OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCIIOPTA
denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHHE BBICILIETO
oOpa3zoBanus «pKyTCKHil rOCYyJapCTBEHHBIN YHUBEPCUTET ITyTeH COOOLICHHS)

(®I'BOY BO UpI'VIIC)

3a0aiikajabCKUil HHCTUTYT KeJIE3HOOPOKHOI0 TPAHCIIOPTA —
¢unman deneparbHOT0 rocyAapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BhIcIero oOpa3oBanus «VIpKyTCKUI rocy1apcTBEHHBIH YHUBEPCUTET IYTEH COOOIIECHUS»
(3a0MXKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M H. 0. peKTopa
ot «17» nrong 2022 r. Ne 77

Bb1.0.07 MaremaTuka
pabouas mporpamMma JUCHMUILIAHBI

CnenuanbHoctb — 23.05.05 Cucremsl o0ecrieyeHus IBUKEHUS OE3/10B

Cneunanmaunﬂ — 3JI€KTDOCH8.6)K€HI/16 KCJIC3HBIX J1OPOT

Kpanmmdukarms BeiTycKHUKA — MH)KEHEp MyTei COOOIICHHUS
dopma u cpok 00yueHust — ouHas ¢opma, 5 siet oOyuenus; 3a04Has popma, 6 et oOyueHus

Kadenpa-pazpadborunk mporpammsl — [IpukiaHas MeXaHUKa 1 MAaTEMaTUKa

OO0mast TpyZOEeMKOCTb B 3.€. — 13
Yacos o yue6HOMY Tutany (YII) — 468

OuHnas popma 00yueHus

DopMBbI TPOMEKYTOUHON aTTECTALUK B CEMECTPAX, Kypcax
ouHas Gopma o0ydeHus: 3a4eT 1 cemecTp,

9K3aMeH 2 ceMecTp, 9K3aMeH 3 ceMecTp, 3a4eT 4 ceMecTp
3ao04Has popma oOydeHus: 3auet 1 Kypc,
9K3aMeH | Kypc, 9K3aMeH 2 Kypc, 3a4eT 2 Kypc

Pacnpeue.ﬂeﬂne YaC0B JUCHHUILUIMHBI 110 CEMECTPpaM

Cemectp 1 2 3 4 Wroro
Uucno HeJenb B CEMECTpPE 17 17 17 17
o Yacos no
Bun 3anstuii Yacos o YII | Yacos no YII | Yacos nmo YII | Yacos no VII VII
AyaAuTOpHAsi KOHTAKTHas pvaﬁoTa 51 68 68 34 201
10 BH/IaM Y4eOHBIX 3aHATHH
— JIEKIIANA 17 34 34 17 102
— TIPaKTHYCCKHE 34 34 34 17 119
— 1abopaTopHBIE
CamocTosiTeTbHasi padoTa 57 40 40 38 175
IK3aMeH 36 36 72
Hroro 108 144 144 72 468
3aounas popma o0yueHust Pacnipenesienne 4acoB AMCUMINIMHBI IO KypcaMm
Kypc 1/3uMHsIs 1/nerHsist 2/3UMHSIs 2/netHsis Hroro
Bupa 3anstuii Yacos o YII | Yacos mo YII | Yacos no YII | Yacos no YII qa%?ll_i o
AyaAuTOpHAsi KOHTAKTHas p“aﬁoTa 16 16 12 10 54
10 BH/IaM Y4eOHBIX 3aHATHH
— JIEKIIUH 8 8 6 4 26
— IPaKTUYECKHE 8 8 6 6 28
— nabopaTopHbIe
CamocrosiTe1bHasi padora 92 106 96 76 370
IK3aMeH 18 18 36
3auer 4 4 8
Hroro 112 140 126 90 468
UUTA

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany
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Pabowas mnporpamMa AMCIUIUIMHBI pa3zpaboTaHa B coOTBeTcTBUU ¢ DenepanbHbIM
roCy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO OOpPa30BaHUS — CIELHUATIUTET I10
cneuuanbHocTd 23.05.05 Cucrembl oOecriedeHus: JIBUKEHHUS TOE370B, YTBEPKICHHBIM IMPHUKA30M
MunucrtepcTBa o6pazoBanus U Hayku Poccuiickoit @eaepannu ot 27.03.2018 r. Ne 217.

[IporpamMmy cocraBu:

K. .-M.H., TOIIEHT M. B. Crpuxapsb

Pabouast mporpamMma paccMOTpeHa U 0A00peHa I UCTIOIb30BaHMs B y4eOHOM IpoIiecce Ha
3acenanuu kadeapsl «lIpukimagHas MexaHuKka 1 MaTEeMaTHUKay, IPOTOKOMI OT «16» mas 2022 v Ne 9.

3aB. kadeapoi, K..-M.H., JOIEHT H.B. Ilemkos

COI'NTACOBAHO

Kadenpa «DnekrpocHabxeHne», TPOTOKOJ OT «23» mast 2022 1. Ne 35

3aB. kadenpoii, K.T.H., TOICHT C.A. Ounumnmos



1 LEJIA U 3AJAYM JUCHUTLIMHBI

1.1 Hean npenogaBaHust QM CIUIINHbBI

1 (hopMupoBaHre y OOYYaOIINXCS METOMOJIOTHYECKOro (QyHAaMeHTa Uil aHaln3a MPOOJIEMHBIX CHUTyallmid Ha
OCHOBE CHCTEMHOT'0 OAXO01a

) (opMupoBaHre W pa3BUTHE y OOYyYArOIIUXCA CIIOCOOHOCTEH pemaTb WHXCHEPHBIE 3aJadl C IOMOIIBIO
MaTeMaTHYeCKUX METOJIOB

1.2 3agaum AMCHHIIIHHEI

1 06y‘-I€HI/Ie MATEMATHICCKUM METOAaM U MOJCIISIM, HABBIKaAM PECIICHUA MaTCMAaTHICCKNUX 3a1a49

(l)OpMI/IpOBaHI/IC yMeHI/Iﬁ 1 HABBIKOB IPUMEHATH MATEMAaTHICCKUE METOABI U MOJECIIN IIPU OIIMCAaHWH, aHAJIU3E U
PCHICHUM MPAKTUYCCKUX 3a1a4

1.3 ]_leJIb BOCIIMTAHUSA U 3aJa4YH BOCIIUTATEJIbHOM paﬁOTl)I B paMKaXx ITHCUHMILIMHBI

Haquo-06pa3OBaTenLHoe BOCITMTAaHUC 06yanOHII/IXCH

L[eJ'II) Hay‘-IHO-O6pa3OBaTeJ'ILHOFO BOCIIMTaHHUA — CO3JaHUC yCJ'IOBI/Iﬁ AJig peajindaiuu Haqu0-06pa3OBaTem>H0r0
noTreHIuaia o6yqa}ou11/1xc91 B (bopMe HaCTaBHUYCCTBA, ThBIOTOPCTBA, HAYYHOI'O TBOPUCCTBA.

Ienp nocTuraercs Mo Mepe peleHus B €IUHCTBE CIEAYIOIIUX 3a1au:

— (hopMHpOBaHUE CHCTEMHOI'O U KPUTHYECKOTO MBIIUICHUS, MOTHUBALMH K 00YYEHHIO, Pa3BUTHE MHTEpEca K TBOPUECKOM
Hay4YHOU JI€ATEIbHOCTH;

— CO3[aHHWEe B CTYACHYECKOI cpeme atMocdepsl B3auMHON TpeOOBATEIHHOCTH K OBIAACHUIO 3HAHWSMH, YMCHHSIMU U
HAaBbIKAMU;

— TOMYJISIpU3AIHsI HAYYHBIX 3HAHUHA Cpear 00yJaromnXcs;

— COJICHCTBUE MOBBIILIEHUIO IPUBJIEKATEILHOCTA HAYKH, MOAIEPKKA HAYUHO-TEXHUUECKOTO TBOPUECTBA;

— CO3IaHWE YCIOBHU IJIsI MOJYYCHHS OOYYAIOMIMMHUCS TOCTOBEPHOH WH(POpPMAIMK O TEPEJOBBIX OCTHKCHUSIX U
OTKPBITUSX MUPOBOI M OTEYECTBEHHOW HAYKH, IMOBBIILICHNSI 3aMHTEPECOBAHHOCTH B HAYUHBIX NMO3HAHHUAX 00 yCTpoiicTBe
MUpa U 00LIEeCTBa;

— COBEpILEHCTBOBAHNE OPraHM3aLUH U IUIAHKPOBAHMS CAMOCTOSTEIBbHON paboThl 00y4JaroIuXcs Kak 00pa3oBaTeIbHOM
TEXHOJIOTUH (POPMHUPOBAHUS OYAYILETO CIeHHAIUCTa MyTeM HHIMBUAYaJIbHOM O3HABATENILHOM U HCCIIEIOBATENBCKOM
JIEeSTENBHOCTH

[TpodeccronanbHO-TPYAOBOE BOCIIUTAHUE 00YYAIOIINXCS

Ienp mpodeccHoHaNbHO-TPYIOBOTO BOCHHMTAHHS — (POPMHUPOBAHUE Yy OOYUAIONIMXCS OCO3HAHHOW MPOQecCHOHATBHOM
OopucHTalluM, TMMOHUMAHUA O6HleCTBCHHOFO CMBICJIa TpyJda W 3HAYMMOCTU €ro i ce651 JIMYHO, OTBCTCTBCHHOIO,
CO3HATENBHOTO M TBOPYECKOTO OTHOIICHHS K Oymymiedl aesSTeNbHOCTH, TPO(eCCHOHATbHON STHKH, CIHOCOOHOCTH
TPEBUIETh W3MEHEHUs, KOTOPbIE MOTYT BO3HHKHYTH B MPO(ECCHOHAIBHOW IEATEIBHOCTH, U YMEHHIO paboTath B
N3MEHEHHBIX, BHOBb CO3IAHHBIX YCIOBHAX TPY/IA.

Lenp mocTruraercs mo Mepe peleHns B €IMHCTBE CIICTYIONINX 3a/1a49:

— (popMHpOBaHUE CO3HATEIHLHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIUTAHHUE YECTH, TOPJOCTH, JIIOOBH K MPOQEcCHuH, CO3HATEIBHOrO OTHOIICHUS K MPO(ECCHOHAILHOMY IOJTY,
MIOHMMAEMOMY KaK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTH;

— (opmupoBaHHE NICHXOJIOTUH NPOdeccHoHaNa;

— (opmupoBanue MpoGeCCHOHATBHOMN KYIBTYPhI, 3ITUKU MPOPECCHOHATLHOTO OOIICHUS;

— (hopMHUpOBaHHE COIUAIILHON KOMIETEHTHOCTH U JPyTHe 3a7adu, CBA3aHHBIE C UMHUKEM MPOGECCHH U aBTOPUTETOM
TPaHCIOPTHOM OTpaciu

DKOJIOTHIECKOE BOCIIUTAHIE O6y‘IaIOH.II/IXC$I

Llens HKOJIOTHYECKOTO BOCIUTAHHUS — (POPMHUPOBAHHE OTBETCTBEHHOTO OTHOIIECHHS K OKpY’Kalolmled cpele, KOTopoe
cTpouTcsl Ha 0a3e HKOJOTMYECKOr0 CO3HAHWS, YTO IMpEJIoJiaraeT coOJI0IeHHe HPaBCTBEHHBIX U IPABOBBIX NPHUHIIUIIOB
NIPUPOJIOTIONB30BAHNSl M TIpOIIaraHjy WJIEeH ero ONTHMHU3AINH, aKTHBHYIO JAESTEIbHOCTh 10 HM3YYEHHIO M OXpaHe
TIPUPOJIBL.

Lenp gocTUraeTcs mo Mepe pemieHns B €IHHCTBE CIICAYIOINX 3a/1a4:

— Pa3BUTHE PKOJIOTHUECKOTO CO3HAHUS M YCTOHIMBOTO SKOJIOTHUECKOTO TIOBE/ICHUST;

— ¢opMUpOBaHHE YMEHUH W HABBIKOB PAa3yMHOTO MPHUPOJONOJHG30BaHUS, HETEPIUMOTO OTHOIICHHS K JIEHCTBUSIM,
MIPUHOCSTIINM BpPE]] SKOJIOTHH;

— MPUOOPETEHHNE OMBITA YKOJIOTO-HAMPABICHHON ACSITETLHOCTH;

— CTaHOBJICHWE W Pa3BHUTHE y OOYYAIOMIMXCS DKOJOTHYECKOW KYIbTYPHI, OCpENKHOTO OTHOIICHHWS K POJHON 3emiie,
MIPUPOAHEIM OoraTtcTBaM Poccur M Mupa, MOHUMaHWE BIUSHUS COIUATBHO-DKOHOMHUYECKUX MPOIECCOB HA COCTOSHHE
MIPUPOAHON U COLIMANILHOMN Cpebl;

— QopmupoBaHHe y 00yYarOIIUXCS IKOJOTHYSCKONW KApTHHBI MHUpA, Pa3BUTHE y HUX CTPEMIICHHS Oepedb M OXPAHAThH
Npupony;

— Pa3BUTHE PKOJIOTMUECKOI0 CO3HAHMSI, MUPOBO33PEHMSI U YCTOHYMBOIO SKOJIOIMYECKOT0 NOBEECHUS




2 MECTO JUMCIMIIVIMHBI B CTPYKTYPE OIIOII

Bbiox/gacte OITOIT | brox 1. ductmmmunas! (Moxynn) / O6s3aTenbHast 4acTh

2.1 TpeGoBaHus K NpeABAPUTEILHON MOAr0TOBKE 00y4Yalonierocs

| Jucnnmmaa 51.0.07 MaremaTnka n3ydaeTcs Ha Ha4aJIbHOM dTare GopMHUpOBaHHS KOMIIETCHITHA

2.2 TucUMIIMHBI M TPAKTHKH, JUIS1 KOTOPBIX H3yYeHHe JTAHHOH AU CIUILIHHbI
He00X0IMMO KaK MpeaiiecTBYoIee

b1.0.13 MaremaTtndeckoe MOCTHPOBAHUE CHCTEM U IPOIECCOB

B51.0.14 NrxeHepHast 5KOJIOTHS

B1.0.39 Cucrema MeHEIXMEHTA Ka4eCTBaA

51.0.41 Teopust aBTOMaTH4ECKOTO YIPABICHHUS

B1.0.47 Peneiinas 3ammura

Bb1.0.50 ABTOMaTH3aIMs CHCTEM AIEKTPOCHAOKEHHUS

®TJI.01 Jloruka

XL | N[ |||~

B53.01(/1) BeimomHeHAEE BBHITYCKHOM KBAIU(UKAIIMOHHON paboThI

3 IIVTAHUPYEMBIE PE3YJbTATBIOBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA30BATEJIbHOM MPOT'PAMMBI

Koa n HaumeHoBaHue

KOMIIETCHIIMHA

Koa n HauMeHnoBanune
HHIUKATOPA

JOCTHXKCHHUSA KOMIICTCHIUMN

Ilnanupyemble pe3yJibTaThl 00y4eHUst

VK-1. Criocoben
OCYILECTBIIATh
KPUTUYECKUI aHaIu3
NpOoOJIEMHBIX CUTYalni
Ha OCHOBE CUCTEMHOTO
II0JIX0/1a, BEIPAOaThIBATh
CTpaTeruio AeHCTBUM

VK-1.1. Amanusupyer
MPOOJIIEMHYIO CUTYAIUIO
(3amady) U BeIIEISIET €€
6a30BbIe COCTaBIIAIOLIHE.
PaccMarpuBaer pasnuyHbie
BapUaHTLI PCHICHUA
MpoOJIEMHON CUTyaIN
(3amaum), pazpabaTbIBacT
ITOPUTMBI X pEaTH3aIIN

3HaTh: METOAOJIOTUIO CUCTCMHOI'0 MoAXoda, MNPUHIUIILI
pa3paboTKH ITaHA BBINMOJIHEHHS MPOEKTa (peIIeHus 3a1auu) B
chepe npodecCHoHATLHON IEATEILHOCTH Ha BCEX €ro ITamax

YMeTh: pemiaTth 3aaud, TPEOYIONUE HABBIKOB a0CTPAKTHOTO
MBIIIJICHUS, pa3pa6aTbIBaTl) IUIaH BBINIOJIHCHUA TIIPOCKTa B
chepe mpodeccCHOHATBHON eATEABHOCTH, MPEeIyCMaTpUBas
poOJIEMHBIE CUTYAIIMH 1 PUCKU

Baagern: MeTomamMu aHaium3a H CHHTEC3a, MCTOdaMU
TJIAaHUPOBAHU U BBIIIOJIHCHUSA IIPOCKTOB (peHICHI/IiI 3az[aq1/1) B
YCJIOBHUAX HCOMPEACICHHOCTH, OCYLICCTBIIAA PYKOBOACTBO
IIPOCKTOM (HO,Z[Z[SP)KI/IBaFI BBIITOJTHCHHEC HpOGKTa)

OIIK-1. Crocoben
peliath HHXEHEPHbIC
3aa4d B
npodeccHoHaILHON
JIESITEIILHOCTH C
HCIOJIB30BAHUEM
METO/I0B €CTECTBEHHBIX
HayK, MAaTeMaTHYECKOTO
aHaau3a u
MO/JICITUPOBAHHUS

OIIK-1.4. 3HaeT OCHOBEI
BBICIIIEN MATEMATHKH,
croco0eH MPeCTaBUTh
MaTeMAaTHYECKOE OIMCaHNe
MPOLIECCOB, UCTIOJIE3YET
HaBBIKM MAaTEMATHYECKOTO
OTIMCaHUS MOJICITUPYEMOTO
nporecca (00beKTa) s
pelIeHHS HHXEHEPHBIX
3a1a4

3HaTh: OCHOBHBIC  OIPCACIICHUA U  [OHATHSA, HUMCTH
NpeACTaBJICHUEC O MATECMATHYCCKUX MCTOAAX, MPUMCHIACMbIX
JUIS1 pCHICHUSI TBOPYCCKUX (I/ICCJ'Ie,I[OBaTGJ'ILCKI/IX) 3aga4

YMeTh: OLCHUBATL pPa3/IMYHbIC METOAbI PCIICHUA 3a4a4 U
BLI6I/IpaTL OITHMAaJIbHBIA METO/

Baaners: OCHOBHBIMH TEepMUHAMH, TOHATHIMH,
ONIPEACICHUSMU  pa3lejoB  MaTeMaTHKH;  KOPPEKTHO
MNpeACTaBIATL 3HAHUS B MaTeMaTHYECKON cbopMe; 3allMChIBATh
MaTeMaTHYeCKYI0 MOCTaHOBKY TEKCTOBOI 3a1a4y;
3allMCbIBaTh PE3YJILTAThI HpOBeI[éHHI)IX I/ICCJ'IC}:[OBaHI/Iﬁ B
TEpMUHAX NPEIMETHOH 0bacTu

4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Ounas ¢popma 3aounas gopma *Kon
P Pl Jlex IIp | JIad (614 ceccHst Jlex IIp JIad CP
KOMIIETEeHIIMH
. 1/ YK-1.1,
1.0 Pazpnen 1. Jluneiinas anredpa 1 4 8 0 12 [ 2 2 0 20 ONK-1.4
Tema 1. Marpuupl. Omnepanun
1.1 HaJl MaTpullaMH, UX CBOMCTBa. I I 5 5 1/ | | 4 OIK-1.4
Omnpenenurent, BBIYHCIICHUE, 3UMHSISE
CBOICTBa onpenenuTenei
Tema 2. OOparHas MaTpuna.
Panr MaTpUIIBL. BazucHbiit
12 MHHOP. DKBUBaJICHTHBIE | 1 9 5 1/ 5 OTIK-1 4
npeobpasoBanusi MaTpui. J[Ba SUMHSIS
crnocoba  OMpeAeNeHHs paHra
MaTpHIBI




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
Koxn HaumenoBanue pagz(eﬂos, TeM Yacel Kypc/ Yacol HHMKATOpa
U BHJI0B PaGoThI Cemectp Jex | Tp | a6 cP ceconst ek Mp a6 cp JOCTHXKEHHSs
KOMIIeTEeHIHH
Tema 3. Cucrembl JHMHEHHBIX
anrebpanveckux ypaBHEHHIL.
OcHoBHble mOHATHA. Teopema 1
1.3 Kponekepa — Kanemu. MeTOﬂfl 1 2 2 2 SMHSIS 1 1 4 YK-1.1
pellleHus] CHCTEM YypaBHEHMIA:
merog I'aycca, meron Kpamepa,
MaTpPUYHBIA METOJ
Tema 4. CoGcTBEeHHbBIE 3HAUEHUS U
14 U BEKTOpel MaTpul. Pemenue 1 2 2 2 VK-1.1
OJIHOPOJHBIX CUCTEM SHMHAA
VK-1.1,
1.5 Bomonnenue PI'P 1 1 4 OTIK-1.4
1.6 Brlnonnenue KOHTPOJILHOM 1/ 3 VK-1.1,
) pabotsl 1 3UMHSS OIIK-1.4
2.0 | Pasxex 2. Bekropmas anredpa 1 2 | 4| o 7 1 1 1 0 12 YK-11,
/3UMHSAS OIIK-14
Tema 5. JeiicTBus Haj
BEKTOPaMU B T€OMETPUUECKON U
KOOPIMHATHON thopmax.
IIpoekuust BekTOpa Ha OCh.
Juna BEKTOpa u U
2.1 HAaIpaBJIsOIIe KOCHHYCBI. 1 2 4 4 1 1 6 YK-1.1
CkasipHOE NIPOU3BEICHHUE. SHMHIA
Bekropnoe u CMeLIaHHOe
IPOU3BEACHUS BEKTOPOB,
CBOIICTBa, BEIYHCIICHHE,
HPUIIOKEHHS
VK-1.1,
2.2 Beimonnenue PI'P 1 1 3 OIK-1.4
23 Brlnonnenue KOHTPOJILHOM 1/ 6 VK-1.1,
) paborsi 1 3UMHSIS OIIK-1.4
3.0 Pasnen 3. AnaauTmyeckas 1 6 12 0 16 1/ 1 1 0 28 YK-1.1,
reoMeTpust 3HMHSAS OIIK-1.4
Tema 6. Ilpocreiimue 3amaun
AQHAJIMTHYECKOM TeOMETPHH. U
3.1 OOmmue noHsATHUs 00 ypaBHEHHUSIX 1 2 2 2 1 1 4 OIIK-1.4
JIMHUU W TO0BepXHOCTH. [Ipsimas SHMHIA
Ha IJIOCKOCTU
Tema 7. ITnockocTh U mpsiMas B
32 TIPOCTPAHCTBE. B3aumnuoe I 5 9 5 1/ 4 OIK-1.4
pacmoiokeHHe — IPSMBIX U 3UMHSS
IJIOCKOCTEH B IPOCTPAHCTBE
Tema 8. Kpusele BTOpOro
HOPSIZIKA: OKPYXKHOCTb, OJUIHIIC, U
33 runepbona, — mapaboma.  Mx 1 1 2 2 4 VK-1.1
TeOMETpHYECKHe CBOMCTBA U SHMHIA
ypaBHEHHs
Tema 9. Immmsapuueckue W
34 KOHMYECKUE TTOBEPXHOCTH. 1 2 5 1/ 4 VK-1.1
IToBepxnocTu BpAILCHHS. 3UMHSS
TIoBEepXHOCTH BTOPOTO IOPSIAKA
Tema 10. KommekcHble uncia B
anredpanyecKou,
TPUTOHOMETPUIECKON "
35 TOKa3aTeIbHOM thopmax. 1 1 4 4 1/ 4 OTK-1.4
Kommnexcusie 4HcIa B 3UMHSS
anreOpanvIeckoi,
TPUTOHOMETPUYIECKON "
noKasaTenbHOu popmax
YK-1.1,
3.6 Brmonuenne PI'P 1 1 4 OIK-1.4
37 Brinonnenue KOHTPOJIBHOM 1/ 3 VK-1.1,
B paboTts! 1 3UMHSS OIIK-1.4
Pazpen 4. Bpenenue B
4.0 MaTeMaTHYeCKHii 1 2 4 0 8 SHI\:I/-ISISI 2 2 0 12 (;Il‘llcl-cl.llzt
aHAJIN3
Tema 11. DnemeHTH TEOpHUH
GbyHKIHMA. Knaccnduxanus
41 byHKIMA. Xap%KTepI/ICTI/IKa 1 5 5 5 1/ 1 1 4 OTK-1.4
noBesieHuss QyHKIMH, Tpaduk, 3UMHSISI
pa3iIHYHbIe CIOCOOBI  3aIaHMs
JIMHAN




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaunmenoBaHue pa3jeJioB, TeM Yacel Yacsel HHMKATOpa
Kon U BHJI0B PaGoThI Cemecr] Kype/ JOCTH/KEHUS
P Pl Jlek | Tp | J1a6 | CP | cecoms | Jlex | Mp | Ja6 | CP
KOMIIeTEeHIHH
Tema 12. Ipenen
H0CJIE0BATEIbHOCTU u
(yHKIUH, CBOICTBa IIpEENoB.
49 3amMeuaresbHbIe MIPEAEIbL. 1 2 4 1/ 1 1 4 VK-1.1
Acumnrotel.  HemnpepblBHOCTB 3UMHSIS
G$yHKIHH. Knaccuduxamms
TOYEK  pa3phbiBa. CoiicTBa
HENpPEPBIBHBIX (DYHKIHH
VK-1.1,
43 Beinonnenue PI'P 1 1 2 OTK-1 4
44 Beinonnenne KOHTPOJIbHOM 1/ 4 YK-1.1,
) pabotsl 1 3UMHSS OIIK-1.4
Pazpea S. Tuddepenuunanbnoe v VK-1.1
o 1,
5.0 uewmcienue ¢ynxnun onnou 1 3 6 0 14 N 2 2 0 20 OTIK-1.4
nepeMeHHoil
Tema 13. IpousBoanas
(yHKIUH, ee TeOMETPUUECKHN U
MexaHuueckuid cmbici. IlpaBuia
nuddepeHuupoBaHus  QYHKIHA. T
5.1 Tabmuna TIPOU3BOJIHBIX. 1 2 4 4 2 2 6 YK-1.1
3UMHSISt
IIpousBonHbIE BBICIIIHX
MIOPSI/IKOB. Nubdepentman
¢ynknun. CMbIc M CBOWCTBA
nuddepeHnnanon
Tema 14. [pubnnxeHusie
BBIYHCIICHUS c TIOMOIIBIO
nuddepeHpana. OcHOBHBIE
Teopembl b PepeHIHaTEHOr0
50 ucuncienus. Gopmyna Teitnopa. 1 1 5 6 1/ 6 OITK-1.4
IIpumeneHne mpPOU3BOAHBIX K 3UMHSSA
UCCIIeJOBAHHIO MOBEIEHUS
(yHKIMIA. HawnbGomnbmee u
HauMEHbIIee 3HaYeHU QYHKINK
Ha OTpe3Ke
YK-1.1,
5.3 Beimonnenue PI'P 1 1 4 OIK-1 4
54 Brinonnenune KOHTPOJIHOH 1 8 VK-1.1,
) paborsi 1 /3UMHSISI OIIK-1.4
®dopma MPOMEXYTOYHON 1 ) 1 4 YK-1.1,
aTTeCTallMy — 3a4eT /3UMHSIS OIIK-1.4
Pazpen 6. HHTerpaibHoe v VK-1.1
o -1.1,
6.0 HeqncIenne GyHKkuuu ogHOM 2 14 14 0 16 eTHsISE 4 4 0 48 ONK-1.4
nepeMeHHOii
Tema 15.  TlepBooOpa3sHasi.
Heomnpenenennsiii  unTerpan u U
6.1 ero CBOJCTBA. Tabmmma 2 2 2 2 2 2 6 OIIK-1.4
JIETHSIS
uHTerpanoB. OCHOBHbBIE METOABI
HHTETPUPOBAHUS
6.2 Tema 16. I/]HTeFPPIpOBaHI/Ie 5 5 5 5 1/ 6 OITK-1.4
palLHOHATBHBIX Apobeit JIETHSIS
Tema 17. HHrerpupopaHue
TPUTOHOMETPUIECKUX U
6.3 BBIPAYKCHUIH, YHHBepcaJibHas 2 2 2 2 6 OIIK-1.4
JIETHSS
TPUTOHOMETpUYECKast
TIOJCTaHOBKA
Tema 18.  UurerpupoBaHue U
6.4 HEKOTOPLIX ~ HMPPaLMOHAIBHBIX 2 2 2 2 6 OIIK-1.4
o JIETHSIS
BBIpOKCHHH
Tema 19. OnpeneneHHbIi U
6.5 UHTErpan, €ero CBOWCTBA U 2 2 2 2 2 2 6 YK-1.1
JIETHSIS
BBIYUCIICHHE
Tema  20. Hecob6cTBennsie U
6.6 MHTErpajibl, HX CBOHCTBA H 2 2 2 2 6 YK-1.1
JIETHSS
BBIYHCIICHHE
6.7 Tema 21. Ipunoxenus 5 5 5 5 1/ 6 OITK-1 4
MHTErPATHEHOTO HCYHCIICHHS JICTHSISI
YK-1.1,
6.8 Brmonuenue PI'P 2 2 2 OTTK-1 4
6.9 Brinonnenue KOHTPOJIBHOM 1/ 6 VK-1.1,
) paboTsI 2 JICTHSISI OIIK-1.4
70 Paznen 7. DyHKUUU 5 4 4 0 6 1/ 2 2 0 18 YK-1.1,
HECKOJIbLKMX IepeMeHHbIX JIeTHAS OIIK-1.4




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaumeHoBaHue pa3iesos, TeM Yacel Yacol HHMKATOpa
Kon U BHJI0B PaGoThI Cemecr] Kype/ JOCTH/KEHUS
P Pl Jlek | Tp | J1a6 | CP | cecoms | Jlex | Mp | Ja6 | CP
KOMIIeTeHIHH
Tema 22. @yHKUMHM HECKOJIBKUX
MIEPEMEHHBIX. Ipenern,
HENPEePHIBHOCTH ¢yHKIIHH
71 HECKOJIbKHX MIEPEMEHHBIX. 2 2 5 5 1/ 2 2 6 VK-1.1
YacTHble HIPOMU3BOJHBIE JICTHSIS
¢$yHKIUH HECKOJIBKHX
[IePEMEHHBIX, TMIOJIHBIN
nudepenman
Tema 23. DxcTpeMyMbl QyHKIUH
JBYX HePEeMEHHBIX,
HEOOXO/MMbIE M JIOCTaTOYHbIC
79 YCIIOBHUS CYIECTBOBAHN 5 5 5 5 1/ 6 OITTK-1.4
3KCTpeMyMa. VYcnoBHslit JICTHSIS
skcTpemyM.  Haumenbmiee u
HauOoJbIIee 3HAYCHUS (DYHKIMN
B 3aMKHYTO# 001aCTH
VK-1.1,
7.3 Bemonuenue PI'P 3 2 2 OIK-1.4
74 Brinonnenue KOHTPOJIBHOM 1/ 6 VK-1.1,
) pabotsl 3 JICTHSISI OIIK-1.4
Pa3nen 8. HuTerpannHoe
HCYHC/IEHHe yHkuuu v VEK-1.1,
8.0 HECKOJbKHX nepeMeHHbIX. 2 16 16 0 18 2 2 0 40
N JIeTHAS OIIK-1.4
BekTopHbIii aHAIH3 "
3J1eMeHThI TEOPHH MOJIs
Tema 24. OOmas cxema
HOCTPOGHUS. ~ MHTErpajia 10 U
8.1 obnactu. ['eomerpuyeckuii u 2 2 2 2 6 YK-1.1
. JIETHSS
MEXaHHYECKUH CMBICIL.
OcHOBHBIE CBOHCTBA
Tema 25. Bpluucnenue T
8.2 IIPUJIOKEHUS KpPaTHBIX 2 2 2 2 2 2 4 VK-1.1
JIETHSS
HHTErpajos
8.3 Tema 26. 3amMeHa IEpEMEHHBIX B 9 9 5 5 1/ 6 OIK-1.4
KPaTHBIX HHTETpalax JIETHSIS
34 Tema 27. KpuBonuneiiHbie 2 2 5 5 1/ 6 VK-1.1
HHTErPab JIETHSIS
Tema  28.  IloBepXHOCTHBIE U
8.5 UHTErPabl. ITnomans 2 2 2 2 [ 6 VK-1.1
TTOBEPXHOCTH
Tema 29. DneMeHTH BEKTOPHOTO U
8.6 aHaIM3a. dopmyna 2 4 4 4 4 YK-1.1
JIETHSIS
OcTporpaickoro
37 Tema 30. DneMeHTbI BEKTOPHOTO 2 2 5 5 1/ 2 VK-1.1
nosst. Popmyna Crokca JIETHSISI
88 | B PIP3 2 2 YKL,
. BITIOJIHEHHE OIK-1 4
8.9 Brimonnenune KOHTPOJIHOM 1/ 6 VK-1.1,
) pabotsl 3 JICTHSIS OIIK-14
dopma TIPOMEKYTOUHON 9 36 1/nernsis 18
aTTECTAINH — DK3aMeH
Pa3nen 9.
2/ YK-1.1,
9.0 Juddepennmanbubie 3 10 10 0 12 [ 2 2 0 28 OTTK-1.4
YPABHEHHSI U CHCTEMbI
Tema 31. 3agaun, npuBOASLIAE K
rddepeHmaTbHEIM
YpaBHEHHSIM. OcHOBHBIE 2/
9.1 MOHATUSA TEOpUHU 3 2 2 2 2 2 4 YK-1.1
. SUMHSIS
¢ depeHanbHEIX ypaBHEHHH
Jinddepernnanbable ypaBHEHUS
IEPBOTO MOPsIAKa
Tema 32 Jnddepenunansasie
YpaBHEHHsI BBICHIHX IOPSIKOB.
99 YpaBHeHwus, JIOMYCKAOIIne 3 5 5 5 2/ 4 OTK-1.4
NOHWXeHNe Topsiaka. Oobmas 3UMHSIS
TeopHs JIMHEHHBIX
mddepeHnnanbHbIX ypaBHEHUI




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
Koxn HaumenoBanue pag}:(eﬂos, TeM Yacel Kypc/ Yacsel HHMKATOpa
U BHJI0B PaGoThI Cemectp Jex | Tp | a6 cP ceconst ek Mp a6 cP JOCTHXKEHHSs
KOMIIeTEeHIHH
Tema 33. Jluneiinsie
OJTHOPO/IHBIE
i depeHranIbable  ypaBHEHNS
c TIOCTOSIHHBIMU o
9.3 kodpdunnenramu.  JluueitHsie 3 2 2 2 4 OIIK-1.4
3UMHSIS
HEOJJHOPO/IHBIE
nudbepeHIranbHble  ypaBHEHUS
N-ro Mopsfka C HOCTOSHHBIMHU
k03 dHueHTaMU
Tema 34. Crpykrypa obuero
peuwenus.  Meroj  Bapuanuu
MPOU3BOJIBHBIX MIOCTOSTHHBIX
(meron  Jlarpamxka). Meron
HEOoIpe/eIeHHbIX 2/
94 KOO((QUIUEHTOB  HAXOXKACHUS 3 2 2 2 3UMHSIS 4 OMK-1.4
YacTHOIO peLIeHMs JIMHEHHBIX
HEOJHOPOIHBIX
¢ depeHaNIbHbIX  ypaBHEHHIT
CO CIELMAJIbHOM NpaBOi YacThIO
Tema 35. Cucremsl 2/
93 T depeHIaIbHBIX YpaBHSHUH 3 2 2 2 3MMHSS 6 VK-1.1
YK-1.1,
9.6 Boinonnenue PI'P 4 3 2 OTIK-1.4
97 Brinonnenune KOHTPOJIHOH 2/ 6 VK-1.1,
) pabortsl 4 3UMHSISI OIIK-1.4
Paznen 10. YwmciaoBble H 2/ YK-1.1,
10.0 (yHKIHOHANBHBIE PS/IBI 3 12 12 0 14 3UMHSSA 2 2 0 28 OIIK-14
Tema 36. OneMeHTbI
(YHKIMOHAIBHOTO aHaIM3a.
UYucnoBble  psibl, OCHOBHbIE 2/
10.1 MTOHSATHS. JloctaTouHbie 3 2 2 2 3UMHSIS 2 2 4 OTIK-1.4
HPU3HAKU CXOAUMOCTH
3HAKOIOJIOXKHUTENbHBIX PSAIOB
Tema 37. 3nHakouepemyouIne
101 psagel.  Ilpusnak  JleiOHuua. 3 2 5 5 2/ 4 OIK-1.4
’ AbcomoTHas u yCJIOBHas 3UMHSIS ’
CXOAUMOCTB
Tema 38. @yHKUMOHANIBHBIE
IOCJIEIOBATEIBHOCTU U PSIBL 9/
10.2 | Crenennsle psaael. MHTepBan u 3 2 2 2 4 VK-1.1
3UMHSISI
00JIaCTh CXOAUMOCTH CTETIEHHBIX
psLIOB
Tema 39. Pang Teiinopa u
Maknopena. Pasnoxenne 2/
10.3 | ¢yHkumit B cTeneHHbIE pPAIbL 3 2 2 2 4 YK-1.1
IIpuMeHeHUsT CTENeHHBIX PSIOB SHMHIA
B NIPUOIDKEHHBIX BBIYHCICHHUSX
Tema  40. TapmoHnueckuit
104 aHamu3. Psagsr Oypwe.  Psgsl 3 5 5 5 2/ 4 VK-1.1
: ®ypbe s YETHBIX, HEYETHBIX 3UMHSIS '
(dyHKIHHA
Tema 41. Paznoxxenune 2/
10.5 | nenepuogmueckux ¢QyHKIMHA B 3 2 2 2 SMHSIS 4 YK-1.1
psag Pypbe
VK-1.1,
10.6 | Bemomnnenue PI'P 4 3 2 OIK-1.4
107 Brmonnenne KOHTPOJILHOM 2/ 4 VYK-1.1,
) pabortsl 4 3UMHSIS OIIK-1.4
11.0 Paznen 11. Teopnﬂ (l)ychuMﬁ 3 6 6 1 6 2/ 2 2 0 16 YK-1.1,
KOMILIEKCHOIi nepeMeHHOi 3UMHSAS OIIK-14
Tema 42. DyHKIMU
KOMIIIEKCHOTO ~ IIEPEMEHHOTO.
Ilpenen,  HempepeIBHOCTH U 5/
11.1 | muddepenuupyemocts QyHKIHH 3 2 2 2 R 2 2 4 OIIK-1.4
KOMIIIEKCHOTO ~ IIEPEMEHHOTO.
VYenous AQHAIUTHIHOCTH
(dyHKIHH
Tema 43. HurerpanbHele
teopeMbl u  opmyasr  Komm. 2/
1.2 M3onupoBanHbIe 0COOBIE TOYKH 3 2 2 ! 3UMHSAS 4 OMK-1.4
1 UX KJIaccU(pUKamus




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaunmenoBaHue pa3jeJioB, TeM Yacel Yacol HHMKATOpa
Kon U BHJI0B PaGoThI Cemectp Kype/ JOCTH/KEHUS
Jex | Hp | JIad CP ceccust Jex p Jla6 Cp
KOMIIeTEeHIHH
Tema 44. Boruersl. Beruncnenue
BBIYETOB OTHOCHUTEIBLHO
113 | MOTOCOB pasTMIHLIX TOPAAKOB, 3 2 5 1 2/ 4 VK-1.1
HEYCTPaHMMOH  OCOOCHHOCTH. 3UMHSSA
BbluncneHue  MHTErpaioB ¢
MOMOIIBIO BEIYETOB
VK-1.1,
11.4 | Bomonnenue PI'P 4 3 2 OIK-1.4
115 Beinonnenne KOHTPOJIbHOM 2/ 4 YK-1.1,
) pabotsl 4 3UMHSISL OIIK-1.4
12.0 Pa3nen 12. Onepanuonnoe 3 6 6 0 3 2/ 0 0 0 24 YK-1.1,
HCYHCIeHHe 3HMHSIS OIIK-1.4
Tema 45. IlpeoGpa3oBanue
121 Jlanmaca, ero cBoiictBa. Kiace 3 5 5 5 2/ 6 VE-1.1
OpHMTHHAJIOB. Knacc 3UMHSIS
n300pakeHu
Tema 46. OcHOBHBIE TEOPEMBI
122 OIepaLlOHHOTO MCYHCIIEHHS. 3 2 5 5 2/ 6 VK-1.1
Croco0bl BOCCTaHOBJICHHS 3UMHSASA
OPHUIMHAJIOB 110 H300PAKEHUIO
Tema 47. Pemenue
nudbepeHIraIbHbIX YPaBHEHHI 2
12.3 | u cucremsl nudepeHIHaIBHBIX 3 2 2 2 N 6 VK-1.1
YpaBHEHH OIEepaMOHHBIM
METOJIOM
YK-1.1,
12.4 | Bwmonnenue PI'P 4 3 2 OIK-1.4
12,5 Brinonnenue KOHTPOJIbHOM 2/ 6 YK-1.1,
) paboTsl 4 3UMHSS OIIK-1.4
dopma MPOMEKYTOUHOM 3 36 2/ 13 YK-1.1,
aTTecTallMu — 9K3aMeH 3UMHSS OIIK-1.4
13.0 Paznen 13.00cﬂom>1 4 4 4 0 6 2/ 0 2 0 20 YK-1.1,
JHCKPETHOH MAaTeMAaTHKH JeTHSASA OIIK-1.4
Tema 48. DieMeHTHI TUCKPETHOH
131 | Maremaruku: KOMOHMHATOpHKa, 4 2 5 5 2/ 5 6 OIK-1.4
JJIEMEHTHl TEOPHH MHOXECTB, JIETHSS
anredpa JIOTHKH
132 Tema 49. DneMeHTbI AUCKPETHON 4 2 5 5 2/ 6 OIK-1.4
MaTeMaTHKH: TeopHs rpados. JICTHSIS
VK-1.1,
13.3 | Bomonnenue PI'P 5 4 2 OIK-1.4
13.4 Brmonnenne KOHTPOJILHON 2/ 8 VYK-1.1,
) pabotsl 5 JICTHSISU OIIK-1.4
Pa3nen 14. OcHoBBI Teopuu
14.0 Bep)(])ﬂTHOCTeﬁ H P 4 13 13 0 32 ol 4 4 0 56 YK-L1,
. JIeTHsAS OIIK-1.4
MAaTeMaTHYeCKOi CTATHCTHKH
Tema 50. CiydaifHble COOBITHS.
Anrebpa COOBITHI,
Knaccuukaims  coObITHH B
TEePMUHAX TEOPUH BepOSTHOCTEH
" TEOpHU MHOXECTB.
DrnemeHTapHas Teopus
BEPOATHOCTEN u ee 2/
14.1 MaTeMaTH4eCKHe OCHOBBI: 4 4 4 6 2 2 6 OIIK-1.4
pa3iIuYHbIe TIOAXOJBI K ST
OIIpeIeICHUIO BEPOSITHOCTH
coObITHs. TeopeMbl CIIoXKeHUs 1
YMHOXKEHUS BEPOSATHOCTEH.
YcnoBHblE BEPOSITHOCTH.
DopMyna TOJHOH BEPOATHOCTH.
Dopmyisl baiteca
Tema 51. IlocnenoBaTenbHOCTh
HE3aBHCHMBIX UCIIBITAaHUH 5/
14.2 | Bepuynmu. ®opmyna beprysmm. 4 4 4 6 8 OIIK-1.4
JIeTHSSA
IIpenenbHble TEOpEeMBI B CXeMe
bepuynau




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

Kon

OuHas ¢popma 3aounas gopma

*Kon

HaumeHoBaHue pa3iesos, TeM Yacol Yacsl

HHAMKATOpa

Kypc/

M BIIOB PaGoTEI Cemectp | o | Tip | J1a6 | CP | cecomn | Jex | Dp | Ja6

Cp

JAOCTHIKCHHUSA
KOMIIETCHIHHU

14.3

Tema 52. Ciry4aiiHble BEJIMUUHBI.
DopMbl 3aKOHA paclpeleeHus
IUCKPETHOH M HENpEpBIBHOM
cily4aiHbIX BeaM4MH. OCHOBHBIE
YHCIIOBbIE XapaKTepHCTUKH
CITyJaiHBIX BEJIYHH.
Knaccuueckue 3aKOHBI 2/
JMCKPETHBIX M HENpephIBHBIX JIETHSS
CITy4aiHBIX BEJIYHH.
HopmaneHoe  pacnpeneneHue.
3aKoH 60IBIINX 4HCelL.
LlentpansHas npeenpHas
Teopema. JIBymMepHbIe
CllyyaiiHble BEIUYHHBI

VK-1.1

14.4

Tema 53. DeMeHThI
MATEeMaTHYECKOW  CTAaTUCTHUKH.
CraTucTHYECKHUE METOIBI
00pabOTKU DKCIEPHUMEHTAIBHBIX
JIaHHBIX. Toueunsie u 2/ 5 5
HHTEPBaJIbHBIC OLIEHKH JICTHSISt
rapamMeTpoB pacHpeNesiCHUs] 1o
BBIOOpKE. Craructuueckas
OpOBEpPKA THUIIOTE3. IIEMEHTBI
TEOPUH KOPPEIISIHU

VK-1.1

14.5 | Bwmoanenue PT'P 5 4 8

YK-1.1,
OIIK-1.4

14.6

Brinonnenue KOHTPOJIbHON 2/
paboThl 5 JICTHSISU

26

YK-1.1,
OIIK-1.4

aTTCCTallu — 3a49CT JICTHSA

dopma TIPOMEKYTOUHON 4 2/ 18

VK-1.1,
OIIK-1.4

* KOL[ HHAWKATOpa JOCTHXKCHUA KOMIIECTCHINU MPOCTABJIACTCA WK JI1 BCETO pa3aciia Ui 11 Ka)K}lOﬁ TEMBbI WU OJIA
KaXXJI0TO BHJIa paOOTEHI.

5 ®OHJ ONEHOYHbBIX CPEACTB JJIsA IPOBEAEHUA

TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEXKYTOYHOMI

ATTECTAIIMU OBYYAROIIUXCSA ITO AMCIIUIIJIMHE

CDOH,Z[ OILICHOYHBIX CPEACTB IJIsA MPOBCACHUA TCKYUIECTO KOHTPOJA YCIEBAEMOCTH U HpOMC)KyTO‘-IHOﬁ aTTecTanun
o AucIuIuIuHe odopmieH B Buae npuioxkeHus Ne 1 k pabodeit mporpamme JUCHUIUIMHBI U Pa3MEIIeH B 3JICKTPOHHOU
nHPOPMAIHOHHO-00pa30BaTeNIbHON cpeie HCTUTYTa, JOCTYITHON 00YYaromeMycs 4epe3 ero JUUHbIA KaOUHET

6 YHEBHO-METOJANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

TV CHUTIINHBI

6.1 YueOHas JuTeparypa

6.1.1 OcHoBHas JIMTEpaTypa

Komn-Bo 3k3.
Bubmmorpadudeckoe onrcaHue B Oubnmoteke/
OHJIAMH
WnpuH, B. A. OcHOBBI MaTeMaTHIECKOTO aHAIH3A : y4eOHUK : B 2 acTax / B. A. Unpun, 3.
I'. [lo3nsik. — 7-e u3x., crep. — Mocksa: @mmariut, 2009. — Yacte 1. — 647 c. — (Kypce
6.1.1.1 BBICIIEI MAaTEMAaTHKU U MaTeMaTHYeCKO# (DU3UKH; BbIycK 1). — Pexxum nocrymna: o OHIANH
MOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=76686
(mara obpamenus: 23.04.2024)
Wnbun, B. A. OCHOBBI MaTeMaTHUYECKOTO aHaIU3a : ydeOHuK : B 2 acTsax / B. A. WibuH, 3.
I'. Io3wsk. — 5-e u3x. — Mocksa : @u3matiut, 2009. — Yacts 2. — 464 c. — (Kypc Beicmeit
6.1.1.2 | maremMaTHKM U MaTEMAaTHYECKON (PU3MKH ; BRITYCK 2). — PexwM goCTymna: 1mo momuicke. — OHJIAliH

URL: https://biblioclub.ru/index.php?page=book&id=83225

(mara obpamenus: 23.04.2024)



https://biblioclub.ru/index.php?page=book&id=76686
https://biblioclub.ru/index.php?page=book&id=83225

Kysnenos, b. T. Matematuka : yueOnuk / b. T. Ky3nenos. — 2-e u3n., nepepa0. u jom. —
Mocksa : FOuuTH-/lana, 2017. — 720 c. : wi., Tadm., rpad. — (Beicmee npodeccuonanpHOe

6.1.1.3 obpa3oBanue: DKOHOMHKA H yTpaBieHue). — PexuM HoCTyma: Mo MoAIHCcKe. — OHJIAHH
URL: https://biblioclub.ru/index.php?page=book&id=684902
(mata obpamenns: 23.04.2024)
6.1.2 JlonoJiHUTe/IbHASA JIUTEpPATypa
Komn-Bo 7k3.
Bubmmorpaduieckoe onrcanue B Onbmmoreke/
OHJIAMH
I'eBopksn, 3. A. Maremarnka. MaTeMaTH4ecKnil aHAIH3 : y9eOHO-METOIUIECKIH
komruteke / D. A. T'eBopksiH, A. H. ManaxoB. — Mocksa : EBpasuiickuii OTKpBITHIH
6.1.2.1 UHCTUTYT, 2010. — 343 c. — Pexum gocTtyna: no nojamucke. — OHJIAlH
URL: https://biblioclub.ru/index.php?page=book&id=93168
(mara obpamenus: 23.04.2024)
6.1.2.2 3anopoker, I 1. PykoBoAcTBO K pelIeHHIO 3a7ay 110 MaTeMaTHIeCKOMY aHaIHU3Yy : 200
T yuebHoe mocodue - 6-¢ u3., crep. / I'.1. 3anopoxen ; CI10.:Jlanp, 2010. — 464 c.
[Muckynos, H.C. luddepennuansHoe u MHTErpanbHOE HcuncieHus. B 2 T. : yueOHoe
6.1.2.3 nocobwue 1 BTy30B. - u3a. crep. / H.C. Iluckynos ; M.:MuTerpan-Ilpecc, 100

2009. — 416 c.

6.1.3 YueOHO-MeTOANYeCKH e Pa3padoTKH (B T. Y. VIS CAMOCTOATENbHOI padoThl 00y4aoUIuXcs)

Bubmmorpadudeckoe onrcaHue

Komx-Bo 3Kk3.
B OuOnnoreke/
onnaiin/OU0C

6.1.3.1

Bacsxk, JI.B. Maremaruka: yaeOHoe mocoOue Ha MpaKTHIECKHE 3aHATHS IS CTYICHTOB
OYHOM ¥ 3209HOM (hopM 00yueHus crenuansHocTei 23.05.06 «CTponuTenBCTBO JKEIE3HBIX
JIOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENEH», 23.05.05 «CucteMsl o0ecTiedeHNs IBIKCHHUS

moe3n1o0B», 23.05.03 «IloaBHKHOM cOCTaB KeJIe3HBIX JOPOr» /
JI.B. Bacsik, C.H. Cac. — Uura: 3a61KT, 2017. — 164 c.
[DnekTpoHHBIH pecypc]:
URL.: https://zabizht.ru/cgi-bin/viewer.pl?book id=23415.pdf
(mata obpamenus: 23.04.2024)

ounaitn/ DUOC

6.1.3.2

Bacsk, JI.B. Maremaruka: yyeOHOe mocoOHe 10 BBIITOJIHEHUIO CAMOCTOSTEILHON padoTh
JUISL CTYZIGHTOB OYHOMW M 3204HOH (opM 00yueHus crnenuansHocTed 23.05.06
«CTpOUTENBCTBO JKEIE3HBIX 1O0POT, MOCTOB M TPAHCIOPTHBIX TOHHENEH», 23.05.05
«CucreMsl obecrieueHus asmxenns noe3nos» / JI.B. Bacsxk, C.H. Cac. — Uura: 3a01KT,
2017.-211c.

[DnexkTpoHHBIH pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23431.pdf
(mata obpamenus: 23.04.2024)

omnaiin/ SUOC

6.1.3.3

Ilemkos, H.B. Maremaruka. Y4eOHO-METOINYECKOE ITOCOOHE I10 BBIITOJIHEHHUIO
KOHTPOJIbHBIX pabOT JUIsl CTYJICHTOB TEXHUYeCKuX crienansHocted / H.B. [Temkos, JI.B.
Bacsk, T.D. Hocanbckas. — Yura: 3a0MKT, 2021. — 48 c.
[DnexkTpoHHBIH pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31509.pdf

(nara obpamenus: 23.04.2024)

onnaiin/ SUOC

6.2 Pecypchl HHGOPMALIMOHHO-TEJIEeKOMMYHUKAIMOHHOM ceTu «AHTEpHET»

6.2.1

ACY Bbubmuoreka 3a0l)KT http://zabizht.ru

6.2.2 | OBC "Yuusepcurerckas oudaunorexa Online" http://biblioclub.ru/
6.3 IlporpammHoe obecnieyenne 1 HHGOPMALMOHHbIE CIPABOYHBIE CHCTEMBI
6.3.1 ba3zoBoe nporpamMmMHoe o0ecreyeHmne
6311 Microsoft Windows 7 Professional, nmuriensust Ne 49156201, rocynapcrBennsiii koHTpakT or 03.10.2011 1. Ne
T 139/53-0A3-11
Microsoft Office 2007 Standard, munensus Ne 45777622, rocynapcrBeHHblii koHTpakT oT 10.08.2009 .
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, muumensust Ne 44718393, rocyaapcTBEeHHBIH KOHTPAaKT OT
18.10.2008 r. Ne 92/32A-08
6313 SAunexc. bpaysep. IlpukiangHoe nmporpammuoe obecrieueHue oOmniero HasHaueHUs, OQUCHBIC MPUIIOKEHHUS,
T JIMLIEH3Hs — CBOOOJIHO pacrpocTpaHsieMoe nporpaMMHoe obecrieuenue no aunensun BSD License
ACY «bubnmorexa», CBUIETEIBCTBO O TOCYIapPCTBEHHO perucTpanuy nporpaMmsl 1t 9BM Ne 2009611107,
6.3.14
3apeructpuposaHo B Peectpe nporpamm jis 3BM 19.02.2009
63.1.5 BJl ACY «bubnmnoreka», CBHIECTEIBCTBO O TOCYAApPCTBEHHOM perucrpaumuu mporpammsl ains OBM Ne

2009620102, 3apeructpuposano B Peectpe nporpamm jis 3BM 27.02.2009

6.3.2 CiennaJiMm3MpoBaHHOE IPOrPaAMMHOE oDecledyeHue



https://biblioclub.ru/index.php?page=book&id=684902
https://biblioclub.ru/index.php?page=book&id=93168
https://zabizht.ru/cgi-bin/viewer.pl?book_id=23415.pdf
https://zabizht.ru/cgi-bin/viewer.pl?book_id=23431.pdf
https://zabizht.ru/cgi-bin/viewer.pl?book_id=31509.pdf
http://zabizht.ru/
http://biblioclub.ru/

6.3.2.1 |

He npenycmotpeno

6.3.3 UndopmanuoHHbie CIpaBOYHbIE CHCTEMbI

6.33.1 |

WudopmanmonHo-cripaBoyHas cucrema «I[ apanT»

6.4 IIpaBoBBbIec M HOPMATHBHBIE JOKYMEHThI

6.4.1

He npegycmotrpeno

7 OIUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI,
HEOBXOJIUMOW JJISI OCYIIECTBJIEHMS YYEBHOT'O MPOLIECCA
1O JUCUMUILINHE

YueOHblit u naboparopusiii kopnyca 3a6KT UpI VIIC naxonsrcs no azgpecy: 672040, 3abaiikanbckuil Kpau,
ropoa Yura, ynuua MaructpanbHast, oM 11

YuebHas aymuropus 305 pmnsd TpoBeleHHWS JIEKIMOHHBIX W TPAKTHYSCKUX 3aHATHH, TPYNIOBBIX W
WHIUBHIYaJIbHbIX KOHCYIBTAIlMH, TEKYIIETO KOHTPOJII M IPOMEXKYTOYHOH aTTecTalnH, YKOMIUICKTOBaHHAs
CHEIUATN3NPOBAHHON MeOEeNbl0 M TEXHHYECKHMMH CPEACTBAMH OOY4eHHUs (MyJIbTHMEIHAIIPOEKTOP
(mepeHoCHOIt), 3KpaH (IEPEHOCHOH), HOYTOYK (TIEPEHOCHOI)), CIYXallUMHU JUI TIPENCTAaBICHUS y4eOHOU
uHpopManun Oonpmioil aynuropuu. Jlns TpoBeAeHWS 3aHATHI JIEKIMOHHOTO THUIA HMEIOTCS ydeOHO-
HaIIAHBIE TTOCOOMs (MPEe3eHTalNy, IUIaKaThl), 00ECIECUYNBAIONINE TEMATHUECKUE WILTIOCTPAIMH COACPKAHUS
JICLUIIITMHBI

VYuebnass aymutopus 3.33 IS TPOBEACHUS JICKIMOHHBIX U TNPAKTHYCCKUX 3aHATHHA, TPYMIIOBBIX H
MHAUBUAYAJTbHBIX KOHCyHLTaHI/Iﬁ, TCKYIIETr0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTalli, YKOMIIJICKTOBAHHAA
CHEUUAIM3UPOBAHHONW MeOeNbl0 M TEeXHUYECKMMH CpPEACTBAMHU OOy4eHUs  (MyJbTHMEANANPOEKTOP
(mepeHocHo#), sKkpaH (NEPEeHOCHOMN), HOYTOYK (NMEPEHOCHOM)), CHyXKalluMH JJisd TPENCTaBICHHUS yueOHOU
uHdopmanun Oonpiioil aynuropuu. Jlns TpoBepeHHs 3aHATHI JIEKIMOHHOTO THUIA HMEIOTCS yueOHO-
HarsAHbIe TOCOOUs! (MPE3eHTALNH, TUIAKAThI), 00CCICUYMBAIONINE TEMATHUSCKUE HIUTIOCTPALMH CO/ACPKAHUS
JUICIUTLTHHBI

Yuebnast aymntopust 416 17 TpoBeAEHHS JIEKIMOHHBIX M TNPAaKTHUECKWX 3aHATHH, TPYIIOBBIX U
WHIMBHUIYaJIbHbIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJIL M IPOMEXYTOYHOH aTTecTallli, yKOMIIJIEKTOBAaHHAs
CHEUATN3NPOBAHHON MEOEIbIO M TEXHMUYECKUMH CPEACTBAMH 00yUeHNUs (MHTEPaKTUBHAS JOCKa, KOMIIBIOTED),
CIy)KalllUMHU Ul TIPEJCTaBICHUA y4eOHOM uH(opManuu OoNbIIOW ayanTopuu. s NpoBemeHUs 3aHATHI
JEKIMOHHOTO THUINA MMEIOTCS y4eOHO-HArsIIHbIE MOcoOMsA (Tpe3eHTAlUM, IUIaKaThl), OOecIeUuMBAarOLINe
TeMaTUYEeCKHe WITIOCTPAMU COAEP KaHuUs TUCITUIUIMHEI

YuebHas aymutopus 212 mi1a npoBeneHus Ja00OpaTOpHBIX paboT, TPYIIOBBIX M HHAWBUIYAIBHBIX
KOHCYJNbTAllMi,  TEKyIIero  KOHTPOIs M IPOMEXYTOYHOHM  aTTecTalluy, YKOMIUIEKTOBAHHAs
CIEUAIN3UPOBAHHON MeOeNbl0 U TEXHUYECKUMHU CPEJCTBAaMHM OOyueHHsl (KOMIBIOTEPHI C IOIKIIOYEHUEM K
ceru VHTepHer, oOecneduBaromue JOCTYN B 3JICKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTENbHYIO CpeLy
3a6KT UpI'YIIC)

ITomemieHust 111 CaMOCTOSITENBbHONM pPabOThl OOydarolIUXCs OCHAIIEHBI CHELUAIH3UPOBAHHON MeOENnblo U
KOMITBIOTEPHOH TEXHHKOH, MOJIKIIOUYEHHOW K HH(GOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOW cetn WHTepHer ¢
BBIXOJIOM B 3JICKTPOHHYIO HH(pOpMaMOHHO-00pa3oBatenbHyo cpeny 3a0VKT Upl'YIIC.

[Tomemenns 1 caMOCTOSTEIbHON pabOTh 00yUarONIHXCSI:

- YUTAIIbHBIN 3aIT;

-2.11,2.17

[Momemenne 3.25 gt XpaHeHUss M NpOQUIAKTHYECKOTO OOCITyXHMBaHHA y4eOHOTO 00OpyZOBaHUS.
OCHAIIIEHHOCTh: KOMITBIOTEPBI, PYYHOW CIECapHBI HHCTPYMEHT, DJIEKTPOTEXHWYECKMH HHCTPYMEHT,
MIPHUHAAJTICKHOCTH JUIA NalKku, Mebenb, yueOHO-HaTJIsIHbIe TOCOOUS

8§ METOANYECKHE YKA3AHUSA IS OBYYAIOIIUXCA 11O OCBOEHUIO

T CHUTIINHBI

Bun yue6HOM
LIEATEILHOCTU

Opranuzanus yaeOHOH NesTeIbHOCTH 00yJaromerocs

Ha nekumsx oOydvaromuecs IIOJy4alOT camble HEOOXOIWMEIC JaHHBIE, BO MHOTOM
JIOTIONHSIOIINE M KOPPEKTHPYIOIIME YYCOHUKH. YMEHHE COCPEJOTOYCHHO CIYIIATh JICKIUH,
aKTUBHO, TBOPYECKH BOCIPUHHUMATH M3JIaraeMble CBEIICHUS SBJISETCS] HEIPEMEHHBIM yCIIOBHEM HX
IyOOKOTO ¥ MPOYHOTO YCBOEHUS, & TAKXKE Pa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

Jlexnus (ot matuHCKOTO «lection» — YTeHHE) — BUJ ayJAUTOPHBIX YUICOHBIX 3aHATHH. JIeKIus:

Jlexmus 3aKJIaIbIBACT OCHOBBI HAYYHBIX 3HAHUI B CHCTEMATHU3UPOBAHHOM, MOCIEA0BaTEIHLHON, 0000IIIEHHOH

(hopme; pacKphIBaeT COCTOSIHHE M TIEPCIEKTHUBHI PAa3BUTHS COOTBETCTBYIONICH 00JIACTH HAYKU U
TEXHUKU; KOHICHTPUPYET BHUMAHHE OOYYAIONIMXCS HA HauOOJIee CIOXKHBIX, Y3JIOBBIX BOIPOCAX;
CTHUMYJIAPYET [TO3HABATEIBbHYI0 AKTUBHOCTh O0YYAOIIIXCS.

Bo BpeMs JIEKIHMOHHBIX 3aHATHH OOYYAIOIIMKCS IIOJDKCH YMETh CKOHIICHTPHPOBATH
BHUMaHHE HAa HM3y4YaeMBIX MPOOJIEMax ¥ BKIIOYUTh B pabOTy BCE BHUJBI ITAMSTH: CIIOBECHYIO,




00pa3Hyl0 ¥ MOTOPHO-IBHUTATENBbHYO. J[JI1 3TOrO BeCh MaTepHall, M3JIaracMblil MPEMoIaBaTelieM,
oOydJaromeMycsi HE0OXOIUMO KOHCIEKTUPOBaTh. B KOHCIEKT PEKOMEHIYETCSI BBIMMCHIBATH
onpeneneHrs, GOPMYJIMPOBKH ¥ T.I. Ha mMONAX KOHCIEKTa CIeayeT IoMedaTrh BOIPOCHI,
BEIJICIICHHBIE O0YJalONMMMCs Ul KOHCYJIBTAllMN C IIperonaBaTenieM. [10Je3HO COCTaBUTh KPaTKUA
CIIPABOYHHK, COAEpXKAILUUN ONPEAETIEHUS BAKHEHIIMX MOHATUN AucuuIuivHbl. K kaxmol nexkuuu
cienyer pa3o0parTe Marepwan Tpensinymiei Jekmuu. l3ydas maTepuan 1o y4eOHUKY WIH
KOHCIIEKTY JICKIIHH, CIEeIyeT MEepPeXOqUTh K CIEIYIOIEMy BOIPOCY TOJNBKO B TOM Cllydae, KOTAa
XOPOIIO YCBOEH MpenbIaymiuii Bompoc. I[Ipu 3ToM He0OX0AMMO BOCIPOW3BOAWUTH Ha Oymare Bce
paccyXIeHHs, KaK UMCIONIUECS B yYCOHUKE WM KOHCICKTE. P BONMPOCOB TUCHIUIUIMHBI MOXKET
OBITh BBIHECEH HAa CaMOCTOSTEIbHOC Wu3ydeHue. Takoe 3amaHue TpeOyeT OmepaTuBHOIO
BEITMOJIHEHMSI. B KOHCIEKTe JIeKIUH HEOOXOIMMO OCTaBHTh MECTO JUIS OCBEUICHHUS YIMOMSHYTBIX
BOmpocoB. O003HAYUTH BOIPOCH], TPMHUHBI, MaTepHaj, KOTOPHIH BBI3BIBACT TPYAHOCTH, IOMETUTH
U TIONBITaThCS HAWTH OTBET B PEKOMEHAYeMOW jureparype. Eciau caMocTOsITeNIbHO HE yAaeTcs
pa3obpatkcs B Marepuaie, To HeoOX0IuMO chopMyITHPOBATh BOMIPOC U 3aaTh IPENOIaBaTEII0 Ha
KOHCYJBTAIlNH, Ha IPAKTHICCKOM 3aHATHHI

IIpakTuueckoe
3aHATUC

[IpakTHueckoe 3aHATHE — BUA AyAWTOPHBIX YYEOHBIX 3aHATHH, IeJICHANpaBicHHas (opma
OpraHM3aly y4eOHOro Ipolecca, MPU peann3aliy KOTOpoi oOydaromuecs IO 3aJaHUI0 U 10X
PYKOBOJCTBOM IPEMOJABaTelsl BBINONHSAIOT TNpaKkTHUeCKUe 3amaHus. IIpakThdeckue 3amaHus
HampaBJCHBl Ha YIIyOJEHHWE HAyYHO-TEOPETUYECKHX 3HAHMH M OBJAJCHUE OIpPEACICHHBIMA
MeToaMH paboThl, B MpoLecce KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKH BBITIONHEHHS TEX
WJIN MHBIX y4eOHBIX JAeHCTBUIl B JaHHOH cepe Hayku. [IpakTuueckue 3aHATHS pa3BUBAIOT HAYYHOE
MBIIIUIEHHE U pedb, MO3BOJSAIOT IPOBEPUTH 3HAHMSA OOYYAIOIIMXCS, BBICTYHNAIOT KakK CpelCTBa
OlepaTHMBHOW OOpaTHOM CBsI3W; LeJIb TNPAKTUUECKHX 3aHSATHH — YIIyOJsiTh, pPacHIUpPATh,
JICTAIU3UPOBaTh 3HAHMs, IIOJlydCHHbIE Ha JIEKIMH, B 0000IIeHHOW (opMe U COIeiCTBOBATH
BBIPabOTKE HABBIKOB MPO(ECCHOHANBHOM JIESITENILHOCTH.

Ha mpakTtrnyeckux 3aHATHSAX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIC BOIIPOCHI JTHUCHIUIUIMHBL,
pa3OuparoTcsi OCHOBHBIE THMNBI 3agad. K KaxIoMy MpPaKkTHYECKOMY 3aHATHIO CIEIyeT 3apaHee
CaMOCTOATENBHO BBITMONHATH JOMAIIHEE 3aJaHHE U BBIYUYHTh JICKIMOHHBIA MaTepHall K CIEAYIOmEN
Teme. CucTeMaTHuecKoe BBINIOJIHEHHWE IOMAIIHMX 3aJaHWi O00s3aTeNbHO W SBISAETCS BAXKHBIM
(hakTOpOM, CIIOCOOCTBYIOIMINM YCTICIIHOMY YCBOCHHIO AUCIIUIUINHEIL.

Ocoboe BHHUMaHHE cieAayeT oOpamaTh Ha ONpPEACICHHE OCHOBHBIX  IOHATHI
JucUIUIMHBL O0y4Jaromuiicss JOMKeH MoApoOHO pa30dupaTh IPUMEPBI, KOTOPHIC MOSCHSIOT
TTOHATHS

CamocTosiTenbHast
pabota

OOydeHue MO [AWUCLUIUIMHE MpelycMaTpUBaeT AaKTUBHYI0 CaMOCTOSITENIbHYIO paboTy
oOyyatomierocs. B paspmene 4 paboueld mnporpamMMbl, KOTOpBI HasbiBaeTcss «CTpykTypa u
coJlepKaHWe AMCHUIUIMHBD), BCE Yachl CaMOCTOATENBHOW pabOThl paclucaHbl 10 TeMaM U
BompocaM. OOydwaromuiics H3ydaeT y4eOHBIN Marepuan W eclid, HECMOTpS Ha W3YYECHHBIH
MaTepHuall, 3aJaHus BBIIOJIHUTH HE yOaeTcsi, TO B 00s3aTEIHLHOM MMOPSAKE HEOOXOIMMO MOCETHTh
KOHCYJIBTAIMIO TIPETIOIaBaTelIsl, BEAYIIETO NPAaKTHIECKNE 3aHATHS 1/WIM KOHCYJIBTAINIO JIEKTOPA.

CamocrosTenbHass paboTa OOy4YalOIIErocs SBISETCS OCHOBHBIM CPEACTBOM  OBJAJEHHS
y4eOHBIM MaTepuajoM BO BpeMs, CBOOOJHOE OT O0s3aTeNbHBIX y4YeOHBIX  3aHSATHIL.
CamocrostenbHass pabota oOydaromerocss HaJ YCBOCHHEM YYEOHOrO Marepuajla MOXKET
BBINIOJHATECS B OMONMOTEKE, ayANTOPUSIX Ul CaMOCTOSITENBbHON padoThI, a TaKkke B JOMAIIHUX
yCJIOBUSIX. YueOHBIH MaTepHaj yueOHOW JUCHUIUIMHBL, IPEIyCMOTPEHHBIH y4eOHBIM TUIAHOM ISt
YCBOCHHS 00y4arOMKMCS B IIPOLIECCE CaMOCTOSATENIHONW PabOThI, BEIHOCUTCS HA IMPOMEXYTOUHYIO
aTTeCTAllMI0 HapsALy ¢ Yy4eOHBIM MaTepHalioM, KOTOPBIH pa3pabaThIBajiCsl NPH INPOBEICHUU
y4eOHBIX 3aHSATUH.

CojepxkaHue caMOCTOSITENILHON paboThl 00YYaIOIIErocs: onpeeNnsercs: yueOHOH nmporpaMMoit
JUCUUILIMHBL, METOIMYECKUMU MAaTepUallaMU, 3aJaHUSIMU U YKa3aHUSIMU NIPENOAABaTELs.

CamocrositensHas paboTa 0OydaromMXcsi OCYIIECTBISETCS B ayANTOPHONH M BHEAYAWTOPHOU
¢dhopmax

Kommieke ydeOHO-METOIMYECKHX MaTepHalioB 10 BCEM BHJAaM YYeOHOW NESTENbHOCTH, IPEAYCMOTPEHHBIM
paboyell mMporpaMMoi TUCHMIUIMHBI, pa3MElleH B 3JIEKTPOHHOW HMH(pOpMaIlMoOHHO-oOpazoBarenbHOl cpexe 3a0MKT
HpI'VIIC, noctymHoit o0y4aronieMycs yepes ero JMYHbI KaOuHeT




IHpuiaoxenue Ne 1 k padoueii nporpamMmme

P®OH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHNS] TEKYIero KOHTPOJIsl yCIeBAeMOCTH
U NIPOMEKYTOYHOM aTTecTaAllun



1 O01Me noJioKeHus

@®oH/T OLIEHOYHBIX CPEJACTB SBIISCTCS COCTABHOW YacThl0 HOPMATHBHO-METOJIUYECKOTO
o0ecrieueHrst CUCTEMBI OIICHKH Ka4eCTBa OCBOCHUS 00yUYaIOIUMUCS 00pa30BaTeIbHOM MPOTPaAMMBI.

@oH/IBI OLIGHOYHBIX CPEJACTB MpEIHA3HAYEHBI [UIS KCIIOJIL30BAHHS O0YYarOIIUMHUCS,
IpernojaBaTeNisiMy, aaMUHUCTpanued WMHcTUTyTa, a TakkKe CTOPOHHHMH O0O0pa30oBaTEIIbHBIMU
OpraHu3alMsIMH JIUIsl OIICHUBAaHUSl KAauyecTBa OCBOCHHS OOpPa30BaTEIBHOW IMPOrpaMMbl M yPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00y4JaIOIINXCS.

B cooTBeTcTBUU ¢ TpeOOBaHUSAMU JICHCTBYIONIETO 3aKOHOJATEILCTBA B cepe 00pa3oBaHus,
OILICHOYHBIE CpeACTBa MpenacTaBisaiorcs B Buae @OC st mpoBeneHUs TPOMEKYTOUHOW aTTeCTaIlluu
oOyyaromuxcs 1o auciuiuimHe. C yderom aeiictByroniero B Muctutyre Ilonoxenus o ¢opmax,
MEPUOJUYHOCTH M TIOPSAAKE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M TPOMEKYTOYHOW aTTecTalluu
oOy4Jaroruxcs (BbICIee 00pa3oBaHue — OakajgaBpHuaT, CIICHAIUTET, Marucrparypa), B coctaB ®OC
JUTSL TIPOBEACHHSI TIPOMEXKYTOUYHOM aTTECTAllMU MO AWCIMILINHE BKIIIOYAIOTCS OICHOYHBIE CPEJICTBA
JUTSL TIPOBENICHUS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH O0YUYaIOIIMXCSI.

3agauamu OOC sBIAIOTCS:

— OIICHKA JIOCTHYKCHUH 00Y4JaroNIMXCs B MPOIECCE U3YUSHHSI TUCIIUILIHHBI,

— o0ecriedeHWE  COOTBETCTBUSL  pPE3yJIbTaTOB ~ OOyueHHs  3ajadaM  Oyaymiei
poecCHOHATLHON  JCSITEILHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPAIUIMOHHBIX W BHEIPCHHE
WHHOBAIMOHHBIX METOJIOB 00yUEHUS B 00pa30BaTEIIbHBIN MPOIIECC;

— CaMOIIOITOTOBKA M CAMOKOHTPOIIb O0YYAIOLINXCS B IIPOLIecce 00yUSHHS.

@®oH/T OIICHOYHBIX CPEICTB CPOPMHPOBAH HA OCHOBE KIFOYEBBIX MPUHIUIIOB OIICHUBAHUS:
BaJINIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, Y3PPEKTUBHOCTD.

Jlnsi OLIGHKH YpPOBHS CPOPMHPOBAHHOCTH KOMIICTEHIIMHA HCIOJIB3YeTCsl TPEXypOBHEBas
cucrema:

— MUHHMAaJbHBIH YPOBEHb OCBOCHUS, 00SA3aTENIbHBIA JUIsI BCEX OOYYAIOUIMXCS IO 3aBEPIICHUIO
ocoenust OIIOII; maer obmiee mpeacTaBiIcHUE O BUAC JISATSIHHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUST 00BEKTOB MPOPECCHOHATILHOMN JACITEIBHOCTH, METOJOB U aJITOPUTMOB PEIICHHUS
MPAKTUYECKHX 3a7a4;

— 0a30BbIil ypOBEHb OCBOCHHS, MPEBBIIICHHE MUHUMAIBHBIX XapaKTEPUCTUK CHOPMHUPOBAHHOCTU
KOMITCTCHIIMI;, TIO3BOJISIET pemiaTh THIOBBIC 3a7add, NPHHUMATh MpodeccHOHANbHBIE W
yIpaBJICHUYECKHUE PEIICHHUS MO0 U3BECTHBIM allTOPUTMAaM, MPaBUIIaM U METOJUKAM;

— BBICOKMI ypOBEHb OCBOCHHS, MAKCHMAJIbHO BO3MOXXHAsl BBIPAKCHHOCTh XapaKTEPUCTHK
KOMIIETEHIIH; MpeAnoIaracT rOTOBHOCTh peIlaTh MPaKTUYECKUE 3a7aud TOBBIIIEHHON CII0XHOCTH,
HETUTIOBBIC 3aJ]a4d, NPUHUMATh TPO(HECCHOHAIBHBIC W YIPABICHUCCKHE PEIICHUS B YCIOBHSIX
HEMOJIHOM OIpeIeJICHHOCTH, MPU HEJAOCTATOYHOM JOKYMEHTAIbHOM, HOPMAaTUBHOM M METOJUYECKOM
o0ecre4eHun .



CHUCTCMHOI'O IIoaxoJa, BBIpa6aTI)IBaTI) CTpaTeruro HefICTBHﬁ.

2 IlepevyeHb KOMIIETEHIMI ¢ YKA3aHMEM 3TAaNlOB UX ()OPMUPOBAHUS.
IToxka3zaTein OEHUBAHUS KOMIIETCHIMH, KPUTEPUU OLCHKH

Jucrnuminna «MaTteMaTnka» yqacTByeT B (GOpMHPOBAHUH KOMITETCHITUH:
VYK-1. CrocobeH OCyIIecTBIATh KPUTHUYECKUI aHanu3 MpOOJIEMHBIX CHTyalluid Ha OCHOBE

OIIK-1. Cmocoben pemarb WHXEHEPHbIE 3a/Ja4d B TNPO(ECCHOHANBHON NEATENBHOCTH C
UCIIOJIB30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOT0 aHAIHM3a U MOJICINPOBAHUS

IIporpaMmma KOHTPOJILHO-0OLEHOYHbIX MEPONPUATH I

o4yHas popMma o0ydeHust

Kon
HaumenoBanue HaunmenoBanue
OOBEKT KOHTPOIIS WHAUKATOpa
Ne | KOHTPOIBHO-OIIEHOYHOTO OIIGHOYHOTO Cpe/ICTBa
(pazzen/TeMa AUCITUILITITHEL) IOCTHKEHUS "
MEpPOTIPUATHS BN —— (dpopma mpoBeneHM*)
1 cemecTp
Paznen 1. Jluneiinas anre0pa.
Pasnen 2. BekropHast anreopa.
Paznen 3. AHanutudeckas
TeOMEeTpHSL.
1 Tekymuit KOHTPOIb Pa3aen€1 Bgenenue B VE-LL, Pacuerio-rpaguuccias
Y P ) . OIlK-1.4 pabora Ne 1 (mucpMeHHO)
MaTeMaTHYeCKUil aHaIN3.
Paznen 5. luddepennpansHoe
HCcYHCIIeHUe (QYHKIINH OTHON
NIEpEMEHHOMN
PasHoypoBHEBBIE 3a1a4H
(TTMCBMEHHO),
2 Texymui KOHTPOJTb Paznen 1. JIunetinas anreOpa YK-L1, KOHCIIEKT (ITCLMEHHO),
yi p ’ p OIIK-1.4 TECTUPOBAHUE
(KOMITBIOTEpHBIC
TEXHOJIOTHH)
Pa3noypoBHeBbIE 3a1aun
VK-1.1 (TMCBMEHHO),
3 Texymui KOHTPOJIb Pasnen 2. BexropHas anrebpa OIK 1 ;1 TECTUPOBaHUE
’ (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3noypoBHeBbIe 3a1aun
MMUCHMEHHO
4 TeKVILHIL KOHTDOIE Pazpen 3. Ananutuueckas YK-1.1, ieCTH OBaHI/Bf’)
yi p TeOMETPHUS OIIK-1.4 p
(KOMITEIOTEpHBIC
TEXHOJIOTHH)
PaszHOypoBHEBBIE 321241
(TMCBMEHHO),
. Pazgen 4. Beenenue B VK-1.1, OKIJIA, CTHO
5 Texkylmuii KOHTPOJIb A Aet A Ay ),
MaTeMaTHUYeCKUuil aHaIu3 OIIK-1.4 TECTUPOBAaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3noypoBHeBbIe 3a1aun
Paznen 5. luddepennuanbHoe VE-1.1 (IMCBMEHHO),
6 Texkyluii KOHTPOJIb ucyKciIeHne GyHKIUN OJHOU OIK 1 ;1 TECTUPOBAHUE
NIEPEMEHHOMI ’ (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paznen 1. Jluneitnas anreopa.
Paznen 2. BextopHas anre6pa.
Pazgen 3. Ananutuueckas
COMETDHS 3aueT (cobecenoBanue),
IIpomexxyTouHast pHA. YK-1.1, 3a4eT — TECTUPOBAHUE
7 Pasnen 4. Beenenue B
aTTecTanus . OIIK-1.4 (KOMITBIOTEpHBIC
MaTeMaTHYeCKUil aHAIN3.
TEXHOJIOTHH)

Pazpen 5. [luddepennmansaoe
HUcYHUCIIeHNe QYHKITUH OJTHON
TIepEMEHHOMN




2 cemecTp

PacuerHo-rpaduueckas
pabota Ne 2 (MTUCHMEHHO),
Pa3HOYPOBHEBbIE 33/1a4H

o Pasnen 6. HTETpamsHOE NCUUCTICHHE VK-1.1, (TMCHMEHHO),
Texkylwuil KOHTPOJIb . N
(yHKIHMN OHOM MepeMeHHON OIIK-1.4 KOHCIICKT (TIMCEMEHHO),
TECTUPOBAHHE
(KOMITBIOTEpHBIE
TEXHOJIOTUH)
Paznen 7. @yHKIMN HECKOJIBKUX
NIePEMEHHBIX.
Pazpnen 8. nTerpansHoe HCUUCTIEHUE
Texyuuit KOHTPOITH byHKIMN HECKOJILKUX IEPEMEHHEIX. YK-1.1, PacuerHo-rpaduueckas
BekTopHbIif aHAJIU3 U 3JIEMEHTHI OIIK-1.4 pabdota Ne3 (mUCBMEHHO)
TEOPHH MO
Paznen 9. InddepennmansHbie
YPaBHEHHSI U CHCTEMBI
PasHoypoBHEBBIE 3a1aun
Tekymmii KOETpOTH Paspen 7. ®yHKUMN HECKOJIBKUX VK-1.1, ggf;;f;}:gé
MIEPEMEHHBIX OIIK-1.4
(KOMIBIOTEpHBIC
TEXHOJIOTHH)
Pa3zHoypoBHEBbIE 3a1aun
Paznen 8. HTerpanpHOE HCYUCIIEHUE (MMCBMEHHO),
Texyumuii KOHTPOITH GbyHKIMH HECKOJILKUX MEPEMEHHEIX. VYK-1.1, Jokian (yCTHO),
BekTopHbIi aHaNNU3 U 371EMEHTHL OIIK-1.4 TECTUPOBAHUE
TEOPHH MO (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
PazHoypoBHEBbIC 3a1a4n
. Paznen 9. luddepennmanbHbie YK-1.1, (micEMenHO),
Tekymuit KOHTPOIb TECTHPOBaHHE
YPaBHEHHUS U CUCTEMBI OIIK-1.4
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paspen 6. nTerpansHoe ncyucieHue
(hyHKIHU OJHO TepeMeHHON
Pazpen 7. ®yHKIMK HECKOJIBKHUX
TIepEeMEHHBIX. DK3aMeH (cobeceioBaHue),
IIpomesxyTouHas Paznen 8. MHTErpansHOE HCUUCTICHHUE YK-1.1, JK3aMEH — TECTUPOBAHUE
aTTecTanus (GYHKIMH HECKOJIbKHMX MEPEMEHHBIX. OIIK-1.4 (KOMIIBIOTEpHBIE
BekTopHbIi aHaNNU3 U 371EMEHTHI TEXHOJIOTHH)
TEOPHH MO
Paznen 9. [luddepenimanbHbie
YpaBHEHHS U CHCTEMBI
3 cemecTp
Paznen 10. Yncnossie u
(YHKIIMOHAIBHBIE PSIIBL.
Tekymmii KOHTpOS Pazpen 11. Tf)OpI/I?I (1)yHKI.[fII>i VK-1.1, PacuerHo-Tpaduueckas
KOMILUTIEKCHON TIEPEMEHHOM. OIIK-1.4 pabota Ne 4 (IHCEMEHHO)
Pazpen 12. OnepanuonHoe
HCUHCIICHUE
Pa3zHoypoBHEBbIE 331241
(TTMCBMEHHO),
Texymuit KoHTpOMD Pasnen 10. YncnoBsie u VYK-1.1, Joknaz (YCTHO),
(yHKIMOHATIBHBIE PSIIBI OIIK-1.4 TECTUPOBAaHUE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Pa3HoypoBHEBBIE 331241
(TTMCBMEHHO),
Texymuii KOHTPOTH Paznen 11. Tueoplzm q)yHKuzdﬁ YK-1.1, KOHCIIEKT (ITMCbMEHHO),
KOMILJIEKCHOU IIEPEMEHHOU OIIK-1.4 TECTUPOBAaHUE
(xoMIBIOTEpHBIE

TEXHOJIOTHH)




Pa3zHoypoBHEBbIE 3a1aun
(TMCHMEHHO),
o Pazgen 12. OneparmionHoe VK-1.1, KOHCTIEKT (TTMCbMEHHO),
4 Texymmif KOHTPOJIb
HCYHCIICHUE OIIK-1.4 TECTHPOBaHUE
(KOMITBIOTEpHBIC
TEXHOJIOTHH)
Pasznen 10. UnuciaoBele u
(YHKIMOHATBHBIC PSIIBL. Dx3aMeH (cobecemoBaHme),
5 IIpomesxyTouHas Paznen 11. Teopust dyHkmii YK-1.1, 9K3aMEH — TECTUPOBAHUE
aTTecTauus KOMILJIEKCHOM MEePEMEHHOM. OIIK-1.4 (KOMIIBIOTEPHBIE
Paznen 12. OnepanrionHoe TEXHOJIOTUH)
HCUHCIICHUE
4 cemecTp
Paznen 13. OCHOBBI JUCKpPETHOMN
MaTeMaTHKH.
1 Texymuii KOHTPOJIb Pazgen 14. OcHOBEI TeOpHH YK-1.1, PacaetHo-pagurieckad
Y p e p . OIIK-1.4 pabota Ne 5 (IMCEMEHHO)
BEPOSATHOCTEH U MaTeMaTHIEeCKOI
CTaTUCTHKH
Pa3HoypoBHEBBIE 3a1aUK
. MMMCHMEHHO
> T eKVIIHI KOHTDOIE Pasnen 13. OcHOBBI JUCKPETHOM VK-1.1, ieCTH OBaHI/zé
yi p MaTeMaTHKH. OIIK-1.4 p
(KOMITBIOTEpHBIC
TEXHOJIOTHH)
Pa3noypoBHeBbIE 3a1aun
Paznen 14. OcHOBBI TeopHH VK-1.1 (TMCBMEHHO),
3 Texyuuii KOHTPOJIb BEPOATHOCTEN U MaTEeMaTUYECKOU OITK 1 ;‘ TECTUPOBaHUE
CTaTUCTUKU ' (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paznien 13. OCHOBBI JUCKPETHOM
MATEMATHKI 3ayer (cobecenoBanue),
IIpomesxyTounas . VYK-1.1, 3a4eT — TECTUPOBAaHUE
4 Pasnen 14. OcHoBBI Teopun
aTTecTalys N . OIIK-1.4 (KOMITBIOTEpHBIC
BEPOSATHOCTEH U MaTeMaTHIEeCKOI
CTATHCTHKI TEXHOJIOTHH)

*QDopMa IMMPOBCACHNA KOHTPOJIBbHO-OLCHOYHOI'O MCPOIIPUATHA: YCTHO, IMCBMCHHO, KOMIIBIOTCPHBIC
TCXHOJIOTHH.

HporpaMMa KOHTPOJIbHO-0ICHOYHBIX MepOl'[pI/[HTl/lﬁ

3ao4yHasi gopma 00yueHust

HaumenoBanue OOBEKT KOHTPOJIA Kon HanmenoBanue
Ne | KOHTPOJIBHO-OIIEHOYHOTO (nonsiTHE/TEMa/pa3 e u T. . ;:fﬁ:::gﬁi OIIEHOYHOTO CPE/ICTBA
MEPOTIPUSTHSI JUCITUTIIAHBI ) KOMITETEHIIIH (popma mpoBeneHus*)
Kypc 1 ceccust 3uMHAs

Paznen 1. Jluneitnas anre6pa.
Paznen 2. Bekropnas anrebpa. Pazgen 3.
AHanmuTHUeCKasi TEOMETPHSL. KonTponbnas pabota

1 Tekymmii KOHTpOS Pasnen 4. Beenenue B MaTeMaTHYECKUNA VK-1.1, Ne 1
aHaJIu3. OIIK-1.4 (TTMCBMEHHO ), KOHCIIEKT
Pazpen 5. IuddepenmmansHoe (TTHCBEMEHHO)
UcYuCIeHne QYHKIINA OJHOH
MIEPEMEHHOI
Pazpen 1. JIuneitnas anreOpa.
Pazgen 2. BextopHast anre6pa. Pasmen 3.
AHanuTHYECKAsI TEOMETPHS. 3ader (cobecemoBaHue),

’ IIpomesxyTouHas Paznen 4. Beenenne B MaTeMaTH4eCcKHi VK-1.1, 3a4€T — TECTUPOBAHUE

arrecTauus aHanus. OIIK-1.4 (KOMTIBIOTEPHBIE

Pazgen 5. luddepennumanpHoe TEXHOJIOTHH)
ncyucieHne QyHKINN OJHOH
MEPEMEHHOI

Kype 1 ceccust jeTHss




Pazgen 6. MuTerpanbHoe UCUUCIIEHUE
(yHKIIUY OTHOM TIEpEeMEeHHOM

Paznen 7. ®yHkimm HECKOJIBKUX
YHIH Kontponsnas padora

MEPEMEHHBIX.
Ne 2 (muchbMeHHO)
o Paznen 8. HTerpanbHoe UCUUCIIEHUE YK-1.1,
1 Texkyluii KOHTPOJIb Kontponsnas padora
(hyHKIIMH HECKOBKHX ITIePEMEHHBIX. OIIK-1.4
N Ne 3 (muceMeHHO),
BekTopHbIi aHANMN3 U 3IEMEHTHI TEOPUU
KOHCIEKT (TTMCHhMEHHO)
HOJIs
Paznen 9. luddepennnansuoie
YpaBHEHHUSI U CUCTEMBI
Paznen 6. InterpanbHoOe MCUKCICHUE
(yHKIIMM OJJHOW TIepeMEeHHON
Paznen 7. ®yHKIMN HECKOJIBKUX DK3aMeH
MEPEMEHHBIX. (cobecenoBanue),
> IIpomexyTounas Paznen 8. HTerpanbHoe UCUUCIIEHUE VK-1.1, 9K3aMEH —
aTTeCTalus (hyHKIIMH HECKOJIBKHX ITIePEMEHHBIX. OIIK-1.4 TECTHPOBaHUE
BekTopHbIif aHaIU3 U 3J1EMEHTHI TEOPUU (KOMITBIOTepHBIE
TOJISt TEXHOJIOTHH)

Paznmen 9. Iuddhepenmmansapie
YpaBHEHUSI M CHCTEMbI

Kypc 2 ceccust 3umMHsIist

Paznen 10. Yucnossle u
(YHKIIOHAJIBHBIE PSIIBL.

1 Texkyluii KOHTPOJIb Paznen 11. Teopust dyHKmii
KOMIUIEKCHOU [IEPEMEHHOM.

Paznen 12. OnepanrionHOE MCYHUCIICHUE

Kontponbnas pabora
YK-1.1, Ne 4
OIIK-1.4 (IMCBMEHHO),
KOHCIIEKT (ITMCHMEHHO)

DKk3aMeH
Paznen 10. Ynucnossie (cobecerioBante)
(DYHKIIMOHATIBHBIC PSIIBIL. ?
2 [IpomexyTounas Pasnien 11. Teopus dymKiii VYK-1.1, 3K3aM€EH —
aTTecTauus -1 ooP YHICLE OIIK-1.4 TECTUPOBAHUE
KOMIUICKCHOH ITepeMEHHOM. (KOMITBIOTEPHBIE
Pazgen 12. OnepanuoHHOE HCYUCIIEHUE P
TEXHOJIOTHH)
Kypc 2 ceccus gernas
Paznen 13. OcHOBBI JUCKPETHOM
MATEMATHKIL Kontponpnas padora
1 Texkylmuid KOHTPOJIb Paznen 14 (jCHOBLI TECOPHUH YK-L1, Ne S
p A e P . OIIK-1.4 (MMCBMEHHO),
BEPOSITHOCTEH U MaTeMaTHYECKON
CTATHCTHKMN KOHCIIEKT (ITMCHhMEHHO)
Paznen 13. OCHOBBI JUCKPETHOM
MATEMATHIL p 3ader (cobecemoBaHue),
IIpomesxyTouHas . YK-1.1, 3a4eT — TECTUPOBAHUE
2 Paznen 14. OcHOBBI TeOpuH
aTTeCTalUs N . OIIK-1.4 (KOMITBIOTEpHBIE
BEPOSITHOCTEH U MaTeMaTHYECKON
TEXHOJIOTHH)

CTaTUCTHKH

*dDOpMa MMPOBEACHNA KOHTPOJIBbHO-OLICHOYHOI'O MCPONIPUATHA: YCTHO, TIMCBMEHHO, KOMIIBIOTCPHBIC
TCXHOJIOT'HH.

Onucanue noxka3arteseil 1 KpUTepHeB OLCHUBAHUSA KOMIIETECHIM I
Ha pPa3IMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONIUCAHHE IIKAJI OLlEHUBAHUSA

KoHTponb kauecTBa OCBOCHHUSI JAHCIUIUIMHBI BKIIOYAeT B Ce0S TEKYIIMH KOHTPOJIb
YCIEBAEMOCTH M  IPOMEXKYTOUHYK) aTTeCTaluI0. TeKyllMi KOHTPOJb YCIEBAEMOCTH U
MMPOMEXKYTOUHAsI aTTECTAIMsl OOYYAIOIIUXCS TMPOBOAATCS B IENSAX YCTAHOBJICHHUS COOTBETCTBUSA
JTOCTHKEHHUH 00YJaroIIMUXCsl TOITATHBIM TPeOOBaHUSM 00pa30BaTENBHOM MIPOTPAMMEI K Pe3yabTaTaM
oOyueHus: U GOpMUPOBAHUS KOMIIETEHIIUH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOW BHJI CHUCTEMATHYECKOW NPOBEPKU 3HAHUM,
YMEHUW, HaBBIKOB OOyYaromuxcs. 3ajada TEKYIIETO KOHTPOJII — OINEPAaTUBHOE U PEryJsipHOE
yIpaBJieHHe yueOHOU eATETbHOCTHI0 O0YJArOIINXCs Ha OCHOBE 0OpaTHOMN CBSI3U M KOPPEKTHUPOBKH.
Pe3ynbTaThl OlICHUBaHUS YYUTHIBAIOTCSA B BUAE CPEAHEN OLEHKU MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalMu.




Jlis o1leHMBaHUs Pe3yIbTaTOB OOYUYEHUS HCIIONB3YETCsl YeThIpexOaabHas Kajla: «OTIUIHOY,
«XOPOILIO», «YAOBIETBOPUTEIIBHOY», «HEYAOBIETBOPUTEIBHO» M JBYXOaJIbHAsA ILIKAJIA: «3aUTCHO»,
«HE 3a4TCHOY.
IlepeueHp OLIEHOYHBIX CPENCTB, UCIOIb3YEMBIX JUIsl OLIEHUBAHUS KOMIICTCHIIMN Ha Pa3JINYHBIX
sTanax ux GopMUpOBaHUS, @ TAKXKE KpAaTKask XapaKTEPUCTUKA ATUX CPEIICTB MPUBEICHBI B TAOINIIE

Ne

HanmenoBanue
OIIEHOYHOT'O
cpencTBa

KpaTkas xapakTepHCTHKa OLIEHOYHOTO CPEACTBA

IIpencraBnenue
OIIEHOYHOTO CPE/ICTBA B
DOC

PacuerHo-
rpaduyeckas
pabora (PI'P)

CpenctBo uis IPOBEPKHM YMEHHH NPHUMEHSTH IOIy4EHHBIE
3HAHUS M0 3apaHee ONpeeIeHHON MeTouKe Ul pelleHHs 3aaa4
WK 33aHUH 10 pa3feny AUCLUILIUHEL.

MoxeTr OBITh HCIIONB30BAHO [UISi OLEHKM 3HAaHWH, YMEHUH,
HaBBIKOB M (MJIM) ONBITA IESTEIbHOCTH 00YJaIOIIUXCS

Tumnosoe 3ananue s
BBINIOJTHEHHS PACUETHO-
rpadudeckoi paboThI

KonTponsHas
pabora (K)

CpeAcTBO MPOBEPKH YMEHHM TNPUMEHATHb MOJy4YEHHBbIE 3HAHUS
JUTS pelIeHUs 3a/1a4 OMPEIETICHHOTO TUIIA 110 TeME WM pa3feiy.
MoseT OBITP WCHONB30BAHO UIA OIEHKH 3HAHWH W yMEHWH
oOyJaromuxcst

Tumnosoe 3ananue s
BBINOJTHEHHS
KOHTPOJILHOH paboThI

Hoxman

IIponyxr CaMOCTOSITETTLHOM paboThI oOyuarormerocs,
MPEACTABISIOMUN  co0oif  MyONMYHOE  BBICTYIUIGHHE IO
MIpPECTaBICHHUIO TOJIy4EHHBIX pe3ynbTaToOB peLieHus
ONpEEIIEHHOM yaeOHO-TIPAKTHIECKOH, y4aeOHO-
HCCIIEIOBATELCKON WK HAyYHOUM TEMBI.

MosxeT OBbITh HCHONB30BAHO Ui OILIGHKH 3HAHWUM, YMEHUH,
HaBBIKOB M (WJIM) ONBITA AESATEIbHOCTH 00YJarONTHXCS

TeMbl [OKIag0B

PaznoypoBHeBbIe
3aaun

Pasnnyaror 3apauu:

— PpENpoXyKTHBHOTO YPOBHS, IO3BOJIIOIIME OLIGHUBATh U
JIMarHOCTHPOBATh 3HaHHME (HaKTHYEeCKOro Marepuana (0a3oBble
NOHATUS,  QITOPUTMBL,  (aKThl) M  yMEHHE  INPAaBUIBHO
UCIIONIb30BaTh CIICIHAJIbHBIC TEPMHMHBI U TIOHSATHSA, y3HaBaHUE
O0OBEKTOB WM3Y4YCHHS B paMKaxX OIpPEICICHHOTO — pa3zieia
JICTIATUTAHBL,

MOJKET OBITh WCIONB30BAHO JJI OICHKA 3HAHHH W YMEHUH
00yJaroIInXCs;

— PEKOHCTPYKTHBHOTO YpPOBHS, MO3BOJISIOIINE OICHUBATH U
JUAarHOCTHPOBATh yMEHHUS CHHTE3HpPOBATh, AaHAJIM3UPOBATH,
0000mares  (akTHYeCKUii W TEOpeTHMYEeCKUi Marepuan ¢
(hopMynHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHHEM
MPUYMHHO-CIIEJICTBEHHBIX CBA3CH;

MOXXET OBITh HCIOJNB30BAaHO JJIsi OIICHKM 3HAaHWH, YMEHUH,
HABBIKOB ¥ (WJIM) OTIBITA JIEATEILHOCTH 00YJIArOIINXCS;

— TBOPYECKOTO  YpOBHS, TIO3BOJLIIONINE  OICHWBAaTH U
JMUarHOCTHPOBATh YMCHHSI, WHTETPHUPOBATH 3HAHHSA PAa3TUIHBIX
o0nacTeil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PCHUS;

MOXET OBITh WCIIONB30BAHO JJIsI OICHKH 3HAHWH, yMEHUH,
HaBBIKOB ¥ (MITN) OTIBITA AEATEIHHOCTH 00YJIarONTIXCS

TumnoBsie
pa3HOypOBHEBBIC
3aJa4un

Koncnekr

OcoOb1if BHI TEKCTa, B OCHOBE KOTOPOTO JICKUT aHAIUTHKO-
CHHTETHYEeCKass TmepepaboTka WH(POPMANWH IEpBOUCTOYHHKA
(mcxomgHoro Ttekcra). Llems 3TON NEATETHHOCTH — BBISBIICHUE,
cucreMaTm3anus U o00oOImeHHe (C BO3MOXHOH KPHUTHYECKOI
OIIEHKO}) Hambonee MEHHOW (11  KOHCIEKTHPYIOIIETO)
HHPOPMAIUH.

MoskeT OBITh HCIIOJNIB30BAHO ISl OICHKM 3HAHWM, yMEHUH,
HaBBIKOB M (MJIM) ONBITA IESTEIbHOCTH 00YYaIOMINXCS

TeMbl KOHCITIEKTOB

TectupoBanue
(xoMIBIOTEpHBIE
TEXHOJIOTHH)

Cuctema  cTaHAApPTU3MPOBAHHBIX  33JaHUl, MO3BOJAIOLIAL
aBTOMATHU3UPOBATh MPOLEAYPY H3MEPEHUs YPOBHSA 3HAHUU H
yMeHHH 00yJaromerocs.

MoxeTr OBITh HCIIONB30BAHO [UISi OLEHKM 3HAHWH, YMEHUH,
HaBbIKOB M (MJIM) OTBITA IESITEIEHOCTH 00YJaIOIIUXCsl

DoH TECTOBBIX
3aJaHuN

3aueT

CpeacTBo, MO3BOJISIONIEE OLEHUTh 3HAHUS, YMEHHUS U BIIaJEHUS
00yJaromerocs 1o TUCIHIUIHHE.
Pexomenayercss Juisi OLIEHKM 3HAHWUW, YMEHUHW U BIAJICHUM

Ilepeuens
TEOPETUYECKHUX
BOIIPOCOB M THTIOBOE




HaBbIKaMHU 06yqa}01111/1xca

MPaKTUUECKOE 3aJaHue
K 3a4eTy

8 | Dk3amen

CpencTBo, MO3BOIISIONIEEe OLECHUTH 3HAHHS, YMEHUS, HABBIKOB H
(i) oTIbITa AEATENFHOCTH 00YYAIOMIEToCs 110 TUCITUITIHHE.
MoskeT OBITH HCIONB30BAHO JUIA OICHKH 3HAHWH, YMEHHH,

Ilepeuens
TEOPETUIECKUX
BOTIPOCOB U THIIOBBIC
MPAaKTHIECCKHE 3aTaHUSA

aTTeCcTanusd B

(hopme sK3ameHa

KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
MoeT OBITh HCIIOJB30BAaHO JJIA  OIC€HKH 3HaHPII>i, yMeHHfI,
HAaBBIKOB 1 (I/IJ'II/I) OIIbITA ACATCIIBHOCTHU 06y11aronmxca

(obOpaszern
HaBBIKOB ¥ (MJIH) OTIBITA ACATEIHHOCTH 00YJarOIIXCs
9K3aMEHAIIMOHHOTO
Ouera)
Cucrema aBTOMAaTU3UPOBAHHOTO KOHTPOJIS OCBOCHUS
Tect — KOMIICTCHIIMYA  (4acTH  KOMIICTCHIIUI)  OOydarommMmcs IO
g | MPoMexKyTOUHAs JUCTIATUTAHE HCTIOJIb30BaHUECM uHpopMaIMOHHO- | DOHJ TECTOBBIX
aTTecTalus B KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. 3alaHui
¢dopme 3auera MoskeT OBITh HCIONB30BAHO [UIA OICHKH 3HAHWA, YMCHUH,
HABBIKOB ¥ (MJIH) OMBITA JCATEIHHOCTH 00YYArOIIIXCS
Cuctema aBTOMAaTHU3UPOBAHHOTO KOHTPOJISI OCBOCHHS
Tect — KOMIETEHIMA (4acTH KOMIIETCHIHH) OOyJaommMcs 110
10 | TPOMEKyTOUHAs JMCUUTUINHE c UCIIOJIb30BaHHEM uHpOpMaAIMOHHO- | DOHI TECTOBBIX

3aJaHUuN

Kpurtepuu u miKajabl OleHUBAHUSI KOMIIETEHIU B pe3yJibTaTe H3yYeHHUs TUCHHIIIHHbI
NPH MPOBeIEHNHN MPOMEKYTOYHOI aTTecTanu B (hopMe 3a4eTa W IK3aMeHa.

IIxanbl oeHNBAHUA YPOBHS OCBOCHMA KOMIIeTeHII M

IIIxanb! OLIEHUBAHUS

Kpurepun oneanBanus

Yposenb
OCBOEHUSA
KOMIIETEHIIUHA

«OTIUYHO»

«XOPOLIO»

«3Ba4yTCHO»

«YAOBJICTBOPUTCIILHO»

OObyuarommiics MIpaBUJIbHO OTBETHJI Ha
TeopeTHdeckue Bompockl. [lokasanm oOTIMYHBIE
3HaHMsS B  paMmMKax ydeOHOro Marepuala.
[IpaBUIbHO BBIMOJHMI MPAKTUYECKUE 3aJaHUs.
[Toxa3zas OTIMYHBIC YMEHHS U BIaJICHUS HaBBIKAMU
MIPUMEHEHHUS TOIYYEHHBIX 3HAHUM M yMEHHUIl mpu
pELIeHUH 3a1a4 B paMKax yueOHOro MaTepHasa.
OTBeTHI Ha BCE JOMOJHUTENbHBIE BOIPOCH

Bricokuit

OOyyarommiics ¢ HEOOJBIIUMU HETOYHOCTAMU
OTBETHJI Ha TeopeTHdeckue Bompochl. Ilokaszan
XOpoIle 3HaHWA B paMKax y4eOHOro marepuana.
C  HeOONBPIINMH  HETOYHOCTSMH  BBIITOJIHHUII
IpaKkTHdeckue 3aaanus. [lokasan xopomue yMeHus
U BJIQJICHUS HAaBBIKAMHM NPUMEHEHUS IMOJIYYEHHBIX
3HAHUW W YMEHUH IIpU pELICHMU 3aJad B paMKax
yueOHoro marepuana. OTBeTH Ha OOJBIIMHCTBO
JIOTIOJIHUTENIbHBIX BOIIPOCOB

BazoBriit

OOyyarommiics ¢ CyIIECTBEHHBIMH HETOYHOCTSIMU
OTBETWJI Ha TeopeTHdeckue Bompochl. Ilokazan
YIOBJICTBOPHUTEIIbHBIC 3HAHUS B paMKax y4eOHOro
matepuaga. C CyIIECTBEHHBIMH HETOYHOCTSIMU
BBIMOJIHUAJI ~ MpaKkTHYeCKue 3ajaHus. [lokaszan
yIOBJIETBOPUTEIbHBIE ~ YMEHHS W BJIaJCHUS
HABBIKAMH TPUMCHCHUS IIONYYCHHBIX 3HAHUH WU
YMEHUU INpH PElICHUHU 3a/a4 B paMKaX y4eOHOro
MaTtepuana. JlOmycTHII MHOTO HETOYHOCTEH Ipu
OTBETE HA JIOTIOJIHUTEILHBIC BOMIPOCHI

MuHUMaILHBIH

«HCYIOBJIETBOPUTECIIBHOY

«HE 3a4TCHO»

OOyyaromuiics TpU OTBETE HAa TEOPETHUECKUE
BOMPOCHl W TPU BBINOJHEHHH TPAKTUUECKUX
3aJ]aHuil  TPOJEMOHCTPUPOBAIL  HEAOCTATOUHBIN
ypoBeHb 3HaHMW M ymeHui. llpu orTBeTax Ha
JIONIOJIHUTENBHBIE  BONPOCHl  OBUIO  JOMYIIEHO

Komnerenmnuu He
chopMHupOBaHBI




| | MHOKECTBO HCIIPABUJIbHBIX OTBETOB

Tect — mpoMeKyTOYHAas aTTecTanus B popme 3adera:

[IIxana oneHUBaHUS

Kpurepun onieHuBanust

«GAUTEHO OOyuaromuiicss BepHO oTBeTmsl Ha 70 % m Gosiee TECTOBBIX 3aaHUH IIPU HPOXOKICHUU
TECTUPOBAHMS
OOyuaromuiicsi BepHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3aJaHUH NPH MPOXOXKACHUU
«HE 32YTEHO
TECTUPOBAHUS
Tect — nmpomexxyTodHas aTTecTarus B hopMe IK3aMeHa:
IIIxasa oleHUBaHUS Kpurepun oniennBanust
COTIHHOY OOyuaronmuiicst BepHo oTtBetua HAa 90 — 100 % TecTOBBIX 3amaHUi TPH HPOXOKICHUH
TECTHPOBAHUS
CXODOLION OOyuaronuiicst BepHo oTtBeTua Ha 80 — 89 % TeCTOBBIX 3aaHUIl IIPU HPOXOXKICHUH
P TECTUPOBAHUS
OOyyaronuiicst BepHo oTBeTws1 Ha 70 — 79 % TeCTOBBIX 3aJaHUil IIPU NPOXOXKICHUH
«yIIOBJIETBOPHUTEIILHO)
TECTUPOBAHUS
OOyyaronuiicst BEepHO OTBETHJI HAa 69 % M MEHee TECTOBBIX 3aJaHUi TPH HPOXOKICHUH

«HCYIOBJICTBOPUTECIILHOY

TECTUPOBAHUS

KpuTepun u mkaJibl olileHMBaHUS Pe3yJbTAaTOB 00y4eHHs NIPU NMPOBeAeHUN

TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH

Pacuetno-rpaduueckas padora (PI'P)

[IIxana oneHUBaHUS

Kpurepun oneanBanus

OOyJaroniuiicss MONHOCTBIO W TPaBWIBHO BhIMONHWI 3amanue PI'P. Tlokazam ornndHbIe
3HAHUS, YMEHHUS W BJIAJICHHUS HAaBBIKAMH NPUMCHEHHUS WX TPH PEIICHUH 33aJad B paMKax

«OTIUYIHOY
ycBoeHHOTo yueOHoro wmarepmana. PI'P odopmiena akkypaTHO W B COOTBETCTBHH C
MPEIbBISAEMBIMH TPEOOBaHUSIMH
OO6yuatommmiicst BeImonHII 3aganne PI'P ¢ HeOompmmmu HeTouHOCTSIMA. [lokazan xopormme
«XOpOIIIOY 3HaHWsI, YMEHUS W BIQJCHUS HABbIKAMHU MPUMEHEHHMS WX TpPU PEUICHUH 3aJady B paMKax

YCBOEHHOTO y4eOHOro Marepuaia. Ecte HemoctaTku B opopmieauu PI'P

«YHAOBJICTBOPUTCIILHO»

OOyuaronuiics BeImosHMT 3agaHue PI'P ¢ cymecTBeHHBIMEH HeTouHOCTAMHU. Ilokazan
YAOBIECTBOPUTEIILHBIC 3HAHUSI, YMEHUS U BJIaJICHUS HABBIKAMY IIPUMEHEHMSI UX IIPU PELLIEHUU
3aad B paMKax YCBOEHHOro ydeOHoro marepmuana. KauectBo odopmuerus PI'P umeer
HEJ0CTaTOYHBIH YPOBEHb

«HEYHOOBJIECTBOPUTEIILHO»

IMpu Bbimonnennu PI'P  oOydaromiuiics NpoJeMOHCTPUPOBAT HEJIOCTATOYHBIH YPOBEHb
3HaHWH, YMEHUIl M BJIaJCHUS MMHU IIPH PELICHUH 3aJad B paMKax YCBOEGHHOTO yueOHOro
MaTepuana

KonTtposnbHas pabota

[IIxana oneHUBaHUS

Kpurepun oneHnBanus

«BavYTCHO»

[TonHOe packpbITHE TEMBbl, yKa3aHHWE TOYHBIX Ha3BaHUW W OINpelereHul, MNpaBuiIbHas
(opMynHpOoBKa TOHATHA ¥ KaTeropwii, NPUBEACHBI BCE HEOOXOIMMEIC (HOPMYIIHI,
COOTBETCTBYIOIIAS CTATUCTHKA U T.II., BCE 3a/IaHUS BBHITIOJTHEHBI BEPHO (BCE 33a4YM PELICHEI
MIPaBUIIBHO)

HCI[OCTaTO‘IHO NOJIHOC PACKPBITUE TEMbI, OAHA-/IBC HECYLICCTBCHHBIC OILIMOKA B
OIMpCaACIICHNN MOHATUH U KaTeFOpHﬁ, B (I)opMynax, CTaTUCTHYCCKUX JaHHbIX W T. II.,
KapAWHAJIbHO HE MCHIIOIINUE CYTb H3JIOKCHUSA, HAJIUYUC HE3HAYUTCIBHOI'O KOJUYCCTBA
I'paMMaTU4YCCKUX W CTHIIUCTHYCCKUX OIHI/I60K, OJHa-IB€ HCECYHICCTBCHHLIC IMOTPEUIHOCTHU
ITPpY BBITIOJTHCHUN 3aJIaHUH UJIN B PEUHICHUAX 3aa4

OTBeT oTpaxxaeT NUIIb 00IIee HANpaBICHUE U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia, Haaudne
Ooiee NIBYyX HECYNIECTBEHHBIX WJIM OJHOM-IBYX CYIIECTBEHHBIX OIIMOOK B OINpPENEICHUU
MOHATHH W KaTeropwuii, GopMyiax, CTATUCTUIECKUX AAHHBIX M T. II.; OOJIBIIOE KOJINIECTBO
TpaMMaTHYECKUX W CTHIHCTHYECKHX ONIMOOK, OJHA-/IBE CYIIECTBEHHBIC OIIUOKH WpHU
BBINIOJHEHUM 3a/1aHUM WK B PELIEHUSX 3a/1a4

«HEC 3a4YTCHO»

OO0yyaronuiicst TEMOHCTPUpPYET cilaboe MOHMMaHHWE MPOTPAaMMHOTO Marepuana. Tema He
packpeita, Oojiee MBYX CYIIECTBCHHBIX ONIMOOK B OIPEACICHUU MOHITHHA M KaTeropwid, B
(hopMynax, CTaTHCTUYECKUX JAHHBIX, IMPY BEIMOJHCHUH 33aJaHWN WU B PEIICHHSIX 3a1ad,
HAJIMYHC TPAMMATHYECKUX U CTHIIMCTHYCCKUX OIHOOK H Jp.




| Her orBera. He OBLIO HOMBITKH BHIIOJIHUTE 3aJaHuc

Hoxnan

[IIxana oneHUBaHUS

Kpurepun onieHnBanus

«OTIHYHO»

OOyuaronuiicss MPOICMOHCTPUPOBAT: TMOJHOE PACKPBITHE BOMPOCA; YKAa3aHHE TOYHBIX
Ha3BaHUA W ONpPENCJICHUM; NpaBWIbHbIC (OPMYIUPOBKH TOHSATHH H  KaTCTOPHIA;
CaMOCTOSITENIFHOCTh OTBETa, YMCHHE AHAIM3HPOBATH H JeNaTh COOCTBEHHBIC BBIBOJABI IO
paccMaTpuBaeMOi TeMe; HCTIOIb30BaHUE JOTIOHUTEIFHON JIUTEPaTyphl U UHBIX MaTEpPHaIoB
U JIp.

«XOPOIIO)

OO6yJaronuiicss IPOIEMOHCTPUPOBAIL: HETOCTATOYHO TIOJHOE, M0 MHEHHIO IPEeroaBaTels,
PacKpBITHE TEMBI; HECYIIECTBCHHBIC OIMMOKH B OINPEICIICHUH IMOHATHH, KaTeropuid M T.II.,
KapIWHAJBFHO HE MEHSIOMMX CYTh W3JIOKCHHUS; WCIIONB30BAaHUE YyCTapeBIIeH y4ueOHOM
JUTEPATYPHI U IPYTUX HCTOTHUKOB

«YAOBJICTBOPUTCIILHO»

OO0yyJaronuiicss IPOJAEMOHCTPUPOBA: OTPaXEHHUE JIUIIH OOIIET0 HApPaBICHUS H3JI0KEHUS
JICKIIMOHHOTO MaTepHana W MaTephaja COBPEMCHHBIX YYCOHHKOB; HAJIHYUE OCTATOYHOIO
KOJIMYECTBA HECYIICCTBEHHBIX WM OJHOW-IBYX CYIICCTBCHHBIX OIIMOOK B OMpPEICICHUU
MOHSATHI U KaTETOPHU U T. II.; UCIOJb30BAHUE YCTAPCBILCH YUeOHOU TUTEpaTyphl U APYTHX
HCTOYHHKOB; HECIOCOOHOCTh OCBETHTH MPOOIEMATHKY Y4COHOM AUCITUTLTHHEI U JIP.

«HEYHOOBJICTBOPUTECIILHO»

OOyyaronuiicsi MPOJEMOHCTPUPOBAT OOJBIIOE KOJMYECTBO CYIIECTBEHHBIX OIIMOOK, HE
BIaJCHUE MaTepualioM; HE BIaJeHHE MNOHATUHHO-TEPMUHOJIOTHYECKUM  allapaToM
JWICLMILUIMHBI; HECTIOCOOHOCTh OCBETHTh NMPOOJIEMATUKY y4eOHOM UCIMIUIMHBI U JIp.

PaSHoypOBHCBLIC 3aJa4uu

IIIxana oneHnBaHUs

Kpurepuu oneHnBanus

JIeMOHCTPHUpPYET OYeHb BBICOKHMI/BBICOKHI YPOBEHb 3HAaHWIH, YMEHHH, HABBHIKOB B

COTITUIHOY COOTBETCTBHH C KPHUTEPUSAMH OIICHWBaHUI. Bce TpeOoBaHMs, MpenbsABIsIEMbIe K 3aIaHHUIO,
BBITTOJTHEHEI
JleMOHCTpHpYeT MOCTATOYHO BBHICOKUI/BBIIIEC CPETHETO YPOBEHb 3HAHUHN, YMEHUH, HaBBIKOB
«XOPOIIIOY B COOTBETCTBHH C KPUTEPHSIMH OLICHMBAaHUA. Bce TpeOoBaHMA, pEABIBIIEMbIE K 3aJaHUIO,

BBITIOJTHCHBI

«YZOBIIETBOPUTEIIBHO»

HaBbIKOB B COOTBETCTBUU C
NpeABABIIAICMBIX K 3aJaHUIO,

JleMoHCTpUpyeT cpeaHuil ypOBEHb 3HAHWM, YMEHHH,
KPUTEpHUAMHU OIICHWBaHUA. bBoNBMMHCTBO TpeOOBaHMUM,
BBIIIOJIHEHBI.

JleMOHCTpUpYEeT HHU3KHUN/HMXKE CpEJHEro YpOBEHb 3HaHMH, yMEHHH, HaBBIKOB B
COOTBETCTBHHM C KpPUTEPUSIMH OICHUBaHHUA. MHorue TpeOOBaHUS, INPEABABISIEMBIE K
3aJIaHHI0, HE BBITIOITHEHBI

«HEYHOOBJIECTBOPUTEIILHO»

JleMOHCTpUpyeT O4Y€Hb HU3KMH YpPOBEHb 3HAHWM, YMEHUN, HABBIKOB B COOTBETCTBUM C
KpuTepusMu onieHuBanus. He orBera. He OblI0 MONBITKM PENIUTD 33/1a4y

Koncniekt

IIIxana oneHuBaHMs

Kpurepuu oneHnBaHus

COTJIIUYHO»

KoHcrmekT 1o TeMe BBHINOTHEH B 0003HAYEHHBIH MPEogaBaTeIeM CPOK.

KoHcrekT BBIMOTHEH 00yJaromuMcs MO 3aJaHHON TeMe B ITOJTHOM 00beMe ¢ COOI0eHIEM
HE0OX0MuMOM mocieaoBaTeabHOCTH. OOyUaromuiicss padboTas MOJHOCTHIO CaMOCTOSTEIBHO;
PacKpbUI TEMY TIOJTHOCTBIO M OTBETWJI Ha BCE BOIPOCHI MIPENOAABATENS 110 KOHKPETHOH Teme
koHcnekra. KoHcnekT odopmileH akkypaTHO, B HauOojee ONTHMaJbHON JUId (UKCALUH
pe3ysbTaToB opme

«XOPOIO»

KoHcnekT 1mo TemMe BEIIOJIHEH B 0003HAYEHHBII npernoaaBaTejieM CpoOK.

Koncnexr BeimosHeH O6y‘IaIOH.lI/IMC$[ 1o SaZ[aHHOﬁ TEME B IIOJIHOM 00BEME C CO6J'HOI[€HI/I€M
HCO6X0,Z[I/IMOI71 IOCJICJOBATCIIBHOCTH. O6yqaron_u/11710ﬂ pa60TaJ1 IIOJIHOCTBKO CaMOCTOATCIIBHO,
PaCKpblI TEMY HE MOJIHOCTHIO U OTBETUJI HAa YaCTh BOIIPOCOB IpenogaBaTeisd 1Mo KOHerTHOﬁ
Teme KoHcnekTa. Koncmekr O(i)OpMJ'IeH AKKYpaTHO, C HC3BHAYUTCIbHBIMH NCIIPABJICHUAMUN

«YHOBJICTBOPUTCIILHO»

KoHcnekT 1o TeMe BHIMOTHEeH B 0003HaYeHHBIN Tpero1aBaTeieM CpoK.

KOHCHCKT BBITIOJTHCH O6yanOI_HI/IMC${ 10 SaﬂaHHOﬁ TEME B HC IIOJTHOM 061)eMe C YaCTUYHBIM
cobmozieHreM HeoO0XOoauMon mocienoBaTesibHOCTH. OOydaromuiicss padoTan MOJTHOCTHIO
CaMOCTOSITENIbHO; PAaCKpPhLI TEMy HE IIOJHOCTBIO M OTBETHJI HAa 4YacTb BOIPOCOB
IpernoaaBaTessi M0 KOHKPEeTHOH TeMe KoHcmekTa. KoHcnekT oopMieH He akKypaTHO




«HCYIOOBJIETBOPUTEIBHO»

KoHcrekT 1o TeMe He BHITIOHEH B 0003HAUCHHEIH MPEo1aBaTesieM CPOK.
KoHcrmiekT BBITIONIHEH OO0ydYarommMcss He I0 3aJaHHOW TeMe B He IOJTHOM oObeMe 0e3

coOJIroIeHUS

HeoOXomuMOW  mociemoBaTenbHOCTH.  OOydaroniuiics

pabotan  He

CaMOCTOATENbHO; HE pPACKPBUI TEMYy M HE OTBETWJI Ha BONPOCHI MPENOAaBaTeis II0
KOHKpPETHOH TeMe KOHCIeKTa. KoHCIIeKT o opMIleH He aKKypaTHO

TectupoBaHue — TEKYIIU KOHTPOJIb

[IIxana oneHUBaHUS

Kputepun onieHuBanust

COTITHIHOY Ob6yuqatormmiicss BepHO oTBeTma Ha 90 — 100 % TecTOBBIX 3amaHWi TIPH MPOXOKICHHH
TECTUPOBAHHUS
«XODOLION Ob6yuqatonmmiicss BepHO OTBeTHNI Ha 80 — 89 % TecTOBBIX 3amaHWH TPH MPOXOXKICHUH
p TECTUPOBAHHUS
«YIOBICTBODHTEIBHOY OO6yuqatommmiicss BepHO OoTBeTHNI Ha 70 — 79 % TecTOBBIX 3amaHWH TPH IMPOXOXKICHUH
Y P TECTUPOBAHHUS
OOyuaronuiicst BEpHO OTBETHI Ha 69 % W MEHee TECTOBBIX 3aIaHUH MPU HPOXOXKICHUH

«HCYIOBJICTBOPUTECIIBLHOY

TCCTUPOBAHUA




3 TunoBbie KOHTPOJIbHbIE 3aJaHNSI UJIM HHbIe MaTePHUAJIbl, He00X0AUMbIE
JJIS OLCHKH 3HAHMIA, YMEHNH, HABBIKOB M (WJIN) ONBITA JeATEJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETEHUUMN
B IIpoLecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPaMMbI

3.1 TunoBble 3a1aHusl AJI51 BHITIOJIHEHHUsI pacuyeTHO-rpaguyecKux pador

BapuanTel 3amaHuii ISl BBINOJHEHHS pacyeTHO-TpaduuecKux pabdOT BBUIOKEHBI B
NEKTPOHHOW  WHGpOpPMAIMOHHO-00pa3oBarenbHO  cpene  3a0MKT  HpI'VIIC, pmocrtymHO#
00y4aroIeMycs uepe3 ero JIMYHbIH KaOUHeT.

Hwxe npuBeneHsl oOpas3ibl THIOBBIX 3aJaHUN IS BBIMOJHEHUS PAaCYETHO-IpaUUIecKUX
paboT 1Mo TeMaM, MPeyCMOTPEHHBIM paboUeii MPOrpaMMoi TUCIUTUINHBI.

Oo6pa3zen TUIIOBOIO 321aHKsI JJI1 BHINIOJIHEHHUSI pacuyeTHO-rpaduyeckoii padorsr Ne 1

3apanue 1. [TocTpouTh Ha KOMILJIEKCHOW IUIOCKOCTH W 3amUcaTh B TPUTOHOMETPUYECKOW (opme
zZ= r(cos @+i-sin (p) KOMIIICKCHOC YHCIO z=-2+2./3i,
3ananue 2. BoImoaHuTh ACUCTBUSA HAJ MaTpUIIAMU (A-3B)+B?

2 3 -1 1.0 5
A=l 4 5 2 |B={0 1 3|
-1 0 7 2 -2 4

3aganue 3. Pewmuth cuctemy JnuHEHHBIX ypaBHeHuM Meronamu Kpamepa, I'aycca, oOpaTHoii
MaTpPHLIBI.

3xX-y+z=-11,

5x+y+2z=8,

X+2y+4z=16.
3aganue 4. Haiitu KocMHYC yriia MeXay BEKTOpaMU & U b

a=1{694}, b={4,-2-9}.

3apanue 5. Harmcars obiiee ypaBHeHHe Ax +By +C =0 MpsiMoid, poxosmieit yepe3 toukn M u N.
[IpeoOpa3oBarh MOJyYEHHOE YPAaBHEHHE U MPEICTaBUTh €TO B BHJIE YPABHEHUS MPSIMON C YIJIOBBIM

KOOQQUIUEHTOM  y=kx+h M ypaBHEHHMS HpAMOA B  OTpe3kax Ha ocax X _ Y _ 4.
a b
M (-2,4),N (3, 1).
3aganue 6. /[anbl koopauHaTH! 4eTHIpEX Touek: 4, B, C, D. Haiitu nnomans TpeyroiapHuka ABC u
JUIMHY €0 BBICOTBI, OMYIIEHHON U3 TO4kH C.
AQ; 2;-1), B(0, 1,-1), C(-1; 0; 1), D(-1; 0; 2)
3aganue 7. BeruncnuTh npenesnsl
a) im 2X ~5X°+2, 6) i " = 5X+6
x>0 2x° +5x% — x x2 x2 —12x + 20
3aganue 8. ccnenoBaTh Ha HEMPEPHIBHOCTD (DYHKIIMIO, IPU HATMYUU TOYEK pa3pbiBa OMPEETUTh
ux tur. [Toctpouts rpaduk GpyHkuuu.
x+4 npux<-

x*+2 npu-1<x<1,
2x npu x > 1.



3ananue 9. Haiiti npou3BoaHYIO CIOKHON QYHKINU
y = 3cos?(4x? +3).
3ananmue 10. Haiitu npenens! GyHKUIUH, HCHOB3Ys paBuio Jlonurans
. sinx —sin6x
lim=—=——".
x>0 1-Ccos X

IIpumepHbIe BONPOCHI 1JIsl 321U THI pacuyéTHO-rpaduieckoi padorbr Ne 1

1. Yro takoe KoMIUIeKCHOE 4Kciio? B uéM ero ominuums oT aeicTBUTENbHOro unciaa? Yro Takoe
MHUMas eIMHUIA?

2. 3amuumTe TPUTOHOMETPUYECKYIO M IMOKa3aTeslbHyI0 (popmbl KOoMILIeKCHOro uncia. Kak Haiftu
MOAYJb U aprymeHT? KakoB ux reoMmeTpuuecKkuii cMbici?

3. IlpuBenute mnpUMeEpsl oOlepaluii HaJl KOMIUIEKCHBIMM YHCIaMH B aireOpandeckol
TpUTOHOMETpHUUECKOl dopMmax. 3anumute popmyny Myaspa.

4. UYro takoe matpuna? Kak onpeaensroTcss TMHEHHbIE ONEPALMHU HaJ MaTPULAMU U KAaKOBBI UX
coiictBa? [IpuBeaure npumepsl.

5. Uro Takoe MaTpulla M pacHIMpeHHas MaTpHIla CHCTEMbl JIMHEWHBbIX ypaBHeHuii? [IpuBemute
MIPUMEPBHI.

6. Uro Takoe pemieHHEe CHUCTEMbl JHMHEWHBIX ypaBHeHUH? Kakue cucTeMbl Ha3bIBAIOTCS
COBMECTHBIMH, & KAKH€ — HECOBMECTHBIMU?

7.  Cdopmynupyiite Teopemy Kponekepa-Kanenmu.

8.  Ilpu xakom ycioBHUU CUCTEMA JUHEHHBIX YPAaBHEHUN UMEET €IMHCTBEHHOE pelleHue?

9. Jlns KakuX CHUCTEM ypaBHEHHUH ucnoiab3yerca Meron Kpamepa? B uem on cocrout?

10. Omnummute meton ["aycca perieHus: U UCCIeI0BaHUs CUCTEM JIMHEWHBIX YPaBHEHUM.

11. Yto Takoe panr Matpuiibl? Kak ero MoxHO HailTH?

12. Kaxkas matpuiia Ha3bIBaeTcs 0OpaTHOM AJis aHHOW MaTpulibl? Beerna mu cymectByer oOpaTHas
Matpuna? Kak MoxHO HaliTH 00paTHYIO MaTpHILy?

13. B 4ueMm cocTOMT MaTpU4HbIN CIOCO0 PELIEHUS] CUCTEM JIMHEWHBIX YPaBHEHUN?

14. Yto takoe BekTop? nuHa BekTopa? HazoBuTe OCHOBHBIE ornepaliu HaJ BekTopamu. [IpuBenute
MIPUMEPBHI.

15. Jlaiite ompeneneHus CKaJIIpHOrO, BEKTOPHOTO M CMELIAHHOIO IPOMU3BEACHUN BEKTOPOB.
3anuuuTe GopMyIIbl Ui UX HAXOKIEHUS B KOOPAUHATHOU popme.

16. 3anummre GopMyinsl JUId HaXOXKJIEHHs IUIomaneil 1 o0bEMOB (QUIyp C MOMOIIbIO BEKTOPOB.
[IpuBenuTe mpUMEpBL.

17. Kak MOXHO 3a7aTh NpsAMYI0 Ha IJIOCKOCTH? UTO Takoe BEKTOp HOPMajd M HaIpaBJISIOLIMN
BEKTOP MpsMOii?

18. Kaxum MosxeT ObITh B3aMMHOE PacroI0OKEeHUE MPSAMBIX Ha IIOCKOCTH? TOUKM U mpsiMOit?

19. Kak MOXHO 3a7aTh NPSMYIO U IJIOCKOCTh B IPOCTPAHCTBE?

20. Kakum MoxeT ObIThb B3aUMHOE pacIojioKeHHe IUIocKocTe B mpocTtpaHcTBe? IIpsmoit u
10cKocTu? JIByX mpsiMbIx?

21. Kak onpenenuts pacctossHue MeXay ToukaMu? OT TOUKHM A0 npsAMoii? OT TOYKH 10 TIOCKOCTH?
22. Jlatite onpenenenne GpyHkunu. Yto Takoe 06sacTh onpeneaeHust QyHKuuu?

23. KakoBbl OCHOBHBIE c1IOCO0BI 3a1aHus GpyHkuuu? [IpuBenute npuMepsl.

24. ChopMynupyiTe onpeaeeHus mpeesna mocae0BaTeIbHOCTH U TIpeeia (QyHKITHH.

25. 3anummre GopMyIiy IEpBOro U BTOPOTO 3aMeyaTeIbHOTO IPEEIoB.

26. ChopmynupyiiTe onpeneneHns HEMPEePhIBHOCTH (YHKIIMHM B TOYKE W Ha OoTpe3ke. Kakue Toukum
HA3BIBAIOTCS TOUKAMU Pa3pbiBa QyHKITUHU?

27. Yto Takoe OAHOCTOPOHHHUE Mpenesibl? Beeraa in oHu paBHBI?

28. Chopmynupyiite ompeneneHne Npou3BogHONH. KakoB ee MeXxaHWYECKMH M T€OMETPHUYECKH
CMBbICH?

29. 3anummTe TaOIMIly TPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUI.



30. 3anummre (GOpMYIBl MPOW3BOAHBIX CYMMBI, TPOU3BEACHHS, YACTHOTO JIBYX (YHKIIHA.
[IpuBeauTe puMepsI.

31. 3anummre dpopmyny nuddepennupoBanus cioxHoi Gpynkun. [lpuseaure npumepsi.

32. ChopmynupyiiTe npaBuio jgorapudmudeckoro nuddepennupobanus. [IpuBenure npumMepsl.

33. Chopmynupyiite onpenenenue nuddepenimana GyHKIUM.

34. JlaiiTe reoMeTpHuYecKyl0 HUHTeprperauuio auddepeHunana (GyHKUMM U €€ NpUpALICHUS B
3aIaHHOM TOYKE.

35. Cdopmynupyiite ornpenenaeHus Mpou3BoAHON u quddepeHiana BEICIIUX MOPSIKOB.

36. KakoB MexaHWYeCKUI CMBICII IIPOU3BOIHOM BTOPOIo NopsiaKa’?

37. Kak HaxoasTcs NpPOM3BOAHBIE IEPBOTO M BTOPOro Mmopsiaka i (QYHKIMHM, 3aJaHHBIX
apaMeTpuuecKu?

38. ChopmynupyiiTe onpeaeeHus Bo3pacTaronieil U yobIBaroeld Ha oTpe3ke (pyHKIIIH.

39. CdopmynupyiiTe mpaBuiia OTHICKAHUS SKCTPEMYyMOB (DYHKIIUH.

40. IlpuBenute nmpuMep, MOKA3BIBAIOIIMI, YTO 00OpallieHne B HEKOTOPOH TOYKE MPOU3BOIHON B HYJIb
HE SIBJISICTCS JOCTATOYHBIM YCJIOBHEM HaJIMYHUs B 3TOM TOUKE IKCTpeMyMa (pyHKITUH.

41. Kak HaiiTn HamOoJblliee ¥ HaUMEHbIee 3HaueHus QyHkiuu, auddepeHnupyeMon Ha oTpe3ke?
Bcerna nu onu cymiecTByroT?

42. Cdopmynupyiite onpeaeneHus BbIMTYKIOCTA U BOTHYTOCTH JIMHUU, TOUKH Meperuoda.

43. Kak HaxXomsTCsl MHTEPBAIbI BBITYKIOCTH W BOTHYTOCTH W TOYKH Teperuda JIMHWHW, 3a1aHHOU
ypaBHenueM y=f(x)? [IpuBenure npumepsi.

44. Yto Ttakoe acumnrora? Kak HaxondTcs BEpTUKAJIbHbIE, TOPU3OHTAIbHbIE U HAKJIOHHBIE
aCHUMIITOTHI JIMHUH, 33JJaHHON ypaBHeHueM y=f(x)? [IpuBeaurte npumepsi.

45. Uznoxute cxeMy oOmIero uccieaoBanus GyHKIMH U TIOCTPOCHUS ee rpaduka.

OOpa3zen TUIIOBOIO 3aaHus VIS BBINOJIHEHHS pacuyeTHO-Tpaduyeckoil padornsl Ne 2

3aganue 1. Haiitu HeomnpeneaEHHBINA HHTErPall METOIOM HHTETPUPOBAHUS 10 YaCTIM
judv =uv —jvdu .
[(4-3x)e"**ax.
3ananue 2. Haititu Heonpeaen€HHbIA HHTErpal
3x° —12x% -7
[T ——dx
X +2x

3aganue 3. BeruncnuTh onpenenéHHbId HHTErpa
In2

J‘ er—1dX .
0

3ananne 4. BEIMUCINTS MIIOMAb IIOCKOH (DUTYPHI, OTPAHUYEHHON THHUAMH
y=2x-x*+3,y =x*—-4x+3.
3ananue 5. BEIUMCINTL HECOOCTBEHHBIH MHTETPAN UM YCTAHOBHTE €T0 PACXOIMMOCTh
Tlinx

— dx-
2 X

IIpumepHBIe BONPOCHI IS 3alIMTHI pac4éTHO-rpadpuyeckoi padornr Ne 2

1. Yro takoe nepBooOpaznaa? HeonpenenéHuwlit uHTErpan?

2. 3anumure TabIUIy HHTETPaioB OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUH.

3. CopmynupyiiTe OCHOBHBIE CBOMCTBA HEONIPEACIEHHOTO UHTETpaa.

4. IlpuBeauTe mTpuUMEp 3aMeHbl TEPEMEHHOW WM TOABEACHHUS TMOJ 3HaK auddepeHnmara B
HEOIpeACIEHHOM NHTETpaIE.

5. 3anumure GopMyny UHTETPUPOBAHUS 10 YACTSIM.

6. B uém cocTouT MeTon HeonpeaenEéHHbIX KOAPPHUINEHTOB U B KaKUX CIIydasX OH MpUMEHseTCs?



7. Kakue npaBuiia CyniecTBYIOT Ul HAXOXKACHHSI UHTErPaloB CTENEHEW CUHyca U KOCUHyca?

8. Uto Takoe onpenenaeéHubli nuTerpai? B uém ero omimumre ot HEONpeneaEHHOT0?

9. 3anummre popmyny Herotona-JleitOnuma. Korga ona npumennma?

10. ChopmynupyiiTe OCHOBHBIC CBOMCTBA ONPEACIEHHOTO HHTETpaIa.

11. B uém 0cobeHHOCTh METO/Ia 3aMEHBI TIEPEMEHHOM IJIsi ONPEAeNEHHOI0 UHTErpajia B OTJIIMYHE OT
HeomnpeaenEHHOro?

12. Kak uzmensiercst popMyiia HHTETPUPOBAHUS 110 YACTSAM JJISl ONPEeNEHHOr0 HHTerpasia?

13. Uto Takoe HecoOCTBEHHBIM HHTerpad I poga M KakoBbl MpaBmwia ero HaxoxaeHus? Kakue
HECOOCTBEHHBIE MHTETPANIbI HA3bIBAIOTCA cXoasmmumucs’? Pacxonsmmmucs?

14. Yto Takoe HecoOcTBeHHbIH uHTerpan Il poga m kakoBbl mpaBmia ero HaxoxaeHus? Kaxk
OTIMYUTH HecoOCTBeHHBIN MHTErpai Il poxa ot onpenenénnoro naTerpaa?

15. Kak BBIYMCIIUTG IUIOMIA]b TUIOCKON (PUTYpHI C TOMOIIBIO ONPEeIEHHOTO UHTerpaia?

16. Kak BBIYMCINTD AJIMHY JYTU KPUBOW C IOMOIIBIO OIIPEEIEHHOIO UHTErpaa’?

17. [lpuBenure mpUMepbl NPUKIAAHBIX 3a7a4, CBOAALIUXCS K BBIYUCICHHUIO ONpEAeNEHHOTO
UHTErpaa.

18. Uto Takoe kpuBoJmHelHbIi uHTEerpan I pona? Kak oH cBs3ad ¢ popmMyIioi JIMHBI AyTrH KPUBOH?
19. Yro takoe kpuBosnHenHbIl nuHTerpai Il pona? KakoBbl npaBuia ero HaxoxaeHus?

20. Kako# u3 KpUBOJMHEWHBIX UHTETPAJIOB 3aBUCUT OT ITyTH UHTEIPUPOBAHUsA?

OO0pa3en TUIIOBOIO 3a/1aHNsI IJIs1 BHINOJIHEHHS pacyeTHO-rpaduyeckoii padorbl Ne 3

3aganue 1. [TocTpouTs B IpSAMOYTOJIBHON JEKAPTOBOM cHCTEME KOOPAUHAT 001acTh OMpeesieHuUs

(GyHKINU IBYX EPEMEHHBIX
2 2

X0+
Z= arc5|n7y~

3a11am1e 2. Havitn YKa3aHHbIC YaCTHBIC IPOU3BOJHBIC BBICHIUX IMMOPAIKOB
3
0°z
—.
oyox

3ananue 3. Haiitu rpaguent ¢pynkuun U = U(X; ¥i Z) H €€ IPOU3BOHYIO B TOUKE o (x: y,: z,) B

z =sin(xy),

nanpasnennu Bekropa PP, .
u=e"' -2z P(t-13), P(254).

3aganue 4. Haiitu pemenue 3agaun Komn as auddepeHnnaibHoro ypaBHeHuUs ¢
pa3aeNAIOIUMHUCS IEPEMEHHBIMU
xXy?y' +1=y> y(1)=2.
3ananme 5. Onpenenuts TUN AU HEepeHIHATBHOTO YpaBHEHUS U HAUTH ero o0l1ee perieHue
X

y'==
y

IIpumepHBIe BONPOCHI IS 3alIMTHI pac4éTHO-rpadpuyeckoi padornr Ne 3

1. [Jalite onpenenenue (pyHKIIMH HECKOJNBKHX MepeMeHHBIX. Kak OThICKaTh M M300pa3uTh 00JacTh
onpeneneHus: GyHKIUH IBYX epeMeHHbIX? [IpuBeauTe mpumepsl.

2. Uro Takoe yacTHOE mpupaiieHue GyHKIIMN HECKOIbKUX MepeMeHHbIX? UacTHast mpon3BogHAs?

3. 3anumute hopmyny moaHoro auddepennnana GyHKIUNA IBYX IEPEMEHHBIX.

4. Yto Takoe rpaaueHT QyHKIHH?

5. Jlalite ompeneneHue MPOW3BOAHOW 10 HampaBieHuto. Kak ona nHaxomutcsa? Uto Takoe
HaIpaBJIsOINE KOCUHYCHI?

6. [IpuBenute anropuT™ uccieAoBaHUs (DYHKIIMH ABYX MEPEMEHHBIX Ha 0€3yCIOBHBIN M yCIOBHBIN
SKCTPEMYM.

7. ChopMynupyiiTe OCHOBHBIE CBOMCTBA KPATHBIX HHTETPAJIOB HA MTPUMEPE IBOMHOTO UHTETpaIa.



8. Kak BBIUMCIIUTH IBOMHOM MHTETpaj 1o yKa3aHHOU o0macTu?

9. Kak HaiiTu miomniaap miockoi (Gpurypsl ¢ momMmouisto 1BoiHHOro uHrerpana? Kakoe sHaueHue umeer
NopsiIoK uHTerpupoBanus? [lpuBeaure npumepsl.

10. Haiite ompenenenus aud@epeHnanbHOro ypaBHEHUS IEPBOTO MOpPAJKa U €ro OOIIero H
YaCTHOTO pelleHus (MHTerpana).

11. Chopmynupytite 3amauy Komm mus muddepeHnnaasHOro ypaBHEHUsS IEPBOTO TOpsIKA M
YKaXHUTE €€ TEOMETPUUECKUIN CMBICI.

12. Maiite omnpenenenue aud@epeHnuanbHOr0 ypaBHEHUS C Pa3JesIIONIMMUCS [ePEMEHHBIMU.
N3noxure MeTO HAX0XKAEHUS €ro ooiero pemenus. Ilpusenure npumepsl.

13. laiite ompeneneHre OMHOPOAHOrO audepeHuaNbHOr0 YpaBHEHHUSI MEPBOrO MOPSAKA.
Nznoxute MmeTon HaxoxieHus ero odmiero peuenus. [IpuBenure npumep.

14. [latiTe onpeneneHue JUHEHHOTO auQdepeHIMaIbHOr0 ypaBHeHHsI TIEpBOro mopsiaka. M3moxure
METOJ HaXOXKJIeHHs ero ob1ero pemenus. [Ipusenute mpumep.

15. [latite omnpenenenue ypaBHeHus bepHymm. WM3moxuTe METON HAXOXIACHUS €ro oOIIero
pewenus. lIpuseaure npumep.

16. [atite onpenenenne mqudpepeHInaIbHOTO ypaBHEHHS B MONHBIX auddepennuanax. M3noxure
METOJl HaX0Xk/IeHus ero obuero pemenus. [Ipusenure npumep.

17. Uznoxure wmerop pemieHus AuddepeHinaIbHoro ypaBHEHUs BUAA y(n) =f(x). IlpuBenure
puMep.

18. UMznoxute meron peuieHus audQepeHIUaNIbHOTO YpaBHEHHsS BHAA Yy
npuMep.

19. Uznoxute meron peuenus auddepennuansHoro ypasuenuss Bumga y'=f(y, y') Ilpueaute
npuMep.

20. [Jlaiite onpeneneHue nuHeitHOro nuddepeHInaTbHOr0 YpaBHEHHUS N-TO HopsaKa (OJHOPOIHOTO
Y HEOJHOPOJIHOTO).

21. 3anumure dopMyny Ajig OOIIET0 pelIeHUs JTUHEHHOro OJHOPOAHOTO udGhepeHInaTLHOTO
YPaBHCHHSI BTOPOTO IMOPSJIKA C IOCTOSHHBIMH KO3(pHUIMECHTaMH B cly4dae JCHCTBUTEIHHBIX
Pa3IMYHBIX KOPHEH XapaKTepUCTHUECKOro ypaBHeHus. [IpuBenute npumep.

22. 3amummute (opMyay oOmero pemeHus JWHEHHOTO OJHOPOAHOTO Iu((depeHInaTbHOTO
ypaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3(PPUIIMEHTaMU B CIIy4ae IeHCTBUTEIbHBIX PABHBIX
KOpHEH XapakTepUCTUYECKOro ypaBHeHus. [IpuBenure npumep.

23. 3anummure (opMyay oOLIero pemeHus JUHEHHOTO OJHOPOAHOro JaupdepeHIHnalIbHOTO
YpaBHEHUsI BTOPOIO MOPSAJIKAa C MOCTOSHHBIMHU KO3((dUIIMEHTaMU B Cilydae KOMIUIEKCHBIX KOpHEH
XapaKTEepUCTUUECKOro ypaBHeHus. [IpuBenure npumep.

24. U3noxuTe TMPaBUIO HAXOXIEHUS YAaCTHOTO pelIeHUs JIMHEWHoro auddepeHnaiIsHoro
ypaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIME KOd((pUIIMeHTaMu U cTielnaTbHON TIPaBO 4acThiO.

"n—

f(x, y'). IlpuBenute

OOpa3zen THIIOBOTO 3aaHNs VI BBINIOJIHEHUS] pacdeTHO-rpaduueckoit padornr Ne 4

3aganume 1. Haiitu cymmy psana
i 12

mn—-N1n-3)
3aganue 2. BrinucaTh nepBble MTh WICHOB PsiJia U UCCIEA0BATh Psii HA CXOAUMOCTH C TOMOILBIO
npu3Haka JlamambGepa

= 3"

=y
3ananue 3. Paznoxuth QyHKIUIO B P, TOJIB3YSICh TAOTUIHBIME PA3JIOKCHUSIMHU dJIEMEHTaAPHBIX

byHKIUH



IIpumepHBIe BONPOCHI IS 3alIMTHI pac4éTHO-rpadpuyeckoi padornr Ne 4

1. Maiite ompezaeneHusi CXOISAIIETOCs M pacxojsuierocs psaoB. Mccienyite cXoauMoCTh psiia,

COCTaBJICHHOT'O U3 YWICHOB T€OMETPUUYECKOM MPOrpeccuu.

2. Cdopmynupyiite HCOOXOAUMBINA MPU3HAK CXOAUMOCTH pAa.

3. CdopmynupyiiTe IpU3HAKU CPaBHEHUS 3HAKOIOJIOKUTEIbHBIX PSAIOB.

4. Cdopmynupyiite npusnak lanambepa. [IpuBenute npumep NpUMEHEHHS STOTO MIPU3HAKA.

5. Chopmymupyiite pamukanbHblid Tpu3zHak Komm. I[lpuBenute npumep NTPUMEHEHUS DSTOTO

IIpU3HAKa.

6. Chopmymupyiite wmHTerpanbHbiii npu3Hak Komm. I[lpuBenure npumepsl NMPUMEHEHHS STOTO

IIpU3HAKa.

7. Uro Takoe aOCOMIOTHAas CXOAMMOCTB? YcioBHas cxomuMmocTs? ChopMynmHupyiTe CBOMCTBa

a0COMOTHO cxoaaumxcs psAaoB. [IpuBennTe npuMeps! a0COTIOTHO M YCIOBHO CXOJISIIMXCS PSAIOB.

8. Cdopmynupyiite npusHak JleHOHUIIA CXOIMMOCTH 3HAKOUepeAyrImuxcs psaaoB. [IpuBegure

IIpUMEpP Ha IPUMEHEHHUE 3TOr0 NPU3HAKA.

9. [laiite onpeznenenue 00JacTH CXOAUMOCTH (QYHKIIMOHAIBHOTO psna. [IpuBenure npumepsl psaoB

C pa3IM4YHBIMU 00JIACTAMU CXOAUMOCTH.

10. Chopmynupyiite nmpusHak Beliepmtpacca abCOTIOTHOM U paBHOMEPHON CXOAUMOCTH PAJIa,

11. ChopmynupyiiTe OCHOBHBIE CBOMCTBA PABHOMEPHO CXOSIINXCS PSIOB.

12. Chopmynupyiite Teopemy AGelns 0 CXOAUMOCTH CTEIIEHHBIX PAIOB.

13. Kak BBIYMCIUTH palyC CXOAUMOCTHU CTEIIEHHOTrO psiaa?

14. TlpuBenuTe npuMep TaOIUYHOTO PA3I0KEHUS dIIEMEHTAPHOU (PYHKIIMU B CTETICHHOH PSI.

15. IlpuBenuTe npuMep OLEHKH TOYHOCTH BBIUMCIICHUS CYyMMbI 3HaKOYEPEAYIOIIErocs psijia.

16. M3n0%kuTe METOJT MPUOIMKEHHOTO BBIUYUCICHUS ONPEAENEHHBIX UHTErPaIoB C MOMOIIBIO PSAIOB.

[IpuBenuTe NpUMEpBI.

17. IlpuBenuTe mpUMEpHl FIEMEHTAPHBIX (YHKIIMH KOMIUIEKCHOHN nepeMeHHON. Kak BbUUCIUTD UX

3HAYEHHE B 33/1aHHOM TOUKe?

18. Chopmynupyiite ycnosusi Komu-Pumana. [IpuBenute npumep mpoBepKU dTHX yCIOBHIA.

19. Kak BOCCTaHOBUTbH aHATUTUYECKYIO (PYHKIIHIO IO 3a/JaHHON JeicTBUTENbHOM yacTu? [1o MHUMOI

yactu? [IpuBenure npuMepsl.

20. IlpuBenuTe npuMep BHIYUCICHUS UHTErpajia OT PYHKIIMH KOMITJIEKCHOW MEPEMEHHOM.

21. Yro takoe psn Jlopana? Kak pa3noxuts ¢pyHKuuio B Takol paa? Uto Takoe BbUET?

22. KakuM yCIIOBUSIM JOJKHA YIOBJIETBOPATH (QYHKIUS, SIBISIFOIIASICSI OPUTMHAIOM WM HadaJlbHOM
¢byHkunei?

23.Yto Takoe M300pakeHHWE M KaKUM COOTHOILIEHHEM OHO CBsI3aHO ¢ opuruHaiom? Urto Takoe
npeobpaszoBanue Jlamnaca?

24. TlepeuncnuTe OCHOBHBIE CBOWCTBA OPUTHHAJIOB U U300PaKEHHI.

25. Kak oTbickaTh n300paxenue no opurnHany? OpuruHai no nzobpaxenuto? [IpuBennrte npumepsl
Ta0JINYHBIX COOTBETCTBUI OpUTMHAJIa U N300pakeHNUS.

OO0pa3en TUIIOBOIO 3a1aHNs VISl BBINIOJIHEHUS] pacueTHO-Tpadguueckoii padornl Ne 5

3aganue 1. lcmonb3ys KJIacCMYECKOE  OMNpEENIEHUE BEPOSATHOCTHU U (OPMYJIB
KOMOWHATOPHUKH, HATH pelIeHne 3a/1auH.

B ropoae 8 ¢upm, nojgoBHHA M3 KOTOPBIX MBITAETCS YWTH OT HajoroB. Jlyis ayauTOpCKOM
NpoOBepKH Hayraja BbiOMparoT 4 ¢upmbl. KakoBa BeposATHOCTb, YTO CpeAu IMpOBepsieMbIX (upm
MBITAIOTCSL YUTH OT HAJIOTOB: a) TOJBKO JBEe (pupMbl; 0) HE MeHee JBYX; B) Oojiee BYX; I') XOTs Obl
OJIHA.

3apanue 2. Vcronp3ys ¢hopmyny moiaHOM BeposiTHOcTH U dopmynbl baiieca, HaliTu perieHune
3a/1a4H.

Yetbipe pupMbI y4acTBYIOT B IpoekTe. Puck pazopenus kaxaoi ¢pupmsl pasen 10, 12, 15, 18
% cooTBeTcTBeHHO. KakoBa BEpOSITHOCTH TOrO, YTO B pe3yjbTaTe MPOEKTa Hayjaady BbIOpaHHas



¢upma pazopurcsi? B pesynpraTe mpoekra oHa (pupma pazopuiiack; KakoBa BEPOSITHOCTb, YTO 3TO
(dbupMa ¢ HaubOJBITUM PUCKOM?

3apanmue 3. Mcnons3ys popmynsl bepuymu, Jlannaca u [lyaccona, HaiiTu perieHue 3aaaq.

ToproBoiil areHT B CpeHEM KOHTAaKTHUPYET C BOCEMbIO NOTEHIMAJIbHBIMM IOKYNATEISIMU B
neHb. M3 ombITa eMy M3BECTHO, YTO BEPOSTHOCTH TOTO, YTO MOTCHIIMAIBHBINA IMOKYNATENb COBEPIIUT
NOKynKy, paBHa 0,1. Uemy paBHa i areHTa: a) BEpOATHOCTh JBYX MPOAAX B TE€UEHHUE OJHOTO JHS;
0) BEpOSITHOCTD XOTS ObI ABYX MPOJaX B TEUCHUE THS; B) BEPOATHOCTH TOTO, YTO B TEUCHHE OJHOTO
IHsI He OyneT npojax?

3ananmne 4. Vcnonb3ys TEOpPETHYECKHE CBEACHHUS O AMCKPETHBIX CIyYalHBIX BEIHMYMHAX,
HalTH peleHue 3a1a4m.

W3 10 xHUT, cpenn KOTOPBIX 6 CIpaBOYHUKOB, 0TOOpaHbl 3. COCTaBUTh 3aKOH pacrpeieleHus
U HAWTU YUCIIOBBIE XapaKTEPUCTUKU CIIydyallHOM BEeIMYMHBI X — 4YHCIA CIPaBOYHHUKOB CPEIH
0ToOpaHHBIX KHUT. [TocTponTh PYHKIUIO pactpeneseHus U ee rpaduk.

3ananme 5. HenpepoiBHas ciiydaiiHas BeaMuMHa X 3aJaHa IUIOTHOCTBIO paclpeiesieHus] B
OIIpeJIeJICHHOM MHTepBae, BHE 3Toro uHtepBana f(x)=0. Haiitu yncno A, ¢pyHKIMIO pacnpeaeiaeHus
F(x), MaTemMaTnueckoe OKUAAHUE, JUCIIEPCUIO, U BEPOSITHOCTh NONAAAHUA CIy4alHON BeaMuMuHbl X
Ha oTpe3ok [a; b]. IToctpouts rpaduku pynkmmii F(x) u f(x).

f(x)=A(4x+5), x€[0; 3], a=1, b=2.

3aganue 6. /lana maTpuna pacnpeeseHuss BEpOSITHOCTEN JUCKPETHON ABYMEPHOU ciydaiiHON
BennuuHsbl (X,Y). TpeOyeTcs: a) HalTH 3aKOHBI pacrpeeNieHus: COCTaBIAOMUX X U Y; 0) BBISICHUTb,
3aBucuMBl OHM Wi HeT; B) Bbrauciuth M(X), M(Y), D(X), D(Y) u kospdumment koppensuuu
CHCTEMBI.

X
Y 2 3 5

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

3aganme 7. J{ns u3ydyeHHWs pacrpeneneHus 3apabOTHOW IaTbl paOOTHHUKOB IPEIIPUSTHS
obcienoBano 50 wuyenoBek. PesympraThl (ThIC. py0.) mnpuBeraeHsl B Tabmuue. [locTpoutsb
CTPYIIIMPOBAHHBIN psii HAOIIOIEHUH, pa30MB BECh TUANa30H HAa 7 paBHBIX HHTEPBAIOB. TpedyeTcs:

a) HOCTPOUTh HHTEPBAIbHOE pacIpeielieHNe BEIOOPKH U THCTOIPaMMy 4acToT;

0) NpUHSB CepelMHbl YaCTHMUHBIX HHTEPBAJOB B KAyeCTBE HOBBIX BapHaHT, MOCTPOUTH
JUCKPETHOE PaCIpeIE]ICHUE U TIOJUTOH OTHOCUTEIIBHBIX YacTOT;

B) HaWTH BBIOOPOYHYIO CpEIHIOI, BBIOOPOUHYIO JIUCIIEPCHIO, BHIOOPOYHOE CpeaHee
KBaJIpaTHYECKOE OTKJIOHEHHUE.

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 20,527,239,322,034,219,1 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
3ananme 8. B TeueHue n 4yacoB uccienoBasack paboTa KacCOBBIX alaparoB. Y CTaHOBIEHO,
YTO YHCJIO almapaToB X, BBILEAINIMX U3 CTPOsi, UMEET dMIIMPHUUYECKOe pactpeaencHue. [Iposeputs

TUIOTE3y O PACHPCACIICHUHN I10 3dKOHY HyaCCOHa reHepaanofI COBOKYITHOCTH 9TON BEINYHHBI.

. 2
Hcnons3oBare kpurepuit Ilupcona 7~ mnpu ypoBHe 3HaummMocTd O PacnpeneneHue cBeleHO B

Ta6n1/1uy, rac Xi — KOJIMYCCTBO almaparoB, BbIICANINX U3 CTPOSA B TCUCHUC OJHOI0 4Haca, n, -

4acTOTa 3TOT0 COOBITHS.

x, o [t [2 [3 ]4]s
n, | 401 [380 | 167 |46 |42

a=0,01

3aganue 9. PezynpraThl HaOMIOAeHUM Haja mpu3HakamMu X U Y 3a/laHbl B BHJE TPOEK UMCEN
(X, VY, n), rae n — yactoTa HaOmOAeHU apel 3HadeHu# (X, V).

Tpebyercs:

1) HOCTPOUTH KOPPEALHMOHHYIO TaOIHILY;

2) HalTH BBIOOPOUHBIN KO3 (OULIMEHT KOPPEsLUu;



3) cocTraBUTh ypaBHEHUE perpeccuu Y Ha X.

X — CTOMMOCTh aKTHBHOW YacTH IPOM3BOJCTBEHHBIX (DOHIOB, MJH. pyd., Y — BhIpabOTKa
MPOIYKIIMK HA OJHOTO pabouero, Teic. pyod. (X, Y, 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),
(125 1,4; 2)}.

IIpumepHBbIe BONPOCHI IS 3alIUTHI pacyéTHO-rpaduueckoi padorer Ne 5

. Ilepeuncnure ocHOBHBIE (HOPMYIIBI KOMOMHATOPUKH.

. ChopmynupyiiTe Kiiaccuyeckoe onpezesieHue BEpOSITHOCTUA COOBITHS.

. IIpuBenute npuMepsl IPUMEHEHHSI TEOMETPUUECKOTO OIIPEAETICHUS BEPOSTHOCTH.

. ChopmynupyiiTe TeOpeMbl CI0KEHUS U YMHOKEHHUS BEPOATHOCTEH.

. Kakue coObITHst Ha3bIBatoTCsl He3aBUCUMbIMU? HecoBMecTHRIMU?

. JlaiiTe onpeeneHune mogHOM TPyIIbl COOBITHH.

. 3anummute GOopMyITy MOJIHOM BEPOSATHOCTH.

. 3anmummute popmyny baiieca.

9. 3anummute hopmyny bepnymim.

10. 3anummre popmyny Ilyaccona.

11. 3anmummre JokaneHy0 Gopmyny Jlamiaca.

12. 3anummure uHTErpansuyo Gopmyny Jlamnnaca

13. Kak 3aaTh AUCKPETHYIO ciaydyaiinyto BennuuHy? [IpuBenure npumMepsl.

14. Kak 3a1aTh HENIPEPBIBHYIO Cly4daliHylo Bennunny? [IpuBeaure npumepsl.

15. Yro Takoe ¢ynkmus pacnpenenenus’? Kak Haxomurcs dta (QyHKOHS s TUCKPETHOH U
HEIPEPBIBHOW CIy4yallHON BEIUYHHBI?

16. Kak HaliTu MaTremMaTHuecKOe€ OKHMJAHUE U JTUCHEPCHUI0 JMCKPETHOM CllydallHOM BEIMYMHBI?
HenpepsiBHOM ciyyaliHON BETUYUHBI?

17. Yro Takoe reHepanbHas COBOKYIHOCTh? Bribopka? BapuannoHHbIN psin?

18. Kak mpoucxouT rpynnupoBKa JaHHBIX ¢ UCIONb30BaHueM Gopmyibl Ctepaxecca?

19. Kak mocTpouTh SMIUPUUYECKYIO QYHKIUIO PACIIpEAEICHUS?

20. Kak mocTpouTs MHOTOYTOJIBHUK pacnpeaenenus? ['uctorpammy?

21. IlepeuncauTe TOYEUHbIE OLICHKH MTapaMETPOB paclipeeseHus 1o Bbibopke. UTo Takoe monpaBka
beccensa?

22. Kak OlIeHUTh MaTeMaTHUYeCKOe 0KHMJIaHUE JI0BEPUTEIbHBIM MHTEPBAJIOM IIPH YCJIOBUU OOJBIION
BbIOOpKK? Maoii BEIOOpKHU?

23. Kak oueHuTh MaTeMaTHYECKO€ OXXHMJaHWE, €CIM HU3BECTHO CpeJHee KBaJpaTUYeCcKoe
oTksioHeHue? Ecnu Hens3BecTHO?

24. Kak OLIeHUTb JUCTIEPCUIO JOBEPUTEIbHBIM HHTEPBAIOM?

25. Yto Takoe TOUYHOCTH onieHKu? HaméXHOCTEL OIleHKN?

26. YTo npouCXOaUT C TOBEPUTEIbHBIM UHTEPBAJIOM, €CJIU YBEIUYUTh YpOBEHb 3HaunMoctu? Kak Ha
JIOBEPUTENIbHBI MHTEpPBAI JUIsl OLEHKM MaTeMaTH4YEeCKOrOo OKHJAHUS BIMSIET HAJIU4YUE TOYHOU
nH(pOpMaLIUU O CPeTHEM KBaJIpaTUUECKOM OTKJIOHEHUN?

27. UYro Takoe craructuueckas runoreza? CdopMynupyidTe OCHOBHOM MNPHUHLUI IPOBEPKH
CTaTUCTUYECKUX THIIOTES.

28. Cdopmynupyiite mnpaBuia Ui CpaBHEHUS BBIOOPOYHOW cpelHeH C THIIOTETHYECKOM
TE€HEPAIBHON CPEeTHEN HOPMAIBHOW COBOKYITHOCTH.

29. Kak ucnonp3oBath kputepuil cornmacus [lupcona? Kaxyro nnpopmaiuio o BEHIOOPKE OH MOXKET
aTn?
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3.2 TunoBble 3aJaHus AJ151 BBIIOJHEHHS KOHTPOJIbHBIX padoT

BapuanTel 3amaHuii Ui BBIIOJIHEHUS KOHTPOJBHBIX PAOOT BBUIOKEHBI B JIIEKTPOHHOU
nHpopmanmonHo-oo6pazoBatenbHoi cpene 3a0VKT HplI VIIC, moctymHoit obOydaromiemycs depes
€ro JINYHBIA KaOUHET.

Huxe mpuBeneHbl 00pa3libl TUIIOBBIX 3aJaHUN 711 BBIIOJIHEHUS KOHTPOJBHBIX paboOT IO
TeMaM, MPEeAyCMOTPEHHBIM padoueil MpOorpaMMOi JUCITUTIIIUHBL.

OO6pa3zer] TUTIOBOTO BapuaHTa 33aHus JJIs BHIIOJHEHUSI KOHTPOJIbHOM padoTsr Ne 1

3aganue 1. JlaHa cucreMa Tpex JMHEMHBIX ypaBHEHUH ¢ TpeMs Heu3BecTHbIMU. Haiitu ee
pemenue: a) o popmynam Kpamepa; 6) merogom ["aycca.
X+2y—z=-3
2X+3y +z=-1,
X—-y—-z=3.
3aganue 2. Haiitu matpuny, oOpaTHyto K JaHHOW. [IpaBHIIbHOCTH BBIYMCIIEHUS OOpaTHOMN
MaTpULbI IPOBEPUTH, UCIIOJIB3YS] MATPUYHOE YMHOXKECHHUE.

6
1

_— N W
_— N

-1

3ananme 3. J[aHbl KOOPAMHATHI BEpIIMH TUpaMuibl A1ArA3A4. HaliTu:
a) nuHy peopa A1Ag;
0) yron mexay pedpamu AjAr u AjAy;
B) IUIOWIATh TpaHu A1AsAz;
T') ypaBHEHHUE TUIOCKOCTH, TPOXOISIICH Yyepe3 BepIINHY A, MapaieIbHO OCHOBAHUIO AAAj;
1) ypaBHEHUE BBICOTHI, OMYIIIEHHON U3 BEpUIUHBI A4 Ha OCHOBaHUE A A As.

A, (0;5,0) A,(23,—4), A,(0,0;6), A, (= 3;1;,—1),

3aganue 4. /lansl KOOpAMHATHI BEpIIUH TpeyroiasHuka A, B, C. Haiitu:
a) ypaBHEHUE MEeJIMaHbl, MPOBEIEHHON K cTopoHe AB;
0) ypaBHEHHUE U JUIMHY BBICOTHI, OIYIIEHHON U3 BEPIIMHBI A.

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

3aganue 5. [lyrem napajiienbHOTO epeHoca CUCTEMbI KOOPAMHAT IPUBECTH YpPaBHEHUE
KPUBOH K KAHOHMUYECKOMY BUIy U IOCTPOUTH KPUBYIO.

X4y’ =2x-6y+6=0
3ananme 6. Haiitu o0nacte onpenesneHust QyHKIUH.

X+1 +L3; 6)y:In(1+x).
1-2x X x-3

3aganue 7. Haiitu npenensl (He noab3yschk npaBuiaoM Jlonurans).

a) y =



a) | S5x*+3x% +x-1 | 0); im———
M T3 —x? +3x
3ananmue 8. MccrenoBath GyHKIMIO HA HENPEPHIBHOCTh, HAUTH TOYKHU pa3pbiBa PYHKLIUHU U
YCTaHOBUTH UX Xapakrep. Caenarb CXeMaTHIeCKUH YepTex.
1/(x+1) npu x < -1,
X npu —1< x <1,
y =
1-x*  npu 1<x<2,
-3 npu x>?2

3ananue 9. Haiitu npousBoaHyIo ' OT 33laHHOM QYHKIMH:

a) y:3,/3ex+2&; 0) y =sin6x-In(1+x);
r) |x =arcig2t;
arctg®x 1.
B) y =3 —SIQE, y =76t

3ananue 10. Haiith 1pon3BOIHYIO /7 OT 3aJaHHOM QYHKIMH:
y =x"In3x

3amanue 11. Haiitu HanGosbpliiee 1 HaMMEHbIIEe 3HAYCHHUSI PYHKIMU y = f(x) HA 3aMKHYTOM
MIPOMEXYTKE [a; b].
XA+

f(x)= -2 2]
X* +3
3ananmue 12. [IpoBectu monHoe ucciegoBaHue GYHKIMHA U TIOCTPOUTH €€ TpaduK.
x*+1
CxA-1

OO6pa3en TUIIOBOTO BapuaHTa 3a/laHus JJi BBIIOJHEHUS] KOHTPOJIbHOU paboTs! Ne 2

3aganue 1. HaiiTu HeomnpeieneHHbIE HHTETPAJIBI

(2x-1f . 6 _
a) J'de’ )lenx
B) j(3—5x)|nxdx; r) IX(X++6)2()?;O'

3aganue 2. HaiiTu onpenencHHbIN HHTETpall
r 4x dx

£ Y(Bx—8F —2Y3x 8 +4

33}13HI/I€ 3. BEIuuciauTh HeCOOCTBEHHEIS HUHTETpaJibl (I/IJ'II/I YCTAaHOBUTH UX paCXOI[I/IMOCTB)

© dx
o
exln” x

3amanmue 4. Pemuts 3amaun
a) HAWTH IIOIAAb (PUTYPbI, OTPAHUYECHHON JINHUAMH y = x + 4 U y = X* + 4X}
X =9(t - sint);

g 0<t<r.
y=9(1-cost)

6) BBIYUCIIUTD JJIMHY YaCTH HUKJIOU/bL {

3aganue 5. Pemuts 3a1auy



Jana dyHkums z = arcsin X~ Y Tokasars, 4to x% +y 0z -
X+y ox oy
3aganue 6. Halitn HanMeHbIIee 1 HAUOOIbIIee 3HAUCHUSI QYHKIUN Z = f (x, y) B 33/IaHHOMU
3aMKHYTOM 00J1acTh

z=x"+2xy -y’ —4x B TPEYTOJIbHUKE, OTPAHUYCHHOM NPSAMBIMH y = x+1, y =0, x=3.

3ananmue 7. Haiitu skcTpeMyM yHKIMH IBYX TIEPEMECHHBIX.
Z=2x"+5y> +4x+20y —1.
3ananue 8. Haiitu npousBoaHyto QyHKIMU z = f(x,)) B TOUYKe M B HallpaBJICHUM:
a) rpaJiieHTa; 0) yKa3aHHOTO BEKTOpA.
z=€"+xy+y’s M(O;1); a=2i—j-
3ananue 9. BeruncauTh ¢ TOMOIIBIO IBOWHOTO HHTErpaJia IIoMaas (PUTyphl, OTPAaHUYCHHOM
YKa3aHHBIMU JIMHUSIMU
X +y =4x,y=0,y=x
3ananue 10. BeryuciuTh ¢ moMoIibp0 TPOMHOTO HHTErpajia 00beM Tejia, OrPAaHNYCHHOTO
YKa3aHHBIMU TTOBEPXHOCTSIMU
X+y+z=8,x=2,y=4,x=0,y=0,z=0
3ananue 11. Beruncnuth KpUBOJIMHEMHBIA HHTETPAJI IO KOOPAUHATAM
j(xz - 2xy)dx— (y2 - 2xy)dy , e L — nyra kpuBoi y = x> ot Touku (0;0) 1o Touxwu (1;1).

L
3ananue 12. Haiitu BenmuunHy 1 HarpaBlieHHEe HAaUOOJIBIIETO W3MEHEHHS () yHKIINA
U(M)=U(x,y,z) B Touxe M,(X,,¥,.2,)

UM)=x%yz, M,(2,0,2)

OO6pa3el TUTIOBOTO BapuaHTa 3a/laHus JJis BBITIOJHEHHS] KOHTPOJIBHOM paboThl Ne 3

3amanue 1. Haiitu pemenne nuddepeHnnanb-Horo ypaBHEH!s IEPBOTO MOPsIKa
ylny+xy'=0,y(l)=e.
3amanue 2. Haiitu pemenne nudpepeHInanb-HOro ypaBHEH!s IEPBOTO TOPsIKa

y’—Z=xsinx.
X

3ananme 3. Haiitu oOmee pemenue aud@depeHIHualIbHOr0 YpaBHEHHs, JIOIYCKArOIIEro
MOHI)KEHUE TIopSAAKa
(1 -~ xz). y"-xy = 2.
3ananmue 4. Haiitu perenue nuneitHoro audgepeHnnanbHoro ypaBHeHUs BTOPOro mopsijika ¢
MOCTOSIHHBIMU KO3 (prLIneHTaMI

y'=5y'+6y=0, y(0)=0, y'(0)=-1.
3aganue 5. Haiitu pemenue nuHeitHoro qug¢epeHnnanbHoro ypaBHEHNs BTOPOTO HOPSIAKa C
MOCTOSIHHBIMU K03(ppurimeHTamMu

y" —10y’ + 25y =10e™.
3apanme 6. Pemmts cuctemy nudepeHIranbHbIX ypaBHEHUIH

at _
ﬂ:zy—zx

dt



OGpa3zerr TUTIOBOTO BapuaHTa 3aJIaHUs JIJIs1 BBITIOJHEHUS KOHTPOJIBHOU paboThl Ne 4

3auaHne 1. UccnenoBaTs 4YUCIOBOU p;m Ha CXOIUMOCTD

00 o0

0> 0 2o

Z8n v 1 pari (2n 1) Z:‘ 3 +1

n
3ananmue 2. MccrnenoBaTh Ha aOCOTIOTHYIO U YCJIIOBHYIO CXOAMMOCTD 3HAKOUYEPE Y FOIIHIACS
pan
i (=1)"-n
~3nt -1
3apanme 3. HaliTu uHTEpBa CXOJUMOCTH CTEIIEHHOTO psifa. McciaenoBaTh CXOIUMOCTh psiia
Ha KOHIIaX MHTEpBajla CXOJAUMOCTH

Z(X—l)

3aganue 4. Haiitu B Bujie cTeneHHOTo psijia pemenue AudQepeHnanbHOro ypaBHeHus,

YAOBJIETBOPSIONIEE 33IaHHBIM HaYaIbHBIM YCIOBUSAM. OrpaHUUUTHCS YETHIPbMSI WiCHAMHU psija
y'=y'=5x y(0)=1
3aganue 5. Paznoxurs B psg Oypee 3a7aHHyt0 QyHKINIO
1, —ﬂ<XSQ'

a) f(X)= {_ 2 O<x<m’ 0) F(x)=x +1, x € [0; 1] HO cUHYCaM.

3aganue 6. [IpencraButh 3amannyo QyHKINUIO W=f{7), TOe Z=X+iy, B BUIC W=u(X,y)+iV(X,y)
Y TIPOBEPUTD, SBJISICTCS JIM OHA aHATMTHYECKOW. Eciun 1a, To HAlTH 3HAYCHUE €€ MPOU3BOIHOM B
TOYKE Zo.

f(z)=2> +z+2-3i,z,=1-2i
3aganue 7. BoruncauTth HHTETpas

I(l +i-2Z)dz, rae L — OTpE30K NpsAMOM OT TOUKH z, = O MO TOUKH z, =1+ -
L
3aganue 8. MeToioM OnepanioHHOTO UCYUCIIEHUS PEIIUTh MHTETPaIbHOE ypaBHEHUE

t
x(t)=3sin2t + 4] x(r)cos2(t — r)dr
0

3aganue 9. MeTo10M ONEPAIMOHHOTO UCUNCIIEHUS] HAWTH YAaCTHOE pelleHHe
¢ depeHINaTbHOr0 YpaBHEHHUSI, YIOBIETBOPSIOIEE 3alaHHbIM HadaJlbHbIM YCIIOBUSAM

x'"'2x'+x =4e”,x(0)=0,x'(0) =6

3apanmne 10. MeToaoM ONepaliMiOHHOIO UCYUCIIEHHUS! HAUTH YaCTHOE PEIICHUE CUCTEMBbI
mudepeHIMaTbHBIX YPaBHEHUM, YIOBIETBOPSIONIEE 3aJaHHBIM HAaYaJIbHBIM YCIIOBUSIM

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

O6pa3ern TUIIOBOTO BapuaHTa 3a/laHus JJi BBIIIOJTHEHUS! KOHTPOJIbHOU paboThl Ne 5

3ananue 1. JlIokaxxuTe TOKIECCTBO

AN(AUB)YU(AUB))U(AU B)=A.
3aganue 2. Pemuts 3a1auy
Crynent 3Haet 55 u3 70 BonpocoB nporpammbl. Kaxaplil s5K3aMeHallMOHHbIN OUJIET CONEP>KUT IATh
BonpocoB. HaliTu BeposSTHOCTH TOr0, YTO CTYAEHT 3HAET TPH BOIIpoca OuieTa.




3ananme 3. Pemnts 3a1auy
Bpocatorcs Tpu onnHakoBbIe MOHETHI. HailTi BEpOSTHOCTD BBITIAJIEHUS TPEX repOoB.

3ananme 4. CrydaifHas BenmuunHa X 3a7aHa 3aKOHOM pacrpezeseHus. Tpedyercs:
a) HalTH (QYHKUHUIO paclpeleNeHusl CiydailHOW BennuuHbl X; 0) mocTpouTh rpaduk (HyHKIHH
pacnpezienieHus: Ci1y4ailHOW BeTMYMHBI X; B) BBIUMCIUTh MAaTEMaTHUYECKOE OXKHMJIAHUE U JHUCIIEPCHUIO
CIIy4ailHOM BEJIUYUHBI X.

X|2|1-1]0 |1
P|01]02]03]7?

3ananme 5. Jlana GyHKIMA pacupereneHuss HEKOTOPOW HEMPEPHIBHOM CIIy4ailHON BETHMYMHBI
X. Tpebyercs: a) HalTH A; 6) MOCTPOUTH TpaduK GYHKIIMH pacpeeieHUs CIydalHON BeTUINHBI X
B) HAliTH TUIOTHOCTbH PACIpeCICHUs CIyYaiiHON BEeNUYHHBI X, TOCTPOUTH €€ TpaduK; I') BEIUUCIUTH
MaTEMaTHUYECKOE OXKUAAHUE U AUCIIEPCHUIO CIIyYallHON BEJIMUUHBI X.

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

3aganue 6. HaiiTu BeposTHOCTH MoOMajgaHusi B 3aJaHHBIA UHTEepBan (o, ) HOPMaIbHO
pacrpeieIEeHHON CIy4ailHOM BENMYMHBI X, €CJIM M3BECTHBI €€ MATEMAaTHYECKOE OXUIAHHE d U
cpeaHee KBaApaTUIeCKoe OTKIOHEHUE 0.
a=2,p=12,a=10,0=4
3ananme 7. 3 reHepanbHONl COBOKYIHOCTH, PACIpPENCNIEHHOW [0 HOPMAJbHOMY 3aKOHY,
B3siTa BbIOOpKa. Haiitu: a) BBIOOpOUHYIO CpenHIO X, ; 0) BHIOOPOUYHOE CpelHee KBaApaTUYECKOE

OTKJIOHEHHE O,; B) € HaA&KHOCTBIO y =095 JOBEPUTEIIbHBIA HMHTEPBAI JUIsI  OLEHKH
MaTEMaTHYECKOI0 OKUIAHMS d TEHEPAJIbHOM COBOKYITHOCTH IIPU U3BECTHOM JUCIEPCUU 2.

x;, | 106 15.6 20,6 25,6 30,6 35,6 40,6
n, 8 10 60 12 5 3 2

3.3 TeMbl J0K1210B

TeMbl [OKIAOB BBUIOKEHBI B 3JIEKTPOHHOW WH(OPMAIIMOHHO-00pa30oBaTeIbHON cpeje
3a0WKT UpI'VIIC, noctynHoii 00ydaromeMycs uepes3 ero JNYHbI KaOuHeT.
Hwxe npuBeseHbl TEMBI T0KIA0B, IPEAYCMOTPEHHBIE pabodyel IporpaMMoi JUCIUIIIIHHBI.

TeMbl TOKIIaa0B:

. IIpuMeHeHNne KOMIUIEKCHBIX YMCEN B HayKe. MHUMBIE UucIa.

. [IpumeHnenne MaTpull, WK aOCTPaKTHBIE MOJIETH.

. Bextop po3bl BETpOB.

. [IpakTHyeckue NpuiIoKeHNs BEKTOPHOI'O METO/1a.

. IHTEpecHbIe METOIbI PELIEHNS CUCTEM HEJIMHENHBIX YPaBHEHUIA.
. UuTepecubie axTsl reomerpun JloGaueBckoro.

. UntepecHbie akTel reomerpun Pumana.

. bpaxucroxpona. Maremarnyeckoe 000CHOBaHHUE.

9. OnuHaKOBBIE U PA3IUYHBIE (PUTYPBI C TOUKH 3PEHUS TOMOJIOTHH.
10. 3ameudarenbHbBIE KPUBBIE.

11. IlpaBunbpHBIE U OTYNIPAaBUIIbHBIE MHOTOTPAHHUKH.

12. KoHn4eckue cedeHns U UX NPUMEHEHUE B TEXHUKE.

13. ITapagoKchl TEOPUM MHOXKECTB.
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14. HeuéTkas noruka B MaTeMaTuUKe.

15. MeTton MaTeMaTU4E€CKOM MHIYKIIUH.

16. Pexypcusi B MaTeMaTHKe.

17. KpacoTta maTemMaTUKH BO (ppakTaiax.

18. MaTemaTu4eckre METO/IbI B KOAMPOBAHUU HH()OPMAITHH.

19. ®yHKIMOHANIbHBIE 3aBUCUMOCTHU B IIPUPOJIE U TEXHUKE.

20. Ilepuoanueckue ABMKECHUS OWIIBSIPHOTO IIapa.

21. Pemenue 3a1a4 ¢ mapaMeTpamu.

22. IlpunosxeHust TEOPUU MPEAEITIOB K PELICHUIO PAKTUYECKUX 3aa1ad.

23. Hcnonp30BaHuE MPOU3BOAHOM ISl HAXOXKJICHUS! HAMITYUIIETO PEIICHUs B IPUKJIAAHbIX 3aa4ax.
24. @usnyeckue NpUIOKEHNS HHTETpaa.

25. Onucanne GU3NIECKUX SIBJICHUM C TOMOIIBIO TU( depeHITnaTbHbIX YPABHCHHI.
26. IIpumeHeHne onepanMoHHOr0 HCYUCICHHS K PEIICHUIO (PU3UYECKHX 3a/1a4.
27. Ilpunoxxenus GpyHKIUN ABYX U O0Jiee IEPEMECHHBIX.

28. IlpuMeHeHne ABOMHOr0 UHTETpaa.

29. IlpumeHeHne TeOpHH psiIOB B MHKEHEPHOM MPAKTHUKE.

30. [Ipumenenue psao Oypbe k UppPoBoi 00padOTKE CHTHAIOB.

31. MaremaTuka Ha HIaxMaTHOU JTOCKE.

32. bunom HpoTOHA U €ro NpuI0KEHNUS.

33. BeposiTHOCTHBIE TTapaIOKCHhI.

34. DneMeHThl TEOpUU BEPOATHOCTEN B UIPE JJOMUHO.

35. CBs3b MEXKy CTATUCTUYECKUMU JAHHBIMU M BEPOSITHOCTHIO COOBITHI.

36. CraTucTUYECKUI aHAJIW3 JAaHHBIX U IPOTHO3UPOBAHUE.

37. KoppensunoHHbIE 3aBUCUMOCTH B TEXHHKE.

38. CoBpeMeHHbIE OTKPBITUS B MATEMATHUKE.

3.4 TunoBble pa3HOYPOBHEBbIE 32124
PazHoypoBHEBBIE 33714 BBIJIOKEHBI B 3JIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbLHON cpeie
3a6KT Upl'YIIC, nocTynHo# 00ydaromemMycst uepe3 ero JIMYHbII KaOuHeT.
Hwuxe npuseneHsl o0pasipl pa3HOYPOBHEBBIX 3ajjad MO TeMeE, MPEAyCMOTPEHHOUN paboueit

HpOFpaMMOﬁ JAUCIUITIINHBI.

OO0pa3ibl pa3HOYPOBHEBBIX 33724

Haiitu:
13/~ 2+ 2i; 2)i; 3)31;
4y4=30 5)(a+bi)’ —(a—bi).

4+ 3i

Crnenyronyie KOMIUIEKCHBIE YHCIia M300pa3uTh BEKTOPAMH, OTIPEICTUTh X MOYJU U apTyYMEHTHI U
3amucaTh B TPUTOHOMETPUUYECKON MTOKa3aTeNbHOU popmax (Mpu -7 <P< 7T )

6) z=—i; 7)Z=—\/§—\/3.
Pemuts YpaBHCHUSA:
8)x®-8=0; 9) x® +64 =0.

3.5 TeMbI KOHCIIEKTOB

TeMbl KOHCIIEKTOB BBUIOKEHBI B 3JIEKTPOHHON HH(pOPMalMOHHO-00pa30BaTENbHON cpene
3a0MKT UpI'VIIC, noctynHoii o0ydaromeMycs uepes3 ero JINYHbIA KaOuHeT.

Huwxe mnpuBeneHbl TeMbl KOHCIEKTOB, IPEAyCMOTpEHHbIE paboyeil mporpammoi
TVCIUTUTAHBL.
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TeMBbl KOHCIIEKTOB:

. KomIuiekcHele yncna.

. Matpuupsl 1 onpeneanTeny.

. OOGpaTUMOCTh MaTpHII.

. CucTeMBbI TUHEHWHBIX aTreOpandecKux ypaBHCHHH.

. CucreMpl KOOpIMHAT HA MPSIMOM, IVIOCKOCTH U B IIPOCTPAHCTBE.
. [Ipou3BenieHnE BEKTOPOB.

. IIpsiMas Ha MJIOCKOCTH.

. Kpussie BTroporo nopsiaka.

. ITnockocTh 1 npsiMasi B IPOCTPaHCTBE.

. [loBepxHOCTH BTOPOTO MOpsAIKA.

. DneMeHTHI Teopun GYHKIUH.

. Teopus npenenos.

. HemipepriBHOCTD (hyHKITHH.

. [loHsiTHE IPOU3BOAHOM.

. Auddepenunan pyHkumu.

. UccnenoBanue GpyHKIMIA C TOMOIIBIO POU3BOIHOM.

. OOmwmii r1an uccnenoBaHus ()yHKITHA.

. Heonpeien€HHbI UHTETpA.

. IIpocreiiine MeTOABI MHTETPUPOBAHHUSI.

. MeTop1 uHTErpupOBaHus Apodel U TPUTOHOMETPUUECKHIX BBIPAKEHHM.
. MeTopl MHTErpupPOBaHUs UPPALMOHATIBHBIX BhIPAKEHUH.

. OnpenenéHHbld HHTErpall.

. HecobcTBeHHBIE HHTETPATTBI.

. KpuBonuHeiinbie MHTETpabl.

. @YHKIIMY HECKOJIBKUX NTEPEMEHHBIX.

. AuddepenurpoBanre GyHKIIUU HECKOIBKUX MTEPEMEHHBIX.

. DOKCTpeMyMbl (PYHKIIUH JIBYX TIEPEMEHHBIX.

. Kpatnble unrterpansi.

. [ToBepXHOCTHBIE HHTETPAJIBI.

. OCHOBHbBIE OHATHS TEOPUH JUPPEepeHIINATBHBIX YPAaBHEHUH.
. AuddepennnanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

. JIuneituble quddepeHanbHble YpaBHEHHUs ¢ TOCTOSIHHBIMU K03 puimentamu.
. Cucremsl nuddepeHanbHbIX ypaBHEHUI

. OCHOBBI BEKTOPHOI'O aHAJIN3a U TEOPUU TOJIS.

. CX01MMOCTb 3HAKOMOCTOSIHHBIX PSI0B

. CX0IMMOCTb 3HAKONEPEMEHHBIX PAOB.

. OYHKIIMOHAIbHbBIE PAJIBI.

. Panbr @ypee.

. OyHKIIMA KOMIUIEKCHOTO MIEPEMEHHOTO.

. AuddepenumpoBanre 1 MHTErpUPOBaHUE KOMITJIEKCHO3HAYHBIX (QYHKINH.
. Paznoxenune pynkuuu B psan Jlopana.

. OCHOBBI OIIEPAIIMOHHOTO UCUUCIICHHUS.

. DNIEMEeHTBHI TEOPUH MHOKECTB U BBEJIEHUE B KOMOMHATOPHUKY.
. BBenieHue B TEOpHIO BEPOSTHOCTEN.

. Yc0BHas BEPOSITHOCTb.

. [IoHsITHE TTOTHOM BEPOSTHOCTH.

. Cxema bepnymu.

. JIMCKpETHBIE U HENPEPBIBHBIE CIy4yalHbIE BETUYHUHBI.

. HopmanbHoe pacnipenenenue.

. OcHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEN.



51. JIBymepHbIe Ciiy4aiiHble BEJIMYUHBI.

52. BBeneHre B MATEMAaTUUECKYIO CTATUCTHUKY.

53. ToueuyHbl€ OLIEHKH TAPAMETPOB PACIIPEIEICHHUSL.

54. nTepBanbHbIC OLICHKU MTApaMETPOB pACIPEICIICHUSI.
55. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

56. DneMeHThl KOPPEIAIUOHHO-PErPECCUOHHOIO aHAIIN3A.

3.6 TunoBble KOHTPOJIbHbIE 32JaHUA /1JIsl IPOBEAEHUS] TECTUPOBAHHUSA

(DOHI[ TECTOBBIX 3aI[aHI/II71 10 JUCHUILIMHE COACPIKUT TCCTOBBIC 3aJaHUs, PACIIPEACICHHBIC 10
pasaciiaM U1 T€MaM, €C YKa3aHUCM X KOJIMYCCTBA U THUIIA.

Crpykrypa (hoHAa TECTOBBIX 33JaHUI MO TUCHUIUINHE «MaTeMaTHKa
(ounas hopma oOyuenus — 1 cemectp, 3a0uHas popma oOydeHus — Kypc 1 ceccust 3MMHSIS)

XapaKkTepucTuKa Komunuectso
MupukaTop 1ocTHXeHUs Tema .
co/iepKaTeIbHOr0 TECTOBBIX 3aJaHUH,
KOMIIETEHIIUN B cooTBeTcTBUM € PII]]
3JI€MEHTa TUnel T3
Tema 3: CucreMbl TUHEHHBIX 1-0T3
N 3HaHue
anreOpanvyecKux ypaBHCHHI. 1 -3T3
OcHoBHble TIOHATHSA. Teopema 1-0T3
K Ymenue
ponekepa — Kanenmu. Metoast 1-3T3
peIIeHHs CUCTEM YpaBHEHHUI: METO
. N 1-0T3
T'aycca, meton Kpamepa, MaTpuuHblil HeiictBue 1-3T3
METOJ
1-0T3
3HaHue 1-3T3
Tema 4. CoOCcTBEHHBIC 3HAYCHUS 1 1-0T3
BEKTOPBI MaTpull. Pemienue YMenue 1-3T3
OJTHOPOJHBIX CHCTEM
. 1-0T3
JelicTBue 1-3T3
Tema 5: JleiicTBUs HaJ BEKTOpPaMHU B Snanme 1-0T3
reOMETPUYECKON U KOOPAUHATHOU 1-3T3
opmax. [Ipoekius BekTopa Ha OCbh. 1-0T
YK-1.1. Aranuzupyer (bop pocki P VYmMmenune OT3
JlmHa BeKTOpa U HAIPAaBIISIONINE 1 -3T3
MPOOJIEMHYIO CUTYAIIUIO
KocuHyChI. CKaJIsipHOE
(3amavy) U BBIAETSCT ee
npoussesneHue. BekropHoe u
0a30BBIE COCTABIISIOIINE. . 1-0T3
CMEIIIaHHOE TPOU3BEACHUS JeticTBue
PaccmarpuBaer paznuuHble . 1-3T3
BEKTOPOB, CBOWCTBA, BEIYUCIICHHE,
BapHAaHTHI PEIICHUS
N TIPHIOKCHUS
MPOOIEMHO CUTYaIIH 013
(3agaumn), pazpabaTbIBaeT 3HaHue 1-3T3
ANTOPHTMBI HX PeaTH3aIHH Tema 8. KpuBbie BToporo mopsiaka:
OKPY>KHOCTB, 3JUTUIIC, THIIepOoa, 1-0T3
Ymenue
napaboina. FIx reomeTpuueckre 1-3T3
CBOWCTBA U YpaBHEHUS Jleiicrane 1-0T3
1-3T3
3HaHue I-0T3
Tema 9. Llnwnunapuyeckue u 1-3T3
KOHUYECKHE MOBEPXHOCTH. 1-0T3
IToBepxHOCTH BpalleHHUS. Vmenue 1-3T3
IToBepxHOCTH BTOPOrO NOpsIAKA 1-0T3
JelictBue 1-3T3
Tema 12. Ipenen 1-0T3
3HaHme
MOCJIEIOBATENbHOCTH U (DYHKIUH, 1-3T3
CBOICTBa MpeAeoB. 3aMmevaTebHbIe 1-0T3
Ymenue
npenenbl. ACUMITOTHI. 1-3T3
HenpepbIBHOCTh (yHKIIHH. N 1-0T3
peb ymxi JelictBue
Kinaccudukanus Touek pa3pbiBa. 1-3T3




CBoiicTBa HENIPEpbhIBHBIX (PYHKIMI

Tema 13. [IpousBoaHast pyHKIUH, ce Snanme 2-0T3
TEOMETPUICCKHUI 1 MEXaHUIECKHUIA 2 —3T3
cmbic. [IpaBuna VveHHe 2-0T3
muddepeHTMpoBaHUS (PYHKITHIIHA. 2 -3T3
Tabnuma mpon3BOAHBIX.
[Ipon3BoaHBIE BBICIINX TTOPSIKOB. . 2-0T3
duddepernnan pyaxmmun. CMBICT U Aciictaue 2-3T3
CBO¥iCTBa TU(hEepEHITNATIOB
3nanue =013
Tema 1. Matpumpt. Oniepanuu Haf 1-3T3
MaTpHlIaMH, UX CBOMCTBaA. VMeHHE 1-0T3
Onpenenurenyu, BBIYHCICHUE, 1-3T3
CBOICTBa onpenenuTenei JleiicTsre 11 - (;TTBB
Tema 2. O6parHast marpura. Panr 3HaHue 11 __(33533
Matpulpbl. bazucHbii MUHOP.
1-0T3
OKBUBAJICHTHBIE ITPE0OPA30BaAHUS Ymenue 1 -3T3
Mmarpul. J[Ba criocoba onpeneneHus 1—0T3
paHra MaTpUIbI JHelictBue 1-3T3
3HaHue =013
Tema 6. [IpocTeitmue 3agaun 1 -3T3
aHaIMTHYeCcKoi reoMeTpun. O0mIHe VveHHe 1-0T3
TOHATHUS 00 YpaBHCHHSAX JTMHUA 1 1-3T3
noBepxHocTu. [IpsMas Ha IIOCKOCTH TeiicTsue 1-0T3
1-3T3
OIIK-1.4. 3HaeT 0OCHOBBI 3HaHue I-0T13
BHICIICH MATCMATHKY, Tema 7. [I1OCKOCTD ¥ TIpsiMast B 1-3T3
CTI0COGEH MPE/ICTABUTS npocTpancTBe. B3anmHoe VMeHe 1-0T3
MaTemaTudeckoe omucanye | PACTIOTONKCHHC IPAMBIX 1 1-313
[IPOTICCCOB, HCTIOTB3YET IUIOCKOCTEN B MPOCTPaHCTBE TeitcTue 1-0T3
HaBBIKH MAaTEMaTHYECKOTO 1-3T3
ONHMCAaHUS MOJCIUPYEMOTO 3HaHue 1-0T13
nporecca (06beKTa) st Tema 10. KOMHJ}eKCHHe quclia B 1 -3T3
pelIIeHNs HH/KEHEPHBIX anredpanveckon, 5 VaeHie 1-0T3
sazay TPUTOHOMETPHUECKOHN U 1-3T3
MoKa3aTeabHOM (hopMmax.
KommekcHbie lfl/lcna B 5 1-0T3
anreOpanveckoi, 3 JeiictBue 1-3T3
TPUTOHOMETPUIECKOH U
MOKa3aTeIbHOH hopMax
Tema 11. DneMeHTsI TEOPUH 3HaHue 11 __ 2,}:;
dyaxmmit. Kimaccudukanus GpyHKIni. 1013
XapaKTepucTHKA TOBEICHUS Ymenne 1-373
(hyHKUMH, TpadUKH, pa3THIHBIC 013
CIIOCOOBI 3aaHMs TMHUH JelictBue 1-3T3
Tewma 14. [IpuOnmxeHHBIC Snanmne 1-0T3
BBIYHCIIEHUS C TIOMOIIBIO 1-3T3
muddepennmana. OCHOBHbIC Ve 1-0T13
TeopeMsl TudhepeHITHaTHEHOTO 1-3T3
ncuucienusi. @opmyna Teitnopa.
[IpumMeHeHHe MPOU3BOHBIX K | _OT3
WCCIIeIOBAaHUIO TIOBEIEHUS (DyHKITHH. JelictBue 1-3T3
Hawubonbniee u HanmMeHbIIee
3HauCHHMs PYHKIMHU HA OTPE3KE
45-0T13

Hroro

45 -3T3




BapuantoM OT3.

1. Ecinu TpaHCIIOHUPOBATH MaTPUILY [

a)

6)

2. OnpenenuTenb

a) a,,a,—0y Ay}
0) a,,ay,—a, a,,;
B) a,,a,,+a, a,;

T) @), Gy —ay, Ay

[MTonusrit komrekT O T3 xpaHUTCS B ANEKTPOHHON WH(POPMALMOHHO-00pa30BaTeIbHOM cpesie
3a6KT HpI'VIIC u oOydaromiuiicss ©MEeT BO3MOXKHOCTh O3HAKOMHTBCS C JEMOHCTPAIMOHHBIM

Huxe npuBenen obpasel TUIIOBOTO BapUaHTa UTOTOBOTO TECTa, MIPEIyCMOTPEHHOIO paboueit
MPOrpaMMON JUCIUTUTHHBI

OG6pa3zell TUIIOBOTO BapUaHTa UTOTOBOI'O TECTA,
PEyCMOTPEHHOTO paboUe MporpaMMoi TUCIUILTHHBI

(ounas popma oOyuenust — 1 cemectp, 3ao0uHast hopma o0ydeHus: — Kype 1 ceccust 3UMHSIS)

2 -3
4 7
-3 7
2 4
4 2
7o=3

Cl“ a12

2

4
37 :
, TOJIYYUTCS MaTPHIIA:

BBIYHCIISETCS 110 opMyJie:

a22

3. Cpenu ypaBHEHHUI BTOPOTO MOPsIKA YKa3aTh ypaBHEHHUE DILTUTICA!

a) X2 yz
az b

0) x> »_
272

B) y? =2px

4. Yrnosoit k03¢ GHULUEHT NPSMOIL, 3a1aHHON YpaBHEHUEM x-5y-3=0,paBEH ...

1
a -
)5!
6) 1.
5
B) _é;
5

T) §
3



5. Kak HazbiBaroTcst K03()UIIMEHTHI pa3iokeHusi BEKTOpAa N0 KOOPIWHATHBIM BEKTOpaM B JaHHOM
CHUCTEME KOOPANHAT?

a) KOOpJIMHATaMHU BEKTOPA,

0) COOCTBEHHBIMU YK CIIAMH;

B) IPOCTHIMHU KOd(DPUIIMEHTaMH.

6. Kak HaiiTi KooparHATHI BEKTOpa?

a) U3 KOOPJIMHAT €ro KOHIIA BBIYECTh KOOPAMHATHI Havasa;
0) U3 KOOpAMHAT €ro Hayajia BBIYECTh KOOPIUHATHI KOHIIA;
B) U3MEPUTH JIMHEUKOU HA YEPTEKE;

T') U3BJI€Yb KOPEHb U3 CKAJSIPHOIO KBaJIpaTa 3TOr0 BEKTOpa.

7. IlocTaBbTE B COOTBETCTBHE MaTpuny U 3Ha4YCHUC eé ONpCACIINTECIIA

a)(_zl D; D1
6)(11 4)- 2) 15;
B)(S _2) 3) -22;
r) (11 ﬁ) 4)2.

8. YKaxuTe NpaBUIbHBIM MOPAJOK YJICHOB IOCIENOBATEIbHOCTH, €CIM HM3BECTHO, YTO €€ Iperen
3 3
pasen 0.
a) l;
L
6)3’
L
B) 4’
1
r) 16 '
-5 3
4 2
9. Onpenenurens PaBeH ...
a) —22;
0) 2;
B) —2;

10. Ecnu yncno CTpOK MaTpHUILbl PaBHO YUCITy €€ CTOJIONOB, TO Mepel HaMU MaTpHULa.

11. BEKTOpPBl — 3TO BEKTOpHI, Jiekaliue Jubo Ha OJHOW mpsAMoll, n1ubo Ha
MapaJUIEIbHBIX IPSIMBbIX.

12. Ui3BecTHO ypaBHEHHME NPIMOH y — —Llx+5. YTIOBOW KOIPDUIMEHT MPAMOiA, KOTOpas
MEPIICHANKYISIPHA 3aJaHHOM MIPSMOM, paBeH

13. VI3BeCTHO ypaBHEHUE NPSAMOHN y = 4x + 3. YTIIOBOM K03(p(pULIMEHT MpsIMOH, KOTOpasl mapaJijiesbHa
3a/IaHHOM IIPSIMOM, paBEeH

14. BexTopHOE MPOM3BEICHNE BEKTOPA a HA BEKTOp b maér c.



15. KoopauHaTsr

16. ®opmysbl HAXOXKACHUS PEIICHUS CUCTEMbI

A Ay ,Zzﬁ
A

17. IIpousBogHas
Hanpumep: 2x3)

BEKTOPA F =0 +v+p, IO
(B OTBeTE YKaXKUTE JBa yKcia 0e3 MpoOeIoB MeXAy HUMU U CKOOOK).

Ha3bIBAIOTCS (OpPMYITaMu

byHKIIUN

U=2i—3j,v=3+2j,

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

a, x+a,y+a,z=>b,’

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

_ .5
Y¥=%" papua

(otBeT

BBCECTH

paBHBI

06e3 mpobenos,

18. Halinute pelieHue CUCTEMbl JUHEHHBIX ypaBHEHUH. B oTBeTe 3amumimnre cymMMy HaiJeHHBIX

3HAYCHHI MEPEMEHHBIX

x—y+2z=11
—2x+2y+3z=6
Jr—4y—z=-2

Crpykrypa hoHIa TECTOBBIX 33/1aHHI 10 AUCHUIUTNHE «MaremMaTuka
(ounast popma oOyueHus — 2 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccus JeTHss)

MHMKATOD HOCTYOKCHIS Tema XapakTepucTuka Konngectso
A p A COJIEPKATEITHHOTO TECTOBBIX 3a/IaHUH,
KOMIIETEHIIUH B cooTBeTcTBUU C PI1]]
JJIEMEHTa Tunsl T3
3HaHue 2-0T13
2 -3T3
Tema 19. OnpeneneHHbI HHTETpall, VMeHe 2-0T3
€ro CBOICTBA U BBIUUCIIEHHE 2 -3T3
JleiicTBHE 2-0T3
2-3T3
3HaHue 1-0T13
Tema 20. HecoOcTBeHHBIE, HX 1-3T3
CBOMCTBA ¥ BBIYHCIICHUE Verme 1-0T3
1 -3T3
Tema 22. ®yHKIIMN HECKOIBKUX 3Hanme 1-0T3
nepemMeHHbIX. [Ipenen, 1-3T3
YK-1.1. Anamusupyer HETIPEPHIBHOCTH (DYHKIMH 1-0T3
OJIEMHYIO CUTYAIUIO YMmenue
1po HECKOJBKUX IepeMeHHbIX. YacTHBIE 1-3T3
(63a):[aqy) H BRUICIHICT o6 MPOHU3BOTHBIC (PYHKIIUH HECKOJIBKUX »_OT3
A30BbI€ COCTABIISIONINE. HepEMEHHBIX, TIONHETH TeiicTaue -
PaccmaTrpuBaer paznuuHbie 2-3T3
JuddepeHman
BaAPHAHTLI pi: HHCHHA Tema 24. O0mas cxema IOCTPOCHHUS 1-0T3
MPOOIEMHO CUTYaIIH 3HaHUE
MHTETpaja 1o 00IacTH. 1-3T3
(3amaum), pa3zpabateiBaeT . .
I'eomeTpuueckuil 1 MeXaHHUECKUI 1-0T3
aNTOPUTMBI UX peai3auu . Ymenue
cMmbicsl. OCHOBHBIE CBOMCTBA 1-3T3
3HaHue 1-0T13
Tema 25. Brruncnenue u 1-3T3
MPUI0XKEHUS KPaTHBIX HHTETPAIOB 1-0T3
Ymenue 1-3T3
3HaHue 1-0T13
Tema 27. KpuBonuneiinsie 1-3T3
HMHTETPAJIBI 1-0T3
YMeHnue 1-3T3
3HaHue 1-0T13
Tema 28. [ToBepXHOCTHBIE 1-3T3
uHTerpansl. [Tnomanas moBepxHOCTH Verme 1-0T3

1-3T3




Tema 29. DnieMeHTBI BEKTOPHOTO

1-0T3

anaymza. @opmyna OCTporpaackoro 3uanme 1-3T3
Tema 30. DreMeHTBI BEKTOPHOTO 3nanme 1-0T3
nosst. @opmyna Ctokca 1-3T3
Tema 31. 3amaun, npuBoasIINE K 3 2-0T3
HaHUe
muddepeHIraIbHBIM YPAaBHCHHSM. 2-3T3
OCHOBHBIE IOHATHS TEOPHU VveHHe 1-0T3
mudQepeHInaTbHBIX YpaBHEHUH 1-3T3
JuddepeHnnanscHpie ypaBHEHUS JleiicTeie 1-0T3
TIEPBOTO MOPAIKA 1-3T3
Tema 35. Cuctemsl 3nanme 1-0T3
i depeHInaIbHbIX YPaBHEHUI 1-3T3
3Hanue L-0T13
Tema 15. [TlepBooOpa3nasi. 1-3T3
HeomnpeneneHHbIi HHTETPAN U €T0 VveHHe 1-0T3
cBoiicTBa. Tabnuia uHTErpajos. 1-3T3
OCHOBHBIE METOJIbI MHTETPUPOBAHUS N 1-0T3
JleiicTBre
1-3T3
3HaHUe 2-0OT3
2-3T3
Tema 16. UnTerpupoBanue VMeHHE 2-0T3
palMOHATIBHBIX APOOCH 2-3T3
HeictBue 2-0OT3
2-3T3
3HaHUe =013
Tema 17. UnTerpupoBanue 1-3T3
TPUTOHOMETPUUYECKUX BbIPAXKCHUI, VMeHe 1-0T3
YHHMBEpCajbHas TPUTOHOMETpUIecKas 1-3T3
IMOICTAHOBKA Tleii 2-0T3
eiictBue 2373
3HaHue 22 __ g’ll:??
OIIK-1.4. 3naeT 0OCHOBBHI Tema 18. UnTerpupoBanue 1-0T3
BBICIIICH MaTeMaTHKH, HEKOTOPBIX HPPAITHOHAIBHBIX Ymenue 1313
cnocobeH MpeACTaBUTH BBIpa)KeHI/Iﬁ 1 _OT3
MaTeMaTH4YECKOE OIMCAHUE JeiicTBre 1_ 373
HPOLECCOB, UCHIOJB3YET -
HABBIKU MaTEMAaTUYECKOTO Tema 21. Hpunoxenus 3HaHUe 1-0T3
oTHcanHs Moaenupyemoro | MHTETPAILHOTO HCHHC/ICHNs 1-3T3
nporecca (06BbeKTa) At Tema 23. DxcTpeMyMbI QYHKITUH
PEIICHNS HEKEHEPHBIX JIBYX NIEpEMEHHBIX, HEOOXOAUMBIE U
3a7au JIOCTAaTOYHBIE YCIOBHUS |- OT3
CyIIIECTBOBaHMSA IKCTPEMyMa. 3HaHUe
. 1-3T3
YcnoBHslil skcTpemyM. HanMensee
1 HauOoJIblIee 3HaYeHUS PYHKLIUH B
3aMKHYTOH 00acTu
Tema 26. 3ameHa mepeMeHHBIX B 1-0T3
3HaHue
KpaTHBIX MHTErpajiax 1-3T3
Tema 32 TudpdepeHnmaapHbie 1-0T3
3HaHue
YpaBHEHHUSI BHICIIMX HOPSAKOB. 1-3T3
YpaBHEHUsI, TOITyCKAOIINE
MOHWKEHUe mopsiaka. O01mas Teopust v 1-0T3
JMHEHHBIX T PepeHInanbHBIX MeHme 1-3T3
ypaBHEHUH
Tema 33. JIuneliHbIe OAHOPOIHBIE 1-0T3
3HaHUe
muddepeHnraIbHbIE YPaBHEHNUS C 1-3T3
MOCTOSHHBIMHU K03((QUITHEHTaMH.
JIuneiiHble HEOJHOPOIHBIE
1-0T3
nuddepeHnmansHple ypaBHEHHS N-T0 | YMeEHHE 1-3T3
MOPSIJKA C MTOCTOSIHHBIMU
k03¢ $punneHTamMu
Tema 34. CtpykTypa obmiero Snanme 1-0T3
pemenus. MeroJ Bapualuu 1-3T3




MPOU3BOJIBHBIX MMOCTOSTHHBIX (METOJ
Jlarpamxa). Metoxa Heompe e IeHHBIX
KO3 (HUITNEHTOB HAXOXKIACHHS

N 1-0T3
YaCTHOTO PEIICHUS JINHEHHBIX YMenue 1-373
HEOJTHOPOAHBIX TH(PepeHITNATBEHBIX
YpaBHEHHH CO clielualbHON IpaBoi
JaCThIO
Hroro 45 -0T3
45 -3T3

[Tonubrit komruiekT T3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpefie
3a6MKT HpI'VIIC u oOydaromnuiicss ©MEeT BO3MOXKHOCTh O3HAKOMHTBCS C JEMOHCTPAIMOHHBIM

BapuantoM OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOIO paboueit

MPOrPAMMOM JUCLUUILINHBI

OGpa3zell TUIIOBOTO BapUaHTa UTOTOBOT'O TECTA,

PeyCMOTPEHHOTO paboUe MporpaMMoi TUCIUILTHHBI
(ounast popma oOydeHHs — 2 cemecTp, 3a04Has hopma 00ydeHus — Kypc 1 ceccust JIeTHss)

| x dx

1. HeomnpeneneHHblii HHTETpa l paBeH...
a) X+e

x8

—+c
6) 8

—x*+e
B)

—x*+c
T) 7
1) 7x® +c¢

. . | cos( Tx+3 ) dx.
2. HaiiTi HeonpeeIEHHBIN UHTETpAT * '

sin [Tx+3)+¢
a) :

éS]‘.ﬂ (Tx+3)+c

6)
| .
——sin [Tx+3)+¢
B) !
1. . .
——sin (Tx+3)4+¢
5 . ;
1. . .
—sin (Tx+3)+e¢
1)
3. 3naueHue QyHKIUU FXY)=X+Y grouke 27! paBHO:
a)5;
0) 4,
B) 2;

r) 3.




4. Yxa3aTb (QYHKIUIO TPEX NEPEMEHHBIX.
v=x?

a) *
65) z=x'+y
_ x+2x -3
B) v X
x+y
i=
T) 2
X — )
=
) o

5. AuddepeHunanbHbIM ypaBHEHHEM Ha3bIBACTCS ypaBHEHUE

a) CBA3BIBAOILEE HE3ABUCHUMYIO [IEPEMEHHYIO, HCKOMYIO (DYHKIMIO U €€ IPOU3BOHBIE;

0) cBsI3bpIBaIOIIEEe HCKOMYIO (DYHKIIMIO C HE3aBHCUMOM MEPEMEHHOI 1 Habopa 13 N MOCTOSHHBIX
UHTETPUPOBAHUS;

B) BhIpa)karolllee 3aBUCUMOCTh CTApIIEH U3 MPOU3BOIHBIX UCKOMON (DYHKIIMU OT HE3aBUCUMOMN
HepeMeHHOH, QYHKIIMU U IPOU3BOJHBIX;

r) cBsi3pIBaromIee qudGepeHanbl He3aBUCHMO TepeMEeHHON 1 HUCKOMOH (DYHKITHH.

6. Kakoe 13 yTBep>KIeHUH 1Sl TOpsiiKa ypaBHEHUS Flx.y.y")=0
Qg QepeHIaTbHOTO YpaBHEHUS PaBeH:

a) IByM;

0) omHOMY;

B) TPEM.

BEPHO, IOPATA0K

7. Kakoe u3 ypaBHEHHI sIBIIeTCS OOBIKHOBEHHBIM AU PEpeHIInaTbHBIM ypaBHEHUEM?

Y=
a) x4+ 2qy=3

0) 7 -

B) sin 3x=uv

r) W4+ 2v+5=1

8. [locTaBbTE B COOTBETCTBHE 3aJaHHBIN MHTETPA U ITEPBOOOPA3HYIO

1,
a) [ cos3xdx, 1 EsmEx +C;
1
Ex:
B) IEIdx: 3) 2 "
2 3
F) IEI fax, 4).‘?{' .

9. YkaxuTte npaBUJIbHYIO MOCIEI0BATENIHOCTh BHIYMCIICHHUS ONPEACIEHHOTO HHTErpaia
a) HaliTU IepBOOOPa3HYIO;

0) Mo/ICTaBUTh BEPXHUH Mpeert;

B) TIOJICTAaBUTh HIKHUHN TIPEJIet;

T') BBIIIOJTHUTH BEIYUTAHKE, corsiacHO ¢hopmyse Herotona-Jleitoama.

k [Se“d’x =ke™ +c
10. Yucno * B uHTErpane - paBHO



e

Jg 5 dx

11. Beraucauts UHTErpai

12. Eciiv oivH U3 TIPEIeIOB MHTETPUPOBAHUS PABCH OECKOHEUYHOCTH, TO Mepe]l HaMu
VHTETpall.

13. 3nauenne dyukuun XY =XV g rouke 27! pasuo

14. CKkoJIIBKO CYyIIECTBYET 4YACTHBIX IPOW3BOAHBIX IE€PBOIO TMOpPAAKAa Y (QYHKIUM YeThIpEX
nepeMeHHbIX? (B OTBETE YKAXKHUTE YHUCIIO).

—A— 2 —
15. Boluuciute TIOMAAs (UIYpHl, OTPAHHYCHHONH IHHHUAMH - =4-x" y y=x+2

MPEACTaBbTE B BUJIC JCCATUYHON IpOOU, OTEIISAS 3HAKH 3aISTOM )

. (oTBer

16. CKOJIbKO HE3aBHCHUMBIX MIEPEMEHHBIX COACPXKUT QyHKIHs Z =X TV ? (B OTBETE YKKUTE YUCIIO)

X

17. Tlopsinox muddepenmmansaoro ypapaenns * ~ 7Y papen . (B OTBETE YKQXKHTE YHCIIO)

D(x. v.cp.65.0:) =0 €1.€7.C3

18. Ilycth — o0mmii uaTerpan auddepeHnnanbHOr0 ypaBHEHUS, -
KoHCTaHTHI. [lopsaok aToro muddepeHIHaITbLHOTO YpaBHEHHS paBEeH . (YyKa)xuTe 4HCIIOo)

Crpykrypa (hoHIa TECTOBBIX 3aJaHUIN MO TUCHUIUTHHE «MaTeMaTHKa)
(ounast popma oOydenus — 3 cemecTp, 3a04Has hopma 00ydeHUs — Kypc 2 CECCHsl 3UMHSIA)

XapaKTepucTUKa Konngectso
WHaukaTop AOCTHKEHUS Tema N
COJIepKATEIHHOTO TECTOBBIX 3a/laHHH,
KOMIIETEHIIUN B cooTBercTBUU € PII/]
JJIEMEHTA tunsl T3
3HaHUe 2-0OT3
Tema 38. @yHKIIMOHANBHBIE 2-3T3
[10CJIeI0BATEILHOCTHU U PSI/IbIL. 2-0T3
YMeHue
CrenenHsle psasl. IHTepBaa u 061acTh 2-3T3
CXOJUMOCTHU CTEIIEHHBIX PSA0B JleiicTare 2-0T3
HCTBU
2-3T3
3HaHue 1-0T13
Tema 39. Psn Teitnopa u Makiopena. 1-3T3
Paznoxxenne pyHKIUH B CTETICHHBIC VMere 1-0T3
K11 A psnsl. IlpuMeHeHus: CTENEeHHBIX PsIOB B 1-3T3
YK-1.1. Amamsupyer MPUOIMKSHHBIX BEIYHACICHUSIX N 1-0T3
IPOOJIEMHYIO CUTYAIHIO [eiicTBue 1-3T3
(3amavy) U BBIIETSCT ee
1-0T3
0a30BbIe COCTABIISIOLIHE. 3HaHMe 1-373
PaccmarpuBaer paznuunbsie | Tema 40. 'apmonnueckuil ananus. Psaast 1-0T3
BAapUAHTBI PELICHUS ®ypre. Paabl Oypbe 111 YETHBIX, YMenue 1-3T3
Ipo6JIeMHOIT CUTYaIH HEYETHBIX (YHKIHI —0T3
(3amaun), pazpabaThIBaeT JeiicTBue 1_ 373
ANTOPUTMBI UX peaTH3auu
’ ’ 3HaHue 1-0T13
1-3T3
Tewma 41. PaznoxeHne HENIEPHOANIECKUX 1-0T3
M YMmeHnue
¢yaxunii B pag Oypoe 1-3T3
JeiicTBue 1-0T13
1-3T3
Tema 44. Boruetsl. Berancinenne BEIY€TOB 1-0T3
3HaHUe
OTHOCHTEIJIFHO TOJIFOCOB PAa3ITUYHBIX 1-3T3
MOPSAKOB, HEYCTPAHUMOW 0COOEHHOCTH. 1-0T3
YMeHnue
Briuucnenve MHTErpaioB ¢ MOMOILBIO 1-3T3
BBIYETOB JlericTBue 1-0T3




1-3T3

1-0T3
3Hanue 1-3T3
Tema 45. [IpeoOpazopanue Jlamnaca, ero 1-0T3
cBoiictBa. Kiacc opurunanos. Kinacc YMenune 1-3T3
n300pakeHHA ; 1013
JlewcTBue 1-3T3
3HaHue 1-0T3
Tema 46. OcHOBHBIE TEOPEMBI 1-3T3
orepanoHHOT0 ucuncieHus. CrrocoOst 1-0T3
YMenune
BOCCTAaHOBJICHHSI OPUTHHAJIOB T10 1-3T3
N300paKEHUIO . 1-0T3
JlewcTBue 1-3T3
3HaHMe 1-0T3
Tema 47. Pemenne nuddepeHnnambHbpIx 1 -3T3
YPaBHEHHUU U CUCTEMBI VMeHe 1-0T3
muddepeHInanbHbIX YpaBHEHUH 1-3T3
ONepalMOHHBIM METOJIOM TeiicTsue 1-0T3
1-3T3
Tema 36. DneMeHTH! (HYHKIIMOHATBHOTO 3Hanne 22__(?3,}:3
aHanu3a. YucioBble psabl, OCHOBHBIE - 013
noHsATUA. JlocTaTouHble NpU3HAKU YMmeHue 2313
C);OgII;IMOCTI/I 3HAKOIOJI0KUTEIBLHBIX o 2013
pana CHUCTBUE 2373
1-0T3
OIIK-1.4. 3HaeT OCHOBHI 3HaHHe 1-3T3
BBICIIEH MAaTEMATHKHU, Tema 37. 3Hakouepeayronme psol. =013
Croco0eH MPEICTABUTh [Tpu3znak JleitOuuna. AGcomoTHas U Ymenue 1-3T3
MaTEMATUYECKOE ONMUCAaHUE | YCJIOBHasA CXOAUMOCTD 1-0T3
MIPOLIECCOB, UCTIOJIB3YET JleiicTBre 1-3T3
HaBBIKM MaT€MaTHYECKOIO
2-0T3
OIMCAaHUS MOJCITUPYEMOTO Tema 42. @yHKIIMY KOMILJIEKCHOTO 3Hanne 2373
nmpomnecca (06T>€I<Ta) I MNEePEMEHHOTIO. Hpez[en, HCMPEPBIBHOCTH 2 _0T3
pelIeHus HHXEHEPHBIX 1 mudpepeHIIpyeMocTs GYHKIUU Ymenne 2373
3aja4 KOMILIEKCHOTO TIEPEMEHHOT0. Y CJIOBHUS 2013
AHATUTHYHOCTH () YHKIHA JetricTBue 2373
1-0T3
3HaHue
1-3T3
Tema 43. UHTerpanbHble TEOPEMBI U 1-0T3
tdhopmynsr Ko, M3omupoBaHHbIe YMenne 1-3T3
0co0ble TOYKH U UX KIaccupuKarus
. 1-0T3
JleiicTBue 1-3T3
Hroro 45-0T3
45 - 3T3

[Tonupiit komruiekT OT3 XpaHuTCs B 2JIEKTPOHHOM HHPOPMAITMOHHO-00pa30BaTEILHOM Cpeie

3a0MKT UpIl'VIIC u obygarommiicss UMeeT BO3MOKHOCTh O3HAKOMUTHCS C IEMOHCTPAIlMOHHBIM

BapuantoM OT3.

Huxe IMPUBCJCH o6pa3eu THUIIOBOI'O BapuaHTa UTOTOBOTO TECTA, IPCAYCMOTPEHHOI'O pa60q6171

MPOrPAMMOM JUCHUILINHBI

O0pa3er; THIIOBOTO BapHaHTa HTOTOBOTO TECTA,
IPEIYyCMOTPEHHOT0 paboyeil mporpaMMoi TUCIUITITHHBI
(ounast popma oOydenus — 3 cemecTp, 3a04Has opma 00ydeHHUs — Kype 2 CECCHs 3UMHSIA)

o0
1. Pan Buma Z— Ha3bBIBaeTCs

n=1




a) FapMOHUYECKHM,;
0) psnom Jlupuxie;
B) OMHOMUAJIbHBIM;

r) pAaoM FCOMeTpI/I‘leCKOP'I IMpOrpecCcum.
0 2

2. Kakoii npu3Hak cXoIuMoCTH y100HO MPUMEHUTH AJIsl UCCIIEIOBAHUS psaa Z—' ?
= n!
a) mpeJeNbHbIA MPU3HAK CPAaBHEHMS,
0) npusHak JlamamoOepa;
B) paauKaiabHbI pusHak Koy,
') HeOOXOIMMBIH MPU3HAK CXOJUMOCTH.

3. Ecimm lim | B
n—o a
a) 0,7
0) 1,8
B) -0,7
r)-1,8

=/, TO YKUCIOBOM psizl CXOMUTCS IpH | PaBHOM:

4. Cpenu NaHHBIX PSJIOB YKKUTE CXOALIUECS

59
D I

n=1

n:1n_1

5) Z 2n+1

4n? -1
035

5. Pa)myc CXOOAUMOCTHU CTCIICHHOT'O pPsaa Zanx” paBCH 3. Torna HHTEpBATI CXOJAUMOCTH HMCET
n=0

2 (-33)
(1515)
») (-3,0)

r) (0;3)
6. Oyukus y =f (x), 3aJlaHHasl Ha OTPE3Ke [—3;3] SABJSIETCS HeUeTHOU. Toraa pa3nokeHue 3TOU

¢byHkuu B pag Oypbe MOKET UMETh BUA. ..

a) f(x Zb sin 22X

6) f( )=—+Zb S|n7[—nx
B) f(x)==2+ 3 ansinﬂ—nx
n=1



7. Haiitu Kopau ypaBHeHus x> +6x+10=0

a) —2; 4

0) 2, 4

B) —3+1/; —3—i
r) 3+i; 3—i

1) KOpHEH HeT

8. Mo/yib KOMIUIEKCHOTO uucia 4 — 2/ paBeH

a) V2
6) V6
B) 2\/5
r) 2
zZ+1
(z-3)(z+2)

9. Haiigute ocoOble Touku f (Z) =

a) z=3; z=-2
0) z=-3; z=-1
B) Z=2, z=-3
r)z=-3;, z=1
1

2 2
10. Cymma psima ¢ obmum umeHom 97" +12n° =5 papua . (oTBeT 3amumuTe B BHUJE
JECSITUYHON IpOOH, OT/AENAS 3HAKU 3aIISITON )

11. JIns nmpumeHeHHs NpU3HAKA CXOAUMOCTH TpeOyeTcss HaWTU Mpeaesa OTHOLUEHUS

MOCJIEIYIOLIErO WIeHA psAJia K MPEbIIyIIEMY.

© n2
12. WccnenoBaTh Ha CXOAMMOCTBH Psi Z—
n=1 -

rJlaroja HacTOSIIEro BpeMEHH B 3 JIMIle €JMHCTBEHHOM YHCJIE C MaJIeHbKOW OyKBBI)

© _1 n
13. UccnenoBaTh Ha CXOAUMOCTb Pl Z%
n=1 n-—

(OTBCT 3aMucaTb B BUJC Tj1arojia HaCTosAImero BpeMCHN B 3 JIMIEC CAMHCTBCHHOM YHUCJIC C MaJICHBKOMU

OYKBBI)

= ()
14. UccnenoBaTs Ha aOCONIOTHYIO CXOJMUMOCTB DS Zﬁ
n=1 oM —

3anMcath B BUJE I71arojia HaCTOSALIEr0 BPEMEHHU B 3 JIUIE €IMHCTBEHHOM YHCIIEe C MaJIEHbKON OYKBBI)
£ 3
n n
15. Paauyc cXOMMMOCTH CTENEHHOrO psia Zy( X+2) pasen . (OTBET 3amuIINTE B BHE

n=1

. OtBer: paa (OTBCT 3a1McaTrb B BUAC

no npusHaky Jlei6numa. OTBeT: psin

. OtBer: pan (oTBeT

JEeCATUYHOM IpoOHU, OTAETSS 3HAKH 3aIIsITOM)
16. Eciu f (X) =x% -1, 10 K0>dPuIMEnT a, pasnoxeHHs JaHHOM (QyHKUMU B psaa Teinopa mo

CTCIICHAM (X—1) paBCH . (OTBCT 3alUIINTe B BHUAC ECATUYHOM I[pO6I/I, OTACIIAA 3HAKHU

3arsAToN)

17. Pag Maknopena nony4aercst U3 psaa Telnopa npu X =

18. Eciiu f(z) =32 +5i , Torna 3HaueHne POU3BOIHON TOM KIUA B TOYKE Z, =2 —i PaBHO
p YH 0 p

. (oTBeT 3anuuMTe B anredpanyeckoit popme)



Crpykrypa (hoHIa TECTOBBIX 3aJaHUI MO TUCHUILINHE «MaTeMaTHKa
(ounas hopma oOydeHus — 4 cemecTp, 3aouHas popma oOydeHHsT — Kypc 2 CECCHS JICTHSIS)

XapaKkTepucTuKa Komunuectso
MHpukaTop A0CTHXKEHUSA Tema o
COJIePKAaTEIbHOIO | TECTOBBIX 3aJaHU,
KOMIIETEHIIUHA B cooTBeTcTBUM C PII]]
SJIEMEHTa Tunel T3
Tema 52. Cnyqaiinble BenuauHbL. DOPMBI 3Hanme 3-0T3
3aKOHA paclpesieNeHus TUCKPETHOH U 3-3T3
HENpPEepBhIBHON CIIy4aiiHbIX BETUUHH. 3-0T3
YMmeHue
OCHOBHBIE UHCJIOBBIE XapPAKTEPUCTUKU 3-3T3
VK-1.1. Amanusupyer ciydaitHbIX BelW4HH. Knaccuueckue 3aKOHBI
MPOOJIEMHYIO CHTYaIIUIO JIMCKPETHBIX U HETIPEPHIBHBIX CIyYaiHBIX
(3amauy) U BBIACISCT €¢ BenuuuH. HopmanibHOE pacnpeneneHue. JleiicTsre 3-0T3
HCTBH
0a30BbIE COCTABIISIOLIKE. 3axoH Oonmpmmx gmcen. LlenTpansHas 3-3T3
PaccmatrpuBaet pa3nuuHble | IOpenenbHas TeopeMa. JByMepHble
BapHAaHTHI PEIICHUS CITydaiiHbIe BEJTMYHUHBI
IPOoOIEeMHO CHTYaIH . 3-0T3
P Y Tema 53. DneMeHTH MaTEeMaTHIECKON 3HaHue
(3amaum), pa3zpabaTbiBaeT 3-3T3
cratucTuK. CTaTHCTUYECKHE METOIBI
NTOPUTMBI UX peaH3aun
00pabOTKH IKCTIEPUMEHTAIBHBIX JaHHBIX. > OT3
ToueuHble 1 HHTEPBAIBHBIC OLICHKH Ymenne 2373
rapaMeTpOB Paclpe/IeNIeHus 110 BEIOOPKe.
Cratuctuydeckas mpoBepKa TUIOTe3. 2013
DNEeMEHTBI TEOPUH KOPPETSAIUN HeiicTBue 2373
Tema 50. CiyqaiiHbie coOBITHS. AnreOpa 3-0T3
9 . 3HaHUe
coObITHi, KaccuuKanus coObITHIA B 3-3T3
TEepMHUHAX TEOPUHU BEPOSATHOCTEH U TEOPUHU v 3-0T3
MeHHe
OI1K-1.4. 3HaeT OCHOBBI MHOKECTB. DJIeMEeHTapHas TEOPHsI 3-3T3
BBICILICH MAaTEMaTHKH, BepOHTHOCTeﬁ Hn €€ MaTCMaTH4YCCKUC
criocooeH MIPEICTaBATH OCHOBBIL: PA3JIMYHBIC MMOAXOABI K
MaTeMaTUUYEeCKOe OIUCaHue OIMPCACIICHUIO BEPOATHOCTH COOBITHS. 3_0T3
HPOLECCOB, HCTIONB3YET TeopeMbl CIOKEHUSI U YMHOKEHUS JleiicTBue 3373
HAaBBbIKU MAaTEMATUYECKOI'O BepOﬂTHOCTeP'I. VYcioBHBIE BCPOATHOCTH.
omucanus Mofenupyemoro | PopMmyra monHo#n BeposTHOCTH. DOPMyIIBI
nporecca (06beKTa) 1 Baiieca
PELICHUS HHKEHEPHBIX 3Hanme 2-0T3
3a/a4 Tema 51. TTocenoBaTeIbHOCTD 2-3T3
HE3aBUCHMBIX HCIIBITAaHUH bepHymim. 2-0T3
YMeHnue
®opmyna bepnysu. [lpenenbubie TeopeMbl 2-3T3
B cxeMme beprymmu . 2 - 0T3
efcTBue
A 2 —3T3
Uroro 30-013
30-3T3

[Tomupii komruiekT OT3 XpaHUTCs B SJIEKTPOHHOM HHPOPMALIMOHHO-00pa30BaTEILHOM Cpelie
3a0MKT UpI'VIIC u obyvaromumiicss UMeeT BO3MOKHOCTh O3HAKOMUTHCS C IEMOHCTPAIMOHHBIM

BapuantoM OT3.

Huxe npuBenen oOpasell THIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEIYCMOTPEHHOTO paboyeit
MPOrPaAMMOM JUCHHUILIHBI

06pa3eu THUIIOBOI'O BapruaHTa UTOTOBOTO TECTa,

MPEAYCMOTPEHHOTO paboveil MpOrpaMMOi JUCITUTITHHBI
(ounast popma oOyueHus — 4 cemectp, 3aouHast popma 00ydeHUs: — Kypc 2 ceccus JETHSA)

1. IMonOpaceiBaeTcs urpanbHblii KyOuk. O003HaYMM COOBITHS: A — «BbIIaieHHe 6 O0YKOB», B —
«Bpmagenne 4 oukoB», D — «BBIMageHUEe 2 04KOB», C — «BBIMAJCHUE YSTHOI'O YHCJIA OYKOBY.
Torna cobbitre C paBHO



6) C=A+B;
B) C=A+B+D,
r) C=A-B+D.

2. BeposTHOCTH COOBITHSI MPUHUMAET JIF000€ 3HAUEHUE U3 TPOMEKYTKA:
a) (-1; 1);
0) (0; 1);
B) (— o3 OO);
r) (0:);
1) [0; 1]_

3. Ykazath BepHOE yTBEp)KACHUE. BeposaTHOCTh HEBO3ZMOXKHOTO COOBITHSI:
a) OOJIbIIIC HYJISI U MEHBIIIE SIMHUIIBL;
0) paBHa HYJIIO.

4. 3agaua «B marasuH Bouwio 5 mokynarenedl. HallTu BepoATHOCTH TOro, 4TO 4 M3 HUX COBEpLIAT
IIOKYTIKH, €CJIH BEPOSITHOCTh COBEPILIUTH MOKYINKY JJs Kakaoro u3 Hux pasBHa 0,7» pemraercs c

UCIOJIb30BaHUEM:
a) TEOPEMBI CIIOKCHHS BEPOSITHOCTEM COBMECTHBIX COOBITHIA;
0) bopmyibl bepnymnu;
B) (GOpMYJIbI IOJTHON BEPOATHOCTH;
r) hopmynsl baiieca;
1) KJIACCUYECKOI0 ONPEIEIICHUS BEPOATHOCTH.

5. U3 Oyks cinoBa «3AJJAYA» Hayraa BeiOupaercs ogna Oyksa. CoObiTHe — «BBIOpaHa OykBa K»

SIBJIETCS
a) Ciy4yaiHbIM;
0) TOCTOBEPHBIM;
B) HEBO3MOKHBIM;
I') IPOTUBOIOJIOKHBIM.

6. I[locTaBbTE B COOTBETCTBHUE pacnpeaciiCHusd U MpUMEPhbI CHy‘IﬁﬁHLIX BCJINYHMH

a) HOpMaJIbHOE pacIpe/Ie/ICHIE; 1) BpeMst OxugaHUs TTOE3/1a METPO;

0) OuHOMHUAIBHOE pacIpe/iesICHUE; 2) peaxue MoJIOMKH pHOOpOB;

B) pactipenenenue [lyaccona; 3) uKcio BhINABIIMX IepOOB MpH OPOCAaHUU MOHETHI;
I') paBHOMEPHOE pacnpeeseHHe. 4) poct mrozen.

7. BeibopouHoe cpeHee SBISeTCsS TOUYEUHON OLIEHKOM
a) MaTeMaTUYECKOTO OKHJIaHMUS;
0) nucnepcuy;
B) ME/IMAHBI;
') MOJIBI.

8. CyMmma Bcex 4acTOT paBHa:
a) 00beMy BBIOOPKH N;
0) cpenHeMy apu(pMETHUECKOMY 3HAUCHUH TIPU3HAKA;
B) HYJIIO;
) €IUHULIE.




9. JlomaHast, OTpEe3KH KOTOPOU COEAMHSIOT TOUKU C KOOPJAMHATAMHU (Xj,Nj), T/I€ Xi— 3HAUCHUE
BapHAIlMOHHOTO PAJa, N; — YacToTa, — 3TO:

a) TUCTOIPaMMa;

0) sMrupuyeckast QyHKIUS pacipeneeHus;

B) MOJIUTOH;

') KyMyJsiTa.

10. CkoapKHUMH CHIOCOOAMU MOXHO TIOMEHSTh MECTaMHU IISITh TA4YeK COKa C pa3HbIMH BKYCaMH,
CTOSIIIMX B PsiJl HA MarasuHHOM noJjike? (B OTBETE 3aMUIIUTE YUCIIO)

11. 3 O6ykB cnoBa «MAMA» Hayran BeiOupaercst ogHa OykBa. HaiinuTe BepoOSITHOCTH COOBITHS
«BbIOpaHa OykBa M» (OTBET 3alMIIKMTE B BUAC ICCATHUHON APOOH, OTACIISIS 3HAKH 3aIIATON ).

12. CoObITHE «M3 YpHBI, COAEpKalleld TONBKO Oenble HIapbl, U3BJIEKAIOT OENblil I1ap» Ha3bIBACTCS
(OTBeT 3anMIIMTE NpUJIAaraTeabHbIM, OTBEUYAIOIIUM Ha Bonpoc: «Kakum?»).

13. COOBITHSI — 3TO COOBITHUS, HACTYIUIEHHE KOTOPBIX B JIAHHOM 3KCIEPUMEHTE
MPOUCXOTUT C OJMHAKOBOW BEPOSTHOCTHIO (OTBET 3alMIIUTE B BHJE IMPUIATAaTEIBHOTO,
oTBeYaromiero Ha Bomnpoc: «Kakue?»)..

14. Vicibitanue — «OpocatoT aBe MOHETB». COoObITHE — «HA OJHON M3 MOHET BBINAAET TepO».
Yucno 3neMeHTapHbIX UCXOO0B, OJaronpUsATCTBYIOIIUX JaHHOMY COOBITHIO paBHO . (B oTBeTE
3aMUIIATE YUCIIO)

15. B xop3uHe 110 3 KpacHbIX, 3€1EHBIX, CHHUX U Oenblx KyOukoB. HaliuTe BEpOSITHOCTh TOTO, YTO
HayJauy BbIHYTbIH KyOuKk HE Oyzner OenbiM. (OTBET 3alMILUTE B BUJAE AECCATUUHON ApoOH, OTIEss
3HAKU 3aI5TON)

16. 3anaua «B MarasuH Bouwio 5 nokynatened. Hailtu BeposITHOCTh TOro, 4TO 4 W3 HUX COBEpLIAT
MOKYIIKH, €CIIM BEPOSATHOCTH COBEPLIMTH MOKYNKY IS KaKAOro w3 HHUX paBHa 0,7» pemraercs c

WCIIOIb30BaHUEM (OPMYJIBI (B oTBeTe 3amuIuTe (PAMIIIMIO YYEHOTO B POIUTEIHHOM
najexe).
17. Onpenenure pazmax BeiOOpKu 2, 5, 1, 12,6, 4,7, 6, 3. (B OTBETE 3aIUIIUTE YHCIIO)

18. CinyuaiiHas BelMYMHA 3aJaHa 3aKOHOM pacnpexaeneHus. HaliTh mareMaTmdeckoe OKHMJaHUE
(OTBET 3amUIINTE B BUJE IECATUYHON ApOOU, OTIEINSIS 3HAKHU 3aIIATOM )

X 1 2 3 4
p 05102 102 0,1

3.7 IlepeyeHb TeOpeTHYECKHUX BONPOCOB K 3a4eTy
(17151 OLIEHKH 3HAHUM)

[lepedyeHb TEOPETUIECKUX BOMIPOCOB K 3a4ETy
(ounas popma oOyuenust — 1 cemectp, 3a0uHast hopma o0ydeHus — Kype 1 ceccust 3UMHSSA)

Paznen 1. JIuneiinas anre6pa

1.1. YucnoBble MHOXXeCTBA. MHOXECTBO KOMIUIEKCHBIX YHCEN KaK PACIIMPEHUE MHOKECTBA
NEeNUCTBUTENbHBIX yncen. [IoHATHEe KOMIIEKCHOTO Ynca.

1.2. JleiicTBUs HaJl KOMIJIEKCHBIMU YUCJIAMH B aJireOpandeckoit popme.



1.3. Tpuronomerpuueckast ¢popma KOMILIEKCHOTO 4ucia. [lepexon ot anredpandeckoil popmbl
KOMIUIEKCHOTO YUCJIa K TPUTOHOMETPHUECKON 1 00paTHO.

1.4. JleficTBUs HaJ KOMIJICKCHBIMH YHCIIaMU B TpUTOHOMETpUdeckoit popme. @opmyna Myaspa.

1.5. MaTpuibl 1 AEHCTBUS HAJl HUMH.

1.6. PazmepHocTh MaTpulibl. Buael Matpun. [loHsiTre kBagpaTHON U €IMHUYHON MaTpPULIBL.

1.7. Onpenenutens Matpuiibl. CBOMCTBA ONPEICTUTEIICH.

1.8. Boruucnenue ompenenuteneir Broporo mopsiaka. CrnocoObl BBIYHCICHUS ONpeNeIuTeNneh
TPETHETro MOPSIJIKA.

1.9. Beluucnenue onpeaenuTesel BbICIIUX OPSIIKOB.

1.10. MuHOpBHI ¥ aJIreOpandecKue TOMOJTHCHHS.

1.11. O6parnas marpuma. CymiecTBoBaHHe oOpaTHOM MaTpuipl. D@opMmyna A OTBICKaHUS
00paTHOMN MaTpUIIBL.

1.12. Pemienne MaTpu4HbIX YpaBHEHUH.

1.13. Panr matpuuel. OnpeaeneHue paHira METo0M OKaMIISFOIIIMX MUHOPOB.

1.14. Onpenenenuie paHra MaTPUIIBI METOAOM YKBUBAJICHTHBIX MPEOOPA30BAHMIA.

1.15. [TonsTHE cUCTEMBI TMHEUHBIX ypaBHEHUH. COBMECTHOCTh CUCTEMBI ypaBHEHUI. Teopema
Kponekepa-Kanemnu.

1.16. HeonHopoanast cuctema ypaBHeHMil. Pernienue cucrteM JTUHEHHBIX ypaBHEHUH METOAOM
Kpamepa.

1.17. Pemenue cucreM JIMHEWHBIX ypaBHEHUI MATPUYHBIM METOIOM.

1.18. Pemenue cuctem JIMHEHHBIX ypaBHEeHHM MeTooM ["aycca u XKopnana-I'aycca.

Paznen 2. BekTopHas anredpa

2.1. BexTophl u IeHCTBUS HAJl HUMU B T€OMETPUUIECKOM popme.

2.2. JIeicTBUS HaJ BEKTOpaMHU B KOOPJAMHATHOU (hopme.

2.3. KomnrHeapHOCTh U KOMILIAHAPHOCTh BEKTOPOB.

2.4. CkansipHoe Mpou3BeJCHHE BEKTOPOB U ero cBoiictBa. Koopaunatnas dopma. CxranspHbIi
KBaJpar.

2.5. [IpunoxeHus CKaJIIpHOTO IPOU3BEAEHUS BEKTOPOB K pelIeHHIO 3a1ady. OpTOroHaJIbHOCTh
BEKTOPOB.

2.6. JlnuHa BEeKTOpa. YTOJI MEXAY BEKTOPAMHU.

Pa3nen 3. Ananutudeckasi reoMeTpus

3.1. IlpsamoyronbHas nekapToBa cHcTeMa KoopAuHAT. PaccTosiHMe MeXAy ABYyMs TOYKaMH.
Jlenenue oTpe3ka B 3aJJaHHOM OTHOILICHHH.

3.2. Bujael ypaBHEHHH MIPSIMON Ha INIOCKOCTH.

3.3. VYpaBHeHHe NpsIMOH MO JIBYM TOYKaM. YpaBHEHHE MPSIMOM 110 TOUKE U BEKTOPY HOPMaH,
10 TOYKE U HAIIPABJISIOIIEMY BEKTOPY.

3.4. VYroa Mexay OpsSMbIMHU, YCIOBHE APAJUIEIBHOCTH U NEPIEHAUKYIIPHOCTH IPSIMBIX.

3.5. OxpyxHocTe u 3yunc. KaHoHuueckoe ypaBHEHHE, OCHOBHBIE JJIEMEHTHI, YHCJIOBHIC
XapaKTEPUCTUKH, CXEMATHYECKOE TIOCTPOEHHUE.

3.6. T'unep6ona. KanoHnueckoe ypaBHEHHE, OCHOBHBIC 3JIEMEHTHI, YHCIIOBBIE XapaKTEPUCTUKH,
CXEMaTU4eCKOE IOCTPOCHHUE.

3.7. Tlapaboma. KanoHn4yeckoe ypaBHEHHE, OCHOBHBIE DJIEMEHTHI, YMCIOBBIE XapaKTEPUCTUKH,
CXEMaTU4eCKOE IOCTPOCHHUE.

3.8. Buael ypaBHEHHH IIJIOCKOCTH B IPOCTPAHCTBE.

3.9. VYpaBHEHHE IJIOCKOCTH 1O TPEM TOUYKAM, 110 TOUKE U BEKTOPY HOpMaJIU.

3.10. PaccTosiHue OoT TOUkH 10 IpsAMOW. PaccTosiHME OT TOYKH /10 TIIOCKOCTH.

3.11. Yron wMexay IUIOCKOCTSAMHU. YCIOBUS MApPAUIENBHOCTH U INEPHEHAUKYISIPHOCTH
IIJIOCKOCTEM.

3.12. Bunel ypaBHeHHH psiMoi B TpocTpaHcTse. IIpsmas kak nepeceyeHne AByX INIOCKOCTEM.

3.13. Yron Mexy npsAMO U IJIOCKOCTBIO. [lepneHAuKyIsIpHOCTD IPSAMOM U IUNTOCKOCTH.



3.14. Touka nepeceyeHus NPSIMOI U MIOCKOCTH.

3.15. OCHOBHBIE THUIIBI TOBEPXHOCTEW BTOPOTO MOPSIIKA.

3.16. Hununapuyeckue mnoBepxHocTH. Ilpumepsl. Kanonuueckue ypaBHeHUs. OCHOBHBIE
XapaKTEPUCTUKH.

3.17. Konnueckue noBepxHocTtu. Ilpumepsl. Kanonumueckue  ypaBHeHus. OCHOBHbIE
XapaKTEPUCTUKH.

Pa3nen 4. Beenenue B MaTeMaTHUECKUN aHATIN3

4.1. [lonsarue GpyHkuu oHOM epeMeHHol. CriocoObI 3a/1aHKsI 1 OCHOBHBIE CBOMCTBA (DYHKITHIA.
4.2 Knaccuduxanus ¢pynkuuid. HesBHbIE U ClIOKHBIE (GYHKLINH.
4.3. [lonatne  4MCIOBOM  MOCHEAOBATENBHOCTA.  OrpaHUYEHHOCTb U MOHOTOHHOCTh
nocsenoBarenbHOCTH. [Ipenen mocnea0BaTeIbHOCTH.
4.4.OCcHOBHBIE CBOMCTBA MPE/IETIOB.
4.5 I1paBusa BEIYHMCICHUS PEJEIIOB MOCIEA0BATEILHOCTU. YHUCTIO €.
4.6. Ilpenen ¢ynkuuu. MeTtonsl BbIYMCIEHUS. beckoHeYHO Maible U OECKOHEYHO OoJblIHe
byHKIHN.
4.7.11epBbIit 1 BTOPOI 3amMevaTeIbHbIC TPECIIbI.
4.8.0mHocToponHue npenensl. MccnenoBanue (yHKIMHA HA HEMPEPHIBHOCTH B TOUKE.

Paznen 5. {luddepennmanbuoe ucuncnenue GyHKIUU OJHON MTEPEMEHHOMN

5.1.I1onsTue npousBoAHOM. ['eoMeTpuUeCcKUiA U MEXaHUYECKUIN CMBICIT ITPOU3BOTHOM.

5.2. OcHoBHEIC npaBwiIa U hopmyitel nuddepeniupoBanus. [Ipon3BoaHas CIOKHON QYHKITHH.
5.3.Jlorapudmuueckoe auddepeHnupoBaHue.
5.4.ITpou3BOAHBIC BBHICIINX MOPSAKOB.
5.5. Juddepenman pynkuuu. [IpubnmxEHHble BEIYUCICHUS ¢ TOMOIIBIO AuddepeHnana.
5.6.0TpIcKaHuE HaNOOIBIIETO U HAMMEHBIIETO 3HAYeHUS (PYHKIIUH Ha OTPE3Ke.
5.7.1lonHas cxema ucciaenoBaHus QyHKIUH.

IlepeueHb TEOPETUUECKHUX BOIIPOCOB K 3a4ETy
(ounast popma oO6yueHus — 4 cemectp, 3a04Has Gopma 00ydeHUs — Kypc 2 CeCCHs JIETHSA)

Pazgen 13. OCHOBBI AUCKPETHON MaTeMaTHKU

13.1. MHoxecTtBa u onepanuu Haa HuUMH. Kpyru Diinepa.

13.2. OcHOBHOM IPUHLIUIT KOMOMHATOPUKH. YKCIIO coueTaHuil, pa3MelIeHH, TepecTaHOBOK 0e3
MMOBTOPEHUI U C TOBTOPEHUSIMHU.

Pazgen 14. OcHOBEI TCOpHUU BepOHTHOCTeﬁ 1 MaTeMaTHUYECKOM CTaTUCTUKH

14.1. OcHOBHBIE TMOAXOJBI K OMpEAENIEHHUI0 BEposATHOCTH. Kiaccuueckoe, reoMeTpuyeckoe u
CTaTUCTMYECKOE OIpe/ielieHue BeposATHOCTH. [IpuMeHeHHe KOMOWMHATOPUKM K  MOJCYETY
BEPOSITHOCTH.

14.2. BeposiTHOCTb CyMMBI COOBITHI. HeCOBMECTHOCTH COOBITHH.

14.3. BeposITHOCTh MPOU3BEACHHS COOBITHI. Y CIIOBHAS BEPOSTHOCTh. 3aBUCUMOCTH COOBITHIA.

14.4. ®opmyna nonHoM BeposTHOCTH U GpopMmyibl baifeca.

14.5. PacnipeneneHne BEpOSTHOCTEN TUCKPETHON CITydaliHOM BEJTUYMHBI.

14.6. buroMuanbHbIN 3aK0H pacnpeneneHus. Popmyna beprymn.

14.7. Pacnpenenenue [lyaccona. ['eomerpruueckoe pacupeaeieHue.

14.8. @yHKIUSA pacnpeneiIcHMts.

14.9. HenpepbIBHBIE CiTydailHbIE BEIUYUHBI, IIOTHOCTh BEPOATHOCTH, BEPOSTHOCTh MOMAaHUs
B UHTEpBAI.



14.10. PaBHOMEpHOE pacnpeeneHue.

14.11. Iloka3arenbHoe pacnpenesieHrue. OyHKIMS HAEKHOCTH.

14.12. YucioBble XapaKTEpUCTUKU cCiaydailHbIX BenuuuH. CBOHCTBA MaTeMaTUYeCKOTrO
OKUJaHUS U TUCTIEPCHUU.

14.13. YucnoBele XapaKTEPUCTUKA OMHOMHAIBHOIO, IyaCCOHOBCKOTO, IIOKAa3aTeIbHOTO
pacnpeseseHus.

14.14. HopmanbHoe pacnpenenenue. @ynkuus Jlamnaca.

14.15. BepoaTHOCTh TONaJaHKsl HOPMAJIbHOM CIy4ailHOM BEJIWYMHBI B 3aJlaHHBI WMHTEpPBAJ.
IIpaBuio Tpéx curma.

14.16. Brenenue B mpeneabHbIE TEOPEMBl TEOPHH BEPOSTHOCTEH: TOBEJACHUE CPEIHETO
apupmernyeckoro. OTHOCUTENbHAS YaCTOTa COOBITHSI.

14.17. Tlonsarue o Teopeme bepHyinu u 3aKkoHe OONBIIMX YUCEI.

14.18. Ilousarue o LlenTpasibHON MpeACIbHON TEOpEME.

14.19. JlokanpHas 1 uHTErpaigbHas Teopemsl Jlamnaca.

14.20. 3akoH pacupeleneHnsl CUCTEMBI JIUCKPETHBIX CIIy4alHBIX BEJIMYUH. Y CIIOBHBIE 3aKOHbI
pacnpezeneHus. YCclIOBHOE MaTeMaTHUECKOe OXKUIaHHE.

14.21. ®dynkuuu perpeccun. KoppensunoHabiid MOMEHT. KO3 UITMEHT KOPPETsSIIuN CHCTEMEI.

14.22. Tlonatue o cucTeMax HEMPEPHIBHBIX CIyYalHbIX BEJIMYUH.

14.23. TodeuHble CTATUCTUYECKUE OIICHKH.

14.24. NHTepBaibHas OLIEHKA, €€ TOYHOCTh U HaJAEKHOCTD.

14.25. VnTepBanbHas OLEHKA MAaTEMaTHYECKOIO OKHUJAHUS HOPMAJIBHOIO pAaCIpeaeIcHUs
(6ombIIas 1 Matast BBIOOPKH).

14.26. IlonaTHe cTaTUCTUYECKON TUIIOTE3BI.

14.27. I'unoTe3a 0 reHepaIbHON CpeIHe HOPMAIBHOTO pacipeecHus.

14.28. I'unote3a 0 paBEHCTBE ABYX I'€HEPAIbHBIX CPEIHUX.

14.29. Dmnupuyeckue U TEOPETUYECKUE YACTOTBHI.

14.30. I'unore3a o Buje pacnpeesieHusl.

14.31. Kpurtepuii cornacus [Tupcona.

14.32. Kpurepuii cornacust Konmoroposa.

14.33. KoppensiiuOHHO-PErpeCCUOHHbBIN aHAIU3 JaHHBIX.

14.34. MeTtoa HaMMEHBIITUX KBAPaTOB.

14.35. YpaBHeHus perpeccun.

3.8 TunoBble NpakTHYECKHE 32JaHUS K 3a4eTy
(17151 OLIEHKHM YMEHM, HaBBIKOB U (MJIM) OTIbITA JIESTEIILHOCTH)

PacnpeaeneHHe TUIIOBBIX TPAKTUYCCKHX SajlaHI/Iﬁ K 3a4€Ty HaxXOAWUTCA B 3aKPLITOM JJIA
oOyuatomuxcs focryne. Pa3paboTaHHble KOMIUIEKTHI TUMOBBIX MPAKTUYECKUX 3aJaHHUM K 3a4eTy He
BBICTABJISIIOTCSL B AJICKTPOHHYIO WH(MOpMaImoHHO-00pa3oBaTenbHyto cpexy 3a0WKT Upl'VIIC, a
XpaHATcs Ha Kadeape-pa3padorunke B cocrae POC mo JuCHUILINHE.

Huxe npuBenensl 00pa3iibl TUITOBBIX MPAKTUYECKUX 3a/1aHUHN K 3a4eTy.

OO0pa3ibl TUMOBBIX MPAKTUYECKUX 3aJJaHUM K 3a4eTy
(ounas popma oOyuenust — 1 cemectp, 3a0uHast popma o0ydeHus — Kype 1 ceccust 3UMHSSA)

1. Haittu npousBenenue AB mMatpuit

2 4 16 4 -3
B =

A=|5 -1 0 3 -5 2

2 0 3 -1 1 0



2. HaiiTu panr Matpuisl
21 23
A=|1 -1 0 2
1 540

3. UccnenoBath HAa COBMECTHOCTh CUCTEMY YpaBHEHU M
ﬁ+x2:x3=1
X+ Xy —3x3 =-1,
2x1 +xy - 2x3 =1,
X +2xy) —3x3 =1
4. Pemnth MeToqoM ["aycca cucreMy ypaBHEHUH

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

5. Jlanbl BepmuHbI yeThipexyronbHuka A(1, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) [lokasarb, 4TO
ero nuaroHany AC u BD B3auMHO nepneHAuKYIsIpHBIL.
X4y +2x-6=0 M (~1;3)

6. Hanucatp ypaBHEHHE KacaTeJIbHOM U HOPMaIK K KpUBOU B TOYKE

A5 83 5.
7. B KaKoii u3 Todek X CKOPOCTb M3MEHEHHs (yHKIUH =3 -5w +5x-7 HauMeHbIas?
8. OnpenenuTh B3aUMHOE PACIIONIOKEHHE IIPAMOI, Ipoxoasmel uepes ase Toukun ML LDy
M,(0;3;1) , C IUIOCKOCTBIO 2x+y-z-2=0.
x—1
[i— ===
2

9. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, MPOXOASIIEH uepe3 MNpsSMYIo
M,(0;2; 1

X
10. Haiitn TOYKM mepecedeHus NpAMON 2 1 —1 ¢ OXHOMOJOCTHBIM THUIEPOOIOHIOM
2 2
X

TR
169

Lo

4

11. Haiitu o6nacts onpenenenus QyHKIUH f(x)=arcsinlog, x
Fx) = x+1

12. HaliTu MHOeCTBO 3HaYeHUN pyHKINN x=2,

2" -1
J)==
13. UccnenoBath (hyHKIHIO 2" +1 Ha 4eTHOCT®.

_ 3
14. Tloka3ate, yTo QyHKIUSA fO=x"+3x+5 Bospacraer st ¥ € (
15. 3anucare Gpopmyity 00IIEro uieHa Mocie0BaTeIbHOCTHU:

—00; + 00)

3579
RS ERE RE l,l, 3,1,5,...
a) 2 510 17 : 6) 2 4
16. BerunuciauTe npenensl:
2_
g 2314 lim sin (V71 +1 -7
a) e 3nt+1 6) 20 :

nls (n42)! i Yn® +3+316n° -8
B) m (n+DknY-n. r " (n+sinn®) fn
o (143) = (n=2)°
m) " 42 = (=D

17. ITonp3yscek onpeaenenueM npezaena no Komm, nokasars, 4yTo:

N 1i£r_11(3x+2)=—1; 6 1}1{13(2—x)=1.



18. Tokazats, uro dyuxuus ¥ =/ (X) e umeer npexena B Touxe * = o
V4
X, =—
a) f(x):cosx, X, = +o0. 6) f(x)=tgx’ °T 2
19. Tokazatk, uto pynxuus ¥ =/ () geusercs Geckonedno manoii mpu X —> +00;
3
Sin x cos” X
2 f(x) . 5) il
20. Haiitn oqHOCTOpOHHHME MPEACIIbl () YHKITHA:
2, x<1
fx0)= {x T
a) =X, x>1 poroage =1,
Fo— (x+3)1-cos® x
0) x B Touke V=0,
21. BerymciauTh npeaessl:
3x* -2 [x—1- . 1—dx+4x° . .
= fim Y13 lim ——2 X fim (1—-4cos x)2
a) ' 5x" —4x+1; 0) = x-10 ; B) > Sx+1 r) :
2 3 3
 In(P—x+1) lim \/x +2—«/8x +3 X =2x-1
lim—— " et 4/4— lim ————
p) I+ xr2) e) x'+5 : xK) X0 —2x-1;
2x
lim Jx+13—2/x+1 i SIOX Hm(3x—1j
3) 3 e —9 ) I/I) x>0 tggx : K) o0 3x+1

22. Haiitu TOYkHM pa3pbiBa (PyHKIIUU f) gy ONpEeACNINTh UX poa. B ciyyae ycTtpaHuMoro paspbiBa
JOONpPEeNeNUTh (PYHKIIUIO TaK, YTOOBI OHA Talla HEMPEPHIBHOM.

L
372 1

1
F(x)= 1 S = T S =
a) x —x? : 6) A -l—l; B) 32 +1 ;
)= ‘x+2‘ —1—xsi 1
F) a )_arctg(x+2); I[) f(X) Asi X,

23. Ilpu Kakux 3HauyeHnsx 4 u & pynxuus
(x=1)" mpn x<0,
f(x)=qax+b mpm O<x<l

Jx npu x21
OyzeT HerpepbIBHOM?

24. Tlonp3ysch onpeaeneHueM, BBIYUCIUTh TPOU3BOAHYIO () YHKIIUN y= \j; B Touke XY =1,
25. Onpenenuts 3HaueHust & u A | mpu KOTOPBIX QyHKIHS
B (x+a)-e?, ecu x<0;
_{axz +px+1, eciu x>0
Bcrony nuddepeHiupyema.
26. Haiiti npou3BoHyI0 QyHKIIUU
1-x npu x<0,

f(X)={ .

e npu x>0
U IOCTPOUTH Tpaduku GpyHKIMH O AICON
27. Haiitn nesyto /- 20 g npasyto /- (O MPOM3BOIHBIC B TOUKe X = 0, eciu
2x, ecmu x<0;
A :{ln (1+3/x_7), ecmu x =0.

28. HaiiTi mpou3BOAHbIE CIEAYIOMNX (DYHKINKA:

L x-l g L1, x*
a)y 4 x2+l; 6) 40+xY 4 1+ x*.

2




6

X 6 arcsinx 1, 1—-x
y= 12 —arcctg x y= 2-i-—Il
B) 1+x ; F) \/] x> 2 I+x i
29. Haiitu npousBoaHble PYHKINN, UCTIOIB3YSI METO Jorapudmuueckoro audhepeHunpoBaHus:
y x° \ 3—x
= . . 2
g 1mx NG+ 5) y=x"e
30. Haiiti mpoun3BoiHbIe GYHKIINMMN, 3aJaHHBIX TAPAMETPUIECKH U HESBHO:
_ 3at
1+ .
3ar’ x=1+e
y= 5 _ —at, 2
a) 1+17° 6) y=at+e B) X +3xy+y  +1=0

OO0pa3upbl TUMOBBIX IPAKTUYECKUX 3aJJaHUM K 3a4eTy
(ounas popma oOydeHust — 4 cemecTp, 3aouHas popma oOydeHHsT — Kypc 2 CECCHS JICTHSIS)

1.B ypue 3 OGenbix u 7 yepHbIX mapoB. M3 ypHbl Hayran BbIHUMAaeTcs oauH Imap. Haiitu
BEPOSATHOCTb TOTO, UTO 3TOT LIap:

a) OebIii;

0) YepHBIii.
2. U3 cnoBa «Hayraay ciiydaiiHO BeIOMpaeTcs ojHa OykBa. HaliTu BeposiTHOCTH TOTO, YTO 3Ta OyKBa:

a) «aw;

0) cormacHasi;

B) <.
3. Bpocaetcs urpanbHas KocTh. HaliTi BEpOsSTHOCTB TOTO, UTO:

a) YMCJIO BBINIABIIUX OYKOB — 4;

0) YKCII0 BBITIABIINX OYKOB OOJIBIIIE 4;

B) YMCJIO BHIIABIIMX OYKOB — YETHOE;

T') YMCIIO BBIMIABIINX OYKOB JIEIUTCA Ha 3.
4. Urpanphyto kocTh OpocatoT 1 pa3. KakoBa BEposSTHOCTh TOTO, YTO BBINAJIO IPOCTOE YHUCIIO OYKOB,
€CJIM U3BECTHO, YTO YKCJIO BBINIABIIMX OYKOB HEYETHO? YKa3zaHue. 1 — He IPOCTOE YHCIIO.
5. U3 ypubl ¢ 3 OenbiMu U 7 4EPHBIMM LIapaMu IOCJIEIOBAaTEIbHO BhIHMMaKOT 2 mapa. Haiitu
BEPOSITHOCTH TOT0, YTO BTOPOI BHIHYTBIH 1Iap — O€JIbIi MU yCIOBUU:

a) MepBBIN BHIHYTHIN 1m1ap — Oemblil;

0) HepBbIii BEIHYTHIH 11ap — YEPHBIN.
6. bpomensr nmocnenoBatenbHO 3 MOHETHI. OnpeneauTh, 3aBUCUMbI WM HE3aBUCHUMBI COOBITHS: A —
BbINaJIeHNE «repba» Ha nepBoil MoHeTe; B — BhInajieHne XoTs Obl OJHON «PELIETKH.
7. J1Ba cTpenka HE3aBUCUMO JIPYT OT Jipyra JIeJaroT M0 OJIHOMY BBICTpENy 110 MUllleHu. BeposiTHOCTB
IIONalaHusl B MULIEHb NEPBBIM cTpesikoM — 0,9, BropbeiM cTpenkom — 0,8. Haiitu BeposTHOCTH TOTO,
qTO:!

a) B MUIIEHH Oy/IeT XOTs ObI OJTHA YIS,

0) B MuIlIeHU OyJIeT pOBHO OJIHA ITYJIS;

B) B MULIECHb HE NMOMAJAET HU OHA MYJISL.
8. Ha 9 kaproukax HamucaHbl OYKBBI clioBa «TporioauT». Hekto mo odepeam Hayrag Oepér 3
KApTOUKH U B TOM JK€ IOPSJKE BBIKJIAABIBAET MX cjeBa HampaBo. HaliTu BEpOATHOCTH TOrO, 4YTO
MOJIYYUTCSl COYETAHUE «OTII».
9. B mudT cemMu3ITaXXHOTO JOMa Ha MEPBOM 3Ta)ke BOILIH 3 yesoBeka. Kaxaplil U3 HUX ¢ 0IMHAKOBOM
BEPOATHOCTHIO BBIXOAMUT Ha JIFOOOM 3Ta)ke, HaUMHAas cO BTOporo. HaliTu BepoATHOCTH ClIEAYIOLIUX
COOBITHII:

a) BCE MacCaXUphl BHIMAYT Ha MATOM 3TaXE;

0) BCe Mmacca)Kuphl BBIIIYT HA OJHOM U TOM K€ ITAXKE;

B) BCE MACCAXKUPBI BBIMIYT HA Pa3HBIX 3Taxax.



10. CTyneHT MOXET JoexaTh 10 YHUBEPCHTETa WM Ha aBTOOYCe, KOTOPBIM XOAUT yepe3 Kaxasie 20
MUHYT, WM Ha TpoJuielOyce, KOTOPBIA XoauT yepe3 kaxapie 10 muayT. KakoBa BeposITHOCTH TOTO,
YTO MOAOIIEAIINI K OCTAHOBKE CTYJIEHT yelIeT B OmKaiiue 5 MuHyT?
11. B mepBoii ypue 5 6enbix u 10 4€pHbIX mapoB, BO BTopol ypHe — 10 Oenbix u 5 4€pHBIX MIapoB.
N3 xaxxnoil ypHBI CIy4aiiHO BBIHMMAIOT IO OJHOMY Iwapy. HaiTu BEpOsSTHOCTH TOro, 4TO Cpeau
BBIHYTBIX IIAPOB OYI€T XOTs ObI OJIMH OCIIBI.
12. B nepBoii ypre 2 6enbix u | u€pHblii map, Bo BTopoid ypHe — 1 Genbiif u 4 y€pHbix mapa. Hekro
HayraJ BbIOMpaeT ypHy M u3 He€ aoctaér | map. HaliTu BeposATHOCTh TOTrO, YTO BBIHYTHIH Iap —
OembIii.
13. B nepBoii ypue 2 Genbix u 1 u€pHbIid map, Bo BTopoi ypHe — 1 Oenbiii u 4 uépHbIX mapa. 13
BTOpOI ypHBI B NEpPBYIO0 Hayraj nepexiaipiBaroT | map. Ilocne 3toro m3 kaxaoll ypHbl Hayran
BBIHUMAIOT 110 OJJHOMY I11apy. HaiiTi BeposTHOCTH COOBITHIA:

a) BBIHYTHIIM U3 IIEPBOM YpHBI 11ap — OEbIii;

0) BBIHYTBIN U3 BTOPOH ypHBI IIap — YEPHBINA;

B) 00a BBIHYTBIX 1l1apa — OeJbIe.
14. TlpaBuiibHYIO MOHETY OpocaroT 5 pa3. HailTi BepoATHOCTH COOBITHI:

a) repO BhINageT 3 pasa;

0) rep0 BBITIAZIET HE MEHEE JIBYX pa3;

B) rep0 BBIMIAJIET 5 pas.
15. OmsIT, cocrosimuii B OpocaHUM JIByX MOHET, oBTopsercs 4 pa3za. Hailtu BeposTHOCTH TOro, 4TO
napa repOoB BBITIAJIET BA pa3a.
16. Uto BeposiTHEE: BHIMIPATh Y PABHOCWJIBHOI'O TEHHUCHUCTA 3 BCTpeun U3 6 uinu 2 BcTpeuu us3 47
17. U3nenust HEKOTOPOTO MPOU3BOACTBA cojepkaT 5% Opaka. HaliTu BeposiTHOCTH TOTO, UTO Cpeau
ISATH B3STHIX HAyraJ U3AeIHii:

a) HET HU OJJTHOTO OPaKOBAHHOIO;

0) OynyT aBa OpaKOBaHHBIX.
18. BepostHocTh poxaeHus manpuuka paBHa 0,515, nesouku 0,485. B HekoTOpoii ceMbe LiecTepo
nereil. HaiiTi BeposSTHOCTB TOTO, YTO Cpeid HUX HE OOJIbIIE IBYX J1€BOYEK.
19. [IpaBuiibHyto mMoHery Opocator 100 pa3. Haiitu BepostHoctu BbinaaeHus 50 «repOoB»,40
«repboBy, 25 «repOooBy.
20. BepoaTHOCTb JOCTMXKEHHs ycrexa B ucnbelTaHuu paBHa 0,25. HaliTu BeposITHOCTH TOro, 4TO B
300 He3aBUCHMBIX UCTIBITAHUAX ycIieX OyJeT JOCTUTHYT 75pa3, 85 pas.
21. B nepBsie kiaccel Oyner npunsato 200 nereit. HailTu BeposSTHOCTh TOT0, YTO Cpeln HUX OyneT
100 neBouek, eciay BEpPOSITHOCTb POXKAECHUS Manbunka paBHa 0,515.
22. Jlana Tabnuna pacupeeneHust JUCKPETHON CllydailHOM BeJIMYUHBI &.

El-2 -1 0 1 2
P|0Ol 02 02 04 01

Tpebyercs:
a) HOCTPOUTHh MHOTOYTOJIbHUK (TTOJIUTOH) paclpe/ieNeH s,
0) HaliTH QYHKIMIO pacIpeesIeHNs U HAaUepPTUTh €€ TpaduK;

P4 <1}

B) HailTu
I) HalTH MaTeMaTHuYecKoe OXHMJaHHWe, IUCIIEPCHUI0, CPEIHEKBAJApPaTHUYHOE OTKJIOHEHHUE,
K03 ULIMEHT Bapualuu, MeIuaHy u Moay &.

2
1) TabaMIly pacrpeieleHus ClydyaitHoi BeTMYUHBI =<
23. B ypne 5 6enbix u 25 u€pHbIX mapoB. U3 ypHbl Hayraj BeiHUMAaIOT 1 map. CiaydaiiHas BelTMYuHA
& — 4KcIo BBIHYTHIX OelnbIX mapoB. TpeOyercs:
a) COCTaBUTh 3aKOH PacCHpeeNIeHHs CIIydaifHOW BEIUYHHBI;
0) MOCTPOUTH MHOTOYT'OJIbHUK (TIOJIMTOH) pacrpeesieHus;
B) HAWTH (QYHKIUIO paclpeeseHNus U Ha4YepTUTh e€ rpaduk;



') HAUTH MaTeMaTH4eCKoe OXKUIaHUE, TUCTIEPCUI0, CPEAHEKBAIPATUYHOE OTKIIOHECHHUE,
Kod(ppuIMeHT Bapuaiuu, MeIinany u Moay &.
24. HailTu MaTeMaTHYECKOE O)KMJAHUE, IUCIEPCUI0 M CPEIHEKBAIPATUYHOE OTKJIOHEHHE 4YHCIIa
JIOTEpPEHHBIX OMIJIETOB, HA KOTOPBIE BBIMAIYT BBIMTPHILIH, eciid KyruieHo 40 OuneToB, a BEpOATHOCTh
npuoOpeTeHus BRIUTPHIIIHOTO Omiera pasHa 0,05.
25. IIpousBoautcs 20 HE3aBUCUMBIX OIBITOB, B KQKIOM U3 KOTOPBIX BEPOSITHOCTD ycrexa paBHa 0,2.
Haiitn nucniepcuto yucnia ycrexoB B TOM CEpUU OIBITOB.
26. BocembiecaT NpoOLEHTOB NMEPCOHAIBHBIX KOMIBIOTEPOB 0€30TKa3HO pabOTalOT B TEUEHHE 5 JIeT.
Haiitu BepostHOCTH TOro, uto U3 AaHHbix 100 kommbioTepoB He MeHee 70 mpopaboTaroT
5 ner.
27. Jlana BeIOOpKa:

xi| 24517110
n | 15]20] 10|10 |45

Haiitu sMmmupuyeckyio (GyHKUIUIO pacrlpeieieHus, MOCTpouTh ee rpaduk. [locTpouTh MOIUTOH
OTHOCHUTEJIbHBIX YacTOT BEIOOPKHU

28. B OTK 0bumn n3mepens! quamerpsl 300 BaJIMKOB M3 MAapTHM, U3TOTOBJIEHHOM OJHUM CTaHKOM.
OTKIJIOHEHUsI U3MEPEHHBIX TUAMETPOB OT HOMHUHAJA (B HM) JAaHbl B TaOJIMILIE.

I'panuuel Cepenuna | Yucno I'panune Cepenuna | Ywucno
OTKJIOHCHU1 | MHTEpBaja | BAJIMKOB | OTKIOHCHHH | MHTEpBaJa | BAJIMKOB
-30...-25 -27,5 3 0-5 2,5 55
-25...-20 -22.5 8 5-10 7,5 30
-20...—15 -17,5 15 10-15 12,5 25
—-15...-10 -12,5 35 15-20 17,5 14
—-10...-5 7,5 40 20-25 22,5 8
=5...0 -2,5 60 25-30 27,5 7

Haiitu BeIOOpOUYHOE cpesiHee, UCIIPABICHHYIO BBIOOPOUYHYIO IUCIIEPCUIO U BEBIOOPOUYHYIO MOLY.

29. Haiitu o1ieHKY AJI 4MClia CTETIEHEW cBOOObI T pactpeeiaeHus: CThI0IEHTa METOJIOM MOMEHTOB.
IIpu Kakux r ’TO BO3MOXKHO?

30. IIpoBeeHO MATH HE3aBUCHMBIX ONBITOB HaJa Cily4dailHOM BenMYMHONM X, HOPMaJbHO
paclpeselIeHHOM C HEHW3BECTHBIM MAaTEMAaTHYECKUM OXKMJIAHUEM M CPEAHMM KBaJpaTUYECKUM
paBHBIM IByM. Pe3ynbTaThl onbiTa NpUBEIeHBl B TAOJIHUIIE:

Xi | —25]1-20]10 |21 |34
n | 1 1 1 1 1

HaiiTu noBeputenbHbIii HHTEPBAJ 171 MAaTEMAaTUYECKOTO 0KHMJIaHus ¢ Ha/lexKHOCThIO 0,9.

31. Ilo nByM HE€3aBHCHMBIM, U3BJICUEHHBIM M3 HOPMAJIbHBIX I€HEPAJIbHBIX COBOKYIHOCTEW MaJIbIM
BbIOOpKaM, 00BEMBI KOTOpbIX n=10 M m=8 COOTBETCTBEHHO, HalJIeHbl BHIOOPOYHBIE CpEJIHUE,
paBHbie 1423 u 145,3 COOTBETCTBEHHO, M UCIIPaBJICHHBIE BHIOOPOYHBIE TUCTIEPCUH, paBHbIE 2,7 1 3,2
Hyta, =a,

cooTBeTcTBeHHO. Ha ypoBHe 3Haummoctu 0,1 mpoBEpUTH HYJIEBYIO TUIIOTE3Y

Hita, #a,
KOHKYpHpyIoLIeil runorese

32. Pe3ynbTarhl HAOMIOACHUN HAJ HpI/ISHaKaMI/I X n Y 3anansl B Buje Tpoek uncen (X, Y, n), rae n —
yacToTa HaOmoAeHui napsl 3Hadyenuii (X, ¥Y). Tpedyercs:

1) mocTpoUTh KOPPEISAIMOHHYIO Ta0IHILY;

2) HaiiTH BBIOOPOUHBIN KOA(DGUIIMEHT KOPPESALNH;

3) cocTaBuTh ypaBHeHUE perpeccuu Y Ha X.
X — CTOMMOCTb aKTUBHOW YacTH MPOU3BOJICTBEHHBIX (POHJOB, MIIH. pyO., ¥ — BbIpaboTKa MPOTyKIIUU
Ha ojHOro pabouero, Teic. pyo. (X, VY, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
11; 1; 2), (11; 1,2; 2), (11; 1,4; 1), (1L,5; 1; 1), (11,5; 1,2; 1), (11,5; 1.4; 1), (125 1,2; 2),
(125 1,4;2)}.
33. MeTtoaoM HaMMEHBIINX KBAJAPATOB BHIPOBHSATH IO MPSIMOU y =o+pX SMIIMPUYECKUE TAHHBIE

x| 1 1419 16 25
y|01]3]81]149 239




3.9 IlepeuyeHb TeOpeTHYECKHX BONPOCOB K IK3aMEHY
(n71st oTIeHKM 3HAHUT)

[TepeueHp TEOPETHUECKUX BOIPOCOB K IK3aMEHY
(ounast popma oOyueHus — 2 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccus jeTHss)

Paznen 6. aTerpanbHoe ucuncienue GyHKIUN OHOM NepEeMEHHOMN

6.1. [TonsiTue mepBooOpa3HOl W HeompeaeaéHHOro uHTerpaiga. CBOHCTBa HeOMpeneaEHHOTO
uHTerpaia. Tabnuia nHTerpanos.

6.2. HemocpencTBeHHOe HMHTETpUpoBaHHE. 3aMeHa TnepeMeHHou. [lomBenmeHue Tmoj 3HAK
muddepeHmnuana.

6.3. lHTerpupoBaHue 1o 4acTsIM.

6.4. luterpupoBaHue paloHaIbHBIX IpOOEi.

6.5. laTerpupoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH.

6.6. UnTerpupoBanne HEKOTOPBIX UPPALTMOHAIBHBIX (PYHKITHHA.

6.7. CrienMaJibHbIE IOICTAHOBKH.

6.8. [lonsATHE oOmNpenenéHHOro HWHTErpana, €ro IeOMETPUYECKUH U MEXAHUYECKUH CMBICIH.
CgoiictBa. ®opmyna Herotona-JleliOnuna.

6.9. 3ameHa nnepeMeHHON B ONpeesIEHHOM HHTerpaje. IHTerpupoBaHue 1o yacTsiM.

6.10. HecobctBennsie nuterpaisl I u Il pona.

6.11. IIpunoxxeHus onpeaeEHHOro UHTErpaia.
Paznen 7. ®yHKUMH HECKOIBKUX IEPEMEHHBIX

7.1. llonaTtne QYHKIMU HECKONBKHX TNepeMeHHbIX. OOmacTh ompeneneHust (QYHKIUH JBYX

nepeMeHHbIX. JINHUU ypoBHSL.

7.2. YacTHbIE IPOU3BOAHBIEC U TOJHBIA quddepeHnran GyHKINH HECKOIbKUX MEPEMEHHBIX.

7.3. HacTHble MPOU3BOAHBIE BBICIINX MOPSIKOB.

7.4. Ilpon3BoaHas 1o HanpaBieHuto. [ pagueHT.

7.5. JlokanbHbIE SKCTPEMYMBbI PYHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOXoanmoe 1 10CTaTouHOoe

YCIIOBUE DKCTPEMyMa.

7.6. YcnoBHbBIE SKCTpeMyMbl (DYHKIIMU HECKONBKHUX NepeMeHHbIX. DyHkius Jlarpamxka.
Paznen 8. MHTerpanpHoe ncurcieHne QyHKIIMU HECKOJIBKUX MTEPEMEHHbBIX. BEeKTOpHbIN aHanu3 u
AJIEMEHTBI TEOPUH OIS

8.1. KpaTtnsie unterpaisl. CoiicTBa. 'eoMeTpru4ecKuil CMBICII.

8.2. IIpniioskeHns KpaTHBIX MHTErpanoB. MI3MeHeHNe OpsAIKa HMHTETPUPOBAHUS.

8.3. KpuBonuHeliHble HHTErpaibl U UX IPUIIOKEHUS

8.4. IlonsaTre ckalsspHOTO U BEKTOpHOro noisi. CBOMCTBA.

8.5. XapaKkTepuCTUKN BEKTOPHOTO TOJIA.

Paznen 9. luddepennmanbabie ypaBHEHUS U CUCTEMBI.

9.1. IuddepeHunanbable ypaBHEHHS MEpBOro MOpsAKa. YPAaBHEHHS C pas3JelsIoLMMUCA
nepeMeHHbIMU. 3ana4ya Ko,

9.2. OgHopoanblie quddepeHnranbHble ypaBHEHHUS IEPBOT0 MOPSIKA.

9.3. JIuneiinple HeoTHOPOAHBIE MU PepeHIInaIbHbIE YPaBHEHUSI IEPBOTO MOPSAKA.

9.4. YpaBHenus bepnymin.

9.5. luddepenimanbuple ypaBHEHUSI BHICIINX TOPSAKOB, JOIMYCKAIOLIME TTOHWKEHHE MOPSAKa.

9.6. Jluneiinple nuddepeHInaNbHble  YPaBHEHUS BBICIIMX IOPSIKOB €  MOCTOSHHBIMHU
koa¢ddunmentamu. Meton Jlarpanxa.

9.7. Jluneiinple  nuddepeHInaNbHble  YPaBHEHUS BBICIIMX IOPSIKOB €  MOCTOSHHBIMHU
koa¢pdunmenTamu. Meto1 HeonpeaenEHHBIX K03(PPUIIMEHTOB.



[lepeueHsb TEOPETHUECKUX BOMPOCOB K IK3aMEHY
(ounas hopma oOydenus — 3 cemecTp, 3a0uHas hopma oOydIeHHS — Kypc 2 CeCcCHsl 3UMHSIS)

Pazgen 10. YncnoBbie 1 GyHKITMOHATBHBIC PSIBI

10.1. TMonsitme wumcnoBoro psga. Cxomumocts psaa. HeoOxomumoe yclioBHE CXOIMMOCTH.
Cymma psija.

10.2. IlpusHaku CpaBHEHHUS PSIOB.

10.3. Tlpusnak /lanamOepa cX0QMMOCTH 3HAKOTIOJIOKHUTEIbHBIX PSJIOB.

10.4. PagukanbHbIE M MHTETpaJIbHbI Npu3Haku Komn cXOAMMOCTH 3HAKOIOJIOKHMTEIbHBIX
PAIOB.

10.5. 3HakomepeMeHHbIC YHUCIIOBBIC PsAbl. AOCONIOTHAsS M YCJIOBHas CXOAUMOCTh. IIpm3Hak
JleiiOHuma.

10.6. ®dynknuonanbHble psanbl. [lonarue cremenHoro psiga. Teopema AGens. Oo6macth
CXOAUMOCTH, UHTEPBAJI U PAIUYC CXOJUMOCTH.

10.7. Paznokenue GpyHKIMI B cCTENEHHBIE psiabl Teinopa u MakiopeHa.

10.8. IlpumeHneHue psiioB sk MPUOIMKEHHBIX BEIYHCICHHIM.

10.9. Ilonsrue psaa Oypre. Koapdunuents! psaga Oypre.

10.10. Paznoxenne uétHoOU GyHKINU B psig Dypbe.

10.11. Paznoxenue neuétHout ¢pyHkiuu B psag Oypee.

10.12. Paznoxenne ¢pyHkuuii B psig Oypbe Ha MPOU3BOIBHOM IIPOMEKYTKE.

10.13. Joomnpenenenue GpyHkuuu 1 pasnoxeHus B psag Oypeoe.

Paznen 11. Teopust GdyHKIMI KOMILIEKCHOM TEPEMEHHOM.

11.1. TlonsiTne (yHKOMH KOMILIEKCHOTO TepeMeHHoro. JleiicTBUTENbHAS WM MHUMAash 4acTh
byHKIIH.

11.2. OcHoBHbIE 31€eMeHTapHbIe PYHKINHU. VX CBOICTBA U BHIYHCIICHUE.

11.3. YcnoBus Komm-Pumana. AHATUTUYHOCTH (PYHKITHH.

11.4. TuddepennmpoBanre GyHKINN KOMIJIEKCHOTO IIEPEMEHHOTO.

11.5. UuTerpupoBanue GyHKINN KOMIIJIEKCHOT'O IEPEMEHHOTO.

11.6. Paznoxxenue pynxun B psin Jlopana. OTeickanue KO PHUIIMEHTOB.

11.7. OcoOble TOUKU PYHKLUH.

11.8. BbIueTsl U UX NPUIIOKEHHUSL.

Pazgen 12. OnepannonHoe ucurcaeHme

12.1. OnepaunonHoe ucuncienue. [Ipeodbpazosanue Jlamiaca. OpuruHan u n300pakeHue.

12.2. Ucnonp30BaHue TaOIUIBI OPUTHHATIOB U NU300paXKeHUI.

12.3. Teopemsl pa3noKeHHUSL.

12.4. IlpunokeHus ONepalMOHHOI0 UCUMCIIEHUS K pelIeHnto TuddepeHIMaIbHbIX YpaBHEHUH.

3.10 TunoBbie NpaKTHYECKHE 3aJAHNUS K IK3AMEHY
(m7s OLEHKM YMEHUil, HaBBIKOB U (WJTH) OTIBITA JIEATEIILHOCTH)

PaCHpeI[CJ'ICHI/IG MMPAKTUYCCKUX 3a)1aH1/1171 K 3K3aMCHAM HaxXOAWUTCs B 3aKPBITOM JJIA
oOyuatomuxcs nocryne. PazpaboTaHHbIE KOMIIEKTHI TUMTOBBIX MPAKTUYECKUX 3a/IaHUH K DK3aMEeHaM
HE BBICTABJISIOTCS B DJIEKTPOHHYIO HH(pOpMaImoHHo-o0pa3oBarenbHyo cpeny 3a0KT Upl'VIIC, a
XpaHsaTcs Ha kadeape-pa3padorunke B cocrae @POC mo JuCHUIIIMHE.

Huxe npuBeaeHs! 00pasibl THIOBBIX MPAKTUYECKUX 3aJIJaHUH K IK3aMeHaM.



OO0pa31bl TUIOBBIX MPAKTHYECKUX 33JaHUN K 9K3aMEHY
(ounas hopma oOydeHus — 2 cemecTp, 3aouHas popma oOydeHuss — Kypce 1 ceccust JIeTHsIs)

1. HaiiTu HeompeneneHHbIE WHTErpabl.
Qg epeHIIMPOBAHUEM.

B 1Byx mnepBbIX MNpuUMepax MPOBEPUTH PE3yIbTaThl

1 II I v
SR e I E R W e L I v
6) J % | J.xz sin 2xdx; : J' #x{rzdx J. x)g :lxdx
r) j \S/% '[ xarcsin %dx ; J‘\/%dx. j %_zwdx

a)y=x2_5, y=X—3;

2

2 X
y=x"+1 y=—, y=5
0) 2
E N G
3. Haiitu momans owmmnca @ b°

. Haittu mnomanp kapauonmpr 2 = @(—cos

. Beruucnuts niomaab 06J18.CTI/I, OFpaHquHHOﬁ JIMHUSAMU.

(P)

won A<

5. Haittn muHy ayru e Y = Insinx
{x = R(cost +tsint);
6. Haiitu 1yinHy pa3BepTKH OKPYKHOCTH y =R(sint—zcost).
2 2, 2 _p2
7. Haiitu momiaap MOBEpXHOCTU Chepbl Xyt = R )

Yy +7 <R

o0

. Haiiti 06bém mapa

. Haittu oGnactu onpezenenust cneayromux QyHKIUN U cIeaTh YePTeKU:

2) Z=\l9—x2—y2;

B) Zzln(x+y); r) Z=X-+arccosy,

10. Haifti TuHUM YPOBHSI CIEAYIONIUX (PYHKITUMN:

6) z=1+-(x—y) :

a) Z=hl(x2+y2)

6) 2= arcsin(xy);

11. HaiiTu mOBEpXHOCTH YPOBHS (DYHKIIMIA:

a) I/t:X—y-FZ;

6) u:x2+y2+Z2.

B) T +4y7

12. Haiitu TOUKH pa3pbiBa QyHKIIHIMA:

a)z=1n1/x2+y2; 6)Z—m;
_ 1
z= 3 7=C0S—
B) (x_y) ; T) Ay
B y 1 6z 10z _
13. Jlana pyHkIus Cab il . lokazats, uto * 8x Y 8y yz



y2 . 2 0z 0z 2
7 = ~—— +arcsin(xy) X a——xy—+y =0
14. ana GpyHKmus 3x . Tlokasars, 4to X Oy

0’z 0z
_ 2 2 A2 2
z=In(x" +y” +2x+ 1). ITokxazaTs, 4TO oy

, 0%z 5 0%z , 0%z

15. lana pyHkius

+y +2xyz =0
— oM
16. Jlana ¢pynxuus < — € Tlokazarts, 4To Ox Oxdy
0z 0°z 070’z

z=In(x+e™) ox Oxdy Oy ox
17. Jana ¢pyHKIMS . Ilokazatsp, 4TO X

=X NI
18. ana GpyHKmus Y. Tloka3zatk, 4TO axay 9y
19. JTana dpynxmus < = S (X 3)- touyka Alxg: yy) u Bektop ¢~ {al’a2}. Haiiru:

1) grad z B Touke A,;

2) MpOM3BOHYIO B TOUKE A 110 HampaBjeHHo BekTopa ¢ .

22322+ 5xy2  ALD, 9=
20. MccnenoBarh Ha SKCTPEMYM CIEAYIONTHE (DYHKITHH:
2) =X —xy+y +9x-6y+20 6) z=yJx—y —x+6y

dxdy

[—=.
21. llepeiiTn K MOJSAPHBIM KOOPAMHATAM M BBIYHCIHTH JBOWHOW WHTErpai PNXEY e
(D) 3apano nepaBencTBamu X2 + y2 < 2X + 2y, X2 + y2 > 4.
[| ytexdxdy,
22. Beruncauth aBoitHON wuHTerpan (P rae obmacte (D) 3amaHa HepaBeHCTBaMU
0<x <2, tgx <y <2tgx, ctgx <y < 3ctgx, caenaB HaJUIekKallylo 3aMEHY IEpEMEHHBIX.

23. Haiitu 1utomiaas GUrypsl, 3aJaHHON HEPABEHCTBAMHU 3<p<2sin2g, 0<@<w/2 4 TOJIIPHBIX
KOOpJUHATaXx.

24. Haiitu o6bem V Tena T, orpaHU4eHHOr0 MOBEPXHOCTAMU X2 +y2 =4,z=8 —x2—-y2, z=0.

25. Haiitu niomaas noBepXxHocTH (£2), 3aJaHHON COOTHOIIEHUSAMHU Z = X2 +y2, 2 <4 .

OO0pa3Ipl THITOBBIX MPAKTHYECKUX 3aJaHUN K DK3aMEHY
(ounas popma oOyueHust — 3 cemecTp, 3a04yHast hopMa 00ydeHHUs1 — Kypc 2 ceccusi 3UMHSIS)

1. UccnenoBarh Ha CXOAMMOCTD YMCIIOBBIE PsAbI ¢ MOJokUTenbHbIMU wieHaMmH I, 1. MccnenoBars Ha
abCcomoTHYI0 U ycioBHYO cxoaumocth psa III. Haiitu obGnacte cxoammoctu (yHKIIMOHAIBHOTO
psana IV.

I II I v

< - n+1 = L ~ (x+2)
a) | Ly 25, 20 25

- n}\/niz o (n')Z w0 (_l)n 0 n2
0) ;ww ; HZ::‘ o Z‘nlnn_ ;2”@—1)"
e An® < (n* +1)" A pyr S & (x+3)”

i 2n+5 5 ( o j & (-D)"n 32

n
r) n=1 2n5+5 n=1 3n+s) . n=1 lnn n=1 3’l+1




2. I/ICCJIGI[OBaTI: Ha CXOOAUMOCTDb YHCJIIOBBIC 3HAKOIIOJIOKHUTCIIBHBIC PAABI:

i4”+5" i(mzj".

a) = 207 6) =i\ N

= 1
Z (n+D(x+2)"

3. HaiiTu 061acTh CXOIUMOCTH (PYHKITMOHAIBHOTO psijia !
0,2 2

jcos Y
-3 By
. Haiitu ¢ Tounoctsio go 10 OITpENIECJICHHBIA UHTETpall ©

. -3
. Beruncauts SN ¢ Tounocteio 1o 107

. -3
. Beruncuts S113 ¢ TouHOCTHIO bio) 107
. BeaepTuth 00J1aCTh, 33 JaHHYIO HEPABCHCTBAMH:

|Rez| < 1,|Imz| < 2

<o L A

8. BeruepTuTh 007aCTh, 33JaHHYIO HEPABEHCTBAMH:
T T
|z| < 2, Iiiarg(z—l} <3

9. BBIYHCIIUTD UHTETPAI:
zZ2+1
Sﬁz_“:? zz+4*sin§
€ [-m; m]

10. Paznoxuts B psig Oypbe QYHKIMIOY= X°, B HHTEpBAIE X
11. Onpenenuts BoruetT ¢pyukiuu f(z)=tgz .
1

2
12. Onpenenuts BoruetT ¢pyHkuu f(z)= z7+1 , B 0c000I1 Toukezp=1.

13. MeTtogoM OIEpallMOHHOTO MCYMCICHUS HAWTH dYacTHOE pemieHne auddepeHInaaIbHOro
ypaBHEHUA:X'+5X= 2, yIOBIETBOpAIOIIee HauaabHOMY yciaoBuio x(0)=1.
14. MeTtogoM OIEPallMOHHOTO MCYMCICHHUS HAWTH YacTHOe pemeHne auddepeHnnaaIbHoro
ypaBHeHus:x"'-2X"+x' = 4, ynosnerBopsioiiee HadanbHbIM yeinoBusamx(0)=1, x'(0)=2, x"(0)=-1.
15. MeTooM omepalimOHHOTO UCUYUCICHHSI HAWTH YacTHOE pelleHre CUCTeMbl nudQepeHnanbHbIX
YPaBHECHHN:

X =2x+2y+2

{ y=4y+1
)

YAOBJIETBOPSIOIIEE 3aJaHHBIM HauaabHbIM ycioBusiM: X(0)=0, y(0)=1.
16. MeToioM OMepalimOHHOTO UCUYUCICHHS HAWTH YaCTHOE pelleHre CUCTeMbl TudQepeHnanbHbIX
YPaBHECHHM:

{ X =x+4y

y=—-2x—-y+9

YIIOBJIETBOPSIIOLIEE 3alaHHbIM HadallbHBIM yennoBuaM: x(0)=1, y(0)=0.
17. Halitu cymmy psna

= 14
Z‘atgnz —T0n— 24
18. HOJ’IBSy}ICL pa3InIHbIMU METOJAMHU UCCIICA0OBATL HA CXOAUMOCTDL pAL
© gin? i
HZ;{ n? +1 .

19. Haiitu 0651aCTh CXOAMMOCTH (PYHKLIMOHATIBHOTO s



s} (x+5)2-n+1
24”-(2-:‘:—1).
=] (_l)n_ﬂ

Z(2-rz—1)2-(2-m+1)2

20. Beraucauts cymmy psima #=l ¢ TouHocts o = 0,001.
21. BoccTaHOBHUTH aHAIMTHYECKYIH) B OKPECTHOCTH TOYkH Zo= 0 QyHKIui f(z) Mo u3BECTHOU
JEeACTBUTENLHOM YacTu u(x, y) = €”-cos x + x u 3Hauenuro f(0) = 0.

22. BerauciauTh HECOOCTBEHHBIM HHTETPAJT

i i
'[ [xz +1)-[:r:2 +16)

—oa
23. BeluucauTh UHTErpall
z? +8in2z

p-1E3 sin%- (z — 71')

24. BocCTaHOBUTH aHAIMTUYECKYIO B OKPECTHOCTH TOYKHU Zo (DYHKIHIO f{Z) MO U3BECTHOH MHHMOW
4acTH v(x,y)= y+2x-yu 3Hauenuro f(0) = 0.



4 MeTtoan4eckne MaTepUaJibl, ONMpeAeA0lHe NPoleayPY OlleHUBAHUSA
3HAHMIi, yMEeHUIi, HABBIKOB M (WJIM) ONBITA JeITeJILHOCTH, XapaKTepPU3y0IMnX

B Tabmauue

IIPUBCACHBL

Tanbl GOPMUPOBAHMSA KOMIIETEHLIMIA

OIMKMCaHUusA mnmpoucayp IIPOBCACHUA KOHTPOJBbHO-OLCHOYHBIX

MEPONPUITHI U MPOLEAYp OLCHUBAHUS PE3yJIbTATOB OOYUEHHS C IMOMOIIbIO OIEHOYHBIX CPEJCTB B
COOTBETCTBHUH € pabouel MporpaMMoil TUCHUTUIHHBIL.

HaumenoBanue
OLEHOMHOrO Omnmcanus poueayps! MPOBEAECHHU KOHTPOIbHO-OLIEHOYHOTO MEPOIPHUSTHS
cpejicTBa 1 TIPOLIEAYPhI OLICHUBAHHA PE3yIbTaTOB OOyUCHHUS
[IperonaBaTens HEe MeHee, YeM 3a JBE HEIeNH 10 cpoka 3amuThl PI'P momkeH cooOmuTh
KaxaoMy oOydatomemycst Homep BapuaHTa PI'P. 3amanms PI'P BbUTOXKEHBI B 3JEKTPOHHOU
nHpopmannonHo-obpazoBarensHoil cpexe 3a0MKT UpI'VIIC, noctymHo# oOydaroriemycs
PacucTHo- yepes ero JuuHbli kabuHeT. PI'P nomkHa ObITH BEINOJIHEHA B YCTaHOBJICHHBIH IIpenoiaBaTesieM

rpaduyeckas pabora
(PTP)

CPOK M B COOTBETCTBHH C TpeOGoBaHMsMH K odopmieHuto PI'P (texcToBoil u rpaduueckoi
yacrteil), chopmynupoBanHbiMU B [lonoxennu «TpeOoBaHus K OPOPMICHHIO TEKCTOBOW U
rpadudeckoii  AokymeHTtarmu. HopMmokoHTponb» (B mocienHed penakiuu). PI'P B
HA3HA4YCHHBIA CPOK CHAKOTCS Ha NpoBepKy. Ecinu mpeagycMorpeHa ycrtHas 3amura PI'P, to
oOydJaromuiicss OOBACHIET pEIIeHNE 3a1ad, yKa3aHHbBIX NPENoJaBaTeNieM, M OTBEYaeT Ha €ro
BONPOCHI

KonrponbHas padbora

[IpenonaBarenbs Ha yCTAaHOBOYHOM 3aHSATHH JOBOAMUT A0 OOYYaIOIIMXCSA: TEMBI, KOJINYECTBO
3aJaHUii B KOHTPOJbHOW pabore. KoHTpompHas paboTa momkHa OBITH BBHINOJHEHA B
YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHHM C TMpaBWIaMH K OQOPMIICHHIO (TEKCTOBOW W
rpadudeckoit gacreit), copmynupoBaHHbiME B [lomoxennn «TpeOoBaHUS K OGOPMICHHIO
TEKCTOBOH W Trpauyeckod JOKyMEHTauuH. HOpPMOKOHTpONB» B TOCHEIHEH pelaKiuy.
BrimonHeHHass KOHTposbHas paboTa mepemaercss Uil NPOBEPKH IIPENOAaBaTelIi0 B
yCTaHOBJICHHBbIE CpPOKH. Eciau KoHTponbHas pa0oTa BBINOJHEHa HE B COOTBETCTBUH C
yKa3aHUSIMU WM HE B IIOJIHOM 00beMe, OHa BO3BpallaeTcs Ha J0paboTKy

Jloxmnan

3ammra JOKNaJ0B, NMPEeIyCMOTPEHHBIX paboueil mporpamMMoi JUCLUIUIMHBI, MPOBOIUTCS BO
BpeMsI IpakTHUECKUX 3aHATUH. [IpenonaBarens Ha MPAKTUYECKOM 3aHATHH, MIPE/IIEC TBYIOIEM
3aHATHIO MIPOBEICHUSI KOHTPOJIS,, JOBOAUT A0 OOYYaIOMIMXCS: TEMY JOKJIAaJOB M TpeOOBaHMS,
MIPEABSIBIISICMbIE K MX BBINOJHEHHUIO U 3aI[UTE

PazHoypoBHeBbIE
3a71a4u

BrinonHeHe pa3HOYPOBHEBBIX 3a/1ad, IPEyCMOTPEHHBIX paboueil mporpaMMoi AUCIHIIIIMHEI,
MIPOBOASATCS BO BPEeMsI NPAKTHUYECKUX 3aHATHI. Bo Bpems BBHINOIHEHMS 33aHUN pa3peraeTcs
MIOJIb30BAaThCSl  y4eOHMKaMHM, CIPABOYHMKAMH, KOHCIEKTAMHM JIEKIWH, TeTpagsiMH Ui
MIPAKTHYECKUX 3aHATUI

KoHncnekt

3amuTa KOHCIIEKTOB, NMPEIYCMOTPEHHBIX pabodeil MporpaMMol ANCIMILUINHEL, TPOBOANUTCS BO
BpeMs NpakTHYEeCKnX 3aHATHH. [IpernogaBarens Ha MPAKTHUECKOM 3aHATHH, MPEAIIEC TBYIOIIEM
3aHATHIO IIPOBEJECHUS KOHTPOJIS, IOBOJIUT /10 OOYYAIOIIUXCs: TEMY KOHCIIEKTOB M TpeOOBaHNS,
IIPebABISIEMbIE K X BBITIOJIHEHHUIO U 3aIIUTE

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)

TecTtupoBaHue MPOBOAUTCS 10 Pe3yJIbTaTaM OCBOCHUS TEM WJIU PAa3Ae/IOB AUCLMILIMHBI WU 110
OKOHYAaHUI0 €€ M3y4yeHUs BO BpeMs IpaKTUYECKUX 3aHATUI. Bo Bpems npoBencHus
TECTUPOBAHUS MOJIB30BAThCA YUeOHUKAMHU, CIIPAaBOUHUKAMH, KOHCIIEKTAMHU JICKIIUH, TeTpaasMu
JUll TIPakTHUYECKUX 3aHATUN He paspeuieHo. IIpenopaBaTens Ha NPAaKTUYECKOM 3aHSATUH,
MIPEIIECTBYIOIEM 3aHATHIO IPOBECHHS TECTa, TOBOJUT J0 O0YJIAIOIIUXCS: TEMbI, KOJIUYECTBO
3aJaHUi B TECTE, BPEMs BBINIOJIHEHMS. Pe3yibTaThl TECTHPOBAHUS BUIHBI OOydaromeMycs Ha
KOMIIBIOTEPE Cpa3y MOCE IPOXOKIACHHUS TeCTa

Jns opraHu3alM ¥ TMPOBEACHHUS MPOMEKYTOUHOM aTTECTAllUU COCTABISIOTCS THUIIOBBIE
KOHTPOJIbHBIC 33/IaHHS WM MHBIE MaTepUalIbl, HEOOXOIMMBIE ISl OIICHKH 3HAHWI, YMEHHM, HAaBBIKOB
U (UJM) OMBITA AEATEIHHOCTH, XapaKTePU3YIOIINX dTarnbl GOPMUPOBAHUS KOMIETSHIUI B Mpoliecce
OCBOEHUS 00pa30BaTEIbHOM MPOTrPaMMBI.

[lepeyeHb TEOPETUYECKUX BOMPOCOB M THUIOBBIE MPAKTHUECKUE 3aJlaHUs PA3HOTO YPOBHS
CIIO)KHOCTH ISl TPOBEACHUSI MPOMEXKYTOUHOM arTecTaluu oOyyaroniuecsl IMOJy4aioT B Hayaie
ceMecTpa dYepe3 DIEKTPOHHYI HH(popMannoHHO-oOpazoBaTenbHytlo cpexy 3ablKT HpI'YIIC
(TMuHBI KaOWHET 00yJaroIIerocs).




Onucanue npouenyp NpoBeJeHusi NPOMeKYTOYHOH aTTecTannu B (popme 3a4era
1 OLICHWBAHMS Pe3yJIbTATOB 00y4YeHHUs

[Ipu mpoBeneHUM NPOMEKYTOUHOM arTecTalu B (opMe 3adera IpernofaBaTellb MOXKET
BOCIIOJIb30BaThCs Pe3yIbTaTaMH TEKYIIETO KOHTPOJIS yCIEBAeMOCTH B TeueHHue cemectpa. C 11enbro
UCIIOJIb30BAaHUS PE3YJIbTATOB TEKYHIEro KOHTPOJIS YCIEBAaEMOCTH, IPENOAaBaTeb MOJICYUTHIBAET
CPEIHIOI0 OLIEHKY YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIUH oOyyaromerocsi (CymMma OLEHOK,
MOJIYYEHHBIX 00YUYaIOLIUMCS, IETUTCSA HA YUCIIO OIICHOK).

HIkana u KpuTepum oLleHUBAHUS YPOBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHUIMIA B pe3yJbTaTe
U3yYeHH sl JUCHUIIMHBI IPU MPOBeIeHUN MPOMeKYTOUHOM aTTeCTAlNHU
B (popMe 3a4eTa 10 pe3yJibTATaM TEKYIIEero KOHTPOJIs
(0e3 10MOJTHUTEJIbHOI0 ATTECTAIIMOHHOTO UCTILITAHUA)

CpenHsis OLleHKa ypOBHS
c(hOpMUPOBAHHOCTH KOMITCTCHITII Illkana oueHuBaHUA
10 Pe3yIbTaTaM TEKYIIEro KOHTPOIS

Ornenka He MeHee 3,0 1 HET HU OJTHOM

o «3a4TCHO»
HCYAOBJCTBOPUTCIIbHON OLICHKHU MO TCKYIIECMY KOHTPOJIIO

Ornenka MeHee 3,0 WiIu OTydeHa XOTs OBl OJHA
HEYJOBJICTBOPUTEILHAS OIICHKA M0 TEKYIIEMY KOHTPOIIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs chopMHPOBAaHHOCTH KOMIIETEHIIMN OOYy4aromierocsi He COOTBETCTBYET
KpUTEpUSAM TIOJy4YeHUs 3adera Oe3 JIOMOJHUTEIBHOIO aTTECTAllMOHHOTO HCHBITaHHS, TO
MIPOMEXYTOUHAsl aTTecTalus NPOBOAUTCA MO TEPEYHI0 TEOPETUYECKUX BOMPOCOB U THIIOBBIX
MPAKTUYECKHUX 33J[a4 WM B (JOpME KOMITBIOTEPHOT'O TECTUpOBaHUs. [IpoMekyToUHas arTecTamnus B
dbopme 3aueTa ¢ MPOBEACHUEM aTTECTAIIMOHHOI'O MCIBITAHUS MPOXOJIUT HA MOCIASAHEM 3aHATHH TI0
JUACIUTLIMHE.

[Ipu mpoBeAeHHHM MNPOMEKYTOYHOW arTecTaluu B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3aaaHus ¢dopmupyercs n3 OT3 mo AuCIUIUIMHE CIydalHBIM 00pa3oMm, HO C
ycnoBueM: 50 % 3amaHuil TOMKHBI OBITH 3aJaHUSIMU OTKpBITOro Tuna u 50 % 3amaHuil — 3aKpHITOrO
THIIA.

Onucanue npouenyp npoBeieHUs: MPOMeKYTOUHOH aTTecTauuu B (popMe 3K3aMeHa
W OLICHMBAHUS Pe3yJIbTAaTOB 00y4eHHA

[TpomesxyTouHas arTecTanus B popMe 3K3aMeHa IMPOBOAUTCS MYTEM YCTHOTO coOeceJOBaHuUs
1o OuseraM Win B popMe KOMITbIOTEPHOTO TECTUPOBAHUSI.

[Ipu mpoBesaeHUH NPOMEXKYTOUHOM arrectauuu B ¢opMme cobeceoBaHMs OWIIETHI
COCTaBJISIIOTCSL TAKUM 00pa3oM, 4TOOBI KaXK/IbIi M3 HUX BKJIIOYAJ B c€0sl TEOPETUUYECKUE BOMPOCHI U
IIPAKTUYECKUE 3a/1aHNUS.

buner cogep uT: 0JUH TEOPETUYECKUI BOMPOC JIJIsl OLIEHKH 3HAHHUM (BBIOMpAETCS U3 epeUHs
TEOPETUYECKHX BOIPOCOB K AK3aMEHY) M JIBa MPAKTUUYECKUX 3aJaHUS JUI OLEHKH YMEHHH, HABBIKOB
u (w1M) ombiTa AESITENbHOCTH (BBIOMpAIOTCS W3 MEpPEYHs] TUIMOBBIX MPAKTUYECKUX 3aJaHuM K
9K3aMEHY).

Pacnipenienenne TeOpeTUYECKUX BOMPOCOB M MPAKTUUYECKUX 3aJaHUN MO 3K3aMEHAI[MOHHBIM
OuneraM HaXOAUTCS B 3aKPBITOM JUIsl oOydaromuxcs goctymne. PazpaboTaHHBIN KOMIUIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABIACTCS B DJIEKTPOHHYIO HH(GOPMAIIMOHHO-00PAa30BaTEIbHYIO CPEIy
3a6KT UpI'VIIC, a xpanutcs Ha kadenpe-pazpadorunke @OC Ha OyMaKHOM HOCUTENIE B COCTaBe
dOOC no gucuuniInge.

Ha sx3amene oOydatomuiics Oeper Ouier, A MOATOTOBKM OTBETAa Ha 3K3aMEHAIlMOHHBIN
Oowter oOydJaromemMycsi OTBOAUTCS BpeMsl B Tipeenax 45 MuHyT. B mporecce oTBeTa oOydaromerocs
Ha BOIIPOCHI M 3aJlaHusl OMiieTa, IpernoiaBaTesb MOXKET 33/1aBaTh JOTOJIHUTEIBHBIE BOTIPOCHL.




Kaxnaplii Bompoc/3amanue OuiieTa OICHWBACTCS MO YETHIPEXOAIUIPHOW CHCTEMe, a jaaliee
BBIYHMCIISIETCS CpellHEee apu(PMETHIECKOE OIEHOK, MOTYYEHHBIX 3a KX bl Borpoc/3amaanne. Cpennee
apu(pMeTHIECKOe OIEHOK OKPYIIISIETCS JI0 1EJI0T0 MO MPpaBUIaM OKPYTJICHUS.

[Ipu mpoBefeHUU MPOMEKYTOUYHOM aTrTecTaliuk B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3amaHus ¢dopmupyercs n3 OT3 mo aucuuruimHe ciydailHbIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuii JOKHBI OBITH 33JIaHUSAMH OTKPBITOro THHA U S0 % 3a1aHuil — 3aKPBITOTO
THIIA.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

@ Gl YTBEPXJIAIO
3aBenyroumii kadeapoit
3a6KT UpI' VIIC 3 i 6 No 1 «IMuM)y
20 /20 K3aMeHAIIMOHHBIH OuiieT Ne 3a6VDKT,

y‘Ie6HI>II71 ron 110 JUCHUIIIIMHEC «MaremaTuka»

H.B.Ilemkos

1. IlonsTue nepBooOpa3HoOii U HeorpeaenEHHOro nuTerpana. CBoNcTBa HEOIPENEIEHHOTO
uHTerpaia. Tabnuua uHTerpasos

2. Haiitu HeomnpeneneHHble HHTETpaisl. [IpoBeputh pe3ynbraTsl AuddepeHunpoBaHIEeM.
cos xdx

J.S’S.lex
10z 10z z
3. Jlana KLIHA 7 S Iloka3ath, YTO — — + —— = — .,
aa by (x*—y*)’ xox ydy y’

Cocmasun: ooyenm xageopvr [IMuM M.B.Cmpuxaps




