OEJIEPAJIBHOE AI'EHTCTBO XEJIE3BHOJOPOXHOI'O TPAHCIIOPTA
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIFHOE YUPEIKICHUE BHICIIIETO
obpazoBanus «MpKyTCKHil TOCY1apCTBEHHBIA YHUBEPCUTET MyTEH COOOIICHUS

(®I'BOY BO UpI'VIIC)

3alaiikaabCKUI HHCTUTYT 7KeJ1€3HO0POKHOI0 TPAHCIIOPTA —
¢dbunuan denepaabHOTO TOCYIAPCTBEHHOTO 00 KETHOTO 00Pa30BaTEIILHOTO YUPEKACHUS
BbIcIIero oopazoBanus «VpKyTCKuil rocy1apcTBEHHBIH YHUBEPCUTET MyTeH COOOIEHUS»

(3a6VDKT UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M PEeKTOpa
ot «08» mast 2020 r. Ne 267-1

b1.0.07 MaremaTuka

pabouas nporpamMma JUCIUTIITUHBI

CrnenuanbHocTh — 23.05.03 TToaBHIKHOM COCTAB JKEJIE3HBIX JOPOT

Crnenuanusanusa — DIeKTPUIECKUNA TPAHCIOPT JKEJIE3HBIX JOPOT

KBanudukarus BeITyCKHIKA — HHXKEHEP MyTel CO00IIeHus

dopma u cpok oOyueHust — ouHasi popma, 5 et 00ydeHus; 3a0uHas hopma, 6 JeT oOyueHus

Kadenpa-pazpabotunk nporpamMmsel — [IpukiaaHas MexaHuka 1 MaTeMaTHKa

OOm1ast TpPYIOEMKOCTS B 3.¢. — 13
Yacos o yuebHOMY TU1aHy — 468

Ounas ¢popma o0y4eHHs

DopMBI MPOMEKYTOUHO aTTeCTAIlMK B CEMECTPax, Kypcax

ouHas Gpopma oOydeHus: 3a4eT 1 cemecTp, 3K3aMeH 2 ceMecTp,

9K3aMeH 3 ceMecTp, 3a4eT 4 cemectp

3ao0yHas opma oOydeHus: 3a4et 1 Kypc, 3k3aMmeH 1 Kypc, sK3aMeH 2 Kypc,
3a4eT 2 Kypc

Pacnpeneneﬂne JaC0B JMCHUILIHHBI IO CEMECTPpaM

Cemectp 1 2 3 4 Hroro
YHucno Helenb B cCEMeCTpe 17 17 17 17
Bu sansruii Yacos 1o Yacos no Yacos o Yacos o Yacos no
VII VII VII VII pA1|
AyIHMTOpHasi KOHTAKTHAsA pvaﬁoTa 51 68 68 34 21
10 BHJaM y4eOHbIX 3aHATHH
— JIEKIIIHA 17 34 34 17 102
— IPaKTHYECKHUE 34 34 34 17 119
— 1abopaTopHEIE - - - - -
CamocTosiTe1bHasi padoTa 57 40 40 38 175
JK3amMeH - 36 36 - 72
Hroro 108 144 144 72 468

3aounas popma 00yueHust

PacnpenesieHue 4acoB IMCUMILIMHBI 110 KYpcam

Kypce 1 1 2 2 Hroro
Bux sansTuii Yacos 1o Yacos o Yacos o Yacos o Yacos no
VII VII VI VI Y1
AyIuTOpHAasi KOHTAKTHAsA p“aﬁoTa 16 16 12 10 54
10 BUAAM Y4eOHBIX 3aHATHH
— JICKIIUH 8 8 6 4 26
— IPaKTHUECKHE 8 8 6 6 28
— J1abOpaTOpPHBIC — - - - -
CamocrosiTesibHasi padoTa 92 106 96 76 370
JK3aMeH - 18 18 - 36
3auer 4 - - 4 8
Htoro 112 140 126 90 468
UUTA
| OneKTPOHHbI JOKYMEHT BbirpyxeH n3 EVNC ®r60Y BO Upl'YTC n cooTBeTCTBYET OpUriHany | ﬁ" —_—
MopanucanT ®re0Y BO UplYMC Tpocumos HO.A. ] _\ =
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00 et

Moanuck cooTBeTCTBYET haiifly AOKyMEHTa 141 PI'V\_\C.




PabGouass mporpamMma JAMCHMIUIMHBI pa3paboTaHa B COOTBETCTBHM ¢ DenepanbHBIM
rOCyJapCTBEHHBIM 00pa30BaTEeNbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHHUS — CHEIHAIUTET IO
crenmaibHocTl  23.05.03 IloaBHKHOM COCTaB KEJIE3HBIX JOPOT, YTBEPKICHHBIM MPUKA30M
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit deneparuu ot 27.03.2018 1. Ne 215.

[Iporpammy cocTaBmiI:
K. .-M.H., IOIIEHT B. A. I'na3ueB

Pabouyast mporpamma paccMoTpeHa U 0100peHa I UCIIOJIB30BaHUs B YUeOHOM Ipoliecce Ha
3acemannu kadeapsl «IIpukmagHas MexaHUKa U MaTeMaTHKay, TPOTOKOI OT «14» amperns 2020 r. Ne 8.

3aB. kadenpoii, K.¢.-M.H., JOIICHT H.B. Ilemkor

COI''TACOBAHO

Kadenpa «I[TonBuxHO# cocTaB )KeIe3HBIX TOPOT», MPOTOKON OT «14» amperst 2020 1. Ne 8.

3aB. kadeapou, K.T.H., TOIEHT T.B. BanoBa



1 IEJIA Y 3AJAYM JUCOUTIINHDBI

1.1 Ilesin npenogaBaHus JUCHUNIHHBI

(dbopMupoBaHUE y 00YYAOIIMXCS METOA0JIOTHYECKOro (hyHIaMeHTa JJIs aHaju3a MPOOJIEMHBIX CHTyalluil Ha
OCHOBE CHCTEMHOTO I10/1X0/1a

(dopMHpoBaHHE M Pa3BUTHE y OOYYAIOMMXCS CIIOCOOHOCTEH pemiaTh WH)KEHEPHBIE 3aJadd C ITOMOIIBIO
MaTeMaTH4YeCKUX METOJOB

1.2 3agaumn JUCHUILINHBI

1 06yquI/Ie MAaTEMAaTUYCCKUM METOJaM U MOJCIIAAM, HABBIKAM PCIICHUA MAaTCMATUYCCKHUX 3a1a4

q)Ole/IpOBaHl/Ie }’MCHI/Iﬁ 1 HaBBIKOB NPUMCHATH MAaTEMATUYECKUC METOAbBI U MOJICJIU IIPU OINMMCAHUU, aHAJIN3€ U
PEIICHUN NPAKTHICCKUX 3a1a49

1.3 He.m; BOCIIUTAHHUA ¥ 321a41 BOCNIUTATEIbHOM paﬁOTLl B paMKax THCHUIIJIMHbIL

Hay4Ho-00pazoBaTenpHOE BOCIUTAHHE 00yJarOIINXCs

Ilens Hay4HO-00pa30BATENBHOTO BOCHHWTAaHMS — CO3JaHME YCIOBHH JUIS pealn3aliy HaydHO-00pa3oBaTEIbHOTO
noTeHnuana o0yJaromuxcs B GopMe HaCTaBHUYECTBA, THIOTOPCTBA, HAYYHOT'O TBOPYECTBA

Lens mocturaercs o Mepe pelieHns B eMHCTBE CICIYIOMNX 3a/1au:

— (dopmHpOBaHHE CHUCTEMHOTO M KPUTHYECKOTO MBIIUICHHs, MOTHBAMM K OOYYeHHIO, pa3BUTHE HHTEpeca K
TBOPYECKON HAYYHOU IEATEIHHOCTH;

— CO3J]aHUE B CTYIEHYECKOW cpesie atMocepbl B3aMMHOI TPeOOBATENBHOCTH K OBJIAJACHHUIO 3HAHMSAMH, YMEHHIMHU M
HaBBIKAMH;

— MOIYJISIPU3aLUs HayYHBIX 3HAaHUN cpesiy 00yJalonXcs;

— CcOzieHiCTBHE MOBBIIIEHHUIO IPUBJICKATEIbHOCTH HAYKH, MTOANEP/KKA HAyIHO-TEXHHUECKOTO TBOPUECTBA;

— CcO37aHHe YCIOBHH JUISl IOJIydeHHsI OOy4aloIIMMHECS JOCTOBEPHOH HMH(GOPMAaIMU O IEPEAOBBIX JOCTIKCHUSAX H
OTKPBITHSAX MHPOBOM M OTCYECTBEHHOW HAyKd, IOBBIIICHNSI 3aMHTEPECOBAHHOCTH B HAy4HBIX IO3HAHUAX 00
ycTpoiicTBe Mupa u 00IIeCTBa;

— COBEPIICHCTBOBAHNE OPraHU3ALUH U TUIAHUPOBAHUS CaMOCTOSTEIBHON pabOTHI 00yJaroIuXcsl Kak 00pa3oBaTesIbHON
TEXHOJOTHH (POPMHUPOBAHUS OYIyIIEro ClHenualicTa MyTeM HHANBUAYATbHOW IT03HABATEIHLHOW M MCCIIEI0BATENBCKOM
JeATeIbHOCTH

IpodeccrnoHabHO-TPYIOBOE BOCIUTAHUE 00YUYAIOIIUXCS

enp mpodeccnoHaIbHO-TPYIOBOTO BOCIHUTAHUS — ()OPMHUPOBAHUE Y OOYJAFOLIUXCS OCO3HAHHOW MPO(ECCHOHATBHOMN
OpHMEHTAllMK, MOHUMAaHHs OOLIECTBEHHOIO CMBICIA TPyda M 3HAYMMOCTH €ro IJisi ce0si JIMYHO, OTBETCTBEHHOTO,
CO3HATEIBHOTO W TBOPYECKOTO OTHOIICHWS K OyIyIIed AesTeNbHOCTH, MPOQGECCHOHANBHON 3ITHKH, CIIOCOOHOCTH
MPEIBUACTh U3MCHEHHUS, KOTOPhIE MOTYT BO3HHKHYTh B MPO(ESCCHOHATBHON MEATEIBHOCTH, U YMEHHUIO paboTaTh B
M3MEHEHHBIX, BHOBb CO3/[AHHBIX YCIOBUSAX TPYAA.

Iens mocTuraercs Mo Mepe peIIeHNs B €MHCTBE CICTYIOMNX 3a/1a4:

— (GopMHEpOBaHKE CO3HATEILHOTO OTHOIIEHHSI K BHIOPaHHOH ITpodeccuu;

— BOCIIUTAaHHME YECTH, TOPJOCTHU, JIOOBH K MPO(ECCHH, CO3HATEIBHOTO OTHOLICHUS K IMPO(ECCHOHAILHOMY AOJTY,
TTOHUMAEMOMY KaK JINYHAs! OTBETCTBEHHOCTh M O0SI3aHHOCTb;

— (hopMupOBaHKE ICUXOJIOTHH NPO(PECCHOHATA;

— (GopmMupoBaHue MPodhecCHOHATBHON KyIbTYpPbI, STUKU MPOPECCHOHATIBHOTO OOIICHNS;

— (opMHEpOBaHKE COLMAIBLHOIN KOMIIETEHTHOCTH U IPYrHe 3a/1a4M, CB3aHHbIE C UMHJPKEM Npodeccuu 1 aBTOPUTETOM
TPaHCIOPTHON OTpaciu

DKOJIOTHYECKOE BOCITUTAHUE 00YIaIOIINXCS

Ilens 5KOIOrHYECKOTO BOCHHUTAHHUA — (DOPMHUPOBAHHE OTBETCTBEHHOTO OTHOLICHUS K OKPYXKAaIOIMIEH cpene, KOTopoe
CTpOUTCS Ha 0a3e SKOJOTHYECKOTO CO3HAHMS, YTO MpPEIoJiaracT coOItoAeHIe HPaBCTBEHHBIX U MTPABOBBIX PUHIIUIIOB
MIPUPOJIOTIONB30BAaHNS U TPONAraHay HAEH €ro ONTUMM3ALUH, AaKTHBHYIO MAESITENBHOCTh 0 H3YUCHHIO M OXpaHe
MIPUPOJIBL

Lenp nocTuraercs o Mepe pEeIIeHHsI B SANHCTBE CIEAYIOMINX 3a/1a4:

— Pa3BUTHUE IKOJOTUIECKOTO CO3HAHUS M YCTOHYHBOTO SKOJOTMUECKOTO TIOBEICHUST;

— (QopMupoBaHUE YMEHHH W HABBHIKOB Pa3yMHOTO MPHUPOJOTIONB30BAHMS, HETCPIUMOTO OTHOIICHHS K JCHCTBUSM,
MIPUHOCAIIUM BPEJl IKOJIOTUH;

— proOpeTeH e OIbITa YKOJIOTO-HAIPABICHHOH e TeIbHOCTH;

— CTAaHOBJICHHE ¥ PA3BUTHC Y OOYJAIOIIUXCSA IKOJOTHYCCKON KyIbTYphI, OCpEKHOTO OTHOUICHHS K POTHOU 3eMie,
MPUPOIHBIM OorarcTBam Poccum u Mupa, MOHUMaHUE BIHUSHHS COIMATBHO-3KOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE
MIPUPOTHON U COMAIIBHOMN Cpeabl;

— ¢opMHUpOBaHHE y 00YUAIOIIUXCS SKOJIOTHYCCKON KapTHHBI MHPA, PA3BUTHE Y HUX CTPEMJICHHS Oepedb U OXPaHATh
npupoay;

— Pa3BUTHUE PKOJOTUYECKOTO CO3HAHMS, MUPOBO33PEHUS U YCTOWYMBOTO 9KOJIOTMUECKOTO TIOBEICHUS




2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

Bbrox/gacts OTTOIT | Brox 1.luctmmmmast (Moxymm) / OOs3aTenpHas 9acTh

2.1 TpedoBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocsi

1 \ Jucunmmaa 51.0.07 MaTtemaTika u3ydaeTcst Ha Ha4aJIbHOM dTare (OPMHPOBAHUS KOMIETESHITUH

2.2 JIMCUMIIMHBI ¥ MPAKTHKH, 1JI5 KOTOPBIX H3yYeHHe TaAHHOM THUCIUTIHHBI
He00X0IMMO KaK NpeIliecTBYIOLIee

b51.0.13 MaremaTtuyeckoe MOAEIHPOBAHUE CUCTEM U MPOLECCOB

b51.0.14 NnxeHepHas dKOJIOTUS

51.0.40 Cucrema MeHEKMEHTA KauecTBa

b1.0.45 [IluHamuKa 31eKTPONOABMXKHOTO COCTaBa

b51.0.46 Teopus aBTOMaTUYECKOTO YIPaBIECHUS

OTJ.01 Jloruka

b3.01(J]) BeimonHeHre BHIMYCKHOM KBaM(UKAMOHHOM padoThI

0L [N N | B[N

b3.02(J]) 3ammTa BeITyCKHOH KBaJM(UKAIMOHHON paboThI

3 IIVIAHUPYEMBIE PE3YJbTATBIOBYYEHMUS 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMHU K PE3YJIBTATAM OCBOEHMSI
OBPA3OBATEJIBHOU ITPOI'PAMMBI

Koa u naumeHoBaHue
KOMIIETCHIIMHA

Koa u namMeHoBanmue
HHMKATOpa
JOCTUKEHUS

KOMIIeTEHIM U

IInanupyemsie pe3yJbTaThbl 00ydeHUs

YK-1. Criocoben
OCYILIECTBIIATH
KPUTUYECKUI aHaIu3
MIPOOJIEMHBIX CUTYalni
Ha OCHOBE CHCTEMHOTO
M0/IX0/a,
BBIpabaThIBAThH
CTpaTeruio AecTBU

VK-1.1. Ananusupyer
IPOOJEMHYIO CUTYAIHIO
(3amady) u BBIZIEISICT €
0a30BBIE COCTABIISIOLIHE.
PaccmaTpuBaer paznuyHbie
BapUaHTHI PEILICHHS
MPOOIIEMHON CUTYaIIH
(3amaum), pazpabaTsIBaeT
AJITOPUTMBI UX pC€aIn3allun

3HaTh: METOAOJIOTHIO CHUCTEMHOTO IIO/IX0/a, ITPHHIIUIIEI
pa3paboTKK IUTaHA BBIOJHEHMS MPOEKTa (PELICHUs 3aJa4uu)
B ctepe mpodeccnoHaTbHONH AEATEIIFHOCTH Ha BCEX €ro
sTanax

YMeTh: peniath 3a/1a4u, TpeOYIOIKe HaBBIKOB a0CTPaKTHOTO
MBIILICHUS], pa3palaThiBaTh IJIAH BBINOJHEHHS IPOEKTA B
chepe mpodecCHOHATBHON JEATENBHOCTH, TPeAyCMaTpHBast
poOJIeMHbIE CUTYallud U PUCKH

Baanerts: MCTOJaMH aHajiM3a W CHHTE3a, MCTOAaMH
IJIAaHUPOBAHUA U BBIMIOJIHCHUS TPOCKTOB (peHIGHI/IH 33.,[[3‘{1/1) B
YCJI0BHUAX HCOMNPCACICHHOCTHU, OCYHIECTBJIAA PYKOBOACTBO
IIPOCKTOM (HOILZ[ep)KI/IBaSI BBIIIOJTHCHHEC HpOCKTa)

OIIK-1. Criocoben
peliaTh HHXCHEPHBIC
3a7a4d B

OIIK-1.4. 3HaeT OCHOBBI
BBICILIEH MaTEMATHKH,
crocoOeH MpenCTaBUTh

3HaTh: OCHOBHBIC OINPEICICHUS U [OHATHSA;, HMETh
MPEJCTABICHAE O MaTEMAaTHYCCKUX METOJaX, MPUMEHICMBIX
JUTS peIeHNs TBOPUECKUX (MCCIeNOBAaTEbCKUX) 32149

HpO(bGCCHOHaﬂLHOﬁ MaAaTEMaTUYCCKOC OIMUCAaHUC YMmern: OLICHUBATh PA3JIMYHBIE METOAbI PECHICHUA 3aJa4dd U
JACATCIIBHOCTHU C TIPOIIECCOB BI)IGI/IpaTI) ONTHUMAJIEHBIN MCTOQ
HCII0JIb30BaHUEM B.]Ia[leTbZ OCHOBHBIMH TEPMUHAMMU, IIOHATUAMU,
MCTOZIOB €CTCCTBCHHBIX OMpEICICHUSIMA ~ pa3/Ie]IOB  MaTeMaTUKH,  KOPPEKTHO
HayK, MAaTEMaTUICCKOT O MNpeaACTaBJIATb 3HaHUsA B MaTEeMaTHICCKON q)OpMC;
aHanu3a u 3alMCBhIBATh  MATEMAaTHUYECKYH0 IIOCTAHOBKY TEKCTOBOM
MOJACINPOBAHUA 3aJa4u, 3allUChIBATh PE3YyIBTAaThL HpOBeHéHHBIX
UCCJIE0BaHUN B TEPMHUHAX IIPEIMETHOM 00nacTu
Ounas ¢popma 3aounas ¢opma *Kon
HanmeHnoBanue paszesioB, TeM WHINKATOpa
Kon 1 BH/I0B ;)aﬁng)I , Cemecr] et Kype/ Apeet nocﬂnmceml:u
Pl ek IIp | JIad CP ceccust Jlek IIp JIa6 CP
KOMIIETCHIUH
. 1/ YK-1.1,
1.0 Paspen 1. JIuneiinas ajaredpa 1 4 8 0 12 T 2 2 0 20 ONK-1.4
Tema 1. Matpuupsl. Onepaunu
11 HaJl MaTpUlAMH, UX CBOKCTBA. 1 1 5 5 1/ 1 1 4 OIK-1.4
OHpeHeJ’IHTCIII/I, BBIYHCJIICHUC, 3UMHAA
CBOMCTBa onpeaenurenci




1.2

Tema 2. OOparHas MaTpHIa.
Panr  matpunsl.  basucHblit
MHHODP. OKBHUBaJICHTHBIE
npeobpa3oBanust Matpum. J[Ba
crocoba  ONMpeneNcHHs  paHra
MAaTpHIBI

1/
3UMHSAS

OIIK-1.4

Tema 3. CucTeMbl JHHEHHBIX
anredpanvdecKux YpaBHEHHH.
OcHoBHble TOHATUS. Teopema
Kponekepa — Kaneni. Merozabt
PELICHUs] CHCTEM YpaBHCHHIA:
meron 'aycca, meron Kpamepa,
MaTpPUYHBIA METOJ

1/
3UMHSS

YK-1.1

1.4

Tema 4. CoOCTBEHHbBIC 3HAUCHHS
U BEKTOphl Matpuil. PemieHue
OIIHOPOJHBIX CUCTeM. Pemenue
OJIHOPOJHBIX CHCTEM

1/
3UMHSIS

VK-1.1

1.5

Breimonunenue PI'P

VK-1.1,
OIIK-1.4

1.6

Brimonnenue
paboTsr |

KOHTPOJIbHOH

1/
3UMHSS

VK-1.1,
OIIK-1.4

2.0

Pazpen 2. BekTopHas aiaredpa

1
/3UMHSISE

12

YK-1.1

2.1

Tema 5. JevictBus  Haxg
BEKTOpaMH B T€OMETPHUUCCKON U
KOOpPIMHATHOU ¢opmax.
Ilpoekuus BekTopa Ha  OCh.
Jnuna BEKTOpa u
HaIpaBJISIONIHe KOCHHYCEL.
CkassipHoe MIPOU3BE/ICHHUE.
Bexropnoe  u CMeIlIaHHOe
MIPOU3BEACHUS BEKTOPOB,
CBOICTBa, BBIYUCIICHHUE,
MPHIOXKCHHS

1/
3UMHSAS

YK-1.1

2.2

Beimonuenne PI'P 1

YK-1.1

2.3

Brimonnenue KOHTPOIBHOMN
pabotsl 1

1/
3UMHSAA

VK-1.1

3.0

Pazgen 3. AnHanurnyeckas
reoMeTpust

12

16

1/
3UMHSAS

28

YK-1.1,
OIK-1.4

3.1

Tema 6. Ilpocreiimme 3amauu
AHAJIMTHYECKOM reOMETPHH.
OO0mue noHsATHs 00 ypaBHEHHUAX
JIMHUHM W TOBepXHOCTH. [Ipsimas
Ha TIOCKOCTH

1/
3UMHSAA

OIIK-1.4

32

Tema 7. IlnockocTh U mpsiMasi B
IPOCTPAHCTBE. Bzanmuoe
pacloNIOKEHHe  NPSMBIX |
IJIOCKOCTEHl B IPOCTPaHCTBE

1/
3UMHSAS

OIIK-1.4

33

Tema 8. KpuBble BTOpOro
HOpPSIAKA: OKPYXKHOCTB, SJLIHIIC,
runepbona,  mapaboma.  Ux
TrEeOMETPUYECKUE CBOMCTBA U
YpaBHEHHS

1/
3UMHSIS

VK-1.1

3.4

Tema 9. llunuHapuueckue u
KOHHYECKHE TTOBEPXHOCTH.
ITosepxHocTH BpaLIEHMS.
IloBepXxHOCTH BTOPOr0 MOpPsIKa

1/
3UMHSIS

YK-1.1

35

Tema 10. KommnuekcHsie yncia B
anreOpanvecKon,
TPUTOHOMETPUYECKOM u
MOKa3aTEeNbHOM (dopmax.
KommiexcHsie qucIa B
anrebpanveckoi,
TPUTOHOMETPUIECKOM u
MOKa3aTelIbHOU (hopMax

1/
3UMHSAS

VK-1.1

3.6

Beimonmaenue PI'P 1

VK-1.1,
OIIK-1.4

3.7

Brimonmnenue
pabotsr 1

KOHTpPOJIbHOM

1/
3UMHSIS

VK-1.1,
OIIK-1.4

4.0

Paznen 4. BBenenue B
MaTeMaTH4YecKui
aHaJIu3.

1/
3UMHSAS

12

OIIK-1.4




4.1

Tema 11. DnemeHTHl Teopuu
yHKIMHA. Knaccuduxanus
byHKIMi. XapakTepucTuka
noBeneHust (GyHKIMI, Tpaduky,
pa3U4HbIe CHOCOOBI 3aJaHusA
JIMHUI

1/
3UMHSAS

OIIK-1.4

4.2

Tema 12. [Ipenen
MIOCIIE0BATEIBHOCTH U
(yHKIMH, CBOICTBA TIPE/ICIIOB.
3ameuaTenbHbIC IPEIeIbL.
AcumnroTel. HempepbIBHOCTH
¢dynxuun. Knaccupuxanms
TOYeK pa3pbiBa. CBoicTBa
HeTPephIBHBIX (YHKIMH

1/
3UMHSAS

OIIK-1.4

4.3

Breimonuenue PI'P 1

OIIK-1.4

44

Brimonuenue KOHTPOJIBHOH
pabotsi 1

1/
SHMHSISI

OIIK-1.4

5.0

Pa3zpen S.
JuddepenuuanbHoe
HcyHciaeHne GQyHKIUH 01H O
TepeMeHHOi

14

1/
3UMHSAS

20

VK-1.1,
OIIK-1.4

5.1

Tema 13. IpousBoanas
(yHKIUH, ee TeOMETPHIECKUIT 1
Mexanuueckuil cmpici. [IpaBuna
mddepentmpoBanns QyHKIHI.
Tabauna MIPOU3BO/IHBIX.
IpounsBonHbIe BBICIIHX
TIOPSIIKOB. Juddepenunan
¢yuxuun. CMBICT U CBOMCTBa
JupepeHIanos

1/
3UMHSIS

VK-1.1

52

Tema  14.  IIpuGmmkeHHbIE
BBIUMCIICHHUS ~ C  OMOIIBIO
b depeHmana. OcHOBHBIE
TeopeMbl  auddepeHnnaIbHOro
HCYHCIICHHUSL. dopmya
Teiinopa. IIpumenenue
MPOU3BOJHBIX K HCCIICIOBAHHIO
OBEJICHHS byHKUMiA.
Haubonbiiee ¥ HauMeHbIIee
3Ha4eHHs QYHKINK Ha OTPE3Ke

1/
3UMHSIS

OIIK-1.4

53

Breimonuenue PI'P 1

VK-1.1,
OIIK-1.4

5.4

Brimonnenue
pabots 1

KOHTPOJIbHOM

1
/3UMHSSt

VK-1.1,
OIIK-1.4

Dopma MPOMEXYTOUHOM
aTTeCTalluK — 3a4eT

1
/3UMHSS

VK-1.1,
OIIK-1.4

6.0

Pazpen 6. HHTerpajbHoe
HcyHcaeHne (YHKUMI OXHOM
TepeMeHHOi

14

14

16

1/
JIeTHSAS

48

YK-1.1,
OIIK-1.4

6.1

Tema 15. IlepBooOpa3suas.
Heonpenenenuslii uHTErpan u
ero CBOICTBA. Tabnuua
unTerpanoB. OCHOBHBIE METOJpI
HHTETrPHPOBAHUS

1/
JIETHSIA

OIIK-1.4

6.2

Tema 16. MHTerpupoBaHue
palMOHATBHBIX ApoOeit

1/
JICTHSS

OIIK-1.4

6.3

Tema 17. UHTerpupoBanue
TPUTOHOMETPHUIECKUX
BBIPaXEHHH, YHUBEpCalbHas
TPHrOHOMETpHYECKas
T10JICTAHOBKA

1/
JIeTHSIS

OIIK-1.4

6.4

Tema 18.  HMHurerpupoBaHue
HEKOTOPBIX  HMPPAllMOHAIBHBIX
BBIPAXKCHUH

1/
JIETHSIS

OIIK-1.4

6.5

Tema 19. OnpeneneHHblit
HWHTErpaJl, €ro CBOicTBA U
BBIUKCIICHHE

1/
JIETHSIS

VK-1.1

6.6

Tema 20. HecoOcrBeHHBIE, HX
CBOICTBA U BBIYMCIICHUE

1/
JIETHSIS

VK-1.1

6.7

Tema 21. [punoxenus
HHTErPaIbHOr0 HCUHCICHHUS

1/
JICTHSS

YK-1.1

6.8

Beimonuenue PI'P 2

VK-1.1,
OIIK-1.4

6.9

Brimonaenue
paboTs 2

KOHTPOJIbHOM

1/
JIETHSISI

VK-1.1,
OIIK-1.4




Paspen 7. JuddepenunanbHoe

1/

YK-1.1,

7.0 HCYHCIeHHe PYHKIMI ) 4 4 6 eTHsISE 18 ONK-1.4
HECKOJBbKHX IlepeMeHH ol
Tema 22. OyHKIUU HECKOIBKHX
NIepeMEHHBIX. Ipenemn,
HENPEPHIBHOCTh dyHKIMH
71 HECKOJIBKHX MEePEMEHHBIX. 5 5 5 1/ 6 VK-1.1
YacrHsle IPOM3BO/IHBIC JIETHSS
¢dyHKINM HECKONBKHX
TIePEMEHHBIX, TIOJTHBIHN
JudepeHman
Tema 23. DKCTpEeMyMBbI
GyHKIMKM  BYX IIEPEMEHHBIX,
HEOOXOAUMBIE U JIOCTATOYHBIC
72 ycIoBust CYIECTBOBAHNS 5 5 5 1/ 6 OTIK-1.4
IKCTpEMyMa. YcaoBHbIH JIETHSIS
okcTpemyM. Haumenbinee u
HaubonbIIee 3HAUCHUS
(yHKIMM B 3aMKHYTO# 00J1acTi
73 Bemonuenue PI'P 3 2 VKL
. BINOTHEHH OIK-1.4
74 Brinonnenue KOHTPOJIbHOM 1/ 6 VK-1.1,
) padotsl 3 JIETHSIS OIIK-1.4
Paznen 8. HHTerpanbHoe
M 1/ YK-1.1,
8.0 HCYHCICHHE q)yiucuml 16 16 18 eTHsIS 40 ONK-1.4
HECKOJBKHX IlepeMeHH oi
Tema 24. OO6mas cxema
NOCTPOSHUS] ~ UHTErpana IO U
8.1 obmactu. ['eomerpuueckuil u 2 2 2 6 YK-1.1
o JICTHSS
MeXaHHYeCKUH CMBICIL.
OcCHOBHBIC CBOHCTBa
Tema 25. Bruucienue u U
8.2 TIPUJIOXKEHUS KpaTHBIX 2 2 2 4 YK-1.1
JIETHSS
HHTErpaJloB
83 Tema 26. 3ameHa epeMEHHEIX B 2 2 2 1/ 6 VK-1.1
KpaTHBIX HHTErpanzax JIeTHSIS
34 Tema 27. KpuBonuneinsie 5 5 5 1/ 6 VK-1.1
HHTETPaIbl JICTHSISI
Tema  28.  IloBepXHOCTHBIE U
8.5 HMHTETrpaJbl. ITnomans 2 2 2 [ 6 YVK-1.1
MOBEPXHOCTU
Tema 29. DneMeHTbI BEKTOPHOTO U
8.6 aHanm3a. dopmyna 4 4 4 4 OIIK-1.4
JIETHSS
Octporpaackoro
87 Tema 30. DireMeHTHI BEKTOPHOTO 5 5 5 1/ 5 OMK-1.4
nons. Popmyna Ctokca JIETHSIS
8.8 Bemonuenue PI'P 3 2 VKL,
. BIIOTHEHH OIK-1.4
8.9 Brinonnenue KOHTPOJIbHOM 1/ 6 VK-1.1,
) pabotsl 3 JIETHSIS OIIK-1.4
dopma MIPOMEKYTOYHOM VK-1.1,
aTTeCTallMU — DK3aMEH 36 Vet 18 OIIK-1.4
Pazgen 9.
2/ YK-1.1,
9.0 Tunddepenunanbubie 10 10 12 R 28 OTIK-1.4
YPaBHEHHS
Tema 31. 3amaum, npuBoasIue
K T epeHIIaTbHBIM
YpaBHEHHMSIM. OCHOBHBIE 2/
9.1 TIOHATHUS TEOpUHU 2 2 2 4 YK-1.1
o SUMHSS
i depeHIMaTbHBIX YPaBHEHHIT
Juddepenimanbupie ypaBHEHUS
TIepPBOrO MOPSIIKA
Tema 32 [luddepenuuansubie
YpaBHEHHsI BBICHINX IOPSIIKOB.
92 YpaBHeHus, JIOITyCKaoIne 5 5 5 2/ 4 OTK-1.4
noHwxenne mnopsaaka. OOmas 3UMHSS
TeopHs JIMHEHHBIX
¢ hepeHIMaTbHBIX YpaBHEHHI
Tema 33. Jluneiinbie
OIHOPOIHBIE
mhdepeHaIbHbe yPaBHEHUSL
c HOCTOSTHHBIMHU 2/
9.3 koddpdunuentamu.  JluneiHble 2 2 2 4 OIIK-1.4
3UMHSS
HEOJHOPOHBIE

b depeHImanbHble ypaBHEHUS
N-TO MOpAJKA C TOCTOSHHBIMH
kod(dunreHraMu




Tema 34. CrpykTypa oOmero
peweHust.  Merox  Bapuauuu

MPOU3BOIBHBIX MIOCTOSTHHBIX
(meron  Jlarpamxa). Merox
94 HEONpeeIeHHbIX 5 5 5 2/ 4 OTK-1.4
KO3(GHUIMEHTOB  HAaXOXKJCHUS 3UMHSS
YacTHOTO PpEHICHHS JHHEHHBIX
HEOJHOPOJHBIX
nuddepeHIranbHbIX ypaBHEHUI
CO CIeNUaIbHOM NpaBoil 4acTbIO
95 Tema 35. CMCTeMLUI 5 5 5 2/ 6 VE-1.1
Jr(depeHInanbHbIX YPaBHEHUIT 3UMHSIS
VK-1.1,
9.6 Beinonuenue PI'P 4 2 OIK-1.4
97 Brinonnenue KOHTPOJIbHOM 2/ 6 VK-1.1,
) pabotsl 4 3UMHSAS OIIK-1.4
2/ YK-1.1,
10.0 | Pa3gea 10. Teopus psinoB 12 12 14 R 28 OTIK-1.4
Tema 36. OneMeHThI
(HyHKIIHOHATTBHOTO aHanmsa.
10.1 UucnoBele  psibl, OCHOBHBIC 5 9 5 2/ 4 OTIK-1.4
TIOHATHSL. JlocraTouHble SUMHSS
MPH3HAKN CXOAUMOCTU
3HAKOIIOIOXKUTEIBHBIX PSIIOB
Tema 37. 3Hakouepenyromue
psanel.  Ilpm3mak  JleiiGHuma. 2/
10.1 2 2 2 4 OIIK-1.4
AGconmtoTHass M yCIJOBHast 3UMHSIS
CXOAUMOCTh
Tema 38. @OyHKUMOHANBHBIE
MOCIIEZI0BATEIBHOCTH U PSIIBL. 2/
10.2 | Crenennsle psaapl. MHTEpBan u 2 2 2 N 4 YK-1.1
00J1acTh CXOOUMOCTH
CTEIEHHBIX PSJI0B
Tema 39. Psapg Teiinopa u
MakopeHna. Pasnoxenue 2/
10.3 | dbyHKOMA B CTEMEHHBIC PSIIbL. 2 2 2 R 4 YK-1.1
IlpuMeHeHHsT CTETICHHBIX PSNOB
B NPUOJIIDKEHHBIX BEIYHCICHHUSIX
Tema  40. T'apMoHMuecKuii
104 aHamu3. Pansl @ypbe.  Pagpt 5 5 5 2/ 4 VK-1.1
Odypbe U YETHBIX, HEYETHBIX 3UMHSS
yHKIMH
Tema 41. Paznoxenue o
10.5 | memepuommueckux GYHKUHHA B 2 2 2 4 YK-1.1
3UMHSIS
pan Pypse
VK-1.1,
10.6 | Bsmonnenue PI'P 4 2 OTIK-1 4
107 Beinonnenne KOHTPOJIbHOM 2/ 4 VK-1.1,
) pabots! 4 3UMHSS OIIK-1.4
Pazgen 11. OcHoBBI Teopuu
11.0 (l)yHHKlll/lM KOMl‘lJ‘leKCHl:)l“O 6 6 6 Y 16 YK-1.1,
3UMHSSA OIIK-1.4
nepeMeHHOro
Tema 42. DyHKIUN
KOMIUIEKCHOTO  IIEPEMEHHOT0.
IIpenen, HenmpepeIBHOCTE | 2/
11.1 | muddepernupyemocts 2 2 2 4 OIIK-1.4
3UMHSIS
yHKIHH KOMIIJIEKCHOTO
TIEPEMEHHOT 0. VYcnosus
AHAIUTHYHOCTH (HYHKIIUU
Tema 43. HurerpanbHble
110 | Teopembr u ¢dopmynsr  Komm. 5 5 1 2/ 4 OTK-1.4
W3omupoBaHHble 0COOBIE TOYKH 3UMHSIS
1 UX KIaccupukanys
Tema 44. Boruetsl. Beruncnenue
BEIYETOB OTHOCHTEIIHO
113 | MOMIOCOB AsIMUHBIX NOPSIKOB, 5 5 1 2/ 4 VK-1.1
HEYCTPaHHMOH  OCOOEHHOCTH. 3UMHSS
Breluucnenne  umHTErpanoB ¢
MIOMOIIBIO BBIUETOB
VK-1.1,
11.4 | Bemonnenue PI'P 4 2 OTIK-1.4
115 Brinonnenune KOHTPOJIbHOM 2/ 4 VK-1.1,
) pabotsl 4 3UMHSS OIIK-1.4
12.0 Pazngen 12. J1eMeHThBI 6 6 8 2/ 24 YK-1.1,
ONepanHoOHHOI0 HCYHCICHUS SUMHSAS OIIK-14




12.1

Tema 45. IlpeoGpa3oBanue
Jlanmaca, ero cBoiictBa. Kiacc
OpPHUTHHAJIOB. Knace
n300pakeHunit

2/
3UMHSIS

OIIK-1.4

12.2

Tema 46. OcHOBHBIE TEOPEMBI
OIEPAI[MOHHOTO  MCYHCICHUSL.
Croco6bt BOCCTaHOBIICHUS
OPUTHHAJIOB 10 H300PaKCHHUIO

2/
3UMHSIS

OIIK-1.4

12.3

Tema 47. Pemrenne
i depeHIMaIbHBIX YPaBHEHHIT
u cucreMsl audpepeHInanbHbIX
ypaBHEHHIT OIEpAaIOHHBIM
METOZIOM

2/
3UMHSIS

YK-1.1

12.4

Beimonuenue PI'P 4

VK-1.1,
OIIK-1.4

125

Beimonnenue
pabots! 4

KOHTPOJIbHOM

2/
3UMHSISI

VK-1.1,
OIIK-1.4

dopma TIPOMEKYTOUHON
aTTECTAllMH — DK3aMEH

36

2/
3UMHSS

18

VK-1.1,
OIIK-1.4

13.0

Pasnen 13. OCHOBBI
JHCKPETHOH MaTeMaTHKH

2/
JIETHSSI

20

YK-1.1,
OIK-1.4

Tema 48. DJeMeHThI
JIUCKPETHOH MaTeMAaTHKH:
KOMOMHATOpHKA, 9JIEMEHTBI
TEOpHH  MHOXKECTB, anurebpa
JIOTHKH

2/
JIETHSIS

OIIK-1.4

Tema 49.
JIUCKPETHOH
Teopusi rpadoB.

DIeMeHTbI
MaTEMATHKH:

2/
JIETHSIS

VK-1.1

Beimonnenue PIP 5

VK-1.1,
OIIK-1.4

Beimonnenue
pabotsl 5

KOHTpPOJIbHOM

2/
JICTHSIS

YK-1.1,
OIIK-1.4

Pazgen 14. OcHoBBbI Teopum
BeposiTHOCTeH H
MAaTeMATHY€eCKOi CTATHCTHKH

13

13

32

2/
JIeTHSS

56

VK-1.1,
OIK-1.4

14.1

Tema 50. CnyqaiiHble COOBITHS.
Anrebpa COOBITHIA,
kinaccupukanus — CoOBITHH B
TepMHUHAX TEOpHHU
BEpOSATHOCTEH u TEOPUH
MHOXECTB. OnemeHTapHas
TEOpHsi BEPOSATHOCTEH H  ee
MaTeMaTHIECKHe OCHOBBI:
pa3nHYHbIe TIOZIXOJIBI K
ONpEIEICHUIO BEPOSITHOCTH
coObITHs. TeopeMmsl CIOKEHUS U
YMHOXKCHHS BEPOSATHOCTEH.
VYcnoBHble BEPOSTHOCTH.
dopmya MOTHON BEpOSITHOCTH.
Dopmyel baiieca

2/
JIeTHSS

OIIK-1.4

14.2

Tema 51. IlocnenoBaTenbHOCTb
HE3aBHCHMBIX UCHBITaHUM
Bepuymmu. Dopmyna
Bepuymnn. IIpenenbHble
TeopeMbl B cxeme bepHyiumn

2/
JIeTHSS

OIIK-1.4

14.3

Tema 52. CiyyqaiiHble
Benu4MHbL.  DopMBI  3aKOHa
pacmpesieneHus IUCKPETHOH U
HeNpepbIBHON CITy4aitHbIX
Benu4rH. OCHOBHBIE YHCIIOBBIE
XapaKTePHCTUKH CITyqaifHbIX
Benu4uH. Kiaccuueckue 3akoHsl
JIICKPETHBIX M  HENpPEPBHIBHBIX
CITy4aifHBIX BEJIMIHH.
HopmansHoe — pacrmpejeneHue.
3akoH GompIInx YHCeIL.
IlenTpansHas npeeNbHas
Teopema. JIBymepHbIE
CITy4aiiHble BETUYHHbI

2/
JICTHSS

VK-1.1




Tema 53. DJeMeHThI
MaTEMaTHYCCKOW  CTATHUCTHKH.
CratucTuieckue METOIbI
00pabOTKH YKCIIEPHMEHTAIBHBIX
144 | PAHHBIX. Toueunbie " 4 2/ ] VK-1.1
HMHTEpBaJIbHbIC OLIEHKH JICTHSS
MapamMeTpoB PAaCIpeeICHHs 110
BbIOOpKeE. CraTuctuueckas
MPOBEPKA TUIOTE3. JIEMEHTHI
TEOPUH KOPPEISIUU
VYK-1.1,
14.5 | Bemonnenue PI'P 5 4 OIK-1.4
146 Beinonuenne KOHTPOJIBbHON 2/ 2% YK-1.1,
) paboTs! 5 JICTHSIS OIIK-1.4
dopma MIPOMEXYTOYHOM 4 2/ 13 YK-1.1,
aTTEeCTAllMU — 3a4ET JICTHSIS OIIK-1.4

* KO}I HHAUKATOpa JOCTHKCHUSA KOMIIETCHI WU IPOCTABJIACTCA WU JJId BCETO pa3aciia Win IJist Ka)KﬂOﬁ TEMbI UJIN JJIs

KaXI0T0 BHJIa paOOTHI.

S ®OHJ OHEHOYHbIX CPEACTB JJIA ITPOBEJAEHUA

TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEXYTOYHOM

ATTECTAIIMNA OBYYAIOIIIUXCA 11O JUCIUIIVIMHE

@DOHJ OLIEHOYHBIX CPECTB /ISl IPOBEACHUS TEKYIETO KOHTPOJIS YCIEBAEMOCTH U NTPOMEKYTOUHOH aTTeCTalluu
0 TMCLUILIMHE 0(OopMIIeH B BUe NpriokeHust Ne 1 x paboueii mporpaMmme JUCHUILINHBL H pa3MeIleH B 3JIeKTPOHHON
nHpOpMaIMOHHO-00pa3oBarenbHol cpene MHcTuTyTa, JOCTYHON 00y4aroiemMycsi yepes ero JIMUHbI KaOUHeT

JUCHUILINHBI

6 YHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1 YueOHas auTeparypa

6.1.1 OcHoBHasl TUTEpATYpPa

Koim-Bo 3k3.
Bbubmmorpaduyeckoe onucanne 6H6nHB0TeKe y
OHJIANH
WnbuH, B. A. OcHOBBI MaTeMaTHYECKOTO aHamu3a: ydeOHuK: B 2 yacTsax / B. A. Wbun, 3. T.
[o3usk. — 7-¢ m3n., ctep. — MockBa: @uzmatiut, 2009. — Yacts 1. — 647 c. — (Kypc BeIcICH
6.1.1.1 MaTeMaTUKU U MaTeMaTH4ecKkoi (u3mku; BeITyck 1). — Pexxum noctyna: 1mo nozmucke. — OHJIAMH
URL: https://biblioclub.ru/index.php?page=book&id=76686
(mata oOpamenus: 18.05.2023)
Wneun, B. A. OCHOBBI MaTeMaTHYECKOTO aHau3a: yueOHuK: B 2 gactsax / B. A. Wneun, O. T
[Mo3usk. — 5-e m3a. — Mocksa: @usmatiut, 2009. — Yacts 2. — 464 c. — (Kypc BeIcIIeh
6.1.1.2 MaTEeMAaTHUKH ¥ MAaTEeMaTHIECKOW (PU3UKHU; BBITYCK 2). — PexuM qoCTyma: mo moIImicKe. — OHJIAMH
URL.: https://biblioclub.ru/index.php ?page=book&id=83225
(mata obpamenms: 18.05.2023)
6.1.13 JduddepennnansHoe 1 HHTErpabHOE NCIUCICHHE IS BTY30B. T. 1. YaebHoe mocobne amst 93
T BTy30B./ [Tuckynos H. C. — M.: ®usmariut, 2006. — 432 c.
6.1.14 JduddepernnansHoe U HHTErpabHOE NCYUCIICHHE IS BTY30B. T. 2. YdeOHoe mocodne st 296
T BTy30B./ [Tuckynos H. C. —M.: ®usmariur, 1985. — 560 c.
Kyznenos, JI. A. COopHUK 3a7aHMiA 11O BBICIIEH MaTeMaThke. TumoBbie pacuetst / JI. A.
KysnenoB. — 15-e m3x., crep. — Cankr-IlerepOypr: Jlans, 2023. — 240 ¢. — ISBN 978-5-
6.1.1.5 507-45701-4. — TexcT : 2MeKTpOHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTeYHAsT CHCTEMA. — OHJIalH
URL: https://e.lanbook.com/book/279845. — Pexxum noctymna: i1t aBTOpPH3. MONb30BaTeNeit
(mata obpamenus: 18.05.2023)
61.16 Teopust BeposiTHOCTEH M MaTeMaTHyecKasi CTaTUCTHKa: yue0. mocobue./I'mypman B. E. — 49
M..: U KOpaiit. 2010. — 479 c.
6.1.17 PyKoOBOJICTBO K PEIICHHIO 33/1a9 TI0 TEOPHHU BEPOSTHOCTEH M MaTEMaTHIECKON CTaTHCTHKE. 44
T J/Tmypman B. E. — M..: U] FOpaiir. 2010. — 404 c.
Munopckwuii B. I1. CoopHuK 3a/1au 110 BhICIIeH MaTeMaTuke: Yued. mocodue [uisi BTy30B.
M.: M3patenscTBo OU3HMKO — MaTeMaTHUeCKOH uTepaTypsl, 2006. 336 c.
6.1.1.8 — Pexxum jtocTyma: i aBTOpHU3. MOJIb30BaTEIICH | OHJIANH

URL: http://zabizht.ru/cgi-bin/viewer.pl?book id=6998
(mata oOpamenus: 18.05.2023)

6.1.2 /lonoJiHUTe/IbHASA JIUTEpPATYypa




Bubmorpaduueckoe onucanne

Kon-Bo 3k3.
B
oubnrorexe/
OHJIAWH

6.1.2.1

I'eBopksn, I1. C. Beicuias maremaruka. JInneiinas anredpa 1 aHaIMTHYECKask T€OMETPHSL:
yuebHoe nmocooue / I1. C. T'eBopksin. — MockBa: @usmataut, 2011. — 207 ¢. — Pexxum
noctymna: o moxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=82792. —
ISBN 978-5-9221-0860-7. — TekcT: 31€KTPOHHBIH.

(mata obpamenms: 18.05.2023)

OHJIaWH

6.1.2.2

I'eBopksiH, O. A. Maremaruka. MaTeMaTH4ecKii aHAIN3: yIeOHO-METOIMYECKNI KOMITIIEKC
/3. A. T'eBopksin, A. H.ManaxoB. — Mocksa: EBpa3uiickuii OTKpbITBIH HHCTUTYT, 2010. —
343 c. — Pexxum foctyna: 1mo moArmcKe. —

URL: https://biblioclub.ru/index.php?page=book&id=93168
— ISBN 978-5-374-00369-7. — TekcT: 31eKTPOHHBIH.

(mata oOpamenus: 18.05.2023)

OHJIaMH

6.1.2.3

3anopoxer I'.J1. PykoBoACTBO K peLIEHUIO 3aja4 10 MaTeMaTUYECKOMY aHAIHU3Yy. —
CII6: Jlanb, 2010.— 464c.
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6.1.3 YyeOHO-MeTOAUYeCKHE Pa3padOTKH (B T. Y. /I CAMOCTOSATEJbHOI padoThl 00y4aroumxcsi)

bubnuorpaduueckoe onucanme

Koi-Bo k3.
B
oubanoTexe/
OHJIaMH

6.1.3.1

I'mazueB B. A. Matematuka: METO/. YKa3aHUS 110 BHIMOJHEHUIO IPAKTUICCKUX PadOT JIIs
CTYZICHTOB OYHOU U 3a04HOI Gopm 00yueHus crerpanbHocTd 23.05.03 «IloaBmkHOM coCTaB
xKene3HsIx mopor» / B. A. T'mazues. Unra: 3a0MKT, 2021. — 41 c.

— PexwuM nocTyma: 11 aBTOpH3. MOJIb30BaTeie
https://zabizht.ru/cgi-bin/viewer.pl?book id=31507.pdf
(mata o6pamenus: 18.05.2023)

OHJIANH/
DUOC

6.1.3.2

I'masuer B.A. Marematuka. METOJI. YKa3aHHS MO BBITIOJIHEHUIO CAMOCTOSITEIBHOM paboThI
JUTSA CTYACHTOB OYHOW M 3209HOH popm oOyuenus cruenuansHocTei 23.05.03 «[loxBrmxHOI
COCTaB XKEJIE3HBIX JOPOr» It O4HO 1 3a04HOM popm o0yueHust/B.A. I'ma3nes. — Yura:
3a6MKT, 2021. - 30 c.

— PexwM nocTyma: s aBTopu3. MoJb3oBaTenei
http://zabizht.ru/cgi-bin/viewer.pl?book id=31508.pdf
(mata obpamenms: 18.05.2023)

OHJIANH/

BNOC

6.1.3.3

Ilemxos, H.B. MatemaTnka. Y4eOHO-METOAMIECKOE ITOCOOHE MO BBHIIOJIHEHUIO
KOHTPOJILHBIX paloT JUIsl CTyIeHTOB TeXHHYecKuX crennansHocrelt / H.B. Tlemkos, JI.B.
Bacsk, T.O. Hocansckas. — Uura: 3a0MKT, 2021. — 48 c.
[DnexTponHBIii pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31509.pdf
(mata o6pamenus: 18.05.2023)

OHJIaMH/
DUOC

6.1.3.4

I'masueB B. A. Maremaruka. DJIeMEeHTbI IMHEHHOW BEKTOPHOH anreOpbl. AHATMTHYECKAs
TeOMETpHS : y4e0.-MeTOo/I. TOCOOHE TI0 BHINOJIHEHUIO PaCYETHO-TpaduecKuX padboT st
CTYAEHTOB 04HOU hopMmbI 00ydeHus criermansHocTH 23.05.03 «[loaBmKHON coCTaB
xene3HbIx mopor» / B. A. I'masnes. Uura : 3a0MKT, 2021. 159 c.

— PexxuM focrtyna: i aBTOpU3. 0JIb30BaTENEeH:
URL:http://zabizht.ru/cgi-bin/viewer.pl?book id=28345.pdf
(mara obpamenus: 18.05.2023)

OHJIaNH/
DUOC

6.1.3.5

I'mazneB B. A. Marematuka. Hauana MareMaTH4eckoro aHaimsa : yaed.-MeTo.
mocoOune st CTyASHTOB O9HOU (hopMBI 00ydeHus criermansHocTH 23.05.03 «[loaBmxHOM
cocCTaB JKeJe3HbIxX gopor» / B. A. I'masunes. Uura : 3a0MKT, 2021. 107 ¢
— PexxuM focrtyna: i aBTOpU3. MOJIb30BaTENCH:
URL:https://zabizht.ru/cgi-bin/viewer.pl?book id=27930.pdf
(mara obpamenus: 18.05.2023)

OHJIANH/

BNOC

6.1.3.6

I'nmasuer B.A. Maremaruka. JluddepenimansHoe HCUUCACHUE (BYHKIUU OJHON
IIepeMeHHOI1: y4e0.-MeTo/1. mocoOue ISl CTYICHTOB OYHOH (OpMBI 00ydeHNUS
cnenuanbrocTh 23.05.03 «IloaBmkHOM cocTaB Kenne3HbIX mopor» / B.A. I'masues. — Uura:
3a61XKT, 2019. Ilec.

— Pexxum noctyna: 1yist aBTOpH3. MOJIb30BaTENeit:
URL:https://zabizht.ru/cgi-bin/viewer.pl?book id=28344.pdf
(mata ob6pamenus: 18.05.2023)

OHJIaMH/
DUOC




6.1.3.7

I'masueB B.A. Matematuka. Heonpenen€éHublii mHTErpai : yaeOHO-METOUYECKOE
mocoOwre TI0 BBHIMIOJHEHUIO PacYETHO-TpapUUSCKUX PadOT TS CTYACHTOB
OYHOM U 32049HO# popM 00yueHus creruansHocTH 23.05.03 «[loaBmxHON
cocTaB JKeJe3HbIX gopor» / B. A. I'ma3ués. - Unra : 3a0MXKT, 2023.-59c¢.

— PexxuM foctymna: i aBTOpU3. NOJb30BaTeNeH:
URL:http://zabizht.ru/cgi-bin/viewer.pl?book id=31396.pdf
(mata oOpamenus: 18.05.2023)

OHJIaiiH/
DUOC

6.2 Pecypchbl HHGOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH «HTepHeT»

6.2.1

ACY bubimmoreka 3a0MKT http://zabizht.ru

6.2.2

OBC "VuuBepcureTckas oubnmmuoteka Online" http://biblioclub.ru/

6.2.3

OBbC U3nparensctBo «Jlansy https://e.Janbook.com/

6.3 IIporpammHoe o0ecnieueHre 1 HHPOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBbI

6.3.1 Ba3oBoe nporpamMMHoe ofecniedeHue

6.3.1.1

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

6.3.1.2

Microsoft Office 2007 Standard, mumensus Ne 45777622, rocymapctBeHHBIH KOHTpakT oT 10.08.2009 r.
Ne64/17-OA-09; Microsoft Office 2007 Standard, munensus Ne 44718393, rocynapcTBeHHBII KOHTPAKT OT
18.10.2008 1. Ne 92/32A-08

6.3.1.3

Sunexc. bpaysep. [Ipukinagnoe mporpaMMmHoe obdecrieueHue oomero HazHaueHus, O(QUCHBIC TPUIOKECHUS,
JUIIEH3Hs — CBOOOTHO pacmpocTpaHseMoe mporpaMMHoe obecriederue mo surer3nd BSD License

6.3.1.4

ACY «bubnmoreka», CBHICTENBCTBO O TOCYIApCTBCHHOW pETHCTpaliy mporpamMMmbl mmst DOBM  Ne
2009611107, 3apeructpuponano B Peectpe nporpamm s 9BM 19.02.2009

6.3.1.5

Bl ACY «bubnuoTeka», CBHUICTEIBCTBO O TOCYIAPCTBCHHON pErucTpanud mporpammel st OBM
Ne 2009620102, 3apeructpuposano B Peectpe nmporpamm st 3BM 27.02.2009

6.3.2 CrieniuajiM3upoBaHHOE IPOrPaAMMHOE 00ecreyeHue

6.3.2.1

| He npenycmoTtpeno

6.3.3 UndopManMoHHbIE CIPABOYHBIE CHCTEMBI

6.3.3.1

| WudopmarmioHHO-cripaBo4Has cucrtemMa «l apanT

6.4 IlpaBoBbIe H HOPMATHBHBIE JOKYMEHTBI

6.4.1

| He npexgycMoTtpensr

7 OHUCAHHUE MATEPHAJIBHO-TEXHUYECKOM BA3BI,
HEOBXOJIMMOMU JJIA OCYINECTBJIEHUA YYEBHOI'O ITPOLECCA
1O JMCIUIIJIMHE

Yuebnprii u maboparopueiii kopryca 3a0MKT Hpl VIIC maxomsarcs mo aapecy: 672040, 3abaiikanbckuid
Kpaii, ropos Yura, ynuiia MaructpanbHas, oM 11

VYuebnas aymuropus 305 A mnpoBeleHHS JIEKIMOHHBIX M IPAKTUYECKUX 3aHATHM, TPYNMNOBBIX U
WHAWBHUIYATbHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS M MPOMEKYTOYHOH aTTeCTallld, yKOMIUIEKTOBAHHAS
CICIMATM3UPOBAHHON MeOCIbI0 M TEXHHMYCCKHUMH CpeICTBaMH O0OyueHHs (HOYTOYK (IIEpEeHOCHOI),
MYJIBTHMEIUANIPOEKTOP (TIEPEHOCHO), 3KpaH (MEePEeHOCHOH)), CIyKAIIUMHU IS HpeACTaBICHUS ydeOHOM
nHpopManmu OosbIIoN ayauTopuu. [l TpoBeNeHUsS 3aHATHH JIGKIMOHHOTO THIIA HMMEIOTCS y4eOHO-
HarJsiHbIe 1ocoOusl (TMpPe3eHTAlMK, IUIaKaThl, TaOJIMIbl), 00ECICYHBAIOIINE TEMATHYECKUE HILTIOCTPALIUH
COJICPKAHUS AUCIUTLTIHEI

Yuebnass ayauropus 3.33 s TpOBEACHUS JICKIMOHHBIX M TPAKTHYCCKUX 3aHATHH, TPYIIOBBIX U
WH/IUBUYAIbHBIX KOHCYJIBTAIIMHA, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOU aTTECTAIlMH, YKOMIUICKTOBAHHAS
CIELUATM3UPOBAHHON MeOeNbI0 W TEXHUYECKUMH CpeAcTBaMu OOydeHHs (MYJIbTHMEIUANPOEKTOP
(TmepeHOCHOI), 3kpaH (IEPEHOCHOMN), HOYTOYK (IIEPCHOCHOI)), CIYKAIIMMH IJIsl MPEICTABICHHS y4eOHOM
uHpopMarmu Oosbiol ayauTopun. [l TpoBeAeHHs 3aHATHH JIEKIIMOHHOTO THIA HMEIOTCS y4eOHO-
HarJsAHbIE TTOcOoOus (IPe3eHTAlWK, TUTAKATHI, TAONIHUIIBI), 00CCIICYHBAIONINEC TEMATHUYCCKUEC WILTIOCTPAIHU
COJICPKAHHUS IUCIUTUTHHBI

VYuebnass aymutopus 416 nansd TpoBeNeHHUS JIGKIMOHHBIX M TIPAKTHYECKUX 3aHATHH, TPYNIOBBIX H
WHIMBUIyAIbHBIX KOHCYIBTAIMM, TEKYIEr0 KOHTPOJS M MPOMEXYTOUHOU ATTECTAMH, YKOMILICKTOBAHHAS
CTelaIN3UPOBAaHHONW Me0elIbl0 M TEXHWYECKUMH CpelNcTBaMHu OOydeHHs (MHTEpakTHBHas JOCKa,
TIePCOHATBHBIN KOMIIBIOTEP), CIIYXKAIUMH IJIs IPEACTaBICHUS yaeOHO# nHpopManuy OOJBIION ayJUTOPHU.
Jns mpoBepeHHs 3aHATHH JIEKIIMOHHOTO THIIA HMEIOTCS Y4eOHO-HArjsiIHble MMOocoOus (Ipe3eHTaluHy,
TUIAKaThl, TAOJHUIIbI), 00ECTICUHNBAIOIME TEMATUYECKUE WILTIOCTPAIIMHU COJIePKAHMSI AUCIIMIUINHBI

VYuebnass aymuropus 212 pams mpoBeneHUs TabOPaTOPHBIX pabOT, TPYNIOBBIX W WHIMBUIYAIBHBIX
KOHCYIBTAllMM,  TEKyINIero  KOHTPOJII W NPOMEXKYTOYHOM  aTTecTalMM,  YKOMIUIEKTOBaHHAas
CHENHaTU3UPOBAHHON MeOENbI0 U TEXHHUYECKUMHU CPEACTBAMH OOYy4eHHs (KOMIIBIOTEPHI C TMOAKIIOUCHHEM K
cetn UHTepHeT, oOecreunBaroIue IOCTYIl B IIEKTPOHHYIO HH(M)OPMAIMOHHO-00Pa30BaTeIbHYIO Cpemy
3a0MKT HpIl'YIIC)




ITomerneHnss AjIsI CaMOCTOSTEIIBHONW pabOThl 0OYJAOIIUXCS OCHAIICHBI CICHHAIM3UPOBAHHON MEOEIbI0 U
KOMITHIOTEPHOW TEXHHUKOH, TOAKIIOUCHHON K HMH(pOPMAIMOHHO-TEICKOMMYHUKAIMOHHON cetn MHTEpHET C
BBIXOJIOM B JJICKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBaTenbHyto cpeny 3a0MKT Upl YIIC.

[TomemeHns A1 caMOCTOSITEIBHOM pabOTHI 00YJATOIIIIXCS:

- YUTAJIbHBIN 3aJ1;

-1.10; 2.17

[omemenne 3.25 1ns XpaHeHHs W NPOQHIAKTHYECKOTO OOCIYKHMBaHUS Yy4eOHOTO 00OpYyIOBaHUS.
7 OCHAILEHHOCTb: KOMITBIOTEpPBI, PYYHOHW CIIECApHBIH HMHCTPYMEHT, JJIEKTPOTEXHHUUYECKHH HWHCTPYMEHT,
MIPUHAIISKHOCTH ISl TalKK, Me0elh, yaeOHO-HAISTHBIE TTI0COOus

8 METOJMUYECKHUE YKA3AHMSA JUISI OBYUYAIOLUXCS [TO OCBOEHUIO
JUCHUTIIMHBI

Bun yue6HOM

eSTOIBHOCTH Opraamzanus y9eOHOH AeSATeTFHOCTH 00y4Jaromerocs

Ha nexmmsix oOydarommecss IOJy4arOT camble HEOOXOIMMBIC [aHHBIC, BO MHOTOM
JIOTIOJIHSAIOIINE U KOPPEKTUPYIOLIME YYeOHMKH. YMEHHE COCPENOTOYCHHO CIYIIATh JIEKIHH,
AKTHUBHO, TBOPYECKH BOCIIPUHUMATD M3JIaraeMble CBEICHUS SBISIETCS] HEIPEMEHHBIM YCIIOBUEM HX
rJIyOOKOTO U ITPOYHOTO YCBOCHUS, & TAK)KE PA3BUTUSI YMCTBEHHBIX CIIOCOOHOCTEHH.

Jlexmmst (ot matuHCKOTO «lection» — YTeHHE) — B ayANTOPHBIX YUeOHBIX 3aHATHH. JIeKms:
3aKJIaJbIBACT OCHOBBI HAYYHBIX 3HAaHUM B CHCTEMAaTU3UPOBAHHOM, IIOCIENOBaTEIbHOM,
00001IeHHON (hOpMe; pPaCKpPBIBAET COCTOSIHUE W MEPCIEKTHBBI PAa3BUTHS COOTBETCTBYIOLICH
o0yacTi HayKd M TEXHHMKH; KOHIEHTPUPYeT BHUMaHHe OOYydaloInXcsi Ha HauOoJiee CIIOXKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET MO3HABATEIbHYIO aKTUBHOCTh O0YJarOIUXCS.

Bo BpeMs IEKIMOHHBIX 3aHATHH OOYUYAIOMIMKCS MOJDKCH YMETh CKOHIICHTPHPOBATH
BHUMaHHE Ha W3y4aeMbIX MpoOJeMax M BKIIOYHUTH B pabOTy BCe BUJBI MaMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JABUTaTeIbHYI0. 11 3TOTO BeCch MaTepHa, MU3laraeMblidi IpernoaaBaTeiIeM,
oOyyaromemMycsi HE0OXOJUMO KOHCIIEKTHPOBaTb. B KOHCIIEKT PEKOMEHIYEeTCS BBIIHCHIBATH
ompeneneHus, (GOpMyaHpoBKM M T.. Ha momsax KoHCIEKTa CcIeayeT IOMedaTh BOIIPOCHL,
BBIJICJICHHBIE 00YYarOMMMes TSI KOHCYIbTAIMHN ¢ TIperioiaBareneM. [1oge3Ho cocTaBUTh KpaTKUH
CIIPABOYHUK, COJEPIKAIIMNA OTpeeeHUs] BOKHEHITUX MOHITHN TUCIMIUTAHBL. K KaX oW JeKIuu
cleyeT pa3o0paTb Marepuan Tpenslaylied Jeknuw. I3ydas maTtepwan 1o Y4eOHUKY WIIH
KOHCIIEKTY JICKLHUH, CJIeJyeT MePeX0nuTh K CIEAYIOLUIEMY BOIPOCY TOJIBKO B TOM Cllydae, Korja
XOPOIIO YCBOGH Mpenslaymuid Bompoc. [Ipu 3ToM HeoOXoamMo BOCIIPOM3BOANTE Ha Oymare Bce
paccyxIeHus1, Kak UMeIolIrecs B ydeOHUKE MM KOHCHEKTe. Psii BOIpPOCOB MUCHUIIIMHBI MOXKET
ObITh BBIHECEH Ha CaMOCTOSTENIbHOE H3ydeHHe. Takoe 3ajaHue TpeOyeT ONepaTuBHOTO
BBINOJTHEHUSI. B KOHCIIEKTE JIEKIIUI HE0OXOMMO OCTaBUTh MECTO JUISi OCBEIICHHS YHOMSHYTBIX
BOINpPocoB. O003HAYUTH BOIIPOCHI, TEPMHHBI, MaTepHall, KOTOPBIil BBI3BIBACT TPYAHOCTH, IOMETUTh
W TIOTIBITAThCS HAWTH OTBET B PEKOMEHAyeMO#l jmuTepatype. Eciam camMoCTOsATeNbHO HE ymaeTrcs
pa3o0pathbcsi B MaTepuaie, To Heo0X0auMo ¢chopMyTHpPOBaTh BOMIPOC ¥ 33aTh MIPEIOaBaTEII0 Ha
KOHCYJBTAIINH, Ha PAKTHYECKOM 3aHITHN

Jlexuus

[IpakTdeckoe 3aHATHE — BUJ ayTUTOPHBIX yICOHBIX 3aHATHH, LENeHampaBieHHas Gopma
OpraHM3aliy y4eOHOTO Ipoliecca, MPU peai3alii KOTOpoi oOydaromuecs Mo 3aaHuio U MO
PYKOBOJICTBOM IIpEMOaBaTeNs BBIONHSIOT TNpaKTH4YecKue 3afaHus. llpakTudeckue 3amaHUs
HamlpaBJICHBI Ha YrIIyOJeHHE HAayJYHO-TCOPCTUYCCKUX 3HAHWUN W OBIAJCHUC ONpPEACICHHBIMH
METOAaMH pa6OTI)I, B IPONECCE KOTOPBIX BBIpa6aTI)IBaIOTCSI YMEHHA U HABbIKU BBIITOJIHEHUA TEX
WM WHBIX Y4eOHBIX ACUCTBHA B OaHHOW cdepe Hayku. [IpakTmueckue 3aHATHS pPa3BUBAIOT
HayYyHOE MBIIUICHHE M pPedb, MO3BOJISIIOT MPOBEPUTH 3HAHUS OOYYalOIIMXCS, BBICTYMAIOT Kak
CpeZcTBa ONEepaTHBHON OOpaTHOM CBS3W; LETh MPAKTUIECKUX 3aHATHH — YIIIYOISTh, PACIIHPSTH,
JICTAIM3UPOBATh 3HAHUS, IOJyYC€HHbIE Ha JIEKIMH, B 0000mEeHHOH (opMe M COAEHCTBOBATH
BBIPAOOTKE HaBBIKOB MPO()ECCHOHATLHOU AeSITEIBHOCTH.

Ha npakTudeckux 3aHATUSX NOAPOOHO PaccMaTpUBAIOTCSI OCHOBHBIE BOIIPOCH! TUCLUIIIMHBI,
pa30OuparoTcsi OCHOBHBIE THITBI 3af4ady. K KaXJOMy NpakTHYeCKOMY 3aHSTHIO CJEIyeT 3apaHee
CaMOCTOSITEIFHO BBITIOJMHHUTH JOMAIllHEe 3aJlaHue ¥ BBIYUUTH JICKIIMOHHBIM MaTepuan K
cienyronied Teme. CrucreMaTHueckoe BBIMOJIHEHHE NOMAITHHUX 33/IaHUi 00sI3aTeNIbHO U SIBIISIETCS
BAKHBIM (PaKTOPOM, CIOCOOCTBYIOIIAM YCIICITHOMY YCBOCHUIO TUCITUIUTHHEL.

Ocoboe BHUMaHHeE ciieyeT o0palaTh Ha OrpezieiieHie OCHOBHBIX IIOHATHH AUCIUIUINHEL.
OO0yyarommiicst T0JDKEH MOApOOHO pa3dupaTh MPUMEPHI, KOTOPbIE TOSICHSIOT MTOHSTHSI

IIpaxkTuueckoe
3aHATHC

OOydeHue 10 MAWUCIUIUIMHE TIPEIyCMaTPUBACT aKTUBHYIO CaMOCTOSTEIBHYIO paboTy
CamocrostenbHas | oOydaromerocs. B pasnene 4 pabodeli mporpamMmbl, KOTOpbIH HasbiBaeTcs «CTpyKTypa H

paboTta COJIep)KaHHWe JUCHHMIUIMHBI»Y, BCE 4Yachl CAMOCTOSITENILHOW pabOThl pachucaHbl 10 TeMaM M
BompocaM. OOyuaromuiics n3ydaeT y4eOHBIH MaTepHaJl W eciH, HEeCcMOTps Ha H3YyYCHHBIH




Mate€puall, 3aJaHusd BBIIIOJHUTL HE YIAaC€TCA, TO B 00s13aTeIbHOM TIopAaKE HCO6XO}II/IMO IIOCCTHUTH
KOHCYJIBTALMIO TIPEIIOAaBaTeNs, BEAYIIEro IPAaKTHUECKNE 3aHATHS U/UIH KOHCYIIBTAIIHIO JIEKTOPA.

CamocrosiTenbHas pabdoTa O0OYydYalOIIErocst SIBJISETCS OCHOBHBIM CPEACTBOM OBJIAICHHS
y4eOHBIM MaTEepHAIOM BO BpeMs, CBOOOJZHOE OT O0Os3aTeNbHBIX Y4YEOHBIX 3aHATHIL.
CamocrostenbHas pabora oOydaromierocst HajJ YCBOEGHHEM y4eOHOro Marepuayia MOMXKET
BBITIOJTHATECS B OMOJIMOTEKE, ayAUTOPHUSIX IS CAMOCTOSTENBHOM paboThl, a TAKKe B JOMAIIHUX
yCIIOBUSX. Y4eOHBIH MaTepHuas yd4eOHO! AMCHUIUIMHEL, TPEAYCMOTPEHHbIH ydeOHBIM IJIaHOM JUIS
YCBOGHHMS 00YJaIOIMMCS B IIPOLIECCE CAaMOCTOSTENbHON pabOoThI, BRIHOCHTCS Ha IIPOMEKYTOUHYIO
aTTECTAMIO HApAy ¢ y4eOHBIM MaTepualoM, KOTOPBHIH paspabaThiBalics IPH POBEACHUH
y4eOHBIX 3aHSATHH.

ComepxaHue  CaMOCTOSTENbHON  paboTel  OOydaromierocss —ompenersercss  ydeOHOU
nporpaMMoﬁ JUCHUIIIIMHBI, MCETOJUYECKUMHU MaTepuajiaMu, 3aJJaHudIMU U yKa3aHUSIMU
IIperroaBaTels.

CamocTosiTenbHas padoTa 00ydJaronuxcs OCYLIECTBIIETCS B ayJJUTOPHOI U BHEAyIUTOPHON
¢dopmax

Komrieke yueOHO-METOMUYECKUX MAaTepHajoB [0 BCEM BHJAM Y4eOHOW AESTEIBHOCTH, MPEIyCMOTPEHHBIM
pabouell mporpaMMOl IUCHMIUIMHBI, pa3MeElleH B 3JICKTPOHHOH HMHQpOpMannoHHO-o0pa3oBaTenbHOi cpene 3a0VKT
UpIl'VIIC, noctynHO#i oOy4aronieMycs uepe3 ero JIMUHbINH KaOUHET




IIpunaoxenune Ne 1 k padoueii nporpamme

®OH/J OHEHOYHBIX CPEACTB

JJIS1 IPOBe/ICHNS] TEKYHIEro KOHTPOJIsl YCIIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTaAllMU



1 O0mue moJ10:KeHUA

@oH/ OLEHOYHBIX CPEJACTB SBISETCS COCTABHOW YacThl0 HOPMAaTUBHO-METOIMYECKOTO
o0ecrieueHHs: CUCTEMBI OLIEHKH KaueCTBAa OCBOCHUS 00Y4aroIMMHC 00pa30BaTEIbHON IPOTrpaMMBl.

@oH/BI OLEHOYHBIX CPEJACTB TMpeIHA3HAUEHBl [UIS HCIIOJIB30BAHHUS OOYJaIONMHUCS,
MpenojaBaTeNiiMU, aJMUHUCTpanuel MHcTuTyTa, a TakkKe CTOPOHHHUMH 00pa3oBaTelbHBIMU
OpTraHu3alUsIMH Il OLIEHUBAHHUSA KadecTBAa OCBOCHHUS OOpa3oBaTENbHON MPOTPaMMBI M YPOBHS
c(hOpPMUPOBAHHOCTH KOMIIETEHIIUHN Y 00 yJaroImuXxcsl.

B cooTBeTcTBUY ¢ TpeOOBAaHUSAMHE IEHCTBYIOIIETO 3aKOHOIATENILCTBA B chepe 00pa3oBaHMA,
OLIEHOYHBIE cpecTBa nmpeacTapisitoTes B Buae @OC 11 mpoBeeHHs TPOMEXKYTOUHOM aTTecTaluu
oOyuatomuxcs o aucuuruinae. C yderom neiictByromero B Mucturyre Ilonoxenust o gopmax,
NEPUOUYHOCTH U TOPAJKE TEKYIIETO KOHTPOJS YCIEBAEMOCTH M HMPOMEKYTOUHOW aTTeCTalluu
oOyuaromuxcs (BbIcIIee oOpa3oBaHuMe — OakanaBpuaT, CIELMAIUTET, Marucrparypa), B COCTaB
@®OC nans npoBeaeHHs] MPOMEKYTOUYHONW aTTECTallMU MO JAMCLUUIUIMHE BKIIIOYAIOTCS OLIEHOYHBIC
CpeIcTBa AJIsl MPOBEIEHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OOYUJaIOIIHXCSI.

3agagamu POC gBIsIOTCA:

— OLIEHKA TOCTHKEHUI 00y4aroIuxcs B Mpolecce U3y4eHUs TUCUUTUIHHBI;

— ofecrieyeHHE  COOTBETCTBUSI ~ PE3YJIbTaTOB  OOyueHHMs  3ajadaMm  Oyn;ymien
npodeccHOHAIbHON JEsITeNbHOCTH Yepe3 COBEPIICHCTBOBAHME TPAJUIMOHHBIX M BHEApPEHUE
MHHOBAIIMOHHBIX METOJIOB 00yYeHHs B 00pa30BaTeIbHbINA MPOIIeCe;

— CaMOIIOATOTOBKA U CAMOKOHTPOJIb 00yYaIoIuXcs B Ipoliecce 00yueHusl.

@oH/ OIICHOYHBIX CPeACTB C(HOPMUPOBAH HA OCHOBE KIIFOUEBHIX MPHUHIUIIOB OICHUBAHUS:
BaJIUTHOCTh, HAJIE)KHOCTh, 00 BEKTUBHOCTD, () (PEKTUBHOCTS.

Jlns OLleHKH YpOBHA C(HOPMHUPOBAHHOCTH KOMIIETEHLIMH HCIONB3YETCS TPEXypOBHEBas
cucTema:

— MUHUMAJbHBIA YpOBEHb OCBOCHHS, OOS3aTENbHBIA JJIs1 BceX OOyJaroImuxcs IO
3aBepuieHnto ocBoeHus: OIIOIL; maer oOumiee mpencraBieHHE O BHIE JIEATEIBHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSX (PYHKIIMOHHPOBAHUS 00BEKTOB MPO(ECCHOHATBLHOW JESATEIBHOCTH, METOJI0B U
AJITOPUTMOB PELICHUS MPAKTUUECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHUS, TPEBBIIICHHE MHHUMAJIBHBIX  XapaKTEPHCTUK

c(OpPMHUPOBAHHOCTH  KOMIIETEHIIMH; TMO3BOJIAET pellaTh THUIOBbIE 3a7ayd, MPUHUMATh
npodeccCHOHANBbHBIE W YIPABICHUYECKHE PELICHHS IO M3BECTHBIM alrOpUTMaM, NIpaBWIaM H
METOJIUKAM;
— BBICOKMI ypOBEHb OCBOEHHS, MAaKCHMaJbHO BO3MOJKHAs BBIPAKEHHOCTh XapaKTEPUCTHK
KOMIIETEHIIH; Mpe/noiaraeT rOTOBHOCTh PeliaTh MPAaKTUYECKUE 3a/1a4H MOBBIIIEHHOW CIIOKHOCTH,
HETHUIIOBBIE 3aJ]a4d, MPUHUMATh NPOPECCHOHANBHBIE W YNPABICHYECKHE PEIICHHS B YCIOBHIX
HEMOJIHOM  OMpEIENICHHOCTH, TPU HEIOCTATOYHOM JIOKYMEHTaJbHOM, HOPMAaTUBHOM U
METOJINYECKOM 00ECTICUCHUH.



HporpaMMa KOHTPOJIBbHO-0ICHOYHBIX Mep01'lpl/lSITl/lﬁ

2 IlepeyeHb KOMNETEHIUI ¢ YKa3aHHEM 3TanoB uX (GOPpMHUPOBAHMSI.
Ioka3aTe/ i OLeHMBAHUSA KOMIICTCHUMH, KPUTEPUH OLEHKU

JucuuruinHa «MaremaTika» y4acTByeT B (POPMUPOBAHUN KOMITETCHIIMN:

VYK-1. CnocoGeH OCYIIECTBIATh KPUTHUECKUN aHAIM3 MPOOJIEMHBIX CUTYyaIlMii Ha OCHOBE
CHCTEMHOI0 NIOJIX0/1a, BBIPA0AThIBATh CTPATETUIO ACHCTBHIA.
OIIK-1. CrnocobeH pemaTh WHXEHEpPHBbIE 3aJaud B MPO(EecCHOHAIBHON AEsTeNTbHOCTH C
HCII0JIb30BAaHUEM METOJI0B €CTECTBEHHBIX HayK, MaTEMaTHUECKOIO aHAJIM3a U MOJEIMPOBAaHUS

o4yHas popMma 00yueHUs

Ne

HanmenoBanue
KOHTPOJIBHO-
OLIEHOYHOT'O
MEPOTPHUATHS

OOBEKT KOHTPOJIS
(nonsiTue/Tem/paszien u T.1I.
JIACITUTITHHB )

Kon
WHIWKATOPA
JIOCTHIKEHUS

KOMIIETEHI[IH

HamnmeHnoBanune
OIIEHOYHOTO CPE/ICTBA
(dopma mpoBeneHusA*)

1 cemecTp

Texymmii
KOHTPOJIb

Pasnen 1. Jluneitnas anrebpa

YK-1.1,
OIIK-1.4

Pa3zHoypoBHEBbIE 3a71a4n
(TMCHbMEHHO),
KOHCTIEKT (TIMCEMEHHO),
pacueTHO-rpaduyeckas pabora
(PI'P) (mucrmenHO),
TECTUPOBaHUE (KOMIIBIOTEPHBIE
TEXHOJIOTHH)

Texymmii
KOHTPOJIb

Paznen 2. BekropHas anredpa

VK-1.1,
OIIK-1.4

Pa3HoypoBHEBbIE 3a1aun
(IMCbMEHHO),
KOHCHEKT (ITMCbMEHHO),
pacueTHO-Tpadudeckas padbora
(PI'P) (mmucsMeHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)

Texymuii
KOHTPOJIb

Pazpnen 3. AHanuTHdeckas TeoMeTpUs

YK-1.1,
OIIK-1.4

Pa3HoypoBHeBbIE 3a1aun
(TMCHMEHHO),
KOHCIIEKT (IIMCHMEHHO),
pacueTHO-Tpaduyeckas pabora
(PT'P) (ucpmenHo),
TECTUPOBaHUE (KOMITbIOTEPHBIE
TEXHOJIOTHH)

Texymumii
KOHTPOJIb

Pasnen 4. BBenenue B
MaTeMaTUYeCKUi aHaIu3

VK-1.1,
OIIK-1.4

Pa3zHoypoBHEBbIE 3a1a4n
(TMChMEHHO),
KOHCITEKT (ITUCBMEHHO ),
pacdeTHO-rpaduueckas padora
(PT'P) (mucrmenHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)

Texymuii
KOHTPOITb

Pasznmen 5. luddepenunanpuoe
HCYHCIICHUE QYHKIHHA OTHOM
NepeMeHHO N

VK-1.1,
OIlK-1.4

Pa3HoypoBHeBbIE 331241
(TMCHMEHHO),
KOHCIIEKT (IIMCHbMEHHO),
pacdeTHO-Tpadudeckas padora
(PT'P) (muceMenHO),
TECTUPOBAHUE (KOMIBIOTEPHBIE
TEXHOJIOTUH)

IIpomexyrouHas
aTTecTanys

Paznen 1. Jluneitnas anrebpa

Pasnen 2. BexropHas anredpa
Paspen 3. Ananutudeckas reoMeTpuUs
Paznen 4. Brenenue B
MaTeMaTHISCKUN aHaIH3.

Pasznmen 5. Juddepenunanpuoe
HCYHCIIeHNE QYHKIHHA OTHOM
MepeMEHHON

YK-1.1,
OIIK-1.4

3auer (cobecenoBanue),
3a4eT — TeCTUPOBAHUE
(KOMITBIOTEPHBIE TEXHOJIOTHI

2 cemecTp




Pa3noypoBHeBbI€ 3a1aun
(TMCHMEHHO),
KOHCHEKT (ITMCbMEHHO),

Texymmii Pazpgen 6. laTerpanbHOe HCYUCIICHNE VK-1.1,
KOHTpPOJIIb (GyHKIMH OJJHOHM IepeMEeHHOM OIIK-1.4 pacueTHo-rpaguecka pagora
P ’ (PT'P) (muceMenHo),
TECTUPOBAHUE (KOMIBIOTEPHBIE
TEXHOJIOTUH)
Pa3zHoypoBHeBbIE 3a1a4n
(TMCHMEHHO),
o — Paznen 7. Anddepennmansaoe VK-1.1 KOHCTEKT (TIMCEMEHHO),
yi UCYHUCIICHUE (PYHKIUN HECKOJIBKHX o pacueTHO-rpaduyeckas pabora
KOHTPOJIb . OIIK-1.4
epeMeHHO (PI'P) (mucrmeHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)
Pa3noypoBHEBbIE 3a1aun
(TMCbMEHHO),
. KOHCIIEKT (IIMChMEHHO
Texyrmmii Paznen 8. lHTErpasibHOE MCUUCIICHHE VK-1.1, ( ):
. . pacdeTHO-rpaduyeckas padora
KOHTpPOJIIb (YHKIMH HECKOJIBKHMX ITEPEMEHHON OIIK-1.4
(PI'P) (mucsMeHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTUH)
Pazpen 6. MUnTerpaibHOE HCUUCIICHUE
(yHKIUH OTHOHN TepeMEeHHOM.
TpomeskyTouHas Paznen 7. AuddepennumansHoe VK-1.1 Ok3ameH (cobeceoBaHme),
aTTeCTAIIA HCYHCIICHUE QYHKIMA HECKOJIbKUX OIK 1 ;l 9K3aMEH — TECTUPOBAHUE
MepeMeHHO. ' (KOMITBIOTEPHBIEC TEXHOJIOTHH)
Paznen 8. MuTerpanbHoe UCUUCIICHNE
(YHKIMH HECKOJIBKHX ITepeMEeHHON
3 cemecTp
Pa3zHOypoBHEBbIE 334N
(MMCcBEMEHHO),
. KOHCIIEKT (TIMCHMEHHO
Texymmmii Paznmen 9. Iuddepennmansapie VK-1.1, ( ),
pacueTHO-rpaduyeckas padora
KOHTPOJIb YpaBHEHHUS OIIK-1.4
(PI'P) (mmuceMeHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)
Pa3HoypoBHeBbIE 3a1aun
(TMCHMEHHO),
Texvimii VK-1.1 KOHCIIEKT (IIMCHbMEHHO),
KOHiIHme Pazmen 10. Teopus psimoB OIK 1 Zl pacueTHO-Tpadudeckas padora
P ’ (PT'P) (muceMenHoO),
TECTUPOBAHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)
Pa3zHoypoBHEBbIE 3a1a4n
(MMCBEMEHHO),
. KOHCIIEKT (TIMCHMEHHO
Texymumii Paznen 11. OcHoBHI Teopuu GpyHKIHN VK-1.1, ( ):
pacueTHO-rpaduyeckas pabora
KOHTPOJIb KOMIIJIEKCHOT'O IIEPEMEHHOIO OIIK-1.4
(PT'P) (mucrmenHHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTHH)
Pa3noypoBHeBbIe 3a1aun
(TMCHMEHHO),
. KOHCIEKT (TTMChbMEHHO
Texyrmmmmii Pazgen 12. DnemeHTsI VK-1.1, ( ),
pacueTHO-Tpadudeckas padbora
KOHTPOJIb OIIEPAaLlMOHHOI'O UCUUCICHUS OIIK-1.4

(PT'P) (muceMenHO),
TECTUPOBaHUE (KOMIBIOTEPHBIE
TEXHOJIOTUH)




Pazmen 9. [luddepeninansapie
ypaBHEHHSI.
Pazpnen 10. Teopus psaos.

Dx3aMeH (cobecenoBanue),

5 Hpomexyrotmas Pasnen 11. OcHoBHI Teopuu GpyHKIHN YK-1.1, 9K3aMEH — TECTUPOBAHHE
aTTecTanus ) OIIK-1.4
KOMIIJIEKCHOT'O TIEPEMEHHOT0. (KOMIIBIOTEPHBIE TEXHOJIOTUH
Pazgen 12. DimemeHTHI
OTIEPAIIIOHHOTO MCUHCIICHHS
4 cemecTp
Pa3zHoypoBHeBbIE 3a1a4n
Paznen 13. OcHOBBI TUCKPETHON (TMCHMEHHO),
1 Texympii MaTeMa”l]‘iKI/I. VK-1.1, KOHCHEKT (TIMCEMEHHO),
KOHTPOITH Paznen 14. OSHOBBI TEOPHH 5 OIK-1 4 pacdetHo-rpaduueckas padora
BEPOATHOCTEH U MaTeMaTHIECKOH (PI'P) (mucrmeHHO),
CTaTUCTUKU TECTHPOBaHUE (KOMIIBIOTEPHBIE
TEXHOJIOTHH)
Paznen 13. OcHOBBI TUCKpETHON
p | Tewymwit | e 14, Ocnons teopin VK11, B —.
KOHTPOJTb i OIIK-1.4

BEPOSITHOCTEH U MaTeMaTU4eCKOU
CTaTUCTHUKHU

(KOMITBIOTEPHBIC TEXHOJIOTHH)

*(DopMa MPOBEACHUS KOHTPOJIBbHO-OLUCHOYHOT'O MEPOIIPUATHS: YCTHO, IMCbMEHHO, KOMIIBIOTEPHLIC TEXHOJIOTUU.

IIporpaMmma KOHTPOJILHO-0IIEHOYHBIX MEPONIPUATHH 3ao0uHasi gopma o0yueHust
Haumenosanue Kon
OOBEKT KOHTPOJIS HaumenoBanue
KOHTPOJIBHO- HMHIUKAaTOpa
Ne (monsATHE/TEMa/pazaen u T. 1. OIIEHOYHOTO CPE/ICTBA
OILIEHOYHOT0 JOCTHXKECHUS A
JUCLUTUIAHBI) (popma mpoBeneHns*)
MEpONPHUSATHS KOMIIETEHIINH
Kype 1 ceccust 3uMHss
Paznmen 1. JIunetinas anrepa.
Paznen 2. Bexrophas anredpa.
Paznen 3. AHamuTHYeCKas T€OMETPHS
. A p Kontponsras padora Ne 1
Texymwuii Pasnen 4. Beenenue B VK-1.1,
1 . (MCBMEHHO),
KOHTPOJIb MaTeMaTU4eCKUi aHaun3. OIIK-1.4
KOHCTIEKT (TTMCEMEHHO)
Pazmen 5. Iuddepennnansaoe
ncuuciaeHue QyHKIHA 0THOM
TIepeMEHHOM
Paznen 1. JIunetinas anre6pa.
Paznen 2. BexropHast anredpa.
IIpomexyrounas Pasnen 3. Anannurieckas reomeTpus 3ader (cobecemoBanue)
p T Pasnen 4. Beenenue B VYK-1.1, H ’
2 | arrecTtanus . 3a4eT — TECTHPOBaHHUE
MaTeMaTU4YeCKUM aHaus3. OIIK-1.4
(KOMITBIOTEpHBIE TEXHOJIOTHN)
Pazmen 5. Iuddepennnansaoe
ncuuciaenne QyHKIuiA 0THOH
TepeMEeHHON
Kypc 1 ceccusi neTHas
Pazmen 6. aTerpanibHOE HCYUCIICHUE
(GyHKIUH OHOM MepeMeHHON. KonrpoinsHas padora Ne 2
. Pazgen 7. InddepennmnaisHoe MMUCHbMEHHO),
1 Texyuuui I/IcqillcneHI/]IIe (%) y If I/II;II HECKOJBKUX YKL, KOHT, E)anaﬂ a60)Ta Ne 3
KOHTpPOJIb > DYHEH OIIK-1.4 P P -
IIEPEMEHHOM. (TUCHEMEHHO),
Paznen 8. HTErpaisHOE NCUUCTICHHE KOHCITEKT (TTMCBMEHHO )
(YHKIMH HECKOJIBKHX ITEpEMEHHOM
Paznen 6. uTerpanbHoe UcUUCIieHue
(GYHKIUA OHOM MMePeMEHHOM.
Paznen 7. MuddepenuuansHoe Ok3ameH (cobecenoBanne
IIpomexxyrounas A Jldep " YK-1.1, ( A ),
2 ncuuciaeHue QyHKIUH HECKOIBKUX 9K3aMeH — TECTHPOBAHUE
aTTecTarys . OIIK-1.4
MIepeMEHHO. (KOMIBIOTEPHBIE TEXHOIOTHH)
Paznen 8. nTerpainbHoe HCUUCIIEHUE
(YHKIINH HECKOJIBKHUX ITepeMEeHHON
Kypec 2 ceccusi 3MMHsAs
| Texyrmmii Pazmen 9. Iuddepenunanpapie VK-1.1, KonTtponsnas pabora Ne 4
KOHTPOJIb YpaBHEHUsL. OIIK-1.4 (IMCBMEHHO),




Paznmen 10. Teopus psaoB. KOHCTIEKT (TIMCEMEHHO)
Paznen 11. OcHOBBI TeOpHuu QyHKINH
KOMIIJIEKCHOTO TIEPEMEHHOTO.

Pasnen 12. DneMeHTHI
OTIEPALIOHHOTO MCYHUCIICHHS

Paznen 9. Tuddepenunansusie

YpaBHEHHS.
[IpomexyrouHas Paznen 10. Teopus psiaos. VK-1.1 Ok3ameH (cobecenoBanue),
2 | arTecranus Pazmen 11. OcHoBBI Teopuu GyHKIUH OHK-i ;l 9K3aMEH — TECTHPOBAHHE
KOMILJIEKCHOT'O IEPEMEHHOTO. ’ (KOMIIBIOTEPHBIE TEXHOIOTHH)

Pazgen 12. DneMeHTHI
OTIEPAHOHHOTO UCYHCIICHHSI

Kypc 2 ceccusi JeTHsis

Pazmen 13. OcHOBEI TUCKPETHOH

. MaTeMaThKH. Konrpounpnast padota Ne 5
Texyuuit VK-1.1, p P
1 Paznen 14. OcHOBEI TeopHH (TMCBMEHHO),
KOHTPOJIIb N N OIIK-1.4
BEPOSITHOCTEH M MaTeMaTHYeCKOH KOHCIIEKT (TIMCHMEHHO)
CTaTUCTUKHU
Paznen 13. OcHOBBI TUCKPETHOH
MaTeMaTHKH. 3ayer (cobecenoBanne
IIpomexxyrounas YK-1.1, ( A ),
2 Paznen 14. OcHOBBI TeopHH 3a4eT — TEeCTUPOBAHUE
aTTecTalus N . OIIK-1.4
BEPOSITHOCTEH M MaTeMaTHYECKOH (KOMIBIOTEPHBIE TEXHOIOTHH)
CTAaTHCTHKH

>k(DOpMEl IMMPOBEACHUS KOHTPOJIBbHO-OIICHOYHOT'O MEPONPUATUA: YCTHO, NUCbMEHHO, KOMITBIOTCPHBIC TCXHOJIOTUH.

OnucaHue nmokasarteJei u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIIMH
HaA PA3/IMYHBIX 3Tallax UX (l)OpMI/IpOBaHI/IH, OIMMCaHMe IIIKAJ OHCHUBAHUA

KoHTponb KauecTBa OCBOCHHS JUCIUIUIMHBI BKIIOYAeT B Cce0s TEKYyIIUHd KOHTPOIb
YCIEBAaEMOCTH U TMPOMEXKYTOUHYIO aTTecTanuio. Tekymuil KOHTpPOJb YCIIEBAEMOCTH H
IIPOMEXYTOYHAsl aTTecTalusl oO0y4yarolMXcs MPOBOJATCS B LEISIX YCTAHOBJIEHHS! COOTBETCTBHS
JOCTHKEHUM  00ydYaromMXcsi MO3TamHbIM TpeOoBaHUSIM 00pa3oBaTeNbHOM MpOrpamMmbl K
pe3yibTataM 00y4eHust 1 popMUPOBAHUS KOMIIETCHIIUH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH — OCHOBHOM BHJ| CUCTEMATHUYECKOW MPOBEPKH 3HAHUM,
YMEHUI, HAaBBIKOB OO0ydYaroImuxcs. 3ajada TEKYIIETO KOHTPOJIS — OINEpPaTUBHOE U PETYISIPHOE
yrOpaBieHUE y4eOHONW JeATENbHOCThIO OOYYaloIIMXCS HAa OCHOBE OOpaTHOW CBS3M U
KOPPEKTUPOBKU. Pe3ynbTaThl OllEHUBAHUS YUUTHIBAIOTCS B BUJE CPEIHEN OIEHKH MPU MPOBEICHUN
MIPOMEKYTOYHOM aTTeCTaIIH.

Jlns  oneHuBaHUS pe3yabTaTOB OOY4YEHMs] HCIIOJIb3YeTCSl ueThlpexOajulbHas —IlKaja:
COTIIMYHOY, «XOPOIIO», «YyAOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHO» U BYXOaJUlbHAs IIKaa:
«3a4TEHOY, «HE 3aUTECHO.

[lepeueHb OLIGHOYHBIX CPEJCTB, HCIOIB3YEMBIX JMJI1 OLEHUBAHUS KOMIIETEHIIMH Ha
Pa3IMYHBIX dTanax ux GOpMUPOBAHUS, & TAKXKE KpaTKasi XapaKTEPUCTHKA ITUX CPEICTB MPUBEICHBI
B Ta0JIH1IEe

HanmenoBanue IIpencraBnenue
Ne OIICHOYHOTO Kpatkas xapakTepHCTHKa OIICHOYHOTO CPEICTBA OIICHOYHOTO CPECTBA
cperncTBa B ®OC
CpencTBo ans TPOBEPKH YMEHHH NPHMEHATE MOMYYCHHBIE | L. - S
PacuerHo- 3HAHUS 10 3apaHee ONPCACICHHOW METOJIUKE IS PEHICHUS
1 | rpadudeckas 3a1a4 WK 33JaHUH 10 pa3feiy JUCIUTUTHHEI. BITOJIHCHHA
pabota (PT'P) MoeT OBITh HCIOJB30BAHO JUIA OLCHKH 3HAHUH, yMCHHA, pacHetHo-

rpaduveckoit paboThI
HAaBBIKOB ¥ (UJIM) OTIBITA AEITEIHLHOCTH 00yJaIONTUXCs

CpeacTBO MPOBEPKH YMEHHMH IPUMEHATH MOJYYEHHBIE 3HAHUS
pex POBCPKH yM p ¥ TunoBoe 3amanue mis

KonrponpHas JUISL pEIICHHMS 33/1a9 OIIPEAEICHHOTO THIIA 110 TEME HIIH Pa3zeiy.
2 . .. | BBITIONHEHHUs
pabora (K) MoskeT OBITh HCIOJB30BAHO JJISI OIEHKW 3HAHUH W YMEHUH N
KOHTPOJBHOH paboTHI
oOyJaromuxcs

3 | PazHoypoBHEBBIE Paznnyarot 3agauu: Tunosble




3212491

— PpEnpOAYKTUBHOIO YPOBHs, IIO3BOJIAIOIIME OLEHUBATHL U
JIMarHOCTUPOBATh 3HAaHWE (aKTHUECKOro MaTepuana (06a3oBbie
NOHATHS, AalNrOPUTMbBI, (akThl) M  yMEHHE IPaBUIBHO
HCIIOJIb30BATh CIEHUATBHBIC TEPMUHBI M MOHSTHS, y3HABAHUE
O0OBEKTOB W3y4CHHUS B paMKax OIPEACICHHOTO pa3jena
JUICIUTLITHHBL,

MOXET OBITh HCIIOJIB30BAHO Il OLICHKM 3HAHUHA W YMCHUU
00YyJarOIINXCS;

— PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJISIONINE OICHUBATH U

JUAarHoCTupoBaTb YMEHHUSA CHUHTE3UPOBATH, aHAJIU3UPOBATDH,
0000maTe (aKTHYECKHI © TEOPETHYECKUH Marepwal C
(GOpMYIHPOBAHHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM

MIPUYNHHO-CIICJICTBEHHBIX CBSI3EH;

MOXeT OBITh HCIIOJIb30BAHO JUIS OLEHKH 3HAHWH, YMEHHH,
HABBIKOB U (MJIN) OMBITA JESITEIBHOCTH 00YJaOLTIXCS;

— TBOPYECKOTO  YPOBHS, IIO3BOJSIIOLIME  OLCHWUBATh U
JUAarHoCTUpOBAaTb YMCHUSA, UHTCIPUPOBATH 3HAHHA PA3JIMYHBIX
obmacrei, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PECHUS;
MOXeT OBITh WCIIOJb30BAHO JUIS OLEHKH 3HAHWH, YMEHHH,
HABBIKOB U (WJIN) OTIBITA ESATEITHHOCTH 00yJIarOIIIXCS

Pa3HOYPOBHEBbIE
3aJa4u

OcoOpIif BUA TEKCTa, B OCHOBE KOTOPOTO JIGKUT aHAIUTHKO-
CHHTETHYECKasi IMepepaboTka HHOOPMAIMKM TMEePBOMCTOYHHKA

(ucxomHoro Tekcra). Llemp 3TOM NEATENHPHOCTH — BBISBICHHE,
cucreMaTm3aus W 0000meHne (C BO3MOXKHOW KPHUTHYECKOW
Koncnekr N N TeMbl KOHCIIEKTOB
OlleHKOW) HauOonee [EeHHOW (AT  KOHCIEKTHPYIOLIETO)
nH(pOpMAIHN.
MoskeT OBITh HCIOJB30BaHO ISl OLEHKH 3HAHUH, YMEHHH,
HABBIKOB U (WJIM) OIBITA JCSITEIHHOCTH O0yJIarONTHXCS
Cucrema  CTaHIAPTHU3UPOBAHHBIX  3aJaHWM, ITO3BOJIAIOIIAS
TectupoBaHue aBTOMaTU3UPOBAThH IIPOILIE W3MEpPEHUs] YPOBHSI 3HAHWUH U
P M P poueaypy P P DoHj TeCTOBBIX
(KOMIIBIOTEPHBIE YMEHHI 00yJaronerocs. sanammii
TEXHOJIOTHH) MosxeT OBITh HCIOJB30BAaHO ISl OLEHKH 3HAHWH, YMEHHH,
HAaBBIKOB U (MJIM) ONBITA JESITEIHHOCTH 00yJarOmuXCs
Ilepeuenn
CpeIICTBO, TMO3BOJIAIOIIECC OLICHUTHL 3HAHWA, YMCHHUA U BJIAACHUA
TEOPETHUECKIX
o0ydarorerocs 1o AUCIUTUINHE.
3ayer . . ., | BOIIPOCOB U THUIIOBOE
PeKOMeHHyeTCH 1A OLUCHKW 3HaHWW, YMCHUM U BJIAJACHUU
MPAaKTUIECKOE 3a/IaHHe
HABBIKAMH O00yJarOITIXCS
K 3a4eTy
ITepeuens
TEOPETHUYECKHIX
CpencTBo, MO3BOJISIONIEE OICHUTH 3HAHWSI, YMEHHS, HaBBIKOB U
BOTIPOCOB H THUIIOBBIC
(unM) oTBITa AESTENEHOCTH 00YYaIOIErocs M0 TUCIUITIHHE.
DK3aMeH . . | IpaKTUYecKue 3aAaHusI
MokeT OBITh HCHOJB30BAHO [UIS OLEHKH 3HAHUH, yMEHHH, (oBpaserr
HABBIKOB U (WJIH) OTIBITA ICATETHHOCTH 00yJIarOIIIXCS P
9K3aMEHAIIMOHHOTO
Owrera)
Cucrtema  aBTOMAaTH3UPOBAHHOTO KOHTPOJISI ~ OCBOGHHS
Tect — KOMIIETCHIIMHA  (4acTH  KOMIICTEHIMH) oOydaromumes 10
IIPOMECIKYTOYHAA JUCHUIIIINHE C HUCIIOJIB30BAHUECM I/IH(bOpMaHI/IOHHO— q)OHll TECTOBBIX

aTTeCcTalus B
dhopme 3aueTa

KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.
MoeT OBITh HCIOJB30BAHO JJIsI OICHKM 3HaHWMA, YMCHHU,
HABBIKOB U (WJIN) OTIBITA ICATETHHOCTH 00yJIaFOIIIXCS

3aJaHuH

Tect —
MIPOMEKYTOUHAs
aTTecTanus B
dbopme dK3amMeHa

CucremMa  aBTOMATH3HPOBAHHOTO  KOHTPOJS  OCBOCHHSA
KOMIICTCHIMI (YacTH KOMIICTCHIMK) OOYyYalolIMMCs 10
TVICIUATUTAHE c HCTIOJIh30BaHUEM UHPOPMAIMOHHO-

KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.
MoskeT OBITh HCIOJB30BAHO I OICHKH 3HAHHWH, YMEHHWI,
HABBIKOB U (WJIM) OTIBITA ICSTETHHOCTH 00yJIaFOITIXCS

Don TECTOBBIX
3aJJaHuH




KpuTtepnu u mkajibl olleHUBaHUsSI KOMIETEHIHIA B pe3y/ibTaTe U3y4eHusl TUCIUTIIHHBI
NPU MPOBeIEHUH MPOMEKYTOUHOM aTTecTaluM B (hopMe 3a4eTa M IK3aMeHA
IIkajabl olleHNBaHUSI YPOBHSI OCBOEHUSI KOMIIETEHIIN i

Ixane! onleHUBaHUSA

Kpurepuu onenuBanus

YpoBeHb
OCBOCHUS
KOMIETEHIUI

«OTIUYHO»

«Xopomo»

«YHAOBJIETBOPUTEIILHO»

OOyuaromuiicsi MPaBUIBHO OTBETHJI Ha TEOPETHUYECKHE
Bompochl. [loka3anm OTIMYHBIE 3HAHMS B paMKax
yueOHOTO Marepuana. [TpaBunsHO BBITIOJTHIII
npakTudyeckue 3amaHus. Ilokasan OoTiIMYHBIE YMEHMS U
BJIaJCHUSI HaBBIKAMH MIPUMEHEHHUS TIOJTyICHHBIX 3HAHUH
W yYMEHHMH TIpH pelIeHWH 33/a4 B paMKax y4deOHOro
Marepuaa.

OTBeTHII Ha BCE JAOTIOJHHUTEIBHBIE BOITPOCHI

Bricoknii

«3Ba4YTCHO»

OOyuaromuiicsi ¢ HEOOIBIIMMH HETOYHOCTSIMH OTBETHII
Ha TeopeTHyeckue Bomnpockl. [lokaszan xopoure 3HaHUS
B pamkax ydeOHoro wmarepuaira. C HeOOIBIINMHU
HETOYHOCTSIMH  BBINOJHHUJI ~ NPAKTHUECKHE  3aJaHusl.
[Tokasan xopomMe yMEHHsS U BIIAQJICHUS HABBIKAMH
NPUMEHEHHs TMOJYyYCHHBIX 3HAaHMH W yMEHHH NpH
pelieHMH 3aJad B paMKax y4eOHOro Marepuala.
OTBeTtmi1 Ha OOJIBIIMHCTBO JIOTIOJIHUTEIBHBIX BOIIPOCOB

BazoBriit

OOyuwaromuiicsi ¢ CYIIECTBEHHBIMH HETOYHOCTSMH
OTBETWJI Ha Teoperudyeckue Bompochl. Ilokaszan
YIIOBIIETBOPUTENBHBIE 3HAHUS B paMKax ydeOHOTO
Matepuana. C  CyIIECTBEHHBIMH  HETOYHOCTAMU
BBITIOJTHAII IIPAKTUYECKUE 3a/1aHHs. Ioxasan
YAOBIETBOPUTENIbHBIE YMEHUS U BIAJACHUA HABBIKAMU
[PUMEHEHMSI IOJyYEHHBIX 3HAHUW M yMEHUHW IIpHU
pemieHMM 337ad B paMKax y4eOHOTO MarepHala.
JlomycTsl MHOTO  HETOYHOCTEM IpM OTBETE Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI

MuHUMaILHBIN

«HEYHOOBJICTBOPUTCIIBHOY

«HE
3a4TCHO»

OOyuaromuiicst Ipu OTBETE HA TEOPETHUECKUE BOIIPOCHI
U IpU  BHIIOJNHEHUM  NPAKTHUECKUX  3aJaHui
[IPOJIEMOHCTPUPOBA HEJAOCTATOUHBIM YpOBEHb 3HAHUI
n ymeHuil. IIpu oTBeTax Ha IOMOJIHUTEIbHBIE BOIPOCHI
OBLIO JONYIICHO MHOKCCTBO HETIPABUJIBHBIX OTBECTOB

Komnerenmun
He
c(hOpMHUPOBAHBI

TecT — npomexxyTo4yHast aTTecTanus

B (hopme 3auera:

[1Ikana oreHUBaHUS

Kpurepun oneHnBaHus

«BayTCHO»

OO0yuatommiics
TECTUPOBAHUS

BepHO oTBeTua Ha 70 % u Oojee TECTOBBIX 3aJaHUIl MpU

TIPOXOKIACHUN

«HEC 3a4YTCHO»

OO6yuaronuiics
TECTUPOBAHUS

BEPHO OTBETHUJI Ha 69 % U MeHee TeCTOBBIX 3aJaHUI NPH

MIPOXOXKJICHUH

Tect — IMPOMCIKYTOUHAI aTTCCTALUS B (bopMe OK3aMCHa.

[IIkxana orneHUBaHUA

Kpurepun oneHuBanus

«OTIIMYIHO»

OO0yyaronuiics
TECTUPOBAHUS

BEPHO

otBeTrs1 Ha 90 — 100 % TecToBBIX 3adaHuil IpU

IPOXOKACHUUN

«Xopouo»

OOGyuaronuiics
TECTHPOBAHUS

BepHO oTBeTHN Ha 80 — 89 % TecTOBBIX 3amaHUil mpHU

IIPOXOKIACHUN

«YOOBJICTBOPUTECIILHO»

OO0yyaronuiics
TECTUPOBAHUS

BepHO oTBeTws1 Ha 70 — 79 % TecTOBBIX 3aiaHUil mpu

MMPOXOKJACHUN

«HEYHOOBJICTBOPUTCIILHOY

OO0yuatommuiics
TECTUPOBAHUS

BEPHO

oTBeTWI Ha 69 % W MeHee TECTOBBIX 3aJaHUI HpH

TIPOXOKIACHUN




Kpurepun u mkajabl oeHMBaHUs Pe3y/JbTaTOB 00y4eHHs NPU NPOBeAeHUN

TEeKYIIero KOHTPOJIsl yCIeBaeMOCTH

PacuetHo-rpaduueckas padora (PI'P)

[IIkxana oneHuBaHus

Kpurepun onenuBanus

OOy4Jaronuiicss MOJTHOCTBIO W TpaBWIBHO BhIMONHMI 3amanue PTP. IMokasan oTmmuHbIe
3HaHWS, YMEHUS W BJIaJICHUS HABBIKAMHU MPUMEHEHHs UX MPH PEIICHUH 33]a4 B paMKax

«OTIITHYHOY
ycBoeHHOro ydeOHoro Mmarepuana. PI'P odopmiena akkypaTHO W B COOTBETCTBHH C
MIPEIbSIBIAEMBIMU TPEOOBAHUIMHU
Oo6yuatonuiics BbIoaHmI 3ananue PI'P ¢ HebonbimMu HetouHocTsaMu. [lokasan xopoiiue
«XOpOo1Io» 3HaHUs, YMCHHMS U BJIQJICHUS HaBBIKAMH IIPMMEHCHHMS UX NpPH PCEIICHUH 3a/1ad B paMKax

YCBOEHHOT0 yueOHoro marepuaia. Ecte HemocTatku B opopmienuu PI'P

«YHAOBJIETBOPUTEIILHO»

OOyuaronuiicss BoinonHMI 3ananue PI'P ¢ cymectBeHHbiME HeTouHOCTsIMU. [lokazan
YIOBIETBOPUTENbHBIE 3HAHWsS, YMEHHUS W BIAQJCHUSA HABBIKAMM IPHUMEHEHHS WX IpU
peLIeHnH 3a7a4 B paMKaX YCBOCHHOTO ydyebHoro marepuana. KauectBo opopmienust PI'P
HMEET HEIOCTAaTOYHbIN YPOBEHb

«HEYHOOBJICTBOPUTECIIBHOY

IIpu Bemonnenun PI'P oOydaromiuiics mpoaeMOHCTPHPOBAT HEIOCTATOYHBIA ypPOBEHB
3HAHWH, yMEHUH W BIAACHHUS MMHU IIPU PELICHUH 3a/ad B paMKaX yCBOEHHOTO y4eOHOTO
MaTepuaia

KonTponbHas pabora

[IIkana oneHUBaHUS

Kpurepuu oneHnBaHus

«Ba4YTCHO»

[lonHOE pacKpbITHE TEMbI, yKa3aHHE TOYHBIX Ha3BaHUHM W ONpPEACNICHUH, IpaBHJIbHAs
(opMynMpOBKa TIOHATHA M KaTeropwid, IpUBEICHBI BCE HEOOXOIMMBIE (GOPMYIIBI,
COOTBETCTBYIOIIAs! CTATUCTUKA U T.II., BCE 3a/IaHUs BHITIOJIHEHBI BEPHO (BCE 3a/1aull PELICHBI
MPABIJIHHO)

HemoctarouHo moiHOE pacKpBITHE TEMBI, OIHA-IBE HECYIICCTBEHHBIC OMIMOKA B
OTIPE/ICTICHUU TOHATHI W Kateropuii, B (hopMmysax, CTaTUCTUYCCKUX IaHHBIX U T. II.,
KapIWHAJbHO HE MEHSIOIIME CYTh M3JI0KCHHUSA, HAIUYME HE3HAYMTEIIBHOIO KOJIMYECTBa
rPaMMATHYCCKUX M CTHIIMCTHYCCKHX ONIMOOK, OJTHA-IIBE HECYIICCTBCHHBIC MOTPEIIHOCTH
IIPY BBIIIOJIHEHUY 33JaHUN WM B PEIICHUSX 3a/1a4

OTBeT oTpakaeT JUIIb 00IIee HAPaBJICHUE H3JI0KEHHS JIEKIIHOHHOTO MaTepuaa, HalnIne
Gosiee BYX HECYIIECTBEHHBIX WMJIM OJIHOM-IIBYX CYIIECTBEHHBIX OIIMOOK B OINpPEICICHUH
MOHATHH U KaTeropuid, (opMyiax, CTATUCTHYECKUX JAHHBIX U T. M.; OOJIBIIOE KOJIHMYECTBO
IrpaMMAaTHYECKUX M CTWIMCTHYECKMX OIIMOOK, OJHA-[BE CYIIECTBEHHbIC OIIMOKH MpH
BBIIIOJIHEHUY 33/IaHUI WM B PEIICHUSX 3a/1a4

«HEC 3a4YTCHO»

OOyyaromuiicst IEMOHCTPUpYET ciaboe MOHMMaHWEe MPOTPaMMHOI0 MaTtepuaia. Tema He
packpseiTa, O6oiee IBYX CYIIECTBEHHBIX OIIMOOK B OINpPENENICHHH MOHATHH W KaTeropui, B
(hopMyrax, CTAaTUCTUYCCKUX JAHHBIX, P BBHINOJHCHUHU 3aJaHUN WIM B PEIICHHUIX 3a/1ad,
HAJIMYHE TPAMMAaTHIECKUX U CTHJIMCTHYECKUX OIIHOOK H Jp.

Hert otBeTa. He OBIIO MOTIBITKY BRITIOJTHHUTH 3a/IaHHUC

Pa3zHoypoBHEBBIE 332U

IIIkana oreHMBaHUS

Kpurepuu ouenuBanus

JleMOHCTpHPYET O4YEHb BBICOKHI/BHICOKHH YpPOBCHb 3HAHHW, YMCHHH, HABBIKOB B

«OTJIUYHOY COOTBETCTBUH C KPUTEPHSIMU OICHUBaHUs. Bce TpeGoBaHMs, PEAbABIAEMbIE K 3a1aHHIO,
BBINOJTHEHBI
JleMOHCTpPHUpPYET JOCTATOYHO BBICOKMII/BBIILIE CPEAHETO YPOBEHb 3HAHUH, YMEHHUH, HAaBBIKOB
«XOPOILO» B COOTBETCTBUH C KPUTEPHUAMH OLICHUBaHUsA. Bee TpeboBaHMs, IPEbIBIIEMbIE K 3aJaHUIO,

BBITIOJIHCHBI

«YHAOBJIETBOPUTEIIEHO)

JeMoHCTpUpYeT cpeiHUH YpPOBEHb 3HAHWM, YMEHUH, HABBIKOB B COOTBETCTBUU C
KpUTEpUSIMH  OTIeHUBaHUSA. bBONbIIMHCTBO TpeOOBaHWMN, NPEABSIBISIEMBIX K 3aJaHHIO,
BBITIOJTHEHBI.

JIeMOHCTpUpPYET HHU3KUI/HUXKE CpPEOHEr0 YpOBEHb 3HAHWMA, yMEHHH, HABBIKOB B
COOTBETCTBUM C KPHUTEPHSIMH OLEHUBaHWSA. MHOTHE TpeOOBaHWUS, TNPEIbSIBISIEMBIE K
3aJIaHUI0, HE BBITIOJTHEHBI

«HCYHOBJIETBOPUTCIBHO»

JeMOHCTpUpYeT OYeHb HU3KHI ypOBEHb 3HAaHUM, YMEHHI, HAaBHIKOB B COOTBETCTBHU C
KputepusiMu onieHuBaHms. He orBera. He Ob1s10 MONBITKY PEIIMTH 33829y




Koncniekt

[ITkana oreHMBaHUS

Kpurepun oneHuBaHus

COTIUYHO»

KoHcrekT 1o Teme BBINOJIHEH B 0003HAUYEHHBIN MPENoJaBaTeNieM CPOK.

KoncriekT BEINOTHEH 00y4aronmMest 1o 33/1aHHOH TeMe B TI0JTHOM 00BbeMe ¢ COOII0ICHnEM
HE00X0IMMOit MOCJIEJIOBATEILHOCTH. OO6yuaromuiics paboTan MOJIHOCTBIO
CaMOCTOSITENILHO; PACKPBUT TEMY TIOJTHOCTHIO U OTBETHII Ha BCE BOTIPOCHI MPETIOABATEINS 10
KOHKpPETHOW Teme KoHcrekTa. KoHcnekT oopMileH akkypaTHO, B HanOoJiee ONTUMAaIbHOM
ISl GUKCAIAN PE3yabTaToOB (hopMe

«XOpOIIO»

KoHCIIeKT 1o TeMe BBIIOJIHEH B 0003HAYEHHBIN TPEToIaBaTelieM CPOK.

KoHCIEeKT BBITIOTHEH 00YYaroIUMCsI 110 33JaHHOU TEME B IMOJTHOM 00BEMe C COOI0ICHUEM
HEO0O0XOINMOH MOCJIEI0BATEIHLHOCTH. Obyuaromuiics pabotan IMOJTHOCTBIO
CaMOCTOSITENIbHO; PACKPhUI TEMY HE MOJHOCTBIO ¥ OTBETHJI HAa 4YacTh BOIPOCOB
[pernoaaBaTelisi M0 KOHKPETHOW TeMe KOHCIekTa. KOHCHEeKT o(opMieH akKypaTHO, C
HE3HAYUTENIbHBIMH HCIIPABJICHUSIMU

«YOOBJICTBOPUTECIILHO»

KoHCIeKT 1o TeMe BBIIOJIHEH B 0003HAYEHHBIN TPE0IaBaTelieM CPOK.

KOHCHGKT BBIIIOJIHCH 06y'-IaIOH_ll/IMCH I10 Sa)laHHOﬁ TEMEC B HC ITIOJITHOM 061)eMe C YaCTUYHbIM
cobroneHrieM HeoOXO0AWMOW MocnenoBaTenbHOCTH. OOydaromuiicss padoTal MOJHOCTHIO
CaMOCTOSITEIBHO; PACKPBUI TEMy HE IMOJHOCTRIO W OTBETHJ Ha 4YacTh BOIPOCOB
[IPEIoAaBaTelisl 0 KOHKPETHO# TeMe KoHcnekTa. KoHCeKT 0(popMIIeH He aKKypaTHO

«HCYHOOBJICTBOPUTCIIBHOY

KoHCIekT 1o Teme He BBIIOJIHEH B 0003HAYEHHBIH IPEM0JaBaTeIeM CPOK.

KoHcmekT BbIMOMHEH O0yYaloIIUMMCs HE MO 3aJaHHOH TeMe B He MOJHOM oObeme 6e3
coOmofeHuss  HeoOXoauMoW  mocnenoBarensHocTH.  OOydaromumiics  pabortan  He
CaMOCTOSTENIbHO; HE PacKpbUl TEMY M HE OTBETHJI Ha BOIIPOCH IPENOJaBaTeNs II0
KOHKPETHOM TeMe KoHcnekTa. KoHcnekT opopMiIeH He akKypaTHO

TecTtupoBaHue — TEKyIIUI KOHTPOJIb

[IIkana oreHUBaHUA

Kpurepun oneHuBanus

«OTJIHYIHO»

OOyuaromuiicsi BepHo oTBeTHs1 Ha 90 — 100 % TecTOBBIX 3alaHUil MPU MPOXOXKICHUH
TECTUPOBAHUS

«Xopouo»

OO6yuaromuiicst BepHo oTBeTHi Ha 80 — 89 % TecTOBBIX 3alaHWii NMPH HPOXOXKICHUH
TECTHUPOBAHUS

«YJOBJICTBOPUTEIILHO)

OOyuaromuiicsi BepHo otBetia Ha 70 — 79 % TecTOBBIX 3aJaHUil NMPHU HPOXOXKICHUH
TECTUPOBAHUS

«HEYOOBJIETBOPUTEIIBHO»

OOyuaromuiicsi BepHO OTBETHI Ha 69 % ¥ MeHee TECTOBBIX 3aIaHUH NPH MPOXOKACHUH
TECTUPOBAHUS




3 TunoBble KOHTPOJIbHBIE 3aJaHUSI U HHbIE MATEPUAJIbI, HEO0OX0IUMbIE
JJIs1 OLeHKH 3HAHMM, YMEHUI, HABBIKOB U (WJIN) ONbITA 1eATEeJIbHOCTH,
XapaKTepu3yIMX 3Tanbl PopMUpPOBAHUS KOMIMETEHIUI
B IIporecce 0CBOCHHUsI 00Pa30BaTeJIbHON MPOrpaMMbl

3.1 TunoBbIe KOHTPOJILHBIE 3aJaHUSI pPAaCYeTHO-TpaduyecKkux pador

Bapuantel 3amaHuii A7 BBIMOJTHEHHUS] PacYETHO-TpapUUecKuX paboT BBUIOKEHBI B
9JEKTPOHHOU  WH(MOpManmoHHO-00pa3oBaTenbHO cpene  3a0MKT UpI'VIIC, nmocrymHOM
oOyuarolemMycs 4yepe3 ero JNYHbIN KaOUHeT.

Huxe npuBeneHbl oOpa3ibl THIOBBIX 3aJaHUM JJs BBIIOJHEHUS PacYETHO-TpaduiyecKux
paboT Mo TemMam, MPEAYCMOTPEHHBIM padoueil IpOrpaMMOil TUCIIUTUIMHEI.

Oo0pa3sen TUIIOBOIO 32/1aHNMSI BAPDMAHTA pacyeTHO-rpaduyeckoi padornl Ne 1
3ananue 1. BoImoaHuTh ASHCTBUA HAJl MaTpUIIaMU (A-3B)+B?

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

3ananme 2 PemmuTh cucTeMy JHMHEWHBIX ypaBHeHH MeTomamu Kpamepa, ['aycca, oOpaTHoi
MaTpHIIbIL.

3IxX-y+z=-11
5x+y+2z=8,
X+2y+4z=16.

3anganmne 3. HaiiTi KOCHHYC yriia MeXIy BEKTOpaMU 5 H b
a={694}, b={4,-2-9}.
3aganue 4. Harmcars ofmee ypaBHeHHE Ax+By+C =0 IpsSMOH, npoxoseii depe3 Toukn M u

N. HpCO6pa3OBaTB NOJIYYCHHOC YPAaBHCHUC U NPCACTABUTHL €0 B BUIAC YPAaBHCHUSA HpﬂMOfI C

YIJIOBBIM  KO3QOUIMEHTOM y=kx+b W YypPaBHEHUs INpAMOH B oTpe3kax Ha ocax X Y _ 4.
a b

M (-2,4),N (3, 1).

3ananmue S. /lanbl KOOpaAUHATHI YeTHIpEX Touek: A, B, C, D. Halitu mnomans tpeyroasHuka ABC u

JUIMHY €r0 BBICOTBI, OIYIEHHON 13 TOYKH C.

AQ; 2;-1), B, 1,-1), C(-1; 0; 1), D(-1; 0; 2)

3aganue 6. BeruncnuTh npenensl

. 3x°-5x%+2 5 X% _Bx 46
a) fim X ~9X 42 ) lim X’ =5x+6_
. :
x>0 2X° +5X° - X x2 x? —12x + 20
3aganmue 7. VcciieqoBaTh Ha HENIPEPHIBHOCTH (DYHKIUIO, TIPU HAIMYUK TOYEK Pa3phIBa OMPEIEIUTh
ux tur. [loctpouts rpaduk GpyHKuuu.

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

3aganue 8. Haiitu npou3BOAHYIO CI0XKHOM pyHKIIMN
y = 3cos?(4x? +3).
3ananue 9. Haittu npenensr QyHKIMI, HCTIONB3Ys paBuiio Jlomurans
. sinx—sin6x
lim———————.
x>0 1-cos X

3aganue 10. [IpoBectu noaHoe uccienoBaHue PyHKIUN U IIOCTPOUTH €€ rpauK



y=x +2x"+3x-2
IIpuMepHBbIe BONPOCHI 111 321U THI pacuyéTHO-rpaduveckoi padorsr Ne 1

1. Yro Takoe koMmIuleKCHOE 4ynuciao? B uém ero ommuus ot aeiicrBurenbHoro yuciaa? Yro takoe
MHHMas equHuna’?

2. 3anummTe TPUTOHOMETPHUYECKYIO M MOKa3aTeNbHYI0 (POpPMbI KOMILIEKCHOTO uncia. Kak HalTi
MOJyJIb U apryMeHT? KakoB UX reoOMeTpuYeCcKuil CMbICIT?

3. TllpuBenuTe mpUMepHl oOmepanuil HaJ KOMIUIGKCHBIMH YHCIAMH B anreOpandyeckoil u
TpUTOHOMETpUYecKol dopmax. 3anummure Gpopmyny Myaspa.

4. Yro Takoe Marpuna? Kak onpenensroTcs JIMHEHHbIE ONEpalliy HAJl MaTPULIAMU U KaKOBBI MX
cBoiictBa? [IpuBeauTe mpuMepsl.

5. UYro Takoe maTpula U paclIMpEHHas MaTpulla CUCTEMBI JIMHEHHBIX ypaBHeHMH? IlpuBennte
MIPUMEPBHI.

6. Uro Takoe pelIEHUWE CHUCTEMBbl JIMHEHHBIX ypaBHeHUi? Kakue cHuCcTeMbl Ha3bIBarOTCS
COBMECTHBIMH, a KAKME — HECOBMECTHBIMU ?

7.  Cdopmymupyiite Teopemy Kponekepa-Kanernm.

8. Ilpu KakoM yclOBUM CHUCTEMA JIMHEHHBIX YPABHEHUI UMEET €IMHCTBEHHOE pelieHne?

9. Jlng xakux cucteM ypaBHeHUH ucnonb3yercs Mmero Kpamepa? B uem oH coctout?

10. Onumute meton ["aycca penieHus: U UCCIEA0BAHUS CUCTEM JIMHEMHBIX YPaBHEHUM.

11. Yto Takoe panr marpuipl? Kak ero MoxxHo Haiitu?

12. Kakas marpuiia Ha3piBaeTcs OOpaTHOW Mg JaHHOW Matpuilel? Bceerma nm cymectByer
obpartnas matpuna’? Kak MoXHO HaliTH 00OpaTHYIO MaTpuIry?

13. B 4eM cOCTOUT MaTPUYHBII CTIOCO0 PEIIeHUs] CUCTEM JIMHEHHBIX YpaBHEHUI?

14. Yro Takoe Bekrop? JlnuHa Bektopa? Ha3oBUTE OCHOBHBIC OMEpaldy HaJ BEKTOPAMH.
[IpuBenuTe mpuMepBHI.

15. Maiite ompenelieHus CKaJISAPHOTO, BEKTOPHOTO W CMEIIAHHOTO TMPOU3BEIICHUIM BEKTOPOB.
3anummTe GOpMyIIbl A UX HAXOXKACHHS B KOOPIUHATHOM (hopme.

16. 3anummure GOpMYyINbI AT HAXOXKISHUS TUIOMAAeH 1 00BEMOB (PUTYp C TIOMOIIBIO BEKTOPOB.
[IpuBenuTe mpuMeEpBHL.

17. Kak MOXXHO 3a7aTh MpPsIMYyI0 Ha IUIOCKOCTH? UTO Takoe BEKTOp HOPMalIM M HaNpaBIISIOIINN
BEKTOP MpsAMOii?

18. Kakum MOXeT ObITh B3aMMHOE PaCIOIOKEHUE IPSIMbIX Ha INIOCKOCTH? TOUKH U IpsIMOiA?

19. Kak MOxHO 3a1aTh NPAMYIO U IJIOCKOCTh B IPOCTPAHCTBE?

20. KakuMm MOXeT ObITh B3aMMHOE paCIOJIOKEHUE IUIOCKOCTe B mpoctpaHcte? Ilpsimoit u
miockocTu? JIByx mpsmbIx?

21. Kak omnpenenuts paccrostHue Mexay Toukamu? OT Touku 10 mnpsMoi? OT TOUKH [0
IJIOCKOCTH?

22. Jlaiite onpenenenue pyHkuuu. Uto Takoe 06sacth onpeaeneHuss GyHKuuu?

23. KaxkoBbl OCHOBHBIE cTIOCOOBI 3a7anus ¢pyHkuuu? [IpuBenure npuMepsl.

24. ChopMynupyiTe onpeaereHus mpeaesa mocjieI0BaTeIbHOCTH U Mpeea GyHKITUH.

25. 3anummure GopMyIiTy IIEPBOrO U BTOPOTO 3aMeUaTeNIbHOTO MPEAEIIOB.

26. ChopMmynupyiiTe onpeaesieHus] HeMPEePhIBHOCTH (YHKIIMKM B TOUKE M Ha oTpe3ke. Kakue Touku
Ha3bIBAIOTCS TOYKAMH pa3pbiBa QPyHKIMN?

27. Yto Takoe 0AHOCTOpOHHHKE Mpeaebl? Beeraa i OHM paBHBI?

28. ChopmynupyiiTe ompezesieHne Mpou3BoAHONW. KakoB ee MeXaHMUYECKUH U T€OMETPUUYCCKUI
CMBICT?

29. 3anummuTe TaOIMIly TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

30. 3anummre QopMyJabl TMPOU3BOAHBIX CYMMBI, TMPOM3BEIECHUS, YAaCTHOTO JBYX (DyHKIUMH.
[IpuBenuTe MpUMEPBL.

31. 3anummre Gopmyny auddepeHnupoBanus ciaoxHol GhyHKMU. [IpuBeuTe MprUMepsHI.



32. Chopmymupyiite mpaBmiio jorapupmudeckoro nuddeperiupobanus. [IpuBenure npuMepsl.
33. Chopmynupyiite onpeaenenue nuddepenimana GyHKIUH.

34. JlaiiTe TeOMETPUYECKYI0 HHTeprperanuto auddepeHnuana QyHKIUU U €€ NpupanicHus B
3aJJaHHOU TOUYKE.

35. Chopmynupyiite onpeaeseHus Iporu3BoaHON U auddepeHIrana BEICIINX MOPSIKOB.

36. KakoB MEXaHMUECKUH CMBICI IPOU3BOJHOM BTOPOTO MOpsiAKa?

37. Kak HaxomsiTCs TPOW3BOJHBIC IIEPBOIO W BTOPOr0 MOpsAAKAa JUIsi (PYHKIUH, 3aaHHBIX
napamMeTpu4IecKu?

38. Chopmynupyiite onpeaeneHus Bo3pacTaronieil U yobIBaromei Ha oTpe3ke (pyHKIuu.

39. Chopmynupyiite npaBuiIa OTBICKaHUS IKCTPEMYMOB (PYHKIIUH.

40. IlpuBenuTe mpuMep, MOKA3bIBAIONINN, YTO oOpaleHue B HEKOTOPOW TOYKE MPOW3BOJHON B
HYJb HE SBISIETCS TOCTATOYHBIM YCIIOBUEM HAIMYHS B 3TOHM TOYKE SKCTpeMyMa (DYHKIIUH.

41. Kaxk HaiiTi HauOosbIllee ¥ HAMMEHbIee 3HaUeHUs QYHKINHU, TuddepeHIupyeMoit Ha OTpe3Ke?
Bcerna nu onu cymecTByroT?

42. ChopmynupyiTe onpeaeaeHus BRIMyKIOCTH U BOTHYTOCTH JIMHUH, TOYKH TIepernoa.

43. Kak HaxoJsTCs MHTEPBAJIbl BBITYKIOCTH M BOTHYTOCTH M TOYKH meperuda JMHWUU, 3aJaHHON
ypaBHeHueM y={(x)? [IpuBeauTe mpuMepsI.

44. Yto Takoe acumnrora? Kak HaxoIsATCS BEPTHKAIbHBIC, TOPU30HTAIBHBIC W HAKIOHHBIC
aCUMNTOTHI JJUHUH, 3aJJaHHON ypaBHeHUueM y={(x)? [IpuBenurte npumeps.

45. Uznoxwure cxemy oOIIero uccieoBanus (QYHKIMU U IIOCTPOCHUS ee rpaduka.

OO0pasen THIIOBOIO 3a/1aHNS JIs1 BHINOJHEHUS pacdeTHO-rpadguyeckoil padornsl Ne 2

3aganue 1. Haiitu Heonpenen€éHHbINA MHTETPal METOJOM HHTETPUPOBAHUS 110 YaCTIM
[udv =uv —[vdu.
[(4-3x)e**dx.
3aganue 2. Halitu Heonpenen€HHbINA HHTETPAT
3x° -12x° -7
=
X°+2x

3aganue 3. BerunciuTh onpeaenéHHblii HHTErpal
In2

J'92x—1dx .
0

3aganme 4. Beruucauth miomaapb IIocKon GUrypsl, OrpaHU4eHHON JINHUAMU
y=2x-x*>+3,y =x*—-4x+3.
3aganue 5. BeruncinTh HECOOCTBEHHBIM HHTETPAN UM YCTAHOBUTH €70 PaCX0IUMOCTh

+00

Inx
£7dx

IIpumepHbIe BONPOCHI 1JISl 3alIUTHI pac4éTHO-rpaduyeckoii padorsr Ne 2

1. Uro Takoe nepBooOpa3Has? HeonpenenéHuuplii nHTeTpan?

2. 3anumure TabIUIly HHTETPajIOB OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIUH.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA HEOTIPEACIEHHOTO HHTErpaia.

4. IlpuBenuTe HpuUMep 3aMEHbl NEPEMEHHOM WM MOJBEACHMs MOJA 3HaK auddepeHimrana B
HEOIPEIEIEHHOM UHTETpaJIe.

5. 3anummre GopMyIly HHTETPUPOBAHUS IO YACTAM.

6. B uém coctout MeTos1 HeonpeAeIEHHBIX KO3(PPUIIMEHTOB U B KAKUX CIIydasiX OH IpUMEHseTcs?
7. Kaxue mpaBuiia CylecTBYIOT JUJIsl HAXO0XKJIEHUS] MHTETPaJIOB CTENEHEN CHHYyca U KOCuHyca?

8. Uro Takoe onpenenénHplii nHTerpan? B uém ero otinumne ot HeonpeneaEHHOro?

9. 3anumure dhopmyny Herotona-JleliOnuma. Korma ona npumenuma?



10. ChopmynupyiiTe OCHOBHBIE CBOWCTBA ONPEEIEHHOTO HHTErpaa.

11. B uém 0coOeHHOCTh METO/1a 3aMEHbI IEPEMEHHOM JIIsl ONpeAeNEHHOT0 HHTErpaia B OTIIMYHE OT
HEOIPEIETEHHOTO?

12. Kak uzmensiercs: (popMyia HHTETPUPOBAHUS 110 YACTSM IS ONIPEAEIEHHOrO HHTErpaia’?

13. Uto Takoe HecoOCTBeHHBIM MHTerpayn | pojga W KakoBHI MpaBwia ero HaxoxneHws? Kakue
HECOOCTBEHHBIE MHTETPaAJIbl HAa3bIBAIOTCA cXxoasmmmucs? Pacxoasmummucs?

14. Uto Takoe HecoOcTBeHHbIN uHTerpan Il poma m KakoBbel mpaBmia ero HaxoxaeHus? Kak
OTJIIMYUTH HecOOCTBeHHBIN HMHTerpain Il poga oT onpenenéHHOro uHTErpaa?

15. Kak BBIYMCIHTH IUIONIAIb ITIOCKON (DUTYPHI C TOMOIIBIO0 OMPEACIEHHOT0 HHTErpaia?

16. Kak BBIYMCINTD AJIUHY JyTU KPUBOW C IOMOIIBIO OIIPEIENEHHOIO NHTErpana?

17. IlpuBenure npuUMeEpbl NPUKIATHBIX 337a4, CBOAAIIMXCA K BBIYUCICHHUIO OIPEAECIEHHOIO
UHTETpaa.

18. Uto Takoe kpuBoiuHEeHHBIM wHTerpan | poma? Kak oH cBs3aH ¢ (Gopmynoil AIWHBI ITYyrd
KpUBO1?

19. Yto Takoe kpuBoauHenHbIi nHTEerpan Il pona? KakoBel mpaBuiia ero HaX0XAeHU?

20. Kakoli u3 KpUBOJIMHENWHBIX UHTETPAJIOB 3aBUCUT OT IIyTH UHTETPUPOBAHUSA?

OO0pasen THIIOBOIO 3a/1aHNS JIs1 BHINOJHEHUs pacdeTHO-rpadguyeckoii padornsl Ne 3

3ananue 1. [loctpouTts B IpSIMOYTOJIBHOMN AEKapTOBOM CUCTEME KOOPAMHAT 00JIaCTh OMPEACIICHUS

GYHKIMY TBYX MEPEMEHHBIX
2 2

. XT+y
z=arcsmT-

33}]3]—[1/[6 2. Haiitu YKa3aHHBIC YaCTHBIC IIPOU3BOAHBIC BLICIIUX ITOPAIKOB

0%z

— -
oyox

3ananue 3. [Itactura D 3anaHa OrpaHMYMBAONIMMU €€ KPUBBIMU, L - TOBEPXHOCTHAS IUIOTHOCTD.
Haiitu Maccy ruracTussl

z =sin(xy),

D:x=1,y=0,

y2 =4x(y>0)
3aganue 4. BeruncinuTh KpUBOJUHEHHBIN HHTETpasl BTOPOTO poja 10 NepUMETPY TPEYroJbHUKA
ABCA, oTBET OKpYTJIUTH 10 COTBIX

KpuBonuHelHblii HHTETpal
I(xz — y)dx— (x— yz)dy

L

y=7x2+y

JIuausa naTerpupoBanus L
Kontyp tpeyronbhuka ¢ Bepmnnamu A(19, 3), B(- 5, -4), C(- 9, - 1).

3apanme S. Haiitu rpaguent pynkuuun U = U(X; Y, Z) ¥ €€ NPOU3BOJHYIO B TOUKE 2 (x; y,o; z,) B

Hanpasnenuu sexkropa PP, .
u=e"'-2z P(1-13), P(254).

IIpumepHbIe BONPOCHI JIsl 3alIUTHI pac4éTHO-rpaduyeckoi padorsr Ne 3

1. [daiite onpenenenue (GyHKIMKA HECKOIBKUX MepeMeHHbIX. Kak oThICKaTh M M300pa3uTh 001acTh
ornpeeneHus QyHKIUK JBYX nepeMeHHbIX? [IpuBeute mpumMepsl.

2. Yro Takoe 4acTHOE MpupalieHne QyHKINU HECKOIBKHUX MepeMeHHbIX ? YacTHast Mpou3BOIHAsS?

3. 3amumute hopmyny moaHoro auddepennurana GyHKIUN BYX MEPEMEHHBIX.

4. Yro Takoe rpagueHT GyHKIUU?



5. Jlaiite ompeneneHue MPOU3BOAHONW 10 HampaBieHnto. Kak ona nHaxomutcs? Uto Takoe
HaIpaBJISOIINE KOCUHYCHI?

6. [IpuBeauTe anropuT™ UccieqoBaHus GYHKIMH JIBYX E€PEMEHHBIX Ha O€3yCIOBHBINA U YCIOBHBII
3KCTPEMYM.

7. ChopMynupyiiTe OCHOBHBIE CBOMCTBA KPATHBIX MHTETPAJIOB HA MMPUMEPE ABOMHOTO MHTETpaJa.

8. Kak BeIUMCINUTH ABOWHOI MHTETpAl MO yKa3aHHOM 001acTu?

9. Kak HaiiTh miomanab IUIOCKOW (UTyphl ¢ MOMOINBIO JBOWHOTO MHTerpana? Kakoe 3HaueHue
HMMeEeT NopsAoK uHTerpupoBanus? [IpuBegure npumepsl.

OO0pasen THIIOBOIO 32/1aHNS JIs1 BHINIOJHEHUs pacdeTHO-rpadguueckoi padorsl Ne 4

3apanme 1. Haiitu pemenne 3agaun Ko mis quddepeHnmnaibHoro ypaBHEHHS ©
pa3aeNsIoIUMUCS IEPEMEHHBIMU
xX2y?y'+1=y, y(l)=2.
3ananue 2. Onpenenuts THN AU¢GEepeHITNATFHOTO YPaBHEHHUS U HAUTH €To o0IIee penieHne
y =X
y
3anaunme 3. Halitu cymmy psina
e 12
na(n—=1)(n-3) )
3aganue 4. Beinucath nepBble MATh YICHOB Psiia U UCCJIEIOBATh P HA CXOJIUMOCTD C MTOMOIIBIO
npusHaka Jlanambepa
% 3’7
=
3aganme S. Paznoxuts QyHKIMIO B s, MOJIB3YSICh TAOJMYHBIMH PA3I0KEHUSIMHU 3JIEMEHTAPHBIX
byHKUINN

X

y=e
IIpuMepHBbIe BONPOCHI IS 3alIUTHI pac4éTHO-rpaduueckoi padornr Ne 4

1. Jaiire ompenenenus: AuQQepeHINaTIbHOr0 ypaBHEHHs IEPBOrO MOpsSAKa M €ro oOIIero u
YaCTHOTO peIIeHUs (MHTerpasa).

2. Chopmynupyiite 3amauy Komm mis muddepeHnuanbHOro ypaBHEHHUS TNEPBOTO IOpSAIKAa U
YKQKHUTE €€ TEOMETPUUECKUI CMBICI.

3. Maiite omnpexneneHue aud(EepeHIIHANBHOTO YPaBHEHUS C pa3[esIOUMMUICS NepEMEHHBIMH.
W3noxuTe MeTO HaXOKIEHUs ero oo1ero pemeHus. [Ipuseante npumepsl.

4. Jlaiite ompeneneHue OTHOPOJHOTO au(QepeHInaIbHOTO ypaBHEHUS TEPBOTO  MOPSIKA.
Wznoxxure MeTo HaxXoKaeHus ero odero pemenus. [Ipuseaure npumep.

5. [Jaite onpenenenne THHEHHOTO nudPepeHIInaNIbHOTO YpaBHEHHS IEPBOTO mopsiaka. M3moxure
METO]l HaXO0X/IeHHUs ero obmiero pemenus. [IpuBenure npumep.

6. Jlaiite ompeneneHue ypaBHeHus bepuymnu. M3noxxkure MeTon HAXOXIEHUsS €ro oOIero
pewmenus. [Ipusenure npumep.

7. HNaiite onpenenenue nud@epeHmaIbHOT0 ypaBHeHHs B TONHBIX Auddepennmanax. N3noxure
METOJ] HaXOXJIeHus ero obiero pemenus. [Ipusenute mpumep.

8. M3noxute Mertos pemenus udQepeHInaTbHoro ypapHeHus Buga y™"

=f(x). IlpuBemgute

IIpUMep.
9. Uznoxure merox pemeHus auddepeHnuanbHoro ypaBHeHus Buga y'=f(x, y'). Ilpusenute
IIpUMeEp.
10. Uznoxute meton pemenus auddepeHuuanbHoro ypasHenus Buaa y'=f(y, y') IlpuBenute
IIpUMeEp.

11. Haiite onpenenenue auHeHHOTO AU HEepEeHITNaTFHOTO YPAaBHEHHS N-TO TTOpsiAKa (OJHOPOIHOTO
Y HEOJTHOPOJHOTO).



12. 3anummte ¢opMyny Ui OOLIETO pelIeHUs JIMHEHHOrO OJHOPOAHOrO Au(QepeHInaIbHOro
ypaBHEHHsI BTOPOrO MOPSAIKAa C IMOCTOSHHBIMU KOX(PQHUIMEHTAMH B clydae JeHCTBUTEIbHBIX
Pa3JINYHBIX KOPHEN XapaKTEepUCTUYECKOro ypaBHeHus. [IpuBenure nmpumep.

13. 3anummute QopmMyny o0O0IIEero pemeHusl JHUHEHHOTO OJHOPOIHOTO AU(GEpEeHINATHHOTO
YpaBHEHHS BTOPOro TMOpPSAKAa C TOCTOSHHBIMH KO3(PQPUIMEHTaMH B Cilydae JeWCTBUTEIbHBIX
paBHBIX KOpPHEH XapaKTepUCTUUECKOTO ypaBHeHUs. [IpuBeaure npumep.

14. 3anummTe Gdopmyay oOmEero pemeHus JHHEHHOTO OJHOPOIHOTO au(depeHIINaIBHOTO
ypaBHEHHUsI BTOPOTO MOPSAJIKA C MOCTOSHHBIMU KO3 (QHUIMEHTAMU B Cllyyae KOMIUJIEKCHBIX KOpHEH
XapaKkTEepUCTUUECKOT0 ypaBHeHuUs. [IpuBennure nmpumep.

15. Mznoxute mpaBWiIO HAXOXKICHHS 4YaCTHOTO peIleHHUs JUHEHHOro audgepeHnaIbLHoro
YpaBHEHHUS BTOPOTO MOPSAKA C MOCTOSIHHBIMU KO3()(pHUIIMEeHTaMu U CTIeIUaIbHON MPAaBON 4acThIO.
16. [lalite ompeneneHus CXOMASMIETOCS U pacxoisuierocs psgaoB. Mccienyiite cxoquMocTh psija,
COCTaBJIEHHOI'0 U3 WIEHOB F€OMETPUUYECKON ITPOTrPECCHUMN.

17. ChopmynupyiiTe HEOOXOTUMBIN MPU3HAK CXOIUMOCTH PSA.

18. ChopmynupyiiTe MPU3HAKK CPABHEHHUS 3HAKOIIOJIOKHUTEIHHBIX PSIIOB.

19. Chopmynupyiite npusHak JlanamGepa. [IpuBenure npuMep NpUMEHEHUs 3TOr0 MPU3HAKA.

20. Chopmynupyiite paaukaibHbid mnpusHak Komm. IlpuBenure mpumep NPUMEHEHHS 3TOTO
MIpU3HaKa.

21. Chopmynupyiite uHTerpabHbId NpusHak Kommu. [lpuBemuTe mpumepbl MPUMEHEHHS 3TOTO
MIpU3HaKa.

22. Yto Takoe aOCONOTHAS CXOAUMOCTH? YcioBHas cxoaumocTb? ChopMynmupyiTe CBOHCTBa
abCco0THO cXoaanmxcs psaaoB. [IpuBenuTe mpuMeps aOCOIIOTHO U YCIIOBHO CXOJISIIMXCS PSAIOB.
23. Chopmynupyiite mpu3Hak JIelOHWIIa CXOIUMOCTH 3HaKouepeayromuxcs psaoB. [IpuBeaute
IIpUMEp Ha MPUMEHEHUE 3TOTO IPU3HAKa.

24. Jlaiite ompeaeneHue 0OIACTH CXOAMMOCTH (yHKIMOHanbHOTO psga. [lpuBenute npumepsl
PAI0B € pa3IUYHBIMUA 00JACTSIMU CXOJIUMOCTH.

25. Chopmynupyiite npusHak Beifepiirpacca abCoIOTHON U paBHOMEPHON CXOIUMOCTH Psijia,

26. ChopmynupyiiTe OCHOBHBIC CBOWCTBA PABHOMEPHO CXOJSAIINXCS PSIOB.

27. Chopmynupyiite TeopeMy AGest 0 CXOAUMOCTH CTETICHHBIX PSIIOB.

28. Kak BBIYMCIUTD pauyc CXOAUMOCTU CTENIEHHOTO psiia?

29. IlpuBenuTe mpuMep TaOIHMYHOTO PA3IOKEHUS dJIEMEHTAPHON (QYHKINU B CTETICHHOMN PAI.

30. IIpuBenuTe mprUMep OLEHKU TOYHOCTH BBIUHCIIEHHS CYMMbI 3HAKOUEPETYIOIIET0oCs psaa.

31. 3noxxute MeTox MNPHUOIMKEHHOTO BBIYUCICHHS OIpPENCICHHBIX MHTETPaioB C IOMOIUIBIO
psnos. [Ipusenure npumMepsl.

32. [IpuBenuTe NpUMEpHI 3JI€MEHTapHBIX (GYHKUIUI KOMILJIEKCHOM nepeMeHHOl. Kak BBIYHCIUTD UX
3HaYEHHUE B 3aaHHON TOUYKe?

33. Chopmynupyiite ycnosust Komm-Pumana. [lpuBeaure npumep NpoBepKU 3TUX YCIOBHMA.

34. Kak BOCCTaHOBHUTH aHATUTHYECKYIO (YHKIMIO MO 3aJaHHOW aecTBuTenbHOM uactu? Ilo
MHUMOM yacTu? llpuBeaure npumepsl.

35. IlpuBenuTe npuMep BBIYUCIIEHUS HHTETpasla OT (PYHKIUU KOMILIEKCHON IEpPEMEHHOM.

36. Uro takoe pszg Jlopana? Kak pa3noxuts QyHKIHIO B Takoil psa? Uto Takoe BeIyeT?

37. Kakum yc0BHUSIM JTOJDKHA YAOBJICTBOPATH (PYHKITHS, SBJISTFONIASCS OPUTHHAIIOM WJIM HaYaJIbHOU
byHkuumeit?

38. Uto Takoe M300pakeHHE W KaKUM COOTHOIICHHEM OHO CBs3aHO C opuruHaioMm? Yrto Takoe
npeobpazoBanue Jlamiaca?

39. Ilepeuncinute OCHOBHBIE CBONCTBA OPUTUHAJIOB U U300paXEeHHIH.

40. Kak oteickath u3o0paxeHue mno opuruHany? OpuruHan mno wuzoOpaxenuto? IlpuBeaurte
MpUMEephl TAOIMYHBIX COOTBETCTBUI OpUTHHAJIA U H300paKEeHHUSI.



OO0pa3en THIIOBOTIO 32/IaHMS /ISl BHITIOJHEHUS] pacyeTHO-rpadguueckoi padornl Ne 5

3aganme 1. Mcnonb3ys kiaccuyeckoe ONpezesieHHe BEpPOATHOCTH U (OpMyibl KOMOMHATOPUKH,
HAWTH pELICHUE 3aa4H.
B ropoze 8 ¢upm, mosoBUHA U3 KOTOPBIX MbITAETCS YHTH OT HaJIoroB. [l ayAUTOPCKON MPOBEPKU
HayraJ BeIOupaioT 4 ¢pupMel. KakoBa BEpOSTHOCTB, UTO CPEH MPOBEPSIEMbIX (PUPM TBITAIOTCS YHTH
OT HAJIOTOB: &) TOJIbKO 1B (prpMBI; O) HE MEHEE IBYX; B) Oosiee NBYX; T') XOTs ObI OJHA.
3aganmne 2. Vcnone3yst gopmyny mosHOHM BeposTHOCTH U (Gopmyisl baiieca, HailTu perieHue
3aauu.
Yetsipe GupMBI y4acTBYIOT B mpoekTe. Puck pasopenust kaxmnoit pupmsl pasen 10, 12, 15, 18 %
COOTBETCTBEHHO. KakoBa BEpOSATHOCTb TOrO, 4YTO B pe3yibTaTe IMpOEKTa HayAady BbIOpaHHas
¢dbupma pazoputcs? B pesynbraTe mpoekTa ogHa pupMa pazopuiiach; KaKOBa BEPOSTHOCTH, UYTO 3TO
(dbupma ¢ HauOOJIBIIUM PUCKOM?
3ananue 3. Vcnonssys popmynsl bepuyinu, Jlamiaca u [lyaccona, HailTu perieHue 3a1a4uu.
ToproBolil areHT B cpelHEM KOHTAaKTHUPYET C BOCEMbIO NOTEHIMATIbHBIMU MOKYNATENISMU B JI€Hb.
W3 omblTa eMy HM3BECTHO, YTO BEPOSTHOCTb TOrO, YTO MOTEHIHUAJIbHBIM IOKYNAaTelb COBEPIIUT
NnoKynky, paBHa 0,1. Uemy paBHa /s areHTa: a) BEpOSATHOCTh JIBYX MPOJaX B TEUEHUE OJHOIO JIHS;
0) BEpOSATHOCTH XOTA OBl ABYX MPOJAXK B TCUCHHE JIHS; B) BEPOSITHOCTh TOT'O, YTO B TEYCHUE OJTHOTO
THS He OyaeT npoaax?
3aganue 4. lcronb3ys TEOpEeTHUECKHE CBEJIEHUS O JUCKPETHBIX CIy4alHbIX BEIMYMHAX, HAWTU
pelIeHne 3a1a4H.
N3 10 kuur, cpenu KOTOpbIX 6 cripaBOYHUKOB, 0TOOpaHbl 3. COCTaBUTH 3aKOH paclpeieieHus u
HAalTH 4YHUCIIOBbIE XAPAaKTEPUCTHKU CIy4allHOM BeIMYMHBI X — 4YHCJa CIPAaBOYHHUKOB CpEIH
0ToOpaHHBIX KHUT. [locTpouTh (yHKIMIO pacnpesesieHus u ee rpaduxk.
3aganue 5. HemnpepbiBHas ciydaiiHasg BenuuuHa X 3a/laHa IUIOTHOCTBIO PacHpelesIeHus B
ONpe/IeIeHHOM HWHTepBajie, BHe JToro wuHTepBaia f(x)=0. Haittu uymcno A, QyHkIMIO
pacnpenenenuss F(x), Maremarndyeckoe OXUIaHWE, TUCIEPCHIO, M BEPOSTHOCTb IOMNAJAHUS
ciIydaiiHO# Benn4yuHbl X Ha 0Tpe3ok [a; b]. Iloctpouts rpaduku pynkuuit F(x) u f(x).
f(x)=A(4x+5), x€[0; 3], a=1, b=2.
3aganue 6. /lana maTpuna pacrnpefeseHusi BEPOSTHOCTEH NHMCKPETHOM IBYMEPHOW Cily4aliHON
BemmunHbl (X,Y). TpeOyercsi: a) HallTH 3aKOHBI pacmpeleNieHHs] COCTaBISIOmMUX X u Y; 0)
BBISICHUTH, 3aBUCUMBI OHM WX HeT; B) BbruucauTb M(X), M(Y), D(X), D(Y) u xo3ddunuent
KOPPEJSLUN CUCTEMBI.

¥ X

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

3aganme 7. Jlng u3ydyeHUs pacmpeleneHHsl 3apaOdOTHOM IulaThl PaOOTHUKOB MpPEANPUSTHS
obcrmenoBano 50 wuyenmoBek. PesympraThl (ThIC. py0.) mpuBeneHbl B Tabmuie. I[locTpouTs
CTpYIIIMPOBAHHBIN psiJl HAOIIOJEHUM, pa30UB BeCh IMaNa3oH Ha 7 paBHBIX UHTEpBaJoB. Tpelyercs:
a) OCTPOUTh HHTEPBAIBHOE pacIipeieieHle BEIOOPKH U TUCTOrpaMMy 4acToT;

0) PUHSIB CEPEIMHBI YACTUYHBIX WHTEPBAIOB B KaYeCTBE HOBBIX BapHAHT, IOCTPOUTH JTUCKPETHOE
pacrnpeieseHre 1 MOJUrOH OTHOCUTENBHBIX YacTOT;

B) HaWTH BBIOOPOYHYIO CPEIHIOID, BBIOOPOYHYIO JHCIEPCHIO, BBIOOPOYHOE CpEIHEe
KBaJ[paTHUYECKOE OTKIOHEHHUE.

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 33,5 5,3 23,2 32,1 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 TeueHne n 4acoB HcCClieOBaNach pab0Ta KAaCCOBBIX amlmaparoB. YCTAHOBIEHO, YTO

YHUCJIO amnmapaTtoB X, BBILEAIIMX W3 CTPOsi, UMEET 3MIUpHUecKoe pacrpenenenue. [IpoBeputsb

TUIIOTE3y O pacupeaeseHuu no 3akoHy llyaccoHa reHepallbHOM COBOKYITHOCTH 3TOW BEJIWYHWHBI.
. 2

Hcnons3oBate kputepui [lupcona ¥~ mnpu ypoBHe 3Haummoctu O PacnpeneneHue cBeeHO B

Ta6J'II/IIIy, rae Xi — KOJIMYCCTBO armapaTOB, BBIIICOIIINX U3 CTpOSI B T€UYCHUEC OJHOI'O 4Haca, I’)i —

YacTOTa 3TOr0 COOBITHS.

X; 0 1 2 31415
n, | 401 | 380 | 167 | 46 | 4 | 2

a=0,01

3ananue 9. PesynpraThl HaOMONEHWA Haa mpu3HakamMu X W Y 3aJaHbl B BHUIE TPOCK YHCEI
(X, Y, n), rae n — yactota HaOMIOACHMI TTapbl 3HaYeHH (X, V).

Tpebyercs:

1) mocTpoUTh KOPPEISIIMOHHYIO TAOIHILY;

2) HalTH BBIOOPOUHBINA KO (ULIUEHT KOPPEIIALINY;

3) coctaBUTh ypaBHEHUE perpeccun Y Ha X.

X — CTOMMOCTh AKTHMBHOW YacTH TMPOU3BOJCTBEHHBIX (POHIOB, MIH. pyd., Y — BbIpabOTKa
MPOJYKIIMK HAa OJHOTO pabouero, Teic. pyo. (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; 1,45 2)}.

3aganue 10. Mcrosb3ys TeOpeTMUECKHE CBEACHHS O CIIy4alHBIX IpOLIECcCax, HAWTU pEIIEeHUE
3aJauu.

CpenHee 4uCIIO CUTHAJIOB, IOCTYNAIOIIMX Ha CTAHLMIO B T€YEHUE MHUHYTHI, paBHO 8. Uemy paBHa
BEPOSATHOCTb, YTO 3a MATh MMUHYT Ha CTAHIUIO TOCTYNHUT 24 BbI30Ba?

IIpumepHbIe BONPOCHI VIS 32U THI pac4éTHO-rpaguyeckoi padorsl Ne 5

[lepeuncnure ocHOBHBIE (POPMYITBI KOMOMHATOPUKH.

ChopmynmupyiiTe KIaCCHYECKOE OTPeICTICHUE BEPOSITHOCTA COOBITHS.

[IpuBenure npuMepsl IPUMEHEHHUS FEOMETPUUECKOTO ONIPEAETIEHUS BEPOSTHOCTH.
ChopMynupyiiTe TEOPEMBI CIIOKEHUS U YMHOKEHUS BEPOSTHOCTEH.

Kakwue coOpITus Ha3bIBalOTCS He3aBUCUMBbIME? HecoBMecTHRIME?

JlaliTe omnpeseneHue MOJTHOM TPYIITBI COOBITHH.

3anumute GopMyy MOJHON BEPOSTHOCTH.

3anummute popmyny baiieca.

9. 3anummre ¢popmyny bepuymu.

10. 3anummrte Gpopmyiy Ilyaccona.

11. 3anummre nokanbHy0 Gopmyiy Jlamnaca.

12. 3anummre uaTerpanbHyto Gopmyny Jlamraca

13. Kak 3a1aTh AMCKpETHYIO ciay4yalinyto Bennuuny? [IpuBennure npumMepsl.

14. Kak 3a1aTh HEMPEPHIBHYIO CAy4aiiHyt0 BenuuHy? [IpuBenute npumepsl.

15.Yto Ttakoe ¢Qynkuus pacupenencaus? Kak Haxomutcs 3Ta (QYHKOHUS A7 JUCKPETHOH U
HETPEPHIBHOU CITydallHOW BEJIMUUHBI?

16. Kak HaliTu MaTeMaTHYECKOE€ OKMAAHWE U AMCIEPCUI0 AUCKPETHON CIIydallHOW BEIMYMHBI?
HenpepbiBHOM citydaliHON BEJTMYMHBI?

17. Yto Takoe reHepanbHasi COBOKYMHOCThL? Beibopka? BapuarmoHHbIi psia?

18. Kak mpoucxoauT rpyniyupoBKa JaHHBIX ¢ UCIIOIb30BaHueM GopMyibl Cteprxecca?
19. Kak mocTpouTs SMIUPUIECKYIO (GYHKIUIO PACIIPEICICHUS ?

20. Kak nocTpouTh MHOTOYTOJIBHUK pacnpenenenus? ['ucrorpammy?
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21. IlepeuncnuTe TOUYEUHBIE OLEHKM MapaMETPOB paclpeneieHuss Mo BbiOopke. YrTo Takoe
nonpaska beccens?

22. Kak o1leHUTh MaTEMaTUYECKOE OXKHUIaHUE JTOBEPUTEITHLHBIM HHTEPBAJIOM IPH YCIOBUH OOJBIION
BbIOOpKK? Masoit BBIOOpKU?

23. Kak oOLIEeHUTh MAaTEeMaTHYECKOE OXHUIAHHE, €CIM M3BECTHO CpEIHEE KBaJApPaTHYECKOE
oTksIoHeHHe? Ecnu Hen3BecTHO?

24. Kak OLIeHUTb JUCTIEPCHUI0 TOBEPUTEIIbHBIM HHTEPBAIOM?

25. Yrto Takoe TOYHOCTH OLleHKu? HaaéxHOoCTh OLeHKH?

26. UTo MpOUCXOJIUT C JOBEPUTEIHLHBIM MHTEPBAJIOM, €CJIU YBEJIWYUTh YPOBEHb 3HaunMocTh? Kak
Ha JIOBEPUTEIBHBIM MHTEPBAN U OLCHKA MATEeMaTHYECKOTrO OXHUIAAHUS BIUAECT HAIMYUE TOYHOU
nH(pOpMaIIUU O CPeTHEM KBaJIPpaTHUECKOM OTKJIOHEHUN?

27.Yto Takoe craructuyeckas rumnote3a? CdhopMynupyiiTe OCHOBHOM NPUHIUI IPOBEPKH
CTaTUCTUYECKUX TUIIOTE3.

28. ChopmynupyiiTe mpaBuia JUisl CpaBHEHHUS BBIOOPOYHON CpelHEW C THUMNOTETHYECKOU
reHepaJIbHOW CpeTHEN HOPMAJIBHOW COBOKYITHOCTH.

29. Kak ucnonbs3oBath Kputepuil cornacusi [Iupcona? Kakyro nHpopMainio o BEIOOPKE OH MOKET
aTe?

30. Yro Takoe ciydaiiHblii mpouecc? CrnyvaitHas GyHKums?

31. Kakoii cirygaliHbI{ MTPOIECC HA3BIBAETCS MAPKOBCKUM?

32. Yto Takoe MapKoBcKas 1ienb? MapKoBcKast 10CiIe10BaTeIbHOCTD?

33. Yro uzobpaxaet rpad cocTosHUN?

34. ChopmMmynupyiTe 3proJuIecKyro TeopeMy s erneit Mapkosa.

35. IIpuBeauTe npuMep COCTaBJICHUS CUCTEMBI ypaBHEeHUM KonmoropoBa /11 MapKOBCKOM IIETH.
36. Kakyro nHpOpMAIUIO COIEPKUT MATPHUIIA TIEPEXOI0B?

37.UYto0 Takoe cucTeMa MaccoBOoro oocmyxuBaHus? [lo KakuM KpUTEpHSIM UX MPHHSITO
KkiaccuuuupoBaTs?

38. Uto Takoe mpocTeninii moTok coobiTuii? Kakumu cBoiictBamu oH o0aaet?

39. [lepeuncnuTe OCHOBHBIE XapaKTEPUCTHKH 3S(P(HEKTUBHOCTH pabOTBl CHUCTEMBI MacCOBOTO
00CITyKUBaHUS.

3.2 TunoBble 3aaHus ISl BLINOJTHEHUsI KOHTPOJIbHBIX PadoT

BapuanTsl 3amaHuii 71 BBITOJHEHHS] KOHTPOJBHBIX pPa0OT BBUIOKEHBI B AJIEKTPOHHOU
nHpopmanmonHo-oopazosatenbHoi cpeae 3a0VKT Upl VIIC, goctynmHoit oOywaromemycs: depes
€ro JIMYHBIA KaOWHET.

Hwxe mpuBeneHsl 00pas3iibl THUIMOBBIX 33JaHUMN MJIs BBITIOJHEHHUS KOHTPOJIBHBIX pPalOT IO
TeMaM, MPeAyCMOTPEHHBIM paboUel MporpaMMoil TUCITUTUIUHEI.

OO0pa3zen THIIOBOT0 BAPMAHTA 3aJaHNS 11l BHINIOJHEHNSI KOHTPOJIbHOI padoThl Ne 1

3aganme 1. JlaHa cuctema Tpex JIMHEWHBIX ypaBHEHUH C TpeMs HeusBecTHbIMM. Haiitu ee
pemenue: a) mo popmynam Kpamepa; 6) metonom ["aycca.

X+2y—z=-3

2x+3y +z=-1,

X-y-z=3.
3aganme 2. Haiitu matpuny, oOpaTtHyro K pAaHHOW. I[IpaBMIBHOCTH BBIYMCIIEHHS OOpaTHOM
MaTpHILIbI IPOBEPUTH, UCTIOIb3YsI MATPUYHOE YMHOKEHHUE.

3 2 6
2 1 1
I 1 -1



3ananue 3. J[aHbI KOOPAWHATHI BEPIIUH TUpaMuasl AjA,AszAy4. Haiitu:
a) JuInHy pedpa AAs;
0) yron mexay pebpamu A1A; u AjAg;
B) IUIOLIAJbL TpaHu AjAsAs;
') YpaBHEHHUE TJIOCKOCTH, MMPOXOIAIIEH Yepe3 BepIInHy A4 MapajuieIbHO OCHOBAaHUIO AAsAs;
1) ypaBHEHUE BBICOTHI, OMYIICHHOHN U3 BEPIINHBI A4 Ha OCHOBaHHE AjAAj.
A, (0;5,0) A, (23,-4), A,(0,0,6) A, (-3,1,—1).
3ananme 4. J[ansl KOOpIUHATHI BEPIIMH TpeyroibHuka A, B, C. Halitu:
a) ypaBHEHHE MeMaHbl, IPOBEAEHHON K cTopoHEe AB;
0) ypaBHEHUE U JIIMHY BBICOTHI, OMYIIEHHOMN U3 BEPIIUHBI A.
A(2-1) B(2;3), C(-1;3)
3ananue 5. [lyreM napamiensHOTO IEPEHOCA CUCTEMbI KOOPIMHAT MTPUBECTH YPAaBHEHUE KPUBOH K
KaHOHUYECKOMY BH]1Y U IOCTPOUTH KPUBYIO.
X’ +y?—2x—-6y +6=0
3aganue 6. Haiitu oOnacts onpenenenus (QyHKIUH.

x+1 1 In(1+ x)
a) y= +— 0) y=—-—-.
)Y 1-2x  x° x=3
3ananme 7. Haiitu npenens! (He moap3ysach npaBuioM Jlonurans).
. ST H3xT +x -1 e UX+1=2
DM e O lim=, 5~
xow 1X =3X" — X" +3x 3 X-=3

3apmanme 8. HccrenoBath (YHKIMIO HAa HENPEPHIBHOCTH, HAWTH TOYKH paspbiBa (DYHKIUH |
YCTaHOBUTH UX Xxapakrep. CaenaTh CXeMaTUYECKUI YepTex.
1/(x+1) npu x < -1,

X npu —1<x<1,
V= 1-x*  npu 1<x<2,
-3 npu x>?2
3ananme 9. Haiiti npousBoJHyI0 y! OT 331aHHON (YHKIIUH:
a) y:3/3ex+2\/;; 0) y =sin6x-In(1+x);
2 1 X = arctg2t;
_narctg’x 2. F) g2t
B) y=3 3Igz, {y=76t.

3ananue 10. Halit npou3BOAHYI0 y” OT 3aJaHHOM (DYHKIMU:

y =x*In3x
3ananme 11. Haiitn HamOonbliiee M HauMeEHbIIee 3HAYCHUS (QYHKUUH y= f(x) Ha 3aMKHYTOM
NPOMEKYTKE [a; b].

X+1

fx) ==, [-2; 2]

3ananue 12. [IpoBecTu nosHOE McCien0BaHUEe (PYHKIIMH U IIOCTPOUTH €€ rpaduK.
2
X" +1

x* -1

Oo0pasen THIIOBOT0 BAPUAHTA 3aJaHUSA VISl BHINIOJIHEHUSI KOHTPOJbHOUH padoThl Ne 2

3ananue 1. HaliTu HeonpeieIeHHbIE MHTETPAIBI
a) (2X - 1)2 : 0) dx .
[EXIPe =,
X

xIn x




B) J.(3—5x)lnxdx; r) J‘X(X++6)2()jxlo_

3ananmue 2. Haiftu onpeenieHHbIA HHTETpall
J. 4x dx
03(Bx -8 —233x -8 +4

3aganue 3. Boruncauts HeCOOCTBEHHBIC HHTETPAIIBI (MIIM YCTAHOBHUTD UX PACXOAMMOCTD)

©dx
o
exIn” x

3aganmne 4. Pemuts 3agaun
a) HAWTH IUIOLAaAb (PUIYpPbl, OTPAHUYECHHON JIMHUAMHU y = X + 4 U y = X* + 4X;

x =9(t —sint);
0) BBIYMCIUTD JJIMHY YaCTH LUKIOUIIBI i 0<t<r.
y=9(1-cos t)
3ananme 5. Pemuuts 3aqauy
. X=y oz 0z
JHana ¢byHKIMA z = arcsin . Ilokasate, 4T0 x — + y — = 0.
X+y ox oy

3aganue 6. Haiitm HammeHblnee w HawOoibliee 3HaueHWss (QyHKUUM Z =f (x, y) B 3aJaHHOM
3aMKHYTOW 00J1aCTH
z=x*+2xy - y* —4x B TPCYIOJIbHUKEC, OTPAHUYCHHOM NPSAMBIMU ¥y = x +1, y =0, x=3.
3aganmue 7. Haiiti sxcTpeMyM QyHKIMU ABYX NEPEMEHHBIX.

Z=2x"+5y* +4x+20y —1.
3aganue 8. Haiitu npousBoaHylo QYyHKIMH  z=f(x,y) B TOouke M B HallpaBJICHUU:
a) rpaaueHTa; 0) yka3aHHOT'O BEKTOpA.

z=e"+xy+y*; M(0;1); a=2i-j.

3aganue 9. BblYMCIUTH € MOMOIIBIO JBOMHOTO HMHTETpasia IJIOW@AAb (UIYpbl, OrpaHHYEHHOU
yKa3aHHBIMH JJUHUSMHU

X’ +y’=4x,y=0,y=x
3aganue 10. BprumcnuTh ¢ MOMOIIBIO TPOMHOrO HHTErpajga o0beM Tejaa, OrpaHUYEHHOIO
YKa3aHHBIMH [TOBEPXHOCTAMHU

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

3aganue 11. BeruncnauTh KpUBOJIMHENWHBIN UHTErPAJl IO KOOPAMHATAM
I(Xz - 2xy)dx - (y2 - 2xy)dy , e L — nyra xpuBoii y = x> ot To4kH (0;0) 1o Toukwm (1;1).

L
3aganme 12. HalitTu BenuMuumHy W HampaBieHWE HaMOOJBIIErOo W3MEHEHUs (YHKUIHU

U(M)=U(x,y,z) B touke M,(x,,Y,.Z,)
UM)=xyz, M,(2,0,2).

O0pasen TUIIOBOI0 BAPMAHTA 32JaHMSA /ISl BHINOJHEHUSI KOHTPOJIbHOM padoThl Ne 3

3ananue 1. Haiitu pemenue qudepeHnnansHoro ypaBHEHHS TIEPBOTO MOPSIIKA
ylny+xy'=0,y(l)=e.

3ananme 2. Haiitu permenue qudQepeHmanbHOro ypaBHeHHs IEPBOro MOpsiIKa

y' Y = xsinx.
X

3ananue 3. Haiitu oO1iee pemenue qudGepeHMaibHOr0 YpaBHEHHS, Oy CKAIOIIET0 MOHKEHUE MOPsIKa



2
(1 - X ) y"—xy =2.
3ananmue 4. Haiitn pemenne muHeHHOTO AU(HEepEHITNATEHOTO YPAaBHEHHUS BTOPOTO TIOPSIKA C TIOCTOSTHHBIMH
kod(pdumenTamMmu

y' =5y +6y =0, y(0)=0, y'(0)=-
3aganmue 5. Haiitn pemenne nuaeiiHoro aud¢epeHnnaisHOro ypaBHEHHS BTOPOTO TIOPAIKa ¢ TIOCTOSHHBIMU
K03 UITEeHTaMU

y" —10y' + 25y =10e>".

3aganue 6. Pemuts cucremy nuddepeHnuanbHbIX ypaBHEHUN

%_ -y
ddl‘

y

— =2y —-2Xx
at Y

3aganmue 7. I/ICCJ'IGIIOBaTB YUCIIOBOM PsJl HA CXOAUMOCTh

o0 0

Z8n 1 i 3"(2n - 1) Z

1 n=l1 3/’) +1

3ananme 8. lccnenoBars Ha aOCOMIOTHYIO U yCJ‘IOBHYIO CXOJMMOCTb 3HaKOUYEPEYIOIUNCS PsijL

Z( )"

3aganue 9. Hailtu mHTEpBan CXOOUMMOCTH CTENEHHOTO psfa. MccienoBaTh CXOOUMOCTh psija Ha
KOHIIaX MHTEpBaja CXOAUMOCTH

Z(X—l) ‘

3aganue 10. Haiitu B BuJe CTENEHHOTO psija pelieHne AuQdepeHlnaIbHOro ypaBHEHUS,
YIIOBJIETBOPSIIOLIEE 3aJaHHBIM HayaJIbHBIM YCIOBUAM. OrpaHUYMTHCA YETHIPbMSI WIEHAMM psja
] 3
y'=y -5x, y(0)=1.
3aganue 11. Paznoxuts B pan Oypbe 3a1aHHYI0 G YHKIUIO

, —7<x<0;
a) f(X) = i ; 0) f(x)=x +1, x e [0; 1] o cuHycam.
-2, O0<x<r.

3ananue 12. IIpencraButh 3amanHyo GyHKUIUIO W=f(z), TA€ Z=x+iy, B BUAEC W=u(X,y)+iv(x,y) u
MIPOBEPUTH, SBISAECTCA U OHA aHanuTU4Yeckoil. Ecnu nma, To HailTH 3HaueHUEe ee MPOU3BOIHON B
TOYKE Zp.

f(z)=2> +z+2-3i,z,=1-2i
3ananue 13. BerancauTs uHTErpain
I(l +1i-2Z)dz, rne L — oTpe30K NpsAMOM OT TOYKH z, = O J0 TOYKH z, =1+ .

3apanue 14. MeTtonom ONepaluOHHOIO WCUYHCIICHUS HaWTH JacTHOE pelieHue
nudPepeHIaNIbHOTO YpaBHEHUS, YIOBIETBOPSIONIEE 3a/IaHHBIM HAYaIbHBIM YCJIIOBHSIM

x''-2x'+x = 4e”, x(0) = 0, x' (0) =

3apanme 15. MeTonoM ONEPALIMOHHOTO MCYHUCICHHUS HAWUTH YacTHOE pEUIEHUE CHUCTEMBI
nudpepeHIMaIbHBIX YPaBHEHUH, yIOBIETBOPSIONIEE 3aIaHHBIM HaYaJIbHBIM YCJIOBUSIM

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



O0pasen TUIIOBOI0 BAPMAHTA 32/IaHMS /ISl BHINOJTHEHUS] KOHTPOJIbHOI padoThl Ne 5

3ananue 1. JlokaxxuTe TOXKIECTBO

AN(A U BYU (AU B))U(AU B)=A.
3ananme 2. Pemuts 3aauy
Crynaent 3Haet 55 u3 70 BonpocoB mporpammbl. Kaxkapiit 5k3aMeHaIIMOHHBIN OMIIET COACPIKUT TATh
BONpocoB. HaliTu BeposATHOCTB TOT0, UTO CTYJEHT 3HAET TP BOIpoOca OuieTa.
3aganue 3. Pemuts 3a1auy
Bpocatorcs Tpu oarHaKOBbIe MOHETHI. HaiiTh BEpOsSTHOCTD BbINAJeHUS TPEX repOoB.
3aganue 4. CiyuaiiHas BenuunHa X  33JlaHa  3aKOHOM  pacmpeneieHus. TpeOyercs:
a) HaliTu (QyHKIMIO pacrpeneieHus ciydaiHOW BenuuuHbl X; 0) MOCTPOUTH TpaduKk (QYHKIUU
pacrpeeneHus CIIy9aifHOW BEJTMYUHBI X; B) BBIYUCIIHTH MATEMATHIECKOE OKUIaHUE U AUCIIEPCHIO
CIIy4alHOU BEJIMYUHBI X.

X|-21-1]0]1
P|01]02|03]7?

3aganme 5. Jlama  yHKIuA pacnpeneieHus HEKOTOpOH
HEeTIpepBIBHOU citydaiiHou BennmumHbl X. TpeOyercs: a) Hailtu A; 6) mocTpouTh rpaduk GyHKIUHA
pacnpeneneHus ciaydailHOM BeIWYMHBI X; B) HAWTH IJIOTHOCTh PACIpENEeHUs ClydalHOU
BEJIMYMHBI X, OCTPOUTh €€ IpauK; I') BBIUUCIUTh MAaTEMATUYECKOE OXMIAHHE U IUCIIEPCHIO
CIIy4alHOU BEJIMYUHBI X.

0, x<0,
F(x)=7Ax, 0<x<],
1, x>1.

3aganue 6. Haiftu BeposTHOCTP mMoOMajgaHus B 3aJaHHBIA MHTepBan (a, f) HOPMAaJbHO
pacupeeIeHHON CIy4aiiHOM BENWYMHBI X, €CIIM M3BECTHBl €€ MaTeMaTHYECKOE OXKUIAHUE a U
CpelHee KBaJpaTHUECKOe OTKIIOHEHUE O.

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

3ananme 7. 13 reHepaibHOM COBOKYIHOCTH, pacHpeieiIEHHON MO HOPMaJIbHOMY 3aKOHY, B3siTa

BbIOOpKa. Haiftu: a) BeIOOpOUHYIO cpenHIOO X,; 0) BBHIOOpPOYHOE cpenHee KBaJpaTHUECKOe

OTKJIOHEHHE O0,; B) € Haa&KHOCTBIO y =095 JIOBEPUTEIIbHBIM HWHTEpPBAT JJIsl  OLIEHKH
MaTeMaTHYECKOTO OKUJAHUS a TEHEPATbHON COBOKYITHOCTH IIPH U3BECTHON JUCTIEPCHH 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 pa3HOYPOBHEBbBIE 3a1a4H

PazHOypoBHEBBIE 3a7aul BBUIOKEHBI B DJIEKTPOHHOH WH(MOPMAIMOHHO-00pa30BaTEIHHON
cpene 3a0VDKT UpI'VIIC, noctynHoit oOydaroiiemMycs uepe3 ero JMYHbIN KaOuHeT.

Huxe npusenensl o0pa3ibl pa3HOYPOBHEBBIX 33jau 10 TEME, IPETyCMOTPEHHOMN paboueit
IPOrpaMMO TUCIUITIIHBI.

OO0pa31pl pa3HOYPOBHEBBIX 337124

Hatitu:

13/~ 2+ 2i; 2)Vi; 3)¥;



4-3j
4) -]

4+3i
Crnenyroniyie KOMIUIEKCHbBIE YHCIIa U300pa3uTh BEKTOPaMH, ONPEAEIUTh UX MOAYJIU U apTyMEHTHI U
3anMcaTh B TPUTOHOMETPUYECKOM MoKkazareabHou hopMax (pu —7 <@ < 7)

5)(a+bi)’ —(a—bi)°.

6) z = —i; 7)z=—2--2.
Pemnth ypaBHeHUS:
8)x®-8=0; 9) x° +64 =0.

3.4 TeMbl KOHCIIEKTOB

TemMbl KOHCIIEKTOB BBIJIOKEHBI B AJEKTPOHHOUW HH(OPMAIIMOHHO-00pa30BaTeIbHON cpefe
3a6KT UpIl'VIIC, nocTynHo#i 00yJaromieMycst 4epe3 ero JNIHbIA KaOWHET.

Huxe mnpuBeneHbl TeMbl KOHCIIEKTOB, MPEIyCMOTpPEHHbIE pabodeld mporpamMmon
JUCIUILINHEL.

TeMBI KOHCIIEKTOB

. KommuiekcHele uncia.

. Matpuiibl ¥ onpeeauTeny.

. O6paTuMoCTh MaTpHIL.

. CucTeMbl JIMHEWHBIX aIre0OpandecKuX ypaBHEHUH.

. CucTeMbl KOOPAMHAT Ha MPSMOM, MJIOCKOCTU U B IPOCTPAHCTBE.
. [IpousBeieHre BEKTOPOB.

. [Ipsimast TMHMS HA TUIOCKOCTH.

. Kpusbie BTOpOTO nopska.

. [ImockocTh 1 ipsiMasi B IPOCTPAHCTBE.

0. [ToBepxHOCTH BTOPOTO MOPSIKA.

11. DneMeHThl TEOPUU PYHKIMH.

12. Teopus npenemnos.

13. HenpepbIBHOCTH (PyHKITHH.

14. TlonsiTHE TPOU3BOAHOM.

15. Iuddepenunan GpyHKINH.

16. UccaenoBanue GyHKUIUH ¢ TOMOILBIO IPOU3BOIHOM.

17. O61muii 1u1aH uccie10BaHus (PYHKIIMMA.

18. HeonpenenéHHplii HHTETpaI.

19. Tlpocreiimme METONBI HHTETPUPOBAHMUS.

20. MeTo bl UHTETpUPOBAHUS ApOOEH U TPUTOHOMETPUUYECKHUX BBIPAKEHHH.
21. MeTtoasl HHTErpPUPOBAHUS NUPPALMOHAIBHBIX BBIPAKEHUMN.

22. OnpenenéHHplii UHTETpal.

23. HecoOCTBEHHBIE HHTETPAIIBI.

24. KpuBOJIMHENHBIE UHTETPAJIBI.

25. OyHKIUHA HECKOJIBKUX TTEPEMECHHBIX.

26. uddepennupoanne GyHKIIUU HECKOIBKUX TIEPEMEHHBIX.
27. DxcTpeMyMbl (QYHKITUHU ABYX MTEPEMEHHBIX.

28. HeoOxoaumoe 1 JOCTaTOYHOE YCIOBUE KCTpeMyMa (PYHKIIMH HECKOJIIBKUX TIEPEMEHHBIX.
29. KpaTHble UHTErpasl.

30. IToBepXHOCTHBIE UHTETPAJIBI.

31. Teopema OcTporpajickoro.

32. Teopema Crokca.

33. OcHOBHBIE TOHATHUS TeOpun TUDHPEPEHITNATBHBIX YPaBHEHUH.
34. TuddepennnaabHble ypaBHEHHS BBICIINX TOPSIKOB.

35. Jlunetinbie quddepeHImaibHbie YpaBHEHUS C TOCTOSITHHBIME KO3 GUIIMEHTaMU.

— O 00 1O\ N KW~



36. Cucremsl quddepeHanbHbIX ypaBHEHUI

37. OCHOBBI BEKTOPHOTO aHAJIN3a U TEOPUU MOJI.

38. CX0auMOCTbh 3HAKOMOJIOKUTEIBbHBIX PSII0B

39. CX0IMMOCTb 3HAKOIIEPEMEHHBIX PAOB.

40. OyHKIMOHAIBHBIC PSIBI.

41. Paner @ypee.

42. OyHKIMU KOMIUIEKCHOTO IEPEMEHHOTO.

43. TucddhepeHunpoBaHre U MHTErpUpOBaHUE (PYHKINH KOMIIJIEKCHOTO apryMeHTa.
44. Paznoxxenne GpyHKIuu B psija Jlopana.

45. OCHOBBI ONEPALIMOHHOT'O UCYUCIICHUS.

46. DeMeHThl TCOPUU MHOXECTB U BBEJIEHHE B KOMOUHATOPHUKY.
477. BBeeHue B TEOPUIO BEPOSITHOCTEH.

48. YcnoBHast BEpOSITHOCTb.

49. IloHsTHE MTOJIHOM BEPOSTHOCTH.

50. IToBTOpHBIC UCTIBITAHUS.

51. JIucKpeTHbIE U HENPEPBIBHBIE CIIyYaliHbIE BEINYNHBI.
52. Knaccudeckue pacipeeieHus CIydailHbIX BEJIHUKH.
53. OcHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH.

54. JIsymepHBIC CTydaiiHbIe BETUYHHBI.

55. BeeneHue B MaTEMAaTUYECKYIO CTATUCTHKY.

56. ToueuHble OLIEHKH MTaPaMETPOB PACIIPEICIICHUS.

57. NnTepBalibHbIE OLIEHKU TapaMeTPOB pacIpeIeIeHHs.

3.5 TunoBble KOHTPOJILHBIE 3aaHUsl VI IPOBEAeHUS TeCTHPOBAHUA

q)OHI[ TECCTOBBIX 3aI[aHI/II71 Mo AUCHUIIIIMHE COACPIKUT TCCTOBBIC 3a/laHUs, paCPCACIICHHBIC I10
pas3aeiiaM u TeMaMm, € YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.

CrpykTypa (poHIa TECTOBBIX 3alaHUH MO JUcHUIUIMHE «MaTteMaTHKa»
(ounas ¢popma oOyuerus — 1 cemecTp, 3a04Has popma oOydeHns — Kype 1 ceccust 3uMHSIsA)

XapaKkTepucTUKa KomuuectBo
MuaukaTop 1OCTHXKEHUS Tema Ny
COJZIEPXKATEITHHOTO TECTOBBIX 3a/IaHUH,
KOMIIETEHIINU B cooTBeTcTBHH ¢ PITJ]
JJIEMEHTA Tunsl T3
3HaHue 2-0T13
1-3T3
Marpuungs!. Onepaunvn HaJ VyeHie 1-0T3
MaTpullaMH, UX CBOHCTBA 1-3T3
JHelictBue 1-0T3
OIK-1.4.3 .
-1.4. naet oCcHOBBI 2013
BBICIIICH MATEMATHKH, 3Hanue 1-3T3
CrnocobeH IpeICTaBUTh 1-0T3
MmareMaTnieckoe omucanne | OOpaTHas MaTpuia Ymenue 1 _3T3
MIPOLIECCOB, UCIOIB3YET
. 1-0T3
HABBIKH MaTEeMaTHIECKOTO [eiictBue 1-3T3
OMUCAHUS MOJEIUPYEMOTO
1-0T3
nporiecca (00beKTa) IS 3HaHue 2373
CIICHUS MH)KCHEPHBIX
p P IIpocreiime 3aaun aHATUTHIECKOI 1-0T3
3a1a4 YMeHue
TEOMETPUH 1-3T3
JetictBue 1-0T3
1-3T3
3HaHue 1-0T3
[IockocTh U psimast B 1-3T3
MIPOCTPAHCTBE 1-0T3
YMeHnue 1-3T3




1-0T3

HeiictBue 1-3T3
3Hanue 1-0T13
1-3T3
. 1-0T3
DneMeHTbl Teopur YHKLUI Ymenune 1-3T3
HeiictBue 1-0T3
1-3T3
3HaHue 1-0T3
1-3T3
[Ipenen nocieq0BaTeIBPHOCTH 1 1-0T3
(YHKIIMH, CBOWCTBA IIPE/IEIIOB Yvenme 1-3T3
JelictBue 1-0T3
1-3T3
3nanne 1-0T13
1-3T3
[IpubnuxeHHbIC BEIYUCICHUS C VMeHIe 1-0T3
MTOMOIIIBIO TuddepeHnana 1-3T3
JleiictBue 1-0T13
1-3T3
3HaHue 2-0T13
1-3T3
CucreMbl TUHEHHBIX 1-0T3
o YMeHue
anreOpandeckux ypaBHEHHHA 1-3T3
JleticrBue 1-0T3
1-3T3
3HaHue 1-0T3
2-3T3
CoOcTBeHHBIE 3HAYCHUS 1 BEKTOPBI 1-0T3
MaTpuI| Ymerne 1-3T3
JelictBue 1-0T3
1-3T3
3HaHue 1-0T13
N 2-3T3
JelicTBus HaJ BEKTOpaMH B
reOMETPUYECKON U KOOPAUHATHOU VMeHue 1-0T13
VK-1.1. Ananusupyer (popmax 1-3T3
MIPOOJIEMHYIO CUTYaIHIO JleiicTue 11 B (3)%)’
(3amauy) U BBIICTISIET €€
0a30BbIC COCTABIISIONINC. 3HaHue 1- (;Tg
PaccmarpuBaet pasnudHbie | Kpupble BTOpPOTo MOpSIKA: 11__0:1;3
BapHUaHTbl pELICHU OKPY>KHOCTb, 3JUIUIIC, THIIepOoIIa, Ymenue 1-3T3
po0IeMHOI cUTyarun napa6ona
(3amaum), pazpabaTsIiBacT JleiicTBHE 1-0T3
ITOPUTMBI UX PeaTH3aliu 1-3T3
3nanne 1-0T13
[unuHApHYECKHEe U KOHHYCCKUE 1-3T3
noBepxHocTU. [ToBepxHOCTH 1-0T3
Ymenue
BpanieHus. [ToBepxHOCTH BTOPOTO 1-3T3
nopsiika Jleiictaie 1-0T3
1-3T3
3Hanue 1-0T13
KomrutekcHbie uncia B 1 -3T3
anreOpanveckoi, 1-0T3
N YMeHue
TPUTOHOMETPHUECKON U 1-3T3
MOKa3aTeIbHON (popmax JleiicTaie 1-0T3
1-3T3
3HaHue 1-0T3
[IpousBoanas pyHknuu, ee 1-3T3
TEOMETPUICCKUH 1 MEXaHMUECKUI 1-0T3
Ymenue
CMBICTT 1-3T3
HeiictBue 1-0T3




1-3T3

45 -0T3

Hroro 45 -3T3

[onusit komriekT O T3 XxpaHUTCA B ANEKTPOHHONM HHPOPMAIIMOHHO-00pa30BaTeIbHON Cpefie
3a6 KT Upl'VIIC u obyuaromuiicss UMEET BO3MOKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIMOHHBIM
BapuaHToM OT3.

Hwxe npuBeieH oOpasell THIIOBOTO BapuaHTa HTOTOBOTO TECTa, MPEYCMOTPEHHOTO paboyuei
MPOrpaMMOM TUCIUILTHHBI

O0pa3zer; TUIIOBOTO BapuaHTa UTOIOBOTO TECTA,
MPEAYCMOTPEHHOTO pabodel MporpaMMoOin JUCITUTUTHHBI
(ounas ¢popma obyuenust — 1 cemectp, 3aouHast popma oOydeHus: — Kype 1 ceccust 3UMHSIs)

1. Eciiu TpaHCIIOHMPOBATH MATPHILy 37 , IOJIYYUTCSI MaTpULa:
2 =3
a) 4 9
-3 7
6) 2 4
4 =
) 7 =3
74
B VP2
-2 —4}
e) CR
2. Onpenenurens | ‘11 %2 | pprancnsercs no Gopmyie:
ay dyp

a) a, a, —a, a
0) a,, a, —a, a,
B) a,, a, +a, ap,

r) a;, a, —ay, ay

3. Cpenu ypaBHEHHUI BTOPOTO MOPSIAKA yKa3aTh ypaBHEHUE DJUIHIICA:

a) x*_y?_
a’> b’

6) x> 2
—+—==1 (a#b
Sty =l (azh)

B) y? =2px

4. YT10Boi#t KOAQPUIMEHT NPSMOH, 3aJaHHON YPaBHEHUEM x-5y-3=0,paBeH ...
a) L,
5

6) _ L.
5



5. Kak Ha3piBaroTCst KOO PHUIIMEHTHI pa3iiosKeHHUs BEKTOPa M0 KOOPJAMHATHBIM BEKTOPaM B JTAHHOK
cucTemMe KoopauHat?

a) KOOpJMHATAMU BEKTOPA;

0) COOCTBEHHBIMH YHCIIAMH;

B) IPOCTHIMU KOdhPHIIEHTaMU.

6. Kak HaliTu KOOpJMHATHI BEKTOpa?
a) U3 KOOPJIMHAT €ro KOHIIA BBIYECTh KOOP/IMHATHI HaUasa;
0) U3 KOOpJIMHAT €ro Hayasla BEIYECTh KOOPAUHATHI KOHIIA;
B) UBMEPUTDH TUHEHUKOU Ha YEPTEKE;
T') U3BJIEYb KOPEHb U3 CKAJIIPHOTO KBaJipaTa 3TOr0 BEKTOpa.

7. IlocTaBbTE B COOTBETCTBHE MaTpuny U 3HAQ4YCHUC eé OIIPpCACIINTCIIA

(% 1) 1
6){f'l i] 2) 15
B)(g :;) 3)-22
r) (151 3] 4)2

8. YkaxuTe MpaBUIbHBIN MOPSIIOK YWICHOB MOCIEI0BATEIBHOCTH, €CJIM U3BECTHO, UTO €€ Mpeies
paBeH 0.
a) l;
1
0)3:
1
B) E;
1
L
) 1e’
-5 3

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

10. Ecnu uyucno cTpok MaTpuisl paBHO 4Mciy €€ cTOJiOLIOB, TO IMepea HaMmu
MaTpHIIa.

11. BEKTOpBl — 3TO BEKTOPBI, JieXKalue Ju00 Ha OJHOW MpsMOH, n1ubo Ha
napayieNIbHbIX IPSIMbIX

12.  UW3BecTHO ypaBHEHHE NPIMON y — —1x 5. YTIOBOH KOIQOUIMEHT NPSIMOH, KOTOpas
NEpIEHIUKYIISIPHA 3aJaHHOM NPSAMOMN, paBeH

13. U3BecTHO ypaBHEHHE TMPSAMOH y=4x+3. YrioBoil Ko3(pdUIMEHT HpsAMOH, KoTopas
napajjiesbHa 3aJJaHHOM MPSAMOM, paBeH



14. BexTopHO€E POU3BEAEHUE BEKTOPA a HAa BEKTOP b 1aér c.

15. KoopnunaTel BEeKTOpa @ =U+V +p, TA€ T =2i—3j,v =3/ +2j, P =-2i+3j, PaBHBI
(B OTBETE YKa)KHUTE JIBa yncia 6€3 mpoOeIoB MEXTy HUIMH B CKOOOK).

a,x+a,y+a;z=>b,
16. ®opMyIibl HAXOXKICHUS PEIICHUSI CUCTEMBI a,X+ay,y+a,z=>b,"

a,X+a,y+a,z=»>b,

x=2x, y = Ay ,z =A< HaswBaroTCs GopMyTaMuU
A A A
17. TlpousBognas (QyHKUMH Vv =x° paBHA . (otBer BBecTH 0e3 mpoOenoB,

Harpumep: 2x”3)

18. Haiinute pelnieHne CUCTEMbl JIMHEHWHBIX YpaBHEHUU. B oTBeTe 3amuinnTe CymMMy HalJE€HHBIX
3HA4YCHUM NIEPEMEHHBIX
x—y+2z=11
—2x+2y+3z=6
Jx—4y—z=-2

CtpykTypa GoH1a TECTOBBIX 3a/IaHHH 110 AUCIUTUTMHE «MaTeMaThuKa
(ounast hopma oOyueHHsT — 2 cemecTp, 3a04Hast hopma oOydeHns — Kype | ceccus eTHss)

XapakTepucTUKa Komuuecto
MuaukaTop 1OCTHXKEHUS Tema Ny
COJZIEPKATEITHHOTO TECTOBBIX 3a/IaHUH,
KOMIIETEHIINHU B cooTBeTcTBUH ¢ PITJ]
3J€MEHTA Ttunsl T3
3HaHue 2-0T13
ITepBooOpa3uas. HeonpeneneHHBbIH 2 —-3T3
HWHTErpaj U ero ceoiicta. Tabmuma VyeHie 2-0T3
nHTEerpanoB. OCHOBHBIE METObI 2-3T3
UHTETPUPOBAHU . 2-0T3
HeiictBue
2-3T3
1-0T3
3HaHue
HHTerpupoBanue pamroHaIbHBIX 1-3T3
OIIK-1.4. 3naeT OCHOBBI npoGeit 1-0T3
BBICIIIE MaTeMaTHKH, Ymenue 1-3T3
croco0OeH MpeICTaBUTh
Wurerpuposanue
MaTeMaTH4ecKoe ON1CaHne .
TPUTOHOMETPHYECKIX BBIPKECHUH, 1-0T3
MIPOIIECCOB, UCIIOIB3YET 3HaHue
yYHHMBEpCaabHas 1-3T3
HABBIKH MAaTEeMaTHYECKOTO
TPUTOHOMETPHYECKas MTOICTAHOBKA
OTHCaHUS MOACIHPYEMOTO 2013
mporecca (00beKTa) s 3HaHue 2313
€IICHUS MHKEHEPHBIX
P P WuTerpupoBanne HEKOTOPBIX 1-0T3
3a1a4 N Ymenue
HUPPALUOHATBHBIX BRIPAKEHUH 1-3T3
. 1-0T3
HeiictBue 1-3T3
DneMEeHTBl BEKTOPHOTO aHAJIN3a. Snanme 1-0T3
dopmyna OcTporpagcKkoro 1-3T3
1-0T3
3HaHue
DneMeHTHl BEKTOPHOTO TIOJISI. 1-3T3
®opmyna Ctokca Vyerie 1-0T3
1-3T3
VK-1.1. Ananusupyet 2-0T3
. 3HaHue
MPOOIEMHYIO CUTYAIHIO OmnpeneneHHbIit THTETpal, ero 2-3T3
(3amauy) u BBIIEISCT € CBOMCTBA ¥ BEIYHMCIICHUE VyeHie 1-0T3
0a30BbI€ COCTABIISIIOLIHE. 1-3T3




PaccmarpuBaet paznuunsie | HecoOcTBEHHBIE, UX CBOWCTBA U 1-0T3
3HaHue
BAPHAHTBHI PELICHUS BBIYHCIICHUE 1-3T3
po0JIeMHOI cUTyaruu 3 1-0T13
(3amaum), pazpabaTeIBacT HaHne 1-3T3
ITOPUTMBI UX peanu3aiuu | [TpunoskeHus HHTErPATHHOTO 1-0T3
YMeHue
HUCYHUCIICHUS 1-3T3
HeiictBu 1-0T3
crerere 1-3T3
DYHKIIUM HECKOJILKUX MEPEMCHHBIX.
1-0T3
[Ipenen, HETIPEPHIBHOCTD (DYHKIIUU 3HaHue 1-3T3
HECKOJIbKUX IEPEMEHHBIX
OKCTpeMyMBI (QYHKIMH ABYX
TIepeMEHHBIX, HEOOXOIMMBIE U 1-0T3
3HaHue
JOCTAaTOYHBIC YCIOBUS 1-3T3
CYILIECTBOBAHUS IKCTPEMyMa
3name 1-0T3
Ham 1-3T3
OO6m1ast cxeMa IIOCTPOCHUS 1-0T3
YMeHnue
HHTErpaja 1o ooaactu 1-3T3
JleiictBue 1-0T3
1-3T3
3HaHue 2-0T13
2-3T3
Brruncnenue u npunoxeHus 2-0T3
YMeHnue
KpaTHBIX MHTETPAJIOB 2 —3T3
JleiictBue 2-0T13
2-3T3
3Hanue 1-0T13
1-3T3
3aMeHa IepeMEeHHBIX B KPaTHBIX 1-0T3
YMeHnue
HHTETpajax 1-3T3
HeiictBue 1-0T3
1-3T3
3HaHue 1-0T3
1-3T3
KpuBonuneiinpie HHTErpasbl YMenue 1-0T3
P P 1-3T3
JelictBue 1-0T3
1-3T3
3Hanue 1-0T3
1-3T3
IToBepXHOCTHBIE UHTETPAJIBL. VMeHe 2-0T3
[Inowmans NoBEpXHOCTH 2-3T3
JeiicTBue 2-0T13
2-3T3
Uroro 45-0T3
45 -3T3

[Tonupiii kommuiekT T3 XxpaHUTCS B 2IEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEILHON cpeie
3a6KT UpIl'VIIC u oOyuaromuiics UMEET BO3MOXKHOCTh O3HAKOMUTHCS C JIEMOHCTPAIIMOHHBIM
BapuanToM OT3.

Huxe npuBenen obpaselr TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
MPOrpaMMON JUCITUTUTHHBI

O0pa3zer TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,

MPEyCMOTPEHHOTO paboueii mporpaMMON TUCITUTLINHBI
(ounas popma oOyueHus — 2 cemectp, 3aouHas Gpopma o0ydeHust — Kypc 1 ceccust JeTHsIs)

1. Heonpenenenuslii materpan | x dx paseH...




6) x*+c
8
X
B) —+c
) 8

r) lxg+c
7

) lx6+c
7

e) 7x°+c

. . | cos( Tx+3 ) dx.
2. HaiiTu HeomnpeieneHHbIN UHTETpal - ' '

sin (Tx+3)+¢

a)
1. ._ .
—sin (Tx+3)+¢
6) '/
1. . .
——sin(Tx+3)+¢
B) '
1. . .
——sin (Tx+3)+¢
by 3 : .
151'11 (Tx+3)+c
1)
3. 3HaveHue QyHKIUH Fy)=x+Y 5 rouge 127 paBHO:
a)5s
0) 4
B) 2
r)3

4. Yxa3aTh QyHKIUIO TPEX NePEMEHHBIX.
v =x

a) -
6) I=x Ty
m +2x —3x
B) X4
_x+y
T) 2
x—)
=
) z

5. MudbdepennmanbHpIM ypaBHEHHEM HA3BIBACTCS YpaBHEHUE
a) CBS3bIBAIOIIECE HE3aBUCUMYIO IEPEMEHHYIO, HCKOMYIO (DYHKIIHIO U €€ TPOU3BOIHBIE;
0) cBs3bpIBalONIEE HCKOMYIO (YHKIIMIO C HE3aBUCHUMOM TepeMeHHOM W Habopa u3 n
MOCTOSIHHBIX MHTEIPUPOBAHUS;
B) BBIPXKAIOIIEE 3aBUCUMOCTh CTapiied W3 TMPOU3BOAHBIX HCKOMOW (YHKIIMH OT
HE3aBHCUMOU MepeMeHHOM, () YHKIINH U TPOU3BOTHBIX;
T) cBsi3bIBaroIee AuQdhepeHInanbl HE3aBUCUMOM TIEPEMEHHON U UCKOMOU (DYHKITHH.



6. Kakoe u3 yrBepKIeHHI 715 TIOpsJIKA YpaBHEHUS Flx.y.y")=0

TuQQepeHIaIbHOr0 YpaBHEHUs paBeH:
a) IByM;
0) omHOMY;
B) TPEM.

BEPHO, MOPSIOK

7. Kakoe u3 ypaBHEHUH SABISETCS OOBIKHOBEHHBIM () depeHIInaIbHBIM ypaBHEHUEM?
A,
a) x4+ 2yv=3

6) Sx—-1'=0
B) sin 3x=y

r) w4+ 2x+5=10

8. [locTaBbTe B COOTBETCTBUE 3aIaHHBI HHTETPAT U IEPBOOOPA3HYIO

a) [ cos3xdx 1) %5;’?133; +C
6) | sin3xdx 2) —%cosEx +C
8) [ 3xdx 3) =

r) [ 3x dx 4) x®

9. VKaxxuTe MpaBUIBHYIO TIOCIICI0BATEIHHOCTD BEIYMCICHHS OTPEACIEHHOTO HHTETpajia
a) HalTH IEPBOOOPA3HYIO
0) MOJCTAaBUTh BEpXHUH Tpeies
B) MIOJICTaBUTh HIDKHUM Mpeien
T') BBIIIOJIHUTH BRIYMTAHKE, coriiacHO Gpopmyiie HeroToHa-JIeiiOnua

| 8e*dx = ke™ + ¢
10. Yucnio k B mHTErpajie - paBHO

Ix
11. BeruniciauTs HHTErpan fu —dx

12. Ecnm oguH U3 TpenesioB HWHTETPUPOBAHUS paBeH OECKOHEYHOCTH, TO TIEpel HaMH
WHTETpall.

13. 3uauenne dynkuun Y =XV g ouke '*=! pasno

14. CkonpKO CYIIECTBYET YaCTHBIX IPOMU3BOJHBIX IE€PBOro MHOpsiAKa Yy (QYHKIMH YEThIPEX
IepeMeHHbIX? (B OTBETE YKAXKUTE YHCIIO).

15. BblumciuTe IUIOMAAb (UIYPHI, OrPAHAYCHHOM IHHUAMH y=4—x> m y=x+2. (oTBer
MpeACTaBbTE B BUJIC JECATUYHON NpoOU, OTNIETISIS 3HAKU 3aTISITOM )

r=x+v

16. CKONbKO HE3aBUCHMBIX IMEPEMEHHBIX COACPKHUT (PpyHKuus =~ 7+ ? (B OTBETE yKa)XuTe

YHUCJIO)

17. Hopsnox quddepeHnuansHoro ypaBHeHus © — @ paBeH . (B OTBETE YKAXKUTE YKCIIO)
Dix v.c.c,.c.) =0 . £1.60,Cx

18. Ilycts (% r.ep.63.65) — 00mmii MATErpan TMdQPEpeHInanbHOrO ypaBHEH s, = - - -

KOHCTaHTHI. [lopsimok aToro auddepeHImaIbHOTO ypaBHEHHS paBeH . (YKaXXuTe 9HCII0)



CrtpykTypa QoHIa TECTOBBIX 3aJJaHHM 110 TUCHHUIUIMHE «MaTteMaTuka»
(ounas popma oOyueHnust — 3 cemectp, 3a04Hasi popma 00yUeHHsT — Kypc 2 CecCHsl 3UMHSIS)

VHAMKATOp I0CTHRCHMS Tema XapakTepucTuka Konnuectso
COJIEPXKATEIILHOTO TECTOBBIX 33JIaHUH,
KOMIETEHIIUU B cooTBeTcTBUH C PI1J]
JJIEMEHTA tunsl T3
3HaHue 1-0T3
3anayu, NpUBOASIINE K 1-3T3
nddepeHuanbHbIM ypaBHEHUSM 1-0T
A epenn yp VYmenue oT3
1-3T3
3HaHue 1-0T13
1-3T3
Cucremsl tuddepeHHanbHbIX VMeHme 1-0T3
ypaBHEHHH 1-3T3
. 1-0T3
JetictBue
1-3T3
OyHKIIMOHANEHBIC Snane 1-0T3
MOCNE0BATENBHOCTH U PSIBI. 1-3T3
Crenennsle psaabpl. MHTEpBAT 1 1-0OT3
00671aCTh CXOJTUMOCTH CTETIEHHBIX YMmenue 1 _3T3
psAoOB
3uanue 1-0T13
1-3T3
Psip Teitnopa u Maknopena.
VK-1.1. Ananusupyer Paznoxxenne QyHKIUI B CTENICHHBIE Verme 1-0T3
psnsl. [IpuMeHeHus cTeneHHbIX pAIoB 1-3T3
MPOOIIEMHYIO CUTYAIUIO
B MIPUONKEHHBIX BEIYHCICHUSIX
(3amauy) u BBIIEISCT € . 1-0T3
0a30BbIE COCTABJIAIONIHUE. HAetictene 1-3T3
PaccmarpuBaer
pa3THYHBIC BAPHAHTHI 3uanue 1-0T3
pelieHus MpooOIeMHO 1-313
cutyaiuu (3a1a4un), I'apmonnueckuil ananus. Psagsr @ypoe. 1-0T3
paspabarbIBaer Psnp1 @ypbe 11 YeTHBIX, HEYETHBIX VYmMmenue 1-3T3
AJITOPUTMBI X GyHkumit
peanuzanuu . 1-0T3
HWCTBU
Heiictaue 1-3T3
PasnoxeHne HeTIepHoANIECKUX Snanme 1-0T3
¢bynkuumii B psig Oypoe 1-3T3
3HaHue 2-0T13
Briuetsl. Beruncienue BbIU€TOB 2-3T3
OTHOCHTEJBHO IOJIFOCOB PAa3INIHBIX > OT3
MOPSAIKOB, HEYCTPAaHUMOU Ymenue 2373
ocobeHHOCTH. Brruncnenue
HWHTETPAJIOB C IIOMOIIBIO BEIUCTOB Tei 2-0T3
WCTBU
cHeTBie 2-3T3
2-0T3
3HaHue 213713
Pewenne muddepeHnnansHbIx
YPaBHEHHUH U CUCTEMBI VeHme 2- 0T3
i depeHInaTbHBIX YpaBHEHU I 2-3T3
OTIepAIIMOHHBIM METOZIOM
P HeiictBue 1-0T3
1-3T3
OIIK-1.4. 3uaer ocuoBbl | JluddepenunansHbie ypaBHEHHsI Snanme 1-0T3
BBICILIE MaTeMaTHKU, BBICIIAX NOPSJIKOB 1-3T3
CHoco0eH MpeCTaBUTh JIuneliHBIC OTHOPOIHBIC
MaTEMaTHYECKOE i depeHInanbHbIe ypaBHEHNUS C 1-0T3
OMUCaHKE MPOLIECCOB, MTOCTOSTHHBIMA K03 durinerTamu. 3HaHne 1-3T3

HCIOJB3YCT HABBIKU
MaAaTEMaTU4YCCKOTO

JIuHeliHble HEO THOPOAHBIE
nuddepeHnnanbHbIe YPaBHEHUS N-TO




OTIMCaHUs MOPSI/IKA C TOCTOSIHHBIMH
MOJENUPYEMOrO Ko punmeHramu
nporecca (o6vexta) 111 | Crpykrypa obuiero penrenust. MeTon 1-0T3
peIIeHUS HHXCHEPHBIX BapualMy MPOU3BOJILHBIX IOCTOSHHBIX 3HaHue 1-3T3
3a7a4 (Meron Jlarpamka)
1-0T3
OneMeHTH! (QYHKITHOHAIBHOTO 3HaHue 1-3T3
aHanmu3a. YncnoBble psiibl, OCHOBHBIC 1-0T3
NnoHATHS. JlocTaTOuHbIE TPU3HAKU YMenue 1-3T3
CXOAMMOCTH 3HAKOTIOJIOKUTEITHHBIX
SI7I0B HeiictBue 1-0T13
P 1-3T3
3Hakouepenyromue psjasl. [Ipusnak
N 1-0T3
Jle#tOnmMma. AGCOTIOTHAS U YCIOBHAS 3Hanue 1-3T3
CXOJAUMOCTD
OYHKIINHI KOMILUIEKCHOTO
nepemenHoro. Ilpenern,
HENPEPHIBHOCTH U 3naHme 1-0T3
muddepeHnupyeMocTb QyHKIMN 1-3T3
KOMIUIEKCHOTO IEPEMEHHOTO. Y CJIOBHUS
AQHAJMTUYHOCTH (DYHKIIUHU
2-0T3
3HaHue
2-3T3
WuterpanbHble TEOpEMBI U GOPMYIIBI
2-0T3
Komm. M3ommpoBaHHBIe 0COOBIE TOUKHI YMeHnue 2373
U UX KJ1a+cCU(UKaIus A 7013
crerpre 2313
1-0T3
3HaHue
1-3T3
[IpeobpaszoBanue Jlammaca, ero 1013
cBorictBa. Kitacc opurunanos. Kiacc Ymenue 1-3T3
Hn300pakeHui o 1—0T3
eiictBue 1-3T3
3HaHue 1-0T13
OCHOBHBIEC TEOPEMBI OTIEPAIIHIOHHOTO 1-3T3
ucuucienus. Crocoosl 1-0T3
Ymenue
BOCCTAHOBJICHHSI OPUTHHAJIOB I10 1-3T3
U300pakeHUIO JleiicTaie 1-0T3
1-3T3
Hroro 45-01T3
45 -3T3

[Tomuprit komIuiekT @T3 XpaHUTCS B AJIEKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTEIbHON cpesie
3a6MKT Upl'VIIC u oOydvarommuiics UMEET BO3MOXHOCTh O3HAKOMUTHCS C JEMOHCTPAIIHOHHBIM
BapuanTtom OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
MIPOrpaMMON TUCUUTUTHHBI

OO0pa3zer TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MIPEyCMOTPEHHOTO paboueii MporpaMMON TUCITUTUIAHBI
(ounas popma oOydeHus — 3 cemectp, 3aouHas popma 0OydeHHS — Kypc 2 CECCHs 3UMHSIS)

1
1. Psim Buma X2 -, ~ Ha3bIBACTCH

a) TApMOHUYECKUM;
0) psaom dupuxiie;
B) OMHOMUAJIBHBIM;
T) pSA0M F€OMETPUUECKOM MPOTrPecCHH.




) T
2. Kaxoii mpu3Hak cXoQuMOCTH yJOOHO IPUMEHUTD JJIsl HCCIIEA0BAaHUS psia Z;T:l; ?

a) MpeAeNbHbINA MPU3HAK CPABHEHHUS;

0) mpusHak [lanambepa;

B) paJMKaIbHBINA Mpu3HaK Koy,

') HEOOXOIUMBIN MTPU3HAK CXOJUMOCTH.

3. [loxOpackiBaeTcs UrpalibHbI KYOUK. O003HaYUM COOBITUS: A — «BBITIAJICHHE 6 OYKOBY, B —
«BbIMaJIcHUE 4 04KOB», D — «BBINaieHne 2 04KOB», C — «BBINAJICHUE YETHOTO YUCIIa OYKOBY.
Torma coosiTie C paBHO

a) C=A-B-D.

6) C=A+B,

g) C=A+B+D.

r) C=A-B+D,

4. BeposiTHOCTb COOBITHSI IPUHUMAET JIF000€ 3HAUEHUE U3 TPOMEKYTKA:
a) (-1; 1);
6) (0; 1);
B) (_ o5 OO);
r) (O§ OO);
n 1]

5. VYkazarh BepHOE yTBEepXkIAeHHE. BepoATHOCTh HEBO3ZMOXKHOTO COOBITHS:
a) OOJIBIIIC HYJISI M1 MEHBIIE €IMHUIIBI;
0) paBHa HYJIO.

6. 3anaya «B marazun Bouwio 5 nokynareneil. HaliTu BeposiTHOCTh TOTO, 4TO 4 U3 HUX COBEpIIAT
IIOKYIIKH, €CJIM BEPOSTHOCTb COBEPLIMTD MOKYIKY JUIsl KaXKI0T0 U3 HUX pasBHa 0,7» pemaercs ¢
UCIOJIb30BAHUEM:

a) TEOPEMBI CJIOKEHUSI BEPOSITHOCTEM COBMECTHBIX COOBITHIA;
0) dopmyinsl bepuymny;

B) ()OPMYJIBI ITOJTHOH BEPOSTHOCTH;

r) popmyisl beiieca;

1) KITACCHYECKOTO OTIPE/IEIIEHUS] BEPOSITHOCTH.

7. N3 6ykB cioBa «3AJJAYA» Hayran BeiOupaetcs oqHa OykBa. CoObiTHe — «BbIOpaHa OykBa K»
SABIISETCS

a) cIIy4aiiHbIM;

0) IOCTOBEPHBIM;

B) HEBO3MOKHBIM;

I') IPOTUBOIOJIOKHBIM.

8. IlocTaBpTE B COOTBETCTBHUE pacnpeacsICHUs U IIPUMCPBI CJ'Iy‘-IB.fIHBIX BCJINYHMH

a) HOpPMaJIbHOE pacHpeziesieHue 1) Bpems oxuaaHus 1noe3aa METpo

0) OMHOMMAJIbHOE pacrpeieieHne 2) peakue MoJIOMKH MpUOOPOB

B) pacnpenenenue [lyaccona 3) 4ucI0 BHITIABIIMX TepOOB TIPpH OpOCaHUHN
MOHETHI

I') paBHOMEPHOE paclpe/iesieHre 4) poct mozeit

o 1 ntl
9. OHpeHeHI/ITe BECPHBIN MOPAAO0K YWICHOB psaa E?‘z =0 ?



=4
a) E;

0)2;
3
B) 7
4
)3
1
10. Cymma psana ¢ OOWIMM YIEHOM ——————— paBHA . (oTBeT 3amMIIUTE B BHJIE
9n° +12n° -5
JNECATUYHOM TPoOH, OTACIISASI 3HAKH 3aIISTOM )
10. /s mpuMeHeHHs TpH3HAKa CXOIUMOCTH TpebyeTcss HalTH Mpejesl OTHOIICHUS

MIOCJICYIOLIETO YIeHa pAJia K IPEablIyLIEMY.

11. CkonpkuMH crioco0amMu MOXKHO TOMEHSTh MECTaMH IATh Ma4YeK COKa C pa3sHbIMH BKYCaMH,
CTOSIIIMX B PsiJl HA Mara3uHHOM mojke? (B OTBETE 3aMMIINUTE YUCIIO)

12. 13 6ykB cinoBa «MAMA» Hayran BelOMpaeTcst ogHa OykBa. Hailimute BeposSTHOCTH COOBITHS
«BBIOpaHa OykBa M». (OTBET 3aNUIIUTE B BUJIEC JECATUYHON IPOOH, OTAEIISAA 3HAKH 3aTISTOM )

13. CoObITHE «M3 YpHBI, COJEpXKAIICH TOIBKO Oesbie Maphl, U3BJICKAIOT OEJbI 1ap» Ha3bIBACTCS

14. COOBITUSL — 3TO COOBITHSI, HACTYIJICHHE KOTOPHIX B JAHHOM JKCIIEPUMEHTE
MIPOUCXOJUT C OJIMHAKOBOM BEPOSTHOCTBHIO.

15. Ucnibitanue — «OpocatoT aBe MOHETHI». COOBITHE — «HA OJHOW W3 MOHET BHITAACT repoy.
Yucno arieMEeHTapHBIX UCXO/I0B, 0JIaronpusTCTBYIOIINUX JAaHHOMY COOBITHIO PaBHO . (B oTBeTE
3aMUIIATE YUCIIO)

16. B xop3uHe 1o 3 KpacHbIX, 3eJIEHBIX, CHHUX U OenbIX KyOukoB. HaiiuTe BeposSTHOCTH TOTO, UTO
Haynaudy BeIHYTHIH KyOuk HE Oyner 6enbiM. (OTBET 3alUIIUTE B BUAE JECATHUHON ApoOH, OTAEHASA
3HAKHU 3aIsTON)

18. 3agaya «B mara3un Bonuio 5 nokymnatened. HailTu BEposSTHOCTh TOTO, YTO 4 M3 HUX COBEpIIAT
MIOKYTIKH, €CJIM BEPOSITHOCTh COBEPILUTH MOKYIKY AJIs Ka)Xaoro u3 HUX pasHa 0,7» pemaercs c
UCIIOJIb30BaHUEM (HOPMYIIbI

CtpykTypa QoH/1a TECTOBBIX 3a/IaHHUM 110 AUCITUTUTNHE «MaTeMaThuKa
(ounas ¢popma oOyueHus — 4 cemectp, 3a04Hast popma 00ydeHHs — KypC 2 CeCCHsl JICTHSA)

XapaKkTepucTUKa KomnuuectBo
WNHnukaTtop noctuxeHus Tema o
COJZIePKATEITHHOTO TECTOBBIX 3a/IaHUH,
KOMIIETEHIINHU B cooTBeTcTBHH ¢ PITJ]
3J€MEHTa Tunsl T3
VK-1.1. Ananusupyer 2-0T3
. 3HaHue
MIPOOIEMHYIO CUTYAaIHIO DneMeHTHI JUCKPETHON MaTeMaTHUKH: 2-3T3
(3agauy) U BBIAEISET e Teopus rpados 2-0T13
YMeHnue
0a30BBbIE COCTABIISIOLIHE. 2-3T3
PaccmatpuBaer pasmuyHbie Cryuaiinbie BeTHYHHbI. DOPMBI
BapUAHTEI PEHICHUA 3aKOHA paclpeieieHus: AUCKPETHON Snanme 2-0T3
TPOOIIEMHOM CHTYaIiH Y HENPEPBIBHOM CITy4allHBIX 2-3T3
(3anaun), paspabareiBact BearunH. OCHOBHBIE YHCIIOBBIC




ITOPUTMBI UX peaTH3allN | XapaKTEPUCTUKU CIIyJalHbIX
BennuuH. Knaccuueckue 3akoHbI 2-0T3
JIUCKPETHBIX U HEMPEPBIBHBIX Yuenue 2 _13T3

ciy4aiHbIX BenuuuH. HopmanbHoe

pacrpezenenue. 3aKoH OOJIbIIHX

gucest. LlenTpanbHas npeesbHas 5 2_0T3
Teopema. JIByMEpHBIE CITydaiiHbIE HAetictane 2 _13T3
BEJIMYUHBI

DneMeHThl MaTEMAaTHYECKOM

craTHCTHKH. CTaTHCTUYECKHE
METO/IBI 00pabOTKH 3HaLme 2-0T3
9KCTIEPUMEHTAIIBHBIX JAHHBIX. 2-313
ToueyHble 1 HHTEPBANbHbIE OLEHKH

[IapaMeTpoB pacrpenesIeHus 1o

BBIOOpKE. CTaTHCTHYECKAs MPOBEPKA 2 _0T3
TUIOTE3. DIIEMEHThI TEOPUH Ymenne 2 _3T3
KOPPEISIUI

OIIK-1.4. 3HaeT 0CHOBBI 2-0T3

N 3HaHue

BBICILICH MaTeMaTHKH, N 2 —-3T3
DJeMEHTHI JUCKPETHOW MAaTEMAaTHKU:

croco0OeH MpeICTaBUTh 2-0T3
KOMOWHATOPHUKA, JIEMEHTHI TEOPHH YMenue

MaTeMaTU4eCcKOe ONMCaHue 2-3T3

MHOXECCTB, anre6pa JIOTUKH

MIPOLIECCOB, UCIIONb3YET JleiicTaie 2-0T3
HaBbIKU MAaTEMaTHYECKOTO 2-3T3
OTHUCAHU MOJCTTUPYEMOTO | CryuaifHble coObITUs. Anrebpa
npouecca (00bera) st COOBITHI, KTaccu(uKalms coObITHIA 2 OT3
PCUICHNS MHXKCHCPHBIX B TEpPMHUHAX TEOPHUH BEPOSTHOCTEH 3HaHue 2 _13T3
3a7a4 U TEOPUH MHOXKECTB. DIIEMEHTapHAs
TEOpHsl BEPOSTHOCTEH U ee
MaTeMaTHYeCKUE OCHOBBI:
Ppas3JInYHBIE TTOIXOIBI K »_OT3
OTIpE/ICNIEHUIO BEPOSITHOCTH YMmenne 2313
coObITHA. TeopeMsl CIIOKEHHS U
YMHOXKEHHUSI BEPOSATHOCTEH.
VYcnoBHble BeposTHOCTH. Dopmyna
MoJIHOM BeposTHOCTU. DopMyIibl JeiicTBHe 2-013
Baiieca 2-3T13
ITocnenoBaTeabHOCTh HE3aBUCUMBIX Snanme 2-0T3
ucnsiTauuii bepaymmu. @opmyna 2-3T3
Bepnynmu. [IpenensHble TEOpEMBI B VMeHme 2-0T3
cxeme beprymmn 2-3T3
Hroro 30-013
30-3T3

[Monuerit kommuexktT T3 xpaHUTCS B 37EKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTeILHON Cpeie
3a6KT UpI'VIIC u oOydvaromuiicss UMEET BO3MOXHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM
BapuanTtom OT3.

Huxe npuBenen obpaser TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO padoueit
MPOrpPaMMON TUCIUTUTHHBI

OO6pa3er TUTIOBOT'O BapuaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO paboueil MporpaMMoOi TUCITUTUTHHBI
(ounas ¢popma oOyueHus — 4 cemectp, 3a04Has popma 00ydeHUs — Kypc 2 Ceccus JIEeTHsA)

1. Kakoe 13 yTBep)KJI€HUI OTHOCUTENILHO FeHEPAIbHON U BHIOOPOYHOM COBOKYITHOCTEH SBISIETCS
BEpHBIM?

a) BBIOOPOYHAsi COBOKYITHOCTh — YaCTh I'€HEPATIbHOM;

0) reHepaibHasi COBOKYITHOCTh — YaCTh BHIOOPOYHO;

B) BBIOOpOUHAsl U TeHEpalbHAsl COBOKYITHOCTH PaBHBI IO YHUCICHHOCTH;

T') IPaBUJIBHBIN OTBET OTCYTCTBYET.




2. CymMa BceX 4acTOT paBHa:
a) o0beMy BBIOOPKH n;
0) cpenHeMy apu(pMETHUECKOMY 3HAUCHU I TIPU3HAKA;
B) HYJIIO;
') €INHHUIIE.

3. JlIomaHasi, OTpe3KH KOTOPO COETUHSIOT TOUYKU C KOOPAMHATAMHU (X1,ni), T/Ie Xi— 3HAYCHHE
BapHAIMOHHOTO psAJa, Nl — YacToTa, — 3TO:

a) TUCTOTPaMMa;

0) sMnupuyeckast GyHKITUSL pacipeiesIeHus;

B) MIOJIUTOH;

T') KyMyJIsiTa.

5. Beibopo4uHoe cpeHee SBISETCS TOUSUHOUN OIEHKOM
a) MaTEMaTUYECKOTO 0XKUJIaHMUS;
0) nmucrepcuu;
B) ME/IMAHBI;
T') MOJIBI;

6. ITo BEIOOpKE 00BemMa n=10 mosrydeHna BeiOopouHas aucnepcus 90. Torna HecmemEHHas
BBIOOpOYHAS AUCTIEPCUSI paBHA

a) 100

0) 80

B) 90

r) 81

7. Kakue 3Ha4eHHUS MOKET IPHHUMATH KOAPPUITUEHT KOPPEISAIIAN?
a) JIFOOBIC JCHCTBUTEIBHBIC;
6) ot 0 o 1;
B) ot —1 1o 1;
I) J1100bIe HEOTPULIATENbHBIE;

8. IlocTaBbTE B COOTBETCTBHE TUII CUCTEMBI MACCOBOT'O OOCITYKUBAHUS U €€ IpUMED

a) CMO c oTkazamu 1) MmoOUIBHBIH TenedoH aboHEeHTa
6) CMO c orpanueHHON OYepeIbIo 2) peructparypa NOJUKINHUKA
B) CMO ¢ HeorpaHU4YEeHHOM OuepeIbI0 3) Mara3uH co CKJIaJoM

9. Onpenenurte BEPHBINA NOPSI0K HOCTPOCHUS TUCTOIPAMMBI YaCTOT
a) YHOpsJ0YUTh BBIOOPKY
0) HaifTu pazmax
B) CIPYNIIUPOBATh JaHHbIC
I') OIPEEIUTD YaCTOTBI
1) IOCTPOUTH TUCTOTPAMMY

10. Tlpu yBenmuueHun oObEMa BBHIOOPKHM N W OJHOM W TOM K€ YPOBHE 3HAUYUMOCTH a, IIUPHUHA
JIOBEPUTEILHOIO UHTEpPBAJIa

11. TUIOTE3a — ATO MPEAINOI0KEHUE OTHOCUTENIBHO MapaMETPOB WM BHJAa 3aKOHA
pacrnpeeeHus TeHepatbHON COBOKYITHOCTH



12. Yem Oousbliie 3HA4Y€HUS BBIOOPKM OTJIMYAIOTCA OT CPEIHEro 3HAa4eHHs, TeM BBIOOpOYHAs
TUCTIEPCHs

13. CIIy4aiHbII IPOLECC — 3TO IMPOLECC, Y KOTOPOTo BEPOATHOCTD I1EPEX0a CUCTEMBI
B HOBOE COCTOSIHHE 3aBHCHUT TOJIBKO OT COCTOSIHHUSI CUCTEMBI B HACTOSIIIMIA MOMEHT.

14. Jlana maTpwuIia mepexo10B MapKOBCKOM 1enu. Haiinure Hen3BecTHOE 3HaUeHUE k
k0,2
0,4 0,6

15. OtHOcuUTENbHAs TMPOMYCKHAs CIOCOOHOCTh  OJIHOKAHAJIBHONW  CHUCTEMBI  MacCOBOTO
obOciyxuBanus pana 0,6, a abcomotnas — 1,5. Haliiutre HHTEHCUBHOCTD MOTOKA 3asBOK.
(OTBET 3amUIIUTE B BUJE ACCATUIHON APOOH, OTIEISAS 3HAKU 3aITSITOMN )

16. Onpenenure pa3max BeiOOpku 2, 5, 1, 12, 6,4, 7, 6, 3. (B OTBETE 3aIMUIIUTE YHCIIO)

3.6 IlepeueHb TeOpeTHYECKUX BONPOCOB K 3a4eTy
(nI1 OLIEHKH 3HAHUMN)

[lepeueHsb TEOPETHUECKUX BOIIPOCOB K 3aUETy
(ounas popma oOyuenus — 1 cemectp, 3aouHas popma odydeHuss — Kypc 1 ceccust 3UMHsISA)

Pa3znea 1. J/Iuneiinas ajareopa

1.1. YucioBble MHOXeCTBa. MHOMXECTBO KOMIUIEKCHBIX UYHCEN KaK pPacIIMpeHUE MHOXKECTBA
JENCTBUTENBHBIX yncen. [IoHsITHEe KOMIIJIEKCHOTO YncIa.

1.2. [e¥icTBUs Ha/l KOMIUIEKCHBIMH YMCJIaMU B ajreOpandeckoi popme.

1.3. Tpuronomerpuueckas Gpopma KoMIIeKCHOro uucina. [lepexon ot anredpandeckoit GpopMsl
KOMILIEKCHOT'O YHCJIa K TPUTOHOMETPUYECKOH 1 00paTHO.

1.4. JleificTBUs Hajg KOMIUIEKCHBIMM YHCJIaMH B TpUroHoMeTpudeckoi ¢opme. PDopmyna
Myagpa.

1.5. Matpuusl u 1elCTBUS HaJ HUMH.

1.6. PazmepHocTh MaTpulibl. Bunsl Matpun. [loHsTHE KBaApaTHON U €JUHUYHON MaTPUILIbI.

1.7. Onpenenurens matpuipl. CBOMCTBA ONPENETUTENEH.

1.8. Beruucnenue omnpenenuteneid Broporo mopsiaka. CriocoObl BBIYUCICHUS OMpEaeTUTeNIeH
TPETHETO MOPAJIKA.

1.9. Beruucnenue onpenenuTese BbICIIUX MOPSAIKOB.

1.10. MuHOpHI 1 anreGpanyeckue JOMOTHEHHUS.

1.11. OGparnas matpuna. CymiecTBoBaHHe oOOpaTHON Matpuibl. DopMmyna sl OTHICKAHUS
00paTHOW MaTpHIIbI.

1.12. Pemenue MaTpU4HBIX YPaBHEHUN.

1.13. Panr matpunel. OnpeneneHue paHra METOJOM OKaiMIISIOLIUX MUHOPOB.

1.14. Onpenenenne panra MaTPUIlbl METOJIOM SKBUBAJICHTHBIX MPEOOPa30BaHUMN.

1.15. TlonsTre cuctemsl JIMHEHHBIX ypaBHEHUM. COBMECTHOCTh CUCTEMBI ypaBHEHUH. Teopema
Kponekepa-Kanennu.

1.16. HeonnopoaHas cucreMa ypaBHEHHWil. PelieHue cucteM JMHEMHBIX YpaBHEHUN METOJOM
Kpamepa.

1.17. Pemienue cucteM JTMHEUHBIX YpaBHEHUI MAaTPUUHBIM METOOM.

1.18. Pemenue cucteM TuHEHHBIX ypaBHEHH MeTogoM ['aycca u XKopaana-I'aycca.

Pasnen 2. BexTopHas anredpa

2.1. BexTophb! u 1ecTBUS HaJ HUIMH B TEOMETPUIECKON hopme.

2.2. JlelicTBUs HAJ BEKTOpAMHU B KOOPJAHHATHON (hopme.

2.3. KomirHeapHOCTh ¥ KOMILIAHAPHOCTh BEKTOPOB.



2.4. CkansipHOe MpOU3BEACHUE BEKTOPOB U ero cBoiictBa. KoopnunatHas ¢opma. CkansapHbIi
KBajpar.
2.5. IlpuiiokeHusi CKaJsipHOIO MPOM3BEACHUSA BEKTOPOB K PEIICHUIO 3a1a4. OpTOroHaJIbHOCTh
BEKTOPOB.
2.6. JlnuHa BEeKTOpa. YTOIJ MEKIY BEKTOPAMH.
2.7. IlpsMoyronpHasl JleKapToBa CUCTEMa KOOpAMHAT. PaccrositHMe MeXay ABYMs TOYKaMHU.
[enenue orpe3ka B 3aJaHHOM OTHOLIEHUHU.
Pasnen 3. Ananurnyeckasi reoMeTpus
3.1. Buasl ypaBHeHUM NPsSMON Ha TNIOCKOCTH.
3.2. YpaBHEHHE NPSAMOM 110 IBYM TOUKaM.
3.3. YpaBHeHHUE NPAMOil IO TOYKE U BEKTOPY HOPMAaJIH, IO TOYKE U HAMPABJISIONIEMY BEKTOPY.
3.4. Yron Mexay NpsIMbIMHU, YCIIOBHE NMAapaJIJIEIbHOCTH U NEPIEHIUKYJIIPHOCTH IPSIMBIX.
3.5. OKpYXHOCTb M DJIIHUIIC.
3.6. KaHoHMuecKkO€ ypaBHEHME, OCHOBHBIE DJJIEMEHTHI, UHCJIOBBIE XapaKTEPUCTUKH,
CXEMaTU4YECKOE MOCTPOCHHUE.
3.7. T'unep6orna. Kanonnueckoe ypaBHEHUE, OCHOBHBIE HJIEMEHTBI, YUCIOBBIE XapaKTEPUCTHKH,
CXEMaTU4YECKOE MOCTPOCHHUE.
3.8. Tlapabona. KaHoHn4eckoe ypaBHEHHE, OCHOBHBIE 3JIEMEHTHI, YACIOBbIE XapaKTEPUCTHKH,
CXeMaTU4YEeCKOE MOCTPOCHHUE.
3.9. Buabl ypaBHEHHH IJIOCKOCTH B POCTPAHCTBE.
3.10 YpaBHEeHUE IIIOCKOCTH MO TPEM TOUYKaM, IO TOUKE U BEKTOPY HOpPMaJH.
3.11. PaccTosiHME OT TOUKH J10 MPSAMOIL.
3.12. PaccTosiHHE OT TOYKH J0 INIOCKOCTH.
3.13. VYrom Mexay IUIOCKOCTSIMH. YCJIOBHUSA MapajjIeIbHOCTH W NEPIEHIUKYISIPHOCTU
IIOCKOCTEMN.
3.14. Buas! ypaBHeHuU# npsMoi B mpocTpaHcTBe. [IpsiMas kak nepecedyeHne AByX MIOCKOCTEH.
3.15. Yron Mexny npsAMoH U MIOCKOCThIO. [lepreHquKyIspHOCTD MPSAMON U TUIOCKOCTH.
3.16. Touka nepeceueHus NPSIMOI U MIIOCKOCTH.
3.17. OcHOBHBIE THUIIBI IOBEPXHOCTEN BTOPOrO MOPAIKA.
3.18. Imnunnpuueckue nosepxHocTu. IIpumeprl. Kanonmueckue ypaBHeHus. OCHOBHbBIE
XapaKTEPUCTUKH.
3.19. Konwnueckue mnoBepxHocTU. [Ipumepsl. Kanonuueckue ypaBHeHus. (OCHOBHBIE
XapaKTEPUCTHKHU.
Pasnen 4. BBeieHue B MaTeMaTH4YeCKUI aHAIN3
4.1 Ilonstue pyHKIMU 0HOU nepeMeHHOM. CrocoOb! 3a/1aHUsl M1 OCHOBHBIE CBOMCTBA (DyHKIIMH.
4.2 Knaccudukauus pynkuuii. HesBHbIE U CIT0KHBIE PYHKIINU.
4.3 [lonsiTHe  YHUCIIOBOM  MOCIENOBAaTENBbHOCTH.  OrpaHMYEHHOCTh U MOHOTOHHOCTh
nocneaoBareabHocTU. [Ipeaen nocneaoBaTeIbHOCTH.
4.4 OcHOBHBIE CBOWCTBA MPEJIETIOB.
4.5 TlpaBuiia BBIYUCIICHUS TIPEICIIOB MTOCIEI0BATEILHOCTH. YHCIIO €.
4.6 Ilpenen ¢ynkuuu. Meronbl BbIYMCICHHSA. beckoHeYyHO Manble M OECKOHEYHO OOJblIHe
byHKIIUN.
4.7 IlepBslii 1 BTOPON 3aMeUaTENbHbIE IPEEIBI.
4.8 OnroctopoHHue npeensl. MccnenoBanre GyHKIMKM Ha HEIPEPHIBHOCTH B TOUKE.
Paszpnea S. Inddepenunanbroe ucunciienue GyHKUHH OAHOM MepeMeHHOol
5.1 Ilonsitne mepBoOOpa3HOW M HeomnpeAesEéHHOro uHTerpayia. CBOWMCTBA HEONPEACIEHHOTO
uHTerpaia. Tabnuua uHTErpaios.
5.2 HemocpeacTBeHHOE UWHTErpupoBaHue. 3ameHa TmepeMeHHo#. [lonBeneHwe mox 3HaK
nuddepennmana.
5.3 HTErpupOBaHKE MO YaCTSIM.
5.4 VIHTerpupoBaHue palmoOHAIbHBIX APOOEH.
5.5 NHTErpupOBaHie TPUTOHOMETPUUYECKHUX BBIPAKCHHM.



5.6 nTerpupoBaHue HEKOTOPHIX UPPALMOHAIBHBIX () YHKIIHI.

5.7 CneuunanbHble MOJCTAaHOBKH.

5.8 [lonsiTe ompenes€éHHOr0 HWHTETpaiga, €ro TC€OMETPUYSCKHM M MEXaHWYECKHUH CMBICI.
CoiictBa. ®opmyna Herorona-JleiiOHua.

5.9 3ameHa nepeMeHHOH B onpeeIéHHOM HHTerpaie. IHTerpupoBaHue 1Mo 4acTsiM.

5.10 Hecob6crBennsle unrerpans! [ u Il poza.

5.11 Ipunoxenus onpeaenéHHOro HHTErpaa.

5.12 KpuBoauHEHBIE HHTETPAJIBI U UX NTPUIIOKEHHUS.

[lepeueHs TEOpETUUECKUX BOIIPOCOB K 3aueTy (ouHas ¢opma oOyueHus: — 4 cemecTp, 3a0uHast
dhopma oOyueHUs — Kypc 2 CecCHsl JISTHSS)

Pa3zpnen 13. OcHOBBI JMCKPETHON MaTeMATHKHU

13.1 Knaccudeckue 3aK0OHbI JUCKPETHBIX U HETIPEPBIBHBIX CIIY4alHbBIX BETUYHH.

13.2 HopmanbHOe pacnpeiesieHue.

13.3 3axoH OONBIIMX YUCEL.

13.4 llentpanbHas npeaeabHas TeopeMa.

13.5 JIByMepHBbIe cilydaiiHbI€ BEJIMUMHBI.

13.6 DneMeHThI MaTeMaTHUYECKON CTAaTUCTUKU.

13.7 Cratuctuueckue MeTo1bl 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

13.8 ToueuHble 1 HHTEpPBAJIbHBIE OLIEHKU ITApaMETPOB PACIIPEIEICHUS 110 BBIOOPKE.

13.9 Cratuctuueckas IpoBepKa runores. DJIEMEHThl TEOPUU KOPPEILUn
Pazgen 14. OcHOBBI TeOpUH BEPOSITHOCTENH M MATEMATHYECKOH CTATUCTUKH

14.1 Cnyuaitasle coObiTusi. Anrebpa COOBITHI, KIaCCU(PUKAIMA COOBITHI B TEPMUHAX TEOPHH
BEPOSATHOCTEH U TEOPUU MHOXKECTB.

14.2 DnemenTtapHas TeOpusl BEPOSTHOCTEH M €€ MaTeMaTHYECKUE OCHOBBI: Pa3IMYHBIC
MOJXO/bI K ONPEEICHUIO BEPOITHOCTH COOBITHS.

14.3 TeopeMbl CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH.

14.4 VYcinoBHbIE BEPOATHOCTH.

14.5 ®opmyna MOTHON BEPOSITHOCTH.

14.6 ®opmynsl baiieca.

14.7 IlocnenoBaTeabHOCTh HE3aBUCUMBIX HcTbITaHU beprnymiu. ®@opmyna bepuymnnu.

14.8 IlpenenbHble TeOpeMBbI B cxeme bepHym.

14.9 Cny4aiiHpie BETUYUHBI.

14.10 @opMbl 3aK0HA pacHpeeNIeHNs] JUCKPETHOM U HENIPEPBIBHOM CIIy4alHbBIX BEJIUYHH.

14.11 OcHOBHBIE YHCTIOBBIE XaPAKTEPUCTUKHU CITyYalHBIX BEIHYUH.

3.7 TunoBble NpaKTHYECKHE 3a1aHNUS K 324eTy
(n7st OLIEHKH YMEHMIA, HABBIKOB U (WJIM) OTIBITA JIEATEIHHOCTH)

Pacnpenenenrie TUNOBBIX MPAKTUYECKUX 3aJaHUN K 3aueTy HAXOAUTCS B 3aKPBITOM IS
oOyuatomuxcs goctymne. PaspaboTaHHble KOMIUIEKTH THITOBBIX MPAKTHYECKUX 33aHUH K 3a4eTy HE
BBICTABJISIIOTCS B 3JIEKTPOHHYIO MH(OpManMoHHO-00pa3oBaTenbHyto cpeny 3a0VDKT Upl'VIIC, a
xpassaTcs Ha Kadenpe-paspadborumnke B coctae POC no qUCHHUTIINHE.

Hwxe npuBeaeHb! 00pa3iibl TUIIOBBIX MIPAKTHYECKUX 3aJJaHUN K 3aUeTy.

OO0pa31pl TUIIOBBIX MPAKTUYECKUX 3aJJaHUN K 3a4eTy
(ounas popma oOyuenus — 1 cemectp, 3aouHas popma odydeHus — Kypc 1 ceccust 3UMHsIsA)

1. Haiitu npousBenenue AB MaTpull



1 2

2 4 16
4 -3

A=|5 -1 0 3 I/IB=_52.

2 0 3 -1 L o
2. Haiiti panr MaTpuiist

21 23
A=|1 -1 0 2].

1 540

3. UccnenoBaTh Ha COBMECTHOCTh CUCTEMY YPABHEHUMN
X +Xy =23 = 3,
X+ Xy —3x3 =-1,
2x1 +Xy - 2x3 =1,
X +2xy) —3x3 =1
4. Pemntb MeTogoM ["aycca cucteMy ypaBHEHUM

x+2y+3z7=14,
3x+2y+ z=10,
2x+3y- z=5.

5. Jlanb!l BepmmHbl yeTbipexyronbuauka A(1, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) Jloka3aTs, 4TO
ero auaroHanu AC u BD B3auMMHO NEepIEHANKYIISPHBIL.

6. HanncaTh ypaBHEHHE KAaCATENBHOI U HOPMAIH K KPUBOH X +Y° +2x—6=0 B TOUKE A7 (—1;3)-

7. B KaKkoif U3 TOYeK X CKOPOCTb M3MEHCHHsI QYHKIMH y=3x -5y’ +5x—7 HaUMeHbIas?

8. OnpenenuTh B3aMMHOE PACIIOJIOKEHUE ITPAMOM, IPOXOAAIICH YEpe3 IBE TOYKU M (1;1;1) U
M,(0; 3;1), C INIOCKOCTBIO 2x+y-z-2=0.

9. CocTtaBuTh YpaBHEHME IUIOCKOCTH, NMPOXOJAILIEH Yepe3 NpsSMYIO /: XT_I=1=ZT+1 U TOYKY
M, (O; 2;1).

10. Haiitu TOYKM mnepecedeHus NpsSMOHN gZyTJrS = Z_14 C OJIHONOJIOCTHBIM THUIIEPOOIOUAOM
E

16 9 4

11. Haiitn o6nacts onpenenenus pynkuun f(x) = ,/arcsinlog, x -

12. HaiiTu MHO>eCTBO 3HaU€HUN (QYHKIIUU f(x)= x+1
x=2
13. HccnenoBath GyHKUMIO f(\) 2" -1 Ha YETHOCT.
2" +1

14. Tloxasats, uto pyrkums f(x)=x +3x+5 BospacTaer amsa < (—00; + 00) -

15. 3anucats hopmyTy 0OIIETO WieHa MOCIEeI0BATEILHOCTH:

a)33 719 6) 11315
251017

16. Bbraucauts npeaesnsl:

2) jipy 2 =014 6) limsin(n+1- )
n—w 3n2+1 n—w

B) . _nH+2)! " fim 3/n6+3+<‘/16n5—8;
o () nl)-n >0 (n+sinn’) Yn

4 4
1) fim (n+5)"-(n-2)"

o (n42) = (n-1)*
17. Ilonp3ysice onpeaenenuem npenaena no Ko, noka3zars, 4ro:



a) im(3x+2)=~1; 0) lim(2—x)=1-

15. Jlokazath, 4T0 QYHKIHS y = £(x) HE MMEET NPEJIENa B TOUKE X = x,

a) f(x)=cosxs x, =+ 0) f(x)=1gx> x, =2

19. Jlokasats, 4To GyHKUHUS y = £(x) ABISETCS OECKOHEUHO MAJIOH TIPH X — +00:

D) f =% 0 (="

20. HaI/ITI/I OJTHOCTOPOHHUE TPEJIEIbI ()yHKITHIA:

2
a) Fx) = » X<1, grouke x=1;
—x, x>1
0) f(x):(x+3)x/l—coszx B Touke X=0.
X
21. BeruucauTs npenensl:
a) i 3X =2 0) Vx-1-318) o 1=4xH4AC 1) [im(1-4cosx)2 7
=1 5x% —4x+1 =10 x—10 i 5x 4] Ao
2 3 3
1) I -xhi o ©) g Vrl+2-38x 43, ) im ﬂ
= In (' + x+2) x>0 Yt +5 oty =2x—1
3) i Jx+13 2/x+1. M) 805, K) fiml 22X 2 3e-1Y
x—3 x> =9 pa tg9x =2\ 3x+1

22. Haiiti TOYKM paspbiBa QYHKIMH f(x) U ONPEENUTh X poa. B ciaydae ycTpanumoro paspbisa
J00TpeAEaUTh GYHKIHUIO TaK, YTOOBI OHA Taja HerepHBHOI/I

Vi@t et L H D 2

L i 2
2 41 32 41 arctg(x+2)

1) fx)=1-xsin
X

31 b (x-1)° npu x <0,
. [Ipy Kakux 3HaYEHHUSAX ¢ U G yHKIHS FO)=dax+b mpu 0<x<l

Jx npu x2>1
OyzeT HenpepbIBHOM?
24. Tlonb3ysch onpeAeICHUEM, BBIYUCIUTD IPOM3BOIHYIO QYHKIIUU Y = \/; B TOYKe X =1.
25. Omnpenenuts 3Ha4eHus & U 3, IpU KOTOPBIX QyHKIMA
xta) e, ecnu x<0;
_{owc2 +px+1, ecu x=0
Bcrony nuddepeHmpyema.

26. Haiitu npou3BoaHYI0 QyHKIIUU Flx) = {1 —x npu x<0

> U IOCTPOUTH rpa@uku QyHKIUM f(x)

e npu x>0

1 f(x)-
27. HaiiTi IeBYI0 #7(0) ¥ TIPABYIO £’(0) MPOU3BOJIHBIC B TOUKE X = 0, ecm

- In (1+§/x77), ecmu x2>0.
28. Haift mpou3BOIHBIC CIASAYIOMIHX ()YHKITUH:

2
a) y:llnx -1 6) 1 l x* 3

= +—1In
4 xX*+1 YT+ 4 N aax

2x, eciu x<0;
S




X . .
B) y= lz—arcctgx6’ T) y:arcsmx+lln1—x,
I+x Ji—x® 2 l1+x

29. Haiitu nmpou3BoHbIe QYHKIIUHN, UCTIONB3YS METO/ Jorapugmuueckoro 1upepeHupoBaHus:

2 2
a) _ X s 3—x ; 6) y:xsm(x +
I-x V3+x)?’
30. Haiiti mpou3BOAHbIE GYHKITHIA, 3aJaHHBIX TAPAMETPHUYCCKH U HESIBHO:
3at 14"
X = X= e
a) 1+7° 6) B) X +3xy+y*+1=0-
3ar’ y=ar+e;
y= 5
1+2

OO0pa31bl TUIIOBBIX TPAKTUUECKUX 3aJJaHUH K 3a4eTy
(ounas ¢popma oOyueHus — 4 cemectp, 3a04Has popma 0OydeHUs — Kypc 2 CeCCHsl JIeTHSA)

1. [lana BeIOOpKa:

xi| 2|4 |5|7]10
n | 1520 |10 10 | 45
Haiitu sMrnmpuyeckyto GyHKIHIO pacrpeneneHus, TocTpouTs ee rpaduk. [loctpouts monuron
OTHOCHUTEJIbHBIX YaCTOT BEIOOPKHU

2. B OTK Obutn uzmepens! nuaMerpsl 300 BaaMKOB U3 MApTHH, U3TOTOBIEHHON OJJHUM CTaHKOM.
OTKIJIOHEHUS U3MEPEHHBIX JUAMETPOB OT HOMMHAJA (B HM) J1aHbl B TaOJIMILIE.

I'panunel Cepenuna | Ywucno I'panunel Cepenuna | Yucino

OTKJIOHEHHUH | MHTEpBaja | BaJIMKOB | OTKJIIOHEHUM | MHTEpBaJla | 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 BeIOOpOUYHOE cpeaHee, UCIIPABICHHYIO BBIOOPOYHYIO IUCIIEPCUIO M BEHIOOPOUHYIO MOJTY.

3. Haiitmu omeHky ans uucia creneHed cBoOoabl r pacnperaeneHuss CTblOJIEHTa METOJIOM
MOMEHTOB. [Ipy Kakux r 3T0 BO3MOKHO?

4. IlpoBeneHO NATH HE3aBHCHUMBIX OIIBITOB HaJ CIy4yalHOM BEIWYMHOM X, HOPMAaJIbHO
pacnpeeIeHHON C HEU3BECTHBIM MATEMaTHYECKHM OXHIAHUEM U CPEIHUM KBaJpaTHUECKUM
PaBHBIM JIBYM.

5. Pe3ynbraThl onbITa NpUBEIEHBI B TA0IHLIE:

X; | -25(-20 110 | 21 | 34
n | 1 1 1 1 1
Haiitu noBeputeabHbIN HHTEPBAJ A1 MAaTEMATUYECKOTO OKUAAHUS € Hale)KHOCTHIO 0,9.

6. Ilo 1ByM HE3aBUCHMBIM, U3BJICYEHHBIM U3 HOPMAJIbHBIX I€HEPAIbHBIX COBOKYITHOCTEH MaJlbIM
BbIOOpKaM, 00BEMBI KOTOPHIX nN=10 M mM=8 COOTBETCTBEHHO, HAWJECHBI BBHIOOPOUYHBIC CPEIHHE,
paBuble 142,3 u 145,3 COOTBETCTBEHHO, M MCIPABIICHHBIE BEIOOPOUYHBIC NUCTICPCHH, PaBHBIC 2,7 H
3,2 cootBercTBeHHO. Ha yposue 3naummoctu 0,1 mpoBeputh HyneByro runoresy H,:a, = a, u

KOHKypupytomeii runorese H, 2 a, # a, .

7. Pe3ynbraThl HAOMIOAEHUN HaX Mpu3HakaMu X ¥ Y 3a7aHbl B BUJIE Tpoek uncen (X, Y, n), rae n
— gacrora HaOmoneHnit mapel 3HaueHu# (X, V). TpeOyercs:

1) MOCTPOUTH KOPPEIAILMOHHYIO TAOIHILY;

2) HATH BBIOOPOYHBIA KOA(PPHUIUEHT KOPPEISIHN;

3) coctaBUTh ypaBHEHUE perpeccun Y Ha X.



X — CTOMMOCTh AKTHBHOM 4YacTH TMPOM3BOJCTBEHHBIX (OHIOB, MIH. pyd., Y — BbIpabOTKa
MPOJYKIMKA Ha OJHOrO padouero, Teic. pyo. (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)}.
8. MeTo10M HaUMEHBIIUX KBAJPATOB BBIPOBHATH 110 MPSIMOi Y = L + X 3MIUpPUYECKUE TaHHbIC
x| 1 |41 9 16 25
y |01 |3]8,1]| 14,9 | 239
9. BeposiTHOCTH TIepexo/a 3a OJMH 1ar B eny MapkoBa 3aal0TC MaTpULEH

0 12 12 0

172 0 0 1/2

0 0 1/2 1/2

0 0 1/2 1/2

P=

Tpebyercs:
a) HATH YUCIIO COCTOSTHUI;
0) yCTaHOBUTbH, CKOJIBKO CPEAH HUX CYIIECTBEHHBIX U HECYIICCTBCHHBIX;
B) IOCTPOUTH Tpad COCTOSHUM, COOTBETCTBYIOIIEH ATON MaTpHIIE.
10. Marpuriia BeposiTHOCTeH niepexoja nenu MapkoBa nMeeT BUJ

01 05 04

P={06 02 02|

03 04 03
Pacnpenenenue no coctosiHusiM B MOMEHT BpeMenu t=0 omnpezesnsiercst Bekropom (0,7;0,2;0,1).
Haiitu:
a) pacmpe/eNieHre 0 COCTOSHUSIM B MOMEHT t = 2;
0) BEpOSITHOCTH TOTO, YTO B MOMEHTHI t = 0, 1, 2, 3 cocTosTHUSIMHU TIeNTH OYAYT COOTBETCTBEHHO E,,
Es, Es, Ei;
B) CTallMOHAPHOE pacIpeiesieHuE.
11. 3agana MaTpuIila HHTEHCUBHOCTEH MEPEeX0/10B HEMPEpBIBHOM 1enmu MapkoBa

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

CocraBuTh pa3MEUYeHHBIM Tpad COCTOSHUN, COOTBETCTBYIOIIMN MATPHIE, COCTABUTH CHUCTEMY
nuddepeHanbHbIX ypaBHeHHM KoamoropoBa aiisi BEpOATHOCTENW COCTOSHUM; HAWTU MpeleabHOe
pacnpenesieHue BEpOSTHOCTEM.

12. B BOK3aJIbHOM TOMEILEHUH HAXOJUTCA OfHa OmieTHas kacca. B cpeaHeM 3a ofuH yac B Hee
oOpamaercst 15 denmoBek, a KaccUp OOCTY)KHMBAaeT Kaxaoro mnaccaxupa 3 muH. Onpenenutsb
CPEIHIOI0 IJIMHY OYepe/ld U CpeIHee BpeMs OKUIaHUsS O0CITYKHBAHMS, €CJIM MPUOBIBAIOIINN TOTOK
MacCaXMpPOB B Kaccy MpOCTEeHIIN, a BpeMsi 0OCIyXUBAaHUS PACHPEIEIICHO MO MOKa3aTeIbHOMY
3aKOHY.

3.8 IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHYy
(nI1s O1IEHKH 3HAHUI)

[TepeueHb TEOPETHYECKHUX BOTIPOCOB K IK3aMEHY
(ounas ¢opma oOyueHust — 2 cemectp, 3a0uHast popma o0ydeHus — Kype 1 ceccust JeTHss)

Pasnen 6. UHTerpanbHoe ucunciaenue pyHKuuii 0qHOM nepeMeHHOM
6.1 Ilonsitue mepBooOpa3HON U HeompenenEHHOro uHrerpana. CBOWCTBA HEOMpPENEIEHHOTO
uHTerpana. Tabmuna UHTErpasos.



6.2 HemocpenctBeHHOe WHTETpUpOBaHUE. 3aMeHa mepeMeHHou. [lomBeaeHue 1o 3HAK
muddepeHmmana.
6.3 HTerpupoBaHme MO YacTIM.
6.4 lnTerpupoBaHue palliOHAIbHBIX APOOEH.
6.5 NHTerpupoBanre TPUrOHOMETPUUIECKHUX BBIPAKCHHM.
6.6 lHTerpupoBaHue HEKOTOPBIX UPPALMOHANBHBIX (PYHKIHUI.
6.7 CnenuasnbHble 10ICTaHOBKH.
6.8 [loHATHE ONpeneIEHHOr0 UHTErpajia, €ro FTEOMETPUUECKUN U MEXAaHUYECKUIN CMBICIL.
6.9 CaoiictBa. ®opmyna Hetotona-JleiiOHuna.
6.10 3amena nepeMeHHOH B OIpeneNEHHOM UHTETpase. IHTerpupoBaHue 10 YacTsM.
6.11 HecoOctBennsie nnterpansi [ u Il pona.
6.12 IlpunosxeHus onpeaerEHHOro UHTErpaia.
Paznen 7. InddepenuuanbHoe ucunciaenne GyHKIUI HECKOJIbKUX MepeMeHHOo
7.1 [loHaTHe (QYHKIMU HECKONBbKHX TNepeMeHHbIX. OOnacTh ompeneneHus (yHKIUU ABYX
nepeMeHHbIX. JINHUM ypOBHSI.
7.2 YacTHble TPOU3BOAHBIE U TIOJTHBIN quddepeHman GyHKIMH HECKOIBKUX MEPEMEHHBIX.
7.3 YacTHbIE TPOU3BOAHBIE BHICIIUX MOPSIKOB.
7.4 TlpousBoaHas O HaNpaBiIeHUIO. [ pagueHT.
7.5 JlokanpHbBle OKCTpEMYMBbl (YHKIIMM HECKOJNBKMX TMepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE YCIOBUE 3KCTPEMYMA.
7.6 YcnoBHBIE SKCTPEMYMBI (DYHKIIMH HECKOJIBKUX IEPEMEHHBIX.
Pasnen 8. UHTerpanbHoe ncunciaeHue pyHKIMA HECKOJBKUX NepeMeHHO0i
8.1 Kpatnsie unterpansl. CBolcTBa. ['eOMETpUYECKHIT CMBICI.
8.2 IIpuiioskeHHs KpaTHBIX MHTErPaIoB. MI3MeHeHNe ops/IKa UHTETPUPOBAHUSI.
8.3 3ameHa nepeMEeHHBIX B KPATHBIX HHTETpallax
8.4 KpuBonuHelHbIe HHTETpabl
8.5 IloBepxHOCTHBIE HHTETpalbl. [L10111a1b TOBEpXHOCTH
8.6 DnemeHThI BekTOopHOTO aHanmm3a. opmyna Octporpajackoro
8.7 DneMeHThl BeKTOpHOTO noiist. Popmyna Ctokca
Pasznen 9. InpdepenunanbHbie ypaBHEHUS
9.1 3anaun, npuBojsIMe K AU epeHInanbHbIM ypaBHEHUSAM.
9.2 OcHOBHBIE IOHATHUS TeOpuH U (HEepeHINATBEHBIX YPaBHECHHN
9.3 TluddepennmanbHble ypaBHEHUS NEPBOTO MOPSIKA
9.4 llubdepeHnnanbuple  ypaBHEHUS BBICIIMX mopsaakoB. OOmas Teopusi JHWHEHHBIX
nuddepeHanbHbIX YPaBHEHUH
9.5 YpaBHeHus1, JOMyCKarONMe TOHMKEHHUE MTOPSIKA.
9.6 Jluneiinple  onxHOponHble  AudQepeHInanbHble  ypaBHEHMS € [OCTOSTHHBIMH
ko3¢ duLreHTaMu.
9.7 JIunelinble HEOIHOPOHBIE AU(PepeHIIHaNbHbIE YPAaBHEHUS N-T'0 MOPSJIKA C MOCTOSHHBIMU
ko3¢ duLreHTaMu.
9.8 CtpykTypa 00IIeTo peieHus.
9.9 MeTon Bapuanuu MpOU3BOJILHBIX MMOCTOSTHHBIX (MeTo 1 Jlarpanika).
9.10 Meron HeompeaeaeHHbIX KO3()(UIIMEHTOB HAXO0XJIEHUS YAaCTHOTO PEICHHs JIHMHEHHBIX
HEOAHOPOAHBIX AH(depeHITNATBHBIX YPABHEHHUH CO CIIEIUAIbHOM MPABOM YaCThIO.
9.11 Cucremsl guddepeHIaIbHbIX YpaBHEHUH.



[lepedeHsb TEOPETHUECKUX BOIIPOCOB K IK3aMEHY
(ounas ¢popma oOyueHus — 3 cemectp, 3a04Has popma 00ydeHUs — KypC 2 CeCCHUsl 3UMHSIA)

Paznen 10. Teopus psizoB
10.1 YwucnoBele psiapl, OCHOBHbIE TOHATHA. JlOoCTaroyHble TMPU3HAKKM  CXOJIUMOCTH
3HAKOIIOJIOKUTEIBHBIX PSAIOB.
10.2 3nakouepenyrommue psaasl. [Ipuznak Jleitoaua.
10.3 AGcomtoTHas U yCIOBHAs! CXOUMOCTb.
10.4 ®yHKIIMOHATBHBIE TOCIEAOBATEILHOCTH U PAJIBIL.
10.5 Crenennsble psiabl. UHTEpBai U 00J1aCTh CXOAUMOCTH CTEIIEHHBIX PSIOB.
10.6 Psn Teitnopa u Makinopena. Paznoxenue GyHKIIUN B CTETICHHBIC PSIBI.
10.7 TlpuMeHEHUs CTENEHHBIX PAJIOB B MPUOIMKEHHBIX BHIYHCICHHUSIX.
10.8 T'apmonuueckuii ananus. Psanbr Oypbe.
10.9 Psnpt @ypbe 11 YETHBIX, HEUETHBIX (DYHKITHIA.
10.10 Paznoxxenune Heneproandeckux GyHKIUN B psag Dypre.
Pasnen 11. OcHOBBI TeOpUHM (PYHKIHMH KOMIIEKCHOTO IIePEMEHHOI 0
11.1®dyHKIIMHU KOMITJIEKCHOTO MEPEMEHHOTO.
11.21penen, HenpepbIBHOCTD U MU (HEepeHINPYEMOCTh (DYHKIIMHA KOMIUIEKCHOTO MIEPEMEHHOTO.
11.3 YcnoBust aHaTUTHIHOCTH (DYHKITHH.
11.4 NaTerpanbHbie TeopeMbl u hopmybl Komm.
11.5 UzonupoBaHHBIE 0COOBIC TOYKH M MX KJIaCCH(PUKAIIHS.
11.6 Beiuetsl. BrprunciieHne BBIYETOB OTHOCHUTENIBHO TMOJIOCOB  PA3JIMUHBIX  MOPSIKOB,
HEyCTpaHUMON 0COOEHHOCTH.
11.7 BeluncieHyre HHTErpajioB ¢ IOMOIIIbIO BBIYETOB.
Pa3zgen 12. jieMeHTHI ONIEPALUOHHOT0 UCYHCJIEHU ST
12.1. IlpeoOpazoBanue Jlamaca, ero CBOWCTBa.
12.2. Knacc opurunanos. Kiacc nzobpaxeHuii.
12.3. OcHOBHBIE TEOPEMBI ONIEPALIMOHHOTO UCUUCIICHHUSL.
12.4. CriocoObl BOCCTAaHOBIJIEHUS] OPUTHMHAJIOB IO U300PaKEHHIO.
12.5. Pemenne nugdepeHnuansHplX ypaBHEHUH U CUCTeMBI TU((epeHINaTbHBIX YpaBHEHUI
ONEPALMOHHBIM METO0M

3.9 TunoBble NpaKkTHYECKHE 32JaHUS K IK3aMeHY
()1.]'[5[ OILICHKHN YMeHHﬁ, HABBIKOB WUJIN OIIbITA }IeﬂTCHLHOCTI/I)

PacnipeneneHre TpakTUYeCKWX 3aJaHUH K DK3aMEHaM HAaXOIUTCS B 3aKPbITOM IS
oOyuatomuxcst Joctyne. Pa3paboTaHHbIE KOMIUIEKTBI THUIOBBIX MPAKTUYECKUX 3aJaHUN K
9K3aMEHaM HE BBICTABIISIOTCS B JICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTenbHyto cpeny 3a0VKT
NpI'VIIC, a xpansrcs Ha kadeape-pazpadorunke B cocrae @OC 1Mo JUCHUIUIMHE.

Hwxe nmpuBeieHbI 00pa3Iibl THITOBBIX MPAKTUYECKHUX 3a/IaHUH K SK3aMEHaM.

OOpa3iubl THITOBBIX MPAKTUYECKUX 33aHUH K 9K3aMEHY
(ounas opma oOyueHust — 2 cemectp, 3a0uHast popma oOydeHus: — Kype 1 ceccust JeTHss)

Hatiti HeonpeneneHHbIe MHTETPANbl. B ABYX MEPBBIX MPUMEpax MPOBEPUTH PE3yITbTAThI
nuddepeHITMpoBaHHEM.

dx
1 a) [cosxdx . 0 2%dx ;B 2x-1 ;T
: J‘%/Sinzx ) Ix © e : I X —dx+l : j4x3 -X

_Inxde - x+2 x+1
2 a) | +/l4nx’ ©) .[xzsiandx; B) I—dx;F) j—dx-

X2 +2x+2 x4+ x



COS X

2
53 ————dx; T)
vx-1 ,l4x +4x+1 J‘smx+cosx
4 Ismxdx x+4

m 0) J.xarcsmldx, B) Imdx-;

3 a)j al 6).[\/;h1xdx; B)I

Brrancnurts mIomanb O6HaCTI/I, OI‘paHH‘IeHHOﬁ JIMHUAMMU.
5.y=x*-5 y=x-3

X2

6. y=x2+1, y=7, y:5

2 2
7. Haittu mmomaas sumnca =~ —+ y_2 —-1.
a’ b

8. Haiitn momanb KapauouIsl p = a(l —cos @).

9. HaiiTu JyiMHY IyTM JIMHUM y =Insinx IOpH 7 3 <x< % .

. x=R(cost+tsint);
10. Haiitu anuHy pa3BepTKU OKPYKHOCTH ]
y = R(sint —tcost).

11. Haiity moiomaab MOBEPXHOCTH Chephl X+ y2 +7 =R,

. N 2,2, 2l
12. Haiitu 06béM mapa X +)y +7° SR,
13. Haiitu o0Gnactu onpeaeneHus ciaenyomux GyHKIUNR U CeNIaTh YSPTEKHU:

a) z=+9-x"-y"; 0) z=1++—(x—y):

B) z —In(x+ y); r) z=Xx+arccosy-.
14. HaiiTu nMHUM YpOBHS CIEAYIOMNX (DYHKIUI:
a) 7= ln(x2 + y2); 0) z = arcsin(xy); B) z=x"+4y”.
15. HaliTn moBEepXHOCTH ypOBHS (DYHKITHIA:

Au=x—y+2z; O)u=x"+y"+z°.

16. 17. HaliTu Touku pa3pbiBa ()yHKITHI:

a) z=In\/x*+y°; 0) . L

9_x2 _ y2
B)z:%; F)z:cosi'
(x=) xy
y 1oz 10z z
15. lana Kuus 7 =———— . [lokasarp, 410 ——+——=—
laa by (x* =y?)’ xox yoy y

y? ) 2 02 0z
19. lana ¢ynknusa z = =— + arcsin(xy) . [Tokazats, 9to x —xy—+y>=0

3x ox oy

TR 0’z 0z
20. Nana ¢yakuusa 7= In(x" + y + 2x+1). IToxasatb, 4TO 6_2 + y =0
X
Xy b 622 822: 2 622
21. Jlana ¢pyakmus < = € © | T[lokasartp, 4T0 X ~—2xy +y ~+2xyz=0
ox Ox0Oy
X 2 2
22. Nana gyaxuums Z=In(x+e™") . Tokasars, uto OO0z 020z
Ox Ox0y Oy Ox*
2

23. lana byHKIMS Z = * [loka3ats, uTOo X 0z 2

y Ox0dy Oy



24. [ana ¢yHKOUA z = f(x,y), TOUKa A(XO, yo) U BEKTOp 4= {al,a2 } Haiitu:
1) grad z B TOouke 4 ;
2) IpOU3BOHYIO B TOUKE A TI0 HANPABICHUIO BEKTOPA 4.

z= 3x2y2 + 5xy2; A(l; 1), 5:{2; 1}.
25. MccnenoBatk Ha HKCTPEMYM ClieAyIOIHE (YyHKINU:
a) 7=X" —xy+y +9x—6y+20; 6) z=yJx -y’ —x+6y.

26. IlepeiiTi K NOJISAPHBIM KOOPAMHATAM M BBIYHCIIUTD IBOWHOM MHTErpal @y A€ (D) 3anano

2, 2
D 4X*+y

HEpPaBEHCTBAMU X+ y2 <2x + 2y, X+ y2 >4.

27. BpIMHCIHTH JBOMHOM HMHTErpa H ytgxdxdy, rae obmacte (D) 3ajaHa HepaBeHCTBAMHU
(D)

0<x<mw2, tgx <y <2tgx, ctgx <y < 3ctgx, caenaB HaAJISKAIIYI0 3aMEHY TEPEMEHHBIX.

28. Haiitn ruiowans Gurypsl, 3a1laHHON HEPABEHCTBAMH /3 < o < 2sin2¢p, 0<¢<n/2 B HOJSPHBIX

KOOpJUHATaXx.

29. Haiitu 00bem V Tena T, orpaHu4eHHOr0 MOBEPXHOCTSIMHU X+ y2 =4,7=8-x"— y2, z=0.
. . 2,2

30. Haiitu mutomaas moBepxHocTH (€2), 3aJaHHON COOTHOIICHUSIMU Z =X + Y,z <4 .

OOpa3Ipl THITOBBIX MPAKTUYECKHX 3aIaHUH K SK3aMEHY
(ounas ¢popma oOyueHus — 3 cemectp, 3a04Has Gpopma 00ydeHUsT — Kypc 2 CeCCHUsl 3UMHSIA)

1. MccnenoBath Ha CXOUMOCTD YMCIIOBEIE PSIIBI C MOJIOKUTEIHHBIMU WieHaMu a),0). UccnenoBaTh
Ha a0COJIIOTHYIO U YCJIOBHYIO CXOAUMOCTD psiA B). HaiiTu 001acTh cX0AUMOCTH (PYHKIIMOHAIBHOTO

panar).

0 ©

n+1 = n’ & n(x+2)
A N
a) nz?,n - 6) ,,2::‘2"(71—1)! B) ,,Z::‘( ) n! r) ; n®+1

2. UccnenoBath Ha CXOJUMOCTh YUCJIOBBIE PSJIbI C MOJOKUTEILHBIMEU WieHaMu a),0). MccnenoBaTh
Ha a0COIOTHYIO M YCIIOBHYIO CXOJAMMOCTh psiji B). Haiiti 061acTh cxoauMocTu (PyHKITMOHAIBHOTO

panar).
& niln® S (n!) (D) :
a) nZ:I:\/I’ZS +7 | 6) ™ 2" B) nzzll”ln” r) ;2 "(x— l)n

2 b

3. UccrnenoBath Ha CXOJUMOCTH YHCIIOBBIE PSAIBI C TOJIOKHUTEIBHBIMUA WieHamu: a), 0). Haiitu
00J1aCTh CXOJUMOCTH (DYHKIIMOHAIBHOTO Psizia B).

© 3/.2 X 2n2+1 g 0 x+3 2n
2 ﬁn Z[#Hj 2(2 )1
a) = 3n-2 6) n=1 B) ! n+

4. VlccnenoBaTh Ha CXOJIMMOCTb YHCJIOBBIE PSABI C MOJIOKUTEILHBIMU WieHaMH a),0). McciaeqoBathb
Ha a0COJIIOTHYIO M YCIOBHYIO CXOIMMOCTb psif B). Haiitu o0nacte cxonuMocTu GyHKIHMOHATBHOTO

psanar).

i A2n+5 - ( 0 ] = (—1)"n i(x+2)"
Y n - 7
a) n=l "\ 2}15 +5 6) n=1 3""’5 B) n=1 lnn r) n=l1 3” +1

5. HccnegoBaTh HA CXOOUMOCTh YHCIOBBIE pAABI € TOJIOXKUTCIIbHBIMU YJICHAMU

o 4" 45" =(n+2)"
S 3"

a) n=1 20” 6) n=1

Z (n +1)(x+ 2)

6. Haiitu 06macth cxoqumMocTd (PYyHKITMOHATIBLHOTO psijga "'



0,2 2
J.cosx—dx
-3

7. Haittu ¢ Tounoctsio go 10 ONpPEAEICHHBINA UHTErpan ©

. -3
8. Berumcauts SN ¢ Tounocteio 1o 10

9. Beruncnuts SI03 ¢ ToynoCTHIO o 107 .
10. B ypue 3 Genbix ¥ 7 4epHbIX IapoB. M3 ypHbI Hayraja BblHMMaeTcs oauH map. Kakosa
BEpPOSITHOCTH TOTO, YTO ATOT mIap: a) OenbIi, 0) YepHbIi?
11. 3 cnoBa «Hayraa» ciay4yaiHO BbliOMpaeTcss ogHa OykBa. KakoBa BepOsSTHOCTH TOTO, 4TO 3Ta
OykBa: a) «a», 0) corjacHas, B) «si»?
12. Bpocaetcst urpanbHast KOCTh. KakoBa BEpOSITHOCTb TOTO, YTO: @) YHCIIO BBINABIINX OYKOB — 4, 0)
YHCJIO BBINABLIMX OYKOB 0Ojblle 4, B) YHCIIO BBINABIIMX OYKOB — YETHOE, TI) YUCIO BBIMABIIMX
OYKOB JeIuTCcd Ha 37
13. Urpanbayto kocTh OpocatorT 1 pa3. KakoBa BepOsSTHOCTh TOTO, YTO BBINAJIO IPOCTOE YHUCIIO
OUKOB, €CJIM U3BECTHO, YTO YHCJIO BBIIABLIMX OUYKOB HEUETHO? Vkaszanue. 1 — HE MPOCTOE YUCIIO.
14. I3 ypubI ¢ 3 OenpiMu U 7 4EPHBIMHU IIapaMH MOCIEAOBATEIPHO BHIHUMAIOT 2 Tmapa. Haitu
BEPOSATHOCTH TOT'O, YTO BTOPOI BBIHYTBHIN mIap — O€JbIil P YCIOBUU: a) MEPBIM BBHIHYTHIN mIap —
Oenblii; 0) MepBbIil BEIHYTHIN 11ap — YEPHBIM.
15. Bpomiens! nocneaoBaTeNbHO 3 MOHETHL. ONpenenuTh, 3aBUCUMBI WIH HE3aBUCHMBI COOBITUS: A
— BblIIaJiIeHue «repOay» Ha nepBoi MoHeTe; B — BbInaieHue XoTs Obl OAHOMN «pPEeIIETKNY.
16. /Ia cTpenka HE3aBUCMMO JApPYyr OT JApyra JejaloT MO OJHOMY BBICTPENIY IO MHUIICHH.
BeposiTHOCTh MomnanaHuss B MUIIEHb NepBbIM cTpenkoM — 0,9, BTropeiM ctpenkom — 0,8. Haiitu
BEPOSITHOCTH TOTO, YTO: ) B MUIICHH OYAET XOTs Obl OJHA MyJist; 0) B MUIIIEHU Oy/IeT POBHO OJTHA
IyJsl; B) B MULIEHb HE NMOMAAET HU OJHA ITYJIs.
17. Ha 9 xapToukax HammcaHbl OYKBBHI CIIOBa «Tporioaut». Hekto mo ouepemu Hayran Oepér 3
KApTOUKH M B TOM JK€ MOPSIIAKE BBIKIAABIBACT UX CJE€Ba HampaBo. HaliTw BEpOSTHOCTH TOTO, YTO
MOJIYYUTCSI COUYETAaHUE «OTID».
18. B nmudt ceMudTaKHOrO JOMa Ha MEPBOM ITake BOUUIM 3 4yenoBeka. Kaxapli M3 HHUX C
OJIMHAKOBOI BEPOSITHOCTHIO BBIXOJIUT Ha JIFOOOM 3Ta)ke, HAUMHasi co BToporo. Haiitu BeposTHOCTH
CJICZYIOIINX COOBITHIA:
- BCE MMAaCCaXUPbI BBIUAYT HA MSATOM ITAKE;
- BCE MaCCaXXUPhI BBIHAYT HA OJHOM U TOM K€ ITaXE;
- BCE MacCa)XUupbl BHILAYT HA pPa3HbBIX ATAXKaX.
19. CtyneHT MOXeT Jj0exaTh A0 YHUBEpCUTETa MM Ha aBTOOyce, KOTOPBIA XOAUT uepe3 KakIble
20 MHUHYT, UJIU Ha TpoJuieiidyce, KOTOpbI XoauT uepe3 kaxaple 10 munyT. KakoBa BeposiTHOCTD
TOT'0, YTO MOJOIIE/IINIA K OCTAHOBKE CTYACHT yeJleT B OMKaiime 5 MUHyT?
20. B nepBoii ypHae 5 Genbix 1 10 4€pHbIX mapoB, Bo BTopoil ypHe — 10 6enbix u 5 4€pHbIX 1IapoB.
N3 kaxxaoM ypHBI CIIy4allHO BBIHUMAIOT 110 OJHOMY Iapy. Halith BEpOSTHOCTH TOrO, 4TO Cpeau
BBIHYTBIX I1apOB Oy/€T XOTS Obl OJIUH OEJIBIM.
21. B nepBoii ypHe 2 6enbix U 1 u€pHblii 1ap, Bo BTOpoil ypHe — 1 6emnblit 1 4 uépHbIX mapa. Hekto
Hayraj BeIOUpaeT ypHy U u3 He€ noctaér 1 map. HaliT BeposTHOCTH TOrO, YTO BBIHYTBHIA HIap —
OeTbIi.
22. B nepBoii ypre 2 6enbix u 1 4€pHbIi 1map, Bo BTopoi ypHe — 1 Oenbiii u 4 u€pHbix mapa. U3
BTOPOIl YpHBI B IIEpBYIO Hayraj nepekiaabiBaroT 1 map. Ilocie 3Toro u3 xaxmoil ypHbl Hayraj
BBIHUMAIOT 110 OJTHOMY Im1apy. HailTu BepOoATHOCTH COOBITHH:

- BBIHYTBIN U3 IEPBON YpHBI 1Iap — OeJIblii;

- BBIHYTBIA U3 BTOPOH YpHBI AP — YEPHBIN;

- 00a BBIHYTHIX I1apa — OeJble.
23. [IpaBunbHy0 MOHETY OpocatoT 5 pa3. Hailtu BeposSTHOCTH COOBITHIA:

- rep0 BBIIAZET 3 pasa;

- rep0 BbINAJIET HE MEHEE JIBYX pa3;

- rep0 BBIIAZET 5 pas.



24. OmnsIT, cocTosIIMN B OpocaHUM JBYX MOHET, OBTOpsieTcs 4 pa3a. HaliTu BeposiTHOCTB TOTO, UTO
napa repOoB BBIIIAJIET J1BA Pa3a.
25. Uto BeposiTHEE: BEIMTPATh Y PABHOCHJILHOT'O TEHHUCHCTA 3 BCTPEUH U3 6 Uiu 2 BCTpeuu u3 47
26. M3nenus HEKOTOPOTo MPOU3BOJCTBA cozepkaT 5% Opaka. HaiiTu BEpOSTHOCTH TOTO, YTO CpEAH
IIATH B3ATBIX HayraJ U3ACIInN:
- Het Hu ogHOrOo 6pakoBaHHOrO;
- Bynyt nBa OpakoBaHHBIX.
27. BepoatHocTb poxaeHHs Manbunka paBHa 0,515, nesouxu 0,485. B HEKOTOpOIl ceMbe mIeCTEPO
neteid. HaiiTu BEpOATHOCTB TOTO, UTO CPEIM HUX HE OOJIBIIE IBYX JI€BOYEK.
28. IIpaBunbHyto MoHeTy OpocatoT 100 pa3. Haiitu BepositHocTH BbimaneHust 50 «rep6os»,40
«repOoBy, 25 «repOoBy.
29. BepoATHOCTb TOCTH)KEHUS ycliexa B ucnblTaHuM paBHa 0,25. HailTu BEpOSITHOCTH TOTO, 4TO B
300 He3aBUCUMBIX UCIIBITAHUSX YCIIeX OyIeT TOCTUTHYT 75pa3, 85 pas.
30. B nepBrie knaccel Oyzaer npunsto 200 gereid. Haiftu BeposiTHOCTH TOTO, UTO Cpeau HUX OyneT
100 neBouek, eciau BEpOSATHOCTh POXKIACHUS Majdbuuka paBHa 0,515.
31. Jlana tabnuma pacnpeeneHus TMCKPETHON ClydailHON BeTM4YuHBI &.
El-2 -1 0 1 2
P01 02 02 04 01

Tpebyercs:
a) MOCTPOUTH MHOTOYTOJIbHUK (IIOJIUTOH) pacIpe/leIeHus;
0) HaliTH PYHKLMIO pacipe/ieIeHUsI U HAaUepTUTh €€ rpaduk;

C) HalTH PQf\ . 1)’

T') HAlTH MaTeMaTHIECKOE OKUIAHNE, TUCTIEPCHIO, CPEAHEKBAIPATUIHOE OTKIIOHECHNE,
K02(ppULIMEHT BapHalluy, MEUaHy U MOy &.

2

1) TaOJIMIlYy pacrpeeICHUs CIIy4aiiHONW BETMYUHBI =g
32.B ypue 5 Genbix u 25 uépHbIx mapoB. M3 ypubsl Hayrag BbiHMMaroT | map. CiyuaiiHas
BEJIMYMHA § — YHUCIIO0 BBIHYTHIX OenbIxX mapoB. Tpedyercs: a) — n) u3 3amaun 1.
33. HaiiTu mMaTeMaTH4ecKOoe OXKHJaHUE, NUCIEPCUI0 U CPEHEKBaJApaTUYHOE OTKJIOHEHHE dYHcia
JIOTEepENHBIX OUJIETOB, HA KOTOPBIE BBIMAIyT BHIMTPHILIH, €clid KymieHo 40 OUIeToB, a BEPOATHOCTD
npuoOpeTeHus BIMTphIIIHOTO Oniera pasHa 0,05.
34. IIpousBogurcss 20 HE3aBUCHMBIX OIBITOB, B KAXKJIOM U3 KOTOPBIX BEpPOSTHOCTH YCIIEXa
paBHa 0,2. HaliTu nucniepcuio 4ncia ycrnexoB B 3TOM CEpUU OIBITOB.
35. BocembecsT NpoLEHTOB NEPCOHAIBHBIX KOMIIBIOTEPOB O€30TKAa3HO pabOTaOT B TEUEHUE S JIET.
Haiitu BepostHOCTh TOro, yto M3 AaHHbIX 100 kxommbioTepoB He MeHee 70 mpopaboraroT
5 ner.



4 MeTonnueckne MaTepuaJibl, onpee/isiioliue Mpoueaypy oeHHBaHUsA
3HAHMI, YMEHUI, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH, XaPAKTEPU3Y HOIIIUX

B Tabanie

IMPUBCACHDBI

ITalbI (l)OpMI/IPOBaHI/Iﬂ KOMIIeTeHII il

OMUCAaHUS TPOLEAYpP MPOBEAEHUS KOHTPOJIbHO-OLEHOYHBIX

MEPOIIPUATHI U TPOIEAYp OLEHUBAHUS PE3YIbTaTOB OOYUEHHS C MIOMOIIBIO0 OLIEHOYHBIX CPEJICTB B
COOTBETCTBHUH C paboveil mporpaMMOi JUCITUTUTHHBI.

HaunmenoBanue
OLCHOMHOTO Onwucanus IPoLEeLyphl IPOBEACHHUS KOHTPOJIBHO-OLIEHOYHOTO MEPOIIPUATHS
CpenicTRa U TIPOLeIyphl OLIEHUBAHUS PE3YJIbTATOB 00yYEeHUS
[IpenonaBaTens He MeHee, YeM 3a JBE HEIENH 10 cpoka 3auutel PI'P momxeHn cooOmmrh
KaxgoMy obOyuaromemycs Homep BapuaHTa PI'P. 3amanus PI'P BbUIOKEHBI B 3JIEKTPOHHOM
uHpopmanmonHo-odpazosarensHoi cpene 3a0VKT UpI'YIIC, noctymHoW oOyuaromemycs
PacueTHO- yepe3 ero JnuuHBId KaOwHer. PI'P  nmomkHa OBITHP BHINOJNHEHA B  YCTAaHOBIICHHBIN

rpaduyeckas paborta
(PT'P)

IpernoaaBaTeIeM CPOK M B COOTBETCTBHHU ¢ TpeboBaHMSIMU K oopmieHuio PT'P (TekcroBoii n
rpadudeckoil gacreit), chopmynupoBaHHeIMH B [lomoxennn «TpeboBaHus K 0(hOPMIICHHIO
TEKCTOBOH W rpaduueckoil fokymeHTanuu. HopMokoHTpob» (B mocienHel penakauun). PI'P
B Ha3HA4YEHHBIM CPOK cHaroTcs Ha nposepky. Eciu npepycmorpena yctHas 3amura PI'P, To
oOyuatomuiics 0OBSICHSET pelIeHue 3a4ad, YKa3aHHBIX MIPENoJaBaTeIeM, U OTBEYAET Ha €ro
BOTIPOCEHI

KontponsHas paborta

HpeHO}IaBaTCHL Ha YCTaHOBOYHOM 3aHATHU AJOBOAMUT 10 06y11a}om1/1x051: TEMBI, KOJIMYCCTBO
3amaHuii B KOHTPOJBbHON pabore. KoHTpombHas pabora HOKHA OBITH BBIIOJNHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBHM C TpaBHIaMH K O(OpMIICHHIO (TEKCTOBOW W
rpaduueckoil gacreit), chopmynupoBanHsiMu B [lonokennn «TpeGoBaHUsS K O(POPMIICHHIO
TEKCTOBOM W rpaduueckoil JoKyMeHTaund. HOpPMOKOHTpONb» B IOCIETHEH pelakuuy.
BeimosiHeHHass KOHTpOJbHas paboTa TepenaeTcs JUis IPOBEPKH IPENoJaBaTeNlio B
yCTaHOBJICHHbIE CpPOKH. Ecinu KOHTposibHasi paboTa BBINOJHEHAa HE B COOTBETCTBUHU C
yKa3aHUsIMU WJIM HE B TIOJIHOM 00beMe, OHa BO3BpalllaeTcs Ha J0paboTKy

BeimosiHeHHEe  pa3sHOYPOBHEBBIX — 3aj1a4, MPEIYCMOTPCHHBIX  pabodell  mporpaMMoii
PasHoypoBHEBbIE JUCLUIUIMHBI, IPOBOJSATCS BO BPEMs IPAKTUUYECKUX 3aHATUH. Bo BpeMsi BBINONHEHU 3alaHUi
3a1a4u pasperniaercs moJb30BaThCsl y4eOHUKAMU, CIIPABOYHUKAMU, KOHCIICKTAMH JICKITUH, TeTPasIMH

JUISl IPAKTUYECKUX 3AHITUH

3ammTa KOHCIIEKTOB, IPEAYCMOTPEHHBIX pabodeil mporpaMMON AUCIUIIHHBL, TPOBOJUTCS BO
T — BpeMsi  IpakTHuecKux  3aHsATud. IlpenmojaBarens  Ha  MPAKTUYECKOM  3aHSTHUH,

MIPEANIECTBYIONIEM 3aHATHUIO TPOBEACHHUS KOHTPOJS, JOBOAMT 10 OOYYAIONIUXCS: TEeMy

KOHCIIEKTOB H TPpeOOBaHUsI, IPEIbSBISICMbIC K UX BHITIOJHECHHUIO U 3aIIUTE

TecTupoBaHUE MPOBOAUTCA MO PE3YIbTaTaM OCBOEHHUSI TEM WJIM Pa3A€iOB JAUCLUIUIMHBI WIH

[0 OKOHYAHMIO €€ H3y4YeHUs BO BpeMs MPaKTHUUECKUX 3aHATUH. Bo Bpems mpoBeneHUs
TectupoBanue TECTHPOBAHUS IIOJIB30BAThCA  YICOHWKAMH, CIIPABOYHUKAMH, KOHCIIEKTAMH JIEKIIWH,
(KOMITBFOTEPHBIC TeTpajgsiMU JJid NPaKTUYECKUX 3aHATHH He pazpeuieHo. [IpenomaBarens Ha MPaKTUUECKOM
TEXHOJIOTUH) 3aHATHH, PEAIICCTBYIOMIEM 3aHATHIO ITPOBEICHUS TECTA, JOBOAUT 10 OOYUArOIIUXCS: TEMEI,

KOJIMYECTBO 3aJlaHWii B TECTE, BpPEMs BBINOIHCHUS. Pe3ylbTaThl TECTUPOBAHUS BUIHBI
o0yJaroleMycs Ha KOMIBIOTEpPE Cpa3y MOCIe MPOX0KIACHHUS TecTa

21.]'[5[ opraHu3alliid W ITPOBCACHUA HpOMG)KyTO'—IHOﬁ arTeCcTalli COCTABIIAKOTCA TUIIOBBIC
KOHTPOJIBHBIC 3a/laHud HWJIM HWHBIC MAaTCpHAJIbI, HCO6XOI[I/IMBIC JIs1  OLICHKHN 3H3_HI/II>'I, YMeHHﬁ,
HaBBIKOB U (WJIN) OTIBITA JIEATEILHOCTH, XapaKTEPU3YIOMIUX ATAIbl JOPMHUPOBAHUS KOMIICTCHIIUH B
MIPOLIECCe OCBOEHUS 00Pa30BaTEIBLHON MPOTPAMMEI.

[lepedeHb TEOPETUYECKHUX BOIPOCOB M THIIOBBIC MPAKTHYECKUE 3alaHUSI PA3HOTO YPOBHS
CJIO)KHOCTU IUId MPOBCIACHHUA HpOMe)KYTOqHOfI arrecraquu 06yqa}onmec;1 MOJIy4arOT B Ha4aJIC
ceMecTpa dYepe3 JJIEKTPOHHYI0 HHGOpMaIMoHHO-00pazoBaTenbHyto cpeny 3a0llKT Upl'VIIC
(TMYHBIN KAaOMHET 00yJaroIIerocs).




Onucanue npoueayp nNpoBeleHns MPOMe:KYTOUHOM aTTecTalMu B hopMe 3aueTa
U OLICHUBAHMS Pe3yJIbTATOB 00y4eHHUs

[Ipu mpoBeneHMH NTPOMEXKYTOUYHOW aTTecTaluu B (opMe 3ayeTa MPEnojaBaTelib MOKET
BOCIIOJIB30BaThCSI Pe3yJbTaTaMU TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH B TedeHne cemectpa. C 1enbto
WCIIONIb30BaHUsI PE3yAbTATOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, IMPETOJaBaTeNlb MOICYUTHIBAET
CPEIHIOI OIICHKY YpPOBHsSI C(HOPMHUPOBAHHOCTH KOMIICTCHIIMM OOydaromerocss (CymMma OIICHOK,
MOJIYYEHHBIX 00yUYaIOLIUMCS, IETTUTCS Ha YHUCTIO OIICHOK).

Ixkana u KpuTEepUM OLIEHNBAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIMI B pe3yJbTaTe
U3yUYeHHsl JUCHUNIMHBI IPH NPOBEIeHUH MPOMEKYTOUHOMH aTTeCcTAllMU
B (popme 3a4eTa no pe3yabTaTaM TeKyllero KOHTPOJIs
(0e3 1OMOJHUTEIBLHOI0 ATTECTAIIMOHHOI0 UCTILITAHUA)

CpenHss oLeHKa YpOBHS
c(OpPMUPOBAHHOCTH KOMIIETCHIINH [kana orieHUBaHUS
10 pe3yabTaTaM TeKYLIEro KOHTPOJI

Ouenka He Menee 3,0 W HET HU  OJHOH

o «BayYTCHO»
HCYJOBJICTBOPUTCIIbBHOU OLICHKU IO TCKYILIEMY KOHTPOJIIO

Onenka wmenee 3,0 wim modydeHa XOTss OBl oJHA
HEY/IOBJCTBOPHUTENIbHAS OI[CHKA M0 TEKYIIIEMY KOHTPOJIIO

<«HC 3a4YTCHO»

Ecnu ouenka ypoBHS c(pOpMUPOBAHHOCTH KOMIIETEHIMI 00ydaromerocs He COOTBETCTBYET
KpUTEpPHUsIM TMOJY4YEeHUs 3auera Oe3 JIOMOJHUTENIBHOTO AaTTeCTAllMOHHOTO WCHBITAHHUA, TO
MIPOMEXYTOYHAsl aTTECTAllMsl MPOBOAUTCA IO MEPEYHI0 TEOPETUYECKUX BOIPOCOB M THUIOBBIX
MPAKTUYECKHX 3aJ1a4 WIK B OpME KOMIIBIOTEPHOTO TecTUpoBaHus. [IpomexxyTouHas aTrecTalnys B
(dbopMe 3ayeTa C MPOBEJICHUEM ATTECTAIIMOHHOTO UCTBITAHUS MPOXOAUT HA TIOCTEIHEM 3aHSATUH T10
JUCLUIINHE.

[Ipu mpoBeaeHHM NPOMEXKYTOUHOM aTTecTallid B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3ajaHus Gopmupyercs u3 OT3 mo nucuumiInHe ciydyailHBIM 00pazoMm, HO C
ycnoBueM: 50 % 3aaHuii JOKHBI ObITh 3aJaHUAMU OTKpbITOro Tuma u 50 % 3agaHuii — 3aKpbITOrO
TUIA.

Onucanue npoueayp nposeaeHusi MIPOMeKYTOYHOI aTTecTalMU B (popMe IK3aMeHa
U OLlCHUBAHUS Pe3yJabTATOB 00y4eHH s

[TpomerxxyTounas aTrectanus B hopMe SK3aMeHa MPOBOIUTCS IIyTEM YCTHOTO COOeCceI0BaHMs
1o OuseTraM Wi B popMe KOMIbIOTEPHOTO TECTUPOBAHUS.

[Ipy mnpoBeaeHHM TPOMEXKYTOUHOW arrectaud B Qopme colOeceaoBaHUS OWIIETHI
COCTaBIISIFOTCS TAaKHUM 00pa30M, YTOOBI KAkl U3 HUX BKJIIOYAI B ce0sl TEOpPETUUECKHUE BOIIPOCHI U
MIPAKTUYECKHE 3a/laHusl.

bunet conepxut: 1Ba TEOPETHUUECKUI BOTPOC AJIs OLIEHKH 3HAHUH (BBIOUPAIOTCS U3 MEPEeUHs
TEOPETUYECKUX BOMPOCOB K 3K3aMEHYy) M OJIHO MPAKTHUYECKOE 3a/JlaHue JJIi OLEHKU YMEHU,
HABBIKOB U (WMJIM) OMBITA IEATEIHHOCTH (BBIOMPAIOTCS U3 TIEPEYHs THUIOBBIX MPAKTHYECKUX 3a/IaHU
K 9K3aMEHY).

Pacnipenenenne TeOpeTHUECKUX BOMPOCOB U MPAKTUYECKHUX 3aJlaHUM IO SK3aMEHAIMOHHBIM
OusieTaM HaXOJUTCS B 3aKPBITOM JJisl oO0ydaromumxcs poctyne. Pa3paboTaHHbIM KOMIUIEKT OMIIETOB
(25-30 OuneToB) HE BBICTABISETCS B DIEKTPOHHYIO WH(GOPMAIMOHHO-00pPA30BATENBbHYIO CpEay
3a6 KT UpI'VIIC, a xpanutcs Ha kadenpe-paspadotunke ®OC Ha OyMakHOM HOCUTENE B
coctase POC 1o TUCHUIUIMHE.

Ha sk3amene oOydwarommuiicss O6eper OumeT, JJisi MOATOTOBKMA OTBETAa Ha AK3aMEHAIMOHHBIN
6usnet oOyyaromemMycst OTBOJAUTCS BpeMs B npeaenax 45 MunyT. B npouecce oTBeta o0ydaromerocs
Ha BOMPOCHI U 33JaHMsI OMIIeTa, IpernoiaBaTelb MOXKET 3a/1aBaTh JOMOJIHUTEIbHBIE BOIIPOCHI.




Kaxnprit Bompoc/3amanue OuiieTa OIEHMBAECTCS MO YETHIPEXOATLHOM CHUCTEME, a Jajee
BBIUUCIISIETCS CpefqHee apu(MeTHYecKoe OIICHOK, IOJYYeHHBIX 3a KaXIbIil BOIpPOC/3a/IaHue.
Cpennee apupMeTHUECKOE OLIEHOK OKPYTJISETCS 10 LIeJIOro M0 MpaBUaM OKpPYIJICHHUS.

[Ipu mpoBeneHMM NPOMEXYTOUHOH aTTecTalmuu B (OpME KOMIIBIOTEPHOTO TECTUPOBAHHS
BapUaHT TECTOBOTO 3ananus Gopmupyercs u3z OT3 mo aucuuIuivHe Ciay4allHBIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuii TOJDKHBI OBITH 3aIaHUSIMU OTKpPBITOrO TUMa U 50 % 3a7aHuii — 3aKpBITOTO
THUIIA.

Oo6pa3zen IKk3aMeHAIMOHHOT 0 O1JIeTa

r'd z |3 /ajo/n/#] T) S;TBEP)K]IAI?
aB. Kadenpoi
3a61KT Upl'YIIC JK3aMeHAIlMOHHBI OuteT «[IMuMy 3a0KT
20 /20 o JUcHUIUINHE «MaTteMaTHuKa»
Y4. TOJ B.H. ITemkoB

1. [IBoitable naTerpansl. Onpenenenue. ['eomerpuaecknii CMBICIT.

2. [TponsBoHas cKasIpHOH (QyHKIMH BEKTOPHOI'O apryMeHTa I10 HalpaBJIeHUIO.

3. Onpenenuth 00bEM Tena, 00pa30BaHHOTO BpaleHueM (HUTYpbI, OTpaHHYEHHON JTMHUSMH.
y2 = 2px u x = h Bokpyr ocu Ox.
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