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MaremMartuka
(HaMeHOBaHME)
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JIncT BU3NpOBaHUs OLEHOYHBIX MATEPHAJIOB (OLIEHOYHBIX CPEACTB)
HA 0YepeaHOH Y4eOHBbIH rojg

OHCHO‘{HLIG MaTCpUuaJIbl (OHGHO‘-IHBIC CpGI[CTBa) 110  JUCHHUIIIIMHC «Marematuka»

IPOAHATM3UPOBAHbl U TPHU3HAHBI aKTyallbHBIMU JUisl ucnoib3oBanuss Ha 20 - 20
y4eOHBIi TO/I.
[Iporokon 3acenanus kapeapwl «TCuldT» ot «__» 20 1. No
3aBenytomuid kadhenpon« TCuld T H.B.KouxkoBas
« » 20 1.

OneHouHble MaTepuaiabl (OICHOYHBIC CpEJACTBA) IO JAMCIHUIUIMHE «MaremaTukay
IIPOaHATU3UPOBAHbI U IPU3HAHBI aKTYaJIbHBIMU JIJIsL UCTOJIb30BaHus Ha 20- 20
y4eOHBIN TOI.

[Iporokon 3acenanus kadeapsl «TCullT» OT «__» 20 1. No
3aBenytomuii kadenpoit «TCullT» H.B.KouxkoBas
« » 20 T

OneHounble Marepuainbl (OLICHOYHBIE CpEACTBA) IO JUCHUILIMHE «MareMaThkay
MIPOAHAIM3UPOBAHBI M IPU3HAHBI aKTyJIbHBIMU JJIS UCTTONBb30BaHus Ha 20- 20
y4eOHBIN TOJI.

[Iporokon 3acenanust kadeapol «TCullT» OT «__» 20 1. No
3asenytromuid kadenpoit «TCullT» H.B.KouxkoBas
« » 20 T

OneHounble Matepuanbl (OLICHOYHBIE CpEACTBA) MO JUCHUIUIMHE «MareMmaTtukay

IPOAHATU3UPOBAHBI U TPU3HAHBI AKTyaJIbHBIMU JIJI UCTIONb30Banus Ha 20- 20

y4eOHBIH ToJI.

[Iporokon 3acenanus kadeapsl «TCullT» OT «__» 20 1. No

3aBenytomuii kadenpoit «TCullT» H.B.KouxkoBas
« » 20 1.
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00pa3oBaTeNbHON MPOTPAMMBI
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1 ITacmopT OlEHOYHBIX MATEPUAJIOB (OLIEHOYHBIX CPEACTB)

OrneHouHBIe MaTepHalibl (OLIEHOYHBIE CPEICTBA) MPHIIATAlOTCS K pabouei mporpaMme JUCHUIUIHHBI U
IPEJCTaBIseT €000 COBOKYNHOCTh KOHTPOJIBHO-U3MEPUTENBHBIX MAaTepUaIOB (TUIIOBBIE 3aJjauu
(3amaHus1), KOHTPOJIbHBIE PA0OThI, TECTHI U JP.) U METOAOB UX HCIIOJIb30BaHMS, MIPEIHA3HAUYCHHBIX JUIS
M3MEPEHUs YPOBHS TOCTHKEHUS O0YJaIOIMMCS YCTAaHOBJICHHBIX PE3yIbTaTOB 00ydeHUS.

OneHouHble MaTepuanbl (OLEHOYHBIE CPEICTBA) HCIOJIB3YIOTCS IPU IPOBEAECHUU TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTECTAIIMH O0YUJaIOIIUXCSL.

1.1 Ilepeyenb KoMneTeHU i, GOPMUPYEMbIX JUCHUTLIHHOM,
¢ YKa3aHueM 3TanoB ux (popmupoBanus B npouecce ocsoenust OIOIIL

[lepeuens KoMneTeHIUH, POPMUPYEMBIX B IPOLIECCE U3YUCHUS TUCIUTUIUHBI:

OIIK-5. CnocobeH WHCMONIb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, JACHCTBYIONIHME B IIPOIIECCe
H3TOTOBJICHUA MAIIMHOCTPOUTCIbHBIX I/IBI[GJII/Iﬁ Tpe6yeM0r0 KaueCTBa, 3aJaHHOr'o KOJIMYECTBA IIpH
HAaUMEHBIIINX 3aTpaTax OOIIECTBEHHOTO TPY/a;

KoneunbiMu pe3ysibTaTaMu OCBOCHHS AMCLUUIUIMHBI SBISIOTCA CHOPMHUPOBAHHBIE KOTHUTHBHBIE
ACCKPHIITOPBL «BHATb», «KYMETb», «BJIAACTb», paClUCaHHBIC 110 OTACJIbHBIM KOMIICTCHIUAM.
®opMUpOBaHUE AECKPUNTOPOB MPOUCXOIUT B TEUEHHE BCETO CEMECTpA I10 3TaraM B paMKaX KOHTAKTHOU
paboThl, BKIIOYAIOUIEH pa3jMyYHbIe BHJIbI 3aHATHUA U CAMOCTOATEIbHOW pabOThl, ¢ MPUMEHEHHUEM

pa3nuuHBIX HOPM U METOIO0B 00yueHus (Tabds. 1).



Tabmuma 1 ®opMupoBaHre KOMIETEHIIMI B IPOIECCEe N3YUECHUS JTUCITUILTUHBI

Konun Konun [Inanupyemsblie pe3ysbTaThl Bun yaeGHbIX Kontponupye OneHouHble ITokazarenu oueHUBaHUA
HAaUMEHOBA-| HAMMEHOBAHHE oOyueHus (mokazaTenu 3aHSTUN, pa0OThI, |MbI€ pa3iesbl MaTepHuabl KOMIIETCHIINI
HUE WHJIUKaTopa JOCTHIKEHUS 33JaHHOTO YPOBHsI|  (DOPMBI U METOBI Y TEMBI (oLleHOYHBIE
KOMIIETEH- JOCTH>KECHUS KOMIIETEHIINHN) oOy4eHus, JUCUHUTIIIUHBI CpeICTBa),
117041 obmenpodeccruonan CIIOCOOCTBYIOITHE HCIIOJIb3YEMBIC TSI
BHOM KOMIIETEHLIUH (GhOopMUPOBAHUIO U OLICHKH YPOBHS
pa3BUTHIO c(OPMHPOBAHHOCTH
KOMIIETEHIIMHU KOMIIETEHIIMN
OIIK-5 OIIK-5.1: 3naer OCHOBHBIC TTOHATHS ¥ MeTOABI | JIEKITMOHHBIC 3aHATHSI, 1-6 VO, T3, I3 ITocemaemMocTh 3aHATHH,
Crioco0eH [3aKOHBI €CTECTBEHHBIX | PEIICHUS] MATEMATHUECKUX 3a/1a4, | IPAKTHYCCKHE 3aHSTHS, HOJATOTOBKA K
HUCII0JIb30BaT HAayK, OCHOBHBLIC IMO3BOJIAIONIUX ITOMOYb B pCIICHUU WHIWBUAYAJIbHBIC HpaKTquCKHM 3QHSATHSIM,
b OCHOBHBIE | 3aKOHOMEPHOCTH, npodeccuoHaNbHBIX MPodIIeM 3aaHus sl OTBETEL Ha
3aKOHOMEPHO|  JICHCTBYIOIIHE B _ CaMOCTOSATENLHO KOHTPOJIBHBIE BOMPOCH,
CTH, Tmporiecce i paboThI
JENUCTBYIOLIY| KOHCTPYUPOBAHMUS U CTYZEHTOB, To3HaBateIbHaA
€ B IIpoliecce| MPOCKTHPOBAHHS CaMOCTOSTENbHAS aKTHBHOCTD  HaSaHATHAX,
M3TOTOBJICHH | MATHHOCTPOUTEIIHBI pabora; YMCHHUC  NICTaTbBBIBO/BI
| X U3JETUN, UX
MaIInHOCTPO BIIMSIHUE Ha
UTEITbHBIX KaueCTBEHHBIC
15631 (107078 IOKa3aTesu u
TpeOyeMoro | MpOU3BOJACTBEHHBIC
Ka4ecTBa, 3aTpathl
3a1aHHOTO OIIK-5.2: Ymeer MPOBOUTH MaTEMATHUCCKHUI
KOJIMYEeCTBA IPAMCHSIT aHaJIN3 MPHUKIIATHBIX 33144
pn €CTECTBEHHOHAYYHBIC
HAaUMEHBIINX SHAHHA 111
sarparax KOHCTPYHUPOBAHHUS U
00IIECTBEHHO
IIPOEKTHBIX PACYETOB
ro Tpyna

15631 (SN10705

MAaIIMHOCTPOCHUA,




OTpeICTICHHS
MIPOU3BOICTBEHHBIX
3aTpar

OIIK-5.3: Bmanmeer
HaBBIKAMH
MIPUMEHEHUS
OCHOBHBIX
3aKOHOMEPHOCTEH,
JIEUCTBYIOLINX B
mporiecce
H3TOTOBIICHHS
MalIHHOCTPOUTETHH
BIX U3JIETUIN
TpedyeMoro
Ka4yecTBa, 3aJaHHOTO
KOJIMYECTBA MIPH
HaMMEHBIIHNX
3arparax
0OIIECTBEHHOT' O

Tpyna

HABBIKAMH MPHUMEHCHHUS
MaTeMaTHYECKOTo armapaTa s
pemieHust 3a1a9
npoheCcCUOHANTBHOMN
JIeSITeTIHHOCTH




1.2 Onucanune nokasareJieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIHIl HA Pa3JIMYHBIX ITaNax HX
(¢opMupoOBaHus, ONMCAHHE IIKAJ OLICHUBAHUS

OneHuBaHue pe3ynbTaTOB OOY4YEHHs MO JUCLUIUIMHE OCYIIECTBIIAETCS B COOTBETCTBHM C
[TonoxeHuneM o TeKyIeM KOHTPOJIE U TPOMEXYTOUHOM aTTecTaly 00yJaromuxcs.

[lo nucuunnube «Mamemamuxa» TIPEAYCMOTPEHBI CIEAYIOLIME BHJbI KOHTPOJSA: TEKYLUH
KOHTPOJIb (OCYILLECTBJICHHE KOHTPOJS BCEX BHUAOB ayJUTOPHONM M BHEAYIUTOPHOM JESATEIbHOCTH
0o0y4aromerocsi C LENbI0 MOJNyYEHHs MEpPBUYHOH HHPOPMAMU O XOJIE YCBOCHHUS OTAEIBHBIX
JIEMEHTOB COJEpXKaHMUA JUCLMIUIMHBI); IMPOMEXKYTOYHAs aTTecTalus (OLIEHUBACTCSd YPOBEHb H
KAaueCTBO MOATOTOBKY MO JUCLUIUIMHE B LIEJIOM).

Texymuii KOHTPOJIb B ceMecTpe MPOBOAUTCS C LIENIbI0 00ecreueH sl CBOEBPEMEHHON 00paTHOM
CBSI3U, JUISI KOPPEKUUU OOY4YEHHUs, aKTUBH3ALKUN CAMOCTOSTENbHON paboThl oOydatonuxcs. Texymuit
KOHTPOJIb CIYKUT JJIs1 OLIEHKM O00bEMa M YpPOBHS YCBOGHHS OOYyYaroIMMCs y4eOHOro marepuana
OJIHOT'O WJIM HECKOJIBKUX Pa3/esIoB JUCLMUILIMHBI (MOZyJIsl) B COOTBETCTBUU € €€ pabouell mporpaMMon
U OmnpeenseTcs pe3yabTaTaMH TeKYIEro KOHTPOJIs 3HAaHUK 00yJaronuxcsl.

Texkymuii KOHTpPOJIb OCYIIECTBIISIETCS JBa pa3a B CEMECTp IO KaJeHJApHOMY TIpaduky
y4eOHOTO Tporecca.

Texkymuii KOHTpOJIb MpeArnoJiaraeT HauyuciaeHWe OaJljIoB 3a BBIMOJIHEHUE DPA3JIUYHBIX BHJIOB
pabot. Pe3ymbTaThl TEKYIIET0 KOHTPOJIS MOJIBOAATCS MO HIKale OaUTbHO-PEHTHHTOBOW CHUCTEMBI.
Pernament OasuibHO-pedTUHTOBONM cucteMbl onpezaeneH Ilonoxenuem o cucreme «KoOHTpob
YCHEBAEMOCTU U PEUTUHT 00YYAIOILIHXCSI».

Tekymuii KOHTPOJb SIBISETCS pPE3yJIbTaTOM OLIGHKM 3HaHUIM, YyMEHUH, HaBBIKOB U
MPUOOPETEHHBIX KOMIIETEHIIMK 00YyUJalONIMXCs IO BCeMY 00bEMY y4eOHOM TUCHUILTIHBI, U3yYCHHOMY
B CEMECTpPE, B KOTOPOM CTOUT (pOpMa KOHTPOJISI B COOTBETCTBUU C YUEOHBIM IIJIAHOM.

Texymuii KOHTPOJb yCIIEBAEMOCTH IPEAYCMATPUBAET OLEHUBAHUE XOJla OCBOCHHUS
JTMCIUTUIAHBL: TEOPETUIECKUX OCHOB M MTPAKTHYECKON YaCTH.

[Tpu 0OyueHunu 1o 3a04HOM popMe 00yUeHHsI TEKYIIMI KOHTPOJIb HE IPETYCMOTPEH.

[TpomesxyTouHas arrecTanus Mo JUCHUIUIMHE «Mamemamukay TpoOBOAUTCA B (OpME SK3aMEHa.
B Tabn. 2 nmpuBeaeHo BecoBoe pacmpenesieHne OaIoB W IIKalda OIEHUBAHUS MO BHUJAM KOHTPOJIBHBIX
MEpONIPHUATHH.

Ta6Jmua 2 - BecoBoe pacipeacicHue 0a/yIoOB W IIKala OLCHUBAHHA 110 BHAaM KOHTPOJIbBHBIX

MEpONPHUITHI
Texkymuii KOHTPOJIb IIpomexyTo Hrorosoe
(50 6anoB) yHas KOJIMYECTBO 0asllIOB
brok 1 biok 2 aTTecTanus 10 pe3yabTaTaM
(50 6annoB) | TEKYIIEro KOHTPOJIS
U IPOMEXKYTOUHOU
aTTecTaluu
JlexunoH-HbIE IIpakTruec- Jlexunonnsle | IIpaktuyec- Menee 60 Oamia —
3aHaTHA (Xy) KHUE 3aHATUS 3auaTus (Xp) | kue 3auatust | ot 0 10 50 | HEYJAOBJIETBOPUTEIH
(Y1) (Y2) OaytoB HO; 61-75 OGamioB —
5 15 5 25 YIOBJIETBOPUTENIHHO;
Cymma Gaymios 3a 1 6510k = 20 CymmMa 6ainioB 3a 2 OJI0K = 76-90 Oainos
30 -
XOpOLLIO;
91-100 OanoB
OTIINYHO

s omnpeneneHus (PaKTUUECKHX OILEHOK Ka)JIOTO IOKa3aTelsl BBICTABISIOTCS CIEAYIONUe Oasibl
(Tabmn.3):



Tabnuma 3 — Pacnipenenenue 6aJIJI0B O TUCHUTIIINHE

Bun yuebnbIx paboT 1o Konuuecmeo 6annoe
JVCIIATUTAHE
1 6n0k 2 onok
Texywuii konmpoaw (50 bannos)

[Tocemenue 3aHaTHiA 5 5
[IpakTuyeckue 3ajaHus 15 25
B TOM YHCIIE:
-  Brommonnenme  3aganHuit  mo 5 5}
mucturiuae (P, TIpesenT)
- Pemienne tectoBbix 3ananuii (T) 5 5
- Bemonnaenue nabopaTopHbIx padoT 10 15

20 30

IIpomesicymounas ammecmayus (50 6annos)

DKk3aMeH B YCTHOU (dopme

CymmMa 6asu10B o qucuuniaude 100 6aios

Ok3aMeH sBisercs (OpMOW HTOrOBOM  OIIGHKM KayecTBa OCBOCHMsI — OOydarolmMMcs
00pa3oBaTeNbHON MPOrPaMMBI IO TUCIMITIMHE B IIEJIOM HIIU 1O pa3aeny JuciuIuinHbl. [1o pesymnbratam
9K3aMeHa 00y4YaroLIeMyCsl BBICTABIISAETCS OLCHKA «OTIMYHOY», «XOPOLIO», «YAOBIETBOPUTEIBHOY», WUIIH
«HEY/I0BJIETBOPUTEIILHO».

Onenka «oiuyHo» (0T 91 1o 100 6annoB)BEICTaBIsIETCA 00yYaIOIIEMYCS, €CIH:

- oOyuaromuiicss HaOpan MO0 TEKyIIeMy KOHTPOJIO HEOOXOAMMBIE M JOCTATOYHBIC OaJUIbl IS
BBICTABJICHUS OLIEHKU aBTOMAaTOM

- oOy4aromuiics 3HaeT, IOHUMAEeT OCHOBHBIE MOJIOKEHUS JUCIUILIMHBL, IEMOHCTPUPYET YMEHUE
MPUMEHSATH UX JUIS BBIMIOJIHEHUS 3a/1aHMs], B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB PELICHHUS;

- o0yyaromuiicsi aHaJU3UPYeT AJIEMEHTHI, YCTAaHABIIMBAET CBA3M MEXIy HHMH, CBOIAUT HUX B
€IMHYI0 CHUCTEMY, CIIOCOOCH BBIIBUHYTh HJIEI0, CHPOEKTHPOBATH U MPE3EHTOBATh CBOM MPOEKT
(peuienue);

- OTBET 00ydaroLerocs Mo TEOPETUYECKOMY M MPAKTUYECKOMY MaTepHally, COJAepiKalleMycs B
BOIIPOCAX 3K3aMEHALMOHHOTO OWJIeTa, SIBISETCS MOJHBIM, U YJOBIETBOPSAET TPEOOBAHUSAM MPOTPaMMBbl
JUCLUTUIMHBL,

- oOydJaromuics TPOJEMOHCTPUPOBAT CBOOOAHOE BIAJACHUE KOHIIENTYaIbHO-TTOHATUHHBIM
anmapaToM, Hay4HbIM SI3bIKOM M TEPMUHOJIOTHENH COOTBETCTBYIOLIEH JUCIUIUINHBI,

- Ha JIONOJIHUTENbHBIE BOMPOCHI MPEINOIaBaTesl 00yUaroUiics 1ai MpaBUIbHbIE OTBETHI.

Komnerennust (u) unu ee 4acth (M) cOPMHUPOBAHBI HA BHICOKOM YpOBHE (YpOBeHb 3) (cM. Tall.
1).

Onenka «xopoio» (0T 76 10 90 6anIoB)BBICTABIIAETCS 00yUaIOLIEMYCS], €CIIH:

- oOy4aromuics 3HaeT, IOHUMAEeT OCHOBHBIE MOJIOXKEHUS TUCHUIUINHBI, JEMOHCTPUPYET YMEHUE
OPUMEHSATh WX JUIS BBINOJHEHHWS 3aJaHMs, B KOTOPOM HET $IBHO YKa3aHHBIX CHOCOOOB pelIeHHS;
aHAJIM3UPYET AJIEMEHTHI, YCTAaHABIMBAET CBSI3U MEXK1Yy HUMH;

- OTBET IO TEOPETMYECKOMY MaTepuaily, COAEpKALIEMyCs B BOIPOCAX HK3aMEHALMOHHOIO
ousneta, SIBISETCS MOJIHBIM, WM YAaCTHYHO MOJHBIM U YJOBJIETBOPSAET TPeOOBaHUSIM MPOTrpamMMbl, HO HE
BCEI'/la JacTCs TOUHOE, YBEPEHHOE U apIyMEHTHUPOBAHHOE U3JI0KEHNE MaTEpUaa;

- Ha JIONOJIHUTENIbHBIE BOIIPOCHI MPEIoiaBaTeis 00yyaronuiics 1an npaBuiIbHbIE OTBETHI,

- o0yyaromuiicsi MPOAEMOHCTPUPOBAJ  BIaJEHUE TEPMHUHOJOTMEH  COOTBETCTBYIOIIEH

1
KonuuectBo u YCI0OBUA TOJYUCHUSA HCO6XOI[I/IMI:IX U JA0CTATOYHBIX [JId MOJYYCHHUsSI aBTOMara baiioB OIIPEACJICHBI

HOJ'IO)KGHI/IGM O CUCTEME «KOHTPOJ'H) yCnieBaeMOCTHU U peﬁTI/IHF 06yanOIIII/IXC$I))
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JTUCIUIUIAHBL.

Komnerennus (1) umm ee yacthb (1) chOpMUPOBAHBI HA CpeHEM YpOBHE (YpOBEHb 2) (CM. TalIL.
1).

OrneHka «ya0BIETBOPUTENBHO» (0T 61 10 75 GayioB) BHICTABIIsAETCS 00yUaIOIEMYCsl, €CIIH:

- 00y4aromuics 3HaeT U BOCIPOU3BOJUT OCHOBHBIE MOJIOKEHUSI JUCIHUILTUHBI B COOTBETCTBUH C
3aJJaHleM, IPUMEHSET UX JJIs BHITIOJIHEHHUS TUIIOBOTO 33/1aHUSI B KOTOPOM OUYEBHUJICH CIIOCO0 pEIlIeHUS;

- oOyuarouuiicss mpoAeMOHCTPUPOBaNl 0a30BbI€ 3HAHUS BAXXKHEHIIMX DPa3AeNoB AMCUUILIUHBI U
COJIepKaHus JIEKIIMOHHOT'O Kypca;

- y oOydaromierocss UMEIOTCsS 3aTPyJHEHHs] B UCIIOJIb30BAHUM HAay4YHO-TIOHATUHHOTO amnmnapara B
TEPMHUHOJIOTHH KypCa;

- HECMOTpS Ha HEJIOCTATOYHOCTh 3HAHUN, O0YJAIONIMIICS UMEETCSI CTPEMJICHHE JTIOTHYECKH YETKO
IIOCTPOUTDH OTBET, YTO CBUIETEIBCTBYET O BO3MOYKHOCTHU ITOCIEAYIOLIEr0 O0yUEHUSI.

Kommerennus (u) nim ee yacth (M) copMupoBaHbl Ha 0a30BoM ypoBHE (ypoBeHb 1) (cM. TadI.
1).

Onenka «HeynoieTBopuTesbHO» (0T 0 10 60 6anioB) BBICTaBISETCS 00yYaIOIIEMYCsl, €CIIH:

- 00ydJarommiics MMeeT MPEJCTAaBICHHE O COJACPKAHWW TUCUUIUIMHBL, HO HE 3HAET OCHOBHEIC
MOJIOKEHUS (TeMBbl, pasiena, 3aKOHa U T.1.), K KOTOPOMY OTHOCHUTCS 3a/laHHe, HE CIIOCOOEH BBINOJIHUTH
3aJjaHie C OYEBUIHBIM pEIICHHEM, HE BJIaJieeT HAaBbIKAMU PabOTHI C MPOTrpaMMHBIM OOECIICYeHHEM, He
MMeeT MPEeACTaBICHUS O 3alluTe HHPOpPMAIMK U paboTe B CETH.

- y oO0yd4aromerocsi MMEIOTCS CYIIECTBEHHBIE MPOOENbl B 3HAHWM OCHOBHOTO MaTepHaia o
JTUCIUILINHE;

- B IIpolLecce€ OTBETa II0 TEOPETUYECKOMY Marepuany, COAEpXkalleMycsi B BOIPOCAX
HK3aMEHAIIMOHHOTO OMIeTa, TOMYIIeHbl IPUHIIUIINATbHBIC OIIUOKH MPU U3T0KEHUH MaTepHaa.

Komnierenmus (1) i ee 4acTh (1) He cHOPMHPOBAHBI.

1.3 Meroauyeckue MaTepHuaJbl, ONpeae/isiiolIue MPoleIypbl OLleHUBAHUS 3HAHMIA,

YMEHHi, HABBIKOB M ONbITA 1eSITeJIbHOCTH

OneHuBaHuEe pe3ynbTaToB OOyuYEHHUs CTYIEHTOB Mo aucuumiuHe «MaTtemaTtukay
OCYILIECTBIISIETCS 10 PETIaMEHTY TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIUH.

Texymuii KOHTpOJIb B CEMECTpe MPOBOJIUTCS C LENbI0 OOECHeueHus: CBOEBPEMEHHOM
0o0paTHOM CBSA3H, IJIs1 KOPPEKIIMHM 00yueHHsl, aKTUBU3ALUU CAMOCTOSITEIbHON PabOThI CTY/ICHTOB.
Pe3ynbTarhl TEKylIero KOHTPOJIS MOJBOAATCS MO IIKane OallIbHO - PEHTHHTOBOM CHCTEMBI,
peanusyemoii B II'TY.

Texymmii KOHTPOJIb OCYIIECTBIISETCS BA pa3a B CEMECTp IO KaJleHIapHOMY TIpaduky
y4eOHOT0 Mpolecca B paMKax MPOBEJCHNUS KOHTPOJIbHBIX TOYEK.

@DopMBI TEKYILETO KOHTPOJIS 3HAHUMN:

- yctHbIi onpoc (YO);

- BBINOJIHEHHE TeCTOBBIX 3ananuii (T3);

- BBINOJIHEHNE UHANBHUIYAIbHBIX 33JJaHUH JII1 CAMOCTOATEIHHOM paboThl CTYACHTOB
(U3CPC).IIpopaboTka KOHCHEKTa JICKIIUA W y4eOHOW JUTEepaTyphl OCYIIECTBIISETCS
CTyJEHTaMH B TE€UYEHHE BCETO CEMECTpa, IOcie U3ydeHus HOBOW TeMbl. [lepeueHb BOmpocos
I YCTHOTO ompocaonpeneneH coaepxkanuem Ttembl B PII u METOANYECKAMU
PEKOMEHIALUSAMU IO U3YYEHHUIO

JTUCIUIUIAHBI.

3ammMra MNpakTUYECKUX 3a/laHUM MPOU3BOJUTCS CTYJAEHTOM B JIEHb WX BBIIOJIHEHUS B
COOTBETCTBHUHM C pacnucaHueM 3aHsaTuil. [IpenogaBaTens mpoBepsieT NPaBUIbLHOCTH BBINOJIHEHUS
MIPAKTUYECKOI0 3a/1aHus CTYJEHTOM, KOHTPOJIMPYET 3HAHUE CTYIEHTOM IPOUIEHHOr0 MaTepuala
C TIOMOILIbIO KOHTPOJIBHBIX BOIPOCOB MJIM TECTUPOBAHUS.



OreHKa KOMIIETEHTHOCTH OCYIIECTBIISIETCS CICAYIONIMM 00pa3oM: B TIPOIECCE 3allUThI
BBISBIISICTCST MH()OPMAIIMOHHAS KOMIIETEHTHOCTh B COOTBETCTBUU C MPAKTUYECKUM 33/IaHUEM, 3aTeM
MpernojiaBaTesieM JaeTCsd KOMILJIEKCHAs OLIEHKA JeATeIbHOCTH CTY/ACHTA.

BBICOKYI0 OLIEHKY TOJy4arOT CTYAEHTBI, KOTOpPbIE MpPH [MOArOTOBKE Marepuajia i
CaMOCTOSITENILHON paboThl cyMenu 0e3 OMMOOK BBHIMOJIHUTh HHIWBUIYaTbHBIC 33/IaHUS U BBIYYUTH
JICKIMOHHBIA MaTepuaji Mo paccMaTpUBaeMOW TeMe, MOKa3aTh MOHMMAaHUE CBSI3M paccMaTpUBacMOM
TEMBI C COBPEMEHHBIMHU MTPOOIeMaMy HAyKH B OOIIECTBa.

OneHka KadecTBa IIOJTOTOBKM Ha OCHOBAaHMHM  BBINOJHEHHBIX 3aJaHUA  BeJETCH
mpenojaBaTeisiM (¢ 00CYKIECHHUEM Pe3yabTaTOB), OalIbl HAUHCIISIOTCS B 3aBUCUMOCTH OT CIIOKHOCTHU
3aJIaHus.

HTOroBeIii KOHTPOJIb OCBOCHHUSI YMEHHSI U YCBOCHHBIX 3HAHUM NHUCHUIUIMHBI «MaremaTukay»
OCYILIECTBJISICTCSI B MPOIECCE MPOMEKYTOYHOM aTTecTallid Ha SK3aMeHe. YCIOBHEM JIONyCKa K
9K3aMEHY SIBJISICTCS TOJOKUTENIbHAS TEKYIash aTTEeCTAIMsI MO0 BCEM MPAKTHYECKUM paboTam ydeOHOMH
JUCHUIUTMHBI, KIIFOYEBBIM TEOPETUYECKUM BONPOCAM TUCIUTLIIMHBI.

2 KourpoabHble 3a1aHus (1eMOBepPCHH) /Jisl OLIEeHKH 3HAHMI, YMeHUIl, HABHIKOB U (WJIN)
ONbITA JeATeJbHOCTH, XapaKTepPU3YIIUX 3Tanbl (opMUpPOBaHMS KOMIIETEHIHII B Ipouecce
0CBO€eHHsI 00pa30BaTeJIbHOI MPOrpaMMbl

2.1 3aganus 11 OLeHUBAHUS Pe3yJIbTATOB 00y4eHHs B BU/le 3HAHUI U YMeHMIi:
2.1.1 Bonpocsl yctHoro ompoca (YO) 1Jsi oueHMBaHUsI Pe3yJbTaTOB 00y4eHHs B BH/IE
3HAHMU M YMEHMI:
1.  TloHsTHe MaTPUIIBI, THITBI MATPUIL
2. Omepanuu ¢ MaTpULIaMH (CJIOKEHHE, YMHOXKEHHE Ha YHCIIO0, yMHOKEHHE MAaTPULIBl HA MAaTPULLY,
TpaHcnopTrpoBaHue Matpuil). CBoicTBa omneparuii.
Onpeaenureny MaTpuL, UX CBOMCTBA.
Pasnosxenue onpeneauTens mo IeMeHTaM JII000H CTPOKH, CTOJIONA.
Oo6parnas matpuna. Kputepuii ee cymiecTBoBaHUs U popMyia i BEIYMCICHUS.
MuHOp MaTpHLbl, PAHT MATPULIBL.
DneMeHTapHbIe TpeoOpa3oBaHUsl MATPHII, SKBUBAICHTHBIE MATPHIIBI U UX PAHTH.
JluneiiHo 3aBUCHMBIE, TMHEWHO HE3aBUCUMBIE CTPOKU MaTpuIlsl. Kpurepuil TrHeitHON 3aBUCUMOCTH.
CucteMbl TUHEHHBIX anrebpandeckux ypaBHeHuit (CJIAY).
8. CoBMeCTHbBIE, HECOBMECTHEIE, OIlpeiesieHHbIe, HeonpenaeneHHble CJIAY.
9. ®opmynst Kpamepa nis pemenus CJIAY.
10. Matrpuunsiii metoy pemenust CJIAY.
11.  Kpurepnii coBmectnoctu CJIAY Kponekepa-Kanemmm.
12. Meroa Xopnano-I'aycca pemenust CJIAY. basucHsiit MuHOp, 6a31uCHBIE U CBOOOIHBIE IEPEMEHHBIE
CJIAY.
13. PemieHue ofHOPOAHBIX CUCTEeM JInHEHHBIX ypaBHeHuil (OCJIAY).
14. Kpurepuii cymectTBoBaHus HeTpUBHAILHBIX pemeHuiit OCJIAY.
OynnamenTtanbHas cucrema peweaniit OCJIAY, oOmiee pewenue.
16. TloHsTHE N-MEPHOTO BEKTOPA, OTEPALIUH C BEKTOPAMH.
17. JluneitHoe apupMeTHIECKOE BEKTOPHOE IPOCTPAHCTBO.
18. JluneiiHO 3aBUCHMAs M HE3aBHCHMAs CHCTEMa BEKTOpoB. Kpurepnii THHEHHON 3aBHCUMOCTH CUCTEMBI
BEKTOPOB.
19. CymectBoBanue B Rn cuctemMbl n IMHEWHO HE3aBUCUMBIX BEKTOPOB. basuc B RN.
20. Jluneiinas 3aBUCMMOCTB B RN 1100071 cuctembl 3 M BekTopoB (M>n).
21. Kpurepuii 6a3uca B Rn. Paznoxenune BekTopa 1o 6a3ucy u ero eJJMHCTBEHHOCTh
22. CxanspHoe npousBelieHHe B RN, ero cBoiicTBa. DKOHOMHUECKUIN U MEXaHUIECKUI CMBICI CKAISPHOTO
MIPOM3BEICHHSL.
23. N-MepHOe eBKJIHMJIOBO MTPOCTPAHCTBO, MOJIYJTb BEKTOpA, HAIPaBIIEHHE KOCHHYCHI BEKTOPA.
24. Tlpoekuus BEKTOpa HA BEKTOP, OPTOTOHAILHBIE, KOJUTHHEAPHBIC, KOMIUTAHAPHEBIC BEKTOPEL,.
25. BexkTop Kak HampaBieHHBI OTpe30K. JlekapToB MpsMOYTroJIbHBIA 0a3uc M JEKapToBa MPSIMOYTOJIbHAs
CUCTEeMa KOOPAWHAT (JI.11.C.K.).
26. Panmyc-BeKTOp TOUKH, KOOPAMHATHI TOUKH B J.I1.C.K.

Noookw



27. BekTopHOoe npousBeieHHE BEKTOPOB B £3, €ro CBOMCTBA, MEXaHUYECKUI CMBICII.
28. CMemanHOe TpOU3BEACHUE BEKTOPOB B 3, €r0 CBOMCTRA.
29. YcioBus OpTOrOHANBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB B £73.
30. ITonsTHE ypaBHEHUS TEOMETPHYECKOTO 00pasa.
31. IInockocTs, HOpMaBHBIH BeKTOp MIocKocTH. ObIiee ypaBHEHHE TIIOCKOCTH M €r0 YaCTHBIE CITyYaH.
32. Yrom MeXIy IUIOCKOCTSAMH, YCIOBHE MEPIEHANKYIIPHOCTH U TapayIeIbHOCTH INIOCKOCTEH,
paccTosiHuE OT TOYKH 110 TockocTu. [lnockocts B En, N>3.
33. Ilpsmas B E3, ee HanpaBistommid Bektop. OO1I1e, KAHOHWYECKHE, MapaMeTPHUYECKHe YpaBHEHHS
npsMoit. JIyd u oTpesok.
34, VYron w™exny npaMeiMd B Ez.  IlepneHaukynspHele, mNapajulelibHbIE, IEpPEeCeKaroIluecs u
CKpeIIMBaIONIHecs MpsiMble. PaccTosiHue OT TOYKH 110 psiMoi B £3. [Ipsimast, yd u otpe3ok B En, n>3.
35. Yron mexay mpsiMOi M TUIOCKOCTBIO, YCIOBHSI MapajieNbHOCTH U MEPIEeHANKYISIPHOCTH TPSMON H
IockocTH. Touka mepeceyeHus MpsIMOH U TIIOCKOCTH, TPUHAAJICKHOCTD MPSAMOM TIOCKOCTH.
36. [Ipsimast Ha MIIOCKOCTH, KaK YaCTHBIN clay4ail mpsIMOH B £3 M Kak JIMHUS EPECEUCHHUS TNTIOCKOCTH C
m10cKocThio OXYV.
37. YpaBHeHHUE NPAMOH Ha IJIOCKOCTH € YIIIOBBIM KO3 QUIIEHTOM.
38. YpaBHeHHE KpPHBOIl BTOPOro Mopsijika, €ro npeodpa3zoBaHUe ¢ MOMOIIBIO MOBOPOTa M MapajiebHOTO
MepeHoca 0ceil KOOpANHAT.
39. Dmure, runepbona, mapabona. Ocu CHMMETpHH, IEHTP, BEPIINHBI, SKCIEHTpUcUTeT. KaHoHn4eckne
YpPaBHCHUA U YPAaBHCHUA CO CMCILICHHBIM LIECHTPOM.
40. MHOXeCTBO, ONIepaIiiil ¢ MHOKECTBAMH.
41. ®yHKIHS OHOM TepEeMEeHHOH, crtocoObl 3a1anns. OCHOBHBIE JIeMEHTapHbIe (VYHKIUH, UX TPa(UKH.
42.CnoxHast QyHKIIHS.
43. Tlpenen GyHKIuM mpu x _Xo (x _ _).
44, BeckoHe4YyHO MaJiast (byHKumI U €€ CBOICTBA.
45. beckoHeuHO OobIas PyHKIHSA, CBSI3b C OECKOHEYHO MaJIOH.
46. OCHOBHBIE TEOPEMBI O TIpesenax (yHKINHU (KPUTEPUH CyIIeCTBOBAHUS MIpe/enia, € AMHCTBEHHOCTD,
npenen
CYMMBI, IIPOU3BEICHHS], YACTHOTO).
48. TlepBbIif 1 BTOPOI! CTICITUATBEHBIE TIPECITBL.
49. CpaBHeHHE OECKOHEYHO MaNbIX (QYHKIIHH.
50. Yucnosas nociiegosaresibHOCTh. CBOMCTBA

51. MOHOTOHHBIE NTOCTIEI0BATENILHOCTH

52. Tlpesern 4uCIOBOM OCIICI0BATEILHOCTH

53. Teopema Betiepimrpacca.

54. Bropoii 3aMevaTeIbHbBIHN ITpeIen.

55. OnHOCTOpPOHHUE TpEIeIibl (VYHKITUH.

56. HenpepbIBHOCTH (YyHKIIMH B TOUKE, HA HHTEpBaJe, OTpe3Ke. TOUYKH pa3phiBa U UX KiacCU(UKAIHA.
57. OcHOBHBIE TEOPEMBI O HETPEPBIBHBIX (DYHKIUSAX (HEMPEPHIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHI,
CJIO)KHOU (PYHKIIHN).

58. CpoiicTBa QyHKIMI HEMIPEPHIBHBIX HA 3aMKHYTOM OTpEe3Ke, a0COIIOTHBINA 3KCTPEMYM (YHKIIUH.
59.1lpupamienne apryMeHTa u npupamienne GpyHkuuy. 3agada o KacaTeJIbHON K IIIOCKOH KPUBOIA.

60. IIpousBonHas GyHKUINH, €€ TEOMETPUIECKUN U QU3NIECKUIT CMBICI. Y paBHEHHE KacaTeIbHOU U
HOPMAaJIA K KPUBOM.

61. Temm pocTa ¥ AIACTUYHOCTH (PYHKITHH.

62. Heoboxoaumoe ycioBue nudhepeHIupyeMocTr (yHKIIHH.

63. OcHoBHBIE TpaBuia 1 HOpMyIbl UG PepeHINPOBAHNS.

64. Tuddepennnan GyHKINH, €T0 FTeOMETPHUYECKHIA CMBICT, CBOWCTBA, IPUMEHEHUE K IPUOIIMKEHHBIM
BBIYUCIICHHSIM.

65. ITpouzBoHbIe U MU GEpEeHITUATBI BEICIIHX MOPSIIKOB.

66. IIpaBuio Jlomurans

67. UccnenoBanue GpyHKIMU U IOCTpOEHUE TpaduKa.

68. OcHOBHBIE TeopeMbl 0 UM dHepeHIPYEMBIX QYHKIIUSX.

69.11epBooOpasnas. Teopema o nepBoodpazHoii. HY, ero reomeTpuyueckuii CMBbICII.



70. CsotictBa HU.

71. Teopema o 3ameHe nepemenHol B HU.

72. Tabnuiia OCHOBHBIX HHTETPAJIOB.

73. UurerpupoBanue 1o yactsim B HU.

74. PanmoHanbsHble JpoOH, IpaBUIIbHBIE U HENPaBUIIbHBIE po0u. HTerpupoBanre HeMpaBUIBHBIX APOOei
(Teopema).

75. Ilpocreiimure parmoHaNbHBIE IPpoOH, X HHTETpHUpOBaHue. Teopema o pa3ioKeHNH MPaBUILHON Ipodu
Ha CyMMY MPOCTEHIINX APOOEH.

76. UHTerpupoBaHie TPUTOHOMETPUIECKUX (QYHKLHUH.

77. HTerpHpOBaHHE MIPOCTCHIITNX HPPAITHIOHATEHOCTEH.

78. TpuroHoMeTpHUECKHE TTOACTAHOBKH.

79.3aga4a 0 BBIYHMCIICHUH TUIOMAAN KPUBOJIUHEHHON TparnenyH.

80.0U kak npenen HHTErpalibHBIX cyMM. [ 'eoMmeTpudeckuii cmbict OU. Teopema cymectBoBanus OU.
81. CroiictBa O, Teopema o cpeHeM.

82. Teopema 0 MPOU3BOTHON OT MHTETpaNa C HEPEMEHHBIM BEPXHUM IPEAEIIOM.

83. ®opmymna HetoTona-Jleiitoanma (Teopema).

84. 3ameHa nepeMeHHOM U HHTErpUpOBaHue 1Mo YacTsim B O1.

85. TeopeMsl 0 TIIOIIAU MIOCKON (GUTYPHI, OTPAHUICHHON TMHISIMH, 3aJaHHBIMH a) B IEKapTOBOI
cucTeMe KOOpIUHAT; 0) mapaMeTpHUECKH.

86. JInuna nyru rmiockoi kpuBoid. Teopema o ATUHE AYTH B JEKApTOBOM CUCTEME KOOPAWHAT U e
CIICZICTBUSI.

87. Beruncienne 005eMOB TeJ IO TUIOIIAISMM MTOTIEPEYHbIX ceueHui (Teopema). O0beM Tena BpaleHus..
88. Dxonomuyeckue npuinoxxenust OU.

89. HecoOctBennblie uHTETpainsl 1-ro pona u 2-ro, UX onpeneineHre, BEIYUCISHHE U TEOMETPHYECKUI CMBICIT
90. luddepennmansaple ypaBHEHUS IEpBOTO MOpsiaKa. OCHOBHBIE TOHITHS

91. 1V ¢ pa3nensronmMucs nepeMeHHbBIMA

92. Onroponnbie J1Y.

93. Jluneiinble nuddepeHanbHbIe ypaBHEHHSL.

94. luddepenimansubie ypaBHEHUs BTOPOro nopsiaka. OCHOBHBIC TOHATHS

95.JIunelinble muddepeHnraIbHbIe YPaBHEHHS BTOPOTO MOPSIKA.

96.Yucnossie paasl. Yactuunas cymma. Cymma psaaa

97 . HeoOXxonuMblii MpU3HAK CXOAUMOCTH. | 'apMOHWYECKHiA s,

98.JlocTaTouHble MPU3HAKU CXOAUMOCTH. [Ipu3Hak cpaBHEHHUS.

99 Ilpuznak /lamambepa.

100.PagukansHbiii npusHak Komu.

101.MuTerpanbubIii npusHak Komru.

102.3nakouepenyromuecs paisl. [Ipuznak JleiiOnuia

103.®DyHK1HIOHANBHEIE Psiibl. CXOIUMOCTh (PYHKIIMOHAIBHBIX PSIOB.

Kpumepuu oyenxu ycmnozo onpoca:
- KauecTBO OTBETOB (OTBETHI JOJKHBI OBITh MOJHBIMU, YE€TKO BBICTPOEHBI, JIOTHUHBIMH

(apryMeHTUpPOBaHHBIMH);

- BJIaJICHUE HAYYHBIM U TIPO(ECCUOHATLHOM TEPMHUHOIOTHEH.

Llkana oyenusanus ycmuo2o onpoca.

Kaxaplii BOompocC OIIEHUBAETCS MO CAEAYIOLIEH MIKaJe:

- 0 6as0B - 0OyJaromuMiics Jal HEMpaBIWIbHbBIN OTBET Ha BOMPOC WM HE OTBETHIL;

- 1-4 Gamta - oTBET OOYUYArOIIETOCS SBIISECTCS HE MOJTHBIM, HE TOYHBIM, HE YBEPEHHBIM H HE

apryMEHTUPOBAHHbBIM;

- 5-7 Gamna — oTBET 00ydYaromerocs sBJIsieTCs MOJTHBIM, HO HE TOYHBIM, HE YBEPEHHBIM U HE

APTYMCHTUPOBAHHLIM,



- 8-10 - otBer oOywaromerocs SBISETCA IOJHBIM, TOYHBIM, YyBEPEHHBIM |
apryMEHTHPOBAaHHBIM.

[To pe3ynbTataM ONMPOCOB BBIBOJMTCS CPEIHSSI OIICHKA, KOTOPask OKPYIIISETCS JI0 IIeNI0n
BEJIMYMHBI ¥ BBICTABJISICTCS TIPU TIEPBOM PEUTHHTOBOM OIICHKE.

2.1.2 Tecmoswvie 3a0anus (T3) nyisi oneHNBaHUs Pe3yJbTATOB 00y4UeHHsI B BU/Ie 3HAHMIA:

3aoanue 1. «Mampuywry (15 mun.)
1. Ckobko JHeiiHo-He3asucumbIx crpok uveer C = (B-A)T + AT-BT — D, ecim

AZ(l 2 3\; B:(l 2\; D:{S |
0 11) (3 4) LB 8J

a)0; 6)1, B)2; 13
2. Pacnionoxurs Man\iun)I B nrﬁ&mKeZl(Smﬁa}ma HUX PaHI'OB:

1231 12347 (0 0)
1))4 5 6 1; 20 3 1%3) i 4)| I

~1-2-3-4) 0 0
[5 7.9 2 0 0 1J \ ) 00
a)(1,3,4,2); 6)(2,1,3,4); 8 (1,2,3,4); 43 21).

3aoanue 2. «Pewenue CJIAY» (20 mun.)
1. Cuctema 13 Tpex ypaBHEHHUH ¢ TpeMs mepeMeHHbIME B MaTpudHOM Buze A-X = B. r(A) = 2; r(A/B) = 2. Caenaiite BbIBO.
0 PElICHUU CUCTEMBI.
a) COBMeCTHa; 0) HECOBMECTHA; B) ONpE/e/icHa; I') COBMECTHA U HEOTPEIe/ICHHA.
2. Pemnth ManI/Irf}Pe y@#HeHHe

= . B oTBeTE yKazaTh cyMMy 2JIEMEHTOB MaTpuubl X.

X
4 2 Lz 8
a)1;6)-2; B)0; 1) 10.
3. Haiitu q)yH,uaMeHTam)Hy}o CHCTEMY pEellIeHHI CUCTEMBI JINHEHHBIX ypaBHEHUH (B OTBETE yKa3aTh YHCIIO PEIICHHI):
X;+ X, + X3+ X, — X =0,
X +2x+ X +X +2x =0.

L 1 2 3 4 5
a)1;06)2; B)3; )4

3aoanue 3. «Bexmopnasn anzeopa» (20 mun.)

A ICTIPE BIIOP: 2 _ (2:2:2):
a, =(0;1;0).

VYka3zare BEeKTOpPBI, 0Opasyroniue 6asuc B Ra.

a) (6711 6721 673)’ 0) (a_li 61_3, Czl); B) (CZ’ Cg’ CE)J r) 6asuca Her.

2. JlaHbI BEKTOPHl (. = i — j, 5 =2 j + 2K. Kaxoe u3 YTBEPKIACHUH I HUX BEPHO:
2
a)a=b; 6)ab; B)a Ll r)@b)=""
3

3. Haiitu mnowmans TpeyrojipHuKa ¢ BepiunHaMu B Toukax A(1; 0; 3) B(-1; 2; 3) C (-1;-2; 0).



50, B

3aoanue 4. «Ananumuueckasn zeomempusny (20 mun.)
1. Mana mnockocts I1: 2x —y +z— 4 = 0 u touku M1(-1, 2, 0), M2(2, 1, 1), M5(0, 0, 4). Kakoe u3 yTBep:KIeHHI BEPHO:

ay Myell, o) Mo e [I,M3 ¢ II, 8y My g II,M, & II, v) Mo, € [I,M5 € I1.

x-3 y+2 1
2. Jlana nipsimasi | T = T = — wmockocts [1: x +y — 2z + 1 = 0. Kakoe u3 yrBep>keHH BEpHO:
a) | 017, 6)| 117 B)| € II; r) npamas u mI0CKOCTH MEpeceKaroTes B TOUKE
Mo(1; —4; -1).
3. Haiitu paccrosinue Touku Mo(—1, —4) ot npsimoii 2x —y + 3 = 0.
3 3 .

a) ==, 0) R~

NG 2

1 3aoanue 5. &Hpedemﬂ» (10 mun.)

1. Jlanst pysxmn: 1) Y =—3 2)y=x'3) y= sin E, 4) Y = COS 2X. BhIsICHUTH, KAKHE H3 HHX GECKOHEUHO
X

mamsie mpn X —> 0.
a)1;30)2;4 B)2;3 nl;3

1
2. Mansl dynkupm: 1) Y = |Og X; 2)y= F’ 3) Y =arctgx. Kakne u3 aux 6eckoHedHo GobLne IpH

0,5
X —> 00,
a) 1/2; 6)0; B)-3/5; 1) e".
3. Haiitu a, ecin lim =2.
x—0 8)(

a)16; 6)%; B)4; 1) -16.

3aoanue 6. «llpoussoonasn» (20 mun.)
1. Kakue u3 ¢pynkuuii siBisitorest nuddepeHmpyeMbIMu B TOUKe Xo = 1.

1) y:tg(1+\/_)' 2) y=arccosx; 3) y=vxX*—8x+3; 4 y=x’In(1-x%).

5) %mqn nI/iTL 3H€P eHI/m r)po’mBoz(me (hYHKITIH B TOUKE Xo.

y=12|n(x+\/x2 +3), X, =1.

a)6:6)12; B)4: 1) 5.
y = (x2 +5x — 4)In X, X =1.
a)7: 6)9: B)2: 1) 4.

. ZTCX
y:SIn — X0:2.

4
T
T . .
) — 90B-— g
4 4
3. BBIYUCIUTH 3HAYEHUE POU3BOHON (QyHKIIUH
X =arctgt

" 3aaHHOi napamMeTpIaecky mpu t = 2.
y= arctg Ji-1
a) Ya; ©0)5; B)5/4; 1)4/5.



X3

1-x

4. onpenenuth yriaoBoi Ko3Q(UIMEHT KacaTebHON K rpaduKy QyHKIMH y= B TOYKE Xg = 2.

a)4; 6)—4; B)-12;1) 12.

3aoanue 7. «Heonpedenennwiii unmezpan» (20 mun.)

1. MuoxecTBo mepBoobpasubx pynxmmn f(X) = e umeer By ...

1 oxs
2) _6e6x+2 +C, 5) Ee6x 2 +C, 5) e6x+2 +C, v 6e6x+2 C.

2. aI/[TI/IJ.X In xdx.
x* L1 X X X 1) x*( 1)

a)Z Tc 6)TInX+T+C B)—tlnx+ J+C r)ZLInx—ZJ+C

1 3

X—3
a)—ln
8

X +1

X+1
X—3

+C: D Earctg +C.

X
3. Haiitn
) I —2x-3
X—
X+ 2 2

+C; 6)—In +C; B)—In
2 4

3aoanue 8. «Onpedenennvlit uHmMezpan u ezo npunoicenusn» (20 mun.)
n/3

1. 1[ sin 3xdx paBeH ...

a) 2/3; 6)2; B)-2; r)-2/3.
1

2. Bouncnuts ‘! XeZXdX

1
a)1; 6) Z(ez +1); 1Z(e2 ~1); 1 2e* +1.

3. BeIanc/uTh miommas GUrypsl, OrpaHMYEHHON IMHUIMHE Y = X° —2, y =2.
a) 64/3; 6) 16; B) 32/3; r) 32.

3aoanzue 9. «/Jupgpepenuyuanvuoie ypasnenusn» (20 mun.)

1. Onpenenuts TN AudHepeHIHaTEHOTO YpaBHEHUS y-—_y=X

a) TUHeWHoe 11.y.; 0) 1.y. Tumna bepHyiu; B) OAHOPOIHOE A.Y.; T) A.y. C pa3IesIFONIMMHUCS TEPEMEHHBIMU.
_ 3

2. Jlano 1y. y’ — (3k —1)X2, Torna dyHKIHs Y = _ X" sBasercs ero pemennem npu K papaom?

a)0; 6)1; B)2; 1)3.

3. lano nuHeiHOe 0gHOpOoAHOE AuHEepeHIIHATLHOE YPABHEHUE y' — 4y’ + 3y = 0. Haiitu ero o6mee peleHue.

2) Ce X +C% 6) CLE  +C8 ™ 1) Ce N +CY 1 e + e

3aoanue 10. «Paowr» (20 mun.)

Bapuaum 1.
1. I/Iccne,ur(])gan Ha CXQjIHg?]CTLi‘IOJ‘IO)KI/ITeHLHLIe PSLIBL:
a) .
Z “5" +1° ; 2n+5
1) a) u 0) cxozsrcs; 2) a) cxoautcs, 0) pacXOIUTCs;

11



3) a) pacxomurcs, 6) CXOIMTCS; 4) a) u 6) pacxoATcs.
2. Uccnenosath 3Ha1<oqepe)1y}omneca pAIBI Ha(agcomof\y\}o U YCIIOBHYIO CXOJMMOCTb:

a)z( = 6)2( ~)™ |
n +3 n=1 K1+n}

1) a) CXOJUTCS A0COIIIOTHO, 0) CXOJUTCS yCIOBHO;

2) a) u 6) cxoauTCs abCOTIOTHO;

3) a) cxomUTCs YCIOBHO, 0) paCXOIUTCS;

4) a) cxoauTcst abCOMIOTHO, 0) PACXOTUTCSL. © N

nx

3. HaliTu uHTEpBan CXOOAUMOCTH CTENIEHHOT'O psia: z .
1 3

n=

a)(-3;3); 06)[-3;3); B)[-1/3;1/3); 1) (-1/3; 1/3].

4. Pa3noxuts QyHKIHIO y = y(X) B CTETIIEHHOM PSI B OKPY>KHOCTH TOYKH X = Xo!

y(x) = In(1-x%), x = xo.

Bapuanm 2.
1. I/ICCHGILOBaTI: HA CXOUMOCTE MONIOKHTEIBHEIE PATHL:
1 3"
2T O LT
+1 n+1
1) a) u 0) cxomsrcs; 2) a) u 6) pacxofsTcs;
3) a) cxoauTest, ©) pacxoanuTes; 4) a) pacxoaurcsi, 0) CXOAUTCS.

2. I/ICCJ'ICZ[OBEITL 3HaKO‘IepeZ{yIOH.[I/I?€87lﬁI,HHf§@6COJ'HOTHyIO 1 YCIIOBHYIO CXOAUMOCTb:

a)Z( 1™ 1tg—, 6)Zkgn+3J

1) a) CXOJTUTCS a6COJ‘IIOTHO, 0) CXOIUTCS YCIIOBHO;
2) a) CXOAUTCS YCIOBHO, 0) CXOIUTCS a0COMIOTHO;
3) a) 1 6) cxomATCS a0COIOTHO;
4) a) cxoauTCst abCOMIOTHO, 0) PACXOUTCS.
0 2n Xn
3. HaiiTu MHTEpBaJl CXOAMMOCTH CTEIIEHHOT'O psija: 22—
c~n®+2
a) (-2;2];  6)(-1/2;1/2); ) [-1/2; 2] 1) [2; 2].

4, Paznoxuth GYHKUMIO y = J(X) B CTENEHHOM PsiJl B OKPYKHOCTH TOUKH X = X!
y=sinx®, x =xo.

Kpumepuu oyenxu mecmoewix 3ad0anuii’

TecroBbie 3amanus (T3) BemonHsAoTes cryaeHtamu PO nepen KOHTPOJIBHOW TOUYKON
TEKYILEeH aTTecTallii COOTBETCTBEHHO 10 pa3zeinaM, cryaeHTtamu 3M0 — 6e3 pa3OouBKH MO pa3ieiaM.

MakcumanabHOe KOJIMUECTBO OaIoB 1O pasaeny — 2.

Omnenka 2 6ajiia BBICTABIISIETCSl 00yUaIOMIEMYCsl, €CITU OH MpaBuiIbHO oTBeTHI Ha 80% 1 Oostee
TECTOBBIX 3aJIaHUIM;

Onenka 1 Gamr BBICTABISICTCS OOYyYaromIeMycsi, €CJii OH TpaBwiIbHO oTBeTwa Ha 40 -79%
TECTOBBIX 33JlaHUM;

Onenka 0 OayiOB BBICTABIIICTCS OOy4aromeMycCs, €CJIM OH TpaBWibHO oTBeTHa Ha 40 % u
MEHee TECTOBBIX 3a/IaHUH.

2.2.3 Komniekc unoueudyanbHuvix 3a0aHUil 01 CAMOCHOAMENIbHOU Padombl CHyoeHma
(U3CPC) 0na ouyenueanun pe3yibmanmos 00y4eHus ¢ 6uoe 3HAHUIL:

12



3apanue 1. Haiitu pemeHue cUCTEMbI TpeX JHWHEHHBIX YpaBHEHHH C TpeMs

1. [4X1 + Xy — 3X3 =-10
<2x +9x - X

1 2

3

L—x1+6x2—3x3:3
(2x —=x +x =-1
1 2 3
X+ X, +3X; =6

5X1—4X2+X3 =3
%x +2X =6
1 2

P
X1_4X2 +X3 =4

2X, +5X, =7
3x —Zf'x =1

13. |—2X; + 5%, —6X3 =—8

X +7X =5x =-9

i 1 2 3

4x +2X — X =-12
L 1 2 3

15. X+ 3% —2X3 =—5
1x +9x —4x =-1

1 2 3
—2X +6x —3x =6
L 1

2 3

HEW3BECTHBIMM: a) 1o ¢opmyiaam Kpamepa; 6) MeTogoM o0O0paTHOM MAaTpHIIBI; B)
MeTtonoM [aycca.

(3x1—2x2 --5
IX; = 2%, + X3 =-1
[x1+3x2—x3:0
[— 2%, +3%X3 = -5

8. (x1+2x2+4x3=4
—3X, +2X, +5%X, =—5
1x +X +2% =3
L1 2

3

10. |Xq; —=5Xy +3X3 =-1
[2%( +4§< +x3:6
170
—-3X +3x —7x =-13
L 1 2 3

12.

[2X1+4X2—3X3 =-10
—X +5x —-2x =5
1 1 2 3
3X —2x +4x =3
L 1 2

[3X1—9X2 +8X3 =5
2X —5x +5bx =4
‘1 1 2 3
2X =X +X =-4

L1 2

[—3X1 +5X2—6X3 =-5
2X —3X +5x =8

i 1 2 3
X + 4x

-Xx =1
Ll 2 3

3
14.

3
16.

13



17. (5x —3X +2X =-6 18. Xy + 77Xy — 2X3 =3

Jx 1+2x 2+4x 3—3 43x +5X, + X3 =5
172" 3 Z2x ¥Bx vy =_4
—2X +X —-4x =5 L 1 2 3
1 2 3
19 (—2x, + X, —3%, =—4 20 (2%, — 3%, — Xg =—6
14X, +7X, — 2X;3= =7 3X, + 4%, + 3X; =5
X —=8X +4x =2 X +X +X =2
L1 2 3 L1 2 3
21. [—ZX + X2 =—6 22. [X1+2X2+X3 =8
1X —jZX -X =5 —-2X +3X —3X =-5
3 +4X —2X =13 ﬁBx Zax $5x ~10
L . ) 3 | 1 2 3
23. [7xy +5X%; + X3 =6 24. Xy — Xp + 4Xg = -2
X —2x —2x =1 -3Xx —2x =4
4‘ 1 2 3 | 1 3
4 +x =-11 2X —3x +9x =-7
L 2 3 L1 2 3
25. (X1 + 2%, +3X3 =6 26. (3Xy + X + X3 =2
2X +3X — X =4 -B5X +X +2Xx =-8
i 1 2 3 1 2 3
3X +Xx —4x =0 4x — X =6
1 2 3 L 2 3
27. |3%X1 — 2%y + X3 =11 28. [2X1 — 4% + X3 =-1
42x +3x,=0 42x +9X, =-3
—X +X+4x =4 -3 +3%x —4x =1
L 1 2 3 1 2 3
29. [2x1+x2—x3:0 30. [4X + 7 — 3x3 =10
2X +9x —x =8

<13X2+4X3=—6 ‘1 1 2 3
X +x =1 —X +6X —3x =3

L13 Ll 2 3

3aganme 2. [1o koopauHaTam BepinH TpeyroibHuka A, B, C HaiiTu:

a) JIMHY CTOPOHBI AB;

0) BHyTpeHHu# yron LA mexnay ctoponamu AB u AC,

B) YpPaBHEHME BBICOTHI, TPOBENCHHOMN yepe3 Bepiuuny C;

I') TOUKY [epecedeHus BbICOT TpeyrojbHuka ABC;

1) IJIMHY BBICOTBI, OMYIIEHHOM 13 BepinHbl C;

€) CUCTeMY JIMHEHHBIX HEPaBEHCTB, OoNpeaeistomuX TpeyroasHuk ABC.
Crnenatb yepTex.

1. A(-2;4) B(3;1) C(10;7)

14



n

w

e

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

A(-3;2)
A(L;7)
A(1;0)
A(1;-2)
A(-2;-3)
A(-2;-3)
A(-4;2)
A(4;-3)
A(4;-4)
A(-3;-3)
A(1;-6)
A(-4;2)
A(-5;2)
A(4;-4)
A(-3;8)
A(6;-4)
A(4;1)
A(-4;2)
A(3;-1)
A(-7;-2)
A(-1;-1)
A(5;-2)
A(-3;-1)
A(-2;-6)
A(-7;-2)
A(6;2)
A(7;0)
A(1;-3)
A(-5:1)

B(4;4)
B(-3;-1)
B(-1;4)

B(7;1)

B(1;6)

B(1;6)
B(-6;6)

B(7;3)

B(8;2)
B(5;-7)

B(3;4)
B(8;-6)
B(0;-4)

B(6;2)
B(-6;2)
B(2;-1)
B(-3;-1)
B(6;-4)

B(1;3)

B(7;4)

B(4;6)
B(4;-5)
B(-4;-5)
B(-3;5)
B(3;-8)
B(-7;-4)

B(1;4)

B(0;7)
B(8;-2)

3aganme 3. Beraucaute npenensl QyHKITUN:

C(6;8)
C(11;-3)
C(9;5)
C(3;7)
C(6;1)
C(6;1)
C(6;2)
C(1;1)
C(3;8)
C(7:7)
C(-3;3)
C(2;6)
C(5;7)
C(-1;8)
C(0;-5)
C(-4;1)
C(7;-3)
C(4;10)
C(-6;2)
C(5;-5)
C(-5:4)
C(-3;1)
C(6;1)
C(4;0)
C(-4:6)
C(3;2)
C(-8;-4)
C(-2;4)
C(1;4)
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10.

11.

12.

13.

14.

15.

16.

2x2% —5X +3

lim o1 2) Xe=2° 6) Xe=1: B) Xn=oo

X—>X03X2+X—4 pu: a) Xo=2; 0) Xo=1; B) Xp=00.
2

lim ax 2_14X+6 IpHu: a) X0:1;6) Xo=3; B) Xp=00.

X=X 3X —8x-3

2
lim — 2X ot 9x-10 pu: a) Xo=-4; 0) Xo=2; B) Xg=00.

XoX —3X +7X—2
lim —3)52 +16x —16
X=X 2X —13x+ 20

npu: a) Xo=3; 6) Xo=4; B) Xg=c0.

2
lim _4X 2_17)( -15 npu: a) Xo=-1; 0) Xg=9; B) Xg=c0.
X=X —5X +23x+10
2
lim _6% ot 8x -8 npu: a) Xo=1; 6) Xo=-2; B) Xg=00.
X% —5X —7X+6
2
lim 3X 2 4x-15 npu: a) Xo=1; 0) Xg=3; B) Xp=c0.
X=Xy 2X —5x-3
2
lim 3% 3 2x —21 npH: a) Xg=1; 0) Xo=-3; B) Xg=00.
X=Xy —2X —5X+3
2
lim 2% +5%X=3 1ou: a) xg=-4: 6) Xg=-3; B) Xo=00.

X=X 3X +4x-15
2

lim 4x éi-].OX—24

X=X —3X —10x+8

lim 3x22 ~14x+8

npu: a) Xo=2; 0) Xo=-4; B) Xg=0o.

npu: a) Xo=-1; 0) Xg=4; B) Xg=0o.

X=X 2X —7X—4

lim X2 +5X+6
o = -

=% 2X +5x -3

lim = 4x; —15x + 25

X=X 2X +11x+5

2
lim 2% X706 1ou: a) x=-5; 6) X=2; B) Xg=o0.

X=X 4X —TX—2
2
lim 3X 2_11)( +10 npu: a) Xg=4; 0) Xg=2; B) Xg=c0.
X=X 2X —5X+2
2

XX, X —bBx+6

npu: a) Xo=5; 0) Xp=-3; B) Xg=00.

npu: a) Xo=1; 0) Xg=-5; B) Xg=0o.

npu: a) Xo=2; 0) Xo=3; B) Xg=0.




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

2
lim —4%( —7x-3
X=X X +10x+3
2
lim —3X2 —7X+6
X=X 2X +5x-3
2x2°+x—3

pu: a) Xo=-3; 0) Xo=-1; B) Xp=00.

pu: a) Xo=-2; 6) Xg=-3; B) Xg=0o.

lim
X>%X —Bx +7x—-2
lim 3X2 +5x+2

2 = -

pu: a) Xo=3; 0) Xo=1; B) Xg=0o.

npu: a) Xg=3; 0) Xo=-1; B) Xg=00.
X=X 4X  +3x -1

2
lim _2X2 +3x+2 npu: a) Xo=2; 0) Xo=2; B) Xg=.
X=Xy —3X +4x+4

2
lim X, +8XH4 o a) xe=-1; 6) Xg=-2; B) Xo=c0.
X=X 4X  +7X—2
2

lim _3X2 +8x+3 pH: a) Xg=-2; 0) Xg=3; B) Xg=00.
X=X 2X —5X-3

lim 2X22_9X+4 npu: a) Xo=-1; 0) Xo=4; B) Xg=00.

X% —3X +10x +8

2
lim 2X"58%=10 i ) xo=3: 6) %,=5: B) Xo=c0.

X% —2X +9x+5
2

lim 3X ;11X—4

X=% —2X —-9x-4

2x% +11x+5

npu: a) Xo=1; 0) Xo=-4; B) Xg=00.

lim

x—>X, —X —6X-5
2

lim —2%( -9x -9

npu: a) Xo=2; 0) Xo=-5; B) Xg=00.

npu: a) Xo=-1; 6) Xp=-3; B) Xp=c©.

X=X 3X +4x -15

2
lim — 3)§ tX+2 npu: a) Xo=-5; 0) Xo=1; B) Xg=00.
Xx=>% 4X —-5X+1

2
lim _2X5=X=3  ou: a) xe=4; 6) %=-L; B) X=00.

X=X —3X —5bx-2

3ananme 4. Haiitu npou3BOAHbBIC 3aIaHHBIX (DYHKIIHIA:

1.

2.

4 3 eX
ay=3Vx+2Inx; 6y=x"-t9x; By =

6y=sinx-Inx )Y 9%
X = . : B ="
8y =—4/x +5e*; 3

arcsinx -

ny= sin(2x3 +1).

r)y =ctg® (4x - 3).

17



10.

11.

12.

13.

14.

15.

16.

17.

18.

a)y =2Inx+5tgx;

a)y = 2cos x—3e*;

4
a)y =3x —sinx;

a)y =2e* -3Inx;
_9y3 :
a)y =2X" +CO0S X;

a)y =5Inx—3%x ;

X

a)y=6sinx+2e ;

5

a)y =2X —3C0SX;

a) Y = ctgX + tgx;
a) Y = Stgx —ctgx;

5

a) y:5x32 ~3x?;
a) y = darctgx + x;
a) Y = tgx +arcctgx;
a) Yy = 8X + arcctgx;

a) Y =X+ Ctgx;

a)y=2x* +CosX;

6)y = x* - arcctgx

6)y = X -Ctgx;

X
6)y =COS X-€ ;

0) Yy = x°arccosx ;
6) y =Inx-arctgx;

6)y =e” -sinx;

2
0)y =X -Inx;

X
6)y=e -19X;

6) Yy = Xxarcsinx;

6) Y =log ! X-CtgXx;
6) y — 7™ arccosx;
5 Y =X -gx;
6)Y= (x2 - 2x)- 2%,
5) Y = X-arcsin X

6) y=7""cosx;

6) Yy=(Xx—4)-sin x;

ny=",
In x
B)Y = :
alccos X
5
X
B)Y=£;
In x
tgx
B)Y=_;
X
eX
B) = N ’
sin X
)Y x? '
B =,
ctgx
3
X
B)Y = Jx
alrccos x
6
X
In x
x3 +1
B)y—xz_x
my=1 Inx.
7+ X’
X5
B)Y ~ .
6"’
arccosx .
B y=T
20x
B) Y= ,
X< +1
5) y=5—7x_
1+4x
18
B) y= ;
9- x?
eX
B) Y= —;

r)yzln(4—3x2).
!

Ny =tg " (1+5x).
tg2x

ny=e

0y =sin®(3-2x).
r)y = Ctg (5& +1).

r)y = cos(In x +1).

2
ny=tg (5x-4).

ny=+2-4x3.

5
r)y:_13x—4'
NY= 1+ 2x.

3

y=-

r) 4% —5
r)),:«/S—BX.
Y=o 8
& 3X+1
rny=+2x-9.

)y =sin (2x +1).

ry= cos(2x3 +1).

18



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

a)y=2+6sin x;

a) y =2x>+C0SX;
a) y =2x° +COS X ;
a) Y = arctgx + ctgx;
a)y=2x2 +7C0SX;

a)y =X —9C0SX;

a)y=6In x+5x;

a) Y = 2X + 5tgx;

a) Y =8X+5crgx;

)y =24x +2x°;

a)y:3\/§+2x;

a)y:53{/;+4ln X;

6) y = (x* =1)-sin x;
6) y = x*-arcsin X;
6) y=x-(x+1)%:
6)y =X -ctax;

6)y = X° -tgx;

6)y = (Xx—2)-tgx;

6 y=x-Inx;

6)y =sin x-x*;

6)y=4sin x-In x;
6 ¥ =X (x+1)%;
6) y=x-(x+1)*;

6) Y=(X-1)-(x+1);

x+1 |

B)y:_3x—5’
COSX _
B) Y= Nl
_arccosx
B) X+2
eX
ey
eX
B) y_Fv
e*+3
B) y= X5 ;
X+5
B)Y = ;
6X
by X
B = —
2%’
X+1
B)y_( )’
3X
B)Y ﬂ
In x
_ x
In(x+7)"
&/x
B)Y=——;
In x

)y = tg(2x2 +1).

) y — esin 2 X
r) y — ectg3x
Ny = ethx .

r)y= cos(Sﬁ +1).
ry= In(6x/;+3).

r)y=tg(65 +3).
r)y =tg (5x+4).
r)y = ctg’x..

)y =tg2(5x—4).
y=hn(3¢).

r)y=ln(4+8x3).

3apanme 5. VccnenoBats cpenctBamu 1udPpepeHnaTbHOTO UCYUCIECHUS (PYHKIUIO
y=f(X) u moctpouts ee rpaduk:

10.

13
l—x2

11

y:

4

2 y=
4-x°
sy 12
2 x?
20

8 y-
2 x?
8

11. =
Y=

12.

19



13.

16.

19.

22.

25.

28.

14.
2—x2
_122 17.
3-X
_32 20,
1-x
-1
> 23.
9-x
—7
5 26.
1-x
-6
29.
2 x?

-9
15. y=
9-x?
18. y= 162
4—-X
4
21. y=
2 - x?
6
24, y=
3-x?
2. y= _52
4—X
8
30. =
y 9-—x?

3ananme 6. VccrnenoBats cpencrBamu qudPpepeHInanTbHOr0 UCYUCICHUS (PYHKITUIO

y=f(X) u moctpouts ee rpaduk:

11.
13.
15.
17.
19.
21.
23.
25.
217.

29.

y=x>—5x* —8x+12

y =X —9x% +24x—20
y = x> —8x? +5x +14
y=x>+25x*—2x-1,5
y=x° —8,5x% +20x —12,5
y=x>—0,5x - 4x + 2
y=x>—3x% —24x 28
y=x3 +8x% +5x —14

y =x3 +12x% + 45x + 50
y=x>+6x> +9x +4
y=x> —12x? + 45x — 50
y =x% +3x% —24x+28
y=x>—6x>+9x—4
y=x3 +9x% + 24x + 20

y=x> +5x* —8x—12

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

y=x>—9x*+15x — 7
y=x>+x* —16x —16
y =x3 + 5x% — 8x +12
y =x> —4x* —11x+30
y=x>—x* —16x +16
y=x>-3x* —9x -5
y = x° —14x* + 49x — 36
y =x> —10x° + 17x + 28
y=x3 +6x* —15x +8
y=x3+9x% +15x +7
y=x3+4x* —11x - 30
y=x3+0,5x* —4x—2
y=x>—25x% —2x+1,5
y=x>+3x —9x+5

y=x> —5x* —8x—12
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3aganue 7. Halitu
mudepeHITnpOBaHUEM:

1. a) j(2x 433 \dx

)

2 a) j x4y +\/_de;

4 \
3, a) ['3x3 =7 x ldx;
s IJ\
4 a) ['=2x° h +i‘/_
5. a) j(—7x =43 x%dx
')
X
6. a) | 4x8 +Z—f/7]dx;
7 a) jk—GngE—\/_
8. a) IKYXS +2he x\
-
9 a) J.K—9X4j-(§—7x\dx;

Vo2

0. a) ['3x"+- 8%5 x Ydx

oY)

X

11. a) I (2 + x +cos2x)dx ;

3
2. a) [@- )X

13. a) I(5—3x+ cos 3x)dx ;

5
14. a) I(S— 4+X2)dx,

15 a) [(x+¥/% +1)dx;

eX
16 q) | (3——)dx-
17.  a) J‘ —)dx

HCOIIPCACICHHBIC

x\dx;

HHTCTPAJbI. PGSYJII)TaTLI

6) [(2+5x)sin xdx.

6) | xe ™ dx .

6) [x2In(2-3x)dx.
) | (1-2x)cos xdx.

6) | (3+7x)sin xdx.

6) jxe_3x dx.

6) | xIn(4+5x)dx.

6) [(6-5x)cos xdx.

6) | xsin(3x—2)dx.
6) [(2x+7)e%dx.
6) [(x+7)e'dx.

0) J‘(4x +5)e ¥ dx .

In x
6) | — o

In?x

0) f—dx.

o) |

) : 5xsin (3x — 2)dx.

6) [5xsin (2x)dx.

MIPOBEPUTH
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18.  a) J.(S 3x +sin 3x)dx ; 6) : 5x cos(2x)dx.

19 a) [(e™-sin 2xdx; 6) |(2x-5)In xdx.
(2x+ +1 o

20.  a) I; +5)dx 6) |5xsin(3x—2)dx.

| 633 _5sin (2+3x)\dx 6) I(l— 2x)cos 5xdx.
21. a) £< J

%)
2. a) I& ___Td4sin 2de><- ) jxcos ovdlx.
| sz +4sm(2 3| Jox 6) [ (3-5x)sin xd
24, a) ‘(2 45x e3X )dx 6) fxcos 2xdx.
25, —8x d 0) _f (3-5x)sin 7xdx.
)| 342x \
6. a) ) (@-5%) -7 |O|X; 5 I(5+3x)cos xdx.
X)

27, a) | (2X+3)4+Q+3)dx; 6) [ x21In xdx.

}( 2 X \ } '.
28. a) | —5+ + : 6) |(L+3x)sin xdx.

L 3x 7)C)|dX
29. ) ﬁ(ZX 3y *1 6) [(3+7x)sin xdx.
0 a) +7e5x— ﬁi ; 6) :xcos4XdX.
\4 3x )

3aganue 8. BpruncauTh miomanb miockoi Gurypsl, orpaHHUEHHON 3aIlaHHBIMU
muHusAMHA. Cenartp 4epTex.

1. y:x2+6x+10; 2. y:x3—2; x=0: 3. y:x3 -1 x=0:
y = X+6. y=X+2; x=-3. y=X+3; X=-2.

4. y=x—4x+3; 5. 3x° —2y=0; 6. 4x—-3y*=0;
y=x-1. 2X+ 2y —-1=0. 4x + 2y —-1=0.

7. y=x3+1; x=0; s y:—x2—4x—1; 9. y=x3+2; Xx=0;
y=X+5. x=—2. y=-x-1. y=x+6; x=-2.

0. 2x-3y%=0: 11, y=X>—4x+6; 12. 3x* =2y =0:

2x+2y-1=0. y=X+2. 2x—2y+1=0.



13, y=x2+43;x=0; 14 y=x*+2; x=1; 15 y=x+6x+11;

y=X+7; Xx=-2. y=1—x2; X=0. y=x+7.

16, y=xX"—4; x=0; 17. y=-x*+2x+1; 18. y=x>+4; x=0;

19. y=-x*—6x-8; 20. 4x+3y? =0; 21. 2X+3y?=0;
y=-Xx-4. 4x+2y+1=0. 2Xx+2y+1=0.

22. y=x"-2; X=0; 23 y=-x*—4x-3; 24, y=x*-5; x=0;
y=x+2;x=-1 y=-x-3. y=x-1; x=-6.

25. 3x% +4y=0; 26. 3x* —4y =0; 27. y=X+2X+2;
2X+4y +1=0. 2x+4y-1=0. y=Xx+4.

28. y:xz; 29. y=x3—5; x=0; 30. y=-x+6x-7;
Ay =4 + 3x%. y=x-1, x=—4. y=-X+3.

3aganme 9. Haiitu oOmee pemenne auddepeHunanbHOTO  ypaBHEHHS  C
pa3eNAIOIUMUCS IEPEMEHHBIMU U YaCTHOE PELICHHE, YAOBIETBOPSIONIECE HAYaTbHOMY
YCIIOBHIO:

1 Yy +xi=1l, 2 Xy-y=3. 3 y'y'+x° =54; y(1)=¥/2.

y(0)= /2. y(1)=-2

s, xtyy' —2x=5; 5 W +x=4; o W oy=2iy)=3
y(1)=1. A

7. XY +4y=T, 8. Yy -4 =-Lo  Xy-y=2 y(1)--1
y(1)=1. y(2)=0.

0, VY -3¢ =2; 1 XWHK=L o, 3y 2y =¢; y(1)-0.

y(1)=1. y(1)=0.
13, XYy +x=3, 1 X'y-3y=1; 15  y’y'-2x=3:

y(1)=-2. y(1)=0. y(2)=+2.

6. Xyy' +x*=1; 17. Y'Y -x"=-2 18 X’yy'-3x=4;y(1)=2
yY=1 . ¥(0)=42. y(2)=0.

9. XYy +2x'=7; 20. Xy-y=1l 21 x2y' _By—e:
y(1)=2 y(5)=0.

2. Xy -7 =2 23 Oy +2y=e% 2 XYY -2 =-3;
y(1)=1 y(1)=0. y(1)=-1.

5. VY —x2=4; 26 XYy +xt=-22. Xy-6y=¢ y(2)=0
y(-1)=-2 y(1)=1.
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28. XZW'+X=3; 20. XYY -4 =1; 4

y(1)=2. Ht)=-2

3apanue 10. VcciaenoBaTh CXOIUMOCTh psJia:

x*yty'—x=1,y(1)=-2.

1, > ot 9 n(n+1) ;. ¥ nd
2! $£0(0:1)
n=1 n=1 5 n_l(n _|_]_)I
© nl n n
4. 5. 257@ 6. §3—
n=110" 1 A
OZO: n! .2 ; n(n +1)
7. — 8. —_— 9.
14N ;(n +1)! oy 2"
00 6n o0 n @ 3
10. — 11.
= 2 5'(n+1) 2 4"(n -5y
- N © 5 * (n-1)
13, 5. Y
z4“(n 2) z"B”(n +4) o 3
0 n 0 n2 * n!
6. on 17. o 18.
! n=4 2 n=4 2 Z; 4" (n + 6)
* “n-1 “ nl
19.
nz_; (n-2) 20. nZ:; 70 21. nZ:; (n N 2)
< (n-= 2 woo i o v nh-=1
22. T 8. 4 3 ST
* n “nl © N2
25. - 2. Z_ —
2 2"(n-2) 1 2 -t
0 3 e n * 3nnl
28. nZZB: 4" (n _ 5)2 29. nZ:(; on (n +1) 30. nZ:;;T]s_

Kpumepuu oyenxu unoueudyanvuvix 3adanuii (M3CPC):



NunuBuayanpHbIe 3a1aHust JUIsl caMocTosTenbHOM padboThl ctynenToB (MI3CPC) BrimonHsI0TCS
cryneHtamu JIPO B Teuenun cemectpa no temam. Kaxplil CTy1€HT UMEeT HOMEp BapuaHTa, KOTOPbII
oTpezieNisieTCsl MO0 CHUCKY B KypHaie. [IpernonaBarens mpoBepsieT BHIIOJHEHHBIE BapUaHTHI U HEpe]
KOHTPOJIHOM TOYKOM TEKyIIeH arTecTalii BbICTaBIseT oueHouHbld Oamn. Crynentam 3P0
[IpeijIaraeTcs BBINOIHSTD 3a/1aHUs BO BPeMsl U3YUECHHUS! TUCUUTUIHHBI.

MaxkcumanbHOe KOJIMYECTBO OaJlJIOB MO pa3aeny — 6.

Omnenka 5-6 6a/mI0B BBICTABISICTCS 00YYAIOIIEMYCsl, €CIIM OH MPABUIHHO BBIMOJHMI BCE
3aJJaHuS;

Onenka 3-4 Gayia BBICTABISETCS O0YYaIOMIEMYCsl, €CTM OH TMPAaBUILHO BBIIOJHUI BCE
3aJlaHus 1I0CIIE BTOPOH MIPOBEPKHU IIPENOJABATEIIEM;

Onenka 1-2 Gamna BeICTaBiseTCS 00ydaromeMycs, €CIH OH MPABWJILHO BBITIOJHWIT 33aHUS
rocye BTopoii 1 0oJiee MPOBEPOK MPEIo1aBaTeNIeM.

Onenka 0 GayIOB BBICTABISIETCS O0YYarOIMIEMYCsl, €CIM OH HE BBINOJHSI WHAWBUAYaAJIbHBIC
3aJ1aHusl.

TecToBple 3aaHUs 1JIs1 CAMOIIPOBEPKHU

[IpaBunbHBII

ConeprkaHue BoIpoca
OTBET Aep p

4
[(6x+¢e" )dx
0 OnpeneneHuslil UHTErpan —+ paBeH

q. 0 6 e —¢" B. 6+e r. 2e

283466 283478

Boruncnuts onpenenurens 283465 283477

A)l
B B) 2

B) 12

I) 200012

Onpenemnenb ManI/ILIBI 9TO:
a. Yucio

6 Marpuna
B. MHOXeCTBO

r. IlocnenoBarenbHOCTH

Kakoe BbICKa3bIBaHUE SBIISETCS JUITHAM IIPU OTIPECIICHUH JBYX PaBHBIX BEKTOPOB
a. HampaBneHsl B 0/1HY | TY K€ CTOPOHY

0. [lapamrensHbI

B. VIMeI0T paBHBIE JIMHBI

r OnuceiBaroT OJHO U TO K€ (1)I/I3I/I‘IGCKOC SIBJICHUC

CoObITHI KaKOTO BUJIA U3 MIEPEUUCIICHHBIX HE CYIIECTBYET C TOUKH 3PEHHS TEOPUHU
BEpOSITHOCTEH

a. JloctoBepHbIEC COOBITHS;

6. HeBo3MOKHBIE COOBITHS;

B Pemaromue coObITHS

r. Ciryualinbie COOBITHS
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Marpuiia Ha3bIBae€TCS AUArOHAJIBHOM, €CITU:
a. Bce aneMeHTHI, nexaliye Ha TJIABHOM MAaroHalld, PaBHbI HYIIIO;

6 Bce OJICMCHTHI, HC JIC’)KAIlIUC Ha rJ1aBHOM AvaroHaljiv, paBHbI HYJIIO,

0
B. DJIEMEHTHI, JISKaIIUe HUKE TTIaBHOM TUaroHald, PaBHbI HYJIIO;
r. DJIEeMEeHTHI, JIe)Kallue Ha TTIaBHOM JuaroHaiu, 00s3aTenbHO paBHBI |
BeposiTHOCTB, UTO KyOHK yITajeT Ha TpaHb «5», paBHa
r L 1
a. 3 6. 2 B. 0 r 6
Kakas u3 npuBeieHHbIX (QYHKIHA SBISACTCS TMHEHHOM:
B a. y=ax; 6. y=xn, B y=kX+Db r. y=sinx.
Kaxnas pynknus y = f(x) umeer:
a MHOXecTBO NepBo0Opa3HbIX GYHKIINI;
a 0. OnHy nepBo0OpasHyIo QYHKIIUIO;
B. PoBHO 2 nepB00Opa3HbIX GyHKIINIA;
r. Hu oxHoit nepBooOpazHoit GpyHKIMY;
YpaBHEHUE NPsIMOM B IPOCTPAHCTBE SIBIISCTCA:
a. ypaBHEHHEM BTOPOTO MOPSIKA;
0. ypaBHEHHEM TPETHEro MOPSAKA;
r
B. HealreOpandecKuM ypaBHEHUEM;
I ypaBHEHHEM MEPBOTO MOPSIKA.
CKOpOCTb [NepBast mponsBoaHAsS QYHKIMK TTOKA3HIBAET ...
W3MEHECHUS
byHKIIMU
HYITEO Juddepennman mocToSHHON paBeH ...
Iyt toctoBepHO- | Jliist KaKoro coOBITHS BEPOATHOCTH paBHa 17
Io
9 CropoHa kBazapata pasHa 3. Haiitu ero miomanas
2 3 -1 2
A= 5 B =
O - 1 = .
(2x2) JlaHbI MaTPUILIBI u . Torna maTpuna C=4-B ,eer pasmep...
UrpanbHas kocTb Opocaetcst oJiH pa3. Toraa BeposTHOCTh TOTO, YTO HA BEpXHEH rpaHu
0,5
' BBINAJICT HEYETHOE YHCIIO OYKOB, PaBHA ...
KBA/IPATHbIX OOpatHas MaTpuIa MOXKET CYIIECTBOBAThH TOJIBKO JIS ... MATPUII
: A(3:-2) B(l;4
(3;1) JlaHbI TOUYKH (5: ) u (L:4) . Torma koopMHATHI CEpEeANHBI OTPE3Ka AB PaBHHI ...
. A(2;0) B(-1:4)
E " E

Paccrosiaue MCIKAY TOUYKAMU PaBHO ...

(2)

x3+l

2
X

dx

—_ b

OnpeneneHHblid HHTETpas PaBeH ...
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2.3 TunoBble NPOBEPOYHbIE MATEPHAJbI

Ilepeuens 6onpocoe ona nposedenus IK3amena (meopemuyiecKue 60npPoCyl)
1. [TonsiTie MaTpPHUILIBI, TUITBI MATPHUIL
2. Omnepanuu ¢ MaTpuamMu (CI0XKeHUE, YMHOKEHUE HA YUCIIO, YMHOKEHUE MATPUIIbI Ha
MaTpuily, TpaHCHOpPTHUpoBaHue MaTpuil). CBONCTBA omepaiuii.
Onpenenurennu MaTpUIl, UX CBOMCTBA.
Paznoxxenue onpeaenuTens Mo IeMeHTaM JIFo00H CTPOKH, CTOIONA.
OO0patnas marpuna. Kpurepwii ee cyniectBoBaHus U popMya JIJIsl BBIYUCICHUS.
CucreMbl TUHEHHBIX anredpandeckux ypaBHeHui (CJIAY).
CoBmecTHBIE, HECOBMECTHBIE, OTpeieiieHHbIe, HeonpeneneHubie CJIAY.
®opmynsl Kpamepa i pemenus CJIAY.
Marpuunbiii Meton pemenus CJIAY.
0.  MuHOp MaTpHUIIBL, paHT MaTPHIIBI.
11.  DnemeHnTapHble peoOpa3z0BaHUs MATPUIL], SKBUBAIICHTHBIC MATPHUIILI U KX PAHTH.
12. JInHelHOo 3aBUCUMBIE, TUHENHO HE3aBUCUMBIE CTPOKU MaTpuLpl. Kpurepuil TMHEHON
3aBHUCHMOCTH.
13.  Kpurepuii coBmectHoctu CJIAY Kponekepa-Kanemm.
14.  Meron Xopnano-I'aycca pemenust CJIAY. ba3ucuslii MuHop, 6a3ucHbie U CBOOOTHBIE
nepemenHbie CJIAY.

ROONOOA~®

15.  Pemienue ogHOPOIHBIX cucTeM JIMHEHHBIX ypaBHeHUH (OCJIAY).

16.  Kpurepuii cymecTBoBaHUs HeTpUBHAIBHBIX periennit OCJIAY.

17.  ®ynpamenrtanbHas cucrema pemieHuit OCJIAY, obiee penieHue.

18.  TlomsTHE N-MEPHOTO BEKTOPA, OTIEPAIIMH C BEKTOPaMHU.

19.  JluneiiHoe apudmMeTHIECKOE BEKTOPHOE IPOCTPAHCTBO.

20.  JIuHeliHO 3aBUCHMas U HE3aBHCHMas cucTeMa BEeKTOpoB. Kputepuil muHelHON 3aBUCUMOCTH
CHUCTEMBI BEKTOPOB.

21.  CymectBoBanue B Rn cucteMsl N TMHEHHO HE3aBUCHMBIX BEKTOpOB. basuc B RN.

22.  JluHeiiHas 3aBHCHMOCTB B RN 0001 crcTeMbl U3 M BEKTOpOB (M>N).

23. Kputepuii 6a3uca B Rn. Paznoxxenue Bexktopa no 6a3ucy v €ero eJMHCTBEHHOCTb.

24.  CkanspHoe mpousBezieHue B RN, ero cBoiicTBa. DKOHOMUYECKUH U MEXaHHUUECKUI CMBICIT
CKaJISIPHOTO TIPOU3BEICHUS.

25.  N-MepHOe eBKJIMI0BO MPOCTPAHCTBO, MOYJb BEKTOPA, HAIIPAaBJIEHNE KOCUHYChI BEKTOPA.
26.  IIpoexmus BeKTOpa HAa BEKTOP, OPTOrOHAILHBIC, KOJUTHHEAPHBIE, KOMILIAHAPHBIE BEKTOPHI.
27.  Bekrtop Kak HampaBJIeHHBIA OTpe30K. JleKapTOB NpsSMOYTOJIbHBIN Oa3KC U IeKapToBa

NPSIMOYTOJIbHAs CCTeMa KOOpAUHAT (JI.11.C.K.).
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28. Pannyc-BeKTOp TOUKH, KOOPAUHATHI TOYKHU B JI.IL.C.K.

29. . BekropHoe npoussenenue BeKTopos B E3, ero cBoiicTBa, MEXaHUYECKHUI CMBICII.

30. CwmemanHoe npousBeieHne BeKTopoB B E3, ero coiicTsa.

31.  YcnoBust OPTOrOHATBHOCTH, KOJUTMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB B E3.

32.  Tlonsarue ypaBHEHHUS T€OMETPUUIECKOTO 00pasa.

33.  IlmockocTh, HOpMaIbHBINA BEKTOP MI0CKOCTH. OO0IIIee ypaBHEHNE TUIOCKOCTH H €TI0 YaCcTHHIC
Clly4dau.

34.  VYrou Mexay IIOCKOCTAMHU, YCIOBHE MEPIEHAUKYISIPHOCTH U MapaljIeIbHOCTH IJIOCKOCTEH,
paccTosiHue OT TOYKH A0 TuiockocTH. [Tnockocts B En, n>3.

35. [Ipsimas B E3, ee mHanpasisronuii Bektop. O01muye, KaHOHUYECKHE, TapaMeTPUIECKIe
ypaBHeHus npsMou. JIyd u oTpe3ok.

36.  VYron mexny npsmbeimu B E3. [lepnennukynspHele, napajijielibHble, IepeceKkaronyecs u

CKpeluBaronmecs npsameie. Paccrosiuue ot Touku 10 npsimoi B E3. [Ipsmas, nyd u orpe3ok B En,
n>3.

37.  Yron Mexay NpsMOH U MIOCKOCTHIO, YCIOBHSI MapAIICIIbHOCTH U MEPIICHIUKYIAPHOCTH
IIPSIMOM U INIOCKOCTHU. TouKa rnepeceyeHus psMO U INIOCKOCTH, TPUHAIEKHOCTD IPSIMOU
IIJIOCKOCTH.

38. [Tpsimast Ha IOCKOCTH, KaK YaCTHBIN citydaid mpsimoid B E3 1 Kak JIMHUS HiepeceveHus
IJIOCKOCTH C MI0cKocThi0 OXYVY.

39.  VYpaBHeHUe NpAMOI Ha IUIOCKOCTH C YTIOBBIM KO3()PHUIIEHTOM.

40.  YpaBHeHHE KpUBOI BTOPOTO MOPSAKA, €ro Mpeodpa3oBaHKe C IIOMOIIBIO IIOBOPOTA H
[apajuIeIbHOTO MepeHoca 0cell KOOpAUHAT.

41.  DOmnunc, runepOoina, napadona. Ocu CHMMETPUU, LICHTP, BEPIIMHBI, IKCIIEHTPUCUTET.
Kanonuueckue ypaBHEHMs U YPaBHEHUSI CO CMEILIEHHBIM LIEHTPOM.

42.  MHOXeCTBO, OTI€palii ¢ MHOKECTBAMHU.

43.  OyHKUMsA OJHOHU MEPEeMEHHOM, crtocoOb! 3a1anust. OCHOBHBIE dIeMEHTapHbIe PYHKIINH, UX

rpaduxu. CnoxHas QyHKIUSL.
44, IMpenen ¢pynkmuu npu x (X0 (x 00).

45.  beckoHeuHo mainas (QyHKIUS U €€ CBOMCTBA.

46.  beckoHewHO OobInas (yHKIUS, CBSI3b C OECKOHEYHO MAJIOM.

47.  OcHOBHbIE TEOPEMBI O Npezenax QyHKIUU (KpUTEpHil CylllecTBOBaHUS Mpeena,
€IMHCTBEHHOCTD, TIPE/IeT CYMMBI, IIPOU3BEICHHS], YACTHOTO).

48. IIepBbIil 1 BTOPOM CIEIIMAIBHBIC TIPEIEIIBI.

49.  CpaBHeHHE OECKOHEYHO MAJBIX (DYHKITHIA.

50.  OpmHOCTOpOHHHME IpENENbl ()YHKIIHH.

51.  HenpepbIBHOCTH (PYHKIMH B TOUKE, HA MHTEpBaJie, OTpe3ke. ToUKH pa3pbiBa U X
KJaccuukanus.

52.  OcCHOBHBIE TEOPEMBI O HEMIPEPBIBHBIX (PYHKIUAX (HETIPEPHIBHOCTh OCHOBHBIX JIEMEHTAPHBIX
(GyHKIUH, CIIOKHON QYHKIMHN).

53.  CgoiicTBa (yHKINI HETIPEPHIBHBIX Ha 3AMKHYTOM OTpPE3Ke, AOCOIOTHBINA IKCTPEMYM
GyHKIUH.

54.  IlpupameHue aprymMeHTa u npupaiieHue GyHkiuu. 3agada o KacaTeJIbHOM K TNIOCKON KPUBOA.
55.  IlpomsBoaHast pyHKINHU, €€ T€OMETPUUECKHI U (pU3NUecKHil cMbICI. Y paBHEHUE KacaTelIbHON
Y HOPMaJIA K KPUBO.

56.  Tewrm pocTa M 21aCTUYHOCTD (DYHKIINH.

57.  Heobxoaumoe ycnoBue nupdepeHIupyeMocTu GyHKINH.

58.  OcHoBHBbIe npaBmiia U GopMyIbl U HepeHIupOBaAHMS.

59.  Juddepenunan GyHKIMU, €TO TEOMETPHUUECKUIN CMBICT, CBOICTBA, MPUMEHEHUE K
MPHUOIMKEHHBIM BEIYUCIICHUSIM.

60.  IIpowmsBoxmHbIe U U PepeHITHATBI BBICIIAX MTOPSIKOB.

61. [TepBooOpaznas. Teopema o nepBooOpaznoii. HU, ero reomeTpuueckuii cMbICII.

62. Csoiictea HU.
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63.  Teopema o 3amene nepemennoi B HU.

64.  TaOnwia OCHOBHBIX UHTETPAJIOB.

65.  Hurterpupoanwue mo yactsm B HU.

66.  PanumonanbHble 1poOH, IPaBUIIbHBIE U HEMPaBUIbHBIE 1po0Ou. IHTerprpoBaHe HEMPaBUIbHBIX
npobeit (Teopema).

67. Ilpocreiiue panmoHanbHbIe JPOOH, UX UHTErpUpoBaHue. Teopema 0 pa3noKeHUuu
MPaBUIIBLHOM IpoOU HA CyMMY MPOCTEHITNX APOOEH.

68.  HHTerpupoBaHHE TPUTOHOMETPUYECKUX (PYHKITUH.

69.  HuterpupoBaHue MPOCTEUIINX UPPALIHIOHATIEHOCTEH.

70.  Tpuronomerpuyeckue rMoaCTaHOBKH.

71. 3ajaya o0 BHIYMCICHUY TUIONIAIN KPUBOJMHEHHOMN Tpanenuu.

72. OMU kak npeaen uHTErpalibHbIX cyMM. ['eomerpuueckuii cmbicii OW. Teopema cyniecTBoBaHUSA
OU.

73.  CsoiictBa OU, TeopemMa o cpeaHeM.

74.  Teopema 0 MPOU3BOAHON OT MHTErpaia C MIEPEMEHHBIM BEPXHUM MPEICTIOM.

75.  ®opmyna Herotona-Jleitouuma (Teopema).

76.  3amMeHa mepeMeHHOW M MHTETpUpoBaHKE 1O yacTsMm B OU.

77.  Teopemsl 0 IIIOMIAIU TUIOCKOH (PUTYpBI, OTPAaHUYEHHOM JIMHUSAMU, 33JJaHHBIMH a) B ICKapTOBOM
CUCTEeME KOOpJUHAT; 0) mapaMeTpUUEeCKH.

78. JnuHa nyru miockoit kpuBoii. TeopemMa o IIMHe 1yT'y B J€KapTOBOM CUCTEME KOOPJMHAT U €€
CIICZICTBUSI.

79.  Beruucienne 00EMOB TEJ MO TUIOMIAISIM MIOTIEPEYHBIX ceueHmi (Teopema). OO0beM Tera
BpallleHUS.

80.  Dxonommyeckue npuinoxenus OU.

81.  HecobGcTBeHHBIC HHTETpANBI 1-T0 poa U 2-T0, UX ONpeAeTIeHHEe, BHIYUCICHNE 1
T€OMETPUYECKHI CMBICIL.

82.  Jluddepennmanbupie ypaBHCHHS MTEPBOTO MOpsiaka. OCHOBHBIC TOHATHS

83. 1Y c pa3nensomuMucs nepeMeHHbIMU

84. Onnoponansie /Y.

85.  JluneitHsle qudQepeHnranbHble ypaBHEHHUS.

86.  JluddepenunanbHbie ypaBHEHUs BTOPOro nopsaka. OCHOBHbIE MOHATHUS

87.  Jluneitnsle qudQepeHnranbHble ypaBHEHUS BTOPOTO MOPsIKa

88.  Ywucnossie psabl. Yactuunas cymma. Cymma psna

89. HeoOxoauMblii mpru3HAK CXOIUMOCTH. ["apMOHUYECKU psifg

90.  JlocrarouHble MpU3HAKK CXOAUMOCTHU. [Ipr3HaK cpaBHEHUS

91.  IIpusnak [anamOepa

92.  PapmkanmpHbIN pu3Hak Komm

93.  Hurterpanbublil npusHak Kommn

94.  3nakouepenyromuecs psaabl. [Ipusnak JleiiOHma

95.  @®yHkumoHanbHbIe pssibl. CXOAMMOCTh (GYHKIMOHAIBHBIX PSAIOB.

Ilepeuens npakmuueckux 3a0anuil 011 NPOGEOEHUs IKIAMEHA
(npakmuueckuii 6onpoc)

1./laHbl MaTpULIbI 2.J1aHbl MaTpHUILIbI

0 1 q 1 0 O 0 1 q 1 o9 O

A=|2 0 1j«B=|3 0 4 A=|2 0 11:B=|3 0 4
Ol 111 S 111
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Brrauciautb A B

Briuncauts A2

3./laHbl MaTpUIB]

(2 11) (3 04\
A=||O 0 1|«B=[4 1 1
k101J Ll 32J

Boerauciaure A_l

4.]J1aHbl MaTPUIIBI

(1 0 O\ (O

A0 1 2| B=
1

|
Sl B

BerancmursD+ A+ 2- B

5.Pemmts cucteMy JINHEWHBIX YPAaBHEHHUU 110

2X+5y+27=8,

popmynam Kpamepa i 3X— y+2223,
L X+Yy—2z=5.

6.PemnTh cucreMy JIMHEHHBIX YpaBHEHUM
METOA0M 00paTHOM MaTpHUIIbI

(3x+ y+27=3,
4X— y+37=2,

itx+ y—2z=-1.

7.PemnTh cucTeMY JINHEWHBIX YPaBHEHHUN

[ Xx—3y+2z=3,

meroznom ['aycca ? 2X—5y+ Z:4,
L X+2y—7=5.

8.Pemuth cuctemy JIMHEHHBIX YpaBHEHUM

3x+y+4z=1,

meronom [aycca ﬁ 2X— y—Z=2,
L X+ Y+ z72=-2.

9. JlaHbl KOOPAMHATHI TOUEK A(4,—1 , 3) ,
B(-2;1;0), C(0;-5;1), D(4;-1;2)

Haiitu yron mexny Bekropamu AB u CD

10./laHbI KOOPIMHATHI BEPIIUH TPEYrOJIbHUKA

A(-1;2,-3).B(4,-1,0). C(2,1,-2)

Haiitn miiomane TpeyroibHuKa ABC .

11./1anbpl KOOPAMHATHI BEPIIMHBI TUPAMUBI
A(5;2;0),B(2;5;0), C(1;2;4),

D(—l, 1; 1) Haiiti 00beM nipaMu b1

ABCD.

12.J1aHBI TP TOYKH A(2,-1,-2) :
B(1,2, 1), C(2,0,—3) Haiit ypaBHeHME
IUIOCKOCTH, POXOSIIEN YePE3 TOUKY A

NEPNCHAUKYIIAPHO BEKTOPY BC

13.J1aHBI TPH TOYKH A(1,4,—2),
B(-1;,-3;2) ., C(~2;-2;-3) Haiimn

YPaBHCHUC IIJTOCKOCTHU ABC .

14.JTaHbI TP TOYKH A(2,—1,2), B(1,2,—1)

Halitu kaHOHHUYECKHE U MapaMCeTpUICCKUC

YpaBHEHUS NIPSAMON AB.

15.Haiitu npenens! GyHKIUI
. AXP—TX=2

lim =,

X2 X" —X—6

16.Haiitu npenens! GyHKIUI
. 2X°—5x-2

lim == >

X— 3X° —4x—15

SIn oX

17.Haittu npenensl QyHKIMMA lim

x>0 tg4x

18.Haiitu npenens! QyHKIUI

Iim(MWn+
n—ool 2n+1)
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7sin X 20.Haiitu npousBoHbIe QYHKIMI

19.Haiitu npousBoaHbie GyHkumii Y = y =sin3 2X
3
X“+2
21.Haiitu npou3BoaHbIe (YyHKIUN 22 .Haiitu npou3BoHbIe QYHKIUI
y —geSinX -arctg(3x5) B esm X
3
x°=2In x

23.HaﬁTH acCUMNTOTHI rpaduka QyHKIUU 2x°+1

24 Haiitn skctpemyM Gyskiun Y =
y= W2

25.Haiiti Touku nepernba rpaduka GyHKIIH

26.UccnenoBaTh GyHKIUIO U IIOCTPOUTD €€

2 2
X" —4x+1 X" —X+1
= rpapuk Y =
X—1
2] BLIIII/ICJ'II/él‘b Heonpez[enem\me HMHTETpaJIbl 28.BbIuncanTh HEONPEEIIEHHBIE HHTETPaJIbl

L

+2 \/*+3X

Jd j(5-x) e”dx

29.BBI‘II/ICJ'II/ITB HCOIIPCACICHHBIC HHTCTPAJIbI 5
.sin xdx I X“+1
X(X+1)(x-2)

I

30.Beruncinuth HCOIIPCACIICHHBIC HHTCTPAJIbI

31.Berancauts miomaas GUrypsl, orpaHHuYeHHON
nunusaMu. Caenatb 4epTex.

2, Jy:x2+3x+4,

y=X+4.

L

32.Beruncnuth 1Iomanb GUrypsl,
orpaHrueHHON TMHUSIMU. ClienaTh YepTex.

CTpyKTypa 3K3aMeHAllHOHHOI 0 OuJiera:
1. Teopetnueckuii BOIpoc.

2.Teoperuyeckuii Bompoc.
3. [IpakTrueckoe 3a1anue (3aga4a).

IIpumep 3K3aMeHAMOHHOIO OHJIeTa
[ITY

———

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHU ST POCCUCKON ®EJIEPALIN

WucTtutyT TexHonorui (¢punmain) geneparbHOT0 rocy1apcTBEHHOT0 0I0PKETHOTO 00pa30BaTeIbHOIO

«JloHCKOI rocyIapCcTBEHHBIN TEXHUYECKHI YHUBEpCUTET» B I'. Bonrononcke PoctoBckoii o01actu
(Muacturyt texnonoruit (punuan) AI'TY B r. Bonrogoncke)

YUYpCKACHUA BBICHICTO O6pa3OBaHI/I}I
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DaKyIbTeT, TexXHOTOruK ¥ MEHE/DKMEHT
Kadenpa Texaudeckuii cepBrc U HHGOPMAITMOHHBIE TEXHOJIOTUH

DK3AMEHAIIMOHHBIA BUJIET Ne 1
Ha 20 / 20  yueOHBIH roj
JucuunnuHa, MaremaTuka

1. DnemenTapHble IpeoOpa3oBaHMs MAaTPUL], SKBUBAJIEHTHBIE MATPULIBI U UX PAHTH.

2. [Ipon3BoiHast GyHKIMH, €€ TEOMETPUIECKUN U PU3NUECKUI CMBICT. Y paBHEHUE KacaTelbHOHN U
HOPMAaJIA K KPUBOH .

3. 3anaya.

H.o. 3aB. kadempoit H.B.KoukoBas

Memoouxa opmuposanus oyenKu u Kpumepuu OYeHUBAHUSL NPOME}CYMOUHOU ammecmayuu
(3K3aMeH): MAaKCUMAJIBHOE KOJIMYECTBO OAJIJIOB IPH TIOJHOM PACKPBITHH BOIIPOCOB U BEPHOM PEIICHUN
MPAaKTUYECKOM 3a1a4uu Ouiera:

1 Teopetuueckuii Bonpoc -15 6aios;

2 Teopernueckuii Bonpoc -15 6aios;

3 [IpakTrueckoe 3aganue wim 3aaada -20 6ayuioB;

Hroro: sx3amen — 50 6aos.

CTpyKTypa OLIEHOYHBIX MaTepHajoB (OLIEHOYHBIX CPEACTB), MO3BOJISIOIIMX OLEHUTH YPOBEHb
KOMIIETEHIINH, CHOPMUPOBAHHBIN y OOYdYaIOMIMXCS NPU W3YYEHUHM AUCHUIUIMHBL «Mamemamuxay
npuBe/eHa B Tabnuie 4.
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Ta6numna 4 - OneHouHbIe MaTepHUabl (OIIEHOYHBIE CPEICTBA) IO AUCIUIIINHE «MaTteMaTukay

OneHouHbIE CpPEeACTBA

OneHouyHbIE CPECTBA

OneHoyHblE CpeCcTBa

Komner . |IIPOMEXYTO . IIPOMEKYTOY . |[IpomMeExyTo
3HaTh TeKYIIUH POMEKYT YmMmetb TeKYIIUH POMEKYT Bnanets TeKYIIUH POMEKYT
eHLus YHBIN HBII YHBIN
KOHTPOJIb KOHTpPOJIb KOHTpPOJIb
KOHTPOJIb KOHTpPOJIb KOHTPOJIb
3HaeT OCHOBHbIE TectoBele (Bompocsl k|YMeeT IPUMEHATH TecToBble Bompocsl  k|HaBBIKaMH TectoBele |Bompocer
OK-5  |mOHSITHSI B METOJIBI BOIIPOCHL.  |9K3aMEHY. |€CTECTBCHHOHAYYHBIC BOIIPOCBL. JK3aMEHY IIPUMEHEHUS BOIIPOCHL.  [DK3aMEHY.
peuieHusa VYV CcTHBIN 3HaHUA IJ14 J%05910%0:Y71 Jyail MATEeMaTHU4YCCKOIO Nuansn nya
MAaTEeMAaTHYCCKUX OIIpoC. KOHCTPYUPOBAHHUA U bHOE 3aJlaHue amnmapara ajis JIbHOE
3a/1a4, O3BOJISIIOIIUX IIPOEKTHBIX PacUyETOB ans CPC. peuieHus 3a1a4y 3aaHue JUIS

IIOMOYb B PCIICHHUN
podecCHOHATBHBIX
pooiem

U3Ienni
MaHII/IHOCTpOGHI/ISI,
OnpeAeeHus

IMPOU3BOJCTBCHHLIX 3aTpaT

npoQeCCUOHAIBHON
JIESITCIIBHOCTH

CPC.
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