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1.IlepedyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILINHE (MOLYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI
(komneTeHMHU odyuarerocs, GopMmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBI)

B pesynaprare wu3yyeHHMs JUCHMIUIMHBI «Bpicmias wmarematuka» y o0Oydarommxcs
bopMupyroTcs cienyromue oouenpoheccuoHaaIbHble KOMIETEHIINH:
CopepxarenpHasi CTPYKTypa KOMIIOHEHTOB KOMITETEHIIUI

HazBanus xomnereHmit YacT KOMIIOHEHTOB
CriocobHOCTh K caMOOpraHu3alnuu v 3HaTh: COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE
camoo6pazoBanuio (OK-7) €CTECTBEHHOHAYYHBIX, MATEMaTUUECKNX 3HAHUU.

VMeTh:UCI0Ab30BaTh MaTEMATUYECKUE METOMBI B
OMOJIOTUU.

Baanern: cTpeMieHHEM K  CaMOPa3BHTHIO,
ITOBEIIIEHHIO CBOEH KBAIH(HUKAIIHH.

CrocoOHOCTh ~ TPUMEHSATH  COBPEMCHHBIE, 3HATh: OCHOBHBIC 3aKOHBI
MeTO/bIl  00pabOTKM, aHalu3a U CHHTE33aeCTECTBEHHOHAYYHBIX AUCHUIUIMH.
MOJICBOM, TIPOU3BOJCTBEHHOW W JIA0OpaTOPHOUW| YMeThb: WCIIOIL30BaTh OCHOBHBIE 3aKOHBI

OHOIOTHYEeCKOU uHbopMaIuu, IIPaBUJIAECTECTBEHHOHAYYHBIX JUCLIMIUIMH B
COCTaBJICHUS] HAYYHO-TEXHHYECKUX ITPOEKTOB HUpOoeCCHOHATBHOMN eATEIbHOCTH.
oTueToB.(ITK-4) Baaners: COBpPEMEHHOU OTEYeCTBEHHOM

mrHbopMaIueit mo mpodrio paboThI

CrocoOHOCTh  HCIIONB30BaTh  OCHOBHBIE| 3HATh: METOJBl TEOPHH BEPOATHOCTEH W
TEeXHUYECKUE CpeAcTBa IOHUCKAa  HAyYHO-MaTeMaTUYECKOW CTaTUCTUKH.
Ouosiornueckoil MHGOpPMaIK, YHHUBEPCAIbHBIE| YMeTh: 0000m1aTh u 00pabaTsIBaTh
MaKeThl MPUKJIIATHBIX KOMIIBIOTEPHBIX|PE3yIbTaThl OMBITOB.
[IporpamMm, CcO3/1aBaThb 0a3pl] Buaagersn: METOAaMHU MaTEMaTHYECKON
PKCIIEPUMEHTAIBHBIX OHOJIOTHYECKUX TaHHBIX,CTATUCTUKH M JUCKPETHOW MaTEMaTHKH.
paboTtath ¢ Ouojormueckod HHpopmauuen B
r106aMbHBIX KOMIBIOTEPHBIX ceTsX..(ITK-8)

2. MecTo AucHMILUINHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe1bHOM NMPOrpaMMbl
Hucnunnuna «Beiciias MareMaTtuka» BXOAUT B 0a30BYI0 4YacTh. 3HAHMS U HABBIKH,
MONlyUYeHHBIE TPU €€ HM3yYeHUH, MO3BOJIAIOT cPopMUpOBaTh y Oyayiiero OakamaBpa yMeHHE
MCIIO0JIH30BaTh MaTEMAaTUUECKHI amnmapar Jyisl peieHus 3a1a4d mpoPecCHOHATIBHON e TeTbHOCTH.
Llenv Oucyunnunbl — pa3BUTHE HABBIKOB MAaTEMaTUYECKOTO MBINUICHHS; HABBIKOB
WCIIOJIb30BaHUSI MAaT€MaTUYECKUX METOJAOB W OCHOB MATEMaTUYECKOTO MOJIEITUPOBAHMS;
MaTeMaTHYeCKON KyIbTyphl y OOYyYaromierocsi, OBIaJ€HHE UM KaK KIACCUYECKHUMH , TaK |
COBPEMEHHBIMU MAaTEMAaTUUYECKUMHU METOJAMH aHAJIN3a 3a/1a4, BOSHUKAIOIIKX B €r0 MPaKTUYECKOU
NEeSTENIbHOCTH, HCIONb30BaTh BO3MOXKHOCTH BBIUMCIMTEIBHOW TEXHUKH, YMETh BBIOHMPAThH
HauOoJsiee TOAXOASAIIME KOMOMHAIIMM WM3BECTHBIX METOJOB, 3HAaTh WX CPaBHUTEIbHBIE
XapaKTEPUCTUKH.
3adauu oucyuniunol:
ObecrieueHre BRICOKOTO YPOBHS (DyHIaMEHTATbHONW MaTeMaTUYECKOM MOATOTOBKH CTY/ICHTOB.
BbIpaOoTku y CTYI€HTOB YMEHUS MPOBOJUTH JIOTUYECKUN M KaYECTBEHHBIN aHAU3 COLUAIbHO-
SKOHOMMYECKUX 3a7au yIpaBICHUS Ha OCHOBE MOCTPOSHUS MaTEeMaTHUECKHUX MoJielei Ha 0aze
Pa3IUYHBIX CPEACTB MH(GOPMAITMOHHOTO 00ECTICUCHHS.
YMeHue HCIMONb30BaTh METOAbl COBPEMEHHOW MaTeMaTHUKH, HEOOXOAMMEBIE Ui PadOTHI IO
BBIOpAHHOM CHIEIUATBHOCTH.
YMeHue criennaiucTa CaMOCTOSITEIBHO MTPOIOJKATh CBO€ MaTeMaTHUECKOe 00pa3oBaHUE.
3. O0beM JUCUHMILIMHBI (MOYJISAA) B 3a4€THBIX eIHHHULAX ¢ YKA3aHUEM KOJN4YeCcTBAa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢



npenoaasareseM (Mo BUJIaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO PadoTy

00y4Jarouuxcs
3.1 3aounas hopma oOydeHHs
Bun yae6HO# paboThI 1 cemectp

OO61ast TpyA0EMKOCTh AUCLMITIINHBI, 324ETHBIX €IMHMII 5
4acoB 180
AynuTopHasi (KOHTAKTHas1) paboTa, 4acoB 44
B T.4. 3aHATUS JIEKIIMOHHOT'O THUIIA 20

3aHTHUSI CEMUHAPCKOTO TUIIA 22
CamocrosiTesibHasi padoTa 00y4aouuxcs, 4acoB 127
KonTpoan 9
Bu mpomexyTodHOW aTTecTaiuu 9K3aMCH




4. Conep:xanue TMCHUILITHHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE 110 TEMaM C YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA AKAleMHUYECKUX YACOB U BH/A0B y4eOHbIX 3aHATHI

4.1 Ilepeuenv pazoenoe OUCUURIUHBL C YKA3AHUEM MPYOOEMKOCHU AYOUMOPHOU
(KOHMaKmHoIt) u camocmoamenbHoi padomel, 6U006 KOHMPONEl U nepeuHs KOMNEemeHyul
OuHo-3a04Has Gopma 0OydeHUs

TpynoeMkocTb, 4acoB o n
HaumenoBanme B TOM YHCJIE Texopl\::?o KOIZII;Z”I[I:}I:LI/I
paszaena BCETO | ayIUTOPHOH | CaMOCTOSTEIBbHO KOHymona i a
paboTHI i paboTHI P
Pazpen 1. Bricmas 37 8 24
matematuka (Yacts 1) TecT K7
1.1.91emeHnTHI CoOecenoBanue IQIK:4
AHAJIUTUYECKON 32 8 24 10 KOHTPOJIbHOM K-8
T€OMETPUHU U JINHEUHOMN pabote
anreopol.
Paspnen 2. Beiciias 106 08 78
maTtematuka (Yactp 2)
2.1.JIuddepennmanpHoe
HCHUCIEHHE (1)yHKLVH/H/I 36 10 26 Teer
OJIHOM ITEPEMEHHOM. OK-7
CobecenoBanme
110 KOHTPOJIbHOMN IK-4

2.2.nTerpaibHOE a6}2)Te I1K-8
UCUUCIIeHUE (PYHKIUH 36 10 26 P
OJIHOM NTEPEMEHHOM.
2.3. luddepennnanbHbie 34 5 26
ypaBHEHUS.
Paznen 3. Boicias Tecr

33 8 25
maremaruka (Yacte 3) CobecenoBanue
3.1.DnemMeHTHI Teopun 33 8 o5 10 KOHTPOJIbHOM IQIEZ
BEPOSITHOCTEN pabote HK:8
KonTpoan 9
Hroro 180 44 127

4.2 Cooepiicanue oucyuniunsl no pazoenam u memam

Pa3zgea 1. Boiciasi matematuka (Yactp 1)

Heab — HAYIUTH OCYIIECTBIATH COOp, aHAIU3 M 00pabOTKY JaHHBIX, HEOOXOIUMBIX ISt
pemenus 3a1ad B cepe AIIK; HayuuThCs MCIONIB30BaTh CUCTEMbI JIMHEMHBIX ypaBHEHUH s
pemienus 3anad B cepe AIIK.

3agaumn: yKperieHHe U paclIMpeHHe 3HAHWN N0 aHAJIUTHYECKON T'€OMETPUHU U JIMHEHHOU
anreope.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

1.1. DneMeHTHI AaHATUTHYECKOH IreOMeTPUM M JIMHEeIHOH| airedpbl.
AHanuTHueckas reOMETpHUsl Ha IUIOCKOCTH U B npocTpaHcTBe. CHCTEMBI KOOPAMHAT HA MPSIMOH,
IJIOCKOCTH W B TpocTpaHcTBe. [IpocTpaHcTBa R u R VYpaBHEHHS TUIOCKOCTH W TMPAMON B
npoctpancTBe. Bektopsl. JIMHEWHbIE onepanuu Haja BEKTOpaMu. MaTpuilbl M OIpPENEIUTENN.
Cuctembl OByX M Tpex JMHEWHbIX ypaBHeHud. IIpaBuno Kpamepa. Cucrema nmHEHHBIX
ypaBHeHuUl ¢ N HeusBecTHbIMU. Meton ["aycca.

Paznen 2. Boiciiast matematuka (Yactsb 2)

Iesb — HAYYUTh OCYILECTBIIATH COOpP, aHAIN3 U 00PabOTKY JaHHBIX, HEOOXOAUMBIX IS
pemenus 3agau B chepe AIIK.




3agaum: yKpelseHHME U paclIMpeHUuEe 3HAaHUM 10 MaTeMAaTUYECKOMY aHaJM3y,
MPUOOPETEHHBIX Ha MPEALIECTBYIOIIEM dTane o0y4yeHus, B 00JIaCTH MHTETPAIbLHOIO UCUHUCTICHUS
(GyHKIMY OHOH epeMEeHHON, YUCIIOBBIC M CTETICHHBIE TEOPHUIO BEPOSTHOCTEH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:
2.1./In¢pdepennuanbHoe HcuncaeHue GyHKIUH OJHOM epeMeHHOM.

Beenenue B Marematuueckuit ananmu3. [lpousBomnas u  guddepenuuan. IlpunoxeHus
npou3BogHOM. O0IIas cxema ucciieI0BaHus PYHKIIMH U IOCTPOCHUS ee rpaduka.

2.2. AuTerpajibHoe MCYHCIeHHe (PYHKIIUM O/THOI TepeMeHHON.

[TepBooOpasnas. HeompeneneHHblii nHTErpai, ero cBoiicTBa. TaOnuia OCHOBHBIX HHTETPAJIOB.
Meroapl uHTEerpupoBaHus. OmnpenencHHblii uHTerpan. Popmyna Hprorona- JleliOnuma, ee
IPUMEHEHHUE [UIsl BBIUMCIICHUS OIPENEICHHBIX MHTErpajsioB. llpuioikeHus ompenesieHHOro
MHTErpaa.

2.3./In¢pdepeHnuanbHbIe ypaBHEHUS.

3amaun, npuBoisAmue K auddepeHnuansHbeM ypaBHeHUAM. [loHATne 00 00leM M 4YacTHOM
pemernu. JuddepeHnmanbaple ypaBHEHUS € pPa3lIeNAONUMUCA NepeMEeHHbIMH. JIMHelHbIe
mubdepennransupie  ypaBHeHHs. [loHsitHe o auddepeHunanbHbIX ypaBHEHUSX — BBICIIHUX
nopsiakoB. Jluneinsle  auddepeHnnanbHble  ypaBHEHHS BTOPOTO MOPSAKA C IMOCTOSHHBIMH
ko3 urmeHTamu.

Pa3nen 3. Boicmias maremaruka (Yacrs 3)

Leab — HAYYUTH OCYIIECTBIATH COOp, aHANU3 U 00pabOTKY MAaHHBIX, HEOOXOIUMBIX IS
pemenus 3agad B chepe AIIK; HayuyuThcs NMPUMEHATH BEPOSTHOCTHBIE METOMABI JJISi PEIICHHS
3amau B chepe AIIK.

3apaum: yKperjieHue ¥ pacuIMpeHre 3HAHUM 110 TEOPUHU BEPOSITHOCTEH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiena:

3.1 D1eMeHTBI TEOPUHU BePOSITHOCTEH.

[Tpenmet Teopun BepositHocTell. Kiaccudukanus coObituii. Anredpa coowsiTuii. Knaccuueckoe u
r€OMETPUYECKOE OIPENICIICHUE BEPOATHOCTH. TeopeMa o monHoi BepositHocTh. Dopmyisl balieca.
Cxema bepuymu. [Ipenenbusie Teopembl Myaspa-Jlamnaca u Ilyaccona. Jluckpernsie u
HEIIPEPBIBHBIC CITy4alHbIE BEUYHHBL. P pacnpenenenus. @yHKus pacupeneacHus, ee
cBoOMcTBAa. MaTeMaTnyeckoe 0KMIaHue U TUCIIEPCUs



4.3 Temamuueckuii n1an no 3a04HOU popme 00yuenusn

Pa3znen 1. Boiciiasi marematuka (Yacrs 1)

KonTakTHas paGOTa oﬁyqammnxcsl C nmpenoaaBaTejieM (SaHHTI/IH JICKIHMOHHOT' O TI/Il'[a)

Tema

Bompocst Tpyno€MKOCTb,
4acoB

1.1.9nemenTsl

aHAJUTUYECKOM TreoOMETpHUU

U JINHEHHOM anreOphl.

1. MaTpuLibl 1 ONpeAeIuTeNH
2. CrucTeMbl TMHEHHBIX YpaBHCHHN 4

KonTakTHas paﬁoTa Oﬁy‘lalOIIII/IXCH C nmpenmoaaBaTejieM (3aHHTI/IH CEMHUHAPCKOI'o TI/Il'[a)

Tema Bun paGotsl TpynoéMKocTh, 4acoB
(MeTo mpOBEICHMS)
1.1.9neMeHThl aHATUTUYECKOM 4
N CemuHap (perieHue
TEOMETPHH U JTUHEHHON
MIPaKTUYECKUX 3aj1a4)
anreopsol.
CamocrositesibHas padora
Tema TpynoéMKOCTb, YacOB Kontpouns
1.1.5neMeHThl aHATUTUYECKON TEOMETPHUH U Tecr
JTUHEWHOW anreOpsl.
24 CobecenoBanue 1o
KOHTPOJIBHOM
pabote

Pa3znen 2. Boiciiasi marematuka (Yacts 2)

KonTakTHas padora o0yuaomuxcs ¢ npenojasareseM (3aHATHS JeKIMOHHOI0 THIIA)

Tema

Bormpocst Tpyno€MKOCTS,
4acoB

2.1. ludpdepenunans
HOE VICUUCIICHHE
GyHKIIUU OJTHOU
IIEPEMEHHOM.

1. Bsgenenwue B aHanM3.
2. [IlpousBomHas, TabiauLa MPOM3BOAHBIX W IpaBUIa
TuddepeHIUPOBaHUS. 4

2.2 VlarerpanpHoe
VCUHCIICHUE
(GyHKIIUN OJHOU
IIEPEMEHHOM.

1. HeonpeneneHHslii mHTETpan. TaliWIla WHTETPAJOB H
IpaBHJIa HHTETPUPOBAHMS.
2. MeToibl UHTETPUPOBAHUSI. 4

2.3. uddepennuans
HBIC YpaBHEHHUSI.

1. Juddepennmanpapie ypaBHEHUS. BUABI 1 METOIBI HX
pemIeHus.

KonTakTHas padoTra 00y4alomuxcsi ¢ npenojgasareseM (3aHATHS CEMHHAPCKOI0 THIIA)

Tema

Bun pabots! (MeTo1 mpoBeEHUS) Tpyno€mMKocCTs,
4acoB

2.1. luddepenumanbaoe

ucuuciaeHne pyHKIUU OHOM

[IEPEMEHHOM.

6
CemuHap (perieHne mpakTHIeCKuX
3a/1ay4)

2.2 VIaTerpanpHO€ NCYUCIEHUE CemuHap (pelneHue NpakTHYeCKUX 6




(GYHKIMH OJTHOM MIEPEMEHHOM.

3a/1a4)

2.3. ludpdepennanpapie Cemunap (pelieHue mpakTHIeCKux 4
YpaBHEHHS. 3az1a4)
CamocTrosiTesbHasi padora
Tema TpynoéMKOCTb, 4acOB KonTpons
2.1. luddepenunanbHoe ucUUCICHnE GYHKIUU Tecr
OJIHOU TIEPEMEHHO. 26 CoOecenoBanue 1o
KOHTPOJIBHOM
2.2 . MlaTerpaibHOE UCYHUCIICHHE (PYHKITUN OTHON 26 pabote
IIEPEMEHHOM.
2.3. luddepeHnnanbHpie ypaBHCHHS. 26

Pa3znen 3. Boiciuasit matemaTuka (Yacrp 3)

KonrakTHasi pa6oTa 00y4arommXxcs ¢ npenogaBareieM (3aHATHS JEKIIMOHHOIO0 THIIA)

Tema Bompocst TpyrnoéMKOCTb,
qaCoB
3.1.D1meMeHTHI TeopuHr 1. OcCHOBHBIC MOHSTHSA, TEOPEMBbI U (POPMYJIBI
BEPOSTHOCTEH TEOPHH BEPOATHOCTEH 4
2. Ciy4daiiHple BEJIMYMHbBI

KonrakTHast paboTa 00y4arommxcs ¢ npenojgaBareieM (3aHATHS CEMHHAPCKOIr0 THIIA)

Tema

Bun pabotsl Tpyno€mMKOCTh, 4acoB

(MeTOoI TPOBEICHHMS )

3.1.25nemMeHThI TEOpUU CemuHap (pernieHue 4
BEPOSATHOCTEN IIPAKTUYECKUX 3a7au4)
CamocrosiTesbHasi padoTa
Tema Tpyno€MKOCTh, 4acoB KonTpons
3.1.DmemMeHThI TEOpUH BEPOSTHOCTEH Tecr
o5 CobecenoBanue no
KOHTPOJIBHON
pabote




5. MeToauyeckne yKazaHus 1Js 00y4YAKOIIUXCS 10 OCBOCHHUIO JUCIUIJIMHBI

OCHOBHBIMU BHJIaMH YYEeOHBIX 3aHSATUH MO ITUCHHUIUIMHE «BpICIIas maTematukay W
OpraHU3alMOHHBIMH (OpMaMU OOY4YEHHS SIBISIOTCS: JIEKIUS, 3aHATHUS CEMUHApPCKOro THIIA,
KOHCYJIbTAIIHSI, CAMOCTOSITEIbHAS paboTa 00yJaroIerocs.

Jlekuus siBiSeTCS OJHUM U3 BaXKHEUIIMX BHUJIOB YUEOHBIX 3aHSITHI M COCTaBISIET OCHOBY
TEOPETUYECKON TMOJATrOTOBKH oOydarommxcsi. Ee 1enp - J1aTh CHCTEMaTU3UPOBAHHBIE OCHOBBI
HAyYHBIX 3HAHUU MO y4eOHON IUCUMILIMHE (MOAYNIO0), aKIEHTHMPOBaB BHHMaHUE Ha Haubosee
CIOXHBIX M VY3JIOBBIX BOmpocax TeMbl. JIeKIUs JOJDKHA CTHUMYJIHMPOBATh  AKTHBHYIO
MO3HABATENIbHYIO JEATENbHOCTh CTYIEHTOB, CIOCOOCTBOBATH (POPMHUPOBAHUIO UX TBOPUYECKOTO
MBIIUTICHHS. [[JIsl 9T€HUsST OTAENBHBIX JEKIUHA MOTYT MPUTJIAIATHECS BEAYIINE YUEHBIC U3 JPYTUX
00pa30BaTeNbHbIX, HAYYHBIX YUPEKACHUN, CICIIMATUCTBI U3 YUPEIKICHHI.

3aHATHS CEMUHAPCKOrO TUNA — BUJ YY€OHOTO 3aHATHS, Ha KOTOPOM OOyYarolIUecs IOJ
PYKOBOJICTBOM TPEIOIaBaTeNs BBHIIOIHSIOT OMPe/IeJICHHbIE COOTBETCTBEHHO C(OPMYINPOBAHHbIE
3a/1auM C LIEJIbI0 YCBOCHUS HAYYHO-TEOPETUYECKUX MOJIOKEHUN Y4eOHONU AUCIUIUIMHBI (MOYJIfA),
NpUOOpEeTeHUs] YMEHUH M HaBBIKOB MX MPAKTHUYECKOrO MPUMEHEHUS, OIbITa TBOPYECKOU
JESITCIIbHOCTH, OBJIAJICHUS COBPEMEHHBIMH METOJIAMHU TPAKTHUYECKOH pabOThl, B TOM YHCIE C
MPUMEHEHUEM TEXHUYECKUX CPE/ICTB.

3aHATHS CEMHUHApPCKOTO0 THIIA MOTYT MPOBOAWTHCS B (OpPME TPEHUPOBOK, PEHICHHIMA
MPAKTUYECKUX 3a/1ay, KOMIBIOTEPHBIX MPAKTHKYMOB, T'PYIIOBBIX IMPOEKTOB, MAacTEP-KJIacCOB,
JICJIOBBIX U POJICBBIX UTP U T. II.

3aHATHS CEMHUHAPCKOTO THUIA MPOBOAATCA B ayAUTOPHUSIX WM B YU4eOHBIX 1a00paTOpHsX,
OCHAIIICHHBIX HEOOXOMUMBIMA TEXHHUYCCKHMMH CpPEACTBAMH OOYYEHUS, BBIYACIUTEIHLHOM
TEXHHUKOM.

Koncynpramuss — BuJI Y4eOHOTO 3aHATHS, HAa KOTOPOM OOYYArOIIMKCS TIOMy4aeT OT
IpernoaaBaTelisi OTBEThl Ha KOHKPETHBIE BOIMPOCHI UM OOBSICHEHUS OTAEIBHBIX TEOPETUYECKUX
MIOJIOKEHUH M VX TIPAKTHYECKOTO MCIIOIh30BaHusI. KOHCYIIbTaIMK IPOBOASTCS PETYIISPHO U HOCST
KaK MHIMBUIYaJdbHBIA, TaKk M TpynmoBoil xapaktep. OCHOBHas 3agadya TPYHIOBOTO
KOHCYJIFTUPOBAHHS — MOJAPOOHOE MO0 yriryOJIeHHOE PacCMOTPEHHE BOIPOCOB TEOPETUUECKOTO
Kypca, OCBOCHHE KOTOPBIX, KaK MPaBUJIO, BBI3BIBACT 3aTpyAHEHHE Yy 4acTu obOydarommuxcs. [lo
JKEaHUI0 00YYalolMXCsi BO3MOXHO BBIHECEHHE Ha OOCYXKIEHWE IOMOJIHUTEIHHBIX BOIPOCOB,
BBI3BIBAIOIINX Y HUX OCOOBI HMHTEpec, KOTOPhIE HE MOJYYMUIIM JOCTATOYHOTO OCBEIIECHUS B
JIEKIITMOHHOM KYypCe.

W3ydyeHue OTHAENbHBIX TEM TUCIUIUIMHBI BHEAYJIUTOPHO SIBISETCS OIHUM U3 BHJOB
CaMOCTOSITEIbHON pabOThI M PEKOMEHIYETCS JJISI CTYJECHTOB 3a09HOT0 O0yUEHUS.

CTyneHThl 0YHO-3a04YHOTO O0yUEHUS U3Yy4aloT TEMBI 110 YKa3aHUIO MpernoaaBaress JIu0o mno
COOCTBEHHOW WHUIIMATHBE B CIIyYasx JIOMYIICHHBIX UMH HEOOOCHOBAHHBIX IMPOITYCKOB 3aHSITHIA
WIM B IEnIx Oosee yriayOJIeHHOW MpopabOTKU ONpeAeNnEHHBIX TeM, BBI3BIBAIOIINX HAay4HO-
M CCJIEIOBATEIbCKUN HHTEPEC 00yUaroerocs.

KoHnTponp ycmeBaeMOCTH M KayecTBa MOATOTOBKH OOYYAIOIIMXCS MOApa3Jeisercs Ha
TEKYIIHA KOHTPOJIb U MTPOMEKYTOUHYIO aTTECTAITHUIO.

Texymuit KOHTPONb MpeAHA3HAUEH JJIs MPOBEPKHU XOJa M KauyecTBa YCBOCHHUS y4eOHOTO
MaTepuaia, CTUMYJIUPOBAHUS yu4eOHOM pabOoThl 00YJarONIUXCsl U COBEPIICHCTBOBAHUS METOIUKHU
npoBefeHUs 3aHATHH. OH TPOBOAMTCA B XOAE BCEX BHUAOB YUeOHBIX 3aHATHH B (opme,
MPETyCMOTPEHHON TEMAaTHYECKUM TUTAHOM.

[IpoMexyTouHass aTTecTalysi YCIHEBAEMOCTH M KauyecTBa TMOJTOTOBKM OOydYarOIIUXCs
npeIHa3HaueHa IS OIPEICICHHS CTENCHH JIOCTYKCHHS YUCOHBIX IEelNed MO0 JUCIUIUIMHE U
npoBOAKTCA B (hopMe HK3aMeHa.

OOyuarommecsi TOTOBATCS K MPOMEKYTOUYHOM aTTECTAIlMU camMocToATeNnbHO. [lomroroBka
3aKJTF0YAeTCs B M3yUYEHUU MPOTPAMMHOTO MaTepuala TUCIHUIUIMHBI ¢ UCIOIB30BAHUEM JIMYHBIX
3amuced, CHIETaHHBIX B pabo4Mx TEeTpajsX, W PEKOMEHIOBAHHOW B TIpOIecCe H3YUCHUS
TUCIUTLIAHBI TUTEPATYPHI.



6. Ilepeyenn y4eOHO-MeTOAMYECKOT0 O0ecnieYeHusI N0 JUCHUILIHHE (MOLYI10).

1. «Bpicmias maremaruka. MeToaudeckue yKa3aHMsl 110 M3YYEHUIO AMCLUILIIMHBI M 3a-
JaHUs A1 KOHTPOJIBHOM pPaboThl CTyAeHTaM 1, 2 KypcOB IO HAIpaBJIEHUSM MOJrO-TOBKU
OaxanaBpoB 06.03.01 — «buonorus», PI'’A3Y, 2016 r. (aBrop: mou. Jlsrukun B.H., ct. mpermn.
Kanutonosa B.A.).

2. Jlerukua B.H.Ananutuueckass reomerpusi; BekropHas anreOpa; Jluneitnas an-rebpa:
VYueb. nocodue. /B.H. JIprukun, B.A. Kanuronosa.—M.: ®I'EOY BIIO PI'A3Y, 2014.

3. JIprukun B.H. Jlekuuu ¥ mpakTU4ecKue 3aHATHH 110 BBICHIEH MaTeMaTuke: YdeOHoe
nocobue it By30B./B.H. JIsrukun, B.A. Kanutonora, A.A. Myxanoa.-M.:»IIpongo», 2017.

7. OeHOYHbIE MaTEePHUAJIbI.
OLIGHO‘-IHBIG MaTepI/IaJIBI B BHIC (I)OHI[a OLICHOYHBIX CpCI[CTB 10 JOUCHUILIIMHE ((BLICIJ_IaSI
MaTeMaTHKa MPEJCTaBICHbI B MPUIIOKEHUH A K pabodvel mporpaMMe JTUCIUTIIAHEI.

8. IlepeyeHb OCHOBHOI U OMOJTHUTEIbHOH Y4eOHOM JIUTEPATYPbI, HEOOXOAUMOI /1151
OCBOCHMS AMCUUILIMHBI (MOAYJIsI).
OcHnoenasa numepamypa:

1. Beicmas marematuka. Juddepennuanbapie ypaBHeHus : ydeOHoe mocobue / C. A.
Myxanos, B. B. bputsuna , I'. I1. KontoxoBa , A. A. Myxanosa. — Mockaa : IIponzo, 2017. — 120
c. — TekcT: anexTpoHHEBIH // DnekTpoHHO-OMOIMoTeYHast cuctema "Agrilib": caiit. — bamammxa,
2012. — URL: http://ebs.rgazu.ru/index.php?q=system/files/Differen_yravneniy.pdf(mzata obparie-
Hus: 01.07.2019). — Pexxum noctyma: st 3aperucTpup. moJIb30BaTENICH.

2. MyxaHoBa, A. A. 3aJauHUK-TIPAKTUKYM IO TEOPHM BEpPOATHOCTEH : ydeOHOe
nocoone / A. A. Myxanoa, C. A. MyxanoB. — Mockga : Ilepo, 2019. — 124 c¢. — Tekcrt:
ANEKTPOHHBINA // DneKTpoHHO-OmbnuoteuHas cuctema "Agrilib": caiit. — bama-mmxa, 2012. —
URL: http://ebs.rgazu.ru/index.php?q=system/files/%2BBlok.PDF (ma-Ta oOpareHus:
01.07.2019). — Pesxum qocTyma: s 3aperucTpUp. MOJIb30BaTEICH.

3. JIerukun, B. H. Bricmias marematuka / B. H. JIemukun. Yue0. mocoOme. — MockBsa:
PI'A3Y, 2011.-330 c.

4. Jlerukun, B. H. MaremaTtuueckuii aHanu3 B 3aJja4ax U yOpaKHEHUX : yue0. mocodue /
B. H. JIprukmn, B. A. Kanmuronosa. — Mocksa: ®I'BOY BIIO PI'A3Y, 2013. - 262 c.

5. JIptukun, B. H. Jlexuuu u npakTudeckue 3aHATUS 10 BbICIIEH MaTeMaTHKE : yueOHOe
noco6ue amns By30B / B. H. JIbukun, B. A. KanutonoBa, A. A. Myxanoga.- [Iponmo, 2017. — Y.1.
- 251c. - ISBN 9785990994584.

6. JIsrukun, B. H. Ananutndeckas reometpusi; BekropHas anreOpa; Jlunelinas anreOpa:
yue0. mocodwue. / B. H. JIstukun, B.A. Kanutonoa.— Mockgsa : ®I'bOY BIIO PT'A3Y, 2014.-151
c.

/Jlonoanumenshasn numepamypa:

1. I'mypman, B. E. Teopus BeposiTHOCTEH U MaTeMaTH4ecKasi CTaTUCTUKA: yuel. moco-oue
tst 6akanaspos / B. E. 'mypman. — 12 — e u3a. — M: IOpaiit: Beicr. mik., 2012.

2. JIerukun B.H. Bricias maremaTtuka B 3aiayax : y4e6. mocodbue. / B.H. JIpra-kun. — M.:
PT'A3Y, 2009. — 295 c.

9. CoBpemeHHBbIe POo¢ecCHOHATbHBIE 0a3bl JAHHBIX

1. http://window.edu.ru/ - Hudopmanmonnas cucrema «EnuHOe OKHO J0CTyma K
00pa3oBaTEeILHBIM PECypcam.

2. http://fcior.edu.ru/ - ®enepanbHblii HEHTp HHPOPMAIMOHHO-00PA30BATEIBHBIX
pecypcos.

3. http://school-collection.edu.ru/ - Enunas kosiekims nudpoBbix 00pa3oBaTeIbHBIX
pecypcos.

4. https://cyberleninka.ru/ - nayuHast snekTpoHHas OMOIMOTEKAa OTKPBITOTO JAOCTYIA
(Open Access).
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http://window.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://cyberleninka.ru/

5. https://www.specagro.ru/ - o¢unHanbHeli caiT MMHHUCTEPCTBA  CEIBCKOTO
xo3siicTBa Poccuiickoit denepanuu.

10. UndopmanuoHHbIe CIIPABOYHbIE CHCTEMbI
1. NudopmanmonHo-cripaBounas cucrema «I["apan». — URL: https://www.garant.ru/
2. Nudopmanmonno-cnpaBounass cucremMa «Koncynmprant IDImoc». —  URL:
http://www.consultant.ru/

11. KoMnieKT JIUIIEH3MOHHOT0 MPOTPAMMHOI0 00ecredeHus

Microsoft Office (Access, Excel, PowerPoint, Word u 1. 1), OpenOffice, JlroHukc
(becrutaTHoe TporpaMMHOE OOECHEYeHHe IUPOKOro Kjacca), CHUCTeMa JAUCTAHIIMOHHOTO
obyueruss Moodle (www.edu.rgazu.ru), Beounap (Adobe Connect v.8, Zomm, Google Meet,
Skype, Mupanonuc), nporpaMMHOe OOecliedeHne 3JIEKTPOHHOTO pecypca caifra, Biimouyas DbC
AgriLib u Buacoxanan PI'A3Y(http://www.youtube.com/rgazu), HHHOBAIIMOHHYIO CHCTEMY
TECTUPOBAHUS, CHCTEMa 3JIEKTPOHHOTO JOKyMeHToobopoTa «GS-Bemomoctu», aHTHBHpPYCHOE
nporpammuoe obecriedenue Dr. WEB Desktop Security Suite.
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[Ipunoxenne A
MuUHHCTEPCTBO CeJILCKOro xo3siiictBa Poccuiickoii @egepanun
denepajbHOE TOCYIaPCTBEHHOE OI0IKeTHOE 00pa30BaTe/ibHOE YUpeKIeHue

BbICILIET0 00pa30BaHuUs
«Poccuiickuii rocy1apcTBeHHbI arpapHbIi 3204YHbIH YHUBEPCUTET)

@DoH/1 OLIEHOYHBIX CPEICTB ISl IPOBeAeHHs TEKYIEr0o KOHTPOJISA M IPOMeKYTOYHOI
aTrecTalMy 00y4yaloImuXxcs Mo JMcHUIJINHe « Bpiciasi MaTeMaTHKa

Hanpasnenne noarorosku 06.03.01 — buosnorus
Hampasnennocts (mpo¢uib) nporpaMMbel broskosiorust 1 0XoToBeieHUE
KBanudukanus Oakanasp

®dopma 00yueHUsT OYHO-3a04HAas

bamammxa 2020
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1.0nucanue noxka3arteseil 1 KpuTepreB OLeHUBAHUSA C)OPMHUPOBAHHOCTH KOMIIETeHIIHI

Kon u [TokazaTenu onieHUBaHUS
Kpurepuu ocBoenust [Tponemypst
HAUMEHOBAHUE c(hOpMUPOBAHHOCTH
KOMIIETEHIINN . OLICHUBAHUS
KOMIICTCHIIUN KOMIICTCHIIHN
CrniocoOHOCTB K 3HaeT: COBPEMEHHYIO
caMOopranusaliy u KapTUHY MUpa Ha OCHOBE
caMo0bpa3oBaHHIO €CTECTBEHHOHAYYHBIX, T
- ) THPOBAHU
(OK-7) MaTeMaTUYECKUX 3HAHUU. CCTHPOBAHHC
., VYerHbIl onpoc
IToporoshslii YMmeeT: UCIIONB30BATH
Brinonnenune
(YAOBJIETBOPHUTEJIBHO) | MATEMATUYECKUE METO/IBI B
MPAKTHYECKOTO
OMOJIOTHH.
3aaHus
Baageer: crpemieHueMm K
CaMOpPA3BUTHIO, MOBBILICHUIO
cBOeH KBanupukanuy.
3HaeT TBep/A0: COBPEMEHHYIO
KapTUHY MHpa Ha OCHOBE
€CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX 3HAHUU.
TectupoBanue
Ymeer YBepPeHHO: .
o YcerHblii onpoc
IIpoaBuHYTHIM HCII0JIB30BAaTh
Brinmonnenune
(xopo1o) MaTeMaTUYeCcKHue METOAbl B
NPaKTUYECKOTO
OMOJIOTUH.
3aaHus
Baaneer YBEPEHHO:
CTPEMIIEHHEM K
CaMOpPa3BUTHIO, ITOBBIIIECHUIO
CBOEH KBaMH(HUKAIIH.
CdopmupoBasuieecsi
cHucTeMaTH4YecKoe 3HaHMe:
CoBpeMEHHOH KapTHUHBI MUpa
Ha OCHOBE
€CTECTBEHHOHAYYHBIX,
MaTeMaTUYeCKUX 3HaHUH.
TectupoBanue
Cdopmuposaseecst .
. VYceTHbII onpoc
Boicokuii CHCTEeMaTH4YeCKoe YyMeHue:
Brinonnenune
(oTIM4YHO) HCTIOJIB30BaTh
MIPAKTHYECKOTO
MaTeMaTUYECKUE METOAbl B
3aaHus
OHMOIOTHH.
Cdopmuposaseecst
cHCTeMaTH4YeCKoe BJIa/IeHHe:
CTPEMIICHHEM K
CaMOpPa3BUTHIO, ITOBBILIECHUIO
CBOEH KBaIH(HUKAIIH.
CrnocoGHOCTh 3HaeT: OCHOBHBIE 3aKOHBI
MIPUMEHSATH €CTECTBEHHOHAYYHBIX TecTupoBaHue
COBpPEMEHHBIE JUACLIUIINH. VCTHBIH onpoc
MeTObl 00paboOTKH, ‘YMeer: UCIIOJIB30BaTh BBIIIOJIHEHUE
aHaJIM3a U CUHTE3a IMoporoserii OCHOBHBIE 3aKOHBI KOHTPOJIBHOM
MMOJICBOM, (YAOBJIECTBOPHUTENbHO) | ECTECTBEHHOHAYUYHBIX paboThl,
MPOU3BOJACTBEHHOMN JUCLUILIMH B Beinonnenue
1 1abopaTopHOM po¢eCCHOHATBHON NPaKTUIECKOTO
OHOJIOTHYECKON AesITCIbHOCTH. 3alaHusA
nHpopmManuy, Baaneer: coBpemeHHOM
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MpaBuiIa OTEYECTBEHHOM
COCTaBJICHUS uHpopmanueit no npoduio
Hay4HO- paboThI
TEXHUYECKUX 3HaeT TBepHO: OCHOBHBIC
IIPOEKTOB U 3aKOHBI
oTyeToB.(I[1K-4) €CTECTBEHHOHAYYHBIX
AVCLUIIINH. TectupoBanue
YMmeer YBEPEHHO: | VY CTHBIN OpoC
HCIIOJIB30BaTh OCHOBHBIC BBITIOJIHEHUE
. 3aKOHBI KOHTPOJIBHOU
IpoaBunyTHIi
(xopomo) €CTECTBEHHOHAYYHBIX paboThI,
JOUCIMUILIINH B Brimonnenue
podecCHoHATBLHOM MPAKTHYECKOTO
JIeATEIbHOCTH. 3a/laHus
Bianeer yBepeHHO:
COBPEMEHHOM OTEYECTBEHHOMN
nHpopManuel 1mo npoduIto
paboThHI
CdopmupoBasuieecst
CHCTeMaTH4YeCKoe 3HAHHe:
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX
JACHUTLIINH.
CdopmupoBasiueecst TectupoBanue
CHCTEeMAaTH4YE€CKOe YMCHHUE: VY CTHBIU OIIpOC
UCII0JIb30BATh OCHOBHBIE |  BBINOJHEHNE
Boicokuid 3aKOHBI KOHTPOJLHOU
(oTIMYHO) €CTECTBEHHOHAYYHbIX paboThl,
JTCHUTLITAH B | Brimonnenue
npodeccuoHanbHOMI IPAaKTHYECKOTO
JCATCIIBHOCTH. 3alaHuA
CdopmupoBasuieecst
CHCTeMaTH4YeCKoe BJIaJeHue:
COBPEMEHHOM OTEYECTBEHHOMN
uH(popManrei no npoduiIo
paloThI
Crnioco6HOCTH 3HaeT: METO/bI TEOPUU
HCII0JIb30BaTh BEPOSITHOCTEN U TecTHpoBaHHe
OCHOBHBIC MaTEeMaTHUYICCKOU VY CTHBIU OITpoC
TEXHUYECKHE CTaTUCTHUKH. BBITIOJIHEHHE
CpelcTBa Moucka Ioporoswlii ¥Ymeer: 06001maTe u KOHTPOJIbHOM
Hay4HO- (Y10BJIeTBOPUTEJIBbHO) | 00pabaThIBaTh pe3yIbTaThl paboThl,
OMOJIOTHYECKOi OIIBITOB. Beinonuenune
uH(popManuy, Baapeer: metonamu HPaKTHIECKOro
YHUBEpCAIbHbIE MaTeMaTUYECKON CTaTUCTUKHU 3azanuA
MaKEThl MPUKIIATHBIX U JTUCKPETHON MaTeMaTUKH.
KOMITHIOTEPHBIX 3HaeT TBepAO: METO/IbI TectupoBanue
Hporpamm, TEOPUHU BEPOSITHOCTEN U VYcTHbll onpoc
co3aaBaTthb 0asnl HpOIIBI/IHyTLlﬁ MaTeMaTUu4eCKon BLIHOHHGHI/IG\:'
JKCIIEPUMEHTAIIBHBIX (xopomo) CTaTUCTHUKH. KOHTPOJIbHOU
OMONOTHYECKUX VYMeer yBepeHHo: 06001maTh paborsr,
JaHHBIX, paboTaTh ¢ 1 00pabaThIBaTh Pe3yIbTATHI Bbinonnenne
NPAaKTUIECKOTO
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OMOJIOTHYECKOU OTIBITOB. 3a/1aHus
uHpopmanue B Buajeer yBepeHHo:
I00ATBHBIX METOJIaMH MaTeMaTHYECKOU
KOMITBIOTEPHBIX CTaTUCTUKH U JUCKPETHOU
cetsax.(IIK-8) MaTEeMaTHKH.
CdopmupoBaBmieecst
CHCTEeMATHYeCKOoe 3HAHME:
METOJI0OB TEOPUU
BEPOSATHOCTEN U
MaTeMaTHYECKOH TeCTHPUOBaHHe
YcTHBIN onpoc
CTaTUCTHUKH.
BBITIOJTHEHHUE
N CdopmupoBaBmieecst o
Boicokuii KOHTPOJBLHOU
CHCTEeMAaTHYeCKOe YMeHHe:
(OT/IMYHO) paboThI,
0000maTe 1 00pabaTrBaTh
Brimonnenue
IéesynLTaTLI OTIBITOB. IPAKTHYECKOTO
¢popMupoBaseecs 3a1aHHA
CHCTEeMATHYEeCKOe BJIaJIeHHE:
METOAaMH MaTeMaTHYECKOM
CTaTUCTUKH U JTUCKPETHOU
MaTeMaTHKH.

2. Onucanue MIKAJ OIICHUBAHUS

2.1 Illlkana oyenusanus na ymane mexKyuie2o KOHmMpons

TexHomnorus Oreyrersue Toporoseiii IIponBuHyTHII .
O — YCBOGHUS (HI/I)i(e (YIOBIETBOPUTENHHO (xopormo) Bricokwii (oTamaHO)
TOPOTOBOT0) )
YcrHblit B orBerax OtBetnl oTpaxator | Hemoctatouno AKTUBHOE y4yacTue
orpoc Oo0HapyXHBAIOTC | B MOJTHOE B
sl CYLLIECTBEHHBIE | LIEJIOM IIOHUMAaHUE | PACKpPBITHE 00CYKIeHUU
po0Oeibl B M3y4aeMOi TEMBI, HEKOTOPBIX npobuem,
3HAHUSX 3HaHUE BOIIPOCOB TEMBI, BBIHECEHHBIX 10
OCHOBHBIX coaepKaHus JIOITYCKaIOTCs TEMaTUKE 3aHATHUA,
MOJIOKEHUN OCHOBHBIX HE3HAYUTEIIbHBIE | CAMOCTOSTEIBHOCT
yueOHOM KaTeropuil u HETOYHOCTU B b aHAJIN3A U
JUCLIUIUIUHBI, MOHATHH, dbopMynupoBKe CYXKJICHUH,
OoJbIIast YacTh JIMIIb 3HAKOMCTBO | OCHOBHBIX cB00OO/IHOE
Marepuaia He c KaTeropum u BJIaJICHUE
YCBO€HA, UMEET | JICKIIMOHHBIM MOHATHH, MaTepHaAIIOM,
MECTO MaTepUalIoM U MEHbIIAs TIOJIHBIE U
ITaCCUBHOCTH PEKOMEHJIOBAHHOW | AaKTUBHOCTH Ha apryMEHTUPOBAHBI
Ha CEMHHapax OCHOBHOU CeMHMHapax, € OTBETHI Ha
JUTEPATYpPOU HEIOJIHOE 3HAHUE | BOIPOCHI, yHACTHE
PEKOMEHJIOBAHHO | B
51 JIUCKYCCUSX,
00s13aTeNbHON 1 TBEPIOE 3HAHUE
JIOTIOJIHUTEIIBHON | JIEKIIHOHHOTO
JIATEPATYPBI Marepuaa,
o0s13aTeNbHON U
PEKOMEHIOBAHHOM
JTOTIOJTHUTETbHON
JINTEPATYPBI
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Bemonnenue | He ganbl JlaH nmpaBUIBLHBIN Jlanbl JlaHbl TpaBUIIbHBIE

IIACbMEHHOU | IPaBUJIbHBIE OTBET Ha 4-5 3a1au | IpaBUJIbHbBIE otBeThl Ha 9-10

KOHTPOJBHO | OTBETHI Ha BCE KOHTPOJIbHOMN OTBETHI Ha 6-8 3ajaq

11 paboThI 3a/1a4u paboThI 3a1a4 KOHTPOJIbHON

(10 3amau) KOHTPOJIbHOM KOHTPOJIbHON paboThl
paboThI paboThI

Brinonnenue

TECTOB

(IpaBUIIBHBIX 8 u MeHee 9-11 12-13 14-15

OTBETOB U3

35 BOITPOCOB)

CryneHThl, TOKa3aBIIME YpPOBEHb YCBOCHHUS HIXKE IOPOroBOro, HE JIOMYCKAIOTCA K
MIPOMEKYTOUHOM aTTECTallMy N0 IUCUUILINHE «BbIciias MmaTeMaTuKay.

2.2 lllkana oyenueanusn na ymane nPomMedcymodHoi ammecmayuu (IK3ameH )

Texnonorus OtcyrcTBUE IToporosslii [IponBunyTHIN Boicoknii
OIICHUBAHUS YCBOGHUS (YAOBIETBOPUTENHHO) | (XOPOIIO) (oTIMYHO)
(HMKE
ITIOPOT'OBOTO)
Brimonnenue MUMEET TOJIBKO WCTIBITHIBACT yMeeT cB0O0OOIHO
HUTOTOBOI'O OTOCJIBHBIC 3aTPYAHCHUS IIpU MIPUMEHSTH MPUMEHSIET
TecTa MIPECTABICHHS CaMOCTOSITETEHOM MOy e HHbIE 3HAHNS Ha
(3 15 00 uzydaeMom BOCIPOU3BEICHUU
3HaHUS HA MIPAKTUKE, B
BO3MOKHBIX Marepuare, Mmarepuara,
MIPAKTUKE, B TBETaX W MPH
BOIIPOCOB MPAaBUIIbHBIX MPaKTUIECKOE pa © OTBCTA p
BapHaHTa) U OTBETOB Ha 3aJJaHHue PELICHO C OTBETax H IIpH pCLICHUH
pelieHue PEeIOKEHHBIN omubKaMu, peleHun IIPAKTUYECKOIr0
MPAaKTUYECKOTO | TEeCT MeHee §, OTBETOB Ha PAKTHYECKOTO 3aJlaHus HE
3a/laHus MPAKTUYECKOe | MPEIJIOKEHHBIN TeCT 3a71aHUS He JIOIIyCKaeT
3ajaHue 911 JIOTTYCKaeT OLnOOK,
peleHo He
CephEe3HBIX OTBETOB Ha
MIPABWIIBHO WITH 5 .
He pellieHo OIMOOK, PETOKCHHBIN
OTBETOB Ha tect 14-15
MPEITI0KEHHBIN
tect 12-13

3.TunoBble KOHTPOJIbLHBIE 32/IaHUS WM HHbIE MATePHAJIbl, He00X0AUMbIe 1JIsl OLEHKHU
3HAHMH, yMeHU i, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTePU3YIOLIUX 3TANbI
(hopMHpoBaHUsI KOMIIETEHIHI B Mpolecce OCBOEHNsI 00pa30BaTeIbHOI NPOrpPaMMbI

BOIIPOCHI JIA I'PYIIIIOBOI'O OBCYKAEHUSA (YCTHBIX OITPOCOB)
MO JMCIUIIVIMHE «BBICIHASA MATEMATHUKA» UIAA TEKYIIEI'O KOHTPOJIA

YcTHBIN OnmpoC MNPOBOAUTCA IOCIIC psAAa ayAUTOPHBIX 3aHATHHA W BKJIIOYAET IIPOBEPKY
YCBOCHUA MaT€pUalia KaK JICKOIWMOHHOI'O, TaK U MPAKTHYCCKOTO IO OTACJIBHBIM TCMaM. HpOBepKa
3HAHUI IpOBOAUTCA B (I)opMe HHAUBUAYAJIBHOT'O OIIpoca C O6cy)KI[CHI/ICM. OcTtanbHbIC CTYACHTHI
JOMOJHAKOT XU YTOYHAIOT paCCManI/IBaeMHﬁ BOIIPOC. HpenonaBaTem, IIOABOIUT UTOT.

IIpumepHbIe Bonpocs! k pasaeny 1
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Tema Bormpocst
1.1.91eMeHTHl aHATIUTHYECKON 1. OmpenenuTead BTOPOTO W TPETHETO MOPSIKOB. MHHOPHI U
reoMeTpUH U JIMHEHHOM anre6ppl. | AIreOpandecKue A0MOIHCHHSL.

2. Pemienue cucteM nuHeHHbIX ypaBHeHU. ®opmynsl Kpamepa.
3. Bektop, ero mmmHa. CiloXKeHHWE W BBIYMTAHHE BEKTOPOB.
VYMHOXEHUE BEKTOpa Ha CKasAp. YTOI MEXIy BEKTOpamu.
Koopaunate! BekTopa. CkansipHOE NPOU3BEAECHNE BEKTOPOB.

4. JluHeWiHO 3aBUCHMBIE ¥ JIMHEHHO HE3aBUCHMEBIE CHCTEMBI
BEKTOpOB. baszuc. PaznoxeHne BeKTopa 1o CUCTEME BEKTOPOB.

5. Marpuuel. Panr warpuunsl. JlelicTBHs HaJ MaTpULIAMU.
OO0parnas MaTtpuua. MaTpuduHas 3aUCh CUCTEMBI YPaBHEHHI U ee
peuieHue.

6. CucTeMbl KOOpAMHAT Ha NMPSIMOM, TUIOCKOCTH U B IIPOCTPAHCTBE.
OcCHOBHBIE 3aJ]aud Ha METOJl KOOPAMHAT: PACCTOSHHE MEXIY
JIBYMsI TOUKaMHU; J€JICHUE OTPEe3Ka B JAHHOM OTHOLICHUHU.

7. YpaBHeHHe MpsMOH C yrIOBEIM Koddduimentom. OOmee
YPABHEHUE NPSIMOWU. YToid MEXAy ABYMs NPSAMBIMU. Y CIOBHS
NapajyieIbHOCTU U NEPHCHOUKYSIPHOCTH  JIBYX  MPSAMBIX.
YpaBHeHHE MPSAMOii, IPOXOASILIEH Yepe3 IBE JaHHbIE TOUKHU.

8. HepaBeHnctBa mepBOil cCTEmEHHM Ha IIOCKOCTH M HUX
FEOMETPUYECKUN CMBICIL.

9. KaHOoHMYEeCKHME ypaBHEHHS KpHUBBIX BTOPOro MOpPSAKA:
OKPY>KHOCTB; AJIIHIIC; TUTIepOoIIa; mapaboia.

10. Ilmockocth. YpaBHEHHE IIIOCKOCTH, TPOXOISIICH uepes
JAHHYIO0 TOYKY MEPIEHANKYISIpHO BekTopy. OOIee ypaBHEHHE
IJIOCKOCTH, €r0 YaCTHBIC BUABL.

IIpumepHbIe BONPOCHI K pazjaeiay 2

Tema

Bompocst

2.1. uddepenumanpaoe
UCUHUCIIeHUE (PYHKIUH
OJIHOM ITIEPEMEHHOM.

1. UncnoBas mocnen0BaTeNbHOCTD U €€ MPEIE.

2. Ilpenen ¢ynkunu. OcHOBHBIE TeopeMbl O mpenenax. IlepBeiii 1 BTopoi
3aMevaTeNbHbIe Tpenensl. HeomnpeneneHHble BhIpaXXEHUS M CIIOCOOBI HMX
PacKpBITHSL.

3. HenpepbiBHOCTh (GYHKLIMHM B TOYKE M Ha WHTepBaje. Touku paspbiBa
(GYHKIUY 1 MX KIacCH(UKaIus.

4. 3amauu, TPUBOAAIINE K TIOHATHIO MPOM3BOAHON. OrmpeneneHue
MIPOU3BOJHOM, €€ TeOMETPHUUECKUI U MEXaHUUECKUI CMBICIL.

5. IlpaBuna nuddepenimporanus ¢yHkiuid. [Iponu3BOAHBIE OCHOBHBIX
aneMeHTapHbIX QyHKmi. [Ipon3BogHas CIOKHON (DYHKIUH.

6. IIpon3BoHbIE BEICIINX MOPSIIKOB.

7. Audbdepenunan ¢pynkuun. CoiictBa nuddepeHumana.

8. IlpumeneHune TmpPOU3BOJHOW K BBIUMCICHHUIO TPEAENoB (MpaBUIIO
Jlommurans).

9. Teopemsl Poms, Jlarpanxa.

10. loctaTo4YHbIE IPU3HAKU BO3pACTaHUs M YOBIBAHUS (DYHKIIHIH.

11. Dxcrpemymsbl GpyHkuu. HeoOXoquMblil mpu3HaKk 3kcTpemyma. [lepBbiit
Y BTOPOH JOCTaTOYHBIE MPU3HAKU IKCTpEMyMa (DYHKILIUH.

12. HaxoxmeHre HawOOJBIIEr0 W HAaUMEHBIIEr0 3HaYCHHH (QYHKIUH Ha
OTpE3KE.

13. Bemyxnocte W BOrHyTOCTh Tpaduka ¢(ynkouu. HeoOxomumeie u
JOCTaTOYHBbIE MPU3HAKK BBITYKIOCTH W BOTHYTOCTH KpuBOW. Toduku
neperuba  kpuBoil.  HeoOXomumMblii WM JIOCTATOYHBIA  MPH3HAKU
CYIIIECTBOBAHMUS TOYKH Tiepernda KpuBOH.

14. AcuMITOTBHI KPUBOH.
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15. O0mmas cxema uccienoBanus QyHKIUH U IOCTPOSHHUS ee Irpaduka.

2.2.nTerpaiibHOE
UCUHCIIeHUE (PYHKIUH
OJHOM EPEMEHHOMN.

1. Heonpenenennwiii wunTterpan. Ero cpoiictBa. Tabmuia OCHOBHBIX
HHTETpajoB.

3. MHTerpupoBaHue: 3aMEHOU IMepeMEHHOM; Mo JacTsaM. MHTerpupoBanme
palMoOHAIBHBIX ApoOeH.

3. 3amauM, TOpUBOAAIIME K TOHATUIO ONPEAENCHHOIO HHTerpana.
OmnpeeneHHbI HHTETPaJl KaK MPEIes HHTETPATbHBIX CyMM.

4. [Ipon3BoaHAas OT OMPEEIEHHOTO MHTErpajia Mo IePEMEHHOMY BEpXHEMY
npeneny — uHTerpupoBaHus.  CBsA3b  MEXIY  ONPEICICHHBIM U
HeoTpeieTIeHHbIM HHTerpanaMu (popmyrna Herotona-JleitOnuma).

5. Beluucnenue onpeneaeHHbIX HHTErPaioB: MOACTAHOBKOM; O YacTsIM.

6. I'eoMeTpruueckue MpUIOKEHHSI ONPENEICHHOT0 MHTErpaja: BbIYUCICHUE
wiomaaei Guryp; 00beMOB TeJ BpaleHUSI.

7. HecoOcTBeHHBIE  HWHTErpambl ¢  OECKOHEYHBIMH  TpefesiaMu
WHTETPUPOBAHMS U OT HEOTPAHUICHHBIX (PyHKIIHH.

8. OmnpenencHrie QYHKIIUN HECKOIBKUX TIEPEMEHHBIX.

2.3. Tuddepennmansabie
ypaBHEHHUSL.

1. Inddepenunanpapie ypaBHeHHsS mepBoro mopsaka. OOmiee u 4acTHOE
pemnenue. 3agada Kormm.

2. YpaBHEHHUS C pa3eNIOIIUMUCS TePEMEHHBIMH.

3. OgHOpOAHbBIC YPABHEHHUS.

4. JIuHeliHbIe YpaBHEHUS [IEPBOTO MOPAIKA.

5. Huddepenunanbapie ypaBHeHHsS BTOporo mopsika. OOlnee W 4acTHOE
peleHue.

6. PemeHue ypaBHEHUH BTOPOTO MOPSAKA, IOMYCKAIOIUX IMOHIKCHUE
MopsIKa.

7. JInHEeHBIE OHOPOIHBIE YPABHEHUS BTOPOIO MOPSIKA.

8. JluHeiiHble HEOMHOPOJHBIE ypaBHEHHUS BTOPOro mopsaka. Mx oOmee
pelIeHue IS TIPaBOi YacTH B BUJIC: MHOTOWICHA; MIOKA3aTEIbHON (DYHKIINY;
MPOM3BeICHHS MTOKA3aTeIbHONW ¥ TPUTOHOMETPHUECKON (QYHKITHH.

IIpuMepHbIe BONpOCHI K pa3aeay 3

Tema

Bormpocsr

3.1.DnemMeHTHI TeopuH
BEPOSITHOCTEU

1.Anre6pa coObrTuit

2. Kiaccuueckoe U reoMeTpUUYECKOe OIPE/IEIEHUE BEPOSTHOCTH.
Onpenenenue ycl0BHOM BEPOSITHOCTH.

3. Teopema o nonHo BeposiTHocTU. PopMyiibl baiieca.

4. Cxema bepuymmu. [Ipenensusie Teopemsl MyaBpa-Jlamnaca u
IlyaccoHa.

5. JIucKkpeTHbIE Clly4ailHblE BEJMYUHBL. Pdan pacnpenencHusl.
OyHKIMS pacipeeseHNs], €¢ CBONHCTBA.

6. MaremaTtuueckoe OXHIAHUE W JTUCIHEPCUS IHUCKPETHOMH
CIy4allHOU BEJIMYUHBI.

7. HenpepriBHbie CllyJaiiHble BEJIMYUHBL. OyHKIUsA
pacnpezneneHusi, TUIOTHOCTH paclpeieNeHus, UX B3auMOCBSI3b U
CBOMCTBA.

8. MaremaTuueckoe OXUIAHUE U JUCIEPCUs HENpPEephIBHOU
CITy4ailHOW BEJIUYMHBI.

KOMILVIEKT IPUMEPHBIX TECTOB JJISA TEKYILETI'O KOHTPOJIA
O AMCIHUIIVIMHE «BBICIHASA MATEMATHUKA»
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Tectel o nucnumiuHe «BbIcmias MaremMaTHKa» COAEP)KaT OCHOBHBIE BOIPOCHI IO BCEM
TEMaM, BKJIIOYCHHBIM B pPabouyyl0 MporpaMMy IUCHUILTUHBL. KaXIoMy CTYAEHTY mpHu
TECTUPOBAHUM M0 JUCLMIUIMHE IpPEJocTaBisgeTcsl 15 BOMPOCOB, HAa KaXbli U3 KOTOPBIX JaHbI
BapHUaHTBl OTBETOB, TOJIBKO OJMH U3 HUX SBISETCSA MPaBUIbHBIM. CTyIEeHTY HEOOX0AUMO BHIOpATh
IPaBUIbHBIM OTBET U3 IpPEUIOKEHHBIX €My BAapUAHTOB OTBETOB. [l BBINOJHEHMs 3alaHUI
orBoguTcs 90 MUHYT.

IIpumepHble TecThI O pa3aeny 1.

Bomnpoc BapuanTel oTBETOB
1 2

Hanst Touku A(3; - 3; 3) u B(0; - 1; - 3). JInuna otpe3ka AB paBHa 1) 5

2) 7

3) 4

4) 1
Hanbt Touku A(4; - 2; 5) u B(2; 2; 3). Toraa cepeanta 3TOro 1) (-3,0;2
OTpe3Ka eCTh TOYKa 2) (1;-2;5)

3) (24-1)

4 (30,4
YpaBHeHne psMoH, mpoxozsimeit uepe3 Touky A(0; 2) mox yriiom 1) y=xt2
45" x ocu Ox, UMeeT BUI 2) y=3«x

3) y=«x+l

4)  y=x-2
I'eoMeTpuyeckoe MECTO TOUYEK, PA3HOCTh PACCTOSIHUI KOTOPBIX 10 1) runepOoIon
JIBYX TAHHBIX TOYEK, HA3bIBAEMBIX (POKYCAMH, €CTh BEIUYHHA 2) AIUTUIICOM
NOCTOSIHHASI, Ha3bIBACTCS 3) OKPY>KHOCTBIO

4) rapabooi

2,2 1) 3

Pajinyc OKpy»KHOCTH X" +y” —6x-8y=0 paBeH 2) 12

3) 6

4) 5

IIpumepHBIe TECTHI IO pa3aeay 2.

Bomnpoc BapuaHTbl 0OTBETOB
1 2
BBenenune B MaTeMaTHYeCKH aHAJIN3
. sin3x 1) 0,5
Boruucauts 1M 2) 3
x—>0 X 3) -1
4) 0
. SIn6X 1) 0,5
Boeruaucauts M 2) 3
x—0 3X 3) 8
4) 2

JAnddepenunanbHoe ucuucaeHne GQyHKIMA OAHOM NepeMeHHOI

1. Haittu y'(0), ecmm y = 2" -tgx

)6 2)1 3)7 40

IIpuJio:KeHus MPOU3BOTHOM

Ecmu f "(x) monoxkurensHa Ha uHTEpBane (a,;b), To kpuBas y = 1) BO3pacraer
f(x) na sTOM MHTEpBaNE 2) BBIyKJIa
3) BorHyTa
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4) yOpiBaeT

Cymma abcuucce Todek neperuda kpuson Y = X4 — 6X2 +5

paBHa

1)
2)
3)
4)

= 01O b~

HeonpeneneHHbIH HHTET

alJl

Breruuciauts I X sin xdx

sinx—cocx +C

eXsinx+C
—Xcosx+sinx+C
2Xxcosx+C

1)
2)
3)
4)

Oyukuus F(X) sBasercst nepBoobdpasHoi st pynkuun f(X), ecnm

1)
2)
3)

S =Fx)
F(x) = -f(x)

Fi(x) = fix)

4 FR+fx)=0

OnpenesieHHbINA HHTET

aJl

4
J‘ xdx
Brruncaute

1\/4x+2

2)

3)
4)

X
Boruncauts | xe’ dX

I

1)

2)
3)
4)

Borauciuts miomans GUrypsl, orpaHi4eHHON JIMHUAMHI

2

1 ()
=—x"-x-3 =——x"+3x+2
Y 5 ny 2

1)
2)
3)
4)

JAudpepenunanbubie y

ABHCHUA

Pemmts ypasuenne Y = (Y +1)tgx 1)

2)

3)

4)

ysinx+C =0
In(y+1)cosx|=C
CeZX+l

X3

sinx(cosy+C)=3

y:

1)
2)

OOGIIMM peleHreM ypaBHeRus y - 3y = () sBiseTcs QyHKIHs

4)

y=Cie" — Cre™
y=Ci+Coe™
y=(C1+Cx)e’
y:C1€5X+C2

IIpumepHbIe TecThI 0 pa3aeray 3

Bomnpoc

BapI/IaHTLI OTBCTOB

1

2
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BexoxecTs ceMsaH nmeHunIs! coctaBiseT 90%. Torna 1) 168

HauOoJIee BEPOATHOE YHCI0 BCX0A0B 13 200 MOCEesTHHBIX 2) 180
CEMsIH PaBHO 3) 192
4) 154
Crnyuaitras BenmarHa X 3a/1aHa CIEAYIONIIM 3aKOHOM 1) 7,73
pacrpenencHus: 2) 4,69
X 6,5 7,2 8,4 9,1 3) 6,75
p 0,2 0,3 0,4 0,1 4) 2,7
Torna ee maremarnueckoe oxkuaanue M(X) paBHo
Momnety noabpacsiBaioT 8 pa3. KakoBa BeposTHOCTB TOTO, 5
910 6 pa3 OHA BHITIAACT repOboM BBEpX ? 1) E
2) >
8
7
3) —
64
6
4) —
11

KOMILIEKTHI IPUMEPHBIX BOITPOCOB JIJIS1 BBIIIOJITHEHUS KOHTPOJILHON
PABOTHBI 11O JUCHUIIJIMHE «BBICIHASA MATEMATHKA»
JJIAA TEKYIIEI'O KOHTPOJISA

[Tocne ycBOE€HUSI OCHOBHBIX TEM CTYIEHTHI OYHO-3a0YHOU (HOPMBI OOYUEHUS BBITOTHSIOT
KOHTPOJIbHYI0 Pa0OTy B COOTBETCTBUM C HMHIUBUAYaAJIbHBIM 33JaHHEM B COOTBETCTBUM C
METOANYECKUMU YKA3aHUSIMU.

B 3amagax 1-10 gans! BepmuHbl Tpeyronbanka ABC.
Haiitu: 1) ninuHy ctopoHbl AB; 2) ypaBHEHUE CTOPOHBI AB ; 3) ypaBHEHUE BBICOTHI
CD u ee muny; 4) ypaBHEHUE OKPYKHOCTH, JJIs1 KOTOpoit BeicoTa CD sBisieTcs
JTUaMETPOM.

1. 4(-9;-2), B(@3;7), C(1,-7).

2. A(-5;2), B(7;-7), C(5;7).

3. A(-7;5), B (5;-4), (C(3;10).

4. A(-7;1), B (5;-8), (C(3;6).

5. A4(0; 3), B (12;-6), C(10;8).

6. A(-8;4), B@4;-5), C(2;9).

7. A(-2;2), B (10;-7), C(8;7).

8. A(1;2), B(13;-7), C((11;7).

9. A4(-4;1), B (8;-8), (C(6;6).

10. 4 (-3; 0), B (9;9), C(7;-5).

B 3agauax 11 — 20 naliTu NpOM3BOAHBIC JAHHBIX (YHKITUN:

eX

11. a)y:4x2—i6+10§/x7; 6) y=(1-x)ctgx ; 6) y= ;
6X 2X+1

2) y=In(x*+5).
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12.

13.

14,

15.

16.

17.

18.

19.

20.

a)y:3x5_i+63lx2 : 6)y=5xtgx; 6)y=arCCOSX_
3x° x3 -1

2) y= Vx3 +sin3x .

a)Y=3x+l%—3y;5; 6Dy:(ﬁ+4)am@x; g)yzfﬂé;
X X —
2) y = (Inx — cos3x)? .
a) y:5X2_£+2\/§; 0) y=(Xx+3)arcsinx ; 6) y= Inx ;
X x? +1
2) y = (e*—sin3x)?.
a)y=4x2—%+5§/x7; 6) y=e*x*-1); ) y= 2tgx :
X X< —2X
2) y = (Insinx — x)* .
a)y:x5+i_4\/;+3; 5)y=(4x2+1)tgx; §) y = SIn X ’
2x? X —COS X
2) y=(x*-Inx)*.
a) y:2x3—16+33\)/x7 ; 6) y = (x + €*) arcsinx ;
3X
6) y= —2X_. 2) y=Intg2x.
X+ Sin X
a) y=5X6—i+8L\1/F . 6) y=xarctgx; ) y= X+2.
2x4 In x
2) y=(3x+e*)".
W y=3- 2 —oX-1; 6)y=(¢+Dinx+1); @) y= IO,
3x° 1+ X
2) y:esin5x_
X
a)y:2x5—i+4i"/§; 6) y=(X*—-2)sinx; ) y= ;
3x3 arctgx

) y= 4\/x3+lnx :

B 3agauax 21 — 30 uccinenoBath JaHHBIC (PYHKIIUA METOIAMH

23.

nudpepeHnnanbHOT0 UCYUCIICHUS U TIOCTPOUTD X rpaduku. [Ipu ncciaepoBanuu
GyHKIUU HY>KHO HaWTH WHTEPBAJIbl BO3PACTAHUS U YOBIBAHUS U TOUYKH IKCTPEMyMa
(GYHKIIMHA, THTEPBAJIBI BRITYKJIOCTH U BOTHYTOCTH M TOUYKH Tepernda rpaduka

byHKIUN.
21.

13 2 1, 3,
=X -2X"+5. 22. y==x—=x“+8.
Y 3x y 6x 2x

y=%x3—3x2+20. 24. yz—%x3+6x_1_

22



25, y=%x3—2x2+3x—1. 26. y=—%x3+x2+3x—2.

217. y=%x3—3x2+5x+4. 28. y=%x3—§x +2.
29, y=%x3—4x+l. 30. y=%x3—§x2+3x+3.
B 3anayax 31 — 40 BeIYMCIUTH YKa3aHHBIC HEOIPEICTICHHBIC HHTETPAIIHI
4 2X
31. a) [(@x*-—+3)dx ; 0) ; g) | xe“"dx.
I X5 I./1 4x I
32. a) .(3x5 —x/;+1)dx ; 0) I smx 8) jxsin 2xdx .
. cos® x
. 3 .
33 a) [(8x7 +2-2)dx: o) [ . ¢) [xedx .
3 4
. X X" +5 '
(22 _ O . .4 _ '
34. a) |(3x —-—€~+1)dx, 0) .[gn xcosxdx; &) |Indxdx.
. X .
. 3 .
35 a) [(ax3-Yx2 16y  6) [ . ¢) [xeXdx .
. x*+5 :
36, a) [(eX-—213)dx :  6) j xax_ . 6) Ilnxdx
X 4—x
37. a) .(5x4-+—}———2)dx ; 0) .t93xdx ; 8) [ x cos 2xdx .
. JX . .
38. a) '(3x2-——z—-k1)dx ; 0) .cos3><sh1xdx; 8) [ x sin 3xdx.
4
39. a) .(7x6-+—%;——2)dx; 6) [ctgaxdx : 6) [xe**dx .
. X . .
. 2
40. a) (4x3——$§?+6)dx ; 0) I x“dx ; 8) IxcosSde.

Vx3+3

B 3amauax 41 — 45 BeIYMCIUTH TUIONIAAb PUTYPHI, OTPAHUYCHHON YKa3aHHBIMU
auHusiMH. CrienaTh YepTex.

41. y=x*—4x+5, y=x+1.

42. y=x"-2x , y=x.

43. y=x"+2x-1, y=x+1.

44, y=x*—4dx+1, y=x-3.

45, y=x"+6x+7, y=x+3.

B 3agadax 46 — 50 BeIUMCIUTE 00BEM TeNa, 00PA30BAHHOIO BpALIEHUEM
BOKpYT ocu Ox QUTypbl, OTPaHUYCHHON YKa3aHHBIMU JIUHUSAMU . CAENIaTh 4epTeK.

T T

g )

N

N

46. y=cosx, X=
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47. y=— | Xx=1, x=4, y=0.
48. y=x*, ' y=X+2.

49. y=sinx, x=0, ng, y=0.

50. y=x2, x=1, x=3, y=0.

B 3agauax 51 — 60 nHaliT yacTHOe pemeHue AudPepeHIuaILHOro
ypaBHEHUs, YIOBJICTBOPSIIOIICE YKA3aHHOMY HAa4aJIbHOMY yCIIOBHIO.

Y T /4
51 — = =XCOSX , — ==
y' == =xcosx y(z) )
Y - T T
52. —==XSsInX , —|==.
y' =< =xsinx y(zj >
53. y'+l=x2-4, y(2)=-2.
X
, 2y COSX _
O (7)=0
55. y —y=e’X, y(0)=1.
56. y’+X:X—+1, y(2)=2 .
X X
' 3—X2
57. y'+2xy=x""" , y(0)=0.
2
58, y-Y-X "1 ym)-2.
X X
3y 2
5. y'+—=—, 1)=2.
Y+ = y(1)
Y 1
60. 2 =Jx, 1)==.
Y+ =X y()=>

B 3amayax 61 — 70 wmaiiti obmee pemenue nuddepeHInantbHbIX ypaBHEHUH
BTOPOTO MOPSAKA.

61. y"-2y"+y=0. 62. y"-6y'+9y=0.
63. y"+6y +10y=0. 64. y"-4y'+8y=0.

65. y"-3y'=0. 66. y"-4y=0.

67. y"-3y'+2y=0. 68. y"-4y'+3y=0.
69. y"-9y'+20y=0. 70. y"-4y'+4y=0.

/1. BepoATHOCTH MOMA/IaHUs B LI€Jb IPU OJHOM BhICTpesie paBHa 0,7.
[TpousBoauTtcs 4 BeicTpena. HaliTu BeposITHOCTH TOTO, UTO II€JIh Oy/IET MOpakeHa :
a) Tpu pasa; 6) He OoJiee ABYX pas.

72. BeposaTHOCTh TOTO, UTO jAeTanb npouuia mporepky OTK pasna 0,8.
HaiiTu BeposITHOCTH TOTO, YTO CPE/IU MATU CIYy4YallHO OTOOPAaHHBIX JeTajle
ITPOBEPEHHBIX OKAXKETCS HE MEHEE YETHIPEX ACTANEH.
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73. IItuuedepma ornpasuia Ha 6azy 10000 suw. BepostHOCTh TOTO, YTO
KaXk70€ sii1o nospeautcs B myTy, paBHa 0,0002. Haiitu BeposITHOCTh TOTO, YTO Ha
0a3e B OTMPABIICHHON MapTUH ULl OKAKETCS TPU MOBPEKIECHHBIX SUIIA.

74. B xonone 36 kapt. Haynauy U3 Koyo/pl BBIHUMAIOTCS iBE KapThl. KakoBa
BEPOSITHOCTH TOTO, YTO ATO OYyJIEeT JBa Ty3a ?

75. B rpynme 25 cTyIeHTOB, U3 KOTOPBIX OTIUYHO y4aTcs 5 4eJIOBEK, XOPOIIO
— 12, ynoBneTBopuTenbHO — 6, cnabo — 2. [IpenogaBaTens BeI3bIBaeT cTyaeHTa. Ka-
KOBa BEPOSATHOCTh TOT'0, YTO BBI3BAHHBIN CTYAEHT OTIUYHHUK MM XOPOUIUCT?

76. B xomone 36 xapT. Haynauy u3 ko061 BBIHUMAIOTCS Be KapThl. KakoBa
BEPOSITHOCTH TOTO, YTO BTOPBIM OYJIE€T BBIHYT TY3, €CJIH IIEPBBIM TOKE OBLT BEIHYT
Ty3?

['7. bpocaroTcs ABe UrpajibHble KOCTH. HaliTh BEpOSTHOCTH TOTO, YTO CymMMa
BBINIABILIMX OYKOB PaBHA TPEM.

78. B ypue 10 Genbix, 15 yepHbix, 20 cunux u 25 kpacHbIX mapoB. KakoBa
BEPOATHOCTH TOTO, UTO BBIHYTHIN Oy/neT OeNbIM, YEPHBIM UM CUHUM? ?

79. Monety noaopaceiBatoT 8 pa3. KakoBa BeposiTHOCTb TOTO, YTO 6 pa3 oHA
BBITIQZIET repOoM BBEpX ?

80. B mara3us nocTynuiu TeiIeBU30pbl U3 TpeX 3aBoJ0B. BeposTHOCTH TOTO,
YTO TEJIEBU30P U3rOTOBJIEH Ha NIEPBOM 3aBoje, paBHa 0,3, Ha BTopoMm — 0,2, Ha
TpeTbeM — 0,5. BeposITHOCTB TOT0, UTO TEJIEBU30p OKAXKETCSI OPaKOBaHHBIM, JIJIS
nepBoro 3aBoja pasHa 0,2, niig Broporo — 0,1, mig tpetsero — 0,3. Haittu
BEPOSITHOCTh TOTO, YTO HAYTaJl B3SThI TEJIEBU30P OKAXKETCS] HE OPAaKOBAHHBIM.

B 3amayax 81 — 90 BerYMcIuTh BRIOOPOUHBIN KOA(D(OUIIMEHT KOPPENALUU ABYX
CIIly4ailHbIX BenTuurH X U V U HailTH BEIOOPOYHOE ypaBHEHHUE NPSIMOI perpeccuu
YV wa X. JlaHHBIC B34TH U3 TAOIUIIEI 4.

Ta0numa 4
NQ 3Ha‘leHI/I}I BCIINYNH
3a1a4u
81 x |24125(23(124|120|24|23|21|23 |23
y 1811918 (19|20|19|19|21|19 18
82 x |24125(21|123|120|23 (24|24 |23 |23
y |20121(19(19|19|18|19|18|19 |18
83 x |47 149 (43 |46 |41 |46 |49 | 48 | 45 | 46
y |40 |42 |38 |38 |37|36|39|35|37|38
84 x |18116(1720|120|20 (21|22 |23 |23
y |22|23 (21|27 |26|28|32|32|32)|37
85 x | 281163220124 |24|28|36|12 |20
y |15122 (15|21 12218 |17|14|25|21
86 x [ 33]130(24|12|130(33|21|24|18 |15
y 363224 (12(36|28|14|20|16 |12
87 x | 2412512123123 |20|24|24|23|23
y |15|14 222118 |25|15|21|17 |22
88 x |34135(3127123|19|15(11| 8 | 7
y 1311318 (23|25|30|33|35]|37]|33
89 x | 2212324 |25|125|23(18(21(19 |20
y |25]130(30(30(35|25|25|20|20|20
90 x | 28127(28|28|29|28|32|30|28]|29
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KOMILJIEKT IPUMEPHBIX 3AJIAHUM /11 TIPOMEXYTOUYHOM ATTECTALIUA
(3K3aMeH) No AucuMILIMHe «BpIcmass MaTeMaTHKa

DK3aMeH MO JUCUUILINHE TPOBOJIUTCA B BUJE UTOTOBOTO TECTA U PEIICHUS IPAKTUYECKOTO
3agaHus. TecThl M0 TUCIUIUIMHE COJEpPKAT OCHOBHBIE BOIPOCHI MO BCEM TeMaM, BKIIIOUEHHBIM B
pabouyio mporpamMmy JUCHUILIUHBL. J[is BhimoiaHeHus: 3ananuit otBoauTcs 90 mMunyt. 3agaHus
aHanu3 u

ONPEENAIOT CTeNeHb CPOPMUPOBAHHOCTH CIIOCOOHOCTH OCYIIECTBISTH COOp,

00pabOTKy JaHHBIX, HEOOXOIUMBIX JUIsl pereHus npodeccnonanbHbIX 3a1a4 B chepe AIIK.

HpHMeprIe 3aJaHUS UTOIrOBOIO TECTA

IIpumepHbIe 3a1aHusA M0 pa3geny 1

Bomnpoc

BapuanTbl 0TBETOB

1

2

1. Paccrosinue mexay Toukamu A(-3; 5) u B(1; 2) paBHo

1)2 2)6 3)5 4) 8

2. Paccrostaue ot Touku A(6; -8) 10 Havaga KOOpIMHAT PaBHO

1)10 2) 4 3) 5 4) 12

3.Jansl Touku A(3; - 3; 3) u B(0; - 1; - 3). Inuna orpeska AB
paBHa

)5 2)7 3)4 41

4. lanbl Touku A(4; - 2; 5) u B(2; 2; 3). Torma cepenunra 3T0r0
OTpe3Ka eCTh TOYKA

1) (-3;0;2) 2) (1,-2;5)
3) 2,1;,-1) 4) (3:0;4)

5.YpaBHeHue npsamoii, mpoxojsiieii yepes Touky A(0; 2) mon
yriom 45% k ocu Ox UMeeT BHJL

1) y=xt2 2) y=3-x
3) y=2x+1 4) y=x-2

y

. X
6.Z[J'II/IHa OTpPE3Ka IIPAMOHN E + g =1 , 3aKIIFOYCHHOI'O MCKAY

TOYKaMM IICPECCUCHUS €€ C OCAMH KOOPANHAT, paBHA

1) 7 2) 10 3) 9 4) 48

7.Yron Mmexnay npsambiMu 2X—3yY+6=0u Xx+5y—-2=0
paBeH (B rpaaycax)

1) 30 2) 90 3) 45 4) 60

8.YpaBHeHUe NpsAMOii, poxosiiel uepe3 Touku A(- 4; 8) u
B(5; - 4), umeer Bun

1) 4x+3y-8=0 2) 3x+2y+5=0

3) 3x+4y-6=0 4) x-2y+7=0

IIpumepHble 3a7aHus MO pa3jaeny 2

Bomnpoc

BapuaHTbl OTBETOB

1

2

BBenenue B MaTeMaTHYeCKHHA aHAJIN3

1. Haubonbiee uncio u3 061acTi onpeneneHus pyHKuuu

Yy =+X+3++/5—X paBHO

1)5 2)3 3) 2 4) 7

2. @ynkuus Yy = f(X) Ha3bIBaeTCS YETHOM, €CITU JUISL THOOBIX X
U —x U3 00JacTu onpeeneHus (pyHKIMH BBIIOIHEHO yCIOBUE

1) f(—x)=2f(x)
2) f(2x) = f(~x)
3) f(=x)=f(x)

4) f(=9=-f(x)

3. Ilepuon pyukuuu y=sin(3x-5) paBeH

1) 6n 2)%” 3) 1 4) 2n

4. BBIYHCIHTH IirT;(X3 —2x+1)
X—>.

1) 0 2) -4 3)5 4)

. 2x*+3x+5
5. Berunciuty  lim ———M—

x>-1 x> —x—4

1) 3 2) -1 3) 6 4) -2
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2
. X" -4

6. Beruuciute lim 5
x-2 X< —2X

1) 05 2)6 3) 2 4 0

JAudppepenunanbHoe ucuucaeHue GyHKIUUHM OHOM epeMeHHOH

1. Haititu y'(0), ecmm y=2"-tgx

)6 2)1 37 40

2. HaiiTu 3Ha4eHue Mponu3BOAHON (HyHKIIMH

y:xs—%+3\/; B TOuke x=1
X

1) 145 2) 5 3) 47 4) 1

3. HaiiTu 3naueHne Npou3BoaHON GpyHkuun Y = X° -In X
B Touke x=1

D0 2)e 3) 2 4.1

1)5 2)0 3) -3 4) 2
4. Haiitu 3HaueHue NPOU3BOAHON QYHKIIMHN Y = 5)2( +i ) ) ) )
X"+
B Touke x=0
1 2 1 4)7
5. Haiitu 3HaueHKME OPOM3BOAHON PYHKIMH Y = tgxl )3 2)6 3 )
X +

B Touke x=0

IIpuJio:KeHus MPOU3BOIHOM

1. Ecmu pynkuus y = f(X) Bo3pacraer Ha unTepBaiie (a;b),
T0 ee mpousBoaHas f'(X) Ha 3TOM HHTepBase

1) orpunarenpHa
2) TOJOXKHUTEIbHA
3) He CylIecTByeT

4) paBHa (
2. CrauuoHapHbiME TOYKaMu QyHkimu y = f(X) Ha3bIBa- 1) nymto
I0TCS TOUKH, B KoTOphIx f'(X) paBHa 2) Tpem

3) orpuuarenpHa
4) ToNOXKUTEIbHA

3
X
3. 3Hauenue pyHKUUU Y = 3 x* —3X+2 B TOUKe ee

MHWHUMYMa paBHO

1)0 2) -7 3) -1 45

4.]lnuHa nHTEpBasia yObIBaHUS (QYHKIIUU
FX3-6X2 +9x -1 paBHa

1)3 2)5 3) 1 4 2

5.Jlnuna unTepBana yosBanus Gpyskmun y = (X —5)3/x?
paBHa

1)2 2)7 3)4 45

HeonpeneneHHbli HHTET

ajl

1. ®ynkuus F(X) sBisiercs: nepBooOpasHoit Ast QyHKIMU
f(x), ecnu

) £'(x)=F(x)
2) F(x) =-(x)
3) F'(x) =1(x)
4) F(x)+f(x)=0

2. [eproobpazuas 1ist yHKIMK y =4X° paBHa

1) x* 2) 12x° 3) 4x°+C 4) 4

3. @yHkIUs COSX + SINX sSBISIETCS IEPBOOOPA3HOI st

1) cosx —sinx

byHKIHH 2) X COSX
3) xtgx
4) sinx — Cosx
4. s pynximn f(X) = 4x° - 6x° + 2 Haiiti mepBooGpas 1) 12x°—12x
Hyo F(X), rpadguk koTopoii mpoxoaut uepe3 Touky A(l; 1) | 2) 5x* + 6x3-2x-1
3) x*—3x%+2

4) x*-2x%+2x

5. BBIYHCIHUTH I (5cos x —3e*)dx

1) -5sinx—3e*+C
2) 5sinx-3e*+C
3) 2,5sinx+3e*+C
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| 4) 0,5sinx+e*+C

OnpeneseHHbIN HHTET

aJl

1. Brruucioutb

35

1) 8 2)% 3)-3 4 >

w ’\\Jt_.(,,
>
N
o
x

2. Bpraucante

N —
w
>

N
o
>

1)7 2) 4 3)19 4) 0

o
>

3. Brluuciautb

NN

+

>
N

1) 1 2)% 3) 1-n 4) 2

4. BBIYACIUTE

+
N3
P

|
oo

1) %Inl,G 2) et 3)1 4)0

11— xdx

5. Brluauciauthb

Ot A ey, O | ©
>
N

1) 0 2)-% 3) 6 4)%

Judpepenunanbubie ypaBHEHHUSA
1. 3agada OTBICKAHUS YACTHOTO PEIICHUS 1) Jlarpanxa
T GepeHIMaTIbHOTO YPABHEHUS, YIOBJICTBOPSIOIICTO 2) Komm
HAYaJIbHBIM YCJIOBUSAM, HOCUT Ha3BaHUE 3ajjaun 3) Hsrorona
4) Poms
2. Pemienuem ypaBHenuss Xy' —2y =0 sBisiercs 1) y=e*
byHKIMSA 2) y=sin3x-5
3) y=5x*
4) y=3Indx+7
3. Obuee peuieHne ypaBHeHus y-xy'=0 nmeer Buj 1) y=Cx
2) y=§
X
3) y=1-Cx
4) y=Cx*
4. Obmiee peleHNe ypaBHEHNs y'=¢*° HMeeT BUJ 1) y=Cx +¢"
2) y=Ce"
3) y=In(C+¢")
4) y=-In(C-€")
5. O0mmM perreHneM ypaBHEHUS 1) (1+y)(1-x)=C
(1+y)dx—(1—x)dy =0 sBisiercst GyHKITUS 2) Ce*” =x
3) y=C(1-x)

4) C(sinx—2)cosy=e

IIpumepHbIe 3agaHus M0 pa3aeay 3

Bomnpoc BapwnaHTs!l 0TBETOB
1 2
1. IIpoBomauTcss N HE3aBUCHUMBIX HCIIBITAHUM, B
KaXJIOM U3 KOTOPBIX BEPOSATHOCTh HacTyruieHust | 1) baiieca
coObITHsI 4 paBHa p. BeposiTHOCTB TOTO, UTO 2) bepuymiu
COOBITHE A HACTYNUT K pa3, BBIYUCIAETCS 110 3) Komm
bopmyie 4) paBHa 1
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2. Crpaxyercs 1500 aBTomoOuneii. BepositHOCTB 1) UuTterpanbHoii hopmymoit
TOT'0, 4YTO aBTOMOOMJIL MOXKET IONacTh B aBapuio, | Myaspa-Jlamnaca
paBna 0,1. Kakum acCUMITOTHYECKUM 2) Pacnpenenenuem Ilyaccona
npUOJIMKCHUEM HY)KHO BOCIIOJIB30BaThCs, uToObl | 3) JlokanmpHOU dopmysoi Myaspa-
BBIUHCIIUTH BEPOSITHOCTh TOTO, YTO UKcio aBapuii | Jlammaca

He nipeB3onaer 350 ? 4) dopmynoit beprynmu
3. Tpwu cTpenka CTpessroT 1o 1neiau. BeposTHOCTH 1) 0,36

IIOT1aJIaHUs B LI€JIb JJIs IEPBOIO CTPEJIKA PaBHA 2) 0,72

0,75, nns BToporo — 0,8, ms Tperbero — 0,9. 3) 0,54

HaiiTu BEposSTHOCTH TOTO, YTO BCE TPHU CTPEIIKA 4) 0,76

MONaaAyT B 1Eb.

MHNPUMEPHBIE IPAKTUYECKUE 3AJIAHUSA

K pazneay 1.

1. CocraButh ypaBHEHUE NPIMOH, Mpoxoadieit uepe3 Touky 4(2; 3) u
COCTaBJISIONIEH ¢ 0Cbi0 Ox yrou 45,

2. HamucaTh ypaBHeHHE NMPSAMOM, Tpoxoasiieit yepe3 Touku A(4; 3) u
B(16; -6).

3. Haiitu muny Beicotsl BD B Tpeyroabuuke ¢ Bepumnamu A(-3; 0), B(2; 5), C(3; 2).

4.Jlan Bektop AB = 3i —2j + k. Onpenienuth KOOpAMHATEI TOYKH B, eciin
A(=2; 1; 0).

5.CocTaBUTh ypaBHEHHUE INIOCKOCTH, TIPOXOJISIICH Yepe3 TOUKY

M, (2; 3; -1) mapamnensro muockoctn 95X —3Y +22 —10=0.

K pazneay 2.
) x2—5x+6 ) x2+2x—3
1. lim ——— . 2. lim .
X—2 X+4 X—>—32x2+x—15
_ 2x%2 —5x+6 _ sin6x
3. lim . 4. lim .
X—>00 3)(3 +12x -1 x—0 3X
. tg5x _(x+1)
5 lim—=——. 6. lim|—= .
x—0 2X X—oo\ X —1

B 3amavax 6 — 10 HaiiTH IPOU3BOHBIE YKa3aHHBIX (YHKIIHA.

. 3 4
1. y:x4+i3—§/§+4. 2. y=e X 3 y:(BarCtg*&+2j .
X

4. Haittu nuddepennnan pynkuun Y = SiI’l3 oX.
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e2x _

5. Beruucnuts npenen lim ——————, UCTOJIb3Ys TpaBmiio JlonmuTans.
x—0 SIN3X

Berancnute HEONPECACIICHHBIC HHTCIPAJIbI.

2arcsin xdx 3x2dx
1. Iﬁ 2, J.eX\/1+ede. 3. I e

4J' . J‘ dx GJ‘ 2x—8
x2+4x+4 3x% +4x—7 J1—x—x2

5
7. Jx sin xdx. 8. Ilnxdx. 9, IX -2 +3dx.
(x-2)?
BBIqI/ICJII/ITB OHpeI[eJIeHHLIe I/IHTerpaJIbI
3 1
1. J-3x2dx. 2. dx 3. j(xcosx—%/?+3x2}ix
x2 + 4

.T-
2 0 -1
14 2 1
A nj dx e J‘ 6 J' dx
] cos2x 0x2+2x 8 1V3+ 2y - x2

B 3agauax | — 3 HaiiTi oOmIre HHTETPAIBI CISAYIOMNX YPAaBHEHHIA.
1. (1+ yz)dx+ y(1+x2}jy:0. 2. xyy':l—xz.
3. y'cosx—(y+1)sinx=0.

B 3anauax 4, 5 HaliTu 4acTHBIE PELLICHUS] YpPaBHEHUH, YI0BIETBOPSIOLINE YKa3aHHBIM
HaYyaJIbHBIM YCJIIOBHSM.

4 x+y=x+1; y(2)=3. 5 y-yigx=——; y(0)=0.
COS X
B 3agauax 6 — 8 Haiftu oOIiee perieHrue JaHHBIX YPaBHCHUM:
6. y'-5y'+6y=0. 7. y"+4y'+4y=0. 8. y"-3y'—-4y=0.
B 3agavax 9, 10 naiiTu oOluee pelleHre JaHHBIX yYpaBHEHUH.
9. y'—y —6y=12x>—2x+1. 10. y'—7y +10y=4e>*.

K paszpeny 3.

1. B crynenyeckoii rpynmne 5 OTAMYHUKOB, 12 4eTBepOYHUKOB, 8 TpoeuHukoB. K nocke
IIPOU3BOJILHO BBI3BIBAETCS CTYIEHT. KakoBa BEpOATHOCTH TOTO, UTO 3TO YETBEPOUHHUK ?

2. B smuke 10 mponyMepoBaHHBIX mIapoB ¢ HoMepamu oT 1 1o 10. KakoBa BeposiTHOCTB
TOT'0, YTO HOMEP BBIHYTOTO 11apa He npesbimaet 10 ?

3. Touka B3sTa Haymady BHYTpH Kpyra panguyca R. Haiitu BeposSTHOCTB TOTO, UTO 3Ta
TOYKA OKa)KETCsl OT LIEHTpa Kpyra Ha paccrostauu I (r<R).

4. Tpu cTpenka CTpesstoT 1o 1uenu. BeposTHOCTh monagaHust B Liejb 71 IEPBOTO CTPENKa
paBHa 0,7, aiis Broporo — 0,8, mist Tperbero — 0,9. HaliTu BeposITHOCTh OJTHOBPEMEHHOTO
MOpPaKEHUsI 11IeJTU BCEMH CTPEJIKaMH.

5. Beposrtnocts TOrO0, uTo AeTans npouia npoepky OTK pasna 0,8.
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Haiitu BeposSTHOCTB TOT0, UTO CPEIH MATH CIy4ailHO OTOOPAaHHBIX JIE€TaJei MPO-BEPEHHBIX
OKa)KeTCsl HE MEHee YeThIpeEX JIeTaei.

6. Cembs mpenmnosaraetr uMeTh 5 neteid. KakoBa BeposSTHOCTB TOTO, YTO OyeT TpH
JIEBOYKH U JIBa MAJIbYMKa, €CIIH POXKJICHHUE IE€BOYKU U MAJIbYMKa PABHOBEPOSITHBI?

7. BeposATHOCTbH MOpaKEHUsI MUILIEHU TIpU OJIHOM BbIcTpene paBHa 0,8. Haiitu
BEPOSATHOCTH TOT0, uTO NMpHu 100 BRICTpENIax MUIIICHb OyAeT mopaxkeHa 75 pas.

8. CocTaBuTh BapHALIMOHHBIN Psi/i U IOCTPOUTH MHOTOYTOJIBHUK pacIipeesieHuUs
OTHOCHUTEIIbHBIX YaCTOT 110 CIEAYIOIIEH BbIOOpKE:

1;1; 2, 3, 3,6, 3,5, 1,8, 2,5, 5,2, 2,8 3, 1; 1, 1

JlnanaszoH 3HAYCHUH CITydYallHOW BETUYMHBI pa30UTh HA 5 HHTEPBAJIOB.

9./lanbl BEIOOPOYHBIE BAPUAHTHI X| U COOTBETCTBYIOLIME UM YaCTOTHI Nj HOPMAJIBHO
pacnpeeNeHHOro npusHaka X:

Xi 20 30 40 50 60 70 80

n; 4 11 25 30 15 10 5

Haiitu. 1) BEIOOpPOUYHYIO CPETHIOIO X M UCTIPABIICHHOE CpeJHEE KBAIPATHUECKOE OTKIIOHEHHUE S
METOIOM MPOM3BENCHUI; 2) TOBEPUTEIBHBIN HHTEPBaI, TOKPHIBAIOIINH C

Ha/ie)XHOCThIO 0,95 HEM3BECTHOE MAaTEMATUYECKOE OKUAaHUE @ MTPU3HAKa X;

3) IOBEpUTENBbHBIN WHTEPBAI, TMOKPBIBAOIIUN ¢ HaaeKHOCThIO 0,95 HeusBecTHOE cpelHee
KBa/IpaTU4YECKOE OTKJIOHEHUE G Ipu3HaKa X.

10. Beraucauth BHIOOPOYHBIH KOIPPHUIIMESHT KOPPEIALUHA U HAUTH BRIOOPOYHOE
ypaBHEHUE TpsMoil perpeccunt V Ha X. JlaHHbBIE B3SITh U3 CIEAYIOMIECH TaOIHIIbI.

X 5 5 5 5 5 5 5 5 05 15
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