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P OLODNPE-

Conep:xkanue

Oo61111e cBeeHUS

CTpyKTypa U coJepKaHue y4eOHOM TUCITUTUITHHBI
yCHOBI/IH peaﬂI/I3aLII/II/I HpOFpaMMBI OUCIHUITIINHBI
KoHTpob pe3ynbTaToB OCBOCHUS yUeOHOU UCIIUITITNHBI



1. OBIIUE CBEJEHUSA YUYEBHOU JAUCHUIIIIMHBI MATEMATHKA
Hucnunnmaa EH.01 MatemaTtuka

11. Mecro yueOHoii nucummiunbl B ctpykrype IIICC3
VYyebnas qucuuminHa EH.01 MaTtematruka OTHOCHUTCSI K MATEMAaTHUECKOMY U O0IIeMY
€CTECTBEHHOHAYYHOMY IIUKITY

12. TpeboBaHus K pe3yjabTaTaM OCBOECHHUS YUeOHOM THCIMIIINHBI

basoBas yacTto
B p€3yJIBTaTC OCBOCHUS OUCIHHUITJIINHBI CTYIICHT JOJI)KCH YMGTBZ

— pe€uaTth NIpUKIAAHBIC 3a/la41 B obnactu HpO(l)CCCHOHaHBHOfI JACATCIIBHOCTH,
B PE3YIBTATC OCBOCHUA TUCHUILIIMHBI CTYACHT JOJIXKCH 3HATh!:

- 3HAYCHHE MAaTEeMaTHKU B PO ECCHOHAIBHON AesiTenbHOCTH U TIpu ocBoeHuu [TI1CC3;

- OCHOBHBIC MAaTEMaTHYECKHUE METOAbl PEIICHUS NPHUKIATHBIX 3a7ad B 00JacTw
poeCCUOHAIBHON JEATEIHbHOCTH;

- OCHOBHBIC TMOHATUS U METOAbl MAaTEMAaTHUYECKOTO aHallu3a, JUCKPETHON MaTeMaTHKH,
JUHEHHON anreOppl, TEOPUH KOMIUIEKCHBIX YHCEJ, TEOPUU BEPOATHOCTEH W MaTeMaTUYECKOU
CTaTHCTUKH;

- OCHOBBI HHTETPATLHOTO U T (HEePSHIIMATEHOTO HCUYUCIICHUS;

BapuaTtuBHas 4acTh - HE IPEAYCMOTPEHO

CopnepxaHue JUCHUILIMHBL JOHKHO ObITh OPUEHTUPOBAHO HA MOATOTOBKY CTYJEHTOB K
ocBoenuto npodeccuonanpubix Moayned IIIICC3 mo cmenumansHoctu 21.02.05 3emenbHo-
MMYIIECTBEHHBIE OTHOIICHUS M OBJIAJCHUIO IpodeccuonanbHbiMu KomnereHusiMu (11K):

IIK 1.1. CocraBnsTh 3eMeNbHbBIN OanaHc paiioHa.

I[IK 1.3. T'oTOBUTH MpEUIOKEHUSI IO ONPEEeICHHI0 SKOHOMUYECKOH 3((HEeKTHBHOCTH
MCII0JIb30BaHUsI UMEIOUIETOCS HEIBUKUMOTO UMYIIIECTBA.

[1IK 2.1. BeIMOMHATH KOMIUIEKC KaJaCTPOBBIX MPOIETYP.

I1K 2.2. Omnpenensats KalaCTPOBYIO CTOUMOCTh 3€MeEJb.

[1K 3.1. BemonHsATs paboTH 1O KapTorpado-reoge3nuecKoMy 00ecreueHnI0 TEPPUTOPUH,
co3/1aBaTh rpaduyeckre MaTepHabl.

IIK 4.1. OcymectBaste cO0p U 00pabOTKy HEOOXOAUMOM M JOCTaTOUYHOW MH(pOpMaluu o0
00BEKTE OLIEHKU M aHATIOTUYHBIX 00BEKTAX.

I1K 4.2. I[Ipon3BOIUTH PacUeTHI 1O OlIEHKE 0OBEKTa OIEHKH HAa OCHOBE MPHUMEHUMBIX
MIOJIXOJI0B U METOJIOB OLIEHKH.

[1IK 4.3. O600marp pe3yibTaThl, MOJTYYCHHBIC MOIX0/JaMHU, U JaBaTh 0OOCHOBAHHOE
3aKJIF0YeHHE 00 UTOTOBOM BETMYMHE CTOMMOCTH O0BEKTA OLIEHKH.

[1IK 4.4. PaccunuThIBaTh CMETHYIO CTOUMOCTb 3JaHUM U COOPYKEHHI B COOTBETCTBHUH C
JENCTBYIOIMMU HOPMaTUBAaMU U IIPUMEHSAEMBIMA METOIUKAMH.

[IK 4.5. KnaccuduuupoBath 31aHUS U COOPYKEHHUS B COOTBETCTBUU C MIPUHATOMN
TUIIOJIOTUEH.

B npouecce ocBoeHMS AUCHUILIUHBI Y CTYIEHTOB JOJDKHBI (HOPMUPOBATH O0IME KOMIIE-
tenuuu (OK):
OK 1. [TonnuMatp CymHOCTh M COIMAIBHYIO 3HAYMMOCTh CBOCH Oyyiien mpodeccum,
IIPOSIBJIATD K HEW YCTOWYMBBIA UHTEPEC.



OK 2. Ananu3upoBaTh COIMAIBHO-’KOHOMHUYECKHE U TIOJUTHYECKHE TMPOOJIIEMBl |
MPOIECCHI, UCIOIB30BaTh METOJbl T'yMaHUTAPHO-COIMOJIOTUYECKUX HAYK B Pa3IMYHBIX BHIAX
npohecCHOHANBHOM U COLIMATBHON eI TeIbHOCTH.

OK 3. Opranu3oBbIBaTh CBOK COOCTBEHHYIO 1€ATEIbHOCTD, OMPEAEISATh METOABI U CIIOCOOBI
BBITMIOJTHEHUS TPO(EeCcCHOHANIBHBIX 33/1a4, OIICHUBATh UX 3(PPEKTUBHOCTH U KaYECTBO.

OK 4. Pematp npo06iemMbl, OLEHUBATh PUCKU U IPHHUMATH PEIICHHS B HECTaHAPTHBIX
CUTYalUsX.

OK 5. OcymiecTBisTh TOUCK, aHAINU3 U OLIEHKY HH(pOpMAIH, HEOOXOIUMOM ISt
MOCTaHOBKHU U peLIeHHs MPOoPeCcCUOHANBHBIX 3a/1a4, MPo(hecCHOHATBHOTO U TUYHOCTHOTO
pa3BUTHSL.

OK 6. PaGoTath B KOJUIEKTHBE U KOMaH/Ie, 00eCIIeunBaTh ee cruioueHue, 3hHEeKTHBHO
00IIaThCsI ¢ KOJUIETaMH, PYKOBOACTBOM, TIOTPEOUTEIISIMH.

OK 7. CamOCTOSTENEHO ONPEENSTh 3a/1a4l MPOPECCUOHANBHOTO U JINYHOCTHOTO Pa3BUTHUSA,
3aHUMAThCS caMO00pa30BaHUEM, OCO3HAHHO TIAHMPOBATH MOBHIIIEHHE KBATU(UKAIHIH.

OK 8. BeITh TOTOBBIM K CMEHE TEXHOJIOTHI B IPO(heCCUOHATBHOM TSI TEIbHOCTH.

OK 9. YBaxuTenpbHO 1 OEpeKHO OTHOCHTHCS K HCTOPUIECKOMY HACIIEIHNIO U KYJIbTYPHBIM
TpPaaULUsAM, TOJEPAHTHO BOCIPUHUMATE COLIMATIbHBIC U KYJIbTYpPHBIC TPAIUIUH.

1.3. ]_le.]]b U IVIAaHUPYEMbI€ pe3yJbTaTbl 0CBOCHUA JUCIHUIIJIUHBI?

B paMKax IIpOorpaMMbl yqe6H01“4 AUCHUITIIMHBI O6y‘~IaIOH_II/IMI/IC$I OCBAanBAKOTCA YMCHUSA U
3HaHUA

Kox OK YMenus 3Hanus

OK 01 yYMEHHE pelaTh NPUKIIaIHbIE 3HaHHWE OCHOBHBIX MaTEMaTHYSCKHX METOJIOB
3aJ]a41 B 00JIaCTH pelIeHus TPUKIAAHBIX 337a4 B 0071aCTH
podeCCUOHATILHOM PO eCCUOHAITBHON JIEATEIbHOCTH
JESITEILHOCTH

OK 02 OBICTPOTA U TOUHOCTH NMOUCKA, | 3HAHHE OCHOBHBIX MOHSTUN U METOI0B TEOPUU
ONTUMAIBHOCTh U HAYYHOCTh KOMILIEKCHBIX YHCEJI, JMHEHHOU anreOpsl,

HeoOxomuMoi nH(popMaluK, a | MaTeMaTHYECKOTO aHAIHM3a
Takke 000CHOBAHHOCTh
BBIOOpA IPUMEHEHUS
COBPEMEHHBIX TEXHOJIOTUH €€
00paboTKu

OK 03 OpraHu30BbIBATH 3HAYE€HHE MAaTEeMATUKHU B MTPOPECCHOHATBHON
CaMOCTOSITENIbHYIO pa0OTy MpH | JesiTenbHOCTH U Iipu ocBoeHuu [1TICC3
OCBOEHUU MPO(HeCCUOHATBHBIX
KOMIIETEHIINI; CTPEMUTBCS K
caM000pa30BaHUIO U

MTOBBILICHUIO
poheCCHOHATHHOTO YPOBHSI

OK 04 ymeno u 3¢ HEeKTHBHO 3HaHUE MaTEeMaTUYECKUX OHATUH 1
paboTaTh B KOJIJICKTUBE, OTpeieTICHUH, CIIOCOOO0B JTOKA3aTeIbCTBA
co0o1aTh MaTeMaTHYeCKUMH METOIaMU
poheCCUOHATIBHYIO 3TUKY

OK 09 YMEHHE PaIlOHATBHO U 3HaHHWE MaTeMAaTUYECKOTO aHaIn3a
KOPPEKTHO HCIIOJIb30BaTh nH(OPMAIINH, TPEICTABICHHON Pa3THIHBIMU

nH(OPMAIIMOHHBIC PECYPCHI B | CIIOCOOAMU, a TAK)KE METOJIOB IMOCTPOCHHS
po¢eCCUOHAIBHON U YIEOHOU | TPaUKOB Pa3IUIHBIX ITPOIIECCOB
NEeSATeTbHOCTH




O0bem yueOHOM TMCIHUIIMHBI M BUbI Y4eOHO# padoThl

Buj yueOHoii padoThl O0bem yacoB

MakcumajibHas yueOHast Harpy3ka (Bcero) 81
Oobs13aTesibHAs ayAUTOPHAs y4eOHAs HATPY3Ka (BCero) 18
B TOM YHCIIE:

nabopaTopHbIe pabOTHI HE [IPelyCMOTPEHO

MPAKTUYECKUE 3aHATHUS 14

KOHTPOJIbHbIE PA0OTHI HE [IPeyCMOTPEHO
CamocTosiTe1bHasi paGoTa o0y4alomerocsi (Bcero) 63

Hrorosas arrecranus B popme ughgpepenyupoeannozo 3auéma




2.CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILINHBI «<EH.01 MATEMATHUKA»
2.1. TemaTu4eckuii MJIAH U COJEPKAHUE

Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE

HaumeHoBaHue pa3ieioB YpoBeHb
3aHATHS, CAMOCTOSITeIbHAS padoTa 00y4yaommxcs, Kypcoasi padora (IpoeKT) O0bem yacoB
U TeM 0CBOCHMSH
1 2 3 4
Pasnen 1. Kommiekchbie 3/17
L (WE]
Conep:xxanue yueOHOT0 MaTepuaJia 1
1 Omnpenenenre KOMIUIEKCHOTO yucia. ApudMeTuyecKkre onepariu Hal 2
KOMIUIEKCHBIMU YHCIIaMH, 3alIMCaHHBIMH B alnredpandeckoii hopme.
I'eomeTpuyeckas MHTEpIIPETALNS KOMIUIEKCHBIX Yyncesl. Moayib U apryMeHThI
KOMIUIEKCHOTr'O ymca. Tpuronomerprdeckast popMa KOMIUIEKCHOTO YHCIIA.
ITokazarenbHas popMa KOMIUIEKCHOTO YUCTIA.
Tema 1.1 Tema JlaGopaTopHbie padoThI HE NPETYCMOTPEHBI
KoMILTeKCHBIE YHCIA [IpakTnyeckue 3aHATHSA 1
TeMa 1 | BemonHenue apuMETHIECKUX EUCTBHUH C KOMILIEKCHBIMU YHCIIAMH.
2 | M3oOpaxkeHre KOMIUIEKCHBIX 4YHCEl Ha IUIOCKOCTH. MOJynb W apryMeHT
KOMIUIEKCHOTO YHCIIa.
KonTtposbHbie padoThl HE NPEAYCMOTPEHBI
CamocTrosiTesibHasA padoTa odyuaroumxcs. Pabora ¢ yueOHON U cipaBOYHOM 17
auTeparypoil. JleficTBUs ¢ KOMIUIEKCHBIMH YUCIIAMU B anredpandeckoit popme.
Brluncnenue creneHeil KOMIUIEKCHOTO YHCIa.
Pazpnen 2. Juneiinas 7117
ajareodpa
Tema 2.1. Tema Conep:xkanue yueOHOro matepuaJia 1
Marpuupl u onpeneaurend | [Toustre Marpuipl. Buabl Martpun. BeimonHeHnwe —omepamuii  Haj — MaTpUIaMU.
Onpenenurenn Matpul. CBoiictBa. MuHOpEI, anreOpanveckue AOTNONHEHHA. Teopema 2

Jlamnaca.

JlabopaTopHbie padoThl

HE MPEAYCMOTPEHBI

IIpakTHyeckne 3aHATHA

2




1 | Beiuucnenue ompenenuTenss BTOPOTO TOPSIKA, OMPENETUTENS] TPEThEro IMOpPSIKa,
OTIPEACTTUTENS YETBEPTOTO U MATOTO TOPSAKA.

2 | Bemonnenue omeparnuii Hajg MaTpHIlAMH. BeUHCIeHHE ompenenuTenel Mo TeopemMe
Jlamtaca

3 | O6parnas matpuiia. Panr MaTpuIib.

KonTpoJsbHbie padoThI

HE NPEAYCMOTPEHBI

CamocrosiTesibHasi padoTa 00y4arommxcs. 9
PabGora ¢ yueOGHON M cCHpaBOYHON JUTEpaTypoll. BeimonHenne omeparmii Ha
MaTpulamMu. BeIYUCIIEHHE OIpeNenTeNNed BTOPOro, TPEThero U YETBEPTOrO MOPsIKa.
Brrunicnenne o6paTHOil MaTpHIIBL.
Tema 2.2. Tema Conep:xanue yueOHOro MaTepuaJia 1

CucreMbl JHHEHHBIX

OcHoBuble noHsTus u onpeneneuus CJIAY. OnHopoaHsie 1 HEOAHOPOIHBIE CUCTEMBI

ypaBHeHHi JIMHEHHBIX ypaBHEHU. COBMECTHBIE U HECOBMECTHBIE CUCTEMbl YPABHEHHUI.
JlabopaTopHbie paboThI HE MPEAYCMOTPEHBI
I[IpakTnyeckue 3aHATHS 1
1 | Pemenue cucrtem JIMHEWHBIX YPAaBHEHMH METOJIOM ONPEIEIUTENSI U METOJIOM
0o0paTHOM MaTpuIbl
2 | Cuctema M JIMHEHHBIX yPaBHEHHH C N IEPEMEHHBIMH.
KonTpoJsbHbie paboThl HE IPEyCMOTPEHBI
CamocrosiTe/ibHasi padoTa 00y4arommMXxcs. 8
PaboTta ¢ yuyeOHOI M CHpaBOYHOW JUTEpaTypoil, paboTa C KOHCHEKTOM JIEKIU.
Pemrenne cucrem nuHeWHBIX ypaBHeHHH 1o ¢Gopmynam Kpamepa. Pemnenue cucrem
JIMHENHBIX ypaBHeHUM MeToaoM ["aycca.
Pasnea 3. 4/8

MareMaTnyecKui aHaJIN3

Tema 3.1. ®ynkumus.
Mpenen pynkuum.
HenpepbiBHOCTB
(pynkuum.

Conep:xaHue y4eGHOT0 MaTepHuasa

1 Apryment u ¢pyakuus. O01IacTh OnpeaesieHus 1 00J1acTh 3HAYCHUH (DYHKITHH.
CrniocoOblI 3a1anust, GyHKIMU: TaOIMYHBIN, rpaduuecKuii, aHaATUTUIECKUH,
cnoBecHbI. CBOMCTBA YHKIIUH: YETHOCTh, HEYETHOCTh, IEPHUOIUIHOCTD,
MOHOTOHHOCTb, OTPaHNYEHHOCTh. OCHOBHBIE JIEMEHTapHbIE PYHKIIUH, UX
CBOMCTBA U IrpadUKH.

2 UYucnoBas nocienoBaTebHOCTD U ee npezen. [Ipenen Gpynkunu Ha
0ecKOHEYHOCTH U B Touke. OCHOBHBIE TEOpEMEI 0 Tipenenax. [lepBblii u




BTOpOfI 3aME€YaTCIIbHBIC ITPEACIIBI. Brrancienue IIpeacioB

3 HenpepbBHOCTh yHKIIMH B TOUKE U HA TPOMEKYTKe. ToUKH pa3pbiBa
IIEPBOT0 U BTOPOrO poJa.

JlabopaTopHbie paboThI

HE NPEAYCMOTPEHBI

HpaKaneCRne 3aHATHSA

1 Beruucnienue npenena GyHKIUY Ha OECKOHEUHOCTH U B TOUYKE.
2 Haxoxnenue npenena GyHKIUU ¢ MPUMEHEHHEM TEOPEM O MpeAesax u
3aMeyYaTesIbHBIX MPeIeIoB

6

KonTpoJsbHbie padoThl

HE MPeAYCMOTPEHBI

CamocrosiTesibHas padora. 8
Pabora ¢ yuebHOIl U crpaBo4HOU JuTepaTypoil. Beruncienue npenena QyHKIUH.
Omnpenenenne ToUeK pa3pbiBa U UX KIacCHU(pUKALIUS.
Paszpnen
HMuddepeHuunaabHoe 2112
HCYHCIeHHE
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia

IIpousBoaHas GpyHKIMH.

1 | HccnenoBanue pyHKIUH C TOMOIIBIO TPOU3BOIHON: HHTEPBAJIBI
MOHOTOHHOCTH U 3KCTPEMyMbI (YHKLIUH. ACUMITOTBHI.

JlabopaTopHbie padoThI

HE NPEAYCMOTPEHBI

HpaKaneCKue 3aHATHUSA

1 dusnueckuil 1 reoMeTpUYeCKHi CMBICI pou3BOHOU. [IpaBuia u Gpopmybl
g depeHInpOBaHHUSL.

1

KonTpoJibHbIe padoThl

HE NMPeAYCMOTPEHBI

CamocrosiTeibHas padora.
Pabora ¢ yueOHON W crnpaBOYHOM JUTEpaTypod. BblumcieHne mpou3BOIHON
byHkimun B Touke. [IpumeHeHne npous3BoIHOM B pU3MKE U T€OMETPHUH.

9

Tema 4.2.
Ipunoxenune
NMPOU3BOJAHOM K
peLIeHH o 3a1a4.

Conep:xanue yueOHOro MmaTepuajia

1 ‘ UccnenoBanue GyHKINNA U TOCTPOEHUE UX TPaPUKOB.

JlaGopaTtopHbie padoThI

HE MPeAYCMOTPEHBI

IIpakTHyeckne 3aHATHA

1 ‘ Pemenue 3agau Ha SKCTPEMYMBI.

1




KonTpoJbHbIe padoThl

HE MPEAYCMOTPEHBI

obecrieueHreM HH(GOPMAIMOHHOM 0€30ITacCHOCTH.

[Ipeamer nuCKpeTHOW MaTeMaTUKU. MecTO M poJib TUCKPETHOM MaTEMaTUKU B
1| cucreme MareMaTHYECKUX HAYK U B PEIICHUU 3a]1a4, CBS3aHHBIX C

CamocrosiTeIbHAs padoTa. 6
Pabora c¢ yueOHoOil u cmpaBouyHOW muTeparypoil. MccnenoBanue (GyHKIMM Ha
AKCTPEMYM IPU PEUICHUH 3a/1a4 NMPHUKIIAJHOTO XapaKTepa.
Paznen 5. /luckperHasi 2/9
MaTeMaTHKa
Tema 5.1 Teopus rpajgos | Conep:xaHue yuedOHOTro MaTepuaJia 1

JlabopaTropHbie padoThI

HE MPEAYCMOTPEHBI

HpaKaneCRue 3aHATHSA

1 | CrnocoOb1 3amanust rpadoB. Marpuiia MACHTHYHOCTH M CMEKHOCTH. ['padsl.

Bupl, ciocoOb1 H300paskeHMS.

1

2 | Iloctpoenue rpada MaTpuIlpl IO CIIUCKY PEOEp, TOMOTHUTEIILHOTO JaHHOMY H

M30MOP(HOro TaHHOMY.

KonTpoJibHbIe padoThl

HE NMPeAYCMOTPEHBI

CamocrosiTe/ibHas1 padoTa. 15
Pabota ¢ yueOHOI u cmpaBouHOM nuTeparypoil. Mcmonp3oBaHue rpaduyeckux
WUTIOCTpallMi  cofiepaHusl pa3iuyHblx noHATUd. [Ilpumenenue rpadoB B
IIPAKTUYECKUX 3aJaHMSIX.

MakcumanbHas yyeOHasi Harpyska: 81

JUist XapaKTepUCTUKU YPOBHS OCBOEGHUS Y4eOHOT0 MaTepraa UCTIOIb3YIOTCS Ceaylonue 0003HaueHus:
1-o3HakoMUTENBHBIHN (y3HaBaHUE paHee U3YUYEHHBIX OOBEKTOB, CBOWCTB);
2 - penpOyKTUBHBIN (BBIIIOJIHEHUE JIEATEILHOCTH 110 00pas3ily, HHCTPYKIIMH WU 110/1 PYKOBOZICTBOM)

3 - MPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIHHOE BHITIOJTHEHUE JIESITETLHOCTH, PEIICHNE TPOOIEMHBIX 33/1a4)

10



3.YCJIOBUS PEAJIM3AIINY YYEFHOM JUCIUATLIUHBI

3.1. TpedoBaHusi K MUHUMAJIbHOMY MATE€PHATbHO-TEXHHYECKOMY 00ecredeHH 0
Peanu3zanus nporpaMmbl y4eOHOM JUCIUIUIMHBI TPEOYET HANWYHS YIeOHOTO KaOuHeTa
MaTeMaTHKH:

KOJIMYECTBO MOCagoYHbIX MecT — 30 ,

cToJi Jyis mpenojasarens 1 mir.,

CTYJ JJis ipenojasareis 1 mr.,

nepcoHaybHbIN KommnbtoTep IRU 1 mit.,

npoekTop Panasonic 1 mir.,

3ByKoBbIe KosoHku Microlab 2.0 1 mit.,

9KkpaH 1 mr.,

JIOCKa MapKepHasi MeJloBasi KOMOMHUpOBaHHAs | mIT.,

JIMJIaKTUIECKUE TIOCOOHSI.

1O:

1. Windows 7 (mpodeccuonanshas nuiensus, OO0 "burponukc BiaanBocTok" KOHTpaKT
Ne 0320100030814000018-45081 ot 09.09.14 Ne 48609744, Ne62096196, Ne 48958910, Ne
45829305, 6eccpouHo);

2. MS Office 2010 pro (nmumen3us Ne 48958910, Ne 47774898 , 6eccpouHo);

3. Yandex (cBoGoaHOE);

4. Google Chrome (cBoGosHOE);

5. Internet Explorer (cBoGoaHOE).

3.2. NudopmanuoHHoe obecnevyeHne peaan3aluu NporpaMmsl
OcCHOBHbBIE HCTOYHUKHU:

1.Marematuka : y4eOHUK JJIs CpeiHero nmpodeccruoHanbHoro oopasoanus / O. B. TarapHukos
[u 1p.]. — Mocksa : FOpaiit, 2019. — 450 ¢. — Tekcrt : anexrponusiii // BC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/433901 (nara obpamienus: 26.05.2020).

2.I'ucun, B. b. Marematuxka. [Ipaktukym : yuebHOe mocodue i1t CpeTHero
npodeccuonanproro oopaszosanus / B. b. 'ncun, H. I11. Kpemep. — Mocksa : FOpaiir, 2020.
— 202 c. — Texkcr : anextpoHHbIH / OBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/449059 (nara obpamenus: 26.05.2020).

I[OHOJIHI/ITCJIBHLIB HCTOYHHUKHU:

1.Kyuep, T. Il. Marematuka. TecTsl : yueOHOe mocobue AJisi CpeiHero npodeccuoHanbHOro
obpazoBanus / T. I1. Kyuep. — 2-e u3zn., uctp. u gon. — Mocksa : FOpaiit, 2020. — 541 c. —
Tekcr : anextponnsiii // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452010 (nata
obparenus: 26.05.2020).
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4KOHTPOJIb M OIIEHKA PE3VJbTATOB OCBOEHHUA YUYEBHOWM

JUCIHUIIVIMHBI

KOHTpOHB U OLCHKa pPE3YyJIbTAaTOB OCBOCHUMA y‘-IG6H01>i AUCHUIITIMHBL OCYIICCTBIIACTCA
nmpemnoaaBarciiceM B IIPOLHECCE NPOBCACHUA IMPAKTHUYCCKUX BaHHTI/Iﬁ, TECTUPOBAHHA, a4 TaKXKC
BBITIOJTHCHU A O6y‘-IaIOH_II/IMI/ICSI HHIUBHUIYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHCI[OBaHHfI.

Peszynomamut 00yuenusn

Kpumepuu oyenku

Memoowt ouenku

Ilepeuensv 3nanui, oceausaemvix 6
PAMKAX OUCYUNTUHBL:

OCHOBBI MAaTEMaTHYECKOTO
aHanu3a, JMHEHHOU anreOphl U
AQHAJMTUYECKON TEOMETPHH.

OcHoBBI Au(HEepPeHIHATHEHOTO U
HWHTETPAIbHOTO UCYUCIICHHUS.

OCHOBEI TCOPHUU KOMIIJICKCHBIX
YHUCCII.

Ilepeuens ymenuii, oceausaemuix 6
PAMKAX OUCYUNTIUHDL.

BrInonHaTe onepanyuy Hax
MaTpULAMU U PELIaTh CUCTEMBI
JIMHEHHBIX YPABHEHUM.

Onpenensts npeaesn
MOCIIEI0BATEIBHOCTH, TTPEIEIT

byHKLIMN.

[TpyuMeHATh METOMIBI
G depeHIMaTBEHOTO U
MUHTETPAJIbHOTO UCUUCIICHUS.

Hcnonbs30BaTh METOBI

Qg epeHIIMpOBaHUS U
UHTETPUPOBAHUS ISl PEIICHUS
NPaKTHYECKHX 3a/ad.

Pemares nuddepennmansueie
yYpaBHEHHS.

ITonp30BaThCA NOHATHAMM TCOpHUU
KOMIIJICKCHBIX YHUCCII.

«OTIMYHOY» - TEOPETHUECKOE
CoJiepKaHue Kypca OCBOEHO
MOJIHOCTHIO, Oe3 mpoOesoBs,

yMeHus1 ¢hOPMHUPOBAHBI, BCE

IpeTyCMOTPEHHBIE
IIPOrpaMMoit yueOHbIe
3a7aHus BBITIOJTHEHBI,

Ka4yCCTBO HX BBIIIOJIHCHUA
OLCHCHO BBICOKO.

«XO0pOoIIO» - TEOPETUICCKOE
CoOJIep’KaHNEe Kypca OCBOCHO
MOJIHOCTHIO, 6€3 TpoOeoB,

HEKOTOPBIC YMCHHUS
c(hopMuUpOBaHbI
HEI0OCTaTOYHO, BCE
MPEyCMOTPCHHBIE
POTPaMMOi yueOHBIC
3a/laHus BBITIOJTHEHBI,

HCKOTOPBIC BUBI 3aI[aHI/II7I
BBITIOJTHEHBI C OIITMOKAMHM.

«Y IOBJIETBOPUTEITBHO» -
TEOPETHUECKOE COJepKaHUE
Kypca OCBO€HO YaCTHYHO, HO

poOebI HE HOCSIT
CYIIIECTBEHHOTO XapakTepa,
HE00X0IuMbIe YMEHHUS
paboThl ¢ OCBOCHHBIM
MaTepuaioM B OCHOBHOM
c(hOpMHUPOBaHBI,
OOJBIITUHCTBO
MPEyCMOTPEHHBIX
MPOTPaMMOit o0yJeHus
y4eOHBIX 3alaHul
BBITTOJIHEHO, HEKOTOPHIE U3
BBITIOJTHEHHBIX 3aJlaHui

COJIepIKaT OIINOKH.

((Hey,HOBJ'IeTBOPI/ITeJ'IBHO» -
TCOPCTUICCKOC COACPIKAHUC

YCTHBIH OIPOC,
TECTUPOBAHHUE,

BBITIOJIHEHHE
WHAMBUYaJIbHBIX 3a/IaHU
Pa3IMYHOM CIIOKHOCTH

OILICHKA OTBETOB B XOJI€
IBPUCTUYECKOM Oecebl,

TCCTHUPOBAHUC

OILICHKA OTBETOB B XOJI€
IBPUCTUYECKOM Oecebl,

IIOoAroTOBKa Hpe3eHTaI_[I/II71

YCTHBI OIIpOoC,
TECTUPOBAHUE,

JIEMOHCTPALIUS YMEHHUS
BBITIOJIHATH OIE€pPALK HAJl
MaTpHUllaMU U penaTh
CUCTEMBI JIMHEHHBIX
yYpaBHEHUH B
VHIUBUYyAJIBHBIX
3aJaHMAX

YCTHBIH OIIpOC,
TECTUPOBAHUE,

JEMOHCTPALUS YMEHUS
pelaTh 3a1a4u, HCIIONb3Ys
YpaBHEHUS MPSAMBIX U
KPHBBIX BTOPOTO NOpsIIKa
Ha IUIOCKOCTH

YCTHBIH OIIpOoC,
TECTUPOBAHUE,

JEMOHCTpAaIHs YMEHUS
IPUMEHSATH METOJIbI

b depeHIMaTbLHOTO U
MHTETPAJIbHOTO
WCYHCIIEHUS TPU PELICHUN
3a1a4y
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Kypca He OCBOCHO,
HE00X0/IMMBbIE YMEHHSI HE
c(hopMUPOBaHBHI,
BBITIOJTHEHHbBIE yueOHbIC
3aJ]aHUs COJICPIKAT rpyObIe

YCTHBIH OIPOC,
TECTUPOBAHHUE,

JIEMOHCTpPAIIHS YMEHHSI
pemiatb

OLLIMOKH.

nuddepeHaIbHbIC
ypaBHEHHSI

YCTHBIH OIIpOC,
TECTUPOBAHUE,

JIEMOHCTpAIUA YMEHUS
MOJb30BATHCS MOHATUSIMU
TEOPUU KOMIUIEKCHBIX
YHCEN TTPU BHITTOJTHCHUHN
VHIUBUYAJIbHBIX 3a1aHUI

PesyabTaThl 00yueHus
(ocBOCHHBIC YMEHMS, 3HAHUSA)

®opMBbI M METOABI KOHTPOJIS M OLlEeHKH
pe3yibTaToB 00y4eHHu st

YMmenus:

pemaTh MPUKIIAJIHbIC 3a]]a4i B 001aCTH
PO ECCHOHATBHON AEATETLHOCTH

HuddepennmpoBannblii 3a4€T. [IpakTuueckue
3aHATHS, BHEAYAUTOPHAsI CAMOCTOSTENbHAS
pabora

3HAHUA:

OCHOBHBIC MATCMATUYCCKUEC MCTOABLI pCHICHUS
IMPUKIAAHbIX 3a/1a4 B obnactu
HpO(l)CCCI/IOHaJIbHOI;’I ACATCIIBHOCTH,

JuddepenumnpoBannsiii 3auéT. [IpakTuaeckne
3aHATHS, BHEAYJUTOPHAs CAMOCTOATEIbHAS
pabora

OCHOBHBIE ITIOHATHUS U METO/bI JINHENHOU
anreopsl

Huddepenunponannblii 3auét. [IpakTnyeckue
3aHATHS, BHEAYAUTOPHASI CAMOCTOSITENIbHAS
pabota

OCHOBHBIC ITIOHATHUSA U MCTOAbI
MATEMATHYCCKOI'O aHaJIn3a

Huddepernunponannbliii 3auéT. [IpakTuueckue
3aHATHS, BHEAYJUTOPHAs CAMOCTOATEIbHAS
pabota

OCHOBBI AU HEepeHIINATEHOTO UCYUCTICHUS

Huddepernunponanubiii 3a4éT. [IpakTudeckue
3aHATHS, BHEAYJUTOPHAs CAMOCTOATEIbHAS
pabota

OCHOBBI MHTCI'PAJIBHOI'O UCUMCIICHUA.

Huddepenunponannblii 3a4ét. [IpakTnyeckue
3aHATHS, BHEAYAUTOPHASI CAMOCTOSATENbHAS
pabora

OCHOBHBIC ITOHATUA U MCTOABI TCOPUHN
KOMIIJICKCHBIX YUCECII

Huddepenunpoannbiii 3auét. [IpakTnyeckue
3aHATHS, BHEAYJUTOPHAsI CAMOCTOSTENbHAS
pabota

OCHOBHBIC IMOHATHUA U METOABLI TCOPUH
BepOHTHOCTCﬁ 1 MaTeMaTHYE€CKON CTaTUCTUKU

Huddepenunponannbliii 3a4ét. [IpakTuueckue
3aHATHS, BHEAYJUTOPHAs CAMOCTOATEIbHAS
pabota

OCHOBHBIC ITOHATHA )II/ICKpCTHOfI MaTEMAaTUKN

JuddepenumpoBannbiii 3auéT. [IpakTuueckne
3aHATHUS, BHEAYIUTOPHAs CaMOCTOSATEIIbHAS
pabora
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1.001mue moJIoKeHus

KonTponbHo-ouenounsie cpenctsa (KOC) mpenHasHaueHbl A8 KOHTPOJS U OLIEHKH

00pa30BaTeNbHbIX JOCTHKEHUM 00YJarolIUXCsl, OCBOMBIIMX MPOrpaMMy y4EOHON AMCUUIIIMHBI

EH.01Maremaruxka.

KOC pa3paboranbl Ha OCHOBaHUH:

- OCHOBHOM oOpa3zoBarenbHOo# nporpammbl CI1O nmo cnenmanbHocTr 21.02.05 3emenbHO-

HMYHICCTBEHHBIC OTHOLICHUSA

- mporpammsbl yuebHoi qucuurinasl EH.01MaTtemaTtuka

dopMoi MPOMEKYTOYHOM aTTeCTAUK SABISICTCS MU PEepeHITMPOBAHHBIN 3aUET.

2. Pe3y.]II>TaTbI O0CBOCHMA JUCIHUILINHDBI, IOJICKAIIUE ITIPOBEPKE

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIC YMEHHS, YCBOCHHBIE
3HAHUA)

OcHOBHbIE IOKA3aTeJIN OLEHKHU pe3yabTaToB

YMenue pemats 3a1a4u
MaTeMaTHYeCKOT0 aHaln3a, TMHEHHON
anreOpbl ¥ aHATTUTHYECKOH TeOMETPUN

- BeInmosiHeHne IelCTBUIA HAJl MAaTpULIAMU

- Briunciienue onpenenurenei

- Pemienue cucreM TMHENHBIX YpaBHEHUN
METO/10M 00paTHOI MaTpHULIbI

- Pemenue cucrem JIMHEWHBIX YpaBHEHUN 110
¢bopmynam Kpamepa

- Pemienue cucreM TMHENHBIX YpaBHEHUI
meronoM ['aycca

- BeinonHeHne nencTBUI HaJl BEKTOpaMu

- HaxoxzaeHue ckaasipHOro, BEKTOPHOTO U
CMELIaHHOTO IPOU3BEIECHUS BEKTOPOB

- [TocTpoeHne TOYEK U HaXOXKIECHUE UX
KOOPAMHAT B IPSAMOYTOJIBHOMN 1EKapTOBOU U
MOJIAPHOM CUCTEMAaX KOOpAUHAT

- Boiuncnenue npenena GyHKIUU B TOYKE U B
OECKOHEUHOCTH

- UccnenoBanue pyHKIIMN Ha HEPEPHIBHOCTH B
TOYKE

- Haxoxnenue npon3BogHON QyHKIIUU

- HaxoxaeHue npon3BOIHBIX BBICIIUX IIOPSAIKOB
- UccnenoBanue pyHKIMY U TOCTPOEHUE
rpaduka

- HaxoxeHue HeolpeeIIeHHbIX HHTETPAJIOB
- Brruncienue onpeeneHHblX HHTErpagos

- HaxoxaeHune 4aCTHBIX IPOU3BOIHBIX

- UccnenoBanue psAaoB Ha CXOAUMOCTD

YMeHue npuMeHsTh pa3InyHbIe
METO/JIBI JJIsI PEeIICHHUS] OOBIKHOBEHHBIX
nudepeHIaNTbHBIX YPaBHEHUN U UX
CUCTEM

- Pemmienune qudepeHnmanbHbIX ypaBHEHUH
IIEPBOrO U BTOPOTO MOpPsAKa
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YMenue peaTh BEPOATHOCTHBIC U
CTaTUCTHYCCKHUCEC 3aJa4n

- HaxoxieHue BepOsSTHOCTH CIIy4alHOIO
COOBITHS

- CocTaBieHue 3aKOHa pacrpeeIeHus
CIIy4ailHON BEJIMYHHBI

- BeluucieHre 4nciioBbIX XapaKTepUCTUK
CIIyYalHBIX BEJIMYUH

3HaHHE OCHOBHBIX METOJI0B
MaTEMaTHYECKOT 0 aHAIN3a,
AQHAJIMTUYECKON N€OMETPHUHM, TUHEHHOU
ayreOpbl, 37IEMEHTapHON TEOpUU
BEPOSATHOCTEMN

- [lepeuncnenue nocnean0BaTeIbHOCTH ACHCTBUI
IIPU PEIICHUU CUCTEM JIMHEWHBIX YpaBHEHUN
METOZ0OM 00paTHON MaTpHILIbL, 110 HopMyIam
Kpamepa, metogom ["aycca

- @opMyJIMpPOBKA ONPEACIICHUI U NIEPEUNCICHUE
CBOMCTB CKaJIIPHOT'O, BEKTOPHOT'O U
CMEIIaHHOTO MPOU3BEIEHUS BEKTOPOB

- Knaccudukanus touek pa3pbiBa

- ®opmynupoBKa mpaBui 1up HepeHIupoBaHHS
U TIepeYHCIICHUE MPOU3BOIHBIX OCHOBHBIX
3JIEMEHTApHBIX PYHKIMH

- [lepeuncnennie TaOMUYHBIX HHTETPATIOB

- ®opMyIHPOBKA KIACCUYECKOTO OMPEICICHUS
BEPOSATHOCTH

3HaHHEe MaTeMaTHYECKUX MoJieNnen
HpOCTGfIH.IPIX CHUCTCM U IIPOLIECCOB B
€CTCCTBO3HAHNHN U TCXHUKE

- ®opMyIHUPOBKA T€OMETPUUYECKOTO U
MEXaHUYECKOTO CMBICIIA TTPOU3BOIHOM

- [Ipunos>xeHue onpeaesieHHOro HHTerpalia K
BBIUMCJICHHIO TIOIIAJEH MI0CKuX (uryp,
00BEMOB TeJ1 BpallleHHs], ITyTH, TPOUIEHHOTO
TOYKOM

- Onucanue mpoleccoB B €CTECTBOZHAHUU U
TEXHHUKE C MTOMOIIBI0 (P epeHIInaTbHBIX
yYpaBHEHUH

3. PacnipenesieHne OlleHUBAHUSA Pe3YJIbTATOB 00y4eHUsI 10 BHAaM KOHTPOJIA

Buanbl atrecranun

HaumeHoBaHue 3J1IeMeHTA YMEHH
WJIM 3HAHUH

Texywuti koumponw Ilpomeosrcymou
Has
ammecmayu

A

Y 1. BBIIONHATH ONEpallMM  Haj
MaTpuiaMd W pemarb  CUCTEMBI
JIMHEUHBIX YPaBHEHUH;

V2. MPUMEHSTh METO/BI

T pepeHIMaIbHOr0 U MHTErpajIbHOTO
HCUHCIICHUS;

V3. pemarb
YpaBHEHUS;

nuddepeHuanbHbIe

3 1. 3HaHHEe OCHOB MAaTEMAaTHYECKOIO
aHaNlM3a, AHAJIMTUYECKOW TE€OMETPHH,
JUHEWHON anreOpbl

pacueTtHoe 3amanue - 10

PAaCUYCTHOC 3aJaHUC - 1

pacdeTHoe 3amanue - 1

pacdeTHoe 3aaHue - 2

pacdeTHoe 3ajiaHue - 24

pacueTHOE 3aaHKe - 3
pacdeTHoe 3a/aHue - 3

YCTHBIN OTBET - 3
YCTHBIN OTBET - 33
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32. 3HaHue OCHOBBI
nudepeHIaIBHOTO U UHTETPATLHOTO
UCYHCTICHUS

YCTHBIN OTBET - 1

CTHBIN OTBET - 4
pacuyeTHoe 3a7aHue - 2 Y

4. PacnpenejieHHe THIIOB KOHTPOJIbHBIX 3aJaHHil 10 3J1€eMEHTAM 3HAHUH
YMEHHUIA.

Hu

Copnep:kanue THI KOHTPOJBLHOIO 3a1aAHHUS
yueOHOro marepuaJja
o Iporpamme yI[ Vi V2 V3 31 32
Pa3znen 1. DineMeHTHI JTUHEHHON aareOpbl 1 AHAJTUTHYECKOH reoMeTPUH
Tema 1.1. Pemienue cucrem JTMHEHHBIX N e
ypaBHEHUH 6.1
Tema 1.2. BeKTOpsI 1 KOOPAMHATHI pacuertoe CTHB
3alaHnC Y
6.3 orBer 6.2
Paznen 2. BBeienue B MaTeMaTHUYeCKHUIl aHAJIN3
Tewma 2.1. ®yHk1UH, pacterHoe
3aJlaHHe
II0CJIEN0OBATEIILHOCTH, IPEIEIIBI 6.4 pacdeTHoe
pacye€THOC ?éagaHHe
3a/1aHHe '
6.5
Paznen 3. Auddepenunaibuoe ucunciaeHue GyHKIMA 0HOI nepeMeHHOi
Tema 3.1. Texuuka quddepeHpoBanus | Paciertoe yCTHBIH pacuertoe
Zaé[a}me otBer 6.7 Zaé[aHI/Ie
Tema 3.2. [Ipumenenue
QG depeHaTbLHOr0 HCYUCTICHHS IS D e
uccieoBaHusl QYHKIMHA U TIOCTPOEHUS UX | 6.8
rpaduKoB
Pa3nen 4. UaTerpanbHoe ucuncienne GyHKIUM OHOM NepeMeHHOMH
Tema 4.1. HeonpeneneHHbIN nHTErpai U pacterHoe CTHBI
o 3a/laHue Y 6.10
€ro CBOucCTBa 6.9 otBer 6.
Tema 4. 2. OnpeneneHHbIN HHTErpal pactetHoe pacterroe
3aJaHuEC 3aJaHueC
6.11 6.11
Pa3nes 5. ®yHKIMH HECKOJIBKHUX NepeMeHHbIX
Tema 5.1. [luddepennmpoBanne GyHKIuy | Paciertoe
3aJlaHie
HECKOJIbKUX IIEPEMEHHBIX 6.12
Paznen 6. O0bIkHOBeHHBIE M (pdepeHIHATbHbIE YPABHEHUSA
Tema 6.1. [luddepennmansabie 31’:;:3‘;03 yoTHE
ypaBHeHus 1 nopsiika 6.13 otser 6.14
Tema 6.2. JIluddepenmaibabie E:;:SE;% yeTHbi
yYpaBHEHHMS 2 TOpsAIKa 6.13 orser 6.14
Paszpnen 7. UnciioBble ¥ pyHKIHMOHAIBHBIE PAAbI
Tewma 7.1. HucnoBsie psibl pacterHoe
3aJlaHie
6.15
Tema 7.2. DyHKIIMOHAIBHBIE PSIIBI pactertoe
3aJaHueC
6.15
Paznen 8. DiieMeHTHI TeOpUHN BePOSITHOCTEH U MAaTeMATHYECKOH CTATHCTHKHU
Tema 8.1. OcHOBHBIE TEOPEMBI TEOPUU pactetioe | pacterHoe
o 3aJjaHNe 3aJJaHue
BEPOATHOCTEN 6.16 6.16
Tema 8.2. CnyvaiiHbple BeIUYHHBI U UX pacterioe
3a1aHueC
3aKOHBI paclpeeIeHUs 6.16
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5. PacnpenejieHue THIOB M KOJMYECTBA KOHTPOJBHBIX 3aJaHMi 10

3JIEMEHTAM 3HAHUW W YMEHHUH,

KOHTPOJIMPYEMBbIX HAa NPOMEKYTOYHOM

arrecranmuu.
Conepxanne Tun KOHTPOJILHOTO 3aJaAHHUs
y4eOHOro
MaTepuaJia V1 v2 V3 31 32

1o nporpamme Y J{

Pa3nes 1. DinemeHTHI THHEHON anreOpbl U AHAJIUTHYECKOH reOMeTPUH

Tema 1.1. Penrenne

CHCTEM JIMHECUHBIX yCTHBI OTBET - 6
ypaBHEHU M
Tema 1.2. Bextopsl u .

YCTHBI OTBET - 4
KOOPAUHATHI

Pasznen 2. BBenenue B

MaTeMaTH4YeCKUil aHaau3

Tewma 2.1. ®yHK1UH,
MOCJIEIOBATEILHOCTH,
MIpeACIIbI

pacyerHoe
3aJlaHue - 7

YCTHBIH OTBET - 3

Paznen 3. Auddepenunaibuoe ucunciaenue GyHKUMii 0HOI nepeMeHHOi

Tema 3.1. TexHuka
nuddepeHIpoBaHms

pacueTrHOoe
3aJlaHue - 5

YCTHBIH oTBeT - 1

YCTHBIH oTBeT - 1

Tema 3.2.
[Ipumenenue

QG epeHIaIbLHOr0
WCUMCTICHUS JIJIS
UCCIICTOBAHMS
byHKIMI 1
MOCTPOCHHS UX
rpauKoB

pacuetrHOoe
3aaHue - 1

YCTHBIH OTBET - 2

Pa3nen 4. UuTerpaibHoe ucunciaenne GyHKIUM OHOI epeMeHHOM

Tema 4.1.
Heonpenenennsiit
WHTErpajl ¥ €ro
CBOICTBA

pacueTHOe
3aJlaHue - 5

YCTHBIH OTBET - 3

Tema 4. 2.
OrnpeneneHHbIN
HUHTETpaT

pacueTHoe
3a7aHue - 6

YCTHBII OTBET - 2

YCTHBII OTBET - 2

Paznen 5. ®yHKuUuM H

€CKOJBbKHX INEPEMECHHDBIX

Tema 5.1.
JuddepenuupoBanue
(YHKLIUU HECKOIBKUX
IIEPEMEHHBIX

YCTHBIH oTBeT - 1

Paznen 6. O6bikHOBeHHBbIE TN depeHIHATBHbIE YPABHEHHS

Tema 6.1.
Huddepennunanbuole
ypaBHeHHs 1 mopsaka

pacuerHoe
3aJIaHKeE - 2

Tema 6.2.
Huddepennunanbuble
ypaBHEHHS 2 TIOPSIIKA

pacueTHOE
3agaHue - 1

YCTHBII OTBET - 2

YCTHBIi OTBeT - 1
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Pazgen 7. UncaoBble 1 QyHKIIHOHAJBHbIE PSA/bI

Tema 7.1. YuciaoBeie

pAIbI

YCTHBIii OTBET - 4

Tema 7.2.

DyHKIIMOHAIbHBIE yerHiii orBer - 1

PAIBI

Pa3znen 8. Dj1eMeHTBI TEOPHUHU BGPOHTHOCTeﬁ U MAaTEMATHYECKOH CTATUCTHKH

Tema 8.1. OcHOBHBIE

pacuerHoe .
YCTHBIIT OTBET - 2

TEOpEMbI TEOPUU sananmc - 1
BEPOATHOCTEN
Tewma 8.2. Cniyuaiinbie
BCJIMYHHBI U UX pacyeTHoe .

YCTHBIH OTBET - 2
3aKOHBI 3apasme - 2
pacpeaciCHusa

6. CTpyKTypa KOHTPOJbLHOI0 3aJaHUs

6.1. PacueTHoe 3aaanue

6.1.1. Tekcr 3aganus
Bapuant 1

2. Pemmts cucTeMy TUHEWHBIX YPaBHEHUI METOJIOM OOpaTHON MaTpPHIIHI.
3. Pemmth cuctemy TuHEHHBIX ypaBHEeHHH 110 Gpopmynam Kpamepa.
4. Pemmth cucTeMy JIMHEHHBIX ypaBHEeHUI MeToioM ['aycca.
[ X1 + 2Xo - X3 =1,
2X =X +X =5,
1 1 2 3
3X +2X +X =7.
1 2 3
Bapmuanr 2
(2 30 -1 0 3)
1. Haiitu matpuny C=2A-B,ecru A=|-2 1 8|, B=| 2 4 1|.
2 4 3 1 30 )
2. Pemmts cucreMy TUHEWHBIX YpaBHEHUI METOIOM 00paTHOW MaTpPHIIHI.
3. Pemmth cuctemy TUHEHHBIX ypaBHEeHHH 110 Gpopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEeHUI MeToioM ['aycca.
X1 — X2 + 2X3 = —2,
X+2X =X =17,
fo ixa¢ =5
L 1 2 3
Bapuanr 3
(2 30 -1 0 3)
1. Haiitu marpuny C=3A+B,ecrm A=|-2 1 8|, B=| 2 4 1]|.
2 4 3 1 3 0 J
2. Pemmts cucreMy TUHEHHBIX YpaBHEHUI METOJIOM OOpaTHON MaTPHIIbIL.

( 2 3 O\| ( -1 0 3\|
Haiitu matpunry C=A+3B,ecoiu A=|-2 1 8|, B=| 2 4 1 |
2 4 3 1 30 J

3. Pemmth cuctemy TUHEHHBIX yYpaBHEeHHH 110 Gpopmyiaam Kpamepa.
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4. PemuTh cucTEMY JUHEHHBIX ypaBHEHU MeToa0M ["aycca.
[X1 +3%; —2x3 = 4,
X+4X =X =1,
1 1 2 3
2X +X +X =3,
L 1 2 3

Bapuant 4
(2 30 -1 0 3)
1. Haiitu matpunry C=A-4B,ecnru A=|-2 1 8|,B=| 2 4 1]|.
2 4 3 1 30 )
2. Pemmts cucteMy TUHEWHBIX YpaBHEHUI METOJIOM OOpaTHON MAaTPHIIBI.
3. Pemmth cuctemy nuHEHHBIX ypaBHEeHH 110 Gpopmynam Kpamepa.
4. PemuTh cUCTEMY JUHEHHBIX ypaBHEeHU MeToa0M ["aycca.

(Xl + 2%y — X3 =3,
X +3X +X =6,

1 1 2 3
2X —X +X =4,
L 1 2 3

Bapuanr S
(2 30 -1 0 3)
1. Haiitu matpuny C=4A-B,eciu A=(-2 1 8(,B=|2 4 1].
2 4 3 1 30 )
2. Pemmts cucteMy TUHEWHBIX YpaBHEHUI METOJOM OOpaTHON MAaTPHIIBI.
3. Pemmts cucremy nuHeHHbIX ypaBHeHU# no Gpopmynam Kpamepa.
4. Pemuth cUCTEMY JUHEHHBIX YpaBHEHUN MeTos1oM ["aycca.
Xy + X2 —3X3 = 2,
3X +7X"+x =10.
L 1 2 3
Bapmuanr 6
(2 30 -1 0 3)
1. Haiitu marpunty C=A+2B,ecrm A=|-2 1 8|, B=| 2 4 1]|.
2 4 3 1 3 0 J
2. Pemmts cucteMy JTUHEWHBIX YpaBHEHUI METOJJOM OOpaTHON MAaTPHIIBI.
3. Pemmth cuctemy TUHEHHBIX yYpaBHEeHHH 110 Gpopmynam Kpamepa.
4. PemmTh cucTeMy JIMHEHHBIX ypaBHEeHUI MeToioM ['aycca.

X1+X2+X3:3,
2X —X +X =1,

2x 43¢ -x =1.
1 2 3
6.1.2. Bpems Ha BbInosiHeHne: 60 MUH.
6.1.3. [lepeyeHb 00HEKTOB KOHTPOJISAA M OLIEHKHU

HaumenoBanue 00L,eKTOB
KOHTPOJISI M OLEHKU

OcHOBHBIE TOKA3ATEJIHN
OLIEHKH pe3yJibTaTa

Onenka
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V1 BbIIONHATH omepauud Haj | - BolnmonHeHnue necTBuit 4 bayuta
MaTpullaMd U pelaTb CHUCTEMbI | HaJ MaTpULIAMU
JIMHEHHBIX YPaBHCHU; - Beruucnenue
onpeAenuTenen
- Pemienue cucrem
JIMHEHHBIX YPABHEHUN
METOI0M 00paTHOM
MaTpHIbI
- Pemenue cucrem
JIMHEWHBIX YpaBHEHUH 110
dbopmynam Kpamepa
- Pemenue cucrem
JIMHEMHBIX YpaBHCHUH
MetoqoM ["aycca
31. ananuTHyeckol  reoMmeTpuH, | - [lepeuuncnenue
JTUHEIHOHN anreOpsl, MIOCJIEI0BATEIbHOCTH
JICHCTBHM IIPU PELLICHUH
CHUCTEM JIMHEIHBIX
YpPaBHEHUN METOJIOM
0o0paTHON MaTpUIIbL, TIO
dbopmynam Kpamepa,
meroaoM ['aycca

3a mpaBWIbHBIA OTBET HAa BOIPOCHl WM BEPHOE PEIICHHUE 337a4M BBICTABIISIETCS
MOJIOKUTEIbHAsS OlleHKa — 1 GaJw.

3a HenmpaBWJIbHBIN OTBET HA BOIPOCHI WM HEBEPHOE PEUICHUE 3aJaud BBICTABJISAETCS
oTpuuaTelibHas oneHka — 0 6ayioB.

6.2. YCTHBIN OTBET

6.2.1. Teker 3aganus

JlaTh ompeaeNeHre BEKTOPA.

JlaThb onpe/eneHye IPOEKIU BEKTOPa Ha OCh U NIEPEUMCIINTh €€ CBOHCTBA.

JlaTh onpe/eneHye CKaIspHOro IPOU3BEIeHHs BEKTOPOB U EPEUUCIIUTh EI0 CBOMCTBA.
I[aTI) OHpeI[eJIeHI/Ie BeKTOpHOFO HpOI/ISBeI[eHI/ISI BeKTOpOB nu HepelII/ICJII/ITI) ero CBOI\/JICTBa.
JlaTh onpeeNeHre CMEIIAHHOTO IPOM3BEIEeHNs BEKTOPOB U NIEPEUMCINTh €r0 CBOMCTBA.

agrwbdE

6.2.2. Bpems Ha BbInosiHeHue: 20 MuH.

6.2.3. [lepeuyeHb 00HEKTOB KOHTPOJISAA M OI[EHKHU

HaumeHnoBaHnue 00beKTOB OcHoBHBIE IOKa3aTEJH Ouenka
KOHTPOJISA M OLlCHKH OLICHKH Pe3yJ1bTaTa
32. 3HaHHE OCHOBHBIX METOJOB | - PopMyIUpOBKa 5 6aiioB
MaTeMaTH4eCKOro aHaJn3a, | ONpeleeHuN
AHAJINTUYECKOU TEOMETPHUH, | IEPEUNCIIEHHE CBOMCTB
JUHENHON anreOpbl, 3JIEMEHTapHOH | CKaISIPHOT0, BEKTOPHOTO U
TEOPUHU BEPOATHOCTEN CMEIIaHHOT O
MIPOU3BE/ICHNS BEKTOPOB

3a mpaBUIBHBIA OTBET Ha BOMPOCHI WM BEPHOE pEIICHHE 3a/Ja4d BBICTABISETCS
MOJIOKUTENbHAS OlleHKa — 1 OaI.

3a HempaBUIBHBIA OTBET Ha BOIPOCHI WJIM HEBEPHOE DEIIEHUE 3aJla4d BHICTABISETCS
oTpUIaTelIbHas orleHKa — () OaJIIoB.
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6.3. PacueTHoe 3a1anue

6.3.1. TekcT 3aganusa
Bapuant 1

Jlaubl BEKTOPEI 5(9;—2;1) u b(4;3;0) (mns Ne 1-5).

1. Haiitu a-y .
2. Haiitu (5 A l;)
3. Haiitu a’.
4. Haiitu ‘b‘
5. HaiiTu KOOpIMHATHI BEKTOPOB 8 =a+p, d= é— b, f= —351.
6. B mpsiMoyronbHO# tekapToBOi cucteme KoopauHat moctpouth Touku A (0; 0),
B (3; -4), C (-3; 4). Onpenenuts paccrosiuue mexay Toukamu Au B, Bu C, Au C.
7. [TocTpoUTh TOYKH, 3aJaHHBIC MOJSAPHBIMH KoopauHatamu: A (2; m/2), B (3; m/4),
C (3; 3n/4).
8. Jlanbl TOukHM B mOJIsIpHOW cucteme koopauHat A (2; m/4), B (4; n/2). Haiitu ux
PSIMOYTOJIbHBIC KOOPAUHATHI.
Bapuanr 2

Hanbl Bektophl a(-3;2;1) y b(3;0;4) (st Ne 1-5).

o a k~ b -

Haiitu a- .
Haiitu (5 Ab )
Haiitu a°.
Haittu ‘b‘ .
Haiitu xoopauHaTel BEKTOpOB C=a+ b, d =a-—h, f=-3a.

B mpsMoyrospHO#M eKapTOBOW cucTeMe koopaumHar moctpouth Touku A (0; 0),
C (-3; 4), D (-2; 2) E (10; -3). Ompenenuth paccrosuue Mexay Toukamu C u D, A u
D,DuE.

[TocTpouTh TOYKH, 3aJaHHbIC MOJMAPHBIMH KoopauHatamu: A (4; 0), B (2; 3m/2),

C (3; m).

Jlanbl ToukH B mpsiMoyrosbHO# cucteme koopauuat A (0; 5), B (-3; 0), C (\/§ ; 1).
Haiity ux nossipHble KOOPAUHATBL.

6.3.2. Bpems Ha BbInosiHeHue: 70 MuH.
6.3.3. IlepeyeHb 00bEKTOB KOHTPOJIS  OLIEHKH

HaunmeHoBaHue 00LEKTOB OcHoBHbIE ITOKA3aTEIH Ounenka

KOHTPOJISA M OCHKH OICHKHU pe3yjabTaTa
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V1. VYmenue pemarh 3ama4yu
MaTeMaTUu4ecKoro aHaIM3a,
JIMHEUHOU anreopsl u
AHAJIMTUYECKOU IreOMETPUH

- BrinmosiHenue neictBuit
HaJl BEKTOpaMu

- Haxoxnenue
CKaJIIPHOTO, BEKTOPHOTO U
CMEIIaHHOTO
MIPOU3BE/ICHUS] BEKTOPOB
- [TocTpoenue Touek u
HaxO0XJICHUE UX
KOOpJIUHAT B

MIPSIMOYT OJIBHOU
JIEKapTOBOM U MOJISIPHOMN
CHUCTEMaxX KOOpJUHAT

8 datoB

3a HpaBHHBHLIﬁ OTBCT Ha BOIIPOCHI HWJIM BCPHOC PCIICHHUC 3aja4r BBICTABJIACTCA

IIOJIOKUTCJIbHAA OCHKA — 1 6amn.

3a HGHpaBI/IJIbeIf/'I OTBCT Ha BOIIPOCHI WJIM HCBCPHOC PCIICHHUC 3aJa4dMl BBICTABJISCTCA

oTpHUIIaTeNbHas oleHka — () 6asioB.

6.4. PacueTHoe 3aqaHue

6.4.1. TexcT 3apanus
Bapuanr 1

1. BBI‘II/ICJ'IIz/ITL npenen GyHKuuu:

_ X® =9
im——__.
3 x 2 —8X+15

2. Bpvruucnuts npenen GyHKIUU:

lim X+9
x—>23x_6.

3. Beruucnuts npenen GpyHKun:

. sSinl7x
Ilm.—-
x>0 5in12x

4. Boruncnuth npeaen QyHKIUN:

X

Iim(1+z 3.

X%ook X

Bapuanr 2

1. Beruucnute npeaen GyHKIMH:

X2 +x-20
lim 5 )
x4 x -16

2. Bpruucnuts npenen QyHKIUU:

. 3X+6
lim .
x>22X — 4
3. Berumcnuts npegen GyHKIIH:
lim Sin 7x
x>0 5in13x |
4. Bpruucnuth npenen pyHKuuu:

Bapuant 3
1. Beruaucnuts npeaen GyHKINH:
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. x2-49
im____
7 x 2 —BX—14

2. Bwraucnuts npenen GyHKIUU:

X% +4
lim .
x>32X — 6

3. Beruucnuts npenen GpyHKuu:

. sin9x
lim = .
x=0 sin 4x

4. Bprauciuthb npeaen QyHKIuu:

Bapuanr 4

1. Berumcnuth npeaen GyHKINH:

X2 —12x+35
lim )

- 2 @@
x5 X —25

2. BI)I‘-II/I%JII/ITI) npeaen GyHKIIH:

oxt -1
lim .
x5 2x —10

3. Beruucnuts npenen GpyHKun:

lim sin 8x .
x-0 5in19x

4. Bpruucnuthb npeaen QyHKIuu:

2x
lim(1+ 4|

X—)ock X
Bapuanrt 5

1. Beruucnuts npenen GyHKIUU:

_ x? -3x-18
lim ) )

6 X —36

2. Bwraucnuts npenen GyHKIUN:

lim 2Xx—-3
x4 3x —12

3. Beruumcnuts npenen GyHKIIN:

lim sin 5x
x=0 sin14x

4. Bpraucnuth npeaen QyHKIuu:
3

10)”
lim{1+ |

X%oo\ X
Bapuanr 6

1. BI)ILII/ICJ'IIZ/ITI) npeaen GyHKINH:

_ x® -81
hm—
oo x> —11x+18

2. Bwrumcnuts npenen GyHKIUU:

lim 3x-5
x-6 2% —12

3. Beramcnuts npenen GyHKIIH:
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. sin19x
I I m -— .
x=0 sin 3x
4. Bprauciuthb npeaen QyHKIuu:

2X
14
liml 1+ _) _

6.4.2. Bpems Ha BbInosiHeHue: 40 MUH.
6.4.3. IlepeuyeHb 00bEKTOB KOHTPOJISA M OLIEHKH

HaunmeHoBaHMe 00LEKTOB OcHOBHBIE IOKA3aTEJIH Onenka
KOHTPOJISAA M OIleHKH OIIEHKH pe3yJibTaTa
V1. VYmenue pemare 3amgaud | - Beruucnenue npeaena 4 dama
MaTeMaTU4CCKOro aHaym3a, | QyHKIUH B TOYKE U B
JIMHEUHOU anreopsl 1 | 0ECKOHEUYHOCTH
AHATTMTUYECKON reOMETPHH

3a mpaBUIbHBIM OTBET Ha BONPOCHI MJIM BEPHOE pEIIEHUE 3a/laud BBICTABISAETCS
MOJIO’KUTENbHAS OLleHKa — | Oa.

3a HenpaBWIbHBII OTBET Ha BONPOCHI MM HEBEPHOE PELICHHE 3aJlaud BBICTABISACTCS
oTpuLaTelibHas oleHka — 0 6ayioB.

6.5. PacueTHoe 3aJJaHHue

6.5.1. Tekcr 3aganus
BapuanTt 1

1
HccnenoBarb GyHKINIO f(X)=_ ua HENPEPBIBHOCTh B TOUKE X, =0.
X

Bapuanr 2
2
(x npu  X#0

Uccnenosars pynknuio f (X) =4 ' Ha HEMPEPBIBHOCTH B TOUKE X, =0

npu X =
Bapuanr 3
Wccnenosats hynkmmio f (X) = X* Ha HeNPepbIBHOCTH B TOYKE X, = 0.

6.5.2. Bpems Ha BbInosHenue: 10 MuH.
6.5.3. [lepeueHb 00HEKTOB KOHTPOJISAA M OI[€HKHU

HanmenoBanue 00beKTOB OcHOBHBIE MOKA3aTeJHN Ouenka
KOHTPOJISA M OLIEHKH OlIEHKH pe3yJibTaTa
V1. VYwmenwme pemarb 3amaud | - UccnegoBanue GyHKINNA 1 Gamn
MaTeMaTHYeCKOTo aHaJM3a, | Ha HEMPEPBIBHOCTH B
JIMHEWHOU anreopsl U | TOYKE

AHAJTMTUYECKON r€OMETPUH
31. 3HaHue OCHOBHBIX MeTOAOB | - Kinaccuduxamms Touex
MaTeMaTU4eCKOro aHanm3a, | pa3pbiBa
AHATMTUYCCKOU T€OMETPUH,
JMHEWHOW anreOphl, >JIE€MEHTapHOM
TEOPUH BEPOSTHOCTEMN

3a mpaBWIbHBIM OTBET HA BOMPOCHI WJIM BEPHOE PEIICHUE 3aJa4d BBICTaBJISETCS
MOJIOKUTEILHAS OlleHKa — 1 Oa.
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3a HenmpaBWJIbHBIM OTBET Ha BOIPOCHI MJIM HEBEPHOE PEIICHHUE 3aa4d BBICTABIIACTCS
oTpuIaTeNnbHas onenka — 0 6amioB.

6.6. PacueTHoe 3aaanue

6.6.1. TekcT 3aganusa
Bapuant 1

1. Haiitu npousBoanyto GyHKIUHU Y = sin® (4X3 - 2).
2. Haiitu npon3BOAHYIO TPEThEro nopsiaka GyHKuuu Yy = 3x* +cos5x .

3
3. Hamucarp ypaBHeHHME KacaTelnbHOW K rpaduky (yHKIIHH f()=_ 5 rtouke ¢
X

abcuuccoit X, =—-1, X, =1.
3 2 o
4. MarepuaibHas TOYKA JBHIKETCS IO 3aKOHY X(t) =—_t7 +2t" +5t. Haiitu ckopocTh

1 YCKOpeHHe B MOMEHT BpeMmeHnu t=5 c. (Ilepemenienune namepsiercss B MeTpax.)
Bapuanr 2

1. Haiiti mpomsBonnyo GpyHKumH Y = cos’ (6X2 + 9).

2. Haiitu npon3BOAHYIO TPETHEro nopsiaka GyHkuuu y = 2x° —sin3x.

3. Harmcars ypaBHEHHE KacaTenbHOH K rpaduxy dymkmuu f (X) = 2X— X B TOUKe ¢
abcuuccoit X, =0, X, =2.

4. MarepuanbHas TOYKa ABMXKETCS Mo 3akoHy X(t) = t3 —4t?. Haittu CKOPOCTh U

B 3ycxopeHI/Ie B MOMeHT BpeMmeHH t=5 c. (Ilepemerienne n3mepsieTcst B METpax.)
apuaHT

1. Haiiti mpomsBoanyo GpyHKIMH Y = tg° (3X4 —13).
2. Haiiti mpon3BOIHYIO TpeThero mopsika GpyHkmun y = 4x° —e>
3. HammcaTh ypaBHEHHe KacaTeldbHOH Kk rpaduxy ¢ymxmum f(X)=x° +1 B Touke ¢
abcruccoit X, =0, X, =1.
1.4

4. MarepuaibHas TOYKa JBIDKETCS IO 3aKOHY x(t) = Zt

4ycxopeHHe B MOMeHT BpeMeHnu =5 c. (Ilepememnienne usmepsieTcs: B MeTpax.)

+t%. Haiitn CKOpOCTb U

Bapuaunt

1. Haiiti mpousBoanyio (yrkmu y = ctg * (SX3 + 6).

2. Haiiti mpon3BoIHyI0 TpeThero mopsaka Gpyskmun y = 5x* — cos 4x.

3. Hammcath ypaBHeHHe KacaTelbHOH Kk rpaduky dymxmam f(X) = x> —1 B Touke ¢
abcuuccont X, =—1, X, =2.

4. MarepuanpHas TOYKa IBIDKeTCS Mo 3akoHy X(t) =t* —2t. Haiitu ckopocts w
yckopeHue B MoMeHT BpeMeHnu t=5 c. (Ilepemernienne nsmepsiercss B MeTpax.)

Bapuanr S

1. Haiitn nponsBoyio ¢pyHKimu y = arcsin® 7x2.

2. HaiiTH IpOM3BOIHYIO TPEThero mopsiaka GyHkmmn Y = 4x* +sin 2X.

3. Hammcare ypaBHeHme kacarenbHOM K rpaduky ¢ynkuumm f(X)=tgx B Touke ¢

T yis

v X = X = .
8.6CI_[I/ICCOI/I !
0 A 0 3

4. MarepualibHass TOYKa JIBWXKETCS 1Mo 3akoHy X(t) = 2t* —8. Haiitu CKOPOCTb H
yckopeHue B MoMeHT BpeMeHnu t=5 c. (Ilepemenienne nsmepsiercss B MeTpax.)
Bapuanr 6
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Haiiti mpom3BoHyio ¢pyrkime y = arctg °5x* .

HaiiTi npousBoHYyIO TpeThero nopsaka GyHKIuu Yy = 6x° +e™ .

3. Hanwmcarp ypaBHeHue KacaTenbHOU K rpaduxy ¢ynkmun f(x) =1+ COSX B TOUKE C

abcuuccoit X, =0, XO

2

4. MartepuanbHas Touka BIKeTcs 1o 3akoHy X(t)=t*+2t. Haiftu ckopocts u

yckopeHue B MoMeHT BpeMeHnu t=5 c. (Ilepemenienue nsmepsiercss B MeTpax.)

6.6.2. Bpems Ha BbInosiHeHue: 40 MUH.
6.6.3. IlepevyeHb 00bEKTOB KOHTPOJIS  OLIEHKH

aHAJIUTUYECKOMN IreoMCTpun

IMPOU3BOJHBIX BBICIIHNX
IMOPAAKOB

32. 3HaHue MaTeMaTHYECKUX
MOJIEJIEN MTPOCTENIIINX CUCTEM U
MPOLECCOB B €CTECTBO3HAHUU U
TEXHHUKE

- ®opmynupoBKa
r€OMETPUUYECKOIO U
MEXaHUYECKOIO CMBICIIA
IIPOU3BOJHOMN

HaumenoBanue 00beKTOB OcHOBHBIE IOKA3aTEJIN Onenka
KOHTPOJISI M OLIEeHKH OLICHKH pe3yJibTaTa
V1. VYmenue pemars 3agaud | - Haxoxnenue 4 Ganna
MaTeMaTHYeCKOro aHanu3a, | IPOU3BOJAHON QyHKIIMH
JIMHEWHOU anreopsl u | - Haxoxnenue

3a HpaBI/IJIBHblﬁ OTBCT Ha BOIIPOCHI HMJIM BEPHOC PCIICHHUEC 3aJa4r BBICTABJIACTCA

IIOJIOKUTCJIbHAA OICHKA — 1 6amn.

3a HGHpaBI/IJH)HI)If/'I OTBCT Ha BOIIPOCHI WJIM HCBCPHOC PCIICHHUC 3ada4dMd BBICTABJISACTCA

oTpuIaTesbHas oneHka — 0 6amioB.

6.7. YCTHBIN OTBET
6.7.1. Tekcr 3agaHus

C(I)OpMy.HI/IpOBaTI) IpaBUjia I[I/I(l)(i)epeHHI/IpOBaHI/IH " 3anurcaThb MPOU3BOAHBIC OCHOBHBIX

AJIEMEHTApHbIX (PYHKINII:
1°. =

2°. (ch ) =
BuactHocTH, X' =

(X2 )r —
() =
(Wx) =
i
¥

3° (kx+b)" =

8°. (tgx)’' =

9°. (ctgx)’ =
10°. (arcsin x)' =
11°. (arccosx)' =

12°. (arctgx)' =
13°. (arcctgx)’ =

[TPABUJIA TUODPEPEHIIMTPOBAHUA

14°.  (u+v)' =
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4°,

5°.

6°.

7°.

(aX )! —

B yactaoctn, (e*) =

(log,x)" =

B gactaoctu, (Inx)' =
(lgx)" =

(sinx) =

(cosx)' =

16°. (uv) =
17°. (cu) =
18°.  (u)

B yvactHOCTH,

ITPOM3BOJTHA S CJIOXXHOU ®YHKIIUHN

19° fo() =

6.7.2. Bpems Ha BbINOJIHeHUe: 15 MuH.
6.7.3. IlepevyeHb 00bEKTOB KOHTPOJIS U OLIEHKH

(1)

)

HauMenoBanue o0LeKTOB OcHOBHBIC TOKA3ATeJIH Onenka
KOHTPOJISA ¥ OlleHKH OIIEHKH pe3yJibTaTa
31. 3HaHnre OCHOBHEBIX METOIOB - ®opmynupoBKa paBuil 28 damioB

MaTEeMaTHYECKOT0 aHAIIN3a,
aHAJIMTUYECKON T€OMETPUH,
JTMHEWHOW anreOpsl,
3JIEMEHTApHON TeOpuu
BEPOATHOCTEMN

g hepeHIMPOBAHUS U
MePEYUCICHNE
MIPOU3BOIHBIX OCHOBHBIX
AIIEMEHTAPHBIX PYHKIIHI

3a HpaBI/IHBHHﬁ OTBCT Ha BOIIPOCHI HJIM BEPHOC PCIICHUC 3ada4l BbICTABJIACTCA

MOJIO’KUTENbHAS OlleHKa — 1 Oa.
3a HempaBUJIbHBIA OTBET HA BONMPOCHI MJIM HEBEPHOE PEILICHHME 3a/laud BBICTABISAETCS
oTpuuaTeNbHas oreHka — 0 6ayioB.

6.8. PacueTHoe 3a1aHue

6.8.1. Tekcr 3aganus
HccnenoBaTh QyHKIMIO U IOCTPOUTH €€ TpaduKk.

Bapuanr 1
f(x)=x* —2x+8.
Bapmuanr 2
2x° 2
f X)= ——— + X+ __.
) 3 3
Bapuanr 3

f(X) =—x> +5x+4.

Bapmuanr 4

1

X2
Foo="_4 X %
4716 4

Bapuanr S

f(x)=—C+3x—2.

Bapuanr 6

f(x)=x* —2x% -3.

Bapuanr 7
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f(X) =X +3x+2.
Bapuant 8
f(x)=3x% —

6.8.2. Bpemsi Ha BbInoJIHeHHUe: 20 MUH.
6.8.3. IlepeuyeHb 00bEKTOB KOHTPOJISI M OLIEHKH

aHAJUTUYECKOM TreoOMETpHUU

HaunmeHoBaHHe 00HEKTOB OcHOBHbBIE OKA3ATEJIH Onenka
KOHTPOJISI M OLlEeHKHU OIIEHKH pe3yJibTaTa
V1. VYmenwe pemarts 3amaud | - MccnegoBanue GyHKIIUN 1 6amn
MaTeMaTU4CCKOro aHaJlM3a, | U MOCTPOCHHE Tpaduka
JIMHEUHOU anreopsl u

3a HpaBI/IJ'IBHHﬁ OTBE€T Ha BOIIPOCHI MJIM BEPHOC PCIICHHE 3aJa4M BBICTABJIACTCA

HOJIOKUTEIbHAI OLleHKa — 1 Oaiul.

3a HeraBHJ’IbHHfI OTBCT Ha BOIIPOCHI HWJIM HCBCPHOC PCIICHHC 3aJa4d BbICTABJISACTCS

oTpulatresbHas oneHnka — () 6amioB.

6.9. PacueTHoe 3aqaHue

6.9.1. Tekcr 3apanus
Bapuant 1

Haiitu HCEOMPCACIICHHBIC NHTCTPaJIbl METOAO0OM HCIIOCPCACTBECHHOI'O HMHTCIPUPOBAHUA

s Ne 1-5).
S. 5c0s X — 3x° l\ .
dx

\ x)
f x+xI

G -32X ~4)dx.
I( 1 1)

w

4. |l d
I\cos2 X Ny "
dx
J‘1+16x2

Haiitu HeomnpeieIeHHbIC HHTErPallbl METOJIOM Mo AcTaHOBKH (j171st Ne 6-8).

6. _[(8x —4)°dx.

9. Haiitn HCOHpC,Z[CJ'ICHHBIfI HHTCrpajl MCETOAOM HUHTCIPUPOBAHUA TI0 YaCTAM:

Haiitu HCEOMPCACIICHHLIC MHTCTPAJIBI METOAOM HCIIOCPCACTBCHHOI'0O MHTCTPUPOBAHUA

7. J. 12 + 5 3 ix
8. ij e dx.
I (x +5)cos xdx .
Bapmuanr 2
gﬂm 651| n52( +4x3 \

dx
X
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XX —3x" +2x°

J' . dx
X
X 92X

3, j?? 2 +5)dlx.\

4, +

dx
I 1+x%> sin’x |

dx
5, WL—
Haif'Tiy/geogptieieHHbIC HHTErPabl METOIOM MOoACTaHOBKH (juist Ne 6-8).

6. J(7x+5)4dx.

7. 2 _
Iﬁx]ag_)i?;x_-sl-_dx.
8

8. _[x7oexsdx.

9. Haiitm HeompeneneHHBI WHTETpal METOAOM HWHTETPUPOBAHUS MO  YaCTSM:

I(x —2)sin xdx .

6.9.2. Bpems Ha BbinosiHeHune: 60 MuH.
6.9.3. [lepeuyeHb 00HEKTOB KOHTPOJISAA M OIlEHKHU

aHAJIUTHYECKOM TreoOMCTpHUU

HanmeHoBaHue 00LEeKTOB OcHoBHbIE ITIOKA3aTeJIHN Onenka
KOHTPOJISI M OLEHKH OLICHKH pe3yJibTaTa
V1. Ymenne  pemars  3amaud | - Haxoxnenune 9 GaytoB
MaTEeMaTHYECKOTO aHalin3a, | HEONPEACIICHHBIX
JIMHEHHOM anreopsl U | UHTETPajIoB

3a HpaBI/IHBHHﬁ OTBCT HaA BOIIPOCHI HJIM BCPHOC PCHICHUC 3aJa4U BbBICTABJIACTCA

HOJIOKUTEIbHA OIleHKa — 1 Oaiul.

3a HeraBHJ’IbHHfI OTBCT Ha BOIIPOCHI WJIM HEBCPHOC PCIICHHUC 3aJdayM BbICTABJISCTCA

oTpuuaTeNbHas oreHka — 0 6aios.

6.10. YcTHBIM 0OTBET
6.10.1. TekcT 3apanus

3anucath TaOJIUYHBIE UHTETPaIbL:

1°.  fodx=
2. X dx =

B uactHocTH, Idx =
3. d—; =
2. [a'dx=

B uactHOCTH, J‘ex dx =
5° J.cos xdx =
6°. Isinxdx =
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dx
7°. =
-[ cos? X
0 dx _
8 J‘sinz X
90 L_
dx
B uactHocTn, |—/—=
oz
o dx
10° | 7,7
B gyactHOCTH, Ilf))((z =

6.10.2. Bpems Ha BbinosiHenue: 10 muH.
6.10.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HanmeHoBaHue 00LEKTOB OcHoBHbIE IIOKA3aTeJIHN Onenka
KOHTPOJISI M OL[EeHKHU OlIeHKH pe3yJbTaTa
31. 3HaHHe OCHOBHBIX METOIOB - [lepeuncienne 14 6annoB
MaTEMAaTHYECKOTO aHaJIu3a, TaOJIMIHBIX UHTETPAJIOB

aQHAJIUTUYECKOM TEOMETPHH,
JMHENHON anreopsl,
AJIIEMEHTapHON TEOPUH
BEPOATHOCTEM

3a HpaBI/IJIBHblﬁ OTBCT Ha BOIIPOCHI WJIM BCPHOC PCHICHHUC 3aJa4dX BLICTABJISACTCA

IIOJIOKUTCJIbHAA OICHKA — 1 6amn.
3a HenpaBHJIBHBIfI OTBCT Ha BOIIPOCHI WJIM HEBCPHOC PCIICHHUEC 3ada4dMl BBICTABJISACTCA

OoTpunareiibHas OLCHKA — 0 6amoB.

6.11. PacueTHoe 3axaHue
6.11.1. Tekcr 3axaHus

Bapuanr 1
2
1. BpuucIuTh ONpeaeaeH bl HHTErpall: J.(4X2 +X— 3)dx _
0
3
2. BpruucnuTh onpeeneHH bl HHTerpail METO0M MOICTaHOBKH: !(2 X — 1)3 dx .
3. Borumcnuth, mpeaBapuTENFHO CENaB PHCYHOK, TUIOMIAAL (UTYPHI, OTPaHUYCHHOM
JIMHHASIMU y:—X2 +4, y=0, x=-2, x=2.
4. Haiitu o0beM Tesna, NOJIYYEHHOTrO0 TMPH BpPALIEHUHM BOKPYr ocH alcice
KPUBOJMHEHHON Tparenuu, OTpaHUYEHHOU JINHUSIMU:
y:ﬁ, y=0, x=1, x=4.
5. CKOpOCTH JBIKEHHS TOUKM M3MEHSeTcs Mo 3akoHy V =3t? +2t+1 (wm/c). Haiitn
nyTh S, MpoWIeHHbIN Toukoii 3a 10 ¢ oT Havana IBUKEHUS.
Bapmuanr 2
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3
1. BorluncnuTh onpeneneHHbli HHTerpat: .[ (2x2 X+ 4)dx _

0
1

2. BpruucnuTh onpeeneHHblil HHTerpai MEeTOA0M MOACTaHOBKH: J-(BX + 1)4dx .
0
3. Beluncaute, npenBapuTenabHO CHAENAB PUCYHOK, ILIOMAAb (UIypbl, OrpaHUYEHHOM

JIMHHASIMU y=—X2 +1, y=0, x=-1, x=1.
4. HaiftTu o00BeM Tella, TMOJYYCHHOTO TMIPH BpAIIEHUH BOKPYT OCH  a0CIHCC
KPUBOJIMHEHHOU Tparneuu, OTPaHUYCHHOM JIMHUSIMU

y:ﬁ, y=0, x=0, x=1.

5. CKOpOCTb JBIKEHHUS TOUKH M3MEHAETCS M0 3aKoHy V =9t% —8t (m/c). Haiitu myTs S,
MPONJEHHBINA TOYKOM 3@ UETBEPTYIO CEKYHAY.

6.11.2. Bpems Ha BbinosiHeHue: 40 MuH.
6.11.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLEHKHU

HaumeHnoBanue 00beKTOB OcHoBHbIE MOKa3aTeu Ouenka
KOHTPOJISl M OLICHKH OLICHKH Pe3yJ1bTaTa
V1. VYmenue pemarb 3agaud | - Beiuucnenue 5 GamioB
MaTeMaTH4eCKOIo aHaJIN3a, | OIPEEICHHbIX
JUMHEHHON anreOpbl U | HHTETPpaJIoB
AHAJINTUYECKOU FEOMETPUH
32. 3HaHue MaTeMaTU4YEeCKUX - [Ipunoxenue
MOJIEJIEN IPOCTENIINX CUCTEM U OIPEAEIEHHOI0 NHTErpaa
IIPOLIECCOB B €CTECTBO3HAHUU U K BBIYMCIICHUIO TUIOIIAAeH
TEXHHUKE TUIOCKUX (UTYp, 00bEMOB
TeJN BpallleHus, IIyTH,
MIPONIAEHHOIO0 TOYKOU

3a mpaBUIIBHBIA OTBET Ha BONPOCH! WM BEPHOE PEIICHUE 3a/1auM BHICTABISETCS
MOJIO’KUTENbHAS OlleHKa — 1 Oa.

3a HempaBUJIBHBIA OTBET HA BONPOCHI MJIM HEBEPHOE PELICHME 3a/laud BBICTABISAETCS
oTpuuaTeNbHas oreHka — 0 6ayioB.

6.12. PacueTHoe 3aaaHue
6.12.1. Tekcr 3axaHuA

Bapuanr 1
HaiiTi yacTHbIe MPON3BOAHBIE (DYHKIIUH.
1. z=x-Iny+ X
X
2. 7= In(x2 + 2y3).
3. z={1+x2).
Bapmuanr 2
HaiitTu yacTHbIie MPpON3BOAHBIE (DYHKIIUNA.
1. z=x".
2. z=xy% —2xy®.
3. z=In"y.
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6.12.2. Bpemsi Ha BbINIOJIHEHHE: 25 MUH.
6.12.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HaumeHoBaHue 00beKTOB OcHOBHbIE NOKa3aTeU Ounenka
KOHTPOJISl M OLIeHKH OlIeHKH pe3yJbTaTa
V1. VYwmenue pemars 3amauM | - HaxoxaeHue 4acTHBIX 3 Gamna
MaTeMaTH4eCKOro aHaJInM3a, | MPOU3BOAHBIX
JIMHEWHOU anreopsl 51
AHAJIMTUYECKON r€OMETPUHN

3a mpaBWIBHBIM OTBET HAa BOMPOCHI WJIM BEPHOE PEIICHUE 3a]la4l BBICTaBJISETCS
MOJIOKUTENLHAS OLlEHKa — 1 6a.

3a HenpaBWJIbHBIA OTBET Ha BOIPOCHl WJIM HEBEPHOE PEIICHUE 3aJa4M BBICTABISETCA
oTpuIatesbHas oneHka — (0 6amioB.

6.13. PacueTrHoe 3aaanue
6.13.1. Tekcr 3aganusa
Bapuanr 1

SBnsAroTcs nM AaHHBIe QYHKIMM PEIICHUSIMH JaHHBIX Au(QepeHnnanbHbIX ypaBHEHHUH
(st Ne 1-4)5X )
1. y=ce™+ce’, y +4y'-5y=0.

2

1
2. y=ce'+cxe*, y +2y'+y=0.
3. yzg, y’:—iyz.
X 8
4. y=e"+2, y=4y.
5. Pewmnrts 3agauy Komm: Yy = 4% —2x+5, y(1) =8.
Pemmmte cnepyromue nuddepeHnranbiple ypaBHEHHS IEPBOTO U BTOPOTO MOpsiaAKa (JUIst

Ne 6-12).
1
6. y= x*.
V= cosx '
7. y =-6y.
8. y':X_Zl.
y
9. y’:L.
V1-x°
10.y'-3y+5=0.

11. y' —7y"+10y =0.
12. y' +4y"'+4y =0.

Bapmuanr 2

SIBnSOTCA M 1aHHBIE (QYHKIMU PEHICHUSIMU JaHHBIX IU(GQPEepeHIUATBHBIX YpaBHEHUI
(st Ne 1-4).

1. y=ce®+c,xe®, y +4y +4y =0.
y=ce*+ce*, y -y —-6y=0.
1 2

2.
3. y=e¥ -5y =3y+15.
4,

5
y=— y=-y
X
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5.

Peumnts 3anaay Komm: y' = 3% —2x+6, y(2) =19.

Pemmuts crenyromue nuddepeHnnanbHble YpaBHEHHS TEPBOTO U BTOPOTO MOPsAKa (ISt
Ne 6-12).

6.

7.

®©

10.y"+8y-3=0.
11. y" +8y"+16y =0.
12. y' —y' -12y =0.

6.13.2. Bpems Ha BbinosiHenue: 80 MuH.
6.13.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HaunmeHoBaHMe 00HLEKTOB OcHOBHbIE TOKA3ATEIH Onenka
KOHTPOJISI M OIIEeHKH OLIEHKH pe3yJibTaTa
VY2. YMeHue npuMeHsTh - Pemenue 12 6ammoB
pa3IMYHbBIC METOJBI JIJISl PEIICHUS g hepeHIHATBEHBIX
O0OBIKHOBEHHBIX ypaBHEHUI MIEPBOTO U
¢ depeHIMATBHBIX YPAaBHECHUH U BTOPOTO TOPSIAKA
HUX CHCTEM

3a HpaBI/IJIBHblﬁ OTBCT Ha BOIIPOCHI HMJIM BEPHOC PCIICHHUEC 3aJa4H BBICTABJIACTCA
IIOJIOKUTCJIbHAA OICHKA — 1 6amn.

3a HGHpaBHJIBHBIﬁ OTBCT Ha BOIIPOCHI WM HEBEPHOC PCUHICHHUEC 3ada4d BBICTABIACTCA
OoTpunareiibHas OLCHKA — 0 6amnos.

6.14. YCcTHBIN OTBET
6.14.1. TekcT 3apanus

1.

2.

CdopmynnpoBaTh 00LIME TMOJOKEHUS] HpPHU COCTaBICHUHM AUPPEpEeHINnaTIbHOIO
YpaBHEHHMS 10 YCIOBHIO 33]auu.

3anucarh quddepeHraibHOe ypaBHEHHE TOKa3aTeIbHOIO pocTa M MOKa3aTeIbHOTO
yOBIBaHUS W TIONYYUTH €ro penieHue. [IpuBecTH mpuMephl MPHKIAIHBIX 3ajad,
pelIaeMbIX ¢ ero MOMOIIBIO.

ChopmynupoBarh 3amadyy O paadoOaKTHBHOM pacmaje, 3amucartb Ui  Hee
g depeHImaIbHOe ypaBHEHHE.

CdopmynupoBath 3agadyy O TapMOHUYECKUX  KOJEOAHMSX, 3amucaTh
g depeHmaIbHOe ypaBHEHHE TapMOHUYECKHX KOJIeOaHM.

CdopmynupoBarh 3aady o MajeHUU TNl B aTMOc(hEpHOI cpese, 3amucarh Uil Hee
muddepeHIaIbHOe ypaBHEHHE.

6.14.2. Bpemsi Ha BbinoJiHenne: 30 MuH.
6.14.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HaumenoBanue 00LeKTOB OcHOBHBIE NOKA3ATEJIH Ounenka

KOHTPOJISA 1 OCHKH OICHKHU pe3yjabTaTa
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32. 3HaHMe MaTeMaTHICCKUX
MOJIENIEN TPOCTENIIUX CUCTEM U
MPOIECCOB B €CTECTBO3HAHUU U
TEXHUKE

- OnmcaHue npoueccoB B
€CTECTBO3HAHUU U
TEXHHUKE C TOMOIIBIO
Qg QepeHIraTbHbIX
ypaBHEHUH

5 0amoB

3a HpaBI/IHBHHﬁ OTBE€T Ha BOIIPOCHI MJIM BEPHOC PCIICHHE 3aja4r BBICTABJIACTCA

[MOJIOKUTENBHAS OLleHKa — | OaJul.

3a HGHpaBI/IJ'IBHHﬁ OTBE€T Ha BOIIPOCHI WJIM HEBEPHOC PCIICHHUE 3adaydld BBICTABJIACTCA

oTpuuaTeNbHas oleHka — 0 0ayioB.

6.15. PacueTrHoe 3aganue
6.15.1. TekcT 3aganusa

1. HOJ'IB3y5ICB HGO6XOI[I/IMBIM IIPpU3HAKOM CXOOANMOCTHU, I1I0OKA3aTb, YTO PAJ
2 n 2 3

2. C nomorpto npuzHaka Jlanambepa peunTs BOIIPOC O CXOUMOCTH psijia

1+ + + +..+ 4.
2 3 4 n+1
pacxoauTcsl.
1+£+i+...+1
3 ¥ 3 3"
3. Tomw3zysch MIPU3HAKOM

3HAKOYEPELYIOLIMICS P
11y f)— ]?I+...+(—1)”_l i

4, HOHLSYHCB IIPU3HAKOM CXOAHWMMOCTH 3HAKOIICPEMCHHOI'O psalad, UCCICAOBATH Ha

2 3 4
CXOJUMOCTBD DS
1—_+i—£+...+(—1)“‘1£+
21 31 4l n!

JletiOnuna, HCCIEI0BaTh

6.15.2. Bpems Ha BbinoJiHenune: 30 MuH.
6.15.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLEHKHU

Ha

JIMHEWHOU anreopsl
AHAJIMTUYECKOW F€OMETPHUH

MAaTeMaTH4CCKOIo aHaJu3a,

u

CXOOUMOCTb

HauMeHoBaHHe 00LEKTOB OcHoOBHBIE IOKA3aTeJIN Onenka
KOHTPOJISl M OLIEeHKHU OLIEHKH pe3yJibTaTa
V1. VYmenue pemars 3ajgaud | - MccnenoBaHue ps1oB Ha 4 Ganna

3a HpaBI/IHBHHﬁ OTBCT Ha BOIIPOCHI HJIM BCPHOC PCHICHUC 3aJa4U BbICTABJIACTCA

HOJIOKUTEIbHA OIleHKa — 1 Oaiul.

3a HCHpaBI/IHLHHﬁ OTBCT Ha BOIIPOCHI WJIM HCBCPHOC PCIICHHUC 3aJavM BbICTABJISCTCA

oTpuLaTesnbHas oneHka — 0 6amios.

6.16. PacueTHoe 3aqaHue
6.16.1. TekcT 3agaHusa

1. U3 xop3uHbl, B KOTOPOW HaxonsATcs 4 OenbIX U 7 YepHBIX IIapa, BBIHUMAIOT OJHUH LIap.

HaiiTi BeposSTHOCTh TOTO, UTO IIAP OKAXKETCS YEPHBIM.

2. OnpenenuTb BEpOATHOCTH MOSIBIEHUS «TepOay mpu OpocaHUHU MOHETHI.
3. B xop3une 20 mapoB: 5 cuHuX, 4 KpacHbIX, OCTaJlbHbIE YepHbIe. BriOUparoT Haynauy
onuH map. Onpenenurs, ¢ Kakoil BEpOSATHOCTBIO OH OYI€T IIBETHBIM.

CXOOAUMOCTh




10.

11.

CoObITHE A COCTOUT B TOM, YTO CTAHOK B TEUEHHE Yaca MOTpedyeT BHUMAaHHS paboyero.
BepositHocTh 3TOTO cOOBITHSI cocTaBisger 0,7. Ompenenuth, ¢ Kakod BEpOSTHOCTHIO
CTaHOK HE MOTpeOyeT BHUMAaHHUSI.

B onnoii kop3uHe HaxomsaTcs 4 Oenblx M 8 YEpHBIX MIApOB, B Apyroil — 3 Oenbix u 9
yepHbIX. W3 KakJ10il KOp3UHBI BBIHYNIU MO Imapy. HaiiTu BeposiTHOCTH TOro, yto 06a
rapa OKaKyTcst OSJIbIMHU.

Bbpocatot nBe MoHeThl. OnpenennTb, ¢ KaKoil BEpOSATHOCTHIO MOSIBUTCS «TepO» Ha 00enx
MOHETaX.

B norepee 100 GuneroB. PaswirpeiBactcst oawH Beurpbin B 200 pyOneit W nBaamaTh
BeIMTpbINIei o 50 pyonei. Ilycts X — BennurHa BO3MOXHOTO BBIMTPHIIIA JIJIsI YEIOBEKA,
umeroniero oauH ousnetr. CocTaBUTh 3aKOH pacHpeesIeHUs 3TON CIy4yailHOW BEIMYUHBI
X

Crnyuaiinas BesinunHa X 3aJjaHa 3aKOHOM PACIIPENEICHUS:

1 4 6
0,1 0,6 0,3
Haiitn ee maTemaTndeckoe OKuJaHue.

CornacHo CTaTUCTUKE, BEPOSITHOCTh TOTO, YTO JBAAATUIIATUICTHUN YEJIOBEK MPOKUBET
emie rof, pasHo 0,992. Komnanus npejyiaraet 3actpaxoBaTh xu3Hb Ha roja Ha 1000 y.e. ¢
ymnatoir 10 y.e. B3HOca. OmpenenuTs, Kakyl0 NpUOBLIb OXUIAET KOMIIAHUS OT
CTPaxOBKHU OJTHOTO JIBaATUIISITUIIETHETO YEIOBEKa.
Crnyuaiinas BennurHa X 3a/1aHa 3aKOHOM paclpe/ieNICHUs:

1 5 8
0,1 0,2 0,7
Haittu qucniepeunio u cpeiHee KBaApaTHYHOE OTKJIOHEHUE 3TOM CIIy4alHOW BEJIMYUHBI X.
Crnyuaitnbie BenuuuHbl X U Y 3aJaHbl 3aKOHOM pactipeneneHus. Haiitu Mmatemaruueckoe
OKUJIaHUE JTUX CIYYalHBIX BEIWYMH M ONPEACIUTH MO TaOIuIaM, Kakas W3 JTaHHBIX

BennunH Oonee paccesHa. I[lomcuutars aucnepcuun D(X) u D(Y). YO6emutbes, uTo
D(X)>D(Y).

2 20 28 50
X 1 1 1 1
4 4 4 4
23 25 26
Y 1 1 1
4 4 2
6.16.2. Bpems Ha BbInoJIHeHHe: 45 MUH.
6.16.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLIEHKH
HaumenoBanue 00beKTOB OcHoBHbBIE MOKa3aTeIn Onenka

KOHTPOJISI 1 OUCHKHU OLICHKHU pe3yJjbTaTra
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V1. YMmenue pemarh - Haxoxnenue 11 6anmoB
BEPOSITHOCTHBIC U CTATUCTUUYECKHUE BEPOSITHOCTH CITYy4aiHOTO
3a/1a4uu COOBITUSA

- CocraBiicHHE 3aKOHA
pacrpeeneHus
CIIy4aiiHOM BEJTUYUHBI

- BrluncieHre YuciIoBBIX

XapaKTEPUCTUK
CIIy4aHbIX BEJTMYUH
32. 3HaHWe OCHOBHBIX METOJ0B - ®opmynupoBKa
MaTeMaTU4eCcKoro aHaluusa, KJIACCUYECKOI0
AHATUTUYECKON TreOMETPUH, onpeJieIeHUsI BEPOSITHOCTU

JIMHEWHOH ayreOp#l,
3JIEMEHTAPHOU TEOPHUH
BEPOATHOCTEMN

3a HpaBI/IJIBHblﬁ OTBCT Ha BOIIPOCHI HWJIM BCPHOC PCIICHHUC 3aJja4r BBICTABJIACTCA

IIOJIOKUTCJIbHAA OICHKA — 1 6amn.

3a HGHpaBI/IJH)HI)If/'I OTBCT Ha BOIIPOCHI WJIM HCBCPHOC PCIICHHUC 3ada4dMd BBICTABJISACTCA

oTpHuIaTesbHas oneHka — 0 6aioB.

6.17. UToroBbie (0000111a10111M€e) BONIPOCHI

agrwbdE

S

14.

15.
16.

17.

18.

19.

Marpuiibl, JeHCTBUS HaJl MATPULIAMH.

Onpenenurenu 1-ro, 2-ro, 3-ro mopsakoB. [IpaBuIo TPEeyroJbLHUKOB.

Onpenenutenu N-ro nopsinka. Teopema Jlamaca.

OO6parHas Matpuiia. AJITOPUTM HaXO0XKJACHHUS OOpaTHOW MaTPHIIBI.

Panr marpuiibl. AJTOPUTM BBIYHMCIICHUS paHra MAaTPHUIBl C MOMOIIBIO 3JIEMEHTAPHBIX
peoOpa3oBaHUM.

Cucrema JIMHEHHBIX ypaBHeHUH. Metoa oOpaTHOi Matpuisl. @opmynbel Kpamepa.
Merton lNaycca.

BekTopsl u onepaiui Hai HUMH.

[Tpoekiust BEKTOpa Ha OCh U €€ CBOMCTBA.

JlexapToBa nmpsiMOyroiibHas cucteMa kKoopAuHar. [lonsipHas cuctema KOOpIuHaT.

. CkansgpHoe, BEKTOPHOE U CMEIIaHHOE MTPOU3BEACHUS BEKTOPOB.
. Ipenen pynxuu B Touke. OCHOBHBIE TEOPEMBI O Mpeeiax.
.Ipenen ¢pyHKMM Opu X, cTpeMsieMcsi K OeCKOHEYHOCTH. 3aMedaTelbHble MpEeebl.

Yucro e.

. HenpepbIBHOCTh (DyHKIIMK B TOUKE U HA IPOMEXYTKe. TouKka HEMPEPHIBHOCTH (HYHKIUH.

Touka pa3peiBa ¢pyHkuuu. CBoicTBa HenpepbIBHbIX QyHKIUN. [Ipupaimenue aprymenra.
[Tpupamenue GpyHKIUH.

[TpousBonnas  Qynkuuu. [uddepenuman ynkuuu. [eomerpuueckuil  cMmbica
MIPOU3BOJHON. MeXaHNYECKNUH CMBICI IIPOU3BOIHOM.

Ta6nuua nponsBoanbix. [lonsTue cnoxuoi GyHkiuu. [TponsBoaHas c10KHON QyHKIHH.
Cxema wuccnenoBanus (ynkuuu. OO6nacte omnpeaeneHuss (yHKIuU. MHOXECTBO
3HayeHud pyHkuHu. YetHoCTh M HeueTHOCTh (yHkumMu. Hymn ¢ynkumu. ITpomexytku
3HAKOINOCTOSAHCTBAa  (QyHKIMHU. Bo3pacranue u yOblBaHHE (YHKIHMH, TPaBUIO
HAXOXXJCHHUS MPOMEKYTKOB MOHOTOHHOCTH. TOYKHM 3KcTpeMyma (YHKIMH, HPaBUIO
HaXO0X/IEHUS SKCTPEMYMOB (PYHKIIMH.

[IponsBogHbie BBICIIMX MOPSAKOB. DHU3WYECKUNA CMBICT BTOPOW MPOU3BOJIHOM.
HccnenoBanue GyHKIMU C TOMOIIBIO BTOPOW TPOU3BOIHOM.

[TepBooOpaznas. Heompenenennsiii nHTerpai. OCHOBHBIE CBOWCTBA HEOMPEIEIEHHOTO
UHTETpaJa.

Tabnuia HeonpeeIeHHBIX HHTETPAJIOB.
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20.

21.

22.

23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.

MeToabl HHTETPUPOBAHMS: METOJ HEMIOCPEACTBEHHOTO UHTETPUPOBAHUS; METO/I 3aMEHBI
NEPEMEHHOI (METOI OICTAHOBKM); METO/ UHTEIPUPOBAHUS IO YACTSIM.

Onpenenennsbiii uaTerpai. [lonsTue nHTErpasbHOM CyMMBI. JlocTaToyHOE yCIOBUE
CYIIECTBOBAHHMS ONPEACICHHOTO HHTErpaja (MHTErpUPYeMOCTH (DYHKIIHH).

OcHOBHBIE ~ CBOMCTBAa  ONPENECIEHHOIO  MHTErpaia. | eoMeTpu4ecKuil  CMbICHT
OIpEEIEHHOr0 UHTErpasa.

MeTo1pl BRIUKCIEHUS OTpeIeTIeHHBIX HHTErpaioB. @opmyna Herotona-Jleitonwua.
['eomerpuueckue U pu3nUeCcKre MPUIOKEHUS ONPEICIICHHOTO HHTErpaa.

@YHKIHUH HECKOJIBKUX MEPEMEHHBIX. YaCTHbBIE IPOU3BOIHbIE.

[Tonstue  nuddepennmanbHoro  ypaBHeHus. OOmee W 4YacTHOE — pelLICHUE
muddepeHnmansHoro ypapHenus. Unrerpanbubie kpusble. 3agada Komu.

3anauu, npuBoAsIue K Au(PepeHInanbHbIM YPaBHEHHUSM.

Mertonsl pemenus nuddepeHIanbHbIX ypaBHEHHI.

[TonsiTue yncnoBoro psaa. CXoIuMOCTb U PACXOIUMOCTb YUCIOBBIX PSIOB.
HeobOxoaumerii mpusHak cxogumoctH psaa. [Ipusnak cpasuenus. [Ipusnak JlamamoOepa.
[TonsiTue 3Hakouepenyromerocs psja. [lpusnak cxonumoctu JleiOHuna.

AOGCOIOTHAS M YCIOBHASL CXOJMMOCTb 3HAKOMIEPEMEHHOTO PA/Ia.

@yHKIMOHANbHbBIE psJibl. CTeneHHble psaabl. O0JacTh CXOAUMOCTH CTEIIEHHOTO psja.
Pasnosxenue anemenTapHbIX GpyHKUUN B psin MakiopeHa.

[Tonsitue coObiTusA. JlocTOBEpHBIE, HEBO3MOXHBIE, COBMECTHBIE, HECOBMECTHBIE,
IPOTUBOMOJIOXKHBIE coObITHs. Kitaccuueckoe ornpeneneHrue BepOsITHOCTH.

Teopema cioxxeHus BeposiTHOCTER. Teopema yMHOKEHUs BEPOSTHOCTEM.

CnydaiiHass BenuuuHA. J[MCKpeTHass M HENpEpbIBHAS CIy4YalHblE BEJIMYMHBL. 3aKOH
pacmipeneneHusi  JIUCKPETHOW  CciydallHOW  BenmuuuHBL.  MHTerpampHas — QyHKIUS
pacnpeneneHus HepepbIBHOW CIy4yailHOM BETUYUHBL.

MaremaTuueckoe OXHUAAHUE JUCKPETHON ciay4yailHOW  BenuuuHbl.  OTKIOHEHHE
ciayyallHOM BenuuuHbl. Jlucnepcusi AMCKpeTHOM ciydailHOM BenuuuHbl. CpeaHee
KBaJPaTUYHOE OTKJIOHEHUE CIIy4YalHON BEIUYHHBI.

6.18. UToroBble (3a4eTHbIE) 3aJaHUS

1.

2.

5x
Boruucnuth npeaen Iim(1+ l} )
ol 3X
BoIuuciauTh npeaens:

. pyh (3 X3+ 2x X4
a) lim X —X" +1 .6y jim* "% - 5) lim *, .
4
xom X 4+ X X X_ —4 xoo X+ 2X
. sinl7x
Beraucnuts npegen lim .
x>0 sjn 5x
. sinbx
Boraucnuts npegen lim .
x—0
) 3)(3% + X
Beraucnuts npegen lim
x=0 X 2X

. x* ~10x +16
Beraucnuts npepen lim— .
Xx—8 X— 8

HccnenoBate Gpynkiuto f (x) = Ha HEMPEPHIBHOCTH B TOUKE X, = 6.

Uccnenosars dyrxmmio T (X) =3x* —x® 1 mocTpouTs ee rpaduk.
BbruncnnTs 3HaueHHEe MPOU3BOIHOM cieayomux GyHKIUN B TOUke X, =4 :
a) f(x)=8x* —Inx; 6) f(x)=x>+5x.
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10.
11.

12.
13.

14.
15.
16.
17.
18.

19.

20.

21.
22.

23.

24.
25.

26.
27.
28.

29.

30.

Haiitu npou3BoAHy0 GYHKINH Y = ( —5x° + X)7 .
o 11x -8
Haiitu npousBonyro pyHKIMH Yy = ——
2X+4

Haiiti mpousBoanyto GpyHKIMH Y = 2 e,

Haiitu npousBoaHyto GyHKIMU Y In(8x 3X + 2)
— x4+ X2 - 2%
HaiiTn HeonpeaeneHHbIi HHTErpal I dx..
X

o o o 3
Haiitu HeonpeieIeHHbII HHTErpaJl METOI0M 3aMEHBI ITIEPEMEHHOMN I x2-eXdx.

o o o 4
Haittu HeonpeneneHHbI HHTErpal METOIOM 3aMEHbI IEPEMEHHOMN I (6X n 11) dx.
HaiiTu HeonpeneneHHblli UHTErpail METOOM 3aMEHBI IEPEMEHHOMN .[COS(GX —-1)dx.

HaiiTn HeonpeaeIeHHbIN HHTErpaJl METOJIOM 3aMEHbI IEPEMEHHOM J. sin® x -cos xdx .

(5x +1)dx.

BprunciuTe onpeneneHHblii HHTErpa

?
o

Borauciuts onpeaencHubii naterpan | (X —5)xdx .
2x% +x*
Brruucnuts onpeieneHHbI HHTErpail !—XZ dx.

CKOpOCTb JIBHKEHHS TOUKH H3MEHSAETCS 110 3aKOHy V =5t + 4t +2 (m/c). Haiftu myTs S,
NPOIICHHBIN TOYKOH 3a 4 ¢ OT HavyaJia JIBUKCHHUS.
Boerancnuth 00beM TeNa, MOYYEHHOTO OT BpAlICHUS (PUTYphI, OTPAHNYCHHON JTUHUSMU

y=x*, y=0, x=1, x=3, Bokpyr ocu OX.

BBIYHCIUTH IUIOMAAb GUrYpBI, OTPAHHYEHHOI THHMIMH Y = X°, y=0, X =1, X=2.
Pemuts nuddepennnansuoe ypasuenue y' —9y' + 20y =0.

Pemmts 3amauy Komu: y' = 6X% +4x y(1)=9.

Pemuts muddepenunansHoe ypaBHenue y' =11x.

B onHoii kop3uHe HaxoxaaTcs 5 6enbix v 10 yepHBIX mapoB, B Apyroil — 4 Genbix u 11
yepHbIX. W3 KakJ10i KOp3WHBI BBIHYNIU 1O Iapy. HailTu BeposiTHOCTH TOro, utro oba
11apa OKaKyTCsl YEPHBIMHU.

B norepee 1000 OuneroB. PaspirpsiBactcs onuH Bbiurpsiil B 200 pyOneit u gecsats
Beurpeimeit mo 100 pyGmei. Ilycte X — BenuumHa BO3MOXHOIO BBIMIpBINIA IS
yesioBeKa, UMeroliero oauH ousner. CocTaBUTh 3aKOH pacHpeesieHus 3TON ciaydyailHoH
BEIINYUHBI X.

CnyqaﬁHaﬂ BeIWYMHA X 3aJjaHa 3aKOHOM pacipeaciiCHus:
4 6 7
04 0,5 0,1

Haiitn matematrueckoe OXuJaHue, TUCIEPCUI0, CPEHEE KBAAPATUYHOE OTKIOHEHUE
ATOM CIy4ailHON BETWYUHBI X.

7. llIkana oueHKH 00pPa30BaTEIbHBIX JOCTUKEHU I

[IpornieHT pe3ynbTaTUBHOCTH (TTPaBUIIBHBIX

OI_ICHKa YPOBHS NIOATOTOBKHU

OTBETOB) Oast (oTMeTKa) BepOaTbHBIN aHAJIOT
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90 + 100 5} OTJINYHO

80 + 89 4 XOpOLLIO

70 +79 3 YAOBJIETBOPUTEIBHO
Mmenee 70 2 HEYJIOBJIETBOPUTEIBHO

HepequL BOIIPOCOB TECTOBLIX, MPOBEPOYHLIX X MPAKTUYCCKUX 3a£[aHni/i
Tecmoewtii KOoHmpoJs.
Huempykyus no evinonneHuro mecma:
Kaswcooe mecmosoe 3a0anue sapuanma umeem onpeoeneHHulil NOPsAOKOGblll HOMED, U3 KOMOPbIX —
O0O0UH BePHbIU U MPU HEBEPHLIX OMBEmA.
B kasicoom sapuanme mecma 20 sonpocos.
Kpumepuu oyenusanusn:  «omauunoy - 90%-100% npasurvrvix omeemos;
«xopouoy - 15% -89% npasunvusix omeemos;
«yooeremsopumenvroy - 50% -74% npasunvrvlx omeemos;
«HeyoosnemeopumenvHoy -menee S0% npasunvHvix omeemos.
Bpems, komopoe omeooumcsa na evinonnenue mecma — 20 munym.
Tema: Ilpouszeoonasn u ee npunosriceHusn
1. TIpenen oTHOWmEHHS MpUpaeHUS (PYHKIIMH B TOUYKE Xg K MPUPAIICHUIO apIyMEHTa, KOT1a
MOCIIeIHEEe CTPEMUTCS K HYIIO Ha3bIBACTCH . ...
a) MPOU3BOJHON QYHKIIUU
0) HeolpeACIICHHBIM HHTETPAJIOM
B) IpenesioM QyHKINH
T') IEpBOOOPA3HOM.
2. Eciu MaTepualibHasi TOUKA JBMKETCS 10 3aKOHY S(t), TO epBasi IPOM3BOIHAS OT ITyTH IO BPEMEHHU
€CTb...
a) yriaoBoi KodpGuuueHT
0) yCKOpeHHE TBUKECHHS
B) CKOPOCTH B JAHHBII MOMEHT BPEMEHH
I') HET BEPHOT'O OTBETA
3. 'eoMeTpHYeCKHii CMBICI TPOU3BOAHON COCTOHT B TOM, UTO ...
a) OHa paBHa Npejaeny GyHKIUN
0) oHa paBHa BCET/Ia HYJIIO
B) OHa paBHa yIJII0BOMY K03 (pULIMEHTyY KacaTelbHOM
') OHa paBHa MAKCUMAaJIbHOMY 3HaYEHHUIO (PYHKIIHH.
4. IuddeperurpoBanue — 310. ..
a) BBIYMCIICHUE TIpesiena
0) BeIYMCIICHNE IPUPAICHUS PYHKLIUU
B) HaX0’KJIEHUE MPOU3BOIHOMN OT JAHHON (YHKIINH
I') COCTaBJIEHUE YpaBHEHUSI HOpMaIIU
5. limy, % - 9Ta (hopMyJa BBIPAXKAET ...
a) MepBbIii 3aMeuaTeNIbHbIN npeen
0) mepBooOpazHyIO
B) YIVIOBOM K03(pPUIIMEHT KacaTenbHOI
') MAKCUMaJIbHOMY 3HAUEHUIO (PYHKIIUU
6. YpaBHeHHE KacaTeIbHOW K JaHHOW JIMHUW B Touke M(Xo;yo) UMEET BH] ...
a) y — Yo=Y'(Xo)(X - Xo)

40



0) y =y'(X0)(X - Xo)
B) Y- Yo =X - Xo
ry =y*x
7. IIpou3BoiHAst HOCTOSTHHOM BEIMYMHBI PaBHA ...
a) CIMHMIIE
0) camoii MOCTOSTHHOM
B) HE CYIIIECTBYET
I) HYJIIO
8.I1pu BbIUKCICHUH TPOU3BOAHON MOCTOSHHBIM MHOXKHUTEIb MOXHO ...
a) BO3BOJUTH B KBaApar
0) BBIHOCHTBD 32 3HAK MPOU3BOTHOM
B) HE IPUHUMATH BO BHUMAHHE
T) IPUHATH 32 HYJIb
9. YckopeHnue npsMOIUHEHHOTO JBMKEHUS PAaBHO ...
a) CKOPOCTH OT ITyTH MO0 BPEMEHU
0) TiepBOi IPOM3BOTHOM OT ITYTH 110 BPEMEHHU
B) BTOPOIl MPOM3BOAHOMN OT MYTH 11O BPEMEHH
I') HYJIO
10. ®ynkius Bo3pacTaeT Ha 3aIaHHOM MPOMEKYTKE, €CIH ...
a) rmepBasi IPOU3BOHAS TOJIOKUTEIIbHAS
0) BTOpasi MPOU3BOIHAS TOJIOKHUTEIbHAS
B) TIepBast MPOU3BOJIHAS OTPHUIIATEIIHHA
T) niepBasi MPOM3BOAHAS PaBHA HYIIIO.

11. Haittu: lim,_,; =%
x-1 x+2

a) He cymecTByer;  0) 0; B) 2; r)l
3 2

1+x3

12. Haittu: lim X—00 373

a) 1; 6) 0; B) -1; 1) o©
13. Haiitu: limxﬁoﬁﬂj{-ﬁ
a) He cymiecTByeT; 0)0;  B) 0o, r)5

2x
14. Haiitu: limy-e (1 + (%())

a) e?; 06)e; B)1, T1)™
15. TIpousBoHas GyHKIMHU Y = x> + cosx paBHa ...

a) y'=3x2 -sinx; 0) y'=x3 -sinx; B) y‘=3x2 +sinx; 1) y'=x31n 3 +sinx
16. IpousBoaHast pyHKIMHU y = 2X - Sin X paBHa ...

a)y=x’-cosx; 0)y=x’-sinx; B)y=2- cosx; r)y=1+cosx
17. Haiimure npou3BoiHyro GyHKkuun y = 2x +1

a)y'=21n2; 6)y=x2"% B)y=2.: py=x2"+1

In,2
18. Haiigure npou3BogHy0 QYHKIIHU Y = - € + 3xIé
a)y =" +3x; 6)y' =-xe*+9x%  B)y =-¢"+9x% 1)y =-"+09x°
19. Haiiaure IPOH3BOMIHYIO (bYHKI_H/H/Izy =¢™-In(3x — 5) ) )
v:2 X_ 3 ’ 6 v:2 X _ 1 ’ ' — X_ 3 , ' — X _ 1
a)y'=2e 3x—5 )y =2 3(3x—5) py=e 3x—5 ny=e 3(3x=5)

20. Bropas pom3BozHas y"(x) GpyHKIuH y(X) = 4x? — 2X HMeeT BHI:
a)y'=4,  0)y'=8  BYy'=6 10y =7
Tema: Humeepan u eco npumenenue
21. ®ynknus F Ha3piBaeTcs nepBooOpaszHoit it GyHKIHY f Ha HEKOTOPOM IPOMEKYTKE, €CITH IS

BCEX X U3 ATOTO MPOMEKYTKA CylIecTByeT mpousBoaHas F'(x), paBuas f(x), To ectb F'(x)=f(x) 3710 ...

a) popmymna Herotona — Jleitoauia
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0) muddepennman GpyHKIUHA
B) nepBooOpa3zHas it pyHkimu f
I') IPOU3BOHAS B TOUKE
22. MHOXECTBO MepBO0OOpa3HBIX sl TaHHOW (GyHKIMH f(X) Ha3pIBaeTCH ...
a) pyHKIMen
0) HeolpeeICHHBIM HHTETPAJIOM
B) MIOCTOSIHHBIM MHOXHUTEJIEM
') YaCTHOM MPOU3BOAHOMN
23. Onepanusi HaxOXKICHHsI HEOIpPEIeJICHHOI0 HMHTErpajga Ha3bIBaeTCs
...a) nudepennupoBanreM QyHKIIUU
0) npeoOpazoBaHueM PyHKIIUN
B) MHTETPUPOBaHNUEM (PYHKIUU
') HET BEPHOT'O OTBETA
24. HenocpeICTBEHHOE WHTETPUPOBAHUE, METOJ IMOJCTAHOBKU, MHTEIPUPOBAHMUE IO YACTSIM ITO
...a) METObl HAX0XKJICHUSI TPOU3BOTHON
0) METO/Ibl UHTETPUPOBAHUS
B) METOJbI penieHus 3agaun Ko
') BCE OTBETHI BEPHbI
25. Ilpon3BoaHast OT HEOMPEEICHHOTO UHTETpalia paBHa ...
a) MOABIHTETPAIbHON (PYHKIIMU
0) IOCTOSIHHON MHTErPUPOBAHUS
B) MIEPEMEHHOW WHTETPUPOBAHUS
r) 110001 QyHKIUU

26. HeomnpeneneHHbIN HHTETPAN OT areOpandecKol CyMMBI IBYX WJIM HECKOJIBKUX (DYHKIUII paBeH ...

a) IPOU3BEJICHUIO MHTETPAJIOB ATHX (PYHKINH
0) pa3HOCTHU ITUX PYHKLMH
B) anreOpandecKkoll CyMMe UX HHTETPAIOB
T') MHTETpaTy YaCTHOTO THX (PYHKIUI
27. OmnpeneneHHbI HHTErpall BBIYUCISIOT 110 GOpPMYIIE ...

a) [ f()dx=F(a) - F(b)
6) J, f()dx = F(b) - F(a)
B) [, f(x)dx = F(a) + F(b)
D) [ f()dx = F(a)

28. OmpeneneHHbIN HHTErpall C OIMHAKOBBIMU MPE/IETaMU PABEH ...
a) eIMHUIIE
0) 0ECKOHEUYHOCTH
B) HYJIIO
I') yKa3aHHOMY IIpesieny
29. IIpu nepemeHe MeCTaMu BEPXHETO U HIDKHETO MPEJIeNIOB HHTETPUPOBAHUS ONIPEIeTICHHBIN
UHTETpAa ...
a) OCTaeTcs MPEeKHUM
0) MEHsIET 3HaK
B) YBEJIMYMBAETCS B JIBA pasa
T') paBeH HYIIO0
30. OmpeneneHHBIN HHTErpall UCTIONb3YETCS MIPU BHIUNCICHUH ...
a) MJIoLAAeH MIOCKUX (QUryp
0) 00BEMOB TeJ BpallleHUs!
B) MPOIIEHHOTO IMyTH
I') BCEX MEPEUNCIICHHBIX 3JIEMEHTOB
31. ®opmyna Herotona — JleiOnuma ...
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b
a) [, f(x)dx =F(a) - F(b)
b
6) J, f(x)dx = F(b) - F(a)
B) J, F(9dx = F(@) - F(b) + C
D) [ f)dx = F(b) - F(a) + C
32. Beruucienue myTH, IpOHIEHHOTO MaTepHaIbHON TOUYKOH, HAXOAUTCS 110 POPMYIIE: ...
&
a)S= ft1 f(H)dt
6)S= [ f(t)dt
BS=] “Ft)dt
2
r) S = dt fttz £(O
1
33. Ecin xpuBosMHEHHas Tparenus, orpanndeHHas tuHuer y = f(x) u f(x) = 0 u npsameimu y = 0, x =
a, X = b, BparaeTcs BOKpYT OCH X, TO 00bEM TeJla BPaIlCHHsI BBIYUCIIAETCS 110 POPMYJIE ...
aV=m fab y2dx
O)V=m][ ? x2dx
B)V=m fba y2dx
nV=m fba x2dx
34. Ecmu y = f(x) u f(x) = 0, To rmuomaap KpUBOJIMHEHHOM Tpaneuy, OrpaHMYEeHHON STON JTHHHUEH,
JBYMsI IPSIMBIMU X = @ ¥ X = b U OTpe3KkoM ocH abciuce a < X < b, Beraucisercs no Gopmyie ...

a)S = [ fF(x)dx

6)S = [ f(x)dx
B)S=[f J(zé)dx
S =) dx

35. IlepooOpa3nas ¢pynkiuu f(x) = 3x% - sinx paBHa ...
a) F(x) =x” - cos x
0) F(x) = 6x - cos x
B) F(x) = x> + Cos X
r)F(x)=6x +cosx
36. OmpeneneHHBINH HHTETpal fl 4x3dX paBeH ... a) 36 0) 17 B) 16 r) 15

. . 2
37. Ilnomaas KpUBOIMHEHHOM Tpanenuu, orpaHnYeHHoN TMHUAME Y = 4 — X, y = 0 onpenensercs
WHTErPAIIOM.

a) fUZ(‘l- — x2)dx; 0) fzz(‘l- — x?2)dx; B)f40(4- — x?)dx; r) f02(4 — x?)dx
38. B pesynbrare nojactaHoBkH t = 3x+2 uHTEerpan f —d"+ NPUBOAUTCS K BUAY ...
1 V3X Z
a M; 6 dt; B 3 dt- T dt
) [ BCRE )3y i )Ja
39. Onpenenennsrii maTerpan [~ 3x2dx paBeH ... a)19 6) 18 B) 35 r) 27
2

40. MHOKECTBO BCEX TIEPBOOOPA3HBIX PYHKIIUH Y = 5x* mmeer Bz ...
a) x°; 6) 5x° + C; B) x°+ C; r) 20x° + C
Tema: Obviknosennvie ougppepenyuanvrovie ypasHeHus

41. YpaBHEHHE, CBA3bIBAIOIIEE IEPEMEHHYIO, HCKOMYIO (DYHKIIHIO, €€ TTPOU3BOIHYIO (HIIN
muddepeniman aprymenta u auddeperunan GyHKIUN) Ha3bIBaeTCs . ..

a) nuddepeHmanbHbIM

0) MHTErpalIbHBIM

B) JIOTapu(PMUYECKUM

I') IOKa3aTeIbHbIM
42. O6mmM perreHueM audQepeHIraIbHOr0 YpaBHEHHUS IEPBOTO MOPSIKA HA3bIBACTCS (DYHKIIUS: ...

43



)y=ex.0);  0)y=ex); B y=CeX); r)y =C’p(x)
43. YactHeIM pemieHneM ypaBHeHus F(X,y,y') = 0 Ha3bIBaeTCsl pelieHue: ...
a)y=@x);  6)y=e®+C;  B)y=Cop®X); r)y = Coo(x’)
44. Ecnn nuddepeHnnanbHoe ypaBHEHUE COJSPKUT TPOU3BOJAHYIO WM auddepeHiman He
BBILLIEBTOPOI'O MOPSIJIKA, TO OHO HA3bIBAETCS: ...
a) muddepeHINATFHBIM YPABHEHHEM BTOPOTO TOPSAKA
0) nuddepeHnaTbHBIM YPaBHEHUEM TIEPBOTO TOPSIKA
B) nuddepeHnalIbHbIM YPaBHEHUEM TPETHETr0 MOPSIIKa
I') HET BEPHOI'0 OTBETA
45. O6mumM pemeHreM AuQQepeHInaIbHOr0 YpaBHEHUsI BTOPOTO MOPSAIKA HA3bIBACTCS (YHKIIUSA:. . .
a) y = ¢(x,C1,C2) o1 X; 6) y = ¢(x,C1) 0T X; B) y = ¢(x,C2) 0T X; T) y = 92(x,C1)
OT X
46. XapakTepucTuieckoe ypaBHeHue nuddepeHnuansHoro ypaBHenus y'"- 5Sy' + 6y = 0 umeer Bua:
a)-5r+6=0 6)1°-5r+6=0 B)F+6=0 r)r’-5r=0
47. Metop perienus nanHoro ypasaenus g(y)dy + f(x)dx =0 ...
a) METO/1 pa3/ieleHUs] HePEMEHHBIX
0) MeTo mapamMeTpoB
B) METOJ C IOCTOSIHHBIMU KO3 (ULIMEHTaMU
I') METOJI COCTABJICHUSI XapaKTEPUCTUUECKOTO YPABHEHUS
48. nuddepenimansHoe ypaBHeHue cos ydx - x2dy = 0 B pe3ynbraTe pa3aeiacHus epeMEHHbBIX
CBOJUTCS K YPABHEHHMIO ...
a) cos ydx = x2dy 0)dx=_dy B) cosydx =y r) dx = dy
x  cos?y x2 x2 cosy
49. O6mmM pemreHueM audQepeHInaIbHOTO ypaBHEHUS HAa3bIBACTCS ...
a) UHTErpaJl, COAEeP KALIUMI MPOU3BOJIbHYIO OCTOSIHHYIO C
0) uHTerpa, coxepkauuii KoHkperHoe 3HaueHue C
B) 3HaYCHME OIPEJICIIEHHOI'0 UHTErpaa
T') MHTErpabHas TUHUS U] PepeHInanbHOTO ypaBHEHHS
50. Crenensio tuddepeHIaIbHOr0 YpaBHEHUS Ha3bIBAeTCA . ..
a) MOKa3aTelb CTENeHH MTPOU3BOTHON NCKOMOM (PYHKIMH, C KOTOPBIM 3Ta IPOM3BOIHAS BXOIUT
B JIaHHOE ypaBHEHUE;
0) HauOoJbIIas CTENEHb YPaBHEHUS
B) CyMMa IoKa3atesei MpOnu3BOIHBIX
T') cyMMa TOKa3aTeNie BhIpaKeHUs
51. YactHbIM perieHueM qudepeHInaabHOro ypaBHEHUs Ha3bIBaeTCs . ..
a) MHTETpaJ, CoepKalii KOHKpeTHoe 3HadeHne C
0) uHTErpas, CoAep KalIii MPOU3BOJIbHYIO NOCTOSIHHYIO C
B) 3HAYCHHE OTIPEICIICHHOTO HHTETpaa
I') MHTErpabHas TUHUS JU(PepeHIINaIbHOr0 ypaBHEHUS
52. ]Iy HaXOKJIHUS YaCTHOTO perieHus auddepeHnnanbHoro ypaBHEHHsI, HEOOXOIUMO ...
a) 3HaHUE Ha4yaJbHbBIX YCIOBUH
0) 3HaHUE NpEAEOB UHTEIPUPOBAHUS
B) 3HAHME METO/I0B pelieHus aupdepeHInanIbHbIX YpaBHEHHHA
T') 3HaHHE METOJI0B UHTETPUPOBAHHSI
53. luddepenmansuoe ypapHenue Buaa y' + P(x) = Q(x) Ha3bIBaeTcs ...
a) KBaJpaTHBIM
0) TMHEHBIM
B) MapaMeTPUYECKUM
') ypaBHEHHUEM C OJTHOW IIEpEMEHHOM
54. YpaBHenue Buaa y" + py' + qy = f(x) Ha3biBaercs ...
a) JIMHEHHBIM YpaBHEHHEM BTOPOTO MOPSIJIKA C OCTOSIHHBIMU KO3 pHLIMeHTaMU
0) mapaMeTpUIECKUM ypaBHEHHUEM BTOPOTO MOPSIIKA C TOCTOSTHHBIMH KO3(PhUTIMEHTaMH
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B) OJTHOPOJIHBIM YPaBHEHHEM BTOPOIO MOPSIKa

r') OMKBapaTHBIM YpaBHEHHEM
55. O6mwmit Bu pemieHus ypaBHeHus y" + py' + qy = 0 Ipu ycioBuu r1,l, — IEHCTBUTEIIBHBIC KOPHU
XapaKTEPUCTUUECKOTO YPAaBHEHUS ...

a)y= Ciem* + Coer?®

0)y=C1+C;
B) y = Ciem®
r)y = Cpem®*
56. luppepennmansuoe ypaBHeHue 1L3 = 2dx B pe3yabTaTe pa3jesieHus: IEPeMEeHHBIX CBOJUTCS K
y—
YPaBHEHUIO:
a) ydx = x°dy
dx _ dy
Yy
B) yTB = 2dx
ryd=2
dx

57. Xapakrepuctuueckoe ypaBHeHue muddepennuansHoro y" - 6y' + 13y = 0 umeer Bua:
a)-6r+13=0 6)1°-6r =0 B)r+13=0 r)r’-6r+13 =0
58. YpaBuenue Buna y" + py' + qy = 0 sBisiercs ...
a) HEOJJHOPOIHBIM
0) OHOPOHBIM
B) MapaMeTPUUYECKUM
') ypaBHEHUEM C OJHOMN MepeMeHHOM
59. Inddepennmanbapie ypaBHEHHs BTOPOTO MOPSAKA PEIIAIOTCS METOJIOM ...
a) OJTHOKPATHOTO HHTETPUPOBAHUS
0) IBYKpaTHOTO MHTETPUPOBAHUS
B) OJIHOKPATHBIM AudhepeHnpoBaHueM
r) AByKpaTHbIM auddepeHnnpoBannem
60. O6mee pemenne quddepeHnraIbLHOTO ypaBHeHus y'" - y' + L4y = 0 mmeeT BUI:

a)y= Cle—O,Sx + CZeO,Sx

6) y= Cle—O,Sx _ CzeO'SX

B) y = Cle—O,SX + C2X80,5X

1") y = CleO,SX + C2X80,5X

Tema: Omuowienusa u MHOMCECMEa

61. [TonsTHe MHOXKECTBA SBISAETCS OJTHUM U3 OCHOBHBIX:
1) HeompeesIeMbIX TOHATHI MAaTEMATHKH
2) ompeaeNIeMbIX MOHITHH MaTEMaTHKH
3) YCTOMYMBBIX MOHATHI MAaTEMATHKH
4) HeT BEpHOT'O OTBETA
62. MHuoxectBo N HaTypaibHbBIX YHCEN:

1) xoHe4HO 2) OECKOHEYHO 3) orpaHudeHO 4) CHMMETPUYIHO
63. MHOecTBO Bcex OyKB rpedecKoro ajadaBuTa:
1) 6ecKOHEYHO 2) KOHEYHO 3) orpaHuueHO 4) mycToe MHOKECTBO

64. Eciiu kakIp1ii 5JIEMEHT MHOXKECTBA A SIBJISIETCS B TO ’Ke BPeMs DJIEMEHTOM MHOKecTBa B, TO
MHOKECTBO A Ha3bIBACTCH ...

1) MHOXeECTBO B sIBIIsIEeTCS MOIMHOKECTBOM MHOXKECTBA A

2) MHOXECTBO A He SIBJISIETCSI TOJJMHOKECTBOM MHOXKECTBa B

3) MHOXeCTBO B He siBnsieTcst MOAMHOKECTBOM MHOXKECTBa A

4) mogMHOXecTBOM B

65. Ilepeceuennem MHOXKeCTB A 1 B Ha3bIBaeTCSI MHOKECTBO TE€X U TOJBKO TEX 3JIEMEHTOB, KOTOpbIE
[Ipunagnexar ...
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1) MuoxectBy A

2) MmuoxectBy B

3) MHoxecTBY A U MHOKECTBY B 0/JTHOBpeMEHHO
4) Her BepHOro oTBeTa

66. O0bearHEHNEM MHOKECTB A U B Ha3pIBaeTCs MHOXKECTBO TE€X U TOJBKO TEX 3JIEMEHTOB, KOTOPHIE
BXOJIAT ...

1) xoTs1 ObI B OHO U3 MHOKECTB A 1 B

2) KOTOPBIE COCTOSIT M3 TE€X M TOJBKO TEX JIEMEHTOB MHOXECTBA A, HE MPUHAICKAIIUX MHOKECTBY
B

3) KOTOpBIE COCTOAT U3 TEX U TOJILKO TEX 3JIEMEHTOB MHOXeCTBa B, He puHaIeKAIINX MHOXKECTBY
A

4) 1 B MHOKECTBO A U B MHOKeCTBO B

67. Pa3zHOCTBIO IBYX MHOKECTB A 1 B Ha3bpIBaeTCsI MHOKECTBO, COCTOSIIEE U3 TE€X U TOJIBKO TEX
3JIEMEHTOB. . .

1) MHOXECTBa A, KOTOpBIC HE PUHAIICIKAT MHOXKECTBY B

2) MHOXecTBa B, KOTOpBIE HE MPUHAIIEKAT MHOKECTBY A

3) MHOYKECTBA JIEMEHTOB, KOTOPbBIC TPUHAIIEKAT MHOXKECTBY A U B 0THOBpeMeHHO

4) HEeT BEpHOTO OTBETA

68. BribepuTe yTBEp)KACHUE O YUCIOBBIX MHOKECTBAX, KOTOPOE SIBJISCTCS HCTUHHBIM ...

1) MHOXECTBO IIEJIBIX YUCE ABJISIETCS MOMHOKECTBOM MHOYKECTBA ICHCTBUTEIBHBIX YUCEIT

2) MHOKECTBO PAI[MOHATBHBIX YKCEI SBJISCTCS MTOJAMHOXECTBOM HPPAMOHATBHBIX YHCEIT

3) orpe3sok [1; 2] sBisercs moamMHOKkecTBOM IpomeskyTKa (1;10]

4) unrepsai (-4;0) aBaseTCS IOAMHOXKECTBOM OTpe3Ka [-3;-1]

69. Ykaxure napy (X; y), HAXOAAIIYIOCS B OTHOIIEHUH Y = COS X:

1) (1;1) 2) (0;1) 3) (1;0) 4) (0;-1)

70. Tanel MmHOXKecTBA A = {4;7;10; 13}, B={0; 2; 4; 6; 8; 10; 12; 14}. Kosin4yecTBO 31€MEHTOB
MHOXECTBA, SIBIIIOLIETOCS MIepeceueHueM MHOXKECTB A U B, paBHo ...

1)2 2)4 3)8 4) 10

71. Kakoe 13 3aJaHHBIX OTHOILIIEHUH 00J1a7]aeT CBOMCTBOM CUMMETPUYHOCTH?

1) oTHOIIEHHE «OBITh MEHBIIIEY

2) OTHOILICHHUE «OBITh OOJIBILIE

3) OTHOIIICHHE «ITEPIEHANKYIAPHOCTH MPIMBIX)

4) OTHOIIIEHHE «OBITh JACTUTETCM»

72. BeiOepuTe yTBEPKACHHUE O YUCIOBBIX MHOKECTBAX, KOTOPOE SBISETCS UCTUHHBIM

1) Orpesoxk [1;10] sBnsieTcst noaMHOKecTBOM poMesxyTka (1;10]

2) MHOX€eCTBO KOMIUTEKCHBIX YHCE ABJISETCS TOAMHOKECTBOM PAIlMOHATBHBIX YHCEI

3) Unrepran (-4;0) siBsieTcst MOIMHOKECTBOM MHOYKECTBA IIEIIBIX YHCEI

4) MHOECTBO LIENbIX YUCE SBISETCS MOJMHOKECTBOM MHOXKECTBA ICUCTBUTEIBHBIX YHCEI

73. Ecnu oTHOIIEHHUE 3a/1aH0 HepaBeHCTBOM: 3X — 4y < 0, TO TaHHOMY OTHOIICHHUIO MIPUHAITICKUT
cleayrolas rnapa yucell.

1) (G;1) 2) (3:1) 3) (2;0) 4) (1;0)
74. Kakoe u3 Muoxects onpenenser ANB, ecim A = {1,2,3,4,5}, B ={3,4,5,6,7}
1) {1,2,3,4,5,6,7} 2) {1,2} 3) {6,7} 4) {4,5,6}

75. YKaxuTe MyCThle MHOKECTBA CPEIH CIICTYIOIIUX:
1) MHOXKECTBO LEITBIX KOPHEH ypaBHEHHs X° — 9 = 0
2) MHOXECTBO PALIHOHATBHBIX KOPHEH ypaBHEHHs 3X° + 4x =0

3) MHOKECTBO JACHCTBUTEILHBIX KOpHEW ypaBHeHHs 1 = 0
X

4) MHOKECTBO KOMITJICKCHBIX KOPHEH ypaBHEHHSI X+ 4=0

76. 3amansl MuOkecTBa A = {2,3,4,5} u M = {3,4,5}. BepHbIM 17151 HUX OyIET YTBEPKIECHHUE:
1) MHOXECTBO A — IOAMHOXECTBO MHOXKECTBa M

2) MHOXKECTBa A ¥ MHOKeCTBa M paBHBI
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3) MHOkeCTBO M — IMOJIMHOKECTBO MHOXKECTBA A

4) MHOXECTBO A — MHOKE€CTBO-CTEIIEHb MHOXeCTBa M

77. Naubl MaoxectBa B = {—5;—2;0;1;3; 7} u P = {—4; —2; 0; 3; 6}. Paznocteio MHoxecTB P u B

SIBIIETCS. . .

1) {-2;0;3} 2){-5-4,-2;0;1;3;6;7} 3) {—4; 6} 4){-5,1;7}

78. MHOXeCTBO 3HaYCHHI CHHYCA UIIH KOCHHYCA PABHO ...

1) (—0; +0) 2) (0; +0) 3) (-1 1) 4) [-1;1]

79. KonnyecTBO HEUYETHBIX OJHO3HAYHBIX HATYPAIbHBIX YHCEN PABHO ...

1) 10 2)9 3)5 4) 4

80. KonnyecTBo 1eIbIX pelieHnii HepaBeHCTBA X2+ 8x + 16 < 4|x + 4|

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

Tema: Inemenmol KOMOUHAMOPUKU, CTIYHANHAA 6CTIUUUNA, €€ 6EPOANMHOCIb U MAMEMAMUYECKOe
odxcuoanue

81. YiopsgoueHHOEe MHOXKECTBO, OTIIMYAIOIIEECS TOJIBKO MOPSIKOM DJIEMCHTOB, HAa3bIBAETCH ...

1) nmepecTaHOBKOi 2) pa3MeleHueM 3) coueTaHueM 4) pa3HOCThHIO

82. YropsqoueHHOE IMOJAMHOMKECTBO U3 N 3JIEMEHTOB IO M 3JIEMEHTOB, OTJIMYAIOIIUECS IPYT OT JIpyra

1100 CaMUMHM BJIEMEHTAMH JIHOO TOPSIIKOM UX PACIIOIOKEHUS, Ha3bIBACTCA ...

1) nepectaHOBKOIA 2) pa3MelieHHeM 3) couertaHueM 4) pa3HOCTBIO

83. ... U3 N BNIEeMEHTOB MO M Ha3bIBACTCs JIF0O0E MOIMHOKECTBO U3 M AIIEMEHTOB, KOTOPBIE
OTIMYAIOTCS APYT OT APYyTa MO KpaiHe# Mepe OJHUM SIEMEHTOM.

1) nepectaHOBKOIA 2) pa3MelieHHeM 3) couertaHueM 4) pa3HOCTBIO

84. CoObITHE, KOTOPOE 0043aTENBHO MTPOU30MIET, HA3bIBACTCS .. .

1) HEeBO3MOXKHBIM

2) 10CTOBEPHBIM

3) ciny4yaitHbIM

4) TOCTOBEPHBIM H CITyYaiHbIM

85. Co0ObITHE HA3BIBACTCH ..., €CIIH OHO MOXET IPOM30UTH B PE3yIbTaTe TAHHOTO HCIIBITAHUS.
1) ciyuaitHbIM

2) HEBO3MOXKHBIM

3) 10CTOBEPHBIM

4) TOCTOBEPHBIM U CIyYaiHBIM

86. CoObiTHst A 1 A Ha3bIBACTCH ..., €CIIM HETIOSBJIICHUE OJHOTO U3 HUX B PE3YJIbTaTe JAHHOTO
UCTIBITAHUS BJICYET MOSIBIICHHSI IPYTOTO.

1) COBMECTHBIM

2) HECOBMECTHBIM

3) NPOTHBOMOIOKHBIM

4) HECOBMECTHBIM U IMPOTHBOIIOJIOKHBIM

87. Hucno nmepecTaHOBOK ompeaensieTcs: GopMynoi

1; Pn=nl
2)Cm = n!
n (n—m)!'m!
3) Cm= n!
n n!+(n—m)'m!
4) Am= n!
n (n—m)!
%3 Yucno coueranuii onpenensiercs Gopmynoi
Cm — n!
n (n—m)!
2) Cn = n
m h—m)!
3) Cm= n!
n (n—m)!'m!
4) Cm= n!

n o al+(n—-m)'m!

89. BeposATHOCTB 10CTOBEPHOTO COOBITHS

47



1) 6omprre 1

2) paBHa 1

3) paBua 0

4) menpie 1

90. BepossTHOCTH HEBO3MOXKHOTO COOBITHS

1) 6onpme 1

2) paBHa 1

3) paBHa 0

4) menpie 1

91. OTHOLICHUE YHCIIA UCIIBITAHUH, B KOTOPBIX COOBITHE MOSIBUIIOCH, K O0LIEMY YHCITY (PaKTHYSCKU
NIPOM3BEACHHBIX UCITBITAHUI HA3bIBACTCH ...

1) kaccu4ecKol BEpOsSITHOCTBHIO

2) OTHOCUTEIILHOM YaCTOTOU

3) dusnueckoit yacToToM

4) TeOMETPHUECKOIN BEPOSITHOCTHIO

92. OTHoO1IeHNE MEpHI 00J1aCTH, OJIArONPHUATCBYIOIIEH MOSBICHHUIO COOBITHS, K Mepe BCel 00J1acTH
Ha3bIBACTCSI

1) reoMeTpUYECKOI BEPOSITHOCTHIO

2) KJIACCUYECKOW BEPOSATHOCTHIO

3) OTHOCHTEIILHOW YaCTOTOU

4) puznyeckoit 4acToToi

93. BeposaTHOCTb MOSBIICHUS COOBITHSI A ONPE/ICNICTCS HEPAaBSHCTBOM
1N0<PA)<1

2)0<PA)<1

3)0<PA)<1

4)0<PA)<1

94. Cymma BepOsITHOCTEH MPOTHBOIIOIOKHBIX COOBITHI paBHa ...

N1 2)0 3)-1 4)2

95. BepostHocts PA(B) Ha3bIBaeTcs ...

1) kIaccu4ecKkoi BepOSTHOCTHIO

2) reOMETPUYECKOI BEPOSITHOCTHIO

3) YCIIOBHOI BEpOSITHOCTHIO

4) OTHOCHUTEJIBHOM YaCTOTOM

96. ®opmyia P(A) = P(H1)Pui(A) + P(H2)Pua(A) +...+P(Hp)Pun(A) Ha3biBaeTes ...
1) bopmyoit mOTHOM BEPOSITHOCTH

2) hopmynoii baiteca

3) dopmynoit beprysin

4) dopmynoit Herotona

97. Beruucnute P4

1) 4 2) 16 3) 24 4) 32
98. Berunciuts A¢
1)8 2) 12 3)6 4) 16

99. Cny4aifHO¥ BeTMYMHON Ha3bIBACTCS TIEPEMEHHAS BETMYNHA, KOTOPAsi B 3aBUCIMOCTH OT MICXOJIOB
UCIIBITaHUS IPUHUMAET TO WU UHOE 3HAYCHUE:

1) He 3aBHcsALIEE OT CiTydast

2) 3aBUCALIEE OT CiTydas

3) 3aBucsIIee OT IEPEMEHHON

4) He 3aBHUCHILEE OT IIEPEMEHHOM

100. CrryuaitHas BenmM4rHA, TPUHUMAIOIIAS pa3IMIHbIe 3HAUSHHSI, KOTOPBIE MOXKHO 3aICaTh B BHIIE
KOHEYHOHU MM OECKOHEYHOH MOCIIe10BaTeIbHOCTH, HA3bIBACTCH ...

1) cnyJaitHO¥ BETHYHHOMN

2) TUCKPETHOM CITy4allHOW BETHYMHOM
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3) MOCTOSIHHOM BETUYUHOU
4) mepeMeHHO BETUUUHOMN
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