OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCIIOPTA
®denepanbHOE TOCyIapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHUE BBICIIIETO
oOpa3zoBanus «VpKyTckuil rocyapCTBEHHBIN YHUBEPCUTET yTeH COOOIICHUS»

(®I'BOY BO UpI'VIIC)

3adaiikajabCKMil HHCTHTYT 7KeJ1e3HOA0POKHOI0 TPAHCIIOPTA —
¢unan PenepaabHOro rocy1apcTBEHHOIO OOIKETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BhIcIero oOpa3oBanus «VIpKyTCKUii TOCY1apCTBEHHBI YHUBEPCUTET MTyTEH COOOIICHUS

(3a6VIKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEeKTOpa
oT «31» mag 2019 r. Ne 378-1

b1.0.07 MartemaTuka

paboyas mporpamMma JUCIUTIITNHBI

CroeranbaocTh — 23.05.03 IToaBMKHOM COCTAaB JKEIE3HBIX JOPOT

Crermmanusanst — [ py30BbI€ BarOHBI

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHUKA — HHKCHEPD myTel COO6H.I€HI/I$I

dopma u cpok 00ydeHHs — ouHas Gopma, S sieT oOyueHus; 3a09Hast popma, 6 JeT 00yUeHUs

Kadenpa-pazpabotunk nporpammsl — [IpukiajHas MexaHuKa U MaTeMaTHKa

O61as TpyJI0eMKOCTh B 3.€. — 13
Yacos o yueOHOMY 1U1aHy — 468

Ounas ¢popma o0yueHust

PopMbl IPOMEKYTOUHOW aTTECTAllUH B CEMECTPaX, Kypcax

ouHasi opMa oOy4eHus: 3a4er 1 cemecTp, 3K3aMeH 2 ceMecTp,

9K3aMeH 3 ceMecTp, 3a4eT 4 ceMecTp

3aouyHast popma oOy4eHus: 3a4etr 1 Kypc, ok3ameH 1 Kypc, 3k3aMeH 2 Kypc,
3a4uer 2 Kype

Pacnpeneneﬂne YaC0B JUCHHUILUIMHBI 11O CeMECTPpaM

Cemectp 1 2 3 4 Wroro
Huciio Heslenb B ceMecTpe 17 17 17 17
Bu sassruii YacoB no Yacos 1o Yacos 1o Yacos 1o Yacos no
VII VII VII VI il
AyauTOpHasi KOHTAKTHas puaﬁoTa 51 68 68 34 221
Mo BUaM y4eOHbIX 3aHATHH
— JICKITHHA 17 34 34 17 102
— IPAKTHUYECKHE 34 34 34 17 119
— 1abopaTopHbIe - - - - -
CamocrosiTejibHast padora 57 40 40 38 175
JK3aMeH - 36 36 - 72
Hroro 108 144 144 72 468

3aounas popma 00yyeHus

PacnipenesieHue 4acoB JUCHHUILIMHBI 10 KypcaM

Kypce 1 1 2 2 HTtoro
Bu sansmiii Yacos 1o Yacos 1o Yacos 1o Yacos no Yacos no
VII Y11 yiI Y11 yia
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 mnporpamMma AWCHUIUIMHBI pa3padoTaHa B cooTBeTcTBHM ¢ DenepaibHbIM
TOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS — CHEIUATUTET TIO
crennanbHocTi  23.05.03 TloaBukHOM coOCTaB KEJIE3HBIX JOPOT, YTBEPXKACHHBIM IPUKA30M
MunuctepcrBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepanuu ot 27.03.2018 r. Ne 215.

[Tporpammy cocTaBHII:
K. (0.-M.H., JIOIICHT B. A. T'ma3neB

Pabouas mporpamma paccMOTpeHa U 0100peHa il UCTIOIb30BaHUs B yUeOHOM Ipoliecce Ha
3acenannu kadeapsl «IIpukiagHas MexaHuKa U MaTeMaThKay, poTokoi oT «07» mas 2019 1. Ne 9.

3aB. kadenpoi, K.¢.-M.H., TOIICHT H.B. I1emkos

COI''TACOBAHO

Kadenpa «[TonBuxHOI coCTaB XKeNe3HBIX TOPOT», IPOTOKOI OT «15» mast 2019 r. Ne 10.

3aB. kadenpoii, K.T.H., JOLEHT T.B. UBanoBa



1 IEJW U 3AJAYM JUCOUTIIVHBI

1.1 ]_leJ'lPl npenmogaBaHvs IMCUMILIMHBI

(dbopMHUpOBaHUE y O0YYAIOIIUXCSA METOJOJIOrHIeCKOro (hyHIAMEeHTa JJIs aHaJIM3a MPOOJIEMHBIX CHUTyalluil Ha
OCHOBE CHCTEMHOTO MOAX0/1a

(dbopMHUpOBaHHME U PaA3BUTHEC y OOYYAMOIIUXCS CIOCOOHOCTEH pellaTh WHKEHEPHBIC 3aJa4dl C IMOMOIIBIO
MaTeMaTHUYeCKUX METOJIOB

1.2 3agaum JAMCHMILIHHBL

1 o6yquMe MAaTEMATUYCCKUM MCTOJIaM U MOJICJIAM, HABBIKAM PCHICHUA MAaTCMATUYCCKHUX 3a/la4

q)Ole/IpOBaHl/Ie yMeHl/Iﬁ 1 HAaBBIKOB MPUMEHATHL MATEMATHICCKUE METOAbI U MOJICIIU IPU OIMMMCAHUU, aHAJIN3EC U
PEIICHUHN NPAKTHICCKUX 3a1avd

1.3 Ilesb BoCIUTAHUS U 32124 BOCIIUTATEIbHOM padoThl B pAMKaX JMCHUIIJIHHbI

Hay‘IHO-O6p330BaTCHLHOG BOCIIMTaHUC 06yqaloumxc;1

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

Lenp gocturaercs no Mepe peleHns B €AMHCTBE CIETyIOIUX 3a0ay:

— (QopmupoBaHHE CHCTEMHOTO M KPHTHYECKOTO MBIIUICHHUS, MOTHBAlMM K OOYYEHHIO, pa3BUTHE HHTEpeca K
TBOPUYECKOU HAYYHOU AEATEIbHOCTH;

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

— HOMYJISIPU3aIHsl HAyYHBIX 3HAHUM cpeau 00ydaronuxcs;

— COJICHCTBUE MOBBIIICHUIO IIPUBIEKATEIbHOCTH HAYKU, OAAEPAKKA HAYYHO-TEXHUYECKOIO TBOPUECTBA;

— CO3/1aHHMe YCIJIOBHUH JUIsl TOJIy4eHUs] OOy4arolMMHUCS JOCTOBEPHOH MH(OPMALMH O NEPENOBBIX NOCTHKEHHIX MU
OTKPBITUSIX MHPOBOW M OTEUECTBEHHOM HAyKM, IOBBIIICHHWS 3aMHTEPECOBAHHOCTH B HAyYHBIX IO3HAHMAX 00
YCTPOMCTBE MHpa 1 OOIIECTBA;

— COBEPIICHCTBOBAHHNE OPTaHU3ALUH 1 TUIAHUPOBAHUS CAMOCTOSATEIHHON PabOTHI 00yJalOIUXCsl Kak 00pa30BaTeIbHON
TEXHOJIOTHH (OPMHUPOBAHKS OyIyIIEro clenuaiicTa MyTeM MHINBUAYaIbHOW MTO3HABATEILHON M UCCIEI0BATEIbCKON
JESITEIbHOCTH

[TpodeccronanbHO-TPYAOBOE BOCTIMTAHNE 00YJAIOMIMXCS

Lens mpodeccnoHambHO-TPYI0BOTO BOCIIUTAHHS — (DOPMHUPOBAHUE Yy OOyUArOUINXCS OCO3HAHHOM MpoQecCHOHaTbHON
OpPHMEHTalLM, MOHMMaHHUs OOIIECTBEHHOTO CMBICIA Tpyla M 3HAYMMOCTH €ro Juisi ce0si JIMYHO, OTBETCTBEHHOTO,
CO3HATEJNBHOIO W TBOPYECKOTO OTHOIIEHMS K Oynynied JesTesbHOCTH, NPO(EeCCHOHAIBHOM 3THKH, CHOCOOHOCTH
Npe/BUIETh M3MEHEHUs], KOTOpbleé MOI'YyT BO3HUKHYTh B NPO(MECCHOHAIBHOW IEATeIbHOCTH, U YMEHHIO padoTaTh B
W3MEHEHHBIX, BHOBb CO3JaHHBIX YCIIOBUSIX TPYJa.

Henp nocturaercst Ho Mepe pelieHus B €MHCTBE CIEIYIOMINX 3a1ad:

— (opMHUpOBaHKE CO3HATENILHOTO OTHOLIEHHS K BRIOPaHHOH Npodeccun;

— BOCIIUTAaHHWE YECTH, TOPJOCTH, JIOOBM K Hpodeccuu, cO3HATEIBHOTO OTHOIICHMS K NMPO(EeCcCCHOHAIBHOMY AOJTY,
MOHMMAaeMOMY KaK JINYHasi OTBETCTBEHHOCTh W OOSI3aHHOCTb;

— (opMHUpOBaHKE TICUXOJIOTUH NMPOdECCHOHANA;

— GopmMupoBaHue MPOPECCHOHATBHON KyIbTYPHI, STHKH IPO(ECCHOHAILHOTO OOIIEHHS;

— (opMHUpOBaHNE CONMAIBLHON KOMIIETEHTHOCTH U IPYTHUE 33aJja4ul, CBI3aHHbBIE C IMHUDKEM NPO(GECCHH U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciIu

OKO0JIOTMYECKOE BOCIMTaHHE 00yUYaroIUXCsl

Lenp skooruyeckoro BoCcHUTaHUs — (POPMUPOBAHUE OTBETCTBEHHOTO OTHOILIEHMSI K OKpY’Karollei cpene, KOTopoe
CTpOUTCS Ha 6a3e 3KOJOrMYEeCKOro CO3HAHUS, YTO IpeAToaraeT coOmo/IeHe HpaBCTBEHHBIX U MIPAaBOBBIX MPUHIIUIIOB
NPUPOAONOIG30BAHUS U TPOMAraHfgy UAEeH ero ONTUMH3AlMU, aKTHBHYIO AEATENBHOCTh MO M3YYEHUIO U OXpaHe
MPUPOABIL.

Ilens nocTuraercs Mo Mepe pelIeHUs B EAMHCTBE CIEAYIOIINX 3a1a4:

— pa3BUTHUE IKOJOTMUYECKOIO CO3HAHUS M YCTOWYMBOTO 3KOJOTMYECKOTO ITOBEACHHUS;

— (¢opMHEpoBaHHE YMEHWH W HABBIKOB Pa3yMHOTO NPUPOAOIOIH30BaHUSA, HETEPIHMOTO OTHOIICHHS K JCHCTBUSM,
MIPUHOCSIIIIMM BpEJ] SKOJIOTUH;

— IPUOOpETEeHNE OIBITa SKOJIOTO-HAIPABICHHON AEATEIIEHOCTH;

— CTAHOBIIEHHE W Pa3BUTHE Yy OOy4aIOMMXCA SKOJOTHYECKOH KyIbTYpHI, OEpeXKHOTO OTHOIICHHS K POJHOW 3eMie,
npupoaHbIM OoratcTtBaM Poccun u Mupa, MOHUMAaHHE BIUSHUSI COLIMAIHHO-I)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHHE
MIPUPOJIHOM U COLIMAIIBHON Cpebl;

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

— pa3BUTHE 3KOJIOTHYECKOTO CO3HAHMS, MUPOBO33PEHHUS U YCTOMUHUBOIO 3KOJIOTMYECKOTO MOBEIEHUS




2 MECTO JMCIIAIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OITIOI1T | bnok 1.Jlucuunnunsl (Monyiu) / Obsi3aTenbpHas 4acTh

2.1 TpeGoBaHus K NpeABAPUTEILHON MOAr0TOBKE 00y4YaloLIerocst

1

| Jucnunivba 51.0.07 MaremaTtrka u3y4aeTcs Ha Ha4aJbHOM dTane (OpMHUPOBAHUS 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 3K0JIOTHUS

b1.0.40 Cucrema MeHEKMEHTA KaUeCTBA

OTJ.01 Jloruka

b3.01(J]) BeimonHeHue BoINYCKHO# KBaIH(UKAIMOHHON paboThl

N[N |W[N|—

b53.02(/]) 3ammTa BeITYCKHON KBaJIH()UKAIIMOHHON paboThI

3 IINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUSA 110 AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbBTATAM OCBOEHUA

OBPA30OBATEJIbHON NPOT'PAMMBI

Koa 1 HamMeHOBaHHUe
KOMIETEeH NI

Koa m HauMeHoBaHue
HHIUKATOpa
JOCTHKEHH s

KOMIIETEHI[HH

Ilnanupyemble pe3yJibTaThl 00y4eHust

VK-1. Cnocoben
OCYIIECTBIISATh
KPUTUYECKUM aHAIU3
MpOOIEMHBIX CUTyalUil
Ha OCHOBE CUCTEMHOTO
noaxo/a,
BEIpa0aTHIBATh
CTPATEruio ACUCTBUN

VK-1.1. Ananusupyer
MpOoOJIEMHYIO CUTYAIUIO
(3amady) U BBIIETISIET €€
6a30BbIe COCTaBIIAIOLIHE.
PaccmarpuBaet paznuuHbie
BapUaHTLI PCUICHUSA
NpoOJIEMHON CUTYyaIN
(3amaum), pazpabaTeIBacT
ITOPUTMBI X PEaTH3aLUH

3HarTh: METOAOJIOTUIO CHUCTEMHOTO IOAXO0Ad, MNPHUHIIUIIBLI
pa3paboTKy IUlaHa BBINIOJIHEHHS MPOEKTa (pelIeHus 3a71a4u)
B chepe mpodecCHOHATbHON MAEATEIILHOCTH Ha BCEX €ro
JTanax

Ymers: pemarh 3aauu, TpeOYIOIME HABBIKOB a0CTPAKTHOTO
MBbIIIJICHUA, pa3pa6aTbIBaT]) IUIaH BBINOJIHCHUSA HPOCKTa B
chepe mpodeCcCHOHATBHON JCATEILHOCTH, MpPEAyCMaTPHBast
POOJIEMHBIE CUTYAIIMH U PUCKH

B.]'IaIIETbI MCTOAaMH aHajlIu3a W CHHTC3a, MCTOAaMH
TUTAHUPOBAHWS W BBIIIOJTHEHUS ITPOCKTOB (pemeHym 3a;[atm) B
YCIOBUAX HEOIIPEACICHHOCTH, OCYIICCTBIIAA PYKOBOACTBO
IMPOEKTOM (HOI[I[ep)KI/IBaﬂ BBITIOJTHCHHUC HpOGKTa)

OIIK-1. Criocoben
peniath HHXEHEPHbIC

OIIK-1.4. 3HaeT OCHOBEI
BBICIIIEN MATEMATHKH,

3HaTh: OCHOBHEIC ONpEACIICHUS W TOHATHA; HMETH
MPEACTABICHUE O MAaTEMATHYCCKUX METOAAaX, MPUMEHIECMBIX

3a7a44 B CHoCcOO€H MPeCTaBUTh JUIS peLIeHUs] TBOPUECKUX (MCCIeI0BAaTeNIbCKUX) 33834
HpO(i)eCCHOHaHLHOi/‘I MAaT€MaTHYCCKOEC OIMMCAaHUEC YMerTn: OLICHUBATDH PAa3JIMYHbIC MCETO/JblI PCHICHUA 3aJlauu U
NEATEIBbHOCTH C MpOoIEeCCOB BI)I6I/IpaT]> ONTHUMAaJbHBINA METO/I
HCIIOJIb30BAaHUEM Baanersn: OCHOBHBIMHU TCPMHUHAMU, TIOHATHSIMHU,
MCETOAOB CCTCCTBCHHBIX OonpeJeIeHUIMHU pas3aenon MaTEMaTHKH, KOPPEKTHO
HayK, MaTeMaTH4E€CKOT0 MpEeACTaBIISATh 3HaHUA B MaTeMaTHYECKOMU (bOpMe;
aHalM3a 1 3alUChIBATh ~ MAaTEMaTHMYECKYI0 IIOCTAHOBKY TEKCTOBOH
MOJCIMPOBAHUA 3a7a4u, 3aluChIBATh pe3ybTaThl MPOBEJAEHHBIX
I/ICCHEI[OBEIHI/IIZ B TCPMHUHAX HpeHMeTHOﬁ obact
4 CTPYKTYPA U COAEP KAHUE JTUCIIUIIJINHBI
Ounag gopma 3aounas ¢opma *Kon
HaumeHnoBaHue pa3aeaoB, TEM HHAUKATOpa
Kon M BU/I0B pa6(l:n>1 ' Cemect et Kype/ et uoélnmceml:ﬁ
P Pl ek Ip | Jla6 | CP ceccus Jlek Ip JIa0 Cp
KOMIIeTEHI MU
. 1/ YK-1.1,
1.0 Pazpgen 1. JIuneiinas ajaredpa 1 4 8 0 12 R 2 2 0 20 ONK-1.4
Tema 1. Matpuusl. Onepanuu
11 HaJ MaTpHIAMH, UX CBOWCTBA. 1 1 5 5 1/ 1 1 4 OTIK-1.4
Onpe):[enMTem/I, BBIYHUCIICHHUEC, S3UMHSISL
CBOWCTBa onpeenurTenei
Tema 2. OOparHas MaTpuIa.
Paur MaTpHIBL. Basucusrit
12 MHHOD. DKBUBAJICHTHBIC 1 1 5 5 1/ 5 OINK-1.4
npeoOpa3oBanusi marpuil. J[Ba 3UMHSIS
croco0a OIpeleNeHuss paHra
MaTpUIbL




Tema 3. CucreMbl JIHHEWHBIX
anreOpandeckuX  ypaBHEHHH.
OcHoBHBIE TOHATHA. Teopema
Kponekepa — Kanennu. Metozast
pelIeHHs] CHCTEM YpaBHEHUIA:
meron 'aycca, meron Kpamepa,
MAaTpUYHBIN METOJ

1/
3UMHSISI

YK-1.1

Tema 4. CoOCTBEHHBIC 3HAUCHHUS
U BEKTOpbl Matpull. Perienue
OIHOPOIHBIX CHCTeM. Pemrerue
OJTHOPOJTHBIX CHCTEM

1/
3UMHSISI

YK-1.1

Bemonaenne PI'P

YK-1.1,
OIIK-1.4

Boinonnenue
pabotsr 1

KOHTPOJIbHOM

1/
SUMHSS

YK-1.1,
OIIK-1.4

Pa3pen 2. Bextopnast anredpa

1
/3UMHSAS

12

YK-1.1

2.1

Tema 5. JletictBust  Hap
BEKTOPAMH B T€OMETPHUECKOH 1
KOOpIHHATHOM tbopmax.
IIpoekuust BekTOpa Ha OCh.
Jlmna BEKTOpa u
HaIpaBJIIONHe KOCHUHYCBI.
CkansipHOe TIPOM3BEICHHE.
Bekropnoe " CMeIIaHHOe
MIPOU3BEACHUS BEKTOPOB,
cBOiicTBa, BEIYHCIICHHE,
TIPUJIOKESHHS

1/
3UMHSS

YK-1.1

2.2

Boinonnenue PI'P 1

YK-1.1

2.3

Brimonaenue KOHTPOJILHON
pabotsr 1

1/
SUMHSS

YK-1.1

3.0

Pasgen 3. Anaauruyeckas
reoMeTpust

12

16

1/
3SHMHSS

28

VK-1.1,
OIK-1.4

3.1

Tema 6. Ilpocreiimme 3amaun
AQHATMTHYECKON T€OMETPHH.
O61ye NoHATHS 00 ypaBHEHUSIX
JIMHUM U noBepxHocTH. IIpsmast
Ha IUIOCKOCTH

1/
SUMHSS

OIIK-1.4

32

Tema 7. IlnockocTs u npsimas B
MIPOCTPAHCTBE. Bsaumnoe
pacmoiokeHHe — IPSMBIX U
TJIOCKOCTEH B POCTPAHCTBE

1/
3UMHSIS

OIIK-1.4

33

Tema 8. Kpussie BTOpOro
MOPSIAKA: OKPYXKHOCTB, JJUIHIIC,
runepbona,  mapaboma.  Ux
reOMETPUYECKUEe CBOMCTBA U
ypaBHEHHUS

1/
SUMHSS

YK-1.1

3.4

Tema 9. llunuuapuyeckue u
KOHHYECKHE MOBEPXHOCTH.
TToBepxHOCTH BpaIICHHUS.
IToBepXHOCTH BTOPOTO MOPSIIKA

1/
3UMHSIS

VK-1.1

3.5

Tema 10. KommnekcHbie uncia B
anreOpanyecKou,
TPUTOHOMETPHUYECKOM "
MOKa3aTeIbHOM tbopmax.
KowmrtekcHble quca B
anredpanyeckon,
TPUTOHOMETPHUYECKOM "
OKa3aTeIbHOH opmax

1/
3UMHSIS

YK-1.1

3.6

Bemonaenne PI'P 1

VK-1.1,
OIIK-1.4

3.7

Boinonnenue
pabortsr 1

KOHTPOJIbHOM

1/
3UMHSIS

YK-1.1,
OIIK-1.4

4.0

Pasnen 4. Bseaenune B
MaTeMaTHYeCKHit
AHAJIN3.

1/
3UMHSASA

12

OIIK-1.4

4.1

Tema 11. DaeMmMeHTbl TeOpuUU
yHKIHH. Krnaccunduxarus
yHKIHIA. XapakTepucTHKa
noBefeHust GyHKIHH, rpaduk,
pa3M4HBIE CIOCOOBI  3aJaHMUs
JIMHUHI

1/
SUMHSS

OIIK-1.4




42

Tema 12. Tpenen
IIOCIIE0BATEILHOCTH 1
(yHKIUH, CBOICTBA MPEIEIIOB.
3amedaTeNbHbIE MIPE/IENbL.
Acumnitotel. HermpepbIBHOCTB
¢dyuxunn. Knaccuduxarms
TOYeK pa3pbiBa. CBoHCTBa
HEIPEpPBIBHBIX QYHKIUIH

1/
3UMHSISI

OIIK-1.4

43

Boinonnenue PI'P 1

OIIK-1.4

44

Beimonaenue KOHTPOJILHON
pabotsr 1

1/
SUMHSS

OIIK-1.4

5.0

Pazpgen 5.
MuddepenuuanbHoe
HcUYHcaeHne GyHKIMiA 0HOI
TepeMeHHoi

14

1/
3UMHSASA

20

YK-1.1,
OIIK-1.4

5.1

Tema 13. IIpousBoxHas
(yHKINH, ee TeOMETPHUYESCKHN U
MeXaHudeckuit cmbIci. IIpaBuna
nmuddepeHIpoBaHus (QyHKIUIH.
Tab6nuna MIPOU3BOTHBIX.
IMpousBoHbIe BBICIIIHX
TIOPSIIKOB. Juddepentuan
¢yskuun. CMBICT W CBOWCTBa
JdepeHanos

1/
SUMHSS

YK-1.1

52

Tema  14.  IIpuGmmxeHHBIC
BBIUMCICHUS ~ C  TNOMOIIBIO
nmuddepennuana. OcHOBHBIE
TeopeMbl T (epeHIIHAILHOTO
HCYUCIICHUSL. ®dopmyna
Teitnopa. IIpumenenune
MIPOU3BOAHEIX K HCCIIETOBAHUIO
MOBEICHUS DYHKIIHIA.
HanGonpmee u HauMeHbIIee
3Ha4YeHHs] QYHKINH HA OTpe3Ke

1/
3UMHSIST

OIIK-1.4

53

Boinonnenue PI'P 1

YK-1.1,
OIIK-1.4

5.4

Boinonnenue
pabotsr 1

KOHTPOJILHOM

1
/3UMHSISt

YK-1.1,
OIIK-1.4

®dopma TIPOMEKYTOYHOM
aTTeCTAIMH — 3a4eT

1
/3UMHSISt

VK-1.1,
OIK-1.4

6.0

Pazgen 6. HHTerpaiabHoe
Hcyuciaenue (GpyHkuuii oaHoit
TepeMeHHoi

14

14

16

1/
JIeTHASA

48

YK-1.1,
OIIK-1.4

6.1

Tema 15.  TlepBooOpa3Hasi.
Heonpenenenuslii WHTErpan M
ero CBOMCTBA. Tab6ununa
uHTErpajoB. OCHOBHBIE METOIBI
HHTETPUPOBAHUS

1/
JeTHSIA

OIIK-1.4

6.2

Tema 16. HurerpupoBaHue
paLFOHATIBHBIX Jpo0el

1/
JIeTHSIS

OIIK-1.4

6.3

Tema 17. HHrerpupoBaHue
TPUTOHOMETPHYECKUX
BEIPa)KSHUIH, YHHUBeEpCanbHas
TPUTOHOMETpHYECKast
I0JICTAHOBKA

1/
TIeTHSIS

OIIK-1.4

6.4

Tema 18. HarerpupoBaHue
HEKOTOPBIX  MPPALOHAIBHBIX
BbIpaKECHUH

1/
JeTHSIA

OIIK-1.4

6.5

Tema 19.  OmnpeneneHHsbIi
HHTErpaj, €ero CBOMCTBA U
BBIUHCIICHUE

1/
JeTHSIA

YK-1.1

6.6

Tema 20. HecoOcTBeHHBIE, X
CBOICTBA M BHIYUCIICHHE

1/
JIeTHSIS

VK-1.1

6.7

Tema 21. IIpunoxenus
UHTETPaIbHOIO0 HCUUCICHUS

1/
JeTHSIS

YK-1.1

6.8

Beinonuenue PT'P 2

YK-1.1,
OIIK-1.4

6.9

Brinonnenue
paboTer 2

KOHTPOJIbHOM

1/
JIeTHSIS

YK-1.1,
OIIK-1.4

7.0

Paznen 7. Inddepennmnanbuoe
HCYHCcIeHne QyHKumii
HECKO0JIbKHX NlepeMeHHOii

1/
JIeTHSS

18

VK-1.1,
OIIK-1.4




Tema 22. OyHKIMN HECKOIBKHX

[IePEMEHHBIX. Tpenen,
HEpPEepHIBHOCTh GbyHKIUM
71 HECKOJIBKHX [IePEMEHHBIX. 5 5 5 1/ 6 VK-1.1
YacTtHsle MIPOM3BOIHEIE JICTHSIS
dyHKINH HECKOJIBKUX
[IePEMEHHBIX, TIOJTHBIH
nuddepeHmman
Tema 23. DKCTpEeMyMBbI
(YHKIME  IBYX IIEPEMEHHBIX,
HEOOXOMUMBIE U JIOCTATOYHBIC
YCIIOBHS CYIIECTBOBAHHS 1/ :
72 JKCTpeMyMa. YcnoBHbIi 2 2 2 JIETHSS 6 OlK-1.4
skcTpemyM. Haummensmee wu
HaubobIee 3HAYEHUS
(yHKIUH B 3aMKHYTOH obsracTh
7.3 Bsimonnenne PI'P 3 2 VK11,
. BINOJIHEHH OIK-1.4
74 Beimonnenue KOHTPOJIbHOM 1/ 6 YK-1.1,
) pabotsr 3 JICTHSISI OIIK-14
Pazgen 8. HuTerpaiabHoe
o 1/ YK-1.1,
8.0 HCYHCIeHHe (by];ll(lll/ll/l 16 16 18 eTHss 40 OIIK-1.4
HECKOJIbKHX IepeMeHHOii
Tema 24. OOmas  cxema
IIOCTPOCHHSI ~ HHTErpaga  II0 U
8.1 obnactu. [eomerpuyeckuit u 2 2 2 6 YK-1.1
. JeTHSIA
MEXaHHIECKHI CMBICIL.
OcHOBHEIE CBOiiCcTBa
Tema 25. Brluncnenue U U
82 TIPUIIOKEHUS KpaTHBIX 2 2 2 4 VK-1.1
JICTHSIS
HHTETrPaIoB
33 Tema 26. 3ameHa epeMEHHBIX B 5 5 5 1/ 6 VK-1.1
KPAaTHBIX MHTErpasiax JICTHSIS
34 Tema 27. KpuBonuseitnsie 5 5 5 1/ 6 VK-1.1
MHTETPabl JIeTHSIS
Tema  28.  TloBEepXHOCTHBIC U
8.5 HUHTETPabl. ITnomans 2 2 2 6 VK-1.1
JeTHSIA
TIOBEPXHOCTH
Tema 29. DIeMEHTBI BEKTOPHOTO U
8.6 aHanm3a. Dopmyna 4 4 4 4 OIIK-1.4
JeTHSIA
OcTporpaackoro
37 Tema 30. DieMeHTHI BEKTOPHOTO 5 5 5 1/ 5 OIK-1.4
nosst. @opmyna Crokca JICTHSISt
8.8 Bemmonunenue PT'P 3 2 VK-1.1,
: OTHEHHE OIIK-1.4
8.9 Beimonnenue KOHTPOJIbHOM 1/ 6 YK-1.1,
) pabotsl 3 JICTHSISI OIlK-1.4
dopma MIPOMEXYTOYHOM YK-1.1,
aTTeCTAIMU — 9K3aMeH 36 Verisn 18 OIIK-14
Pa3zpmen 9.
2/ YK-1.1,
9.0 Juddepenunaibabie 10 10 12 R 28 ONK-1.4
YpaBHEHHSI
Tema 31. 3agauu, npuBosIIHE
K nudhepeHHanTbHBIM
YPaBHEHUSIM. OcHOBHBIE 2
9.1 TTOHATHS TEOPUHU 2 2 2 4 YK-1.1
. 3UMHSS
nudbepeHIHanbHbIX ypaBHEHHI
Juddepenuansable ypaBHEHAST
TIepPBOrO MOPSIJIKA
Tema 32 [luddepenimansubie
YPaBHEHUS BBICIIMX MOPSIKOB.
92 VYpaBHeHus, JIOIyCKAroLIne 5 5 5 2/ 4 OIK-1.4
MOHMKeHue rnopsaka. OOmas 3UMHSIS
TeopHs JIMHEHHBIX
i bepeHIHaNbHBIX YpaBHEHUH
Tema 33. JInneiinsie
OJTHOPOJTHEIE
nudbepeHIanbHble ypaBHEHUS
c [IOCTOSIHHBIMH 2
9.3 kodpdunuentamu.  Jluneitnsie 2 2 2 4 OIIK-1.4
SUMHSS
HEOZHOPOJIHBIC

nuddepeHIanbHble ypaBHEHNS
N-rO TOpSAKAa € IOCTOSHHBIMHU
kodbdunnenTamu




Tema 34. Ctpykrypa o0muiero
penrenusi.  Merox — BapHaIuu

HPOU3BOJIBHBIX MOCTOSTHHBIX
(meron  Jlarpamxka). Merox
HEONpPEIEIEHHBIX 2/
24 KOG (UIUEHTOB  HAXOXKACHHUS 2 2 2 3UMHSAA 4 OITK-1.4
YaCTHOTO PEIUCHHs] JIHHEWHBIX
HEOJHOPO/IHEIX
nudbepeHIHaTbHbIX ypaBHEHHI
CO CIELHAIbHON PaBOi YaCThIO
95 Tema 35. CI/ICTCMIzI 5 5 5 2/ 6 VK-1.1
i bepeHIHanbHbIX YpaBHEHUH 3UMHSIS
VK-1.1,
9.6 Bemmonuenne PT'P 4 2 OIK-1.4
97 Beimonuenne KOHTPOJIbHOM 2/ 6 VK-1.1,
) pabotsr 4 3UMHSAS OIIK-14
2/ YK-1.1,
10.0 | Paspen 10. Teopus psaoB 12 12 14 R 28 OTIK-1.4
Tema 36. DeMeHTHI
(HYHKIHOHAIBHOTO aHanm3a.
10.1 YucnoBble  psijibl, OCHOBHBIC 5 5 5 2/ 4 OIK-1.4
MOHSATHS. JlocTaroussre SUMHSISI
HPHU3HAKK CXOJIUMOCTH
3HAKOIIOJIOXKHUTEIIBHBIX PSIJIOB
Tema 37. 3Hakouepeayouye
psamel.  Ilpusnak  JleiOnuma. 2/
101 AGcomroTHas u yCIOBHas 2 2 2 3UMHSAS 4 OTR-1.4
CXOIUMOCTB
Tema 38. @yHKUMOHAIbHBIE
MIOCIIEIOBATEIBHOCTH M PSIBL 2/
10.2 | Crenennble panpl. MHTepBan u 2 2 2 4 YK-1.1
SUMHSS
o0nacTh CXOIUMOCTH
CTETICHHBIX PSI0B
Tema 39. Pan Teitnopa wu
MakJopena. Paznoxenue 2
10.3 | ¢yHKIMIT B CTeNCHHBIE DPSIbL 2 2 2 4 VK-1.1
IlpuMeHEeHHsT CTENEHHBIX PSI0B SHMHA
B NPHOJIMKCHHBIX BBIYMCICHUSIX
Tema  40. TapmoHHMYeckuit
anHanmu3. Psager ®Dypee. Psgbt 2/
104 @ypbe UL Y9ETHBIX, HEYETHBIX 2 2 2 SUMHSISI 4 YKL
dyHKIMI
Tema 41. Pasnoxxenue 5
10.5 | memepmonmmdeckux (YHKOUHA B 2 2 2 4 VK-1.1
SUMHSISI
psan Dypse
VK-1.1,
10.6 | Bumonnenue PT'P 4 2 OIK-1.4
107 Beimonuerne KOHTPOJIbHOM 2/ 4 VK-1.1,
) pabotsl 4 3UMHSIS OIIK-14
Pazgen 11. OcHoBBI Teopuu
11.0 | pyuxmun KOMILIEKCHOTO 6 6 6 2 16 YK-1.1,
3UMHSISA OIIK-1.4
TepeMeHHOro
Tema 42. OyHKIUH
KOMIUIGKCHOTO  TIEPEMEHHOTO.
Ilpemen, HENPEPBIBHOCTH W 2
11.1 | muddepeHnupyemocts 2 2 2 4 OIIK-1.4
SUMHSS
dyHKIHH KOMILJIEKCHOTO
TIEPEMEHHOT 0. YcnoBust
AQHUTMTHYHOCTH (pYHKIIHN
Tema 43. WurerpanbHbie
112 | Teopemer u ¢dopmynsr  Komrm. 5 5 1 2/ 4 OIK-1.4
: W30nupoBaHHBIE 0COOBIC TOYKH 3UMHSIS :
1 MX KiaccubuKanus
Tema 44. Boruersl. Beruncienue
BBIUCTOB OTHOCHTEIIEHO
113 | TMOTIOCOB pasTHYHbIX TOPS/KOB, 5 5 1 2/ 4 VK-1.1
: HEYCTPaHUMOW  OCOOEHHOCTH. 3UMHSIS :
BblunciieHne  MHTETpanoB ¢
MTOMOIIBIO BBIUCTOB
VK-1.1,
11.4 | Bemmonuenue PI'P 4 2 OIK-1.4
115 Beimonnenue KOHTPOJIbHOM 2/ 4 YK-1.1,
) paboter 4 3UMHSAS OIIK-14
Pasnen 12. DJIeMEeHThI 2/ YK-1.1,
12.0 ONEePAIMOHHOI0 HCYHMCIIEHUS 6 6 8 3UMHSAS 24 OIIK-14




12.1

Tema 45. TIpeobpaszoBaHue
Jlarmmaca, ero cBoiictBa. Kiace
OpPHUTMHAJIOB. Knacc
n300paKeHUI

2/
SUMHSS

OIIK-1.4

12.2

Tema 46. OCHOBHBIE TEOPEMBI
OIEPALMOHHOTO  HCUHCIICHHS.
Crioco6st BOCCTaHOBJICHUSI
OPHUTHHAJIOB MO H300paKCHUIO

2/
3UMHSIS

OIIK-1.4

12.3

Tema 47. Pemenue
i depeHIHaNbHbIX ypaBHEHHI
U cucTeMbl IudbepeHIHanbHbIX
ypaBHEHUI OIepaIMOHHBIM
METOIOM

2/
3UMHSS

YK-1.1

12.4

Boinonunenue PI'P 4

YK-1.1,
OIIK-1.4

12.5

Beimonaenue
pabotsl 4

KOHTPOJIbHOM

2/
SUMHSS

VK-1.1,
OINK-1.4

dopma MIPOMEKYTOYHOM
aTTECTAIMU — DK3aMeH

36

2/
3UMHSIST

VK-1.1,
OIIK-1.4

13.0

Paznen 13. OcHOBBI
JMCKPETHOI MaTeMaTHKH

2/
JIETHSISA

20

VK-1.1,
OIK-1.4

13.1

Tema 48. DIeMEHTBI
JIUCKPETHOM MaTEMAaTHUKH:
KOMOMHATOpHKA, DIIEMEHTBI
TEOPHH  MHOXECTB, anrebpa
JIOTHKH

2/
TIeTHSIS

OIIK-1.4

13.2

Tema 49.
JIUCKPETHOM
TeopHs rpados.

DIIeMEHTBI
MaTeMaTUKH:

2/
JeTHSIA

YK-1.1

133

Boinonuenue PI'P 5

VK-1.1,
OIK-1.4

13.4

Brimonaenue
pabotsl 5

KOHTPOJIbHOM

2/
JIeTHSIS

VK-1.1,
OIIK-1.4

14.0

Pasgen 14. OcHOBBI TeopHH
BeposiITHOCTel "
MATeMATHYECKOH CTATHCTHKH

13

13

32

2/
JIeTHSSI

56

YK-1.1,
OIIK-1.4

14.1

Tema 50. CinyyaiiHble cOOBITHSA.
Anrebpa COOBITHIA,
KiIaccudukanus  CoOBITHH B
TepMUHAX TEOpHU
BEpPOSITHOCTEH u TEOpHU
MHOXXECTB. DrneMeHTapHas
TEOpUsi BEPOSTHOCTEH U  ee
MaTeMaTHYeCKHe OCHOBBL:
pas3au4HbIe TIOAXOJIBI K
orpeieIeHUI0 BEpPOSITHOCTH
coObITHs. TeopeMsl ClIoXKeHUs 1
YMHOXEHHS BEPOSITHOCTEH.
YcnoBHbIE BEPOSITHOCTH.
®DopMyra MOIHOH BEPOSTHOCTH.
Dopmyiel baiteca

2/
TIeTHSIS

OIIK-1.4

14.2

Tema 51. IlocnenoBaTenbHOCTh
HE3aBHCHMBIX HCIIBITAaHUH
Bepuymnmm. ®dopmyia
Bepuymnmm. IIpenenvHble
TeopeMsl B cxeMme bepaymm

2/
JeTHSIA

OIIK-1.4

14.3

Tema 52. Crnyuaiinble
BenmmuuHEL. ~ DopMBI  3aKoHA
pacrpeneneHus IUCKPETHOH U
HeNpepbIBHOM CITy4alHBIX
BenmuuH. OCHOBHBIE UNCIIOBBIC
XapaKTePUCTHKH CITyJaifHBIX
BennuuH. Kiaccuueckue 3aKoHbI
JIICKPETHBIX W HENPephIBHBIX
CITyJaifHBIX BEJIHYIHH.
HopmaneHoe  pacmpeneneHue.
3akoH OoBIINX YHCel.
IentpansHas npeenbHast
Teopema. JIBymepHbIe
CITyJaifHble BETUIUHBI

2/
TIeTHSIS

YK-1.1




Tema 53. DIIeMEHTBI
MaTEMAaTHYECKOW  CTATUCTHKH.
CraTHCTHYECKHE METOJIBI
00pabOTKH IKCIEPUMEHTATEHBIX
14.4 JaHHBIX. Toueunslie u 4 5 5 6 2/ 5 5 ] VK-1.1
HHTEePBAIbHbIC OLIEHKH JICTHSISt
rapamMeTpoB pacHpeNeNiCHUs 0
BBIOOpKE. Craructuueckas
MpOBEpPKa THIOTE3. DJIEMEHTHI
TEOPUHU KOPPEISIHU
VK-1.1,
14.5 | Bemonunenue PI'P 5 4 8 OIK-1.4
14.6 Beimonnenue KOHTPOJIbHOM 2/ 26 YK-1.1,
) paboTsl 5 JIETHSISI OIIK-14
Ddopma MPOMEXKYTOUHOM 4 2/ 13 VK-1.1,
aTTecTaliy — 3a4eT JICTHSIS OIlK-1.4

* Ko MHIUKATOpa JOCTHIKEHHSI KOMIICTECHIMH [TPOCTABIISICTCS WK JIJISl BCErO pa3/ielia Wild [T KaXI0W TEMbI WU IS
Ka)XXToro BHIa pabOTHI.

S ®OHJ OIEHOYHbIX CPEACTB I ITPOBEJIEHUA _
TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTHU U TPOMEXKXYTOYHOU
ATTECTAIMU OBYYAIOIIIUXCA ITO JUCIUITJIMHE

@oHJ OLICHOYHBIX CPEACTB AJIS IPOBEACHHS TEKYIIET0 KOHTPOJIS yCIEBAEMOCTH U MPOMEXYTOUHOH aTTecTannu
MO0 IMCIMIUIMHE OOpMIIEH B BHAE MpuiaoxeHus Ne 1 k pabodeil mporpaMme TUCIUNIIMHBI U Pa3MEILCH B 3JIEKTPOHHOMH
nH(popManMoHHO-00pa3oBaTesbHOM cpene MHCTHTYTa, ZOCTYNHOH 00yyaroneMycs 4epe3 ero JINYHbINH KaOHHEeT

6 YYEBHO-METOJUYECKOE U UH®POPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

6.1 YueOHasi uTepaTypa

6.1.1 OcHoBHas TUTEpaTypa

Kon-Bo k3.
B
oubnoreke/
OHJIAH

Bbubnuorpapuueckoe onucanue

WnpnH, B. A. OcHOBBI MaTeMaTHYeCKOTO aHANM3a: yueOHuK: B 2 yacTsax / B. A. Wmeun, 3. T.

[o3nsk. — 7-e u3x., crep. — Mocksa: @mmartiut, 2009. — Yacts 1. — 647 c. — (Kypc BrIcIei

6.1.1.1 MaTeMAaTHKH U MaTeMaTHIeCKOH (GHU3NKH; BITycK 1). — PexxnM moctyna: mo mommucke. — OHJIAMH

URL: https://biblioclub.ru/index.php?page=book&id=76686
(mata obpamenns: 18.05.2023)

WnpnH, B. A. OcHOBBI MaTeMaTHYeCKOTO aHANM3a: yueOHuK: B 2 yacTsax / B. A. Wmenn, 3. T.
[Mo3nsk. — 5-e u3n. — Mocksa: @usmaraut, 2009. — Yacts 2. — 464 c. — (Kypc BeIcIIei
6.1.1.2 MaTeMaTUK{ U MaTeMaTHYeCKOH (DU3UKH; BBITYCK 2). — PexuM gocTymna: o nofimnucke. — OHJIAH
URL: https://biblioclub.ru/index.php?page=book&id=83225
(mata obpamenus: 18.05.2023)

JubdepeHnnaabHoe U HHTETPAITBHOE HCUYUCICHHUE TS BTY30B. T. 1. YueOHOe mocobue ast
6.1.1.3 93
T BTy30B./ [Tuckynos H. C. — M.: ®usmatiur, 2006. — 432 c.
JuddepeHunaabHOe U HHTETPAIBHOE HCUYUCIICHNE IS BTY30B. T. 2. Y4eOHOoe mocodue st
6.1.1.4 P P Y 296

BTy30B./ [TnckynoB H. C. — M.: ®u3marmur, 1985. — 560 c.

Kysneuos, JI. A. CoopHuk 3ananuii 1o Beiciueil Maremaruke. Tunosbie pacuetst / JI. A.
Ky3nenos. — 15-e uzn., crep. — Canxr-IlerepOypr: Jlanb, 2023. — 240 c. — ISBN 978-5-
6.1.1.5 507-45701-4. — TekcT : 35eKTpOHHSI# // JIaHb : 3JIeKTPOHHO-OMOINOTEYHAS CHCTEMA. — OHJIANH
URL: https://e.lanbook.com/book/279845. — Pexum nocTyma: it aBTOPH3. [OJIb30BaTEICH

(mata obpamenns: 18.05.2023)

6.1.1.6 Teopus BeposTHOCTEH M MaTeMaTHIeCKas cTaTUCTHKA: yued. mocobue./ mypman B. E. — 49
T M..: U1 FOpaiit. 2010. —479 c.
6.1.17 PyKOBOJCTBO K pEIICHHMIO 3a/1a4 10 TEOPHH BEPOATHOCTEH M MaTEMaTHIECKOH CTaTHCTHKE. 44

/Tmypman B. E. — M..: UJ1 FOpaiir. 2010. — 404 c.

Munopckuii B. I1. COopHEK 3a1a4d TI0 BEICIIEH MaTeMaTHKe: Y4el. mocodne s BTy30B.
M.: U3natenbcTBO dU3nko — MmaTeMatuueckou nureparypsl, 2006. 336 c.
6.1.1.8 — Pexxum nmoctymna: 71 aBTOpHU3. MOJIb30BaTENEH: OHJIANH
URL: http://zabizht.ru/cgi-bin/viewer.pl?book _id=6998
(mata obpamenus: 18.05.2023)

6.1.2 JlonoJiHUTEJIbHAS JIUTEPATYpPa




Koi-Bo 3k3.

B
bubnuorpagduveckoe onucaHue SuGOTeKE/
OHJIANH
I'eBopksmn, I1. C. Beiciias maremartuka. JInneiinas ainredpa u aHaJIMTHUYECKasi TEOMETPHSI:
yuebnoe nmocodue / I1. C. I'eBopksiH. — Mocksa: ®u3mariut, 2011. — 207 ¢. — Pexxum
6.1.2.1 nocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=82792. — OHJIAWH
ISBN 978-5-9221-0860-7. — TekCT: 371€KTPOHHBIH.
(mata obpamenus: 18.05.2023)
I'eBopxsin, 3. A. Maremaruka. MaremaTudeckuil aHaau3: y4eOHO-METOIUUECKUI KOMILIEKC
/3. A. T'eBopksin, A. H.Manaxos. — Mocksa: EBpasuiickuii oTkpbITHII HHCTUTYT, 2010. —
6.12.2 343 c. — PexxuM gocTymna: 1o mojnucKe. — 7 oraiis
T URL: https://biblioclub.ru/index.php?page=book&id=93168
— ISBN 978-5-374-00369-7. — TekcT: 3J€KTPOHHBIMN.
(mata obpamenns: 18.05.2023)
6.123 3anopoxker [.1. PykoBoACTBO K pelIeHuIo 3a1a4 0 MAaTEMAaTUIECKOMY aHAJIU3Y. — 199
o CII6: Jlanb, 2010.— 464c.
6.1.3 YyeOHO-MeTOANYECKHE Pa3pabOTKH (B T. Y. VIl CAMOCTOSATEIbHOI padoThl 00y4Yalonuxcs)
Kon-Bo 3Kk3.
B
bubnuorpagduieckoe onucaHue SuGOTeKE/
OHJIANH
I'mazueB B. A. MaTtemartuka: METO/. YKa3aHUs MO BBHITIOJHEHUIO IPAKTHUECKUX padoT IS
CTYICHTOB OYHOW U 3209HOH popm oOyuenus cnennanbHocTH 23.05.03 «IlogBmkHOM cocTa
)kene3HbIX mopor» / B. A. I'maszueB. Ynra: 3a6MKT, 2021. — 41 c. OHJIAlH/
6.1.3.1 .
— PexxuM goctyna: 1uist aBTOpU3. M0Ib30BaTeNIeH BUO0C
https://zabizht.ru/cgi-bin/viewer.pl?book_id=31507.pdf
(mata obpamenns: 18.05.2023)
I'ma3neB B.A. Maremarnka. METOI. YKa3aHUS 110 BBHITIOJHEHUIO CAMOCTOSTETIFHOH paboThI
JUTSL CTYACHTOB OYHOU M 3209HOH (hopM oOyueHus creruansHocTer 23.05.03 «[lonBmxHOM
COCTAaB JKEJIE3HBIX JIOPOT» I OYHOM 1 3a0uHOU hopMm oOyuenus/B.A. 'na3ues. — Yura: .
6.1.3.2 3a6VKT, 2021. - 30 c. otaiin/
. SUO0C
— PexxuM goctymna: s aBTOpH3. MOJIb30BaTeNei
http://zabizht.ru/cgi-bin/viewer.pl?book id=31508.pdf
(marta obpamenus: 18.05.2023)
ITemkos, H.B. MaremaTuka. Y4eOHO-METOUUECKOE TTOCOOHE MO BBITTOJIHEHHUIO
KOHTPOJIBHBIX paloT JUIsl CTY/IEHTOB TeXHUYecKuX crenuaibHocted / H.B. Iemkos, JI.B.
6.133 Bacsxk, T.O. Hocanbckas. — Yura: 3a6MKT, 2021. — 48 c. OHJIAlH/
T [DnexTpoHHBI pecypc]: £)5(0[®
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31509.pdf
(mata obpamenns: 18.05.2023)
I'ma3neB B. A. MaTemaruka. DieMeHTHI THHEHHOH BEKTOPHOM anreOphl. AHATHTHIECKas
TeoOMeTpHs : yueb.-METOI. IIOCOOHE N0 BHITIOIHEHHUIO PACYETHO-TpadUIeCKUX padoT Iyt
CTYJICHTOB O4HOM (hopMbl 00yueHus crenuanbaoctd 23.05.03 «[loaBrkHON COCTaB -
6.1.3.4 xene3Hbix qopory / B. A. T'masues. Uura : 3a0MKT, 2021. 159 c. Ogljjfglg
— PexxuMm goctyna: it aBTOpHU3. MOJIb30BaTENEH:
URL:http://zabizht.ru/cgi-bin/viewer.pl?book id=28345.pdf
(mata obpamenus: 18.05.2023)
I'maszuer B. A. Maremaruka. Hayana MateMaTn4eckoro aHanmsa : y4e0.-MeTo/1.
mocoOue JJIst CTYJICHTOB 04HOU (hopMbl 00yueHus crienmanbrocty 23.05.03 «IloaBmkHOM
6.13.5 cocTaB kene3HsIx gopor» / B. A. I'maszues. Ywnra : 3a6MKT, 2021. 107 ¢ OHJIAlH/
T — PexxuM gocrtyna: uist aBTOpH3. MOJIb30BaTENIEH: BUO0C
URL:https://zabizht.ru/cgi-bin/viewer.pl?book id=27930.pdf
(mata obpamenns: 18.05.2023)
I'mazueB B.A. Maremaruka. {uddepennumanbHoe neaucaeHne GyHKINN OTHOM
MepeMeHHOI1: y4e0.-MeToA. TocoOue I CTYACHTOB 0YHOU (hOpMBI 00yICHNUS
cnenuanbHocTH 23.05.03 «IloaBIKHOM cOCTaB Kese3HBIX nopor» / B.A. I'ma3nes. — Yura: oraiin/
6.1.3.6 3a6MKT, 2019. 9lc. SUOC

— PeskuM gocTyma: it aBTOPH3. MOJIb30BATENEH:
URL:https://zabizht.ru/cgi-bin/viewer.pl?book id=28344.pdf
(mata ob6pamenus: 18.05.2023)




6.1.3.7

I'ma3neB B.A. Maremaruka. Heonpeen€HHBINM HHTErpa : y4eOHO-METOANIECKOE
MOCOOHE 10 BHITOJHEHHUIO PACYETHO-rpapuIecKux padoT JJIsl CTYACHTOB
OYHOM U 3204HOM (hopM 00ydeHus crneruansHocTH 23.05.03 «[loaBmxHON
COCTaB JKeNe3HbIX jgopor» / B. A. I'ma3ués. - Yura : 3a0MXKT, 2023.—59¢.

— PexuM goctyna: 1uig aBTOpH3. MOJIB30BaTENIEH:
URL:http://zabizht.ru/cgi-bin/viewer.pl?book id=31396.pdf
(marta obpamenus: 18.05.2023)

OHJIAlH/

OHOC

6.2 Pecypchl HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu «AHTEepHET»

6.2.1

ACY Bbubimoreka 3a6MKT http://zabizht.ru

6.2.2

3bC "Yuusepcurerckas 6udanoreka Online" http://biblioclub.ru/

6.2.3

OBC UsparenscTBo «JIauby» https://e.lanbook.com/

6.3 IIporpamMHoe o0ecnieyeHre M1 MHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpamMmMHoe o0ecreyeHue

6.3.1.1

Microsoft Windows 7 Professional, nmuniensust Ne 49156201, rocynapctBennsiit koHTpakT oT 03.10.2011 1. Ne
139/53-0AD-11

6.3.1.2

Microsoft Office 2007 Standard, mumensust Ne 45777622, rocynapctBeHHbIH KoHTpakT oT 10.08.2009 r.
Ne64/17-0OA-09; Microsoft Office 2007 Standard, ymumen3us Ne 44718393, rocynapcTBEeHHBI KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08

6.3.1.3

Snnexc. bpaysep. IIpuxnanHoe nporpamMMHoe obecrieueHne oOmero HazHaueHus, O(QUCHBIE MPUITIOKEHHUS,
JMILEH3HS — CBOOOIHO pacnpocTpaHsieMoe nporpaMMHoe obecnieuenue no sunensun BSD License

6.3.1.4

ACY «bubmmoreka», CBHICTEIBCTBO O TOCYIAPCTBEHHOW perucTpamuu mporpaMMmel musi OBM  Ne
2009611107, 3apeructpupoBano B Peectpe nporpamm st 9BM 19.02.2009

6.3.1.5

Bl ACY «bubnmoreka», CBHACTEIBCTBO O TOCYNApCTBEHHON pErucTpamiy TmporpamMmel it OBM
Ne 2009620102, 3apeructpuponano B Peectpe nporpamm s 9BM 27.02.2009

6.3.2 Cnenuaan3upoBaHHOe NPOrPaMMHOe o0ecniedeHue

6.3.2.1

| He npenycmorpeno

6.3.3 UndopmaunoHHble CIPABOYHbIE CHCTEMBI

6.3.3.1

| WudopmaumonHo-cripaBoyHas cucrema «I apanT»

6.4 IIpaBoBBIC 1 HOPMATHBHBIE IOKYMEHTBI

6.4.1

| He npenycmorpenst

7 OMUCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHUS] YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

VYuebnsbiit u nadoparopusiii koprnyca 3a0UXKT Upl'YIIC maxomsrcs mo ajapecy: 672040, 3abaiikambckuit
Kpai, ropoa Yura, ynuna Maructpanbnas, aom 11

VYuebHas aymutopus 305 A NpoBeAEHMS JIEKLIMOHHBIX M MPAaKTUYECKUX 3aHATHM, TPYNNOBBIX U
WHIUBUAYQJIBHBIX KOHCYJBTAIMH, TEKYIET0 KOHTPOIS M MPOMEXYTOYHON aTTecTalllH, YKOMIIJIEKTOBAaHHAS
CHEUUAIN3UPOBAHHON MeOeNnbl0 M TEXHUYECKUMH CpeACTBaMU 00yueHHs (HOyTOyk (IIEpEeHOCHOM),
MYJIBTUMEAUANPOEKTOP (TEPEHOCHOM), 3KpaH (IEPEeHOCHOI)), CIy>KaIlUMH A HpPeACTaBICHUS y4ueOHOU
uHdopmanuu Oospliol ayauTopuu. s TpoBeAeHHs 3aHATHH JIEKIMOHHOTO THUIA HMEIOTCS Y4eOHO-
HamIAHBIE TTOCOOMS (TIPE3eHTAINH, IUIAKaThl, TaONHIbI), 00ECIEUNBAIONINE TEMAaTHUECKAE WILTIOCTPAIN
COJIeprKaHuUs TUCIUIIIMHBI

VYuebnast ayantopust 3.33 mns TpOBeAEHHS JIGKIMOHHBIX M TPAKTHUCCKUX 3aHATHH, TPYIIOBBIX |
WH/MBHIYaJIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOIS M NMPOMEXYTOUYHON aTTECTAlUH, yKOMIIJIEKTOBaHHAs
CTIEIUATN3UPOBAHHON MeOeNbl0 W TEXHWYECKUMH CpeICTBaMH 0OydeHHs (MYJIBTHMEANANPOEKTOP
(mepeHoCHOIt), 3kpaH (HMepeHOCHON), HOYTOYK (HMEpEeHOCHOM)), CIYXaIUMH IJIs TPEICTaBICHUS ydeOHOI
uHdopmanun Oospliol ayauTopuu. s TpoBeAeHHs 3aHATHH JIEKIMOHHOTO THUIIA HMEIOTCS Y4eOHO-
HarJsiAHbIe 1T0coOust (TTpe3eHTallK, IUIaKaThl, TaOJHIbl), 00eCleUyNBAIONINE TEMaTHYECKUE WILTIOCTPALIMN
COJIepKaHUs TUCLIUIIMHBI

VYuebHas aymutopus 416 nans NpoBeICHMS JIEKLIUMOHHBIX M MPAKTUYECKUX 3aHATHM, TPYNIOBBIX U
UHIUBUAYAJIBHBIX KOHCYJBTAIUH, TEKYIET0 KOHTPOIS M MPOMEXYTOYHON aTTecTalllH, YKOMIIJIEKTOBAaHHAS
CHELMaNU3UPOBAaHHOW MeOenbl0 M TEeXHHYECKUMH CpeJICcTBaMH oOydeHHMs (MHTEpaKTHUBHAs JIOCKa,
NEePCOHAIBHBIA KOMIIBIOTED), CIY)KAIIUMHU JUIsS TIPEJICTaBIeH s y4eOHOH nHdopManuu O0JIbILION ayTUTOPHH.
Jns mpoBeneHHs 3aHATHH JICKIMOHHOTO THIIA HMMEIOTCA y4eOHO-HAarIAgHble IMocoOus (Ipe3eHTaunund,
TUTAKaThl, TAOJIHIIBI), 00SCTICUNBAIONIIE TEMATHIECKHE WILTIOCTPAIIMN COJICP KAaHMSI AUCIUILINHBI

VYuebnast ayguropus 212 1 mpoBeneHMs J1a0OpaTOpPHBIX paboT, TPYMIOBBIX M HWHAWBUIYaTbHBIX
KOHCYIbTAallMi,  TEKyIIero  KOHTPOIA M TPOMEXYTOUYHOH  arrecTalyud,  yKOMIUICKTOBaHHAs
CTEUATM3UPOBAHHON MEOENbI0 M TEXHUYECKUMH CPEACTBAMU OOydeHHS (KOMIBIOTEPHI C MOAKIIOYEHHEM K
cetn HMHTepHeT, obecnedymBaromue AOCTYN B JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BATEIbHYIO CpEILy
3a0KT UpI'YIIC)




[ToMemeHust I CaMOCTOSTENFHOH pabOTHl OOYJArOIIUXCSl OCHAIIEHBI CIICIHATN3NPOBAHHON MeOenbio U
KOMITBIOTEPHOH TEXHHMKOMW, IOJKIIOYEHHOW K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn MHTepHeT ¢
BBIXOJIOM B 3JICKTPOHHYIO HH(OpPMAIIMOHHO-00pa3oBatebHyo cpeay 3a0VKT Upl'YIIC.

ITomerenus AJi CaMOCTOSITENILHON pabOThl 00YyUaIOIIIUXCS:

- YUTAJbHBIN 3471,

-1.10; 2.17

IMomemenne 3.25 s XpaHeHHs © OPOPHIAKTHYSCKOTO OOCTYy)KMBaHHs y4eOHOTO 00OPYIOBaHUS.
7 OCHAIIIEHHOCTh: KOMIIBIOTEpBI, PYYHOM cJE€CapHBIH HHCTPYMEHT, OJJEKTPOTEXHHYECKMH WHCTPYMEHT,
NPUHAJICKHOCTH JJIsl TAafKK, MeOenb, yaeOHO-HAIIIJHbIe TOCO0HS

8 METOJUYECKHE YKA3AHUA JJI1 OBYYAIOIINXCS [0 OCBOEHHMIO
T CIATITAHBI

Bun yue6HOM

eSTOBHOCTH Opranuzanus yaeOHOH IeSATEeIbHOCTH 00yJaloIerocs

Ha nexmmsix oOyuarommecss TIONy4alOT camble HEOOXOXWMBIE JaHHBIE, BO MHOTOM
JOTIONHSIOMINE W KOPPEKTHPYIOUINEe YICOHHKH. YMEHHE COCPEAOTOYCHHO CIYIIATh JICKIUH,
AKTUBHO, TBOPUYECKH BOCIPHUHUMATH U3J1araeMble CBEICHUS SABISIETCS HENIPEMEHHBIM YCIOBHEM HX
rIIyOOKOrO ¥ POYHOTO YCBOCHHUSI, @ TAK)KE Pa3BUTUSI YMCTBEHHBIX CIIOCOOHOCTEH.

Jlekuus (ot natuHCKOTO «lection» — UTeHHE) — BUJ] ayIMTOPHBIX yueOHbIX 3aHsATHH. Jlekuus:
3aKJIafbIBAET OCHOBBI HAYYHBIX 3HAaHMH B CHCTEMAaTH3MPOBAaHHOH, IOCIENI0BaTEIbHOM,
000011IeHHON (hopMe; pacKphIBaET COCTOSIHUE W MEPCICKTHBBI PAa3BUTHS COOTBETCTBYIOIICH
o0JIacTH HAayKH M TEXHHKH; KOHICHTPUPYET BHHMaHWE OOy4alolUIMXcs Ha Hauboliee CIO0XKHBIX,
Y3JIOBBIX BOMPOCAX; CTUMYJIHPYET MO3HABATEIBHYIO aKTUBHOCTh OOYJAIOIIHXCS.

Bo BpeMs JEKIMOHHBIX 3aHATHH OOYYAIOUIMICS JODKEH YMETh CKOHIEHTPHUPOBATH
BHUMAaHHE Ha HM3Y9YaeMBIX IMPOOJeMax W BKIIOYUTH B paboOTy Bce BHUIBI MAMSTH: CIOBECHYIO,
00pa3HyI0 ¥ MOTOPHO-ABHUTaTeIbHYIO. [l 3TOT0 Bech MaTepuai, U3jIaraeMblid MperoIaBaTelieM,
oOygaromemMycss HEOOXOAWMO KOHCHEKTHPOBaTh. B KOHCIIEKT PEKOMEHAYETCS BBHINHCHIBATH
ompeneneHus, (GopMymupoBKH W T.M. Ha mONIX KOHCIEKTa CIEAyeT IOMeYaTb BOIPOCHI,
BBIJICJIEHHBIE 00YJarOIUMCsl U KOHCYJIBTAIUN ¢ npenojaaBaTeneM. [1oe3H0 cocTaBuTh KpaTKUit
CIIPABOYHHK, COJEpIKAIIUNA ONpeesieHUs] BAKHEUITUX MOHITHH JUCHUIUIMHBL. K KaXKI0H JeKIuu
cienyer pazo0OpaTh MaTepHan mpeablaylied Jieknuu. M3ydas marepuan 1no y4eOHUKY WiIH
KOHCIIEKTY JICKIHH, CleayeT MepexouTh K CICAYIOIeMYy BOIPOCY TOJNBKO B TOM Cilydae, Korjaa
XOPOILIO YCBOEH MpenblAyluii Bonpoc. [Ipu 3ToM HEOOX0AMMO BOCIPOM3BOJANTH Ha Oymare Bce
paccyXIeHus, KaKk UMEIOIINecs B YIeOHUKE MIIM KOHCIIEKTe. Ps1 BOIPOCOB MHUCIMIUIMHEI MOKET
OBITh BBIHECEH Ha CaMOCTOSATENbHOE W3y4eHHe. Takoe 3amaHne TpeOyeT OIepaTHBHOTO
BBHIITOJTHEHHA. B KOHCTIEKTe JIeKInii HEOOXOIMMO OCTaBUTh MECTO JIJISI OCBEIICHHUS YITOMSHYTHIX
BOMPocoB. O003HAYNTE BOIIPOCHI, TEPMHHBI, MaTepHall, KOTOPHIi BEI3BIBACT TPYTHOCTH, TOMETHTh
W TONBITaThCS HAHTH OTBET B PEKOMEHAyeMOM jureparype. Ecin caMoCTOSTENbHO HE yIaeTcst
pa3o0patscs B MaTepHalle, TO Heo0XoauMo c(hOpMyYITHPOBATE BOIIPOC ¥ 33aaTh MPEIoIaBaTeIio Ha
KOHCYJIbTAIlMH, Ha MPAaKTUYECKOM 3aHATUHI

Jlexus

[TpakTHyeckoe 3aHsATHE — BHJ ayIUTOPHBIX Y4YEOHBIX 3aHSATHMH, lieleHarpaBieHHas (opma
opraHusanuy y4eOHOTo IMpoliecca, IpU peanu3alud KOTOpoi oOydaromuecs Mo 3aJaHuI0 U MOJ
PYKOBOJCTBOM IIPENOAABATENS BBIIOJIHAIOT IpaKkTUdeckue 3ananus. lIpakruuyeckue 3anaHus
HalpaBleHbl Ha YIIyOJIeHHe Hay4YHO-TEOPETHUECKHMX 3HAHUM M OBIaJIeHHE ONpeAEICHHBIMU
MeTOAaMHU paboThl, B MpoIlecce KOTOPHIX BBIPaOATHIBAIOTCS YMEHHS M HABBIKHM BBIIIOTHEHUS TeX
WIM MHBIX Y4eOHBIX JAeicTBUII B naHHOW cdepe Hayku. [IpakTthyeckue 3aHATHS pPa3BUBAIOT
HayYHOE MBIIUICHHE W pedb, MO3BOJIIIOT IMPOBEPUTH 3HAHHS OOYYAIOMIMXCS, BBICTYMAIOT Kak
CpPEZCTBA ONEPaTUBHOI 0OPAaTHON CBSI3M; IIEJTb MPAKTUUYECKUX 3aHATHH — yIIIyOIaTh, PacIIUPSTh,
JeTAIN3UPOBATh 3HAHUS, IOJMyYEHHbIE HA JIEKIUH, B 0000ImeHHOW (opme M coneicTBOBAaTh
BBIPA0OTKE HABBIKOB NPO(ECCHOHANBHOM JEeATeIBHOCTH.

Ha npakTrnyeckux 3aHATHAX MOAPOOHO paccMaTpUBAIOTCS OCHOBHBIE BOIIPOCHI TUCIUIUIHHEL,
pa30uparoTcsi OCHOBHBIC THITBI 3agad. K KaXIOMy MpPaKkTHYECKOMY 3aHITHIO CIIEAYET 3apaHee
CaMOCTOSITEJIBHO  BBIIIOJHUTh JIOMAllHEE 3aJaHu€ M BbIyYUThb JIGKLUOHHBII MaTepuan K
cienyromei Teme. CHcTeMaTHYECKOE BBIIOJIHEHHE JOMAIIHUX 3aJaHUM 00s3aTeNIbHO U SBIISETCS
BO)XHBIM (PaKTOpPOM, CIIOCOOCTBYIOLIMM YCIEHIIHOMY YCBOCHHUIO JTUCIUILIIHHBI.

Ocoboe BHUMaHKE ciieyeT o0palaTh Ha ONpe/ieJIeHue OCHOBHBIX MOHITUH JTUCHUILIHHBL.
OOyyaronuiicst JOJDKEH M0APOOHO pa3dHpaTh NPUMEPhI, KOTOPbIC HOSICHSIOT MOHSATHS

IIpaktuueckoe
3aHATHE

OOyueHue 1O JUCUUIUIMHE IPEJYyCMaTpUBAEeT AaKTHBHYIO CaMOCTOSITEJIbHYIO pPadoTy
CamocrositenbHast | oOywaromierocsa. B pasmene 4 paboueil mporpamMmbl, KOTOpbBIM HaspiBaeTcst «CTpyKTypa H

pabora CoJIep’KaHWE JUCHUWIUIMHBI»Y, BCE Yachl CaMOCTOATENBHOM pabOTHl pacHucaHbl 1O TeMaM H
BorpocaM. OOydaromuiics n3ydaeT yd4eOHBIM MaTepHaJ M €CIH, HECMOTpS Ha W3YYEHHBIH




Marepua, 3aJaHus BBIOJIHUTH HE yOaeTcsl, TO B 00S3aTEIbHOM MOPSIIKE HEOOXOANMO TIOCETUTh
KOHCYJIBTAIIMIO TIPEToJIaBaTelis, BEAYIIEro NPaKTHYECKUE 3aHATHS /MM KOHCYJIBTALUIO JIEKTOPA.

CamocrositenbHasgs paboTa 00y4YaroIerocst SIBJISAETCS OCHOBHBIM CPEJCTBOM OBJIAJICHUS
y4eOHBIM MaTepUAiOM BO BpeMs, CBOOOIHOE OT OO0sS3aTEHbHBIX y4YCOHBIX 3aHSATHIL.
CamocrositenibHasgs pabota oOyd4aromierocss HaJi yCBOGHHEM YUeOHOro MaTepuana MOJKeT
BBITIOJIHATBHCS B OMOJIMOTEKE, ayAUTOPUSIX JJISl CaMOCTOSTEIbHON paboThl, a TakXkKe B JOMAalIHUX
yCIOBUSIX. Y4eOHbIH MaTepHas yueOHON AUCIMIUIMHBL, TPEJyCMOTPEHHBIN Y4€OHBIM TUIAHOM IS
YCBOEHUSI 00YUarOIIMMCS B IIPOLIECCE CAMOCTOSATEIbHON PaOOThI, BEIHOCUTCS Ha MTPOMEXYTOUHYIO
aTTECTAlMI0 HapsiAy ¢ ydeOHBIM MaTepHajoM, KOTOpBIH pa3padaTelBajicsi HPH INPOBEACHUN
y4eOHBIX 3aHITHI.

ConepxaHue  CaMOCTOSATENBHOM  pabOTBl  oOywaromierocss — ompeaensercs  yd4eOHOH
OpOrpaMMOil  OMCHUIUIMHBIL, METOAMYECKMMH MaTepHalaMHu, 3aJaHusAMH M yKa3aHWsIMU
HpenoaBaTens.

CamocTosTenbHas padoTa 00y4aroIuXcsl OCYIIECTBISIETCS B ayJUTOPHOI U BHEAYAUTOPHOU
(dopmax

Komrutekc yueOHO-METOMYECKUX MAaTepHalioB 10 BCEM BHJAM Y4YeOHOH AesATeIbHOCTH, HPEIyCMOTPEHHBIM
paboueii mporpaMMol JUCHUILIHHEI, Pa3MEIICH B 3JIEKTPOHHOHN HH(GOpMAIMOHHO-00pa3oBarenbHoi cpenae 3a0lKT
UpIl'VIIC, noctynHol oOyuaroneMycs 4epe3 ero JIMYHbIH KaOMHET




Ipuiio:xenne Ne 1 k pabdoyeil nporpamme

®OH/I OHEHOYHBIX CPEJICTB

JJIA MIPOBECACHUSA TCKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH
u HpOME)I(yTO‘IHOﬁ arrecraguu



1 OO0mue moJI0KeHNs

@OH/ OLIEHOYHBIX CPEACTB SIBISETCS COCTAaBHOW YACThIO HOPMATHBHO-METOIMYECKOTO
o0ecreyeHns CUCTEMBI OLIEHKH KayecTBa OCBOEHUs 00y4aromUMuUCs 00pa3oBaTeIbHON MPOTrPaMMBI.

@OHABI OIIEHOYHBIX CpEACTB MpEIHA3HAYEHBI JJIsI WCIOJNB30BaHUS O0y4YaroIUMHUCH,
npenojiaBaTeNsiMi, aJMuUHUCTpanueil MHCTHTyTa, a Takke CTOPOHHUMH 00pa30BaTebHBIMU
OpraHu3alsIMK JUI OLIEHUBAHMs KayecTBa OCBOCHHMS OOpa30BaTENbHOW MpPOTPaMMbI U YPOBHS
c(OPMHPOBAHHOCTU KOMITETCHIIUI y 00yUaroImuxcs.

B cooTBeTcTBHU ¢ TpeOOBAaHUSMH JIEHCTBYIOIIETO 3aKOHOIATENLCTBA B chepe 00pa3oBaHUs,
OLIEHOYHBIE cpezcTBa npeacTapisatoTes B Buae @OC ans npoBeeHUs] IPOMEXYTOYHOM aTTecTaluu
oOyuaromuxcst o auciumuinHe. C yderom aelictByromero B Mucrtutyre [lonoxkenus o ¢opmax,
HNEPUOJIMYHOCTH U TOPSJIKE TEKYIIEro KOHTPOJS YCIIEBAaeMOCTH U INPOMEXYTOYHOH aTTecTanuu
oOyuaromuxcst (Bbiciiee oOpa3zoBaHMe — OaKajaBpHar, CHEIHMAIUTET, MarucTparypa), B COCTaB
®OC g npoBeleHHs] MPOMEKYTOUHOM aTTeCTallMM MO JUCHMIIIMHE BKJIFOYAIOTCS OLICHOYHBIE
CpeZACTBa IS POBEEHHSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH 00YJatOIIXCSI.

3amauamu ®OC aBnAr0TCA:

— OIEHKA JIOCTHKEHUH 00YJaIONINXCsl B MPOLIECCE U3YICHUS TUCIUTUTUHBI;

— ofecriedeHHe  COOTBETCTBUS ~ pe3yslbTaToB  OoOyueHHMs  3ajadaM  Oynymien
npoeCCHOHATBPHON JIeSITETHbHOCTH Yepe3 COBEPUICHCTBOBAHME TPAIWIIMOHHBIX M BHEIPEHUE
MHHOBAIIMOHHBIX METOJI0B 00yueHHs B 00pa30BaTeNbHbIN Mpolecc;

— CaMOIIOATOTOBKA  CAMOKOHTPOJIb 00YJaIOIUXCs B TIPOIIecce 00ydeHusl.

@DOoHA OLEHOYHBIX CPEACTB c(hOPMUPOBAH HA OCHOBE KIIIOUYEBBIX NMPHUHIMIIOB OLEHUBAHHUSA:
BaJIMIHOCTh, HaJIE)KHOCTh, 00bEKTHBHOCTh, d3PPEKTUBHOCTD.

Jlns OuLeHKH YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHLIMH HCHONb3YeTCsl TPeXypOBHEBas
cucrema:

— MUHUMaJbHBIH YpOBEHb OCBOCHMs, OO0s3aTeNbHBIM JUIsI BceX oOOydaroluxcs IIOo
3aBepiieHnto ocsoenus: OITOII; maer obmiee mpeacraBieHHE O BHJIE JESTETBHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSIX (YHKIIMOHMPOBAHUS OOBEKTOB MPO(PECCHOHATBHON NeATENbHOCTH, METOJOB U
QITOPUTMOB pPEIICHUS MPAKTHUECKUX 3a]ad;

— 0a30BBIf  YpOBEHb  OCBOCHHS, MPEBBIIIEHHE MHHHUMAIbHBIX  XapaKTEPUCTUK

c(OPMHPOBAHHOCTH  KOMIIETEHIIMK; TIO3BOJIIET  peIIaTh THUIIOBBIE  3a/a4yd, IPUHUMATH
npoecCHOHANbHBIE U YIPABICHUYECKHE PELICHHMs MO HW3BECTHBIM alIrOpUTMaM, IpaBHJIaM U
METOUKAM;
— BBICOKMH YypOBEHb OCBOEHHS, MAaKCHUMaJbHO BO3MOJKHas BBIPAKEHHOCTh XapaKTEPUCTHK
KOMITETEHIIHIA; TPe/IIoJaraeT rOTOBHOCTh PeIIaTh MPAKTHUECKUE 33a4H MOBBIIIIEHHOW CI0XKHOCTH,
HETUIIOBBIE 3aJ]au, NMPUHUMATh NPO(ECCHOHANbHbIE U YNPaBIECHUYECKUE PELICHHUS B YCIOBHSIX
HETOJIHOM ~ ONpEeNeNIEHHOCTH, TpPU  HEJOCTaTOYHOM  JIOKYMEHTAJbHOM, HOPMAaTHBHOM U
METOANYECKOM 00ECTIEUEHHH.



IIporpaMmma KOHTPOJILHO-OIIEHOYHBIX MEPONIPUATH A

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

Jucuumumna «MaremaTikay y4acTByeT B (POPMHUPOBAHUN KOMITETEHIIUHA:

VYK-1. CrocoOeH OCYIIECTBIATh KPUTHUCCKUN aHAIM3 TMPOOJIEMHBIX CHTyaIluii Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO JICHCTBUH.
OIIK-1. CrocoGeH pemiatb WHXXEHEPHBIC 33Ja4d B MPOPECCHOHAIBHOW ACSATEIBHOCTH C
MCIIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHaJIn3a U MOJIETTMPOBaHUs

o4yHas popMma 00ydeHUs

Ne

HaunmenoBanme
KOHTPOJIBHO-
OIICHOYHOTO
MEpPOTPHUSITHS

OOBEKT KOHTPOJIA
(TmoHsITHE/TEM/pa3eN U T.J.
JIACITUTUTAHBI )

Kon
HHAWKaTOpa
JTIOCTHIXKCHUS

KOMIIETCHI[UU

HaumenoBanue
OLIEHOYHOTO CPEJCTBA
(popma mpoBeneHMST*)

1 cemecTp

Texymuii
KOHTPOJIb

Paznen 1. Jluneitnas anrebpa

VK-1.1,
OIIK-1.4

Pa3zHoypoBHEBbIC 331241
(MUCBMEHHO),
KOHCIIEKT (MMMCBbMEHHO),
pacueTHO-rpaduueckas paboTa
(PT'P) (muceMeHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)

Texymumi
KOHTPOJIb

Pasnen 2. BexropHas anrebpa

VK-1.1,
OIIK-1.4

Pa3zHoypoBHEBbIE 3a1aun
(TMCBMEHHO),
KOHCIEKT (TTMCHhMEHHO),
pacueTHO-rpaduIeckas padora
(PT'P) (muchMeHHO),
TECTHPOBaHUE (KOMITBIOTEPHEIC
TEXHOJIOTHH)

Texymuii
KOHTPOJIb

Paznen 3. AHanuTudeckas reoMeTpus

VK-1.1,
OIIK-1.4

Pa3zHoypoBHEBbIE 3a1aun
(IUCBMEHHO),
KOHCIIEKT (MMMCBbMEHHO),
pacyetHo-rpaduyeckas padora
(PT'P) (muceMeHHO),
TECTUPOBaHKE (KOMIIBIOTEPHBIE
TEXHOJIOTHH)

Texkymumi
KOHTPOJIb

Paznen 4. Bsenenue B
MaTeMaTHYECKHI aHAJIN3

VK-1.1,
OIIK-1.4

PasHOypoBHEBBIE 3a1aUH
(TMCBMEHHO),
KOHCIEKT (TTMCHbMEHHO),
pacueTHO-rpaduIeckas padora
(PT'P) (muchMeHHO),
TECTHPOBaHUE (KOMITBIOTEPHEIC
TEXHOJIOTHH)

Texymuii
KOHTpOJIb

Pasnmen 5. Tuddepennuansaoe
ucuuciaeHue QyHKIUH 0JHOM
NIepEMEHHOM

VK-1.1,
OIIK-1.4

Pa3zHoypoBHEBbIE 3a1aun
(IUCBMEHHO),
KOHCIIEKT (MMMCBbMEHHO),
pacyetHo-rpaduyeckas padora
(PT'P) (muceMeHHO),
TECTUPOBaHKE (KOMIIBIOTEPHbIE
TEXHOJIOTHH)

IIpomexxyTouHast
aTTeCTaIHs

Paznen 1. JIuneitnas anre6pa

Pasnen 2. BexropHas anrebpa
Pasnen 3. Ananutuueckasi reoMeTpust
Pasnexn 4. Beenenue B
MaTEMaTHYECKUH aHAIIN3.

Pasnmen 5. Tuddepennuansaoe
ucuuciaeHue QyHKIUH 0JHOH
NIepEMEHHOMN

VK-1.1,
OIIK-1.4

3ader (cobecemoBaHue),
3a4eT — TECTUPOBAHHUE
(KOMITBIOTEPHBIE TEXHOJIOTHU

2 cemecTp




Pa3zHoypoBHEBbIE 331241
(IUCBMEHHO),
KOHCIIEKT (MMMCBMEHHO),

Texymuii Paznen 6. HTErpansHOE HCUUCTICHHUE VK-1.1,
. . N pacyetHo-rpaduyeckas padora
KOHTPOJIb (byHKIMIA OHOW TIepeMeHHON OIIK-1.4 (PTP) (muchMeHHO)
b
TECTUPOBaHUE (KOMIIBIOTEPHBIE
TEXHOJIOTHH)
Pa3HoypoBHEBBIE 3a1aun
(TMCBMEHHO),
Texyrmuit Pasnen 7. AnddepenmansHoe VK-1 1 KOHCTICKT (TIMCEMEHHO),
HcYHCIIeHUe (YHKIMA HECKOTBKUX : acdeTHO-Tpaduyeckas pabora
KOHi}‘lpOHB o OIIK-1 21 ¢ 0
TepeMeHHOH (PT'P) (mucpMeHHO),
TECTHPOBaHUE (KOMITBIOTEPHEIC
TEXHOJIOTHH)
a3HOYPOBHEBEIE 3a/1a41
P e
(IUCBMEHHO),

. KOHCIIEKT (ITMCbMEHHO

Texymmii Paznen 8. HTerpanpHOE UCYUCIIEHUE VK-1.1, ( ),
. . pacyetHo-rpaduyeckas padora
KOHTPOJIb (YHKIMH HECKOJIBKHUX MEPEMEHHOM OIIK-1.4 (PT'P) (muchMeHHO)
b
TECTUPOBaHUE (KOMIIBIOTEPHBIE
TEXHOJIOTHH)
Pasnen 6. UnTerpansHoE ncUUCIeHUE
(GyHKIHN OHOH TTepeMeHHOH.
Pazpen 7. AuddepenuunansHoe Ok3ameH (cobecenoBanme
TpomexyTounas chicneﬁnﬂe q? qinf I/II\/]:II HECKOJIBKUX YK-1.1, 3K3aMeH(— Tecmﬂ OBaHI/IC),
aTTecTalus YHKI OIIK-1.4 P
MepEeMEHHO. (KOMITBIOTEpHBIE TEXHOJIOTHN)
Pasnen 8. HTErpansHoE HCUUCIIEHUE
(YHKIMH HECKOJIBKHX NEPEMEHHOM
3 cemecTp
Pa3zHoypoBHEBbIE 3a1aun
(IMCBMEHHO),
. KOHCIIEKT (IMMCbMEHHO
Texymmii Pasnmen 9. Juddepenimaibabie VK-1.1, ( ),
pacyetHo-rpaduyeckas padora
KOHTPOJIb YPaBHEHUS OIIK-1.4 (PT'P) (mchMeHHO)
b
TECTUPOBaHUE (KOMIIBIOTEPHBIE
TEXHOJIOTHH)
PasHOypoBHEBBIE 3a1aUH
(TMCBMEHHO),

N KOHCTICKT (TIMCEMEHHO)
Texymumi VK-1.1 .
KOHI}‘ngHB Paspen 10. Teopus psinoB OIK-1 Z‘ pacueTHO-rpaduIeckas padora

p ’ (PT'P) (mucpMeHHO),
TECTUPOBaHHUE (KOMIIBIOTEPHBIE
TEXHOJIOTUH)
Pa3zHoypoBHEBbIE 3a1aun
(IMCBMEHHO),
. KOHCIIEKT (IMMCbMEHHO
Texymumi Paznen 11. OcHoBbl Teopun GpyHKINU VK-1.1, ( ),
pacyetHo-rpaduyeckas padora
KOHTPOJIb KOMILIEKCHOT'O IEPEMEHHOIO OIIK-1.4 (PT'P) (muchMeHHO)
b
TECTHPOBaHUE (KOMITBIOTEPHEIC
TEXHOJIOTHH)
PasHOypoBHEBBIE 3a1aUH
(TMCBMEHHO),

. KOHCTICKT (TIMCEMEHHO

Texymumii Pasnen 12. DneMeHTHI VK-1.1, ( ):
pacueTHO-rpadudeckas padora
KOHTPOJIb ONEPALMOHHOIO UCUUCIEHUS OIIK-1.4

(PT'P) (muchMeHHO),
TECTUPOBaHKE (KOMIIBIOTEPHbIE
TEXHOJIOTUH)




Paznen 9. InddepennmansHbie
ypaBHEHHS.
Pasznen 10. Teopus psinos.

Dxk3aMeH (cobecenoBaHue),

5 HpomexyTotnas Paznen 11. OcHoBbl Teopun GpyHKINU VKL, 3K3aMEH — TECTUPOBAHUE
aTTecTalums ) P y OIIK-1.4 P
KOMILIEKCHOTO IEPEMEHHOT0. (KOMITBIOTEpHBIE TEXHOJIOTUU
Paznen 12. DnemeHTH
ONEPallMOHHOI0 UCUHUCIECHUS
4 cemecTp
Pa3zHoypoBHEBbIE 3a1aun
Pasnen 13. OcHOBBI JUCKPETHOM (TMCBMEHHO),
. MaTeMAaTHKH. KOHCTICKT (TIMCEMEHHO
Texymumii VK-1.1, ( ):
1 Pasnen 14. OcHoBBI Teopun pacueTHO-rpaduIeckas padora
KOHTPOJIb N . OIIK-1.4
BEPOSATHOCTEH U MaTeMaTHIEeCKOMH (PT'P) (muchMeHHO),
CTaTUCTHKHU TECTHPOBaHUE (KOMITBIOTEPHEIC
TEXHOJIOTHH)
Pasnen 13. OcHOBBI JUCKPETHOM
. MaTeMAaTHKU. 3auet (cobecenoBaHue
Texymuii VK-1.1, ( A ),
2 Paznien 14. OcHOBBI Teopuu 3a4eT — TECTUPOBAHUE
KOHTPOJIb N . OIIK-1.4
BEPOSATHOCTEH U MaTeMaTU4eCKOI (KOMITBIOTEpHBIE TEXHOJIOTHN)
CTaTUCTHKHU
*dopmMa nmpoBeseHH KOHTPOJIbHO-OLEHOYHOTO MEPONPUATHS: YCTHO, MUCEMEHHO, KOMITBIOTEPHBIE TEXHOJIOTHH.
IIporpaMmma KOHTPOJILHO-0IIEHOYHBIX MEPONIPUATHIA 3a04Has popma 00ydeHusi
HaumenoBanue Kon
OOBEKT KOHTPOJIA HaumenoBanue
KOHTPOJIBHO- WHINKaTOpa
Ne (moHsTHE/TEMa/pa3en u T.JI. OIIGHOYHOTO Cpe/ICTBA
OIICHOYHOTO JOCTIDKEHUS N
JTUCTIATUTHHEI) (popma mpoBeneHmST*)
MEPOTIPUSATHS KOMIETEHITHH
Kype 1 ceccusi 3uMHsAs
Paznen 1. JIuneitnas anreOpa.
Paznen 2. BexropHas anrebpa.
Pazgen 3. AHanutuueckas reoMeTpus
. KonrponbHas padora Ne 1
Texymuii Paznen 4. Beenenue B VK-1.1,
1 . (MUCBMEHHO),
KOHTPOJIb MaTeMaTHYECKUI aHaIu3. OIIK-1.4
KOHCIIEKT (TTIUCBMEHHO)
Paznmen 5. luddepenimansaoe
ucumciaenue GyHKIMA OJHOM
MIEpEMEHHOMN
Paznen 1. Jluneitnas anrebpa.
Pazgen 2. Bextopnas anre6pa.
Pazgen 3. AHanuTuueckas reoMeTpuUs
[Ipomexxyrounas 3aueT (cobecenoBaHme),
Pasnen 4. Beenenue B VK-1.1,
2 | arrecranms . 3a4eT — TECTHPOBAHUE
MaTeMaTHYECKUNA aHaAIN3. OIIK-1.4
(KOMITBIOTEpHBIE TEXHOJIOTHN)
Paznmen 5. Iuddepennmanpaoe
ucuucIeHne QYHKIMHA 0 THON
MepEMEHHOMN
Kypc 1 ceccus jieTHas
Pazgen 6. aTerpansHoe UCYUCIIeHNE
(GyHKIMI OJJHOH TIEpEeMEHHOM. KonrponbHas padora Ne 2
Texymyii Paznen 7. Auddepenimansroe VK-1.1 (UCBMEHHO),
1 HCUKCIIeHNE (PYHKIUN HECKOIbBKUX o KOHTpOJIbHAs padbora Ne 3
KOHTPOJIb o by OIIK-1.4 P P
MIEPEMEHHOM. (MMCBMEHHO),
Pasnen 8. HTErpansHOE HCUUCIIEHHE KOHCIIEKT (TIHCBMEHHO)
(yHKIHMH HECKONBKIX IePeMEHHON
Pazgen 6. nTerpaibHoe HCUUCIIEHNE
(hyHKIHI OTHOHM ITepeMEHHOM.
Paznen 7. AuddepenunansHoe Ok3ameH (cobecenoBanme
IIpomexxyTouHast A Auddep . VK-1.1, ( ! ),
2 HCcUYUCIeHNE (QYHKIMHA HECKOIBKIX 9K3aMeH — TeCTHPOBAaHUE
aTTecTauus . OIIK-1.4
TIepEMEHHO. (KOMITBIOTEpHBIE TEXHOJIOTHN)
Paznen 8. HTerpabHOE HCUUCIIEHNE
(YHKIMIA HECKOJIBKUX IEPEMEHHOMN
Kypc 2 ceccus 3umuss
1 Texymmii Paznen 9. luddepennuansapie VK-1.1, Kontponbnas pabora Ne 4
KOHTPOJIb YPaBHEHHS. OIIK-1.4 (IMCBMEHHO),




Pazgen 10. Teopus psinos. KOHCTIEKT (ITMCbMEHHO )
Paznen 11. OcHoBBI Teopun GyHKINUU
KOMIUIEKCHOTO MEPEMEHHOTO.

Pazgen 12. DnemeHTHI
OTEPAIMOHHOTO UCUUCIICHHSI

Paznen 9. Iuddepennuansapie

YpaBHEHHUSL.
IIpomexyTouHas Pazpen 10. Teopus psiaos. VK-1 1 Ok3ameH (cobecenoBaHue),
2 | arrecrauus Paznen 11. OcHOBHI Teopun HyHKIHN OHK-i Z‘ 3K3aMEH — TECTUPOBAHHE
KOMIUIEKCHOTO MEPEMEHHOTO. ’ (KOMIIBIOTEPHBIE TEXHOJIOTHH)

Pazgen 12. DnemMeHTHI
OTIePaIMOHHOTO NCUNCICHUS

Kypec 2 ceccust JerHas

Paznen 13. OcHOBBI TUCKpETHON

o MaTEMaTUKH. Kontponpras padorta Ne 5
Texymumi VK-1.1,
1 Paznen 14. OcHoBbI TEOpUU (TMCBMEHHO),
KOHTPOJIb N N OIIK-1.4
BEPOSTHOCTEY U MAaTEMaTUUECKON KOHCIIEKT (TIHUCBMEHHO)
CTaTUCTUKH
Paznen 13. OcHOBBI TUCKpeTHON
MaTeMaTHKH. 3auet (cobecenoBaHue
IIpomexyTounas VK-1.1, ( A ),
2 Paznen 14. OcHoBEI TEOpUHN 3a4eT — TECTUPOBAHUE
aTTecTalus N N OIIK-1.4
BEPOSATHOCTEH M MaTEeMaTHYECKOIl (KOMITBIOTEpHBIE TEXHOJIOTHN)
CTaTHCTHKH

*dDOpMa MPOBEACHUA KOHTPOJIbHO-OLIEHOYHOI'O MEPONIPUATHA: YCTHO, TIMCbMEHHO, KOMITBIOTEPHBIE TEXHOJIOTHUH.

Onucanue nokaszarejed U KpuTepueB OLEHNBAHUS KOMIIETEeH Ui
HA Pa3JIMYHBIX 3Tanax uX GopMUPOBAHNS, ONIMCAHUE IIKAJ OLlEHUBAHUSA

KoHTpons KkauecTBa OCBOCHHS JUCHHUILIMHBI BKIIOYaeT B ceOS TEKyHIIM KOHTPOJIb
YCIEBAEMOCTH U MPOMEXKYTOUHYH aTTeCTaluio. TeKylmuid KOHTPOJIb YCIEBAEMOCTH U
MIPOMEXKYTOUHAsI aTTeCTalusl OOy4YaloUIMXcs MPOBOJSATCS B LIENSX YCTAHOBIEHUS COOTBETCTBUS
JOCTIDKEHUH  OOydalomMXcsi TOJTanmHBIM — TpeOOBaHMAM  00pa30BaTENbHOW MPOTPaMMBI K
pe3ynbTaTam o0y4deHus 1 POpMUPOBAHUS KOMIETEHIIUHA.

Tekylmuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHUJI CUCTEMATHUYECKOW MPOBEPKHU 3HAHMUIA,
YMEHHM, HaBBIKOB OOyYaromuxcs. 3afada TEKYIIETo KOHTPOJII — ONEPATHBHOE U PETYISAPHOE
ylpaBiieHHe Y4eOHOW JIeSITeIbHOCThIO OOYYalOIIMXCs Ha OCHOBE OOpaTHOM CBS3M U
KOPPEKTUPOBKHU. Pe3ynbTarsl OLlEHUBaHUSI YUUTHIBAKOTCS B BUJIE CPEIHEN OLEHKH IIPU POBEICHUH
IIPOMEKYTOUYHOM aTTECTALUU.

Jlnsg  oueHuBaHWS Pe3yabTATOB OOYYEHHS HCIONB3YyeTCs ueThipexOaiibHas —IIKaa:
COTJIIMYHOY, «XOPOLIO», «YIAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHO» U JIByXOasIbHas ILIKaJa:
«3a4YTEHOY, «HE 3aUTCHO».

IlepeyeHb OLIEHOYHBIX CPEACTB, MWCIOJIB3YEMBIX JUIsl OLEHUBAHMSA KOMIIETCHIUMN Ha
pa3IMYHBIX dTanax ux GOpMHUPOBAHUS, a TAKXKE KpaTKas XapaKTePUCTUKA ITHX CPEJICTB MPUBEICHBI
B Ta0HIIEe

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpatkas xapakTepuCcTHKa OLIEHOYHOTO CPEZCTBA OLIEHOYHOTO CPEJCTBA
cpescTBa B ®OC
CpenctBo I NPOBEPKH YMEHUH MPUMEHATH MOMYHEHHBIE | o o S
PacueTHo- 3HaHMS MO 3apaHee OINPEJENICHHOW METOJHMKE JUI PEIICHHS
1 | rpaduueckas 3aj71a4 WIN 3aJlaHAH 110 Pa3elTy AUCIUIUINHEL. BBITIOTHCHIA
pabora (PT'P) MoeTr OBITh HCIOJB30BAaHO U OLEHKH 3HAHWH, yMEHUH, PaceTHo-

rpaduaeckoit paboThI
HaBBIKOB U (MJIM) ONBITA AESITEIbHOCTH 00yJaromuXcs

C CACTBO IPOBECPKU MeHl/II‘/II IIPUMCHATH ITOJIYUCHHBIC 3HAHUS
P POBCP y P y Tunosoe 3aganue s

) KonrponbHas JUlst PELICHNs 3a/1a1 ONPE/ICNICHHOTO THIIA 0 TEMe M pasaenty. | o -
pabota (K) MoxeT OBITh HUCIOJIb30BAHO JJIsi OIICHKUA 3HAHWN W YMEHHMA .
KOHTPOJILHOI paboThI
00yUaromuxcs

3 | PaznoypoBHeBbIE Paznuuarot 3agaqu: Tumnossie




3a1a4n

— PpENpoayKTHBHOTO YPOBHSA, IO3BOJIIIONIME OLEHUBATH U
JIMarHOCTUPOBaTh 3HaHHE (aKTHYECKOro marepuana (0a3oBble
NOHATHS, aJIrOPUTMbI, (akThl)) W yMEHHE IPaBHIBHO
HCTIONB30BaTh CIELUAIbHBIE TEPMHUHBI M IOHATHUS, Y3HaBaHHE
00BbEKTOB M3Y4Y€HHMs B paMKax OIpEAEJICHHOTro pasjeia
JUCIUILIMHBL,

MOXET OBITh MCIOJIb30BAHO [UISi OLIGHKW 3HAHUH W YMEHUH
00yJaromuxcs;

— PEKOHCTPYKTHBHOTO YpPOBHS, MO3BOJSIOIIAE OLEHMBATH M
JUArHOCTUPOBATh YMEHHMS CHHTE3UPOBAaTh, AaHAIM3HPOBATH,
0000maTe (akTHYECKHH © TEOpPETHYEeCKHH Marephail ¢
(opMynHpOBaHHEM KOHKDPETHBIX BBIBOJIOB, YCTAHOBJICHHEM
IMIPUYMHHO-CIECTBEHHBIX CBA3EH;

MOXeT OBbIThb HCIOJB30BAHO JJIsi OIEHKW 3HAHWH, YMEHUH,
HAaBBIKOB U (WJIM) OTBITA IEATEIHHOCTH 00yYaIOUTNXCS;

— TBOPYECKOTO ypPOBHA, MO3BOJSIOIIME  OIEHUBATH U
JIUarHOCTHUPOBATh YMEHUsI, MHTETPHUPOBATH 3HAHMS PA3IHUHBIX
obnacrel, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHUS;
MOXeT OBbIThb HCIOJB30BAHO JJIsi OIEHKW 3HAHWH, YMEHUH,
HaBBIKOB U (MJIHM) ONBITA ACATEIBHOCTH 00YJaIOMUXCs

Pa3sHOYPOBHEBBIE
3a7a4u

Koncmekt

OcoOBIii BU TEKCTa, B OCHOBE KOTOPOTO JISKUT AHAIHTUKO-
CHHTeTHYeCKass TmepepaboTka WH(pOpMAI MEePBOUCTOIHHKA
(mcxomHOTO TekcTa). Llemp 3TOM NeATeNPHOCTH — BEISBICHHUE,
cucreMaTm3anus W 0000meHne (C BO3MOXKHOW KPHUTHUECKOH
OIICHKOI) Hambojee TIEHHOW (i1 KOHCHEKTHPYIOIIETO)
nHpopmanum.

MoskeT OBITh HMCHOJB30BAHO [UISI OIEHKM 3HAaHWUH, YMEHUH,
HaBBIKOB U (WJIN) ONBITA AESITEIbHOCTH 00yJaromuXcs

TeMbI KOHCTIEKTOB

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)

CucteMa  CTaHAAPTU3UPOBAHHBIX  3aJ@HUM,  MO3BOJISIOIIAS
aBTOMATU3UPOBATh IMPOLEAYPY HU3MEPEHUsS YPOBHS 3HAHUU U
yMeHuit o0ydaromierocs.

MoskeT OBITh HCHOJB30BAHO [UISI OLEHKM 3HAaHWUH, YMEHUH,
HAaBBIKOB ¥ (WJIN) OTIBITA JESITETHHOCTH 00YJIaFOITIXCS

DoH TeCTOBBIX
3aJIaHuM

3aueTr

CpencTBo, O3BONIAONIESE OICHUTh 3HAHUS, YMEHUS W BIIaJCHUS
00yJaromerocs 1o TUCIHIUIHHE.

PexomeHnnyercs [Uisi OLEHKM 3HAaHUM, yYMEHUH M BIAJCHUI
HaBBIKAMHU O0YyJarOIIUXCS

[lepeuenn
TEOPETHYECKUX
BOIIPOCOB U THIIOBOE
MIPaKTHYECKOE 3a1aHHe
K 3a4eTy

DK3aMeH

CpencTBo, MO3BOJISIONIEE OLEHUTh 3HAHUSI, YMEHUS, HABBIKOB U
(uH) ombITa AEATENBHOCTH 00YUAIOIIErocs 0 AUCIUIIIHHE.
MoskeT OBITh HMCHOJB30BAHO [UISI OIEHKM 3HAaHWUH, YMEHUH,
HaBBIKOB U (MJIN) OMBITA AESITEIHHOCTH 00yJaromuXcs

[lepeuenn
TEOPETHUECKHUX
BOIIPOCOB 1 THUIIOBLIC
MPaKTHYECKHE 3aJJaHus
(obpaserr
9K3aMEHAIIMOHHOTO
ousera)

Tect —
HPOMENKYTOYHAS
aTTeCTalys B
(dopme 3aueTa

Cucrtema aBTOMAaTH3UPOBAHHOTO KOHTPOJISt O0CBOEHUS
KOMIETEHIMA (JacTH KOMIICTeHINH) oOydarommMmcs 1o
MCIUTIINHE C HCIIOJIB30BAHUEM WHPOPMAINOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

Moer OBITh HWCHOJB30BAaHO I ONCHKH 3HAHUH, yMEHH,
HAaBBIKOB ¥ (WJIN) OTIBITA JESITETHHOCTH 00YJIarOITIXCS

DoHT TECTOBBIX
3aJaHuN

Tect —
POMEKYTOUHAS
aTrTecranusa B
(dhopme 3k3ameHa

CucremMa  aBTOMATU3UPOBAHHOTO  KOHTPOISL ~ OCBOCHHS
KOMIIETeHIIMKA  (JacTH KOMITETCHIWH) o0OydJarommMes 10
JUCIIUATUTAHE c HCTIOJIb30BAHUEM HHPOPMAIUOHHO-

KOMMYHHKAITMOHHBIX TEXHOJIOTHH.
MoxeT OBITh HCIOJB30BAHO i OICHKH 3HAHUM, yMCHUIA,
HaBBIKOB U (WJIM) ONBITA AESITEIbHOCTH 00yJaromuXcs

DoHj TeCTOBBIX
3aJIaHu




Kpurtepun u mkaJjbl OlleHUBAHUSI KOMIIETEHIIHIi B pe3yJibTaTe H3y4YeHHusI U CHUTITHHbBI
NPHU NPOBeIeHUN MPOMEKYTOUYHOM aTTecTalluu B (pOpMe 3a4eTa U IK3aMeHa
IIkajbl OeHNBAHUSA YPOBHS OCBOCHHSI KOMIIETEHIIHI

[kanel onieHUBaHUS Kpurepun oniennBanust

YpoBeHb
OCBOCHUS
KOMITIETeHIUN

«OTJIUYHO»

«XOpPOLIO»

«YZOBJIETBOPUTEIILHO)

OOyuaromuiicsi MPaBWIBHO OTBETWJI Ha TEOPETHUECKHE
Bompochl. Ilokazas OTIMYHBIE 3HAaHHMA B paMKax
yueOHOTO Marepuana. [IpaBunsHO BBITIOJTHIIT
npakTHdeckue 3agaHus. [lokasan OTIAWYHBIE yMEHHS U
BJIaJICHUs] HAaBBIKAMM [PUMEHEHHUS TTOJyYSHHBIX 3HAHHUMN
M yMEHHMH IIpU pEUIeHWH 3a/a4 B paMKax ydeOHOro
Marepuana.

OTBeTUIT Ha BCE JOMOJIHUTENbHBIE BONPOCHI

Bricoxuii

OO6yyatoniuiicss ¢ HeOOMBIIMMH HETOYHOCTSMU OTBETHII
Ha TeopeTHYeckue BOmpockl. [Tokaszan xopoiue 3HaAHUS
B pamkax ydeOHoro Matepuana. C HeOOJIBUIMMHU
HETOYHOCTSIMH  BBIOJHWI — MPAKTHYECKUE  3aJlaHMUs.
IMokazan Xopolide YMEHHSI W BIIAJCHUS HABBIKAMHU
NPUMEHEHUS] TOJNYYSHHBIX 3HAHWUA W yMEHHH [OpHU
pelieHur 3a7ad B paMKax y4eOHOTro Marepuana.
OtBeTHI1 Ha OOJIBIIMHCTBO JIOMOJHUTEIBHBIX BOPOCOB

«BaYTCHO»

bazoBrwii

OOyuaromuiicst C CYIIECTBEHHBIMH HETOYHOCTAMH
OTBETHJI Ha TeopeTudeckue Bompochl. Ilokaszan
YIIOBJICTBOPHUTENILHBIE 3HaHMS B paMKax ydeOHOro
Matepuama. C  CyIIECTBEHHBIMH  HETOYHOCTSMU
BBIIIOJHUII IIPaKTU4YECKUE 3a/laHusl. IToxazan
YAOBIETBOPUTEIIbHBIE YMEHMS U BIAJACHHUS HaBbIKAMU
OPUMEHEHUs IIOJYYEHHBIX 3HAHMM W YMEHUH IpH
pemieHnn 3aJad B paMKax y4eOHOTO MaTrepHaia.
JomycTuii  MHOTO  HETOYHOCTEM TIIpH  OTBETE HA
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

MunuManbHBIA

«HCYIOBJIETBOPUTECIILHOY

OOyuaromuiicst Ipy OTBETE Ha TEOPETHYECKUE BOIIPOCHI
M TpH  BBINOJNHEHWM  TIPAKTUYECKUX  3aJaHHi
MPOJIEMOHCTPUPOBAI HEJIOCTATOYHBIH YPOBEHb 3HAHMI
u ymenuil. IIpu oTBeTax Ha TONMOJHHUTEIbHBIE BOMPOCHI
OBLIO JIOTYIIEHO MHOKECTBO HEMPaBUWIBHBIX OTBETOB

«HEC
3a4TCHO»

Komnerenuuu
He
c(hOpMHUPOBAHEI

Tect — IIPOMCIKYTOYHAA aTTCCTAllMA B (bopMe 3a4€Ta.

[IIxana oneHUBaHUS

Kpurepuu oneHuBanus

«BaYTCHO»

OOyuaronuiicsi BepHo otBetmi Ha 70 % u Gojee TECTOBBIX 3aJaHMM IPU MPOXOKAECHUU

TECTUPOBaHUS

«HEC 3a4YTCHO»

OOyuaronuiicss BepHO OTBETHJ HA 69 % M MeHee TECTOBBIX 3aJaHMi IIPH NPOXOXKACHUU

TECTUPOBAHUSA

Tect — mpomMexyTouHas aTTecTanus B popMe IK3aMeHa:

IIxana oneHuBaHMsA

Kputepuu oneHuBaHus

«OTIUYHO»

OOyuaromuiicsi BepHo orBeTHa Ha 90 — 100 % TecTOBBIX 3aJaHMH NPU NPOXOKICHUU

TECTUPOBaHUS

«XOpOoUIO»

OOyuaromuiicsi BepHo orBeTHs Ha 80 — 89 % TecTOBBIX 3alaHMN NPH MPOXOXKICHUU

TECTUPOBAHUSA

«YJOBJIETBOPUTEIILHO)

OOyuaromuiicss BepHo oTtBeTHa Ha 70 — 79 % TecTOBBIX 3alaHMN NPH MPOXOXKICHUU

TECTUPOBAHUSA

«CHEYOOBJIETBOPUTECIBHO»

OOyuaronuiicsi BEpHO OTBETHJ Ha 69 % U MeHee TEeCTOBBIX 3aJlaHUI NMPU NPOXOXKICHUU

TECTUPOBaHUS




Kpurepun u mkaJjbl olleHUBaHUS Pe3y/JbTATOB 00y4eHUsI MPHU MPOBeAeHUN

TEKYHIETr0 KOHTPOJIA YCII€EBAEMOCTH

PacuerHo-rpaduueckas padota (PI'P)

Ixana oneHuBaHMs

Kputepuu oneHuBaHus

OOydJaroniicss TTONHOCTRIO W TIPaBWIIbHO BHIMONHII 3amaHue PIP. ITokaszam oTmudHBEIE
3HaHUS, YMEHUS W BJIAJCHHUS HAaBHIKAMHU NPHMEHEHHS WX NpPU pEIIeHUH 3aJad B paMKax

COTIIMYHOY
ycBOeHHOTro YydeOHoro marepuana. PI'P odopmieHa akkypaTHO W B COOTBETCTBHH C
IpeIbIBIIEMBIMI TPEOOBAHUSIMU
OOyuaronuiicst BeinosHMI 3a1anue PI'P ¢ HeOonbmMu HeTouHOCTsIMU. [Tokaszan xopoiune
«XOpOILOY 3HAHMS, YMEHUS U BJIAJICHUS HaBbIKAMHU IPUMEHEHMSI UX IIPU PEUICHUM 3a/ad B paMKax

YCBOCHHOT'0 yueOHOoro marepuana. Ecte Henoctatku B opopmienuu PI'P

«YZAOBIETBOPUTEIILHO»

OOyuaromuiicsi BbinonHMA 3ananue PI'P ¢ cymecrBeHHbIMH HeTowHOCTsIMHU. [lokasan
YAOBICTBOPUTEIILHbIE 3HAHUS, YMEHUS W BIAJCHUSA HAaBbIKAMU IPUMEHEHUS HX IIpU
peIlleHUH 337aY B paMKax YCBOEHHOro yueOHoro marepuaia. Kauectso opopmiienus PI'P
MeEET HEeJIOCTaTOYHbII YPOBEHb

«CHEYOOBJICTBOPUTECIBHO»

Ilpu Bemonnenun PI'P oOywaromuiics MpoaeMOHCTPUPOBAI HEJOCTATOYHBIH YPOBCHb
3HAaHUH, YMEHWA M BIAaJCHUSI UMM IPH PEIICHUH 33/ad B paMKaX YCBOCHHOTO y4eOHOTO
Marepuaia

KonTponbhas pabota

[IIxana oneHUBaHUS

Kputepuu oneHuBaHus

«BaYTCHO»

IlonHoe packpbiTHE TEMbl, yKa3aHUE TOYHBIX HA3BaHUI U ONpeleleHUM, NpaBUIIbHAs
(hopMyIMpOBKA TOHATHH W KAaTErOpWid, NPHUBEICHBI BCE HEOOXOMUMBIC (HOPMYJIBI,
COOTBETCTBYIOIIAs CTATHCTHKA U T.II., BCE 3aJaHMUS BBIITOJHEHBI BEPHO (BCE 3a/1a4H PEIICHBI
MIPaBHIIEHO)

HCI[OCTaTO‘IHO IIOJTHOE€ PACKPBITHC TEMBI, OJHA-ABEC HECYIICCTBCHHBIC OIIMOKH B
OIIPCACIICHUN MOHATUH U KaTCFOpHﬁ, B (bopMynax, CTaTUCTHYCCKUX OaHHBIX M T. II.,
KapaAuHAJIbHO HE MCHAIOIIWE CYTh H3JIOKCHHUA, HAJIUNYUC HC3HAYUTCIBHOI'O KOJIMYCCTBA
TpaMMAaTHYCCKUX W CTHIMCTHYCCKUX OH.II/I60K, OJHa-ABE€ HECYHIECCTBCHHBIE MOTPENTHOCTH
IpY BBITIOJIHCHUN 3aJJaHUI U B PEHICHUAX 3ada4

OtBeT OTpaxaeT NUIllb 00lIee HAPABICHUE U3JI0KEHNUS JIEKIIMOHHOTO MaTepuaa, Haluuue
Gonee AByX HECYIIECTBEHHBIX WM OJHOMN-IBYX CYIIECTBEHHBIX OMIMOOK B ONpENEICHUU
HOHATUI W KaTeropui, GopMmyiiax, CTATUCTUYECKUX AaHHBIX M T. II.; OOJIBIIOE KOJIHMYECTBO
rpaMMaTHYeCKUX M CTHJIMCTHYECKHX OHIMOOK, OJHA-IBE CYIIECTBEHHbIE OMIMOKH TpHU
BBIIIOJHEHUHY 3a/1aHUI WIK B PELICHUAX 3a/1a4

«HEC 3a4YTCHO»

OOyuJaronuiicss TEMOHCTPUPYET C1ab0e MOHMMAaHUE MPOrPAMMHOTO Martepuayia. Tema He
packpeiTa, 0oJjiee JABYX CYIIECTBEHHBIX OLIMOOK B ONPE/ICIICHUM MOHSATUH M KaTeropwii, B
(dopmynax, CTaTUCTHYECKUX JAHHBIX, MIPU BHITIOJIHCHUHU 3aJlaHUH MM B PEIICHUSIX 3a7ad,
HaJIM4YKe TPAMMATHYECKHX M CTUIIMCTHYECKUX OIIUOOK U JIp.

Her orBeta. He ObUIO MOMBITKH BHIMOJHHUTH 33][aHUE

PaBHoypOBHeBLIe 3aJa4uu

IIxana oneHuBaHMsA

Kputepuu oneHuBaHus

JleMOHCTpUpPYET OYEHb BBICOKHI/BBHICOKHI ypOBEHb 3HAaHWH, YMEHHH, HABBHIKOB B

COTIIMIHOY COOTBETCTBUH C KpUTEPUSAMH OICHHBaHUs. Bce TpeOoBaHUS, MpenbsBIsIEMbIe K 3aIaHHIO,
BEITIOJTHEHBI
JleMOHCTpHUpYeT JOCTaTOYHO BBICOKHIA/BHIIIE CPETHETO YPOBEHb 3HAHWH, YMEHUH, HABBIKOB
«XOPOIIOY B COOTBETCTBUH C KPUTECPUSAMHU OIlcHUBaHU:. Bce TpeboBaHMs, IpeIbsIBIIEMbIC K 3aJaHHTO,

BBITTOJTHCHBI

«YAOBIETBOPUTEIILHO»

JIeMOHCTpUpyeT CpeIHHH YpOBEHb 3HAaHWH, YMEHUH, HABBIKOB B COOTBETCTBUH C
KPUTEPUSIMU OIIEHMBaHUs. bBonbmmHCTBO TpeGOBaHWMH, NPENBSBISIEMBIX K 3aJaHUIO,
BBITOJIHEHBI.

JleMOHCTpUpYET HHM3KHW/HIKE CpEJIHEro YpOBEHb 3HaHWW, YMEHHH, HaBBIKOB B
COOTBETCTBUH C KPHUTEPUAMHU OLEHHBAHUSA. MHorue TpeOOBaHUS, TperbsBIIEMbIe K
3a/1aHUIO, HE BBIIIOJIHEHBI

«HCYIOBJIETBOPUTECIILHOY

JleMOHCTpupyeT O4YeHb HU3KUN YpOBEHb 3HaHUMN, yMEHUMH, HaBHIKOB B COOTBETCTBHUM C
KkputepusiMu onieHuBanus. He orBera. He ObLIO MOMBITKY PELIUTH 33134y




Koucnekr

IIIkama orieHUBaHUS

Kpurepun oneHnBaHus

«OTIUYHO»

KoHcnekT o Teme BhINONIHEH B 0003HaYeHHBIN TPero1aBaTesieM CPOK.

KoHcHeKT BbINOJIHEH 00yUarolMes 110 3a/laHHOH TeMe B TI0JIHOM 00beMe ¢ COOJII0IeHnEM
HEO0OX0ANMOM MIOCJIEI0BATEILHOCTH. OO0yuaromuiics paborain MOJTHOCTBIO
CaMOCTOSTENILHO; PACKPBUI TEMY MOJHOCTHIO ¥ OTBETHJI HA BCE BOIPOCHI IIPETIOIABATENS 110
KOHKPETHOH TeMe KoHcIekTa. KoHCIeKT 0(opMIIeH akKypaTHO, B HanOoJiee ONTHMAIIbHOM
Ut (PUKCAITH Pe3yIbTaTOB (hopMme

«XOPOLIO»

KoHcrmekT 1o TeMe BBITOTHEH B 0003HAYCHHBIN MPENOoJaBaTeeM CPOK.

KoHcriekT BHIMOTHEH 00yYaromuMes 10 3aIaHHON TeMe B MTOJTHOM 00BeMe ¢ COOMoIeHIEM
HEOOXOJUMOM M10CJIEIOBATEIBLHOCTH. OO0yuaromuiicst pabotain ITOJIHOCTBIO
CaMOCTOSATENIFHO; PACKPBUI TEeMy HE IIOJHOCTRI0 W OTBETWJI Ha dYacThb BOIPOCOB
MpenoiaBaTesi M0 KOHKPETHOW TeMe KOHCHekTa. KOHCHEKT 0o(opMIleH aKKypaTHO, C
HE3HAYUTEJIbHBIMU HCTIPABICHUSIMHU

«YAOBIETBOPUTEIILHO»

KoHcnekT o Teme BhINONIHEH B 0003HaYeHHBIN TPeroiaBaTeieM CPOK.

Koncrexr BbIoIHEH O6y‘{aIOHll/IMC§I 1o 3a[[aHHOl7[ TEME B HE MOJHOM 00bEME C YACTHUHBIM
coOmoIeHeM Heo0XoAuMoN mocienoBaredbHOCTH. OOydaromuiics paboTan MONHOCTBIO
CaMOCTOSTENIbHO; PAcKpbUI TeMy HE IIOJHOCTBIO M OTBETHJ Ha 4YacTh BOIPOCOB
npenojaBaTesisi N0 KOHKPETHO TeMe KoHcnekTa. KoHcnekT o opMIiIeH He akKypaTHO

«CHEYAOBJICTBOPUTECIBHO»

KoHcnekT o Teme He BBINOJIHEH B 0003HAYEHHBIH NMPEnojaBaTeieM CpoK.

KoHCHeKT BBIMONHEH OOY4YaIOIIMMCS HE MO 3aJaHHON TeMe B He MOJIHOM o0beMe 0e3
coOmoneHnst  HeoOXomuMoW — mocnemoBarenbHOCTH.  OOydwaromuiicss  pabortanm  He
CaMOCTOSTENIbHO; HE PACKPBUI TeMy M HE OTBETHJI Ha BONPOCHI MPEINOAaBaTess o
KOHKpeTHOH TeMe KoHcnekra. KoHcnekT ohopmileH He akKypaTHO

TectupoBaHue — TEKyIMii KOHTPOJIb

IIxana oneHuBaHMs

Kpurepuu oneHuBanus

«OTIUYHO»

OO6yuaromuiicst BepHO oTBeTHa Ha 90 — 100 % TecTOBBIX 3aJaHWI NMPH TPOXOKACHUH
TECTHPOBAHUS

«XOPOLIO»

OOyuaromuiicst BepHo oTBeTHa Ha 80 — 89 % TecTOBBIX 3aJaHWil IPU NPOXOXKACHUH
TECTHPOBAHUS

«YIOBJICTBOPUTEIBHOY

OO6yuaromuiicst BepHo oTBeTHA Ha 70 — 79 % TecTOBBIX 3aJaHWil IIPU NPOXOXKACHUH
TECTHPOBAHUS

«CHEYAOBJIETBOPUTECIBHO»

OOyuaromuiicst BepHO OTBETHI Ha 69 % M MEHee TECTOBBIX 3aJaHWil MPH MPOXOKICHUH
TECTHPOBAHHS




3 TunoBble KOHTPOJILHbIE 3aJAHUS WM MHbIE MATEPHAJIbl, He00X0AUMbIEe
JJIS1 OLlEeHKU 3HAHMM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH,
XapaKTepu3yIIHUX 3TANbl ()OPMHUPOBAHUS KOMIIETEHIIHI
B Ipoliecce 0CBOEHNsI 00Pa30BaTeJIbHON MPOrpaMMbl

3.1 TunoBbie KOHTPOJbHbIE 32JaHUS PACYETHO-TPa(huUeCKUX padboT

BapuanTel 3amaHuil  [UIs  BBINOJMHEHHS pPacuyeTHO-TpapHuuecKuX padOT BBUIOKEHBI B
JJIEKTPOHHOM  MH(pOpManmoHHO-o0pa3oBaTenbHO  cpeae  3a0VKT HpI'VIIC, poctrymHO#
oOyJaromemMycst uepe3 ero JNIHbINH KaOUHET.

Huxe mpuBenenbl oOpasiibl THUMOBBIX 3aJaHUM AJIS BBINOJHEHUS PacYeTHO-TpapUUeCcKUX
paboT 1Mo Temam, IpeayCMOTPEHHBIM padoUel MporpaMMoi TUCIUTLTHHBL.

OO0pasen THIIOBOIO 3a1aHUsI BApDHAHTA pacdyeTHO-rpadguyeckoii padorsl Ne 1
3ananue 1. BeimoaHuTh ASCTBUS HAJl MaTpUIIAMU (A-3B)+B?

b, 3 i 10 5
A-la 5 2|B=|0 1 3|
-1 0 7 2 -2 4

3aganme 2 Pemmth cucreMy JMHEWHBIX ypaBHeHW Mertonmamu Kpamepa, ['aycca, oOpartHoi
MaTpHIIbL.

3Ix-y+z=-11,
5x+y+2z=38,
X+2y+4z=16.

3aganue 3. HaiiTi KOCHHYC yria MeXIy BEKTOPaMU g H b

a={694}, b={4-2-9}.
3aganne 4. Hanmcars o0uiee ypaBHeHHE Ax+By+C =0 OpsMoii, npoxomsmeii gepes Toukn M u
N . TIpeoGpasoBaTh MONyYE€HHOE ypPaBHEHHE U IIPEACTABUTL €r0 B BUIE yPABHEHHUS NPAMOM C
YIJIOBbIM KO3(QQUIMEHTOM y=kx+b W YypaBHEHHs NpsAMOM B oTpe3kax Ha ocax X YV _ 4.

a b

M (_25 4): N (3: 1)
3aganue S. Jlanbl KoopauHaThl 4eThIpEX Touek: A, B, C, D. Haittu miomans tpeyronbuuka ABC u
JUTMHY €T0 BBICOTHI, OMyIIEHHOU 13 ToukH C.
A(0; 2;-1), B(O, 1,-1), C(-1; 0; 1), D(-1; 0; 2)
3amanue 6. BerauciauTe npeaess

_ 3x°-5x°+2 2

x> 2%° +5X° — X -2 x% —12x + 20
3amanue 7. VccnenoBaTh Ha HENPEPHIBHOCTH (DYHKIUIO, TPH HAIMYHAU TOYEK Pa3pbiBa ONPEIEIUThH
ux turl. [loctpouts rpaduk GpyHKInu.

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

3ananue 8. Haiiti mpon3BOIHYIO CIIOXKHOHN (QYHKIIUH
y = 3cos *(4x? + 3).
3ananue 9. Haiitu npenensl GyHKIMEN, HCTIOAB3YS MTpaBuiio Jlomuramns
. sinx —sin6x
lim——————.
x>0 1-cosx

3ananue 10. [IpoBecTn nosHOE KccienoBaHue (GYHKITUU U TIOCTPOUTH €€ rpaduk



y=x"+2x"+3x-2

IIpumepHbIe BONPOCHI JAJIM 3aIIUTHI pac4éTHo-rpaguyeckoi padornr Ne 1

1. Yro Takoe koMIuiekcHOe yucio? B uéM ero oTiamums ot aedcTBUTENbHOrO yncia? Yrto takoe
MHUMas enHuLa?

2. 3anummTe TPUTOHOMETPUYECKYIO U MOKa3aTeNbHYI0 (OpPMBI KOMIUIEKCHOTO uncia. Kak Haiitn
MOJYJIb ¥ apryMeHT? KakoB UX reoOMeTpUYeCKUi CMBICT?

3. TlpuBemute npHMepsl oOIEpanwii HaJ KOMIUIGKCHBIMH 4YHCIIaMH B alreOpandecko u
TpUTroHOMeTpHueckoi ¢opmax. 3anumute popmyny Myaspa.

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

5. Uro Takoe MaTpulla U pacHIMpeHHas MaTpHlla CUCTEMbI JIMHEHHBIX ypaBHeHMU? llpuBenure
MPUMEPBHI.

6. Uro Takoe pelnieHHEe CHUCTEMbl JIMHEHHBIX YypaBHeHuH? Kakue cucreMbl Ha3bIBatOTCS
COBMECTHBIMH, a KAKUE — HECOBMECTHBIMU?

7.  Cdopmymupyiite Teopemy Kponekepa-Karmemim.

8.  Ilpu KakoM yCIIOBUU CHCTEMA JTUHEWHBIX YPAaBHEHUN UMEET €IMHCTBEHHOE PEIICHHE?

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

10. Omnumwute meton [Naycca penieHus: U UCCIEI0BaHUS CUCTEM JINHEUHBIX YPABHEHUM.

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

12. Kakas marpuiia Ha3biBaeTcs oOpaTHOW 1 JaHHOW MaTpuiel? Bceerma mm cymecTByer
oOparnas Matpuna? Kak MoHO HaliTu 0OpaTHYyIO MaTpuily?

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

14. Yro Takoe Bektop? Jyimna Bektopa? Ha3oBUTe OCHOBHBIE OIEpalid HaJl BEKTOPaMH.
[TpuBenuTe mpUMEpHI.

15. Jlaiite ompeneneHUs CKaJIsPHOTO, BEKTOPHOIO W CMEIIAHHOTO MPOU3BEJIECHUN BEKTOPOB.
3anuiute GOopMYIIbI I UX HAXOKJIEHUS B KOOPAMHATHOM opme.

16. 3anummure GOpMyINbl Al HAXOXKACHUS TUIOMAAeH 1 00bEMOB (PUTYp C MOMOIIBIO BEKTOPOB.
[TpuBenuTe mpUMEpHI.

17. Kak MOXHO 3a7aTh NpsIMYyI0 Ha IUIOCKOCTH? UTO Takoe BEKTOpP HOPMAajau M HaIpaBIISIOIINN
BEKTOP MpsSMOi?

18. Kakum MokeT OBITh B3aMMHOE PACTIOIOKEHUE MPSAMBIX Ha TIOCKOCTH? TOYKH U IPSIMOii?

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

20. Kakum MokeT OBITh B3aUMHOE pACIOJIOXKEHHE IUIOCKOCTe B mpoctpaHcTBe? [Ipsimoit u
mII0cKoCcTH? JIByX MpsMbIX?

21. Kak omnpenenuts paccTrostHMe Mexay Toukamu? Ot Touku A0 npsmor? OT TOUKH [0
MJIOCKOCTH?

22. [Taiite onpenenenue Gpynkun. Yto Takoe o01acTs onpeaeneHus GpyHKun?

23. KakoBbI 0OCHOBHBIE cIOCOOBI 3aaanus GyHKuu? [IpuBenure nmpuMepsl.

24. Chopmynupyiite ompeiesIeHUs peiena MocIeJOBaTeIbHOCTH U Tipe/eia (yHKITUH.

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

26. Chopmynupyiite onpeneneHuss HeMPephIBHOCTH (YHKITMU B TOUKE U HA oTpe3ke. Kakue Touku
HA3bIBAIOTCSl TOUKaMU Pa3pbIBa GyHKIUU?

27. Yto Takoe OJHOCTOpOHHME Ipenenbl? Beerna a1 oHu paBHbI?

28. ChopmynupyiiTe ompenencHue Mpou3BogHOW. KakoB ee MEXaHMYECKHMH W T€OMETPHUUYCCKUM
cMmbIc?

29. 3anummuTe TabIUIly TPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUH.

30. 3anummte GOpMyIBl TPOW3BOAHBIX CYMMBI, TPOU3BEIEHUS, YAaCTHOTO MABYX (DYHKIIHN.
[TpuBenuTe MpUMEpHI.

31. 3anummre hopmyny nuddepenimpoBanus cioxHon GyHKIMU. [IpuBequTe MpUMeEpEHI.



32. CopmynupyiiTe nmpasmiio jgorapupmudeckoro nuddepernupobanus. [Ipusenure npumMepsl.
33. Chopmynupyiite onpenenenue nuddepenimana GyHKIUN.

34. Jlalite reoMeTpuuecKkyro uHTepnpetanuio auddepennuana GyHKIUU U e€ NpuUpalleHus B
3a/IaHHOU TOYKE.

35. Chopmynupyiite onpeaesieHus Mporu3BoHON U AuddepeHIiaia BEICIIUX MTOPSIKOB.

36. KaxoB MexaHM4eCKHUI1 CMBICII TPOU3BOIHOM BTOPOro NopsiaKa?

37. Kak HaxomsTcs MPOW3BOJHBIE MEPBOIO U BTOPOro TMOpsAAKa s (GYHKIHHM, 3aJaHHBIX
napaMeTpuyecku?

38. Chopmynupyiite onpeaeeHns Bo3pacTarolieil U yObIBaroIe Ha OTpe3ke PyHKITUH.

39. ChopmynupyiiTe mpaBuiia OTHICKAaHUS SKCTPEMYMOB (DYHKIIHH.

40. IlpuBenuTe mpuMep, MOKA3BIBAIOIINN, YTO OOpalieHHe B HEKOTOPOW TOYKE MPOW3BOJHON B
HYJIb HE SIBJISIETCS JOCTATOYHBIM YCJIIOBUEM HAIMYUS B ATOW TOUKE IKCTpeMyMa PyHKITHH.

41. Kak HaiiTn HanOoJbIlIee M1 HAUMEHbIIIee 3HaYeHHS QYHKINH, TuddepeHITupyeMoi Ha oTpe3ke?
Bcerna nu onu cymiecTByroT?

42. Cdhopmynupyiite onpezesieHus BhIMYKIOCTH U BOTHYTOCTH JIMHUU, TOYKHU Teperuoa.

43. Kak HaxoIsTCs MHTEPBaJIbl BBHIMTYKIOCTH U BOTHYTOCTH M TOYKH TEpernda JTUHUH, 3aJaHHOU
ypaBHeHueM y=f(x)? [IpuBenuTe mpumepsl.

44. Yro Takoe acumnrora? Kak HaxomsTCs BEpPTUKAIbHBIC, TOPU3OHTAIbHBIE U HAKJIOHHBIE
aCUMITOTHI TUHUH, 3a/1aHHON ypaBHeHHeM y={(x)? [IpuBeauTe npumepsl.

45. Uznoxute cxemy oOIIero nccieaoBaHus PyHKIIUN U TOCTPOSHUS ee rpaduka.

OO0pa3zen THIIOBOTO 3aaHusl VIS BBINOJIHEHHUS pacueTHO-Tpadguueckoil padornsl Ne 2

3aganue 1. HaiiTu Heonpeien€HHbINA MHTETPAJl METOOM MHTETPUPOBAHUS 110 YaCTSIM
[udv=uv-|vdu.
[(4-3x)e**dx.
3ananme 2. HaiiTu Heonpenen€HHbIA UHTETpall
3x° —12x* -7
[T
X°+2x

3aganue 3. BerancnuTh onpenenéHHblil HHTErpa
In2

[e*dx -
0

3ananue 4. BerauciauTe miomaab miockon (GUTyphl, OrpaHUYeHHON JTMHUSMH
y=2x-x*+3,y =x*-4x+3.
3ananme 5. Boruncnute HecOOCTBEHHBIN MHTETpall MJIM YCTAHOBHUTH €r0 PacXO0AUMOCTh

+00

Inx
J2'7dx

IIpumepHbIe BONPOCHI AJI51 3AIIMTHI pac4éTHO-rpaduueckoi padboTbr Ne 2

1. Uro Ttakoe nmepBoobOpazHasn? Heonpenenéuuplii mHTETpan?

2. 3anummTe TaOIHIly HHTETPAJIOB OCHOBHBIX JIEMEHTAPHBIX ()YHKIIUH.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA HEOMPEASIEHHOTO HHTETpaJa.

4. IlpuBenuTe TpUMEp 3aMEHbl TEPEMEHHON WM TMOABEACHHsS TOJ 3HaK nuddepeHrana B
HeomnpeaenEHHOM UHTETpae.

5. 3anummre GOpMyITy HHTETPHUPOBAHUS IO YACTSIM.

6. B uém cocTout MeTon HeonpeAenEHHBIX KOOPHHUIIMEHTOB U B KaKUX CIIydasX OH MpUMeHseTcs?
7. Kakue npaBuiia CylecTBYIOT /Ul HaXOXKICHHSI MHTErPajoB CTENEHEN cuHyca U KocuHyca?

8. Uto Takoe onpeaeneHubiii nHTerpai? B uém ero omimdure ot HeonpeneaEHHOro?

9. 3anummre hopmyny Herorona-JleitOnuna. Korma ona mpumenuma?



10. ChopmynupyliTe OCHOBHBIE CBOMCTBA ONPEAEIEHHOTO HHTETpaa.

11. B uém 0cOOEHHOCTH METO/Ia 3aMEHBI IEPEMEHHOM IS ONIPEICIIEHHOTO UHTETpalla B OTJIMYHE OT
HeomnpeaenéHHoro?

12. Kak u3mensiercst popmyra HHTETPUPOBAHHMSI 10 YACTSIM JIJISl ONIPEAeIEHHOT0 HHTErpana?

13. YUro Takoe HecoOCTBeHHBIM HMHTerpays | poma M KakoBHI MpaBwiia ero HaxoxkiaeHus? Kakwe
HECOOCTBEHHBIE MHTETPAJIbl HA3bIBAOTCS cXoaamuMucs? Pacxoasimmucs?

14. Yro Takoe HecoOCTBeHHBI wuHTerpan Il poma W KakoBbl TpaBmiIa ero HaxoxiaeHus? Kak
OTIMYUTH HecoOcTBeHHBIM nHTerpain Il pona ot onpeaenéHHoro uHTerpaia?

15. Kak BBIYMCIIMTH TUIOMIA/Ib INIOCKON (PUTYPHI C IIOMOIIBIO ONPEIeIEHHOTO HHTErpajia’?

16. Kak BBIYMCIUTD AJIUHY AYT'U KPUBOW C IOMOIIBIO ONPEIEIEHHOI0 HHTEerpaia?

17. IlpuBenure mnpUMephl MNPUKIATHBIX 3a7a4, CBOISIIMXCS K BBIYMCICHUIO OIpPeneIEHHOro
WHTEerpaa.

18. Uro Takoe kpuBonuHeiHHBIM wHTerpan I poma? Kak oH cBsizaH ¢ (Hopmysnol UIMHBI JyTH
KpUBOI1?

19. Yto Takoe kpuBoauHelnblid nuaTerpai I poga? KakoBsl mpaBuia ero HaXoKISHUS ?

20. Kakoii u3 KpUBOJIMHEWHBIX UHTETPAJIOB 3aBUCUT OT ITyTH UHTETPUPOBAHUSA?

OO0pa3zen THIIOBOTO 3aaHusl VIS BBINOJIHEHHUS pacueTHO-Tpadguueckoil padorsl Ne 3

3ananmue 1. [ToctpouTth B IpSIMOYTOJIBHOM JEKAPTOBOW CHCTEME KOOPAMHAT 00JIaCTh ONPECIICHUS

(GYHKIINH IBYX NTEPEMEHHBIX
2 2

. X +y
z=arCS|nT-

3aganue 2. HaiiTu yka3aHHbIE YaCTHbIE IPOU3BO/IHBIE BHICIIMX MOPSAIKOB

0’z

— -
oyox

3aganue 3. [Inactuna D 3amaHa orpaHUYMBarOIIMMU €€ KPUBBIMH, |l - IOBEPXHOCTHAS MJIOTHOCTD.
Haiitn maccy niacTuHBI

z = sin( xy ),

D:x=1y=0,
y?=4x(y=0)

3aganue 4. BeruncauTh KpUBOJMHEHHBIA HHTETpall BTOPOTO PO/ia MO MEPUMETPY TPEYroJbHUKA
ABCA, 0TBET OKpYIJIUTH O COTHIX

KpuBosmHeHHBIN HHTErpasn
I(xz — y)dx — (x — yz)dy

L

u=7x2+y

JIvuaus uaterpupoBanus L
KoHntyp TpeyronpHuka ¢ Bepmmunamu A(19, 3), B(- 5, -4), C(- 9, - 1).

3aganmue 5. Haiitu rpaguenT QyHkmun U= U(X, )2 Z) M €€ IIPOM3BOJIHYIO B TOUKE p (x,: y,;z,) B

Hanpasyienuu sekropa PP, .

u=e"-22 F(1-13), R(254).

IIpumepHbIe BONPOCHI AJI51 3AIIMTHI pac4éTHO-rpaduueckoi padborbr Ne 3

1. Jaitte onpenenenue GyHKIMU HECKOJIBKUX NepeMeHHBIX. Kak oThIcKaTh U M300pa3uTh 001acTh
ompezaeneHus: GyHKIUU IBYX nepeMeHHbIX? [IpuBeauTe mpumepsl.

2. Urto Takoe yacTHOE MpupalieHrne GyHKIIUU HECKOIbKHUX MepeMeHHbIX? YacTHas mpousBoiHas?

3. 3anumure hopMyiy MoTHOTO AuddepeHirana GyHKIHA IBYX EPEMEHHBIX.

4. Yrto Takoe rpagueHT GyHKIUNA?



5. Jlaitte ompexaeneHue NPOU3BOAHOM 1o HampamieHuto. Kak ona Haxomutca? Yrto Takoe
HAIPaBJISAIONINE KOCUHYCHI?

6. [IpuBeuTe aNropuT™ UCCen0BaHus (DYHKIIMHM JBYX MEPEMEHHBIX Ha O€3yCIIOBHBIN U YCIOBHBIN
AKCTPEMYM.

7. ChopmMynupyiTe OCHOBHBIE CBOMCTBA KPATHBIX HHTETPAJIOB HA TPUMEPE IBOWHOTO HHTErpaa.

8. Kak BBIUMCIINTD ABOMHOIN MHTErpaj MO yKa3aHHOW 001acTu?

9. Kak HaliTH TIomaas TUIOCKOW (UTYphI ¢ TOMOIIBIO JBOMHOrO MHTerpana? Kakoe 3HaveHwHe
MMeeT MOPsIIOK UHTEeTpupoBanus? [IpuBeauTe npuMepsl.

OO0pa3zen THIIOBOTO 3aaHusl VISl BBINOJIHEHHU pacueTHO-Tpadguueckoil padorsl Ne 4

3ananme 1. Haiitu pemenune 3agaun Komm mist quddepennmanbHoro ypaBHeHHS ©
Pa3IEeNAIOMUMICS TIEPEMEHHBIMU

x?y?y' +1=y, M)=2.
3amanue 2. Onpenenuts TuI qudQepeHnaIbHOr0 ypaBHEHHS U HAUTH ero o0IIee perieHue

r_ X
y'==

y
3ananue 3. Haiitu cymmy psiga

i 12
aa(n—=1)(n -3)°
3ananme 4. Brinucarh nepBble MATh WIEHOB Psiia U MCCIE0BATh Pl HA CXOAUMOCTb C IOMOIIBIO
npusHaka Jlanambepa
0 3’7
=
3ananue S. Pa3znoxuth QyHKIMIO B AT, TMOJIB3YSICh TAOIUYHBIMHU PA3IOKECHUSIMHU DIIEMEHTAPHBIX
byHKIHHA

X

y=e
IIpumepHBbIe BONPOCHI 1S 3a1IUTHI pacuéTHO-Tpadguueckoi padorsl Ne 4

1. Jaiite ompenencHus audQepeHInaTbHOr0 YpaBHEHHsI TIEPBOTO TOPSIKA W €ro oO0IIero u
YaCTHOTO pelIeHus (MHTerpaa).

2. Chopmynupyiite 3amauy Komm nmiast nuddepeHnnanbHOro ypaBHEHHs IMEPBOTO MOpsAKa U
YKaXXHUTE €€ T€OMETPUUECKUN CMBICI.

3. Maiite ompenenenune nup(GepeHIHaTbHOTO YPaBHEHUS C DPa3JENAIONUMUICI TIePEMEHHBIMH.
W3noxuTe METO] HaX0XKIEHUS ero obiero peueHus. [IpuBenure npumepsl.

4. Jlaiite ompenereHHE OJHOPOTHOTO TU(QPEpEeHINATHLHOIO YpPaBHEHUS TIEPBOTO  MOPSAKA.
W3noxuTe METO] HaX0XKIeHUs ero obiero pemenus. [Ipusenure npumep.

5. laiiTe onpexaeneHue JIMHEHHOTO MU depeHIInaTbHOTO YpaBHEHUs IepBOro nopsiaka. M3noxure
METO] HaX0KJIeHus ero obero pemeHus. [IpuBenure npumep.

6. [laiite ompeneneHue ypaBHeHUs bepHymmu. W3nmokure MeTon HAXOXKIECHUS €ro oOIIero
pemenus. [IpuBenure npumep.

7. Haiite onpenenenue audGepeHInaTsHOr0 ypaBHEHUST B TOMHBIX Auddepennnanax. M3mnoxure
METO] HaX0KJIeHus ero obero pemenus. [IpuBenure npumep.

8. Vznoxure Meron peureHus u(depeHIranbHoro ypaBHenns Buga y"
mpuMep.

9. Uznoxure meron pemeHus AudQepeHInanbHOr0 ypaBHEHHUS BHIA Y
puMep.

10. Uznoxute meron pemeHus auddepeHnuansHoro ypaBHeHus Buna y'=f(y, y') Ilpusenure
mpuMep.

11. [Haiite onpeneneHue TUHEHHOTO MU hepeHINaTFHOTO YPaBHEHUS N-ro Topsiaka (0 JHOPOJHOTO
¥ HEOJTHOPOJTHOTO).

=f(x). IlpuBemute

"n_

f(x, y'). IlpuBeaure



12. 3anummure dopMyny uisi oOLIEr0 pelieHus JMHEHHOTO OAHOPOAHOro AuddepeHInaIbLHOro
YpaBHEHHSI BTOPOTO TIOPSJIKA C IMOCTOSIHHBIMH KO3(QHUIMEHTAMH B Clydae JEHCTBHTEIBHBIX
pa3IMYHbIX KOPHEW XapaKTepuCTHUeCKOro ypaBHeHUs. [IpuBeaute npumep.

13. 3anummure Gopmyay oOmero pemeHus JIUHEWHOTO OXHOPOAHOTO IU(EpEeHIIHATLHOTO
YpaBHEHUS BTOPOTO TMOpPSAKA C MOCTOSHHBIMH KO3(PQPHUIMEHTaMU B Cllydae JeHCTBUTEIbHBIX
PaBHBIX KOPHEH XapaKTepUCTHUECKOTo ypaBHeHUs. [IpuBeaure npumep.

14. 3anummute Qopmyay o0OIIEro pemeHus JIWHEHHOTr0 OJHOPOAHOTO Au(depeHIrnaIbHOro
YpaBHEHHSI BTOPOTO TOPSIIKA C MOCTOSTHHBIMHA KOA((UIIMEHTaMH B ClIydae KOMITJICKCHBIX KOpHEH
XapaKTepuCTHIecKoro ypaBHeHus. [Ipusenure npumep.

15. U3noxuTe mpaBUIO HAXOXKICHHS 4YacTHOTO pEIICHHs JHUHEWHOro IudQepeHIraIbrHoro
yYpaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 PHUIIMEHTaMU U CTIEIIMATILHOM MTPaBoii YacThIo.
16. [aliTe ompeneneHus: CXOIAIIErocss U pacxojsierocs psaoB. Mccnenyiite cxoquMocTh psija,
COCTaBJICHHOTO U3 YIEHOB T€OMETPUUYECKOM MPOTrPeCcCUu.

17. ChopmynupyiiTe HEOOXOJUMBII MPU3HAK CXOTUMOCTH PSA.

18. ChopmynupyiiTe mpu3HaKU CPaBHEHHS 3HAKOTIOJIOKUTEIbHBIX PSIOB.

19. Chopmynupyiite npusHak Jlanamb6epa. [IpuBeaure mpuMep mpuMEHEHHs STOTO PU3HAKA.

20. Chopmynupyiite paaukaiabHblii npu3Hak Komm. IlpuBeguTe npuMep NpPUMEHEHHUS ATOTO
pHU3HAaKa.

21. Chopmynupyiite uHTErpaibHbIM npu3Hak Komm. IlpuBenuTe mpumMepsl MPUMEHEHHS 3TOTO
pU3HAaKa.

22.Yto Takoe aOCOJMIOTHAs CXOAUMOCTh? YcioBHas cxoaumocTh? CdhopmyaupylTe CBOWCTBA
abCoIOTHO cXoasImxcs psafoB. [IpuBeanTe mpumepsl aOCOIIOTHO U YCIIOBHO CXOSIINXCS PSAIOB.
23. Chopmynupyiite npuszHak JIelOHMIIA CXOAMMOCTH 3HAKOYEpeAyroImxcs psaoB. [Ipueaute
IpUMep Ha IPUMEHEHHE 3TOr0 NMPU3HAKa.

24. JlaiiTe ompeneneHre 00JIACTH CXOIUMOCTH (YHKIMOHAIBHOTO psna. [IpuBeaute mpuMepsl
PSIOB C Pa3IUYHBIMHU 00JIACTSAMHU CXOJIUMOCTH.

25. Chopmynupyiite npusHak BeiepiTpacca abcomOTHON 1 paBHOMEPHOH CXOUMOCTH Psijia,

26. ChopmynupyiiTe OCHOBHBIEC CBOMCTBA PABHOMEPHO CXOISAIINXCS PSIIOB.

27. Chopmynupyiite Teopemy AOens 0 CXOAMMOCTH CTETICHHBIX PSIJIOB.

28. Kak BBIYMCIIUTD PAINyC CXOJUMOCTH CTENEHHOIO psiia?

29. IIpuBenuTte npuMep TaOIUIHOTO PA3IOKEHHUS FIIEMEHTAPHON (DYHKITMHU B CTETICHHOM PSI.

30. IlpuBenuTe npruMep OLEHKH TOYHOCTH BBIUHCIEHHSI CYMMBbI 3HAKOUEPEYIOIIEToCs psaa.

31. U3noxute MeTon MNPUOIMKEHHOTO BBIYMCIEHUS OMNPEICNEHHBIX HHTErpajioB C IOMOIIbIO
panos. [IpuBeaure mpuMepsl.

32. [IpuBenuTe MpUMEpHI JJIEMEHTAPHBIX QYHKIIUA KOMIUIEKCHOM nepeMeHHOo#. Kak BBIYUCIHTD X
3Hau€HUE B 33JaHHON TOYKe?

33. Chopmynupyiite ycnoBus Komm-Pumana. [IpuBeauTe npumep MpOBEPKHU ITHX YCIOBHM.

34. Kak BOCCTaHOBWTH aHATUTHUYECKYIO (DYHKIHMIO TO 3amaHHON jaeWictButenbHON dYactu? [lo
MHUMOM yacTu? [IpuBeaure npumepsl.

35. IlpuBenuTe MpUMeEp BHIYMUCICHUSI MHTErpasa OT (YHKIUH KOMITJICKCHON epeMEHHOM.

36. Uro Takoe psa Jlopana? Kak pa3znoxuth GyHKIHIO B Tako# psan? Uto Takoe BeueT?

37. Kakum ycIIOBHSIM JIOJKHA YIOBJIETBOPATH (DYHKIIUS, SBISIFOIIASCS OPUTHHAIIOM WIIM Ha4aJIbHON
byHKIIHEH?

38. Uto Takoe M300pa’keHHME M KaKUM COOTHOILIEHHWEM OHO CBsi3aHO C¢ opuruHaioMm? Yro Takoe
npeoOpa3oBanue Jlamaca?

39. IlepeuniciuTe OCHOBHBIE CBOIICTBA OPUTMHAJIOB U N300pakKeHUH.

40. Kak otbeickaTh u300pakeHue 1o opuruHanry? OpuruHan 1o uzodpaxkenuro? IlpuBemute
pUMEpPbI TAOIUYHBIX COOTBETCTBHI OpPUTHUHANA U H300paKeHUSI.



OoOpa3zen TUIIOBOTO 3a]aHKS 1JIS BHITIOJIHEHUS pacyeTHO-rpaduyeckoi padorsl Ne 5

3aganue 1. Vcnonp3ys KiaccU4YecKoe OMpeleieHre BepOsSTHOCTH U (OopMyNbl KOMOWHATOPUKH,
HalTHU pPEIICHNE 3a0a4H.
B ropone 8 ¢upm, moaoBUHA U3 KOTOPBIX MBITAETCS YUTH OT HAJIOTOB. JlJisl ayIUTOPCKON MPOBEPKU
Hayra1 BeIOMparoT 4 Gpupmel. KakoBa BEpOSTHOCTB, UTO CPEAH MPOBEPSEMBIX (DUPM TBITAIOTCS YUTH
OT HAJIOTOB: a) TOJIKO JiBe PUPMBI; 0) HE MEHEe IBYX; B) OoJiee ABYX; I') XOTs ObI OJTHA.
3ananue 2. Vcnone3yst Qgopmyny mosHO BeposTHOCTH u (popmynsl baiieca, Haiitu pemenue
3a/1auH.
Yetbipe pupmbl ydacTBYIOT B mpoekTe. Puck pasopenus kaxaoi ¢bupmsl pasen 10, 12, 15, 18 %
COOTBETCTBEHHO. KakoBa BEpOSTHOCTH TOrO, YTO B pe3yJbTaTe IMPOEKTa HayJady BbIOpaHHas
dbupma pazoputcs? B pesynbrare npoekrta oaHa ¢pupMa pa3opuiiach; KakoBa BEpPOSTHOCTb, YTO 3TO
¢dupma ¢ HaudOIBIINM PUCKOM?
3ananmue 3. Vcnonws3ys hopmynel bepaymnm, Jlamnaca u [lyaccona, HaliTH pelieHue 3a1aqm.
TOproBeIil areHT B CpelHEM KOHTAKTHPYET ¢ BOCEMbBIO MOTCHIMAIBHBIMU MOKYIATEISIMUA B JCHb.
W3 ompiTa eMy HM3BECTHO, YTO BEPOSTHOCTH TOTO, YTO MOTEHIMANIbHBIN IMOKYMaTedb COBEPIIUT
nokynky, paBHa 0,1. UeMmy paBHa JiIs areHTa: a) BEpOSITHOCTD JIBYX MPOJAX B TEUEHUE OJJHOTO JIHS;
0) BEpOATHOCTH XOTS ObI ABYX MPOAAXK B TE€YCHHE JIHA; B) BEPOSITHOCTH TOTO, YTO B TEYCHHE OJHOTO
THS He OyeT mpoaax?
3aganue 4. Vcnonb3ys TeopeTHUECKHE CBEJEHHUS O IUCKPETHBIX CIyYallHBIX BENWYMHAX, HAWTH
pelIeHne 3a1auH.
N3 10 xHHT, cpeau KOTOPBIX 6 CpaBOYHUKOB, 0TOOpaHbl 3. COCTaBUTH 3aKOH PACIPEICICHUS H
HalTH YHUCIIOBBIE XAPAKTEPUCTHKU CIIy4allHOM BEJIMYMHBI X — 4YHUCJAa CIPAaBOYHUKOB CpPEIH
0ToOpaHHbIX KHUT. [TocTpouTh PyHKIINIO pacnpeiesieHus U ee rpaduxk.
3ananme 5. HenpepbiBHas ciydaiiHas BeauunHa X 3aJlaHa IUIOTHOCTBIO paclpelefieHus B
OTIpENICJICHHOM HHTepBaJie, BHe »Toro wHTepBana f(x)=0. Halith umcmo A, QyHKIHUIO
pacnpenenenus F(X), maremMaTudyeckoe OXHWJIAHUE, ITUCIEPCUIO, M BEPOSITHOCTh IOMAaJaHMs
CTy4aliHOH BeIM4MHBI X Ha OTpe3oK [a; b]. [locrpouts rpaduku dyaknmii F(x) u f(x).
f(x)=A(4x+5), xe[0; 3], a=1, b=2.
3ananme 6. /[ana maTpuia pacrpenesaeHus BEpOSTHOCTEM MMCKPETHOW JBYMEPHOM CilydyalHOMU
BenmunHbl (X,Y). TpeOyercsi: a) HallTM 3aKOHBI pacHpeleNCHHs COCTaBISIOMUX X U Y; 0)
BBISICHUTDB, 3aBUCHUMBI OHM WU HeT;, B) BeruucauTbh M(X), M(Y), D(X), D(Y) u xoadpdumnmeHt
KOPPEJSILIMY CUCTEMBI.

X
Y
2 3 5
1 0,34 0,16 0,10
2 0,12 0,18 0,10

Bamanue 7. [lng wu3ydeHHs pacnpeneseHus 3apa0OTHOM TIuaThl paOOTHUKOB MPENNPUSTHS
obcrnenoBano 50 wyemoBek. Pesymprarel (TBIC. py0.) mnpuBeneHsl B Tabmuie. IlocTpouth
CTPYNIIUPOBAHHBIN s HAOMIOIeHNH, pa30MB BECh TMANa3oH Ha 7 paBHBIX HHTEepBaloB. Tpedyercs:
a) TOCTPOUTHh UHTEPBAIBHOE pacIipe/ieieHue BHIOOPKH U THCTOTPaMMy Y4acToT;

0) MpUHSB cepeANHBl YaCTUYHBIX MHTEPBAIOB B KAUYeCTBE HOBBIX BAPHAHT, IIOCTPOUTH JTUCKPETHOE
pacripenienieHre 1 MOJUTOH OTHOCHTEIBHBIX YaCTOT;

B) HaliTH BBIOOPOYHYIO CpPEAHIO, BBIOOPOYHYIO JMCIIEPCHIO, 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
25,9 15,9 15,1 20,5 27,2 39,3 22,034,2 19,1 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




3ananue 8. B TeyeHue n yacoB HccienoBanach paboTa KacCOBBIX alnapaToB. Y CTAHOBIIEHO, YTO
YHUCJIO anmaparoB X, BBILEAIINX W3 CTPOs, UMEET SMIUpPHUUECKOoe pacupeneneHue. lIpoBeputsb
TUIOTE3y O paclpeneneHnn no 3akoHy IlyaccoHa reHepaqbHON COBOKYNHOCTH 3TOM BEJIWYMHBIL.

o 2
Hcnons3oBaTh KpUTCpUH HI/IpCOHa A TpH YypOBHEC 3HAYUMOCTH O Pacnpe/:(eﬂeHHe CBCIACHO B

TaGJ’II/II_[y, rac Xi — KOJIMYCCTBO alllapaToB, BLIIICAIIUX U3 CTPOA B TCUCHHUC OJHOI0 4daca, n,. —

YacTOTa dTOr'0 COOBITHA.

n, (401 | 380 | 167 | 46 |4 | 2

a=0,01

3apnanue 9. PesynpTaThl HaOMIOMEHWNA Haa NMpuU3HaKaMu X W Y 3aJaHbl B BHJIE TPOCK YHCEIN
(X, ¥, n), rae n — yactora HaOIIOIeHU Mapel 3HaUeHUH (X, V).

TpeOyercs:

1) mocTpOUTh KOPPEISILIMOHHYIO Ta0NIHILY;

2) HalTH BBIOOPOYHBIA KOI(DPHUITUEHT KOPPEIAIINH;

3) cocTaBuTh ypaBHEHUE perpeccuu Y Ha X.

X — CTOMMOCTh AaKTHUBHOW YacTH MPOU3BOJCTBEHHBIX (OHAOB, MIH. pyO., Y — BeIpaboTKa
MPOJYKIIUK Ha OJHOTO pabouero, Toic. pyod. (X, ¥V, 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)}.

3aganue 10. Mcrosnb3ys TeopeTHUYECKHE CBEACHMS O CIy4aillHBIX NpOIeccax, HalTH pelieHue
3a7a4M.

CpenHee YUCIIO CUTHAJIOB, TOCTYMAIOMIMX HA CTAHIIMIO B TEUEHHE MUHYTHI, paBHO 8. Uemy paBHa
BEPOSTHOCTb, UTO 32 ISITh MUHYT Ha CTAaHIIMIO IOCTYNHUT 24 BhI30Ba?

IIpumepHbIe BONPOCHI 1JI51 3aIIMTHI pac4éTHO-rpaduyeckoi padorsr Ne 5

[epeuncaure ocHOBHBIE (POPMYITEI KOMOWHATOPHKH.

CdopmynupyiiTe Ki1accudeckoe onpe/esieHne BEPOITHOCTH COOBITHSI.

[IpuBenute mpuMepsl MPUMEHEHUSI TEOMETPUUECKOTO OIPEACIICHHS] BEPOSITHOCTH.
CdopmynupyiiTe TeOpeMbl CIIOKEHUS U YMHOKEHHUS BEPOSITHOCTEH.

Kakue coObITHS Ha3bIBAIOTCS He3aBUCUMBIME? HecoBMeCTHRIMU?

JatiTe onpeieneHue MOJTHON TPYIIBI COOBITHIA.

3anumute GopMyTy MOJTHON BEPOSTHOCTH.

3anummute Gpopmyny baiieca.

9. 3Bamummure Gopmyny beprysmm.

10. 3anummare Gpopmyny Ilyaccona.

11. 3anummre nokaneHy0 Gopmyny Jlamiaca.

12. 3anummre uHTErpaNIbHYO GopMyiry Jlamraca

13. Kak 3agath 1UCKpeTHYIO ciiydaliHyto Beauuuny? [IpuBeaure npumepsl.

14. Kak 3a1aTh HENpepbIBHYIO CilydaliHyto Benuuuny? [IpuBeaure npumepsl.

15.Yro Takoe ¢yHkius pacnpenenenus? Kak HaxomuTcs dTa (QYyHKIUS IO JUCKPETHOW H
HETPEPHIBHON CIy4yallHON BETUYHHBI?

16. Kak HaliTH MaTeMaTH4eCKOE OXKWJAHWE W JUCIEPCHUI0 JUCKPETHOW CIIydyalHOW BEIUYMHBI?
HenpeprsiBHOI ciiydaifHOW BETUYUHBI?

17. Yro Takoe reHepaibHas COBOKYMHOCTh? Bbibopka? Bapuarmonnsii psj?

18. Kak mpoucXouT rpynmupoBKa JaHHBIX C HCIIONIb3oBanueM (Gopmysl Ctepmkecca?
19. Kak mocTpouTh SMIUPUIECKYIO (G YHKIIUIO PACTIpEASTICHUS?

20. Kak mocTpouTh MHOTOYTOJIbHUK pacnpenenenus? ['ncrorpammy?

e B e



21. Ilepeunicnute TOUYEYHBIE OILEHKM TApaMETPOB paclpeneieHuss Mo BbiOOpke. UTo Takoe
nonpaska beccens?

22. Kak OleHUTh MaTeMaTHYecKoe 0KHJIaHue JOBEPUTEIbHBIM HHTEPBAJIOM IIPH YCIOBUU OOJBIION
BbIOOpKU? Maoii BIOOpKU?

23. Kak OIeHUTh MaTeMaTHYeCKOe OXHJAaHWe, €CIM W3BECTHO CpeqHee KBaJpaTUUeCKoe
oTkioHeHue? Eciau HensBecTHO?

24. Kak OlIeHUTb TUCTIEPCHUIO IOBEPUTEIIHHBIM HHTEPBAIIOM?

25. Yrto Takoe TOYHOCTh o1leHKH? HanéxHOoCTh OLleHKH?

26. YTo mpoUCXOIUT C JOBEPUTEIbHBIM MHTEPBAIOM, €CIIU YBEITUYUTh YPOBEHb 3HaunMocTu? Kak
Ha JIOBEPUTEJIHHBIM MHTEPBA JJIs OLIEHKH MAaTeMaTH4eCKOTO OKHIAHUS BIUAET HAIMYKWE TOYHOU
uH(pOpMaIIUU O Cpe/IHEM KBaIpaTUUECKOM OTKIOHEHUHN?

27.Yro Takoe craructuueckas runore3a? CdopMmynupyidTe OCHOBHOW TNPUHIMII TPOBEPKU
CTaTUCTUYECKUX TUTIOTE3.

28. ChopmynupyiiTe TpaBwia s CpPaBHEHUS BBIOOPOYHON CpelHEH C THIOTETHYECKOU
reHepajJbHOU CpeIHe HOPMaJIbHON COBOKYITHOCTH.

29. Kak ucnonp3oBath kpurepuii cornacus [Tupcona? Kakyro nHpopmamnmioo o BEIOOPKE OH MOXKET
naTe?

30. Yro Takoe ciyuaitubiii mpouecc? CiyuyaitHas GyHKIH?

31. Kakoii ciygaiiHbI{ MpOIIeCcC Ha3bIBA€TCS MAPKOBCKUM?

32. YUro Takoe MapKoBcKas 1ienb? MapKoBcKasi 1ocie10BaTeIbHOCTh?

33. Urto u3o0paxaet rpad cocTosTHUN?

34. ChopMynupyiTe 3proJuvecKyro TeopemMy Juis mnereir Mapkosa.

35. [IpuBeauTe npuMep COCTABJICHUS CUCTEMBI ypaBHEeHH KoaMoroposa /i1 MapKOBCKOM TIETH.
36. Kakyro nH(pOpMAIUIO COEPKUT MaTPHUIIa TIEPEX0I0B?

37.Yto Takoe cucTeMa MaccoBOTO oOchyxkuBaHus? Ilo KakuM KpUTEpHSAM WX IPHHAITO
KJIaccu(puIpoBaThb?

38. Urto Takoe mpocTeiuii oTok coobTrii? Kakumu cBoiicTBaMu OH 001agaet?

39. [lepeuncianTe OCHOBHBIE XapaKTEPUCTHKH S(P(PEKTUBHOCTH pabOTHl CHUCTEMBI MacCOBOTO
00CITy)KHBaHUS.

3.2 TunoBble 3a1aHUS 1J151 BHINOJHEHUS KOHTPOJIbHBIX padoT

BapuaHTel 3amaHuii 7SI BBITOJHEHHS KOHTPOJIBHBIX PAa0OT BBUIOKEHBI B JJICKTPOHHOM
uH(popManoHHo-o0pa3oBarensHOU cpene 3a0MKT UpI'YIIC, noctynmHo# oOyuaromemycs depes
€ro JIMYHBIA KaOWHET.

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

Oo0pa3zen TUIIOBOr0 BAPUAHTA 32/1aHMS J1JIS1 BHINIOJHEHUSI KOHTPOJILHON padoThl Ne 1

3ananme 1. Jlana cucreMa Tpex JHMHEHHBIX ypaBHEHHUM C TpeMsi Heus3BecTHhIMU. Haiitu ee
pemenue: a) no popmynam Kpamepa; 6) meronom ["aycca.

X+2y—2z=-3

2X+3y +z=-];

X—-y—-z=3.
3apnanme 2. Haiftm marpuiy, oOpatHyr K gaHHOH. [IpaBHIIBHOCTH BBIYHCIICHHS OOpaTHOM
MaTpHIIbl POBEPUTH, UCIIOJIb3YsS MATPUYHOE YMHOKEHUE.

3 2 6
21 1
I 1 -1



3ananme 3. J[aHbl KOOPAMHATHI BEpIIMH TUpaMuibl AjAAszA4. HaliTu:
a) UTHY peopa AjA4;
0) yroa mexay pedbpamu A 1A 1 AjAg;
B) TUIOLIAAb TpaHu AjAA3;
T') YpaBHEHHE IJIOCKOCTH, MPOXOIAIIEH Yepe3 BEPIINHY A4 apaiIeIbHO OCHOBaHUIO A A,Aj3;
1) YpaBHEHHE BBICOTHI, ONTYIIEHHON U3 BEPIIMHBI A4 Ha OCHOBaHUE A A As.
A, (0;50) A,(2;3;-4), A,(0;0;6), A, (=3;1,-1).

3ananue 4. J/[aHbl KOOpUHATHI BEPIIUH TpeyrojibHuKa A, B, C. Halitu:
a) ypaBHEHHE MeMaHbl, IPOBEAEHHON K cTopoHe AB;
0) ypaBHEHUE U AJTUHY BBICOTHI, OMYIICHHON U3 BEPIIUHBI A.

A(2;-1),B(2;3), C(-1;3)
3ananmue 5. [TyreM napauieasHOTO IEPEHOCA CUCTEMBI KOOPJIMHAT MPUBECTU YpaBHEHUE KPUBOU K
KaHOHHUYECKOMY BHJIYy U MIOCTPOUTH KPUBYIO.

X+ Yy’ =2x-6y+6=0

3ananme 6. Haiitn 00nacts onpeneneHust GyHKIUH.

[x+1 1 In(1 + x)
— RN 6) = ——
a +—

)y 1-2x  x° 4 X-3

3ananmue 7. Haiitu npenensl (He MOab3ysch mpaBmiioM Jlomurars).
) | 5x* +3x* + x -1 6); |i VX+1-2
Lw 7x* —3x3 —x2 +3x ’ le x-3

3aganune 8. MccnenoBarh ()YHKIMIO Ha HEMPEPBIBHOCTh, HAWTH TOYKH pa3pbiBa (PYHKIUH U
YCTaHOBUTH UX Xxapakrep. CaenaTh CXeMaTHUECKUH YEPTEXK.

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

X npu —-1< x<1,
Y= 1-x*>  npu 1<x<2,
-3 npu x>2

3apanme 9. Halitn nponsBoJHYyIO y' OT 33JaHHON (YHKIIUH:

a) y;@.@&; 0) y =sin6x-In(1+x);

P 1 X = arctg 2t;
B — arctg”x 7’ l")
) y=3 3|g2 {y:76t_

3apanme 10. Haiitu mpon3BoHyI0 y " OT 33JaHHOM (QYHKLIUH:

y =x’In3x
3amanue 11. Haiitu HamOomnbliee W HaMMEHbILCe 3HAYCHUS (PYHKIHMU y= f(x) Ha 3aMKHYTOM
IPOMEXKYTKE [a; b |.

X+1

f(x) = FERE [-22]

3ananmue 12. [IpoBecTn nosHOE McciienoBaHue (PYHKITUU U TIOCTPOUTH €€ TpaduK.
2
x° +1

x? -1

Oo0pa3zen TUIIOBOIO BAPUAHTA 32/1aHMS JJIS1 BHINIOJIHEHUSI KOHTPOJbLHOM padoThl Ne 2

3ananume 1. HaiiTu HeonpeneaeHHbIE HHTETPaJIbl
2
a) [V g 6) [ _;
X

XIn x




B) j'(3—5x)lnxdx; | . x++6)2()jxlo

3aganue 2. Haiitu onpeneneHHbIN HHTerpan
I 4x dx

\/3x 8 - 23/3x — 8+4

3aganue 3. BeruncauTh HECOOCTBEHHBIE MHTETPAJIbI (MJIM YCTAHOBUTh UX PACXOAUMOCTH)

© dx
=
exIn’ x

3aganue 4. Penute 3agaun

a) HAWTH IUIOIAAb (PUTYPbI, OTPAHUYECHHON JINHUAMH y = X + 4 U y = X* + 4X;

x =9(t —sint);
0) BBIYMCIUTD JUIMHY YaCTH IIUKIJIOUIBI s 0<t<r.
y =9(1 —cost)
3ananme 5. Pemuth 3a1auy
. X=Y 0z 0z
Jlana GyHkuus z = arcsin . Tlokasats, uto x % 4y 92 _ .
X+y ox oy

3aganue 6. Haiith HammeHbliee M HauOousplnee 3HaueHWs (yHKuuu Z =f (X, y) B 3aJIaHHOU
3aMKHYTOH 00J1acTH
z=x>+2xy-y> —4x B TPCYTOJIbHUKE, OTPAHUYCHHOM MIPAMBIMUA y = X +1, y =0, x=3.
3ananue 7. Haiitu skcTpeMyM GyHKINU ABYX NEPEMEHHBIX.

Z=2x"+5y* +4x+20y —1.
3ananme 8. Haiitu npousBogHyro QyHKIMM  z = f(x,y) B Touke M B HampaBIeHUH:
a) rpaarieHTa; 0) yKa3aHHOTO BEKTOpa.

z=€e"+xy+y*s M(0;1); a=2i-7-

3apnanue 9. BpUMCINTH ¢ TMOMONIBIO JBOMHOTO HWHTErpajia IUIOMIAAb (UTYpPhI, OTpaHUYCHHOU
YKa3aHHBIMU JIMHUSIMU

X +y =4x,y=0,y=x
3apnanue 10. BpruucauTs ¢ MOMOIIBIO TPOWHOrO HHTErpajia Oo0OBEM Tella, OTPAHUYCHHOTO
YKa3aHHBIMHU TTOBEPXHOCTSIMU

X+y+z=8,x=2,y=4,x=0,y=0,z=0

3ananue 11. Beruncinuth KpUBOJIMHEHHBIN HHTETPAJ IO KOOpAMHATAM
I(x2 - 2xy)dx — (y2 — 2xy)dy , e L — nyra kpuBoii y = x*> o1 T04kH (0;0) 1o Touxwm (1;1).

L
3apanme 12. Hailitu BenwMuMHY ©W HampaBieHUE HAWOOJBIIETO W3MEHEHUS (YHKIHH

U(M)=U(x,y,z) B ouxe My(X,,¥,,2,)
UM)=xyz, M,(2,0,2).

OOpasen THIIOBOr0 BAPHAHTA 3a/1aHNS VIS BHINOJHEHUsS] KOHTPOJIbHOM padoTnl Ne 3

3ananue 1. Haiitu pemenne auddepeHnnanbHOTo ypaBHEHHS IEPBOTO TMOPSIIKA
yiny +xy'=0,y(1)=

3ananmue 2. Haiitu pemenne auddepeHnnanbHOro ypaBHEHH IEPBOTO TMOPSIIKA

y'—X=xsinx.
X

3aganue 3. Haiitu oOuiee pemieHue qudGhepeHIIualbHOr0 YpaBHEHHUS, TOMYCKAOIIETr0 MOHMKEHUE TTOPsIIKa



2
(l - X ) y"—xy =2.
3ananne 4. Haiitu pemienune nuHeiHoro qudepeHInaabHOro ypaBHEHUs] BTOPOTO HOPSAKA C MOCTOSHHBIMH
KO3 GUITHeHTAMU

" ! !
y' =5y’ +6y =0, y(0)=0, y'(0)=-
3aganue 5. Haiiti pemenne nuHeHOTO AU GEepeHIIHANTEHOTO YPaBHEHUS! BTOPOTO TOPSIIKa C MOCTOSHHBIMH
ko3 purreHTaMH

y" =10y’ + 25y =10e”*.

3aganue 6. Pemmmte cucremy audQepeHnnaibHbIX ypaBHeHUN

ax _
ddt Y _
ay
=2y —-2Xx
dt Y

3aganue 7. I/ICCJ'IGI[OBaTB YUCJIOBOM PsiJl HA CXOJAUMOCTh

» x50 2 —1Y)
6 .
D23 ) ;3”(2n—1)’ ?) Z}

18n +1 3n* +1

3aganue 8. MccnenoBaTs Ha aOCOJIIOTHYIO M YCIIOBHYIO CXOAMMOCTb 3HaKOYEPEAYIOIUNCS Psilt
fﬁ—ﬂ”n
o 3nt -1
3ananue 9. HaliTu nHTEpBaJ CXOMUMOCTH CTETIEHHOTO psaa. MccienoBarth cXOIUMOCTh psijia Ha
KOHIIaX MHTEPBaa CXOJUMOCTH

z(x_l)

3apnanme 10. Haiitu B Buae cTeneHHOTO psaa pemeHue auddepeHImaibHOro ypaBHEHHS,
YIOBJIETBOPSIOIIEE 3a/IaHHBIM HaYaIbHBIM YCIOBUSAM. OTrpaHUUUTHCS YETHIPbMS WICHAMHU psija
' 3
y'=y -5x, y(0)=1.
3ananmue 11. Paznoxuts B psag @ypwe 3anannyro GyHKIHIO

, —7<x<0;
a) f(x):{_2 0<x<n’ 0) f(x)=x + 1, x e [0;1] IO cuHycam.

3aganue 12. [IpencraButh 3amaHHy0 QyHKOHIO W=f(z), THe z=x+iy, B BUAe w=u(x,y)+iv(x,y) u
IPOBEPUTH, SIBISETCSA JU OHA aHanuTudeckoil. Eciu nma, To HailTh 3HaueHue ee MPOM3BOAHON B
TOYKE Z).

f(z2)=2> +z+2-3i,z,=1-2i
3ananue 13. Berunciauts uHTErpan
I(1+ i —2Z)dz, Tae L — 0Tpe30K NPAMOM OT TOUKH z, = (0 JO TOYKH z, =1+ /.

3aganue 14. Metonom ONEepaluOHHOTO ACUHCIECHUSI HauTH YaCcTHOE pelieHue
muddepeHIMATEHOTO YPaBHEHMSI, YIOBICTBOPSIONIEE 3aJaHHBIM HaUYaIbHBIM YCIIOBHSIM

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

3aganue 15. MeronomM onepallMOHHOTO MCYMUCICHHUS HaWTH YacTHOE PpELICHHE CUCTEMBI
mddepeHanbHBIX ypaBHEHUH, YIOBIETBOPSIONIEE 3aJaHHBIM HAYaIbHBIM YCIIOBHSM

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



Oo0pa3zen THIIOBOI0 BAPUAHTA 32/IaHUS /IJI51 BHINIOJHEHUS KOHTPOJIbHOM padoTnl Ne 5

3aganue 1. JlokaxxuTe TOKIECCTBO

AN(A VU BYu(A VU B))u(AU B)=A.
3ananme 2. Pemuth 3a1auy
Crynent 3HaeT 55 u3 70 BompocoB nporpammbl. Kakplii SK3aMeHAIIMOHHBIA OMJIET COJIEPIKUT TSATh
BOMpOocoB. HaliTu BeposSTHOCTH TOTO, YTO CTYACHT 3HAET TPH BOIIpoca OuieTa.
3aganue 3. Pemuts 3a1auy
Bpocatotcs Tpu ogrHakoBble MOHETHI. HaliT BEpOSATHOCTD BBINIAICHUS TPEX TepOOB.
3aganue 4. CiyuaiiHas BenuuumHa X 3ajJaHa  3akOHOM  pacnpezeneHus. TpeOyercs:
a) HAUTH (PYHKIMIO pacmpenesieHus CiaydyalHOW BeaudwHbl X; 0) MOCTpOouTh 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. Jlama  QyHkus pacrpeneneHust HEKOTOPOU
HeTpepbIBHON citydaiiHoW BenmuuHbl X. TpeOyercs: a) HaiiTu A; 6) mocTpouTh rpaduk (HyHKIHA
pacnpeneneHrs CIydailHOM BeTWYWHBI X; B) HAWTH IJIOTHOCTh pACIpEACNICHHUs CIydaiHOM
BEJIMYMHBI X, TTOCTPOUTH €€ TpaduK; T') BBHIUMCIUTH MaTEMaTHYeCKOE OXXHUIAHHE M IHCIIEPCUIO
CIIy4aitHOM BeTWYMHBI X.

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

3aganme 6. HaiiTu BeposTHOCTD moOManaHus B 3aJaHHBIA uWHTEpBaN (o, f) HOPMaIbHO
pacrpeeieHHON ciay4aiiHOM BenW4MHBI X, €CIM W3BECTHBl €€ MaTeMaTH4YecKoe OXUIaHWE a U
CpeiHee KBaJpaTHUECKOe OTKIIOHEHUE o.

a=2,p=12,a=10,0=4

3aganue 7. 3 reHepasibHOM COBOKYITHOCTH, pacHpe/el€HHON M0 HOPMAaJbHOMY 3aKOHY, B3ATa

BeIOOpKa. Haiitu: a) BBIOOpOYHYIO CcpemHIO0 X,; ©) BBIOOpOYHOE CpeqHee KBaJApaTUYecKoe

OTKIIOHEHUE O,; B) C HaAEKHOCTBIO y =095 NOBEPUTEIIbHBIA MHTEpPBal JUIS  OLICHKHU
MaTEMaTHUYECKOT0 OKUIAHMsI d TEHEPAJIbHON COBOKYITHOCTH NPU U3BECTHOM TUCIIEPCHU 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 TunoBbie pa3HOYPOBHEBbIE 314N

PazHOypOoBHEBBIC 3a/1a4M BBUIOKEHBI B JJICKTPOHHOH HH(OPMAIIMOHHO-00pa30BaTeIbHON
cpene 3a0KT Upl'YIIC, noctymHoM oOydaromeMycs uepe3 ero JTNIHbIH KaOuHET.

Hwxe mpuBeneHsl 00pa3isl pa3HOYPOBHEBBIX 33/1a4 10 TEMeE, MPEAyCMOTPEHHOU pabodeit
IIPOrpaMMON TUCLIMILIAHEI.

OO6pa3siibl pa3HOYPOBHEBBIX 3a/1a4

Haiitu:

)= 2+ 2i; 2)i; 3)

=



4-3i
4) T A

4+ 3j
Crenyroniye KOMILUIEKCHBIC YMCiIa M300pa3uTh BEKTOPAMH, ONIPEICTUTh UX MOY/IU U apTyMEHTHI U
3amucaTh B TPUTOHOMETPHYECKOM IMOKa3aTeabHON popMax (pu —7 < @< 1)

5)(a+bi)® —(a—bi)’.

6)z=—i; Yz=—2-+-2.
Pemnts ypaBHeHus:
8) x> -8=0; 9) x° +64 =0.

3.4 TeMbl KOHCIIEKTOB

Tembl KOHCIIEKTOB BBIJIOXKEHBI B AJIEKTPOHHONW HH(OPMAIIMOHHO-00pa30BaTEIBHON cpejie
326K T UpI'VIIC, nocTynHON 00ydaromeMycst 4epe3 ero JIMYHbINH KaOUHET.

Hwxe mnpuBeneHsl TeMbl KOHCIEKTOB, MPEAYCMOTpPEHHBbIE paboyeil mporpamMmon
JUCITUTIAHBI.

TeMbl KOHCIIEKTOB

. KomriekcHsle uncia.

. Matpuiisl u onpeneanuTeny.

. OGpaTuMOCTh MaTPHIL.

. CrucreMbl JIMHEHHBIX anreOpandecKuX ypaBHEHUH.

. Cuctembl KOOpAMHAT HA MPAMOH, INIOCKOCTU U B IIPOCTPAHCTBE.
. [IpousBenieHrie BEKTOPOB.

. IIpsimast TMHMSA Ha TUIOCKOCTH.

. Kpussle BTOpOro nopsiaka.

. IImockocTh U npsiMast B IPOCTPAHCTBE.

. [ToBepXHOCTH BTOPOTO MOPSIKA.

. DIIEMEHTHI TeOpUH (PYHKITHIA.

. Teopus mpenenos.

. HenpepsiBHOCTE yHKIINH.

. [TonsiTE MPOU3BOTHOM.

. Juddepennman pyHKIUM.

. UccnenoBanue QyHKIUI C TOMOIIBIO POU3BOTHOM.

. O0muit man uccregoBaHus QPYHKIUI.

. Heonpeaen€uuplii uHTETpa.

. IIpocTeiinme MeTo1bl UHTETPUPOBAHUS.

. MeTtonbl MHTErpUpPOBaHUS IPOOEH U TPUTOHOMETPUUECKUX BBIPAKEHUN.
. Meronibl MHTErpUPOBaHMS UPPALMOHAIBHBIX BBIPAXKEHUI.

. Onpenenénuplii UHTETpa.

. HecoGcTBeHHBIE MHTETPATIBI.

. KpuBosiMHeiHbIE UHTETpaIbI.

. DYHKIIUU HECKOJIBKHUX NIEPEMEHHBIX.

. AuddepennmpoBanne GyHKINHN HECKOIBKUX TEPEMEHHBIX.

. DKCTpeMyMBbI (YHKIIMH JABYX MEPEMEHHBIX.

. Heobxoanmoe 1 1ocTaTouHoe ycioBUe IKCTpeMyMa GyHKIIUH HECKOJIBKUX TEPEMEHHBIX.
. KpaTtnsle naTerpaisi.

. I[ToBepXHOCTHBIE UHTETPAIBL.

. Teopema OcTporpaackoro.

. Teopema Crokca.

. OcHOBHBIE TOHATHUS TeOpUH AU HepeHINATBHBIX YpaBHEHUH.
. Juddepennmanbupie ypaBHEHUS BBICIIUX MOPSAKOB.

. Jlunetinsie mudpepeHnnanbHbie ypaBHEHUS C TOCTOSTHHBIMHU KO3 QUITMEHTaMH.
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36. Cuctemsl nuddepeHITnaIbHBIX YPaBHEHHI

37. OCHOBBI BEKTOPHOTO aHAJIM3a U TEOPHUH TIOJISL.

38. CX0auMOCTh 3HAKOIOJIOKUTEIbHBIX PSAI0B

39. CxouMOCTb 3HAKOTIEPEMEHHBIX PSJIOB.

40. OyHKIIMOHATIBLHBIC PSIBI.

41. Psanp1 @ypee.

42. OyHKIIMU KOMIUIEKCHOTO IEPEMEHHOTO.

43. TucddepeHunpoBanre 1 HHTErpUPOBaHNE GYHKINN KOMITJIEKCHOTO apryMeHTa.
44. Paznoxkenue ¢yHkIuu B psan Jlopana.

45. OCHOBBI ONIEPAITIOHHOTO UCYUCIICHUSI.

46. DneMeHThl TCOPUU MHOXKECTB U BBE/IEHHE B KOMOMHATOPHKY.
47. BBeneHue B TEOPUIO BEPOSATHOCTEM.

48. YcnoBHast BEpOSITHOCTb.

49. IloHsTHE MTOTHON BEPOSTHOCTH.

50. IToBTOpHBIE UCTIBITAHUS.

51. JIuckpeTHble U HENPEPBIBHBIE CIy4aliHbIE BETUYHUHBI.
52. Knaccruueckue pacrpeesieHus ClIy4aHbIX BEJIMYMH.
53. OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

54. JIBymMepHBI€ CiIydyallHbI€ BEJTMYUHBI.

55. BeeneHue B MaTeMaTHYECKYIO CTATUCTUKY.

56. ToueuyHble OIIEHKU MTapaMETPOB PACIIPEICTICHHUSI.

57. IHTepBabHBIE OLICHKU ITAaPAMETPOB PACIIPEICICHHUS.

3.5 Tunosble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUA TECTUPOBAHUSN

@DOHJ TECTOBBIX 33JJaHUI MO AUCLUHUIUIMHE COAEPKUT TECTOBBIE 3a/1aHUs, pacpeIelIEHHbIE 110
paszenaM U TeMaMm, ¢ yKazaHHEeM UX KOJIWYeCcTBa U TUIA.

CrpykTypa oH1a TECTOBBIX 3aTaHUH MO TUCIUTUTMHE «MaTeMaThKa»
(ounas ¢popma obyueHust — 1 cemecTp, 3a04Has popma oOydeHHs — Kype | ceccrs 3uMHS)

XapakTepHucTUKa Konngectso
WHaukaTop AOCTUXKECHUS Tema N
CO/IepKaTeIHLHOTO TECTOBBIX 33/IaHUH,
KOMIIETEHIIUN B cooTBeTcTBUM C PII]]
3JIEMEHTa Tunsl T3
3HaHue 2-0T13
1-3T3
Martpuris!. Onepauyin Haj VyeHHE 1-0T3
MaTpHLIaMHU, UX CBOMCTBa 1 -3T3
JleiicTBue I-0T3
OIIK-1.4.3 150
-1.4. 3naeT ocHOBbI > 0T3
BBICIIIEN MaTeMaTHUKH, 3HaHue | _3T3
CHOCOOCH MPECTaBUTh
1-0T3
MaremMatuueckoe omnucanne | OOpaTHas mMaTpuia YMenune 1 -3T3
TIPOIIECCOB, UCTIONB3YET
N 1-0T3
HABBIKH MaTEeMaTHIECKOTO [eiictue | _3T3
OTIMCaHUS MOJIEIAPYEMOTO
1-0T3
npoiiecca (00beKTa) s 3HaHue ) 313
PpelIeHNs MHKEHEPHBIX . . —
IIpocreiimume 3a1a4u aHATUTUYECKON 1-0T3
3a7a4 Ymenue
reoMeTpun 1-3T3
JleiictBue 1-0T3
1-3T3
3HaHue 1-0T3
[I1ockocTs U psiMas B 1-3T3
MPOCTPAHCTBE 1-0T3
Ymenue 1-3T3




1-0T3

HetictBue 1-3T3
3HaHue 1-0T3
1-3T3
. 1-0T3
DneMeHThl Teopuu PyHKIU YMenue 1-3T3
JeiictBue 1-0T3
1-3T3
3 1-0T3
HaHUE 1-3T3
IIpenen nocnenoBaTeIbHOCTH U 1-0T3
. YMeHue
(yHKIMH, CBOWCTBA IIPE/IEIIOB 1-3T3
HetictBue 1-0T3
1 -3T3
3HaHue 1-0T13
1 -3T3
[IpubnrxeHHBIC BEIYUCICHAS C VMere 1-0T3
oMot auddepernnana 1 -3T3
N 1-0T3
HetictBue | -3T3
3HaHue 2-0T13
1 -3T3
CucteMbl TUHENHBIX 1-0T3
N YMenue
anreOpanvyecKux ypaBHEHHHA 1-3T3
JeiicTBue 1-0T3
1-3T3
3 1-0T3
HaHUE ) _3T3
CoOCTBEHHBIE 3HAYECHUS U BEKTOPBI 1-0T3
YMeHue
MaTpHIl 1-3T3
JeiicTBue 1-0T3
1-3T3
3HaHue 1 -0T13
. 2-3T3
[eiicTBus HaJ BEKTOPaMH B
T€OMETPUYECKON Y KOOPAWHATHOU VMenue 11 - 013
VK-1.1. Asanusupyer (bopmax I _(3):11:33
MPOOIIEMHYIO CHTYaIHI0 HenictBue 1 - 313
(3amauy) ¥ BBIOCISCT € —
0a30BBIE COCTABJISIOIINE. 3HaHue 1-0T13
PaCCManI/IBaeT pa3JInYHbIC KpI/IB])Ie BTOPOTO NOpsIJIKa: 11 __(332?3
BApHAHTBI PEIICHNSA OKPYKHOCTb, JUTUIIC, TUTIepOOIa, Ymenue 1-3T3
MpoOJIIEMHON CUTyalIul napaborna —
(3agmaun), pazpabaTbiBaeT JleiicTBue 1-0T3
AJITOPUTMBI UX pealnu3aliiu 1-3T3
3HaHue 1-0T3
Iunuanpuyeckue U KOHMYECKUE 1 -3T3
nosepxHoctu. IToBepxHOCTH 1-0T3
YMeHue
BpaneHus. IloBepxHOCTH BTOPOTo 1-3T3
opsiAKa N 1-0T3
JleiicTBue 1-3T3
3HaHue 1-0T3
KommnnekcHsie yucna B 1 -3T3
anreOpanveckoi, 1-0T3
o YMenue
TPUTOHOMETPUUYECKON U 1 -3T3
MMOKa3aTeIbHOH Gopmax . 1-0T3
HetictBue | _3T3
3HaHue 1-0T13
[IpowusBonHas GpyHKIINH, ee 1 —-3T3
TEOMETPUYECKUM U MEXaHUYECKUN 1-0T3
YMenue
CMBICTT 1 -3T3
JleiicTBue 1-0T3




1 —3T3

Hroro

45-0T3
45 -3T13

[Monuerit kommutekT @ T3 XpaHUTCS B 3JIEKTPOHHON MHHOPMAITMOHHO-00pa30BaTEIHLHON cpejie
3a6MKT HpI'VIIC u obyuaromuiics UMEET BO3MOXKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM

BapuantoM OT3.

Huxe npuBenen obpazell TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit

MPOTPAMMOMN AUCHUILINHBI

O0pa3zer THIOBOTO BapHaHTa UTOTOBOTO TECTA,

MPeyCMOTPEHHOT0 pabouelt mporpaMMoOi TUCIUTUIMHBI

(ounast popma oOyuenust — 1 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccust 3UMHSSA)

1. Eciu TpaHCHIOHMPOBATh MATPHUILy — * 37 , IOJIYYUTCS MaTPUILIA:
2 =3
a) 4 7
-3 7
4 2
704
-2 - 4}
o) 37
2. Onpenenutens |41 42| pprancnsercs mo gopmysre:
ay dy

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

r) a, a, —a, a,

3. Cpenu ypaBHEHHUH BTOPOTO MOPsAKA yKa3aTh YpaBHEHUE dJUIHIICA:
a) x 2 y 2

at b2
6) xz y2
—+=—=1 (a%b

B) y2=2px

4. YrnoBoit k03¢ (UIMEHT NPsAMOMA, 3aJaHHON ypaBHEHUEM x—5y—3=0paBeH ...

1
a) —-
)5,
6 L.
5




5. Kaxk Ha3zpBatoTcst K09()(HUIIMEHTHI Pa3IoKeHUs] BEKTOPA MO KOOPAWHATHBIM BEKTOpaM B JIaHHON
CHCTEME KOOPIMHAT?

a) KOOpJIMHATAMHU BEKTOPA;

0) COOCTBEHHBIMHU YHCIIAMH;

B) MPOCTBIMU KO3 purimenTamu.

6. Kak HaliTu KOOpAMHATHI BEKTOpa?
a) U3 KOOP/AMHAT €ro KOHIIAa BBIYECTh KOOPAMHATHI Hayasa;
0) U3 KOOpJIMHAT €ro Hayajla BEIYECTh KOOPAUHATHI KOHILIA;
B) U3MEPUTH JIMHEUKOM Ha YEPTEKE;
T') U3BJIEYb KOPEHb U3 CKAJSIPHOIO KBaJlpaTa 3TOT0 BEKTOpa.

7. IlocTaBbTE B COOTBETCTBUE MATPHUILY ¥ 3HAUCHHUE €€ ONPEIEITUTENS

2 (% 7 nl
o (> ) 2) 15
B) @ :;) 3)-22
r) (151 3) 4)2

8. YkaxkuTe npaBUIbHBIN TOPSJIOK YICHOB MOCIEA0BATEILHOCTH, €CJIM U3BECTHO, UTO €€ Mpeei
paBeH 0.
a) 1;
1
0) 3
1
B) 3
1
L
) o
-3 3

9. Omnpenenurtenb 4 2 PaBEH ...
a) -22;
0) 2;
B) -2;
r)22;

10. Ecnu 4ucio CTpOK MaTpUIlbl paBHO YHCIy €€ CTOJOIOB, TO TEpel Hamu
MaTpuIia.

1. BEKTOPBI — 3TO BEKTOPBI, JIGKalue MO0 Ha OJHOW MpsAMOM, JMOO0 Ha
napaieIbHbIX MPSMBIX

12.  M3BecTHO ypaBHEHHE MNPAMOM y = —Lx + 5. YTIOBOH KOI(PUIHMEHT TPAMOK, KOTOpas
NEepIeHIUKYIApHA 3aJaHHON IPSIMOM, paBeH

13. HM3BecTHO ypaBHEHHE MPAMOH y=4x+3. YIIOBOH Ko3hGHUMEHT MpsMOH, KoTopas
napajuleibHa 3aJaHHON IIPSIMOM, paBeH



14. BektopHOE MpOU3BEICHNE BEKTOPa a Ha BEKTOp b gaér c.

15. KoopauHaTel BEeKTOpa @ =u +V +p, TN€ T =2i-3j,v =3i+2j, p=-2i+3], PaBHBI
(B OTBEeTE YKaKMTE JiBa uyncia 63 mpoOeoB MEX1y HUMU U CKOOOK).

a,x+a,y+a,z=>b,
16. ®opMyIbl HAXOXKIECHUS PEIICHUS CUCTEMBI a,X+a,y+a,z=b,:

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

x=2x, y = Ay ,z =22 HaseiBaroTcs hopMymamu
A A A
17. Tlpouwssoanas (QyHKIMH Y = x° paBHa . (otBer BBecTM ©Oe3 mpoOeNoB,

Harpumep: 2x”3)

18. Haiinute pelieHue CUCTEMbl JUHEUHBIX ypaBHEHHMU. B oTBeTe 3amuiimTe cymMMy HaWJI€HHBIX
3HA4YCHUH NIEPEMEHHBIX
x—y+2z=11
—2x t+2y+3z =6

Jx—4y—z= -2

CrpykTypa oH1a TECTOBBIX 3a/1aHHUH MO JUCIUTUTMHE «MaTeMaThKa»
(ounas popma oOydeHHS — 2 ceMecTp, 3a04Has popma o0ydeHHs — Kypc 1 ceccust JIeTHsIS)

XapaKTepucTuka Komngectso
WNunukaTop 1OCTHKEHUS Tema .
COJIepKATEITHHOTO TECTOBBIX 3aJlaHHMH,
KOMIIETCHIIUN B cooTBercTBUM € PII]]
3JEMEHTa tuns! T3
3uHanue 2-0OT3
ITepBooOpa3nas. HeonpeneneHHbIi 2 —3T3
MHTETpal U ero cBoiicTra. Tabmuma 2-0T3
YMeHnue
uHTerpanoB. OCHOBHBIE METOBI 2-3T3
UHTETPUPOBAHUS N 2-0T3
eiicTBue
A 2-3T3
1-0T3
3HaHue
OITK-1 4. 3H26T OCHOBLI WHurerpupoBanue panroHaJIbHBIX 1-3T3
o npobeit 1-0T3
BEICIIICH MaTeMaTHKH, Ymenue | -3T3
CHoco0CH MPeCTaBUTh
WnaTerpupoBanue
MaTeMaTHYECKOEe OIMCaHHE .
TPUTOHOMETPUUECKUX BBIPAKEHUIH, 1-0T3
MPOIIECCOB, UCTIONB3YET 3HaHue
YHUBEpCAIbHAsS 1-3T3
HaBBIKA MaTeMaTHYECKOTO
TPUTOHOMETPHUYECKas MOJCTAHOBKA
OTIMCaHHS MOJICIIUPYEMOTO 2013
nporecca (00beKTa) ams 3Hanue 2313
CIIEHUS MHKEHEPHBIX
P P WHuTerpupoBaHue HEKOTOPBIX 1-0T3
3a7a4 . YMeHnue
UPPalUOHAIIbHBIX BbIPAXKCHUH 1-3T3
JelicTBHE 1-0T13
1-3T3
DneMEeHTHl BEKTOPHOTO aHaJIn3a. 1-0T3
3HaHue
®dopmyna OcTporpaackoro 1-3T3
3nanue =013
DneMEeHTBl BEKTOPHOTO TOJIS. 1-3T3
®opmyna Ctokca 1-0T3
pMYy YMeHnue
1-3T3
YK-1.1. Ananusupyet 2-0T3
. 3HaHue
HNpOOJIEMHYIO CUTYAIHIO OnpeneneHHbl UHTETPal, €ro 2-3T3
(3amavy) ¥ BBIICISCT € CBOMCTBA ¥ BRIYHCIICHUE 1-0T3
YMenue
0a30BbIE COCTABIIAIOIIHE. 1-3T3




PaccmatpuBaer pasniunbsle | HecoOcTBeHHBIC, HX CBOHCTBA U 1-0T3
3HaHue
BapHUaHTHI PEIICHUS] BBIUHCIICHHE 1-3T3
npobIeMHOI cuTyaruu 3 1-0T3
(3agmaun), pazpabaTbiBaeT HaHue 1-3T3
AJI'OPUTMBI X pean3auuu | IIpuioxeHus MHTErpanbHOro 1-0T13
YMeHue
UCUUCIICHUS 1-3T3
Tlei 1-0T3
eiicTBue 1-3T3
DYHKIIUN HECKOJIBKUX MEPEMECHHBIX.
1-0T3
[penen, HeNPEpBIBHOCTh (hYHKLIUH 3HaHue 1-3T3
HECKOJBKUX NePEMEHHBIX
OKkcTpeMyMbl DYHKIUH ABYX
MIEPEMECHHBIX, HEOOXOAUMBIC U 1-0T3
3HaHue
JIOCTaTOYHBIE YCIOBUS 1-3T3
CYIIECTBOBAHUS SKCTPEMyMa
3HaHue I-0T13
1-3T3
OO0m1ast cxemMa IOCTPOCHUS 1-0T3
YMenue
WHTErpaa mo 00IacTi 1-3T3
HeictBue I-0T13
1-3T3
3HaHue 2-013
2-3T3
Briuucienue u npuioxeHus 2-0T3
YMenue
KpaTHBIX UHTErpajioB 2 -3T3
JelicTBHE 2-013
2-3T3
3 1-0T3
HaHME 1-3T3
3aMeHa epeMeHHBIX B KPaTHBIX 1-0T3
YMeHnue
MHTErpanax 1-3T3
Tlei 1-0T3
eiicTBue 1-3T3
3 1-0T3
HaHHE 1-3T3
K . v 1-0T3
PUBOJIHHEHHBIC HHTETPAJIBI MeHHe 1-3T3
HetictBue I-0T13
1-3T3
3HaHue I-0T13
1-3T3
IToBepXHOCTHBIE UHTEIPAJIBL. Vere 2-0T3
[Inowaap noBepXHOCTH 2 —-3T3
HetictBue 2-013
2-3T3
Hroro 45— 0T3
45 -3T3

[Tomapii koMIuIekT DT3 XpaHUTCS B 3JIEKTPOHHON WH(DOPMAITMOHHO-00pa30BaTEIBHON cpefie
3a0MKT UpI'VIIC u obyuaromuiics UMEET BO3MOXKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM
BapuanTom OT3.

Hwxe mpuBeneH oOpasel THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEIyCMOTPEHHOTO paboueit
MIPOrPaMMOil TUCITUTITMHBI

OOpa3zer THIOBOTO BapHaHTa UTOTOBOTO TECTa,

MPEyCMOTPEHHOTO paboueii mporpaMMon TUCITUTUINHBI
(ounast popma oOydeHus — 2 cemecTp, 3a0uHas popma 00ydeHust — Kypc 1 ceccust JIeTHsIs)

1. Heonpeenennslii uaterpan | x dx paseH...




6) x*+c
8
X
B) —+c
) 8

T) lxSJrc
7

1) lx6+c
7

e) 7x°+c

. . |cos( 7x+3 ) dx.
2. HaiiTu HeonpeneeHHbI HHTErpal - ' '

sin (Tx+3)+¢

a)
1. )
—sin | Tx+3)+¢
0) '
1. ._ )
——sin |Tx+3)|+¢
B)
1. )
——sin [Tx+3)+¢
T) 3

151'11 [._T.T + 3_'I +c
)

(23

flxyvli=x+Vy ) PaBHO:

3. 3HaueHue QPyHKIIUU B TOUYKE
a)s
0) 4
B) 2
r)3

4. YKaszarb QyHKIHIO TPEX EPEMEHHbIX.
v =x

a) -
6) Z=x"+y
o x+2x—3x
B) x4
_x+y
T) 2
=1
I =
) z

5. InddepennmansHbIM ypaBHEHHEM HA3bIBACTCS ypaBHEHHE
a) CBA3BIBAIOIIEE HE3aBUCUMYIO IIEPEMEHHYI0, HCKOMYIO (DYHKIIUIO U €€ IPOU3BOIHBIC;
0) cCBs3BIBAIONEE HMCKOMYIO (YHKIHIO C HE3aBHCHUMOW TepeMeHHOW u Habopa u3 n
IOCTOSIHHBIX MHTETPUPOBAHUS;
B) BBIpaXalollee 3aBUCHMOCTh CTapIIell W3 TPOM3BOJHBIX HMCKOMOW (YHKIUH OT
HE3aBUCUMOI TepeMeHHON, (YHKIIMU U TPOU3BOIHBIX;
I') cBA3bIBaOIEe AU depeHIInaIbl He3aBUCUMOM epeMEHHON U UCKOMOMN (yHKIUH.



6. Kakoe u3 yTBepKAeHUI I MOPSJIKA YpaBHEHUS Flx.y.ym) =0

TG depeHIIMaTbHOTO YpaBHEHHS paBEH:
a) IByM;
0) ogHOMY;
B) TPEM.

BEPHO, OPSATOK

7. Kakoe u3 ypaBHEHUH SABISIETCS OOBIKHOBEHHBIM JH((epeHIInaTbHBIM YPaBHCHHEM?
R T
a) x+2v=3
Sx—1'=0
0)
s 3x =V
B) :

r) WM+ 2x+5=0

8. IlocTaBbTE B COOTBETCTBUE 3aJaHHBIN HHTETPAJ U MIEPBOOOPA3HYIO

a) [ cos3xdx 1) 351‘?133; +C
6) [ sin3xdx 2) — ico.ﬂx +C
B) [ 3xdx 3) 3%

r) [ 3x*dx 4) x®

9. VKaxxuTe NMpaBUIIbHYIO MOCIIEIOBATEIBHOCTD BEIUMCIICHUS ONPECIEHHOTO HHTErpaia
a) HATH IepBOOOPa3HYIO
0) MOJCTaBUTh BEpXHUH TIpeIes
B) MOJICTABUTh HIDKHUH TIpEIeIT
T') BBIIOJIHUTH BBIYUTAHKE, coriiacHo Gpopmyne HeroTona-JIeiiOnumna

[SE“&E{ =ke™ +¢
10. Yucno k B mHTETpaie - paBHO

2x
11. Beraucnute MHTErpa _|"D —dx

12. Ecniu oawH W3 TpeaeroB HHTETPUPOBAHHUS paBeH OECKOHEUYHOCTH, TO TEpen HaMu
UHTErpall.

13. 3uauenue dpynkuun X Y)=*"Y g ouke 42! pasno

14. CKonbKO CyLIECTBYET YACTHBIX IPOM3BOJHBIX IEPBOro NopsAaka y (QYHKUUH YeTBIPEX
MepEeMEHHBIX? (B OTBETE YKAKUTE YHCIIO).

15. Bprumcnurte mIoOmans (UIyphl, OTPAaHHYEHHOH NHHUAMH y=4-x° u y=x+2. (oTBer
NpEeCTaBbTE B BUAE JECATUYHOMN IpOOH, OTAESS 3HAKH 3aMsITON )

16. CKOJBbKO HE3aBUCHMBIX MEPEMEHHBIX COAEPKMT (QyHKIUa =~~~ * ? (B oTBEeTe yKakuTe

YHUCJI0)

17. Topsinok auddepeHnransHoro ypapHeHus © — ¥ paBen . (B OTBETE YKAKHUTE YHCIIO)
Dl v.c.cq.0:.0 =0 . £.64.Cx

18. IycTh (%.¥.€1.€3.63) — 00mmit uHTerpan aAuQQepeHnaIbHOr0 ypaBHeHus, o - - -

KOHCTaHTHI. [lopsinok aToro auddepeHnnaaTsHOro ypaBHEHHS paBeH . (yKaxuTe 4ncio)



CrpykTypa oHIa TECTOBBIX 3aIaHHH MO JUCIUTUTHHE «MaTteMaThKa»
(ounas popma oOyueHUS — 3 ceMecTp, 3a04Hast (popMa 00ydeHHS — Kypce 2 CeCCHs 3UMHSIS)

XapaKTepucTuKa Komngectso
MunukaTop 1OCTHXKEHUS Tema .
COJIepKATEIHHOTO TECTOBBIX 3aJlaHHMH,
KOMIIETEHIIUN B cooTBercTBUM C¢ PII]]
3JEMEHTa tuns! T3
3Hanue I-013
3anauu, NIPUBOSIINE K 1-3T3
ndepeHuanbHBIM ypaBHEHUSIM 1-0T3
A gepert P YMeHnue
1-3T3
3Hanue =013
1-3T3
Cuctemsbl nuddepeHanbHbIX 1-0T3
A depenn YMenue
YpaBHEHUH 1-3T3
N 1-0T3
HeictBue 1-3T3
DyHKIIMOHAIbHBIE 1-0T3
3HaHue
[I0CJIEZIOBATEIBLHOCTH U PAJBL. 1-3T3
Crenennsle psaabl. IHTEepBan u |- 0T3
00J1aCTh CXOTUMOCTH CTEIIEHHBIX Ymenue 1-373
pAIOB
3Hanue =013
. 1-3T3
Psn Teinopa u Maxnopena.
VK-1.1. Ananmsupyer Paznoxenne QyHkuuii B creneHHbie VMeHe 1-0T3
psinsl. IIpuMeHeHUs CTEIIEHHBIX PSAAOB 1-3T3
MpOOJIIEMHYIO CUTYAIUIO
B IIPHOJIM)KEHHBIX BBIYUCIICHUSX
(3amady) U BBIIETISIET €€ . 1-0T3
6a30Bble COCTABIAIONIUE. HAetictue 1-3T3
PaccmarpuBaer
A3JTMYHBIC BAPUAHTHI 1-0T3
p p g 3HaHue
pemeHus mpooIeMHOM 1-3T3
cUTyaluu (3a1a4u), I'apmonnueckuii ananus. Paast @ypoe. |- 0T3
paspabaThIBaeT Psnp1 @ypbe 11 YETHBIX, HEUETHBIX YMmenue 1-3T3
aJIrOPUTMBI X CI)yHKHHfI
peanuzanuu JleiicTaie 1-0T3
1-3T3
Paznoxxenue HenepuoaMUecKux 1-0T3
L 3HaHue
¢byHkiuii B psin Dypbe 1-3T3
2-0T3
3HaHue
Br1ueThl. BHUKCIEHTE BEIYETOR 2-3T3
OTHOCHTEIEHO ITOJFOCOB Pa3IMIHBIX 2 OT3
MOPSAIKOB, HEYCTPAHUMOM YMenue
2-3T3
ocobeHHOCTH. Berunciienue
HHTETPAJIOB C TOMOIIBIO BEIYETOB Teii 2 -0T3
elicTBre
2-3T3
3Hanue 2-0OT3
2-3T3
Pemenne muddepeHnmnaIbHbIX
YPAaBHEHHUM U CUCTEMBI 2-0T3
o YMeHnue
muddepeHmanbHbIX ypaBHEHHI 2-3T3
OTIEPallMOHHBIM METOJOM
P ) 1-0T3
HetictBue 1-3T3
OIIK-1.4. 3naet ocuoBel | JuddepeHnnansubie ypaBHEHUS Snanme 1-0T3
BBHICIIIEH MaTeMaTUKH, BBICHINX TOPSIAKOB 1-3T3
CHOCOOCH MPECTaBUTh JIuneiinble OTHOPOAHBIE
MaTeMaTHIECKOe muddepeHanbHbIe ypaBHEHHS C 1-0T3
OIHCaHNe IPOLECCOB, MTOCTOSTHHBIMHU K03 purinerTamu. 3HaHue 1-3T3

HCHOJIb3YCT HABBIKU
MaT€MaTH4YC€CKOIo

JIuneitHble HEOJHOPOAHBIE
mudepeHIraIbHbIC YpaBHEHHS N-TO




OTIHCaHUS MOpsAKA C TIOCTOSTHHBIMHU
MOJIETTUPYEMOTO KO3 punueHTaMu
npouecca (o0bexra) 111 | CtpykTypa obiero penieHus. Meron 1-0T3
pelIeHHs] MHKEHEPHBIX BapHUaIiy MPOU3BOJIBHBIX TOCTOSHHBIX 3Hanue 1-3T3
3a/1a4 (metop Jlarpamxka)
1-0T3
DJeMeHTBl QYHKIMOHAIBHOTO 3HaHue 1-3T3
aHanu3a. YucioBble psibl, OCHOBHBIE 1-0T3
noHATUs. JlocTaTouHble IPU3HAKU Ymenue 1313
CXOJUMOCTH 3HAKOTOJIOKUTEIbHBIX
01 (0):] JleiictBue 1-0T13
P 1-3T3
3Hakouepenyromue psabl. [[pusnax
. 1-0T3
JleitOHMITa. AOCOTIOTHAS U YCIIOBHAS 3HaHue 1-3T3
CXOANMOCTh
DYHKIUN KOMIUIEKCHOTO
nepemenHoro. [Ipenen,
HENPEPBIBHOCT U Snanne 1-0T3
QG pepeHIIPYEeMOCTh QYHKITUI 1-3T3
KOMIIIEKCHOTO TIEPEMEHHOTO. Y CIIOBHUS
AHATUTHYHOCTH (PYHKIMH
2-0T3
3HaHue
2 —3T3
WuTerpanbHbie TEOpEeMBbI U POPMYITBI
2-0T3
Kommu. M30mupoBaHHbIE 0COOBIE TOUKH YMeHue 23713
U UX KJIa+ccudurams
TeiicTBue 2-0T3
2 —3T3
1-0T3
3HaHue
1-3T3
IIpeobpaszosanue Jlamnaca, ero 1-0T3
cporicTBa. Kiacc opurunanos. Kiace YMeHnue 1373
Hn300paskeHMH [ - 013
1-3T3
1-0T3
3HaHue
OCHOBHBIE TEOPEMBI ONIEPALIMOHHOTO 1-3T3
ucuncieHus. CriocoOs 1-0T3
YMenue
BOCCTaHOBJICHHUS] OPUTMHAJIOB 10 1-3T3
H300paKeHHIO Tei 1-0T3
elicTBre 1-3T3
Hroro 45— 0T3
45 - 3T3

[Tonnsriii kommiekT OT3 XpaHUTCs B 2JIEKTPOHHON WHPOPMALIMOHHO-00pa30BaTEIBHON Cpeie
3a0MKT HUpI'VIIC u oOywaromuiics UMEET BO3MOXKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM
Bapuantom OT3.

Hwxe mpuBeneH oOpasell THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAyCMOTPEHHOTO paboueit
MPOTrpaMMOi TUCITUTUTHHBI

O0pa3er THIIOBOrO BapHaHTa HTOTOBOTO TECTA,
IPEeAyCMOTPEHHOTO pabouei mporpaMMoil TUCIUTLTUHEI
(ounast popma o0O6yueHus — 3 cemecTp, 3a04Has Gopma 00y4eHUs — KypC 2 CECCHs 3UMHSIA)

1
1. Psan Bunma Ei:ﬁ = Ha3pIBaeTCs
!

a) TaApMOHUYECKHM;
0) psnom dupuxiie;
B) OMHOMHAJIBHBIM;
T') PSIOM T€OMETPHUECKOM MTPOTPECCHH.




z
o T
2. Kakoii Mpu3HAK CXOMMOCTH YI00HO IPUMMEHHTD LISl UCCIEIO0BAHUS PAAA Yoey — ?
1

a) MpeIeTbHBINA MPU3HAK CPABHEHHUS,

0) npusnak JlamamOepa;

B) pauKaibHbIN pu3Hak Koy,

') HeOOXOIMMBIH MPU3HAK CXOJUMOCTH.

3. [TogOpackiBaeTcst urpanbHbii KyOuk. O003Ha4YUM COOBITHS: A — «BBITAZICHUE 6 0YKOB», B —
«BbITIaZieHHE 4 04KOBY», D — «BbImazieHne 2 04koBy, C — «BBIMAJCHHE YETHOTO YHCIIA OUYKOBY.
Torna co6ertue C paBHO

a) C=4-B-D,

6) C=4+B,

g) C=4+B+D;

4, BepOHTHOCTB COOBITHS IMPUHUMACT J11000€ 3HaYEeHHE U3 IMPOMCIKYTKaA:
a) (-1; 1);
6) (0; 1);
B) — 0000 ).
£ (00),

I[) [0; 1]_

5. VYkazaTh BepHOE yTBEepXkAeHHE. BEpoITHOCTE HEBO3MOKHOTO COOBITHS:
a) OoJbIIIe HYJSI U MEHBIIIE eTUHUIIBL;
0) paBHa HYIIO.

6. 3amaua «B Maraszus Bouwio 5 nokynaresneid. HaliTu BEposATHOCTB TOTO, 4TO 4 U3 HUX COBEPILAT
HOKYIIKH, €CJIM BEPOSTHOCTh COBEPIUIMTH MOKYIKY JUIS KaX/10T0 U3 HuX paBHa 0,7» periaercs ¢
UCIIOJIb30BaHUEM:

a) TEOPEMBI CIIOKCHHS BEPOSITHOCTEH COBMECTHBIX COOBITHIA;
0) dpopmyinel bepuyu;

B) (POpMYJIbI TOJTHON BEPOSATHOCTH;

r) popmyisl beiieca;

) KJIaCCUYECKOTO ONPEEICHUs BEPOSITHOCTH.

7. VI3 O0yxB cinoBa «3AJJTAYA» nayran BeiOupaercst onHa 0ykBa. CoObiTHe — «BbIOpaHa OykBa K»
SBIISIETCA

a) cIay4alHbIM;

0) 1OCTOBEPHBIM;

B) HEBO3MOKHBIM;

I') IPOTUBOIOJIOKHBIM.

8. IlocTaBbTE B COOTBETCTBHE pacupeaciiCHuA U IIPUMEPBI cnyqaﬁHHx BCINYHNH

a) HOpMaJIbHOE pacrpesiesieHue 1) Bpemst 0xkuIaHus [T0e37a METPO
0) OMHOMHUAIBLHOE paclpeieieHIe 2) penkue MoJoMKU TpruOOpoB
B) pacnpenenenue [lyaccona 3) 9muCIO BBIMIABIINX T€pOOB MpH OPOCAHHUH
MOHETHI
T') paBHOMEPHOE pacIpeieieHIe 4) pocT moaei
n+l

9. OnpeieNuTE BEPHBIN TOPSIOK YWICHOB PANA L =p—5
n



0)2;
5-
B ;,
4
)3
1
10. Cymma psaza ¢ OOIIMM YIE€HOM ——————— paBHa . (oTBeT 3amuImKTE B BUIE
9n” +12n° -5
JECSTHYHOM IpoOu, OTAETSS 3HAKH 3aMsTON )
10. [lns mpuMEeHEHHs TPU3HAKA CXOJIUMOCTH TpeOyeTcsi HATH Mpeaen OTHOIICHUS

MOCIEAYIOLIET0 YieHa psAJa K IPeablIyLeMYy.

11. CkoIbKMMH CIIOCOOaMH MOJKHO HOMEHSTH MECTaMH IIATh IAa4eK COoKa C pa3HBIMU BKYCaMH,
CTOAIIMX B pAOd HA Mara3suHHOM IToJIKe? (B OTBCTC 3allMIINTC I-II/ICJ'IO)

12. 3 O0ykB cmoBa «MAMA» Hayraa BeiOMpaeTcsi ogHa OykBa. HalimuTe BEpOSITHOCTH COOBITHS
«BbpIOpaHa OykBa M». (OTBET 3aMHIINTE B BUAC IECATUYHON APOOH, OTIEISIS 3HAKH 3aIIATOMN )

13. CoObITHE «H3 ypHBI, COMEPKAIICH TOJIBKO Oeible Maphl, U3BICKAIOT OEIbIi Iap» Ha3bIBaeTCA

14. COOBITHS — 3TO CO6BITI/IH, HAaCTYIUICHHUEC KOTOPLIX B JAHHOM JKCIICPUMCHTC
IMPOUCXOAUT C OIWHAKOBOM BEPOATHOCTHIO.

15. UcnbiTanue — «OpocatoT 1Be MOHEThl». CoObITHE — «HA OJHOM M3 MOHET BBINAJIET repoy.
Yucio s1eMeHTapHbIX UCXO0/10B, OJAronpusATCTBYIOIIUX JAaHHOMY COOBITHIO PABHO . (B oTBeTE
3aMUIIATE YUCTIO)

16. B xop3uHe 1o 3 KpacHbIX, 3€JIEHBIX, CHHUX U OembIX KyOukoB. Haliiute BepoATHOCTb TOTO, YTO
Hayzaauyy BeIHYThIH KyOuk HE Oyzner GenbiM. (OTBET 3alUIINTE B BUJE AECATUUHON IpoOH, OTIess
3HAKH 3arMsTON )

18. 3agaua «B marasuH Bouwio 5 nmokynareneil. Halitu BeposiTHOCTB TOTO, YTO 4 M3 HUX COBEpIIAT
HOKYIIKH, €CJIM BEPOSITHOCTh COBEPIIUTH MOKYIKY JUIs KaXXA0ro U3 HuX pasHa 0,7» pemaercs ¢
UCIIOJIb30BaHuEM (OPMYJIIbI

Ctpykrypa poHIa TECTOBBIX 3aJaHHH 11O JUCIUTUTHHE «MaTteMaTuka
(ounas popma oOyueHust — 4 cemecTp, 3aouHas Gpopma 00ydeHUsT — Kypc 2 CECCHS JICTHSISA)

XapaKkTepucTuKa Komngectso
WHaukaTop AOCTUXKECHUS Tema .
COJIePKATEITHHOTO TECTOBBIX 3aJlaHuUH,
KOMIIETCHINHU B cootBeTcTBUU ¢ PI1/]
JJIEMEHTa tunsl T3
VK-1.1. Ananusupyer 2-0T3
. 3HaHue
HNPOOJIEMHYIO CUTYAIHIO DNeMeHTHI IUCKPETHOW MaTeMaTHKH: 2-3T3
(3anmauy) ¥ BBLIEISACT €€ Teopust rpagoB 2-0T3
Ymenue
6a30BBIC COCTABIISIONINE. 2-3T3
PaccmarpuBaet pasinanbie CrnydgaiiHeie BeTMIHHBL. DOpMBI
BapUaHTbl PCILICHNS 3aKOHa pacrpe/IeICHUs] TUCKPETHON Snanme 2-0T3
NPOOIEMHO#T CUTyaliH Y HENPEPBIBHOM cilydalHbIX 2-3T3
(3amaun), paspabaTeiBacT BesinunH. OCHOBHBIE YHCIIOBBIE




QITOPUTMBI MX Peau3allii | XapaKTepPUCTUKH CITydaiHbIX
BenuuuH. Kiaccuueckue 3akoHbI v 2-0T3
JIUCKPETHBIX U HETPEPBIBHBIX MCHHC 2373

cily4aiiHbIX BeauuuH. HopmanbHoe

pacmpenenenue. 3aKOH OOTBIINX

uucen. [{enTpanbHas npejenbHas 5 2_0T3
TeopeMa. JIByMepHbIe CiyuaiiHbie HAetictue 2 _3T3
BEJTMYHHBI

DJIeMEHTHl MaTEMaTHICCKOM

craTucTUKU. CTaTUCTUYECKHE
MeTozbl 00paboTKU 3HanKe 2-0T13
IKCIIEPUMEHTANBHBIX TaHHBIX. 2-313
TodeuHble 1 HHTEPBAIBHBIC OLICHKH

HapaMeTpOB PaCIpeIeNICHUS 110

BeIOOpKe. CTaTucTHYecKas IpoBepKa 2 _0T3
rUnoTes. DJIeMEHTBI TCOPUH Ymenne 21373
KOppeNsin

OIIK-1.4. 3HaeT OCHOBBI 2-0T3

N 3HaHue

BBICIIICH MaTEMAaTHKH, . 2 —-3T3
DJIeMEHTBI IMCKPETHOW MaTeMaTHKH:

CHOCOOCH MPECTaBUTh 2-0T3
KOMOHMHATOPUKA, JIEMEHTHI TEOPUH YMmenue

MaTeMaTHYECKOe ONHCaHHE 2-3T3

MHOXECTB, ajuredpa JIOTHKU

MIPOLIECCOB, UCIOJIb3YET JleiicTaie 2-0T3
HaBBIKH MaTeMaTHYECKOrO 2-3T3
ONHUCAHMA MOJCIUPYEMOro | CiyvaiiHbIe COOBITHS. Anrebpa
npouecca (06beKTa) st coObITHi, KnaccuuKamus coObITHH 2_0T3
PCOICHHA HHXCHEPHBIX B TEPMHHAX TEOPUU BEPOSATHOCTEH 3HaHne 2_13T3
3aza4 Y TEOPUH MHOXKECTB. DJIEeMEHTapHasl
TEOpHs BEPOSTHOCTEH U ee
MaTeMaTHYECKHe OCHOBBI:
pa3IUYHBIC TOAXOBI K 2 OT3
OTIpEICIEHUIO BEPOSITHOCTH Ymenue 23713
coOBITHS. TeopeMbl CIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH.
YcnoBHble BeposTHocTH. Popmyiia
MOJIHOU BeposATHOCTU. DopMyib JleticTBHE 2-0T13
Baiieca 2-313
IMocnenoBaTeIbHOCTH HE3aBUCHMBIX 3namme 2-0T3
ucnslTanuil bepuymnu. dopmyia 2-3T3
Bbepnynmu. IIpenensHble TeOpeMBI B Vere 2-0T3
cxeme beprymm 2 —-3T3
Hroro 30-0T3
30-3T3

[Tonnbiii komIuiekT @ T3 XpaHUTCS B 2JIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIBHOM Cpelie
3a06MKT UpI'VIIC u obyuaromuiics UMEET BO3MOXKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM
BapuanTom OT3.

Hwxe npusenen oOpasen THIOBOTO BapraHTa UTOTOBOTO TECTa, MPEAYyCMOTPEHHOTO padboueit
pOrpamMMoi TUCIUILIMHBI

OOpa3zell THIOBOTO BapHaHTa UTOTOBOTO TECTa,
MPEAYCMOTPEHHOTO paboyeil MpOrpaMMOi JUCITUTIITUHBI
(ounas popma oOyueHust — 4 cemecTp, 3aouHas Gpopma 0OydeHUsT — Kypc 2 CECCHS JICTHSISA)

1. Kakoe u3 yTBep»A€HHI OTHOCUTEIBHO TeHEePaTbHON U BEIOOPOYHON COBOKYITHOCTEH SIBISETCS
BEpPHBIM?

a) BBIOOPOYHAsi COBOKYITHOCTb — YaCTh T'€HEPaTbHOMM;

0) reHepasibHasi COBOKYITHOCTh — 4YaCTh BRIOOPOYHOI;

B) BBIOOpOUHAsl U TeHEpalibHasi COBOKYITHOCTH PaBHBI MO YUCICHHOCTH;

T') IPaBWIBHBIN OTBET OTCYTCTBYET.




2. CyMmMa BCeX 4acTOT paBHa:
a) 00bemMy BBIOOPKH n;
0) cpenHeMy apu(pMETHUECKOMY 3HAUEHUH MTPU3HAKa;
B) HYJIIO;
T) eIMHHUIIC.

3. Jlomanasi, OTpE3KH KOTOPOI COCMHSIOT TOUYKH C KOOpANHATaMHU (X1,n1), TI€ Xi— 3HAYCHUE
BapHAIMOHHOTO psJa, Ni — 4acToTa, — 3TO:

a) TUCTOrpaMMa;

0) smnupuueckas GyHKIUS pacipeieeHs;

B) MOJIUTOH;

') KyMyJIsiTa.

5. BeibopouHOe cpeHee SABISETCS TOYCUHOMN OIICHKOMN
a) MaTeMaTHYIECKOTO OKHUIaHHUS,;
0) nucriepcuu;
B) MEJIMaHBI;
') MOJIbI;

6. ITo BeIOOpKE 00beMa n=10 monydena BeiOopounas aucnepcus 90. Tormaa HecMemEHHAs
BBEIOOPOYHAS TUCTIEPCHUS paBHA

a) 100

6) 80

B) 90

r) 81

7. Kakue 3Hau€Hus1 MOKET IPUHUMATh KO3PPUIIMEHT KOPPEALun?
a) J1r00ble JefiCTBUTENIBHBIE;
6) ot 0 o 1;
B) oT —1 1o 1;
I) 1100ble HEOTPHUILATENbHBIE;

8. IlocTaBbTE B COOTBETCTBUE THUII CUCTEMBI MACCOBOI'O OOCTYKUBaHUS U €€ IpUMeEp

a) CMO c oTtkazamu 1) MoOWIBHBIN TenedoH aOOHEHTa
6) CMO c orpaHuYeHHON OYepeIbIo 2) peructparypa HOJUKINHUKN
B) CMO ¢ HeorpaHUYE€HHOU ouepe b0 3) MarasuH co CcKJ1aJ0oM

9. OnpenenuTte BEPHBIN MOPSIOK OCTPOCHUS THCTOTPAMMbI 4aCTOT
a) YHOpsA0YUTh BBIOOPKY
0) HaliTH pa3zmax
B) CTPYNIIUPOBATH TAHHBIE
T') ONIPENIEIUTh YaCTOTHI
1) TOCTPOUTH THCTOTPAMMY

10. ITpu yBenumueHun obObeMa BBHIOOPKHM N U OJHOM U TOM XK€ YPOBHE 3HAYMMOCTU a, LIMpPUHA
JIOBEPUTENILHOTO UHTEpBaja

11. TUIOTE3a — 3TO MPEIINOI0KEHUE OTHOCUTENBHO MapaMeTpoB MM BUIA 3aKOHA
pacnpe/eseHns reHepaibHON COBOKYITHOCTH



12. Yem Oombliie 3HAYCHHsI BBIOOPKH OTIHMYAKOTCS OT CPEIHEro 3HAYCHHsS, TEM BBIOOpOYHAs
JTUCTIEPCHST

13. CIIy4ailHBIN MPOLECC — 3TO MPOLIECC, Y KOTOPOTO BEPOSITHOCTh MEPEX0/1a CUCTEMBI
B HOBOE COCTOSTHUE 3aBUCHUT TOJBKO OT COCTOSIHUSI CUCTEMBI B HACTOSIIUI MOMEHT.

14. Jlana matpuIia epexo10B MapKoBCKo# 1ernu. Haiiiure HeM3BeCTHOE 3HaUEHUE k
k0,2
0,4 0,6

15. OrtHocuTenbHas MPONYCKHAash CHOCOOHOCTh  OJIHOKAHAJNBHOHW  CHUCTEMBI  MAacCOBOTO
obcmyxxuBanus paBHa 0,6, a aGcomotHas — 1,5. HaiianTe MHTEHCUBHOCTD MOTOKA 3asIBOK.
(OTBET 3amuIIMTE B BUJIC ICCATHYHON APOOH, OTIEINSAS 3HAKU 3aIIsATOMN )

16. Onpenenure pa3max BbIOOpKkH 2, 5, 1, 12, 6,4, 7, 6, 3. (B OTBETE 3aIUIIINATE YKCIIO)

3.6 Ilepeyenb TeoOpeTHYECKUX BONPOCOB K 3a4eTy
(n71st OTIEHKH 3HAHUN)

[TepedyeHs TEOpETUYECKUX BOMIPOCOB K 3a4YETY
(ounast popma oOyuenus — 1 cemectp, 3a0uHas popma o0ydeHus — Kypc 1 ceccust 3uMHsA)

Pasznea 1. J/Iuneiinas anareopa
1.1. YucnoBble MHOXkecTBa. MHOXECTBO KOMIUIEKCHBIX YHCEN KaK pPACHIMPEHUE MHOMKECTBA
NeNCcTBUTENbHBIX yncen. [IoHATHe KOMIUIEKCHOTO YHcIa.
1.2. JleiicTBUA HaJl KOMIUIEKCHBIMU YUCJIAMH B alredpandeckoit popme.
1.3. Tpuronomerpudeckas ¢popma KomriekcHoro uncia. [lepexox ot anredpanueckoit hopMsI
KOMIUIEKCHOTO YHUCJIa K TPUTOHOMETPUUECKON 1 00paTHO.
1.4. JleficTBusi HaJg KOMIUIGKCHBIMH YHCIaMH B TpHroHOMeTpuueckoil ¢opme. Dopmyna
Myagpa.
1.5. MaTpuiisl 1 AeHCTBHS HAJl HUMH.
1.6. Pasmepnocts Marpunbl. Buael marpun. [TonsTne kBagpaTHON ¥ € AMHUYHON MaTPUIBL.
1.7. Onpenenutens MaTpulibl. CBONCTBA ONpeIeTUTENICH.
1.8. Beiuucnenue omnpeaenuteneil BToporo nopsaka. CrnocoObl BBIYUCIEHUS ONpeAennTenen
TPEThEro MopsaKa.
1.9. Beruucnenue onpeaennTenei BEICIINX MOPSIKOB.
0. MuHOpHI 1 anredpanyecKkue JONOTHEHUS.
1. Obparnas matpuna. CymecTBoBaHHE 0O0paTHOW MaTpuiel. DopMyna sl OTHICKAHUS
00paTHOI MaTPUIIBL.
2. Penienue MaTpUYHBIX YPaBHEHHM.
3. Panr marpuusl. OnpeneneHue paura MeToA0M OKaMMIISIFOLIIUX MHUHOPOB.
4. Onpenenenre paHra MaTPUIlBl METOJIOM YKBUBAJICHTHBIX TPEOOPa30BaAHUIN.
5. IloHsATHe cucTeMbl JIMHEHHBIX ypaBHeHUH. COBMECTHOCTh CUCTEMbI ypaBHeHMI. Teopema
Kponekepa-Kanemnu.
1.16. HeonHopoaHasi cucrema ypaBHeHUH. PelieHue cucteMm JIMHEHHBIX ypaBHEHUM METOI0M
Kpamepa.
1.17. PemieHue cuctem JIMHEHHBIX YPaBHEHUN MAaTPUUHBIM METOJIOM.
1.18. Pemenue cucrem nMHEHHBIX ypaBHEHH MeToaoMm ['aycca u JXKopnana-I'aycca.
Pa3znen 2. BekTopnas anreopa
2.1. BexTops! u AEUCTBUS HAJl HUMU B TEOMETPUUYECKON (hopme.
2.2. JleiicTBUS HaJl BEKTOpAMHU B KOOpAMHATHOU (popme.
2.3. KonnuHeapHOCTh U KOMIZIAHAPHOCTh BEKTOPOB.



2.4. CxanspHoe TpOU3BEACHUE BEKTOPOB U ero cBoicTBa. KoopauHatHas ¢opma. CranspHbIi
KBaJpar.
2.5. [IpunoxkeHust CKaasipHOTrO MPOU3BEIEHUS BEKTOPOB K pelieHuto 3a1ad. OpToroHanbHOCTh
BEKTOPOB.
2.6. InuHa BeKkTOpa. YTosl MKy BEKTOpaMH.
2.7. IlpsamMoyronbHas IeKapToBa CUCTEMa KoopAauHaT. PaccrosHue Mexay AByMS TOYKAMH.
Jlenenuie oTpe3ka B 3aJaHHOM OTHOLIEHUHU.
Pa3nen 3. AHanmTHuyeckasi reoMeTpust
3.1. Buasl ypaBHeHuU# npsMoit Ha NMJIOCKOCTH.
3.2. YpaBHeHHE NPSIMOU 11O ABYM TOYKAM.
3.3. YpaBHeHHE NPSIMOM 110 TOUKE U BEKTOPY HOPMAaJIK, IO TOYKE U HAINPABJISAIOIIEMY BEKTOPY.
3.4. Yron Mex1y NpsAMbIMH, YCIIOBHE MTAPAUIEIBHOCTH U NEPIEHANKYIIPHOCTH IPSIMBIX.
3.5. OKpY>KHOCTb | DJUIHUIIC.
3.6. KaHOHHMYECKO€ ypaBHEHHE, OCHOBHBIE DJJIEMEHTBI, 4YHCIIOBBIE XapaKTEPUCTHUKH,
CXeMaTH4YECKOE MOCTPOCHHUE.
3.7. 'mnep6ona. Kanonnueckoe ypaBHEHHE, OCHOBHBIE JIEMEHTHI, YHCIOBBIE XapaKTEPUCTUKH,
CXeMaTH4YEeCKOE MOCTPOCHHUE.
3.8. [Tapabona. Kanonnueckoe ypaBHEHHE, OCHOBHBIC JIEMEHTHI, YHCIOBBIE XapaKTCPUCTUKH,
CXeMaTH4YECKOE MOCTPOCHHUE.
3.9. Buael ypaBHEHUH IIIIOCKOCTH B IPOCTPAHCTBE.
3.10 YpaBHeHME MIIOCKOCTH MO TPEM TOUKAM, IO TOUKE U BEKTOPY HOpMAaJIH.
3.11. PacctossHME OT TOYKH 10 MPSMOIA.
3.12. PaccTossHyEe OT TOYKH 0 INIOCKOCTH.
3.13. VYrom Mexay TIUIOCKOCTSAMH. YCIOBHS NapaUIeIbHOCTH H IEPHEHIUKYISIPHOCTH
IIJIOCKOCTEM.
3.14. Buasl ypaBHeHUH npsiMoi B mpocTpaHcTBe. IIpsimas kak nepecedeHne IByX IIOCKOCTEN.
3.15. Yroa Mexy npsIMOi U TNIOCKOCTRIO. [lepneHIuKyIapHOCTh MPSMOM 1 MIIOCKOCTH.
3.16. Touka nepecedeHus NPSIMON U MJIOCKOCTH.
3.17. OcHOBHBIE TUIIBI MOBEPXHOCTEN BTOPOTO MOPSIIKA.
3.18. Imnunapuueckue mnoBepxHocTu. I[Ipumepsl. Kanonuueckue ypaBHeHus. OCHOBHBIE
XapaKTEPUCTHUKHU.
3.19. Konnueckue mnosepxHocTu. [Ipumepsl. KanoHmueckue ypaBHeHus. (OCHOBHBIE
XapaKTEPUCTHUKHU.
Pa3nes 4. Beenenne B MaTeMaTH4YeCKUH aHAIH3
4.1 IlonsiTue GyHKIIMK OAHOU nepeMeHHON. CriocoObl 3a/1aHusI 1 OCHOBHBIC CBOMCTBA (DYHKIIHUM.
4.2 Knaccudukauus pynkunii. HessBHbIEe U ci10kKHBIE QYHKIUH.
4.3 IlonssTue  YMCIOBOM  MOCHEAOBATENBbHOCTH.  OrpaHMYEHHOCTh U MOHOTOHHOCTh
rocie1oBaTenbHOCTH. [Ipenen nocieq0BaTeNbHOCTH.
4.4 OcHOBHBIE CBOMCTBA MPEIEIIOB.
4.5 [IpaBuiia BEIYHMCIEHUS MPEAETOB MOCIEA0BATENbHOCTH. Huco €.
4.6 llpenen ¢ynkumu. Metonasl BeIUUCIEHUA. beckoHeyHO Manble M OECKOHEYHO OonblIue
GyHKIUH.
4.7 IlepBblii 1 BTOPOU 3aMeyaTesbHbIC MPEIEIbI.
4.8 OgHocTtopoHHue npezaensl. MccnenoBanue pyHKIMYM Ha HENPEPHIBHOCTH B TOUKE.
Paznen 5. InddepennuanbHoe ncuuciaenue GPyHKIUA OJHOM epeMeHHOI
5.1 Tlonarue mnepBooOpa3zHOM W Heompenen€HHOro uHrerpaiga. CBolicTBa HeONpeneraEHHOIo
uHTerpana. Tabiuia HHTerpaos.
5.2 HenmocpeACTBEHHOE HWHTErpupoBaHue. 3amMeHa nepeMeHHoil. [loaBenenume monx 3HaK
nuddepennuana.
5.3 HTerpupoBaHue 1Mo 4acTsm.
5.4 UHTEerpupOBaHKE pallMOHATIBHBIX TPOOEH.
5.5 HTerpupoBanyie TPUrOHOMETPUIECKUX BBIPAKEHUM.



5.6 aTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX (DYHKITUH.

5.7 CnennanbHbI€ TOJCTAHOBKH.

5.8 Ilonsitue omnpenenéHHOr0 HHTErpaja, €ro TreOMETPUUYECKUH M MEXaHHMYECKUM CMBICI.
CsoiictBa. ®opmyna HeroTona-JleliOHuna.

5.9 3ameHna nepemMeHHOI1 B onpeaenéHHOM UHTerpaie. MHTerpupoBaHue mo 4acTsM.

5.10 Hecob6ctBennnie uaTerpanst I u Il pona.

5.11 Tlpunoxenus: onpeAeaéHHOTO UHTETpaa.

5.12 KpuBOoauHENHHbIE UHTETPAIBI U UX IPUIIOKECHHUS.

[lepedyeHs TeopeTHUECKUX BOMPOCOB K 3a4eTy (ouHasi popma 00yueHus — 4 ceMecTp, 3a04Hast
dbopma o0yueHus: — Kypc 2 ceccHst TeTHIS)

Pa3znen 13. OcHOBBI IMCKPETHON MaTEeMATHKH

13.1 Knaccuueckue 3aKOHBI JUCKPETHBIX M HENPEPBIBHBIX CIIyYalHBIX BEJIIMYUH.

13.2 HopmanbHoe pacnpeeneHue.

13.3 3axoH OOJBLINX YHCEI.

13.4 llentpanbHas npeaeabHas Teopema.

13.5 JIByMepHbI€ caydailHbIe BETUYUHBI.

13.6 DnemMeHThl MAaTEMAaTHYECKOM CTATUCTUKHU.

13.7 Cratuctudeckue MeToabl 00pabOTKU SKCIEPUMEHTAIbHBIX JaHHBIX.

13.8 ToueuHble U UHTEPBAIbHBIE OIEHKU TapaMeTPOB paclpeieNieHus 0 BEIOOPKE.

13.9 CraTtuctuyeckas npoBepKa rMnoTe3. DJIEMEHThl TEOPUU KOPPEISLNUN
Paznen 14. OcHOBBI TEOPUM BEPOATHOCTEN M MATEMATHYECKON CTATUCTUKHU

14.1 Cnyuaiinbsle coObiTus. AnreOpa coObITHH, KilaccuUKalys cOObITUI B TEPMUHAX TEOPUU
BEPOSITHOCTEN U TEOPUU MHOKECTB.

14.2 DnemeHTapHas TeOpUs BEPOATHOCTEM M €€ MaTeMaTUYECKUE OCHOBBI: pa3IUYHbIE
MOJXO/IBI K OMPEICTICHUIO BEPOSITHOCTH COOBITHUS.

14.3 Teopemsl cl10KEHHUS 1 YMHOKEHUS BEPOSTHOCTEMN.

14.4 YcnoBHbIE BEpOSTHOCTH.

14.5 ®opmyna nMoaHON BEPOATHOCTH.

14.6 dopwmynsl baiteca.

14.7 IlocnenoBaTenbHOCTh HE3aBUCUMBIX UCHIBITaHUM beprymm. @opmyna beprymu.

14.8 TlpenenbHble TeOpeMbl B cxeMe bepHyin.

14.9 CnyvaiiHble BEIUYHHBI.

14.10 ®opmbl 3ak0HA pacipeieseHus JUCKPETHON U HENPEPHIBHOM Ciy4ailHbIX BEJIMYUH.

14.11 OcHOBHBIE YNCIIOBBIE XaPAKTEPUCTUKH CIyYalHBIX BEIUYHH.

3.7 TunoBble NpaKkTHYeCKUE 3a1aHUS K 3a4eTy
(17151 OLIEHKHM YMEHHM, HaBbIKOB M (MJIM) OMBITA JAEATEIHHOCTH)

Pacnpenenenue TUIMOBBIX NPAKTUYECKUX 3aJaHUM K 3a4eTy HaAXOJUTCS B 3aKPBITOM IS
oOyuaromuxcs goctyne. PazpaboTaHHble KOMIIJIEKThI TUITOBBIX IPAKTHUECKUX 3aJaHUI K 3a4eTy He
BBICTABJISIIOTCSI B DJICKTPOHHYIO MH(MOpMaImoHHO-00pa3oBaTenbHy0 cpeay 3a0lKT UpI'VIIC, a
XpaHdaTtcs Ha Kadenpe-paspadoruuke B cocrae POC 1o TUCHUIUIMHE.

Hwxe npuBeneHsl 00pa3iibl TUMTOBBIX MPAKTHUECKUX 33JaHUN K 3aUeTy.

OO0pa3ibl THITOBBIX MPAKTHYECKUX 33aJaHU K 3a4eTy
(ounast popma ob6yuenust — 1 cemectp, 3a0uHas popma 00yueHus — Kypc 1 ceccust 3uMHsA)

1. Haiitu npousBenenne 4B maTpun



12
2 4 16
4 -3

A=|5 -1 0 3 |u B=

-5 2|
2 0 3 -1
1 0

2. Haiitu paHr MaTpuIibl
21 23
A=|1 -1 0 2].
1 540
3. MccnenoBaTh Ha COBMECTHOCTh CUCTEMY YPABHEHUN
X)Xy =Xy = 3,
x|+ —3x3 =-1,
2xp +xy —2x3 =1,
x| +2x9 — 3x3 =1L
4. Pemuth MeToaoM ['aycca cucteMy ypaBHEHHI

x+2y+3z=14
3x+2y+ z=10,
2x+3y— z=5.

5. Janb! BepmuHbl ueteipexyronasuuka A(1, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) JlokazaTs, 4TO
ero nquaroHanu AC u BD B3auMHO NepHEeHIUKYIISPHBI.

6. Hanncats ypaBHEHME KacaTelbHON M HOPMaIH K KPHBOii X' +)7 +2x—6=0 B TouKe M (—1;3) -

7. B KaKkoif U3 TOYeK X CKOPOCTb H3MEHEeHHsI QYHKINH =3y’ —5x +5x—7 HauMeHbIIas?

8. OnpenenuTs B3aMMHOE PACHOJI0KEHNE NPAMOM, IPOXOAILEH yepes3 IBE TOUKU M (1;1;1) H
M,(0;3;1), C MIOCKOCTBIO 2x+y—z—2=0.

9. CocTaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAALIEH 4depe3 MpsIMYIO | : -y _z+l oy TOYKY
2 -1 3
M,(0;2;1).
10. HaifTn Touku nepeceueHHs IpsaMoi > — 2 S _z-4 ¢ OJIHOTIOJIOCTHBIM THUIEPOOJIONA0M
2 1 -1
2 2 2
LY E
16 9 4

11. Haiitn o6nacts onpenenenus Gynkuun f(x) = Jarcsin log, x -

12. HaiiTu MHOECTBO 3HaU€HUHN QYHKIIUU f(x)= x+1
x=2
13. Hccnenosate GyHKUMIO f(y) 2" -1 ga 4eTHOCT®.

2" +1
14. Tlokasats, uto ymkmmst f(X)=x +3x+5 Bo3pacTaer ams y ¢ (05 + @) -
15. 3anmcars GopMyiy 0OLIETO YiIeHa MOCIEN0BATENLHOCTH:

a) éaéalnza'" ; 6) 1515 3515 5: '
251017

16. Bpraucauth npeaesnst:

2

a) [y 21 —3nt4; 6) limsin(\Vn+1-+n):
R | o0

B) At (1+2)! 0 lim n+3+316n° -8 .
e (n+ ) nl)-n e (n+sinn’) in

1) fim 1+ =(1=2)"
> (n+2) —(n-1)*
17. ITonb3ysce onpenenenueM npeaena no Komm, 1okas3ars, 4ro:



a) lim (3x +2)=~1; 0) lim(2 - x)=1-

15. loka3atb, 4yTo pyHKITUS y = f(x) HE HMEET Npejiena B TOUYKE x =X,

a) f(x)=cosx»> x, =+ » 0) f(x)=1tgx> x, ==
19. Jlokazatsb, 4T0 QYHKIUHUS y = £(x) SABIAETCS OECKOHEUHO MAJION LPU X —>+oC
3
CoS X
D f=" siny; 0) f(x)=——-
Nx+1
20. HaI/ITI/I OJIHOCTOPOHHUE TIPEICIbI (PyHKITHN:
2
a) f(x)=1{" x=<1, grouke x =1;
-x, x>1
0) Fx) = (x+3)V1-cos>x B TOuke x=(.
X
21. BpluuCIUTh NpEaebl:
a) 3% =2 5 0) Vx-1-3;8) o -4 T 1) im(1—4cosx)2
=1 5x? —4x+1 o x-10 e 5x7 4] o
)I) - ln(xz—x+l); e) lim \/X +2—\/8X +3, )K) lim x3—2x 1
o In (x4 x +2) X0 Yx* +5 ool x* = 2x - 1
3)li \/x+1372\/x+1 n) i sm5x K) | 3x Iy
x—>3 x -9 XA)O tg9x Y0 3X+1

22. Haiiti TOYKHM pa3pbiBa QYHKIHUH f(y) ¥ ONPENENUTh UX POA. B ciydae ycTpaHumMoro paspbisa
)IOOHpGZ[eJ'II/ITB (YHKIHIO Tak, 9TOOBI OHA Tana Hel'IpepBIBHOI/I

a) f(x)— X 5 6) f(x): 171 ; )f(x)z x;Z 1; r) £ = ‘x+2‘ ;

21 41 372 41

arctg(x +2)
n) f(x)=1 —xsin1 ;
X

(x=1) mpu x<0,
23. Ilpu KaKuX 3HAYCHUSIAX ¢ U b QyHKIHS () =dax+b mpn 0<x<l

Jx mpu x>1
OyzIeT HenpepbIBHON?
24. Ilonw3ysch onpeneaeHueM, BHIYUCIUTh TPOU3BOAHYIO (D YHKIIUN y:\/)_c B TOUYKEe X =1.
25. Onpenenuts 3HaUeHUs & U [, IpU KOTOPBIX QyHKIHA
B (x+a)-e”, ecu x<0;
_{ocx2 +px+1, ecm x>0
Bcroay auddepeHnupyema.

26. Haiitu mpou3BoaHYy0 (YHKIIUU f(x) = {l—x npu x <0,

Y TIOCTPOMTH rpadukyu QyHKUUHA £(x)
e npu x=0
T f'(x)-
277. HailTn 5IeBYyIO f'(0) M TIPABYIO f'(() TPOU3BOJHBIC B TOUKE X = 0, ecru
o 2x, ecmu x<0;
xX)=
1n(1+\5/7), ecmu x2>0.
28. HaiiTi mpou3BOIHBIC CASAYIOMMUX (DYHKITHI:

2
a) 1, ¥ -1 6) 1 Loxt
y P y = +—1In
4 x+1 4(1+x") 4 1+«x°




6

X . . _
B) y= u_a[ng6’ r) y:arcs1nx+llnl x.
I+x 1—x> 2 l+x
29. Haiitu npou3BoHble (YHKIMH, HCIIONIB3YsI METO Jlorapudmuyeckoro auddepeHunpoBanus:
2 -x - in(x2+1
@) po 32X ) =T
1-x V3+x)
30. Haiitu npousBoHble QYHKIUH, 3a1JaHHBIX TAPAMETPUUECKH U HESBHO:
= el x=l+¢"
a) 1+¢° 6) B B) X +3xp+y +1=0-
— ;.
Jat? ‘ y=at+e ",
y=

1+

OOpa31ibl THIIOBBIX MPAKTHYECKUX 3aJaHUH K 3a4eTy
(ounas popma oOyuenust — 4 cemectp, 3aouHas Gpopma o0ydeHus: — Kypc 2 CECCHs JICTHsIS)

1. Jlana BeiOOpKa:

xi|2 |4 ]5]|7]10
n; | 152010 | 10| 45
Haiitu smnupudeckyro GyHKIHIO pacnpeesieHus, HocTpouTs ee rpaduk. IloctponTts noauroxn
OTHOCHTEJIBHBIX YaCTOT BHIOOPKH

2. B OTK Obutn uzmepens! auamerpsl 300 BaJMKOB M3 NapTUH, U3TOTOBIEHHOW OJHUM CTaHKOM.
OTKIIOHEHHs U3MEPEHHBIX TMaMETPOB OT HOMHUHAJA (B HM) AaHbl B TaOJHIIe.

I'panuns Cepenuna | Ywucno I'panunel Cepenuna | Yucno

OTKJIOHEHUH | UHTEpBaJia | BaJUMKOB | OTKJIOHEHHMH | MHTEpBaja | BaJIUKOB
-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 BeIOOpOUHOE cpeiHee, UCIIPABIEHHYIO BHIOOPOUHYIO IUCIIEPCHIO U BHIOOPOUYHYIO MOAY.

3. Haiitm omenky ans yucna creneHedl cBoboawl 7 pacmpeneneHuss CTbIOJEHTa METOJIOM
MOMEHTOB. [Ipu Kakux 7 3T0 BO3MOKHO?

4. IlpoBegeHO mNATH HE3aBUCHUMBIX OIBITOB HaJ CIydyalHOM BeJIMYMHOM X, HOPMAaJbHO
pacnpesesieHHO ¢ HEM3BECTHbIM MaTEeMaTHYECKHUM OXUJAAHUEM U CPEeIHUM KBaJApaTHUYECKUM
PaBHBIM JBYM.

5. Pe3ynbTaThl OnbITa NIpUBEACHBI B TAOIHIIE:

X; | -251-20| 10 |21 | 34
n | 1 1 1 1 1
Haiitn noBepuTenbHBI HHTEPBAI AJI1 MATEMATUYECKOTO OKUJAHUA ¢ HaeKHOCThIO (,9.

6. Ilo 1ByM He3aBUCHMBIM, U3BJICYEHHBIM M3 HOPMAJIbHBIX T€HEPAJIbHBIX COBOKYIMHOCTEH MajibIM
BbIOOpKaM, 00bEMBI KOTOpPHIX N=10 M mM=8 COOTBETCTBEHHO, Hal/leHbl BBIOOPOUHBIE CpPEAHME,
paBHble 142,3 u 145,3 COOTBETCTBEHHO, M MCIPABJICHHBIC BEIOOPOYHBIC AUCIIEPCHH, paBHbIE 2,7 U

3,2 cootsercTBenHo. Ha yposHe 3naummoctu 0,1 mposeputh Hynmesyto runotesy Hy:a =a, u

KOHKypupyromei runorese H, 1a, # a,.

7. PesynbTaThl HAOMIOACHUN HAJ MpU3HaKaMu X U Y 3a7aHbl B BUAE Tpoek uncen (X, Y, n), rjae n
—yactoTta HaOmroaeHu# napsl 3HaueHuit (X, Y). Tpebyercs:

1) MOCTPOUTH KOPPEISIIMOHHYIO Ta0IHILY;

2) HaliTH BBIOOPOUHBIN KOA(D(ULIUEHT KOPPENsLUn;

3) cocTtaBUTh ypaBHEHHE perpeccuu Y Ha X.



X — CTOMMOCTh AKTHBHOM 4YacCTH TMPOU3BOJCTBEHHBIX (POHIOB, MIH. py0., Y — BBIpaOOTKa
MPOJIYKIIMM Ha OJHOTO padouero, Teic. pyo. (X, ¥, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
(115 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)}.
8. MeTo10M HaMMEHBIIUX KBaIPATOB BBHIPOBHSITH IO MPSIMOI Y = 0L+ BX sMIuUpHUYECKUE TaHHbBIC
x| 1 [4] 9 16 25
y |01 |3]8,1] 149|239
9. BeposTHOCTH mepexo/1a 3a OJIMH IIar B 1eny MapkoBa 3a7at0Tcss MaTpulleh

0 12 1/2 0

172 0 0 1/2

0 0 1/2 1/2

0 0 1/2 1/2

P=

TpeOyercs:
a) HaliTH YHCIIO COCTOSTHUM;
0) YCTaHOBUTH, CKOJIBKO CPEJIM HUX CYIIECTBECHHBIX U HECYIIIECTBCHHBIX;
B) IOCTPOUTH Tpad COCTOSIHUI, COOTBETCTBYIOIIEH ITOW MaTpHUIIE.
10. MaTtpuiia BeposATHOCTEH niepexoa renu MapkoBa UMEET BUJT

01 05 04

P=|06 02 02]°

0,3 04 0,3
Pacnipenenenue mo coctostHusiM B MOMEHT BpeMenn t=0 onpexaensercst Bekropom (0,7;0,2;0,1).
Haiitu:
a) pacrpeesICHHE M0 COCTOSIHUSAM B MOMEHT t = 2;
0) BepOsATHOCTh TOTO, 4TO B MOMeHTHI t = 0, 1, 2, 3 cocTosHUAMH 11enn OYAYyT COOTBETCTBEHHO E,,
Es, E;3, Ey;
B) CTAIlMOHAPHOE paclpeieiieHue.
11. 3amana MaTpuIila MHTEHCUBHOCTEH MEPEX0/I0B HEMPEPHIBHOM 11enn MapkoBa

-4 2 2
0 -3 37
o 1 -1

CocTaBuTh pa3MeueHHBIH rpad COCTOSIHHI, COOTBETCTBYIOUIMI MAaTpHUIle, COCTABUTh CUCTEMY
muddepeHManbHbIX ypaBHeHUH KonMoroposa s BEpOSTHOCTEH COCTOSIHMIA; HAaWTH MpeelbHOe
pacrmpezieieHue BEpOsSTHOCTEH.

12. B BOK3aJIbHOM TOMEIIEHWH HAaXOJIUTCS OJHa OuieTHas Kacca. B cpegHem 3a oauH 4yac B Hee
oOpammaercss 15 uenoBek, a Kaccup OOCTYKHMBAeT KaXI0Tro mnaccaxupa 3 muH. Omnpenenurtsb
CPEIHIO0 ITMHY OUepe/ld U CpellHee BpeMsl OXKUIAaHUs 0OCITYKUBAHUS, €CIIH MPUOBIBAIOIINN TOTOK
[acCaXUPOB B KacCcy HpOCTEeHIINi, a BpeMsi 0OCIyKMBaHUS PACHpPEEICHO MO MOKa3aTeIbHOMY
3aKOHY.

3.8 IlepeyeHn TeopeTHUYECKHUX BONPOCOB K IK3aMEHY
(n71st OTIEHKH 3HAHUM)

[TepeueHb TEOPETHUECKHUX BOTPOCOB K IK3aMEHY
(ounas popma oOyueHust — 2 cemecTp, 3aouHas popma oOydeHuss — Kypce 1 ceccus JIeTHsIA)

Pa3nen 6. UnTerpanbHoe ucuucjienue pyHKumnii 01HOM nepeMeHHOM
6.1 IlonsTue mepBoOOpa3HOW M HeompenenéHHoro uHTerpana. CBOWCTBa HEONPEAEIEHHOTO
uHTerpana. Talauia uHTerpaos.



6.2 HenocpenctBeHHOoe UWHTErpupoBaHue. 3ameHa nepeMeHHoW. IlonBenenme mnon 3HaK
nuddepennmana.
6.3 aTerpupoBaHue 1Mo 4acTsM.
6.4 UaTerpupoBaHue paluoHaIbHBIX ApOOEH.
6.5 HTerpupoBanue TpPUrOHOMETPUUECKHUX BBIPAXKECHUI.
6.6 InTerpupoBanue HEKOTOPHIX UPPALMOHAIBHBIX (DYHKIUH.
6.7 CnenyaibHble OICTAHOBKH.
6.8 [lonsATHE ONpEeNneNEHHOrO NHTErPaJIa, €ro0 TEOMETPUYECKUM U MEXaHUYECKHUM CMBICI.
6.9 CroiictBa. ®opmyna Hprorona-JIeiiOHua.
6.10 3ameHa nmepeMeHHOH B onpenea€éHHOM UHTerpaie. IHTerpupoBanue no 4acTsam.
6.11 HecobcTBennbie unterpansi [ u Il pona.
6.12 TlpunoxeHus onpenenéHHOro MHTErpana.
Paznen 7. inddepennuanbuoe ucunciaenne GyHKIUNA HECKOJIbKUX MepeMeHHO
7.1 IlonsiTue (QYHKIUMM HECKOJBKHX IepeMeHHbIX. O0macTh ompeneneHus (QyHKIHUHM JBYX
NepEeMEHHBIX. JINHUK ypOBHS.
7.2 YacTHble IPOU3BOIHBIE U MOJIHBIN TuddepeHiran GyHKIUN HECKOIbKUX MEPEMEHHBIX.
7.3 HacTHbIE IPOU3BOIHBIE BBICIIMX MOPSIKOB.
7.4 IIpon3BoaHas MO HANpaBIEHUIO. [ panueHt.
7.5 JIokanbHbIE OSKCTPEeMyMbl (YHKLIMU HECKOJbKHX HepeMeHHbIX. Heobxomumoe w
JIOCTAaTOYHOE YCIOBHUE KCTPEMYyMA.
7.6 YCIIOBHBIE 3KCTPEMYMbI (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
Pa3nen 8. UnTerpanbHoe ucuucjieHne pyHKuMi HECKOJIbKUX NepeMeHHOM
8.1 Kpatnbie unterpansl. CBoicTBa. ['eoMeTpUUECKU CMBICII.
8.2 IIpuitoxkeHust KpaTHBIX HHTErpasIoB. Mi3MeHeHne nopsiika HHTETpUPOBAHMS.
8.3 3aMeHa nmepeMeHHbIX B KpaTHBIX MHTErpajiax
8.4 KpuBOIMHENHBIE UHTETPAIbI
8.5 IloBepxHOCTHBIE MHTErpaibl. [Inomans noBepxHocTH
8.6 DnemeHnThI BeKTOpHOro ananusa. ®opmyna Octporpaackoro
8.7 DnemenThl BekTopHOTO NoJisi. @opmyna CTokca
Pa3znen 9. luddepennuaibubie ypaBHeHUs
9.1 3anauu, npuBojsnMe K AuddepeHnanbHbIM ypaBHEHHUSM.
9.2 OcHOBHbIE MOHATUS TeOpUH TUpDepeHIINaTbHBIX YpaBHEHUN
9.3 luddepennmanbHble ypaBHEHHs IEPBOT0O MOPsIIKA
9.4 lnubdepenunanbuple ypaBHEHHsS BBICIIUX TopsankoB. OOmas Teopus JTHUHEWHBIX
nudepeHIMATbHBIX YPaBHEHUH
9.5 YpaBHeHHUs, NOMYCKAIOIINE TOHUKEHHE TOPSIIKA.
9.6 Jluneiinple  onHOponHble  AuddepeHLInanbHblE  ypaBHEHHsT € IOCTOSHHBIMH
KO3 UIIMEeHTaMH.
9.7 JIluneiinsle HeoIHOPOAHBIE AU(PepeHIInaTbHbIE YPABHEHUS N-T'O MOPSJIKA C TOCTOSTHHBIMU
KO3 UIIMEeHTaMH.
9.8 CtpyKTypa 00I11ero pemeHus.
9.9 Metoa Bapuaiuu Npou3BOJIbHBIX TOCTOSHHBIX (MeToA Jlarpanixa).
9.10 Meron HeompeaeaeHHbIX KO3()(UIMEHTOB HAXO0XIEHUS YaCTHOTO PELICHHs JMHEHHBIX
HEOJTHOPOAHBIX TU(PepeHIIMATBHBIX YPaBHEHHUH CO CeIMaIbHOM MPaBoil YacTho.
9.11 Cucremsl nuddepeHIHaTLHBIX YPaBHEHUH.



[TepeueHb TEOPETHUECKUX BOMPOCOB K IK3aMEHY
(ounast popma oO6yueHus — 3 cemecTp, 3a04Hast Gopma 00y4eHUs — Kype 2 CEeCCHs 3UMHSA)

Pa3nen 10. Teopus psinoB

10.1 YucnoBble psiabl, OCHOBHbIE NOHATUA. JlocTaTOuHbIE NPHU3HAKKM  CXOAMUMOCTH

3HAKOTIOJIOKUTEIbHBIX PSAJIOB.

10.2 3nakouepenyromue psaasl. [IpuzHak JleiiOHuIIA.

10.3 AOGconroTHas U yCIOBHASI CXOIUMOCTb.

10.4 ®yHKIMOHAIBHBIE IOCIEI0BATEIBHOCTH U PSIBI.

10.5 Crenennsie psiabl. MaTEpBaN 1 0651aCTh CXOAMMOCTH CTETIEHHBIX PSJIOB.

10.6 Psp Teitnopa u MaknopeHna. PaznoxxeHue QyHKIIUN B CTCTICHHBIC PSIBI.

10.7 IlpuMeHEHHUs CTENEHHBIX PAJOB B MPUOINKEHHBIX BHIYMCICHUAX.

10.8 T'apmonuyeckuit ananus. Psgst @ypre.

10.9 Psanpl @ypbe as 4ETHBIX, HEUETHBIX (QYHKIUI.

10.10 Paznoxxenue Henmepuoauieckux GyHKIu B psag Oypre.
Pa3nes 11. OcHOBBI TeOpUHN (PYHKIMH KOMILJIEKCHOTO IIePEMEHHOI0

11.1®yHKIIUKM KOMILJIEKCHOT'O MEPEMEHHOTO.

11.21Ipenen, HenpepbIBHOCTH U TP HEpEeHIUPYEMOCTh PYHKIIMH KOMITJIEKCHOTO MEPEMEHHOTO.

11.3 YcaoBust aHaATUTUYHOCTH (DYHKITHH.

11.4 UnTterpanbuabie TeopeMbl U popmyasl Komn.

11.5 M3onupoBaHHbIe 0COObIE TOUKH U UX KJIacCU(UKAIIHSL.

11.6 Boruetsl. BplunciieHuEe BBIYETOB OTHOCUTEIBHO TOJOCOB PA3JIUYHBIX MOPSIKOB,
HEYCTPaHUMON OCOOCHHOCTH.

11.7 Beluncnenyre MHTETpaioB C IOMOIIBIO BBIYETOB.
Pasznen 12. JjaemMeHTHI ONEPAIIMOHHOTO HCYUCTECHUS

12.1. IIpeo6pa3oBanue Jlamnaca, ero cBONCTBa.

12.2. Knacc opurunanos. Kimacc nzodpaxeHui.

12.3. OCHOBHBIE TEOPEMBI ONIEPALTUOHHOTO UCUUCIICHUS.

12.4. CriocoObl BOCCTAaHOBJICHHS] OPUTHHAJIOB 110 N300PaKEHHUIO.

12.5. Pemenune auddepeHunanbHbIX ypaBHEHUN U cUCTeMbl AU PEpeHLnaTbHbIX ypaBHEHUIN
ONEPALIMOHHBIM METOI0M

3.9 TunoBble NpaKkTUYeCKUE 3aJaHUS K IK3aMEHY
(ISt OLIEHKH YMEHH, HaBBIKOB MIIN OTIBITA IEATEIHHOCTH)

Pacnpenenenne mnpakTUYECKUMX 3aJaHUM K SK3aMEHaM HAaxOJMTCS B 3aKpbITOM IS
oOydaromuxcsi noctyne. Pa3paOoTaHHbIE KOMIUIEKTHI THUIIOBBIX TPAKTHUECKUX 3aJaHUUA K
9K3aMEHaM HE BBICTABIISIFOTCS B AJIEKTPOHHYIO HHPOpPMAIIMOHHO-00pa3oBarenbHyto cpeay 3a0VKT
HpI'VIIC, a xpansarcs Ha kadeape-pazpadorunke B coctape ®OC 1o AUCIUILUIHHE.

Huxe npuBenens! 00pa3iibl TUIIOBBIX MPAKTHUECKUX 33aHUN K SK3aMEHaM.

OOpa3ibl THITOBBIX MPAKTHYECKHUX 3aJaHUH K dK3aMeHY
(ounas popma oOyueHust — 2 cemecTp, 3aouHas popma oOydeHuss — Kypce 1 ceccus JIeTHsIA)

Haiitu HeomnpeneneHHble MHTErpaibl. B IByX mepBbIX MpuMepax NPOBEPUTH PE3yIbTaTh
nuddepeHIMpPOBaHUEM.

dx
1 a COoS xdx ; 6 2 3/‘7d ; B 2x—1 ; T .
: J.5\/sin2x : '[xe ’ : j\/x2_4x+ldx' ) J‘4)63—x
Inxdx .

T 2 x+2 . x+1
2 3 xy/ 1+Inx 0) J.X sin2xdx, B) jmdx ;T) j3—dx .



X’ COS X
3 a) J‘ﬁdx 6) I\/ In xdx ; B) J- +4x+1 dx; T .[51nx+cosx
s1nxdx x+4
4 6 g AL X
I e )Jxarcs1nxdx, B)J- x2+x_2dx, T) Ix4—l6dx

BBIUMCIIHTS TJI0MAAb 00aCTH, OTPAHMYEHHO JTMHUAMU.
5.y=x*-5y=x-3

2

X
6.y:x2+1, y=7, y=5
2 2
7. HaiiTu miomans dJumiIca _+ Y _q.

a’ b2

8. HaiiTu miomane Kapauouasl p = a(l - cos ).

. 3 : p p
9. Haiitu AnuHy Tyrd JUHUM y = Insin x IIPH A< x < A

. x = R(cost+tsint);
10. Halitu juiMHy pa3BepTKH OKPYKHOCTH .
y = R(sint—tcost).

2, .2 2
11. Haittn mnomazp moBepxuoctu cepsr X +) +z° =R
2
12. Haiiti 06B8M mapa X +)/’2 +7 <R,

13. Haiitu obnactu onpeneneHus ciueayromux GyHKIUN U cenaTh YepTeKU:

a)z:m; 0) z=1++-(x—p):

B) z=In(x+ y) ) z = x + arccos y .
14. HaliTi TMHUM YPOBHS CIEAYIOMUX (YHKIIHA:
a) z=ln(x2+y2); 6) z = arcsin (xy); B) z=x"+4y’.
15. HaiiTu noBepXHOCTH YPOBHS (PyHKIIHI:

Au=x—y+z; ) u=x"+y +z°.

16. 17. HaliTu TOYkH pa3pbiBa ()yHKITHI:

a) z=In+x"+y°; 0) , ;

9 xt—y°
1
B)z:%; ) z=cos—-
(x~») xy
15. lana Gpynkuust z = — J —— - [lokasarts, 4to —@+l@ :iz
(x*=»7) xox yoy y
y? , 0z 0z
19. Jlana dyskims z = =— + arcsin( xy) . [Toka3ate, 9T0 X° — — Xy — + °
3x ox oy
=Ing’ +)” +2x+1) 0z Oz
20. lana ¢pyHK1IUS Z= . Ilokazatp, 4yTO Pl +$ =0
2 2 2
21. lana ¢pyHK1UsS Z =e". [Tokazath, 4T0 X’ 0 f - 2xy 0z 202
0x Ox0y
2
22. lana pyukrms Z=Infc+e™). Mokasars, aro — 0z 0%z 207z _ =0
Ox Ox0y ﬁy ox’

0’z 62

0x0y 6y -

X
23. Jlana ¢pynkuus z = — . [lokaszats, 4yTo x
y

=0



24. Jlana QyHKIUSA z = f(x,y), TOYKa A(xo,yo) U BEKTOp a={a1,a2}. Haiitn:

1) grad z B Touke A ;
2) IPOM3BOIHYIO B TOUKE A IO HalPaBJICHUIO BEKTOpA .

z= 3x2y2 + 5xy2; A(l; 1), ;1:{2; 1}.
25. VccnenoBath Ha SKCTPEMYM CIIEAYIOLNE (YHKIUH:
a) z=X —xp+)" +9x—6y+2(; 6) z=pJx— )  —x+6y.

26. IlepeiiTu K MOJISPHBIM KOOPJIMHATAM U BBIUUCIUTH JBOMHOWU MHTErpall rae (D) 3agano

dxdy
D)X +y '
2 2
HEPABEHCTBAMH X~ + y* < 2X + 2y, x> +y* > 4.
27. BplYMCIUTH ABOMHON HWHTErpasn H ytgxdxdy, Ta€ obnacte (D) 3amaHa HepaBEeHCTBaMHU

(D)
0<x<m2, tgx <y < 2tgx, ctgx <y < 3ctgx, caenaB HaAJIeKaU[yI0 3aMEHY TEPEMEHHBIX.

28. Haiitn miomans GUrypsl, 3aaHHON HEPABEHCTBAMH /3 < p < 2sin2¢, 0< ¢ < n/2 B HOIAPHBIX
KOOpJIMHATAX.

29. Haiitn 06bem V Tena T, orpaHMUE€HHOTO TOBEPXHOCTIMH x>+ y2 =4,z=8-x"— yz, z=0.

30. Haiitu miomaas moBepxHOCTH (L), 3aJaHHO COOTHOIICHUSIMU Z = X2+ y2, z<4 .

OO0pa31bl TUIOBBIX TPAKTUYECKUX 3aJJaHUM K dK3aMEeHY
(ounast popma oOyueHus — 3 cemecTp, 3a04Has Gopma 00yIeHUS — Kype 2 CecCHs 3UMHSIA)

1. UccnenoBaTh Ha CXOJMMOCTD YHCJIOBBIE PSI/IBI C MOJIOKHUTENBHBIMY YJieHaMH a),0). MccnenoBats
Ha a0COJIIOTHYIO U YCJIIOBHYIO CXOJUMOCTh psia B). HaliTu 001acTh cX0AMMOCTH (PYHKIIMOHAIBHOIO

psangar).
ian—3 i n+1 z( 1)”7 Z”:n(x-i—Z)

a) —=3n“ -2 6) o 2" (n=1)! B) n=l r) o no+1
2. UccrnenoBaTh Ha CXOAMMOCTD YHCIIOBBIE PSAIBI C MOJOKUTEIFHBIMU WieHaMu a),0). MccnenoBars
Ha a0COJIOTHYIO M YCIOBHYIO CXOJIUMOCTh pal B). Hailtu 0o61acTh cxoauMocTy (hyHKIIMOHAIBHOTO
psanar).

AL ) z( 1y’ I
a) nt 47 , 6) ™ 2" nlnn r) = 2"(x=1)"
3. UccnenoBaTh Ha CXOAMMOCTH UHCIIOBBIE p;mm C IOJIOKUTENbHBIMU wieHamu: a), 0). Haiitu
00JacTh CX0UMOCTH (PYHKLIMOHAJILHOTO psijia B).

nZ
o3[ j%z +1J i(x+3)2"
_n 5 wrl)

a) ;«/311—2 6) n=1\ N +1 B) =1 2n+1
4. VccnenoBarh Ha CXOJAMMOCTH YHCIIOBBIC PSIBI C IMTOJOXKUTEIBHBIMU WieHamu a),0). MccienoBars
Ha a0COJIFOTHYIO U YCIIOBHYIO CXOJUMOCTD psijl B). HailiTi 001acTh CXOAUMOCTH (PYHKIIHOHATBHOTO
panar).

i 2n+5 iﬂ( n J &S (=D)"n Z(X+2)”
a) " \2n +5 6) = 3n+5

5. UccaenoBaTh Ha CXOJMMOCTh YHCIIOBBIE pHI[bI C ITOJIOKHUTCIIbHBIMH YJICHAMM

2 4" 4+ 5" = (n+2\"
a); 20" 6);(nj,

n=1 r) n=1 3n+1

= 1
)y

6. Haifti 061acTh cXOQUMOCTH (PYHKIITMOHATBHOTO psijia "



0,2 x2
3 I cos—dx
7. Haliti ¢ TOYHOCTBIO 1O 10 ONpe/IeJICHHBIA HHTErpan ©

. -3
8. Beruncauts SN ¢ TounocTsio o 107

9. Beraueants SI3 ¢ TouHOCTBIO 110 107
10. B ypue 3 OGenbix u 7 4yepHbIX IapoB. M3 ypHBI Hayraja BblIHUMaeTcs oauH Imap. Kakosa
BEPOSTHOCTH TOT'O, YTO ATOT IIAp: a) Oesblid, 0) YepHBIi?
11. U3 cnoBa «Hayraa» ciaydaiiHO BbIOMpaeTcsi ogHa OykBa. KakoBa BEpOSTHOCTH TOrO, YTO 3Ta
OykBa: a) «a», 0) corjacHas, B) «I»?
12. bpocaetcs urpaibHas KocTb. KakoBa BEpOSTHOCTb TOTO, UTO: @) YHCIIO BBIIABIIMX OYKOB — 4, 0)
YHCJIO BBINABIIMX OYKOB 0oJble 4, B) YMCIIO BBHINABIIMX OYKOB — YETHOE, TI) YHMCIO BBIMABIIMX
OYKOB JIeNInuTCs Ha 37
13. UrpanbHyto kKocTh OpocaroT 1 pa3. KakoBa BepoSTHOCTH TOTO, YTO BBINAJIO MPOCTOE YUCIO
OYKOB, €CJIM U3BECTHO, UTO YMCJIO BBHIMABIINX OYKOB HEUETHO? VkaszaHnue. 1 — HE MPOCTOE YUCITIO.
14. 3 ypHBI ¢ 3 OenbIMU U 7 YE€PHBIMHU IIApaMU IMOCJIEAOBATEILHO BBIHUMAKOT 2 miapa. Haiitu
BEPOSATHOCTb TOTO, YTO BTOPOM BBIHYTHIN IIap — O€bId IpU yCIOBHM: a) NMEPBbIM BHIHYTHIN HIap —
Oeublii; 0) MepBBIN BEIHYTHIN IIap — YEPHBIN.
15. bpouiens! nocienoBaTebHO 3 MOHETHI. OINpenennTh, 3aBUCUMbI WJIM HE3aBUCUMBI COOBITHS: A
— BbIIIaJIeHUe «rep0ay» Ha rnepBoi MoHeTe; B — BbInasieHue XoTs Obl OTHOM «PEeIETKI».
16. /IBa cTpenka HE3aBUCHMO Jpyr OT Jpyra JeNarT IO OJHOMY BBICTPENY MO MHUUIIEHH.
BeposiTHOCTh nOmanaHus B MULIEHb NEpBbIM cTpenkoM — 0,9, Bropeim crpenkom — 0,8. Haiitu
BEPOSATHOCTH TOTO, YTO: ) B MUIIEHU OyAeT XOTs Obl 0J1HA IMyJisl; 6) B MUILIEHU Oy/leT pOBHO OJlHA
nyJsi; B) B MUIIEHb HE MONAAET HU OJIHA ITYJISL.
17. Ha 9 xaproukax HamucaHbl OyKBBI CJOBa «Tporimoaut». Hekto mo ouepenu Hayram Oepér 3
KapTOUKU M B TOM JK€ IMOPSIIKE BBIKJIAABIBAET UX cleBa HampasBo. HaliTu BEpOSATHOCTH TOrO, YTO
MOJIYYUTCS] COUETAaHHUE «OTID).
18. B nmudt cemudTaxkHOro 1g0Ma Ha MEPBOM JTaxke BoLUIM 3 dyenoBeka. Kaxaplii M3 HHUX C
OJINHAKOBOI BEPOSITHOCTBIO BBIXOJUT Ha JIIOOOM 3Taxke, HaUMHas co Broporo. Haiitu BeposiTHOCTH
CJICAYIOIIMX COOBITHIA:
- BCE MMacCa)XXHUpbl BBIHIYT Ha MSATOM ITAXKE;
- BCE MacCaXUPbI BBIMYT HA OJJHOM U TOM K€ ITAXKE;
- BCE MMacCaXXUpbl BBINIYT HA Pa3HBIX dTaxax.
19. CTyaeHT MOXeT Jj0exaTh J0 YHHUBEpCUTEeTa WM Ha aBTOOyce, KOTOPBIH XOAUT Yepe3 KakIble
20 MUHYT, WU Ha Tposuieiidyce, KOTOpbI XoauT depe3 kaxjaple 10 munyT. KakoBa BeposiTHOCTH
TOTO, YTO MOJOMIEAINHA K OCTAHOBKE CTYJICHT yeJeT B Oynmkaiie 5 MUHyT?
20. B nepBoii ypHe 5 6enbix u 10 y€pHbIX mapoB, BO BTOpoil ypHe — 10 6esbIX U 5 4€pHBIX 1IapOB.
W3 kaxaol ypHbI ciydyallHO BBIHMMAIOT IO OJHOMY wiapy. HaliTu BeposTHOCTH TOro, YTO Cpeau
BBIHYTBIX I1apOB Oy/1€T XOTS Obl OJJUH OEJIBIN.
21. B nepBoii ypHe 2 Oenbix U 1 4€pHBIi 1m1ap, Bo BTopoi ypHe — 1 Oenblit 1 4 ué€pHbIx mapa. Hekto
Hayrajl BbIOMpaeT ypHy U U3 He€ noctaér 1 map. HaliTu BEposSTHOCTH TOr0, YTO BBIHYTHIM mIap —
OenbIii.
22. B nepBoii ypHe 2 Oenbix U 1 u€pHblil map, Bo BTopoil ypHe — 1 Genblil u 4 uépHbix mapa. 13
BTOPOIl ypHBI B IIEPBYIO Hayraj nepekianbiBaroT 1 map. Ilocie 3Toro u3 kaxmod ypHbI Hayran
BBIHUMAIOT 110 OJTHOMY I1apy. HaliTu BeposiTHOCTH COOBITHIA:

- BBIHYTBIN U3 MEPBOH ypHBI 1Iap — OEIbIN;

- BBIHYTBIM U3 BTOPOM YpHBI LIap — YEPHBI;

- 00a BBIHYTHIX I11apa — OeJIbIe.
23. IIpaBusbHYyI0 MOHETY OpocatoT 5 pa3. Hailtu BeposiTHOCTH COOBITHI:

- rep0 BbIIAzET 3 paza;

- Tep0 BBIMAIET HE MEHEE IBYX pa3;

- rep0 BbIIIAZET 5 pas.



24. OnsIT, cOCTOSIINN B OpOCaHHUH IBYX MOHET, MOBTOpsieTcs 4 pa3a. HaliTu BEposSTHOCTH TOTO, YTO
napa repOoB BBIIAJET JBa pasa.
25. Yto BeposiTHEE: BHIMTPATh Y PABHOCUJILHOTO TEHHUCHUCTA 3 BCTpeuH U3 6 uiau 2 BcTpeuu u3 47
26. U3nenust HEKOTOPOTO MPOU3BOJICTBA cojiepkaT 5% Opaka. HaliTu BepoATHOCTB TOTO, YTO Cpen
ISITU B3SATHIX HAYTaJl U3/1eIui:
- Het HM ostHOTO OpaKOBaHHOTO;
- Bynyt nBa 6pakoBaHHBIX.
27. BeposATHOCTb poxAceHUs Manbunka pasHa 0,515, neBouku 0,485. B HEKOTOPOH cembe LIECTEPO
neteil. HaliTu BEposSTHOCTH TOTO, YTO CpeU HUX He OOJIbIIE IBYX JE€BOYEK.
28. [IpaBunbHyto MoHery OpocaroT 100 pa3. Haiitu BepostHocTu BblnageHus 50 «rep6oB»,40
«repboBy», 25 «repOoBy.
29. BeposATHOCTh JOCTHKEHMS yclexa B ucnbiTaHuu paBHa 0,25. HailTu BeposSITHOCTH TOrO, 4TO B
300 HE3aBHCHMBIX UCIBITAHUAX YCIIEX OYAET TOCTUTHYT 75pas, 85 pas.
30. B nepBbie knaccel 6yaer npussto 200 nereit. HaliTu BeposiTHOCTh TOTO, YTO Cpeau HUX OyneT
100 neBouek, eciiv BEpOSTHOCTh POXKIEHUS Maibuuka paBHa 0,515.
31. Jlana Tabnuia pacupeaeneHus JUCKPETHOM CllydailHOM BETUYMHBI .
El-2 -1 0 1 2
POl 02 02 04 0,1

Tpebyercs:
a) MOCTPOUTH MHOTOYTOJIBHUK (TIOJIUTOH) pacIpe/ieIeHus;
0) HallTH QYHKIIMIO paclpe/ieleHHsl U Ha4epTUTh €€ rpaduk;

. <1

C) HalTH 'ﬁ ’

I') HAlTH MaTeMaTHYeCKOe OKUAAHUE, TUCTIEPCHIO, CPEAHEKBAIPATHIHOE OTKIOHEHHUE,
KO3 (UIIMEHT Bapualuu, MEIUaHy u Mony &.

1) TabJIMIly pacrpeeseHns CIydaifHOW BEeJIMYHHBI ’7:5 :
32.B ypue 5 Oenbix u 25 uépHbix mapoB. M3 ypHbel Hayraj BelHMMaoT 1 map. CioywaitHas
BEJINYMHA & — YNCIIO BBIHYTHIX OenbIx 1mapoB. TpeOyercs: a) — a) u3 3agaun 1.
33. HaiiTu MaremaTH4yeCKOe OXHWJIaHHWE, HUCIEPCUI0 U CPEAHEKBAIPATUYHOE OTKIOHECHHE YHhCIia
JOTepeiHbIX OMIIETOB, HA KOTOPBIE BBIMAAYT BHIUTPBIIIN, €CIIU KYyIIeHO 40 OMiIeToB, a BEpOSITHOCTh
npuoOpeTeHus BRIMTphIIHOrO Omiiera pasHa 0,05.
34. IlponsBogutcst 20 HE3aBUCHMBIX OIBITOB, B KaXIOM M3 KOTOPBIX BEPOSTHOCTH YycIlexa
paBHa 0,2. HaliTu qucriepcuto 4ucia yCrexoB B 3TOM CEPUH OIBITOB.
35. BocembiecsaT NpOLEHTOB MEPCOHATIBHBIX KOMIIBIOTEPOB 0€30TKAa3HO pabOTaIOT B TEYEHUE 5 JIeT.
Haiitu BepositTHOCTH TOrOo, uto u3 AaHHBIX 100 kKommbioTepoB HEe Menee 70 mpopaboTaroT
5 mer.



4 MeTonnueckne MaTepHaJibl, ONpe/eisiiolue Npoueaypy oleHUBAHUSA
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSTeIbLHOCTH, XaPAKTEPU3YIOIINX

B Tabauue

Tanbl GOPpMHUPOBAHNS KOMIIETEH NI

MNPpUBCACHLI OIKMCAaHUA MpoucaAyp IIPOBCACHUA KOHTPOJIbHO-OLCHOYHBIX

MEPOTIPUATHIA U MPOIIEAYP OLCHUBAHUS PE3YJIbTATOB OOYUECHHS C IOMOIIBIO OLIEHOYHBIX CPEJCTB B
COOTBETCTBUH C paboyeil mporpaMMoi JUCIUILITUHBIL.

HanmenoBanue
OLEHOMHOTO Onucanus npouenypbl NpOBEACHNUS KOHTPOIbHO-OLIEHOYHOTO MEPOIIPUSITHS
cpeicTBa U MPOLEYPhl OLIEHUBAHKS PE3yIbTaTOB 00yUEHHs
IIpenomaBatens He MEHee, YeM 3a JBE HeAenu J0 cpoka 3ammthl PI'P momkeH cooOmuTh
KaxaoMy oOydvaromemycsi Homep Bapuanta PI'P. 3amanus PI'P BbUTOKEHBI B 3JEKTPOHHOM
uHpopmanuonHo-obpazoBatenpHOi cpene 3a0MKT UpI'VIIC, moctynHo# oOyuarorieMmycs
PacueTHo- yepe3 ero JMuHbli KkaOuHer. PI'P  nmomkHa OBITH BBINOJNIHEHA B YCTaHOBJICHHBIN

rpadudeckas paboTta
(PTP)

NpernoiaBaTeleM CPOK U B COOTBETCTBHHU ¢ TpeOoBaHusMHU K opopmienuto PI'P (texcroBoit u
rpadudeckoil gacrteit), chopmynmupoBaHHEIME B [lomoxkenun «TpeOoBaHHS K OPOPMIICHHIO
TEKCTOBOH W rpadudeckoit moxymeHtanuu. HopMokoHTpob» (B mocnenHen penakmum). PT'P
B Ha3HA4YEHHBIH CPOK cHaroTcsa Ha mpoBepKy. Ecnm mpemycmorpena yctHas 3ammura PI'P, To
oOyyatommuiics 0oOBSICHSET pelIeHHe 33ad, YKa3aHHBIX MPENoAaBaTelIeM, M OTBEYAET HA €ro
BOIIPOCEHI

KonTtponsnas pabora

[IpenonaBaTens Ha YCTAHOBOYHOM 3aHSTHH JOBOJHT JI0 OOYYAIOIIMXCS: TEMBI, KOJIHIECTBO
3aJaHuii B KOHTpOJbHOW pabore. KoHTponbHas paboTa I0DKHA OBITH BBINOJNHEHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHM C NpaBHIaMH K OQOPMIIEHHIO (TEKCTOBOW W
rpaduyeckoii dacteit), chopmynupoBanHbiME B [lonoxxennn «TpeboBaHHs K 0(OPMIICHUIO
TEeKCTOBOM W rpaduyeckoil JokymeHTauuu. HOpPMOKOHTpONb» B TOCHEIHEW pelakiuu.
BrinonHeHHast KOHTpoibHast paboTa mepemaeTcss JUId MNPOBEPKHM MPENoJaBaTeNio B
YCTaHOBIICHHBIE CPOKU. EciM KOHTpojbHas paboTa BBINOJIHEHa HE B COOTBETCTBUHU C
YKa3aHUSIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpalaeTcs Ha 10paboTKy

BrlmonHeHne  pa3HOYpPOBHEBBIX  3ajad, MNPEAYCMOTPEHHbIX pabodeld  mporpaMmon
PasnoypoBHEBBIE JUCLUIUIMHBL, IPOBOJATCA BO BPeMs MPAKTUUECKUX 3aHATHN. Bo BpeMst BHINOTHEHUS 3a1aHUI
3a1a4n paspemaeTcst moJIb30BaThCs YIeOHUKaMH, CIIPABOYHUKAMH, KOHCIIEKTAMU JIEKIIUH, TETPaIsIMU

JUI NPaKTUYECKHX 3aHATUI

3amuTa KOHCIIEKTOB, IPELYCMOTPEHHBIX pabodel mporpaMMoil TUCIUIINHBL, IPOBOIUTCS BO
KOHCIEKT BpeMs  IpakTU4eckux  3aHATHil.  IlpenogaBarens  Ha  IPAaKTHYECKOM  3aHATHH,

MPEAIIECTBYIOMEM 3aHSITUIO TIPOBENCHHS KOHTPOJS, MOBOAWUT 1O OOYYAIOIIUXCS: TeMy

KOHCIIEKTOB U TpeOOBaHMUsI, IPEIbABIsIeMbIe K UX BHITIONHEHHUIO U 3aIIUTE

TectupoBaHue MPOBOIUTCS MO PE3YJIbTATAM OCBOSHMS T€M WM Pa3/eloB AUCLUIUINHBI WIH

[0 OKOHUAHHUIO €€ H3yYeHHs BO BpeMs INpaKTHUeCKUX 3aHATHH. Bo Bpems mposeneHUs
TectupoBanue TECTUPOBAaHUS MOJb30BAThCA Y4eOHMKAMM, CIPABOYHHUKAMH, KOHCIEKTAaMH JIEKIIMH,
(KOMIIBIOTEpHBIE TeTpaAsMHU Ui NPaKTHYECKUX 3aHATUN He paspemieHo. IIpermonaBaTens Ha NMPaKTHYECKOM
TEXHOJIOTUH) 3aHATUH, MPEIIECTBYIOIIEM 3aHATHIO IPOBEACHUS TECTa, JOBOAUT 10 00ydYaroIIUXCs: TEMBI,

KOJIMYE€CTBO Ba,I[aHI/Iﬁ B TECTC, BPCM: BbIIIOJHCHUA. Pe3yJ'IBTaTBI TCCTUPOBAHNA BUIAHBI
06y11a10meMyc;{ Ha KOMIBIOTEPEC Cpa3y NOCJIC NPOXOKACHHUA TCCTA

Jlnst opraHu3alMi W NPOBEIEHUS IPOMEKYTOUHOM aTTECTallUd COCTABIISIIOTCS THUIIOBBIE
KOHTPOJIbHBIC 33/IaHHsl WM WHBIE MaTepHasibl, HEOOXOIMMBbIC /I OLEHKH 3HAaHWH, yMEHUH,
HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTePU3YIOIIUX dTarbl POPMUPOBAHUS KOMIIETEHIUI B
IIPOLIECCE OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI.

[lepedyeHb TeOpeTHUYECKUX BOIMPOCOB M THUIOBBIE NMPAKTUUYECKUE 3aJIaHUsI PA3HOTO YPOBHS
CIIO)KHOCTH JJI IPOBEJEHUS MPOMEXKYTOUHOM arrecTanuu oOydarouiuecs MOJy4yaroT B Hadaje
ceMecTpa d4epe3 JJICKTPOHHYH HWH(OpManmoHHO-00pa3oBaTenbHy0 cpeay 3aolKT HpIl'VIIC
(MuHBIN KaOWHET 00yJaromEerocs).




Onucanue npoueayp nNpoBeaeHusi NPOME:KYTOUHOM aTTecTanun B gopme 3a4era
U OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH sl

[Ipu npoBeneHMH NPOMEXYTOYHOM aTTecTaluu B (opMe 3ayeTa IPEenojiaBaTellb MOXKET
BOCTIOJIb30BAThCS Pe3yabTaTaMH TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. C 1emnbio
UCIIOJIb30BAaHUsl PE3YJIbTAaTOB TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH, INPENoJaBaTellb MOJACUYUTHIBAET
CPEIHIOI0 OIIEHKY YPOBHS C(HOPMHUPOBAHHOCTH KOMIETEHIMH oOyuaromierocsi (CymMma OILICHOK,
MOJIy4YE€HHBIX 00y4YaIOLUIUMCS, IEIUTCSA HA YUCIIO OLICHOK).

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

CpenHsist OLeHKa ypOBHS
c(hOpPMHUPOBAHHOCTH KOMITCTCHIIU I [IIxana ouleHMBaHUA
10 pe3yJIbTaTaM TEKYILEro KOHTPOJIs

Onenka He Menee 3,0 W HET HU  OJHOM

9 «3a4TECHOY
HEYJIOBJIETBOPUTEIHHOM OIIEHKHU 0 TEKYIIEMY KOHTPOIIO

Ouenka wmenee 3,0 wiu mnonydeHa XoTs Obl OJHA
HEyJOBJICTBOPUTEIbHAS OLIEHKA [0 TEKYIEMy KOHTPOJIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHs c(OpMHUPOBAHHOCTH KOMIIETEHIMH O0YyYaroIierocsi He COOTBETCTBYET
KPUTEPHUsIM TNOJy4YeHHs 3adyera O3 JIOMOJHUTENBHOTO aTTECTAllMOHHOIO MWCIBITAaHUS, TO
IPOMEXKYTOUHAsI aTTECTallUs IMPOBOJUTCS IO MEPEYHIO TEOPETUYECKUX BOIPOCOB U THUIIOBBIX
NPaKTUYECKUX 3ajlad WK B (opMe KOMITBIOTEPHOTO TecTupoBaHus. [IpoMexxyTouHas arrectanus B
¢dopMe 3auera ¢ IPOBEACHUEM aTTECTALIMOHHOTO UCIBITAaHUS NMPOXOJNUT HA MOCIEAHEM 3aHATUU T10
JVCLUTUIMHE.

IIpu mpoBeneHHM MPOMEXKYTOUHOM aTTectauuu B (OpME KOMIBIOTEPHOIO TECTHUPOBAHUS
BapHUaHT TECTOBOro 3ajaaHus (Gopmupyerca uz @T3 mo nucuuminHe ciydaifHbIM 00pa3oMm, HO C
ycnoBueM: 50 % 3amaHuil JOJKHBI ObITh 331aHUSIMU OTKpBITOro TUMa u 50 % 3anaHuil — 3aKpbITOrO
THUIIA.

Onucanue npoueayp NpoBeaeHusi IPOMeKYTOYHOM aTTecTauuu B popMe IK3aMeHa
U OLleHMBAHUS Pe3yJbTATOB 00yYeHHs

[TpomexyTouHas artecraius B (hopMe dK3aMeHa MPOBOJUTCS MyTeM YCTHOTO coOece0BaHuUs
1o OmieraM Win B (popMe KOMIIbIOTEPHOTO TECTUPOBAHUS.

[Ipu mnpoBeAeHHH TPOMEXKYTOUHOM arrectauu B ¢opme cobeceoBaHUS OUIIETHI
COCTaBJISIOTCS TAKUM 00pa30M, YTOOBI KaXkKJIbli U3 HUX BKJIOYa B ce0sl TEOPETUUECKHE BONPOCH! U
MPAKTUYECKHE 3a/1aHuSs.

buiier conepkuT: 1Ba TEOPETUUYECKHUI BOMIPOC IS OIIEHKHU 3HAHHM (BBIOMPAIOTCS U3 MEePeUHs
TEOPETUYECKHX BOMPOCOB K JK3aMEHy) M OJHO MPAaKTHUYECKOEe 3a/JaHue IJIs OICHKH YMEHHIA,
HABBIKOB ¥ (HMJIN) OIBITA JISATEIHBHOCTH (BBIOUPAIOTCS U3 TIEPEUYHS THUIIOBBIX MPAKTUYCCKUX 3aTaHAN
K DK3aMCHY).

Pacnipenenenne TeopeTHUECKUX BOMPOCOB M MPAKTUUECKUX 33JIaHUM 10 SK3aMEHAIIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJisi 00ydaromuxcs aoctymne. PaspaboTaHHbI KOMITJIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABISIETCS B AJIEKTPOHHYIO WH()OPMAIMOHHO-00PAa30BATEIBHYIO CpEemy
3a0MKT UpI'VIIC, a xpanutcs Ha kadenpe-paspadorunke ®OC Ha OyMaKHOM HOCUTEJIE B
cocrae @OC no guCHUIIIUHE.

Ha sk3amene oOyuatomuiicss Geper Owmier, Juisi TOATOTOBKM OTBETa HA HK3aMEHAIIMOHHBIN
Owmet oOyuaromeMycsi OTBOAUTCS BpeMs B mipenenax 45 munyT. B nporiecce oTBeTa oOy4varomierocs
Ha BOTIPOCHI U 33/1aHUs OHIieTa, Mpeno/iaBaTelb MOXKET 3a/1aBaTh AOMOJIHUTEIbHBIE BOTIPOCHI.




Kaxnplii Bompoc/3ajaHue Ouiera OLEHHBAETCs IO 4eThblpexOalIbHON cucteme, a jajee
BBIUNCIISIETCSL CcpefHee apu(METHUYECKOe OIICHOK, IOJIYYEHHbIX 3a KaXAbld BONpOC/3aJaHUe.
Cpennee apudmeTnieckoe OLeHOK OKPYTJISIETCs 10 LeJI0ro 10 MpaBujiaM OKpYIJICHHS.

[Ipu mpoBeneHHM MPOMEXKYTOUHOM aTTectauuu B (OpMe KOMIBIOTEPHOIO TECTHPOBAHUS
BapHUaHT TECTOBOro 3ajgaHus (gopmupyerca uz @T3 mo nucuuminHe ciydaifHbIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil 1OJKHBI ObITh 331aHUSIMU OTKpBITOro TUMa u 50 % 3amaHuil — 3aKpbITOrO
THUIA.

Oo0pa3zen 3k3aMeHAIMOHHOI0 OnJIeTa

@EEH S;TBEP}KI[AIS)
aB. kadeapoit
3a6KT UpIl' VIIC JK3aMeHANMOHHBII OUJIeT «[IMuM» 3a06MKT
20 /20 1o Jucuumuinae «MatemaTHuka»
y4. TOJ B.H. Ilemkos

1. [IBoitHble uHTErpansl. Onpenenenue. ' eoMeTpuuecKuil CMBICII.

2. Ilpon3BoHas CKAISIPHOM (DYHKIIMH BEKTOPHOTO apryMEHTa 110 HAIIPABJICHUIO.

Sé Ompenemuts 006EM Tela, 00pa30BaHHOTO BpAIEeHHUEM (UTyYpbl, OTpaHHYCHHON JIMHHSAMH.
y~ =2px u x = h Bokpyr ocu Ox.
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