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1. Ilepedyenb N1aHNPyeMBbIX pPe3yJbTATOB 00y4eHUsI 110 MOAYJII0 JUCIMILINH,
COOTHECEHHBIX € INIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pPa30BaTeJILHOI NPOrpaMMBbI

1.1. Mucuumuasl B1.6.08 moayas «Martematuka» (b1.5.08.01 Jiuneiinas anareopa,
b1.5.08.02 MaremaTnyecKHii aHau3) o0cCIIeYMBAET OBJIAJCHUE CIIEIYIOIUMH KOMIICTEHIIH-
SIMH C YYETOM dTara:

51.5.08.01 JIuneiinas anareépa

Kox
HaumenoBanne xom- | Koa3Tana ocBoe- HaunmenoBanue 3Tama
KOMIII::eH_ NeTEeH U HHUS KOMIIETEHIUH OCBOEHHSI KOMIIETeHITUHI
OIIK-2 cnocoOHoCcTh Haxonuth | OITK-2.1 CnocoOHOCTh aHAU3HUPO-
OpraHU3aIMOHHO- BaTh W BBIOMpATh OpraHU-
yIIpaBJICHYECKHUE Pe- 3alMOHHO-
HICHUSI, OLICHUBATh Pe- YIPaBJICHUYCCKUE PEIICHUS
3yJAbTATHI U MOCIE- Ha OCHOBE DSKOHOMHKO-
CTBUS IPUHSATOTO MaTEMaTHYSCKUX METO0B
YIpaBIEHYECKOTO pe- U MoJeieH
LIEHUSI K TOTOBHOCTh
HECTH 3a HUX OTBET-
CTBEHHOCTH C MO3UITHI
COLIMaIbHOM 3HAYHUMO-
CTH MPUHUMAEMBIX
pelIeHnu
b1.5.08.02 MaTteMaTH4ecKHi aHAJIU3
Kox
KoMIieTen- HaunmeHnoBaHue KoM- Koa sTana ocBoe- HaumenoBaHue 3Tama
wn neTeHInn HHUS KOMIIETeHITHH OCBOECHMSI KOMIIETEHIIUHN
OIIK-2 Criocob6HOoCTh HaxoauTh | OITK-2.1 Cnoco6HOCTh aHATTM3HUPO-
OpraHU3alMOHHO- BaTh U BBIOMPATh OpraHu3a-
yIpaBJICHUYECKUE pellie- [IUOHHO-YTIPABJIEHYECKHE
HUS, OLIEHUBATH pe- pELIeHUs] HA OCHOBE SKOHO-
3yJBTAThI U MIOCTE- MHKO-MAaTeMaTHYECKHX Me-
CTBUS IPUHATOTO TOJIOB M MOJICIICH
YIPaBIEHYECKOIO pe- OIIK-2.2 CrnocoOHOCTh OIIEHUBATH I10-
IIEHUS ¥ TOTOBHOCTH CIIEJICTBUS YIIPABICHUECKUX
HECTH 3a HUX OTBET- pelieHuit ¢ Mo3uIui COIH-
CTBEHHOCTD C HO3HIUH aJbHOH 3HAYMMOCTH, HC-
COLMAJILHOM 3HAYHUMO- TOJIh3YSl MAaTEMaTUYECKHE
CTH PUHUMAEMBIX pe- METOJIBI U MOACIIH
IMEeHUH

1.2. B pe3ynbTaTe OCBOCHHS MOIYJIS TUCIUIUIHH y OOYYAIOIIUXCS JTOJDKHBI OBITH CHOp-
MHUPOBaHBI:

51.5.08.01 JIuneiinasi anreépa

OT®/T®
Koa srana
(mpu HAJIMYMH
OCBOCHHS KOMIIe- PesynbTaThl 00y4eHus
npodcranaapra,
TeHUHH
WIH 110 pe3yJabTa-




TaMm (opcaiit-
CEeCCHH)

OIlK-2.1

Ha YpPOBHEC 3HAHWM. 3HACT TUIIBI U MCTO/JbI IPpUHSA-
THUA OPraHU3alMOHHO-YIIPABJICHYCCKUX pCI_HeHI/Iﬁ

HA YPOBHE YMEHHUI: YMEET OLIEHUBATH MOCJIEICTBUSA
YIPaBJICHUYECKUX pELICHUMN

Ha YpPOBHE HABBIKOB: UCIOJIb3YET Pa3JInYHbIE METO-
JIOB MIPUHSATHS YIIPABJICHYECKUX PEIICHUN C YUYETOM
MIOCTABIIEHHOM 3a/1a4¥ M CKJIQJIbIBAIOILIECHCS CUTYa-
07078

Bb1.5.08.02 MaremaTu4ecKuii aHAJIN3
b1.5.08 KouTpoJbHasi paboTa no Moy MatemaTuka

OTO/TD
(npu HANTMYMH
npodcrangapra,
WIH 10 pe3yJbTa-
Tam ¢opcaiit-
CeCCHH)

Konx srana
OCBOCHHUS
KOMIIeTeHINH

Pe3yabTaThl 00yuyeHus

OIlK-2.1

HA  ypOBHE  3HAaHUW:  3HAET  OpPraHU3alMOHHO-
YIPaBICHYECKUE U DKOHOMHYECKUE WHTEPHPETALNH OC-
HOBHBIX M3Yy4YaeMbIX MaTeMaTHYeCKHX MOHATHH; paspa-
0aThIBa€T AJTOPUTMBI U METOJBI PEHICHUS H3Yy4aeMbIX
TUIIOBBIX MaTeMaTUYeCKd (POpMaM30BaHHBIX 3a/ad B
o0bemMe, JOCTaTOYHOM /il aHajli3a OpraHU3aluOHHO-
YOpaBIEHYECKUX pPelIeHUN

Ha YpOBHE yMeHU#: ymeeT auddepeHunpoBats GyHKIUN
OJTHOI TEepPEeMEHHOW, MPUMEHSET METO/Abl MaTeMaTH4e-
CKOTO aHaIM3a K MOJICTUPOBAHUIO OPraHW3aI[IOHHO-
yIpaBJIeHYECKUX peIIeHUl,

Ha YpOBHE HABBIKOB: cO3JaeT (popManbHy0 MaTeMaTH4e-
CKyI0 3alMCh YIPaBJIECHUYECKUX 3aJad; TOTOBHUT IIOCTa-
HOBKH, PELICHUs 33]1a4 U UHTEPIPETALUU PE3YJIbTaTOB B
9KOHOMMUYECKHUX TEPMHUHAX; BBIIIOJIHAET PELICHUS 3a/1a4 U
MHTEPIPETALMH UX PE3yJIbTATOB.

OIlK-2.2

HA  ypOBHE  3HAaHWUW:  3HAeT  OpPraHU3alMOHHO-
ynpaBnquGCKHe U DKOHOMHWYECCKHEC I/IHTepHpeTaHI/II/I 0oC-
HOBHBIX M3y4YaeMbIX MaTEMaTHYeCKHX TMOHATHH; paspa-
6aTBIBaeT aJ'Il"opPITMBI U METOAbI peHIeHI/IH I/ISY‘IaCMBIX
TUTIOBBIX MaTeMaTHYeCKu (POpMaTM30BaHHBIX 3a/ad B
00beMe, JOCTaTOYHOM [iJisi BHIOOpA M OLIEHKH TOCTe]-
CTBUSI OPraHM3AIMOHHO-YIPABIEHYECKUX PEeIIeHUN

Ha ypOBHE yMeHUI: ymeeT AuddepeHunpoBarb U UHTe-
IpUpoBaTh (PYHKIIUM HECKOJIBKHX MEPEMEHHBIX, IPHUMe-
HSIET METO/Ibl MATEMaTUYECKOTO aHaJIN3a JUIsl OLEHKHU I10-
CJIEJICTBUS YIIPABICHUECKHUX PELICHUI;

Ha YpOBHE HABBIKOB: HCIIOIB3YET PA3JIMYHBIE METOIBI
MPUHATHS YIPABICHYECKUX PEIICHUN C y4eTOM IOCTaB-
JICHHOM 3aJ1a4¥l ¥ CKJIaIBIBAIOIICICS CUTYyaITNH.




2. O6beM U MecTO MOAYJIsl JUCHUIIMH B cTpykType OIl BO

O0bem MOIyJIst JUCUMILIHH

Oo6mas tpynoemkocts b1.5.08 Moaymns «Marematuka» coctaBiseT 9 3a4éTHBIX SUHUII.
KonnuecTBo akageMHUeCcKHX 4acoB, BBIIEICHHBIX HAa KOHTAKTHYIO paboOTy C MpernojaBaTelieM,
cocraBisieT 144 daca: neKIMOHHBIC 3aHATUS — 48 yacoB, nmpakTudeckue 3anatus — 96 gacos. Ca-
MOCTOSITEeJIbHAs paboTa cocTaBiseT 72 daca, KOHTpoJb — 108 vacos.

Mecto Moayas qucuuIuiuH B ctpykrype OI1 BO

b1.5.08 Moaynp «Marematukay nmpeaycMoTpeH Ha 1 Kypce Bo 2 cemecTpe.

b1.5.08 Monyne «MaTtemaTrka» OTHOCUTCS K JUCHUIUIMHAM 00s13aTebHON YacTu bioka
1 «luctumauHbl (MOIYJIIN ).

B coxeprkarensHOM miaHe MOAYJb «MaTeMaTHKay OMUpaeTcs Ha MPEAbLIYIINH YPOBEHb
o0OpazoBaHwUs.

®opma npomexxytounoit arrecranmu b1.5.08 Moayns «Martematnka» B COOTBETCTBUU C
y4eOHBIM IIJJAHOM — KOHTPOJIbHAs padoTa.

b1.5.08.01 JIuneiinasi anreopa

O0bem nucuunauHbl B crpykrype OI1 BO

Ob6mas tpyaoemkocts auduuiuinabl b1.5.08.01 «Jluneitnas anreGpa» cocrapusieT 3 3a-
YyeTHbIe eAUHUIBL. KoMn4ecTBO akaJeMUuecKrX 4acoB, BBIJCICHHBIX HA KOHTAKTHYIO paboTy C
npenojaBaTesieM, cocTaBiseT 48 yacoB: JEKIIMOHHbIE 3aHATHS — 16 YyacoB, MpakTUYeCKHe 3aHs-
tus — 32 yacoB. CaMocTosTeIbHas padoTa cocTaBiseT 24 yaca, KOHTPOJIb — 36 4acoB.

Mecto aucuumimabl B ctpykrype OII BO

Hucuumumnaa b1.5.08.01 «JIunelinas anredpa» nzydaercs B 1 cemectpe.

Juctunouaa b1.5.08.01 «JIuneitHas anreOpa» OTHOCHTCS K AMCIMIUIMHAM 00s3aTellb-
Hoil yactu biioka 1 «lucuumniannasl (MOIYIIN)».

N3yyenne paznenoB MUCHUIUIMHBI OMUPAIOTCS HA 3HAHMS, MOJYYEHHBIE CTYACHTAMU B
0011e00pa3oBaTeIbHON HIKOJIE IO JUCHUILUINHAM «Anredpay», «['eomeTpusi».

Jucuunnuna b1.5.08.01 «Jluneitnas anreOpay sBIsSETCS OMOPON ISl U3yUEHUS yUSOHBIX
mucimmine: b1.B.18.01 «Teopust BepositHocTeit» (3 cemectp), b1.B.02 «Metoapl ontummsa-
un» (3 cemectp), 51.B.18.03 «DxonomeTprka» (5 cemectp).

dopMa MPOMEKYTOYHOM aTTECTAIMU B COOTBETCTBUU C yUYEOHBIM ILJIAHOM — DK3aMEH B
(bopme yCTHBIX 0TBETOB Ha Bompockl (1 cemecTp).

b1.5.08.02 MaTremaTnyeckuii aHaiu3

O0beMm qucuumiannel B crpykrype OII BO

O6mas Tpynoemkocts auctuminiel b1.5.08.02 «Matematuueckuii aHamm3» COCTaBIIsIET
6 3au€THBIX equHUI]. KOMMUecTBO akaJleMUYeCKUX 9acOB, BBIJICIICHHBIX HA KOHTAKTHYIO padoTy
C MpenoaaBaTesieM, COCTaBISIET 96 4acoB: JEKUMOHHBIE 3aHATUS — 32 yaca, PaKTUYECKHUE 3aHsI-
Tus — 64 gaca. CamocTosTenbpHas paboTa coctaiseT 48 4acoB, KOHTPOJb — /2 4aca.

Mecto MoayJisi AuCHUILINHBI B cTpyKType OII BO

Huctummmaa b1.5.08.02 Martematnueckuii aHanu3 u3ydaercs B 1 1 2 cemecTpax.

Jucuumiuaa b1.5.08.02 MaremaTuueckuii aHajau3 OTHOCHUTCS K JUCIUIUIMHAM 00s3a-
TtenpHOM yacTu bioka 1 «/lucuumimHbl (MOTy N )».

JlucuumiuuHa SBISETCS OMOpOW Juisi W3ydeHws cieayronmx auctumiud: b1.B.18.01
«Teopust BepositHocteit» (3 cemectp), Bb1.B.02 «Meroasr ontumuszarum» (3 cemectp),
b1.B.JIB.10.01 «MccnenoBanue onepanuii» (8 cemectp); 51.B.JIB.10.02 «OcHOBBI MaTemaTHue-
CKOT'0 MOJICIIMPOBAHHUS COI[MATIBHO-IKOHOMUYECKHUX TporieccoBy (8 cemectp).

dopma IpOMEKYTOUHOM aTTECTAI[MH B COOTBETCTBHHU C YUEOHBIM TUTaHOM — 3k3ameH (1 u
2 CEMECTpHI).



3. Conep:kanme u ctpykrypa moayJs aucuuiiina b1.6.08 «MartemaTuka»
Ounasn hopma odyuenusn

b1.5.08.01 JIuneiinasi anreopa

O0beM TMCHUIVINHBI (MOAYJIsT), Yac. ®opma Te-
KonrakTHas padoTa 00yua- KYylIero KOH-
IOIIUXCS ¢ TpenoiaBaresiemM TPOJIS yCre-
HaumenoBaHue Tem (pa3ae- 1O BUIAM Y4eOHBbIX 3aHATHIl BaeMOCTH
Ne n/m
JIOB) Bcero Cp NPOMeEKY-
J | Jap | m3 |Kcp rofHon avre:
cTanun
Tema 1 MaTpuipl 1 OTIpeACTATEH. 10 2 6 2 0O, 3, KP, /13
Tena 2 Cucremsl JIMHEHHBIX anreOpau- 13 3 5 4 0.3, KP, JI3
YECKHUX YpaBHEHUI.
Tema 3 JluneitHple pocTpaHCTBA U TIpe- 13 3 6 4 0.3, KP, JI3
00pa3oBaHusl.
Tema 4 Kommuiekcubie yncna. CoOCTBEH- 10 2 4 4 0.3, KP, JI3
HbIE 3HAYCHHSI ¥ BEKTOPHI.
Tema 5 |KBapparuunsie hopMBbI 8 2 4 2 0.3, KP, I3
Tema 6 [DneMeHTB aHAJMTHYECKON Te€o- 18 4 6 8 0.3, KP, I3
METPHH
IIpoMekyTOUHAS aTTECTaITUs 36 36 OK3
Hroro mo yactu 1 108 16 32 36 | 24
Ipumeuanue:

* - dhopmel mexyugeco konmpons ycnesaemocmu: onpoc (O), koumponvnasn paboma (KP), 3aoauu (3), oo-
mawnee zaoanue (/13).
** - hopmbl NPOMEINCYMOUHOU ammecmayuu.: 3x3amen (IK3).

B1.5.08.02 MaremaTu4ecKuii aHAJIU3

O0beM IMCHUILNIMHBI (MOAYJIST), Yac. dopma Te-
KonTakTHast padoTa 00y- KYIIero
YaKIMXCsl ¢ MpenoaaBaTe- KOHTPOJIsSA
Ne ni/nt HaumenoBaHue Tem (pa3ae- Bee- JieM 1o BHIaM quﬁmﬂx ycnefaeMo-
JIOB) o 3aHATHH Cp cTH™, mpo-
MeKYyTOY-
JI JIP n3 | KCp HOIi aTTe-
cranmuu™™*
Yactp 1
Tema 1 OCHOBBI MaTeMaTHieCKoH| g 4 8 5 13, KP, 3
JIOTUKHA ¥ TEOPUHA MHOKECTB
OTtoOpakeHusl. Yucnossie 13, KP, 3
Tema 2 [MOCTCAOBATENBHOCTH. 13 9 5 5
DyHKIMUA OJHOM TNEPEMEH-
HOU
Tema 3 HpeuJ:[eJILI HOCJ'IUC,Z[OBaTeJ'ILHO- 18 4 8 6 113, KP, 3
cTeil u QpyHkuun
Tena 4 Huddepennmansaoe 23 6 10 7 I3, KP, 3
Hcuncnenune
[TpomexyTouHas aTTecTanus 36 Ok3
HTtoro no yacru 1 108 16 32 36 24




Yacrp 2

Tema 1 HGOHpélleJIeHHBIf/'I wonpese- | o, 5 10 8 13, KP, 3

JICHHBIN UHTETPaJIbl
Tema 2 |Psaaer 22 6 10 6 13, KP, 3
Tema 3 DYHKIIMU HECKOIBKUX Mepe- 26 4 12 10 13, KP, 3

MEHHBIX
ITpomexyTouHas aTTecTarus 36 OK3
HToro no yacru 2 108 16 32 36 24

Bcero | 216 32 64 72 48
Ilpumeuanue:

* - hopmbl mekywe2o KOHmMpOA ycnesaemocmu: Koumponvhasa paboma (KP), 3a0auu (3), domawnee 3a-
oanue (/[3).
** - chopmel npomesxcymounoil ammecmayuu: dK3amen (IK3).

Coaep:xanue qucuumina moayas b1.5.08 «MaremaTuka»

b1.5.08.01 JIuneiinasi anreopa

Tema 1. MaTpuusl u onpeaeauTes 4.

Onpenenenne u Buabl Matpull. Bektopel. Onepauuu Hax marpuuamu. OnpenenuTenb
KBaJpaTHOM MaTpulibl. MuHoOp. Anrebpanyeckoe 10onojaHEeHHe. Briuncienne u cBoiicTBa ompe-
nenuteneil. DneMeHTapHble IpeoOpa3oBaHus CTPOK U CTOJIONOB MaTpuilbl. OOpaTHas MaTpula.
Panr marpuns.

Tema 2. Cuctembl JINHEHHBIX aJredfpanyecKux ypaBHeHHIA.

3anuce u pemenue CJIAY B marpuunom Bujae. @opmynsl Kpamepa. Teopema Kponeke-
pa-Kanemnnu o paspemmmmoctu cucremsl. Pemenne CJIAY u BeluMcieHHe 0OpaTHON MaTpHILbI
metonoM ['aycca. CuCTeMBbl TMHEWHBIX OJHOPOJHBIX YpaBHEHHIA; CBOMCTBA, (yHIAMEHTAIBHOE
pewenne. Ob1ee peleHne CUCTEMBbI IMHEHHBIX alredpanyeckux ypaBHEHUi; CBOOOIHbIC HEU3-
BECTHBIE, Oa3UCHbIE penieHus. Mozens JIeoHTheBa - MOI€TIb MHOTOOTPACIEBOM SKOHOMUKH.

Tema 3. JInHeliHbIe IPOCTPAHCTBA U NPe00pPa30BaAHUS.

BexToph! Ha MJIOCKOCTH M B TPEXMEPHOM MpocTpaHcTBe. OnpeseneHue u NpuMepsl Ju-
HENHOro NpocTpaHcTBa. JIMHEWHas 3aBUCMMOCTb M HE3aBHUCHMOCTb BEeKTOpoB. basuc. Koopau-
HaThl. PazmepHocts. CkansipHoe npousBeaeHue. OpToHOpMUPOBaHHBIN 0a3uc. EBKiMIOBEI mpo-
cTpaHcTBa. JIuHeiHbIe npeobpazoBanus (onepaTopsl). CriocoObl HAXOXKAEHUS MAaTPUILIbI JTUHEH-
HOro npeoOpa3oBanus. Panr u nedext auHeHoro npeodpazoBaHusl.

Tema 4. KommiiexkcHble yncjia. Co0cTBeHHbIE 3HAYEHHS H BEKTOPBI.

Onpenenenue, reomeTpuyeckass HHTepIpeTanus U GOpMbl 3aIIMCH KOMITJIEKCHBIX YHCEN.
Onepanny HaJ KOMIUIEKCHBIMU YMCIIAMH U UX CBOMCTBAa. Bo3BeneHHE B CTENEHb U U3BICUYECHUE
KOpHsSI U3 KOMILIEKCHOro yucia. CoOCTBEHHbIE 3HAUY€HHS M COOCTBEHHBIE BEKTOPHI MAaTpPHII,
CBOMCTBA COOCTBEHHBIX BEKTOPOB. JIMHEWHas MoeIh OOMeHa.

Tema 5. KBaapatuunbie ¢popmbl.

ITonsarue kBaapaTnyHOU (hopMbl. MaTpuuHas 3anuch. KanoHn4Yeckuii BUJ KBaapaTHUHON
¢dopMmbl. [lonoXKUTETPHO U OTPULIATENBHO OIpeAeNieHHble KBaapaTHuHble (Gopmbl. Kputepuit
CunbBectpa.

Tema 6. Di1eMeHTHI AaHAJIUTHYECKOH reOMeTPHH.

VYpaBHeHHe TUHUNA Ha TUIOCKOCTH. Pasnuunbie GopMbl ypaBHEHHS MPSAMON Ha MIIOCKOCTH.
VYron mexnay npsMmeiMu. PaccrossHue oT Touku 10 npsimoil. KpuBble BToporo nopsiika YpasHe-
HUS IJIOCKOCTH M IPSIMOM B NMPOCTPAHCTBE. YTJIBI MEXAY IUIOCKOCTSMHU U MPSIMBIMU. Y CIIOBHUS
NapajuIeIbHOCTU U NepIeHANKYIIpHOCTU. [loBepXHOCTH BTOPOro MOPSAIKA, UX T€OMETPUUYECKUE
CBOMCTBA. DJIEMEHTHl AaHAIUTUYECKON F€OMETPUU B N-MEPHOM NIPOCTPAHCTBE

Bb1.5.08.02 MaTremaTu4ecKuil aHAJIN3
Yacrs 1




Tema 1. OcHOBBI MaTEeMATHUYECKO JIOTUKHM U TEOPUH MHOKECTB.

Bricka3blBaHUsl 1 OCHOBHBIE OIIEPALIMK HAJl HUMU. DKBHUBAJIEHTHBIE BHICKA3bIBAHUS U JIO-
IMYECKUE 3aKOHBl. MeTobl 1oka3aTenscTBa. [Ipeaukarsl. KBaHTOPBI OOLIHOCTH U CYyIIECTBOBA-
Hus. Jlornyeckue 3aKOHbI, POPMYITHPYIONIUECS C HCIIOJIb30BAaHHEM KBAaHTOPOB.

MmuoxectBa. [Ipocreiimue onepanuu Haj MHOkecTBaMu. J(marpammbl Benna. Toxnme-
CTBa TEOPUM MHOKECTB U METO/bl UX JOKA3aTEIbCTBA.

Koprexu. Ilpsmoe (mekapToBo) mpousBeleHHe MHOxecTB. KoopaumHaTHas nuarpamma
JIEKapTOBa IIPOU3BEICHHUS.

ITonsarue otHowmenwus. I'paduyeckoe npeacraBiaeHre OTHOUIEHUH (rpad U KOOpAUHATHAS
muarpamma). O0patHoe oTHomeHue. CBoicTBa OTHOIICHHN. Pa30ueHnss MHOXKECTBA M OTHOIIIE-
HUE SKBUBAJICHTHOCTH. OTHOILECHUS IOPSAIKA.

Tema 2. Oro0paxxkenus. UnciaoBble mocijieaoBareabHOCTH. PYHKIMU OJHOW mepe-
MEHHOI.

OToOpakeHUs U UX OCHOBHBIE CBOWcTBAa. DyHKIMOHANbHBIE OTOOpa)xeHus. B3anmHo-
OJIHO3HA4YHOE COOTBETCTBHE MHOXECTB. IloHsTHE uMcnoBON mocnenoBaTesbHOCTH. lloHATHE
necTBuTeNnbHON (pyHKIMH NeiicTBUTENbHOM mepeMeHHoN. CriocoObl 3axanus pyHkumu. I'padux
¢ynkuuu. CroxxHble 1 B3auMHO oOpatHble ¢pyHkuuu. HesBuble ¢pyHkiuu. OCHOBHbIE CBOICTBa
GyHKIMIA.

Tema 3. [Ipenennl nocjiegoBareabHoCTell U GyHKIINIA.

[Ipenen nocnenoBarenbHOCTU. OCHOBHBIE CBOWCTBA CXOJAIIMXCS IOCIEI0BATEIbHOCTEN.
[Tpu3Haku cymecTBoBaHMs Mpejena nocienoparenbHocTy. [lpeaen pyHkuuun B 0ECKOHEYHOCTH
u B Touke. OnHocroponHue npezaensl. [Ipusnaku cymecTBoBanus npezaena ¢pyHkuuu. beckoneu-
HO Mayible U OeCKOHEeuHO OoJjblliMe BeJUYMHBL. J[Ba 3aMedareNbHbIX Ipezena, MPUMEHEHHE B
HIKOHOMHYECKUX pacueTax. HempepsBHOCTh (yHKIIMU B TOYke W Ha orpe3ke. CBoiicTBa (QyHK-
LIMH, HETIPEPHIBHBIX B TOYKE U HA OTPE3KE.

Tema 4. JuddepeHunanbHoe HCHUCTEHHE.

ITpouzBonnas pynkuuu u auddepenunan. I'eomerpuueckuit U GU3NUECKUI CMBICIT TPO-
W3BOIHOM M quddepeHnmana, MpuioKeHUs MPOU3BOIHON B SKOHOMUYECKUX pacueTax. [IpaBuia
T epeHIMpOBaHUs CyMM, IMpPOM3BeAEHUs W 4acTHoro (yHkuuid. [IpomsBoaHas cioxHON U
oOpatHol ¢pyHK1IUH. [Ipor3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX QyHKIUHN. [Ipor3BoAHbBIE BRICIINX
nopsiakoB. Teopembr @epma, Pomns, Jlarpanxa. Teopema Komm. Ilpasuno Jlonurana. Toukn
AKCTPEMYMa, BBIMYKJIOCTh U TOUKHU nepernda @ynkuuu. Acumnrorsl. OO0miast cxema uccieona-
HUS QyHKIMNA. YpaBHEHUE KacaTeIbHOM U HOpManu K rpaduky ¢yHkuuu. Mcrnonb3oBaHue mpo-
W3BOJIHBIX B DKOHOMMYECKHUX 3a7a4ax

Yacrtp 2

Tema 1. HeonpeaeeHHbIH U onpe/ieJIeHHbIH HHTETPAJIbI.

[lepBooOpasHas u HeonpeaeneHHbI nHTerpan. CBolicTBa HEONpPEAENIEHHOr0 UHTErpasa.
WHTerpansl OT OCHOBHBIX 3JeMeHTapHbIX (yHKUUNA. OCHOBHBIE METOABI MHTErpupoBaHus. WH-
TErpUPOBAHUE PALIMOHAIBHBIX IPOOEH U TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Ilonsatue onpeneneHHoro uHrerpana. CBolcTBa ompeneneHHoro uHrerpana. dopmyna
HrroTona-JleiiOnuna. 3aMeHa nepeMeHHO! B OIPEIeICHHOM HHTErpale.

HecoGcTBeHHbIe MHTErpasibl ¢ OECKOHEYHBIMH Ipe/ielaMid MHTETPUPOBAHUS M HECO0-
CTBEHHBIE MHTETPaibl OT HEOrpaHW4YeHHbIX (QyHKUMU. [Ipu3Haku cXOAMMOCTH HECOOCTBEHHBIX
MHTETPaJIOB. JKOHOMMUYECKNE IPUIIOKEHUS ONPEAEIEHHOTO0 HHTErpaa.

Tema 2. Paabl.

[Tonsatue uucnoBoro psjga. OcHOBHbIE CBOMcTBa psioB. HeoOXoauMBIi MpU3HAK CXOH-
MocTu psana. [Ipu3Haku CXOAMMOCTH PSAOB C HEOTPUIATENbHBIMHM WieHaMH. AOCONIOTHas U
YCIIOBHAsI CXOAMMOCTh 3HAaKOIepeMeHHbIX psnoB. [Ipusnak cxomumoctu JleiiOHMIa Ui 3HaKo-
yepenymwomerocs psaaa. [louarus gynkunoHanpHoro psiia. CBolicTBa paBHOMEPHO CXOSIIUXCS
psnoB. Crenennsle psabl. Teopema Abens. CBoiicTBa CTENEHHBIX psioB. Paanyc cxoaumocTu
creneHHoro psaaa. Psaasr Teinopa u MaknopeHna. Paner @ypee.



Tema 3. ®yHKIIUM HECKOJIbKHX MEePeMeHHbIX.

[TonsTre (yHKIMU HECKOIBKUX IEpPeMEHHBIX. lIpenen M HempepbiBHOCTH (YHKITUH.
YactHble npou3BoAHbIe HYHKIUU W MONHBIN auddepennuan. OyHKIUU HECKOJIBKUX MEPEMEH-
HBIX B 9KOHOMHKE.

[IpousBojHas MO HaMpaBlIEHUIO, TPAJUEHT (PYHKIHUU. DKCTPEeMyMbl (PYHKIIMH MHOTHX
IIEPEMEHHBIX, HEOOXOAMMOE U TI0CTATOYHOE YCIOBUE SIKCTPEMYMA.

VYcnoBHbIM 3kcTpeMyM. HaxoxxieHue yCciaoBHOTO SKCTpeMyMa METOJI0M MHOuTenen Jla-
rpaHxa.

Kpatnsie unrerpansl. CBejeHNe KpaTHOTO MHTErpajia K MOBTOpHOMY. 'eomerpuueckas
WHTEpIpETaLys ABOMHOIO HHTETpaa.

4. MaTtepuaJjbl TEKyIIero KOHTPOJISI YCIIeBA€eMOCTH 00y4alonuxcsi M (POH/I OLIEHOYHBIX
CpelCTB NPOMEKYTOYHOM aTTecTanum mo MoayJao nucuuiiiud b1.6.08 «MaremaTuka

4.1. ®opMbl U METO/IBI TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH O0YUaIOLIUXCs U TPOMEXYTOUHON
aTTecTaluu

4.1.1. B xoxe peanuzanuu monyis nucuuiuind b1.5.08 «MaTtemaTuka» HUCIONB3YIOTCS
CJICTYFOIIME METOJIBI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH O0YYaIOIIUXCsI: ONPOC, JOMAIIHEe 3a-
JaHUe, KOHTPOJIbHAs paboTa, 3a1a4u

B xone peanuzauuu aucuuruinasl b1.5.08.01 JIluneiinasi anredpa ucmosib3yrTcs clie-
JYFOIIIME METOJIbI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH 00YJarOIIMXCS:

®opmbl (METObI) TEKYLIETO

Tema (pa3aen
(pasnen) KOHTPOJISI YCIIeBAEMOCTH

Ompoc, 3a1auu, KOHTPOJIbHAS pa-

Tema 1 | MaTpuIisl 1 OnpeaeTuTENH.
0oTa, JoMalllHee 3aJaHue

Ompoc, 3a1auu, KOHTPOJIbHAS pa-

Tema 2 | Cucremsl JIMHEHHBIX anreOpanyecKux ypaBHEHUH.
00Ta, JoMaIllHee 3a/laHue

Ompoc, 3a1auu, KOHTPOJIbHAS pa-

Tema 3 | JIuneiiHble MpoCTpaHCTBA U TPeoOpa3oBaHus.
00Ta, JoMaIllHee 3a/laHue

Kommiekcupie uncia. CobctBeHHbIe 3HaUeHUs U | Ompoc, 3a1aun, KOHTPOJIbHAS pa-

Tema 4
BEKTOPBI. 0oTa, JoMaIllrHee 3aaHue

Ompoc, 3a1auu, KOHTPOJIbHAS pa-

Tema 5 | KBanparuunsie popmsl.
00Ta, JoMalllHee 3a/laHue

Ompoc, 3a1auu, KOHTPOJIbHAS pa-

Tema 6 | DeMEHTHI aHATUTHYECKOW T€OMETPHH.
00Ta, JoMaIllHee 3a/laHue

B xone peanuzanuu aucuuroinasl b1.5.08.02 MaTtemaTuyeckuii aHAIN3 UCTIONB3YIOTCS
CJIETYFOIIIME METO bl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH O0YYarOIIHXCS:

®opMmbl (METOABI) TEKYILETr0

Tema (pa3aen
(paszer) KOHTPOJISl YCIIEBAEMOCTH

| vacTh
Tema 1 OCHOBBI MAaTEMAaTUYECKOM JIOTUKU U TEOPUU MHO- | JloMalliHee 3a/jaHie, KOHTPOJIbHas
YKECTB paboTa, 3a1a4n
Tema 2 OtobOpaxenus. YwuciioBble TOCIeNOBATEIHLHOCTH. | JloMalHee 3a1aHnnue, KOHTPOJIbHAS
QDyHKIMY OAHOU NTEPEMEHHON paborta, 3a1a4u
Tema 3 [Ipenensl mocneaoBaTeIbHOCTEN M PYHKIIHIA Homaiinee 3agaHue, KOHTPOIbHAs
paborta, 3a1a4u
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Tena 4 HuddepernnanbHOe HCUUCTICHUE JlomairHee 3a1aHne, KOHTPOJIbHAS

paborta, 3a1auu
Il vactp

Tema 1 HeormpeneneHHbIi 1 OnpeieTICHHBI HHTETPAJIbI JlomariHee 3a1aHue, KOHTPOJIbHAsI
pabota, 3a1a4n

Tema 2 Psinp JlomariHee 3a1aHue, KOHTPOJIbHAsI
pabota, 3a1a4n

Tewma 3 @OyHKIIUN HECKOJILKUX MTEPEMEHHBIX JlomariHee 3a1aHue, KOHTPOJIbHAsI
pabota, 3a1a4n

4.1.2. KonuTpoabHasi padora no moaymo aucuuiuiid b1.5.08.03(K) «MaremaTukay»
IPOBOJUTCS C IPUMEHEHUEM CIIEIYIOIUX METO0B (CPEACTB): B (hOpME MUCbMEHHON pabOTHI.

Ok3amen no puctuwinae b1.65.08.01 JIuneiinasa aaredpa npoBoauTcs C NPUMEHEHHEM
CJIEAYIOUIMX METOJI0B (CPEICTB): B YCTHON (hopMe IO BOIPOCAM.

Ok3amen no gucuuiuiiae b1.5.08.02 MaTtemaTnuyeckuii aHaJIM3 IPOBOAUTCS C IPUME-
HEHHMEM CIIeAYIOIINX METOJI0B (CPEACTB): B YCTHOM (popMe IO BOIPOCaM.

4.2. Marepuaibl TeKylIero KOHTposs ycrneBaeMocT mo monayno b1.5.08 «Maremaru-
Kay.

[IpenonaBaTens OLEHUBAET YPOBEHb MOATOTOBIEHHOCTH OOYYalOIIUXCA K 3aHATHIO IO
mucrmuinae b1.6.08.01 JIuneiinas aaredpa o clieayromnuM OKa3aTesIM:

[IpenonaBaTens OLEHUBAET YPOBEHb HMOJATOTOBICHHOCTU OOYYArOIIMXCS K 3aHATUIO IO
CIIEIYFOIIMM ITOKa3aTEeIIsIM:

— YCTHBIE OTBETHI Ha BOIIPOCHI IIpENoaBaTeis 10 TEME 3aHATHUS,

— pelIeHHEe IPAKTUYECKUX 3ajad,

— BBINOJIHEHUE KOHTPOJIbHBIX padoT,

— BBIIIOJIHEHUE IOMAIIHUX 3aJaHUM.

OneHka 3HaHUM, YMEHHUI, HaBBIKOB MPOBOJUTCS Ha OCHOBE OAIIbHO-PEUTHHIOBOM CH-
crembl 70% u3 100% (70 GamtoB u3 100) - BKiIax mo pe3ysibTaTtaM MOCEeIaeMOCTH 3aHITHI, aK-
TUBHOCTH Ha 3aHATHSX, PELICHUE NMPAKTUYECKUX 337a4 HA CEMMHAPCKUX 3aHATHUSAX, OTBETOB Ha
BOIIPOCHI ITPETIOIaBaTeNs B X0/1€ 3aHATHSL, IO PE3yJIbTaTaM BBIMOJIHEHUS KOHTPOJIBHBIX paboT.

Onpoc CTyJE€HTOB OCYLIECTBIISIETCS Ha OCHOBAHUH IIJIAHOB NMPAKTUYECKUX 3aHATHIH C yue-
TOM BBIIIOJIHEHUS TEKYIUX JTOMAIIHUX 3a/1aHUN.

[IpenogaBaTens OIEHUBAET YPOBEHBb MOJATOTOBICHHOCTH OOYYAIOMIMXCSA K 3aHATHIO MO
mucruuiae b1.5.08.02 MaTtemaTuyeckuii aHAIN3 110 CIICAYIOIIAM MTOKA3aTEIISIM

[IpenogaBaTens OIEHUBAET YPOBEHb MOATOTOBICHHOCTH OOYYaIOUIUXCS K 3aHSATHIO MO
CJICAYIOUINM MOKa3aTeIIsIM:

— YCTHBIE OTBETHI Ha BOIIPOCHI MTPETIOAaBATEIIS IO TEME 3aHATHS,

— pelleHre MPaKTUIEeCKUX 3a/1ad,

— BBITIOJTHEHUE KOHTPOJBHBIX padoT,

— BBITIOJTHEHUE JIOMAITHHUX 3aJaHHH.

OneHka 3HaHUM, YMEHHUI, HaBBIKOB MPOBOJIUTCS Ha OCHOBE OAIbHO-PEUTHHIOBOM CH-
crembl 70% u3 100% (70 6amnos u3 100) - BKjIaq Mo pe3ysbTaTaM MOCEIIaeMOCTH 3aHSATHH, aK-
TUBHOCTH Ha 3aHATHX, PEIICHUE MPAKTUYECKUX 3a7ad HA CEMHHAPCKUX 3aHATHSAX, OTBETOB Ha
BOTIPOCHI MTPETIOIaBaTeNsl B XOJI€ 3aHATHS, TI0 PE3YJIbTaTaM BBITIOJTHEHUS! KOHTPOJIBHBIX padoT.

Bonpocs! /151 MOATOTOBKHU K ONPOCaM, PelIeHHI0 32/1a4 U KOHTPOJIbHBIM
pabdoram no temam:
51.5.08.01 Jluneiinas aareopa
Tema 1. MaTpuubl 1 onpeaeInuTe M.
IIpakTuyeckoe 3ansaTue 1.
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1. [ToBTOpEHME OTIPEACIICHUI OCHOBHBIX MMOHSATHUNA TEMBI.
Yro Takoe MaTpuna’?

I'ne ucnonb3yroTCs MaTpUIIbI?

[IpaBuna ciioXKeHUsI 1 YMHOKEHHS MaTPHIL.

2. 3anava 1. Jlanel maTpuisl A u B.

0 -1
[2 3 0 ] B=(13 2
2) 1 -1 4 0 3
Yka3atrh, KAaKHe U3 HUKEITPUBEICHHBIX ONEPALUi BHIIIOJHUMBI, U BBIITOJHHUTD UX.
a) A +B; 6) AT + B; B)A+BT; NnAT+BT
n) AB; e) ATB; x) AB T; 3) BAT.
3. Pemuts 3amaun [JI11, ¢.60, 64]:
1.17,1.20, 1.23; 1.40, 1.43
4. 3agaua 2. Haiiti onpeaenuTens MaTPHIIbI
1 0 4 1
B 0 -2 2 -10
|0 0 3 13
O 0 O 3
Ha 0om
1. 3amaua 3. [lanbl matpunsl A u B.
-1 2 3 2 30
A= B =
0 13 0 1 -1 4
Vka3aTh, KaKie U3 HUKEIPUBEICHHBIX OIEPALliii BBITOJHUMEI, U BBIITOJHUTH HX.
a) A +B; 6) AT + B; B)A+BT; rNAT+BT.
n) AB; e) ATB; x) ABT; 3) BAT.
2. Pemuts 3amaun [J11, ¢.60, 64]: 1.18, 1.21, 1.25; 1.42, 1.45
3. 3agaua 4. HaiiTi onpeenuTenh MaTPUILIBI
O 0O 1
0O 0 2 -10
C=
0 3 5 13
-3 4 5 6

IIpakTHyeckoe 3aHsiTHE 2.
1. IloBTOpEHuE onpeaeneHuii OCHOBHBIX MOHSATUIN TEMBI.
Kakas matpuiia Ha3zpiBaeTcsi 0OpaTHOM?
Korpa cymectByeT o6paTHas maTpuia?
2. Pemute 3amaun [J11, ¢.65, 68]: 1.51; 1.62

3. 3agava 1. Haiiti marpuity, oOpatHyto marpuie C, eciii OHa CyIecTByer (cM. . 4 3a-
HaTHs 1).

1 J11 — nureparypa nos Homepom 1 B criucke uTEpaTyphl
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1 0 4 1
0 -2 2 -10
C=
0O 0 3 13
0O 0 0 3
4. 3anava 2. HaliTu panr Matpui
2 1 -4 -1 3 5 —2 -1
A=[4 2 0 B=|2 -6 0 C=| 4 2
1 -3 4 1 -3 -5 2 1
5. Pemuts 3amaunm [JI1, ¢.70-71]: 1.71; 1.73; 1.79

Ha 0om
1. Pemuts 3amaun [JI1, .65, 68]:  1.52; 1.65.
2. 3apada 3. Haiitu maTpuiry, oopatHyto marpuiie C, e OHa CyIIeCTBYET.

0 00 1

0 0 2 -10
C=

0 3 5 13

-3 45 6

3. Pemnts 3amaum [J11, ¢.70-71]:
a) 1.74; 1.75; 1.82

IIpakTnyeckoe 3ansiTue 3.

1. TloBTopeHue omnpeaeIeHU OCHOBHBIX TIOHSATHI TEMBI.

2. Haiit 3Hauenune MmaorowieHa f(x) ot marpunst A [JI1, ¢.61]: 1.35
3. Pemmts 3a1auu ¢ SKOHOMHUYECKUM cojepkanueM [JI1, ¢.72-77]:
1.88; 1.89; 1.90;1.91; 1.93;1.97.

naoom 1.36;1.94;:1.95;1.96; 1.98.

KouTpoJnHas padora.

_ 9 AT
3agaya 1. Jlansl Mmatpuusl A u B . Haiitu marpumy C=2A +B
Bapuant 1 BapuanT 2
0-1 21
1 35 B=|7 2 A=|3-1 12 3
A= B_
1 -1 4 13 1 4 (O 10 0
Bapuant 3 Bapuanr 4
0-1
635 B=18 2 2 31 B=|1 2
A= A=
1 2 4 13 1 -6 3
Bapuant 5 BapuanT 6
L 3-1

A=T3 5 (135 A=|52| o (230
9 3 31 4 73 6 5 -1



Bapuant 7

1-2

71 3 _
Ao B=[3 6
4 10 1 5 4

Bapuant 8
1-1
A=|7 3

135
B =
2%

Bapuant 9 BapwuanT 10
1 4
8 15 B=|-12 A=|3 7 7 2 3
A= B =
[4 11 2) 4 3 (l -3 4]
3anaua 2. Haiitu matpuiry, oOpatHyro Marpuie A
-4 1 -1 4 1 2
A= 0 2 3 A=0 2 3
5 -2 4 5 -2 4
BapuanT 1 Bapwuanr 2
4 0 1 -2 1 0
A=0 1 -2 A= 0 2 3
5 -2 1 5 -2 4
Bapwuanrt 3 Bapuant 4
4 0 1 -2 0 -1
A=/0 2 3 A= 0 2 3
5 -2 0 1 -2 4
BapuanTt 5 Bapwuant 6
4 1 2 3 1 0
A=0 2 3 A=0 2 3
1 -2 0 5 -2 4
Bapuant 7 Bapuant 8
4 1 2 4 1 O
A=|3 1 O A=|0 2 3
1 -2 4 5 -2 1
BapwuanTt 9 Bapwuant 10

3agaua 3. HaiiTu onpenenuTens IpoU3BEICHUS JIBYX MaTpHIL

4 1 -1
A=l 0 2 3
5 -2 1

Bapuant 1

det(A-D) , det(A-D)

-4 1 -1
D= 0 2 3
0 0 4
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3agaua 4.
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-2 0 -1 -2 -1 3
A= 0 2 3 A= 4 2 -6
1 -2 4 2 1 -3
Bapuant 1 Bapuanr 2
2 1 -4 -1 3 5
A=|4 2 0 A=| 2 -6
1 -3 4 1 -3 -5
Bapuant 3 Bapuanr 4
1 0 2 0 2 4
A=-1 2 3 A=3 -1 5
-3 10 2 0 1
Bapuant 5 Bapuant 6
-1 2 3 5 3 -1
2 0 3 -5 -3 1
Bapuanrt 7 Bapuant 8
1 -1 1 1 2 3
A=2 -1 3 A=|1 4 1
3 -2 4 2 0 3
Bapwuanr 9 Bapwuant 10

Tema 2. CucremMbl JIMHEHHBIX ajireopanyeckux ypasHenuii (CJIAY)
IIpakTnyeckoe 3ansiTue 1.

1. IloBTOpEHuE onpeaeneHnii OCHOBHBIX MOHSATUH TEMBI.

Yro takoe CJIAY?

Kakue merons! pemienust CJIAY Bbl 3HaeTe?

2. Pemuts 3amaun [JI1, c. 108]: 2.14, 2.19, 2.22

3. Pemuth cucremsl ypaBaeHuit mertoom ["aycca
2X, +X, +3X; = 5 X, +4X; = 2
4%, +2X, +6X, =8 33X, + X, +2X; = -3

X, +2X, —4X; = -1 | —X +X, + X3 =5

a) , 0)

4. Pemnts 3amauy 2.46 [JI1, c. 115]:
Ha Oom

1. Pemurs 3amaun [JI1, c. 108]: 2.15, 2.20, 2.23.

2. PemiuTh cucteMsl ypaBHeHUH MeTojoM ['aycca

a) 0)
3X, =X, +2%X; = 4 3X, +X, +X; =1
X, +9X, +4X, =7 X, +2X, =3
-9x, +3X, —6X; =5 SX; +3X, +X; =5
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IIpakTH4yeckoe 3ansATHE 2.

1. IloBTOpEHUE OnpeaeeHnil OCHOBHBIX MOHSATUIN TEMBI.

2. Pemuts 3amaun [JI1, c. 108, 115]: 2.26, 2.47,

3. 3amava 1. Haiitu 6a3ucHble u 00Iee pelieHusl CUCTEMBl ypaBHeHU# u3 3ama4 [JI1, c.
115-116],

2.52,2.54.

Ha 0om

1. Pemuts 3amaun [JI1, c. 108, 115]: 2.27, 2.48.

2. 3amaua. 2.Haiitu 6a3ucHbIe U 00IIee pemieHus CUCTeMbI YpaBHeHuH u3 3a1a4 [J11, c.
115-116].

2.53; 2.55.

IIpakTnyeckoe 3ansTHe 3.
1. [ToBTOpEHME ONIPEACIICHUI OCHOBHBIX IMOHSATHUNA TEMBI.
2. 3agaua 3. Pemmnth cucTeMbl ypaBHEHH, HaiiTu Bce OasucHble pemenus [JI1, c.116]:
2.56; 2.58
3. 3Bamaua 4. Halitm ¢dyHIaMEHTaNbHBIE CHUCTEMBI PEIICHWA CHCTEM JIMHEHHBIX
ypasuenwuii [JI1, c.116-117], 2.60; 2.62; 2.64
4. Pemnts 3amaun[JI1, ¢.117-119]: 2.67; 2.69.

Ha 0om

1. 3agaua 5. Pemnth cucteMbl ypaBHEHMI, HAalTH Bce Oa3ucHbie pemienus [JI1, ¢.116]:
2.57;2.59.

2. 3amaya 6. Haiitu ¢yHIaMeHTaNbHbIE CHUCTEMBl PEIICHUH CHCTEM JIMHEHHBIX
ypasuenwmii [JI1, c.116-117]: 2.61; 2.63.

3. Pemmts 3amaun [JI1, c. 117-1159: 2.68, 2.70, 2.72

KonTpoJsbHas padora.
3azaya 1. 3anucaTh cucTeMy YpaBHEHHMM B MATPUYHOM BUJIE U PELIUTH €€ KaK MaTpUYHOE

ypaBHEHHE.
Bapuanr 1 Bapwuanr 2 Bapwuanr 3
5X, + 2%, =-1 5%, +3%X, =1 2%, +3X, =2
3X, +9X, =7 2%, +5X, =—7 3X; +9%X, =4
Bapuant 4 BapuanTt 5 Bapuanr 6
5X, +2x, =-1 X +3X, =95 - X, +3X, =1
3X, + X, =2 2%, —5X, =1 5X, +X, =4
Bapuant 7 Bapwuanr 8 Bapwuanr 9
3%, +X, =6 X, +5X, =12 3%, +5X, =4
Bapuant 10

3agaya 2. Pemuth cuctemy ypaBHeHuit merosiom ["aycca
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Bapuant 1 Bapuant 2 Bapuant 3

2X; =X, + X3 =0 Xp +2X, +2X5 =2 3X; + X, —Xg3 =3
X +2X, + X3 =4 3X; =X, + X3 =-3 Xg +2X, —X3 =2
3X; — Xy +2X5 =2 2X; +2Xy — X3 =95 4%, +3X, —2X5 =2
Bapuanrt 4 Bapuant 5 Bapuant 6

X, =X, +2X; =7 2X; — X, +2X5 =1 2X, —3X, + X, =5
X +2X, = X; =2 3% +2X, — X3 =9 X, +4X, —X; =-3

2%, —3X, +5%, =11 X, —4X, +3%X3 =5 3X, +2X, +3%; =1

Bapuant 7 Bapuant 8 Bapuant 9
3X, + Xp + X3 =2 —2X +2Xy = Xg =—1 | =2X, +2X, — X3 =4
Bapuant 10

Tema 3. JInHeliHble IPOCTPAHCTBA U NPe0dpPa30BaAHUs.
IIpakTHyeckoe 3ansiTHe 1.

1. IloBTOpeHuE onpeaeneHnuii OCHOBHBIX MOHSATUH TEMBI.

2. 3anaya 1. Jloka3arb, 4TO MHOKECTBO JIByXMEPHBIX T€OMETPUUECKUX BEKTOPOB C 3a-
JAaHHBIMU Ha HEM ONEPaLUsMU CIOKEHHSI U YMHOXKEHHS Ha YUCIIO 00pa3yeT JIMHEWHOE Mpo-
CTPaHCTBO.

3. Pemuts 3amaunm [JI1, c. 165-166]: 3.50, 3.53, 3.56, 3.58, 3.61

4. 3anaua 2. HaifTi KOCHHYC yIJla M1y BEKTOpaMHu X U Y, MpUHAIekKaIUMH Tpexmep-
HOMY €BKJIUJIOBY IPOCTPAHCTBY C OPTOHOPMHPOBAHHBIM 0a3UCOM.

1 -1 0 -1
Xx= 4| y=|3 x=[-4| y=| 3
2) -2 ’ 2 6) 1 | -2 .
5. Pemuts 3amaun [JI1, c. 158-159]:
3.20, 3.26
Ha 0om

1. Pemmts 3amaunm [JI1, c. 165-166]:  3.51, 3.54, 3.57, 3.59, 3.62.

IIpakTHyeckoe 3ansiTue 2.
1. IloBTOpEeHuE onpeaeneHuit OCHOBHBIX MOHSATUIN TEMBI.
2. Petnth 3amaun [J11,¢.158,¢.159,¢.166, ¢. 168-169]:
3.20, 3.26, 3.65, 3.71, 3.73, 3.78
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3. 3agaua 3. Haiitu mMaTpuIly TUHEHHOTO TpeoOpa30BaHUsl, IEPEBOIAIIETO KaXK bl BEK-

TOP X y
Xq 1 B BEKTOP 1
Y= X, +Xq X=1X; Y=|Y2
Ha oom
1. Pemuts 3amaun [JI1, c. 158-159]:  3.21, 3.27.
2. Pemuth 3amaun [JI1, c. 168-169]:  3.72, 3.79.
3. 3agaua 4. Haiitu MaTpuIly TUHEHHOTO ITPeoOpa30BaHMUsl, IEPEBOIAIIETO KaK bl BEK-
TOp X
X, — X, 1 B BEKTOP Y1
y=| 2x, X=X Y=Y,
X, —3Xg X3 Y3

IIpakTHyeckoe 3ansiTue 3.

1. TToBTOpEHNUE OIpeIesIeHNIl OCHOBHBIX MOHATUN TEMBI.

2. 3amava 5. Haiiti mMaTtpuily TUHEHHOT0 peoOpa3oBaHus, IEPEBOISIIETO KX bl BEK-

TOP X ABYXMEPHOI'O BEKTOPHOI'O MPOCTPAHCTBA B BEKTOP Y MO CIEAYIOLIEMY allTOPUTMY.

a) CHMMETPHYHOE 0TOOpaKEHHE OTHOCHUTENBHO MPSIMON X1 = X2 ;

0) moBopoT Ha 45° 110 YAaCOBOI CTpETIKE;

B) CHUMMETPUYHOE OTOOpaKEHHWE OTHOCUTENHHO MpsMoit X1 = 0, a 3aTeM CUMMETpUYHOE
0TOOpa)keHre OTHOCUTEIBHO Havyajla KOOPHHAT.

3. Pemmmts 3amaum [JI1, c. 169]: 3.80; 3.82.

Ha 0om

1. 3amgaua 6. HaiiTu mMaTpuily TMHEHHOTO MPeoOpa30BaHus, MEPEBOASIIEIO KaX/Iblil BeK-
TOP X IBYXMEPHOT'O BEKTOPHOTO IMPOCTPAHCTBA B BEKTOP Y TIO CICAYIONIEMY aITOPUTMY.

a) CHMMETPHYHOE OTOOpa’keHNE OTHOCUTENBHO MPSAMOM X1 = -X2.

0) MOBOPOT HA YTOJ 0L MPOTUB YaCOBOU CTPEJIKH;

B) CHMMETPHUYHOE 0TOOpakeHHe OTHOCUTENILHO Hayaia KOOPJUHAT, a 3aTeM CHMMETPUY-
HOE 0TOOpaKEHHE OTHOCUTENBHO MPsIMOi X2 = 0.

2. Pemuts 3amaun [JI1, c. 169]: 3.81; 3.83.

KoHTpoJabHas padoTa.

3amaua 1. [IpenactaBuTh BEeKTOp X B BUC JUHEHHON KOMOWHAIIMU BEKTOPOB ai, a2,
a3, €CIM cUCTeMa BEKTOpPOB ai, dz, 3 JMHEWHO He3aBUCHUMA. B ciyuae MMHEWHON 3aBUCUMOCTH
BEKTOpPOB a1, a2, 83 3AMEHUTh OJIMH U3 HUX HA BEKTOP X TaK, YTOOBI MOJIyYeHHAs] CHCTEMa CTajia
JIMHENHO HE3aBUCHUMOI.

BapuanT 1 Bapuant 2
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1 4 5 1 4 1
a,=|—-2a,=|2| a;=|-1 a,=3| a,=|1| ag= 0}

3 0 3 0 0 1
Bapuanrt 3 Bapuanr 4

1 0 5 1 0 1
a,={3|a,=(0]a;=|-1 a,=|—-2|a,=|0 a3—0}

1 3 3 1 1

BapuanTt 5 Bapuanr 6

1 4 1 1 0 5
a,=|—-2|a,=|1]|az=|0 a,=|—-2]a,=0]az=|-1

3 0 1 3 1 3
Bapuant 7 Bapuanrt 8

1 3) 1 0 1
a,=|3| a,=|1]az;=|-1 a,=| 3 |a,=|2| ag=

0 3 -2 0 3
BapuanTt 9 Bapuant 10

1 0 5 1 4

-2

0 3 0 1

3agaua 2. Haiftu matpuiy JuHEHHOTo nmpeoOpa3oBaHUsl, MEPEBOAIIEIO KaxK/bli BEKTOP
X IBYXMEPHOTO JJMHEHHOI0 MPOCTPAHCTBA B BEKTOP Y MO CIEYIOLIEMY AJITOPUTMY:

Bapuanr 1. CummerpuuHoe oToOpaXkeHHe OTHOCUTEIbHO npsiMoit X1 = 0, a 3aTem mo-
BopoT Ha 90° mo yacoBoii CTpenKe.

BapuanT 2. CummerpuuHOe 0TOOpaXKeHHe OTHOCUTEIBHO npsiMoit X2 = 0, a 3aTem mo-
BopoT Ha 90° mpoTUB YacOBOI CTPEIKH.

BapwuanT 3. CummerpudHOe OTOOpaskeHHe OTHOcHTEeNbHO mpsiMoii X1 = 0, a 3arem
CUMMETPUYHOE OTOOpaKEHHE OTHOCUTENIBHO MpsiMoit X2 = 0.

Bapuanr 4. CummeTpuuHOe OTOOpa’keHHE OTHOCHTENbHO mpsiMoit X2 = 0, a 3arem
CHMMETPHYHOE OTOOpaKEHHE OTHOCUTENBHO mpsiMoit X1 = 0.

Bapwuanr 5. CummeTpuuHOE 0TOOpakeHHEe OTHOCHTEIBHO Hayajla KOOPJMHAT, a 3aTeM
noBopoT Ha 90° IpOTHUB YaCOBOM CTPEIIKH.

Bapwuanr 6. CummeTpudHOEe OTOOpakeHHe OTHOCHTENBbHO mpsiMoii X2 = 0, a 3arem
CUMMETPUYHOE 0TOOpaKEHHE OTHOCUTENIFHO Hayaia KOOPAMHAT.

Bapwuanr 7. CummeTpudHOE 0TOOpakeHHEe OTHOCHTEIBHO Hayajla KOOPJHMHAT, a 3aTeM
CUMMETPHYHOE 0TOOpaKeHHE OTHOCUTENBHO mpsiMoit X1 = 0.

Bapuanr 8. CummeTpuuHOE 0TOOpakeHHEe OTHOCHTEIbHO Hayajla KOOPJHMHAT, a 3aTeM

20




CUMMETPUYHOE OTOOPaKEHHE OTHOCUTENIBHO MpsiMoii X2 = 0.

BapuanT 9. IToBopoT mo wacoBoii crpenke Ha 90°, a 3aTeM CUMMETPUYHOE OTOOpake-
HHE OTHOCHUTEJIBHO TIpsiMoit X2 = 0.
Bapwuanr 10. CummerpudHoe oTOOpaXXeHne OTHOCUTEIbHO npsimoit X1 = 0, a 3aTem mo-

BopoT Ha 90° mpOTHB YaCOBOM CTPEIIKH.

Tema 4 KomiuiekcHbie yuciaa. CoOCTBeHHbIE 3HAYEHUSI H BEKTOPbI.
IIpakTuyeckoe 3ansaTue 1.
1. [ToBTOpEHME ONPEACIICHU OCHOBHBIX MIOHATHHA TEMBI.
2. Pemuts 3amaun [JI1, c. 805-806]:
15.7, 15.88, 15.12, 15.22

2,=3-4i, z,=—2+/5i
3. 3amaua 1. /laHbl KOMIUIEKCHBIE YHCTIA . [lpeacraButs B
TPUTOHOMETPUYECKOH (hopME M SKCIOHCHIMAIBHOH (opMe M H300pa3uTh HAa KOMIUIEKCHOM

— . z.\, 1z,,z, - Z
IUIOCKOCTH 3TH YHCJIa, a TAKKE 21+ 25, 21— 2 22, 2312, | 1| | 2| 172

Ha 0om
1. Pemuts 3agaun [JI1, c. 805-806]:  15.8r, 15.23.

IIpakTHYeckoe 3aHsATHE 2.
1. IloBTOpEHUE OnpeesieHni OCHOBHBIX IOHATUN TEMBI.
2. Pemuts 3amaun [JI1, c. 172-173]:
3.87, 3.91. 3.96. 3.102

Ha 0om
1. Pemrs 3amaun [JI1, c. 172-173]:  3.88. 3.92. 3.97, 3.103.

KonTpoJsbHas padora.
3azaya 1. Haiitu coOcTBEHHbIE 3HaYEHUS! U COOCTBEHHBIE BEKTOPHI JTMHEHHOTO oleparo-
pa, 3alaHHOT0 MaTpuLEen

Bapuanr 1 Bapwuanr 2 Bapwuanr 3
1 2 -2 1 -4 -8 -1 0 2
A=|1 0 3 A=(-4 7 -4 A=l 0 3 O
13 0 -8 -4 1 1 0 O
Bapuanr 4 BapuanTt 5 BapuanT 6
1 8 2 0 -6 011
A=|0 A=5 3 -7 A=|1 0 1
1 0 -1 -1 0 1 110
Bapuant 7 BapuanT 8 BapuanTt 9
2 5 3 4 1 1 2 -1 2
A=|0 3 4 A=0 1 0 A=/0 2 O
0 0 -6 5 00 4 2 4
BapuanTt 10
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Tema 5. KBagpaTuunbie (popMbl.
IIpakTnyeckoe 3ausiTue 1.

1. [ToBTOpEHME ONIPEACIICHUI OCHOBHBIX IMOHSATHUNA TEMBI.

2. Pemuts 3amaun [J11, c. 176, 177]:

Ha 0om

1. Pemurs 3amaun [JI1, c. 176, 177]:  3.112, 3.118, 3.121, 3.125

IIpakTH4yeckoe 3ansATHE 2.
1. IloBTOpEHME ONpEEIEHNIT OCHOBHBIX IIOHATUN TEMBI.

2. Pemuts 3amaun [JI1, c. 177]: 3.131, 3.133, 3.135
Ha oom
1. Pemuts 3anauu [JI1, c. 177]: 3.132, 3.136, 3.138

KouTpoJnHas padoTa.

3amaua 1.

KaHOHUYCCKOMY BUAY U BBIIIUCATb MATPUILLY COOTBETCTBYIOIICTO JIMHEUHOT O Hp606pa30BaHH}I.
a2 2 2
F=2x +3X; — X3 +4%X X; =6X% X3 +10X%;, X5

Bapuanr 1.
Bapwuanr 2.
Bapuanrt 3.
Bapuanr 4.
Bapuanr 5.
Bapwuanr 6.
Bapuanr 7.
Bapuanr 8.

Bapuant 9.

Bapuant 10.

3.111, 3.117, 3.120, 3.124

JlarHyI0 KBagpaTnIHy0 (GOpMy 3alrcaTh B MATPUIHOM BHJIC, IPUBECTH K

F =2x7 +3X5 — 2X5 + X X, + 2%, X3 +3X, Xg
2 2 2
F=X +X3 +X3 +2X %,

2 2 2

F =2X7 +4X7 +9X5 +4X, X, +6X, X3 +12X, X,

F=x +3%X5 +4 X2 +2%X X, + 26X, X3 +6X, X,

F =X +X5 + X5 +4%X X, +6 X, Xg +4X, Xg
F =3x2 +3 X5 +4% X, + 46X X3 —2X, X,

2 2

F=—X —2X5 =2 X2 — X X3 +2X, Xg

Tema 6. Dj1eMeHTHI AHAJIMTHYECKOW reOMeTPUH.

IIpakTHuyeckoe 3ansitue 1.

1. IloBTOpEeHUE onpeeieHnit OCHOBHBIX TOHATUN TEMBI.
2. Peruth 3amaunm [JI1, c. 217, 218]:
4.21,4.35,4.37,4.38, 4.47;

Ha 0om
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1. Pemmmts 3amaun [J11, c. 217, 218]: 4.28,4.39,4.41, 4.48.

IIpakTHYeckoe 3aHsATHE 2.
1. IloBTOpEHuE onpeaeneHnii OCHOBHBIX MOHSATUIN TEMBI.

2. Pemuts 3amaun [JI1, c. 217, 225-227, 235]: 4.69, 4.79, 4.93, 4.119

Ha 0om
1. Pemuts 3amauu [JI1, c. 217, 225-227, 236]:
4.33,4.70, 4.83, 4.98, 4.121.

IIpakTHYeckoe 3aHsATHE 3.
1. IloBTOpEHuE onpeaeneHnuil OCHOBHBIX MOHSATUIN TEMBI.
2. Pemuts 3amaun [J11, c. 229-236]:
4108, 4.114, 4.116, 4.119

Ha 0om
1. Pemurs 3amaun [JI1, c. 229-236]:  4.115, 4.117, 4.120, 4.121

KonTpoJanHasi padora.

AlX, Y1), B(X;,Y,), C(Xs, Ys

a) ypaBHEHHUS MeJMaHbl U BBICOTHI TPEYrOJbHUKA ABC TIpOBeJieHHbIE M3 BepimHbl A 6)

3amaua 1. J[aHbl BepIIMHBI TPEYTOJIbHUKA ) . CocTaBUTH:

ypaBHeHHe OHCCEKTPHCH BHYTpeHHero yrna B .

A B C
Bapuanr 1 (3,1) (-13,-11) (-6,-3)
Bapuant 2 (26,-5) (2,2) (-2,-1)
Bapwuant 3 (-2,3) (-18,-9) (-11,15)
Bapwuanr 4 (6,8) (-1,-2) (1,-7)
Bapuant 5 (5,4) (3,-9) (-12,8)
BapuanTt 6 (14,-2) (11,8) (15,-6)
Bapuanr 7 (-21,4) (4,10) (-6,7)
BapuanT 8 (-3,-4) (8,-7) (16,12)
Bapuanr 9 (22,8) (4,14) (-5,9)
Bapuanr 10 (-8,-7) (6,16) (-4,-14)

3ajaya 2. Haiiti ypaBHEHHE HOPMAJU, TPOXOJSIIEH Yepe3 Ha4ajao KOOPAWHAT, K TUIOC-
koctu AX+By+Cz+D=0. HaiiTn KoopAMHATHI TOYKH NEpeceueHus! INIOCKOCTH U HOpMal. 3amnu-
caThb ypaBHEHHE TUIOCKOCTH B BHJIE YPABHEHUS TIOCKOCTH, TIPOXOISAIICH Yepe3 3Ty TOUKY.

A B C D
Bapuant 1 2 1 -1 4
Bapwuant 2 1 2 -1 2
Bapuant 3 -2 2 1 -4
Bapuanr 4 2 -2 -1 -4
Bapuant 5 1 -2 -1 -2
Bapuant 6 2 -1 3 6
Bapwuant 7 1 -1 3 -3
Bapuant 8 -2 1 3 6
BapuanT 9 2 -1 1 2
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| Bapwanr10 | 1 | -1 | -3 [ -3 |

b1.5.08.02 MaTremaTnyeckuii aHaau3
3aoauu, domauwinue 3a0aHuA U KOHMPOAbHbIE PAOOMbBL RO MeMam
YACTH 1.

Tema 1. Ocrosbl Mamemamuueckoul 102UKU U Meopul MHOHCEeCma

Ipaxmuueckoe 3anamue 1
1. [ToBTOpEHME ONIPEACIICHUI OCHOBHBIX IMOHSATHUNA TEMBI.
2. Jloka3aTh JTOTUYECKUE 3aKOHBI, UCTIOIB3Ys TAOIUIBI HCTUHHOCTH, W JaTh MPUMEPHI UX COJIEp-
JKaTeNbHOI UHTEepIpeTaluu

a) aVhb<aAb: g a=b < avb;

Blav(bac)<=(avhb)a(aveo);

Ha 0om

aanbesavb . gpa=mbeaab.

B)an(bvc)<= (aab)v(@anac).
3. IlycTb p 03HAYaET: «UUCIIO a AETUTCS Ha YUCIO by, (] 03HAYAET: «YHCIIO & JEIUTCSA HA YUCIO
C» U I 03HAYACT: «YUCIIO A JICNUTCS Ha npousBeeHue uucen b u o». Chopmynuposars mpezio-
JKEHUS, 3allucaHHble B BUAE (OpPMYJ, M OMNpEAENUTh, €CIM BO3MOXKHO, WX 3HAa4eHHE (HMCTHH-
HOCTb)

a) PAQ; 0) pAg=r;

Ha 0om

a) PAQ; 6 pva=T

Ipakxmuueckoe 3auamue 2
1. IlpoBepka 1oMaIlHero 3a1aHusl.
2. IloBTOpEeHHE OTpeIeIeHuii OCHOBHBIX IMOHSITHI TEMBI.
3. Ilyctb R 1 D 03Ha4al0T COOTBETCTBEHHO BBICKA3bIBAHUS: «JAHHBIN YE€THIPEXYTOJIbHUK €CTh
POMO» M «IMAarOHAIN YeTHIPEXYTOIbHIKA B3AMMHO TICPIICHANKYIISIPHBD». 3aiCcaTh B CHMBOJIH-
4yecKoil popme crieayromire BbICKa3bIBaHUS U ONPENIENINUTh, €CIIH BO3MOKHO, MX 3HaUeHUe (Uc-
TUHHOCTB ).

a) Ecnu maHHBINA 4eThIPeXyroNbHUK €CTh POMO, TO TMAarOoHAIH YEThIPEXyToJIbHUKA B3a-
UMHO TTePIICHINKYIISPHBI,

0) HeBepHo, 4T0 eciiu AMaroHanu 4eThIPEeXyrojibHIUKa B3aUMHO MEePIEeHANKYISPHBI, TO
JAHHBIA YETHIPEXYTOJLHUK €CTh POMO.

Ha Oom
a) JlaHHBII YeTHIPEXyTOIFHUK HE POMO, WIIM TMAarOHAIIM YETHIPEXYTOJIbHUKA B3aUMHO TEpIIeH-
TUKYJISIPHBL.
4. lano muoxxectBo M={a, b}. Ilpenukar P(X, y), rie X u Yy € M, 3aian ciaeayroreii Tabnumei

X Y P(X, )
A A 1
A B 1
B A 1
B B 0

OnpenenuTs 3HaU€HUE UICTUHHOCTH CIIEAYIOLINX BBICKA3bIBAHUHI U 1aTh IIPUMEP UX COAEpIKa-
TEJIbHON UHTEPIIPETALINN.

a) 3 X P(x, a) 0) VyP(a,y) B) A XV y P(X, y).
Ha oom
a)3yP(a,vy) 0) V x P(x, @) B) V x3yP(x, ).

5. 3anucath B (hopMe BBICKA3bIBaHH, BBEST HEOOXOAUMbIE 0003HAYEHHS MIPEAUKATOB, CIEAYIO-
IIUE TPEITIOKCHHUS:
a) Bce MOCKBMYM B TaHHOM T'PYIINE y4aTCsl HA «XOPOIIO» U «OTIHYHO.
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6) B mannoii rpymnme Het ciaymareneit crtapme 30 JeT.
B) He Bc€ To 30110TO, 4TO O1€CTUT (MCTIONTH30BATh KBAHTOP OOIIHOCTH).
Ha JIOM
a) Bce cnymarenu B JaHHOU Tpymie — MOCKBHYH WK U3 [10IMOCKOBBSI.
0) HexoTopple MOCKBHYM — CITyLIaTEI JaHHOM TPYIIIBI.
B) He Bc€ T0 301710TO, 4TO O1€CTUT (KCIIOIB30BATh KBAHTOP CYIIIECTBOBAHUSA).

Ilpaxmuueckoe 3anamue 3
1. IlpoBepka TOMaIIHEro 3a/1aHusl.
2. [ToBTOpEHME ONIPEACIICHUI OCHOBHBIX IMOHSATUNA TEMBI.
3. Ilycts R(X) u D(X) — mpeaukatel, onpeneieHHble Ha MHOYKECTBE YEThIPEXYTrOJbHUKOB, O3HA-
YaloII1e COOTBETCTBEHHO: «UETHIPEXYTOIBHHUK X €CTh POMO» U «JIMaroHajl YEThIPEXyroJbHUKA
X B3aMMHO MEPIEHAUKYIISPHBD. 3aucaTh B CAMBOJIMYECKOM (popMe CeIyIonie BhICKa3bIBAHUS
a) Ecnu 4eThIpexyrojibHUK €CTh poMO, TO AMArOHAIN ATOrO YETHIPEXYTOJIbHUKA B3aUMHO IEp-
TEHANKYJISIPHBL;

Ha 0om
a) JIto00ii 4eThIPEXyroJIbHUK — He pOMO, WJIH €ro JIMarOHaIN B3aUMHO MEePICHIUKYIISIPHEIL.
0) HeBepHo, 4TO eclii AMArOHANU YETHIPEXYTOJIbHUKA B3AUMHO MEPIIEHIUKYISIPHBI, TO 3TOT Ye-
THIPEXYT'OJIbHUK €CTh POMO.
4. Tlycte  S(X, Y, Z) - mpeauKar ciaoKeHus (Z sBASETCS CyMMOM X | Y), pacCMaTpUBaeMblii Ha
MHOKecTBe Z Beex nensix uncen u Ha MuoxecTse No = N (J{0} nenbix HeorpunarensHbIx uu-
cen. KakoBa cojepikatenbHasi HHTEPIPETAIHs CIeAyommx GopMys U Ha KakoM MHOXxecTBe (Z
i No) OHU UCTHHHBI?

a) Vy3ax S(x,y,0) o) VzVx3y S(Y,2).
Ha 0om
a) AyVx S(x, Y, X) 0) 3 x3y S(x, y, -12)

5. Maus muokectBa: 1= {1, 2, 3, 4, 5}, X={1, 5}, Y={1, 2, 4}, Z={2, 5}. Haiitu cienyrorue
MHOKECTBA M HAYEPTHUTh AMarpaMMbl BeHHa, HIUTIOCTPHPYIOIIHME UX IOCTPOCHHUE,

a) XNY 6) (XNZ)UY
Ha 0om
a) XNY 6) (X\Z)N(Y\Z)
6. Jlokazath ¢ MOMOIIBIO AHarpaMM BeHHA CiieyIonie TOXIeCTBa
XUy =xNyYy Ha 0om
(XNZ)UY =(XUY)N(ZUY).

Ipakxmuueckoe 3anamue 4
1. TIpoBepka IOMAIIHETO 3aJaHHsL.
2. IloBTOpEeHME OTpeIeIeHuii OCHOBHBIX IOHSITHI TEMBI.
3. Mausr muoxxectBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.
Haiitn cnenyroniye MHOXKECTBA M HAYEPTUTh KOOPAUHATHBIE AMArPaMMBbl, WILUTFOCTPUPYIOIIUE UX
IIOCTPOEHHUE,

XxY, Ha 0OM XXYﬂZ.

4. Ha nnockocTtH OXy 3ajan npenukatr P(X,Y), MHOKeCTBOM HCTHHHOCTH KOTOPOTO SBJISIET-

cs1 00J1aCTh, TPaHUIIA KOTOPOU COCTOUT M3 MPSIMBIX OTPE3KOB, COCAMHSIONINX ITOCIIEI0BATEIILHO
touku ¢ koopaunaramu (0, 0), (0, 2), (2,2), (2,1), (1,1), (1,0), (0,0).

MHOk€eCTBa HCTUHHOCTH TPEIUKATOB Qij (X, Y), Rij (x,y) OIPEIENAIOTCA MHOXKECTBAMH TOUEK

AG, j)={i<x< j} n B(i, j)={i< y < j} coorserctrenno na miockoctn OXY, rae i, j -

OCJIbIC YKCia.
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a) Mcronb3ys onepaiiy Hajl MHOKECTBAMH, 3aIucaTh (OpMyJTy TIOTyUeHHs] MHOKECTBA HCTHH-
noctu npeaukara P(X, Y)

0) Mcrnonb3ys JJoruveckue onepalyu, 3anicarb GopmyJy mpeauKara P(X, y)
Ha 0om

Ha mnockoctu OXy 3ajan npemukat P(X,Y), MHOXeCTBOM HCTHMHHOCTH KOTOPOTO SIBJISIETCS

001acTh, TPaHMIIA KOTOPOH COCTOMT M3 MPSIMBIX OTPE3KOB, COCIHHSIOIINX IIOCIIEI0BATEIHHO
touku ¢ koopaunaramu (0, 0), (0, 2), (2,2), (2,1), (1,1), (1,0), (0,0).

MHokecTBa HCTHHHOCTH IIpEeaAUuKaToOB Qij (X1 y)! Rij (X’ y) OnpeACIIAOTCA MHOXECTBAMU TOYECK

A(, j)={i<x<j}u B(i, ) ={i< y < |} coorserctBenno na miockoctu Oxy, roe i, j —
TeJIbIe YHCIA.

a) Mcnonp3ys onepanyu HajJ MHOKECTBAMH, 3amucaTh (OPMYITy MOJTydeHHs MHOKECTBA UCTHH-
HOCTH IIpeauKara P(X, y)

6) Mcronb3ys Jorudeckue onepanuy, sanucars Gopmysty npemukara P(X,Y)

5. Beimucats Bee 2eMeHTH oTHomeHni p =<X, R>wu p'; npeacraBuTh ux B BHEe KOOPIAHHAT-
HBIX JUarpaMM M rpa)oB OTHOLICHUH, eClu

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

Ha 0om

X={2, 4, 16, 22}, R ={<X, y>: X aBisieTcs AeauTeIeM Y},

6. MccnenoBarh CBOWMCTBA OTHOLICHWH, MPUBEACHHBIX B I. 5, (pedIeKCUBHOCTh, CUMMETPUY-
HOCTb, TPAH3UTUBHOCTh, AaHTUCUMMETPUYHOCTb, UPPEPIEKCUBHOCTh, ACHUMMETPUYHOCTD, CPaB-
HUMOCTB). OmpenenuTh, SBISIOTCA JH TH OTHOIICHUS a) OTHOIICHHEM YKBHUBAJICHTHOCTH; O)
OTHOILIEHHEM CTPOTOro MOpsKa; B) OTHOIIEHUEM HECTPOIOro MOpsaKa; I') OTHOIIEHUEM JIHHEH-
HOTO MOpsI/IKA.

KonTtpouabHnas padora.
3amaya 1. Jlano muoxkectBo M={a, b}. IIpeaukar P(X,y), rne Xe M, ye M, 3anan creayroieit
TabJInLEH.

X y P(x.y)
a a 0
a b 1
b a 1
b b 1

Onpenenuth 3HaY€HUE UCTUHHOCTH BBICKA3bIBaHUS (C 0OBSICHEHUEM)

Bapuant1 | V x P(x, a) Bapuant 6 VyP(b,y)
Bapuanr 2 A xP(x, a) Bapuant 7 3 x P(x, b)
Bapuanur 3 VyP(a,Yy) Bapuanr 8 3y IXP(X,Y)
Bapuanr 4 3y P(a,y) Bapuanr 9 AxVyP(XY)
Bapuanr 5 VXVYyP(x,Y) Bapuanr 10 vx3yP(x,y)

Tema 2. Omobpaxcenus. Yucnosvie nociedosamenvrocmu. yukyuu 00HOU nepemMeHHOU
Ipakxmuueckoe 3anamue 1.
1. IlpoBepka 1oMallHero 3a1aHusl.
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2. [ToBTOpEHME ONIPEACIICHUI OCHOBHBIX IMMOHSTUNA TEMBI.

3. Ilyectre X =Y =R , aorobpaxenne ¢: X — Y 3amaeTcs ykazaHHbIM HUXe 3akoHOM. Hapu-
coBaTh rpauk OTOOpaXEHHUsS M OXapaKTepu3oBaTh OTOOpaXKeHHE (BCIOJY OIPEEeICHHOCTD,
(YHKIMOHATIBHOCTH, OTOOpaXkeHHe “Ha”’, B3aMMHAasi OJHO3HAYHOCTB ).

a) y=Ix|. 0lyl=Ix],
Ha 0om
a)X=y%; 6)y=tgx.
4. OnpenenuTh 00JIACTH OINPEICICHHS U 00JIACTH 3HAYCHUHN CICTYIOIINUX (YHKITHIA:

a) y=+3x—x3; 6) y=log(x2—4);
Ha dom a)y:\/2+X—X2; 6)y=|ogzlogslog4x.

3. Pemuts 3amaun [J112, ¢.266]:
5.16, 5.19 Ha 0om 5.17,5.18.

4. Ha xaxoe MHOXKecTBO R y oToGpakaeT MHOKecTBO R, dyHkuums Y= f(X)

y:XZ, Rx ={—1§X32};Ha00_/n y:|g X, Rx :{1OSXS1000}

5. Iycrs dynkmus f (u) onpenenena mpu 0 < U <1. Haiftu o6macts onpenenenus GyHKImii

f(INX) naoom a) f(‘ X‘ ); 6) f(sinx).
IIpakmuuecxoe sansimue 2

ae R, b eR ; R — muoxecTBO JNEUCTBUTEIILHBIX UHMCEI.

. [IpoBepka goMalHero 3agaHusl.
. [ToBTOpEHME ONpenesIeHNil OCHOBHBIX MOHSATUIA TEMBI.

. IToctpouts rpaduku Gynkuuit Y = aX + b,

A W DN

. Pemnts 3amauu [JI1, ¢.267]:
5.38(B), 5.40(a), 5.26 na oom 5.38(a), 5.39(1), 5.41(xm), 5.46.

Ilpakmuueckoe 3anamue 3

1. TIpoBepka JOMAIIHETO 3a/1aHUS.
2. TToBTOpEHME ONPEIENEHUI OCHOBHBIX OHATHI TEMBI.
3. Haiitu:
a) f[f(x)],ecm/l f(x)= L : 6) (X)), ecm f . =x°.
1-x"’ X+1 ’

B) f(x),ecnn f(X+1)=X2—3X+2,
4. Petmuts 3amaum [JI1, ¢.266]:
5.32,5.34 na oom 5.33,5.36

5. Pemuts 3amaum [JI1, ¢.267]:
5.42 Ha 0om 5.43.

KonTpoasnast padora.
3amaya 1. OrobOpaxenue f: X —Y 3amaercs 3aKoHOM, IpeICTaBICHHBIM HIbke. X=Y=R . Oxapak-
TEepU30BaTh OTOOpa)keHUE (BCIOY OINPEAEICHHOCTh, GYHKIIMOHAIBHOCTh, OTOOpPaKEHHE «HAY,
B3aMMHasi 0IHO3HAuYHOCTh). [TocTpouTh rpaduk oroOpaskeHus.

Bapuant 1. Y = 1/sinx Bapmuanr 6. X* = y

2711 - - JMTEeparypa 1oy HOMepoM | B CIHCKE JINTepaTyphbl
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1.
2.
3.

4.

Bapuanr2. Y= tgx+1 Bapuanr7. XY = 1

2

BapnaHT 3. = y BapuaHT 8. | y| = X
BapnaHT 4. y = |X| BapnaHT 9, y - 2 / X
Bapuanr 5. ‘ Y\ — ‘X‘ Bapuanr 10. Y = cos® X

Tema 3. IIpedenvt nocredosamenvrocmell u QYHKYuULL

Ilpaxmuueckoe sanamue 1
[IpoBepka goMalrHero 3agaHusl.
[ToBTOpEHME OnpeesIeHNil OCHOBHBIX OHSATHUNA TEMBI.
Bpruucnute npenensl

2 2 2
a) lim X—l: 6) lim X—l.B) lim X—l

x>0 2x% — x —1 -1 2x* —x—1" o= 2x*—x-1
Pemmwmts 3amaun [JI1, ¢.302 -304, 309]:

6,12, 6.15, 6,17, 6.23, 6,25, 6.27;
Hna oom 6,14, 6.21, 6,33, 6.39, 6.40, 6.43,.

1.
2.
3.

N

N

Ipakxmuueckoe 3auamue 2
[IpoBepka goMalIHEro 3agaHusl.
[ToBTOpEHME ONpeneIeHNIT OCHOBHBIX MOHSATUNA TEMBI.
Boeruucnuts npenen

lim V1+2x -3 _
x—4 \/;_2

. Pemuts 3amaun [JI1, ¢.309-311 ]:

6.54, 6.70, 6.74, 6,75, 6.86, 6.88;
na oom 6.50,6.78,6.79, 6.83, 6.85
IIpaxmuueckoe 3anamue 3

. [IpoBepka gomaniHero 3ajanus.
. [ToBTOpEHME ONpenesIeHNiI OCHOBHBIX MOHSATUNA TEMBI.
. Beruncnures mpenenst

1
a) lim (1+3j 6 tim [ 14 —2 )7
X—>00 X Xx—0 X +1

. Pemuts 3amaun [JI1, ¢.309-311 ]:

6.110, 6.118, 6.147, 6.151, 6.154
na oom 6.111, 6.130, 6.148,
IIpakmuueckoe 3ansamue 4

. [IpoBepka gomaniHero 3ajaHus.
. [ToBTOpEHME OnpenesieHnii OCHOBHBIX MOHSATHUIA TEMBI.
. Pemuts 3amaun [JI1, ¢.309-311 |:

6.104, 6.105, 6.136, 6.140
na oom 6.99, 6.107, 6.141.

KonTtpoJubHnas pabdora.

3amaua 1. BeraucauTs mpenensl mociaea0BaTeIbHOCTEH



Bapuanr 1
. n*=n’=n+1
im ——;
nso 2N° —=3n+ 2

BapuanT 6
i n—n+1
o 2n° —3n+ 2

BapuanTt 2 Bapuanr 7
1 4 (1 12
lim -— lim -—
nso\ N—2 n°—4 nsol N—=2 Nn°—8
Bapuanr 3 Bapuanr 8
V5n” +3n . n’=n+1
M ——— im —
Bapuanr 4 Bapuant 9
im SIn N+ cosn i sin 2n
" \1+n? > 1+ n—1
Bapuant 5 Bapuant ;—0
i n
n—o0 3/.3 2 lim
n"-—2n n>e 4+ 24/n +1
3anmava 2. Berauciute npenensl QyHKIUN
B3apna;n 1 Bapuaur 6
. XT=X"=X+1 .
lim T lim (vX% + X+1—/x2 = x)
-1 X3 —3x+2 X—>00
Bapuanr 2 Bapuant 7
- 1 4 : 1 12
lim - — lim -
x->2\ X—2 X" =4 -2\ x=2 x°-8
Bapuanr 3

Bapuanr 8

_ (14_ zxji A1+ X* =1+ X
lim lim

x>0\ 1+ X x>0 1-+1+X
Bapuanr 4 Bapuant 9
. sin x-tgx : sin 2x
Im —— Im ———
x—>0 1 — COS X x=0 \/14+ X -1
BapuanT 5 Bapuant 10
. sin x—tgx i 1—-c0s2x
lim >=————= im =———
X—0 X x>0 XSIn 2X

Tema 4. [Jugppepenyuanvroe ucuucierue
IIpaxmuueckoe 3ansmue 1

1. TTpoBepka TOMAaIIHETO 3aJaHHs.
2. IloBTOpEeHME OTpe/IeIeHuii OCHOBHBIX IOHSITHI TEMBI.
3. Haiitu nepByto 1 BTOPYIO IPOU3BOIHBIE (DYHKIIMMA:
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a)y=In(tg x?); 6)y=5+,(Xx-Inx);

Ha Oom Y= 5 -(X 5% %+ xsin X) ;
Pemmts 3amaun [J11, ¢.354, 355]:
7.27,7.39,7.48 naoom 71.55,7.63.
4. BeluMcIuTh NPOU3BOAHbIE B 33JaHHON TOUKE
Pemmts 3amauu [JI1, ¢.355]:
7.64 na oom 7.66.
5. Haiitu nmpoun3BoiHBIC OT HESABHBIX (yHKIIHIA
Pemuts 3agaum [JI1, ¢.356]:
7.80,7.84 wanmom 7.83,7.85.
Ipakxmuueckoe 3anamue 2
1. IlpoBepka 1oMallHero 3a1aHusl.
2. IloBTOpeHHe orpeieieHuil OCHOBHBIX MOHSITUN TEMBI.

3. Hanucath ypaBHeHHe KacaTebHOM 1 HopMaiu K rpaduky gynxuuu x°+y°-36 =0 B 3anan-

HO#t Touke M (~4,—+/20).
Pemmts 3amaun [JI1, ¢.359, 360]:

7.108, 7.110 Ha oom 7.116, 7.119.
4. Haiitu nmpoun3BoaHbIe PYHKIIHA, 3aJaHHBIX TapaMeTPUIECKU
Pemuts 3agaum [JI1, ¢.356]:

7.86,7.89 wanmom 7.87,7.88.
5. HaiiTi mpou3BOHBIE BTOPOTO MOPSIKA PYHKIUI
Pemts 3amauu [JI1, ¢.356]:

7.90 na mom 7.94.

Ipaxmuuyeckoe 3anamue 3
1. IlpoBepka romMallHero 3a/1aHusl.
2. [ToBTOpeHue onpeaeieHnii OCHOBHBIX TOHATUN TEMBI.
3. UccnenoBarh (GyHKIMH U IOCTPOUTD UX TpadUKH

2
7 1; 6) y:x+% ; B) Y=3x+1-3/x-1;

a) y=

Ha doom Q) y:ﬂ ; 0) y:x2’3(1—3x).
3x+1
IIpakmuueckoe 3ansamue 4
1. IIpoBepka TOMAaIIHETO 3aJaHMsL.
2. IloBTOpEeHME OTpeIeIeHuii OCHOBHBIX IMOHSITHI TEMBI.
3. Pemuts 3amaun [JI1, ¢.361]:
7.124,7.133 naoom 7.131,7.132.
3. Beruucnuts, ucnosib3ys nouarue quddepeHnuana
Pemmts 3amaun [JI1, ¢.361]:
7.134 na oom 7.139.
4. Pemute 3amaun [JI1, ¢.361]:
7.140 na oom 7.141.
5. Pemute 3amaun Ha mpaswuiio Jlomurans [J11, ¢.404,405]:
8.34,8.38,8.41,8.44 naoom 8.45,8.48, 8.49.
6. Petuts 3amaun [JI1, ¢.409]:
8.91,8.92 ma oom 8.93.
IIpaxmuueckoe 3anamue 5
1. TTpoBepka TOMAaIIHETO 3aJaHHsL.
2. IloBTOpEeHME OTpe/IeIeHuii OCHOBHBIX IOHSITHI TEMBI.
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3. Pemmmth 3a1a4n Ha SKOHOMUYECKUE TTPUIIOKEHHUS POU3BOTHOM
[JI1, ¢.365 - 367]:

7.152, 7.154, 7.161.
[JI1, c.422 - 424]:

8.148, 8.151, 8.155.

KonTpoabHas padora.
3angaua 1. 3amucars ypaBHEHHE KacaTelbHbIX, POXOsInei uepe3 Touky M(X,Y), Kk rpaduky
byukipn y=F(x). 3anucath ypaBHeHHE HOPMATIH K TPadUKy B TOUKAX KacaHHS.

Bapuanr 1 Bapuanr 6
M(@12); y=x"+2x M(=12); y=Xx*+2X
Bapuant 2 Bapuanr 7
M(13); y=Xx"+2X M(=11); y=x*+2x
Bapuanr 3 Bapmanr 8
M(@L-1); y=Xx*+2X M (=15); y=Xx*+2X
Bapuanr 4 Bapmant 9
M(@1-2); y=x*—-2x M(L1-3); y=x"—2x
Bapmanr 5 Bapuanr 10
M(@L1); y=x*—2x M (1-8); y=x*-2x

3anayva 2. MccnenoBath (yHKIUIO U IOCTPOUTH TpaduK.

Bapuanr 1 Bapmuanr 6
_ %X y=x°+2/-x
1+x°
Bapuanr 2 Bapuanr 7
2 42X —x2
y=xe y=+/xe™
Bapuanr 3 Bapuanr 8
1
X —
y = —\F y = xeX
1+ X
Bapuanr 4 Bapuanr 9
y=In(x+/x*+1) y=_1t
1-¢e”
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Bapuant 5 BapuanTt 10
2

y = X1+ X y = (1-x)

YACTbH 2.
Tema 1. Heonpeoenennwiii u onpedenerHulil UHMeSpaibl.
Ipaxmuueckoe 3anamue 1
1. IloBTOpEHuE onpeaeneHnil OCHOBHBIX MOHSATUN TEMBI.
2. HaiitTu HeonpeieNeHHbIe HHTErpajibl METOJJOM HEMIOCPECTBEHHOIO HHTETPUPOBAHUS

2
a) _[eXS‘“dx; 0) J#dx
X“(x°+1)
Pemmts 3amaun [J11, ¢.548 - 549]:
10.20, 10.25, 10.39 Ha 0om 10.26, 10.32, 10.34.

3. Haiitu HCOIIPCACICHHBIC HHTCTPAJIbl MCTOJAO0M 3aMCHBI HCpCMeHHOﬁ

Jx 8 4y - 2X
a) Imdx 0) jx(x—S) dx; B) I1+x4 dx.

Pemmmts 3amaun [JI1, ¢.554 - 556]:

10.43, 10.46, 10.67 Ha 0om 10.66, 10.76, 10.80, 10.92.
Ipaxmuueckoe 3ansmue 2

1. TIpoBepka JOMAIITHETO 3a/IaHHUs.

2. [ToBTOpEHHME ONpeeIeH I OCHOBHBIX MTOHSATHI TEMBI.

3. HaiiT Heonpe ieieHHbIe HHTErPaibl METOIOM HHTETPHUPOBAHHMS T10 YaCTAM

a) Ixcosxdx; 6) jxlnxdx; B) Ixexdx;

Pemuts 3amaun [JI1, ¢.560]:

10.97, 10.107 Ha 0om 10.118, 10.126.
4. HaiiTu Heonpe/ieeHHbIe HHTETPpaJibl OT PALMOHANBHBIX ApoOeit
3X+4 ) 3X+4
D) [k 6)- [ ="k
X =3X+2 X“+2X+5

Pemuts 3amaum [JI1, ¢.565]:
10.137, 10.143 na nom 10.144, 10.150.
5. Haiitu uHTerpansl OT TPUrOHOMETPUUECKUX (PYHKIIUM
Pemute 3amaun [J11, ¢.571 - 572]:
10.171, 10.174 Ha 0om 10.181, 10.185.

IIpaxmuueckoe 3ansmue 3

1. IlpoBepka 1omalliHero 3aj1aHusl.

. IToBTOpEHME OIpeeTICHNiI OCHOBHBIX IOHSTHI TEMBI.

3. BerauciuTh onpeesieHHbIe HHTETPaIbl
Pemmts 3amaun [JI1, ¢.616-621]:
11.238,11.24 Ha 0om 11.23a, 11.25

4. BBIYHCIIUTH ONpe/IeNICHHbIC MHTETPAJIbl METOJAO0M 3aMEHbI TEPEMEHHBIX
Pemute 3amaqn [J11, c. 616-621]:
11.2306, 11.23x Ha Oom 11.23r, 11.28

5. BoIYMCIUTD ONPEeICHHBIC HHTETPAIbl METOI0OM HHTETPUPOBAHUS 110 YaCTSIM
Pemmmts 3amaum [JI1, c. 616-621]:
11.231, 11.23¢ Ha 0om 11.36, 11.37
Ilpakmuueckoe 3anamue 4.

1. IlpoBepka 1omMallHero 3aj1aHusl.

N



N

N

1.
2.
3.

. [ToBTOpEHME OnpenesieHnii OCHOBHBIX TOHSATHIN TEMBI.
. Pemuts 3amaum [J11, c.621]:

11.38 Ha 0om 11.43,11.48.

. Haiitu nmomaau ¢puryp, orpaHMueHHBIX CIEAYIOUMMHA KPUBBIMU

a) y=-x"+3,y=0; 6) y=x2-2x, y=4x-x%
B) y=-X"+4X, y=2X

Pemmmts 3amauu [JI1, ¢.630]:
11.64 Ha oom 11.73, 11.84.

. Halitn 00beMbI Te BpaleHus

Pemuts 3agaum [JI1, c.631]:
11.90 Ha 0oMm 11.93.
Ipaxmuueckoe 3ansamue 5.

. [IpoBepka goMalHero 3agaHusl.
. [ToBTOpEHME ONnpenesIeHNil OCHOBHBIX OHSATUIA TEMBIL.
. BeraucianTh HecOOCTBEHHBIE HHTETPAJIbI

1+ x3

Pemmts 3amaun [JI1, ¢.631, 635 - 636]:
11.115, 11.92 Ha 0om 11.128, 11.129, 11.96.
Ilpaxmuueckoe 3anamue 6.

IIpoBepka goMaIIHero 3agaHusl.

[ToBTOpEeHHE ONpeeIeHn OCHOBHBIX TOHATUN TEMBI.

a)Z$’a>o; 6)I0'X;B)I(X<ixl)2.

Pemnth 3a1aun Ha SKOHOMUYECKUE MIPUIIOKEHUS onpeneneHHoro nurerpana [JI1, c.641]:

11.146, 11.152, 11.153 Ha 0om 11.148, 11.151, 11.154.

KonTpoabHnas padora.

3anaua 1. Haiiti niomane Gpurypsl, orpaHi4eHHON 331aHHBIMU KPUBBIMU

Bapmuanr 1 Bapuanr 2 Bapuant 3
y=+1-x, y=e', y=e"? xy=1y=0,
y=x+1y=0 y=¢’ X=3 y=x’

Bapuanr 4 Bapuanr S Bapuanr 6
y=ﬁ+3x=Q y=M§7x=L y=2-x%
=1-x°,x=1 y=X-

y y = x2

Bapuant 7 Bapuanr 8 Bapuant 9

y:_xz’ y = 2e*, y =sin X, y = COSX, y =X,
x=0 _ 2
Bapuanr 10
x=0, x=2, y=2",
y = 2X— X

3anava 2. Beraucnute uHTETpal (€CIu OH CXOIUTCS).
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Bapmuanr 1

Bapuanr 6

+%o 1
je-ﬁdx j In (x+1) dx
0 -1
Bapuanr 2 Bapuanr 7
1 4+
Ix-ln 2x dx Ix-e'zxdx
0 0
Bapuant 3 BapuanTt 8
]f‘ xdx +J‘-’° dx
J x*+3x-4 * (3x+1)°
BapuanT 4 Bapuant 9
j- xdx j- xdx
I X +3x-4 * X2 +3x—4
Bapuanr § Bapuant 10
+o 0
sz—dx jxezxdx
T XT+3x—-4

Tema 2. Paou.
Ipaxmuueckoe 3ansmue 1
1. TTpoBepka TOMAIITHETO 3aJaHHs.
2. IToBTOpEHME OMpeIeIeHUil OCHOBHBIX IOHSATHI TEMBI.
3. Jloka3aTh HEMOCPEACTBEHHO CXOIUMOCTD PSIOB U HAUTH UX CYMMBbI

1+1+1+---- 0 1+1+1+
1.2 2.3 3.4 M 1.4 4.7 710
Pemuts 3anaum [JI1, c.741]:
13.19 na oom 13.20, 13.24.

4. HccnenoBaTh CXOOUMOCTh 3HAKOIIOCTOSIHHOTO YHCIIOBOIO pAaaa

on-1 = 1 & 1\
)Z7n+5 22”—’B)Zl:[1_ﬁj ’

n=1

Ha oom a ;
) Z 0n Z 7 (n +1)I
Pemmts 3a1aun [Hl, c.748 - 750].

13.37, 13.61, 13.70 Ha 0om 13.38, 13.62, 13.71..

Ilpakmuueckoe 3auamue 2
1. IlpoBepka 1oMallHero 3aj1aHusl.
2. IloBTOpeHUeE orpeieleHuil OCHOBHBIX MOHSITUN TEMBI.
3. Pemuts 3amaunm [J11, ¢.748 - 750]:

13.82, 13.89, 13.90, Ha 0om 13.84, 13.91, 13.92.

4. UccnenoBaTh CXOIMMOCTh 3HAKOUEPEIYIOUIET0Cs YNCIOBOTO psjia

a)Z( 1y (2n+iolooj 6)2( ) Jn

100
PeHII/ITB 3amaun [JI1, ¢.753, 754].
13.106, 13.113 Ha 0om 13.120, 13.123.
IIpaxmuueckoe 3ansmue 3
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N

N -

1.
2.
3.

. [IpoBepka gomaniHero 3ajganus.
. [loBTOpEHME OnpenesIeHnii OCHOBHBIX OHATUNA TEMBIL.
. HaiiT o651acth CXOAMMOCTH CTETIEHHOTO psja

o} Xn [s'e) 3[’] Xn
a — . 0
' 0%
Pemmts 3amauu [JI1, ¢.776]:
14.14, 14.16, 14.27 Ha 0om 14.20, 14.23.
Ilpaxmuuyeckoe 3ansmue 4

. IIpoBepka goMaIiHero 3aiaHus.

. [ToBTOpEHME OnpenesieHNii OCHOBHBIX MOHSATHUNA TEMBI.
. Pa3noxuts ¢pyHKuuu B psig MakiaopeHa U HalTH painyc CXOAUMOCTH psa
sin X — X
;— npux #0
_ n. — X
D 0=0e) 8§ 1003
-0 X3 prx =
. Pemnts 3amaun [JI1, ¢.783]:
14.41, 14.65, 14.69 Ha 0oMm 14.66, 14.68, 14.70.

Ilpakmuueckoe 3anamue 5
[IpoBepka gomamrHero 3aJaHusl.
[ToBTOpEeHHE ONpeeIeHn OCHOBHBIX TOHATUN TEMBI.
Paznoxuts B psag @ypbe B yKa3aHHBIX HHTEpBaJIaX cleayroue pyHKuuu

f (x) = cos ax B unrepsane (—7,7);

na oom f(x)=e** B unrepsane (—h,h).

KonTpoabHnasi padora.

3amava 1. MccmenoBaTh CXOIMMOCTD YUCIIOBOTO Psiaa

Bapuanm 1 Bapuanm 6

D | ——

S 7 In®n(n+1)

0 10n
-
nz:‘( ) 12" +n?

Bapuanm 2

- n 1
n; (-1) In(1+ F)

Bapuanm 7

&)
2 )

n
n
=} 2

Bapuanm 3

il vn?+1

Bapuanm 8

Z(_l)n 5 © n
n=1 n°+2 _1)" nk5
X
Bapuanm 4 Bapuanm 9
0 1 0 3n
_1 n _1 n
nz=1:( ) In(n+3) nz=1:( ) n@3" -4)
Bapuanm 5 Bapuanm 10
i . 3n%+2n
I et
v n°+3n-1
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"
Z (=1)" \nj

3n

3anaua 2. Pa3noxuTh QyHKIUIO B paa MakiiopeHa U HAWTH paanyc CXOAMMOCTH Psizia

Bapuanm 1

y=sin5
2

Bapuanm 6
_e'-1
X

Bapuanm 2
1
1+ x*

y

Bapuanum 7

y =1+ X

Bapuanm 3

y = X26—2x

Bapuanm 8

y=In(6+x—x?)

Bapuanm 4

Bapuanm 9

y = Xarctgx y = C0s” X
Bapuanm 5 Bapuanm 10
X+ In(1- x) In(1+ x)
y = —_— = =
X 1+x

Tema 3. QyHKyuu HECKONbKUX NEPEMEHHDBIX.
Ilpakmuueckoe 3anamue 1

1. IlpoBepka 1omMallIHero 3a/1aHusl.

2. IloBTOpeHue orpeieeHuil OCHOBHBIX MOHATUN TEMBI.

3. Haiitn yacTHBIE MPON3BOAHBIE (DYHKIMHA JBYX IMEPEMEHHBIX

=Xy —cos Xy

Pemuts 3amaum [JI1, ¢.504]:

9.44,9.46 Ha 0om 9.47, 9.50.
4. Tlonaras, 4To Mpou3BoJbHAs QyHKIWMS f TudpPepeHnupyema, MpoOBEPHUTH CICTYIONINE PABSH-
CTBa!

2
y%—xg=0, 2=f(xX*+Yy?); Haoom ><2Q—xyﬂ+y2 -0, 2=+ f(xy) .
ox 0oy 0X oy 3X
5. Haittu nonusle nuddepenumanbsl GyHKIMMT
Pemnts 3anaum [JI1, ¢.505]:
9.54 Ha 0om 9.55.
Ilpakmuueckoe 3auamue 2
1. IlpoBepka 1oMalHero 3aj1aHusl.
2. IloBTOpeHME orpeieIeHuil OCHOBHBIX MOHATUN TEMBI.
3. Haiitn mpon3BoHBIE PYHKINI IBYX IEPEMEHHBIX 110 HAIPaBJICHUIO
Pemmmts 3amaum [JI1, ¢.505]:
9.60, 9.62 Ha 0om 9.61, 9.63.

4. HaiiTi BeM4rHY ¥ HalpaBlIeHHE TpagueHTa QYHKIUH B ToUke M(X,, Y, Z,) -
1

f(xYy,2)=——m—,
X +yr+7?

nHaoom f(xy,7)=xyz, ML LY.

M(L2,1)-
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Pemuts 3amaun [JI1, ¢.505]:
9.64, 9.66 Ha 0om 9.68.
Ipaxmuueckoe 3anamue 3
1. IlpoBepka romaliHero 3ajaHusl.
2. I[ToBTOpEHME ONIPEACIICHUI OCHOBHBIX IMOHSATHUNA TEMBI.
3. Haiftu kputnyeckre TOYKM (QYHKIMKA U MPOBEPUTH B HUX BBIMOJIHEHHE JOCTATOYHOTO YCIIO-
BUS JIOKAJILHOTO SKCTpEeMyMa
U=2x"-xy+2xz-y+y*+z2°.
Pemmmts 3amauu [JI1, ¢.509]:
9.88 ma gom 9.76, 9.84.
4. Ucnonw3yss MeToJ MHOXUTeNeH Jlarpan)ka HaWTH yCIOBHBIN 3KCTpeMyM (DYHKIIUU TIpH 3a-
JIAHHBIX TOTIOJHUTEIbHBIX YCIOBUSIX
f(x,y)=(x+3)*+(y+1)° mpu ycnosuu y-2x-1=0;
na dom  f(xy)=(x+15)°+(y+1)° nupu ycnouu x?+y?-5=0.
Pemmts 3amauu [JI1, ¢.510]:
9.93,9.98 Ha 0om 9.99, 9.100.
Ilpaxmuuyeckoe 3ansamue 4
1. IlpoBepka 1oMallHero 3a/1aHusl.
2. [loBTOpeHue onpeaeieHnii OCHOBHBIX TOHATUN TEMBI.

3. BeruncauTh ABOMHBIC HHTETPAIIBI ” f(x,y)dxdy nmo o6nactu G, 3ananHoi rpaHunaMu J
G

a) f(ey)=xy, J={(xy):y=0,y=x x=1};

6) f(xy)=x+y% I={(xy):y=xy=x};

na dom f(X,y)=x-y, G(x,y) - peyrounsuuk ¢ Bepmunamu (1,1), (4,1), (4,4).
Pemmts 3amaun [J11, ¢.643, 644]:
11.159 Ha 0oMm 11.160.

Ilpakmuueckoe 3anamue 5
1. IlpoBepka romaliHero 3aj1aHusl.
2. IloBTOpeHue ornpeieNeHuil OCHOBHBIX MOHATUN TEMBI.
3. C moMo1mIpI0 ABOHHOTO MHTErpasia HAMTH TUTOMIA/lb, OTPAHMYEHHYIO CIEAYIOIIMMU KPHUBBIMU:

xy=1, Xx+y=2,5; Ha dom y2 =2x+1, y2 =-2x+1.
Permuth 3a1a4n ¢ MOMOIIbIO 1BOMHOrO MHTerpana [JI1, ¢.622, 630]:
11.56a.¢ Ha oom 11.62, 11.68.

4. Haiitn o0beM IWIMHAPOUA, OCHOBaHWE KOTOPOT0 HaXOAUTCs Ha riockoctu X0y u umeer
rpanuity J, a BeicoTa omnpezensercs gpynkimeit h(x,y)
J={(xy):y=0,y=x,x=x/2}; h(x,y)=sin x
Ha 0om J={(x,y):y=0,y=x,x=7x/2}; h(x,y)=sin x+siny
IIpaxkmuueckoe 3anamue 6
1. IlpoBepka 1oMalHero 3ajiaHusl.
2. IloBTOpeHUe orpeieIeHuil OCHOBHBIX MOHSATUN TEMBI.
3. Pemuth 3amaun Ha mpuMeHeHHE QYHKIIUI HECKOJIBKUX IMEPEMEHHBIX B SKOHOMUYECKHX 3a]1a-
qax
[JI1, ¢.518, 519]:
9.113, 9.114, 9.116
na oom 9.115, 9.117, 9.118, 9.120
Ipakmuueckoe 3auamue 7
1. IlpoBepka tomMalliHero 3aJlaHusi ¥ KOHTPOJIBHBIX padoT.
KonTtpoabHnas pabora.
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3anaua 1. MccnenoBars (yHKIIMK Ha SKCTPEMYM

Bapmuanr 1

2=xy*(2-x—-Y)

Bapuanr 6

z=xXy*(1-x-y)

Bapuanr 2

2=Xy (L= x+Y)

Bapuanr 7

z=x2y*(1-2x-1Y)

Bapuant 3 Bapuanr 8
y y
z=e?(x*+Y) z=e2(x* - )
Bapuanr 4 Bapuant 9
z=e"(y* - 2x) z=e"(y* +2x)
Bapuanr 5 Bapuanr 10
z=xy—In(x+y) Z=—xy—In(x-1y)

3anaua 2. BeruncauTh JBOWHBIE HHTErPAIbI ” f (X, y)dxdy no obnactu G, 3a1aHHOM ypaBHe-

G
HUSMY TPaHUIL

Bapuanr 1

Hexydxdy,
G

yx=1 y=0, x=2, x=3

Bapuanr 6

JJ e+ fy)dxay,

y=x y=4x* x=2

Bapuanr 2

”sin( X—y)dxdy,

G
y=X,y=2X,X=rx

Bapuant 7

H(x + y)dx dy,

G

X=Y, X+y=x/2, y=0

Bapuant 3

I I xyZdx dy,

G

x=0,y=0,y=1-x

Bapuant 8

1
Lj =y Y

x=1 x=2, y=3, y=4

Bapuanr 4

”sin( 2X + y)dx dy,

G

y=X, x+y=x/4,y=0

BapuanTt 9

H (3yx? = 2x)dx dy,

G

x=0, x=1, y=1 y=2

Bapuanr 5

[[ xedxdy,
G

x=0, x=1 y=-1 y=0

Bapuant 10
y
IG j —dX xdy,

Xx=1 x=e, y=4, y=6

4.3. OtileHOYHBIC CPEICTBA IS MPOMEXKYTOYHON aTTEeCTaIlHH.
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4.3.1. TlepeueHb KOMNETEHIIMHA C yKa3aHWEM 3TaroB MX (OPMUPOBAHHUS B MPOIECCE
OCBOCHMS 00pa3zoBaTeIbHOM mporpamMmsbl. [lokasarenu u KpUTEpUn OLICHUBAHMS KOMIIETCHIIUHI €
y4eTOM 3Tana Ux GopMHUpPOBaHUS

b1.5.08.01 Jluneiinas aaredpa

Kon Koxa »rana ocBo-
HaumenoBanue HaumeHoBaHue 3Tana ocBoe-
KOMIIeTeH- eHUsl KOMIIeTeH-
KOMIIeTeHIIUH HHUSI KOMIIETEeHI[UH
MU HH
OIIK-2 cnocobHocTh HaxomuTh | OIIK-2.1 CriocoOHOCTh aHANM3UPOBAThH
OpraHU3alMOHHO- U BBIOMpATh OpraHU3aIMOH-
yIpaBJIeHYECKUE perie- HO-yTpaBJIEHYECKUE  pelle-
HUSI, OLICHUBATh PE3YJIb- HUSL HA OCHOBE 3KOHOMHKO-
TaTHI U MTOCIICICTBUS MaTeMaTHYEeCKUX METOJIOB M
HPUHSITOTO yIpaBJIeHYe- MoeeH.

CKOI'O peIIeHUs U TOTOB-
HOCTb HECTH 3a HHUX OT-
BETCTBEHHOCTH C ITO3HU-
M conMaabHOM 3HAYH-
MOCTH TPUHUMAEMBIX

pelIeHn
9Tan ocBoeHHUA .
IToxa3aTeab OlleHUBAHUA Kpurepuii ouennBanus
KOMIIETEHI[HH
OIlK-2.1 Omnpenensier Tunel opranu3anu- | [loaHO U apryMeHTHPOBAHHO
CnocoOHOCTh aHATU3H- OHHO - YIPABJICHYECKUX pellie- OTpeIeJICHbI TUITHI OpraHu3a-
pOBaTh U BHIOMpATH Opra- | HUM. [IUOHHOTO yMPABJICHYECKOTO
HU3AIMOHHO- Omnpenenser METOABI M MOAETH peueHus.
yIOpaBlIeHYECKHE pellie- NPUHSTHSE OPraHU3aIMOHHO- Omnpenenensl aIeKBaTHBIE CH-
HHS HA OCHOBE DKOHOMH- | yIIPABJICHYECKHUX PEIICHHIMA Tyaluu, METO/Ibl OpraHu3alu-
KO-MaTeMaTHYECKUX MO- OHHO-YIPaBJICHYECKUX pellie-
nenei HUH.
b1.5.08.02 MaremaTnyecKnii aHaJIN3
Kon HaumenoBanue Koa sTana ocBoe- HaumenoBaHue 3Tamna
KOMIIe- KoMmnerenuun HHUS KOMIIETEeHI[HH OCBOEHHSI KOMIIeTeHIIUH
TEHIUH
OIIK-2 Cnocobnocth HaxonuTh op- | OIIK-2.1 CriocoOHOCTh aHATTU3UPO-
raHU3aIlMOHHO- BaTh W BHIOMpATh OpraHu3a-
YIPABJICHUYECKUE PEIICHNUS, LUOHHO-YIIPaBJIECHYECKUE
OIICHUBATH PE3YIbTAThI U peleHus: Ha OCHOBE KOHO-
MOCJIEICTBUS IPUHATOTO MHKO-MaTeMaTHUCCKHX Me-
YIIPaBJICHYECKOTO PEIICHHS TOJIOB M MOJIEJIEH
M TOTOBHOCTH HecTH 32 HUX | OIIK-2.2 CnocoOHOCTh OIICHUBATh I10-
OTBETCTBEHHOCTE C MO3H- CJIC/ICTBHS YIIPABIICHUECKUX
Ui coUajJIbLHOM 3HAUUMO- PELIEHNI C TO3ULIUI COLU-
CTH IPUHUMAEMBIX pellle- aJLHOM 3HAYMMOCTH, HC-
HUI MOJIb3Ysl MAaTEMaTUYECKHE
METOIbI U MOJIEITH

JTan ocBOCHHUSA .
Iloka3aTesb OLleHMBAHUA Kpurepuii ouennBanus
KOMIIETCHIIM U
OIIK-2.1 Omnpenensietr Tunel opranu3anu- | I[lomHO U apryMeHTHPOBaHHO

39




JTamn 0CBOCHUs! .
IMoka3zareab oueHUBAHUS Kpurepuii oueHuBanust

KOMIIeTEeHIIUH
CrocoOHOCTh  aHANM3H- | OHHO-YIIPABICHUYECKUX PeIIe- OIIpe/ie/IEHbl TUIIBI OpraHu3a-
poBaTh U BBIOMpPATH Opra- | HUM. LUOHHOTO YNPAaBJIEHYECKOIO
HU3ALUOHHO- Omnpenensier METOIbI U MOAEIU | PELIEHUS.
YIpaBJI€HUYECKUE  pelle- | MPUHITHS OpraHU3aluOHHO- Ornpenernensl aIeKBaTHBIE CU-
HUSl Ha OCHOBE SKOHOMM- | YIIPaBJIEHUYECKUX PELICHUN TyalMy METO/Ibl OpraHu3alln-
KO-MaTE€MaTUYeCKUX Me- OHHO-YIIPaBJICHYECKUX peLie-
TOJOB U MOJIEJIEN HHI
OIIK-2.2 OueHuBaeT NocneACTBUS Opra- Bcectoponne oreHeHbl Mo-
CnocoOHOCTh OLIEHMBATh | HU3ALMOHHO-YIIPaBICHYECKUX CJIe/ICTBHS pa3INYHBIX
IIOCJIC/ICTBHSL  YIPABJIICH- | PEILICHUM C IO3ULUI COLIUAIIb- YIPABJICHYECKUX PELICHUN
YECKHUX PEUIEHUH C MO3HU- | HOW 3HAYUMOCTHU B pa3lIMYHBIX CHUTyaUUsAX
UHU COLIMAJIbHOM 3HAYM- npodeccuoHabHON  Jies-
MOCTH, HCIOJb3ysl Mare- TEJIbHOCTH
MaTHYECKHE METOJbl U
MOJIeNIU

Bonpocel u 3aganns K KOHTPoJbHOH padoTe b1.5.08.03(K)
no moayaw b1.b.08 «MartemaTuka»

OOparHast MaTpHlla U ee HaXO0XKJCHHE.
CBoiicTBa onpeaenuTeNIe.
Panr matpuiisl. CiocoObl BEIYMCIEHHS paHra MaTPULIBI.
Ycnoeue Kponekepa-Kamnemnm cCOBMECTHMOCTH CHUCTEMBI JHMHEHHBIX ayreOpande-
CKUX YpaBHEHHU.

5. 3amuch U pelleHue CUCTEMbI JIMHEWHBIX alre0panyecKkux ypaBHEHUI B MaTpUYHOM
Buje. Pemienne cucteMsl JMHEHHBIX anreOpandyeckux ypaBHEHHH.

6. OcHOBHBIE CBOWCTBA (DYHKIIUH.

7. Tlpenen uucinoBoi mocienoBaTeabHOCTH. [Ipu3Haku cymiecTBOBaHMS Mpezena Io-
CJIEI0BATEILHOCTH.

8. HenpepbBHOCTh QyHKIMU JIeHCTBUTENBHON MepeMeHHO B Touke. CBoiicTBa QyHK-
L[UH, HETIPEPHIBHBIX B TOUKE.

9. [IIpousBoaHas pyHKUMU U JuddepeHIa.

10. Toukm skcTpemyma. HeoOxommmoe U TOCTaTOYHOE YCIIOBHE JIOKAJTHHOTO IKCTPEMY-
Ma GYHKIUH.

11. Brimykiocte ¥ Touku neperuda ¢pyHkuuu. HeoOxoaumoe u 10CTaTOUYHOE YCIIOBUE
neperu6a QyHKIUH.

12. HaxoxaeHue acHMITOT (DYHKIIHH.

IIpumepHbIe 3a124u

3agaua 1. 3anucarh cucTeMy YpaBHEHUI B MaTPUUHOM BHJIE€ U PELIUTh €€ KaK MaTpuy-

HOE YpaBHEHHE.

el A

Bapuant 1 Bapwuanr 2 Bapwuanr 3
2X; =X, + X3 =0 Xp +2X, +2X5 =2 3X; + X, = X3 =3
X +2X, + X3 =4 3X; — X, + X3 =-3 Xg +2X, —X3 =2
3X; — Xy +2X5 =2 2X; +2Xy — X3 =95 4%, +3X, —2X5 =2
Bapuant 4 Bapuant 5 BapuanT 6
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3X; =X, +2X; =7 2% — X, +2X3 =1 2X, —3X, + X3 =5
X, +2X, =X, =2 3% +2X, — X3 =9 X, +4X, — X3 =-3
2%, —3X, +5%; =11 Xy —4X, +3X3 =—5 3X, +2X, +3%; =1

Bapuant 7 Bapuanr 8 Bapuanr 9
X, — 2%y +2X3 =—1 X —3X, + X3 =6 — 4%, +5X, +2X3 =12
Bapuant 10

3agaua 2. MccnenoBath QyHKIUIO U IOCTPOUTH TpaduK.

Bapuant 1 Bapuanr 6
2
y = 2’(2 y=X°+2/-X
1+ X
Bapuanr 2 Bapuanr 7
2 42X —x2
y=Xxe y=/xe™
Bapuant 3 Bapuanr 8
Jx :
y=—-— y = Xe*
1+ X
Bapmuanr 4 Bapuant 9
y=In(x+-/x*+1) y=_1t
1-¢”
Bapuanr 5 BapuanTt 10
2
= X~/ 1+ X -
’ y=x(1-x)

Bonpocs! k 3k3aMeHy 110 AUCHHUILINHE

b1.5.08.01 JIuneiinas aareopa
Martpulibl 1 OCHOBHBIE ONIEPALIUY HaJl HUMHU.
Bunsl matpun. I'eomerprueckas HHTEpIpETALMS BEKTOPOB.
YMHOXEHUE MaTpHIl.
Onpenenurenu MaTpull BTOPOTO U TPETHETO MOPSIIKA.
OOparHas MaTpHIla ¥ €€ HaXOXKJICHUE.
CBolicTBa OnpeaenuTeNeH.

oL E
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7. DneMeHTapHbIE TPeoOpa3oBaHUs CTPOK M CTOJOIMOB Marpuilbl. VX ucmoib30BaHUE
MIPY HAXOXKICHUH OTPECIIUTEICH.

8. Panr marpuisl. CriocoObl BHIYMCICHUS paHTa MaTPHUIIBL.

9. Ycnosue Kponekepa-Kamnemm cCOBMECTHMOCTH CHCTEMBI JIMHEHHBIX alreOpanvdecKux
YpaBHEHUH.

10.  3amuch W pelnieHue CUCTEMBbl JUHEWHBIX anreOpanyecKuX ypaBHEHHH B MaTpHy-
HOM BH/IE.

11. Pemienne cucrembl TMHEHHBIX anreOpandeckux ypaBHeHH MmeTo1oM ["aycca.

12.  Brruucnenue oOpaTHOM MaTpuIlbl MeTo10M ["aycca.

13. CucTembl IMHEHHBIX OJHOPOJHBIX YpaBHEHHIA; CBOMCTBA, PyHIaMEHTAIBLHOE pe-
HICHHUE.

14.  OOwiee peuieHHe CHCTEMBI JIMHEHHBIX anreOpanyecKuX ypaBHEHUH; CBOOOHBIE
HEU3BECTHBIE, 0a3UCHBIC PEILICHUSI.

15. Mopenp MHOroOTpaciaeBO 3KOHOMUKY JIeOHThEBA.

16.  JluneliHOE MPOCTPAHCTRO.

17.  Jluneiinas 3aBUCMMOCTH U HE3aBUCUMOCTH BEKTOPOB. CIIOCOOBI ONpe/IeICHHUS.

18.  baszuc nuHeliHOTO MpocTpaHCcTBa. Pa3MepHOCTh TMHEHHOTO MPOCTPAHCTBA.

19.  TlIpeoGpa3oBaHue KOOPIUHAT MPHU NIEPEX0JIe K HOBOMY Oazucy

20.  CkanspHOE€ IPOU3BEICHUE BEKTOPOB. YTOI MEXKIY BEKTOpaMHU.

21.  OproHopMupOBaHHBII 6a3zuc. EBKINIOBO MPOCTPaHCTBO.

22.  Jlunetinbie mpeoOpa3oBanus. CBOWMCTBA.

23.  HaxokaeHue MaTpuIlbl JUHEHHOTO TPeoOpa3oBaHusl.

24.  Panr u nedekT IMHEHHOTO MpeoOpa3oBaHMs

25.  Omnpeznenenne, TeOMETpUUYECKasi HHTEPIIPETAUS U (POPMBI 3aIMCH KOMIUIEKCHBIX
qrcel.

26. Onepanuu HaJ KOMIIEKCHBIMU YU CIIAMHU.

27.  CoOcTBeHHbIE 3HaUEHUS U COOCTBEHHBIE BEKTOPHI MATPHUI], CBONCTBA COOCTBEH-
HBIX BEKTOPOB.

28.  JluneitHas Mojenb 0OMeHa.

29.  IlonsaTtue xkBagpaTuyHON GopMbI. MaTprdHas 3amHCh.

30.  KanoHuyeckuii BUJ KBaJpaTUIHON GOPMBI.

31.  IlonmoXUTETHHO M OTPHUIIATEIHHO OMPE/eTICHHBIE KBAIPATUIHBIE (POPMEI.

32.  Kpurepuii CunbBectpa.

33.  VYpaBHeHHs NPSAMOH B IByXMEPHOM MTPOCTPAHCTBE.

34.  VYpaBHeHUs NPSAMOH B TPEXMEPHOM IIPOCTPAHCTBE.

35.  YpaBHEHUS IJIOCKOCTH B TPEXMEPHOM IPOCTPAHCTBE.

36.  Yrabl MeXAy IIOCKOCTSIMH U IIPSIMBIMH.

37.  YcrnoBwus nMapajuieIbHOCTH U TMEPIICHINKYIISIPHOCTH.

38.  Kpussle BTOporo nopsijika. OKpy>KHOCTb.

39.  KpuBsie BTOPOTo MOPsAKA. DILTUTICHL.

40.  Kpussle BTOpOro nopsjaka. [ 'unep6osmsl.

41. IToanpocTtpancTsa. IIpsiMbie U THIIEPIIIOCKOCTH B INHEWHOM MTPOCTPAHCTBE.

Bomnpocsl k 3x3ameny (1 cemecTp) no iucuuniinxe
b1.5.08.02 MaTtemaTu4yeckuii anajau3

1. Bricka3bIBaHUS U OCHOBHBIE OTNlepalui HaJl HUMH. TabIuIlbl HCTUHHOCTH.

2. DKBMBAJICHTHBIEC BBICKA3bIBAaHUS U JIOTMUYECKHE 3aKOHBI.

3. OmHOMECTHBIE TPENINKATHI: OCHOBHBIE MOHSTHS, HCIIOJIB30BaHHE KBAaHTOPOB OOIIHO-
CTHU U CYILLIECTBOBAHMS.

4. JIByXMeCTHBIE MTPeIUKaThl: OCHOBHBIE MMOHATHS, UCIIOIb30BaHHE KBAHTOPOB OOIIHOCTH
U CYyILLIECTBOBAHMUS.

5. MHoecTBa 1 OCHOBHBIE ornepaiuu HaJl HuMH. [{narpammsl Benna.
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6. IIpsamoe (nexapTOBO) MPOU3BEICHUE MHOMKECTB.

7. bunapusie otHomenusa. OOpatHoe oTHomeHue. ['padudeckoe npeacraBaeHrue OMHAp-
HBIX OTHOILIEHUH.

8. OtHomieHusi SkBUBaJIeHTHOCTU. CBoiicTBa OTHOMIEHWH. Pa30meHHs MHOXXECTB Ha
KJIACCBI.

9. Ornomenus nopsiaka. CBOMCTBa OTHOIICHUH.

10.  OroOpakeHus U UX OCHOBHBIC CBOMCTBA. Buabl 0TOOpakeHUIA.

11. [TonsiTve 1 ciocoObI 3aJaHKsI YUUCIOBOM MOCIE10BATEILHOCTH.

12. [TonsiTne nEeWCTBUTENBHON (QYHKIIUU JEHUCTBUTENBHOM nIepeMeHHo. CriocoObl 3a-
naaus Gyskyd. I'paduk GyHKmm.

13.  CioxHas ¥ B3auMHO OOpaTHbBIC (DYHKITHH.

14.  OcnoBuble cBoicTBa (pyHKUUi. [IpuMeps! QyHKINH, UCIOIB3YyEMbIX B SKOHOMH-
Ke.

15. [Ipenen yncnoBol nocieaoBaTenbHOCTU. [Ipu3HaKku cyniecTBoBaHUA Npeaena mo-
CJIEIOBATEIbHOCTH.

16. OcHOBHBIE CBOMCTBA CXOSALINXCS MTOCIEA0BATEIHLHOCTEH.

17. [Tpenen GpyHkuryu B 6ECKOHEUYHOCTH U B TOUKE.

18.  HempepwsiBHOCTh (PyHKIMH JEHCTBUTENLHOW NEepeMEeHHOH B Touke. CBoiicTBa
GbyHKIUI, HeTIPEPhIBHBIX B TOUKE.

19.  HemnpepsiBHOCTh (YHKIMHU JIEHCTBUTENBHON MEepeMEeHHOM Ha oTpe3ke. CBoiicTBa
GbyHKIUI, HETIPEPhIBHBIX HA OTPE3KE.

20.  JIBa 3ameuaTelIbHBIX IIpeaera.

21.  IlpousBognast pyHkumu u auddepeHuna.

22.  IlpousBonnsie U nudGepeHIaIbl BBICIINX MOPSIKOB.

23.  T'eomerpuueckuii ¥ GU3HUECKHUI CMBICT IPOU3BOAHON U quddepeHmana.

24.  IlpaBuna nuddepeHIupoBaHusS CyMM, TPOU3BEICHHS 1 YaCTHOTO GyHKuui. [1po-
U3BOJHAS CIIOKHOM 1 0OpaTHOW (QYHKITHA.

25.  Teopemsr depma, Posuts, Jlarpamka.

26.  Teopema Komuu. [Ipasusno Jlonurans.

27.  Touxu skcTpemyma. HeoOxommmoe M TOCTaTOYHOE YCIIOBHE JIOKATHHOTO SKCTPE-
MyMa (YHKILHH.

28.  BrmykiocTs u Toukd nepernda Gpyskinuu. Heo0xoanMoe u JOCTaTOYHOE YCIIOBHE
neperu6a QyHKIUH.

29.  HaxoxaeHue acHMITOT (GYHKIIWH.

30.  VYpaBHeHMe KacaTeIbHOW U HOpMalU K rpaduKy QyHKIMH B 3aJJaHHOM TOUKe.

Bonpocsl k 3x3ameny (2 cemectp)

[TepBooOpazHas GyHKIMHU U HEOTIPEIeIeHHbI UHTErpaJl.
CBoiicTBa HEONPEAEIEHHOTO HHTETPANA.
OCHOBHBIE METO/1bl UHTETPUPOBAHHUS.
WHTerpupoBaHme panuoHaIbHBIX Jpo0ei.
[ToHsiTHE ONPEETICHHOTO UHTETpala.
CBoliCTBa ONPENEIECHHOTO UHTETpaa.
OnpeneneHHbI HHTETpall KaK (YHKIMS BEPXHETO Mpe/ena.
®opmyna Herotona-JleitOHuma.
HecoOcTBeHHbIe MHTErpanbl ¢ OECKOHEUHBIMU TpejaeiaMu. [Ipu3Haku CXOJUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

10.  HecoOcTBeHHBIE HHTETPAIBI OT HEOrpaHUUYEHHBIX (yHKUMH. [Ipu3Haku cxonumo-
CTH HECOOCTBEHHBIX HHTETPAJIOB.

11.  T'eomeTrpuyeckue MPUIOKEHUS ONPEAEICHHOTO HHTETpaa.

12.  IlpumeHeHHE ONpenesIeHHOr0 HHTErpaia B S)KOHOMUYECKHX 3a/1a4ax.

13.  TlousTHe yncnoBoro psaa. OCHOBHbIE CBOMCTBA PSI0B.

CoNoO~WNE
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14. [IpusHaku cpaBHEHMsI JJI MCCICIOBAHUS CXOJAMMOCTH YHCIOBBIX PSIOB C IOJIO-
SKUTEJILHBIMA YWIEHAMH.

15.  Heobxoaumblil mpu3HaK cXoauMOCTU psana. [Ipu3Haku cxoauMocTu psaoB C He-
OTPULATENIbHBIMU YJIEHAMHU.

16.  AOcosoTHas U yCIOBHAs CXOJMMOCTh 3HAKOMIEPEMEHHBIX PSJIOB.

17. [Tpu3nak cxoqumocty JIeHOHUIA 1S 3HAKOYEPEAYIOMIETOCS PSIa.

18.  TlousaTus ¢hyHKIHMOHATIBHOTO psifa. PABHOMEPHO cXOASIIIUECS PSIIbI.

19.  CoiicTBa paBHOMEPHO CXOMASAIINXCS PSIOB.

20. Crenennbie psabl. CBONCTBA CTENEHHBIX PSAIOB.

21.  Crenennsle psabl. Teopema Abens. Paanyc cXoaMMOCTH CTETIEHHOTO Psiza.

22. Psim Maknopena.
23.  Psap Teiinopa.
24.  Pap Oypse.

25.  ITlonarue QyHKIMH HECKOIBKUX MEPEMEHHBIX, MPEAeN U HENPEephIBHOCTH (PYHK-
1.

26.  YacTHple MPOU3BOJHBIC TEPBOTO IMOPSAIKA U TONHBIA nuddepeHran GyHKIHNA
HECKOJIbKUX NEPEMEHHBIX.

27.  Tlpow3BomHasl 11O HAMPABICHUIO, TPAUCHT (YHKIIHH.

28.  DOkcrpeMyMbl (YHKIMM MHOTUX I€PEMEHHBIX, HEOOXOJMMOE U JOCTaTOYHOE
YCIIOBHE IKCTPEMyMa.

29.  VYcnoBHbI 3kcTpeMyM. HaxoxeHue yciIoBHOTO SKCTpeMyMa METOJIOM MHOXKH-
tesnen Jlarpanxa.

30.  Kparnsle unterpansl. CBeieHUEe KpaTHOI'O MHTErpaia K IOBTOPHOMY.

31. I'eomeTpuyeckas HHTEpIIpeTalus JBOMHOTO UHTErpaa.

32.  Hcnonb3oBaHue (yHKIHMH HECKOJBKHUX MEPEMEHHBIX B SKOHOMHYECKUX IPHIIO-
KEHHSX.

IkaJa oneHUBaHUA
b1.5.08.01 JInneiinas aareopa
B51.5.08.02 MaremaTu4ecKuii aHAJIU3

OreHka 3HaHUN, YMEHHUH, HABBIKOB MPOBOJUTCS HAa OCHOBE OAJUTbHO-PEHTHHTOBOW CH-
crembl: 30% u3 100% (uwnm 30 Gamnos u3 100) - BKJIag B UTOTOBYIO OLICHKY IO pe3yJbTaTaM
POMEXKYTOUHOH aTTecTaliu.

IIpu oueHuBaHMM OTBETa OOYYAIOLIErocs B XOA€ MPOMEXKYTOUHOM aTTeCcTalMM MOKHO
ONMPATHCS Ha CIEAYIOUINE KPUTEPHH:

bajubr Kputepuii olieHKH

26-30 | OOyuarommiicsi MOKa3bIBaeT BEICOKU YPOBEHb KOMIIETEHTHOCTH, 3HAHHS TPOTPaMM-
HOTr'0 MaTepuala, ydeOHOM, Nepruoandeckoil 1 MoHOrpauIecKoi IUTepaTyphl, 3aK0-
HOJIaTeNbCTBA U MPAKTUKHU €r0 MPHUMEHEHUS, PACKPHIBAET HE TOJIbKO OCHOBHBIE I1O-
HATHSI, HO M aHAIM3UPYET UX C TOYKU 3pPEHUs pa3n4HbIX aBTOpoB. OOywaromuiics
MOKA3bIBAET HE TOJIbKO BBICOKUN YPOBEHb TEOPETUUYECKUX 3HAHUMU, HO U BUJIUT MEXK-
JTUCHUIUITMHApHBIE CcBs3U. [IpodeccroHanbHO, TPaMOTHO, MOCIEA0BATEIbHO, XOPO-
IIMM SI3bIKOM YETKO M3JIaraeT MaTepuai, apryMEeHTUPOBAHHO (POPMYJIHUPYET BHIBOJIBI.
3HaeT B paMKax TpeOOBaHMI K HamNpaBJICHUIO M MPO(UIIO MOATOTOBKH 3aKOHOJA-
TeIbHO-HOPMATUBHYIO M MpakTUyeckyro 6a3y. Ha Bompocsl oTBeuaeT KpaTko, apry-
MEHTHUPOBAHO, YBEPEHHO, 110 CYHIECTBY.

16-25 OOyuaromuiics MoKa3bIBaeT JOCTATOYHBIN YpPOBEHb KOMIETEHTHOCTH, 3HaHUS MaTe-
pHAJIOB 3aHIATUN, Y4€OHOM 1 METOAMYECKON JTUTepaTyphl, 3aKOHOJATEILCTBA U MPaK-
THUKU €r0 NMPUMEHEHHs. YBEPEHHO U MPO(eCcCHOHATBHO, TPAMOTHBIM SI3BIKOM, SICHO,
YEeTKO W TOHSTHO H3JIaraeT COCTOSHHE M CyTh BOIpoca. 3HAaeT HOPMAaTHBHO-
3aKOHOJATEIbHYIO U MPaKTUYECKYI0 0a3y, HO IPU OTBETE JOMYCKAET HECYIIECTBEH-
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HbIe TTOrpermHocTH. O0yJaromuiics MOKa3bIBAET TOCTATOYHBIN YPOBEHb Mpodeccro-
HaJIbHBIX 3HaHWM, CBOOOIHO OMEepUpyeT MOHATUSMHU, METOJAMHU OLIEHKH MPUHSATHSI
pELIECHUI, UMEET MPEICTABIECHUE: O MEXKIUCUUIUIMHAPHBIX CBA34X, YBS3bIBAET 3HA-
HUsI, TIOJIyYEHHbIC IIPU U3YYEHHUU PA3IUYHBIX JUCUMUILIMH, YMEET aHaJIU3UpOBaATh
MPaKTUYECKHE CUTYAIlMH, HO JIONYCKAET HEKOTOpPbIe NOrpemHocTi. OTBET NOCTPOEH
JIOTUYHO, MaTepuall U3JIaraeTcs XOpOILIUM S3BIKOM, MpPHUBIIEKaeTCd MH()OPMATUBHBIN
Y WUTKOCTPUPOBAHHBIN MaTEpHUal, HO IPU OTBETE JOMYCKAET HEKOTOPHIE MOTPEIIHO-
ctu. Bonpockl He BBI3bIBAIOT CYLIECTBEHHBIX 3aTPYAHEHUM.

6-15

OOyuaromuiicst MOKa3bIBa€T JOCTATOYHbIE 3HAHUSI MAaTEPUAIIOB 3aHATHUI, HO NPH OT-
BETE OTCYTCTBYET AOJDKHAs CBS3b MEXKIY aHAIM30M, apryMEHTalUed W BBIBOJAMM.
Ha nocraBneHHbIE WiIeHaMU KOMHUCCUU BOIIPOCHI OTBEYAET HEYBEPEHHO, JOITYCKAET
norpemHocTi. O0yyaromuics BiIaieeT NPaKTUIeCKUMU HABbIKAMU, IIPUBJIEKAET WJI-
JIOCTPATUBHBIN MaTepHai, HO YyBCTBYET ceOs HEYBEPEHHO MPH aHATN3€ MEXKIUCIIH-
IUIMHAPHBIX CBs3ed. B oTBeTe HE Beerna NpucyTCTBYET JIOTUKA, APIYMEHTHI IIPUBJIE-
KalOTCsl HEJJOCTaTOYHO Beckue. Ha mocTtaBieHHbIE BOIIPOCH 3aTPYyIHSAETCS C OTBETa-
MM, [TOKa3bIBAET HEJOCTATOYHO ITYOOKUE 3HAHMUS.

0-5

OOyuaronuiics TOKa3bIBaeT clladble 3HAHUS MAaTEPUAIIOB 3aHATUH, yueOHOI IuTepa-
Typbl, 3aKOHOJATEIbCTBA U INPAKTUKHU €r0 NPUMEHEHMS, HU3KUI ypOBEHb KOMIIE-
TEHTHOCTH, HEYBEPEHHOE H3JIOKeHHE Bompoca. OOyJaromuiics MoKa3bIBaeT CIalbIi
yYPOBEHb NMPO(HECCHOHANIbHBIX 3HAHUMH, 3aTPyAHACTCS NIPH aHAIM3€ NPAKTUUYECKUX CHU-
Tyauui. He MOXXeT npuBeCcTH IpUMEpHI U3 peanbHON npakTuku. HeyBepeHHO u 50-
TMYECKHM HEMOCJIEN0BAaTENbHO M3y1aracT martepuan. HempaBuiabHO OTBEUaeT Ha BO-
IIPOCHI WM 3aTPYIHSAETCS C OTBETOM.

LIxana nepesoda uz MHO200ALNbHOU CUCTIEMbI 8 MPAOUYUOHHYIO!

— oOyuaromeMycs BBICTABJISIETCSl OLIEHKA «HEYOBICTBOPUTEIBHOY» €CITU 00yJaroIIHiAcs
Habpas menee 50 6amios,
— OIICHKA «YJOBJCTBOPUTEILHO» BBICTABIIACTCS TPU YCJIOBUH, €CIH OOYYaroONIHiACs

Habpas oT

50 o 65 G6annos;

— OIIEHKA «XOPOIII0» BBICTABIISIETCS MIPH YCIOBHUH, €CIIH 00ydJaromuiics Habpai ot 66 mo
75 Gamios;

— OIIEHKa OTJINYHO» BBICTABJISIETCS IPU YCIOBUHU, €CIIU 00ydarouuiicst Habpai ot 76 1o
100 6ansnos.

100 GannoB BBICTaBISIETCS MPHU YCIOBUU BBIIIOJIHEHUSI BCEX TpeOOBaHMI, a Takke Mpu
00513aTeIbHOM TPOSIBICHUH TBOPYECKOTO OTHOUIEHUS K MpPEIMETy, YMEHMHM HaXOAUTh OpPHUIU-
HaJIbHBIC, HE COJIepIKaIrecs B ydeOHUKaX OTBETH, yMEHUU paboTaTh ¢ HCTOYHUKAMH, KOTOpPHIC
coJiepKaTcs JIOTOJIHUTENIbHON JINTepaType K Kypcy, YMEHUU COEMHATh 3HaHUS, OJyYEHHbIE B
JTAHHOM KYypC€ CO 3HAaHUSIMH JPYTUX JUCIUTUINH.

[Ikana ouenuBanus no b1.5.08 Moay.ro «McTropus» (HanucaHue KOHTPOJIbHOW paboTHI).
OneHka 3HaHUN, YMEHUN, HABBIKOB NMPOBOJUTCS Ha OCHOBE OaJNIbHO-PEHTHHTOBOM CH-
crembl: 40% u3 100% (wnm 40 6amnos u3 100) - BKJIag B UTOTOBYIO OIICHKY IO pe3yJbTaTam
npomexyrounoit arrectanuu 1Mo b1.5.08.03(K) KoutpoabHas padora mo moayiar «Marema-
Tikay; 60% u3 100% (umu 60 6amioB u3 100) — BkIaa mo pe3yiabTaTaM MPOMEKYTOYHBIX aTTe-
craruit o auctummnHaM Moy (B1.65.08.01 JIuneiinast anreopa, b1.5.08.02 Matemaruue-
CKHil aHAIN3).
[Ipu onieHMBaHNM KOHTPOJILHOM pabOThl 00yUaIoIIErocs B Xo/ie MPOMEKYyTOUYHOU aTTe-

CTaluu I10

b1.5.08 Moay.Jro «MaTteMaTHKa» MOKHO OMMPAThCs Ha CIEAYIOIUE KPUTEPUH:

baJjuibl ‘

Kpurepuii oueHku
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30-45 [TokazaHo cBOOOAHOE BiaJCHHE MAaTEPUATIOM TEMbl KOHTPOJIBHOW pabOThI; IPaMOTHO
M3JI0KEHBI TEOPETUYECKUE TIOJIOKEHUS M Pa300p MPAKTHYECKOTO OIBITAa TEMBI KOH-
TPOJILHOM PabOThI; MOJHOCTHIO PACKPBITHI TEOPETUUCCKUE U MPAKTUUCCKUE ACTICKTHI
TEeMbl KOHTPOJIHON paOoThl; MOKa3aHbI IIyOOKHE 3HAHHS 3aKOHOB U TEOpPEM; IpU
HaIMMCAaHUM KOHTPOJIbHOM PalOOTHI JIOTMYHO M TOCIENOBATEILHO M3JIaraeTcsl TeMa
BBIOPAaHHOTO MCCIIECAOBAHUSL.

20-29  |Ilokazano 0a30BO€ 3HAHUE TEOPETHUECKUX M IMPAKTHUYECKUX BOIPOCOB TEMBI KOH-
TPOJILHOM pabOTHI; PACKPHITHI TEOPETUYECKUE M MPAKTHYECKHE ACTIEKTHI TeMbI KOH-
TPOJIBHOM PabOTHI; MPU HANMCAHWU KOHTPOJIBHOM PabOThI CBOOOIHO HCIIOIB3YETCS
ydeOHast 1 METOANYEeCcKas IUTePaTypa, TECOPEMBI

10-19 [ToxazaHO HEOCTATOYHOE 3HAHME TEOPETUUYECKUX U MPAKTUYECKUX BOIPOCOB TEMBI
KOHTPOJIbHOW paOoThl; MPU HANHUCAHUM KOHTPOJIBHOM PabOThI HENOCIEI0BATEIbHO
U3JI0KEHA TEMA U HE BCET/A MPUCYTCTBYET JIOTUKA, apTyMEHThI IPUBIIEKAIOTCS HEJO0-
CTaTOYHO BECKHE; OTCYTCTBYET JIOJDKHAs CBSI3b MEXAY aHAJIM30M, apryMeHTaluen U
BBIBOJAAMHU

0-9 [Toka3aHo HeOCTATOUHOE 3HAHUE TEOPUH I10 HCCIIeyeMOi TeMe KOHTPOJIbHOI pado-
ThI; pacKpblBaeMasi TeMa KOHTPOJIbHOM pabOThl, HE MOAKPEIJICHA aHAJIU30M IIPAKTH-
YeCKOTr0 OIbITa; MaTepuasl KOHTPOJIbHONW pabOThl U3J1araeTcsi HeJIOTHYHO U HEeroce-
JIOBaTENIbHO; B KOHTPOJbHOU paboTe JOMYIIEHbI CYIIECTBEHHbBIE OUTMOKH.

Lllxana nepesoda uz MHO200AITLHOU CUCTEMbL 8 MPAOUYUOHHYIO:

- 00y4YaromeMycsi BBICTABJISICTCSl OIICHKA «HE 3auTCHO», €CJIM OOydaroluiics HaOpal
MeHee 50 6aos,

- OIICHKA «3aYTCHOY» BBICTABIISIETCS MPHU YCIOBUH, eclii o0yJaromuiicss Habpai ot 50 1o
100 6amnos.

100 GayuIOB BBICTABIISICTCS NMPHU YCIOBUH BBINIOJIHECHUSI BCEX TPEOOBaHMIA, a TaKkKe NpU
00s13aTeTLHOM TIPOSIBJICHMH TBOPYECKOTO OTHOIICHUS K TPEIMETY, YMEHHH HaXOJIUTh OPHUTH-
HaJbHbBIE, HE CO/IepKAIIrecs B yueOHUKAaX OTBEThI, YMEHUHU paboTaTh C HCTOYHUKAMH, KOTOPBIE
COJICPIKATCS B JIOTIOJHUTEILHOU JIUTEpaType K KypCcy, YMEHUU COSIAHHSTH 3HAHUS, TOJTYyYCHHBIC
B JJAHHOM KypcC€ CO 3HAHMSIMH PYTUX AUCIUILINH.

4.4. Meroauueckue MaTepuabl

[Tponerypsl orlleHUBaHUS 3HAHWA, YMEHUH, HABBIKOB M (WJIM) OIBITA NESITEIHHOCTH, Xa-
PaKTEepU3YIOIUX dTanbl (GOpMUPOBAHUS KOMIETEHLUI MPOBOAATCA B COOTBETCTBHM C Y CTaBOM
Axanemun (ytB. IlocranoBnenuem IlpaButensctBa Poccuiickoit ®enepanuu ot 12.05.2012 r. N
473), TlonoxxeHueM o TEKyIeM KOHTpPOJIE YCIEeBAEMOCTH O0YyYaroIuXxcs U MPOMEXyTOYHOH at-
tectanuu odyuatouiuxcsa B PAHXul'C (yTB. [Ipukasom pexropa ot 30.01.2018 r. Ne 02-66), ITo-
psIKe OpraHM3alliy M MPOBEJCHUS MPAKTUKH OOYYaIOIIMXCs, OCBAaMBAIOIIUX 00pa3oBaTeIbHbIE
nporpamMMmel Beiciiero oopasoBanust (yTB. [Ipukazom pekropa ot 22.01.2018 r. Ne02-28).

Pemienue 3amau sBisieTCs OJHUM M3 OCHOBHBIX CIIOCOOOB MPOBEPKU YCBOEHHUS 3HAHUN
oOyuarommmucs. OCHOBHBIE KPUTEPHH OICHKH PEIICHUs 3a/1a4i: BRIOOP METO/a; TPaBUIBHOCTh
pelLlIeHOH 3aJjauy; MOJHOTa M TIyOMHA pelIeHus; JIOTUKA peIleHHs], UCIIOIb30BaHUEe CIIeIUallb-
HOW TEPMHUHOJIOTHU.

MeToaudeckie peKOMEH TAlMH IO BBITTOJIHEHUIO KOHTPOJIbHOH padoThl mo b1.5.08
Moayas «MaTemaTuka»

KontponbHaas paboTa opueHTHpOBaHA HAa CAMOCTOSTEIBHYIO padOTy CTYACHTA MO pac-
KPBITUIO TEMBI HA OCHOBE MaTepHasoB JIEKLIHUM, IPAKTUYECKUX 3aHATHI U CAMOCTOSTEIBHO U3Y-
YEHHBIX MaTEPHUAJIOB.

Bri6op Tembl KOHTpPONBHOW pabOThl OMpeenseTcs MpernoaaBarenieM. B rpymme Bce
CTYACHTHI TMHINYT KOHTPOJBHYIO PabOTy MO OMHOW W TOH ke Teme. Pabora BBIMOMHATCS B
PYKOTIHCHOM BHjIe (HaOpaHHBIN HA KOMIBIOTEPE TEKCT HE MPOBEPSETCS U HE OIICHUBACTCS).
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KonTponbHas paboTa BBITIONHSIETCS Ha IUCTax A4, TOmycKaeTcs ¢ 00eux CTOPOH.
HenpengycMmoTpeHHbie cTaHAAPTOM COKpAIEHUSI HE AOMYCKAIOTCSl.

CryneHt nomyckaercs K sk3ameram no guciuminaam b1.6.08.01 JIuneiinas anredpa,
b1.5.08.02 MaTtemaTn4yecKuii aHAJM3 B CIydyae BBITOJHEHHUS UM BCEX 3aJaHUNl U MEpOMpPHUsI-
TUN, TPETYCMOTPEHHBIX TPOrPAMMOM TUCIUILIAHEI.

DK3aMeH IPOBOAUTCA B JOpME OTBETA HA BOIPOCHI U BBHIIIOJHEHUS MIPAKTUUECKUX 3a]1a-
HUH, npeacrasieHHbIX B Paznene 4.3.2. ['0TOBUTBCS K 3K3aMEHY HEOOXOAMMO IIOCIIEI0BATENBHO,
Ha MPOTSHKEHUU BCEro MepUoa U3yUYeHHs TUCHUTUIHHBI.

CryneHTy HEOOXOJMMO BHHUMATEIBHO M3YYHTh U OCMBICIUTh COAEP)KaHUE BOMPOCOB K
9K3aMEHY, OTPaKEHHOE B PEKOMEHJOBAaHHBIX ydeOHMKax U Apyrux ucrounukax (MurepHer-
pecypcbl, HayYHO-METOANYECKUE KypHaJIBI U 11p.). CTPyKTypHUpOBaTh TEOPETUUECKUI MaTepual,
COCTaBUTb IUJIAH €rO MPE/ICTABICHHUS.

OTBeT BOIIPOC U pelIeHHE IPAKTUYECKOI0 3aJaHKsl BaKHO M3JlaraTh ¢ MO3MLMU 3Haye-
HUS 1S TpopeccHoHalbHOM JesTeNnbHOCTH. [Ipy 3TOM BaXKHO MOKa3aTh 3HAHHE HE TOJIBKO TE€O-
pHUU BONPOCA, HO U MPAKTUUECKOE PUMEHEHUE.

PesynpTar mo cpade sk3ameHa OOBSBISETCS CTYJIEHTAM M BHOCUTCS B 9K3aMEHAIOH-
HYI0 BEJJOMOCTb U 3aU€THYI0 KHUXKKY. OlleHKa «HEYO0BJIETBOPUTEIBHO» MPOCTABIISAETCS B BEAO-
MOCTH.

5. Meroguyeckue ykazaHus 1Jisl 00y4aoluxcs o 0CBOEHUIO MOayJisi «MaTeMaTHKa»
3aHATHS 110 AUCUUILUIMHE MPECTABICHBI CIEAYIOIUMH BUAaMU paboT: JIEKIHUIMH, MTPAK-
TUYECKUMU 3aHATUSMHU, CAMOCTOSATEIbHON PabOTOI 00yUaroIuXCs.

[TonroToBka K 3aHATUSM JOJDKHA HOCHUTH CHCTEMATHYECKHHA XapakTep. DTO MO3BOJUT
oOyudarorieMycsi B IOJIHOM 00bEME BBIIOJHUTH BCe TpeOoBaHus npemnoaasarens. OOydaromumces
pEKOMEHAyeTC sl U3y4aTh KaK OCHOBHYIO, TaK M JIOTIOJIHUTEIBHYIO JIUTEPATypPy, a TaKkKe 3HAKO-
MUThCS ¢ IHTepHEeT-UCTOUYHUKAMHU (CIIMCOK MPUBEACH B paboueii mporpaMmMe Mo JTUCIUILUIUHE).

MeTtoanyeckue ykazaHusi 1Jisi 00y4alolUXcs M0 MOAT0TOBKE K JIEKIIMOHHbIM 3aHs-
THAM. 3aHATHA JIEKIMOHHOTO BUJA JAIOT CUCTEMAaTH3UPOBAHHbIE 3HAHUS O HauboJee CIOXKHBIX
¥ aKTYaJIbHBIX MPOOJIeMaxX N3y4aeMON JTUCITUTITAHBI.

OcymecTBiss y4yeOHbIE JEMCTBUS Ha JIEKIIMOHHBIX 3aHATUAX, OOydarommuecss IOJKHBI
BHUMATEIHHO BOCIPHHAMATh MaTepUal, MOJITOTOBJICHHBIN IPEToaaBaTeieM, MBICIUTh, T00U-
BaThCsl MOHMMaHUs U3ydyaeMoro npeamera. OOyvaromuecs: T0JKHBI aKKYpaTHO BECTH KOHCIEKT.
B ciydae HenonmoHMMaHus KaKoK-TMOO YacTH MpeAMeTa CIelyeT B YCTAHOBICHHOM TOPSIKE 3a-
JlaTh BOIIPOC MpernojaBaTento. B nmpouecce paboThl Ha JEKIIUM HEOOXOIUMO TaK K€ BBIMOIHATH B
KOHCIIEKTaX MOJICIH M3y4aeMoro MpeaMeTa (PUCYHKH, CXEMBbI, YePTEeKHU U T.1.), KOTOPbIE HCIOIb-
3yeT MpernoiaBaTelb.

CamocrosTenbHast TTOATOTOBKA 0O0YJAIONINXCS MPH MOJATOTOBKE K 3aHITHSAM JIEKITHOHHOTO
BUJA BKIIIOYAET B ceOsl:

— JlopaboTKy KOHCIEKTa JIEKLIUH, KOTOPYIO JKEIaTeIbHO OCYIIECTBIATh B TOT )K€ JIEHB,
MOKa MaTepHuall eIlle JISTKO BOCIPOM3BOINM B mamsaTH (depe3 10 gacoB mocie JeKIUH B MaMsITH
ocraercsi He Oonee 30-40% wmatepuana). HeobxonuMo mpoduTarh 3ammcd, pacmudpoBarh Co-
KpalleHus, 10paboTaTh CXeMbl, pUCYHKH, TAOIHIIBI.

— TloBTOpeHHE N3yYEeHHOTO Ha MPEIBIIYIIeM 3aHATHH MaTepraa.

MeTtoanyeckue yKa3aHusl MO MOATOTOBKe MO MOArOTOBKE K MPAKTHYECKHUM 3aHSATH-
siM. [Ipyu moAroToBKe K MPaKTUYECKOMY 3aHATHIO 00yJaromeMycsi HEOOX0AUMO:

1) nmpocMOTpeTh YCIOBHSI TIpeIaraeMbIX JUIsl PEIICHHs 33/1a4 M ONPEICIUTh IO PEKOMEH-
TyeMOMY YY€OHHKY pa3/iel n3y4aeMoi TeMbI, K KOTOPOMY OHH OTHOCSITCS;

2) U3y4UTh TEOPETHUECKHI MaTepuall 10 TAaHHOMY pa3/iely 10 KOHCIIEKTY JICKIIHH;

3) 03HAKOMHTBCSI C COOTBETCTBYIOIIUMH TEOPETUICCKUM U MPAKTUUECKUM pasjiesiaMu pe-
KOMEHIOBAaHHOM JIUTEPATYPHI C LIEbIO ONPEAETICHUS METO0B PELIeHUs 3a/ay;

4) onpeieNUTh METOIbI pealM3alliy PELICHHUS MPEJIOKCHHBIX 33a1a4 B cpeze Excel;
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4) pennTh 3a1a4H, IPEATI0KEHHBIC K 3aHSITHIO;
5) COCTaBUTHL NEPCUHCHL BOIIPOCOB, IO 3aJd4aM, BbI3bIBAIONIUX 3aTPYAHCHHA, HCACHOCTU
WM COMHEHHSI, OOCY/IUTh UX C IPYTUMH OOyUarOUMMUCS MEPEe 3aHATHEM HIIH C TIPETIo1aBaTeIeM
Ha 3aHATHH,
6) BHMMATEJBFHO CIICAUTH 33 XOJOM PELICHUs APYTUMH OOyYaroUIMMKCS 33134 y JOCKU H
3aIUCHIBATH 3TO PELICHUE, €CIIH HE yIAJIOCh PEIIUTh 33]ja4y CAMOCTOSATEIBHO,
7) 3agaBaTh BOIPOCHI, y4aCTBOBATH B 00CYKICHUU PELICHUS MPEUIOKEHHbBIX 3a/1a4.
MeToanyeckne yKka3anusi Mo BHINOJTHEHUIO TOMANIHUX 3aaHuil. [lomarHue 3a1aHus
HEOOXOAMMO BBINOJIHATH B JICHb UX IOJNy4YEHUs. BBINONHEHWE NMUCEMEHHBIX 3aJaHUN HYXKHO
HAYMHATH C TIOBTOPEHHS TEOPETUUECKOTO MaTepHuala, T.e. ¢ paboTsl Haja yueOuukom. [Ipuctymnas
K BBINTOJHEHUIO JIOMAIIHETO 3aJlaHHs CIEAYyeT BHUMATEIBFHO MPOCMOTPETh T€ 33a7a4H, KOTOpPBIE
BBIINIOJIHAJIUCh 110 H3y‘-IaeMOI>i TECMC Ha CCMHMHApPCKOM 3aHATHM, W MOpOAYyMaTb, KaKHUC
TEOPETHYECKHE TTOJIOKEHHUS HCIIOIb30BAINCH B IIPOLIECCE MX BBHITIOIHEHHUS.
lenecoobpa3Ho MaTepuand JeKIUU IIpopadaThiBaTh 110 cBexkel mnamartd  (Hembss
OTKJIA/IbIBaTh, TaK KaK COJEpKaHHE JEKIH OyeT 3a0biTo0);- PaboTas HaJl KOHCIIEKTOM, MOJIE3HO
JieTaTh CCHUIKM Ha JUTEpaTypy (3TO MOHAJOOHMTCS MPH MOATOTOBKE K 9K3aMEHaM) U BHOCHUTH
HEOOXOAMMBIC JOIOJHEHHUs, a BO3MOXHO, W HcHpaBiieHus. Pabota Hajmg TemoW MOKHA
IPOJIODKATBCS IO MOJHOTO NMOHMMAaHUS M 3allOMHHAHHMS MaTtepuaia. Ecnm mocie paboTel Han
TEMO# OCTaHyTCsI HESICHBIE BOIIPOCHI, TO 33/1aTh MX MPEIOIABATEII0 HA OUSPETHON JICKIIHH.
MeTonnyeckne yka3aHus A5l 00y4YalOUIMXCSl MO BBHINOJHEHHI0 KOHTPOJBHBIX pa-
oor.
b1.5.08.01 JIuneiinasi anreopa
KoHTposbpHBIE pabOTHI SBISIOTCS OJHON M3 OCHOBHBIX (POPM TEKYIIIETO KOHTPOJIS TIpe-
nojaBateneM paboThl 00ydaloIIerocs U MpeaCcTaBiIseT coO00H perieHrne KOHKPETHOH 3a1aun. 3a-
Jlaya JI0JDKHA OBITh PellieHa ¢ MOJAPOOHBIM 00BSICHEHUCM.
KontpospHas paboTta mpeacraBisieT co0oi MIChbMEHHOE PEelIeHHe 3a/1a4, KOTOphIe pac-
CMaTpHBAKOTCA B paMKax JUCHUIIJIMHBI.
IMoka3aTenu, KPpUTEPUHU U LIKAJIA OLeHUBAHHS 32124 KOHTPOJIBHOI padoThI

Ne Ouenka
Iloka3zarennb Kpurepun
n/n (0a1BI)
1 OtBer MOJIy4€eH (BEpHBII) ¢ MOAPOOHBIM OMUCAHUEM 2

peleHus
nojy4eH (B pelICHUH eCTh apu(pMETHUYCCKHUEC 1
OIIMOKHM), C MPOIYCKaMH B OMUCAHHU pellie-
HUS
HE MOJIy4eH (WM B PELICHUH €CTh IPUHIH- 0
NUaJIbHbIE OLINOKH)

b1.5.08.02 MaremaTnyeckuii aHau3

KonTponbHast pabora sBisieTcs CaMOCTOATEIbHOW MpaKTHUUeCKOil paboToi CTyneHTa,
MIPU3BAaHHOM OMPEETUTh CTEIIEHh OCBOCHHS UM 3HAHWW M HAaBBIKOB, TIOJIYYCHHBIX UM B MPOIECCE
W3Y4YEHUs JUCUUIUINH. BBINOMHAETCS CaMOCTOSTENBHO JI0Ma.

Kaxxnas 3amada BBIMOTHSETCS HA OTACIBHOM JicTe popmata A4, KOTOPHIE CKPEIUISIOTCS
CKpENKO# Wiy momerarorcs B ¢aitn. Ecnu npu npoBepke 3ajauu IpernoaaBaTreieM 00HapYKEHBI
OmMOKH, TO OHU WCIIPABIISIOTCS HAa TOM JK€ WIIH CJICAYIOIIEM JINCTE. 3aHOBO MEPENHUChIBATh 3a]1a-
4y HE HaJO.

Kaxknas u3 3aa4 O1leHMBAETCSl COOTBETCTBYIOIIMM KOJIMYECTBOM OaJlJIOB:

— 4 Ganna 3a BEpHOE PEIICHNE 3a1a91 B CPOK HE OOJIee YeM C OJHUM UCIIPaBICHUEM;

— 3 Oayuta 3a BepHOE pelieHUe 3aa9d B CPOK C JIBYMs U 00JIee NCITPABIICHUSIMU;

— 2 Oamna 3a BepHOE pelIeHHe 3aJavyu He Ooyiee 4eM ¢ OJHUM HCIPaBICHHEM IOCIe
CpoOKa,

48



— 1 6anu 3a BepHOE pelIeHHe 3aJauu ¢ IBYMs U 0oJiee UCIIPABICHUAMH TOCIIE CPOKa.

Cpok cnauu 3agaHust

Cpoxu 3adera 3a/1aHui (¢ y4eTOM UcIpaBieHus omuook) — .6, 11 u 16 nenenw.

JlonyckaeTcst 1 pEeKOMEHIYETCsI claua 3a/laHusl 110 YacTsM.

MeToanuyeckne yKa3aHUus M0 OPraHU3aMUM CaMOCTOATEIbHOI PadoThl 00yYaKOINX-
csA. Hapsiny ¢ mpocnymmBaHueM JeKIUA 1 y4acTHEM B 00CYXI€HUHU PoOIeM Ha MPaKTHUECKUX
3aHATUAX, YUEOHBIH MJIaH MpeayCMaTPUBAET CAMOCTOSTENIbHYIO paboTy.

Ora paboTa CKJIaIbIBA€TCs U3 U3yUEHUs JINTEPATypPbl, B TOM YHUCIIE B CBSA3HM C INOJATOTOB-
KO K IPAKTHUUECKUM 3aHATUSAM, BBITIOJHEHUSI IPYTHX 3aJaHUI Mpeno1aBaTes.

OCHOBHBIM 3JIEMEHTOM 3TOH PAaOOTHI SBISAETCS M3YYEHHE OCHOBHBIX pa3JIEOB TUCIH-
IUTMHBI, COJIEpKalllelcs B MPOrpamMMe 10 3TOW JTUCIHUILIMHE, C UCTIOIb30BAaHUEM 3aliCcel JIeKIUn
npenoaaBaresis, BEAYLIET0 Kypc, U PEKOMEHIyeMOM ITpOrpaMMoil (a B psiJie CllydaeB U JTONOJIHU-
TEJIBLHO TPEeroJiaBaTesieM) JTUTEPaTypbl — YUeOHUKOB M y4eOHBIX 1MocoOuii, MoHOTrpaduii u cra-
TEH 10 OT/AENIBHBIM MTPOOJIEMaM JaHHON HayKH.

[Ipuctymas K WH3y4eHUIO TOW WJIM HMHOM TEMBbI, BBIICIAEMON 1O MPEAMETHO-
CUCTEMATU3UPOBAHHOMY IPHUHIMITY, HY’KHO 10 OTJEIbHOCTH U IOCJIEI0BAaTENIbHO PACCMOTPETH
KOKIYI0 M3 YacTed, U3 KOTOPhIX COCTOUT Tema. [Ipu m3ydeHun Kypca, oOydarommecs TOJKHBI
YMETb M0JIb30BaThCSI U HAYUHOM JIMTEPATypOil 1151 CAMOCTOSATEIbHON MOJATOTOBKU K 3aHITHSIM.

be3 sicHoro moHMMaHus OCHOBHBIX MOHSATHUN 00pa30BaTEIbHBIN MPOLIECC YCIOKHICTCS.
Jns nosbsitenust 3¢ (HeKTUBHOCTH 00y4YeHHUs] HEOOXOIMMO HCIOJIB30BaTh CYIIECTBYIOIIUE TEp-
MUHOJIOTHYECKUE CIIPABOYHUKH U TOJIKOBBIE CJIOBApHU.

Bomnpocsl 111 caMOCTOATEIbHOT0 H3y4YeHUsA
b1.5.08.01 JIuneiinasi anreopa
1. Brruncnenue o0paTHOM MaTpHIkl MeTO0M ["aycca.
CucreMbl TUHEHHBIX OJHOPOJHBIX ypaBHEHUH; CBOMCTBA, (hyHAAMEHTaIbHOE pellle-

N

HUE.

OO11ee penieHNe CUCTEMbI TUHEHHBIX anreOpandyeckux ypaBHEHUI; CBOOOIHbIE
HEW3BECTHBIEC, 0a3UCHBIC PEIICHUSI.

Mopens MHOTOOTpacIeBOM YKOHOMUKHU JIEOHThEBA.

JInneliHOE IPOCTPaHCTBO.

JluHeitHast 3aBUCUMOCTD U HE3aBUCUMOCTH BEKTOPOB. CrIOCOOBI OMpeieIeHHs.
bazuc nmuHenHoro npocrpancTsa. Pa3MepHOCTh TMHEMHOTO MPOCTPAHCTBA.
[TpeoOpazoBaHre KOOPAMHAT MPH MEPEXOE K HOBOMY Oa3ucy

0. CkansipHO€ IPOM3BEICHUE BEKTOPOB. YTOJI MEXKITy BEKTOpPaMHU.

1. OproHOopMUpOBaHHBIH 0a3uc. EBKINIOBO MPOCTPAHCTBO.

12. Jluneitnbie npeoOpa3zoBanus. CBoiicTBa.

13. HaxoxaeHue MaTpHIlbl JUHEHHOTO MpeoOpa3oBaHUs.

14. Panr u nedext nuHeitHOrO MpeodpazoBaHus

15. Ompenenenue, reoMmeTpruueckast HHTepIpeTanus U (GOpMbI 3alMCH KOMIUIEKCHBIX YH-

RR©O©oN O~ W

cell.

16. Omnepanuu HaJ KOMIUIEKCHBIMH YUCIIAMHU.

17. CobGcTBeHHBIE 3HAYECHHSI U COOCTBEHHBIE BEKTOPHI MATPHUII, CBOMCTBA COOCTBEHHBIX
BEKTOPOB.

18. JluneitHas Moaeiab OOMeHA.

19. MMoanpoctpancTBa. [IpsiMble U THIEPIIIIOCKOCTH B IMHEHHOM MIPOCTPAHCTBE

20. Haiitn meTosiom ["aycca oOpaTHYIO MaTpHIly K MaTpuie A

-4 1 -1 4 1 2
A=l 0 2 3 A=l0 2 3
5 -2 4 5 -2 4
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Bapuant 1 Bapuanr 2

4 0 1 -2 1 0
A=0 1 -2 A=| 0 2 3

> -2 1 5 -2 4

Bapuant 3 Bapuanrt 4

4 0 1 -2 0 -1
A=|0 2 3 A= 0 2 3

5 —2 0 1 -2 4

BapuanTt 5 Bapuanr 6

21. Pemmts cucremsl ypaBHeHU MeToioM ["aycca

3X, =X, +2X; = 2 2%, +X,+X%X; =1
X, +5X, +4X; =5 X +2X, =3
—9x, +3X, —6X; =3 4%, +3X, +X; =7

22. Haiitu coOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI JMHEHHOTO oIeparopa, 3a-
JTAHHOTO MaTpuLen

Bapuanr 1 Bapuant 2 Bapuant 3
2 5 3 -1 0 2 1 2 -2
A=|0 3 4 A= 0 3 0 A=/1 0 3
0 0 -6 1 00 13 0

23. JlaHHy0 KBajipaTU4yHYyIO (OpMy 3amucaTh B MaTPpUYHOM BHUJE, IPUBECTH K KAHOHU-
YECKOMY BUJY U BBINMKMCATh MAaTPUILy COOTBETCTBYIOIIETO JIMHEHHOTO MpeoOpa3oBaHusl.

Bapuant 1 F =X +X5 + X2 +2X, X, +3X, X, +2X, X,
Bapuant 2 F =3%7 +3 X2 +4X, X, +23%; X3 —2X, X,

b1.5.08.02 MartemaTuuyeckuii anajau3

1. JIByXMecTHBIE NIpPEIUKAThl: OCHOBHBIE MOHSTHSI, UCIIOJb30BaHNE KBAaHTOPOB OOIIHO-
CTH U CyILIECTBOBaHUS.

2. MHoXecTBa 1 OCHOBHBIC Ollepanuy HaJ HUMH. J[narpammer Berna.

3. CnoxHas v B3auMHO OOpaTHbIE QYHKITUH.

4. OcHoBHble cBolicTBa (GyHKUUH. [IpuMeps! GyHKIUII, UCIIOIB3YyEMbIX B 9KOHOMHUKE.

5. Ilpenen uucnoBoit mocnenoBaTeabHOCTH. [IpU3HAKU CylecTBOBaHHS Mpezena Io-
CJIEIOBATENbHOCTH.

6. Ilpenen pyHkIMM B OECKOHEYHOCTH U B TOUKE.

7. HenpepbiBHOCTh (PyHKIMU AEHCTBUTENHHON MepeMeHHOI B Touke. CBoiicTBa (pyHK-
LIMH, HETIPEPBIBHBIX B TOUKE.

8. HenpepeBHOCTh (yHKIMH JEHCTBUTEIHHON IepeMeHHON Ha oTpe3ke. CBoOHCTBa
(byHKUIMH, HETPEPBIBHBIX HAa OTPE3KE.

9. IBa 3aMedvaTeNbHBIX Ipeena.
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10. ITpowusBoansie u qudepeHIInaTbl BRICIIUX MOPSIKOB.

11. Teopema Kommu. ITpaBuio Jlonurans.

12. HaxoxaeHue acUMITOT (PYHKITUH.

13. VYpaBHeHHe KacaTeTbHON M HOpMAIIU K TpaduKy (PYHKIIMU B 33JaHHON TOUKE.

14. TlepBooOpa3Has (pyHKIIMU U HEONPEAEICHHBIN HHTETPAL.

15. CgoiicTBa HEONPEAEIEHHOTO UHTETPAJIa.

16. OcHOBHBIE METO/IbI UHTETPUPOBAHHUSI.

17. HecobcTBeHHBIE MHTErpalibl ¢ OECKOHEUHBIMH Tpeaenamu. [Ipu3Haku CXOIUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

18. HecobOcTBeHHBIE HHTETPABl OT HEOTPAHWYCHHBIX (pyHKIMA. [Ipu3Haku cxoqumocTu
HECOOCTBEHHBIX UHTETPAJIOB.

19. IlpumeHeHHE OIPEIEIIEHHOTO HHTETpaia B SKOHOMHUYECKUX 3aadax.

20. ITonsitue yucioBoro psgaa. OCHOBHBIE CBOKCTBA PSJIOB.

21. AOGcoinoTHAs U yCIOBHASI CXOJIMMOCTh 3HAKOTIEPEMEHHBIX PSIOB.

22. Tlpusnak cxonumoctu JleiOHUIIA AT 3HAKOYEPEaYIOIIErocs psiia.

23. Tlonatus GyHKIMOHATIHHOTO psifa. PaBHOMEpHO cXoasmecs psbl.

24. CBoiicTBa paBHOMEPHO CXOJSIINXCS PSIOB.

25. Crenennblie psbl. CBOMCTBA CTCTICHHBIX PSIOB.

26. Crenennble pansl. Teopema AGens. Paguyc cxoquMocTu CTENEHHOTO psija.

27. Pan Dypee.

28. TlonsaTue GyHKIIMN HECKOJIBKUX MEPEMEHHBIX, MIPeied U HEMPEPhIBHOCTD (DYHKIIUU.

29. YacTHple TPOU3BOHBIC TIEPBOTO MOPSIKA M MOJMHBIA auddepeHiman GyHKIN He-
CKOJIbKUX MTEPEMEHHBIX.

30. IIpowu3BojaHas O HANPABICHUIO, TPATUECHT (PYHKIINH.

31. T'eomeTpuueckast UHTEpIpPETAIUs JTBOMHOTO HUHTETpaa.

32. Ucnonp3oBanue (HyHKIHIA HECKOJIBKUX IEPEMEHHBIX B S KOHOMUYECKUX MPHIIOKEHH-
AX.

6. YueOHas iuTepaTypa u pecypcbl HHPOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH
"UnTepHeT", BKJIIOYas NepeyeHb y4eOHO-MeTOAHYeCKOro odecrevyeHust AJs
CaMOCTOSITEIbHOM PadoThI 00y4arOIUXCS 10 JUCHUIIIHHE

6.1. OcHoBHas JIMTEpaTypa
b1.5.08.01 JIuneiinas aaredopa

1. Beiciasi MaTeMaTuKa Jisl SJKOHOMUYECKHX CICIHAIBHOCTEH: YUeOHUK U MPAKTUKYM /

Tox pex. nmpodeccopa H.III. Kpemepa. — M.: U3x-8o FOPAWAT, 2010. — 909 c.
b1.5.08.02 MaTtemaTuuyeckmii anajau3

1. H. III. Kpemep, b. A. Ilytko, . M. Tpummn. Marematndeckuii aHanus B 2 4.. yueo-
HUK U MPaKTHUKYM JUIs akajgemuyeckoro OakamaBpuata. Yacte 1: M.: U3n-Bo IOpaiit, 2018. -
pexXUM JOCTyTa! https://www.biblio-online.ru/book/A02D224A-69C5-4DDD-99C7-
8383D5331A28, Yacts 2 : M.: Msa-Bo IOpaiit, 2018. - pexxum moctyma: https://www.biblio-
online.ru/book/971619EF-7196-46F3-9C56-028E4108899C

2. IlonoB A.M., CotaukoB B.H. Bricmias mMaTemMaTuka Juisi S5KOHOMHUCTOB: Y4eOHUK H
NPaKTUKyM JUTsS TIpuKIaaHoro OakamaBpuara/ A.M. ITonos, B.H. CoTHukOB. — 2-¢ u3., mepe-
pab. u gon. — M.: M3marensctBo KOpaiit, 2014. — 566 c¢. — (bakanasp. [IpukmnanHoii kypc). —
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2

6.2. JlonoTHUTeIbHAS JIUTEPATypa
b1.5.08.01 JIuneiinas aaredpa
1. KouerkoB E.C., Ocokun A.B. Jluneiinas anrebpa: YueOHoe mocobue. — M.: @opywm,
2012. - 416 c.
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2. Kpacc M.C., YynpeiHoB B.Il. Martematnka mjis 5KOHOMHYECKOTO OakajaBpHarta:
VYuebnuk. - M.: HUL Undpa-M, 2012.

3. Martematuka afii SKOHOMHCTOB: OT apU(METUKU [0 SKOHOMETPUKH: Yy4eOHO-
crpaBounoe nocooue / H.ILI. Kpemep, B.A. [lyrko, U.M. Tpumun; nox pex. H.IL. Kpemepa. —
2-e u3 ., nepepad. u gom. — M.: FOpaiit, 2010.- 646 c.

4. Bpicmiasi MaTeMaTuKa i 5)KOHOMHUCTOB: yueOHuK. — M.: FOuuTu-/lana, 2012

5. Lpick 10.B., Hdonromonoa A.D. DneMeHTHl JTUHEHHON anreOpbl U WX MPUMEHEHUE
IpH pelIeHUU 3KoHOMHIYecKuX 3a1a4 // CoBpeMeHHbIe HayKoeMKue TexHoioruu. — 2013. — Ne 6 .
—C. 91-93.

b1.5.08.02 MaremaTnuyeckuii aHaau3

1. Kpacc M.C., UynpsinoB b.I1. Matemaruka st 5KOHOMHUCTOB: y4eOHOe mmocodue. —
CIIG.: ITutep, 2010.- 464c.

2. Kynpsisues JI.JI., KyracoB A.Jl. u np. COopHUK 3a7a4 MO MAaTEMaTHIECKOMY aHAIH3Y:
Vuebnoe nmocodue. B 3 1. — M.: DUSMATIJIUT, 2011.

3. Maremaruka B 3koHoMuKe: YueOnuk: B 3-x u. Y. 2. / A.C. Conogoaukos, B.A. ba-
OaiiieB, A.B. bpawnos, N.I'. llanapa. — 3-e u3x., nepepad. u gom. — M.: ®UHAHCH U CTAaTUCTH-
ka; MH®PA-M, 2010.

4. Mutpoxun C.W., [Ipomkuna A.B. u np. 3agaun 1 yrnpakHEeHUs 10 MaTeMaTHYECKOMY
aHanuzy u nuddepeHanbHbEIM ypaBHEHUAM: yueOHoe nocodue. — M.: IHTepHeT-Y HuBEepCUTET
Nudopmannonnsix Texuonoruii; BUHOM. Jlaboparopus 3nanwmii, 2010.

5. OG6mwuit Kypc BbICIIEeH MaTeMaTHKU JUIst S5KOHOMHUCTOB: YueOHuk / [Tox pen. B.U. Ep-
MakoB. - M.: UH®PA-M, 2010.

6. YueOHO-MeTonMYeckoe mocobue mo MaremaTuke. Martemartuueckas joruka. Jluc-
KpeTHast Matemaruka. Jluneitnas anredpa / [lox pen. A.H. Januyna. M.: Uzn-so PAI'C, 2004.

6.3. YueOHO-MeTOAHYECKOE OOeclieueHHe CAaMOCTOATEILHOH padoThI
b1.5.08.01 JIuneiinasi anreopa

1. Kysuenos U.H. Pedepatsl, KypcoBble U TuIIOMHBIE pabOThl. MeToaMKa TOATOTOBKU U
opopmieHus [DIEKTPOHHBIN pecypc]: ydeOHo-meToauuyeckoe mnocodue/ KysnenoB WM.H.—
OnexTpoH. TekctoBble maHHble.— M.: JlamkoB u K, 2013.— 340 c.— Pexwum pocryna:
http://www.iprbookshop.ru/10962.html.— DBC «IPRbooks».

2. Kysnenos U.H. Pedepatsl, KypcoBble U AUIIIOMHBIE pabOThl. MeTouKa MOIrOTOBKH H
opopmiieHus [DIEKTPOHHBIN pecypc]: ydeOHo-meToauuyeckoe mnocodue/ KysnenoB WM.H.—
OnexTpoH. TekcToBble aaHHble.— M.: JlamkoB u K, 2016.— 340 c.— Pexwum pocryna:
http://www.iprbookshop.ru/60500.html.— DBC «IPRbooks».

3. I'pomkoBa M.T. I[legaroruka BBICIICH KOGl [DNEKTPOHHBIA pecypc]: yaeOHOe Moco-
Oue s CTy/IGHTOB Tefarorudecknx By30B/ ['pomkoBa M. T.— DeKTpOH. TEKCTOBbIE TaHHBIE.—
M.: IOHUTHU-TAHA, 2015.— 446 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/52045.html.— DBC «IPRbooks».

4. O6pa3oBarenbHble MHHOBALIMU U MPAKTUKU Kapbepbl. COOPHUK METOJIMYECKUX MaTepHU-
ajoB u cratei. — M.: U3patensckuii moM. «Jlemo» PAHXul'C, .— 192c.

b1.5.08.02 MaremaTnyeckuii aHaIu3

1. KysuenoB N.H. Pedepatsl, KypcoBble U AUMIOMHBIE padoThl. MeTOMKa MOATOTOBKU
u obopmileHHs [DIEKTPOHHBIN pecypc]: yueOHo-meroaudeckoe mocobue/ Kysmermor WM.H.—
DOnekTpoH. TekcToBble naHHble. — M.: JlamkoB u K, 2013.— 340 c.— Pexum nocryma:
http://www.iprbookshop.ru/10962.html.— 5BC «IPRbooks».

2. KysuenoB 1.H. Pedepatsl, KypcoBble U TUILIOMHBIE pabOThl. MeToauKa MOArOTOBKH
u odopmileHHs [DIEKTPOHHBIN pecypc]: yueOHo-meroaudeckoe mocobue/ KysnermoB U.H.—
DOnekTpoH. TekcToBble naHHble. — M.: JlamkoB u K, 2016.— 340 c.— Pexum nocryma:
http://www.iprbookshop.ru/60500.html. — 3BC «IPRbooks».

3. I'pomkxoBa M.T. [legaroruka BhIcIIel KO [ DIEKTPOHHBIN pecypc]: yueOHOe moco-
Oue sl CTYJIeHTOB menarorndeckux By3oB/ ['pomkoBa M.T.— DneKTpoH. TEKCTOBBIE JTaHHEIE.
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— M.: IOHUTU-IAHA, 2015. — 446 C. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/52045.html.— 3BC «IPRbooks».

4. O6pa3oBareibHble MHHOBAIMM U MPAKTHUKU Kapbepbl: COOPHUK METOAMYECKHX MaTe-
puasioB u crareil. — M.: U3natensckuii nom. «leno» PAHXul'C. — 192c.

6.4. HopMaTHUBHBIE IPABOBbIE IOKYMEHTHI
b1.5.08.01 JIuneiinasi anreopa

1. ®enepanphbiii 3akoH «O0 nHbOpMaMK, HHPOPMALMOHHBIX TEXHOJIOTHIX U O 3aIIUTE
uHopmanuny (npuusat [ocyaapcrBennoit [ymoii 8.07.2006) Ne 149-D3// «Poccuiickas ra3era
ot 29.07.2006, Ne 165.

2. Pacnopsbkenue npaButenbcTBa Poccun ot 24 nexabps 2013 roma Ne 2506-p o xoH-
LENIUU Pa3BUTUSL MaTeMaTudeckoro oopazoBanus B Poccuiickoit @enepanuu. /»Cobpanue 3a-
koHomarenabcTBa PO, 13.01.2014, Ne 2 (wacts |) cT. 148.

3. O6 ob6pazoBanuu B Poccuiickoit @enepanuu: Penepanbublii 3akoH or 29.12.2012
No273-®3 (¢ mocneayronmuMiu U3MEHEHUSIMA U JIOTIOJTHEHUSIMH ).

4. ®enepanbHbBIl ToCyAapcTBeHHBIH oOpasoBarenbHbiid cTanmapt 38.03.01 Dxonomuka
(ypoBeHb OakanaBpuara), yTBEp»KACH MprUkazoM MHUHHCTEPCTBOM 00pa3oBaHus U Hayku Poccun
ot 12 Hosiops 2015 r.Ne 1327 (3apeructpupoano B Muntocte Poccun 30 mHosi6pst 2015r., peru-
crpanuoHubii Homep 39906).

5. O6pa3oBarenbHblid cTaHAapT Poccuiickoll akajeMuu HapOJHOTO XO3SHCTBAa U TOCY-
JapcTBEHHO# city>x0bI pu [Ipesunenre PD (yTB. mprka3om pektopa Akajgemuu ot 18 aBrycra
2016 r. Ne 01-4567).

b1.5.08.02 MaremaTnyeckuii aHaiu3

1. ®enepanphbiii 3akoH «O0 nHGOpMaNKY, HHPOPMAITUOHHBIX TEXHOJOTHIX U O 3aIINUTE
uHpopmanum» (npuHAT ['ocygapctennoit Jymoit 8.07.2006) Ne 149-D3// «Poccuiickas razera»
o1 29.07.2006, Ne 165.

2. Pacnopsbkenue npaButenbcTBa Poccun ot 24 nexadbpst 2013 roma Ne 2506-p o koH-
LEeNIUN pa3BUTHS MaTeMaTuyeckoro odpasoBanus B Poccuiickoit denepannu. //Cobpanue 3aKko-
HonatenbcTBa PO, 13.01.2014, Ne 2 (vacts I) cT. 148.

3. O6 obpazoBanun B Poccuiickoii @enepanun: PenepanbHbiii 3akoH oT 29.12.2012
Ne273-03 (¢ mocnenyonuMi U3MEHEHUSIMHA U JOTIOJTHEHUSIMHU ).

4. ®epnepanbHbIl TOCyIapCTBEHHBIH 00pa3zoBaTenbHbli crangapt 38.03.01 DxoHOMMKa
(ypoBeHb OakanaBpuaTa), yTBEpKIEH NMpUKa30M MuUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccun
oT 12 Hos16ps 2015 1.Ne 1327 (3apeructpupoBano B Muntocte Poccun 30 HosiOps 2015r., peru-
cTpalmoHHbId HOMep 39906).

5. O6pa3oBarenbHbld cTaHAapT Poccuiickoll akaJeMuu HapOJHOTO XO35HCTBA U TOCY-
napcTBeHHOM ciyxObl mpu IIpesunente PO (yTB. mpukazom pektopa Akagemuu oT 18 aBrycra
2016 1. Ne 01-4567).

6.5. UnTepHeT-pecypchl
b1.5.08.01 JIuneiinas aareopa
1. http://www.i-exam.ru/ Enunsiii mopTan HHTEpHET-TECTUPOBaHUS B chepe oOpa3oBa-

HUSL
2. http://twt.mpei.ac.ru/math/LARB/Matrdet/Matrix/LA 01010300.html JIuneiinag an-

reOpa

3. http://www.fxyz.ru Jluneiinas anrebpa oHaiH

4. http://matem96.ru/primer/primer_linalgebra.shtml - Beiciiass MaTemMarrka ¥ 3JKOHOMH-
ka: OOpa3oBaTesbHbBIE OHJIAMH CepBEPhI: TEOPHS U MPAKTUKA

5. http://ecsocman.hse.ru/net/16000049/ — ®denepanbHbIi 00pa30BaTENbHBI TOPTA
OCM (3KOHOMHKA, COIIMOOTHS, MEHEIKMEHT)

6. http://www.nlr.ru/ — Poccuiickast HanoHanbHas OMOIHOTEKA
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http://matem96.ru/primer/primer_linalgebra.shtml
http://ecsocman.hse.ru/net/16000049/
http://www.nlr.ru/

7. https://H36.pd/ — HatmonanbpHas 2eKTpOHHAs OMOIMOTEeKa

8. http://www.rsl.ru/ — Poccuiickast rocynapcTBeHHast OMOIMOTeKa

9. http://econom.nsc.ru/jep/ BupryaibHas s5koHOMHUYECKass OMOIHOTEKA

10. http://www.searchengines.ru/ — bubiroTeka MOMCKOBBIX CHCTEM

11. http://www.rambler.ru/ — TTouckoBas cucrema

12. http://www.yandex.ru/ — ITouckoBas cucrema

13. https://www.google.ru/ — ITouckoBas cucrema

b1.5.08.02 MaTremaTnuyeckuii aHaau3

1. Cucrema «l"apanT», IpaBoOBbIe 0a3bl POCCHICKOTO 3aKOHOAATENBCTBA. PekuM J10-
cryma: Www.garant.ru

2. OO0mepoccuiickasi ceTh paclpocTpaHeHus: npaBoBod mHpopmanmu («KoHCyabTaHT
wioc»). Pexxum poctyma: www.consultant.ru

3. Koncrurynuu 3apybexubix ctpad Pexxum gocrtyma: http://worldconstitutions.ru

4. HamuoHnanbHas 35eKTpoHHas oubnnoTeka. Pexxum goctyna: http://www.rusneb.ru

5. DOmnektponusii ¢ona Poccuiickoli HamumonanmbHOM OuOmmoreku (PHB). Pexum mo-
cryna: http://leb.nlr.ru

6. DOmnexrtponHas O6ubmmuorexa Poccuiickoil rocygapctennoit oubmmuorexku (PI'B). Pe-
xuM pocryna: http://elibrary.rsl.ru/

7. Hayunas snexkrponnas ouoimoreka ['TIHTB (kartanor ['ocynapctBennoi I1yonnunoit
Hay4YHO-TeXHHUYeCcKol Oubimorekn) Poccun. Pesxxum nocryna: http://ellib.gpntb.ru/

8. Karaior Hayunon bubnuorexu MI'Y. Pexum Jocryna:
http://search.nbmgu.ru/search/

9. Hayunas onexktponHas Oubmuoreka eLIBRARY.RU. Pexum  pocryma:
http://www.elibrary.ru/

10. Google Directory — Math (directory.google.com/Top/Science/Math). Karamor mare-
MaTHYECKHUX PECYPCOB, YIOPSAOUYCHHBIX 1O THITY U TeMaThke. COIepKUT CCBUIKM Ha Oojiee yeM
12000 BeG-caiiToB.

11. http://ecsocman.hse.ru/net/16000049/ — denepasnbHblii 00pa30BaTEIbHBIA MOPTAT
OCM (PKOHOMHKA, COIIHOIOTHS, MEHEKMEHT).

12. http://www.nlr.ru/ — Poccuiickas HanmoHaabHast OMOIHOTEKA

13. https://H306.pd/ — HanimoHanbHast 35eKTpoHHAst OMOIHOTeKa

14. http://www.rsl.ru/ — Poccuiickast rocyrapcTBeHHast OnOInoTeKa

15. http://econom.nsc.ru/jep/ BuptyanbHas 5kKOHOMHUUYECKass OMOIMOTEKA

16. http://www.searchengines.ru/ — bubiroTeka MOMCKOBBIX CHCTEM

6.6. UHbIe HCTOYHUKH
b1.5.08.01 JIuneiinas aaredopa

1. Unbun B.A., Tlo3usk D.I'. JIuneitnas anredpa. — M.: @usmatiur, 2010

2. T'onoBuna JI.W. JIunelinas anreOpa M HEKOTOpbIE ee mpriokenus. — M.: Hayka, 1985.

3. Beicmas matematuka. O6mmuii kype. / Tlox pea. A.W. SI6ioHcKoro. — Munck: Boicinas
mkosa, 1993.

4. Bunenkun H.Sl. Kom6unaropuka. — M.: Hayka, 19609.

5. Ipusanos N.M. Ananurrueckas reometpus. M.: Hayka, 1966.

b1.5.08.02 MaTtemaTnuyeckuii aHaIu3

1. OcHoBbl Maremarmueckoro asHanmusa. .M. ®uxrtenromsi. T.1.-JIans.-Cr6.-2008.-
461c.,T.2.-Jlaus 2015.-C16.-448c.

2. COOpHHK 3aJla4 W YIPOKHEHUH Mo MaTemarmueckomy aHamuzy.. b.I1.JlemummoBu.-
Actpens.-M.:2003.-559 c.

3. DHuukionenus sxonomucra http://www.grandars.ru/

4, Bauk 3amau.ru http://bankzadach.ru/

5. Maremaruka. IHTepakTHBHBIN 00y4aromuii kypc - http://math.immf.ru/
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7. MaTtepuajbHO-TeXHHYECKas 0a3a, HH(POpMAIMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
obecreyeHue 4 HH(PpOPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

s mpoBeneHus 3auaTui mo pucuuiuinaaM b1.65.08 momynst «MaTtemaTiuka» HE00X0 MO
CIIeyoIIee MaTepUaIbHO-TEXHHUECKOE 00eCIICUeHUE:

— JIEKIMOHHBIE ayIUTOPUH, 000PYAOBaHHBIC BUICONPOCKIIMOHHBIM 000PYI0BaHUEM JIISI
npe3eHTaluii B cpene Power Point i skpaHoM, cpelicTBaMH 3BYKOYCHJICHUS;

— yueOHbIC ayJUTOPUH JJISl IPOBEACHUS MPAKTUYCCKUX 3aHATHH, IPYMIOBBIX U HHIUBH-
JyalbHBIX KOHCYJIBTAIMA, TEKYIIEr0 KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTeCTaIIH,

— JUIS CAMOCTOSITEIILHON pa0OThI: YHTAIBHBIC 3aJbl ONOIMOTEKH.

[Iporpammuoe obecniedenne: MS Excel, MS Power Point (Bepcuu ne panee 2007 r.),
Opay3ep 115 BBIXO/Ia B MHTEPHET.

WNudopmannonnsie crpaBounbie cuctembl: Hayunas Oubmmorexka PAHXul'C. URL:
http://lib.ranepa.ru/; Hayunas DIIEKTPOHHAS oubnoTexa eLibrary.ru. URL.:
http://elibrary.ru/defaultx.asp; Hanuonanbuast snekrponnas OubOmamoreka. URL: www.nns.ru;
Poccuiickas rocymapcrenHas oubmmoreka. URL: www.rsl.ru; Poccuiickas HanmoHajabHas Ouo-
JINOTEKA. URL: WWW.NNIr.ru; Dnektponnas  OubOamoreka  Grebennikon. URL:
http://grebennikon.ru/; Dnextponno-6ubmuoTeuHas cuctema M3garensctBa «Jlanb». URL:
http://e.lanbook.com; DnexTponno-6uGmuoreunas cucrema FOPAUT. URL: http://www.biblio-
online.ru/; DnekrponHo-oubanoreynas cucrema I6C IPRBOOKS: http://iprbookshop.ru/.
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