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1. IlepeyeHb IJIAHUPYEMBIX Pe3yJdbTATOB 00y4YeHUSs MO JUCHUIINHE , COOTHECEHHbIX
¢ IVIAHMPYEMbIMH Pe3yJIbTaTaAMHU 0CBOCHUSA NPOrPAMMBI

1.1 [ucomniuna b1.5.08 Marematuka o0ecneduBaeT OBJaJieHHE CJAeAYIOUNIUMH
KOMIIETCHIIUSAMHU C y‘leTOM Tamna.

Kon HaumeHnoBaHue Kon stanaHanMmenoBaHnue JTana|
KOMITETEHIIUY [KOMIIETEHIINU OCBOEHUS OCBOEHHUS KOMIIETEHIINHN
KOMIIETEHIIUN

OIIK-5 Brnanenue HaBbIkamMu|OIIK-5.2 CrocoOHOCTb pacrpenensiTh
COCTaBJICHHS OIO/DKCTHOH U ¢uHAaHCOBBEIE U  OKOJKETHBIC
(¢hrHaHCOBOM OTYETHOCTH, pecypchl c y4eTOM
pacmpesenieHuss pPecypcoB ¢ [MOCJIEICTBUI BIIUSIHHS
YIETOM MOCJIEACTBUI Pa3ITUIHBIX METOMIOB n
BIIMSIHUS PA3JIMYHBIX METOJ/IOB Croco00OB  Ha  pe3yJbTaThl
1 CIocoOOB Ha pe3yibTaThl NesTeTbHOCTH OpraHU3aluN
eI TEIIbHOCTH OpTraHU3aliuf

1.2 B pe3ynbTare OCBOCHHUS AUCHUILTNHBI Y CTYACHTOB JOJDKHBI OBITH ChOPMUPOBAHBI:

OTO/TD Kon JTana PesynbraThl 00y4yeHus
(npu HAJIMYUK OCBOCHMS
npodcrangapra)/ KOMIIETEHLIUU
TPYIOBBIC WIH
npodeccruoHalbHbIE
JICHCTBHS
y4acTBOBaTh B| OIIK-5.2 Ha  YpPOBHE 3HAHMM: MAaTeMAaTHYECKUE  OCHOBBI
pa3paboTke paclpeieIeHus] peCypcoB OpraHU3aIiH
IIPOEKTOB Ha yYpOBHE yYMEHHUH: NMPUMEHSTH pa3IHMYHbIE METOABI U
pacrpeeseHus CIOCOOBI pacHpeieIeHUs PECYpCOB
PECYpCOB M OTUETOB
o6 X HA  YpOBHE  HABBIKOB:  OIICHMBATh  BO3MOJKHBIC
T p— MOCTIEJICTBHS PACHpeIeICHUsl PECYpCOB HA PE3yJIbTaThl
JESITeIIbHOCTH OPTaHU3aIIH

2. O0beM U MecTO TUCHUILIHHBI B cTpyKTYpe OIl BO

O0BbeM TUCHHILIMHEI

Obmas Ttpynoemkocth auctuiiuHabl b1.5.08 Marematuka cocraBnser 4 3a4éTHBIC
equHUIBI, 144 yaca. KonndecTBo akaieMHUYECKUX YacOB, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy ¢
MpernoiaBaTesieM COCTaBisieT 72 yaca: JeKuuud — 36 4acoB, MpaKTUUECKUe 3aHATUS — 36 4acos.
CamocrosiTenbHas paboTa cocTaBisieT 36 4acoB.

Mecto aucuunimabl B ctpykrype OII BO

Hucuumnaa b1.65.08 MatemaTtuka npeaycmorpena Ha 1 Kypce, BO 2 ceMecTpe.

Jucnumnmuaa b1.5.08 MaremaTuka OTHOCUTCS K IUCLMIUIMHAM O0O0S3aTE€IBHOM YacTh
broka 1 «/lucuurmmuael (MOYN ).

B copepxarenbHOM IJIaHE OUCLUIUIMHA PEATU3YETCS MOC]e M3YYEeHHs JUCLUUILTAHBI
b1.5.10 Dxonommuueckas teopusi (1-2 cemectp), ciyxut ocHoBoil mist bl.b.11 ®dunancosoe
IUTAHUPOBaHME U OI0/DKETUPOBAHKUE OpTaHU3aIiy (5 cemecTp).

dopma NpOMeKyTOYHON aTTECTAllMU B COOTBETCTBUH C YU€OHBIM IIAHOM — HK3aMEH.

3. Conepmaﬂne H CTPYKTYPpPaA JTHCHUIIIMHBI
Ounasi popma o0yueHHst

| Ne | HaumeHoBaHue TeM (pa3aesioB) |Bcer0| O0beM JUCHMILIMHBI , YaC. | dopma
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10.

KonrakTHas padoTa
TeKylIero
odyuaromuxcs ¢
KOHTPOJISI
npemnojgaBaresieM 1o
n/n CP | ycmeBaemocTH,
BU/JIaM YUeOHbIX .
. NMPOMEKYTOUHOI
L aTTecTAlMHU
J |JP | II3 | KCP
OCHOBBI MATEMATHUIECKOM JJOTHKH | 12 4 4 4 (0]
Y TEOPUU MHOKECTB
MaTpuibl ¥ ONpeAeIuTENN 12 4 4 4 0O, KP, /13
CuHcTeMBl THHEHHBIX 8 4 2 2 O, KP, I3
anreOpanyeCcKiX YpaBHCHHHA
JIunelinple IpOCTpaHCTBA U 8 2 2 4 O, KP, /13
peoOpa3oBaHMsI
DYHKIUU OJTHOM MepeMEHHOM. 8 2 4 2 O, KP, I3
YucaoBsle MOCICA0BATEILHOCTH.
[Ipenensl mociaenoBaTEILHOCTEH U
hyHKIMI
Jnddepennmanpaoe ncuncienne | 12 4 4 4 O, KP, 113
Heonpenenennsiii u 12 4 4 4 O, KP, I3
ONPEICIICHHBIA HHTETPaJIb
Paner 12 4 4 4 O
DYHKIUN HECKOJIBKUX 12 4 4 4 O, KP
MIEPEMEHHBIX
OCHOBBI TEOpUH BEPOSITHOCTEN 12 4 4 4 0O, KP
[TpomexxyTOUyHast aTTecTauus 36 9K3aMeH
Beero: | 144 [ 36 | 136 | | 36

Tpumeuanue: gpopmor mexywjeco konmpoas ycnesaemocmu. onpoc (0O), konmponavuas paboma (KP), domawnee 3aoanue (/[3).

Conepxanue QMCUMILIHHBI

Tema 1. OcHOBBI MaTeMATH4YECKOM JIOTHKH U TEOPHUH MHOKECTB

Marematuka kak s3bIK. OCHOBHBIE OCOOEHHOCTM MAaTEMAaTUYECKOI'O MBIIUICHHUS.
MareMaTnueckasi JOrMKa M TEOpUs MHOXECTB KAaK OCHOBA MaTeMAaTUKU. BpIcka3piBaHus u
OCHOBHBIE OIEpallMd HaJd HUMHU. TaOiuilbl UCTUHHOCTH. OKBHUBAJCHTHBIE BBICKA3bIBAHUA MU
JIOTUYECKUEe 3aKOHbl. MeToapl JokazaTenbcTBa. Ilpeaukatsl. KBaHTOpel  OOIIHOCTH M
CYLIECTBOBAHHSI.

MmuoxectBa. [logmuoxectBa. Ilpocreiiiie onepanuu HaJl MHOXXECTBaMH (IOIOJHEHHUE,
o0beIMHEHHE, IepecedeHue, pasHocTh). [luarpammbel Benna. Ilyctoe u yHuBepcanbHOe
MHOXKecTBa. ToxnaectBa Teopun MHoOXecTB. Koptexu. IIpsimoe (nexapToBo) Ipou3BeIcHUE
MHo>kecTB. KoopinHaTHas quarpamma jiekaproBa npousseneHus. [lonsrue u npuMepsl OMHApHBIX
OTHOIIEHUH U OTOOPaXKEHUI MHOMXKECTB.

Tema 2. MaTpuubl M onpeaeuTe

Onpenenenve n Buabl marpuill. Bekropsl. Onepanum Hax Matpunamu. OnpenenuTens
KBaJpaTHOW MaTpuipl. MuHop. AnreOpanueckoe JoMosiiHeHUe. BbluncieHne u  cBoiicTBa
omnpeznenuTeneil. DaeMeHTapHble MpeoOpa3oBaHUsl CTPOK M CToJOHOB MaTpuubl. OOparHas
Marpuna. Panr MaTpuisl.

Tema 3. CucreMsbl JMHEHHBIX aJred0panvecKux ypaBHeHUH

Cucremsb! uHelHbIX anredpanueckux ypaBHeHuil (CJIAY). 3anuch u pemenue CJIAY B
MaTtpuiHoM Buze. Dopmyiel Kpamepa. Teopema Kponekepa-Kanennu o pa3pemiuMocTi CUCTEMBI.
Pemenne CJIAY u BbluucieHue obOpartHoil marpuibl meronoMm [aycca. Cucrembl JHHEHHBIX
OJTHOPOJIHBIX YPaBHEHMH; CBOWCTBA, (hyHIaMeHTanbHasi cucrtema pemeHuid. OOmiee perieHue
CUCTEMbI JIMHEHHBIX alreOpanyecKux ypaBHEHHM.

Tema 4. JInHeliHbIe NPOCTPAHCTBA U NPeodpPa3oBaHUA




BekTopbl Ha IIOCKOCTM M B TPEXMEPHOM IpocTpaHcTBe. OmnpeneneHue W NpUMEpPbI
JIMHEMHOro MpocTpaHcTBa. JIMHEWHass 3aBUCMMOCTD W HE3aBHCHMOCTh BEKTOpPOB. baswc.
Koopaunatsl Bekropa B paziauyHbIX Oasucax. PasmepHocTs. CkansipHOoe NpOU3BEICHHE.
OproHopMupoBaHHbIH 0azuc. EBKIINI0BEI IPOCTPaHCTBA.

Jluneiinble npeoOpa3zoBaHus: ONpeaesieHHe U IpuMepbl. MaTpuiia THHEHHOTo peoOpa3oBaHusl.

Tema 5. UncioBbie nmocienoBarebHOCTH. DyHKUMHU 01HOI nepeMeHHoM. [Ipenesnl

10CJIe0BATEJIbHOCTEH U QyHKIMT

OTto0paxeHns: YMCIOBbIX MHOXKeCTB. [loHsTHE YMcnOBOM mocnenoBaTenbHOCTH. [loHsTHE

NeUCTBUTENBbHON (yHKIMU JeiicTBUTENbHOW mepeMeHHOM. ['paduk QyHkimu. OcHOBHBIE
aneMeHTapHble (QyHKIMHU. ClOXKHBIE M B3auMHO oOpaTHble (yHKIMU. OCHOBHBIE CBOWCTBA
GyHKIMI W TOCIenoBaTeNbHOCTEH  (OTpaHMYEHHOCTh, MOHOTOHHOCTB).  MeTpuueckoe
MpOCTPaHCTBO. OKPECTHOCTH TOUKH.
IIpenen mnocnenoBatenbHOCTH. (OCHOBHBIE CBOWMCTBA CXOMAILIMXCS  IOCIENI0BATEIbHOCTEN.
[Ipu3naku cyuiecTBoBaHMs Ipezena nocienoBareabHocTH. [peaen GpyHkiuy B 6eCKOHEYHOCTH U
B Touke. OgHOCTOpOHHME Tipeaenbl. [Ipu3Haku cyiiecTBoBaHMs mpezena GpyHKIuU. beckoHeuHo
Manble U OeckoHeuHO OosbliMe BeIMYMHBI. J[Ba 3ameuaTenbHBIX mpexaena. HempepbIBHOCTH
¢byHKIMH B TOUKe U Ha oTpe3ke. CBoiicTBa (DyHKINH, HETIPEPBHIBHBIX B TOUKE M HA OTPE3KE.

Tema 6. luddepeHunanbHoe HCHUCTIEHUE

[IpomsBognas Qynkimu u audpdepenunan. ['eomerpuueckuii u Quznyeckuii cmbIca
MIPOU3BOTHOM; TEOMETPUIECKH cMbIcH nuddeperinana. YpaBHeHHE KacaTeIbHOW U HOPMaH K
rpaduky ¢ynkuun. [IpaBuwia auddepeHurpoBaHys CyMM, MPOU3BEACHHUS U YaCTHOTO (DYHKIIHIA.
[IpouzBonHas crnoxxHoi ¢pyHKIMU. [Ipon3BOJHBIE OCHOBHBIX 3JIEMEHTapHBIX (YHKINH.

Teopemsr ®@epma, Poss u Jlarpanxka. IIpasuno Jlonurand. IIpons3BoaHbIe BBICHIMX IOPSIKOB.
Touku sKcTpeMyMma, BBITYKJIOCTh M TOUKM mepernba ¢yHkiuu. Acumntorel. OOmas cxema
ucciae0BaHus (QyHKIUH.

Tema 7. HeonpenejieHHbIH U ONpee/IeHHbII HHTErPaJibl

IlepBooOpa3Has u HeomnpeaeneHHbIH UHTErpai. CBoicTBa HEOIMPEAEICHHOIO MHTErpaia.
WuTerpansl OT OCHOBHBIX 3JIeMEHTapHbIX (yHKIMNA. OCHOBHBIE METO/IbI UHTETPUPOBAHUSI.
Ilonatne ¥ reoMeTpuyeckas UHTEpOpeTallds  ONpeAEieHHOro uHrerpana. (CpolicTBa
ompezaeneHHoro wuHTrerpana. ®opmyna Herorona-Jleitoauma. HecoOcTBeHHBIE HHTErpaibl C
OECKOHEUHBIMH  TIpe/ieNlaMH  MHTEerpupoBaHus. [Ipu3HAKM  CXOIMMOCTH  HECOOCTBEHHBIX
WHTETPAJIOB.

Tema 8. Paabl

[Tonsatue wuymcnoBoro psga. OcHOBHBIE cBoMcTBa psgoB. HeoOxoaumeblil mpu3HAK
cxoauMocTH psafa. [IpuzHaky cXOAMMOCTH PSAAOB C HEOTPULIATEIBHBIMU YieHaMH. AOCOIOTHAS U
YCIIOBHAsE CXOJAMMOCTh 3HAKONEpPeMEHHBIX psanoB. [lpusHak cxomumoctu JleiOnuma s
3HAKOYEPEAYIOIIErocs psaaa.

Crenennbie psinpl. CBOWCTBAa CTENEHHBIX psAnoB. Teopema AGems. Pagmyc cxomumocTw
CTEIEHHOT 0 psna. Paasl Maknopena u Teinopa

Tema 9. ®DyHKIIUM HECKOJIBbKHMX IIEPEMEHHbIX

IlonsaTHa (QYHKIMH HECKONBKHUX TNepeMeHHbIX. llpenen M HempephIBHOCTH (YHKIHH.
YacTtHble pou3BOJHBIE U MOMHBIN Auddepenuman GyHkuuu. [IpousBojHas 1Mo HampaBlEHUIO,
rpajueHT QpyHKIHUU. DKCTpeMyMbl (PYHKIIMA MHOTHX IEPEMEHHBIX, HEOOX0AUMOE U JI0CTaTOUYHOE
YCIIOBHS DKCTPEMYMa.

JlBoiinble wuHTerpaibl. CBeleHHME [BOMHOrO MHTErpaja K MOBTOpHOMY. ['eomerpuueckas
MHTEPIIpETALMs] IBOMHOTO HHTETrpaa.

Tema 10. OcHOBBI TEOPUH BePOSITHOCTEH

[Tonstue BepositHocTH. [IpocTpaHCTBO 3MeMeHTapHBIX COObITHNA. OCHOBHBIE TEOPEMBI O
BEPOSITHOCTSIX COOBITUH. 3aBUCHUMBIC M HE3aBUCUMBIE cOObITHA. DopMysa MOJHON BEpOSTHOCTH.
Teopema baiteca. Cnyvaiieple BenuuuHbl. @DYHKIUSA W IUIOTHOCTh  PaCHpPEICIICHUS.
XapaKTepUCTUKHU CITyYalHbIX BEJIMUYUH.



4. MaTepunaJbl TeKylIero KOHTPOJIS yCleBaeMOCTH 00y4aromuxcs 1 (pona
OLIEHOYHBIX CPeJACTB MPOMEKYTOUHOIN aTTeCTALMH N0 JUCHUIITIHHE

4.1. ®opMbI U METO/BI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH OOYYaromMXCs U MPOMEXKYTOUHOM
aTTeCTaluu.

4.1.1. B xonme peanuzanuu gucuuiuinHel b1.6.08 Martematuka MCHonb3yrOTCS CIETYIONINE
METObI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH 00YYarOIINXCSI.

Tema (paznemn) Dop™mebI (METOIBI)
TEKYILETO KOHTPOIIA
YCIIEBAEMOCTH

1. OCHOBBI MATEMATUYECKOM JIOTUKH M TEOPUH MHOXKECTB 0)

2. MaTpHuIIl ¥ ONIPeIeNUTENH O, KP, /13

3. Cucrembl THHEHHBIX anTre0pandecKnx YpaBHEHUH O, KP, J13

4. JluHeiiHbIe POCTPAHCTBA U MPeoOpa3OBaHUS O, KP, 113

5. DyHKIMU OIHOW NepeMeHHON. UnCcnoBbIe MOCIE10BATENBHOCTH. O, KP, I3

IIpenensl mocaenoBaTeIbHOCTEH U QYHKITHH

6. JnddepentmanpHoe HCUHCIICHNE O, KP, 113

7. HeonpeneneHHbll U ONPEAESIICHHBIIA UHTETPAJIbL O, KP, /13

8. Paner O

9. DYHKIIMN HECKOJIBKUX MEPEMEHHBIX O, KP

10. | OcHOBBI TEOPHHU BEPOSTHOCTEN O, KP

4.1.2 Dk3aMeH MPOBOAMUTCS C UCIOIB30BAHHEM CIEAYIOIIUX METONOB (CPEICTB): B
YCTHOU (popMe 10 BOTIPOCaM U PEIICHUE THIOBBIX 3a]1ad.

4.2. MarepuaJibl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.

[IpenonaBarenpb OlIEHUBAET YPOBEHBb MOATOTOBIEHHOCTH O0YYAIOLIUXCS K 3aHATHUIO TI0
CJIEIYIOIIMM TOKa3aTessaM:

- YCTHBIE OTBETHI HA BOIPOCHI IPENOAABATENS 110 TEME 3aHATHS,

- BBICTYIIJICHHE T10 BOIIPOCAM K OIIPOCaMm),

- IPaBUIILHOCTH PEIICHUS] KOHTPOJIBHOM paboThI,

- MPaBWJILHOCTH BBIMTOJTHEHNUS TOMAIITHHUX 3a/IaHUM.

OneHka 3HaHMNA, YMEHHH, HaBBIKOB MPOBOAMTCS Ha OCHOBE OaIbHO-PEHTHHIOBOI
cuctembl 70% u3 100% (70 6ammoB u3 100) - Bkiaa mo pesyiabraraM MOCEIIaeMOCTH 3aHSATHH,
aKTMBHOCTH Ha 3aHATHUSAX, OTBETOB HA BOINPOCHI MPENoAaBaTelsi B XOJE 3aHATHSA, PELICHHUs
KOHTPOJIbHBIX 3aJaHUM.

Heranuzanust OadioB M KPUTEPUM OLEHKH TEKYIIEro KOHTPOJs YyCIIEBAeMOCTH
yTBEpKIAeTCs Ha 3aceJaHNH Ka(eIphl.

IIJIAHBI TIPAKTUYECKHNX 3AHSATHIA
Tema 1. OcHOBBI MATEMATHYECKOM JIOTUKH U TEOPUH MHOKECTB

3ausrtue 1.

1. IloBTOpEHUE ONpeaeneHnii OCHOBHBIX MOHATUIA TEMBI.

2. Jloka3zaTh JJOTUYECKHE 3aKOHBI, UCIIOJB3Ys TAOIHIIBI HCTUHHOCTH, U JaTh IPUMEPHI UX
coZiep KaTeIbHOW MHTEPIIPETAIH

a)a' b a*b;0)(a=>b)e="a’b;

B)a (b c)e(a b)) (a'c);

Ha 0om

' 3agaun, HOMEpa KOTOPBIX OTMEUEHBI * -(haKyIbTATUBHEIE.
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a)a* be=a’ b ;0) a=>be a*b;
B)a"(b'c)e (a"b) " (a’ o).

3. IlycTh p 03HAYaeT: «YUCIIO a ACTUTCS HA YHUCIIO by, ¢ 03HAYAET: «YUCIIO a JETTUTCS Ha YHCIIO C» U
O3HAYAeT: «YHCIIO a JISNTUTCS Ha TIPOU3BeIeHHe grcen b u ¢». CHopMyIHpoBaTh IPeIUIOKEHNS,
3anvcaHHbIe B BUAE (GOPMYII, U ONIPENeNnTh, €CIIM BO3MOKHO, X 3HAUYCHNE (MICTHHHOCTD)

a) p'q; 6) p'q =r;

Ha Oom

a) P q; G p q=>T

4. Ilycts R u D 03Ha4aroT COOTBETCTBEHHO BbICKA3bIBaHU: «JaHHBIN YETHIPEXYTOJbHUK €CTh
POMO» U «IMaroHa M JaHHOTO YETHIPEXyTOJIbHUKA B3aUMHO MEPIECHIUKYISIPHBD. 3anucaTh B
CHUMBOJIMYECKOH (pOopMe CIIeTYIONINe BEICKAa3bIBAHUS U ONPEACTIUTh, €CITH BO3MOXKHO, UX
3Ha4YeHHUE (MCTUHHOCTH).

a) Ecnu naHHBIN 4eThIpeXyTroNbHUK €CTh POMO, TO AMAroHAJIN JaHHOTO YEeThIPEXyroJbHUKA
B3aMMHO NEPIIEHIUKYISIPHBL;

6) HeBepHo, uTO eciii IMaroHaau JaHHOTO YeTHIPEXYTOJIbHUKA B3aUMHO MEPIICHANKYIISPHBI, TO
JAHHBIN YEThIPEXYTOJIbHUK €CTh pOMO.

Ha Oom

a) /laHHbBIN 4eThIPEeXyTOJbHUK HE pOMO, WIIM JUaroHajlIu JAHHOTO YEThIPEeXyroJbHUKA B3aUMHO
NEPIEHIUKYIISPHBL.

5. Mano mHOXkecTtBO M={q, b}. llpenukat P(x, y), rae x u y € M, 3anan Tabaunei

x y P(x, y)
a a 1
a b 1
b a 1
b b 0

Onpenenuts 3Ha4Y€HUE UCTUHHOCTHU CIIEIYIOIIMX BbICKa3bIBaHUM U JaTh IPUMED UX
COJIep>KaTeIbHON MHTEPIPETAIUH.

a)dx P(x,a) 0) Vy P(a,y) B) AxVy P(x, y).
Ha 0om a)3dyP(a,y) 0) Vx P(x, a) B) Vx 3y P(x, y).
3ansitne 2
1. IIpoBepka AOMaIIHETO 3a/1aHus.
2. TloBTOpeHue onpeneneHnii OCHOBHBIX MOHATHMA TEMBI.
3. [Tyctb R(x) u D(x) — mpeauKatsl, ONpeieJIeHHbIE HA MHOXKECTBE YEThIPEXYTOJIbHUKOB,
O3HAUaIOI1E COOTBETCTBEHHO: «UETHIPEXYTOJILHUK X €CTh POMO» U «JuaroHajiu
YeTHIPEXYTOJbHUKA X B3aUMHO MEePIEeHANKYISPHBI). 3amrcaTh B CHMBOJIMYECKON Gopme
CJIEYIOIINE BbICKa3bIBAaHUS
a) Ecnu yeThIpexyroibHUK €cTh pOMO, TO IUAarOHAIH 3TOTO YEThIPEXYTOJIbHUKA B3aUMHO
NepIEeHINKY ISIPHBI;
Ha 0om
a) JIro60¥ yeThIpeXyTrodbHUK — He POMO, MM €T0 AUAarOoHAI B3aUMHO NIEPIICHIUKYISIPHBI.
0) HeBepHo, 4TO eciii IMaroHaiy YeThIPEeXyTroJIbHAKA B3aUMHO NEPIIEHANKYIISPHBI, TO STOT
YEeTHIPEXYTOJILHUK €CTh POMO.
4. 3anmcath B (hopMe BBICKA3BIBAaHUH, BBEISI HEOOXOIUMBIC 0003HAYCHUS TIPEIUKATOB,
CIIeYIOIINE TIPEITOKECHHUS:
a) Bce MOCKBMYM B 1aHHOM IpyIIe yyaTcsl HA «XOPOIIO» U «OTIHYHOY.
0) B nannoii rpynmne Het ciymareneii crapuie 30 ner.
Ha 0om
a) Bce cnymaTenu B JaHHOU rpyrine — MOCKBUYH WK U3 [10IMOCKOBBSI.
0) HexoTopbie MOCKBHYH — CITYIIATEH JAHHOU TPYTIITHL.
5.% Ilycts S(x, y, z) - IpenuKaT CIOXKEHUS (z ABJISETCS CYMMOH X U )), pacCMaTpUBaeMbIi Ha
MHO’K€eCTBEe Z Bcex LebIX uncen U Ha MHokecTBe Ng = N U {0} 1enbIx HeoTpuaTeabHbIX
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yucen. KakoBa copeprkaTenbHasi MHHTEpIIPETalHs caelyomux (GopMysl 1 Ha KAKOM MHOXECTBE
(Z v Ny) OHU UCTUHHBI?

a) Vy3 xSk, y 0) 0) VzVx3yShk y 2.
Ha 0om

a) Ay Vx S(x, y, x) 6) I x3dy S(x, y, -12)
6. Jlokasatb ¢ momouipto AuarpaMm BeHna cienytomiie Tox1ecTBa
XUY =XnNY Ha 00M (X NZ)VY =(X UY)N(ZUY),
[TpoBepuTh BBIMIOJHEHUE TOXKJIECTB IIPH MHOXKECTBAX
I={1,2,3,4,5}, X={1, 5}, Y={1, 2,4}, Z={2, 5}.
7. Hanbl MmHOXecTBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.
Haiitu cremyromre MHOXKeCTBa M HAYEPTUTh KOOPIMHATHBIC JHATPaMMbl, HIUTFOCTPHUPYIOIIHE UX
MIOCTPOCHHE,

X XY, Ha 0om X XYnZz.
8*. BeinmucaTb Bce 3JIEMEHTHI OTHOILEHUH p = <X, R>; Mpe/iCTaBUTh UX B BUE KOOPAUHATHBIX
auarpamm 4 rpadoB OTHOIICHUH, €Cln

X={1,3,5}, R={<x, y>:x <y},

Ha Oom X={2,4,16,22}, R ={<x, y>: x sABJIAETCS JICIUTEIIEM )},
OrnpesiesuTh, SBISIOTCS JIM 5TH OTHOLICHHS OTHOLICHHEM YKBHBAJICHTHOCTH.

Tema 2. MaTpuubl 4 onpeaeTuTe/ 1

3aunsartue 1.

1. IIpoBepka qoMalIHero 3aJaHusl.

2. TloBTOpeHue onpeneneHnii OCHOBHBIX MOHATHMA TEMBI.
3. Janbl matpuusl A u B.

2 3 O o
a) A :[1 3 4] -5 %)
VYka3arb, Kake U3 HIKEPUBEICHHBIX ONepalfii BHITOJIHUMBI, U BBIIIOJIHUTD UX.
a)A + B; 6) A"+ B; B)A+ B, r) A"+ BT
n) AB; e) A'B; K) ABT; 3) BA".
Ha 00M
-1 2 3 2 3 O
a) Az[o 13 0] B:[l -1 4]
4. Pemwts 3amauun [J11% ¢.60, 64]:
1.17, 1.20, 1.23; 1.40, 1.43 Ha 0om 1.18, 1.21, 1.25; 1.42, 1.45
5*. HaiiTu onpeaenuTellb MaTPUIIbI
1 0o 4 1 0O 0 O 1
o -2 2 -10 o o 2 -10
“=lo o 3 13 Ha dom “Flo 35 13
0O 0 0 3 -3 4 5 6
3ansrtue 2.
1. IIpoBepka qoMaIIHero 3aJaHusl.
2. [oBTOpEHME OMMpeeeHnii OCHOBHBIX MOHITHI TEMBI.
3. Pemmuts 3agaum [JI1, c.65, 68]:
1.62 Ha 0om 1.65.
4*, Haiitu Matpuity, oopatayto marpuiie C, €ciii oHa CyIecTBYeT (CM. 1. 5 3aHsaTus 1).
1 0O 4 1 0O 0 O 1
o -2 2 -10 o o2 -10
“Zlo 0o 3 13 na dom “=lo 35 13
0O 0 0 3 -3 4 5 6

5. Haiitu panr marpun

2 JI1 — nurepaTypa o HoMepoM | B CIIMCKE JUTEPATyph
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2 1 -4 -1 3 5 -2 -1 3

A=|4 2 0 B=l2 -6 0 Cc=| 4 2 -6
1 -3 4 1 -3 =5 2 1 -3

6*. Pemuts 3amauu [JI1, ¢.70-71]:

1.73 Ha 00Mm 1.75.

Tema 3. CucreMsbl JHHEHHBIX aJIre0panyecKux ypaBHeHU

3ansarue 1.

1. IIpoBepka qoMaliHero 3agaHusl.

2. [ToBTOpeHue onpeaeaeHnii OCHOBHBIX MOHATHI TEMBI.
3. Pemuts 3amauu [JI1, c. 108]:

2.14,2.19,2.22 Ha Oom 2.15,2.20, 2.23.
4. Pemuth cucteMbl ypaBHEHHI MeToioM ["aycca
2x, +x, +3x; =5 x, +4x; = 2
a) 4x, +2x, +6x; =8 ; 0) 3x, +x, +2x; =-3 |
X, +2x,-4x; =-1 -x, +x, +x; =5
3x,-x, +2x;, = 4 3x, +x, +x; =1
Ha doma)| X, +5x, +4x; =7 ;0) X, +2x, =3
-9x, +3x, - 6x; =5 Sx, +3x, +x; =5
3anstue 2

1. IIpoBepka qomaliHero 3aJaHusl.

2. IloBTOpeHue onpeaeneHuii OCHOBHBIX MOHATUM TEMBI.

3. Pemute MetonioM ["aycca 3amaun [JI1, c. 108, 115]:
2.46; 2.47, Ha 0om 2.48.

Tema 4. JInHeliHbIe NPOCTPAHCTBA U NPeodpPa3oBaHNUA

3ansaTue 1.
1. IIpoBepka qoMaliHero 3aJaHusl.
2. IToBTOpEeHUE ONpeaeaeHnid OCHOBHBIX MMOHATHI TEMBI.
3. Pemuts 3amaun [JI1, c. 165-166]:
3.53, 3.56, 3.58* Ha 0om 3.51,3.57, 3.59*.
4. HailTu KOCUHYC yrJla MEXIy BEKTOPaMH X U V, TPUHAMAJICKAITUMHU TPEXMEPHOMY €BKIUIOBY
MIPOCTPAHCTBY C OPTOHOPMUPOBAHHBIM 0A3UCOM.

1 -1 0 -1
a)x=4 , ¥y =|3 6)x=-4,y=3
-2 2 1 -2
5. Haiitu Matpuily TUHEHHOTO peoOpa3oBaHus, MEPEBOASIIIECTO KaXKIbIH
% By
X =% B BEKTOp y =| ¥,
BEKTOP X3 )
X X=X,
Y= X *x Ha 0om y=| 2x,
X, = X, X, = 3x,

5. Haiitu Matpuily TUHEHHOTO peoOpa3oBaHus, MEPEBOISIIETO KaK/bIi BEKTOP X ABYXMEPHOTO
BEKTOPHOI'O IIPOCTPAHCTBA B BEKTOP y IO CIEAYIOLUIEMY alIrOPUTMY.
@) CUMMETPUYHOE OTOOpaKEHUE OTHOCUTEIBHO HPSAMOM X1 = X3 |
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6) OBOPOT Ha 45° 10 YaCoBOU CTPEJIKE;

6*) CHMMETPUYHOE OTOOpaXEHNE OTHOCUTEIIHLHO MPSIMOi x; = (), a 3aTeéM CHMMETPUIHOE
0TOOpaKeHHE OTHOCUTENIHO Havaaa KOOPAUHAT.

Ha 0om

@) CHMMETPUYHOE OTOOpaKEHNE OTHOCUTEIBHO MPSIMOM X| = -X».

0) TIOBOPOT Ha yTOJI ¢ MPOTHB YaCOBOW CTPEIIKH;

6*) CHMMETPUYHOE 0TOOpakeHNe OTHOCUTENIBHO Havyajla KOOPHMHAT, a 3aTeM
CUMMETPUYHOE 0TOOpakeHHe OTHOCUTENBHO MpsAMOi x, = 0.

Tema S. YncJioBble nmocJie10BaTeJJbHOCTH. DYHKIUM OTHOH MEePEeMEHHOM.
IIpenesnnsl nociegoBareJbHOCTEH U PyHKIMIA

3ansitne 1

1. IIpoBepka qomalrHero 3aJaHusl.

2. [loBTOpEHME ONpEEICHU OCHOBHBIX TOHITHIA TEMBI.

3. Onpenenuth 001aCTH CYIIECTBOBAHUS M 00JIACTH 3HAYCHHM CIICTYIONTNX (PYHKITHI:

a) » =3x- x7; 6) ¥ =log(x? - 4); B) ¥ =sin(~x)

Ha 0om a) y =2 +x- x ;0)y =logylogsx;B)y :Sfm .
4. IToctpouts rpaduk GyHKIUU
y=ax+b a€R, bEN3,
5. Pemnts 3amaum [JI1, c.267]:
5.38(a, B); 5.39(a, r); 5.40(a); 5.41(a)
Ha 0om 5.38(6, 1), 5.39(0, n); 5.40(6, B), 5.41(0).
6*. HaiiTu:
a) ﬂf(x)J ,eciu f(x) :L;@ S(x) ,ecnu f L] =x?;
1- x x+1
naoom S (X) jecmm f(x+1) =x>-3x+2.
7. Pemute 3agauum [JI1, ¢.296, 297, 302]:
6.8(a, 0); 6.9(a) Ha oom 6.15;6.21.
3ansarue 2
1. IIpoBepka qoMalHero 3aJaHusl.
2. IToBTOpeHue onpeaeaeHnii OCHOBHBIX IMOHATHI TEMBI.
3. BeraucnuTh npeaesns
2 2 2
a) limfil; 0) limxil; B) [im )2671
=02x" - x-1 =1 2x7 - x-1 e dxt - x-1

4. Pemnts 3agauu [JI1, ¢.298 —304]:
6.10(a, r, n); 6.11(1, 6) Ha oom 6.23; 6.39; 6.41; 6.47; 6.63; 6.69.
5. Pemnts 3amaun [JI1, ¢.305 — 304]:
6.80(6, B); 6.88; 6.109; 6.110
Ha Oom 6.83; 6.85; 6.86; 6.111; 6.120.

Tema 6. JuddepeHunanbHOe HCHUCTCHHE

3ansitue 1
1. IIpoBepka qoMaIIHero 3aJaHusl.
2. [ToBTOpeHue onpeaeraeHnit OCHOBHBIX MOHATHIA TEMBI.
3. Pemmuts 3amaum [JI1, c. 350 — 355]:
7.20(0, 1); 7.33; 7.34; 7.42 Ha oom 7.27;7.39; 7.55;7.61; 7.62.
4. HaiiTu nepBy1o U BTOPYIO IPOU3BOIHBIE (PYHKIIMIA:

v =1n(tgx2) Ha oom y =5 +./(x- Inx)

3 YR - MHOYKECTBO IEeHCTBUTEIBHBIX YHCEIL.
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5. Pemuts 3agaum [JI1, ¢.355]:
7.64 Ha 0om 7.65; 7.66.
5. HanucaTh ypaBHEHHE KacaTeNbHOM M HOpManK K rpaduKy GyHKIuM » =3x> B 33J[aHHOM
Touke M(-2, 12).
6*. Pemmmts 3amaunm [JI1, ¢.359]:
7.110 Ha oom 7.108; 7.112.
3ansitue 2
1. IIpoBepka JOMaNIHETO 3a1aHuUs.
2. IToBTOpEHUE ONpEAEIECHN OCHOBHBIX MOHATHI TEMBI.
3. Pewnts 3apaum [JI1, c.356]:

7.76,7.78, 7.80 Ha 0oMm 7.77,7.81.
4. UccnenoBaTh GYHKIMH U TIOCTPOUTH UX TpaUKu
2
X 1
a =——:;0) Yy =x+—
)y=3_7,9 .
3vx 2/3
= . = 1- 3x).
Ha 0om a) y 3x+1’6)y x ( x)
5. Pemmuts 3agaum [JI1, ¢.361]:
7.125;7.130 Ha 00Mm 7.126;7.127; 7.133.

Tema 7. HeonpenejeHHbIN U ONpele/IeHHBIA HHTErPaJIbl

3anstue 1

1. IIpoBepka JOMaNIHETO 3a1aHus.

2. IloBTOpEeHUE onpeaeneHuil OCHOBHBIX IIOHATHIA TEMBI.

3. HaiiTu HeonpeieIeHHbIE UHTErPallbl METOJOM HENOCPEACTBEHHOIO UHTETPUPOBAHUS

dx 3x2 +1
o 6) [ dxe) fe5*d
) Jq\/x*?”6) -fxz(x2+1) rim) Je A

Pemmmts 3amauu [J11, ¢.548 — 549]:
10.34 Ha 00Mm 10.25; 10.32, 10.36.
4. HaiiTu HeompeeleHHbIe HHTETPajibl METOIOM 3aMEHbI TIepEeMEHHOM

2x n? x , \/; /
2) f1+x4dx;6)ﬁx x5 8) J‘x+1 e
Pemmmts 3amauu [JI1, c. 549, 554 — 556]:
10.41(B); 10.48 Ha 0om 10.43; 10.46; 10.55; 10.76; 10.80.
5. Haiitu HeonpeneneHHbIe UHTETpaibl METOAOM UHTETPUPOBAHUS 110 YACTSIM.
Pemmts 3amaun [JI1, c. 556, 560]:
10.95(a); 10.97; 10.100; 10.104 Ha 0om 10.107; 10.125,
10.126.
3ansaTne 2
1. IIpoBepka qoMaIIHero 3aJaHusl.
2. IloBTOpeHue onpeaeneHnii OCHOBHBIX MOHATUHA TEMBI.
3. Haiiti HeonpeieeHHble MHTErpajibl OT PallMOHAIBHBIX IpoOeit
Pemmts 3amaun [JI1, ¢.561-565]:
10.130; 10.127; Ha 0om 10.137; 10.140, 10.144.
4. BeruncnauTh onpeereHHbIE HHTETPAIIbI
Pemmts 3amaun [JI1, c.621]:

11.32, 11.37 Ha 0om 11.40,11.43
5. Haiitu mnomanu Guryp, orpaHMYeHHBIX CIEAYIOIIMMU KPUBBIMH
a)yz—x2+3, ¥y =0; 6)y=x2—2x, y=4x—x2
Ha 0om a) y =-x? +4x, y =2x; 6) v =x2, y=x.
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Pemmts 3amaun [JI1, ¢.630]:

11.65 na oom 11.64; 11.72; 11.73; 11.84.
6. Berunciauth HecOOCTBEHHBIE I/IHTeI‘paJIBI
) J1 20 f

Pemmts 3amaun [Hl, c.635 636]:
11.115; 11.118 na oom 11.124; 11.128; 11.129.

Tema 8. Paanl

3ansaTme 1

1. IIpoBepka qoMaIIHero 3aJaHusl.

2. IloBTOpEHUE ONpEnEIcHU OCHOBHBIX MTOHITHHA TEMBI.

3. UccnenoBatp CXOIII/IMOCTI) 3HAKOIIOCTOSIHHOI'O YMCJIOBOTO psAlia

3)27 +5’ 42" 0’ B) 2_110”’
5 1000”
Ha dom a) Z(n+1),, 6) Z _
4. Pemuth 3anaum [JI1, ¢.753, 754]:
13.106, 13.113* Ha 0om 13.120, 13.123.
5. Pemuts 3agaum [JI1, ¢.776]:
14.11; 14.15; 14.21*  na oom 14.14; 14.20*.
5. Pemuts 3agaum [JI1, ¢.783]:
14.41, 14.43%* Ha 0om 14.45; 14.52*

Tema 9. ®yHKUIMH HECKOJBKHX MepeMeHHbIX

3ansrue 1
1. IIpoBepka qomalrHero 3aJaHusl.
2. IloBTOpeHue onpeaeneHnii OCHOBHBIX MOHATUM TEMBI.
3. Haiit yacTHble Ipou3BOAHbBIE QYHKIHH IBYX MEPEMEHHBIX
z :xzy - cos? xy.
Pemmts 3amaun [JI1, ¢.504, 505]:
9.44, 9.46, Ha 0om 9.47;9.50; 9.51; 9.53.
4. Pemuth 3anaum [JI1, ¢.505]:
9.64 Ha oom  9.66; 9.68.

5*, Haiiti BelMuMHY U HanpasiieHue rpaauenTa Gynkuuu B Touke M (xXg, yo,2g) :

F(xy,2) = L

JxZ + 2 4z
naoom f(x,y,z) =xyz, M(1,1,1),

3ansiTne 2

1. IlpoBepka TOMaIIHETO 3a/1aHUSI.

2. IloBTOpeHue onpeaeneHuii OCHOBHBIX MOHATHIA TEMBI.

3. Pemute 3agaum [JI1, ¢.509]:
9.75; 9.88* Ha Oom 9.76; 9.81.

4. BbIYUCIUTH IBOMHBIE HHTErPaAIbI £ f (x, y)dxdy

a) f(x,y)=xy, G:{y=0,y=x, x=lj;

0) f(x. ) =x+y>, G: {y=x, y=x"}

naoom f(x,¥) =x-y, G —tpeyroasuuk ¢ Bepmmnamu (1, 1), (4, 1), (4, 4).
5. Pemute 3agaum [JI1, ¢.643, 644]:

> M(lazal)'

o oosiactu GG, 3a/1aHHON rpaHHUIIAMH
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11.159 Ha 0om 11.160.
6. C noMONIbI0 JBOMHOTO UHTETpajia HAaUTH IUIONaAb, OTPAHUYEHHYIO KPUBBIMM:
xy =L x+y =25 pgoom y> =2x+1, y> =-2x+1.

Tema 10. OcHOBBI TCOPHH BEPOSITHOCTEH

3aunsrtue 1.

1. IIpoBepka qoMaliHero 3aJaHusl.

2. IToBTOpEeHUE ONpEAEIEeHN OCHOBHBIX MMOHATHI TEMBI.

3. BeposITHOCTh clauM CTYICHTOM 3adyeTa mo uctopuu (codbitue A) paBHa 0,9, a 3auera mo

Matematuke (coobitue B) — 0,7. Cunras cnady 3THX 3a4€TOB HE3aBHCHMBIMU COOBITUSMU, HAUTH

BEpOATHOCTH cobbITHi 4 M 5 ANB.ANB.ANE JIaTh COZIEPKATENBHYIO MHTEPIPETALIMIO
3TUM COOBITHAM U U300pa3UTh UX HA PUCYHKE MPOCTPAHCTBA 3JIEMEHTAPHBIX COOBITHI.
4. B ognoii rpynne I'l ctynentos, u3 kotopsix O1 yuarcs Ha «otiaudHo». B npyroit — 2
CTY/I€HTOB, U3 KOTOPBIX Ha «OTIINYHO» yuaTcs O2. M3 kax10i rpymniisl ciry4aiiHbIM 00pa3omM
BBIOpAJIH 10 OAHOMY CTyAeHTY. KakoBa BepOsSTHOCTH TOTO, UTO 00a yyaTcs Ha «OTIHYHO»?
a) I''=18; 0,=9; I';=16; O,=4 na oom 6) I''=15; O,=5; I',=20; O,=6.

4. Cpenu 25 cTyIeHTOB, U3 KOTOPBIX 15 neBylIeK, pa3bIrpbIBalOTCs 4 MpUTJaIIeHUs Ha
JMCKOTEKY, IPUYeM KaxJIblii MOXKET BBIMTPATh TOJIBKO OJUH OmieT. KakoBa BEpoOsITHOCTH TOTO,
9TO cpeau o0yanaTeniell OuiieTa OKaKyTes a) TOIBKO JIEBYIIKH, 0) TOJBKO FOHOIIH?

Ha 0om

KakoBa BEpOATHOCTb TOTO, 4TO CpeM obagaTenei OuIeTa OKaxyTcs
TPH JIEBYIIKK ¥ OJUH FOHOIIA?
5. Pemuts 3apaun [J134, ¢.61 — 62]:

1.37;1.43; 1.45 Ha 0om 1.38; 1.45; 1.51.
6. Pemmuts 3amaum [JI3, c.45, 63]:

1.26a-6; 1.55 Ha oom 1.268-1; 1.56.
3ansarue 2.

1. IlpoBepka gOMAIIHETO 3a/laHHsL.
2. IToBTOpEHUE ONpEAEIECHN OCHOBHBIX MOHATHI TEMBI.
3. B cembe aBoe neteil. MI3BeCcTHO, YTO OJIMH U3 HUX MallbuuK. KakoBa BEposITHOCTh, UTO 00a
pebeHKa — MaTbYUKHU ?
4. ITo pe3ynbTaTam MPOBEPKH 3aUETHBIX PA0OT OKa3aJ0Ch, UTO B IEPBOM IpyIIie MOTYYHIH
3auet 20 crynenToB u3 30, a Bo BTopoii 16 u3 32. KakoBa BEpOSITHOCTb TOTO, UTO HayAauyy
BbIOpaHHas 3auTeHHas paboTa MPUHAAICKUT CTYECHTY NEPBOU TPyMIIbI?
5. Pemmuts 3agaum [J16, ¢.49-50, 63-65]:

1.65; 1.69 Ha 0om 1.33a; 1.82.
6. JIBa cTpelka caenaiu o OJHOMY BBICTPENy B OJIHY U Ty K€ MHILIEHb. BeposTHOCTb nonagaHus
B MUILIEHb JUIsI TIepBOro cTpenka paBHa 0,6, a uis BToporo — 0,4. B mulienun okasanack oiHa
npobouna. Haiitu BeposTHOCTH TOTO, UTO IPOOOMHA PUHAJICIKUT IIEPBOMY CTPEIIKY.

Ha Oom
JlBa cTpenka caenany o 0JJHOMY BBICTPEINY B OJIHY U Ty ’K€ MUILIeHb. BepodaTHOCTh nonaiaHus B
MHUIIIEHB 7S iepBoro crpenka pasna 0,8, a myis Broporo — 0,5. B Murienu okaszanach oiHa
npobouna. Haiitu BeposTHOCTH TOrO, 4TO MPOOOMHA MPUHAMIIEKUT BTOPOMY CTPEIIKY.

KOHTpOJ'II)HOC JAOMAIIHEC 3adaHUC BBIIMIOJHACTCA IO BapHaHTaM B COOTBECTCTBHUU C Ta6JII/IHeI>’I
BapHAHTOB.
Tabanua BapuaHnToB

| 3a0aua | 1| 2| 3] 4] 5 | 6 |

4 JI3 — nureparypa 1o HOMEPOM 3 B CITUCKE JIATEPATYPhI
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M eapuanma Homepa sapuanmos 3a0au
3a0anus
1 1 1 1 1 1 1
2. 2 2 2 2 2 2
3. 3 3 3 3 3 3
4. 4 4 4 4 4 4
5. 5 5 5 5 5 5
6. 6 6 6 6 6 6
7. 7 7 7 7 7 7
8. 8 8 8 8 8 8
9. 9 9 9 9 9 9
10. 10 10 10 10 10 10
11. 1 2 3 4 5 6
12. 2 3 4 5 6 7
13. 3 4 5 6 7 8
14. 4 5 6 7 8 9
15. 5 6 7 8 9 10
16. 6 7 8 9 10 1
17. 7 8 9 10 1 2
18. 8 9 10 1 2 3
19. 9 10 1 2 3 4
20. 10 1 2 3 4 5
21. 1 3 5 7 9 2
22, 2 5 7 9 2 4
23. 3 7 9 2 4 6
24. 4 9 2 4 6 8
25. 5 2 4 6 8 10
26. 6 4 6 8 10 1
27. 7 6 8 10 1 3
28. 8 8 10 1 3 5
29. 9 10 1 3 5 7
30. 10 1 3 5 7 9
31. 1 6 7 8 9 10
32. 2 7 8 9 10 1

KOHTPOJIBHOE JOMAIIHEE 3A/IAHUE

3amaua 1. Haittu panr maTpuubl
BapuanTt 1 Bapuant 2
-2 0 -1 -2 -1 3
A= 0 2 3 A=| 4 2 -6
1 -2 4 2 1 -3
Bapmuant 3 Bapmuanr 4
2 1 -4 -1 3 5
A=l4 2 0 A= 2 -6 0
1 -3 4 1 -3 -5
Bapuant S BapuanT 6
1 0o 2 0O 2 4
A=-1 2 3 A=|3 -1 5
-3 1 0 2 0 1
Bapuant 7 Bapuant 8
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-1 2 3 5 3 -1
A=|1 4 1 A= 0 -6 2
2 0 3 -5 -3 1
Bapuant 9 Bapuant 10
1 -1 1 1 2 3
A=|2 -1 3 A=[1 4 1
3 -2 4 2 0 3

3anaua 2.

[IpencTaBuTh BEKTOp X B BUJC JIMHEWHONW KOMOWHAIIUUA BEKTOPOB dj, @2, A3, €CIIU

CHUCTCMa BCKTOPOB a;, a2, a3 JIMHENHO He3aBucuMa. B cjIydac JIMHEMHOM 3aBUCHMOCTH BCKTOPOB
aj a2, a3z 3aMCHUTH OWH U3 HUX Ha BCKTOP X TaK, 9TOOBI IOoJIyd€HHas CUCTEMaA CTajia JIMHEHHO

HE3aBHCUMOM.
x =
BapuanTt 1
1 4 5
a; =|-2 a, =|2 a, =[-1
3 0 3
Bapuant 3
1 0 5
a, =|3|a, =[0] a; =|-1 a; =
0 1 3
Bapmuanrt 5
1 4 1
a, =|-2 a, =|1|a; =|0 a; =
3 0 1
Bapuanr 7
1 4 5
a, =|3 a, =| 1] a; =[-1 a, =
0 3
Bapuanrt 9
1 0 5
a, =| 3 a, =|2 a; =[-1
-2 0 3
3amaua 3.

JBYXMEPHOI'O IMHEHHOTO IIPOCTPAHCTBA B BEKTOP

Bapuant 2
1 4 1
a, =3 a, =|1 a; =0
0 0 1
Bapuanr 4
1 0 1
-2|a, =|{0|a; =0
3 1 1
BapuanT 6
1 0 5
-2 a, =[0]| a; =|-1
3 1 3
Bapuant 8
1 0 1
3 |a,=|2| a;=|0
-2 0 3
Bapuanr 10
1 4 1
a; =(3 a, =|0 a; =|1
0 1 0

Haiitu matpuity nuHeiHOro npeodpazoBaHMs, MEPEBOAALICTO KaXIbI BEKTOp X

Y TIO CIIeAYIOUIEMY alrOpUTMY:

Bapuanr 1. CummeTpuuHO€e 0TOOpaskeHHe OTHOCUTENIBHO MPSMOH X; = (), a 3aTeM
10BopoT Ha 90° 110 YaCOBOM CTPEIIKE.

Bapuanr 2. CumMeTpuuHOe 0TOOpakeHNE OTHOCUTEIBHO MpsIMOi X, = (), a 3aTeM
110BopoT Ha 90° IPOTHB YaCOBOM CTPETIKH.

Bapuanr 3. CumMeTrpuuHOe 0TOOpakeHNUEe OTHOCUTEIBHO MpsiMOit x; = (), a 3aTeM
CUMMETPUYHOE 0TOOpaXKEHHE OTHOCUTENIHHO NpAMOi x,= 0.

Bapuanr 4. CumMeTpuuHOe 0TOOpakeHHUEe OTHOCUTEIBHO MPsAMOii x;= (), a 3aTeM
CUMMETPUYHOE OTOOPaXKEHUE OTHOCUTEIBHO NpAMOii x; = 0.

Bapmuanr S. CumMeTpuyHOe 0TOOpa)keHHEe OTHOCUTEIBHO Havyajla KOOPAMHAT, a 3aTeM
110BOpoT Ha 90° MPOTUB YACOBOM CTPEIIKH.
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Bapuanr 6. CummeTpuuHOe 0TOOpaskeHHe OTHOCUTENBHO NMPSMOH X, = (), a 3aTeM
CUMMETPUYHOE 0TOOpaXKEHNE OTHOCUTEIBHO Hayajla KOOpAUHAT.

Bapuanr 7. CummeTpuuHO€e 0TOOpakeHHe OTHOCUTEIBHO Havyalla KOOP/MHAT, a 3aTeM
CUMMETPUYHOE 0TOOPaXKEHUE OTHOCUTENIBHO IpsiMol x; = (.

Bapuanr 8. CumMeTpuuHOe 0TOOpaKEHUE OTHOCUTEIBHO Havajla KOOPAMHAT, a 3aTeEM
CUMMETPUYHOE OTOOpaKEHNE OTHOCUTEIBHO NpAMOM X, = 0.

Bapuant 9. IToBopoT 10 yacoBoii crpenke Ha 90°, a 3aTeM CUMMETPUYHOE
0TOOpa’keHHE OTHOCUTENIBHO MPsIMOH X, = (.

Bapuanr 10. CumMeTrpuuHOe 0TOOpa’keHHUEe OTHOCUTEIBHO MpsMOii x; = (), a 3aTeM
110BopoT Ha 90° MPOTUB YaCOBOU CTPEJIKH.

3agauya 4. BeruncnuTh npenensl GyHKIHMA

Bapmnanr 1 BapuaHr 6
x3 - x? - x+1 : 2 2
lim hm(\/x +x+1-\/x - X)
=1 x3-3x+2
Bapuanr 2 Bapuanr 7
. 4 . 1 12
lim -— lim -
—=2(x-2 x2-4 x-2(x-2 3-8
Bapuanr 3 Bapuanr 8
_2x? +3x _ A1+2x-3
lim ——— lim ——— =
x—)oo3/x3_2x2 x—4 Afx-2
Bapmuanr 4 Bapuanrt 9
lim SI0X -1gx lim sin 2x
x—01- cosx —0+/1+x-1
Bapuanr 10
Bapuanr S P 3
S5x 3 -
lim 2x+5 111‘1})(1— 2x)*
x— ool 2x +1 x=
3agaua 5. MccnenoBath QyHKIMIO U IOCTPOUTH TpaQUK.
Bapuanr 1 Bapuanr 6
_ 2x y=x2+2\/— x
Y 1+ x°
Bapmuanr 2 Bapuant 7
h% =x2e™ 2¥ B% =Jxe ¥
Bapuant 3 Bapuanr 8
_Vx e
Y T+ x y =xe
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Bapuanr 4 Bapuant 9
y=In(x+~/x*+1) y = 1
1-¢e*
Bapuanr S Bapuanr 10
y=x/l1+x 2

y=x3(- x)

3anayva 6. Haiitu miomans Gurypsl, orpaHHuEHHOHN 3a/1aHHBIMU KPUBBIMH

Bapuanm 1 Bapuanm 2 Bapuanm 3
y =+1- x, y:ex’yzeX/z, xy =1, y =0,
y=x+1,y=0 y =e? x =3, y =x>

Bapuanm 4 Bapuanm 5 Bapuanm 6
y:x2+2,x:0, y=4/x2, x =1, y =2- x4,
y:l-xz,le y=x-1 y=x2

Bapuanum 7 Bapuanm 8 Bapuanm 9
y =-x2, y =2¢e%, ¥y =sinx, y =cosx, y =x2,

x =0, x =1 x =0 y =1+0.75x2

Bapuanm 10
x 209 x :25 y :2x9

y =2x - x2

4.2.3. Ha KoHTpOJIbHBIC PAOOTHI BEIHOCATCS 3a7a4M U3 TEKYIIMX U KOHTPOJBHBIX IOMAITHUX
BaIIaHI/II\/'I, a TaK’K€ MOT'YyT 6BITB HCIOJIb30BAHLbI CIICAYIOIINE BUABI 3a/1a4.

Konrposabnas padora 1

3anauva 1. Haiitu matpuny, oOpatHyto matpure A4
BapuanT 1 Bapuanr 2
-4 1 -1 4 1 2
A= 0 2 3 A=0 2 3
5 -2 4 5 -2 4
Bapuanr 3 Bapuanr 4
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4 0 1 -2 1 0
A=0 1 -2 A=l 0 2 3
5 -2 1 5 -2 4
Bapuanr S Bapuanr 6
4 0 1 -2 0 -1
A=0 2 3 A= 0 2 3
5 -2 0 1 -2 4
Bapuant 7 Bapmuant 8
4 1 2 3 1 0
A={0 2 3 A=0 2 3
1 -2 0 5 -2 4
Bapuant 9 Bapuant 10
4 1 2 4 1 O
A=3 1 O A=|0 2
1 -2 4 5 -2 1
3agaua 2. Pewmnts cucreMy ypaBHeHUI MeTooM ['aycca
_ Bapwanrl - Bapmawr2 ~_ _ Bapmamrd
. Bapmuanr 4 . _ BapnaHT752 Eflpl/l)aHT 6 .
N B . 2BapnaHT 9
]};apnaHT 10 . - _
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KonTpossnast padora 2

3agaua 1. Haiitu HeonpeneneHHbI HHTETpa

Bapuanm 1 Bapuanm 6
Jx -arctg 2xdx JIn(Bx +2)dx
Bapuanm 2 Bapuanm 7
Jx In3xdx Jx e?* ax
Bapuanm 3 Bapuanm 8
fxz e Ydx J(x +2) -cos3xdx
Bapuanm 4 Bapuanm 9
J‘cos3 2x dx fx—CbC
x? +3x- 4
Bapuanm 5 Bapuanm 10
Jlnz 2xdx J‘sin3 3x dx

3agaua 2. MccnenoBats QyHKIIUN HA SKCTPEMYM

Bapuanm 1 Bapuanm 6
z=x’y>(2- x- ») z=x"y>1- x- )
Bapuanm 2 Bapuanm 7
z:x3y2(l—x+y) z:x2y2(1-2x-y)
Bapuanm 3 Bapuanm 8

Yy
z=e2(x% +y)

Y
z=e2(x%-y)

Bapuanm 4
z =e"(y? - 2x)

Bapuanm 9
z =e¥(y? +2x)

Bapuanm 5
z =xy - In(x + y)

Bapuanm 10
z=-xy- In(x- y)
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3amaua 3.

B oanom cocyne Haxonsatest by 6enbix u U, uepHbix mapos. Bo Bropom — b,
6enbix U Y, uepHbIx. bpocarot nBa kyOuka. Eciu cymma 04koB, BHIIABIINX HA BEPXHUX IPaHSX,
Menb1ie 10, 6epyT map u3 nepBoro cocyna, eciau Oosnplie win pasHa 10 — u3 BToporo.

Bapuan

m

1 b1=7; 41=6; BreinyT Oenbiii map. KakoBa BEpOSTHOCTB TOTO, UTO
b2=5; U2=9 CyMMa O4YKOB ObUIa HE MeHbIIe 10?

2 b1=7; 41=5; BoiHyT uepHbIil map. KakoBa BEpOATHOCTb TOTO, UTO
b2=6; 42=9 CyMMa 04koB Obl1a MeHblue 10?7

3 b1=6; Y1=5; BeinyT Genblif map. KakoBa BeposSTHOCTb TOTO, UTO
b2=7; 42=9 CyMMa 04KoB Obl1a MeHbIue 10?7

4 b1=7; 41=5; BoinyT yepHsIii map. KakoBa BEpOSITHOCTb TOTO, UTO
b2=9; U2=6 CyMMa O4YKOB Obl1a He MeHblIe 10?

5 b1=5; 41=6; BoinyT yepHsIii map. KakoBa BEpOSITHOCTb TOTO, UTO
b2=9; U2=6 CyMMa O4YKOB Oblj1a He MeHblIe 10?

6 b1=5; 41=9; BrinyT Genbiif map. KakoBa BeposSITHOCTb TOTO, UTO
b2=7; Y2=6 cymMMa 04koB Obuta MeHbIe 10?

7 b1=5; 41=7; BoiHyT "epHbIi map. KakoBa BEpOATHOCTb TOTO, 4TO
b2=6; Y2=9 cyMMa O4YKOB ObLTa He MeHbIe 10?

8 b1=5; 4Y1=7; BoinyT 6enbrii map. KakoBa BEposITHOCTB TOTO, UTO
b2=9; Y2=6 cymMMa 04koB Obuta MeHbIe 10?

9 b1=4; 41=8; BoinyT Genbiii map. KakoBa BEposITHOCTB TOTO, UTO
b2=9; Y2=6 cyMMa O4YKoB ObLta MeHbIe 10?

10 b1=8; Ul=4; BeiHyT "epHbIi map. KakoBa BEpOATHOCTb TOTO, YTO
b2=6; U2=9 CyMMa O4YKOB Oblia He MeHblIe 10?

4.3. OneHo4YHbIe CpeacTBA VI MPOMEKYTOYHON aTTeCTalliH.
4.3.1. ®opMupyeMbie KOMIIETEHIIMH C YKAa3aHUEM 3TANOB UX GopMHpPOBaHNs B
npouecce 0CBOeHUs 00pazoBaTeIbHOI nMporpaMmbl. [1okazaTenn U KpuTepun OLEHUBAHUS
KOMIIETEHIIUH C y4eTOM 3Tana ux GopMUpOBaHUs

Kon HaumeHnoBaHue Kon stanaHanMmenoBaHue JTana|
KOMIETEHIIMN |[KOMIIETCHIIUU OCBOCHHUS OCBOCHHSI KOMITIETEHIIUU
KOMIIETEHIINHI

OIIK-5 Brianenue HaBbikaMu|OI1K-5.2 CriocoOHOCTb pacrpenensiTh
COCTaBJICHUS OIO/DKETHON U (uHAaHCOBBIE M OHOKETHBIC
(buHaHCOBOM OTYETHOCTH, Pecypehl ¢ y4eToM MOCHe/CTBHI
pacupeacicHusd peCypcoB C BIIUAHUSA Pa3siIUYHBIX METONOB H
yueToM TIOCIICICTRHIA crioco0oB Ha pe3yNbTaThl

BJIMSAHUA Pa3JIMIHBIX MCTO0B
1 CIoco0OB Ha PE3YIbTATEL
ACATCIIBHOCTH Opradru3aliun

ACATCIIBHOCTH OpTraHu3alunu
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JTamn 0CBOCHUs ITokazarennb Kpurepuii onenuBanus
KOMIIETeHI[UH OLlECHUBAHMSI
OIIK-5.2 Omnpenenser MeTobl U cIOcOOBIO00CHOBAHHO OTPECIICHBI METOIBI U]
CnocoOHOCTB pacrpeneneHus PECYPCOBCIIOCOOBI  paclpefieNieHUus] PEeCypcoB
pacrpenensTh OpTaHU3AIHH. praHU3aINN.
(uHAHCOBBIE U OLleHUBaET nocneACTBHUs|BCECTOPOHHE OIIEHEHBI TOCIEICTBUS]
OFO/KETHBIC PECYPCHI C  [MCIIOJIB30BAHUS  CITOCOOOB CIIOJIb30BaHUSI PA3IMYHBIX METOJIOB
Y4E€TOM IOCJICICTBHIA METOI0OB pacnpesienieHusd CocoO0B paclpe/eNieHUs] PecypcoB
BIIMAHUA paBHHqHBIX pecprOB Ha pGSYJ'II)TaTL pFaHI/ISaIII/II/I B pa3J'II/I‘~IHI)IX CI/ITyaHI/IﬂX
METOJIOB H CIIOCOOOB Ha |1€ATETHbHOCTH OPTaHU3alINN. podeccroHaNbHON 1eATeNTbHOCTH
pe3yabTaThl
IEeITEIbHOCTH
OpTraHH3AIHH

4.3.2. TunoBbie OLlCHOYHBIE CPEICTBA
Bomnpocsl k 3x3ameny
Martpuiel 1 OCHOBHBIE OIlEpaliy HaJ HUMH.
Buner matpun. I'eomeTpruyeckas HHTEpIIpETaLns BEKTOPOB.
YMHOKEHUE MaTpHIL.
Onpenenureny MaTpul] BTOPOrO U TPETHETO NOPSAAKA.
OOpaTHast MaTpulla U €€ HaX0XKJIEHUE.
CaoiicTBa omnpenenuTene.
DneMeHTapHble TPeoOpa3oBaHusl CTPOK U CTOJIOIOB MaTpHIbl. X Hcnonbp3oBaHue
IIPU HAXOXKACHUU OIIPEIAECITUTEIICH.
8. Panr marpuiibl. CriocoObl BEIYUCIICHUSI PaHTa MaTPHUIIBL.
9.  Vcnosue Kponexkepa-Kanemm COBMECTUMOCTH CUCTEMBI JMHEWHBIX
anredpanvecKknx ypaBHEHUH.
10. 3amuch U pemeHre CUCTEMbI JIMHEHHBIX alreOpandyeckux YpaBHEHUH B MAaTPUYHOM

NNk Wb =

BHJIE.

11. Pemenue cucteMbl TMHEHHBIX anredpanyeckux ypaBHeHU MetooM ["aycca.

12.  CucreMbl IUHEHHBIX OJHOPOJIHBIX YypaBHEHUH; CBOWMCTBA, (yHAaMeHTalIbHAs
CUCTEMA PEILICHUM.

13. OOGmiee pelmieHUE CHUCTEMbI JIMHEHHBIX alreOpandyeckux ypaBHEHUH; CBOOOIHbBIE
HEU3BECTHBIC, OA3UCHBIEC PELICHHUS.

14. JluHeiiHOE MPOCTPAHCTBO.

15. JluneiiHas 3aBUCMMOCTb U HE3aBUCUMOCTh BEKTOpPOB. CIIOCOObI onpeieIeH S

16. ba3zuc nMHERHOTO NMpOoCTpaHCTBa. Pa3MepHOCTh TMHEMHOTO TPOCTPAHCTBA.

17. Jluneiinsle npeoOpa3oBanusi. CBONCTBA.

18. HaxoxzaeHue MaTpulbl TUHEHHOTO MTPe0Opa30BaHUS.

19. CkanspHoe NpoU3BEAECHNE BEKTOPOB. YTOJI MEX1y BEKTOPAMHU.

20. OptoHOpMHpPOBaHHBIN 0a3uc. EBKINA0BO MpOCTPAaHCTBO.

21. Tlonstne neiicTBUTeNnbHONW (yHKIMM JeiicTBUTENBbHONW mnepeMeHHOH. ['paduk
¢byHkun. OCHOBHBIE CBOMCTBA (PYHKIIUH.

22. Ilpemen uucnoBoW mocnenoBaTenpHOCTH. [lpu3Haku cyliecTBOBaHUS IIpejaena
OCIEeA0BATENBHOCTH. OCHOBHBIE CBOMCTBA CXOAAIINXCS ITOCIE0BATEIbHOCTEH.

23. Ilpenen GpyHKIMH B OECKOHEUHOCTH U B TOUKE.

24. HemnpepbIBHOCTH (DYHKIIUU IEHCTBUTEIBHON IEpEMEHHON B TOUKE U HA OTPE3KE.

25. CaoiicTBa pyHKIUH, HENPEPHIBHBIX HA OTPE3KE.

26. IlpousBoanas ¢dyukumu u auddepennuan. ['eomeTpudaeckuii U GU3MUECKHA CMBICIT
MIPOM3BOIHON; TEOMETPUUYECKUI cMBICT TuddepeHuaa.
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27. Teopemsl ®epma, Pomns, Jlarpanxa.

28. Toukm »skcTpemyma. Heobxommmoe U I0CTaTOYHOE YCIOBHUE JIOKAJTBHOTO
SKCTpeMyMa (YHKIINH.

29. BbInykIoCTh M TOUKH INeperuda GpyHkuuu. Heobxoaumoe U 10CTaTOUHOE YCIOBUE
nepernba GyHKIHH.

30. HaxoxaeHue acCUMOTOT (YHKITHH.

31. YpaBHeHus KacaTeiabHOH M HOpMaH K rpaduKy QYHKUIUH B 3aJJaHHOHN TOUKE.

32. IlepBoobpa3Has (pyHKIMU U HEONPEIEICHHbII UHTErpal.

33. CBolicTBa HEONIPEAEIEHHOIO HHTETpaIa.

34. Ilonsarue onpeneneHHoro uHTerpaia. CBoWcTBa M TEOMETPUYECKas MHTEPIIpETaLUs
OIIPEEIEHHOIO NHTETpaIa.

35. ®opmyna HeroTona-Jleitoauma.

36. HecoOcTBeHHble HHTErpajbl C OeCKOHEYHBIMHM TmpenenamMu. HecoOcTBeHHBIE
MHTErpaJibl OT HeOrpaHWYeHHbIX PpyHKUMH. [IpU3HaKU CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

37. Ilonsitue uncnoBoro psaa. OCHOBHBIE CBOICTBA PSJOB.

38. HeoOxomumplii mpHU3HAK CXOAMMOCTH psna. [Ipu3Haku CXOOUMOCTH PSAIOB C
HEOTPHULATEIbHBIMU WICHAMHU.

39. AOcomioTHass Y YCJIOBHas CXOAMMOCTh 3HaKoNEepeMeHHBbIX psaaoB. IlpusHak
cxonumocTH JlelOHMIa U1 3HAaKOUEpeayIOLIerocs psia.

40. Crenennble psapl. Teopema Aolens. CBoilcTBa CTENEHHBIX psAaoB. Paauyc
CXOAMMOCTH CTEIIEHHOTO psja.

41. Pane Teitnopa u MaxkiiopeHa.

42. TlonsaTHe QPyHKIMH HECKOJIBKUX MEPEMEHHBIX, IPEAET U HEMPEPHIBHOCT (PYHKIIUH.

43. YacTHple NPOM3BOJAHBIE NEPBOrO MOpsAAKa W MOJHBIM nuddepeHnman GyHKIUU
HECKOJIbKMX NEPEMEHHBIX.

44. TlpousBojHas MO HANPABJICHUIO, TPATUCHT (PYHKIINH.

45. DOkcrpeMyMmbl (YHKIIMA MHOTHX I€PEMEHHBIX, HEO0OXOAMMOE M JIOCTaTOYHOE
YCIIOBUE DKCTpEMyMa.

46. Kparnsie narerpansl. CBeieHHE KpaTHOTO UHTErpaia K IOBTOPHOMY.

47. OcHOBHBIE TIOHATUS TEOpPUM BeposTHOCTEN. IIpocTpaHCTBO 3reMEHTapHBIX
COOBITHIA.

48. OcHoBHBbIE (POPMYIIBI AJIs1 BEIYKUCICHUS BEPOSITHOCTEH.

49. He3aBucuMble U 3aBUCHMBbIE COOBITHS. Y CJIOBHAs BEPOSTHOCTb.

50. ®opmyna nosHoM BeposTHOCTH. Teopema baiteca.

51. ®opmyna beprymu.

52.  OmpeneneHue Ciy4yailHOM BEJNWYMHBI. J[MCKpETHBIE M HENPEPBIBHBIE CIIy4aiiHbIC
BEJIMYMHBI.

53. @yHKIUA pacnpeneieHus cily4alHoW BenuuyuHbl. [II0THOCTH pacnpeneneHus
HENPEPBIBHOW CIIy4YallHOW BEJIMYMHBI.

54. YucnoBble XapaKTEPUCTHKH CIIyYalHBIX BEJIMYUH: MATEMaTHYECKOE OKHJAHUE,
JUCIIEPCHs], CPEAHEE KBAPAaTUUECKOE OTKIIOHEHHE.

TunoBele 3amaun OepyTcs W3 TMPEACTABICHHBIX 33a]a4 B 3aBUCHMOCTH OT BOIPOCOB B
omere.
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[IIkana oLeHNBaHUS.

Onenka 3HaHWM, YMEHHH, HaBBIKOB IPOBOJUTCS HAa OCHOBE OalIbHO-PEUTHHTOBOI
CUCTEMBI:

» MakcumanbHoe KonndecTBo 6aiios — 100.

* MakcuManbHOE KOJIMYECTBO OAJJIOB 32 BHIMOJIHEHHE KaX10T0 BHJIa paboT (B cemecTpe):

- aKTHBHas paboTa Ha CEMUHapax, JOMAIlIHKE 3aJjaHusl, ocemaeMocTs — 44 Oaa

18 GanIoB — aKTUBHOCTH U BBHITIOJIHEHUE TEKYIIUX JOMAIIHUX 3aJlaHHM,
18 6ay10B — MoOCeIIeHNne 3aHITHI;

8 6aJI0B — KOHTPOJIbHAS ayAUTOpHas paboTa (/1Be);

- KOHTPOJIBHOE JIOMaIllHee 3ajanue — 710 24 6ayoB (Mo Kaxaou u3 6 3amad: 4 Gamia 3a
BEpHOE peIleHHE 3aJaud B CPOK He Oojiee 4eM C OJHMM HCIpaBiieHHeM; 3 Oaija 3a BepHOe
pellIeHre 3a/1a4 B CPOK ¢ JIByMs U OoJiee UCIIpaBiIeHUAMY; 2 Oajia 3a BEpHOE pelIeHre 3a1a4u
He OoJiee YeM ¢ OJJTHUM HCIpPABJICHUEM TOCIe CpoKa, 1 6aut 3a BepHOE pelIeHue 3a1a4H C IByMs
u 6oJiee NCIIPABIIEHUSIMU TIOCTIE CPOKA;

- IPOMEXXyTO4Hasi aTrectanus — 32 Oamna (mo 12 OamoB 3a pemeHue 3agauu, 10 20
OaJIJIOB 32 OTBETHI HA 2 TEOPETUUYECKHUX BOIIPOCA).

[Ipu ouenuBaHuM OTBeTa OOYHAIOLIETOCSd B XO/€ MPOMEXYTOUYHON aTTECTallMd MOXKHO
OMUPATHCS HA CIIENYIONINE KPUTEPUH.

Bbanbl Kpurepuii oueHku
Teoperuueckne 3HaHUA (32 KAaXK/IbIil BOIPOC)
9-10 ['pamoTHOE H3NOKEHHE MaTepuana Mo Teme, 0e3 CyIeCTBEHHBIX HETOUHOCTEH.

OTtcyTcTBUE 3aTPYAHEHUN € IPUBEIEHUEM NIPUMEPOB WM UHTEpIIpeTaliien
(hopMaIbHO-JTOTHYEKHUX 0003HAYECHU

6-8 ['pamoTHOE M3I0KEHNE MaTepurasa Mo TeMe, 0e3 CyleCTBEHHBIX HETOYHOCTEH.
Bo3MOXHBI OTJENbHBIE 3aTPYAHECHUS C IPUBEICHUEM TIPUMEPOB WITH
MHTEpHpeTanreil GopMaTbHO-JIOTHYEKUX 0003HAYCHUI

3-5 3HaHUs TOJMBKO 0A30BBIX MOHATHI, B OTBETE JOMYCKAIOTCS HETOYHOCTH, 3aTPYJHCHHUS
C IPUBEACHUEM IPUMEPOB WM MHTEpIpeTanuen GopmMaabHO-TOTUIEKUX
0003HaYeHUH

0-2 3atpyaHEeHUS B OMpeIeJICHUN 0a30BbIX MOHATHNA. OTCYTCTBHE WM HETOTOBHOCTH K

HHTEpHpeTayy (OpMaIbHO-JIOTMYSCKUX 0003HAYCHUH, TPUBEACHHBIX B OTBETE

ChopMHUPOBAHHOCTH YMEHHMI M HABBIKOB 110 PelIEHUIO 327124
10-12 3aaya perieHa caMoCTOsTEIbHO, BO3MOXKHO C HE3HAYUTEIbHBIMU OINOKaMHU,
OBICTPO MCTIPABICHHBIMU

7-9 3amaya perieHa caMoCTOSTEIbHO, BO3MOXHO C HEMPUHITUITHATLHBIMY OIITMOKAMH,
WCTIPABJICHHBIMHU NIPH YKa3aHWW Ha HUX MpeNojaBaTeIeM

3-6 3ajada perieHa caMmoCTOsTEIbHO, HO HE TIOJIHOCTHIO UJTH TIOJIHOCKIO, HO TIPH
yKa3aHUU METOJIa PEIICHHS NPeroiaBaTeaeM

0-2 3asaya He pelieHa, MOI'yT IPUCYTCTBOBATh MIPU3HAKU (hparMEeHTapHbIX 3HAHUU.

[Ikana nepeBoaa U3 MHOrO0AJIJIbHOW CUCTEMBI B TPAIUIIMOHHYIO:

- oOydaromeMycsi ~ BBICTABIISIETCS.  OIICHKA  «HEYIOBIECTBOPUTENIBHO»  €CIU
oOyyaroruiics HaOpan menee 50 6amios,

- OIICHKA «yJIOBJIETBOPHUTEIHLHO» BBICTABISIETCS MPU YCIOBHH, €CIIH O0YyJaArOIIUNACS
Habpai ot 50 10 65 6aoB;

- OIICHKA «XOPOIII0» BBICTABISETCS MPH YCIOBHUH, €Cld 0OydJaromumiics HaOpal oT
66 10 80 OayLIoB;

- OIICHKAa «OTJIMYHO» BBICTABISIECTCS MPU YCIIOBUH, €clii o0ydaromuiics Habpan oT
81 mo 100 Gannos;
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4.4. MeTtonnueckne MaTepHuaJbl

YcTHBIR ompoc SIBISIETCS OJAHUM W3 OCHOBHBIX CIIOCOOOB MPOBEPKU YCBOEHHUS 3HAHUUN
oOyyaromumucs. Pa3BepHyThIi OTBET CTyJeHTa JOJDKEH TpEeACTaBIATh co00i CBSA3HOE,
JIOTMYECKH T0CIIE0BATENbHOE COOOIIEHNE HA ONpPENEICHHYI0 TeMY, NOKa3bIBaTh €r0 yMEHUE
IIPUMEHATH ONPEIEIICHUs, NpaBUila B KOHKPETHBIX cilydasX. OCHOBHBIE KPUTEPHUH OLIEHKH
YCTHOTO OTBETa: MPaBUIBLHOCTb OTBETA IO COJIEP’KAHHUIO; MOJIHOTA U IIyOMHAa OTBETa; JIOTHKa
U3JIOKEHUSl Marepuaya (y4MTBIBAETCSI YMEHHME CTPOMTHb LEIOCTHBINA, I10CIIENI0BATENbHBIN
paccka3, TIpaMOTHO  IOJb30BaThCsl  CHELMANBbHOM  TEpPMUHOJOIMEN);  HCHOJIb30BAHUE
JIOTIOJIHUTENBHOTO MaTepraa.

5. MeToguyeckne yKazaHus 1 00yYAKOIIMXCS 110 0CBOEHMIO THCHHUIIIMHBI

Memoouueckue yKazanus no camocmoamenbHol N0020MosKe K 3aHAMUAM JeKYUOHHOZO,
NPAKmu4ecKo2o (CeMUHapcKo20) muna:

[ToaroroBka K 3aHATHAM JOJKHA HOCUTh CHUCTEMATHUECKUI XapakTep. DTO MO3BOJUT
o0ydJaromemycsi B MOJTHOM 00BbeMe BBITIOHUATH Bce TpeboBaHMA npernoaaBatesiss. O0ydaronmmMest
pEeKOMeHayeTCs Hu3ydyaTb KaK OCHOBHYIO, TaK M JONOJHMUTENbHYIO JUTEpaTypy, a TaKkke
3HaKOMUThCS ¢ VHTepHeT-UCTOYHMKaMHM (CIIMCOK NpuUBEIEH B palouell mporpaMMe IO
JTUCITUTUTMHE).

Bonpocwel ona camocmosmenvhoti no02omosKu (camonposepxu):
JIuHeliHOe mpOCTPaHCTBO.
JluneiiHas 3aBUCUMOCTh ¥ HE3aBUCUMOCTb BEKTOpOB. CIIocOOBI onpeeieHus!.
ba3uc nuneitHoro npocrpancTBa. PazMepHOCTh TMHEHHOIO IPOCTPAHCTBA.
Jluneiinpie npeoOpa3oBanus. CBoiicTBa.
CkansipHoe MPOU3BEACHNE BEKTOPOB. YTOJ MEX/1y BEKTOPaMHU.
AOcomoTHasT Y YCJIOBHasg CXOJMMOCTb 3HAaKONEPEMEHHBbIX psanoB. llpusznax
cxonumoctH JleiOHuIa Ui 3HaKouepeayouierocs psaa.
7. Crenennble psabl. Teopema AGensa. CBoiicTBa CTeNeHHBIX pAloB. Paguyc cxonumoctu
CTENEHHOT' 0 psja.
8. Psnpl Teinopa u Makiopena.
[TonsiTHe PyHKIIMM HECKOJIBKUX MEPEMEHHBIX, IIPEAeT U HEMPEPHIBHOCTD (PYHKIIUH.
10. YacTHBle TpPOM3BOIHBIE IEPBOTO TMOpsAAKAa W TONHBIN auddepeHnman QGyHKIUN
HECKOJIbKUX NePEMEHHBIX.
11. IIpousBoaHAs TIO HANPABIEHHUIO, TPAAUEHT (PYHKITUH.
12. DxcTpeMyMbl (DYHKIIMM MHOTUX NE€PEMEHHBIX, HEOOXOAMMOE M JIOCTaTOYHOE YCJIOBUE
IKCTpEMyMa.
13. Kpatsble unterpasnsl. CBeieHuEe KpaTHOIO MHTErpajia K HOBTOPHOMY.
14. OcHOBHBIE TOHATHSI TEOPUU BepoITHOCTEH. [IpocTpaHCTBO 351eMEHTapHBIX COOBITHH.
15. OcHOBHBIE (hOPMYJIBI AJIS1 BBIYMCICHUS BEPOSTHOCTEH.
16. He3aBucumble 1 3aBUCHUMBIE COOBITHS. Y CJIOBHASI BEPOSITHOCTD.
17. BoimykiocTe ¥ TOuKM meperuba ¢yHkuuu. HeoOxoaumoe M JAOCTaTOYHOE YCIOBHE
nepernda QyHKIUY.
18. HaxoxxaeHne acuMIToT (pyHKIINH.
19. YpaBHeHUs KacaTeNbHOW U HOPMaJH K rpaduKy (QyHKIIUH B 3aJaHHOI TOUKE.
20. [TepBooOpa3Has GyHKIMU U HEOPEAETICHHbIM HHTETpal.

AR e e

Memoouueckue YKAa3aHusl no 6blnOJIHEHUIO OOMaUIHe20 3a0aHUs

KontponbHOE nomariHee 3aqaHuE SBISETCS CAaMOCTOSATEIBLHON MPaKkTUYECKOW paboToit
CTYJIEHTa, IPU3BAHHOM OIPENENIUTh CTENEHb OCBOCHUS UM 3HAHUN M HABBIKOB, OJYYEHHBIX UM
B IPpOLECCC N3YUCHUA JUCHUIIIINHBI.

KoHTponbHOE AOMallIHEe 3a1aHue COCTOUT U3 6 3a/1au.

[To BBIHaHHOMY TmpernojaBaTeIeM HOMEpPY BapHaHTa 3aJaHHs C TMOMOIIBIO TaOIUIIBI
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BAPUAHTOB, NPHUBEACHHOW Ha CIEAYIOIIEH CTpaHULE, ONPENCISIIOTCS HOMEpa BapUaHTOB
BXOJISIIIIUX B 33aJIaHUC 3a/1a4.

[Ipumep TUTYNBHOTO JHCTa 3aJaHusl TMPUBEACH B mpwiokeHuu. Kaxknmas 3amada
BBITIOJIHSICTCSI HAa OT/AEIbHOM JHcTe (opmata A4, KOTOpPBIE CKPEIUISIIOTCS CKPENKOW WITH
nomemnatotcs B Qaitn. Ecnu mpu mpoBepke 3aauu mpernogaBaTesieM 0OHapyKEHbI OMIMOKH, TO
OHHU UCHPABIISAIOTCS HA TOM € WU CIIEAYIOIIEM JIMCTe. 3aHOBO MEPENUChIBaTh 3a7auy He Hao.

KontponbHoe gomaliHee 3aJaHUE OLICHMBACTCS «3aYTEHO» WM «HE3a4YTEHO» C
COOTBETCTBYIOIIMM KOJIMYECTBOM OauioB 3adeT MO 3aJaHUI0 CTaBUTCS TPU  yCIOBUU
0€301MO0YHOTO PEelIeHUs BCEX 3a/1ad.

Kaxxgast u3 6 3aa4 orleHMBaeTCs COOTBETCTBYIOIIUM KOJIMYECTBOM OaslIOB:

4 Ganna 3a BEpHOE pelIeHHE 3a/1a4l B CPOK He OoJiee 4eM C OJTHUM UCTIPABICHHUEM;

3 Oajuta 3a BEpHOE PEIICHHE 3a7]a49H B CPOK C IBYMs U O0Jiee UCTIPaBICHUSIMU;

2 Gana 3a BEpHOE pelIeHHE 3a/1a4l He 0oJiee YeM C OJJHIM HCIIPaBICHHUEM TOCIe CPOKa,

1 Gann 3a BepHOE pelIeHHe 3a/1a4i ¢ IByMs U 0oJiee UCTIPaBICHHUSMH ITOCIIE CPOKa.

6. YueOHas iuTepaTypa u pecypcbl HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHON ceTH
"HHTepHeT", y4eOHO-MeTOoAHYeCKOe 0O0eclieYeHue CaMOCTOATEeIbHOIH padoThl
00y4arouuXcs Mno AUCHUILINHE

6.1. OcHoBHas tuTEpaTypa

1. Briciiasg mMareMaTHKa JJ11 SKOHOMHUYECKUX CHEIUANIbHOCTEH: YUeOHUK U MPAKTUKYM :
pexomMeHioBaHO M-BoMm oOpa3oBanusi P® B kauecTBe ydeOHMKA Ui CTYACHTOB BY30B,
o0yyaromuxcs M0 3KOHOMUYECKUM CIEeHUAIBHOCTSM... M [0 CIelranbHOCcTH "MareMaTHyeckue
Meroasl B dkoHomwmke" / mom pen. H. L. Kpemepa. - 3-e um3ganume, mepepaboTaHHOE |
nomnonaenHoe. M. : FOpaiit : Beicuiee o6pasoBanue 2013 34

2. Bricmiag mareMaTuka JUisi SKOHOMHUECKUX CHEIHATbHOCTEN: YUeOHUK U MPAKTHUKYM:
pexoMeHoBaHO M-BoM oOpa3zoBanust P® B kauecTBe ydeOHMKA JUIS CTYJCHTOB BY30B,
oOyJaromuxcs Mo SKOHOMUYECKUM CHEIMATbHOCTSAM... U TI0 CHEeHalbHOCTH "MareMaTuieckue
Mmetoabl B skoHomuke" / mox pen. H. III. Kpemepa. - 3-e¢ u3nanume, nepepaboTaHHOe U
nononHeHHoe. M. : FOpaiit : Bricee o6pazoBanme 2013 20

3. lIunagyes B.C. Bricmas maremaTuka. 8- u3[., Mep. ¥ J0M. YUEOHUK M MPAKTUKYM
M.: KOpaiit 2015 http://www.biblio-online.ru/thematic/?111&id=urait.content.28820072-7151-
45B1-8C70-BAOF2B4A0061&type=c_pub

6.2. JlonmosHMTEJBbHASI IMTEPATYpa
I. Marematuka ns HanpaBiaeHus "OkoHomuka'", cnenuaibHocTei "Conumonorus",
"Yrupasiienue nepcoHasioM". Y4eOHO-MeToAnuecKuil KOMIUIeKe B 3-x yactsax M.: U3n-Bo PATC,
2011
2. COopHuk 3amganmii mo Mmatematuke / A. H. anuyin [u ap.] ; mox pea. A. H. [lanuyna ;

PAT'C npu Ilpesunente PO, Kadenpa nanpopmaTuzamnuum CTpyKTyp TOCyAapCTBEHHOM CITYKOBI.
M.: U3n-Bo PATC, 2011.

6.3. YueOHO-MeTOqUYEeCKOE OOecledeHHe CaMOCTOATEIbHOH padoThl
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1. Beiciiast MaTeMaTHKa 7151 9)KOHOMUYECKUX CIICIUATbHOCTEH: yUeOHUK U IPAKTUKYM /
o pex. npodeccopa H.ILIL Kpemepa. — M.: MJ] FOPAMT, 2011. — 909 c.

2. Beiciiast MaTeMaTHKa JJ1s1 5)KOHOMUYECKOTo OakanaBpuara: yueOHUK U MPAKTHUKYM /
Iox pex. mpodeccopa H.III. Kpemepa. — M.: U3n-Bo FOPAIT, 2016.

3. demunosuu b.I1., Kynpssues B.A. Kpatkuii Kypc BbICIIel MaTeMaTUKU: yueOHOe
nocobue st By30B. — M.: OO0 «M3n-Bo Actpenb»; 2011. — 655 c.

4. Kpemep H.IL. Teopus BeposiTHOCTEH 1 MaTeMaTH4eCKasi CTATUCTUKA: YUCOHUK IS
By30B. — M.: JOHUTU-JIAHA, 2012. - 573 c.

5. Marematuka JJisi 5KOHOMUCTOB OT apU(PMETHKH JI0 SKOHOMETPUKH: 0a30BBIN KypcC /
nox pexn. mpod. H.I. Kpemepa. — 2-e u3z., nepepad. u gom. — M.: «MJ] FOpaiity, 2012. — 724 c.

6. Ouepk o ucropuu Teopun BepositHoctelt / b.B. 'nenenko. — M., 2013. — 296 c.

7. PyKOBOJICTBO K PEIIEHUIO 3ajjady MO TEOPHUH BEPOSITHOCTEH M MaTeMaTU4YeCcKOM
craructuke / B.E. 'mypman. — M., 2013. — 404 c.

8. Teopus BeposiTHOCTEH U MaTemaTHueckas cratuctuka / B.E. 'mypman. — M., 2014. —
479 c.

6.4. HopmaTuBHbBIE IPABOBbIE JOKYMEHTBI

1. ®enepainbHblii 3akoH «O06 uHGOpMaIKK, HHHOPMALMOHHBIX TEXHOJIOTHIX U O 3alllUTe
uHpopmauuny (npuasT ['ocynapcreennoit Jymoit 8.07.2006) Ne 149-D3// «Poccwuiickas ra3eray
ot 29.07.2006, Ne 165.

2. Pacniopsixxenune mnpasutenbcTBa Poccun ot 24 nexabpst 2013 roga Ne 2506-p o
KOHIICTIIIMMA PAa3BUTHUS MaTeMaTH4YeCKoro oopa3zoBanus B Poccuiickoit @enepanuu. // «Cobpanue
3akoHosaTenbcTBay PO, 13.01.2014, No 2 (wacts I) ct. 148.

3. 06 obOpazoBanuu B Poccuiickoit ®@enepanun: denepanpHbiii 3akoH oT 29.12.2012
No273-D3 (¢ mociieyouuMy U3MEHEHUSIMU U JTOTIOJTHEHUSIMH ).

4. OOpazoBaTenbHbld cTaHmapT Poccuiickold akageMUu HapOJHOTO XO3sHMCTBA U
rocynapctBeHHOM ciykObl mipu [lpesunente P® (yTB. mpukazom pektopa AKaaeMuu OT
18 aBrycta 2016 . No 01-4567).

6.5 UnTepHeT-pecypchl, CIPaBOYHbIE CHCTEMBbI
1. http://www.mathelp.spb.ru/ma.htm Briciias maTematuka
2. http://window.edu.ru/library?p_rubr=2.1 Enqunoe okHO IocTymna K 00pa3oBaTeIbHbIM
pecypcam
3. http://www.i-exam.ru/ EqunbIil mOpTan MHTEpHET-TeCTUPOBaHUS B chepe 00pa3oBaHUs
1. http://ecsocman.hse.ru/net/16000049/ — denepansHblii 0Opa3zoBaTenbHbI opTan ICM
(9KOHOMHKA, COIMOJIOTHS, MCHEIKMEHT)
2. http:// www.nlr.ru/ — Poccuiickas HarimoHajabHass 0uOJIMoTeKa
3. https://H36.pd/ — HanonanbHas 31eKTpoHHast OMOInoTeKa

6.6. UHble HCTOYHUKH
1. 'enpman B.SI. Pemenne Marematuueckux 3amau cpeicrBamu Excel: mpakTukyw:
yuebHuk i By3os. — CII16.: [IMTEP, 2003. — 240 c.

2. Maremaruka: Marematnyecknii aHanmu3. [uddepeHnnansabie ypaBHeHUs. Teopwus
BEpOSATHOCTEH. MaremaTndeckas CTaTUCTHKA: ydeOHO-MeToandeckoe nocodue / moa pea. AH.
Hanuyna. — M.: U3n-Bo PAT'C, 2004. — 156 c.

3. MaremMaTuKo-CTaTUCTUYECKUE METO/IbI B SMIMPUYECKUX COLMATbHO-3KOHOMUYECKHUX
uccienoanmsix / M.H. lyouna. — M., 2010. — 416 c.

4. Marematuyeckas soruka. JluckperHas matemartuka. JluneiiHas anreOpa: yueOHO-
MeToI9IecKoe mocooue mo maremaruke / mox pen. A.H. danuyna. — M.: M3a-Bo PAT'C, 2004. —
102 c.

5. Coopnuk 3amau o marematuke. — M.: U3a-so PAT'C, 2005.
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7. MaTepuaibHo-TexHH4YecKasi 6a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPaMMHOe
olecreyeHne 1 HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI

Jlns mpoBeleHMs 3aHATHM 10 JUCHUIUIMHE HEOOXOAMMO CIenyrollee MaTepHallbHO-
TEXHUYECKOE oOecrieueHue: y4eOHbIe ayAUTOPUH ISl TPOBEICHUS 3aHATHH JIEKIMOHHOTO W
CEMHMHAPCKOr0 THIA, TPYNIOBBIX M WHAWBUIYAJIbHBIX KOHCYJBTALMH, TEKYLIEro KOHTPOJS M
MIPOMEXYTOYHOH aTTeCTallH, TOMEIICHUS JIJTsl CAMOCTOSITEIIbHOM paboTHI.

[Tporpammuoe oGecneuenue: Microsoft Windows 10 LTSB 1607, Microsoft Office
Professional 2016.

Wudopmanmonnsle crnpaBouHble cucteMbl: Hayunas Oubmmoreka PAHXul'C. URL:
http://lib.ranepa.ru/; Hayunas AIIEKTPOHHAS oubamorexa eLibrary.ru. URL.:
http://elibrary.ru/defaultx.asp; HamuonaneHas snexrponHas Oubmumorexka. URL: www.nns.ru;
Poccuiickas rocymapctBenHass OumoOmumorexka. URL: www.rsl.ru; Poccwuiickasi HanuoHajdbHas
oubmuorexka. URL: www.nnirru; OnektpoHHas  Oubmmnoreka  Grebennikon.  URL:
http://grebennikon.ru/; DnekTponno-6ubroreyHas cuctema Mznarenscta «Jlanpy. URL: http://
e.lanbook.com; DmekTpoHHO-GuGMHOTEuHas cuctema FOPAUT. URL:  http:/www.biblio-
online.ru/.
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