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1. IOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma TUCIHMIUIMHBI COCTaBjlIeHa Ha ocHoBe ydyeOHoro muaHa 38.03.04 I'ocymapcTBeHHOE U
MYHHUIWTNIAIBHOE YIpPABICHHE MO MPOQHI0 «YIpaBIeHHE COIHMATbHO-IKOHOMHUYECKUMH CHUCTEMaMn» (OYHO-
3aouHas popma ooyuenwus) 2021 roga Havana IOATOTOBKH .

2. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHE-
CEHHBIX C INTAHUPYEMBIMH PE3YJIbTATAMHUA OCBOEHHUSA OBPA3OBATEJIBHOM ITPO-
I'PAMMBbI

2.1 Ieabl0 OCBOCHHS IUCIUIUTUHBI SBISETCS (HOPMUPOBAHHE Y CTYACHTOB KOMIICTCHLIUH, HEOOXOJUMBIX IS
poeCCUOHATILHON J1eATEIbHOCTH, MpaKTHUYecKas MMOAIOTOBKAa U O3HAKOMIJIEHHE CTYIEHTOB C TEOPETHUECKUMHU
OCHOBAMH IO MaT€MaTHKE JJIsl YCIEITHOTO U3Y4eHUs! (PYHAaMEHTAIbHBIX U CHEIHATbHBIX AUCUUIUIUH Y4eOHOTO

Kypca.

2.2 3agjayamMm Kypca siBJISIIOTCS:

— OCBOCHHME MAaTEMaTHYECKOIO ammapara, OMOTaoIer0 MOJICIMPOBaTh, aHATM3UPOBATh U PeIIaTh yIpaBiIeHYe-
CKME 3a/1ayM, B T.4. HCIIOJIb30BaHHE MAaTEeMaTHYECKOTO ammapar B pacyerax Ipu pa3paboTKe MPOEKTOB,
HAIpPaBIIEHHBIX HA PA3BUTHE OPraHU3AIINH;

— TOMOIIs B YCBOCHUN MAaTEMaTHYECKUX METOJIOB, NAIONIUX BO3MOXKHOCTh M3Yy4aTh U MPOTHO3UPOBATH MPOIECCHI
U SIBJICHUS U3 00J1acTu OyAyIIel esTeNbHOCTH CTYACHTOB;

— (dopmupoBanue 6a3pl 3HAHUI AJIA y4acTus B 00ecrieueHuH pa3padOTKH COLMAIBLHO OPUEHTHUPOBAHHBIX MEP pe-
TYJMPYIOIIETO BO3ACHCTBHS Ha OOIIECTBEHHBIC OTHOIICHUS M IMPOIECCHI COMUATBHO-YKOHOMHUYECKOTO Pa3BHU-
THSL.

2.3 3naHus U yMeHus o0y4aromerocsi, popmupyemMsbie B pe3yJibTaTe 0CBOCHHUS M CIMIIIMHBI.

ITponecc n3yyeHust JUCUMIUIMHBI HallpaBjieH Ha (JOpMUPOBaHHUE CIEIYIONINX KOMIIETEHIIMHI:
Koas! ¢popmu-
pyeMbIX KOMIIe-
TEeHIIUH

B pesysabTare uzyyeHusi TUCHMILIAHBI CTY/IEHT 10/LKeH 00J1a1aTh CJ1eTyIOIUMHU
KOMIICTEHIMAMMU:

YHuBepcajibHble KOMIIETEHIIUH
CnocobeH nmpuHUMaTh 00OCHOBaHHBIE YKOHOMHUYECKHE PEIICHUS B Pa3- YK-10
JUYHBIX 00JIACTIX KU3ZHEACITENbHOCTH

NHauKaTopsl J0CTHKEHUST KOMIIETeH NI

Konx u HaumeHnoBanue HanmeHnoBanne nHIUKaTOpa TOCTUKEHUSI YHUBEPCATBHOMN
KOMITETCHITHT KOMITETCHIIH
YK-10 Cnocoben mpu- | YK-10.1 3Haer: OCHOBHbIE SKOHOMHUYECKHE TMOHATHS W 0a30BbIC

HUMaThb OOOCHOBAaHHBIE 3KO- | MPUHIMIBI (YHKIIMOHUPOBAHUS SKOHOMUKH, LIETH U POPMBI y4acTHs
HOMHMYECKHE pELIEHUs B pa3- | FoCylapcTBa B SKOHOMHMKE; LIEJIH U 3a7aul (PMHAHCOBBIX MHCTUTYTOB
JUYHBIX OO0JNacTAX KHU3HEAES- | U MPHUHLMIIBI B3aUMOAEUCTBUA C HUMH; OCHOBHBIE WHCTPYMEHTHI
TEIbHOCTH yIpaBJIeHUs! JUYHBIMU (PUHAHCAMM; CYIIHOCTh M HPUHIMIIBI Tpe.-
NPUHUMATEIBCKON JIEATEIbHOCTH KaK OJHOTO M3 CIOCOOOB yBelnde-
HUA JOXOJ0B; aHAJIMTUYECKUE METO/IBI;

Ipy M3ydeHNn TUCHUILUIMHEL «MaTeMaTnKa» yaTeHbl 00BeKThI MPOpECCHOHAIBHOM IesTeNbHOCTH BBITYCKHHKOB (OpraHbl TOCYyIapCTBEHHON BitacTH Poccuii-
ckoii deneparmu, opraHbl roCyJapCTBEHHOW BiacTu cyObekToB Poccuiickord denepanuu, opraHbl MECTHOTO CaMOYIPABIICHHUS, TOCYIApPCTBEHHbIE W MYHUIIMIAIbHBIC
MPeINPUATUS U YIPEKICHUS, HHCTHTYTBI IPaXKJAHCKOTO OOLIECTBA, OOIIECTBCHHBIC OPraHH3AI[HH, HEKOMMEpUYECKHE M KOMMEPUYECKHE OpraHH3alldH, MEXTyHapOIHbIC
OpraHW3alny, Hay4Hble M o0pa3oBaTeNbHbIC Opranu3anuyn). IIpu 3ToM B 00IIeM acriekTe conuanbHO-3k0HOMHUYecKas cucteMa (COC) paccMaTpuBaeTcst KaK IENOCTHAs
COBOKYITHOCTbH B3aMMOCBSI3aHHBIX U B3aUMOJCHCTBYIOIINX CONUATBHBIX H SKOHOMHYECKHX JJIEMEHTOB (CyOBEKTOB) U OTHOIICHUH MO IOBOJY PAaCIpeAeNeHHs U IMoTpediie-
HHS MaTepUaIbHBIX U HEMaTePHAIbHBIX PECYpPCOB, NPOU3BOACTBA, PACHpEICICHHUs, OOMEHa U MOTPEOICHHS TOBapOB U yciyr. [loguepkHeM CyIecTBEHHOE pa3HOOOpasue
COC:

—nokansHbeie COC (MpeanpHATHs, YUPEKIACHHUS, HHCTUTYTbI, OPraHU3ALMH, 00BbEIMHEHNUS, OTPACIIN);
—peruonanbuble COC (peruoH, MyHUIIUIIANbHbEIE 00Pa30BaHNU);
—HauuoHanbHbele COC (HallMOHAbHAS YKOHOMHKA, CTPaHa).



VYK-10.2 YmMmeer: pemate TUMUYHBIC 33/1a4d B cepe JTUIHOTO IKO-
HOMHUYECKOT0, (MHAHCOBOTO IJIAHWPOBAHUS U TpeNNpUHUMATEIb-
CKOM JeSTeTbHOCTH; aHAIM3MPOBATH HH(POPMALUIO, HEOOXOIUMYIO
JUIS. IPUHATHSL 0OOCHOBAaHHBIX pELICHWH B cdepe yHpaBieHUs JIHY-
HBIMU (PMHAHCAMU; MTOJIB30BAThCS UCTOYHUKAMH MH(OpMaIuu 00 MH-
JTMBHUIYabHBIX PHCKaX, CBS3aHHBIX C SKOHOMHUYECKOW JeATeNIbHO-
CTBIO M HCIIOJI30BAHUEM WHCTPYMEHTOB YIPaBIICHHUS JHYHBIMH (Du-
HAHCAMHU; IPUMEHATh aHATUTUIECKUE METO/IBL;

VK-10.3 Bnageer: HaBbIKAMHM BEJACHMS JIMYHOI'O OIOMKETA, B T.4. HA
ocHoBe MKT-MHCTPYMEHTOB; HaBBIKAMH BBIOOpa  HWHCTPYMEHTOB
YOpaBJICHUS JTUYHBIMH (PUHAHCAMU JJIsI JOCTHIKEHHUS MOCTABICHHBIX
(MHAHCOBBIX IIeJieH; HABbIKAMU NPUMEHEHUS HWHCTPYMEHTOB IS
yIpaBleHUS JTUYHBIMA (PHHAHCAMU C YY4E€TOM SKOHOMHUYECKHX U (Hu-
HAHCOBBIX PUCKOB B PA3JIMUHBIX O0JIACTSAX JKU3HEICATCIILHOCTH; ME-
TOAAMH OLICHKH IS BBIOOpa aHATUTUYECKUX METOJIOB.

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOT'PAMMBI

JuciurnHa «MateMaTHKa» OTHOCUTCS K 00s3arenbHol yacTu b1.0.04.

JIMCUMIUTUHBL, AJ11 U3Y4YEHUS KOTOPBIX HEOOXOANMBI 3HAHUS, YMEHUS, HABBIKM JaHHOW JAMCUUIUIHHBIL:
DKOHOMHYECKAs TEOpUs

OCHOBBI MATEMaTHYECKOTO MOJICIIMPOBAHUS COIUATBbHO-9KOHOMHYECKHUX MTPOIIECCOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUAIIJIMHBI

o KonraktHas . g [Ipomex.
HasBaHue paszenos § pabota S\ | arrecranus
(Mojtyei) u TeM = | Jlexn | Tp. 2| Dx3amen
e 12 24 | 108 36
MopayJs 1. JInneiinas ajaredpa ¢ 3J1eMEHTAMH AHAJMTHYECKOH reOMeTpUH
Tema 1 Hauana aHauTHYECKON T€OMETPUH 1 1 2 10
Tema 2 DneMeHThl MAaTPUYHOTO aHATHM3a 1 1 2 10
Tema 3 Crucrembl TMHENHBIX YpaBHEHUN 1 1 2 10
Tema 4 KomruiekCHbIE YncIa U MHOTOYJICHBI 1 1 2 10
Tema 5 OCHOBBI TEOPHH ONTUMHU3ALUU 1 1 2 10
Moayab 2. DjieMeHTbl MATEMATHYECKOI0 aHAJIM3a
Tema 6 Bregenne B MaTeMaTnuecKkuii aHaIn3 1 1 2 10
Tema 7 Ilpenen u HENPEPHIBHOCTH 1 1 2 10
Tewma 8 luddepennnansHoe ncuncienue Py | 1 1 5 10
OJTHOT'O IEPEMEHHOTO
Tema 9 UHTErpasibHOE HCYUCITICHIE 1 1 2 10
Tema 10 @yHKIIMY HECKOIBKUX MEPEMEHHBIX 1 1 2 10
Monyasb 3. Teopusi BeposiTHOCTEel 1 MaTeMAaTHYeCKasi CTATUCTHKA
Tema 11 BBenenue B TeOpHIO BEPOSITHOCTEN 1 1 1 2
Tema 12 CnyyaiiHble BETUYMHBI 1 0,5 1 2
Tema 13 DneMeHTbI MATEMATHYECKOH CTATUCTUKHU 1 0,5 2 4
ITpomesxyTouHas aTTecTalus:
1 DK3aMeH
36




Coaepikanue THCHUILNINHBI CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3/esam)
JlekunoHHbIE 3aHATHA

JInHeitHas ajare0dpa ¢ 3J1eMeHTAMM aHAJIMTHYECKOI reoMeTpuu

Tema 1. Hauana ananumuyeckou ceomempuu

DNEeMEHTHl AHATTUTUYECKON I'€OMETPUU HA MPSIMOM, INIOCKOCTU M B TPEXMEPHOM NPOCTPAHCTBE. BEKTOPBI.
JIuneitnsle onepanuu Haj BekTopamu. CKalsipHOE M BEKTOPHOE IIPOU3BENeHNE BEKTOPOB. lIpsAMas Ha miockocTH.
VYpaBHeHHE TPSIMOI ¢ YIIIOBBIM KO3 GUIIMEeHTOM. YpaBHEHHE NPsIMON B oTpe3kax. HopmanbHas ¢popma ypaBHe-
HUS NPSAMON. YTOJI MEXIy IPAMBIMU. Y CIIOBUE NMAPAJUIEIbHOCTH U IEPIEHAUKYISIPHOCTH NPSAMBIX. PaccrosiHue ot
TOYKH JI0 IPSIMOM. Y paBHEHUE OKpYKHOCTH. Diuuic. ['unepbona u napadona. [Inockocts. YpaBHEHHE TIIOCKOCTH
B oTpe3kax. HopmanbHas opma ypaBHEHUS MJIOCKOCTU. YTOJI MEXKAY NMPSAMBIMH, IUIOCKOCTAMH, IPSAMOM U I10c-
KOCTBI0. PaccTosiHre OT TOUKH 10 MPSAMOM, INTIOCKOCTH.

Tema 2. Dnemenmovl MampuuHo20 AHAIU3A

[Tonsitue Matpuubl pasmepa nxm. Onepanuu HaJl MaTpullaMu M UX cBoicTBa. llepeMHOXKeHHE MaTpull.
TpancnonupoBanue marpull. Uucinossle xapakrepucTuku Matpull. Onpenenurenu. [lonsaTue onpenenurens u-ro
nopsaka. CoiicTBa onpenenuresneii. MUHOPHI U ux anrebpanydeckue IonoaHeHus. TeopeMa 0 BEIUUCICHUH OIpe-
JeNUTeNs yepe3 anredpanueckue AonoiaHeHus. Panr marpuibl. CUCTEMBI BEKTOPOB, H-MEPHOE JIMHEHHOE BEKTOP-
HOe MpOoCTpaHCTBO. JInHeHbIe onepaTopsl U MaTpullbl. COOCTBEHHBIE BEKTOPHI JTMHEHHBIX ONepaTopoB. EBKiInm0-
BO npocTpaHcTBO. KBaspatuuneie Gopmbl.

Tema 3. Cucmema nunetiHbIX YPagHeHUL

[TonsiTre cucTembl JIMHEHHBIX alreOpandeckux ypaBHeHU. MaTpuuHas ¢opma 3aliCH CUCTEMBbI ypaBHe-
Huii metosioM ["aycca. Pemenue cucreM JTMHEWHBIX anreOpandeckux ypaBHeHui metogom Kpamepa Pemienue nu-
HEHHBIX CHCTEM U3 N YpaBHEHUM C N HEM3BECTHBIMU B MAaTPHUHOU (hopme.

Pemenune sxoHOMUYECKHUX 33724 C MOMOIBIO0 MaTpull. Mozenb JIEOHTbEBa MHOTOOTPACIIEBON YKOHOMHUKH.

Tema 4. KomnaekcHvie 4ucia u MHO2OUJICHbL

Apudmerndeckue onepanuy HaJl KOMIUIGKCHBIMH YnciaMy. KoMIuiekcHas TiockocTh. TpuUroHomMeTpude-
CKasl M MoKa3zareiabHas GopMbI KOMIUIEKCHOTO Yncia. Bo3BeneHue B HATypaIbHYIO CTCIICHb U M3BJICUYCHUE KOPHS
U-HOW CTENEeHH M3 KOMIUIEKCHOTO uncia. [I[puMeHeHne KOMIUIEKCHBIX YUCENl B KBaJpPaTHBIX ypaBHEHHsX. Pasio-
JKeHHe JeHCTBUTEIHLHOr0 MHOTOWIEHA Ha TUHEHHBIE MHOKUTEIH.

Tema 5. OcHosbl meopuu ONMUMU3AYUU

Knaccuueckne mMerons! onTUMM3alvy. JIMHEHOE U LEI0YUCIIEHHOE NporpaMMupoBaHue. OCHOBHBIE 1O-
HATUS 3a/a4 U METOJI0OB MaTeMaTHYeCKOro nporpamMmupoBaHus. JIuHelHble 3agaun onTUMH3anuu. OCHOBHBIE
OIpeJIeJIEHUs U 3aJlauu JJMHEHHOro nmporpaMmupoBanus. [loctaHoBKka U pasnuyHble GOPMBI 3alUCH 3a]a4 JTUHEH-
HOro nporpammupoBanus. CTaHnapTHas U KaHOHMYECKasi (POpMbI MPEACTABIEHUS, T€OMETpUUECKasi UHTEPIpeTa-
U 3a]a4 JUHEHHOro nmporpaMMupoBaHus. CUMIIJIEKC-METOJl U CUMIUIEKCHbIE TaOJIUIbl. DKOHOMHUYECKast HHTep-
IpeTanus JIeMEHTOB Tadauibl. Teopus: 1BoMCTBEHHOCTH. [IBOMCTBEHHbIE 3a/1a4l U METObI, UX MHTEPIpETaIusl.
DKOHOMHUYECKasi U MaTeMaTudeckas popMyJIMpOBKH TpaHCIIOpTHOH 3a1aun. [IpaBuna noctpoenus ueneit. Cmbica
MOTEHIIMAJIOB, METOJ MOTeHIMaI0B. OCHOBHBIE CIIOCOOBI MOCTPOEHUS! HAYaJIbHOTO OMOPHOTO perieHus. TpaHc-
MOPTHBIE 3a/1a4M C HapYIIEHHBIM 0aJJaHCOM MTPOU3BOACTBA U NMOTpebaeHus. JJucKpeTHOe MporpaMMHUPOBaHUE.

MaremaTuyeckuii anaau3 M 1 pepeHuaJIbHble ypaBHEHUS

Tema 6. Beeoenue 6 mamemamuyeckuti anaius

[Tousitue MHokectBa. Onepanuu HaJa MHOXKeCTBaMU. DYyHKIMOHAIBbHAs 3aBUCUMOCTh. OnpeaeneHue
¢ynkuuu. CriocoOsl 3aanus Gynkuuil. Knaccudukanus QyHKIuil: yeTHble, HEYETHbIE, TEPUOJUYECKUE U Helle-
puonuyeckue. MoHoTOHHOCTh GyHKIMM. OOpatHas ¢yHkuus. OrpanudeHHble ¢GyHkuM. HauOonbinee u
HauMeHblIee 3HaYeHus QyHKIMU. ['padKu OCHOBHBIX JIeMEHTAPHBIX (PYHKIMH (JTMHEHHOU, MOYIIs, KBapaTh -
HOM, CTEMEeHHOM, IMOKa3aTelbHOU, JorapuMUUYECKO, TPUTOHOMETPHUYECKHX, OOpATHBIX TPUTOHOMETPHUUECKUX
¢bynkuunit). CnoxHast GyHKIps. OYHKIIUHN CIIpOca U IPEIOKEHHSL.

Tema 7. Ilpeden u nenpepvignocmso

Yucnossle nocienoBaTebHOCTH. OrpaHUyeHHbIE U HEOTpaHUUEHHBIEe MoceaoBarenbHocTu. [Ipeaen dnc-
JIOBOH MoOcIieoBaTeIbHOCTU. ApupMeTHyecKre onepanuy HajJ npeaenamMu. MOHOTOHHBIE MOCEI0BATEIbHOCTH.
Yucno e. 3agaya 0 HENPEpPHIBHOM HauMcCIeHUH MpoueHTOB. CymMMa OECKOHEYHO YOBIBaroOIIed reoMeTpHyYecKoit
nporpeccuu. [lonsitie okpectHocTu ToukH. [Ipenen Gpynkuuu B Touke. J[Ba 3amMevarenbHbIX npenena. Hempepsis-
HOCTh (DyHKLMHU B TOuke. ApupMeTnyeckre NecTBUs Hal HeNnpepblBHBIMU (QyHKIMsIMU. HenpepbslBHOCTh (DyHK-
UM Ha MHO>KeCTBe. HenmpephIBHOCTh HEKOTOPBIX JIEMEHTAPHBIX (PYHKIMI. CBONWCTBA YHCIOBBIX MHOXECTB U IO-



crenoBaTenbHOCTeH. [10OanbHbIE CBOMCTBA HENMPEPBHIBHBIX (YHKIMK: TeopemMa 00 OrpaHMYeHHOCTH (DYHKIUH,
3aIaHHOW M HETPEPBHIBHOM Ha OTpe3Ke, TeopemMa O JOCTHXKEHWUU (PYHKITMEH, HEMPEphIBHOW Ha OTPE3KE, CBOMX
HauOOJIBIIET0 U HANMEHBIIETO 3HAYCHUH.

Tema 8. Jupppepenyuanvroe ucuucienue Qyukyuu 00H020 nepemerHo2o

[TpousBomnas u muddepennuan. I'eomerpudeckuii, GU3MUECKUN, IKOHOMUUYECKUM CMBICI TPOU3BOIHOM.
3aBHCUMOCTh M@Ky HENPEphIBHOCTHIO U AuddepenunpyemMocTpio GyHkmu. CxeMa BBIYMCIEHUS TPOU3BOIAHOM.
[IpaBuna muddepennupoBanus. [IponsBoanas cinoxHoi u ooparHor GyHkiuid. [Ipon3BoHAS OCHOBHBIX JJIEMEH-
TapHbIX QyHKIMiA. [Ipon3BoHbIe BRICIIUX MOPSAKOB. OCHOBHBIC TeOpeMbI 0 TuddepeHIpyeMbIX QYHKIHUIX U X
npunoxenus (treopembl @epma, Posst u Jlarpanxka, npaBuio Jlonurans). Bo3pacranue u yObiBaHue (yHKIIHMA.
OkerpemyM pynkun. Cxema uccneqoBanus GyHKIUU Ha 3KcTpeMyM. OThICKaHUE HAUOOJBIEr0 M HAUMEHBILIETO
3HaueHU (YHKIUU, 3aJaHHOW Ha OTpe3ke. BrimykinocTs QyHKIMH M TOYKW neperuba. Cxema HUccClieJOBaHUS
(GyHKIMU Ha BBINYKJIOCTh U TOUKU meperuda. AcumntoTsl. O0mas cxema uccieoBanust GyHKIUN U TOCTPOCHUS
WX TpadUKoB.

Tema 9. Unmeepanvroe ucuucnenue

[TepBooOpasHas (yHKIUS W HeompeaelneHHbI uHTerpan. CBoWcTBa HeompeaeneHHOro uHTerpana. He-
oIpeieNIeHHbI UHTErpajl OT OCHOBHBIX 3JIEMEHTapHbIX (QyHKUUH. IHTerpupoBaHue 3aMEHOI MEPEMEHHOI0 U 10
qacTsM. VIHTerpupoBaHue panuoHAIbHBIX, HEKOTOPBIX HPPAMOHAIBHBIX (YHKIWH U TPUTOHOMETPUUYECKUX BbI-
paxenuil. [ToHsiTHEe OonmpeneNeHHOro HHTerpaia, ero reOMeTpUUECKUd M SKOHOMUYecKui cMbici. CBOMCTBa ompe-
neneHHoro uHrerpana. ®@opmyna Hetotona-Jleitbuumna. 3amena nepeMeHHOTO U (OpMyiia HHTETPUPOBAHUS 11O Ya-
CTSIM B OIpENEJICHHOM HHTerpaie. ['eomeTpuueckue MPHIIOKEHUs OMpeesieHHOro uHrerpana. HecobcTBeHHbIE
MHTETPAJIbI.

Tema 10. Qynkyuu HeCKOIbKUX NEPEMEHHBIX

ToueuHble MHOXKECTBA B N-MEpHOM mpocTpaHcTBe. [loHATHE (QYHKIIMU HECKONBKUX MEepeMeHHbIX. [Ipume-
pBl Takux (GYHKUWH (JMHEHHas, KBagpaTH4ecKas; B SKOHOMHUKE — (DYHKIHUS TOJE3HOCTH, MPOU3BOJCTBEHHAS
¢bynkus). O0nacTh onpeaeneHus, JMHUA YPOBHS (DPYHKUINN HECKONbKUX MepeMeHHbIX. DYHKIUN MOJIE3HOCTU U
KpuBble O0e3paznnuus. [IponsBoacTBeHHas QyHKIUSA U M30KBaHTHL. Ipenen u HenpepbIBHOCTh (DYHKIMH HECKOb-
KHX NepeMeHHbIX. YacTHble pon3BoHbie. [Ipon3Bonubie u nuddepeHuansl GyHKINNE HECKOIBKUX MEPEMEHHBIX.
[Ipon3BoHas MO HANpPaBIEHUIO, TPAAUEHT. DKCTPEMYM, HauOOJbIlee U HAUMEHbIIEE 3HAUCHUs] (PYHKIMI MHOIMX
MIEPEMEHHBIX. Y CIIOBHBIN SKCTPEMYM: METOJ MOACTAaHOBKHM M MeToJ MHOuTenel Jlarpanyka. MeTo HauMeHbIINX
KBa/IpaToB.

Teopusi BeposiTHOCTeli 1 MaTeMaTH4YeCKasi CTATUCTHKA
Tema 11. Beeoenue 6 meopuio 6eposimuocmel
[Tpenmer Tteopun BeposiTHOCTEH. CyIIHOCTh M YCJIOBUS IPUMEHUMOCTH TEOPUHU BeposTHOCTEH. OCHOBHBIE
MOHATHUS. TEOPUHU BEPOSITHOCTEH: COOBITHE, CyMMa COOBITHH, POU3BEIEHNE COOBITHH, BEPOITHOCTHOE MPOCTPaH-
CTBO, KOHEYHOE BEPOSTHOCTHOE IPOCTPAHCTBO, KJIACCUYECKOE ONPEECIIEHUE BEPOSITHOCTH, T€OMETPUUYECKHE BEPO-
ATHOCTH. Y cJIOBHBIE BeposTHOCTH. He3aBucumocts coObiTuil. Teopema ymHoxkeHus. @opMyiia HOTHON BEPOSATHO-
ctu. ®opmyna baiieca. [locnenoBarensHocTu ucneitanuii. Cxema beprym.

Tema 12. Cnyuatinvie senusutvl

CityqaiiHble BeTMUMHBI M CIOCOOBI MX orucaHus. JIMCKpeTHast 1 HellpepbIBHAs ClTydaifHble BelMurHbL. DYHKIMS pac-
TNpe/IeIeHnsT BEPOATHOCTEH, e¢ CBOWCTBA. BeposTHOCTh monanaHus Ha ModyMHTepBal. Psn pacnpenenenus v QpyHKIus
pacripeieieHns AUCKPETHOM CiTyyaiiHOM BelMurHbL. Maremarndeckoe okuaanue. CBOWCTBa MaTeMaTHYECKOTO OXKHUAa-
HUS. MaTtemaTH4ecKue OXXKHIAHHS aITbTePHATUBHON CITy9aifHOW BEIMYMHBI, OMHOMHHAJIBHOW CITy4ailHOW BEJIMYWHBI,
ITyaCCOHOBCKOW CITy4aifHON BEJIMYMHBI, TE€OMETPUUIECKON CITydaiiHON BeM4MHbL. CTaTUCTUYECKOE UCTOJIKOBAaHUE MaTe-
MaTHYECKOro OXuAaHus. Jucnepcus ciydailHON BeIWYMHBI U €€ cBoicTBa. Jlyucrepcu anbTepHaTUBHOM CITydaitHOM
BEJIMYMHBI, OMHOMUHATBHON CITyJaifHOM BETMYHMHBI, ITyaCCOHOBCKOM CITy4aifHOM BEMYMHBI, TEOMETPUUECKOH CITydaitHON
BeNTMuMHBL. HenpepbiBHbIE CiTy4yaiiHble BETMUMHBI U MX BaKHEHIINE YHCIIOBbIE XapaKTePUCTUKH: (DYHKIMS pacrpeiesieHus],
(YHKIHUS TIOTHOCTH BEPOSTHOCTH, MAaTEMAaTHUYECKOE OXKHJIAHUE, TUCIEePCHs], CTaHAApTHOE (CpeaHee KBaJpaTUIHOE)
OTKJIOHEHHE. Mojenu 3akOHOB pacIpellelieHus BeposATHOCTeH, Haubojiee ynoTpediasemMble B COLMAIBHO-
SKOHOMHMYECKUX MpuioxeHuax. HopmansHoe pacnpenenenue. @yHKIUM OT CIyYailHbIX BEJIMYUH. 3aKOH paclpese-
JIEHUS! BEPOSITHOCTEN Uil (DYHKLMI OT M3BECTHBIX CITydalHbIX BeMMYMH. CXOAMMOCTH 1O BeposTHOCTH. HepaBeHCTBO
YeObimeBa. 3akoH OOJbIIMX yHcesl U ero cieactsue. Ocobas pojib HOPMATBHOIO PACHpEeNCHHs: LEeHTpalIbHas
npenenbHas TeopeMa. Ilenn MapkoBa n MX MCIOIB30BaHUE B MOJEIMPOBAHUHM COLUAIBHO-D)KOHOMUYECKUX IIPO-
L[ECCOB.



Tema 13. Onemenmol mamemamu4eckonu Cmamucmuxu

OcHOBHBIE 33J]a4l MaTeMaTH4YeCKON CTATUCTHKH. CTaTHCTUYECKUE METOIbI 00paOOTKH IKCIIEPUMEHTAIb-
HBIX JAHHBIX BHEIIHEN cpelibl. CTaTUCTUYECKUE TUMOTE3bl. Y POBEHb 3HAUMMOCTU M MOIIHOCTBH KpuTepus. Onru-
ManbHbI Kputepuil Helimana-IIupcona. OnTumanbHble KPUTEPUU AJI IPOBEPKM TMIIOTE3 O IapaMeTpax Hop-
MaJbHOI0 U OMHOMHUHAIBHOTO pacnpeaeneHuii. Kpurepuu nis npoBepku cliokHbIX runores. Hemapamerpuueckue
kputrepuu. CTaTUCTUYECKOE OLICHUBAHUE U MpOBepKa runore3. CTaTUCTUUECKUE OLICHKU MapamMeTpoB U UX CBOU-
CTBa. YCJIOBHbBIE 3aKOHBI pacnpenenenus. JlocraTounbie cTaTUCTUKU. D((HEKTUBHOCTh OLICHOK. MeTObl HaX0X-
JICHUSI OLIEHOK: METOJl MOMEHTOB, METOJl HauOOJbILIEro MpaBaononoous. /loBepuTesbHbIE UHTEPBaAIbL Ul Mapa-
METPOB HOPMAJIBHOTO pacnpeeneHus. JJoBepuTenbHble HHTEPBAIIbI JIJIs1 BEPOATHOCTH ycrexa B cxeme bepHymn.
WMHCTpyMEHTBI CTATUCTUKH TSI aHAJIK3a JICITeIbHOCTH CYOBEKTOB YIpaBlieHUsT (OpPraHbl rOCYJapCTBEHHOM Blia-
ctu Poccuiickoit denepannu, opraHbl TOCYIapCTBEHHOW BiacTH cyObekToB Poccuiickori deneparuu, opraHbl
MECTHOT'O CaMOYIpPaBJICHUS, FOCYAApPCTBEHHbIE M MYHHUIUIAIbHBIC TPEANPUITHS W YUPEKIACHUS, UHCTUTYTHI
Ipa)xIaHCKOro 00IIecTBa, OOIIECTBEHHbIE OpraHU3alMi, HEKOMMEpPUECKHe U KOMMEPUYECKHUE OpraHU3alliH, MEX-
ITyHapOJIHBIE OPTaHU3AIMH, HAYYHbIE U 00pa30BaTeIbHBIC OPraHU3alINN).

IIpakTHYeckne 3aHATHS
Tema 1. Hauana aHaJuTH4YecKOM reoMeTpun
YueOHble HeJM: PaCKPBITh COJIEPKaHUE pa3jieia aHATUTUYECKask TEOMETPHUS
OCHOBHBIE TEPMUHBI U IIOHATHUSA
Bexkrtop
JIunelinble onepanuu HaJl BEKTOpaMu
CkansipHO€ M BEKTOPHOE MPOU3BEACHUE BEKTOPOB
VYpaBHeHue npsAMOit
YcnoBue napasuieIbHOCTH U IEPIEHANKYIIIPHOCTH IIPSIMBIX
JIunuu BTOpOTO NMOpAIKA

Tema 2. J1eMeHThI MATPUYHOI'0 AHAJIM3A
Y4eOHble HeJu: pacCMOTPETh OCHOBHBIE TIOHATHS IMHEWHOTO M MATPUYHOTO UCUHCIICHHUS
OCHOBHBIE TEPMUHBI U IOHATHUSA
Marpuiis

Onepanuu Hag MaTpULlAMU

Ompenenurens

Panr matpunst

JINHEITHOE BEKTOPHOE MPOCTPAHCTBO
JIuneliHble onepaTopsl

CoOcTBEHHBIE BEKTOPBI TMHEHHBIX ONIEPATOPOB
EBKIIMI0BO IPOCTPAaHCTBO

KBagparuunas popma

Tema 3. CucreMbl JIMHEHHBIX YPaBHEHUI

Y4eOHblIe HeJn: Npe/ICTaBUTh OCHOBHBIE METO/Ibl B TEOPUU JIMHENHBIX YpaBHEHUN
OCHOBHBIE TEPMUHBI U IOHATHUSA

Cucrema MMHEHHBIX alreOpandeckux ypaBHEHUH

Martpuunas ¢popma 3aITUCH CUCTEMBI YpaBHEHUN

Mmeron ['aycca

MetosioM Kpamepa

Mozenp JIeoHThEBa MHOTOOTPACIEBOM Y3KOHOMUKHU

Tema 4. KoMmjiekcHBIE YHCJIA H MHOTOYJIEHBI

YueOHble 1eJIM: PaCKPHITh COACPKaHNE OCHOBOTOATAOIINX MMOHATUA MaTEeMAaTHYECKOTO aHaIn3a
OCHOBHBbBIE TEPMHHbBI 1 ITIOHATHUA

Apudmerrueckre ornepanuy HaJl KOMIUIEKCHBIMU YHCIaMH

KowmriexkcHast miockocThb

Tpuronomerpudeckas ¥ okazareilbHast POPMBI KOMIUIEKCHOTO YHCIIA.

Tema 5. OcHOBBI TEOPHH ONITUMM3AIUU
Y4eOHble neJm: pacKpbITh OCHOBHBIE IPUHIIUIIBI M IPUEMBI ONITUMH3ALINH



OCHOBHBIE TEPMHUHbI U ITIOHATHUSA

OnTuMu3anoHHas 3aa4a

YacTHbIe IPOU3BOIHBIC

[TpousBonubie n quddepeHIranbl YHKIMA HECKOIBKUX TEPEMEHHBIX
[Tpou3BoIHAs IO HATIPABIICHUIO, TPATUCHT

DKCTpeMyM

HauOOJIbIIIee U HAMMEHBIIIee 3HAYCHHS (DYHKITUI MHOTHX TIEPEMEHHBIX.

Y CIIOBHBII SKCTPEMYM:

MeTo 1 HaMEHBIIINX KBAIPATOB.

Tema 6. BBegenne B MaTeMaTHUECKHH aHAJIN3

Y4eOHble HeJIU: PACKPBITh COJIEPKAHKUE MPEACIbHOTO UCUUCIICHUS
OCHOBHBIE TEPMUWHBI 1 ITIOHATHUSA

YucaoBas nociaen0oBaTeIbHOCTD

[Ipenen yncnoBOM NOCIEA0BATENBHOCTH

Apudmerndeckue ornepanuu HaJ IpeaeaaMu

[Ipenen ¢pyHKIMU B TOUKE

3aMevaTeIbHbIC MPEeIeIbl

HenpepbsIBHOCTH (QYHKITH B TOUKE

Apudmernueckue AeCTBH HAJl HEMPEPBHIBHBIMU (PYHKIIUSIMHU

Tema 7. Ilpenesa n HenmpepbIBHOCTH
OCHOBHBIE TEPMUHBI U IOHATHUA
ApudmeTrrueckue ornepanu HaJl IpeaeiaMu
MOHOTOHHBIE MTOCIEA0BATEIBHOCTH

Yuco e

3ajaua 0 HEMPEPHIBHOM HAYKMCIICHUH MTPOIICHTOB

Tema 8. IuddepenunanbHoe ucuncjieHue GyHKIHUA OHOTO NepPeMeHHOro
OCHOBHBIE TEPMHWHBI U ITOHATHUA

[TpousBonnas u nuddepenimar.

I"'eomeTpuueckuii, pusnyecknii, SKOHOMUUECKUN CMBICIT IPOU3BOTHOMN

Tema 9. UnTerpanbHOe HCYUCICHHE

OCHOBHBIE TEPMUHBI U ITOHATUA

ITepBooOpasHas GyHKIMS U HEONPEAETICHHBIM HHTErpall

CBolicTBa HEOIIPEAEIIEHHOIO UHTErpaia

HeormpenenenHslit HHTErpajl OT OCHOBHBIX 3JIEMEHTAPHbBIX (YHKINN

Tema 10. PyHKIMHM HECKOJIBbKHUX NEPeMEHHBIX

OCHOBHBIE TEPMUHBI U ITOHATUA

DKcTpeMyM, HauOoJIbIee 1 HauMeHblIIee 3HaueHHs! (DYHKIMIA MHOTHX MEPEMEHHBIX
Y CIIOBHBIN AKCTPEMYM: METO TOJCTAHOBKU U METOJI MHOXHUTEJEH Jlarpanxka
MeTo HaMMEHbBIINX KBAJAPaTOB

Tema 11. BBegeHue B Teopuio BeposiTHOCTEH

YueGHble 1eJIM: pACCMOTPETH OCHOBHBIC MTOHSATHS U TEOPEMBI TEOPUU BEPOSTHOCTEHN
OCHOBHBIE TEPMUHBI U IOHATHUA

CoOmbiTHE

CyMMa COOBITHIA

MIPOU3BEICHNE COOBITUI

BEPOSITHOCTHOE MPOCTPAHCTBO

KOHEYHOE BEPOATHOCTHOE MPOCTPAHCTBO

KJIACCUYECKOE OMpeIeTIEHNE BEPOSITHOCTH T€OMETPUUECKUE BEPOSITHOCTU
HezaBucumocTs coObITHI

dopmyJia MOJIHOM BEPOATHOCTH

®opwmyina baiieca

[TocnenoBarenbHOCTH UCTIBITAHUI




Cxema bepnyinm.

Tema 12. Ciryuyaiinbie BeJIMYNHBI

Y4eOHbIe HeIM: NpeICTaBIEHNE OCHOBHBIX MTOHATUN U 3aKOHOB CITyYallHbIX BEIHMYHUH
OCHOBHBIE TEPMUHbBI U ITIOHATHUSA

CoryyaiiHble BeTMUMHBL: JUCKPETHAS K HENPEPbIBHAS

@yHKLMS pacIIpeieNICHUs] BEPOSITHOCTEN

Psin pacnipenenenyst v GyHKIMS pactipeIeieHus

Maremaruueckoe OKHUIaAHUE

Jucnepcus CiiydaifHOM BEIMYHHBI

Mopenu 3aKOHOB pacrpeieNiCHusI BEPOSTHOCTEH, Hanbomee yrnoTpedsieMbie B COMATBHO-IKOHOMUYECKHIX MTPHIIO-
HKEHUAX

3aKoH OOJIBIIMX YUCEII U €T0 CIEJICTBUE

OcHoBHbIE 337]a41 MAaTEMaTUYECKOI CTaTUCTUKU

CraTtucTudeckre MeTo1bl 00pabOTKH HKCIIEPUMEHTAIBHBIX JTaHHBIX

CraTucTuyeckue runoTe3bl

YpoBeHb 3HAUMMOCTH U MOIIIHOCTh KpUTEPHS

HopmanbHoe pacripeneneHue

Kpurepuu 11t mpoBepKH CI0KHBIX TUIIOTE3

Tema 13.DeMeHTBLI MATEMATHYECKOI CTATHCTHKH
OCHOBHBIE TEPMUHbBI 1 ITIOHATHUSA
CTaTHCTHYECKHE METOIBI

MONIHOCTD KpUTEPHUS

D PeKTUBHOCTH OIICHOK

MeTton MOMEHTOB

Meroa HanOoNbIIET0 MPaBAONOA00uS
JloBepHTEIbHBIC HHTEPBAJIBI

5.NEPEYEHH YYEBHO-METOJUYECKOI'O OBECIIEYEHMUSI JIJISI CAMOCTOSITEJIbHOM PA-
BOTBI
OBYYAIOIIUXCS MO JUCHUIITIMHE

Llenun, comepkanue, TEXHOJIOTUH, KOHTPOJIb TIPUA W3YUEHHUH MPEIMETa PACCMaTPUBAIOTCS C YIETOM HHTEpe-
coB oOyuaemoro. Co3maercst MHAUBUAYaJIbHAsE TPACKTOPUS €ro pa3BUTHUsA. [ TaBHBIM areHTOM 00pa3oBaTeIbHOIo
mporiecca B MapajurMe MperoiaBaHus BRICTYIIAET MpEenoaBaTeib, KOTOPBIH pa3padaTeiBaeT cpeny, HO HeoOs3a-
TEJIBHO JI0JKEH MPUCYTCTBOBATh M y4acTBOBATh B KaX/10i y4eOHOW aKTMBHOCTHU CTYJEHTOB. Y CIEX SIBJISETCS UH-
TMBHTyaTbHBIM TOCTH)KCHUEM.

PexomeHnyemble cpelcTBa, METOJIbI 00Y4YEHUs, CIIOCOOBI yUeOHON NesITeIbHOCTH, TPUMEHEHHE KOTOPBIX
JUIsL OCBOCHHUSI KOHKPETHBIX MOJyJeil paboueil yueOHoi nporpammsl Harbosee 3¢ HEeKTUBHO:

- 00yuyeHHe TeOpPETUUECKOMY MaTepuaty peKOMEH/yeTCsl OCHOBBIBaTh Ha OCHOBHOM M JIOTIOJIHUTENHLHON JTUTe-
parype, U3AaHHBIX THIOTPA()CKUM WIIH 3JEKTPOHHBIM CITIOCOOOM KOHCITEKTaX JICKIIHiA; PEKOMEHIYeTCs B Hadaje
CeMecTpa 03HAKOMUTH CTY/IEHTOB C IMPOrpaMMOi JUCHUIUIMHBI, TIEPEYHEM TEOPETUUECKUX BOIIPOCOB JUISl TEKYIIle-
TO MMPOMEKYTOYHOTO ¥ UTOTOBOTO KOHTPOJIS 3HAHUH, YTO OPHEHTUPYET U IMOOUIPUT CTYICHTOB K aKTUBHOU caMo-
CTOSATENBHOU paboTe;

- Ha MPAKTHYECKHUX 3aHITUAX 3aKPEIUIIIOTCS W YTOUHSIOTCS 3HAHUS, OJYYCHHBIC HA JIEKIIUAX U BO BpeMs ca-
MOCTOSITEIbHON MOATOTOBKU. [IJ1 pa3BUTUS TBOPUECKHUX CHOCOOHOCTEH CTYAEHTOB Ha CEMHMHApax aKTUBHO HC-
TIOJIB3YIOTCS TAKME METOJIBI KaK JIMCKYCCHUS, MO3TOBOH IITYpM, OOMEH MHEHHUSIMH 110 TIPOOJIEMHBIM BOIIpOCcaM, 00-
CyXJIeHHE JIOKJIa/10B, cooOmeHnii. [loguepkHeM, YTo Mpu UCIOIB30BAHUN MHTEPAKTUBHBIX (POpPM poJib Mpemnoja-
BaTellsl pe3KO MEHSETCS, TepecTaéT ObITh EHTPAILHOW, OH JIMIIL PETYIHPYET MPOIECC U 3aHUMaeTCs ero o0men
opraHu3alyel, TOTOBUT 3apaHee HeoOX0AUMBbIE 3a/laHus U (HOPMYITHPYET BOIPOCH MM TEMBI Ui O0CYKICHHS B
rpymnmnax, 1a€T KOHCYJIbTAIlMH, KOHTPOIUPYET BPEMs W IMOPSIOK BBITOJHEHHS HAMEYEHHOTO TUIaHA. YYacTHUKU
00paliaTcs K COUATBLHOMY ONBITY — COOCTBEHHOMY M JPYTUX JIIOJEH, MPU 3TOM UM MPUXOIUTCS BCTYNATh B
KOMMYHHKAIIHIO IPYT C APYTrOM, COBMECTHO pPeIIaTh MOCTaBICHHBIE 331a4H, TPEOI0JIEBATh KOH(MINKTHI, HAXOIUTh
00I1IMe TOYKH COMPUKOCHOBEHHUS, UITH Ha KOMIIPOMUCCHI.

B pesynpraTe mpoBeneHUsI MPAKTUYECKUX 3aHATHH BBIIBISIOTCS CIIOCOOHOCTH 00Y4aeMbIX NMPHMEHSTH
MOJTyYeHHbIE KOMIIETEHIINH ISl PELICHUs 3aa4, CBA3aHHBIX C JalbHEHIIEH esTeTbHOCTIO BHITYCKHUKA.
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3ananus AJs1 peajn3aniu cCaMoCTOSATeIbHOI padoThl

3agaHus JJ1s CAaMOCTOSITENILHOM PabOTHhI

[Touck u aHanu3 AOMOJHUTEIHHON yUeOHOM JIUTE-
paTypbl WJIK HUHOTO MaTepuaia.

CocraBiieHre KOHCIIEKTA.

Tema
Tema 1 Hauana aHanmuTHuecKoil TeOMETpUU

Tema 2 DneMeHThl MAaTPUYHOIO aHAIIN3A Iouck 1 aHaIM3 JONOIHUTENBHON yueOHOM JIuTe-
paTypsl WM HHOTO MaTepuana.

CocraBieHHE KOHCIIEKTA.

Tema 3 Crucrembl TMHENHBIX YpaBHEHUN Iouck 1 aHaIM3 JONOIHUTENBHON yueOHOH JIuTe-
paTypsl WM HHOTO MaTepuana.

CocTtaBiaeHHe KOHCIICKTA.

Tema 4 KomruiekcHbI€ 4nciia 1 MHOTOYJIEHBI Iouck 1 aHaNIM3 JONOJIHUTENBHON yueOHOH JIuTe-
paTypsl WM HHOTO MaTepuana.

CocTaBiaeHHe KOHCIICKTA.

Tema 5 OCHOBBI TEOPHH ONTUMHU3ALUU [Touck v aHanu3 TOMOMHUTENBHON yueOHO THuTe-
paTypbl WK HHOTO MaTepHara.

CocTaBieHHe KOHCIICKTA.

Tema 6 BBeneHue B MaTeMaTHUYECKUN aHAIN3 [Touck v aHanu3 TOMOTHUTENBHON yueOHO THuTe-
paTypbl WM HHOTO MaTepuara.

CocTaBiaeHHE KOHCIICKTA.

Tema 7 [Ipenen u HENPEPBIBHOCTD [ouck v aHanM3 TOMOTHUTENBHON yueOHOM THuTe-
paTypbl WM HHOTO MaTepuara.

CocTaBiaeHHE KOHCIICKTA.

Tema 8 TuddepennuansHoe ucuncieHue GyHKIUN
OJTHOTO TIEPEMEHHOTO

[ouck v aHanM3 TOMOTHUTENEHON yueOHOM TuTe-
paTypbl WM HHOTO MaTepuara.
CocraBiieHie KOHCIIEKTA.

Tema 9 MHTErpanpHOE HCUKUCIEHUE

[Nouck v aHanM3 TOMOTHUTENEHON yueOHOM HuTe-
paTypbl WM HHOTO MaTepuara.
CocrasiieHie KOHCIIEKTA.
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Tema 10 @yHKIMN HECKOIBKUX TIEPEMEHHBIX

[Nouck v aHanM3 TOMOHUTEIEHON yueOHOM TuTe-
paTypsl WM HHOTO MaTepuania.
CocraBiieHre KOHCIIEKTA.

Tema 11 BBenenue B TEOpUIO BEPOSTHOCTEMN

[Touck u aHamM3 AOMOJIHUTEIHHON yUeOHOM JIUTE-
patypsl WM HHOT'O MaTepuaa.
CocraBieHue KOHCIIEKTA.

Tema 12 CnyqaiiHbie BETUUUHBI

[Touck u aHaM3 AOMOJIHUTEIHHON yU€OHOM JIUTE-
paTyphbl WK UHOTO MaTepuaa.
CocraBieHue KOHCIIEKTA.

Tema 13 DiaeMeHTEI MATEMATHUECKOU CTATUCTUKHU

[Touck u aHaM3 AOMOJIHUTEIHPHON yUeOHOM JIUTE-
paTyphbl WK UHOTO MaTepuana.
CocraBieHue KOHCIIEKTA.

TecThl

Tect Nel

KOOpI[I/IHaTLI LHCHTpA OKPY’KHOCTH, SaﬂaHHOﬁ YPpaBHCHU-

1) (2-3);2) (2:3); 3) (-2:3).
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R=1 1Y’ 1
U paguycoM ™ = = uMeeT BUA... x+=| +(v=1P==.
2 )| x+35] + (-1 =7
3 x— 1 2+(y+1)2:E
) 3 2 .
1 21
2.0mnpenenurens 3 12 paBeH.. 1)-1;2)61;3) 1.
4 4 3

2
1

j( -

3.IlpousBenenne MaTpuil (

2 3

TR

3) npaBUIIbHBIN OTBET HE yKa3aH.




2x% —x+1
5x3 4 2x2 —1 P

4. X —— 0

2 1
1)g;2)—1;3)—5.

1
X

5.1, 1+ 3%)" pusn

1) 93;2)1;3) 0,

Tect Ne3

Koopaunatsl 1ieHTpa 3T0i OKPY>KHOCTH. ..

2 4
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Torpaa 3HaueHne BBIpAKCHUS 13(X - Y) paBHO...

1. Ecmu (X, y) pelenue cucteMbl {

1) 108; 2) 2,6; 3) 40.
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3., 1m, — - :2) =;3) =.

=0 5in5x —sin4x P! )12)533) 3

4.Tlonuelii auddepenunan GyHKIUHA
z=f(x,y)=xy* —2x°y + 2y* pasen

1)dz = (y® —6x*y)dx + (3xy> — 2x* +8y*)dy;
2)dz = (3xy® —6x?)dx + (y*> —2x)dy ;
3)dz =(y® —6x?y)dx + (3xy* — 2x° +8y°)dy.

Tect Ne5

1.YpaBHEeHHE OKPYKHOCTH C IEHTPOM B TOUKE
(1;2) u panuycom R=2 umeer Bux...

2.0npenenurens paBeH. ..

-1

1) 4; 2) 2; 3) 10.

. 3x* -2
lim

LY paBeH. ..
VX +3x+4

1
1)3;2)—5;3)1.

4.1IpousBoaHas GyHKIHUU
y= xln(x2 +1)+ IN5 5 rouxe X, = —2

paBHa...

1) IN5+1,6;2) In5+1;3) In5+0,8.




6. ©OHJI OHEHOYHBIX CPEACTB JJI5s1 HPOBEAEHUS TEKYIIEI'O KOHTPOJISL, IIPOMEIKY-
TOYHOU ATTECTAIIUU OBYYAIOIUXCA 11O JTUCHUIIJIMHE (MOAYJIIO)

@DOH/T OIEHOYHBIX CPEJCTB JJIS IPOBEJACHHS TEKYIIIET0 KOHTPOJISA, IIPOMEKYTOYHON aTTECTAIlUU IPUBEICH B TIPH-
JIOXKCHHUU
7. MEPEUYEHb OCHOBHOM U E[OHOJIHI/ITEJILHOFI YUEBHOM JUTEPATYPBI,
HEOBXOJIUMOMU JJIs1 OCBOEHUSA AU CHUIIJIMHBI
7.1 OcHoBHAsA JUTEpPATYpPA

1. Camconona C. A. IIpakTuKkyM 110 MaTeMaTHYECKOW CTATHCTHKE: ydeOHOE MocoOue [ DIEKTPOHHBINA pecypc|
/ Apxanrenbck:CADY,2015. -97¢. — 978-5-261-01090-6//
2. http://biblioclub.ru/index.php?page=book&id=436411

3. Kyngemmesa E. C. MaTemaTudeckrue METOIBI M MOJICIH B SKOHOMHKE: yU4eOHUK [DJIeKTpOHHBIN pecypc] /
M.:U3natenbcko-ToproBass  koprmoparus  «JlamkoB u  K°»2017. -286¢c. - 978-5-394-02488-7
http://biblioclub.ru/index.php?page=book&id=450755

4. Kpartkwuii Kypc BbICIIeH MaTeMaTuKy : yueOHuk : [16+] / K.B. bannun, ®.K. banaun, B.W. Ixeddans u ap. ;
nox oomr. pen. K.B. banauna. — 4-e usn., crep. — Mocksa : [lamkos u K°, 2020. — 512 c. : w1, — Pexxum nocry-
na: o nmoxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=573171

5. Ilanxun, A.C. 3agaun ¢ pelieHUSIMU IO BBICLIEH MaTeMaTHUKE, TEOPUM BEPOSITHOCTEH, MaTEMAaTUYECKOM
CTaTUCTUKE , MATEMATHYECKOMY ITporpaMMupoBaHuio : yuebnoe nocoodue / A.C. lllankun, B.A. [llankus. -
8-e u3n. - Mocksa : M3narenbcko-Topropasi koproparus «/lamkos u K°», 2017. - 432 c.: tadmn., rpad. -
(Yuebuble nznanus s 6akanaBpoB). - ISBN 978-5-394-01943-2; To ke [Dnekrponnslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=450779

7.2 JlonoJIHUTEILHAS JIUTEPATYPA

1. SIxoene B. I1.. DxoHOMeTpHKa: yueOHUK [DIeKTpoHHBIN pecype] / M.:M3naTenscko-ToproBas Koprioparus «J/larmi-
koB 1 K°»,2016. -384c. - 978-5-394-02532-7
http://biblioclub.ru/index.php?page=book&id=453368

2. Kpemep H. L., ITytko b. A., Tpummnu U. M., @puaman M. H.. Beiciias marematuka it 5)KOHOMUCTOB: y4ueo-
HUK [OnexTpoHHbII pecypc] / M.:FOnutn-/lana,2015. -482c. - 978-5-238-00991-9
http://biblioclub.ru/index.php?page=book&id=114541

3.Y1kun B. b., bangun K. B., Pykocyes A. B.. Maremaruka 1 uHpopMmaruka: yuedHoe nocodbue [DIeKTpOHHBIH
pecypc] / M.:M3marenscko-toproBas kopropanus «JlamkoB u K°»,2016. -468c. - 978-5-394-01925-8
http://biblioclub.ru/index.php?page=book&id=453364

4. KynnerimeBa E. C.. Maremarnka : y4eOHUK IS SKOHOMHUCTOB [DneKTpoHHBIN pecypce| / M.:U3marenbcko-
TOprosast KOpIopanus «/lamkos " K°»,2015. -562c. - 978-5-394-02261-6
http://biblioclub.ru/index.php?page=book&id=452840

5.Baxpymesa H. B.. ®unancoast maTtemaruka: yueOHoe nocodue [Dnekrponnslit pecypce] / M.|bepnun: {upext-
Menua,2014. -180c. - 978-5-4475-2505-7
http://biblioclub.ru/index.php?page=book&id=258793
6. Enenxux, U.A. Marematuka : yuebnoe nocodbue / M. A. Eneuxux, T.M. Cadponosa, H.B. UepHoyco-
Ba ; MunmCcTepCcTBO 00pa3zoBanus U Hayku Poccuiickoit denepanun, Enenkuii rocy1apcTBEHHBIN YHH-
BepcuteT uM. M. A. bynuna, Kapenpa matematuku u Mmeronuku e€ npenojaBanus. - Enen : Enenkuit
roCyIapCTBeHHBIH yHUBepcuTeT uMm. M.A. Bynuna, 2016. - Y. 2. - 144 c. : rpad., mr. - ISBN 978-5-
94809-817-3. - ISBN 978-5-94809-896-8 (u. 2) ; To xe [DnekrponHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=498148
7. Eneunxux, U.A. Marematuka : yuebnoe nocodbue / U.A. Eneuxux, T.M. Cadponosa, H.B. UepHoyco-
Ba ; MunmCTEpCcTBO 00pa3zoBanus U Hayku Poccuiickoit @enepanun, Enenkuii rocyqapcTBEHHBIN YHH-
BepcuteT uM. M. A. Bynuna, Kadenpa maremaruku u meronuku e€ mpenonaBanus. - Enen : Enernkuit
rocyJaapcTBeHHbIN yHHBepcuTeT uM. M. A. bynuna, 2016. - Y. 1. - 198 c. : rpad., un. - ISBN 978-5-
94809-817-3. - ISBN 978-5-94809-816-6 (u. 1) ; To xe [DnekrponHsii pecypc]. - URL:



http://biblioclub.ru/index.php?page=book&id=436411
http://biblioclub.ru/index.php?page=book&id=450755
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http://biblioclub.ru/index.php?page=book&id=498149

8. IaGapmmua, N.C. Matematuka : yuebnuk / M.C. [llabapmmna ; MUHHCTEPCTBO HayKH W BBICIIETO
oOpaszoBanus P®, denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE O0pa3oBaTEIbHOE YUPEKICHUE BbIC-
mero oopazoBanust «HOxHbIN penepanbHbIA yHUBEpCUTETY. - PocToB-Ha-J/{ony ; Taranpor : U3nparens-
ctBo FOxHOTO (penepanbHoro ynusepcurera, 2017. - Y. 1. - 163 c. : wi. - bubauorp.: c¢. 159 - ISBN
978-5-9275-2431-0 ; To Ke [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=500053

9. d®ommubix, E.M. Marematuka: npaktukyMm : ydeOHoe mocodue / E.M. domunbix. - Munck : PUIIO,
2017. - 440 c. - bubmuorp.: c. 320 - ISBN 978-985-503-702-7 ; To xe [OnekrponHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=487914

10. Yepenanosa, C.A. Maremaruka : yueOnoe nmocodue / C.A. Uepenanosa ; MuHuCTepcTBO 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu, @PI'bOY BIIO «Cubupckuii rocyaapCTBEHHBIH TEXHOJIOTHUSCKHI
yHuBepcuteT», Jlecocubupckuit ¢pmman. - Kpacunosipck : Cubl'TY, 2012. - Y. 1. Jluneiinas anreOpa,
aHAJIMTUYECKas TeOMeTpUsl U BBeJeHHe B aHanu3. - 80 c. : Tabin., cxem. - bubmuorp. B kH. ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=428846

8. IEPEYEHb COBPEMEHHbBIX ITPO®ECCHOHAJIbBHbIX BA3 JTAHHBIX, THOOPMALIMOH-
HBIX CITPABOYHBIX CUCTEM
Bce oGyuaromuecst odbecrieueHsl 1OCTYIIOM K COBPEMEHHBIM MPo(ecCHOoHaNbHBIM 0a3aM JaHHBIX U
MH(GOPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM, KOTOPbIE TIOJIeKAT OOHOBJICHHUIO MPH HEOOXOIUMOCTH, YTO OTpaXa-
eTcs B JINCTaX aKTyalu3aluu pabodyMx MporpamMm.

CoBpemMenHble npodeccuoHaNbHbIE 0a3bl JAHHBIX:
denepanbHas ciyk0a rocyapcTBeHHOHN craTrcTuku Poccuiickoit deneparuu http:// www.gks.ru
HNudopMmanmoHHbIe CIPABOYHBIC CHCTEMBI
SIapexc https://yandex.ru/
Pamo6unep https://www.rambler.ru/
Google https://www.google.ru/
Mail.ru https://mail.ru/
CnpaBouHo-mipaBoBas cuctema «KoHCynbTaHT Iutrocy - http://base.consultant.ru

[Tpu ocymecTBIeHNH 00pPa30BATEIBHOTO MPOIECCca M0 AUCIUILTUHE (MOIYITEO) UCTIOIB3YIOTCS SJICKTPOHHBIE 00-
pa3oBaTesbHbIC PECYPChI, PA3MEIICHHBIC B AJICKTPOHHON HH(OPMAIIMOHHO - 00pa30BaTeNIbHON Cpe/ie YHUBEPCH-
teta (OUOCITTY):

VY4eOHo-MeToInYecKre MaTepHralibl U 3JIEKTPOHHBIE 00pa3oBaTenbHbie pecypebl kK OOI:

http://dis.qqtu.ru/course/view.php?id=3364

9. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM JJIsI OCYIIECTB-
JIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JAUCIUIIJIMHE

HammeHoBaHMe cIeIHANBHBIX MTOMeE- OCHAIIIEHHOCTH CTIEIHATBHBIX [lepeyeHp MUIIEH3NOHHOTO TIPOTPAMMHOI0 obecTie-
IIEHUH U IOMEIEHHH TSI CaMOCTOS- MOMEILEHUH U TIOMENEHUN IS YEHUS
TEJILHOHM paboTHI CaMOCTOSTENILHOM PabOTHI
Yuebnbrit kopmyc Ne 12: Heobxomumas aymutopHas u 1a- | OmeparmonHas cuctema Microsoft Wndows 10
VYueOHast ayIUTOpHS sl IPOBEJCHUS 6opaTopHast MeOelIb, MPOEKIIHU- Home Genuine, munensus Microsoft Open License
3aHATHUH JEKIIMOHHOTO TUMA, IPAKTH- OHHBIN KPaH B JIEKIUOHHON Ne 87081199 ot 20.08.2018 r. gnst I'ocynapcTBeH-
YEeCKUX 3aHSATHH, BBIITIOJIHEHUS KypCO- ayJAMTOPHH, MYJITbTUMEANHHBIHA HBIIl T'YMaHUTapHO-TEXHOJIOTHYECKUI YHUBEPCH-
BBIX padoT, 1ab0paTOpHBIX padoT, CTallMOHAPHBIH IPOEKTOP. TeT. OOHOBIICHHE OIIEPalMOHHOM CHCTEMBI JI0 BEp-
IPYNIOBBIX U MHAUBUYadbHBIX KOH- Yuurensckuit kommsrorep (1 cun Microsoft Windows 10 Professional, imnensus
CyIbTAaLUH, TEKYLETO KOHTPOJIS U IIT.), Y9€HUYECKUIl KOMIIBIOTEP Microsoft Open License Ne 87140326 ot
IIPOMEKYTOUYHOM aTTecTaluu, rocy- (14 mrt.), Berxon B OMOC u Un- 05.09.2018 . mst ['ocynapcTBeHHBINM TYMaHUTAP-
JIapCTBEHHOM UTOIOBOM aTTeCcTaluy, TEpHET HO-TE€XHOJIOTMYECKUM YHUBEPCUTET.
Ne 233 [Maker oducHbix nporpamm Microsoft Office
Professional Plus 2016, muniensus Microsoft Open
License Ne 87140326 ot 05.09.2018 r. ayist ['ocy-
JIapCTBEHHBIH T'yMaHUTapHO-TEXHOJIOT NUECKUH
YHUBEPCUTET.
AHTHBUpYCHOE NPOrpaMMHOe o0ecrieueHue
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http://biblioclub.ru/index.php?page=book&id=487914
http://biblioclub.ru/index.php?page=book&id=428846
http://www.gks.ru/
https://yandex.ru/
https://www.rambler.ru/
https://www.google.ru/
https://mail.ru/
http://base.consultant.ru/
http://dis.ggtu.ru/course/view.php?id=3364

Kaspersky Endpoint Security mis 6u3Heca - ctaH-
maptabid Ne munensun 17E0-180817-150427-290-
341.

[Taket oOy4eHus pabOTHI C MPOTPAMMHBIMHU TIPO-
nyktamu Gupmel "1C", moroBop Ne 41690-46 ot
02.11.2011 r. ¢ OOO "Codrexno".
ABTOMaTHU3UpPOBAaHHAsI CHCTEMA IUIAHUPOBAHHUS
aHanmu3a 3G (HEeKTUBHOCTH MHBECTHLIMOHHBIX ITPOEK-
ToB Project Expert 7 for Windows, nunieH3noHHoe
coranieHue, perucTpaunoHHbli Homep Ne 22318N
¢ OO0 "3xkcnept Cucremc", cereBas Bepcus Ha 13
MecT.

VYueOnslii kopryc Ne 12:

VYueOHas ayIUTOPUS I IPOBEICHUS
3aHATHH JIEKIIMOHHOT'O THIIA, IIPAKTH-
YECKHX 3aHATHH, TPYIIOBBIX U HHAH-
BUJIyaJIbHBIX KOHCYJIBTAIMH, TEKyIIIe-
T'0 KOHTPOJIS M IPOMEXKYTOYHOH aTTe-
craruu, Ne 250

INepeHocHol mpoeKTop, HepeHoc-
HOW 3KpaH, HOyTOYK, T0CKa, HE0O-
XOIUMast ayAUTOpHas MeOelb

[IpenycraHoBiieHHAs ONEpalIOHHAS CUCTEMA
Windows 8.1 Single Language OEM-gepcust.
[Maket opucupx nporpamMm Microsoft Office
Professional Plus 2010, numensus Microsoft Open
License Ne 62445663 ot 23.09.2013 r. mia T'OY
BIIO MockoBCKHit TOCYyJapCTBEHHBIH 0071acTHON
TYMaHUTapHBIA HHCTUTYT.

AHTHBUpYCHOE NPOrpaMMHOE 00ecTieueHNe
Kaspersky Endpoint Security jyist OusHeca - craH-
nmaptHeii Ne muriensun 17E0-180817-150427-290-
341.

[Taker oOy4yeHus: pabOTBI C NPOrPaMMHBIMH IPO-
nykramu ¢upmer "1C", moroBop Ne41690-46 ot
02.11.2011 r. ¢ OO0 "Codrexno".

VYueOnsrit kopiryc Ne 12:

Ayautopust 151 CaMOCTOSTEIbHON
paboThl, 000pyIOBaHHAS MECTAMH IS
WHAWBUIYAIEHOW PabOTHI CTYICHTA B
cetd Internet, Ne 233

Heobxonnmas ayanTopHas u na-
OoparopHast MeOeIb, IPOCKITH-
OHHBIN DKPaH B IEKIIUOHHON
ayIUTOPUH, MYIbTUMEIUNHBIN
CTaIMOHAPHBIA TIPOEKTOP.
VYuurensckuii komnsroTep (1
IIT.), YYCHUIECKUHA KOMIIBIOTEP
(14 mrt.), Bexon B QMOC u Un-
TEpHET

Oneparronnas cuctema Microsoft Wndows 10
Home Genuine, muniensus Microsoft Open License
Ne 87081199 ot 20.08.2018 r. ansa ['ocynapcTBen-
HBIIl T'YMaHUTapHO-TEXHOJIOTHYECKNI YHUBEPCH-
TeT. OOHOBIICHHE ONIEPalMOHHOM CHCTEMBI JI0 BEp-
cuu Microsoft Windows 10 Professional, numensust
Microsoft Open License Ne 87140326 ot
05.09.2018 r. nya ['ocynapcTBeHHBIN TyMaHUTAp-
HO-TEXHOJIOTUYECKHI YHUBEPCUTET.

[Maker o¢ucHbix nporpamm Microsoft Office
Professional Plus 2016, muniensus Microsoft Open
License Ne 87140326 ot 05.09.2018 r. st T'ocy-
JIapCTBEHHBIH TyMaHUTapHO-TEXHOJIOT NIECKUH
YHHUBEPCHTET.

AHTHBUpYCHOE IPOrpaMMHOE oOecrieueHne
Kaspersky Endpoint Security s 6usneca - craH-
nmaptHbIi Ne munensun 17E0-180817-150427-290-
341.

[MTaker 0OyueHust pabOTHI C MPOrPAMMHBIMH MPO-
nykramu Gupmst "1C", norosop Ne 41690-46 ot
02.11.2011 r. ¢ OOO "Codrexno".
ABTOMaTU3UPOBaHHAsI CHCTEMA IUIAHUPOBAHHUS U
aHanu3a 3 (HEeKTUBHOCTH MHBECTHIIMOHHBIX ITPOEK-
ToB Project Expert 7 for Windows, iumieH3noHHOE
corjalleHue, perucTpaloHHbiil Homep Ne 22318N
¢ 000 "2xkcnept Cucremc", cereBas Bepcus Ha 13
MecT.

10. OBYUEHHME UHBAJIN/J10B U JINI] C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMH 310POBbS

[Tpu HEeoOxomuMoOcTH paboyasi mporpaMMa JUCIHUILTUHBI MOXKET ObITh aIalTUPOBaHA JJIsi 00eCcTIeUeHUs
00pa30BaTeNbHOrO MPOIecCca MHBAIKIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSMH 3/10pOBbs. JlJist 3TOrO
TpeOyeTcs 3asiBIeHUE CTYJeHTa (ero 3aKOHHOTO MPEICTAaBUTENS) U 3aKII0UEHUE TICUX0JIOT0-MEIUKO-
negarornyeckoit komuccuu (IIMIIK).

ABrop: k. nex.H. Exkosa B.I'.




[Iporpamma yTBeprKaeHa Ha 3aceqaHuu Kadeapsl IKOHOMUKH, yrpaBieHus u ousneca ot 31.08. 2021 rona,
nporokosa Ne 1

3aB. kadenpoit Kamenckux H.A.
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Munucrepcrso o0pazoBanust MockoBckoii 00J1acTH

I'ocynapcrBenHoe 00pa3oBaTe/ibHOE YupexaeHne Bbiciero oopazosanust MockoBckoii obs1actu «I'ocynap-
CTBEHHbIl TYMAHUTAPHO-TEXHOJIOTHYECKUIl YHMBEPCUTET»

®OHJ] OLIEHOYHBIX CPEJICTB
JULA [TPOBEJIEHUS TEKYIIEIO KOHTPOJLA,
[TIPOMEXXYTOYHOI ATTECTALIMU T10 JUCLUTUIMHE

Bb1.0.04 MaremaTuka

Hanpasisienue noarorosku 38.03.04 «I'ocynapcTBeHHOE 1 MYHUIIMIIAJbHOE YIIPABJICHHE)
HanpasJieHHocTh (Ipo(h1Jib) MPOrpaMmmbl
YunpasjieHue coMaaibHO-3KOHOMHYECKHUMU CHCTEMAMM

KBaimndukanus spinyckauka bakagasp

®opma 00yueHHS — OYHO-320YHASA

2021r.



1.1 MTHAMKATOPBI A0CTUKEHUSI KOMIIETECHIM I

Kon u HanmeHoBaHMe HanmeHnoBanue MHAMKATOpa JOCTUKEHUS YHUBEPCAIbHON

KOMIICTCHII N KOMIICTCHIIU N

YK-10 VK-10.1 3Haer: OCHOBHBIE DPKOHOMHUYECKHE IIOHATUS U 0a30BbIe

HUMATh OOOCHOBAHHBIE DKO-

Crniocoben mpu-
HNPUHIUIB! PYHKIMOHUPOBAHMS SKOHOMHUKH, LEIH U GOPMBI yHaCTHs
HOMHYCCKUC PCHICHUA B pas- | ToOCyAapCTBa B SKOHOMHUKE, LICIINU U 3aa4n q)HHaHCOBBIX HHCTHUTYTOB
JINYHBIX 00JIacTIX JKUBHCACA- | U TPUHIUIIBI BSaHMOHCﬁCTBHH C HHUMH; OCHOBHBIC HHCTPYMCHTBI
yIpaBJICHUS JTUYHBIMH (pUHAHCAMH; CYIIHOCTh M HPUHIHUIBI MpPe]-

HpHHHMaTeHBCKOﬁ ACATCIIBHOCTH KaK OAHOI'O M3 croco0oB YBEINYC-

TCIBHOCTHU

HUS 10XO0A0B, aHAJIMTHYCCKHUEC METOBI,

YK-10.2 YmMmeer: pemath TUIUYHBIC 33/1a4d B cepe JTUIHOTO IKO-
HOMMYECKOTO0, (PMHAHCOBOIO IUIAHUPOBAHUS U TPEANPUHUMATEIb-
CKOHM JesITeNbHOCTH; aHAIM3UPOBaTh HH(MOPMALKIO0, HEOOXOIUMYIO
JUTsL IPUHSATUS OOOCHOBAaHHBIX pELICHUH B cepe yrmpaBieHUsS JTUY-
HBIMH (PUHAHCAMH; TI0JIb30BATHCSI MCTOYHUKAMH HH(OpMAIK 00 WH-
JTUBHUIYAIbHBIX PUCKAX, CBSI3aHHBIX C SKOHOMUYECKOW JIE€ATEIbHO-
CTBIO M WCIIOJH30BAHHNEM HMHCTPYMEHTOB YIIPABJICHUS JWIHBIMU (u-

HaHCaMU; NPUMCHATb aHAJIUTUYCCKUC MCTOBI;

VK-10.3 Bnageer: HaBbIKAMH BEJICHHUS JIMYHOIO OIOPKETa, B T.4. Ha
ocHoBe MKT-MHCTpYMEHTOB; HaBbIKaMHM BbIOOpa  HMHCTPYMEHTOB
yIIpaBJICHUS! JTUYHBIMU (PUHAHCAMHU JIJISI JOCTHOKEHHS TTOCTaBJICHHBIX
(UHAHCOBBIX 1leJiei; HAaBbIKAMU IHPUMEHEHHMsS HMHCTPYMEHTOB IS
yIpaBJIeHUs JINYHBIMU (PUHAHCAMU C YYETOM 3KOHOMMYECKHX U (u-
HAHCOBBIX PUCKOB B Pa3IMYHBIX OOJIACTSX >KU3HEAEATEIbHOCTH; Me-

TOJaMH OLICHKU JJIsA BH60pa AHAJITUTUYCCKUX MCTOOAOB.

1.2 Onucanue noka3areseil 1 KpUTEPUEB OLIEeHNBAHUS KOMIIETEHIIMI HA Pa3IMYHBIX ITanax UX (OpMUPOBAHMS, ONMCAHUE LIKAJ
OLEHHBAHHST
Or1ieHKa YpOBHSI OCBOCHHS KOMIIETEHIIMH HA pa3HBIX 3Tamax uX (opMupoBaHMs NMPOBOAUTCS Ha OCHOBE MH(p(epeHINpOBaHHOTO
KOHTPOJISI KAKIOT0 ITOKa3aTellsi KOMIIETEHIIMH B PaMKax OIEHOYHBIX CPeCTB, npuBeaeHHBIX B POC.

Nen/n | Hammeno- | Kparkas xapakrepu- IIpencras-
BaHUC CTHKA OIICHOYHOTO JICHHE O1Ie- Kpurepuu oneHuBaHHsA
OIICHOYHO- cpencTaa HOYHOTO
ro cpea- cpencTBa B
CTBa honme
Oyenounvle cpedcmea 0Jisk NPOGeOeHUs. MEKYue20 KOHMpPOJis
1. Tect Cucrema cranaaptu- | TectoBbie Ouenka «Omauuno»: B TeCTe BBINOJIHEHO 00Jiee 90% 3amanuii.
| 3UpPOBAaHHBIX  3aJa- | 3amaHus Orenka «Xopouio»: B TecTe BHIONHEHO Oonee 75 % 3amaHuil.
(nokasza- HUH, MO03BOJAIOMIAs OueHka «Yooeremsopumenvroy»: B TeCTe BhINOIHEHO Ooiee 60 %
TeJIb KOM- | U3BMEPUTh  YPOBCHD 3a/IaHuH.
METEHIINA | 3HAHU. Onenka «HeyoognemeopumenvbHo: B TECTE BBITIOTHEHO MeHee 60
«3HaHue») % 3amaHuil.
2. Omnpoc ®dopma paboTel, KO- | Bompock k Onenka «Omauuno». TPOJAEMOHCTPUPOBAHBI  MpPEJIToJiaracMble

2 OI_ICHKa «OTIUYHO» U «XOpOI_I_IO» COOTBCTCTBYCT NMOBBLIINICHHOMY YPOBHIO OCBOCHUSA KOMIICTCHIIMU COI'JIACHO

KpUTEPUSIM OLICHUBAHMUS, IPUBEACHHBIX B TAOJIUIE K COOTBETCTBYIOLEMY OLIEHOUYHOMY CPEACTBY

OneHka «Y10BIETBOPUTENHHO» COOTBETCTBYET 0A30BOMY YPOBHIO OCBOCHHUSI KOMIIETEHLIMH COTJIACHO KPUTEPUAM

OIICHUBAHUS, TPUBEJICHHBIX B TAOJIHUIIE K COOTBETCTBYIOIIEMY OIIEHOYHOMY CPEICTBY
Ouenka «HeyaoBlI€eTBOPUTEIBHO» COOTBETCTBYET MOKA3ATENI0 «KOMIIETEHIMS HE OCBOCHA)




TOpas MO3BOJISIET | OMPOCY OTBETHI; MPABHUIBHO HCIIOIB30BAaH AaJITOPUTM OOOCHOBAHUI BO
(moxa3sa- OLIEHUTb  KPYro3op, BpEMSI pacCyI€HHUH; €CTh JJOTHUKA PACCYKACHMUIL.
TENb KOM- | YMEHHE  JIOTHYECKH Ouenka «Xopowto»: TIPOAEMOHCTPHPOBAHBI — IPEIIOIAraeMble
HNETEHIUH | MOCTPOUTH OTBET, OTBETHI; €CTh JIOTHKA PAcCyKACHHH, HO HETOYHO HCIOJIb30BaH
«Yme- YMEHHE  TIPOJIEMOH- aNropuT™M 00OCHOBAaHUH BO BpEMs PacCyKIESHHUH.
HHE») CTPHPOBATH MOHOJIO- Ouenka «¥Y0oeremeopumenvHo»: IPOJEMOHCTPHPOBAHBI  TIpEll-
THYECKYI0 pe4b | TojlaraeMble OTBETHI, HO HENPaBHIBHO HCIOJIB30BaH alTrOPHTM
WUHbIE ~ KOMMYHHKa- 000CHOBaHUI1 BO BpeMs pacCyIeHHH; OTCYTCTBYET JIOTHKa pac-
THUBHBIC HaBBIKH. CYXXICHUH.
YerHbl# onpoc 06ma- Ouenka «HeyooeiemsopumenbHo»: OTBETHI HE TIPECTABIICHEI.
naeT OOJIBIIMMHU BO3-
MOXHOCTSIMA BOCITH-
TATEIBHOTO BO3JEH-
CTBHA, co3naBas
yCHOBUSL AIsL  He-
(opmanbHOTO O00IIE-
HUSL.
Pacuert- CpenctBo mpoBepkn | 3amaum Omnernka «Omauyno»: TPONEMOHCTPUPOBAHO NOHUMAHUE METO-
Hasi pa0o- | BJaJeHUs] HaBBIKAMU JVIKH PEIICHNA 3aa4y U €€ IpUMeHeHue. Pelmenne KaueCTBEHHO
Ta (peure- | MPUMEHEHHUS  IOJYy- oopmileHO (aKKypaTHOCTb, JIOTMYHOCTH). Mcmonb3oBaH HeTpa-
HHe  3a- | YCHHBIX 3HAaHUM IO JULUOHHBIA OAXO0/ K PEIICHHIO 3a/1a49H.
Aayv) 3apaHee OIpe/eeH- OueHnka «Xopowio»: IPOJEMOHCTPUPOBAHO MOHMMAaHHE METOMIH-
HOM MeToauke Juist KU pellieHre U ee IpuMeHeHue. Pemenue 3agaun ohopMIIeHO.
(mokaza- peleHus 3aay. Onenka «Yooeremeopumenvnoy. NPOJEMOHCTPHUPOBAHO MOHU-
TCJIb KOM- MaHUE€ METOAMKH PCIICHUA U YaCTUYHOC €€ IPUMCHCHUEC.
MEeTeHINU Ouenka «HeyoosremseopumenbHoy. 3a7iada He peIIeHa.
«Bmane-
HUE)
Oyenounvle cpedcmea 01 NPOBEOEHUSI NPOMEIICYMOUHOU Ammecmayuu
IK3aMeH KonTponbHoe Bompocs! k Ouenka «Omauunoy:
MEepOIIpUsITHE, 9K3aMeHy 3HaHHE TEOPUM BOINPOCA, HMOHITUITHO-TEPMHHOJIOIUYECKOr0 am-
KOTOpOE MPOBOJIUTCS napara JUCHUILIMHBI (COCTaB U COJiep)KaHHUE MOHATHH, UX CBs3Ei
o OKOHYaHUU MEXAy cO00H, X CUCTEMY);
U3y4YeHUs yMeHHe aHaJIU3UPOBaTh MMPOOJIEeMy, CONEPIKATEIBHO U CTHIINCTH-
JVCIUIIIHHBL. YecKH TPaMOTHO H3Jjararb CyTh BOIpOCa; IIyOOKO ITOHMMATH,

0CO3HABAaTh MaTepHal;
BJaJeHHe aHATUTHICCKHM CIOCOOOM H3JIIOKECHHS BOIIPOCA,
HAyYHBIX HWJCH; HAaBBIKAMH apryMEHTAMd W aHanm3a (PaKTos,
COOBITHIA, SIBICHHUI, IPOIIECCOB B UX B3aMMOCBS3U U JHAJCKTHIE-
CKOM Pa3BUTHH.

Onenka «Xopouioy.

3HAHHME OCHOBHBIX TEOPSTUYCCKHX MOJIOKEHHIA BOIPOCA;

yMeHHE aHAJU3UPOBaTh SBICHHSA, (aKThl, NCHCTBHS B PaMKax
BOIMPOCA; COACPKATEIbHO M CTHJIMCTHYECKA TPAMOTHO H3JaraTh
cyTh Bompoca. Ho umeer MecTo HEIOCTaTOYHAs MOJHOTA MO H3-
JIaraeMOMY BOTIPOCY.

BJaJeHHe AHAIUTHYSCKUM CIOCOOOM W3IIOKEHHS BOIpoca M
HABBIKAMH apTyMCHTAIIHH.

OreHka « YoosnemgopumenvHoy:

3HaAHHMe TEOPUH BOIpoca (GparMEeHTApHO (HETIOIHOTA H3II0KEHHUS
WH(POPMAIIUH; ONICPUPOBAHHE OHSATHSIMA Ha OBITOBOM YPOBHE);
yMeHHEe BBIACIUTh [JIaBHOE, C(HOPMYIMPOBATH BBIBOMIBI, ITOKa-
3aTh CBSI3b B IOCTPOCHUH OTBETA HE IMPOJCMOHCTPHUPOBAHO;
BJIaJleHHe AHAIUTHYCCKUM CIOCOOOM H3JIOKCHHS BONpPOCA |
BJIAJICHUE HABBIKAMHU apTyYMEHTAI[HH HE MPOACMOHCTPHPOBAHO.
Onenka «Heyodogremsopumenvhoy.

3HAHMe TOHSATUIHOTO ammapara, TCOPHH BOMPOCa, HE IPOIEMOH-
CTPUPOBAHO;

yMeHHe aHaTU3UpPOBaTh YYeOHBIA MaTepuan He MPOJEMOHCTPH-
poBaHo;

BJaJeHHe AHATUTHYCCKUM CIOCOOOM H3JIOKEHHUS BOIpoca U
BIIaJICHUE HABBIKAMHU apTyYMCHTAIMH HE MPOJICMOHCTPHPOBAHO.




1.3 Tunosbie KOHTPOJIbHBIC 3aIJaHUA HJIU UHBbIC MaTE€pHUAJIbI IJId MPOBEACHUA TEKYIIEro KOHTpPOJIs, npomemyToqﬂoﬁ aTTecTa-
1, HEOOXO0AUMBbIE JJIsl OLIEeHKH 3HaHHﬁ, yMeHHﬁ, HABBIKOB M/WJIM ONBITA ACATECJIBbHOCTH, XapPaKTEPUIYIOIIUX ITAIIbI (l)Ole/lpO-
BaHUA KOMIEeTEeHIMH B nmpouecce 0CBOCHUA 06pa30BaTeJ’le0ﬁ nmporpamMmmbl

No

10.
11.
12.
13.

14.
15.
16.

17.

19,

36.
37.
38.
39.
40.
41.
42.
43
44,

45,
46.

Bomnpocsl k 3x3aMeHy

B koHTekcTe Bommpoca MpUBECTH MPUMEPHI IPUMEHEHHE MaTeMaTHUECKOTO alapara B 3KOHOMUKE U YIPaBICHUU
[onsitue MHOkecTBa. Onepauuy Hajg MHOKecTBamMH. (DyHKIMOHaJIbHas 3aBUCHMOCTb. CrocoObl 3amanust QyHkumii. CroxxHas
GyHKIHSA.
Krnaccudukanus ¢yHKIMHA: 4eTHbIE W HEYETHBIE, IEpUOANYECKUE U Herepuoandyeckue. OrpaHnnueHHsle QyHkuun. HanbGonbinee u
HauMeHblee 3HaueHus! PyHKIH. MOHOTOHHOCTE QyHKIMHA. OOpaTHast GyHKIHS.
I'paduky OCHOBHBIX 3J€MEHTApHBIX (YHKIWH: THHEHHON, MOy, KBaAPATUIHON, CTEIICHHOM, ITOKAa3aTeIILHOM, JTOTapu(MITIECKOM,
TPUTOHOMETPUYECKHX, OOPATHBIX TPUTOHOMETpHUECKUX (pyHKIMi. O yHKINH MOJIE3HOCTH, CIIPOCA U MPEATI0KEHHS.
Uucnosele nocnenoBaTeabHOCTH. OrpaHUYEHHBIE M HEOTPAHNYCHHBIE TTOCIEA0BATENbHOCTH. [Ipenen dncioBoil mocienoBaTenbHo-
cTH. Apu(pMETHIECKHE OTIEpaly HaJ IPEIEIaMH.
CymMa OeckOHEYHO yOBIBaroIIel TeoMeTpHUUecKoil mporpeccuil. MOHOTOHHBIE TOCIe0BaTeNFHOCTH. Hucro e. 3agada 0 HelmpephIB-
HOM Ha4YUCJICHUH IIPOLEHTOB.
[penen ¢pynknyy B Touke. J/[Ba 3aMevaTeNnbHBIX Mpeaea.
HenpepsIBHOCTE pyHKINH B TOUKE. AprMEeTHIECKHE ACHCTBUS Ha/l HENIPEPHIBHBIMU (DYHKIMSMH.
HenpepsiBHOCTh (hyHKIIMM Ha MHOXecTBe. HemnpepbIBHOCTH HEKOTOPBIX 3JIeMEHTAapHBIX (yHKIMHA. Touku paspeiBa QyHKIMH, UX
KJaccu(uKaIys.
[MpousBonnas u quddepentman. I'eomerpuueckuii, GU3MYECKU, IKOHOMUIECKUI CMBICI MPOU3BOAHONW. 3aBUCHUMOCTh MEXIy He-
IIPepBIBHOCTHIO U uddepenmpyemMoctsio Gpyaknnu. [Ipon3BoIHbIE BBICIINX TOPSAKOB.
Cxema Berumcienus nmpoussonHoi. [pasuna quddepenunposanus. [Ipon3BoaHas OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUH.
[IpousBonHas cI0XKHOM 1 00paTHOH QYyHKITHIA.
OKOHOMHYECKOE MPUIIOKEHUE TIPOU3BOIHBIX.
Bospacranue n yosiBanue Gynkuunii. OxctpemyMm (yHknmmn. Cxema ucciaenoBaHus QYHKIHU Ha 3KcTpeMyM. OTbICcKaHHE HAanOOIb-
IIEr0 ¥ HaMMEHBILETO 3HaUYCHUH (pyHKINH, 3a1aHHOH Ha OTpE3Ke.
BrinyknocTs ¢yHKIMK 1 TOUkH nepernda. Cxema ucciaeoBaHus pyHKIMHU Ha BBITYKJIOCTh U TOUKH Meperuoda.
Acumnrotel. O0I1Iast cXeMa HCCaeI0BaHUs GYHKIUI U OCTPOCHUS MX Tpa(uKOB.
IlepBooOpa3nas QyHKIHMS U HeompeAeacHHbI uHTerpan. CBONCTBa HEOMPEIeICHHOrO MHTerpaia. HeompeaeneHHbIH HHTErpal OT
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.
WHTerpupoBaHye 3aMeHO# MepeMEHHOTO 1 110 YacTsiM. VHTerprpoBaHne paliioHaIbHBIX (YHKIHH.
WHTerpupoBanye HEKOTOPBIX UPPALMOHAIBHBIX (QYHKIIMH U TPUTOHOMETPHYECKUX BBIPAKECHHI.
IlonATne onpeneneHHOro MHTErpana, €ro reOMETPUYECKUN M KOHOMHUYECKHH cMbIci. CBOMCTBA OMpENENeHHOro HHTerpana. dopmyna
Herorona-Jleitoanmna.
[NonsTHe DyHKINH HECKOIBKHX NepeMeHHBIX. O01acTh OnpeAeeHus], IMHAN YPOBHSL. (DYHKIMH MOJIE3HOCTH 1 KPUBBIE Oe3paziymsL.
YactHele npousBoHble. AnddepeHnnans! GyHKIMH HECKOIBKAX TIEPEMEHHBIX.
Y CIOBHBIH SKCTpEMyM: METOJ] HOACTAHOBKU M METO MHOKUTeNel Jlarpanika.
MeTo1 HAUMEHBILIMX KBA/IPATOB.
Meton koopauHat. Bektopsl. JInHelHbIe oneparmy Hasl BekTopamu. CKangpHOe B BEKTOPHOE IIPOU3BEICHIE BEKTOPOB.
[psiMast Ha TUIOCKOCTHU. Y paBHEHHE MPSIMO B oTpe3kax. HopmanbHast popma ypaBHEHUS HPSMOI.
Yromn Mexay npsMbIMU Ha TWIOCKOCTH. PaccTosiHME OT TOUKH J10 MPsIMO.
IMnockocTs. YpaBHEHHE INIOCKOCTH B OTpe3kax. HopmanbHas Gpopma ypaBHEHHS TNIOCKOCTH.
VYron Mexay NpsIMbIMU, INIOCKOCTSMM, IPSIMOM U INIOCKOCTBI0. PaccTosiHUe OT TOUKH 10 NMPSIMOM, INIOCKOCTH.
[MonsiTne Matpuns! nxm. JledicTBus Hag MaTpuLaMy (YMHOXKEHHE Ha YMCIIO, CIIOKEHHE) U MX CBOWCTBA. YMHOXEHHE MaTpHll. TpaHc-
MOHUPOBAaHHE MATPHIL.
[epecranoBku. [lousiTre onpenenutens n-eo nopsiaka. CBoicTBa onpeaenuTesneid. Panr MaTpuupbl.
Jluneiinple oneparops! 1 MaTprIbl. COOCTBEHHBIE BEKTOPHI JIMHSWHBIX ONIEPATOPOB.
Keanpatissie hopMbL
ITonsiTre cuctemsl TMHEHHBIX anredpanyeckux ypaBHeHuid. Meton ["aycca pemeHns Takux cucTem.
JluneitHast cucteMa U3 N ypaBHEHMI ¢ N HEW3BECTHBIMU, MeTo1 Kpamepa.
OO6partHas MaTpuia 1 e¢ cBoiicTBa. MaTpuuHasi popma 3alucl CHCTEMbI YpaBHEHHA. Pelnenrne TMHEHHBIX cucTeM U3 N ypaBHEHUH C
N HEM3BECTHBIMU B MAaTPHYHON opme.
ApupmeTryeckue onepanny HaJ KOMITIEKCHBIME YuciaMu. KommekcHast TiockocTh. [IpruMeHeHne KOMIUIEKCHBIX YHCeN IpH pe-
IIIEHWH KBA/IPATHBIX YPABHEHUH.
Tpuronomerprdeckas u mokasarenbHas GOpPMBI KOMIUIEKCHOTO Yuciia. Bo3BezieHne B HATYpaIbHYIO CTETIEHb M U3BJICUCHHUE KOPHS
N-HOM CTENEHH U3 KOMIIJIEKCHOTO YUCIA.
INocranoBka 1 pazinuHble (POPMBI 3aITHCH 33714 JMHEWHOro mporpammupoBaHus. CraHnapTHas W KaHOHMYECKas (OPMBI
IpeJCTaBIEeHUs, TeOMETpUYecKas HHTEpIpeTalus 3a/1a4 TMHEIHOT0 IPOrpaMMHUPOBAHUS.
CHUMIUTEKC-METO/ ¥ CUMIUIEKCHBIE TaOIMIbl. DKOHOMHYECKasi HHTEPIIPETAIHs 3JIEMEHTOB TaOJIUIIbI.
JIBOWCTBEHHBIE 3aJa4l U METOMbI, UX UHTEPIPETALUS.
OKOHOMHUYECKas ¥ MaTeMaTHIecKasi JOPMYIHPOBKH TPAHCTIOPTHOH 3a/1a4H.
JluHamMuueckoe nporpaMMHupoBaHue. PerieHue npocteiinieil 3agaunu ynpaBiieHUs] pecypcaMi METOJOM JTMHAMUYECKOro Mporpam-
MHUPOBaHHUS.
BeposaTHOCTHOE MPOCTPAaHCTBO, KOHEYHOE BEPOATHOCTHOE NMPOCTPAHCTBO, KJIIACCHYECKOE OTPEJIENIEHNE BEPOSITHOCTH, TeOMETpHYe-
CKHe€ BEpOSITHOCTH.
VYcnosubie BepostHocTu. Popmyna nosiHoM BepositHocTH. Dopmyna baiteca. Teopema ymMHOXKEHHUS.
HesaBucumocts coObiTiii. Cxema bepHymin.
JlvckpeTHble cilyyaiHble BETMYMHBI U CIIOCOOBI MX OmuMcaHus. Psn pacrpeneneHuss 1 QyHKIUS paclpesieeHus] TUCKPETHON Clty-



YalHOM BeJWYMHBL. MaTtemMaTtndeckoe oxuganue. CBOMCTBA MAaTEMATHYECKOIO OKHMIAHMS.

47. Jlucriepcusi AUCKPETHOM CTydaitHOW BEJTMYMHBI U €€ CBOMCTBA.

48. HemnpepbiBHbIE ciydaiiHble BeandrHbl. OYHKUIUS pacnpenesieHus], GyHKIUS TIOTHOCTH BEPOSTHOCTH, MaTeMAaTHYECKOE OXXHUIaHHE,

JUCTIEPCHS, CTAaHIAPTHOE (CpeaHee KBaIpaTHIHOE) OTKIIOHEHHE.
49. HopmaibHoe pacrpeeieHue.
50. @yHKUMM OT CITy4alfHBIX BEJIHYHH.

51. OcHoBHBIE 3aJ1a4d MaTeMaTHYECKOM CTaTUCTUKH. CTaTHCTHYECKUE TUITOTE3HI. ypOBeHL 3HAYMMOCTU U MOIITHOCTb KPUTCPUSI.

52. HpI/IBe,Z[I/ITe IpUMEPLI NPUMEHCHNA OCHOB SKOHOMUYCCKUX 3HaHUM B MaTeMaTHKeE.
53. DxoHOMHYECKHE peucHus B pa3IMIHbIX obmacTax KU3BHCACATCIBHOCTH HA OCHOBC aHAJIUTUYCCKH MCTOJOB.

Bomnpocs! k onpocy
IonATne MHOXKECTBA.
Omeparuy HaJ MHOXKECTBAMH.
Knaccudpukarmus GyHKIwmii.
YncioBble IOCIEI0BATENIFHOCTH.
ApudmeTrnueckre onepanuy HaJ MpeaeIaMu.
[Ipenen pyHKINHU B TOUKE.
JlBa 3ameuartenpHbIX Ipejena.
HenpepbIBHOCTH pYHKIIMHU B TOUKE.
Apudmernyeckre NeicTBHUS HaJl HENPEPHIBHBIMU (DYHKIHSIMHU.
0. HenpepbIBHOCTH (pyHKIIMU HAa MHOXECTBE.
11. HemnpepbIBHOCTh HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIHH.
12. TpomsBoxHas u audpepeHIra.
13. T'eomerpuueckuii, GU3NICCKUHA, SKOHOMHUUECKUI CMBICT ITPOU3BOTHOM.
14. Cxema BBIYUCIICHUS TTPOU3BOTHOM.
15. Tpasuna muddepeHTIpPOBaHUS.
16. TIpom3BomHas OCHOBHBIX JIEMEHTAPHBIX ()yHKIIHH.
17. TlpowmsBonmHas CIOXHOM 1 00paTHON QYHKIIUH.
18. OOwas cxema ucciaenoBaHus GYHKIMH M TOCTPOSHUS UX TPa(UKOB.
19. HeomnpeneneHHbIH HHTErpall OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.
20. HHrerpupoBaHue paloHaIbHBIX ()yHKIIHH.

Boo~Noa~wdE

®opmyna Hetotona-Jleiiouuma.
TMowsiTre HYHKIMH HECKOIBKHIX IIEPEMEHHBIX.

RBRR

WHTerpupoBanye HEKOTOPHIX UPPALMOHAIBHBIX QYHKIMH U TPUTOHOMETPUIECKUX BBIPAKEHUI.
[TonsTHE ONPENIEIEHHOTO UHTETPalla, €r0 FTEOMETPUUECKUNA U SKOHOMUYECKHIA CMBICI. CBOWCTBA OMpPE/IENIEHHOTO UHTErpajia.

25. Yacrasie npousBoaHbie. JJuddeperimansl QyHKIMi HECKOIFKUX EPEMECHHBIX.
26. Y CHOBHBIH 9KCTPEMyM: METOJI IOJICTAHOBKU U METOJ MHOXKHTENIeH Jlarpamka.

27. MeTo HANMEHBIIHX KBaJpaToB.

TecToBbIE 3a0aHUA
Tect Nel

KoopauuaTs! IeHTpa OKpYKHOCTH, 3a/IaHHOW YpaBHEHUEM

(x+2) +(y-3)* =9

1 (2-3);2) (2:3);9) (- 23).

Onpenenurens paBeH...

(62 BN NN O]
W w N
> PN

1) 53; 2) 5; 3) 6.

1 2)(1 -1

Pe3ynbTaToM MpoM3BEIeHAsT MATPHIL 1 -1 : 1 0 ABJIAET- D 1 -2 2) 3 -1 3) 2
Cs MaTpuIa. .. 10 0 1 -1

. 7x% +5%x° -9 1 5
Xﬂoo 3 2 PaBEH... 1) —2)93 N

14x° —18x° +6x -1 2777 18

[poussoxuas Gpyukuun Y = INn \/COS X & rouke Xg = 0 paB- 1) — 1 12)1:3)0
Ha... 2

Tect No2

1

1.YpaBHEeHHE OKPY>KHOCTH C LIEHTPOM B TOUKE § ;_1 U paguy- 1) X—— 1 + (y + 1)2 = Z .




1

2

cow R == e sun... 2 ()H_%j +(y_1)2 :%;

1)’ , 1

3 (x—gj +(y+1) =3
1 2 1

2 Omperemrrens |3 L 2| paen... 1)-1:2)613) 1
4 4 3

2 1 01 0 1 2 3
S I I N AW A

3) npaBUIIBHBIN OTBET HE YKa3aH.

paBeH

-1

2

5

1
1) £:2-13) _E-

1
)X paBeH

1) 83;2)1;3)00.

4

3

jz_

2
1 laHo ypaBHEHHE OKPYKHOCTH (X + 6) + (y

JIMHATHI IEHTPA 3TOH OKPY’KHOCTH. ..

= —— . Koop-

160 4

9 3

ol

4

3

)

22X +x
2X||_mmw paBe. ..

1)-2;2)-1;3) 2.

arcsin 6x
tg 2x

3.xMy paBeH...

1) 6;2) 0; 3) 3.

0z

4.YacrtHas mpou3BoxHAsT

oy
(1; 2) paBHa...

ot pyrkipn Z = X? + Xy + y2 B TOUKE

1)7:2) 9; 3) 5.

Tect Ned

3Xx+2y=5

2. Ecmu (X, y) pelIeHre CUCTEMBI {ZX B 3y _7

Tor/a 3HaueHHE BLIPAKEHUS 13()( — Y) paBHoO. ..

1) 108; 2) 2,6; 3) 40.

2. YpaBHeHue NpsMoit 3X — 6y +12=0 B OT-

Xy Xy X
pe3Kax UMeeT BHI. .. 1)g—§=1;2)z—§=1;3)_—4+§—1.
lim Sin3x —sin 2x 3 1
3. g . 1)1;2) —;3) —.
*—0%sin5x—sin4x """ L2 £33 5

4.Tonuerii tuddepenman GyHKIUN

z=1f(xy)=xy® —2x>y + 2y* pasen

1)dz = (y® —6x%y)dx + (3xy* —2x° +8y®)dy;

2)dz =(3xy? —6x2)dx + (y® —2x)dy;

3)dz = (y® —6x?y)dx + (3xy* — 2x* +8y°)dy.

Tect NS

1.YpaBHeHHE OKPY)KHOCTH C LIEHTPOM B Touke (1;2)
panuycom R=2 nmeer Bu1. ..




3 (x+1) +(y+2)* =4.

2.0npeaenuTenb

2
1
2

1 _
0 1 pase... 1) 4; 2) 2; 3) 10.
-1 3

i 3x* -2 1

3., 1M oy —
&s+3x+4 paBeH 1) 3; 2) 2,@1

2
4 XIpoussomnas dpyrxuun Y = X |n(X +1)+ In5

1) In5+16;2) In5+1;3 In5+0,8.

B TOUKE XO =2 paBHa...

3agaumn
Jluneiinas aaredpa
Buiok 1. Hauana aHanIuTHYECKOi reoMeTpud
1. [Hau nmapamnenorpamm ABCD. Tpu BepiivHbL, KOTOPOTo 3a1aHbI (Ta0.). HallTi 4eTBepTyIO BEpIIMHY U OCTPBIA YroJl Mapasuiesio-

rpaMma.
Bapuanr A B C
1 (-1-2;3) (4.1 :2) (5,2:7)
2 (1, 2;3) (3;-4:-2) (-4:-3;2)
3 (2;-3:-1) (-3:5:3) (4,3 ;-4)
4 (3;-4:2) (5:2:3) (-1, 7:-2)
5 (-5;2,;4) (-3;-4,:2) (6,-3,;-3)
6 (4,-3,5) (2,-5,6) (2.;3,:-5)
7 (4;2 ;-3 (5,6 ;-4) (-2,-3:4)
8 (-3;2,6) (4 ;-5 :-2) (1;-3;-5
9 (3:;-1:2) (5,;3:-3 (34 ;4
10 (2,4 ;-5 (4;2;-3) (-3,-3:6)

2. Hanmcars pasnoxenue Bexkropa X o sekropam 9, (], I.

2x=1{6, 12, -1}, p={1 3, 0}, q={2, -1 1L, r={0, -1 2
s x={1, -4, 4}, p={2, 1, -1}, q={0, 3 2}, r={1 -1 1
. x={-9, 5 b5}, p={4, 1, 1}, q={2, 0, -3}, r={-1 2, 1
s. x={-5, -5, 5}, p={-2, 0, 1}, q={1, 3 -1}, r={0, 4 1
e. x=1{13, 2, 7}, p={5 1 0}, gq={2, -1 3}, r={, 0, -1
7. x={-19, -1, 7}, p={0, L 1}, q={-2 0, 1}, r={3 1 0}
. x=1{3, -3, 4}, p={1L 0 2}, q={0, 1 1}, r={2, -1 4}
o x={3, 3, -1}, p={3, L 0O}, g={-1 2 1}, r={-1 0, 2.
wx={-1 7, -4}, p={-1 2, 1}, q={2, 0, 3}, r={, 1 -1}

UL

UL
3. Haiitu KOocHHYC yria Mexay BEeKTOpaMu AB . AC.

L A(L -2, 3), B(O, -1 2), C(3, -4, 5).

(

AB3, 3 -1), B(5 5 -2), C(4 1 1)
+A(-L 2, -3), B(3 4, -6), C(L 1 -1).
A(-4, -2, 0), B(-1, -2, 4), C(3 -2 1).



A5, 3, -1), B(5 2 0), C(6 4 -1)
»A(-3, -7, -5), B(0, -1 -2), C(2, 3 0).
A(2, -4, 6), B(0, -2, 4), C(6, -8 10).
o A(0, L, -2), B(3, 1 2), C(4 1 1)
w0 A3 3 -1), B(L 5 -2), C(4 1 1)

4. KommiaHapHsI 11 BeKTOphl A , b uC?

va={2, 3 1, b={-1 0, -1}, c={2, 2 2.

2a={3, 2, 1}, b={2, 3 4}, c={3 1 -1}.
sa={1 5 2}, b={-1 1 -1}, c={, 1 1.
sa={l, -1 -3}, b={3 2, 1}, c={2, 3 4}
sa={3, 3, 1, b={L -2, 1, c={, 1 1
sa={3 1 -1}, b={-2, -1 0}, c={5 2, -1}
ra={4, 3, 1}, b={l, -2, 1}, c={2, 2 2}
sa={4, 3, 1, b={6 7, 4}, c={2, 0, -1
oa={3 2, 1}, b={1, -3 -7}, c={1, 2, 3.

wa={3 7, 2}, b={2 0 -1, c={2 2 4.
5. Haiiru paccrosme ot toux M nio miockoern, mpoxoweii wepes oukn My, Mo, M.

1. |\/|1(—3, 4, —7), |\/|2(1, 5, —4), |\/|3(—5, —2, O), I\/IO(—12, 7, —1).
2. |\/|1(—l, 2, —3), |\/|2(4, -1, O), |\/|3(2, 1, —2), l\/lo(l, —b, —5).3.
|\/|1(—3, -1, 1), |\/|2(—9, 1 —2), |\/|3(3, —5, 4), |\/|0(—7, 0, —1).
4. I\/Il(l, -1, l), |\/|2(—2, 0, 3), |\/|3(2, 1, —l), I\/IO(—Z, 4, 2).
5. Ml(l, 2, O), |\/|2(1, -1, 2), |\/|3(0, 1 —l), I\/IO(Z, -1, 4).6.
|\/|1(l, 0, 2), I\/Iz(l, 2, —1), |\/|3(2, -2, 1), MO(—5, -9, 1).
7.
M,(L 2 -3), M,(L 0, 1), My(-2 -1 6), M,(3 -2 -9).
8. I\/Il(3, 10, —l), |\/|2(—2, 3, —5), |\/|3(—6, 0, —3), I\/IO(—6, 7, —10).9.
|\/|1(—1, 2, 4), |\/|2(—1, -2, —4), |\/|3(3, 0, —l), |\/|0(—2, 3, 5).10.
|\/|1(O, -3, 1), I\/IZ(—4, 1, 2), |\/|3(2, -1, 5), I\/IO(—3, 4, —5).6.HarmcaTb

UM
YypaBHEHHE TUIOCKOCTH, IPOXOIAIIEH Yepe3 TOUKy A MePIECHANKYJISIPHO BEKTOPY BC.

1AL 0, -2), B(2, -1 3), C(0, -3 2).

> A(-L 3, 4), B(-L 5 0), C(2, 6, 1)

s A(4, -2, 0), B(L -1 -5), C(-2, 1 -3).
+A(-8, 0, 7), B(-3 2 4), C(-1 4, 5).
s A(7, -5, 1), B(5, -1 -3), C(3 0, —4).



s A(-3, 5 -2), B(—4 0, 3), C(-3 5).
1AL -1 8), B(-4, -3 10), C(-1, -1 7)
s A(-2, 0, -5), B(2, 7, -3), C(L 10, —1).

o A(L 9, —4), B(5, 7, 1), C(3, 5 0).
w0 A(-7, 0, 3), B(L -5 -4), C(2 -3 0).

7. HaifTit yrosm Mex1y MIOCKOCTSAMH.
1. X—3y+5=0, 2x-y+5z2-16=0.
2. X—=3y+z-1=0, x+z-1=0.
3. 4Xx—5y+3z-1=0, x-4y-z+9=0.
4.3X—y+2z2+15=0, 5x+9y-3z-1=0.
5, 60X+2y—-4z+17=0, 9X+3y—-62—-4=0.
e.x—y\/§+z—1:0, x+y\/§—z+3:0.
7.3y—-2=0, 2y+z=0.
8. 6X+3y—22=0, Xx+2y+6z-12=0.
0. X+2y+2z2-3=0, 16x+12y-15z-1=0.
10. 2X—Y+52+16=0, x+2y+3z+8=0.

Baok 2.2/ieMeHThI MATPUYHOI0 AHAJIN3A
1.  Haiitu 3Hauenue matpuanoro muorowiena f(A), eciu 3a1an MHOTOWIEH

1 2
f(X)=—2x*+5x*+9x—1 u marpuma A = {3 Oj|

2. Haiitm marpumy C=Ax (BxA)+B" xA)" x BY, MpeIBapUTEIFHO TPHUBENA ee K 0ojee MPOCTOMY BHUAY, €CIH JaHBI MaTPHIEI

1 -2 3
3. [Byms ciocobaMu HaWTH Al JTAaHHOW MaTpPHLIbI A=| 3 -1 2.
-2 3 1

4. PemuTh MaTpPUYHOE ypaBHEHHUE!
1 -2 -1 1 O
) =3 2 2 |xX=|2 -2/
3 -1 -2 -3 1
3 -11
-2 3 0
2) Xx|4 2 0]= ;
6 1 2
2 1 1
(l O] (—1 —ZJ (3 —2}
x X X =
3 1 2 2 3 5 —4_

5. HaiiTi panr MaTpuIlsl, IPUBEACHUEM K CTYIIEHIATOMY BUAY:

3 5
1 7
-5 -3
-2 2

N O B DN
w w w o
A~ W o1 -



-2 -3 0
1 -1 2
6. BBIYUCIUTD ONPEACIUTD YETBEPTOTO MOPSIIKA:
-1 5 -2
0 -2 4 1

Buiok 3. Cucrema JiMHeiiHBIX YpaBHeHU
1. PemmnTh cucTeMy JTHHEHHBIX YpaBHEHHH METOIOM OOpaTHOM MaTpHUIIHL:

X, +2X, +3X; =8,
3X, + X, + X3 =6,
2%, + X, +2X; = 6.
2. PemmnTh cucTeMy TUHEWHBIX ypaBHEHHA MeTonoM JKopmnana—I aycca:
X, + X, = X3 =—4,
X, +2X, —3X; =0,
—2X, — 2%, =16.
3. PemmTs cucTemy MTMHEWHBIX ypaBHEHHH 1Mo mpaBmwIy Kpamepa:
X, +2X, +3X; =6,
4X, +5X, +6X;, =9,
7%, +8X; = —6.
4. PemmTh OZHOPOAHYIO CHCTEMY JMHEHHBIX ypaBHEHUH. YKa3aTh o0lee peleHre u GyHIaMEeHTaIbHYI0 CHCTEMY PELICHUMH.
X, +2X, +2X, +3X, =0,
6X, +-3X, —3X; — X, =0,

—TX +X, +X; —2X, =0,
—3%, +9xX, +9x, +10x, =0.

6. Hmerotcs Tpu OaHka 1, 2 1 3, KAl U3 KOTOPBIX HAYKCIISET BKIaJUUKy ONpPEAeICHHbBIH rog0BOM MPOIEHT (CBOI Uil KaXKaoro 0aH-
ka). B Hagane roma 1/3 Brimaga pazmepom 6000 meH. exn. Binoxkmwmu B 6aHk 1, 1/2 Bkiaga - B 0aHK 2 ¥ OCTaBIIyIOCS YacTh - B OaHk 3. K
KOHITy TOJja CyMMa 3THX BKJIAJ0B Bo3pocia 10 7250 men. en. Ecnu Obl mepBoHaUwampHO 1/6 BKIIaga mojounu B 6aHK 1, 2/3 BKiIaga - B
0aHk 2, 1/6 Bkana - B 6aHK 3, TO K KOHITY Tofla cyMMa BkJaaa coctasmia 0s1 7200 meH. en. Eciu Ob1 1/2 Bkiaga noxoxwnu B 6ask 1, 1/6
BKIaja - B 6aHk 2 u 1/3 Brimaga - B 0aHK 3, TO cyMMa BKJIAJIOB K KOHITY Tojia coctaBmiia Obl BHOBE 7250 neH. en. Kakoit mporeHT BhITUTA-
YMBaeT KaXKIbIi OaHk?

7. OOyBHas (abpuka CHeIHATH3UPYETCs MO BBHITYCKY U3ICIUI TpeX BUAOB OOYBH: CAllor, KPOCCOBOK M OOTHHOK, IIPU STOM HCIIONB3Y-
ercst cbipbe Tpex TunoB A, B, C. Hopmbl pacxonia KaxJI0ro Buia ChIpbsi Ha OIHY Napy 00yBU M 00bEM pacxo/ia ChIpbs Ha 1 IeHb 3a1aHbI B
TaOIHIIE:

Bun cbipbst HopMsl pacxona CbIpbs Ha OIHY 1Iapy, yCIL. €. Pacxon ceipbsHa 1 nieHb,
Carnoru Kpoccorkn Botunku yer. en.
A 5 3 4 2700
B 2 1 1 800
C 3 2 2 1600

Haiitn exxetHeBHBII 00BEM BBIITyCKa KaXI0T0 BUAa 0OYBH.
8. [Ipennpustre Npou3BOAUT X €IUHMII IPOAYKIMH. Y CTAHOBJIEHO, YTO 3aBUCUMOCTh (PMHAHCOBBIX HAKOIUIEHUH
0T 00beMa BhITTycKa 3aaaeTcs gopmyioit f(x) = —0,02x3 + 600x — 1000. OnpenenuTh MAKCUMATLHO BO3MOK-
HYIO BEJINYMHY (PMHAHCOBBIX HAKOIIJICHH.
Ha matematndeckoMm si3bIke, HE00X0AUMO HaiiTH HanOombIIee 3HaueHNe QyHKIMH. PHUHAHCOBBIE HAKOTICHHS
MPEANPUATHS pacTyT HpHU yBeJIMYeHUH o0beMa mpousBocTBa 10 100 equnui, gocturas cymmsl 39000 neH.en.
JlanbHEeWIIHi pocT MPOU3BOACTBA HELlEIeco00pa3eH, Tak KaKk OH MPHUBEJET K COKPAIICHUIO (PMHAHCOBBIX HAKOII-
JICHUM.

MareMaTu4yecKHii aHAIU3
BJok 4. BBenenne B MaTeMaTHYeCKHii aHAIH3
Beruncants npenens! QyHKIui.

(x3 —2x—1)(x +1).

X3 —3x-2
x* +4x? -5 '

2. lim >
X+ X

X — -1

1. Im

X —> -1




(x2+3x+2)2
. lim
H—lx +2x2 —x—-2
lim (x +2x—3)

x>-3 X3 +4x% +3x
. (1+x) —(1+3x
7. |Im( ) ( )

X0 X+ X
lim x3—3x—2
x—>—1X — X — 2

Baox 5. Ilpenes u HenmpepbIBHOCTD
Beraucnuts npenens! GpyHKOunii.

J1+2x 3
N
) Jx—l
3 lim —.
x—>13/X2_1
3 J—
s lim YX20+2
x>-2  X°+8
J9+2x 5
x—>8 \/_ 2 .

o 384+3x+x2 -2
9 lim > .
X =0 X + X

7. Beraucnuts npesens! GyHKIHH.
. In(1+sinx
1. lim ( _ )
x=>0  sIn4x
. 3x*—5x
3 lim ———.

x =0 SIN3X
4x

5 lim .
x> 0tg(7(2+ X))
. 1-cos®x

7 lim— 2,
x>0  4x?
i 2" -1

9 lim —.
«=0In(1+ 2X)

1.

4. lim (ZXZ—X—l)Z
x> 1x3 4 2x% =X -2
6 lim (¥ -2x-1) |

x—>-1 x*+2x+1
X2 —2x+1
g lIm ——M—

x>12x2 —x -1
lim X3 +5x% +7x+3

TS 1 A 45X 42

J1-x-3
lim
X—>—8 2+\/_

Jx+13 2Jx+1
x—>3 X _9 '
6 lim Yx-2
x—>16\/_ 4

2

2 lim V1-2X+ X —(1+x)'
X —>0 X

3 _ 3 _
N Iim«/27+x 327 X

X —>0 X+23,X4

1-co0s10x
2. lim ————.
Xx—>0 eX _1
« lim 1—-cos2x
HOcos7x cos3x
2X
6 lim
x> 0tg[27 (X +]/2)]
arcsin 3x
x/2+x J2°
arctg2x
10 lim

x> 05|n(27r(x +10))

8. IlepBoHauambHBIN BKIIAJ, MOJIOXKEHHBII B OaHK 1101 10% TomoBbIX, cocTaBmil 6 MitH. pyOuieil. HaiiTi pasmep Biiiaga yepes 5 jeT npu
HaYMCIICHUH POLICHTOB: a)eXKEroJHOM; 0)eKEeKBapTAIILHOM; B)HETIPEPHIBHOM.

Baok 6. IudgdepenunanbHoe ucuucjieHne GyHKIHMN 0JHOT0 MEPEMEHHOTO

Haiitu muddepennnan.

Ly = arccos(l/ J1+2x° )

4 y = arccos(( )/( 2\/_))



N

y:xln‘x+\/x2+3‘—\/x2+3. 5. y:In(coszx+»\/1+cos4x).
y =arctg(shx)+(shx)Inchx. & y= In(x+x/1+ X )—\/1+ x> arctg x.

1. BrrucnuTh NpHOIIMKEHHO ¢ TOMOIIBI0 HH(depeHIraa.
y=(X+V5‘X2)/2, x=0,98. s y=3x, x=27,54.
2 y =arcsinx, x=0,08. 4 y=3/x, x=26,46.

9. Haiitu npousBoaHyto.

2(3x3+4x2—x—2) (sz—l)»\/1+ x?

w

=

ATV P RS
Ly= x* —8x° ) _2x°—x-1
o2 -4) T 32+4x

(1+ xs)x/1+ X X2
5.y = > : 6.y = :

12x 24/1-3x*

(x2—6) (4+ xz)3 (x2—8)~/x2—8
T e T
oy A3 o y=? (L)
| x3(2+X3)2. | <

10. Haiitu npou3BoaHYIO.
1LYy=X-— In(2+ex+ 2\/e*+ eX+1). 2. y =e”(2—sin2x—cos2x)/8.

e’—3 1 1+2°
4.y =—In :
In4  1-2°

ver+1 2 3
5.y =2ve*+1+1In 6. Yy =—,/larctge” ) .
Jerr1+1 3 ( )

7. yzéln(e2X +1)-2arctge*. 5 Y= In(eX

Z(Jﬂ —arctg \/ﬂ)

In2

Vi+e' -1
10. y =2(x—2)v1+e* —2In :
¢1+e +1

11. HaiiTi mpou3BOHYIO yKa3aHHOTO MOpsAKa.

1.y:(2x2—7)ln(x—l), yV:?z.y:(B—xz)Inzx, y" =

3.y = larctg
' 2

18e* + 27¢” +11
+1)
6(e +1)

9. Y =



3. y=xcosx?, y" =2?

5. y:Iog_Zx’ y" =2

X3

7. y=x"sin(5x-3), y" =7
o. y =(2x+3)In*x, y"

Baox 7. UHTerpanbHoe HCYUCIEHUE
1 Kaxkas QyHKINS Ha3bIBacTCSA IEPBOOOpa3HON?

. Yro Takoe HEONpeAeICHHBIH HHTETPaN OT GYHKIUU?

In
8. y:—Z’ y|V =7
X
0.y =(1+x*)arctgx, y" =?

2
3. Hepe‘{I/ICHI/ITe METOJbI BBIYHCIICHUS HEOIIPCACIICHHBIX NHTCTPAJIOB. Br1sBUTE 0COOCHHOCTH KaXxzaoro.
4

. Beruuciuth HCONPEACIICHHBIC NHTCTPAJIbI.

1. °(4 —3x)e dx.

3 .(3x +4)e>dx.
5, .(4—16x)sin A xdx.

7 .(1—6x)e2de.
9 °In(4x2+1)dx.

5. BpuMcauTh OnpeiesIeHHbIE UHTETPAIbI.
2
11 4 In(x-1)
L I d
x—1

X.

e+l

dx.

1
s I4arctg X — X

2
y 1+X

N

T

j X+COsX
5.
° X +23|nx

8x —arctg 2x
1+ 4x%°

dx.

7.

1
I xdx
9. .
4
o X +1
6. Beruucinurb OIPCACIICHHBIC NHTCTPAJIbI.
2arctg 2
dx

’ HJ/‘Z sin? x(1-cosx)

2arctg2 d X

) Jz sin® x(1+cos x)

2 °arctg JAx —1dx.

. .(4x—2)c032xdx.
6. j(5x—2)e3de.
8. ‘In(x2+4)dx.

10, I(Z —4x)sin 2xdx.

x+1dx

N
'—.|—\

o x +3x+1)
2 x3dx
' X*+4

”f 2C0S X + 3sin X

6. - 3
> (2sinx—3cosx)

8. j.]7/(2\/;)+1dx

(]

o IXH/X
BNXE+1

”'/[2 cos xdx

> 2+COSX
/2

-

2oy (1008 X)

4.

dx.

2.

COS xdx



2 cos X —sin X 2arctg3 dx

5. I ———adx. 6. .
o (1+sinx) 2arutg2 COS X(1—COS X)
2arctg(1/2) dX 7/2 dX

7. . 8. .

. . _ >

? cos xdx % 14sinx

9. J _— 10. —d
y 0+ 4C0sX 5 1+COSX+SInX

baok 8. KommiekcHble YncJIa 1 MHOTOYJIEHBI

. . VA
1. [Mansl 2,=12+5i u 2,=3-4i. Haiitu 2, + 2,, Z1 - 25, Z; - Z,, =1

Z;

2. Jlans1 Z;=—1+i u z,=V/3+i. [IpecTaBUTh UX B TPHTOHOMETpPHUECKOil hopme. Haiitu z;-2,, i 7,0, Yz,
Z,
3. IpencraButh B anreGpanueckoii popMe KOMILIEKCHOE YHCIIO Vi.
(-1- \Ei)so
Pemmte ypaBHEHUs B KOMIUICKCHBIX YHCTIAX:
Z2+7+1=0; 2) 2*-47°+8=0; 3) 2%+(3+2i)z—7+17i=0.

6. M300pa3uth Ha KOMIUIEKCHOH INIOCKOCTH MHOXKECTBO BCEX TOUEK Z, YAOBJICTBOPSIOIINX YCIOBHUIO:

3 {2 <|z| <4,
T 3.
S

Haiitun koMIIJIEKCHOE YHUCII0 Z = BBITIOJIHUB JICUCTBHS.

N1<3+iz| <2; 2)|z—-2|=11-2z|;

Buiok 9. OcHOBBI TeOpUH ONTHMH3ALNHU

1 Haiitu MakcuMyM U MUHEUMYM GYHKIHHU P - X1+ X,[IpH YCIIOBUSAX:

'2)(1+4X2<16, <- 4x1+ 2JC2<8, x1+ 3X2> 9, X1, XZ>0.

2. Jlna wsrotoBieHuWs Tpex BumoB usnenuil A, B, u C  HCmoib3yercs TOKapHoe, hpe3epHoe, CBapovHOe U NuIH(OBAILHOE 000-
pyaoBaHue. 3aTpaThl BpeMEHN Ha 00pabOTKy OJJHOTO M3/ENHS JUI KQKIO0T0 U3 THIOB 000pyJOBAaHMS YKa3aHBI B CJICYIOIIECH TaOmIe:

3arpaThl BpeMeHH (CTaHKO/4) .
Trm Ha 00pabOTKy OJTHOTOU3/IENUS BUIA OBuyuii Gornpabodero spe-
obopynoBaHUs MEHHO00pyI0BaHHS(4.)
A B C
OpesepHoe 2 4 5 120
TokapHoe 1 8 6 280
CapouHoe 7 4 5 240
HlnudosansHoe 4 6 7 360
[pu6sL16 (pyo.) 10 14 12

B aroii xe Tabnuue ykazan obumid GpoH pabodero BpeMeHr Ka)I0ro M3 THIIOB HCIOJIBb3YeMOro 000pyJOBaHMs, a TaK ke MPHObUIb OT
peanu3ayy OJHOTO M3JeNus JAHHOTO BHAa. TpebyeTcs ompenenuTh, CKOJBKO M3IEIUH W KaKOro BHIA CIEAYyeT M3TOTOBHUTH IPEa-
MIPUATHIO, YTOOBI MPHOBIIH OT UX peaTu3aliy ObUIa MAKCHMAaJIbHOM.

3. CocraBuTh JIBOMCTBEHHYIO 3ajauy o OTHOIICHHIO K 3ajaue, cocTosiei B
MaKCUMU3aIHU GYHKIUU P = 2x1+ X, + 3x3IpH YCIOBUSIX: -X1+3x5 -5x3=12, <2x1- x 5 + 4x3 = 24, ™ 3%1+x, +x3=18, x1, x2, x3>0.

4.Yetslpe npenpuATHs JAHHOTO SKOHOMHYECKOTO paioHa JUIsl MPOU3BOACTBA MPOAYKIIMU UCTIONB3YIOT TPU BHAA CHIpbs. [loTpebHOCTH B

CBIpbE KaXKAOTO U3 MpeanpusaTuil coorBeTcTBeHHO paBHEI 120, 50, 190 u 110 ex. CeIpbe cocpeOTOUEHO B TPEX MECTaX €ro NOIy4eHus, a

3amachl COOTBETCTBEHHO paBHBI 160, 140, 170 en. Ha xaxoe U3 npeanpusTHiA ChIpbe MOXKET 3aBO3UTHCS U3 JIFOOOTO ITyHKTA €ro IoJyde-

Hust. Tapudbl MaTpHLeH: IEpeBO30K SBISIOTCS M3BECTHBIMHU BETMUYMHAMHY 1 3a/1af0TCst. COCTaBUTh TAaKOM IJIaH NMEPEBO30K, IPH KOTOPOM 00IIast

CTOMMOCTB MEPEBO30K SBIAETCS MUHUMAJIBHOH.

5. B ompenencHHBI MOMEHT BpeMEHH Ha HPEATIPHSATHN YCTAaHOBICHO HOBOE 000pyIoBaHKE. 3aBUCUMOCTh MPOU3BOJUTEIHHOCTH 3TOTO

000pyIOBaHUS OT BPEMEHH €T0 MCIIOJIb30BAaHMS IPEANIPHATHEM, a TaK)Ke 3aBUCHMOCTH 3aTpaT Ha COAEP)KaHHE M PEMOHT 000PYAOBaHHS

IIPH Pa3TMYHOM BPEMEHH €TI0 UCIIOJIF30BaHMS IPHUBEICHBI B TabHIIe:

Bpewmst m, B TeueHHE KOTOPOTO MCIOJIB3YETCs 000pyAOBaHUE (JIET)

0 1 2 3 4 5
I'o0BO# BBITYCK IPOLYKIIMM B CTOUMOCTHOM
BBIpa)kKeHNH (THIC. pyO.) 80 s 65 60 60 55
E>xerogHele 3aTpaThl CBS3aHHBIE C COACPIKAHH- 20 o5 30 35 45 55
€M ¥ peMOHTOM 000pyAoBaHus (ThIC. py0.)




3Hasi, 4TO 3aTparhl, CBSI3aHHbBIE C MPHUOOPETECHUEM U YCTAHOBKOW HOBOTIO OOOpYAOBAaHMS, UACHTUYHOTO C YCTAHOBICHHBIM, CO-
ctaBisioT 40 ThIC. py0., a 3aMeHsIeMoe 000PYIOBAHKE CITUCHIBACTCS, COCTABUTH TaKOW TUTAaH 3aMEHBI 000PYJIOBAHHS B TEUEHHUE 5 JIET, IPH
KOTOpPOM 00111ast IpUOBLIH 32 TAaHHBIN MEPUO/] BpEMEHH MaKCUMaJIbHA.

Buiok 10. ®yHKIIUH HECKOJIBKHX NMEPEMEHHBbIX. JKOHOMHYECKHE MPHJI0KEHHSI Kypca MaTeMaTUKH
1. ®dupma cOCTOUT M3 ABYX OTICIICHHI, CyMMapHas BEIMYMHA MPUOBLTH KOTOPBIX B MUHYBILIEM TOAy cocTaBmwia 12 miH. pyo. Ha stor
r'oJl 3aIUTAHUPOBAHO yBEIMYCHUE MPHUOBLIHM TiepBoro otaencHus Ha 70 %, a BToporo Ha 40 %. B pe3ynbTare cymmapHasi mpuObLIb
JTOJDKHA BBIpAcTH B 1,5 pasa.
KakoBa BennurHa MPUOBLIH KAXKIOTO M3 OTICIICHHA:
1) B MUHYBIIEM TOLY;
2) BOTOM romy.
2. 3ammcaTh 9KOHOMHKO-MAaTEeMaTHYECKYIO MOJIEIb CIIEYIONICH 3a1auu.
s Beimycka m3nenuit AByx TuroBs (A u B) Ha 3aBoae ucnonbsiyercs ceipse yetsipex Bunos (I, 1, 111, 1V). Pacxox ceipbs xax-
JIOTO BHJ[a HA U3TOTOBIICHUE €JIMHUIIBI POYKIIUH 3a/1aH B TAOIHUIIE.

Ceipne
WUz nenne
| I i v
A 2 1 2 1
B 3 1 1 0
3amacs! ceipbs coctaBisaoT: | Buma — 21 ex., |l Buna - 8en., |1l Buna - 12en., IV Buna - 5 ex. Bemmyck ogaoTo m3genus tTuma A IpUHOCHUT 3

IIeH. e/1. IpUOBLTH, OMHOTO nu3aenus B - 2 neH. en.
CocTaBUTh IUIaH MPOU3BOJICTBA, 00CCIICUNBAIONINI HAMOOIBITYIO TPHOBLITH.
3.  ®wupwmoii 610 BhIIENEHO 236 ThIC. py0. UIs NOKYNKK 29 MpeaMeToB il 000pyIoBaHMs oduca: HECKOIBKO KOMITBIOTEPOB IO IIeHe
20 ThIC. py0., ODUCHBIX CTOJIOB MO 8,5 ThIC. py0. 3a CTOJ, CTYNbEeB 1O 1,5 ThIC. py0. 3a cTyi. [103%e BBIACHUIOCH, YTO B IPYTOM Me-
CTe KOMITBIOTEPBI MOXHO MproOpecTu 1o 1ieHe 19,5 Teic. py6., a CTOJBI MO IieHe 8 ThIC. py0. (CTYJIbs MO TOH ke IeHe), Oaromgaps
4YeMy Ha Ty )K€ CyMMY ObUIO KyIUIeHO Ha 1cToi OoJbiie. BeIICHUTD, Kakoe KOJIMYECTBO SIMHHMI] KXKIO0T0 BUIa 000pyJ0BaHHs OBLIO
npuodpeTeHo GpUpMOi.
4. 3anucaTh 5KOHOMHKO-MaTEeMaTHYECKYI0 MOJIETIb CeIyIolIel 3a1aun.
Ha getpipex cranmkax (I, I, 111, IV) ob6pabatsiBatorcs aa Buna u3nenuii (A u B), mpudaeM Kakaas neTaib IPOXOIUT 00paboTKy
Ha BCEX CTaHKaxX. MI3BECTHHI BpeMs 00pabOTKH AeTaieil Ha KaKJOM CTaHKe, BpeMsi pabOThl CTAHKOB B TEUECHHE OTHOTO IMKIIA TIPOM3BOI-
CTBa M NPUOBLIB, IOJTydacMasi OT BEIITYCKa OJHOM JeTaIH Ka)XXI0Tro BUIA. JTH JaHHBIC IPUBEICHBI B TAOIHUIIE.

Cranku Bpems o6paboTku neraneid, 4. Bpems paboTsI cTaHKa 3a UK
A B TIPOM3BO/ICTBA, U.
| 1 2 16
I 2 3 26
Il 1 1 10
v 3 1 24
[TpuObuIL HA OAHY AETATH 4 1

CocTaBuTh IIaH MPOU3BOACTBA, 00CCIICUNBAIOIINN HAUOOJBIIYIO NPHOBLIL MIPH YCIOBHHU, YTO KOJIMYECTBO JAeTajci Buaa B He
OJKHO OBITH MEHBIIIE KOJIMYECTBA JeTaje Braa A.
5. [IlBeiinas (abpuka B TeUeHHE TpeX THEH MPOW3BOAMIA KOCTIOMBI, IJalld U KypTKU. MI3BeCTHBI 0ObEMBI BBIMYCKa MPOIYKIMH 32
TPH JTHSI U ICHE)KHBIC 3aTPATHl Ha MTPOU3BOJICTBO 3a 3TH JTHU:

I OO6BeM BBITyCKa IPOAYKINH (€IIHUIT) 3arpathl
e KocTtromsl IMnamm Kyprkn (tsIC. PYO.)
Iepseorit 50 10 30 176
Bropoit 35 25 20 168
Tperuii 40 20 30 184

Hatitu cebecToMMOCTE €TUHAIBI TPOTYKIIUH KaXIOTO BUJA.
6. 3anmcaTh YKOHOMHUKO-MATEeMaTHYCCKYIO MOJECIb CICAYIOIICH 3a1aun.

CoBx03 3aKkynaer ynoOpeHus AByX BHIOB. B equnumIe Macchl ynoOpenuu [-ro Buma comepikaThes 3 yCi. el XMMUYECKOro Bele-
CTBa @, 2 YCIJI. eI XUMUYECKOTO BEIIECTBA 6 M | YCII. eI XUMHYECKOTO BEIIECTBA ¢; B SAMHUIIC MacChl yaoopeHun 11-ro Buma comepxarbcs
1 ycII. e XMMUYeCKOro BEIIeCTBa a, | YCII. eI XUMHYECKOT0 BEelecTBa 6 U 1 YCII. el XUMUYecKoro Bemiecta ¢. Ha lra. mo4Bsl HE0OX0-
JIMMO BHECTH He MeHee 9 ycil. efl. BelecTsa a, 8-BelecTsa 6, 6-BeliecTsa c.

CocraBuTh HanboJiee SKOHOMHUYHBIN TUTaH 3aKyINKH ynoOpeHuit ( B pacdere Ha 1ra), ecim IeHbl yaoOpeHuit (Ha €. Macchl) co-
craBysttoT: I-ro Buaa - 3 neH. exn., II-ro Buga - 2 nex. ef.
7. I3BeCTHO, 4TO €XEHEeebHO Ha phiHKe Tipoaaetcs 120 ex. ToBapa mo nene P = 12 mpomn./ex. [Ipu ycnoBuu paBHOBECHS Ha PHIHKE CHH-
JKeHHue IeHbl Ha 1% moBbimaeT o0beM cripoca Ha ToBap Ha 0,6%. Onpenenute QYHKIMIO Cpoca Ha JaHHBIN TOBap, Mpeanoiaras, 94To
OHA JINHEHHAs.

8.®yHKIUs cripoca HaceleH s Ha Kohe Ha JIOKaIbHOM PBIHKE OnmuchiBaeTes hopmynoit: Qd = 10-P, byukius npemioxenus: Qs =
0,5*%P+4, rme Qd — 06vem cripoca B MITH. 6aHOK B 1o, Qs - 00beM MpeIIoxKeHHs B MITH. 0aHOK B ToA, P — 1ieHa B pyOoIisix.



9. TToctpoiite cooTBeTCTBYOMIME rPadUKH, TIOKAKUTE PABHOBECHYIO 1IEHY M PABHOBECHBIH 00beM mponax. Ha kakux y4dactkax rpapuka
CKIIaApIBaeTCs AePUIUT U M3OBITOK KO(e Ha PHIHKE.

10. B pesynbrare noBbimeHus neHsl 1 kr nepcukos ¢ 50 py6. 1o 60 py6., 00beM UX crpoca Ha JIOKaJbHOM PhIHKE COKpPATHIICS ¢ 9 MITH.
KT 710 7 MITH. KT B 1o, [Ipoune ycioBus octanuch Hem3MeHHbIMU. HalimuTe K03 pGUITUEHT MPsAMOM 371aCTUIHOCTH CIIpOca T10 TICHE.

11.Mi3meHeHue LieHbI | KT anesbCHHOB Ha JIOKaJdbHOM phIHKe ¢ 30 10 33 pyOueii mpuBeso K TOMY, YTO KOJIMYECTBO MPO/IaBaEMbIX 3a He-
JIerTto 010K yBenuuioch ¢ 65 1o 80 TonH. Halinure nepexpecTHyIo 3J1acTHYHOCTh CIIpoca Ha SI0JI0KH.

12.®yuxuus cnpoca Ha ToBap X onmcsiBaercst popmynoit Qd = 8 — Px + 0,2 Py, rne Px = 4, Py = 5.0npenenute k03¢ GULNEHTH! TPSIMOiA
U [IEPEKPECTHOHN MIACTHYHOCTH CIIPOCa IO LIEHE.

13.IIpu pocte noxoxa B cembe u3 3 genoBek ¢ 4000 pydieit o 5000 pydmeii B Mecsir Ha |1 demoBeka 00beM MOKYIIOK YepHOTO XJeba
ymenbiiaercs ¢ 40 Oyxanok no 30.HaiianTe smacTHYHOCTE cripoca Ha xJie0 110 JOXOuy.

14.®ynxuns perHOUHOTO cripoca Ha Msico Qd = 10-4*P. YBennueHne 10X00B HaCEIEHHUS MPUBEIIO K YBEIHUCHHUIO cripoca Ha 20 % mpu
Kaxoi neHe. Haiimute HOBYIO (DYHKIIMIO CIIpOCa, IIOCTPONTE HA CTAaHAAPTHOW OCH KOOPIUHAT 00a rpaduka crpoca.

Teopus BepoATHOCTEH M MaTeMaTH4YeCKasl CTATUCTHKA

Baok 11. BeeieHue B TeOpHIO BepPOSITHOCTeH

1 Ha xaprtouke cnopmioTo n3 49 KieTok oTMe4YeHo mecTh. KakoBa BEpPOSITHOCTh TOTO, YTO POBHO TPU M3 OTMEUYCHHBIX KIETOK BBINIAAYT

B ouepenHOM THpaxe? (B Tupaxke mpom3BoguTCs ciydaiiHas BBIOOpKA IIECTH 3JIEMEHTOB Oe3 BO3BpALICHUS M3 MHOXeCTBa 49 KieTok

KapTOYKH CIIOPTIIOTO.)

2. Tpex3HayHOE YMCIIO CIy4YallHO M PAaBHOBEPOSTHO BHIOMPAETCS U3 BCErO MHOXECTBA TPEX3HayHBIX yucen. Haiitu BeposiTHOCTH TOTO,

YTO OHO JENUTCS: a) Ha 3; 0) Ha 5.

3. Heranb ¢ BepostHOCcThIO 0,01 mmeet aedekr 4, ¢ BepositHocThio 0,02 umeer nedekt B u ¢ BeposTHocThi0 0,005 umeer 00a nedekra.

Haiiti BeposITHOCTB TOTO, 4TO JA€Tajb UMEET XOTs Obl ONUH Ae(EKT.

4. Ha GeckOHEUHYIO IIAaXMAaTHYIO TOCKY CO CTOPOHOH KBajpaTa a OpocaeTcs Haymady MOHETa paauyca T, 2e<a. Haiitu BepoSTHOCTH p,

TOTO0, 9YTO MOHETa OyJIeT IMETh OOIIHe TOUKH ¢ K KBaapatamu, /~=1,2,3,4.

5. Ilycts umeetcs mapTus, cocrosimas u3 500 u3genuii, cpenu KOTOPHIX IBa OpakoBaHHBIX. KakoBa BEpOSTHOCTH B BEIOOPKE M3 5 M31e-

i He 0OHAPYKUTh HA OZHOTO OPaKOBaHHOTO?

6. Cucrema KOHTPOJIS M3JEJIUH COCTONT U3 JIBYX HE3aBUCHMBIX IIPOBEPOK, BHIIOIHAEMBIX OJHOBPEMEHHO. V31enne canTaeTcs roaHbIM,

€CII OHO TIPOILTO 00€ MPOBEpKU. B pe3ynbpTare Kakaoil mpoBepkn OpakOBaHHOE M3/EJINE TPU3HACTCSA TOIHBIM C BEPOSITHOCTSIMU d,, a2

COOTBETCTBEHHO. HaliTy BeposSTHOCTH TOTO, 4TO OPaKOBAaHHOE M3EIHE YCIIEIIHO IPOieT 00e IPOBEpKH?

7. B ycnoBusix 3ama4u 6 BEpOSTHOCTH TOTO, YTO B pe3yJIbTaTe MepBON U BTOPOW MPOBEPOK OyIEeT OTOPAKOBAHO T'OJHOE U3/EIHE, PABHBI

cootBeTcTBeHHO 1 M P2. HaiiTn BeposiTHOCTh OTOPAKOBKU T'OJTHOTO U3/1EIIHSI.

8. /lBoe moroBopuiMCh O BCTpede B TEYEHHUE OmnpejeieHHoro yaca. [Ipumenmuii nepsbiM xaeT 20 MuHYT U yxoauT. KakoBa BeposT-

HOCTB BCTpeuu?

9. Ha npeanpusiTuu M3roTOBJISIFOTCS U3/IENHUS ONIPEACIIEHHOTO BUa Ha TPeX MOTOYHBIX JMHUsAX. Ha nepBoit muanu npoussoaurcs 20 %

n3zenuii oT Bcero o0beMa uX MpOU3BOJCTBA, Ha BTOpoi - 30 %, Ha Tpetbeit - 50 %. Kaxxas u3 auHuUi XapakTepu3yeTcss COOTBETCTBEHHO

CIEeYIOUINMH TPOLIEHTaMHU ToqHOCTH m3aenwid: 95, 98 u 97 %. TpebyeTcs onpenenuTs BEepOATHOCTh TOTO, YTO HAYTall B3SATOE HU3[CIHUE,

BBIITYIIIEHHOE TPENIPUSATHEM, OKKETCsl OpaKOBAaHHBIM, a TaK)Ke BEPOATHOCTH TOTO, YTO 3TO OpaKOBaHHOE M3JIENIUE CIENaHO Ha MEPBOMH,

BTOPOM U TPEThEU JTUHUSIX.

10. B cembe 10 gereit. Cunrtast BEpOSATHOCTH POXKICHUI MallburKa U IEBOYKH PaBHBEIMH 1/2, HAUTH BEpOSITHOCTH TOTO, YTO B CEMbE: a) 5
MaJbYHKOB H 5 JIeBOYEK; ©O) YUCIIO MATLYMKOB OT 3 10 8.

11. B By3e obyu4aercst 730 cTyneHTOB. BeposTHOCTD TOTO, YTO AE€HBb POXKJICHHS HayraJa B3ATOIO CTYAEHTA IPUXOIUTCS HA ONPEAEICHHbIH
JIeHb rojia, paBHa 1/365 mns xaxaoro u3z 365 nueil. Haiftu: a) Hanbosee BeposSTHOE YHCIO CTYACHTOB, poauBIINXCS | stHBaps; 0) Be-
POSITHOCTB TOTO, YTO HAHAYTCS TPU CTYACHTA, UIMEIOIIUX OJUH U TOT XK€ JI€Hb POXKICHHS.

Baok 12. Cityyaiinble BeJIMUMHBI

1 W3 28 xocTei foMHHO cIy4aiiHO BeIOMpaeTcs onHa. Haiitu 3akoH pacmpenesieHust CyMMbI OYKOB Ha MOJIOBUHKAX 3TOH KOCTH.

2. HaiiTu 3aK0H pacmpeesieHus! ClTy4aifHON BeNUYUHBI X= SiN — E, rae E -4ucio 04KOB, BHINA/A0NIEE TPU OPOCAaHUH UTPabHON KOCTH.

3. Haiitn matematnueckoe oxunanue M(X)u gucnepcuto D(X):

a) OMHOMHHAJBHOTO paclpeaesIeHus;

0) pPaBHOMEPHOTO PACHPENEICHHUSI.

4. Tlone3ysch HepaBeHCTBOM YeOblnieBa, OLIEHUTh BEPOSTHOCTD TOro, 4To 1pu 1000 OpocaHusX MOHETHI YHCIIO BhINaIeHNH repda Oyner
3axmodeHo Mexay 450 u 550.

8 Ompenenurs BEpOSTHOCTh TOTO, YTO CPEIHSAS Macca MATH HayJa4dy B3SThIX [IAKETOB ¢ pac(hacoOBAHHBIM TOBAPOM OyJIeT OTKIOHITHCS
OT HOPMBI He Oonee yeM Ha 2 T, €CJIM CPEe/IHssA Macca OJTHOTO MakeTa - 1 KT, a OTKIOHeHue - 1,5 T (pacmpezeneHne Macchl MakeToB
HOPMAJIBHO).

9  MuBecTop NOKYIMaeT IEHHbIC OyMard 3a CueT 3aiiMa, B3SITOTO ¢ MPOLEHTHOW CTABKOW 2 MO 3aJI0T HEABMKUMOCTH. [IpOIieHTHAsI cTaB-
Ka Ha neHHble Oymaru X -ciaydaiiHas BenuunHa ¢ XX = a, a>e, BX = a°. Kakosa BEPOSATHOCTB TOTO, YTO HHBECTOP HE CMOYKET BEPHYTH
JIOJIT ¥ JIMIIUTRCSE cBOoe HepBrmkuMocTu?(Y K a 3 a H 1 e. OLEHUTH ¢ IOMOIIBIO HepaBeHCTBa YeObImeBa BepoATHOCTE coObIThs (X<
2).)

8. B ypHe comepxurcs 5 mapos, Genble 1 yepHble. McribiTaHne COCTOUT B TOM, YTO KX/ pa3 M3 YpHBI CIy4aiiHO BEIHUMAETCSl OJIMH
map ¥ B3aMEH B ypHY BO3BpalllaeTCsl IIap, HO JPYroro mseTa (BMecTo 0enoro - 4epHbId 1 HaoOopoT) Haiitn MaTpuiy nepexoaHbix
BEPOSITHOCTEH /i1t e MapKkoBa, COCTOSHHSIME KOTOPOH SIBJISIETCS KOJIMYECTBO OeNbIX apoB B ypHe. Haiitn BeposiTHOCTH nepexo-
Jla 3a 1Ba Iara.



CxeMa COOTBETCTBHSI THIIOBBIX KOHTPOJIbHbIX 3aJJaHUH M OLleHMBaeMbIX 3HaHﬂﬁ, yme}mﬁ, HABbIKOB U (I(l.]'ll(l) onbITa aes-
TCJIBbHOCTH, XaPAKTECPUIYIOLIUX ITAIIbI (l)Ole/lpOBaHl/lﬂ KOMIIeTeHIU i

dopMupyemasi KOMIIETEHLIAS HanmenoBanue nnaukaropa
THUIIOBBIE KOHTPOJIBHBIC 3a-
JIOCTHKEHUS] KOMIIETEHIIUU
JaHUs
YK-10 Cnocoben npuHuMath | YK-10.1 Bormpocsl k 3k3aMeny
000CHOBAHHBIE YKOHOMHYECKHE PELICHHS TectoBoe 3aganue
B pa3IMYHBIX o0acTsax
KU3HEAEATEIIbBHOCTH YK-10.2 Bormpocs! k 3k3aMeny
Bomnpocs! k onpocy
YK-10.3 Bormpocs! k 3k3aMeny
3agaun




