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1. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUITTINHbI

[Iponecc n3yuenus nuctuminasl «kEH. 01 Maremaruka» HampaBieH Ha (GOpMHpPOBaHUE
CJIEYIOIINX KOMIIETCHIUN:

Koa xomme-
Coaepxanue KOMIETEHUMHU
TEeHIUH

OK 01 BriOupats criocoOs! pemenus 3aaa4 npophecCuoOHaIbHON e TeIbHOCTH IPH-
MEHHTEJIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02 OcymiecTBIIATh MOUCK, aHATU3 U HHTEPIIPETalni0 nHPpopManuu, Heo0X0I1-
MO U151 BBITTOJTHEHHS 33]1a4 TPO(EeCCHOHANTBHOM NesITeIbHOCTH

OK 09 Hcnons3oBath MHGOPMAIIMOHHBIE TEXHOJIOTHH B MPOGECCHOHATBHOU Jesi-
TEIbHOCTH

OK 11 Hcnonw3oBarh 3HaHUS 1O (PMHAHCOBOW IPaMOTHOCTH, TUIAHMPOBATH IPEJ-
MIPUHUMATEIBCKYIO ISITeILHOCTh B ITpodeccnoHanbHoM chepe

[IK.1.1 PaccunThiBaTh mokazareiau MpOEKTOB OIOIKETOB OOKETHOM CUCTEMBI Poc-
curickor Penepanun

IIK.1.3 OcyiecTBIATh KOHTPOJIb 32 COBEPILICHUEM OMNEpalluil CO CpeaCcTBaMH Or0I-
XKETOB 010pKeTHOH cucteMbl Poccuiickoit denepanuu

[IK.1.4 CocTaBisATh IUIAHOBBIE JTOKYMEHTBHI TOCYAAPCTBEHHBIX M MYHHIUIAIbHBIX
YUpEKIECHUN 1 000CHOBAHUS K HUM

I[IK 1.5 Ob6ecneunBaTh (PUHAHCOBO-IKOHOMHYECKOE COMPOBOXKACHUE NIEATEIHbHOCTH
[0 OCYILECTBJICHHUIO 3aKyNOK JUIsl TOCYJapCTBEHHBIX M MYHMIMIIAJIbHBIX
HYX]T

[K.2.1 OmnpenensTs HAIOTOBYIO 623y, CyMMBbI HaJIOTOB, COOPOB, CTPAXOBBIX B3HOCOB,
CPOKH UX YIUIaThl U CPOKH NPEACTABICHUS HAJIOTOBBIX JIEKJIapaluii u pacye-
TOB

[1IK.2.2 ObecrieunBaTh CBOEBPEMEHHOE U IIOJIHOE BBINOJIHEHHE O00S3aTENLCTB 10
yIJlaTe HalloroB, COOPOB U APYTrUX O0S3aTEIbHBIX MIIATEXKEH B OIOJKETHI
OroKeTHOM cucteMbl Poccniickoii @enepanun

I1K.2.3 Ocy1ecTBIATh HAJIOTOBBIM KOHTPOJIb, B TOM YHCIe B JOpME HAJIOTOBOTO MO-
HUTOPUHTA

IIK 3.1 [TnanupoBaTh W OCYLIECTBIATH MEPONPHUATHS HO YIpaBIeHHUIO (hUHAHCO-
BBIMH pecypcaMu OpraHu3aliu

I1K.3.2 CocTtaBisTh (hMHAHCOBBIE TJIAHBI OPTaHU3ALIH

K 3.3 OnenuBaTb 3P PEKTUBHOCTD (PUHAHCOBO-XO3SHCTBEHHOMN AESITEILHOCTU Op-
raHW3aluy, IJIAHUPOBATh U OCYLIECTBIIATH MEPOIIPHUATHS 110 €€ MOBBILLE-
HUIO

IIK 3.4 ObecneunBaTh OCYIIECTBICHNE (PMHAHCOBBIX B3aUMOOTHOIIEHUH ¢ OpraHu-
3alMsIMM, OpTraHaMM FOCY/IapCTBEHHON BJIACTH U MECTHOT'O CaMOYIPaBJIECHUS

[IK 3.5 ObecneunBaTh GPUHAHCOBO-?PKOHOMUYECKOE CONPOBOXKACHHUE NEATEIbHOCTH
110 OCYIIECTBJICHUIO 3aKYNOK JUIsl KOPIOPATUBHBIX HYX]

[1K.4.2 Ocy1ecTBIATh NpeABAPUTENBHBIN, TEKYIIUN U MOCIEYIOIIUNA KOHTPOJIb
X03SICTBEHHOH JIeTEIbHOCTH 00BEKTOB (PUHAHCOBOTO KOHTPOJIS

JIP 4 [IposiBasroIINiA ¥ IEMOHCTPUPYIOLIUHI YBaXKEHHUE K JIOIM TPY/1a, OCO3HAKO-
IIUHA EHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsImuiicss K pOpMHUPOBAHUIO B Ce-
TEBOM cpejie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «ITHU(]po-
BOTO ClIefiay

JIP 13 Cobnronaromuii B cBoe MpoecCHOHATIBHON S TEIPHOCTH STHYECKUE
MPUHIUIIBLI: YeCTHOCTH, HE3aBUCUMOCTH, MPO(ECCHOHANIBHOTO CKETTH-
M3Ma, TPOTUBOIEUCTBUS KOPPYILIUU U IKCTPEMU3MY, 00JIaJatonInil cu-
CTEMHBIM MBIIUIEHHEM U YMEHUEM IIPUHUMATh PELIECHUE B YCIOBUSAX PUCKA
1 HEOIPE/IETICHHOCTH




JIP 14

[posiBnstromuii cO3HaTENTHPHOE OTHOLICHUE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBHIO YCIIEUTHOH MpodecCHOHANbHOM U OOIECTBEHHOM AesITeIhbHO-
cTH

JIP 15

OTKPBITHIN K TEKYIIMM U MEPCIICKTUBHBIM U3MEHECHUSM B MUPE TPY/a U
npodeccuit

JIP 22

[TposBisiroIInii OTBETCTBEHHOE OTHOIICHUE K TPO(ECCHOHATBHOM e TeIb-
HOCTH KaK K BO3MOKHOCTH JINYHOTO yYaCTHsI B PEIICHHH PO(eCCHOHATb-
HBIX TIpO0OIIeM

2. TPEBOBAHMUS K YPOBHIO OCBOEHUS COAEPKAHUSA JUCIUIIJINHBI
N ITOKA3BATEJIAM OIEHKH YPOBHA OCBOEHUA U OCBOEHHbBIX KOMIIETEH-

o
Ne HaunmenoBanne OC
" Hanmeno- Pe3ybTaThbl Tpo-
. | Mexy-
BaHue Komnerenuus (ocBOeHHBIE yMeHMs, YCBOeH- | Texkymmii
TeMBbI Hble 3HAHWS) KOHTPOJIb rotHai
arre-
cranus
1 Tema 1. OK 01, 0K 02, | YcBoeHHBIC 3HAHUS: Komn- JK3a-
Matpuusi u | OK 09, OK 11, | -ocHOBHbIE MOHATHUS U CBOICTBA | TPOJBHBIN MEH
onpeaeiu- I[K 1.1, (GYHKIIUU OJTHOU MTEpPEeMEHHOI ormpoc,
TEIU I[IK 1.3,1IK 1.4, | - OCHOBHbIE MOHSATUS TEOPUH | IpPaKTUYe-
I[IK 1.5, I[IK 2.1, | npeaenoB CKHe 3a1a-
I[K2.2,TIK 2.3, |- OCHOBHBIC TMOHATUS TEOpPUHU | HHUA (3a-
IIK 3.1, [IK 3.2, | npou3BOIHOM U €€ MPUIIOKEHUE JIa4H),
IIK 3.3, TIK 3.4, | - OCHOBHBIE MOHATHS TEOPUU HE- | KOHTPOJIb-
IIK 3.5, 11K 4.2, | onpenenéHHoro u omnpeAesi€éH- | Has pa-
JIP 4, JIP 13, HOTO MHTETPaJIoB oota
JIP 14, JIP 15, JIP | -onpeneneHne U CBOWMCTBA Mart-
22 pHL, onpeenuTenaeH.
2 Tema 2. OK 01, OK 02, | - onpeneneHust ¥ IOHATHS, OTHO-
CucreMsl OK 09,0K 11, | cammecs k CJIY, HeoOXxoaumble
JIMHEVHBIX K 1.1, st pewenus CJIY
ypasuenwmii. | IT1K 1.3, TIK 1.4, | -bopMynbsl HPOCTOrO M CIOXK-
IIK 1.5, TIK 2.1, | HOTO IPO-LIEHTOB,
IK 2.2, TIK 2.3, | -OCHOBHBIE IIOHATHS TEOPHUU Be-
IK 3.1, IIK 3.2, | pOATHOCTH W MaTeMaTUYeCKOU
I1K 3.3, [IK 3.4, | CTAaTUCTUKH, HEOOXOIUMBIC ISt
IIK 3.5, 11K 4.2, | pemenust (pUHAHCOBO-PKOHOMH-
JIP 4, JIP 13, YECKHX 3a]1ad.
JIP 14, JIP 15, JIP | OCBOCHHBIE yMEHHS:
22 - IPUMEHSATh OCHOBHBIE TOHATHS
3 Tema 3. OK 01, OK 02, | u cBoiicTBa ()yHKIIUU OAHOM Ie-
Brenenue B OK 09, OK 11, | peMEHHOM IIPH PEIIECHUH 3a1a4
aHams. K 1.1, -pacKpbIBaTh HEOMPEACIEHHOCTH
IIK 1.3, 11K 1.4, | OpHu BEIYUCICHUM IIPE/CIIOB
IIK 1.5, TIK 2.1, | -BBIYUCIATH MIPOU3BOIHYIO
[K 2.2, 11K 2.3, | GyHKIUM OJHOM NEpEeMEHHOIH,
I1K 3.1, 11K 3.2, | NIpOM3BOJHYIO CJIOXHOH (PyHK-
K 3.3, TIK 3.4, | uuu
IIK 3.5, 11K 4.2,
JIP 4, JIP 13,




Ne

n/n
Haumeno-
BaHHe Komnerenmus
TeMbI
JIP 14, JIP 15, JIP
22
4 Tema 4. OK 01, OK 02,
Huddepen- OK 09, 0K 11,
UAJIbLHOE IIK 1.1,
HCYHCIIe- IIK 1.3, 11K 1.4,
HHE IIK 1.5, 11K 2.1,
K 2.2, IIK 2.3,
IIK 3.1, IIK 3.2,
IIK 3.3, 1K 3.4,
IIK 3.5,11IK 4.2,
JIP 4, JIP 13,
JIP 14, JIP 15, JIP
22
5 Tema 5. OK 01, OK 02,
HNuTerpans- OK 09, OK 11,
HOC HCUHC- IIK 1.1,
JICHHE IIK 1.3, IIK 1.4,
IIK 1.5, 11K 2.1,
K 2.2, I1IK 2.3,
IIK 3.1, IIK 3.2,
IIK 3.3, 11K 3.4,
IIK 3.5,1IK 4.2,
JIP 4, JIP 13,
JIP 14, JIP 15, JIP
22
6 Tewma 6. OK 01, OK 02,
OCHOBEHI OK 09, OK 11,
TEOpUH Be- I[IK 1.1,
positHoctH, | IIK 1.3, 11K 1.4,
KOMOHHa- IIK 1.5, 11K 2.1,
TOPUKH U IIK 2.2, 11K 2.3,
MaTeMaTH- IIK 3.1, IIK 3.2,
yeckoit cra- | IIK 3.3, IIK 3.4,
TUCTUKH IIK 3.5, 11K 4.2,
JIP 4, JIP 13,
JIP 14, JIP 15, JIP
22
Tema 7. OK 01, OK 02,
OcHOBHBIC OK 09, OK 11,
MaTeMaTH- IIK 1.1,
YyecKHue Me- IIK 1.3, TIK 1.4,
TOJIbI B IIK 1.5, TIK 2.1,
npodeccu- | I1IK2.2,TIK 2.3,
OHAJIbHOH IIK 3.1, I1IK 3.2,
IIK 3.3, 11K 3.4,

Pe3yabTarsl
(ocBOCHHBIC YMEHHUS1, YCBOCH-
Hble 3HAHMS)

- Ucclie1oBaTh QYHKIIUIO ITPH TO-
MOIIM MPOU3BOJHON U CTPOUTH
rpadguk QyHKIIIN

- BBIUHCIISITH HEONPEAEIEHHBIN
MHTErpal METOJOM 3aMEHBI Iie-
PEMEHHOM M METOJOM HMHTETPH-
POBaHMUS 110 YaCTAM

- npumeHsaTh (opmyny Hero-
ToHa-JIeiOHMUIIa TIpH BBIYUCIIC-
HUH OIIPENEIEHHOTO UHTErpasa
-BBIYUCIIATh IUIONIAAb TUIOCKUX
uryp

- BBINOJHATH JIMHEWHBIE Olepa-
UM HAJl MaTpUIlaMU, YMHOXeE-
HUE MaTpull, HaXOIuUTh 0OpaT-
HBIC MaTPHIIBI

- BBIYUCIIATH 3HAUYCHUE OIMpee-
JUTENEn

-pewate CJIY wmerogom Kpa-
Mepa, METOJIOM OOpaTHOW MaT-
PUIIBI

- BBIYUCIISTH KOJIMUECTBA pa3Me-
IICHUM, TEePECTaHOBOK, COYeTa-
HUH

- MPUMEHSTh (HOPMYIBI BBIYHC-
JIEHUST TPOCTOTO M  CIIOKHOTO
MIPOLIEHTOB IS pelieHus GuHaH-
COBO-9KOHOMUYECKHX 3a/1a4

- MPUMEHTh (HOPMYIBI TEOpUU
BEPOSITHOCTH U MaTeMaTUYECKOU
CTaTUCTUKH [UIsl perneHust ¢u-
HaHCOBO-DKOHOMHYECKHUX 3a7a4
-paccuMThIBaTh OyXrajaTepcKue
MOKa3aTel, TMpPUMEHSEMbIE B
(bMHAHCOBO-PKOHOMUYECKUX
pacuérax

HaumenoBanue OC

IIpo-
. | MeKy-
Texymmi
ym TOYHAA
KOHTPOJIb
arre-
cTanus




Ne

n/m Haunmeno-
BaHUeE KomMmnerennus
TeMbI
nestensHO- | IIK 3.5, 11K 4.2,
CTH JIP 4, JIP 13,
JIP 14, JIP 15, JIP
22

Pe3yabTarsl
(ocBOCHHBIC YMEHHUS1, YCBOCH-
Hble 3HAHMS)

HaumenoBanue OC

Texymmii
KOHTPOJIb

IIpo-
MEKy-
TOYHASA
arre-
cranus




3.

IIKAJIA OHEHUBAHUA

Ouenka /
YpoBeHb
chopmu-
POBaHHO-
CTH KOM-
neTeHUnu

Otimuno/ Beicokuii (mpeBoc-
XO0/IHbIH) YPOBeHb C(hOpMHPO-
BAHHOCTH KOMIIeTEeHIUH

Xopomo / IToBbIIEeHHBIH
(mpoaBMHYTHIN) YPOBEHb
chopMUPOBAHHOCTH KOMIIe-
TEeHUM I

YnosaersopureasHo / Ilopo-
roBblii (0a30Bblii) ypOBeHb
chopMHUPOBAHHOCTH KOMIIe-
TeHIUHI

HeynoBaerBopuresbHo / Kom-
neTeHUMHU He c(pOPMUPOBAHBI

KauyecTBO
OTBETOB
npu
omnpoce

IIOJIHO M3JIaraeT U3y4eHHbIN Ma-
Tepual, 1aéT MpaBUIBHOE OIpe-
JICJIEHHOE TIOHATUMN; OOHapYXKu-
BaeT IOHUMaHKE MaTepualla, Mo-
J)K€T O00OCHOBAaTh CBOU CYXKJIe-
HUS, NPUMEHUTb 3HAaHUS Ha
MpaKkTUKE, MPUBECTH HEOOXOH-
Mbl€ TNPUMEPbl HE TOJIBKO I10
y4€OHHUKY, HO U CAMOCTOSITEIIbHO
COCTaBJICHHBIC; M3J1aracT Mare-
puan MmocienoBaTeIbHO U IIpa-
BUJIBHO C TOYKU 3pEHHUS HOPM
JIUTEPATYPHOTO sA3bIKA

CTYIEHT Na€T OTBET, YAOBJIETBO-
PAIOIIMIA TeM XK€ TPeOOBaHMSIM,
YTO U JJISI OLIEHKH "OTIN4YHO", HO
normyckaer 1-2 omubku, KOTO-
pBIe caM Xe UCHpaBisieT, u 1-2
Henouéra B IIOCIIEAOBATEILHO-
CTH H SI3BIKOBOM O(MOPMIICHHUH
HA3JIaraeMoro

u3j1araeT MaTepuan HENoJIHO U
JIONyCKaeT HETOYHOCTH B OIpe-
JeNICHUH TIOHATHH Wi (hopMmy-
JHUPOBKE TEOPHIii; HE yMeeT Jo-
CTaTOYHO TINyOOKO U JOKa3a-
TEJILHO 00OCHOBATH CBOH CYK/Ie-
HUS U IPUBECTH CBOU MPHUMEPHI;
U3j1araeT MaTepuaj HeroCieno-
BaTENILHO U JIOMTYCKAET OINOKH B
A3BIKOBOM O(OPMIICHUN H3Jara-
eMOro

CTYACHT OOHapyXHBaeT HE3Ha-
HUe OosblIeH YacTH COOTBET-
CTBYIOILIETO pa3jena wu3ydae-
MOro MaTepuaya, JO0IyCKaeT
omunOKH B GOPMYIHPOBKE OMpe-
JIEJICHUM W TEOpUH, HUCKaXKaro-
IME X CMBICII, OECTIOPSIOYHO U
HEYBEPEHHO U3JIaraeT MaTepual

KauecTBO
pelieHui
NPaKTH-
YyecKHX 3a-
JTaHHM

OTBET Ha BOIIPOCHI 3a/layul JIaH
npaBuibHO. OOBSCHEHHE XO0/a
e€ peuieHus moJpoOHOE, moce-
JIOBaTEIbHOE, TPAMOTHOE, C TEO-
pPETHUECKUMU  OOOCHOBAaHUSIMU
(B TOM 4mCIIe U3 JEKIIMOHHOTO
Kypca); OTBEThl Ha JOMOJHH-
TEJbHBIE BOTIPOCHI BEPHBIC, YET-
KHe

OTBET Ha BOIIPOCHI 3aJa4yM JaH
npaBwibHO. OOBSICHEHHE XOJa
e€ pelleHus NoApPOOHOE, HO He-
JIOCTaTOYHO JIOTUYHOE, C €IH-
HUYHBIMU OIIMOKAMHU B JIETAJAX,
HCKOTOPBIMHU 3aTPYJAHCHUSAMU B
TEOpeTHYeCKOM 000CHOBaHHH (B
TOM YMCJIE€ U3 JEKIMOHHOTO Ma-
TepHaa); OTBETHl Ha JOIOJIHU-
TCJIIBHBIC BOIIPOCHI BCPHBIC, HO
HEJ0CTaTOYHO YETKHUE.

OTBETHl Ha BOIMPOCH 3a/Ja4
JnaHbl npaBuwibHO. OOBSCHEHHE
X0J1a e PeleHus] HeJJOCTATOYHO
MTOJIHOE, HETOCIIEI0BATEIHHOE, C
omuOKaMu, ci1abbIM TeopeThue-
CKUM 00OoCHOBaHMEM (B TOM
quclie JIEKIMOHHBIM MaTepua-
JIOM); OTBETHI Ha JIOTIOJHUTEIb-
HBIE BOMPOCHI HEJOCTATOYHO
YeTKHUeE, C OIMIMOKAMH B JETAIAX

OTBETHl Ha BOIPOCHI 3aJla4H
JaHbl HempaBwibHO. OOBsICHE-
HUE XOJa e€ pelieHus JIaHo He-
MOJIHOE, HEMOC/IeA0BaTelIbHOE, C
rpyOosiMu onmbkamu, 6e3 Teope-
TUYECKOTO OO0OCHOBAaHUS, OT-
BETHl Ha JIOTIOJHUTEIbHBIC BO-
MPOCHI  HETpPaBWIbHBIE (OTCYT-
CTBYIOT)




KauectBO
NoAro-
TOBKH K
pelIeHHI0
KOH-
TPOJIbHOMU
padoThI

OTBET Ha BOMPOCHI 33J]a4H JJaH
npaBuibHO. OOBSICHEHHE X0a
e€ perienus noapoOHoe, mocie-
JI0BaTeJIbHOE, TPAMOTHOE, C TEO-
peTHYECKUMU 00OCHOBAHUSIMHU
(B TOM yucCe U3 JEKIIHOHHOTO
Kypca); OTBETHI Ha JJOTIOJTHH-
TEJIbHBIE BOIPOCHI BEPHBIE, YET-
KHe

OTBET Ha BOTIPOCHI 33]1a4H JIaH
npaBwibHO. OOBSCHEHHE X012
e¢ pemeHus moIpooHoe, HO He-
JOCTAaTOYHO JIOTUYHOE, C €ITH-
HUYHBIMH OIIMOKAMU B JICTAIISX,
HEKOTOPBIMHU 3aTPYIHEHHUSIMHU B
TEOPETHYECKOM 00OCHOBaHUH (B
TOM YHCJI€ U3 JIEKIIMOHHOTO Ma-
Tepuaa); OTBEThI HA JOMOIHH-
TEJIbHBIE BOTIPOCHI BEPHBIE, HO
HEJIOCTATOYHO YETKHE.

OTBETHIl Ha BONPOCH 3a7a4d
JaHbl npaBuiibHO. OOBbsCHEHHE
X0J1a €€ PEIICHUsI HeJJOCTAaTOYHO
MIOJIHOE, HETOCIIEI0BATEIBHOE, C
ommOKamu, caabbIM TeopeTHYe-
CKkuM oOocHOBaHHEeM (B TOM
YHUCJIe JICKIIMOHHBIM MaTepHa-
JIOM); OTBETHI Ha JONOJHUTEIIb-
HbIE BOIPOCHI HEJOCTATOYHO
YETKHUE, C OIIMOKAMHU B JETAIISX

OTBETHI Ha BONPOCH 3aJauu
JIaHbel HempaBuibHO. OOBsCHE-
HUE XoJla e€ pelIeHus JIaHO He-
MOJIHOE, HETIOCIIeIOBATEIILHOE, C
rpyOBIMH OIIMOKaMH, O€3 Teope-
THYECKOTO OOOCHOBAaHUS, OT-
BETHl Ha JIOTIOJIHUTEIILHBIC BO-
MPOCHl HETpaBWIbHBIE (OTCYT-
CTBYIOT).

KauyecTBO
OTBETOB
Ha JK3a-
MeHe

Cucrematu3upoBaHHbIe, TITy0O-
KHE U IOJHbIE 3HaHMS 10 BCEM
paszienaM JUCLUILIMHBL, a TAKXKE
II0 OCHOBHBIM BOIIPOCaM, BBIXO-
JSAIUM 332 TIpeAeibl  yuyeOHOM
IIPOrpPaMMbl; TOYHOE HCIIOJIb30-
BAHME HAy4YHOU TEPMHUHOJIOTHH
CUCTEMATUYECKH T'PAMOTHOE H
JIOTUYECKH MPABWIBHOE U3JI0XKE-
HUE OTBETa Ha BOIPOCHI; Oe3-
YIIPEYHOE BJIa/ICHUE HHCTPYMEH-
TapueM y4eOHOW TUCLHUIUIMHBI,
yMeHue ero 3(QexTUBHO uc-
II0JIb30BATh B IIOCTAHOBKE Hay4-
HBIX U IPAKTHUUYECKUX 3ajay; BbI-
pakeHHask CIIOCOOHOCTb CaMo-
CTOSITEJIBHO ¥ TBOPYECKH PEIIaTh
CJIO’KHBIE MPOOJIEMBbl U HECTaH-
JApTHBIE CHUTyaluH; IIOJTHOE H
ri1yOOKO€ YCBOGHHE OCHOBHOW M
JIOTIOJIHUTEIIbHOM  JINTEpaTypBHl,
PEKOMEHI0BaHHOU yueOHO
IIPOrpaMMoOil 1O JIUCHHIUINHE;

JlocTaTo4yHO TMOJIHBIE U CHCTEMA-
TU3UPOBAHHBIC 3HAHUS IO JIHC-
HUINIMHE, YMCHUC OPHCHTHUPO-
BaTbCd B OCHOBHOM TEOpUSIX,
KOHICIIIHAX W HAIIPaBJICHUAX
JUCIUIUIMHBI U JaBaTh UM KpH-
TUYECKYIO OLIEHKY; MCIOJIb30Ba-
HUE HAyYHOM TEpPMHUHOJIOTHH,
JIUHTBUCTHYECKU W JIOTHYCCKU
MPaBUJIIbHOE H3JI0KEHUE OTBETA
Ha BOIPOCHl, YMEHHE JelaTh
000CHOBaHHBIE BBIBOJIBI; BJIajic-
HUE WHCTPYMEHTApUEM IO JIHC-
LUIJIMHE, YMEHHUE €r0 UCIONIb30-
BaTb B MMOCTAHOBKEC W PCIICHHUUN
HAyYHBIX U MPOPECCHOHATBHBIX
3a/1a4; YCBOCHHE OCHOBHOM U J0-
MOJIHUTENIbHON JIMTEPATYPHI, pe-
KOMEHJIOBaHHOW y4eOHOU mpo-
rpaMMOi MO JTUCHHUILIUHE; CaMO-
cTosITeNbHAsT paboTa Ha MPAKTH-
YECKUX 3aHATUSAX, YYacTHE B

JlocTaToyHbll ~ MUHUMAJIBHBIN
00beM 3HaHWH MO TUCLHUIUIMHE;
YCBOEHHE OCHOBHOW JIATEpa-
Typbl, PEKOMEHJ0BaHHON yuel-
HOHM NPOrpaMMOM; YMEHHUE OpH-
€HTUPOBAaTbCSI B OCHOBHBIX TEO-
pHsX, KOHLENUUAX U HampasJie-
HUSX 10 JAUCLUIUIMHE U JaBaTh
UM  OLEHKY; MHCIIOJb30BaHHUE
HAy4YHOW TEPMHUHOJIOTUH, CTUIIU-
CTHYECKOE U JIOTUYECKOE H3JIO0-
JKEHHE OTBETa Ha BOIIPOCHI, yMe-
HUE JenaTh BBIBOJBI 0€3 Cylile-
CTBEHHBIX OIIMOOK; BIIAJCHUE
WHCTPYMEHTApHUEM yueOHOI
JUCLUIUINHBI, YMEHHE €ro Hc-
M0JIb30BATh B PEILIEHUU TUIIOBBIX
3aJa4; YMEHHE 0] PYKOBOJ-
CTBOM TMIpernojiaBaTeisi peuarhb
CTaHJapTHBIE 3agaud; paborta
MO/l PYKOBOJICTBOM IIpernojiaBa-
TENsl HAa MPAKTUYECKUX 3aHs-
TUSX, JIOMYCTUMBIH ypPOBEHb

@parMeHTapHbIe 3HAHMS 10 IUC-
LUIUIMHE; OTKa3 OT OTBeTa (BbI-

MOJHEHUS MHUCBMEHHOW  pa-
OOTBI); 3HAHUE OTACIIBHBIX HC-
TOYHUKOB, PEKOMCHIOBAaHHBIX

yueOHOM mporpaMMmoi Mo Juc-
LUIIMHE; HEYMEHHUE MCIIOJIb30-
BaThb HAay4YHYK TEPMHHOJIOTHIO;
HaJMuue rpyobIX OMMOOK; HU3-
KU YpOBEHB KYJIBTYPBI HCIIOJI-
HEHUS 3aJaHuid; HU3KHU ypo-
BEeHb C(OPMHUPOBAHHOCTH KOM-
METEHIUM.




YMEHHE OPUEHTUPOBATHCS B TE€O-
pUSX, KOHLICTIIHSIX U HalpaBJe-
HUSX TUCUUIUIMHBI U JJaBaThb UM
KPUTHYECKYIO OLIEHKY, HCIOJb-
3ysl Hay4YHbIE€ JOCTHKEHUS JpYy-
TUX JTUCHUIUIMH; TBOpYECKas ca-
MOCTOSITENIbHAS paboTa Ha MpaK-
TUYECKUX/CEeMUHAPCKUX/ 1abo-
pPaTOpHBIX 3aHATHSX, AKTUBHOE
ydacTue B IpyIIOBBIX 00Cyx)/e-
HUSX, BBICOKHUH YPOBEHb KYJIb-
TYpbl UCTIOJTHEHUS 33JIaHUM; BbI-
COKHUI YpOBEeHb C(HOpPMHUpPOBaH-
HOCTU KOMITETCHIIUH.

TPYNIOBBIX OOCYXJIEHUSAX, BbI-
COKMH YPOBEHb KYJIbTYPbI HC-
MOJHEHUSI 3aJaHui; CpeaHui
YPOBEHb KOMIIETCHIUU.

KYJbTYPbI HCTIOJIHEHUSA 3a1aHU;
NOCTATOYHBIA MUHUMAaJIbHBIN
YPOBEHb KOMIIETCHIIUHA.




4. COJIEPKAHUWE 3ATAHUI TEKYIIETO KOHTPOJIS

BOHpOCLI AJIA olpoca

Tema 1. MaTtpuusbl. Onpenenuresu.

CoNoOR~wWNE

JlaiiTe onpeneneHre MaTpHUIiblL.

[lepeunciure BUABI MAaTPULL.

Kakue neiictBus Hax MaTpuaMu MOKHO ITPOU3BOJUTD.

HazoBure cBoiicTBa 1eCTBUI HAJ MaTPULIAMH.

Jlalite onpeneneHrue onpeaeanTeNss MaTPULIbL.

[Iepeuncnure cBOMCTBA ONPEACIUTENCH.

VYkaxure criocoObl BEIYUCICHUS OTPEACTUTENS TPETHETO MOPSIKA.
JlaiiTe onpenenenre oOpaTHOM MAaTPHUIIHI.

[IpaBuiio Hax0X1eHUSI OOPATHON MATPHIIBL.

Tema 2. CucreMbl JIMHEHHbIX YPaBHEHHIA.

UTH?

ONOoOE MNP

JlaiiTe onpeneneHyre CUCTEMbI TMHENHBIX YPAaBHEHUM.

Kakas cucrema saBnsiercst coBmectHO? HecoBMecTHON?

UTto Ha3bIBaeTCs peIICHUEM CUCTEMBI JIMHEHHBIX YpaBHEHUMN?

Kaxkue neiictBus HaJl ypaBHEHUSIMU CUCTEMBI JINHEUHBIX YPAaBHEHU MOYXHO MPOU3BO-

VYKaxkure crocoObl pelieHus: CUCTEM JIMHEHHBIX YpaBHEHU.

Hazoswure u 3ammmmure ¢popmynsl Kpamepa. J{is Kakux cCTeM OHU PUMEHSIOTCS?
Oranel MeTona ['aycca pemenns TMHEHbIX cucteM. /s Kakux CUCTeM IPUMEHseTCs?
Pemenue cuctem MaTpudHbIM METOOM. JJI1 KAKMX CUCTEM IPUMEHSETCS?

Tema 3. BBenenue B aHaJIU3.

©CoNoR~wWNE

[TonsTue nocnenoarensbHocTU. ONpeenenre npeena nocaea0BaTeIbHOCTH.
ITonsatue Gynkiuu. CriocoOsl 3a1aHus, 0071aCTh ONpeIeIeHUs.

Omnpenenenue npezena QyHKIIMU B TOUKE

Omnpenenenue npenena GyHKIUN HA OECKOHEYHOCTH.

beckoneunsle penensl

Teopems! o nmpenenax. Heonpenenennocru.

DKBUBaJIEHTHbIE OECKOHEYHO MaJible (DYHKIIHH.

Omnpenenenne HeNPepbIBHON QyHKIUH.

«ApupMeTniecKme) CBONCTBA HENPEPHIBHBIX (QYHKIUH.

Tema 4. ludgdepeHunanbHOe HCUUCICHHE.

©CoNoR~WNE

[IpousBonHas GyHKIUU.

I'eomerprueckuil ¥ GpU3NIECKUNA CMBICI IPOU3BOIHOM.

[IpaBuna guddepeHunpoBanus.

ITpousBoaHas COKHOU (PYHKIINU.

[Ipon3BoiHBIE BBICIINX MOPSIIKOB.

Huddepennunan pynkumu. Jnddepenuansl BBICIINX TOPSIKOB.
[IpumeneHne mporu3BOIHON I UCCIeIOBAaHUS (PYHKITHIA.
HccnenoBanue GyHKIIMM HA MOHOTOHHOCTB C TIOMOIIIBIO TPOU3BOIHOM.
HccnenoBanue QyHKIMHM HA SKCTPEMYM € TIOMOIIBIO IPOM3BOIHOM.
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10.  HccnenoBanue GyHKIIMU HA BBITTYKJIOCTh BBEPX, BHU3, HAXOXKICHUE TOUYEK Ieperuoa ¢ mo-
MOILIBIO ITPOU3BOJHOM.

Tema 5. UHTErpajibHOE HCYHMCICHHUE.

[Tonsarue nepBooOpa3HOi GyHKINH.

[lonssTHE HEONPEAEIEHHOTO UHTETPaAJIa.

OcHOBHBIE CBOMCTBA HEOTPEIETICHHOTO UHTErpaa.

3aMeHa IEPEMEHHOM B HEOIIPEIEICHHOM HHTETpaIe.
WHTerpupoBaHue 110 4acTSAM B HEOIPEAECICHHOM UHTErpalle.
OnpeneneHHblil MHTErpail U €ro FreOMeTPUYECKUIN CMBICI.
OcHOBHBIE CBOWCTBA ONPEICIIEHHOTO UHTErpaa.

®opmyna Herorona-JleiiOHuma.

MeTo bl BBIYHMCIEHUS ONPENEICHHBIX MHTEIPAJIOB
[TpumMeHeHre UHTETPAIOB K BRIYMCICHHIO IO Guryp.
[IpriioskeHns ONpPEEeIIEHHOr0 HHTErpaa.

CoNorwWNE

P
= o

Tema 6. OcHOBBI TEOPHH BEPOSITHOCTH, KOMOMHATOPUKH M MATEMATHYECKON CTATUCTUKH.

[TpaBuiia KOMOMHATOPUKH.

Pa3smenienue ¢ moBTopeHreM, pasMmelneHrne 6e3 MOBTOPEHUSI.
[lepecTaHOBKH, IEPECTAHOBKH C IOBTOPEHUEM.
CoueraHusi, COUETaHUS C IOBTOPEHHUEM.

Bunel cinygaitHbpIX cOOBITHI.

Kitaccnueckoe onpeneneHue BEpOSITHOCTH.
I'eomeTpuyeckas BEpOSTHOCTD.

VYcnoBHas BEPOSTHOCT.

CoBMeCTHOCTb COOBITHIA.

HezaBucuMocTh cOOBITHIA.

TeopeMsl CII0KEHUS U YMHOKEHUS BEPOATHOCTEN.
dopmyiia MOJIHOKU BEPOATHOCTH.

Cxema bepnymu. ®opmyna bepryim.

©CoOoNOaR WD LNE

[ S
N o

Bunpet Bei6opok. CriocoObl opraHu3aiiy BbIOOPKH.

[EN
w

[TepBuuHas cratucTuyeckas oOpaboTKa pe3yabTaTOB M3MEPEHUM, SMIUPUIECKHUI psJll, Ba-
PHALMOHHBIN P,

14. Tlonuron yactot

15. Tucrorpamma.

16. XapakTepHCTHUKU SMIUPUYECKOTO psfa.

Tema 7. OcHOBHBIC MaTEeMaTH4YeCKHE METOAbI B P0G ecCHOHAIBHOM 1esiTeIbHOCTH

CpenHue u npeaenbHbIe U3IEPKKU MTPOU3BOJICTBA.

CpenHuil 1 peaeabHbINA JOXO/I.

[Ipon3BOANTENBLHOCTD TPYIA.

DnacTUYHOCTh (PYHKIIUH.

OcobenHocTh MO/ieTH JIGOHThEBA MHOTOOTPACIIEBON IKOHOMUKH
Marpuna npsMbIX 3aTpar. Y CJIOBUE NPOJIYKTUBHOCTH.

Marpuiia nosHbIX 3aTpar.

N Ok wdPE

VYpaBHeHue OanaHca B MATPUIHOM BHJIE.
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9. CobcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAYCHHUSI JIMHEHHOTO OIepaTopa.
10. CrpykTypHas MaTpulia TOPrOBJIH.
11. HaxosxaeHue BEKTOpa HAIIMOHAIBHBIX JI0XOJIOB B MOJICNIA MEXIYHAPOIHOM TOPTOBIIH.

IIpakTHyeckue 3aganus
Tema 1. MaTtpuusbl. Onpenenuresu.

1. 3agauyum Ha MATPHUIIBL.

2 0 -2 1 3 2
A=|1 3 4 |B=|-2 4 0
-1 5 1 0O 1 3
Haiinnre:
a) matpuiy 2A+3B, 6) marpuiy A-B, B) matpuity A-B, 1) onpeaenutens MaTpuibl A, 1) MatT-
puiy B
2. BBIIOTHUTH apuMETUIECCKHE ICHCTBUS C MATPUIIAMH:
T -5 -1
1 -2 1 4 3 4 5
1)3 -2 ; 2) -3 8 4|
3 5 5 0 -8 10 4 1 1

T

2 0 8 2 10 3
3))3 8 5|+2/0 4 -2},
0 4 7 5 2 9

2 -1 3 2 3
1 0 -1 0 -2
4)(-3 1 0 1) 13 1 10 -3 3

2 4 8 -1) \1

3. Jloka3zats paBerctBo (AB)C=A(BC) mis maTpwuir:

4 -2 6 - 1 4
1)A= , B= , C= :
L obels 2o o)

-3 2 1 2 1 0 1 3 1
A= 0 1 2|, B={-3 1 4|,C={2 1 4 |
3 1 4 3 2 -1 1 -1
. 0 1 -1\°
1 -1
4. Haiitu: 1)[ j; 211 0 1
0 2
1 -1 0

5. BeIUMCIUTE ONIpEAETUTENN:

12



sina  —cosa

-1 i 1 2
1) o 2)‘. 'J; 3)‘ JJ
cosa Siha [ 0 -
3 0 1
4)10 -2 3|;
1 1 -1

6. Haiitu 0OpaTHyI0 MaTpuIly Ij1sl JaHHOW MaTpPHUIIbL:

. 4 1 0

1)A=(_ jZ)B:—Z -3 1
-1 5

3 2 -1

Tema 2. CucreMsbl JJMHEHHBIX YPABHEHHIA.

1. Pemute cuctemy JUHEHHBIX ypaBHEHUH

2X, —3X, + X, =1
3X, +2X,—=3X,=-1
— X, +X,—=2X,=—4

a) metoqoM ['aycca, 0) metomom Kpamepa, B) MeT010M 00paTHON MaTPHIIBL.

2. Pemuth cucreMbl meTosioM Kpamepa 1 MeTo10M 00paTHON MaTpPHIIBI:
10x+y+4z=1 5x -3y +2z=19

a)yX—2y—7z=-3,b);4x+5y—-3z2=31
2X+y+52=0 X+ 7y—4z=31

3. Pemmts cucremsr metogom ["aycca:

10x+y+4z=1 5« -3y + 2z =19
a)sX—2y—7z=-3,b) 4x+5y—-3z=31
2X+y+5z2=0 X+ 7y—4z=31

Tema 3. BBenenue B aHaJIu3.

1. Beuuciure MMpEaciibl MOCJIEI0BaTEIbHOCTEM

o A g e - u i ]
1) lim———; 2) lim———; 3 |l$9—7; 4) 1i
) o n—1 ) Nin 2n+1 ) v )

2. Bpraucnure npenensl GyHKITi

x?—7x+10 Jx—2-3 _J>aZ B>

lim———— ) lim—— ) i ————;
a) x—5 x -5 )x—>11 X—-11 B) > = )?—4

13



nlnn“”2X+S"mx,g)Iir4§;::?§§:
x—0 3X )%q &

5 , x4
T e T G TR SRR €5 N
o 2 +4 R L -3

Tema 4. JuddepeHunaibHoe HCHUCTEHHE.

1.HaiiguTe npou3BoaHYIO (YHKITUH:

a) T(X)=e"-sinx,6) f(x)=

sinx +1

0Sx

2.HaiiguTe npou3BoaAHYIO QYHKIUH:

1) y=§—2\/§+cos3x—f2X
X

. 27 Y4
2 = — = |—ct =
) v sm(x 3 j cg(x+ 5 j

4
3) y=(4x6 —-7x? +9x+%)

4) y=(9x-1)° +v5-x°

=(5—2x)3

°) (3x+7)*

3.Haitnure nuddepenman GyHKIum:
1) y=3x"+8x3+7x2 -3

2) y=—%+2\/;—ctg3x+5X

3) y= (— 2x" +4x° — \/§x)4
4) y=(8x-7)%++9-3x

_(4x-9)*

°)  (3-5x)?

B Q="

4.HaiiTi nHTEepBabl BO3pacTaHus U yObIBaHUS (HYHKLIUU:

flz)=z+e™".

f(z)=zne.
v= I—IIE'

5.Haiitu sxcTpeMymbl GyHKINA:

14
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,r) f(x)=e".



f(z) =2* — 3z + 1.
y — et —4z+5
y=1r—arctgr.

6. HaiiTu nHTEpBasbl BBITYKJIOCTH U TOUKH Ieperuoa:
f(z) =e7"
y =% —10z% + 7z - 9.
Y = COSZI.
Tema 5. UHTerpasbHoe HCYUCICHHUE.

1. BeruucnauTh HEONpEIEIeHHbIN UHTErpal:

a)I (5x3_2x2 +3x—8)dx 6)I (x5+x%—4i3]dx B)I xz_;—;c_,_sdx

4+cos x J‘ —‘\/1 )8
dx , x)

COS X

0 J- sin 2x

dx e)j

COS X

2. BeIUHCIUTE HGOHpCI[eJIeHHI)If/'I HHTCrpajl ¢ IOMOIIBIO MOACTAHOBKH WJIM MHTCTPHUPOBAHUS 110
4acCTiaM

a) I(2x +1)*x*dx, 6) j(1+x )x*dx B). Ixcos?axdx r)j (x—1)e* dx )J‘ In XdX,

e) -..\/ezxi—ld)’ x) f\/cosxsin xdx, 3) j In xdx, u) j%dx,x) f(2x+1)sin 5xdx

3. BbluMcauTh onpeeneH bl HHTerpat:

r) [(3 - 2x)% dx;
In) fn(l + sin?x) dx.

e)I3X+1

K) j 3sinx cosx dx
0
£3x% —x+3

3) -[4d
1

15



4. Haiiti mutomanb Gpurypsl, orpaHUYCHHOM JTUHUSIMU

=== DI W ¥

5. Haiinure ruomanp Gurypbl, OrpaHi4eHHON JTMHUSAMU:
y=x>+2,y=2x+10,y=0,x=0.

Tema 6. OcHOBBI TE€OPUH BEPOATHOCTH, KOMﬁI/IHaTOPI/IKI/I M MaTeMaTH4eCKOil CTATUCTUKH.

I B])()(‘ill()1'('$l 3 HI'paJIbHbIC KOCTH. Haiirn BCPOATHOCTL TOro, 1TO Ha HHX BLIIa/1eT
O OJIHHAKOBOMY YHCJIY OYKOB.

2. B nepsoii yphe sexkar 2 6eiblX mapa H 5 KpacHbIX, a BO BTOPOii — 3 OejbIX H
8 Kpacubix. B nepsyio ypuy jobapisiores 2 mapa, ¢Jy4aiiio BbiOpaHHbIX U3 BTOPOI
ypubl. Haiiti BepositHOCTE TOro, 4TO map, BLIOpaHHLIl 13 ONOJIHEeHHOIT IepBoii YPHBI,
ovier GesbiM.

3. B nepgoii yphe naxojsres 2 6eqbix 1 9 4epHbIX ApOB, a BO BTOPOil — 3 YepHLIX
1 5 6eabix mapon. M3 Kax10ii ypubl yiaamin no 1 mapy, a ocraBuigecs mapbl cChbi-
najin B Tperbio ypuy. HaiiTn BeposgTHoCTh TOro, YTO Map, BLIHYTHI U3 TpeTheil YPHbI,
OKazKeTesi HeIbIM.

4. B kaacce obyuatores 25 jeBouek # 20 MaiapinkoB. K ypoky He BBIIOJIHHIN J10-
MalHee 3ajianye 4 jgeBoukn n 3 Maapunka. Hayjady BoIzBanmnblii yUeHHK oKazajcs
HENOArOTOBJICHHBIM K YpoKy. KakoBa BepodTHOCTH TOro, YTO OTBevaTh ObIJI BbI3BaH
MaJILInK?

5. Bepositnoers 3abpocnTh KoJibilo Ha Koubiiiek pasna 0.2, [Ipoussejieno 6 6pockos.
KakoBa BeposiTHOCTB TOIO, YTO Ha KOJIBLIIIKE OKayKyTcs poBHO 4 Kojbla?

1. CKOJIBKO CIIOB, K&KJ0€ U3 KOTOPBIX COCTOUT U3 7 Pa3IMYHBIX OYKB, MOKHO COCTa-
BUTH U3 CJIOBA ~“BBIOOpKA™?

2. B ypue 9 Genbix 1 7 uepHbIX mapoB. 13 ypHBI BBIHYIIM 1IAp U OTIOKUIIU €T0 B CTO-
POHY, 3TOT LIap OKa3ajcs yepHbIM. KakoBa BEpOSTHOCTh TOTO, YTO BTOPHIM OYyJIET BEIHYT
CHOBa YepHbI map?

3. BeposTHOCTB TOT0, YTO PACXO/1 DIEKTPOIHEPTUH HE IPEBBICUT CYTOYHONH HOPMBI,
paBna 0,8. KakoBa BEpOSITHOCTb TOTO, YUTO B TCUCHHE ISATH JTHEH U3 CEMHU Tiepepacxojia He Oy-
ner?

4. Y4eHuK 3a MecsI] TOJYUYHJI CJICAYIOIIUC OTMCTKH 11O MATCMATHUKE:

2,5,3,54,3,52,4,5,4,3,3,4,5,3.

a) CocTaBbTe CrpyNIIUPOBAHHBIN PAJT ’TUX JTAHHBIX.
0) Haiigute o6beM, pazmax, MOJy, CpeHee.

B) BeimumuTe Tabnuiy pactpeaeicH s TaHHbIX, YKa3aB KPATHOCTh M YAaCTOTY KaXK/I0W BapHAHTHI.
r) [TocTpoiite rucTorpaMMy pacnpeaeneHus JaHHbIX.

5. [TocTpouTh MONUIOH YaCTOT U SMIUPHUUECKYIO QYHKIUIO PACIIPEAETICHUS 110 TaH-
HOMY pacipeiesIieHuI0 BBIOOPKHU:
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Xi 15 20 25 30 35

ki

10 15 30 20 25

6. IlocTpouTh rHCTOrpaMMy U SMIMPUUYECKYIO (DYHKIIMIO paclpeesieH s 10 JaHHBIM Tao-
JIULBIL:

YacTHyHLIl WHTepRAn AnHHOW h

CyMMa 4acToT BapHaHT
YACTHYHOTO HHTERBANA H,

2—-5 9
5—8 10
8—11 25
11—14 6

Tema 7. OcHOBHbIE MATEMATHYECKHE METOAbI B MPO(eCcCHOHAJILHOM eI TeJIbHOCTH

1.

DyHKIHS U3IEPIKEK TPOM3BOICTBA MPOAYKIIUE HEKOTOPO# (hupmoii umeet Bux: y(x) =
0,1x3 — 1,2x% + 5x + 250 (zmen. exn.), rae X — 00beM BbITycKaeMoii nmpoaykiuu. Haiitu
CpEIHUE U NPEAEIbHBIE N3IEPKKH IIPOU3BOICTBA U BBIUMCIIUTD UX 3HadeHue npu x = 10

O0bem npou3BOCTBA 3UMHEN 00YBH U, BEIITYCKaeMOW HEKOTOPOH (PUPMOii, MOKET OBITh
1 7 .
ONHUCaH yPaBHEHUEM U = §t3 -2 t2 + 6t + 2100 (exn.), rae t — kaneHaapHLI Mecsl] roa.

BbIUHCIUTE TIPOU3BOIUTEIBHOCTD TPY/Ia, CKOPOCTh M TEMIT €€ H3MEHEHHMS
a) B Havase roza (t=0),

0) B cepeaune roja (t=6);

B) B KOHIIe roja (1=12).

3aBUCHMOCTB MEXIY 00bEMOM BBITTYCKa TOTOBOM MpOoAyKIuH Y (MITH py0.) 1 00beMOM TIpo-
M3BOJICTBEHHBIX OHIOB X (MJIH py0.) Belpaxkaercs ypaBHeHueM: y = 0,6x — 4. Haiitu ana-
CTMYHOCTH BBITYCKA MPOAYKIMH I NPEANPUATHS, UMetoLero Gpoxas! B pazmepe 40 MiIH

pyo.

p+8
ONBITHBEIM IIyTEM YCTaHOBJICHBI (byHKI_lI/II/I CIipoca q = m U IIPEIJIOKEHUA S = P + 0,5,

rae ¥ S — KOJIMYECTBO TOBapa, COOTBETCTBEHHO, MOKYIIAEMOT0 U MPeJIaraéMoro Ha mpo-
JaXy B €IMHUILY BpEMEHU, P — 1ileHa ToBapa. Haiitu:

a) paBHOBECHYIO 1IEHY, T.€. IIEHY, TP KOTOPOH COPOC U MPEATI0KEHIE YPAaBHOBEIINBAIOTCS;
0) IMACTUYHOCTH CIPOCa U MPEATOKEHUS AJIsl ATOMN IICHBI.

DyHKIHS TOTPeOIeHUs] HEKOTOPO# cTpansl uMeeT Bua: C(x) = 13 + 0,25x + 0,37x%/5
X — COBOKYIHBIN HallMOHAJIbHBIN noxoiA. HaiTu:

, Tae
a) MPeAEeTbHYI0 CKIIOHHOCTD K MOTPEOICHUIO;

0) mpeneabHYI0 CKIIOHHOCTh K COepEKEHHUIO,
€CJIM HAIMOHATBHBIN TOXOJT COCTaBIsET 32.
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6. JlaHHble 00 HCTIONIHEHNH OajlaHca 3a OTYETHBIN MepHO/], ICH. €., IPUBEICHBI HIDKE B Ta0-

JIne.
Orpacs Iorpebrenne Koneuynnit | Banoso#
1 2 TIpOTYKT BBHIIYCK
Ilpouzeon- 1 100 160 . 240 500
CTBO , 2 275 49 85 400

a) HaliTU MaTpuULly NPsMBIX 3aTpat A;

0) MpOBEPUTH MPOTYKTUBHOCTh MaTPHUIILI A,

B) HaliTH MaTpPUIly MOJHBIX 3aTpar S,

I') BBIYUCIUTh HEOOXOAMMBIM 00BEM BaJIOBOI0 BBITYCKA KaXJI0W OTpaciy, €Clii KOHEUHbIH Mpo-
KT OTpaciau 1 JOKEH yBEIMYUTHCS B JIBa pas3a, a oTpaciu 2 — Ha 20%

01 05

0.3 0’2). Haiitu:

7. Jlana matpuiia npsiMeIX 3aTpat A = (

a) MaTpUILy MOJHBIX 3aTpaT S;

0) BEKTOp BaJIOBOTO MPoIyKTa X JUIsi 00€CIIeYeHHS BBITYCKa
400)
500
B) IpUpalleHue BeKTopa AX /Ui yBeIUYEHUS BBITYCKa
100)
50 /°

KOHEYHOIO IpoAyKTa Y = (

KOHEUYHOTro npoaykra Ha AY = (

8. BBIHCHI/ITB, B KaKOM OTHOIICHMHN HOJI?KHBI OBITh HallMOHAJIBHBIC JOXOAbI TPEX CTpaH IJIA cOa-
HaHCHpOBaHHOﬁ TOProBJIK, €CJIK 3a/laHa CTPYKTYpPHAA MaTpulia TOProBJIN:

1/3 1/4 1/2
A= (1/3 1/2 1/2)
1/3 1/4 0

Tunosble 3aaHus 11 KOHTPOJIbHOH padoThI
Tema 1. MaTtpuusbl. Onpenenurenu.

Bapuanrt 1

1) JlaHbl MaTpHIIBI

-3 2 1 2 1 0
A= 0 1 2| B=-3 1 4
3 1 4 3 21
Haiitu: a) matpuiy 3A-2B, é) matpuiy 2A+B, B) marpuny A-B, 1) matpumy AT, 1)

maTpuny B
2) BBIYHCIIUTH ONPEAEIUTEND

18



3 -2 1
1 6 0
-1 0 2

a) 1O MPaBUILY TPEYTOJILHUKOB; 0) C MOMOIIBIO AIreOpanyecKuX JOMOTHEHUH.

Bapwuant 2

1) JlaHbI MaTPHIIBI

3 -2 1 2 10
A=0 1 3|, B=|-3 1 2
-1 2 4 -2 0 1
Haiitu: a) matpuny 2A+3B, 6) matpuny A-3B, B) matpuiy B-A, r) matpuny BT, 1)
MaTpuiry Al
2) BBIYHCIUTH ONIpEIeIUTEIh
3 -2 1
1 6 0
-1 0 2

a) 1O MPaBUILY TPEYTOJIBHUKOB; 0) C TOMOIIBIO AIreOpandecKuX JOTMOTHEHUH.

Tema 2. CucreMbl JIMHEHHBIX YPABHEHHIA.

Bapuanr 1
Pemute cucremy
a) meroaom Kpamepa
6) merogom ["aycca

2X-y+2=-3

X+2y-2z=1

3X—-y+32=2
Bapuant 2

Pewmnts cucremy
a) meroaoMm Kpamepa
6) meTonom ["aycca

X—2y+z=-1
2X—-Yy+2z=3
SX+y+z=1

Tema 3. BBenenue B aHau3.

Bapuanr 1
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Brerancnuts npenen GyHKINUN:
. x> -9

lim ————

=3 x° —8x+15

Beruncnuth npenen GyHKIUu:
. xX+5

lim

x>23x— 6 )

Berancnuth npenen GyHKIuu:
. sinl7x

lim—-

x=0sin12x

Berancnuth npenen GyHKIuu:

X
lim(l + 7 J
X —»oa| X

Bapuant 2

Beruncnuth npenen GyHKIuu:
. X" +x-20

lim—————

=4 x° —16

Boraucnuts npeaen GyHKIUN:
. 3x+6

lim

=2 2x—4

Brraucnauts npeaen GyHKIUN:
. sin7x

lim——

x=08in13x

Beraucinuts npezesn GyHKIuu:
lim[l +12 J“
xX—3o0 x .

Tema 4. IludgdepenunanbHoe ucHHCIEHHE.
Bapuanrt 1
1.Haiitu npon3BoaHyto GyHKIUU
y = sin‘3(4x3 = 2)
2.Haiit npou3BOJHYIO TPETHETO MOPsiiKa PYHKINUU
y = 3x" +cos5x
3.Haiitu nuddepennnan pynkunn
y= 3sin X
4. VlccnenoBath (DyHKIUIO HA SKCTPEMYM
f(x)=-x%+3x-2
5.HccnenoBath pyHKIMIO Ha BHITYKJIOCTh U HAWTH €€ TOUKH Iepernda
x* -1
X

BapwuanT 2
Haiitn npousBoanyto GyHKIUU
y = cos* (6x* +9
2.HaiiTu mpon3BOIHYIO TPETHETO MOPAIKa GYHKIIUU
y = 2x° —sin 3x
3.Haiitu nuddepennman pynkuuun
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y =sin 3*
4. VccnenoBath PyHKIIUIO HA SKCTPEMYM

f(x)=x%+3x+2
5.WccnenoBaTh (QyHKIMIO HA BRITYKJIOCTh U HAUTH €€ TOUYKH Ieperuoda

= X
x? -1

Tema 5. UHTerpasbHoe HCYUCICHHUE.
Bapuanr 1

1. BeraucinuTh HeonpeaeaeHHbIA HHTETpall:

a) J (4)63 —6x’ —4x+1)dx

6)J. (3\/x_2+\/;)dx B)J. wdx

r) .[ 2xdx

°) '[ 3sin’ x

%) J- In xadx

n)f cos Sxdx

3) J. (9 -2x° )4x2dx
2. Pemuts 3amauy:

YpaBHEHHE CKOPOCTH ABIDKYILEHCS TOUkU uMeeT Bua V = 2t — 3. HaliTu ypaBHeHHe TBUKCHUS
TOYKH, €CJIM K MOMEHTY Hayajia OTCUYeTa OHa Mpolia myTh 6 M.

3 1
j(2x2 —x+4]dx J-[3x+1)4dx
3.BbruucnuTh onpeeneHHbli MHTErpai: a) ° ,0)0

4. BBIYKCIIHT, IPEABAPUTENHLHO CIENIAB PUCYHOK, IIOIMIAAb (DUTYPHI, OTPAHUYEHHOMN JTHHUSMU:
y=—x+1, y=0, x=-1, x=1

Bapuant 2

1. BelunucnuThe HEONpPEAEIECHHBIM HHTETPAI:
a) j(4x3 —15x2 +14x —3)dx

6) j(%/x_S—zJ}+4)dx B) jx3+1dx

sin 2x
) JAx +2 2 '[ sin x dx
e,
x) Ix e'dx

3) j4(z4 +5) ¢ dt
2. Pemnts 3agauy:

CkopocTh Tena 3aaHa ypaBHeHHeM V = 6t2 + 1. HaiiTu ypaBHeHMe IBHKEHHUS,
ecnu 3a Bpems t = 3¢ Teno npouuio myte S = 60 M.
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2 3

_[[4)(2 +x—3)dx J.(Zx—l)de
3.BbruucnuTe onpeneneHHbi HHTErpa: a) ° ,6)2
4.BbI4ucinTh, NpeIBapUTEIbHO CIENIAB PUCYHOK, IJIOLIA/(b (GUTYphl, OrPAaHUYEHHON JINHUSAMMU:
y:—x2+4, y=0, x=-2, x=2_

Tema 6. OCHOBBI TEOPHH BEPOSITHOCTH, KOMOMHATOPUKHA M MATEMATHYECKON CTATUCTUKH.
Bapuanr 1

1. B crosnoBoii ecTh 4 Buaa Oysnouek u 3 Buna kode. CKOIBKO CYIIECTBYET BAPUAHTOB 3aBTpaKa
JUISL CTYJIEHTA, €CJIM OOBIYHO OH MOKYMAaeT OAHY OyJIOUKYy U OJIUH Kode?

2. B amuxke nexat 12 mapukos, 1Ba U3 KOTOpBIX Oeible. KakoBa BEpOATHOCTH BBITAIIUTH HAYTa/l
Oenplil wapuk? OTBET OKPYIJIUTE 10 COTHIX

3. Pemte ypaBHeHue:

4. B cmyyaliHOM SKCIIEpUMEHTE OpOCaroT TpU UTpaibHble KocTU. Haliaure BeposTHOCTh TOTO, YTO
B cyMMe Bbinajier 11 oukos.

5.YdeHuk 3a Mecs1 OJIY4YrI CIEAYIOIIME OTMETKH 110 MaTEMaTUKE:
3,4,2,5/4,5,3,4,5,3,2,4,3,4,3,5.

a) CocTaBbTe CrpYNIIMPOBAHHBIN PsIl ATUX JTaHHBIX.

0) Haiinmute 00beM, pa3max, MOy, CpeIHEe.

B) BeinuiuTe Tabnuiy pacnpeneneHus JaHHbIX, yKa3aB KPaTHOCTb M YaCTOTY KayKJ10M Ba-pu-
AHTBHI.

r) [locTpoiite rucrorpaMMmy pacnpeaeneHus JaHHbIX.

Bapuanr 2

1. B rapnepo6e y AeByIIKH €cTh 7 BUJIOB O1y30K U 3 BUJa 1000K. CKOJIBKO CYIIECTBYET BapHaH-
TOB BbIOOpA KOCTIOMA, €CJIM OOBIYHO OH COCTOUT U3 OJIy3KU U 100KU?

2. B Baze nexar 15 koH(eT, IsTh U3 KOTOPBIX 1I0KOJaAHbIe. KakoBa BEpOSTHOCTD BHITAILIUTh
HayraJ| IoKoJaHy0 KoHpeTy? OTBET OKpYIIIUTE 10 COTHIX

3. Pemnrte ypaBHEHue:

4. B cnyuyaliHOM 3KcTIepUMEHTe OpOcaroT TpU UrpanbHble KOocTH. Haliaure BepoaTHOCTh TOTO, UTO
B cyMMe BbinazieT 11 oukos.

5. YuyeHuK 3a Mecs1] MOTyYuJI CIEAYIOLIHe OTMETKH 110 MaTeMaTHKe:
2,3,2,3,4,52,2,3,2,2,3,4,2,5.

a) CocraBbTe CrpyNIUPOBAHHBIN PSAJI TUX JTaHHBIX.

0) Haitnure o6bem, pazmax, MOIy, CpeHEe.

B) BeinuimuTe Tabnuily pacnpeaeneHus JaHHBIX, YKa3aB KPATHOCTh U YaCTOTY KaKJ101 BapUaHTHI.
r) [TocTpoiiTe rucTorpaMmMy pacrpeaesieHus JaHHbIX.

Tema 7. OcHOBHBIC MaTEeMaTH4YeCKHE METOABI B P0G eCcCHOHATBHOM 1esiTeIbHOCTH
Bapuanr 1

1. Bslpyuka oT nponaxu koHder cocraBnser p = 100x — 0.5x2, riae X — 06beM NpoJaHHOM
npoayKIuu (TeIC. €11.). HaliTi cpeHIoo U npenenbHyo BEIPYUKY, ey mpoaano 10 Teic. ef.
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2. TIpom3BoauTENBEHOCTH TPYAa OpUTalbl MOXKET OBITH ONMCAaHA YPAaBHEHUEM

y = —2,5t2 + 15t + 100, rne 0 <t < 8 — kaneHAapHbII MecsI To/ia. BEMUCIMTE CKOPOCTh U
TEMII €€ U3MEHEHHUSI IIPH t=2.

3. 3aBHCHMOCTH MEXIY C€0ECTOMMOCTBIO eIMHUIIBI MPOAYKINH Y (py0.) U BBITYCKOM MPOJTyK-
uu X (MJIH py0.) Beipaxaercst ypaBaenuem: y = —0,5x + 80. Haiitu anactuunocts cebecto-
MMOCTH TIPH BBIITyCKe MPOayKIuK Ha 30 MitH pyo.

02 03 O
4. BBIACHUTD, MPOJAYKTHBHA JIK MaTpulia A = (0,1 0 0,3)

06 05 07
5. Jlana marpuna npsMseIx 3aTpaTt A = (8'2 8'?) Haiitu:

a) MaTpHUIly MOJIHBIX 3aTpar S,

0) U3MEHEHNE BEKTOpa KOHEYHOr 0 IpoAykTa AY npu u3MEeHEHUH BEKTOpa BaJIOBOTO MPOAYKTa

3= (T0)

B) HU3MCHCHUC BCKTOPA BBIJIOBOI'O BBIITYCKA AX IJid YBCJIMYCHUS BBIITYCKaA

KOHEYHOro npoaykra Ha AY = ( 15150).

6. BbIICHUTB, B KAKOM OTHOLIEHUHU JOJKHBI ObITh HAallMOHAJIBHBIE I0XO0JIbI TPEX CTpaH AJs cOa-
JAaHCUPOBAaHHOW TOPIOBIIH, €CJIM 33/1aHa CTPYKTypHasi MaTpuLia TOPTOBJIM:

03 03 08
A= (0,6 0,1 0,1)
01 06 01
Bapuant 2

1. BaIpyuka oT nponaxu koHpeT coctasiser p = 80x — 0.5x2, re X — 06beM IIPoIaHHOM Ipo-
Oykuuu (Teic. el.). HaliTu cpeaHior U npeenbHyo BEIPYUKY, €Clii mpojaHo 60 ThIC. en.

2. TIpom3BoauTeNbHOCTH TPYAA OpUTAIBI MOXKET OBITH ONTUCAHA YPABHEHUEM

y = —2,5t2 + 15t + 100, rae 0 < t < 8 — kaneHAapHLI Mecsl| roja. BeYUCIUTH cKo-
POCTh M TEMIT €€ M3MEHEHUS TIpH t=7.

3. 3aBHCHMOCTb MEXYy CE0ECTOMMOCTBIO €IMHUIIBI MPOAYKIUH Y (py0.) U BBIITYCKOM MPOJIyK-
uu X (MiIH py0.) Belpaxaetcst ypaBHenueM: y = —0,4x + 60. Haiitu snactuyHocTs cebe-
CTOMMOCTH TIPH BBIITyCKE MPOAYKIHU Ha 20 MIIH pyo.

01 09 04
4. BbIICHUTB, IPOJYKTUBHA JIU MaTpulla A = (O, 5 0,5 0,5>

03 1,1 03
5. Jlana matpuiia npsiMpIx 3aTpat A = (8’; g’;) Haiitu:

a) MaTpUILy TOJHBIX 3aTpar S;
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

29.

30.

0.

0) U3MEHEeHHEe BEKTOpa KOHEUHOTo MPpoAyKTa AY mpu U3MEHEHHH BEKTOpa BAJIOBOTO IPO-

nykTta AX= (138)

B) U3MEHEHHUE BEKTOpa BBLIOBOIO BhIycKa AX N1l yBEeJIMYEHHUS BITYCKa

KOHEYHOro nmpoaykra Ha AY = ( 15024).

BbIsiIcCHUTB, B KAKOM OTHOILIEHUH JTOJKHBI OBITH HAIlMOHAJIBHBIE JOXO/bI TPEX CTpaH AJis coa-
JAaHCUPOBAHHOW TOPTOBIIH, €CIIH 33laHa CTPYKTypHasi MaTpulla TOPTOBJIH:

05 03 06
A=104 03 01
01 04 03

Bomnpoce! 1u1st 3x3ameHna:

OKOHOMHUKO-MAaTeMaTUYECKUE METO/Ibl. MaTpUyuHbIE MOJEIH.

Martpuubl 1 AEHCTBUS HAJl HUMU.

Onpenenurenu matpuil. OnpenesaeHue U cnocoobl HaxoxaeHus. CBONCTBA ONpeIeTuTeNCH.
OO0parHas MaTpuLa.

CucreMsbl TUHEHHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.

Pemenue cuctem nuHelHbIX ypaBHeHUH MeToioM Kpamepa.

Pemenne cucreM nuHENHBbIX ypaBHEHUN MeTonoM [ aycca.

Pemienue cucteM JTMHEHHBIX YpaBHEHUN METO0OM OOpaTHON MaTpPHULIbI.
ITocnenoBarenpHOCTH. [Ipenen mocaeno0BaTeIbHOCTH.

Oynkuuu. CriocoOsl 3a1aHus, 00JaCTh ONpeIeIeHusl.

[Ipenen pyHKIMHU B TOUKE U HA OECKOHEUYHOCTH. beckoHeuHbIe TIpeaesbl

Teopemsl o npenenax. Heonpenenennocrn.

OKBUBaJIEHTHbIE OECKOHEUHO MaJible (DYHKLIHU.

[TpousBonnas ¢pynkuuu. [IpaBuna quddepeHupoBaHus.

[Ipou3sBoHast CIOKHON (YHKIIUH.

ITpon3BoHBIE BBICIINX MOPSIIKOB.

Huddepenuman pyukiuu. Auddepennnans BEICIINX MOPSIIKOB.

[TpuMeHeHne NPOU3BOIHOM /TSl UCCIIEOBAHUS (DYHKIIMH.

[TepBooOpaznas ¢pynkimu. HeonpeneneHHbIil HHTETpal.

OcHOBHBIE CBOWCTBA HEOTPEEIIEHHOIO MHTErpasa.

OcHOBHBIE METO/Ibl UHTETPUPOBAHUS (3aMeHa EPEMEHHON U UHTETPUPOBAHUE 10 YACTSIM).
OnpeneneHHbI HHTETPal U €r0 FEOMETPUUECKUNA CMBICIL.

OcHoBHbI€ CBOICTBa onpeaesneHHoro uurerpana. ®opmyna Hetorona-Jleitonuma.
[Tpuno>keHus ONpeeIEHHOr0 NHTErpasa.

OnemeHTH KOMOUHaTOpuKH. [IpaBuia cymMbl 1 mpou3sBeieHus. Pa3menienus ¢ moBTOpeHU-
SIMH, pa3MelleHus 0e3 TOBTOPEHH, TePEeCTaHOBKH.

OnemMeHTbl KoMOUHaTOpuKH. CoyeTaHus, NEPECTAHOBKHU C MOBTOPEHUSMHU, COYETAHHUS C TI0-
BTOPEHUSIMH.

[TpocTpaHCTBO 2NIEMEHTAPHBIX HCXO/I0B, BEPOSITHOCTh HA HEM. BeposTHOCTH COOBITHSI.
CaoiicTBa.

PaBHOBeposiTHBIE NCX0pl. Cxema ciydaeB. Kiaccuueckoe ornpezesenne BeposaTHOCTH. 1'eo-
METPUUYECKOE ONPEEIIEHUE BEPOATHOCTH.

VYcnoBHas BEpOATHOCTh. TeopeMbl CII0KEHHS 1 YMHOXKEHUS BeposiTHOCTeN. HezaBucumslie
coObITHs. POpMyIa HOTHON BEPOSITHOCTH.

Cxema bepnymm. @opmyna bepryu.
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31.
32.

33.
34.

35.
36.

['enepanbHas COBOKYITHOCTh. BbiOOpka (1moBTOpHAsI, 0€CITOBTOPHAsI, pEIIPE3CHTaTUBHAS ).
CraTtucTudeckoe pacrpeielieHue BBIOOPKH. DMIupuyeckuii psii. Bapuaruonnstit psag. OT-
HOCHUTEJIbHBIE YaCTOTHI.

OMnupudeckuil 3akoH pacnpezenenus. [lonuron yactor. laTepBanbHas Tabnuma yacToT.
['mcrorpamma.

Cpennue u npeaenbHble U3AEpKKU Ipou3BoAcTBa. CpeqHUI U NIPeAEIbHBINA JOXOI.
[Tpon3BOAUTENBHOCTD TPYAA. DINACTUYHOCTD (DYHKIIMH.

Mogens JIeoHTh€Ba MHOIOOTPACIEBOM SKOHOMUKH

25



