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1. Hepeqeﬂb IJIAHUPYEMBIX pPE3yJIbTAaTOB oﬁyqennﬂ o JTMCHMIIIMHE , COOTHECCCHHBIX C
IUIAHUPYEMBIMHU PE3yJbTaTaMH OCBOCHUS IIPOIrPaMMbI

1.1 Juctmumumua b1.5.08 Maremaruka obecrieunBaeT  OBJAJACHUE  CIEAYIOIMIMMHU
KOMIETSHITUSIMU C YYE€TOM dTana.
Kon Haumenosanne Kon srana | Haumenosanue JTana
KOMIIETCHIIMU | KOMIICTCHIINHI OCBOCHUS OCBOEHUSI KOMITETCHIIMHI
KOMITCTCHITHH
YK OC-9 CrniocoOHOCTB YK 0OC-9.2 CrocoOHOCTh  OIICHWBATh H
UCII0JIb30BATh OCHOBBI apryMeHTHUPOBATh
SKOHOMUYECKUX 3HAHUU B COOCTBEHHYIO TOYKY 3pEHHS
pa3IUYHBIX chepax o HKOHOMHUYECKUM
e TETHHOCTH npobieMaM U Pa3IHMYHBIM
acreKTam COIMATHHO-
AKOHOMUYECKOU TIOJINTUKHA
rocy/iapcTBa.
OIIK-5 Bnanenue HaBbikaMu | OTIK-5.2 CrocoOHOCTH ONPEACIISTh
COCTaBJIEHUSI OIOJKETHOU ¢buHaHCOBbIE U OIOJKETHBIE
u (buHaHCOBOM pecypchl u COCTaBJISTh
OTYETHOCTH, ¢uHAHCOBYI0O M OIODKETHYIO
pacmpeieNieHusi pecypcoB OTYETHOCTH c y4eToM
C YYeTOM TOCJEACTBUM MOCJIEICTBUI BITUSTHUS
BITUSIHUS pa3IMYHBIX pa3IMYHbIX METOJIOB u
METOJIOB M CIOCOOOB Ha crocob0OB  Ha  Pe3yJbTaThl
pe3yNbTaThl ESTEIbHOCTU JEeSITeIbHOCTH OpraHu3aluu
OpraHu3anun

1.2 B pe3ynbTare 0CBOCHHSI JUCIUIUIMHBI Y CTYIEHTOB JOJIKHBI OBITH CHOPMHUPOBAHBI:

OTD/TD Kon JTamna PesynbraThl 00yueHus
(npu HANTUYUU OCBOCHHUS
npodcrangapra)/ KOMITCTCHITH
TPYIOBBIE UIIH
npodeccuoHanbHbIE
JNEUCTBUS
YK 0OC-9.2 Ha YPOBHE 3HAHMM:
3HaThb ~ MaTeMaTHYeCKUe OCHOBBI  pachpeieleHus
pPECYpPCOB OpraHU3aluu
Ha YPOBHE YMEHUN:
OPUMEHSTh  pa3NU4YHbIE  METOAbl U CIOCOOBI
pacnpesiefieHus] pecypcoB
Ha YPOBHE HaBBIKOB:
OLICHUBATh BO3MOJKHBIE IOCIEACTBUS paclpeeeHus
pPECYpPCOB Ha PE3yIbTaThl IS TEIbHOCTH OpraHu3aluu
OIIK-5.2 Ha YPOBHE 3HAHMM:

3HaTh (OpMbI GUHAHCOBOM M OFOKETHOM OTUETHOCTH

Ha YPOBHE YMEHHUM:
OLICHMBAaTh BO3MOXKHBIE IIOCJIEJCTBUS PACIPENEICHUS
pECYpPCOB Ha pe3yabTaThl ACATEIbHOCTH OpraHU3aluH

Ha YPOBHC HABBLIKOB:
COCTaBJISITh OTYETHl 00 MCHOJIB30BAHUU (pI/IHaHCOBLIX
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| pecypcos.

2. O6beM U MecTO TUCHUILINHEBI B cTpykType OIT BO

O0beM TUCHUTIIHHBI

O6mas Tpynoemkocts muctuiuimabl b1.5.08 Maremartnka cocraBmsier 4 3a4éTHBIC
enuuuIbl, 144 gaca.

KommuectBo AKaICMHUYCCKHUX YacCoB,

MIPEI0/1aBaTeIIEM COCTABIISCT:
ounas ¢opma oOyueHus

- Jexnuu — 32 a. 4.,

- MPaKTHYECKHE 3aHATHUSA -32 a. Y.
- caMocTosATeNbHas padboTa - 44 u;

- KOHTpOJIb — 36 JacoB.

BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy ¢

Mecto qucuuniauHbl B crpykrype OII BO
Juciumauaa b1.5.08 Marematrka OTHOCHUTCS K 00s3aTe€lIbHBIM JUCHMILUIMHAM bioka 1
«lucuuTuHBL (MOIYSN)» W B COOTBETCTBUM C y4eOHBIM IUTAHOM H3ydaeTcs B 2 ceMecTpe Ha
o4HOU (hopme 00yUdeHHs.
B conepxxarenbHOM MlaHe AMCHMILIMHA peaM3yeTcs MOocie HM3YYeHUs JUCHUILTUHBI
b1.5.10 OxoHomuueckass Teopusi (1 cemectp ounoit ¢opmsl), b1.5.09 UNupopmannonusie
TexHoJoruu B ynpasienuu (1 cemectp ounoit popmel), b1.5.13 Teopust ynpasnenus (1 cemectp
O4HOH POopMBI).
JloCTHKEHHE MIIAHUPYEMBIX PE3YJIbTaTOB OOYUEHUS CITYKUT JJISL:
b1.b.11 duHaHCOBOE TUIAHUPOBAHKE U OI0HKETUPOBAHUE OpraHU3aIiu (5 ceMectp
OYHOU (HOPMBI)
dopma MPOMEKYTOUHON aTTECTallMi B COOTBETCTBUM C YUEOHBIM IJIAHOM — SK3aMEH.

3. Conep:kaHue M CTPYKTYpPa IMCHHUIJIHHBI

O0beM TMCIUILINHBI , Yac. Dobma
KontakTHast padoTa TeK P ero
o0yyaronuxces ¢ yi

Ne KOHTPOJIs
HaumenoBanue tem (pa3aesioB) | Bcero npenojgaBarTejieM Mo

n/n CP | ycmeBaemocTH,

BH/JIaM y4eOHBbIX "
AT NMPOMEKYTOYHOI
T I TP I 3 I KCP aTrecTauu
OuHas dopma

1. | OcHoBbl MaTemMaTndeckoit moruku | 10 2 4 4 0O
Y TEOPUU MHOXECTB

2. MaTpHIisl ¥ OIpeaeIuTEIN 10 2 4 4 O, KP, I3

TP P

3. CucreMbl JIMHEHHBIX 10 4 2 4 O, KP, 113
anredpanvecKux ypaBHEHUH

4. | JluneltHBIC IPOCTPAHCTBA U 8 2 2 4 O, KP, 113
peoOpa3zoBaHus

5. OyHKIIUN OTHON TIEpEMEHHOM. 10 2 4 4 O, KP, I3
UwcnoBble MOCIeI0BaTENbHOCTH.
[Ipenensr mociieqoBaTenbHOCTEN U
hyHKIHIHI

6. | duddepennmansaoe ucuncnenne | 12 4 4 4 O, KP, 13

7. Heonpenenennsiii u 12 4 4 4 O, KP, 113
OIIpEIeNICHHBIN HHTErpaJIbl

8. Psnel 12 4 4 4 O

9. DYHKIIMU HECKOJIBKHUX 12 4 2 6 O, KP




MIePEMEHHBIX
10. | OcHOBHI TeOpHH BEPOATHOCTEN 12 4 2 6 0O, KP
[TpomexyTo4yHas aTTecTalus 36 9K3aMeH
Beero: | 144 [ 32 | 32 | | 44

Tpumeuanue: ghopmvl mexyweeo konmpons ycnesaemocmu: onpoc (0), konmponvuasn paboma (KP), domawnee 3adanue ([3).
ConepxxaHue TUCUUILTUHBI

Tema 1. OcHOBBI MaTeMATH4Y€CKOM JIOTHKH U TEOPUH MHOKECTB

Marematuka kak s3bIK. OCHOBHBIE OCOOEHHOCTHM MAaTe€MaTHUYECKOI'O MBILIUICHUS.
Maremaruueckas JIOTMKa M TEOpUS MHOXKECTB KaK OCHOBAa MaTeMaTHKH. BbICKa3blBaHUSA U
OCHOBHbBIE ONEpald HajJ HUMU. TabmuIbl WCTUHHOCTH. OKBUBAJIEHTHHIE BBICKAa3bIBaHUS U
Joruueckue 3akoHbl. Meroapl nokasarenbcTtBa. [Ipeaukatel.  KBaHTOpbl  OOLIHOCTHM M
CYLIECTBOBAHUS.

MpuoxectBa. [lonmHoxectBa. Ilpocreiiine onepannuy Haja MHOXECTBaMHU (JIOTOJHEHUE,
o0beMHEeHMEe, TiepeceueHue, pa3HocTh). Jluarpammelr Benna. Ilyctoe u  yHuBepcaibHOE
MHOXkecTBa. ToxaectBa Teopuu MHOXecCTB. Koprexu. Ilpsmoe (mexapToBo) Mpou3BeaeHUE
MHokecTB. KoopaunaTHas quarpamMma aekapToBa npousBeaeHus. [lonstue u npuMepsl OMHApHBIX
OTHOILIEHUH U 0TOOpaKEeHU MHOMKECTB.

Tema 2. MaTpuubl M OnpeeTuTeIH

Onpenenenvie u Buabl matpull. Bekropsl. Onepannn Haj marpunamu. Onpenenurtenb
KBaJpaTHOW Marpullbl. MuHop. AnreOpanyeckoe JOMOJHEHUE. BbluncieHne u CBOMCTBA
ompenenuTeneH. DJIeMEeHTapHbIe MpeoOpa3oBaHUs CTPOK U CTONOIOB Marpuibl. OOparHas
Marpuua. Panr maTpuiibl.

Tema 3. CucTeMbl JIMHEHHBIX AJredpandecKuX ypaBHeHU

Cucrembl uHeHHBIX anreOpanyeckux ypaBHeHHi (CJIAY). 3anmch u pemenne CJIAY B
MarpuuHoM Bujzie. Popmynsl Kpamepa. Teopema Kponekepa-Kanemin o pa3pemimMocT CUCTEMBI.
Pemenue CJIAY u BbrumcieHue oOpaTHOM MaTpuilkl MeTofoM [aycca. CHCTEMbI JIMHEHHBIX
OJIHOPOJIHBIX ypaBHEHMH; CBOMCTBA, (yHJaMeHTalbHas cucTteMa peimieHuil. OOmiee perieHue
CUCTEMBI JIMHEHHBIX alreOpandecKux ypaBHEHHI.

Tema 4. J/InneiiHbIe NPOCTPAHCTBA U MPe0OPA30BAHUSA

BekTopel Ha IJIOCKOCTM M B TPEXMEPHOM IpocTpaHcTBe. OmpeneneHue U MpUMEPbI
JIMHENHOr0 MpoCTpaHCTBa. JIMHEHHas 3aBUCMMOCTb M HE3aBUCHUMOCTb BEKTOpOB. baswuc.
Koopiuuatel BekTtopa B pasnuuHblx 0Oasucax. PasmepHocts. CkansipHoe mpou3Be/IcHHE.
OproHopMupoBaHHbIN 6a3uc. EBKIIMAOBBI MPOCTPAHCTBA.
Jluneiinpie mpeoOpa3oBaHus: onpeesieHre U MpUMephl. MaTpulia JIMHEHHOTO MPeoOpaz0BaHMUS.

Tema 5. UnciioBble nociaenoBarebHOCTH. @yHKIMU 0AHOH nepeMeHnHoil. IIpenennl

nocJjeaoBareJbHOCTel U GyHKIMT

OTtoOpaxkeHus: 4yucIOBbIX MHOKECTB. [loHsTHE YKCIOBOM mocnenoBaTensHOCTH. [loHsTHE
necTBuTeNnbHOM  (DYyHKIMM  JeiicTBUTeNnbHOM nepemMeHHol. ['paduk dyHkuumu. OcHOBHBIE
aneMeHTapHble (QyHKIMH. ClokHble M B3auMHO oOpartHble (QyHKIMH. OCHOBHBIE CBOICTBa
GyHKIMI W TOCIeAOoBaTeNbHOCTEH  (OrpaHMUEHHOCTh, MOHOTOHHOCTB). MeTpuueckoe
pocTpaHcTBO. OKPECTHOCTh TOUKHU.
[Ipenen mnocnenoBatenmbHOCTH. (OCHOBHBIE CBOMCTBA CXOJSIIMXCSA MOCIEI0BATEIbHOCTEM.
[Tpu3Haku cymiecTBOBaHUs Ipejena nociueaoBaTenbHocTH. [lpenen GpyHKIN B 66CKOHEUHOCTH U
B Touke. OmHOCTOpOHHME mpeAenbl. [IpusHaku cymectBoBanus npezaena (GyHKud. beckoHeuHO
Majble ¥ OECKOHEYHO Ooubllive BeTnuuHbl. J[Ba 3amedarenbHBIX mpezena. HempepbhlBHOCTH
(GbyHKIIMK B TOYKe U Ha oTpe3ke. CBoiicTBa (PYHKIIUI, HEMPEPHIBHBIX B TOYKE U HA OTPE3Ke.

Tema 6. ludgdpepenunanbHoe ncHUCICHUE

[MpousBognas ¢yukuun u muddepeniman. ['eomerpudeckuit u (HU3NYECKHA CMBICT
MIPOU3BO/IHOM; TEOMETPUYECKUN CMBICH auddepeHirana. Y paBHeHHE KacaTelbHOW U HOpMAald K
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rpadpuxy ¢ynkuun. [IpaBuna muddepeHmpoBanms cyMM, MPOU3BEICHUS M YAaCTHOTO (DYHKITHA.
[TpousBoaHas cnoxHoM (pyHKIMH. [Ipon3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHH.
Teopembr ®epma, Posutas u Jlarpamxka. IIpasuno Jlonwurans. [IpousBoaHbIe BBICIIMX ITOPSIKOB.
Touku sKcTpeMyMma, BBIMTYKIOCTh M TOYKH meperuda QyHKImMuA. AcuMnToTel. OOmas cxema
uccneoBanus QyHKIUH.

Tema 7. HeonpeaesieHHBIN U onpeesIeHHbINH HHTErPajbl

[TepBooOpaznast u HeornpeaeneHHbIH UHTErpa. CBOWCTBAa HEOMNPEICIIEHHOTO MHTErpaa.
WHTerpaiisl OT OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMHA. OCHOBHBIE METO b HHTETPUPOBAHUSL.
[lonsitTue W reoMerpuyeckass HHTEpIpETalysl  ONpelesieHHOoro uHrerpana.  CBoicTBa
onpenenenHoro wuHrerpana. ®opmyna HeroTtona-JleiOnuna. HecoOCTBeHHbIE HMHTErpalibl ¢
OCCKOHEUHBIMU ~ TIpeelIaMd  MHTErpupoBaHMsA. [IpW3HAKM  CXOJMMOCTH  HECOOCTBEHHBIX
MHTETPaJIoB.

Tema 8. Paasbl

[lonsitue uuncnoBoro psina. OcHOBHblE cBoiicTBa psaoB. HeoOxomuMmelii mpu3HaK
cxoauMocCTH psija. IIpu3Haku cX0qMMOCTH PSAOB ¢ HEOTPULIATENILHBIMU WieHaMH. AOCOIIOTHAs U
YCIIOBHAs CXOJIMMOCTH 3HAKONepeMeHHBIX psnoB. [lpusHak cxomumoctu JleitOnuna yis
3HAKOYEPENYIOIIETOCs pAaa.
Crenennbie  psigpl. CBOMCTBA CTEMEHHBIX psiioB. Teopema AbGens. Pammyc cxommmoctu
creneHHoro psaaa. Psagsl Maknopena u Teitnopa

Tema 9. ®yHKIIUN HECKOJIbKHX IIEPEMEHHBIX

[TonsiTust QyHKIIMM HECKOJNBKUX TMepeMeHHBIX. [Ipenen W HempephIBHOCTH (DYHKITWH.
YactHple TIpoW3BOJHBIE W MOMHBINA muddepeniman Gyakmun. [Ipon3BoaHas MO HAMpaBJICHUIO,
rpagueHT QyHKIUN. DKCTpeMyMbl (GYHKIIUM MHOTUX NEPEMEHHBIX, HEOOXOMMOE U JOCTATOYHOE
YCIIOBHSI SKCTPEMYMa.
JIBoiiHble wuHTerpanel. CBeleHHWE JBOMHOTO HWHTErpajla K MOBTOpHOMY. ['eomerpuueckas
WHTEpIpeTanus ABOMHOrO HHTErpaia.

Tema 10. OcHOBBI TeOPUH BEePOSITHOCTEH

[Tonsitue BepositHOCTU. [IpOCTpaHCTBO AMEMEHTApPHBIX COOBITHH. OCHOBHBIE TEOPEMBI O
BEPOATHOCTSAX COOBITUN. 3aBUCUMBIC U HE3aBUCHUMBbIE COObITH. DopMyna MOTHON BEPOSTHOCTH.
Teopema baiteca. Cnyvaiinple BenuuuHbl. DYHKIMA W IUIOTHOCTH  PaCHpEICIICHHUS.
XapakTepUCTUKH CITy4alHbIX BEJIMYUH.

4. MarepuaJibl TEKyILIEr0 KOHTPOJISl yCIeBaeMoCTH o0y4yarommxcst 1 pon
OLI€eHOYHBIX CPEJACTB MPOMEKYTOUHOI aTTecTAlMHU 10 JMCHHUIJINHE

4.1. ®opMbI U METOJBI TEKYIIEro KOHTPOJS YCIIEBAEMOCTH OOYYArOMIMXCS U MPOMEKYTOUHOMN
aTTEeCTaLMHU.

4.1.1. B xone peanmzamuu guctuiuinael b1.6.08 MaremaTtuka HCHONB3YIOTCS CIEIyIOIINE
METO/IbI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH 00Yy4arOIIUXCsl.

Tema (paznen) DopmbI (METO/IBI)
TEKYIIEr0 KOHTPOIA
YCIIEBAEMOCTU

1. OCHOBBI MaTeMaTUYECKOHN JIOTUKU M TEOPUU MHOKECTB 0]

2. MatpuIibl 1 ONpenenuTend O, KP, I3
3. Cucrempl TMHEHHBIX alTeOpandecKuX ypaBHEHHH O, KP, 113
4, JluHeiHbIE TPOCTPAHCTBA U PeoOpa3oBaHus O, KP, 113
5. @yHKIMN 0JHON NepeMeHHOH. UHcoBble MOCIea0BaTEIbHOCTH. O, KP, 113

[Ipenens! nocnenoBarenbHOCTEN W GYHKIMHI

6. JuddepenipanbHOe UCUUCTEHIE O, KP, 13
7. HeompeneneHnHslil 1 onpeneneHHblil HHTErpasbl O, KP, 113
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8. Psine 0

9. ODYHKIUU HECKOJIBKUX IIEPEMEHHBIX O, KP

10. | OcHOBBI TEOpUH BEPOSTHOCTEH O, KP

4.1.2 DOx3aMeH NPOBOJUTCS C HCIHOJIb30BAHUEM CIEAYIOUIMX METO/I0B (CPEACTB): B
YCTHO# (popMe 1o BOIIpocaM | pelIeHHe TUTOBBIX 3a/1ad.

4.2. Marepuainsl TEKyILLEro KOHTPOJISl YCIIEBAEMOCTH.

[IpenogaBarenb OLEHUBAET YPOBEHD OATOTOBIEHHOCTH 00YUaIOIIMXCSl K 3aHATHUIO I10
CJIEAYIOLIUM NOKa3aTeIIsM:

- YCTHBIE OTBETHI Ha BOIPOCHI NIPENOAABATENS 110 TEME 3aHSTHS,

- BBICTYIUICHHE TI0 BOIIPOCAM K OTIPOCaM),

- IPaBUJILHOCTD pEIIeHUsI KOHTPOJIbHOU PadoOThI,

- IPaBUJIBHOCTD BHIMIOJHEHMSI IOMAITHUX 33 JaHU.

OneHka 3HaHUM, yMEHUH, HAaBBIKOB IPOBOAMTCS HAa OCHOBE OaJJIbHO-PEUTHHIOBOM
cuctembl 70% u3 100% (70 6amnor u3 100) - BkiIag 1o pe3ynbraraM MOCEMAeMOCTH 3aHATHH,
aKTUBHOCTH Ha 3aHATHAX, OTBETOB Ha BOINPOCHI IMpernojaBareis B XOAE 3aHATHS, pelIeHUs
KOHTPOJIbHBIX 3aJaHUM.

Jeranuzanuss O0aulOB M KPUTEPUU OICHKM TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH
YTBEPKIAeTCs Ha 3aceJaHUM Kaeapsbl.

IIJIAHBI MIPAKTUYECKHUX 3AHSTHI?
Tema 1. OcHOBBI MATEMATHYECKOM JIOTUKH U TEOPUU MHOKECTB

3ansrue 1.

1. [ToBTOpEHME ONIPECIICHUIT OCHOBHBIX MMOHSATUMA TEMBI.

2. I[or<a3aTI> JIOTMYECKHE 3aKOHBI, UCITIOJIb3Y Ta6J'II/ILII>I HCTUHHOCTHU, U JaTb IPUMEPLI UX
COZEPKATEIBHON UHTEPITPETAIAN

a) avbeaab;6)(a=b) < avb;

Blav(bac)=(avb)a(aveo),

Ha 0om

a) anbeavb ;6 a=beoaab;

B)ana (bvc)< (anb)v(anc).

3. ITycThb p 0O3HAYACT: «YUCIIO a ISITUTCS Ha YUCII0 by, (| 03HAYAET: «YKMCIIO a JEeTTUTCS Ha YKCIIO C» | I
03HAYALT: «JUCIIO a JCTUTCS Ha pou3BeaeHUe yncen b u c». CHopMyITUpOBaTh MPeIOKEHHUS,
3amucaHHbIe B BUE GOPMYII, M ONPEICIUTh, €CIIM BO3MOKHO, MX 3HAUCHUE (MCTHHHOCTD)

a) PAQ; 0) pAQ =T;

Ha 00Mm

a) PACQ; 6) Pvg=r

4. TTycth R 1 D 03Ha4aloT COOTBETCTBEHHO BBHICKA3BIBAHUS: «JAHHBIH YETHIPEXYTOJIbHUK €CTh
POMO» M «IMaroHaJI JaHHOTO YEeThIPEXYroJIbHUKA B3aUMHO MEPIICHIUKYIISIPHBD). 3alliCcaTh B
CHUMBOJIMUECKON (hOpME CIICTYIONINE BRICKA3bIBAHUS U OTIPEICIUTh, €CIIH BO3MOYKHO, UX
3HaueHUe (MICTUHHOCTB).

a) Eciin naHHbIN 4eThIPeXyTrobHUK €CTh POMO, TO AMAarOHAIH JaHHOTO YE€ThIPEXyroJbHUKA
B3aMMHO TEPIICHUKYIISIPHBI;

0) HeBepHO, 4TO eciu AMaroHaJid JaHHOTO YEeThIPEXYroJbHUKA B3aUMHO MEPIICH UK YISPHBI, TO
JIAHHBIH YEThIPEXYTOJILHUK €CTh POMO.

Ha Oom

! 3aiaum, HOMEpa KOTOPBIX OTMEUEHBI * -(haKy/IbTATHBHEIE.
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a) JlaHHBII YETHIPEXYrOJbHUK HE POMO, WIIK THArOHAIHM JAHHOTO YEThIPEXYTrOJIbHUKA B3aUMHO
MEPICHAUKYIISPHBI.
5. Tano muoxectBo M={a, b}. Ilpenukar P(X, y), rie X u y € M, 3anan Tabnuuei

X y P(X,Y)
a a 1
a b 1
b a 1
b b 0

OnpenenuTh 3HaYEHUE HCTUHHOCTH CJICTYIOIINX BBICKA3bIBAHUH U JaTh MPUMEP UX
COJIEPKATEIbHON NHTEPIIPETALIUH.

a) 3 x P(x, a) 0) VyP(@,y) B) A XV Yy P(x, y).
Ha dom a)3yP(a,y) 0) V X P(x, a) B) V X 3y P(X, Y).
3ausitue 2
1. IIpoBepka JOMAITHETO 3a/IaHUS.
2. [ToBTOpEHME OTpe/IeIeHNi OCHOBHBIX IMOHSITHIA TEMBI.
3. IMyctp R(X) u D(X) — mpeaukatsl, onpe/ie/ieHHbIe Ha MHOYXECTBE YE€THIPEX YT OJIbHUKOB,
03HAYAOIIHE COOTBETCTBEHHO: «YETHIPEXYTOJIBHHUK X €CTh POMO» U «THarOHAIH
YEeTHIPEXYroJIbHUKA X B3aUMHO TIEPIICHIUKYIISAPHBD». 3arucaTh B CHMBOJINYECKON (hopMme
CJIeTYFOIIIE BBICKA3BIBAHUS
a) Eciu 9eThIpeXyrobHUK €CTh POMO, TO JIMArOHAIH STOTO YETHIPEXyroJIbHUKA B3aUMHO
TIEPIICHIUKYIISIPHBI,
Ha 0om
a) JIro60#t yeThIpeXyroJpHUK — He POMO, WJIHM €T0 JUaroHaJId B3aUMHO TIEPIICHIUKYIISPHBI.
6) HeBepHo, uTO eciu AMaroHaan 4eThIpeXyroibHUKA B3aUMHO MEPHEHIUKYISAPHBI, TO 3TOT
YeThIPEXYrOJIbHUK €CTh POMO.
4. 3anmmcath B popMe BBICKa3bIBAaHUMN, BBE/ISI HEOOX0IUMbIC 0003HAYCHUS TTPEIUKATOB,
CIIETyIOIINE MTPEI0KEHUS:
a) Bce MockBHUM B JaHHOM IpyINIe ydaTcs Ha «XOPOIIO» U «OTIUYHON.
0) B manHol rpynmne HeT ciymmarenei crapiie 30 ser.
Ha 0om
a) Bce cnymarenu B JaHHOH TpyIine — MOCKBUYH WK U3 [101MOCKOBBAL.
6) HekoTopbie MOCKBUYM — CITyIIaTEIN TaHHOM TPYIIIbI.
5.* Tlycte S(X, Y, Z) - IpeanuKat CIIOKeHUs (Z IBISCTCSA CYMMOM X | Y), pacCMaTpUBaEMbIil Ha
MHOXecCTBe Z BceX 1enbix yrces u Ha MHOkecTBEe No = N J {0} 1mienpIx HeoTpuIaTenbHbIX
yrcen. KakoBa conepikarenbHas HHTEPIPETAIHs CIeaAyomuX GopMyll U Ha KaKOM MHOXKECTBE
(Z v No) oM UCTHHHBI?

a) Vy3a xSy, 0) 0) VzVx3yS,Y,2).
Ha 0om
a) AyVx S(x, Y, X) 6) 3 x3ay S(x, y, -12)
6. JloxazaTh ¢ moMomIbI0 quarpamMM BeHHa cienyronme Tox/1ecTBa
XUY =XNY Ha 0om (XNZ)UY =(XUY)NZUY).

[TpoBepHUTH BBHITIOJIHEHHE TOKIECTB TPH MHOXKECTBAX
I={1, 2, 3, 4, 5}, X={1, 5}, Y={1, 2, 4}, Z={2, 5}.

7. Mausr muoxxectBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.
Haiitu cieqyromne MHOXKECTBA M HAYEPTUTh KOOPIUHATHBIC THATPAMMBI, HILTFOCTPUPYIONIUE UX
MOCTPOCHUE,

XxY, Ha 0om XxYNZ.
8*. Beimucarh BCe 3J€MEHTHI OTHOMICHUH p = <X, R>; mpencTaBuTh UX B BUJIE KOOPAUHATHBIX
JMarpaMM U rpaoB OTHOIIECHHM, €CITH

X={1, 3,5}, R={<x, y>: x <y},
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Ha oom X={2, 4, 16, 22}, R ={<X, y>: X siBysieTcs IenuTenem Yy},
OHpeI[eJII/ITB, SABJISAKOTCA JIU OTH OTHOINCHHUSA OTHOIICHHUEM SKBUBAJICHTHOCTH.

Tema 2. MaTpunbl 1 onpeaeJauTe

3ansaTme 1.

1. [IpoBepka gOMAaIIHETO 3a/1aHusl.

2. [ToBTOpEHME OTpeIeIeHNii OCHOBHBIX MOHSITHIA TEMBI.
3. Mansr maTpuist A u B.

Voo (230 0 -1
-1 4 B=|13 2
0 3
VYka3aTh, KaKke U3 HHKETPUBEICHHBIX OMEPAIIHi BHITIOJTHUMBI, U BHITIOJHHUTD UX.
a) A + B; 6) A’ +B; B)A+B'; A +B".
1) AB; e) A'B; x) AB; 3)BA'.
Ha 0om
a) -1 2 3 2 30
A= B=
0 13 0 1 -1 4
4. Peuts 3amaun [J112, ¢.60, 64]:
1.17,1.20, 1.23; 1.40, 1.43 Ha 0om 1.18,1.21, 1.25; 1.42,1.45
5*. Haiitu onpenenuTenb MaTpUIIbI
1 0 4 1 0 00 1
o 0 3 13 |10 35 13
0O 0 0 3 -3 45 6
3ansrue 2.
1. [IpoBepka nomarrHero 3agaHusl.
2. [ToBTOpEHME OTpe/IeIeHN i OCHOBHBIX MOHSITHIA TEMBI.
3. Pemuts 3amaun [JI1, c.65, 68]:
1.62 Ha 0om 1.65.
4*, Haiitu matpuity, oopatnyto Marpuiie C, eclii oHa CyIIecTBYeT (CM. I1. 5 3aHsTus 1).
1 0 4 1 0O 00 1
o 0 3 13 10 35 13
0O 0 0 3 \-3 4 5 6
5. Haiitu panr maTpui
2 1 -4 -1 3 5 (-2 -1 3
A=l4 2 0 B=|2 -6 0 c=|4 2 -6
1 -3 4 1 -3 -5 2 1 -3
6*. Pemuts 3amaun [JI1, ¢.70-71]:
1.73 Ha 0om 1.75.

Tema 3. CucTeMbl JJMHEHHBIX AJIre0panvecKux ypaBHeHHH

Sausatue 1.
1. IIpoBepka JOMAIITHETO 3a/1aHUSI.
2. [loBTOpEHME OomnpeieIeHnii OCHOBHBIX IOHSTHI TEMBI.

2 JI1 — nuTepatypa 1o HOMepoM | B CITMCKe JIUTEPaTyph
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3. Pemute 3amaum [JI1, c. 108]:

2.14,2.19, 2.22 Ha 0om 2.15, 2.20, 2.23.
4. PemuTh cucTeMbl ypaBHEHUN MeTo1oM ['aycca
2%, +X, +3%X; = 5 X, +4Xx; = 2
a) 4%, +2X, +6X; =8 ; 0) 3X;, +X, +2X; = =3 .
X, +2X, —4X; = -1 —X +X, + X3 =5
33X, =X, +2%X; = 4 X, +X, +X, =1
Ha 0om a)y X, +5X, +4X, =7 ; 0) X, +2X, =3
-9x, +3X, —6X; =5 S5X; +3X, +X; =5
3ansaTue 2

1. [IpoBepka JOMAIIHETO 3a/1aHusl.

2. [ToBTOpEHME OTpe/IeIeHNi OCHOBHBIX MOHSITHIA TEMBI.

3. Pemiuts metonom "aycca 3agauu [JI1, c. 108, 115]:
2.46; 2.47; Ha oom 2.48.

Tema 4. JInHeiiHbIe IPOCTPAHCTBA U NIPe00pPa30BaAHUA

3ansrue 1.
1. IIpoBepka JOMAIIHETO 3a/1aHusl.
2. [ToBTOpEHME OTpeIeIeHni i OCHOBHBIX IMOHSITHIA TEMBI.
3. Pemuts 3amaun [JI1, c. 165-166]:
3.53, 3.56, 3.58* Ha Oom 3.51, 3.57, 3.59*.
4. HaiiTi KOCHHYC yIila MEX1y BEKTOpaMU X U Y, IPUHAUIEKALIMMHU TPEXMEPHOMY €BKIMIOBY
IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3UCOM.

1 -1 0 -1
a) x= 4 py=|3 6) x=|-4 y=| 3
-2 2 1 -2
5. HaiiTi maTpuily TMHEHHOTO TIpeoOpa30BaHusl, IEPEBOISAIICTO KaXKIbIH
X, Y1
BEKTOp X =| X, B BeKTOp Y =| Y,
X3 Y
X X, — X,
y=[%+X Ha 0om y=| 2x,
X, — X X, —3X,

5. Haiitu MaTpuily THHEHHOTO MPeoOpa30oBaHus, IEPEBOISIIEIO KAK/IbIH BEKTOP X IBYXMEPHOTO
BEKTOPHOTO MTPOCTPAHCTBA B BEKTOP Y MO CIEAYIONIEMY aITOPUTMY.

@) CHMMETPHYHOE O0TOOPaKEHNE OTHOCUTEIBHO MPSIMOM X1 = X2 ;

6) oBOPOT Ha 45° 10 YaCOBOMU CTPETKE;

6*) CHMMETPUYHOE OTOOpaKEHHE OTHOCUTEIILHO MPSIMOi X1 = 0, a 3aTeM CHMMETPUIHOE
0TOOpakeHre OTHOCUTENBHO Hauanaa KOOpauHaT.

Ha Oom

@) CHMMETPHYHOE OTOOPaKEHUE OTHOCUTEIHHO MPIMOM X1 = -X2.

6) IOBOPOT Ha YTOJ ¢ MPOTUB YAaCOBON CTPEIIKH;

6*) CHMMETPUYHOE 0TOOpaKeHUE OTHOCUTEIBHO Havyajia KOOP/IMHAT, a 3aTeM
CUMMETPUYHOE 0TOOpaKEHHE OTHOCUTENBHO mpsiMoit X2 = 0.

11



Tema S. UncJioBble nocjieoBaTeJJbHOCTH. P YHKIHMHU OHOM NEepeMEHHOI.
IIpeneinl mocjeqoBaTeJbHOCTEH U (PYHKIMH

3ausrtue 1

1. IIpoBepka JOMAIIHETO 3a/laHusl.

2. [ToBTOpEHME OTpeIeIeHnii OCHOBHBIX MOHSITHIA TEMBI.

3. OnpenenuTh 00JIACTH CYIIECTBOBAHUS U 00JIACTH 3HAYCHUH CIIEAYIONUX (QYHKIUI:

a) Yy =v3x—x°:6) y=log(x? —4);s) y =sin(~x)
Ha 00M a) y:\/2+x—x2 ;6)y=1log,log, X;B)y= Jx

sinzx

4. Tloctpouth rpapuk GyHKIMH

y=ax+b,aeR, beR:
5. Pemmuts 3amaunm [JI1, ¢.267]:

5.38(a, B); 5.39(a, 1); 5.40(a); 5.41(a)

Ha 0om 5.38(6, 1), 5.39(0, n); 5.40(6, B), 5.41(0).
6*. Haiitu:
B
1-x
na oom f(x),ecmm f(x+1)=x?—-3x+2.

7. Pemmuth 3amaum [JI1, ¢.296, 297, 302]:
6.8(a, 6); 6.9(a) Ha 0om 6.15; 6.21.

a) f[f(x)], ecnn f(x)= 6) f(x), ecun f(ij:xz;

X+1

3anstue 2
1. [IpoBepka nomarrHero 3agaHusl.
2. TloBTOpEHUE ONMpeIeIeHNI OCHOBHBIX MMOHATUHA TEMBI.
3. Boruncnuth npezensl

2 _ X2 — _ 2
-0 2x% —x 1" 6 I 2x% —x-1" 5
4. Pemnts 3amaun [JI1, ¢.298 — 304]:

6.10(a, 1, 1); 6.11(r, 0) Ha dom 6.23; 6.39; 6.41; 6.47; 6.63; 6.69.
5. Pemuts 3amaun [JI1, ¢.305 — 304]:

6.80(6, B); 6.88; 6.109; 6.110
Ha 0om 6.83; 6.85; 6.86; 6.111; 6.120.

Tema 6. uddepenunaibHoe uCHUCTEHHE

3ansaTue 1
1. IlpoBepka goMaIlIHero 3aJlaHusl.
2. IToBTOpeHue onpeeneHnit OCHOBHBIX MOHATHN TEMBI.
3. Pemuts 3amaun [JI1, c. 350 — 355]:
7.20(6, 1); 7.33; 7.34; 7.42 Ha 0om 7.27;7.39; 7.55; 7.61; 7.62.
4. Haiitu nepByto 1 BTOPYIO IPOU3BOIHBIE (DYHKIIMIA:

y = In(tgx?) na dom y =5% + \/(x—Inx)
5. Petuts 3amaun [JI1, ¢.355]:
7.64 Ha oom 7.65; 7.66.
5. Hanucatb ypaBHEHHE KacaTeIbHOW M HOPMaH K rpaduKy QyHKIMU Y = 3x? B 3amaHHOI

Touke M(-2, 12).
6*. Pemute 3amaum [JI1, ¢.359]:

3 ER - MHOXCCTBO Z[eﬁCTBHTGJ'IBHLIX YHUCCII.
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7.110 Ha 0om 7.108; 7.112.
3ansaTne 2
1. IIpoBepka gOMaIIHETO 3a/1aHUS.
2. [ToBTOpEHME onpeieeHnii OCHOBHBIX MOHSITHIA TEMBI.
3. Pemuth 3amaun [JI1, ¢.356]:

7.76,7.78, 7.80 Ha 0om 7.77,7.81.
4. UccrnenoBath PyHKIMU U TIOCTPOUTD UX TPAPUKH
2
1
a) y = [6) y=X+>
x“ -1 X

Ha 0om 2) y:ﬂ ; 0) y:x2/3(1—3x).
3x+1
5. Pemuts 3amaunm [JI1, ¢.361]:

7.125; 7.130 Ha 0oMm 7.126; 7.127; 7.133.

Tema 7. HeonpeaeJieHHBIN U OnpeesIeHHbIA HHTErpaJibl

3ausarue 1

1. IIpoBepka JOMAIIHETO 3a/1aHusl.

2. [ToBTOpEHME OTpeIeIeHnii OCHOBHBIX IMOHSITHIA TEMBI.

3. Haiitn HeonpeneﬂeHHme MHTErPAJIbl METOJIOM HEMOCPEACTBEHHOTO NHTETPUPOBAHMS

3X +1 X 24X
a e” 5" dx.
PeI_III/ITb 3amaun [JI1, ¢.548 — 549]:
10.34 Ha 0om 10.25; 10.32, 10.36.

4. HaiiTu HeonpeIeIeHHbIC I/IHTeraJ'IBI METOJIOM 3aMEHBbI MIEPEMEHHON

a) [ _dxi 6) J—dx B) f—dx

1+x*
Permts 3amaun [JI1, c. 549, 554 — 556]:
10.41(B); 10.48 Ha 00oMm 10.43; 10.46; 10.55; 10.76; 10.80.

5. HaiiTu HeonpeiesieHHbIe HHTErpajibl METOJOM UHTETPUPOBAHUS MO YACTSIM.
Pemuts 3amgaun [JI1, c. 556, 560]:
10.95(a); 10.97; 10.100; 10.104 Ha 0om 10.107; 10.125,
10.126.
3anstue 2
1. [IpoBepka JOMAIIHETO 3a/1aHUSI.
2. [loBTOpEHME onpeieeHnii OCHOBHBIX OHSTUI TEMBI.
3. HaiiTu HeompeieneHHbIe HHTETPAJIbl OT PAIllHOHANBHBIX IpOo0eit
Pemmuts 3amaunm [JI1, ¢.561-565]:
10.130; 10.127, Ha 0om 10.137; 10.140, 10.144.
4. BeIyuCIUTE ONIpeieTICHHbIE HHTETPAIIbI
Pemuts 3amaun [JI1, c.621]:

11.32,11.37 Ha 0oMm 11.40, 11.43
5. Haiitu momniamy Guryp, OorpaHMYeHHBIX CICIYIOIIUMU KPUBBIMU
a) y:_x2+3, y:O; 6)y:X2—2X, y:4X—X2
Ha dom a) y=—x> +4%, y=2X; 6) y=x2, y=+x.
Pemuts 3agaunm [JI1, ¢.630]:
11.65 Ha oom 11.64;11.72; 11.73; 11.84.
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6. BerarciuTh HECOOCTBEHHBIE MHTETPAITBI
5

dx
o | ¥ e

ol X2 o (x— 1)

Pewnts 3amaun [JI1, ¢.635 - 636]:
11.115; 11.118 Ha oom 11.124;11.128; 11.129.

Tema 8. Paanl

3ansaTue 1

1. [IpoBepka gOMAaIIHETO 3a/1aHusl.

2. [ToBTOpEHME OTpeIeIeHNii OCHOBHBIX MOHSITHIA TEMBI.

3. MccnenoBaTh CXOAMMOCTD 3HAKOTIOCTOSIHHOTO YHCIIOBOTO pfma

a)22”16>z Y

no1 /n+5 n 110n

6)2

©,1000"

Ha 0om a)
Z —(n +l)I
4. Pemuts 3amaun [JI1, ¢.753, 754].
13.106, 13.113* Ha 0om 13.120, 13.123.

5. Pemute 3amaum [JI1, ¢.776]:

14.11; 14.15; 14.21*  na oom 14.14; 14.20*.
5. Pemmute 3amaum [JI1, ¢.783]:

14.41, 14.43* Ha 0om 14.45; 14.52*

Tema 9. ®yHKUNM HECKOJbKHX MePeMeHHbIX

3ansaTue 1

1. [TpoBepka nomarrHero 3agaHusl.

2. TloBTOpEHUE ONpeIeIeHIt OCHOBHBIX MMOHATUHA TEMBI.

3. HaiiTu yactHbie mpon3BogHbIe (DYHKIIHM IBYX MEPEMEHHBIX

z=x%y —cos? xy.
Pemuts 3amgaun [JI1, ¢.504, 505]:
9.44, 9.46, Ha 0oMm 9.47;9.50; 9.51; 9.53.

4. Pemnts 3amaun [JI1, ¢.505]:
9.64 Ha oom  9.66; 9.68.

5*. Haiitu BenuunHy u Hanpasienue rpaauenta Gpynkuuu B Touke M (Xg, Yg,2g) :

1
f(xy.z)=
VX2 +y2 422

naoom T(X,y,2)=xyz, M4, L11).

L ML 2,2);

3anstue 2

1. [IpoBepka JOMAIITHETO 3a/1aHus.

2. [loBTOpEHME ompeieIeHnii OCHOBHBIX IOHSTUI TEMBI.
3. Petuts 3amaun [JI1, ¢.509]:

9.75; 9.88* Ha 00Mm 9.76; 9.81.
4. BolYuCIuTh JBOWHBIE HHTETPAITBI ” f (x, y)d xdy o oomactu G , 3aJIaHHOM IpaHULIaMH
G

a) f(x,y)=xy, G:{y=0, y=x, x=1},
6) f(xy)=x+y* G:{y=x y=x"}
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na doom f(x,y)=x-y, G —tpeyronbuuk c Bepmunami (1, 1), (4, 1), (4, 4).
5. Pemmuts 3amaum [JI1, ¢.643, 644]:
11.159 Ha 0om 11.160.
6. C nmoMoII[pt0 IBOMHOI0 MHTErpajia HAWTH ILJIOIIA b, OTPAHHUYCHHYIO KPUBBIMH:

Xy=1 X+Yy=25; na oom y2 =2X+1, y2 =-2X+1.
Tema 10. OcHOBBI TEOpUM BepOSITHOCTE

3ansaTme 1.

1. [IpoBepka gOMAaIIHETO 3a/1aHUS.

2. [ToBTOpEHME OTpeIeIeHNii OCHOBHBIX MOHSITHIA TEMBI.

3. BeposiTHOCTh cAauu CTYJEHTOM 3auera no ucropuu (cobwsitue A) paBHa 0,9, a 3ayera 1o

Marematuke (coobitue B) — 0,7. Cunras ciady 3TUX 3a4€TOB HE3aBUCUMBIMU COOBITUSIMU, HAUTH
ANB,ANB ANB ANB . Hatp COAECPIKATENBHYIO

MHTEPIPETAIMIO 3TUM COOBITUSM M M300pa3uTh MX HA PUCYHKE MPOCTPAHCTBA 3JIEMEHTAPHBIX

BEPOSITHOCTH COOBITHI

COOBITHH.
4. B onnoti rpynne I'l ctynenTos, u3 kotopsix Ol yuarcs Ha «oTinuaHO». B apyroi — 2
CTYJIEHTOB, U3 KOTOPBIX Ha «OTIMYHO» ydarcs O2. M3 ka0 rpynmsl caydaiHbIM 00pa3oM
BBIOpaIM 10 OJJHOMY CTyAeHTY. KakoBa BeposTHOCTB TOTO, 4TO 00a y4arcs Ha «OTIIMYHO»?
a) I'1=18; 01=9; I'2=16; O2=4 na oom 6) I''=15; O1=5; I'2=20; O-=6.

4. Cpenu 25 cTyieHTOB, U3 KOTOPBIX 15 neBylIeK, pa3bIrpbIBalOTCS 4 MpUTJallieHus Ha
JTUCKOTEKY, IPUYEM Kax bl MOXKET BHIUTPATh TOJbKO OJuH Ouier. KakoBa BEpOSTHOCTH TOTO,
4TO cpeau obnaaarenell OuneTa OKaKyTCs a) TOJIBKO JACBYIIKH, 0) TOJBKO FOHOMIN?

Ha 0om

KakoBa BeposITHOCTh TOTO, YTO cpeau obaaareneil OuneTa OKaKyTCs
TPH JICBYIIKH U OJIUH FOHOIIA?
5. Pemnuts 3amaun [J13%, ¢.61 — 62]:

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

1.26a-6; 1.55 Ha 0om 1.26B-x1; 1.56.
3ansrue 2.

1. IlpoBepka goMalllHero 3alaHusl.
2. IToBTOpeHue onpeeneHnii OCHOBHBIX MOHATHH TEMBI.
3. B cembe aBoe aereil. M3BecTHO, 4TO OJIMH U3 HUX MalbuuK. KakoBa BeposATHOCTh, YTO 00a
peOeHKa — MaJIbYUKH?
4. o pe3ynbTaTam MPOBEPKH 3aU€THBIX PA0OT OKA3aJI0Ch, UTO B EPBOIl IrpyIiIe MOIyYHIN
3auet 20 cryaentoB u3 30, a Bo BTopoil 16 u3 32. KakoBa BepOsATHOCTb TOI0, YTO HAayAauy
BbIOpaHHas 3a4TeHHas pa0oTa NPUHAAIECKUT CTYIEHTY IepBOil rpymnIibl?
5. Pemuts 3amaun [J16, ¢.49-50, 63-65]:

1.65; 1.69 Ha oom 1.33a; 1.82.
6. JIBa cTpenka caenaiy 1o 0JHOMY BBICTPEIy B OJHY U Ty € MUIIEHb. BEposITHOCTh onagaHus
B MHUILIEHB /171 IIepBOro crpeiika pasHa 0,6, a [uig BToporo — 0,4. B Mumienu okasanach oaHa
npo6onHa. HaliTi BeposSTHOCTB TOTO, YTO MPOOOMHA MPUHAIJICKUT IEPBOMY CTPEJIKY.

Ha 0om
JIBa cTpenka clienaiy o OHOMY BBICTPEINY B OJIHY U Ty ’K€ MHILEHb. BeposTHOCT onaaaHus B
MHUIIIEHb AJIs IIepBoro crpenka pasHa 0,8, a uist BToporo — 0,5. B Mumienn oxasanach oaHa
npo6onHa. HaliTi BepOsSTHOCTB TOTO, YTO MPOOOUHA MPHUHAIICKUT BTOPOMY CTPEIIKY.

4 JI3 — nuTepatypa Mo HOMEPOM 3 B CITHCKE JINTEPATYPhI
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KOHTpOHBHOC JAOMAINHEC 3aJaHUC BBIINIOJHACTCA IO BapHaHTaM B COOTBCTCTBHUU C Ta6n1/1ueﬁ

BApUAHTOB.
Tabéanua BapuaHTOB

3a0aua 1 | 2] 3] 4] 5 | 6
M sapuanma Homepa eapuanmoe 3aoau
3a0anusn
1. 1 1 1 1 1 1
2. 2 2 2 2 2 2
3. 3 3 3 3 3 3
4, 4 4 4 4 4 4
5. 5 5 5 5 5 5
6. 6 6 6 6 6 6
7. 7 7 7 7 7 7
8. 8 8 8 8 8 8
9. 9 9 9 9 9 9
10. 10 [ 10 | 10 | 10 | 10 | 10
11. 1 2 3 4 5 6
12. 2 3 4 5 6 7
13. 3 4 5 6 7 8
14. 4 5 6 7 8 9
15. 5 6 7 8 9 10
16. 6 7 8 9 10 1
17. 7 8 9 10 1 2
18. 8 9 10 1 2 3
19. 9 10 1 2 3 4
20. 10 1 2 3 4 5
21. 1 3 5 7 9 2
22. 2 5 7 9 2 4
23. 3 7 9 2 4 6
24, 4 9 2 4 6 8
25. 5 2 4 6 8 10
26. 6 4 6 8 10 1
27. 7 6 8 10 1 3
28. 8 8 10 1 3 5
29. 9 10 1 3 5 7
30. 10 1 3 5 7 9
31. 1 6 7 8 9 10
32. 2 7 8 9 10 1

KOHTPOJILHOE IOMAIIHEE 3AJAHUE

3agaua 1. Haiitu panr matpuisl
Bapuanr 1 Bapuanr 2
-2 0 -1 -2 -1 3
A= 0 2 3 A= 4 2 -6
1 -2 4 2 1 -3
Bapunanr 3 Bapuanr 4
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2 1 -4 -1 3 5
A=4 2 0 A= 2 -6 0
1 -3 4 1 -3 -5
Bapuanr 5 Bapuanr 6
1 0 2 0 2 4
A=|-1 2 3 A=|3 -1 5
-3 10 2 0 1
Bapuanr 7 Bapuanr 8
-1 2 3 5 3 -1
A=1 4 1 A=l 0 -6 2
2 0 3 -5 -3 1
Bapuant 9 Bapuant 10
1 -1 1 1 2 3
A=l2 -1 3 A=l1 4 1
3 -2 4 2 0 3

3amaya 2.

[IpenacTaBuTh BEKTOp X B BUJIE TMHEHHOM KOMOWHAIIUKA BEKTOPOB a1, 82, a3, €CIIH

CHUCTEeMa BEKTOPOB a1, 82, a3 JTMHEWHO He3aBUCcHUMA. B ciydae TMHEHON 3aBUCUMOCTH BEKTOPOB
a1, az, @3 3aMEHUTH OJIMH U3 HUX Ha BEKTOP X TaK, 4YTOOBI MOJYYEHHAs CUCTEMA CTaJla JIMHEHHO

HE3aBHUCHUMOM.
BapnaHT 1
4
al = — 2 a 2 a_ =| —
0
BapnaHT 3
0
1
BapnaHT 5
1
1

1
Bapuant 2
4 1
0 1
Bapuanr 4
0 1
1 1
Bapuanr 6
0 3)
1 3
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Bapuanr 7 Bapuanr 8
1 3) 1 0 1
0 0 3 —2 0 3
Bapuant 9 Bapuant 10
1 0 5 1 4 1
-2 0 3 0 1 0

3agaya 3.

Haiitu maTpuily nuHelHOTO TpeoOpa3oBaHusl, MEPEBOASAIICTO KaX bl

BEKTOp X

JBYXMEPHOTO JINHEHHOTO MPOCTPAHCTBA B BEKTOP Y MO CIEAYIONIEMY aJITOPUTMY:

Bapmuanr 1. CummeTpuvHOE 0TOOpakeHNEe OTHOCUTEIBHO MpsiMoit X1 = 0, a 3aTem
1moBOpoT Ha 90° o 4acoBO CTpEKE.

Bapmuanr 2. CummeTpuvHOE 0TOOpakeHHEe OTHOCUTEIBHO MpsiMoi X2 = 0, a 3aTeM
1oBOpOT Ha 90° MPOTUB YaCOBOU CTPENIKHU.

Bapmuanr 3. CummeTpuvHOE 0TOOpakeHNEe OTHOCUTEIBHO MpsiMoit X1 = 0, a 3aTem
CHMMETPHYHOE OTOOpaKeHHE OTHOCUTENLHO TpsiMoii X2 = 0.

Bapmuanr 4. CuMMeTpUYHOE 0TOOpaKEHHE OTHOCUTENLHO TpsMoi X2 = 0, a 3aTeM
CUMMETPUYHOE 0TOOpaKEHNE OTHOCUTEIBHO MpsMoid X1 = 0.

Bapuanr 5. CummeTpudHOe 0TOOpaKEHHE OTHOCUTEIBHO Hadala KOOPIMHAT, a 3aTeM
MoBOPOT Ha 90° MPOTUB YACOBOU CTPEJIKH.

Bapmuanr 6. CuMMeTpUYHOE 0TOOpaKEHHE OTHOCUTENILHO TpsMoi X2 = 0, a 3aTemM
CUMMETPUYHOE 0TOOpaKeHHE OTHOCUTENIBHO Hauaaa KOOPAUHAT.

Bapuant 7. CumMmMeTpuuHOE 0TOOpakeHNEe OTHOCUTENILHO Havyajla KOOpJUHAT, a 3aTeM
CUMMETPUYHOE 0TOOpaKEHHE OTHOCUTENILHO MpsMoi X1 = 0.

Bapuant 8. CuMMeTpruHOE 0TOOpakeHNnEe OTHOCUTENFHO Havyajla KOOpAUHAT, a 3aTeEM
CUMMETPUYHOE 0TOOpaKeHHEe OTHOCUTENBHO NpsaMoit X2 = 0.

Bapuanr 9. [ToBopoT 1o yacoBo crpesnke Ha 90°, a 3aTeM CUMMETPUYHOE
0TOOpaX€HNE OTHOCUTENBHO NpsiMOi X2 = 0.

Bapuanr 10. CumMmMeTpuuHOE 0TOOpakeHnEe OTHOCUTENBHO MpsiMoii X1 = 0, a 3aTem
1oBOPOT Ha 90° MPOTUB YACOBOU CTPEIIKH.

3agaya 4. Beruuciauth npenensl QyHKIHA

Bapuanr 1 Bapuanr 6
3 2
|imX — X" —x+1 im (\/x2+x+1—\/x2—x)
X1 x5 —3x +2 =
Bapuanr 2 Bapuanr 7
i 1 4 . 1 12
lim - lim —
x—2\ X—2 x2_4 x—>2\ X—2 X3—8
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Bapuanr 3

im V2x2—+3x
Bapuanr 4

. SinXx-tgx
hm-———jL
x—0 1—C0SX

Bapuanr 5

. (2X—F5j5x
lim
x—owo\ 2X+1

3agaua 5. VccnenoBarh (yHKIMIO U TIOCTPOUTH TpaduK.

Bapuanr 1

2X
y=

Bapuanr 2
2,—2X

y=Xx“e

Bapuant 3

Jx
Y=—"
1+ X

Bapuant 4

1+ X2

y=In(Xx+/x*+1)

Bapuant 5
y = X+/1+ X

Bapuanr 8

V142X -3
X—4 \/;—2

Bapuant 9

lim

sin 2x

m ———-
x—=01+Xx -1

Bapuant 10

3

lim (L—2x)X

x—0

Bapuanr 6

y:x2+ZV—x

Bapuanr 7

y=+/xe”*

Bapuanr 8

y=

1
Xe*

Bapuant 9

y=

1

1-¢*

Bapuanr 10

y=x3(1-x)

3agauya 6. Haiitu rmuiomans Gurypsl, orpaHi4eHHON 33 JaHHBIMU KPUBBIMU

Bapuanm 1
y=+1-X,
y=x+1 y=0

Bapuanm 2
y= ex’ y= ex/

y=e?

2

Bapuanm 3

xy=1 y=0,

x:3,y:x2
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x=0, x=2, y=2%,

y:2x—x2

Bapuanm 4 Bapuanm 5 Bapuanm 6
y=x%+2,x=0, y=4/x%, x=1, y=2-x%
y:]__xz,x:]_ y:X_l y=X2

Bapuanm 7 Bapuanm 8 Bapuanm 9
y=-x2, y=2e%, y =sin X, y =COsX, y=x2,

_ — Xx=0
x=0, x=1 y =1+0.75x2
Bapuanm 10

4.2.3. Ha xoHTpoJIbHBIE paOOTHI BEIHOCATCS 33]]a9d U3 TEKYIIIUX ¥ KOHTPOJIBHBIX JOMAITHIX
3a/IaHHM, a TAK)KE MOTYT OBITh MCIIOJIB30BAHbI CIIEYIONINE BH/IBI 3a/1a4.

KonTpoasHnas padora 1

3anaua 1. Haiitu matpuity, oOpatHyro marpuiie 4
Bapuant 1 Bapuant 2
-4 1 -1 4 1 2
A= 0 2 3 A=0 2 3
5 -2 4 5 -2 4
Bapuant 3 Bapuant 4
4 0 1 -2 1 0
A=l0 1 -2 A=l 0 2 3
> -2 1 5 -2 4
Bapuanr 5 Bapuanr 6
4 0 1 -2 0 -1
A=|0 2 3 A=l 0 2 3
5 -2 0 1 -2 4
Bapuant 7 Bapuanr 8
4 1 2 3 1 0
A=0 2 3 A=0 2 3
1 -2 0 5 -2 4
Bapuant 9 Bapuant 10
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A= A=|0
-2 4 5 -2 1
3agaua 2. Pemnts cucremy ypaBHeHuil metosioM ['aycca
Bapmuant 1 Bapuanr 2 Bapuanr 3

3X; — X, +2X3 =2
Bapuanr 4

(3%, — X, +2%, =7

X, +2X, =X, =2

(2%, —3X, +9X; =11

Bapuanr 7

2%, +2Xy —X3 =5
Bapuaur 5
Bapmuanr 8

4%, +3X, —2X3 =2
Bapuanr 6

(2%, —3X, + X, =5

X, +4X, =X, ==3

(13X, +2X, +3X; =1
Bapuanr 9

X, — 2%, +2X3 =1 1% —3X; + X3 =6 — 4%, +5X, +2X3 =12

Bapuant 10

— 2%,
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KonTtpoabHnas padora 2

3anaua 1. HaiiTu HeonpeieieHHbI HHTErpal

Bapuanm 1

[ x-arctg 2xdx

Bapuanm 6

[In (3x+2)dx

Bapuanm 2

Bapuanm 7

[x-In3xdx [x-e**dx
Bapuanm 3 Bapuanm 8
sz e dx [(x+2) - cos3xdx
Bapuanm 4 Bap u‘é" m9
Xax

ICOS3 2x dx _[2—
X~ +3x-4

Bapuanm 5 Bapuanm 10

[In2xdx Isin33xdx

3amaua 2. VccnenoBarh GyHKIIMU HA SKCTPEMYM

Bapuanm 1

z:x3y2(2—x—y)

Bapuanm 6

z=x2y*(L-x~Y)

Bapuanm 2

z:x3y2 @A-x+vy)

Bapuanm 7

Z= x2y2 Q1-2x-y)

Bapuanm 3
y

z:eE(x2 +Y)

Bapuanm 8
y

7=e2(x2—y)

Bapuanm 4

Bapuanm 9

z=e*(y? - 2X) z=e*(y? + 2X)
Bapuanm 5 Bapuanm 10
zZ=xy—In(x+y) z=—xy—-In(x-y)
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3amaua 3.

B onnoMm cocyne Haxonsatcs b1 6enbix u Ui yepHbIx mapos. Bo Bropom — b2

6enbix u Yz uepnsix. bpocatot 1Ba kyOuka. Eciam cyMMa 04KoOB, BHIIABIINX HA BEPXHUX I'PaHSX,
MenbIne 10, GepyT map 13 nepBoro cocyma, eciu 0oJibiine wiu paBHa 10 — U3 BTOporo.

Bapuanm

1 b1=7; 41=6; Boinyt 6enbiii map. KakoBa BeposiTHOCTh TOTO, YTO
b2=5; 42=9 cymMMa O4KOB Oblia He MeHbIe 10?

2 b1=7; 41=5; BrinyT uepHb1i map. KakoBa BeposSTHOCTH TOTO, YTO
b2=6; 42=9 cymMa 04KkoB Oblia MeHbme 10?

3 b1=6; 41=5; Boinyt 6enbiit map. KakoBa BeposiTHOCTh TOTO, YTO
b2=7; 42=9 cyMMa 04koB Obliia MeHble 10?7

4 b1=7; 41=5; BriayT uepHsbIi map. KakoBa BEpOSTHOCTB TOTO, YTO
b2=9; 42=6 CyMMa 04KOB OblIa He MeHbIne 10?

) b1=5; Y1=6; BrinyT uepHsbIi map. KakoBa BEpOSTHOCTB TOTO, YTO
b2=9; 42=6 CyMMa 04KOB Obl1a He MeHblIe 10?

6 b1=5; 41=9; Boinyt 6enbiit map. KakoBa BeposiTHOCTH TOTO, YTO
b2=7; 42=6 cyMMa 04koB Obl1a MeHbie 107

7 b1=5; 41=7; BrinyT uepHbIi map. KakoBa BeposSTHOCTB TOTO, YTO
b2=6; 4Y2=9 CyMMa 04KOB Obli1a He MeHblIe 10?

8 b1=5; 41=7; Boinyt 6enbiit map. KakoBa BeposiTHOCTh TOTO, YTO
b2=9; 42=6 cyMMa 04koB Obli1a MeHble 10?7

9 bl=4; 41=8§; Boinyt 6enbiit map. KakoBa BeposiTHOCTH TOTO, YTO
b2=9; Y2=6 cyMMma O4YkoB Obl1a MeHbIIe 107

10 b1=8; Y1=4; BrinyT uepHbIi map. KakoBa BEpOSTHOCTB TOTO, YTO
b2=6; Y2=9 CyMMa O4YKOB Obl1a He MeHbIe 10?

4.3. OueHo4HbIE CPeaCTBA JJIsl NIPOMEKYTOYHOM aTTeCcTAlMH.

4.3.1. ®opmupyeMble KOMIIETEHIIUN ¢ YKa3aHUEM 3TaNoB uX opMUpoBaHus B
npouecce ocBoeHusi o0pazoBarebHoil nporpammbl. [loka3zaresn U KpuTepuu OLleHUBAHUS
KOMIIETEHIIMI ¢ Y4eTOM dTana ux GopMupoBaHus

Kon HaumenoBanue Kon stana | HaumenoBanue JTamna
KOMIIETEHIIMHA | KOMIIETEHIIUU OCBOCHHUS OCBOEHHS KOMIIETCHIIMHU
KOMIIETEHIIUN
YK OC-9 CrocobHocTh ucmoiab3oBars | YK OC-9.2 CrocoOHOCTh OIIEHUBATH U
OCHOBBI YKOHOMMYECKHX apryMeHTHUPOBATh
3HAHUH B Pa3IUYHBIX COOCTBEHHYIO TOYKY 3pEHHS
chepax IeATeIbHOCTH o SKOHOMHYECKUM
npobieMaM U pa3IUnYHBIM
acrIeKkTaM COLIMaJIbHO-
SKOHOMHYECKOH  IOJUTHKHU
rocy/lapcTBa.
OIIK-5 Bianenune "aBbeikaMu | OIIK-5.2 CrocoOHOCTD OIpenensaTh
cocTaBlIeHUs OIOKETHOH MU ¢buHaHCOBBIE W OIOKETHBIC
(MHAHCOBOW  OTYETHOCTH, pecypcsl M COCTaBIIATh
pacnpeiesieHus] pecypcoB ¢ (UHAHCOBYIO U OIOKETHYIO
y4eTOM IO CIIECTBUI OTYETHOCTH c Y4ETOM
BIIUSAHUA Pa3IMYHBIX MOCJIEeACTBUI BIIMSTHUS
METOJIOB M CIIOCOOOB Ha pa3IMYHBIX ~ METOJOB U
pe3ynbTaThl  AESITeTbHOCTU CIIOCOOOB  Ha  pPe3yNbTaThl
OpraHu3aun JESITeIbHOCTH OpraHu3aluu
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JTamn 0cBOeHUs! Iloka3zarennb Kpurepuii ouennBanus
KOMIIETEHIIMHU OlLICHMBAHUS
YK OC-9.2. BruisBrsieT u onieHUBaeT Jlana cobcTBeHHas

CnocoOHOCTH OLICHHUBATh U
apryMeHTUPOBATh COOCTBEHHYIO
TOYKY 3PCHHUS TI0
YKOHOMHYECKUM TIpoOIeMaM 1
Pa3IUYHBIM acIIeKTaM
COITUATHLHO-3KOHOMHYECKOM
MTOJINTUKH TOCYIapCTBA.

B3aNMHOC€ BJIMSIHUC
SKOHOMHUYECKHUX IMOKa3aTeeH.
Ono3HaeT 5KOHOMHYECKYIO
cdepy o01mIecTBa, Kak CIOKHYIO
CUCTEMY.

KauecTBEHHas OLIEHKAa
BBISIBIIEHHBIM
9KOHOMHYECKUM
Mporieccam M SIBJICHUSIM.
Crenanbl afeKBaTHBIE
BBIBOJbI OTHOCUTEIBHO

TEeHACHITNH
9KOHOMHYECKHAX
Imokasareiieii Ha
CPETHECPOUHYIO U

JIOJITOCPOYHYIO
MIEPCIIEKTUBY.

OIIK-5.2

CriocoOHOCTh OTIPENeNATh
(hMHAHCOBBIC U OIOKETHBIC
PECYpCHI U COCTABIIATh
(MHAHCOBYIO U OIOKETHYIO
OTUYETHOCTb C YYETOM
MOCJIEICTBUM BIIMSHUSA
Pa3IMYHBIX METOJIOB M CIIOCOOOB
Ha Pe3yJbTaThl ACITEIBHOCTH
OpraHu3aluu

OnpeneneHbl METOIEI u
CIOCOOBI pacnpeneneHus
pEeCypCcoB OpraHu3aluu.
BriOpan omnpeneneHHbIl METOA
U crmocod  pacmpenencHus
pECypCOB OpraHu3aluu.

OneHennl HOCJIENCTBUS
HCIOJIL30BaHUs Ppa3IUMYHBIX
METOIOB u croco00B
pacrpeneneHus pecypcoB
OpraHu3alui B  Pa3IUYHBIX

CUTyalusIX MpodeccHoHATbHOM
NEeSITEIbHOCTH

Onpenenser bopmy
¢dbuHaHCOBOM (6romKeTHOM)
OTUETHOCTU B COOTBETCTBUU C
TpeOOBaHUSAMHU
3akoHoareabcTBa PO.
Omnpenenser HE0OXO0IUMBbIE
¢buHaAHCOBBIE TOKa3aTeNnu Ul
3aMoJHEHUS (bopMbI u
dbopmupoBaHus  (PUHAHCOBOM
(OGrOmKETHOM) OTYETHOCTH.
dopmupyeT pUHAHCOBYIO
(OrOIKETHYI0) OTEUHOCTD
OpraHu3anuu

Onpenenser METOAbl M
CIIocoObI
pacrpeaeneHus
PECYpPCOB OpraHU3aIny.
OcymiecTBisier  BbIOOD
MeToga U cmocoba
pacrpeaeneHus
peCypcoB OpraHu3aluu.
OueHuBaer
MOCJIEJICTBUS
HCI0JIb30BAHUSA
CIIOCOOOB ¥ METOIOB
pacnpeneneHus
pecypcoB Ha
pe3yabTaThl
JeSITEIbBHOCTH
OpraHu3aIuHy.
Onupaercs Ha
IOPUIUYECKUE  3HAHUS
npu COCTaBIICHUU
(¢uHaHCOBOM u
OrOKETHOH
OTYETHOCTH.
Onpenenser
(brHaHCOBBIC
MoKazareiu
JESITENIbHOCTH
OpraHu3aIum,
HE0OXO0TUMBIE
COCTaBIICHUS
OTYETHOCTH.
CocraBisieT pUHAHCOBYIO
(OromKeTHYIO)
OTYETHOCTh OpraHU3aAIUH
o gopwme,

JJIA

24




JTamn 0cBOeHUs! Iloka3zartennb Kpurepuii ouennBanus
KOMITETEHIIMHU OLICHUBAHUSA

YCTaHOBJIEHHOM
3aKOHOIaTeIbCTBOM PD.

4.3.2. TunosBble OLlEHOYHBIE CPEACTBA
Bomnpocer k 3x3ameny
Martpu1ibl 1 OCHOBHBIE OII€palK HaJl HUMH.
Bunsl Mmatpun. I'eomerprdeckas HHTEPIPETALMS BEKTOPOB.
YMHOKEHUE MATPHIL.
Onpenenurteny MaTpul BTOPOTO U TPETHETO MOPSIKA.
OOparHast MaTpUIla U €€ HaXOXKJICHHUE.
CBoiicTBa OmpeIeTUTEIICH.
DnemMeHTapHbIe MPeoOpa3oBaHusl CTPOK U CTOJIONOB MaTpullsl. X ucnonaszoBanue
IIPY HAXOXKJICHUU ONPEICITUTEIICH.
8.  Panr marpumpl. CiocoObI BHIYHCIICHUST paHTa MaTPHIIBI.
9.  VYciosue Kponekepa-Kanemnm COBMECTUMOCTH CHUCTEMBI JIMHEWHBIX
anredpanvyeckux ypaBHEHUH.
10. 3ammce W pemieHHe CUCTEMBI IMHEHHBIX anreOpandecKuX ypaBHEHHH B MATPUIHOM

Nogok~wdpE

BHJIE.

11. Pemenue cucTeMbl JMHEHHBIX aireOpandeckux ypaBHeHUH MeToaoM ["aycca.

12. Cucrtembl JMHEHHBIX OJHOPOJHBIX YpPaBHCHHH; CBOWCTBA, (hyHJIaMEHTAJIbHAS
CUCTEMA PELICHUH.

13. OOmiee pelmieHre CUCTEMBblI JMHEHWHBIX alreOpandecKuX ypaBHEHHUH; CBOOOIHBIC
HEU3BECTHbIE, 0A3UCHBIEC PEIICHHUS.

14. JluneiiHO€ IPOCTPAHCTBO.

15. JluneiiHas 3aBUCHUMOCTb U HE3aBUCUMOCTH BEKTOPOB. CriocOOBI OnpeieieHusI.

16. baszuc nuHelHOTO TTpOCTpaHCTBA. Pa3mMepHOCTh TUHEHHOTO TPOCTPAHCTBA.

17. Jluneiinbie mpeoOpa3oBanus. CBOWCTBA.

18. HaxosxaeHue MaTpuIlbl JHMHEHHOTO MPeoOpa3oBaHUsI.

19. CkansgpHoe nmpou3sBe/ieHUE BEKTOPOB. YTOJ MEX]y BEKTOpaMHU.

20. OprtoHOopMHUpOBaHHBIN 0a3zuc. EBKINI0BO MPOCTPaHCTBO.

21. Tlonstue neHCTBUTENBbHONW (YHKIMM JEHCTBUTEIBLHON TIepeMeHHOU. ['paduk
¢byakuun. OCHOBHBIE CBOMCTBA (PYHKITHIA.

22. llpenmen uwucnoBoil mocnenoBaTenbHOCTH. [Ipu3Haku cyilecTBOBaHUS Ipenaesa
nocienoBarenbHOCTU. OCHOBHBIE CBOMCTBA CXOASAIIUXCS MOCIEI0BATEIBHOCTEH.

23. llpenen ¢pynkuuu B 0ECKOHEYHOCTH U B TOUKE.

24. HenpepbsIBHOCTh (DYHKITMH IEHCTBUTEIBHON NIEPEMEHHON B TOUKE U HA OTPE3KE.

25. CsaoiicTBa (pyHKIMI1, HEIPEPHIBHBIX HA OTPE3KE.

26. IlIpousBonnas pynkuuu u quddepenuunan. ['eomerpuyeckuii U GU3MUECKUNA CMBICI
MIPOM3BOJIHOM; Fr€OMETPUYECKUIi CMBICH AuddepeHiuana.

27. Teopemsl ®epma, Poss, Jlarpanxa.

28. Toukm okcTpemyma. HeoOxoauMoe W JOCTaTOYHOE YCIOBHE JIOKAJIBHOTO
SKCTpeMyMa (pYHKIUH.

29. BrimyksocTh U Toukd nepernda ¢pyHkunu. Heobxoqumoe u 10cTaTtouHoe ycloBUe
neperu0a QyHKIUH.

30. HaxoxzaeHue acUMITOT (QYHKIUH.

31. VYpaBHeHHs KacaTeTbHOW U HOpMAIH K rpaduKy GYHKIIUU B 331aHHOM TOUKeE.

32. IlepBooOpa3Has GYHKIMH U HEONPEAeCHHBIN HHTETpal.

33. CaoiicTBa HeoMpeAENEeHHOTO UHTErpaa.

34. TlousTtue onpeneneHHOro nHTerpaita. CBoiicTBa U reoMeTpudecKasi HHTepIpeTalus
OTIpEIeIEHHOTO UHTErpaa.
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35. ®opwmyna Herorona-JleitOnuma.

36. HecoOcTBeHHBIE HHTETpajibl ¢ OECKOHEYHBIMH mpenenaMu. HecoOcTBeHHbIE
MHTETPAJIbl OT HEOTPAaHUYCHHBIX QYHKIMH. [Ipr3Haku CX0AMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

37. TlousTtre yncnoBoro psaa. OCHOBHBIE CBOHWCTBA PSJIOB.

38. HeoOxomuMmblii NpH3HAK CXOAUMOCTH psina. [Ipu3HAKM CXOAMMOCTH pSAOB C
HEOTPULIATEIbHBIMU UJIEHAMH.

39. AOcomoTHas ¥ YCIOBHAs CXOAMMOCTb 3HAKONEPEMEHHBIX psaoB. [Ipu3Hak
cxoaumocTu JlerOHuIa st 3HaKOUePEAYIOIIETOCs psijia.

40. Crenennsie psgpl. Teopema AOems. CBoiicTBa CTENEHHBIX psIOB. Pamumyc
CXOJAMMOCTH CTETIEHHOTO Psia.

41. Psanel Teiinopa u Makiopena.

42. Tlouatue QpyHKIMH HECKOJIBKUX MEPEMEHHBIX, TIPEIENT U HEMPEPHIBHOCTH (YHKITUH.

43. YacTHble NPOW3BOAHBIC IMEPBOTO TOPSAKA W TONHBIA IuddepeHnran QyHKIHH
HECKOJIbKUX ITEPEMEHHBIX.

44. Tlpou3BojHas 1O HAMPABICHUIO, TPAAUCHT (QYHKIIUH.

45. DxkctpeMymbl (QYHKIMM MHOTHUX TI€PEMEHHBIX, HEOOXOJAMMOE M JIO0CTaTOYHOE
YCIIOBUE IKCTPEMYyMa.

46. Kparasie uaTerpansl. CBeleHHE KPAaTHOTO HHTETPala K MOBTOPHOMY.

47. OcHOBHbIE TIOHSATUS TEOpUH BeposiTHOcTeH. IlpocTpaHCTBO 3IEeMEHTapHBIX
COOBITHH.

48. OcHoBHBIE (HOPMYIIBI TSI BEIYHCICHUS BEPOSITHOCTEH.

49. He3aBucHMBIE U 3aBUCHMBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTb.

50. ®opwmyna mosHOM BepositHOCTH. Teopema baiieca.

51. ®opmyna bepuymu.

52. OnmnpeneneHue cCiy4aitHOW BeTMYHMHBI. J[MCKpPETHBICE W HEMPEPBIBHBIE CIIydailHbIC
BEJIMYUHBI.

53. @yHKIUSA pacnupenesieHus] ClydalHOW BenuduHbl. [IMIOTHOCTH pacmpeneneHus
HEMPEPHIBHOM CIIy4allHOW BEJTMYUHBI.

54. UYmucnoBble XapaKTEPUCTUKH CIIydallHBIX BEIMYMH: MaTEMaTHYECKOE OXKUIAHUE,
JMcIIepcus, CpeiHee KBaApaTUYecKoe OTKJIOHEHHE.

Tunosble 3amaun OepyTcs U3 MPEICTaBICHHBIX 337ad B 3aBUCUMOCTH OT BOIPOCOB B
ounere.

[Ikana olleHUBaHUS.

OneHka 3HAHWW, YMEHUH, HABBIKOB IIPOBOJUTCS HA OCHOBE OaIbHO-PEUTHHIOBOM
CUCTEMBI:

= MakcumanbHoe KonuuecTBo 6aisios — 100.

= MakcuMalibHO€ KOJIMYECTBO OAIJIOB 32 BBHIMOJHEHUE KaXKI0TO BUAa paboT (B cemecTpe):

— aKTHBHAas paboTa HAa CeMHUHapax, JOMAIIHNE 3aJlaHus, MOCeIaeMocTh — 44 Oarna

18 GannoB — aKTUBHOCTH U BBITIOJIHEHUE TEKYIIMX JOMAITHUX 3aJIlaHUH,
18 OammoB — HocelleHue 3aHITHI;
8 6ayoB — KOHTPOJIbHAS AyAUTOpPHAs paboTa (1Be);

— KOHTPOJIBHOE JIOMallIHee 3aJaHue — J10 24 GayuioB (1Mo Kaxaoi u3 6 3amaq: 4 Gamia 3a
BEpPHOE peIlIeHUE 3a/laud B CPOK He Oojee 4eM C OJHMM HCIpaBiieHueM; 3 Oajia 3a BepHOe
peleHue 3a1a4u B CPOK ¢ JIByMsi U OoJiee UCTIpaBlIeHUsAMH; 2 Oajljla 3a BEpHOE PelIeHHe 3aJauu
He OoJiee YeM ¢ OJJHUM HUCIIPaBICHHEM MOcie cpoka, 1 6at 3a BepHOE pelleHue 3a/1auu ¢ JBYMs
u GoJiee MCIIpaBIIEHUSIMU TIOCTIE CPOKa,

—NpoMeXyTO4Has arTectranus — 32 Oamna (1o 12 GamnoB 3a pemenue 3amgauu, q0 20
0aJJIOB 32 OTBETHI HA 2 TEOPETUUECKUX BOIPOCA).

[Ipu oueHuBaHMM OTBETa OOYYAIOLIETOCs B XOJ€ MPOMEXYTOYHOW aTTECTAllMM MO>KHO
OMMPATHCS Ha CIEAYIOIINE KPUTEPHH.
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bajibl Kpurepuii oneHku

TeopeTnyeckne 3HaAHNS (32 KasKAbIH BOIPOC)

9-10 I'paMmoTHOE U3I0XKEHUE MaTepHralia 1o TeMe, 6e3 CyIIeCTBEHHBIX HETOYHOCTEH.

OTtcyTcTBUE 3aTPYAHCHUI C IPUBEACHUEM MTPUMEPOB WIIM HHTEPIIpETalueh

(hopMaTbHO-JIOTHYCKIX 0003HAYCHHIA

6-8 I'paMoTHOE U3JI0XKEHUE MaTepHralia 1o TeMe, 0e3 CyIIeCTBEHHBIX HETOYHOCTEH.

Bo03MOXHBI OT/IEIBHBIC 3aTPYAHCHHS C IPUBEACHUEM ITPUMEPOB HIIN

WHTEpIpeTanye GopMaTbHO-IOTHICKUX 0003HAYCHHIA

3-5 3HaHUs TOJIHKO 0A30BBIX MOHATUH, B OTBETE JAOIMYCKAIOTCS HETOUYHOCTH,

3aTPyJHEHHUS C MPUBEICHUEM PUMEPOB WM HHTEPIIPETAINEH (OopMalIbHO-

JIOTMYEKUX 0003HAYCHHI

0-2 3arpynHeHUs B ONpeeTieHUN 0a30BbIX MOHATHI. OTCYTCTBHE WIH HETOTOBHOCTh K

WHTEpIpeTayy GOPMATEHO-JIOTHISCKUX 0003HAYCHHI, TPUBEACHHBIX B OTBETE
CdopmMupoBaHHOCTH YMEHH I H HABBIKOB M0 PENIEHUIO 32124

10-12 3aava penieHa caMoCTOATEIHbHO, BO3MOYKHO ¢ HE3HAYUTEIIbHBIMH OIIHOKAMH,

OBICTPO UCIPABIEHHBIMU

7-9 3amaya perreHa caMoCTOSATEILHO, BO3MOXKHO C HEMPUHITUITHATHLHBIMH ONTHOKaMH,
I/ICHpaBJ'IeHHI)IMI/I HpI/I yKaSaHI/II/I Ha HUX npeno;laBaTeneM

3-6 3aava perreHa caMoCTOSTEIBHO, HO HE IMOJTHOCTHIO WIIH MTOJTHOCHIO, HO TIPH
yKa3aHWKM METOJIa PEIICHUS MPeroaBareieM

0-2 3aaya He peleHa, MOT'yT IPUCYTCTBOBATh MPU3HAKU (hparMEeHTapHbBIX 3HAHU.

[[Ixaya mepeBoia U3 MHOTOOAUIBHOW CUCTEMBI B TPAIUITMOHHYIO:

- oOydJaromemMycsi ~ BBICTABJISIETCS  OLIGHKA  «HEYJOBJCTBOPHUTEIBHO»  €CIH
oOy4aroruiicst Habpan Menee 50 6amioB,

- OIIEHKA «yJOBJIECTBOPHUTEIILHO» BBICTABIISICTCS TIPU YCIOBHH, €CITU OOyYarOIIHIiCs
Habpai ot 50 g0 65 6ayoB;

- OIIEHKA «XOPOIIIOY» BBICTABIISETCS MPHU YCIOBUH, €CIM O0yJaromuics Hadpamx oT
66 1o 80 0amIoB;

- OIIEHKA «OTJIMYHOY» BBICTABIISICTCS MIPH YCIOBUH, €CJIM OOydJarOIIMICS HaOpasl OT
81 mo 100 6amnos;

4.4. Metoan4ieckne MaTepuabl

YCTHBIN ompoc SBISETCS OJHUM M3 OCHOBHBIX CIOCOOOB MPOBEPKH YCBOCHHS 3HAHHMA
oOyJarormumucs. Pa3BepHYTBI OTBET CTYACHTA JOJDKEH MPEACTaBIATH COOOW CBS3HOE,
JIOTUYECKH TOCTIEI0BATENIbHOE COOOIIEHUE HAa OMPENEICHHYI0 TeMY, MOKa3bIBaTh €ro yMEHHUE
MPUMEHSTh ONpPENENICHUs, NpaBUjia B KOHKPETHBIX ciiydasix. OCHOBHbIE KPUTEPHH OIICHKHU
YCTHOTO OTBETAa: MPAaBUIBLHOCTb OTBETA MO COJEPKAHUIO; MOJHOTA M IIyOMHA OTBETA; JIOTHKA
U3NIOKEeHUA MaTepuana (Y4UThIBAETCS YMEHHE CTPOUTH IIENIOCTHBIM, MOCIeA0BaTEIbHBIN
paccka3, TpPaMOTHO  IIOJIb30BaThCS  CHCIHAIBHOW  TEPMUHOJIOTHEH);  HCIIOJIb30BaHUE
JOTIOJIHUTEILHOTO MaTepHaa.

5. Meroauueckue YKazanuda s oﬁyqamumxca M0 0OCBOCHMIO JUCHHUIIJIMHBI

Memoouueckue ykazanusi no camocmosmensbHou n0020moeKe K 3aHAMUIM JIeKYUOHHO20,
NPAKMU4eCcKo20 (CeMUHAPCKO20) MUna:

[ToaroToBKa K 3aHATUSAM JOJDKHA HOCUTH CHCTEMAaTHYECKUH XapakTep. DTO TO3BOJIAT
oOyyJaroremMycsi B MOJIHOM 00beMe BBITIOJIHHUTE Bce TpeOoBaHus npenoaaBareiisi. OOydaromumcst
PEKOMEH/yeTCsST HM3yuaTh KaK OCHOBHYIO, TaK M JIOTIOJIHUTEIBHYIO JIUTEPATypy, a TaKxKe
3HAaKOMHUTbCS C VIHTEpHET-UCTOUYHWKAMH (CIHCOK TpHUBEACH B pabodell mporpaMme I0
JTUCITUTIIINHE).

Memoouueckue yxazanusi no 8bINOJIHEHUIO OOMAUHE20 3A0AHUSL

KoHTposipHOE J0MalliHee 3a/laHie SBISCTCS CaMOCTOSTENBHOW MPAKTUYECKON paboToi

27




CTYACHTA, HpHBBaHHOﬁ OIPCACIIUTL CTCIICHb OCBOCHUA UM 3HAaHUU U HaBbIKOB, MOJIYYCHHBIX UM
B IMPOLCCCC N3YYCHUA JUCHUIIIINHBI.

KoHTponbsHOE noMalHee 3aianue COCTOUT U3 6 3amay.

[To BBIZAaHHOMY TpemojaBaTelieM HOMEPY BapHaHTa 3aJaHHS C TIOMOIIBIO TAOJIUIIBI
BApUAHTOB, NPHUBEICHHOW HAa CIEAYIONICH CTpaHMIIe, OMPEACTSIOTCS HOMEpa BapHUAHTOB
BXOJISAIIUX B 33JIaHUE 3a/1a4.

[Ipumep TUTYIBHOTO JHMCTa 3aJaHus IpUBEACH B npwiokeHuu. Kaxnas 3agada
BBITIOJTHSCTCS. Ha OTHCIBHOM JUCTe (opmara A4, KOTOpBIE CKPEIUISIOTCS CKPENKOW WIIH
nomernarres B ¢air. Ecim nmpu mpoBepke 3amaun mpernoiaBaTteieM 0OHAPYKEHBI OITHOKH, TO
OHM HCITPABJIIOTCS HA TOM K€ WIN CJICIYIONIEM JIHCTE. 3aHOBO MEPEIUCHIBATE 33]]a4y HE HAJO.

KoHTponpHOE JoManiHee 3aJaHUEe OICHUBACTCS «3aYTCHO» WIIM  «HE3aYTCHO» C
COOTBETCTBYIOIIUM KOJHYECTBOM OauioB 3aveT 1O 3aJaHUI0 CTABUTCA TIPH  YCIOBUU
0€301TMO0YHOT0 PEIICHUS BCEX 3a/1ad.

Kaxxnast u3 6 3a/1a4 OIEHUBACTCSI COOTBETCTBYIONIUM KOJIMYECTBOM OAJIJIOB:

4 Ganna 3a BEpHOE pelieHre 3a/1a4i B CPOK He 00Jiee YeM C OJIHUM UCTIPABIICHHUEM;

3 Gaya 3a BepHOE pelIeHHE 3a/1a49H B CPOK C IBYMS M O0Jiee UCTIPABICHUSIMU;

2 Gana 3a BEpHOE pelieHre 3a1a4i He 00jiee ueM ¢ OJHUM HCIPABICHUEM MOCTIE CPOKa,

1 Gayut 3a BepHOE pelIeHUE 3a/1a49H C IBYMsI B 00JIee UCIPABICHUSAMH ITOCTIE CPOKa.

6. YueOHas imTeparypa v pecypchbl HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT", yUeOHO-METOANYECKOE 0DecTieueHne CAMOCTOSITEILHOI padoThl
00y4aroIUXCcH M0 JTUCHMUIIJIMHE

6.1. OcHoBHasi JIUTEpaTypa
1. Boicirasi matemaTtuka JUii  SKOHOMHYECKHMX CIEHUANIbHOCTEH: Yy4eOHMK U
MPaKTUKyM : peKoMeHA0BaHO M-BoM oOpa3zoBanusi P® B kadyecTBe ydeOHHMKA ISl CTYJICHTOB
BY30B, OOYYalOIIMUXCSI MO SKOHOMHYECKUM CHEIHAIBHOCTSAM... W TO CIEeHHaIbHOCTU

"Marematuueckne Metonasl B skoHomuke" / mom pen. H. III. Kpemepa. - 3-¢ wuzmanue,
nepepaboTanHoe u ponosHeHHOe. M. : FOpaiit : Beictiee o6pa3oBanne 2015
2. Boicirasi martemaTuka Uii  9KOHOMHYECKHMX CIEHUANbHOCTEH: Yy4eOHMK U

MPaKTUKyM: PEKOMEHI0BaHO M-BoMm oOpaszoBaHusi PD B kauecTBe ydeOHHMKA JJId CTYJICHTOB
BY30B, OOYYarOIIUXCs IO OKOHOMHYECKHM CIHEIUAJbHOCTSAM... M TI0 CICIHAIBHOCTH
"Maremaruueckue Metonsl B skoHomuke" / mox pea. H. III. Kpemepa. - 3-e wusmanue,
nepepadbotanHoe u ponosHeHHOe. M. : FOpaiit : Briciee o6pa3oBanue 2016

3. [umaues B.C. Beicmias marematuka. 8-¢ u3d., mep. W J0N. YYEOHUK U
MPAKTUKYM M.: IOpaiit 2016 http://www.biblio-
online.ru/thematic/?111&id=urait.content.28820072-7151-45B1-8C70-
BAOF2B4A0061&type=c_pub

6.2. JlomoaHuTe/IbHAS JIUTEpaTypa
1. Marematuka Juisi HampabjieHus "OkoHoMuKa", criennanbHocTer "Cormosiorus”,
"Yupasnenue nepcoHanoM". YueOHO-MeTOu4ecKuit KoMIieke B 3-x yacTsax M.: Uza-so PAI'C,
2011
2. COopuuk 3amanuii mo maremaruke / A. H. Hanuyn [u np.] ; mox pen. A. H.
Hanuyna ; PAT'C npu Ilpesunente PO, Kadenpa nnpopmaTtuszanuu cTpykTyp rocyaapCTBEHHOM
cnyx0s1. M.: U3n-Bo PAI'C, 2011.

6.3. YueOHO-MeTOAMYECKOE 00ecnedeHHe CAaMOCTOATEIbLHONH padoThI
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1. Beicmias MaremMaTuka Jyisi 5)KOHOMUYECKHUX CIEIHATbHOCTEH: YUeOHUK U TPAKTUKYM /
o pe. npodeccopa H.ILL Kpemepa. — M.: Y]] FOPAUT, 2011. — 909 c.

2. Bricmias MaTemMaTHKa Ui S)KOHOMHYECKOTO OakajaBpuaTa: yueOHUK U MPAKTUKYM /
ox pexn. mpodeccopa H.IIL Kpemepa. — M.: H3x-8o FOPAIT, 2016.

3. Hemunosuu B.I1., Kynpssues B.A. KpaTtkuii Kypc BbICcIIEl MaTEMAaTUKU: y4eOHOE
noco6ue ays By30B. — M.: OO0 «M3xa-Bo Actpenby»; 2011. — 655 c.

4. Kpemep H.ILI. Teopust BeposTHOCTEH U MaTeMaTUIECKasi CTATUCTUKA: YYCOHUK TS
By30B. — M.: KOHUTU-IAHA, 2012. — 573 c.

5. Maremartuka 11t 5JKOHOMHCTOB OT apU()METHKH 10 SKOHOMETPHUKH: 0a30BBIi Kypc /
nox pexa. npod. H.III. Kpemepa. — 2-¢ 3., nepepad. u gon. — M.: «J1 FOpaiity, 2012. — 724 c.

6. Ouepk 1o ucropun Teopuu BepositHoctel / b.B. T'Henenko. — M., 2013. — 296 c.

7. PyKoBO/ACTBO K PEIICHHIO 3ajady MO TEOPUU BEPOSITHOCTEH M MaTeMaTU4yecKOu
craructuke / B.E. 'mypman. — M., 2013. — 404 c.

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

6.4. HopMaTuBHBbIE MPABOBbIE JOKYMEHTBI

1. ®enepanbublii 3ak0H «O0 nHDOpMaIuK, HHOOPMAITMOHHBIX TEXHOJIOTHSIX U O 3aIIUTe
uHpopmauuny» (npuHAT ['ocynapctBenHoit Jymoit 8.07.2006) Ne 149-®3// «Poccuiickas razera»
o1 29.07.2006, Ne 165.

2. Pacniopskenue npaButenbetBa Poccun ot 24 nexabps 2013 roma Ne 2506-p o
KOHLIETII[MU pa3BUTHUSI MaTeMaTHueckoro oopazoBanus B Poccuiickoit denepanuu. // «CobOpanue
3akoHoarenbcTBa» PD, 13.01.2014, Ne 2 (uvacts I) ct. 148.

3. O6 obpazoBannu B Poccuiickoit ®@enepanuu: denepanpHbiii 3akoH oT 29.12.2012
No273-D3 (¢ mocnenyronuMu U3MEHEHUSIMH U JIOTIOJTHEHUSIMH).

4. OOpazoBaTtenbHbId cTaHmapT Poccuiickold akajgeMuy HapOJHOTO XO3sMCTBA U
rocyfgapctBeHHOM cimykObl mipu Ilpesmnente PD (yrB. mpukazom pekTopa AKageMuu OT
18 aBrycra 2016 1. Ne 01-4567).

6.5 NHTepHET-pecypchl, CIPABOYHBbIE CHCTEMBI
1. http://www.mathelp.spb.ru/ma.htm Bricias maremaruka

2. http://window.edu.ru/library?p_rubr=2.1 Exunoe okHO m0CTyma K 00pa30BaTeIbHBIM
pecypcam

3. http://www.i-exam.ru/ EauHblii opTaa HHTEPHET-TECTHPOBAHUSA B chepe 00pa3oBaHus

1. http://ecsocman.hse.ru/net/16000049/ — denepanbublii 0Opa3oBarebHbil mopTan ICM
(9KOHOMHMKA, COITUOJIOTHSI, MCHEKMEHT)

2. http://www.nlr.ru/ — Poccuiickas HanmoHajibHas OUOINOTEKA

3. https://1H306.pd/ — HanmoHanpHast 31eKTpoHHas OMOIHOTEKA

6.6. IHbIC HCTOYHUKH
1. 'eneman B.Sl. Pemenne marematmueckux 3amaud cpeiacrBamu Excel: mpakTukym:
yueOHuk 1y By3oB. — CII16.: [IMTEP, 2003. — 240 c.

2. Marematuka: Marematnueckuil ananus. J{uddepenunansusie ypaBHeHus. Teopus
BeposATHOCTEH. MaremaTuyeckas cTaTUCTUKA: yueOHO-MeToauueckoe nocodue / mox pea. A.H.
HManuyna. — M.: U3n-Bo PAI'C, 2004. — 156 c.

3. MaTemMaTHKO-CTaTUCTUYECKHUE METOJIbI B SMIUPUUYECKUX COLIUAIBHO-DKOHOMUYECKUX
uccnenoanusix / U.H. Jlyouna. — M., 2010. — 416 c.

4. Marematuueckass joruka. JluckperHas maremaruka. JluHeiiHas anreOpa: ydeGHO-
MeTouecKoe nocodue no maremaruke / noq pea. A.H. Jlanuyna. — M.: Uzn-so PAI'C, 2004. —
102 c.

5. CoopHuk 3anau nmo maremaruke. — M.: Uzn-Bo PAI'C, 2005.

7. MaTepuaabHO-TeXHHYecKast 0a3a, HHPOPMaLMOHHbIE TEXHOJIOTMH, IPOrPAMMHOe
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o0ecneyeHue u HH(])OpMaIII/IOHHLIe CIIPaAaBOYHBIC CHCTEMbI

Jis TpoBeNeHHUs 3aHATHH 10 JUCHMIUIMHE HEOOXOJMMO CIIAYIoIee MaTepHalIbHO-
TEXHHYECKOE oOecreueHue: ydeOHble aynuTOPUM JUIS TPOBEIACHUS 3aHATHH JIEKIIMOHHOTO H
CEMHHAPCKOTO THIA, TPYNIOBBIX M WHIMBHIYAIbHBIX KOHCYIBTAIMH, TEKYIIErOo KOHTPOJII U
MIPOMEKYTOYHOHN aTTeCTalH, TOMEIICHUS JJIsl CAMOCTOSITEIbHOM pabOoTHI.

[Mporpammuoe obecnieuenue: Microsoft Windows 10 LTSB 1607, Microsoft Office
Professional 2016.

Wudopmanmonnsie crnpaBouyHble cuctembl: Hayunas Oumbmmoreka PAHXul'C. URL:
http://lib.ranepa.ru/; Hayunas ANEKTPOHHAS OoubmmoTeka eLibrary.ru. URL:
http://elibrary.ru/defaultx.asp; Haumonanbuas snekrponHas Oubmuoreka. URL: www.nns.ru;
Poccuiickast rocymapctBenHas OubOmmoreka. URL: www.rsl.ru; Poccuiickast HanpoHaabHas
ouommoreka. URL:  www.nnirru;  DOnekrponHas  Ooubmuoreka  Grebennikon.  URL:
http://grebennikon.ru/; DnexrponHo-OMOMMOTEUHast cuctema M3natenbctBa «Jlamp». URL:
http://e.lanbook.com; Dnexrponno-6ubnuoreunas cucrema FOPAWMT. URL: http://www.biblio-
online.ru/.
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