®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOe 00pa3oBaTeIbHOe
yuYpesKaeHue BbICIIero 00pa3oBaHusi
«POCCHMCKASI AKAJTEMHUSI HAPOJHOT'O XO3SIMCTBA
U TOCYJIAPCTBEHHOM CJIYKBbI
ITPU TPE3UJIEHTE POCCUVICKOM ®EJEPAIIUN»

HNHCTUTYT IpaBa H HAIMOHAJIbHOI 0€30IACHOCTH
Kadeapa connajgbHO-TYMaHUTAPHBIX, JKOHOMHYECKHX H €CTECTBEHHOHAYYHBIX

AUCHUILINH

YTBEPXIEHA
pemeHreM Kadeapsl
ITpotokon ot «17» mast 2017 r.Ne2

PABOYASI IPOTPAMMA JUCLHUTITUHBI (MOYJIST)

Bb1.5.10 Maremaruka

(MHIIeKC, HAUMEHOBAaHUE AUCLIUILINHBI (MOYJIs ), B COOTBETCTBUU C YYEOHBIM IJIAHOM)

38.05.02 TamoxeHHOE A€II0

(Ko, HAaMMEHOBaHUE HAPABJICHUS TTOJITOTOBKH (CIEIIMATIBHOCTH )

OpraHmauHs{ TaMOXCHHOI'0O KOHTPOJIA

(mampaBiieHHOCTH(M) (poduite (M)/crenuanu3anus(um)

Coenuanuict

(xBanmupuKkanms)

QOunas

(bopma(br) 0OyueHus)

I'og mabopa 2013
Mocksa 2017T.



ABTOpP(BI)-COCTaBUTENB(H):

K.T.H., npocdeccop kadenpa CI'OuEH/I Pesnnuenko A.B.

(yueHast cteneHb U(WIHM ) YICHOE 3BaHUE, JTOJHKHOCTD) (HammMeHoBaHUe Kadeaphl)
((®.1.0.)

K.9.H., nonenr katdenpa CI'OuEH/I Ky N.A.

(yueHas cteneHb U(WIM ) yUCHOE 3BaHUE, IOJDKHOCTB) (HammeHoBaHUe Kadeaphl)
((@.1.0.)

K.IL.H., gouent kadenpa CI'OuEH/] Apxanrenbckas M.B.
(yueHas creneHb U(WIM ) yUCHOE 3BaHUE, IOJDKHOCTB) (HammeHoBaHUe Kadeaphl)
((@.1.0.)

3aBenyronuii kKageapoi

CI'OuEH/I K.T.H., noueHr Bookurun A.1O.
(HanMeHoBaHUE Kadeaphl) (yueHas crerneHb U(WJIM ) YI€HOE 3BaHUE, JOJHKHOCTD)

(®.J11.0.)



COJEP)KAHUE

2. OBbEM U MECTO AUCUUNNUHDBI (MOAYNA) B CTPYKTYPE OM BO......ccocsinnneeriiiissssnnseenisissssssssssesssssssssssssenns 4
3. COOEPXAHUE U CTPYKTYPA OUCLUUNNIUHDBI (MOLYJIA) ccccviiiiinnnnneniiiisssssnseenisissssssssssensssssssssssssssssssssssssasssnss 5
4. ®OHA OLEHOYHbIX CPEACTB MPOMEXYTOYHOM ATTECTALIUMM NO SUCLUNAUHE (MOAYALO) ......eeevnenene. 8
4.1. ®opmbl U MeMOObI MeKyuw,e20 KOHMpPOA YcrnesaemMocmu U MPOMEXYMOoYHOU ammecmayudy. ................ 8
4.2. Mamepuasnsl MeKyu,e20 KOHMPOSA YCMEBACMOCINIU. ........ueeeereersaauiiireeaeeesasiatteeaaessassssseeeesessssassnnesasesssannes 8
4.3. OyeHo4Hble cpedcmea 018 MPOMEMYMOYHOU AMMECINAUUU. «....eceeevveeersrireessiieeessieeessiseeessssiesssssnessssens 35
4.4, MEMOOUUECKUE MOIMEPUODI «..veeeuervrerssiessssusessssssesssssseessassesssssssesssssssssssssssssssssessssssssssssssssssssesssssssesssssses 38
5. METOAWYECKME YKA3SAHUA A1 OBYHAIOLLMXCA NO OCBOEHUIO ANCUUM/INHDI (MOAYNA) ......cccc....... 39
3AYET MPUHUMAET NEKTOP. 3AYET MPOBOAUTCA B YCTHOM ®OPME MO BOMPOCAM U MPOBNEMHOM
BALAUMN. ...ttt s s s s s R s 39

6. YYEBHAA JIMTEPATYPA U PECYPCbl UHOOPMALMOHHO-TENEKOMMYHUKALMOHHOM CETU "MHTEPHET",
BK/IIOYAA NEPEYEHb YYEBHO-METOANYECKOTrO OBECNEYEHUA 419 CAMOCTOATE/IbHOM PABOTbI

OBYUYAIOLIUXCA MO ANCLUUNIIUHE (MOLYJTHO) ...ccccuiiiiinniiiissnnisissssnessssssssssssssssssssssssssssssssssssssssssasssssssassssssanes 44
6.1 OCHOBHAA SIUMEPAIMYDT ..ccccooiiiriiiieiiriiiiieetee e ettt et e s e sttt e e e s et et e s e s e saatas et eeesesssssnnbeeesssaasanneesesenas 44
6.2 Z1onoaHUMEABbHAA TUMEPAMYPA ...cccccovrniuiriiiiiriiiiiiteieeeieseiieteteeesesstaattesesesstas et aeesesastantteeessssassnneesessnas 44
6.3 HOPMAMUBHBIE MPABOBBIE QOKYMEHIMIBI ......vveeuereeeeiseraesisesaesssssssisssseasssssesssssssssisssssssssssesssssssssssssssssssesassns 44
6.4 lHmepHem-pecypcbl, CIIPABOUHBIE CUCIMIEMOBI .........uuuuuuuesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 44

7. MATEPUANbHO-TEXHUYECKAA BA3A, UHOOPMALUMOHHbBIE TEXHONOIMUU, NIPOTPAMMHOE ..................... 45



1. [TepeueHb TUIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO TUCIUILINHE (MOIYITIO), COOTHECEHHBIX C
IJIAHUPYEMBIMU PE3YJIbTATAMH OCBOEHHUS POTPAMMBbI

1.1. obOecreynuBaeT OBJIAJICHUEC CICAYIOINMHU KOMIICTCHOHUAMUA C YUCTOM dTalla:

Kon HaumenoBanue Kopx srana HaumenoBanue sramna
KOMIIETEHIIH KOMIIETEHIIUU OCBOEHUS OCBOEHUS KOMIIETEHIIUH
u KOMITCTCHITHH
YK OC-1 CITOCOOHOCTH IPUMEHSTH YK OC-1.2 CrocoOHOCTh
KPUTHYCCKHI aHaIH3 paccMaTpuBaTh CUCTEMY
nH(GOpPMaIIUU U CUCTEMHBIH KaK 3JIEMEHT CUCTEMBI
MOJIXO/T IJISl PEIICHUS 0oJ1ee BRICOKOTO YPOBHS
npodeccuoHaNbHBIX 3a7a4 (BUIETH CUCTEMY KakK
COBOKYITHOCTb
MTOJICHICTEM).

1.2. B pe3ynbTaTe OCBOCHHS JUCHUIUIMHBI Y CTYJCHTOB JIOJKHBI OBITH CPOPMHUPOBAHBI:

OTD/TD Kop srana PesynbraTel 00y4eHus
(npu Hanuuuu OCBOCHHMS
npogcmanoapma)l KOMITETCHITUHT
npodeccuoHanbHbIe
JICUCTBUSA
YKOC1.2 Ha ypOBHE 3HAHUI: CUCTEMA, CBOIICTBA CUCTEM,

KJIACCHU(UKALIUS CUCTEM, CUCTEMHBIN TIOJIXO]I,
[PUHIIUIBI CHCTEMHOTO TTOJIX0/1a

Ha YPOBHE YMCHHI: KPUTEPHAIILHO OICHUBATH
nH(OopMaInio

2. O0beM U MecTO JTUCHUILIMHBI (Moay.as) B cTpykType OII BO

Huctummmaa «Maremaruka» (b1.5.10) oTHOCHTCS K 6230BO# YacTH U B COOTBETCTBHUU C
y4eOHBIM IIIaHOM ocBauBaeTcs B 1, 2 cemecTpax Ha 1-M Kypce ouHO (opMBbl 00yUEHUSI.

OO01mmas TpyI0eMKOCTh TUCIUTUINHBI cOcTaBiseT 6 3.e. (216 a.4.).

JucuuruinHa Oa3upyercs Ha 3HAHUAX, MOJIYYEHHBIX CTYJACHTaMH B IPOLIECCE OCBOCHMS
LIKOJIBHOM NMPOTpaMMBI 10 IpeameTy «MaTtemaTukay.

OCHOBHBIE TOJOXEHUS AUCHUIUINHBI TOJKHBI OBITh HCHOJIB30BAHBI B IalbHENIIEM NPU
U3YYEHUU CIeAYIOIMX JIUCHUIUIMH: «OCHOBBI HayudHbIX HccienoBaHui», «OOmas u
TaMOXEHHasl CTATUCTUKAY.

KomnyectBo akageMUYecKHX 4YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO pPaboTy C
npenojiaBaresemM (10 BUAaM y4eOHBIX 3aHATHI) U HAa CaMOCTOATENbHYIO paboTy 00y4aroImuXcs:

- ouyHas ¢(opma oOyueHws: JeKuu — 36 a.4., TpaKkTUYecKue 3aHATHS — 54 a.u.,
camocTosiTenpHas padota — 90 a.4., MpoMexXyTouHas aTTecTanus — 36 a.u.

dopma IpPOMEKyTOUHON aTTECTAIIMN B COOTBETCTBHH C YICOHBIM TNIAHOM — SK3aMEH.



3. ConepskaHue M CTPYKTYpPa JTUCUMIIIMHBI (MOTYJISA)

Tabnuna 1.
O0bem qucHMIIMHBI (MOAYJIA), Yac. dopma
KonrTakTHas padora TeKyLIero
o0yyaromuxcst KOHTPOJIS
No ni/m HaumeHnoBaHue Tem ¢ npenojasaresemM 1o ycnesaeMocTH
(pa3neJioB) Bcero | Buaam yueoHbix 3auaTuii | CP ,
NPOMEKYTOYH
JI JIP | II3 | KCP oit
aTTecTaluu

Ounasn hopma odyuenusn

Pasnen 1. JluneiiHas aaredpa ¢ 3JieMEeHTAMHU AHAJIUTHYECKOM

reomerpun (1 cemectp)

Tema 1 |Marpuiisl 1 onpeaeauTeIn 8 2 2 1 3 o,
Tena 2 CI/ICTGMLIUJ'II/IHCI/IHBIX 8 5 5 1 3 0. 11
ypaBHEHHA
Tena 3 BekTopa Ha MI0cKoCTH U B 8 9 9 1 3 0. 11
MPOCTPaHCTBE
Tena 4 DneMeHThl aHATMTUYECKON 10 5 5 1 5 0
reoMeTpuu
Paznen 2. Maremarndeckuii anaau3 (1 cemectp)
Tema 5 Dynxuum OAHON 10 2 2 1 5 O
nepeMEHHOMN
Tema 6 | AHddepenmansioe 14 | 4 4 1 |5 0
UCUHCIICHNE
Tema 7 | UnTerpanbHoe ucuucinenue| 14 4 4 1 5) O
Hroro no 1 cemectpy 72 18 18 7 29 KP
KonTtpoubHas padora
Pa3nen 2. MatemaTuueckuii anaiau3 (2 cemectp)
Tema 8 | Psamer 14 2 4 1 7 O, KP
Tema 9 | DYHKIHH HECKOTBKAX 14 | 2 4 1 |7 0, KP
MEePEMEHHBIX
Tema Huddepenunanbabie 14 9 4 1 7 0. KP
10 YpaBHEHHS.

Pa3nen 3. Teopusi BeposiTHOCTeli 1 MaTeMaTH4YecKasi cTaTucTuka (2 cemecTp)

Tema

Cayuvaiinble COOBITHS

11 18 4 8 1 5) O, KP

IzeMa CrnydaiiHble BETUYHHBI 16 9 5 1 2 0. KP

Tema OCHOBBI MaTEMAaTHYECKOU 18 4 6 1 7 0, KP

13 CTaTHCTUKH

Tema IIpoBepka CTaTUCTUYECKUX 14 2 4 1 7 0. KP

14 TUIIOTE3

HToro no 2 cemecTpy 108 18 36 7 47

IIpome:xyTouHasi aTTeCTALMA DK3aMeH
Bcero: | 216 36 54 14 | 76




* @opmbl mexywe2o KOHmMpos ycnesaemocmu: ycmuoe cobecedogsanue (YC) =onpoc (O),
3HaHUeswvlll mecm= Kowmpoavtasn paboma (KP).

Conep:kaHue TMCHUTIHHBI (MOYJIf1)

Pa3nea 1. JInneiinas aaredpa c 3j1eMeHTAMH AaHAJINTHYECKON reOMeTpUH

Tema 1. MaTpuubl 4 onpeeTuTe M.
OcHoBHbIEe cBeneHUst 0 MaTpuiax. Omnepauuu Hag Matpunamu. OnpenenuTend KBaapaTHBIX
Mmatpull. CBoicTBa onpeaenureneit. O0parHas marpuiia. Panr marpuiibl.

Tema 2. CucTemMbl JTUHEHHBIX YPABHEHH.

OcHoBHbIE IOHATHUSA U onpeneneHusa. CucrtemMa N JIMHEWHBIX YPAaBHEHUM C N IEPEMEHHBIMMU.
Merton obOpatHoit marpuiel u dopmynsl Kpamepa. Meron T'aycca. Cucrema m JTHUHEHHBIX
YpaBHEHUH ¢ n iepeMeHHbIMU. CHCTEMBI TMHENHBIX OAHOPOJHBIX YPABHEHU.

Tema 3. BekTopa Ha MJIOCKOCTH U B MPOCTPAHCTBE.

[loHsATHS T - MEPHOro BEKTOpa W BEKTOPHOrO IMpocTpaHCTBA. CKalsIpHOE U BEKTOPHOE
npousBeneHue. PasmepHOCTh M 0a3Wc BEKTOPHOTO (JMHEHHOrO) mpoctpaHcTBa. llepexom k
HOBOMY Oasmcy. EBkimmoBo mpoctpancTBo. JInHelHbIe onepaTopbl. COOCTBEHHBIE BEKTOPBI U
COOCTBEHHBIC 3HAYCHUS JIMHEIHOTO OTepaTopa.

Tema 4. JneMeHTHI aHAIUTHYECKON reOMeTPHH.

Cucremsl koopauHat. [Ipocrelinme 3a1aun aHAIMTUYECKOW reoMeTpun. Anredpanyeckue
JIMHUY [IEPBOTO MOPsIIKA. Y paBHEHUE IPSIMOM Ha IUIOCKOCTH. B3anMHOE pacoioKeHUe IpsIMbIX
U ToueK. AnreOpandeckue JIMHUM BTOporo mopsaka. OKpykHOCTh W sumnc. ['mmepbona u
napaboa. [lmockocTs 1 npsiMast B IpOCTPaHCTBE.

Pa3zgen 2. MareMaTH4YeCKHIi aHAJIN3

Tema S. ®yHKIUHM OJHOH NEPEMEHHOM.

[Tonsarue ¢ynxun. OCHOBHBIE CBOMCTBA (DYHKIMHA M UX KJaccU(UKalus. DieMeHTapHbIe
¢yuknun. IlpeoOpasoBanue rpaduxos. Ilonstue uymcnoBoi mnocnenoBarenbHOCTH. [Ipenen
(YHKIMM M YHUCIOBOM IOCIIEAOBAaTENIbHOCTUH. BeCKOHEUHO Mayble M OECKOHEYHO OoJbllue
BeanuuHbl. OCHOBHBIE TCOPEMBI O TIIpeaciiax. 3ameuaTebHbIE mpeacinbl. Hel'lpepI)IBHOCTI)

(GYHKIIH.

Tema 6. uddepenunanbHoe ucuucjieHme.

[Tonsitue mpoumsBomHodt  QyHkiuu. OcHOBHble TmpaBwia  auddepeHITupOBaHHUS.
[TpousBosHas cioxkHOW M oOpaTHOM (yHKUuMi. [Ipou3BojHBIE HESIBHOM M HapaMeTpHUECcKU
3agaHHON QyHKIuKM. [loHATHE NMPOM3BOAHBIX BBICHIMX MOPAAKOB. [luddepenunan GyHKum.
[Tpumenenue nuddepenuana B NpuOIMKEeHHbIX BblUMCcIeHUAX. [lonsaTre o nuddepennmanax
BBICHIMX TOpPsIAKOB. OCHOBHblE TeopeMbl nud¢epeHanbHoro ucuucinenus. IlpaBuio
Jlonutans. Bo3pacranue u yosiBanue GyHKIMA. XapakTepHble TOUKU (PYHKIUI U XapaKTepHbIe
JMHUU X TpaduKoB (AKCTpeMyM (yHKIIMH, HanOOblee U HAaMMEHbIIee 3HAaUeHUsT (PYHKIMH Ha
OTpe3Ke U WHTEpBaJIe, BHIMYKIOCTh (DYHKIIUHU, TOUKU Mepernda, aCUMNOTOTH Tpaduka GyHKIIMH).
O61mas cxema uccienoBaHust GyHKIMM U TOCTPOCHUS UX TPAPHUKOB.

Tema 7. UnTerpajibHOe HCUHMCICHHUE.
[Tonatus nepBooOpa3HOM M HeompeAeaeHHOro mHterpana. CBoilcTBa HEONPENEICHHOTO
uHTerpana. Merosibl HHTErpUPOBaHUs (METOJT 3aMEHBI IEPEMEHHON, METO UHTETPUPOBAHUS 110



qacTsM, MHTETPUPOBAHUE MPOCTEHIIMX PAIMOHATBHBIX IpOOEH, MHTETpHpPOBAHHE HEKOTOPBIX
BUJIOB UPPAIMOHATILHOCTEH, HWHTETPUpOBaHUE TpUroHOMeTpuueckux ¢yHkiuil). I[lonstue
onpezeneHHoro uHrerpaia. CpoiicTBa ompeaeneHHOro uHrerpaia. OmnpelnerneHHbI HHTErpas
kaKk ¢yHKOMS BepxHero mpexaena. dopmyna Herorona-JIeiOHuia. MeTonpl BBIYHUCICHUS
ONpECNIEHHOr0 HWHTEerpajia (3aMeHa NEpPEeMEHHONM W HMHTErpUpPOBaHHE IO YacTIM B
omnpezeneHHOM uHTerpaie). HecoOcTBeHHbIE HHTErpanbl. ['eoMeTpuyecKue MPHIIOKEHUS
OIPEEIEHHOr0 UHTErpaa.

Tema 8. Paabl.

[lonatue umcnoBoro psga. OCHOBHbIE CBoiicTBa psnoB. HeoOXoauMmelid mpHU3HAK
cxoaumoctu psaa. IlpusHaku cxoquMoCTH psOB C HEOTPULATEIbHBIMU WieHaMHU. AOCOIIOTHAs
U YCIIOBHAs CXOJUMOCTh 3HaKomepeMeHHbIX psnoB. [IpusHak cxomumoctu JleiOHuma s
3HaKouepenyromierocs psga. Crenenusie psasl. Teopema AOens. CBOWCTBA CTENIEHHBIX PSIOB.
Pannyc cxomqumoctu creneHHoro psaa. Psasl Makiiopena u Teiiniopa.

Tema 9. ®yHKIIUM HECKOJIbKHMX NIEPEMEHHBIX.

[Tonstus QyHKUMM HECKONbKHX mepeMeHHbIX. [lpenen W HempepbIBHOCTH (PYHKIIHU.
YactHble mpou3BoAHbIe U MONHBIN quddeperunan Gynkuuu. [IpousBoaHas Mo HampaBlIEHUIO,
rpagueHT (QYyHKIUU. OKCTpeMyMbl (YHKIIMM MHOTUX TMEPEMEHHBIX, HEOO0XOAUMOe U
JIOCTaTOYHOE YCJIOBHE 3KCTpeMyMma. YCIOBHBIM 3KcTpemMyM. Merton MmHoxurtened Jlarpanxa.
[lonsitue nBoMHOro wuHTerpana. CBeneHHWe JBOWHOTO HMHTETpajia K  [OBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpeTauus JBOMHOTO UHTErpaa.

Tema 10. [IndpepenuuaibHbie ypaBHEeHHUS.

OcHoBuble ToHATHS. OOIIEe W YacTHBIE pemieHHs] OOBIKHOBEHHBIX IH(QepeHIIHaTbHbIX
ypaBHeHu. [luddepeHnnanbabie ypaBHEHHS TIEpBOTO Mopsiaka. 3amgada Komm (yciioBue
CYIIECTBOBaHHMS W EIWHCTBEHHOCTH pemieHus). Henomuele nuddepeHnuanbable ypaBHEHUS
nepBoro nopsaka. luddepeHnnanbable ypaBHEHHs MEPBOrO MOpPsIKAa C pa3essiolMMUCs
nepeMeHHbIMU.  JIuHeitHble — nuddepeHIMaNbHbIE  YpaBHEHUS ~ MEpPBOro  MOpsjKa.
Juddepenunanbable  ypaBHEHHsS BTOPOIro IMOPsAAKa, AOMYCKAIOLIME TIOHM)KEHHE MOpsaKa.
Juddepennunanbable ypaBHEHHsI BTOPOTo MOpsAKa ¢ HOCTOSHHBIMU K03 duumenramu.

Paznen 3. Teopusi BeposAiTHOCTEH M MaTeMATHYeCKAsl CTATUCTUKA

Tema 11. Cnyqaiinbie coObITHS.

OcHOBHbIE TIOHATHUS Teopuu BeposiTHOcTel. CiyuyaiiHble coObITHS. BeposTHOCTH COOBITHSA
(kaccuyeckoe, CTaTUCTHUECKOE W TeOMETPUYECKOE OINpEIeNieHUs BEpPOSITHOCTH). TeopeMbl
CJIIOKE€HHUsI BEpOSITHOCTEM. YCJIOBHas BEPOATHOCTb. Teopema YMHOXKEHUS BEPOSITHOCTEH.
HezaBucumbie coObitus. ®opmyna mnonHoi BeposiTHocTH. Popmyna baiieca. IloBTopHBIE
He3aBucuMble ucenbitanusa. @opmyna beprynnu. JlokansHas ¥ HHTErpajibHas Teopemsl Myaspa-
Jlanmaca. TeopeTHMKO-MHOKECTBEHHAasi TPAKTOBKA OCHOBHBIX IIOHATUH M aKCHOMAaTHYECKOe
MIOCTPOEHUE TEOPUU BEPOATHOCTEM.

Tema 12. CayuaiiHble BeJIHYHHBI.

JIuCKpeTHble W HENpEepbIBHBIE ClydaiiHble BeMWMYMHBL. DyHKIUSA pacrpencsieHus
Cly4yallHOM BenWYMHBL. [DIOTHOCTH paclpeneleHuss HENPEephIBHOM CIydalHOW BEIWYHUHBI.
UuciioBble XAapaKTEPUCTUKU CIy4YalHBIX BEJIIMYMH: MAaTEMATHUYECKOE OXUIAHUE, AMCIEPCHs,



cpeaHee KBaJpaTUyecKoe OTkIoHeHue. Mx cBoiictBa. HayanpHble M LEHTpalbHbIE MOMEHTHI
ClIy4alHbIX Beau4YrH. OCHOBHBIE 3aKOHBI PacHpeleseHUsl CIIy4ailHbIX BEJIMYHWH: PAaBHOMEPHOE,
bepnymnu, [Tyaccona, skcnmoHeHIManbHOe, HopMaiabHoe. HepaBencTBa MapkoBa u UeOkbIieBa.

Tema 13. OcHOBBI MATEMAaTHYECKOI CTATUCTHKH.

3ajaul W OCHOBHBIC IIOHATUS CTaTUCTUKU. BpiOopounblii wMeroa. I'eHepanbHas
COBOKYITHOCTb M BbIOOpKA, BapUALMOHHBIN Psili, NOJMIOH 4YacTOT, FMCTOrpaMMa, SMIMpHYECcKas
(ctatuctuyeckasi) (QYHKIUMS —pacrpenencHus. YUCIoBble XapaKTEPUCTUKH  BBIOOPOYHOTO
pacnpeeeHusl.

[lonatue o0 oueHKe NapaMeTpoB. XapaKTEPUCTUKHU OICHOK. METOIbl HaXOXICHUS
OLIGHOK: METOJI MOMEHTOB, METOJ MaKCHMAaJIbHOTO MpPaBIOMOA00HS, METOJ HAaUMEHBIINX
KBaJpaToB.

[lonatue 00 WHTEpBaNbHON OLIEHKE MapaMeTpoB. JloBepuTenbHas BEPOSTHOCTb U
JIOBEPUTENIbHBIN UHTEPBAI.

Tema 14. IIpoBepka cTaTHCTHYECKHX THIIOTE3.

[MpuHmmn npakTHueckoil yBepeHHOCTH. [loHsTne cratuctuyeckoir rumoTe3pl. OOmas
CXeMa TMPOBEPKH CTATUCTUYECKOW rumnore3bl. lIpoBepka THMIOTE3 O PAaBEHCTBE CPEAHUX U
TUcrepcuil IByX coBoOKymHocTel. [IpoBepka rumore3 O 3aKOHE pacIpeleieHHs] BBIOOPKH.
[TpoBepka runote3 00 0OTHOPOAHOCTH BHIOOPOK.

4. DoHJ 01LIEHOYHBIX cpeacre l'[pOMC)KyTO'lHOﬁ aTTeCTAallui IO JUCHUIIJIMHE (MO}IyJ’[lO)

4.1. q)OpMI:I n MetToAabl TeKyuwero KOHTposnsa ycnesaemMoCtnu 1
npOMe)KyTO‘-IHOFI aTTecTauuum.

4.1.1. B xoxe peanuzanuu AUCUMILIMHBI «MaTreMaTuka» HCHOJB3YIOTCS CIEAYIOIINE METOIbI
TEKYILETro KOHTPOJIS yCIIEBAeMOCTH 00YUaIOIIMXCS:

- [IPY TIPOBEICHUH 3aHATHH JIEKIIMOHHOTO THITA: YCTHOE cobeceoBanme (0mpoc).

- IpU TIPOBEJCHMM NPAKTUYECKUX 3aHATHH. ycTHoe cobeceroBaHue (OMpPOC), KOHTPOJIbHAs
pabora.

4.1.2. TIpoMexxyTo4Has aTTecTalysl IPOBOAUTCS B (hopMe 3auéTa U HK3aMeHa.

4.2. MaTtepunanbl TEKYLLEro KOHTPOJIA yCNeBaeMOCTMU.

BOl'lpOCLI AJIA OIpPOCa Ha 3aHATUAX.
Conepmaﬂue JIEKIIUOHHOT0 MaTepuajaa

Pa3nea 1. JInneiinas ajaredpa c 3jieMeHTaMH AaHAJINTHYECKON reOMeTPUH

Tema 1. MaTpuiibl ¥ OnpeenuTeu.
OcHoBHbIE CcBelieHHs 0 MarTpuuax. Onepanyu Haa marpuiamy. OnpenenuTeny KBaJpaTHBIX
marpuil. CBoiicTBa onpeaenuteneit. OOpaTHas MaTrpuia. Panr MaTpHIibL.

Tema 2. CucTeMbl THHEHHBIX YPaBHEHHI.

OcHoBHbIe IOHATHA U onpefiesieHns. CucreMa N TUHEHHBIX YpaBHEHHM ¢ N epeMEHHBIMHU.
Meton obpatHoit matpuubl U ¢opmynsl Kpamepa. Mertox I'aycca. Cuctema m JIMHEHHBIX
YPaBHEHHUH ¢ 1 iepeMeHHbIMUA. CHCTEMBI TMHENHBIX OAHOPOJHBIX YPABHEHUI.



Tema 3. BekTopa Ha MJIOCKOCTH U B POCTPAHCTBE.

[lonsATHS T - MEpPHOro BEKTOpa W BEKTOPHOrO MpocTpaHcTBa. CKalspHOE M BEKTOPHOE
npousBenenue. PasmepHocTh M 0a3uc BEKTOPHOro (JMHEHHOro) mpoctpaHcTBa. Ilepexon x
HOBOMY Oasucy. EBkinumoBo mpoctpancTBo. JIunelinbie onepatopbsl. COOCTBEHHbBIE BEKTOPBI U
cOOCTBEHHBIEC 3HAYEHUS JINHEHHOTO ONepaTopa.

Tema 4. DeMeHTHl aHATUTUYECKON reOMEeTpHH.

Cucremsl koopauHat. [IpocTeitmue 3a1aun aHATUTHYECKOW TeOMETpUr. AJreOpandyeckue
JIMHUH TIEPBOTO MOPsAKa. YpaBHEHUE MPAMOI Ha MIIOCKOCTU. B3anMHoOe pacnonoxeHne npsMbix
u ToyeKk. AnreOpanyeckue JUHUM BTOporo mnopsaka. OkpyXHOCTh M aiudic. ['unepbona u
napabona. [lmockocTh 1 npsiMasi B IPOCTPAHCTBE.

Pa3zgen 2. MaTteMaTHUYeCKHIT aHAJIN3

Tema S. @yHKIIMM OAHON TEPEMEHHOM.

[Tonsarue ynxuuu. OCHOBHBIE CBOMCTBA (DYHKIMHA M UX KiaccuUKaLus. DieMeHTapHbIe
¢ynkuuu. IlpeoOpasoBanue rpadukoB. [loHsTue uucnoBoit mnocinenoBatensHocTH. [lpenen
(GYHKIMH M YHUCIOBOM IOC/IEAOBAaTENbHOCTH. beckoHeuHO Manble U OECKOHEuHO OoJbllue
BeaM4MHbl. OCHOBHBIE TEOpEMBbl O Ipelenax. 3aMeuaTelbHble Ipeaensl. HenmpeprlBHOCTB

byHKIHH.

Tema 6. /luddepennmanbHoe HCUHCTICHHE.

[lonsatne mpomsBogHoil  QyHKiuH. OcHOBHBIE TpaBuiaa  JU(PEepeHIMPOBAHUS.
[TpousBogHas cioxHOW M oOpatHON (yHkuui. Ilpou3BojgHbIE HEABHOM U MapaMETPUUYECKU
3amaHHoi QyHKIuH. [loHATHE NMPOM3BOAHBIX BBICHIMX MOPAAKOB. uddepenuman yHKImM.
[Tpumenenne muddepeHnuana B NpUOIMKEHHBIX BhIYHCICHUAX. [loHsTHE 0 muddepennuanax
BBICHIMX TOPSAKOB. OCHOBHBIE TeopeMbl nudepeHIraapHoro ucuucienus. IlpaBuino
Jlonutans. Bo3pacranue u yosiBaHue GyHKIMHA. XapakTepHble TOUKU (PYHKIUI U XapaKTepHbIe
JMHUU X TpauKoB (AKCTpeMyM (PyHKIUHM, HAHOOIblIee U HAUMEHbIIIee 3HaUeHUs! QYHKIIMU Ha
OTpe3Ke U MHTEpBae, BBITYKIOCTh (DYHKIIUU, TOUKH Nepernda, acMMOTOThI rpaduka GyHKIUH).
OO6mas cxema uccienoBaHus QyHKIMHA U TOCTPOEHUS UX TPa(UKOB.

Tema 7. HTErpaibHOE UCUYHCIICHHE.

[Tonatus mepBooOpa3HOM M HeompeaeneHHOro uHTerpaiga. CBoilcTBa HeoNpeaeIeHHOro
uHTerpana. Merosibl HHTErpUPOBaHUs (METO/I 3aMEHbI IEPEMEHHON, METO UHTETPUPOBAHUS 110
4yacTsM, UHTETPUPOBAHUE IMPOCTEHIIMX PAlMOHAIBHBIX JPOOEi, MHTErpUpPOBAHUE HEKOTOPBIX
BUJIOB UPPALMOHAJIBLHOCTEH, HWHTETPUPOBAHUE TpUTrOHOMeTpuueckux ¢yHkuuil). Ilonstue
onpezeneHHoro uHrerpaia. CBolicTBa ompeselieHHOro uHTerpana. OrnpeneneHHbI HUHTerpal
kak ¢yHKIUsS BepxHero mpexaena. dopmyna Herorona-JIeiOHuma. MeTonpl BbIUUCIECHUS
ONpeeNIEHHOr0 HWHTerpajia (3aMeHa NEepeMEHHONM W HMHTErpUpOBaHME IO YacTIM B
onpeneneHHoM uHTerpaie). HecoOcTBeHHbIe UWHTErpanbl. [eoMeTpuyeckue MNPHIIOKEHHS
OIIPEIETICHHOT 0 UHTErpaJa.

Tema 8. Pannl.

[TonstTre uucnoBoro psna. OcCHOBHBIE CBOMCTBa psaAnoB. HeoOXoawmplii mpH3HAK
cxoauMocTu psfa. [Ipu3Haku CXOMUMOCTH PSIOB C HEOTPUIATEILHBIME WieHaMHU. AOCOTIOTHAS
U YCJIOBHAs CXOAMMOCTh 3HAKOMEpeMEHHBIX psiioB. llpu3Hak cxomumoctu JleiOHuma mmns



3HaKkouepenymomerocs psaga. Crenennsie psapl. Teopema AGens. CBoicTBa CTETIEHHBIX PSAIOB.
Pannyc cxomqumoctu crenenHoro psaa. Psael Makiopena u Teiniopa.

Tema 9. OyHKIIMU HECKOJIBKUX TTEPEMEHHBIX.

[Tonstus QyHKUMM HECKONbKUX mepeMeHHbIX. Ilpenen u HempephIBHOCTH (DYHKIIHH.
YactHble mpou3BoAHbIe U MONAHBIN quddepenunan Gynkuuu. [IpousBoaHas mo HampaBlIEHUIO,
rpagueHT (QYyHKOUU. OKCTpeMyMbl (YHKIMM MHOTUX MEPEeMEHHBIX, HE0O0XOoAUMoe U
JIOCTATOYHOE YCJIOBHE JKCTpEMyMa. YCIOBHBIM 3KCTpeMyM. Meron MHoxutened Jlarpamxka.
[lonsitue nBoOMHOro wuHrerpana. CBeneHHWE JBOMHOIO HMHTETpajia K  I[OBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpETays JBOMHOTIO HHTErpaa.

Tema 10. [Iluddepenmanbapie ypaBHEHHS.

OcnoBuble moHATHS. OOlIEe W YacTHBIE pelieHHs] OOBIKHOBEHHBIX IU(QepeHIInaTbHbIX
ypaBHeHuid. [luddepeHnnansapie ypaBHEHHsI TiepBoro mopsiaka. 3amada Komm (ycimoBue
CYIIECTBOBAaHHMS W EIWHCTBEHHOCTH penieHus). Henomuble nuddepeHnuanbibple ypaBHEHUS
nepBoro mnopsiaka. JuddepeHnmanbHple ypaBHEHHS I[EPBOrO TOPSIKA C pa3eisONIMMUCS
nepeMeHHbIMH.  JIuHeitHble — muddepeHIanbHble  ypaBHEHHsS — [EPBOrO  TOpSIKa.
JuddepeHumanbaple ypaBHEHHsS BTOPOTrO IMOPsIKA, JJONYCKAIONIME IOHWKCHUE MOpsIKa.
JuddepeHumanbHbie ypaBHEHHsI BTOPOTO MOPsAKA ¢ IOCTOSHHBIMU K03 duimeHTamu.

Paznen 3. Teopusi BeposATHOCTEH M MaTeMATHYECKAsA CTATHCTUKA

Tema 11. CnyuaiiHbie COOBITHS.

OcHOBHbIE TIOHATHUS Teopuu BeposTHOCTeN. CiydaiiHble coObITHS. BeposTHOCTh COOBITHS
(KJIaCCMUYECKO€, CTATUCTHYECKOE M TI'EOMETPUYECKOE OIpEeIeNeHHsl BeposTHOCTH). Teopembl
CJIIOKEHHUsI BEpPOSTHOCTEW. YCJIOBHas BEPOATHOCTb. Teopema YMHOXKEHUS BEPOSITHOCTEH.
HezaBucumeie coObiTusi. @opmyna momHoi BepositHocTu. Popmyna baiieca. IloBTopHbIe
He3aBucuMsble ucenbitanusa. @opmyna bepryinu. JlokansHas v HHTErpaibHas Teopemsl Myaspa-
Jlanmaca. TeopeTHMKO-MHOKECTBEHHAs! TPAKTOBKA OCHOBHBIX IIOHATUH M aKCHOMAaTUYECKOe
IIOCTPOEHNE TEOPUH BEPOSTHOCTEM.

Tema 12. CnyyaiiHble BETMUUHBI.

JIUCKpeTHbIE M HENPEpPBIBHBIE ClydaliHble BenUM4MHBL. DyHKIUA pacrpencieHus
Cly4yalHOM BenWYMHBL. [IIOTHOCTH paclpenelieHuss HENPEephIBHON CIy4alHOW BEIWYHUHBI.
UucioBble XapaKTEPUCTUKU CIy4YalHBIX BEJIIMYMH: MAaTEMATHUYECKOE OXUIAHUE, NUCIEPCHs,
CpelHee KBaJpaThudecKkoe OTKIOHeHue. MX cBoiictBa. HayaibHble M LEHTPAIbHBIE MOMEHTBI
CIIy4alHbIX BeMMYMH. OCHOBHBIE 3aKOHBI PACIPEIEIICHUs CIyYalHBIX BEJIWYMH: PABHOMEPHOE,
bepnymiu, I1yaccona, skcroHeHmansHoe, HopManbHoe. HepaBencTBa MapkoBa u YeOnbliesa.

Tema 13. OCHOBBI MAaTEMAaTUYECKON CTATUCTHKHU.

3ajaud W OCHOBHBIE TOHSATHS CTaTUCTUKU. BpiOopounsiii wmeron. ['eHepanbHas
COBOKYITHOCTh U BBIOOpKA, BapUALMOHHBIM DS, MOJIMTOH YacTOT, THUCTOrpaMMa, SMIMpUYEcKast
(cratuctuyeckas) (QyHKuus pacrpeneneHus. YuWCIOBbIE  XapaKTEPUCTUKU  BBIOOPOYHOTO
pacnpeseneHus..

[lonsitue 00 oneHke mnapaMeTpoB. XapaKTEPUCTHKH OIEHOK. MeTonbl HaXOXKJIeHUs
OLIGHOK: METOJl MOMEHTOB, METOJ MaKCHUMAaJIbHOTO MpPaBIOMOA0OMS, METOJ HaUMEHbIINX
KBaJIpaToB.



[lonatue 00 WHTEpBAIbHON OLIEHKE MapaMeTpoB. JloBepuTenbHash BEPOSTHOCTb U
JIOBEPUTENBHBIN UHTEPBAI.

Tema 14. [IpoBepka cTaTUCTUUECKUX THUIIOTES.

[IpuHnun mnpakTUyeckor yBepeHHOCTH. lloHsTHE cTaTHcTHYecKOoW THMoTe3bl. OOIIas
CXeMa TMpOBEPKH CTATUCTUYECKOW rumore3bl. lIpoBepka THIOTE3 O pPaBEHCTBE CPEAHUX U
JUcriepcuil ByX CcOBOKymHocTel. [IpoBepka rumore3 O 3aKOHE pacHpelesieHUs BBIOOPKU.
[TpoBepka rumnore3 06 0HOPOTHOCTH BHIOOPOK.

33}13HHH MNPaKTUIECCKUX 3aHATHH

Pasznea 1. JIuneitnas ajaredpa ¢ 3jieMeHTAMH AHAJIUTHYECKON reoMeTpuu

Tema 1. MaTpuubl M onpeeTUTEIN.

3ansrue 1

Henanb: naTh 3HaHMS MOJ0KEHUM U3y4aeMOT0 Kypca U IPUBUTH HABBIKUA IPUMEHEHUS
MaTeMaTUYECKUX METOOB PeIlIeHus 3a7a4, B TOM 4Hclie, B cepe mpodhecCuoHanbHOMI
JIeATEIbHOCTH.

1. [ToBTOpEeHME ONpEICIICHUI OCHOBHBIX TIOHATHUN TEMBI B ()OpME KOHTPOJIBHOTO OIPOCa.
2. Nanbl maTpulel A u B:

a2 30 0 -1
=\{ 1 4] B=[13 2
0 3

yKaSaTb, KaKHE€ U3 HUXKCIIPUBCIACHHBIX OHCpaHI/Iﬁ BBITIOJTHMMBI, U1 BBIIIOJTHUTD HX.
a)A+B; 6)AT+B; B)A+B"; AT+B"; 1) AB; e¢) ATB; x)ABT; 3)BAT.

Ha 0om A:_123 32230
0 13 0 1 -1 4

3. Pemmute 3amaum [JI1%, ¢.58,]: 1.17;1.20; 1.23 na oom 1.18;1.21; 1.25.

4. Pemnth 3amaum [JI1, ¢.62, 63]: 1.40; 1.43;1.49;1.55 na oom 1.42;1.45;1.47;1.56.
5. Pemmats 3amaun [JI1, c.66]: 1.62; 1.64; 1.61 Ha doom 1.63; 1.65.

6. Pemute 3amaun [JI1, c.68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74;1.78.

7. Pemute 3agaum [JI1, c. 69]: 1.79; 1.81; 1.86 na oom 1.80; 1.83; 1.87.
Tema 2. CucTeMbl JTHHEHHBIX YPABHEHUI.

3anstue 1

Ieab: 1aTh 3HaHUS MONOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMEHEHHUS
MaTeMaTUYeCKUX METOJOB pEelIeHus 3a/1a4y, B TOM 4ucie, B chepe npodeccnoHanibHon
JESTCIIbHOCTH.

1. HOBTOpCHI/IC OHpCI{CJ’ICHI/Iﬁ OCHOBHBIX IIOHSTHI TEMBI B (I)OpMC KOHTPOJIBHOT'O OITpOCa U
IMPOBEPKa CaMOCTOSTEIbHOMI paGOTBI 11O BBIIIOJHCHUIO JOMAIIHECTO 3adaHHAA.

2. Pemmnts 3amaunm [JI1, c. 109]: 2.14;2.19 ma oom 2.15; 2.20.
3. Pemmts cucremsl ypaBHeHu# metogoM ["aycca:

* JI1 — nureparypa 1oJ; HOMEpoM | B CITUCKE JINTEPaTyphl



2X,+X,+3X; = 5 X +4X, = 2
a) q4X+2X,+6x,=8; 06) {3X+X,+2X =-3.

X +2X,—4x, = -1 X +X, + X3 =5
Ha 0om
3X, =X, +2%; = 4 X+ X, +X =1
B) X, +5X,+4X, =7 ; 1) X +2X, =3
—9x, +3X,—6X, =5 SX +3X,+X; =5

4. Pemnts 3amaun [JI1, ¢. 109, 110]: 2.26,2.32; Ha oom 2.27,2.34.

5. Haiitu Ga3ucHbIe 1 00lIee pemeHusi CHCTeMbl ypaBHeHUH u3 3aaay4 [JI1, c. 116, 117].
2.52,2.54; naoom 2.53;2.55.

6. Pemmuth 3amauu [JI1, c. 117, 118]: 2.62;2.64 Hna oom 2.60; 2.63.

Tema 3. BekTopa Ha MJIOCKOCTH M B MPOCTPAHCTBE.

3anstue 1

Lean: naTh 3HaHUS MOJIOKEHHUIH NU3y4aeMOT0 Kypca U IPUBUTH HABBIKU IPUMEHEHUS
MaTEeMaTHYECKHUX METOJIOB PEIICHHUs 33a/1a4, B TOM YHCIIe, B cepe mpodeccHoHanbHOR
JEATEILHOCTH.

1. [ToBTOpEeHME ONpPEICIICHU OCHOBHBIX TIOHATHUN TEMBI B (hOpME KOHTPOJIBHOTO OIpoca 1
MIPOBEPKA CAMOCTOATEILHON PabOTHI MO BHITIOJIHEHHUIO JOMAIIIHETO 3aJaHus.
2. Pemuts 3amaun [JI1, c. 169-170]:

3.50; 3.53; 3.56; 3.58; 3.61 ma dom 3.51; 3.54; 3.57; 3.59; 3.62.

3. Haiitu KocuHyC yriia MeXAy BEKTOpaMU X U Y, NPUHAUIEKAIUMH TPEXMEPHOMY
€BKJIMJIOBY IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 031 COM.

1 -1 0 -1
a) x=| 4 |, y=| 3| naoom 06) x=|-4|, y=| 3
-2 2 1 -2

4. Pemuts 3amaun [JI1, c. 162-163]: 3.20, 3.26 na oom 3.21, 3.27.
5. Haiitu matpuily TMHEHHOTo peoOpa3oBaHus, MEPEBOSAIIETO KaKbI BEKTOP

Xl Xl Xl Xl - X2
X=|X,| BBEKTOD y=|X,+X,|, Hadom X=|x,| BBEKTOp y=| 2X,
X, X, — X X X, =3X;

6. Haiitu MaTpuily TMHEHHOT0 MpeoOpa3oBaHus, EPEBOISAIIETO KK BEKTOP X
JBYXMEPHOT'O BEKTOPHOT'O MPOCTPAHCTBA B BEKTOP Y MO CIEAYIOIIEMY aITOPUTMY.

a) CAMMETPHYHOE OTOOPaKEHHE OTHOCUTEIILHO MPSIMON X1 = X2 ;

6) moBopoT Ha 45° 1o YacOBOM CTpeEJKe;

B) CUMMETPUYHOE 0TOOpakeHHE OTHOCUTENIbHO MpsAMOi X1 = 0, a 3aTeM CHUMMETPUYHOE
0TOoOpakeHNE OTHOCUTEIHHO Hadasla KOOPANHAT.

a) CAMMETPHYHOE OTOOPaKEHHE OTHOCUTEIILHO MPSIMON X1 = -X2.

0) cuMMeTpHUYHOE 0TOOpaKEHHE OTHOCUTEIHHO Hadasla KOOPAMHAT, a 3aTeM
CUMMETPUYHOE OTOOPaKEHHE OTHOCUTENBHO MpsiMoil Xz = 0.

7. Pemmuts 3agaumn:



@) Berumcnmure miomans TPEYrolbHUKA, HOCTPOCHHOrO Ha BEKTOpax ¢ =—M+ 20,
d=3m-n, ecnu |[M|=5,|f|=4,p=r/6.
6) [IpoBepuTh, GYIyT JH KOIUIMHEAPHBIMH CIICAYIOUHe BeKTopsl: ¢ (4, -2; 1), d (8; -4;
4).
Ha 0om
Hanber Bepimmubsl Tpeyroasuuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
TUIOIA/Tb.

Tema 4. DjieMeHTBbI AHAIUTHYECKOH reOMeTPHH.

Sansarue 1

eab: 1aTh 3HAHUS MOJOKEHUHN U3y4aeMOTr0 Kypca U MPUBUTH HABBIKH IPUMECHCHHUS
MaTEeMaTHYECKHUX METOIOB PEIICHUs 33J1a4, B TOM YHCIIe, B cepe mpodheccnoHaIbHON
JIEATEHHOCTH.

1. [ToBTOpEeHME ONpE/ICIICHUI OCHOBHBIX MOHIATHI TEMBI B (hOpME KOHTPOJIBHOTO OMpOca U
MIPOBEPKA CAMOCTOATEILHON PabOThI MO BHITTOJIHEHHUIO JOMAIIIHETO 3aJaHHUs.
2. Pemute 3amaum [JI1, c. 225]:

4.20; 4.21; 4.23; 4.26; 4.35 na oom 4.22;4.25;4.28; 4,32.
3. Pemuts 3agaum [JI1, c. 226, 233]:

4.37;4.38; 4.47; 4.68; 4.69 na oom 4.39;4.41;4.48; 4.74.
4. Pemnts 3amaun [JI1, c. 234-235]:

4.78;4.83; 4.84;4.92; 495 na oom 4.81;4.90; 4.91; 4.97.

5. Pemuts 3amaun [JI1, c. 243-244]:
4.114a;4.116;4.117,4.123;4.125 na oom 4.1146;4.115;4.118; 4.119; 4.120.

Pa3zgen 2. MareMaTH4yeCcKHii aHAJIN3

Tema S. ®yHKUMH OHOM NepPeMEHHOI

3anstue 1

Heab: naTh 3HaHUS MONOKEHUHN U3y4aeMOTr0 Kypca U MPUBUTH HABBIKA IPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB PEIIeHHs 3314, B TOM YHcIie, B cepe mpodeccuoHanbHON
JIEATEILHOCTH.

1. IToBTOpEeHME OnpeeeHnit OCHOBHBIX MOHATHHA TEMbI B (hOpMe KOHTPOJIIBHOTO OIpoca U
MIPOBEPKA CaMOCTOSATEIbHOM PabOThI IO BHIIOIHEHHUIO TOMAITHETO 33 JaHHUs.
2. Onpenenuts 0071aCTH CYIIECTBOBAHUSA M 00JaCTH 3HAUEHUH CeTyommX (yHKIMA:

a) y=+v3x—x°; 6) y=log(x?—4); B) y=sin(~/x)

Jx
sinzx

Ha 0om r)y:\/2+x—x2; n)y=log,log,x; e)y=

2. Pemuts 3agauu [JI1, ¢.291]:
5.38(a, B); 5.39(a, r); 5.40(a); 5.41(a) Ha doom 5.38(0,r); 5.39(0, n); 5.40(0, B); 5.41(0).

3. Permuts 3amaunm [JI1, ¢.322, 323, 328]: 6.8(a, 6); 6.9(a) Ha dom 6.15; 6.21.
4. BeIYHCIUTE TIPEIEITbI



2
i Pl
5. Pemuts 3agaun [JI1, ¢.324 — 331]:
6.10(a, r, 0); 6.11(r, 6); 6.23; 6.39 Ha oom 6.41; 6.47; 6.49; 6.63; 6.69.
6. Petunts 3amaum [J11, ¢.331 — 336]:

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

Tema 6. luddepenunanbaoe ncuncienme

Sansarue 1

Ieawb: 1aTh 3HAHUS MOJOKEHUH U3yd4aeMOro Kypca M MPUBUTH HABBIKH IPHUMECHCHHUS
MaTEeMaTHYECKUX METOJIOB PEIICHHUs 33a/1a4, B TOM YHUCIIe, B cepe mpodheccHoHaTbHON
JEATEILHOCTH.

1. IloBTOpEHME ONpeIeeHnii OCHOBHBIX MOHATHIA TEMBI B (hOpME KOHTPOJIBHOTO OIpoca U

IPOBEPKA CaMOCTOSITEIBHOM PaOOTHI 110 BHIMOJHEHUIO JIOMAIITHETO 3aaHusl.
2. Pemuts 3amaunm [J11, c. 378 — 379, 382 - 383]:

7.20(0,1); 7.33;7.34;7.42 mna oom 7.39; 7.55;7.62.
3. Pemuts 3amaun [JI1, ¢.383]: 7.64,7.65 Ha oom 7.66.

4. HaiiTu epByIo U BTOPYIO MPOU3BOAHBIC (DYHKITHIA:

y=In(tgx®) maodom y=5+.(x-Inx).

5. Petnts 3amaum [J11, ¢.384 - 385]: 7.72;7.76; 7.86; 7.96 ma oom 7.73;7.77;7.87,
7.98.

6. Pemuth 3amaun [JI1, ¢.389]: 7.125;7.130; Ha oom 7.126.

3ansrtue 2

eab: 1aTh 3HaHUS MONOKEHUN U3y4aeMOT0 Kypca U MPUBUTH HABBIKU IPUMEHEHUS
MaTeMaTUYeCKUX METOJOB pelIeHUs 3a/1a4, B TOM Uucie, B chepe mpodhecCHoHaTbHON
JESTCIIbHOCTH.

1. HOBTOpCHI/Ie OHpC)IeJ'ICHI/Iﬁ OCHOBHBIX IIOHSTHIH TEMBI B Q)opMe KOHTPOJIBHOT'O OIIpOCa U
IMPpOBEpPKa CaMOCTOSTEILHON pa60TBI 110 BBINIOJTHCHUIO JOMAIIHCTO 3aaHu .

2. Pemnts 3amaunm [JI1, ¢. 387]: 7.108; 7.110 Ha oom 7.109; 7.112.

3. UccnenoBath (yHKIIMU U IOCTPOUTH UX Tpaduku

2 2

X 1 e X .
xz—l; 0) y:x+; B) y =2xe /% r)y=7—2x ,

a) y=

Ha oom

) y:ﬂ; e) y=x"3(1-3x); &) y=x2+2/-x.
3x+1



4. Pemmnts 3amaum [JI1, ¢.389]: 7.126; 7.131 Ha oom 7.127;7.133.

Tema 7. HHTErpajIbHOE HCYHCICHUE

Sansarue 1

Leab: 1aTh 3HAHUS MOJOKEHUHN U3ydaeMOro Kypca v MPUBUTH HABBIKH IPUMECHECHHUS
MaTeMaTHYECKUX METOJIOB PEIIeHUs 3a7a4, B TOM 4YHCIIe, B cepe mpodheccuoHATBHOM
e TEILHOCTH.

1. [ToBTOpEeHHE ONpeeeHnii OCHOBHBIX MOHATUN TeMbI B (hOpMe KOHTPOJIBHOIO OMpoca U
IPOBEPKA CAMOCTOSATENILHOW PAOOTHI MO BHIMOJIHEHUIO TOMAITHETO 3aJaHHS.
2. HaiiTu Heolpeie1eHHbIE MHTETPAJIbl METOJIOM HETIOCPEICTBEHHOTO HHTEIPUPOBAHNUS

X; Ha 00M B) Iex54xdx.

J.x (x
3. Pemuts 3amaun [JI1, ¢.560, 561]: 10.25; 10.34 Ha oom 10.32; 10.36.

4. HaiiTu HeomnpeaeaeHHbIe HHTETpallbl METOJI0M 3aMEHBI IEPEMEHHOMN

dx; o) jm—xdx Ha 0om B) Iﬂldx
X+

5. Pemuts 3amaun [J11, c. 561, 554 — 556, 566 — 568]:
10.41(8); 10.48; 10.55; 10.76 na oom 10.43; 10.46; 10.80; 10.90.

6. Haiitu HeonpeieneHHbIe HHTErpajibl METOJOM MHTErpUpoBaHus 1o yactsam [JI1, c. 568 —
572]:

10.95(a); 10.97 na oom 10.107; 10.118.
7. HaiiTi HeomnpeaeaeHHbIE HHTETPaIbl OT pallMoHaIbHBIX apodeit [JI1, ¢. 573 — 577]:

10.127; 10.128 na odom 10.137; 10.140.

3ansTue 2

eab: 1aTh 3HAHUS MOJOKEHUH U3ydaeMOTro Kypca U MPUBUTH HABBIKH MPUMCHCHHUS
MaTeMaTUYeCKUX METOJOB pEIeHUs 3a/1a4, B TOM Uucie, B chepe mpodhecCHoHaTbHON
JESTCIIbHOCTH.

1. [ToBTOpEeHME ONpeeIeHN OCHOBHBIX TOHATUN TeMBbI B (hopMe KOHTPOJIBHOTO ONpoca U
MIPOBEPKA CAaMOCTOSITEIILHON paOOTHI IO BBHITOJIHEHUIO JJOMAITHETO 3/ IaHUS.

2. Beruncnute onpenenenusie uaterpanst [JI1, c. 635]: 11.32,11.37, 11.50 Ha dom
11.40, 11.43

3. Haittu nnomaau guryp, orpaHuYeHHbIX CIEAYIOUMMH KPUBBIMU:
a) y=—x"+3, y=0; 6)y=x"-2X, y=4x—x°
HA 00OM B)yZ—X2+4X, y:ZX; F) y:Xz, y:\/;

4. Pemuth 3amaum [JI11, c.644]: 11.65;11.72 na oom 11.64;11.73;11.84.
5. Bpuncauth HeCOOCTBEHHbBIE HMHTETPaIbl



K dx_
)J;l+ J(x )%’

6. Pemuts 3amaun [JI1, ¢.649 - 650]:
11.115; 11.118; 11.123 na oom 11.124;11.128;11.129; 11.133.

Tema 8. Paabl

3ansarue 1

eab: 1aTh 3HAHUS MOJOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMCHCHHUS
MaTeMaTHYECKUX METOJOB PEIIeHUs 3a7a4, B TOM YHCIIe, B cdepe mpodeccnoHaIbHOM
IESITENLHOCTH.

1. [ToBTOpEeHHE OnpeeeHnii OCHOBHBIX MOHATUN TeMbI B (hOpMe KOHTPOJIBHOIO OMpoca U
MIPOBEPKA CAaMOCTOSITENILHOM paObOTHI MO BBHIITOJIHEHUIO JJOMAITHETO 33/1aHUS.
2. Jloka3aTh HETMIOCPEICTBEHHO CXOUMOCTD PsIIOB U HAUTU UX CYyMMBI

1 1 1 1 1 1
+---naoom —+

—+——+— ——+—
1.2 2.3 34 1-4 4.7 7-10
3. Pemuts 3amaun [JI1, ¢.759]: 13.19 Ha oom 13.20; 13.22.

4. HCCHGI{OB&TB CXOANMOCTBH 3HAKOITIOCTOSIHHOI'O YN CJIOBOT' O p;ma
2n-1 = 1
a) 0) B) ;
Yons 923 Zlon

1 1000n
Ha 0om T) nzzll(l—ﬁj ; d) Z(n+1)' e) Z ol

n=1

5. Pemuts 3amaun [JI1, ¢.766]: 13.38; 13.45 na oom 13.40, 13.48.

3ansTue 2

Ieab: 1aTh 3HAHUS MOJOKEHUH U3ydaeMOTr0 Kypca U MPUBUTH HABBIKH MPUMCHCHHUS
MaTeMaTUYeCKUX METOJOB pelIeHUs 3a/1a4, B TOM Uucie, B chepe mpodhecCHoHaTbHON
JESTCIIbHOCTH.

1. HOBTOpCHI/Ie OHpC)IeJ'ICHI/Iﬁ OCHOBHBIX IIOHSTHIH TEMBI B Q)opMe KOHTPOJIBHOT'O OITpOCa U
IMPpOBEpPKa CaMOCTOSTEILHOMN pa60TBI 1O BBIIIOJHCHUIO JOMAIIHECTO 3adaHHAA.

2. Pemnts 3amaunm [JI1, c. 767, 768]: 13.61; 13.64; 13.84 na oom 13.62,13.71; 13.92.
3. Pemmuts 3amaum [JI1, c. 771, 772]: 13.106, 13.113 na oom 13.120, 13.123.
4. Pemmnts 3amaun [JI1, ¢.797]: 14.11; 14.15; 14.21 na oom 14.14;14.20; 14.23.

5. PaznoxuThk GyHKIMH B psig MakiopeHa u HallTh pajinyc CXOJUMOCTH psija:

sin X —X

a) f(X)=(1+X)n; Ha oom 6) f(Xx)=

6. Pemmuth 3amaun [JI1, ¢.804, 805]: 14.41, 14.43, 14.62 na oom 14.45;14.52; 14.64.

Tema 9. ®DyHKIMH HECKOJIBbKHUX MePeMEHHbIX



3anaTue 1

Henb: naTe 3HaHKA MOJ0KEHUM U3y4aeMOI0 Kypca U IIPUBUTH HABBIKA IPUMEHEHUS
MaTeMaTHYECKUX METOJOB PEIIeHUs 3a7a4, B TOM YHCIIe, B cepe mpodheccuoHAIBHOM
e TENTLHOCTH.

1. [ToBTOpEeHME ONpeeeHn I OCHOBHBIX MOHATUN TeMbI B (hOpMe KOHTPOJIBHOIO OMpoca U
MIPOBEPKA CaMOCTOSITENIbHOM pabOThI 110 BHIIOJIHEHUIO TOMAIITHETO 3aJaHUs.

2. Haiitn uacTHBIe IpOM3BOAHEIE QYHKIMIT JBYX IEPEMEHHBIX Z = X°Y —COS’ XY .
3. Pemuts 3amauu [JI1, ¢.514, 515]: 9.44,9.46,9.47, na oom 9.50;9.51; 9.53.

4. ITonaras, yro npousBoibHas GyHkius f auddepeHpyema, pOBEPUTH CICTYIOIINE
paBeHCTBA:

2
y@—x@=0, z=f(X*+y?) Haoom XZ%—xy@+y2:O, z:y—+f(xy).
X

oxXx oy oy 3x
5. Pemnts 3amaun [JI1, ¢.515]: 9,60; 9.61; 9.64 na oom 9.62; 9.66; 9.68.

6. Haiiti Benmmuuny rpaguenta GyHkuun B Touke M (X, Yy, Z,)

1
f(x,y,2) =———,
VX +yi+7?

3ausTue 2

Ieab: 1aTh 3HAHUS MOJOKEHUH U3y4aeMOTro Kypca U MPUBUTH HABBIKH IPUMCHCHHUS
MaTEeMaTHYECKUX METOIOB PEILICHHUs 3a/1a4, B TOM 4YHCIIe, B cepe mpodhecCHoHAIbHOM
JIEATENHHOCTH.

M@ 2,1) wmaoom f(XVy,2)=xyz, M(1L11).

1. [ToBTOpEHME ONpPECICHUI OCHOBHBIX MOHATHUN TeMbI B () OpME KOHTPOJIHHOTO OIpoca U
MIPOBEPKA CAMOCTOATEILHON PabOThI MO BHITIOJIHEHHUIO JOMAIIIHETO 3aJaHUs.

2. Pemmats 3amaunm [JI1, ¢.519, 520]: 9.75;9,76; 9.93; 9.94 na oom 9.81; 9.82; 9.95; 9.96.

3. HaiiTu TOYKH JOKaJIBHOTO SKCTpeMyMa (DYHKIIMH U TIPOBEPUTH B HUX BBIITOJIHEHHE
JIOCTaTOYHOTO YCJIOBUS DKCTPEMYyMa!

U=2x>—xy+2xz—-y+y*+z°.

4. BBIYUCITUTH IBOMHBIC HHTETPAJIBI J '[ f (X, y)dxdy mo obmactu G, 3amaHHO¥ TpaHUIIAMA
G

a) f(x,y)=xy, G:{y=0, y=x, x=14;
6) f(x,y)=x+y* G:{y=x, y=x}

Hadom T(X,y)=x-Yy, G —Tpeyronpuuk ¢ BepmmHamu (1, 1), (4, 1), (4, 4).
5. Permute 3amaunm [JI1, ¢.657, 658]: 11.159; 11.161 na oom 11.160; 11.162.

6. C moMouIbIo ABOWHOIO MHTETpajla HATH II0MIa (b, OTPAHUYEHHYIO CIEAYIOIUMU
KPUBBIMU:

xy=1 X+y=25 maodom Yy°>=2x+1 y*=-2x+1.

Tema 10. IuddepenunanbHbie ypaBHEeHU S

3ansarue 1

Ieab: 1aTh 3HAHUS MOJIOKEHUH U3ydaeMOro Kypca U MPUBUTH HABBIKH MPUMECHCHHS
MaTeMaTUYeCKUX METOJOB PEIIeCHUs 3a/1a4u, B TOM 4ucie, B chepe nmpodeccnoHanrbHON
JESTSIIbHOCTH.



1. [ToBTOpEHME ONPECIICHHI OCHOBHBIX MOHSATHN TEMbI B ()OpME KOHTPOJIHHOTO ONpOca U
MPOBEPKA CAaMOCTOSITEIILHON paOOTHI IO BBHIMOJIHEHUIO JJOMAITHETO 33/1aHUS.

2. Pemmats 3amaunm [JI1, ¢.385]: 7.102, 7.103 nHa oom 7.104.

3. Petuth muddepeHmanbHbie ypaBHEHUS TIEPBOTO MOPSIKA C PA3ACTSIONTUMUCS
MNEPCMCHHBIMU
. 2xy? .
a)y =— ny Ha Oom 6)y+X:
X -1 X

0; B) X2y —/xcos?y=0.

4. Pemmnts 3amaunm [JI1, ¢.706]: 12.45;12.51 na oom 12.46; 12.49.

5. Haiitu obmue pemenust quddepeHraabHbIX YpaBHEHHA IEPBOTO MOPSIKA

) y+L=2.6) y-209=¢" naoom B)y+xy=x".
X X

6. Pemute 3amauu [JI1, c.714]: 12.76; 12.77 na oom 12.81.

3ansTue 2

Lesn: 1aTh 3HAHMS TOJIOKEHHUI U3y4aeMOT'0 Kypca U IPUBHUTH HABBIKW TIPUMCHEHUS
MaTEeMaTHYECKHUX METOOB PEILICHHUs 3a/1a4, B TOM 4YHCIIe, B cepe mpodhecCHoHAIbHON
eI TENILHOCTH.

1. [ToBTOpEeHME ONpeeeHn OCHOBHBIX MOHATUN TEMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CAaMOCTOSITENLHOM paOOTHI 110 BHIMOJIHEHUIO JOMAITHETO 3aJaHHs.

2. Pemuts 3amaun [JI1, ¢.717]: 12.91; 12.93 na oom 12.94.
3. Pemuts 3amaun [JI1, ¢.723]: 12.106, 12.107 na oom 12.110, 12.111.
4. Haiitu pemenne nuddepeHInanbHbIX YpaBHEHUI BTOPOTO MOPsIKa
a) xy +y =0; 6) y +3y =5x+1;
Haoom B) Y +2y =(Bx+7)e*; r) y +y —2y =8sin2x;
5. Pemmute 3amaum [JI1, ¢.723]: 12.108, 12.109 na mom 12.112.
6. Permute 3amaum [JI1, ¢.723]: 12.114;12.115 na nom 12.116.

Paznen 3 Teopusi BeposiTHOCTeli M MaTeMaTHYeCKas CTATHCTHKA
Tema 11. Cayuaiinbie coObITHS

3ansTue 1

eab: 1aTh 3HaHUS MOJNOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMEHEHHUS
MaTeMaTHYECKUX METOJOB PEIlIeHus 3a7a4, B TOM 4YHclie, B cepe mpodheccuoHaIbHOM
EITEILHOCTH.

1. [ToBTOpEHME ONPEICICHII OCHOBHBIX IMMOHATHN TEMBI B (hOpMe KOHTPOIBHOTO OMpoca 1
MIPOBEPKA CAMOCTOATEILHON PabOTHI MO BHITIOJIHEHHUIO JOMAIITHETO 3aaHHUs.
2. Pemuts 3agauu:

a) 13 konozs! kapT (36 KapT) Haynayy BEIHUMAIOTCS OJHA KapTa. HailTu BeposITHOCTh
TOT0, YTO OHA OKAYKETCS TY30M.



0) YeTslpem urpokam pasgaeTcs IOpoBHY KoJioa u3 36 kapT. OnpeaenuTs BEpOSTHOCTh

TOT0, YTO KXKIbIA UTPOK MOJTYYHIT KAPThI TOJIBKO OJTHOM MAacTH?
Ha 0om

B) B ypue 30 mapos: 10 kpacHbIX, 5 cuHuX u 15 Genbix. HailTu BEpOSTHOCTD MOSBICHUS
[[BETHOTO I1apa.

r) 13 komonb! kapT (36 KapT) Haya4y BEIHUMAIOTCS TpU KapThl. HaliTH BepOsSTHOCTH
TOT'0, YTO CPEJIU HUX OKAXKETCS TOJIBKO OJIUH TY3.
3. Pemnts 3amaun [J12%, ¢.61 — 62]:

1.37;1.43;1.51 na oom 1.38;1.45;1.48.

4. Cpenu 25 cTyIeHTOB, U3 KOTOPBIX 15 NEeByILIEK, pa3bIrpbIBAIOTCS 4 MPUTJIAIICHUs Ha
JTUCKOTEKY, IPUYEM KaXKJIbIil MOXKET BBIMTPATh TOJIBKO OJUH Omier. KakoBa BepOSTHOCTH
TOT0, YTO CPEIu o0aaTeNeld OrieTa OKaKyTCs a) TOIBKO JAEBYIIKH, 0) TOIHKO FOHOIIHU?
Ha 0om

KakoBa BeposITHOCTB TOTO, YTO Cpeu 00IaAaTeNeii Ouera OKaxKyTCs JIB€ IEBYIIKH U IBOE
FOHOIIIEH?
5. Cpenu 15 nammnouek 4 crannaptasie. OTHOBpeMEeHHO OepyT Haynauy 2 Jammnoyku. Haittu
BEpPOSTHOCTH TOT'O, YTO XOTS OBl OJIHA U3 HUX HECTAHIapTHAsI.
3ansTue 2
Heanb: naTh 3HaHMS MOJOKEHUN U3y4aeMOT0 Kypca U IPUBUTH HABBIKA MPUMEHEHUS
MaTEeMAaTHYECKUX METOJIOB PEIICHUs 3a7a4, B TOM YHCIIe, B cepe mpodhecCHoHATBHOM
JIeSITCIIEHOCTH.

1. IToBTOpEeHME OnpeieNeHnii OCHOBHBIX MOHATHHA TeMbI B (hOpMe KOHTPOJIBHOTO OIpoca U
IPOBEPKA CaMOCTOATENILHOM PabOThI 11O BHIMOIHEHHUIO JIOMAITHETO 33 JaHHUs.
2. Pemmts 3anaumn:

B paitone momasnero 16 KB. KM HaxXoAUTCs 00BEKT IPOTUBHUKA. J[7151 ero oOHapyKeHUs
BbICJIaHa pa3BeabIBaTeNbHas rpynna. OueHnTs 3pEeKTUBHOCTh 1EUCTBUS
pa3BeabIBaTENbHON rPpyMHIbI Yepe3 1 yac BeAeHUs pa3BEKHU, €CIIU €€ CKOPOCTh
nepeBUKEHUs B pailoHe cocTaBiisgeT 3 km/dac npu 3¢ hekTUBHOM paanyce oOHapyskeHus |
KM.

Ha oom

KaxoBa BeposITHOCTB TOT0, UTO HayZjauy OpolIeHHas! B KPYT TOUKa OKa)KETCSl BHYTPH
BIIMCAHHOTO B HETO PAaBHOCTOPOHHETO TPEYroJibHUKA?
3. Pemmuts 3agaum [J12, ¢.61]:

1.40;1.41;1.46 naoom 1.42;1.44.

4. YyacTHUKH jkepeObeBKH TSIHYT U3 SIIMKA )K€TOHBI ¢ HoMepamu oT 1 1o 100. Haittu
BEPOATHOCTH TOTO, YUTO HOMEP MEPBOI0, HayJauy U3BJICUEHHOTO )KETOHA, HE COJCPKUT
udpsl 5.
Ha 0om
Ha nepBom sTaxke ceMH3TaXHOTO JOMa B JIUQT 3alLIH 3 yenoBeka. BeposTHOCTh BbIXOAa
KaXJ10TO U3 Mu@Ta Ha TF000M dTake oMHaKoBa. HaliuTe BEpOSITHOCTH COOBITHIA:
A — "Bce B U3 audTa HA 4 dTaxe",

* JI2 — nuteparypa 1oJ; HOMEpOM 2 B CITUCKE JINTEPATYPBI.



B — "Bce BbIILIM U3 IH(TA HA OHOM U TOM K€ 3Taxe",
C — "Bce BeIxoAmIH U3 JIM(PTa HA pa3HBIX dTaxKax'".

5. B ogHoii rpymiie 18 cTyaeHTOB, U3 KOTOPHIX 9 yyaTcs Ha «OTAu4YHO». B apyroii — 16
CTYJCHTOB, U3 KOTOPBIX Ha «OTINYHO» yuarcs 4. 3 ka0 rpynmsl ciaydailHeIM o0Opa3om
BbIOpaNu 1o oJHOMY cTyAeHTYy. KakoBa BepOsITHOCTh TOTO, YTO ) KaXKIBIA U3 HUX YUUTCS
Ha COTJIIMYHOY»; 6 ) 002 ydaTcs Ha «OTIHIHON»?

3ansTue 3.

Llean: 1aTh 3HAHUS MOJOKESHUH U3y4aeMOro Kypca M IPUBUTH HABBIKH IPUMECHCHHS
MaTEeMaTHYECKHUX METOJIOB PEIICHUS 33/1a4, B TOM YHUCIIe, B cepe mpodeccnoHaIbHON
JIEATEHHOCTH.

1. [ToBTOpEeHME ONpE/IEICHUI OCHOBHBIX TOHIATHI TEMBI B (hOpME KOHTPOJIBHOTO OMpOca U
MIPOBEPKA CAMOCTOATEILHON PabOTHI 1O BHITIOJIHEHHUIO JOMAIIIHETO 3aJaHHUs.

2. B cembe aBoe neteil. 3BecTHO, UTO OAMH U3 HUX MallbuuK. KakoBa BEpOATHOCTb, YTO
00a pebeHKa — MaJIBUUKHU ?

3. Pemmute 3amaum [J12, ¢.49, 63-65]: 1.31a; 1.65; 1.68 na oom 1.33a;1.69; 1.70.

4. ITo pe3ysnbTaTaM NMPOBEPKH 3a4ETHBIX pabOT 0Ka3aJloCh, UTO B MEPBOI rpymIe NOIyIHIN
3auet 20 ctynentoB u3 30, a Bo BTopoil 16 u3 32. KakoBa BepOsITHOCTb TOT'0, YTO HayAauy
BbIOpaHHas 3auTeHHAas paboTa MPUHAUIEKUT CTYACHTY MIEPBOM IPpyMIIbI?
5. /IBa cTpenka cienanu 1o OHOMY BBICTPENLY B OJHY U Ty XK€ MUIIEHb. BeposTHOCTB
MOTaIaHusl B MUIIICHb TSI IEpBOTro cTpelika paBHa 0,6, a st BToporo — 0,4. B Muienun
OKa3aJlach OJTHa TIPOOOHHA.

Haiitu BeposiTHOCTB TOT0, YTO MPOOOUHA MPUHAIJICIKUT IIEPBOMY CTPEIIKY.

Ha 0om

JIBa cTpernka caenany o 0JJHOMY BBICTpEIY B OJIHY U TY K€ MHILIeHb. BeposTHOCTh
TIOTIaIaHKs B MUTIEHB JUIS TIEpBOTO cTpenka pasHa 0,8, a st BToporo — 0,5. B mutenun
OKa3ajack OflHa MPOOOUHA.

Haiitu BeposSsTHOCTB TOT0, 4TO MPOOOMHA MTPUHAIICKUT BTOPOMY CTPEIIKY.

6. Pemute 3amaun [J12, c.45, 62; 63]: 1.26a-0; 1.55 Ha dom 1.268B-1; 1.56.

3ansarue 4

Ieab: 1aTh 3HAHUS MOJIOKEHUH U3ydaeMOro Kypca v MPUBUTH HABBIKH MPUMEHEHHS
MaTEeMaTHYECKUX METOJIOB PEIICHUs 33aJ1a4, B TOM YHUCIIe, B cepe mpodeccHoHaTbHON
EeITEILHOCTH.

1. [ToBTOpEHME ONPEICIICHII OCHOBHBIX MOHSATHN TEMBI B ()OpME KOHTPOJIHHOTO OMpOca U
MPOBEPKA CAMOCTOATEILHON PabOTHI MO BHITIOJIHEHHUIO JOMAIITHETO 3aaHHs.
2. Pemuts 3amaun [J12, c. 53, 64-67]:

1.34:1.72; 1.85; na oom 1.73; 1.75; 1.82.

3. BeposiTHOCTB, 94TO Majioe MPEANPUITHE CTAaHET 0AHKPOTOM B TedeHHe rojaa pasHa 0,2.
HaiiTu BeposSTHOCTD, YTO M3 BOCHBMH MaJIbIX MPEANPUATHH 32 TIEPBHIN T01 00aHKPOTSTCS 1Ba
MPEAIPUATHSL.



Ha 0om
Haiit BEposSITHOCTB, UTO M3 BOCBMH MaJIbIX MIPEANPHUITHI 3a TIEPBBIA T01 00aHKPOTSITCS
Oosee IBYX MPEIPUSITHIA.

4. B unctutyte ooyuyaercs 730 cTyneHToB. BeposSTHOCTH TOT0, UTO I€Hb POXKICHUS
CTyJICHTa MPUXOJIUTCS Ha OTMPEICICHHBIN IeHb rojaa, paBHa 1/365. Haittu Hanbosee
BEPOSITHOE YHCJIO CTYACHTOB, POAMBIIUXCS 1 SHBaps, OIIEHUTh BEPOSITHOCTh TAKOTO
COOBITHS.

5. ®upma packiaablBaeT pEeKJIAMHBIC JIMCTKHU MO MOYTOBBIM AiukaM. [IpexxHuil onbIT
paboThI MOKa3kIBaET, yTo Ha SO0 peKIaMHBIX JTUCTKOB MPUXOTUTCS OAMH 3aKa3. OICHUTH
BEPOSTHOCTH TOTO, YTO MPHU Pa3MEIICHUU 25 THICSY JUCTKOB YUCIIO 3aKa30B OyeT paBHO 48.

Ha 0om

O11eHUTh BEPOATHOCTH TOTO, YTO MPU PA3MEIICHUH 25 THICAY JIUCTKOB YUCIIO 3aKa30B
OyZIeT HaxoIuThCS B Ipefenax ot 45 mo 55.

6. Pemuts 3amaun [JI2, c. 85, 172 — 174]: 2.23 na oom 2.28.

Tema 12. Cayyaiinble BeJTHYHHBI

Sansarue 1
Heab: narte 3HAHWSA TOJIOKEHUU HW3y4aeMOTo Kypca W TPHUBHTH HABBIKM TPHUMEHCHUS
MaTEeMAaTHYECKUX METOJIOB pEIICHHs 3aJad, B TOM 4Yucie, B chepe mpodecCHoHaATHHON
EITEIbHOCTH.
1. IToBTOpEHME ONpPEACICHH OCHOBHBIX MOHATHH TEMbI B ()OpME KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CaMOCTOATEILHON PabOThI 1O BHITTOJIHCHHUIO JOMAIITHETO 3aaHus.
2. Pemuts 3amaun:

a) BeposATHOCT, TOTO, YTO CTYACHT COACT CEMECTPOBBIA HK3aMEH B CECCHIO TI0
mucuuniauHaM A u b, paBHbl cootBeTcTBEHHO 0,7 u 0,9. CocTaBUTh 3aKOH pacnpeneiaeHus
YHUCJIa CEMECTPOBBIX IK3aMEHOB, KOTOPHIE CAACT CTY/CHT.

6) [ana ciyvaiinas BenmuunHa X: X; ) 1 2

HailiTu  3akOH  pacnpeseneHus ] 0,5 0,3 0,2

CIayYalHbIX BenuuuH: a) Y=3X; 6) Z=X 2.

Ilocmpoums ynxyuio pacnpeoenenus, Haumu MamemamuyecKkoe 0ACUOanue, OUCRepCUIo
U cpedHek8aopamuieckoe OMKIOHeHUe UCXOOHBIX U NOLYUEHHBIX CAYYAUHBIX 6ETUYUH.

3. Pemnts 3amaun:

a) BeposiTHOCTh  TIOpaXkeHHsT BUPYCHBIM 3a00JIeBaHMEM KycTa 3eMJITHUKH paBHa 0,2.
CocTaBUTh 3aKOH pAaCHpeieNeHUs] 4Yucila KYCTOB 3E€MIISIHUKH, 3apaXKEHHBIX BHPYCOM, U3
YEThIPEX MOCAKEHHBIX KYCTOB.

0) Kitnenter OaHka, He CBSI3aHHBIC IPYT C JPYrOM, HE BO3BPALIAIOT KPEAHUTHI B CPOK C
BepoATHOCTBIO (,1. CocTaBUTH 3aKOH paclpeiesieHUus 4YHcia BO3BPAILEHHBIX B CpPOK
KpeIUTOB M3 5 BBIAAHHBIX. HallTH MaremaTtnyeckoe OXHJIaHHUE, IUCIEPCUI0 U Cpe/iHee
KBaJ[paTUUYECKOE OTKJIIOHEHUE 3TOM CITydaifHON BEJIMUMHBI.

B) B Ounere Tpu 3amaun. BeposTHOCTD MpaBUIIBHOTO pelIeHus mepBoit 3axaun pasHa 0,9,
Bropoii — 0,8, tperpeit — 0,7. CocTaBUThb 3aKOH pacHpeiesIeHUusl 4YHciaa IMPaBUIBHO



pEIICHHBIX 3a7a4 B OWJIETE W BBIYMCIUTh MAaTEMaTUYECKOE OXKHJIAHWUE U JUCIIEPCHIO ATOMN
CIIy4aifHOM BEJTMYUHBI.

Ha oom

r) CTpeniok BeleT CTPeib0y M0 LENH ¢ BEPOSATHOCTBIO MOMAJaHMs PH KaXIOM BBICTpEIIE
0,2. 3a Kaxzaoe MOMNaJaHUue OH IOJydYaeT 5 OYKOB, a B CJIydae MpPOMaxa OYKOB €My HeE
HauuciaoT. CoCTaBUTh 3aKOH PaCHpeelICHUs] Yhciia OYKOB, MOJYYEHHBIX CTPEIKOM 3a 3
BBICTpEJIA, U BBIYMCIUTh MAaTEMATHUYECKOE 0KUJAHUE 3TOU CIIy4ailHON BEJIMYUHBI.

n) KonTtponbHast paboTa COCTOMT M3 TpeX BOMPOcoB. Ha Kaxplid BOMpOC HpuBencHO 4
OTBETA, OJIUH U3 KOTOPBIX MpaBUIbHBIA. COCTABUTH 3aKOH PacHpeesICHUs] YK CIIa MPABUIbHBIX
OTBETOB IIPU MPOCTOM YrajbiBaHuu. HaliTh mMaTreMaTH4ecKoe 0KUJIAHUE U JTUCIIEPCUIO0 3TOU
CIIy4alHOMN BEJIMYHHBI.

e) Haiitu 3akoH pacripenenieHusi 4yuciia MakeToB TPEX aKIMH, M0 KOTOPBIM BIiajeiblieM
OyJeT IMOJy4YeH J0XOJI, €CJU BEPOSTHOCThH MOJYyUYCHHUS JO0XO0J]a MO KKIOMY M3 HHUX PaBHA
coorBerctBeHHo 0,5, 0,6, 0,7. HailTu matemaTthueckoe OXUJAHUE U JIUCIIEPCHUIO JTaHHOM
CIIy4aiiHOUM BEIMYUHBI, TOCTPOUTH (DYHKIIUIO pactpeaeeHusI.

3K) J[Ba cTpeka cenaiiy 1o JIBa BBICTPENIa 10 MUIIEHH. BEpOSTHOCTD MOMagaHus B MUIIEHb
Ui mepBoro crpenka paBHa 0,6, mis Broporo — 0,7. HeoOXoauMo: COCTaBUTH 3aKOH
pacrpeneneHrs OOIIero Yucia MmonajiaHui; HAWTH MaTeMaTHYECKOe OXKUIAHHUE U JUCIICPCHIO
3TOW CITYYaliHOW BEJIMYMHBI.

3ansTue 2

Heawb. nate 3HAaHUSA MOJOKEHUH H3y4aeMOro Kypca U NPUBHUTHh HABbIKU IPUMEHEHUs
MaTEeMaTHYECKUX METOJIOB pEIICHHs 3aJad, B TOM dYuciIe, B chepe mpodecCHoHaAThHON
JESTENIbHOCTH.

1. [ToBTOpEHME OMpEACICHUI OCHOBHBIX MOHATHI TEMBbI B (hOpME KOHTPOJBHOIO OINpoOca U
IPOBEPKA CaMOCTOATENILHOW PabOTHI MO BHIMOJIHEHUIO TIOMAITHETO 3aJaHHs.

2. Pemnth 3amaum:

a) 13 msatu rBo3muk aBe Oenble. COCTaBUTH 3aKOH pacrpeserieHuss U HallTh (YHKIHIO
pacnpesieneHusl CllydyaiHOW BETMUYMHBI, BBIPAXKAIOLIEH YUCIO OeNbIX I'BO3AUK CPEAM JIBYX
OJIHOBPEMEHHO B3AThIX.

0) DK3aMeHATOp 3aaeT CTY/ACHTY BOIPOCHI, ITOKa TOT MPaBHJIBHO OTBe4yaeT. Kak TONbKO
YHCJIO NMPABUJIIBHBIX OTBETOB JOCTHUTHET YEThIpEX JIMOO CTYIEHT OTBETUT HENPABHIIBHO,
9K3aMEHATOp MpEKpallaeT 3a/1aBaTh BONPOCH. BeposTHOCTh MpaBMIIBHOTO OTBETAa HAa OAMH
BOIIpOC paBHa 2/3.

CocTaBUTh 3aKOH pacHpeesIeHNs YKciia 3aJJaHHbIX CTYIEHTY BOIIPOCOB.

B) JaHbI 3aKOHBI pacrpeIe/ICHUs IBYX HE3aBUCHMBIX CITyYaiHbIX BeTHYHH X U Y:

Xi 0 1 3 Xi 2 3
pi 0,2 0,5 ? pi 0,4 2

Haiitn BeposATHOCTH, C KOTOPBIMM CIydalHbIE BEJIWYMHBI NMPUHUMAIOT 3Ha4deHUe 3, a

3aTE€M COCTAaBHTh 3aKOH pacmpereNieHuss ciaydaiHoil BemuumHbl 3X - 2YW TpOBEpUTH
BBINOJIHEHHE CBOMCTB MaTeMaTHUECKUX OKUAAHUHN U JUCTIEPCUIL:

M[3X- 2Y] = 3M[X] - 2M[Y], D[3X- 2Y] = 9D[X] + 4D[Y].

r) JluckperHas ciy4aiiHas BelM4YrHA X 33/1aHa PSIIOM pacrpeesIeHUs



Xi 1 2 3 4 5
pi 0,2 0,3 0,3 0,1 0,1

Haiitu yclI0BHYIO BEpOSTHOCTH COOBITHSA X< 5 MpH yCIOBUH, UTO X > 2.
Ha 0om

a) Kaxnplii mocrymaromuii B MHCTUTYT JOJDKEH cJaTh 3 9K3aMeHa. BeposTHOCTh
ycnemHou caauu nepsoro sk3amena 0,9, sBroporo — 0,8, tperbero — 0,7. Crnenyrouuit
HK3aMEH MOCTYMAOIIMM C/IaeT TOJIBKO B ClIydae YCIENUHON caauu npeasiaymero. CoctaBuTh
3aKOH PACIPEEICHUS YUCIIa DK3aMEHOB, CAABABIINXCS IOCTYIAOIKUM B UHCTUTYT. Halitn
MaTeMaTU4YeCKOE OKHUIAHUE ATOM CIIy4aiiHON BEJTUYUHBI.

e) Cnyuvaiinple BeMWudMHBI X W Y HE3aBHCHMBI M HMCIOT OJWH M TOT JE 3aKOH

pacnpezeneHus:

3HaueHue — Xi 1 2 4
0,2 0,3 0,5
CocCTaBUTh 3aKOH pacrpeeseH s ClIyqaiiHbIx Benuuun 2X u X+Y.
Yoenutbes B ToM, uto 2X #X +Y, Ho M[2X] = M[X + Y].

BepositHOCTB — Pi

) Ha 1ByX aBTOMAaTMYecKWX CTaHKaX IIPOM3BOMASATCS OJMHAKOBBIC H3JeiHs. JlaHbI
3aKOHBI pacIpeeIeHus yicia OpaKoBaHHBIX U3AEIHNA, IPOU3BOIUMBIX B TE€UEHHE CMEHBI Ha
Ka)XXJIOM M3 HUX:

JIJISL TIEPBOTO JIJIsL BTOPOTO
Xi 0 1 2 Vi 0 2
pi 0,1 0,6 0,3 pi 0,5 0,5

Heo6xoamuMo: coCTaBUTh 3aKOH pacrpeAeIeHHs YMCia TMPOU3BOUMBIX B TEUYCHHUE CMEHBI
OpaKOBaHHBIX M3ACTHI OOOMMH CTAaHKAaMH; IPOBEPUTH CBOMCTBO MaTEeMaTHYECKOTO
0KMJIaHHSI CYMMBI CIIy4alHBIX BEJINYUH.

3) CnyqaﬁHHe BEJIUYMHBI X1, X2 HE3aBUCHUMBI U UMEIOT OINHAKOBOC pacClpCaACICHUC

Xi

0

1

2

3

pi

1/4

1/4

1/4

1/4

Haiitu: BeposiTHOCTh coObITUS X1 + X2 > 2; yclnoBHYH BepostHOcTh P(X1 + X2 > 2| X1
=1).

3ansaTue 3

Heab: naTe 3HaHUS MOJIOKEHUH H3Yy4aeMOro Kypca M NPHUBUTh HABBIKM MPUMEHEHUS
MaTeMaTHYeCKUX METOJOB peIIeHHs 3aJad, B TOM uucie, B chepe mpodeccrHoHanbHON
JeATEIbHOCTH.

1. TToBTOpEHME OTpEACICHNI OCHOBHBIX MOHATHI TEMBI B (h)OpME KOHTPOJIBHOT'O OMpoca U
IIPOBEPKA CaMOCTOSITENIbHOM pabOTHI IO BBHIMOJIHEHUIO JJOMAITHETO 331aHNUS.

2. Pemute 3amaun:

a) CnyvaiiHas BeuurHa X, COCpeoTOUYeHHas: Ha uHTepBaie (1;4), 3ajaHa KBaIpaTHIHON
¢dynkmeit pactnpenenenus F(X) = ax? + bx + ¢, umeromeli Mmakcumym npu x = 4. Haiitn
napamMeTpsl @, D, ¢ ¥ BBIYHUCINTH BEPOATHOCTH IMOMAJAHHS CIy4alHOW BeTUYMHBI X B
uHTepBan [2;3].

0) Ciyuaiinas BenuunHa X 3a/1aHa QYHKITUCH pacripe/Ie/iCHUs:



Oopux <o
Fx)={x*npHo<x =<1
lopux >1

Haiitu: miotHocts BepositHoctn  f (x); Maremarmueckoe OXUIAHHE, JUCIIEPCHIO;
BepostHocTH P(X = 0,5); P(X < 0,5); P(0,5 < X < 1); moctpouts rpadpuku f (x) u F(X).

Ha 0om

npu x <0;

B) Jlana pynkmus f(X)= i
Cxe™" mpux>0.

[Tpu kakom 3HayeHun napamerpa C 3ta QyHKIHS SBISETCS IIOTHOCTHIO PaCIIPEISIICHUS
HEKOTOPOW HEMPEPHIBHOW CITyYaifHON BETMUUHBI X?
Haiitn MatemMaTnueckoe 0XKHJIaHUE U TUCIICPCUIO CITydyallHON BETUYHHBI X.

3. Pemurs 3agaun:

a) TexyIas 1eHa akiiud MOXeT ObITh CMOJICITMPOBAHA C MOMOIIBI0 HOPMAIBHOTO 3aKOHA
pacmpesielieHuss ¢ MaTeMaTH4YeCKHUM OXUAaHHeM 15 y.e. U CpeIHUM KBaJApaTHUYECKUM
otkionenuem 0,2 y.e.

HaiiTi BeposiTHOCTH TOTO, YTO 1I€HA aKIuu: a) He Bbimie 15,3 y.e.; 0) He Hike 15,4 y.e.; B)
ot 14,9 no 15,3 y.e. C nomoluipto npaBuia TpeX CUIM HAMTHU IPaHULbI, B KOTOPBIX Oyner
HAXOJUTHCS TEKYINas [ICHa aKIUH.

0) KopoOku ¢ koH(peTamu yrakoBBIBalOTCs aBToMaruuecku. Mx cpennsist macca paBHa 540
r. M3BecTHO, YTO Macca KOpOOOK ¢ KOH(eTaMu MMeeT HOpMalbHOE pacrpenenenue, a 5%
KOpoOoK nMeroT maccy, MeHblyto 500 r. KakoB npoueHT KopoOok, Macca KOTOPBIX: MEHEE
470 r; ot 500 mo 550 1; 6omee 550 r; ormuuaercs ot cpeaHeit He Oosee, yeM Ha 30 T (IO
aOCOTFOTHOW BEJIMYHHE)?

Ha oom

r) CnyyaiiHass BenuumHa X pachpeieneHa M0 HOPMaJIbHOMY 3aKOHY C HYJIEBBIM
MaT€MAaTUYECKUM OXUIAHUEM. BeposITHOCTh MOMAanaHusl 3TOM CIy4YalHOM BEIWYUHBI HA
otpe3ok oT -1 mo +1 pasna 0,5. HaiiTi BbIpa)KeHHs MJIOTHOCTH BEPOSITHOCTU U (PYHKIIUU
pacrpeneneHus cry4yaiiHo! BeTUIrHBI X.

4. Pemuthb 3a1auu:

a) Otnenenrie Oanka obOcnyxuBaer B cpexHem 100 kiaweHToB B JieHb. OICHUTH
BEPOSITHOCTh TOTO, YTO CETOAHS B OTACICHHH OaHka Oymer oOcmyxkeHo: Oonee 150
KIueHTOoB; He Oonee 200 KIIMEHTOB.

0) DiekTpocTaHius 00CIykuBaeT ceTh Ha 1600 3yeKTposIaMIl, BEPOSITHOCTh BKIIIOUCHHUS
KaXXJ0W M3 KOTopblx BedepoMm paBHa 0,9. OueHuTh ¢ momoluipio HepaBeHcTBa YeObimieBa
BEPOSATHOCTH TOTO, YTO YKCJO JAMII, BKIIFOUEHHBIX B CETh BEYEPOM, OTINYAETCA OT CBOETO
MaTeMaTHYeCKOro oxxujaHus He Oonee yem Ha 100 (mo abcomroTHOU Benmuumue). Haiftu
BEPOSTHOCTH TOTO K€ COOBITHS, UCTIONB3Ysl CIEICTBUE U3 HHTETPaIbHON TeopeMbl MyaBpa—
Jlamaca.

Ha oom



B) B cpennem 10% paboTocmocoOHOro HacesaeHus: ropoaa — 6e3pabotHbie. C MOMOIIIBIO
HepaBeHCTBa YeObleBa OICHUTh BEPOSATHOCTh TOTO, YTO YpPOBEHL 0€3pabOoTHIIBI Cpeau
obcnenoBanHbIX 10 000 paboTOCIIOCOOHBIX JKUTENEH ropojia Oyaer B penenax ot 9 1o 11%.

r) [To ombITy paboOTHl CTPaXOBOM KOMITAaHHWH, CTPAXOBOM CIy4ail MPUXOAUTCS Ha KaKIbli
mAThIA AoroBop. OLEHUTH C TOMOIIBI0 HepaBeHCTBa UeOrlieBa, CKOIBKO JJOTOBOPOB CIIEAYET
3aKJIIOYUTh, YTOOBI C BEpOATHOCTHIO 0,9 MOKHO ObUIO YTBEpXKAATh, YTO AOJS CTPaXOBBIX
ciyuaeB oTkiIoHUTCs 0T 0,2 He 6onee yem Ha 0,01 (o MomyIio).

Tema 13. OCHOBBI MATEMATHYECKOH CTATHCTHKH

Sansarue 1

Heab: nate 3HAHUS TOJOKEHUU W3y4aeMOro Kypca M TPUBHUTH HABBIKH MPUMCHCHHUS
MaTEeMaTHYECKUX METOJOB pEIICHHs 3aJad, B TOM dYucie, B chepe mpodecCHOoHATLHOMI
JIEATEHHOCTH.

1. IloBTOpEHUE ONpeEENeHNI OCHOBHBIX MOHATHI T€MbI B (pOpME KOHTPOJBLHOI'O OIpOca U
IIPOBEPKA CaMOCTOSITENIbHOM paObOTHI 110 BBHIITOJIHEHUIO JJOMAIITHETO 33aHHUS.

2. IlpencraBuTh NaHHYIO BBIOOPKY B BHJE CTaTHCTHYECKOTO psina. [locTpouTh moJauroxn
4acToT (YacTocTel).

17 [32 |25 [29 |22 [19 |11 |25 |32 |21 [18 |17 [ 26 |25 [32 | 19 |

Ha 00Mm

5|8 |7]5]9]4a]a]6[3[5[6[8[a[5]7]8]5]

3. 1o maHHOIi BEIOOPKE MOCTPOUTH TpaduK IMIUPUUECKON PYHKIINU pacpeaeTeHuUs.

1 [ 3|8|17] 6|14 6] 9[5]]9]12]17] 6| 7] 8] 6|

Ha oom

8 | 619 8 |15] 5][10[13]19] 4 |18[14[16] 7 | 19] 8 |

4, HOCTpOI/ITB TUCTOTpaMMBbI HaCTOT U OTHOCHUTCJIbHBIX YaCTOT PaCpPCACICHUA:

HNuTepBan 2-5 5-8 8-11 11-14
Yacrora 9 10 25 6

5. Haiitu BbIOOpPOYHOE cpenHEEe W  BBHIOOPOYHYIO JAMCIEPCHUIO0 (CMEIIEHHYI U
"UcrpaBiIeHHY0'") BApHALIMOHHOI'O psijia, COCTaBIEHHOIO 10 JaHHBIM BapUaHTOB 3a7auu 2.

3ansTue 2 (B KOMIIBIOTEPHOM KJIACCE)

Heab: nate 3HaHUS TOJIOKEHUH H3Yy4aeMOro Kypca M NPHUBUTh HABBIKM NPUMEHEHUS
MaTeMaTHYECKUX METOJIOB peIIeHMs 3aJad, B TOM uucie, B chepe mpodeccuoHambHOMI
JIEATEIIbHOCTH.

1. TToBTOpeHue omnpeeaeHut OCHOBHBIX TMOHATHI TEMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
MPOBEPKA CAMOCTOATEILHON PabOThI MO BHITIOJIHEHHUIO JOMAIITHETO 3aaHHUs.

2. Jlns 3amanHOM BEIOOPKH

1 3]8]17] 6146 [9]5]9]12]17]6 |7 ]8]6|

Ha oom

| 6 |17 8 [15][ 5 |10[13[17] 4 |14 [14|16] 7 [17] 8]




C UCTIOJb30BaHWEM MacTepa (DYHKIMI M TMMaKeTa aHaau3a MOCTPOUTHh BapHALMOHHBIA W
CTaTUCTUYECKUN pAA, CTATUCTUYECKYIO TaONuWIly; WOJUIOH 4YacTOT, KYyMYIATY U
SMIUPUUYECKYIO (YHKIHUIO PACHpPENECNICHUs; HAUTU CPEIHIO apu(PMETHUYECKYI0; MEIUaHy
Me; mony Mo; paucnepcHio; cpeiHee KBaapaTUYECKOe OTKJIOHEHHUe; Kod(hduiueHT
BapHaluu; Ko3GPHUIHEHT aCHMMETPUH U IKCIIECC.

3. Pemuts ¢ ncronp3oBaHueM Mactepa GyHKIHHN 1 makeTa aHanu3a 3anady 8.11 [J12, ¢.285];
Ha 0om pewmuThb 3anauy 8.12 [J12, ¢.285].

OOpazoBaTeibHbICe  TEXHOJIOTMH:  IIPUMEHEHHE  BBIUMCIMTEIBHOW  TEXHUKH €
COOTBETCTBYIOILIMM IIPOrPAMMHBIM 00€CIIeYeHUEM U MYJIbTUMEANIHON anmapaTyphl.

3ansTue 3
Heab: nate 3HAHWSA TOJNOKEHUH HW3y4aeMOro Kypca W TPUBHTH HABBIKM TPUMEHCHUS
MaTeMaTHYECKUX METOJOB PELICHHs 3ajad, B TOM 4Hucie, B cepe npodeccrnoHaTbHON
NEeSITEITBHOCTH.
1. TloBTOpEHME ONMpENEICHN OCHOBHBIX MOHSATHIA TEMbI B ()OPME KOHTPOJIBHOTO ONPOCa U
MPOBEPKA CAMOCTOSTEIILHOM PabOTHI IO BHITIOJIHEHUIO JIOMAIITHETO 33 JaHHUI.
2. B ropoae padoraer N = 30000 uenosek. [Ipu Beibopounom ompoce N = 600 padoTarommx
0Ka3ajoch, uto K =200 13 HUX UMEIOT BbICIIce 0OpazoBanue. Haiitu:

a) BEPOSTHOCTh TOTO, 4YTO JOJS JIIOJCH C BBICIIUM OOpPa30BaHHIO CPEIU BCEX
paboTarumx ropojia OTIMYaeTCsl OT BRIOOPOUYHOIT He Oosee ueMm Ha 10%;

0) TpaHMIBI [IOBEpUTEIBHOIO MHTEpBaJa JJIs YHWCIa pPa0OTAIONIMX C  BBICIIUM
o0Opa3zoBaHueM (JI71s1 JOBEPUTEIbHBIX BEposTHOCTEH, paBHBIX 0,95 1 0,99).

Ha oom peunth 3amauy npu N = 40000, n = 1000, k = 400.

3. Pemnts 3amaum [J12, ¢.327 — 329]:
9.19; 9.23;9.26 Ha dom 9.20; 9.25.

Tema 14. [IpoBepka cTaTHCTHYECKUX THIIOTE3

3anstue 1 (B KOMIIBIOTEPHOM KJI1acce)

Henb: naTte 3HaHUSA NOJIOKEHUM H3Yy4aeMOro Kypca M IPHUBUTb HABBIKM IPUMEHEHUS
MaTeMaTUYeCKNX METOJIOB DPEIICHMs 3ajad, B TOM 4mHcle, B cdepe mpodecCHoHaTbHON
NEeSITETTHHOCTH.

1. TToBTOpeHUe onpeeneHuit OCHOBHBIX MOHATHI TeMbI B ()OpME KOHTPOIBHOTO OMpoca U
IIPOBEPKA CaMOCTOSITENIbHOM paObOTHI 11O BBHIITOJIHEHUIO JJOMAIITHETO 33aHHUS.

2. Pemuth ¢ ucronb3oBaHueM MacTepa QYHKUUN U HAJICTPOMKH «IIaKeT aHalu3a JaHHBIX»
3amaun 10.2; 10.16 [J12, c.343, 375].

OoOpa3oBaTe/ibHbIE  TEXHOJIOTMH:  IPUMEHEHHE  BBIUACIUTEIBHOM  TEXHHKH C
COOTBETCTBYIOIIUM IIPOrPaMMHBIM 00€CTI€YeHHEM U MYJIbTUMEANITHON anmapaTypsl.

3ansaTHE 2 (B KOMIIBIOTEPHOM KJIacCe)



Iennb: nate 3HaHUSA MOJOKEHUH H3y4aeMOro Kypca U IPUBHUTH HABBIKU IPUMEHEHUS
MaTeMaTHYeCKUX METOJOB pPELICHMs 3ajad, B TOM 4HuClIe, B cdepe mpodeccrnoHaabHON
JESATEIIBHOCTH.

1. [ToBTOpEHMNE OMpeNeNeHNI OCHOBHBIX MOHATHI TEMbI B (JOpME KOHTPOJIBLHOTO OIpOca U
MIPOBEPKA CAaMOCTOSITEIILHON paOOTHI IO BBHIMOJIHEHUIO JOMAITHETO 3a1aHUS.
2. PemuTh ¢ MCHONB30BaHUEM MacTepa (GYHKUUN M HAJACTPONKHU «IIaKeT aHaIM3a JaHHBIX)
3a/1a4y:

Ha nByx 3aBomax mo ounctke tormBa (B Muamane m Texace) mpoBeaeHo mo 12
MIPOBEPOK HANMYMSI IPUMeEcei (MI/T) B BBIITYCKA€MOU MPOTYKIUH.

—Haaira

Ha 979 | 985 | 955 | 924 | 890 | 756 | 790 | 850 | 930 | 777 | 790 | 930

Texac | 884 | 723 | 913 | 965 | 875 | 930 [886 | 751 | 785 |810 | 845 | 950

Honaraﬂ, YTO KOJINYCCTBO an/IMeceﬁ (BeC) MMOAYHUHACTCA HOPMAJIbBHOMY 3aKOHY, Ha
YPOBHEC 3HAUUMOCTH O = 0.05 BBISICHHUTB, MOXKHO JIM CUMTATh, YTO KAa4YCCTBO OYHMCTKH
TOILTMBA HA ATUX 3aBojlaX ojAuHaKoBo. Ha YPOBHE 3HAUYUMOCTH O = 0.05 BBISICHUTB BIUSIHHAE
MCCTOIIOJIOKCHUA 3aBOa Ha CPCAHCC 3HAYCHUC BCCA HpHMCCCﬁ.

OOpa3zoBaTe/bHBbIC TEXHOJIOIMHU: IPUMEHEHUE BBIUNCIUTEIbHON TEXHUKH C
COOTBETCTBYIOIIUM IIPOrPaMMHBIM 00€CIIE€YEHUEM U MYJIbTUMEANIHON anmnaparypsl.

Ta0uaua BApMAHTOB KOHTPOJBLHBIX Pa0doT

3aoaua 1 2 3 4 5 6 2
M::op:ua:ﬂma Homepa eapuanmoe 3a0au
1. 11121 |1]1]1
2 2 | 2 | 2| 2| 2| 2|2
3 3 | 3|3 ]3| 3] 3] 3
4 4 | 4 | 4 | 4| 4| 4| 4
5 5| 5|5 | 5| 5] 5|5
6 6 | 6 | 6 | 6|6 |66
! T v v 1|77
8 8 | 8| 8 | 8| 8| 8 | 8
9 9 | 9 [ 9|9 |9 |9 |09
10 10 | 10 | 10 | 10 | 10 | 10 | 10
11. 1| 2|3 | 4] 5 1
12. 2 3 4 5 6 2
13 3 4 5 6 7 3
14, 4 5 6 7 3 4
15. 5 | 6 | 7| 8 | 9 |10] 5




16. 6 9 10 1 6
17. 7 9 10 1 2 7
18. 8 9 10 1 2 3 8
19. 9 10 1 2 3 4 9
20. 10 1 2 3 4 3) 10
21. 1 3 5 7 9 2 1
22. 2 5 7 9 2 4 2
23. 3 7 9 2 4 6 3
24, 4 9 2 4 6 8 4
25. 5 2 4 6 8 10 5
26. 6 4 6 8 10 1 6
27. 7 6 8 10 1 3 7
28. 8 8 10 1 3 5 8
29. 9 10 1 3 5 7 9
30. 10 1 3 5 7 9 10
31. 1 7 8 9 10 1
32. 2 8 9 10 1
KonTpoabHoe 3aganue
3agauya 1. VccnenoBaTh CXOAMMOCTb YHCIOBOTO psJa
Bapmnanr 1 Bapmuanr 6
i 3n® +2n 2 nk3"
~ n*+5n-5 ~ n"
Bapuanr 2 Bapuanr 7
Snf1+ %) n+1)
n=1 n i n
n=1 3n
Bapuanr 3 Bapmuanr 8
i Vn?+7 i 10n
n=1 n5 +12 n=1 12n
Bapuanr 4 BapnaHT 9
> >
= In(n+3) ar} n(3n
Bapmuanr 5 Bapuanr 10




2 1
le Jn® In(n +1)

3anaua 2. UccnenoBath QyHKIIMHA HA SKCTPEMYM
Bapuanr 1
2=xy*(2-x-Y)
Bapmuanr 2

2=xy*(1-x+Y)

2 1
le 2/ne In(n+2)

Bapuanr 6
z=xy’(1-x-Y)
Bapuanr 7

z=xy*(L-2x-Y)

Bapuanr 3 Bapuanr 8
y y
z=e2(x*+vy) z=e2(x’-y)
Bapuanr 4 Bapuant 9
z=e"(y*—2x) z=e"(y*+2x)
Bapuant 5 Bapuant 10
z=xy—In(x+y) z=—xy—In(x-y)

3agaua 3. Haiitu oOiee pemienue auddepeHnnaibHOro ypaBHEeHUs IEPBOTO MOPsIKa

Bapuanr 1 Bapuanr 6
2xyy —y>+x=0 .4
XYy -y y ="y x\Jy
Bapuanr 2 Bapuanr 7
y +¥=xe? Xy -y=y
X
Bapuanr 3 Bapuanr 8
Xy +y== y-y=e
X
Bapuanr 4 Bapuanr 9
Xy =1-x° y —2xy =e*
Bapmuanr 5 Bapuanr 10
YW +x=1 2X°yy +y* =2

3anaua 4. B oqHoM cocyne HaxonsaTcs b1 6enbix n Ui yepHbIx mapoB. Bo Bropom — B2 Genbix u
Y2 yepHbix. bpocatot nBa kyouka. Eciiu cymma 04koB, BBINABIIMX Ha BEPXHUX I'PaHAX, MEHbILIE
10, GepyT 1map U3 MepBOro cocyna, ecyiu donplie Wik papHa 10 — u3 BTOporo.

\ Bapuanrt \ YcaoBue 3a1a4u




Bemayr Oenblii map. KakoBa BeposATHOCTH
Bi1=7;41=6; B2=5; U= T P P
1 9 TOTO, YTO CyMMa OYKOB ObLTa HE MEHBIIIC
107?
Brinyt uepusbiii map. Kakosa
B1=7,U1=6; 52=5; Up= T Iep P
2 9 BEpPOSITHOCTH TOT'0, YTO CyMMa OYKOB
Osbu1a MeHsbIie 107?
BriayT Oeneiii mmrap. KakoBa BepOSITHOCTE
B1=6;Y1=5; B2=7; Us = yr p p
3 9 TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIE
107?
Brinyt uepusbiii map. Kakosa
B1=7;U1=5F:=9; Yz = P P
4 6 BEpPOSITHOCTH TOT'0, YTO CyMMa OYKOB
Obu1a HE MeHbIIe 10?
BriayT uepusii map. Kakosa
b1=5Y:1=6;B52=9; U= yrHep p
5 6 BEPOSATHOCTh TOT'O, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7
Bemyr Oenplii map. KakoBa BeposATHOCTH
b1=54Y:1=9;b2=7; Y= yr p p
6 6 TOTO, YTO CyMMa OYKOB ObLTa MEHbIIIE
107
BriayT uepusiii map. Kakosa
B1=5 U1=7: B2=6; Uz = YT Hep P
7 9 BEPOSITHOCTh TOI'0, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7
BriayT Oenbiii map. Kakosa BepOSITHOCTE
b1=5Y:1=7;b2=9; Y= yr P P
8 6 TOT0, YTO CyMMa OYKOB ObLlIa MEHbIIIE
107
Bremyr Oenplii map. KakoBa BeposATHOCTH
Bi=4;41=8 B2=9; Ur= T P P
9 6 TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIE
107
BriayT uepusiii map. Kakosa
b1=8,U1=4;b2=6; Y= yTHep p
10 9 BEPOSITHOCTh TOT'0, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7

3agaua 5. CnydaiiHasg BenuuMHa X 3a7aHa IJIOTHOCTBIO PACIpeNieiIeHHs] BEPOSITHOCTEH (CM.
rpa¢uk). [Toctpouts rpadgux GyHKIUM pacrpeneneHus BeposITHOCTEH, HAUTH MaTeMaThuyecKoe
0’KMJIAHWE U TUCIIEPCUIO CIIy4YalHON BEJIUYMHBI.

f(X) A
d
> X
a b c
Bapuant a b c d Bapuant a b c d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 1.3 0.5 7 1 2 2.6 0.4
3 0 0.5 1.25 0.5 8 2 2.5 3.3 0.4
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4




5 | 1 | 15 | 22 | o6 | 10 | 3 | 4 | 44 | 06 |

3agauya 6. [IpencraBuTh JaHHYIO BBIOOPKY B BHUJE BapualMOHHOro psaa. [locTpouTs moaurox
Y4aCcTOT, TUCTOTPaMMY H I'paduK SIMIIMPHUECKON (DYHKIUN pacTpeaesICHHs.

Bapuaunr Bbi0opka

1 31 8 |17] 6 |14 | 6 9 5 9 |12 17| 6 l 8 6
65/ 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
6] 1 1 7 3 4 1 3 8 9 |10]12 ] 6 l 2
501 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
60| 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
301 40 | 35 | 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
55/ 50 | 55 | 30 | 60 | 40 | 75 | 80 | 70 | 40 | 80 | 35 |80 | 35 | 75
80| 40 | 35 | 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65|60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 45140 [ 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

Haiitu Moy, Mmenuany, cpeiHee U AUCIIEPCHIO (CMEIICHHYIO U HECMEIIEHHYIO).

OINOO|O B WIN

3amaua 7. Ilepen BeiOOpamMu B ropoje ObLTO ompoineHo N yenoBek. M3 Hux K denoBek oTmanu
MpeANnoYTEeHNE HhIHENTHEMY MApy. Ha kakoe KOJTUYeCTBO TOJI0COB MOXKET PACCUMUTHIBATH MAp Ha
BbIOOpax, ecnu Bcero B ropojae N uzbupareneil (BBIYUCIUTH C JOBEPUTEIBHON BEPOSITHOCTHIO

0.95 1 0.99).

Bapuaut n k N
1 500 200 30000
2 1200 300 80000
3 800 200 100000
4 600 150 50000
5 700 140 90000
6 750 250 60000
7 1500 400 35000
8 900 200 33000
9 500 120 40000
10 1500 800 330000

4.3. OneHo4HbIe CPeACTBA IS NPOMEKYTOYHOM aTTeCTaAllH.
Ilpomesrcymounaa ammecmayus CTYyJEHTOB OCYILECTBISETCS B (hOpME KOHTPOJIBHOU H
9K3aMeHa B COOTBETCTBUU C COJIEPKAHUEM M CTPYKTYPOH AUCHUIUIUHBI (1.5 Tabmuia 4).
KonTponbHas padora, 3aBepiatomiasi 00ydeHue CTy/I€HTOB B IIEPBOM CEMECTPE, MPOBOIUTCS
B IIMCBMEHHOM BHJI€ II0 BapHaHTaM, BKJIIOYAIOIIUM CEMb 33Jad II0 MEPBOMY M BTOPOMY
pasznenam (TeMbl 1 —4 U 5 — 7 COOTBETCTBEHHO).

OKk3aMeH MMPpOBOAUTCH I1O ouneraMm. B 9K3aMEHALlMOHHBIN ouier BXOIAT ABa TCOPECTUYCCKUX
BOIIpOCa W OJHA 3aJladya U3 YHCJIa BKIIOYCHHBIX B IIJIAHBI TIPAKTHYCCKHUX 3aHIATUN WIIHN
KOHTPOJIbHBIC 3aaHUs.

Tpebosanusi Kk YpOBHIO OCB0€HUA  OUCYUNIUHBL — GKAIOUAIOM  3HAHUE  onpeoeseHutl
PACCMAmMpueaemMvlX  NOHAMUU,  NOHUMAHUE  POPMYIUPOBOK U  udell  00KA3amenbCme
UCNONb3YeMbIX MeopeM, 3HaAHUe OOKA3ameNbCme OCHOGHBIX MeopeM, U3Nazaembvlx Hd JeKYUsXx,



V8epeHHoe 6lddeHue MemooaMu peuleHUss 3a0ay, COO0epHCaAuUXcs 68 NIAHAX NPAKMUYECKUX
3aHAMUI.

Ilepedensb 3a1a4 11 KOHTPOJILHOM padoTsel (1 cemecTp)
BapuanTel KOHTpPOJBHBIX PaboT (HOPMUPYIOTCA W3 TMEPeUHsS JeCATH 3ahad MO0 KaKIOMY
paszzienly 1 TeMaM JUCUHUTUIHHBI.

Pa3nes 1. JInneitnas aaredpa c 3j1eMeHTAMH aHAJIMTHYECKON reOMeTpUH
(tembI 1 - 4)

1. Haiitu onpenenurens npoussenenus asyx marpui; det (A-D) u det (A-D™).

-4 1 -1 -4 1 -1
Bapuanr 1 A=l 0 2 3 D=/ 0 2 3
5 -2 1 0 0 4
3 0 1 31 2
Bapuanr 2 A=0 2 -1 D=/0 2 3
5 -2 2 0 0 5
4 0 3 0 1
Bapuant 3 A=0 1 -2 D=0 -2
2 4 1 5 4
1 2 1
0 O
Bapuanr 4 A=|0 1 -2 D=|0
3 4 1 3 -21
6 2 1
70 1
Bapuanr S A=10 2 3 D=|0 5 -2
510 00 1
5 1 -1 8 0 6
Bapuanr 6 A=12 2 D=|{0 3 9
0 -2 1 0 01
3 1 1 9 0 1
Bapuanr 7 A=|0 D=0 3 -2
1 -2 0 00 2
310 00 1
Bapuanr 8 A=/0 2 3 D=|{0 6 -2
2 1 4 59 1
11 2 0o 0 2
Bapuanr 9 A=|3 2 0 D=|0 3 -2
1 0 4 5 -2 1
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2. Haiitu paHr MaTtpuIibl.

-2 0 -1
A= 0 2 3
1 -2 4
BapuanTt 1
2 1 -4
A=|4 2 0
1 -3 4

Bapuanr 3
1 0 2
A=-1 2 3
-3 10

Bapmuanrt 5
-1 2 3
A=|1 4 1
2 03

Bapmuant 7

1 -11
A=l2 -1 3
3 -2 4

Bapuanr 9

3. Pemmts cucremy ypaBHeHM MeToaoM ["aycca.

Bapmuanr 1 Bapuanr 2

2X; — X, + %3 =0 X, +2X, +2X3 =2
X +2X, + X3 =4 3X; — Xy + X3 =-3
3X; — Xy +2X3 =2 2% +2X, —X3 =95
Bapuanr 4 Bapmuanr 5
3X, =X, +2X, =7 2% — X, +2X5 =1
X, +2X, = X; =2

2%, —3X, +5x, =11

Bapuanr 7

Bapmuanr 8

3X + Xy + X3 =2
X, —2Xp +2X3 ==1 (X —3X; +X3 =6

X, —4X, +3X3 =-5

-2 -1 3
A=l 4 2 -6
2 1 -3
Bapuant 2
-1 3 5
A= 2 -6 0
1 -3 -5
Bapuanr 4
0 2 4
A=l3 -1 5
2 0 1
Bapuanrt 6
5 3 -1
A= 0 -6 2
-5 -3 1
Bapuanrt 8
1 2 3
A=|1 4 1
2 0 3

Bapuanr 10

Bapuanr 3
3X; + X, — X3 =3
X; +2Xy — X5 =2
4X, +3X, —2X53 =2
Bapuanr 6
2%, —=3X, +X; =5
X, +4X, =Xy ==3

3X, +2X, + 3%, =1

Bapuanr 9

—4X; +5X, +2X3 =-12



Bapuant 10
—3X; + X, +4X;3 =-5
2X; —6X, —4X; =26
—2%  +9%; =19

4. Haiitn wmatpuiy JIHHEHHOrO TIpeoOpa3oBaHMsA, MEPEBOAALICTO KaXKIbIH BEKTOp X
JBYXMEPHOI'0 JTMHEWHOIO IIPOCTPAHCTBA B BEKTOP Yy 10 CIEAYIOLIEMY AT OPUTMY:

Bapuanr 1. CummeTpuuHOEe OTOOpaKEHHE OTHOCHUTENBHO mpsiMod X1 = 0, a 3arem
1oBopoT Ha 90° 1o yacoBoM CTpeEKe.

Bapuanr 2. CuMMETpUYHOE OTOOpaKEHUE OTHOCUTENBHO mpsimoii X2 = (0, a 3arem
noBOpOT Ha 90° MPOTUB YaCOBOW CTPEJIKH.

Bapuanr 3. CuMMeTpUYHOE OTOOpaKEHUE OTHOCUTENBbHO mpsiMol X1 = 0, a 3arem
CHUMMET-PUYHOE 0TOOpaKEHHE OTHOCUTEIBHO IpsiMoii X2 = 0.

Bapuanr 4. CuMMeTpr4HOE OTOOpaKEHHE OTHOCUTENBHO mpsiMmoii X2 = 0, a 3areMm
CUMMET-PUYHOE OTOOpaKEHHUE OTHOCUTENHHO Ipsimoid X1 = 0.

Bapuanr 5. CumMeTpu4HOE OTOOpaKeHHE OTHOCUTEIBHO Hadajga KOOPAMHAT, a 3aTeM
1oBOpoT Ha 90° MpOTUB 4aCOBOM CTPENKHU.

Bapuanr 6. CuMMeTprYHOE OTOOpa)KEHHME OTHOCUTENBbHO mpsiMoil X2 = 0, a 3areM
CUMMET-PUYHOE OTOOpaKEHNE OTHOCUTEIHHO Havasla KOOpIUHAT.

Bapuanr 7. CummeTpuuHOe OTOOpaKEHHE OTHOCUTEIbHO Hayaja KOOpAMHAT, a 3aTeM
CHUMMET-PUYHOE 0TOOpaKEHHE OTHOCUTENBHO IpsiMoit X1 = 0.

Bapuanr 8. CuMMeTpr4HOE OTOOpaKEHHE OTHOCHUTENBFHO Hadala KOOpAMHAT, a 3aTeM
CHMMET-PUYHOE 0TOOpaKEHHE OTHOCUTEIBHO NpsiMoii X2 = 0.

Bapuanr 9. [ToBopoT no yacoBoii crpenke Ha 90°, a 3aTeM CUMMETPUYHOE OTOOpaKkeHUE
OTHOCHUTEJIBHO npsiMoit X2 = 0.

Bapuanr 10. CuMmMmeTpu4HOEe OTOOpaK€HHE OTHOCHUTENbHO mpsiMoid X1 = 0, a 3arem
1oBopoT Ha 90° MpOTUB 4acOBOM CTPEIIKH.

5. Jlausl Bepumnsl Tpeyroibauka A(X, YY), B(X,,Y,), C(Xs, Ys).

CocTaBUTh ypaBHEHHUSI MeIuaHbl M BBICOTHI TpeyronbHuka ABC, mnpoBeneHHblE U3
BEpIIUHBI A.

A B C
Bapmuanr 1 (3,1) (-13,-11) (-6,-3)
Bapuanr 2 (26,-5) (2,2) (-2,-1)
Bapmuanr 3 (-2,3) (-18,-9) | (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapuanr 5 (5,4) (3,-9) (-12,8)

Bapuanr 6 (14,-2) (11,8) (15,-6)
Bapuant 7 (-21,4) (4,10) (-6,7)
Bapuanr 8 (-3,-4) (8,-7) (16,12)
Bapuant 9 (22,8) (4,14) (-5,9)
Bapuant 10 (-8,-7) (6,16) (-4,-14)

Pa3nen 2. MaremaTnueckuii aHaau3 (TeMsl 5 - 7)




6. Beruncnuthb npenensl GyHKIHiA

Bapuant 1 lim

Bapuanr 2

Bapuanr 3 IimM
Xx—0 3 /XS _ 2X2

Bapuanr 4 IimM
x>0 1—Ccos X
2x+5)"
Bapuant 5 lim
x>o\ 2X+1

7. HaiiTi HeompeieICHHBIN HHTETPaJl.

Bapuant 1 Ix -arctg 2xdx

Bapuanr 2 IX~In 3xdx
Bapuanr 3 J.X2 e " dx
Bapuanr 4 J.COS3 2xdx
Bapuanr 5 .[In22x dx

Bapuant 6 lim(vx* + x+1—vx2 —x)
Bapuant 7 lim L 312
2 x-2 X -8
. A1+2x -3
Bapmuanr 8 lim————
X—4 \/;_2
. sin2x
BapuanTt 9 lim—
P 0 J1+x -1
3
BapuanTt 10 Iing(l—Zx)X
Bapuanr 6 I In(3x +2) dx
2x-1
Bapuanr 7 JX -7 dx
Bapuanr 8 j(x+2)-cos3xdx
Xdx
Bapuanr 9 —
P Ixz +3x—4
Bapuanr 10 Isin33x dx

4.3. OueHO4HbIe cpeacTBa ANA NPOMeXyTO4YHOM aTTecTauun.

1.3.1. ®opmupyeMble KOMIETEHIHHU

Kon HaunmenoBanue Kopx srana HaumenoBanue stamna
KOMIIETEHITH KOMIIETSHIINH OCBOEHUS OCBOGHUSI KOMIIETSHIINH
" KOMITCTCHITHH
YK OC-1 CIIOCOOHOCTH MPUMEHSITh YK OC-1.2 CnocoOHOCTh

KPUTHYECKUN aHAIIN3

UH(POPMALIUU U CUCTEMHBIN

MOAX O/ JITIsl PEIICHHS
npohecCHOHANBHBIX 3a7a4

paccMaTpuBaTh CHUCTEMY
KaK D3JIEMEHT CHCTEMBI
0osiee BBICOKOTO YPOBHSI
(BUIETH CHCTEMY Kak
COBOKYITHOCTb
TTOJICUCTEM).

IlepeyeHb BONPOCOB Uil MOATOTOBKH K 3K3aMeHy (2 cemecTp)

Paspnen 1. JIuneiinas ajaredpa ¢ 3J1eMEHTAMH AaHAJTUTHYECKOH reoMeTpUu

(TtembI 1 - 4)
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OCHOBHBbIE CBEICHUS O MaTPUIIAX.

Onepanuy HaJl MaTpULIAMHU.

Ornpenenureny KBaJApaTHbIX MATPULL.

CBolicTBa onpeneauTeiei.

OO6patHas marpuna.

Panr maTtpuis!.

CucreMa N JIUHEHHBIX YPAaBHEHUM ¢ N MEPEMEHHBIMU.
Meton oOparHoit matpuilsl U hopmynsl Kpamepa.
Meron I'aycca.

. CucTeMbl TMHENHBIX OJHOPOJHBIX YPABHEHUH.

. [IoHATHSI N-MEPHOI0 BEKTOpPa U BEKTOPHOI'O IIPOCTPAHCTBA.

. CKaJsipHO€ U BEKTOPHOE IIPOU3BEICHUE.

. PazmMepHOCTb 1 0a31c BEKTOPHOIO IPOCTPAHCTBA.

. Ilepexox k HOBOMy Ga3ucy.

. EBKIIMI0BO IPOCTPaHCTBO.

. JInneiiHble onepaTopsl.

. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHbIE 3HaUEHUs JIMHEIHOT 0 orepaTopa.
. CucTeMbl KOOpIMHAT.

. [Ipocreiimme 3ana4n aHATMTUYECKON T€OMETPHUU.

. YpaBHEHHE JIMHUN HA IJIOCKOCTH.

. YpaBHEHHE NPSAMOM.

. YcnoBus apaJuIeIbHOCTH U NIEPIEHIUKYISIPHOCTH MIPSAMBIX.
. PaccTosiHue OT TOYKH 10 IPSMOM.

. OKpy’>XHOCTb U 3JUIHUIIC.

. 'mnepbona u mapadoa.

. [lonsipHbIE KOOPAUHATBL.

. [I;mockocTh ¥ IpsiMasi B IPOCTPAHCTBE.

Paznen 2. MatemaTuveckuii anaau3 (temsl 5 - 10)
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[Tonsitue pynkunu. OCHOBHBIE CBOMCTBA U Ki1acCU(UKAIIHS.
[Tpenen pynkuuu. OCHOBHBIE TEOPEMBI O MPEEIAX.
HenpepbIBHOCTD PyHKITUH.

[TonsiTHE TPON3BOAHOM (DYHKIIMH.

OcHoBHBbI€ TpaBuiIa AU epeHIrpoBaHusl.

Juddepenunan GyHkmu.

OcHOBHBIE TeOpeMBbI AU P PepeHIINATBHOI0 HCUUCICHHUS.
IIpaBumno Jlonurans.

Boszpacranue u yOpiBanue QyHKINHN.

. XapakTepHble TOUKH (PYHKIIMIA U XapaKTepHbIE JIMHUU UX I'PadUKOB.
. Obmas cxema uccienoBaHus GyHKIHM U TOCTPOCHUS UX TPAPHUKOB.
. IlonsiTust nepBooOpa3HOI 1 HEONPEEIEHHOTO HHTErpaJa.

. CBoliCcTBa HEONIPEAEIEHHOIO HHTErpaJIa.

. MeTobl MHTErpUpPOBAHUS.

. IloHsiTHE OMIpENENEHHOT0 UHTErpaa.



16. CBoiicTBa ornpeeneHHOro HHTErpaa.

17. OnpeneneHublii HHTETpaAT Kak QyHKIMsA BepxHero npenena. ®opmyna Herorona-
JleliOHMIIA.

18. MeToibl BEIUMCIIEHUS ONPEEICHHOIO HWHTErpaa.

19. I'eomeTpuyeckre NPUIOKEHUS ONPEIETIEHHOIO HHTErpaa.

20. HecoOcTBeHHBIC MHTETPAIIHI.

21. Ilonarue yucnoBoro psaga. OCHOBHBIE CBOWCTBA PAIOB.

22. Tlonstue cxoauMocTH psiga. HeoOXoIuMBbIil Mpu3HaK CXOIUMOCTH PsIia.

23. IIpu3Haku cpaBHEHUS U UCCIICAOBAHUS CXOIMMOCTH PSJIOB C TOJIO0KHUTEIHHBIMH
YJICHAMHU.

24. JlocTaTO4YHbIE TPU3HAKH CXOIUMOCTHU PSAIOB C HEOTPUIIATEILHBIMH YWICHAMH.

25. AGcooTHAs M YCIIOBHASI CXOIUMOCTD 3HAKOTIEPEMEHHBIX PsIoB. [Ipr3HaK cXO0qUMOCTH
JleiiOHMIIa AJ1s 3HAKOUYEPEAYIOIIErocs psa.

26. CreneHHble psibl U UX cBolcTBa. Teopema Abens. Paanyc cXxoauMOCTH CTETIEHHOTO
psna.

27. Panpl Teitnopa u MakinopeHa.

28. IloHaTue QpyHKIIUN HECKOJIBKUX ITEPEMEHHBIX, IPEAe U HENPEPbIBHOCTh (PYHKIUH.

29. YacTHble MPOU3BOIHBIE IEPBOTO MOPSIAKA U MOJHBIN quddepenman GyHKIuu
HECKOJIbKUX NIEPEMEHHBIX.

30. [IponsBoaHas IO HAMPABICHUIO, TPATUCHT (PYHKIINH.

31. DxcTpemMyMBbl (YHKIIMA MHOTHX TIEPEMEHHBIX, HEOOX0AUMOE U IOCTATOYHOE YCIIOBHE
IKCTpEMyMa.

32. YcnoBHBIN 3KCTpeMyM (PYHKITUH JIBYX TepeMEeHHBIX. MeTo MHOKuTenel Jlarpanxa.

33. JIoiinbie nHTETpasbl. CBEJCHHE TBOMHOTO MHTETPaAJIa K TOBTOPHOMY.

34. 'eomerpuueckast HHTEpIpeTalus: JIBOMHOTO UHTErpaa.

35. O6bIkHOBeHHbIE U depeHIaIbHble ypaBHeHUs. OCHOBHbIE OHATHS.

36. [ludgdepennmanbable ypaBHEHHs IEPBOTO MOPSIJIKA C pa3AeSIOIIUMUCS IEPEMEHHBIMU.

37. InddepennuanbHble ypaBHEHUS BTOPOTO MOPSIKA, TOMyCKarOIIUe ITOHWKEHUE MOPSIKA.

38. O611ee perieHne 0HOPOIHOTO JIMHEHHOTOo AU depeHnanIbHOro ypaBHeHUs BTOPOTO
Hopsi/iKa ¢ TOCTOSHHBIMU KO3 (hUITUEeHTaMU.

39. YacTHoe perieHne HeoTHOPOTHOTO JIMHEHHOTO MU (HepeHITHaIEHOTO yPaBHEHHUS
BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 pUlineHTamu.

Pa3znen 3. Teopusi BeposiTHOCTEli M MaTeMaTHYeCKasi CTATHCTHKA
(Temsr 11-14)

1. OcHoBHbIE OHATHUS TEOPUH BeposiTHOCTEN. CitydaiiHble COOBITUS U X KJIacCU(PUKAIUS.

N

BepositHocTh coObITHsA. Kiaccuueckoe, cTaTUCTHUECKOE U TE€OMETPUUECKOE
OIIpEIETICHUS.

JlelicTBUS HaJ COOBITUSMH.

TeopeMsl CII0KEHUS U YMHOKEHHUSI BEPOSATHOCTEN.

3aBHUCHUMBIE U HE3aBUCUMbBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTD.

®opMyia noiaHoU BepossTHOCTU. Teopema baiieca.

IToBTrOopHBIE He3aBUCHUMBIE UcnibITaHuA. Dopmyna bepryiuu. Teopema Ilyaccona.

©~NOo O AW

JlokanbHas 1 MHTErpagbHas Teopembl MyaBpa-Jlannaca.



9. CnydaiiHast BeTMUMHA U €€ 3aKOH pacnpesencHus. JluCKpeTHbIe U HeTpephIBHbIC

CJ'Iy‘IaI\/'IHBIe BCJIMYHHBEI.

10. OcHoBHbIE 3aKOHBI pacIpeieTICHHs CIy4yallHbIX BEJIMYUH: paBHOMEpHOE, bepHyiu,

HyaCCOHa, SKCIIOHCHIUAJIbHOC, HOPMAJIBHOEC.

11. HepaBenctBa MapkoBa u YeOnbIiena.

12. ®ynkuus pacnpeneneHus ciydyailHoi BenuyuHbl. [IMOTHOCTH pacnpeneneHus

HEIPEPBIBHON CIydyallHOM Bean4MHbl. VX cBONCTBA.

13. YwucnoBble XapaKTEpUCTUKH CITyYalHBIX BEJTMUMH: MAaTEMAaTHIECKOE OXKHIaHUE,

JUcrepcusi, CpeHee KBapaTUUeCKOe OTKIIOHEHHUE, UX CBOMCTBA.

14. Mopa, Menuana, kBaHTWIM. HauanbHble U LIGHTPAIbHBIE MOMEHTBI CITy4alHbBIX

BEJIMYHMH.
15.
16.
17.
18.
19.

OO0mue cBeIeHns 0 BBIOOPOYHOM METO/IC.

Bapuaronssie psbl U UX rpaduyeckoe n300paxxeHue.

[TonsiTre 06 oneHke mapaMeTpoB. XapaKTEPUCTHKHU OLICHOK.

HpaB,I[OHOI[O6I/I5I, MCTOJ HAMMCHBIINX KBAJAPaTOB.

UrcnoBbie XapaKTePUCTUKH BBIOOPOUHOTO pacnpeenenus. Mx cBoiicTaa.

MeToabl HaX0XKJICHHUS OLICHOK: METOT MOMCHTOB, METO MaKCUMaJIbHOI'O

20. OteHka reHepaibHOM 1071, TeHEPaTIbHOM CpeIHEeH 1 reHepaTbHOM AUCTICPCHHL.

21. TlonsTue 00 MHTEPBAILHOM OIIEHKE MapaMeTpoB. JloBepHuTenbHas BEPOSTHOCTD U

JIOBEpUTENIbHBIN HHTEpBaL. OObEM BHIOOPKHU.

22.
23.
24,
25.

4.4. MeToanyeckue matepuanbl

[ToHsATHE CTATUCTHYECKOMN TUIIOTE3BI U O0MIAs CXeMa €€ IPOBEPKH.

ITpoBepka rumnores o 3aKOHE paclpeeIeHns BHIOOPKU.
IIpoBepka runore3 00 0THOPOAHOCTH BBIOOPOK.

IIpoBepka runoTes 0 paBeHCTBE CPEIHUX U JUCTIEPCUNA ABYX COBOKYITHOCTEM.

YcHnenHocTh YCBOCHHA OUCHUIUIMHBI XapaKTCPpU3YCTCH KOJUYECTBEHHO-Ka-4YE€CTBEHHOM
OIICHKOM Ha OCHOBE MNPUMCECHCHUA CIICAYIOINNUX OLCHOYHBIX CPCACTB!:

IIkana oueHNBaHHUA

JTan ocBOCHUs! Iloka3aTenb oLleHMBAHUA Kpurepnii Cpencts (meToabI)
KOMIIeTeHI[UH OlLleHUBAHMUS OlleHUBAHUS
YK OC-1.2 OmnuceiBaer  00bekT  kak | CootrHocut cuctembl u | Kontponbhas pabota
CnocobHOCTB BCCTH | DJIeMEHT CHUCTeMBl Ooliee | pa3inuyaeT ux B | YcTHOE
KPHTHICCKHH aHaJIA3 [ BLICOKOI'0 YPOBHH. 3aBUCHUMOCTH OT YPOBHS | coOeceioBaHNE
uHpopMalmu OmnuceiBaeT MHOJICUCTEMEI | CIIOKHOCTH. 3agaun
CHUCTEMBI BBICOKOTO YpOBHs, | Ha3biBaeT Bce cucremsl,
B KOTOPBIC BKJIFOYEH OOBEKT. | B KOTOpPHIE  BCTPOCH
OmnuceiBaeT SMEpHKEHTHBIEC | 00BEKT KaK
CBOICTBA CUCTEM. MOJICUCTEMA.
Touno onpeaeIsier
MECTO o0bekTa B
cucreme Ooiee

BBICOKOT'O YPOBHSI.
Xapakrepusyer




BIASHME OOBEKTa Ha
CUCTEMBI Oonee
BBICOKOT'O YPOBH3I.

5. Meroanyeckue yKa3aHus JJsl 00y4alOUIUXCHA M0 OCBOEHHIO TUCHMILUIMHBI (MO1YJIA)

OneHuBaHue O0OYYaIOIIMXCS B MPOLECCE IMOATAIHOTO OCBOCHHMS WMH KOMIIETEHIUH,
dbopMupyeMbIX JaHHON mucUUIUIMHON. K 3a4éTy HOmyCKaroTCsl CTYICHTHI, BBIOJHUBIINE BCE
TpeOoBaHUs yueOHON MPOrpPaMMBbl, BHIIIOJIHUBIINE B YCTAHOBJICHHbBIE CPOKU BCE BHJIbI 33JaHUI U
paboT, HE UMEIOLIUM 330JPKEHHOCTEN 110 UTOTaM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

[ToaroToBka K 3a4eTy MpeayCMaTPUBACT YCTHOE IOBTOPEHHUE MPOUIECHHOTO Yy4eOHOTO
MaTepuaia 1O JUCHHUIUIMHE (C  HCIOJIb30BAHMEM KOHCIIEKTOB, Y4YEOHBIX IOCOOUH,
JIOTIOJTHATEILHOM JINTEPATypPhI), a TAKKE JIOMOJHUTEIIBHOE KOHCTIEKTUPOBAHUE 3THX UCTOYHUKOB
10 MIEPEYHIO BOIIPOCOB, BBIHOCUMBIX Ha 3a4eT.

3aueT NPUHUMAET JIEKTOp. 3adeT TMPOBOJUTCA B YCTHOW QopmMe 1O BoOmpocam H
po0OJIeMHOI 3a1a4u.

3HaHUsA, YMEHHUS, TEHCTBUS 00YUaIOIIErocsi Ha 3a4eTe OLICHUBAIOTCS KaK «3a4TEHOY» WIIH
«HE3aYTEHOY.

OuennBanme 00y4yawuierocs Ha 3a4yere Mo AUCHUIIHHE

Ouenka Kpurepun ouenku Pe3yabTaThl 00yyeHus
CooTHOCUT CHCTEMBI U Ha YPOBHE 3HAHMM: CUCTEMA, CBOMCTBA
pasinyaer 170:¢ B CUCTEM, KJIaCCU(UKALIUS CUCTEM,
3aBUCHUMOCTH OT YPOBHA CUCTEMHBIN noaxon, MPUHIIUIIBL
CIIOKHOCTH. CHUCTEMHOTO IToAX0a
HasbiBaer Bce cucTempl, | H2 YPOBHE YMEHHI: KPUTEPHATLHO OIICHHBATH
B KOTOpBIE  BCTPOEH uHpopmaiuo
O00BEKT KaK
MIOACUCTEMA.

(GAATCHOY TouHo onpenenser
MECTO o0beKTa B
cucTeMe Oonee
BBICOKOT'O YPOBHS.
Xapakrepusyer

BIUSIHHE 00BEKTA Ha
CHCTEMEI OoJiee
BBICOKOTO YPOBHS.

He cooTHOCHUT cHCTEMEI
U pa3ivyaeT uX B
3aBUCUMOCTH OT YPOBHS
«HE3aYTECHO CJIOKHOCTH.

He Ha3bIBAET BCE
CUCTEMBI, B KOTOpBIE
BCTPOEH OOBEKT Kak




ITOJICHCTEMA.
He Ttouno omnpenenser
MECTO 00BeKTa B
CHCTEME ooinee
BBICOKOT'O YPOBHSI.

He xapaxrepusyer
BIIMsIHUE 00BEKTA Ha
CHCTEMEI OoJiee
BBICOKOTO YPOBHSI.

MeToauuyecKue YKa3aHusd 1J1s Oﬁy‘lalOHI]/IXCﬂ 0 OCBOCHHIO JTUCHMUILJIUMHBI (MO)Iy.]'[ﬂ)

Llenp METOAMYECKUX pPEKOMEHJAUil - 00eCHeYuTh CTYIACHTY ONTHMAJIbHYIO
OpraHu3alMI0 Mpoliecca M3Y4YEHUs AMCLUUIUIMHBI, a TAKXKe BBIIOJHEHUS pPA3JIMYHbIX (OopM
CaMOCTOSITENIbHON PaOOTHI.

CryneHtaM HeOOXOJMMO O3HAaKOMUTBCS: C COJAEp)KaHUEM paboyell IporpaMMel
JTUCHUTUIMHBL, C LEISAMHA M 3aJa4aMi JTUCIHILTAHBI, €€ CBS3SMH C JAPYTUMH AHCUUIUIMHAMHE
00pa30oBaTeIbHOW MHPOrpaMMbl, METOAMYECKUMH pa3padOTKaMU [0 JAaHHOW JAUCLUILIUHE,
UMEIOIUMCsT Ha 00pa30BaTeNIbHOM IMOpTalie M caiTe Kadenpsl, ¢ rpaduKoM KOHCYJIbTAlUH
npenojaBaresneil kadeapsl.

Pexomenoayuu no no02omogKe K 1eKYUOHHBIM 3AHAMUAM (MmeopemuiecKuil Kypc).

W3yuenune QUCHUIUIMHBI TPeOYeT CUCTEMATHYECKOTO U MOCIEI0BATEIbHOTO HAKOIUICHUS
3HAaHUH, CIE0BATEIBHO, MPOMYCKH OTIACIBHBIX TEM HE MO3BOJISIOT TITyOOKO OCBOHMTH MPEIMET.
VIMEHHO MOATOMY KOHTPOJIb HaJl CUCTEMAaTHYeCKOM pabOTOM CTYHEHTOB BCErJa HaXOIUTCS B
[EHTPEe BHUMaHU Kaeapsl.

CryneHraMm HEOOXOIUMO:

- mepel KaXAOH JEeKIUed MpocMaTpuBaTh pPabdOYyl0 MPOTrpaMMy IHCHUIUIMHBI, YTO
IO3BOJIMT CAKOHOMMTb BpEMs Ha 3alMChIBAaHHE TEMbl JIEKIIMH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEepaTyphl;

- Ha OTJENbHbIE JEKIMM HPUHOCUTh COOTBETCTBYIOIIMN Marepuan Ha OyMaXKHBIX
HOCHUTEIISIX, IPEJCTABICHHBIN JIEKTOPOM Ha TOPTaje WM TPUCIAHHBIA Ha <«QIIEKTPOHHBIN
HNOYTOBBIM  SAIMK rpynmb» (Tabmuisl, rpaduxu, cxemsl). JlaHHblii MaTepuan Oyxer
OXapaKTepPHU30BaH, MPOKOMMEHTHUPOBAH, JOMOJIHEH HEMOCPEICTBEHHO Ha JICKIINH;

- Tepea OYepenHOM Jekuued HeoOXOAMMO MPOCMOTPETh IO KOHCHEKTY MaTepual
npenpaymeit aexuuu. I[Ipu 3aTpyAHEeHUsX B BOCHPHUSATHM MaTepuana cliefAyeT oOpaTHTbcA K
OCHOBHBIM JIUTEPATYpHBIM UCTOUYHHKaM. Ecim pazoOparbcs B Marepuaie onsarh He yJaloch, TO
oOpartuTech K JEKTopy (M0 TpauKy ero KOHCYIbTallMil) MM K MpernojaBaTeNio Ha
NPAaKTUYECKHUX 3aHITHSX.

Pexomenoayuu no noo2omogke K npakmuueckum (CeMUHapCKum) 3aHAMUAM.

CryneHnTam crienyer:

- IPUHOCHUTH C COOOI PEeKOMEHOBAHHYIO IPEIO/IaBaTeNIeM JIMTepaTypy K KOHKPETHOMY
3aHATHIO;

- JI0 OYEpPEIHOro MPAaKTHUYECKOTO 3aHATUS 10 PEKOMEHJOBAHHBIM JIUTEPATYPHBIM
HUCTOYHHUKAM TMPOpadOTaTh TEOPETUYECKHH MaTephall, COOTBETCTBYIOIIEH TEMBI 3aHATHUS W
0TpaloTaTh 3a/1aHus, ONpeAeIEHHbIE A TOATOTOBKU K MPAKTUYECKOMY 3aHATHIO;

- TIpH TIOJTOTOBKE K MPAKTUYECKUM 3aHSTHSIM CIEIyeT 00s3aTelbHO HCIIOIB30BaTh HE
TOJIBKO JIEKLMHU, Y4YE€OHYIO JHMTEparypy, HO M HOPMAaTHBHO-IIPABOBBIE AKThl M MaTepUAJIbI
NPaBOTIPUMEHHUTEIBHON MTPAKTHKH;

- TEOPETUYECKU MaTepuall cleyeT COOTHOCUTH C NMPABOBBIMU HOPMAaMH, TaK KaK B HUX
MOTYT OBITh BHECEHBI M3MEHEHHS, JOTIOJTHEHHUS, KOTOpPBIE HE BCErla OTPAXKEHBI B Y4eOHOU
JUTEpaType;



- B Hauaje 3aHATUN 3aJaTh MPENOJABATENI0 BOIPOCH IO MaTEpUaly, BbI3BABILIEMY
3aTpyJHEHHs] B €ro TMOHHMMaHUU U OCBOCHHMM TIpU pEIIEHUWU 3aJad, 3aJaHHbIX I
CaMOCTOSITENIbHOTO PELICHMS;

- B XOJIe MPAaKTHUUYECKOIo 3aHATHs JaBaTh KOHKPETHBIC, YETKHUE OTBETHI IO CYIIECTBY
BOIIPOCOB;

- HA 3aHATUM JIOBOJUTH KaXIyI0 3aJady JI0 OKOHYATEJIBHOIO  pEIICHHUS,
JEMOHCTPUPOBaTh IIOHMMAaHME IPOBEIACHHBIX pPACUETOB (AHAIU30B, CUTYyallUid), B ciydae
3aTpyJHEHHI 00pamarbes K MpernoiaBareio.

Memoouueckue pekomenoauuu no n0020moeKe 00K1aoa.

Opnoit u3 popm camocTosATeNbHONH PabOTHI CTYJAEHTA SIBJISETCS MOATOTOBKA HAay4YHOTO
JIOKJIa/a, Uil OOCYXKICHHS €ro Ha MPAKTUYECKOM (CEMHHApCKOM) 3aHATHUH IO BCEM TEeMaM
Kypca.

Lenp HAy4HOTO OKJIQAA - Pa3BUTHE y CTYJICHTOB HABBIKOB aHAIUTHYECKOH palboThHI ¢
HAyYHOW JIUTEpaTypoil, aHaimu3a JAUCKYCCHOHHBIX HAay4HbIX [O3ULUN, apryMeHTaluu
COOCTBEHHBIX B3MISOB. [loAroTOBKAa HAayudHBIX JOKJIAJ0B TaKK€ pa3BUBAeT TBOPUYECKUMN
MOTEHLIMAJ CTYIEHTOB.

Hayunslii 10KJ1ay TOTOBHTCS IOJX PYKOBOACTBOM IIPENOJABATENsS, KOTOPBIM BEIET
MpaKTHYECKHe (CEMUHAPCKUE) 3aHATHUS.

PekoMenganuu cTyieHTy:

- 1mepea HayalioM paloThl 1O HAMMCAaHUIO HAy4YHOrO [OKJIaJa CorjacoBaTh C
npenojaBaTeyieM TeMy, CTPYKTYpy, JIUTEpaTypy, a TakkKe OOCYIUTbh KIIOUYEBBIE BOIIPOCHI,
KOTOPBIE CIIEIyeT PACKPBITh B JOKIAJE;

- IPEICTaBUTh JIOKJIaJ] HAYyYHOMY PYKOBOJUTEIIO B TUCbMEHHOU (hopme;

- BBICTYIIUTh Ha CEMMHAPCKOM 3aHATHH ¢ 10-MUHYTHOHN Mpe3eHTalueil CBOero Hay4Horo
JIOKJIaJ1a, OTBETUTH HAa BOIIPOCHI CTYIEHTOB IPYIIIBI.

TpebGoBanus:

- K opopmIteHHIO Hay4yHOTO Aokiaza: mpudrt — Times New Roman, pasmep mpudra - 14,
MEXXCTPOUHBIM HMHTEpBal - 1,5, pasmep moneit - 2,5 cM, orcTyn B Hauajie abzama - 1,25 cwm,
(dopMaTupoBaHuE MO LIUPUHE); JUCTHI TOKJIa/Ja CKPEIUIEHbl cKopociiuBareneM. Ha TutyiapsHOM
JMCTE YKa3bIBAa€TCs HaUMEHOBaHHE Y4eOHOro 3aBeleHUs, Ha3BaHME Kadeapbl, HAUMEHOBaHHE
JTUCIUTIIMHEL, TeMa nokiana, ®UO cryaenTa;

- K CTPYKType JIOKJIajJa - OrjaBiieHHe, BBeACHUE (YKa3bIBaeTCsi aKTyalbHOCTb, LENIb U
3a/1a4M), OCHOBHAs YacTh, BHIBOJbI aBTOPA, CHUCOK JUTEpaTypsl (He MeHee 5 mo3uiuii). OobeM
COIJIacOBBIBaeTCsA C IMpenojaaBaresnell. B koHile paOoThl cTaBUTCA Jara €€ BBINOJHEHUS U
MOJIUCH CTYAEHTA, BBIMOJIHUBIIETO padoTy.

Memoouueckue PeKomeHnoauuu no GbINONIHEHUIO PAa3IUYHbIX dopm
CAMOCMOAMENbHBIX OOMAUIHUX 3A0AHUTL.

CamocrosiTenpHas paboTa CTYACHTOB BKJIIOYAET B c€0s BBIMIOJIHEHHE PA3IMYHOTO pojaa
3a/laHuii, KOTOpBhIE OPHEHTHPOBaHBI Ha Ooliee TIIYOOKOE YCBOGHHE MarepHuala H3ydaeMoun
muciuIuinHbl. [To Kakaold TeMe ydeOHOW TUCIMIUIMHBI CTYACHTaM IpeljiaraeTcs NepeueHb
3a/laHui AJI1 CAMOCTOSITENIbHOM paboTHI.

K BbImosHEHHIO 3aMaHUil JUIsI CAMOCTOSITEIbHOW paOOThl MPEIBSABISIOTCS CIEAYIOIINE
TpeOOBaHUS: 3aJaHusl JOJDKHBI HUCIOJHATHCS CAMOCTOSITENIBHO M TMPEACTABIATHCA B
YCTAaHOBJICHHBIH CpPOK, a TaKXe COOTBETCTBOBATh YCTAHOBJICHHBIM TPEOOBAHUSM TIO
0(OPMIICHHUIO.

CryneHram cienyer:

- PYKOBOJICTBOBAThCS TPaIKOM CaMOCTOSTENBHON paboThl, onpeneneHubM PI1JT;

- BBIIIOJHATH BCE IUIAHOBBIC 3aJaHMs, BbIJIaBaeMble IperojaBaTelieM IS
CaMOCTOSITENILHOTO BBITIONHEHUS, W pa30MpaTh Ha CEMHUHapaX M KOHCYJbTAIMSIX HESICHBIE
BOTIPOCHI;



- HCIIONIB30BaTh MPHU TOATOTOBKE METOAMYECKHE pa3paboTku Kadeapbl MO HAMUCAHHUIO
pedepaToB, 3cce, KOHTPOJIBHBIX padoT;

- NPU TOATOTOBKE K TPOMEKYTOYHOMY KOHTPOIIIO TMapaUIeIbHO MPOopadaThIBaTh
COOTBETCTBYIOIIME TEOPETUUECKUE U MPAKTUUECKHUE Pa3/eibl JUCIUIUINHBI, PUKCUPYS HESACHBIC
MOMEHTHI JIJIsl ©X 0OCYKJIEHUS Ha IUIAHOBOW KOHCYJIbTAIIHH.

Memoouueckue pekomenoayuu no padome ¢ 1umepanmypoil.

JIrobast opma camMOCTOSITENEHOW pPAaOOTHI CTyAeHTa (MOATOTOBKA K CEMUHAPCKOMY
3aHATHIO, HAMCAHME ICCE, KOHTPOJIbHON paboThl, JOKIAJa W T.Nl.) HAYMHAETCA C HM3y4YCHHS
COOTBETCTBYIOIIIEH JIUTEPATYPhl KaKk B OMOIIMOTEKE, TaK U JJOMA.

K kaxnoit Teme y4eOHON MNMCHUIUIMHBI MOJAOOpaHa OCHOBHAs U JIOMOJIHUTENIbHAS

JauTeparypa.
OcHoBHast TUTepaTypa - 3T0 yueOHUKU U ydeOHbIe MOCoOusl.
JlononHUTENbHAS JIUTEpaTypa - 3TO MOHOrpaduu, COOPHHUKHM HAyYHBIX TPYAOB,

JKypHAJIbHBIE U Fa3€THBIE CTaThH, Pa3IMYHbIe CIIPABOYHUKHU, SHIIMKIONEANN, THTEPHET PECypCH.

Pexomennanuu crygeHry:

- BBIOpaHHYI0 MOHOTpaduI0 WM CTAThIO 1IeJ1eco00pa3HO BHUMATEIBHO MPOCMOTpETh. B
KHHUTaxX CJEAYyeT O3HAKOMHUTBLCS C OTJIAaBIICHHMEM M HAyYHO-CIPAaBOYHBIM ammapaTroM, MPOYUTATh
aHHOTalWI0 W mnpenuciaoBue. Llemecoobpa3Ho ee MPOIHMCTaTh, PACCMOTPETh HILIIOCTPALUH,
TaONUIBI, JUArpaMMBbl, TPUIOKEHHS. Takoe MOBEPXHOCTHOE O3HAKOMJICHHWE TO3BOJIMT Y3HATh,
KaKHe IJ1aBbl ClIeyeT YNTaTh BHUMATEIbHO, a KAKUE MPOYUTATh OBICTPO;

- B KHHUT€ WJIM )XypHaJIe, MPUHAJJICKAIINE CAMOMY CTYJEHTY, KITFOUEBbIC MO3UIIUU MOYKHO
BBIICTISITh MapKepoM WM JAeNaTh MOMETKH Ha moisix. Ilpu pabore ¢ MHTepHET-HCTOUHUKOM
11eJIeCO00Pa3HO TAKIKE BBIJICISITh BAKHYIO HH(POPMAIIHIO;

- €CIIM KHUTA WK KypHall He SIBISIOTCS COOCTBEHHOCTHIO CTYACHTA, TO IENECO00pa3HO
3alUChIBATh HOMEpA CTPAHMI], KOTOPHIC MIPHUBJICKIN BHUMaHue. [1o3xke crneayer BO3BpaTUTHCS K
HUM, [EpeyuTaTh WIM I[epenucarb HYXHY0 HHpopMmaruio. Duszndyeckoe [EHCTBUE II0
3aIMMCHIBAHUIO TTIOMOTAET MIPOYHO 3aJI0KUTh JIAHHYIO HHPOPMAITHIO B «OaHK MaAMSITH.

Brigensitores cienyromye BUJIbI 3aMKceid pu paboTe ¢ TUTepaTypoid:

KoHncnekT - kpaTkasi cxeMaruueckasi 3almiuch OCHOBHOTO COJEp>KaHUSI HAYYHOU paOOTHI.
[lenpto sBASICTCSl HE MEPEMHCHIBAHWE MPOW3BENEHHUS, a BBISIBICHHUE €ro JIOTHKH, CHUCTEMBI
JIOKa3aTeNIbCTB, OCHOBHBIX BBIBOJIOB. XOPOIIMH KOHCIIEKT JIOJDKEH COYeTaTh IOJIHOTY
U3JI0KEHUS C KPATKOCTBIO.

[utaTta - TOYHOE BOCIPOU3BEACHHME TEKCTAa. 3aKIIIOYaeTcss B KaBBIYKU. TOYHO
YKa3bIBAa€TCs CTpaHUILAa UCTOYHHUKA.

Tesucer - KOHLICHTPUPOBAHHOC HM3JIOKCHHUEC OCHOBHBIX MOJ0KEHUH MMPOYHUTAHHOI'O
MaTepuaia.

AHHOTaNUA - OYEHb KPATKOE U3JI0KEHUE COACPKAHUS POUNTAHHONU padOTHI.

Pestome - Haubosiee oO1IME BBHIBOJIBI U MOJIOKEHUST pabOTHI, €€ KOHLENTyallbHble UTOTH.
3anucy B TOH WIN HHOM opMe HE TOIBKO CIIOCOOCTBYIOT HOHUMAHUIO U YCBOCHHIO M3y4aeMOro
MarepHalia, HO ¥ MOMOTaloT BbIpa0aThIBaTh HABBIKHM SICHOTO M3JI0KEHUS B MUCbMEHHOU (hopme
T€X WJIM UHBIX TEOPETUUYECKUX BOIPOCOB.

BOI’lpOCbl ON1sl CAMOCINOSAMENbHOU NOO20MOBKU K CEMUHRAPCKUM 3AHAMUAM

Pa3nea 1. JInneiinas ajaredpa c 3jieMeHTaMH AaHAJINTHYECKON reOMeTPUH

Tema 1. MaTpuIisl u onpeneauTey.
OCHOBHBIE CBEJICHUS O MaTPHULIAX.
CBo¥iCTBa ONPEACITUTENECH.

Tema 2. CucTeMbl THHEHHBIX YPaBHEHHI.
OcCHOBHBIE IOHATHS U ONPEJIENICHHUS.
CucreMa n TMHEHHBIX YPaBHEHUH C N IEPEMEHHBIMH.



Tema 3. BekTopa Ha MJIOCKOCTH U B IPOCTPAHCTBE.
[ToHsATHA IT - MEPHOT'O BEKTOPA U BEKTOPHOT'O MPOCTPAHCTBA.
Co6cTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO ONepaTopa.

Tema 4. DeMeHTbI aHATUTUYECKON Tr€OMETPHH.
CucreMbl KOOpJIMHAT.
[TnockocTh U npsiMasi B IPOCTPAHCTBE.

Paznen 2. MaremaTnyecKuil aHaJIu3

Tema S. @yHKIIUM OAHON NTEPEMEHHOM.
[Tonatue QpyHKIUH.
HenpepbIBHOCTH QPyHKITHH.

Tema 6. luddepennmanbHoe HCUUCTCHHE.
[TonaTne mpon3BOAHON QYHKIIH.
OOmas cxema uccae10BaHus (QYHKIMHA U IOCTPOEHUS MX Tpa(UKOB.

Tema 7. IHTerpaibHOE HCUUCIICHUE.
[TonsTHs nepBooOpa3HON U HEONPEIETICHHOTO UHTErpaa.
[lonsiTHE OnpeeIeHHOro UHTErpaa.

Tema 8. Psannl.
[TonsiTHE YnCIOBOTO psiaa.
Pansr Makiiopena u Telinopa.

Tema 9. @yHKIIUU HECKOJIBKUX MEPEMEHHBIX.
[ToHsATHS PYHKIIMM HECKONBKUX [TEPEMEHHBIX.
I'eomeTpuyeckas HHTEpIIpeTanus JBOMHOIO UHTETpaa.

Tema 10. [luddepennmanbubie ypaBHEHHUS.
OOmee © 4YacTHble pELIEHUS OOBIKHOBEHHBIX JAHU(p(EepeHLIHANbHBIX  YpPaBHEHUH.
Juddepenunanbable ypaBHEHHsI BTOPOTo MOpsAKa ¢ HOCTOSHHBIMU K03 duumenramu.

Pa3neu 3. Teopusi BeposiTHOCTEH M MAaTEeMAaTHYeCKAs CTATHCTHKA

Tema 11. CnyuaiiHble cCOOBITHS.

OcCHOBHBbIE MIOHATHUS TEOPUH BEPOSITHOCTEH.

TeopeTuko-MHOKECTBEHHAs: TPAKTOBKA OCHOBHBIX IIOHATUH M  aKCHOMaTHYECKOe
IIOCTPOCHHUE TEOPUU BEPOSITHOCTEN.

Tema 12. CnyvaiiHble BeTHYNHBI.
JIMCKpETHBIE U HENPEPBIBHBIE CIIyYaliHbIE BETUYHHbI
HepasenctBa MapkoBa 1 UeOniiesa.

Tema 13. OCHOBBI MATEMATUYECKON CTATUCTHUKH.
3a1a4i U OCHOBHBIE TOHATHS CTATUCTUKH.
UucnoBbie XapaKTEPUCTUKHU BEIOOPOUHOTO PacIipe/IeIeHusI.

Tema 14. [IpoBepka CTaTUCTUYECKUX TUIIOTES.
[IpuHOUI MTPaKTHYECKOW YBEPEHHOCTH.
[TpoBepka rumote3 00 0OTHOPOTHOCTH BHIOOPOK.



6. YueOHas 1uTepatypa u pecypcbl HH(POPMAIHOHHO-TEJIeKOMMYHUKALMOHHOM ceTH
"UHTepHeT", BK/IIOYASA NepeYyeHb YUeOH0-MeTOAUYeCKOro odecnevyeHus JAJs
CAMOCTOSITEJILHOM padoThl 00y4aroIMXCs N0 JUCHHILIMHE (MOLY110)

6.1 OcHoBHas nuTeparypa

1. Bricmias MmaremaTrka JUisi SKOHOMUYECKOro OakanaBpuara: YueOHUK U mpaktukyM / [lox
pen. nmpod. H.III. Kpemepa. — 4-¢ u3a. — M.: "lOpaiit", 2016. — 909 c.

2. H.III. Kpemep Teopuss BeposTHOCTE M MaTeMaTUyecKas CTaTUCTUKA. YUYEOHUK MU
MIPaKTUKYM JIJIS akaJleMuueckoro Oakaimaspuara. — 4-e uzn. — M.: "HOpaiit", 2016. — 514 c.

3. A. M. Ilonos, B. H. CoTHHkOB OKOHOMHKO-MaT€MaTHYE€CKHE METOJBI W MOJEIIH.
Yyeonuk. — 3-¢ uza. — M.: "lOpaiit", 2015. — 346 c.

6.2 lononHuTenbHaa nutepartypa

1. MaremaTrKa i 5KOHOMHUCTOB OT apu(METHKH 10 IKOHOMETPHUKH: 0a30BbIi Kypc / [Ton
pen. mpo¢. H.III. Kpemepa. — 4-e uza., nepepad. u gon. — M.: "FOpaiit", 2016. — 724 c.
2. UccnenoBanue onepanuii B 5koHOMUKe: YueOHoe mocodue st By3oB / Ilon pen. mpod.

H.II. Kpemepa. — 3-e uza., nepepad. u gon. — M.: "FOpaiit", 2013. — 438 c.

6.3 HopmaTuBHbIe NpaBoOBble JOKYMEHTbI

1. "TpynoBoii kogekc poccuiickoit peaepanuu” (TK PD) Ot 30.12.2001 Ne 197-03

2. denepanbHBId TOCYJApCTBEHHBIN 00pa3oBaTeNbHBIM CTaHIAPT BBICIIETO OOpa30BaHHUA IO
cnenuansHoct  38.05.02 TamoxenHoe paeno (ypoBeHb CIELMATUTETa). Y TBEPXKICH
npukazoM MunucrtepcTBa obpa3oBanus u Hayku Poccuiickoit denepanuu ot «17» aBrycra
2015 r. Ne 850 (zapeructpupoBan 9.09.2015 r. Ne 38864).

3. Ilpukaz3  MunucrepctBa  oOpa3oBaHMsl W Hayku  poccuiickoir — Dexnepauuun
(MUHOBPHAYKHM) «O06 yrBepxxnenun Ilopsaka opraHu3alMu W OCYLIECTBICHHS
00pa30oBaTeNbHON JeSTEIbHOCTH 0 00pa30BaTeIbHBIM IIPOrpaMMaM BICILIET0 00pa30BaHMs
— mporpaMM OakajaBpuaTta, MporpaMM CIEHUAIUTETa, IPOrpaMM MarucTpaTypb» oT «19»
nexabpst 2013r. Ne 1367 (3apeructpupoBan 24.02.2014 1. Ne 31402).

4. TIlonoxenue 00 opranuzaumn u ocyumiectBieHun B PAHXul'C oOpa3oBatenbHON
JeSTeNIbHOCTH 10 MporpaMmaM BbICIIEr0o 00pa3oBaHUs — IporpaMmaMm OakanaBpuaTta,
nporpaMMaM CIEHUaIUTeTa, IMporpaMMaM MarucTparypbl. YTBepxkiaeHo IIpukazom
PAHXuI'C ot «14» mas 2014 r. Ne 02-129.

5. TlonoxeHue 0 TEKYyIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTECTAI[MH CTY/I€HTOB
B (henepaabHOM rOCYAapCTBEHHOM OIOKETHOM OOpPa30BaTEbHOM YUPEXKIECHUU BBICILIErO
npodeccuoHaibHOT0 o0Opa3zoBanus «Poccuiickasi axkajemMusi HapOJHOTO XO3MiMCTBA U
rocynapcTBeHHOU ciyxObl nipu IIpesunente Poccuiickoit @enepanum» (¢ u3M. U J1o1. oT 7
utoHs 2013r.). Y1Bepxkaeno IIpukazom PAHXul'C ot «7» utons 2013 r. Ne 01-2694.

6.4 UHTepHeT-pecypcChbl, cripaBo4YHbIe CUCTEMbI

1.  http:/www.gov.ru — cepep opraHoB rocyaapcTBeHHO# BiacTu Poccuiickoit denepannn

2. http:/www.mMuHOOpHAYKH.p) — OpHUIIHATBHBIN callT MuHHCTEpCTBa 00pa3oBa-HUS U HAYKH
Poccuiickoit denepanuu

3. http://lwww.nsu.ru/mmf/tvims/chernova/tv/lec



&

http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
http://www.statsoft.ru
6.  http://www.statistica.ru

o

IHoaHoTEeKCTOBLIE 0A35I JAHHLIX

Hayunas snexkrponnast 6ubnmoreka eLIBRARY.RY.

OnektponHas 6udnuoreka cucrema IPRBOORS.

DnekTpoHHas OMOIMOTEKa 00pa30BaTEIbHBIX U MPOCBETUTEILCKUX u3aanuil «1Q Libraryy.
DnekTpoHHO-0nOmoTevHas cucrema BOOK.ru.

DIIEeKTPOHHO-OMOIMOTEYHAsI cucTeMa Znanium.com usaarenberBa «MTHDPA-My.
DIIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA M3IaTelibeTBa «FOpanTy.

DNeKTPOHHO-OMOIMOTEeYHAsI crcTeMa u3iatenbeTa «J IAHbDby.

NookrwnpE

7. MaTepuanbHO-TeXHU4YecKasi 6a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE

o0ecrnieyeHue U HHGOPMANMOHHBIE CTIPABOYHBIE CHCTEMbI
1. Crenmanu3upoBaHHBIC 3ajJbl JJIS HPOBEJACHUS JIEKUMH W ayAWTOPHU JUIS IPOBEICHHUS
CEMHMHAPCKHX U MPAKTUICCKUX 3aHITUN C UCIIOIB30BaHUEM MYJIbTUMEIUIHOTO 000pYyI0BaHUS U
BO3MOXKHOCTBIO ITPSIMOTO BBIXO/1a B ceTh MIHTEpHET.
2. Cneuuanu3upoBaHHas MeOellb W OpICPEACTBA: ayAUTOPUM M KOMIIBIOTEPHBIE KJIACCHI,
000py/IOBaHHBIC TOCATOYHBIMU MECTAMH.
3. Texumueckue cpenctBa oOydeHus: IlepcoHanbHBIE KOMIBIOTEPBI; KOMIIBIOTEPHBIC
IPOEKTOPHI; 3BYKOBBIE JWHAMHUKH, IIPOTPAMMHBIE CpEACTBa, OOECIEYHBAIOIIME HPOCMOTP
BusieodaitioB B popmarax AVI, MPEG-4, DivX, RMVB, WMV.
4. JluueHsuoHHble 3ekTpoHHBIC pecypesl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).
5. MndopmanmoHHble CripaBOYHbIE U MOUCKOBBIe crcTeMbl «Koncynbrant [lmocy, «I"apaHT».



