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KBAJIUpUKALHUSA
TexHUK-Cy10MeXaHUK

APXAHI'EJIBCK
2021



Ipunoxenune
K pado4eil mporpamme
EH.01 MaremaTuka

PABPABOTYHUKMU:

UuctsikoBa AHHa ['eoprueBHa, pyKOBOJMUTENb ITUKIOBONH KOMHCCHH MAaTeMaTHYECKUX U
06HII/IX CCTCCTBCHHOHAYYHBIX AOUCHHUIUIMH, TMIPCIogaBaTciib BBICIIIEN KBaIII/I(i)I/IKaIII/IOHHOI\/’I
KaTeropuy,

®edunona Enena ®denopoBHa, npenoaaBaTelib, KaHAUAAT M€JarOTHYECKUX HAYK

KoMmieKT KOHTpPOJIBHO-OLIEHOYHBIX CPEACTB MO yuyeOHOH auciumiuHe EcrecTBeHHbIE
Hayku — EH.01 Maremaruka pazpabotan B cooTBeTcTBHM ¢ DeepalbHbIM rocy1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CPEIHEro MpOo(peCCHOHATFHOIO 00pa30BaHus MO CIEHUATBHOCTH
26.02.05 DOxcruryaramusi CyIOBBIX HSHEPreTHYECKUX YCTAaHOBOK, YTBEPXKICHHOTO MPHKA30M
MunucrepctBa npoceuieHust PO or 26 nosiOps 2020 roma Ne 674, paboueilt mporpammoit
y4eOHOU JUCITUTIITMHBI.
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COJEPKAHUE
[TACIIOPT KOMITJIEKTA KOHTPOJIbHO-OLIEHOUHBIX CPEJICTB

KOJUOUKATOP OUEHOYHBIX CPEACTB

CHUCTEMA OLIEHKHA OBPA3OBATEJIbHBIX JJOCTUXKEHUN
OBYUYAIOIINXCA 10 KAXKXIAOMY OLHEHOYHOMY CPE/JICTBY

BAHK KOMIIETEHTHOCTHO-OLIEHOUHBIX MATEPHAJIOB UL
OLIEHKM  YCBOEHHUSI PABOYEM  IIPOTPAMMbBI  VUEBHOW
JIACLIUTUIMHBI
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1. MACHHOPT KOMIUVIEKTA KOHTPOJIbBHO-OHEHOYHBIX CPEJICTB
IO YYEBHOW IUCIUIIJINHE
EH.01 MaremaTuka

1.1. ObaacTh NpMMeHeHHUs1 KOHTPOJIbHO-OLIEHOYHBIX CPEJACTB

KontponbsHo-otieHounbie cpenactBa (manee — KOC) sBIsAOTCS 4acTblO HOPMATHBHO-
METOJMYECKOr0 OOECHEUYeHUs CHCTEMbl OIICHMBAHHUS KauecTBAa OCBOCHHUS OOY4arOIIUMUCS
MpOrpamMMbl  TIOJITOTOBKH  CIICIIMAIUCTOB CPEIHETO 3BEHA 110 CIEIHAIbHOCTH 26.02.05
OKcIulyatanus CYAOBBIX DHEPreTUYECKUX YCTAaHOBOK M O0ECIeYMBAIOT IOBBIINIEHHWE KauecTBa
00pa3oBaTeNbHOTO Mpoliecca.

KOC no y4eOHON MUCHMIIMHE MPEACTaBIAET cO00M COBOKYIMHOCTh KOHTPOJIUPYIOIIUX
MaTepHajoB, TMPEIHA3HAYEHHBIX Ui M3MEPEHHUS YPOBHS JOCTIDKEHHUS O00ydJarommMmcs
YCTAHOBJICHHBIX PE3YJIbTaTOB O0OyUEHHUS.

KOC mo yueOGHOH OUCHMIUIMHE HCIOJB3YETCS MPU MPOBEACHUM TEKYIIETO KOHTPOJIS
yCIIeBAEMOCTH M MMPOMEKYTOYHON aTTeCcTalluu 00y4JaroXcs B BUJIE HK3aMEHa.

1.2. Pe3yabTaThl 0OCBOECHHS Y4eOHOI 1M CUMIJIMHBI, MO/JIeKallie POBepKe

Kon Ymenust 3nanus
IIK, OK

OK 01 | VY1 Boibupars onTumanbHbie 31 [IpuMeHseT MaTeMaTH4eCKUE METOIbI

CIIOCOOBI pelIeHUs 3a1ay. pereHus 3a/1a4 B IpoQecCHOHaTbHON
JIESITEIbHOCTH.

OK02 |V2 Ocy1iecTBisITh nmouck | 32. Brinensier poQeCcCUOHAIBHO-
HE00XO0IUMOI uHbOpMaIuy, | 3HaYUMYI0 HH(OPMAIINIO; 33/1a€T BOIPOCHI,
MOJIb3YETCS pa3HOOOpa3HO | YKa3bIBAIOIINE HA OTCYTCTBUE WH(POPMAITUH,
CIIPaBOYHOM JUTEpATypoid, | HEOOXOAMMON NS peuieHus  3ajauu;
AIIEKTPOHHBIMU pecypcamu; | HAXOOZUT B TEKCTe  3alpallnBaeMyIo
UCIIOJIb30BaTh pasnuyHble | ”HQopMaIMio (OmMpesaeseHne, JaHHbIE |
UCTOYHUKHA TUTst MOJTOTOBKH; | T.IL.);  COMOCTAaBIsACT HH(POpPMAIUIO W3
TOTOBUTH MPE3EHTALNUH, TOKJIAbI. pa3IMYHBIX ~ HMCTOYHUKOB,  ONpeAesser

COOTBETCTBHE HMH(OPMAIMU TMOCTABICHHON
3ajaue

OK 03 | Y3 BeINoaHATh cCaMOCTOSITEbHBIC 33 JlaeT aieKkBaTHYIO CAMOOIICHKY Mpolecca
paboThI; UCIIOIB30BATH PA3IMYHBIE U pe3yabTaTa ydeOHOU U
UCTOYHUKH JJIS1 TIOATOTOBKH K poheCCHOHATTLHOMN IeATEIbHOCTH;
3aHATUSAM; y4acTBYeT B MPO(ECCHOHATBHO — 3HAYUMBIX

MEpPONPHUATHX (B KPY)KKaxX, HAyIHO-
NPaKTUYECKUX KOH(DEpEeHIUAX, KOHKYpCcax
110 MPOQIIIIO CIIENUATBHOCTH U Jp.)

OK 04 | Y4 B xozne oOyueHus 34 CobmoiaeT TpeGOBaHUs 1€7I0BOM
B3aWMO/ICHCTBYET C pYKOBOACTBOM, | KYJIBTYpHI  THKETA
IpernoiaBaTeNsiMu, ¢
OJTHOKYPCHUKaMHU

OK 09 | V5 Co3naBath mpe3eHTalMy B 35 Kak ocymiecTBisercs: IOMCK
pa3anyYHbIX opMax nHpopmanuu B cetn HTEpHET 1

Pa3IUYHBIX AIEKTPOHHBIX HOCUTEIISAX




OcBoenne  copepkaHuss  y4eOHOM  JAUCHUIDIMHBI  00ECMEeYMBAET  JTOCTHIKEHUE
00yYaromUMUCS CICTYIOIIUX JHYHOCTHBIX PE3YJIBTATOB MPOTPAaMMbI BOCITUTAHUSI:

JInuHOCTHBIE pe3yJIbTAThl peaju3alu NPOrpaMMbl BOCIIUTAHUS, ONIpe/ieIéHHbIE
0TpacjieBbIMH TPeOOBAHUAMM K /1€JI0BbIM Ka4eCTBaM JIMYHOCTH

Kon DopMyJIHPOBKA

JIP 14 | TIposBAsIFOIIHA CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
ycnenHou npodeccuoHaIbHON 1 001IECTBEHHON JesITeIbHOCTH




6
2. KOAM®UKATOP OIEHOYHBIX CPEJICTB

QO YHKINOHAIBHBINA IPU3HAK
OLICHOYHOI'O CPEICTBA Merton/popma KOHTpOIIS
(THI KOHTPOJIBHOTO 3aJaHUs)

KonTponbHas pabora, HHAMBHAYabHOE JOMAIllHEE 33aJaHue, JabopaTopHas padoTa, IpPaKTHUYECKHUe

Pacuérnas 3anaua M N
3aHsTHS, T (EepPSHIIMPOBAHHBIN 3a4€T, IK3aMEH

IIpakTnueckoe 3agaHue JlaGoparopHas paboTa, mpakTHUeCKHe 3aHsIThs, Ju(depeHINPOBAaHHbBIN 3a4€T, IK3aMEH

TecT, TecToBOE 3a71aHUE TectupoBanue, qudhepeHIPOBAHHBIN 3a4ET, IK3aMEH

VY4eOHBIH MPOEKT, HCCIAEAOBATEIbCKUN, O0OyJarouuid, CEPBUCHBIN, COLMAIBHBIA TBOPUYECKHH,

[IpoektHOE 3a1aHKE .
pPEeKJIaMHO-TIPE3EHTAlMOHHBIH

PaCHpe,I[CJ'ICHI/IC THUIIOB KOHTPOJIbHBIX 3a,I[aHPII>i 10 3JIEMEHTaM 3HaHHUH U YMeHI/Iﬁ

Coneprxanne y4eOHOTo Tun KOHTPOJIBLHOTO 33/1aHUS
MaTepuaa 1o
nporpamme VI | V2 | V3 |V4|VY5]V6|VY7|VY8|VY9 |3l |32 33 34 35 36 37 38
y4eOHOU JUCIUILITNHBI
\ Pasnen 1. DnemMeHThI BEKTOPHOM anreOpsl. ..
Tema 1.1 Bexktopst u | Kpl Kpl |Kpl |Kpl| Kpl | Ji|
KOOPJAMHATHI Cpl JUJCpl A1 Kpl Cpl|Cpl|Cpl] Cpl
\ Paznen 2. KomruiekcHbIe uncia
Tema 2.1 OcHOBHEIE il il
TTOHSITHS T A A A
Tema 2.2 Jlevicteust Han | Kp2 1 lcp2l 1l 1 Kp2 Kp2 | Kp2 |Kp2| Kp2 | Ji|
KOMIUTEKCHBIMH unciamu | Cp2 P Cp2 Cp2|Cp2|Cp2| Cp2
‘ Pazpnen 3. CucreMbl ypaBHEHHI
Tema 3.1 Pemenne cuc- |Kp 3 Kp3|Cp3 Kp3|Cp3|Kp3|Cp3 A A Cp3 A Cp3
i A Cp3| A A Cp3 Cp3 Cp3
TEM ypaBHEHUI Cp3 P> [Kp3 | “p> [Kp3 | “P> Kp3
\ Paznen 4. OCHOBHBIE MOHSATHS M METOABI MATEMAaTUYECKOTO aHATTN3a
Kp4 Kp4 | Kp4 | Kp4 | Kp4 | Kp4 Kp4 Jil| Jil|
Tema 4.1 IIponsBoaHas Cp4 O |Cpd| O | A Cp4 |CP4|Cp4 | CP4| Cp4| CP4
Kp5 Kp5 | KpS | Kp5 | KpS |KpS| KpS A A Jil|
Tema 4.2 Unrterpan Cp5 O |Cp4| O | O Cp3 | Cp5 | Cp5| Cp5| Cp5|  Cps
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Coneprxanne y4eOHOTO Tur KOHTPOJILHOTO 3a/IaHUS
MaTepuasa 1o
nporpamme VI | V2| V3 |V4|VY5|V6|VY7|VY8|VY9 |31 | 32 33 34 35

y4eOHOM TUCITUTUINHBI

‘ Paznen 5. OcHoBBI Teopun U hepeHIaTBHBIX YPaBHCHUM

Tema 5.1 pi| Ji|
[IpocTreiimue Kp6 n|cp6| | o Kp6 | Kp6 | Kp6 | Kp6 | Kp6| Kpb
muddepennuansasie | Cpob Cp6 | Cp6 | Cp6 |Cp6 |Cp6| Cpb
ypaBHEHUS
‘ Pasznen 6. Paanl
T2 A A
Tewma 6.1. Psagsl Cp7 O |Cp7| A | A Cp7|Cp7|Cp7|Cp7|Cp7| Cp7

‘ Paznen 7. OCHOBBEI TCOPUU BepOHTHOCTeﬁ 1 MaTeMaTHYECKOM CTaTUCTUKHU

Egﬁg;ﬁﬁ)ﬁﬁ‘m" Kp7 Kp7 | Kp7 | Kp7 |Kp7 |Kp7| Kp7 A A
Tema 7.2 Kp8 nlcps|l o | ol on Kp8 | Kp8 | Kp8 | Kp8 |Kp8| Kp8 Ji| Ji|
Cnyuaitnas BennunHa | Cp8 Cp8|Cp8|Cp8|Cp8|Cp8| Cp8
[Ipomexxyrounas 5 CIRENC) 3 9| O
aTTecTanus

VYcnoBHBIE 0003HAYCHUS:

TK — TeCTOBBINA KOHTPOJIb;

KP — BbINOIHEHNE KOHTPOJIBHON PaboOTHI;

CP — BbINONHEHNE CAaMOCTOSITENIHON pabOThI
J1 — cooOuienue, T0KIaa

3 — ’K3aMeH



3. CHCTEMA OLEHKH OBPA3OBATEJIBHBIX JOCTHXKEHU OBYUYAIOIINXCA
MO KAXKJIOMY OHEHOYHOMY CPEACTBY
OrneHKa MHIUBUAYAIBHBIX 00Pa30BaTENbHBIX JOCTIDKEHHH 10 pe3yjbTaTaM TEKYIIeTo
KOHTPOJISI U TPOMEKYTOUYHOW aTTECTAllMd TPOM3BOJIUTCS B COOTBETCTBUHU C YHUBEPCAIbHOMN
IIKaJI0i (Tabnuia)

[TpoueHT KadecTBeHHast OIICHKA WHIWBHYaTbHBIX
PE3yIbTaTUBHOCTH 00pa30BaTeNbHbIX JOCTHKCHUN
(TIpaBWIIBHBIX OTBETOB) Oast (OTMETKa) BepOaIbHBIN aHAIOT
90-100 5 OTIINYHO
80-89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

Kpurepuu o1ieHKH BBITTOJIHEHHOTO MPAKTHYECKOTO 3aaHus

Onenka 5 («OTJIIMYHO») CTaBUTCS 3a PabOTy, BHIMOJHEHHYIO IMOJHOCTHIO 0€3 OmUOOK U
HEIOYETOB.

Onenka 4 («XOpoIIO») CTaBUTCA 32 paOdOTY, BHIOJIHEHHYIO MOJHOCTHIO, HO MPU HATUYUU
B Hell He OoJiee 0fHOM Herpy0oii ommOKH U 0OTHOTO HelouéTa, He OoJiee TPEX HEJOUETOB.

Onenka 3 («yI0BJIETBOPUTENBHOY) CTABUTCS, €CITU 00yJatoIIUiCs TPABHIIBHO BBITOIHIIT
He MeHee 2/3 Bcell paboThI UM JOMYCTHI HE 6ojiee 0JIHOM Ipy0Ooil ommOKHu U 1BYX HEI0YETOB,
He OoJiee 0J1HOM TpyOOii 1 0OTHON HE TPyOOoH omKOKu, HEe 0osiee TPEX HErPyOBbIX OMIMOOK, OJTHOU
HEerpyOo# ommMOKU 1 TPEX HEJOUYETOB, TPH HATWIUN YETHIPEX -TISITH HETOUETOB.

Ouenka 2 («HEYIOBIETBOPUTEIIBHO») CTaBUTCSA, €CIM YHCIO OMMOOK M HEIOYETOB
MPEBBICUIIO HOPMY JUJIsl OLICHKH 3 MJIM MPABHJIBHO BBIITOJHEHO MeHee 2/3 Bcel paboThlI.

Kputepuu orieHKM OTBETOB B X0J1€ YCTHOTO OIpoca

OneHuBaeTcsl MPaBUWIBHOCTh OTBETa OOy4aloOmIerocss Ha OJWH U3 MPHUBEAEHHBIX
BOIPOCOB. [Ipy 3TOM BBICTaBISAIOTCS CIEAYIOLIUE OLICHKHU:

«OTIANYHOY» BBICTABIAETCS MPHU COOMIOICHUN 00YUYAIOUTUMCS CIEAYIOIIUX YCIOBU:

— MOJIHO PacKphLI COJIepKaHHe MaTepuana B 00bEéMe, MPeayCMOTPEHHOM MPOrpaMMOi,
CoJIep>KaHUEM JICKIINH U yYCOHUKOM;

— M3JIOKUJT ~ MaTepHaJl TPAMOTHBIM  SI3BIKOM B OMNPEACIICHHOW  JIOTHYECKOM
MOCJIEI0BATEIbHOCTH, TOYHO UCTIONB3YS CHEHUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— MoKa3ajl yMEHHE WUTIOCTPUPOBATh TEOPETHUYECKUE TIOJNOKEHUS KOHKPETHBIMHU
puMepamMu, MPUMEHITh X B HOBOW CUTYAIlMH MPU BBITTOJTHEHUH MPAKTUIECKOTO 3a/IaHNS,

— MPOJAEMOHCTPUPOBAT YCBOGHHE paHee M3YYEHHBIX COMYTCTBYIONIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUHUBOCTD UCIIOIB3YEMBIX MIPU OTBETE YMEHUM U HABBIKOB;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HABOASIIUX BOIIPOCOB MPEIO1aBaTesl.

[IpuMeuanue: g MONMYYEHUST OTMETKH «OTJIMYHO» BO3MOXKHBI OJIHA-IBE HETOYHOCTH
MIPU OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOPhIE O0O0YUYAOIIUNICS JIETKO
MCITPaBUJI TI0 3aMEYAHHIO TTPETI01aBaTEIIs.

«XOopo1o» - OTBET OOYYAOIIETOCs B OCHOBHOM Y/IOBJIETBOPSET TPEOOBAHUSM HA OLICHKY
«OTIUYHOY, HO MPU ITOM UMEET OAUH U3 HEJJOCTATKOB:

— B HWBJIOKEHWW JIOMYIIEHBI HEOOJIbIINE TPOOENbl, HE HCKAa3UBIINE JIOTUYECKOTO M
WH()OPMAIMOHHOTO COJIEPKaHMS OTBETA;

— JIONYILEHbl OJMH-IBa HEAOYETA MpPU OCBEUIEHWH OCHOBHOTO COJEpXkKaHUsl OTBETa,
WCITPaBJIEHHBIC 110 3aMEYaHUIO TIPETIOIaBaTeIs;
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— JIoNyHIeHbl omuoOka min Oosiee JBYX HEAOYETOB MPU OCBEIICHHUH BTOPOCTEIEHHBIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIE 10 3aMEYAHUIO MPETOJaBaTeNsl.

«Y IOBIIETBOPUTEIHHOY BBICTABIISIETCS IIPU COOIOICHUH CIEIYIOIIUX YCIOBUIA:

— HEIOJIHO WJIM HEMOCJENI0BAaTEIbHO PACKPBITO COJEp)KAaHUE MaTepuaia, HO IOKa3aHO
oOmiee MOHUMaHUE BOIMPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOUHBIE JUIsSl JAIbHEHUIIEro
YCBOGHHUS MPOTrPaMMHOIO MaTepuana, HUMENHCh 3aTPyIHEHUsS WIM JOMYIIeHbl OIIUOKU B
ONpENEICHUN TOHATUHI, WCIOIb30BAHUM TEPMHUHOJIOTMM M BBIKJIAJKAX, WCIPABICHHBIE IOCIIE
HECKOJIbKUX HaBOJSIUX BOIIPOCOB MPEIO1aBaATENS;

— oOyyaromuiics He CHpaBWiICcs C NPUMEHEHHEM TEOPHUH B HOBOW CHUTyalluu IMpu
BBIMIOJTHEHUH TPAKTUYECKOTO 3a/laHds, HO BBIIOJHUI 33JaHus 00s53aTeIbHOTO0 YpPOBHS
CJI0’KHOCTH 110 TaHHOH TEME;

— npu 3HaAHUU TEOPETUYECKOTO Marepuana BBISIBJICHA HEJ0CTaTOYHAas
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

«HeynoBneTBOPUTENBHOY» BBICTABIISAECTCS MIPHU COOMIOICHUH CIEAYIOLINX YCIOBUI:

— HE PACKpPBITO OCHOBHOE COZepkKaHKHe yueOHOro MaTepuaa;

— oOHapy)KeHO HE3HAHWE WJIM HETMOHMMaHWEe OO0ydJaroummMmcs Ooiblueil mim Hamboee
BaXHOW yacTH yueOHOro MaTepuara;

— JIOMYIIEHb! OMKUOKU B OMNPECIICHUU MOHSATHI, MpU UCIOIb30BAHUU TEPMUHOJOTUU U
MHBIX BBIKJIAJKAX, KOTOpbIE HE MWCIIPABJIECHbl II0CIE HECKOJIbKUX HaBOJALIMX BOIPOCOB
IpenojaBaTes;

— o0yuaromuiicss 0OHapyXWJI TIOJIHOE HE3HAHWE U HETIOHMMAaHHUE M3y4aeMOTo Y4eOHOro
MaTepuaia Ui HE CMOI OTBETUTb HM Ha OJIMH M3 IOCTaBJIEHHBIX BOIPOCOB MO HU3y4aeMOMY
MaTepuainy.

Kputepun onieHKH cocTaBieHUs © OPOPMIICHHSI OTIOPHBIX KOHCIIEKTOB

B xoJze nmpoBepku mpernosaBareneM ONOPHbIE KOHCIEKTHI OLIEHUBAKOTCS 10 CIEAYIOIIUM
KPUTEPUSIM:

1. CooTBeTcTBUE COEPKAHUS TEME.

2. [IpaBunbHas CTPYKTYPHUPOBAHHOCTH HH(POPMAITHH.

3. Hanmmuue Toruyeckoi cBsI3u U3JI0KEHHOW HH(POPMAITUH.

4. AKKypaTHOCTb U TPAMOTHOCTb U3JI0KEHHUS.

5. Pabota cnana B cpok.

Kaxnpiit kputepuii oneHuBaercs mo S-0amnpHoi mikane. [Ipu BeIcTaBIE€HUHM OLIEHKH 3a
ONOPHBI KOHCIIEKT BBIBOJUTCS CpPEJHEE 3HAUEHUE OLEHKH N0 IATH IE€PEUYNCICHHBIM
KPUTEPUAM, OKPYTIIIEMOE 10 LIEJIOr0 3HAUEHUS (10 OLEHKHN) 110 IPABHJIaM OKPYTJIEHHUS.

Kputepun olleHKM BBIMOTHEHHUS MPAKTUYECKHX pabOT M WHAMBUAYAIbHBIX (B T.U.
3a4ETHBIX ) 3aJJaHUIM

1. 3aganue cuuTaeTCsl BBIIOJHEHHBIM OE€3YyIpPEUHO, €CIIM Pe3yibTaT MNPAKTHUECKON
paboThI MOJTyUEH MPU MPABUIILHOM XO/I€ PEILIEHUS 3aJJaHus U aKKypaTHOM BBITIOJTHEHHUH.

2. 3amaHWe CUMTAETCS HEBBIMOJHEHHBIM, €CJIM OOYYaloUIMiics HE MPHUCTYIHI K €ro
BBIMIOJTHEHUIO WJIM JIOMYCTHJI B HEM MOrPEUIHOCTh, CUUTAIOLIYIOCS, B COOTBETCTBUM C IIEJIBIO
paboTHI, OTUOKOH.

B xone oieHMBaHUSA BBINOJHEHUS MPAKTHUYECKUX M HMHAMBUAYAJIbHBIX 3aJaHUI
UCTIONB3YETCSl MATHOANIbHAS cucTeMa oOleHOK. [lomoxkutenbHas omeHka («3», «4», «5»)
BBICTABIISIETCS, KOTJa OOydYaroliuiics TOKa3ajd BIAJCHHE OCHOBHBIM YMEHHSMH B paMKax
BBITIOJTHEHUSI TPAKTUYECKOM pabOThl MIIH WHINBUAYAIBHOTO 3aJaHHS:
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1. «OTAr4HOY BBICTABIAETCS IPU COOTIOCHUH CIAEAYIOUINX YCIOBHIL:

— oOyyJaromuiics caMOCTOSITENIbHO BBIMOJIHWI BCE ATalbl PEUICHUS 33Jad B paMKax
BBIMIOJTHEHUS MPAKTUYECKUX U UHAUBUAYAIbHBIX 33aJJaHUM;

— paboTa BBINIOJIHEHA IOJHOCTbIO M IIOJY4YEH BEpHBIM OTBET WJIM HHOE Tpedyemoe
MpeJICTaBICHHUE Pe3ybTaTa paboThI.

2. «XOopouIo» BBICTABJISETCS MPU COOTIOACHUN CIETYIOIINX YCIOBHIA:

— paboTa BBINOJIHEHA MOJTHOCTHIO, HO TPU BBIOJHEHUH OOHAPYKUIOCh HEIOCTATOYHOE
BJIaJICHUE HaBbIKaMU paboThl ¢ MHCTpyMeHTapueM (00opyaoBaHue, MPUOOPHI U T.I.) B paMKax
MOCTaBJICHHOM 3a/1a4H;

— MPaBWJIHHO BHITIOJHEHA OOJbIast 4acTh paboThI (CBBIIIE 85 %);

— paboTa BBIIIOJIHEHA IIOJHOCTHIO, HO HCII0JIb30BaHbl HAMMEHEE ONTUMAJIbHBIE TIOJIXO/IbI
K PEILIEHUIO [TOCTABJICHHOM 3a/1auH.

3. «Y 10BJIETBOPUTEILHOY» BBICTABISETCS MTPH COOIIOIEHUH CIETYIONINX YCIOBUIA:

— paboTa BBINIOJIHEHA HE MOJHOCTBIO, JOMYIIEHO 0oJiee TPEX OMMOOK, HO 00yJarouiics
BJIQJICET OCHOBHBIMU HaBBIKAMH Pa0OTHI ¢ HHCTPYMEHTapueM (000pyaoBaHKEe, TIPUOOPHI U T.I1.),
TpeOyeMbIM JJIsl PEeLLIEHUS IOCTAaBJICHHON 3aJJauH.

4. «HeynoBieTBOPUTEIHHO)» BBICTABIISIETCS TIPU COOJIOZICHUH CIIAYIOIINX YCIIOBHIA:

— JIOMYIICHBI CYIICCTBEHHBIC OINMMOKH, IMMOKA3aBIIHME, YTO OOYYAIOIIUICS HE BIAJCeT
00s13aTeIbHBIMU 3HAHUSAMH, YMEHUSIMU W HaBblkamMu pabotsl Ha [IK wiam 3HauuTenbHas 4acTh
pabOoThI BBHIIIOJIHEHA HE CAMOCTOSITENIBHO.

Kputepuu omieHKH B X0/1€ IK3aMeHa

B ocHoBe onieHKH IIpH caue dK3aMeHa JISKUT MATHOAIUIbHAS cucTeMa (5 «OoTiandHO», 4
«XOpOILO», 3 «yTOBIECTBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHOY).

1. OrtBer ouEHUBaeTCS Ha «OTIMYHO», €CITU OOYyYalOIIMHCA HCUYEPIIBIBAIOLIE,
MOCNe0BATENbHO, TPAMOTHO U JIOTMYECKU CTPOMHO H3jaraeT Marepuall 1Mo BompocaMm Ouiiera
(Tecta), HE 3aTpyAHSETCS C OTBETOM IPHU BUJOM3MEHEHHUM 3a/laHusl, CBOOOJHO CIPABIISETCS C
pelIeHHeM MpaKTHYEeCKHX 3aJad U CIOCOOEH O0OCHOBAaTh MPUHATHIE PEIICHUs, HE JOIMYyCKaeT
OIHOOK.

2. OTBeT OLIEHWBAETCS Ha «XOPOIIOY», €CIH OOYUYaAIONIHMACS TBEPIO 3HAET MPOTPAMMHBIN
MaTtepual, TpaMOTHO U IO CYLIECTBY €r0 M3JIaraer, He JOIMYCKAeT CYIIECTBEHHBIX HETOUHOCTEN
IpU OTBETAX, YMEET TI'PaMOTHO MNPUMEHATh TEOPETHYECKHME 3HAHUS HA NpPaKTUKE, a TakkKe
BJIa/IeeT HEOOXOAMMBIMU HaBBIKAMH PEIICHUSI MPAKTUYECKUX 3a]1a4.

3. OTBeT OlEHUBAETCS Ha «yAOBIETBOPUTEIBHO», €CIIM OOYUYAIOUIUIICS OCBOHI TOJIBKO
OCHOBHOHl MaTepuaj, OJHAaKO HE 3HaeT OTICNbHBIX JeTalel, JOMyCKaeT HETOYHOCTH U
HEKOPpPEKTHbIE (OPMYIUPOBKH, HapyIIaeT IOCIEJOBATEIbHOCTh B M3JIOKEHUM MarepHuaia u
WCIIBITBIBACT 3aTPYHEHUS MTPU BHITIOJIHEHUH NMPAKTHYECKUX 3aTaHHH.

4. OTBeT OLIEHUBAETCS Ha «HEYAOBJIETBOPUTEIIbHO», €CIM O0y4arouuiicss He pacKpbLI
OCHOBHOE COJIep’)KaHHWe MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIMMOKH, C OONBIIUMHU
3aTPYAHEHUSIMU BBITIOJIHIET MPAKTUUECKUE 3a/IaHUS.

4. BAHK KOMIIETEHTHOCTHO-OHEHOYHbBIX MATEPUAJIOB JIJIs1 OHEHKHA
YCBOEHUSI YYEBHOM JUCHUIIJIUHBI
4.1 Texkymmii KOHTPOJIb
4.1.1 TECTOBBIE 3AJIAHUA
1. KommiekT ounenouHbIx 3aganuii Nelmo PA3JIEJIY 2 KommiiekcHble unciia
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Tewma 2.1 OcHoBHBIE TOHATHS. AyTuTOpHAs padoTa

. KoMIuiekcHOe 9nCiio — 5T0 BBIpaKEHHUE BUMA ... TaE X, Y — JeHCTBUTENbHBIE YKCa, | —

MHUMadA CAUHUIA.

1) X-iy 3) X+1y
2) X—liy 4)%

. BpiOepute BepHBI OTBET.

1) i=—1 3) i=+/1
2) i=+-1 g i=+i

. Myers 2, =4—1, Z, =3+ 2i. Beraucure 2; +2,.
1) 7-i 3) 6+ 2i
2) T+i 4) —3+6i

. Myers 2, =2—-51, z, =—6—3i. Boruncmure 2; — Z,.
1) 8-8i 3) —4-8i
2) —8+2i 4) 8-2i

. Myers 2 =1-2i, z, =3+1. Beuncure Z; - Z,.
1) 5-5i 3) 1-5i
2) 3—-2i 4) 5+ 5i

. Ecim Z =X+ 1Y, TO KOMIIJIEKCHO CONPSKEHHBIM K Z HA3bIBACTCSA YUCIIO Z = ...

1) x—ly 3) y—ix
2) X—Y 4) y+ix
2—1
. Beramcnute -
3+5I
11 13. 1 13.
1) —+—1 3) —+—1
3 3 3 3
1 13. 1 13.
2) —+—1 4) ———1
5 5 5 5

. Monaynem kommiekcHoro uncia Z = X + 1Y HaswiBaeTcs nonspHslii paguyc Touku M (X; y) ,

o0o3Hauaercs |Z| U BBIYMCISIETCS 1O (opMyTIe ...

1) r=yx2+(iy) 3) r=yx°+y?
2) r=4x°—y? 4) r= XZ—(iY)2
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9. Haiimure MOayab KOMIUIEKCHOTro uncna Z =6 —8I.

1) J-28 3) V28

2) 10i 4) 10
10. Haiimure Moay/b KOMILIEKCHOTO yncna Z = 3l.

1) 3 3) 9i

2) 3i 4) 9

11. AprymeHTOM KOMILIEKCHOrO yncnia Z = X + 1Y Ha3pIBaeTCs MOJSPHBINA yroyl () TOYKH

M (X; y) , 0003HaYaeTCs Arg Z W BeIUUCIIACTCA 11O hopMyIIe ...

X
1) (p:— 3) (p:l
Yy X
X
z>w@=1 4) go=—
X y
12. Boluucnute apryment Z =1+ —1.
V3
(L T
1 - 3 = —
) ¢ 4 ) ¢ 5
T T
2 = —— 4 = —
) ¢ 5 ) ¢ 3

13. B Kakoii 4eTBepTH KOOPAMHATHOM MIIOCKOCTH HAXOJUTCA KOMILIEKCHOE uncio Z =—8 — 5l

1) B I 3) Bo Il
2) B Il 4B IV

14. BeiOepute TPUrOHOMETPHUECKYIO (hOpPMY 3aHucH KOMIUIEKCHOTO uncnia Z .
1) z=r(sing+icose) 3) z=r(cosp—ising)

2) z=r(sinp—icose) 4) z=r(cos@+ising)

15. Bribepure nokazaTenbHy0 GOpMY 3alHCH KOMITJIEKCHOTO yucna Z .
1) z=re" 3) z=qe"

2) z=rie® 4) z=re '

Kpurepun onenuBanus

Ne zamanus 1 2 3 4 5 6 7 8 9 | 10 |11

12

13

14

15
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KonnuectBo 11111
Oa10B

Iloka3aTesn M MIKAJIA OLEHUBAHUA

KoimuectBo 0amioB 6-11 11-13 14 - 15

OLIGHKa YAOBJICTBOPHUTCIBHO Xopomo OTJIMYHO

2. KomiuiekT oneHoYHbIX 3aanuii Ne2 mo pasaeny 6. Psaabl

AyauTopHas caMOCTOsITeIbHas paboTa 00yJaroIIuXcs.

1. YucrioBbIM psiIOM Ha3bIBACTCS BHIPAKEHUE BHJIA:

1) gg-a,-a5-...-q, -...; 3) agy+a, +ag+...+a, +...;
4) S, S5, 85,5, ... .

2) ay, Ay, Ay, ..y, e ;

o0

2. T'eomeTpuueckuii ps Z aq“ CXOJIUTCS TOTJIa U TOJIBKO TOTAa, KOTrga €ro
n=0
3HAMCHATCJIb ...
) |q]>1; 3) q=1;
2) q=-1; 4 |q|<1.
1
3. BeiOepute nepBblie MATH WICHOB psia MO 3aJaHHOMY o0mmeMy wieny d, = on_1’
n=123,..
1111 11111
1)1’_1_1_1_; 3)————,—,
3 579 357 9 1
111
2 -1L1 - =, =; 413579
) 3 5 7 )1

4. BeibepuTe niepBbIe YETHIPE YiICHA PpAJia MO 3aJJaHHOMY O0IIeMYy YIeHY

5I’I

an:m, n=0,12,..

2 3 25 12
1) 5! El 5_l 5_; 3) 11 5’ _51 51

1 21" 31 2 6
25 125 625 2 3 o5t
) 5’ ] 1 4) 51 5_1 5_a 5_
2’ 6 24° 217 31" 41

1 3

5. CocraBuTh popMyiy 00IIEro jieHa psja: E + 2— +—
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n+1 n+1
1) an:W, n:l,2,3,..., 3) anzz—n, n=0,1,2,...,
2) a, = =0,12,...; 5 a,=—, n=123
) an_ﬁa n= ’ Yy ) an_z_na n= s L
6. Ecnu psa cxoaurcesi, TO €ro OOIUi YIeH CTPEMHUTCS ...
1) x enunuue; 3) K OECKOHEYHOCTH;
2) K HyJIO; 4) x mocnenoBaTeIbHOCTH YaCTUYHBIX CYMM.

7. YncnoBoi psii pacXoAUTCs, €CIH ...

1) lim a, #+oo; 3) lim a, #0;
n— oo n— oo

2) lima,=0; 4) lim a, #1.
n— oo n— oo

8. BriOepuTe HeBepHYIO GOpPMYITy pa3ioxeHus QyHKIHU B psig MakiopeHa.

x> x X
1) IN(1+x)=x——+"—-—+...,mpu —-1<x<1;
2 3 4
x> x4
2) COSX=1——+——...,pu —00 < X < +00;
21 4]
. x x> x
3) SINX=—+—+—+...,1pu —00 < X <40 ;
1 20 3!
2 n
X X X
4) =14+ =—+"—+..+—+.., mpu —0< X< +0.
1 2! n!

9. Ecmu pynxumst | (X) B OKPECTHOCTH TOYKU Xy UMEET IPOU3BOIHBIC BCEX TOPSIIKOB,

TO psitoM Teitnopa pyHKIUN f (X) Ha3bIBACTCS CTEIICHHOU psJl BUJA. ..

£/ (x £ .
1) f(xo)+¥(x—xo)+...+%(x—xo) +o
/ (n)
2) f(0)+f (O)x+ f (O)x”+ ;
1! n!
"(x F™M(x,) .
3) f(x)+ i!o)x+ + n(' 0)x +o
/ (n)
4) f(x)+ (XO)(X—XO)+...+fT(X”)(x—XO)n+....
10. Pasnoxuts dynkmmo T (X) =INX B psax Teiinopa no crenensm X —1 u

YKa3aTb UHTCPBAJIbI, IIIC PA3JIOKCHHUEC BEPHO.
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2) f(x)=(x-1)- TR TR TR (-11];
2 3 4
X X X
3) f(X)=x— "+ —"—+..m (-L1];
21 31 4]
2 3 4
x-1 x-1 x-1
4) f(x):(x—l)—( ) +( ) _(x-Y) +...ma (0;2].
2 3 4
Kpurtepuu oneHnBanus
Ne 3amanus 1 2 3 4 5 6 7 8 9 10
KoimuectBo 0anioB 1 1 1 2 2 1 1 3 1 3
IMoxka3zareny U MIKAJa OeHUBAHUSA
KomnuectBo 0ayioB 9-11 12-14 15-16
OneHka YIOBJIETBOPUTEIHHO XOPOIIIO OTJINYHO

4.1.2. KOHTPOJIbHAS PABOTA

1. KommuiekT ouenounbix 3aganuid Nel I1O PA3JIEJIY 1. Di1eMeHTHI BEeKTOPHOM

anredpbl AyIUTOpHASI CaMOCTOsITEIbHAsL paboTa 00yJaronuxcs.

6;-1).

TOYKa nepeceyeHus auaronaneid M(-2,-3). Haiitu koopanHATBI IBYX OCTaJIbHBIX €O BEPIIHH.

Tewma 1.1. BekTOpsl 1 KOOpAVHATHI
Bapmuanr 1

1. Haiinure KoopaMHATEI BEKTOpA AB ,ecn A (-2;-3), B (1;4).

2. Touka C(2;3) nenur AB B otHomenuu 1:4 (ot A x B). Haiigure Touky A, ecnu B(-

3. BeuucnuTe yron mexay Bektopamu a=(-3;4) u b=(4;3).

4. TlpoBepurts, JeXaT I HA OJHOM NMpsAMOii Tpu ganHble Touku: (0,2), (-1,5), (3,4).
5. JlaHbl KOOPAMHATHI JBYX CMEXHBIX BEpIIMH mapamienorpamma A(2,3), B(-1,-2) u

Bapmuanr 2

1. Jans Toukn A(-3;-4) u B(2;5). Paznoxwure BekTop AB 110 eIMHUYHBIM BEKTOPaM i 1

] KOOPJIMHATHBIX OCEH.

2. Ortpesok AB 3agan Toukamu A(7;-4) u B(-8;1) n nemurcs toukoii C B OTHOLIEHUH

1:4 (ot A x B). Haiigute Touky C.

3. BsluncoHTe KOCHHYC yIila MexXIy Bektopamu a=(3;4) u b=(5;12).
4. Haiimure paccrosiHue Mexay Toukamu A(3,4) u B(1,1).

5. Haiiti TouKy nepecedeHus MeMaH TpeyroibHuKa ¢ BepmuHamu A(2,1), B(-1,-1),

C(-3,1).




Kpurepum oueHuBanus,
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No 3aanus 1 2 3 5

KonuuectBo 0asioB 1 2 1 3
IToka3arejm ¥ MIKAJIA OLEHUBAHUA

KoiymuectBo 0anioB 2-3 4-6 7-8

Orenka YJIOBJICTBOPUTEIILHO XOPOIIIO OTJINYHO

2. Kommuiekr onenounbix 3aganuid Ne2 I10 PA3JIEJIY 2. KommiiekcHbIe YncIa
AynuTopHas caMoCTosiTeNIbHas paboTa 00yJaromuxcs.
Tema 2.2.1elCTBUA HaL KOMIUIEKCHBIMHU YUCIIAMU

Bapuanr 1
1. Insguucnaz =3 Hakjg

UTC:

Q) UUCN0, CONPANCEHHOE OAHHOMY,

b) paouyc-eexmop, coomeemcmayowuii uucny,

C) mpueoHoMempu4ecKylo u ROKA3ameibHyl0 (hopmol.

2. 2,=5+2i, z,=2-5i

Zy

Haiinure: 21420, 21- 22 , 212>, Zz2

[CGSTE
3. Brpruuciure:3 8

Bapmunanr 2

Isin—|-
+isingl

1. Jlnauucnaz =1-i Haiiaure:
a)  uuUCiO, CONPsdNCEHHOe OAHHOMY,
b)  paouyc-eexmop, coomeemcmeyrowuii uucuy,

C)  MpucOHOMEmMpPUYEecKyIo U NOKA3AMenbHY0 opmubl.

2. 721=4+3i, z,=3-4i

Zy

Haiinmre: 21425, 21- 2, 2122, £z

COSTT

3. Bemuucnure: 5[ 6

Kpurepun ouennBanus

cos bm
24

37T

+ I8N —

24

isin cos 1 +1sin
6 4 3

Ne 3aganus

1 a)

16)

Ic)

KomnuectBo 0amios

IToka3zaTeny M MIKAJA OLEHUBAHMSA:
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KoinmuectBo 0annoB 3-4 5-6 7-9

OHGHKa YAOBJICTBOPUTECIBHO Xopouio OTJINYHO

3.KommiekT onenounbix 3aganuii Ne3 110 PA3JIEJIY 3. Cucrembl ypaBHeHH
AyauTopHas caMoCTosiTeNIbHas paboTa 00yJaromuxcs.
Bapuant Ne 1
Pemurs cucrembl ypapHenuid meronom Kpamepa u meronom I'aycca:

{ x—-y=5
1 2x+y=-8

X, +2x, +x; =10
2x, +x, +x; =20
x, +3x, +x;, =30

Bapuant Ne2
Pemmnth cucremsl ypaBHeHuit meroaoM Kpamepa u merogom I'aycca:

{x—y:5
1 2x+y =13

X, +x,+x,=06
X, +x,—x;=6

2 —-2x,+x,+x; =3

Kpurepun onenuBanus

1 meTon 1 meTox 2 MeTox 2 MeTox
Ne 3amanust

Kpamepa I'aycca Kpamepa I'aycca
KomnnuectBo 0ayuioB 1 2 2 3

IToxa3zaTenu U KA OLIEHUBAHUSA

KonuuectBo 0anioB 2-3 4-5 6-8

Onenka YAOBJICTBOPUTCIBHO X0opomo OTJIMYHO

4 KomiutekT oneHouHbIX 3agaHuii Ned T1O PA3JIEJIY 4. OcHOBHBbIe MOHSATHSI U METOAbI
MATEMaTHYeCKOro aHAJIN3a
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AyauTopHas caMOCTOsITeIbHas paboTa 00yJaroIIXCsl.

Tema 1.1. IlpousBognas
Bapuanr 1
1. Haiigute npousBoHbIC QYHKIUI:

f(x)_2x3—1
a) f(x):3x2—5x+6,. 6) f(x)=(x+2)(x3—5)’. 6 2x+1

FRIGE Vcos® x

2. HaiiguTe yacTHBIE TPOU3BOIHBIC (DYHKIIMH Z = x2y2-3x+y3+1 :

. s=-t3+3t>-4t-8
3aKOH HpﬂMOHI/IHeI/IHOFO JOBUXXCHHUA TOYKH 3a1aH ypaBHeHI/IeM - .

HaiiuTe yCKOPEHHe i CKOPOCTh TOYKH B MOMEHT BpeMeHn 2C .
3. Haiinure npoMeXxyTKd MOHOTOHHOCTH U TOUKH SKCTpeMyMa G yHKIIUU

f(x)=2x* -20x+1
Bapuanr 2
1. Haiigute npousBoaHbIe QYHKIU:
3P +2,

1. —
HORS +4x+7; 5 F00=(¢+D0¢-2) T =

a)
2) f (x) =¥sinx.
2. Haiimre yacTHble npon3Boause Gpynkmmn Z = IN(XZ + y?)
i s=t>+5t* +3t-15
3. 3aKoH MPSIMOJHMHEIHHOTO ABMKCHUS TOUKH 3aJIaH YpPaBHEHHEM ° = .

Haii/iuTe yCKOpEeHHe U CKOPOCTh TOYKH B MOMEHT BPEMEHH SC |
4. Haiinure NpoMeXyTKH MOHOTOHHOCTH U TOYKH SKCTpeMyMa (yHKIUU

f(x) =3x* +36x -1
Kpurepuu onennBaHusi:

Ne 3apanus 1 a) 10) 1B) Ir) 2 3 4

KomnnuectBo 0ayuioB 1 1 1 3 2 2 1

IMoka3aresm ¥ MIKAJIA OLCHUBAHUA
KomnunuectBo 0anioB 4-5 6-8 9-11

Onenka YAOBJICTBOPHUTCIBHO Xopomo OTJIMYHO

5.KommiekT omnenounbix 3aganuid NeS5 IO PA3JAEJIY 4. OcHoBHbIe MOHSITHA M
MeTOoAbl MATEMATHYECKOr0 aHAIU3a

AynuropHas caMocTosiTeNIbHas paboTa 00yJarommxcs.

Tema 1.2. UnTerpan

Bapmuanr 1

1. HpI/IMerlfl OCHOBHBIC ITpaBUJjia U Ta6J'II/IHI)I HHTCrpajios, Haﬁ)IHTe 3HAYCHUA MHTCTPAJIOB!:
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) I{x= +X7+X + s5)dx 6)[51?15;1: dx

2. Brauciure I/IHTeraJIBI:
[%
a) 6 41 X
3. Brruuciure nuomaas GUIyphl, OrpaHMYEHHO THHUAMH:
2X—3y+6=0,y=0, x=3
j Inxdx

fcx= - xdx

4. BpluMcIHMTE MHTETPAT
xa

[ dx
5. Bbruuciure uHTerpan 4 X* + 5

Bapuanr 2
1. TlpumeHsisi OCHOBHBIC IIPaBUIIA U TAOJIUIBI MHTETPAIIOB, HAWJAUTE 3HAUCHHSI HHTETPAJIOB:

I{-}x’ +x*+1)dx
a)
Isznat dt
0
2. BrpruncnuTe UHTETrpaIbL:
o
2 _axydx
Y ch X
Tdx

6 5 X

3. Brruucnure Ijiomaab q)I/IprBI, OrpaHquHHOﬁ JIMHUSMMA .
y=x?, y=0, x=0, x=3

fxe-x dx
dx

Ix (1 + En.x)

4. Bpluncnute UHTETpal

5. Berumcnure uHTETpa

Kpurtepun onenuBanns

Ne 3ananus 1a) 16) 2 a) 20) 3 3 3

KomunuectBo 0anioB 1 2 1 2 2 4 3

IToxa3zaTenu ¥ MIKAJa OLEHUBAHUSA
KonunuectBBO OaioB 4-6 7-10 11-15

Onenka YAOBJICTBOPHUTCIBHO X0opomo OTJIMYHO

6.Kommiekr omenounsix 3aganuii Ne6 I1O PA3JEJIY 5. OcHoBbl Teopum
AU depeHINATbHBIX YPABHEHUI
AyIuTOpHAas cCaMOCTOSATENbHAs paboTa 00yJaroINXCs.
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Tewma 5.1 Ilpocretimue auddepeHnnansHble ypaBHSHUS

Bapuant Ne 1
Pemnre ypaBHeHUs:

1. ydx=cos® xdy

w
>
N

BapuanT Ne 2
Pemure ypaBHeHus:

dy _ dx

Kpurepun oneHuBaHmusi:

Ne 3amanus 1 2 3 4

KomnuectBo 0amios 1 1 3 2

IToka3zaTeny U MIKAJIa OLEHUBAHMSA:

Konnuect Bo 0ayuioB 2-3 4-5 6-7
OreHka yIIOBJIETBOPUTEIHHO XOpOIIIO OTJINYHO
OrueHka YIOBJIETBOPUTEIHLHO XOpOIIIO OTJIMYHO

7. Kommaekt ouenounbix 3aganuii Ne/ I1O PA3JIEJY 7. OcHOBBI Teopuu
BEPOATHOCTEH U MATEMATHYECKON CTATUCTUKHU
AynuTtopHas caMocTosiTeNIbHas paboTa 00yJarommxcs.
Tema 7.1 DnemeHTHl KOMOMHATOPUKH.
Beranciants:
1 BapuaHT 2 BapHaHT



CG Cl 7 1
1) P = 247 6 3)P=C306C6
30 24
2) P= 306 7 2 P= 72424
30 30
3 BapuaHT 4 BapuaHT
2 1 3 0
1) P= C6—6C4 3) P= %
ClO ClO
3 0 3 3
2) P= % 4) P= %
3 C3

8. KommiekT ounenounnix 3aganuii Ne§ IO PA3JEJIY 8. OcHoBbl Teopuu
BEPOSAITHOCTE M MATEeMAaTHYeCKOIl CTATUCTUKH

AynuTopHas caMoCTosITeNIbHAs paboTa 00yJaromuxcs.

Tema 7.2. Cny4aiiHble BETMYMHBI

Bapuanrt Ne 1

1. U3 Tpex opynuil mpou3BenH 3ajml MO Iedu. BeposTHOCTh momafgaHusi B LENb MPU
oaHOM BeicTpene u3 1% opynus 0,8; u3 2™ - 0,7; u3 3*°- 0,9. HaiiTu BEpOATHOCTD TOTO, YTO:

@) TOJBKO OJIUH CHApSI/I IOMA/IET B b,

b) Bce Tpu cHapsaa moMaayT B 1EIb,

C) XOTst ObI OJTUH CHAPSI/T ITOMAIET B IEJTb.

2. TayioHBI, CBEpHYTHIE B TPYOOUKYy, 3aHYMEpPOBAaHBI BCEMH JBY3HAYHBIMU YHUCIIAMHU.
Haynauy GepyT onuH TanoH. KakoBa BeposTHOCTb TOro. UTo HOMEp B3ATOr0 TaJloHa COCTOUT U3
OJIMHAKOBBIX 1UGP?

3. CKonbKO crioco00B MPUIIAPKOBATh 4 MALIMHBI Ha 4 TAPKOBOYHBIX MECT?

Bapuant Ne 2
1. Tpu crpeska NPOU3BENU BBICTPEN IO LENU. BeposATHOCTH mopaxkeHus memu 1=
crpenkom 0,8; 25~ 0,7; 3" - 0,9. Haiiti BepOSATHOCTH TOIO, YTO:

@) TOJBKO OJIMH CTPEJIOK MMOPA3UT I1EIb,

b) Bce Tpu cTpenka mopassT 1eib;

C) XOTsI OBbI OJTUH CTPEJIOK MOPA3UT L.

2. B smuke 10 neranelt, cpenu KOTOphIX 6 okpamieHHbIX. COOPIIMK Haynady HU3BIEKaeT
4 neranu. HaliTu BEpOSITHOCTH TOTO, YTO BCE OHU OKAXYTCSI OKPALLIEHHBIMHU.

3. CKOJBKO CITIOCO00B pPa3MECTUTD 4 MamuHBI Ha 5 CBO60I[HLIX MMapKOBOYHBIX MecT?

Kpurepun ouennBanus

Ne 3amanus 1a) 10) Ic) 2 3
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KoimuectBo 0annos 1 1 2 1 2

Iloka3aTesn ¥ MIKAJIA OLEHUBAHNUA:

KoimuectBo 0amioB 2-3 4-5 6-7

OLIGHKa YAOBJICTBOPHUTCIBHO Xopouio OTJIMYHO

4.1.3. CAMOCTOSTEJIbHASA PABOTA

3a,Z[aHI/I${ JJIA CaMOCTOSITeILHOI pa60TbI BBIAAKOTCA U3 y‘le6HI/IKa

boromonos H.B. Ilpaktnyeckue 3ausaTHs Mo Marematuke: yued. mocodue ans CIIO- 11-e usn.,
nepepad. u gon. — M.: M3parenscro FOpaiit, 2016.

1. KommiiekT onenounbix 3aganuii Nel I1O PA3JIEJIY 1. DieMeHTHI BEeKTOPHO# ajaredpbl
(1omartHsg caMocTosITeNbHAs paboTa)
Ctp.285 3auerHas pabora

2.KommuiekT oneHouHbIx 3aganuii Ne2 I[10 PA3JIEJIY 2. KoMmiuiekcHbIe Ynciia
(omarHssg caMocTosITeNIbHAs paboTa)
Ctp.243 3auerHas paborta

3. Kommuiekt ouenounsix 3aganuii Ne3 110 PA3JIEJIY 3. CucreMsbl ypaBHeHUid
(momariHsIs caMOCTOsATEIbHAS paboTa)
Crtp. 37 Ne 44, 45, 47; cTp.57 Ne 114,115,116

4 KommiaekT omeHounbix 3aganuii Ned IIO PA3JIEJIY 4. OcHOBHbIE IOHATHS W METObI
MATEeMAaTHYEeCKOro aHaJIn3a
Tema 1.1. IlponsBoanast (qoMamIHss caMOCTOSITENIbHAs paboTa)

Ctp. 117 Ne 70; Crp. 118 3aueTtnas padbota

5. KomiuiekT oneHouHbIX 3aganuid Ne5 IO PA3JIEJIY 4. OcHoBHBbIEe MOHATHSI U METOAbI
MaTEeMATHYECKOI0 aHAJIHN3Aa
(TomarHssg caMoCTOsITeNIbHAsS paboTa)

Tema 1.2. UnTerpan
Crp.229 3auerHas pabora

6.Kommiekr ounenounsix 3agaHumii Ne6 IIO PA3JEJIY 5. OcHoBbl TeopuH
au¢pdepeHIaNbHBIX YPABHEHU I
(TomarHssg caMoCTosITeNIbHAs paboTa)



23
Ctp. 256 3aueTHas pabota

Kommnekt onenounsix 3aganauii Ne7 110 PA3JIEJIY 6. Psasr

Ctp.399 3auernas pabora

7. KommuiekT ounenouHsbIx 3aganuii Ne8 IO PA3JIEJIY 7. OcHOBBI T€OPUH BEePOATHOCTEH U
MaTeMaTH4YeCKOH CTATHCTHKH
(TomarHss caMOCTOsITeNIbHAS paboTa)

Crp.268 3auernas pabora

4.1.4. TEMBI JOKJIAZIOB, COOBILEHHI, PEGEPATOB,
HUCCJIEJOBATEJILCKUX PABOT,

1.  EnunHuuel u3MepeHus, NpUMEHseMble B KU3HU U MOpCKoOM npaktuke. IlepeBon B
METPUUYECKUE MEPBI U3MEPEHHUS

2.  llpumeHeHue NPOM3BOJHONW MpU PELICHUM 3aJay, CBS3aHHBIX C MOPCKOM
TEMAaTUKOMN

3.  IlpumeHeHme MHTErpaa B MOPCKOM JIeiie

4.  BexTopbl B MOPCKOU ITpaKTUKE. PelieHrne HaBUrallMoHHbIX 3a1a4

5.  VYrioBble M BpPEMEHHbIE BEIMYMHBI B IpakTUKe cynoBojuTensd. llpumenenue
MOPCKHX TaOJIuI]

6.  Craructuueckue METOJIb aHATN3a padOTHl MOPCKOTO M PEYHOTO CyTHA

7. Maremaruka B JIOTUCTHUECKUX pacyeTax MepeBUKEHUs Cy/IHa U €r0 3arpy3Ku

8.  Maremaruyeckue MOJENIN B CyAOCTPOECHUH, B TOM uncie 3-D monenupoBanue

9.  CroxeTHble 3a7a4ll MOPCKOM TEMaTUKH U METO/Ibl UX PEILCHHS

10. T'paduku B perieHuH HABUTALIMOHHBIX 33734

11. TpuroHomeTpus B MOPCKOH MpPaKTHUKE

12.  Cdepuueckas reoMeTpusi, ACTPOHOMHS U MOpPEIIIIaBaHHUE.

13. 3amaum Ha ONTHMH3ALKIO, B TOM 4YHCIE Ha TPUMEHEHHE JIMHEHHOTO
IPOTPaMMHUPOBAHHUSL.

14. Metoapl OLEHKM HAJIEKHOCTH B HKCIUTyaTallUM Cy/JHA U CYIOBBIX TEXHHYECKUX
CpPEICTB.

15. KomruiekcHble yncia B 3IEKTPOTEXHUKE, B pab0Te HaBUTAIMOHHBIX CUCTEM.

16. uddepennunanbHble ypaBHEHUs, Kak MaTeMaTHMYECKHI METOJl onucaHus paboThI
JIBUTATEIIS.

4.2. 3ajanus 1Ji MIPOMEKYTOYHOM aTTecTaluu

ITIEPEYEHDb
MPAKTUYECKUX 3aJJaHUI U MOJATOTOBKHU K DK3aMEHY
no yuebHoit nucnurmnae EH.01 Maremaruka

1 BapUAHT
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3x+2y—4z =28,
1. Pemrute cucremy ypaBHenuit: { 2x + 4y — 5z = 11,
4x -3y +2z=1.

2. Haiinure mpousBogHbIe (OYHKIIHIA:
B y=e(C-2x+2); by=TT% o)y =2g(x).
3. BrruncnuTe HHTETpabl:

a) [xcosxdx; 6) [*zctg(6x)dx; B) fol(x3 + 7x + 8)dx ;
2
r) [2,(11x + 10)"'dx
4. Haitnure yactHOe pemenne nudQepeHnnanbHOro ypaBHEHHS:
y’ =y*-sin(2x) npu ycmosun, uro y =2 mpu x= 1.

5. BeinosiHUTE AEHCTBUSA HAJl KOMIUIEKCHBIMM YMciIamMu. Halure Monysinp U apryMeHT

2+i \2+ (1-30\2
KOMIUIEKCHOTO yucia; z = |— —
1-2i 3+1

6. IIpeficTaBbTe KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHUECKOil popme: z = 2 + /3 i.
7. Vicenenyiite (yHKIHIO 1 TocTpoiite ee rpaduk:  f(X) = -8x° —2x% +4x +8.

2BapuaHTt

2x—y+4z =15,
1. Pemmrte cuctemy ypaBHenuit:{ 3x —y +2z =8,
—2x+y+z=0.
2. Haiinute nponsBoaHble QyHKIIHMIA:

Inx? |
1-x3"’

aQ)y=e®(@L+x3-5x); b)y= c) y = tg(x* +2x-3).

3. Beluucnurte uHTETpabl:
a) [ x2lnxdx; 6) [) Ssin(15x)dx; B) [)(4x? — 8x + 4x¥)dx ;
r) [2,(—10x + 9)"'dx

4. Haiigute yactHOe pemenue nudhepeHImaTb»HOTO YpaBHSHUS

F 2 .a2
y =y - npu ycnosuw, uro y =1 npu x=0.
5. BelnonHuTe 1eWCTBUSA HaJ KOMIUIEKCHBIMU yKciaMu. Haliiure Moy 1 apryMeHT

4-3i\2, [4-3i\2
KOMIUIEKCHOTO yHcna: z = (—— —
1+2i 2—1

6. [IpencraBpTe KOMIUIEKCHOE YHCIIO B TPUTOHOMETpHYECKOi (opme: Z = 3i — 4.

7. Uccnenyiire dyHKImio n moctpoiite ee rpaduk: f(x) = 3x° —8x? - 4x +3.
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3 Bapuanrt

2x+y+z=2
1. Pemmre cucremy ypaBHenuii: § 5x + y + 3z = 14,
2x+y+2z=05.

2. HaiimuTe npown3BoaHbIE (PYHKIIHIA:

B y=e (C-2x+2); by=TT% o)y =20,
3. Bbruucnure HHTErpaibl:
a) [ Inxdx ; 0) fon tg(6x)dx; B) fol(x3 + 7x + 8)dx ;

r) [, (11x + 10)" dx
4. Haiimute yactHOE penieHne nupdepeHInanIbHOr0 ypaBHeHU: Y = x*-e¥
IIPU YCJIOBUH, UTO y =2 1IpHu X=1.

5. BeinosiHUTE AEHCTBUSA HAJl KOMIUIEKCHBIMM YMciIamMu. Halure Monysinp U apryMeHT

N\ 3
3+21
KOMIIJIEKCHOTO uncna: Zz=4 - E

6. [IpencraBpTe KOMIUICKCHOE YKMCIIO B TPUIOHOMETpHYECKoit hopme: z =12i — 5.
7. Ucenenyiite (pyHKLHIO U ocTpoiiTe ee rpaduk: f(X) = 3x -x° +2

4 BapmuaHT

2x+ 4y + 5z =3,
1. Pemmmre cucremy ypaBHenuit: { 6x + y + 9z = 14,
3x+7y+8z=4.

2. Haiigure npou3BogHbIE ()YHKIHI:

Inx? |
1-x3"'

aQ)y=e®(@L+x3-5x); b)y= c) y = tg(x* +2x-3).

3. Brmuucnure HUHTCETpaJibl:

a) [xlnxdx; 6) f: 5cos(5x)dx; B) f01(2x2 —7x+5)dx; r1) f_llw/(6x +9)~1dx

4. Haiinure yactHOe pemenne quddepeHIaTbHOTO ypaBHEHUS
3
L _ X _ _
Y’ =-=3; TPpH yCIOBUH, UTO Y =2 pu x=1.

5.BhInoNIHUTE AEHCTBUS HAJl KOMIUIEKCHBIMU ynciaaMu. Haiiaure Moayiib U apryMeHT
\/§+i)2+ (1—\/51')2
V3—i 1+/3i

KOMIUICKCHOI'O YHCJia: Z= (

6. [IpencraBpTe KOMIUIEKCHOE YUCIIO B TPHTOHOMETpHUYECKOi hopme: Z = -4 + 2i

7. Uccnenyiite dyHkiuio u moctpoiite ee rpaduk: f(X) = 7% -6 +9x +3

5 Bapmuant
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1. Pemmwute cucreMy ypaBHEHMIA:
x+9+7z=1,
5x+ 8y +6z=3,
2x+4y+3z=1.

2. HaliguTte npon3BoaHbIC (YHKIIHN:
(x+2)*

a)y=+vxcos’x); b)y="5 c) y = x° sin(2x).

x2

3. BbruuciauTe UHTErpabl:

a) [—dx; 6) f: 3sin(2x)dx; B) fol(—x3 + 5x% — 12x + 3)dx ;

sin2
r) [2,/(4x + 10) 1 dx
4. Haiigute yactHoe pemieHue quddepeHIantbHOr0 YpaBHEHUS:

, _ sin(3x) -1 -0
= — 2, 1IpH ycnosuu, 4o y =1 npu x=0.
5.BrInonHuTE AEUCTBUSA HAJ KOMIUIEKCHBIMU yuciiaMy. Haliiure MOAysip 1 aprymMeHT

2-51\%2 [6-7i\%
KOMIUIEKCHOro yucja: Z=|(——) —-(——
4+1 4—1

6. IIpencraBpTe KOMIUIEKCHOE YKMCIIO B TPUTOHOMETPUYECKOM hopme: Z =6 - Bi

7. Ucenenyiite (pyHKumIO 1 noctpoiite ee rpapuk: f(X) = -8x° —10x? +4x +9.

6 Bapuanr

8x+7y+3z=2,
1. Pemure cucremy ypaBHCHUI: 5x + 4y +2z=1,
5x +y+6z=2

2. Haiigure nMpou3BOIHbBIE (YHKITHIA:

x3+2x+1 |

Vi-x2 '

a) y =cos (Inx?); b)y= c) y=e™ 9L +ctg”.
3. BerumciuTe HHTErpaIBL:

a)fxe'dx; 6) [) —2sin(10x)dx; )] (—4x? — 3x — 5)dx ;
r) f_ll\/(—9x +12)"tdx

4. Haiigute acTHoe pemmenue auddepeHmaIbHOro ypaBHeHns y' = Y -cos(5X)
IIpU YCJIOBUH, 4TO y =2 1pu X=1.
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5. BeinosiHUTE AEHCTBUS HAJl KOMIUIEKCHBIMM YKciIaMu. Haliiure Moysib U apryMeHT
2-51\%2  [6-7i\2
KOMILJIEKCHOI0 yucna: 2= (—— | - |(—
441 4—1

6. IIpefcTaBbTe KOMIUIEKCHOE YHCIIO B TPUIOHOMETpHUecKoil hopme: Z = /3 — i

7. Uccnenyiite dyHKumio 1 octpoiite ee rpaduk: f(X) = - 2x° —2x? +10x +5

7 BapmuanTt

7x+6y+ 8z =5,
1. Pemmre cucremy ypaBHeHuii: § 5x + 3y + 9z = —1,
2x+y+4z =-1.

2. Haiinute npousBoHbie GHYHKIIHI:

a)y=in(C +7x+2); my=S20 )y = (2-x*)sin(3x).
3. BbIuKcIHMTE HHTETPAIBL:

x . n . 1 5.3 _ .
a) fcoszx dx ; 0) J, 2tg(16x)dx; B ) Jo (=2x3 —6x + 2)dx

r) f_ll (4x + 2)~1 dx

X_S

4. Haiimute yactHOE penieHne aupdepeHnanIbHOr0 ypaBHeHU: y = prT

MIpH YCJIOBUH, 4TO y =2 TIpu X=1
5. BeimosiHuTE NEWCTBUA HAJA KOMIUIEKCHBIMM 4uciamMu. Haiaure Moayinbp U apryMeHT

2+i )2 2
+ l
KOMIIJIEKCHOI'O yHucJja:. Z = (;) (—1)

—5i i—

. 1.
6. IlpeacraBpTe KOMILIEKCHOE YHCIIO B TPUTOHOMETpHUECKOH (opme: Z =—5 T

7. Uccnenyiite (pyHKUMIO U ocTpoiite ee rpapuk: f(X) = -6x° - 6x%-2x - 5

8 Bapuanrt

5x+8y+9z =6,
1. Pemure cucremy ypaBHEHUIL: 3x + 4y + 6z =5,
2x +7y +z=—4.

2. Haiigure npon3BOgHbIE (YHKIIHIA:
Ay=Vatt2x—7; b)y={CS@ . )y
’ Va—xz ' '

3. BeluncanTe HHTETPAIIBL:
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a) [ 1;15x dx ; 0) f: 2sin(18x)dx; B) fol(—5x3 — 9x + 2x%)dx :

r) f_ll (4x + 4)"1dx

4. Haiigure yactHoe pemeHne audpGpepeHInaIbLHOr0 ypaBHEHUS Y = y2 e

IIPU YCIIOBUH, UTO y =2 IIpH X=1.

5.BeimonHuTe AEHCTBUS HAJl KOMIUIEKCHBIMU ynciamMu. Haiaure Moaynb U apryMeHT

7-2i\%  [1+i\?
KOMILUIEKCHOTO YHCHa; Z= -) -(—
2+71 1-i
. 1.
6. [IpeicTaBbTe KOMILICKCHOE YHCIIO B TPUTOHOMETPHUYECKOU opme: Z = o i

7. Wccnenyiire dynkmmio n moctpoiite ee rpaduk:  f(x) = -3x% - 8x* +4x — 5
9 BapmanTt

x+5y+6z=0,
1. Pemmwre cuctemy ypaBHenwmii: { 7x + 4y + 2z =9,
3x +8y+9z = 2.

2. Haiigure npousBoanble (yHKIMIA:
_ 142x-3x2 |

T V- x+ax '

3. Bbrunciure uHTETpabl:

a) y=xIn’x;  h)y ¢) y = sin®%?)

a) [(5—7x)cosxdx; 6) f:3COS(20X)dX; B) fol(—2x3 —5x + 2x%2 — 11)dx ;
) [, J/@x+5) 1

4. Haiimure gacTHOe pemenne AupdepeHIHaTbHOT0 ypaBHeHus: y = Y -Sin(-2X)
IIPH YCIIOBUH, YTO y =2 IIpH X=1

5. Beimonaute JIENCTBUS HaJ KOMILIEKCHBIMM unciaMu. Halinure MOAYJIb U apIr'YMCHT

4+20\%  [6-7i\>
KOMILUIEKCHOTO YHCHa; Z = -] - ,
3+5i 4—i

V2 .

. 1
6.IlpeacraBpTe KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUECKOH hopme: Z =5 T35 !

7. Uccnenyiite dyHkiuio u nmocrpoiite ee rpadpuk: f(x) = 8x° - 2x° - 4x — 4

10 Bapuant

3x—3y+2z=2,
1. Pemmre cucteMy ypaBHeHuit:{4x — 5y + 2z =1,

5x —6y + 4z = 3.
2. Haiigute mpon3BoaHbIE PYHKIIHIA:
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a) y=xInx —x; b)y:%; o)y = (x* +2)%°.

3. BbluncIHMTE HHTETPAIIBI:
a) [ xe*dx; 6) fon tg(5x)dx; B) fol(x3 + 3x% — 2x + 3)dx;
r) [2,(10x +3)"'dx .

4. Haiigute yactHoe pemenue nuddepeHraIbHoro ypapaenns: y’ = y™* -6

IIPU YCIIOBUU, UTO y =2 1pu X=1.
5. IlpercraBbTe KOMILIEKCHOE YHCIIO B TPHFOHOMeTprdecKoil hopme: Z = 2 + 2v/3i

6. BemonHuTEe OEHCTBUS HAJI KOMIUIGKCHBIMH duciamu. Haiiaure Momynb W aprymeHt

4+i

3
KOMILIEKCHOI'O uMciia; Z =2 - (—)
1+71

7. Uccnenyiite ¢yHKuumio u moctpoiite ee rpaduk: f(X) = 6x° — 6x° +2X +6.

Kpurepun onenuBanuns

2 2 2 3 3 3 5 6| 6
Ne 3aganus 1 3 B) r) 4 7
a)| 6) | B | a | 0 a) | 0)
2 1 1
KonnuectBo 5| 1 5 1 5 1 1 1 1 5
OaJUI0B
IMoka3zaTenun u MIKAJIA OLEHUBAHUA:
KonunuectBo 0anoB 10-13 14 - 17 18 -19

OI_IGHKa YAOBJICTBOPHUTCIBHO Xopouio OTJIMYHO
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