®EJNEPAJIBHOE ATEHTCTBO XEJIE3BHOJJOPOXHOI'O TPAHCITIOPTA
denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKIACHUE BBICIICTO

oOpazoBanus «MpKyTCKUil rocyaapCTBEHHBIH YHUBEPCUTET MyTEH COOOLIEHUS»
(®T'BOY BO UpI'YIIC)

3alaiikaJbCKNi HHCTUTYT KeJ1e3HOJ0POKHOI0 TPAHCIIOPTA —
¢unan PenepaabHOro rocy1apcTBEHHOIO OOIKETHOTO 00pa30BaTENbHOTO YUPEKICHUS

BhIcIero oOpa3oBanus «MpKyTCKUii TOCY1apCTBEHHBI YHUBEPCUTET MTyTEH COOOIICHUS
(3a0VKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEeKTOpa
oT «02» mronsg 2023 r. Ne 425-1

b1.0.07 MartemaTuka

pabouasi mporpamMma JUCIUTIITUHBI
CrenuanbHOCTh — 23.05.06 CTpOUTENLCTBO KEAE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEIIEH
Crenuanu3anus — YOpaBJICHUE TEXHUYCSCKUM COCTOSHUEM KEJIC3HOI0POKHOI0 IIYTU
KBanudukanus BeimyckHuKa — MHKeHep myTel cooOieHus
dopma u cpok 00ydeHHs — ouHas Gopma, S sieT oOyueHus; 3a09Hast popma, 6 JeT 00yUeHUs
Kadenpa-pazpaborunk nmporpammsl — [IpukiiaiHas MeXaHUKa U MaTeMaTUKA

OO1mas Tpy10eMKOCTb B 3.€. — 13 DopMbI IPOMEKYTOYHON ATTECTAIUH B CEMECTPax, Kypcax
Yacos o yuebnomy muiany (YII) — 468 ouHast popma oOyueHus: 3auet 1 cemectp,
9K3aMeH 2 CEMECTP, IK3aMeH 3 ceMecTp, 3aueT 4 ceMecTp
3ao4Has Gpopma oOydeHwus: 3a4er | Kypc,
3K3aMeH | Kypc, sk3aMeH 2 Kypc, 3a4eT 2 Kype

Ounas ¢popma o0yueHust Pacnpenesienne 4acoB TMCHUIJIMHBI N0 CeMeCTPaM
Cemectp 1 2 3 4 Hroro
Uwncno Hesennb B CeMeCTpe 17 17 17 17
. Yacos 1o
Bun 3anaruii Yacos o YII | Yacos o YII | Yacos no YII | Yacos no YII vII
AyauTOpHasi KOHTAKTHas puaﬁoTa 51 68 68 34 21
MO0 BU/IAM Y4YeOHbIX 3aHATHIi
— JIEKIIUU 17 34 34 17 102
— IPAKTHUYECKHE 34 34 34 17 119
— 1abopaTopHbIe
CamocrosiTejibHast padora 57 40 40 38 175
IK3aMeH 36 36 72
Hroro 108 144 144 72 468
3aounas popma 00yyeHus Pacnpenesienne 4acoB JUCUHUIJIMHBI IO Kypcam
Kypce 1/3uMHss 1/nerHsist 2/3uMHSIS 2/nerHsia Hroro
Bun 3anaruii Yacos no YII | Yacos no YII | Yacos no YII | Yacos no YII qa%?ﬁ mo
AyauTOpHasi KOHTAKTHas puaﬁoTa 16 16 12 10 54
MO BU/IAM Y4YeOHbIX 3aHATHIi
— JIEKIIUI 8 8 6 4 26
— IPAKTUYECKUE 8 8 6 6 28
— 1abopaTopHbIe
CamocrosiTejibHasi padora 92 106 96 76 370
IK3aMeH 18 18 36
3auer 4 4 8
Hroro 112 140 126 90 468
YUTA
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PabGouass mporpamma AMCUMIIIUHBI pa3paboTaHa B cooTBeTcTBUU ¢ DenepanbHbIM
TOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS — CHEIUAIUTET TIO
crienanbHOCTU 23.05.06 CTpOUTENBCTBO KEJIE3HBIX JOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEJIEH,

YTBEPXKACHHBIM TpUKa3oM MuHHcTepcTBa oOpa3zoBaHus U Hayku Poccuiickoil Denepauuu ot
27.03.2018 r. Ne 218.

[TporpamMmmy cocTaBuI:

K. (b.-M.H., JIOIICHT M. B. Ctpuxapb

PaGouas mporpamma paccMoTpeHa v 0A00peHa AJis UCIOJIb30BaHUs B yUeOHOM Ipoliecce Ha
3acenanuu kadenpsl «[IpukinanHas MexaHuKa 1 MaTEMAaTHKAy, TPOTOKOI OT «12» mas 2023 v Ne 9.

3aB. kadenpoit, k.(.-M.H., JOIEHT H.B. Ilemkos

COT'JTACOBAHO

Kadenpa «CTpouTeNbCTBO KEIE3HBIX TOPOT», MPOTOKOI OT «15» mast 2023 1. Ne 28.

3aB. kadenpoi, K.T.H., TOICHT K.A. KupnuaHukoB



1 EJIW U 3AJAYM JUCOUTIIVHBI

1.1 llesin npenogaBanusi AUCHUILJIMHBI

(dbopMupoBaHUe y 00YYArOIUXCS METOJOJOTHUYSCKOro (pyHIaMEeHTa Ui aHajau3a MPOOJEMHBIX CUTYalllid Ha
OCHOBE CUCTEMHOT0 MOJX0/1a

(dbopMupOBaHHE U Pa3BUTHEC y OOYYAIOIIMXCS CHOCOOHOCTEH peIaTh HHXKXCHEPHBIC 3aa4d C MOMOIIBIO
MAaTEeMAaTHYECKUX METOJIOB

1.2 3agaum JMCHMILIHHBL

1 o6yquMe MAaTEMAaTUYCCKUM MCTOJIaM U MOJICJIAM, HABBIKAM PCHICHUA MAaTEMATUYCCKUX 3aJ1a4

(bOle/IpOBaHl/Ie yMeHl/Iﬁ 1 HAaBBIKOB IMPUMCEHATH MaTEMATUYCCKUE METO/IbI U MOJICJIU TIPU ONNMCAHWUU, aHAJIN3E U
PEIICHUHN NPAKTHICCKUX 3a1avd

1.3 Ilesib BOCIUTAHUS U 32124 BOCIIUTATEJIbHOI padoThl B pAMKaX JMCHUIJIHHbI

Hay‘IHO-O6p330BaTCHLHOG BOCIIMTaHHUC 06yqaloumxc;1

HCHB Hay‘IHO-06p330BaTCHLHOFO BOCIIMTaHUA — CO3IaHUC YCHOBPIﬁ JIA peanr3alunu Hay‘IHO-06p330BaTCHBHOFO
IoTCHIKala 06yqa}0mnxcsl B (bopMe HAaCTaBHUYECTBA, TBIOTOPCTBA, HAYYHOTO TBOPYECTBA.

Iens nocTuraercs o Mepe pelIeHUs] B EAMHCTBE CIEAYIOIINX 3a1a4:

— (GOopMHpOBaHME CHUCTEMHOTO W KPUTHYECKOTO MBIIUICHHUS, MOTHBAIIMA K OOYYCHHIO, pa3BUTHE HWHTEpeca K
TBOPUYECKON HAYUHOU AESATEIbHOCTH;

— CO3J]aHUE B CTYJEHYECKOW cpeae aTMocdepbl B3aMMHOI TpeOOBATENBHOCTH K OBJIQJCHUIO 3HAHUSIMH, YMEHUSIMH U
HaBBIKaAMU;

— HOMYJISIPU3AIHsl HAyYHBIX 3HAHUM cpeau 00ydaronmxcs;

— COJIeiCTBHE MOBBIIICHUIO IPUBJIEKATEIILHOCTH HAyKH, MOJAEP)KKAa HAYYHO-TEXHUIECKOT'0 TBOPUECTBA;

— CO3/1aHHMe YCJIOBHH JUIsl TOJIy4eHHUs] OOy4arolIMMHUCS JOCTOBEPHOH MH(OPMALMHM O NEPENOBBIX NOCTHKEHHIX U
OTKPBITUSIX MHPOBOW W OTEYECTBCHHON HAyKH, TIOBBINICHHS 3aWHTCPECOBAHHOCTH B HAy4YHBIX IIO3HAHHUAX OO0
YCTpPOHCTBE MHpPa U OOIIECTBA;

— COBEpPIICHCTBOBAHNE OPTaHM3AINU U ITAHUPOBAHHS CAMOCTOSATENEHON paOOTH 00yJaromuxcs Kak 00pa3oBaTeIbHON
TEXHOJIOTHH (HOPMUPOBAHHA OYAYIIETO CIIEIHAINCTA IyTEM HHIANBHIYaIbHOM TO3HABATEIHHON U MCCIIEIOBATENBCKOM
JIESITENBHOCTH

[TpodeccronanbHO-TPYAOBOE BOCIIMTAHUE 00YJaIOMMXCS

Lens mpodeccnoHambHO-TPYI0BOTO BOCIIUTAHHS — ()OPMHUPOBAHUE Yy OOyUArONINXCS OCO3HAHHOM MpodeccHOHaTbHON
OpPHMEHTAIlNM, MOHMMAaHHA OOIIECTBEHHOTO CMBICIA TpyJa M 3HAYMMOCTH €ro Ui ce0s JIMYHO, OTBETCTBEHHOTO,
CO3HATENBHOIO W TBOPYECKOTO OTHOIIEHMS K Oynynied JesTesbHOCTH, NPO()EeCCHOHAIBHOM 3THKH, CHOCOOHOCTH
Npe/BUIETh M3MEHEHUs], KOTOpbleé MOI'YT BO3HUKHYTh B NMPO(MECCHOHAIBHOW IEATeIbHOCTH, U YMEHHIO padoTaTh B
U3MEHEHHBIX, BHOBb CO3JaHHBIX YCJIOBUSX TPYJa.

Henp nocturaercs Ho Mepe pelieH:s B €UHCTBE CIETYIOMINX 3a1ad:

— (popMUpOBaHKE CO3HATENLHOI'O OTHOLIEHHS K BBIOPaHHOH Npodeccum;

— BOCIIUTaHHWE YECTH, TOPJOCTH, JIOOBM K Hpodeccuu, cO3HATEIBHOTO OTHOIICHMS K NMPO(EecCCHOHATBHOMY HOJITY,
MOHMMAaeMOMY KaK JINYHasi OTBETCTBEHHOCTh M OOSI3aHHOCTb;

— (opMHUpOBaHKE TICUXOJIOTUH NMPOdECcCHOHANA;

— GopmMupoBaHue MPOPECCHOHATBHON KyIbTYPHI, STHKH IPO()ECCHOHAIBLHOTO OOIIEHHS;

— (opMHUpOBaHNE CONMATPHON KOMIETCHTHOCTH M JIPyTHe 3a/1a4H, CBSI3aHHBIC ¢ UMHIKEM Npodeccuu n aBTOpUTETOM
TPaHCIIOPTHOM OTpaciIu

OKO0JIOTMYECKOE BOCIHTaHHE 00yUYaroIUXCsl

Lenp 9KoOrMYeckoro BOCHUTaHHUs — (POPMUPOBAHUE OTBETCTBEHHOTO OTHOILIEHHMSI K OKpY’KarolleW cpene, KOTopoe
CTpOUTCS Ha 6a3e 3KOJOrMYEeCKOro CO3HAHUS, YTO IpeAToIaraeT coOM0IeHe HpaBCTBEHHBIX U MIPAaBOBBIX MPUHIIUIIOB
MPUPOIOTIONB30BAaHUSl U MPOTMAaraHaAy HUIedl ero ONTHUMM3AIMH, aKTHBHYIO NEATEIbHOCTh MO W3YYCHHIO M OXpaHe
MIPUPOJIBI.

Ilens nocTuraercs Mo Mepe pelIeHUs B EAMHCTBE CIEAYIOLINX 3a1a4:

— pa3BUTHUE IKOJOTMUYECKOIO CO3HAHUS U YCTOWYMBOTO 3KOJOTMYECKOTO TOBEACHHUS;

— (¢opMHEpoBaHHE YMEHWH W HABBIKOB Pa3yMHOIO NPUPOAOIOIB30BaHUS, HETEPIHMOTO OTHOIICHHS K ACHCTBUSM,
MPUHOCSIIIMM BpEJ] KOJIOTUH;

— IPUOOpETEHNE OIBITa SKOJIOTO-HAIPABICHHON AEATEIEHOCTH;

— CTAHOBIICHHE W Pa3BUTHE Yy OOyYAIOMHUXCA SKOJOTHYECKOH KyIbTYpBHI, OEpeXKHOTO OTHOIICHHS K POJHOW 3eMie,
NPUPOAHEIM OoratcTBaM Poccwy m Mupa, TOHUMaHHE BIHSHUS COIMAIbHO-YKOHOMHUYECKHX IIPOIIECCOB HAa COCTOSHUE
MIPUPOJIHOMN U COLIMAIIBHON Cpebl;

— (hopMupoBaHUEe y 00YYAOIIMXCS IKOIOTMICCKON KApTUHBI MUPA, Pa3BUTHE Y HUX CTPEMJICHUS Oepedub U OXPaHSIThH
IIPUPOLY;

— pa3BUTHE 3KOJIOTMYECKOT0 CO3HAHMS, MUPOBO33PEHHUS U YCTOMUHUBOIO 3KOJIOTHYECKOTO MTOBEICHUS




2 MECTO JMCIIAIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OITIOIT | bnok 1. lucunmnunsl (Monynn) / Obs3aTenbHas 4acTh

2.1 TpeGoBaHus K NpeABAPUTEILHON MOAr0TOBKE 00y4YaloLIerocst

1

| Jucnunivba 51.0.07 MaremaTrka u3y4aeTcs Ha Ha4aJbHOM dTane (OpMHUPOBAHHUS KOMIIETCHIIN

2.2 IMCUMIUTHHBI U PAKTHKH, JUIS1 KOTOPBIX H3y4YeHHe TAHHON THUCHUNIAHDI
HEOOX0IMMO KaK MpeIliecTBYI0lIee

b1.0.13 MaTtemaruyeckoe MOAEITUPOBAHUE CUCTEM U MIPOIIECCOB

b1.0.14 UnxeHepHast 3K0JIOTUS

b1.0.49 Cucrema MeHEKMEHTA KaUeCTBA

OTJ.01 Jloruka

DNk [WN|—

B53.01(/]) BeimonseHue BoINYCKHO# KBaIH(UKAIMOHHON paboThl

3 IIJIAHUPYEMBIE PE3YJIBTATBIOBYUEHMUS 11O JUCIHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMUA K PE3YJIBTATAM OCBOEHUA

OBPA3OBATEJIbHOM ITPOT' PAMMBI

KO}] 1 HAUMCHOBaHHUE
KOMIICTCHIIUH

KOI{ U HAMUMCHOBAHHEC
HHAUKATOpa
JOCTHKCHUSA

KOMIICTCHIIMHU

IInanupyemsie pe3yJbTaThbl 00y4eHUs!

YK-1. Cnocoben
OCYILIECTBIIAITh
KPUTHICCKIIA aHATTN3
POOJIEMHBIX CHTYyaIlNit
Ha OCHOBE CHCTEMHOTO
MOJX0/1a,
BbIpabaThIBaTh
CTpaTeruo AeicTBU

VK-1.1. Ananusupyer
POOJIEMHYIO CHTYaITHIO
(3amavy) ¥ BBIOEISICT €
0a30BbIC COCTABIIAIOIIHE.
PaccmatpuBaer paznmaHbIe
BapHUaHTHI PEIICHUS
npobIeMHOI cuTyaruu
(3agmaun), pazpabaTbiBaeT
ITOPUTMBI UX PeaTr3aiuu

3HaTh: METOMOJOTHIO CHCTEMHOTO IIOJXO/3, IPHHIUIIEI
pa3pabOTKy TIaHA BBIIIOJIHEHMS MPOEKTA (PeIIeHMs 3a/1a4H)
B cdepe MpodecCHOHANPHON [ESITENBHOCTH Ha BCEX €To
JTanmax

YMeTs: periath 3aa4u, TpeOyoline HaBBIKOB a0CTPAKTHOTO
MBIILICHHUS, Pa3pabaThiBaTh IUIaH BBIIOJHEHUSI TMPOEKTA B
chepe mpodeCCHOHATBHON JEATEILHOCTH, MPEAyCMaTPHUBast
poOJIEeMHBIE CUTYAIlUH U PUCKHI

Buaners: MeTomamMu aHaiuM3a U CHHTE3a, METOJAMHU
TUTAHUPOBAHMSI U BBITIOJIHEHUS IPOEKTOB (PEIICHUS 3a/1a4H) B
YCIOBHUSAX HEOIPENeNCHHOCTH, OCYIIECTBIAS PYKOBOJACTBO
MPOEKTOM (TOJIEP>KUBAsI BHITTOJIHEHUE MPOEKTA)

OIIK-1. Criocoben
pemaTb I/IH)KeHepH])Ie

OIIK-1.4. 3HaeT OCHOBBI
BBICIIIC MaTeMaTUKH,

3HaTh. OCHOBHEIE OIPCACICHUA W  TOHATHA, HUMCTb
MpCACTABJICHUC O MATEMATHUYCCKUX METOAAaX, MPUMECHACMBIX

3a1a4u B Croco0eH MpEACTAaBUTH JUISL pEIICHU ST TBOPYCCKUX (I/ICCHe,I[OBaTeHBCKI/IX) 3aaa4
HpO(I)GCCPIOHaHBHOfI MaTEeMaTHUYECKOEC OIMMCAaHUC YMmerh: OLEHUBATH PA3JIUYHBIE METOIABI PCIICHUA 3aga4 U
JCATECIIBHOCTHU C IIPOMIECCOB, UCITOJIB3YET BBI6I/IpaTL ONTUMAaJIbHBIN METO
HUCIIOJIb30BAHHUECM HAaBBIKUM MAaTECMAaTHYCCKOT O BﬂaneT],: OCHOBHBIMHU TEpMHHAMH, TIOHATHUAMMU,
METOA0OB €CTCCTBECHHBIX OMMMCAaHUSA MOJACTINPYEMOTO OIIPEACICHUSIMHU pa3aeinoB MaTEMaTHUuKH, KOPPEKTHO
HayK, MaTeMaTHYeCKOro | mpoiecca (00beKTa) s NPEACTABIATh  3HAHMA B MareMaTH4ecKo  (opme;
aHaJin3a 1 peUICHMS MHXXCHCPHBIX 3alMChIBaTh  MAaTEMATUYECKYI0 IOCTAHOBKY  TEKCTOBOM
MOJCIUPOBAHUA 3a4a4 3a7a4u, 3alUChIBATh pe3ybTaThl MPOBEJAEHHBIX
UCCIIEJIOBaHMI B TEPMHMHAX IIPEJMETHOH 00s1acTn
4 CTPYKTYPA U COAEP KAHUE JTUCIIUIIJINHBI
OuHnas ¢opma 3aounas ¢popma *Kon
HaumeHoBaHHe pa3/iejioB, TEM HHIAKATOPA
Kox M BUJIOB ;)aﬁngzI ' Cemectp et Kype/ et }ZlOéITPDKeHEﬂ
Jlex | IIp | Jla6 | CP ceccust Jlek IIp JIa0 Cp
KOMIIETeHIIMH
o 1/ YK-1.1,
1.0 Paspen 1. JIuneiinas anaredpa 1 4 8 0 12 SHMHSIS 2 2 0 20 OIK-1.4
Tema 1. Marpunsl. Oneparuu
11 HaJl MaTpUlaMH, UX CBOMCTBA. 1 1 P D) 1/ 1 1 4 OIIK-1.4
OHpC,HeJ]HTCHI/I, BBIYHCJICHHUC, 3UMHSIA
CBOWCTBa onpeenuTenci
Tema 2. OOparHas MatpuIa.
Paur  matpuusl.  basucHslit
12 MHUHODP. OKBHUBAJICHTHBIE 1 1 5 5 1/ 5 OIK-1.4
npeobpasoBanusi MaTpuil. JlBa 3UMHAA
crioco0a  OmpeeNeHus paHra
MaTpUIbI




4 CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

Kon

HaumeHoBaHHe pa3/ie/i0B, TeM
M BUJIOB padoThl

Ounas gopma

3aounas gopma

Cemectp

Yacel

Jlek

IIp | JIad

Ccp

Kype/
ceccust

Yacel

Jlek

Ip

JIab

(0

*Kon
HHAMKATOpa
JOCTHKEHHUS

KOMIIETEHIIUH

Tema 3. CucTeMBl JHHEHHBIX
anreOpandeckuX  ypaBHEHHN.
OcHoBHBIe MOHATHA. Teopema
Kponekepa — Kanemm. Metoast
pelIeHns] CHCTeM YpaBHCHHM:
meron 'aycca, meron Kpamepa,
MAaTpUYHBIN METOJ

1/
3UMHSS

VK-1.1

Tema 4. CoOCTBEHHBIE 3HAYEHUS
U BEKTOpbl Matpuil. Pemenue
OJTHOPOJTHBIX CHCTEM

1/
3UMHSS

VYK-1.1

Brimonuenue PT'P 1

YK-1.1,
OIIK-1.4

Breimonaenue
pabotsr 1

KOHTPOJIbHOM

1/
3UMHSISt

VK-1.1,
OINK-1.4

Pazpgeu 2. BekTopHas ajiredpa

1
/3UMHSIS

12

YK-1.1,
OIIK-1.4

2.1

Tema 5. JleiicTBust Haj
BEKTOPAMH B TEOMETPUUECKON U
KOOPIMHATHOM hopmax.
IIpoexuust BekTOpa Ha OCh.
Jlmuna BEKTOpa "
HaIpaBJIIIONIHe KOCHHYCEL.
CkansipHoe MPOU3BEICHHE.
Bekropnoe " CMEIIaHHOE
IIPOU3BEACHUS BEKTOPOB,
CBOMCTBA, BBIYHUCIICHUE,
TIPUJIOKESHHS

1/
3UMHSS

VK-1.1

22

Boinonnenue PI'P 1

VK-1.1,
OINK-1.4

2.3

Beimonaenue
pabotsr 1

KOHTPOJIbHOM

1/
3UMHSISt

VK-1.1,
OINK-1.4

3.0

Pasgen 3. AxajauTHveckas
reoMeTpust

12 0

16

1/
3UMHSS

28

VK-1.1,
OIK-1.4

3.1

Tema 6. Ilpocteiimne 3amaun
AQHATMTHYECKON TEOMETpPHH.
O61ye moHATHS 00 YpaBHEHUSIX
JIMHUK U TioBepxHocTH. [Ipsimast
Ha IUIOCKOCTH

1/
3UMHSS

OIIK-1.4

32

Tema 7. IInockocTs U npsiMast B
MIPOCTPAHCTBE. Bsaumuoe
pacmonokeHHe — NpSIMBIX U
TJIOCKOCTEH B POCTPAHCTBE

1/
3UMHSIS

OIIK-1.4

33

Tema 8. Kpussie BTOpOro
MOPSIAKA: OKPYXKHOCTB, JJUIHUIIC,
runepbona,  mapabGoma.  Ux
reOMETPUYECKUE CBOMCTBA U
YpaBHEHHUS

1/
3UMHSS

VK-1.1

3.4

Tema 9. Llunuupapuyeckue u
KOHHYECKHE TTOBEPXHOCTH.
TToBepxHOCTH BpAILCHUSL.
IToBepXHOCTH BTOPOTO MOPSIIKA

1/
3UMHSIS

VK-1.1

3.5

Tema 10. KommuiekcHble umcna B
anreOpanyecKon,
TPUTOHOMETPHYECKOM u
MOKa3aTeIbHOM thopmax.
KowmrtekcHble qHcIIa B
anredpanyeckon,
TPUTOHOMETPHUYECKOM u
OKa3aTeNbHOH opmax

1/
3UMHSIS

OIIK-1.4

3.6

Bemonaenne PI'P 1

VK-1.1,
OIK-1.4

3.7

Brmmonaenue
pabotsr 1

KOHTpPOJIBHOM

1/
3UMHSIS

VK-1.1,
OINK-1.4

4.0

Pasnen 4. Bsegenne B
MaTeMaTHYeCKHit
aHAJIN3

1/
3UMHSASA

12

YK-1.1,
OIIK-1.4

4.1

Tema 11. DnemeHTH TeopuHn
yHKIHIA. Kraccuduxarms
yHKIHIA. XapakTepHucTHKa
noBefieHust (YHKIMH, rpaduky,
pasU4HbIE CIOCOOBI  3aJaHus
JIMHUH

1/
3UMHSIS

OIIK-1.4




4 CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

Ounas gopma 3aounas gopma *Kon
ko | Hemverosame s von |
P Pl Jlex | Tp | J1ag | CP | cecems | Jex | Mp | Ja6 | CP
KOMIIeTeHIHU
Tema 12. IIpenen
MIOCIIE0BATEILHOCTH u
(hyHKUIUH, CBOICTBa MpPEIEOB.
40 3amMeuareabHbie TIpeIeNbl. 1 5 4 1/ 1 1 4 VK-1.1
Acnmnrotsl.  HempepbiBHOCTB SUMHSIS
yHKIHH. Kraccuduxarms
Touek  paspeiBa.  CBoiicTBa
HEIPEpPBIBHBIX QYHKINH
43 Bsimonnenne PI'P 1 1 2 VE-L1,
. BIMOJIHEHH OTTK-1 4
44 Beimonuenne KOHTPOJBHO# 1/ 4 VK-1.1,
) pabotsr 1 3UMHSISI OIIK-14
Pazpaea 5. IuddepenuunanbHoe
5.0 HCUYHcIeHHe (GyHKUUM OxHOI 1 3 6 0 14 u 2 2 0 20 YK-L1,
: ¢ Gy n 3UMHSIST OIIK-1.4
nepeMeHHOi
Tema 13. IpousBogHas
(yHKINH, ee TeOMETPHUYESCKHI U
MeXaHu4eckuit cmbici. IIpaBuna
nuddepeHunpoBanus QyHKIHUIA. Y
5.1 Ta6uuna MIPOU3BO/THBIX. 1 2 4 4 2 2 6 VK-1.1
3UMHSS
IMpousBoHbIe BBICIINX
TIOPSIIIKOB. Huddepenipan
¢yskuun. CMBICT U CBOWMCTBa
ndbepeHanos
Tema  14.  IIpuGmmxeHHBIE
BBIUMCICHUS €  TOMOIIBIO
nmuddepennuana. OcHoBHBIE
TeopeMbl  IH(depeHITHATBHOTO
59 HCHHCIICHNS. Dopmyia 1 1 5 6 1/ 6 OINK-1.4
Teitnopa. IIpumenenue SUMHSIS
IIPOU3BOMHEIX K HCCIEIOBAHUIO
TOBEIEHUS (yHKIMH.
Hanbonpimee u HamMeHbIIee
3Ha4YeHHs. QYHKINH Ha OTpe3Ke
5.3 Bsimonnenne PI'P 1 1 4 VKL,
. BINOJHEHH OITK-1 4
54 Beinonnenue KOHTpPOJIbHOM 1 ] YK-1.1,
) pabotsr 1 /3UMHSIST OIIK-14
®dopma TIPOMEXKYTOYHON 1 ) 1 4 YK-1.1,
aTTeCTAIMH — 3a4eT /3UMHSIS OIIK-14
Pazgen 6. HHTerpaibHoe T VK-1.1
6.0 HeHHcIeHue yHKUUN oaHOM 2 14 14 0 16 neTHsis 4 4 0 48 OIIK-1.4
nepeMeHHOi
Tema 15.  TlepBooOpa3Hasl.
HeomnpeneneHHslii WHTETpan u Y
6.1 ero CBOIiCTBA. Tabunua 2 2 2 2 2 2 6 OIIK-1.4
JICTHSIS
uHTerpanoB. OCHOBHBIE METOMBI
HHTETPHPOBAHUS
6.2 Tema 16. HHTSFIZHPOB&HI/IC 5 5 5 5 1/ 6 OIK-1.4
palHOHATIBHBIX Jpo0er JICTHSIS
Tema 17. HHrerpupoBaHue
TPUTOHOMETPHYECKUX U
6.3 BBIPAYKEHUIH, YHUBepcallbHas 2 2 2 2 6 OIIK-1.4
JICTHSIS
TPUTOHOMETpHYECKast
0JICTAHOBKA
Tema 18. UHrerpupoBaHue 1/
6.4 HEKOTOPBIX  MPPAIMOHANIBHBIX 2 2 2 2 6 OIlK-1.4
- JICTHSIS
BBIPAXKCHHI
Tema 19.  OmnpeneneHHBII Y
6.5 HHTErpaj, €ero CBOMCTBA U 2 2 2 2 2 2 6 YK-1.1
JICTHSIS
BEIYHCIICHHE
Tema  20. HecoOctBeHHBIE U
6.6 HUHTErpajbl, WX CBOWCTBA U 2 2 2 2 6 YK-1.1
JICTHSIS
BEIYHCIICHHE
6.7 Tema 21. [punoxenus 5 5 5 5 1/ 6 OIK-1.4
UHTETPaIbHOr0 HCUUCICHUS JICTHSIS
VK-1.1,
6.8 Bemonuenne PI'P 2 2 2 OIK-1.4
6.9 Beimonnenue KOHTPOJIBHOM 1/ 6 YK-1.1,
’ paboTs 2 JICTHSAS OIlK-1.4
7.0 Paznen 7. DyHKIUH 2 4 4 0 6 1/ 2 2 0 18 YK-1.1,
HECKOJIbKHX MepeMeHHbIX JIeTHASA OIIK-14




4 CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

Kon

HaumeHoBaHHe pa3/ie/i0B, TeM
M BUJIOB padoThl

Ounas gopma

3aounas gopma

Cemectp

Yacel

Jlek

Mp

JIab

Ccp

Kype/
ceccust

Yacel

Jlek

Ip

JIab

(0

*Kon
HHAMKATOpa
JOCTHKEHHUS

KOMIIETEHIIUH

7.1

Tema 22. OyHKIIMN HECKOIBKHX
NIepEeMEHHBIX. Ipenemn,
HEPEepHIBHOCTh ¢dyHKIMH
HECKOJIBKIX TIePEMEHHBIX.
YacTtHble IIPOU3BO/IHEIE
dyHKINH HECKOJIBKUX
NIepeMEHHBIX, TOJHBIH
nuddepeHmman

1/
JIETHSS

VK-1.1

72

Tema 23. DKCTpEeMyMbI
(YHKIME  [BYX IIEPEMEHHBIX,
HEOOXOMUMBIE W JIOCTATOYHBIE
YCIIOBHS CyIIECTBOBaHUS
JKCTpEMyMa. YcnoBHBIH
JKcTpeMyM. Haumenbliee u
HaubonbIee 3HAa4YCHUsS
(yHKIUH B 3aMKHYTOH obslacTH

1/
JIETHSS

OIIK-1.4

7.3

Boinonnenue PI'P 3

YK-1.1,
OIIK-1.4

7.4

Breimonaenue
pabotsr 3

KOHTPOJIbHOM

1/
JICTHSIS

VK-1.1,
OINK-1.4

8.0

Pazgen 8. HHTerpaibHoe
HCYHCIeHHe ynxuuun
HECKOJIbKHX nepeMeHHBbIX.
BekTopHbIii aHaJIM3 H

3JIEMEHThI TCOPHH OIS

16

16

18

1/
JICTHASA

40

YK-1.1,
OIIK-1.4

8.1

Tema 24. OO6mas  cxema
MOCTPOEHHS] ~ WHTErpaja  TI0
obmactu. I'eomerpumuecknmii U
MEeXaHUYeCKU I CMBICIL.
(OCHOBHBIE CBOWCTBA

1/
JICTHSIS

VK-1.1

8.2

Tema 25. Beluucienune u
TIPUITOKEHUS KpaTHBIX
HMHTETPaJIoB

1/
JICTHSIS

YK-1.1

8.3

Tema 26. 3ameHa epEMEHHBIX B
KPaTHBIX MHTErpajiax

1/
JICTHSIS

OIIK-1.4

8.4

Tema 27. Kpusonuneitnsie
HHTErpajbl

1/
JICTHSIS

VK-1.1

8.5

Tema  28.
HHTETPAIbL.
MOBEPXHOCTH

IToBepxHOCTHBIE
TInomans

1/
JIeTHSIS

VK-1.1

8.6

Tema 29. DIeMEHTBI BEKTOPHOTO
aHanM3a. ®dopmyna
OcTtporpajckoro

1/
JICTHSIS

VK-1.1

8.7

Tema 30. DeMeHTHI BEeKTOPHOTO
nosst. @opmyna Crokca

1/
JICTHSIS

VK-1.1

8.8

Beimonnenue PT'P 3

YK-1.1,
OIIK-14

8.9

Boinonnenue
pabotsr 3

KOHTpPOJIbHOM

1/
JICTHSIS

YK-1.1,
OIIK-1.4

dopma TIPOMEXKYTOYHON
aTTeCTAIMU — DK3aMeH

36

1/netHsist

9.0

Paznen 9.
JuddepeHuunaibHbie
YPABHEHHS H CHCTEMBI

10

10

12

2/
3UMHSASA

28

YK-1.1,
OIIK-1.4

9.1

Tema 31. 3amaum, npuBOASIIAE
K nudbepeHIHaIbHBIM
YpaBHEHHUSIM. OCHOBHBIE
TIOHSTHS TEOpHU
nudbepeHIHanbHbIX ypaBHEHHT
Juddepenipanbapie ypaBHEHUS
IIepPBOTO MOPsAKA

2/
3UMHSIS

VK-1.1

9.2

Tema 32 [ubdepeniuanbusie
YPaBHEHHS BBICHIUX TOPSJIKOB.
YpaBHeHuUs, JIOIyCKaroIHe
MOHWKeHne mopsiaka. Obrmas
Teopus JIUHEHHBIX
JddepeHIaNTbHEIX YpaBHSHUH

2/
3UMHSS

OIIK-1.4




4 CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

Ounas gopma 3aounas gopma *Kon
Kox HaumenoBanue pagneﬂos, TEeM Yacowl Kype/ Yacowl HHAMKATOpa
11 BIWIOB PaboTet CeMecTP | jyexe | Mip | J1a6 | CP | cecomn | Jlex | Tp | Jlag | cp | ACCTHenus
KOMIETeHIHH
Tema 33. Jluneitnsie
OJJHOPOJTHEIE
nudbepeHIHanbHble ypaBHEHUS
c MIOCTOSIHHBIMH 2/
9.3 kodpdunuentamu.  Jluneitnsie 3 2 2 2 4 OIIK-1.4
3UMHSS
HEOZHOPOJIHBIC
nmudbepeHIanbHbIe ypaBHEHUS
N-ro TOpsAKa C MOCTOSHHBIMHU
kodbdunuenTamu
Tema 34. CtpykTtypa oOmiero
pemrenus. Meroxn  BapHaruu
HPOM3BOJIBHBIX HOCTOSTHHBIX
(meron  Jlarpamxka). Merox
HEONpPEIEeIEHHbBIX 2/
24 KOG (UIHUEHTOB  HAXOXKACHHUS 3 2 2 2 3UMHAA 4 OITK-1.4
YaCTHOTO PEIIeHHs JIMHEHHBIX
HEOTHOPO/IHBIX
nudbepeHIHaTbHbIX ypaBHEHUIT
CO CIELHAIBbHOM MPaBOi YaCThIO
Tema 35. CucteMsl 2/
93 i bepeHIHanbHbIX YpaBHEHUH 3 2 2 2 3UMHSS 6 VK11
VK-1.1,
9.6 Brmonuenne PI'P 4 3 2 OIK-1.4
97 Beimonuenne KOHTPOJBHO# 2/ 6 VK-1.1,
) pabotsr 4 3UMHSS OIIK-14
Pasnen 10. YucioBble 2/ YK-1.1,
10.0 (YHKIHOHAIbHBIE PSIAbI 3 12 12 0 14 SUMHSS 2 2 0 28 OIIK-14
Tema 36. DeMeHTHI
(HYHKIHOHAIBHOTO aHaIM3a.
10.1 YucnoBble  psjbl, OCHOBHBIC 3 5 5 5 2/ 5 5 4 OIK-1.4
: TIOHSITUS. JlocTaTouHble 3UMHSIS :
HPHU3HAKK CXOIMMOCTH
3HAKOIIOJIOXKHUTEIIBHBIX PSIJIOB
Tema 37. 3Hakouepeayrolue
101 | PAABL Ipmsnak  Jleiibuumna. 3 5 5 5 2/ 4 OTIK-1.4
: AOcomoTHas u yCIIOBHAsI 3UMHSIS :
CXOJIMMOCTb
Tema 38. @OyHKUMOHAJIbHBIE
MIOCIIEIOBATEIBHOCTH M PSIBL. 2/
10.2 | Crenennble psapl. MuTEepBan u 3 2 2 2 4 YK-1.1
3UMHSS
00nacTh CXOIUMOCTH
CTETICHHBIX PSI0B
Tema 39. Psan Teiinopa u
MakJopeHa. Paznoxenue 2/
10.3 | GyHKOUH B CTENEHHBIE PSIIbL. 3 2 2 2 4 VK-1.1
IlpuMeHeHHsT CTENEHHBIX PSNOB SHMHIL
B NPHOJIMKCHHBIX BBIYUCICHUSIX
Tema  40. Tapmonmueckuit
104 | Auamis. Psager ®ypbe. Psimsr 3 5 5 5 2/ 4 VK-1.1
@Qypbe Ul YCTHBIX, HEYETHBIX SUMHSIS
dyHKIMI
Tema 41. Pasnoxenue 2/
10.5 | memepmonmmyeckux (YHKOUHA B 3 2 2 2 — 4 VK-1.1
psan Dypse
10.6 | Bumonnenue PT'P 4 3 2 811![(1_(1_112‘
107 BeinonHenne KOHTPOJIbHO# 2/ 4 VK-1.1,
) pabotsl 4 3UMHSISI OIIK-14
Pazgen 11. Teopusi $pynkumii 2/ YK-1.1,
11.0 KOMILICKCHOIi nepeMeHHoit 3 6 6 ! 6 3HUMHSAS 2 2 0 16 OIIK-14
Tema 42. OyHKINH
KOMIUIEKCHOTO ~ IIePEMEHHOTO.
Ilpenen, HenpepslBHOCTE U o
11.1 | muddepeHnupyemocts 3 2 2 2 2 2 4 OIIK-1.4
3UMHSIS
¢dyHKIMH KOMILIEKCHOTO
MEPEMEHHOTO. Ycnosust
AQHAUTMTHYHOCTH (pYHKIIHN
Tema 43. Wuterpanbhbie
TeopeMbl H opmyisl  Komrm. 2/
1.2 H3ompoBaHHEIE 0COOBIE TOUKH 3 2 2 ! 3UMHSAA 4 OlR-1.4
1 UX Kiaccudukanus




4 CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

Ounas gopma 3aounas gopma *Kon
Kox HaumenoBanue paﬁ:{neﬂos, TEeM Yacowl Kype/ Yacowl HHAMKATOpa
11 BIWIOB PaboTet CeMecTP | jyexe | Mip | J1a6 | CP | cecomn | Jlex | Tp | Jlag | cp | ACCTHenus
KOMIIeTeHIHU
Tema 44. Boruersl. Beruncnenne
BEIYETOB OTHOCHUTEIIHHO
113 | TOMIOCOB PasIHIHBIX MOPSIKOB, 3 5 5 1 2/ 4 VK-1.1
HEYCTPaHUMOH  OCOOEHHOCTH. SUMHSIS
Beraucnenne  MHTETPAOB €
IOMOII[BIO BBIUCTOB
YK-1.1,
11.4 | Bemnonuenue PI'P 4 3 2 OIK-1.4
115 Beimonuenne KOHTPOJBHO# 2/ 4 VK-1.1,
) paboter 4 3UMHSS OIIK-14
12.0 Paznen 12. Onepaunonnoe 3 6 6 0 8 2/ 0 0 0 24 YK-1.1,
HCUYHCICHHE 3UMHSASA OIIK-14
Tema 45. TIpeobGpa3oBaHue
12.1 Jlamnaca, ero cBoiictBa. Kiacc 3 5 5 2 2/ 6 VK-1.1
OPHUTUHAJIOB. Kiace 3UMHSIS
n300paKeHUI
Tema 46. OCHOBHBIE TEOPEMbI
12,0 | OHCPALHMOHHOTO  HCYHCICHHS. 3 5 5 5 2/ 6 VK-1.1
Crioco6st BOCCTAHOBIICHUS 3UMHSIS
OPHUTHHAJIOB MO M300PKEHUIO
Tema 47. Pemenue
nuddepeHInanbHbIX YpaBHEHHH 2
12.3 | u cuctemsl qubdepeHranbHbIX 3 2 2 2 T 6 YK-1.1
ypaBHEHUH OIepaIMOHHBIM
METOIOM
VK-1.1,
12.4 | Bwmmonuenue PI'P 4 3 2 OIK-1.4
125 Beimonuenue KOHTPOJBHO# 2/ 6 YK-1.1,
) pabotsl 4 3UMHSISI OIIK-14
®dopma TIPOMEXKYTOYHON 3 36 2/ 18 YK-1.1,
aTTeCTaIMU — 9K3aMeH 3UMHSS OIlK-1.4
13.0 Paznen 13.“OCHOBI)I 4 4 4 0 6 2/ 0 2 0 20 VK-1.1,
JUCKPETHON MaTeMaTHKH JIETHASA OIIK-14
Tema 48. DIeMeHTbI
JIICKPETHOH MaTeMaTHKU: 2/
13.1 | xoMOHHATOpHKA, 3JIEMEHTBI 4 2 2 2 2 6 OIlK-1.4
TEOpHH  MHOXECTB, anrebpa JICTHAA
JIOTHKH
Tema 49. DIeMeHTbI o
13.2 | nuckperHoit MaTeMaTHUKH: 4 2 2 2 6 OIIK-1.4
JICTHSIS
Teopus rpados.
VK-1.1,
13.3 | Bemmonuenue PI'P 5 4 2 OTK-1.4
13.4 Beimonnenue KOHTpPOJIbHOM 2/ ] YK-1.1,
) pabotsl 5 JICTHSIST OIIK-14
14.0 E:;l(l):l‘[':'l-}:é'[(:lglﬂl:l) pHTEopTH 4 13 13 0 32 Y 4 4 0 56 YK-1.1,
. JeTHSAs OIIK-1.4
MATeMATHYECKOH CTATHCTHKH
Tema 50. Ciy4aiiHble COOBITHSL.
Anrebpa COOBITHH,
knaccudukanus  coOblTHH B
TepMUHAX TEOpHU
BEPOSITHOCTEH u TEOpUH
MHOXXECTB. DnemMeHTapHas
TEOpHsl BEpOSTHOCTEH U ee 2/
14.1 | maremaTuyeckue OCHOBBI: 4 4 4 6 2 2 6 OIlK-1.4
paziI4HbIe HIOJIXOJIbI K s
OIIpe/IeTIeHAIO BEPOSITHOCTH
coObITUs. TeopeMbl CIOKEHUs U
YMHOXEHHS BEPOSITHOCTEH.
VYcnoBHbIE BEPOSITHOCTH.
dopmyra OIHON BEPOSTHOCTH.
®Dopmyiel baiieca
Tema 51. IlociaenoBaTensHOCTH
HE3aBUCHUMBIX UCHBITAHUH 2
14.2 | bepnymim. ®dopmyna 4 4 4 6 [ 8 OIlK-1.4
bepnymnmm. IIpenenvHble
TeopeMbl B cxeme bepHymm




4 CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

Kon

Ounas gopma 3aounas gopma

*Kop

HaumeHnoBanue pa3iennoB, TeM Yacel Yacel

HHIUKATOPA

M BUJIOB padoThl Cemectp Kypc/
Jlex | IIp | Jla6 | CP ceccust Jlek Ip JIa0

(0

AOCTHKCHUS
KOMIICTCHIIUHN

14.3

Tema 52. Curyqaiiasie
BennunHbl.  DOpMBI  3aKOHA
pacripeienieHust IUCKPETHOW M
HEeNpephIBHON CITy4aifHBIX
BennunH. OCHOBHBIC YHCIIOBBIC
XapaKTEePUCTHKH CITy4aHBIX
BennunH. Kiaccnueckue 3aKoHbI 4 3 3 2/
JIUCKPETHBIX M HEMPEPhIBHBIX JIETHSS
CITy4alHBIX BEJIMYUH.
HopmaneHOe  pacmpeneseHue.
3akoH O0JIBIINX YHCell.
LenTpansHas npesieNbHas
TEOpeMa. JIBymepHbIe
CITy4JaiiHble BEITUYHHBL

VK-1.1

14.4

Tema 53. DIeMEHTBI
MaTEMAaTHYECKOH  CTATUCTHUKH.
CraTucTHYeCKHe METOIBI
00paboTKH IKCIIEPUMEHTAIIBHBIX
JaHHBIX. Toueunsie u 4 5 5 2/ 5 5
HWHTEPBAJIbHBIC OIIEHKH JIETHSISE
MapaMeTpoB paclpeeieHusl 1Mo
BBIOOpKE. CratucTuieckas
MpOBEpPKa THIIOTE3. JIEMEHTHI
TEOPHHU KOPPEISALHU

VK-1.1

14.5

Beinonnenue PT'P 5 4 8

VK-1.1,
OIK-1.4

14.6

Beimonuenue KOHTPOJBHO# 2/
paboTsl 5 JICTHSIS

26

YK-1.1,
OIIK-14

dopma TIPOMEXKYTOUHOM 4 2/ 13

ATTCCTAllUHU — 3a4YCT JICTHSA

YK-1.1,
OIIK-1.4

* Kon mHIUKATOpa JOCTIDKEHISI KOMIIETEHIINH [TPOCTABIISCTCS MITH TSl BCETO pas/ielia MiTh [T KaXXIOW TEMBI FITH IS
Ka)XToTo BHIa PabOTHL.

S ®OHJ OIEHOYHbIX CPEACTB IS ITPOBEJIEHUA

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U ITIPOMEXYTOYHOMN

ATTECTAIMHU OBYYAIOIIIUXCA ITO JMCIUITJIMHE

@oHJ OLICHOYHBIX CPEACTB AJISI IPOBEACHHS TEKYIIET0 KOHTPOJIS yCHEBAEMOCTH U MPOMEXKYTOUHOH aTTecTannu
MO IMCIMIUIMHE 0QOpMIIEH B BHAE MpuiaoxkeHus Ne 1 k pabGodeil mporpaMme TUCIUIIIMHBI U Pa3MEICH B 3JIEKTPOHHOMH
nH(popMannoHHO-00pa3oBaTesbHOM cpene MHCTHTYTa, ZOCTYNHOH 00yyaroneMycs 4epe3 ero JINYHbINH KaOHHEeT

6 YHEBHO-METOANYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE

JUCHUIINHBI

6.1 YueOHas uTepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Kon-Bo 3Kk3.
Bubnuorpapuueckoe onucanue B Oubmnoreke/
OHJIANH
Wnbun, B. A. OCHOBBI MaTEMaTH4YECKOTO aHaNIN3a : y4eOHHK : B 2 yactsix / B. A. WnbuH,
9. T Ilo3usk. — 7-e u3n., crep. — Mocksa: duzmatiut, 2009. — Hacts 1. — 647 c. — (Kypc
6.11.1 BBICIICH MaTEMaTHKN W MaTeMaTHYeCKOH (PU3UKH; BRITyCcK 1). — Pexxum noctyma: mo R
HOATHNCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=76686
(mata obpamenns: 10.05.2023)
WnpuH, B. A. OcHOBBI MaTeMaTHYIECKOTO aHAIM3a : y4eOHUK : B 2 gacTsx / B. A. UnbuH,
3. T'. Tlo3Hsk. — 5-e n3a. — Mocksa : @mmariut, 2009. — Yacts 2. — 464 c. — (Kypce
6.112 BBICIIICH MaTeMaTHKH U MaTeMaTHIECKOW (DM3HKH ; BBITyCK 2). — Pexum noctyma: mo oraiiE

IIOAIIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=83225
(mata obpamenus: 10.05.2023)




6.1.1.3

Ky3remnos, b. T. Maremaruka : yaeonuk / b. T. Ky3nenos. — 2-e u3z., nepepad. u o1 —
Mocksa : FOuutu-Jlana, 2017. — 720 c. : wi., Tabin., rpad. — (Beiciiee npodeccruonansHoe
obpazoBanue: DKOHOMHUKA U yIpaBlieHHe). — Pexxum gocTyma: mo nojamnucke. — OHJIAlH
URL: https://biblioclub.ru/index.php?page=book&id=684902

(mata ob6pamenus: 10.05.2023)

6.1.2 JlonoJiHUTEIbHAS JIUTEPATYpPa

Kon-Bo 3Kk3.
bubnuorpaduueckoe onucanue B Oubmnoreke/
OHJIANH

6.1.2.1

I'eBopksin, O. A. Maremaruka. MaTteMaTH4eCcKuil aHaIM3 | y4eOHO-METOIUUECKHIA
komriekc / D. A. I'eBopksta, A. H. ManaxoB. — Mocksa : EBpa3suiickuif OTKPBITHIH
HHCTUTYT, 2010. — 343 c. — Pexxum noctyna: no nojamnucke. — OHJIAMH
URL: https://biblioclub.ru/index.php?page=book&id=93168

(mata obpamenns: 10.05.2023)

6.1.2.2

3anopoxxer, I'.J1. PykoBoiCTBO K penIeHuro 3a1ad 10 MaTeMaTHIECKOMY aHAIU3Y :

yaeOHoe rmocobue - 6-¢ m3., crep. / I.1. 3anmopoxen ; CI16.:Jlans, 2010. — 464 c. 200

6.1.2.3

MMuckynos, H.C. luddepennmanpaoe 1 HHTErpanbHOE UcUncIeHus. B 2 T. : yueOHOe
nocobue s BTy30B. - u3a. crep. / H.C. ITuckynos ; M.:UnTterpan-Ilpecc, 100
2009. - 416 c.

6.1.3 YueOHO-MeTOAUYEeCKHE Pa3pa0OTKH (B T. Y. 1JIsl CAMOCTOSITEILHON PadoThI 00y4al0LMXCH)

Kon-Bo 3Kk3.
Bbubnuorpaduueckoe onucanue B Oubmnoreke/
onyaitn/9M0C

6.1.3.1

Bacsx, JI.B. Maremaruka: yueOHoe mocoOre Ha IpaKTHYeCKUE 3aHATHS JUIs CTYJICHTOB
OYHOU ¥ 3204HOM (hopM 00yueHus creruansHocTel 23.05.06 «CTpOUTENBCTBO KEIC3HBIX
JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENEH», 23.05.05 «Cuctembl obecrieueHust
IBIDKEHUS 110e310B», 23.05.03 «I[1oaBmXHOM cOCTaB JKENE3HBIX A0pOT /

JI.B. Bacsk, C.H. Cac. — YUura: 3a0MKT, 2017. — 164 c.

[DnexTpoHHBI pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23415.pdf
(mata obpamenns: 10.05.2023)

onnaiin/ DUOC

6.1.3.2

Bacsxk, JI.B. Maremartunka: yaeOHOE TOCOOHE IO BHITIOTHEHHIO CAMOCTOSITEIEHOW PadOTHI
IUTA CTYICHTOB OYHOW M 3209HOH popm oOydeHns cnenuansHocTei 23.05.06
«CTpOUTENBCTBO JKEJIE3HBIX JOPOT, MOCTOB U TPAHCHOPTHBIX TOHHENEH», 23.05.05
«Cuctembl obecrieueHust aBrkeHus moe3nos» / JI.B. Bacsk, C.H. Cac. — Hura: 3a611XKT,
2017.-211c.

[DnexkTpoHHEIii pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23431.pdf
(mata obpamenus: 10.05.2023)

onnaita/ DUOC

6.1.3.3

ITemkos, H.B. MartemaTuka. Y4eOHO-METOUUECKOE TTOCOOHE MO BBITTOJTHEHHUIO
KOHTPOJBHBIX Pa0OT IS CTYIEHTOB TeXHUYEeCKuX criermansHoctei / H.B. [emkos, JI.B.
Bacsxk, T.O. Hocanbsckas. — YUura: 3a6MKT, 2021. — 48 c.
[DnexTpoHHBII pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31509.pdf
(mata obpamenns: 10.05.2023)

onnaiin/ SUOC

6.2 Pecypchbl HHPOPMALMOHHO-TeJIeKOMMYHHKALIMOHHOU ceTu «MHTepHeT»

6.2.1

ACY bubmnoreka 3a6MKT http://zabizht.ru

6.2.2

3BC "Vauepcurerckas 6ubmmoreka Online" http://biblioclub.ru/

6.3 IlporpammHoe odecnieyeHre 1 HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpaMmMHoe oGecrieyeHue

6.3.1.1

Microsoft Windows 7 Professional, mrmensus Ne 49156201, rocynapctBenssiii koHTpakT ot 03.10.2011 T.
Ne 139/53-0AD-11

6.3.1.2

Microsoft Office 2007 Standard, numensuss Ne 45777622, rocynapctBennbiii kontpakt ot 10.08.2009 r.
Ne64/17-OA-09; Microsoft Office 2007 Standard, suuensust Ne 44718393, rocynapcTBEHHBIH KOHTPAKT OT
18.10.2008 . Ne 92/32A-08

6.3.1.3

Sunexc. bpaysep. [IpuknanHoe mporpamMmHoe obecrieueHue o0iiero HasHaueHus, OGUCHBIC MPHUIOKCHUS,
JIUIICH3Us — CBOOOJTHO PACIpOCTpaHsIeMoe MmporpaMMuoe odecrieuerue no yuieHsun BSD License

6.3.14

ACY «bubnmnoreka», CBHAETEILCTBO O TOCYJAPCTBEHHON perucTpanuu nporpammel st OBM  Ne
2009611107, 3apeructpupoBano B Peectpe nporpamm ans 9BM 19.02.2009

6.3.1.5

Bl ACY «bubmuoreka», CBHICTEIHCTBO O TOCYJAPCTBCHHOHN perucrpanuu mporpammbl s OBM  Ne

2009620102, 3apeructpuponano B Peectpe nporpamm juigs 9BM 27.02.2009

6.3.2 Cnenuaan3upoBaHHOe NPOrPaMMHOe o0ecniedeHue




6.3.2.1 |

He npexycMoTtpeHo

6.3.3 UndopmaumoHHble CIPABOYHBIE CUCTEMbI

6.3.3.1 |

WudopmannonHo-cpaBoyHas cucrema «I'apanT»

6.4 IlpaBoBble M HOPMATHBHBIE JOKYMEHTbI

6.4.1

He npexycMoTtpeHo

7 OMUCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOUMOIi /151 OCYIIECTBJIEHHS] YYEBHOI'O ITPOLIECCA
MO JUCHUILIMHE

Yuebnpiit u madoparopusiii kopryca 3a0VKT Upl' YIIC maxomsarcs mo aapecy: 672040, 3abaiikambCKuit
Kpa#, roposa Yura, yauna Maructpanbsas, aom 11

VYuebHas aymutopus 305 A NpoBeAEHMS JIEKLIHMOHHBIX M MPAaKTUYECKUX 3aHATHM, TPYNNOBBIX U
UHIUBUAYAJIBHBIX KOHCYJIBTAIMH, TEKYIETO KOHTPOIS M MPOMEXYTOYHON aTTecTalllH, YKOMIIJIEKTOBAaHHAS
CHELUAIN3UPOBAHHON MeOeNbl0 W TEeXHMYECKUMH CpelICTBaMH  0O0yueHHs (MYJIbTHMEAUANPOEKTOP
(mepeHocHOit), 3kpaH (TEPEHOCHOH), HOYTOYK (MIEPEHOCHON)), CIIy)KAIlUMH JUIs TPEACTABICHUS YUeOHOI
uHdopmanuu Oosplioi ayauTopuu. s mpoBeAeHHsS 3aHATHH JIEKIMOHHOTO THUIIA HMEIOTCS Y4eOHO-
HarJsiAHbIe T0co0ust (Tpe3eHTalny, TUIaKaThl), 00eCIIeYnBAIONINE TEMATHUYECKHE HILTIOCTPALMU COJCPIKaHMs
JVCIUIITHHBI

Vuebnas aymuropus 3.33 sl NpOBEACHHS JICKLIMOHHBIX M NPAKTUYSCKUX 3aHATHH, TPYIIOBBIX |
WHIMBUYaJIbHBIX KOHCYJIbTallUi, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOH aTTeCTallH, yKOMIUICKTOBAaHHAs
CIICLIMANIM3UPOBAaHHOW MeOeNbl0 M TeXHHYECKHMMH CPEACTBaMH OOydYeHHs (MYJIBTHMEIHAIPOSKTOP
(mepeHoCHOI1), 3kpaH (HepeHOCHON), HOYTOYK (HMEpEeHOCHOM)), CIYXaUUMH IJIs TIPEICTaBICHUS y4eOHOI
uHGOpManmu Oonbmoil ayauTopuu. s TPOBENCHHS 3aHATHH JICKIMOHHOTO THIIA HMEIOTCS Y4eOHO-
HarJsiAHbIe 0co0ust (Tpe3eHTalny, TUIaKaThl), 00eCIIeYnBAIONINE TEMATHYECKHE MILTIOCTPALMU COJCPIKAHMs
JCLUIITHHBI

VYuebHas aymutopus 416 ans NpoBeACHMS JIEKLIHOHHBIX M MPAaKTUYECKUX 3aHATHM, TPYNNOBBIX U
UHIUBUAYAJIBHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOIS M MPOMEXYTOYHON aTTecTallH, YKOMIIJIEKTOBAaHHAS
CHEeLMANU3UPOBAaHHOH MeOenbl0 M TEXHHYECKUMM CpeJIcTBaMH oOydeHHMs (MHTEpaKTHUBHAs JIOCKa,
KOMITBIOTEp), CIYXallUMH JUIsi [peAcTaBieHus ydeOHOW uHpopmauuu Oosbiioi aynuropuu. Jlis
NPOBEICHUs 3aHATHUH JICKIIMOHHOTO THUIa UMEIOTCS y4eOHO-HarIsiqHble NocoOus (Npe3eHTaluH, IJIaKaThl),
o0ecreunBaoNIMe TEMAaTHYECKHE MIUTIOCTPALUH COJACPIKaHNs TUCIUTUIHHBI

VYuebnast ayguropus 212 juin mpoBeneHHs J1abOpaTOpHBIX paboT, TPYNMOBBIX W HWHAWBUIYaIbHBIX
KOHCYJbTallMH,  TEKYIIEro  KOHTPOJS M  TNPOMEXYTOYHOH  aTTeCTaluH,  yKOMIIJIEKTOBaHHAs
CTEUATN3UPOBAHHON MEOEIbI0 U TEXHUYECKHMH CPEICTBAMH O0y4eHHs (KOMIBIOTEPHI C MOJKIIOYCHHEM K
cetn UHTepHeT, obecneunBaronMe IOCTYNl B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpELy
3a6KT HpI' VIIC)

IomemieHus: sl CaMOCTOSATENILHON PabOThl O0OYYArOIIMXCS OCHAIICHBI CHCIUAIN3UPOBAHHON MEOEbI0 U
KOMITBIOTEPHOM TEXHHUKOMW, MMOIKIIOUEHHOW K MH(MOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn MHTepHeT ¢
BBIXOJIOM B 3JICKTPOHHYIO HH(OpPMAIIMOHHO-00pa3oBatebHyo cpeay 3a0V KT Upl'YIIC.

TTomerenus AJi1 CaMOCTOSITENILHON pabOThl 00YUaIOIIIUXCS:

- YUTAJbHBIN 3471

-2.11,2.17

IMomemenue 3.25 mis XxpaHeHHs © NPOQUIAKTHYCCKOTO OOCIYy)KHBaHUS y4eOHOrOo 0O0OpYIOBaHHS.
OCHAIIIEHHOCTh: KOMIBIOTEPHI, PYYHOH CIIECAPHBIA HHCTPYMEHT, JJIEKTPOTEXHUYECKUN HHCTPYMEHT,
NPUHAJICKHOCTH JUTS TTAlKH, MeOellb, yueOHO-HATIISTHBIE T0COOHS

8§ METOAUYECKHUE YKA3ZAHUA JISA OBYYAIOIIUXCS 11O OCBOEHHIO

JUCHUIINHBI

Bun yue6HOM
JIESITEILHOCTH

Opranuzanus yueOHOU JesATeIbHOCTH 00y4aloIerocs

Ha nekmusix oOydarommecs TMOJy4arOT Camble HEOOXOAMMBIC JAaHHBIC, BO MHOTOM
JIOTIOJTHSIIOIIUAE ¥ KOPPEKTHPYIONUEC YYCOHHKH. YMEHHE COCPEAOTOYCHHO CIYINATh JICKIUH,
AKTHBHO, TBOPYECKH BOCIIPHHUMATH M3JIaraeMbIe CBEJICHUS SIBISICTCSI HEIIPEMEHHBIM YCIOBHEM UX
riIyGOKOTO M MPOYHOTO YCBOCHUSI, a TAK)KE PA3BUTUSI YMCTBEHHBIX CIIOCOOHOCTEH.

Jlexmms (0T maTuHCKOTO «lection» — YTeHne) — BUA ayAUTOPHBIX YIeOHBIX 3aHATHH. JIeKIHs:

Jlexmms 3aKJIaAbIBACT OCHOBBI HAaYYHbIX 3HaHUH B CHCTCMaTHSHpOBaHHOﬁ, HOCHCHOBaTCHLHOﬁ,

0000meHHON (hOopMe; PACKPBIBAET COCTOSHHE W IEPCIEKTHUBBI Pa3BUTHA COOTBETCTBYIOLIECH
o0JIacTH HAayKH M TEXHHKH; KOHICHTPUPYET BHHMaHWE OOyd4alolIMxcs Ha Haubolsee CIO0XKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YYaIOMINXCSI.

Bo BpeMsi JIEKIMOHHBIX 3aHATHI OOydYalolIMiics JOJDKEH YMEThb CKOHIEHTPUPOBATH
BHHMaHHME Ha M3y4YaeMbIX IIpo0JjeMax M BKIIIOYHTh B PabOTy BCe BUJIbI IaMSTH: CIOBECHYIO,




00pa3HyI0 ¥ MOTOPHO-ABHUraTeIbHYIO. [l 3TOTO Bech MaTepuai, U3IaraéMblid Mpero1aBaTelieM,
oOyuaromemMycss HE00XOJUMO KOHCIEKTHPOBaTh. B KOHCIEKT PEKOMEHAYETCS BBIMKUCHIBATH
ompenenenus, (GopMynupoBkd U T.m. Ha mnojsx KOHCHEKTa CleAyeT I[OMEYaTh BOMPOCHI,
BbIJIETIEHHBIE 00Yy4alOIUMCs ISl KOHCYJIbTAIMU ¢ MpenoaBatesneM. [1o1e3H0 cocTaBUTh KpaTKuit
CIIPABOYHHK, COJIEpIKAIIUNA ONpeeNieHUs] BAKHEUITUX MOHITHH JUCHUIUIMHBL. K KaXKI0H JeKIuu
cienyer pazo0OpaTh MaTepHan mpeablaylied Jeknuu. M3ydass marepuan 1no y4eOHUKY WiIH
KOHCIIEKTY JIEKLIUH, CIEeAyeT IEePEXOJUTh K CICAYIOLIEMY BOIIPOCY TOJBKO B TOM CIydae, Korja
XOPOIIIO YCBOCH MpeasIaymuii Bompoc. [Ipr 3ToM HE0OX0IUMO BOCTIPOM3BOAHTE Ha Oymare Bce
paccyXIeHus, KaKk UMEIOIINecs: B YIeOHUKE MIIM KOHCIIEKTe. Ps1 BOIPOCOB MHUCIMIUIMHEI MOKET
OBITh BBIHECEH Ha CaMOCTOSATENbHOE W3y4deHHe. Takoe 3amaHWe TpeOyeT OIepaTHBHOTO
BBHINTOJTHEHHA. B KOHCTIEKTe JIeKInii HEOOXOIMMO OCTaBHUTh MECTO JIJISI OCBEIICHHUS YIOMSHYTHIX
BOIPOocoB. O003HAUNTE BOIIPOCHI, TEPMHHBI, MaTepHall, KOTOPHIi BEI3BIBACT TPYTHOCTH, TOMETHTh
U TONBITaThCS HAHTH OTBET B PEKOMEHAyeMOW sureparype. Ecin caMoCTOsTENB HO HE yIaeTcst
pa3o0Oparbcs B Marepualie, To Heo0X0[uMOo c(hOpMYJITUPOBAThH BOIIPOC U 3a/1aTh NPENOIaBaTENI0 Ha
KOHCYJIbTalll, HA IPAKTUYECKOM 3aHSATHUH

IIpakTuueckoe
3aHATHE

[TpakTHyeckoe 3aHsATHE — BHJ ayIUTOPHBIX Y4YEOHBIX 3aHSATHMH, lieleHarpaBieHHas (opma
OpraHu3aIy y4eOHOro mpoliecca, IpH PeaTH3alHi KOTOPOH 00yJaroIIrecs Mo 3aJaHUuI0 U MOJ
PYKOBOJCTBOM MPEIOAAaBATE/IA BBINOJHAIOT IMMPAKTUYCCKUC 3adaHUsd. HpaKTI/I‘{eCKl/Ie 3a1aHUus
HamnpaBlieHbl Ha YrayOJeHHe Hay4YHO-TEOPETHYECKHMX 3HAHUU M OBIAJCHHE ONpEEICHHBIMHU
METOdaMU pa60T1>1, B MIPOLCCCE KOTOPBIX Bpra6aTI)IBa}OTCH YMEHUA U HAaBBIKW BBINIOJIHECHUSA TEX
WIN WHBIX YyYeOHBIX JeHCTBHI B NaHHOM chepe Hayku. [IpakTHUeCKHe 3aHATHS DPA3BHBAIOT
HAyYHOE MBIIIICHHE W PeUb, MO3BOJSIOT MPOBEPUTH 3HAHMSA OOYYAIONIMXCS, BBICTYMAIOT Kak
CpelCTBa ONepPaTUBHON 00paTHOM CBA3H; IIEJb MPAKTHICCKUX 3aHATHH — YTIyOIATh, PaCIIHPSTh,
JIeTaM3UpOBaTh 3HAHWS, TOJNyYEeHHBIE Ha JIEKIMH, B 00OOUIEHHOW (opMe W COAEHCTBOBATH
BBIPAOOTKE HABBIKOB MPO(ECCHOHABHOMN JIEITEIHHOCTH.

Ha MPAKTUYCCKUX 3aHATHUAX HO[[pO6HO paccMaTpuBarOTCAd OCHOBHBLIE BOIPOCHI AUCHUITINHBI,
pa3bUparoTCss OCHOBHBIC THIBI 3amad. K KaXIOMy MPakTHICCKOMY 3aHATHIO CICIyeT 3apaHee
CaMOCTOATC/IbHO BBIIIOJIHUTHL JOMAIIHEE 3aJlaHuC W BBIYUYUTH JIeK]_II/IOHHl:Jﬁ Marepuajl K
crnenyromei Teme. CHCTEMaTHYECKOE BHIMOJIHEHNE JOMAITHUX 3aaHHN 00513aTEbHO U SBISETCS
BO)XHBIM (PaKTOpPOM, CIIOCOOCTBYIOLIMM YCIELIIHOMY YCBOCHHUIO JUCIUIIIIHHBI.

Ocoboe BHHMaHHe CleAyeT oOpamarh Ha ONPEACIICHHE OCHOBHBIX  MOHSITHIMA
JUCTUATLIMHBL OO YJafomuiicss JTOIDKEH TOApOOHO pa3buparh MPUMEpPBI, KOTOPBIE TTOSCHSIIOT
TOHSTHSI

CaMocTosTeNnbHas
pabota

OOyueHne 1O JUCHUINIMHE IIPEJYyCMaTpUBAECT AaKTHBHYIO CaMOCTOSTEIBHYIO padoOTy
oOyuaromerocsi. B pasmeme 4 pabodeld mporpamMMmbl, KOTOpBIH HasbiBaeTcs «CTpykTypa u
COJIep’KaHWE UCHIWIUIMHBI»Y, BCE Yachl CaMOCTOATENBHOM pabOTHl pacnucaHbl 1O TeMaM H
BorpocaM. OOydaromuiics n3ydaeT yd4eOHBIM MaTepHan W €CIHM, HECMOTPS Ha W3Y4EHHBIH
Marepua, 3aJaHus BBIOJIHUTH HE yJAaeTcsl, TO B 0053aTEIbHOM MOPSIIKE HEOOXOANMO TIOCETUTh
KOHCYJIBTAIIMIO TIPETIoJIaBaTelis, BEAYIIEro NPaKTHYECKUE 3aHATHS H/WIH KOHCYJIBTALUIO JIEKTOPA.

CamocrositenibHasgs paboTa 00y4YaloIerocst SIBJISAETCS OCHOBHBIM CPEJCTBOM OBJIAJICHUS
y4eOHBIM MaTepUaiOM BO BpeMs, CBOOOIHOE OT OO0sM3aTENbHBIX y4YCOHBIX 3aHSATHI.
CamocrositenibHasgs pabota oOyd4aromierocss HaJi yCBOGHHEM YUeOHOro MaTepuana MOKeT
BBITIOJIHATBCS B OMOJIMOTEKE, ayANTOPUSIX JJISI CaMOCTOSITEIbHON paboThl, a TakkKe B JOMAalIHUX
yCHOBUSIX. Y4eOHBIH MaTepras yueOHOH ANCIUIUINHEI, TPEIYCMOTPEHHBIN YI€OHBIM TUIAHOM IS
YCBOEHUSI 00YUJarOIMMCS B IIPOLIECCE CAMOCTOSATEIbHON PaOOThI, BEIHOCUTCS Ha MIPOMEXYTOUHYIO
aTTECTAIMI0 HapsiAy ¢ yd4eOHBIM MaTepHajoM, KOTOPBIH pa3padaTelBajicsi HPH INPOBEACHUN
y4eOHBIX 3aHITHI.

ConepxaHue  CaMOCTOSATENBHOM  pabOTBHl  oOywaromierocss — ompeaensercs  yd4eOHOH
HNpOTpaMMOM  TUCHUIUIMHBL, METOJMYCCKHIMH MaTepuallaMi, 33JaHHsIMH W yKa3aHUSIMHU
npernoaBaTes.

CamocTosTenbHas padoTa 00y4aroIuXcsl OCYIIECTBISIETCS B ayJUTOPHOI U BHEAYAUTOPHOU
¢dopmax

Komrutekc yueOHO-METOMYECKUX MAaTepHalioB 10 BCEM BHJAM Y4YeOHOH AesATeIbHOCTH, HPEIyCMOTPEHHBIM
paboueii mporpaMMol JUCHUILIHHBI, Pa3MEIICH B 3JIEKTPOHHOUN HH(pOpMAIMOHHO-00pa3oBarenbhoi cpenae 3a0lKT
UpIl'VIIC, noctynHo# oOyuaroneMycs 4epe3 ero JIMYHbIH KaOMHET




Hpuaoxenue Ne 1 k padoueid nporpamme

®OH/I OHEHOYHBIX CPE/ICTB

IS IPOBECACHUSA TEKYLIECI0 KOHTPOJIA YCIIEBACMOCTH
n HpOME)I(yTO‘IHOﬁ arrecraguu



1 O0mue moJio:KeHus

@OH/ OLIEHOYHBIX CPEACTB SIBIISETCS COCTAaBHOW YACThIO HOPMATHBHO-METOIHYECKOTO
o0ecreyeHns CUCTEMBI OLIEHKH KayecTBa OCBOEHUs 00y4aromuMuUcs 00pa3oBaTeIbHON MPOTrPaMMBI.

@OHABI OIIEHOYHBIX CpPEACTB MpEIHA3HAYEHBI JJIsl WCIOJNB30BaHUS O0y4YaromUMHUCH,
npenojiaBaTessiMi, aJMuUHUCTpanueil MHCTUTyTa, a Takke CTOPOHHUMH 00pa30BaTebHBIMU
OpraHu3alsIMH Ul OLIEHUBAHMs KayecTBa OCBOCHHMS OOpa30BaTENbHOW MPOTPaMMbI U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIMI y 00yUaroImuXxcs.

B cooTBeTcTBHU ¢ TpeOOBAaHUSMH JIEHCTBYIOIIETO 3aKOHO/IATENLCTBA B cepe 00pa3oBaHMs,
OLIEHOYHBIE cpezcTBa npeacTapistoTes B Buae @OC ans npoBeeHUs IPOMEXYTOYHON aTTecTaluu
oOyyaromuxcst mo auciumuinHe. C yderom aerictByromero B Muctutyre [lonoxkenus o dopmax,
HEPUOJIMYHOCTH U TOPSJIKE TEKYIIEro KOHTPOJS YCIIEBAaeMOCTH U INPOMEXYTOYHOH aTTecTanuu
oOyyaromuxcst (Bbiciiee oOpa3oBaHMe — OakanaBpHar, CHEIHMAIUTET, MarucTparypa), B COCTaB
OOC g npoBeleHHs] MTPOMEKYTOUHOM aTTeCTallMM MO JUCHMIIMHE BKJIIOYAIOTCS OLICHOYHBIE
CpeZACTBa ISl MPOBEACHHSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH 00YJaIOIIHXCSI.

3amauamu @OC aBnAr0OTCA:

— OIIEHKA JIOCTHKEHUH 00YJaIONINXCsl B MPOLIECCE U3YUCHUS TUCIUTLTUHBI;

— oOecriedeHMEe  COOTBETCTBHMSI  PE3yJabTaTOB  OOy4yeHUs  3ajadaMm  Oyayuiei
npoeCCHOHATBHON JESITENbHOCTH Ue€pe3 COBEPLICHCTBOBAHME TPAIUIMOHHBIX M BHEAPEHHE
WHHOBAIIMOHHBIX METOJIOB O0YUYCHHsSI B 00pa30BaTeIbHBIN TIPOIIECC;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YJaroIUXcs B Ipoliecce 00y4yeHusl.

@OH/ OIEHOYHBIX CPEACTB c(hOpMUPOBAH HA OCHOBE KIFOYEBBIX NMPHUHIIUIIOB OICHUBAHUS:
BAJIUJTHOCTh, HAIEKHOCTh, 00BEKTUBHOCTD, 3PPEKTUBHOCTD.

s OoleHKH YpOBHS C(POPMHUPOBAHHOCTH KOMIIETCHIIMH HCIONB3YETCsl TPEXypOBHEBas
cucrema:

— MHUHUMAQJIBHBIA yYpOBEHb OCBOCHHS, O0S3aTENbHBIN U BCeX OOYYAIOIUXCS MO 3aBEPUICHUIO
ocsoenus OIIOII; naer oOmiee nmpeacTaBiaeHUE O BUAE AESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GyHKIMOHUPOBAaHUST OOBEKTOB TNPO(ECCHOHAIBHOW EATENbHOCTH, METOJOB U  aJITrOPUTMOB
pelLIeHHs] TPAKTUYECKUX 3a/ay;

— 0a30BBII YPOBEHb OCBOCHMS, MPEBBIIICHHNE MHUHUMAIBHBIX XapaKTEPUCTHK c(HOpPMUPOBAHHOCTH
KOMIIETEHIIMH; I03BOJIIET pellaTh TUIIOBBIE 3a7ayd, MPUHUMATh MNpPO(ecCHOHANbHbIE U
yIIpaBJIEHYECKHUE PEIICHUS IO U3BECTHBIM aJTOpPUTMaM, IPaBUIaM U METOTUKAM;

— BBICOKMH YypOBEHb OCBOEHHS, MAaKCHUMaJbHO BO3MOJKHas BBIPAXKEHHOCTh XapaKTEPUCTHK
KOMITETEHIIHIA; ITPe/IIoJaraeT rOTOBHOCTh PeIIaTh MPAKTHUECKUE 331a4H MOBBIIIIEHHOW CI0XKHOCTH,
HETUIIOBBIE 3ajlau, NMPUHUMATh NPO(ECCHOHANbHbIE M YNPAaBIECHYECKHE PELICHHUS B YCIOBHIX
HETOJIHOM ~ ONpEeNeNIEHHOCTH, TPU  HEJOCTaTOYHOM  JIOKYMEHTAJbHOM, HOPMAaTHBHOM U
METOAMYECKOM O0ECTIEUEHHH.



CHCTEMHOT0 TI0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO JCHCTBUH.

HporpaMMa KOHTPOJBHO-0ICHOIYHBIX MCPOHPHHTHﬁ

2 IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX (DOPMHUPOBAHUS.
Ioka3aTe/in OLleHUBAHUS KOMIIETEHIUI, KpUTEPUH OLIEHKH

Jucuumumna «MaremaTikay y4acTByeT B (POPMHUPOBAHUN KOMITETEHIIUHA:
VYK-1. CrocoOeH OCYIIECTBIATh KPUTHUYCCKUN aHAIM3 MPOOJIEMHBIX CHTyaIluii Ha OCHOBE

OIIK-1. CrocoGeH pemiatb WHXXEHEPHBIC 33Ja4d B MPOPECCHOHAIBHOW ACSATEIBHOCTH C
HCIIO0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HaYK, MATEMAaTHUYECKOTO aHAJIN3a U MOJIETUPOBAHUS

ouHasi popma o0yueHusn

Kon
HanmenoBanue HanmenoBanue
OOBEKT KOHTPOJIS HHAMKaTOpa
Ne | KOHTPONBHO-OLIEHOYHOIO OIIEHOYHOT'O CPeCTBA
(pa3nen/TemMa AUCIUTLTUHEI ) JIOCTH)KEHUS *
MEPOIIPUATUS KOMITETEH I (popma nposenenns*)
1 cemectp
Pazpnen 1. JIuneiinas anre6pa.
Pasnen 2. BexropHas anredpa.
Pasnen 3. AHanutudueckast
TeOMETpHSL.
1 Tekymuid KOHTPOJIb PaS;[eanl Baenenue B YK-1.1, Pacuerno-rpaguuecciaz
Y P ’ . OIIK-1.4 pabota Ne 1 (TIicEMeHHO)
MaTeMaTHYeCKHH aHaIn3.
Paznen 5. [InddepenmansHoe
ucuuciaeHue QyHKIUH OJJHOH
TIepEMEHHOMN
Pa3zHoypoBHEBbIE 3a1aun
(MUCBMEHHO),
2 Texymiuii KOHTPOJIb Paznen 1. JIuneiinas anre6pa YKL, KOHCIIEKT (IIHCLMEHHO),
v P e L P OIIK-1.4 TECTUPOBAHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIC 331241
VK-1.1 (TMCBMEHHO),
3 Tekymuid KOHTPOJIb Pasnen 2. BekropHas anrebpa OIK 1 ;‘ TECTUPOBAaHUE
’ (KoMITBIOTEpHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIC 331241
MTUCbMEHHO
4 Texywii KOHTPOID Pasgen 3. AnanuTtuyeckast VK-1.1, iecm OBaleé
Y P reOMETpUs OIIK-1.4 P
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Pa3zHoypoBHEBbIE 3a1aun
(IMCBMEHHO),
o Paznen 4. Beenenue B YK-1.1 okJaz (YCTHO
5 Tekymuidi KOHTPOJIb A At ’ A A (! ),
MaTeMaTHYeCKUH aHaIu3 OIIK-1.4 TECTUPOBaHUE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIC 331241
Paznen 5. InddepenmmansHoe VK-1.1 (TMCBMEHHO),
6 Tekymuid KOHTPOJIb HcYHCIIeHUe QYHKIINH OTHON OIK 1 ;‘ TECTUPOBAaHUE
[IEpEMEHHOMN ’ (KoMITBIOTEpHBIE
TEXHOJIOTHH)
Pazpnen 1. JIuneiinas anre6pa.
Pasnen 2. BekropHast anreopa.
Paznen 3. AHanutudeckas
reOMETOMS 3auet (cobeceoBanue),
IIpomexyTounas pui. YK-1.1, 3a4eT — TECTUPOBAHUE
7 Paznen 4. Benenue B
arTecTanys . OIIK-1.4 (KOMIIBIOTEpHBIE
MaTeMaTHYeCKHH aHaIn3.
TEXHOJIOTHH)

Paznen 5. InddepenmansHoe
ncumciaenne QyHKIUH OJHOH
[IEpEMEHHOMN




2 cemecTp

PacuerHo-rpaduueckas
padora Ne 2 (mucbMeHHO),
Pa3HOYPOBHEBBIE 3a/[aUH

. Paznen 6. InTerpanbHOE UCYUCIIEHUE YK-1.1, (MMCbMEHHO),
Tekymuii KOHTPOJIb N N
(GYHKIMM OJHOW TIepeMeHHON OIIK-1.4 KOHCIIEKT (MMMCBbMEHHO),
TECTUPOBAaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paspen 7. ®yHKUMH HECKOJIBKUX
MIepEeMEHHBIX.
Pasnen 8. HTErpansHoE HCUUCIIEHUE
O — GbyHKIHN HECKO/IBKUX EPEMCHHEIX. VK-1.1, PacuerHo-Tpaduueckas
BekTopHBIi aHaJN3 U YIIEMEHTHI OIIK-1.4 pabota Ne3 (TmcEMeHHO)
TEOPHH TIOJIS
Pasnen 9. luddbepennpansHpie
YPaBHEHUS U CUCTEMBI
Pa3zHoypoBHEBbIE 3a1aun
Texymuii KOHTPOITH Paznen 7. @yHKIUMN HECKOJIBKUX VK-1.1, ig:f;g:;a}:;)é
HIEPEMEHHBIX OIIK-1.4
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIC 331241
Pasnen 8. HTErpansHoE HCUUCIIEHUE (MMCHMEHHO),
Texymuii KOHTPOTD GbyHKIHN HECKOIBKHX MEPEMEHHBIX. YK-1.1, noknaz (YCTHO),
BekTopHbIii aHaNHU3 U 3J1EMEHTHI OIIK-1.4 TECTUPOBaHUE
TEOPHH TIOJIS (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIE 3a1aun
Texyuii KOHTPOTD Paznen 9. InddepennmansHbie YK-1.1, ig:f;gl::a}:;)é
YPaBHEHHMSI U CUCTEMBI OIIK-1.4
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Paznen 6. nTerpansHOE UCYUCIIEHUE
(GYHKIMM OJHOW TIepeMeHHON
Paznen 7. @yHKIMK HECKOJIBKUX
MIePEMEHHBIX. Dxk3aMeH (cobecenoBaHue),
IIpomexxyTouHast Pasnen 8. HTErpansHoE HCUUCIIEHUE VK-1.1, 3K3aM€EH — TECTUPOBAHHE
arTecTauus (YHKINN HECKOJBKHUX TTePEMEHHBIX. OIIK-1.4 (KOMITBIOTEpHBIE
BekTopHBIN aHAIN3 U SIEMEHTEI TEXHOJIOTHH)
TEOPHH TIOJIS
Pasnen 9. InddepennmansHbie
YpaBHEHHSI U CUCTEMBI
3 cemecTp
Pasznen 10. UucioBsle u
(YHKIMOHAIBHBIE PSIIBL.
Texyumuit KOHTPOITH Paznen 11. T:eopm[ (byHKufuZ VK-1.1, PacuetHo-rpaduueckas
KOMIIIEKCHOW EPEMEHHOM. OIIK-1.4 pabota Ne 4 (cEMEHHO)
Pazpnen 12. Onepanmonnoe
HCUHCIICHUE
Pa3zHoypoBHEBbIE 3a1aun
(TMCBMEHHO),
M Pazgern 10. YucoBsie VK-1.1, noknaz (YCTHO),
Tekymuidi KOHTPOJIb
(yHKIMOHATBHBIE PSIIBI OIIK-1.4 TECTUPOBAaHUE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
PazHoypoBHEBbIE 331241
(TMCBMEHHO),
Texymii KOHTPOITH Paznen 11. T:eopm[ (byHKufuZ VK-1.1, KOHCIIEKT (MMMCBbMEHHO),
KOMIIIEKCHOU NIEPEMEHHOU OIIK-1.4 TECTUPOBAHUE
(KOMIIBIOTEpHBIE

TEXHOJIOTHH)




Pa3zHoypoBHEBbIC 331241
(MUCBMEHHO),
. Pazpnen 12. Onepanmonnoe VK-1.1, KOHCIEKT (TMChbMEHHO),
4 Tekylmuii KOHTPOJIb
HACUYHUCIIEHUE OIIK-1.4 TECTUPOBaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paznen 10. Ynucnossle
(YHKIMOHAIBHBIE PSIIBL. Ok3ameH (cobecenoBaHue),
5 IIpomexyTouHast Paznen 11. Teopus ¢pyHKUMH VK-1.1, 3K3aM€EH — TECTUPOBAHHE
arTecTauus KOMIUIEKCHOW MEPEMEHHOM. OIIK-1.4 (KOMITBIOTEpHBIE
Paznen 12. Onepannonnoe TEXHOJIOTHH)
HCUHCIICHUE
4 cemecTp
Pasnen 13. OcHOBBI JUCKPETHOM
MaTEeMaTHKH.
1 Texkymui KOHTPOIb Pasznen 14. OcHOBEI TEOpUU YK-1.1, Paguerro-rpagmaeckad
Y P e p . OIIK-1.4 pabota Ne 5 (CEMEHHO)
BEPOSATHOCTEH U MaTeMaTU4eCKOI
CTaTUCTHUKHU
Pa3zHoypoBHeBbIE 3a1aun
. MTHUCBMEHHO
5 Texymmii KOHTPOID Paznen 13. OcHOBBI TUCKPETHOMN VK-1.1, iecm OBaleé
Y P MaTeMaTHKU. OIIK-1.4 P
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIC 331241
Pasnen 14. OcHOBEI Teopun VK-1 1 (TMCBMEHHO),
3 Tekymuid KOHTPOJIb BEPOSITHOCTEN U MaTeEMaTHYECKON OIK 1 ;‘ TECTUPOBaHUE
CTATHCTHKH ’ (KOMIIBIOTEpHBIC
TEXHOJIOTHH)
Pasnen 13. OcHOBBI JUCKPETHOM
A JHCKP 3ader (cobecenoBaHue),
MaTEeMaTHKH.
IIpomexxyTouHast VK-1.1, 3a4eT — TECTUPOBAHUE
4 Paznien 14. OcHOBBI Teopuu
arTecTalys N . OIIK-1.4 (KOMIIBIOTEpHBIE
BEPOSATHOCTEH U MaTeMaTU4eCKOI
TEXHOJIOTUH)
CTaTUCTUKHU

*d)opMa MMPOBCACHUA KOHTPOJIbHO-OLCHOYHOI'O MCPOIIPUATHUSA: YCTHO, TIMCBbMCHHO, KOMIIbFOTCPHBIC
TCXHOJIOTHH.

IIporpaMmma KOHTPOJILHO-0IIEHOYHBIX MEPONIPUATHIA

3a04Has popma 00ydeHust

Kon

HanmenoBanue OOBEKT KOHTPOJIA HanmenoBanue
WHINKaTOpa
Ne | KOHTpPOJIEHO-OLIEHOYHOTO (moHsITHE/TEMa/pa3nen u T.JI. OCTIDKEHIS OIIGHOYHOTO Cpe/ICTBA
MEPONIPUSITHS HCIUIIINHBI opMa npoBeaeHus *
porp et ) KOMIIETEHIIHHA (op POBCAL )
Kype 1 ceccusi 3uMHsAs
Paznen 1. Jluneitnas anre0Opa.
Pasnen 2. BekropHas anrebpa. Pa3men
3. AHanuTHYECKasi TEOMETPHUS. KontponsHas pabora
1 TeKVILII KOHTDOID Pasgen 4. Beeaenue B MaTeMaTHUECKUHA VK-1.1, Ne 1
v P aHaJIu3. OIIK-1.4 (IUCBMEHHO),
Pasnen 5. luddhepenpansHoe KOHCIIEKT (IUCHhMEHHO)
UCYHUCIICHUE DYHKIMH OTHOU
IIepEMEHHOMN
Pazpnen 1. JIuneiinas anre6pa.
Pasnen 2. BekropHas anrebpa. Pa3men Jauer
3. AHanuTHYECKasi TEOMETPHUS.
N (cobecenoBanme), 3a4eT
[Ipomexyrounas Pasnen 4. BBeneHue B MaTeMaTHUECKUI VK-1.1,
2 — TECTUPOBaHUE
aTTecTalus aHaJIu3. OIIK-1.4
Paznen 5. InddepenmpmansHoe (komIIbOTepHEIE
) p TEXHOJIOTHH)

HcYnciIeHne QyHKINH OTHON
NIepEMEHHOMN

Kypc 1 ceccus jieTHas




Pasnen 6. UHTerpansHoe ncyUCieHue
(GYHKIMM OJHOW TIepeMEeHHON

Pazgen 7. ®yHKIIUN HECKOJIBKUX
Y KonrposnbHas paborta

MIEPEMEHHBIX.
Ne 2 (mucsMeHHO)
N Paznen 8. HTerpanbHOE UCYUCIIEHUE YK-1.1,
1 Texymuit KOHTPOIb KonrposnbHas padora
(YHKIMH HECKOJIbKHMX MEePEMEHHBIX. OIIK-1.4
. Ne 3 (muceMeHHO),
BexTopHBIi aHaTH3 U 2JIEMEHTHl TEOPHU
KOHCIIEKT (TIHCBMEHHO)
oA
Paznen 9. InddepennmansHbie
YpaBHEHHUSI U CUCTEMBI
Pasnen 6. nTerpansHoe ncyucieHue
(GyHKIHU OJTHOH TepeMeHHON
Pasnen 7. ®yHKUMH HECKOJIBKUX DK3aMeH
TIepEeMEHHBIX. (cobecenoBanue),
5 IIpomexxyTouHas Paznen 8. HTErpansHOE HCUUCTICHHE YK-1.1, SK3aMEH —
arTecTanys (YHKIMH HECKOJIBKHUX MEePEMEHHBIX. OIIK-1.4 TECTUPOBAHUE
BekTopHbIl aHaINU3 U 311EMEHTHI TEOPUU (KOMIIBIOTEpHBIE
oJIsL TEXHOJIOTUH)

Pasnen 9. luddbepennpansHbie
YPaBHCHUSA U CUCTEMbI

Kypc 2 ceccust 3umuss

Pasznen 10. UucioBsle u
(YHKIIMOHAIBHBIE PSIIBL.

1 Tekyluil KOHTPOJIb Paznen 11. Teopus ¢pyHKUMN
KOMIUIEKCHOW MEPEMEHHOM.

Paspen 12. OnepanioHHOE UCUUCIIEHUE

KonrponbHas padota
YK-1.1, Ne 4
OIIK-1.4 (TMCBMEHHO),
KOHCIIEKT (ITMCHbMEHHO )

OK3aMeH
Pasznen 10. UucioBsle u
(cobecenoBanue),
(yHKIMOHATBHBIE PSIIBL.
5 IIpomexyTounas Pasnien 11. Teopus hyncimii YK-1.1, 3K3aMEH —
aTTecTaums C P Y - OIIK-1.4 TECTUPOBaHUE
KOMIUJIEKCHOW MEPEMEHHOM.
(KOMIIBIOTEpHBIE
Pazpnen 12. OnepanionHoe UcUUCIeHre
TEXHOJIOTHH)
Kypc 2 ceccus jieTHas
Paznien 13. OcHOBBI JUCKpeTHOMH
P KonrposnbHas padborta
MaTeMaTHKH.
1 Texymuii KOHTPOJIb Paszgen 14. OcHOBEI TeOpHH YK-1.1, Ne
Y P e p . OIIK-1.4 (TMCBMEHHO),
BEPOSATHOCTEH U MaTeMaTHIEeCKOM
KOHCIIEKT (ITMCbMEHHO )
CTaTHCTHKHU
Pasnen 13. OcHOBBI JUCKPETHOM 3auer
MaTeMAaTHKH. cobecenoBaHue), 3a4€T
[Ipomesxyrounas VK-1.1, ( A ),
2 Pasnen 14. OcHoBBI Teopun — TECTUPOBaHUE
aTTecTalus N . OIIK-1.4
BEPOSATHOCTEH M MaTeMaTHIEeCKOMH (KoMITBIOTEpHBIE
CTaTUCTUKHU TEXHOJIOTHH)

*d)opMa MMPOBCACHUA KOHTPOJIbHO-OLCHOYHOI'O MCPOIIPUATHUSA: YCTHO, IMCBMCHHO, KOMIIbFOTCPHBIC
TCXHOJIOTHH.

Onucanue nokasarejei u KPUTEPUEB OCHUBAHUA KOMIIeTeHLIii
HA Pa3/IMYHBIX 3Tamnax ux (l)OpMHpOBaHI/IH, OIIMCaHHu e IIKAJI OHCHUBAHUA

KonTponp kauecTBa OCBOGHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIUH KOHTPOIIb
YCIIEBAEMOCTH M IPOMEXKYTOYHYIO aTTeCTaluuioo. TeKylmuid KOHTPOJIb YCIIEBAEMOCTH U
MIPOMEXKYTOUHAsI aTTeCTalMsl OOy4YaroUIMXCs MPOBOJSATCS B LIENSX YCTAHOBIIEHUS COOTBETCTBUS
JOCTIDKEHUH  0OydalomMXcsi TOJTanmHBIM — TpeOOBaHMAM  0O0pa30BaTENbHOW TMPOTPaMMBI K
pe3ynbTaTam o0y4deHus 1 GOpMUPOBAHUS KOMIETEHIIUHA.

Tekymuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHUJI CUCTEMATHYECKOW MPOBEPKH 3HAHMIA,
YMEHHM, HaBBIKOB OOy4aromuxcs. 3ajada TEKYIIEro KOHTPOJI — ONEPAaTHBHOE U PETYISIPHOE
ylpaBiieHHe Y4eOHOW JIeSITeIbHOCThIO OOYYalOIIMXCS Ha OCHOBE OOpaTHOW CBS3M U
KOPPEKTUPOBKHU. Pe3ynbTarsl OLlEHUBaHUSI YUUTHIBAKOTCS B BUJIE CPEIHEN OLEHKH IIPU POBEICHUH
IIPOMEKYTOUYHOM aTTECTALUU.




I[J'IH OOCHUBAHUA  PE3YJILTATOB

oOydeHus

HUCIIOJIB3YCTCA  YCTBIP exOayIpHas

mKajia:

COTJIMYHOY, «XOPOIIO», «YIAOBIECTBOPUTEITHHOY, «HEYAOBICTBOPUTEIILHO» U JIBYXOaTbHAS IIIKAJIA!
«3aYTEHOY, «HE 3aUTEHOY.
[TepeueHb OIIEHOYHBIX CPEJICTB, UCTIOIB3YEMBIX JIJISl OIIEHUBAHUS KOMIIETCHIIHA Ha

pa3IMYHBIX dTamax ux (GOPMHUPOBAHMS, & TAKKE KpPaTKash XapaKTEPUCTHUKA ITUX CPEJCTB IMPHUBEICHBI
B Ta0JIMIIE

Ne

HanmenoBanue
OILIEHOYHOT'O
cpencTBa

KpaTKa}I XapaKTEPUCTHUKA OEHOYHOI'O CPEACTBA

[IpencraBnenue
OIIGHOYHOTO Cpe/ICTBA
B ®OC

PacuerHo-
rpaduyeckas
patora (PI'P)

CpencTBo Uis TPOBEPKU YMEHHWH MPUMEHSTH [OJYYCHHBIE
3HaHUS 10 3apaHee ONPENEJIEHHON METOJUKE [JIsi peuleHus
3a/a4 WM 33JIaHUM 110 pa3aeny JUCHUIIIUHEI.

MoskeT OBITh HCHOJB30BAHO [UISI OIEHKM 3HAaHWUH, YMEHUH,
HaBBIKOB U (WJIN) ONBITA JESITEIbHOCTH 00yJarOIuXCs

Tumnooe 3anganue 1is
BBITOJTHCHHSI
pacueTHo-
rpadudeckoit paboThI

KonTponsHas
pabora (K)

CpecTBO MPOBEPKHM YMECHUN MPUMEHATH IMOJYYCHHBIC 3HAHHS
JUTS PELICHHUS 337124y ONPEICICHHOTO TUIIA [0 TEME WM Pa3ieiy.
MooxeT ObITh WCIOJIb30BAHO JUIS OLCHKUA 3HAHMNA W YMCHUM
oOyJaromuxcs

Tunosoe 3aganue mis
BBIIIOJIHCHUA
KOHTPOJBHOH paboThI

Hoxman

[Iponykr CaMOCTOSITETLHON paboThI oOyugaromerocs,
MpeCTaBIIOMUN  co0oif  MyONMYHOE  BBICTYIUIGHHE IO
IIpEICTaBICHUIO MOJIYYE€HHBIX pe3ynbTaToOB peLeHust
ONPEIEIICHHOMN Y9e0HO-TIPaKTHIECKOH, yaeOHo-
HCCIIEeI0BATENIbCKOM WIIM HAyYHOH TEMBI.

MoskeT OBITh HCHOJB30BAHO ISl OIEHKM 3HAaHWUH, YMEHUH,
HaBBIKOB U (WJIM) ONBITA AESITEIbHOCTH 00yJarOIuXCs

Tembl noKIIag0B

PazHoypoBHeBbIE
3aJa4un

Pasznuyaror 3anauu:

— PENpOIyKTUBHOTO YpPOBHSA, TO3BOJISIONINE OILIEHWBATh U
JIMarHOCTUPOBaTh 3HaHHE (aKTHYECKOro marepuana (0a3oBble
MOHATHUS, AITOPUTMbBI, (aKThl)) W  yYMEHHE MPABUILHO
HCTIONB30BaTh CIICUANBHBIE TCPMHUHBI M TIOHATHS, y3HaBaHUE
OOBEKTOB W3y4eHHS B pPaMKax ONPEAEIICHHOTO pa3zieia
JUCTIATUTHHBL,

MOXET OBITH HCIIOJIB30BAaHO ISl OLEHKM 3HAHUA W yMEHHH
00yJaromuxcs;

— PEeKOHCTPYKTHBHOTO YpPOBHS, IO3BOJISIOMIAE OICHUBATH U
JIMaTHOCTUPOBATh YMEHUSI CHHTE3UpPOBaTh, aHAJM3UPOBAThH,
0000mare (QakTUUEeCKHMH ¥ TEOPEeTHYECKUil Marepuall ¢
(GOpMYIMPOBAHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM
MIPUYHUHHO-CIIEICTBEHHBIX CBA3EH;

MOXeT OBbIThb HCHOJB30BAHO JJIsi OIEHKM 3HAHWH, YMEHUH,
HAaBBIKOB U (WJIM) OTBITA IEATEIHHOCTH 00yYaIOUTNXCS;

— TBOPYECKOTO yPOBHSA, IIO3BOJSIOIIME  OIICHWBATh U
UArHOCTHPOBATH YMEHWS, MHTETPHPOBATH 3HAHHS PA3ITHIHBIX
oOracrei, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PCHHS;
MOXXET OBITh HCHOJB30BAHO JUISI ONEHKH 3HAHWN, yMEHH,
HAaBBIKOB ¥ (WJIN) OTBITA JESITETHHOCTH 00YJIaFOITIXCS

Twumossie
pPa3HOypOBHEBBIE
3aJa4un

Koncmekr

OcoOb1if BU TEKCTa, B OCHOBE KOTOPOTO JIEKHUT AHAIUTHKO-
CHHTETHYECKast TepepaboTka HMH(GOPMAILMH IEPBOUCTOYHHUKA
(ucxomgHoro tekcra). Llenp 3TOM NeATENTPHOCTH — BBISBICHUE,
cucreMatuzauus ¥ 0000IeHne (C BO3MOXXHOH KPUTHYECKOM
OIlIeHKOI) Hambojee IEHHOW (11 KOHCHEKTHPYIOLIETO)
nHdopmanum.

MoskeT OBITh HMCHOJB30BAHO [UISI OIEHKM 3HAaHWH, YMEHUH,
HaBBIKOB M (MJIM) ONBITA ACATEIBHOCTH 00YJaIOMNXCs

TeMbl KOHCIIEKTOB

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

CucremMa  CTaHNAPTU3UPOBAHHBIX  3aJaHUH, ITO3BOJIAIOIIAS
aBTOMAaTH3UPOBATH NPOIENYpPY H3MEpEHHs YpPOBHS 3HAHUH H
YMEHHH 00y9aromerocs.

Moer OBITh HCHOJB30BAaHO Ui OLEHKH 3HAHWH, yMEHHH,
HAaBBIKOB ¥ (WJIN) OTIBITA JESITETHHOCTH 00YJIarOITIXCS

DoHT TECTOBBIX
3aJaHUN

3adeTr

CpCﬂCTBO, IMMO3BOJIIIOIIEC OLICHUTHh 3HAHWS, YMCHUSA W BJIAACHUA

Ilepeuenn




00yJaromerocs 1o TUCIHIUIHHE.
Pexomenayercss 1ysi OUEHKM 3HaHUM, YMEHUW M BIaJEHUN
HABBIKAMU 00YJarOIIUXCS

TEOPETUYECKUX
BOIIPOCOB U TUIIOBOC
HPaKTHYECKOE 3a1aHUC
K 3a4eTy

CpencTBo, MO3BOJISIONIEE OLEHUTh 3HAHUSI, YMEHUS, HABBIKOB U
(uH) ombITa AEATENBHOCTH 00YUAIOIIErocs 0 AUCIUIIIHHE.

IIepeuens
TEOPETUYECKUX
BOIPOCOB 1 THUIIOBLIC

8 | Dx3ameH . . | TpaKTHYeCKue 3aJaHus
MoskeT OBITh HCHOJIB30BAHO MJIsl OLEHKH 3HAHWH, YMEHW, 6
HaBBIKOB ¥ (WJIN) OTBITA JESITEIHHOCTH 00YJIarOIIIXCS (obpasen
9K3aMEHAIIHOHHOT O
owrera)
Cucrema aBTOMAaTH3UPOBAHHOTO KOHTPOJISA OCBOCHHS
Tect — KOMIETeHIMA (JacTH KOMIICTeHIMI) oOydJarommMmcs 1o
g | MPOMeXyTOuHas JTUCTIATUTHHE WCIIOJIb30BaHUEM nHpOpMannoHHO- | DOH TECTOBBIX
aTTecTanus B KOMMYHHUKAITHOHHBIX TEXHOJIOTHH. 3amaHAl
dbopme 3aueTa MoskeT OBITh HCHOJB30BAHO [UISI OIEHKM 3HAHWUH, YMEHUH,
HaBBIKOB U (WJIM) ONBITA JESITEIbHOCTH 00yJarOmuXCs
CuctemMa  aBTOMAaTH3MPOBAHHOIO  KOHTPONSL ~ OCBOEHHS
Tect - KOMIIETEHIIMH  (4acTH  KOMIIETEHIMH) O0Oy4arouuMcs 110
10 | mPOMeKyTOUHAs JHUCUUITHHE c UCIIOJIb30BaHHEM nHpopmannoHHo- | DOHJI TECTOBBIX

aTTecTalus B
(hopme 3x3ameHa

KOMMYHHKAITMOHHBIX TEXHOJIOTHH.
MoxeTr OBITh HCHOJB30BAaHO I OLEHKH 3HAHWH, yMEHHH,
HAaBBIKOB ¥ (WJIN) OTIBITA JESITETHHOCTH 00YJIaFOITIXCS

3aJaHuN

Kpurtepnu u mkajibl oieHUBAHUSI KOMIIETEHIUI B pe3y/ibTaTe H3yYeHUs M CIUIIIMHbI
NPH NPOBeIeHUH NIPOMEKYTOYHOM aTTecTanuu B popme 3a4era u IK3aMeHa.

IIkajbl OeHNBAHUSA YPOBHS OCBOCHHSI KOMIIETEHIIH I

IIIxane1 olileHUBaHUS

Kputepuu oneHuBaHus

YpoBeHb
OCBOEHUS
KOMIIETEHIIUH

«OTIHUYHO»

«Xopomo»

«BaYTCHO»

«YAOBIIETBOPUTEIBHO»

OO0yuatomuiics MPaBUIBHO OTBETUII Ha
TeopeTHYeckne BONIpochl. [lokasanm OTIHYHBIC
3HaHMS B paMKax y4eOHOro  Marepuana.
[TpaBUIbHO BBIMOMHMI MNPAKTHYECKUE 3aJaHUsL.
IMokazanm oOTAWYHBIE yMEHWS W  BIAACHUA
HaBbIKAMH MPUMEHEHHs MOJIYYEHHBIX 3HAHUU U
YMEHUIl IpH pelIeHud 3a7ad B paMKax y4eOHOro
Marepuana.

OTBETUII HA BCE JOMOJHUTENbHBIE BOIIPOCHI

Bricokmit

OOyuaromuiics ¢ HEOOJBIIUMH HETOYHOCTSIMU
OTBETHJI Ha TeopeTuueckue Borpochl. [lokazan
XOpOIIIUEe 3HAHUS B PaMKax y4eOHOIro marepuana.
C  HeOONBIIMMH  HETOYHOCTSAMH  BBITTOJHHI
npakThuyeckue  3aaaHus. [lokaszanm — Xopolnue
YMEHUsI ¥ BIIQJICHUS HABBIKAMH TMPUMEHCHHUS
MOJYYEHHBIX 3HAHUA W YMEHHH MPH PELICHUH
3aj1a4 B paMKax y4eOHoro marepuana. OTBeTUI Ha
OOJIBIIUHCTBO JIOTMIOJHUTEIHHBIX BOIPOCOB

BbazoBriii

OOyuJaronuiics ¢ CyIecCTBEHHBIMH HETOYHOCTSIMH
OTBETHJI Ha TeopeTuueckue Bompockl. Iloxaszan
yJIOBJIETBOPHUTEIILHBIE 3HAHUS B paMKax y4eOHOTO
MaTepuana. C CyIIECTBEHHBIMH HETOYHOCTSMU
BBIMOJIHMN ~ NIpakTHdeckue 3ajnaHus. Iloxaszan
yIOBJIETBOPUTEIbHBIE yYMEHUS U  BIAJCHUA
HaBBIKAMU IPUMEHEHMS IOJyYeHHBIX 3HaHUH U
YMEHUH U PEeIIeHUH 337124 B paMKax y4eOHOTO
Mareprana. JlomycTWi MHOTO HETOYHOCTEH INpH
OTBETE Ha JOTIOJHHUTEILHBIE BOTIPOCHI

MunuManbHBIA

«HEYOOBJICTBOPUTEIBHO»

«HEC 3a4YTCHO»

OOyuaromuiicss Ipu OTBETE Ha TEOPETUYECKHUE
BONPOCHl W TIPH  BBINOJHEHUH TPAKTHIECKUX

KoMmnerenmnuu ne
c(OpMHUPOBAHEI




3aJaHUid  MPOJAEMOHCTPHUPOBAN  HEAOCTATOYHBIN
ypoBeHb 3HaHuUMl u yMmeHuid. llpu orBerax Ha
JIOTIOJTHUTEJIbHBIE  BONPOCHl  OBUIO  JIOIYILEHO
MHO>KECTBO HENPAaBUIIbHBIX OTBETOB

Tect — IMPOMCIKYTOYHAA aTTCCTAllMA B Q)opMe 3a4€Ta.

[IIxana oneHUBaHUS

Kpurepuu oneHuBanus

GAUTCHOY Oo6yuatomuiics BepHo oTBeTHI Ha 70 % U 0OoJiee TECTOBBIX 3aJaHHUN IPU MPOXOKICHUH
TECTUPOBAHUS
OOyuaronuiicss BepHO OTBEeTHI HA 69 % M MeHee TECTOBBIX 3aJaHMi IIPH MPOXOXKACHUU
«HE 32YTEHO)
TECTUPOBAHMS
Tect — IMPOMCIKYTOYHASA aTTCCTAllMA B Q)opMe OK3aMCHa:
[IIxasia oleHUBaHUS Kpurepuu oniennBanust
OOyuaromuiicst BepHo oTBeTsl Ha 90 — 100 % TecTOBBIX 3alaHMi MPH NPOXOXKACHUN
COTITHMIHO
TECTUPOBAHMS
€XODOLIOY OOyuaronuiicst BepHo oTBeTws1 HAa 80 — 89 % TECTOBBIX 3alaHMl NPH NPOXOKACHUU
p TECTUPOBAHMS
OOyuaromuiicsi BepHo oTBeTws1 HAa 70 — 79 % TECTOBBIX 3alaHMN NPH NPOXOKACHUU
«yZIOBJIETBOPHUTEIILHO)
TECTUPOBAHMS
OOyuaronuiicsi BepHO OTBEeTWII Ha 69 % M MeHee TeCTOBBIX 3a/laHWil IPH MPOXOKACHUN

«CHEYOOBJICTBOPUTECIBHO»

TCCTUPOBAHUS

Kpurepun u mkaJjibl olleHUBaHUs Pe3y/JbTATOB 00y4eHUsI MPHU NMPOBeAeHUN

TEKYLIETr0 KOHTPOJIA YCII€BAEMOCTH

PacuerHo-rpaduueckas padota (PI'P)

IIxana oneHuBaHMs

Kputepun onieHuBaHus

OOy4aroIHiics MONHOCTRIO W TPABWILHO BhIMOMHII 3amaHue PIP. ITokaszanm oTiudHBIC
3HaHUS, YMEHUS W BIAJCHUS HAaBBIKAMHU NPUMEHEHUs WX IPHU PEUIEHUH 3a/lad B pamKax

COTIHIHO
ycBOeHHOTro YydeOHoro marepuana. PI'P odopmieHa akkypaTHO W B COOTBETCTBHH C
MPEABSBISIEMBIMU TPEOOBaHUIMHU
OO6yuatomuiicst BeImonHWI 3ananue PI'P ¢ HebonpmmmMu HeTouHOCTAME. [Tokazan xoporme
«XOpOIIO» 3HaHMS, YMEHHS M BJIAJCHUS HABBIKAMU NPUMEHEHHS HMX IIPU PEUICHHH 33734 B paMKax

ycBOeHHOTO ydeOHoro Marepuana. Ecte HemocraTku B oopmiieHnn PI'P

«YIOBJICTBOPUTEIBHOY

OOyuatomuiicss BeimoHMN 3amanue PP ¢ cymectBeHHBIMH HeTouHOCTsAMH. [lokaszan
YIIOBIICTBOPHUTENIHBIC 3HAHUS, YMEHUs W BIAJCHHS HAaBbIKAMH NPUMEHEHHS HUX MpHU
pellleHUH 33a7aY B paMKax YCBOEHHOro yueOHoro marepuaia. Kauectso opopmiieHus PI'P
HUMeeT HeJI0CTaTOYHbII ypOBEHb

«HCYIOBJIETBOPUTECIILHOY

ITpu Bemonnennn PI'P oOywarommiicst mMpojeMOHCTPUPOBA] HEJAOCTATOYHBINH YPOBEHB
3HaHUI, yMEHUH U BIaJeHHUS UMM IPU PEIICHUM 337ad B paMKaX YCBOCHHOrO y4eOHOro
MaTepuaa

KonTponbHast paborta

[IIxana oneHUBaHUS

Kputepun onieHuBaHus

«BaYTCHO»

IlonHoe packpbiTHE TEMbl, yKa3aHUE TOUYHBIX HAa3BaHUI U ONpeNelIeHUM, NpaBUIIbHAs
(dbopMyaMpOBKA TOHATHI W KAaTErOpWid, NPHUBEICHBI BCE HEOOXOAMMBIC (HOPMYJIBI,
COOTBETCTBYIOIIAsl CTATUCTUKA U T.II., BCE 3aJaHUS BBIIIOJHEHBI BEPHO (BCE 3a/1a4M PELICHbI
MPaBUIIBHO)

HenocrarouHo TOJIHOE pAacKphITHE TEMbI, OJHA-JABE HECYHICCTBCHHBIC OIIUOKH B
OTIpEJICIICHUN TOHATUH W KaTeropwid, B (GopMyiaX, CTaTUCTHYECKHUX JAaHHBIX W T. II.,
KapIWHAILHO HE MEHSIOIINE CYTh HW3JIOKECHWsS, HAJIMYWE HE3HAYUTEIHLHOTO KOJHYECTBA
rpaMMaTHYECKUX M CTHIIMCTHYECKHX ONIMOOK, OJHA-IBE HECYIIECTBEHHBIC NMOTPEITHOCTU
TIPY BBITTOJTHEHNH 33/IaHUH WM B PEIICHUSAX 3a7a4

OtBeT oTpakaeT I 00IIee HApaBICHNE N3I0KEHHS JIEKIIMOHHOTO MaTepuala, HaTudIne
Oosiee IBYX HECYIIECTBEHHBIX MM OJHOM-IBYX CYIIECTBEHHBIX OIIMOOK B OIpEACICHUH
HOHATUI W KaTeropui, GopMmyiiax, CTATUCTUYECKUX AaHHBIX M T. II.; OOJIBIIOE KOJIHMYECTBO
rpaMMaTHYeCKUX M CTHJIMCTHYECKHUX OHIMOOK, OJHA-IBE CYIIECTBEHHbIE OMIMOKHM TpHU
BBIIIOJTHEHUMY 3a/IaHUI WIK B PELICHUAX 3a/1a4

«HC 3a4YTCHO»

OO6yuaronuiics TeMOHCTPUPYET ciaboe MOHMMAaHHe MPOrpaMMHOr0 MaTepuaia. Tema He




packpsita, 0ojiee JBYX CYIIECTBEHHBIX OIIMOOK B ONMPEACIICHUH MOHATHH M KaTeropHid, B
(dhopMyax, CTATUCTUYCCKHUX JAHHBIX, P BBHIOJHCHUHU 3aJ[aHUN WIM B PEIICHUSX 3ajad,
HAJIMYKE TPAMMATHYECKUX U CTUIMCTHYCCKUX OLIHOOK H Jp.

Her orBera. He GbUIO MOMNBITKY BBIIIOJHUTH 3a1aHUE

Joxknan

IIxana oneHuBaHMs

Kputepuu onieHuBaHus

OOyyaroluiics MpPOAEMOHCTPUPOBAI: MOJHOE PACKPBITHE BONPOCA; YKAa3aHHE TOYHBIX
Ha3BaHWUU M ONpeJleNieHUH; NpaBHibHbIE (OPMYIUPOBKH TMOHSATHH W KaTeropuii;

«OTJIIMYHOY CaMOCTOSTEIILHOCTh OTBETA, YMEHHE aHAIU3UPOBATh W JIEJIaTh COOCTBEHHBIC BBIBOJBI IO
paccMaTpuBaeMoOl TeMe; HCIOJb30BAHHE JIOMOJHUTENBHON JUTEpaTyphl U HHBIX
MaTepHaoB U Jp.
OO0Oy4aroIHics TPOIEMOHCTPUPOBAIL: HEJOCTATOYHO IMOJHOE, [0 MHEHHUIO PENOIaBaTeis,
«xopoIo» PaCKpBITHE TEMBI; HECYIIECTBEHHBIC OMMOKHA B ONPEIEICHUN MOHATHH, KaTeropuid U T.IL.,

KapJMHAIPHO HE MEHSIONINX CyTh M3JI0KEHHS; HCIIOIb30BAaHHWE YycTapeBIIed y4deOHOI
JUTEPATYPhl ¥ JPYTHX HCTOYHUKOB

«YIOOBJIETBOPUTEIBHOY

OO0y4Jaroniiicss IpoIeMOHCTPUPOBAN: OTPAKEHHE JIAIIH OOIIETO HAIPABICHUS H3IIOKEHUS
JEKIIMOHHOTO MaTeprajia W MaTepraja COBPEMEHHBIX y4eOHMKOB; HATMYHE JOCTATOYHOTO
KOJINYEeCTBA HECYIISCTBEHHBIX WM OJHOW-JBYX CYIIECTBEHHBIX OIMHMOOK B OMpEICICHUH
MTOHATHH M KaTEerOpyil U T. 1.; HCIIOJIB30BAHNE yCTapeBIIel yaeOHOW TUTEepaTyphl U APYTUX
HUCTOYHUKOB; HECIIOCOOHOCTh OCBETHUTH MPOOJIEMATHKY yUeOHOM JUCIUIUIMHBI U JP.

«HCYIOBJIETBOPUTECIILHOY

OOyyaronuicsi NpoJeMOHCTPUPOBAIT OOJIBIIOE KOJUYECTBO CYIIECTBEHHBIX OLIMOOK, HE
BIIQJICHUE MAaTEpUajOM; HE BJIAJCHUE IOHATUHHO-TEPMHUHOJIOIMYECKUM aIlaparoM
JIICLUIIIMHBL; HECIOCOOHOCTh OCBETHTH NPOOJIEMATHKY y4eOHON TUCHUILIMHBI U JP.

Pa3zHoypoBHEBBIE 3a1a4

IIxana oneHuBaHMs

Kputepun oneHuBaHus

JIeMOHCTpUpYET OYEHb BBICOKHI/BHICOKHI YPOBCHb 3HAHUM, yMEHHI, HABBHIKOB B

COTJIIMYHO» COOTBETCTBUH C KpUTEPUSIMU OIleHHBaHUs. Bce TpeOoBaHUS, MpenbsBIIeMble K 3aJaHUIO,
BBIIIOJHEHBI
JleMOHCTpUpYET JJOCTaTOYHO BHICOKHI/BBIIIE CPEJHET0 YPOBEHb 3HAHUI, YMEHUI, HABBIKOB
«XOPOLLOH» B COOTBETCTBHUHM C KPUTEPHUSIMU OlleHUBaHUs. Bcee TpeboBaHums, peabsBiIseMble K 3aJaHHUIO,

BBITTOJTHCHBI

«YIOBJIETBOPUTEIBHOY

JleMOHCTpUpYeT CpeOHWH YypOBEHb 3HAHW, YMEHHWH, HABBIKOB B COOTBETCTBHUH C
KPUTEPHSIMH OLICHUBAHUA. BOJBIIMHCTBO TpeOOBaHMA, NPENBIBIIEMBIX K 3aJaHHIO,
BEITIOJTHEHEI.

JleMOHCTpUpYET HH3KHU/HUXKE CpPEJHEr0 YPOBEHb 3HAHWHA, YMCHHH, HABHIKOB B
COOTBETCTBUH C KPHUTEPHAMH OLCHUBAHUSA. MHOTHE TpeOOBaHUS, TIPEIBIBISIEMBIE K
3a[JaHHIO, HE BHITIOITHEHBI

«HCYIOBJIETBOPUTECIILHOY

JleMOHCTpUpYeT OYeHb HHU3KHH ypOBEHb 3HAHWW, YMEHHH, HABHIKOB B COOTBETCTBHHU C
KkputepusiMu oneHuBanus. He orBera. He ObLIIO MOMBITKY PELIUTH 33134y

Koncnekr

IIxana oneHuBaHMsA

Kputepuu onieHuBaHus

COTIUYHO»

KoHcnekT 1o TeMe BBINIOJTHEH B 0003HAYEHHBIN MpernojaBaTeaeM Cpok.

KoHcHeKT BBINOJIHEH 00yUarolMes 110 3a/IaHHOM TeMe B TI0JIHOM 00beMe ¢ COOJII0IeHnEM
HE00X0ANMOM HOC/IEA0BATEILHOCTH. OO0yuaromuiics pabotan HOJHOCTBIO
CaMOCTOSTENBHO; PACKPBLI TEMY HOIHOCTHIO X OTBETHII Ha BCE BOIPOCHI IIPENOJaBaTeNs 110
KOHKPETHOH TeMe KoHcliekTa. KoHcnekT o(opMIIeH akKypaTHO, B HanOoJiee ONTHMAIbHON
Juisl pUKCalMU pe3yspTaToB opme

«XOPOLIO»

KoHcnekT o Teme BhINOIHEH B 0003HaYeHHBIN TPEeroiaBaTeieM CPOK.

KoHcriekT BHIOTHEH 00yYaromuMes 1o 3aIaHHON TeMe B MTOJTHOM 00BeMe ¢ COOMoIeHHEM
HEOO0X0 MO MOCTIeIOBATEIHHOCTH. OO0yuaromuiicst paboTan MTOJTHOCTBIO
CaMOCTOSATENIFHO; PACKPBUI TEeMy HE IIOJHOCTRI0 W OTBETHJI Ha dYacTb BOIPOCOB
mperoaBaTeNsi M0 KOHKPETHOW TeMe KOHCHeKkTa. KOHCHEeKT ogopMIileH aKKypaTHO, C
HE3HAYUTEIFHBIMHU HCIIPABICHUSIMHU

«YAOBIETBOPUTEIILHO»

KOHCIIEKT 110 TeMe BBIIIOJIHEH B 0003HAYCHHBII MPErojaBaTeIeM CpoK.

KoHCIeKT BBITIOJTHEH 00yJaroIuMcs o 3aJaHHOI TeMe B He ITOJHOM 00beMe C YaCTUIHBIM
coOmoIeHeM Heo0X0oAUMON mocienoBareabHOCTH. Obydaromuiics paboTan MONHOCTBIO
CaMOCTOSTENIbHO; PAcKpbUI TeMYy HE IIOJHOCTBI0 M OTBETHJ Ha 4YacTh BOIPOCOB
npenojaBaTeisi N0 KOHKPETHO TeMe KoHcnekTa. KoHcnekT o(opMIIeH He aKKypaTHO




«HCYIOBJIETBOPUTECIILHOY

KoHCIeKT 110 TeMe He BBINIOJIHEH B 0003HaYCHHBIH NIPEroJaBaTeeM CPOK.

KoHcrekT BbINONHEH O0ydYalolIMMcs HE 10 3aJaHHOM TeMe B He IOJIHOM oObeMe 0e3
coOmoyeHns  HeoOXoauMol  mocienoBarenbHOCTH.  OOywarommiicst  paboran  He
CaMOCTOSTENIbHO; HE PACKPbUl TeMy M HE OTBETHJI Ha BONPOCHI MpENOAaBaTess o
KOHKPETHOH TeMe KoHcrnekTa. KoHcnekT opopmiieH He akKypaTHO

TecTtupoBanue — TEKyIUN KOHTPOJIb

IIxana oneHuBaHM

Kpurepuu onieHuBaHus

KOTJIUYHO»

OO6yuatonuiics BepHO oTBeTHaI Ha 90 — 100 % TecTOBBIX 3aJaHMH NPH MPOXOKICHUU
TECTUPOBaHUS

«XOpPOoLIO»

OO6yuatonuiics BepHo oTBeTHaI Ha 80 — 89 % TecToBBIX 3agaHMN NPU MPOXOXKICHUU
TECTUPOBAHMUSI

«YZOBJIETBOPUTEIILHO)

OO6yuatomnuiics BepHo oTBeTHa Ha 70 — 79 % TecTOBBIX 3aJaHMN MpPU MPOXOXKICHUU
TECTUPOBAHUS

«CHEYOOBJIETBOPUTECIBHO»

OO6yuaronuiics BepHO OTBETUI Ha 69 % M MeHee TEeCTOBBIX 3aJaHUH NMPHU MPOXOXKICHUU
TECTHPOBAHUS




3 TunoBble KOHTPOJIbHBbIE 32IaHNSI MJIU MHbIE MATEPHUAJIbI, HEOOX0AMMbIe
JJISl OLIEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpoOBaHUS KOMIIETEHIUM
B IpolLecce 0CBOeHHsI 00Pa30BaTeJIbHOM MPOrPAMMBI

3.1 TunoBble 3a1aHus AJI51 BHINOJIHEHUS] pacyeTHO-Tpaguyeckux pador

BapuanTel 3amaHuil A7 BBINOJHEHHUS pacyeTHO-rpaduyeckux padoT BBUIOKEHBI B
2JICKTPOHHOW  MH(pOpManmoHHO-o0pa3oBaTenbHOo  cpeae  3a0MKT UHpI'YIIC, poctrymHO#
oOyJaromeMycst uepe3 ero JNIHbINH KaOUHET.

Huxe npuBenenbl oOpas3ibl TUIMOBBIX 33JaHUN IS BBIMOJHEHHS pacyeTHO-TpaduyecKux
paboT 1Mo Temam, IpeayCMOTPEHHBIM padoyel MporpaMMoi TUCIUTUTHHBL.

OO0pa3zen THIIOBOTO 3aJaHUs /Il BBINOJIHEHHUS pacueTHO-Tpaduyeckoii padorsl Ne 1

3ananue 1. [TocTpouTs Ha KOMIUIEKCHOM TUIOCKOCTH M 3aIllMCcaTh B TPUTOHOMETPHUYECKOU (opme
z=r(cosg+i-sing) KOMILIEKCHOE YHCIIO 7 = -2 + 2.3
3aganue 2. BbINOIHATE IEACTBHUSI HA/l MATPULIAMHE (A — 3B)+ B2

2 3 _1 -1 0 5
A=l4 5 2 |B=|0 1 3|
-1 0 7 2 -2 4

3apnanme 3. PemmuTh cuctemMy nuHEHHBIX ypaBHeHWH Meromamu Kpamepa, ['aycca, oOparHOi
MaTpPHIIBI.

3Ix-y+z=-11,

5x+y+2z=8,

X+2y+4z=16.
3ananme 4. HaliTu KOCUHYC yria MKy BEKTOpaMU a U b

a={694}, b={4-2-9}.

3aganue 5. Hamucars oOuiee ypaBHEHHE Ax+By+C=0 HIpsMoii, mpoxomsieit yepe3 Touku M n
N . TIpeoGpasoBarh IOIYYEHHOE YPaBHEHHE M NPEICTABUTH €r0 B BHUJE YPABHEHHUS IPAMOM ¢

YIJIOBBIM KOO(QQUIMEHTOM y=kx+b ¥ YpaBHEHUs MpsAMOM B oTpe3kax Ha ocax X Y _ 4.
a b
M (-2,4),N@3,1).
3aganue 6. /lansl KoopauHaTh! UeThIpEX Touek: 4, B, C, D. Haiitu nomanp TpeyronbHuka ABC u
JUINHY €T0 BBICOTBI, ONTyIIEHHOH U3 Touku C.
A(0; 2;-1), B(0, 1,-1), C(-1; 0; 1), D(-1; 0; 2)
3amanue 7. BerauciauTh npeaess
a) Iim3X3_5X2+2. 6) im x2_5x+6
x>0 2% +5x% — x x>2 x2 12X +20
3ananmue 8. VccrenoBaTe Ha HEMPEPHIBHOCTH (PYHKIUIO, TPH HATMYMH TOYEK pa3pbiBa OMPEICIUTh
ux tumn. [Toctpouts rpaduk GyHKIUN.

X+4 npux<-,
xX*+2 npu-1<x<1,
2x npux>1.



3ananue 9. Haiiti mpon3BOIHYIO CIIOXKHON (QYHKIIUH
y =3cos *(4x%+3).
3ananue 10. Haiitu npeaensl GyHKINUNA, UCTTONB3Ysl paBuito Jlomurans
. sinx —sin6x
lim————=.
x>0 1-CosX

IIpumepHBbIe BONIPOCHI IS 3a1IUTHI pac4éTHO-rpadpuyeckoii padornr Ne 1

1. Yro Takoe koMIuiekcHOE yucio? B uém ero oTiamuus ot aedcTBUTeNnbHOro yncia? Yrto takoe
MHUMas eInHuIa?

2. 3anummTe TPUTOHOMETPUUECKYIO U MOKa3aTeNbHYI0 (OpPMBI KOMIUIEKCHOTO uncia. Kak Haiitn
MOJYJIb ¥ apryMeHT? KakoB UX reoMeTpuYeCKUi CMbICT?

3. TlpuBemute mnpUMepsl oOlEpanwii HaJ KOMIUIGKCHBIMH 4YHCIIaMHd B alreOpandecko u
TpUroHOMeTpHueckoi dopmax. 3anumute popmyny Myaspa.

4. Yro takoe marpuna? Kak ompenensroTcs IMHEHHbIE ONEepallui HajJ MaTPULIAMU U KaKOBBI UX
cBoiictBa? [IpuBenure npumepsl.

5. Uro Takoe MaTpulla U pacUIMpeHHas MaTpHlla CUCTEMBbI JIMHEHHBIX ypaBHeHMU? lIpuBenure
PUMEPBHI.

6. Uro Takoe pelnieHHe CHUCTEMbl JIMHEHHBIX YypaBHeHuiH? Kakue cucreMbl Ha3bIBarOTCS
COBMECTHBIMH, a KAKUE — HECOBMECTHBIMU?

7.  Cdopmynupyiite Teopemy Kponekepa-Karmemim.

8.  Ilpu KakoM yCIIOBUU CHCTEMA JTUHEHWHBIX YPAaBHEHUI UMEET €IUHCTBEHHOE PEIICHHE?

9. Jlns xakux cucTeM ypaBHEHHUH ucnoibiyercs Mmeroa Kpamepa? B uem oH coctout?

10. Onumwute meton [Maycca pernieHus U UCCIEeI0BaHUS CUCTEM JINHEUHBIX YPABHEHUM.

11. Yro Takoe panr Marpuibl? Kak ero MoxHO HaTH?

12. Kakas marpuiia Ha3bIBaeTcs oOpaTHOW mJisi JaHHOW MaTrpuiel? Bceerma mm cymecTByer
oOparHas Matpuna? Kak MoHO HaliTu 0OpaTHYyIO MaTpuily?

13. B ueM cOCTOUT MaTpUYHBINA CIIOCOO PEIICHUsI CUCTEM JTMHEHHBIX YpaBHEHUHN?

14. Yro Takoe Bektop? Jlimna Bektopa? Ha3oBUTE OCHOBHBIE OIEpald HaJl BEKTOPaMH.
[TpuBenuTe mpUMEpHI.

15. Jlaiite ompeneneHUs CKaJIsPHOTO, BEKTOPHOIO W CMEIIAHHOTO MPOU3BEIECHUN BEKTOPOB.
3anuiute GopMyIIbI I UX HAXOKIEHUS B KOOPAMHATHOMN (opme.

16. 3anummre GOpMyINbl Al HAXOXKACHUS TUIOMAZeH 1 00bEMOB (PUTYp C TOMOIIBIO BEKTOPOB.
[TpuBenuTe mpUMEpHI.

17. Kak MOXHO 3a7aTh NpPsIMYIO Ha IUIOCKOCTH? UTO Takoe BEKTOpP HOPMAajau M HaIpaBIISIOIINN
BEKTOP MpsMOi?

18. Kakum MokeT OBITh B3aMMHOE PACTIOIOKEHUE MPSAMBIX Ha TUIOCKOCTH? TOYKH 1 IPSIMOii?

19. Kak M0HO 3a/1aTh NPSIMYIO U INIOCKOCTh B MMPOCTPAHCTBE?

20. Kakum MokeT OBITh B3aUMHOE pACIONIOXKEHHE IUIOCKOCTe B mpoctpaHcTBe? [Ipsimoit u
mIockocTu? JIByX npsmbIxX?

21. Kak omnpenenuts paccTrostHue Mexay Toukamu? OT Touku A0 npsmor? OT TOUKH 10
IJIOCKOCTH?

22. [Taiite onpenenenue Gpynkmun. Yto Takoe o01acTs onpeaeneHus GpyHKum?

23. KakoBbI OCHOBHBIE cTIOCOOBI 3aaHus pyHKuu? [IpuBenute nmpuMepsl.

24. Chopmynupyiite ompeiesieHUs peiena MocieJOBaTeIbHOCTH U Tpe/esia () yHKITUH.

25. 3anummuTte Gpopmyiy IepBOro U BTOPOTO 3aMedaTeIbHOrO MPEIesIoB.

26. Chopmynupyiite onpeneneHus: HeMPephIBHOCTH (QYHKITMM B TOUKE U HA oTpe3ke. Kakue Toukn
HA3bIBAIOTCS TOUKAMU Pa3pbIBa GyHKIUHU?

27. Yto Takoe OJHOCTOpOHHME Ipenenbl? Beerna au oHu paBHbI?

28. ChopmynupyiiTe ompenenecHue Mpou3BogHOW. KakoB ee MEXaHMYECKHMH W TC€OMETPUUYCCKUMA
cMmbIc?

29. 3anumuTe TabIUIly TPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.



30. 3anummte QopMyIbl MPOU3BOAHBIX CYMMBI, MPOU3BENEHHUS, YAaCTHOTO MABYX (DYHKIIHM.
[IpuBenute npumMepsl.

31. 3anmmure Gopmyny nuddepeHimpoBanus cioxHoi ¢hyakuun. [IpuBenuTe mpumMepsl.

32. Chopmynupyiite npaBuiio norapudmudeckoro auddepenuupopanus. [IpuBenure mpuMepsl.
33. Chopmymupyiite onpenenenue nuddepeHimana GyHKIUH.

34. laliTe TeoMETpUYECKYI0 HHTeprperanuio nuddepennuana GyHKIuH U €€ NpHUpaIIeHus B
3aJJaHHOI TOUKE.

35. ChopmynupyiiTe onpeneiaeHus Mpou3BOIHON 1 quddepeHIrana BICIINX MOPSIKOB.

36. KakoB MexaHWYECKU CMBICT TPOU3BOJIHOM BTOPOTro mopsiaka?

37. Kak HaxomaTcsi TNPOW3BOJAHBIE NEPBOTO W BTOPOTO ToOpsAkKa s (QYHKIUH, 3aJaHHBIX
napaMeTpuuecku?

38. ChopmynupyiiTe onpenenaeHus BO3pacTaroliei u yObIBaIOIIeH Ha OTpe3Ke PYHKIIHH.

39. ChopmynupyiiTe mpaBuiia OTBICKAHUS SKCTPEMYMOB (DYHKITHH.

40. IlpuBenuTte mpumep, NMOKa3bIBAIOUIMM, 4TO oOpallleHue B HEKOTOPOM TOUYKE MPOU3BOAHON B
HYJIb HE SIBJISIETCA JOCTaTOUHBIM YCJIOBUEM HAJIUYUS B 3TON TOUKE IKCTpeMyMa (PYHKIIHH.

41. Kak HailiTi HauOoJbIIee U HAUMEHbITIee 3HaUeHus QyHkmH, quddepeHnupyeMoit Ha oTpe3ke?
Bcerna nu onu cyiecTByroT?

42. ChopmynupyiiTe onpenesaeHns BEITYKIOCTH U BOTHYTOCTH JIMHUH, TOYKH Meperuoa.

43. Kak HaxoIsATCs MHTEpBajbl BBHIMYKIOCTH U BOTHYTOCTH M TOYKH Iepernda JTUHUH, 3aaHHOU
ypaBHeHueM y=f(x)? [IpuBenute npuMepsl.

44. Yto Takoe acumnrora? Kak Haxomarcs BepTHKAIbHBIE, TOPU30HTAJIbHbIE W HAKJIOHHBIE
ACHMIITOTHI JIMHUH, 33/1aHHON ypaBHeHUeM y=f(x)? [IpuBenure mpumepsl.

45. V3noxute cxemy oOmIero ucciueaoBanus GyHKIUN U TOCTPOEHUS ee rpaduka.

OoOpa3zen TUIIOBOTO 3aaHMs 1JIA BHITIOJIHEHUS pacyeTHO-rpaguyeckoid padorbr Ne 2

3aganue 1. HaiiTu Heonpeien€HHbINA HHTETPAJl METOAOM MHTETPUPOBAHUS 110 YaCTSIM
[udv=uv—[vdu.
[(4-3x)edx.
3ananme 2. HaiiTu Heonpenen€HHbIA UHTETpall
3x° —12x° -7
J x? +2x

3ananue 3. BerauciauTe onpeaen€HHbIN HHTETpal
In2

e dx-
0

ax.

3aganue 4. BerauciuTe miomaab miockon (GUTrypsl, OrpaHUIeHHON JTMHUSMH
y=2x-x*+3,y=x>-4x+3.
3aganue 5. BeruncauTe HECOOCTBEHHBIN MHTETPAJ WIIM YCTAHOBUTH €T0 PACXOJUMOCTh

+o0

In x
.Q[de

IIpumepHBbIe BOPOCHI IS 3a1IUTHI pacuéTHO-Tpadpuueckoii padornr Ne 2

1. Yro Takoe nepBoobpaszHas? Heonpenenéuuplii nuTerpan?

2. 3anumuTe TaOIUIly HHTETPAJIOB OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

3. ChopmynupyiiTe OCHOBHBIC CBOMCTBA HEOTIPEICIIEHHOTO UHTETpaIa.

4. IlpuBenuTe npuMep 3aMEHbl NEPEMEHHON WM MOABENCHMs TNOJ 3HaK Jud¢epeHInana B
HEOIIpEIEIEHHOM UHTErpalIe.

5. 3anumure GopMyIly UHTETPUPOBAHUS IO YACTAM.

6. B uém cocTouT MeTon HeonpeaenEéHHbIX KOAPPHUIIMEHTOB U B KaKUX CIIydasiX OH MPUMEHsETCs?



7. Kakue npaBuia CyniecTBYIOT Ul HaX0XK/JICHHUsI HHTETPaJIoB CTENeHel cuHyca 1 KocuHyca?

8. Uro Takoe onpeaenénHplii uHTErpan? B 4uém ero otiinume ot HeonpeneaeHHoro?

9. 3ammumute Gopmyny Herorona-Jleitonuia. Korna ona npumennma?

10. ChopmynupyiTe OCHOBHBIE CBOWCTBA ONPEIEIEHHOTO HHTErpaa.

11. B uém 0coOeHHOCTh METO/1a 3aMEHbl IEPEMEHHOM /7151 ONPeIeIEHHOr0 HHTErpaia B OTINYNE OT
HeolpeaenEéHHOro?

12. Kak u3mensiercst GopMysia HHTETPUPOBAHUS 110 YaCTAM AJIS ONpeesIEHHOr0 HHTerpana’?

13. Uro Takoe HecoOCTBEHHBIH HMHTerpan | poma W KakoBbl IpaBuia ero HaxoxnaeHus? Kakue
HECOOCTBEHHBIE MHTErpallbl HAa3bIBAIOTCA cXxoasmmucsa? Pacxonsmumucs?

14. Uro Takoe HecoOcTBeHHBbIM mHTerpan Il poma m KakoBbl mpaBwia ero HaxoxnaeHus? Kax
OTIMYUTH HecoOCTBeHHBIN uHTerpain Il poaa ot onpenenénHoro uaTerpaia?

15. Kak BBIYHCIUTH TUIOMIA/h TUIOCKON (PUTYPHI C TOMOIIBIO OTPESIIEHHOTO HHTETpaa?

16. Kak BBIYMCIUTD JIMHY AYTH KPUBOM € MMOMOIIBIO OMPEIeIEHHOTO HHTETpasa’?

17. IlpuBenure mNpUMEpPbl NPUKIATHBIX 3a7ad, CBOSIIMXCS K BBIYMCIECHUIO OIpPENEIEHHOIO
UHTErpaa.

18. Uro Takoe KpuBOJMHEWHBIH uHTerpan | poma? Kak oH cBsizaH ¢ (QOpMYNIOH UIMHBI IyrH
KpUBOM?

19. Yro takoe kpuBoauHeiHbIN uHTerpai Il poga? KakoBel npaBuia ero HaxoxaeHus?

20. Kako# 13 KpMBOJUHEHHBIX HHTErPAJIOB 3aBUCUT OT MyTH MHTETPUPOBAHUS?

OoOpa3zen TUIIOBOTO 3aaHKs JIA BbINIOJIHEHHUS pacyeTHO-rpaduyeckoil padorsr Ne 3

3aganue 1. [TocTpouTh B MIPSAMOYTOIBHON JEKAPTOBOM crcTeMe KOOPAMHAT 00JacTh ONPEeIeHUS
(GYHKIIUH IBYX ITEPEMEHHBIX
2 2

. X+
z=arcsm7y-

3aualme 2. Haiitu YKa3aHHBIC YaCTHBIC IIPONU3BOAHLIC BHICIIUX ITOPAIKOB
3
0z
5
oyox

3ananue 3. Haiftu rpaguent ¢pynkuun U ZU(X, Y, Z) ¥ € TIPOU3BOHYIO B TOUKE p (x,:y.: z,) B

z = sin( xy ),

Hanpasyienuu Bektopa PP, .

u=e"-2z B(1-13), R(254).
3ananmue 4. Haiitu pemenne 3agaun Komm mist quddepeHnmanbHoOro ypaBHeHHS ©
Pa3IEeNAIOMUMICS TIEPEMEHHBIMU
x2y?y + 1=y, f)=2
3amanue S. Onpexenuts Tu qudQepeHnaIbHOr0 ypaBHEHHSI U HAUTH €ro o0Ilee perieHue

! X .

y =—

y

IIpumepHbIe BONPOCHI AJI51 3aIIMTHI pac4éTHO-rpaduyeckoi padorbr Ne 3

1. Jaiite onpenenenue GyHKIMU HECKOJIBKHX NepeMeHHBIX. Kak oThIcKaTh U M300pa3uTh 001acTh
orpeneneHus: GyHKINU IBYyX nepeMeHHbIX? [IpuBeanTe mpumepsi.

2. Uro Takoe yacTHOE MpupaiieHrne GyHKIIUU HECKOIbKHUX MepeMeHHbIX? YacTHas mpous3BoiHas?

3. 3anmummre Gopmyiy nosHoro quddepeHnuana GyHKIHA IBYX MePEeMEHHBIX.

4. Yrto Takoe rpagueHT GyHKIUNA?

5. Jlaiite ompeneneHue Npou3BOAHOM 1O HampapieHuto. Kak ona Haxomutcs? YUrto Takoe
HAIPAaBISIONINE KOCUHYCHI?

6. [IpuBeauTe aNropuT™M MCCIe0BaHUS (DYHKIMH JBYX MEPEMEHHBIX Ha 0€3YCIOBHBIA M YCIOBHBIN
KCTPEMYM.



7. ChopMynupyiTe OCHOBHBIE CBOICTBA KPAaTHBIX HHTETPAJIOB Ha MMPUMEPE JBOMHOIO MHTETpaa.
8. Kak BBIUMCIINTD ABOMHOIN MHTErpaj MO yKa3aHHOW 00gacTu?
9. Kak HaliTH TIomaas IUIOCKOHW (UTYphI ¢ TOMOIIBIO JABOWHOrO MHTerpana? Kakoe 3HaveHwHe
MMeeT MOPsIIOK UHTEerpupoBanus? [IpuBeauTe npuMepsl.
10. Haiite ompenenenust AuddepeHInaIbHOr0 ypaBHEHUs MEepBOrO MOpsiKa U ero oOIIero u
YaCTHOTO pellIeHus (MHTerpaa).
11. Chopmynupyiite 3amauy Komm mis nuddepeHmanbHOro ypaBHEHUS TIEPBOTO TMOPSAKA H
YKQKUTE €€ TEOMETPUUYECKHUI CMBICT.
12. Taiite omnpeneneHue auddepeHIInalbHOT0 YpaBHEHUS C Pa3AeSIONIMMUCS TepPEMEHHBIMU.
N3noxure meTon Haxox1eHUs ero oodero pemenus. [lpusenure npumepsl.
13. Jlaiite ompeneneHue OJHOPOAHOTO U GdepeHIIMaTFHOTO ypaBHEHUSI TEPBOT0 MOPAIKA.
Uznoxure MeToa HaxoxieHus ero odiiero pemenus. [IpuBenure npumep.
14. [latiTe onpenencHue THHEHHOTO AuddepeHITaTLHOTO YPaBHEHHS TIEPBOTO Mopsiaka. M3moxute
METO/1 HaX 0 IeHHs ero ol1iero pemienus. [IpuBenure npumep.
15. lafite omnpeneneHue ypaBHeHHS bepHymn. M3noxkure MeTo[ HaXOXACHHUS €ro oOIero
pemenus. [Ipusenure npumep.
16. [laiite onpeaenenne audGepeHnnaIbHOTO ypaBHEHUS B MOJTHBIX auddepeHimanax. M3moxure
METO/1 HaX 0 IeHHs ero oduiero pemenus. [IpuBenure npumep. .

n

17. U3noxure Meroxn pemeHus auddepeHuanpbHoro ypaBHeHus Buga y @ =f(x). IlpuBenute

npumMep.

18. Uznoxute meron pemenus auddepeHnnansHoro ypaBHeHus Bupa y'=f(x, y'). IIpuBenure
npuMep.

19. Uznoxure Meron pemenus auddepeHnmanbHoro ypaBHenusi Buma y'=f(y, y') IlpuBenute
npumep.

20. [laiite onpenenenue JuHeHHOro nu¢HepeHInalbHOro ypaBHEHHs N-ro nopsaka (0XHOPOIHOTO
Y HEOJTHOPOJIHOTO).

21. 3anuummre Gopmyny s OOLIEr0 pelIeHHs JMHEHHOro OoaHOpOoIHOro U (depeHInaTIbHOTO
YpaBHEHHSI BTOPOTO TIOPSJIKA C IMOCTOSIHHBIMH KOX(QHUIMEHTAMH B Cly4yae JeHCTBHTEIBHBIX
pa3IMYHbIX KOpHEH XapakTepucTuueckoro ypasHeHus. [Ipusenure npumep.

22. 3anumute (opMyny oOmero pemeHus JWHEHHOTO OJHOPOAHOTO U depeHIHAIEHOTO
YPaBHEHMsI BTOPOTO TOpPSJIKa C IMOCTOSIHHBIMU KO3 QHUIMEHTaMH B ciydae JeHCTBUTENbHBIX
PaBHBIX KOPHEH XapaKTepUCTHUECKOTo ypaBHeHUs. [IpuBeaure npumep.

23. 3anuummre QopMyny oOLIEro pemeHus JUHEHHOro OJHOPOAHOro U epeHInalIbHOro
YpaBHEHHSI BTOPOTO TOPSIIKA C MOCTOSTHHBIMH KOA((UIIMEHTaMH B CIIydae KOMITJICKCHBIX KOpHEH
XapakTepucTHueckoro ypasHeHus. [lpuBeaure npumep.

24. V3noxxuTe TMpaBWJIO HAXOXKJIEHHS YaCTHOTO peIIeHUs JUHEHHOTro nuddepeHInanIbHOro
YpaBHEHMsI BTOPOTO MOpsAKa ¢ HOCTOSHHBIMU K03 pULmeHTaMu 1 crienuaabHOM NpaBoi 4acThIo.

OoOpa3zen TUIIOBOTO 3a]aHKs 1JI1 BHINIOJIHEHUS pacyeTHO-rpaduyeckoit padorsl Ne 4

3ananume 1. Haiitu cymmy psiga

i 12
aa(n=N1(n-3)
3ananmue 2. Brinucars nepBbie MSATh YICHOB pAJia U UCCIIEA0BATH PAJT HA CXOJUMOCTh C TTOMOIIBIO
npusHaka Jlanmambepa

= 3"
=

3aganue 3. Pa3noxuth QYHKIUIO B PSiJI, TTOJIB3YSACH TAOJUYHBIMU Pa3JI0KEHUSIMHU JIEMEHTAPHBIX

byHKIHHA



IIpumepHbIe BONPOCHI 1JI1 3AIUTHI pac4éTHO-rpaduyeckoi padorsr Ne 4

1. JlaiiTe ompezneneHust CXOIALIErocs U pacxonsuerocs psaos. Mccmenyiite cxoauMocTh psija,

COCTaBJICHHOTO U3 YJIEHOB I'€OMETPUUYECKOM MPOTrpeCcCUN.

2. ChopmynupyiTe HEOOXOAUMBIN MPU3HAK CXOJIUMOCTH Psja.

3. CdopmynupyiiTe IpU3HAKU CPAaBHEHUS 3HAKOIIOJIIOKUTEIHHBIX PSIOB.

4. Cdopmynupyiite npusHak JlamamoOepa. [IpuBenure npuMep NpuMEHEHUS STOTO MPHU3HAKA.

5. Chopmynupyiite pamukaipbHbli mpu3Hak Komm. [lpuBeaute mpuMmep NpPUMEHEHUS 3TOTO

MIPU3HAKA.

6. Cdopmynupyiite uwHTerpayibHb npu3Hak Komm. [IpuBenute mpuMepsl MPUMEHEHHS] 3TOTO

MIpU3HAKA.

7. Uro Takoe abcomoTHas CXOAMMOCTh? YcnmoBHas cxomumocTs? CdopmynupyiiTe cBoicTBa

abcomoTHO cxoasamumxcs panoB. [IpuBeaute npumMepsl aOCOMIOTHO U YCIOBHO CXOISALINXCA PSIOB.

8. Codopmynupyiite npuszHak JleliOHHUIIA CXOAMMOCTH 3HAKOYEpeayroumxcs psaoB. [IpuBenure

IIpUMEpP Ha MPUMEHEHHE 3TOTr0 MPU3HAKA.

9. [Maiite ompezneneHue OOJACTH CXOAMMOCTH (PyHKIMOHANBbHOTO psina. IlpuBeaure mnpumeps

PSIOB C pa3IMYHBIMUA 00JACTSIMHU CXOJIUMOCTH.

10. Chopmynupyiite npusHak BeiiepmTpacca aOCONMIOTHON U paBHOMEPHON CXOJIMMOCTH psifa,

11. ChopMynupyiiTe OCHOBHBIC CBOHCTBAa PABHOMEPHO CXOASIIMXCS PSIOB.

12. Chopmynupyiite Teopemy AOeNs 0 CXOAUMOCTH CTEIIEHHBIX PSJIOB.

13. Kak BBIUMCIUTE paguyc CXOJUMOCTH CTEIIEHHOTO psiga?

14. IlpuBenute mpuMep TaOIMYHOTO PA3IIOKEHUS dJIEMEHTApHON (PYHKIIMU B CTENICHHOM Pl

15. ITpuBeauTe nprMep OUEHKH TOYHOCTH BBIYUCIIEHUS] CYMMbI 3HAKOUYEPEIYIOLIErocs psaa.

16. I3noxute MeTo[ MNPUOIMKEHHOTO BBIYMCIEHUS ONPECICHHBIX HMHTErPajoB C IOMOUIBIO

psanoB. [IpuBeaure npumepsl.

17. IlpuBeauTe MpUMEPHI HIEMEHTAPHBIX (PYHKIIUI KOMITJIEKCHON NepeMeHHOM. Kak BRIYUCIUTD X

3Ha4YE€HHE B 3aJJaHHOM TOuKe?

18. Chopmynupyiite ycnoBust Komm-Pumana. [IpuBeaure nmpumep mpoBepKy 3TUX YCIOBHH.

19. Kak BOCCTaHOBUTH aHAIMTHYECKYIO (YHKIHMIO IO 3aJaHHOW aercTBUTENbHOM dactu? Ilo

MHUMOM yacTu? [IpuBeauTe npumepsl.

20. [IpuBeauTe MpUMEpP BBIYUCICHUS HHTErpajia OT PYHKITMH KOMIIEKCHOU ITepEMEHHOM.

21. Yro takoe psa Jlopana? Kak pa3znoxuts ¢pyHKIHI0 B Takou psaa? Uto Takoe BeIYET?

22. KakuM YCIIOBUSAM JIOJKHA YJOBIETBOPATH (PYHKIIHS, SIBJISIFOIIASICSI OPUTHHAIOM WJIM HadaibHOU
byHkumei?

23. Yto Takoe H300pakeHHWE W KaKUM COOTHOIIEHHEM OHO CBsi3aHO C¢ opuruHamom? YUrto Takoe
npeobpazoBanue Jlamnnaca?

24. [lepeuncnuTe OCHOBHBIE CBOMCTBA OPUTHHAIOB U U300paKeHUH.

25. Kak otbickaTh u300pakenue mno opuruHany? OpurnHan mno wuzoOpaxenuto? IIpusemure
pUMephl TAOIMYHBIX COOTBETCTBUI OpUTHHAIA U H300paKEeHU.

OoOpa3zen TUIIOBOTO 3a]aHNS 1JIS BHINIOJIHEHUS pacyeTHO-rpaduyeckoi padoTsl Ne 5

3aganue 1. Hcmonp3ys KilaccM4eckoe ONpENeNeHHe BEPOATHOCTH U (HOpMYIbI
KOMOWHATOPHUKHU, HAWTHU PEIICHUE 3a/1a4H.

B ropone 8 ¢upwm, monoBuHaA M3 KOTOPBIX NBITACTCS YHTH OT HAJIOTOB. [Isl ayauTOpCKOM
NpoBepKH Hayraj BblOuparoT 4 ¢upMmel. KakoBa BepOSITHOCTB, YTO CpEIM MPOBEPSEMBIX (UPM
MIBITAIOTCS YUTH OT HAJOTOB: @) TOJBKO JBE€ GUPMBI, 0) HE MEHee JIBYX; B) Oojiee IBYX; T') XOTS ObI
OJlHA.

3apanmue 2. Mcnons3ys ¢opmyiny OJHON BEpOATHOCTH U (hopmyisl baiieca, HailTH pereHue
3a/1a4H.

Yetpipe hUpPMBI yU4aCTBYIOT B TIPOeKTe. Prck pasopenus kaxaon Gupmsl pasen 10, 12, 15, 18
% cooTBeTcTBEHHO. KakoBa BEpOSITHOCTh TOrO, YTO B pe3yjbTaTe MPOEKTa Haynady BbIOpaHHas



dbupma pazoputcs? B pesynbrare npoekrta oaHa Gpupma pa3opuiiach; KakoBa BEpPOSTHOCTb, YTO 3TO
¢dupma ¢ HaubOIBIINM PUCKOM?

3ananmue 3. Vconwssys hopmynsl bepaymnm, Jlamnaca u [lyaccona, HaliTH perieHue 3aaqm.

ToproBelif areHT B CpeHEM KOHTAKTHPYET C BOCEMbIO MOTEHIMAIBHBIMU MOKYMATENISIMHU B
neHb. V3 onbiTa eMy U3BECTHO, YTO BEPOSITHOCTH TOTO, YTO MOTEHIIMAIBHBINA MMOKYIATEIh COBEPIIUT
nokynky, paBHa 0,1. YUeMmy paBHa JiIs areHTa: a) BEpOSITHOCTD JIBYX MPOJAXX B TEUEHUE OJJHOTO JIHS;
0) BEpOATHOCTH XOTS ObI ABYX MPOAAXK B TE€YCHHE JIHA; B) BEPOSITHOCTH TOTO, YTO B TEYEHHE OJHOTO
THS He OyeT mpoaax?

3aganue 4. Vcrnonp3ys TeopeTUYECKUE CBEIEHHUS O JMCKPETHBIX CIydalHBIX BEIMYUHAX,
HalTHU pPEIICHNE 3a0a4H.

N3 10 xHHT, cpen KOTOPBIX 6 CIIPaBOYHUKOB, 0TOOpaHbI 3. COCTaBUTh 3aKOH PACIIPEICICHHS
U HAWTU YHUCIIOBBIE XapaKTEPUCTUKHU CIy4YalHOM BEJIWYMHBI X — YHCIA CIIPABOYHUKOB CPEIH
0ToOpaHHbIX KHUT. [TocTpouTh QPyHKIIMIO pacnpeiesieHus U ee rpaduxk.

3ananme 5. HenpepbiBHas ciydaifHas BenudynMHA X 3a/laHa IUIOTHOCTBIO paclpenesieHus B
OTIpENICJICHHOM HHTEepBaJie, BHe »Toro wHTepBana f(x)=0. Halith umcmo A, QyHKIHIO
pacnpenenenus F(X), maremaTmdyeckoe OXHWIAaHUE, ITUCHEPCUIO, M BEPOSITHOCTh IOMAJaHMs
CTy4aliHOH BeM4MHBI X Ha 0Tpe3okK [a; b]. [locrpouts rpaduku dyakumii F(x) u f(x).

f(x)=A(4x+5), xe[0; 3], a=1, b=2.

3ananme 6. JlaHa wmaTpula pacnpeicsieHUusT BEPOSITHOCTEHW MUCKPETHOW JABYMEPHOMH
cinyyaiinoit Benuuunsl (X,Y). Tpebyercs: a) HallTh 3aKOHBI pacipeieNieHrs COCTaBIAIOMMNX X U Y
0) BBISICHUTB, 3aBUCHUMBI OHU WX HET; B) BeuucIuTh M(X), M(Y), D(X), D(Y) u xoadpdunmert
KOPPEJSILIMYA CUCTEMBI.

X
Y 2 3 5

] 034 | 0.16 0.10
2 012 | 0.8 0.10

3amanue 7. J{ng w3ydeHUs pacrpenesieHus 3apaOOTHOM IUIAaThl paOOTHUKOB TNPEIIPHUSITHS
obcrnegoBano 50 wuenmoBek. Pesymprarel (THIC. py0.) mnpuBeneHsl B Tabmuie. IlocTpouts
CTPYNIUPOBAHHBIN s HAOMIOIeHNH, pa30MB BECh TMANa3oH Ha 7 paBHBIX HHTEepBaloB. Tpedyercs:

a) TOCTPOUTH UHTEPBAIBHOE pacIipe/ieIeHue BHIOOPKH U THCTOTPaMMy 4acTOT;

0) TNpUHSAB CepenuHbl YaCTHYHBIX WHTEPBAJIOB B KayecTBE HOBBIX BapHaHT, IMOCTPOHUTH
JMICKPETHOE pacrpeie]IeHHe U MOJIMTOH OTHOCUTEIBHBIX YacTOT;

B) HAaWTH BBHIOOPOYHYIO CPEIHIOI, BBIOOPOYHYIO JHUCIIEPCHIO, BBIOOPOYHOE CpeaHee
KBaIpaTU4eCKOe OTKIOHEHUE.
20,8 29,4 12,3 25,4 16,7 27,3 19,2 10,0 24,9 19,3
17,9 24,6 28,9 21,4 25,0 15,9 30,9 23,2 28,5 25,9
25,9159 15,1 20,527,239,322,034,219,1 11,4
40,2 31,0 36,4 33,55,323,232,1 24,7 39,2 25,1
13,8 24,6 23,1 16,7 20,0 26,4 7,8 28,1 16,8 28,7

3ananme 8. B TeueHue n 4acoB MCCIIEA0BANACh pab0OTa KACCOBBIX allapaTroB. Y CTAHOBIICHO,
YTO YHUCIIO anmnaparoB X, BBIMIEAIINX U3 CTPOs, UMEET IMIUpHUecKoe pacnpeaeneHue. [IpoBeputsb
TUIIOTE3y O paclpeneneHuu no 3akoHy IlyaccoHa reHepanbHON COBOKYIHOCTH JTOM BEJIMYMHBIL.

¥ 2
Hcnons3oBaTh KpUTCpUuun HI/IpCOHa A TpH YPOBHC 3HAYUMOCTH O PacnpeﬂeneHI/Ie CBCACHO B

TaGJ’II/IHy, rac Xi — KOJIMYCCTBO allIapaToB, BLIIICAIIUX W3 CTpPOA B TCUCHUC OJHOIO 4Haca, n, -

YacTOTa dTOr'0 COOBITHA.

x o [1 [2 [3]4]s
n, | 401|380 167 [ 46| 4

o=0,01

3ananue 9. PesynbpTaThl HaOMIOICHUN HAJl IPU3HAKaMU X W Y 3a/JaHbl B BUJC TPOEK YHCET
(X, ¥, n), rae n — yactora HaOMIOIeHU Mapel 3HaUeHUH (X, V).

TpeOyercs:

1) mocTpOUTh KOPPEISILIMOHHYIO Ta0IHILY;

2) HalTH BBIOOPOYHBINA KOA(DPHUITUEHT KOPPEIAIINH;



3) cocTaBuTh ypaBHeHHUE perpeccuu Y Ha X.

X — CTOMMOCTH aKTUBHOW YacTH TMPOM3BOACTBEHHBIX ()OHNIOB, MIH. py0., Y — BeIpaboTKa
MPOJIYKIIMM Ha OJTHOTO pabdouero, Tric. pyod. (X, VY, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1), (11;
1; 2), (11; 1,2; 2), (11; 14; 1), (11,5; 1; 1), (11,5; 1,2; 1), (11,5; 1,4; 1), (12; 1,2;2),
(12; 1,4; 2)}.

IIpumepHbIe BONPOCHI 1JI51 3AIIUTHI pac4éTHO-rpaduyeckoi padorbr Ne 5

. [lepeuncnure ocHOBHBIE (POPMYITBI KOMOMHATOPHKH.

. ChopmynupyiiTe KI1acCHIeCKOe ONpPeIeIICHNE BEPOITHOCTH COOBITHS.

. [IpuBeuTe mpuMepsl MPUMEHEHHSI TEOMETPHUYECKOT0 ONPEAETICHUS BEPOSTHOCTH.

. ChopmynupyiiTe TEOpEMBI CIIOKEHUS U YMHOKCHHS BEPOSITHOCTEH.

. Kakue coObITus Ha3pIBatoTCs He3aBUCUMBbIMU? HecoBMecTHBIMU?

. JlaiiTe onpeaeneHne MOTHON TPYIIIBI COOBITHHA.

. 3anuiute GopMyy MOJTHON BEPOSTHOCTH.

. 3armmute popmyny baiieca.

. Sanmumute hopmyny beprysm.

10. 3anummmre popmyiy Ilyaccona.

11. 3anummre nokansHy0 hopmyry Jlammaca.

12. 3anummre uHTErpasIbHYIO hopmyiy Jlammaca

13. Kak 3agaTh TUCKpETHYIO clydaliHyto Beauuuny? [IpuBeauTe npumepsl.

14. Kak 3aaTh HENpepbIBHYIO CllydaliHyto Benuuuny? [IpuBeaure npumepsl.

15. Yro Takoe ¢yHkums pacrpenenenus? Kak HaxomuTcs 3Ta GYHKIUS I JUCKPETHOW H
HETPEPHIBHON CIIy4yallHON BETUYHHBI?

16. Kak HailTu MareMaTH4YeCKO€ OXHUJAHWE U JIUCHEPCUI0 TUCKPETHOM CIy4allHOW BEIWYUHBI?
HenpepriBHOI cirydaifHOW BETUYUHBI?

17. Yro Takoe reHepaibHas COBOKYMHOCTh? Bribopka? Bapuarmonssiii psj?

18. Kak mpoucxouT rpynmupoBKa JaHHBIX ¢ UCIIOJIb3oBaHueM (hopmyibl Ctepmkecca?

19. Kak mocTpouTh SMIUPHIECKYIO () YHKIIUIO PACTIpEaSTICHUS?

20. Kak mocTpouTh MHOTOYTOJILHUK pacnpenenenus? ['ncrorpammy?

21. TlepeuncnuTe TOYEUHbIE OIEHKU MapaMeTpPOB paclpeeseHns Mo BbIOOopke. UTo Takoe
nonpaska beccens?

22. Kak oleHUTh MaTeMaTUYECKOe OXKHUIaHNE JOBEPUTEIbHBIM HHTEPBAJIOM MPH YCIOBUU OOJIBIION
BbIOOpKU? Maoii BIOOpKU?

23. Kak omeHUTh MaTeMaTU4YECKOe OXXKHUJAHUE, €CIM W3BECTHO CpelHee KBaJpaTH4ecKoe
oTkyoHeHue? Eciau HensBecTHO?

24. Kak OlIeHUTb TUCTIEPCHUIO IOBEPUTEIHHBIM HHTEPBAIIOM?

25. Yrto Takoe TouHOCTh onieHKU? HanéxHOCTh OLIeHKU?

26. UTo IpOUCXOANT C IOBEPUTEIHHBIM WHTEPBAJIOM, €CIIM YBEIUYUTHh YpOoBeHb 3HaunMocTu? Kak
Ha JIOBEPUTEJIHbHBIM MHTEPBA JJIs OLIEHKH MAaTeMaTHYEeCKOTO OKHJIAHUS BIUAET HAIMYKWE TOYHOU
uH(pOpPMaIIMU O CpeJIHEM KBaIpaTUYECKOM OTKJIOHEHUHU?

27. Uro Ttakoe cratuctuyeckas runore3a? CdopMynupyldTe OCHOBHOH NPHUHIMII TPOBEPKU
CTaTUCTUYECKUX TUTIOTE3.

28. CdopmynupyiiTe TpaBuia Il CpPaBHEHUS BBIOOPOYHOW CpelHEH C THUINOTETUYECKOU
reHepaJbHOU CpeIHE HOpMaIbHON COBOKYITHOCTH.

29. Kak ucnonb3oBats kputepuit cornacus [Iupcona? Kakyro napopmarmio o BEIOOpPKE OH MOXKET
naTe?
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3.2 TunoBble 3a1aHMsl 1JIS BHINOJHEHUS] KOHTPOJbHBIX PadoT

BapuaHThl 3amaHuil A BBIMOJIHEHHUS KOHTPOJBHBIX pabOT BBUIOKEHBI B DIIEKTPOHHOMN
uH(popManmoHHo-o0pa3oBarensHOU cpene 3a0MKT UpI'YIIC, noctymHo# oOyuaromemycs depes
€ro JIMYHBIA KaOWHET.

Hwuxe MMPUBCICHDBI 06pa31151 THUITOBBIX 3aI[aHI/H>'I AJI BBIIIOJITHCHUSA KOHTPOJIBHBIX pa60T 10
TeMaM, TPEAYCMOTPEHHBIM PadoYel MPOrpaMMOi TUCIUILTHHBI.

OO6pazel THIOBOTO BapHaHTa 3a/IaHus JJi BBIOJHEHHS] KOHTPOJIbHOU paboTsl Ne 1

3ananme 1. Jlana cucrema Tpex JUHEUHBIX YpaBHEHUMN ¢ Tpems Heu3BecTHbIMU. HaiiTu ee
pemrenue: a) mo popmynam Kpamepa; 6) meronom ["aycca.
X+2y —z=-3
2X +3y +z=-1,
X—-y-—-z=3.
3apanue 2. Haiitu marpuiy, oOpaTHyr0 K gaHHOW. [IpaBMIIBHOCTD BBIUMCICHUS OOpaTHON
MaTpHIIbl POBEPUTH, UCIIOJIb3YsS MATPUYHOE YMHOKEHUE.

6
1

— N W
—_— = N

-1

3apanue 3. J{aHbl KOOpIMHATHI BEPIIUH NMUpaMubl AjArAszA4. Halitu:
a) nuHy peopa A1Ag;
0) yron mexny pedpamu AjAr u AjAg;
B) TUIOMIAbL TpaHu AjAAj;
') YpaBHEHHUE IJIOCKOCTH, MPOXOIAIIEH Yepe3 BEPIINHY A4 MapajiIeIbHO OCHOBaHUIO A1A,Az3;
1) YpaBHEHHE BBICOTHI, ONYIICHHON W3 BEPIIUHBI A4 Ha OCHOBaHUE A A As.

A, (0;5,0), A,(2,3,—-4), A,(0,0;6), A, (~3;1,-1)

3aganue 4. /[anbpl KoopaAUHATHI BepLIUH TpeyroabHuka A, B, C. Haittu:
a) ypaBHEHHE MEJIMaHbl, TPOBEIEHHON K cTopoHe AB;
0) ypaBHEHUE U IJIMHY BBICOTHI, OMYIIEHHON U3 BEPIIHUHBI A.

A(2-1) B(2;3), C(-1;3)

3ananue 5. [IyreM napamieasHOTO NEPEHOCA CUCTEMBI KOOPJIMHAT TPUBECTH YPABHEHUE
KPUBOW K KAHOHUYECKOMY BHUY U TOCTPOUTH KPUBYIO.

X +y?—=2x-6y+6=0
3apganmue 6. Haiiti o6nactpb onpenenenust GyHKINH.

X+1+1 . 6)y:In(l+x)_

1-2x  x*~ X -3
3ananue 7. Haittu npenens! (He moib3ysach npasuioM Jlonurans).

a) y=



6) . VX+1=-2
im———

X—3 x-3

a) 5x* +3x? + x -1

||m 3 2 ’
wom IXY =3x3 —Xx? +3x
3ananmue 8. MccienoBats GyHKINIO Ha HEIPEPHIBHOCTD, HAWTH TOYKU Pa3phiBa GYHKIIMN U

YCTaHOBUTH UX xapakrep. CaenaTh CXeMaTHUECKUM YEPTEXK.

1/(x+1) npu x < -1,

X npu —-1<x<1,

1-x>  npu 1<x<2,

-3 npu x>?2

3apanue 9. Haliti IpoM3BOJHYIO y' OT 3a1aHHON (QYHKLIUM:

a) y=13¢" +2&; 0) y =sin6x-In(1+ x);
r) x = arctg 2t;
arctg’x 1.
B)y:3 9 _3|957 y=7*6t

3apanue 10. Haiit npon3BOIHYIO y  OT 3aJlaHHOM (QYHKIMH:

y =x"In3x

3apanue 11. Haiitm HamOonbimee W HauMeHbIee 3HaueHHWs GyHKOUU y= f(x) Ha
3aMKHYTOM MPOMEXYTKE [a; b |-
X+1

f(X)—ma[ 2;2]
3aganue 12. IIpoBecTy MoONHOE MccaeN0BaHrE (PYHKIMU U TOCTPOUTH €€ rpaduK.
X7+
X -1

OO6pazel TUIIOBOTO BapuaHTa 3a/1aHus I BHITOTHEHHUS KOHTPOJIBLHOU paboThl Ne 2

3ananme 1. HaliTu HeonpeieneHHbIE I/IHTeraJ'ILI

) [ty 6) [ I ;

xInx

B) [(3-5x)Inxax; N J X X++6)2( +10

3aganue 2. Haiitu onpeneneHHbIN HHTErpal
h 4x dx

{ JBx—8F —23x -8 +4

3aganmue 3. Borunciauth HecOOCTBEHHBIE MHTETPAIIBI (HIJIM YCTAHOBUTH UX PACXOTUMOCTH )

o dx
[
exIn x

3aganue 4. Pemuts 3aaun
a) HAWTH IUIOIA/Ab (PUTYPbI, OTPAHUYECHHON JINHUAMH y = x + 4 U y = X* + 4X;
x=9(t —sint);
y =9(1 —cost)

0) BBIYMCIUTD JUIMHY YaCTH IIUKIIOUIBI { 1 0<t<r.

3ananme 5. Pemuth 3a1a9y



Hana GyHKuns z = arcsin =2 . ITokasarp, 4to X%, yg =0
X+Yy 0x oy
3aganue 6. Halitn HauMeHbIlee M HanOoJIbIIee 3HaUYeHUs QYHKIUU Z = f (X, y) B 3aJJaHHOU
3aMKHYTOM 00acTH

z=x" +2xy7y2 —4x B TPCYT'OJIbHUKE, OTPAHUYCHHOM IIPSAMBIMU vy = x +1, y =0, x =3.

3apganmue 7. Haiiti skcTpeMyM QYHKIIMH ABYX ITEPEMEHHBIX.
Z=2x>+5y> +4x+20y —1.
3ananue 8. Haiitu npousBogHyto QYHKIIMM z = f(x,y) B TOYKe M B HallpaBICHUH:
a) rpaaueHTa; 0) yka3aHHOTO BEKTOpa.
z=e"+xy+y*s M(0;1); a=2i--
3aganue 9. Beruncaute ¢ mOMOIIBIO JBOMHOTO HHTETpaja IIOMaas (GUTYpHI,
OTPaHUYEHHON yKa3aHHBIMU JIMHUSAMU
X +y’=4x,y=0,y=x
3aganue 10. BoruncianTh ¢ MOMOLIBI0 TPOMHOTO UHTErpaia 00beM Tella, OrPaHUYEHHOTO
yKa3aHHBIMH ITOBEPXHOCTIMHU
X+y+z=8,x=2,y=4,x=0,y=0,z=0
3aganue 11. BoruncanTh KpUBOJIMHENHBIN MHTETPAJ IO KOOpAUHATAM
I(x2 - 2xy)dx - (y2 - 2xy)dy , Tae L — nyra kpuBoi y = x> ot ToukH (0;0) 1o Toukw (1;1).

L
3apanue 12. HalitTu BenmnuuHy 1 HampaBlieHHE HauOOJIBIIIET0 H3MEHEHUS (PYHKITUH
U(M)=U(x,y,z) B Touxe M,(X,,¥,,2,)

UM)=x’yz, M,(2,0,2)

OOpa3zern THIOBOTO BapuaHTa 33aHuUs ISl BBIIOJHEHUSI KOHTPOJIBHOM paboTsr Ne 3

3apganmue 1. Haiitn pemenne auddepeHnnanbHOro ypaBHEHHs IEPBOTO MOPSIKa
yiny+xy'=0,y(l)=e.
3aganue 2. Haiitu pemenue nuddepeHInaIbHOTO YpaBHEHHS IIEPBOTO MOPSIIKa
y' - Y=y sinx.
X

3aganue 3. Haiitu oOmee pemenne auddepeHIManbHOTO YPaBHEHHUS, OMYCKAIOIIEro
MOHIKEHUE TOopsAKa
(1 - xz)- y"-xy = 2.
3ananmue 4. Haiitu pernenune nuHeitHOTO MU hepeHInaibHOr0 ypaBHEHHSI BTOPOTO MOPSIIKa
C TIOCTOSTHHBIMH K03 puIineHTamMu

y'=5y'+6y =0, y(0)=0, y'(0)=-1.

3apanue 5. HaliTu pemenne TuHeHOTO MU depeHITMaTbHOr0 ypaBHEHHS BTOPOTO MOPSIKA
C TMIOCTOSTHHBIMHU KO3 QUITEeHTaMHU

y" =10y’ + 25y =10e*.
3aganmue 6. Pemmte cucremy audQepeHnmnaibHbIX ypaBHEHUN

ax_ -y
dt
dy:zy—zx



OOpa3zer THIOBOTO BapHaHTa 331aHuUs /ISl BBIIOJIHEHUSI KOHTPOJIBHOM paboThr Ne 4

Sana}me 1. VccnenoBaTh 4MCI0BON Psii HA CXOAUMOCTh

0 el n 0

5
6 - .
Z8n +1 );3”(2n—1)’ Z

13n+1

3ananme 2. MccinenoBats Ha aOCOIOTHYIO U YCIIOBHYIO CXOIUMOCTh 3HAKOYEPETYIOIIUHCS
pAan
i (=1)"
~3nt -1
3ananue 3. Haiitu MHTEpBaJI CXOJMMOCTH CTEIIEHHOTO psiia. MccienoBars CX0JMMOCTh
pAda Ha KOHIIAax MHTEpBaJla CXOAUMOCTH

Z(x—l

3ananue 4. Haiitu B BUJEe cTeNEeHHOTO psija penienne qudepeHInaIrHOr0 YpaBHEHHUS,
YIIOBJIETBOPSIONIEE 33JaHHBIM HaualbHBIM yCIOBUSAM. OTpaHUYUTHCS YETHIPHMS WICHAMH psa
y'=y'-5x y(0)=1
3anganmue S. PaznoxuTts B psin @ypbe 3agaHHYIO QYHKITUIO
1, —z<x£Q‘
a) f(x):{_ 2 O<x<rm’ 0) 7(x)=x + 1, x  [0; 1] HO cCHHYCaM.
3apanue 6. [IpencraButh 3a1aHHy0 QYHKIIUIO W=f(z), T1e z=x+iy, B BUJE
w=u(x,y)+iv(X,y) 1 IPOBEPUTD, SIBJISICTCS JIM OHA aHATUTHYECKOM. Ecnu fa, To HaliTH 3HaueHue ee
MIPOU3BOTHOM B TOUKE Z.
f(z)=2" +z+2-3i,z,=1-2i
3ananme 7. BeryuciauTh UHTErpal
I(1+i_22)dz, rjae L — OTpe30K IpsAMOM OT TOYKH z, = 0 JO TOUKH z, =1 + j .
L
3aganue 8. MeTooM OnepalnoHHOTO UCYUCIIEHUS PEITUTh HHTETPAIbHOE YpaBHEHNE

x(t)=3sin 2t+4j ycos 2(t — 7)dr

3aganue 9. Meroom onepaiMOHHOrO UCYMCIIEHUSI HATH YaCTHOE PELICHUE
mddepeHanbHOr0 ypaBHEHHS, YAOBIETBOPSIONIEE 33/1aHHBIM HAYaJIbHBIM YCIIOBUSIM

x'"'2x'+x =4e*,x(0)=0,x'(0)=6

3aganue 10. MeTo0M ONEpalilmOHHOTO MCUNCIIEHHSI HAWTH YaCTHOE PEIIEHUE CUCTEMBbI
maddepeHanbHBIX ypaBHEHUH, YIOBIETBOPSIONIEE 33JaHHBIM HAYaIbHBIM YCIIOBHSM

X'-2x -y =2e",
y'+3x +2y = e*,x(0) = y(0) = 0.

OO6pazel THIOBOTO BapHaHTa 3a/laHus AJis BBITIOJHEHHS] KOHTPOJIbHOU paboTsl Ne 5

3aganue 1. JlIokaxxuTe TOXKIECTBO

AN(A VU BYU(A U B)u(AU B)=A.
3ananme 2. Pemuth 331249y
Crynenrt 31aeT 55 u3 70 BompocoB mporpammbl. Kakpiid 9K3aMeHAIIMOHHBIA OMJIET COJIEPKUT TISATh
BOMpocoB. HaliTu BEposSTHOCTH TOTO, YTO CTYACHT 3HAET TPH BOIIpOca OuieTa.




3ananme 3. Pemuth 331249y
Bpocatorcs Tpu orHaKoBBIe MOHETHI. HaliTH BepOsSTHOCTH BBINIAICHUS TPEX TepPOOB.

3aganue 4. CrnyuaiiHas BennuumHa X 3aJjaHa 3aKOHOM pacmpeneneHus. TpeOyercs:
a) HAUTH (PYHKIMIO pacmpenesieHus CiaydailHoOW BeaudwHbl X; 0) MOCTpOUTh Tpaduk (yHKIHH
pacrpenenenus CiIy4aiiHOW BeTMYUHBI X; B) BBIYMCIUTh MaTeMaTUYECKOE OKUIaHNUE U TUCTIEPCHIO
CIIy4aitHOM BeTWYMHBI X.

X| -2 |-1 0 |1
P|01102]03]7?

3apanme 5. Jlana ¢yHKIUA pacnpenesceHUs HEKOTOPOW HENPEephIBHOW CIydailiHOU
BennuuHbl X. TpeOyercs: a) HaliT A; 0) mocTpouTth rpaduk QyHKIUK pacripeeeHus CIydaitHon
BEJIMUMHBI X; B) HAITH IJIOTHOCTH pacIpeieNieHHs] CIy4aliHON BEeIHUUHBI X, TOCTPOUTH €€ Tpaduk;
') BBIYUCIIUTh MAaTEMAaTUUYECKOE OKUJIAHUE U TUCTIEPCUIO CITydYalHON BETUYUHBI X.

0, x<0,
F(x)=<Ax, 0<x<],
1, x>1.

3aganue 6. HaifTu BeposATHOCTh TONajaHUs B 3aJaHHBIA HHTEpBal (0, f}) HOPMAaIbHO
pacrpesieieHHON ciay4aiiHOM BenMuMHbBI X, €CIM W3BECTHBl €€ MaTeMaTH4YecKoe OXXUIaHWE a U
CpeHee KBaJpaTHUeCKOe OTKIOHEHUE O.

a=2,p=12,a=10,0=4
3aganue 7. V13 reHepasbHON COBOKYIHOCTH, PACIpeneia€HHON MO0 HOPMAJIbHOMY 3aKOHY,
B3sTa BbIOOpKa. Haiftu: a) BeIOOpOUHYIO cpeHIOI0 X, ; 0) BEIOOpOUHOE CpeHee KBaJpaTUYecKoe
OTKJIOHEHHE C; B) C HaA&KHOCTBIO y =095 JOBEpUTENbHBIA HMHTEpBal JUISl OLEHKU

MaTEMaTUYECKOT0 OKUIaHMSI a TEHEPAIbHOM COBOKYITHOCTH MPU U3BECTHOM TUCIIEPCUH o> .

X, 10,6 15,6 20,6 25,6 30,6 35,6 40,6
n, 8 10 60 12 5 3 2

3.3 TeMbI IO0KJIA10B

Tembl HOKIIaZOB BBUIOKEHBI B JJIEKTPOHHON WH(GOPMAIMOHHO-00PAa30BaTEIBHONU cpejie
3a6MKT UpI'VIIC, nocTyrHON 00yJaromeMycst 4epe3 ero JIMYHbIN KaOUHET.
Huxe mpuBeneHsl TeMbl JOKIA/I0B, TPEAYCMOTPEHHBIE pabouei mporpaMMon TUCIUILIUHEI.

TeMbl TOKJIaHO0B:

. [IpumeHeHre KOMIUIEKCHBIX YUCEN B HayKe. MHUMBIE YuCIa.

. [Ipumenenne MaTpuil, Wik aOCTPAKTHBIE MOJIEIIH.

. BekTop po3bI BETPOB.

. [IpakTrueckue npuiIoKeHus: BEKTOPHOTO METO/IA.

. IHTepecHbIe METO/IbI PELICHUs CUCTEM HEJIMHEWHBIX YPaBHEHUM.
. UnTepecubie paxtel reomerpun JlobaueBckoro.

. UaTepecHbie (hakThl reomeTpuu Prumana.

. bpaxucroxpona. Matemaruueckoe 060CHOBaHHE.

. OMHAKOBBIC U pa3INYHBIC (UTYPHI C TOYKU 3PCHHSI TOTIOJIOTHH.
10. 3aMeuarenbHbIE KPUBBIE.

11. IIpaBusbHBIE U MOTYNPABUIIBHBIE MHOTOTPAHHUKHU.

12. KoHnueckue ceueHus: U UX IpUMEHEHUE B TEXHUKE.

13. TTapagokchl TEOPUHM MHOXKECTB.
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14. Heu€Tkas noruka B MaTeMaTHKeE.

15. Meron MaTemaTH4eCKON MHAYKILIHH.

16. Pexypcusi B MaTeMaTHKe.

17. Kpacota mareMaTuku BO (ppaKTaiax.

18. MaremaTuueckrie METO/Ibl B KOAUPOBAHUH UH(OPMALIUH.

19. ®yHKIMOHAIbHBIE 3aBUCUMOCTH B IPUPOJIE U TEXHUKE.

20. [Tepponnueckue NBYKCHUS OMIIBSIPTHOTO II1apa.

21. Pemenue 3a1a4 ¢ mapameTpamu.

22. IlpunoxxeHus: TEOPUH MPENEIOB K PEHICHUIO MPAKTUYECKUX 3aa/1ad.

23. Vcnonbp30BaHUE MPOU3BOIHON /711 HAXO0KJICHUS! HAMJTYUIIETO PEIIeHNs B IPUKJIaJIHbIX 3a]a4ax.
24. duznyecKre NpUIoKEHUs HHTErpaa.

25. Onucanne GU3NIECKUX SIBICHUH ¢ TOMOIIBIO MU (HepeHIHATBHBIX YpaBHEHHIA.
26. IlpuMeHeHue onepaoHHOTO UCYUCIICHUS K PEIIeHNI0 (PU3NUECKHX 3a/1ad.
27. llpunoxeHus: GyHKIMH TBYX U O0JIee IePEeMEHHBIX.

28. IIpumeHeHne ABOMHOTIO UHTErpara.

29. IlpuMeHeHue TEOpUH PSI0B B MHKEHEPHOU MTPaKTUKE.

30. ITpumenenue psagoB Pypbe K 1UppoBoit 00padbOTKE CUTHAJIOB.

31. MaremaTHKa Ha IaXMaTHOM JI0CKE.

32. bunoM HproToHa 1 €ro mpuaoXeHus.

33. BepossTHOCTHBIE ITapalOKCHI.

34. DieMeHThl TEOPUHU BEPOSTHOCTEH B UTPE JOMHUHO.

35. CBsA3b MEXy CTAaTUCTUYECKUMHU JAaHHBIMU M BEPOSITHOCTHIO COOBITHH.

36. CratucTUYECKUl aHAJIN3 JAHHBIX U IPOTHO3UPOBAHUE.

37. KoppensiiiuoHHbIE 3aBUCUMOCTH B TEXHHUKE.

38. CoBpeMEHHBIE OTKPBITHUS B MAaTEMATHKE.

3.4 TunoBble pa3HOYPOBHEBbIE 3a1a4N
Pa3HoypoBHEBBIE 3a7auM BBUIOKEHBI B JJIEKTPOHHOW HHGOPMAIMOHHO-00pa30BaTeIbHON
cpene 3a0KT Upl'YIIC, noctymHoM oOydaromeMycs uepe3 ero JNIHbIH KaOUHET.
Huxe nmpuBenensl o0pa3iibl pa3HOYPOBHEBBIX 3afadu MO TeMe, MPeIyCMOTPEeHHON paboueit

IIPOrpaMMON TUCLIMILIAHEI.

OO6pa3siibl pa3HOYPOBHEBBIX 3a/1a4

Hainu:
1) 4/-2+2i; 2)i; 3,
4-3i Y Y3
: 5)(a+bi)’ —(a—bi)°.
e ) (@+bi)” —(a—bi)

Crnenyrolue KOMIUIEKCHBIE YUCIIa U300pa3uTh BEKTOPaMH, OIPEIEIUTh UX MOAYJIH U apTyMEHTHI U
3amnucath B TPUTOHOMETPUUYECKOI MoKa3aTenbHoM popmax (pu —7z<@<7)

6)z=—i; 7)z=—2-+-2.
Pemnts ypaBHeHus:
8)x®-8=0; 9) x® +64 =0.

3.5 TeMbI KOHCIIEKTOB

Tembl KOHCIIEKTOB BBIJIOXKEHBI B AJIEKTPOHHONW HH(OPMAIIMOHHO-00pa30BaTEIBHON cpejie
3a6MKT UpI'VIIC, nocTymHON 00yJaromeMycst 4epe3 ero JIMYHbIN KaOUHET.

Huxe mpuBeneHbl TeMbl KOHCIIEKTOB, MPEAYCMOTPEHHBIE pabodeil mporpaMMoit
JUCITUTUIAHBI.
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TeMBI KOHCIIEKTOB:

. KommiekcHsle ynca.

. Matpuiisl 1 onpenenanTeny.

. ObpaTuMoCTh MaTpuIl.

. CucteMbl TMHENHBIX anreOpanyecKux ypaBHEHHI.

. CucTeMbl KOOpIMHAT HA MPSIMOM, IIIOCKOCTH U B ITPOCTPAHCTBE.
. [Ipon3sBeneHne BEKTOPOB.

. IIpsimast Ha mockocTy.

. Kpussle BTOporo nopsiaka.

. IImockocTe U npsiMasi B IPOCTPAHCTBE.

. [ToBepXHOCTH BTOPOrO NOPSIAKA.

. DIIeMEHTBI TeOpuu (PyHKITHIA.

. Teopus npenenos.

. HempepriBHOCTB yHKITUY.

. [lonaTHE TPOU3BOHOM.

. Muddepennman GyHkium.

. UccnenoBanue QyHKIMIA ¢ TOMOIIBIO TIPOM3BOTHOM.

. OOt a” uccneaoBaHus GyHKITUH.

. Heonmpenenénuplil uaTErpas.

. [Ipocreiimne MeToapl UHTETPUPOBAHMUS.

. MeTonbl HHTETPUPOBAHUS APOOEH U TPUTOHOMETPUIECKUX BBIPAKECHUH.
. Meroapl MHTETPUPOBAHUS HPPALMOHAIBHBIX BBIPAKEHUM.

. Onpenien€HHbIN UHTETPAIL.

. HecoOcTBeHHbIe HHTErpaTBI.

. KpuBosinHelHbIE HHTETPATIBL.

. OyHKIIMM HECKOJIBKUX MEPEMEHHBIX.

. duddepennupoanre GyHKINNA HECKOIBKIX NIEPEMEHHBIX.
. DKCTpeMyMbl QYHKIIUU IBYX TE€PEMEHHbIX.

. Kparnsle unrerpansl.

. [loBepXHOCTHBIE UHTETPATIBI.

. OCHOBHBIE TIOHATHUS TEOPUH TUPPEPEHITNATBEHBIX YPAaBHEHHIA.
. AuddepennnansHble ypaBHEHUS BBICIINX MOPSIIKOB.

. Jluneitnbie muddepeHuanbHble YpaBHEHUS C TOCTOSIHHBIMHA KO3 (PHUIIMEHTaAMH.

. Cucremsl muddepeHuanbHbIX YpaBHEHUN

. OCHOBBI BEKTOPHOI'O aHAJIW3a U TEOPUU MOJIS.

. CX0AMMOCTh 3HAKOMIOCTOSIHHBIX PSJIOB

. CX01MMOCTb 3HAKOIIEPEMEHHBIX PSIJIOB.

. OYHKIIMOHAJILHBIE PSIIIBI.

. Paner @ypee.

. OYHKIIMY KOMILIEKCHOTO MIEPEMEHHOTO.

. AuddepennurpoBanme n HHTErpUPOBAHUE KOMILIEKCHO3HAYHBIX ()YHKIIHHA.
. Paznoxxenue pynkmum B psin Jlopana.

. OCHOBBI ONEPAIIMOHHOTO UCYUCIICHHUS.

. DNEeMEHTHI TEOPUH MHOXKECTB U BBeJIeHHE B KOMOMHATOPUKY.
. BBezienue B TeOpHI0 BEPOSITHOCTEN.

. YcioBHas BEpOATHOCTb.

. [loHsiTHE TIOJTHON BEPOSTHOCTH.

. Cxema bepnyinnu.

. JIUCKpeTHbIE U HENPEPBIBHBIE CIIyYaliHbIE BETNYNHBI.

. HopmansHoe pacripeneneHue.

. OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEN.



51. JIByMepHbI€ clly4ailHbIE€ BEIUUUHBI.

52. BrepeHue B MaTEMaTHUECKYIO CTAaTUCTHKY.

53. To4yeuHbIe OLIEHKH MapaMeTPOB pacrpeaeIcHus.

54. VlnTepBanbHbIE OLIEHKH [TapaMETPOB pacIpeICICHHUS.
55. IIpoBepka CTaTUCTUYECKUX THUIIOTE3.

56. DneMeHThI KOPPESIIMOHHO-PErPECCHOHHOTO aHAIH3a.

3.6 TunoBble KOHTPOJIbHBIC 3aIaHUS 1JIfl IPOBECACHUSA TECTUPOBAHUA

@DOoH/T TECTOBBIX 3aJIaHUM MO JAUCIHUIUIMHE COJIEPKUT TECTOBBIC 3aJlaHUs, paCIpeeIICHHbIC
0 pa3jiesiaM U TeMaM, C YKa3aHUEeM MX KOJIUYECTBa U TUIIA.

Crpykrypa poHIa TECTOBBIX 3aaHuUi 10 AUCHHUIUTHHE «MaTeMaTHKa»
(ounast popma oOyuenus — 1 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccust 3UMHSSA)

XapakTepucTuka Konngectso
WHaukaTop AOCTHXKEHUS Tema o
COJICPKaTENbHOTO TECTOBBIX 3aJlaHUH,
KOMIIETEHIIUNA B cooTBeTcTBUU C PII]]
3JIEMEHTA tunsl T3
Tema 3: CucreMbl JTUHENHBIX 1-0T3
o 3HaHue
anreOpanvdecKux ypaBHEHHH. 1 -3T3
OcHoBHble OHATHA. Teopema 1-0T3
YMenue
Kponekepa — Kanennu. Meroast 1 -3T3
pelIeHNs CUCTEM ypaBHEHUI: METOJ
. . 1-0T3
T'aycca, meton Kpamepa, MaTpuuHbIit JeiicTBue 1 _3T3
METOH
1-0T
3HaHue 013
1-3T3
Tema 4. CoOcTBeHHBIE 3HAUEHUS U 1013
BEKTOPBI MaTpull. Pemnienue YMeHue 1-3T3
OJTHOPOJHBIX CHCTEM
R JeiictBue 1-0T3
1-3T3
Tema 5: JlelicTBUs HaJ BEKTOPaMU B 1-0T3
o N 3HaHue
TeOMETPUYECKON U KOOPAUHATHOU 1 -3T3
opmax. IIpoekims BeKTOpa Ha OCb. -
VK-1.1. Ananusupyer bop POCKI p YMenue 1 =013
Jn1Ha BeKTOpa U HApaBIISAIOILIKE 1 -3T3
MPOOJIEMHYIO CUTYAIHIO
KocuHycCHhl. CKasipHOE
(3amady) U BbIIETISIET €€
npousBeneHne. BekropHoe n
6a30BbIE COCTABIISIOLIHE. . 1-0T3
CMEIIaHHOE TPOU3BEICHHS JeiicTBue
PaccmarpuBaet pazinuuHbie o 1 -3T3
BEKTOPOB, CBOMCTBA, BEIYUCICHHE,
BapHUaHTHI PEIICHUS
y TPUIO0KESHUS
npobIeMHOI cuTyaruu T-013
(3amaum), pazpabaTbIBacT 3HaHue 1-3T3
ANTOPUTMBI MX PeaH3aLHH Tema 8. KpuBbie BToporo nopsijaka:
OKPY>KHOCTB, SJUTUIIC, TUTIEpOOIa, 1-0T3
YMenue
napaboina. FIx reomMmetprudeckue 1 -3T3
CBOHMCTBa M ypaBHCHHUS . 1-0T3
elicTBue
A 1-3T3
3HaHue 1-0T13
Tema 9. [lununapuyeckue u 1-3T3
KOHMYECKHE MOBEPXHOCTH. 1-0T3
IToBepxHOCTH BpalicHHUs. Ymenue 1-3T3
[ToBepxHOCTH BTOPOTO MOPSIIKA 1—0T3
elficTBHe
A 1 -3T3
Tema 12. Ilpenen 1 -0T3
3HaHue
MOCJIEIOBATENEHOCTH B (DYHKITHH, 1 -3T3
CBOICTBa NpeAeoB. 3aMedaTebHble 1-0T3
YMenue
npenenbl. ACUMITOTHI. 1 -3T3
HenpepbiBHOCTH (hyHKLIUU. . 1-0T3
pep ymxn JleiicTBue
Krnaccudukarus Todek pa3pripa. 1 -3T3




CBoiicTBa HeNIPEPHIBHBIX (DYHKIHH

Tewma 13. [IponsBonHas GpyHKIHH, ee 2-0T3
N % 3HaHue
TeOMETPUYECKUM U MEXAHUUYECKUN 2-3T3
cMmbici. [IpaBuna VMeHme 2-0T3
muddepenunpoBanus GyHKumii. 2-3T3
Tabuuia npon3BoIHBIX.
IIpon3BosHbIE BBICHINX MOPSIKOB. Tlei 2-0T3
Huddepennuan pyaximu. CMbICT U erersHe 2-3T3
cBo¥icTBa TU(PepeHITHATIOB
1-0T3
3HaHue
Tema 1. Matpunpl. Onepaniuu Haz 1 -3T3
MaTpHLIaMH, UX CBOICTBA. 1-0T3
YMenue
Onpenenureny, BbIYMCIEHUE, 1 -3T3
CBOICTBa onpenenuTencit Teitcrsue 1-0T3
1 -3T3
1-0T3
Tema 2. Obpartras matpuma. Panr 3HaHue 1 -3T3
MaTtpuubl. bazucHelil MUHOP.
1-0T3
OKBUBAJICHTHBIE IPE0OpPa30BaAHUSA Ymenue | _3T3
Mmatpuil. J[Ba crioco0a ompeneneHus 013
AHI'a MaTPULIbI 197 e a
p TPpUL| HetictBu 1 —-3T3
1-0T3
. 3HaHue
Tema 6. [Ipocreiimue 3agaun 1 —3T3
aHanmuTHYecKoi reomerpun. O0mune 1-0T3
YMeHue
HOHATHUS 00 ypaBHEHHUSIX JINHUU U 1-3T3
noBepxHocTu. [IpsimMast Ha miockocTH JleiicTsie 1-0T3
1-3T3
OIIK-1.4. 3HaeT OCHOBBI 3HaHue 1-0T13
. Tema 7. IlnockocTs U npsiMasi B 1-3T3
BBICIIIEH MaTeMaTHKH, B =013
CIOCOOEH MPEACTaBUTh TPOCTPAHCTBE. B3aMMHOC Ymenue 1-3T3
MaTeMaTHIecKoe omucanme | PactO1OKCHHC HPAMBIX 1 1 -
MPOLECCOB, HCTIONMb3YeT IUIOCKOCTEH B MPOCTPAHCTBE Teiictane 1 _ (3)11:33
HaBBIKK MaTeMaTHIECKOTO —
OIIHCAaHUSI MOJEINPYEMOTO 3Hanue 1-0T3
nporecca (o6beKTa) Tema 10. KOMHJ}eKCHHC 4yycia B 1 -3T3
PEIlEHHS HHKEHEPHBIX anredpanvIecKon, 3 VyeHme 1-0T3
3anau TPHTOHOMETPHIECKOH 1 1 -3T3
MOKa3aTeIbHON opMax.
KommekcHsle uncna B
. N 1-0T3
anredpanIecKon, JeiicTBue | —3T3
TPUTOHOMETPUUYECKON U
NoKa3aTeJabHON opMax
1-0T3
Tema 11. DnemeHTHI TEOpUU 3HaHue 1-3T3
¢ynkumii. Knaccuduxaryst 1-0T3
¢bynkmid. XapakTeprcTika YMeHnue 1313
noBesieHus GYHKIUH, TpadyKH, =013
pa3Iu4HbIe CIIOCOOBI 3a1aHUsl TMHUN HenictBue 1-3T3
Tema 14. [IpuGnuxeHHsle 1-0T3
3HaHue
BBIUUCIICHHSI C TTOMOIIBIO 1-3T3
muddepennmara. OCHOBHBIE 1-0T3
YMenue
TeopeMbl T PepeHITHaTHHOTO 1 -3T3
ucunciaenus. opmyna Teinopa.
[TprMeHeHne NPOU3BOJHBIX K |- 0T3
UCCIIEZIOBAaHMIO TTOBEACHUS (DyHKIMIL. [Heiictue | 373
HawuGonbllee ¥ HAUMEHBLIEE B
3Ha4YeHHs (QYHKIMU Ha OTpe3Ke
45-0T3

Hroro

45 -3T3




[Tonnenii komruiekT ®T3 XpaHUTCS B 2JIEKTPOHHON HHGOPMAIMOHHO-00pa30BaTeIbHON
cpene 3a0MKT MUpI'VIIC w oOywarommiics ¥WMEEeT BO3MOXHOCTh O3HAKOMHUTHCA C
JIEMOHCTPAIIMOHHBIM BapraHToM DT3.

Hwxe npuBenen oOpasenr TUMOBOTO BapuaHTa WTOTOBOTO TECTa, MNPETyCMOTPEHHOTO
paboueli mporpaMMoN TUCIUIUTHHBI

OOpa3zerl THIIOBOTO BapUaHTa UTOTOBOTO TECTa,
MPETyCMOTPEHHOTO pabodell mporpaMMOi TUCITUTUTHHBI
(ounas hopma oOyuenust — 1 cemectp, 3aouHas popma oOydeHuss — Kypc 1 ceccust 3UMHsIS)

1. Eciii TpaHCIIOHMPOBATh MATPHILY 37 , MOJIyYUTCSl MaTPULIA:
2 =3
2) 4 7
-3 7
4 2
74
1) 37
2. Onpenenurens | %1 2| ppruucnsercs mo Gpopmysie:
a21 a22

a) a,,a,,—a, a,;
0) a,, a, —a, ay;;
B) a,, ay, ta, a,;

T) @), 4y =y, .

3. Cpenu ypaBHEHHI BTOPOTO MOPsIKa yKa3aTh ypaBHEHUE IUIHIICA!

a) x2 yz
P

) 2 2

)x—2+y—2:1 (a#b)
a b

B) y2 =2px

4. YrnoBoit k03¢ dHUINEHT IPSMOH, 3aJaHHON YPaBHEHUEM x-5y—3=0PaBEH ...

a) L.
5
6) _ L.
5
B) _i;
5

r) i
3



5. Kak Ha3bIBarOTCS KOXPPHUIIMEHTHI Pa3IoKEHHUS BEKTOPA 110 KOOPIUHATHBIM BEKTOpaM B JTAHHOH
cHucTemMe KoopauHat?

a) KOOpIMHATAMH BEKTOPA;

0) cOOCTBEHHBIMH YHUCIIAMU;

B) IPOCTHIMHU KO3 PHUITUEHTAMHU.

6. Kak HailT KOOpAXHATHI BEKTOpa?

a) U3 KOOPJIMHAT €ro KOHIIA BEIYECTh KOOPAMHATHI Hauaa;
0) U3 KOOpJIMHAT €T0 Hayalla BEIYECTh KOOPAUHATHI KOHIIA;
B) U3MEPUTH JIMHEHKON Ha YepTexKe;

T') U3BJIEYb KOPEHb U3 CKAJISIPHOTO KBaJIpaTa 3TOT0 BEKTOpa.

7. IlocTaBbTE B COOTBETCTBHE MaTpuny U 3Ha4YCHUC eé ONpCACIINTCIIA

2 7

a)(—1 4); DL
(11 3)

6) ‘11 4/ 2) 155
G =)

B) 3 =27, 3)-22;
(i o

r M1 0 4)2.

8. YKaxxuTe NMpaBUIBHBIN MOPSIOK YICHOB IOCIEI0BATEILHOCTH, €CIM W3BECTHO, YTO €€ mpeen
pasen 0.

a) 1;
1,
0)9’
L
B) ¢’
1
r)_m'
-5 3

9. Onpenenurenb 4 2 PaBeH ...
a) —22;

0) 2;

B) —2;

r) 22.

10. Ecnut unci10 cTpoK MaTpUIlbl paBHO YHCITY €€ CTOJIOLOB, TO Iepe/] HaMH MaTpuIa.

11. BEKTOpPBI — 3TO BEKTOPHI, JIeXkalue Ju00 Ha OJHOW MpsMoil, 1mubo Ha
HapauIeNbHBIX MPSIMBIX.

12. 3BeCTHO ypaBHEHHE MPSAMOH y = —Lx 4+ 5. YIIOBOH KOIQPUUMEHT TNpPAMOM, KOTOpas
NEepHEHANKYIISIPHA 3aIaHHOU MPSMOM, paBeH

13. I3BeCTHO ypaBHEHHE TPAMOH y =4x+3. YTJIOBOH KOIPPHUUIUEHT MpsIMOH, KoTopas
napajuleibHa 33JaHHON IIPSIMOM, paBeH

14. BekTopHOE NMPOU3BEICHIE BEKTOpA a Ha BEKTOP b maét c.



15. KoopauHatel BeKTOpa @ =u+v +p, TAE T =

16. ®opMysbl HAXOXKICHUS PEUICHUST CHUCTEMBI

A A A
y:Z= z

17. IlpousBoaHast
Harpumep: 2x”3)

Ha3bIBaIOTCS hopMylaMu

byHKIIUA

20 —=3j,v =3i+2j,
(B OTBEeTE YKa)KMTE JIBa uyncia 63 mpoOeoB MEX1y HUMHU U CKOOOK).

a,x+a,y+a,z=>b,

a,X+ay,y+ayz=>b,’

a, x+a,y+a,z=»>b,

— 4D
¥ =% pasna

(oTBeT

p=-2i+3j),

BBCCTHU

PaBHBI

06e3 mpobenoB,

18. Halinute perieHne CUCTEMBI JIMHEWHBIX ypaBHEHHI. B OTBeTe 3amuIInTe CyMMYy HaWJIEHHBIX

3HA4YCHUI NIEPEMEHHBIX

x—y+2z=11
—2x+2y+3z=6

Jx—4y—z=-2

Crtpykrypa poHIa TECTOBBIX 3aJaHHIA 110 TUCIUTUTHHE «MareMaTHuKa»
(ounas hopma oOydeHus — 2 cemecTp, 3a0uHas (hopma oOydeHust — Kypc 1 ceccust IeTHSA)

XapakTepucTruka Konuuectso
WNunukaTop qOCTHKEHUS Tema .
COJ/IepKaTeIHLHOTO TECTOBBIX 3a/IaHUH,
KOMIIETEHIUN B cooTBeTcTBUU C PII]]
3JEMEHTa Tunsl T3
3Hanue 2-0T3
2 —3T3
Tema 19. OnpeneneHHbIN HHTETpA, 2-0T3
. YMeHue
€ro CBOMCTBA U BBIUUCIIEHUE 2 —3T3
JeiicTBue 2-0T3
2 —3T3
3Hanue 1-0T13
Tema 20. HecoOcTBeHHBIE, UX 1-3T3
CBOICTBa U BHIYHMCIICHUE Vere 1-0T3
1-3T3
Tema 22. @yHKIIMH HECKOJIBKUX 1-0T3
3HaHue
nepemeHHbIX. [Ipenen, 1-3T3
VK-1.1. Ananusupyer
HETIPEPHIBHOCTH () YHKIHH 1-0T3
IPOOJIEMHYIO CUTYaITHIO Ymenne
HECKOJILKUX MepEeMEeHHbBIX. YacTHbIE 1-3T3
(3amavy) ¥ BBIICISCT €¢
TPOM3BOIHBIC (PYHKIIMH HECKOIBKUX
0a30BBIE COCTABIISIOLIHE. M . 2-0T3
MEPEMEHHBIX, TTOJTHBIN HeiictBue
PaccmarpuBaeT pa3audHbIC 2 -3T3
nuddepeHmman
BapHaHTEI pf: [HCHHA Tema 24. O6mas cxema MoCTPOESHH 1-0T3
MpoOJIEMHOH CHTyaIIu 3Hanue
MHTErpana mo o0IacTH. 1-3T3
(3amaun), pazpabaTbiBaeT . N
ATFOPHTMBI X peatu3aiii I'eomeTprueckuii 1 MEXaHUYECKUH VMeHme 1-0T3
cmbicit. OCHOBHBIE CBOICTBa 1-3T3
3Hanue 1-0T13
Tewma 25. Beruncnenue u 1-3T3
MPUIOKEHUS KPAaTHBIX HHTETPAJIOB VMeHme 1-0T3
1-3T3
3HaHue I-0T13
Tema 27. KpuBosinHeiiHbie 1-3T3
WHTErpaJIbl Vere 1-0T3
1-3T3
3HaHue 1-0T13
Tema 28. [ToBepXHOCTHBIE 1-3T3
uHTerpassl. [Inomanb NoBepXHOCTH 1-0T3
YMenue

1-3T3




Tema 29. DneMeHTHI BEKTOPHOTO

1-0T3

ananmza. @opmyna OCTpoOrpagcKoro 3uanme 1-3T3
Tema 30. DneMeHTHI BEKTOPHOTO 3nanme 1-0T3
noyst. Popmyna Ctokca 1-3T3
Tewma 31. 3agauu, IpUBOIAIIUE K Snanme 2-0T3
nuddepeHnraTbHEIM yPaBHEHHSAM. 2-3T3
OCHOBHBIE TIOHATHS TEOPUU VMeHie 1-0T3
muddepeHnnaNbHEIX YpaBHEHUH 1-3T3
JuddepernnansHpie ypaBHEHUS . 1-0T3
MEepBOTo MOpsaKa Heiictaue 1-3T3
Tema 35. Cuctemst 3nanme 1-0T3
JudQepeHnrnaTbHbIX YpaBHEHUH 1-3T3
3uanue 1-0T13
Tema 15. ITepBooOpa3Has. 1-3T3
HeonpeneneHHslil UHTErpai v €ro VMeHe 1-0T3
cBoiicTBa. TabnuIa HHTETPaJIoB. 1-3T3
OCHOBHBIE METO/bl UHTETPUPOBAHUS TeiicTue 1-0T3
1-3T3
2-0T3
3HaHue 2373
Tema 16. UarerpupoBanue Vere 2-0T3
paIoHaIbHBIX IpoOei 2 —-3T3
. 2-0T3
HeiictBue 2373
3HaHue I-0T13
Tema 17. UaTerpupoBanue 1-3T3
TPUTOHOMETPUUYECKUX BBIPAKECHUH, Vere 1-0T3
YHUBEpCATIbHAs 1-3T3
TPUTOHOMETPHUECKas MOICTAHOBKA . 2-0T3
HetictBue 2_3T3
2-0T3
3HaHue 2313
OIIK-1.4. 3HaeT OCHOBBI Tema 18. UnterpupoBanue =013
BBICIIEN MaTEMaTHKH, HEKOTOPBIX HUPPAIOHAIBHBIX Ymenue 1-3T3
CHOCOOCH MPECTaBUTh BBIpAKEHUIH =013
MaTeMaTHYECKOe OIMCaHHe JleiicTBue 1 —3T3
MPOIIECCOB, UCTIONB3YET
HaBbIKK MaTematueckoro | 1M 21. TIpuiosenus 3HaHue 1-0T3
OITHCAHHS MOJIETHPYEMOTO WHTETPAILHOTO UCUUCIICHHUS 1-3T3
npomecca (06beKTa) AT Tema 23. DxcTpeMyMbl QYHKITUU
pEIICHNS HHKEHEPHBIX JIBYX TIEPEMEHHBIX, HCOOXOTUMBIEC H
3anau JIOCTaTOYHBIC YCIIOBHS |- 0T3
CYIIECTBOBAHHS IKCTPEMyMa. 3HaHue 1 -373
VYcnoBHbl s3kcTpeMyM. Hanmensiee
¥ HanOoJbIIee 3HAYCHUS (PYHKIUH B
3aMKHYTOH o0yacTu
Tema 26. 3aMeHa repeMeHHBIX B Snanmne 1-0T3
KPaTHBIX MHTETpajlax 1-3T3
Tema 32 TuddhepeHnmansabie Snanme 1-0T3
YpaBHEHHS BBICIINX HOPSIKOB. 1-3T3
YpaBHEeHUs, 1OMTyCKAIOIINE
MOHMKeHHUe nopsaka. Ob1as Teopust VMeHme 1-0T3
TUHEHHBIX quddepeHnnatbHbIX 1-3T3
ypaBHEHUH
Tema 33. JIuneiHbIe OTHOPOIHBIE Snanme 1-0T3
muddepeHnranbHbIe YpaBHEHNUS C 1-3T3
MOCTOSTHHBIMH KO3 QDHUIIHEHTaMHU.
JIunelinple HEOTHOPOIHBIE
1-0T3
muddepeHInaIbHbIC YPaBHEHHS N-TO | YMeHue 1 -373
TIOPSI/IKA C TIOCTOSTHHBIMH
Kod durmeHTaMu
Tema 34. CtpykTypa o01ero Snanme 1-0T3
peuienus. MeTton Bapuanuu 1-3T3




MPOM3BOJILHBIX MOCTOSHHBIX (METOX
Jlarpamxa). Metoa Heonpe e IeHHBIX
KO3 HUITUEHTOB HAXOXKIACHHS 1-0T3
YaCTHOIO PELIEHUs JIMHENHBIX YMeHue 1313
HEOTHOPOAHBIX MU DepeHITHaTBEHBIX
YPaBHEHHH CO CIIeLUaIbHON IIPABOM
Y4acThI0
Hroro 45-0T3
45 -3T3

[Tonueii komruiekT ®T3 XpaHUTCS B 2JIEKTPOHHON HWHGOPMAIMOHHO-00pa30BaTeIbHON
cpene 3a0MKT MUpI'VIIC w oOywarommiics ¥WMEEeT BO3MOXHOCTh O3HAKOMHUTHCA C
JIEMOHCTPAIIMOHHBIM BapraHToM DT3.

Hwxe npuBenen oOpasenr TUMOBOTO BapuaHTa WTOTOBOTO TECTa, MNPETyCMOTPEHHOTO
paboueli mporpaMMon TUCIMIUTHHBI

OOpa3zer THIIOBOTO BapUaHTa UTOTOBOTO TECTA,
MIPETYCMOTPEHHOTO pabodell mporpaMMOn TUCITUTUITHHBI
(ounas popma oOydeHuUst — 2 cemecTp, 3aouHas Gpopma o0ydeHust — Kypce 1 ceccus JIeTHsIs)

[ e
1. HeomnpeneneHHuslii UHTErpa l paBeH. ..
a) x*+e
x8
—+c
6) 8

—x*+c
B)

—x*+c
r)

1) 7x% + ¢

. . |cos( 7x+3 ) dx.
2. HaiiTi Heonpe/IeIEHHBIH UHTETpa *

sin (Tx+3)+c

a)
1. . .
—sin [Tx+3)+¢
o) '
1. . .
—=sin(Tx+3)+c¢
B) !
1. . .
—=sin [Tx+3)+¢
r) 3
1. .. .
—sin (Tx+3)+¢
)

3. 3HaueHue QyHKIUH FXCY)=X+Y 5 roue 252 paBHO:
a)35;
0) 4;
B) 2;
r) 3.




4. Yxa3aTh (QYHKIUIO TPEX MEPEMEHHBIX.

a) ¥ T
6) I=x"+y

o xm+dx -3
B) X

_xty¥
T) 2

x—y
=

) =

5. AuddepeHnnanbHbIM ypaBHEHUEM Ha3bIBACTCS YPaBHEHHE

a) CBSI3bIBAIOIIIEE HE3aBUCUMYIO IIEPEMEHHYIO, ICKOMYIO (DYHKIIMIO U €€ IPOU3BOIHBIE;

0) cBs3BIBAIOIEE UCKOMYIO (DYHKIIMIO C HE3aBHCUMOU MepeMeHHOM 1 Habopa U3 n OCTOSTHHBIX
WHTETPUPOBAHUS;

B) BhIpaXkarolllee 3aBUCUMOCTh CTapIIel U3 MPOU3BOIHBIX UCKOMOW (DYHKIIMU OT HE3aBHCUMOMN
nepeMeHHOM, PYHKIIUU U TPOU3BOTHBIX;

T') cBsA3bIBaoIIee AuQdepeHIInanbl He3aBUCUMOM MepeMEHHON U UCKOMOHN () yHKITUH.

6. Kakoe u3 yTBepKaCHUI 1JIs TTOPSIIKA YPAaBHCHHS Flx,y\y™) =0 BEPHO, MOPSTOK
nudepeHIMaIBHOTO YPaBHEHUS PABCH:

a) IByM;

0) ogHOMY;

B) TpeM.

7. Kaxoe 13 ypaBHEeHHU ABIsETCS OOBIKHOBEHHBIM U PepeHIInanbHbpIM ypaBHEHUEM?
'+ 2y =3
a) -
Sx—1'=10
0)
sin 3x=v
B) -

r) w4+ 2x+5=10

8. [locTaBbTe B COOTBETCTBHE 3a/IaHHBIM HHTErpal U NEPBOOOPAZHYIO

1,
2) [ cos3xdx. 1 Ssin3x + G
1
6) [ sin3xdx, 2) - EcasEx +C
EJ::
r) [ 3x2dx. 4) x3,

9. YkaxuTe NpaBUIbHYIO MOCIEI0BATEIbHOCTh BRIYUCIICHHUS ONIPEIEIEHHOTO HHTErpaa
a) HATH EPBOOOPA3HYIO;

0) MOJCTaBUTh BEPXHUH TIpPEIe;

B) TOJICTABUTH HIDKHUH TIPEJICIT;

T') BBIIOJIHUTH BBIYUTAHKE, coriiacHO Gpopmyne HeioToHa-JIeiiOHuna.

k | 8™ dx = ke™ + ¢
10. Yucno * B mHTErpasne - paBHO



Efd;x

11. Beruricauth uaTerpan * o 2

12. Ecnu OJWH M3 IIPEACIIOB HHTCTPHUPOBAHUSA PAaBCH 6eCKOHe‘-IHOCTI/I, TO Mep€a HaMHu

UHTErpaJl.

13. 3nauenne pyukmun Y =XV g rouxe '#! pasmo

14. CKONBKO CyYIIECTBYET YAaCTHBIX MPOU3BOJHBIX TIEPBOrO TMOpAAKa Yy (QYHKIHH YETBIPEX
nepeMeHHbIX? (B OTBETE YKa)XKUTE YHCIIO).

A2
15. BeruncnuTe TI0Omans (GUTYpHl, OTPAHMYEHHONW JHHHUAMH - =4-x

NpEeICTaBbTE B BUJIE IECATHYHON APOOH, OTIEIsSAS 3HAKU 3aISITOM )

g Y=x+2

. (otBer

16. CKOJNIBKO HE3aBUCHMBIX IIEPEMEHHBIX COAEPKUT (PYyHKIus Z=X TV ? (B OTBETE YKAKUTE

YHUCII0)

17. Hopsnox auddepenupmansaoro ypassenns © ~* Y pasen

18. Ilycth

D(x. v.cp.0,y.65) =0

— o0mmii nHTErpan quddepeHnaIbHOr0 YpaBHEHMS,
KoHCTaHTHI. [Topsanok sToro nuddepeHnnanIbHOro ypaBHEHHS PaBeH

. (B oTBETE YKa)KUTE YHUCIIO)

El: ﬂ::t-'_:"'

. (YyKaXXuTe 4ncio)

Crpykrypa poHIa TECTOBBIX 3aJaHMIA 110 TUCIUTUTHHE «MareMaTHKa»
(ounas hopma oOydeHust — 3 cemecTp, 3a0uHas (popma oOydeHHs — Kypc 2 cecCHsl 3UMHSIS)

XapaKkTepHucTUKa Konunuectso
WNunukaTop 1OCTHKEHUS Tema .
COJ/IepKaTeIHLHOTO TECTOBBIX 3aIaHHIA,
KOMIIETCHIUN B cooTBeTcTBUH C PII]]
3JIEMEHTA el T3
3HaHUE 2-0T3
Tema 38. @yHKIMOHANBHEIE 2-3T3
MOCJIEA0BATEIbHOCTU U PSIBL. VMeHie 2-0T3
Crenennsle paasl. IHTepBan 1 001acTh 2-3T3
CXOJIMMOCTH CTEIICHHBIX PAJIOB Tlei 2-0T3
eiicTBHE 2373
3Hanue I-0T3
Tema 39. Pspg Teitnopa u MakiopeHa. 1-3T3
| Pasnoxenne pyHKINH B CTETICHHBIC Vere 1-0T3
YK- 5 1. Amamusupyer psanel. [I[puMeHeHus: CTENEHHBIX PSIOB B 1-3T3
TIPODIIEMHYIO CHTYalHI0 MPHUOIMKEHHBIX BEIYACICHHSIX . 1-0T3
(3amavy) ¥ BBIOCISCT €¢ HetictBue 1-3T3
0a30BbIE COCTABIIAIOLIHE.

1-0T3
PaccMmarpuBaeT pa3audHbIC 3Hanue 1 -3T3
BapHUaHTHI PENICHUS Tema 40. 'apmoHHUecKuil aHaMM3. 1-0T3
poOJIEeMHOM CUTYaIIH Psanp1 @dypoe. Pagsl @ypre ai1s 4eTHBIX, Vmenne 1373
(3agaun), pazpabaTbiBaeT HEYETHBIX (HYHKIUN 1—0T3
QITOPUTMBI X peaTu3aI[iu JleiicTBHE 1_ 373
1-0T3
3Hanue 1-3T3
Tema 41. Paznoxenue 1-0T3
HeTIepHOANYeCKIX QYHKIUH B psiA YMeHue 1373
e JeiicTBue I-0T13
1-3T3
Tema 44. Beruetsl. Borunciienue 1-0T3

3Hanue
BBIYETOB OTHOCUTEIHHO MOJIOCOB 1-3T3
Pa3IUYHBIX MOPSIKOB, HEYCTPAaHUMOMN YMenue 1-0T3




0COOCHHOCTH. BrIunciieHne HHTErpaioB 1-3T3
C MOMOIIBIO BEIYETOB . 1-0T3
JleiicTBue 1-3T3
1-0T3
3Hanue 1-3T3
Tema 45. [Ipeobpazosanue Jlamnaca, ero 1-0T3
cBoiictBa. Kimacc opurunanos. Kinacc YMenue 1-3T3
N300paKeHHH ; =013
JleiicTBue 1-3T3
3HaHUE I-0T3
Tema 46. OCHOBHBIE TEOPEMBI 1-3T3
oTepaluoHHOTO HcunciaeHus. CrmocoOs 1-0T3
YMenue
BOCCTaHOBJICHUSI OPUTHHAJIOB 10 1-3T3
N300paKECHUIO Teitcrue 1-0T3
1-3T3
3Hanue I-0T3
Tewma 47. Pemenue quddhepeHmanbHbIX 1-3T3
YpaBHEHHUH U CUCTEMBI Vere 1-0T3
muddepeHInaTbHEIX YpaBHEHUIH 1-3T3
ONEPAIIMIOHHBIM METOJIOM Teitcrue 1-0T3
1-3T3
2-0T3
Tema 36. DneMeHTH (HYHKIHOHATBHOTO 3Hanue 2373
aHanu3a. YucioBble psibl, OCHOBHBIC - 013
MoHATHA. JlocTaTOYHBIE IPU3HAKU Ymenne ) 313
C);ZigMOCTH 3HAKOITOJIOKHUTEIBHBIX [ 2 0T3
p 2313
1-0T3
OIIK-1.4. 3HaeT OCHOBBI 3HaHHe 1-3T3
BBICILIEH MAaTEMATHKH, Tewma 37. 3nakouepeayronue psisl. 1-0T3
CMOCOOCH MPeICTaBUTh ITpuznak Jleitbnuna. AGconroTHAs U VYmenne 1-3T3
MAaTE€MAaTUYECKOE OIMCAHMUE | YCIOBHASI CXOAUMOCTh 1—0T3
MPOIIECCOB, UCTIOIB3YET JleiictBue 1-3T3
HaBBIKM MaTEMaTHYECKOTO
2-0T3
omnucaHus MoaeaupyemMoro | Tema 42. OyHKIIMH KOMIUIEKCHOTO 3Hanue 2_3T3
npotuecca (00beKTa) AT nepeMeHHoro. IIpeen, HempepbIBHOCT > OT3
peHIeHHsT MHKESHEPHBIX u nuddepeHnupyeMocts QyHKIUN YMenue 2_3T3
3a1a4 KOMILIEKCHOTO TIEPEMEHHOTO. Y CIIOBHS 2 _0T3
AHATUTUIHOCTH (PYHKITUH JleiicTBue 2313
1-0T3
3Hanue
1-3T3
Tema 43. HTEerpanbHble TEOPEMBI U 1-0T3
¢dopmynsr Komm. M3omupoBaHHEIE YMenne 1-3T3
0COOBIEe TOYKH U UX KIACCUPUKAIUSI
JleiicTBue I-0T3
1-3T3
Hroro 45 - 0T3
45 - 3T3

[Tonneiid kommuiekT @T3 XpaHUTCS B 3JIEKTPOHHON HH(GOPMAITMOHHO-00pa30BaTeIbHON

cpene 3a0 KT Upl'YIIC u oOyqaromuiicss UMEET BO3MOKHOCTh 03HAKOMHUTBCS C

J€EMOHCTPALIMOHHBIM BapuanToM OT3.
Hwuxe mpuBenen oOpaselr TUIIOBOTO BapUaHTa UTOTOBOT'O TECTA, MPETYCMOTPEHHOTO
paboueli mporpaMMoN TUCIMIUTHHBI




OOpa3zerl THIIOBOTO BapUaHTa UTOTOBOTO TECTa,
MIPEYCMOTPEHHOTO pabodell mporpaMMOM TUCITUTUTHHEI
(ounas hopma oOydeHust — 3 cemecTp, 3aouHas (popma oOydeHHs — Kypc 2 cecCHsl 3UMHSIS)

=1
1. PHI[ BHUIa Z— Ha3bIBACTCA
n=1

a) TaApMOHUYECKHM;
0) psnom upuxiie;
B) OMHOMHAJIBHBIM;

I') PSA0M T€OMETPUUYECKON MPOrpeCCUH.
2

2. Kakoil npu3HaKk cX0JIMMOCTH y1I00HO IPUMEHUTH JAJIs1 UCCIICIOBAHUS psia Z— ?
n=1 n'
a) MpeeIbHbINA IPU3HAK CPABHEHMUS,
0) npusHak JlaiamOepa;
B) paauKaibHbIi npusHak Komw;
') HeOOXOIUMBII MPU3HAK CXOJIUMOCTH.

an+1

a

n

3. Ecmu lim
a) 0,7
0) 1,8
B) -0,7
r)-1,8

=/, TOo uKMCIOBOM psix cxoauTcs pu | paBHOM:

4. Cpenu TaHHBIX PAIOB YKAXKHUTE CXOAAIIMECS
2 2
a) y ————
; 5n? -1

SA
0
)n1n 1

2n +1
)24 2_1

)

00

5. Pagnyc cXOMMOCTH CTENEHHOTO psiaa Zanx” paBen 3. Torma mHTEpBaN CXOAUMOCTH MMEET
n=0

BHUA...

2) (-3;3)
(1515)
B) (-3,0)

T) (0;3)
6. Oynknus y =f (X), 3aJlaHHAasl HA OTPE3KE [—3;3] ABJSETCS HEUEeTHOW. Torma pa3noxeHue 3Toi
¢yukuuu B pag Oypbe MOKET UMETh BUL. ..

a) f(x)= Zb sm’mx



7 n=1
B) f(x):a—2°+2an sin X
n=1
a > nx
f(x)=—=+) a, sin 27X b, sin——
Dix) =5+ 2 3 2 3
7. Haiiti kopuu ypaBHenus X> +6x+10=0
a) —2; —
0) 2 4
B) —3+1i; -3—1i
r) 3+1i; 3—1i

1) KOpHEH HET

8. Moy/ib KOMIUIEKCHOTO uncia 4 — 2/ paBeH

a) V2
6) /6
B) 2.5

r) 2

9. Haiizure oco6bie Toukn f(z) = ozt
(z-3)(z+2)

a) z=3;, z=-2

0) z=-3; z=-1

B)Z=2;, z=-3

r)z=-3; z=1

.

10. Cymma psipa ¢ oOIIMM 4JIEHOM On® +12n° =5 paBHa . (OTBeT 3amuuIMTE B BUJE

JECATUYHOMN TpoOH, OTACIISAS 3HAKH 3aIISTOM )

11. JIns mpuMeHeHUs MpU3HAKA CXOAUMOCTH TpeOyeTcsi HalWTU Tpenien OTHOILIEHUS

MOCJIEAYIOLIET0 YjieHa psAJia K IPEIbIIyIIEMY.
2

n
12. UccnenoBaTh Ha CXOAUMOCTH DS Z—' OtBet: psif (oTBeT 3amucaTh B BHUJC
n=1
J1arojia HacTOSIIEr0 BpEMEHU B 3 JIHIle eUHCTBEHHOM YHCIIE C MaJeHbKOM OYKBBI)
n

- (1)
13. MccnenoBaTh Ha CXOAUMOCTD PsiI Z—

~2n-1
(oTBeT 3amucaTh B BUJIE TJIarojia HaCcTOSIIEr0 BpEMEHU B 3 JIHIle €JUHCTBEHHOM YHCIIE C MaJeHbKOMN

OyKBBI)
(-1’

2 _
10N
3amycarh B BHJE IJIarojia HacTOSAIIETO BPEMEHH B 3 JHLE €AWHCTBEHHOM YHCIIE C MaJICHBKON
OYyKBBI)

no nipusHaky Jleitouuia. OTBeT: psif

14. UccnenoBaTh Ha aOCONIOTHYIO CXOJTUMOCTH PSIJT Z . OtBet: psig (oTBeT

> n3 n

15. Paguyc cX01MMOCTH CTENEHHOIO psja Z?(X + 2) paBeH . (OTBeT 3anmuUIUTE B BUJIE
n=1

JECATUYHOMN IpoOU, OTAEISASA 3HAKH 3aITOM )



16. Ecnu f(X) = x* -1, 10 K03puIMEHT a, pasnoxkeHus naHHoW ¢yHkiuu B psn Teitiopa mo

CTCIICHAM (X—1) paBCH

3amsTOM)

. (oTBeT 3amuIIUTE B BUJE JECATUYHON IPOOH, OTACNSAS 3HAKH

17. Psg Makisiopena nosnydaercst u3 psiaa Teitnopa npu X =

18. Eciu f (Z) =32% +5i, Toraa 3HauCHHE MPOU3BOIHON TOH (YHKIHU B TOUKE Z, =2—1I paBHO

. (oTBeT 3anuImKTe B anredpandeckoit hopme)

Ctpykrypa GoHIa TECTOBBIX 3aaHuil 10 AUCIHUIUTHHE «MaTeMaTHKa»
(ounast popma oOydeHus — 4 cemecTp, 3a04Hast Hopma 00yUCHHS — KypC 2 CECCHS JICTHSA)

XapakTepucTUKa Konnuectso
WNHnukaTop 1OoCTHXEHUS Tema o
COJIIEPKATEIBHOTO | TECTOBBIX 3a/IaHUM,
KOMITCTCHITUN B cootBeTcTBUU ¢ PIT]]
JJeMEHTa tunsl T3
Tewma 52. Cnyyaiinbsle BenuauHbl. Dopmbl 3nanmne 3-0T3
3aKOHa pachpeieNieHus TUCKPETHOU W 3-3T3
HENPEPBHIBHON CIIy4aiHbIX BEJTUYHH. 3-0T3
YMenue
OCHOBHBIE YUCJIOBBIE XapaKTEPUCTUKH 3-3T3
VK-1.1. Ananusupyer ciayvaiiHbix BenuuuH. Knaccuueckue
IpOOJIEMHYIO CHTYaITHIO 3aKOHBI TUCKPETHBIX ¥ HEMPEPHIBHBIX
(3amauy) ¥ BBIICISCT €e ciydaitHbIX BeqnduH. HopmanbHoe JleiicTsie 3-0T13
0a30BBIEC COCTABIAIONINE. pacnpenenenne. 3akoH OONBITNX YUCEIL. 3-3T3
PaccmartpuBaet paznuunbie | LleHTpanbHas npesenbHas Teopema.
BapUAHTHI PEIICHUS JIByMepHBbIe cy4yaiiHble BEJTHUHUHBI
IpoOIeMHO cUTyaru . 3-0T13
Tema 53. DreMeHTH MaTeEMATHIECKOH 3HaHue
(3agaun), pazpabaTbiBaeT 3-3T3
ctaTuCcTUKH. CTaTUCTUYECKHE METOBI
ANTOPUTMBI UX peaTH3aIIH
00pabOTKN IKCTIEPUMEHTATBHBIX TaHHBIX. 2 OT3
ToudeuHble U UHTEPBAIbHBIE OLIEHKU Ymenue 2 _3T3
apaMeTPOB pacIpeesieHus 10 BEIOOPKe.
CraTtucTudeckas mpoBepKa THIoTe3. 22013
DIJIEMEHTHI TEOPUH KOPPEISIUN JeiictBue 2_3T3
Tema 50. Criyuaiinbie coObITHS. Anredpa 3-0T3
. N 3HaHue
COOBITHH, KITaCCU(PUKAIUA COOBITHI B 3-3T3
TepMHUHAX TEOPUU BEPOSTHOCTEH U TEOPUU Vere 3-0T3
OIIK-1.4. 3HaeT OCHOBEI MHOXECTB. DJIEMEHTapHas TEOPUS 3-3T3
BBICLIEH MaTEMAaTHKH, BEPOSATHOCTEH M ee MaTeMaTHICCKHe
CIIOCOGEH TIPEICTABHTh OCHOBBI: pa3JIMYHBIE TIOAXOBI K
MaTeMaTHYEeCKOEe OIMUCaHue OIPCACIICHNUIO BEPOATHOCTH COOBITHS. 3_0T3
IPOLIECCOB, HCIIOb3YET TeopeMbl clIOKEHUS] 1 YMHOKEHHUS JleiicTBue 33713
HaABBIKM MATEMATUYECKOTO BepOﬂTHOCTefL YcnoBHBIE BEPOATHOCTH.
ONHUCAHUSA MOJEIUPYEMOTO (DopMyJIa MOJHOM BEPOATHOCTH. cDOpMyJ'H:-I
nporecca (00beKTa) s baiteca
pelIeHNs HHKEHEPHBIX Snanme 2-0T13
3a7a4 Tema 51. ITocnenoBaTeIbHOCTD 2-3T3
HE3aBUCHUMBIX UCIBITaHUHN bepHysu. 2-0T3
YMeHue
®opmyna beprymnu. Ilpenensusie TeopeMsl 2-3T3
B cxeMe bepnymm . 2 -0T3
JleiicTBue 2373
Hroro 30-0T3
30 -3T3

[Tonubrit kommuektT @T3 XxpaHUTCS B 3JEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHOMN

cpene 3a0KT Upl'YIIC u oOyqaromuiicss UMEET BO3MOKHOCTh 03HAKOMHUTBCS C

JIEMOHCTpPAIIMOHHBIM BapuanTom OT3.




Huxe npuBenen oOpaselr THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO
paboueii mporpaMMOi AUCITUTIINHBI

OG6pa3zelr TUIIOBOTO BapuaHTa UTOTOBOT'O TECTA,
NPEYCMOTPEHHOTO pabouei MporpaMMOi TUCIUILTUHBI
(ounast popma oOyueHus — 4 cemecTp, 3a09Hast Hopma 00YICHUS — KypC 2 CECCHS JICTHSS)

1. IMonGpaceiBaeTcst UrpayibHBIN KyOuk. O003HAYMM COOBITHS: A — «BBITIaZICHHE 6 OYKOB», B —
«BbIMasieHue 4 o4koB», D — «BbINajieHue 2 04koBy», C — «BBINAJICHUE YETHOTO YKCIA OYKOBY.
Toraa coObrtue C paBHO

a) C=4-B-D,

6) C=A4+B;

g) C=A4+B+D,

r) C=4-B+D

2. BGPOHTHOCTB CO6BITI/I$I IMPUHUMACT J'IIO60€ 3HAYCHHC U3 ITPOMECIKYTKaA:
a) (-1; 1);
6) (0; 1);
B) (i)
r) (0:);
I[) [05 1].

3. YkazaTh BepHOE YTBEpKICHHE. BEepOSITHOCTE HEBO3MOKHOTO COOBITHSI:
a) OOJIbIIIE HYJIS M MEHBIIIE €IUHUIIBL;
0) paBHa HYIIIO.

4. 3agaua «B marasus Bouuio 5 nokymnareneil. HaliTu BeposTHOCTH TOTo, 4yTO 4 U3 HUX COBepuIaT
MOKYTIKH, €CJIM BEPOSITHOCTh COBEPILUTH MOKYIKY AJs KaXa0ro u3 Hux pasBHa 0,7» pemraercs c
UCTIOJIb30BaHUEM:

a) TEOPEMBI CIIO’KEHUSI BEPOATHOCTEH COBMECTHBIX COOBITHIA;

0) bopmyiel beprymm;

B) (hOpPMYJIBbI MIOJTHOM BEPOSTHOCTH;

r) hopmyisl baiteca;

1) KJIACCUYECKOTO OMPE/IEICHUS BEPOSITHOCTH.

5. U3 6ykB cinoBa «3AJIAYA» Hayraa BeiOupaeTcs ojgHa OykBa. CoObiTHE — «BbIOpaHa OykBa K»
SIBIISICTCS

a) CIIy4ailHbIM;

0) 10CTOBEPHBIM;

B) HEBO3MOXKHBIM,;

I') IPOTHUBOIOJIOKHBIM.

6. [locTaBbTe B COOTBETCTBUE paclpeesIeHUs] U IPUMEPHI CIIyYalHbIX BEJIUYHUH

a) HOpMAJILHOE PacCIpe/ICIICHHE; 1) BpeMst 0XKHIaHUS 1T0€371a METPO;

0) OMHOMHATIBLHOE PACIIPEICTICHIE, 2) peaxue MoJIOMKH MprOOpPOB;

B) pacrnpenenenue [lyaccona, 3) YUCIIO BHIMABIIUX T'epOOB MPU OPOCAHUH MOHETHI;
') pABHOMEPHOE pacIpe/ieicHHE. 4) pocT JO/IeH.

7. BeibopouHOE Cpe/iHEee SBIISIETCS] TOUSYHOU OIEHKOU
a) MaTeMaTH4YEeCKOTO OKUJIaHUS;
0) nucriepcuu;



B) ME/IMaHBI,
') MOJBI.

8. Cymma Bcex 4acToT paBHa:
a) 00bemMy BBIOOPKH N,
0) cpeaneMy apuMeTHIECKOMY 3HAaYCHUH TPU3HAKA;
B) HYJIIO;
T') €IMHHUIIC.

9. JlomaHas, OTpe3KH KOTOPOU COSAMHSIOT TOUKU C KOOPJMHATAMH (Xj,1;), T/I€ Xi— 3HAUCHHUE
BapHAIlMOHHOTO PsAJa, N — YacTOTa, — 3TO:

a) TUCTOIpaMMa;

0) sMmupuyeckast GyHKIUS pacipeIeIeHus;

B) MOJIUTOH;

') KyMyJIsTa.

10. CkonbKUMH CIIOCOOAMHU MOKHO TIOMEHSTh MECTaMH IISATh MA4eK COKa C pa3sHbIMH BKYCaMH,
CTOSIIIIMX B PsiJT HA Mara3uHHOM NoJIKe? (B OTBETE 3AMUIIUTE YUCIIO)

11. U3 6ykB cinoBa «MAMA» Hayran BeiOMpaeTcs onHa OykBa. HaiimuTre BEpOSTHOCTH COOBITHS
«BbIOpaHa OykBa M» (OTBET 3aIUIIUTE B BUJE JCCATHYHOMN IpOOH, OTJEIss 3HAKU 3aIIATON ).

12. CobbITHE «U3 YPHBI, COAEpPKAIICH TOJBKO Oenble Iaphl, U3BIEKAIOT OBl IIap» Ha3bIBaeTCA
(OTBET 3amUIIUTE MpUlaraTeJIbHBIM, OTBEYAIOIINM Ha Bompoc: «Kakum?»).

13. COOBITHSI — 3TO COOBITHS, HACTYIJICHHE KOTOPBIX B TAHHOM JKCIEPUMEHTE
IPOUCXOMUT C OAMHAKOBOW BEPOSTHOCTHIO (OTBET 3alMIIMNTE B BUAE NPHIATATEIBHOTO,
oTBeyvaromiero Ha Bonpoc: «Kakue?»)..

14. Vcnipitanne — «OpocatoT 1Be MOHETbI». COObITHE — «HA OJHOW M3 MOHET BBINIAJIET repoy.
Yucnno 3neMeHTapHbIX UCXO0J10B, OJaronpHusATCTBYIOIUX JaHHOMY COOBITHIO PaBHO . (B oTBeTe
3aMUIIATE YUCTIO)

15. B xop3uHe 1o 3 KpacHBIX, 3e1EHBIX, CHHUX B 0eNnbIx KyOukoB. HaiiuTe BepoITHOCTH TOTO, YTO
Hayzaauyy BeIHYThIA KyOuk HE Oyzner GenbiM. (OTBET 3aluIINUTE B BUJE AECATUUHON IpoOH, OTIess
3HAKU 3arsTON )

16. 3anaua «B Marasun Bouuio 5 nokymnaresneil. Hailtu BeposTHOCTb TOro, 4TO 4 U3 HUX COBEpPILAT
HOKYIIKH, €CJIM BEPOSTHOCTH COBEPIUUTHh MOKYIKY Ul KaKAOoro M3 HUX paBHa 0,7» pemaercs c

UCTIONIb30BaHUEM (DOPMYIIBI (B oTBeTe 3anmumuTe GAMUIHIO YYEHOTO B POAMTEIHLHOM
najexe).
17. Onpenenute pasmax BeiOOpku 2, 5, 1,12, 6,4, 7, 6, 3. (B OTBETE 3aNUIIUTE YHCIIO)

18. CnyyaitHas BenmuMYMHA 3a/laHa 3aKOHOM pacrpeseneHus. Hailtu matemaTnueckoe OXHUAaHUe
(OTBET 3amUIIUTE B BUJE ACCATHUHON APOOU, OTIEISIS 3HAKHU 3aIISITON )

X 1 2 3 4
p 0,502 10,2 |0,1




3.7 IlepedyeHb TeopeTUYECKUX BOMPOCOB K 3a4eTy
(n71s1 OTIEHKH 3HAHUM)

[TepeueHb TEOPETHUECKHUX BOTIPOCOB K 3a4ETy
(ounas popma oOyuenust — 1 cemectp, 3aouHas popma oOydeHuss — Kypc 1 ceccust 3UMHsISA)

Paznen 1. JIuneitnas anredpa

1.1. YucnoBeie MHOKECTBA. MHOXECTBO KOMIUIEKCHBIX UYHCEN KaK pacIIMpPEHHUE MHOMXKECTBa
JeHCTBUTENBHBIX uncen. [[oHATHEe KOMIUIEKCHOTO YHCIIa.

1.2. JleficTBUS Ha/T KOMIJICKCHBIMU YHCIIaMU B alredpandeckoit hopme.

1.3. Tpuronomerpuueckas hopma komruiekcHoro yucia. [lepexona ot anredpandeckoit popmbl
KOMIIJIEKCHOTO YHCJIa K TPUTOHOMETPUYECKON M 00paTHO.

1.4. JleficTBusi HajJg KOMIUJIEKCHBIMH 4YHCIIaMH B TpUTrOHOMETpuueckoil ¢opme. Dopmyrna
Myagpa.

1.5. Matpuiipl 1 A€iCTBUS HAJl HUMH.

1.6. Pazmepnocts matpuiiel. Buael Mmatpuu. [lonstre kBagpaTHON U €IMHUYHON MaTpPHULIBI.

1.7. Onpenenutens maTpulibl. CBOMCTBA ONpeeTUTENCH.

1.8. Briuucienue omnpenenureneil BToporo mnopsiaka. CrnocoObl BHIYMCICHUS ONpeAeauTeNen
TPETHEro MOPSIIKA.

1.9. Briuuciienue onpeaenuTesiell BBICIIUX MOPSIIKOB.

1.10. MuHOpHI 1 anredpanyecKue TOMOJTHCHHS.

1.11. O6parnas marpuna. CymectBoBaHue oOpaTHOM Marpunbl. Popmyna Ui OTHICKAHHS
00paTHON MaTpPUIIBI.

1.12. Pemenune MaTpuuHbIX YpaBHEHUH.

1.13. Panr matpunpl. OnpeeneHue paHira METO0M OKaMIISFOIIIMX MUHOPOB.

1.14. Onpenenenue paira MaTpULbl METOJ0M SKBHUBAJIEHTHBIX NPeoOpa3oBaHUil.

1.15. [loHsiTHE cUCTEMBI TUHEUHBIX YpaBHEHU. COBMECTHOCTh CUCTEMbI YpaBHeHU. Teopema
Kponekepa-Kanemnn.

1.16. Heonqnopoanasi cucremMa ypaBHeHUM. PelieHne cuCTeM JIMHEHHBIX YpaBHEHUH METOI0M
Kpamepa.

1.17. Pemienne cucTem JIMHEWMHBIX YPABHEHUM MATPUYHBIM METOJIOM.

1.18. Pemenue cuctem JIMHEHHBIX ypaBHEeHU MeTo0M ["aycca u XKopaana-I'aycca.

Paznen 2. BekropHas anreopa

2.1. BexTopsbl u ISHCTBUS HAJI HUIMU B TEOMETPUUYECKON opme.

2.2. JleiicTBUS HaJl BEKTOpaMHU B KOOPAMHATHOU (hopme.

2.3. KonnmHeapHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

2.4. CxanspHoe NMPOM3BEICHUE BEKTOPOB U ero cBoiictBa. KoopauHatHas dopma. CraaspHBIA
KBajpar.

2.5. [lpunoseHus CKaJsIpHOIO MPOMU3BE/ICHUSI BEKTOPOB K peleHuI0 3aaad. OpTOroHanbHOCTh
BEKTOPOB.

2.6. lnunHa BexkTopa. YTrosl Mex1ay BEKTOPAMH.

Paznen 3. AHamuTU4decKas TCoOMCTpuUsd

3.1. TlpsmoyronpHas nekapToBa cHcTeMa KOopJauHAT. PacctosHne Mexnay AByMsi TOUKAMH.
Jlenenue oTpe3ka B 3alaHHOM OTHOIICHHH.

3.2. Bwujasl ypaBHEHUN MPSMOIl Ha TNIOCKOCTH.

3.3. VYpaBHeHHE MPSAMOI 10 ABYM TOUKAaM. Y paBHEHHE MPSMOM 1O TOYKE U BEKTOPY HOPMAJIH,
M0 TOYKE U HAIPABJISIONIEMY BEKTOPY.

3.4. VYron Mexay NpsMbIMH, YCIOBHE NApaUIeIbHOCTU U NEPIEHANKYISIPHOCTH MPSIMBbIX.

3.5. OxpyxHocTth M 3jummnc. KaHoHMYeckoe ypaBHEHHME, OCHOBHBIE 3JIEMEHTBI, YHMCIIOBBIE
XapaKTePUCTUKHU, CXEMaTHUECKOe TTOCTPOCHUE.



3.6. T'mmepboma.  KaHoHMueckoe  ypaBHEHHE,  OCHOBHBIE  JJIEMEHTHI,  YHCJIOBbIE
XapaKTEpUCTHKHU, CXEMaTHUYECKOE IIOCTPOEHHUE.

3.7. IlapaGona. KanHoHMueckoe ypaBHEHNE, OCHOBHBIE 3JIEMEHTHI, YMCIIOBbIE XapaKTEPUCTHKH,
CXEMAaTHYECKOE ITOCTPOECHHUE.

3.8. Bupasl ypaBHEHUH MIOCKOCTH B IPOCTPAHCTBE.

3.9. VYpaBHEHHE IUIOCKOCTH 110 TPEM TOUKAM, 10 TOUKE U BEKTOPY HOPMAJIH.

3.10. PaccTostnue OT TOYKHU 110 TpsiMOi. PaccTosiHUE OT TOYKHU J10 TIJIOCKOCTH.

3.11. Yron wMexay IUIOCKOCTSIMH. YCIOBUS MapajUIeIbHOCTH M HEPHEHIUKYISIPHOCTH
IIJIOCKOCTEM.

3.12. Buael ypaBHeHU# npsiMoii B mpocTpancTie. [psmas kak nepecedeHne JByX IIOCKOCTEH.

3.13. Yron Mexay npsMoi U INIOCKOCTHIO. [IepneHIuKyIIpHOCTh NPSAMOM U IIJIOCKOCTH.

3.14. Touka nepeceyeHus NPSMOI U MIOCKOCTH.

3.15. OCHOBHBIE THUIIBI TOBEPXHOCTENW BTOPOIO MOPSIIKA.

3.16. Hununapuueckue nosepxHocTu. Ilpumepsl. Kanonuueckue ypaBHeHHs. (OCHOBHbIE
XapaKTEPUCTHUKHU.

3.17. Konnueckue mnosepxHocTd. Ilpumeprl. Kanonnueckue ypaBHeHus. OCHOBHbIE
XapaKTEPUCTHUKHU.

Pa3gen 4. BBenenue B MaTeMaTHYECKHAN aHATIN3

4.1. llonatue ¢yHKMU onHOW mnepemeHHOW. CrocoObl 3aJaHuUs M OCHOBHBIE CBOWCTBA
GyHKINHA.
4.2 Knaccudukanus ¢pyHkiuid. HesBHbIC U ClI0KHBIE () YHKIIHH.
4.3. Ilonsatue  4ucioBOM  mocienoBareabHOCTH.  OrpaHMYEHHOCTb U MOHOTOHHOCTH
nocneaoBarenbHoCTH. [Ipeaen mocneaoBaTenbHOCTH.
4.4.OcHOBHBIE CBOWCTBA MIPEJIETIOB.
4.5.11paBusna BIYUCICHUS MIPEIEIIOB MOCIE0BATeNbHOCTH. YHnCIo €.
4.6. llpenen ¢GyHKIMU. MeToabl BBIYHCICHHUS. BEeCKOHEYHO Maible W OSCKOHEYHO OOJbIIHe
GYHKIIHH.
4.7 IlepBbIii U BTOPOM 3aMeYaTEIbHbIE TIPEICTIBI.
4.8.0nn0cTOpOoHHME TIpenenbl. MccnenoBanue GyHKIIMN HA HETIPEPHIBHOCTD B TOUKE.

Paznen 5. luddepennumanbroe ncuncinenne GyHKIUN OTHON TepeMeHHON

5.1.11onsiTHe Tpon3BOAHON. ['€OMETPUYECKNN U MEXaHUYECKUM CMBICI IIPOU3BOIHOM.

5.2. OcHoBHBIE npaBuiIa U Gopmyisl fuddepenupoBanus. IlpousBoaHast ci10xHON QyHKIUY.
5.3 Jlorapudmudeckoe nudpepeHnupoBanue.
5.4.IIpon3BoiHbIE BBICHIMX TOPSIIKOB.
5.5. Audpdepenuman pynxmun. [IpubnmxEHHBIC BEIYUCICHHS ¢ TOMOIIBI0 AuddepeHnuana.
5.6.0TbICKaHUE HAaUOOIBIIETO0 U HAMMEHBIIIErO 3HAaYeHUs! (PYHKIIMU Ha OTPE3KE.
5.7 IlomHast cxema ucciaenoBaHus ()yHKIIHH.

[TepeueHb TEOPETHYECKUX BOTIPOCOB K 3aUETy
(ounast popma oOydeHus — 4 cemecTp, 3a04Hast Hopma 00YICHHS — KypC 2 CECCHS JICTHSA)

Paznen 13. OcHOBBI JUCKPETHON MaTeMaTHUKH

13.1. MHoxecTtBa u onepanuu Haa HUMU. Kpyru Ditnepa.

13.2. OcHOBHOII IpUHIXTT KOMOUHATOPUKHU. UKCII0 coYeTaHuil, pa3MeeHHi, TIepECTaHOBOK
0€3 MOBTOPEHUH U ¢ TOBTOPEHHSIMH.

Paznen 14. OcHOBEBI TCOPHUU BepOHTHOCTeﬁ 1 MaTEeMaTHUYECKOM CTAaTUCTUKU



14.1. OcHOBHBIE MOAXOABl K ONPENEICHUIO BEPOATHOCTU. Kiaccuueckoe, reoMeTpuuecKkoe 1
CTaTHUCTUYECKOE OIpeJelIeHUe BepoSTHOCTH. [lpumeHeHHME KOMOMHATOPUKU K  IOACYETY
BEPOSITHOCTH.

14.2. BeposSTHOCTH CyMMBbI cOOBITHI. HECOBMECTHOCTH COOBITHH.

14.3. BeposaTHOCTb MPOU3BEACHHS COOBITHI. Y CIIOBHASI BEPOSTHOCTh. 3aBUCHMOCTh COOBITHIA.

14.4. ®opmyna moyHOM BeposTHOCTH U popMmyisl baiieca.

14.5. Pacnpenenenue BEpOATHOCTEH AUCKPETHOM CIIydalHOW BETUYUHBI.

14.6. bunomuanbHbIN 3akoH pacnpeneneHus. @opmyna beprysm.

14.7. Pacnpenenenue [lyaccona. ['eomerpruueckoe pacupeaeieHue.

14.8. Oynkius pacupeaeneHus.

14.9. HenpepbIBHBIE Clly4ailHbI€ BEIMYUHBI, INIOTHOCTh BEPOSATHOCTH, BEPOSITHOCTD MONAJaHUs
B MHTEPBAJ.

14.10. PaBHOMEpHOE pacnpeeieHue.

14.11. [lokazaTenpHOe pacnpeaeneHue. OyHKIUS HAIEKHOCTH.

14.12. YucnoBble XapaKTEPUCTUKU CIydalHbIX BeauuuH. CBOMCTBA MaTEMaTHYECKOIO
O’KHMJIaHUSI U JIUCTICPCHUU.

14.13. YUucnoBele XapakTEpPUCTUKHM OMHOMHAIBHOTO, IyaCCOHOBCKOTO, TOKa3aTEJIbHOIO
pacnpeeseHusl.

14.14. HopmanwsHoe pacupenenenue. @ynkiusa Jlamnaca.

14.15. BeposiTHOCTh IomNasaHusi HOPMaJIbHOW CIIy4allHOM BEJIMYMHBI B 3a/laHHBIM MHTEpBAJL.
[TpaBuiio Tpéx curma.

14.16. Beegenue B mpenenbHbIE TEOPEMBbl TEOPHUH BEPOSITHOCTEH: IOBEJIEHUE CPEIHETO
apudmernueckoro. OTHOCUTENbHAS YaCTOTa COOBITHSI.

14.17. Ilonstue o Teopeme bepHynnu u 3akoHe OOJIBIINX YUCEIL.

14.18. Ilonsarue o LleHTpanbHOM NIpeeIbLHON TeopeMeE.

14.19. JlokanbHast u uHTErpasibHasa Teopemsl Jlamnaca.

14.20. 3akoH pacnpeneneHusi CUCTEMbl JUCKPETHBIX CIyYalHBIX BEJIMYMH. Y CIIOBHBIE 3aKOHBI
pacnpenenenus. Y clIOBHOE MaTeMaTH4YECKOE OKUJaHHE.

14.21. ®ynakuum perpeccun. Koppemsimonasiidi  MoMeHT.  Koaddumuent koppensiuu
CUCTEMBI.

14.22. Tlonatue o cucTeMax HENPEPHIBHBIX CIIyYaHBIX BEJIMUUH.

14.23. TodeuHble CTATUCTUYECKUE OLICHKHU.

14.24. NuTepBasibHas OLIEHKA, €€ TOYHOCTh U HAJIEKHOCTbD.

14.25. VutepBanbHasi OLIEHKAa MaTeMaTUYECKOrO OKUJAaHWS HOPMAJIbHOIO paclpeiesieHus
(OonpbIrast 1 Masiasi BBIOOPKH ).

14.26. [lonsTHE CTaTUCTUYECKON TUIIOTE3HI.

14.27. T'unoTe3a 0 reHepaIbHON CpeiHEe HOPMAJIBHOTO pacipeaeiCHus.

14.28. T'unote3a o paBeHCTBE ABYX I'€HEPAJIbHBIX CPEIHUX.

14.29. DMmnupuyeckue u TeOPETUYECKUE YaCTOTHI.

14.30. T'unoresa o Bujae pacnpeesieHus.

14.31. Kpurepwuii cornacust [Tupcona.

14.32. Kpurepuii cornacust Kosmoroposa.

14.33. KoppensiuoHHO-PErpeCCUOHHBIN aHan3 TaHHBIX.

14.34. Meroa HAaMMEHBIITUX KBAJPATOB.

14.35. YpaBHEHUs perpeccum.

3.8 TunoBble NpakTHYECKHE 32JaAHUS K 3a4YeTy
(J11s1 OLIEHKHM YMEHUM, HAaBBIKOB U (MJIM) OIbITA JIEATEIBHOCTH)

PacnpeaeneHHe TUIIOBBIX MNPAKTHYCCKUX 3a11aH1/1171 K 3a4€Ty HaxOoAWTCAd B 3aKPLITOM IJIA
06yqaloumxca AOCTYIIC. P33pa6OTaHHBIC KOMIIJICKTBI TUITOBBIX IMMPAKTUYCCKUX SaI[aHI/Iﬁ K 3a4CTy HC



BBICTABJISIIOTCSI B DJICKTPOHHYIO MH(MOpMaImoHHo-00pa3oBaTenbHy0 cpeay 3a0lKT UpI'VIIC, a
XpaHsTcs Ha Kadenpe-pa3padorurke B coctape POC 1o AUCIUTUINHE.
Huxe npuBeneHsl 00pa3ibl TUMOBBIX MPAKTUYECKUX 3a/1aHUN K 3a4eTy.

OO0pa3ibl THITOBBIX MPAKTHYECKUX 33JaHUI K 3a4eTy
(ounast popma oOyuenus — 1 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccust 3SUMHSsA)

1. Haiitu npoussenenue AB marpuig

1 2
2 4 16 4 -3
B:
A=|5 -1 0 3 -5 2
2 0 3 -1 1 0
2. Haiitu panr maTpuiibl
21 23
A=|1 -1 0 2

1 540

3. UccnenoBaTh Ha COBMECTHOCTb CUCTEMY ypaBHEHUN
Xp+xy =x3= 3,
xp+Xy —3x3 =-1,
2x1 +Xy — 2x3 =1,
X +2xy —3x3 =1
4. Peminth MeTos1oM ["aycca cucremy ypaBHEHUI

x+2y+3z=14
3x+2y+ z=10,
2x+3y— z=5.

5. Jlanb BepmmHbI yeTbipexyroiabauka A(1, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) Jloka3aTs, 4TO
ero auaroHanu AC u BD B3auMHO neprieH UKy pHBI.

X +) +2x—6=0

M(—1;3).

6. HantucaTth ypaBHEHHE KacaTeIbHON U HOpMaIK K KPUBOH B TOUYKE

7. B kaKoii u3 Touek X CKOpPOCTh H3MEHEHHs QYHKINH =35 +5~7 o umenbiman?
8. OnpeienuTh B3aHMHOE PACIOJIOKEHHE MpPAMOii, mpoxoasmieit uepes e Touku Mi(L1iD)

M,(053:1) ' ¢ mmockocTero X ty—2-2=0.
/- x=1 'y z+1
9. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOSIIECH uepe3 NMpsSMYIO 2 -1 3  u T0UKY
M, (0;2;1),
x _y+5_ z-4

10. HaiiTh TOYKHM TEepeceyeHus: NpsAMOi 2 1 =1 ¢ OZHOMOJIOCTHBIM T'HIIEPOOIOUIOM

2
V7,
16 9 4

o x) =4/arcsinlog, x
11. Haiitu o6macts onpeaenenust GyHKIIUN J ) & X

x+1

y 5 f(x)=

12. HailTu MHOXeCTBO 3Ha4eHUH QyHKIHN x-2,

AR

X)=
13. UccnenoBars GyHKIHUIO - 2" +1 Ha 4eTHOCT®.

f()=x +3x+5

14. TToka3aTk, 4TO QYHKIIHUS BO3pacraer s ¥ € (mo0;+ )



15. 3anucate hopMyny 00IIero YieHa MOCIe0BaTeIbHOCTH:
1 1

3579 1,
a) 27571()’17:; 6) a27 747 XL
16. BerauciauTh npenens:
z_
lim 22—+ 4 limsin(\n+1-/n)
a) n—0 3n” +1 6) n—0 ’
5/ 6 4 5
e (1 42) lim\/n +3+316n° -8
g) " (m+Dbnl)on, r) s (n+sing’){n

i 5 —(n-2)"
0" (n+2)' —(n-1* .
17. Tonw3ysick onpeneneHueM npezaena mo Komm, 1oka3aTs, 4To:
lim(3x+2)=-1 lim2—-x)=1
a) xa—l( ) ; 6) ,\:EI]( ) .
18. Jlokasarb, yTo PyHKIUA ¥ ~ /(%) He umeer Tpezena B Touke * - 0:
T

X, =
a) f(x):cosx’ X, = 400 6) f(x)ztgx, 2
19. Tokasars, uro dyuxuus ¥ =/ ) geasercs 6eckoneuno manoii mpu X —> 100

. 3
_sinx I = COS X
N 5 1
20. HaifTi oqHOCTOpOHHME MpeIeibl () YHKITHI:

x*, x<1,
P
X, x> BTquele;

a)
(x +3)V1—-cos’x
x B Touke X=U,

(x) =
6’
21. BbIYucauTh npeesns:
3x* -2 Jr—1— . 1-4x+4x7 . x
im— = Jim X =13 hm# lim(1—4cosx)2
a) =1 5x —4x+1; 6) =0 x—10 B) e S5y +1 ; 1") X—>+e0 ;
2 3.3
. In(x*=x+1) Iim \/)C +2 \/Sx +3 .oxX =2x-1
lim —————- el {‘/ 1 lim ——
x) I x+2), e) x +5 : x) X —2x—1;
H 5 . 3)6—1 >
Vx 13 -2-/x+1 lim STBOX lim ——
u) e K) x+1)

3) lxiin} x2 -9 .
22. HaiiTi To4kM paspeiBa GpyHKIUN () g ONpPEACINTh UX poa. B cityyae ycTpaHuMOro paspniBa

JOOMPENIEIUTh (PYHKIIHIO TaK, YTOOBI OHA Tajla HEMPEPHIBHOM.
1

1 372 -1
f(X)z 1 f(x): 1 f(x): Bl
a) X -xty 6) 2 +15 B 341
_ 2 X =1—xsinl
F) /) arctg(x+2); I[) f( ) X,

23. Ilpu kakux 3HaueHusx 9 u O dynkmus
(x=1) mpu x<0,

f(x)=2ax+b mpnm 0<x<l
Jx mpu x1

OyJieT HenpepbIBHOW?
24. Tlomb3ysCh ONPEICICHAEM, BEIYUCIUTS IPOU3BOAHYIO GYHKIMH :\/; B Touke ¥ =1
25. Onpenenuts 3Hadenns & u A | npu koTopsIx GyHKIMS



B (x+a)-e”, ecm x<0;
ax’ + px+1, ecm x>0
Bcroay auddepeHnupyema.
26. Haiitn mpon3BOaHYIO (DyHKIIUA
1-x npu x<0,

f=4 .

e’ npu x>0
Y TIOCTPOUTH Tpaduku QyHKIUH Ty 1),
27. Halitu neByro 7200) y MPABYIO f(0) POM3BOIHBIE B TOUKE X :0, eclu
2x, ecnu x<0;
0= {ln (1 +3/7), eciu x>0.
28. HaiiTi mpou3BOIHBIE CIEAYIONUX (DYHKIINNA:
1, x*-1 1 1 x*

y:—ln y = + n

a) 4 X+l 6) 4(1+x*) 4 1+x4;
= x6 _ arcctg x6 y_arcsinx l nl—x

B) l+x12 ; r) 1-x* 2 l+x_

29. HaiiTi npou3BoAHbIE PYHKIIMMA, UCTIONB3YS METOJ JIorapupmMuieckoro auddepeHInpoBaHus:

ye x* \ 3—x
R '\/ 2 _sin(x341)
a) 1—-x (3+X) : 6) y—x ]

30. Haiitu npousBoaHbIe (PYHKINMN, 3aJJaHHBIX TAPAMETPUIECKH U HESBHO:

_ 3at
1+¢ "
3ar’ x=1+e
a) 1+ 6) y=at+e B) X +3w+y’+1=0

OOpa3ibl THITOBBIX MPAKTUYECKHUX 33JaHUH K 3a4eTy
(ounas hopma oOydeHus — 4 cemecTp, 3a0uHas hopma 0OydeHHsS — Kypc 2 cecCHsl JISTHSS )

1.B ypue 3 Oenbix u 7 uepHbIX ImapoB. V3 ypHBI Hayraj BbIHUMaeTcs oAuH Inap. Haiitu
BEPOSITHOCTB TOT'O, YTO 3TOT ILIAP:

a) OebIii;

0) YepHBIil.
2. 3 cnoBa «Hayraa» ciydyailHO BbIOMpaeTcss ofgHa OykBa. HaiiTu BepoATHOCTH TOro, 4YTO 3Ta
OykBa:

a) «ay;

0) cornacHas;

B) «sI».
3. Bpocaercs urpanbHas kocTb. HaliT BEposSTHOCTB TOTO, YTO:

a) YUCJIO BBIMABIIUX OYKOB — 4;

0) YKCII0 BBIMIABIIUX OYKOB OOJbIIE 4;

B) UKCJIO BBIMABIIUX OYKOB — YETHOE;

I') YUCJIO BBINIABLINX OYKOB JEJIUTCA Ha 3.
4. UrpanbHyto KocTh OpocatoT 1 pa3. KakoBa BeposSTHOCTH TOrO, YTO BBINAIO MPOCTOE YUCIIO
OUKOB, €CJIM U3BECTHO, YTO YHMCJIO BBINIABIIUX OYKOB HEUETHO? YKa3aHUe. | — He IPOCTOe YUCIIO.
5. Y3 ypHbI ¢ 3 OenbiMu M 7 YEPHBIMU IIIApaMU TOCIEAOBATEIIBHO BBIHMMAIOT 2 1miapa. Haiitu
BEPOSITHOCTH TOTO, YTO BTOPOU BBIHYTHIH mIap — OEIbIid IPU YCIOBUU:

a) MIEPBBIN BBIHYTHIN IIAp — OCIIBIN;

0) nepBblii BBIHYTHIN 11ap — YEPHBIN.



6. bpomiens! nocienoBaTenbHO 3 MOHEThI. ONpeieInTh, 3aBUCUMBI UITH HE3aBUCHUMBI COOBITUS: A —
BbINa/ieHuE «repbay» Ha nepBoil MoHeTe; B — BblnazieHre X0Ts Obl OTHOM «PELIETKN.
7. lBa cTpenka HE3aBUCMMO Jpyr OT Jpyra JeJaroT 10 OJHOMY BBICTpENy [0 MHMILEHH.
BepositTHOCTh momajsaHus B MULIEHb HEepBbIM cTpenkoM — 0,9, Bropemm crpenkom — 0,8. Haiitu
BEPOSITHOCTH TOT'O, YTO:

a) B MUILIEHHU OyJeT XOTs ObI O/IHA ITYJIS;

0) B MUIIIEHH Oy/IE€T POBHO OJTHA ITYJIS,

B) B MUILIEHb HE MONAAET HU OJIHA MYJISL.
8. Ha 9 kaproukax HamucaHbl OyKBBI CJIOBa «Tporyioaut». Hekto mo ouepenu Hayrag Oepér 3
KapTOYKH M B TOM JK€ MOPSIIKE BBIKJIA/AbIBACT UX cjieBa HampaBo. HaliTu BeposTHOCTH TOrO, YTO
MOJIYYUTCS] COUETAHUE «OTID».
9.B mudr cemmdTAXKHOTO J0Ma Ha TEPBOM JTAKE BOUUIM 3 uenoBeka. Kaxaplii W3 HHX ¢
OJIMHAKOBOM BEPOSITHOCTBIO BBIXOJUT Ha JIFOOOM 3Take, HAUMHAsi co BToporo. Haiitu BeposiTHOCTH
CJIEIYIOIIUX COOBITHH:

a) BCE MacCaXUphl BHIMAYT Ha MATOM ITaXE;

0) Bce maccakuphbl BBIMAYT Ha OJTHOM M TOM K€ ITaXE;

B) BCE MMACCAKUPHI BBIMIYT HA Pa3HBIX dTaxax.
10. CTy#eHT MOXeT JoexaTh 0 YHUBEPCUTETA WM Ha aBTOOYCe, KOTOPBIA XOAHUT yepe3 Kaxpie 20
MUHYT, WIH Ha Tpoieiidyce, KOTOpbIil XoauT uepe3 Kaxasie 10 munyt. KakoBa BepoSITHOCTH TOTO,
YTO MOAOMICIINI K OCTAHOBKE CTY/ICHT ye/eT B Omkaiimue 5 MunyT?
11. B nepBoii ypue 5 6enbix u 10 4€pHbBIX 11apoB, BO BTOpoi ypHE — 10 OenbIx U 5 4€pHBIX MIAPOB.
W3 kaxnoi ypHBI Cly4allHO BBIHMMAKOT 10 OJHOMY mapy. HaliTu BepOsATHOCTH TOro, 4TO Cpeau
BBIHYTBIX IIAPOB OYJIET XOTs ObI OJIUH OCIIbI.
12. B nepBotii ypHe 2 Oenbix u | y€pHbIi map, Bo BTOpoii ypHe — 1 Oenbiii u 4 y€pHbix mapa. Hekro
HayraJ BeIOMpaeT ypHY H U3 He€ noctaér 1 map. Haiit BEpOATHOCTH TOTO, YTO BBIHYTBIM MIAp —
OenbIii.
13. B nepBoii ypre 2 6enbix u 1 4€pHbIi 1map, Bo BTopoi ypHe — 1 Oenbiii u 4 u€pHbIx 1mapa. U3
BTOPOM ypHBI B MEPBYIO Hayraj nepeknanpiBaroT 1 map. Ilocne 3Toro u3 Kaxaoul ypHbl Hayrajn
BBIHUMAIOT 110 OJTHOMY I1apy. HaliTi BeposSiTHOCTH COOBITHIA:

a) BEIHYTBIN U3 MIEPBOW YPHBI MIap — OCIBIi;

0) BBIHYTHIN U3 BTOPOW YpHBI LIap — YEPHBIN;

B) 002 BBIHYTBHIX IIapa — Oerble.
14. IIpaBunbHy0 MOHETY OpocaroT 5 pa3. Haiitu BeposSTHOCTH COOBITHIA:

a) rep0 BeIMAET 3 pasa;

0) repO BBITIAJIET HE MEHEE ABYX pas;

B) rep0 BbIIAJET 5 pas.
15. OnsIT, cocTosiuii B OpoCaHUM IBYX MOHET, MOBTOpsieTcs 4 pa3a. HaliTu BeposSTHOCTH TOT0, YTO
napa repOoOB BbIIAJET JBa pasa.
16. Uto BeposiTHEE: BHIMTPATh Y PaBHOCUJILHOIO TEHHUCHUCTA 3 BCTpeuH U3 6 uiau 2 BcTpeuu u3 47
17. U3nenust HEKOTOPOro MPOU3BOJCTBA cojiepkaT 5% Opaka. HaliTu BEpOATHOCTB TOTO, YTO Cpen
IISITH B3SATHIX HAYTaJl U3/1EIUN:

a) HeT HU OJTHOTO OPaKOBAHHOTO;

0) OynyT aBa OpakOBaHHBIX.
18. BepostHOCTb poxkaeHust Manburka paBHa 0,515, neBouxu 0,485. B HEKOTOpO# cembe IIecTepo
neteil. HaliTu BeposiTHOCTH TOTO, YTO Cpeu HUX He OOJIbIIE IBYX €BOYEK.
19. IlpaBunbHyto MoHery Opocaror 100 pa3. Haiitu BepositHocTu BblnageHus 50 «rep6oB»,40
«repboBy», 25 «repOoBy.
20. BepoaTHOCTb TOCTHKEHUS ycriexa B ucnblTaHuM paBHa 0,25. HaliTu BeposiTHOCTH TOTO, YTO B
300 HE3aBHCUMBIX UCIIBITAHUAX YCIIEX OyAEeT TOCTUTHYT 75pas, 85 pas.
21. B nepBbie knaccel Oyner npuasaTo 200 nereil. HaliTi BEpOsSTHOCTH TOTO, YTO CPEU HUX OyaeT
100 neBouek, eciiu BEpOSITHOCTh POXKIEHUS MaibuuKka paBHa 0,515.
22. Jlana Tabauua pacnpeneaeHus JMCKPEeTHON CIly4aiiHON BEJIMYUHBI &.



El-2 -1 0 1 2
Pl0l 02 02 04 0,1

TpeOyercs:
a) MOCTPOUTH MHOTOYT'OJIbHUK (ITOJIMTOH) pacipe/leleHus;
0) HalTH (PYHKITHIO pacIipeiesieHust U HAYepTUTh €€ rpaduK;

N |

B) HalTH {”1 ’

I) HAWTH MaTeMaTHYeCKOe OXKHJAHHE, JUCIIEPCUI0, CPETHEKBAaIpaTHYHOE OTKIOHEHUE,
K03 QHUIMEHT BapHaluu, MEANAaHy U MOy &.

1) TaOJIUIly pactpeieieHHs] Cy4yaifHOM BeTUYMHbI 77:952
23.B ypue 5 Oenbix m 25 u€pHbix mapoB. M3 ypHbl Hayrang BeiHUMaroT 1 map. CryvaiiHas
BeJIMUYMHA & — YUCIIO BBIHYTHIX OelNbIX mapoB. TpeOyercs:

a) COCTaBUTh 3aKOH PaCIpe/IeNICHUs CTy4allHOW BEJTMYUHBI;

0) MOCTPOUTH MHOTOYTOJILHHK (TIOJIUTOH) pacpe/IeICHuUs;

B) HalTH (PYHKIUIO pacrpeie]IeHNus U Ha4YepTUTh e€ rpaduk;

') HalTH MaTeMaTUYECKOe 0XKHUJIaHUE, TUCIIEPCUIO, CPEIHEKBAIpAaTHUHOE OTKIOHEHHE,

K03 QHUIMEHT BapHanuu, MEANaHy U MOy &.
24. HaiiTu MaTemMaTH4eCKOe OXHJaHUEe, TUCIEPCUI0 U CPEIHEKBAJAPATUYHOE OTKIOHEHHE YHUCIa
JOTEpEeHHBIX OMIIETOB, HA KOTOPBIE BHIMAAYT BHIUTPHIIIN, €CITU KyIIeHO 40 OMIIeTOB, a BEpOSITHOCTD
npuoOpeTeHus: BRIMTPHIIIHOTO Omera paBHa 0,05.
25. [IpousBogutcss 20 HE3aBUCHUMBIX OIBITOB, B KaXXJIOM U3 KOTOPBIX BEPOATHOCTb YyCIeXa
paBHa 0,2. HaiiTu aucniepcuio 4ucia ycrnexoB B 3TON CEpUU OIBITOB.
26. BocembaecAT MPOLIEHTOB NEPCOHATBHBIX KOMIIBIOTEPOB 0€30TKa3HO pabOTalOT B TEUEHHE 5 JIET.
Haiitu BeposiTHOCTH TOTrO, uTo M3 AaHHBIX 100 kommbroTepoB He MeHee 70 mpopaboraroT
5 ner.
27. Jlana BbIOOpKA:

xi|]2 |4 ]5]7]10
n | 15720 ]10 | 10|45

Haiitn smmupuueckyro (DyHKIHIO pacripeneseHusi, mocTpouTh ee rpaduk. Iloctpouts monuroxn
OTHOCHUTEJIbHBIX YaCTOT BHIOOPKH

28. B OTK 6bun m3mepens! nuamerpsl 300 BaTMKOB W3 MApTHH, U3TOTOBICHHON OJHUM CTAaHKOM.
OTKIIOHEHHs U3MEPEHHBIX TMaMETPOB OT HOMHUHAJIA (B HM) AaHbl B TabJHIIE.

I'panwuis Cepenuna | Ywucno I'panuis! Cepenuna | Ywucno

OTKJIOHEHUH | WHTepBala | BAIWKOB | OTKJIOHCHHH | MHTEpBalia | BaJIMKOB
-30...-25 -27,5 3 0-5 2,5 55
-25...-20 -22.5 8 5-10 7,5 30
-20...—15 -17,5 15 10-15 12,5 25
—-15...-10 -12,5 35 15-20 17,5 14
—10...-5 -7,5 40 20-25 22,5 8
-5...0 -2,5 60 25-30 27,5 7

Haiitu BEIOOpOYHOE cpeTHee, UCTIPABIICHHYIO BRIOOPOYHYIO UCIIEPCHIO i BRIOOPOYHYIO MOJTY.

29. Haiit oreHKy /Ui 4ucia cTeneHed cBoOoasl 1 pacnpeneneHus CThIOJEHTA METOIOM
MOMEHTOB. [Ipu Kakux 1 3TO BO3MOXKHO?

30. IlpoBeaeHO TMATh HE3aBUCUMBIX ONBITOB Haja CilIydyaHOW BenuuuHOM X, HOpPMalbHO
pacrpeieiecHHOW ¢ HEM3BECTHBIM MAaTeMaTHYECKUM OXHUJAHUEM U CPEIHUM KBaJIpaTHYECKUM
paBHBIM IBYM. Pe3ynbTaThl OIbITa PUBECHBI B TAOIUIIE:

Xi | 25|20 10|21 |34
n | 1 1 1 1 1

HaiiTu noBeputenbHblil HHTEpBAJ AJI1 MAaTEMaTUYECKOTO OXKUAAHUS ¢ HaJe)KHOCTHIO 0,9.

31. Ilo nByM HE3aBUCUMBIM, U3BJICYEHHBIM U3 HOPMAJIbHBIX I€HEPAJIbHBIX COBOKYITHOCTEH MaJIbIM
BbIOOpKaM, 00bEMBI KOTOphIX N=10 M mM=8 COOTBETCTBEHHO, Hal/IeHbl BBIOOPOUHBIE CpPEAHMUE,
paBHble 142,3 1 145,3 COOTBETCTBEHHO, M MCIPABJICHHBIC BEHIOOPOYHBIC AUCIIEPCHH, paBHbBIE 2,7 U




Hy:a =a

3,2 coorBercTBeHHO. Ha ypoBHe 3Haunmoctu 0,1 mpoBepUTHh HYJIEBYIO T'MIIOTE3Y ol m

o Hia #a,
KOHKYPHUPYIOLIEH THIIOTE3¢e :

32. Pe3ynbraTel HAOMIOACHMH Ha/I Mpu3HakaMu X U Y 3aJaHbl B BUJE Tpoek yucen (X, Y, n), rae n
— YacToTa HaOmroAeHuH napsl 3HaueHui (X, Y). Tpedyercs:

1) nocTpoUTh KOPPENSILIMOHHYIO Ta0IHILY;

2) HalTH BBIOOPOYHBINH KOADPHUITUEHT KOPPEIAIINH;

3) cocTaBuTh ypaBHEHUE perpeccuu Y Ha X.
X — CTOMMOCTh AaKTHUBHOW YacCTH MPOU3BOJCTBEHHBIX (OHAOB, MIH. py0., Y — BbIpabOTKa
IPOAYKIIMKA Ha OJHOTO paboduero, Teic. pyo. (X, VY, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
(11; 1; 2), (11; 1,2; 2), (11; 1,4; 1), (11,5; 1; 1), (11,5; 1,2; 1), (11,5; 1,4; 1), (12; 1,2; 2),
(12; 1,4; 2)}.
33. MeTooM HauMEHBIIUX KBAJPATOB BRIPOBHSATH 110 TPSIMOK

x| 1 4] 9 16 25
y |01 [3]8,1]149]239

y =o+px SMIMPUYECKUE JTAHHBIE

3.9 IlepevyeHb TeOpeTUYECKUX BONPOCOB K IK3aMeHY
(n71s1 OLIEHKH 3HAHUM)

[TepeueHb TeOpETHYECKUX BOTIPOCOB K 3K3aMEHY
(ounas hopma oOydeHus — 2 cemecTp, 3a0uHas (hopma oOydeHust — Kypc 1 ceccust JIeTHsS)

Paznen 6. HterpansHoe ncyrcieHue GyHKIMU OAHON TepeMEHHOM

6.1. [Torarue mepBooOpa3Hoil M HeompenenéHHoro uHTerpana. CBoiicTBa HeONpenenEHHOTO
uHTerpana. TabGnuia uHTerpaos.

6.2. HenocpecTBEHHOE HWHTETPUPOBAaHHE. 3aMeHa rmepeMeHHoW. [loaBeaeHue moa 3HaK
nuddepennuana.

6.3. aTerpupoBaHue Mo 4acTsM.

6.4. luterpupoBaHue palioHaIbHBIX IpOOEHi.

6.5. lHTerpupoBanyie TPUrOHOMETPUUECKUX BBIPAXKEHUH.

6.6. lnTerpupoBanye HEKOTOPBIX UPPAIMOHATBHBIX (PYHKIIUHA.

6.7. CrieninasibHbIC TTOICTAHOBKH.

6.8. [lonsiTue omnpeaenéHHOro HHTErpajga, €ro TreOMETPUYECKHIl M MEXaHWYECKHIl CMBICIH.
CgoiictBa. ®opmyna Herotona-JleiiOHuma.

6.9. 3ameHa nepeMeHHOM B onpeeéHHOM UHTerpasie. UHTerpupoBaHue Mo 4acTsiM.

6.10. HecoOctBennsie unterpaisl [ u Il poxa.

6.11. IlpunoxeHnus onpeneaéHHOro HHTErpaa.
Paznen 7. @yHKIIUM HECKOIBKHMX NIEPEMEHHBIX

7.1. [lonsitne GyHKIMM HECKOIBKUX MepeMeHHbIX. OOnacTe ompeseneHus (QyHKIHUU IBYX

nepeMeHHbIX. JINHUK ypoBHSL.

7.2. YacTHbIe IPOU3BO/IHBIE U IONHBINA quddepeHnnan GyHKINH HECKOIbKUX TEPEMEHHbIX.

7.3. HacTHbIE IPOU3BOIHBIE BBICIIMX MOPSIKOB.

7.4. [IpousBoaHas 1Mo HaMpaBjIeHUIO. ['pagueHt.

7.5. JlokanbHBIE OKCTPEMyMbI (PYHKIIMH HECKOJIBKHX TIEpeMEHHbIX. HeobOxomumoe w

JIOCTaTOYHOE YCJIOBUE IKCTPEMyMa.

7.6. YCIOBHBIE SKCTPEMYMbI (PYHKIIMU HECKOJIBKHX TepeMeHHbIX. Dynkuus Jlarpanxka.
Paznen 8. MHterpansHoe ncuncieHne PyHKIMHU HECKOIbKUX NMePEMEHHbIX. BEeKTOpHBIN aHaIN3 U
3JIEMEHTHI TEOPUH OIS

8.1. Kparnsie unterpainsl. CBoiicTBa. ['eoMeTpruuecKuii CMbICIL.

8.2. [IpmiioxxeHust KpaTHBIX UHTETpasioB. MI3MEeHEeHMe MopsIKa HHTEIPUPOBAHUS.

8.3. KpuBoJIMHEHHbIE HHTETPAJIbl U UX MPUIIOKEHUS

8.4. [lonsTHe ckajspHOro U BEKTOpHOrO noJist. CBOMCTBA.



8.5. XapaKTepuCTUKU BEKTOPHOTO MOJIS.

Paznen 9. luddepennmanbubie ypaBHEHHS U CUCTEMBI.

9.1. luddepennmanbapie  ypaBHCHHS IEPBOTO IMOPSIKA. YPABHCHHS C Pa3JICIISIONIIMUCS
nepemMeHHbIMU. 3agavya Komm.

9.2. OnHopoxanbie TuddepeHITnaTbHbIE YPAaBHEHUS TIEPBOTO MOPSIKA.

9.3. Jluneiinpie HeoTHOPOAHBIE MU PepeHInanbHbIe YpaBHEHHS IEPBOTO MOPSAKA.

9.4. YpaBuenus bepnysmiu.

9.5. luddepennmanbubie ypaBHEHHS BBICIINX MOPSIKOB, TOMYCKAIOIINE TOHIKEHUE TTOPSAKA.

9.6. Jluneiinpie nuddepeHIHATbHbIC YPAaBHEHUS BBICHIAX TIOPSAKOB C  MOCTOSHHBIMH
koaddurmentamu. Meton Jlarpanxa.

9.7. Jluneiinpie nuddepeHIUATbHbIC YPAaBHEHUS BBICHIAX TIOPSAKOB C  IMOCTOSTHHBIMH
koa(ddurmentamu. MeTton HeonpenenEHHBIX KO3(PPHUIIUESHTOB.

[lepeueHb TEOPETHYECKHUX BOIIPOCOB K IK3aMEHY
(ounast popma oOyueHus — 3 cemectp, 3a0uHast popma 00ydeHUsI — Kypc 2 CECCHst 3UMHSIs)

Paznen 10. YucnoBble 1 PyHKIIMOHANBHBIE PSAJIBI

10.1. Tlonsrue umcimoBoro psga. Cxoaumocth psina. HeoOxomumoe ycioBHE CXOAMMOCTH.
Cymma psina.

10.2. IlpusHaku CpaBHEHHUS PS/IOB.

10.3. Ilpusnak Jlanambepa cXOAMMOCTH 3HAKOTIOJIOKUTENBHBIX PS/I0B.

10.4. PagukanbHbIi MU MHTETpajdbHBIA Hpu3Haku Kol cXoauMocTH 3HAKOMOJIOXKHUTENIbHBIX
PSIOB.

10.5. 3HakonepeMeHHbIE YMUCIOBBIE Psiibl. AOCOJIIOTHAs M YCIIOBHAs cXoauMocThb. ITpusHak
JleliOHMLIA.

10.6. ®ynkumonansHble psabl. [lonsTHe creneHHoro psina. Teopema AoGens. OO6nmactb
CXOJMMOCTH, HHTEPBAI U PAINYC CXOJIUMOCTH.

10.7. Pa3noxenue GpyHKIMIA B cTenieHHbIE psabl Teinopa u Makiopena.

10.8. IlpumeHenue psiioB AJisi TPUOIMKEHHBIX BEIUMCICHHM.

10.9. Tonsrue psana @ypwe. Koo duuments psaa Oypse.

10.10. Pa3znoxxenue u€tHoit GpyHKIMU B psig Dypobe.

10.11. Pa3noxenue nHeu€raou GpyHkimu B psig Oypee.

10.12. Paznoxenue pynkmuii B psig Pypbe Ha MPOU3BOJILHOM ITPOMEKYTKE.

10.13. JJoompenenenue GpyHKIuu 11 pa3inoxeHus B psg Oypee.

Paznen 11. Teopus GyHKINH KOMIUIEKCHON TIEPEMEHHOM.

11.1. Tlonsitue GyHKIUM KOMIUIEKCHOTO IepeMeHHOro. JlelicTBuTenbHass ¥ MHUMas 4acTh
byHKINN.

11.2. OcHoBHBIC 1eMeHTapHbIe QYHKIIMHU. FIX CBOWCTBA M BBIYUCIICHUE.

11.3. Ycnosust Komm-Pumana. AHaTUTHYHOCTE QYHKIINU.

11.4. IuddepenunpoBanne GyHKIIUN KOMIUIEKCHOTO IEPEMEHHOTO.

11.5. MUaTerpupoBanne GyHKINN KOMITJIEKCHOTO TIEPEMEHHOTO.

11.6. Paznoxxenne pynkiuu B psaa Jlopana. Otbickanue K03 HUIIMEHTOB.

11.7. OcoOble TOYKH QYHKITUH.

11.8. BblueThbl U UX NPUIIOKECHUS.

Paznen 12. OnepaiinoHHOE UCYUCIIEHUE
12.1. Onepanmonnoe ucuncnenue. [Ipeodpazosanue Jlamnaca. OpuruHanm u U300pakKeHUE.

12.2. Ucnonp3oBaHue TabIUIIBI OPUTHHAIOB U U300paKCHUH.
12.3. Teopembl pa3iioKeHHUs.



12.4. TlpunokeHust ONEPALMOHHOTO MCYMCICHMS K peleHuo  JuddepeHIualbHbIX
YpaBHEHUM.

3.10 TunoBbie NPAKTUYECKHE 3aJAHNUS K IK3AMEHY
(mns o1leHKY yMEHUH, HABBIKOB U (MJIH) OTIBITA JACSTEIHHOCTH)

Pacrnipenienenue npakTHYeCKUX 3aJaHUI K 9K3aMEHaM HaXOAMUTCS B 3aKPbITOM JJIs
oOyuaromuxcs focryne. PazpaboTaHHbIe KOMIUIEKTHI TUITOBBIX MPAKTUUECKUX 3aJaHUN K
9K3aMEeHaM He BBICTABISIOTCS B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pazoBaTenbHyto cpeny 3a0 KT
HpI'VIIC, a xpansarcs Ha kadeape-pazpadorunke B cocrape ®OC 1o AUCIUIUIHHE.

Hwxe npuBeeHbl 00pa3ibl TUIIOBBIX MPAKTHYECKUX 3aJaHUN K IK3aMEHAaM.

OO0pa3iibl TUIOBBIX MPAKTHYECKUX 33IaHUI K SK3aMEHY
(ounast popma oOydeHus — 2 cemecTp, 3a04Has Gpopma 00ydeHHst — Kypc 1 ceccus JIeTHsIs)

1. Haiitu HeompezneneHHble WHTErpaibl. B /ByX mepBbIX MpUMepax IMPOBEPUTH PE3YJIbTaTh

nudepeHIMPOBAHUEM.
I 11 111 v
cos xdx 2 3x 2x—1 d dx
a) Vsin * x Ixe dx ; J‘\/x274x+1 x.’ '[4x3—x.
Inxdx 5 . x+2 x+1
— X~ sin2xd. —d d.
6) xv 1+nx . '[ )G; J.xz+2x+2 g J‘x3+x ’
2
by x+3 cos x
d. Vx Inxdx ————dx W g
) J.\/x—l x. '[ 5 J.\/4x2+4x+1 jsinx+cosx !
sin xdx 1 x+4 2
—— xarcsin—dx ————dx S
r) cos® x . '[ x o ’[\/)c2 +x-2 . J.x“ -16

2. BBIUMCIUTD IJI0IIa1b 00J1IaCTH, OTPAHUYCHHOM JIMHUSIMH.
— 2 _ — x_
a) ¥ =X 5 y=x-3 :

X2

y=x*+1 y="—, y=5
0) 2

2 2

. x_z + y_z =1

3. Haiitu miomans diuinamnca @ b )

4. Haiitu momaab Kapauouaer £ = ¢ (1-cosg).

. _ . T, <x<7
5. Haiitu mmuny ayru muauam Y = 10 8in X poy A A .
X = R(cost+tsint);

6. HaiiTu nnuny pa3BepTKu OKpY>KHOCTH {y = R(sint—tcost).

X+ +2 =R
7. Haiitu tutoniaib TOBEPXHOCTH CEephl Y .
X+ y2 +7 <R

o]

. Haittu 00BbéM 1mapa
9. Haiitu o6Gnactu onpeneneHust cieayonmx GyHKIUNA U CeNaTh YePTEKU:

a)ZZ\/9—x2—y2‘ 6)z:1+\/—(x—y)2;

b

B)Zzln(x+y). r) Z= X +arccosy.
10. HaiiTi TuHUM ypOBHS CIEAYIOMMX (PYHKITUI:

a) z=1n(x2+y2); 6) z = arcsin (xy); B) Z:x2+4y2'



11. HaiitTi moBepXHOCTH YPOBHS () YHKIIHIA:
2 2 2
a)uzx—y+z; 6)u:x +y +Z'

12. Haiiti TOUYKHM pa3pbiBa QyHKITHMN:

1
2 2 - -
a)Z:h'lﬂx +y : 6)Z 9—x2—y2;

1 1
z= 3 Z=C0S—
B) ()C—y) ; r) Xy
. y 10z N 10z =z
T2 2ys AT Ty
13. ana dhyHKIMS (" =»7) . [Tokasats, uro * x yoy y
2 0z 0z
z:y—+arcsin(xy) xza——xya—+y2=0
14. Jlana pyHKms 3x . Iloxazarsp, uro x Y
&’z 0’z
z=In@* +)* +2x+1) e
15. lana pyHkmus < Y . [Tokazars, uyTo o
, 0%z 0’z , 0%z
o X 82_2xy88 +y 82+2xyz:O
16. lana ¢pyHKIMS Z=€" TIlokasarb, 4T0 * xey y

0z 0%z 3 0z 0°z

— -y — — =
17. lana dyHkims z=Inf+e ) [Tokazatp, uto Ox oxdy  dy Ox’
X 0%z 0z
z=— x - =
18. ana dyHkimst Y . Iloka3aTts, 4T0 0x0y 0Oy
19. Jlana dynxiust 2 = /(52 9). touka AX,,,) U BEKTOP az{al,az}. Haiitu:

1) grad z B Touke A;

2) IpPOM3BOIHYIO B TOUKE A I10 HANpaBJIeHHIO BekTopa ¢ .

z =3x2y2 + 5xy2; A(l; 1), a:{2; 1}.
20. MccnenoBarh Ha SKCTPEMYM CIIEAYIONIHE (DYHKITHH:
2) z=X —xp+)" +9x—6y+20, 6) 7 = px—) —x+6y

0 dxdy
21. IlepeliTh K HOJAPHBIM KOOpJAMHATAM M BBIYMCIUTH JBOMHOM HHTErpal ® VXZ +y rae
(D) 3amano HepaBeHcTBamMu X2 + y2 < 2x + 2y, X2 +y2 > 4,

[ ytexdxdy,
22. Beruncauth aBoiHOW wmHTerpan (P rae ooOmacte (D) 3amana HepaBeHCTBaMH
0<x<m2, tgx <y < 2tgx, ctgx <y < 3ctgx, caenaB HaAJIeKaU[yI0 3aMEHY [TEPEMEHHBIX.

23. Haiitu miomans GUrypsl, 3aJaHHOi HEPaBEHCTBAMHU V3<p<2sin2, 0<p< m/2

KOOpJMHATAaX.
24. Haiitn o6beM V Tena T, orpaHU4eHHOT0 NOBEpXHOCTIMU X2 +y2 =4,z2=8 - x2—-y2, z=0.
25. Haiiti muiomanp moBepxHoctH (£2), 3aJaHHONW COOTHOLIEHUAMH Z = X2 +y2,z2<4 .

B IOJIAIPHBIX

OOpa31bl THITOBBIX MPAKTHYECKUX 33JaHUI K 9K3aMEHY
(ounast popma oOyueHus — 3 cemectp, 3a0uHast popma 00ydeHUsT — Kypc 2 CecCHsi 3UMHSIs)

1. VccrnenoBaTh Ha CXOAUMOCTH YHUCIOBBIE PSbI ¢ TOJNOKUTENbHBIMU WwieHamH I, 11. ccnenoBate
Ha a0COIOTHYIO U YCIOBHYIO cxonuMocTh pan II1. Haiiti o6nacts cxonuMocTu yHKIIMOHATBHOTO
pana IV.



N D B

10. Paznoxuts B psig Dypbe GYHKIMIOY= X, B HHTEPBATIE X

. HaiiTu o61acTh cX01uMOCTH (YHKIIMOHATIBHOTO psijia *

-3
. Haiitu ¢ TouHOCTBIO A0 10 ONpPECACIICHHBIM UHTETpaAI °

I 11 111 v
S 2n—-3 - n+1 > Lt S n(x+2)"
a) ;3n2—2 T 2"(n=1. 20y X7 '
- n\/ni (n.) 0 (_l)n o n2
6) ;w/n +7 ; X ,,Z:;nlnn, ,,22122"(x—1) .
3 At n? =2 +1Y i[_g" sin” Z(x+3)2”
B) n=1 V3n 2 n=1 I’l2+1 . »=1 # ; n=1 2n+1 .
CIEEE Tn) [z [sew
: n=1 2n + n=l 3n+5 . n=1 lnl’l ’ n=1 371 +1

. UccnenoBath Ha CXOI[I/IMOCTB YHUCJIOBBIC 3HAKOIIOJIOKUTCIbHBIC PAAbI:

= 4" 4 5" = n+2j"
a); 20" 0) 2( nJ.
o 1
~(n+1)(x+2)"
0,2 2
Icosx—dx

. -3
. Beraucnuts SN ¢ tounoctsio 110 10

. -3
. Beruncauts SIB ¢ TounoCTHIO 1o 107
. Beruepruth 061aCTh, 3aJaHHYIO HEPABECHCTBAMMU:

|Rez| < 1,|Imz| < 2

. BH‘lepTI/ITL O6J'IaCTI>, 3a/IaHHYIO HCPpABCHCTBAMMU:

|z| < 2, Eiarg(z—l}«:g

. Beruucnuts HUHTCIpall:

z2+1
Sﬁz_1|=2 Z2+4*Siﬂ§

é [—m; ]

11. Onpenenuts BerueT GyHkiuu f(z)= tgz .
1

12. Onpenenuth BeiueT GyHKIuu f(z)=
13. MeTrogoM ONEPAalMOHHOTO WCYHUCICHHUS HAWTH 4YacTHOE perieHune audepeHnaaIbHOro

24+ .
z5+1 , B 0c000i Toukezy=1.

YpaBHEHUS:X'+5X= 2, yIOBJIETBOpPsIOIIEee HauaapHOMY ycinoBuio X(0)=1.

14. MeTrogoM ONEPAlIMOHHOTO WCYHUCICHHUS HAWTH 4YacTHOE perieHune audepeHnaaIbHOro
ypaBHeHU:X"-2X"+X' = 4, ynoBaeTBopsitoliee HadalbHbIM yesnoBusamx(0)=1, x'(0)=2, x"(0)= -1.
15. MeToaoM onepanroOHHOTO HCYUCIICHHUS HATH 9acTHOE pelIeHne cucTeMbl auddepeHnnanbHbIX

ypaBHEHUH:

{J'c=2x+2y+2
y=4y+1

9

YIOBIIETBOPSIOIIEE 3aIaHHBIM HauanbHbIM ycioBusiM: x(0)=0, y(0)=1.

16. MeTtoaom OIICPAIOHHOIO UCHHUCIICHHUA HaWTH YaCTHOE PCHICHUC CUCTCMbI I[I/I(b(bepeHHI/IaHBHHX

YPaBHEHUN:

{ X =x+4y
y=—-2x—-y+9



YIOBJIETBOPSIOIIEE 3a/IaHHBIM HadanbHBIM yciaoBusaM: x(0)=1, y(0)=0.
17. Haiitu cymmy psina

i 14

HA9n? —T0n- 24

18. HOJ’ILSYHCB Pa3IMIHBbIMU MCTOJlaMHU UCCJICI0BATHL HA CXOOAUMOCTD PO

© sin® A
2.3

o T+ 1

19. Haiiti 06;1acTh cXOAMMOCTH (DYHKITMOHAIBHOTO Psijia

an zn+l

s (x+3)
Zam@r D

L ()'n

2. @-i-1"-(2-n+1)"
20. Berarcauth cymMmy psiga #=l - ¢ TouHocTh o = 0,001.
21. BocCTaHOBUTh aHATUTHYECKYI0 B OKPECTHOCTH TOYKH Zo= 0 QyHKUuUIoO f(z) mo u3BecTHOU
JEWCTBUTENLHOM YacTu u(x, y) = €”-cos x + x u 3Hauenuro f{0) = 0.
22. BeMUCINTh HECOOCTBEHHBIN HHTETPAJ

'-F dx
[:a:‘5 + 1)- (Ii + 16)

-0
23. BerunuciauTh UHTErpal
9 .
z'—snlz

dz

.z
b-lF3gin= -z — )
2 1

24. BocCTaHOBUTH aHAJTMTHYECKYIO B OKPECTHOCTH TOYKH Zo (PYHKIHIO f{Z) IO U3BECTHOM MHUMOU
4yacTu v(x,y)= y+2x-yu 3Hauenuto f{0) = 0.



4 MeToauyeckne MaTepUAJIbl, ONpeIe/sIIolINe NPoleaypy OeHUBAHUS
3HAHUI, yMEeHHUIl, HABBIKOB U (MJIM) ONbITA AeSTEJIbHOCTH, XaPAKTEPHU3YOIIUX

B rtabnuie

ITAIlbI (l)Ole/IpOBaHl/Iﬂ KOMHeTeHHl/Iﬁ

IIPUBEJCHbl ONMUCAaHUA IPOLENYp IPOBEACHUS KOHTPOJIbHO-OLIEHOYHBIX

MEpONPUATHIA U MPOLEAYP OLIEHUBAHUS PE3Yy/IbTaTOB O0YUYEHHUs C TOMOIIBIO OLEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyell nporpaMMoin AUCIUILINHBL.

HaumenoBanue
OLEHOMHOTO Omnucanus MpoIenyphl MPOBEACHNUS KOHTPOIHHO-OIIEHOYHOTO MEPOTIPHSITHS
cpesicTBa Y TIPOIEAYPHI OIICHUBAHUS PE3YIbTATOB 00YUESHHS
IIpenomaBatens He MEHee, YeM 3a JBE HeAeNnu J0 cpoka 3amuthl PI'P momkeH cooOmuTh
KaxaoMy oOyuatoniemycs Homep BapuanTa PI'P. 3amanust PI'P BbUTOKEHBI B 3JEKTPOHHOM
uHpopMannoHHO-00pazoBaTenpHON cpene 3a0MKT UpI'VIIC, moctymHO# oOydaromemycs
PacueTHo- yepe3 ero Ju4yHBH kaOwHer. PI'P  nmomkHa OBITH BBIIONHEHA B  YCTaHOBIICHHBIH

rpadudeckas padoTa
(PTP)

Ipero/iaBaTeeM CPOK U B COOTBETCTBHHU ¢ TpeOoBaHUsIMHU K opopmienuio PI'P (TekcroBoit u
rpadudeckoil 4yacreit), chopmynupoBaHHEIME B [lomoxxenun «TpeOoBaHHS K O(QOPMIICHHIO
TEKCTOBOH W rpaduueckoit moxymeHtanuu. HopMokoHTpoby» (B mocnenHen penakmun). PI'P
B Ha3HA4YEHHBIH CPOK CHaloTcs Ha NpoBepKy. Ecim mpemycmorpena yctHas 3ammura PI'P, To
oOyuatomuiica oOBICHSIET pelIeHHe 33ad, YKa3aHHBIX NIPENoAaBaTeleM, U OTBEYaeT Ha €ro
BOIIPOCHI

KonTtponsnas pabora

[IpenonaBaTens Ha YCTAHOBOYHOM 3aHATHUU JOBOAMUT IO OOYUYAIOMIMXCS: TEMBI, KOJIUYIECTBO
3aJaHui B KOHTPOJIBHOHM pabore. KoHTposnbHas paboTa [omkHA OBITH BBIIOJHEHA B
YCTAHOBJICHHBI CPOK M B COOTBETCTBHM C TMpaBHIaMH K OQOPMICHHIO (TEKCTOBOH H
rpadudeckoit gacreit), chopmynupoBaHHEIMU B [lonoxkenun «TpeOoBaHug K OQOPMICHHIO
TEKCTOBOM W rpaduyeckoil IoKymMeHTanuu. HOpMOKOHTponb» B TOCHETHEH penakIuy.
BoimonnenHass KOHTpoibHas pabora mepemaercss sl IIPOBEPKH MPEIoAaBaTeNio B
yCTaHOBIICHHBIE CPOKH. Eciam KOHTpoibHas paboTa BBINOJIHEHa HE B COOTBETCTBUH C
yKa3aHUsIMH WJIM HE B TIOJIHOM 00beMe, OHA BO3Bpamaercs Ha 10paboTKy

Joxman

3amuTa J0KJIAN0B, MPEIYCMOTPEHHBIX paboueil mporpaMMON ANCHUIUIMHEL, TIPOBOJUTCS BO
BpeMsl  NIpakTH4YecKMX  3aHATHH. [lpemonmaBaress  Ha  NPAKTHYECKOM  3aHATHH,
NPEAIIECTBYIOEM 3aHATUIO TIPOBENCHHS KOHTPOIS, MOBOAMUT 1O OOYYAIOIUXCS: TeMy
JIOKJIaI0B ¥ TPeOOBaHUs, MPEIBSBISEMbIC K UX BBIIIOJTHEHHUIO U 3aITHTE

Pa3zHoypoBHeBbIE
3a1a4n

BreimonHeHne  pa3HOYpPOBHEBBIX  3ajlad, MPeAyCMOTpPEHHBIX  paboueld  mporpamMmoin
JUCLUIUIAHBI, TPOBOJATCS BO BpeMs MPAaKTHUECKUX 3aHATUH. Bo BpeMs BBINIOJIHEHHS 3a/laHUN
pasperniaercs moJab30BaThCs YaeOHUKAMU, CITPABOYHUKAMHU, KOHCIIEKTAMU JIEKIIUH, TeTPpaIsiMu
JUISL TPAKTUYECKUX 3aHATUH

Koncnexr

3amuTa KOHCIIEKTOB, IIPEAYCMOTPEHHBIX paboueil mporpaMMoil AUCIUITIHHEL, IIPOBOJANUTCS BO
BpeMsl  IpaKkTHYecKWX  3aHsaTui. IlpemonmaBatens  Ha ~ NIPAaKTHUYECKOM  3aHATUH,
HPEIIECTBYIOMEM 3aHATHIO TNPOBEICHUS KOHTPOJSL, MOBOAUT [0 OOYdYaIOMMXCS: TeMy
KOHCIIEKTOB U TpeOOBaHNUs, IPEABSIBISICMbIE K X BHITIOJIHEHHUIO 1 3alUTe

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

TectupoBaHHe MPOBOIUTCS IO PE3YNIbTAaTaM OCBOCHHS TEM WM Pa3ieioB JUCIUTUIMHBI HITH
M0 OKOHYAHHWIO €€ H3YyYeHHS BO BpeMs IPAKTHUSCKUX 3aHATHH. Bo Bpems mpoBeneHHS
TECTHPOBAaHUS IONB30BATHCA YYCOHHKAMH, CIPABOYHHKAMH, KOHCIIEKTAMH JICKIIHH,
TeTpaJsAMHU JUIA TIPAKTHYSCKUX 3aHATHH He paspemreHo. [IpemomaBatens Ha HMPaKTHIECKOM
3aHATHH, MPEIIIECCTBYIOMIEM 3aHATHIO MPOBEACHUS TECTa, JOBOIUT 0 OOYUYAIOMIUXCS: TEMBI,
KOJIMYECTBO 3a/JlaHUH B TeCTe, BpEMs BBHIMOJHEHUA. Pe3ylbTaThl TECTUPOBAHUS BHJIHBI
oOyuaromeMycs Ha KOMIBIOTEpE cpa3y Hocie IPOXOXKICHUS TecTa

Jlns opraHu3aiiiil ¥ TMPOBEACHUS MPOMEKYTOUHON aTTECTAIMU COCTABISIOTCS THITOBBIC
KOHTPOJIbHBIE 3aJIaHUsl WJIM WHBIE MaTepuaibl, HEOOXOJIMMBIC JUIsl OICHKH 3HAHWW, YMEHHIA,
HABBIKOB U (WJIM) OTBITA JESTEILHOCTH, XapaKTEPHU3YIOIIMX dTarbl POPMUPOBAHUS KOMITCTCHIIUN B
npoIiecce OCBOCHUSI 00pa30BaTEIbHON TPOTrPAMMBI.

[lepeueHb TEOPETUYECKUX BOIMPOCOB M THIIOBBIC MPAKTUYECCKHUE 3aJaHUS PA3HOTO YPOBHS
CJIO)KHOCTH ISl TIPOBEIICHHSI MPOMEKYTOYHON aTTeCTallid OOyYarolluecs IMOJIydaroT B Havale
ceMecTpa dYepe3 3JIEKTPOHHYI WH(OpMannoHHO-oOpa3oBarenbHy0 cpeny 3a0llKT Upl'VIIC
(TMYHBIN KaOUHET 00yJarOIIETocs).




Onucanue npoueayp nNpoBeaeHusi NPOME:KYTOUHOM aTTecTanun B gopme 3a4era
U OLlCHUBAHUS Pe3y/JIbTATOB 00y4YeHUsI

[Ipr mpoBeneHUM MPOMEKYTOUHOW aTTecTallMu B (opMe 3adeTa MpenojgaBaTeib MOMKET
BOCTIOJIb30BaThCS Pe3yabTaTaMH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemectpa. C 1embio
MCIIOJIb30BAaHUsl PE3YJIbTAaTOB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, MPENOJaBaTelb MOJACUUTHIBAET
CPEIHIOI0 OIIEHKY YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMM oOyuaromierocsi (CymMma OILIEHOK,
MOJIyYEHHBIX 00yUaIOLIUMCS, IEIUTCSA HA YUCIIO OLICHOK).

Ikana u KpUTEPUM OLlEHMBAHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIH B pe3yJibTare
H3y4YeHHsl JUCIUIJIMHBI IPH MPOBeeHUU MPOMEKYTOYHON aTTecTaAllul
B (popme 3a4eTa no pe3yabTaTaM TeKYyIero KOHTPOJIs
(0€e3 10MOJTHUTEIBLHOT0 ATTECTALIMOHHOIO0 UCTILITAHMST)

Cpennsisi OLeHKa ypOBHS
chopMHPOBAaHHOCTH KOMIIETSHIINH [Ixana oueHnBaHUA
10 pe3yJIbTaTaM TEKYIEro KOHTPOJIS

Ouenka He MeHee 3,0 ¥ HeT HU OJHOU

o «3a4YTCHO»
HCYIOBJIETBOPUTECJILHON OLCHKHU IO TCKYIIEMY KOHTPOJIIO

Ormenka meHee 3,0 nim modydeHa XoTs OBl 0JHA
HeyJOBJICTBOPHUTEIbHAS OL[EHKA [0 TeKYIeMy KOHTPOJIIO

«HC 3a4YTCHO»

Ecnu onienka ypoBHS COPMHPOBAHHOCTH KOMITETEHIIMI 00y4JarOMIerocsi He COOTBETCTBYET
KPUTEpUSIM TIONyYeHHs 3adera O3 JONMOJHUTENBHOrO AaTTECTAl[HOHHOTO HCIIBITAaHHS, TO
POMEXYTOUHAsI aTTECTAalUsl TPOBOIAUTCA MO TEPEUHI0 TEOPETUYECKUX BOMPOCOB M THUIOBBIX
NPAaKTHYECKHUX 33/1a4 WIH B pOpMe KOMIIBIOTEPHOTO TecTUpoBaHus. [IpoMexxyrouHas arrecranus B
¢dopme 3adera ¢ MPOBEJCHUEM aTTECTALIMOHHOTO UCTIBITAHUS MPOXOJUT HA TIOCIETHEM 3aHATHH 110
JMCLUILIIMHE.

[Ipu mpoBeaeHWH MPOMEKYTOUHOW aTrTecTalud B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapUaHT TECTOBOrO 3amaHus ¢opmupyercs n3 OT3 nmo aAucHMIUIMHE CIydailHBIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil TOKHBI OBITH 3aJaHUAMHU OTKpBITOro THNA U 50 % 3a1aHuil — 3aKPBITOTO
THIIA.

Onucanue npoueayp NpoBeAeHUs MPOMEKYTOUHOM aTTecTanun B Gopme IK3aMeHa
U OLlCHUBAHUS Pe3y/JIbTATOB 00y4YeHUsI

[Mpomexyrounass arrectanus B (GOpME DJK3aMEHa TPOBOJUTCSA IIYTEM  YCTHOTO
cobece10BaHus 110 OMJIeTaM Wik B OpMe KOMITBIOTEPHOTO TECTHPOBAHUS.

[Ipy mnpoBeAcHWHM TPOMEKYTOYHOW arrecTanmwui B (opme coOeceloBaHUS OWICTHI
COCTABJISIFOTCSL TAKUM 00pa3oM, YTOOBI KXKIBII M3 HUX BKIIOYA B c€0Sl TEOPETHUYECKUE BOIIPOCHI U
MPAKTUIECKHEC 3a/IaHUS.

buner comepXuT: OJMH TEOPETUYECKHUW BOIPOC JUIS OLICGHKM 3HAHWM (BBIOMpaeTcs u3
MIEPEYHS TCOPETHUSCKUX BOIMPOCOB K IK3aMEHY) U JIBa MPAKTUYCCKUX 3aIaHUS JUTSI OIEHKNA YMECHHUM,
HaBBIKOB U (WMJIM) OTIBITA JIEATSILHOCTH (BBIOUPAIOTCS U3 MEPEYHS TUIIOBBIX MPAKTHUECKUX 3aJaHHUN
K 9K3aMEHY).

PacnpenencHue TeOpeTHUECKUX BOMPOCOB M MPAKTUYCCKHUX 33aJaHHI 110 dK3aMEHAI[HOHHBIM
OwmieTaM HaxOJUTCS B 3aKPBITOM JIJIsl 00yJaromuxcs JocTymne. Pa3paboTaHHbBI KOMITJICKT OHIIETOB
(25-30 OuneTOB) HE BBICTABIISICTCS B AJICKTPOHHYIO HWH()OPMAIMOHHO-00PAa30BaTEIbHYIO CpEay
3a0KT UpI'VIIC, a xpanutcs Ha kKadenpe-pazpaborunke ®OC Ha OyMaKHOM HOCHUTENE B
coctaBe ®OC o OUCLUIIIIMHE.

Ha sk3amene oOydaromuiics 6eper OWIIET, I TMOJATOTOBKM OTBETa HA dK3aMEHAITMOHHBIH
OusietT oOyuaroreMycsi OTBOJUTCS BpeMs B nipezieniax 45 muHyT. B mporiecce oTBeTa o0yyaromnierocs
Ha BOIPOCHI ¥ 3a/IaHUs OMIIEeTa, MPEIO0/1aBaTelb MOXKET 33/1aBaTh JOMOJHUTEIIBHBIE BOTIPOCHI.




Kaxnplit Bompoc/3aanue Ouiera OLEHHMBAETCS 10 YETHIPEXOAIbHOM cHcTeMe, a Jalee
BBIUUCIISICTCS CpelHee apu(METHYECKOe OICHOK, MOJYYEHHBIX 3a KaXKIbld BOIPOC/3aJaHHE.
Cpennee apudmMeTHyeckoe OIIEHOK OKPYTIISETCS JI0 LEJIOro MO IpaBUiIaM OKPYTJICHHUS.

[Ipu mpoBeeHWH MPOMEKYTOUYHOM aTTecTalud B (OpME KOMIBIOTEPHOTO TECTUPOBAHUS
BapUaHT TECTOBOrO 3amaHus ¢opmupyercs n3 OT3 nmo aAucHMIUIMHE CIyYailHBIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil TOJKHBI OBITH 3aJaHUSAMHU OTKpBITOro THNA U 50 % 3a1aHuil — 3aKPBITOTO
THIIA.

Oo0pa3zen 3k3aMeHAIMOHHOT0 OnJIeTa

15,5@5535 YTBEPXIAIO
3aBeayromuit kadeapoit
3a61KT UpI' VIIC 35 i 6 e 1 «IMuM»
20 20 K3aMeHAIlMOHHBIN OmieT Ne 3a6IIKT,

MO JUCHMITIIMHE «MartemaTuKa»

y4eOHBIH ro H.B.Ilemkos

1. [TonsiTue mepBooOpa3HOii U HeompeaenEHHoro nuTerpana. CBoicTBa HEOMpeaeIEHHOTO
uHTerpaia. Tabnuia nHTErpanoB

2. Haiitu Heonpenenenusie uHTerpansl. [IpoBepuTh pesynbrarsl quddepeHmpoBaHuem.

cos xdx
Vsin” x
y 1oz 10z =z
3. Jlana pynknus z = ——— - lloka3atp, 410 ——+ ——=—-.
(x"=y7) xox yady y

Cocmasun: doyenm xageopol [IMuM M.B.Cmpuxaps




