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1. ITacopT oHIA OIEHOYHBIX CPEICTB

1.1 OOuue 1101I0KEHUS

@oH/I OLEHOYHBIX CPEJCTB MpEeAHA3HAYEH JUIsI MPOBEPKH pPE3yJIbTaTOB OCBOCHUS
nucuummael EH.01. MaremaTtuka nmporpamMMbl TOATOTOBKM CIEHMAIMCTOB CPEIHETO 3BEHA
no crnenuanbHocTy 23.02.01 Opranuzanusi nepeBO30K U YIpaBlI€HUE Ha TpaHcropre (o
BHJIaM).

®OC BKIIOYAET OLIEHOYHBIE MaTepuaybl JJIs IPOBEIEHUS TEKYILEro KOHTPOJISA
YCIIEBaeMOCTH, IPOMEKYTOUHOH aTTecTauu B hopme nudhepeHIInpoBaHHOTO 3a4eTa.

Hrorom nuddepeHunpoBaHHOrO 3aueTa sBISETCS OLIEHKA B Oajuiax:

5 — «ornmuuHO», 4 — «XOpomio»;, 3 — «yIOBJICTBOPHUTEIBbHO», 2 —
«HEYJIOBJIETBOPUTEITHLHO.

®OC 1o3BoISET OLECHUBATh YPOBEHb OCBOCHHUS 3HAHWN W YMEHMI, KOMIETEHIIUMA 1O
JHUCIHILINHE,

1.2 Pe3ynbTaThl OCBOCHUS JUCLUILIMHBIL, TOJIEKALUE KOHTPOIIIO

PesynbTarhl 00ydeHus @®opMBI U METO/IBI KOHTPOJIS U
OIICHKH PE3YJIbTATOB O0yUCHUS
YMCHHUSI: BeImoiHeHue OIICHOYHBIX 3a/1aHU

- TNPUMEHATh MareMaTmuyeckue MeTojsl | [IpakTndyeckue paboTh

Q- (hepeHInaIbHOTO W WHTETPATbHOTO
ucuucIie- HUS ISt peieHus
poQeCCHOHANIBHBIX 3a71a4;

- IPUMCHATH OCHOBHBIC ITOJIOKCHUS TCOPUHN

BEPOSTHOCTEH u MaTeMaTH4eCKOM
CTaTUCTUKH B npodeccuoHanbHON
JESATEIILHOCTH;

- WCIOJb30BaThb IPUEMBI U  METOJBI
MaTeMaTU4YeCcKOro CHHTE3a W aHaau3a B
Pa3JIMYHBIX podheccuoHaNbHBIX
CUTYyalUsAX

3HAHUSA: BelnonHeHne OLIEHOYHBIX 3alaHUN
-OCHOBHBIX MOHATUHI u metonoB | IlpakTnueckue paboTsl
MaTEMAaTHYECKO-JIOTUYECKOTO CHHTE3a U
aHan3a JOTUYECKUX YCTPOICTB;

- pelarh NPUKIaJHbIE JIEKTPOTEXHUUECKUE]
3a/1a4M METOJ0M KOMIUIEKCHBIX YHUCEI

PesynbraTsl 00y4yeHus OcHoBHble nokazaTenn |PopMbI U METO/IBI KOHTPOJISA U
(ocBoennbie OK u I1K) OILICHKH pe3yJbTaTa OILICHKH pEe3yJIbTaTOB
o0yueHus (C MpUMEHEHUEM
AKTUBHBIX U MHTEPAKTUBHBIX

METO/IOB)
OK 01. Beibupats crioco0sl pacro3HaBaTh 3a7avy; | HaOIIOJEHHE BO BpEMs
peuicHuA 3a1a4 AHAJIM3UPOBATH 337]a4y | TUCKYCCUH, PEIIEHU 3a1a4
npogeccHoHaIbHOI Y BBIJIEIATH €€ MPUKJIATHOTO XapakTepa
JEATENLHOCTH TIPUMEHUTENBHO K | cOCTaBHBIC YACTH;
Ppa3JINYHbIM KOHTCKCTaM OIPENEIIATH TaIlbI




PesynbraTel 00ydeHms
(ocBoennbie OK u I1K)

OcCHOBHBIE IOKA3aTEIN
OIICHKH pe3yJibTaTa

@®opMBI 1 METOBI KOHTPOJIS U
OIICHKH PE3YJIbTaTOB
00y4eHus (C MpUMEHEHHEM
AKTUBHBIX U MHTEPAKTUBHBIX
METOJIOB)

pELIEHHUS 3a/1a4n

OK 02. Ucnosb3oBaTh
COBpPEMEHHBIE CpPEJ/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIIUN
uHpopmanuu u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSI BBITIOJTHEHUS 3a7a4
npodeCcCHOHAILHON
JEeSITEIIbHOCTH

OTIpENeNATh 3a7a9u
JUTS TIOUCKA
uHpopManuy,
HEe00XO0aUMBIE
HUCTOYHUKU
nHpopMmanuu;
TUTAHUPOBATH MTPOIIECC
MIOUCKA PEIICHUS

HaAOJIOZICHUE TIPH
BBITNIOJTHCHUH MTPAKTHYECKUX
pabot, 3aaaHuii
(perpoyKTHBHOTO
XapakTepa) ¢
HE0OXOAMMOCTBIO BEIOOpa
THIIOBBIX METOHOB U
CHOCO0OB PELICHUS, HCXO IS
13 MOCTaBJICHHOM 1IN

OK 03. ITnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
po(hecCuoHaIBbHOE U
JUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanbHOM chepe,

MPUMEHSITh
COBPEMEHHYIO
Hay4YHYIO
npodeccuoHaNbHYIO
TEPMHHOJIOTHIO;

3HaTb BO3MOKHBIC

HaOII0/IeHUE 32 pelICHHEM
npOoOJIEMHBIX CUTYaIUH,
BBI3BIBAIOIIINX
HEOOXOUMOCTh TPUHUMATH
pellIeHne, OTCTauBaTh CBOM
BBIOOp M HECTH 32 HETO

TpPaeKTOpUHU OTBCTCTBCHHOCTH Ha
HCIOIb30BaTh 3HAHUS 110 npo(hecCHOHATBLHOTO 3aHATHUSAX C IPUMEHEHUEM
(MHAHCOBOW TPaMOTHOCTH B pasBUTHA U MPOOJIEMHBIX METOIOB
Pa3JINYHBIX KU3HCHHBIX CaMOO6pa30BaHI/IH O6y‘IeHI/I${
CUTYaIUSIX
OK 04. 3ddextuHO OpPTaHU30BbIBATH Ha0II0IcHUE TIPU

B3aMMOJICIICTBOBATh U pabOTATh B
KOJUIEKTUBE U KOMaH/Ie

paboTy KOJJIEKTUBA U
KOMAaHIpbI,
B3aNMOIEMCTBOBATH C
KOJLIETaMU

BBINOJHEHUH TPYIITOBBIX
3aJaHuN

OK 05. OcymecTBiATh yCTHYIO U
IMCbMEHHYIO KOMMYHHMKAIMIO Ha

rpaMOTHO H3JIaraTb
CBOHU MBICJIIM U

AHAJIN3 TIPaBUJIbHOCTU
BBITIOJTHCHUA TPAKTHYCCKUX

rOCy/1apCTBEHHOM SI3bIKE 0pOpMIISITH paboT M YCTHBIX OTBETOB
Poccutickon @enepanuu ¢ JIOKYMEHTBI

y4eToM 0coOeHHOCTEN

COLIMAJILHOTO U KYJIBTYPHOI'O

KOHTEKCTa

OK 06. IIposiBIATh rpak1aHCKO- | ONHCHIBATH HalJI0/IeHne 32
NaTPUOTHYECKYIO MTO3UIHIO, 3HAYUMOCTb CBOEH JESITEIbHOCTBIO
JEMOHCTPUPOBATh OCO3HAHHOE CIEUAIBHOCTH

MOBEJICHNE Ha OCHOBE
TPaIULIUOHHBIX
0011IeYeI0BeYeCKUX IEHHOCTEH, B
TOM YHUCJIE C yYETOM
rapMOHU3alUN




PesynbraTel 00ydeHms
(ocBoennbie OK u I1K)

OcCHOBHBIE IOKA3aTEIN
OIICHKH pe3yJibTaTa

@®opMBI 1 METOBI KOHTPOJIS U
OIICHKH PE3YJIbTaTOB
00y4eHus (C MpUMEHEHHEM
AKTUBHBIX U MHTEPAKTUBHBIX
METOJIOB)

MCXKHAIIMOHAJIbHBIX U
MCKPEITUTHUO3HBIX OTHOHICHHP'I,
IMPUMCHATH CTaHAAPThI
AHTUKOPPYIIUOHHOI'O ITIOBECACHUA

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY)KAIOIIEH
Cpebl, pecypcocOepexeHHIO,
IPUMEHATH 3HaHUA 00
U3MEHEHHUHU KJIMMAaTa, PUHIUITHI
OepexIINBOro NPOU3BO/ICTBA,
3(PeKTUBHO NEHCTBOBATH B
Ype3BhIYANHBIX CUTYAINIX

coOiroaaTh HOPMBbI
SKOJIOTHYECKOHU
0€e3011acHOCTH

HaOJIIOIEHUE 3a
NCATCIIBHOCTBIO

OK 08. Mcnonb3oBaTh cpeacTBa
bu3nyecKoil KyabTyphl IS
COXpaHEHUS U YKPEIUICHHS
3JI0POBBS B IIPOIIECCE
npodeccruoHaNbHON
ACATCIIBHOCTH U NOAACPKAHNA
HEOOXOIMMOTO YPOBHS
($u3HYECKOIl MOATOTOBIEHHOCTU

3HaTh OCHOBBI
3I0pOBOT0 00pasa
KU3HU

HaOJIFOICHYE 3a
JEATEIIbHOCTHEO

OK 09. ITonp30oBaThCs
npodecCHOHAIbHON
JIOKYMEHTalEe Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

[IOHUMATh OO
CMBICJT YETKO
MIPOU3HECEHHBIX
BBICKA3bIBAaHUH Ha
W3BECTHBIC TEMBI
(mpodeccuoHaNbHbBIE U
OBITOBBIE), TIOHUMATh
TEKCThI Ha Oa30BbIC
npoQeCCuOHAIIbHBIC
TEMBI

AHaJIN3 BBIITIOJIHCHU S
MIPOEKTOB, JIOKJIAJIOB,
pe3yJIbTaTOB HAY4YHO-
HCCIIE0BATEIbCKOM
eATeIIbHOCTH

I1K 1.3 OdopMasiTh JOKYMEHTHI,
periaMeHTHpYIoIIHe
OpraHM3alHI0 IEPEBO30YHOTO
nporecca

I1K 2.1. Opranu3oBsIBaTh padoTy
NepCoHaNa IO TUTAHUPOBAHHUIO H
OpTraHu3aIuu NIEPEBO30YHOTO
nporiecca

I1K 3.1. OpranuzoBsiBaTh paboTy
nepcoHasa o o0OpaboTke
NEPEeBO30YHBIX JOKYMEHTOB U
OCYIIECTBJICHUIO pacyeToB 3a
YCIIYTH, IpeoCcTaBIIseMbIe
TPAHCIOPTHBIMH OPTaHU3AIUSIMH

MOHHUMATEL OOIIUI
CMBICJT YETKO
MIPOM3HECEHHBIX
BBICKa3BIBAaHUM Ha
W3BECTHBIC TEMBI
(mpodeccuoHaIbHBIE U
OBITOBBIC), TOHUMATh
TEKCThI Ha 0a30BbIE
npodeccuoHanbHbIE
TEMBI

Ha0Jt0/IeHne pu
BBITIOJTHEHUH TIPAKTHYECKUX
3aJaHuM




@OoH/1bI OLIEHOYHBIX CPEJCTB YUCOHOH AUCIUILINHBI BKIIOYAET IPOrpaMMy BOCIUTAHUS,
KOTOpas OTpa)kaeTcsl Yepe3 COAEp)KaHUE HalpaBJICHUI BOCIUTATEIbHOM palbOThI, pa3OMTHIX
HAa CJIEAYIOLME BOCIIUTATEIbHBIE MOYJIN:

Monynu nporpaMmsl CogepxaHue MOAYJISI POTPaMMbl BOCITUTAHUS
BOCITUTAHHUS
Monyisb 1 Lenv Mooy co3nanne yCIOBUM JIJIS yIOBICTBOPECHUS
«[IpodeccronanbHO- NOTPEOHOCTEH 00YJArOIIMXCs B UHTEIUICKTYalbHOM, KYJIBTYPHOM
JUYHOCTHOE Y HPaBCTBEHHOM Pa3BUTHH B chepe TPYIOBBIX U COLUATBHO-
BOCITUTAHUE) YKOHOMHUYECKUX OTHOLICHHH MOCPEICTBOM MPO(dhecCHOHATEHOTO
CaMOOMPEICICHHUS.

3aoauu mooyns:

— pa3BuTHE OOIIECTBEHHON aKTHBHOCTH O0YYarOIIUXCS,
BOCIIUTaHKUE B HUX CO3HATEILHOT'O OTHOIICHHS K TPYIY U
HApOJHOMY JIOCTOSIHHIO;

— ¢opmupoBaHue y 00y4armuxcs moTpeOHOCTH
TPYAUTHCS, TOOPOCOBECTHO, OTBETCTBEHHO U TBOPYECKH
OTHOCHUTHCS K Pa3HBIM BUIAM TPYJIOBOU JCSITCILHOCTH.

— (opmupoBanue npohecCHOHATBLHBIX KOMIICTCHITHI;

— (opmupoBanue ocozHaHus MPOHECCHOHATEHON
UJICHTUYHOCTHU (OCO3HAHHUE CBOCH MPUHAIICKHOCTH K
ornpenenéHHol nmpodeccuu 1 MpohecCHOHATLHOMY
COO0O0IIIECTBY);

— (opmMupoBaHHE YYBCTBA COIUATIBLHO-TIPO(ECCUOHATBHOM
OTBETCTBEHHOCTH, YCBOCHHUE MPO(ecCHoHaIbHO-
THYECKUX HOPM,;

— OCO3HaHHBIN BBIOOP OyayIiero npoecCuoHaIbHOTO
Pa3BUTHSI U BO3MOXXHOCTEH peain3alui COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

— ¢opMupoBaHUE OTHOIICHUS K podeccruoHalIbHON
JESTENIbHOCTH KaK BO3MOKHOCTH Y4acCTHs B PEICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBCHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM.

Monyns 4 «KyneTypHO- | []env moOynsa: co3gaHue YCIOBUHM JJII CaMOOTIPEIeTICHUS U
TBOPYECKOE BOCIMTAHUE» | COLMATIM3AINN 00YJaIOIUXCs HA OCHOBE COLIMOKYJIBTYPHBIX,
JTyXOBHO-HPABCTBCHHBIX IIECHHOCTEH U IPUHSATHIX B POCCUHCKOM
oO111ecTBe NMpaBUJl 1 HOPM MOBEACHUS B MHTEpECaX YeJIOBEKa,
CeMbH, 00111eCTBa ¥ FOCYapCTBa, GOPMUPOBAHUE Y
00yYaromuxcst yBaK€HHs K cTaplieMy MOKOJIEHUIO.

3aoauu mooyns.

— BOCHHTaHUE 3/10pOBOH, CYACTIMBOM, CBOOOIHOI
JUYHOCTH, (POPMUPOBAHHE CLIOCOOHOCTH CTAaBUTH LIEJIU U
CTPOUTH KU3HCHHBIC IIAHBL;

— peanu3aius o0y4JaroUMMHICS MPAKTUK CAMOPA3BUTHS
CaMOBOCTIUTaHMsI B COOTBETCTBUH C OOIIEYETIOBEUECKUMHU
[EHHOCTSIMH ¥ HJIeJTAMH TPa)kKTaHCKOTO O0IIeCTBa;

— ¢opMupOBaHUE TO3UTUBHBIX JKU3HEHHBIX OPUEHTHPOB U
TUTAHOB;

— (opmupoBanue y 00yJaronuxcsi TOTOBHOCTH U
CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
camM000pa30BaHUI0, HAa MPOTSHKEHUH BCEH JKU3HU;




Moaynu nporpaMmMbl
BOCIIUTAHUA

CopepxaHuie MOAYISI MPOTPaMMbl BOCITUTAHUS

CO3HATeJIbHOE OTHOIIEHHE K HETPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBUIO YCIICITHOMN
npodeccnoHanbHOM U 0OLIECTBEHHON AESITETbHOCTH;
(dbopMUpOBaHKE BBIPAXKECHHOW B TIOBEICHUY HPABCTBEHHOM
MO3UIUH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIILHOMY
BbIOODPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBEJICHUS Ha
OCHOBE YCBOCHUS 0OIIEUYETIOBEUSCKUX IICHHOCTEH U
HPABCTBEHHBIX YyBCTB (YECTH, J0JTra, CIPaBEUINBOCTH,
MUJIOCEPAUS U IPYKETI00us);

pa3BUTHE KYJIbTYpPbl MEKHAIIMOHATILHOTO OOILICHUS;
dbopMUpOBaHNE YBAXKUTEIHLHOTO OTHOIICHHSI K POJIUTENISIM
U CTaplIeMy IOKOJEHHIO B 1IeJIOM, TOTOBHOCTHU MOHSTh UX
MO3UIUIO, TIPUHSATH UX 3a00TY, TOTOBHOCTH
JIOTOBAPUBATHCA C POAUTEISIMU U WICHAMU CEMbU B
pEIICHUH BOIIPOCOB BEJCHHUS TOMAIIHETO XO3sICTBA,
pacrpezieNieHus: CEMEHHBIX 0053aHHOCTEH;

BOCITUTAHUE OTBETCTBEHHOT'O OTHOIICHUSI K CO3JaHUIO U
COXPaHEHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSATHUS
IIEHHOCTEH CEMENHOM KH3HU,

(dhopMHUpOBaHKE TOJIEPAHTHOTO COZHAHUS U TIOBEICHHS B
MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTHU
BECTH JIUAJIOT C IPYTMMH JIIOJIbMU, IOCTUTaTh B HEM
B3aUMOTIOHMMAaHUs1, HAXOJUTh O0IIMeE eI U
COTPYJIHUYATD JUISl UX JIOCTHXKEHUSL.

Monyis 5
«IKOJIOTHUECKOE
BOCHUTAHUE)

Lenv mooyna: bopMupoBaHue y 00y4arOIUXCs YyBCTBA
OepeKHOTr0 OTHOIIECHHUS K KUBOM NPUPOJE U OKPYKArOIIEH
cpezie, KyJIbTypHOMY HaclleINIO U TPAJAULIUSAM
MHOTOHallMOHAJIBHOTO Hapoaa Poccun.

3aoauu mooyna:

pa3BUTHE y 00YyYaIOIIUXCS SKOJIOTUYECKON KYIbTYpBI,
OepeXKHOTr0 OTHOIICHHUS K POJIHOM 3emiie, IPUPOIHBIM
6orarcrBam Poccuu v Mupa, MOHUMaHUE BIUSHUSL
COLIMAJIbHO-3KOHOMHMYECKHUX MPOIIECCOB Ha COCTOSIHUE
IIPUPOJHON U COLUATIBHON Cpelbl;

BOCIIMTAHHUE YYBCTBAa OTBETCTBEHHOCTH 3a COCTOSIHUE
MPUPOJHBIX PECYPCOB, GOPMUPOBAHUE YMEHUN U
HAaBBIKOB Pa3yMHOT'0 NIPUPOOIIOJIB30BAHUS, HETEPIIUMOTO
OTHOUIEHHUS K JIEHCTBUSAM, IPUHOCSIIIUM BPE]l IKOJIOTUH;
nproOpeTeHne ONbITa SKOJIOTr0-HAPaBICHHOM
JeSITEIbHOCTH;

BOCIIMTAHHUE ICTETUUECKOTO OTHOLLIEHUS K MUPY, BKJIHOYAs
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTI'O TBOPUECTBA,
CIIOpTa, OOIIECTBEHHBIX OTHOIIICHUH;

(bopmMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00LIEeCTBEHHON PAKTUKU, OCHOBAHHOI'O Ha JIMaJIore
KYJIBTYp, a TAK)KE Ha IPU3HAHUU PA3TIMUHBIX (popm
OOLIECTBEHHOT'O CO3HAHUSI, MPEATNOIAraIero 0CO3HaHue
CBOETO MECTa B NIOJUKYJIBTYPHOM MHPE;

dbopmupoBaHne YyBCTBa JI00BH K PonHe Ha ocCHOBE




Moaynu nporpaMmMbl

BOCIIUTaHUA

CopepxaHuie MOAYISI MPOTPaMMbl BOCITUTAHUS

W3YYEHHUS KYIbTYPHOT'O HACJIEIUS U TPaAULIUN
MHOTOHAallMOHAJIBHOTO Hapojaa Poccun.

1.3 Cuctema KOHTPOJIS U OLEHKH OCBOEHUS IIPOrPaMMbl JUCLIUILINHBI

MPAKTUYCCKUX pa60T, OLICHOYHBIX HHANBUAYAJIbHBIX pa60T.

OcHoBHBIMU (pOopMamM¥l TIPOBEJEHUSI TEKYIIETO KOHTPOJS 3HAHMNA Ha 3aHATHUAX
ABJISIFOTCSA: YCTHBIA ONPOC, PELIEHUWE CUTYALMOHHBIX 3a7a4, TECTUPOBAHHUE, BBIIOJIHEHUE

HaunmenoBanme
HaumenoBanue o1ieHOYHOIO
KOHTPOJILHO- OOBEKT KOHTPOJIA
Ne CpeacTBa
OIICHOYHOT'O (Tema /KOMIIETSHITHH )
(dbopma mpoBeacHMSN)
MEpOIPUATHS
OK
11 Texymmit Tema «DyHKUIMSA  OAHOM | | —7, | YCTHBIH (GpOoHTaIbHBIN
' KOHTPOJIb HE3aBUCUMOM MEPEMEHHOM 9,10 | KOHTpOIIb.
YcTHbIN (bpoHTaNbHBIN
OK KOHTPOJIb.
12 Tekymumii Tema «lIpenen byHKIMU. | | — 7, | Beimonnenue OIIEHOYHOT'O
' KOHTPOJIb HenpepbsIBHOCTH (yHKITHI 9,10 | 3amaHus.
Brinonnenue
VHJIUBUYAIBHOTO 3a1aHUs.
YcTHbIN (bpoHTaNbHBIN
T 1 OK KOHTPOJIb.
13 Tekymunii cMa  «lIpOM3BONHaA W €C 1 —7, | Bemonnenue OIIEHOYHOTI'O
' KOHTPOJIb TpUIOIKCHISD) 9,10 | 3amaHus.
Brinonnenue
VHJIUBUYAIBHOTO 3a1aHUS
YcTHBIN (bpoHTaTBHBIHI
. KOHTPOJIb.
. Tema «HeonpeneneHHblit OK P
Texymmit 1 —7., | BelllomHEHWE  OIEHOYHOTO
1.4 uHTErpaji. Merozsl ’
KOHTPOJIb 9.10 | 3amanwus.
WHTETPUPOBAHUSD) ’
Brinonaenue
VHIUBUYAIBHOTO 3a1aHUS
YcTHBIN (bpoHTaTBHBIHI
Tema « OnpeneneHHblil OK | KOHTpOJIb.
15 Texymmit MHTETPAJ U CXEMA €ro 1 —7, | BommonaHenue — OLEHOYHOIO
' KOHTPOJIb MPUMEHEHUS 1J1 PELICHUS 3aJIaHMUsl.
MPUKJIATHBIX 3a/1a4» Brinonnenue
VHIUBUYAIBHOTO 3a1aHUS
OK
71 Texymmit Tema «BeKTopbI» 1 -7, | YcrHblid (hpOoHTATBHBIN
KOHTPOJIb 9,10 | KOHTpOIIb.
OK' | Veruprit (bpoHTaNbHBIN
Texviumii T I 1-7, KOHTPOJIb.
29 ymt ema «[Ipsmas Ha TIIOCKOCTH» 9,10, | BpmonHeHHe  OLEHOYHOIO
KOHTPOJIb
3aJlaHus.
Brimonmaenne




WHIWBHIYAIBHOTO 3aaHUsI.

YceTHbil (bpoHTATBHBIHI
OK | KOHTpPOJIb.
Tekymunii Tema «Kpusble BTOporo 1 —7. | BelllolHEHHE  OILIEHOYHOTO
23 KOHT MOpSIKaY ’
POJIb 9,10 | 3ananus.
Brimonnenue
VHJIUBUYAILHOTO 3a1aHUs.
VYcerHbil (bpoHTATBHBIHI
OK | KOHTpPOJIb.
31 Tekymunit ;;f;p» «lnomanu TIIOCKHUX 1 —7, | BomonHenwe  OLEHOYHOIO
KOHTPOJIb 9,10, | 3axaHus.
Brinmonnenue
VHJIUBUYAIBHOTO 3a1aHUs.
VYcerHbii (bpoHTaTBHBIHI
OK | KOHTpPOJIb.
32 TCKYIHI/Iﬁ Tema «O0BEMBI TET 1-7, Brimonaenue OLICHOYHOTI'O
KOHTPOJIb 9,10, | 3amaHus.
Brimonnenue
VHJMBH1yaJIbHOTO 3aJaHusl.
VYcTHbil (bpoHTATBHBIIHI
OK | KOHTpPOJIb.
41 Tekymnit E:IiaﬂTHOCT:(;;HOBH Teopum |y 7, | Bolmonnenue — OLIEHOYHOIO
KOHTPOJIb 9,10 | 3ananus.
Brimonnenue
VHJVBH1yaJIbHOTO 3aJaHusl.
VYcerHbii (GpOoHTaIbHBIN
. OK | KOHTpPOJIb.
49 Tekymnit z:;\i?/l;ﬁii(;:sm MaTeMaTHHCCKOn | ¢ 7, | Boimonnenue — OLIEHOYHOIO
KOHTPOJIb 9, 3a7aHus.
Brimonnenue
VHJMBHIyaJIbHOTO 3aJJaHusl.
I P Emol | OKI- i
51 pomexxyrounas | Pazgenst quctumnast EH. 7 0.11 JuddeperurpoBaHHbIN
arTecTanus MaremaTuka. ’ 3a4eT

2. DoHJ OLIEHOYHBIX CpCACTB JIs1 OICHKH YPOBHS OCBOCHU YMCHI/Iﬁ W 3HAHHUH I1I0

JIUCLIUILINHE

2.1 Matepuaisl 1Jis1 TEKYLIETO KOHTPOJIS

Tema 1.1 «®yHKIMA OTHON HE3aBUCUMOM IIEPEMEHHOW
YcTHBIN PpoHTANBHBINA KOHTPOJIb
[Tonp3ysick KOHCHEKTOM JIEKIIMM W PEKOMEHAYEMOM JHUTEpAaTypold OTBETUTh Ha
BOIIPOCBL:
e Uro HazpBatoT uuciaoBoi ¢yHKnuen? OOmacTteio onpenenacHus QyHKIUU?
OO6nacTbio 3HaYEHUI?

e Kakue cymecTByIOT criocoObl 3a1aHus pyHKInN?

e OcHoBHbIE cBOWCTBA (QYHKIMN?
e Kakas QpyHKINS Ha3bIBAETCS CIIOKHOM?
e OcHoBHbIE 3JIeMEHTapHble PyHKUINU U UX Tpaduku?

10




Tema 1.2 «IIpenen pynkun. HempepbIBHOCTH (QYyHKITHI

YcTHBIN GpPOHTATBHBIN KOHTPOJIb

ITonp3ysichb KOHCIEKTOM JIEKIIMM U PEKOMEHAYEMOH JUTEpaTypod OTBETUTH Ha
BOITPOCHI:

e Uro Ha3BIBAIOT MPEAETIOM OECKOHEYHOM YHCIIOBOM MMOCIe10BaTeIbHOCTH (Vy,)?

¢ YTo MOHUMAIOT MOJ npeAenoM pyHKIUHU Ha OECKOHEYHOCTH?

¢ YTo0 MOHMMAIOT MO NpeAesoM PyHKIHUU B TOUKe?

e Kaxkas QpyHKIUS Ha3bIBACTCS HEMPEPHIBHON B TOUKE X = a? Ha IPOMEXYyTKe X?

e Kakue apudmernyeckue ornepanuy MOKHO BBITIOJIHATH HaJl peaeaamMu’?

e Kak BBIUMCINUTH NPEENl BO BHYTPEHHEW TOYKE OOJacTH OIpeneieHHs 0o
3JeMeHTapHOU PyHKIUN?

o Kakas ¢yHKuus Ha3piBacTcs OCECKOHEYHO Maiod (OeCKOHEUHO OOMNbINoi) B
TOYKe X = a ? Ha OECKOHEYHOCTH?

e KakoBa B3aMOCBSI3b MEX]ly OECKOHEUHO MAJILIMH U OECKOHEUHO OOJIBITUMHU?

., 0 oo
e KakoBbI OCHOBHBIE IIPUEMBI PACKPBITUS HEONIPEAEICHHOCTEN e
(o]

. O-oo,OO—OO,loo?

OLeHOoYHOE 3a1aHue:
Bbrauciuth npenenb GyHKIUI:
x2—(m?+n?)-x+mn

1) limx_% po
. mxZ-mx+n

2) limy nx2-nx+m-n

3) limy,e(Vx2+m-x+n—vVx2—n-x+m)

sinn-x

4) lim
x>0 M- Xx

BapuanTt | m n
1 8 9
2 6 4
3 4 3

OueHoyHOe UHAMBUYaJIbHOE 3aJaHHE
Brrunciienne npeaenos.
TexcT 3amanus: WHAMBUAYaIbHAs paboTa COCTOUT U3 5 3a/1aHuil 32 BapUaHTOB.
Kpurepun oreHku: Kakqoe BEpHO BBIMOJHEHHOE 3a/JlaHHe OIleHWBaeTcss B 1 Oayl.
Uroro:

Koi-Bo 6amioB Orenka
5 «5»
4 «4»
3 3»
2 ¥ MeHee «2»
Ba Boruucaurts npegen GQyHKOuM:

pua
HT

11



1 X—2 x> —9 . 3
li m—_— lim(1 — 2x)x
xl)nn;lox3 +1 }(I—IE’IXZ_ZX_3 X—>0( )

2 i 5x* +2x—2 i 4x% +x _ I

R O N tim (1+3)
4 _ —6 1

. lim Xz 2 lim 2 lim(1 + 4x)x

x>0 x3 4 5x x63 —\x+3 x>0

4 13— 2x+x . 2x+5x8 i 4x — x3 i (1+4)X

ngm X—IEIZ x+2 xl—>rg 3x

5 [ O FX =3  Vx+2-3 X\

x>-1 x%2+1 X x5 — 2x* }(1_r)r; x2 — 49 L‘l‘&(1+§)

6 o 1+2x—% 2x+ 10 _ 3\7%

e | dmag tm(1-3)

7 5x* 4+ 2x — 2 X—6 5

lim ———M = lim—— ; _ X\
o 1—2x* 63 — /X + 3 lim (1 3)

8 lim S —2 lim X tim (14 )
x> ox3 +1 xl—r>r11 x—1 xirg( +§)

9 i xt =2 I 4x —x3 _ 7
Imes | Imie tm(1+3)

10 2x + 5x° VX+2 - , 3
im 2 TX limL3 lim(1 — 2x)x

x-00 4%3 + 12 x27 X2 — 49 =0
11 . 6x°+x-3 limZX+10 _ 3\
e | Mmoo jm (1+5)
— %7/ 2 _ 1

12 lim 1+2x—x i x“—9 lim(1 + 4%)x

x—>—1 X2 +1 X—00 3X5 -1 x>3 X2 — 2X — 3 x>0

13 lian X—2 i 4x% + x lim (1 4\"
x>0ox3 +1 xo1 x—1 Xl—’rg( +§)

3 X2 C Vx+2-3 i (12 2
Imes | Imta g im(1-3)

15 8x—2 2x+10 . 1

i i lim(1 + 4x)x
xlinc}o x3 +x xll»rzls 25 —x? X—’O( )

16 6x° +x—3 — . 3

lim X TxTS hmw lim(1 — 2x)x
= x5 —2x4 x=7  x%2 — 49 20

17 13 —2x +x o 2x+5x3 i x*—9 . =

xoob 43 + 12 %08 X2 — 2% — 3 im (1 * §>

18 1+2x—x’ X—6 : 3

lim —————— lim lim(1 + 2x)x
xl—>rg 3x5 —1 x263 — /X + 3 x—0
2 _ 4 _ 1 1
19 2% —x+ 4 lim 6x* — 2 lim X+ lim(1 — 6x)x
x= 0 X3 + X x>-11 — x? x—0
20 o X2 LA 3% _ 5\
x>-1 x2+1 xlnf}oZX3+5X )(l—r>r11 x—1 iL%(l_;)
21 o -z [ - I (1+2)X
e 1o | iy 3 s\ 3x
5 — 2x—10 2
2 lim —6X +x—3 X lim(1 — 4x)x
x=o0 X5 — 2x4 x5 25 — x2 x>0
3 2 3

23 lim 2x + 5x limX + 7x lim(1 + 5x)%

x—=00 4x3 4+ 2 x21 x—1 x>0

24 i 1+44x—x’ i x3 =27 _ 3\

s | I tim 1+ )

25 8x—2 x+1 . 1

i i lim(1 — 2x)x
Xllrgo x3 +x xl—1>r£11 1—x2 X*O( )

26 Xt —2 46 + x i 2
; i lim(1 — 5x)x
,}Ln(}o x3 + 5x }(1_{111 x—1 X—>°( )

4 _ —6 3
> lim 2Ly, X lim(1 — 2x)%
xoom 1 —2x* X263 —\x+3 x>0

28 -1 2x +10 X

lim
x> x3 4+ 2%

lim (1+ 4)
xl»rg 3x




29 . 2x2 = x3+7 i 6x° + 4x — 3 . 4x — x3 lim 2sin 3x I (1 2 )X
I M | Jmoae i | Imlioy
30 i 7x — 5x° . 3x+6x° i x*—9 lim sin 7x _ 4\ 3%
ot x2 41 xooe 43 + 12 xo3x? —2x—3 | x0 2 o (1 * E)
31 x*?—2x—4 I 5x — 2 x% + 7x I 5sin 4x o\ 4
i m im——— im———— i z
LI—I}% X x- 0 X3 + X }(1_{111 x—1 x>0  3X i‘jg(” x)
32 x*+6 x*—2 — _ sin1lx _ 1
lim lim ——— imo =YXt 2 | gim lim(1 — 4%)
x>22—X x>0 4%x3 4 3x x>7 X% — 49 x-0  2X x>0

Tema 1.3 «IIpou3BoaHas U ee NPUTOKEHUSI

YcTHbIA ppoHTANBHBIA KOHTPOJIb

Ilosnb3ysichb KOHCIIEKTOM JICKIMU M PEKOMEHIYEMOM JMTEpaTypod OTBETUTh Ha
BOIIPOCBI:

e Yt0 Ha3BIBAIOT MPOM3BOAHON PyHKIMKH Y = f(x) B TOUKe X?

KaxoB reomeTpuieckuii cMbICII TPOU3BOIHON?

B gem 3akimogaercss GU3NUECKUii CMBICI IPOU3BOAHOMN?

YTo Ha3bIBAIOT IPOM3BOIHON BTOPOrO MOPS/IKA U KAKOB €€ (PU3NUYECKU CMbICI?
Kak HaiiTu npon3BOIHYIO CI0KHOM QyHKIMMN?

e B dyem 3akmouaercsd MNpU3HAK Bo3pacTaHus? yObIBaHUS (YHKUMHU? TPHU3HAK
CYILECTBOBAaHMsI IKCTpeMyMa?

e Kaxk ¢ moMomipo epBoil MPOU3BOJHON HCCIE0BATH (PYHKINIO HA MOHOTOHHOCTD H
KCTPEMYMBI?

e Kak OTHICKMBAIOT 3KCTPEMYMbl (YHKLHU C IOMOULIbIO BTOPOM MPOU3BOJHOM?
[ToueMy B TOYKEe MakCMMyMa BTOpas MPOM3BOAHAs OTPULATENIbHA, @ B TOYKE MMUHMMyMa —
MOJIOKUTEIbHA?

e B ueM paznuuue MEXIy HaxXO0XKJIEHHEM MaKCUMyMa M MHUHMMyMa (DYHKUUU U
HaXO0XJ/IEHUEM €€ HauOOJIbLIEr0 U HAMMEHBUIET0 3HaUeHUN ?

e Kak uiercst Haubosipliee 1 HaMMEHblIee 3HaYeHNs (PYHKIIMU Ha JAaHHOM OTpe3ke?

e Kak mo 3HaKy BTOpOW NPOU3BOJHOM OMIPEIENSAIOTCS BBIIYKIOCTh U BOTHYTOCTh
KpUBOI?

e Yro Ha3bpIBalOT TOYKOM Mepernba M KakoB IpHU3HAK ee cyliecTBoBaHus? B uem
COCTOMT NPaBUJIO HAXOXKJIEHUSI TOUKU niepernda?

e Kakoii cxeMoil pekoMeH1yeTcsl 0Ib30BaAThCS MPU MOCTPOCHUH rpaduka GyHKIUNU?

O11eHOYHOE 3aIaHNe

1. HccnenoBaTh (QYHKLHMIO HAa 3KCTPEMYM, HAlTH TOYKM mepernba U IMOCTPOUTH
rpaduxk:

Bl. a) y=- X +6x°- 9x+3

B2. a) y=2x7+3x"- 1

B3. a) y= - 2x>-3x°+1

2. Haiitn wHamboubllice W HAMMEHbIIEE HAa OTpe3Ke [m;n] 3HaueHHsT (QYHKIUH
fxX)=ax®+bx?+cx+d

Bapuant a b c d m n
1 -1 9 48 5 -3 10
2 1 -18 105 -35 4 8
3 -1 -3 -45 6 -6 4

OrneHOYHOE HHIUBUIYaJIbHOE 3a/1aHNE
[TpousBonHas u quddeperunan GyHKIuu
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¢byHKIMY, BEpHO HaiiIeHa MPON3BOIHAsI BHYTPEHHEH (DYHKIMH, BEPHO 3aMMcaH pe3ysIbTar)

Texcr 3amanus: nHAUBUAYalIbHAS paboTa COCTOUT U3 4 3aaHuii 32 BapHaHTOB.

Kpurepuu onienuBanus:

Neol — 56anmmnoB (o 1 Gamty 3a Kaxayr0 BEpHO HAaWJEHHYIO TPOU3BOAHYIO)
No2 — 3 6amna (rmo 1 Gamry 3a KaKIbli 9Tall: BEPHO HalijieHa MPOW3BOIHAS BHEIIHEH

No3 — 2 6amna (Beruucnenus — 1,5 6amna, otser — 0,5 6amna)
No 4 — 6 Gamnos (1o 1 6amty 3a KaKyr0 BEpHO HAICHHYIO IIPOU3BOIHYIO)

Uroro:

Kon-Bo 6amnos Onenka
16 «5»
12-15 «4»
8-11 «3»
MeHee 8 «2»
HaiiTu npou3BoaHble cjeayIOIUX GyHKIMI:
Bapmna DyHKUUA:
HT
=x — = = 2 x—1
1 y=x"+5x-3 y = 5 - y =7Inx + y 3x Y=o
72 ctgx log, x
x
2 =13x"—2x + 1 -5 3 = 4cosx — | y=x" " sinx - 1ax
Y y= x3 \/E %,X Y y= 1+ x?
3 y=3x"+x-2 y=—+ y=4—-Inx |y=x'-¢' _1+x?
15\/95_5 y= 2+3x
X
4 y=x"—30x + 1 y=l_ y = Ssinx + y=2x"" y:3‘3x
V_;C4 ctgx COSX 203
x
5 |y=4x"-3x+2 y = 2 4]y = 28 #ly=2aet |yoEE
e x? 3sinx x3-3
2
6 y=6x +2x—3 -3 y = 4lnx +|y =12x — X7
y x2 Y x2-1
7 ctgx log, x
X
7 y=5x"—2x + 1 y:i_,_ y=3tgx+e* |y=x"-sinx _2-xt
2\/_964 Y= 25
X
8 y=6x —x+4 y = 3 tly = 3 —|y=7x"Inx _x+1
A/7E x? 2cosx Y= Trax
x
9 ly=X_sx+1 y=—+Vx |¥= y=S5rer 2
6 2sinx+3cosx 1-2x
— 2% _ 1 _ — _J2. 2
10 y=3x"—-2x+1 y=0- y = COSX y=X y:l";:
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Vx? 4ctgx log, x
11 y:3x4+—2—3 y==-1Vx3 %’=xcosx— y=x " sinx y=ﬁ
e
12 [y=x"+3x-2 _ 2 V=2sinx- y=x" Inx _x*+4
y x? | y_xz—l
Vx? 082 %
13 [y=4x-x'+4 y=x2_4+ y=3Inx - tgx | y=x" " cosx y=11;i’;
0
14 y=3x"-2x + 12 y=i3_§/} y = 2cosXx — |y=x"-sinx :3+4’:
X 3X 1+ x
15 |[y=5x+x-8 y = xz_s Lly=4-Inx [y=x¢ y=i:;
5vx
16 |y=2x"-3x+1 y=i4_ y = 2sinx + |y = 4x° y=1_33x
, = ctgx COSX 2x
)
17 |y=5x"-3x+6 A y = 28 +|y=3x"¢ _2x=2
Yo 3sinx FT
Vx2
X
18 |[y=4x’+x-3 y = J;iz _|y=3Inx + y = 5% y=;2__31
77 ctgx log, x
x
19 |y=8x"-2x+4 y = x3_4 + | y=2tgx+e* |y=3x-sinx y:i;;‘:
2/x
20 y=3x3—x+2 y = 2 Lly = 3 - y=2x5'lnx _x342
x? Y= Tizx
e 4cosx
2|y 513 y=Z+yx [¥ = 2sinx o+ |y=3Cret ) 2
3 COSX 1-3x
22 |y=8x -2x+4 y = 14 |y ZBeosx —|y = 2x° y=3+x2
| o log, x %
23 _fd X _1 43 = cosx - |y=x -sinx _ A
y—6X +7—3 y_x \/X_ zex y y_x?’+1
= 2 — 5 =2si - = 3 242
24 y=4x"+x-2 y = 5 + y=2sinx y=x" Inx y:;:
352 logs x
25 |y=2-x"+1 y = x3_4 + | y=4Inx - tgx | y=x " cosx yzlti?;
0
26 y:x3+5X*3 y:%_w y:4X,]1’1X y:2X3. y:i:::
COSX
27 |y=13x"-2x+1 yzis_,_ y=>5sinx + |[y=2x"¢" y=x2‘7
s ctgx x°-1

15vx
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28 |y=3x+x-2 y=—- y = 2% +|y =12x y:z—x‘*
S 3sinx log, x 2+3x
2
29 y=x"—30x + 1 y = 2 Ly = 4lnx + y =X - sinx _x*+1
< x2 Cth y= 1+2x
ra
30 |y=4x"-3x+2 -3 y=3tgx+e* |y=7x"Inx _ 2x?
YT Y= 1o
T
31 |y=6+2x-3 y=—t 4 y = 3% —|y=5x"¢* _1+x?
2\/;’“4 2cosx x3
32 [y=5x"-2x+1 y = — +|y= y=x"" y =2
x? : x3+1
e 2sinx+3cosx | logy x
2.Hajitu nudppepenumnan pyHkuum:
Bapuant DyHKIUA:
1 y = (12 + 3x)° y =Inx’ — 1) y=3*H%
2 y=e> ' y =log;(3 — 5x3) y = tg(Inx)
3 y =sin(1 + 7x) y= (2X° - 4)3 y = In(cosx)
4 y = tg3x y=(4+3x%)" y=In"x
5 y=e & y = cos(6x — 3) y=(3-2x")
6 y=3""*% y = ctg(6x + 1) y=(4x"-2)
7 y=7"* y=(5x"—4)’ y = sin’x
8 2 *2 y = tg(1 — 2x) y = (4x” - 2)°
9 y =2 +6x)° y=e y = In(sinx)
10 y = In5x’ y=(3x"—1) y = cos(2%)
11 y =log,(3x? + 2) y=e y = sin’x
12 y=(2x" +3)’ y=4""> y = cos’x
13 y=(3x° — 4)° y = sin(6x — 1) y=e"*°
14 y =577 y = In’x y=(7x +2)"
15 y = ctgdx y=(1-3x"’ y =tg'x
16 y=3""% y=(4-2x) y = In(3x + 2)
17 y = cos3x y=e "’ y=02x"+5)"
18 y =In’x y=(1+3x"’ y = tg5x
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19 y = cos’ X y=(2-4x) y=6>"

20 y=4x"—2)" y = sin(6x°) y=3"""*

21 y=e*’ y = Inx’ y = (1 —6x%)’
22 y=(1-3x)’ y =log,(3x + 5) y =sin’ x

23 y=4'""% y = cos(3 —4x°) y=02x"+1)
24 y = In(2x — 6) y=e™*? y = (5x" —8)°
25 y = sin(3x+4) y= cos’x y= (2X3 - 1)5
26 y = (12 + 3x)° y =log;(3 — 5x3) y = In(cosx)
27 y=e>™ ' y=(2x°—4)’ y =In"x

28 y =sin(1 + 7x) y = (4 + 3x%)° y=(3-2x")
29 y = tg3x y = cos(6x — 3) y = (4x"—2)
30 y=e & y = ctg(6x + 1) y = sin’x

31 y=3""* y = (5x” — 4)° y=(4x’ - 2)°
32 y=7"">" y = tg(1 — 2x) y = In(sinx)

3.HaiiTn cCKOpOCTh M3MeHEeHUsl (PYHKIHMH B TOUYKeE X(:

Bapuanr Bapuanr
1 y=2x"+x" -2, ecm Xo = 1 17 y=6x—x -2, ecin xg =0
2 y=2x"+3x"+ 2, ecmu xo=0 18 y=7x-x+1, ecmxo = 1
3 y=4x3+x2-3,ecm/1x0:1 19 y=5x3-x-4, €eCclIl Xo=2
4 y=2x—x"+1,ecin xo =0 20 y=6x"+2x"+x, ecmu xo = |
5 y=2x"+3x — 4, ecmm xo = | 21 y=2x"+x" - 4, ecrn xo = 2.
6 y=6x—3x"-2, ecmu xo=0 22 y=2x"—x"+3, ecmn xg = -2
7 y=5x"—2x"+ 1, ecmuxo =1 23 y=4x"-3x"+5, ecm xo = |
8 y=5x3-2x-2,ecm1x0:2 24 y:7x5+2x—1,ecm/1xo:0.
9 y=2x +4x° +x, ecmu X = 1 25 y=3x"+x -2, ecmuxg= |
10 y=2x>+3x" - 4, ecui X9 = 0 26 y=2x"—3x" - 2, eciu Xo = |
11 y=4x"-3x"-5,eciu xo = 1 27 y=2x"+3x"-2, ecn xo =0
12 y=x5+3x—1,ecnnx0=0 28 y=4x3+x2-3,ecnnx0:2
13 y=2x"-x"+ 1, ecnu xg =0 29 y=2x—x"+5,ecn xg=0
14 y=5x"-x"+x+1,ecinxo =0 30 y=2x"+5x—4, ecmu xo=-1
15 y=2x4-x2+3,ecnnx0:3 31 y=6x5—3X2-1,ecnI/Ix0:0
16 y= 3x° —x* + X, €CJIU X = 1 32 y= 5x% +4x° + 1, ecimuxg = 1

4. Jlana byHKIUSA Z = fx, y). Haiitu JaCTHBIC IIPOU3BO/IHBIE

TIEPBOTO M BTOPOTO NOPSAAKA fy 5 fy 5 fyx 5 fiy 5 fyy s fyx

Bapuant Bapuant
1 Z=3x"-cosy 17 Z =4y’ -sinx
2 Z=2y -sinx 18 Z=3""y"
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3 Z=¢""y 19 Z=3y -Inx
4 7=5 % 20 Z =2y’ - cos X
5 Z=4x-siny 21 Z=3x"-siny
6 Z =3y’ - cos X 22 Z=4-%x

7 Z=x"-Iny 23 Z=2x"-cosy
8 Z=2""y 24 Z=x-Iny
9 Z=2x-cosy 25 Z =3y - cosx
10 Z=5y" -Inx 26 Z=5y -Inx
11 Z =2y’ - cos X 27 Z=4x>-siny
12 Z =3y -sinx 28 Z=4e" -y’
13 Z=4x"-Iny 29 Z=3x"-Iny
14 Z=2x""siny 30 Z=2y -Inx
15 z=3-x" 31 Z=2y°sinx
16 Z=4x>-cosy 32 Z=4x°

Tema 1.4 «Heonpenenenusiit uHTErpai. MeToibl MHTETPUPOBAHUSD)
YcTHBIN (POHTANTBHBINA KOHTPOIIb

1) [onb3ysach KOHCIEKTOM JIEKIUU M PEKOMEHAYEMOW JIMTEepaTypoil OTBETUTh Ha

BOITPOCHI:
e Uro sBNIsIETCS OCHOBHOM 3a71a4eil HHTETPaIbHOTO UCUUCTICHUSA?

e Kaxkas ¢yHKIMS Ha3bIBaeTCs MEepBOOOPA3HOM I MaHHOW (YHKIMHU HA 33TaHHOM
npoMmexxyTke? (mpumep)

3) j(m x™l—n)-(x™ —n-x+5M"dx 4) fxn -sin(x™*! + m)dx

l)j(m-x”—

n
m+W

B 1yeM cocTouT OCHOBHOE CBOMCTBO 1EPBOOOPA3HOM?
YTo Ha3bIBAIOT HEONPEIEIIEHHBIM UHTErPaIoM?

YeMm oTiiMyaeTcs HeONpeAeIeHHbII HHTErpajl OT nepBooOpa3sHoi GyHKIUU?

UYemy paBHbI Tpon3BogHAsA U AuddepeHnnan HeonpeaeaeHHOTo HHTerpaa?

B d4em 3akmiovaroTCs TPaBWIO HMHTETPUPOBAHHUSA —ANreOpandecKol CyMMBI
byHKIUI?

Yemy paBeH UHTErpai oT JuddepeHimana HeKoTopoil GpyHkuu?

B 4em cocTOUT reoMeTpUYECKUI CMBICI HEOIIPEAEIEHHOTO UHTErpasa?

Kak u3 popmyn nuddepenmpoBanus noayqaroT GopMysibl HHTETpUPOBaHUS?

B 1yeM cocTouT MeTO1 HEMOCPEACTBEHHOI'0 HHTErpUupoBaHus yHKIMI? (mpumep)
Kak npoBepuTh, NpaBUIBHO U HAWJIEH UHTErpa?

OueHovHOe 3aaHne
Haiitu HeonpeneneHHbIit HHTErpai (B3aUMOIPOBEPKA)

+m-n-cosx)dx 2)[

5) (Inx)"
m:-x
Bapuant m n
1 7 8
2 3
3 6 4

m+n
m-x+n
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OHGHO‘IHOC HUHAUBUAYAJIBbHOC 3aJaHUC

Tekcr 3amanus: MHANMBUAYaTbHAs padoTa COCTOMUT U3 6 3aaHui 32 BapUaHTOB.
Kpurepuun oueHku: Kakqoe BEpHO BBINOJHEHHOE 3a/JlaHHe OleHWMBaeTcs B 1 Oayl.

Hroro:
Koi-Bo 6ayioB Ornenka
6 «5»
5 «4y
34 «3»
2 ¥ MeHee «2»
Bprunciints HeOnpeAeIeHHbIN UHTETpal:
1 2 3 4 5 6
g
& 3
2 2
! f(4x5——+ f<—7 J(W+ex fl 3 dx fx\/1+3x fZlnx-dx
x —3x
2) dx + Z) dx — 4sin x) dx
x
1
2 f(3x5 — 5x j(—7 f(i/F+ e* f41+5xdx fo\/3 + 71 fx-sinx
x
+ 8)dx n E) dx — sin x) dx ~dx
x
1
3 j(SxZ +x f(—i j(% fcos(7x f(Z fo-ex
x
—10)dx B Z) d + 3sinx + 1)dx + 4x)3dx -dx
X — cos x) dx
4 f(3x5—f f(i f(sx“' f 3 dx f\/3+4xdf7x-cosx
4 x8 1—6x
8 5e* -d
+ 3) dx n _) dx + e. X
X — 2sin X) dx
5 2 3 8 5 . 3
(3x“ —6x (—4 ( X sin(4 x(1 x°Inx - dx
x
+ 0,5)dx 2 + 3e* —5x)dx + 3x2)*dx
+ —) dx
x — 6x) dx
6 4 9 7 1-5x ;
(7x* — 3x (—3 ( x5 2175%dx (1 2x * sinx
x
+ 14)dx 5 + 4e* + 7x)*dx | -dx
+ —) dx )
X — 2sin x) dx
1
7 f(3x5 —-x f(—z f(i/;+ 9% fe“‘xdx fx(z f6x-cosx
x
+ 7)dx B é) dx — 4cos x) dx +3x%)%dx | -dx
x
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8 J(Sx‘* +0,2x f(is I(W + 5% f81+2xdx f\/l + 6xd JSlnx - dx
x
— 8)dx + f) dx — 3sin x) dx
x
9 9 3 7[.5 : x
(x? = 2x (—4 ( x sin(6x (3 x-e¥-dx
x
+ 5)dx 6) + 4e* + 5) dx —x)%dx
— —|dx
x — 3") dx
1 2
10 f<2x5——x f(—z I(W+ex IB dx f\/6—2xdf8x-cosx
x —x
+ 1) dx + §> dx — 4sin x) dx ~dx
x
4
1 f(5x3—7x f(—S f(%+8x fe4‘3xdx f\/1—2xd fx-lnx-dx
x
+ 2)dx _ E) dx — cos x) dx
x
3
12 f(3x3 + 0,5x j (—3 f (‘{/F fcos(7x f(l f 3x - sinx
x
— 1dx B E) dx + 4sin x + 1)dx +5x)3dx | +dx
x — 2cos X) dx
13 3 6 6 . X
(4x3 + 2x (—4 (Vx sin(3x x(2 3x-e
x
— 5)dx 5 4 + 2cos x — 1)dx + 4x?)*dx | - dx
N ;) X — 3%)dx
1
14 j(2x5 —3x f<_5 f(i/; + 7% f31+5xdx f\/3 +2x d f5x © COSX
x
+ 8)dx + E) dx — sin x) dx - dx
x
4
15 j(2x2 + 7x f(—z f(i/; fcos(Bx I(Z fx6 - Inx
x
—10)dx B E) dx + 3sinx + 1)dx + 5x)3dx -dx
x — 2cos x) dx
16 j(3x5—£ f(i f(5x3 f 3 dx f\/3+2xd f4x-sinx
2 x?2 1—2x
8 x .
+ 7) dx N _) dx + 5.e dx
x — sin x) dx
17 ; 3 . .
(3x% — 2x (—4 ( x3 sin(4 (6 6lnx - dx
x
7 x _ 4
+ 0,5)dx + _) i + 3e 2x) dx + 3x)*dx
X — 2") dx
1
18 f(6x4 —x f<—3 f(7 x5 fZl‘de x(1 J4x-ex
x
+ 4)dx 6 + 2e* +3x2)*dx | -dx
+ —) dx
x — 4sin x) dx
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19 j(Sx‘* —3x f(iz f(:/? + 4% fe4‘3xdx f(z sz - Inx
x
+ 2)dx B E) dx — 5cos X) dx + 4x)°dx | -dx
x
7
20 f(Zx4 + 8x f(—s f(i/; + 2% f31+2xdx f\/l +4x d f8x - sinx
x
—Hdx + f) dx — 2sin x) dx - dx
x
21 f(x2 —7x f(% f(:/?+ e* fsin(Zx f(6 fo-cosx
x
5 X2 -
+ 2)dx B _) Iy _ 4x) dx + 5) dx x)2dx dx
x
1 12 2
22 f<6x5——x f(—z f(i/?+ex f dx fv3—2xdf6x-ex
X 3 —4x
+ 1) dx + E) dx — 5sin x) dx -dx
x
23 4 4 5/.3 x 4-2x ;
(5x* — 2x (—2 (\/x_+2 e dx V1 —8xd| | 5x-sinx
x
+ 12)dx _ z> dx — 3cos x) dx -dx
x
24 2 4 3
(3x* + 5x (\/x_ cos(2x x(2 9x - cosx
— 1)dx f (1 + 2sin x + 1)dx +7x2)3dx | -dx
3
3 — cos X) dx
- —) dx
x
25 ; 2 . . .
(4x3 + x (—4 (Vx + cos x sin(5x (2 x* - Inx
x
—3)dx 5) — 6%)dx — 1)dx +3x)*%dx | -dx
— —|dx
x
26 5 X 1 47 3 . pX
f(4x -3 I<F f(\/x_ f1_6xdx (1 7% e
+ 2) dx N E) dx + 3sinx +3x)*dx | -dx
x — cos X) dx
13
27 f(3x5 — 5x f(—z f(s x4 fsin(4 f(l f2x-cosx
X
+ 8)dx B Z) dx + 5e* —5x)dx +7x)*dx | -dx
x — 2sin X) dx
2
28 f(sz +x f(—s f(s x5 f21_5xdx f(Z fo e*
x
—10)dx 8 + 3e* +3x)%dx | -dx
+ —) dx
x — 6’“) dx
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29 J(3x5 - f(% f(7 x5 fe4‘xdx f\/l + 6xd Jle-cosx
X
2 x .
+ 3) dx n _) dox + 4e dx
x — 2sin x) dx
30 f (3x2 — 6x f (33 f (Q/F + 9% f gl+2xdx f 3 f 3lnx - dx
X
+ 0,5)dx 4 E) dx — 4cos X) dx — x)2dx
x
1
31 f(7x4—3x f(—z I(W+5x fsin(6x f\/6—2xd f6x-sinx
X
+ 14)dx _ 9) dx — 3sin X) dx +5)dx -dx
x
3 2
32 f(3x5—x f(—s f(7x5 f dx f\/l—Zxd fx-cosx
X 3—x
+ 7)dx 4 + 4e* - dx
+ —) dx
X — 3") dx
Tema 1.5 «OnpeneneHHblil HHTETpal U €ro MPUI0KEHUS
YcTHbIA QppoHTANBHBINA KOHTPOJIb
1) [Tonb3ysich KOHCIEKTOM JIEKIIMM U PEKOMEHAYeMOW JUTEepaTypoil OTBETUTh Ha
BOITPOCHI:

ofpeieNIeHHOro uHTerpana? (mpumep)

uHTerpana’? (mpumep)

Hroro:

Yt0 Takoe onpeesaeHHbIid HHTerpan or GpyHKuuu y = f(x) mo orpesky [a; b]?
B uem cocTouT reomMeTpuUecKuii CMBICI ONIPEIEICHHOTO HHTErpaa’?
B uem cocrout (hu3mueckuii CMBICI ONPEICTICHHOTO HHTETpaia’?

C noMoIbIo Kakoil (popMyITbl BEIYUCISIOT ONPEAeIICHHBIN HHTETpa?

KakoBbI OCHOBHBIE CBOICTBA OMpEICTICHHOTO HHTErpaia?

KakoBa cxema peuieHrd 3aja4dd Ha BBIYHCIICHHUC ILIOIIAaAn q)HprBI C IMOMOIIBIO

e KakoBa cxema pemicHnA (1)I/I3I/I‘~IGCKI/IX 3aaa4 C TIOMOLIBIO OHNpPEACICHHOTO

OLIeHOYHOE 3aIaHue

1. Haiitu rutomaap ¢Gurypsl, orpaHi4eHHON JTMHUSAMMU:
a) y = x>-10x+25, y = 5-x
o)y =x%y=2-xy=0.

2. CKOpOCTb TOUKH, IBUKYIIEHCS MPAMOJIMHENHO, 3a/1aHa ypaBHEHHEM S (t) = 3t
Berancnuts nyTh, IPOMACHHBIN TOUKOM 32 5 CEKyH/ IIOCJIE HAYaJla IBUKEHUS.

3. Beruncnuth padoTy, COBEpIIEHHYIO IIPU PACTSHKEHUH MPYXKHUHBI Ha 6 CM, €CJIn s

CXKaTus €€ Ha 3 CM HY>KHO MPWIOKUTH cuity 15 H

OneHo4YHOE HHIUBHYaIbHOE 3aJJaHUE
Texcr 3amanus: HHAMBUIYalIbHAS paboTa cOCTOUT U3 4 3ajjaHuii 32 BapHaHTOB.
Kpurtepun olieHkH: Ka)K7oe BEpHO BBINIOJHEHHOE 3ajJjaHKe olleHuBaeTcs B 1 Oan.

Koi-Bo 0amioB

Or1enka

4

«5»
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Haiitu miomans Gpurypsl, orpaHUYeHHON JTMHUSMU:

3

«y

2

«3»

1 u meuee

@@»

Bapuant 1 2 3 4
1 y=1—x2, y=x"-1, y 4-x°, y=x2,
y=0 y=0, y=x+2, y=vx
x=0, y=0
X =
2 y=4—x2, y=Xx"-4, y=4x—x2, y=4—x2,
y=0 y=0, y=4-x, y=2-X
x=0, y=0
X =-
3 y=09- X2, y=Xx"-9, y—x3, y 4X—X2,
y=0 y=0, y=(x-2) y=x
x=-2, y=0
X =
4 y=x"+1, y=x"-1, y=(x+ 1), y=x,
x=-1, x=2, x=0, y=1-x, y =X
y=0 y=0 y=0
5 V=X +2, y=-x-1, y=4x — x°, y=x+ 1),
X=-2, x=0, y =X, y=3+x
x=1, x=-1, y=0
y=0 y=0
6 y=x"-1, y=Xx -1, y=4-x, y=x,
x=1, x=-1, y=2-X, y=(x—2)2,
X=2, y=0 y=0 x=0
y=0
7 y=x"-4, y=-x-1, y=(x+1)% y=4-x,
X=2, x=1, y=3+x, y=x+2
x=3, x=-1, y=0
y=0 y=0
8 V=X +3, y=x"-1, y=-x, y=x+3,
x=0, x=1, x=-1, y= (x +2)% y=(x+ 1)°
y=0 x=0, y=0
y=0
9 y=x +1, y=x"-1, y=x", y=4x —x°,
x=-1, y=0 y=Vx, y=4-x
X:L y:O,X:4
y=0
10 y=x +1, y=X" -4, y=x, y=(x+1),
x=0, y=0 y =X, y=1-x
x=1, y=0,x=9
y=0
11 y=x"-1, y=x"-9, y=x+2, y =X,
x=1, y=0 y=4fx2, y=X2
x=2, y=0
y=0
12 y=-x-1, y=x"-1, y=x, y=3+x,
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x="-2, y=0, y =X, y=(x+1)
x=-1, x=0 y=0,
y=0 X =2

13 y=-x +1, y=x"-4, y=x, y =X,
x=-1, y=0, y =X, y=4x —x*
x=1, x=1 y=0,
y=0 x=9

14 y=x 42, y=Xx"-9, y=x, y=2-x,
x=-1, y=0, y =&, y=4-x
x=1, x=1, y=0,
y=0 Xx=2 x =4

15 y=x"+4, y=-x-1, y=4-x, y =X,
x= -1, x=1, y=4x —x%, y=x
x=1, y=0 y=0
y=0

16 y=X"+3, y=X"-4, y=x7, y=4x — x°,
x=0, x=1, y=0, y =X, y=4-x,
y=0 X=2, y=0, x=0

x=-1 x=2

17 y=x2+1, y=Xx"-9, y=x3, y=x+2,
x= -1, x=1, y=0 , y =X, y=4-x*
y=0 X=-2, y=0,x=3

x=3

18 y=2x", y=-x-1, y=(x-2), x =0,
x=-1, Xx=2, y=x, y=-x,
X=2, x=0, y=0 y=(x+2)
y=0 y=0

19 F2x2, y=x"-1, y=x3, y=4-x,
X=-2, x=-1, y:&, y=4x—x2
x=1, y=0 y=0,
y=0 X =5

20 y=x"+1, y=Xx"-4, y=x", x=0,
X=-2, y=0, y =X, y=x3,
x=0, x=1, y=0, y=(x-2y
y=0 X =- x=3

21 y=x"+I, y=x"-9, y=1-x, y=4-x",
x=0, y=0 , y=(x+1) y=2+x
x=1, x=-2, y=0
y=0 x=2

22 y=x"+2, y=x"-1, y =X, y=-x,
x=-1, X=-2, y=4x—x2, y=(x+2)2,
x=1, y=0 y=0 x=0
y=0

23 V=X +3, y=-x-1, y=x, x =0,
X= -1 X=2, y =X, y=4x —x°,
x=0, x=1, y=0, y=4-x
y=0 y=0 X =6

24 V=x"+2, y=-x-1, y=x", y=(x+ 1),
x=-1, x=2, y =X, y=x+3
xX=2, y=0 y=0,
y=0 Xx=35
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25 y=x2+1, y——x3—1, y =X, y=2+x,
x=0, x=3, v = VX, y=4-x2
x=2, y=0 y=0,
y=0 x =7

26 y=x +1, y=x"-1, y=2-X, y=9-x",y=3-
x=0, y=0, y=4—x2, X
x=1, x=0, y=0
y=0 x=1

27 y=x3—1, y=Xx"-4, y=x2, y=1-x,
x=1, y=0, y =X, y=(x+1)2
X=2, x=0, y=0,
y=0 X=- x=6

28 y=-x-1, y=x"-9, y=3+x, y=(x+2),
X=-2, y=0 , y=(x+ 1) x =0,
x=-1, X=-2, y=0 y=—x3
y=0 x=1

29 y=-x"+I, y=Xx -1, y=x+27,y=- |y=3-x,
x=-1, x=0, x>, y=0 y=9—x2
x=1, y=0
y=0

30 y=x+2, y=-x-1, y=x", y=(x-2),
x=-L XZO’ y:&, XZO,
x=1, x=-1, y=0, y=x3
y=0 y=0 x=7

31 y=xX"+4, y=Xx -1, y=-x, y=9-x",
x=-1, x=-1, y=2+x), y=x+3
x=1, y=0 y=0
y=0

32 V=X +3, y=-x-1, y=x, y=4-x,
x=0, x=1, y =X, x=0,
x=1, x=-1, y=0,x=8 y=4x—x2
y=0 y=0

Tema 2.1 Bexropsl

YcTHbIN (pOHTANBHBINA KOHTPOJIb

[Tonp3ysick KOHCHEKTOM JIEKIIUM U PEKOMEHAYEMOM JIMTEpaTypoll OTBETUTh Ha
BOIIPOCHL:

1. Yto Ha3bIBAIOT CKAJIIPHBIM NPOU3BEIEHUEM BEKTOPOB?

2. KakuM cBoWCcTBOM 0O0NaarOT JBa BEKTOPA, €CIM HX CKAJSPHOE MPOM3BEACHUE
paBHO HYIIO?

3. Kak HaliTH yroa MeX]ly BEKTOpaMH, 3aJaHHBIMH CBOUMHU KOOpAMHATAMU?

O1eHOYHOE WHANBUAYAIbHOE 3a/1aHKE
Jlaner BekTopel 4 = (Ay, Qy,a,), b= (bx, by.b;), € = (Cx, Cyy,C;).
Haittu:
1) ckaspHoe nponsseferue (2d + 3b ) - (¢- 2b );

2) yroa Mexay BEKTOpaMu dub

Bapuant

a = (ay, ay,a,),

b = (b, by.b,),

¢ = (Cy Cy,Cp).

1

(-2;1; 4)

(3;0;2)

(-1;4;-2)

25



2 (0;2: 4) (3:-2; 1) ;-1 1)
3 (5:-2:7) 2:1;-1) (4:5:-3)
4 (-1;-2; -3) (2;4;6) (-4;5;3)
S 15 2; 3) (0; 4; -1) (6; 4; -2)
6 (6;-3; 0) (2;-3;5) 0;2;-2)
7 (3;5:7) (-3:-5:-7) (2:2:2)
8 (-2; -4; -6) (8:7:-6) d: 1; 1)
9 4;1;0) (3;0;-3) 4;-3;-1)
10 (1;-2; 3) (-3:3:-3) 2:1;-5)
11 (7;-7;7) (2;0;-6) (-2;1;5)
12 (-8:-6:4) (8: 6; -4) (-2: 1;-3)
13 (0; 3; -5) (2:5:-7) (3:2;-D
14 (3;3;3) (-3;-3;-3) (3;-3;3)
15 (2: 1, 0) (-1;-2; -3) (0 0; 5)
16 (8; -8; 8) (-2;2;-2) d; ;1)
17 (2:3:-7) (7. -7, 7) 2:-2;-1)
18 (9;-9; 0) 0;9,9) (-9;0;9)
19 (-4;-3; -2) (4:3:2) (-4:3:-2)
20 (6;5;-4) (-6; -5; -4) (-6;5;4)
21 (-1;-1; -1) (3;-2; 1) (1;-2;3)
22 (5:5:5) (-5:5:-5) (5:-5:5)
23 (7: 4; -1) (-1:4:7) 4 1;7)
24 (0; 0; -4) (4:0:4) (-5:-3: 1)
25 (-6 -4; -2) (65 -4; -2) 444

BOIIPOCHI:

SNk W=

Tema 2.2 IIpsimast Ha IIOCKOCTH.
[Tonp3ysicb KOHCHEKTOM JIEKIMM M PEKOMEHJyeMOW JUTepaTypoil OTBETUTh Ha

Kak HailTu KoopMHATHI cepeIMHbI OTpe3Ka?
Kak Haiitu yrioBoi ko3QpGuuueHT npsmMoi, eciiv oHa 3a/ilaHa O0IIMM ypaBHEHHUEM?
Chopmynupyiite yciaoBus napaiaeabHOCTH U NEPIEHAUKYISIPHOCTH MPSIMbIX.

Hanmmmmnre ypaBHeHUE IpsIMOM, MPOXOAALIEH Yepe3 1BE TOUKHU.
Kak HaiiTu paccTossHUE OT TOUKH 10 MPAMON?

OI_[eHOLIHOC HUHIAWBUAYAJIBHOC 3aJaHUC

JlaHBI TpH TIOCTIEIOBAaTENbHBIE BEPIIMHBI Tapaiuienorpamma: A ( xq; y1) B (x4 ¥1)

C(x1; y1)
Haitu:

1. ypaBHeHue cTopoHsl AD;

2. ypaBHeHue BbIcoThI BK, onmynienHo# u3 Bepminasl B Ha ctopony AD;

3. mnny BbIcOTHI BK;

4. ypaBHeHue nuaronanu BD;

5. IOCTPOUTH YEPTEK.

Bapuant A B C
1 (1;2) (-1;3) (-4;-2)
2 (-1;2) (1;-3) (4; 0)
3 (-3;2) (2;3) (-1;-2)
4 (3;-2) (-4;3) (-1;6)
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5 (-3;-2) (1; 0) (-155)
6 (1;2) (-2; 1) (-4; -5)
7 (1;-2) (25 3) (5:7)
8 (1;-2) (3:-3) (7;2)
9 (-1;-2) (5;3) (0; 6)
10 (5;3) (2; 1) (3;-5)

Tema 2.3 «KpuBble BTOPOro nopsiika.

YcTHbIN GpPOHTABHBIN KOHTPOJIb

ITonb3ysiChb KOHCHEKTOM JIEKIIMM U PEKOMEHAYEMOM JHUTEpaTypold OTBETUTh Ha
Bonpockl. [loBropeHne TeopeTnyeckux OCHOB (B Mapax, B3aUMOIIPOBEPKA)

1. Kak 3anucarh KAHOHUYECKOE ypaBHEHHE rHIepOosbl?

2. Kak 3anucaTh KAHOHUYECKOE YpaBHEHHUE AJUIUICca?

3. Kak 3anmucarb KaHOHHYECKOEe ypaBHEHHUE 1mapadoibl?

4. Yro HaspBalOT (okycamu, OOJBLIION U Majllol OCblO, 3KCLEHTPUCUTETOM
napabobl?

5. Uro HazpBaloT (okycamu, OONBIION M Majod OChIO, HKCIEHTPUCUTETOM
runepooIbr?

6. Yto Ha3bIBaOT (poKycamu, OOIBIION U MaJIOH OChIO, SKCLIEHTPUCUTETOM 3JLIHIICA?

OneHouHOE HHAMBUYaIbHOE 3aJaHUE
[TonroroButk coobmienue Ha TeMy «KpHBBIE BTOPOTO MOPSIKA»

OrneHouyHoOe 3a/1aHuE

1. Jlnsa ykasaHHOH okpyxHOCTH X2 + y? — 10x + 16 = 0 ompenenuTh KOOPAHUHATHI
neHTpa M paaunyc. CocTaBUTh KAHOHUYECKOE YpaBHEHHE

2. Haiitu koopauHAThl BepIIMH, OCH, (POKYChl M DKCIEHTpHCHMTET sjumumnca 9x? +
25y? = 225. CocTaBUTh KAHOHUYECKOE ypaBHEHUE

3. Haiitu koopauMHATBl BEpPUIMH, OCH, (POKYCHI, SKCIEHTPUCUTET U YPaBHEHMUS
acumnToT runep6onsl:  16x% — 9y? — 144 = 0. CocTaBUTh KAHOHMYECKOE YPaBHEHHE

4. Hamitu koopauHatbl (OKyca W YpaBHEHHE IUPEKTPUCHI Tapaboibl, 3aJaHHOMN
ypaBHEHHEM Y2 = 6x.

Tema 3.1 Ilnomanu miockux Guryp

YcTHBIN ppoHTANBHBINA KOHTPOJIb

[Tonp3ysichk KOHCHEKTOM JIEKIIMM W PEKOMEHIYEMOM JHUTEpaTypod OTBETUTh Ha
Bornpockl. [loBTopeHue TeopeTnyeckux OCHOB (B Mapax, B3aUMOIIPOBEPKA)

1./laliTe onpeneneHnue NpU3MBbl.

2.JlaiiTe onpenieneHne MUPaMHUIbI.

3./laliTe onpeneneHue MUIHHPA.

4.]JlaiiTe onpeneneHue KOHyca.

5.3anumute GopMyITy HaX0KICHHS TIOTHON MOBEPXHOCTH MPU3MBI.

6. 3anumuTe GopMyny HaX0XKJICHH TOJTHON OBEPXHOCTH MUPAMUJIBI.

7. 3anummuTe GOpMyITy HaXO0XKICHUSI TIOJTHOW MOBEPXHOCTH IIHJIUHIpA.

8. Banumute GopMyny HaX0XKICHHS MOJTHON MOBEPXHOCTH KOHYCA.

Tema 3.2 O0beMbI T€N
1) YcrHblit GpoHTaNbHBIN KOHTPOJIb
1. 3anumuTe popMyny HaXOKACHHS 00beMa IPU3MBI.
2. 3anummTe GOpMyITy HaXOXICHUS 00beMa MUPaMHU/IbI.
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3. 3amumute GopmMyny HaXOKACHHS 00beMa IIUITHHIIPA.
4. 3anumute GopMyTy HaX0XIACHHUS 00beMa KOHyca.

2)BeInoaHUTE OIIEHOYHOE 3aJaHue:

1.UyrynHas TpyOa uMeeT KBaJpaTHOE CEUYEHUE, €€ BHEUIHS IHMPUHA 25CM, TOJIIIEHA
creHok 3cM. KakoBa macca 0JJHOTO TOrOHHOTO MeTpa TPyOH! (TUNIOTHOCTH YyTyHa 7,3 r/em’)?

2. CuHnoBas TpyoOa (motHocTh cBuHIA 11,4 r/cM) ¢ TONIMHON CTEHOK 4 MM HMeeT
BHyTpeHHUH auameTp 13 mm. KakoBa macca 25m 3ol TpyOsI?

Tema 4.1 OcHOBBI TEOPUU BEPOATHOCTEH

YcTHbIA ppoHTANBHBINA KOHTPOJIb

1) IloBTOpEeHUE TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKaA)

eUro Ha3bIBAIOT BEPOSATHOCTHIO COOBITHS A? (KJIIACCHUECKOE OIpeNeIeHue
BepoATHOCTH). Kakumu cBoiicTBamMH 00J1aJaeT BEpOSITHOCTh?

eUro HaszpiBatoT cymmon coObithii Au B? Kak HaliTH BEpOSATHOCTb CyMMBI JIBYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITUI?

e Kakue coObITHSI Ha3bIBAIOTCS He3aBUCUMBIMH? 3aBucuMbiMu? Kak HaiiTu
BEPOATHOCTH MPOU3BEACHHUS IBYX HE3aBUCUMBIX COOBITHII?

eUro Takoe ycnoBHas BepOSATHOCTh? Kak BBIYMCINTH BEPOSITHOCTH COBMECTHOTO
MOSIBJICHUS JIBYX 3aBUCHMBIX COOBITHI?

e [To xakoii cxeme pemaroTcs 3a7auu Ha MOJTHYIO0 BEPOSITHOCTH?

2) OIIEHOYHOE 3a/JaHHe

1. B mMarasuHe BBICTABJICHBI JJIA NMPOAKU 18 M3AENU, Cpeau KOTOPBIX 6 W3Ienui
HeKauecTBeHHbIe. KakoBa BEpOSITHOCTH TOTO, UTO B3STHIE CIy4allHBIM 00pa3oM 3 u3Aenus
OyIyT HEKa4YeCTBEHHBIMU?

2. Ha cbopounoe mpeanpusiTie MOCTYNWIA OJHOTHUITHBIE KOMIUICKTYIOIIHE C TpeX
3aBOZIOB B KoimuecTBe: 35 —c mepBoro 3aBoja,35 — co Broporo, 30 — ¢ TpeTbero.
BeposTHOCT, KaueCTBEHHOTO H3TOTOBJICHHS HM3ENHil Ha TmepBoM 3aBoje paBHa 0,7; Ha
BTOpoM -0,8; Ha TpeTheM -0,9. KakoBa BEpOSTHOCTH TOTO, YTO B3SITOE CIy4aillHBIM 00pa3zom
u3zenue OyJaeT KaueCTBEeHHBIM?

3) OLEHOYHOE MHAMBHUAYATbHOE 3a/1aHUE

Texcr 3amanus: HHAMBUYyalIbHAS pab0OTa COCTOMUT U3 2 3aJaHui 32 BapUaHTOB
Kpurepun onenuBanus:

Nel — 2 6anna
Ne2 — 4 6anna
Hroro:
Kon-Bo 6amnos Ornenka
6 «S5»
5 «4»
3-4 «3»
2 1 MeHee «2»

1. B marasune BBICTaBJICHBI JJIs1 IPOJAXKH N U3ACIUN, CPEIU KOTOPBIX K n3aenuii
HeKayecTBeHHbIE. KakoBa BEpPOSTHOCTH TOTO, YTO B3SATHIE CIIy4allHBIM 00pa3oM m U3Jenuit
OyyT HEKaYeCTBEHHBIMU ?

Bapuant | n k m BAPUAHT | N k m
1 20 6 2 17 24 8 2
2 18 8 3 18 30 9 3
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3 16 6 2 19 15 5 2
4 14 5 3 20 17 6 3
5 12 4 3 21 18 8 4
6 10 4 2 22 20 7 2
7 18 6 3 23 22 6 3
8 22 8 2 24 26 8 2
9 24 10 3 25 28 7 3
10 26 6 2 26 30 10 2
11 30 8 3 27 26 6 2
12 25 7 2 28 28 10 3
13 23 6 3 20 6 2 20
14 24 8 2 18 8 3 18
15 30 9 3 16 6 2 16
16 28 7 3 32 22 8 2

2. Ha c6opouHOe npeanpusaTue NoCTyIUIN OAHOTUITHBIE KOMILIEKTYIOLIHNE C TPeX
3aBOJIOB B KOJIMYECTBE: 7, —C IIEPBOT0 3aBOJA, N, CO BTOPOrO, N3 € TPETHET0. BeposATHOCTH
KAa4eCTBEHHOI'0 U3rOTOBJICHUS U3/I€JIMI HA IEPBOM 3aBOJIE P; HA BTOPOM P, , HA TPETHEM P3.
KakoBa BeposSITHOCTB TOTO, UTO B3ATO€ CIy4yailHbIM 00pa3oM uszenue Oyner KaueCTBEHHbIM?

Bapuanr | n; | p; | ny p. | n3 | p3 | Bapua ny P1 | N2 | P2 | N3 | P3
HT
1 25 |09 |35 |08 |40 |07 |17 30 09 {20 |0,7 |50 |0,7
2 15 108 |25 |07 |10 [0,7 |18 20 0,8 |10 {09 |20 |09
3 40 109 [35 0,7 |25 |09 |19 25 09 [35 |08 ][40 0,7
4 25 0,7 |10 |09 |15 |08 |20 15 0,8 |25 [0,7 120 09
5 10 109 [20 |08 |20 |06 |21 40 09 [25 |08 [35]08
6 40 108 [30 |08 |30 [09 |22 14 0.8 [26 |06 |20 0,7
7 20 [08 |50 |09 |30 |08 |23 18 09 (32 |08 |30 0,7
8 35 10,7 |35 |08 [30 |09 |24 30 09 (20 |0,7 |10 0,8
9 15 109 [45 |08 |40 |09 |25 16 09 |24 |08 |60 (09
10 40 108 [15 10,7 |45 |08 |26 30 09 [10 |0,7 |10 |0,7
11 20 {09 |15 |09 |15 |08 |27 15 0,8 {35 |09 |50 10,8
12 14 108 |26 |09 |10 |08 |28 40 0,8 120 [0,8 |40 |09
13 16 108 {40 09 |44 0,7 |29 25 09 [35 |08 140 0,7
14 30 109 |20 |07 |50 |0,7 |30 15 0,8 [25 |0,7 10 0,7
15 20 |08 |10 |09 |20 |09 |31 35 0,7 |35 [08 |30 (09
16 16 109 [24 08 |60 |09 |32 15 09 [45 |08 |40 (09

YcTHBIN (ppoHTANBHBINA KOHTPOJIb

Tema 4.2 OcHOBBI MATEMATUYECKOU CTATUCTUKHU

1.ITonp3ysAch KOHCIEKTOM JIEKIIMM W PEKOMEHJIYEMOW JINTEpaTypoil OTBETUTh Ha

BOIIPOCHI:

Yro n3ydaer MareMaTu4ecKas CTaTUCTUKA?
KaxoBbI crtocoObI mpeIcTaBIeHUs JAHHBIX B MAaTEMaTHYECKOW CTaTUCTUKE?
UTto Takoe reHepasibHasi COBOKYITHOCTh?
Yrto Takoe BEIOOPOYHAST COBOKYITHOCTH?
KakoBbl 00beMBI TeHEepaTbHOM U BHIOOPOYHON COBOKYITHOCTH?
UTto Takoe BapuallMOHHBIA U HHTEPBAJIbHBIE PSAbI paclpeieIeHus ?
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e UYTO0 Takoe CTaTUCTUYECKOE pacTpeiesieHue?
e Ut0 Takoe MOJIUroH ¥ TUCTOrpaMma’?
e KakoBbI OCHOBHBIE XapaKTEPUCTUKU BapUALIMOHHOTO psJia

[To BeIOOpKE

1. cocTaBuTh BapuallMOHHBINA Pl

OneHoyHOE HHIUMBUAYAIBHOE 3aJaHHeE

Tekcr 3amanus: UHAMBUAYaTbHAsS pad0Ta COCTOUT U3 3 3aIaHUK 25 BapHaHTOB.
Jlana BeIOOpKa (MPOTOKON HaOMrOIeHuH ), rie N — 00beM BEIOOPKH.
Hauano nepsoro unrtepsana:0. J[nuna nareppaina:l

2. BBIYUCIIMTh OTHOCUTENIBHBIE YACTOTHI (‘-IaCTOCTI/I) M HAaKOIIJICHHBIC 4aCTOCTH

3. mocTpouth rpadvKi BApUATMOHHOTO psJia (TIOJIUIOH U THCTOIpaMMYy)

YcnoBre MHANBUAYATLHOTO 3aJaHHS:
Bribopka A1 N = 69

0 |4 |2 |0 |5 1|1 [3(02 (2 (4|3 |2 0 (4 |5 |1
3 11 5 |2 |0 [|2(2 |3|2|2 (216 |2 |1 3 |1 |5 |4
5 15 3 12 |2 |02 (|1|1{3 ]2 (3|5 |3 5 12 |1 1
2 |3 4 |3 2 312 (42
Bribopka A2 N = 66
317 |4 |6 1 (4 |2 (416 |[5(3 (2|9 (0]5 7 17 (3 |1
515 |4 |2 6 12 (1 |5 |3 |3|1 |5|6 (4|4 1 |5 |5
314 |3 |7 4 |5 |6 (7|5 |2(4 |6 |6 7|7 4 14 |3
515 |7 |6 6 |1
Bribopka A3 N =82
I (3 |3 (2 |0 |2 2 |1 (2 12 |2 |2 |3 I |1 |1 |3
2 (1 |0 |1 |2 |1 4 3 1 (2 (3 |2 |3 |1
1 {0 |1 (0 (4 |1 (1 (0 |2 |2 (4 |2 |1 (4 (3 |0 ]2 |0 |2 |0
3 |1
Bri6opka A4 N =70
3 13 |1 0 |0 |3 |3 |5 (|3 |00 [4 |1 |51 |6 |54 |7 |4
513 |3 0 [2 |3 |1 (4|1 |2 |4 |3 |4 |54 |0|5]6 |6 |3
514 |1 3 13 16 (3 |1 |1 |5 (2 |3 |5 (3 |3 |41 [5]6 |1
3 13 |3 S 16 |1 [2 |1 |3 |4
Beibopka A5 N =81
012 |5 1 (0|8 |6 |0 |6 0|3 51|01 |8 7|6 (077
313 (6 |5 |4 (5|6 (4|4 |5 |5 |5 |64 |7 |7 |7 |7]|5/16
2 1313 |5 |5 |4 |4 |6 |5 |54 |6 |4 |56 |7 112 |2
316 (6 (4 |4 (4 |5|51]6 (2 (2|2 |1 (3 (4|42 |3]6 |40
Bribopka A6 N =73
4 |11 (0 |7 (6 |3 |7 (8|7 |4 (7|8 |7 319 |3 10 |10
6 |5 |7 |6 |3 |8 |43 |8 |46 |8 |7 8 |7 |7 11 |10
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10

10

11

= 64

Bribopka A7 N

10

11

10

10
10
10

10
10

11

5

6

7 14

= 80

Beibopka A8 N

8

49

5

4 |4

7

2

7

6 (4

5

5

N=79

Bri6opka A9

N =388

86

Bri6opka A10

Boibopka A11 N

=80

Bribopka A12 N
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Bribopka A13 N
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Bri6opka A16

=95

=73
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Boibopka A17 N

BeiOopka A18 N

BeiOopka A19 N

Bri6opka A20
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3 /516 (7 |8 |9 |5 (2 |5 |4 |56 |6 3 |6 |5 |3 4|51
317 |5 (3 |3 |3 |7 (5|3 419 (2|1 |4 |4 (4|2 |4 |3 |4
S |5 |3 (7 |5 (|3 |2 (6 |2 |4 |4 (4|06 |1 (3 |4 |4 |5 |4
3 (5 (4 (|1 |1 1919 (510

Bri6opka A21 N = 85
4 |5 |3 4 |5 |12 (3 |3 |3 (4 |4 |5 |3 |1 |4 |1 (45|51
2 |5 |5 5 |3 (4 |3 |5 |5 14102 |6 |7 |1 |3 (2|2 |4 |2
313 16 |0 |6 |2 (4 (3 |6 |1 |5 |4 (4 |4 |52 |4 |53 ]5
516 (2 |2 |3 |2 (2 |52 |5 |50 ]7 {1 {0 |0 (O |5 |3 |2
7 16 |3 5 |3

Beibopka A22 N = 65
2 |13 |1 6 |4 3 3 2 |4 |4 (4 |3 |0 2
2 |3 |2 3 13 |2 1 2 12 (6 |2 ]0 1 |5
3 /0 (4 |4 (3 |5 |3 |2 2 10 (2 (0 {2 |5 |0 |1 |3 2
0 (2 |2 |2 |5
Bribopka A23 N = 66
1 (4 |3 3 /1 (0 (4 |0 |4 |3 (2 |0 |2 3 13 |1 |0 3
3 12 |3 3 13 |2 5 2 |3 |2 6
0|1 |2 3 16 |2 3 1 3
2 |0 (2 2 |2 |3
Bribopka A24 N =76
71515 |5 |59 (4|5 |3 (8|53 |8 (3|39 6 |1 |6 |11
8 |3 |3 |6 |2 |7 |4 |4 |3 |5 |7 |46 |51]2]9 5 18 |6 |11
1 (7 |7 |4 1419 |7 |4 |3 |16 |6 4|54 ]5 5 |7 |8 |10
8 14 |2 (7|7 1|519 1|6 (2|7 |7 |9 2|6 |8 |11
BeiOopka A25 N = 94
2 10 |2 6 |2 |3 |5 |3 |8 |3 |6 |4 |5 (2|6 |6 |5 |5 |8 |8
315 |3 2 14 (5 (2|1 (6 |9 |7 |6 |7 |4 |5 |6 |5]|6 |8 |3
6 |5 |5 1 |7 |6 (4 (1 |5 |6 |4 |7 |2 |8 (8 |2 |8 |2 |1 |6
5|2 |3 6 |3 |3 (5 |3 |3 |7 |56 |6 (3 |4 |6 |7 |4 |6 |2
717 |1 2 13 16 |6 |3 |2 |6 |4 |2 |4 |8

2.2 Matepuaisl AJig IPOMEXKYTOYHOU aTTeCTalluu
dopMa MPOMEKYTOUHON aTTecTanuu: nudepeHIIMpOBaHHBINA 3aUeT.
JuddepeHurpoBaHHbIi 3aUeT MPOBOAUTCS B TECTOBOM (popme.
JIeMOHCTpallMOHHBIN BapUaHT TECTA:
Tect nms OLEHKM MPOMEXKYTOUHBIX PE3YJIbTATOB OCBOCHUS Y4YEOHON IUCIUIITUHBI
EH.01 Maremaruka.
WHcTpyKLus 10 BBIIOJHEHUIO TECTOBOM MPOTrpaMMBl:
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BaMm HEo0X0auMO BBIOTHUTH OJMH BapHAaHT TECTOBBIX 3aJaHHM, COCTOSIIMNA U3 25
BONPOCOB. 3ajaHUsI HEOOXOAUMO BBIMIOJIHATH B 33/IaHHOI MOCIIEI0BATENbHOCTH, HE 3a0yIbTe
yKa3aTb HOMEp 3aJaHus. BHUMaTenbHO NMpouyuTaliTe TECTOBOE 3a/JaHHE W BHIOEPUTE OJUH
MpaBUJIBHBIM OTBET. 3a KaXIbIi NpPaBWIbHBIA OTBET B TECT€ BBl Tmojiydaere | Oayr.
MakcumanbHOE KonmdyecTBO OamtoB — 25. K 3amanusiM, rie HEOOXOAMMO IPOBECTH
BBIUMCIICHHUSI, 00S13aTENIbHO MPUIIOKHUTH PEIICHHUE.

MaxkcruManbHOE BpeMsl BBIIIOJIHEHUS 3aaHusl — 60 MuH.

Kpurepuu onieHKH BBIITOJIHEHUS TECTOBBIX 3aJaHUN

Kon-Bo 6amioB mo Tecty Ouenka
25 «5»
19-24 «»
13-18 «3»
Mmenee 13 «2»
1 Bapuanr

1.Ilpenena ¢pyHkuuu — 3710:
a) Yucno

0) [lepeMeHHas BeNMMYMHA X
B) 00 - OECKOHEYHOCTh

2. Yto0bI BBIYMCIUTD Npeaesa GyHKIUHN, He00X0AMMO ...

a) Pemmte cooTBETCTBYIOLIEE YpaBHEHHE

0) [loacTaBUTh BMECTO X TIPEIETLHOE 3HAYCHUE U BBITIOJHUTD JEHCTBUS
B) Pa3nenuth uncnurens U 3HaMEHaTENb IPOOH HAa HAUBBICIIYIO CTENEHb X

. 6x>+x—3
3.B pe3yabTaTe BhIYHCIEHUs nipeaeaa lim,_, o ~5 g+ TOTYydHTCS:
a)0
0) o
B) 6
r)-3

4
4.B pe3yiabTare BbhIYMCIEHUS Npeaeia (PyHKIUH TOTYyIUIH JpoOb o+ E€ MOXHO 3aMeHHTH

Ha:
a) 4
0) 0,

B) 00

1
5. B pesyabrare BoiuncaeHus npegena lim, (1 + 6x)x momyaures:
a)0
0) e®
B) 0
r) e*

6.I1pouszBoanas ¢pynkuum y = f(x) — sro:

. A
a) hmAx -0 A_Z
0) 9 =y (xo0)

34



B)[ f(x)dx

7. ®u3n4ecKuii CMbICJI IEPBOH MPOM3BOIHOM:
a) CKOpOCTb

0) cuia

B) YCKOPCHHE

8. [IponsBoaHas pyHKIUM Y = tgX paBHA:
a) cos X
0) —sinx
1
B) cos? x

1
F) T sin?x

9. lana pynkuus y = f(x). [Ipogoskurte dpopmyiy: dy =
a) y'(Xo)

0)y’- dx

B) F(x) + C

nJ f(x)dx

10.HaiinnTe npou3BoaHy 0 GyHKIMHN Z xx , eciu Z(X,y) = 2x° + cos y
a) 6x° - cos y
0) 12x - cos 'y
B) 6x” - sin y
r) 12x - siny

11. UHTErpupoBaHue — 3TO JAeiicTBHE HAXOKIEHH:
a) IPOU3BOIHON (QYHKIIHH

0) npenena GpyHKIUN

B) 1epBOOOpa3HON QYHKIIUU

12. HeonpenesaeHHblii MHTErpaJ 0003Ha4aeTCH:

a) [ lj: (x)dx

6) [ f(x)dx

B)y - dx

r) y'(Xo)

13. [lepBooOpa3Has GpyHKUUM y = Sin X paBHa:
a) cos X

0) — sin X

B) - COS X

r) sin X

14. Boraucasis [ (ZX —3x2 4+ Vx% + % - );13+ 6) dx, moay4aem:
a)xz—x3+§3\/x5 + 2 In|x]| —xz—z+6x +C
6)x2—x3+§3\/x5 + 2In|x]| +xiz+6x+C

2 2 12
B)2—6X—ﬁ—x—2+ x_4+C

3
15. Boraucass [ x% - e¥ 4 - dx, noayqaem:



3
X 3
a)? eX +4

1 3
6); eX +4

3
B) 2x - eX T4

16. Cxansipnoe npousBeaeHne BeKTopoB a = 31 + 4] + 7k u b =21 — 57 +
2k paBHoO:

a) 10

6)0

B) 1

r)-1

17. YpaBHeHue npsiMoii, Mpoxo/sinieii yepes JABe JaHHbIe TOYKH UMeeT BH/L:
a) Ax+By+C=0

6) y=kx+b

X Y
B)a+b 1
r) x_xl — y_yl

X=X Y=

18. DkcueHTpUCHTET JLIMIICA x> +4 y2 =16

1
a J—
)2

=)}
~

o]
p—a
N W w|[\)N|$|

—
N—

19. 3akon aBmskenns Toukn S(t) = 3 t* — 6. Toraa CKOPOCTH ABHKEHUS] TOYKH B MOMEHT
BpeMeHH t = 3, paBHa:

a)l8

6) 6

B) 36

20. Jlauna Bextopa @ = —i — 2j + 2k paBna
a)3

6) -3

B) 2

r) 15

21. HaiiTH 3HAYeHHUs m U N, IPH KOTOPBIX BEKTOPbI a{2;n; 1} u E{m; 12;3}
KOJLTHHEAPHBI

ayam=2,n=23;

6) m=6n=3;

B) m=6n=4;

rym=2,n=4.
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22. Touka A siBisieTcs cepenunoii orpeska CD. C (65 3; - 2), D (2; 4; -8). Torna Touka
A MMeeT KOOPAMHATHI:

a) A(—4;-3,5;5),

6) A(4;3,5; —5),

B) A(4;3,5;5),

r) A(—4;—-3,5; —5).

23. YpaBHeHue 3JUINIICA, /IBe BePIIMHBI KOTOPOro Haxoaarcs B Toukax (0; -8) u (0; 8), a
(l)OKbeI - B Toukax (-5; 0) u (5; 0), umeer BUA:

D -L=1;
INE S,
) 2 362 ,
A
1.
B) 892 6% '
W
N g9tes =0

24. Ilponoxute npenosxenne: [penen cyMMbl KOHEYHOTr0 YK c/ia GyHKIUI paBeH
a) MPOU3BEACHHUIO 3HAYCHUN TIPEJICIIOB KAKIOW (DYHKITUU B OTICIIBHOCTH,

0) cymMe MpeienoB Kax10i QyHKIUU B OT/I€IbHOCTH;

B) CyMM€ 3Ha4E€HUI MPOU3BOJHBIX ATHX (PYHKITH;

T') HE CYILIECTBYET.

25. JIuneiinoe nud¢epeHuuaibLHoe ypaBHEeHHE EPBOIo MOPSIAKA ¢ MOMOUIHIO
MOJACTAHOBKH CBOIUTCSH:

a) K KBaJIpaTHOMY YPaBHEHUIO

0) K YpPaBHEHHUIO C pa3/ICICHHBIMU MTEPEMEHHBIMU

B) K YPaBHEHUIO C Pa3/esIOIUMUCS IEPEMEHHBIMU
') K YpaBHEHMIO B MOJHBIX U depenimanax
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3. JIutepatypa

1. OcHoBHas uTEpaTypa:
Jlucnukun B. T. Marematuka B 3amadyax ¢ pemeHussMu: ydeOHoe mocoome / B T. T.

Jlucwukun, U. JI. ConoBeitunk. 7-¢ usfd., crep. — Cankr — IlerepOypr: Jlanb, 2020.-464 c.
OBbC Jlans.

JlononuurenpHas IuTeparypa:

Hanasa A. A. Marematuka: YueOnuk / A.A. Jlapasn. - 3-e uza. - M.: ®opym: HULL UHOPA-
M, 2021. - 544 c. OBC znanium
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