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1. IOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma TUCIHMIUIMHBI COCTaBjlIeHa Ha ocHoBe ydyeOHoro ruiaHa 38.03.04 I'ocymapcTBeHHOE U
MYHHUIWTNIAIBHOE YIpPABICHHE MO MPOQHI0 «YIpaBIeHHE COIHMATbHO-IKOHOMHUYECKUMH CHUCTEMaMn» (OYHO-
3a0uHas Gopma o6ydenns) 2023 roza Hayaga MOJrOTOBKHU.

2. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHE-
CEHHBIX C INTAHUPYEMBIMH PE3YJIbTATAMHUA 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€MaTHKE JJIsl YCIEITHOTO U3Y4eHUs (PYHAaMEHTAIbHBIX U CHEIHUATbHBIX AUCHUIUIUH Y4eOHOTO

Kypca.

2.2 3agjayamMm Kypca siBJISIIOTCS:

— OCBOCHHME MAaTEMaTHUYECKOIO amrapara, IOMOTaoIIero MoJIeIMPOBaTh, aHAIM3UPOBATh U PEIATh YIpaBIcHYE-
CKME 3a/1ayM, B T.Y. HMCIIOJIb30BAaHHE MAaTEeMaTHYECKOIO ammapar B pacyeTrax Ipu pa3paboTKe MPOEKTOB,
HAIMpPaBIIEHHBIX HA PA3BUTHE OPTaHU3AIINH;

— TOMOIIh B YCBOCHUN MAaTEMaTHYECCKUX METOJIOB, TAIOIIUX BO3MOKHOCTh M3Y4aTh M MPOTHO3UPOBATH MTPOIIECCHI
U SIBJICHUS U3 00J1acTu OyAyIIel NesTeNbHOCTH CTYACHTOB;

— (dopmupoBanue 6a3bl 3HAHUH U y4acTus B 0OecrieueHuu pa3paboTKU COIMATbHO OPUEHTHPOBAHHBIX MEp pe-
TYJMPYIOIIETO BO3ACHCTBHSI Ha OOIIECTBEHHBIC OTHOIICHUS M MPOIECCHI COIUATBHO-9KOHOMHYECKOTO Pa3BH-
THSL.

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

ITponiecc n3yyeHus JUCUUIUIMHBI HAapaBJeH 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

HHMaTh OOOCHOBaHHEIE DJKO- | U (bYHKHHOHHpOBaHHH OKOHOMUKH, IICIN U q)OpMBI yqacTtus rocynap-
HOMHYCCKUC PCUHICHUA B pa3- | CTBA B SKOHOMUKE

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

BOT'O TUTAHUPOBAHMS JIJISl TOCTHIKEHUS TEKYIUX U JOJITOCPOUHBIX 1I€-
7ei, UCnonb3yeT (PUHAHCOBBIE WHCTPYMEHTHI JJIsl YIPABJICHUS JIHY-
HBIMH (pUHAHCAMU (JTHYHBIM OFOJKETOM), KOHTPOIUPYET COOCTBEH-

TCJIIBbHOCTH

IMpy m3ydeHnn AUCHUIUIMHEI «MaTeMaTnKa» y4TeHbl 00BEKTHI POpECCHOHANBHOM AesTeNbHOCTH BBITYCKHUKOB (OpTaHbl TOCYIapCTBEHHON BiacTH Poccwuii-
ckoii deneparmu, opraHbl rocyIapCTBEHHOW BiacTu cyObekToB Poccuiickord denepanuu, opraHbl MECTHOTO CaMOYIPABJICHHS, TOCY/IapPCTBEHHbIE U MYHHIIMIIATbHBIC
MPeINPUATUS U YIPEKICHHS, HHCTUTYTHI IPa’kKJaHCKOTO OOILIECTBA, OOIIECTBCHHBIC OPTaHH3allMH, HEKOMMEpPUECKHEe H KOMMEPUYECKHe OpPTaHH3aIuH, MEXIyHapOAHbBIC
OpraHW3alny, Hay4Hble M o0pa3oBaTeNbHbIC Opranu3anuyn). IIpu 3ToM B 00IIeM acriekTe conuanbHO-3k0HOMHUYecKas cucteMa (COC) paccMaTpuBaeTcst KaK IENOCTHAs
COBOKYITHOCTbH B3aMMOCBSI3aHHBIX U B3aUMOJCHCTBYIOIINX CONUANBHBIX X SKOHOMHYECKUX 3JIEMEHTOB (CyOBEKTOB) M OTHOIICHHH IO IOBOIY PAacIpeeNeHus 1 HoTpedie-
HHS MaTepUaTbHBIX U HeMaTepHAIbHBIX PECYpPCOB, IPOH3BOACTBA, paclpe/eleHus, 0OMeHa U OTPeOICHHs TOBapoB U ycuyr. IloquepkHeM CyIIecTBEHHOE pa3HOOOpa3ue
COC:

—nokanbHbie COC (MpeanpuATHs, yUpeKICHHUS, HHCTHTYTbI, OPraHU3aLMH, 00BEIMHEHNUS, OTPACIIN);
—peruonanbuble COC (peruoH, MyHUIIUIIANbHbEIE 00Pa30BaHNU);
—HarmoHanbHbIe COC (HarMoHaNbHAs YKOHOMHKA, CTPAHa).



HBIC DKOHOMHNYECKHUE U (bHHaHCOBBIC PUCKHU

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE
OBPA30BATEJILHOMN ITPOI'PAMMBI

JucnumimHa «MaTeMaTukay OTHOCUTCS K o0s3aTenbHoi yactu b1.0.04.
JIMCIMIUTUHEL, J11 U3Y9EeHUS KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUSI, HABBIKM JaHHOW JIUCUIUTUINHBL:

DKOHOMUYECKas TEOpHA

OcCHOBBI MATEMaTUYECKOTO MOZACIINPOBAHUA COLUATIBHO-O9KOHOMHNYCCKUX MMPOUCCCOB.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

o KoHnrakTHas . g [Ipomex.
HasBaHue pasieios § pabota 5 \o| arrecrauus
(Moyseit) u TeM = Jlekuun | Tlp. 2 Dk3amen
© 12 18 | 114 36
Mopyas 1. JIluneiinas ajareépa c 3jieMeHTaMU AaHAJTUTHYECKOI reoMeTpuu
Tema 1 Havana aHaIuTHYECKON T€OMETpUHN 1 1 1 12
Tema 2 DneMeHThI MATPUYHOTO aHAIK3A 1 1 12
Tema 3 Cucrembl TUHEHHBIX YpaBHEHUN 1 1 1 12
Tema 4 KomriekcHbI€ 4KCIa 1 MHOTOUJICHBI 1 1 1 10
Tema 5 OCHOBBI TEOPUH ONTUMHU3ALUU 1 1 1 10
MoayJb 2. JjieMeHThl MATEMATHYECKOI0 AHAJIN3a
Tema 6 BBenenne B MaTeMaTUYECKAI aHAIN3 1 1 1 10
Tema 7 Ilpenen u HENMPEPHIBHOCTH 1 1 2 10
Tema 8 JluddepenumanbHoe nucuucnenue pynkuuu | 1 1 5 10
OJTHOT'O TIEGPEMEHHOTO
Tema 9 MHTErpanpHOE HCUHUCIEHUE 1 1 2 10
Tema 10 @yHKIIMN HECKOIBKUX MEPEMEHHBIX 1 1 2 10
MopnyJb 3. Teopusi BepoOSITHOCTEH M MATEeMATHYCCKAS CTATHCTHKA
Tema 11 BBenenue B TeOpHIO BEPOSITHOCTEN 1 1 1 2
Tema 12 CiyualiHble BETUYHHbI 1 0,5 1 2
Tema 13 DneMeHTHI MATEMATHYECKON CTaTUCTUKHU 1 0,5 2 4
ITpomMexxyTouHast arrecranus:
1 DK3aMeH
36

Copaep:xxaHue TUCHHUIVIMHBI CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesam)

JleKnnoHHbIE 3aHATHUSA

JInHeiiHas ajaredpa ¢ 3JIeMEHTAMH AHAJTUTHYECKOH reoMeTpUH
Tema 1. Hauana ananumuueckoti 2eomempuu

DJIEMEHTHI aHATUTUYECKON r€OMETPUH Ha MPSIMOM, INIOCKOCTH M B TPEXMEPHOM MPOCTpPaHCTBE. BEKTOpPHI.
JIuneitnsle onepanuu Haj BekTopamu. CKalsipHOE U BEKTOPHOE IIPOU3BENEHNE BEKTOPOB. lIpsmast Ha miockocTH.
VYpaBHeHHe MpsIMO € YIIIOBBIM KO3 dulineHToM. YpaBHeHHE NpsiMoi B oTpe3kax. Hopmanbhast popma ypaBHe-
HUS IPSIMON. YTOJI MEXAY MPAMBIMU. Y CJIOBUE MApaJUIEIbHOCTH U MEPIEHIUKYISIPHOCTH IPsMBIX. PaccrosiHue ot
TOYKH JI0 MPSIMON. YpaBHEHUE OKPYKHOCTH. Diurc. ['unepOona u napadona. [lmockocts. YpaBHEHHE MTJIOCKOCTH
B oTpe3kax. HopmanbHas Gopma ypaBHEHUS MIIOCKOCTU. YTOJI MEXIY MPSAMBIMH, IUIOCKOCTSAMH, MPSIMO U 11oc-

KOCTBI0. PaccTosiHrE OT TOUKH 10 MIPSAMOM, INTOCKOCTH.

Tema 2. Dnemenmst MampuyHo2o aHaiusa




ITonsiTue MaTpuubl pasmepa nxm. Onepanuu Haja MaTpULlaMd M UX cBoWcTBa. llepeMHOxeHue marpuil.
TpancnionupoBanue Marpuil. YuciioBble XapakTepucTuku Marpuil. Onpeaenutenu. [lonarue onpenenurens u-ro
nopsiaka. CBolicTBa onpenenuteneii. MUHOPHI U UX anredpanydeckue A0MoiIHeHus. Teopema 0 BEIUHUCIEHUH OIpe-
JeUTeNs depe3 anredpandeckue aonoiaHeHus. Panr marpunbl. CucTeMbl BEKTOPOB, H-MEPHOE JINHEITHOE BEKTOp-
HOE MpOCTpaHcTBO. JInHeliHbIe oneparopbl 1 MaTpuilbl. COOCTBEHHBIE BEKTOPHI IMHEHHBIX oneparopoB. EBkimumo-
BO IpocTpaHCcTBO. KBaspaTuunbie pOpMBI.

Tema 3. Cucmema nuHetinbiX ypasHeHUl

[ToHsiTHE CHUCTEMBI JTMHEHHBIX anreOpanyecKux ypaBHeHUH. MaTpuuHas opma 3arucu CUCTEMbI ypaBHeE-
Huii MeTosioM ["aycca. Pemenne cucteM JTUHEHHBIX anredpandeckux ypaBHeHHH MeTtogoM Kpamepa Pemenue nu-
HEHHBIX CHCTEM U3 N YpaBHEHUM C N HEM3BECTHBIMU B MATPUYHOU (hopme.

Pemenue 5Kk0HOMHUYECKHX 33124 ¢ MOMOIIbI0 MaTpull. Moaens JIeoHTheBa MHOIOOTPACIEBOM SKOHOMHUKH.

Tema 4. Komnaexkcuvie uucia u MHO20YEHb]

ApudmeTndeckne onepany HajJ KOMIUICKCHBIMH 4YuciiaMu. KomruiekcHas miockocTs. Tpuronomerpude-
CKas ¥ TOKa3zaTesibHast JopMbl KOMIUIEKCHOTO Ynciia. Bo3BeneHne B HaTypallbHYIO CTEIEHb U M3BJICUEHUE KOPHS
W-HOM CTENEHU U3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHre KOMIUIEKCHBIX YMCeNl B KBaJPaTHBIX ypaBHEeHUsX. Pasio-
JKeHHE JEeHCTBUTENHHOI0 MHOIOWIEHA HA JTUHENHBIE MHOKUTEIH.

Tema 5. OcHosbl meopuu onmumuzayuu

Knaccuueckue meroas! ontuMmusanuu. JIuHeitHoe U Leno4yucieHHoe nporpaMMmupoBanue. OCHOBHbIE T10O-
HATUSA 3aad U METOJO0B MaTEMaTHYECKOIro MporpaMMHpoBaHus. JInHelHble 3amaun ontuMH3anuu. OCHOBHBIE
OTIpeJIeJICHUs U 3aJla4i JJMHEWHOTo MporpaMMupoBanus. [loctaHoBka u pa3nuyHbie (JOPMBI 3aIUCH 331a4 JTMHEH-
HOro nmporpamMmupoBanus. CTaHaapTHas M KaHOHUYecKast (POpMBbI IPECTABICHMsI, TeOMETpUUECcKasi MHTEpIIpeTa-
1S 33434 JUHEHHOro nporpaMmMupoBaHusi. CUMILIEKC-METO/l U CUMIUIEKCHBIE TaOJINIIbl. DKOHOMHYECKAs UHTEP-
IpeTanys JIeMEHTOB Tabaullbl. TeopHst ABOMCTBEHHOCTHU. /IBOWCTBEHHbIE 3aJ]aul U METO/Ibl, UX MHTEpPIIpETaLMs.
DKOHOMMYECKast 1 MaTeMaTuyeckas GopMyJIUpOBKU TpaHCIOPTHOM 3anauu. [IpaBuna nocrpoenus uenei. Cmblica
MOTEHIMAJIOB, METOJl MOTeHHanoB. OCHOBHbIE CIOCOOBI MOCTPOCHUS HAYaJIbHOI'O OMOPHOIrO perieHus. TpaHc-
MOPTHBIE 33/1a41 C HAPYIICHHBIM 0aJJAHCOM MPOU3BOCTBA U MOTpebIeHus. JJMCKpeTHOEe MPOTrpaMMUPOBaHUE.

MaremaTuyecknii anaamu3 u a1 pepeHuuaibHbie ypaBHEHUS

Tema 6. Beeoenue 6 mamemamuieckull aHamu3

[TonsiTue MHOXkecTBa. Omnepanuu Hax MHOXKecTBaMU. (DyHKIMOHAJIbHAs 3aBUCUMOCTh. OlpenencHue
¢ysakuu. CrocoOb! 3a1anus pynkuui. Knaccudukanust GyHkuuii: 4eTHbIe, HEUETHbIE, IEPUOJUUYECKUE U Here-
puoanueckue. MoHOTOHHOCTh ¢yHKuMH. OOpatHas ¢yHkuusa. OrpanuuyeHHble QyHKuuu. HauOonbiiee u
HauMeHblIee 3HaueHus: QyHKuuu. ['paduku OCHOBHBIX 3JIEMEHTapHbIX (PyHKUUN (JIMHEHHOM, MOIYIsl, KBapaTuy-
HOMW, CTENEHHOMN, MOKa3aTeJbHOM, JOrapupMUUECKON, TPUTOHOMETPUUYECKHUX, OOpATHBIX TPUTOHOMETPUUYECKUX
¢ynkuii). CnoxxkHas QyHkuus. OyHKINMN cpoca U MPEeAIOKEHHUS.

Tema 7. Ilpeden u nenpepvl8HOCMb

Yucnossle nociaen0BaTeNbHOCTH. OrpaHNYeHHbIE U HEOTPaHUUEHHBIE nIocaenoBarenbHocTy. [Ipenen unc-
JIOBOM IOCIJIEIOBATEIbHOCTU. ApU(pMETHUECKHE ONepallMy HaJl IpeaeaaMu. MOHOTOHHBIE MOCIIE0BATEIbHOCTH.
Yucno e. 3agaya 0 HENPEPHIBHOM HAyUCIEHUM MPOLEHTOB. CymMMma OECKOHEYHO YOBIBAIOLIEH reoMeTprUuecKou
nporpeccuu. [lonarue okpectHoctu Touku. [Ipenen ¢pyHkuuu B Touke. J[Ba 3ameuarenbHbIX npenena. Henpepois-
HOCTh (PYHKLIMHU B TOuKe. ApupMeTnyeckre AeWCTBUS HaJ HENpephIBHBIMU (yHKIMAMU. HenmpepblBHOCTH (yHK-
MU Ha MHOXKecTBe. HenmpephIBHOCTH HEKOTOPBIX 31eMEeHTapHbIX (QyHKIMH. CBONCTBA YHCIOBBIX MHOKECTB U I10-
crenoBaTenbHOCTe. [100anbHbIE CBOMCTBAa HENMpPEPBIBHBIX (YHKIMNA: TeopemMa 00 OrpaHMYEHHOCTH (DYHKIUH,
3aJlaHHOM M HEINpepbhIBHOW Ha OTpe3Ke, TeopeMa O AOCTHKEHMM (PYHKIHMEW, HENpPEepbIBHOM HAa OTpE3Ke, CBOUX
HauOOJIBIIETr0 U HAMMEHBIIETO 3HAYCHUH.

Tema 8. upppepenyuanvroe ucuucienue Qyukyuu 00H020 nepemerHo2o

[TpousBonHas u muddepeniuan. ['eomerpudeckuii, GrU3nMUecKUii, SJKOHOMHUYECKUIM CMBICIT MPOU3BOIHOM.
3aBUCUMOCTh MEXJ1y HENPEPHIBHOCTHIO U AuddepeHnnpyeMocTbio GyHKIMH. CXxeMa BBIYMCIEHUS POU3BOAHOM.
[IpaBuna nuddepenupoBanus. [IponsBoaHas cinoxHol U o0paTtHOM QyHKIMH. [Ipor3BOAHAS OCHOBHBIX AJIEMEH-
TapHbIX ¢yHKUuH. [Ipon3BoaHbIe BICIINX NOPsAKOB. OCHOBHBIE TeopeMbl 0 AuddepeHunpyeMbIX GYHKIHUAX U UX
npuioxxkenus (treopembel @epma, Pomns u Jlarpanxka, npasuno Jlonurans). Bo3pactanue u yObiBaHue (yHKIUH.
OkerpemyM pynkiun. Cxema uccneqoBanus GyHKIMU Ha 3KcTpeMyM. OThICKaHuEe HAUOOJIBIIEro M HAUMEHBILIETO
3HaYCHUW (YHKIMH, 33JaHHON Ha oTpe3ke. BeimykimocTs QyHKIMu u Toukw mepernba. Cxema HCCIeIOBaHUS



(yHKUIMU Ha BBIMYKJIOCTh U TOYKHU meperuda. AcumntoTsl. O0mmas cxema uccieoBanus GyHKIUN U TOCTPOCHUS
WX TpaduKoB.

Tema 9. Unmeepanvroe ucuucnenue

[TepBooOpasHas GyHKIUS U HeolpeaeneHHbIH wHTerpan. CBolicTBa HEOMpENeIeHHOro WHTerpana. He-
OIpeieNICHHbI MHTETpall OT OCHOBHBIX AJIEMEHTapHbIX (pyHKUMH. VIHTerpupoBaHue 3aMEHON MEepEMEHHOr0 U IO
qacTsaM. VIHTerpupoBaHHE PallMOHAIBHBIX, HEKOTOPBIX UPPAIMOHATBHBIX (YHKIIUH U TPUTOHOMETPUUYECKUX BHI-
paxxenuii. [loHsiTue onpeneeHHOTO UHTErpaia, €ro reOMETPUUECKU U IKOHOMUYECKU cMbIci. CBOMCTBa orpe-
neneHHoro uHrerpana. ®@opmyna Hetotona-Jleitbuuma. 3amena nepeMeHHOro u (popMyiia HHTETPUPOBAHUS IO Ya-
CTSIM B OIpENIeJICHHOM HHTerpaie. I'eomerpuueckue MpHIIOKEHUs OMpeesieHHOro uHrerpaita. HecoOcTBeHHBIE
WHTETPaJIbI.

Tema 10. Qynkyuu HecKOIbKUX NEPEMEHHBIX

ToueuHble MHOXKECTBA B N-MepHOM npocTpaHcTBe. [loHsTHE QYHKIIMU HECKOIBKUX MepeMeHHbIX. [Ipume-
pBl Takux (GYHKUMN (JMHEWHHas, KBagpaTH4ecKas; B SKOHOMHUKE — (DYHKLHUS TOJE3HOCTH, MPOU3BOJCTBEHHAS
¢bynkus). O06nacTh onpeneneHus, JUHUN YPOBHA (PYHKIMNA HECKOJIbKUX NepeMeHHBIX. DYHKINU MOJIE3HOCTH U
KpuBble Oe3paznuuns. [IponsBoacTBeHHAs QYHKIUS U U30KBaHTHL. [Ipenen u HempepbIBHOCTh (PYHKIIUI HECKOIb-
KHX NepeMeHHbIX. YacTHble mpou3BoaHbie. [IponsBonubie n nuddepeHnuansl GyHKIUNE HECKOIBKUX MEPEMEHHBIX.
[Ipon3BojHas MO HANpaBIEHUIO, TPAJUEHT. DKCTPEMYM, HauOOJIbIIee U HAUMEHbLIEE 3HAUCHUS] (PYHKIMIA MHOIMX
MIEPEMEHHBIX. Y CJIOBHBII SKCTPEMYM: METO/]] MOACTAHOBKUA M MeTOJ MHOkuTeneil Jlarpanxa. MeTon HauMeHbIIUX
KBa/IpaToB.

Teopusi BeposiTHOCTel 1 MaTeMaTH4YeCKasl CTATUCTUKA
Tema 11. Beeoenue 6 meopuro eeposmuocmel
[Tpenmer Tteopun BeposiTHOCTEH. CyLIHOCTh M YCJIOBUSI IPUMEHMMOCTH TEOPUH BeposiTHOCTENH. OCHOBHbBIE
MOHATHSI TEOPUU BEPOSITHOCTEH: COOBITUE, CyMMa COOBITUMN, TPOU3BEIEHUE COOBITUN, BEPOSATHOCTHOE MPOCTPAH-
CTBO, KOHEYHOE BEPOSITHOCTHOE MIPOCTPAHCTBO, KJIACCUUECKOE ONPEIEIIEHNE BEPOATHOCTH, T€OMETPUUECKHUE BEPO-
ATHOCTH. Y clIOBHBIE BepoaTHOCTH. HezaBucumocts cooObiTrii. Teopema ymHoxkeHus1. @opmyra MOTHONU BEpOSTHO-
ctu. ®opmyna baiieca. [locnenoBarensHocTu ucnbiTanuii. Cxema bepryiiu.

Tema 12. Cnyuatinvie senusutvl

CityyaiiHble BeTMUMHBI M CIOCOOBI MX onucaHus. JIMCKpeTHast 1 HellpepbIBHAs ClTydaifHble BeTMuHbL. DYHKIMS pac-
TIpe/IeTIeHUsT BEPOATHOCTEH, €€ CBOWCTBA. BeposTHOCTh monanaHus Ha MOMyMHTepBal. Psn pacnpenenenus v QpyHKIus
pacIpesieieHns] AUCKPETHOM CiTydaiiHOM BemMuuHbL. Martematndeckoe oxupanue. CBOWCTBa MaTeMaTHYECKOIO OXKHUAA-
HUS. MartemaTu4ecKkue OXKHIaHHS aITbTePHATUBHOM CITy4aifHOW BEIMYMHBI, OMHOMHMHAJIBHOW CITy4ailHOM BEJTMYMHBI,
ITyaCCOHOBCKOW CITy4aifHOW BEJIMYMHBI, TE€OMETPHYECKON CITydaiiHOM BenM4MHbL. CTaTHCTUYECKOE MCTOJIKOBAHUE MaTe-
MaTHUYECKOro OXuAaHus. Jucnepcust ciydailHON BEIWYMHBI U €€ cBoicTBa. Jlucriepcuu anbTepHATUBHOM CITydaiHON
BEJIMYMHBI, OMHOMUHATBHON CITyJaifHOM BETMYHMHBI, ITyaCCOHOBCKOM CITy4aifHOM BENMUMHBI, TEOMETPUUYECKOH CITydaltHON
BenMurHbBL. HenpephiBHBIE CTydaiiHbIe BEIMUMHBI M MX BOKHEHIIME YMCIIOBBIC XapaKTePUCTUKHU: (PYHKIHS PACIIPEIeIICHHs],
(YHKIUS MIOTHOCTH BEPOSTHOCTH, MAaTEMAaTHUYECKOE OXKHJIaHUE, TUCIEepCHs], CTaHAApTHOE (CpeaHee KBaJpaTUYHOE)
OTKJIOHEHHE. Mojenu 3akOHOB pAaCIpeNeNeHUs BEpoATHOCTEH, Haubojiee ynoTpediasiemMble B  COLMAIBHO-
HSKOHOMHMYECKUX NpuioxeHusax. HopmaneHoe pacnpenenenre. @yHKIMM OT ClIydailHbIX BEJIMYMH. 3aKOH pacIpese-
JIEHUS! BEPOSITHOCTEN Uil (DYHKLUI OT U3BECTHBIX CIIydallHbIX BeMYMH. CXOIMMOCTh 1O BEepoATHOCTH. HepaBeHCTBO
YeObimeBa. 3akoH OoJbIIMX yHcesl U ero cieactsue. Ocobast posib HOPMAIBHOTO PACHpEeNCHHs: LEeHTpalIbHas
npeaenbHas TeopeMa. llenn MapkoBa M MX UCHOJIB30BaHUE B MOJCIHPOBAHNH COLMAIBHO-DKOHOMHYECKUX IMPO-
L[ECCOB.

Tema 13. Onemenmul mamemamuyeckol Cmamucmuky

OcHoBHBIE 33J]a4l MaTeMaTH4YeCKON cTaTUCTUKH. CTaTUCTUYECKUE METOIbl 00pabOTKH 3KCIepUMEHTAIIb-
HBIX JIaHHBIX BHEIIHEH cpebl. CTaTUCTUUYECKUE TUIIOTE3bl. Y POBEHb 3HAUMMOCTH U MOIIHOCTH Kputepus. Onrtu-
ManbpHbI KpuTepuil Helimana-IIupcona. OnTuManbHble KpUTEPUHU JJIA MPOBEPKH TUIIOTE3 O MapameTpax HOp-
MaJIbHOTO ¥ OMHOMHHAJIBHOTO pacnpeaeneHuil. Kpurepuu i npoBepKU CIOXKHBIX Tunore3. Hemapamerpuueckue
kputepuu. CTaTUCTUYECKOE OLEHMBaHUE U MpoBepka runore3. CTaTUCTUUECKHUE OLICHKHU MapaMeTpoB U UX CBOM-
CTBa. YCIIOBHbIE 3aKOHBI pacripeenenus. Jlocratounble cTaTUCTUKU. DPHEKTUBHOCTh OLIEHOK. MeToIbl HaX0X-
JICHUS OLIEHOK: METOJI MOMEHTOB, METOJI HauOOJIbIIEro npasaonoaoous. JosepurenbHble HHTEPBAJIbI ISl Mapa-
METPOB HOPMAJIBHOI'O pacipeneneHus. JJoBepuTenbHble HHTEPBAIbI U1 BEPOATHOCTHU ycIiexa B cxeme bepHymin.
MHCTpyMEHTBI CTaTUCTUKU I aHAJIM3a JIEATEIbHOCTH CyOBEKTOB yIpaBiieHUsl (OpraHbl roCyJapCTBEHHOM Bila-
ctu Poccuiickoit deneparuu, opraibl TOCYIapCTBEHHOM BiacTH cyObekToB Poccuiickoit ®enepanuu, oprassl



MECTHOI'O CaMOYIIPABJICHUS, I'OCYNAPCTBEHHbIE M MYHMUIMIAIbHBIC MPEINPUATHS U YUPEXKACHUS, UHCTUTYTHI
rpakJaHCKOro o0IIecTBa, OOLIECTBEHHbIE OPraHU3alMi, HEKOMMEPUYECKHE U KOMMEPUECKUE OpraHu3alliu, Mex-
IyHapOJIHbIE OPTaHU3AIMH, HAyYHbIE U 00pa30BaTeIbHBIC OPraHU3allN).

IIpakTHYecKkue 3aHATHA
Tema 1. Hauana aHaJuTH4YeCKOM reoMeTpun
Y4eOHble HeJN: PACKPBITh COACPKaHUE pa3jieia aHAIUTUUECKasi TeOMETpus
OCHOBHBIE TEPMUHBI U ITOHATHUA
Bekrop
JIuHeitHpIe onepaluy HaJl BEKTOpaMU
CkansipHO€ U BEKTOPHOE MPOU3BEACHUE BEKTOPOB
YpaBHeHue npsamoit
VYcnoBue napanmiebHOCTH U MEPIEHANKYISPHOCTH MPSMBIX
Jlunuu BTOpOTrO MopsiiKa

Tema 2. J1eMeHTbI MATPUYHOI'0 AHAJIU3A
Y4eOHbIe HeJIN: PACCMOTPETh OCHOBHBIC MOHATHS IMHEWHOT'O U MATPUYHOTO UCUUCTICHUS
OCHOBHBIE TEPMUHBI U IIOHATHUSA
Marpuiis

Onepanuu Hag MaTpULlAMU

Onpenenurens

Panr maTpuns

JINHEMTHOE BEKTOPHOE MPOCTPAHCTBO
JInHeliHbIe onepaTophl

CoOcTBEHHBIE BEKTOPBI JTMHEHHBIX ONIEPATOPOB
EBK11M10BO IPOCTPaHCTBO

KBanparuunas popma

Tema 3. CucreMbl JIMHEHHBIX YPaBHEHHUI

Y4eOHblIe HeJM: Npe/ICTaBUTh OCHOBHBIE METO/Ibl B TEOPUU JIMHENWHBIX YPABHEHUN
OCHOBHBIE TEPMUHBI U IIOHATHUSA

Cucrema MMHEHHBIX anreOpandyeckux ypaBHEHUI

Martpuunas ¢opma 3aITUCH CUCTEMBI YpaBHEHUM

Meron ['aycca

meroqoM Kpamepa

Mogens JIeoHThEBa MHOTOOTPACIEBOM Y3KOHOMUKHU

Tema 4. KoMmmjiekcHbBIE YHCJIA H MHOTOYJIEHBI

YuebHble HeJN: PaCKPBITh COAEPKaHNE OCHOBOTIONATAIOIIUX MOHATUM MaTEeMAaTUUYECKOTO aHaI3a
OCHOBHBIE TEPMUHbBI 1 ITIOHATHUA

Apudmerrueckue onepanuu HaJl KOMIUIEKCHBIMU YHCIaMHU

KommiekcHas mI10cKoCThb

Tpuronomerpuueckas ¥ okazareibHast JOPMbI KOMIUIEKCHOTO YHCIIA.

Tema 5. OcHOBBI TEOPHH ONITUMM3AIUU

Y4eOHble HeJn: pacKpbITh OCHOBHBIE PUHLIUIIBI M TIPUEMbI ONTUMU3ALINH
OCHOBHBIE TEPMUHBI U IIOHATHUSA

OnTuMu3zanMoHHas 3a1a4ya

YacTHbIe TPOU3BOIHBIE

[TpouzBoansie u nuddepennnans GyHKINNH HECKOTBKUX MEPEMEHHBIX
[TponzBoHas 110 HANIPABJICHUIO, TPATUEHT

OKcTpeMyM

HanOoJIbIIIee ¥ HAaMEHbIIIee 3HAUeHUST (DYHKIIMI MHOTHX TTEPEMEHHBIX.

Y CIIOBHBIN DKCTPEMYM:

Metoa HaMMEHBITUX KBAPATOB.

Tema 6. BBenenue B MaTeMaTHYECKHH aHAJIN3
Y4eOHble HeJN: PaCKPBITh COAEPKAHNUE MPEAEIHbHOTO HCUUCICHUS



OCHOBHBIE TEPMUHBI U IOHATHUSA

Uucnosas nociaen0BaTeabHOCTh

[Ipenen yncnoBOM NOCIEA0BATEIBHOCTH

Apudmerrueckue onepanuy HaJl IpeaeriaMu

[Ipenen ¢pyHKIMHU B TOUKE

3aMeyvaTesIbHbIE TIPEIebl

HenpepbIBHOCTh PYHKITMH B TOUKE

Apudmerrueckue AeCTBUS HAJl HEMPEPBHIBHBIMU (PYHKIIUSIMHU

Tema 7. Ilpenen u HenpPepbIBHOCTH
OCHOBHBIE TEPMUHBI U IOHATHUSA
Apudmerrueckue ornepanuu HaJl IpeaeiaMu
MoOHOTOHHBIE TTOCIIEIOBATEILHOCTH

Yucno e

3ajaua 0 HENPEPHIBHOM HAYKMCIIEHUH MTPOIICHTOB

Tema 8. IuddepenunanbHoe ucuuciaeHne (PYHKIUH OJHOTO NePeMEeHHOr0
OCHOBHBIE TEPMUHBI U IIOHATHUSA

[IpousBonnas u nuddepennnar.

I'eomerpuueckuii, Gu3nyecKuii, IKOHOMUYECKUIN CMBICII TPOU3BOTHOM

Tema 9. UnTerpajibHoe ucCHucCIeHUE

OCHOBHBIE TEPMUHBI U IOHATHUA

[TepBooOpasnas GpyHKIIMS U HEONIPEACTCHHBIA HHTETpall

CBolicTBa HEOIPEIEICHHOIO HHTETpaJia

Heomnpenenenuslit UHTErpan OT OCHOBHBIX 2JIEMEHTAPHBIX (YHKITUI

Tema 10. ®yHKINH HECKOJBKHUX NePeMEHHBbIX

OCHOBHBIE TEPMUHBI U IOHATHUA

DKcTpeMyM, HaubosbIlee U HauMeHblIee 3Ha4eH!s! (DYHKIIMI MHOTHUX TIePEMEHHBIX
Y CIIOBHBIIN AKCTPEMYM: METOJ TOJCTAHOBKU U METOJ MHOXHUTEJIEH Jlarpanxka
Meroa HaMMEHBIINX KBAJAPATOB

Tema 11. BBeenne B TeOpHI0 BepOSITHOCT e

Y4eOHble HeJn: pacCMOTPETh OCHOBHBIE TIOHATHUS U TEOPEMBI TEOPUH BEPOSITHOCTEH
OCHOBHBIE TEPMUHBI U IIOHATHUSA

CoOmiTHE

cyMMa cOObITHIH

MIPOU3BEICHUE COOBITUM

BEPOATHOCTHOE IIPOCTPAHCTBO

KOHEYHOE BEPOSTHOCTHOE NPOCTPAHCTBO

KJIACCHMYECKOE OIPENIETIEHUE BEPOSTHOCTU T€OMETPUUECKUE BEPOSTHOCTU
HezaBucumocTs coObITHI

dopmyJia MOJIHOM BEPOATHOCTH

®opmyna baieca

ITocnenoBarenbHOCTH UCTIBITAHUI

Cxema bepuymm.

Tema 12. Cityyaiinble BeJTMUMHbI

YueOHbIe HeIH: ITPEICTABICHNE OCHOBHBIX ITOHATHH U 3aKOHOB CIIy4allHbIX BEJIUYNH

OCHOBHBIE TEPMUHBI U TTIOHATUA

CirydaliHble BEJIMUMHBL JUCKPETHAS U HETIPEPhIBHAS

OYHKIWMA pacTpeesieHUs] BEPOSITHOCTEN

Psint pactipeniesienyst U GyHKIUS pacripe/ieNieHNst

Maremartraeckoe 0Ku1aHue

Jlucniepcus Ciry4aiiHOM BEJIMUMHBI

Mogenu 3aKOHOB pacrpesieleHusl BEpOsITHOCTEH, Hanbosiee ynorpetiseMble B COLIMAIbHO-3KOHOMUYECKUX TTPUIIO-
KEHUAX




BaKOH 60J'II>H_II/IX YUCCII U €T0 CIICACTBHUC

OCHOBHBIE 33724l MAaTEMaTHISCKON CTaTUCTUKH

CraTtuctudeckre MeToibl 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX
CTaTHCTHYECKHE TUITOTE3hI

YPOBGHB 3HAYUMOCTHU U MOIIIHOCTDH KpI/ITepI/ISI

HopwmanbHoe pacnipenenenue

Kpurepuu 11t npoBEpKH CII0KHBIX THIIOTES

Tema 13. DiieMeHTBI MATEMATHYECKOH CTATHCTHKH
OCHOBHBIE TEPMUHBI U ITOHATHUA
CraTucTUYECKUE METOIEI

Mo1HOCTb KpUTEpHUS

O PeKTUBHOCTH OIICHOK

MeTtoq MOMEHTOB

MeTto HarnOOoJIBIIETr0 MPaBIOIOA00US
JloBepuTelbHbIE UHTEPBAJIbI

5.NEPEYEHH YYEBHO-METOJUYECKOI'O OBECIIEYEHMUS JJISI CAMOCTOSITEJIBHOM PA-
BOTBI
OBYYAIOIIUXCS IO JUCHUIITIMHE

Llenu, copeprkanue, TEXHOJIOTUH, KOHTPOJIb MIPH U3YYCHUH IPEAMETa PAaCCMATPUBAIOTCS C YYETOM HHTEpe-
coB ob0yuyaemoro. Co3aercss UHANBUAYaIbHAs TPACKTOPHUS €ro pa3BUTUA. [ TaBHBIM areHTOM 00pa3oBaTEIbHOIO
nporecca B MapajurMe MperolaBaHusi BRICTYIIAET IpenojaBaTeiib, KOTOPBIH pa3padaThiBaeT cpeay, HO HeoOs3a-
TEJIBHO JIOJKEH MPHUCYTCTBOBATh M yYaCTBOBATh B KaXKJI0M y4eOHON aKTUBHOCTHU CTYJEHTOB. Y CIIE€X SIBISICTCS WH-
JMBHTyaTbHBIM JIOCTHKCHUEM.

PexoMenayemblie cpencTBa, METOIbl O0yUYeHUSs, CIOCOObI yUeOHOM NeATeIbHOCTH, IPUMEHEHHE KOTOPBIX
ISl OCBOCHUS KOHKPETHBIX MOy el paboueit yueOHOoU porpamMMbl Hanbosee 3¢ dexTuBHO:

- 00y4eHHe TEOPETHUECKOMY MaTepualy pPeKOMEHyeTCs OCHOBBIBATh Ha OCHOBHOM M JIOMOJHUTEIHHOU JIUTE-
parype, U3AaHHBIX THIOTPA(QCKUM HIIHM 3JEKTPOHHBIM CITOCOOOM KOHCIEKTaX JIEKIIH; PEKOMEHIYeTCs B Hadaje
CeMecTpa 03HAKOMUTh CTY/IEHTOB C MPOrpaMMON JUCHUIUIMHBL, IEPEYHEM TEOPETUYECKUX BOIPOCOB /IS TEKYIIIe-
T'O MMPOMEXKYTOYHOTO ¥ UTOTOBOTO KOHTPOJIS 3HAHUH, YTO OPHEHTUPYET M MOOUIPUT CTYACHTOB K aKTUBHOW CaMoO-
CTOATEIbHOM paboTe;

- Ha MPAKTUYECKHUX 3aHATUAX 3aKPEIUIIOTCS W YTOUHSIOTCS 3HAHUS, OJTYYCHHBIC HA JISKIMSIX W BO BpeMs ca-
MOCTOSTEIbHON MOArOTOBKU. [IJ1 pa3BUTHS TBOPUYECKHUX CHOCOOHOCTEH CTYAEHTOB Ha CEMHMHApax aKTUBHO HC-
MOJIB3YIOTCS TaKME METOJIBI KaK JMCKYCCHs, MO3TOBOH IITYpM, OOMEH MHEHHUSIMH T10 TIPOOJIEMHBIM BOTIPOCaM, 00-
CYXJIeHHE JIOKJIa/10B, cooOueHnii. [loguepkHeM, YTo Npu MCIIOIb30BaHUM MHTEPAKTUBHBIX (OPM POJIb Ipenoja-
BaTellsl pe3KO MEHSETCS, TepecTaéT ObITh HEHTPAIBLHOM, OH JIMIIL PETYIUPYET MPOILECC U 3aHUMAETCS €ro 00IIei
opraHu3alyel, TOTOBUT 3apaHee HeoOX0AuMbIe 3aJjaHusl U (YOPMYIHPYET BOIPOCH UM TEMBI Il OOCYKICHUS B
rpymnmnax, 1aéT KOHCYJIbTAllMH, KOHTPOJIUPYET BPEMS W MOPSAIOK BBHIMOJHEHHUS HAMEYCHHOTO TUIaHA. YYaCTHUKH
00pamiaTcs K COLUATBLHOMY ONBITY — COOCTBEHHOMY U JPYTUX JIFOJEH, IPU 3TOM UM HPUXOJUTCSA BCTYNaTh B
KOMMYHHKAIIHIO IPYT C APYrOM, COBMECTHO peIIaTh MOCTaBICHHBIE 33/1a49H, TPEO0IeBATh KOH(PIUKTHI, HAXOIUThH
00I1IMe TOYKH CONMPUKOCHOBEHHUS, UITH Ha KOMIIPOMUCCHI.

B pesynbraTe mpoBeneHUS MPAKTHUECKUX 3aHATHHA BBIBISIOTCS CIOCOOHOCTH OOydYaeMbIX MPHUMEHSThH
MOJTyYeHHbIE KOMIIETEHIINH ISl PELICHHUs 33124, CBA3aHHBIX C JalbHEHIIECH NesITeIbHOCThIO BBITYCKHUKA.

Ilepeyennb JuTepaTyphl AJI51 CAMOCTOATEIbHOI Pad0THI 00yYAOIIMXCH 10 AMCHUIJIMHE

1. Camconona C. A. IIpakTuKyM 10 MaTeMaTHYE€CKOW CTAaTHUCTHKE: y4eOHOE mocodue [ DIeKTpOHHBIN pecypc|
/ Apxanrenbck:CADY,2015. -97¢. — 978-5-261-01090-6//
http://biblioclub.ru/index.php?page=book&id=436411

2.KynanprimeBa E. C. MaTtemarndeckne METOJBI M MOJCIIM B DKOHOMHKE: yUeOHHK [DIEKTpOHHBIA pecypc] /
M.:U3narenbcko-ToproBasi ~ koprnopauust  «JlamkoB u  K°»2017. -286¢. -  978-5-394-02488-7
http://biblioclub.ru/index.php?page=book&id=450755

3.Ky3nenos b. T. Marematuka: yueonuk [DnekrponHsiii pecype] / M.:FOnauTu-ana,2015. -719c. - 5-238-00754-
X  http://biblioclub.ru/index.php?page=book&id=114717
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4, Mlankun, A.C. 3a1auu ¢ pelIeHUsIMU 110 BBICIIEH MaTeMaTHKe, TEOPHH BEPOSITHOCTEH, MAaTEMAaTUUYECKOM CTaTH-
CTHKE , MAaTEeMaTHYECKOMY MpOrpaMMHUpoBaHuIo : yuebnoe nocooue / A.C. Illankun, B.A. HlankuH. - 8-e u3n. -
Mocksa : M3naTenbcko-ToproBas kopropanus «Jlamkos u K°», 2017. - 432 c.: Tabmn., rpad. - (YueOnble uzna-
Hus s OakamaBpoB). - ISBN  978-5-394-01943-2; To ke [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450779

33)13]-[1/[5[ AJIsl peajin3anmun CaMOCTOSITEeIbLHOM paﬁoTbl

Tema

3aanust 11l CaMOCTOSITEIIbHON pabOThI

Tema 1 Havana aHaTuTHYECKON T€OMETPUH

[Touck m aHaIM3 AOMOJIHUTEIBHON yU4eOHOH JIUTe-
paTyphbl WK UHOTO MaTepuaa.
CocraBieHue KOHCIIEKTA.

Tema 2 DneMeHThI MAaTPUYHOTO aHAIU3a

[Touck m aHaIM3 AOMOJIHUTEIBHON yU4eOHOH JIUTe-
paTyphbl WK UHOTO MaTepuaa.
CocraBieHue KOHCIIEKTA.

Tema 3 CucreMbl JIMHEHHBIX YPaBHEHUI

Iouck 1 aHanM3 JONOIHUTENBHON yueOHOM uTe-
paTypsl WM HHOTO MaTepuaa.
CocraBieHHne KOHCIIEKTA.

Tema 4 KoMIIeKCHBIE YHCIIa 1 MHOTOUJICHBI

Iouck 1 aHanM3 JONOIHUTENBHON yueOHOM uTe-
paTypsl WM HHOTO MaTepuana.
CocraBieHHe KOHCIIEKTA.

Tema 5 OcHOBEI TCOPUHN OIITUMHU3ALTNN

Iouck 1 aHanM3 JONOIHUTENBHON yueOHOM uTe-
paTypsl WM HHOTO MaTepuaa.
CocraBieHHE KOHCIIEKTA.

Tema 6 BBeneHue B MaTeMaTHUYECKUN aHAIN3

[Touck v aHanu3 TOMOMHUTENBEHON yueOHOM JHTe-
paTypbl WM HHOTO MaTepHala.
CocTaBiieHie KOHCIIEKTA.

Tewma 7 Ilpenen u HENPEpPBIBHOCTD

[Touck v aHanu3 TOMOMHUTENBEHON yueOHOM JHTe-
paTypbl WM HHOTO MaTepHara.
CocTaBiieHie KOHCIIEKTA.

Tema 8 IuddepennuanbHoe ucurcieHue GyHKIUN
OJTHOTO TIEPEMEHHOTO

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

Tema 9 MHTerpanbHoe ucUUcIeHue

[Touck u aHanM3 AOMOIHUTEIHHON yU4eOHOM JIUTe-
paTypsl WK UHOTO MaTepuana.
CocraBiieHHe KOHCIEKTA.

Tema 10 OyHKINHM HECKOIBKUX ITEPEMEHHBIX

[Touck u aHanM3 AOMOHUTEHHON yU4eOHOH JIUTe-
paTypsbl WK UHOTO MaTepuana.
CocraBiieHHe KOHCIEKTA.

Tema 11 BBenenue B TeOpHr0 BEpOATHOCTEN

[Touck u aHanM3 AOMOJHUTETHHON yUEeOHOH JIUTe-
paTypsl WK UHOTO MaTepuana.
CocraBiieHHe KOHCIEKTA.

Tema 12 Cnydaiinple BETUYHHBI

[Touck u aHamM3 AOMOJHUTEIHHON yUeOHOM JIUTe-
paTypsl WK UHOTO MaTepuaa.
CocraBiieHHE KOHCIIEKTA.



http://biblioclub.ru/index.php?page=book&id=450779

Tema 13 DneMeHTh MaTeMaTHYECKON CTAaTUCTUKH | [IOMCK 1 aHATN3 AONIOTHUTEIBHON YIeOHO! TuTe-
paTypbl WK HHOTO MaTepuaa.
CocraBiieHre KOHCIIEKTA.

TecThl
Tect Nel
KoopauHatsl IeHTpa OKpYKHOCTH, 3aJaHHON YpaBHEHHU- _ _ .\ _
o (X—l— 2)2 N (y _3)2 _9 1) (2,—3), 2) (2,3), 3) (— 2,3).
3 2 2
Onpenenurenb 131 paBEH. .. 1)83;2) 5, 3) 6.
5 3 4
1 2 1 -1
Pe3ynbraToM npousBeneHUs MaTpULL (1 1] ) [1 0 j 1) 1 -2 1 2) 3 -1 :3) 2
a 1 0)7 0 1)7\-1)
SIBIIACTCSA MaTPHIIA. . .
lim 7x%® +5x* -9
R O - e 1) 5293 5.
[TpousBoanas pynkuuu Y = In+/COSX B TouKe Xo = 0 1) — l ) .
) 5 2)1;3)0.
paBHa...
Tect Ne2
1, 1) , 1
1.YpaBHEHME OKPY>KHOCTH C LEHTPOM B TOUKE 3 ) 1) X — § + (y + ]_) = Z :
1 2
1 painycoM R= E HMEET BU]I... 2) X 4+ l " (y _1)2 _ l _
3 4
3 x—1 2+(y+1)2:1
A 2

1) -1; 2) 61; 3) 1.

2.0npenenurens paBeH...

A PN

1 1
3 2
4 3

2 1)(0 1 0 1 2 3
3.ITpousBeneHE MATPHIL 1 _1]lp 1] PpasHo 1) 5 _1 ; 2) _o o)

3) npaBWIbHBINA OTBET HE yKa3aH.

I 2 —x+1 1 g-2 1;3 -2
4.)(_,005)(3_1_2)(2_1 paBeH )5’ )-1;3) 2

1) 63;2)1;3)00.

. 1
5., i, (L+ 3x)x pasen

Tect Ne3
4 160
s 056703 20 [ o810 (8]
KoopauHaTs! IEHTpa 3TON OKPY>KHOCTH. ..




23+ X
XII—rn>oo 3_q PaseH... 1)-2;2)-1; 3) 2.
X —_

arcsin6x
3., 1m, tg2x paBeH. .. 1) 6;2) 0; 3) 3.
a 2 ’
4.YactHasi mpou3BOAHAS oy ot pynkiuu Z=X"+Xy+Yy" B 1)7:2)9: 3) 5.

touke (1; 2) paBHa...

Tect Ned

3X+2y=5
2x -3y =T7. 1) 108; 2) 2,6; 3) 40.

Torna 3HaueHue BbIpaKEHUS 13(X — Y) paBHoO. ..

1. Ecmu (x, y) peIlIEeHNEe CUCTEMBI {

2. YpaBHeHHe i1 3X—6y+12=0 X X
- paBHEHHE MPsMOU B 1)__X:1;2)__X:1;3) L+X:1.
pe3Kax UMECT BUJ. .. 6 3 4 3 -4 2
lim sin3x—sin2x 019 3 . 1
3 X0 Ginbx —sindx AR )L i35
4.Honmpiit mupdepentuan Gynxunu 1)dz=(y® - 6x’y)dx+ (3xy* —2x° +8y°)dy;
z=f(xy)=xy’ =2x°y +2y* pasen 2)dz = (3xy? —6x)dx + (y* - 2x°*)dy;
3)dz = (y® —6xy)dx+ (3xy® — 2x* +8y*)dy.

Tect Ne5

1.YpaBHEHME OKPYKHOCTHU C LICHTPOM B TOUKE 1) (x+1? +(v+2) =
(1;2) u paguycom R=2 umeer Bug... ) ( ) (y )

2.0mnpenenuTens 1 paBeH... 1) 4; 2) 2; 3) 10.

-1

3x* -2 1
e LLLLAS m paBeH. .. 1) 3; 2) 5 ;3) 1.
4.1IpousBoaHas GyHKIHUU
y= xln(x2 +1)+ IN5 5 rouxe Xy =—2 1) In5+16:2) In5+1;3) In5+0,8

paBHa...

6. ©OHJI OHEHOYHBIX CPEACTB IJI51 TIPOBEJAEHUA TEKYIIETI'O KOHTPOJIA, IIPOMEXKY-
TOYHOU ATTECTAIIUU OBYYAIOLIIUXCA ITO JUCHUTIJIMHE (MOAYJIIO)

(DOHJI OLCHOYHBIX Cpe)ICTB JJISL HpOBe)IeHI/ISI TeKYHleFO KOHTpOJ’ISI, HpOMe)I(YTO‘IHOﬁ arTecralmnuu HpI/IBe)IeH B HpI/I-
JIOKEHUU
7. MIEPEYEHb OCHOBHOMN " I[OHOJIHI/ITEJII)HOﬁ YUYEBHOM JUTEPATYPBI,
HEOBXOI{I/IMOﬂ JJIs1 OCBOEHUA JUCHUATITJINHBI
7.1 OcHOBHAA JUTEPATYPA

1. Camconona C. A. IIpakTuKyM 110 MaTeMaTHYE€CKOW CTAaTHCTHKE: Y4eOHOE mocodue [ DNeKTpOHHBIN pecypc]|
/ Apxanrenbck:CADY,2015. -97¢. — 978-5-261-01090-6//
2. http://biblioclub.ru/index.php?page=book&id=436411



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

3. Kyngemesa E. C. MaTemaTudeckrne METOBI M MOJICIH B SKOHOMHKE: yUeOHUK [ DIIeKTpOHHBIN pecypc] /
M.:M3narenbcko-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 : yueOHukK : [16+] / K.B. bannun, ®.K. banaun, B.W. Ixeddans u ap. ;
mox oomr. pen. K.B. banauna. — 4-e usn., crep. — Mocksa : [lamkos u K°, 2020. — 512 c. : un. — Pesxum gocty-
na: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=573171

5. Ilankun, A.C. 3agaun ¢ pelIeHUsIMU IO BBICILIEH MaTeMaTHKE, TEOPUU BEPOSTHOCTEH, MaTeMaTH4YECKON
CTaTUCTUKE , MAaTEMAaTHYECKOMY ITporpaMmmupoBaHuto : yueonoe nmocoodue / A.C. [llankun, B.A. [llankuH. -
8-e u3n. - Mocksa : M3narenbcko-ToproBasi koproparus «/lamkos u K°», 2017. - 432 c.: tadmn., rpad. -
(YaeOubie n3panus mis 6akanaBpoB). - ISBN 978-5-394-01943-2; To xe [Daextponnsiid pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=450779

7.2 JlonoJTHUTENbLHAS JIJUTEPATYPA

1. Slxoene B. I1.. DxoHoMeTpHKa: yueOHUK [DieKTpoHHbIN pecypce] / M.:3naTenscko-ToproBas Koproparus «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., Tputmmu 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.¥Ytkun B. b., bangun K. B., PykocyeB A. B.. Maremaruka u napopmaruka: yuebHoe nocodue [DIeKTpoHHBII
pecypc] / M.:U3parenscko-toproBas kopmopauus «JlamkoB u K°»2016. -468c. - 978-5-394-01925-8
http://biblioclub.ru/index.php?page=book&id=453364

4. KynppimieBa E. C.. Martematuka : y4eOHUK AJii 9KOHOMHCTOB [DIeKTpoHHBIN pecypc]| / M.:M3garenbcko-
TOproBas KOPITOpAIHsI «JlamkoB " K°»,2015. -562c. - 978-5-394-02261-6
http://biblioclub.ru/index.php?page=book&id=452840

5.Baxpymesa H. B.. ®unancoBas maremaTtka: yuebHoe nocodue [DnekrponHsiit pecype] / M.|bepnun:{upext-
Menna,2014. -180c. - 978-5-4475-2505-7
http://biblioclub.ru/index.php?page=book&id=258793
6. Enenxux, U.A. Marematuka : yuebnoe nocodue / .A. Eneuxux, T.M. Cadponona, H.B. UepHoyco-
Ba ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu, Enenknii rocyjapcTBeHHbIN yHU-
BepcuteT uM. M. A. bynuna, Kadenpa matematuku u meronuku e€ nmpenojaBanus. - Enen : Enenkunit
rocyIapcTBeHHbIN yHUBepcuteT uM. 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 [OnekrpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=498148
7. Eneuxux, U.A. Marematuka : yuebnoe nocodue / U.A. Eneuxux, T.M. Cadponona, H.B. UepHoyco-
Ba ; MunucrepcTBO oOpa3oBanus U Hayku Poccuiickoit @enepanuu, Enenkuii rocyaapcTBeHHBIH YHU-
BepcuteT uM. M. A. bynuna, Kadenpa matematuku u meronuku e€ mpenojaBanus. - Enen : Enernkuit
rocynapcTBeHHbIN yHUBepcuTeT uM. 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 [DnexrponHnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=498149
8. IHab6apmmnua, U.C. Maremaruka : yyeOnuk / M.C. llabapmuHa ; MUHHCTEPCTBO HAYKH U BBICILIETO
oOpazoBanus PO, denepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 00pa3oBaTeNIbHOE YUpEXKJIEHUE BBIC-
mero obpasoBanus «HOxHbIl (enepanbHblil yHHUBEpcUTET». - PocToB-Ha-/lony ; Taranpor : M3aarens-
ctBO FOxHOTO QenepanpHoro yHuepcurera, 2017. - Y. 1. - 163 c. : wn. - bubamorp.: c¢. 159 - ISBN
978-5-9275-2431-0 ; To xKe [DneKTpOHHBIM pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=500053
9. ®omunsbix, E.M. MaremaTuka: npaktukym : yuebHoe nmocodue / E.M. ®omunbix. - Munck : PUIIO,
2017. - 440 c. - bubmuorp.: ¢. 320 - ISBN 978-985-503-702-7 ; To xe [DnekTponHbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=487914
10. Yepenanona, C.A. MatemaTuka : yueOHoe nmocooue / C.A. UepenanoBa ; MUHHCTEPCTBO 00pa30oBaHUs
u Hayku Poccuiickoit @enepaunu, @PI'bOY BIIO «Cubupckuii rocyaapcTBEHHBIH TEXHOIOTHUECKUH



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

yHUBepcuteT», Jlecocubupcekuii punman. - Kpacnosipck : Cubl'TY, 2012. - Y. 1. Jluneiinas anreOpa,
aHAJMTUYECKas TE€OMETpHUs M BBeAcHUE B aHanmu3. - 80 c. : Tabmn., cxem. - bubmmorp. B kH. ; To ke
[Onexrponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428846

8. HEPEYEHb COBPEMEHHBIX IPO®ECCHUOHAJIBHBIX BA3 TAHHBIX, THOOPMALIMOH-
HBIX CITPABOYHBIX CUCTEM
Bce oOyuaromuecs: o0ecnedeHbl T0CTYIIOM K COBPEMEHHBIM MPOo(hecCHOHANBHBIM 0a3aM JaHHbBIX U
MH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM, KOTOPBIE MOAJIekKAT OOHOBJICHUIO TPU HEOOXOAMMOCTH, UTO OTpaXKa-
eTCsl B IUCTaX aKTyallu3aluy pabodux Mmporpamm.

CoBpemMeHHbIe POdeccuoHAIbHbIE 0a3bI JAHHBIX:

denepanbHas ciyk0a rocyapcTBeHHON craTrcTuku Poccuiickoii deneparuu http:// www.gks.ru
NudopMmannoHHbIe CIPABOYHbIE CUCTEMbI

Snpexc https://yandex.ru/

Pamb6mep https://www.rambler.ru/

Google https://www.google.ru/

Mail.ru https://mail.ru/

CrpaBouHo-mipaBoBas cucreMa «KoHcynbTaHT tutrocy - http://base.consultant.ru

[Tpu ocymecTBiIeHHH 00Pa30BATEIBHOTO MPOIECCa MO0 AUCIUTUINHE (MO0 ) UCTIOIB3YIOTCS SIICKTPOHHBIE 00-
pa3oBaTeNbHBIE PECYPCHI, pa3MEIICHHBIC B 3JIEKTPOHHOW HHPOPMALIMOHHO - 00pa30BaTeNIbHON Cpeie YHUBEPCH-
teta (OQUOCITTY):

VY4eOHo-MeToInYecKre MaTepHralibl U 3JIEKTPOHHBIE 00pa3oBaTenbHble pecypebl K OOIL:

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

9. OIMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJUMOM JJIs1 OCYIIECTB-
JIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JAUCIUIIJIMHE
Jlnst ocymiecTBiIeHUs: 00pa30BaTEIbHOrO MpoLecca Mo AUCHUINIMHE UMEETCsl B HAIMYMM CIIEAYIONIas MaTepuallb-

HO-TEXHHUYECKas 0aza:

Ayauropuun IIporpammHoe oGecnieueHue

- ydebHasg ayauropus Ui nposeneHus | OnepanoHHas CHCTEMa
y4eOHBIX 3aHATUM 10 JUcHMIUIMHE, | [TakeT OHUCHBIX MPHUIOKEHUH
OCHaIlIEHHAsi KOMIIBIOTEPOM C BbIXOJOM B | bpaysep Firefox, Anaexc
HHTCPHET, MYJIbTUME/INA IIPOCKTOPOM,

- TOMEUIeHHWEe s CaMOCTOSITEIbHOM pa-
00TBl 00yYarOIUXCs, OCHAIIEHHOE KOM-
MBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO
MOJIKITIOUEHUsT K cetn VHTepHeT n obec-
MEYEHUEeM JIOCTYIa B DJIEKTPOHHYIO HH-
(bopManOHHO-00pa30BaTENbHYIO Cpeny
ITTY;

- CIICHUAJIM3UPOBAHHAA aAyAUTOpUA  OJIA
MPOBEJIEHUST J1abOpaTOpHBIX padboT Mo
JTMCLUIUINHE,

OCHaleHHasi HA0OpOM PEaKTHUBOB U Jia-
OopaTopHOTrO 000PYIOBAHNS,



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

10. OBYYEHME NHBAJINJ10OB 1 JINI] C O PAHUYEHHBIMUA
BO3MOXHOCTSIMU 310POBbS
[Tpu HeobxomuMocTH pabodast mporpaMMa JUCIUILTHHBI MOKET OBITh aIaliTUPOBAHA Ik 00eCTieUeHUs
00pa30BaTEILHOrO MPOIIECCa HHBAIKMJIOB U JIUI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0pPOBbs. J1JIs 3TOr0O
TpeOyeTcst 3asBICHHUE CTyIeHTa (€r0 3aKOHHOTO MPEJICTABUTES) M 3aKIFOYCHHIE ICUX0JIOT0-METUKO-
nenarorundeckoi komuccuu (ITIMIIK).

ABtop: k. nea.H. Exkosa B.I'.

[Tporpamma yTBep:kJieHa Ha 3aceaHuu Kadeapbl MaTEMaTUKU U SKOHOMHUKH oT 26 urons 2023 roaa, npoTo-
ko Ne 8

3aB. kadenpoit 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.

OlIeHHBAHU?

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.

2 Ouenka «OTIHUHO» U «XOPOIIOY» COOTBETCTBYET TOBBIIIEHHOMY YPOBHIO OCBOGHHS KOMIETEHIIMH COTJIACHO
KpUTEPUSIM OLICHUBAHMUS, IPUBEACHHBIX B TAOJIUIE K COOTBETCTBYIOLIEMY OLIEHOUYHOMY CPEICTBY
OneHka «Y 10BIETBOPUTEIEHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOCHHSI KOMIIETEHIIMU COTJIACHO KPUTEPHIM
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-
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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
KoopauHaThl LIEHTPa OKPYKHOCTH, 33JaHHON ypaBHCHHEM
(X N 2)2 N (y _3)2 _9 1) (2-3):2) (23):3) (- 23).
3 2 2
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01
3.IIpousBenecHue ManI/IH( 2 1 paBHO

0

%)

3) npaBUIIBHBIN OTBET HE YKa3aH.

1

-l
2x3 —x+1

4, Ii_moo aBe
X 5x° +2x% —1 P

2
DE

1

;2)-1;3) _2

: 1 1 €°.2 13 ©
5., 1M, (1+ 3% paser )T e .

Tecr Ne3

2
2 4 160 4 4 4
1 laHo ypaBHEHHE OKPYKHOCTH (X + 6) + (y - —j = —— . Koop- nl6——=12|—-6—=1|23]6—
u 3) 9 W73 277 M)
JIMHATHI [IEHTPA 9TON OKPYIKHOCTH. ..
2x% + X o
2XI—>oo N paBeH. .. 1)-2;2)-1;3) 2.
arcsin6x
3., i, th paBeH. .. 1) 6;2) 0; 3) 3.
0 Z=X"+xy+Yy’
44 — =X*+Xy+ .
acTHas MPOM3BOHAS oy ot pyHKIMH Y+ Y Brouke 1)7:2)9: 3) 5.
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3X+2y=5

2. E

CII (X, Y) pELIEHHUE CUCTEMBI 2x—3y=T. 1) 108; 2) 2,6: 3) 40,
Torya 3Ha4EHNE BBIPAKEHUS 13()( — y) paBHo. ..
2. YpaBHEHHE TIPSIMOii 3X — 6y +12=0 B OT- Xy X Yy X 'y
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sin3x —sin2x
sin5x —sin4x

3. XI_,o paBeH. ..

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

4.Tonueiii nuddepenpan GyHKIUn

z=f(x,y)=xy* —2x3y + 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.
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3 (x+1)° +(y+2) =4,
2 1 -
2 Ompescnrens [+ 0 paser... 1)4:2)2;3) 10,
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o lim o x-2 1
A g P D32 =591

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

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




B TOYKE XO =2 pasHa...

3anaun
JInHelinas anredpa
Buiok 1. Hauana aHanuTH4YecKoil reoMeTpuu

1. [Han nmapamnenorpamm ABCD. Tpu BepmmHBL, KOTOPOTO 3a1aHbI (Tab:.). HaliTi 4eTBepTyIo BEpIINHY U OCTPHIN YToJI Mapajuieio-
rpaMma.

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. Hanncars pasnoxenne sekropa X mo sexropam P, (, I.

{2 4, 7}, p={0, 1L 2}, q={, O, 1}, r={-1 2, 4}
2x={6, -1}, p={L 3 0}, g={2, -1 1}, r={0, -1 2}
. x=11, —4 41, p {2, 1 -1}, q={0, 3 2}, r={1, -1 1}.
.. x={-9, 5, 5}, p={4 1, 1}, g={2, 0, -3}, r={-1 2, 1}
s x={-5, -5, 5}, p={-2, 0 1, q={, 3 -1}, r={0, 4, 1.
6. x=1{13, 7}, p={5 1 0}, g={2, -1 3}, r={1, 0, -1}
7. x={-19, —1 74, p={0, 1L 1}, q={-2, 0, 1}, r={3 1 0}
3 x:{3 3, 4}, p={1 0, 2\, q={0, 1, 1, r={2, -1 4)
0. x=1{3, -1}, p={3 1 0}, gq={-1 2 1}, r={-1 0 2}

10. X ={-1, 7 -4}, p={-1 2, 1}, q={2, 0, 3}, r={1, 1 -1}.

3. HaiiTu kocuHycC yriia MexX1y BEKTOpaMu AB .« AC.

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

A0, -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 A(5, 3, —1) 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).

A0, 1, -2), B(3 1 2), C(4 1 1)
0 A3 3 -1), B(L 5 -2), C(4 1 1)

4. KoMIuIaHapHbI 1 BeKTOpbI A, b uC?

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

10.d= {3 7, 2} b={—2, 0, —}, C={2, 2, l}.
5. Haiiru paccrosme ot ouxi IM 10 miockoern, mpoxoeii wepes rowcn My, M,, M.

1. |\/|1(—3, 4, —7), |\/|2(1, 5, —4), |\/|3(—5, -2, O), l\/lo(—lZ, 7, —1).
2. Ml(—l, 2, —3), |\/|2(4, -1, 0), |\/|3(2, 1, —2), Mo(l, —b, —5).3.
|\/|1(—3, -1, 1), |\/|2(—9, 1, —2), |\/|3(3, —b, 4), |\/|0(—7, 0, —1).
4. Ml(l, -1, l), |\/|2(—2, 0, 3), |\/|3(2, 1, —1), |\/|O(—2, 4, 2).
5. l\/ll(l, 2, 0), |\/|2(1, -1, 2), |\/|3(0, 1, —l), I\/IO(Z, -1, 4).6.
|\/|1(1, 0, 2), |\/|2(1, 2, —1), |\/|3(2, -2, l), |\/|0(—5, -9, 1).
7.
ML 2 -3), My(L 0 1), My(-2 -1 6), M,(3 -2 -9)
8. |\/|1(3, 10, —1), |\/|2(—2, 3, —5), |\/|3(—6, 0, —3), I\/IO(—6, 7, —10).9.
|\/|1(—l, 2, 4), |\/|2(—1, —2, —4), |\/|3(3, 0, —1), |\/|O(—2, 3, 5).10
|\/|1(0, -3, 1), |\/|2(—4, 1, 2), |\/|3(2, -1, 5), |\/|0(—3, 4, —5).6.HarmcaTL

E—

YPaBHEHHUE IUIOCKOCTH, IPOXOJAIIECH Yepe3 TOUKY A HNEPIEHIUKYIIIPHO BEKTOPY BC.

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

. A(-L 3, 4), B(-1 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)
o« A(-3, 5 -2), B(-4, 0, 3), C(-3 2 5)
»A(L, -1 8), B(—4, -3 10), C(-L -1 7).
» 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).
w A(-7, 0, 3), B(L -5 -4), C(2, -3 0)

7. HaliTh yroa Mexay INIOCKOCTSIMMU.
1. X—3y+5=0, 2x-y+5z-16=0.
2. X—3y+z-1=0, x+z-1=0.



3. 4X—5y+3z-1=0, x-4y-z+9=0.
4.3Xx—y+2z+15=0, 5x+9y-3z-1=0.
5. 6X+2y—-4z+17=0, 9x+3y—-6z—-4=0.
6.x—y\/§+z—1=0, x+y\/§—z+3=0.
7.3y—2=0, 2y+z=0.

8. 6X+3y—22=0, X+2y+6z-12=0.

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

Baok 2.3/1eMeHTBI MATPHYHOI0 AHAIH3A
1. Haiitu 3HaueHne MaTpuyHoro MHorouseHa f(A), eciu 3a1an MHOTOYICH

1 2
f(x)=—2x3+5x%+9x—1 u marpua A:L’) 0:|.

2. Haittu matpunry C=Ax (BxA)+(BT xA)T x B, npensapurensHo npusejs ee K Oojiee NPOCTOMY BMAY, €CIIM JaHbl MATPULIbI

0 01 110
A=/-1 0 1|uB=l1 2 0].
0 21 0 01
1 -2 3
3. JIByms ciocoGamu Haiiti A mannoit matpunst A =| 3 -1 2]
-2 3 1
4. PemmTh MaTpU4HOE ypaBHEHHE:
1 -2 -1 1 O
1) |[-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
x X X =
3 1 2 2 3 5 -4)
2 0 3 5 1
- 43 1 75
. alTH PaHT MaTPUILBL, IPUBEIECHHEM K CTYIIEHYaTOMY BULY: 03 -5 -3 3/
2 3 -2 2 4
-2 -3 0 2
1 -1 2 2
6.  BBIYMCIUTE ONpeAeNTh YETBEPTOTO MOPSIIKA:
-1 5 -2
0 -2 4 1

Buiok 3. Cucrema JIMHEeiHBIX ypaBHEHUI
1. PemmTsb cucTeMy JMHEHHBIX ypaBHEHHH METOZ0M 0OpaTHOM MaTpHIIbI:

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

2. Pemmth cucteMy JTMHEHHBIX ypaBHeHUid MeToqoM XKoprana—Taycca:



X, + X, = X3 =4,
X, +2X, —3%; =0,
—2X, — 2%, =16.
3. Pemmnth cucTeMy JIMHEHHBIX YpaBHEHHI Mo mpaBmity Kpamepa:
X, +2X, +3X; =6,
4%, +5X, +6x, =09,
7%, +8X; = —6.
4. PemmTh OZHOPOAHYIO CHCTEMY JMHEHHBIX ypaBHEHUH. YKa3aTh o0liee peleHne u GyHIaMEeHTaIbHYI0 CHCTEMY PELICHUMH.
X, +2X, +2X, + 3%, =0,
6%, +—3X, —3X; — X, =0,
—TX, +X, + X, —2X, =0,
—3X, +9x%, +9x,; +10x, = 0.

6. Wwmerotcs Tpu 6anka 1, 2 1 3, KaXXIbIi U3 KOTOPBIX HAYUCISET BKIAAYUKY OTIPEICICHHBIA TOAOBOM MPOIIEHT (CBOI I Ka)XI0ro OaH-
ka). B magane roma 1/3 Bkimaga pazmepom 6000 meH. exn. Binoxkmwmm B 6aHk 1, 1/2 Bkiaga - B 6aHK 2 ¥ ocTaBIIyIOCS 9acTh - B OaHk 3. K
KOHITy ToJja CyMMa 3THX BKJIAJ0B Bo3pocia 10 7250 men. en. Ecnu Ovr mepBoHavampHO 1/6 BKIIaga mojoxuny B 6aHk 1, 2/3 BkiIaga - B
6aHK 2, 1/6 Bkama - B 6aHK 3, TO K KOHITY Tofla cyMMa BkJazna coctasmia 0s1 7200 meH. en. Ecimu Ob1 1/2 BkIama moxoxwnu B 6asHk 1, 1/6
BKIaja - B 6aHk 2 u 1/3 Bimaga - B 0aHK 3, TO cyMMa BKJIaJIOB K KOHITy To/1a coctaBmia ObI BHOBE 7250 neH. en. Kakoii mporeHT BbITUIa-
YMBaeT KaXXIbIi OaHK?

7. OOyBHas (pabpuka CIeHaIM3UPYeTCs N0 BIMYCKY U3/ENUi TpeX BUAOB 00YBH: caror, KpOCCOBOK U OOTHHOK, ITPU 3TOM HUCIIOJb3Y-
ercst cipbe Tpex TunoB A, B, C. HopMmbl pacxona kaxa0oro Buza Ceipbsi Ha OAHY Napy o0yBU M 00bEM pacxoa ChIpbs Ha 1 JIeHb 3a7aHbl B
TaOIHIIE:

Bun ceipps Hopwmsl pacxona celpbst Ha 0O1HY Hapy, yCI. €. Pacxon ceipbsina 1 eHb,
Canoru KpoccoBku Botunku yer. en.
A 5 3 4 2700
B 2 1 1 800
Cc 3 2 2 1600

Haiitn exxenHeBHBINA 00bEM BBIITyCKa KaXKIOTO BUIA O0YBH.

8. [Ipennpustue Npou3BOAUT X €IUHHIL IPOAYKIMH. Y CTAHOBIIEHO, YTO 3aBUCUMOCTh (PMHAHCOBBIX HAKOILIEHUH
oT 00beMa BhITycKa 3anaeTcs gpopmynoit f(x) = —0,02x3 + 600x — 1000. OnpeaenuTh MAKCUMAILHO BO3MOXK-
HYIO BeJTMYUHY (PMHAHCOBBIX HAKOTUICHHIA.
Ha matematnyeckoMm si3bIke, HEOOX0AUMO HaiiTH HanOosbIIee 3HaueHNe QyHKIMH. PUHAHCOBBIE HAKOTIICHHS
MPENNPUATHS pacTyT MPHU yBEJINYEHUH 00beMa mpou3BocTBa 10 100 egunui, qocturas cymmsl 39000 neH.en.
JlansHeWIHii pocT MPOM3BOICTBA HELleIeco00pa3eH, Tak Kak OH MPUBEJET K COKpAIIEHUIO (PMHAHCOBBIX HAKOII-

JICHUHN.

MareMaTuuyecKuii aHAIU3
baok 4. BBeaenne B MaTeMaTHUYECKHH aHAJIN3
Breraucnuth npenensl GyHKIHA.

(x3 —2x—1)(x +1).

1. lim 7 5
x>-1 X" 4+4X° -5
2
_ (x2+3x+2)
3. lim

x>-1x3 4 2% —x—2
2 2
_ (x +2x—3)

5. lim e > .
x> -3 X% +4X° + 3X

(1+x)°—(@+3%)

7. lim -
X0 X+ X
o xX*=3x-2

9 lm —————

x>4 X2 —x—-2

Baok 5. Ilpenen n HenmpepbIBHOCTH

_lim

x}—3x-2
X+x°
2
s lim (26 ~x-1)
o134 2xP X =2
(x?’—2x—1)2

x—>-1 x* +2x+1

lim

X — -1

o X2=2x+1

s lim ————

x>12x° —=x-1
X +5x2+7x+3
10. lim e > .
x> 1xX" 44X +5X+2




Berauciuth npenenst GyHKIN.

I \ﬂ+2x—3
¢ Jx-2
.oAx-1
3 lIm —.
X—>13/X2_1
3 —
s lim YX0+2
x>-2 X" +8
NJI9+2x -5
lim .
X — 8 \/_ 2

7

J8+3x+ x> =2

9 lim >
x>0 X+ X

7. Beraucnuts npenens! GpyHKIUH.
. 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
x>0 4
i 2" -1

o lim —.
x> 0In(1+ 2x)

1.

J1-x-3
lim
X—>—8 2_|_\/7
Jx+13 2Jx+1
X~>3 X _9
6 lim Yx-2
x—>16\/_ 4
N 2_
8Im\/l 2X+ X (1+x).
X

x—>0

3 _3 .
o lim 327+ x 327 X

x—>0 X+23/X4

1-co0s10x
2. lim ——————.
Xx—>0 eX _1
. lim 1—-cos2x
HOcos7x CoS3x
i 2X
6 lim .
x> 0tg[27(x +1/2)]
arcsin 3x
J2+x \f_
arctg2x
10 lim

x> 03|n(27z(x +10))

8. IlepBoHauanbHBIN BKIAJ, OJIOXKEHHBII B OaHK 1101 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 mud pepennnan.

1 y:arccos(]/\/1+ 2x2), x>0,

y = arccos((x2 —1)/(x2\/§)).

N

y:xhﬂx+dx2+3+wb@+3. 5. yzk%aB2x+V1+uB4x)
y=arctg(shx)+(shx)inchx. s y= In(x+\/1+ X )—\/1+ X° arctg x.

1. Beruucauts npubIMKEHHO ¢ MOMOIILI0 AuddepeHnnana.
y:(x+\/5—x2)/2, x=098. y=3Yx, x=2754
2 y =arcsinx, x=0,08. a

y=3x, x=26,46.
9. Haiitu npousBoaHy1o.

B 2(3x3+4x2—x—2) _(2x2—1)\/1+ G
TN P = 3%’ |

w

=




. Xt -8x? 4y:2x2—x—1
M) 2T
5 _(1+x8)\/1+x8 6 X
RAET o
_(x2—6) (4+x2)3 _(x2—8)\/x2—8
nYE 120%° | YT T
v 4+ 3x° 10y:3(l+xg/4)2
ey e

10. Haiiti mpon3sBoaHyto.

1. y:x—ln(2+ex+2 e2X+eX+1). 2. y =e**(2-sin2x—cos2x)/8.

X

e"—3

3.y = 1arctg
' 2

e*+1
y=2ve'+1+In——=
) \e" +1+1

7.y :%In(e2X +1) - 2arctge”.

1., 1+2*
= In .
In4 1-2%

2 3
. y=—./(arctge*) .
.y =5 y(arctge’)
18e** + 27¢” +11

o y=In(e* +1)+

6(e +1)

2(\/2X74 —arctg x/ﬂ)

In2
1+e -1
10y = 2 X—2 \/1+e —2In

J1+e* +1

11. HaiiTu npou3BOIHYIO YKa3aHHOTO MOPSAKA.

1.y:(2x2—7)ln(x—1), yV:?z.y:(S—xz)lnzx, y" =

9. Y=

3. y=xcosx*, y"=2? 4y = C oy =2
x—1
5.y = |Og§X, y||| _9 6 y—(4x3+5)e2“1, yv _n
X
7. y=x°sin(5x-3), y" =" g y:In_Zx’ yV =2
X
0. y=(2x+3)In’x, y" =7 10. y=(1+ xz)arctg x, y" =

Baok 7. UHTerpanbHoe HCYUCIeHHE

1 Kaxkas QyHKINS Ha3pIBaeTCSA IEPBOOOpa3HON?

2. Yro Takoe HEOMpEACACHHBIH HHTETPaT OT QyHKIHN?

3. Ilepeuncnure METOIBI BEIYUCICHHUS HEOMPEICICHHBIX HHTETPATOB. BBIIBUTE 0COOCHHOCTH KaXKI0TO.
4. BBIYHCIHATH HEONPEICICHHBIC UHTCTPAIIBL.



7 1—6x)e2xdx.
9 'In(4x2+1)dx.

5. BeruucnuTh OIMPCACIICHHBIC UHTCTPAJIbI.

e2.+11+|n(x_1)d L x +1 dx
1. X. 2. j
en X1 (X +3x+1)
p 4arctgx — x = x3dx
3. j 1 > X. 4, 5 .
) + X o X +4
27 7[/4 .
J- X + COS X I 2C0S X+ 3sIn X
5. 6.
2 X’ +23|nx > (2sinx —3cosx)’
TSx—arctg 2% 4 i]/(zf)”
7. . 8.
2
o 1+4X 1 ( x+x)
¢ xdx ® x+1/x
9.j — 10. j—dx.
o X +1 BANX+1
6. Beruncinure OIPCACIICHHBIC MHTCTPAJIbI.
2arctg2 dX 7/2 COSXdX
g | , ] Sosxdx
2 Sin“x(1-cosx) > 2+ C0SX
J2 Sin®x(1+cosx) sarcigw2) (1— COS X)
5 ”f coSX—SinX 6 zaros dx
. ——dx. . .
(1+ SIn X) 2arctg2 COS X(l_ oS X)
2arctg(1/2) dX : 7zj-2 dX
7. . .
. . . 2°
2arctg(1/3) sin X(l_SIn X) 2arctg(1/2) (1+ SIn X —COS X)

"2 cos Xdx

9. —
;[ 5+4cosx

2 J' arctg+/4x —1dx.

A j(4x —2)cos 2xdx.

6. j(5x —2)e¥dx.

8. jln(xz +4)dx.
10. I(Z —4x)sin 2xdx.

27/3

1+sinx
10. I —dx.
5 1+COSX+SInX

baok 8. KommiekcHble YHcJIa 1 MHOTOYJIEHBI

. . YA
1. Jlaubl 21=12+5i u z,=3-4i. Haiitn 21+ 22, 21- 22, 21 * 22, —~.

Z;

. . Z
2. Jlanw1 z;=—1+i u 2o=v/3+i. [IpecTaBUTh UX B TPUTOHOMETpHUECKOil hopme. Haiitu z1-2,, L0 Vz,.
Z,
3. IIpexacraButh B anredpandeckoii popme KOMILIEKCHOE 9HCio Vi.



(-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




