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1. IOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma TUCHMIUIMHBI COCTaBiIeHa Ha ocHoBe yueOHoro muana 38.03.04 T'ocynapcTBeHHOE M
MYHHUIHTNIAIBHOE yrpasieHue mo npodmmo «IIpaBoBoe peryinpoBanue B rocyIapcTBEHHOM M MYHHIIMIAJb-
HOM ympaBJieHun» (04HO-3a04Has popma oOyuenus1) 2023 roa Havasia MOArOTOBKU.

2. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHE-
CEHHBIX C INTAHUPYEMBIMHU PE3YJIbTATAMHA OCBOEHHUSA OBPA3OBATEJIBHOM ITPO-
I'PAMMBbI

2.1 Ileabl0 OCBOGHHS IUCIUILIUHBI SBISIETCS (HOPMUPOBAHHE Yy CTYACHTOB KOMIIETCHIHH, HEOOXOIUMBIX JUIS
poeCCUOHATILHON J1eATEIbHOCTH, MpaKTHUUYecKasl MMOArOTOBKAa U O3HAKOMIJIEHHE CTYIEHTOB C T€OPETHUECKUMHU
OCHOBAMH IO MaT€MAaTHKE /ISl YCHEIIHOTO U3yueHHUs] (PyHIaMEHTAIbHBIX U CHEUUATbHBIX AUCIUILIUH Y9eOHOTO

Kypca.

2.2 3agjayamMm Kypca siBJISIIOTCS:

— OCBOEHHE MAaTeMaTUUYECKOro alrapara, IOMOIaloIIero MOJIEINPOBaTh, aHAIM3UPOBATh U pPELIaTh yIIpaBIeHYE-
CKHME€ 3aJauM, B T.4. MCIOJb30BaHME MATEMAaTHUYECKOr'0 ammapar B pacuerax Ipu pa3padOTKe MPOEKTOB,
HAIMpPaBIIEHHBIX HA PA3BUTHE OPTaHU3AIINH;

— TOMOIIb B YCBOEHUH MAaT€MAaTHUYECKUX METOJIOB, JAIONIUX BO3ZMOXXHOCTh U3y4aTh M IPOTHO3UPOBATH MPOIIECCHI
U SIBJICHUS U3 00J1acTu OyAyIIel NesTeNbHOCTH CTYACHTOB;

— (dopmupoBanue 6a3pl 3HAHUH IS ydacTus B oOecrieueHUH pa3pabOTKU COLMATFHO OPUEHTHPOBAHHBIX MEp pe-
TYJTUPYIOIIETO BO3JICUCTBUSI Ha OOIIECTBEHHBIE OTHOIIECHUS M MPOLIECCH COIUATbHO-D)KOHOMHYECKOTO Pa3BH-
THSL.

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

ITponecc n3yyeHus JUCUUIUIMHBI HAlpaBJeH Ha (JOpMUpPOBaHME CIEAYIOUIMX KOMIIETCHIIMI:
Koas! ¢popmu-
pyeMbIX KOMIIe-
TEeHIIUH

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

YHuBepcajibHble KOMIIETEHIIUH
CnocobeH nmpuHUMaTh 00OCHOBAaHHBIE YKOHOMHYECKHUE PEIICHUS B pa3- YK-10
JUYHBIX 00JIACTIX KU3HEACITENbHOCTH

NHauKaTophl J0CTHKEHUS] KOMIIETCH UM

Kox n HaumeHoBaHue HaunmenoBaHue MHIMKATOPa JOCTHXKEHUS] YHUBEPCATbHON
KOMIIETEHINH KOMIIETEHIH
YK-10 Cnocoben mpu- | YK-10.1 ITonnmaer 6a30Bble MPUHIUITBI SKOHOMHUUYECKOTO Pa3-BUTHUS

HUMaTb OOOCHOBaHHbBIE JKO- | U (PYHKIIMOHUPOBAHUS SKOHOMUKH, 1IN U (OPMBI yUacTHsl rocyaap-
HOMMYECKHE DELIEHUS B pa3- | CTBA B DKOHOMHUKE

JMYHBIX OOJIACTSX >KU3Henes-
YK-10.2 IIpumeHsieT MEeTo/Ibl IMYHOTO SKOHOMHUYECKOTO U (hUHAHCO-
TEIbHOCTH

BOTO IIJIAHUPOBAHUSA JUIS JOCTUKEHHS TEKYILUX U JIOJITOCPOUYHBIX 1ie-
Jei, Ucroib3yeT (PMHAHCOBBIE MHCTPYMEHTHI JJISl YIpPaBJICHUS JINY-
HbIMU (PUHAHCAMHU (JIMYHBIM OIOJXKETOM), KOHTPOJIUPYET COOCTBEH-

HBIC DKOHOMHWYECKHUE U (bHHaHCOBI)Ie PUCKH

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE
OBPA30OBATEJILHOM ITPOT'PAMMBI

JucnumimHa «MaTeMaTukay OTHOCUTCS K o0s3aTenbHoi yactu b1.0.04.



I[I/ICI_[I/IHJII/IHBI, IJId U3YYCHHA KOTOPBIX HCOGXOIII/IMBI 3HAHUA, YMCHUS, HABBIKA II&HHOfI AUCHUITIIUHBI:
DKOHOMHUYECKask TEOPUs
OCHOBBI MATEMaTHYECKOTO MOJICIIMPOBAHUS COLIUATBHO-3KOHOMUUYECKHUX MTPOLIECCOB.

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

o KonrakrHas . g [Ipomex.
HasBaHue pasieios § pabota 5 \o| arTecranys
(Moyiei) u TeM = Jlekuun | Ilp. 2 Sk3amen
© 12 24 | 72 36
Monayasb 1. JInneiinas ajaredopa ¢ 3JieMeHTAMHU AHAJMTHYECKOH reoMeTpuH
Tema 1 Hauana aHanuTHYECKON T€OMETPUHN 1 1 2 5
Tema 2 DnemMeHThl MATPUYHOTO aHAIN3a 1 2 5
Tema 3 CrucreMbl TUHENHBIX YpaBHEHUN 1 1 2 3)
Tema 4 KomruiekcHbI€ 4KCIa 1 MHOTOUJICHbI 1 1 2 5
Tema 5 OCHOBBI TEOPUM ONTUMU3ALIUN 1 1 2 3)
MoayJb 2. DjieMeHTbl MATEMATHYECKOI0 aHAJIN3a
Tema 6 BBenenne B MaTeMaTUYECKAI aHAIN3 1 1 2 5
Tewma 7 [Ipenen u HepepBHIBHOCTD 1 1 2 5)
Tema 8 IuddepennuansHoe ucuncnenue GpyHkuuu | 1 1 2 5
OJTHOTO TIEPEMEHHOTO
Tema 9 MHTErpasibHOE HCYUCTICHUE 1 1 2 5
Tema 10 @yHKIIMM HECKOIBKUX MEPEMEHHBIX 1 1 2 3)
Mogay.b 3. Teopusi BeposITHOCTEH M MATEMATHYECKASl CTATHCTHKA
Tema 11 BBezieHne B TE€OpHUIO BEPOSITHOCTEN 1 1 1 10
Tema 12 Cryudaiinble BETUYHHBI 1 0,5 1 6
Tema 13 DneMeHTHI MAaTEMATHYECKON CTaTUCTUKHU 1 0,5 2 6
[IpomMexxyTouHast arrecranus:
1 DKk3ameH
36

ConepxxaHue JMCUMILIUHBI CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jaejam)
JIeKuMOHHbIE 3aHATHS

JIuneiiHas ajaredpa ¢ 3J1eMEeHTaAMH aHAJTUTHYECKOH reOMeTPUH

Tema 1. Hauana ananumuyeckou ceomempuu

DONeMEeHTHl aHAJTUTUYECKON TeOMETPUU Ha NPSIMOM, MJIOCKOCTH U B TPEXMEPHOM IMPOCTPAHCTBE. BEKTOpEI.
JIuneitnsle onepanuu Haj BekTopamu. CKalsipHOE U BEKTOPHOE IIPOU3BENEeHNE BEKTOPOB. lIpsAMast Ha miaockocTH.
VYpaBHeHue npsMol ¢ yriioBeIM KoddduimenTom. YpaBHeHHE NpsMoi B oTpe3kax. HopmanbHas ¢popma ypaBHe-
HUS NPSAMON. YTOJ MEXIy NPSAMBIMHU. Y CIIOBUE NMAPAJUIEIbHOCTH U NEPIEHANKYISIPHOCTH NPsAMBIX. PaccrosHue ot
TOYKH JI0 MIPSIMON. YpaBHEHUE OKPYKHOCTH. Diuic. ['unepOoina u napadona. [lnockocts. YpaBHEHHE MIIIOCKOCTH
B oTpe3kax. HopmanbHas Gopma ypaBHEHUS MIIOCKOCTU. YTOJ MEXIY MPSAMBIMH, IUIOCKOCTSAMH, MPSIMOM U 110c-
KOCTBIO. PaccTostHuE OT TOUKHM A0 MPSAMOM, INIOCKOCTH.

Tema 2. Dnemenmol MampuuHo20 AHAIU3A

[TonsiTue MaTpuubl pa3mepa nxm. Onepanuu HaJl MaTpULlaMU M UX cBolcTBa. llepeMHOxeHue maTpuil.
TpancnonupoBanue marpul. YucioBele XxapaktepucTuku Matpul. Onpenenurenu. [lonaTne onpeaenurens u-ro
nopsiaka. CBolicTBa onpenenuteneil. MUHOpHI U uX anredpanyeckue A0NoiIHeHus. Teopema 0 BEIUHCIEHUH OIpe-
nenuTens yepes anreOpandeckue gononHeHus. Panr matpunbl. CucteMbl BEKTOPOB, H-MEPHOE JIMHEHHOE BEKTOP-
HOE MpOoCcTpaHcTBO. JInHelHble onepaTopbl 1 MaTpuIlbl. COOCTBEHHBIE BEKTOPHI IMHEHHBIX onepaTtopoB. EBkiumo-
BO npocTpaHcTBO. KBaspatuunsie Gopmsbl.

Tema 3. Cucmema nunetinbix ypasHeHuu

[TonsiTve cUCTEMBI JIMHEHHBIX alreOpandeckux ypaBHeHUI. MaTpuuHas ¢opma 3alucu CUCTEMbI ypaBHe-
Huit metonioM ["aycca. Pemenne cucteM TUHEHHBIX anredpandeckux ypaBHeHH MetogoM Kpamepa Pemenue nu-
HEHHBIX CHCTEM U3 N YpaBHEHUM C N HEM3BECTHBIMU B MATPUUHOU (hopme.

Pelienrie 5kOHOMUYECKHX 3a/1a4 € MOMOILbI0 MaTpuil. Mojienb JIeoHTbeBa MHOTOOTPACIEBOM YKOHOMUKH.



Tema 4. Komnaekcuvie uucia u MHO20YEHbL

ApudmeTndeckne onepalyd HaJ KOMIUICKCHBIMH yuciiaMu. KomriekcHas miockocTs. Tpuronomerpude-
CKasl U TIOKa3zaTesibHast JOpMbI KOMIUIEKCHOTO Ynciia. Bo3BeneHne B HaTypallbHYIO CTEMEHb U M3BJICUEHUE KOPHS
W-HOM CTENEHU U3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHre KOMIUIEKCHBIX YuCel B KBaJpPAaTHBIX ypaBHEeHUsX. Pazio-
JKeHHE JEeHCTBUTENHHOI0 MHOIOWIEHA HA JUHENHBIE MHOKUTEIH.

Tema 5. OcHogbl meopuu onmumuzayuu

Knaccuueckue meronpl ontTuMM3anuu. JIuHeitHOe U Leno4YuciieHHoe nporpaMMmupoBaHue. OCHOBHBIE I10-
HATHUS 3a/lad U METOJIOB MaTEeMaTHYeCKOro IMporpaMMmupoBanus. JIuHelHble 3amaun ontumuszanuu. OCHOBHBIE
OTIpeJIeJICHUs U 3aJ1a4i JJMHEWHOTo MporpaMMupoBanus. [loctanoBka U pa3nuyHbie (OPMBI 3aIUCH 331a4 JTUHEH-
HOro nporpammupoBanus. CTaHnapTHas U KaHOHUYECKas (POpMBI MPEACTABICHUS, T€OMETpUYecKas HHTepIpeTa-
U 337249 JTUHEHHOTo TporpaMMupoBanust. CUMILIEKC-METOl U CUMILJICKCHbIE TaOIHIIbl. DKOHOMHYECKasi HHTEp-
MpeTanus 3JIeMeHTOB Tabnuibl. Teopus 1BoiicTBEHHOCTH. [IBOMCTBEHHbIE 3a/1a4 U METObI, UX UHTEPIpPETAIusI.
DKOHOMHYECKasi U MaTeMaTudeckas (OpMYIUPOBKH TpaHCTIOpTHOU 3anauu. [IpaBuia noctpoenus neneit. CMbIc
MOTEHIIMAJIOB, METOJ MOTeHIHaIOB. OCHOBHBIE CIOCOOBI MOCTPOEHUSI HAYAJIBHOI'O OMOPHOro perieHus. Tpawc-
MOPTHBIE 331241 C HAPYIICHHBIM 0aJJaHCOM MTPOU3BOACTBA U MOTpebIeHus. JJucKpeTHOe MporpaMMUPOBaHHE.

MaremaTudeckuii anaaus u a1uddepeHuuaibHbie ypaBHEeHUs

Tema 6. Beeoenue 6 mamemamudeckutl aHau3

[Tonstne mHOxecTBa. Omepanuu Hax MHOXecTBaMU. (DYyHKIMOHAJIbHAs 3aBUCUMOCTh. OrmpenencHue
¢bynkunu. CriocoOs! 3axanust pynkuuil. Knaccndukanus QyHKIuUi: YeTHbIe, HEYETHbIE, IEPUOJUYECKUE U HeTle-
puoauueckue. MoHoTOHHOCTh ¢GyHKuMH. OOpatHas ¢yHkuusa. OrpanuuyeHHble QyHKuuu. HauOonbimiee u
HanMeHblIee 3HaYeHus QyHKIMH. ['padKu OCHOBHBIX JIEMEHTAPHBIX (PYHKIMHA (JTMHEHHOU, MOYIISI, KBaIpaTHd-
HOM, CTEMEeHHOW, IMOKa3aTeIbHOU, Jorapu(MHUUECKO, TPUTOHOMETPUUECKHX, OOpATHBIX TPUTOHOMETPHUYECKHUX
¢bynkuuit). CnoxHast QyHKImst. OYHKIIUHN CIIpOca U IPEAIOKEHUSI.

Tema 7. Ilpeden u nenpepvleHOCMb

YucnoBble nocnenoBaTebHOCTH. OrpaHMYEeHHbIE M HEOTPAaHUYEHHbIE TTociieqoBaTenbHoCTH. [Ipenen yuc-
JIOBOH TOCIIE0BaTeIbHOCTH. ApupMETHYECKHE ONepauy HaJ npeaenaMu. MOHOTOHHBIE TTOCIIE0BATEIEHOCTH.
Yucno e. 3agadya o HENPEepPHIBHOM HAuMCICHHH MpoueHTOB. CyMMa OECKOHEYHO YOBIBAIOIIECH TeOMETpUUYECKOi
nporpeccuu. [lonsitue okpectnoctu Touku. [Ipenen Gpyukiuu B Touke. J[Ba 3ameuarenbHbIX npenena. Hempepois-
HOCTh (PYHKLUHU B TOuke. ApupMeTnyeckre AeWCTBUSA HaJ HEMpephIBHBIMU (yHKIMAMU. HenmpepblBHOCTh (yHK-
LIMM Ha MHOXKecTBe. HenmpephIBHOCTh HEKOTOPBIX 31eMEHTapHbIX (PyHKIMH. CBONCTBA YMCIOBBIX MHOKECTB U I10-
crenoBaTenbHOCTe. ['100anbHbIE CBOMCTBA HENMpPEPBIBHBIX (YHKIMH: Teopema 00 OrpaHMYEHHOCTH (DYHKIUH,
3aJIaHHOM M HEINpEephIBHOW Ha OTpe3Ke, TeopeMa O JOCTHKEHMM (PYHKIHMEW, HENpPEepbIBHOM HAa OTpE3Ke, CBOUX
HauOOJIBIIET0 U HAMMEHBIIET0 3HAYCHUH.

Tema 8. Jupppepenyuanvroe ucuucienue pyukyunu 00H020 nepemerHo20

[TpousBonHas u nuddepennuan. ['eomerpudeckuil, GrU3NUECKUii, SJKOHOMUUYECKUIM CMBICI MPOU3BOIHOM.
3aBUCUMOCTh MEXJly HENPEPHIBHOCTHIO U AuddepeHunpyeMocTbio GpyHKIMH. CxeMa BBIYHCIEHUS TPOU3BOIAHOM.
[IpaBuna nuddepenmpoBanus. [IponsBogHas cinoxHol U o0patHOM QyHKIM. [Ipor3BOAHAsS OCHOBHBIX AJIEMEH-
TapHbIX ¢yHKUIUH. [Ipon3BoaHbIe BbICIINX NOPsAKOB. OCHOBHBIE TeopeMbl 0 AuddepeHnnpyeMbIX GYHKIHUAX U UX
npuioxxeHus (teopembel ®epma, Pomns u Jlarpanxka, npasuio Jlonurans). Bo3pactanue u yObiBaHue (yHKIUH.
OkerpemyM pyHkimn. Cxema uccnenoBanus GyHKIMU Ha 3KcTpeMyM. OThICKaHuEe HAUOOJBIIEro M HAUMEHBILIETO
3HaueHu (yHKIUU, 3aJaHHOW Ha oTpe3ke. BoimykiocTs QyHKUIMH U Touku mneperumba. Cxema uccieroBaHUS
(YHKIMU Ha BBINYKJIOCTh U TOUKU meperuda. AcumntoTsl. O0mas cxema uccieoBanus GyHKIUN U TOCTPOEHUS
UX rpauKoOB.

Tema 9. Hnmeepanvroe ucuucienue

[TepBooOpaznas QyHKIMS W HeompeneneHHbIH uHTerpain. CBOHCTBa HeompeleleHHOro uHTerpaia. He-
OTpe/ieNIEHHBI MHTETpall OT OCHOBHBIX AJIEMEHTapHbIX (pyHKUMH. VIHTerpupoBaHue 3aMeHON MEpEeEMEHHOIr0 U 10
qyacTsaM. VIHTerpupoBaHue paliMoOHAIbHBIX, HEKOTOPBIX UPPALMOHAIBHBIX (YHKUIUH U TPUTOHOMETPUUYECKUX BBI-
paxenull. [IoHATHE OMpPENEIEHHOr0 UHTETPANIA, €0 T€OMETPUYECKUI U SKOHOMUYECKHN cMbIci. CBOCTBa Ompe-
neneHHoro uHrerpana. ®@opmyna Heiotona-JleitbHuma. 3ameHa nepeMeHHOro u popMyia UHTETPUPOBAHUS IO Ya-
CTSIM B OIPENIEJICHHOM HMHTerpaie. ['eomerpuueckue MpHIIOKEHUs ONpezesieHHoro uHrerpaita. HecoOcTBeHHbIE
UHTErPAJIbL.

Tema 10. Qynkyuu HecKOIbKUX NEPEMEHHBIX



ToueuHble MHOXKECTBA B N-MEpHOM MpocTpaHcTBe. [loHsaTHE QYHKIIMH HECKONBKUX MEpPeMeHHbIX. [Ipume-
pBl Takux GYHKIHUM (JIUHEHHas, KBaapaTuyeckas; B SKOHOMHMKE — (DYHKIMS IOJIE3HOCTH, MPOU3BOACTBEHHAs
¢bynkmus). O6nacTh onpeneneHus, TUHIUN YPOBHS (PYHKIIHMI HECKOIBKUX NepeMeHHBbIX. DYHKIIMU MOJIE3HOCTH U
KpuBble O6e3paznuuus. [IponsBoacTBeHHas GyHKIUSA U U30KBaHTHI. [Ipenen u HenpepbIBHOCTh PYHKUINN HECKOIb-
KHX TepeMeHHbIX. YacTHbie ipon3BoaHbIe. [Ipon3Bonubie U quddepeHmansl GyHKINNE HECKOIBKUX MTEPEMEHHBIX.
[IpousBoHas MO HANpaBICHUIO, TPATUEHT. DKCTPEMyM, HauOoJbllee U HaUMEHbIIee 3HAUCHUs] (PyHKIMIA MHOTHX
MIEPEMEHHBIX. Y CIIOBHBIN 3KCTPEMYM: METOJ MOJACTAHOBKM M METOJ MHOxUTeneu Jlarpanxka. MeTton HauMeHbIINX
KBaJpaToB.

Teopusi BeposITHOCTEN M MaTeMaTH4YeCKasi CTATUCTHKA
Tema 11. Beeoenue 6 meoputro eeposmuocmei
IIpenmer Teopumn BeposTHOCTEH. CyIIHOCTh M YCJIOBHSI MPUMEHUMOCTH TEOPUH BepOoSTHOCTEW. OCHOBHBIE
MIOHSTHSI TEOPUH BEPOSITHOCTEH: COOBITHE, CyMMa COOBITUN, IPOU3BEICHUE COOBITUI, BEPOSATHOCTHOE MPOCTPAH-
CTBO, KOHEYHOE BEPOATHOCTHOE IIPOCTPAHCTBO, KIIACCUYECKOE OINPEACIIEHUE BEPOATHOCTH, FEOMETPUUYECKHE BEPO-
STHOCTH. Y CTIOBHBIE BeposTHOCTH. HezaBucumocts coObiTrii. Teopema ymHOx)eHUs1. DOpMyra MOTHOMW BEPOSTHO-
ctu. @opmyna baiieca. [locnenoBarenbHocTH ucnbiTanuil. Cxema bepuyiu.

Tema 12. Cnyuatinvie senuyumbl

CityyaiiHble BeTMYMHBI U CLIOCOOBI MX onucanys. JJcKpeTHas 1 HellpepbIBHAs CTydaiiHble BelMYUHbL. DYHKIMSA pac-
Tpe/IeieHnsT BEPOATHOCTEH, e¢ CBOWCTBA. BeposTHOCTh monanaHusi Ha MOMyMHTepBal. Psn pacnpenenenus u QpyHKIwps
pacrpezeneHys: UCKPETHOM ClTydaiiHoM BeMuuHbL. Maremartudeckoe oxuianve. CBOWCTBa MaTEMAaTHUYECKOTO OXKHUa-
Hus. MaTemaTuyeckue OKHUIaHUS albTepHATHBHOW CITy4aifHOM BEIWYMHBL, OMHOMHHAIGHOW CITy4aifHON BEJIWYHHBIL,
ITyaCCOHOBCKOM CITy4ailHOW BEJMYMHBI, TEOMETPUIECKOMN CITydaiiHOW BeMYMHBL. CTaTUCTUYECKOE MCTOJIKOBAaHUE MaTe-
MaTUYeCKOro okujanus. Jlucnepcus ciydailHOM BEJMUMHBI U €€ CBOWCTBA. /lucniepcun ambTepHAaTUBHOM CITydaliHOM
BEJIMYMHBI, OMHOMUHAIBHOM CITy4ailHOM BEIWMYMHBI, ITyaCCOHOBCKOM CITy4aifHOM BEIMYMHBI, TE€OMETPHUYECKON CIydaitHOM
BeNMUMHBL. HenpepbiBHBIE CiTyyaiiHble BETMYMHBI U MX BKHEHIIME YHUCITIOBbIE XapaKTepUCTUKK: (DYHKIMS pacrpeiesieHus],
(GYHKIHS TUIOTHOCTH BEPOSTHOCTH, MATEMATUIECKOE OXKUIAHUE, TUCIICPCHS, CTAaHIAPTHOE (CpeaHee KBaAPaTUIHOR)
OTKJIOHEHHe. Mojenu 3aKOHOB pacIpelielieHHss BepOoATHOCTEH, HauOoliee yHoTpeOnsieMble B  COIMAILHO-
SKOHOMHUECKUX NpuioxeHusax. HopmaneHoe pacnpenenenue. @yHKIUM OT CilydailHbIX BEJIMYUH. 3aKOH pacIpese-
JICHUSI BEPOSITHOCTEN Uil (DYHKLUI OT M3BECTHBIX CIIy4alHbIX Bemr4uMH. CXOAMMOCTH 1O BEpOATHOCTH. HepaBeHCTBO
YeOpimeBa. 3akoH OONBIIMX 4Yucesl M ero cieactsue. Ocobast poib HOPMAJIBHOTO paclpeneieHts: LeHTpallbHas
npenenbHas TeopeMa. llenn MapkoBa u MX MCIOIB30BaHUE B MOJEIMPOBAHUM COLMAIIBHO-DKOHOMUYECKUX IPO-
L[ECCOB.

Tema 13. Dnemenmol mamemamuieckol Cmamucmuky

OcHOBHBIE 33J]a4l MaTeMaTH4YeCKON CTaTUCTUKH. CTaTUCTUYECKHUE METOJbI 00pabOTKH IKCIepUMEHTAIb-
HBIX JJAHHBIX BHEUIHEN cpenibl. CTaTUCTUYECKHE TUIOTE3bl. Y POBEHb 3HAUMMOCTH U MOIIHOCTH KpuTepus. Ontu-
ManbHbI KpuTepuil Helimana-IIupcona. OnTumManbHble KpUTEPUHU AJIA MPOBEPKU TUIIOTE3 O MapameTpax HOp-
MaJbHOTO U OMHOMUHAIBHOTO pacnpeneneHuii. Kpurepuu ajis mpoBepKU CIOKHBIX TUoTe3. Hemapamerpuueckue
kpurepuu. CTaTUCTUYECKOE OLICHMBAHUE U MpPOBepKa runore3. CTaTUCTUYECKUE OLIEHKU MapaMeTpPOB U UX CBOM-
CTBa. Y CJIOBHbBIE 3aKOHBI pacnpeneneHus. JloctaTouHble cTaTUCTUKU. D(G(EKTUBHOCTh OLIEHOK. MEeTo1bl Hax0X-
JICHHS OLIEHOK: METOJI MOMEHTOB, METOJl HauOOoJbIlero npasaonoaoous. JJoseputenbHble HHTEPBAJbI ISl Mapa-
METPOB HOPMAJIBHOTO pacupeneneHus. JJoBepuTenbHbple HHTEPBANBI U1 BEPOATHOCTH ycIlexa B cxeme bepHymin.
WNHCTpyMEHTBI CTATHUCTUKH ISl aHATN3a JAESITeIbHOCTH CyOBEKTOB yIpaBieHHsl (OpraHbl TOCYJapCTBEHHOM BIa-
ctu Poccuiickoit denepannu, opraHbl TOCYIapCTBEHHOW BiacTH cyObekToB Poccuiickoit denepaiivu, opraHbl
MECTHOT'O CaMOYIpPaBJI€HUs, FOCYAAapCTBEHHbIE W MYHUIMUIIAJIbHBIE MPEANPUATUS U YUPEXKIACHHUS, UWHCTUTYTHI
Ipa)/JIaHCKOro 00IIecTBa, 0OIIECTBEHHbIE OpraHN3allui, HEKOMMEpPUYECKHEe U KOMMEpPUECKUe OpraHu3aii, Mex-
JyHapOJHbIC OpTaHU3AI|H, HAyYHbIE U 00pa30BaTEeNbHbBIC OPTraHU3AIUN ).

IIpakTHYecKkue 3aHATHSA
Tema 1. Hayasia aHaJIMTHYECKOH reOMeTpHUH
Y4eOHbIe HeJH: PaCKPBITh COJIEPIKAHUE pa3/iea aHaTUTHUECKas TEOMETPHS
OCHOBHBIE TEPMUHBI U ITIOHATUA
Bexrop
JInHeliHbIE Onepanuy HaJl BEKTOpaMu
CkanisipHOE U BEKTOPHOE NPOU3BEEHUE BEKTOPOB
YpaBHeHuEe NpsSIMoit
VYcnoBue napamienbHOCTH U NEPHIEHAUKYISIPHOCTH TPSAMBIX




JInHnu BTOpOrO Nopsiaka

Tema 2. D1eMeHTHI MATPHYHOI0 AHAJIH3A
Yu4eOHbIe 1eJIH: PACCMOTPETh OCHOBHBIE MOHATHUS JIMHEWHOTO U MAaTPUYHOTO UCUUCIICHHUS
OCHOBHDbBIE TEPMUWHBI U ITIOHATUA
Marpuiib

Onepanuu Haj MaTpULIaMU

Onpenenurenb

Panr matpunst

JIMHENHOE BEKTOPHOE NPOCTPAHCTBO
JInHelinble onepaTopsl

CoOcTBEeHHbIE BEKTOPBI TMHEHHBIX OIIEPATOPOB
EBKnMI0BO IpoCTpaHCTBO

KBagparuunas ¢popma

Tema 3. CucTeMbl JIMHENHHBIX YPABHEHU

Y4eOHble meJM: peCTaBUTh OCHOBHBIE METO/IbI B TEOPUM JIMHENHBIX YpaBHEHUN
OCHOBHDBIE TEPMUWHBI U ITOHATHUA

Cucrema JIMHEHHBIX aJlreOpandyeckux ypaBHEHUI

MarpuuHnas popma 3aIucu CUCTEMbI YpaBHEHHH

meron [aycca

metonom Kpamepa

Mopeinb JIeoHTBEBa MHOTOOTPACIEBOM YKOHOMUKH

Tema 4. KoMIIeKCHBIE YHCJIA H MHOTOYJIEHBI

Y4eOHble 1eJU: PACKPBITh COJICPKAaHUE OCHOBOIOJIATAIOIIUX MOHATUN MAaTEMAaTHYECKOI0 aHAJIN3a
OCHOBHBIE TEPMHWHBI 1 TIOHATHUA

Apudmernueckue ornepanuy HaJ KOMIIEKCHBIMUA YMCIIAMH

KoMminekcHas miIockocTh

TpuronomeTpudeckas u okKazareibHass GOPMbI KOMIUICKCHOTO YHCIIA.

Tema 5. OcHOBBI TEOPHH ONITHMM3ALNH

YuebHble HeJn: PACKPHITh OCHOBHBIE IPUHIIUIIBI U TPUEMBI ONITUMU3AITUN
OCHOBHBIE TEPMUHBI U IIOHATHUSA

OnruMu3aliioHHas 3a1a4da

YacTHble TPOU3BOIHBIE

[TpousBonubie u quddepeHranbl PyHKIMA HECKOIBKUX TEPEMEHHBIX
[Ipon3BoHas 110 HAIPABJIEHUIO, TPATUEHT

DKcTpeMyM

HauOoJIbIIIee U HAaMMEHbIIIee 3HaYeHHs (DYHKITMIT MHOTHX TIEPEMEHHBIX.

Y CITOBHBIN DKCTPEMYM:

Meroa HaMMEHBIINX KBAJPATOB.

Tema 6. BBenenue B MaTeMaTHYeCKUH aHAJIN3

Y4eOHble HeJIU: PACKPBITh COJIEPKAHUE MPEACIBHOTO NCUUCICHUS
OCHOBHBIE TEPMUHBI U IOHATHUA

Uwucnosas mociaea0BaTeIbHOCTh

[Ipenen ynucnoBoi Mociaea0BaTENbHOCTH

Apudmerndeckue ornepanuu HaJ IpeaeaaMu

[Ipenen pyHKIMH B TOUKE

3aMedvaTeNbHbIE TIPEICIIbI

HenpepsiBHOCTh QYyHKITH B TOUKE

Apudmernueckue AeCTBUS HaJl HEMPEPBHIBHBIMU (PYHKIIUSIMHU

Tema 7. IIpenes u HenpepbIBHOCTH
OCHOBHBIE TEPMHWHBI U ITOHATUA
Apudmernueckue onepanuy Haja npeaeaamu
MOHOTOHHBIC IIOCJIICAOBATCIBbHOCTH




Yucno e
3agavya 0 HEMPEPHIBHOM HAYMCICHUH TTPOIIEHTOB

Tema 8. IludgdepenuuanbHoe ucyuciaeHue PyHKIMUA OJHOTO NIePEeMEHHOT 0
OCHOBHBIE TEPMUHBI U IOHATHUSA

[TpousBonnas u quddepenmmar.

I"'eomeTpuueckuii, pu3nyecknuii, SKOHOMUUECKUN CMBICIT IIPOU3BOTHOM

Tema 9. UnTerpanbHoe HCUYHCICHHE

OCHOBHDBIE TEPMHWHBI U ITOHATHUA

[lepBooOpasHas GyHKIMS U HEOTPEACICHHBIM HHTETpal

CBolicTBa HEONIPENEICHHOIO HHTETpalla

HeormpenenenHplii HHTErpall OT OCHOBHBIX AJIEMEHTAPHBIX (YHKIHUN

Tema 10. ®yHKIHM HECKOJIbKHUX MepPeMeHHbIX

OCHOBHBIE TEPMUHBI 1 MOHATHUSA

DKeTpeMyM, HanOoJIbIIee M HaMeHbIIIee 3HaueHHs! (DYHKIIMI MHOTHX ITEPEMEHHBIX
Y CIIOBHBIHM AKCTpEMYM: METOJ TOJACTAHOBKU U METOJ, MHOXKHUTEJIEeH Jlarpanxka
Metoa HaMMEHBIINX KBAAPATOB

Tema 11. BBe1eHue B Teopuio BeposiTHOCTEl

Y4eOHbIe HeJM: pacCMOTPETh OCHOBHBIE MTOHATHUS U TEOPEMBI TEOPUU BEPOSTHOCTEHN
OCHOBHBIE TEPMUHbBI U IOHATUSA

CobbiTHe

cyMMa COOBITHI

MIPOU3BEICHNE COOBITUIN

BEPOATHOCTHOE MPOCTPAHCTBO

KOHEUYHOE BEPOATHOCTHOE MPOCTPAHCTBO

KJIACCUYECKOE OIPEJECICHUE BEPOSITHOCTA FT€OMETPUYECKUE BEPOATHOCTH
HezaBucumocTs coObITHI

®opmyJia MOJTHON BEPOATHOCTH

®opmyna baneca

[TocnenoBaTeIbHOCTH UCTIBITAHUI

Cxema bepnyiu.

Tema 12. Ciryuyaiinbie BeJIMYNHBI

Y4eOHble HeJn: MpecTaBIeHNE OCHOBHBIX MOHSATUHN U 3aKOHOB CITY4alHbBIX BETMUMH
OCHOBHBIE TEPMUHBI U IIOHATHUSA

CityyaiiHble BEJTMUMHBL: IUCKPETHAS U HETIPEPhIBHAS

DyHKLMS pacIipeieNieHUs] BEpOSITHOCTEH

Psin pacnipenenenust 1 GyHKIMS pactipeIeeHust

Maremarnueckoe OKUIaHue

Jucnepcus ciiydaitHON BEIMYUHBI

Monenu 3aKOHOB pacmpeieNIeHHsI BEpOsSTHOCTEH, Hanbomee yrnoTpedaseMblie B COUATBHO-DKOHOMUYECKHUX MTPHIIO-
KEHUAX

3akoH OOJBIINX YHCEN U €T0 CIEICTBUE

OcHOBHBIE 3aJ1aYN MaTeMaTHYECKOI CTaTUCTHKH

Cratuctudeckne MeTo 16l 00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX

CraTHCTHUECKHE THITOTE3E]

YpoBeHb 3HAUMMOCTH U MOILIHOCTh KpUTEPUS

HopMmanbeHoe pacnipenenenue

Kpurepuu 11t npoBepkH CI0KHBIX TUIIOTE3

Tema 13. D1eMeHTBI MATEMATHYECKOH CTATHCTHKH
OCHOBHBIE TEPMUHBI 1 HIOHATHUSA
CTaTUCTHYECKHE METOIbI

MouHOCTh KpUTEpHUs

O PeKkTUBHOCTH OIICHOK




MeTtoag MOMEHTOB
Meroa HanOOoIBIIETO MPABAOIIOA00HS
JloBepuTENbHBIE HHTEPBAIBI

S.NEPEYEHHh YYEFHO-METOJMYECKOI'O OBECHEYEHUSA JJIsI CAMOCTOSATEJBHOM PA-
BOTHBI
OBYYAIOIIUXCH IO JUCHUITIMHE

Llenu, conepkanue, TEXHOJIOTMH, KOHTPOJIb PU U3YYEHHUHU MPEAMETa PACCMATPUBAIOTCS C YU€TOM HHTEpe-
coB oOyuaemoro. Co3maercsi MHAUBUAYaJIbHAs TPACKTOPUS €ro Pa3BUTHUsA. | TaBHBIM areHTOM 00pa3oBaTEIbHOTO
mpolecca B mapajurMe mpernojaBaHus BBICTYNAET MpernojaBaTeib, KOTOPbI pa3zpadaTeiBaeT cpely, HO HeoOs3a-
TEJIBHO JIOJDKEH MPUCYTCTBOBATh M y4acTBOBATh B KaX/10i y4eOHOM aKTMBHOCTU CTYJACHTOB. Y CIIEX SIBJISAETCS UH-
JTUBUAYAIbHBIM TOCTHKEHUEM.

Pexomenayembie cpencTBa, METOIbI O0YUYEHHUs, COCOOBI YUeOHOU AEATEeIbHOCTH, IPUMEHEHHE KOTOPBIX
JUTsI OCBOCHHSI KOHKPETHBIX MOYJICH padodeil yueOHOM mporpaMMbl Harbosee 3pheKTHBHO:

- o0yueHHe TEOPETUUECKOMY MaTepHUaly pEKOMEH/yeTCsl OCHOBBIBATh Ha OCHOBHOM M JIOTIOJIHUTENILHON JIUTE-
paType, U3JaHHbIX TUIOTPapCKUM WJIH 3JIEKTPOHHBIM CIOCOOOM KOHCIEKTaX JIEKIHUN; PEKOMEHAYeTCsl B Hayaie
CeMecTpa 03HAKOMHUTH CTY/ICHTOB C NMPOTPaMMON JUCIUIUIMHBL, IEPEYHEM TEOPETUIECKUX BOTIPOCOB JIJIsl TEKYIIIE-
ro MPOMEKYTOYHOT'O M UTOTOBOT'O KOHTPOJISl 3HAHUM, YTO OPUEHTUPYET U MOOIIPHUT CTYACHTOB K aKTUBHOW caMo-
CTOSITEJIBHOU padoTe;

- Ha MPAKTUYECKUX 3aHITUSX 3aKPEIUISIOTCS U YTOUHSIOTCS 3HAHMSI, OTyYeHHbIC Ha JEKIUAX U BO BpEMs ca-
MOCTOSITEIBHON MOATOTOBKU. [IJisi pa3BUTHSI TBOPUECKUX CHOCOOHOCTEH CTYAEHTOB Ha CEMHHApax aKTUBHO HC-
MOJIb3YIOTCS TAaKME METOJIbI KaK TMCKYCCHsI, MO3TOBOW MITYPM, OOMEH MHEHHUSMH I10 MPOOIEMHBIM BOIIpOcam, 00-
CyXXJIeHHE JIOKIIaI0B, cooOmennii. [loguepkaeM, 4To MpH UCIOIH30BAHUN MHTEPAKTUBHBIX (DOPM poJib mpemnoaa-
BaTeNsl Pe3KO MEHsIeTcs, MepecTaéT ObITh IEHTPAIbHOMN, OH JIMILb PEryIUpyeT MPOLEcC U 3aHUMaeTCs ero olIlei
OpraHu3aIyeil, TOTOBHUT 3apaHee He0OXOAUMBIC 3alaHusl U (POPMYyTHPYET BOMPOCH! WIIM TEMBI ISl OOCYX/ICHUS B
rpynnax, J1aéT KOHCYJIbTalliM, KOHTPOJUPYET BpeMsl M MOPSAJOK BBIOJHEHUS HAMEUEHHOTO IIaHAa. YYaCTHUKH
00pamnaTcs K COMUATLHOMY ONBITY — COOCTBEHHOMY W JPYTUX JIFOJCH, IPU 3TOM UM MPUXOJHUTCS BCTYINATh B
KOMMYHHKAIIUIO APYT C APYrOM, COBMECTHO pellaTh MOCTaBICHHBIE 337auH, IPE010JIeBaTh KOH(IUKTHI, HAXOIUTh
00IIMe TOYKH COTPUKOCHOBEHHUS, UITH HA KOMITPOMHCCHI.

B pesynbraTe mpoBeneHUs NMPaKTHUECKUX 3aHATHH BBIABISIOTCS CHOCOOHOCTH 0OydaeMbIX MPHUMEHSThH
MOJTyYeHHbIE KOMIIETEHITNH [T PEIICHUS 3a/1a4, CBSI3aHHBIX C JTAIbHEHIIICH e TeIbHOCTHIO BBITYCKHHKA.

Ilepeyens JuTEpPaTypbI AJI5 CAMOCTOSATEIbHOM PAa00THI 00Y4YaIOLIMXCS 110 AUCHMILIHHE

1. Camconona C. A. [IpakTuKyM O MaTeMaTHYECKOM cTaTHCTUKE: yueOHOe mocobue [ DIeKTPOHHBIN pecypc]
/ Apxanrenbck:CADY,2015. -97¢. — 978-5-261-01090-6//
http://biblioclub.ru/index.php?page=book&id=436411

2.KyngpimieBa E. C. MaTtemaTudeckue METOABI U MOJICIM B 3KOHOMHKE: YYeOHHMK [DJIeKTpoHHBIA pecypc] /
M.:U3natenbcko-ToproBass ~ kopmopamust — «JlamkoB  u  K°»,2017. -286¢c. -  978-5-394-02488-7
http://biblioclub.ru/index.php?page=book&id=450755

3.Ky3uenos b. T. Matemaruka: yueOnuk [Onekrponnsiit pecypc] / M.:FOuutu-lana,2015. -719c. - 5-238-00754-
X http://biblioclub.ru/index.php?page=book&id=114717

4. ankun, A.C. 3agauu ¢ peuieHusIMH 10 BhICIIEH MaTeMaTHKe, TEOPUU BEPOSITHOCTEN, MaTeMaTHYEeCKOM CTaTu-
CTHKE , MaTEeMaTHYECKOMY MporpaMMupoBanuio : yuebnoe nmocoodue / A.C. Illankun, B.A. HlankuH. - 8-e u3n. -
Mocksa : U3naTenbcko-Topropasi kopropanust «Jlamkos u K°», 2017. - 432 c.: Tabmn., rpad. - (YueOnble uzna-
Hus Juis OakamaBpoB). - ISBN  978-5-394-01943-2; To ke [Onekrponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450779

3aganus 1715 peain3aliii CaMOCTOATEIbHOM padoThI
Tema 3amanust I CaMOCTOSITEIIbHON pabOThI
Tema 1 Hauana ananuTrueckoi reoMeTpun [ouck 1 aHanw3 TOMONHUTENLHON yu4eOHOM JHTe-
paTypbl WM HHOTO MaTepHara.
CocraBieHHE KOHCIIEKTA.
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Tema 2 DneMeHThl MAaTPUYHOTO aHAIN3A

[Nowuck v aHanM3 TOMOHUTENBHON yueOHOM TuTe-
paTypsl WM UHOTO MaTepuania.
CocraBiieHre KOHCIIEKTA.

Tema 3 CrucremMbl TUHENHBIX YpaBHEHU

[Nouck v aHanwM3 TOMOHUTEILHOW yu4eOHOM JHTe-
paTypsl WM UHOTO MaTepuaia.
CocraBiieHre KOHCIIEKTA.

Tema 4 KoMIuieKCHBIE YHCIa U MHOTOWIECHEI

[Nowuck v aHanw3 TOMOHUTEIILHOW yU4eOHOM JHTe-
paTypsl WM UHOTO MaTepuaia.
CocraBiieHre KOHCIIEKTA.

Tema 5 OCHOBBI TEOPUH ONTUMHU3ALUU

[Nouck v aHanwM3 TOMOHUTEIILHOW yu4eOHOM JHTe-
paTypsl WM UHOTO MaTepuaia.
CocraBiieHre KOHCIIEKTA.

Tema 6 BBeneHue B MaTeMaTHYECKUI aHAIA3

[Touck u aHanM3 AOMOJHUTEIHHON y4eOHOM JIUTe-
patypbl WJIA HUHOTO MaTepHuaa.
CocraBiieHre KOHCIIEKTA.

Tewma 7 [Ipenen u HENPEPBHIBHOCTH

[Touck u aHanM3 AOMOJHUTEIHHON yU4eOHOM JIUTe-
patypbl WJIK HHOTO MaTepHuaia.
CocraBiieHre KOHCIIEKTA.

Tema 8 luddepenunanbHoe ncurcieHue GyHKIuu
OJTHOT'O TIEPEMEHHOTO

[Touck u aHanM3 AOMOJHUTEIHHON y4eOHOM JIUTe-
paTrypbl WJIK HUHOTO MaTepHuaia.
CocraBiieHre KOHCIIEKTA.

Tema 9 HTErpanbHOE UCUNCIICHUE

Iouck 1 aHanM3 JONOIHUTENBHON yueOHOM uTe-
paTypsl WM HHOTO MaTepraa.
CocraBieHNe KOHCIIEKTA.

Tema 10 dyHKIMK HECKOIBKUX MEPEMEHHBIX

[Touck n aHanu3 TOMOMHUTENBEHON yueOHOM JHTe-
paTypbl WK HHOTO MaTepHara.
CocTaBiieHie KOHCIIEKTA.

Tema 11 BBenenue B Teopuro BEpOSITHOCTEN

[Touck v aHanu3 TOMOMHUTENBEHOM yueOHOM JHTe-
paTypbl WJIKM HHOTO MaTepHara.
CocTaBiieHie KOHCIIEKTA.

Tema 12 Ciyuaiinbple BETUYHHBI

[Touck v aHanu3 TOMONMHUTENBEHON y4eOHOM JHTe-
paTypbl WJIKM HHOTO MaTepHara.
CocraBiieHie KOHCIIEKTA.

Tema 13 DaeMeHTHI MATEMATHYECKON CTATUCTUKHU

[ouck v aHanw3 TOMONHUTENEHON yu4eOHOM JHTe-
paTypbl WK HHOTO MaTepHara.
CocraBiieHie KOHCIIEKTA.

TecThbI

Tect Nel

KOOp,Z[I/IHaTLI HCHTpA OKPY’KHOCTH, 3aJlaHHOM YpaBHCHH-

em (x+2)° +(y—-3)° =9

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




3 2 2
Onpenenurens 131 paBeH. .. 1) 53; 2) 5; 3) 6.
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lim 7x3 +5x2 -9 1 5
T 14x —18x% +6x—1 P 1)5:2)9:3) ~1g-

=In+/cosX & rouke X, =0

[TpousBoanas pyHkuu Y
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Tect No2

1
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Tect Ne3

2
1/laHO ypaBHEHME OKPYKHOCTH (X + 6)2 + (y - —j =—. (GI_EJ : (_ 6: ﬂj : (6' ﬁj
9 1) 1 3 ’ 2) ] 3 ’ 3) ] 3 .
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4.YacTtHas npou3BOIHAs 5 oT pynkuuu Z=X"+Xy+Yy" B 1)7:2)9: 3) 5.

touke (1; 2) paBHa...




Tect Ned

3X+2y=5
2X -3y ="T.

Torna 3HaueHNE BbIpaKEHUS 13(X - Y) paBHO...

1. Ecmu (X, y) peurenue cuctemsl {

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

2. Vpasuenue npamoii IX — 6y +12=03 X y_l_ X y_ll X y

OTpE3Kax UMEET BUL. .. 1) 6 3 2) 4 3 3) —_4+§=1'
lim sin3x—sin2x 3.1

3. x M — - 1)1;2) =;3) -.
“sin5x —sin4x P )12 5335

4 Tonuerii quddepennunan GyHKIHHA
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® —6x2y)dx + (3xy? — 2x> + 8y*)dy.

Tect NeS
1.YpaBHEHME OKPYKHOCTH C LICHTPOM B TOUKE
(1;2) u panuycom R=2 umeer Bus...

1 —
2.0npenenurens 10 1 PaBeH. .. 1) 4; 2) 2; 3) 10.
-1
3x* -2 1

lim
RLLLLISS paBeH...
VX% +3x+4
4.IlpousBoanast pyHKINU
y= XII’](X2 +1)+ |n53 Touke Xy = —2

paBHa...

1) 3; 2) —5;3)1.

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

6. ©°OHJI OHEHOYHBIX CPEACTB JJI5s1 HIPOBEJAEHNS TEKYIIEI'O KOHTPOJISA, IIPOMEIKY-
TOYHOU ATTECTAIIUU OBYYAIOLIUXCHA ITO JTUCHUTIJIMHE (MOAYJIIO)

@OH/1 OLIEHOYHBIX CPEJCTB JUIsl MPOBEICHUS TEKYIIEr0 KOHTPOJISL, IPOMEXYTOYHON aTTECTAllUN ITPUBEJEH B IIPH-
JI0KEHUU
7. MEPEYEHb OCHOBHOM Y JONTOJTHUTEJIBHON YYEFHOM JINTEPATYPBI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITINHBI

7.1 OcHOBHAA JUTEPATYPA

1. Camconona C. A. IIpakTuKkyM 10 MaTeMaTHUYE€CKOW CTAaTHCTHKE: yieOHOe mocooue [ DIeKTpOHHBINA pecypc|
/ Apxanrensck:CADY,2015. -97¢. — 978-5-261-01090-6//
2. http://biblioclub.ru/index.php?page=book&id=436411

3. Kyngeimmesa E. C. MaremMatndeckue METOBI M MOJICTH B SKOHOMHKE: YIeOHUK [DICKTpOHHBINH pecypc] /
M.:U3narenbcko-ToproBass  kopnopamus «lamkoB u  K°»2017. -286¢. - 978-5-394-02488-7
http://biblioclub.ru/index.php?page=book&id=450755

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

5. I[HankwunH, A.C. 3amaun ¢ penieHUs MU 1O BBICIICH MaTeMaTHKE, TEOPUU BEPOSTHOCTEH, MaTEMaTHYECKON
CTaTUCTHKE , MATEMAaTHYECKOMY IPOrpaMMHUpoBaHuIo : yueoHoe nocodbue / A.C. Ilankun, B.A. [ankuH. -
8-¢ m3a. - Mocksa : W3narenscko-ToproBas kopropamnus «Jlamkos u K°», 2017. - 432 c.: ta6x., rpad. -


http://biblioclub.ru/index.php?page=book&id=436411
http://biblioclub.ru/index.php?page=book&id=450755
http://biblioclub.ru/index.php?page=book&id=573171

(YueOnsble uznanus s O0akanaBpos). - ISBN 978-5-394-01943-2; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450779

7.2 JonoauuTeanHas JUTEpaTypa

1. SIxosnes B. I1.. OxoHOoMeTpuKa: yueOHHK [DneKTpoHHBIN pecypc] / M.:M3narenbpcko-Topropast kopropamus «Jlamn-
k0B 1 K°»,2016. -384c. - 978-5-394-02532-7
http://biblioclub.ru/index.php?page=book&id=453368

2. Kpemep H. 111, ITytko b. A., Tpumun U. M., ®puaman M. H.. Beiciias MmateMatuka /st 3KOHOMHUCTOB: y4e0-
HUK [DnexTpoHHBIH pecypc] / M.:}Onutu-/lana,2015. -482c. - 978-5-238-00991-9
http://biblioclub.ru/index.php?page=book&id=114541

3. ¥Y1kun B. b., bannun K. B., PykocyeB A. B.. MaremaTuka u napopmaruka: yuebHoe mocodue [DIeKTpOHHBIN
pecypc] / M.:U3marenscko-toproBas kopmopanus «JlamkoB u K°»,2016. -468c. - 978-5-394-01925-8
http://biblioclub.ru/index.php?page=book&id=453364

4. KynnermieBa E. C.. MartemaTnka : y4eOHHK JUIi SKOHOMHUCTOB [DiekTpoHHBIN pecypc] / M.:M3narenscko-
TOproBas KOPIOpamus «/lammkoB u K°»,2015. -562c. - 978-5-394-02261-6
http://biblioclub.ru/index.php?page=book&id=452840

5.Baxpymesa H. B.. ®unancoBas maremaTtka: yueOHoe nocobue [Dnekrponnsiii pecype] / M.|bepnun:lupekr-
Menua,2014. -180c. - 978-5-4475-2505-7

http://biblioclub.ru/index.php?page=book&id=258793

6. Enenxux, U.A. Marematuka : yuebnoe nocodue / U.A. Eneuxux, T.M. Cadponona, H.B. Uepnoyco-
Ba ; MunucrepcTBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu, Enenkuii rocyaapcTBeHHBIH YHU-
BepcureT uM. M.A. bynuna, Kadenpa marematuku u Meronuku e€ npenoaaBanus. - Enen : Enenkwuii
rocyJapcTBeHHbIN yHUBepcuTeT uMm. M.A. Bynuna, 2016. - Y. 2. - 144 c. : rpad., mn. - ISBN 978-5-
94809-817-3. - ISBN 978-5-94809-896-8 (u. 2) ; To xe [DnexrponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=498148

7. Eneunxux, U.A. Marematuka : yuebnoe nocodue / U.A. Eneuxux, T.M. Cadponona, H.B. UepHoyco-
Ba ; MunuctepcTBO oOpa3oBanus U Hayku Poccuiickoit @enepanuu, Enenkuii rocyaapcTBeHHBIH YHU-
BepcuteT uM. M. A. bynuna, Kadenpa marematuku u meronuku e€ mpenojaaBanus. - Enen : Enenkunit
rocynapcTBeHHbIN yHUBepcuteT uMm. M.A. Bynuna, 2016. - Y. 1. - 198 c. : rpad., mr. - ISBN 978-5-
94809-817-3. - ISBN 978-5-94809-816-6 (u. 1) ; To xe [DnextpoHHblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=498149

8. IHab6apmmunua, U.C. Maremaruka : yuyeOnuk / M.C. HlabapmmHa ; MUHMCTEpCTBO HAYKH U BBICILIETO
oOpazoBanus PO, ®enepabHOe rocyAapCcTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKIEHHE BbIC-
miero oopasoBanus «HOxHbIl (enepanbHblii yHHUBEpcUTET». - PocToB-Ha-/lony ; Taranpor : M3aarens-
ctBo FOxHOTO enepanpHoro ynusepcurera, 2017. - Y. 1. - 163 c. : wn. - bubauorp.: c¢. 159 - ISBN
978-5-9275-2431-0 ; To xKe [DNEeKTPOHHBIM pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=500053

9. ®omunbix, E.M. MaremaTuka: npaktukym : yuebHoe nmocodue / E.M. ®omunbix. - Munck : PUIIO,
2017. - 440 c. - bubmuorp.: ¢. 320 - ISBN 978-985-503-702-7 ; To xe [DnekTponHsIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=487914

10. Yepenanosa, C.A. Maremaruka : yueOHoe mocooue / C.A. Uepenanosa ; MuHHCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickoit @enepaunu, ®PI'bOY BIIO «Cubupckuii rocy1apcTBEHHBIH TEXHOIOTHUECKUI
yHHuBepcuTeT», Jlecocubupckuit gunuman. - Kpacnosipck : Cubl'TY, 2012. - Y. L. Jluneitnas anreOpa,
aHaJIUTHYECKasi TeOMETpHs U BBeJAeHHe B aHanu3. - 80 c. : Tabm., cxem. - bubauorp. B kH. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428846

8. HIEPEYEHb COBPEMEHHBIX ITPO®ECCHOHAJIBHBIX BA3 IAHHBIX, THOOPMAIIMOH-
HBIX CITPABOYHbBIX CUCTEM
Bce obyuaromuecst obecrieueHsl 10CTYIIOM K COBPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U
MH(GOPMALMOHHBIM CIIPAaBOYHBIM CUCTEMaM, KOTOPbIE IOJUIekKAT OOHOBJIEHUIO NPH HEOOXOIUMOCTH, YTO OTpaka-
eTcs B JINCTAaX aKTyalu3aluu pabodyHx MPOrpamMMm.


http://biblioclub.ru/index.php?page=book&id=450779
http://biblioclub.ru/index.php?page=book&id=453368
http://biblioclub.ru/index.php?page=book&id=114541
http://biblioclub.ru/index.php?page=book&id=453364
http://biblioclub.ru/index.php?page=book&id=452840
http://biblioclub.ru/index.php?page=book&id=258793
http://biblioclub.ru/index.php?page=book&id=498148
http://biblioclub.ru/index.php?page=book&id=498149
http://biblioclub.ru/index.php?page=book&id=500053
http://biblioclub.ru/index.php?page=book&id=487914
http://biblioclub.ru/index.php?page=book&id=428846

CoBpemMeHHbIe podeccuoHaIbHbIE 0a3bI JAHHBIX:

denepanbHas ciyk0a rocyIapcTBeHHOMN craTiucTuku Poccuiickoii deneparuu http:// www.gks.ru
NudopMannoHHbIe CIPABOYHbIE CUCTEMbI

SIunexc https://yandex.ru/

Pamb6mep https://www.rambler.ru/

Google https://www.google.ru/

Mail.ru https://mail.ru/

CrpaBouno-mpaBoBas cucrema «KoHcynpTanT mmocy - http://base.consultant.ru

[Tpu ocymecTBieHHH 00Pa30BATEIBHOTO MPOIECCa 10 AUCIUILTHHE (MOIYIIIO) UCTIONB3YIOTCS 3JICKTPOHHBIE 00-
pa3oBaTeNbHbBIE PECYPCHI, pa3MEIICHHBIC B 3JIEKTPOHHON HH(POPMALIMOHHO - 00pa30BaTeNIbHON Cpeie YHUBEPCH-
tera (OUOCTITTY):

Y4eOHO-MeToIM4ecKre MaTepraibl M AJIEKTPOHHBIE 0Opa3oBarenbHbie pecypcesl kK OOIT:

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

9. OIMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJUMOM JJIs1 OCYIIECTB-
JIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO AUCIUIIJIMHE
Jls ocyiecTBiIeHHs 00pa30BaTENILHOrO Mpolecca M0 AUCLHUILUIMHE UMEETCS B HAMYUU CIEAYIOIIas MaTepHuab-
HO-TeXHUYecKas 0aza:

Ayauropun IIporpammHoe oGecnieueHue

- yueOHas aymutopus Ui mpoBeneHus | OnepanuoHHas CHCTEMA
yd4eOHBIX 3aHATHH 1O JUCLUIUIMHE, | [TakeT O(UCHBIX MPHIOKEHHI

OCHAIlEHHAs KOMIILIOTEPOM C BBIXOJIOM B | Bpaysep Firefox, SInnexc
UHTEPHET, MYJIbTUMEINA IIPOEKTOPOM;

- TOMEUIeHHEe JJsl CaMOCTOSITENbHOH pa-
060TBl 00yYarOIUXCs, OCHAIIEHHOE KOM-
MBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO
MOJIKITIOUEHUsT K cetn VHTepHeT n obec-
MEYEHUEM JIOCTYyIa B DJIEKTPOHHYIO HH-
(bopMalOHHO-00pa30BaTENbHYIO Cpeny
ITTY;

- CHeNMAJIM3UpPOBaHHAs AayaUTOpUs JUIs
MIpOBEJEHUS J1abOpaTOpHBIX padboT Mo
JTMCLUIUINHE,

OCHalIeHHasi HA0OPOM PEaKTHUBOB U Jia-
6opaTtopHOro 000pyI0BaHUS;

10. OBYUYEHUE UHBAJIMA0OB U JIUL C OT'PAHUYEHHbBIMU
BO3MOKHOCTSIMU 310POBbS
[Tpu HeobxonuMocTH pabodas mporpaMma JUCIUILTHHBI MOKET OBITh aIaliTUPOBaHa sl 00ecreueHus
00pa30BaTEIHLHOTO MPOIIECCa HHBAIHJIOB U JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBbs. JIJIsT 3TOTO
TpeOyeTcst 3asiBJICHHE CTyIeHTa (€r0 3aKOHHOTO MPEICTABUTENS) U 3aKII0YCHHIE ICUXO0JI0T0-METUKO-
nenarorundeckoi komuccuu (ITMIIK).


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

ABTtop: K. neqi.H. Exxkosa B.T'.

[Iporpamma yTBepkaeHa Ha 3aceTaHny Kadeapbl MaTEMaTHKH U SKOHOMUKH oT 26 uroHs 2023 ronaa, mpoTo-
ko Ne 8

3aB. kadpenpoit Kamenckux H.A.
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1.2 Onucanne nmokasareJsiei u KPUTEPHEB OLICHUBAHUS KOMIIETEHIIMH HA Pa3/IMYHBIX 3Tanax ux (l)OpMHpOBaHI/IH, OIIMCAaHUE HIKAJI

1.1MHaAMKaTOPBI JOCTHKEHUS KOMIIETEHIIHI

Kox u HaumenoBanue

KOMIICTCHII N

HanmeHnoBanue nHauKaTOpa TOCTUKEHUS YHUBEPCAITBHOMN

KOMIICTCHIIU N

YK-10
HUMATh OOOCHOBAHHBIE DKO-

Crnocoben mpu-

HOMHYCCKUC PpCUHICHUA B pPa3-
JIMYHBEIX 00JaCTIX KU3HEACA-
TCIBHOCTHU

VYK-10.1 INonumaer 6a30Bble MPUHIUITEI 3KOHOMUYECKOTO PA3BUTHS
U (YHKIIMOHMPOBAHUS SKOHOMUKH, LIETH ¥ (POPMBI y4acTusi rocyaap-
CTBa B 3KOHOMUKE

VYK-10.2 IIpumeHsieT MEeTO/Ibl TMYHOTO SKOHOMHYECKOTO U (hrHAHCO-
BOT'0 TUIAHUPOBAHUSA JJIS1 JOCTHIKEHUS TEKYIIMX U JTOITOCPOUYHBIX IIe-
JIei, MCTOJIb3yeT (PMHAHCOBBIE MHCTPYMEHTHI JJISl YIPABJICHUS JINY-
HbIMU (prHAHCAMU (JIMYHBIM OIOJKETOM), KOHTPOJIHPYET COOCTBEH-
HbIE SKOHOMHUYECKHE U (PMHAHCOBBIE PUCKU

O1eHKa ypOBHS OCBOCHHSI KOMIIETEHIIMI Ha Pa3HBIX dTanax ux GopMHUpOBaHUs MPOBOAUTCS Ha OCHOBE I depeHIInpoBaHHOTO
KOHTPOJIS K&KIO0r0 MOKAa3aTellsi KOMIIETEHIIMU B paMKaX OLEHOYHBIX CpeACTB, npuBeaeHHbIX B POC.

oneHuBaHUA!

Ne/m | Hammeno- | Kpatkas xapakrepu- [Ipencras-
BaHHC CTHKA OLIECHOYHOT'O JICHHE OlIe- Kpurepuu oneHnBaHusA
OILICHOYHO- cpencTaa HOYHOTO
TO cpel- CpencTBa B
CcTBa horme
Oyenoynvle cpedcmea OJisk NPOedeHUs MeKyue20 KOHMpOJis
1. Tect Cucrema crapaaptu- | TectoBbie Ouenka «Omauurnox»: B TeCTe BBHIIOJIHEHO 00Jiee 90% 3amaHuii.
3UPOBAHHBIX 3a7a- | 3amaHus Omnenka «Xopouio»: B TecTe BHIIONHEHO Oonee 75 % 3amaHuiil.
(moka3sa- HUH, T03BOJISIONIAs Orerka «Yoosnemeopumenvroy: B TecTe BHIIOTHEHO Oonee 60 %
TeJdb KOM- | U3BMEPUTh  YPOBEHb 3a7laHui.
METeHIINA | 3HAHUI. Ouenka «HeyoosnemeopumenvHo: B TECTE BBHITIOTHEHO MeHee 60
«3HaHue») % 3amaHuil.
2. Omnpoc ®dopma paboTel, kKO- | Bompocs! k Onenka «Omauuno»: TPOAEMOHCTPUPOBAHBI  MpEJIoiaracMbie
TOpas MO3BOJIIET | OMPOCY OTBETHI; MPABUIBHO HWCIOIB30BaH alNTOPUTM OOOCHOBAaHMU BO
(moka3sa- OIICHUTh  KPYro3op, BpEMSI pacCyKISHH; €CTh JIOTHKA PaCCyKICHHIMA.
TeNb KOM- | yMeHHe  JIOTUYCCKU Onenka «Xopowio»: TPOJEMOHCTPHPOBAHBI  IPEIOIaracMble
METeHIIUN | TIOCTPOUTH OTBET, OTBETHI; €CTh JIOTUKA PACCYXICHHUHA, HO HETOYHO HCIOIH30BaH
«Yme- YMEHHE TIPOJIEMOH- AITOPUTM 00OCHOBAHUI BO BpeMsI pacCyKICHUH.
HUCY) CTPUPOBATh MOHOJIO- Ornenka «YoosremeopumenvrHo»: MPOAEMOHCTPUPOBAHBI  IIPE-

THYECKYH0O peyb W
WHBIC  KOMMYHHKa-
TUBHBIC HaBBbIKH.
YerHbIi onpoc o6ia-
naeT OOJIBIIMMHU BO3-
MO>XXHOCTIMU BOCIIHN-
TaTEIIBHOTO BO3JCH-
CTBHS, co3/1aBast
YCIOBHS IS He-

(hopManeHOTO 00TIIE-

110JIaracMbleé OTBETBI, HO HEIPABUWIBHO HCIIONb30BAH aJITOPUTM
000CHOBaHHUI BO BpeMs pacCyXJICHHH; OTCYTCTBYET JIOTHKA pac-
CYKIECHUM.

Ouenka «HeyooeiemeopumenbHo»: OTBETHI HE IIPEACTABIICHBI.

! Ouenka «OtnmuHO» M «XOPOIIO» COOTBETCTBYET MOBBILIEHHOMY YPOBHIO OCBOEHMSI KOMIIETEHIIMH COTJIACHO
KpUTEPUSIM OLICHUBAHUS, IPUBEACHHBIX B Ta0JINIIE K COOTBETCTBYIOIIEMY OLIEHOUHOMY CPEJICTBY
OneHka «Y10BIETBOPUTEIHEHO» COOTBETCTBYET 0230BOMY YPOBHIO OCBOCHHS KOMIIETCHIIUU COTJIACHO KPUTEPUIM
OLIEHUBAaHMsI, IPUBEACHHBIX B TA0JIUIIE K COOTBETCTBYIOILEMY OLIEHOUHOMY CPEJICTBY

Onenka «HeynoBiaeTBOPUTENBHO» COOTBETCTBYET MTOKA3ATEII0 «KOMIIETEHIUS HE OCBOEHA




HHA.

3. Pacuer- CpenctBo mpoBepkH | 3agauu Onenka «Omauyno»: MPOAEMOHCTPUPOBAHO MOHUMAHUE METO-
Hasi pado- | BJIaJiecHHs HAaBBIKAMU JVKH PEIICHNA 3aa4y U €€ IpUMEHeHue. Pelenne KaueCTBEHHO
Ta (pelle- | IPUMEHEHUS  MOIY- oopmIleHO (aKKypaTHOCTB, JIOTMYHOCTH). Mcmonp3oBaH HeTpa-
HHMe  3a- | YeHHBIX 3HAHWHM 110 JULHAOHHBIA OAXOA K PEIICHHIO 3a/1a49H.
aav) 3apaHee OIpeJIeNeH- Ouenka «Xopowo»: TPOIEMOHCTPUPOBAHO MOHMMAaHHUE METOMAU-

HOH METOAMKE JUIs K pEIICHNE U €€ IpIMEeHeHue. Pemenue 3agaan oopmiIeHO.
(moxkasa- penIeHus 3anad. Ouenka «¥Yoosnemgopumenvroy. TPOAEMOHCTPUPOBAHO ITOHHU-
TeNb KOM- MaHHE METOAUKHU PEIICHUS U YaCTHYHOE €€ MPUMEHEHUE.
HEeTEeHIUN Ouenka «HeydosnemeopumenvHoy. 3ajiada He pelleHa.
«Bnane-
HHE»)

Oyenounvle cpedcmea 071 NPO8edeHUs: NPOMENCYMOYHOU ammecmayuu

1. | Ox3amen | KontpompHOE Bomnpocsr k Omnenka «Omauunoy:
MEpOTpPHATHE, 9K3aMEeHY 3HaHMe TCOPHU BOIIPOCA, MOHATHHHO-TEPMHHOJIOIHYECKOTO all-
KOTOpOE IPOBOIHUTCS napara JUCLUIUIMHBL (COCTaB M COIEp)KaHHe MOHATHH, UX CBS3EH
o OKOHYaHUHT MEXITy COOOH, HX CHCTEMY);
M3y4YeHUS yMeHHe aHaIU3UPOBaTh MPOOJIEMY, COJACPIKATENBHO M CTUINCTH-
JUCHUIIINHBI. YCCKHU TPaMOTHO Mu3JiaraTb CyTb BOIIPOCA; FHy6OKO INOHUMATh,

0CO3HaBaTh MaTepHal;
BJIaJeHUe aHATUTUYECKHM CIOCOOOM H3JIOKEHHS BOIPOCa,
HAYYHBIX WJEH; HaBbIKAMH apryMEHTallMd M aHajiu3a (aKToB,
COOBITHH, ABJICHUH, IPOIIECCOB B UX B3aUMOCBA3U U JUAICKTHUE-
CKOM pa3BUTHH.

Ouenka «Xopouion:

3HAHUE OCHOBHBIX TEOPETHUECKHX MOJ0KEHHUI BOIIPOCa;

YMeHHe aHaIN3upoBaTh SBJICHHA, (PAKTHI, NEHCTBHA B paMKax
BOIIPOCA; COAEPKATEIBHO W CTHIIMCTHYECKA TPAMOTHO H3JaraTh
cyTh Bompoca. Ho mmeeT MecTo HeZocTaTOUHas MOJHOTA MO W3-
JIaraéMOMY BOIIPOCY.

BJIaJeHUE AHAINTHYCCKUM CIOCOOOM H3JIOKEHHS BOIpOCA U
HaBBIKAMHU apryMEHTAI[MH.

Ouenka «YooseremgopumenvHoy.

3HaHHE TEOpPHUHU BOMpoca GpparMeHTapHO (HETIOJIHOTA M3JI0KEHUS
nH(opManny; onepupoBaHUe MOHATHIMH Ha OBITOBOM YPOBHE);
yYMeHHe BBLICIUTH TJIaBHOE, C(HOPMYJIMPOBATH BHIBOJBI, MOKa-
3aTh CBA3b B IOCTPOEGHHH OTBETA HE MIPOJIEMOHCTPUPOBAHO;
BJIa/IeHHe aHAJIUTHYECKHM CIOCOOOM W3JIOXKEHHsS BOIpoca |
BJIaJICHUE HaBbIKAMU apTyMEHTAIMN HE MPOAEMOHCTPHUPOBAHO.
Omenka «HeyoosnemsopumenbHoy:

3HaHMe MOHATHIHOTO ammapara, TEOpHH BOIIPOca, HE MPOJIEMOH-
CTPUPOBAHO;

yMeHHe aHaJIM3MpOBaTh YUeOHBIH MaTepuan He MPOAEMOHCTPH-
poBaHo;

BJaJeHHe AHATUTHYECKHM CIOCOOOM H3JIOKEHHUS BOIpoca U
BJIaJICHNE HABBIKAMH apryMEHTAllMH HE MPOJAEMOHCTPUPOBAHO.

1.3 TunoBbIe KOHTPOJIbHDbIC 3a1aHUA UJIH UHBbIC MAaTEPHUAJIbI 1JId MPOBEIACHUA TEKYHIEro KOHTPOJIsA, l'lpOMe)KyTO‘ll—[Oﬁ aTrrecra-
11U, HeOﬁXOI[l/lele JJIA OLEHKH 3HaHHﬁ, yMeHI/Iﬁ, HABBIKOB H/WJIH ONbITA ACATEJIbHOCTH, XapPaKTEPUIYIOLIHUX ITAIIbI (])opMupo-
BaHHMsI KOMIIETEHLINI B nmpouecce oCBOCHUS 06pa3OBaTeJ'le0ﬁ nporpaMmmabl

Bonpocsl K 3x3aMeHy
B xoHTEKcTe BoIpoca MPUBECTH MPUMEPH! MPUMEHEHNE MAaTEeMaTHUECKOTO alapara B 3KOHOMUKE U YIPaBICHUT

1. Tlonsarme muoxxectBa. Omepanuu Haja MHOXKecTBaMH. DYHKIMOHANbHas 3aBHCUMOCTh. CriocoObl 3amaHus (yHKuui. CroxHas
GyHKIHS.

2. Knaccudukanus GyHKIMA: YeTHbIE W HEYeTHBIE, NepHOANYEcKHe U Herepuoanieckre. OrpannueHnsle yHkuun. Hanbomnbiee u
HavMeHbIee 3HaueHus! PyHKIMH. MOHOTOHHOCTE QyHKIMKA. OOpaTHast GyHKIHS.

3. T'pacduky OCHOBHBIX 3JI€MEHTApHBIX (YHKIUHA: JIMHEHHOM, MOy, KBaJpaTHYHOM, CTEIIEHHOMH, IT0Ka3aTeIbHOM, JIorapu(MHUUECKOH,
TPUTOHOMETPUYECKHX, 0OPATHBIX TPUTOHOMETPUUECKUX (PyHKIMH. DyHKIMH NOIE3HOCTH, CIIPOCa U MPEATI0KEHHS.

4. Yucnosele mocienoBaTeabHOCTH. OrpaHUYIEHHBIE M HEOTPAHNUCHHBIE MTOCIEA0BaTeNbHOCTH. [Ipenen uncioBoi nocneroBaTeaIbHO-
cTi. Apu(METHIECKHE ONIEPAINU HaJ IpeIeIaMH.

5. Cymma OeckoHEYHO YOBIBAIOIIEH T€OMETPHUECKOM Mporpecchr. MOHOTOHHBIE MOCiIeoBaTebHOCTH. Ynceio e. 3amada 0 HenpephiB-



~

10.
11.
12.
13.

14.
15.
16.

17.

19,

36.

37.

38.

39.
40.
41.
42,

43.

44,
45,
46.

47.
48.

49.
50.
51

GRERRE BBNBBRRBRNRE

HOM Ha4YMCIIEHUH IIPOLICHTOB.

[Ipenen pyHkum B Touke. /IBa 3aMevaTeNbHBIX Tpeea.

HenpepsiBHOCTS pyHKINH B TOUKE. Apr(METHIECKHE AEHCTBUS HAJ HETIPEPBIBHBIMU (DyHKIMIMH.

HempepbiBHOCTS QYHKIIME Ha MHOXeCTBe. HempephIBHOCTh HEKOTOPBIX dJIEeMEHTapHBIX (QyHKIWH. Touku paspbiBa QYHKIHHA, WX
KJIacCU(UKAIIS.

[MpousBonnas u guddepentman. I'eomerpuuecknii, GU3MYECKUH, SKOHOMUIECKUI CMBICI MPOU3BOAHONW. 3aBUCHMOCTh MEXIy He-
NIPepBIBHOCTHIO U uddepentmpyemoctsio GyHkunu. [Ipon3BoHbIE BBICIINX TOPSAKOB.

Cxema Beruucienus npousBoaHou. [pasuna quddepenunponanus. [Ipon3BogHas OCHOBHBIX 3J€MEHTapHBIX (DYHKIHUH.
[TpousBosHas CI0KHOM U 00paTHOM (QYHKIIHIA.

OKOHOMHYECKOE IIPUJIOKEHUE TIPOU3BOIHBIX.

Bospacranue u yosiBanue gpynkunii. OxcrpemyM Qynknnu. Cxema uccieoBaHust GYHKIMU Ha 3KcTpeMyM. OTbICKaHHe HauboIb-
IIEr0 ¥ HAMMEHBILETO 3HaUYCHUH (PyHKINH, 3a1aHHOH Ha OTPE3Ke.

BremykiocTs GyHKINM 1 Toukn nepernda. CxeMa mccienoBanns GyHKINH Ha BRITYKJIOCTh U TOUKH IIeperuoa.

Acumritotel. Obmiast cxeMa MccaeI0BaHns PYHKINH 1 IOCTPOCHHUS MX TPa(HKOB.

[lepBooOpa3nas GyHKINS M HeompeAeleHHbIH nHTerpai. CBOMCTBa HEONpeIeNeHHOrO WHTerpana. HeompeneneHHbIH HHTErpall OT
OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIIHH.

HHTerprpoBanie 3aMeHOI ITepeMEHHOTO | T10 YacTsiM. VIHTerprpoBaHie pariioHAIBHBIX () yHKITHIA.

WHTerpupoBanye HEKOTOPHIX UPPALMOHAIBHBIX (QYHKIIMH ¥ TPUTOHOMETPHYECKUX BBIPAKECHHH.

IlonaTue ompeneneHHOro MHTErpajia, €ro reOMeTPUYECKUN M SKOHOMHYECKHH cMbici. CBOMCTBA ompeneneHHOro uHTerpana. Popmyna
HetoroHa-JleiibHuna.

[MonsiTHe yHKIMM HECKOIBKHX MepeMeHHbIX. O0nacTh onpeiesIeH s, IMHIY YpoBHsL. (DYHKIMK MOJIE3HOCTH 1 KPHBbIE 0e3pazInius.
Yactasie npousBoaubie. JJuddepenimansl GyHKINI HECKOJIBKUX EPEMCHHBIX.

Y CoBHBIH SKCTpEMyM: METOJ] HOACTAHOBKU M METO MHOKUTeNeH Jlarpanika.

MeTo1 HAUMEHBILIMX KBA/IPATOB.

Merton xoopauHat. Bektopsl. JInHelHbIe onepaiyy HaJl BekTopamu. CKalnapHOe U BEKTOPHOE IPOU3BEICHHE BEKTOPOB.

[psimast Ha TUTOCKOCTH. Y paBHEHHE MPAMOH B oTpeskax. HopmanbHast popMa ypaBHEHHUS TPSIMOT.

Yron Mmexay npsIMbIMHU Ha IUIOCKOCTH. PacCTosiHYE OT TOUKU A0 MPSIMOIL.

ITnockocTs. YpaBHEHNE IIIOCKOCTH B OTpe3kax. HopmanbHas Gpopma ypaBHEHHS INIOCKOCTH.

VYron Mexay NpsMbIMU, INIOCKOCTSMH, IPSIMOM U INIOCKOCTHI0. PaccTosiHue OT TOUKM 10 NMPSAMOM, INIOCKOCTH.

ITonarue Matpurs! nxm. J{efcTBUA Haa MaTpUIlaMu (YMHOKEHHE Ha YHCIIO0, CIIOKECHHUE) M X CBOWCTBA. Y MHOXEHHE MaTpull. TpaHc-
MIOHUPOBAaHHUE MATPHIL.

IepecranoBku. [lonsiTue onpeaenutens n-eo nopsiaka. CBoicTBa onpeAenuTeneid. Panr MaTpuiibl.

JIuneitsble oneparops! 1 MaTpHIbl. COOCTBEHHBIE BEKTOPHI JIMHEHHBIX OIIEpPaTOPOB.

KBanpartudsbie GopMbL.

ITonsTre cucteMsl TMHEHHBIX anredpanyeckux ypaBHeHHH. Meton ["aycca pemenns Takux CUCTEM.

JIuneitHast cucreMa U3 N ypaBHEHUH ¢ N HEW3BECTHBIMU, MeTo1 Kpamepa.

OOpaTHast MaTpHIla U e¢ cBoiicTBa. MaTpudHas popMa 3alicy CUCTEMBI YpaBHCHHN. PemeHne MHHEHHBIX crcTeM U3 N ypaBHEHHUN C
N HEN3BECTHBIMHU B MaTPUYHON opMme.

Apundmernueckre onepanuy HaJl KOMIUIEKCHBIMU yrciaaMu. KoMmiekcHas rrockocts. [IpuMeHeHne KOMIUIEKCHBIX YHCel TPH pe-
LIEHUU KBaIPATHBIX YPaBHEHUIA.

TpuronoMmerpuueckas 1 nokasaresbHas GOpPMbI KOMIUIEKCHOTO yKcia. Bo3BeneHne B HaTYpajbHYIO CTEIIeHb W W3BJICUCHUE KOPHS
N-HOM CTENeHH U3 KOMIIJIEKCHOTO YHCIa.

[MocraHoBKa 1 pa3inuHble (POPMBI 3aITHCH 33144 nuHeitHOTO nporpammupoBanus. CTaHgapTHass ¥ KaHOHHYEcKas (HOpMBI
IIPeJCTaBICHNS, T€OMETPHUYECKas HHTEPIPETaIUs 3a/1a4 JTUHEHHOTO MPOrpaMMHUPOBAHUS.

CHUMIUIEKC-METOI ¥ CUMIUIEKCHBIE Ta0IMIbl. DKOHOMHYECKAsi HHTEPIIPETAINs 3JIEMEHTOB TaOJIUIIbI.

JIBOWCTBEHHBIE 3aJa4U U METOMBI, UX UHTEPIPETALIUS.

DKOHOMHYECKast 1 MaTeMaTH4decKast popMyIMpPOBKH TPAHCIIOPTHOM 3a/1au.

JluHaMudeckoe nmporpaMMupoBaHue. PemieHue npocreiliiel 3aqauu yrnpaBleHHs pecypcaMy METOJOM JUHAMUYECKOTO0 IMporpam-
MUPOBaHHUS.

BeposaTHOCTHOE MPOCTPAaHCTBO, KOHEYHOE BEPOATHOCTHOE MPOCTPAHCTBO, KIACCHYECKOE OINPEEIIEHNE BEPOSITHOCTH, F€OMETpUYe-
CKHE BEPOSITHOCTH.

YcnosHele BeposTHOcTU. DopMyina nosiHOH BeposiTHOocTU. Dopmyina baiieca. Teopema ymMHOXKeHUS.

HezaBucumocts coObiTuii. Cxema beprysm.

JluckpeTHbIe ciydaifHble BETHMYUHBI M CIIOCOOBI MX ONMMCAaHMA. Psx pacnpeneneHus u QyHKIUS pacrupeneieHus TUCKPETHOH CIry-
qaifHOW Benn4auHbL. MaTtemaTtnueckoe oxuganne. CBOWCTBAa MATEMATHIECKOTO OKHAIAHMUS.

Jucniepcrs ANCKPETHOM CITydaifHON BEIMYHUHBI U €€ CBOWCTBA.

HenpepeiBHbIe cityyaiiabie BennunHbl. OyHKIMSA pacnpeneieHus, GyHKINSI INIOTHOCTH BEPOSITHOCTH, MaTEMAaTHIECKOEe OXHIAHHE,
JIICIIepCHsl, CTaHJapTHOE (CpeaHee KBaJpaTHYHOE) OTKIOHEHHE.

HopmanbsHoe pacnpenenenue.

@DyHKIUY OT CIIy4aliHBIX BEJIUUYHUH.

OCHOBHBIE 337]a4ll MaTEMAaTU4ECKOM cTaTUCTHKH. CTaTUCTUYECKUE TUTIOTE3Bl. Y POBEHb 3HAUMMOCTH U MOIIHOCTb KPUTEPHS.
52. IlpuBenute npuUMepsb! IPUMEHEHHUSI OCHOB 3KOHOMHYECKHX 3HAaHWH B MaTeMaTHKe.
53. DxoHOMHYECKHUE PEIIeHHs B PA3JIMYHBIX 00JI1aCTIX KUZHEICATEIILHOCTA HAa OCHOBE aHAIIMTUYECKU METO/IOB.

Bomnpocs! k onpocy
IlonsTe MHOXECTBA.
Onepanmu HaJl MHO)KECTBAMH.
Knaccugpukanus GyHKIni.
YnciioBble OCIE0BATENILHOCTH.
Apudmerndeckre onepariy Haja IpeacIaMH.

SAE A



6. Ilpemen GyHKIMH B TOUYKE.

7. JIBa 3aMedaTeIbHBIX MpeAena.

8. HemnpepbIBHOCTH QPYHKIIMH B TOUKE.

9. Apudmernueckue NeHCTBYUS Hax HENPEPHIBHBIMH (QYHKIUSIMHU.

10. HenpepbIBHOCTh (DYHKIMH HA MHOKECTBE.

11. HenpepbIBHOCTb HEKOTOPBIX 3JIEMEHTApHBIX (DYHKIHMH.

12. TIpowseoxanas u audpepeHra.

13. T'eomerpryeckuii, GU3MIECKHHA, SKOHOMHYECKHUH CMBICIT IIPONU3BOJHOM.

14. Cxema BbIYMCIICHHS TPOU3BOTHOM.

15. TlpaBuia auddepeHnupoBaHus.

16. Ilpoun3BojHAasi OCHOBHBIX 3J€MEHTAPHBIX (DYHKIHH.

17. TIpowmsBoxHas CIOXHOH 1 00paTHON QYHKIINH.

18. OO6mas cxema uccienoBanus QYyHKINN U OCTPOCHUS UX TPAPHUKOB.

19. HeonpeneneHHbIIH HHTETPANI OT OCHOBHBIX JIEMEHTAPHBIX (QYHKINH.

20. HMurerpupoBaHre palnOHATBHBIX (YHKITHI.

2l MHTerpupoBaHNE HEKOTOPHIX HPPANMOHAIBHBIX (QYHKINH U TPUTOHOMETPHIECKUX BBIPAKCHUI.
22. TloHsTHe ONpPEIeICHHOTO HHTETPajla, ero TeOMETPUICSCKUH 1 SKOHOMITYeCKH cMBICIT. CBOHCTBA OIpEIeTIeHHOTO MHTETpaia.
23, ®opmymna Hetorona-JIeiioHuIIa.

24, TlonsiTie (YHKIMH HECKOJIBKHX IIEPEMEHHBIX.

25. Yacrasle npousBoubie. Juddepernnansl GyHKINI HECKOIBKUX TEPEMEHHBIX.
26.  YCIOBHBII DKCTPEMYM: METO]I OACTAHOBKH M METOJ] MHOXHTeei Jlarpamka.
27. MeTo/1 HaMMEHBIIHX KBaJPaToB.

TecToBBIE 3a1aHUA
Tect Nel

KoopauHaTh! IEHTpa OKPYKHOCTH, 3aJaHHON YpaBHECHHUEM

(x+2)* +(y—3)7° =9 1) (2-3);2) (23):3) (- 2:3).

3 2 2

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

Omnpenenurens paBeH...
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1 2)(1 -1
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Csl MaTpHIIA. ..

lim 7x° +5%x° -9 1 5
T 14x° -18x% +6x -1 T U EEAERETS
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Tect Ne2
1 1) )
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1)-1;2)61;3) 1.

2.0mnpenenuTens paBeH...
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2 1 01
3.IIpousBeaeHre MaTpHIL 1 -1 : 2 1 paBHO

SREEH

3) npaBWILHBINA OTBET HE yKa3aH.

lim 2x3 —x+1
4. m
X 5x3 +2x% —1 P

2 1
1) g;2)71;3) _E.

1
5.4 MO (1+ 3X); paBeH

1) 93;2)1;3)00.

Tect Ne3

2
2 4
1/1aHo ypaBHEHHE OKPYKHOCTH (X + 6) HY—=

3

OpAMHATHI [IEHTPA 3TOH OKPYKHOCTH. ..

160 4 4 4
g Ko 6—— ;2| -6 |:3) |67 .
EECHACHEE

2x3 + X

2y Ii_r.noo W paBeH. .. 1)-2,2)-1;3) 2.
arcsinéx
3., i, th paBeH. .. 1)6;2)0; 3) 3.
0z ) )
4.YacTHas poM3BOHAS 5 ot bynkumn Z = X° + XY+ Y° B rouke 1)7:2)9:3) 5.
(1;2) paeHa...
Tect Nod

3Xx+2y=5
2. Ecmm (X, y) PCHICHUE CUCTEMBI

Torna 3HaueHNE BBIPAXKEHUS 13()( - y) paBHoO...

2Xx—-3y="1.

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

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

PEe3Kax UMECT BUM. ..

Y 4 X_Y Xy
-2 =1. ——Z=1. 21
3 Py YT

X
1)8

sin3x—sin2x
sin5x—sin4x

3. XI_.o paBeH. ..

3 1
1)1;2)5;3)5.

4.Tonueiii nuddepenpan GyHKIUn

z=1(xy)=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 Ne§
patigcon R meer e n (x+1) +(y+2) =2
2 (x=1) +(y-2)" =4;
3 (x+1)° +(y+2) =4,
2 1 -
2.0npeemmTens 10 — 1) 4; 2) 2; 3) 10.
2 -1
o tim, X2 1
T I8 adxaa Do D32~ 5L

2
4 XIpoussomnas dynkuun Y = XIn(X +1)+ In5

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




B TOUKE XO =2 paBHa...

3anaun
JInHelinas anredpa
Buiok 1. Hauana aHanuTH4YecKoil reoMeTpuu
1. [Han nmapamnenorpamm ABCD. Tpu BepmmHBL, KOTOPOTO 3a1aHbI (Tab:.). HaliTi 4eTBepTyIo BEpIINHY U OCTPHIN YToJI Mapajuieio-
rpamMma.

Bapuant 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; 42) (-5 ;2 ;-3) ( 17,-2)
5 (5;2 ;4) (-3;-4 ;2) (6;-3 ;-3)
6 (-4;-3:5) (2:5;6) (23 ;-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) (3;-4 ;4)
10 (2;4;-5) (4;2,;-3) (-3;-3,6)

2. Hamucatp Pa3I0KCHNUE BEKTOPA X IO BEKTOpaM p, q, r .

={—2, 4, 7} p:{O, 1, 2},

2x=1{6, 12, -1}, p={1 3, 0}, gq={2, -1 1}, r={0, -1 2}.

. x={1, -4, 4}, p={2, 1, -1}, q={0, 3 2}, r={1 -1 1}.

. x={-9, 5, 5, p={4, 1, 1}, q={2, 0, -3}, r={-1 2, 1}

s. x={-5, -5, 5}, p={-2, 0, 1}, q={1L 3 -1}, r={0, 4, 1

.. x={13, 2, 7}, p={5, 1, 0}, q={2, -1 3}, r={1, 0 -1

7. x={-19, -1, 7}, p={0, 1, 1}, gq={-2, 0, 1}, r={3 1 0}

. Xx={3, -3, 4}, p={L 0, 2}, q={0, 1 1}, r={2, -1 4.

o x={3, 3, -1}, p={3, 1 O}, gq={-1 2 1}, r={-1 0 2.
wx={-1 7, -4}, p={-1 2 1}, q={2, 0, 3}, r={L 1 -1}.

3. HaiiTu kocuHycC yriia MexX1y BEKTOpaMu AB u AC.

1A(1 -2, 3), B(0, -1 2), C(3 -4, 5).

A(0, -3, 6), B(-12, -3, -3), C(-9, -3, -6).
A(3 3 -1), B(5 5 -2), C(4 1 1)
+ A(-L 2, -3), B(3 4 -6), C(L 1 -1)
s A(—4, -2, 0), B(-L, -2, 4), C(3 -2 1)
o A5, 3 _), B(5, 2, 0), C(6 4, -1)
7 A(-3, 5), B(0, -1 -2), C(2, 3, 0)
s A(2, 4, 6) B(O, -2, 4), C(6, -8, 10).

o A(0, 1L -2), B(3 1 2), C(4 1 1)
0w A3 3 -1), B(L 5 -2), C4 1 1)

4. KommnaHapHbI 11 BEKTOPbI a, b uC?



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

wa={3 7, 2\, b={-2, 0 -1, c={2, 2 1.
5. HaliTu paccTosiHuE OT TOYKH M o A0 IIOCKOCTH, MPOXOJSIICH Yepe3 TOUKH M 1 M 21 M 3

LM (-3, 4, -7), My(L 5 -4), My(-5, -2, 0), My(-12, 7, -1)
2 My(-L 2, -3), M,(4, -1 0), My(2, L -2), My(L -6, -5)s
M(-3 -1 1), My(-9, L -2), M3 -5 4), My(-7, 0, -1).
ML -1 1), My(=2 0, 3), My(2 L -1), My(-2 4, 2).
ML 2, 0), ML -1 2), My(0, L -1), My(2, -1 4)s
M(L 0 2), My(L 2 -1), My(2, -2 1), My(-5 -9, 1)
ML 2, -

3), M,(L 0, 1), My(-2, -1 6), My(3 -2 -9).

a M, (3, 10, -1), My(-2, 3, -5), My(-6, 0, -3), My(-6, 7, —10).e
M(-L 2, 4), My(-L -2, —4), My(3, 0, -1), My(-2, 3, 5).0

M (0, =3, 1), My(—4, L1 2), My(2, -1 5), My(-3 4, -5).c Hamemn

ypaBHEHHE IIOCKOCTH, IPOXOAIIEH yepe3 TOUKy A HEepPIEHIUKYIISIPHO 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(-L 4, 5).
s A(7, -5, 1), B(5 -1 -3), C(3 0, —4)
e A(-3, 5 -2), B(—4, 0, 3), C(-3 2 5)
» AL -1 8), B(-4, -3 10), C(-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).
0 A(-7, 0, 3), B(L -5 -4), C(2 -3, 0)

7. Haiitu yros Mexay IIOCKOCTSIMU.



1. X—3y+5=0, 2x-y+5z-16=0.

2. X—3y+2-1=0, x+z-1=0.

3. 4X—-5y+3z-1=0, x-4y-z+9=0.

4. 3X—y+22+15=0, 5x+9y-3z-1=0.
5. 6X+2y—4z+17=0, 9x+3y—-6z—-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, x+2y+62-12=0.

0. X+2y+2z-3=0, 16x+12y-15z-1=0.
10. 2X—Yy+52+16=0, x+2y+3z+8=0.

Baok 2.9/1eMeHThI MATPUYHOI0 AHATH3A
1. Haiitu 3HaueHne matpuyHoro MHorouneHa f(A), ecu 3a1an MHOTOYICH

1 2
f(x)=—2x3+5x*+9x—1 u marpuma A = |: }

30
2. Haiitn marpumy C=Ax (BxA)+(BT xA)" x B, npemsapurensno mpusems ee k 6ojee IPOCTOMY BHUIY, €CIH JAHBI MaTPHIIBI
0 01 110
A=-1 0 1|uB=|1 2 0].
0 21 0 01
1 -2 3
3. JIByms ciocoGamu Haiitu A mannoit matpunst A =| 3 -1 2]
-2 3 1
4. PemuTh MaTpUYHOE ypaBHEHHUE!
1 -2 -1 1 O
1) |[-3 2 2 [xX=|2 =2
3 -1 -2 -3 1
3 -1 1
-2 3 0
2) Xx|4 2 0|= ;
6 1 2
2 1 1
10 -1 -2 3 -2
x X % =
2 3 5 -4

, 63

2 0 3 5 1
5. Haiiti panr MaTpuIpl, NpUBEICHUEM K CTYIIEHYATOMY BHIY: 431 [ .
0 3 -5 -3 3
2 3 -2 2 4
-2 -3 0 2
6.  BBIYMCIUTE ONpeAenTh YETBEPTOTO MOPSIIKA: w22
-1 5 -2
0 -2 4 1

Buiok 3. Cucrema JIMHEeiHBIX ypaBHEHUIH
1. PemmTsb cucTeMy JHHEHHBIX ypaBHEHHH METOZOM O0OpaTHOM MaTpHIIbI:

X, +2X, +3X; =8,
3X, + X, + X; =6,
2X, + X, +2X, = 6.

2. Pemmth cucteMy JTMHEHHBIX ypaBHEeHUH MeTooM XKopnana—I aycca:



X + X, —X; =4,
X +2X, —3%; =0,
—2X, — 2X, =16.
3. Pemmts cucremMy JTMHEHHBIX ypaBHEHUH no npaBuity Kpamepa:
X, +2X, +3X; =6,
4%, +5X, +6x, =9,
7%, +8X; =—6.
4. Pemuth OZHOPOJHYIO CUCTEMY JIMHEHHBIX ypaBHEHHH. YKa3aTb olluee pelieHue U GyHIaMeHTaIbHYI0 CUCTEMY PelIeHUH.
X, +2X, +2X; +3X, =0,
6X, +—3X, —3X; — X, =0,
—7X, +X, + %X, —2X, =0,
—3X%, +9x, +9x, +10x, =0.

6. Nmerotcs Tpu O6anka 1, 2 1 3, KaX bl U3 KOTOPBIX HAYUCISACT BKIAIYUKY OTPEICICHHBIA TOI0BOM MPOIICHT (CBOI [T KaXI0Tro OaH-
ka). B Hauane rozma 1/3 Bknaga pasmepom 6000 neH. ex. Bnoxwmiu B 6aHk 1, 1/2 Bkilazja - B 6aHK 2 ¥ ocTaBIIyIOCS 4acTh - B OaHk 3. K
KOHIIy roJla CyMMa 3THX BKJIJOB Bo3pocia 10 7250 nmen. en. Ecnu Obl nepBoHavanbHo 1/6 BKIaga mojoxuiu B 0aHk 1, 2/3 Bkiajga - B
0ank 2, 1/6 Bkama - B 6aHK 3, TO K KOHITY rojia cyMMa BkJaaa coctapmia 0e1 7200 meH. en. Eciu Ob1 1/2 Bkiaaa mosoxuiu B 6aHk 1, 1/6
BKIaza - B 6ank 2 u 1/3 Bkiaga - B 6aHK 3, TO CyMMa BKJIaJI0B K KOHILy Tojia coctaBuia 0bl BHOBE 7250 neH. ex. Kakoii mpolieHT BbITIIa-
YMBaeT KaXKIbIi OaHK?

7. OOyBHas (abpuka CHEIHATH3UPYETCS MO BBITYCKY M3ICITUI TpeX BUAOB OOYBH: Caror, KPOCCOBOK M OOTHHOK, MIPU STOM HCIIOIB3Y-
eTcs ceipse Tpex TunoB A, B, C. HopMsl pacxoma kaXIoro BHIa CHIPhs HA OOHY Mapy oOyBH U 00BEM pacxoja CHIpbs Ha | JIeHb 3aJaHbl B
Ta0InIE:

Bun ceipps Hopw™ms! pacxona ceIpbst Ha OAHY Tapy, yCil. €. Pacxon ceipbsina | neHs,
Canoru KpoccoBku Bborunku yei. e
A 5 3 4 2700
B 2 1 1 800
C 3 2 2 1600

Haiitn exxenHeBHBINA 00bEM BBIITyCKa KayKIOTO BUIA O0YBH.
8. [Ipennpustue Npou3BOAUT X €IUHUIL IPOAYKIMH. Y CTAHOBIIEHO, YTO 3aBUCUMOCTh (PMHAHCOBBIX HAKOILICHUH
oT 00beMa BhITycKa 3anaeTcs gpopmynoit f(x) = —0,02x3 + 600x — 1000. OnpeaenuTh MAKCUMAILHO BO3MOXK-
HYIO BEJIMYUHY (PMHAHCOBBIX HAKOIJICHHH.
Ha marematnueckoMm si3plke, HEOOX0IMMO HalTH HaubobIee 3HaueHHe QyHKINNU. OUHAHCOBbIE HAKOIUICHUS
NpEeINpUsATHs pacTyT IpU yBeIHMUeHUH o0bema mpou3sBoacTBa 10 100 equnu, nocturas cymmsl 39000 nes.en.
JlanpHeNMi pocT NPOM3BOJICTBA HELIETIeCO00pa3eH, TaK Kak OH MPUBEJET K COKpAIICHNUIO (PUHAHCOBBIX HAKOII-
JEHUM.

MareMaTu4yecKHii aHAIU3
Biok 4. BBenenne B MaTeMaTHYeCKHii aHAIH3
Borauciuth npenenbl GyHKIHiA.

(x3—2x—1)(x+1) x3 —3x—2

1. lim Z 5 2. lim 5
x>-1 X" 4+4x° -5 x>-1  X+X
2 2 2 2
_ (x +3x+2) _ (2x —x—l)
3. lim 4. lim

x>1x3 4 2% —x =2
(x3—2x—1)2

x> Ax3 4 2x5—x -2
(x2+2x—3)2

5. lim_~— > : 6. lIm ~—
x> -3 X+ 4X° + 3X x—>-1 X" 4+2x+1
3
. (1+x) —(@1+3x) . XP=2x+1
x =0 X+ X x>12x° —=Xx-1
. x*-3x-2 . X*4+5x*+7x+3
9. ||m —_— 10. ||m

x>1x2—x—2 x>1x° +4x% +5x+2

Baok 5. Ilpenen u HenmpepbIBHOCTH



Berauciuth npenenst GyHKIN.

I \ﬂ+2x—3
¢ Ix-2
. oAIx-1
3 lim —.
x—>13/X2_1
Ix—-6+2

J1-x-3
lim
"X — -8 2_|_\/_

\/x+13 2\/x+1
x—>3 X _9

4x -2

5 lim 6 lim
X = -2 X3+8 x—>16\/_ 4
. \J9+2x-5 _ N1=-2x+ X2 —(1+X)
7 lim . g lim .
X —>8 3/;_2 Xx —>0 X
3 2
i 8+3Xx+Xx" =2 3 — 327 -
9 lim > . 10 lim \/27+X \/27 X.
X —>0 X + X X —>0 X+23/X4
7. Beraucnute npenens! GpyHKIU.
. In(1+sin x) . 1-cos10x
1. lim : . 2. lim ————.
X —>0 Sin4x x>0 ¥ _q1
. 3x%>-5x 1—cos2X
3 lim ———. 4 lim
x>0 §IN3X H0c:os7x cOS3X
) 4x ) 2X
5 lim . 6 lim .
x> 0tg(7(2+ X)) x> 0tg[27(x+1/2)]
lim 1—cos® x arcsin 3x
7 —_—.
x>0 4x? \/2+ 2
: 2" -1 arctg2x
1. 9 lim ————. 10 lim
x> 0[n(1+ 2x) HOsm(27z(x +10))

8. IlepBoHauanbHBIN BKIA/, OJIOXKEeHHBII B OaHK 110 10% romoBbIX, coctaBui 6 MiH. pyOuieil. HaiiTu pasmep Bkiaaa yepes 5 jeT npu
HAYHCIIEHUH MIPOIIEHTOB: a)eXKEroIHOM; 0)exKeKBapTaIbHOM; B)HETIPEPHIBHOM.

Baok 6. IudgdepenunanbHoe ucuucjieHne GyHKIMN 0JHOT0 MEPEMEHHOTO
Haiitu nuddepenmuman.

1 y=arccos(]/\/1+2x2), x>0, 4 y=arccos((x2—1)/(x2\/§))-

2 y:xln‘x+\/x2+3‘—\/x2+3. 5, y:In(cos2x+\/1+cos4x).
3 y=arctg(shx)+(shx)Inchx. & y= In(x+\/1+ xz)—\/1+ x> arctg X.

1. Beuucauts npubIMKEHHO ¢ MOMOIILI0 AuddepeHnnana.

y:(x+\/5—x2)/2, x=0,98. s y=3X, x=2754.

y=3/x, x=26,46.

=

2 y=arcsinx, x=0,08. a,

9. Haiitu npousBoaHy1o.

) 2(3%° +4x* —x-2) _(2x2—1)\/1+ G
TN i 3%° |




x* —8x? 22Xt —x-1

2(x* -4) C32+4x
(1+ xs)\/1+ x° %2
5. Y= 5 . 6. Yy =—F—.
12x 2J1-3x*
(x2—6) (4+ x2)3 (x2—8)\/x2—8

3.y =

nYE 120%° | PTG
2
443 ()
9. Y= = 10. Y = VPR
X3 (2+x3)

10. Haiiti mpon3sBoaHyto.

1. y:x—ln(2+ex+2 ezx+ex+1). 2. y =e*(2—sin2x—cos2x)/8.

3 y—larctgex_3 4y = L2

2 ' 7 Ind4 1-2¢

5.y =248 +1+In—— e+l 6. y:g (arctgex)g.
Jer+1+1 3

18e* + 27¢” +11
6(e +1)

7 y=%ln(e2X +1)-2arctge*. 5 Y= In(eX +1)

Z(Jﬂ —arctg \/ﬂ)

In2

0 y=2(x—2)JIre —2in ¥ L

V1+e* +1
11. HaiiTi mpon3BOIHYIO yKa3aHHOTO MOPSAKA.

1y =(2x"=7)In(x-1), y'=22y=(3-x*)In*x, y" =

9. Y=

3. y=xcosx?, y"=? L y= In(x—l)’ y" =
x-1
5.y:|03—§x, y'" =7 6.y = (4x +5) ey =2
7. y=x*sin(5x-3), y" =? 8.y=|2—zx, y"v =2
0.y =(2x+3)In*x, y" =7 0.y =(1+x*)arctgx, y" =

Buiok 7. UHTEerpanbHoe HCYUCICHHE

1 Kaxkas QyHKINS Ha3pIBaeTCSA EPBOOOpa3HON?

2. Yto Takoe HEOMpEACACHHBIH HHTETPaT OT QyHKIHN?

3. Tlepeunciure MeTObI BEIYHUCICHUS HEOIIPEISICHHBIX HHTETPAIOB. BEIABUTE 0COOCHHOCTH KaXKAO0TO.
4. BpMuCINTH HEOTPEICIICHHBIE HHTETPAIBL.



1. (4 3x)e~>dx. 2 j arctg/4x —1dx.
3 (3x+4) e3*dx. 4 I(4x—2)c052xdx.
5. (4 16x)sin 4xdx. 6. j(5x—2)93xdx.
7 (1 6x)e**dx. 8. '[In(x2+4)dx.
3 In(4x2+1)dx. 1o.J'(2—4x)sin2xdx.
5. BBI‘{I/ICJII/I’I.‘B ONpeJEIICHHbIE HHTETPAJIbI.
l.ezqu_'_ln(x_l)dx. X j. X +l dx
e+ x-1 0 X +3X+1)
1 2 3
s j4arCth2_de. . >§ dx |
y 1+X o X°+4
2T X +COS X " 2c0sX +3sinx
([ 2roosx g .
° X* +2sinx > (2sinx— BCosx)
] TBx—arctQZde ) i]/(Z\/_)J“l
- 1+4x° ) ( +x)
1 N
9..[ )jdx . 10. jx+—]/)(dx.
o X +1 BNXE+1
6. BeruuciuTe onpeesieHHbIe HHTETPaIbI,
zarco? dx " cos xdx
- | , T Sosxdx.
2 Sin®x(1-cosx) > 2+C0SX
2arde2 dx " cosxdx
> I sin? x(1+cosx) * 3
/2 2arctg(1/2) (1 —COS X)
"2 COS X —Sin X 2ardas dx
5. — dx. 6. j .
(1+sinx) satuig2 COS X(1—COS X)
2arctg(1/2) dX 7/2 dX
7. - - : 8. . -
2arctg(1/3) sin X(l_SIn X) 2arctg(l/2) (1+ SIN X —COS X)
/2 27/3

COS xdx I 1+sinx
10.

o [ B —x.
, O+4C0SX 5 1+C0SX+SsInX

baok 8. KommiekcHbIe YHcJIa 1 MHOTOYJICHBI

. . YA
1. Jlaubl 21=12+5i u z;=3-4i. Haiitu 21+ 22, 71 - 22, 21 * 22, —.
z
2

z
. . . . 1
2. Jlanw1 z;=—1+i u 2o=v/3+i. [IpeacTaBUTh MX B TPHrOHOMETpUUEcKoil hopme. Haittn 21-25, —, 21'°, ¥/7,.
Z,
3. IIpexacraButh B anredpandeckoii popme KOMILIEKCHOE 9HCio Vi.

dx.



(-1- \/Ei)so
5. Pemurts YpaBHCHUS B KOMIIJICKCHBIX YUCJIaX:

2%+z+1=0; 2) 7*-4z%+8=0; 3) z°+(3+2i)z—7+17i=0.
6. I/I306pa3I/ITL Ha KOMIUIEKCHOH IJIOCKOCTH MHOKECTBO BCEX TOUEK Z, YAOBJICTBOPAIOIIUX YCIIOBUIO:

4, HaliTi KOMIUIEKCHOE YHCIIO Z = BBIIIOJIHUB JIEHCTBUS.

2<|z| <4,
N1<|3+iz] <2 2)|z—2| =1 -23; {

T 3m.
PSP

Buiok 9. OcHOBBI TeOpHH ONTHMH3ALNHU

1 HaiiTu MakcUMyM U MUHUMYM QYHKIHHU P - X1+ Xo[IpH YCIIOBHSAX:

"2x1+4x2<16, < - 4x1+ 2x2<8, x1+ 3x2> 9, x1, x2>0.

2. JInst wu3roToBieHHWs Tpex BuAoB wm3nenuid A, B, u C  ucnonb3yercst TOKapHoe, ppe3epHoe, CBapOYHOE U HIIH(OBaIbHOE 000-
pyZaoBaHue. 3aTpaThl BpeMeHU Ha 00pabOTKy OJJHOTO M3/ENHS JUIS KQKIO0T0 U3 THIIOB 000pYJOBAaHMS YKa3aHbI B CJIEYIOIIECH Ta0mIe:

3atparsl BpeMeHH (CTaHKO/4) .
Tun Ha 00pabOTKY OJTHOTOU3CIHs BHIA O6mmit ponnpabodero spe-
obopynoBaHUsA MEHHO000pyI0BaHMS(.)

A B C

®pesepnoe 2 4 5 120

ToxapHoe 1 8 6 280

CapouHoe 7 4 5 240

HlnudosansHoe 4 6 7 360
[pu6s16 (pyod.) 10 14 12

B aroii e Tabnmuue ykazan ooumid GpoH pabodero BpeMeH! Ka)I0To M3 THIIOB HCIOJIB3YeMOro 000pyJOBaHHMs, a TaK ke MPHObUIb OT
peanu3ayy OJHOTO M3JeNus JaHHOTO BHAa. TpebyeTcd ompeaenuTh, CKOJIbKO M3JENUN U KaKOoro BHIA CleAyeT M3TOTOBUTH Mpe-
MPUATHIO, YTOOBI TPUOBLIb OT MX peatn3aliy ObliIa MaKCUMaJIbHOM.

3. CocraButh JIBOMCTBEHHYIO 3a7a4y no OTHOILIEHUIO K 3ajaue, cocrosiiei B
MakcUMu3auu GyHKIUU P = 2x1+ xo + 3x3npu yemoBusiX: -x1+3x2 -5x3=12, <2x1- x 2 + 4x3 = 24, ™ 3*1+xp +x3=18, x1, x2, x3>0.

4.YetbIpe nmpeAnpuATHs JaHHOTO SKOHOMHUYECKOT0 paioHa I MPOU3BOJCTBA MPOIYKIIMU HCIOIB3YIOT TPU BHUIA ChIpbs. IloTpebHOCTH B

ChIPbE KKIOI0 U3 MPEANpUsATUil cooTBETCTBEHHO paBHbI 120, 50, 190 1 110 en. Crippe cOCpenOTOUEHO B TPEX MECTaX €ro MOJIy4YEHUs, a

3amacel COOTBETCTBeHHO paBHHBI 160, 140, 170 ex. Ha xaxkmoe w3 nmpennpusaTHii CHIphe MOKET 3aBO3UTHCS U3 JIFOOOTO MTyHKTA €To0 IoTyde-

Hust. Tapudbl MaTpHLEH: TEPEeBO30K SBISOTCS H3BECTHBIMU BEIIMUYMHAMHY 1 3a1af0TCst. COCTaBUTH TAaKOM IJIaH NMEPEBO30K, IPH KOTOPOM 00IIast

CTOMMOCTH NIEPEBO30K SIBIISIETCS] MUHAMAIbHOM.

5. B ompezneneHHbIII MOMEHT BpEMEHHN Ha NPEIIPHUSATHN YCTAHOBICHO HOBOE 00OpyNOBaHHE. 3aBUCUMOCTh IPONU3BOIUTEIEHOCTH 3TOTO

000pyI0BaHUS OT BPEMEHH €T0 MCIIONB30BaHMS IPEATPHITHEM, a TaKXKe 3aBUCHUMOCTD 3aTpaT Ha COJep KaHHE U PEMOHT 00OPYIOBaHUS

IIPY Pa3TMYHOM BPEMEHH €TI0 UCTI0JIb30BaHUs IPUBEICHBI B TabIHIIe:

Bpewmsi m, B TeueHHE KOTOPOTO UCHOJIB3YETCs 000pyAOBaHuE (JIET)

0 1 2 3 4 5
I'on0BOI BBITYCK IPOLYKIIMM B CTOUMOCTHOM
BBIpa)KeHNH (ThIC. PyO.) 80 » 65 60 60 55
Esxero/iHple 3aTpaThl CBSI3aHHBIE C COJICPIKAHU- 20 25 30 35 45 55
€M U PeMOHTOM 000pyHoBaHus (THIC. Py0.)

3Ha$[, YTO 3aTpaThbl, CBA3AHHBIC C HpI/IO6peTeHI/IeM )41 yCTaHOBKOﬁ HOBOT'O O60py]10BaHI/I$[, HUJIACHTUYHOI'O C YCTaHOBJICHHBIM, CO-
ctaBistoT 40 ThIC. py0., a 3aMeHsIeMoe 000PY/IOBAHKE CIIUCHIBAETCS, COCTABUThH TAKOM IJIaH 3aMeHbl 000PY0BaHUs B T€UEHHE 5 JIEeT, U
KOTOPOM 0011asi MPUOBLIG 33 JaHHBIH NEepHOJ] BDEMEHH MaKCHMaJbHa.

Buiok 10. ®yHKIIUH HECKOJIBKUX MEPEMEHHBIX. JKOHOMHYECKHE MPHI0KEHHSI Kypca MaTeMAaTHKH
1. ®dupma cocTouT U3 IABYX OTIENECHUH, CyMMapHas BEJIMYHHA MPUOBUTH KOTOPHIX B MUHYBIIEM ToJy cocTaBmia 12 muH. py6. Ha stor
TOJ1 3aIJIaHMPOBAHO yBEJIMUEHUE MPUOBLIH niepBoro otaeneHus Ha 70 %, a Broporo Ha 40 %. B pesynprare cymmapHas npuObUIb
JIOJDKHA BBIpAcTH B 1,5 pasa.
KakoBa BenmumHa MpuOBIIA KaXKI0T0 U3 OTACIECHH:
1) B MuHYyBLIEM rony;
2) BO3TOM romy.
2. 3amucaTh 9KOHOMHKO-MaTeMaTHYECKYIO MOZEINb CJISYIONIeH 3a1aum.
Jis Beimycka m3genuit AByx THIoB (A u B) Ha 3aBoae ucnonbsiyercs ceipse yetsipex Bunos (I, I, 111, 1V). Pacxox ceipps xax-
JIOTO BUZA HA M3TOTOBJICHHUE €AMHUIIBI IPOIYKIINHU 3a1aH B TAOJIHUIIE.

Ceipne
Wsnenne
I 1 I v
A 2 1 2 1
B 3 1 1 0
3amacs! ceIpbs coctaBiaoT: | Buma — 21 ex., |l Buna - 8ex., |1l Buna - 12en., IV Buna - 5 ex. Bemmyck ogHoro m3genus tumna A mpuHOCHUT 3

JIeH. eJl. TPUOBLIH, OTHOTO u3Aenus B - 2 neH. e.
CocTaBHTb IUIaH IPOU3BOICTBA, 00ECIICUNBAIONINI HAMOOJIBIYIO IIPUOBLIE.
3.  ®upmoii 6bu10 BbIIENEHO 236 ThIC. py0. IS TOKYIKK 29 mpeaMeToB aist 000pynoBaHus ouca: HECKOJIIBKO KOMITBIOTEPOB T10 1IEHE
20 TbIC. PYO., 0pUCHBIX CTOJIOB 1O 8,5 THIC. PyO. 3a CTOJ, CTYNBEB 10 1,5 ThIC. pyO. 3a cTy:. [1o3xe BBISCHUIOCH, YTO B IPYTrOM Me-



CTe KOMITBIOTEPHI MOXKHO MpHOOpecTH 1o meHe 19,5 Thic. pyd., a CTOMdbBI 1Mo 1meHe 8 ThIC. py0. (CTYIbs MO TOH ke IieHe), O1aronaps
4eMy Ha Ty e CyMMY ObLTO KyIuIeHO Ha 1cTon 6obine. BEISICHUTD, Kakoe KOJTMYECTBO SIUHUI] KaXI0T0 BUa 000pyIOBaHUS OBLIO
nproOpeTeHo GupMoii.
4. 3amnucaTh IKOHOMHKO-MATEMaTHYECKYIO MOJIEINb CICAYIOLIeH 3a1auH.
Ha getsipex crankax (1, I, 111, V) obpabareiBatoTcst 1Ba Buaa uzaenuii (A u B), mpuuem kakaas qeTaib MPOXOIUT 00paboTKy
Ha BCEX CTaHKax. M3BeCTHBI BpeMsi 00pabOTKH JeTalici Ha KaXKJJOM CTaHKe, BpeMsi paObOThI CTAHKOB B TCUCHHE OJHOTO IMKJIA TIPOHU3BO/I-
CTBa ¥ NPUOBLIB, MOJTydacMasi OT BBIITYCKa OJHOM JICTaIH Ka)XIOro BUa. JTH JaHHbIC MPUBCICHBI B TAOJIHUIIC.

CraHku Bpewms 06paboTku nerainei, 4. Bpemst paboThl cTaHka 3a UKIT
A B NPOU3BOJICTBA, Y.
| 1 2 16
1 2 3 26
i 1 1 10
v 3 1 24
[IpuObLIL HA OJTHY JEeTaNb 4 1

CocTaBUTh IUTaH MPOU3BOACTBA, 00ECIICUNBAIOIINI HAUOOIBIIYIO IPHOBLIH MIPH YCIOBHHU, YTO KOJIMYECTBO JeTajei Buaa B He
JIOJDKHO OBITH MEHBIIIE KOJIMYECTBA JIeTajIe Buaa A.
5. IlIBeiinas ¢abpuka B TeUeHHE TpeX THEW MPOM3BOIMIA KOCTIOMBI, IUIAIIHA U KYPTKH. MI3BECTHBI 00BEMBI BBHITyCKa MPOIAYKIIUH 32
TPH OHS U ICHE)KHBIC 3aTPAThl Ha MTPOU3BOJICTBO 3a 3TH JHU:

1 OO0beM BbIITyCKa MPOAYKLMHU (€IHHIT) 3arparsl
e KocTromsr Inamn KypTrn (thic. py6.)
Iepssrit 50 10 30 176
Bropoii 35 25 20 168
Tperunit 40 20 30 184

Haiitu cebecTOMMOCTh €MHUIIBI MPOAYKIMH KaXKI0T0 BHIA.
6. 3ammcaTb 5KOHOMHUKO-MAaTEMaTHYECKYIO MOJIEIb CIIEAYIOIICH 3aJa4H.

CoBx03 3aKkymnaeT yJ1o0peHus AByX BUIOB. B equnuIie Maccel ynobpenuu I-ro Buna comepkathes 3 yci. €] XUMHUECKOTO Belle-
CTBa @, 2 YCII. €[] XUMHUYECKOT'0 BEIIECTBA 6 M 1 YCII. €1 XMMHUUYECKOT0 BEIIECTBa ¢; B AMHHIE Macchl ynoOpeHuu 11-ro Buna conepxarbes
1 ycin. e XHMHYECKOT0 BEIIeCTBa ¢, 1 YCII. el XUMHYECKOTo BeLecTBa ¢ U 1 ycil. e XumMu4deckoro BemiecTa ¢. Ha 1ra. mouBsl HeoOxo-
JIMMO BHECTH He MeHee 9 ycIl. efl. BelecTBa a, 8-BelecTna 6, 6-BeliecTsa c.

CocraBuTh HanboIlee YKOHOMHUYHBIH IIIaH 3aKyNKH yOoOpeHuit ( B pacueTe Ha lra), eciu IeHH yOoOpeHui (Ha €. Macchl) co-
ctaBJsroT: I-T0 BUna - 3 meH. en., II-ro Buga - 2 aeH. en.
7. V3BecTHO, 4TO €XEHEeAeTbHO Ha peIHKE nponaetcs 120 en. ToBapa o niene P = 12 gomn./en. [Ipu ycnoBun paBHOBECHS Ha PHIHKE CHU-
XKeHue 1eHsl Ha 1% moBbimaer o0beM cripoca Ha ToBap Ha 0,6%. Onpenennrte (QyHKIMIO CIpoca Ha JaHHBIA TOBap, MpeAroaras, 4To
OHA JIMHEIHAas.

8.DyHKIUs cripoca HaceleH s Ha Kodhe Ha JIOKaIbHOM PBIHKE OmuckiBaeTcs hopmynoit: Qd = 10—P, dyukius npemioxenus: Qs =
0,5*¥P+4, rme Qd — 006BeM cipoca B MITH. OaHOK B 011, Qs - 00beM IpeIoKeHns B MITH. 0aHOK B roJl, P — ieHa B pyOIrix.

9. IToctpoiite cooTBeTCTBYIOLIME rPadUKH, [IOKAKUTE PABHOBECHYIO 1IEHY M PABHOBECHBIH 00beM npojax. Ha kakux ydactkax rpapuka
CKJIaapIBaeTCs Ae(UINT U M30BITOK KO(he HA PHIHKE.

10. B pesynbrare noblneHus neHsl 1 kr nepcukos ¢ 50 py6. 1o 60 py6., 00beM UX crpoca Ha JIOKaJbHOM PhIHKE COKPATHIICS ¢ 9 MITH.
KT 710 7 MIH. KT B ToA. [Ipoune ycioBus octanuck HemsMeHHbIMU. Haliinte K03 GUIueHT npsMoit 371aCTUIHOCTH CIIpOoca TM0 IeHE.

11.M3meHeHme 11eHbI | KT aneabCHHOB Ha JIOKaTbHOM phiHKE ¢ 30 10 33 pyOuneit mpuBeno K TOMy, YTO KOJIMYECTBO MPOJaBaEMbIX 32 HE-
JIeNro SI0NOK yBeMU4ImiIoch ¢ 65 10 80 ToHH. HaiimuTe mepekpecTHyI0 3IaCTUIHOCTh CIpOca Ha SOJIOKH.

12.®ynxkuus cipoca Ha ToBap X onmceiBaercst popmynoit Qd = 8 — Px + 0,2 Py, rne Px = 4, Py = 5.0npenenute k03¢ GUINEHTH TPSIMOM
U NIEPEKPECTHOHN IACTHYHOCTH CIIPOca IO LeHe.

13.ITpu pocte noxoxna B cembe u3 3 yenosek ¢ 4000 pyduneit 1o 5000 pyOueii B mecsi Ha | denoBeka 00beM IMOKYIOK YE€pHOTo XJieba
ymensbmaercs ¢ 40 6yxanox 1o 30.Haiigure snacTudaHOCTS cipoca Ha XJ1ed 1O JTIOXOy.

14.®yuxums perHouHoTrO cripoca Ha Msico Qd = 10-4*P. YBennueHne 10X010B HaceIeHUs MPUBEIIO K YBEJIMUSHHUIO cripoca Ha 20 % mnpu
KaxJ0i neHe. Haiinure HOBYIO yHKIMIO CIIpoca, IMOCTPOHTE Ha CTAHAAPTHON OCH KOOpAMHAT 00a rpaduka crpoca.

Teopns BepOATHOCTel M MaTeMaTH4YeCKAasl CTATHCTHKA

Buiok 11. BBegeHune B TeOPHIO BePOSITHOCTEM

1 Ha xaprouke cropmioro n3 49 kieTok orMeyeHo mecTb. KakoBa BEpOSITHOCTD TOTO, YTO POBHO TPU M3 OTMEUYEHHBIX KJIETOK BBINAIYT
B ouepenHoM THpaxe? (B Tupaxe nmpomsBomurcs ciydailiHas BBIOOpKa ILECTH DJIEMEHTOB Oe3 BO3BpalleHHs U3 MHOXecTBa 49 KieTok
KapTOYKH CHOPTIOTO.)

2. Tpex3HayHOE YMCIIO CIy4allHO M PAaBHOBEPOSTHO BHIOMPAETCSl N3 BCErO MHOXECTBA TPEX3HayHbIX yucen. Haiitn BeposiTHOCTH TOTO,
9TO OHO JENUTCS: a) Ha 3; 0) Ha 5.



3. Herams ¢ BepostHOCThIO 0,01 mMeeT medekt 4, ¢ BepostHocThio 0,02 umeet aedekr B u ¢ BepositHocThio 0,005 mMeeT 06a aedekra.

Haiiti BeposITHOCTB TOTO, UTO AETAIb UMEET XOTSI ObI OUH AE(EKT.

4. Ha GecKOHEYHYIO IIAXMaTHYIO JOCKY CO CTOPOHOM KBajapaTa a OpocaeTcs Haynady MOHeTa paauyca I, 2e<a. HalTh BEpOSTHOCTD Pk

TOTO, YTO MOHETa OyIeT MMETh OOIIHEe TOUKH C K KBaaparamu, /~=1,2,3,4.

5. TIlycts umeetcs maptus, coctosmas uz 500 u3genuii, cpenn KOTOphIX Ba OpakoBaHHBIX. KakoBa BEpOSTHOCTH B BRIOOPKE U3 5 mM3Je-

T He OOHAPYKUTh HA OJHOTO OPaKOBaHHOTO?

6. Cucrema KOHTPOJISL M3JIEJIUI COCTOUT M3 JIBYX HE3aBUCHMBIX ITPOBEPOK, BHIOIHAEMBIX OHOBpEMEHHO. M3/ienue cunTaeTcs roaHbIM,

€CIIM OHO IIPOIUIO 00€e MpoBepKH. B pesynbraTe KaXkaoi NpoBepKH OpakOBaHHOE M3JENNE MPHU3HACTCS TOJHBIM C BEPOSITHOCTSAMU d, A2

COOTBETCTBEHHO. HaliT BeposSTHOCTB TOr0, 4TO OpaKOBaHHOE M3/EJIHE YCIIEIIHO NPOoiieT 00e MpoBepKH?

7. B ycnoBusix 3amauu 6 BEpOSTHOCTH TOTO, YTO B pe3yJIbTaTe MEpBOH U BTOPOH MPOBEPOK OyIeT OTOPAKOBaHO T'OJHOE M3/EIHE, PABHBI

cootBeTcTBeHHO | 1 P2. HaiiTn BeposTHOCTh OTOPaKOBKU I'OJTHOTO M3/1EIIHS.

8. JlBoe moroBOpWIHCH O BCTpeUe B TEUECHHE ompereNeHHoro daca. [Ipumenmmuii mepBeiM xaeT 20 MuHYT U yxoauT. KakoBa BeposT-

HOCTB BCTpEUH?

9. Ha npeanpusiTiy M3rOTOBISIFOTCS M3/ENHUS ONIPEAEICHHOTO BHAa HA TPeX MOTOYHBIX JMHUAX. Ha mepsoiil muann npoussogurcs 20 %

M3AETHI OT BCero 00beMa MX MPOMU3BOJCTBA, HAa BTOpoi - 30 %, Ha TpeTbelt - 50 %. Kaknas u3 THMHUHN XapakTepu3yeTcs COOTBETCTBEHHO

CIIEAYIONIMMH MIPOLEHTaMH roHocTH m3aennii: 95, 98 u 97 %. Tpebyercst onpeneanTs BEPOSITHOCTH TOTO, YTO HAYTaJl B3SITOE H3JEIIHE,

BBIITYIIIEHHOE TPEINPUATAEM, OKaKETCsl OpaKOBAaHHBIM, & TAK)KE BEPOATHOCTH TOTO, YTO 3TO OpaKOBaHHOE M3JIENUE CACIAHO Ha MEPBOMH,

BTOPOH U TPEThEU JTUHUSX.

10. B cembe 10 nmereii. Cuurasi BEpOSITHOCTH POXKICHUH Malb4uKa U IEBOYKU PAaBHBIMH 1/2, HAWTH BEPOSTHOCTH TOTO, YTO B CEMbE: a) 5
MaJILUMKOB U 5 IeBoYeK; 0) YUCIIO MAITBYUKOB OT 3 10 8.

11. B Byze obyuaercst 730 cTyneHTOB. BeposTHOCTB TOTO, 4TO €Hb POKICHHS HAyraJ B3ATOIO CTY/AEHTA IPUXOJUTCS HA OIPEAEICHHbIH
JIeHb To/1a, paBHa 1/365 mus kaxaoro u3 365 nueii. Haiitu: a) Hanbosiee BEpOsTHOE YHCIIO CTYAEHTOB, pOAMBIINXCS 1 sHBaps; 0) Be-
POSATHOCTB TOTO, YTO HAMIYTCS TPH CTYACHTA, IMCIOIINX OJUH U TOT )K€ ICHb POKACHHS.

Baox 12. CiryyaiiHble BeJITUMHbI

1 U3 28 kocTeli JOMHHO cIy4aiiHO BEIOMpaeTcs onHa. HaliTu 3ak0oH pacrpeneieHusl CyMMbI OYKOB Ha MOJIOBHHKAX ATOH KOCTH.

2. HaiiTu 3aK0H pacnpeeneHust CIy4aHON BeTnauHbl X= Sin — E, rae E -4Kiciio 0YKOB, BHINAAIONIEE IPH OPOCAHUN MTPATIbHON KOCTH.

3. Haiitu marematnueckoe oxumanue M(X)u aucnepcuto D(X):

a) OMHOMHHAJBHOTO paclpeiesICHus;

0) pPaBHOMEPHOTO pPaCIpE/IeIICHHUSI.

4. Tlonw3ysich HepaBeHCTBOM YeOblIlieBa, OLIEHUTh BEPOSTHOCTD TOr0, uTo 1pu 1000 GpocaHusX MOHETHI YHCIIO BhINIAIeHNH repda Oyner
3aKmoueHo Mexay 450 u 550.

8 Ompenenurs BEpOSTHOCTh TOTO, YTO CPEIHSS Macca ISATH Hayady B3STBIX NTAKETOB ¢ pac()acOBAaHHBIM TOBAPOM OyJIET OTKIOHITHCS
OT HOPMBI He OoJiee ueM Ha 2 T, eclid CpeAHsisl Macca OJHOTO MakeTa - 1 Kr, a oTKIoHeHue - 1,5 T (pacmpeneseHne Macchl aKeTOB
HOPMAJTBHO).

9  HHBecTop MOKymaeT LEHHbIE OyMaru 3a c4eT 3aiiMa, B3STOTO C MPOIEHTHON CTaBKON 2 MO 3aJI0T HeABIKUMOCTH. [IponeHTHas cTas-
Ka Ha [eHHbIe Oymaru X -ciydaifnas Benmanna ¢ JK = a, a>2, BX = a?. KakoBa BEpOSTHOCTb TOT0, YTO HHBECTOP HE CMOKET BEPHYTH
JIOJIT ¥ JIMIIUTHCSE cBoel HeBKUMOCTH?(Y K @ 3 a H 1 ¢. OLCHUTh ¢ IOMOLIBIO HepaBeHCTBA YeObleBa BepOsSTHOCTE coObITUS (X<
2).)

8. B ypue comepxurcs 5 mapos, Genble 1 yepHble. McrbiTaHne COCTOUT B TOM, YTO KaXK/IbIH Pa3 M3 YPHBI CIy4aiiHO BEIHUMAETCS OJIMH
map ¥ B3aMeH B YPHY BO3BpaIaeTcs miap, HO APYroro mpeta (BMecTo O6enoro - 4epHbId 1 HaoOopoT) Haiitu maTpuily nepexoaHbIxX
BEPOATHOCTEW I e MapKoBa, COCTOSTHUSMH KOTOPOH SABIISIETCS KOJIMYECTBO OENbIX IIapoB B ypHE. HaliTu BeposTHOCTH mepexo-
Jla 3a J[Ba I11ara.

Cxema COOTBETCTBHUSI THIIOBBIX KOHTPOJIbHBIX 32JaHUIl M OLleHUBAeMbIX 3HAHMII, YMeHUI, HABLIKOB U (WJIH) ONbITA Jes-
TeJIbHOCTH, XapaKTePU3YIOIIHX 3TANbI (JOPMUPOBAHMS KOMIIETEHIU It

dopMupyemasi KOMIIETEHIIHS HanmeHnoBanue naaukaTopa

TuIoBBIE KOHTPOJIBHBIE 3a-
JOCTHKEHHS! KOMIIETEHIIUN

JTAHHS
YK-10 Crnocoben npuaumats | YK-10.1 Bonpocsl k 5k3amMeHy
00OCHOBAHHBIE PKOHOMHUYECKHE PELICHUS TecroBoe 3a1anue
B Pa3TUYHBIX obmacTsx
KU3ZHEIESITEIIbHOCTU YK-10.2 Bormpocsl k 3k3aMeny

Bomnpocs! k onpocy




