecKue NOMOJHEHHS 15
3/IEMEHTOB (2 H (3. BHIUMCIHTD ONpee/IHTeNb, PA3JI0KHE €ro: a) Mo i-i CTPOoKe;
0) mo j-y croaduy.

27 2 1
11 -1 0
34 0 2| i=4, j=1
05 -1 -3

2. Jlaubl nee matpuusl A u B. 7
Haiitn: a) AB; 6) BA; 8) A~'; r) AA~!;, n) A—'A.

2 1 -1 3 6 0
A=|2 -1 1|, B=|2 4 -6

1 0 1 1 -2 3

3. IlpoBepUTb COBMECTHOCTb CHCTEMBI M B C/Aydae COBMECTHOCTH PELIHTL ee: a) Mo
thopmynam Kpamepa; 6) ¢ noMowbio o6paTHoi MaTpulbl; B) Metonom laycca.
31 — wo + a3 =12, 211 — x99 + 4xg = 15,
(a) { T + 230 + dxg = 6, (6){ 3r — xo + x3 =8,
2r1 + w4+ 23 = 3. 2x1 — 2x9 4 Sy = 06.
4. PellnTh OMHOPOIHYIO CHCTEMY JHHEHHBIX aare0paHuyecKuX ypaBHEHHH.
x1 + 3xo + 223 = 0, T + 2x9 — dx3 = 0,
(a) { 207 — o+ 3x3 =0, (6){ 2r; — 4o + ;3 =0,
3r1 — dwo + dxg = 0. 3] — 2z — 4dxg = 0.
Bapuaur 4.
U3 Onpepenutens, MATPHILL, CHCTEMbBI YDAaBHEHHH
1. Jlns naHHOro onpenesuTe st HAHTH MUHOPB! M asredpandeckde AOMOJHEHHs 115
3/IEMEHTOB (3 W a3;. BHUMCIUTDL ONpeaeHTe b, PA3J0XKHB €ro: a) no i-i cTpoke;
0) 1o j-y cronoduy.
4 -5 -1 -5
2

-3 8 -2
5 3 1 3| i=1 j=3
2 4 -6 8

2. Jlauw nBe matpuusl A u B,
Haiitu: a) AB; 6) BA; B) A% r) AA Y n) A A

6 1 11 301
A=]| 9 2 a] B=|0 27]

03 7 1 -3 2
3. npOBepHTb COBMECTHOCTb CHCTEMLI H B CAy4dde COBMECTHOCTH DELIWTDL ee: a) no
(popmynam Kpamepa; 6) ¢ moMolibio o6paTHoi MaTpuLbl; B) MeTonoM laycca.
201 — xo + 313 = —4, 3x1 — 3x9 + 223 =T,
(a) r] + 3w — x3 =11, (0)] 4x1 — dxo + 223 = 1,
x] — 219 + 223 = T. T — 2x9 = 6.
4, PellluTb ONHOPOIHYK CHCTEMY JHHEHHBIX aare0pandeckux ypaBHeHHH.
dx1 — xo + 1023 =0, 1+ x2 + x3 =0,
(a)s = +2x0 — w3=0, (6)¢ 221 — 32 + 4x3 = 0,
2x) — 3z + 4dx3 = 0. 3xr1 — 2x9 4+ dxy = 0.



Bapuanur 5.

U3 Onpenenutenu, MaTpulbl, CHCTEMbl YDaBHEHHH

I. Jlna naHHoro onpepesuTes] st HAHTH MHHOPbL H anreGpanyecKue NOMOJHEHHS 15
3/IEMEHTOB (2 H (3. BHIUMCIHTD ONpee/IHTeNb, PA3JI0KHE €ro: a) Mo i-i CTPOoKe;
0) mo j-y croaduy.

3 5 32
2 4 10
1 -2 2 1| i=2 j=4
5 1 -2 4

2. Jlaubl nee matpuusl A u B.
Haiitu: a) AB; 6) BA; B) A% r) AA Y n) A A,

3 1 2 0 -1 2
A= -1 0 2|, B=]2 11
1 21 3 71

3. TlpoBepuTb COBMECTHOCTb CHCTEMBI H B CJydde COBMECTHOCTH DELIMTb €e: a) Mo
(hopmynam Kpamepa; 6) ¢ moMolbio o6paTHOH MaTpHlibl; B) MeTomom laycca.
3z — 2x0 + 4dxy = 12, 3z + 239 — 4dxg = 8,
(3) { 3x1 + 4z — 2x3 = 6, (6) { 2r1 + dxo — dx3 =1,
201 — T2 — 1x3 = —9. Sx1 + G6re — 93 = 2.
4. PelwlUTh OOHOPOOHYIO CHCTEMY JIMHEHHBIX aarefpauueckKuX YpaBHEHHH.
2x) + dwo + x3 =0, x + 209 + 4y = 0,
(a) { dxy 4 622 + 3x3 =0, (6) { oxry + a2 + 2x3 =0,
x| — T2 — 2x3 = 0. A, — w9 — 223 = 0.

Bapuanr 6.
HA3 Onpenenntesu, MATPHIIbI, CHCTEMbBl YPaBHEHHH
1. [lna naHHOrO OTpefeNHTe s HAHTH MHHOPBL M aareGpavdeckde AOTMOJTHEHHS AJA
3/IEMEHTOB (3 W a3;. BHUMCIUTDL ONpeaeHTe b, PA3J0XKHB €ro: a) no i-i cTpoke;
0) 1o j-y cronoduy.
32 0 =5
4 3 =5 0
10 =2 3| i=1 j=2
01 -3 4
2. Jlauw nBe matpuusl A u B,
Haiit: a) AB; 6) BA; 8) A~'; r) AA~!, n) A—'A.

2 3 2 3 2 -1
A=|13 -1|, B=[3 1 2
41 3 53 0

3. TlpoBepHTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEIHTb ee: a) Mo
thopmynam Kpamepa; 6) ¢ nomowbio o6paTHoH MaTpulbl; B) MeTonom laycca.
8r1 + 3xo — 63 —4, 3r1 + w2 + 223 = —3,
(a) { T+ w2 — x3=2, (0) { 2z + 2x9 + dz3 = 5,
dx1 + o — 3x3 = —5. dry + 3xe + Txg = 1.
4. PelllWTb OOHOPOLHYIO CHCTEMY JMHEHHLIX anredpandyeckuX ypaBHEHHH.

3r1 — T2 — 3z = 0, 3r1 — X+ ;3 = D:
(a)

221 + 3z2 + 13 =0, (6)] 221 + 3z — dag =0,
zy + z2 + 323 = 0. oxy + 2wy — 3wz = 0.



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 2

Tema: «BexkTopHas ajaredopa».

Bapuanrt 1.
U3 Bexropbl, onepaunu ¢ BeKTOpaMH

1.

4,

JlaHel BeKTOpBl @ = oIl + S0 U b =~m + 6m,
re [m| = k, [{] = [, (T, 1) =
Haiitu: a) (A\a + pub) - (va + 7
a=-5 f=-4, =3, 6=6,
k=3, [ =5 ¢=5m,

A=-2, p=1/3, v=1, =2

ITo kooparHaTaMm Touek A, B, C' 115 yKa3aHHBIX BEKTOPOB HaHTH: a) Mo-
Iyb BEKTOpa @; 0) cKaJApHOe MPOM3BeeHHe BEKTOPOB @ M b; B) mpoek-
LHMIO0 BeKTOpa € Ha BeKTop d; ) KOOpAMHATH To4KK M, mensuiedl 0Tpe3ok
[ B OTHOLIEHHH « : [3.

A(4,6,3), B(=5,2.6), C(4,—4,—3),

a=4CB—-AC, b=AB, ©=CB, d = AC,

[=AB, a=5, =4

JlokazaTb, 4TO BEKTOpHl @, b, T 06pasyloT 6asuc, W HalTH KOOPAHHATHI
BekTOpa d B 9TOM Oasuce.

a=(54,1), b=(-3,5.2), €= (2,—1,3), d = (7,23,4).

Jlanbl BekTOpH A, b, €. HeoBXomumo: a) BBIYHCAMTL CMEIIaHHOe NPOM3-
BeJleHHe TPeX BeKTOpOB; 6) HAHTH MOLYJIb BEKTOPHOrO MPOH3BEIEHHUS; B)
BBIUMC/AUTD CKAMAPHOE NPOH3BeIeHHEe IBYX BEKTOPOB; I') MPOBEPUT, OYAYT
JH KOJNJIMHEAPHBIMH HJIM OPTOrOHAaJbHBIMH B3 BEKTOpa; 1) MPOBEPHTb,
OyayT JIH KOMMJaHAPHLl TPH BEKTOPA.

a=2-3j+k, b=jtdk, ©=5i+2j- 3k;

a)a, 3b,¢ 6)3a 2 B)b, —4¢; r)a ¢ n)a 2b, 3c

Bepwuubl nupamuael Haxoastcs B Toukax A, B, C, D. Bb4ucauts:
a) MJollajb YKasaHHOH rpaHu; 6) MoMadb ceyeHHs, NMPOXOASLLIEro ye-
pe3 cepeluHy pebpa [ W [1Be BepLIMHLI MHPaMHIB; B) 00beM MHPAMMIbI
ABCD.

A(3’4,5) B(IJQJI) C(_Q?_S’G)’ D(37_61_3)

? K

a) ACD; 6)1=AB, CuD.



Bapuanrt 2.
U3 Bexropbl, onepaunu ¢ BeKTOpaMH

1.

JlaHel BeKTOpBl @ = oIl + S0 U b =~m + 6m,
re [m| = k, [{] = {, (ML, 10) = ¢.

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7h).
a=-2, §=3, y=4, §=—1,

k=1 =3, ¢o=mn,

A=3, p=2, rv=-=-2, 7=4.

ITo koopauHaTam Touek A, B, C' 1/ yKa3aHHbIX BEKTOPOB HaKTH: a) Mo-
IyJb BeKTOpa @; 6) CKaJsApHOe NPOH3BefeHHe BeKTOPOB @ U b; B) mpoek-
M0 BEKTOPa T Ha BeKTop d; I') KOOPAMHATH TouKH M, fesiuell oTpe3ok
[ B OTHOLIEHHH « : [3.
A(4,3,-2), B(=3,-1,4), O(
a=—-bAC +2CB, b= 4B,
[=BC, a=2, =3
Jloka3aThb, 4TO BEeKTOphl @, b, € o6pasyloT 6asuc, ¥ HaiTH KOOPAMHATEI
BekTopa d B 3TOM Gasuce.

a=(2,-14), b=(-3,0-2), €= (4,5,-3), d= (0,11, —14),

kK

ra

.

51)? _
= AC, d = CB,

ol

Jlanel BekTophl @, b, €. Heo6XomuMo: a) BLIYHCIHTL CMeLIaHHOE MPOU3-
BelleHHe TpeX BeKTOpoB; 6) HAalTH MOAYJb BEKTOPHOrO MPOU3BENEHHS; B)
BLIYMCIHTL CKAJISIPHOE MPOH3BeIeHHe IBYX BEKTOPOB; I') MPOBEPHT, OYLYT
JH KOJIJIMHEapHBIMH HJIH OPTOTOHAJBHBIMH JBa BEKTOpA; 1) MPOBEPHTD,
OyAyT JId KOMIJaHAPHBI TPH BEKTOPA.

a=3i+4j tk, b=i-2j +7k, ©=3i-6j 21k

a) 5a, 2b, €; ©6) 4b, 2¢; B)a, € r) b, ¢ 1) 2a. —3b,T.

Bepwuubl nupamuael Haxoastcs B Toukax A, B, C, D. Bb4ucauts:
a) miolaib YKa3aHHOH TpaHH; 0) MIoMladb CeUYeHHs, MPOXOASLIEro ye-
pe3 cepenuHy pebpa [ M 1Be BepLIHHBI MHPAMHABI; B) 00beM MHPAMHALI
ABCD.

A(—7,-5,6), B(—2,5,-3), C(3,-2,4), D(1,2,2);

a) BCD; 6)l=CD, Au B.



Bapuant 3.
U3 Bexropbl, onepaunu ¢ BeKTOpaMH

1.

4.

JlaHel BeKTOpBl @ = oIl + S0 U b =~m + 6m,
roe [m| =k, @ = [, (M, 0) = ¢.

—

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7h).
(]:‘:5, B = -2, ’,r':—g, (5:—1,

k=4, =5, ¢=4r/3,

A=2, p=3, rvr=-1, 7=25.

ITo koopauHaTam Touek A, B, C' 1/ yKa3aHHbIX BEKTOPOB HaKTH: a) Mo-
IyJb BeKTOpa @; 6) CKaJsApHOe NPOH3BefeHHe BeKTOPOB @ U b; B) mpoek-
M0 BEKTOPa T Ha BeKTop d; I') KOOPAMHATH TouKH M, fesiuell oTpe3ok
[ B OTHOLIEHHH « : [3.

A(—2,-2.4), B(1,3.-2), C(1.4,2),

a=2AC —3BA, b=BC, ©c=BC, d=AC,

I=BA, a=2, f=1.

JlokazaTh, 4TO BeKTOpLI E,EE obpasyiorT 6asdc, ¥ HalTH KOOPAMHATHI

BekTopa d B 3TOM Hasuce.

a= (_1; 1:2)1 b = (2?_31 _5)? Cc= (_6131 _1) d= (28?—19?_7)

kK

Jlanel BekTophl @, b, €. Heo6XomuMo: a) BLIYHCIHTL CMeLIaHHOE MPOU3-
BeJleHHEe TPeX BEKTOPOB; 6) HAHTH MOAYJb BEKTOPHOrO MPOHW3BENEHHS; B)
BBIUHCJHTE CKaJNsPHOE NMPOH3BEIEHHEe NBYX BEKTOPOB; T') MPOBEPHT, OYIYT
JIH KOJUIHHEapHBIMH HJIH OPTOrOHAJBHBIMH 1Ba BEKTOpPa; 1) MPOBEPHTH,
OyLyT JI1 KOMIJIAaHAPHBLI TPH BEKTOPA.
a=21—-4j-2k, b="7i+3j, €=3i 5] -7k

a) a, 2b, 3¢; 6) 3a, —7b; B) —2a,¢; r)a, ¢ 1) 3a. 2b, 3¢
Bepwuubl nupamuael Haxoastcs B Toukax A, B, C, D. Bb4ucauts:
a) maollalb yKasaHHOH rpaHu; 6) Miolaib ceyeHHs, MPOXOASLIEro ye-
pe3 cepenuHy pebpa [ U [1Be BepLIHHbI MHPaMHIBI; B) 00beM MHPAMHIbI
ABCD.

A(1,31) B(_1146) C(_Q: —3,4), D(2:47_4)1

H

a) ACD; 6)1=BC, AuD.



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 3

Tema: «IlnockocTH 1 NpAMBIE»

Bapuanur 1.
U3 TlnockocTd W npsiMble

1.

,H,EiHbI YeThIpE TOUYKH A]_(;l‘l, U1, 21), 442 (IQ, Ya, Z'_r), A'} (263, U3, 23), A,l(l',i, Y4, 2,1).
CocTaBHTbL YpaBHEHHS:

a) naockoetd Ay As Az, 6) npamoi Ay As;

B) npsimoi Ay M, neprneHAMKYASPHOH MI0CKOCTH Ay A As;

r) npsamod AsN, napanneibHOH npsaMoi Aj Ao,

J1} TJIOCKOCTH, NPOXosiield yepes Touky Ay NepneHjuKkyasipHo K npsimoir Ay As.
BuluncinTe:

€) CHHyC yria Mexjay npsaMod A; Ay w maockocteio Ay Ag Ag;

) KOCHHYC yIiia MeXxay KOOPAHHATHOH MI0CKOCThI0 Oy ¥ maockoeTeio Ay Az As.

A1(3:194)1 AQ(_1:691): A3(_1“16)9 A4(Ov4_1)

HaiiTu Be/MuYMHBI OTPe3KOB, OTCEKAaeMbIX HA OCAX KOOPAMHAT MJOCKO-
CTbIO, Mpoxoasiied vepe3 Touky M(—2,7,3) napasesbHO MJOCKOCTH
r—4y+52—-1=0.

r—1 y+2 z
= =—wuxr—2yt+t2z—
6 p T ATyt

JlokasaTh napannesbHOCTb NPAMBIX
8=0, z+62—-6=0.

Haunl Bepubsl Tpeyroabiuka ABC A(xy,y1), B(ra,y2), Clxs, ya).

Haiitu:

a) ypaeHeHHe cTopoHbl AB; &) ypasHeHue Bricote CH;

B) ypaBHeHHe MeaHaHbel AM;

r) touky N nepeceuenusi meauanel AA w Beicoter CH;

1) ypaBHeHHe TIPSAMOH, MPOXojasiied yepes pepurnHy ¢ napaniensHo cTopoHe A,

e) paccrosiike oT Touku ' jo npsivMoit AB.

A(=2,4), B(3,1), C(10,7).

Ha#tu ypaBHeHHe NpAMOH, NpoXoAsiled yepes TOUYKY MepecevyeHHs Mnps-
MbiX 3 —2y — 7 =04 =+ 3y — 6 = 0 1 oTcekarwuleld Ha ocH abcuuce
OTPe30K, PaBHBIH 3.



Bapuant 2.
U3 IlnockocTu W npsiMble

1.

ﬂaHbI JyeTblpe TOYKH Al(.’L'l: i, 21), 442 (.’L‘z, Y2, ZQ), A';(.Lg, U3, 23), A,1(:L',1, Y4, 2,1).
CocTaBUTL YPaBHEHHSI:

a) mockoetH Ay As Az, 6) npamoit Ay As;

B) npaMoi AyM, nepneHAHKYIAPHOH maockocTH Ay As As;

r) npsMod Az, napaijenbHod npsamoi Ap As;

1) TUIOCKOCTH, NPOXOMSILIEH Yepes TouKy A, NepreHpHKyAsiPHO K npsiMoi Ay As.
Brruncaute:

e) cHHyc yraa mexkay npsiMod A; A, u mnockocteio Ay As Az

) KOCHHYC YIJIa MeXIy KOOPAHHATHOH IJIOCKOCTBID Oy H MIOCKOCTBI0 Ay AsAs.

A1(3,—1,2), As(—1,0,1), A3(1,7,3), A(8,5,8).

CocTaBuTh ypaBHeHMe MJOCKOCTH, Npoxoasiueil yepes M, M, neprneHau-
KYJASIPHO K 3ToMy oTpesky, ecau M (1,5,6), My(—1,7, 10).

r+1 y+1 z—3
JlokasaTb, 4To npsiMas 5~ = "_{ = g U4palseNbHa MIOCKOCTH
T y z—4
20+y—2=0,a a = — =
Tty—=z npsimast 5 ) 3

Janbl Bepuwndel Tpeyroiabinka ABC A(xy,y1), B(xa,y2), Clzs,ys).

JIEKHT B 9TOM MJOCKOCTH.

Haiitu:

a) ypaeHeHHe cTopoHbl AB;, &) ypasHeHHe Bricote CH;

B) ypaBHeHHe MeaHaHbl AM;

r) Ttouky N nepeceuenusi Mejuanbl AM W Beicotsl CH;

M) YpaBHeHHe NpsaMoi, NPoxXoisiied depes BeplinHy C' napaisieibHo cropode AB;
e) paccrosiHie oT Toukd C jo npsamoi AB.

A(=3,-2), B(14,4), C(6,8).

Haiiti npoekuuio Touxku A(—8, 12) Ha npsMy1o, MPOXOASILYIO Yepe3 ToU-
Ku B(2,-3) u C(-5,1).



Bapuant 3.
U3 IlnockocTy W npsiMble

1.

ﬂaHbI JyeTblpe TOYKH Al(.’L'] y U1, 21), AQ (.’L‘z, Y2, 2’2), A3(.’L‘3, U3, 2’3), A,1(;L',1, Y4, 2,1).
CoCTaBHTEL YPaBHEHHSI:

a) naockoeTH Ay AsAs;  6) npamoi Ay As;

B) npsMoi Ay M, nepneHjMKyJAsipHOR maockocTH Ay AsAs;

r) npsMod Az N, napanjenbHoll npamoi Ap As;

1) TJIOCKOCTH, IPOXOAALIeH uepes TOUKy A, MeprneHaHKyAsIPHO K npsamMod Ay As.
BriuscauTh:

e) cHHyc yraa mexkay npsMod A; A, u mnockoceteio Ay As As;

) KOCHHYC yIiIa MeXy KOOPAHHATHOH MJIOCKOCTBI0 Oy H MIoCKOCTbI0 Ay AsAs.

A1(3,5,4), A2(5.8,3), A3(1,2,-2), Ay(—1,0,2).

Haiitu paccrosinue ot touku M(2,0,—0.5) no naockocts 4o —4y,z+17 =
0.

CocTaBHTb ypaBHeHHe NpPAMOH, mpoxoasiied vepe3 Touky M(1,—3,3)
M o0pasymwllell ¢ OCAMH KOOPAHHAT YIJbl, COOTBETCTBEHHO pPaBHbIE
60°, 45°, 120°.

Hanu BepmuHel TpeyroavHuka ABC A(xy,y1), Blxa,y2), C(zs,y3).

Haiitu:

a) ypaBHeHHe cTopoHbl AB; 6) ypaBHeHHe BbicoTH CH;

B) ypaBHeHHe Meauanbl AM;

r) Touky N nepecedyenusi Meguansl AM W Beicotsr CH;

I} ypaBHEHHe NpsAMOM, npoxosilied uepes BepuinHy €' napaniesbHo cropore AB;
e} paccrosiue ot Toukd C' 10 npamoit AB.

A(LT). B(=3.-1). C(11,-3).

Jlaubl gBe BepiunHbl TpeyrombHuka ABC: A(—4,4), B(4,—12) u Touka
M (4,2) nepecedenus ero Beicot. Haiitu Bepnny C.



KoMmiekT vHAMBHUAYAJbHBIX TOMALIHUX 3a/1aHuil 4
Tema: «/IuHMH U TOBEPXHOCTH

Bapuanurt 1.
U3 JluHuK ¥ NOBEPXHOCTH

1. CocTaBUTh KaHOHHYECKHE YPAaBHEHHS:
a) aaaumnca; ©6) runmepOoJsbl; B) mapadoJibl.
A, B — TOYKH, Jnexalide Ha NpSIMOH,
F — ¢okye,
a — Oosbluasi (fedcTBUTENbHAS) MONYOCh,
b — manasi (MHHMas) MOJyoCh,
£ — 3KCLEHTPHUCHTET,
y = tkx — ypaBHeHUS aCHMOTOT runepOoJbl,
D — nupekTpuca KpHBOH,
2c¢ — (OKyCHOe pacCTosiHHe.

a) b=15, F(-10,0);
6) a=13, = 14/13;
B) D:x=—4.

2. TlocTpouTh KpHBYIO, 3aJaHHYH ypaBHEHHEM
B MOJIAPHOH CHCTeMe KOOPJHHAT.

p = 2sindyp

Bapuanr 2.
U3 JluHuK ¥ NOBEPXHOCTH

1. CocTaBUTh KAHOHHYECKHE YPABHEHHS:
a) aaaumnca; ©6) runepOoJabl; B) mapadoJibl.
A, B — TOYKH, JMexallde Ha NpSIMOH,
F — dokyc,
a — Oosbluasi (AedcTBUTENbHAS) MONYOCh,
b — manasi (MHHMas) MoOJyoCh,
€ — 3KCLEHTPHUCHTET,
y = tkx — ypaBHeHHS aCHMNTOT runepOoJbl,
D — nupekTpuca KpHBOH,
2¢ — (OKyCHOe paccTosiHHe.

a) b=2, F(4v2,0);
6) a=7, ¢=+85T;
B) D:x=5.

2. TlocTpoHuTh KpHBYIO, 3aJaHHYI0 ypaBHeHHEM
B MOJIAPHOH CHCTeMe KOOPJHHAT.

p=2(1 —sin2p).



Bapuanrt 3.
U3 JluHuK ¥ NOBEPXHOCTH

1. CocTaBUTh KaHOHHYECKHE YPAaBHEHHS:
a) aaaumnca; ©6) runmepOoJsbl; B) mapadoJibl.
A, B — TOYKH, Jnexalide Ha NpSIMOH,
F — ¢okye,
a — Oosbluasi (fedcTBUTENbHAS) MONYOCh,
b — manasi (MHHMast) MOJIyOCh,
£ — 3KCLEHTPHCHUTET,
y = Tkxr — ypaBHeHHUS aCUMMTOT rUNepBobI,
D — nupekTpuca KpUBOH,
2¢ — (oKyCcHOe paccTosTHHE.

a) A(3,0), B(2,v5/3);
6) k=3/4, e=5/4
B) D:y=-2.

2. TlocTpouTh KpHBYIO, 3aJaHHYI0 ypaBHeHHEM
B MOJIAPHOH CHCTeMe KOOPJHHAT.

p = 2sin2p

Bapuanurt 4.
U3 Jluuud ¥ NOBEPXHOCTH

1. CocTaBUTh KaHOHHYECKHE YPaBHEHHUS:
a) anaumnca; 6) rumep6osbl; B) mapabGoJbl.
A, B — TOYKH, Jexaluue Ha NpsIMoi,
F — ¢okyc,
a — Oogbluas (neHcTBHTEbHAS) MOJYOCh,
b — manasi (MHHMast) MOJIyOCh,
£ — 3KCLEHTPUCHUTET,
y = thkx — ypaBHEHUS aCUMNTOT rUNepOoJbl,
D — npupekTpuca KpUBOH,
2¢ — (oKycHOe paccTOsTHHE.

a) e = V21/5, A(-5,0);
6) A(V80,3), B(4v6,3v2);
B) D:y=1.
2. TlocTpouTh KpHBYIO, 3aJaHHYI0 ypaBHeHHEM
B MOJIAPHOH CHCTEMEe KOOPAUHAT.

p = 3sin by



Bapuanr 5.
U3 JluHuK ¥ NOBEPXHOCTH

1. CocTaBUTh KaHOHHYECKHE YPAaBHEHHS:
a) aaaumnca; ©6) runmepOoJsbl; B) mapadoJibl.
A, B — TOYKH, Jnexalide Ha NpSIMOH,
F — ¢okye,
a — Oosbluasi (fedcTBUTENbHAS) MONYOCh,
b — manasi (MHHMast) MOJIyOCh,
£ — 3KCLEHTPHCHUTET,
y = Tkxr — ypaBHeHHUS aCUMMTOT rUNepBobI,
D — nupekTpuca KpUBOH,
2¢ — (oKyCcHOe paccTosTHHE.

a) 2a =22, € =+/57/11);
6) k=2/3, 2c=10/13;
B) ock cummerprn Ox u A(27,9).

2. TlocTpouTh KpHBYIO, 3aJaHHYI0 ypaBHeHHEM
B MOJAPHOH CHCTeMe KOOPJHHAT.

p=2/(1+cosp)

Bapuanr 6.
U3 JluHuH ¥ NOBEPXHOCTH

1. CocTaBuTbh KAHOHHUYECKHE YPABHEHHS:
a) anaumnca; 6) rumep6osbl; B) mapabGoJbl.
A, B — TOYKHM, JexKallxe Ha NpsMoH,
F — dokyc,
a — Oosbluas (neHcTBHTEbHAS) MOJYOCh,
b — manas (MHHMAasi) MOJYOCh,
£ — JKCLEHTPHCHUTET,
y = £kx — ypaBHeHUS ACUMNTOT runepoobl,
DD — npupekTpuca KpUBOH,
2¢ — (hOKYCHOe paccTosiHHe,

a) b=+/15, €=+/10/25;
6) k= 3/4, 2a=16;
B) ocb cummeTpuu Ox u A(4, —8).

2. TlocTpoHuTh KpHBYIO, 3aJaHHYI0 ypaBHeHHEM
B NOJIAPHOH CHCTEMEe KOOPAHHAT.

p = 3(1 +sinp)



KommiekT MHAMBUAYAJIbHBIX JOMAILIHUX 3aaHUM 5

Tema: ((HpEIleJILI YU CJI0BbIX HOCJ]CIIOBaTeJIBHOCTeﬁ»

Bapuanr 1.
[Ipeden uucaosoii nocaedosamearvrocmu — M3

1. Jlokasare, uto lim a, = a (ykasate N(g)).
n—r o0

2—2n 1

T334 2
2. Haiitu npenen 4uc/I0BOH MOCTEN0BATENBHOCTH
_ (3 —mn)?
lim
nooo (n+1)2—(n+1)3

an

An? — v/n?
3. lim —— o "
nroe y/nb +n3 +1—5n
4. lim n (\/?12 +1—vn2—1 )

n-— o
5 1 32 —6n+7\ "
o lim | ——
n-—oo 37?,2 -+ 20?1 —1

Bapuanur 2.
[Ipeden uucaosoii nocaedosameasrocmu — M3

1. Jlokasare, uto lim a, = a (ykasate N(g)).
n—r o0
2n +3
ap = .
n+o
2. Haiitu npenen 4uc/I0BOH MOCTEI0BATENBHOCTH
. (n 12+ (n+2)3
lim -
n—oo (n+4)%+ (n+5)°

a=?2

6nd —n?2+1
3. lim
noo A/4nd +3 —n
4 lim Vi —8 —ny/n(n? +5)
n— oo ﬁ

10n — 3\""
. h
> nl—?;c(IOn—l)




Bapuanrt 3.
[Ipeden uucaosoii nocaedosameavrocmu — M3

1.

5.

Hokazate, 4yto lim a, = a (ykazate N(g)).
00
B 2n+1 2

an

C3n-—5 “ 3
Haiitu npenen YUCJIOBOH MnocJeaoBaTeJbHOCTH
lim (1— n)‘4 —(1+ n)fl

nooo (14 n)*—(1—n)?

lin n/Tln — /64nS + 9

n— oo (n _ \3/5), /11 + 72

lim n? (\”)/5 +n3 — /3 +n3)

n—r 00

) (n—l—l)n
lim
n—oc \ N — 1

BapuaHnr 4.
[Ipeden uucnosoil nocaedosamervrocmu — HJ3

1.

Hokazate, 4yto lim a, = a (ykasate N(g)).
n—r
5n + 15

g a=—>

ap =

Haiitu npenes 9uc/I0BOI Mocie10BaTeNLHOCTH
(3—n)*—(2—n)*

- Vnrt+2+vVn—2
n—oo y/nt 4+ 24 /n—2

lim (\3/(73 +2)2 — \3/(71 - 3)2)

n—r 0o

. '."L3 +1 2n—n
lim
n—oo \ NS — 1

2




BapuaHrT 5.
[Ipeden uucaosoii nocaedosameavrocmu — M3

1.

Hokazate, uto lim a, = a (ykasats N(g)).
. n— 00

_3n?

92— 2’

Haiitu npenen 4uc/a0BOM NoCae0BATENBHOCTH
3—n)*—(2—n)*

iy B =20

nooo (1 =n)? —(1+n)?

" Van +1— /23 +4

im ,
n—oe ¥ —/nd+n

lim n (\3/5 + 8n? — 2n)

n—r 00

a=—3

n

) M2+ 2ln -7 el
Clim | —m8m8M8M—
n—oo \ 2n2 + 18n +9

BapuaHnrt 6.
[Ipeden uwucaosoii nocaedosameavrocmu — M3

1.

Hokazate, 4yto lim a, = a (ykasate N(g)).

9 n—0o0

3n

aﬂ:fng—l’ @=3
Haiitu npemen 4ync/ioBOi MOC/Ae10BATENBHOCTH
I (2n + 1)+ (3n +2)°
im
nooo (2n+3)2 —(n—T)3

o oVnS 4+ vn—4
lim —
n=oe Y/nb +6—+/n—06

lim n» (\/n(n—I-Q) —v/n? —Qn—I—S)

n—oo

n+1
I 3n? — on
im | ——————
nooo \3n2 —56n+7




Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 6

Tema: «Ilpeaens! pyHKuMD»

Bapuanur 1.
[Ipedenst Qpynkyuti — HA3

1.

. lim

JokazaTb (HaiiTu d(£)), 4TO

227 + 52 — 3

e LA
r+3

Beruuennts npenen GyHKUUH

(2* — 22— 1)(z+ 1)

lim
xr—»—3

lim " T
1 r* 4+ 4xt — 5
. 22 —5r+6

lim

2222 — 122 + 20
lim 32 — 2% + 2
x—o0 208 + 522 —

2 b —12
e—=3 \r—2— 4 —ua
lim —m—?,
T4 \/EfQ

Bapuanr 2.
Ilpedenst pynuxyuii — HJ3

1.

Hokazatb (Haiitu d(g)), 4TO
a? — 4o — 1
e R

xr—1

lim
r—1

Beiunenuts npenen GyHKUHAN
P —3r—2

lim 5
r+x

r— —1
ot =2t 422

lim ———
r—0 22—

I 4x® + Tx

m ——m—m-7
zoo0 20% — 42?2 + 4

Ve 12 —4i -z

i

r 1>m4 22+ 20 — 8
. V1i—-x—3
lim

r— —8 2+ \3/.?

10.

11.

12.

10.

11.

12.

[IprMeHHUTH 3KBHBANEHTHOCTH
In(1 + sin )

lim -

0 sin 4x
. arcsin bz

lim —

r—0 t g 3
-1

lim

z>1 Inx

2r—3
. T
lim
x— 00 (1 + ]_)

. sindxr —sinx
lim —
x—0 Sx
[TpMeHHTb 5KBHBAJEHTHOCTH
1 — cos 102
er® — 1
In(1 + 327)
x3 — Hx?

Vit —x +1-1

Inz

lim (cos+/z)Y/*
xr—0

lim
x—0

lim
x>0

lim
xr—>1



Bapuanr 3.
[Ipedenvt pynxyui — HIA3

1.

JokazaTb (HaiiTu d(£)), 4TO

322 + 5w — 2

Sl e
r+2

Beruuennts npenen GyHKUUH

(2% + 32+ 2)?

lim
r—y—2

i
zgli1x3+2x2—3:—2
6+ x—a?
lim ——
r—3 ‘L’g—QT

5xt — 322 + 3

l' -
rl—l}clx) ot 222 — 1

Vo 10 —+v4—=

lim

r— —3 202 —x — 21
) v —1

lim

r—1 _Tj2_1

Bapuanr 4.
[Ipedenvt ynukuui — HIA3

1.

Iokasatb (Haiitu 6(g)), uTo

2 .

lim dax 14x + 6 _ 10

r—3 r—3

Beiuvesnuts npenen pyHKLUHAHA
(222 — 2 — 1)?

. Ta? — 202 + dx
lim ,
T— 00 223 +5

o V2—x -2 +6
lim ,
z>-2  22—x—6

. VT 13 -2y +1
lim
r—3 2 —9

7.

10.

11.

12.

10.

11.

12.

, 20 \ ¥
lim
rz—ooo \ 1+ 22

COS T — COS DX

22
[IpruMeHUTb 3KBUBAJEHTHOCTH
3% — b

sin 3x

lim
xr—0

lim 5o
r—m Simn- (T

p (L+e2 1/2?

tg 3x

lim -
z—-0 28inx

HpHMEH HUTb 2KBHBaJ/JeHTHOCTH

. 1 —cos2x
lim -
z—0 cos7x — cos3x

‘ 63.7; -1
lim

x—0 2% + 272

. 1 —sin2x

lim ——

zon/a (m— 4zx)?

5 2/sinx

lim (2 _ gareig ﬁ)
x—0



Bapuanr 5.
[Ipedenvt pynxyui — HIA3

1.

&

JokazaTb (HaiiTi d(£)), 4TO

I 617 +x—1 _

im — = -
es-1/2 x+1/2 7
Belyucaute npenes GyHKUUH

. (a® 22— 3)?

lim —
v =3 29 + 4% + 3z

22 —Tr+4
lim ——8
2 22 —bxr +6
. 23— dx + 128
lim
z—oo Hxd 4 1522 — 2 — 1
V3+2r—+x+4
322 — 4z + 1
v —6+2

2% + 8

lim
r—1

lim
xr— —2

Bapuanr6.
[lpedenst pynuxyuii — HJ3

1.

Iokasatb (Haiitu 6(g)), uTo
21
lim b —w—1 =5
z—1/2 x—1/2
BuiuueauTh npene GyHKUUH
(2% — 22 — 1)?
x4+ 22+ 1
12 + 2 — 22
3 — 27

. 32° — br +2

lim ————
r—oo 202 + 5 — 1

2 —3x+2
S—r—+vr—3

. Vr — 2

lim
x> 16 T —

lim
r— —1

lim
r—3

lim
r—2

N

S

10.

1.

12.

10.

11.

12.

tgx — sinx

lim .

r =0 322

[IpuMeHHUTb 3KBUBAJEHTHOCTH
4x

lim ——
720 g (7(2 + 7))

I arctg 6
im —
z—0 222 — 3x

. 1 + cos 3mx
lim ————

r1 tglimr
. ctg® x
. 1 + sinx cos ax
lim -
x50 \ 1+ sinxcos Sz

) (27+3)_5m
lim
x — 00 T

. arcsin bax
lim ———
sin 3x

anMEHI/ITb 3KBHBAJEHTHOCTH

I 2x
R tg (2n(x +1)/2)

arcsin 3x

lim
xr—0 oQr

tg 3x

lim
z—ow/2 LgX

1/ sin? 3z
(4N
lim (5 —
250 coS T




KommiekT MHAMBUAYAJIbHBIX JOMALIHUX 3aJaHU 7
Tema: «IIpousBoanbie»

Bapuanr 1.
Haiimu npoussoduvie ¢pynkuuii — H/3
1. Haiitu npousBoguyio v/,

8 3 -
y=—3+——4\/$"+23:7

O y=Y @1 b ——
J (2 )+73}2—3£L’+2

3. y= sin’ 3z - arcctg 3z°
4 - ctg v — 2
Y= In(3z + 5)

)s'm x

b. y = (arctg 2z

6. Haiitu ¢, u /] HesiBHOH (QyHKUMH

tgy =Ty — oz

7. Haiitu 3, w 7 napameTrpuueckod hyHKUMH

T = arcsint,
y=1Int

Bapuanrt 2.
Haiimu npoussoduvie ¢pymuxyuii — HJ3
1. Haiitu npousBoaHyo ¥,

2 5
y=8r——+——Vuat

2 - 3
2. Y = \/5$2—4$+x5+m
3. y = cos Yz - arctg z*
o tg2x
v= In(5z + 1)
5. y = (In(z + 3))™V°
6. Haiitu ¢/ u ¢! HeaBHOH QyHKUHH
tg = 6y —ay
7. Haiitu ¢, u y” napamerpuueckoil hyHKUMH
x = (2t + 3)cost,
y = 3t



Bapuanrt 3.
Haitimu npoussoowsie ¢pynkuuii — M3

1. Haiitu nponsBoanyto ¥/,
. 4 7 7
y =8z —— — — + va?
r

9. y=v/ T2 —5T F 3+ —0
y= -7 —5x + +(3:F2)5

3. y=e ST . g Tab
o cos? x
v= In(z? — 22 + 1)

5. y= (Cth (1/:r))arcsin?:r

6. Haiitu y, u y! HeaBHOH (yHKUHH
vy =2 +yly

7. Haiitu y), u y) napaMeTpuyecKod QyHKLIHH
x = e,
y =t

Bapuanr 4.
Haiimu npoussoonsie gymukyui — H/3

1. Haiitu npoussoanytwo v/,
s 3 10
y=31"—— — Vi +
xr

o
- 3
2. Y = 4/ (."I.‘ F 1)0 — —1 +4$ — 3;}:2

3. y = arccos® 4z - In(z — 3)

In(z + 2)
4. y=——-+=
Y sin 225
5. y = (ctg22)™" V"

6. Haiitu vy, u vy HeaBHOU (QyHKUHH
y'=(z—y)/(z+y)
7. Haiitu y), u y, napaMeTpuyecKod yHKLIHH
x = 3(t —sint),
y = 3(1 — cost)



Bapuaur 5.
Haitimu npoussoowsie ¢pynkuuii — M3

1. Haiitu npoussoauyio y,
. . 4 7
y:8:1;2+\‘5/:1:4————3

r

2

2. y=/(r +4)P0 - ———M—
Y (z+4) 202 — 3z + 7T

3. y = ctg’ x - arccos 22°
4 y= In(4x +5)
2ctg /x

5. y = (sin 3a2)™ "

6. Haiitu ¢y, u vy neaBHo#l QyHKUHH
ctg? (z +y) = br

7. Haiitu y, u y, napaMmeTpuyecKoi (hyHKLHH

x=1/(1+1),
y=(t/(L+1))
Bapuanur 6.

Haidmu npoussoduvie ¢pyruxyui — HJ3
1. Haiitu npousBonuyo v/,

2 4 .
y=\/3:3+———5—5:r3’
r  x

7
2 y=v2® BrF8- — 9
A P
3. y = tg®2x - arccos 22°
4 e sin®(4x + 3)
T In(Tx F 1)

5' y = (Sh Sx)arcctgmc

6. Haittu ¢, u y/ HesiBHOH (QyHKUMH
3y = Te¥ + ay®
7. Haiitu ¢, u y napameTpuueckoil (hyHKUHH
x = sin 21,

y = cos®t



KommiekT MHAMBUAYAJIbHBIX JOMAILIHUX 3aaHUM 8

Tema: «MccnenoBanue noBeaeHuss PyHKIUIN»

HUA3 Bapuanrtl.

[TpoBecTH moaHoe MccienoBaHHE H
MOCTPOUTD l'JJa(pP[KH (hyHKIHH

)

xr

l. y=
Yy =71
12z
2' f—
J 9+ 22
4
3. y=———
Y= + x2

4, y=(3—x)e*?
5. Haiitu acumnrotsr 1
NOCTPOUTEL rpaduK PyHKLIHH
a 3+ a2 -3 -1
- 202 — 2
HA3 Bapuanrt?2.
[IpoBecTH noJaHoe HccaenoBaHHe H
MOCTPOUTL TPapuKH (hYHKLUHH

L @—2)
T x4l
—8x
2. y=
Y x? +4
3. y=2° -2z
x
4. y=1 1
Y n R +
5. Haiitu acumnrorsl u
NOCTPOUTDL rpaduK PyHKLHH
o2t -1
Yo =3

HUA3 Bapuanrt3.

[IpoBecTH noaHOe HccaenoBaHHe H
NOCTPOUTH TpaMKH (HYHKLIHH

0 ‘_lnzc
.y—\/g_:
3 .
xr’ — 32
2.y =
Y 2
22 4+ dx 4+ 2
3. y=——
2—=x
22 1)
4, y= —
2(x + 2)

5. Haiitu acumntots u
NOCTPOHUTL rpahuk (PYHKLHH
o 22 4 22 — 3z — 1
v= 2 —4x?

HUA3 Bapuanr4.

[TpoBecTH nosaHoe Hccaen0BAHHE H
MOCTPOHTE TPAPHKH (hYHKLUHH

Sat + 3
l.y=
T
2
- —4dx +1
2,y = —4M—
4 x—4
3. y=a2e /2
2(z—1)
e
4, y=———
TP
5. Haiitu acuMnToTs M

NOCTPOUTE Tpahuk HyHKUHUH
2 — 23 4+ 2

r+3
HUA3 Bapmuanrb.
[IpoBecTH nmonHOe WccaeqOBaHHE W
MOCTPOHTE rpaHKy (HyHKUWH

y=

l. ‘y=—4_l‘2
2 —3x+3
2. y_—:c—l
o (1—3:)3
3y = (x —2)2
4, yzlnx_d—i-Q

5. Haittu acumnroTsl
NOCTPOUTL IpathuK HyHKUHH
x? +9
Y=
r + 8
HA3 Bapwuanrt6.
[IpoBecTH nosHoe HCcneNOBAHHE H
MOCTPOUTEL rpauky hyHKUWH
4+ 1

- T+
TRV
203 + 1
2.y =
Yy 22
3. y=el/@2)
r—2>5
4, y=1In r — +2
5. Ha#liTi acumMnToThl H

NOCTPOUTD TpathuK HyHKUHH
21 —a?
y= T+ 9




HUA3 Bapuaunt?. HUA3 Bapwuant 10.

[IpoBecTu mosHOe HCC/eNOBAHHE W [IpoBecTu mosHOe HCCJeNIOBAHHE U
MOCTPOUTE rpauku (hyHKUMH MOCTPOHTh TpauKH (PYHKUUH
1. y=In(z? +1) l. y=2>—-2lnz
3r —2 2
2y = 3 2'y=$2+2$
3. y=z2el/ 3. y=xel/*
4. y=—(2z +3)e2=12) 4, y=(4—x)e* 3
5. Haiiti acumMnToTs M 5. HaitTi acuMnToTHl H
NOCTPOUTL Tpauk PyHKLUHH NOCTPOUTL Tpahuk HyHKUKH
B | ‘_2:172—6
V= dz2 — 3 -

HA3 Bapwuanrll.

HHS BapHaHT 8. npOBECTH NMOJJHO€ HCCAeJO0BaHHE H

[TpoBecTH MoaHOE HCCJAeNOBAHHE M OCTPOHTE FPAGHKH (YHKLHIL
NOCTPOUTL rpaMKH HYyHKUHH 2 _r_1
1_y:£ Ly= x2 — 2x
(=12 1
Qy:12—3.1:2 S A Sy
' z? +12 3 y= 24+
3 (x 4+ 1)2
S g o 2a+2)
4.y = (20 —1)e2-2) ty= 7m
5. Haiitu acumnrorsl 1 5. HaliTh acumMnToTH H
NOCTPOHUTEL IpathuK PYHKLHH NOCTPOUTD I'PAPHK PYHKLHH
x4+ 32% — 22 -2 o x? + 16
SO R 2 Y= o s

HUA3 Bapwmanrt12.

[TpoBecTH nosHOE HccnenoBaHUE H
MOCTPOUTh IpathuKH PYyHKUHH

HUA3 Bapuaunt9.

[TpoBecTH MoJHOe HCCJIEN0BAHHE W
NOCTPOUTL TPapuKH (hYHKUHH

_ Lo
l.y=zlnz l.y_g a3z =)
4z +1)? 4
xé 4+ 20+ 4 x +2x—3
3. y=x+In(z* —4) 3. y=ader !
r+6 e? 3
Ly = - 4. y=
4, y=In ' 1 == 3
5. Ha#Ti acuMnToThl H 5. HaiiTi acuMnTOTHl H
MOCTPOUTH rpauK (HYHKLHH MOCTPOUTDL IpapuK (PyHKLHH
322 — 7 ‘ _2:c3+2$2—9:1:—3

Y= o011 Y 922 — 3



Kommiekr HHIANBHUAYAJBbHBIX JOMAIIIHUX 3aJaHuH 9

B

Heonpedeaennutii unmeepar — H/A3

. 6/ 2
. f(r}:z — \/I - —) dx

—_

[S]

~N O

B

Heonpedeaentoul unmeepanr — HI3

[a—

o

3. [

~

Tema: «HeonpeaejgeHHbI HHTETPAJ»

apuaHrt 1.

xz xr

. V5 = 2xde
dx

'I5—2x

x
rdx
"r 5a? + 1
. [ sin® 4z cos 4z dz

29—
vf—d;f;
2+ 2

apuaHnrTt 2.

Vo —32° +12
I
[ BT adx
dx
5+ 4x

f dr

:Ldr

“r VD — 32

sin x

dx

10.
11
12.

13.

14.

10.
11.

12,

13.

14.

2. 2 =
T +Ho dr
{

J

f cos T sin® Tx dx

xTr —

€T
dx
T

f;rlni_F

[ 2% cos? vdx
T+ 2
J o ®
J. dx
D+4sinx
J A
T

2+ 3 +1

/ 2+ x? .

f cos 2x cos 2x dx

[ InzIn(lnz) I
x

[(2? + 2)e” dx

. dr
J 3+ 2

dz
4dsinx — 6cosax
Ve —1
—
SN




Bapuanrt 3.

Heonpedeaennoui unmeepar — HIA3

—

2. V7 +22dx
dr
3 IS—#—S&:
dx
“r8332—9
T dx

“r\/o— 32

b

=

6. f sin® 22 cos 2z dx

14 3z

T

Bapuanrt 4.

Heonpedenennuviti unmeepar — HA3

.J‘(%—WJJ) da

p—

dr
v/ (1 — 4x)°
dr
3.
IQ — 3z
. dr
4 [—
l 422 + 3
5. J. 4 dx
V3 — 422

COST

3 —sinx
J

2. f

e —1

2 —3

=~

: I(Q:U"”—Sf/f—i—%) dz

8.

9.
10.
1.

12.

13.

14.

© »

10.
1.

12.

13.

14.

‘r x I—5

fcos 2x cosbhrdx

IlllQIdﬂj

[(2* + e " dx
4x

le=ne

dx

dx
I3

I3I+\/_

|

I,rz—l—lar

1— sinx + 3cosx

[ cos 3 22 sin 2z dw

[In(z + 1+ a?)de

T
dx

fsinQ;r
f6x—2$2_1d
-
3 — 22t

I dx

Hh+2sinx +3cosx

I\/2$+1+{72x+1

Var +1

dx



BapuaHrt 5.
Heonpedeaennoiti unmeepar — H/3

227 + 3w — 1 x5
L \/_:L dx 8.f1_$3

9. [sin bz cos® 5z dx

2. J‘—_i
V(1 + z) 0. Iln(llll‘) dx

dx x

dr

3. 133;_2 1. [(2® +x)e *dx
4.t[;z§%i:§ 12.J‘U£3‘}§ig*5l)dx
IS;;;djS L3. flOSillS(’di5COSI
6-tf;§?2§;dw 14. [ \kYF_V/Yf_ d

. —2:132

Bapuanr6.
Heonpedeaennoiti unmeepar — H/3

3V -2z 42
2. [ dx 9. [‘qmgmq%d’r
VB In (Inz)
dx 10. [ dx
3. f4 - T
_j v 11. [zarctg2dx
dx
. 2
bx dx (& = 1)(22 = 1)
5. : dx
hr? —3 13 J“ —
6. fsi114 92 cos 2 da 3—sinx +2cosx
4, V=l g,
7. f dx vVr—1++vx—1

12—|—2



KoMnjiekT MHAUBUAYAJBHBIX JOMAIIHUX 3a1aHuii 10

Tema: «OnpeaesieHHbI HHTETPaJI, IPUI0KEHHU

Bapuanur 1.
Onpedeaérnbili unmezpan, U NpUALOHCEHUS — KOHMPOAbHAA paboma
I J sin? g dx
™
0
2. [ xln(l - z)dx
-1
3. Ilnomanb 3aMKHYTOH (PUTYDHI
y=2x% y=2—a°
4. BbLUMCAUTL AJHHY OYTH
y? = (x +1)*, orceyenHo npsmoit z = 4
5. BuuueauTh 00bEM Tesna BPALLEHHS BOKPYT OCH
z?/16 +y*/1 =1, Ox
6. BBUHMCIHTH MIOIIANL MOBEPXHOCTH BPAIIEHHST KPHBOH BOKDYT OCH
y = 2% /2, oTceuenHoi npamoit y = 3/2, Oy
7. BbluMcaUTh HecoOCTBEHHbIE HHTerpasbl
oo /2 y/arctg2x @
b[ 7 1+ 422 *
p dx

8. [
)

BapuanrT 2.

Onpederénnbiil unmezpanr) u NPULOHCEHUS — KOHMPOAbHAA paboma
/2

. [ sinzcos®xdx
i
3

2. [zIn(z —1)dx
2

3. Tlnowanb 3aMKHYTOH GUrypEL
=4 cos 3p
4. BHIYHCAMTbL AJHHY AYTH
y? = (xz — 1)® or Touku A(2, —1) no touku B(5, —8)
5. BeluHcauTE 00BEM Tesa BpalleHHsl BOKPYT OCH
z=+/3cost, y=2sint, Oy
6. BeumcauTh naolank NoBepXHOCTH BPALLEHHS KPHBOH BOKDYT OCH
r=t-—sint, y=1—cost, 0<t < 2w, Ox
7. BbluucauTh HecoOCTBEHHblE HHTerpasbl

j‘ﬂ rdx
o 1624 +1
L 2z de

o V1 -zt



Bapuaur 3.
Onpedeaénnolil unmezpar; u NPULOHeHUs — KOHMPOAvHas paboma

({ V25 + 3x
0

f r2e /2 dy

-2

5

3. I'Iﬂou.lanb 3aMKHYTOH (DUTyDBbI
Yy = z2 y=2— x?
4. BbImenmb OJUHY OYTH
p=3(1—cosyp)
5. BbuucauTb 00bEM Tesla BpAlleHHs] BOKPYT OCH
=x2, 8z = y?, Oy
6. BblUMCAUTB MJoLaAb MOBEPXHOCTH BpALLEHHs KPHUBOH BOKPYT OCH
x? =y + 4, oTceueHHol npamoii x = 2, Ox
7. BbluMCAUTb HECOOCTBEHHbBIE HHTEPAJIbI
o 4dx
1I z(1 +In?x)

0 dx

8. —
_ilﬂ/3 \3/ 1 + 3L

BapuanurTA4.

Onpedeﬂé'ﬂﬂbzﬁ uUHmezpanr; u NPULOHeHUs — KOHmpoavHaa paboma
€1+1In E
1, f

e

2. leIl xdx
1

3. Ilnowanb 3aMKHYTOH (DUTYpBI
?/2=$37 r=0, y=4
4. BbluMCAUTL AJMHY OYTH
p=2cosp
5. BuaucauTbh 06beM Tesa BpallleHHs BOKPYT OCH
T = 3cos?t, y=4sin%t, 0 <t < 7/2, Oy
6. BbluucauTh maolanb MOBEPXHOCTH BpalleHHsi KPHBOH BOKPYT OCH
p=2cosp, Ox

7. BbIUMCIUTL HECOOCTBEHHBIE MHTErPaJIbl
o<
[z sinzdx
1

8 I V9 x dx
' 0 V9 — a2



Bapuanurb.
Onpedeaérnbili unmezpan, U NpULOHEHUS — KOHMPOAbHas paboma

1/2
0 \!1—:112

1
2. [arctg /xdz
0

3. Tlnowanb 3aMKHYTOH (DUryDbL
y=1/(1+2%),y = a?/2

4. BBYHCTUTE AJUHY IYTH
p=5sing

9. BbludcauTbh 00beM Tesa BpAalleHHs BOKPYT OCH
?=(y—-1%x=0,y=0, Ox

6. BouHCAHTL miowanb NOBEPXHOCTH BPALLEHHUS KPUBOW BOKDYT OCH
p=/cos2p, Ox

7. BEIUHCIUTE HecoOCTBEHHBIE HHTErpaJbl
j? rdx

la+dr 45

UIn(3z —1)

8 |
]'/3 3r—1

dx

Bapuanr6.

Onpedeaénnblil unmezpar; u NPULOHCEHUS — KOHMPOAbHAA paboma
/2

I. [ sinxzcos®zdx
/6
™

2. J r?sinxdz
0

3. Tlnowans 3aMKHYTOH GUTYDBI
p=2(1+ cos )
4. BBYMCIUTB AJUHY AYTH
r=-cost+1tsint, y =sint —ftcost, 0 <t <nw
5. BbluHcauTE 00BbEM TeJsia BpalleHHsT BOKPYT OCH
zy=4, 2r+y—6=0, Ox
6. BouucauTh niowanb NOBEPXHOCTH BPAlLleHHS] KPUBOW BOKDYT OCH
r=3cos’t, y=3sin*t, Ox
7. BuHCAUTE HecoOCTBEHHBIE HHTerpaJbl

oQ
[z sinzdx

rdx

1
2
8. | ———
J In2y/(x? —1)3



KoMiuiekT MHAMBUAYAJBHBIX JOMAIIHUX 3aaHuii 11

Tema: «/Iuddepenunanbubie ypaBHEeHUD)

Bapuanr 1.
Hugppeperyuarvroie ypasrenus — HI3

1.

Haiitu obuiee pewenne Y

siny cosx dy = cosysin x dx
Haiitu obmee pemenne Y

(zy +2°y)y =1 +y°

Haiitn obuiee pemleHde OLHOPOX-
"Horo JV

(y? — 2zy)dz + 2% dy =0

Pewmute nuneiinoe 1Y

(22 + 1)y + 4y =3, y(0) =0

. Pewnth ypaBHenue BepHynnu

(z+ D)y +y*) =~y
Pewnts JIY moHu:KeHHEM MOPSiAKA

Bapuant 2.
Hdupgpepernyuarvnvie ypasrenus — HI3

l.

Haiitn obuwiee pewenne /1Y
3 =y o

. Haiitu obimee pewmenne 1Y

V1—yrde +yv1—22dy=0
Haiitu ofliee pelueHHe OZHOPO.-
Horo J1Y

(22 —y)de + (x +y)dy =0
Pewmuts auneiiHoe Y

y' ctgxr —y =2cos’zetgr, y(0) =
0

. Pewnte ypaBHenue bBepuynnn

y' 2y =ye’
Pewnte JIY nonukeHuem nopsinka

8.

9.

8.

9.

y'+2xy =0

Pewnte nuneiinoe ogHoponHoe 1Y
y”*ﬁlyl F4y=0

y' =5y +4y =0

Pewnte HeopHoponHoe JIY

y" + 5y = —105sin 3z + 39 cos 3x
y"—2y'+3Ty = 36e* cos b6z, y(0) =
0,y'(0) =6
Pemutb
JIAY

¥ = 3r — 2y,
Yy =2z + 8y

CHCTEMY OOHOPOAHBIX

2

Ty
Pewite nuneiinoe ogHoponHoe 1Y
y' +bhy =0

y" +6y +8y =0

Pewutb HeonHopoaHoe JIJIY

y" + 16y = 8cosda

y" + 3y = (40z + 58)e*”, y(0) =
0,7/(0) =2
Peuiuth
JIAY

=2,
Y=y

Fay =1

CHCTEMY OOHOPOAHBLIX



Bapuanrt 3.

Hugppeperyuarvroie ypasrenus — HI3
l.

Haiitu obuiee pewenne Y

(sin(22 +y) +sin(2r—y))y = —

sin y

2. Haiitu ofwee pewenue 1Y

zy —y =1y
3. Haiitn ofuiee pelieHHe OAHOPOX-

Horo I1Y

xy' = ycosln(y/x)
4. Pewnth audeiidoe 1Y

y=uz(y —xcosx), y(r/2) =0
5. Pewntb ypaBHeHne BepHysin

xy' 2y +2yde” =0
6. Pewntp JIY noHu:keHHeMm nopsiaka
Bapuanrt 4.

HAupdepenyuarvnvie ypasrenus — HA3
1.

Ha#itn obuiee pewenue 1Y

y' +sin(z + y) = sin(z — y)

Hatitn obuee pewenue 1Y

(2?2 = 1)y —2y =0

Haiitu obuiee pelieHue OQHOPOA-
Horo 1Y

(x —y)de+ (r+y)dy =0
Pewuts nuHeiiHoe Y

y +ytgr =secz, y(0) =0

. Pewntb ypaBHeHue BepHynnu

oy —2vVaty=y
Pewnte JIY noHukeHueMm nopsigika

. Pemute

. Pewiutob

y'rlnx =2y

. Peuutb nuneiinoe ogHoponHoe J1Y

6y" + Ty — 3y =20
y"+ 16y =0

. Pewnte HeopHOponHoe JIY

y" — 3y + 2y =19sinx + 3cosx
y"+y=2*—42? + 72— 10, y(0) =
2,4(0)=3

CUCTEMY  OIHOPOIHBLIX
JIY
2’ = 4x — 8y,
y = -8z +4y

23;2,y.'.'yl _ ,ny —4

. Pewntb nunelinoe ogHoponHoe J1Y

Y-y —2y=0
y'rdy Fdy =0

. Pewntb HeonHoponHoe JIJY

y" + 9y = 92* + 1222 — 27
y' — 9y 4+ 18y = 26cosx —
8sinx, y(0)=0,y(0) =2
CHCTEMY  OIHOPOIHBIX
JIY

x' = 2x + 8y,

Y =x+ 4y



Bapuanr 5.
Hugppeperyuarvroie ypasrenus — HI3

1.

Haiitu obuiee pewenne Y
e dy = v dx

2. Haiitu ofiuee pg{;mem/le oy
(y+ 1)y = Vi +xy
3. HaiiTu ofuiee pelieHdHe OLHOPOA-
Horo J1Y
xy = m#— Y
4. Pemuts auHeiinoe 1Y
xy' +y=-sinx, y(r/2)=2/x
5. Pemuts ypaBHeHue Bepuyniau
vdr = (2*/y — y*)dy
6. Pewuth 1Y noHu:KeHHeM MopsiiKa
Bapuanrt 6.

HAupdepenyuarvnvie ypasrenus — HA3
1.

Ha#itn obuiee pewenue 1Y
Yy =2y +1)tgz

. Haiitn obuee pewenue 1Y

y' —wy’ =2ry

. Haiitu ofuwee pelwenue ogHopon-

"Horo Y

(x —y)ydr — 2%dy =0
Pewuts nuHeiiHoe Y
22y =2zy +3, y(1) = -1

. Pewntb ypaBHeHue BepHynnu

z(r =1y +y’ ==y
Pewnte JIY noHukeHueMm nopsigika

8.

(l + I2) "
Pemnth nuneiinoe ogHoponHoe 1Y
yii73y1+2y=0
,yn . 43}, =0
Pewte HeopHoponHoe JIJIY
y" + 6y + 13y = —75sin 2x
y" +8y +16y = 1627 +242? — 10 +
8, y(0)=1,4'(0) =3
Pewnte  cuctemy
JUTY

' =3x— 2y,

y' = 2x + 8y

=2z

OIHOPOIHBIX

w,y.')’ — yl

Pewntb nuHelHOe ogHoponHoe 1Y
20" +3y +y=0

y.’l _ G_yl + 9y — 0

Pewite HeopHoponHoe JIJIY

y" — 4y’ + 29y = 104 sin 5z

y"—8y' = 16+48x2—12823%, y(0) =

—1,9(0) = 14
Pemiuto CHCTEMY OAHOPOOHBIX
JILY

¥ =2x+uy,
y' = bx + 4y



KoMiuieKT MHAMBUAYAJBHBIX JOMAIHUX 3aaHuil 12
Tema: «Hucsosblie psiabDy

Bapuanr 1.
Cxodumocms uucrosolx pados — H/3

1. JlokazaTb CXOOUMOCTb psifa U HAHTH €ro CyMMy
i 7‘?1 + 3’:‘],
n=1 21“
2. HMcenenoBaTh Ha CXOAUMMOCTD
< 1-7-13-...-(6n—05)
> , .
=1 2:3-4-...-(n+1)
2
< /3n2 +4n+5\"
3. _—
2 (6?1.2 —3n—1

n=1
f’: 1
n=1 vV 713 + 2
5. HMccnenoBath Ha cXOZHMOCTB U a0COMIOTHYIO
CXOIMMOCTL 3HAKOUepeayIoLHecs pPALbl

R 1
—1 n+1

ngl( ) n+1

s n+1

6. > (—1)"~

n=1 1
Bapuaurt 2.
Cxodumocms wucarosolx pados — HI3
1. Jloka3aTb CXOAMMOCTb PsSiia U HAHTH ero cymMmy

o0 1

> T

n=1 (n+9)(n + 10)

2. HMccenenoBaTh Ha CXOAMMOCTD
4-5-6-...-(n+3)
7

a1 D 79 .- (2n+ 3)
< (n/(n+1))"

3‘ nzzjl 2n
e 1

L2 (20 + )3

5. HccnenoBath Ha cXOIHMOCTB U a0COIOTHYIO
CXOIHUMOCTb 3HAKOUEPELYIOIIHEeCs PALbI

o] (_l)n\l
2 5T
n=1 2n+1

< (=1)"-n

6. 3

n=1 12?1



Bapuanrt 3.
Cxodumocme 4ucaoseix pados — HI3

1. JlokasaTb CXOOMMOCTb psila U HAaHTH ero cymMMy

o0 3’” *_ 5?’!,
Z 157
n=1 J
2. HCCJ’[E)IOBEIT}: Ha CXOOIHUMOCTDb
% (n 4 1)"
ngl n!
oo 4?‘1
3.y ——
n=t (n+1)/n)™
0 1

,1;1 3n?—n+1

5. HccnenoBaTh Ha CXOAHMOCTb H abCOMOTHYIO
CXOIHUMOCTb 3HAKOUEPEAYHOLIHEeCcs PAMLbI

& 2n+1

> (1t

n=1 nin +1)

o0 (_1)n
AR

Bapuanr 4.
Cxodumocms uucrosvlx pados — HJ3
1. JlokazaTb CXOAMMOCTb Psifia H HAKTH €ro cymMmy

o0

20 )m )

2. HcenenoBaTs Ha CXOAHMMOCTE
n/2

X n
n=1 3n
= ((n+1)/n)"

3.3

n=1
o0 1
4.
n; 2n? +5

5. HMcenmenoBatbh Ha CXOAMMOCTb M abCOMKOTHY IO
CXOMHUMOCTb 3HAKOUEpeLyIIHeCcs PAibl

< (—1)"3
nzz:l In(n +1)

6. 3> U

r—enlnn




Bapuanr 5.
Cxodumocme wucaoseix pados — HI3

1. Jloka3aTb CXOAMMOCTb psila U HAUTH ero cymmy

o 30 5n
ngl 24n

2. HcenenoBaTh Ha CXOAHMMOCTE
56 (n+3)
5-7-9-...-(2n+3)

TN\ SN
(=57)

1
= In(n + 3)

5. HMcenenoBatb Ha CXOAMMOCTb H aOCOMOTHYIO
CXOAMMOCTb 3HAKOUePeLYIOLHeCs Psiibl

i

12

Il
—_

n

[~

—1)"
nzz:l( ) 2n —1
> T
6. S (—1)"sin —
2 (=1)"sin o

n=1

Bapuanr 6.
Cxodumocme uucaoseix pados — H/I3

1. Jloka3aTb CXOAMMOCTb Psifla M HAHTH €ro cCyMMy
nzzjl (2n +7)(2n +9)
2. HccnenoraTh Ha CXOAHMMOCTE
n
1
" (In(n + 3))"
1
) n—1 ?132ﬂ

5. I/ICCJIEILOBHT]: Ha CXOJHMMOCTDL H 86CO.I[I-OTHYK)
CXOOHMOCThL 3HaKo4depenyrwumHecsd pAanbl

P
6. 5 2L

=nlnn

]2

n

g

n

e
[~z




KoMnjiekT MHAUBUAYAJbHBIX JOMANIHUX 3a1aHuii 13

Tema: «CTeneHHBIE PAALI 1 IIPUJTOKCHUS>
Bapuanr 1.
Cmenennble pader u npuironxcenus — HI3
l. HaliTu o61acTh cXODUMOCTH psiga

S (g )"

n

I
fa

e (x—2)"
2 n;l n?In(l+1/n)
3. % (naz)™

n=1
4. Paznoxuts dyukuuio f(x) B pan Teiiopa B Touke xg u
HAaHTH €ro (1)6.J'IaCTb CXOIHMMOCTH
f(.’l'-) = ﬁj &g = 2
9. PaznoxuTb noabiHTErpanbHyo GyHKUHIO B
CTEMHOH DA W BLIYHCAHTL HHTErpan
¢ TouHocTbio a0 0,001

0,5
j V1+x2de
0

6. Haiitu pasnoxkeHue B CTENeHHOH psan
no creneHsM x peiueHus Y
(3amHcaTb TpH MepBHIX, He paBHBIX 0, caraeMbix)
y =22% — a2y, y(0)=0

Bapuaur 2.
Cmenennbie padel u npuaoxcerus — H/A3
1. HaiiTu oGnactb CXOOUMOCTH psna
o0 (_a:)nJrl
n3
(_1)7;\ 1 (:E—Q)ﬂ
el (n+1)In(n +1)

3.5 nla”
n=1

4. Paznoxutb hyHkuuw f(x) B pag MakaopeHa u
HalTH ero 00MacTh CXOAHMOCTH
flz) = 2% arctgx

5. PasfoXHTb MOALIHTErPAJbHY0 (YHKLHIO B
CTEMHOH PSill U BHIUHCAHTbL WHTETPAN
¢ ToyHocThbio 1o 0,001

0,1 .
| In(1 + x) i
0 :l:
6. Halitu pasnoxkeHue B CTENeHHOH pan
No CcTeneHsiM x peleHus Y
(zanucaTthb TDH NEPBLIX, HE PaBHHX 0, cnaraeMbix)

y =z -2y y(0)=0,5




Bapuaurt 3.
Cmenennble padvl u npusoxcerus — HI3

1. Haittu o6nacTb cXoOUMOCTH psiga
S LY

= n? n?+1

= n \"n+2 n
. ,,;(*1) XS
3.3 —171

n=1 T

4. Paznoxutb gyHkumo f(x) B pax MaknopeHa n
HAaUTH ero 06JacTb CXOOHMOCTH
f(x) =ch(22%)

5. PasfoxHTh NOALIHTErPAIbHY (PYHKIHUK B
CTEMHOH PSAM W BLIUMCAMTL HHTerpaJ
¢ TouHocTeo no 0,001

1
_O[arctg (Vx/2)dz

6. Halitn pasjoxeHHe B CTENeHHOH psl
no creneHsiMm x pelieHus 1Y
(%annca*rb TPH MEPBHX, HE PABHEIX 0, cnaraembix)

y =2t —y*, y(0)=1/2

Bapuaur 4.
Cmenennbie padol u npusroxcenus — HI3

1. Haiitd o6nacTb cX0OUMOCTH psiga
z (n+1)7a" 1)2 "

n=1

2. Z (2—x)" sm%

> sin(na)

3.y

n=1 n
4. Paznoxuth GyHkumwo f(z) B pag MakaopeHa u
HAWUTH ero o06JacTb CXOMUMOCTH
flx) =z cos /x
5. PaznoxuTh NOABIHTErpaIbHYH (GYHKLUHK B
CTEMHOH PAM H BHIUHCIHTH MHTErpas
¢ To4HocTbo go 0,001

1
J /1422 /4dx
0

6. HaiiTu pasnoxeHue B CTENEHHOH psif
no creneHsaMm x peweHds Y
(3anucats TEH l'lepBbIX He paBHBIX (), claraemMbix)
y =xy+a*+y* y(0)=1



Bapuawur 5.
Cmenennbte padet u npuroxerus — HIA3

l. HaliTu o61acTh cXODUMOCTH psiga
oo mn

nz::l n(n+ 1)
< (x—3)"

g 3 r=31

n=1 - an
00 n11/2$-r1

n=1 (” + 1)'

4. Paznoxuts dyHkuuio f(z) B pag MaksopeHa u
Ha#lTH ero %ﬁ]‘[aCTb CXOJTHMOCTH
A

5. PaznoXuTh noabHTErpanbHyl (YHKUHIO B

CTeNHOH PSA H BBIYHCAWTE HHTErpas
¢ TouHocTh po (0,001

1
| sin2? dx
0
6. Haiitu pasnoxeHHe B CTeNeHHOH DAl
1o creneHsiM x peleHus Y
(sanncaThb Tpu MEePBLIX, He paBHHIX (), claraeMsix)
v =2 +y° y(0) =1/2

Bapuanr 6.
Cmenennbie pader u npuaoxcenuas — HIA3
1. Haittu obnacTb cXOOZUMOCTH psiga

o0 Enx2n

>

n=1 2n—1

=, 2 2
2. % 2% (x +2)"

n=1

< In"x

3.2

n
n=1 N

4. Paznoxuth pyHkuuio f(x) B psan Teiaopa B Touke xg H
HAUTH €ro 016na(:”rb CXOIHMOCTH
f("L‘)— (2?_3)23 330_1
5. PaanouTh MOALIHTErpaJbHYI0 (PYHKLHIO B
CTENHOH pAl M BLIYMCJAHTL HHTErpas
¢ TouHocTbl go 0,001

0,5 1
——dx
f]r 1+ 22 v

6. HaiiTu paznoxkeHue B cTeNeHHOH psa
No CcTeneHsiM x peleHus Y
(3amucaTb TpH mMepBHIX, He paBHLIX 0, claraemsbix)
y' = ax*y? +ysinx,  y(0) =1/2
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Tema: «Psaasl Pypbe»

Bapuanur 1.
Pasromcume 8 pad Gypee — HA3

1. Paznoxute B psg Pypbe neprognueckyto GyHkunw f(x)
¢ neprogoM T = 27, 3alaHHY KO HA OTpe3Ke [—7, 7]
[TocTpouts rpaduk.

0, —r <z <0,
fla) = 6r—5, 0<e<w

2. Paznoxutb B pag Pypbe GpyHkuuw f(z), 3a1aHHYO B
uHTepsage (0, 7), NPOLOMKHB ee UeTHBIM H HEeUeTHLIM
obpaszom. IlocTpouTth rpadHk.

f(x) =e*

3. Paznoxkutb B pag Pypbe neproguieckyro GpyHKUHwO f(x)
B MHTepBaJse MJIKHb 2L ¢ nepuopoMm T = 2L,

[TocTpouTs rpaduxk.
fle)=3—2, 2<2<2 L=2

Bapuanr 2.
Pazroxcums & psd Pypve — HI3

1. Pasnoxuts B psag Pypbe nepuognueckyto GpyHkuuwo f(x)
¢ nepuogoM T = 2, 3alaHHYI0 HA OTpe3Ke [—m, 7|
[locTpouts rpacduxk.

f(x)_{o, _r<a <0,

C|32-1, 0<2 <
2. Paznoxutb B pan Pypbe GpyHkumwo f(x), 3a1aHHYIO B
uHTepBase (0, 7), NPONOJNKHB €€ YeTHBIM U HeYeTHBIM
obpaszom. IlocTpoutsh rpaduk.
flx)=e"
3. Paznoxuth B psig @ypbe nepuoguueckyto GhyHKuuw f(x)
B UHTepBaJie MIHHB 21 ¢ nepuonom T = 2L.

[TocTpouTh rpaduk.
fley=2, l<z<3, L=1



Bapuanr 3.
Paszromcumo 8 pad ©ypve — HJ3

1. Paznoxutes B psg Pypbe nepuoguyeckyo GyHKuHO f(x)
¢ nepuogoM 1 = 27, 3alaHHYIO HA OTpe3ke |—m, 7|
[TocTponTs rpadux.

Flr) = 0, —rm<x <0,
x/5—-2, 0<x<7

2. Paznoxutb B pag Pypbe GpyHkuuw f(z), 3a1aHHYO B
uHTepsage (0, 7), NPOLOMKHB ee UeTHBIM H HEeUeTHLIM
obpasom. [locTpouTh rpaduk.

f(x) =sh(z/5)

3. Paznoxkutb B pag Pypbe neproguieckyro GpyHKUHwO f(x)
B HHTepBaJe AMHHb 2L ¢ nepuogoMm 1" = 2L.

[locTpouts rpaduk.
fl@)y=2z, —-l<z<l, L=1

Bapuasnr 4.
Pasaoxncume 6 pad Pypve — HA3

1. Paznoxute B pag Pypbe nepuogudeckyo GyHkuuo f(x)
¢ nepuogom T' = 27, 3afaHHYIO HA OTpe3Ke [—7, 7|
[locTpouts rpaduk.

T—3z, —-m<2<0,
r) = :
/@) {0, O<z<gn

2. Pasnoxutsh B pang Pypoe ¢pyHkuuio f(x), 3a1aHHYIO B
unrepsase (0, 7), NPOLOMKHB ee YeTHBIM U HEYEeTHBIM
obpasom. IlocTpouts rpaduk.
flz) =22 +1

3. Paznoxuth B psig @ypbe nepuoguueckyto GhyHKuuw f(x)
B UHTepBaJie MIHHB 21 ¢ nepuonom T = 2L.

[TocTpouTs rpaduxk.
flx)=3—|z|, -b<x<), L=5



Bapuanur 5.
Paszromcumo 8 pad ©ypve — HJ3

1. Paznoxutes B psg Pypbe nepuoguyeckyo GyHKuHO f(x)
¢ nepuogoM 1 = 27, 3alaHHYIO HA OTpe3ke |—m, 7|
[TocTponTs rpadux.

0, —r <z <0,

fla) = 4—-2z, 02 <7

2. Paznoxutb B pag Pypbe GpyHkuuw f(z), 3a1aHHYO B
uHTepsage (0, 7), NPOLOMKHB ee UeTHBIM H HEeUeTHLIM
obpasom. [locTpouTh rpaduk.

f(2) =2z —1)?

3. Paznoxkutb B pag Pypbe neproguieckyro GpyHKUHwO f(x)
B HHTepBaJe AMHHb 2L ¢ nepuogoMm 1" = 2L.

[locTpouts rpaduk.
flz)=2z, l<z<3 L=1

Bapuanr6.
Pasaoxncume 6 pad Pypve — HA3

1. Paznoxute B pag Pypbe nepuogudeckyo GyHkuuo f(x)
¢ nepuogom T' = 27, 3afaHHYIO HA OTpe3Ke [—7, 7|
[locTpouts rpaduk.

) = {;L‘—I—W/Q, —nm <0,
0, O<oe<nm

2. Pasnoxutsh B pang Pypoe ¢pyHkuuio f(x), 3a1aHHYIO B
unrepsase (0, 7), NPOLOMKHB ee YeTHBIM U HEYEeTHBIM
obpasom. IlocTpouts rpaduk.
fr) =0

3. Paznoxuth B psig @ypbe nepuoguueckyto GhyHKuuw f(x)
B UHTepBaJie MIHHB 21 ¢ nepuonom T = 2L.

[TocTpouTh rpaduk.
fley=3—2, 2<x<2 L=2
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Tema: « KomOMHATOpPHBIE CXEMBbD»

1. 3 7 8 12 16 18 2. 5 B 10 13 18 19
22 24 25 33 36 40 28 2% 30 32 37 40

42 44 48 53 37 59 44 45 49 51 55 59

B2 64 o7 T2 T5 79 Bl B2 &5 74 77 80O

B1 8% 90 54 95 98 B2 B8 8% 91 97 100
103 107 102 111 113 114 106 10% 110 112 113 116

3 1 B 8 14 15 20 4. 3 5 711 12 20
24 25 27 34 35 39 22 27 2% 31 32 36

41 43 48 54 56 &0 43 4% 50 52 b5 57

64 66 &7 72 73 79 Bl 65 66 71 73 76

B3 84 86 92 85 09& B 87 89 91 94 100
101 102 104 114 115 118 108 109 110 114 115 117

D 3 4 7 11 16 17 6. 2 B 9 13 14 19
21 23 286 31 33 36 23 24 28 33 38 39

42 46 47 53 57 58 45 45 48 51 55 &0

B3 68 6% 75 T& 78 g2 67 6% 72 4 77

B5 87 90 593 54 99 Bl B4 BB 92 9B 99
103 107 108 111 117 119 102 105 107 116 119 120

7. 4 & 10 15 17 18 8. 2 3 10 1 17 19
21 25 30 34 35 40 21 25 Z& 31 3B 39

42 44 47 53 54 58 44 4% 50 55 58 &0

e4 68 70 7B 79 B8O g3 66 T0 71 74 77

B2 83 90 B33 B85 B9s 8e 87 90 93 B9B 98
103 104 106 111 112 118 102 106 109 114 116 117

9. 1 4 7 11 12 18 10. 1 5 8 11 14 20
23 2% 30 33 34 40 21 23 27 31 34 37

43 45 48 51 57 59 43 4% 50 51 55 &0

B2 65 68 75 7T& 80 g5 67 6% 75 T8 7

Bl B3 88 32 593 94 81 87 8B 93 96 99
101 107 108 112 113 119 105 107 109% 112 114 117

1L 3 5 7011 12 20 12. 1 B 5 14 15 20

22 27 2% 31 32 36 24 25 27 34 35 39
43 49 50 52 58 57 41 43 48 54 58 B0
Bl 65 &8 1 73 76 B4 686 ©7 772 73 79
Be B7 8% 51 94 100 B3 B4 86 92 95 B9e
108 109% 110 114 115 117 101 102 104 114 115 118

3ajaun Mo KOMOMHATOPHBIM CXEMaM I0 X HOMEpaM BhIOMpAIOTCA U3 y4eOHOTO Io-
coous [MBanos, 2011]
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Tema: «Cay4aiinbie COOBITHS)

BapuanrTl.
Cayuatinoie coboimus — HA3

1.

B Tenectynuu 3 TeNeBU3HOHHBLIX KaMepbl. BeposaTHOCTL TOrO, 4TO B JAHHBIH MOMEHT
nepeas BKJAKWUeHa, pasHa 0.9; ana BTOpPOH Kamepnl 3Ta BepOATHOCTL paBHa 0.8; aus
TpeTbeil — 0.7. HaliTH BeposITHOCTE TOTO, UTO B NAHHBIH MOMEHT BKJKYeHb: 1) nBe
KaMmepbl; 2) He GoJee OfHOH; 3) TPH KaMepbl.

. JlBanuaTbh TNPOLEHTOB NpUOOPOB ogopMmaseTcsi ¢ NpUMeHeHHeM 3jemeHTa Al,

ocTalbHble — C TpuMeHeHHeM 3sjeMeHTa — A2, HapexHocTb mpubopa ¢ mnpume-
HeHueM anemeHta Al paeHa 0.9; ¢ npuMmeHeHueM sJaeMeHTa A2 — 0.8. a) Haiitu
HAaJeKHOCTL padOTLl Hayaady B3ATOro npubopa. 0) HalTH BeposITHOCTb TOro, 4TO
npu6op ohOpMIEH ¢ MPUMeHeHHeM 3eMeHTa Al, ecnd oH paboTaeT HagexHee.
BexoxkecTs cemsin muMoHa coctaBaset 80%. Haitu BeposiTHocTh Toro, uto u3 6
MOCesTHHBIX CeMsiH B3oiaeT: 1) TpH; 2) He MeHee Tpex; 3) He DoJee YeThIpeX.
BepositHocTb c60s1 B pabore ATC npu kaxnom BoizoBe pasHa (.0005. IMocrynuao
2000 BuizoeoB. OnpenenuTh BEPOSATHOCTb TOTO, UTO MPH 3TOM Npousolio 4 cos.
B kopoGxe 5 cuHMX, 4 KpacHbIX M 3 3eseHbIX KapaHaawa. M3 kopoOku Haynauy Bbi-
HUMaloT 3 kapaHnawa. KakoBa BepOSITHOCTL TOTO, 4TO BLIHYJAH 2 CHHHX KapaHaalua?

BapuanrT 2.
Cayuatinsie cobeimus — HA3

1.

Opuu cryneHT Bblydusa 20 u3 25 BONpOCOB NporpamMMbl, @ BTOPOH — TOJAbKO 15.
Kaxxpomy M3 HHX 3a[a10T Mo ofHOMY Bompocy W3 25. HaliTh BeposTHOCTB TOrO, 4TO
Ha 3aJaHHbIH BOTMPOC MPaBHALHO OTBETAT: 1) 0ba cTymeHTa; 2) TOAbKO OOMH M3 HHUX;
3) xoTs1 Obl ONHH W3 CTYILEHTOB.

. ﬂe’ra.nu LIS 06pa60T}m nonanarwT Ha O0HH H3 TpeX CTAHKOB C BePOSITHOCTAMMH, CO-

oreeTcTBeHHO paBHbIMH 0.2; 0.3; 0.5. BeposiTHocTh MosiBJIeHHs Gpaka npu obpaboTke
Ha mepBom ctaHke paBHa 0.02; Ha BropoMm — 0.03; Ha Tpetbem — 0.01. a) Haiitu
BEPOSITHOCTbL TOTO, YTO C/Ay4aiHO B3ATas nocsae oOpaGOTKH OeTasb SBJISETCA CTaH-
naptHoil. 6) Basaraa petanb okasanach craHnapTHo#. KakoBa ke BepOSATHOCTb, YTO
OHA M3TOTOBJEHA HA BTOPOM CTaHKe?

B cembe nATh neTeil, HMEIOIUX pa3Hble OAThl poxkaeHHs. [I[puHHMAas PABHBIMH Bepo-
SITHOCTH POXK/JEHHS MaJbuHKa W JeBOUKH, HAHTH BEPOATHOCTb TOTO, YTO MaJbYMKOB
B ceMmbe: 1) Tpoe; 2) He MeHee TpeX; 3) He Oosiee IBYX.

BeposiTHoCTb He BepHO BhIOGPaTh 3HaK npu Habope tekcra paBHa 0.001. Haiitu Bepo-
SITHOCTb TOTO, YTO NMPH Hadope TeKkcTa, coctosiuero ua 3000 sHakos, OymeT gonylieHa
XOTs1 Obl OfIHA OIIHOKA.

Haynauy BbIGMpaloT D BOEHHOCAYXKALIMX W3 FPYINLL, cocToslleil u3 4 oduuepos u 12
conpat. KakoBa BeposATHOCTbL TOro, UTO B BLIOOpKe OyneT He Oosee ABYX O(DHLEPOB?



BapuanrT 3.
Cayuaiinsie coboimus — H/3

1.

Tpu MHKpocXeMbl BXOAAT B OJIOK. BeposiTHOCTH BBIHTH H3 CTPOSl B TeueHHe rapaH-
THHHOTO CpoKa /51 HUX coorBeTcTBeHHO paBHel: 0.3; 0.2; 0.4. Halitu BeposTHOCTD
TOTO, YTO B TeUeHHWe TapaHTHHHOTO CPOKa BBIHAYT M3 cTpos: |) He MeHee NOBYX
MHKpocXeM; 2) HU oaHa; 3) xoTs Obl ogHA.

Cpenu nocrynuBwnx Ha cOopky metaneil 30% warotoBnenbl Ha 3aBoge Nel paBHa
0.02; nnsa 3aBoma Ne2 — 0.03. a) HaiiTi BeposiTHOCTL TOro, uTO Haygady B3siTas
netanb IBAsSIETCA CTaHAapTHOH. 6) Baftas Haynauy metanb oKasanach CTAHAAPTHOH.
KakoBa BeposiTHOCTb Tro, 4TO OHA H3rOTOBJeHa Ha 3aBoge Ne1?

CTyneHT mbiTaeTcss NMPOHTH TECTHPOBAHHE, HCMOMAB3YS MeTon «yraObiBaHHs». TecT
cOlepKHUT 8 BOMPOCOB, HA KOTOpPble C/eiyeT OTBedaTb «Ja» WJAW «HeT». HalTH Be-
POSTHOCTL TOTQ, YTO CPEOH OTBETOB CTYAEHTA MPAaBHJbLHBIX Oyzet: 1) maTe; 2) He
MeHee MATH; 3) 6o/ee MATH.

BeposiTHOCTL TOro, 4To JaMna OyneT ropeTh B TedeHHe roaa, pasHa 0.64. B Hauane
roga [Js OcBelleHMs ropoga Oblio nopkaiodeHo 2500 namn. HalTtu BeposTHOCTDL
TOTO, YTO K KOHUY TOAa H3 3THX JaMmn OyayT ropetb He MeHee 1552 u He Oonee
1600 namm.

B rpynne crnoprcMeHoB 7 JbDKHHMKOB M 3 OeryHa. CayuailHbeiM ofpasoM ofpasom
B3 3 cnoprcMeHa. HaliTi BeposTHOCTL TOTO, UTC BCe OTOODAHHBIE CMOPTCMEHDI
OKAXYTCS JIBDKHUKAMH.

BapuanrT4.
Cayunatinvie coboimus — HA3

1.

B nepsowm sitnuke umeercs 20 neradeil, 3 Hux 15 cranpaptheix, Bo Bropom — 30, u3 Hux 25
cTaHaapTHeIX. M3 kaxjoro simuka Hayzady GepyT 1o ofHo# aetand. KakoBa BeposiTHOCTB
TOrO, 4TO: 1) meranu GyLyT CTAHAAPTHEIMH; 2) XOTS Obl OfHA AeTalb GYIeT CTaHAAPTHO;
3) obe geTanu OYAYT HECTAHAAPTHBLIMH?

Tpu aBTOMaTa WITAMIYIOT O4MHAKOBbIE JIETAJIH, KOTOPLIE MOCTYNAKT Ha OOUIMH KOHBeHep.
[IpoM3BOAKTENBHOCTH IEPBOIG, BTOPOIC W TPETbErD aBTOMATOB OTHOCsTCS Kak 2:3:5. Bepo-
ATHOCTb TOTO, UTO JleTajlb ¢ NepBOro aBToMara Gyaer OTJIMYHOTO KadecTBa, pasHa 0.8; pas
sroporo — 0.6; nas tpervero — 0.7. a) Haiéitu BeposiTHOCTE TOTO, 4TO Hayaauy B3sTast C
KOHBeilepa JleTalb OKaXKeTcs OTIHYHOrO KadecTea. 6) Basras neranb okazanach OTJIHYHOTO
kauecTd. KakoBa BepOSITHOCTD TOrO, UTO OHA M3TOTOBJEHA TEPBBIM ABTOMATOM?

B mMuKpopaioHe ropojia pacriooXKeHo N8Th Mara3uHoB 1o npojaxe ObITOBOH TeXHHKH. Bepo-
ATHOCTL TOrO, YTO B JAHHLIH MOMEHT B MarasMHe OTCYTCTBYIOT CTHPaJbHLIE MaIIHHL MapKH
LG, aas Kaxaoro u3 MarasiHos paeHa 0.1. AcCOPTHMEHT TOBAPOB B KaX/I0M MarasuHHe (op-
MHpPYyeTCsl He3aBHCHMO OT APYIMX MarasueoB. Ha#HTH BeposiTHOCTb TOTQ, YTO CTHpaJbHbE
MallMHel MapkH LG B JaHHBIH MOMeHT OTCyTCTBYIOT: 1) B ABYX Marasunax; 2) He GoJee
ueM JIBYX; 3 H2WTH HauGoJjee BEPOSATHOE UMCAQ MArasHHOB, B KOTOPBIX B JI2HHBIH MOMEHT
OTCYTCTBYIOT CTHpa/bHEe MallKHE Mapku LG.

KoHTpo/bHY0O paboTy [0 TEOPHH BEPOSITHOCTEH YCIEIIHO BHIMONHSIIOT B cpefHeM 75% cTy-
nenToB. KakoBa BeposiTHOCTD TOrO, UTO M3 75 CTYAEHTOB 3TY KOHTPOJbHYK paloTy YCIeuHo
BEIIOJIHAT 60 cTyneHTOB?

B nakere waxoasres ¢pykrel: 10 s6aok, 3 rpywn v 8 aumonos. M3 nakera cayvaiiHbiM
o0pasom BolHMMawT 4 ¢pykra. HaliTH BeposiTHOCTb TOro, YTO cpejH oTOOPaHHBLIX (PPYKTOB
Oyzer xoTa OBl OOHO AO6JOKO?



Bapuanrb.
Cayuaiinsie coboimus — H/3

1.

BeposiTHOCTh nopaxkeHusi Lend nepsblM BelcTpenoMm paeHa 0.9; sropsim — 0.7
CTpenxu caenanu no ofHoMmy BelcTpeny. Kakoea BeposiTHOCTB TOTO, UTO Ledb nopa-
XKeHa: 1) xors1 66 OMWH pa3; 2) ABa pasa; 3) OIHH pas.

Coopmuk noayyaet 30% metaned, H3rotToeJaeHHBIX Ha 3aBome Ne 1; 20% — Ha 3aBoze
Ne2; ocranpHele — Ha 3aBoge Ne3. BeposiTHocThb Toro, 4yto ferandb 3asoma No l
OTJAWYHOr0 KauecTra, paBHa 0.9; 3Ta BepoaTHOCTh A44 3aBoaa Ne 2 — 0.8; anq 3aona
Ned — 0.6. a) HaiiTi BeposiTHOCTb TOro, 4TO caydalHo B3siTas cOOPLIMKOM [eTadb
oTIMYHOro Kadectea. 0) Haynauy BasfTas meTajb 0Kasajach OTJHYHOTO KadecTBa.
KakoBa BeposiTHOCTL TOTO, 4TO OHA C 3aBoga No2.

BeposiTHoCTb cpath 1000 W3 MATH 3K3aMeHOB A7 AaHHOroO ctynaeHTta paeHa 0.5.
HaiTH BepOATHOCTb TOTO, YTO H3 MATH 3K3aMeHOB CTYIEHT caacT: 1) oauH; 2) XoTd
Obl 1Ba 3K3aMeHa, 3) Oonee OBYX 3K3aMEHOB.

CTaHOK-aBTOMAT WITAMNYET OOWHAKOBbIE OeTand. BepoaTHoCTh MpousBoacTBa Opa-
KOBAHHOH HeTanu 145 gaHHoro ctanka pasHa 0.002. Haiitu BeposiTHOCTB TOro, 4TO
cpenu B3ATHIX Ha npoeepky 1000 metaneil, M3roTOBNEHHBIX NAHHBIM CTaHKOM, OyneT
4 GpakoBaHHBIX.

Cryznent 3Haer 40 uz 50 Bompocos nporpammbl. HaliTu BepoaTHOCTE TOro, 4TO CTY-
JEHT 3HAeT ABAa BOMPOCA, COOEPXKALIMXCH B €70 3K3aMeHAUMOHHOM OHneTe?

Bapuaur 6.
Cayuaiinbie coboimus — H/I3

1.

Tpu pagHoOJOKALHOHHBIE CTAHIUMH CAedAT 338 KocMHUYecKHM Kopabaem. Kopabib npu
ONIHOM LMKJe 060opoTa oOHapy»KuBaeTcs cTaHuUsaMH ¢ BepoaTHoctamu 0.7, 0.8, 0.9.
Ha#iTi BepOsITHOCTE TOTO, UTO MPH OAHOM LHKJe o0opoTa Kopabab OyneT oGHapyKeH:
1) Tpems cTaHUWAMH; 2) He MeHee 4eM ABYMfA; 3) HH OIHOM.

HekoTopoe u3nesve MOKET NOCTYNHThL AJsA OTOPAKOBKH HA OJHH W3 JIBYX CTAHKOB C
BeposTHOCTAMH 0.4 u 0.6. BeposaTHoCcTb mosiBeHHs Opaka npH o6padoTke Ha NepBOM
cranke paBHa 2%, Ha BropoM — 3%. a) Haiitu BeposiTHOCTbL TOro, 4TO HAygady
B3fiToe mnocje 00paboTKH Hameans OyAeT cTaHOApTHLIM. O) Bastoe Haymauy usgenue
SIBJSIETCS CTAHAAPTHBIM. KakoBa BEpOSITHOCTE TOTO, UTO OHO 00paboTaHO Ha MepBOM
CTaHke?

BeposiTHOCTL TOrG, UTO MOTOD B LeXe B NAHHLIH MOMEHT BKJ/IOYeH, A5 Ka)XAoro
motopa paBHa 0.8. HalTh BepoATHOCTb TOTO, YTO H3 MMEIILHXCS B LE€Xe MNATH
MOTODPOB B NaHHLIH MOMeHT OYAYT BKJMOYeHbl: 1} onMH MoTop; 2) He 0oJee ONHOTrO;
3) xots Gbl ABA MOTODA.

BeposTHOCTE TOro, 4TO CTYAEHT ONo3inaeT Ha Jekuuio, pasHa 0.1. Haitu sepost-
HOCTb Toro, uto H3 400 CTYNeHTOB Ha JeKLHI 0no3gaiT 34.

B kopofke uMeeTcs 18 ONMHAKOBBIX KaTYIIEK HHTOK, CPEIH KOTOPHIX 9 KaTyllek ¢
KPACHLIMH HUTKaMM, 2 — ¢ CHHMMH W ocTajbHble — ¢ OesbiMd. KakoBa BeposTHOCTD
TOTQ, YTO TPH BLIHYTbIE KATYIIKU OyAYT OOHOTO LBeTa?
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Tema: «I[I/ICKPETHBIG U HENIPEPBIBHLIC Cﬂyqaﬁﬂble BCJIMYHUHBD)

BapuanrTl.
Huckpemnvie u HenpepoieHble caydatineie seauduns, — HI3

I. B cembe naTth merel, MMEIOWIMX pa3iudHble AaThl poxaeHus. [Ipennonaras
PABHOBEPOATHLEIMHM DOXIAEHHS MalbUMKa M AEBOUYKH, COCTABUTL 3aKOH pac-
npeneaeHns CAydalHOH BeJHUMHB X, KOTOpas paBHA YHCJAY MaJbUHKOB B
37T0i cembe. Haiitu F(x), M[X], D[X], o[ X].

2. HaiiTu 3aKoH pacnpeneeHudsl AHCKPETHOMH cay4yaiHOH BeJuHuuHbl X, NPUHH-
MalIeil 1Ba BO3MOXHBIX 3HAUEHHS Xy 9. €CaM xy < X9, M[X] = 3.4
DI[X] = 0.64, BeposiITHOCTb BO3MOXKHOTO 3HadeHHsT 21 paBHa p; = 0.8.

3. Cnyuaitnas BenuuuHa X 3afiaHa MJOTHOCTbIO pacnpenesieHusl BeposiTHOCTekl

_ 0, x <1,
flo) =14 A
. >
o’

Onpene/uTs:

a) napametp A;

6) dyukuuio pacnpenenenus F(z), M[X], D[X], o[X],

B) BEPOSITHOCTb TOTO, YTO B HeTblpeX He3aBHCHMbIX MCHBITAHHAX cAydaiHas
BesMurHa X nonapgaet Tpu pasa B MHTepBaa (0;2);

r) HapucoBaThb rpapukd (GyHKuuid f(x) u F(x), oTMeTHTb Ha rpadHukax
M[X] u o[ X];

1) HAHTH MOLY W MedMaHy, OTMETHTb WX Ha rpaduke f(x);

€) HalTH KBaHTHMb T, 1Js p = 0.3, OTMeTHTb T, Ha rpatuke f(x).

BapuanrT 2.
Huckpemubie u Henpepoigrole cayyaiinble geaudinol — HIA3

1. M3 naptuu B 25 M3nenwi, cpeid KOTOPbIX HMeeTcs 8 HecTaHNADTHBIX, BbI-
OpaHO caydalHbIM 00pa3oM [/151 NPOBepKH KadecTBa 3 u3nenus. Hailtu
F(x), M[X], D|X],o|X] cnyuaiiHoit BenuunHb X — uMc/1a HECTAHAAPTHBIX
M3JIeNTMH, CONEpXKAallMXCs B BEIOODKE.

2. HaiiTi 3akoH pacrnpeneneHusi AMCKPeTHOH caydalHOR BeNMYHHBl X, MDHHH-
MAIOLIEH [BA BO3MOXKHLIX 3HAUEHMS X1 M To! €CIH 1 < x2, M[X] =22,
D[X] = 0.36, BepoiTHOCTb BO3MOXHOTO 3HaueHHs1 2y paBHa p; = 0.9.

3. CnyuaiiHas BeqHuKMHA X 3aJaHa TJIOTHOCTBI) pacripefesieHHsT BepOATHOCTeH

0, T < 2,
flx) =< Az, 2 < x <6,
0, x > 6.

OnpeneuTs:

a) napametp A;

0) dyHkuuio pacnpenenenus F(z), M[X], D[X], o[X];

B) BEPOSITHOCTb TOTO, YTO B TPeX HE3aBUCHMBIX HCTBITAHHAX cJayudaiHas
BesiMuMHa X monangaer nBa pasza B MHTepBaa (4;7);

r) HapucoBaTb rpapukd (GyHkuMd f(x) u F'(x), OTMETHTb Ha rpaduKax
M[X] u o[ X];

1) HAalTH MOLY M MelHaHy, OTMETHTb WX Ha rpaduke f(z);

€) HaHTH KBaHTUMb T, 1js p = 0.3, OTMeTHTL T, Ha rpaduke f(x).



BapuanrT 3.
Huckpemnbie u nenpepovlgnble cayuainsie geaudunv. — HIA3

L.

JlBa cTpeska OenalT MO ONHOMY BLICTPeJY B OLHY M Ty JK€ MHILEHb.
BeposTHOCTL mMonafaHWs B Hee MePBLIM CTPesKoM paeHa (.5, BTOpHIM —
0.4. CocTaBHTb 3aKOH pacnpefefeHHs] YHCaa MonaaaHui B MUmeHb. HakiTu
F(T)*-‘WI{X]’D[XLU[X]

HaiiTu 3aKoH pacnpeneeHns IHCKPETHOM cay4yaiHoH BeJHuUuHbl X, NPUHH-
Mawled 1BA BO3MOXKHBIX 3HAUEHHUS Xy W Xo. €CaH x1 < x9, M[X]| = 5.5,
D[X] = 2.25, BeposTHOCTb BO3MOXKHOTO 3HaueHusi 1 paBHa p; = 0.1.
CayuaiiHas BenWurHa X 3a0aHa NJOTHOCTBK) PAcTpene]eHust BEPOATHOCTEN

0, T <1,
fleay=C Az —0.5, 1<z<2,
0, T > 2

OnpenenuTb:

a) napametp A;

0) dyHkuuio pacnpenenenus F(z), M[X], D[X],o[X],

B) BEPOSITHOCTB TOTO, UTO B YeTHIPEX HE3aBHCHMBIX HCIMBITAHHAX CJaydaiHast
BesuunMHa X monanaet ABa pasa B uHTepsan (0.5;1.5);

r) HapucoBaThb rpauku GyHKuuMid f(x) u F(x), oTMeTHTb Ha rpadukax
M[X] u o[ X];

1) HAaUTH MOLY M MeIHaHy, OTMETHTb WX Ha rpaduke f(z);

e) HalTH KBaHTH/b x, Aas p = 0.3, OTMeTHTh x, Ha rpaduke f(x).

Bapuaunrt4.
Huckpemnvie u Henpepolsubie cayuatinbie seauynb, — H/3

l. BepOHTHOCTb rnonagaHydss B Ue/Jib NMPH OOHOM BBICTpEJE H3 OpYIAHsS paBHa

0.4. TlpouzBonutcst 6 BbicTpesoB. CoCTABHTbL 3aKOH pacrnpeieseHHs ducaa
Heronanauui B ueab. Haittu F(z), M[X], D[X], o[ X].

Haiiti 3akoH pacnpefeneHus: IHCKPeTHOH caydalHOR BeNHUMHBI X, MPHHH-
MalOIIeH [Ba BO3MOMKHBIX 3HAUEHHSI X1 WM To: €ClIH 1 < a2, M[X] =5.8,
D[X] = 0.36, BepoiTHOCTb BO3MOXKXHOTO 3HaueHWs1 21 paBHa p; = 0.1.
CnyyaiiHaa BenuunHa X 3afaHa MJAOTHOCTbIO pacnpee/neHHs BepoATHOCTeH

OnpeneuTs:
a) napametp A;
0) dyHkuuio pacnpenenenus F(z), M[X], D[X], o[X];

B) BEPOSITHOCTB TOTO, UTO B YeThIPEX HE3ABHCHMBLIX HCIMBITAHHAX CJaydaiHas
BesiMuMHa X monangaeT TPH pasa B uHTepBaa (0;4);

r) HapucoBaTb rpadgpukd (GyHKUMH f(x) W F(z), OTMETHTb Ha rpagukax
M[X] u o[ X];

1) HAHTH MOLY M MelMaHy, OTMETHTb WX Ha rpaduke f(x);

€) HalTH KBaHTH/b x, Aas p = 0.3, OTMeTHTh x, Ha rpadukre f(x).



Bapuanrb.

Huckpemnbie u nenpepovlgnble cayuainsie geaudunv. — HIA3

1. B wecTunamMnoBoM pajiHompHeMHHKe Meperope/a ofHa Jamna (Bce Jammbl
pasnuuHble). C LeJablo yeTpaHeHHs] HEHCTIPABHOCTH M3 3THX 6 Jamn caydaii-
HO BBIOMDAIOT ONHY JAMNY M 3aMEHSIOT ee FOJHOH W 3aMacHOro KOMILIeKTd.
[Tocne yero pabora npuemHuKa nposepsetcs. [Ipouece saMeHb! 1aMn NoBTo-
psieTcsl 10 TeX Mop, MokKa pajiHOTNPHEMHHK He 3apaboTaeT. COCTABHTb 3aKOH
pacnpene/eHus 4ucaa 3aMeHeHHblX aamn. Haiiru F'(x), M[X|, D[X], o[ X].

2. Haiitu 3akoH pacrnpefeneHHsi IMCKPETHOH caydyaiHOH BeJUUMHbl X, TIPDHHH-
Malolled [IBa BO3MOXKHBIX 3HAUEHHSI X7 To: eCld 1 < xa, M[X]| = 4.4 |
D[X]| = 3.84, BeposiTHOCTb BO3MOXKHOTO 3HaueHWs1 21 paBHa p; = 0.4.

3. CnyuaiiHas BennuMHa X 3ajaHa MIOTHOCTbIO pacrpeaeseHHsl BeDOSITHOCTeH

0, r <1,
flo) =< Az, 1<a <4,
0, x> 4.

Onpenenuts:
a) mapametp A;
0) dyHKuuio pacnpenenenus F(z), M[X], D[X], o[X];

B) BEPOSTHOCTb TOTO, YTO B UeTLIPEX HE3aBUCHMBIX HCILITAHWAX CAydaiHas
BesMuuHa X monagaet nBa pasa B uHTepBaa (0;2).

r) HapucoBaTb rpaduku ¢yHKuumid f(xz) u F(x), oTMeTHTb Ha rpadukax
M[X] u o|X];

1) HAaUTH MOOY M MeIHaHy, OTMETHTh WX Ha rpaduke f(z);

€) HalTH KBaHTH/b x, Aas p = 0.3, OTMETHTb x, Ha rpaduke f(x).

Bapuamnr 6.

Huckpemubie u HenpepolgHole caydaiinbe geauuurol — HIA3

. Mmeetca 5 pasnHuHbIX K/OUYeH, H3 KOTOPBIX TOJbKO OAMH MOAXOAUT K 3aM-
Ky. COCTABHTbL 33aKOH pacnpefe/ieHUsl YHCAa MOMNbITOK OTKDBLITh 3aMOK, ec-
JIM MPOBEPEHHBIH K04 B MOCAAYIOIMX HCMLITAHUAX He yudacTByeT. Haittu
F(x), M[X], D[X], o[ X].

2. HaiitTu 3akoH pacnpefeseHMs] OMCKPeTHOH cay4daiHOH BeJMUHHBl X, MpPH-
HUMalOLIeH [1BA BO3MOXKHBIX 3HAYeHHs] X1 Zo: €Cad X < o, M[X]| =4,
D[X] = 4, BeposTHOCTb BO3MOXKHOTO 3HAaUeHHsT ) paBHa p; = 0.5.

3. CayuaiiHan BeswurHa X 3afaHa MJOTHOCTbIO paclpeie/eHHs] BepPOATHOCTeH

0. x < 0,
flz) =< Alde — %), 0< v <2,
0, x> 2.

Onpenenuts:
a) mapametp A;
0) ¢yHkuuio pacnpenenenus (x), M[X], D[X], o[ X];

B) BEPOSITHOCTbL TOTO, YTO B TPEX HE3aBHCHMBLIX HCMLITAHUAX CAydaiHas
BesnuMHa X momanaert nBa pasa B mHTepsana (—1;1).

r) HapucoBaTb rpacukd GyHkuui f(x) u F(x), oTMeTHTb Ha rpadukax
M[X] u o[ X];

1) HAaHTH MOLY M MeIHaHy, OTMETHTb HX Ha rpaduke f(z);

€) HalTH KBaHTHMb X, Aas p = 0.3, OTMeTHTb &, Ha rpaduke f(x).
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Tema: «O0padoTKa TaHHBIX»

Bapuaur 1.
Boibopoursie xapakmepucmuKku CAYHQUHbIX BEAULUH
HOPMAAbHO2O pacnpedeseHus

1.

[lo copTHpPOBAHHBIM AAHHBIM BBIOOPKH (21,2, ...,T,) HOPMAJILHOrO
pacnpenenenusi N(m,o?):

-3.35 -3.34 -2.77 -2.04 -1.78 -1.57 -1.42
-1.34 -0.97 -0.56 -0.43 0.13 0.13 0.19
0.27 0.84 1.11 1.11 1.31 1.50 1.57
1.57 1.62 1.79 1.88 2.07 2.17 2.29
2.31 2.86 3.28 3.31 3.45 3.80 4.33
4.70 4.78 4.83 4.93 5.39 5.96 6.47

BBIYHCI/IUTD:

1) BLIGOPOUHYK CPENHIOW T = Y x;/n;

2) BEIGOpOUHYIO AHCHepcHio s° = Y (r; —T)?/(n — 1),

3) Ko3(pOHUUHEHT ACHMMETPHH HJIH «CKOLIEHHOCTH»;

4) ko3 PHULHEHT IKcLecca HIH «OCTPOBEPLIMHHOCTHY;

5) Momy caydalHOH BeJHYHHBI;

6) MenMaHy cay4yadHON BEeJHUYHHBI,

7) MOCTPOHUTEL HOBEpPUTENbHBIE HHTepBasbl (L,,l,) HA YpOBHe 3HAUH-

MocTH a = (.05 a5 MaTeMaTHYeCKOTO OKHAAHHS 1M M AUCIEePCHH

a?.

[To nanHBIM BBIOOPKH (X1, X2, . .., Ty ), HCNIOAB3YS 7 MHTEPBAJIOB TPYyII-
MHPOBKH, MOCTPOUTb 3MIHPHUYECKYI0 (DYHKUMIO pacnpepeseHus], rH-
CTOrpaMMy H MOJHTOH 4acToT. HaHecTH Ha rHCTOrpaMMy H MOJHIOH
4ACTOT IPapuK MAOTHOCTH HOpPMaJbHOrO pacnpeneneruss N(m,o?).
[Ipoeeputh runotesy H,, 4TO AaHHble BBIOOPKH HMEKT HOpPMaJb-
HYIO (yHKUHIO pacnipenenenus N(m,o?). Jis NpoBepkH THIOTE3bI
H, vcrnoab30BaTh KPUTEPHE MHHMMyMa Y Ha ypPOBHE 3HAUYMMOCTH
a = 0.05.

[TpoBepuTh, 4TO BLIOOpOYHAS cpenHsis T = »  x;/n (cTaTHCTHKA) fAB-
JIfeTCs HeCMelLleHHOH, COCTOATeNbHOH W 3(eKTHBHOH OLeHKOoH Mma-
TEMaTHYeCKOro OKMAAHHUS m.

[Mosnyuuts cratvctuku T (2, 2o, ..., x,) 0 To(xy, 20, ..., 2,) LIS TO-
YeYHOH OLEHKH MapaMeTpoB m H o° HOPMAJbHOTO pacrpeneseHHs
N(m,c?) MeToIoM MakCHMaJbHOTO MPaBIONONOGHS.
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Tema: «MaTeMaTnuecKas JOTHKA»

Bapuanrt 1.
Tabauuyst ucmurnocmu. Mcuucienue soickasviganuil. — HJ13
Bynesor pynxyuu. Munumuszayus byiresoix QyHKyuL.

1.

[IpoBepHTh, cocTaBHB TabJHLYy HCTHHHOCTH, 4TO Jorudyeckas Gopmy-
Ja fIBJISeTCs TOXKIeCTBeHHO-HCTHHHOH: (A — B)V (A~ B)

3anuluKTe BbICKa3blBaHHe B BUAe (HOPMYJbl HCUHC/EHHS BbICKA3bIBa-
HUH ¥ NpUBelHTe e€ K NTU3BIOHKTUBHOH HOPMasbHOH (hopMe:

«Ecau cBeTHT cosHUe, TO A8 TOro, 4ToObl He OBIIO A0XKAS, AOCTA-
TOYHO, 4TOOBl LY/ BeTep».

Cocrasute Tabauuy weruaHoctd, CJIH® u CKH®
f(z,y,z) = =(zly) © ~(2) | 2]z

BBIMOMHWTL MHHHMH3ALHK HA 3-MepHOM Kybe
). ZYZVaxyzVTyzVIgzVaegzVegzVaoyz.
2). TYzVzyzVTyzVIYzVIyzValyz.

PeliTh JHHeHHbIe PeKypPeHTHbIE COOTHOLIEHHS,
D). wpio +4upir +3u, =0, ug =0,u; =1
2) Upt2 + 6u-??,+'l +9u, = -2, ug=-2,u; =1

Bapuanrt 2.
Tabauubl ucmunnocmu. Hcuucienue soickasoiganuil. — M3
Bynesol pynxyuu. Munumusauus byresoix ynriyuil,

l.

[IpoepuThb, cocTaBUB TAbJAHMILY HCTUHHOCTH, YTO JOTHYeCKas (OpMy-
Ja fIBJISeTCs TOXKIEeCTBeHHO—HCTHHHOH: (A ~ B) ® (A D B)

3anuluKTe BbICKa3blBaHHe B BUAe (HOPMYJbl UCUHC/EHHUS BbICKA3bIBA-
HUH W NpUBeanTe €€ K JH3bIOHKTHBHOH HOPMaJbHOH (hopMe:

«HeBepHo, 4TO eCJH AyeT BeTep, TO COJIHIE CBETHT TOJIBKO TOraa,
Korjga HeT AOXKIA»

CocraButb Tadbmuuy netuHHoet, CAH® u CKHOD
flz,y,z) =2 @ —(z2)|~(2y) ~ y.

BeIMOAHUTL MUHUMH3ALHI0 Ha 3-MepHOM Kyfe
1). 2yZVTyYzZVITyzVeyzVeyzVIYZ.
. TYZVryzVIyzVIGTzVIyzVaeyzVryz.

PellnTh JHHelHbe PeKypPeHTHbIe COOTHOLIEHHS.
D). w0+ 3upiy +2u,=0, uyg=1u =3
2). Upyo + DUy +6u, = —1, ug=—1,u; =2



Bapuanrt 3.
Tabauuyst ucmunnocmu. Heuucienue soickasviganuil. — HJ13
Bynesor pynxyuu. Munumuszayus byiresoix QyHKyuL.

1.

[IpoBepHThb, COCTABHB TaOJIHLY HCTHHHOCTH, UTO JorHdeckas Gpopmy-
Ja SIBJISIETCS] TOXAECTBEHHO—HCTHHHOM: (A ~ B) @ (A- B) & (A- B)

3anduTe BbiCKasbiBaHHe B BHAE (DOPMYJbl HCUHC/IEHHS BbICKA3biBa-
HUH W TIPUBEINTE €€ K JH3BIOHKTHBHOH HOPMAaJbHOH (popMme:
«Yto6bl noroga Oblaa COMHEYHOH, AOCTATOYHO, YTOObI He OBLJIO HU
BeTpa, HU JOXKAS»,

CocraButh Tabauuy uctuHHocetd, CAHP u CKHD
fz,y,z) = 2 @ =(az)[~(zy) ~ y.

BBIMOMHUTE MHHHMH3ALHK HA 3-MepHOM Kybe
1) 2yZVITYzZVIgzVayzVaryzVIYz.
2). TYZVIYZIVITYyzVIFzVryzVagIzVaryz.

Petinth JMHEHHBIE PEKYPPEHTHBIE COOTHOLICHHS,
D). Upyo +2Upiq +u, =0, ug = —2,u; =2
2) Upt2 + 4unll +3u, =1, ug=0,u; =1

Bapuanr 4.
Tabauysr ucmurnnocmu. Mcuucaerue goickasviganuid. — M3
bynesor pynxyuu. Munumusayus 6yresolx QyHKyuil.

1.

IIpoeputb, cocTaBuB TabJAULY MCTUHHOCTH, YTO JOrMyecKas (popMmy-
Ja SIBJSETCS TOXKAECTBEHHO-MCTHHHOH: (A ~ B) @ (A ~ B)

3anuuTe BbICKa3biBaHHe B BHIe (hOPMYJbI MCUHC/IEHHS BbICKA3LIBA-
HUH U NpUBeIHTe e€ K NU3BIOHKTUBHON HOPMaJlbHOH (opMme:

«Ecaiu BeTpa Het, TO I8 A0KAA HeoOXOAHMMa MacMypHas Mnorojas.

CocraButh Tabauuy uctuHHoetd, CAHP u CKHD
flyy, z) = ~(zly) © ~(z) | 2]z

BBIMOMHWTE MHHUMH3ALHI HA 3-MepHOM Kybe
). 2yZVoyzVIyzVIYZV Yz,
2). TYyzVzyzVIyzVITzVryzVayz.

Pelntb HHelHbIE peKyppeHTHbIe COOTHOLUEHHS,
D). tpyo —Upi1 —2u, =0, ug = —2,u; =1
2). Upyo+ 2up 1 — 3u, =2, ug = l,ug =3



Bapuanrt 5.
Tabauuyst ucmunnocmu. Heuucienue soickasviganuil. — HJ13
Bynesor pynxyuu. Munumuszayus byiresoix QyHKyuL.

1.

[IpoBepHTh, cocTaBHB TabJHLYy HCTHHHOCTH, 4TO Jorudyeckas Gopmy-
Ja IBJseTCs TOXKIeCTBeHHO-HCTHHHOH: (A @ B) D (A- BV A- B)

3anuunTe BbICKa3blBaHHe B BHAe (DOPMYJ/bl HCUHCJ/EHHS BbICKA3blBa-
HUH M TPUBEIHTEe €€ K JHU3BbIOHKTHBHOH HOPMAJMbHOH (hopMme:

«Ecnm noropa macmypHas u ayet BeTep, TO AoxAs HeT. Ho mokab
MIeT. 3HAUHT, HET BeTpPa».

CocraButh Tabauuy uctuHHoetd, CAHP u CKHD
flzyy,z)=azVeez-(zody) dy.

4, BeINOJHUTL MUHUMH3aLHIO HA 3-MepHOM KyOe
1) 2yZVITYzZVTyzVayzVaryzVIFzZ.
2). xYZVIYZVIYZIVIYZVIyzVIY=.
5. Pewntb nuHefiHble peKyppeHTHble COOTHOLLEHHUS.
1). wpio — 2Upiy — 3u, =0, ug=—1,u; =2
2) Upy2 + Upy1 — 6u,, = =2, ug = —2,u; =2
Bapuanr6.

Tabauuyst ucmunnocmu. Hcuucaenue soickasoiganuil. — HJ13
bBynesor pynxyun. Munumusayus byresolx QyHKyui.

1.

[IpoBepuTh, cOCTAaBHB TabJIHLY HCTHHHOCTH, YTO Jorudeckas Gopmy-
Ja SIBJIAETCS TOXKAECTBEHHO—MCTHHHOH: (B — (A ~ B)) @ (A - B)

3anuiuTe BbICKa3biBaHHe B BHIEe (DOPMYJLI MCUHCIEHHS BbICKA3LIBA-
HUH U TpUBeIHTe e€ K NU3BIOHKTUBHOW HOPMasbHOH (opMme:

GHEBEPHO, 4TO €CJId noroga mnacMypHas, TO OO0XKIb HAET TOrga H
TOJIBKO TOrAd, KOrad HeT BETpa».

CocraBute Tadauuy uetuaHoct, CAIH® uw CKHD
f(z,yy,2) =~z y) VvV (=(2) | z]2).

BBINOJMHHTE MUHUMH3ALHIO Ha 3-MepHOM KyGe
1). TyzVezyzVITyzVIGTzVryzVayz.
. TYZVryzVIyzVIGTzVIyzVaeyzVryz.

PeluTh JHHeliHble PeKypPeHTHble COOTHOLIEHHS,
1). w9+t —6u, =0, ug=0,u; =1
2) Up+2 + 5un+1 -+ bun = *l, Ug = *2,?‘!1 =1



Bapuaunr 7.
Tabauuyst ucmunnocmu. Heuucienue soickasviganuil. — HJ13
Bynesor pynxyuu. Munumuszayus byiresoix QyHKyuL.

1.

[IpoBepHThb, COCTABHB TabJIHLY HCTHHHOCTH, UTO JorHdyeckas GopMmy-
Ja SBJSIETCS TOXKAECTBEHHO—UCTHHHOMH: (A @ B) - (A ~ B)

3anuunTe BbICKA3biBaHHe B BHAE (DOPMYJbl HCUHCJ/EHHUS BbICKA3bIBA-
HUH M TpUBeIHTe e€ K NU3BIOHKTHBHOH HOPMaJbHOH (opMe:

«Ecu pnst cosHeyHOH Morofbl HeOOXOAMMO OTCYTCTBHE AO0KIS, TO
s TOro, 4TOOBl MOMWIEN 0KAb, NOCTATOYHO, 4YTOOBI Moroga Oblaa
nacMypHoOH W Oe3BeTpPeHHOH».

CocraBute Tadauuy uetuaHoctd, CAIH® uw CKHD
flz,y,z)=zVza@z~(zdy) Oy

BLINOMHUTE MUHHMH3aLHI0 Ha 3-MepHOM KyOe
1), 2yZVayzVTyzVIFTZV Yz,
). TYZVryzVIyzVITzVIyzVayz.

PelinTh JAHHEHHbIE PeKYypPPeHTHbIe COOTHOLIEHHS.
D). wpio—tupir —2u, =0, ug=1,u, =3
2). Upyo + 4y +du, =1, ug=—1,u; =2

Bapuanrt 8.
Tabauysl ucmunnocmu. Heuucnenue sovickasvisanutl. — M3
bynesol pynxyuu. Munumusayus 6yiresoix pyrKiyui.

1.

[IpoBepHTh, cOCTaBHB TabJHLYy HCTHHHOCTH, 4TO Jorudeckas Gopmy-
Ja SIBJISeTCs TOXKIECTBEHHO—-HCTHHHOH: (A D B) @ (A- B) © (A- B)

3anuiukTe BhICKa3biBaHHE B BUAe (HOPMYJbl HCUHC/IEHHS BBICKA3bIBA-
HUH W TIpUBeIHTe €€ K IH3BbIOHKTHBHOH HOPMaJbHOH (opMe:

«Ecnu a6y10K0 3eqéHoe, TO, IJs TOCO YTOOBl OHO OBIJIO KUCJALIM, HEOO-
XOIHMO, YTOOBl OHO OBLIO MAJEeHBKHM».

CocraButb Tadauuy vetuHHoceT, CJAH® u CKHOD
Fla,y,2) = ~(y VoV ) Ve e -(yl).

BBIMOMHWTE MHHHMH3ALHK HA 3-MepHOM Kybe
1) 2gZVIYZVIYZVIyzZVeyzVIYz.
2). TYzVIPYzZVayzVIyzVargzVryz.

Pemutey nuHeHHEBIE PEKYPPEHTHBIE COOTHOLIEHHUS.
1) Upt2 — SU?H_] + 2U-n = (], Uy = *2, U = 2
2). Upig +BUny1 +2u, =2, ug=0,u; =1
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Tema: «Teopust rpagos»

Bapuanut 1. Heanos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BeIMOAHKUTE NOMETKY BepLIMH rpaca MeTOAOM MOMCKA B NyGHHY.
(4) OnpepenuTh YMCAO KOMIOHEHT CBSI3HOCTH rpad)a MeTONOM BblAE/eHHs
KOMTOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) HaiiTu MMHMMaJbHble MapWpyThl M3 BEPLIMHLI 7y OO BCEX BEPLIMH
rpada (puc.3), anroputm [eiikerpa. (2) Hafith MHHMManbHOe OCTOBHOe
nepeBo rpaga (puc.4), xanHbl anroput™ (aaroput™ Kpackana) v aaro-
puTM Oamxaiiero cocena (aaroputm [Ipuma).

Puc. 3 Puc. 4
3. Hcnonb3yss aaropuT™ uepenymoliMXcsl Lened, HAHTH MakcMManbHOe Mna-
pocouetanue B ABynoabHoM rpacde I = (Vp U W,,U), tme V), =
{51,592, 83, 84,55,56,87} ¥ Vo = {1,2,3,4,5,6,7}. CMexHble BepIIHHBI

B rpaje: s; — {1,2,3,6}, so — {1,2,4,7}, s3 — {2,5}, s4 — {3,5},
s5 — 11,2}, sg — {1,2,3}, s7 — {2,3,5}. HauanbHoe napacoueranue:
™= {(513 1) (32a2)a (33: 5)* (54: 3)}

4. BemosmHMTB packpacky rpaca (puc.2) no HesiBHOH cxeme (MPHONHXEHHBIH
aaropuTm). OnpeneauTb XpoMaTHuecKoe 4Mca0 rpada No NaHHOH cxeme
PACKPACKH.



Bapuant 2. Heaxos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiiti MUHMMaJbHble MaplIPyThl M3 BePIUMHbI &g A0 BCEX BepIUHH
rpata (puc.3), aaroputm Hekkerpa. (2) HaliTh MMHHManbHOE OCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxkaiiero cocena (aaroputm [puma).

Puc. 3 Puc. 4
3. Mcnonb3ys anropuT™M uepenymOLIMXCs Lenei, HaHTH MakCHMaJbHOe Ma-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 82, 83,54, 85,86,87} 1 Vo = {1,2,3,4,5,6,7}. CmexHble BepLIMHLI

B rpade: s1 — {3,2,7.6}, so — {3,2,1,5}, s3 — {2,4}, s4 — {7,4},
ss — 43,2}, s¢ — {3,2,7}, sy — {2,7,4}. HauanbHoe napacoyeraHue:
™= {(5113)1 (32a2)a (33:4): (54: 7)}

4. BouinoaHuTh packpacky rpada (pvc. 2) no HesiBHO#H cxeme (NPUOJHMKEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOe UHCA0 rpada Mo AaHHOH cXeMme
PACKpPaCKH.



Bapuant 3. Heanos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) HaiiTu MMHMMaJbHble MapWpyThl M3 BEPLIMHBI 7y 0O BCEX BEPLIMH
rpaca (puc.3), anroputm [eiikerpa. (2) Hafith MHHMManbHOe oCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxaiiero cocena (aaroputm [Ipuma).

Puc. 3 Puc. 4
3. Mcnonb3ys anropuT™M uepenymOLIMXCA Lenei, HaHTH MakCHMaJlbHOe Ma-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 52,83, 84,85, 86,87} u Vo = {1,2,3,4,5,6,7}. CMexHble BepLIHHBI

B rpaje: s; — {4,5,2,1}, s — {4,5,7,3}, s3 — {5,6}, s4 — {2,6},
s5 — 4,5}, s — {4,5,2}, s7 — {5,2,6}. HauanbHoe napacoueranue:
™= {(5114)1 (32a5)a (53: 6)~ (545 2)}

4. BoinoaHuTh packpacky rpada (puc. 2) no HesiBHO#H cxeme (NPHOJHMKEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOE UHCA0 rpada no AaHHOH cXeMme
pacKpACKH.



Bapuaunt 4. Heaxos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiiti MUHMMaJbHble MaplIPyThl M3 BEPIUMHbI Xy A0 BCEX BEPIUHH
rpata (puc.3), aaroputm Heikerpa. (2) HaliTh MMHHManbHOE OCTOBHOE
nepeBo rpaa (puc.4), xkanHeid anroput™ (anroput™ Kpackana) v aaro-
PHTM OJKKaiiero cocena (anroputa IMpuma).

Puc. 3 Puc. 4
3. Hcrnonbaysi anropuT™ depenymoLIMXcs Lened, HAHTH MakcHMalbHOe ma-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 82, 83,54, 85, 86,87} 1 Vo = {1,2,3,4,5,6,7}. CmexHble BepLIMHLI

B rpade: s; — {2,6,3.4}, so — {2,6,5,7}, s3 — {6,1}, s4 — {3,1},
ss — {2,6}, s¢ — {2,6,3}, sy — {6,3,1}. HauanbHoe mnapacoyeraHue:
™= {(3172): (32$6)y (833 1): (345 3)}

4. BoinoaHuth packpacky rpada (puc. 2) no HesiBHOH cxeme (NPHOJHMEHHLIH
anaroputm). OnpemenuTb XpoMaTHUECKOe UMCa0 rpada Mo AaHHOH cxeMe
pacKpacKH.



Bapuaunt 5. Heaxos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiith MUHMMaJbHble MaplIPyThl M3 BePIUMHbI &g A0 BCEX BEPILHH
rpata (puc.3), aaroputm Hekkerpa. (2) Halith MMHHManbHOe OCTOBHOe
nepeBo rpaa (puc.4), xkanHui anroput™ (anroput™ Kpackana) v aaro-
PHTM OJKxKaiiero cocena (anroputm Ipuma).

14 15 12

Puc. 3 Puc. 4
3. HMcrnonb3ysi aaroputm udepenymoLIMXcsl Lened, HAWTH MaKCHMa/JbHOe mna-
pocouetaHue B ABygoabHoM rpatde I' = (V) U Vo,U), rie V| =
{51, 82, 83, 54, 85,856,597} ¥ Vo = {1,2,3,4,5,6,7}. CMexHble BepIIHHbI

B rpade: s; — {3,4,1.7}, so — {3,4,2,5}, s3 — {4,6}, s4 — {1,6},
ss — 43,4}, s¢ — {3,4,1}, sy — {4,1,6}. HauanbHoe mnapacoyeraHue:
™= {(3173): ('92?4)? ('3336)a (345 1)}

4. BoinoaHuth packpacky rpada (pvc.2) no HesiBHOH cxeme (NPUOJHMEHHLIH
anaroputm). OnpeneanTh XPOMATHYECKOE YMCa0 rpada Mo NaHHOH cxeme
PACKpPACKH.



Bapuaunr 6. Meanos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) HaiiTu MMHMMaJbHble MapWpyThl M3 BEPLIMHBI 7y 0O BCEX BEPLIMH
rpaca (puc.3), anroputm [eiikerpa. (2) Hafith MHHMManbHOe oCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxaiiero cocena (aaroputm [Ipuma).

Puc. 3 Puc. 4
3. Mcnonb3ys anropuT™M uepenymOLIMXCA Lenei, HaHTH MakCHMaJlbHOe Ma-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 52,83, 84,85, 86,87} u Vo = {1,2,3,4,5,6,7}. CMexHble BepLIHHBI

B rpade: s; — {2,1,5,3}, so — {2,1,4,6}, s3 — {1,7}, s4 — {5,7},
s5 — 12,1}, s — {2,1,5}, s7 — {1,5,7}. HauanpHoe napacoueranue:
™= {(5112)1 (32a l)a (53: 7)~ (545 5)}

4. BoinoaHuTh packpacky rpada (puc. 2) no HesiBHO#H cxeme (NPHOJHMKEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOE UHCA0 rpada no AaHHOH cXeMme
pacKpackH.
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Hacnopt ®OC

Kozt 1 dopeysmi- Oranbl GOPMHUPOBAHUS KOMITCTCHIIHA
POBKa KOMIICTCHITUH
OK-1 — cmoco0- | 3Haer SI3bIK @0CTPAKTHBIX CHUMBOJIOB MAaTEMAaTHUKH, OYHMIICHHBIX OT
HOCTh K aOCTpakT- KOHKPETHOTO  COJEP)KaHUS,  JIOTHYECKYI0O  CTPOrOCTh
HOMY  MBIIUICHUIO, MaTeMaTHYECKUX METOJIOB, HX YHUBEPCAIbHOCTh, COUCTAHUE
aHAJINU3Y, CHHTE3Y. WHIYKTUBHOTO U JISAYKTUBHOTO MOXO0/0B, HAIIETICHHOCTh HA
MOUCK Pa3IMYHOTO pPOJa 3aKOHOMEPHOCTEH, YETKOCTh
(GOpMYIUPOBOK U OMPECIICHUH.
Ymeer MBICITUTh MAaTEMATHYECKUMU CUMBOJIAMH U U3JIaraTth 0a30BbIC
OTIpEICIICHUS ¥ TTOHATHUSI OCHOB Pa3JIeNIOB Kypca.
Bnaneer CIIOCOOHOCTBIO MBICITUTh MAaTEMAaTHYCCKUMH CHMBOJAMH U
CITOCOOHOCTBIO K OBICTPOMY U IIMPOKOMY OOOOIIIEHHUIO MaTe-
MaTUYECKUX OOBEKTOB B paMKax pa3J/iesIoOB Kypca M CBOEH Mpo-
(beccroHaIbHOM IEATEIILHOCTH.
OIIK-5 — T0TOB- | 3paer Ha JIOCTATOYHO XOPOIIEM YpPOBHE TEOPETUYECKHE OCHOBBI
HOCTB K UCTIOJIb30Ba- Kypca, MPaKTUIECKHUE TIOX0IbI U MPUEMBI PEIICHUS 3a/1a4 110
HUIO OCHOBHBIX (H- BCEM pazziesiaM Kypca.
3UKO-XUMHUECKHUX,
MaTtemarnucckux  u | MEET MPAKTUYECKH PeIIaTh CTAHJAPTHEIC 3a/1a49¥ Kypca, IPUMEHSTh
MHBIX  CCTCCTBEHHO- MaTeMaTHYECKUE METOJIbI NP PEIICHUH MPOPECCHOHATBHBIX
HAYYHBIX TOHSTHH H 3a/a4, COACPKATCILHO WHTEPIPETHPOBATH MATEMATHUECKUE
METOOB MU pelie- KOHCTPYKIIUH, TOHSTHUS, ONPEACICHHS, Pa3IHUYHOTO pojia 00b-
HAM  TpodeccHo- CKTBL.
HAJIbHBIX 3a/1a4. .
Bnaneer METOJIaMHU TIOCTPOCHHUS MaTeMaTHUECKUX Mojiesiel mpodeccu-
OHAJILHBIX 33/1a4 U COACPKATCILHON WHTEPIIPETAIIMH PE3Ylh-
TaTOB BBIYUCIICHHI.

No Koutponupy- KoJtb! 1 >Tams! OueHovHbIE CpeIcTBa —
eMbIe HAaMMEHOBAaHHE
1/ (hopMupoBaHUS »
pazzensl . TEeKYILIUN IPOMEKYTOUHAs
| KOMITETCHITH I
JUCITUTUTUHBI KOHTPOJIb aTTecranus
IlepBblii cemecTp (3K3aMeH)
3naer Hannyne KOHCIIEKTOB JEKIIUN U DK3. BOIPOCHI 1-
npakTrHueckux 3ausatuii (ITP-7) 3
OCHOBHI JIU-
1 . . OK-1, N/3-1 IIpoepka moMaiiHero 3a- | JK3. BOIPOCHI |-
* | HEMHOM an- YmMmeer
OIIK-5 nanus (YO-1) 3
reOpsl
Bracer KP-1 «Onpenenurenu, MmaTpunsl, | OK3. BOIPOCHI 1-
! cucrembl ypaBaeHuit» (I1P-2) 3
3Haer Hannune KOHCIIEKTOB JEKIIUN U DK3. BOIPOCHI 4-
npaktudeckux 3anstuii (ITP-7) 6
OK-1,
2 | BexTopnas VMeer NJ13-2 [IpoBepka qoMalHero 3a- | OK3. BOIPOCHI 4-
anredpa OIIK-5 nanus (YO-1) 6
Baieer KP-2 «BexropHnas anrebpa» (IIP- | Dk3. Bompocsr 4-
g 2) 6




Hannune KOHCIIEKTOB JEKIIUN U

DK3. BOIPOCHI 7-

3uact npaktudeckux 3anstuii (ITP-7) 11
Anamutnue- | OK-1, Vneer N/3-3, U/13-4 IIpoBepka nomami- | DK3. BOIPOCHI /-
3. | ckas reomer- OIK-5 Hero 3aganust (YO-1) 11
pus KP-3, KP-4 «Ilnockoctu u ipsi-
DK3. BOIIPOCHI 7-
Buageer | mble, » «JIuHUN 1 TOBEPXHOCTU» 11
(TTP-2)
Hannune KOHCIIEKTOB JEKIUI U
3Haer . OK3. Bompocskl 12
Ipezen mo- OK-1, npaktuyeckux 3anstuii (ITP-7)
4. | cnenosarens- Ymeer WJ3-5 1lpobepka fomauuHero sa- OK3. BOIpock! 12
HOCTH OIIK-5 nanus (YO-1)
Buianeer KPS «IIpenenbl yncnoBbIx nocie- IKs. Bompoch! 12
noBarenbHocteiy (ITP-2) '
DyHKIHUH. 3naer Hannune KOHCIIEKTOB JEKUUN U DK3. BOIIPOCHI
[Tpenen OK-1 npaktudeckux 3anstuii (ITP-7) 13-15
5. | GyHKuuii. ’ Veer N/13-6 ITpoBepka gjoMaiHero 3a- | DK3. BOIPOCHI
Henpepsis- OIIK-5 nanus (YO-1) 13-15
HOCTb (DyHK- KP-6 «lIpenenst pynkuuit» (ITP- | Dx3. Bompocsl
- Braneer | 5y 13-15
Huddepen- 3naet Hanuuue KOHCTIEKTOB JEKIUI U DK3. BOIPOCHI
UMAIBHO® MC- | o ¢ npaktryeckux 3ansatuii (I1P-7) 16-18
6. | uncieHue ’ Veer N/13-7 ITpoBepka fOMaIIHETO 3a- | DK3. BOIPOCHI
¢byuknui og- | OITK-5 nanus (YO-1) 16-18
HOM MepeMeH- DK3. BOIIPOCHI
HOi Bnaneer | KP-7 «IIpousBoansie» (ITP-2) 16-18
3naer Hanuuue KOHCTIEKTOB JIEKIUI U DK3. BOIPOCHI
Hecnenosa- | OK-1 npaktiueckux 3ausatuii (I1P-7) 19-22
7. | 1 nosee- ’ Vcer N13-8 IIpoBepka gjoMaiiHero 3a- | JK3. BOMPOCHI
S N——— OIIK-5 nanus (YO-1) 19-22
Briaxeer KP-8 «lccnenoBanue nmoBeneHust | DK3. BOMPOCHI
byuxrwminy (TTP-2) 19-22
Bropoii cemecTp
3naer Hannune KOHCIIEKTOB KU 1 OK3. BOIIPOCHI
DyHKIMH He- OK-1, npaktrueckux 3ausatuii (ITP-7) 23-25
8. ;I;;J;I;ifxne_ OlK.5 | YMeeT | Ompoc sHanms Teopun (YO-1) ?;_325]3 OHpOCH!
(PHIT) Bnaneer | Ompoc 3uanus teopuu (YO-1) ?;325]3 OTIpOCH!
3naer Hanuune koHCTIEKTOB JvIeKuHﬁ " OK3. BOIIPOCHI
Heompere- OK-1 npaktryeckux 3ansatuii (ITP-7) 26-28
9. | Jommbit MH- ’ Veer NJ13-9 IIpoBepka nomamHero 3a- | OK3. BOIPOCHI
rerpan OIIK-5 nanus (YO-1) 26-28
Briaxeer KP-9 «HeonpenenenHslii nHTe- OK3. BOIIPOCHI
rpam» (ITP-2) 26-28
3naer Hannune KOHCIIEKTOB JEKIHUHA 1 OK3. BOIIPOCHI
Onpenenen- | OK-1 npaktryeckux 3ausatuii (ITP-7) 29-31
10. | yprif prTe- ’ Vmeer NJI3-10 IIpoBepka qoMaIiHero OK3. BOIIPOCEI
rpan OIIK-5 3ananus (YO-1) 29-31
Brianeer KP-10 «OnpeneneHHslil HHTE- DK3. BOIIPOCHI
rpai, npunoxenus» (I[1P-2) 29-31
11. 3naer Hannune KOHCIIEKTOB JEKIIUN U DK3. BOIIPOCHI

npaktudeckux 3anstuii (ITP-7)

32-34




OOBIKHOBEH-

NJ3-11 IIpoBepka qomMaiiHero

DK3. BOIPOCHI

moie mudde- | O | VM| o amms (VO-1) 32-34
penuuaneHbie | OIIK-5 Braxeer KP-11 «/Iuddepennmanpanie DK3. BOIIPOCHI
ypaBHEHHS ypasaenusi» (I1P-2) 32-34
3naer N/3-12 IIpoBepka qoMaliHero DK3. BOIPOCHI
3ajganus (YO-1) 38-44
Hucnossie OK-1, v N/13-13 IIpoBepka JomMamiHero DK3. BOIIPOCHI
12. | dymiuno- s | " | samanua (YO-1) 38-44
HATLHbIC OTIK- KP-12, KP-13 «YHucnoBbie psiib»,
pABI DK3. BOIIPOCHI
Bnaneer | «CteneHHbI€ psibl U PUIIOKE- 38-44
aus» (I1P-2)
Tperuii cemectp
3HaeT Hannune KoHCIIEKTOB Jv1e1<u1/1171 51 DK3. BOIIPOCHI
13. | Kom6unarop- | OK-1 npaktuyeckux 3anstuii (ITP-7) 45-47
HELC CXEMEL ’ Veer N13-15 TlpoBepka qomaniHero DK3. BOIIPOCHI
(2 uac.) OIIK-5 3aganus (YO-1) 45-47
Briaxeer KP-14 «KomOuHaTopHble cXeMbl» | DK3. BOIPOCHI
(TTP-2) 45-47
3naer Hannune KoHCIIEKTOB JvIeKuI/Iﬁ 51 DK3. BOIIPOCHI
Coyuaiimbie OK-1 npakTuyeckux 3anstuii (ITP-7) 48-55
14 | coburms ’ Veer N13-16 IIpoBepka momariHero DK3. BOIIPOCHI
(4 1ac.) OIIK-5 3aJaHUA (YO-lU) 48-55
Braxeer KP-15 «Cny4aiiHbie COOBITHS DK3. BOIIPOCHI
(TTP-2) 48-55
3naer Hannune KoHCIIEKTOB JvIeKuI/Iﬁ 51 DK3. BOIIPOCHI
Conyuaiimbie OK-1 npaktudeckux 3anstuii (ITP-7) 56-62
15. | Beruns ’ Veer N/13-17 IlpoBepka JoMaIIHero DK3. BOIIPOCHI
(8 uac.) OIIK-5 sananus (YO-1) 56-62
Brianeer KP-16 «Cnyyaiinble BeTUUUHBD) | OK3. BOIPOCHI
(TTIP-2) 56-62
3naer Hanuune koHCTIEKTOB \JJ'ICKI_[I/II\/'I " OK3. BOIIPOCHI
O6paborka OK-1 npaktrueckux 3ausatuii (ITP-7) 62-69
16. | nanmbix ’ Vneer NJ13-18 IIpoBepka nomaliHero OK3. BOIIPOCHI
(4 uac.) OIIK-5 saganus (YO-1) 62-69
Braneer | Ompoc 3uanus teopun (YO-1) 2;.369]3 Onpocet
YerBepThlii cemMecTp
3naer Hannune koHCTIEKTOB \J:ICKIII/II\/'I 51 DK3. BOMIPOCHI
Matematnie- | OK-1 npakTrHueckux 3ausatuii (ITP-7) 70-73
17. | cxas noruxa ’ Veer NJ13-19 IIpoBepka nomaliHero OK3. BOIIPOCHI
(8 uac.) OIIK-5 saganus (YO-1) 70-73
Brianeer KP-17 «Maremarnueckas Jo- OK3. BOIIPOCHI
rukay (I1P-2) 70-73
3naer Hannune KOHCIIEKTOB JEKIUI U OK3. BOIIPOCHI
OK-1 npaktryeckux 3ausatuii (ITP-7) 74-80
18 Teopus rpa- ’ Vmeer NJ13-20 ITpoBepka nomaliHero OK3. BOIIPOCHI
" | doB (10 gac.) | OIIK-5 saganns (YO-1) 74-80
Bnaneer | KP-18 «Teopwus rpados» (ITP-2) K3. BONPOCE!

74-80




IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIUMI

Koa u ¢pop- | dransl popMupoBaHNs KOMIIETEH- KpHUTEpUH NMoKa3aTeJn
MYJHPOBKa | MU
KOMIICTCH-
HH
OK-1 SI3BIK A0CTPAKTHBIX | CTYJEHT JIOJDKEH: POJie- | yIOBIETBOPH-
CTOCOOHOCTS CHMBOJIOB MaTeMa- | MOHCTPHUPOBATh 00IIIee TEJILHO
ESS;& :ﬁ TUKH, OUUTIICHHBIX 3HaHUE U3Y4aeMOro Ma-
[ICHHIO, aHA- OT KOHKPETHOTO CO- | TepHana;
M3y, CHH- JIepKaHus; JIOTUYe- | 3HaTh OCHOBHYIO PEKO-
Te3y CKYIO CTPOTOCTh Ma- | MEHAYEMYIO IPOrpam-
3HaeT TEMAaTUYECKUX METO- | MO JTUCHUIUIMHBI yueo-
(moporo- | 10B, UX YHUBEpCANIb- | HYIO
BBIN HOCTB, COUYETaHHE JUTEPATYPY; YMETh CTPO-
ypo- WHAYKTUBHOTO U JIe- | UTh OTBET B COOTBET-
BCHB) JQYKTUBHOTO MOJIXO- | CTBUH CO CTPYKTYpOH H3-
JIOB, HAIIEJICHHOCTh | JIaraeMoro
Ha MOKCK pa3iny- BOIIPOCA; MIOKA3aTh 00-
HOTO pOJia 3aKOHO- 11ee BIaIeHUe MOHSITUI-
MEpHOCTEH, YeT- HBIM aImapaToM JUCIIH-
KOCTh (OPMYIUPO- | TUIHHBI;
BOK M OIIPE/ICIICHUN.
CTYIEHT JIOJDKEH: MPOJie- | XOPOIIO
MOHCTPUPOBATh JI0CTa-
TOYHO MOJHOE 3HAHUE
MaTepuana;
IPOJAEMOHCTPUPOBATD
3HaHUE OCHOBHBIX TEOpE-
TUYECKUX MOHSITHIA; 10-
CTaTOYHO
MBICIUTh MaTeMaTH-
HI0CJIEI0BATENBHO, Ipa-
yMeeT YECKHMM CHMBOTAMH | =~
(mpo- U u3jiaraTh 0a30BbIE N
CTPOWHO M3JIaraTh Mare-
JBUHY- | ONpeAeseHus U Mo- .
TBIH ) HSTHUSL OCHOB pa3jie- pHar,
IPOIEMOHCTPUPOBATH
JIOB Kypca.
YMEHHUE OPUEHTHPO-
BaThCsl B HOPMATHUBHO-
MIpaBOBOM
JUTEpATYype; YMETh Clie-
JaTh JOCTaTOYHO 000C-
HOBAHHBIE BBIBOJIBI 1O
M3JIaraeMoMy
MaTepuany
CIOCOOHOCTBIO MBIC- | CTYACHT JIOJDKEH: MPOAC- | OTIINYHO
JUTH MaTeMaTude- MOHCTPUPOBATh ITy00-
CKMMU CHMBOJIAMH U | KO€ W IPOYHOE YCBOCHHE
BJaJIC€T | CIIOCOOHOCTBIO K 3HaHUH
(BBICO- OBICTPOMY U IIUPO- | MaTepuaa; ucyepIrbiBa-
K1) KOMY 0000IIIeHHUIO JOIIIE, TTOCJIEA0BATEIILHO,

MaTeMaTHYECKUX
00BEKTOB B paMKax
pa3zesioB Kypca u

T'paMOTHO M JIOTUYCCKH
CTPOMHO




cBoel mpodeccuo-
HaJIbHOM JIeATEIIHLHO-
CTH.

W3JI0KUTh TEOpETHYEe-
CKMI MaTepuai; Ipa-
BUJILHO (DOPMYIIUPOBATH
olpesieNIeHuS;
IIPOJIEMOHCTPUPOBATH
YMEHHUSI CAMOCTOSTENb-
HOM paboThI C HOpMa-
TUBHO-

MIPABOBOM JINTEPATYPOI;
YMETb CIENaTh BHIBOJIbI
110 U3J1araéMoOMy MaTepH-
any

OIIK-5 —
TOTOBHOCTB K
HCIIOJIb30Ba-
HHUIO OCHOB-
HBIX (hU3HKO-
XUMHUYECKHX,
MaremMarnye-
CKUX M HHBIX
€CTECTBEHHO-
Hay4YHBIX I10-
HATUM U Me-
TOJOB  TIpH
peuieHuu
npodeccuo-
HaJbHBIX 3a-
Jad.

CTYJCHT JIOJDKCH: MPOJie- | YIAOBIICTBOPHU-
MOHCTPHUPOBATH 00IIee TEIHHO
3HaHHE U3y4aeMOro Ma-
Tepuana;
Ha JIOCTAaTOYHO XO- 3HaTh OCHOBHYIO PEKO-
poIIIeM YPOBHE T€O- | MEHIYyEeMYIO IIporpam-
( pPETUYECKHE OCHOBBI | MOM TUCIMIUTHHBI yueO-
3HaAcCT (I10-
. | Kypca, mpakThue- H
POTOBBII ypea, 1p yio )
ypoenp) | CKHE IOIXO/IBI i JUTEPATYPY; YMETh CTPO-
MIPUEMBI PEIICHHUSI UTbh OTBET B COOTBET-
3aj1a4 10 BCEM pa3- | CTBUH CO CTPYKTYPOU H3-
JieiaM Kypca. JaragMoro
BOIIPOCA; IMOKa3aTh 00-
11ee BiIaJICHUE TTOHATHI-
HBIM aIllapaToM JHUCIIHU-
TUJTHHBI,
CTYJICHT JIOJDKCH: IIPOJIe- | XOPOIIO
MOHCTPHPOBATH J0CTa-
TOYHO ITOJTHOE 3HAHUE
MaTepuana;
MIPAKTHUYECKH pe-
POJAEMOHCTPUPOBATH
1aTh CTaHAAPTHBIC
3HAHHWE OCHOBHBIX TEOpE-
3aJ1a4uM Kypca, mpH- N
TUYECKHUX TTOHSATHUH; J0-
MEHSATh MaTeMaTHue-
CTaTOYHO
CKH€ METOJIbI IPU
MocIeI0BaTENbHO, TPpa-
perieHuun npodeccu-
yMeeT MOTHO M JIOTHUECKH
OHAJIBHBIX 33]1a4, CO- N
(mponBu- CDKATOIEHO HETE CTpOITHO M3Narath MaTe-
HYTBI) Acp P puai,
MpeTUpOBaTh MaTe-
POJAEMOHCTPUPOBATH
MaTHYECKHE KOH-
YMEHHE OPUEHTHUPO-
CTPYKLUU, TIOHATHUS,
BaThCsl B HOPMATHUBHO-
oTIpeieNIeHus, pa3- .
MIPaBOBOM
JUYHOTO poaa 00b-
KT JUTEpaType; YMETh Clie-
’ JaTh JOCTaTOYHO 000C-
HOBaHHBIE BBIBOJIBI 110
M3JIaraeMomMy
MaTepuany
CTYJCHT JIOJDKCH: TIPOJie- | OTIMYHO
METOJIaMH TIOCTpOe- YACHT 1 P
BJIajieeT MOHCTPHUPOBATH TITy00-
.\ | HUS MaTeMaTHue-
(BBICOKHiA) KOE M IIPOYHOE YCBOCHHE

CKHUX MOJEJIEN Ipo-

3HAHUH




deccroHaNbHBIX 3a- | MaTepuala; ucyepIrbiBa-
Jlad U COJEpKaTeNb- | IOILE, IOCIEI0BATENbHO,
HOM MHTEpHpeTanuy | IPaMOTHO U JIOTUYECKU
pE3yJbTAaTOB BBIYMC- | CTPOMHO

JICHU. U3JI0KUTH TEOpeTHYEe-
CKMI MaTepHall; Ipa-
BUJILHO (DOPMYIIUPOBATH
olpeeeHuS;
IPOJEMOHCTPUPOBATD
YMEHHUSI CAMOCTOSTENb-
HOM paboThI C HOpMa-
THUBHO-

MIPABOBOM JINTEPATYPOI;
YMETh CENIATh BHIBOJIbI
0 U3JIaraeMoOMYy MaTepH-
any

TunoBele KOHTPOJIBHBIE 3aJaHUS, METOJWYECKHE MaTEpUAIbl, OIPENEIISIO-
M€ MPOIEeTypbl OLICHUBAHUS 3HaHUM, YMEHUN M HABBIKOB U (WJIN) OMBITA JIEATENb-
HOCTH, @ TaK)K€ KPUTEPUU M MOKa3aTeau, HEOOXOJUMBbIE ISl OLICHKU 3HAaHUM, yMme-
HUM, HaBBIKOB U XapaKTePU3YIOIIHE 3Tabl JOPMUPOBAHUS KOMIIETEHIIM B ITPOLIECCEe
OCBOEHUS 00pa30BaTENbHON MpOrpamMmsl, npeactasiieHsl B [Ipunoxenun 1 u [Ipuno-

JKEHUU 2.

MeToauueckue peKOMeHIANH, ONpe/IessIolie MPoueaypbl

OLCHUBAHMA PE3yJbTaTOB OCBOCHUS JUCHUIIJIMHDBI

OueHo4YHbIE CPeACTBA VIS IPOMEKYTOYHOM aTTecTalun

[IpomexxyTouHas aTTecTanys CTyIEHTOB 0 AUCHUIUIMHE «MaremaTtrkay mpo-
BOJIUTCSI B COOTBETCTBUU C JIOKAJTbHBIMU HOPMAaTUBHBIMU akTamMu [IBDY u sBisieTcs
00s13aTEeILHOM.

[IpomexxyTouHass arrecTtans U TEKYIIUM KOHTPOJIb IO JUCIUIUIMHE OCYy-
IIECTBIIACTCS C UCIOJIH30BAaHUEM OaTbHO-PEHTHHTOBOM CHCTEMBI.

[To nuctuminHe «MaremaTukay ydeOHbIM MIAHOM MIPEAYCMOTPEHBI IK3aMEHbI

B IIEPBOM, BTOPOM, TPETHEM U YETBEPTOM CEMECTPaX.

IlepeyeHb BONPOCOB /1Jisl MOATOTOBKH K 3a4€éTy B IEPBOM ceMecTpe
(nmexruit 18 yacoB, mpakTUUYECKHUX 3aHATHI 54 yaca)

Pa3nen «BekTropHasi ajiredOpa ¥ aHAJIUTHYECKAS TeOMeTPUsD)

1. Marpulipsl, onepauuu ¢ MaTpUIIAMU: CII0)KEHHE, YMHOKEHUE Ha YK CII0, YMHOXKE-
HUE MAaTpHl, TpaHCIIOHUpoBaHue. OlpenenaeHrue MUHOpa U anreOpandeckoro



10.

11.

nomonHeHus. Pa3nokeHue onpenenuteneil mo cTpoke uin cronodiry. CBoicTBa
ONpEeETUTEIIA.

Omnpenenenre 0OpaTHON MAaTPUIIbI, €€ CBOMCTBA. AJITOPUTM BBIUMCIICHUS 00paT-
HOU MaTpullbl. Pemienne cuctemMbl ypaBHEHUN MaTpuyHbIM criocoboM. Kpame-
poBckue cucrteMbl. Teopema Kpamepa pemenust CJIAY. Pemenue CJIAY merto-
noM Kpamepa.

Onpenenenre 06a3ucHOro MUHOpa U panra Marpuiisl. Teopema Kponekepa-Ka-
neJuti. DJIeMEHTapHbIe TTpeoOpa3oBaHus CTPOK U ctojbmoB. Pemenne CIIAY
MeroaoM ["aycca (mpsiMoil 1 0OpaTHBIN XO).

JIuHeiiHple onepalyy ¢ BEKTOPaMH: CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCJIO, €AMHUYHBIA BeKTOp. CKalspHOE MpOou3BeneHHE BeKTOpoB. CBoiicTBa
CKaJIIPHOTO IpOM3BeeHUs. [[enenne oTpe3ka B 3aJaHHOM OTHOILICHUU.

JlekaptoBa cuctema koopauHaT. KoopanHatsel BEKTOpOB. PaccrosiHne Mexny
AByMst ToukaMu. Paguyc BekTop. 3ameHa 6a3uca. KoopuHaTel BEKTOpa B HOBOM
0asuce. Marpuibl 3aMeHa 6a3uca Npu napajuieIbHOM IIEPEHOCE U TOBOPOTE Ha
OIIPEAECIICHHBIN YroJl.

Ornpenenenue BEKTOPHOTO MPOU3BeIeHNS. BEKTOpHOE TPOU3BENECHUE B KOOPIH-
HaTHOU dopme. CBOMCTBA BEKTOPHOTO MpousBeaeHus. [IpaBas u neBast Tpoiika
BekTOpoB. [lmomans TpeyronmpHuka. CmemanHoe mnpousBenaeHue. CBoiicTBa
cMmeniaHHoro npousBeneHuss. O0beM mapasuieNienumneia Kak MOAyJIb CMeIllaH-
HOT'O MPOU3BEACHUS.

[TapameTprueckoe ypaBHEHHE NPsIMOM IUHUU. Pa3zpemieHHOe ypaBHEHHUE Ips-
MOW OTHOCUTEIIBHO OpJMHAThI. YPaBHEHUE MPSIMOU, MPOXOASAIICH depe3 JBE
TOYKHU. YpaBHEHUE MPSMOU JTUHUM B O0Tpe3kax. O0uiee ypaBHEHHE PSIMOU JU-
Hun. HopManbHOE ypaBHEHHE NPSIMOM JIMHUU.

[TapameTpuueckoe ypaBHEHUE IUIOCKOCTH. BEKTOpHOE ypaBHEHHE MIIOCKOCTH.
VYpaBHeHUE TIIIOCKOCTH, MPOXOsIIei yepe3 Tpu Touku. OOiiee ypaBHEHUE
iockoctd. HopmalibHOE ypaBHEHHE IMUIOCKOCTH. Y CIIOBUE MapajuieIbHOCTH
IBYX IUIOCKOCTEH. Y ClloBUE NIepecedeHtsl TpeX MIOCKOCTE B OJJHON TOUKE.

[Ipsimast TMHUA KaK IIepeceueHue IBYX MIocKocTel. [lapamerprdeckoe ypaBHe-
HUE IPsSMOW JIMHHUHM. BEKTOpHOE ypaBHEHUME NpsiMOM JIMHUU. PaccrositHue ot
TOYKH JI0 TUIOCKOCTH, 3aJJaHHOW BEKTOPHBIM ypaBHEHUEM. PaccTosiHuEe OT TOUKH
J10 IPSIMOM JINHUU HA TUIOCKOCTHU U B IIPOCTPAHCTBE.

PaccrosiHre OT TOUKM 0 MIIOCKOCTH, 3aJJaHHOM BEKTOPHBIM ypaBHEHHEM. Pac-
CTOSTHUE MEXIY NPSAMBIMU (CKPEIIMBAIOIIUMUCS) JIMHUSMHA B MPOCTPAHCTBE.
Brruucienue yrna Mexay NpsSMbIMA JIMHUSIMHU. Y CJIOBHS MapajjieIbHOCTU U
MEPHEHIUKYJISIPHOCTH TIPAMBIX JTUHUM.

OO6mwmii BUJ ypaBHEHHUS BTOpOro nopsiaka. [Ipusenenre kK KAHOHUYECKOMY BUJTY
KPUBOM BTOPOTO MOpsiika (MOBOPOT U MapaylienbHbI nepeHoc). Kpusbie BTO-
poro mopsiaKa: 3JUIMIC, Tunepbosna, napadona. [loctpoenne kKpuBbIX, CBOWCTBA
KpPUBBIX.



12,

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Pasznea «Beaenne B MaTeMaTnuyecKuil aHAJIU3)

[Ipenen uucioBol MocCIeAOBaTEILHOCTH. beckoHeyHo Maibie (0.M.), Oecko-
HEYHO Oobime (6.0.) M orpaHUYEHHBIE MTOCien0BaTeIbHOCTH. CBOMCTBA 0.M. U
0.0. mocnenoBarenpHOCTEH. HeompeeneHHbIe BRIPAKCHUS, PACKPBITHE HEOTIPE-
neneHHocred. CTaHIapTHBIEC ClTydad PacKpBITHs HEONPEAEICHHOCTEH: 1eJieHne
MHOTOYJICHOB, SKBUBAJICHTHBIC BRIPAXKCHHUS, YAAICHUE KOpHEH. BTopoii 3ameya-
TEJBHBIN Mpeed.

[Tpenen pyukuuu. [Ipenen cnesa u npexaen cupasa. 3aMeHa IEPEMEHHBIX B Ipe-
nenax. IlepBelil 1 BTOpoii 3ameydaresbHble npeaesbl. CeacTBUs MPEAEIIOB.

beckoneuHo Manbie 1 0eCKOHEUHO O0JbIKe BeTnunHbl. CBOWCTBA OECKOHEYHO
MaJbIX U OECKOHEUHO OOJIBITUX BEJIUYHH. JKBUBAJICHTHOCTHh (YHKIIUN (Oecko-
HEeUHO MAIbIX 8euyul). DKBUBATICHTHOCTD JIEMEHTAPHBIX (hyHKIMA. Berauciie-
HUE TIPEICIIOB C TIOMOIIHIO0 SKBUBAJICHTHRIX OCCKOHEYHO MAJIBIX BEJTUYHH.

Omnpenenenue HenpepsiBHOCTH GYHKIIMU B Touke. Touku paspeia. Kinaccudu-
Kalus TOYEK pa3pbiBa. TOUKH pa3pbiBa IEPBOro poAa U BTOporo pona. Haxox-
JIEHUE TOYEK pa3pbiBa GYHKIIMU OJTHOM repeMeHHoi. CBOMCTBA HENPEPHIBHBIX
¢bynkuuii Ha otpeske. Teopema Beitepmitpacca. Teopema bonbiiano-Komu.

OnpeneneHre NMPOU3BOJAHOM (YHKIHMHM OJHOW mepeMmeHHoU. Juddepenmman
(GYHKIIMHU KaK JTUHEHHAas 9acTh NpHupalieHus QyHKIun. I'eoMeTpuiecKuii CMBICI
npou3BoHOM U nuddepenHnnana GyHKIUKH. YpaBHEHHE KacaTelbHOW K Ipa-

¢uKky GyHKIMH.

O6uue npaswia auddepenupoanus. [IpousBogHas CIOKHONW (QYHKIIHH.
Huddepenunan cnoxuoit pyHkunu. CBONCTBO HHBAPUAHTHOCTU AU depeHIu-
ana nepsoro nopsaka. [IpousBognas o0patHol GyHKIMKM; QYHKIMH, 3aJaHHOM
napaMeTpuueckd, 3aJaHHoN HesiBHO. Jlorapudmuyeckoe auddepeHnnpoBaHue.

[Ipou3BoaHbIE BBICIIMX MOPSAAKOB. BTOpas mpous3BoAHAs CIOKHOM (PYHKIUH,
3aJIaHHOM MapaMeTpudecku, oOpaTHoU GyHKIMH. PackpbiTHe HEONpeaeIeHHO-
crer no npasuiy Jlonurand. [IpuBenenue paznuyHOro poaa HEOINpPEIEIEHHO-
CTEH K HEOINPEIEICHHOCTH IpaBuiia Jlonurars.

®opmyna Teitnopa, mpumepsl pasznokenusi. OctaTounbiit uieH Gopmynsl Tei-
nopa B ¢hopme Ileano u Jlarpanxka.

Teopems! o cpenneM it auddepeHupyeMbix GyHKui: Teopemsl M. depma,
M. Pous, JI. Jlarpanxka, O. Komm.

[IpuzHak MOHOTOHHOCTH (GyHKIMH. OThICKAaHUE HAUOOJIBIINX U HAUMEHbIINX
3HaueHuil ¢pyHkuuu. HeoOxonmmoe ycioBHe sKCTpeMyma — MOJ03PUTENIbHbBIE
TOYKH Ha SKCTPEMYM

JlocTaTo4Hble CTPOroro AKCTpeMyma ¢ IpUMEHEHUEM MTEPBOIl U BTOPOM MPOU3-
BojHOM (yHKIMU. Beimyknocts. Touku neperuda. OnpenerneHue aCUMITOTHI:
BEpPTUKAJIbHBIE U HAKJIOHHbIE. O011as cxema NoCTpoeHUs TpapuKoB HyHKIIUMA.
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IlepeyeHb BONPOCOB /ISl MOATOTOBKHU K 3a4€éTy
BO BTOPOM ceMecTpe

(mexuuii 18 yacoB, MpakTUUECKUX 3aHIATHH 36 4acoB)
Pa3znen « DyHKUMH HECKOJbKHUX MEPEeMEHHbIX)»

[TonsiTHe PYyHKIIMU HECKOJIBKUX NTepeMeHHbIX. DyHKIIMS IBYX U TPEX HE3aBUCH-
MBIX TiepeMeHHbIX. O0nacTh onpenenenus ¢dyHkuuu. Jlunuu ypoBHa. [loBepx-
HOCTU ypOBHS (yHKIMH. YacTHbIe MPOM3BOJHBIC TepBoro nopsaka. I[lomxHoe
npupaiienne QyHKIUY, MOIHbIN auddepeniman GyHKIUN ABYX EPEMEHHBIX.

DKCcTpeMyM (QYHKIMH IBYX TIEPEMEHHBIX. AJITOPUTM HAXOXKICHUS HANOOIIb-
IIETO ¥ HAMMEHBITIETO 3HAYCHNN (DYHKIINH JIBYX TIEPEMEHHBIX B 3aMKHYTON
OTpaHUYCHHON 00JIaCTH.

VY cnoBHbBIN S3KCTpeMyM QYHKIUU JBYX NepeMeHHbIX. DyHkuusa Jlarpanxa.

Paznen «AnTerpaabHoe ucuucjieHue QyHKUMHA OJHOU NepeMeHHOoD

[Tonsitue mnepBooOpasHoil ¢yHkuuu. Heompenenenusii uHTerpan. Cassb
Mexay nuddepeHpoBanueM U uHTerpupoBanueM. CBoiCTBa HEOIIPEICIICH-
HOTO MHTETpaJia (MpaBujia UHTETPUpOBaHus). TalauIia OCHOBHBIX MHTETPAJIOB.
HenocpencrtsenHoe mHTerpupoBanue. MHTerpupoBanue 3aMeHOM I€pEeMEH-
HOM.

®dopmyrna UHTErpUpOBaHUA 0 YacTsIM. OCHOBHBIE MOJABIHTETpaJIbHbIE (PYHK-
LUH, U1 KOTOPBIX MCIOJB3YETCS METOJ MHTErpUpOBaHUs Mo yactam. IIpo-
creitimme Apoou yeThipex TunoB. [IpaBuna uarerpupoBanus. MuTerpupoBanue
palMOHANIBHBIX OO C TOMOIIIBIO PA3JI0KEHUS HAa MpOCTeuIe apodu (Me-
TOJ HEONPEIEIEHHBIX KOA(DPHUIIUEHTOB).

WHTerpupoBaHue MpOCTEUIINX UPPALMOHANBHBIX (DYHKLIHMA (TpPU OCHOBHBIX
ciyydasi). IHTerpansl oT CMHyca, KOCMHYCa, TAHT'€HCAa U KOTaHT'eHca. Y HUBep-
CaJIbHasi TPUTOHOMETPUYECKas MOACTAHOBKA. OCHOBHBIE 3aMEHBI.

OnpeneneHHblil HTHTErpall, Ero TEOMETPUUECKUN cMbIC. TeopemMa cyIliecTBo-
BAaHMS ONpPEJIEIEHHOro nHTerpaisa. OCHOBHBIE CBOMCTBA OMPEAECICHHOTO UHTE-
rpana. OnpeneneHHbld HHTErpai Kak GyHKIMs BepxHero npenena. Gopmyra
Hrrotona Jleitonuna. MaTerpupoBanne 3aMeHON MEPEMEHHBIX B OIPEICIICH-
HOM uHTerpasie. @opMysa HHTETPUPOBAHUS 110 YACTSAM B OIIPEAEIICHHOM UHTE-
rpase.

Boruncnenue miomaan KpUBOJIMHENHOM Tpanenyy. Berdrciienue o0beMOB Tel
BpAILICHUS.

Omnpenenenne HECOOCTBEHHBIX HMHTETpasioB. CXOASMIMIICS U pacXOoAsIiuiics
HecoOCTBeHHBIM MHTErpai. HecoOcTBeHHbIE MHTErpajbl MEPBOIO U BTOPOTO
pona. ITpusHaku cpaBHEHUS.
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Pasznea «/{u¢ppepeHunanbHbie ypaBHEHUA»

Huddepenunansubie ypaBHeHHs TiepBoro nopsijaka. 3anaya Komu. Teopema
CYILIECTBOBaHMS M eIMHCTBEeHHOCTH 3aauu Komu. [Tonsitue 06 o6miem, yact-
HOM M 0cOOOM perieHusix auddepeHanbHbIX ypaBHEHHH. MeToT N30KIUH
petenus AuddepeHuanbHbIX YpaBHEHHM.

JuddepeHunanbHble ypaBHEHUS IEPBOIO MOPSAIKA C pa3AeSIOUIMIMUCS Mepe-
MeHHbIMU. OnipezienieHue OAHOPOAHOro AU PEepeHInaNbHOIO YpaBHEHUS IIep-
BOI'O Mopska. Meron pemeHus.

OnpeneneHue JTUHEMHOTO ypaBHEHUs NMEPBOTO MNOpsaKa. MeToj pelueHus.
VYpaBHeHue bepHyiu, ero peuexue.

Juddepennnanbabie ypaBHEHUS BBICIINX TOPSAKOB, TOMYCKAIOIINE MOHMKE-
HUE MOPSAIKA.

Jluneitasie ogqHOpOAHBIE TU( G EepeHITHATBHBIC YPABHEHUS C IIOCTOSTHHBIMH KO-
aureHTamu.

Jluneiinpie HeoHOPOAHBIC MU DepeHIInanbHbIe YpaBHEHUSI BTOPOTO MOPsIKa

C MOCTOSIHHBIMU KO3 (UIIMEHTAMH U MPABOM YaCThIO CIEIUATIBLHOTO BUA.
Paznen «HucaoBbie 1 QyHKIUOHAJIBbHBIE PAABD)

[Tonarue uyncioBoro psana. CXoquMocTb U cyMMa psiia. J{eicTBus ¢ psIaMH.

PSII[BI C IIOJIOKHUTCIIbHBIMH YJICHAMM. H€O6XO,Z[I/IMblﬁ IIpU3HaK CXOAUMOCTH
YUCJIOBOIO psaa. FapMOHI/I‘IGCKI/Iﬁ PAL.

CaoiicTBa cxomamuxcs psaaoB. [I[pu3Haku cXOAMMOCTH: IPUHIMII CPABHEHHS],
npu3Hak cxoaumocTtu Jlamambepa, npusHak cxonumoctu Ko, nuHTErpasib-
HBII IpU3HAK cxoaumocTtu Komm.

3HakonepeMeHHbIe pssibl. AOCOJIIOTHAS U yCJIOBHAas CXO0AUMOCTh. CBOMCTBA
aOCOJIIOTHO CXOISAIIUXCS PSAOB. 3HaKouepenyrowmuecs paasl. [lpusnak Jleno-
HULA.

[Tonsitue pyHkroHansHOTO psiga. PaBHoMepHas cxoaumMocTs. [Ipu3nak Beii-
eplirpacca.

[Tonsarue crenendoro psaaa. Teopema Adens. OnpeneneHue paanyca CXoIuMo-
CTH CTENEHHOTO psijia. CBONMCTBA CTENICHHBIX PSJIOB.

[Tpumenenue psiioB K MPUOIMKEHHBIM BBIYUCICHUSM 3HaUYCHUN (DYHKIIUH.

IlepeyeHb BONPOCOB /1Jis1 MOATOTOBKH K 3a4€éTy B TPeTheM ceMecTpe

(ytekuu 18 yacoB, MpakTUYECKUX 3aHITHI 36 4acoB)
Paznesn « KomOuHATOPHBIE CXEMBbD»

[IpaBuio cymmsl. [IpaBuno npousBeneHus. PasMelienus ¢ mOBTOPEHUAMU, pas3-
MetieHus 0e3 moBTopeHuid. [lepectaHoBKY, IEPECTAHOBKH C TOBTOPEHUSIMU, CO-
YETaHUsl, COUYECTAHUS C IIOBTOPEHUSIMU.
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bunom HetoTona, nonunomuansHas ¢popmyia. CBoiicTBa OMHOMHHAIBHBIX KO-
3¢ (HULHEHTOB, BBIUNCICHUE 3HAYEHUM Pa3IMYHBIX CyMM OMHOMMHAJIBHBIX KO-
3¢ PUIUEeHTOB.

[TpousBogsmue Gpynkimu. Onepaiyy ¢ MPOU3BOASAIIUMA (GYHKIMSIMU: JTUHEHHBIC
oriepaliy, CJIBUT Havajia BIIEBO—BIIPABO, YACTHYHBIC CYMMBI, JTOTIOJIHUTEIILHBIC Ya-
CTUYHBIC CYMMBI, U3MEHEHHE MacITaoa.

Pa3pgean «Teopusi BeposiTHOCTEI

Knaccuueckoe onpenenenue BeposiTHOCTH. [lonsitue coObitusi. CooTHOIIEHUE
COOBITHS M DJIEMEHTAPHOTO COOBITHSI. [IpOCTpaHCTBO AIIeMEHTapHBIX COOBITHH.
['eometpuyeckas unreprpetanus coobrtuii. Cymma, mpousBeIeHUE U Pa3HOCTh
coObITHI. YHUBEpcaabHOE COOBITUE, JOMOJHEHUE (OTPUIIAHKUE) COOBITHS, Iy-
cToe (HEBO3MOXKHOE) coObITHE. HeCOBMECTHBIC COOBITHS.

Anrebpa coObiTuii (MHOXKeCTB) OOBEKTHI alreOphbl, OCHOBHBIC OIEpaIluy aj-
reOpbl, 3aMKHYTOCTb OIepaiuii. AKCHOMBI alnreOpbl COOBITUH.

TeopeMa ciokeHUsI BEPOATHOCTEN HECOBMECTHBIX coObITHMH. Teopema cioxe-
HUS BEPOSITHOCTEN COBMECTHBIX COOBITHA.

AKCHOMaTHYECKOE ONPEACICHNE BEPOATHOCTU. AKCHOMBI BEpOoSITHOCTH. CBOM-
CTBa BEPOSATHOCTH. Y CIIOBHAsI BepOsSITHOCTh. He3aBucumocTs coObiThii. Teopema
cnoxxeHus. Teopema yMHOKEHUS.

[Tonnas rpynna coosituii. @opmyna nonHoi BeposrHoctu. Popmyna baiteca
(Teopema runores).

JIMCKpEeTHOE BEPOATHOCTHOE MpOCTpaHCTBO. OrnpenesieHue CiydyalHOW BeJu-
YrHbI. YUCTIOBBIC XapaKTEPUCTUKU citydailHbIX BeanunH: M[X], D[X]. I'eomer-
puueckoe pacnpeaenenue. OnpeaeneHrue BEpoSITHOCTHOTO MPOCTPAHCTBA U CITY-
yaiiHou BenuuuHbl. Hatitu M[X], D[X]. CBoiictBa M[X] u D[X].

[TocenoBaTenbHOCT, HE3aBUCHUMBIX HCHBITaHUW bepHymu. buHOMuanibHOE
pactpenenenue B(n,k,p). Moaens OMHOMUABHOTO pacipeieNIeHUs] Kak CyMMBbI
N HE3aBHUCHMBIX OJMHAKOBO PAaCHpPEACICHHBIX CIy4aWHbIX BEIWYMH. Haitu

M[S_n] u D[S _n].
HepapenctBo YeObliieBa v 3aKOH OOJIBIITNX YKUCEIT (BHIBOJIBI).
HenpepriBHbIe ciydaiiHble BETUYMHBL. MOJ1€Tb BEPOATHOCTHOTO IPOCTPAHCTBA

PABHOMEPHOTO paclpeiesICHHs ClIydyalHOW BEJIMYMHBI Ha OTpe3ke [a,b]. BeiBog
dbynkuu pacnpeaenenus u mwiotHoctu. Haiitu M[X] u D[X].

Hopmansnoe pacnpenenenne. OyHKIus pacnpenesieHuss U IOTHOCTh, HAUTH
M[X] u D[X].

JlokanbHas npejenbHas TeopeMa JJisi ONHOMHUAILHOTO pacipeaesieHust (JIOKalb-
Has TeopeMa Myaspa-Jlamnaca — Toiapko GopmynupoBka). aTerpansHas Teo-
pema Myaspa-Jlamiaca (BbIBOI), yCIOBUSI UX TPUMEHUMOCTH.
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Pacnipenenenue [lyaccona (BbIBO/) — Kak MpeAEIbHBIN Cydail OMHOMHUAIBLHOTO
pacnipenenenus B(n,k,p). CoiicTBa mpocTeiiiero moroka COOBITUH: CTaIMO-
HapHOCTb, OPJIMHAPHOCTD, O€3MOCIeACCTBHE.

[TokazarenbHoe pacrnpenenenue (BeiBoja), M[X], D[X], pyHKIMsS HaASKHOCTH.

Kosapuanus. Koaddunuent koppensiuuu. JInHeitHas 3aBUCUMOCTh CITy4ailHBIX
BenuurH. CpeIHeCTaTUCTUYECKasl TapHast PErpeccusl.

Pasznea «MaTremarudyeckasl CTAaTUCTUKA»

3amaun MaTeMaTH4ecKou ctaTucTuku. Teopus BeIOOpouHOTO MeToaa. Cruiom-
HbI€ ¥ BBIOOpOUYHbIE HaOMtoeHus. ['eHepanbHas COBOKYIHOCTb, BBIOOpa U3 re-
HEpaJIbHOM COBOKYMHOCTH. Bapuanrionnslit psin BbIOOpku. [lopsiikoBbie cTaTu-
CTUKU. DMnupuueckas QyHKIUs pacnpeneneHus. ['mcrorpamma, mojJuroH ya-
CTOT.

Bb160pouHbIe XapaKTEpUCTUKHU CITYyYalHbIX BEJIMYMH: MATEMATUYECKOE OKUAA-
Hue u aucnepcust. OnpeneseHne HECMENIEHHON U COCTOSTEIbHOM OLICHKH TTapa-
METpOB pacnpeaeneHuit. [lokasaTe, 4To cTaHIapTHBIE (UCHOJIb3yeMbIE Ha MPaK-
THKE) OLUEHKH (CTATUCTUKH) MAaTEMaTUUYECKOTO OKUJAHUSA U JTUCIIEPCUU SIBIIS-
FOTCSI HECMEILIEHHBIMU U COCTOSATEIbHBIMH.

INamma QyHkuMs, Xu-KBajpaT pacnpeaeienue, pacupeaeneare CThIoAeHTa.

ToueuHass u MHTEpBaJIbHAS OLCHKU. /[oBepUTENbHBIA HHTEPBaN. JloBEpUTEND-
HBbI MHTEPBAI Ul OLICHKA MAaTeMaTUYECKOIO OXKHMIAHWSA U JUCIEPCUU HOP-
MaJIbHOT'O PacCIIpeIEIICHHUs.

Cratuctuueckue runore3bl. OmuOKA NEPBOTO U BTOPOTO poja. Y POBEHb 3Ha-
yumoctu. Kpurepuit xu-kBaapar [lupcona.

[TpoBepka runoTe3sl 0 HOPMaJIbHOM PACTIPEICTICHUN TeHEPAIIBHOW COBOKYITHO-
CTH.

Bribopounoe ypaBHeHue perpeccuu. HaxoxxneHnue mapameTpoB BRIOOPOYHOTO
ypaBHEHUS IO HECTPYNITUPOBAHHBIM JJAHHBIM. MeTO 1 HAMMEHBIIINX KBAIPaTOB.

[Tapubiii k03hPUIUEHT KOppesIK, ero cBolcTBa. MccienoBanue ypaBHEHUS
perpeccuu.

IlepeueHnb BOMPOCOB IS MOATOTOBKH K 9K3aMEHY B Y€TBEPTOM
cemecTpe

(ytekuu 18 yacoB, MpakTUYECKUX 3aHATHI 36 4acoB)

Pasznen «cuunciaenne BLICKA3LIBAHUI)

1. Tabnuibl ICTUHHOCTHU OyJeBbIX GyHKIMH. Onepanuu 3aMeHbI IEPEMEHHBIX U CY-

2.

nepno3uiuu. [Ipuopurer onepanuii (OyneBbIX PyHKIHMIT) B IOTHUECKUX BbIpaXke-
HusAX. CMbICIOBast HHTEpIIpeTalust OyaeBbIX (QYHKIIUH.

Anrebpa bynsa. Onepanuu anreOpsl byns. Akcuomsr OyneBoit anreopsl. [[u3b-
IOHKTHUBHBIE U KOHBIOHKTHUBHBIE (POPMBI OYIIEBBIX (DYHKITHIA.



10.

11.

CoBepItieHHbIC TU3HIOHKTUBHBICE W KOHBIOHKTUBHBIE (DOpPMBI OYyJeBbIX (DyHK-
1. Teopemsl o npuBeaeHuu 0yneBbix GyHkiuii k CIH® u CKH®. CriocoOsr
NpUBENICHUS K CTAaHAAPTHBIM (hopMaM OYJIeBBIX (yHKITHIA.

Knaccudukanus nsondnsix HabopoB. ['eomeTpuueckas HHTEpIpeTaus 3a1a4u
MUHUMU3AIUHU O0ylieBbIX QyHKIMI. OCHOBHBIE ITPaBUIa MUHUMU3AIUU OYJIEBBIX
(GyHKIMNA B TEOMETPUYECKON MHTeprpeTanui. MuHuMu3amnus OyJneBbIX mepe-
MEHHBIX 3-X MEePEMEHHBIX.

Pasznea «Teopus rpagoB»

(Ocnosnvle onpeoenenust) lpencrarnenus rpad)oB: MaTpuilia CMEKHOCTH, MaTpUIla
MHIIMACHTHOCTH, MaTpHUIla BECOB, CIIMCOK pedep rpada, CTPYKTypa CMEXHOCTH.
OpuentrpoBaHHbIN Tpad, moarpad, nceBaorpad, mpocToi rpad, JOTMOTHATETLHBINA
rpad, miockuit rpad. CMEXHOCTh W MHIMICHTHOCTh BEpLIMH M pedep rpada,
Mapuipyt (myTh) Ha rpade, Uenb, LUK, TPOCTask LENb U [IUKJI, TAMUJITOHOBBI LIETIN
Y IUKJIBL. [lepeBo, Jec.

[TonsiTHE OTHOILIEHUSI SKBUBAJICHTHOCTH. KOMIIOHEHTBI CBA3HOCTH. AJITOPUTM BbI-
JIeTIEHNs] KOMITIOHEHT CBSI3HOCTH (MHOKECTBEHHOE OITUCAHUE).

Oiineposbl rpadbl. DiNIepoBkl LIENH U UKL Teopema Diiepa 0 CylleCTBOBaHHUE
DOitnepoBa 1yt Ha rpade.

Onpenenenne 0CTOBHOTO AepeBa. /KaaHblii anrOpuTM MOCTPOEHHUSI MUHAMAJIbHOTO
OCTOBHOTO JiepeBa. MHOXECTBEHHOE OINMCaHUE aaropuTMoB. CI0XXHOCTH ajro-
pUTMa ITIOCTPOEHNS MUHUMAJIBHOTO OCTOBHOTI'O JIEPEBA.

Kparuaiinme nytu Ha rpade. AJTopUT™M ONpeeieHrs MUHUMAITLHOTO PACCTOSIHUS
MEXy BEPIIMHAMHU B MPOCTOM Oprpade ¢ HeOoTpULATEIbHBIMA BecaMu. MHOXke-
CTBEHHOE ONMCAHUE AITOPUTMA, CIIOKHOCTh aITOPUTMA.

JBynonbubie rpadbl. Onpenenenue npynosibHoro rpada. Heobxomumelie u nocra-
TOYHBIE YCIIOBUS CYIIECTBOBAHUS IBYI0IBHOTO Tpada. [Tapocoderanus. Aaropurm
YyepeTyroIuXcs Lenei 11 onpeaAeeHns] MaKCUMAJIbHOTO MapOCOYETaHMS.

Knuku, He3aBrcuMble MHOXKECTBA. Xpomarudeckue rpadbl. HesiBHas packpacka
BepimH rpada. OnTumarnbHas packpacka — Meto Mary.

Kpurepuu ouenku

10086 6anoB — ecnu OTBET MOKa3bIBAET TTTyOOKOE U CHCTEMAaTUIECKOE 3HA-

HHE BCEro NPOrpaMMHOI0 MaTepuaia U CTPYKTypbl KOHKpETHOTro Bonpoca. CTyAeHT

JEMOHCTPUPYET OTUETIMBOE M CBOOOJHOE BJIAJICHUE KOHIIENTYaJIbHO-TIOHATUWHBIM

anmnapaTtoM, HayYHbIM SI3bIKOM U TEPMUHOJIOTHENH COOTBETCTBYIONICH Hay4YHOH 00ia-

CTH. 3HaHHUE OCHOBHOM JIMTCPATYPbI U 3BHAKOMCTBO C JJOIMOJIHUTCIIbHO PCKOMCH/I0OBAH-

HOM uTepaTypoil. Jlornyecku KOppeKTHOE U YOeAUTEIbHOE U3JI0KEHUE OTBETA.

8576 0anoB — 3HaHME Y3JI0BBIX MPOOJIEM MPOTPAMMbl 1 OCHOBHOTO COJIEP-

JKaHus JICKOMOHHOI'O KypCa, YMCHHUC IIOJIb30BATbLCA KOHHCHTyaHBHO-HOHHTHfIHBIM



amnmapaToM B MPOIECCEe aHAJIM3a OCHOBHBIX MPOOJIeM B paMKax JaHHOW TeMbl. B 1e-
JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCEI/1a TOYHOE U apTyMEHTUPOBAHHOE U3JI0KEHUE

OTBCTA.

7561 Gannm — ¢parMeHTapHbIe, TOBEPXHOCTHBIC 3HAHUS BAKHEHIINX pas3fe-
JIOB TIPOTPaMMBI M COJEp>KaHUs JEKIIMOHHOTO Kypca; 3aTpyJHEHHs C MCIOJIb30Ba-
HHEM HAay4HO-TIOHSATUHHOTO ammapara U TEPMUHOJIOTUH Y4eOHOW AUCIUILTUHBI; Ya-
CTUYHBIC 3aTPYJAHEHUS C BBINOJHEHHEM IPEIyCMOTPEHHBIX MPOrPaMMON 3aJaHHii;

CTPEMIICHUC JIOTHYCCKU OIMPCACIICHHO U IMOCIICAOBATCIIbBHO U3JIOKHUTH OTBCT.

60-50 GaymoB — He3HaHUE, THOO OTPHIBOYHOE MPEICTABIICHNE O JAHHOU TTPO-
Oneme B paMKax y4eOHO-IIPOTPaMMHOTO MaTepraia; HEyMeHHE UCTIOIh30BaTh TOHS-

TUMHBIN arrnapar; OTCyTCTBUE JIOTHYECKON CBA3U B OTBETE.

KpnTepml BBICTABJICHUA OLCHKHU CTYACHTY Ha 3auyeTe/IK3aMeHe

Ouenka
Banabl
3auera/
(pefiTuHroBOMH TpedoBanus K chopMUPOBAHHBIM KOMIIETEHIIUSIM
onericH) IK3aMeHa
(crarmapTHas)

100-86 «3aumenoy/ OlnieHKa «OTJIMYHOY» BBICTABJISETCS CTYJEHTY, €CJIU OH TJIy-

«OMAUYHO) O0KO M MPOYHO YCBOWJI MPOTPaMMHBIN MaTepuai, UCUEPIIbI-
BaroIlle, NOCIEN0BATEIBLHO, YETKO U JIOTUUYECKH CTPOMHO €ro
M3J1araeT, yMeeT TECHO YBS3bIBATh TEOPHIO C MPAKTUKOM, CBO-
00IHO crpaBiseTCs ¢ 3aJa4aMi, BOIPOCAaMH U IPYTUMHU BH-
JlaMU IPUMEHEHUS 3HAaHUM, IPUYEM HE 3aTPYIHSETCS C OTBE-
TOM NP BUJOU3MEHEHUHN 3aJJaHUI, HCTIOJIB3YET B OTBETE Ma-
Tepuaja MOHOTPAPUIECKOI JIUTEpaTyphl, MPABIIBHO 000CHO-
BBIBACT IMPHUHATOE pEIIEHUE, BIALEET PasHOCTOPOHHUMHU
HaBBIKAMHU U IIPUEMaMU BBIIIOJHEHUS [IPAKTUYECKHUX 3aa4.

85-76 «3aumenoy/ O1eHKa «XOpOIIIOY» BBICTABJISETCS CTYICHTY, €CJIU OH TBEPAO

«xopoutoy 3HAET MaTepuall, TPaMOTHO U [0 CYILIESCTBY MU3J1aract €ro, He
JIOITYCKasi CYLIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIIPOC,
MPaBUIBHO NMPUMEHSIET TEOPETUUECKUE TIOJIOKEHUS IIPU pe-
IIEHUH MMPAKTHYECKUX BOMPOCOB M 33]1a4, BIIaZIc€T HEOOX O T~
MBIMH HaBBIKAMU U IIPUEMAMHU UX BBIITOJHEHUSA.

75-61 «3aumenoy/ OneHka «yJIOBJIETBOPUTEIIBHO» BBICTABIAECTCS CTYAEHTY,
«y00671em60- €CJIM OH UMEET 3HAHUSA TOJIBKO OCHOBHOI'O Marepuaia, HO He
pumenbvro» YCBOMJI €r0 JIeTajel, JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO

MpaBUJIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOTHUECKOH IO-
CJIEAOBATEIIBHOCTU B U3JIOKEHUU IPOrPaMMHOI0O MaTepuala,




HCIBITBIBACT 3aTPYAHCHUA IIPU BBIIIOJTHCHUHN IMPAKTHYCCKUX

pabor.

60-50

«He 3aumeHoy/
«Hey0081emeo-

pumeilbHo»

OlLleHKa «HEYJIOBJIETBOPUTEIIBHOY» BBICTABISIETCA CTYICHTY,
KOTOPBIM HE 3HAET 3HAYUTEIBHOM YaCTU IPOrpaMMHOIO Ma-
Tepuana, J10MyCcKaeT CyllleCTBEHHbIE OIMIMOKH, HEYBEPEHHO, C
OONBIIUMHU 3aTPYJHEHUSIMH BBINOIHSIET MPAKTUUYECKUE pa-
6otbel. Kak mpaBuiio, olieHKa «HEYAOBJIETBOPUTEIHHOY» CTa-
BUTCS CTYACHTaM, KOTOpbIE HE MOTYT MPOJIOJKUTH O0ydYeHHE
0€e3 TOMOIHUTEIbHBIX 3aHATHH [0 COOTBETCTBYIOMICH AUCIIH-

IIJINHE.




OueHovHbIe cpeacrea aJis TeKyll_leﬁ aTrecranumu

Tekymias arrectanus CTYJEHTOB IPOBOJUTCA B COOTBETCTBUU C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamMu [IBOY u saBnsieTcss 00s53aTeIbHOM.

Tekymias arrectanus IpOBOJUTCS B pOpME KOHTPOIBHBIX MEPOIIPUSATUH (KOH-
TPOJILHOM paboOThI, SKCIPECC-KOHTPOJIb, JOMAIIIHEE 3aJlaHKe) N0 OIEHUBAHUIO (pak-
TUYECKUX PE3yJIbTATOB OOYUYECHHS CTYJIEHTOB U OCYIIECTBIISETCS BEAYIIUM IIPerno/ia-
BaTEJIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- ydueOHasi aKTUBHOCTh (AKTHBHOCTh Ha 3aHSTHSX, CBOEBPEMEHHOCThH BBIMIOJHEHUS
Pa3JIMYHBIX BUAOB 33JaHUM, TIOCEMIAEMOCTh BCEX BUIOB 3aHATHHI MO aTTECTYyEMOMU
JTYCLUUILINHE);

- CTENIEHb YCBOEHUS TEOPETUYECKUX 3HAHMI;

- YPOBEHb OBJIA/ICHUS MPAKTHUYECKUMU YMEHHUSIMU U HaBBIKAMU 10 BCEM BUJaM y4eo-
HOU paboTHhI;

- pe3yJIbTaThl CAMOCTOSITEIbHON pabOTHI.

KonTpoabHasi paGora siBisieTcss (popMOil KOHTPOJS YCBOEHHUS CTYAEHTAMHU
MPaKTUYECKOM YacTH Kypca. BeINoNIHSeTC s CTyAeHTaMu BO BpeMsl IIPAKTUYECKUX 3a-
HATUM 10 3aBEPIICHUIO U3YUYECHUS TPAKTUUECKON YacTH pa3zesioB Kypca. KoHTpob-
Has paboTa ciaercs MpenoJaBaTeNio Ha IPOBEPKY U OlleHUBaeTcs B popme audde-
PEHLUMPOBAHHOIO 3a4eTa.

KonTponbHas pabota cuuTaeTcs BHIOJIHEHHOMN YCIEUIHO MPH MOJyYE€HUH Olle-
HOK «OTJIMYHO», BBIIIOJHEHbl 3aJJaHUsl C HECYLIECTBEHHBIMU 3aMEUaHUAMH, «XO-
po1I0», BRIMOJHEHO HE MeHee 80% 3amaHuii, WIM «yIOBJIETBOPUTEIBHO), BBINOJI-
HEHO He MeHee 65% 3amanuil. 1Ipu mosiydeHUM OIEHKH «HEYIOBIECTBOPUTEIHHO
KOHTpOJIbHAsA paboTa CUMTAETCS HE CIAHHOW, a COOTBETCTBYIOLIUI pa3aen MpakTH-
KyMa HEyCBOECHHBIM.

CrTyaeHTy TpeaocTaBisieTCs BO3MOXKHOCTh NEpEcIaTh KOHTPOJBHYIO padboTy
OJIMH pa3 BO BpPEeMs KOHCYJIbTAIMH M0 TUCUUILIMHE C TIOJYyYEHHEM OLIEHKU Ha OJHMH
OaJiT HIKeE.

B TeueHue 4eThIpEX CEMECTPOB CTYIEHTHI BBINOJHSAIOT BOCEMHAILATh KOH-

TPOJIBHBIX 33IaHUU 110 PAa3IMYHBIM pa3gesiaM Kypca.



KonTposbHubie padoThl B 1-M cemecTpe

1. KonrponbHas padota «Onpenenuren, MaTpULbl, CHCTEMbI YPABHEHUI
KonTponrsHas pabota «BekTopHas anredpa»

Kontponbhas pabora «I1mockocTu u mpsimbiey

Kontponbnas padora «JIMHUM 1 TOBEPXHOCTH»

KontponbHas pabora «IIpeaenbl 4MCIOBBIX MOCIET0BATEIbHOCTEN
KonTponpnas padora «IIpenensr pyHKmii»

Kontponbhas pabora «IIpousBogHbIe»

© N o 0w

Kontponbnas pabora «MccnegoBanue noBeaeHus QyHKINAN
KonTposbHbIe padoThl BO 2-M ceMecTpe

9. KontponbHas padora «HeompeneneHHbIN HHTErpaD
10. KontpomnbHas pabora «OnpeneneHHbIi HHTErpal, TPUI0KCHHS
11. KoutponsHas pabdora «luddepeHnuranbHble ypaBHEHUS»
12. KonrponbHas pabota «HucioBbIe PSIbD)

13.  KoutponsHas pabota « CTETIEHHBIE PSJIBI U TPUIIOKCHUS
KouTtpoJsbHbie padoThl B 3-M ceMmecTpe

14. KontponbsHas pabota «KoMOHMHATOPHBIE CXEMBI»
15. KontponbsHas pabota «Ciy4yaitHble COOBITHS

16. KoutponpHas padora «CiydaiiHbIe BETHYUHBIY
KoHnTpoJbHbIe padoThl B 4-M ceMmecTpe

17. KoutponbHas pabota «MaTemaTrueckast JJIOTUKay

18. KowutponsHas padora «Teopus rpadoB»

BapuaHTbl KOHTPOJIBHBIX pa0OT OXBATHIBAIOT BCE pa3zeiibl Kypca. s ycnen-
HOTO BBITTOJIHEHHSI KOHTPOJBHBIX pa0OT CTYAEHT JOJIKEH U3YYUTh COOTBETCTBYIOIIHNE
MaTrepuabl JIEKIIMOHHOTO Kypca, MaTepuaibl IPAKTUYECKUX 3aHATUN U BBITOJTHUTD
(B mepBYyr0 ouepelp) Mo JaHHOM TeMe COOTBETCTBYIOIIEE MHIMBHUYAIbHOE AOMAI-
HEe 3a/laHue.

KoHnTponbHbIe paboThI IO CpoKaM MPOBEACHUS IPUYPOUEHBI K 3aIIuTe (U BbI-
MOJIHEHUIO) COOTBETCTBYIOIIMX MHANBUAYAIbHBIX JOMAIIHUX 3aaHuil. Haronnenue
3a/layaMy BapHaHTOB KOHTPOJBHBIX pa0OT BHITIOJIHSETCS U3 001l 0a3bl mepeyHs 3a-

Aad, nmpeajaracMbix CTyACHTaM B KaUYCCTBC HHAWBUAYAJIbHBIX JOMAIITHUX SallaHI/II\/'I.



Perienrie KOHTPOJIBHBIX 3a7]a4 OLIEHUBAIOTCS MO CTO-0anbHOM 1mikasne. Konuue-
CTBO 0aJJIOB 32 KOHTPOJIbHYIO pa0OTy BBICTABIISIETCS MPOMOPLUOHATIBHO YUCITY pe-
HIEHHBIX 3a]1a4y. BeicTaBieHHbIe 0ajuibl ¢ BECOBBIMU KOA(DPUIIMEHTAMU BHOCATCS B

001U CyMMapHBbIi OajuT 3K3aMEHAIlMOHHOM OLIEHKH B COOTBETCTBYIOIIEM CEMECTPE.

HJIaH-Fpa(l)l/IK NMpPOBE€ACHUA KOHTPOJbHBIX paﬁoT o IMCIOMIIJIMHE

Cpoxn Hopmsl
Ne NpoBeJeHUs! Bux N BpeMeHH Ha D
KOHTPOJIBHOI opMa KOHTPOJIS
n/n (HoMepa yue0- BBINIOJITHEHHUE
padoTHhI
HBIX HeJleJIb) (B yacax)
IlepBblii cemecTp

1. 3 KP1 «Onpenenuteny, MaTpHUIIbI, CUCTEMB] YPaBHEHHUI) 1 ITposenenue KP1

2. 6 KP2 «Bekropnas anrebpay. 1 IIpoBenenue KP2

3. 8 KP3 «IlnockocTu u mpsiMbIe) 1 IIpoenenue KP3

4. 10 KP4 «JIuHNM 1 TOBEPXHOCTH» 1 IIpoBenenue KP4

5. 12 KP5 «IIpenensl UUCIOBBIX OCIIEIOBATEIBHOCTEH) 1 IIpoBenenue KP5

6. 14 KP6 «IIpenensl GyHKIHI» 1 IIpoenenue KP6

7. 16 KP7 «IIpousBoHbIe) 1 IIposenenue KP7

8. 17 KP8 «VccnenoBanue noBeneHus: pyHKIHNA» 1 IIpoBenenue KP8

Bropoii cemecTp

9. 4 KP9 «HeonpeneneHHbIH HHTErpam» 1 IIposenenue KP9
10. 7 KP10 «OmnpeneneHHbI HHTETPa, MPUIOKESHUSI) 1 IIpoBenenue KP10
11. 11 KP11 «/Inddepennmansuple ypaBHEHHs» 1 IIpoBenenue KP11
12. 14 KP12 «YHucaoBble psabh» 1 IIpoBenenne KP12
13. 17 KP13 «CreneHsble psiibl U IPUIOKCHISD) 1 IIpoBenenue KP13

Tperuii cemecTp
14. 5 KP14 «KomMOuHAaTOpHBIE CXEMBI» 2 IIpoBenenue KP14
15. 9 KP15 «Cnyuaiiubie coOOBITHS» 2 IIpoBenenue KP15
16. 15 KP16 «CnyuaiiHble BeTUIHHbIY 2 IIpoBenenue KP16
YerBepThlii ceMecTp

17. 11 KP17 «MaTtemaTtuyeckas JOTHKa 2 ITpoBenenne KP17
18. 17 KP18 «Teopust rpadoB» 2 ITpoBenenne KP18
19. 18 Craua 3K3aMeHa 11 Ipuem 3x3amMeHa




KoMmuiekT 3aganmii AJ1s1 KOHTPOJIbHOM padoThI 1

Tema: «Onpenesnrenu, MATPULbI, CHCTEMbI YPABHEHHUIN»

Bapuanur 1.

Onpenennrenn, MaTPHLbL, CHCTEMbl YPABHEHHH — KOHTPOJbHas pabora

1. Jlns naHHoro onpenenuTtess HAUTH MHHOPLL M anredpanuecKkue NONOJHeHHs A0
3JIEMEHTOB @ W @3;. BBIUMCIUTDL ONpene/nTe b, PA3J0KHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

041 1
—4 21 3
01 2 —2| i=4, j=3
1 3 4 -3

2. HNanbl nBe marpuubl A u B.

Haiitu: a) AB; 6) BA; &) AL r) AATL: ) AL1A.
2 3 2 3 2 -1

A=|13 -1|, B=|3 1 2
4 1 3 5 3 0

3. IlpoBepUTL COBMECTHOCTbL CHCTEMBI M B CJAydae COBMECTHOCTH PELIWTL €ee: a) Mo
thopmyaam Kpamepa; 6) ¢ nomolbio 00paTHO# MaTpuubl; B) MeTogom laycca.
3r; — X9 + x3 =12, 2r) — x9 + 4wy = 15,
(a) Ty + 2z0 + 4wy =6, (0)q 3r1 — w2+ x3 =8,
5r1 + w9 + 213 = 3. Sx1 — 2x9 + S35 = 06.
4. PellUTH OOHOPOOHYIO CHCTEMY JHHeHHBIX anredpaHyeckKuX ypaBHeHHH.
(a){ 3x1 + zp + 223 =0, (6) x1 — 3z + 223 = 0,
2x1 — 3z + Sx3 = 0. z1 + 22 + x3 = 0.
Bapuaur 2.
OnpenenuTtenu, MaTPHILBI, CHCTEMbl YpaBHEHHH — KOHTpoJbHas pabora
1. Jlns naHHOTO OMpenesHTe s HAHTH MMHOPH H anreOpaHuecKHe NOMOJHEHHs 151

3JIEMEHTOB @ U @3;. BBIUMCIHTDL ONpenenTe b, PA3J0KHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

20 -1 3
6 3 -9 0
02 -1 3| i=3 j=3
42 06

2. INanbl nBe marpuubl A u B.
Haiitu: a) AB; 6) BA; B) A %, r) AA L o) A 1A,

6 9 4 111
-1 -1 1|, B=[3 4 3
10 17 05 2

3. TlpoBepHTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEIHTb ee: a) Mo
thopmysnam Kpamepa; 6) ¢ nomouubio 06paTHOH MaTpuLbl; B) MeTogoM [aycca.

Try + 4z — a3 = 13, dry — 920 + dz3 =1
(a) { = (0) {
0

A=

3x1 + 230 + 323 = 3, Try — dxe + x3 = 11,
2r1 — 3xe + x5 = —10. 3r1 + dxe — dxz = 5.
4. PellWTb OOHOPOMHYIO CHCTEMY JHHEHHBIX anre0panuecKux ypaBHEHHI,
x4+ 3xy — 23 =0, doy + xo + das = 0,
(a) { 2x1 + w2 — 23 =0, (0) { 3r1 — 210 — x3 =0,
r, + I2+5CB3:0. Trx1 — 172-|-3:B3:0.



Bapuanrt3.

OnpenenuTeny, MaTpuibl, CHCTEMb! YPaBHEHHH — KOHTpOJbHas paGoTta

l. Jlng naHHoro onpenenuTe/ss HAUTH MHHOPLL M airedpanyecKue NOMOJHEHHs s
3JIEMEHTOB @ W @3;. BBIUMCIUTDL ONpene/nTe b, PA3J0KHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

27 2 1
11 -1 0
34 0 2| i=4, j=1
05 -1 -3

2. JlaHwel nBe maTpuubl A u B.
Haiitu: a) AB; 6) BA; 8) A~'; r) AA~!; 1) A—'A.
-3 4 -3 2 =20
A= 1 2 3] , B=]5 4 1 ]
5 0 -1 1 -1 2
3. TlpoBepHTb COBMECTHOCTb CHCTEMbI H B C/ydae COBMECTHOCTH DeLIMTb ee: a) Mo
thopmynam Kpamepa; 6) ¢ nmomowbio o6paTHo#H Matpuubl; B) MeTogoM [aycca.

2x1 + 3x0 + x3 =4, x1 — 4o — 225 =0,
o o

2r1 + x9 + 33 =0, 3r] — dro — by = 2,
3x1 4+ 29 + 3 = 1. 4r, — 9z — 8xz = 1.
4. PeuwluTh OJHOPOIHYIO CHCTEMY JHHEHHBIX anredpavdyecKux ypaBHEHHH.
1 — 209 — x3 =10, bry + x9 + 223 =0,
(a) { 2x1 + 3z2 + 223 =0, (0) { 3w + 2w — 3w =0,
3r1 — 239 + Sx3 = 0. 2r1 — 9 + w3 = 0.
Bapuaur 4.
OnpeneauTead, MATPHLBI, CHCTEMbI YPABHEHHH — KOHTpOJIbHas paGoTta
1. lns naHHOTO ONpenesHTe/] s HAHTH MHHOPB M ajaredpandeckHe NOMOJHEHHS IJs
3/IEMEHTOB @z M a3;. BEIUMCIHTDL ONpenennTenb, PasioXkHB ero: a) no i-i cTpoke;
0) mo j-y cToaouy.

3 5 3 2
2 4 10
1 -2 2 1| i=2 j=4
5 1 -2 4

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; B) A% r) AA Y 1) A A
4 1 —4 0 -1 1
A=1]2 -4 6 ] , B= [ 2 3 0 ]
1 -2 -1 1 -1 2
3. TlpoBepuTh COBMECTHOCTb CHCTEMBI H B CAyUae COBMECTHOCTH DEILHTDb €e: a) Mo
topmynam Kpamepa; 6) ¢ momolbio o6paTHOH MaTpHIbl; B) MeToaoM [aycca.

8r1 + 3o — 63 —4, 3r1 + x4+ 224 -3,
(a) (6)

T+ T2 — T3 =2, 221 + 2z9 + dx3 = 5,
dry + 39 — 313 -3. Dy + 3z + Tx3 1.
4. Pewutb ONHOPOAHYIO CHCTEMY JUHEHHbIX aﬂreﬁpanquKHX ypaBHeHHﬁ,

8r1 + wo — 3x3 =0, 2x1 — x9 + 4z =0,
(a) (6)

r1 + dxe + x3 =0, 7ry — Sxp + 3x3 = 0,
4oy — Txg + 223 = 0. dry —4xe — x3 =0.



Bapuaur 5.

OnpenenuTeny, MaTpuibl, CHCTEMb! YPaBHEHHH — KOHTpOJbHas paGoTta

l. Jlng naHHoro onpenenuTe/ss HAUTH MHHOPLL M airedpanyecKue NOMOJHEHHs s
3JIEMEHTOB @ W @3;. BBIUMCIUTDL ONpene/nTe b, PA3J0KHB ero: a) No i-i cTpoke;
0) mo j-y cToaouy.

2 -1 2 0
3 41 2
2 -1 0 1| i=2 j=3
1 2 3 -2

2. JlaHwel nBe maTpuubl A u B.
Haiitu: a) AB; 6) BA; B) A% r) AA Y 1) A A,

8 5 -1 4 -7 —6
A=|1 5 3|1, B=]3 2 -1
11 0 0 1 2

3. HPOBEPHTB COBMECTHOCTb CHCTEMEBI H B CJAYyUda€ COBMECTHOCTH DEILIHTbL €e: a) no
tdopmynam Kpamepa; 6) ¢ momolbio o6paTHOH MaTpHIbl; B) MeTogoM [aycca.

dry — mo = —06, 27 + 8xg — Tx3 =0,
(a)< 31 + 229 + dx3 = —14, (6)< 2z — dxo + 623 = 1,
Ty — 312 + 4xy = —19. dxy 4+ 3z0 — w3 =1T.
4. PeluuTb ONHOPOOHYIO CHCTEMY JHHEHHBIX anare6pavuecKHX YPaBHEHHH.
Try + a9 — 313 = 0, Tx1 — 6xo — m3 =0,
(a)$ 3x1 — 2xp + 323 =0, (6)< 3x1 — 3x2 + 423 =0,
] — T2 + 2x3 =0. 4x1 — 3z + dx3 = 0.
Bapuanrt 6.
OnpenennTenu, MaTPHILBI, CHCTEMbl YPaBHEHHH — KOHTpoOJbHas pabora
1. JlAsi naHHOTO OTpeeMTeNsl HAUTH MHHODBI H aaredpanuyeckue NOMOJAHEHH: 1J1s
3/IEMEHTOB @z M a3;. BEIUMCIUTDL ONpenennTe b, PasioXkHB ero: a) no i-i cTpoke;
0) mo j-y cToaouy.

43 -2 -1
-2 1 -4 3
04 1 —2| i=2, j=3
50 1 -1

2. JlaHwel aBe maTpuusl A u B,
Haiitu: a) AB; 6) BA; 8) A~'; r) AA~!; n) A—'A.

3 5 —6 2 8 -5
2 4 3|, B=|-3 -1 0
31 1 4 5 -3

3. TIpoBepUTb COBMECTHOCTb CHCTEMbBI H B CJydae COBMECTHOCTH DEILHTb ee: a) Mo
(popmysam Kpamepa; 6) ¢ nomouibio oOGpaTHoil MaTpuubl; B) MeTonom laycca.

—3x1 + brg + 6wz = —8, 5x1 + 6o — 23 = 2,
(a) (6)

A=

3r1 + 12+ 13 = —4, 2v1 + 3x0 — x3 =19,
I — 435'2 — 2:1’}3 = -9 3’.[1'1 + 335'2 — X3 = 1.
4. PelIUTh OOHOPOIHYIO CHCTEMY JUHEHHBIX anrefpandecKux ypaBHEHHH.
x1 + Az — 3z =0, 2r1 — o + 23 =0,
(a) { 21 + 522+ 23 =0, (0) { 3r1 + 210 — 323 = 0,
r] — Tzo + 213 = 0. Sy + mo — x3 = 0.



KoMmuiekT 3aganmii 1151 KOHTPOJIbHOH padoThI 2

Tema: «BexkTopHas ajaredopa»

Bapuanur 1.
BekToprl, onepaluH ¢ BeKTOPAMH — KOHTpOJbHag pabGoTa

1.

JlaHel BeKTOpBl @ = aTn + S0 U b =~m |47,
rie |m| =k, [@| =/, (M, 0) = ¢.

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7b).
a=5 =4, v=-6, 6=2,

k=2 1=9 ¢=2n/3,

A=3, pu=2 v=1 7=-1/2

ITo kooparHaTam Touek A, B, C' 15l yKa3aHHBIX BEKTOPOB HAHTH: a) Mo-
Iylb BEKTOpa @; 0) cKaJApHOe MpPoH3BeieHHe BeKTOPOB @ H b; B) mpoek-
LUMIO BEKTOPA € Ha BEKTOP d; I') KOOPAMHATE ToUKH M, mensiueli 0Tpesok
[ B OTHOLIEHHH « : [3.

A(4,3,-2), B(—3,-1,4), C(
a=—-5AC+20B, b= AB,
[=BC, a=2, =23
Jlokasath, 4TO BeKTOphl @, b,€ 06pa3yloT 6asuc, M HAaHTH KOOPAHMHATHI
BekTopa d B 3ToM Gasmce.

a=(-1,1,2), b=(2,-3,-5), c=(—-6,3,—-1), d = (28,—19,-7).
JlaHbl BekTOpH @&, b, €. Heo6XoauMo: a) BBIYHCAMTH CMeIIaHHOEe MpPOH3-
BelleHHe TPeX BEKTOPOB; 6) HAHUTH MOAYJNb BEKTOPHOrO NMpPOW3BENEHHS; B)
BBIUMCJHTDL CKaJlsiPHOE NPOHU3BEeHHe IBYX BEKTOPOB; I') MPOBEPHUT, OYIYT
JIH KOJIJIMHEAPHBIMH HJIH OPTOTOHAJBHBIMH J(BA BEKTOpA; 1) MPOBEPHTD,
OYLYT N KOMIJIAHADHBI TPH BEKTOPA.

a=-Ti+2k, b=2i—6j+4k, ©=1i-3j+2k;

a) a, —2b, —7¢; ©) 4b, 3¢; B) 2a, —7c; r) b, T 1) 2a, 4b, 3C.
Bepwunbel nupamuabl Haxopsitess B toukax A, B, C', D. BblYHCJAHTB:
a) Iollaab yKasaHHOH TpaHu; 6) mJollaib CeyeHHs, MPOXOASALIEro ye-
pe3 cepenrHy pebpa [ U [1Be BepUIMHBI MHPaMHIBI, B) 00beM MMHPAMHIbI
ABCD.

A(7,4,2), B(—5,3,-9), C(1,-5,3), D(7,-9,1);

a) ABD; ©6)l=DBD, AuC.

&

27 1)’
= AC, d=CB,

o] M2



Bapuanrt 2,
BekTopsbl, onepauxu ¢ BeKTOpaMH — KOHTpoJbHas paboTta

1.

4.

JlaHel BeKTOpBl @ = aTn + S0 U b =~m + 6m,
rie |m| =k, [@| =/, (M, 0) = ¢.

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7b).
a=-5 f=-T7 ~v=-3, 6=2,

k=2 [=11, ¢=31/2,

A=-3, p=4, v=-1, 7=2

ITo koopnuHaTam Touek A, B, C' 118 yKa3aHHBIX BEKTOPOB HaMTH: a) Mo-
LyJb BeKTOpa @; 6) cKaJspHOe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; r) KOOPAHHATBl TOYKH M, Aensiel oTpesok
[ B OTHOLIEHHH « : [3.
A(1,3,2), B(=2,4,-1), C(1
a=2AB+5CB, b=AC, ©
l=AB, a=2, =4
Jloka3aTb, UTO BeKTOpPH @, b, € 06pas3yloT 6asuc, M HAHTH KOODAHMHATLI
Bektopa d B 3ToM Gasuce.

a=(4,2,3), b=(-3,1,-8), €= (2,-4,5), d=(—12, 14, -31).

JlaHb BeKTOpH @&, b, €. Heo6XomuMo: a) BBIYHCINTL CMeIIaHHOE MpPOH3-
BeleHHe TpeX BEeKTOpPOB; 6) HAHTH MOAYJb BEKTOPHOrO NMpPOHW3BELEHHS; B)
BLIUMCJAHTEL CKaJlsPHOE MPOH3BeAeHHe ABYX BEKTOPOB; I') POBEPHUT, OYIYT
JU KOJJIHHEAPHBIMM MJH OPTOrOHAJBHBIMM 1Ba BEKTOpPA; 1) MPOBEPHTH,
OyAyT JIM KOMIJIAaHADHBI TPH BEKTOPA.

a=2i—4j—2k, b= -9 +2k, ©=3i+5j— Tk

a) 7a, 5b, —¢; ©6) — 5a, 4b; B) 3b, —8¢; r)a, ¢ 1) 7a. 5b, —¢.
Bepwunel nupamunbsl Haxoaatces B Todkax A, B, C, D. BblUHCIUTE:
a) MIolWAaAb yKa3aHHOH TpaHu; 0) MUomanb ceueHHs, MPOXOASALIEro ye-
pe3 cepenuHy pebpa [ U IBe BepLIMHBI NHPAMHIB; B) 0OBEM MHPAMHALI
ABCD.

A(=9,-7,4), B(—4,3,-1), C(5,-4,2), D(3,4,4);

a) BCD; 6)l=CD, Au B.

3,-2),

),
d=AB,

I
=N



Bapuanrt 3.
BekTopsbl, onepauxu ¢ BeKTOpaMH — KOHTpoJbHas paboTta

1.

JlaHel BeKTOpBl @ = aTn + S0 U b =~m + 6m,

te |m| = k, 1] = I, (FL 1) = o.

Haiitu: a) (A\a + pb) - (va + 7b); 6) npg(va +7b); B) cos(a,7b).
a==-2 f=—-4 ~v=3, d=1,

k=3, =2, ¢p=7Tr/3,

A=—1/2, p=3, v=1, 7=2

ITo koopnuHaTam Touek A, B, C' 118 yKa3aHHBIX BEKTOPOB HaMTH: a) Mo-
LyJb BeKTOpa @; 6) cKaJspHOe NPoH3BefeHHe BeKTOPOB @ M b; B) npoek-
LMI0 BEKTOPA € Ha BeKTop d; r) KOOPAHHATBl TOYKH M, Aensiel oTpesok
[ B OTHOLIEHHH « : [3.
A(4,6,7), B(2,-4,1), C(=3, -
a=5AB - 2AC, b=BC, c=
l=AB, a=3, =4
HokazaTb, uTo BexkTopsl a, b,C obpasyoT 6asuc, U HAWTU KOOPAMHATEI
Bektopa d B 3ToM Gasuce.

a=(9.53 b=(-321),¢c=(4-7.4), d=(-10,-13,8).

JlaHb BeKTOpH @&, b, €. Heo6XomuMo: a) BBIYHCINTL CMeIIaHHOE MpPOH3-
BeleHHe TpeX BEeKTOpPOB; 6) HAHTH MOAYJb BEKTOPHOrO NMpPOHW3BELEHHS; B)
BLIUMCJAHTEL CKaJlsPHOE MPOH3BeAeHHe ABYX BEKTOPOB; I') POBEPHUT, OYIYT
JU KOJJIHHEAPHBIMM MJH OPTOrOHAJBHBIMM 1Ba BEKTOpPA; 1) MPOBEPHTH,
OyAyT JIM KOMIJIAaHADHBI TPH BEKTOPA.

a=-9 +4j—-5k, b=1i-2j +4k, €= —5i } 10j — 20k;

a) —2a, 7Tb, 5¢; 6) —6b, 7¢; B) 9a, 4¢; r) b, ¢ 1) — 2a, 7b, 4c.
Bepwunel nupamunbsl Haxoaatces B Todkax A, B, C, D. BblUHCIUTE:
a) MIolWAaAb yKa3aHHOH TpaHu; 0) MUomanb ceueHHs, MPOXOASALIEro ye-
pe3 cepenuHy pebpa [ U IBe BepLIMHBI NHPAMHIB; B) 0OBEM MHPAMHALI
ABCD.

A(=8,2,7), B(3,-5,9), C(2,4,-6), D(4,6,—5);

a) ACD; 6)1l=AD, An C.

4,2),
b, d = AB,



KomiuiekT 3aianuii 1Jisi KOHTPOJIbHOM padoThI 3

Tema: «IlnockocTH 1 pAMBIE»

Bapuanrt 1.
T10CKOCTH W TpsiMble — KOHTpOJbHAs pa6GoTa

L.

. ﬂOKElSaTb napaJaJ/eJibHOCTb MPAMbBIX

Hausl uetsipe ToukH Aj(xy,y1), As(za,y2), As(zs,ys), As(zy,ys).

CoCTaBHTL ypaBHEHHS:

a) maockoctu A1 AsAs;,  6) npsimoi Ay As;

B) npsMod Ay M, nepneHAUKYyASPHOH MIOCKOCTH Aq As Ag;

r) npsamoit Az N, napanjenbHoi npsiMod Aq As;

1) MJIOCKOCTH, MPOXOAsIIel yepes TouKy Ay NepneHaAHKYJISIPHO K npsiMoi Ay As.
BLIUHCAHTE:

e) CHHyC yria mMexuay npamo# A; Ay u miockocteio Ay AsAs;

K) KOCHHYC yIila MeXIy KOOPIAHHATHOH IIOCKOCTBIO Oy W IUIOCKOCTBIO
A]_AQAS.

A1(4,3,5), Ax(1,9.7), A3(0,2,0), Ay(5,3,10).

CocTaBHTL ypaBHEHHE TMIJIOCKOCTH, TPOXOASAIIeH 4Yepe3 TOUKH
A(2,3,—1)u B(1,1,4) nepneHauKyAApHO MJIOCKOCTH x—4y +32+2 =
0.

J;—liy—l-‘z
6 2

:_ilnx—‘z;y—k
2: —8=0, z+6z2—-6=0.

Hausl BepukHbl Tpeyroabiika ABC A{xy,y1), B(za,y2), C(z3,y3).

HaiiTu:

a) ypaBHeHHe cTopoHbl AB; 6) ypaBHeHHe BrbicoThl C'H;

B) ypaBHeHHe MegHaHbl AM;

r} touky N mepeceuenusi meauannl AM u Bricote CH;

/1)  YPaBHEHHE TPSIMO#, npoxoisiuiei depes BepiikHy C napajjieiibHO CTOPOHE
AB;

e) paccrosiHe oT TOukH ' 0 npsamMoid AB.

A(4,—4), B(8,2), C(3,8).

3anucaTb ypaBHEHHSI TPSMBIX, NPOXOASAIIMX depe3 Touky A(—1,1)
non yriaom 45° K npsamol 2x + 3y = 6.



Bapuant 2.
[110CKOCTH U MpsiMble — KOHTpOJbHAs pa6GoTa

L.

Hausl uetsipe ToukH Aq(xy,y1), As(za,y2), As(zs,ys), As(ry,ys).

CoCTaBUThL ypABHEHHS:

a) maockocTH Ay AsAz;  6) npsmor Ay As;

B) npsMod Ay M, nepneHAHKYASpHOH maockocTH Aq As As;

r) npsmoi Az N, napannensHol npamod Aj As;

J) TJIOCKOCTH, TIPOXOASLIeR Yepes Touky Ay neprneHaHKyJAsIPHO K npsMoi Aq Ao,
Boiuncants:

e) CcHHyC yria Mexjay npsMoid Aq Ay v nnockoctbio Ay As As;

K) KOCHHYC YyIjla Mexjy KOOPAMHATHOH IIOCKOCTbI Oy W IJIOCKOCTBIO
AlfigAg.

AL =2,7), As(4,2,10), A3(2,3,5), Au(5.3.7).

. CocTaBuUTh ypaBHeHHe MJOCKOCTH, KOTOpPAas MPOXOAUT 4yepe3 Hauyaso

KOOPIMHAT NEePrneHJHKyAAPHO K MJOCKOCTAM = +dy —z +7 =0
Jx—y+2:-3=0

r— 1 1 —1
JlokasaTb, 4To npsMas z 5 = yri_z z nepreHauKyasipHa K
20 +y — 4z + 2= 0,

anMOH{4$—y—5z+4:0.

. Janul Bepunubl Tpeyroaviuka ABC A(xy, 1), B(za,y2), Clxs, ys).

Haiitu:

a) ypaBHeHHe ctopoHbl AB; ©) ypasHenue BoicoTel C'H;

B) ypaBHeHue menuanbl AM,;

r} Touky N mepeceuenusi meauannl AM u Bricots CH,;

1) YypaBHeHHe MNpsMOH, mpoxoisiied udepes BepwikHy (' MapajiejbHO CTOPOHE
AB;

e) paccrosiHke oT Touku C' 10 npsamoi AB.

A(4,—4), B(6,2), O(—1,8).

H

. Halitu ypaBHeHHe npsMoii, npoxoxsiied yepe3 TOUKY TNepecevyeHHs

npsaMblX 3z — 2y — 7 =04 x + 3y — 6 = 0 1 oTcekawllell HA OCH
abcupce OTpe3oK, paBHLIH 3.



Bapuanr 3.
[LnockocTH U npsiMble — KOHTpoOJbHas pabora

L.

Haunl ueteipe ToukH Aj(xy,y1), As(za,y2), As(zs,ys), As(zy,ys).

CoCTaBHTD ypaBHEHHS:

a) maockocTH Ay AsAgz;  6) npsmoi Ay As;

B) npsMod Ay M, nepneHaHKyASPHOH MIOCKOCTH Aq As Ag;

r) npsamoi Az N, napanjenbHoi npsiMod Aq As;

1) TJIOCKOCTH, NPOXoAsLlel yepes Touky A, neprneHaHKYJAsSPHO K npsMoi Ay As.
BoiumeauTs:

e) cuHyc yraa mexay npsvoi Ay Ay u nuockocetbio Ay As Ag;

K) KOCHHYC yIila MeXIy KOOPAHHATHOH IJIOCKOCTBIO Oy W IUIOCKOCTBIO
AlAzAg.

A1(2,4,3), Ax(1,1,5), A3(4,9,3), A4(3,6,7).
CocTaBUTh ypaBHEeHHE IJIOCKOCTH, KOTOpas MPOXOAUT Yepe3 TOUKY

M(2,—3,—4) 1 oTcekaeT Ha 0CAX KOOPAHHAT OTJAMYHBIE OT HYJs
OTPe3KH ONMHAKOBOH BeJHYHHBI.

r—2 y+l z-5
- -3

Ilpu kakux 3HadeHusx m W (' npsMas

neprneHAHKY/IpHA MJIOCKOCTH 3w — 2y + 2 + 1=0.

Haner Bepurviel Tpeyroasiuka ABC A{zy,y1), B(xa,y2), Clrs, ys).

Haiin:

a) ypasHeHue cTopoHbl Af3; 6} ypasHeHue BricoTEl ('

B) ypaBHeHue menuannl AM,;

r} rouky N nepecedenusi Mejnanel AM u Beicotel C'H;

1) YypaBHeHHe MPSIMOH, Mpoxoisiied uepes BeplkHy (' MapajiejbHO CTOPOHE
ADB;

e) paccrosiHke oT Toukd C' 10 npsamoi AB.

A(1,0), B(—1,4), C(9,5).

Haiiti ypaBHeHue npsiMoil, npoxoasiieil yepe3 Touky A(2, —3) u
TOYKY MepeceyeHHs NPAMBIX 22 —y =0 " x +y = L.



Bapuanr 4.
[110CKOCTH ¥ MpsiMble — KOHTPOJbHasi paGoTa

L.

Haubl yetbipe ToUkKH A1 (21, 1), As(x2,y2), As(za,ys), As(re,ys).

CoCTaBUThL ypaBHEHHS:

a) mjockocTH Ay AsAg;  6) npsimoit Ap As;

B) mpamMod A4M, nepneHOMKyASPHOHR maocKocTH Ay As As;

r) npsMoi AzN, napaaiennHO# npsMoid Ay As;

1) TUIOCKOCTH, MPOXOAsIIel uepes Touky Ay nepneHaHKyasipHo K npsamMol Ap As.
BuuHcauTh:

€) CcHHyC yria Mexxjay npsvMod Ay Ay v niockoctbio Ay As Ag;

)  KOCHHYC yrja MeX1y KOOPJAHHATHOH MA0CKOCTb0 (ry ¥ TJIOCKOCTLIO
AIAQAg.

A3, —1,2), Ay(—1,0,1), A3(1,7,3), A4(8.5,8).

CocTaBHTb YypaBHEeHHe TIJIOCKOCTH, TIPOXOASed uepe3 TOUKY
M(1,—1,2) nepnieHnuKyasipHO oTpe3ky M;M,, ecan M(2,3,—4) u
My(—1,2,-3).

CocTaBUTL ypaBHeHHe MPSIMOH, MPOXOASLIEH yepe3 Hauyajo KOOPAH-
HaT napajsenbHo npamMod x = 2L +5, y= -3t + 1, 2 = =7t — 4.

Hanbl Bepiinsel Tpeyroasinka ABC A{zy,y1), B(za,y2), Clzs,ys).

Haiin:

a) ypasHeHue cTopoHbl A3, 6} ypasHeHwe BricoTel ('H;

B) ypaeHeHHe MeawaHbl AM;

r) rtouky N nepeceuenus mMeanansl AM u BreicoTel C'H,;

1) YypaBHeHHe MNpSIMOH, Mpoxoasiuieid dyepe3 BepuiHHy ' napasijejbHO CTOPOHE
AB;

e) paccrosiHke oT Toukd C' 10 npsamoi AB.

A(6,-9), B(10, 1), C(7,-3).

Jlanbl ypaBHeHMsi BBICOT TpeyroabHuka ABC: 2vx — 3y + 1 = 0,
z+2y+1 = 0 u koopauHatel ero BepwuHsl A(2,3). Haiitu ypaBHeHus
ctopoH AB u AC Tpeyro/bHHKA.



Bapuanrt 5.
[TnockocTH W npsiMble — KOHTpoOJbHasA pabora

L.

Hausl uetsipe ToukH Aj(xy,y1), As(za,y2), As(zs,ys), As(zy,ys).

COCTaBHTL ypABHEHHS:

a) maockocTH Ay AsAgz;  6) npsmoi Ay As;

B) npsMod Ay M, nepneHAHKYyASPHOH MIOCKOCTH Aq As Ag;

r) npsamoit Az N, napanjenbHoi npsiMmod Aq As;

1) IIOCKOCTH, IPOXOAsIIei uepes TouKy A, nepneHaHKYIspHO K npsamMoi Ay As.
BLIUHCAHTD:

e) CHHyC yria mMexnay npamoi A; Ay v miockocteio Ay AsAs;

K) KOCHHYC yIila MeXIy KOOPAHHATHOH IJIOCKOCTEID Oy H IUIOCKOCTBIO

AlAzAg.
A1(3.1,4), Ax(—1,6,1), As(—1,1,6). A4(0,4,—1).

CocTaBUTL ypaBHeHHMe MJOCKOCTH, Npoxoasileid udepe3 M, M, nep-
MeHIUKYASPHO K 3TOMY oTpe3ky, ecau M (1,5,6), My(—1,7,10).

Haiitu npoexkuuio touku (3,1, —1) Ha nmuockoeTs x +2y +32—30 =
0.

Hanul BepinHbl Tpeyroavhuka ABC A{xy,y1), B(za,ya2), Clrs, ys).

Haiitu:

a) ypaBHeHHe ctopoHbl AB; ©) ypasHenue BoicoTel CH;

B) ypaBHeHue menuaHul AM;

r) touky N nepecevenns meguannl AM u Buicotnl C'H;

1) YypaBHEHHe MpPSIMOH, NPOXoisiueid depes BepuMHy €' MapasnjejbHO CTOPOHE
AB;

e) paccrosike oT Toukk C 10 npsMoi AL,

A(=4,2), B(6,—4), C(4,10).

. BbluvcauTb KOOPOHHATBI TOYKH TMepecedyeHHA TeprHneHIHKYJ/JAAPOB,

MPOBELEHHbIX Yepe3 cepelHHbl CTOPOH TPeYroJbHHKA, BepLIHHAMH
KoToporo cayxar Toukd A(2,3), B(0,-3), C(6,—3).



Bapuanr 6.
[LnockocTH U npsiMble — KOHTpoOJbHasA pabora

L.

Hauwl ueteipe ToukE Aj(xy,y1), As(za,y2), As(zs,ys), As(zy,ys).

CoCTaBHTDL ypaBHEHHS:

a) maockocTH Ay AsAgz;  6) npsmoi Ay As;

B) npsMod Ay M, nepneHAHKYASPHOH MIOCKOCTH Aq As Ag;

r) npamoi Az N, napanjenbHoi npsiMmoi Aq As;

J) TJAOCKOCTH, TPOXOAALIER Yepes TouKy Ay NepreHgHKyaspHo K npsaMoi Ay A,
Brluxcauts:

e) cuHyc yraa mexjy npsivoi Ay Ay v nunockoceteio Ay As Ag;

K) KOCHHYC VyIila MeXAy KOOPAHHATHOH IJIOCKOCTBIO Oy W IVIOCKOCTBIO
Ay As Az,

Aq1(4,6,5), A2(6,9,4), A3(2,10,10), Ay 7,5,9).

CocTaBUTh ypaBHEHHe IIIOCKOCTH, TPOXOASLIeH uYepe3 TOUKH
A(1,1,0) u B(2,—1,—1) nepneHAHKYISPHO K MJIOCKOCTH Hx + 2y +
3z —-7=0.

CocTaBUTb  ypaBHeHHe MNPAMOH, NpPOXOAALlEH 4epe3  TOUKY
M (2, —5,3) napansensHo npsimoii 22—y +3z—1 =0, bx t+dy—2—-T7 =
0.

Jauer BepuikHel Tpeyroibiuka ABC A{xy,y1), B(za,y), Clzs,ys).

Haiitu:

a) ypaeHeHue ctopoHsl AB; G} ypasreHue Beicotsl C'H;

B) ypaBHeHHe MenHaHbl AM,;

r) rtouky N nepeceuenusn mMeanansl AM u BeicoTel C'H;

1) YpaBHeHHe MpPSIMOH, NPoxoasiiei vepes BepwHHy C napainjeibHO CTOPOHE
AB;

e) paccrosiHKe OT Touku C 10 npsiMod AB.

A(=3,-3), B(5,—T7), C(7,7).

. Jlan tpeyronsHuk ¢ BepumHamu A(3,1), B(=3,—1), C'(5,12). Haii-

TH ypaBHeHHe M BBIYMCIHTL JJIHHY €ro MelHaHbl, MPOBEIeHHOH H3
BepwHHbl C.



KomimuiekT 3aianuii 1Jisi KOHTPOJIbHOM padoThI 4

Tema: «/IuHMH U TOBEPXHOCTH

Bapuanrt 1.
JIMHHY K NOBepXHOCTH (KOHTPOJbHASN)
1. CocTaBUTb KAHOHHYECKHE yPABHEHHUSI:
a) amaumnca; 6) runepbonasl; B) mapaGoJbI.
A, B — TOYKH, JexKallde Ha MpsMOH,
F' — dokyec,
a — Gosbluas (AeHcTBUTENbHAS) NOJYOCh,
b — masas (MHHMasi) NOJYOCh,
€ — 3KCLEHTPHCHTET,
y = +kz — ypaBHeHHs aCHMIITOT THIepOOJIbI,
D — nupekTpHca KPUBOH,
2¢ — (hOKYCHOe pacCTosiHHE.

a)b=2, F(4v2,0);

6) a=7, &=+/85/T;
B) D:x=05.

2. TlocTpouTh KpHUBYW, 3alaHHYK ypaBHEHHeM B TMOJSPHOH CHCTeMe
KOOpPLHHAT.

p=4(1 + cos 2¢p)

Bapuanr 2.
JIMHHK 1 noBepXHOCTH (KOHTpOJbHAS)
1. CocTaBHTb KaHOHHYECKHe YpaBHEHHS:
a) ammumnca; ©6) rumepGoJabl; B) mapaboJbl.
A, B — ToOYKH, Jexallyde Ha MpsiMOi,
F — dokyec,
a — OGosblias (IeHCTBUTENbHAS) NOJYOCh,
b — manas (MHHMasl) TOJyOCh,
€ — 3JKCLEeHTPHCHTET,
y = £kr — ypaBHeHHUS aCUMITOT runepboJbl,
D — nupekTpHca KPUBOH,
2c¢ — (oKycHoe paccTosiHHe.
a)e="T/8, A(8,0);
6) A(3,—+/3/5), B(\/13/5,6);
B) D:y=4.
2. TlocTpouTh KpHBYIO, 3aJaHHYK ypaBHeHHeM B IOJSPHOH CHCTeMe
KOOPAHHAT.

p=2(1—cosy)



Bapuanrt 3.
JIMHHY W NOBepXHOCTH (KOHTPOJbHASN)

1. CocTaBHTb KaHOHHYECKHe YpaBHEHHS:
a) aamunca; ©6) rumepGoJasl; B) mapaboJbl.
A, B — TOYKH, JexKalllde Ha MpsMoH,
F — dokyc,
a — Gonbluasi (IeHCTBHTENbHAS) MOMYOCh,
b — maJsas (MHUMasi) NOJNYOCh,
€ — 3IKCLEHTPHCHTET,
y = £kr — ypaBHeHHMS acCMMITOT runepOoJbl,
DD — nupekTpHca KpUBOH,
2¢ — (hoKyCHOe paccTosHHe.

a)b="7, F(50);
§)a=11, £=12/11;
B) D:x=10.

2. TlocTpouTh KpHUBYI0, 3alaHHYI0 ypaBHeHMeM B TOJSPHOH CHCTeMe
KOOPIHHAT.

p=4dsin3p

Bapuanr 4.
JIuHKHK 1 noBepXHOCTH (KOHTpOJbHAS)

1. CocTaBUTb KaHOHHYECKHE YPABHEHHS:
a) aaaunca; ©6) rumep6oJbl; B) mapaGoJbl.
A, B — TOYKH, JexKalllde Ha MpsiMoH,
F — dokyc,
a — Gosbmas (IeHCcTBUTENbHAS) MOJYOCh,
b — masas (MHHMasi) NOJYOCh,
€ — 9KCLEHTPHCHTET,
y = tkxr — ypaBHeHHUs aCUMNTOT rHNepOOJIbI,
D — nupekTpuca KpHBOH,
2¢ — (oKyCcHOe paccTosiHHe,

a) a = 6: F(_4*0)1
6)b=3, F(7,0);
B) D:x=—T.

2. TlocTpoHTb KPHMBYH, 3aJlaHHY0 YpaBHEHHEM B TMOJSPHOH CcHCTeMe
KOOpPAHHAT.

p = 6sindyp



Bapuanrt 5.
JIMHHY K NOBepXHOCTH (KOHTPOJbHASN)

1. CocTaBUTb KaHOHHYeCKHe yPaBHEHHS:
a) amaumnca; ©6) rumepGoJsl; B) mapaboJbl.
A, B — TOYKH, JexKalllde Ha MpsMoH,
F — dokyc,
a — OoJblas (neficTBUTeNbHAS) MOYOCD,
b — manas (MHHMas) NOJYOCH,
€ — 3KCLEHTPHCHTET,
y = £kx — ypaBHeHHS aCHUMITOT runepodoJibl,
D — nupekTpHca KPUBOH,
2c¢ — (oKycHOe paccTosHHe,

a) b=+/15, «=+/10/25;
6) k=3/4, 2a=16;
B) ocb cummeTpun Ox u A(4, —8).

2. TlocTpouTb KPHBYW, 3aJ@aHHYK YpaBHEHHEM B TOJSPHOH CHCTeMe
KOOpAHHAT.

p = 2cosdp
Bapuanrt 6.

JIMHUKM K NOBEPXHOCTH (KOHTPOJIbHAS)

1. CocTaBUTb KAHOHHYECKHE yPaBHEHHUSI:
a) amamnca; 6) runepbonasl; B) mapaboJbI.
A, B — TouKH, Jexallle Ha NpsiMOH,
F — dokye,
a — Goablias (IeHCTBUTENbHAS) MOJAYOCh,
b — manas (MHHMasi) TOJNyOCh,
€ — IKCUEHTPHCHTET,
y = £kxr — ypaBHeHHS aCUMNTOT TUNepOOJILI,
D — nupexkTpHca KpHBOH,
2¢ — (DOKYCHOe paccTosiHHE.

a) b=15 F(-10,0);
6) a =13, &=14/13;
B) D:ax= —4.

2. TlocTpouTh KpUBYW, 3alaHHYK ypaBHEHHEM B TMOJSIPHOH CHCTeMe
KOOPAMHAT.

p=1/(2—cos2yp)



KomiuiekT 3aanuii 1Jisi KOHTPOJIbHOM padoThI 5

Tema: ((HpEIleJILI YU CJI0BbIX IIOCJIeI[OBaTeJ'IbHOCTeﬁ»

Bapuanurt 1.
[Ipeden uucaosoii nocaedosamearvrocmu — M3

1. Jlokasare, uto lim a, = a (ykasate N(g)).
n—r o0

2—2n 1

T 3+ 4n “ 9
2. Haiitu npenes 4HCI0BOMH MOCAEN0BATENLHOCTH
: (3 —n)?
lim
: An? — V/n3
3. lim —
n=oo /nS 4 nd 41— 5n
4. lim n (V2 +1—+vn2-1)

an

5 i 3n? —6n+7 oot
. lim | —m———
n—ooo \3n2 +20n — 1

Bapuanur 2.
[Ipeden uucaosoii nocaedosameasrocmu — M3
1. Jlokasare, uto lim a, = a (ykasate N(g)).
n— 00
2n +3
Ay = =
n-+9
2. Haiitu npenes 4uc/oBOH MOCJeA0BATENLHOCTH
. n+ 1P+ (n+2)?
lim -
n—oe (n+4)3+ (n+5)°
3 6n® — vn? + 1
. lim
n—ooo \/dnb +3 —n
4 lm Vnd — 8 — ny/n(n? +5)
n— 00 \/H

a=?2




Bapuanrt 3.
[Ipeden uucaosoii nocaedosameavrocmu — M3

1.

5.

Hokazate, 4yto lim a, = a (ykazate N(g)).
00
B 2n+1 2

an

C3n-—5 “ 3
Haiitu npenen YUCJIOBOH MnocJeaoBaTeJbHOCTH
lim (1— n)‘4 —(1+ n)fl

nooo (14 n)*—(1—n)?

lin n/Tln — /64nS + 9

n— oo (n _ \3/5), /11 + 72

lim n? (\”)/5 +n3 — /3 +n3)

n—r 00

) (n—l—l)n
lim
n—oc \ N — 1

BapuaHnr 4.
[Ipeden uucnosoil nocaedosamervrocmu — HJ3

1.

Hokazate, 4yto lim a, = a (ykasate N(g)).
n—r
5n + 15

g a=—>

ap =

Haiitu npenes 9uc/I0BOI Mocie10BaTeNLHOCTH
(3—n)*—(2—n)*

- Vnrt+2+vVn—2
n—oo y/nt 4+ 24 /n—2

lim (\3/(73 +2)2 — \3/(71 - 3)2)

n—r 0o

. '."L3 +1 2n—n
lim
n—oo \ NS — 1

2




BapuaHrT 5.
[Ipeden uucaosoii nocaedosameavrocmu — M3

1.

Hokazate, uto lim a, = a (ykasats N(g)).
. n— 00

_3n?

92— 2’

Haiitu npenen 4uc/a0BOM NoCae0BATENBHOCTH
3—n)*—(2—n)*

iy B =20

nooo (1 =n)? —(1+n)?

" Van +1— /23 +4

im ,
n—oe ¥ —/nd+n

lim n (\3/5 + 8n? — 2n)

n—r 00

a=—3

n

) M2+ 2ln -7 el
Clim | —m8m8M8M—
n—oo \ 2n2 + 18n +9

BapuaHnrt 6.
[Ipeden uwucaosoii nocaedosameavrocmu — M3

1.

Hokazate, 4yto lim a, = a (ykasate N(g)).

9 n—0o0

3n

aﬂ:fng—l’ @=3
Haiitu npemen 4ync/ioBOi MOC/Ae10BATENBHOCTH
I (2n + 1)+ (3n +2)°
im
nooo (2n+3)2 —(n—T)3

o oVnS 4+ vn—4
lim —
n=oe Y/nb +6—+/n—06

lim n» (\/n(n—I-Q) —v/n? —Qn—I—S)

n—oo

n+1
I 3n? — on
im | ——————
nooo \3n2 —56n+7




KomiuiekT 3aianuii 1Jisi KOHTPOJILHOM padoThI 6

Tema: «Ilpeaens! pyHKuM»

Bapuanrl.

[Ipedeavt ynkyuii (Konmponvras)

1.

HokazaTb (Ha#Tu d(=)), 4ToO

. 62z? —br+1
lim — = -1
z51/3 x—1/3
Beluucauts npepen GyHKUMH
. (22— —1)?
lim —
e=1x3 + 202 —x — 2
I 322 —3x + 2
24 2% — g — 12

V8 +3r— 122 -2

lim
Va2 + a3

r—0

Bapuasnr 2.

[Ipedeanvt pynxyuii (Kowmponsras)

1.

Jlokazartb (HaiTH d(c)), 4To
322 F1Tx —6
lim or PArT R Flm =19
x—>1/3  r—1/3
BblurcauTh npenea GyHKIHH
ot —3r—2
lim ——M—
r—2 T — 92
L 32 —3x+2
lim ——m8M8M8M —
x4 3?2 —x—12
. 1822 + 5
lim —m8M8M8 —
ro00 9 — 3z — 923
V3+2r—+x+4

;}gnl 312 —dx +1

V8 +3x—ax2—2
lim
r—0 ‘3/132 + :133

7.

10.

11.

12.

10.

11.

12.

xr—5
lim
z—oo \ o1 —3
) 1 —sinx
lim

som2 (1)2 — )2

[IpuMeHHTL 3KBUBAJEHTHOCTH
tg (m(1 + x/2))

lim
z—0  In(z +1)
) r,Qm -1
lim -
x—0 tgdw
Loz 1 -1
lim
x—1 tg wx
3/ x
lim (2 _ ear'('81112 \/E) /
xr—0
2w i1
. r—7\""
lim
. arctg 2z
lim arers «v
r—0 Tg 3x
ITpHMEeHHTL 3KBHBAJEHTHOCTH
o 32?2 —bx
lim -
r—0  sin3x
. arcsin 4x
lim ——
x—0 tg Sx
. cosdr — cos3x
lim —
r W sin

lln}] (1 — lIl(]_ + \3/5))1-/51114 \:'/E
x—



Bapuanrt 3.
[Ipedeavt ynkyuii (Konmponvras)

1. Jokasatb (Haiiti d(g)), uToO 2 i 3z —4\*
322+ 170 —6 " ahee \3z 12

lim =19
z51/3  x—1/3 . cosT — cos®z
2. Boluvcauts npenes QyHKUHH 8. .}Hﬂl B2
3 2, b
lim r—dr—2 9. TlpuMeHHTbL 3KBHBaA/IEHTHOCTH
zo-1 2 —p—2 li 2z
im
3 2% — -1 =0 tg (27 (xz+1)/2)
Clim ——m——
1 322 —x +2 . sinTx
5 10. lim
. B+ 2249 x—0 tglr
4. lim ———
rooc 202 —1—90 1_24—x2
Vi—z—VTtua H. linlgr\/f_ N TR
5. limo \/7 - 2 2(+/2x — /32?2 — bz + 2)
i 12, llIIlO (COS$)1/111(1+51112 x)
xr—r

. /216 — 1/4
. lim
z=1/4 /1[4 + o —2x

Bapuanr4.
[Ipedenvt pyukyull (KOHmMponbHAA)

1. JlokasaTb (HaiiTu d(£)), uTO . r4+3\ "
2 7. lim
6r-—ax—1 5/3 T oo T

lim ————  — — _
cols 3wt 7

cosdx — cos® 4x

2. BolukcauTh npees GpyHKUHH 8. Jim 372
3 2 @
lim vt 57 4 8r+4 9. TlpuMeHHTHL 3KBHBAJEHTHOCTH
z-2 23 T2 + 162 + 12 , 2w
. lim
3 6 +x— a2 z—0 tg (2m(z +1)/2)
. lim ————
r—3 3:'3 — 27 10 ) ln(g _ 2:1_:2)
4. lim z* — 4o +128 ' 9}1—>m2 sin 272
"aooo Bt 4 1522 — 2 — 1 T 27 — 16
V2 +1-3 " ro4 sinmx
5. lim ——— {cosec? x)/x
r—4 T — 2 _ \/5 12 lim (2 B 5'(11'(:511’1,1_‘3) 0sec” x)/x
9 2 . 5 xr—0
6. lim e



BapuaHnrtb.
[Ipedeavt ynkyuii (Konmponvras)

1.

HokazaTb (Ha#Tu d(=)), 4ToO
222 —br+2 5
r—1/2
Beluucauts npepen GyHKUMH
3 —2r—1

lim
z—1/2

lim —mm—
g1 74+ 22+ 1
I 3z —1lz +6
xlr>n3 222 —5r —3

. 32 =S+ 2
lim —mM8—

) x® — 27
lim ——

=3 £/ 3r —=x

Bapuanrt6.

[Ipedeavt pynkyuii (Konmponoras)

1.

HokazaTb (Ha#iTu §(=)), 4To
622 — 75z — 39
= —81
x+1/2
Beruncaute npepen GpyHKuuU
(2* — 22 — 1)*
x*+2x+ 1

r——1

7.

10. 1

11. 1

12.

10.

1.

12.

- (2m4l)m+2

oo \ 20 —1

CosS DX — CcOS X
42

ITpuMeHHTH 3KBHBAEHTHOCTH
27 — 1

lim ———
50 In(1 + 2x)

arcsin 4x

lim
x—0

11m
xr—0

tg bx

sin® x — tg?
(m—x)*

lim (1 + sin? 8;1?)

x—0

111
r—T

1/Incosz

lim
€I —» 00

2 3z
2r—3

. Tx
lim ——
r—0 sinx +sin7x

[TpHMeHHTL 3KBHBAJEHTHOCTH
2sin(7w(x + 1))
In(1 + 22)
CcoS3x — cos T
—
e™ —e*

lim
xr—0

lim
xr—0

lim

r—7 Sin Hr — sin 3x
. e ctgx

tim (g (7 -4))



KommuiekT 3aianuii 1yisi KOHTPOJILHOM padoTsl 7

Tema: «IIpousBoaHbIe»

BapuanrT 1.
Haitimu npoussodnsie ¢ynkyuti (kormpoavHas)

L.

HaiiTi npoussoauyio v/,
) 4 5
y =52 — Vat+ — - —

& €T

3
Ly =vVhrt —dr 4+ 3+ —

(x —4)7

.y =sin® 7z - arctg 52

In® x

sin Hx2

Ly = (Sh 3:E)MCCtg 2x

Haittu ¢! v 4! nHesBHOM dyHKUMK
y? + 22 =siny

Haiitu y) v y” napamerpuyeckod (pyHKLHH
x = 5cos?t,
y = 3sin’t

BapuanrT 2
Hatimu npoussodnsie ¢ynkyuti (kormpoavHas)

L.

Haiity npousBonnyio y,
5 1

;1;28:1:——4+——\/5:?24
x x

L y=V33+2x -5+ ———

4
(z —2)?
y = 387 . arcsin 7z*
sin® 52
-
Y In(2z — 3)

.y = (cos ) "EVE

Haittu ¢! v 4! nHesBHol dhyHKUMK
y=e¥+4z

Haiitu 3, v 4 napamertpuueckoil (yHKUHH

x=1In?t
y=t+Int



Bapwnanr 3.
Hatimu npoussodnsie gyuxyutl (koRmpoavHas)

L.

- Y

Haiitu npoussonnyio
) 4

;1;:8:1124-@——_1
"

3
2 8
- 3T 62 1o
(x —1)% 6224+3x—7
y = tg% 2z - cos Tx?

In(7z + 2)
y T e——

4

Hcos*x

Cy = (In(x + 7))

Haiitu o v 3 HesiBHOM (hyHKUKH
3y = Te¥ + zy°

Haittu ¢, v y napamerprueckoit (pyHKUHK
x = 5sin’t,
y = 3cos> t

Bapuanr4
Haitimu npoussodnsie ¢ynkyuil (konmponvHas)

1.

HaiiTi npoussoguyio y),
« 3 k 4 2
y =43+ = — 31,!)7_4
T T

=

D
Ly =S -1 4 ————
J (z=1) +2372—43:+7
.y =sin* 3z - arctg 227
_ In(5x - 3)
© 4tg 3xd

Ly = (Cth \/E)sin(:hl»S

Haiitu o, v y? HesiBHOM (hyHKUKH
Jx +sinx = dy

Haiitu o). v y” napamerprueckodt (pyHKLMH
x = arcsint,
y=Int



Bapwuanr 5.
Hatimu npoussodnsie gyuxyutl (koRmpoavHas)

1. Haiiti npoussoauyio y),
7 2
y=2vVaed - — 4 3r2 —
T

x

2 y:\4/31:2—$+5—L

' (x —5)*
3. y =cos® 3z - tg (4o + 1)*

In(7z —9)
4. = ——-
Y tg

5. y — (Ctg T:C)Sh(ir+3)

6. Haiity ¢, w y” HessBHON (YHKIMH
:t:y2 — y'5 =4dx — cosy

7. Haiitu o/, w y” napamerpuueckod (pyHKUHH

x = (2t +3) cos t,
=3t

BapuanrT6.
Hatimu npoussodnsie gyuxyutl (koRmpoavHas)

1. Haiitu npoussognymo v,
4 ,
y = 7 +—= - Vs — 228
r T

, 8
3/ = =
2. y=\f’0$2—2;13—1<)+(1:__5)2
! 4
3. y =ctg— -arccosx
T
4 _ In(4x +5)
CT 2ctgx

5. y = (Sh(X + 2))arcsin2x
6. Haiitu ¢, w y” HessBHON (DYHKIMH
2?2 =2+ ylny

7. Haiitu y). v y” napamerpudeckoil QpyHKLHH
T =9dcost,
y =4sint



KoMmuiekT 3aganuii 1151 KOHTPOJIbHO# padoThl 8

Tema: «MccnenoBanue noBeaeHuss PyHKIUIN»

HA3 Bapwuanrtl.

[TpoBecTy nosHoe uccaenOBaHHE H
NOCTPOUTD l'J)a(bHKH (hyHKUMH

)

xr

1. y=
Y= a1
12x
2.y =
Y 9+ 2
4x
3. y=———
Y77 + x2

4, y=(3—x)e*?
5. Halith acuMnToTH H
MOCTPOUTEL rpaduk (hyHKUHH
- w3+’ —3x—1
N 222 — 2
HA3 Bapwuanur?2.
[TpoBecTu noJHoe WccaenoBaHHe W
NOCTPOUTL TpathuKH (BYHKUHKH

x —2)?
1. y = —( )
z+1
—8x
2. y=
Y 2 +4
3. y=2?—2Inzx
T
4. y=1 1
Y n e +
5. Ha#lTh acuMnroTel 1
MOCTPOUTL rpauk (HyHKUHH
o2t -11
YT =3

U3 Bapwuanrt 3.

[TpoBecTH noJaHOe HccaenoBaHHe H
NOCTPOUTH TpahpukH PyHKUHH

1 ._lnzc
.y—\/g_:
3 ‘
r’ — 32
2. y=
Y 2
2202 + 4o + 2
3. y=————
2—x
J2(x+1)
4 y=—
2(x +2)

5. Halith acuMnToTH H
MOCTPOUTL rpauK (PYHKUHH
o 2z 4 222 — 3z — 1
y= 2 — 4x?

HUA3 Bapuanrt4.

[TpoBecTH noaHoe vccienoBaHHe H
MOCTPOUTD TPaPUKH (hYHKLUHH

5zt + 3
l.y=
T
2
r—4dr+1
2,y = —m4M8—
4 r—4
3. y=a2e /2
2(z—1)
e
4, y=———
TPy
5. Haiitu acuMnToThl W

NOCTPOUTEL Tpahuk HYyHKUHH
2 —2x +2

r+3
HA3 Bapwuanrtb.
[IpoBecTy mosHOe WcclieqOBAHHE M
MOCTPOUTD rpathuKky (HYyHKIHH

l. y=

y =

4 —x2

9 y=:L‘2—3:L'—|—3
r—1
(1—a)
3.y = —
Y (x—2)?
r—2>5

4, y=1In +2

5. Halitu acumnrotsl n
NOCTPOUTD rpathuk (PYyHKLMH

2 +9

dr + 8

HA3 Bapwuanr6.

[IpoBecTH nosHoe HccaeNOBaHHE H

MOCTPOUTD Fpal(pHKH (hyHKIMH

y =

o
SENCIENE
203 + 1
2. y= p
3.y =el/@2)
r—2>5
4, y=1In ’ — +2
5. HaliTH acMMNTOTLI #

NOCTPOUTh rpathuK (PYHKLHMH
21— a?

y= Tr+9




HUA3 Bapuaunt?. HUA3 Bapwuant 10.

[IpoBecTu mosHOe HCC/eNOBAHHE W [IpoBecTu mosHOe HCCJeNIOBAHHE U
MOCTPOUTE rpauku (hyHKUMH MOCTPOHTh TpauKH (PYHKUUH
1. y=In(z? +1) l. y=2>—-2lnz
3r —2 2
2y = 3 2'y=$2+2$
3. y=z2el/ 3. y=xel/*
4. y=—(2z +3)e2=12) 4, y=(4—x)e* 3
5. Haiiti acumMnToTs M 5. HaitTi acuMnToTHl H
NOCTPOUTL Tpauk PyHKLUHH NOCTPOUTL Tpahuk HyHKUKH
B | ‘_2:172—6
V= dz2 — 3 -

HA3 Bapwuanrll.

HHS BapHaHT 8. npOBECTH NMOJJHO€ HCCAeJO0BaHHE H

[TpoBecTH MoaHOE HCCJAeNOBAHHE M OCTPOHTE FPAGHKH (YHKLHIL
NOCTPOUTL rpaMKH HYyHKUHH 2 _r_1
1_y:£ Ly= x2 — 2x
(=12 1
Qy:12—3.1:2 S A Sy
' z? +12 3 y= 24+
3 (x 4+ 1)2
S g o 2a+2)
4.y = (20 —1)e2-2) ty= 7m
5. Haiitu acumnrorsl 1 5. HaliTh acumMnToTH H
NOCTPOHUTEL IpathuK PYHKLHH NOCTPOUTD I'PAPHK PYHKLHH
x4+ 32% — 22 -2 o x? + 16
SO R 2 Y= o s

HUA3 Bapwmanrt12.

[TpoBecTH nosHOE HccnenoBaHUE H
MOCTPOUTh IpathuKH PYyHKUHH

HUA3 Bapuaunt9.

[TpoBecTH MoJHOe HCCJIEN0BAHHE W
NOCTPOUTL TPapuKH (hYHKUHH

_ Lo
l.y=zlnz l.y_g a3z =)
4z +1)? 4
xé 4+ 20+ 4 x +2x—3
3. y=x+In(z* —4) 3. y=ader !
r+6 e? 3
Ly = - 4. y=
4, y=In ' 1 == 3
5. Ha#Ti acuMnToThl H 5. HaiiTi acuMnTOTHl H
MOCTPOUTH rpauK (HYHKLHH MOCTPOUTDL IpapuK (PyHKLHH
322 — 7 ‘ _2:c3+2$2—9:1:—3

Y= o011 Y 922 — 3



KommuiekT 3aaHuii 1J1s1 KOHTPOJIbHOM padoTsI 9

Tema: «HeonpeaejgeHHbI HHTETPAJ»

Bapuasnr l.

Heonpedeaennuolii unmeepaan,

3
1. j(ﬁwﬁzs) dx

T

2. [V8 Fudx
dr
3 IQ:}; BT

f dr
V22 -9
T dr

5 202 — 7
cos 21
J

o

——dx
sin® 2
5— 3x

7.
I === V4 — 393:2

Bapuanrt 2.

Heonpedeaennuvlii unmeepan,

f\/E—2ﬁ+21
=

2. —
f\'3/5 b 3x
dx
- 3v—9
. dx
4, [ ——
l Hr? + 3
f T dr
vVhH — 32

6. l sin 3x

dx

: dx
cos? 3z

KOHTponbHasa pabora

8. IQl L1

—1
dx

9. f sin 2z sin 3z dx

10. ["1'11’1 "2

- 1) dx

11. sz Ty

2. f

43:2

13. | -

dx

S+sinx + 3cosx

vr+3

14. |

, dzr
Vr+3++vx+3

KOHTponbHasa pabota

S

7 l 1+ 3z
V1 + 422

:L+2

dx

9. J sin bx sin 7x da

10. [/xIn’zda

11, [(2?

F2)e " dr

4x* + 8x* — 32 — 3

12. |
13. [

3+ 222 + o
dx

14, [YIEVE

2+4+4sinx + 3cosx
x4/3+\/_

T+1

d
@ -2t D@t

M



Bapuanr 3.

Heonpedeaennsili unmeepan,

322+ + 7

[a—y

) f dr
2. f\/5 — dxdx

. dr
3.
l 4—Tx

f dx
V922 — 3
rdr
I Ba? 41

sin
6. | ——dzr
“r veosxt + 3

1+ 3z
+ 3z g

T‘ - T
I ==

Bapuanr 4.

Heonpedeaennuoili unmezpan,

IS\/E Fdx? — 5

1. 5.2 dr
2. [ /(L +a)de
. dr
3. 249z
4 f dx
B2+ 3
3rdx
5.f 422 +1
. Sinbx
6. | ——=dx
l v cos? bha
r—2
7 [ d

2—=x

KOHTpOnbHas paboTta

62 + 22+ 22+ 1

8. “r 20 — 1

9. [ cos2xcos 2z dx

10. [2?Inadx

11. f(:ﬂ2+:z:) sinx dx
-3

KOHTponbHasa pabota

12, d
“r,?:—l )
. dr

13. | ———

3 J3+5cos:r

14 l vVar+3
1+\/W
224 — 3

8. “r12+1d$

9. [' cos 3 2xsin 2z dx
10. [zn(z+1)dx
11. I$20052$dx

T+ 2
12, [ ———md
Ix55—2$2+x v
13 [
4siny — 6cosx
14, (YT VE

T -1

dx



Bapuanrtb.
Heonpedenennoiii unmeepan,

Jr—x+4
2. [(1—8z)*dx
dx
3. J 2— 3z

dx
4. -
f hx? — 3
J‘ 2x dx
7 V6 —da?
f sm':z; du
cos® x

J‘ 3 — 5 dr

[a—

o

\]

BapuaHnr 6.
Heonpedeaennoili unmeepan,

34+ Va2 — 2
—_—

1. J JE lx
d,
2 e
3 ”r 4 fl31’
dx
v
5 #dz

s
6. [ sin2zcos’ 2z dx
4 — 2x
R R —
I ==

\]

KOHTpPOJibHaA pa60‘ra

9. fcos Txsin bx dx
10. [(2* —z+ 1) Inzdz

11. [ 2*cos® v dx

9 f T+ 2

23 _ 22
13

dx

f dx

"J 8+4coszx
. 33

x— VvV

KOHTpoOnbHasa paboTta

223 — 3
S'I z—2

9. [sinzcos®zdx

dx

In(sin z)

10. [ dx

cos”
1. [23 *dx
2 —3z+2
12, | ——d:
I:L’3+2;172+:1: *
13. |

dx
7sinx — 3cosx
4/ n ey
14. J‘de
vz +1




KommuiekT 3aganuii 1151 KOHTPOJIbHOM padoTs 10

Tema: «OnpeaesieHHbI HHTETPaJI, IPUI0KEHHU

Bapuanur 1.
Onpedeaérnbiil unmezpa; u npuAOKEHUs — KOHMPOAvHAs paboma
I J sin? g dr
ko
0
2. | xln(l - z)dx
-1
3. Tlnowanb 3aMKHYTOH (pUrypeL
y=ua% y=2—a°
4. BLUMCAUTL AJHHY OYTH
y? = (x +1)%, orceyenHoi npsamoit z = 4
5. BuuueauTe 00beM Tena BpalLeHHsT BOKPYT OCH
2?/16+y%/1=1, Oz
6. BuuHCIUTb Molianb NOBEPXHOCTH BpaIleHHSs
KPHBOH BOKDYT OCH
y = x%/2, oTceuennoil npamoit y = 3/2, Oy
7. BblYMCAUTD HecoOCTBEHHblE HHTerpasbl
%o [2 \/arctg2x d
sV T+ ™

1 dz

8. ]
3}[4 '\(/' 3— 4

BapuanrT 2.

Onpederénnbiil unmezpanr) u NPULOHEHUS — KOHMPOAbHAA paboma
/2

l. f sin x cos? x dx
0

[\

3
. Jxn(z —1)dx
2

3. Tlnowanb 3aMKHYTOH GUrYDHI
p=4cos3p
4. BHIYHCAHTbL AJHHY AYTH
y? = (2 — 1) or Touku A(2, —1) no Touku B(5, —8)
5. BbuucauTe 00beM Tesa BpallleHHsT BOKPYT OCH
x=+/3cost, y=2sint, Oy
6. BoIuMCIHTb MAolIanb NOBEPXHOCTH BpAIlEeHHS
KPHBOH BOKDPYT OCH
r=t-—sint, y=1—cost, 0 <t < 2w, Ox
7. BEUMCIUTHE HecoOCTBEHHBIE HHTErPAHI

o zdx
S
o 16z=+1
L 2z de

(J;\/lf:.:"'l



Bapuanrt3.
Onpedeaérnbili unmezpan, U NpULOHEHUS — KOHMPOabHas paboma

J V25 4+ 3x
0

j e T2 dy

—2

R

3. Ilnomanb 3aMKHYTOH (PUTYDHI
y=a2 y=2—2a°

4. BBIYHCAHTD OJHHY OYTH
p=3(1—cosy)

5. BquHc.nHTb 06138M Tesa BPAIIEHHS BOKPYT OCH
y =2, 8¢ =y%, Oy

6. BquHCJlHTb MAolAanb NOBEPXHOCTH BpalleHHs
KPHBOH BOKPYT OCH
2% =y + 4, oTceueHHol npamoit x = 2, Ox

7. BouucnuTh HecoOCTBEHHBIE HHTErPAJILI
e ddx
lf z(1+ In?x)

0 dx

8. [
_II/S \3,/ 1+ 3z

Bapuanrt4.

Onpeaeﬂéﬂﬂbtﬁ uHmezpar| u NPULOHCEHUS — KOHMPOAbHAA paboma
Cl1+1n L
L. f

2. fxlrf;nd;c
1

3. Inowanb 3aMKHYTOH (DHIYDBI

v =x =0 y=4
4. BblUHCAUTbL OJIHHY AYTH
p=2cosyp

5. BbluucauTL 00BbEM Tesia BpalleHHs BOKPYT OCH
x =3cos’t, y=4sin?t, 0<t < 7/2, Oy

6. BeraucauTh naowanb NOBEPXHOCTH BPALIEHHS
KPHBOH BOKDPYT OCH
p=2cosyp, Ox

7. BuHCAUTE HecoOCTBEHHBIE HHTerpaJbl
oD

[z sinzdx
1

VO x dx

g [ Vozde

o V9 —a2?



Bapuanurb.

Onpedeﬂennbtu UHmeepas) U NPUAOKERUS — KOHRmpoabvHaa paboma
L T dr

‘r V1-— r2
2. farctg Vzdz
0

3. Tlnowanb 3aMKHYTOH (bUrypbL
y=1/(1+12),y = a2/2

4, BBYHCIUTE AJHHY IYTH
p=5sing

9. BpruucauTh 00beM Tesa BpalleHHs BOKPYT OCH
?=(y—-1%x=0,y=0, Ox

6. BblUMCIMTbL MJIOALL NOBEPXHOCTH BpALLEHHS
KPUBOIH BOKPYT OCH
p = \/cos 2, Ox

7. BoluMcauTh HecoOCTBEHHBIE HHTETPAJbI
oo rdz

! ln 3x — ) y

8. I

axr

BapuanrT6.

Onpf?aeﬂ.eﬂﬂbiu urmeepai) U NPpULONEHUS — 'COHmpOJIbHﬂE paﬁoma
/2

[ sinzcos® zdx
/6
K
2. fm2 sin x dx
0
3. Ilnowanb 3aMKHYTOH (DHIYDBI
=2(1 + cos )
4. BblUHCAUTL OJHHY AYTH
x=cost+tsint, y=sinft —ftcost, 0Kt <7
5. BbluHcauThL 00bEM Tesa BpalleHUs] BOKPYT OCH
ry=4,2r+y—6=0, Ox
6. BeraucauTh naowanb NOBEPXHOCTH BpalleHHs
KPUBOH BOKPYT OCH
r=3cos’t, y=3sin*t, Ox
7. BbIT-IHCJ'[HTb HecOoOCTBEHHbIE HHTerpaJhl

f x sinxzdx

1
2 xdx

8. | ———
J In2y/(x? —1)3



Bapuaur 7.
Onpederérnbili unmezpan, U NpULOHEHUS — KOHMPOAbHas paboma

8
l. j\/:n+ 1dx
3

e
2. [xin?xdr
1

3. Ilnomanb 3aMKHYTOH (PUTYDHI
yY=A-2%, =0
4. BBYHCIHTD IJIHHY IYTH
p=2(1—cosy)
5. BpluneauTh o0beM Tesa BpallleHHs BOKPYT OCH
T2 /94+ % /4 =1, Oy
6. BbluMCAMTL MoWAanb NOBEPXHOCTH BPALLEHHS
KPHBOH BOKDYT OCH
p=4sing, Ox
7. BuluHCAMTL HeCOOCTBEHHBIE HHTerpaJbl
o T dx
1% (1+ 91:2)arctg2 3w

8.
17|2 \9/1 —2x

Bapuanrt8.
Onpedeﬂéﬂnbta uHmezpan] U NpUAOHEHUS — KONMPOAbHas paboma

[ J smlnvdr

J¥ arcsin (x/2)
0 V2—x

3. Inowanb 3aMKHYTOH (DHIYDBI
Y=x+1, y’=9—-=x
4, BBUYMCAUTE AJUHY AYTH

o

d,m

r=4cos’t, y=4sin*t
9. BbluHcauTh 00beM TeJa BpallleHHs BOKPYT OCH
y=2, =0, y=8, Oy
6. BeraucauTh naowanb NOBEPXHOCTH BpalleHHs
KpHBOFI BOKDYT OCH
y=2a>, 0<x <1, Ox
7. Bbmncnmb HecoOCTBEHHbIE HHTErPaJbl
oo dx
'1[ (2% + 2x) In®z
1/3 dx

J 922 — 9z + 2



KommuiekT 3aganmii A5l KOHTPOJIbHOI padoTsl 11

Tema: «/Iuddepenunaibubie ypaBHEeHUD)

Bapuaur 1.
Hugpheperyuarousle ypasnenus — KOHMPOAbHAA

1. Haiith obiee peuenne 1Y y'ctgx+y =2
2
3% dy + xdr =0 7. Pemuth nMHeHHoe ogHoponHoe 1Y
2. Haiiti obiee peuenue 1Y y' =5y +4y =0
y =2ryt+x y" 16y =0
3. Haitti obiee pemenue ogropontoro 1Y 8. Pewmts Heoanopoaxoe JIIY i
zy —y=(z+y)In((z +y)/z) y" — 8y’ + 12y = 36zt — 9623 + 24x%
4. Peuwnth nuneiHoe Y 1?;3 —2 , 3 )
Yy — 327y — 2% =0, y(0) =0 v’ — 6y + 2y = (32z — 12)sinz —
5. Peunth ypasHenne BepHyiiu 362 cos 3z, y(0) =4,'(0) =0
.2y 2./y 9. Pewnth cHcTeMy onHopoaHuX JIIAY
v r  cosir ' = 2x + 8y,
6. Pewnte Y noHu»keHuem nopsiika Y =ty
Bapuawur 2.
Huddpeperyuanvuoie ypasrenus — KOHMPOAbHAA
1. Haﬁfm o0uee peuleHne Y " Y — T.U_’ — o — 1)
(sin(z +y) + sin(z — y))dz + cosy =0 7. PewnTb JuHeiHoe oaHopoaHoe Y
2. Haiiti obwee pewexne OV 9y" —6y" +y =0
" / —
(UJFUU':L,JHUU y' '+ 12y + 37Ty =0
v1—x= 8. Peuwnts HeogHopoatoe JIOY
3. Haiith o6iiee pewenne ogHopogHoro JY y" — 2y — 8y = 12sin 2z — 36 cos 2
2z —y)de+ (z+y)dy=0 V' F 2y 2y = 222 | 8z 1 6, y(0) =
4. Peummte nuneiiHoe 1Y 1L,y (0) =4
(1 2xy)y = yly 1), y(0) =1 9. Pewntb cucremy ogHopoaHbix JIY
9. Peumntb ypaenenue BepHyanu Z =2ty
B '
yooxy = —yle y = 3x+ 4y
6. Pemmnte 1Y noHukeHHeM Mopsaka
Bapuaur 3.
Hugpeperyianvioie ypasrenus — KOHMPOAbHAS
1. Haittu obuee peuienne 1Y 2ay'y” =y 1
y' = 2z — ljctgy 7. PeuruTb nHHeitHoe ofHOpoaHoe Y
2. Haiitu o6uiee pewenwe 1Y g —y=0
V91—yrdr+yv1l—x3dy=20 49" + 8y — by =0
3. Haiitu obuiee pewenue ogHoponHore 1Y 8. PewnTth HeogHoponHoe JIAY
(y — =y) — zsecd y" + 6y’ + 13y = —T7Hhsin2x
. F y" + 8y’ + 16y = 162% + 2422 — 10z +
4. Pemnthb auHeiiHoe Y 8, y(0) = 1,5/(0) = 3
(2¢” —z)y' = 1, y(0) =0 . .
9. Pewnth cHcTeMy onHopoaHbxX JIIAY
5. Pemnth ypaBHenne BepHyiau Y2
@+ Dy +y*) =~y o
. y' =4dr+ 3y
6. Pewnto J1Y NMOHKXKeHWEM MOPSiKA - G



Bapuanur 4.
Huppeperiyuavroie ypasHenus — KOHMPONAbHAS

1.

. Pewntb ypasHenue Bepuyanu

Haitn obuiee pemenne 1Y
sinx .y = ycosx + 2cosx 7

. Haiirtu ofutee peisenue 1Y

(1+y*)yde — (y+ya*)dy =0

. Haiiti oBiuee peierue ognopontoro Y 8.

(x+2y)de —2dy =0

. Pewuto auHelHoe J1Y

zy —2y+2* =0, y(1) =0
9.

xy —2vat -y =y

. Pewnrs 1Y noHuxxeHHem nopsiika

Bapuaurb.
Hudhdeperyuansuoie ypasrerus — KOHMPOAbHAA

1.

Haiitu obuiee pewenne 1Y

3 gy [ 7.
Hafitn obuiee pewenue 1Y

(xy +2’y)y’ = 1 +y°

Haiitn o6uiee pewenue ogHopogtoro Y 8.
(r—y)dr+ (x+y)dy=0

. Pemnte nureitHoe 1Y

zy +y=sinz y(r/2)=2/x
Pewnth ypaBHeHue BepHyniu

' Ty
— 27t
vy 2 —1

Pemnte 1Y noHHXKeHHeM nopsiaka

9.

Bapuaur6.
Hudpeperyuanvubie ypasrenus — KOHMPOAbHAA

1.

Haiitu obuiee pewenue Y 6.
3 — gy f

Haiity obiiee pewerue 1Y 7.

v +y+y?=0
Haiiti obuee peuenue ofHopoaHoro 1Y

(42 +3wy+y?) de+(4y* +3xy+x?) dy — 8.

0
Pewntb JuHeitHoe 1Y

ay' — 2y = 224, y(1) =0 9.

Pewvth ypaBHenne BepHyJiu
zdr = (2° [y — y*)dy

3y

,!H

+1.2yl —1

. Pemuth auHeiiHoe onHopoaHoe 1Y

Yy’ + 25y =10

y" — 10y + 16y =0

Peute HeogHopoaHoe JIOY

Y — 12y + 36y — 14e5%

y' — 6y + 25y 9sindr —
24 cosdx, y(0) = 2,y'(0) = -2

Pemuth cructemy onHOpoaHuX JII1Y

' =y,
Y=

!

2$2yh'y _ yrz —4

Peumuth auHeliHoe ofnnoponHoe 1Y

6y + Ty —3y =10

¥+ 16y =0

Peuuth HeogHoponHoe JIIY

y"' =3y +2y=19sinx + 3cosx

vty = 2® — 42 + Txr — 10, y(0) =
2,y'(0) =3

Pewnte cucremy opHopoaubix JIIY

=z 2y,
y = 3x+ 4y

Pemnte 1Y noHHxKeHHeM NopsiaKa

y" 2y =0

Pemnth MHMHelHoe ogHoponHoe Y
y't+y —6y=0

yh’ + gyn’ — 0

Pewnts HeoaHopoaHoe JIJ1Y

y" + 36y = 36 + 662 — 3627

y"—10y' +25y = €, y(0) = 1,3'(0) = 0
Peuuth cucremy ofHopoaHbix JIJY

x' = —x+ 8y,
Y=ty
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Tema: «Hucsosblie psiabDy

Bapuanr 1,
Hucaosvie padel — KoHmpoavHas paboma

1. JokasaTb cXOAMMOCTb psila U HalTH ero CyMMy
o0
n=1 (7’1 + 3)(.’1 + 4)
2. HcenenoBath HAa CXOLUMOCTD
i n+ 2
a1 n!
o0 n
3. t
nZ::l & 2n+1
o1
4' 3
n=1vVn’
5. HMcenenoBars Ha CXOIMMOCTh M aOCOMFOTHYHO
CXOAMMOCThL 3HAKOYepeayIolHecs Pkl
o0
Z (71)?; 1
n=1 n'\s/ﬁ
o0 _1 n
6 3 (=1)
r=nlnn
Bapuanr 2.
Hucaosole pader — KowmpoavHaa paboma
1. JokasaTb cXOOMMOCTb psila U HalTH ero CyMMy
oo R 3n
ngl 15"
2. HccnepoBaTh Ha CXOAUMOCTb
i (2n + 2)!
n=1 n"
oo 1 T
3. ) (ar(?tg )
n=1 2n + 1
&, 1
4. S S—
nzzjl n?—n+1
5. HccnenoBaTh Ha CXOAMMOCTL H aOCOMOTHYIO
CXOIMMOCTb 3HAKOUepeLy LLHecs Psibl
= (1)
n; 3n? +1
o (] n+1
6. & (1

n=1 n?+1



Bapuanr 3.
Hucaosvie padel — KOHMpPoOAsHAA paboma

1.

6.

ﬂOKa3aTb CXOAUMOCTDL pdAla U HalTH ero CYMMY
o0 2?’!, |_7’ﬂ

T

HCCJ’[EII,OBaTb Ha CXOOIHMOCTD
o< Tn—1

a1 5™(n + 1)!

o ok 1\
S\ 4n

HcenenoBath Ha CXOAHMOCTb H 86COJ1POTHYIO
CXOOMMOCTbL 3HaKouepeayrlHecsa paabl

S

=3n? H1
o0 {Yog T
”Z::_l(— ) Sma

Bapuanr 4.
Yucaossie padel — KoHmpoavHas paboma

L.

JlokazaTb CXOAHMOCTD psiia H HAHTH €r0 CYMMY

oo 7n+3n

n;l 217

HCCJIEI[OBaTb Ha CXOIHMOCTb
27

Z n sin — ™

< /n+1\™"
'7§1(2n>

Ztg—

HCCJ’[E,I[OBaTb Ha CXOAHMOCTb U abCOMOTHYIO
CXOIHUMOCTb 3HAKOUEpeLyIIHEeCs Psibl
o0 1

2 (_1)n2n 1

n=1
2n+1

n:l(—l)”” n(n +2)




Bapuaur 5,
Yucaosvie padvl — KOHMPOAbHAA paboma

1. JlokasaTb CXOAMMOCTb pPsijla U HAUTH ero cymmy
oo 5t — 2"

2.

n=1 107

2. HcenenoBaTh HA CXOLHMOCTD
< 1-3-5-...-(2n—1)
L7 (5
a=12-7-12-...-(bn —3)

%) 1 n
3. > (a.rctg 57)

n=1
o0 1
nZ::l In(n + 3)

5. HccnenoBaTh Ha ¢XOAMMOCTEL H aBCOMOTHYIO
CXOOMMOCTbh 3HAKOUepeLyIoLHecs Psbl

> o

n=1

< (=1)"-n

6.
T 12n

n

Bapuanurt 6.
HYucrosvie padel — KOHmMpoasHaA paboma

1. JlokazaTb CXOAMMOCTb psifa U HAHUTH ero cymMmy

gL

a1 (Bn+1)(3n +4)
2. Hceaenosath Ha CXOLUMOCTD

< (2n + 2)!

nn

4’-’1

(n +1)/n)"

1
' n—=1 n2 + 4

5. HccnenoBaTh Ha CXOAMMOCTL H abCOMOTHYIO
CXOAHMOCTb 3HAKOYepPeLYLIHecs PsiLbl

00 (_1)1L+l

Il
—

n

]2

—

n

=
gL

e Inn
e ]

6. > (—1)""sin SE“

n=1
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Tema: «CTeneHHbIe PAALI 1 IIPUJTOKCHUS>

Bapuanur 1.
Cmenennoie padel U NPUAOIHEHUS — KOHMpPoaoHaa paboma
l. Hafitu oGnactb cX0OUMOCTH psina
o0 mﬂ,
2
=1 n(n+1)
& (2n—1)" x4+ 1)
o & @no1 )
= an—1pn
< 1

3.3

n=1 (”I)n

4. Paznoxuts pyHkuno f(x) B pan MakaopeHa u
HaHTH ero 061acTb CXOAHMOCTH
flay=e

5. Paz/oXHTh MOABIHTErPaJbHYI (PYHKIHIO B
CTEeNHOH DAL M BLIYMCAHTb MHTErpail
¢ TouHocTbr go 0,001

1 2
Je® 2 dg
0

6. HaiitTu pasnokeHHe B CTENEHHOH DS
no creneHsam x pewenus Y
(sanucaTh TpU MepBbIX, He paBHLIX (), claraeMblx)
y.' — gsinz + y(o) =0

Bapuaur 2.
Cmenennsle padel U NPULOKEHUS — KOHMPONbHas paboma

I. HaiiTu obaacTb cxogMMocTH paaa
o0 2117.271

,; 2n—1
o0 (:L _1_5)2n71
n=1 2n - 4n

o0

3. 3 (na)"”

n=1

4. Paznoxutb GyHkuuw f(x) B pag Makaopena u
HAaHTH ero oOJacTb CXOAHMOCTH
flx) =e¥*

5. Pa3znoXHuTh MOMbIHTETrPaJbHY (PYHKIHIO B
CTEMHOW PAA M BLIMMCJWTL WHTErpasn
¢ TouHocTbr go 0,001

0,2
| Vze *dx
0

6. HaiiTu pasnokeHHe B CTENEHHOH DSl
no creneHsam x pewenus Y
(3anucats T;)I/I MepBbIX, He paBHBIX (), claraemMbix)
r_ , , _
y =xzy—y-, y0)=0.2




Bapuaurt 3.
Cmenentble paodbl U APUAOHEHUS — KOHMPONbHaa paboma
1. HaiiTu odaacTh CXOOUMOCTH paaa

o0 (*:L')"'H

n3

Il
—

T
(1 22T
2n

:L;n.

n=1 o"\2n +1
4. Pazaoxuth pyHkunio f(x) B psan Teiaopa B Touke xg H
HalHTH €ero oﬁnac*n: CXOAMMOCTH

f( )—111(or+3) ; T=3

5. PasnoxuTh HOHbIHTerpaJ]bHyfo (PYHKLHIO B
CTENMHOW PAA M BLIUMCIHTL HHTErpas
¢ TouHocTbo a0 0,001

0.4
[ Vwe **da
0

6. HaiiTu pasnoxeHue B CTeNEHHOH psii
no creneHsam x peweHus Y
(3amucath TP MepBBIX, He paBHBIX (), CAATAEMBIX)
=ze” +2y%,  y(0)=0
Bapuaurt4.
Cmenennole paosl u NPUAOHeHUs — KOHmMPoasHas paboma
1. Haittu o6nacTh CXOOMUMOCTH pAaa

s
Ik

NgE

> n(n+1)z"
n=1
n
9 Z (3 —2z)"
Zon—In’n
o0 '
3.y —=2

ne=1 3%v2n +1
4. Paznoxuth ¢pyHKunw f(x) B pan MaknopeHa u
HaHTH ero 00/1aCTh CXOAHMOCTH
fla) = cos 22
T) = cos —
3
5. PaszJloxHTh NONLIHTErPadbHY0 (PYHKLHIO B
CTEMHOW PSAO M BbIUHCAMTbL HHTErpas

¢ TouHocTbio 10 0,001
0,5 1
J e
2 1+=x
6. HaiiTn pasnoxeHHe B CTeNeHHOH psl
no creneHsam x peweHus Y
(3anucaTb TP MepBbIX, He paBHLIX (), caaraembix)
y =x+e¥, y0)=0



Bapuaur 5.
Cmenennbie padel 1 npuiOMeHus — KOHMpPoasHas paboma

1.

Haiiti 06aacTh CXOOMMOCTH psifa
o0 TSu

>

B+ )

=, 2 3
z: 2n ($‘+72)n
n=1

) 1

ngl S

Paznoxuts ¢yHkuuw f(x) B pag Makaopena u
HAaHTH ero o6JAacTh CXOAMMOCTH

flx) = ch (2z%)

PaznouTh NOALIHTErPAJLHY I (DYHKLHIO B
CTETHOH PAL H BBIUMCIHTE MHTErpan

¢ ToyHocTbio go 0,001

0,5 ,

J arctg x A

0 xr

HaiiTi pasnioxeHHe B CTENEHHOH Dsif

no crenedsam x peireHust J1Y

(3anmMcaTh TpH MepBLIX, He paBHBLIX 0, cAaraembix)
y' = 2%y? +ysinx, y(0)=1/2

Bapuanur 6.
Cmenennbie padel u npuioyenus — KOHMpPoavHasa paboma

1.

Ha#lTi obaacTb cXonMMOCTH psna

oo gnn
> S
n=1 N1 +1
X (x—2)"
2
n=1 1L

o< 1

n=1 'H(:E - 2)11
Paznoxuts ¢yHkumo f(x) B pan MakaopeHa u
Ha#lTH ero 06JacTb CXOAUMOCTH

Fla) = sin 3z

PaznoxuTh NOOBIHTErPAJAbHY 0 (hYHKLHIO B
CTEeMHOH PAN H BBIUMCIHTL MHTErpan

¢ TouHocTbio 10 0,001
25 o227

e
Haiitu pasnoxeHde B CTeNeHHOH DAL

Mo cTeneHsaM x pelneHus Y

(3amucaTh TP MepBbIX, He paBHBIX 0, CJaraeMeIx)
Yy =ycosx+2cosy, y(0)=0

dx
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Tema: « KomOMHATOpPHBIE CXEMBbD»

Bapuanr 1.
KombGuxnamopHbie cxembi — KoHmMpoasHaa paboma

l.

Kagux uncen Goabiue CpelH Nepeoro MHJAJMHOHA: TeX, B 3allHCH KOTOPLIX BCTpeta-
eTcd 1, HNH TeX, B 3aMHCH KOTOPLIX eé HeT?

B ckonbKHX cayuasx npH urpe B «CnoptaoTos yrajueadie 5 Homepoe ua 36 GynyT
MpaEHILHO BHIGPaHH: a) poeHO 3 HoMepa: §) He MeHee 3 HoMepoB?

B audt cean 8 uenoser. CKoNbKMMH cnocofaMH OHH MOTYT BHIATH Ha YeTepEx
3Tamax Tak, 4yTo0bl Ha KamioM 3Taxe BHllLe], No KpadHel mepe, oOHH qeoBeK?
YKkazanue: 80cnoib30aambcA NPAGUAOM BKAOMEHUA U HCKAFONEHUA.

. CKoMBKHMH cnocofaMH MOMHO COCTABHTh TPEK]J.BETH]:IFI EIJJIE[‘, BCJTH HMeeTCHd Ma-

TepHan 5 pasJHuHEIX UBeToB? Ta e 3ajaua, eciM 0OlHA M3 NMOJMOC A0JMHA GBITh
KpacHoi?

n
Haiitu cymmy Y (Th* + 3)CF.
k=0

PemiuTe JHHEHHEE pPeKyppeHTHRIe COOTHOIIEHHA!
1}_ WUpys — 21'..[,,4.1 + i, =0, g =—-2.u; =2
2) gy — A,y +3u, =2, ug=0,u,=1

Bapuanr 2.
KombunamopHbie cxembl — KoHmponsHaa paboma

1.

2.

CrOIBKHMH criocofaMH MOMHO COCTABHTE TPH Mapbl H3 n [IAXMATHCTOB?

[TokasaTek, uTo ecad n = 42m, To 4HCA0 LeJblX, He MPeBOCXOAALIHX 1 H He Jlensd-
IHXCA HH Ha OfHO H3 uuHcen 6,14,21, pasHo 32m. ¥Ykazanue: socnoib3osambca
NPasUAOM BKAMNEHNA H UCKAMYEHIA.

CroabKO CYLIeCTEYeT HAaTYPadbHBIX T-3HaYHBIX YHCET, ¥ KOTOPLIX ]J.Hq}FI]:I pacmo-
JIOHEHKI B HE}-’ﬁhIBEL}GLTJ,EM HDPF{,II_}{E?

CronbkuMH cnocoGami yxeao 11" MoXHO NpeIcTaBHTe B BHIEe TPEX COMHOMMHTE-

Jeil (npelcTaBjeHHsa, OTJIHYAMUIHeCA MOPAIKOM COMHOMHTeNel, CYHTAlOTCA pas-
nuuneMi; 11° — coMHmKHTENE)?

n K "

¥ N - T

Haiiti cymmy 3 (3k — 5)(—1)*C}.

k=0
PemiuTh MHHENHEE PEKYPPEHTHLIE COOTHOLIEHHA:

].). T.ﬂn+2 + T.ﬂ“.l.j_ —ﬁ?..[" = {].. T.ﬂn — —1.1!,1 = 2
2). T.i.ﬂ+2 — 21[”4_1 — :]1.!-” = 1.. up = —2.1‘.51 = 2



Bapuasnrt 3.
KombunamopHbie cxembl — KoHMpoasHaa paboma

1. MmeeTca n ONHHAKOBEIX Belled H ellé n pazauuHuX Bemeld. CKoALKHMH cnocoba-

MH MOXHO BHOpaTk H3 HHX n BelleH?

B cKONBKHX cy4asnx npu urpe B « CnopTaoTos yrajuBaHke 5 HoMepoe u3 36 GyoyT
MPABHJIbLHO BHIOPaHE: a) POBHO 3 HOMepa; 6) He MeHee 3 HOMepoB?

. DI’IFIIE‘D.E.‘IHTE: KOJHYeCTBD LeNOUHCNeHHBIX pElI.IEHHI'"I CHCTEMEl Iy + I + Iy =

4“..3:1 = ﬂ..:rz = ﬂi‘g = 0.

Ha wkoneHoM Beuepe npucyTeTeyoT 12 nesymek u 15 woHowei. CkoabkuMu cno-
cofaMH MOXHO BHIOpPAaTh W3 HEX 4 napw?

i
Haiitu cymmy Y (k2 +1)CE.
k=0

PeliuTe MHHeliHEE peKYPPEHTHHE COOTHOLIEHHA:
1), tpyz +tiger —2uy =0, ug=1,u, =3
2} Upya — 2H.1+1 — 31.!,,,1 =1, g = —1.111 =32

Bapuaunrt 4.
KomburnamopHbie cxembl — KoHmpoasHaa paboma

1.

CronbKHMH crniocofaMH MOXHO COCTaBHThL TPEXUBETHHIH duiar, eciH HMeeTcs Ma-
TepHan 5 pasiHuHLIX UBeToB? Ta xe 3amaya, eclH 0JHAa H3 NoJOC A0JXHA GHITh
KpacHOH?

B konone 52 kapru. B ckonekHX cayvadax npH eufope M3 kononk 10 kapT cpenm
HHX OKaMYTCA: a) X0oTA Obl OMHH TY3; B) He MeHee JBYX TY30B; I) pOBHO JBa Ty3a’

[lokasaTs, uTo ecad n = J0m, To 4HCA0 LeJLlX, He MPEBOCXOAALIHX N H He Jensd-
WHXCA HH Ha ofHO H3 uHcea G, 10,15, pasHo 22m. Yka3anue: s0cnoab308amMbca
NPAsUAOM BRAHEHUA U UCKAFYEHUA.

CKOIBKHMH cnoco6aMH MOXHO BRIOGpaTE 6 KapT M2 KoJolel, colepxallell 52 KapTh,
TaK, 4TOOB CpefH HHX GELTH KapThl KamAoH MacTH?

11} l
Haii — 2RO
alTH CyMMY gﬁ{k | + 2k)C
PewuTh JHHEHHEE PEKYPPEHTHLIE COOTHOLIEHHA:
1}. Upyo — Upy) —ﬁ'i'..l:" =), iy = —1.1.51 =2
2}. Hﬂ+2 — 5‘1.:,,1_'_1 + ﬁ'i.!-“_ = —2._ U = —2., uy = 2



BapuaHr b.
KombBunamopHbie cxeMbl — KoHmMpoisHaa paboma

l.

Humeem m pazTHYHEIX [MapoE H E pa3IHYHBIX KOP3HH. CKONBKHMH cnocofaMu
MOMHO pasMeCTHTh NpeJMeThl N0 KOp3HHAM, A0MYCKaMTCHA NYCTHE KDPSHHH?

HaiiTh uncno BekTopoB a = (ay, az. ..., 4y ), KOOPAHHATH KOTOPHIX YAOBNETEOPAKT
i

yenoerw a; € {0,1}, i=1,2,....n, 3 ai=r.
=1

. Ckoasko CYLIeCTBYeT HATYPaJdbHEIX T-3HaYHBIX MHCEe, ¥ KOTOPRIX ]J.Hq)']]:l pacno-

JIOMEHE! B HeyGuIBalOmeM MopaaKe?

Mmeerca 17 nmap pasanunbix npeamertcos. HaliTh nonxoe uyncno BeiBOpoK M3 3THX
npenmeToB. Kamnas napa MomeT y4acTeoBaTh B Bhifopke, npefocraenas Jwboi
H3 [BYX e€ 3/7eMeHTOB, HJH He y4acTBOBaThb. BHIGOPKM CYMTaNTCA pa3NHYHLIMH,
ec/IH OTIHYAKTCA OPYT OT Apyra CEOHM COCTABOM; NMOPAJLOK NpeiMeToB B BeOopKe
HE YUMTEIBAETCH.

n
Haiit cymmy Y (3k + 1)2CF.
=0

PewnTe AHHEHHEE PeKYPpPeHTHBIE COOTHOIIEHHA:
].}. H.ﬂ_|.g + 2“.14_1 + 'i‘.I." = {]; Tj.n — —2.1.!-1 = 2
2} tinyo +i1‘i'..|:n+1 + 3w, =1, ug =013 =1

Bapuanr 6.
KomburnamopHsie cxembl — KoHmpoasHaa paboma

l.

CKoNbKHMH cnocofiaMH MOMHO YKa3aTh HA WAXMAaTHOH nocke 2n = 2n Genwd M
YEPHHI KBaJpaTH, He JIEXALlHEe HA OJHOH TOPH3OHTANIH H BEPTHKAaH?

. CKONBKHMH cnocofaMi MOXHO PacKpacHTh KBaJpaT, pasfeléHHH Ha JeBATh ua-

cTeH, YeTHIPLMA LBETAMH TaKHM 00pa3oM, uToOkl B MepEHH LBeT OLLTH OKpalleHH
3 uacTH, Bo ETOpol — 2, B TpeTHii — 3, B ueTBepTHH — | uacTe?

. Ckosbko cymecTeyeT 4ncen ot 0 no 10" |, KoTopsle He COLEpPXKAT ABe HAYLIHE APYT

33 JIPYTOM OJHHAKOBEIE UHGPH?

. CKoNbKHMH crnocofamMy MoMHO pazMecTHTE i OOHHaKOBLIX IIApOE MO ¥n pa3fiH4-

HEIM KOp3HHaM TNpPH CIeIVHLIHY YOI0BHAX. MYCTRIX KOP3HH HeT,

n
Haiitu cymmy 3 (k + 3)C%.
=0

PemiuTe NHHEHHEE PeKYPpPeHTHBIE COOTHOIIEHHA:
].}. ".ﬂ.'.g - 5“.1.'.1 + ﬁ'ﬂ-n = ﬂ.. 'i'..l!n = _1.“.]_ = 2
D) paos — ey — By = =1, wg = —2,u; =2
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Tema: «Cay4aiinbie COOBITHS)

Bapuaur |.
Cayuatinsie cofeimusd, KoOHTponbHas pabora

l.

JlBa BOEHHHIX CAMOJIETa C PA3HLIX CTOPOH NpeofonesatT soHy [1BO
NpoTHBHHKA. BepoATHoCTs Toro, yto cOWUT OVAeT Nepeuid camoer,
pasua 0.7, sropoit — 0.8. Haiith BeposTHOCTh nopaxenus: 1) ogHoro
camoJfera; 2) AByx; 3) HH OQHOrO.

. B KoHKypce Ha Jy4uylo Kypcoeyio paboty yuacteyioT 20 cTyleHTOoB

nepeoro Kypca, 22 cryaesTa eToporo kKypea 4 18 c¢TyleHTOB TpeThero
kypca. Mlancw Ha nobeay Ans cTyAeHTa NepBoro Kypca oLeHUBAWOT-
ca B D0%, ana crymentos Broporo Kypea — 60%, ans crygeHToB
TpeThero Kypca — 70%. a) Haiitu BepoaTHocTe Toro, 4to caydail-
HO BhIGpaHHBIH cTyaeHT nobeaut B KoHKypce. 6) Haiith BepoaTHOCTL
TOro, YTO B KOHKYpce noGein cTYIeHT BTOPOro Kypea.

B cembe naTb AeTel, HMEOLINX pa3Hble AaThl poxaeHus. [IpuHumasn
PaBHBLIMH BEPOATHOCTH POMKAEHHA MalbYMKa H 1€BOYKH, HAHTH Bepo-
ATHOCTb TOTO, YTO MAJBYHKOB B ceMbe: 1) Tpoe; 2) He MmeHee Tpex;
3) ue Gonee ABYX.

. I'pocemeficTep naet ceaHc ogHOBpeMeHHOH Wrpnl Ha 25 pockax. Be-

POATHOCTL TOrO, YTO YYAaCTHHK CeaHca BHIMIPaeT y rpoccMeicrepa,
pasua 0.1. Hailti peposTHOCTE TOro, 4TO rpoccMeiicTep Buurpaer 21
MapTHIO B 3TOM CeaHce.

. Ha nonke uaxonartca 12 kuur, paccTaepieHHbIX B NMPOM3IBOJLHOM [0-

panke. M3 HHUX 4 KHUIM — O TeopHH BepoaTHocTeH; 3 — no mare-
MaTHYeCKOMY aHa/H3y H D — mno JuHeiHod anrefpe. CtyaeHT cay-
YaHHLIM ofpazoM focTaeT TpH KHHMrH. HaliTH BeposaTHoeTk Toro, 4to
OH BEIOGpan He MeHee JIBYX KHHI M0 TEOPHH BePOATHOCTeH.

. Ha KOpP3HHBEL, CﬂAEp)KELI.I.I,EffI N PA3JHYHBX 3JIeMEHTOR, NOCNAEA0BATE b~

Ho k pa3s BelGHpaOT No ofHOMY 3JeMeHTy. BLIGpas oflHH sJeMeHT, ero
BHOBbL BO3BpallalT Hasaj B Kop3uHy. HailiTv BepoaTHOCTb coOLITHA,
YTO HH OIMH 3JIEMEHT He NMOABHTCH ABaMlbl?



Bapuaunrt2
Cayuaiinsie cofeimus, KOHTponbHasa pabora

l.

Jlna cMrHanM3alMi 0 BO3rOPaHHH YCTAHOBJEHO [Ba He3aBHCHMO pa-
OoTawHX JaTyHKa. BepoATHOCTL TOro, YTo NPH BO3ropaHHH NepBbli
natuuk cpabotaer, pana 0.9, ans Broporo sTa BeposiTHocThb pasHa 0.7.
HafitTy BeposaTHOCTE TOro, YTO NPH BO3rOPaHHH CHIHAM MOCTYOHT: 1)
OT ABYX AAT4YMKOB; 2) HHM OT olHOro AaryHka; 3) xord Obl OT OQHOrO.

. B Marazuu MOCTYNHJAO TPH NMapTHH 30HTHKOB OT TpeX NOCTABUIHKOB.

B nepso#t napruu — 100 30HTHKOB, H3 KoTophiX 2% OGpakoBaHHLIX.
Bo sropoit napruu — 300 30HTHKOB, H3 KOTOpbX 4% GpakoBaHHLIX.
B tpetbeit naprun — 60 3oHTHKOB, M3 KoTopueX 1% GpakoBaHHBIX.
Haypnauy BuiGupator oaus 3oHTHK. a) HaliTh BepoaTHOCTB TOrO, 4TO
BLIOPAHHLIH 30HTHK OKaeTcs OpakoBaHHbIM. 6) BuOpaHHBIA 30HTHK
okasajcs GpakoBaHHEIM. HalTH BepoATHOCTE TOro, 4To OH MOCTYIHI
OT MepBoro NOCTaBLIMKA.

. EEPGHTHDCT]: Toro, 4To MOTOp B Lexe B NAHHBIA MOMEHT BKJIOYEH,

ans Kaxjoro Motopa paeHa 0.8. HalTu BeposiTHOCTB TOro, 4TO M3
MMEHLIHXCS B LeXe NATH MOTOPOB B AaHHEIA MOMEHT GyAyT BKJOYe-
Hul: 1) onuH moTtop; 2) He Gonee onHoro; 3) xoTa Bl ABa MOTOpA.

BepostHoeTts c6os B padote ATC npu kaxaom euizose paexa 0.0005.
[Mocrynuno 2000 seizosos. OnpeaenuTs BEPOATHOCTE TOrO, 4TO NMPH
sToM npouzollno 4 chon.

. M3 npyna, B koropoM naasaiu 25 Kapnos, BLUIOBHAH D, NOMETHIH HX

H oTnycTHIH obpaTtHo B npya. Bo eropoii pas swuiosuaH 7 pub. Hai-
TH BEPOATHOCTL TOrO, Y4TO CPEIH HHX OKaMKeTCH He MeHee 4eThipex
MOMEYEHHBIX Kaprios.

. B n swmukax caydadHelMm obpazom pasmewawt n + 1 wap. Haltu

BEPOATHOCTL coOBITHA, YTO BCe ALLHKH 3aHATH?



Bapuaur 3.
Cayuaiineie cofeimus, KOHTponbHas pabora

I. B marasuH oT pasHbX NOCTABLIMKOB MOCTYNAK YeThipe NapTHH Me-
Gend. BeposiTHOCTH ToOro, 4TO NapTHH OYAYT AOCTaBjeHB B CPOK,
cooteercTBedHo paeuel 0.9, 0.8, 0.7, 0.8. Haiitu eepoaTHocTb TO-
ro, 4TO M3 3THX 4eThipeX napTHil GyayT AOCTaBJieHEl Cpok: 1) meHee
aeyx; 2) xora 0wl ogHa; 3) ogHa.

2. B o0yBHY0 MacTepCKyH /8 PeMOHTA NPHHOCAT camnord H Tydau B
cooTHoweHHH 2:3. BeposTHOCTE KayecTBEHHOro peMOHTa AJjs canor
pasHa 0.9; nas tydens — 0.8. Iposenena nposepka KayecTsa 0qHOH
napul 00YBH H3 OTPEMOHTHPOBAHHLIX B 3TOH MacTepckoit. a) Haiitu
BEPOATHOCTL TOrO, 4TO 3Ta napa ofyBH OTPEMOHTHPOBAHA KayecTBeH-
Ho. 6) HaliTi BeposiTHOCTL TOTO, YTO KayecTBEeHHO OTPeMOHTHPOBaHA
napa tydeb.

3. BeposTHOCTB caTh 9K3aMeH JJIf KaMJ0ro U3 LIECTH CTYIEHTOB paB-
Ha 0.8. HaliTu BeposiTHOCTE TOrO, 4TO 3K3aMeH caaayT: 1) nathb cry-
AeHToB; 2) He MeHee NATH; 3) He DoJee MATH.

4. BepoaTHocTk He BepHO BLIOpaTh 3HAK NpH Habope TeKeTa paBHa
0.001. HaliT BeposTHOCTE TOro, 4TO NpH Habope TeKcTa, COCTOS-
uero ¥z 3000 3nakos, OyaeT fonylleHa XoTd Obl OJHA OLIMOKA.

5. Crynenr auaet 40 u3 50 sonpocor nporpammsul. Hailiti BeposTHOCTE
TOrO, 4TO CTYIEHT 3HaeT [Ba BONPOCA, COlepKallUXcs B ero sK3ame-
HalHOHHOM Gunere?

6. IIuu pomxnenus k yenoeek oOpasywoT Bubopy obbemom k u3 coso-
KYMHOCTH n = 365 AHed B rogy. KakoBa BeposTHOCTL, UTO BCE JHH
POMJEHHS pas/HYHble?



Bapuaunrt4.
Cayuatinsie cobeimus, KOHTponsHaa pabota

l.

OnuH ctysedt Bulyuun 20 uz 25 BonpocoB nporpaMMel, a BTOPOM
— tonsko 15. Kamaomy M3 HHX 3aal0T No OHOMY BOMpocy H3 25.
HaiiTi BeposTHOCTBL TOro, 4TO Ha 3ajlaHHLIH BONpPOC NPaBHJLHO OT-
BeTAT: 1) oBa cTyaeHTa; 2) TOALKO OAHH W3 HHX; 3) XOTs Ol ONHH H3
CTYAEHTOB.

. TI’_'IIH ABTOMATAE WTAMOYIOT OIHHAKOBLIE NETAaH, KOTOphLlE MOCTYNAKT

Ha oblMi KoHeeHep. [IpoH3BogHTENLHOCTH NepBOro, BTOPOro H Tpe-
Thero aBToMaToB oTHoesTed Kak 2:3:5. BeposthoeTh Toro, uro fe-
Talb ¢ NepBoro asToMata Gyfer oTIHYHOrO KadecTBa, pasHa 0.8; nas
sroporo — 0.6; ana tpervero — 0.7. a) Haiitu BeposiTHoCTL TOrO,
4TO Haygayy B3ATas ¢ KOHBeHepa JeTalb OKaMKeTcs OTIMYHOro Ka-
uectsa. 0) Baaras geranb okasajack oTAH4YHOro Kadectsa. Kakosa
BEPOATHOCTL TOrO, HTO OHA H3rOTOBJIEHA NEPBLIM ABTOMATOM?

. BeposiTHoCTE nopaskeHus Lend B ofHoM BeicTpene paeHa (.4. [lpo-

ussegeHo 8 seictpenos. Haiitu: 1) HaueeposTHeliwee yucno Ky no-
paKeHil LeM B BOCLMH BhiCTpenax; 2) BeposiTHOCTL TOro, 4TO Mpo-
H3oiner Ky nopameHdid ueaH; 3) BepOATHOCTL MOPAXKEHHS LeJH He
meHee 4 pas u3 8.

. M3BecrtHo, uto cpenu 10% moneil, GpoHUpPYIOLIMX HOMEP B KYpPOPT-

HOH rocTHHHLE, OTKA3LIBAOTCS OT OpoHH. AJMHHHCTPATOP FOCTHHH-
uul eegan Gponb Ha 100 mecr. Halitu BeposiTHoCTh TOro, 4To Bee
JIOIH, NPHEXABILIHE HA KYPOPT H HMelolllHe OPOHb, NMOCENATCA B STOH
rocTHHHLE, ecliH B Heil 96 cBOGOAHBIX MecT.

. B awuke 10 peraned, U3 KOTOPEIX TPH ABJSIOTCH HECTAHAAPTHLIMH.

CoopuuK Haynady B3an TpH getand. HaliTH BepoATHOCTBL TOro, 4TO
0[HA H3 B3ATHIX JeTa/led 0Kasajach HeCcTaHJApPTHOM.

. B n amukax cny4aidHus oGpazoM pasasmellawT k wapos. Kakosa se-

POATHOCTL, YTO POBHO T NONAAYT B OAHH (QUKCHPOBAHHLIH ALMK?



Bapuanrb.
Cayuatinsie cobeimus, KOHTponsHaa pabota

l.

CamoJleT NPOTHBHMKA OGHAPYMHBAETCH TPEMS PAaJMOJOKATOPAMH €
seposaTHocTaMu 0.8, 0.7, 0.5 coorsercTBenHo. KakoBa BepoATHOCTb
TOro, 4To camoseT Oyner oGHapyxeH: 1) ogHHM paaHosokaTtopoM; 2)
AByMs; 3) xots Ol ABYMS.

. Taccamup MoxeT 00paTHTLCA 33 NoJyyeHHeM GHJIeTa B OQHY U3 Tpex

Kacc BOK3aJa A WJH B OIHY H3 NSTH Kacc Bokzana B. BepostHocTs
TOro, 4TO K MOMEHTY NPHXOJa Nacca)KHpa B Kaccax Bok3ana A ume-
W0TCs B npoaxe Ounetsl, pasHa 0.6; nna Boksana B sta BepoaTHOCTL
pasua 0.5. a) HaiiTi BepoATHOCTL TOro, 4TO B Kacce Hayaady BeOpaH-
HOro BOK3a/a Naccaxmup cMoxeT KynuTe Ouner. 6) [laccaxmup kynua
Guner. BeposiTHee Bcero B Kacce Kakoro BoKsafa KymjieH Ouner?

. I"II‘IJGK HaﬁpﬂﬂHBaET KOJIbL A Ha KOJbILIeK. EEPGHTHGCTE YOa4H B Kas-

nom Opocke 0.1. Haiitu BeposTHOCTh Toro, 4To M3 6 Kojel Ha Ko-
nbiwex nonagyT: 1) aea konsua; 2) xots Oul ABa Konsua. 3) Haittu
HauBepoATHeHIllee YHCI0 nonagaHuii npu GpocaHku 6 Kojel Ha Ko-
JIBILIEK,

. EEPDHTHOCT}: OTKJOHEHHA OT CTAHOAPTA MNPH WITAMNOOBKE KJEMM paB-

Ha 0.01. Halitu BeposTHOCTh Hanuuus B naptid M3 200 knemm He
MeHee Tpex KJeMM, He COOTBeTCTBYWIIMX CTaHIapTy.

B kopoGke Haxoaatcs (uomacTeps: 4 cHMHHX, 3 KPAacHBIX H D 3ele-
HEIX. M3 KopoOKH Haynauy BhIHHMalOT 4eTkipe duomactepa. Haltu
BEPOATHOCTL TOrO, YTO Cpeld BLIOpaHHHX (JoMacTepoB He MeHee
ABYX KPACHBIX.

. Ha KOpP3HHEL, CG.D,EPJKEU.[Eﬁ N PA3JHYHBX 3JleMEHTOR, NOCJAEN0BATE kL~

HO k pa3 BeIGHPAOT No OAHOMY 3JeMeHTY. Buibpas oflMH 31eMeHT, ero
BHOBL BO3BpALIAaOT Ha3aj B Kop3HHY. HalTH BeposTHOCTL COOLITHA,
YTO HH OJUH 3JIEeMEHT He MOABUTCH ABAMIEI?



Bapuamnr6b.
Cayuatinsie cobeimus, KOHTponeHaa pabota

l. B marasud BollIH TpH nocerHTens. BeposTHOCTE Toro, 4To nepekli
M3 HHX COBEpPLIHT Nnokynky, pasxa 0.6; ans BTOporo 3Ta BepOATHOCTL
pasxa 0.4; gna tpersero — 0.5. HaliTu BeposTHOCTL TOro, 4TO H3
ITHX NoCceTHTeNeH NoKynky cosepwart: 1) asoe; 2) xora 6ul agoe; 3)
MeHee JBYX.

2. Ha aeyx craHkax oBpa®arbiBaloTcs OQHOTHNHLe AeTaiu. Beposrt-
HOCTL MOABJeHHs Opaka npu obpaboTke feTanu Ha ctaHke Ne |l paBua
0.03; na crauke Ne2 — g_ﬂi_ O6paboTaHHble NeTand CKAaAbLIBAIOT-
cfl B OHOM MecTe, MPHYeM NPOH3BOAMTENbLHOCTE cTaHka Nel B aBa
pasa GoJblue, YeM NPOU3BOAMTENLHOCTL cTaHKa No2. a) BuuHCAHTS
BEPOATHOCTL TOrO, YTO Haylady B3aTad nocie obpaboTKH AeTalb He
Oyner GpakoeaHHoi. 6) Bssatas nerans okasajnachk HeGpaKoBaHHOM.
Kakoea BeposiTHOCTBL TOro, YTO € NEPBOroO CTaHKa?

3. HaliTu BeposiTHOCTL TOrO, YTO CPeJH CeMM M3JeNiMil HeCTaHAApPTHLIX
oymer: 1) nea; 2) xoTa Obl OfHO; 3) MeHee ABYX, ec/lH B CpelHeM
cTaHJapTHEle u3fenus coctapasiorT 90%.

4. B yuupepcurete yuarca 1584 crymenra. Haiith BeposTHOCTE TOrO,
YTO JleHb poXleHHs B ceHTaAOpe He Oosee yem y 121 erynedTa sToro
HHCTHTYTA.

5. B kopobGe umeercsa 5 Genbix, 10 KpacHuIX H 15 KeNTHIX WAPOB, OHHA-
KOBBIX Ha owyns. Haynauy seinumalot 3 wapa. HaliTi BeposiTHOCTS
TOrO, YTO CPe/H BLIHYTLIX Wapoe GyleT ABa KPACHLIX HIH ABa OeJklX.

6. B n swmMkax cnyuaiineiM obpasom pazmewtalor n + 1 wap. Haiitu
BEPOATHOCTL CODBITHSA, 4TO BCe ALUHKH 3aHATHL?
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Tema: «Cay4aiinbie BeJTHUMHBD)

Bapuanur 1.
Cayuatinvie geaudunvl, KOHMpPoOnAvHas paboma

1. CocTaBUTh 3aKOH pacrpejeseHHs ciaydadHod BennuuHbl X . Haiitu

MaTemaTHueckoe oxunanue M|[X|, nucnepcuto D[X], cpentee kpaj-
paTh4eckoe oTKJIoHeHHe o|X|, dyHkuuio pacnpenenenus F(z). Ilo-
cTpouth rpaduk F(x).
Beinymweno 100 notepelinbix 61/1eTOB, U3 KOTOPLIX 1 OHJeT conepKUT
BeiMrpbill 5000 py6aeid; 3 6unerta comaep:xat BuiMrpbill 500 pyo6aei;
16 6unera comepxkat BulUrpei 00 pybaeil. Cnyyaiinas BeanunHa X
— BBLIMTPBIL, MOJYYEeHHBIH YeJ0BEeKOM, KOTOPBIH KyMWJ OLMH OHjeT
3TOH JIOTEpeH.

2. CnyyaiiHas BesnuurHa X 3ajaHa (yHKUHeH MNJIOTHOCTH pacrnpeje-
JeHusi BeposiTHocTedl f(z). Haiitu: a) napamerp A; 6) (dyHKUHIO
pacnpejesieHdsi BeposTHoCTeH F'(x); B) YHC/IOBble XapaKTePHCTHKH
MI[X], D|X],o|X]; r) BepoTHOCTb TOrO, UTO B Pe3y/bTATe HCIbITA-
HUS caydaiiHas BennudHa X NpuUMeT 3HaueHHe U3 HHTepBana («; f3);
1) noctpoutb rpaduku f(z) u F(x).

0, r <1,

f) = ‘/110, r = 1 a=0 p=2
T

BapuaHnrt 2.
Cayuaiinsie seauduHsl, KOHMPOasHaa paboma

1. CocTaBUThL 3aKOH pacrpefeseHHs ciaydalHod Beanuyunbl X . Haiitu

MaremaTHuyeckoe oxuaanne M|X|, nucnepcuio D|X]|, cpenHee kBaj-
paTuueckoe oTkJIoHeHue o|X|, dyHxuuo pacnpenenenus F(z). ITo-
cTpoutsb rpadux F(z).
Ha cranuuro mo/mxHBl NpUOLITL TPH noe3na. BeposTHocTh TOro, 4To
nepBbIi Moes3n onoznaet, pasHa 0.2; Anst BTOPOro noesia BeposiTHOCTh
onoznatb paHa 0.1; nas tperbero noesna — 0.3. CayuyaiiHas BeJu-
ydHa X — YHCJO MOe3[0B, NPHOLIBAKLIHX Ha CTaHUHIO 6e3 onosua-
HHH.

2. Cnyyafinag BesquuMHa X 3ajgaHa (QyHKUHeH NJOTHOCTH pacrpeje-
neHusi BepositHoctell f(x). Hafitu: a) napamerp A; 6) (yHKUHIO
pacripefeseHdss BepositHocTed F(x); B) YHC/IOBbE XapaKTepPHCTHKH
M|[X], D|X],o|X]; r) BepoiTHOCTb TOrO, YTO B pe3y/bTaTe HCILITA-
HHsl cydaiiHas BeJHYKMHA X TIpUMeT 3HaueHWe W3 HHTepBasa (a;f3);
1) mocTpouTb rpaduku f(z) u F(z).

0, xr <0,
flx)=< A(z*+22), 0<z<1, a=-05 g=05.
0, T > 1.



Bapuanr 3.
Cayuaiinoie geaudunsl, KOHMPoasHaa paboma

1.

CocTaBUTh 3aKOH pacrnpefneseHus caydadHod BenuduHbsl X. Hailitu
MatemaTH4yeckoe oxkuaande M|X|, nucnepcuio D|X|, cpexrHee kBaz-
paTuueckoe oTkJIoHeHue o|X|, dyHxuuo pacnpenenenus F(z). ITo-
CTPOUTHL rpaduk F'(x).

BeposiTHOCTb TOro, UTO CMOPTCMEH MOMAAET B MHILUEHb B OIHOM BBbl-
crpesie paBHa 0.4. BeimonHsieTcs 4 BoicTpena. CayyaiiHas BeJHYMHA
X — 4MCJI0 MPOMAXOB CHOPTCMEHA.

CnyuaiiHas BenuuuHa X 3anaHa (yHKUMeH TMJIOTHOCTH pacrpeje-
JeHus BeposTHocTe# f(z). Hadith: a) napamerp A; 6) QyHKUHIO
pacrpeneseHds BepositHocTed F(x); B) UYHC/AOBbE XapaKTEPHCTHKH
M|X|, D|X]|,o|X]; r) BeposiTHOCTb TOrO, YTO B pe3y/bTaTe HCILITA-
HUS caydaiiHas Bequ4yuHa X NpUMeT 3HaueHHe W3 UHTepBasa (a; f3);
1) noctpouTb rpaduku f(z) u F(x).

0, T < 2,
flx) =< Avr—4, 2<2<3, a=05 g=25.
0, T > 3.

BapuaHur 4.
Cayuaiinole geauduHsl, KOHMPOAbHaA paboma

1.

CocTaBuTh 3aKOH pacrnpepeseHus caydadHod BemnuuHsl X. Haiditu
MatematHdyeckoe oxuaanue M|X|, nucnepcuio D|X|, cpennee kpanu-
paTtuueckoe oTkaoHeHue o|X|, dyHxuuio pacnpenenenus F(xz). ITo-
CTPOUTL rpaduk F(x).

B naptuu u3 10 netanell conepKuUTcs 3 HeCTaHAAPTHBIX AeTand. Cay-
yaliHas BeJMYMHA X — YHCJIO HECTAHAAPTHBIX AeTajeld cpelH 4YeThbl-
pex gerajei, oTOOPAHHBIX U3 JaHHOH NapTHH.

Cnyuatinas BenuurHa X 3agaHa (yHKUHeH MJIOTHOCTH pacrpeme-
JeHus BeposaTHocTed f(x). Haiitu: a) napamerp A; 6) ¢yHKUHIO
pacrpefesneHusi BeposATHOCTeH F'(x); B) YMCJIOBBIE XapPAKTEPUCTHKH
MI[X], D|X],o|X]; r) BepoiTHOCTb TOro, YTO B pe3y/bTaTe HCIbITa-
HUS caydaiiHas BequdyuHa X MpUMeT 3HaueHWe U3 HHTepBada (a; 3);
1) NocTpoUTL rpaduku f(z) U F(x).

0, x <0,
fle) =< Az, 0<2<2, a=05 =55
0, x> 2.




Bapuanrt 5.
Cayuaiinoie geaudunsl, KOHMPoasHaa paboma

1. CocTaBUTb 3aKOH pacnpefesieHHs caydyaiHod BeauuuHbl X. HadTu

MaTemaTHueckoe oxunanue M|[X|, nucnepcuto D[X], cpentee kpaj-
paTh4eckoe oTKJIoHeHHe o|X|, dyHkuuio pacnpenenenus F(z). Ilo-
cTpouth rpaduk F(x).
Ha nytu aBuxkenus aBromoOuas 4 ceetodopa, KaKabld H3 KOTOPLIX
nubo paspelaet, JUOO 3anperlaeT IBHKeHHe aBTOMOOH/S ¢ BepOsT-
Hoctbto 0.5, CayvaiiHas BesnuynHa X — 4KC/I0 CBETO(OPOB, MPOK-
JeHHLIX aBTOMOOH/IEM [0 TMepBOH OCTAHOBKH.

2. CnyuaiiHas BeauurHa X 3agaHa (PyHKLUHeH MJOTHOCTH pachpeie-
JneHus BeposTHocTedl f(z). Hafitu: a) napamerp A; 6) (yHKUHIO
pacrnpejieieHnsi BeposTHOCTeH F'(x); B) 4WCJOBblE XapaKTepHCTHKH
M|X], D|X]|,o|X]; r) BepoiTHOCTb TOrO, YTO B pe3y/bTaTe HCIBITA-
HUS caydaiiHas Bequ4MHa X NpUMeT 3HayeHWe W3 UHTepBata (a: 3);
1) nocTpouTb rpaduku f(z) u F(x).

7
0, r< -,
= 5 x T
f(x) =< Asin 3z, Eéxég, a= B=mx
7
0, P> =,
v

Bapuanr 6.
Cryuaiinbie geauduHsl, KOHMPOAbHAA paboma

1. CocTaBUTbL 3aKOH pacrpeieseHus caydyadHoH BenwuunHel X . Hailitu

Matematudeckoe oxuaande M|X|, nucnepcuio D|X|, cpenHee kBan-
patuueckoe oTkJoHeHue o|X|, dyHxuuio pacnpenenenus F(z). IMo-
CTPOUTDL Tpaduk F(x).
B MarasuH BOLLJIK TPU YesoBeKa.BeposiTHOCTE TOro, 4YTo NepBhIH U3
HHX COBEPIIHT AOPOrylo MoKynky, pasHa 0.6; nis BToporo aTa Bepo-
sstHocTb paBHa 0.7; ansa tperbero — 0.5, CayuaiiHas BeanunHa X —
YHCJIO MOCeTHTe el Mara3nHa, COBEPLIHBIINX IOPOTYH0 MOKYIIKY.

2. CnyuaiiHas BeauurHa X 3ajgaHa (PyHKUHEH MJOTHOCTH pacnpeje-
nenusi BeposTHocTed f(x). Hafitu: a) napamerp A; 6) QyHKUHIO
pacripefeseHdss BepositHocTed F(x); B) YHC/IOBbE XapaKTepPHCTHKH
M|X], D|X],o|X]; r) BepoiTHOCTb TOrO, YTO B pe3y/bTaTe HCILITA-
HUS caydaiiHas Bequ4MHa X NpUMeT 3HadyeHWe W3 UHTepBata (a: f3);
1) mocTpouTb rpaduku f(z) u F(z).

0, x <0,
flx)=<( Asinz, 0<z<nw, a=
0, T > .
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Tema: «MaTeMaTnuecKas JOTHKA»

Bapuautr 1. Koumponsvuas paboma
Tabauvpr ucmunnocmu. Heuucienue 8bicKasvl8anull.
Byaesvt ¢pynxuuu. Munumusayus byresoix gynxyuil.

l.

HpOBEpHTb, COCTaBHB TaGJ]HI_Iy HCTHHHOCTH, 4TO JOTHYeCKan (popMy.na ABJAAETCA
TOXAECTBEHHO—HCTHHHOHM:
(A=DB)®(B—A)® (A~ DB)

3anullKTe BbLICKA3blBAHHE B BUAE (hOPMYJbl HCUHCJEHHS BLICKA3LIBAHMH W NpH-
BeJUTe e€ K AM3IBKHKTUBHON HOpMaabHOH (hopme:

«,HO}K,EU: HAET TOJbKO TOrA4, KOra noroaa nacMypHdasa H (’JGSBETpE‘HHaH. Ho n0-
KOS HeT. 3HEi‘-lHT, noroga aubo COJIHEYHAa#f, 1160 NdacMypHaa H BeTpeHasd».

Cocrapurb Tadauuy ucrunioctd, CAH® u CKHO
flxy.z) =z ly~zV-a(yle

. BbinoaHuTb MHHHMH34ALHIO Ha 3'M€pHOM Kyf)e

D). TYZVryzVIyzVIYzVIyzVIyzVryz.
2). TyzZVeyzVIyzVIyzVayzVayz.

PeluuTh NMHElHbIe PEKYPPEHTHbIE COOTHOIIEHHMS.
l) Upt2 + Uny1 — 2Uuy =0, ug = —2,u1 =1
2). Unyo — Yy +Auy, =2, ug=1l,uy =3

Bapuaut 2. Koumponounasa paboma
Tabauuer ucmunnocmu. Hcuucaenie 8b1ckasviaaniil.
Byareeot pynruyuu. Munumusayus 6yresoix ynxyuLl.

1.

[TpoBepuTb, coCTABHB TaBAMLY MCTHHHOCTH, UTO JOrHueckas (popMmyna apaseTcs
TOXK/JIECTBEHHO-MCTHHHOM: (A ~ B) @ (A ~ B)

. 3anHIIKTe BbICKA3bIBAHHE B BHOE Q]OpMyJ'[bI HCYHCJEHHUSA BbICKA3LIBAHHUH M npH-

BelUTe €€ K AM3IBKHKTUBHONH HOpManbHOH (hopme:

«Ecau s10/10K0 3eJéHOoe, TO, AJS TOTO UTOOBl OHO ObLIO KHCJBIM, HEO0OXOILHMO,
YTOOL! OHO OLLIO MaJEHLKHM».

Cocraeuth Tadmuy uetuHHocetH, C/IH® w CKHD
flzy,2) =2 L =(y ~ 2) @ ~(zy)|e.

BbIMOJHATE MHHHMH3AUHI0 HA 3-MepHOM KyDe
TYZVIYZVryzVIyzVryzVvVryz.
TYZVTYZVIzYzVIYzVITyzVaoyz.

PeluuTh AMHEHbIe PeKypPPEHTHDIE COOTHOLIEHMUS.
D). uy 2 +dupg +du, =0, ug=1,u; =3
2). Upjo — Upp1 — 2up = —1, ug=—1,up =2



Bapuaut 3. Koumponovuas paboma
Tabauysl ucmunnocmu. Heducaenue 6bicKasvl8anuil.
Byaesvt ¢pynxuuu. Munumusayus byresoix gynxyuil.

l.

[IpoBepuTh, COCTABHE TaOJHILY HCTHHHOCTH, UTO JOTHUECKas (hopMysa fBJaseTcs
TOXKIECTBEHHO—MCTHHHOH: (A - B) — (A — B)

. 3anHiIKTe BbICKA3bIBAHHE B BHOE Q)OpMy.J'[bI HCUHCJEHHSA BbICKA3LIBAHWUH M npH-

BeJHTe €€ K AM3BHKTHBHOH HOPMaabHOH (hopMme:

«[loropa 6yner He TOAbKO MacMypHOH, HO M NOIJAMBOH, HECMOTpS Ha BeTep.
3HAYUT, COJAHEUHOH MOroibl He OyIeT, pasBe 4TO NPEKPATHTCH N0XKIb».

Coctauth Tadmnuuy uctuHHoctH, CJAH® w CKH®
flz,y,z) =—(yVvVaVz)Veaoe-(y).

BbINOMHHTE MHHHMH3ALKHIO Ha 3-MEpHOM KyOe
). TyZVaeyzZVagzVITzVIyzVayz.
2). xPZVIYZVIYIVEYIV Y2V TYz2.

PelnTh JHHeliHbIe PeKYPPEHTHbIE COOTHOLIEHHSI.
l) n 2 — dup 1 +du, =0, ug =—-2,u; =1
2). Upyo + Uni1 — 2up = =2, ug=1l,u, =3

Bapuaut 4. Koumponsnaa paboma
Tabauypr ucmurnnocmu. Heuucrenue evicKka3ol8anull.
Bynesor dhynryuu. Munumusayua 6ysesolx dynxyul.

1.

[IpoBepuThb, cocTaBuB TabJAMLY HCTHHHOCTH, UTO JOrM4ecKas (popmysa sBaseTcs
TOXKAECTBEHHO—HCTHHHOU: (A - B) & (A — B)

. 3anMIIHTe BLICKA3BIBAHHE B BHIE Cb()pMy.J'[bI HCUHCJEHHS BBICKA3BIBAHHH H MnpH-

BenuTe €€ K NM3BIOHKTHMBHOH HOpMasabHOH (hopme:

«Ecnu ypok OyneT WHTepecHbIM, HHKTO W3 MaabuukoB — [lets, Bausa, Kona —
He GyIeT CMOTPETb B OKHO».

CoctaButb Tadauuy uetiHHoetd, CIAH® u CKHO
F(@,5,2) = ~(yV 2V 2) V& @ ().

BbIMOJHATE MHHHMH3AUHIO HA 3-MepHOM KyDe
). TyzZVaeyzVTyzVIgzVagzVayz.
D.TYEZVryzVIyzVIFzVaGzVIYZVryZz.

PelliuTh JHHEHHbIE PEKYPPEHTHDBIE COOTHOLIEHHSI.
1). upyo —6upiy + 9, =0, ug=—-1,u; =2
2) Upyo — dup ) + 3uy =2, ug=—-2,u; =2



Bapuaut 5. Koumponsnas paboma
Tabauysl ucmunnocmu. Heducaenue 6bicKasvl8anuil.
Byaesvt ¢pynxuuu. Munumusayus byresoix gynxyuil.

l.

[TpoBepHThb, COCTABHB TabAMILY HCTHHHOCTH, UTO JOTHUECKan (pOpMYyJa sBJAsSeTCs
TOXKIECTBEHHO—MCTHHHOW: (A & B)® (A- BV A- B)

. 3anHiUxTEe BbICKA3bIBAHHE B BHOE (bOpMy.J'[bI HCYHCNEHHS BbICKA3LIBAHWH M NpH-

BeAuTe €€ K JH3BLIHKTHBHOH HOpMaabHOH (dhopme:
«Ecnu BeTpa HeT, TO AMS MO/ HeoOXOAMMa MacMypHas Morogar.

CocraButb Tadauuy uetiHHoctd, CIAH® u CKH®
Flo,y,2) = ~(aly) & () | olz.

BLINONHHUTD MUHUMH3AUMIO HA 3-MEPHOM Ky0e
TYZVIYzVeyzVIYyzVrIyzVvVeyz.
TYZVTzyzZVaryzVIYzVITyzVaoyz.

PelinTh AMHeHHbIe PeKyPPeHTHbIE COOTHOLIEHHUS.
D). wpyo+4uyy +3u, =0, ug=—-2,u; =2
2). Unyo+ 2Upi1 Hup=—-2, ug=0u1 =1

Bapuaut 6. Koumponvnasa paboma
Tabauyer ucmunnocmu. Heuucaenue 8blcKa3oi8aHULL.
byaesvl yrnkyuu. Munumusayus 6yiessix gyrkyuil.

1.

[TpoBepuTh, COCTABUB TaOIHLY HCTHHHOCTH, YTO JOrHYecKas (hopMyJa sBaseTcs
TOXKIECTBEHHO—MCTHHHOI: (A - B) = (A — B)

. 3AaNHIIHTE BLICKA3LIBAHHE B BHOE q)OpMy.HbI HCUYHC/IEHMS] BbICKA3bIBAHMH W MpH-

BeAuTe €€ K NU3BIHKTHBHOH HOPMaabHOH (opme:
«B kuHo nofiper mudo Koas, aubo [leta, nudo Bauas.

CoctaButb Tadbnuuy uetiHHoetd, CIAH® u CKHO
fley, 2) = =(yz vV 2T) Ve yle.

BbIMOJHATE MHHHMH3AUHIO HA 3-MepHOM Ky0e
). TYZVeyzZVaeygzVITzVTyzVayz.
2), rYZVIYZIVIYZVIYZVayzVIYz2.

PellinTh JIHHEHHbIE PDEKYPPEHTHDBIE COOTHOILEHHS.
1). upyo + tpny1 —2u, =0, ug=1,u; =3
2) Unp+2 — 2un+1 — 3un = 1, Uy = —]._.’tLl =2
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Tema: «Teopust rpagos»

Bapuanut 1. Heanos B.H. (JIBDY)
Teopus epagoe — kKoumpoavHas paboma

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgmeneHsl neperopoakoit. (2) IlocTpouTh CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BeIMOAHKUTE NOMETKY BepLIMH rpaca MeTOAOM MOMCKA B NyGHHY.
(4) OnpepenuTh YMCAO KOMIOHEHT CBSI3HOCTH rpad)a MeTONOM BblAE/eHHs
KOMTOHEHT CBA3HOCTH.

13 14 15 | 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiith MUHMMaJbHble MapIIPyThl M3 BePIUMHBI &g A0 BCEX BepILHH
rpata (puc.3), aaroputm Heikerpa. (2) HaliTh MMHHManbHOe OCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxaiiero cocena (aaroputm [Ipuma).

Puc. 3 Puc. 4
3. Hcrnonb3yst aaropuTMm 4depenyioliMXcsl Lened, HAWTH MakCHMaJjbHOe ma-
pocoueTaHde B ABymoabHom rpade I' = (Vi U W, U), roe Vi =
{81, 52,83, 84,85.86,87} 1 Vo = {1,2,3,4,5,6,7}. CMexHble BepPIIHHbI

B rpade: s; — {1,2,3.6}, so — {1,2,4,7}, s3 — {2,5}, s4 — {3,5},
ss —{1,2}, s¢ — {1,2,3}, sy — {2,3,5}. HauanbHoe mnapacoyeraHmue:
™= {(Sla 1)'- (32a2)a (33:5): (54: 3)}

4. BouinoaHuTh packpacky rpada (puc. 2) no HesiBHO#H cxeme (NPUOJHMEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOe UHCA0 rpada no AaHHOH cXeMme
PACKpaCKH.



Bapuant 2. Heaxos B.H. (JIBDY)
Teopus epagoe — kKoumpoavHas paboma

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgmeneHsl neperopoakoit. (2) IlocTpouTh CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiiti MUHMMaJbHble MaplIPyThl M3 BePIUMHbI &g A0 BCEX BepIUHH
rpata (puc.3), aaroputm Hekkerpa. (2) HaliTh MMHHManbHOE OCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxkaiiero cocena (aaroputm [puma).

Puc. 3 Puc. 4
3. Mcnonb3ys anropuT™M uepenymOLIMXCs Lenei, HaHTH MakCHMaJbHOe Ma-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 82, 83,54, 85,86,87} 1 Vo = {1,2,3,4,5,6,7}. CmexHble BepLIMHLI

B rpade: s; — {4,6,5,1}, so — {4,6,7,3}, s3 — {6,2}, s4 — {5,2},
s5 — 14,6}, s¢ — {4,6,5}, sy —{6,5,a52}. HauanbHoe napacoveranue:
™= {(5114)1 (32a6)a (33:2): (54: 5)}

4. BouinoaHuTb packpacky rpada (pvc. 2) no HesBHO#H cxeme (NPUOJHMKEHHBIH
anroputm). OnpenenuTb XpoMaTHYecKOe UHCA0 rpada no AaHHOH CXeMme
PACKpPaCKH.



Bapuant 3. Heanos B.H. (JIBDY)
Teopus epagoe — kKoumpoavHas paboma

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgmeneHsl neperopoakoit. (2) IlocTpouTh CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiith MUHMMaJbHble MapIIPyThl M3 BePIUMHBI &g A0 BCEX BepILHH
rpata (puc.3), aaroputm Heikerpa. (2) HaliTh MMHHManbHOe OCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxaiiero cocena (aaroputm [Ipuma).

14 15 21

Puc. 3 Puc. 4
3. Hcnonb3ys anropuT™ uepenymLIMXcA Lenei, HaHTH MakCHMaJbHOe Na-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 82, 83,54, 85, 86,87} 1 Vo = {1,2,3,4,5,6,7}. CmexHble BepLIMHLI

B rpade: s; — {6,3,7.4}, so — {6,3,2,5}, s3 — {3,1}, s4 — {7,1},
s5 — 16,3}, s — {6,3,7}, sy — {3,7,1}. HauanbHoe mnapacoueTaHHe:
™= {(Slaﬁ)e (32a3)a (53: 1)* (54: 7)}

4. BouinoaHuTh packpacky rpada (puc. 2) no HesiBHO#H cxeme (NPUOJHMEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOe UHCA0 rpada no AaHHOH cXeMme
PACKpPACKH.



Bapuaunt 4. Heaxos B.H. (JIBDY)
Teopus epagoe — kKoumpoavHas paboma

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgmeneHsl neperopoakoit. (2) IlocTpouTh CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiith MUHMMaJbHble MapIIPyThl M3 BePIUMHBI &g A0 BCEX BepILHH
rpata (puc.3), aaroputm Heikerpa. (2) HaliTh MMHHManbHOe OCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxaiiero cocena (aaroputm [Ipuma).

Puc. 3 Puc. 4
3. Hcnonb3ys anropuT™ uepenymLIMXcA Lenei, HaHTH MakCHMaJbHOe Na-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 82, 83,54, 85, 86,87} 1 Vo = {1,2,3,4,5,6,7}. CmexHble BepLIMHLI

B rpade: s; — {3,2,7.6}, so — {3,2,1,5}, s3 — {2,4}, s4 — {7,4},
ss — 43,2}, s¢ — {3,2,7}, sy — {2,7,4}. HauanbHoe napacoderaHwue:
™= {(5113)1 (32a2)a (53:4): (545 7)}

4. BouinoaHuTh packpacky rpada (puc. 2) no HesiBHO#H cxeme (NPUOJHMEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOe UHCA0 rpada no AaHHOH cXeMme
PACKpPACKH.



Bapuaunt 5. Heaxos B.H. (JIBDY)
Teopus epagoe — kKoumpoavHas paboma

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgmeneHsl neperopoakoit. (2) IlocTpouTh CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) Haiith MUHMMaJbHble MaplIPyThl M3 BePIUMHbI &g A0 BCEX BEPILHH
rpata (puc.3), aaroputm Hekkerpa. (2) Halith MMHHManbHOe OCTOBHOe
nepeBo rpaa (puc.4), xkanHui anroput™ (anroput™ Kpackana) v aaro-
PHTM OJKxKaiiero cocena (anroputm Ipuma).

Puc. 3 Puc. 4
3. HMcrnonb3ysi aaroputm udepenymoLIMXcsl Lened, HAWTH MaKCHMa/JbHOe mna-
pocouetaHue B ABygoabHoM rpatde I' = (V) U Vo,U), rie V| =
{51, 82, 83, 54, 85,856,597} ¥ Vo = {1,2,3,4,5,6,7}. CMexHble BepIIHHbI

B rpade: s; — {5,3,7.4}, so — {5,3,1,6}, s3 — {3,2}, s4 — {7,2},
ss — 15,3}, s — {5,3,7}, sy — {3,7,2}. HauanbHoe napacoueTaHue:
™= {(3175): (32$3)y ('3332)a (345 7)}

4. BoinoaHuth packpacky rpada (pvc.2) no HesiBHOH cxeme (NPUOJHMEHHLIH
anaroputm). OnpeneanTh XPOMATHYECKOE YMCa0 rpada Mo NaHHOH cxeme
PACKpPACKH.



Bapuaunr 6. Meanos B.H. (JIBDY)
HA3 — Teopus epagos

1. (1) Hapucosarb rpad madupunrta (puc.l) G = (X,U), rne X — MHo-
JKECTBO BepWIHMH rpaa (xaeTku JaadupuHTa, ux 16), U — pebpa rpada
COENUHAKT COCENHHE KJETKH (CMeXKHble BepLIMHbI) JaOUPHHTA, €ClH OHH
He paszgeneHsl neperopoakoit. (2) IlocTpouTs CTPYKTYPY CMEXHOCTH rpa-
tha. (3) BelmoJHHUTE NOMETKY BepLIMH rpacta MeTONOM MOHCKa B NIyGHHY.
(4) OnpeneauTh YHCAO KOMIOHEHT CBSIZHOCTH rpada MEeTOIOM BblAeNEHHs
KOMIIOHEHT CBA3HOCTH.

13 14 15 16
9 10 11 12
5 6 7 8
1 2 3 4
Puc. 1 Puc. 2

2. (1) HaiiTu MMHMMaJbHble MapWpyThl M3 BEPLIMHBI 7y 0O BCEX BEPLIMH
rpaca (puc.3), anroputm [eiikerpa. (2) Hafith MHHMManbHOe oCTOBHOe
nepeBo rpaga (puc.4), xKanHbld anroput™ (aaroput™ Kpackana) v aaro-
puTM Gamxaiiero cocena (aaroputm [Ipuma).

Puc. 3 Puc. 4
3. Mcnonb3ys anropuT™M uepenymOLIMXCA Lenei, HaHTH MakCHMaJlbHOe Ma-
pocoueTaHHe B ABymoabHoM rpade I' = (Vi U Vo,U), e Vi =
{81, 52,83, 84,85, 86,87} u Vo = {1,2,3,4,5,6,7}. CMexHble BepLIHHBI

B rpade: s; — {2,1,5,3}, so — {2,1,4,6}, s3 — {1,7}, s4 — {5,7},
s5 — 12,1}, s — {2,1,5}, s7 — {1,5,7}. HauanpHoe napacoueranue:
™= {(5112)1 (32a l)a (53: 7)~ (545 5)}

4. BoinoaHuTh packpacky rpada (puc. 2) no HesiBHO#H cxeme (NPHOJHMKEHHBIH
anroputm). OnpenenuTb XpOMaTHUECKOE UHCA0 rpada no AaHHOH cXeMme
pacKpackH.



