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JIncT BU3HPOBAHUS OLEHOYHBIX MATEPHAJIOB (OLICHOYHBIX CPE/ICTB)
HA o4YepeaHOH yueOHbIN roa

OneHovHbIe MaTepUalIbl (OLIEHOYHbIE CPEJCTBA) MO AUCIUILTUHE «MaTemMaTruka
MIPOAHATM3UPOBAHBI U ITPU3HAHBI AKTyaIbHBIMU Ul UCTIONb30BaHus Ha 202_ - 202 y4eOHBIN TOA.

[IpoToxomn 3acemanus xkadenpsl «TC u UT» oT «_ » 20 1. Ne
3asenyromuii kadeapoit «TC u UT» KoukoBas H.B.
« » 20 1.

OneHouyHbIe MaTepuabl (OLIEHOYHBIE CPEACTBA) 10 «MaTeMaTrkay
MPOaHAIM3UPOBAHBI U MIPU3HAHBI aKTyaJIbHBIMU TSI UCTIOJIb30BaHus HAa 20 - 20 yueOHBIH roj.

[Iporokou 3aceqanust kapenpsl «TC u UT» ot «_ » 20 1. Ne
3asenyromuit kadenpoit «TC u UT» KoukoBas H.B.
« » 20 1.

OrneHouyHBIe MaTepuabl (OIIEHOYHBIE CPEJICTBA) TIO TUCHUILTNHE «MaTemaTuka
MPOaHAIM3UPOBAHBI U MTPU3HAHBI aKTyaJIbHBIMHU TSI UCTIONTh30BaHust Ha 20 - 20 yueOHBIH 1o,

[TpoToxon 3acenanus kapeapo «TC u UT» ot «_ » 20 1. Ne
3aenyromuit kadenpoit «TC u UT» KoukoBas H.B.
« » 20 T

OrneHouyHBIE MaTepHUabl (OIIEHOYHBIE CPEJICTBA) IO TUCIUTLIMHE «MaTemaTuka
MIPOAHAJIM3UPOBAHBI U IPU3HAHBI aKTyaJIbHBIMU VI UCIOJIb30BaHus HAa 20 - 20 y4yeOHbIil ro.
[TpoToxon 3acenanus kadeaps «TC u UT» oT «_ » 20 1. Ne
3aenyromuit kadenpoit «TC u UT» KoukoBas H.B.

« » 20 T
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1. IMacnopT OLEHOYHBIX MATEPHUAJIOB (OLIEHOYHBIX CPECTB)

OrneHo4HbIE MaTepHalIbl (OLIEHOYHBIE CPEACTBA) MPHJIAraloTcs K paboueil mporpamMme TUCIUITINHBI U
NpPEJCTaBIsieT COO0OH COBOKYIHOCTh KOHTPOJIbHO-U3MEPHUTENBHBIX MaTepUAIOB (THUIIOBBIC 3aayH
(3amanus1), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) U METOJOB UX HCIOIb30BAHUS, TIPEIHAZHAYCHHBIX JIJIS
M3MEPEHUs YPOBHS JIOCTIKECHHS 00yJarOIMMCs YCTAHOBJICHHBIX PE3yIbTaTOB 00yUCHHUSI.

OneHouHble MaTepualibl (OLEHOYHBIE CPEICTBA) HCHOJB3YIOTCS IpPU MPOBEACHUM TEKYILETO
KOHTPOJISl YCTIEBAEMOCTH U MMPOMEKYTOUHOH aTTecTali 00y4aromuxcs.

1.1 Iepeuyennb KoMneTeH Ui, POPMHUPYEMBbIX AUCHHUILINHOM,
¢ yKa3aHueM 3TanoB ux ¢popmupoBanus B npouecce ocsoenusi OINOII

[lepeyenp kKoMIETEHIHHA, (POPMHUPYEMBIX B MPOLIECCE U3YUCHHS TUCIUATITHHBI:

VYK-1: Cioco0GeH oCyIecTBIATh MOUCK, KPUTHYECKUI aHATU3 U CUHTE3 MH(OpPMAIMH, TPUMEHSThH
CHCTEMHBIN TIOAXO/T ISl pEIIEHUS TIOCTABIICHHBIX 3a/1a4.

KoHeunsMu pesynbTaTaMd OCBOEHUS TUCIHMILIMHBI SBISIOTCS CHOPMHPOBAHHBIE KOTHUTHBHBIE
JIECKPUNTOPBl  «3HATh», «yMETb», «BJIANETh», pACHHCAHHBIE TIO0 OTACIHHBIM KOMIICTCHIIUSM.
dopMHpOBaHUE IECKPUIITOPOB IMPOUCXOAUT B TEUEHUE BCETO CEMECTpa 110 ITaraM B paMKax KOHTaKTHON
paboThl, BKIIOYAIOIIEH pa3iMyYHble BUIBl 3aHATUNH M CaMOCTOSTENbHOM paboOThl, C NPUMEHEHHEM
pa3nuuHbIX (OPM U METOJI0OB 00yueHus (Tadm. 1).



Tabmuna 1 ®opMupoBaHHe KOMIIETEHIMIA B TIPOLIECCE N3YUEHUS TUCIUILITHBI

Kon Bun yae6HbIX Kontponupyemsie OneHouHble MaTepHabl Kpurepuu onienuBanus
KOMIIETCHIUU Jleckpuntopsl 3aHATHH, padoThL, pa3aeisl U TEMBI (oLIEHOUHBIE CpPENICTBA), KOMIIETEHIMI*
KOMITIETEHIIUH (OpMBI U METOTBI JUCLMIUIUHBL HCIIOJIb3YEMbIE U1 OLIEHKU
(pe3ynbTaThl 00yUeHMS, o0yueHus, ypOBHSI c(hOPMUPOBAHHOCTH
MOKa3aTe JOCTHKEHUS CHOCOOCTBYIOLINE KOMITIETEHIINH
pe3ynbrata oOy4ueHus, (hopMHpOBaHUIO U
KOTOpbIe 00ydJaromuncs Pa3BUTHIO
MOJKET KOMIIETEHI[AI?
MIPOJIEMOHCTPUPOBATH)
CriocobeH ocCymiecTBIATh | JIGKITMOHHBIE
HOUCK, KPUTHUYECKUH | 3aHATHS, ITocemaemocts 3ansTHi,
aHaIN3 I/I CHHTE3 | IPaKTHUECKHE TOATOTOBKA K IPAKTHHCCKUM
3aHATHUAM, OTBETHI Ha
MH(OPMAIMK, TPUMEHATH | 3aHATHSA, 1.1-1.3, 2.1-2.4, YO, T3, I3 ’
YK-1 . KOHTPOJIBHBIE BOTIPOCHI,
CUCTEMHBINA IIOAXOX UIA | CAMOCTOSTENbHAs 3.1,41
[IO03HaBaTeNbHAs aKTUBHOCTb
peleHusl IOCTaBJIEHHBIX | padoTa;
Ha 3aHATUAX, YMEHUE JIeNaTh
3a1a4 MHTEpaKTUBHAs

JIEKIUS

BBIBO/IbI




1.2 Onucanue nokasareJjiei u KPHUTEPUEB OCHUBAHUSA KOMIIeTEHII M1 HA Pa3JIMIHBbIX
ITanax ux (l)OpMHpOBaHI/IH, OIMMCAHHUEC KA OCHUBAHUA

OneHuBanue pe3ynbTaToB 00y4eHHsI IO IUCLUIUIMHE OCYIIECTBIISETCS B COOTBETCTBUU C
[TonoxeHreM 0 TEKyIIeM KOHTPOJIE M TPOMEKYTOUHOM aTTecTally 00yJaromuXcs.

[To mucuunnune «MartemaTrka» MpeayCMOTPEHBI CIIETYIOIINE BUAbI KOHTPOJIS: TEKYIIUM
KOHTpPOJIb — HE NMPEAYCMOTPEH; IPOMEKYTOUHAsl aTTecTalus (OLEHUBAETCSl YPOBEHb U Ka4eCTBO
MIOATOTOBKH IO IUCUUIUIMHE B LIETIOM).

TEKYILUH KOHTPOJIb (OCYIIECTBJIIEHUE KOHTPOJII BCEX BHJAOB AayAUTOPHOH H
BHEAYAUTOPHOU AEATEIBHOCTH OOYUYaIOMIETOCs C HENbI0 TIOIyYeHHs MepBHYHON HH(OpMAIH O
XOJIE YCBOEHUS OT/EIbHBIX 3JIEMEHTOB COACPKAHUSI IUCLHUIUIMHBI); IPOMEKYTOUHAs aTTeCTalus
(oLleHMBaeTCs YpOBEHb U KAYECTBO MOATOTOBKH IO JTUCIUIUIMHE B LIEJIOM).

Texymuii KOHTPOJIb B CEMECTpe NPOBOAUTCSA C LIEIbI0 00ECHedYeHHs CBOEBPEMEHHOMN
oOpaTHOW CBsI3M, I KOPPEKIMU OOYUEHHUs, aKTUBU3AIMA CAMOCTOSITEIIbHONW palOOThI
oOyvarormuxcsi. Texkymuid KOHTPOJIb CIYXHUT JUIS OLEHKH O0BbEMa M YPOBHS YCBOCHHS
oOyuarouumcsi yueOHOro MaTepuasia OJIHOTO MM HECKOJBKHUX Pa3zesioB TUCIUIUIMHBI (MOYIS)
B COOTBETCTBHUH C €€ pabouell MporpaMMoil U onpeenseTcss pe3ybTaTaMu TEKYIIEro KOHTPOJIs
3HAHUH 00YUaIOLIUXCS.

Texyiuit KOHTPOJIb OCYIIECTBISETCS JiBa pa3a B CEMECTpP MO KalleHAapHOMY Tpaduky
y4eOHOTo mpoiiecca.

Texkymuit KOHTPOJIb MpeArnoaraeT HayuclieHne OaljioB 3a BBINOJHEHHE pPa3lIMYHBIX
BUJIOB paboT. Pe3ynpTaThl TEKYyIIEro KOHTPOJS MOJBOJATCS MO IIKane OamibHO-pEHTHHIOBOM
cucteMmbl. PerimameHT OayuIbHO-PEeMTHHIOBOM cucTeMbl ompezeneH llojoxkeHnem o cucreme
«KOHTpOJIb ycrIEBaEMOCTH U PEUTHUHT 00YHarOIIUXCSI.

Tekylmuii KOHTPOJIb SIBIISIETCA PE3YJIbTATOM OLEHKA 3HAHWM, YMEHHWH, HABBIKOB W
MPUOOPETEHHBIX KOMIIETEHIIUHA OOYyJalomuXcsi MO BceMy OOBEMY ydeOHOW JTUCIUTIIIUHBI,
M3YYEHHOMY B CEMECTpe, B KOTOPOM CTOUT (opMa KOHTPOJISI B COOTBETCTBHHM C Y4€OHBIM
TJTAHOM.

Texkymuit KOHTPOJb YCIIEBAEMOCTH MpelycMaTpUBaeT OLIEHWBAHHWE XOJa OCBOCHUS
JUCLMIUIMHBL: TEOPETUYECKUX OCHOB U MPAKTHUECKOHN 4acTH.

[IpomexxyTouHas aTTecTalus 1o AMCHUIUIMHE «MaTteMaTruka» nNpoBoAUTCA B (hopMe IK3aMeHa.
B Tabn. 2 mpuBeneHo BecoBoe pacnpezeseHre O0alsioB U IIKala OICHUBAHUS O BUIAM
KOHTPOJIbHBIX MEPOTIPUSTHIA.



Tabnuma 2. BecoBoe pacmpeneneHue OaluloB M IIKajda OLEGHUBAHUS 10 BHJAM
KOHTPOJIBHBIX MEPOIIPUSATUH.

Texymuii KOHTPOJIb
(50 6am108°) — He MpeTyCMOTpeH

brok 1

broxk 2

IIpomexyrou
Has
arrecTauus
(50 6asnoB)

Hrorosoe
KOJINYECTBO
0aJlJIoB 1O
pe3ynbTa-Tam
TEKYIIETOo
KOHTPOJISI U
MIPOMEXYTOU
HOH
aTTecTaluu

Jleximon
HBIE
3aHATHSA

(Xy

[Ipaktn
YECKUE
3aHATH

Jlabopat
OpHEBIE
3aHATUA

Jlexumon
HBIE
3aHATHSA

(X2)

[IpakTnu
ecKue
3aHATUSA

(Y2)

JlaGopart
OpHEIE
3aHATUA

(Z2)

(Y1)

(Z4)

CymmMma 6aimtoB 3a 1 60k = X1

+VY, Y

CymmMma OasmtoB 3a 2 0ok = Xp +

ot 0 mo 50
0aJu10B

Menee 61
Oamna -
HEYJIOBJIETBO
PUTEIBHO;

61-75 -
VIIOBJICTBOPU
TeAbHO, 76-
90 — xoporio;
91-100 Gamra

— OTJIMYHO
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Oael (Tabn.3):

Tabmuma 3— Pacnipeenenre 6auioB 1Mo AUCIHUILIAHE

Bun yaeOHbBIX paboT 1Mo
TMCIUTUTAHE

Konuuecmeo oannoe

1 o0k ‘

2 010K

Texywuii konmpoas (50 6annos)

Tlocemenue 3agaTuii

Brinonnenue 3aJaHuN
muciuinae (YO), B TOM yucne:

110

- yctHBIH ompoc (YO)

Ilpomesicymounas ammecmayus (50 d6annog)

DK3aMeH NPOBOAUTCS B YCTHOH popme

° Bua 3aHATHIA 110 MMCIUIUIMHE (JEKIMOHHBIE, TIPAKTHYECKHUE, JTa0OPATOPHBIE) ONMPENENSIETCs yIeOHBIM TUIAHOM.
KonmuectBo cTo10110B TaOIHIBI KOPPEKTUPYETCS B 3aBUCHMOCTH OT BHIOB 3aHATHH, MPELyCMOTPEHHBIX YI€OHBIM

IJIAHOM.

Pacnipenenenue 6amioBs 1mo 6y10kaM,No KaKAOMY BHIY 3aHATHH B paMKaxX JHUCIUIUTHHBI OTIPEENsieT MperoiaBaTeb.
Pacnipenenenue 6amioB Mo TUCHUILIMHE YTBEPKIAETCS TPOTOKOIOM 3aceiaHus Kadeaphl.
Mo 3a04HO# Popme 00OydeHUs] MEPOIIPUATHS TEKYIIIETO KOHTPOJISI HE ITPEAYCMOTPEHBI.




DOk3aMeH sBisgeTcs (OPMOMl HMTOTOBOM OIICHKM KadecTBa OCBOCHHUS OOYYarOUIMMCS
o0pa3oBaTesIbHOW MPOTPaMMBl IO JUCIMILIMHE B ILEJIOM WJIM MO pasjeny AucUuIuIdHBL [lo
pesyibTataM dK3aMeHa OOyYaromeMycsi BBICTABISETCS OLEHKA «OTIUYHOY», «XOPOIIO»,
«yIIOBJIETBOPUTEIILHOY, UIH «HEYJOBIECTBOPUTEIHHO.

Onenka «oimyao» (91-100 GanoB) BeICTaBIAETCS 00yUYaIOMIEMYyCs, €CITH:

- o0y4aromuiics Habpas Mo TEKyIIeMy KOHTPOJIFO HEOOXOIMMBIC U JOCTATOYHBIC OAIIIbI
JUIS BBICTABJICHUS OL[EHKM aBTOMAToM®;

- 00y4aromMiicsl 3HAEeT, TOHUMAET OCHOBHBIE MOJIOKEHHS TUCIUTUTHHBL, IEMOHCTPUPYET
YMEHHE TPUMCHSTh MX JIJIS BBITIOJHEHHS 33JaHus, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB
peIICHNUS;

- 00y4JaroLNiics aHATU3UPYET AIIEMEHTHI, YCTAaHABIMBACT CBS3U MEXK]y HUMH, CBOJHT UX
B €IMHYIO CUCTEMY, CIIOCOOCH BBIABHHYTH HUJCIO0, CIIPOCKTHPOBATH U MPE3EHTOBATH CBOM MPOEKT
(peuienue);

- OTBET O0YYAOIIETOCs 10 TEOPETHYECKOMY M MPAKTHYECKOMY MaTepHally, COJIEPKAIEMYCs
B BOMNpPOCAX DJK3aMEHAIIMOHHOTO OwWjeTa, SBISIETCS TOJHBIM, H YAOBJIETBOPAET TpPeOOBaHUSIM
MIPOrPAMMBI JTUCIIUATUTHHEI;

- oOydarmomuiicss MpOJEMOHCTPUPOBAT  CBOOOJHOE  BIIQJICHHE  KOHIENTYaJbHO-
MOHATHHHBIM  allllapaToM, HAyYHBIM S3BIKOM ¥ TEPMHHOJIOTHEH COOTBETCTBYIOIICH
JVCIIMTUTAHEI,

- Ha JIOTIOJIHUTEIIbHBIC BOIIPOCHI TIPETIOIaBaTeNsl 00YJaONIHIACS Aajl MPaBUIIbHBIC OTBETHI.

Komnerenmus (1) unm ee yacth (1) chopMUPOBaHBI HAa BHICOKOM YpOBHE (YpOBEHbH 3)
(cm. Tabm. 1).

Orenka «xoportroy (76-90 6a/mIoB) BRICTABIISAETCS 00YJIArOIIEMYCs, SCITH:

- 00yyaromuiicsl 3HaeT, TOHUMAET OCHOBHBIE MOJIOKEHHSI JUCIUTUTHHBL, IEMOHCTPUPYET
YMEHHE TPUMEHSTh MX JIJIS BBITIOJHEHHS 33J]aHus, B KOTOPOM HET SIBHO YKa3aHHBIX CITOCOOOB
peleH s ; aHAIN3UPYET AIEMEHTHI, YCTAaHABIMBACT CBS3H MEXYy HUMU;

- OTBeT IO TEOPETHYECKOMY MaTepuany, cojepxkalieMycs B BOIpocax
9K3aMEHALIMOHHOTO OujeTa, SIBISIETCA IOJHBIM, WJIM YacTHYHO MOJHBIM M YAOBJIETBOPSET
TpeOOBaHUAM MPOTPAMMBbl, HO HE BCErJa JAeTcs TOYHOE, YBEPEHHOE U apryMEHTHPOBAHHOE
U3JI0’KEHHE MaTepuraa,

- Ha JIOTIOJTHUTENbHBIE BOMIPOCHI MpernoiaBareis 00yJaromuiics Jai MpaBUIbHbIE OTBETHI;

- oO0ydJaromuics TPOJEMOHCTPUPOBAT BIIAJIECHUE TEPMHUHOJOTHEH COOTBETCTBYIOIIEH
JUCIUIUIAHBIL.

Komnerenus (u) v ee 9acth (1) chopMUPOBaHBI Ha CpeTHEM YPOBHE (YPOBEHB 2) (CM.
Tabm. 1).

Or1eHKa «yI0BJICTBOPUTEILHO» (61-75 0a/IOB) BBICTABIAETCS OOYJAIOIIIEMYCSI, €CIIN:

- oOyuarouuiicss 3HaeT M BOCHPOU3BOAMT OCHOBHBIE TOJIOXKEHHUS TUCIHUIUIMHBL B
COOTBETCTBUU C 3a/laHUEM, NPUMEHSET MX JI BBINOJHEHHS] TUIIOBOTO 3aJaHHUsl B KOTOPOM
OYEBHJICH CTIOCO0 pelIeHus;

- oOydammuics MpPOJAEMOHCTpUpOBall 0a30Bble 3HAHMUS BAXHEHIIUX pPa3ieroB
JTUCIUIUTMHBI U COJIEPKaHuUs JEKIIMOHHOTO Kypca;

-y oOyd4aromierocss UMEIOTCS 3aTPyIHEHHUS B HCIOJIb30BAHUU HAYYHO-TIOHATUHHOTO
anmnaparta B TEpPMUHOJIOTUU Kypca;

- HECMOTpS Ha HEJOCTATOYHOCTh 3HAHHM, OOydarouuiicss HuMeeTcs CTpeMIICHUE
JIOTUYECKH YETKO TMOCTPOUTH OTBET, UYTO CBUICTEIHCTBYET O BO3MOXHOCTU IOCIEIYIOLIEro
oOyueHusl.

Kowmmerentus (1) unu ee yacth (1) copMUpoBaHbl Ha 0a30BOM YpoBHE (YpOBEHb 1) (cM.
Tabmn. 1).

OneHka «HEyIOBIETBOPUTENbHO» (MeHee 61 Oanna) BbICTaBIsAeTCS OOydaromiemycs,
eCIu:

6 KommgectBo n yCiI0BUA NOTYUCHHUSA H€O6XOI[I/IMBIX 1 JOCTAaTOYHBIX UIA MOJTYYCHHS aBTOMATa OaoB OIPCACITICHBL
IlonoxeHnnem o cucreme ((KOHTpOJ'IL YCIIEBAacMOCTU U peﬁTHHl" 06yqa101111/1xca»



- 0oOyyaromuicsi MMEeT TNPEACTaBICHUE O COACPKAHUHM TUCHMIUIMHBL, HO HE 3HAeT
OCHOBHBIE TIOJIOXKEHHUs (TEMBI, pa3jena, 3aKOHAa U T.JA.), K KOTOPOMY OTHOCHUTCS 3aJaHHE, HE
CrocoO€H BBITIONHUTH 33JaHUE C OYEBUIHBIM pEIICHHEM, HE BJIAJCeT HABBIKAMH HAXOJWUTh
CTPaTErM4eCcKOro aHaJn3a, pa3pabOTKH U OCYLIECTBICHHS CTPATETUU OpPraHU3allluu;

- y 00y4aromerocst UMEITCs CyLIECTBEHHbIE POOEIIbl B 3HAHMM OCHOBHOTO Marepuala
10 TUCLUIUINHE;

- B IIpollecce OTBETa [0 TEOPETUYECKOMY MaTepHually, COJEpXKalleMycsi B BOIPOCAX
9K3aMEHALMOHHOTO OMIIeTa, JOMYIIeHbl IPUHIMITHAIbHBIE OLIMOKY MPU U3JI0KEHUHN MaTepHaa.

Komnerenmusi(vn) win ee 9acTh (M) He chOPMUPOBAHEI.

1.3 Metoanueckue MaTepuaJibl, ONpeIesionue Npoueaypbl OeHHBAHUS 3HAHUI,
YMeHH1, HABBIKOB U (WJIM) ONBITA JeATeJIbHOCTH

OnueHuBaHue pe3yabTaToB O0y4EHHs CTYAEHTOB M0 JUCIUILINHE «MareMaTuka»
OCYILIECTBJISIETCS 0 PETJIAMEHTY TEKYIIEro KOHTPOJISI U IPOMEKYTOUHOM aTTecTaliH.
@OopMBI TPOMEKYTOUHOTO KOHTPOJISL 3HAHUM:

- yctHbI# onpoc (YO);

[IpopaboTka KOHCTIEKTA JEKIUI U Y4eOHOU JIUTEepaTypbl OCYLIECTBISIETCA CTYJCHTAMH B
TE€YEHHE BCEro CEMEeCTpa, IMOociie M3ydyeHUs HOBOM TeMbl. [lepeueHb BOMPOCOB ISl YCTHOIO
ompoca ompenesieH coaepxkanuemM Tembl B PIIJ[ m  MeToanyeckuMu pEeKOMEHAAUSMH IO
W3YYEHUIO TUCIUIUIMHBIL.

3amuTa MpPakTUYECKUX 3aJaHUN MPOU3BOJUTCS CTYJEHTOM B JIeHb WX BBINOJIHEHUS B
COOTBETCTBUU C IUIaHOM-TpadukoM. [IpemnomaBarens mpoBepsieT MPaBUILHOCTH BBIOJHEHUS
MPAKTUYECKOr0 33/JlaHus CTYIEHTOM, KOHTPOJUPYET 3HaHUE CTYJEHTOM IPOIIEHHOTO
MaTepuaia ¢ MOMOIILI0 KOHTPOJIBHBIX BOIIPOCOB MJIM TECTUPOBAHMSL.

OrneHKa KOMIIETEHTHOCTH OCYILECTBIIAETCS CIEAYIOIUM 00pa3oM: B IPOLECCE 3aLIUTHI
BBISBIISIETCS MH(POPMALMOHHAS KOMIIETEHTHOCTh B COOTBETCTBHM C IPAKTHUYECKUM 3a/laHHEM,
3aTeM IpenoJaBaTelleM JAeTCs KOMIUIEKCHAs OLEHKA NEATEIbHOCTH CTYACHTA.

BBICOKYI0O OLIEHKY MOJIy4arOT CTYACHTBI, KOTOPbIE NPU IOArOTOBKE MaTepuana Juis
CaMOCTOSTEJIBHOW PabOThl CyMENIHM CaMOCTOSITEIbHO COCTAaBUTh JIOTMYECKMH IUIaH K TeMe U
peanu3oBaTh €ro, coOpaTb JOCTaTOYHBIM (AaKTHYECKMM Marepuan, IO0Ka3aTb CBA3b
paccMaTpuBaeMOW TEMbl C COBPEMEHHbIMM IpoOieMaMu HaykKM UM 0OlLIecTBa, o
CIELIMAJIBHOCTBIO CTYJCHTAa M KAaKOB aBTOPCKUM BKJIAJ] B CHUCTEMATH3aLUIO, CTPYKTYpPUPOBAHHE
Marepuana.

Onenka KkayecTBa IIOATOTOBKM Ha OCHOBAaHMUM BBINOJHEHHBIX 33JaHUM  BEIETCS
npernojaBatesisiM (¢ 0OCYXJIEHHEM pe3yabTaToB), Oajulbl HAYMCISAIOTCS B 3aBUCHUMOCTH OT
CJIOKHOCTH 3aJaHHUS.

HTOroBbIil KOHTPOJIb OCBOEHHSI YMEHMS U YCBOCHHBIX 3HAHUM JTUCLMILIUHBI «AHTPOIOJIOTUS»
OCYILECTBIISIETCS B IPOLIECCE TPOMEKYTOUHOM aTTECTALIMK HA dK3aMEHE. Y CIIOBUEM JOITyCKa K
9K3aMeHY SIBJISIETCS MOJIOXKUTEIbHAS TEKYIas aTTeCTalMs 10 BCEM MPAKTUYECKUM padoTam
y4eOHOH TUCIMILIMHBL, KJIFOUYEBbIM TEOPETUUECKUM BOIPOCAM JAUCHUIUINHBI.



2. KoHTpoJbHbIe 3a1aHus (IeMOBePCHH) /ISl OLIEHKHU 3HAHMIA, yMeHMii, HABBIKOB U
(nyM) onbITA JeATeJbHOCTH, XapaKTePU3YIIINX 3Tanbl (OPMUPOBAHNS
KOMIIETeHIIHI1 B polecce 0CBOCHNs 00pa30BaTeIbHON NPOrpaMMblI

2.1. TunoBbIe IK3AaMCHAIIUOHHBIC MaTE€pPHUAJIbI

Hepeqem, BOIIPOCOB JIl IPOBEACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTalluu

Bomnpocsl 115 3k3ameHa.

1.IToHsiTHE MATPUIIBI, TUTTBI MATPHUIL

2.0nepanuu ¢ MaTpuiiamu (CI0kKEeHHE, YMHOKEHHE Ha YUCIO, YMHOKEHUE MaTpUIbl Ha
MaTpHily, TpaHCIopTHpoBaHue MaTpuil). CBONCTBA oneparuii.

3.0npenenuTeny MaTpHULl, UX CBOMCTBA.

4.Pa3nokeHue OMPESIUTENS 10 JIEMEHTaM JIF000# CTPOKH, CTOJIOIA.

5.00parHas matpuna. Kpurepwii ee cymectBoBanus U opmyra ajisi BEIYUCICHUS.

6.Cucrembl IMHENHBIX anreOpandeckux ypaHeHui (CJIAY).

7.CoBMecTHBIE, HECOBMECTHBIE, OTIpeieJieHHbIe, Heonpeaenennbie CJIAY.

8.D@opmynsl Kpamepa mis pemenust CJIAY.

9.Matpuunsiii Metrof pemenus CJIAY.

10.MuHOp MaTpullbl, paHT MaTPUIIBI.

11.2nemenTapHbIe TPeoOpa30BaHUs MATPHII, SKBUBAJICHTHBIC MATPHUIIBI M KX PAHTH.

12.JIuHelHO 3aBUCHMBIE, JIMHEHHO HE3aBUCUMBIE CTPOKH MaTpulibl. Kputepuil auHernHoM
3aBUCHMOCTH.

13.Kputepuii coemectHoctu CJIAY Kponekepa-Kanemnm.

14.Meton XXopaano-I'aycca pemenuss CJIAY. ba3ucHsiii MuHOp, 6a3uCHBIE B CBOOOHBIC
nepemenHbie CJIAY.

15.Pemenne o THOPOAHBIX cHCTEM JIMHEHHBIX ypaBHeHui (OCJIAY).

16.Kputepuii cymectBoBaHusa HeTpuBUAIbHBIX pemeHuid OCJIAY.

17.®dynnamentanbHas cucrema pemiennii OCJIAY, obiiee pernieHue.

18.IToHsiTHE N-MEPHOTO BEKTOPA, OTIEPALIU C BEKTOPAMH.

19.JIunelinoe apudpmeTHIecKkoe BEKTOPHOE MPOCTPAHCTBO.

20.JIuneiiHO 3aBUCHMMAasT M He3aBUCUMas cHUcCTeMa BeKTOpoB. Kpurepuil nuHelHOMN
3aBUCHMOCTHU CUCTEMBI BEKTOPOB.

21.CymectBoBaHue B Rn cuctemsl n IMHEIHO HE3aBUCUMBIX BEKTOPOB. ba3uc B Rn.

22 .JluneitHas 3aBUCUMOCTh B Rn 1100011 cucTeMbl U3 m BEKTOPOB (m>n).

23 Kputepuii 6a3uca B Rn. Pa3noxxenue Bekropa 1o 0a3ucy u ero eqMHCTBEHHOCTb.

24.CkansipHoe mnpousBeneHue B Rn, ero cBolicTBa. DKOHOMUYECKUA M MEXaHUYECKUU
CMBICJI CKaJISIPHOTO MTPOU3BE/ICHUS.

25.n-MepHOE EeBKJIUJOBO MPOCTPAHCTBO, MOIYAb BEKTOpa, HAIMpPAaBICHHE KOCHHYCHI
BEKTOpa.

26.1Ipoekuust BeKTOpa Ha BEKTOP, OPTOTOHAJIbHBIE, KOJUIMHEAPHbIE, KOMILIAHAPHBIE
BEKTOPBI.

27.BexTop Kak HamnpaBJieHHBIA OTpe30K. [lekapToB MpsIMOYroJbHbIN 0a3uc M JeKkapToBa
MPSIMOYTOJIbHASI cCUCTeMa KOOPAMHAT (JI.11.C.K.).

28.Paanyc-BeKTOp TOUKH, KOOPAUHATHI TOUKHU B J.11.C.K.



29.BexTtopHoe npousBeieHue BEKTOpoB B E3, ero cBolicTBa, MEXaHUYECKUN CMBICII.

30.CmemianHoe npousBeieHUE BEKTOPOB B E3, ero cBoiicTaa.

31.YcnoBust OpTOrOHAIBHOCTHU, KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB B E3.

32.IlonsiTHe ypaBHEHUSI TEOMETPUIECKOTO 00pa3a.

33.I110CKOCTh, HOPMAJIBHBIN BEKTOpP MIOoCKOocTH. OOIee ypaBHEHUE IJIIOCKOCTH U €ro
YacTHBIE CIIy4yau.

34.Yron MexIy IUIOCKOCTSIMHM, YCJIOBHE NEPIEHAMKYISIPHOCTH U MapajuieIbHOCTH
IJIOCKOCTEH, pacCTOSHUE OT TOYKHU 10 I1ockocTH. [lnockocts B En, n>3.

35.10psmas B E3, ee nanpasisomuil Bektop. OOuIne, KAHOHUYECKUE, NTapaMETPUUECKHE
ypaBHEHUs NpsAMOU. JIyd U 0Tpe3oK.

36.Yron mexnay npambiMu B E3. TleprienaukymsipHble, napajuiebHble, IEPECeKatoIecs
U cKpeuuBaronyecs npsmMolie. Paccrosinue ot Touku 10 npsmoit B E3. TIpsimas, ay4 1 oTpe3ok B
En, n>3.

37.Yron Mexay OpAMONM M IUIOCKOCTBIO,  YCJIOBUSL — MApajuIEIbHOCTH U
MEPIECHANKYISIPHOCTH MPAMOM M IUIOCKOCTH. ToOYKa mepecedeHus NpsiMOM W IUIOCKOCTH,
MPUHAIEKHOCTD NMPSAMOI MJIOCKOCTH.

38.IIpsimast Ha TJIOCKOCTH, KaK YacTHBIN cirydail mpsimoil B E3 1 kak nuHuUs nepeceyeHus
IJIOCKOCTH € MIockocThio OXY.

39.VpaBHeHuE MPsIMON Ha MJIOCKOCTHU C YTJIOBBIM KO3 (UIIEHTOM.

40.YpaBHEHHE KPUBOW BTOPOTO TOPS/IKA, €0 MpeoOpa3oBaHUE C MOMOIIBIO TOBOPOTA U
napajuIeIbHOTO MepeHoca 0Ce KOOpIuHAT.

41.Onnunc, runepOoina, mapadona. Oc CUMMETPUH, LIEHTP, BEPIINHBI, SIKCIIECHTPUCUTET.
KaHnonunyeckue ypaBHeHUS U ypaBHEHUS CO CMEIICHHBIM I[IEHTPOM.

42 .MHOX€eCTBO, OTIepallii ¢ MHOKECTBAMHU.

43.OyHKIMS  OAHOW TIEpeMEHHOM, cmocoObl 3amaHusi. OCHOBHBIE JJIEMEHTApPHBIE
¢byHkMK, ux rpapuku. CiaoxHas GyHKIMS.

44 Tlpenen pyuxrwu mpu x[1x0 (x(107).

45.beckoHeuHo Maiast QyHKIIHS U €€ CBOMCTBA.

46.beckoneuno OosbImasi GyHKITHS, CBSI3b C OECKOHEYHO MaJIOM.

47.0cHOBHBIC TEOpPEeMBbI O Tpeaenax (QyHKIUU (KpUTEpPUH CYIIECTBOBAHHUS TIpenena,
€IMHCTBEHHOCTb, MIPE/Ie] CYMMBI, IPOU3BEIECHNUS, YACTHOTO).

48.11epBblii U BTOPOH CHIELIMATBHBIE TTPEIEIBI.

49.CpaBHeHHe OECKOHEYHO MAIIBIX (PYHKITHIA.

50.01HO0CTOPOHHME TIPEEbl (DYHKIIHH.

51.HenpepblBHOCTh (YHKIIMM B TOYKE, Ha MHTEpBalie, oTpe3ke. TOUYKM pa3pbiBa U UX
Kiaccudukaus.

52.0CHOBHBIE TEOpPEMBbl O HENPEPBIBHBIX (QPYHKIUSIX (HEPEPHIBHOCTh OCHOBHBIX
ANIeMEHTapHBIX (YHKIUH, CJI0KHON (DYHKITHH ).

53.CBoiicTBa (pyHKIMI HEMPEPHIBHBIX HA 3aMKHYTOM OTpE3Ke, a0COJIIOTHBIN SKCTpEMyM
GyHKIHH.

54 .Ilpupaiienue aprymMeHTa u npupaiienue GyHKIud. 3ajada o KacaTeJIbHON K MIOCKOM
KPHUBOI.

55.10pousBoaHasi (QyHKIMHU, €€ TeoOMEeTpUYecKHil U (U3MUecKkuil CMBICI. YpaBHEHUE
KacaTeJIbHOW U HOPMaJIU K KPUBOM.

56.Temmn pocTa U 371aCTUYHOCTH (DYHKITHH.

57.Heobxoaumoe ycrnoBue auddepeHunpyeMoCcTH (PyHKINH.

58.0cHoBHbIe MpaBuia U GopMyIibl TUGHEPEeHITUPOBAHHUS.

59.Iuddepenuman GyHKIMHU, €r0 T€OMETPUUECKHM CMBICH, CBOMCTBA, NMPUMEHEHHUE K
NPUOJINKEHHBIM BBIUMCIICHUSIM.

60.IIpousBoanbie U AU depeHnanbl BHICIINX NOPSIIKOB.

61.ITepBoobpaznas. Teopema o mepBooOpasHoii. HU, ero reomerprueckuii CMBICI.

62.CgoiictBa HU.

63.Teopema o 3ameHne nepemenHon B HU.

64.Tabnuia OCHOBHBIX MHTETPaJIOB.



65.UurerpupoBanue o yactsm B HU.

66.PanonanpHble  1poOM, TpPaBWIBHBIE W HENpaBWIbHBIE ApoOH. MHTerpupoBaHue
HETMpaBWIbHBIX Ipo0ei (Teopema).

67.Ilpocreiiive panuoHaiIbHbIE OpOOM, MX HMHTErpupoBaHue. Teopema O pasioKEHUU
MPaBUIBHON IpoOU HA CyMMY NMPOCTEHIINX ApOOeEii.

68.VIHTerpupoBaHre TPUTOHOMETPUIECKUX (DYHKIIHIA.

69.MHTerpupoBaHue NpoCTEUIINX HPPALUOHATIBHOCTEN.

70.TpuroHoMeTpHUECKHUE O ICTAHOBKH.

71.3ama4a 0 BBIYMCIICHUH IUIOIIAIU KPUBOJIUHEHHON Tparenuy.

72.01 xak mnpenen uHTerpaibHbIX cymMm. ['eomerpuueckuit cmbici OW. Teopema
cymectBoBanust OU.

73.CgoiictBa O, Teopema 0 CpeiHEM.

74. Teopema 0 IpOU3BOJAHOM OT UHTETpaJla C IEPEMEHHBIM BEPXHUM IIPEJIETIOM.

75.®opmyna Herorona-Jleitoauia (Teopema).

76.3aMeHa epeMeHHOI U HHTerpupoBaHue no yactsaMm B OU.

77.Teopembl O IUIOIIAAN IUIOCKOM (PUIYpbl, OTpaHUYEHHOW JIMHUAMM, 33JaHHBIMU a) B
JIEKapTOBOM CHCTEME KOOpJUHAT; 0) MapaMeTpU4eCcKH.

78 . [lnuHa nayru 1uiockod kpuBoi. Teopema o JUIMHE Iyrd B JAEKapTOBOM cHcTeMe
KOOpPJUHAT U €€ CIICJCTBUS.

79.Bpruncnenrie 06beMOB Tel MO IUIOMIAISAM IOIEpeuHbIX ceueHuil (Teopema). OObemM
Tesa BpalleHHUs..

80.OxoHOMMUeckue npritoxxeHuss ON.

81.HecoGcTBeHHble MHTErpanbl 1-ro pona U 2-To, UX OMNpeeNieHUE, BBIUHUCICHHE U
F€OMETPUYECKHUI CMBICIL.

82. luddepenimanbHbie ypaBHEHUS EPBOTO Mopsiaka. OCHOBHBIC IOHATHS

83.1Y ¢ paznensromumMucs NepeMeHHbIMA

84.0Onnopoausie 1Y.

85.JIuneitnpie nuddepeHnraibHbpIe ypaBHCHHUS.

86.luddhepennmanpHble ypaBHEHUS BTOPOTO Topsijika. OCHOBHBIC TTOHATHS

87.Jluneitnbie nuddepeHnraibHbIe ypaBHEHUSI BTOPOTO MOPSIKA

88.Uucnossle psaasl. Yactuunas cymma. Cymma psiga

89.HeoOxoauMmblIiil MpU3HAK CXOIUMOCTH. [ 'apMOHUYECKUH Psift

90./loctatounblie pu3HaKu cxoauMocTu. [Ipu3Hak cpaBHEHUA

91.Ilpusnak amambepa

92.PapukanbHbiil mpu3Hak Ko

93.1nTerpanbublii npusHak Ko

94 3nakouepenyromnuecs psaapl. [Ipusnak JleiiOnuia

95.®yHKIMOHATBHBIE psAZibl. CXOTUMOCTh (DYHKIIMOHAIBHBIX PSIOB.

IIpakTHyeckue 3aganus
no gucuuIInae «MaTeMaTHKa»

JIuneiinas anredpa

1. Jausl matpuusl A, B, C, yuciaa o u p.
Boruucaurs: a) C'B; 0) a A + p'B.

010 100
11.A=|2 0 1} B=|3 0 4;c=(5 21
011 1 1 1



1 0 O 010 01 1
1.2. A=|0 1 2B=|0 3 4 ;Cz(l 5 1); a=3; B=3;
1 1 1

0 1 1

2 11 3 0 4 31 0
1.3. A=|0 0 1;B=|14 1 1 :C:(5 0 1); o=4; B=2;
1 3

01 1 5

2. Pemuth cucremMbl JIMHEHHBIX YPABHEHHUIl:

a) no popmyiaam Kpamepa, MaTpu4HbIM MeTOI0M, MeTOA0M ['aycca;
0) metoaom I"aycca;

B) MmetoaoM I'aycca.

2X—5y+4z=15, X+2y—2=-3, 2X—5y+4z=15,
2.1.2) X+2y—7=-3, 6) {2X—5y+4z=15, ), X+2y—-7=-3,
3X+4y+z=l; 3X—3y+3z=12; 3X—3y+3z=2.
X+7Yy+22=5, X+7Yy+22=5, X+7Y+22=5,
22.2) 4 3X—8y—2=1, 6)19X+9y+3z=11 ) {5X+9y+3z=6,
AX+2Y+2=06; AX+2Y+2=6; 4X+2Yy+17=6.
2X+5y+2=8, 2X+5y+2=8, 2X+5Yy+2=8,
2.3. a)13X—Yy+22=3, 6){ IX+16y+2=29, ) /X+16Yy+2=2,
X+Yy—22=5; X+Yy—22=5; X+Yy—2z=>5.

BEKTOPHAS AJITEBPA U AHAJIMTUYECKASA
I'EOMETPUA

1. laHbl KOOPAMHATHI BEPIIMH NMHUPAMU/IbI ABCD.
HaiiTu: a) yrosn Mexay Bexropamu (P = (AB ,CD) ;

1.1.
1.2.

0) NpoeKUMI0O BEKTOpa AB ua BEKTOP AC ;

B) ILIOWIA/Ib TPEYTOJbLHUKA ABC ;

) BBICOTY TPEYroJbHUKA ABC , ONYIIEHHYI0 U3 BepPIIHHBI C
HAa CTOPOHY AB ;

a) 00beM MupaMuabl ABCD :

€) BbICOTY MMPaAMM/IbI ABCD , ONIYIICHHYI0 M3 BePIIUHbI D ua

OCHOBAHHEC ABC .

A(4-13). B(-210). C(0-51), D(4-12);
A(-12-3). B(4-10)., C(21-2). D(3473);



13 A(-34-7), B(L5-4), C(-273). D(-48-12);
L4 AQL-1), B(231), C(321), D(9-9):
15 A(2:3]), B(41-2). C(637)., D(75-3):

2. CocTaBUTh ypaBHeHHeE IVIOCKOCTH, IPOXOASIIIEH Yepe3 TOUKY A M NepPNeHIHKYISPHO BEKTO[

2.1.A(2,53), B(78,-1), C(9,7,4).
22.A(7,50), B(83,-1), C(@8,5,1).
23.A(53,-1), B(0,0,3), C(5,-1,0).

3. lanbl yeTbipe Toukn A(X1,Y1,21), B(X2,Y2,22), C(X3,Y3,23), D(X4,Y4,24).
HaiiTu: a) ypaBHeHuHe IUI0CKOCTH, MPOXOoAsIIell Yepe3 ToOUkHu A, B, C;
0) paccrosinue ot Touku /I 10 miockoctu ABC;
B) YroJ Mexay miockoctbio ABC u miiockoctbio 5x-3y+7z-3=0.

3.1.A(1,-1,2), B(2,1,2), C(1,1.4), J(0,-3,1).
3.2.A(-3-1,3), B(2,1,-4), C(0,-3,-1), J1(-1,2,-2).
3.3.A(1,3,0), B(4,-12), C(3,0,1), J(-4,3,0).

4. Ilpsimas L1 3agana o01uMMH ypaBHEeHUSIMH.
HaiiTu: a) kaHoHMYecKHe ¥ TapaMeTpUYecKHe YPaBHeHHUA npsAMoi Li;
x-1 y+5 z-4

0) HaliTu yroJ Me:xay npsimoii L1 u npsimoii Lo:

2 3 -1
2X+y+2-2=0, X—y—-2-2=0,
4.1. Li: 4.2. L1
2Xx—-y—-3z+6=0. X-2y+z+4=0.
X—-3y+2z+2=0, 4x+y—-3z+2=0,
4.3. Li: 4.4, ;.
X+3y+z+14=0. 2X—-y+2-8=0.

5. HaiiTu TOYKY mnepecedeHUs] NMPSAMONl U INJIOCKOCTH:

X-2 y-3 z+1

5.1. , X+2-y+3-z-14=0.
1 1 4

5o XFI_¥y=3 _z+l oy 5.2420-0.
3 -4 5

53 X-i_y*to_z-1 X—3-y+7-72-24=0

1 4 2

6. lanbl Toukn A,B,C.

- -
HaiiTu: a) yroa me:xny Bekropamu AB u AC ;
- -
0) npoexknuio Bekropa AB Ha BekTop AC |
B) yroJ mexay meauanou AJl u Boicoroii AE;
r) YPaBHEeHHe NPSIMOi, mpoxoasiei yepes Touky C, napaieJbHO
npsimoii AB;
A) TOUYKY NepecevyeHUusi BHICOT TPEeyroJbHUKA.



6.1. A(2,3), B(4,5), C(3,-2). 6.16. A(2,4), B(1,5), C(3,-5).
6.2. A(2,5), B(-4,5), C(0,1). 6.17.A(3,4), B(6,2), C(-1,10).

6.3. A(1,3), B(-2,3), C(3.,4). 6.18. A(2,1), B(4,6), C(-2,-2).

IIpeneasl. HenpepbIBHOCTE (YHKIMH
1. Beruamcaurb npeeJsl

YHUCJIO0BBIX

nocJea0BaTeIbHOCTEM:

1. a lim —— van+l
”+WSJ_+n

_(2n-1)"
lim| =——=
Oneo| 2n+1

2
2. a) lim (n—+2)
n—>o7n%-2n+3

5n+7 )"
) lim
n—oo{ 5N+3

2
3. a lim M

n—>on3_3n42

an+1 )"
6 lim
n—o{ 4n —3

1. Bbruucauts npegesa GQyHKIUM:

2
2.1. lim 2X"—9X— 3111/1 a)

x=>Xg 3x%—4x—15
X0=2;6) X0 :3;B)X0=OO




2
22, lim X" —1X 2HpH: a)

X=X 2X%—X—6
X0 =0;0) X0 =2:8) X0 =0

2
23, lim 2X"+5X 3an; a)

X>Xy X2 +5X+6
X, =3;6) X, =-3;8) Xq =00

1. BbruncauTs npeaesa pyHKIHM:

X=1-/7—X

3.1. lim
Xx—>4 X—4
s lim IX+1-+/10-2x
X—3 X—3
: X—2
33. lIm
x52 \[X+3—-/7—X
3.4. lim X+1

X>-1./X+5—+/3—X

1. BurumcauTs npeaes pyHKIHM:

. sin5x
41 a) lim=
x—>0sIn 4X
. CoSs x—1
43, a) lim—> =
x—0 X2

1. HccaenoBath pyHkuuo Y=f(X) Ha HeNPepPbLIBHOCTD;
HAWTH TOYKH pa3peiBa. [IocTpours rpagux

bynkuum:

42. a) lim 1g6x
x—0 X2—2X

2
. X“+3x

4.4. a) lim =
x=>05In 7X



7.1.

0, x<-2
y=Ix*+1, —2<x<2
X+3, X>2

7.3.

-1 x<0
y= Jx, 0<x<4
X=2, x>4

72. Y=

y:

1 x<0
X%, 0<x<1

2—X, x>1

7.4.

0, x<0

sinx, 0<x<r/2

X+, X>7/2

IIpousBoaubie. IIpuiiokeHne Npou3BoOIHOM

1.HaiiTi npou3BoaHYIO:
11 ay=5eX+cCtgx—2;
12, ay=3Inx-tgx+1:
13. ay=3*+ctgx—4;

2.HaiiTu nNpou3BOJHYIO:

2.1.  a) Y=Inx-arcsinx;

22.  a) Y=T7*-CtgX;
23.  a Y=InXx-sinx;

HajiTu npou3BoaHYy10:

3.1. a)yztgi(;
2
3/x
32. a) yzix;
e
33. a) y=ar20tgx;
X"+X

6)y =sin 2x —v x*+3x°
6) Y =arcsin6x-+cos° x
6) Y =~/arcsin X +eeosx

6) Y =arctg*x-cos(e*)

6) Y =Sin 2X-vx°+2x

6)y =tg*x-In(arccos x)

. Beryucaures npejaenas! QyHKUHH, HCNO/b3yd NpaBuJio Jlonurans:

3
2.1.  a) lim 3+5X

x> 5x% _2x%+10

sin X
0) y=—
x>—21n x
4
X +1
0) y=7
In 9x
5 yZVan
ctg4x
2X
6) lim e_ 1
x—>0sIn 3X



5+7x+3x* - |

22.  a) lim 5) lim
3 -
x—o x°_Bx16 x —>1 SIn 71X
8+3x+2x% . 1-cos5x
23.  a lim y lim =—==
X—0 ¥ —10X+1 x—01—c0os /X
HccnenoBath (yHKIHMIO HA IKCTPEMYM U Neperud,  NOCTPOUTH cXeMaTHYeCKHil rpapuk:
1 2 3
3LYy="X*—"x3-"x2+2;
4 3 2

3.2. y=2x3-3x? +4;

33. y=2x3-6x2-18x+3;

IIpoBecTn mosiHOE Mcciel0OBaHUEe (PYHKIMU M MIOCTPOUTH €é rpaduk:

HEOINPEJAEJEHHBIN WHTEI'PAJL. ONPEJEJEHHBIA HHTETPAJI 1 ETO IIPUJI
1. BoIuucauTh Heonpe/aeieHHbI HHTerpaJ.

2

1.1a) | 5X4—37+23/;+Sin X}dx 5) I(BXJFZ)dX

X X4

6 [ .5 i, ) COS 2X

2. = ) _ dx
12.2) | 2X +x9 VX 1+x ax Icos2 xsin? x
13.2) | 3x7—26+5§/§+cos x}dx 6) I(Zx—l)

X x

2. BbIuncIuTh Heonpe/eJeHHbIH HHTerpaJl

2.1. a)j\/5 2X x2d 6) J’ezcosx+l-sin xdx

dx 5 jtg x+3
3_3 cos? x

22a)j




23.9)| (2x4+3)10-x3dx ) J1+In X

3. Bpruucanrtob Heonpeueﬂem{b{i’l HHTErpaJ.

2) [(2x-1)cos 3xdx 6) [Inxdx
) 1(5_X).32de 6) [arcsin xdx
a) I(B—X)Sin 3xdx 5) J'Xz Inxdx

4. BpluucanThb Heonpeueﬂeﬂﬂuﬁ HHTErpaJj

4.1 N X+1 dx o X+4
2+4x+29 Jx2 2x

4.2. o] X¥2 3X+2 o [ 2X+1
X° 2X+3 NN 6X

4.3 2x-1 4x+3
e oxe3 2+2x+3 6)11/ —8x

5. BbIYHCIUTH HeonpeaeJeHHbIH HHTerpaJl.

>1 y X% +1 d Ny X2+ X+2 d
X(x+1)x-2) (x—l)z(x2+4)

> 2x-1 X2 +2x-1
™ Tcappesf”

>3 . X2 +2 i o X2 —X+2 »
x(x—3)x-1) (x=2)%(x?+1)

6. Bo1uuc/iuTh HeonpeaeJeHHbIH HHTErpaJl

0.1 jsin3 X dX

6.2. .
[sin® xcos® x dx
6.3. COS X
| dx
2+C0S X

jcos3xsin2 X dx

6.4.



0. jsin4 X dX

8. Boiuncianrtnb mjiomaab (1)I/Il"ypbl, OIrpaHu4€HHYI0 JIMHUAMM. C)Ie.]'laTb YEPTEIK.

818 yox2_ 2y 6) X=4c0st
y=Xx. y=sint

82.8)  y=x243x. ®  r=4cos3p
y =2X.

8.3. a) y:X2—6X, 0) x:20033t
y =—4x. y=sin’t

Bouruucauth 00beM Tesia Bpamenusi. Caeiath 4epTexk.

91 (xy=l 9.8. "X:yz’
{ X=0, soxpyr ocu OX { X=0, soxpyr ocu Oy
| y=0 y=1

92 (xty=1 9.9. ry:XZ,
3 X=0, soxpyr ocu Oy ! X=2, Bokpyr ocu OX
| y=0 y=0

JANO®DPEPEHLIUAJIbHBIE YPABHEHUS
3anaua 1. Haiitu o6mwmit nuaTerpan nuddepennranbaoro ypapaenus. (OTBeT mpeacTaBuTh B BUse i (X,

1.1. 4xdx —3ydy = 3x°ydy — 2xy’dx .

1.2. x\/1+ y2 +yy'Vl+x% =0.

1.3. \J4+ y?dx—ydy = x*ydy .

3agaua 2. Haiitu oOuuii unrerpai nuddepeHuantsHOTO ypaBHEHHUS:

2 3 2
21y =Y 4o 22 xy' =Y VX
X X 2y° +X
23 y =Y 24.y' = x> +y* +y.
X—y

3anaua 3. Haiitu pemenue 3anaun Komm:



31 y-L—x2 y@-=o0.

X
3.2. y'—yctgx =2xsinx, y(z/2)=0.
3.3. y'+ycosx = %sin 2%, y(0)=0.

3agaya 6. Haiitu oOmiee pemenue audepeHIIMaIbHOTO ypaBHEHUS:

6.1. a) y"+3y"+2y' =1-x?, 0) y"—4y"+5y -2y = (16 —12x)e”,
B) y"+ 2y’ =4e*(sin X + cos X).

6.2. a) y"—y' =x"+x, 6) y"—3y"+2y = (1-2x)e*,
B) V' -4y +4y =—e**sin6x.

6.3. a) y" —y"=5(x+2)", 6) Y" -y -y +y=(3x+T7)e”,

B) y"+ 2y’ =—2e*(sin X + cos X).

1.1 QJIEMEHTBI IUHEHHOM AJITEBPBI 1 AHAJIMTUYECKOM TEOMETPUA

3aganue 1. Haiftu perienue cucteMbl TpeX JMHEHHBIX YpaBHEHHM C TpeMsl HEM3BECTHBIMU: a)
o ¢popmyinam Kpamepa; 6) MeTo10M 00paTHON MaTPHILHI;
B) MmetozoM ["aycca.

3X1 —5Xp + X3 =—4

2X] —Xp +2X3 =6

— X1 +3Xo +X3 =8

Pewmenne:
0O603HauNM
3 -5 1 Xy —4
A= 2 -1 2|;X=|xp[;B=| 6 |,
-1 3 1 X3 8

rjie A — MaTpuIla CUCTEMBbI, COCTaBIICHHAsI U3 KOA(P(HUIIMEHTOB MTPH HEU3BECTHBIX X1, X2 U X3; X —
cTOJI0€1] HeU3BECTHBIX; B - cTOJ0CI] CBOOOIHBIX YICHOB.
a) Merox Kpamepa

Brranciaum OMMPCACIIUTECIIb MATPHUILIBI A Pa3JI0KCHUEM I10 nepBoﬁ CTPOKE:

3 -51
2 - f—
-1 j_

A=|2 -1 2:3.(—1)1*1-_1 2
=3-((-1)1-2-3)+5-(2-1-2-(-1))+1-(2-3-(-1)-(-1)) = 21+ 20 +5 = 4.

3 1

2 2
-1 1

81

‘+1'(_1)1+3 )

-1 3 1



T.x. A#0, TO peleHne cucTeMbl MOKET OBITh HaiieHo mo ¢popmynam Kpamepa:
Xp=A1/A; Xp =Ap [A; X3 =Ag/A,
rae A1, A2, A3 — OIIPEACIIUTENN TPETHETO MOPAIAKA, MOJIYHAEMBIE U3 ONPENCIUTENS CUCTEMBI A

3aMeHo 1, 2 1 3-T0 cTOI0IIa COOTBETCTBEHHO CTOJIOIIOM CBOOOIHEIX WIEHOB B.

Haitinem A1, A2, As:

—4 -5 1 3 -41 3 -5 -4
A=|6 -1 2=4;A,=|2 6 2=8A3=|2 -1 6|=12.
8 3 1 -1 8 1 -1 3 8

[loacraBuM nosydeHHble 3HaUeHUs B popmynbl Kpamepa v mojiyuuM HCKOMOE pelleHne
CUCTEMBI:
X1 ZA]_/A=4/4=].; X2 IAz/A=8/4=2; X3 =A3/A=12/4=3.
Takum 0Opa3om, MOJIydeHO PEIICHHE CUCTEMBI: X1=1; x2=2; x3=3.
0) MeTtoa o0paTHO# MaTpHULIbI
3anuinemM cucteMy B MaTpu4Hoi ¢opme: AX=B.
Omnpenenurens MaTpuipl A cUCTEMBl ypaBHEHUH oTinueH OoT Hynsa (A#0), cienoBareabHO

Matpuna A umeeT o6paTHyIo A 1 peleHne cucTeMbl UMEET BHI

X=A4"B,

a1 =
rue: Al:Z'A,

A - MPUCOEANHEHHAs MaTpuIa, AJIEMEHThl KOTOPOW SBIISIIOTCS airedpandecKuMu

JIOTIOJTHEHUSIMU 3JIEMEHTOB MaTPUIIbl A /, TPAHCIIOHUPOBAHHOM K A.
AnrebpandyeckuM JOMOTHEHUEM Aij JJIeMEHTa aij matpuiisl A HasBIBAIOT MHHOP

. i+
M j 2TOTO dJIEMEHTA, YMHOKEHHbIH Ha (—1) J , T.€.

_ i+ ]
Aj =D My
MI/IHOpOM MI] JJICMCHTA a” Ha3bIBACTCA OIIPCACIUTCIIb, HOJ'Iy‘I&IOH.IHﬁCH nu3

OTIPECTUTEIISE MATPHIIbI A BEIYCPKUBAHHUEM I-0# CTPOKH M j-TO CTOJIONA (T.€. TOW CTPOKH U TOTO

CTOJ'I6I_[a, Ha IMEPECCYCHUU KOTOPBIX CTOUT IJICMCHT au )

Takum o0OpazoM, B i-ii CTPOKe M j-M C€TOJIOIE OOpAaTHOW MAaTpPHUIIBI PACIOJIAraeTCsl
anreOpanyeckoe JIOTOIHEHHE JJIEMEHTa, CTOSIIEro B - CTPOKe M B i-M CTOJOIE MCXOJHOM
MaTpHIIbI, IEJICHHOE Ha ONPEACIIUTEIb UCXOIHOM MaTPHILIBI.

1) Tpancnonupyem marpuny A (3amuiieM CTPOKM HCXOJHOW Marpuibl 4 B CTOJOIBI

TPaHCIIOHUPOBaHHOW MaTpuIbl A'):



3 2 -1
A=-5 -1 3

1 2 1
2) Berumcnum anreOpanyeckue  JTOTIOTHEHUS Ziij = (—1)i+j Mij K 3JeMeHTaM
TPAHCIIOHUPOBAHHOM MaTpUILIbI A’
G- - Q=7 Eped . J-8  ap-| --s
Uoh2 477 "7 477 B 27
=0 =4 Gp=0 -4 Bag =0 =4
A7 T T 1T 27 o
Gor=| 2 =5 Epeo|o =-di Eg=|o o|=7
31—_1 3|7 32 = 5 3| 33—_5_—-

3) 3anuiuem NpucoeIMHEHHYI0 MATPHUILY ,& W HaiiieM o6paTHyo A

-7 8 -9
A=|-4 4 -4
5 -4 7
-7 8 -9\ (-7/4 2 -9/4
4q 1~ 1
AM==A==|-4 4 —4|=| .1 1 1
A4

5 -4 7 54 -1 7/4
4) TIpoBepuM MpaBUILHOCTh BHIYMCIIECHHS 00paTHOM MaTpuisl A

-7 8 -9\(3 -5 1
alazti_a 4 a4l 2 -1 2|=
5 -4 7/)\-1 3 1
~7-3+8-2+(-9)-(-1) -7-(-5)+8-(-1)+(-9)-3 -7-1+8-2+(-9)-1
1 ~4.3+4-2+(-4)-(-1) -4-(-5)+4-(-1)+(-4)-3 -4-1+4-2+(-4)1|=
5.-3+(-4)-2+7-(-1) (-5)+(-4)-(-1)+7-3  51+(-4)-2+7-1

rae E — enmHU4HAas MaTpula.

5) Haiinem pelieHue CUCTEMBI:



X1 -7 8 -9)\(-4 ~7-(-4)+8-6+(-9)-8 4 1
X :% -4 4 -4 6 :% ~4-(-4)+4-6+(-4)-8 :% 8 |=|2|
X3 5 -4 7)(8 5-(-4)+(-4)-6+7-8 12) (3

Taxum 06pa3oM, MOTyUEHO pPEeLICHHE CUCTEMBL: X1=1; X2=2; x3=3.
B) Merton I'aycca
3anuiieM pacHIMpeHHYI0 MaTpuily A1 CHUCTEMBI, MOJYYECHHYIO ITYTEM MPUCOSAUHEHUS K

MCXOJHOM MaTpHIle A CHCTEMBI CTOJIONA CBOOOIHBIX YJICHOB B:

3 -5 1]-4
A =2 -1 2| 6|
-1 3 1] 8

C nmomol11bI0 JIEMEHTapHbIX TpeoOpa3oBaHuil (IEPECTAaHOBKU CTPOK; YMHOXKEHHS CTPOKHU
Ha HEHYJEeBOE YMCIIO; MNpUOaBIeHHUS K OJHON CTpOKE JpYrod YMHOXKEHHOW Ha YHCIO)

pacIIupeHHYI0 MaTpHILy A1 CUCTEMBI CBEJIEM K PABHOCUIJIBHOM MaTpulle CTYIIEHYaToro BU/A.

Ipsmoii x00 memooa I'aycca:
1) TlomeHsieM MecTaMH MEPBYIO M TPEThIO CTPOKH B MaTpuiie A1, 9YTOOBI B TIEPBOM CTPOKE U
HEPBOM CTOJIOLE OKa3ajcs 31eMeHT (—1):
3 -5 1-4)(-1 3 1 8
A=|2 -1 2/ 6[]-|2 -1 2 6|
-1 3 1] 8 3 -5 1-4

2) VYMHOXUM IEPBYIO CTPOKY Ha 2 ¥ IPUOABUM KO BTOPOI CTPOKE:

-1 3 1] 8) (-1 3 1| 8
2 -1 2 6~ 0 5 4 22].
3 -5 1|-4 3 -5 1-4

3) VMHOXHUM MEPBYIO CTPOKY Ha 3 U MPUOABUM K TPEThEil CTPOKE:

-1 3 1| 8 -1 3 1] 8
0 5 4 22|~/ 0 5 4| 22|
3 -5 1-4 0 4 4 20

4) Pa3zaenuM TPEThIO CTPOKY Ha 4:

-1 3 1 8 -1 3 1] 8
0 5 4 22|~ 0 5 4| 22|
0 4 4, 20 0 1 1] 5

5) IlomeHsieM MecTaMH BTOPYIO U TPEThIO CTPOKH:



-1 3 1] 8 -1 3 1] 8
0 5 4 22|~ 0 1 1] 5
0 1 1] 5 0 5 4| 22

6) YMHOXUM BTOPYIO CTPOKY Ha (—5) ¥ IpuOaBUM K TPEThEH CTPOKE:

-1 3 1] 8 -1 3 1, 8
0O 11 5 (-0 1 1| 5
0 5 4| 22 0O 0 -1 -3

Obpammuuwiii x00 memooda I aycca:

B pe3ynbraTe npeobpazoBaHuil NOJYYHIIN CIEIYIOIIYI0 CUCTEMY YpaBHEHUM:
— X1 +3Xo +X3 = 8
Xo + X3 = 5 ,
— X3 = -3

OTKYy/Ia HAXOJIUM W3 TPEThEr0 YpaBHEHUS X3=3;
W3 BTOPOTO YPAaBHEHHUS X2=5—Xx3=5—3=2;
W3 IIEPBOTrO ypaBHEHUA x1= —8+3x2+x3= —8+6+3=1.

Taxum 00pa3oM, TOTydeHO pPEelIeHHE CHCTEMBL: X1=1; X2=2; x3=3.

3aganme 2. Ilo xoopaunaram BepiuuH Tpeyroipauka A(1; 1), B(-5; 4), C(-2; 5) Haiitu:

a) INIMHY CTOPOHBI AB,

0) BHYTpeHHHH yron £A mexay ctoponamu AB u AC,

B) YpaBHEHHE BBICOTHI, IIPOBEJICHHOH uepe3 BepmuHy C;

') TOUKY MepeceueHus BbICOT Tpeyrojabauka ABC;

1) JUTAHY BBICOTHI, OMYIIEHHOW U3 BepiuHbl C,

€) CUCTeMY JJMHEHHBIX HEPABEHCTB, ONPEACIIAIONMX TpeyroabHuk ABC.

Crnenatb 4epTeK.

Pemenue: Cremaem ueprexx (puc.l): mo toukam A(1l; 1), B(-5; 4), C(-2; 5) moctpoum
tpeyronsHuk ABC; yepe3 Bepmunbl A, B u C npoenem BbicoTel AK, BN u CH; touky

IEPECCUCHUA BBICOT 0003HaYUM uepe3 P.



ly o

a) Haiinem koopmunars! Bektopa AB .

YTo6Bl ONMpeNenuTh KOOpAMHATHI BekTopa AR,
HEOOXOUMO U3 KOOPAMHAT KOHEYHOW TOYKHU
B(X2;y2) BbIUECTh OJHOMMEHHBIC KOOPJUHATHI

HavalbHOM TOukH A (X1;Y1):

AB={xa -x1}¥2 ~ y1}.
[Tomyuum

_—

AB ={-5-14-1}={-6;3}.

oy

5 -2-10 1

Pucynox 1

—_

JlnuHa 1r000ro BekTopa A = {X; y:Z } HaXOIHUTCS 1O hopmyJIe

‘Z‘z\/x2+y2+zz .

—_—

Torma muHy CTOPOHBI AB HaX0IUM Kak JJIMHY BekTtopa AB -

AB|=/(-6)? +3 =3V5.

0) Bayrpennuii yron £A4 mexay cropoHamu AB u AC HaiiieM Kak yroj MeXIy BEKTOpaMu

B —

AB w AC e AC =1-2-1,5-1}=1{-3; 4} ‘AC‘ )2 +42 =5,
Kocunyc yria ¢ Mmexmay BeKTopamu E_i: = {Xa Ya } 51 6 = {Xb ; yb} ompeaensercs o Gopmyse:

(a,b) XaXb + YaYb

2
\/Xa +Ya \/Xb +Yp?
Haitnem kocunyc yrina £A mexny croponamu AB u AC:

(AB,AC) (-6)-(-3)+3-4 30 089
\EHE‘_ 3J5.5 1545

B) YpaBHEHHE MPSAMO#, IPOXOISIICH uepe3 ABe 3anaHHbie TOUKH 4 (X1;y1) u B(X2;y2), ©IMEET BUI:

X=X _ Y= W%
Xp—X Y2-Y1
CocTaBuM 3T0 ypaBHEHHE Ul NIPSIMOM, TPOXOAILIEH Yepe3 TOUKH A u B:
x-1 y-1
~5-1 4-1'

COS @ =

COSZL A=

T.C.



HIJIN

1

[onyunnu ypaBHeHue npsamoii AB ¢ yrinossim koddduimentom K = —=.

Bricota CH tpeyronsnuka ABC, neprnennukynspHa npsmMoil, npoxonsuieil yepe3 Touku 4 u B.
Ecmm npsamele Y = k1X + bl n y= k2X + b2 HNEPIEHAUKYISIPHBI, TO HX YIJIOBBIE

KO2(DPUITMEHTHI CBS3aHbl COOTHOIIEHUEM

1
Ky =——.
kg
1
Torna yriosoit koaddurment Beicotel CH paBen k2 = —k— =2,
1

a YpaBHCHHMEC BBICOTHI UMeECT BUA Y — Yo = k(X —Xp ), rae (Xo ; yo) - kKoopauHats! Touku C; K

- yri10Bo#t ko3¢ dummeHT BeicoT. B Hamem ciayuae C(-2; 5), k=2.
[Tomyunm
y—5=2(x+2).
Hckomoe ypaBHenue Boicotsl CH nmeer Bug
y=2X+9. (1)
r) UtoObl HaAWTH KOOpAMHATBI TOYKM P mepecedeHuss BbICOT TpeyroibHuka ABC, Haiinem
ypaBHEHHE BBICOTHI TpeyrosibHuka ABC, mpoBeneHHOW W3 BEpIIUHBI B W PEUIMM CHUCTEMY

ypaBHEHUH JABYX BBICOT.

CocraBuM ypaBHEHUE MPAMOH, poxo e yepe3 Touku 4 u C:

x-1 y-1
-2-1 5-1
IIpeobpasys, noaydaum
y=—£X+Z; k:_ﬂ_
3 3 3

Beicora BN tpeyronsurnka ABC, npoBenenHast u3 BepuinHsl B(-5;4) neprneHaAnKyIspHa MpsMoi,

npoxosiieii uepes Touku 4 u C, ee yrioBoit kosdduiment pasen K = Z YpaBHEHHE BBICOTHI



BN tpeyronsauka ABC umeer Bun

3
—4=>(x+5),
y 4( )
NJIn
3 31
==X+, 2
Y=g+ )

Koopaunatsl Touku P mnepeceyeHus: BbICOT TpeyrosibHUka ABC HaiineM, peluB CHUCTEMY

ypaBHeHuii (1) u (2)

y=2x+9
y= 33
4 4

Koopaunats! Touku P: X =—1; y =7.
n) Jnuna Beicotel CH, paBHa paccrosiHuio oT Touku C 10 IpsSAMOH, IPOXOJsIel uepe3 TOUuku A

1 B u HaxoauTcs 1o popmyre:

J- laxg + by +c|

Va2 +b? |

rae (XO X yo) - KoopAuHaThl TOUkH C;

ax+by+c=0 — oOrice ypaBHEHHE TPIMOIL.

O6miee ypaBHEHHE TIPSAMOH, IPOXOIsAIIEH Yepe3 ToUku A u B,

X+2y-3=0,
MOJIy4EeHO IpeoOpa3oBaHUEM ypaBHEHUS NpsAMoit AB Y = —— X + E .
Torga nnuHa BEICOTHI paBHa:
1-(-2)+2-5-3

d= V5.

V1% 422
¢) OO0rire ypaBHEHUs MPSIMBIX, IPOXOISAIINX Yepe3 BEPIIUHbI TpeyroisHuka ABC:
AB: X+2y-3=0;
AC: 4X+3y-7=0; (3)
BC: Xx—3y+17=0. (mony4eHo aHamoruyHo ypaBHeHusiM AB u AC)

BeiObepeM nNpoOU3BOJIBHO TOYKY, Jexaullylo BHyTpu TpeyroipHuka ABC (wa puc.l
3alITpUXOBaHHAs 00J1acTh), HapUMep, TOUKy ¢ KoopauHatami (-1; 3). [ToacraBuB KOOpaIUHATHI
TOYKH B ypaBHEHHUs NPAMBIX (3), ompesenuM 3HaKU HEPABEHCTB, ONPEACISAIOMNX TPEYTOJIbHUK

ABC:



~1+2-3-3=1>0;
4.(-1)+3-3-7=-2<0;
~1-3-3+17=72>0.

HOJIy‘-II/IM CJICAYIOIIYIO CUCTCMY JIMHEHHBIX HCPaBCHCTB, OMPCACIIAOINX TPCYT'OJIbHUK
X+2y—-32>0;
4x+3y—-7<0;
x—-3y+17>0.

1.2 IIPEJAEJIbI

3aganue 3. Haiitu npenen pyHKuuu.

: 3x2 +2x-1
lim pu: a) Xo=4; 6) Xo=—1; B) Xo=00.

X—>Xg —2X2 —-5x-3

Pemrenne:

. 3x%+42x-1 3-4%242.4-1 55
a) lim = = -1;

x—>4 _2x%2 _5x-3 -2.4%2-5.4-3 —55

5 lim 3x%+2x-1  3-(-1P+2-(-1)-1 _m
x>-1-2x%-5x-3 -2.(-1°-5-(-1)-3 LOJ

[ToncranoBka mpenenpbHOTO 3HA4YeHWs x= —1 mnpuBena k HeonpenenenHoctu [0/0]. st

PACKPBITHA HEOIMPEACITICHHOCTHU PA3JIOKHUM MHOI'OYICHBI, CTOAIIUE B YHUCIIMTCIIC U 3HAMCHATCIIC,

Ha MHOXXHUTCIIN U COKpAaTUM ,I[pO6BZ

J— 2_ . o | — —
3X2+2X—1=0,X12= Zi\/z 43( 1)2 2i4,X1=1,X2=—1;
' 2.3 6 3
54452 —4.(-2)-(~3
—2X2—5X—3=0,X12= \/ ( )( ):Sil,xlz_l’ X2=—§;
! 2-(-2) —4 2
| 3% +2x-1 _ i BLBMx+D) L 3(x-13) _
X—>—1_2%%2 _BEx—3 X—>-1-— 2(X +l)(X + 3/2) X—-1— Z(X + 3/2)
_3(-1-13)
C—2(-1+3/2)
_3x2 42x-1 [oo:l
B) lim =|—
X% —2x% —5x—3 [®



JIn1st pacKpBITHS HEOTIPEAEIEHHOCTH [00/o0], pasaenuM YMCIUTENb ¥ 3HAMEHATENb Ha X

3x2+2x_ 1 3+g_i
_ 3x%42x-1 . x2  x2 2 _ X y2
lim = |im = lim —2& =
x—>oo_2x2—5x—3 X—>00—2X2 5 3 X—>°°_2_§_i
- - 2
«2 W2 y2 X X
~ 3+0+0 __§
~2+0+0 2~

1.3 TMO®PEPEHLHUAJBHOE U UHTEI'PAJIBHOE UCYUCJIEHUE

3ananmne 4. HaiiTu npou3BoHBIC 3a1aHHBIX (PYHKITUI:

3

a)y:—2§/§+7sinx;6)y:ex -arctg x;s) y = X ;r)y:In(3x4 —4).
ctg x

Pemrenne:

1y

a)y'=(—2§/§+7sinx) =(—2§/§) +(7sinx) :—2-%x5 +7COSX =

4
25 1 7cosx=—
5

6)y’:(ex -arctg x) :(ex) arctg x+e* (arctg x) =e*arctg x+e* x
1+x
1
' ' , 3x%ctg x—x3| -
P S 5 E T ara
ctg x (ctg x)? ctg % x

3
COS X X
3x2 +

sinx SinZX:3x2cosx-sinx+x3:3)(2,[9)(Jr ?
2 2

X-Ctg “X COS“ X

ctgzx sin

' ' 3
r)y':(ln(3x4 —4)) =;-(3x4—4) = 12x :
3x4 —4 3x* —4




3aganue 5. lccnenoarth cpenctBaMu qudGHEepeHIINATFHOTO UCYUCICHUS () YHKITHIO

2

X
= ————_ H IIOCTPOHUTH €€ I'pa(pUK.
ST P pad
Pemrenne:

1) OGnactp onpeneneHus GYHKIIUU — MHOKECTBO BCEX JACHCTBUTEIBLHBIX YHUCEI
x# 1.
2) @OyHKUHUS HE ABJISICTCS YETHOM U HE SBJISCTCS HEYCTHOU.

3) BepTukaibHbIC aCHMIITOTHI.

2 2
X X

lim ——=- +00
x>1-0 2(x —1)

Im —=
Tak xak 140 2(x _ 1) ,

TO npsiMas X = 1 ABIs€TCA BEPTUKAIBHOW aCHMIITOTOM.

4) HaxJIOHHBIC aCUMITOTHI.
YpaBHEHHE HAKJIIOHHOM aCHUMIITOTBI, €CJIM OHAa CYIIECTBYET, 3aluIleM B BHIe Y = kx+Db.

Haiinem xoaddurnentsi K u ¢ mo Gopmysam:

CrnenoBatenbHo, IpsiMast ) = EX + 5 — HaKJIOHHAs] aCUMITOTA IIPUA X—> F00.

5) DKCTpeMyMbl ¥ HHTEPBAJIbl MOHOTOHHOCTH.

o 2x(x—1)—x7 B x® —2x

2x—17> 2(x-1)?

. Y'=0 < x* —2x = 0< Xx=0 i X=2. y' He CYIIECTBYET B

TOYke X=1, HO 3Ta TOYKa HE BXOIUT B oOmacth ompexaencHus QyHkiuu. ClieA0BaTEIBHO,
HUMEIOTCS IBE KPUTUUECKUE TOUKH X=0 1 X=2.

PazoObeM »STMH TOYKaMu OOJACTh OMpEACICHUS Ha HMHTEPBaJbl 3HAKOIIOCTOSHCTBA
npousBoanoit: (—oo, 0), (0, 1), (1, 2), (2, +w). Onpenenum 3HAKH MPOM3BOIHOW B ITHX
uatepBanax: Y'(-1)>0 u y'(3)>0 = B wmnurepBamax (—o, 0) u (2, +o0) HPOM3BOIHAS
nonoxkutensHa, Y'(0,1)<0 u y'(1,1)<O = B wunrepBamax (0, 1) u (1, 2) mpowmsBogHAas
orpunatrensHa (Puc. 2a). CnegoBarensHo: QyHKIMS Bo3pacTaeT B uHTepBanax (—oo, 0) u (2,
+00), yosBaet B (0, 1) u (1, 2), Xx=0 — Touka Makcumyma, X=2 — TOUYKa MUHUMYyMa. 3JHAUYECHUE

MakcuMyMa Ymax = Y(0)=0, 3HaueHne MUHEMYMa Ymin = Y(2)=2.



SHARHM I OM3EOIHOH 1f SHARM ETOPOH IpOMSEOSHOH p*

+ — — + . +
i 1 2 X 1 X

A trity
) BEOTYEIIOCTE, BOTHYTOCTE,
@) MOHOTOHHOCTE, SECTRENYIEL TOMEI e ertba

Pucynoxk 2
6) MuTrepBaibl BEIMYKIOCTH M TOUYKH HIeperuoa.
Haiinem BTOpYIO MPOU3BOIHYIO (PYHKIIMU, IPUPABHSAEM €€ K HYIJIO U ONPENEINM KPUTUYECKYIO
TOYKY:
s 2x=2)(x-D?=2(x-D(x*-2x) _2(x-D(x*-2x+1-x>-2x) 1
e 2(x—1) B 2(x-1)" T

Hanecem kpuTHuyecKyro TOUKY Ha YHCIOBYIO OCh (pUC.20) U ONpeeInM 3HaK BTOPO
MIPOM3BOIHOM Ha MHTepBanax (—o, 1) u (1, +o0). Bropas npousBoanas He oOpamaercs B 0, a B
TOYKe X=1, TJie OHa HE CyIIeCTBYeT, QYHKIMS HE ONpeAesieHa, Mo3ToMy rpaduk GyHKIIUHA HE
umeet Touku nepernda. Ioayanm y”(x)<0 mpu x<1; y"(x)>0 mpu x>1 (Puc. 26).
CrnenoBaresbHO, B nHTepBae (—o, 1) ¢pynkius y(X) BIyKiIa BBEpX, a B HHTEepBae (1, +oo)

dbyHKIMS Y(X) BBITYKIa BHH3.

7) HaiizeM TOYKH MepecedeHus C OCIMH KOOPAUHAT.
2

2(x-1)

Tak kak =0 < x =0, To rpaduK HepeceKaeT OCH CUCTEMbI KOOPJHHAT TOJBKO B €€

HayalJic.

8) Ilocrpoum rpaduk Gpyukmuu (Puc. 3).

1 1 . .
Ha pucynke acumnrote X=1u y = Ex + 5 HAuYepUEHbI MYHKTUPHOU JTMHUEH.



Pucynox 3

3aganue 6. UVccnemoBath cpeactBamMu AU depeHINATBHOTO  HCYUCIECHUS — (YHKIIHIO

y = 4x3 —8x2 ~11x+15 u HOCTPOUTH €€ rpaduK. U HOCTPOUTH €€ rpaduK.

Pewmenne:
1) O6nacte omnpeneneHus: GyHKIUA €CTh MHOXKECTBO BCEX JCHCTBHUTENBHBIX 4HUCEN, T.€. (—o0;
+00).
2) ®OyHKIHS HE SBIISICTCS YCTHOM U HE SABISACTCS HCUETHOM, T.K.
y(=x)=—4x3 —8x? +11x+15, y(=x)# y(X) 1 y(=X) = —y(X) npu VX = 0.
3) BepTHKambHBIX ACHMMTOT HET, T.K. (GYHKIMS ONpeleiieHa NPU BCEX JACHCTBHUTEIbHBIX

3HAa4YCHUAX X.

4) HakaoHHBIE aCHMIITOTHI.
YpaBHEeHHE HAKIIOHHOW aCUMITOTHI, €CJIM OHA CYIIECTBYET, OyleM UCKaTh B Buie Y = kx+b.

Haiinem xoaddunment K mo gpopmysre:

8 11 15
3 2 T x J2 U3
_ _ X
K= lim 4x° —8x 11x+15: lim X X° _ o
X—>00 X X—>00 i
X2

Tak kxak npenen He SABISIETCS KOHEYHBIM, TO HAKIIOHHBIX aCUMIITOT HET.
5) DKcTpeMyMbl U HHTEPBAIbl MOHOTOHHOCTH.

Haiinem npousBoHyt0 (GYHKIUH, IPUPABHIEM €€ K HYIIO U ONPeNIeIuM KPUTUYECKUE TOUKH:

y' =12x% —16x-11;



12x2 —16x—11=0"

16i\/162—4-12-(—11) 16+28 11 1
X12 = = P X =—, Xpg=——.
’ 2-12 24 6 2

Hanecem kputHueckue TOYKM Ha YHCIOBYIO OCh (puc.4) W ONpeaesuM 3HaK MPOU3BOJAHOU Ha

uHTepBanax (-0;—1/2), (—1/2;11/6), (11/6;+x).

SN = N

y — _ip T~ 116 —
Pucynoxk 4

X

Monyuum: y'(X)>0 nmpu Xx<—1/2 u npu x>11/6; y'(x)<O0 mpu —1/2<x<11/6. Ha wmHTepBamax
(—o0;—1/2) m (11/6;+0) dbynkus Y(X) Bo3pactaer; Ha umHTepBaie (—1/2;11/6) dynkuus Y(X)
yObiBaeT. COrIacHO IOCTaTOYHOMY YCJIOBHIO SKCTpeMyMa X= —1/2 — Touka MakcCuMyMa JIaHHOI
byHkimn, Ymax=y(—1/2)=18; x=11/6 — Touka MHUHHMYMa AaHHOW (yHKUIUH, Ymin=Y(11/6)=
—7,407.

6) MurepBanbl BBHIMYKJIOCTH W TOYKU mepernda. Haiimem BTOpyrO MpOU3BOIHYIO (YHKIIUH,

MIPUpPABHSIEM €€ K HYJIIO U ONPEAETIUM KPUTUUECKYIO TOUKY:

y"=24x-16; 24x-16=0; X:%

Hanecem KpUTHYECKYIO TOUKY Ha YHCIIOBYIO OCh (pHC.5), ONpeAeIuM 3HaK BTOPOI

POM3BOIHOM Ha UHTEpBaiax (—0;2/3), (2/3;+x).

y V
y N 23 \UJ X

Pucynoxk 5

[Moayuum y"(X)<0 npu x<2/3; y"(X)>0 npu X>2/3. Ha unrepsaie (-00;2/3) dyukius Y(X) BbITyKiIa
BBepx; Ha uHTepBaie (2/3;+o) dyHkius Y(X) Beimykiaa BHH3. CienoBatenbHo, X=2/3 — Touka
nepern6a gaHHo# Gyukium, yn=y(2/3) =5,296.

7) HaiizeM TOYKH HIepeceUeH st C OCSIMUA KOOPMHAT.

a) Touka mepeceuenus ¢ oceto opauHat: Y(0)=15, 1.e. Touka (0,15).

0) Touku mepeceueHus ¢ OChto abcruce HaiaeM u3 ypasueHus Y(X)=0:

4x3 —8x2 —11x +15=0. (1)
KopHu kyOuueckoro ypaBHEHHsI HaXOISITCs CpPeld YMCeN, Ha KOTOpble CBOOOIHBIN uieH 15
nenutcst 6e3 octarka. OmuH W3 KOpHeW Xi=1, T.K. ecnmu ero mojactaButh B (1) momyuyum

TOXaecTBO: 4—8—11+15=0.



Pazmennm xyOudeckuii MHOrOWwIeH Ha (x —xi1), T.6 Ha (x

-1):

4x3 —8x%2 —11x+15 | x-1

4x3 —4x? 4x% —4x-15
 —4x% —11x+15
—4x% 1+ 4%
~15x +15
 _15x+15
0

HpI/IpaBHHeM K HYJIIO 49aCTHO€ OT ACJICHHUA MHOI'OYICHOB H HaI\/'IJIeM OCTaBIIMECA JIBa KOPHA

YpPaBHEHUA:
4% —4x-15=0; X, =25, X3 =—15.
Takum oOpa3om, Touku nepecedeHus rpaduka GyHKIIUNA ¢ OCHIO a0CITUCC
(1;0); (2,5;0); (=1,5;0).
8) Ilocrpoum rpaduk pyukuuu (Puc. 6).

YA
115
I
I
52961 —
21,5 ! , 116 N
2 (023 I\J—/zﬁ %
FAIT I — — -
Pucynox 6
3aganue7.  Haiitu HEOIIpeIeJICHHbIE MHTETpabl. PesynbTaThl IIPOBEPUTH
middepeHnpoBaHuEM.

2 [ (5% —1—X1+1x2/§)dx = [(-5x° Jax+ (— 1—X1jdx+ [¥/xdx =



9 13

_ ——11|n\x\+—x12 c——SL—llln\ ey X3 ic.
9 9
IIpoBepka:
5 1 12 w |
_L_11| H 1/ 1 _11.2 x12 | =
9 9 X 13
15,
_ 5y 8 11 12 13 12 =—5X8—1—1+1g/;.
X 13 12 X
5) jeSi”ZX oS 2xdx.

[Monaraem t = SiN2X. Torga dt = (SiﬂZX) dx, r.e. dt = 2cos 2xdx. Orcrona

t
coS 2xdx = E U, CIIEZIOBATEIILHO,

jeSinZXCOSZXdX je—dtzletJrC:—e +C.

[IpoBepka:

!

(%esmzx +Cj = %eSi”ZX(SinZX)' = %esm 2X. 2 cos 2x = €3 2X cos 2x.

B) [(2+5x)sinxdx.
[IpuMenum GopMyTy HHTETPUPOBAHUS 110 YACTSIM:
fudv=uv—[vdu.
[onaraem U = 2+ 5X, dv = sin xdx.
Torma du = (2+5x), dx, re. du=>5dx,n v = [sinxdx, re. v=—cosXx.
CliefoBaTenbHO
[(2+5x)sinxdx = —(2+5x)cos x — [ 5(— cos x)dx = —(2+5x)cos x + 5sinx + C.

IIpoBepka:

(- (2+5x)cos x+5sinx+C) :—((2+5x)' .cos X+ (2 +5x)- (cos x) )+5cos X =
=-50s X+ (2 +5x)sinx +5c0s X = (2+5x)sin x.

3aganme 8. Bbluvcnauth  ulomaab  IUIOCKOW  (QUrypbl, OrpaHHMuYeHHON  mapalosoi

y = X2 42X+ 4 u npsamoii Y = X + 6. Crenats uepres.



Pemenne: 1) Iloctpoum mnapabomy Y = X2 +2X+4. KoopauHaThl BeprIMHBI HapabGoIIb!

y= ax? +bX+¢ - touxn (X0;Yo) - HaXOAATCA TIO GOPMYIIAM:

~ 2
Xo=——; Yo =aXp~ +bxg +cC.
0 22 0 0 0

B Hamem ciydae Xg :7 =-1, yp = y(— 1)23. Tak kak a=1>0, To BeTBH mMapabOJIBI

HarpaBJieHbl BBepX (Puc.7).
2) TIpsmyto Y = X + 6 moctpoum no asym Toukam: X =0, Yy=0+6=6 u x=-1,
y=-1+6=5.

i | 3) Haiinem Touku nepecedeHus: mapadoJIbl
at Y IIPSIMOM, pELIUB CUCTEMY JIBYX YPaBHEHMIA:
2
3,2{3:, {y_x +2x+4;
p | y=X+6
| X2 +2X+4—(x+6)=0;
¥, (=) |
| x2 +x—-2=0;
| | x| =-2,y1 =4;
2_-
| | Xo = 1, Yo = 1.
| | [Tnomane mIockoW (QuUrypbl, OTrpaHUYECHHOM
-3 -2 -1 0o 1 2 !;;- rpadukamu GyHkimin Yi(X) u Y2(X), BeIYHCASCTCS
Pucysok 7 o ¢popmyiie:
X5
= [(y2(x)=y2 (x))dx.
X

Haiinem mnomanas GUrypsl, orpaHU4eHHOM TaHHOM MPSMOi U TapaboJIoii:

t 1 3 2 L
S:ij+6)—@2+2x+4ﬂR:.q}xz—x+2bx: —?;—7;+2x _
) - -2
=—1—l+2—(§—f—4j=4,5 -

3 2 3 2

1.4 TNOPEPEHLHUAJIBHBIE YPABHEHUSA

3aganme 9. Haiitn obmee pemenne auddepeHInanbHOr0 ypaBHEHHS € Pa3JIesIOUMMUCS



!
nepemennpivu X Y — Y =D u wacthoe peimente, yoBieTBOpsoNIee HAYATBHOMY YCIOBHIO

y(1)=0.
Pemenue: 3anuiieM ypaBHEHHE B BUJIE
Xy =5+y,
WITH
x dy = (5+y)dx.
[Tonaras, uro x#0 u (5 + Y) # 0, paszmenum neByIO 1 PaByIO YaCTH YPAaBHEHHS HA BHIPAKCHHE

X (5+y) &
+ Y ), B pesynbTare noayunm 51y X

VIHTErpHpYs JIeBYIO H PABYIO HaCTH, TIOJTYHHM
Inj5+ y|=In|x|+ In|C|.
OTkyza ceyer, 1o
Inj5+ y|=In|Cx,
o

5+Yy=Cx,

Taxum oGpasom, obuee pemrerne audGepeHIHaIbHOTO YpaBHEH:S nMeeT By Y — Cx-5 .

«IloTepsHHOE» B mpolecce InpeoOpasoBanuii pemenue y= -5 mpu X =0 nonydaerca wusz
HalieHHoro oomero pemenus mpu C=0.

Haiinem dacTtHOe pemieHue, ymoBIeTBOpstomiee HadaabHOMY ycnoBuro Y(1)=0. [ms storo
noacTaBuM 3HaueHus X=1 u y=0 B o0O1iee penieHue u HaiineM 3HadeHue C=5.

YactHoe pemieHue HUCXoAHOro  auddepeHIHanTbHOTO  ypaBHEHHUS,  yJIOBJIETBOpSIONIEE

HavansHOMy ycaoBuio Y(1)=0 umeer Bug Y = 59x—95,

3aganue 10. Haiitu o6imee pemenue cucreMsl quddepeHnanbHbIX YpaBHEHUN:

Xm
—=4x1 —X
dt 1 2

dX2
—= =-2X1 +3X
dt 1 2

1)

Pewenue: [Ipoauddepenmnupyem nepBoe ypaBuenue cuctemsi (1) mo t:

d2X1 :4dX1_dX2
dt2 dt  dt




dxs

IlogcraBuM BMECTO —— €€ BBIPAXKEHHUE U3 BTOPOTO YpaBHEHUS cUcTeMBI (1):

—(=2xq +3x5).

[Tonyuum

2
0™ _ 4% oy —3x, @)
dt 2 dt

Beoipasum x2 u3 nepBoro ypaBHeHus cuctemsl (1):

X2 :—E+4X1 (3)

[ToncraBum nonyyeHHoe BeipaxeHue (3) B ypaBHeHue (2):

2
47 =4dx1 +2x1—3(—dﬁ+4x1j HITH
dt? dt dt

2
s L TV @)
dt2 dt

Takum 00pa3om, MONYYWSIM JHHEHHOE OAHOpOoAHOE IU(pepeHIaAIBHOE ypaBHEHHE BTOPOTO

MOPSIIKA C TTIOCTOSTHHBIMU KOd(DPHUITHEeHTaMU

d°x dx
1 7771 110% =0. 5)
2 1
dt dt
Ero xapakrepucTuueckoe ypaBHEHHE 22 ~72+10=0 umeer KOPHH
A1 =5, 4y =2.
OG1ee penieHne UMEET BUI:
X1 =C195t +C2€2t, (6)

rac Ciu(C— ITPOU3BOJIBHBIC ITIOCTOAHHBIC.

[ToncraBum HaiineHHOE BhIpakeHue (6) B (3):

:
Xp = —(C1e5t +C eZt) + 4(C1e5t +C e2t): @)
= —5C;e™ — 2C,e?t +4Ce™ + 4C et = —Cet +2C,e?t
Pemenune nanHoi cucremsl auddepeHanbHbIX YpaBHEHUH UIMEET BHL:
X1 = Cle5t +C2e2t
X9 = —Cle5t + 2C2e2t



1.5 PSIJTBI

© 4" n
3apanme 11. HccnenoBaTh CXOOUMOCTH psijia z o
n=lL N

Pemenne: OOl wieH 1aHHOTO Psijia C MOJOKUTEIbHBIMHU YWIEHAMU UMEET BUI: a

4™ (n 1)

Torma apyq = (n+1)n+1

T.k.

o And 4™ (n+1)n" im 4" -4-nin+1)-n"

noo a8y now(n+)™a" o noo(n+1)" - (n+1)-4" -l

=4 lim| —| = =
n—o\ N+1 1 n

n \" 4 4
e

TO 1o npusHaky Jlamambepa psi pacxoauTcs.

KpI/ITepI/II/I OLCHKH BBIITOJIHCHHA MPAKTUYCCKOT'O 3aaHHs:

«5» (OTIUYHO): BBIOJTHEHBI BCE MPAKTHYECKHE 3aJaHusl, CTYJACHT Y€TKO M 0e3 OIIMOOK OTBETHII

Ha BCC KOHTPOJIbHBIC BOIIPOCHI.

«4» (Xopo110): BBIMIOJHEHBI BCE MPAKTUYECKUE 3a/IaHUs; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHbBIE

BOITPOCHI C 3aMCYaHUAMMU.

«3» (y,Z[OBJ'IeTBOpI/ITeJ'IBHO)i BBIIIOJTHCHBI BCE MPAKTHYCCUKE 3aJaHHs C 3aMCUYAaHUSAMU, CTYACHT

OTBCTUJI HA BCE€ KOHTPOJBHEIC BOIIPOCHI C 3aMCYaHUAMMU.

«2» (HC 3a‘ITeHO)Z CTYACHT HC BBbIIIOJHHWII WKW BBIIOJHWUII HCIPAaBUJIBHO 3adaHUA; CTYACHT

OTBCTUJI KOHTPOJBHBIC BOIIPOCEI C OIIMOKaMH UJIN HE OTBETUII HA KOHTPOJIBHBIC BOIIPO CHhI.

OTtuer paccmaTpuBaeTcsi KaKk KPUTEPHUM OLIEHKH TOJBKO MPU BBIIOJHEHUU CTYIACHTOM
npakTH4eckod paboThl. CTyIEeHT HEe JOIyCcKaeTcsl K 3allluTe MpakTHueckoi paboTel 0e3 ee

BBIITOJIHCHH .



Tabnuma 4 - OueHo4YHbIe MaTepuabl (OIICHOYHBIC CPEACTBA) MO TUCITUTUINHE

«AHTpOINIOJIOT U
OueHouHbIe CpeACcTBa OueHouHbIE CpeACTBa OueHoYHBIE CpEJNICTBA
(3HaTD) (ymetn) (BnaserTp)
Komnerenmus . IIPOMEKY- . | IpOMEXy- . IIPOMEKYTOYHBII
TEKYLTHHA - TEKYLIHHA o TEKYLIHHA
KOHTPOITH TOYHBIN KOHTPOITD TOYHBIN KOHTPOITD KOHTPOJIb
KOHTPOJIb KOHT-POJIb
Cnocoben Borpockl YO; (Bompocs! K [BOIpoCk I3 (1-15) |Bompocsl I3 (1-15)
OCYLIECTBIIATD T3; paznensr 1- pk3ameny |YO; YO;
MOUCK, KpHTHdeckuii|4 A3 (1-19) A3 (1-15)
aHaJIM3 W CHUHTE3
YK-1 uH(popmanuy,
MIPUMEHSTh
CUCTEMHBIA  MOIXON
TUIs pereHus
MOCTABJIEHHBIX 3a7a4
[Ipumeuanue
* 6epercs u3 PII]]

** cmaua mpakTHYecKuX padoT, 3amuTa KypcoBoro npoekrta, PI'P u T.x.




Kapra tecToBbIX 3a1aHUIT

Komnerennuss YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTUYECKUN aHAIU3 U CHUHTE3
nH(bOpMaINHY, TPUMEHATh CHCTEMHBIH MMOXO/ IS PEIICHHs MOCTABJICHHBIX 3a/1a4

Nupuxarop YK-1.3. Bnanmeer HaBblkamu ToWcKa, cOopa u 00pabOTKH, KPUTUYECKOTO
aHaJlu3a W CHHTe3a MH(pOpMalMM, METOJMKONW CHCTEMHOIO IOAXO0Ja B IMPOLIECCE pPELICHUS
IIOCTABJIEHHBIX 3a7a4

Jducnunianaa MarteMaTuka
Omnucanue Tecra:

1. Tect coctoutr u3 70 3agaHuii, KOTOpbIE MPOBEPSIIOT YPOBEHb OCBOEHHSI KOMIIETEHIIH
oOyuatomerocs. [lpu TecTmpoBaHWM KaxkaoMmy oOydaromemycs mpemiaraetcss 30 TECTOBBIX
3alaHui O 15 OTKPBITOTO M 3aKPBITOTO TUIIOB PA3HBIX YPOBHEW CIIOKHOCTH.

2. 3a mpaBUIIBHBIA OTBET TECTOBOTO 3aJaHuUsl 00yJaIOIUCs MmoTydaeT 1 yCIoBHBIN Oai, 3a
HenpaBWiIbHbIM oTBeT — O OamnoB. Ilo OkOHYaHMM TECTHMpPOBAHMS, CHCTEMa aBTOMAaTHUYECKU
onpeeNnseT «3apab0TaHHbI UTOTOBBINM OaJIy» MO TECTY, COTJIACHO KPUTEPHUSAM OLIEHKH

3 MakcumanbHas oOmjas cymMma OajuToB 3a BCe MpaBWIbHBIE OTBEeTHI coctaBisier — 100
0asioB.

4. TecT ycHemHo MPOMACH, €ciiv O0ydaromuiicss mpaBuiabHO OTBETHII Ha 70% TECTOBBIX
3amanuii (61 Gam).

5. Ha mpoxo’xJaeHue TeCTUpOBaHUS, BKJIIOYas OpPraHU3allMOHHBIH MOMEHT, 00y4aroluMcs
oTBOJUTCS HE Oojee 45 muHyT. Ha kaxaoe TecToBoe 3a/1aHue B cpeiHeM 10 1,5 MUHYTHI.

6. OOyuarouiemycs MPeJOCTaBISAETCS OJHA IMOMBITKA JJISl MPOXOKJIEHUS KOMIBIOTEPHOTO
TECTUPOBAHUS.

Koaudukaropom Tecrta o AUCIUIUINHE SBIISETCS pa3ies padoueit mporpammsl «4. CTpyKTypa u
CoJIepKaHue JUCITUTUTHHBI (MOTYIIS )

KoMmjiekT TecTOBBIX 3aaHul

3ajaHus 3aKpbHITOrO THIIA
Buvibepume 00un npasunvHuili omeem

IIpocrtoie (1 ypoBeHb)

1O0npenenurens Matpuiibl A paBeH 2. Toraa onpeaenuTenas TPAaHCIIOHUPOBAHHOMN
MaTpHUIIbl paBEeH

A)2

b) -2

B) 0,5

2 BeposATHOCTb JOCTOBEPHOTO COOBITHS paBHA
Al

b)O0

B)-1

3 YrnoBoi ko3pPHUIHUEHT KacaTelbHOM, MPOBEAEHHON K TpaguKy (GYHKIUU B HEKOTOPOH
TOYKE, PaBEH

A) 3HAYEHHNIO TPOM3BOAHOI (PYHKIMH B 3TOH TOYKe
b) oTHOmIEHNIO 3HAaYeHUsT (PYHKIIUH K 3HAUEHHUIO apryMEeHTa B 9TOU TOUKe
B) 3nauenuto GyHKIUH B 3TON TOUKE



4 TlpousBoanas ¢pyukiuu f(X) onpenenser
A) ckopocTb N3MeHeHHs QPYHKIUHA

B) oGmacTs onpexnenenus GpyHKIUU

B) oGnacTp 3HaueHMit GyHKINU

5 [lpsimas onuceiBaetcs ypaBHeHueM x=2. Torna npsmas

A) mapanienabna ocu OY
b) mapamnensna ocu OX
B) npoxomuT uepes Havano KOOPIUHAT

Cpenne —cJio:xkHbIe (2 ypOBeHb)

6. Ypasaerne Ax+By+C=0 mpu C=0 ompenensier npsamyro

A) IpOXOaSILIYI0 Yepe3 HAYAJI0 KOOPAUHAT
b) mapamnensuyio ocu OX
C) nepnenaukynspayto ocu OX

7 TlpousBoanas pynkiuu y=sin(3x+1) paBHa

A) 3cos(3x+1)
B) -3cos(3x+1)
B) cos(3x+1)

8IIpousBoanas ¢yukimu y=In(Cosx) paBua

A) -tgx
b) tgx
B) ctgx

9 Mopa ciy4ailHOM BEJIMYMHBI IOKA3BIBAET €€ 3HAUCHUE
A) HauboJiee BeposiTHOe

b) cpennee

B) nHanmensbIiee

10 B kxopoOke 7 cuHuUX U 3 KpacHbIX Kapanpaama. Hayran B3sinu OJuH KapaHZall.
BeposTHOCTB TOTO, UTO OH - CHHUH, paBHA

A) 0,7

b) 0,3

B) 1

11 dns aubdepenuupyemoit pynkimu f(X) mocrarounoe ycnoBue yobIBaHUS
uMeeT BUJ

A)P(X) <0
B) f"(x)>0
B)f*(x)=0

12 Oynknus f(X) muddeperumpyema B Touke a 1 UMEET B Heil akcTpemyM. Toraa



A)f¢<@=0
B)f ‘(@) >0
B)f “ (@) <0

13 Ob6uee pemenue qudpHepeHINaIbHOr0 YpaBHEHUS Y ' X=Y UMeeT BUJ
A) y=Cx

Bb) y=3x

B) y=Cx+1

14 Tpsimast mpoxout uepe3 Touku A(2,—3) u B(1,4). Ee yrinooit koadduireHT paBexn
A) -7

b)7

B)1

DR

15 IpowusBoanas Gpynkuuu y=sin (8x) paBua

A) 8cos 8x
B) -8cos 8x
B) cos x

16 Oynkiwus f(X) aBax sl quddepeHnupyeMa B TOUKe & U UMEET B Hel neperu0. Torma
A)f“()=0
b)f“(a)>0

B)f“(a)<0

17 Bropas npousBoHas GyHKIHK Y = SIN2X paBHa
A) -4sin2x

b) -4cos2x

B) 4sin2x

18 IlpouzBoaHast GyHKIMU Y=XCOSX paBHA
A) COSX-XSinX
b) cosx
B) sinx

19 3agana dynkuus y=In(1+x). Ouna onpexaeneHa npu
A) x>-1
b) x=-1
B) x>0

20 YpaBHeHue npsMOH, Mpoxoasieil yepe3 Touky M(2;2) napamiensHo npsamoit y=5x-1
uMeeT BUJ

A) y=5x-8;

b) y=5x

B) y=-5x+8



21 Inockoctk 3axana ypaBHeHueM Ax+By+Cz+D=0. Toraa uucna A, B u C onpenensitor

A) KOOPAMHATBI HOPMAJIbHOI'0 BEKTOPA IIJIOCKOCTH,

B) oTpesku, KOTOphIe IUIOCKOCTh OTcekaeT Ha ocsx koopauHat OX, OY u OZ
COOTBETCTBEHHO;

B) koopauHaThl TOUKH, IpUHAAJIEKAIEN TUIOCKOCTH

22 VYpaBHeHUE IOCKOCTH, MPOXo el yepe3 Touky A (1,—2,3) napaiienbHo
mwiockoctd XOY umeer BUI

A) z=3;

b) x=1,

B) y=-2;

I') x-2y+3z=0

Caoxuble (3 ypoBeHb)

23 YpaBHEHHE TIOCKOCTH, TTpoxoasmie yepe3 Tpu Touku A(1,0,1), B( 0,1,1) u C(0,0,1)
UMeeT BUJI

A)z=1
b) x+y+z-1=0
B) x+z-1=0

24 KoopamHaThl HOPMAJIBHOTO BEKTOPA KOOPAMHATHOM TIIocKocTH XOY

A){0,0,1}
b) {0,1,0)
B) {1,4,5}
25 YpaBHEHHE TUIOCKOCTH ITpoxo el yepe3 och Ox u Touky A(1;1;1) umeer Bua
A)y-z=0
b) x-3y+2z-3=0
B) 2x-y+8z+13=0
3ajaHus HA YCTAHOBJICHHE COOTBETCTBUSA
Yemanosume coomeemcemeue mesncoy negvim 1 npagvlM CMoOYamu.

IIpocrteie (1 ypoBeHb)

26 YcTaHOBUTE COOTBETCTBHE MEXJYy MPSAMBIMH U HMX YIJIOBBIMH KO3 PHUIHEHTaMH
(1B,2A):

1 12x+6y-9=0 A)7
2  Tx-y+5=0 b) -2
B)2

27 YcTraHOBHUTE COOTBETCTBHE MEXY (YHKIUSAMHU U UX pou3BoaHbME (1B,2A):



A)y’

1 y=sinx
2 y=C0SX

Cpenne-cioxHbie (2 ypoBeHb)

-Sinx

B) y’=sinx
B)y’=cosx

28 YcTaHOBUTE COOTBETCTBUE MEKIY QYHKIUAMU U UX Npou3BoaHbIMU (1B,2A):

1 y=Incosx
2 y=Insinx

A) y’=ctgx
b) y’=tgx
B)y '=-tgx

29 YcTaHOBUTE COOTBETCTBUE MEKIY QYHKIMAMU U UX nepBoodpasusiMu (16,2A):

1 y=sinx
2 Yy=CO0SX

A) F(x) =sinx
B) F(x)=-cosx
B)F(x)=cosx

30 YcraHoBHUTE COOTBETCTBHE MEX Iy AuddepeHIInaIbHbBIM YPaBHEHHEM TIEPBOTO TOPSIIKa

u ero tunoM (1B, 2A):

1 xy '+ysiny=0
2 y’+ysin x=x+8

31 YcranoBute cootBercTBUE (1A,2B,3b)

1CkansipHoe Mpou3BeACHUE BEKTOPOB
PaBHO HYIIIO

2CwmemnianHoe MpOM3BeICHUE
BEKTOPOB PaBHO HYIIIO

3BekTopHOE MpOU3BENCHHE BEKTOPOB
PaBHO HYIIIO

32 YcranoBurte COOTBETCTBHUE
xapaktepucTukamu miockoct (1b,2A):

1 x+2y+4z=0
27-5=0

A) Jluneiinoe
b) C pazaensrommmucs nepeMeHHbBIMI
B) OnnoponHoe

A) VYcioBue mnepreHIUKYISIPHOCTH
BEKTOPOB

b) VYcnosue KOJUTMHEAPHOCTU
BEKTOPOB

B)Ycnosue KOMILTAaHAPHOCTH
BEKTOPOB

MCKAY YpaBHCHUAMU IIIIOCKOCTH n

A) [Tnockocth napasuienbHa
mwiockoctu XOY

b) [InockocTs mpoOXOAUT uepes
HAYaJI0 KOOPAUHAT

0z B) KoopaunatHas miocKocTh

33 VcTaHOBUTE COOTBETCTBUC MCXKAY olcpalusaIMH HaJ MAaTpullaMUu U YCIIOBUAMU, IIPU

KOTOPBIX OHM ompesenieHbl (1A,2B):



1 VYmHOxeHue Marpuubl A Ha A) Yucno crosboB nepBoil MaTpHUIIbI

Marpuny B PaBHO 4YHCILy CTPOK BTOPOM

2 Cnoxenne matpuil A u B b) Marpuusl HUMEOT OAMHAKOBYIO
CTPYKTYpy

B) Martpunst ABJISIFOTCS

HEBBIPOK/IEHHBIMU

34 YcTaHOBUTE COOTBETCTBUE MEX]TYy (YyHKIHEH U MHOXKECTBOM €€ 3HAauyeHUi

(1B,2A):

1 y=cosx B)[1;5]

2 y=5sinx

A) [-5:9]

B) [-1;1]

Caoxuble (3 ypoBeHb)

35 VYcraHoBuUTE COOTBETCTBHE MeXAYy AU(QepeHInanbHbIM ypaBHEHHEM M €ro BUIOM
(1A,2B):

1y’-12y’+35y=0

2 y’’-12y’-36y=sinx
A) onmHopomHOpoaHOE muddepeHnnaTbHOe ypaBHEHHE BTOPOTO TMOPSIKA C TOCTOSHHBIMU
ko3 urmenTamu

b) HeomHOpomHOpoaHOe muddepeHInaTbHOe ypaBHEHHE BTOPOTO  MOpSAKAa C
MTOCTOSTHHBIMH KO PUITIEHTaMH

B) omnopomnopomHoe muddepeHnnaarHoe ypaBHEHNE TIEPBOTO MOPSIKA C MMOCTOSTHHBIMHU
ko3 urmenTamu



3aI[aH]/I$l OTKPbLITOI'o TUIIA

3aIlaHI/Iﬂ Ha J0MOJIHECHUE
Hanuwume nponyuwjeHrnoe 4ucio uiu Cuioe6o.

IIpoctbie (1 ypoBeHb)
36 Monayns Bektopa {2; -3;6} paBeH (7, cemb, ceMmn)

37 Monyns Bektopa {0; -3;4} paBern (5, nsiTh, NATH)

38 3anana ¢pynkuus y=5x . Tornma 3nauenune Y’ (1) paBHo (5, nsITh, NSATH)

39 3amana ¢yuakmus Y=12X . Torma 3mauenne Yy’ (1) pasao (12, 1BeHAAATH,
JIBEHA/IIIATH)

40 3anana pyaknus y=sin X . Toraa 3nauenue Yy’ (0) paao (1, oguH, ogHOMY,

eIMHUIIA, eIMHHUILE)

41 Tlopsnox nquddepenimansHoro ypaBuenus Y’ + 3y +7y=0 paBeH (2, nBa,
IBYM)

Cpenne-cji0:xHbIE (2 yPOBEHbB)
42 AOGcmycca TOYKH TepecedeHus npsiMbiXx 2Xx +y-4=0ux +y+ 1 =0 paBHa
(5, nATH, NATH)

43 O6beM mapajureNenuieaa, moctpoeHuoro Ha Bekropax (1; 2; 3), (2; 1; 1), (-1; 1; 0),
paBeH (6, mecTh, IECTH)

44 KBagpatHas Matpuia A uMeeT oOpaTHYIO MaTpully, TOTZa U TOJIbKO TOrja, KOorja ee
onpenenuTenb He paBeH (0, HOJIb, HOJTI0, HYJIb, HYJIIO)

45 CkansipHoe npousBeaenue Bektopos (1; 2; 3), (2; 1; 1) pauo __ (7,cemMb, cemu)

46 Kocunyc yria mexay npsimbiMu 2X +y-4=0ux -2y + 1 =0 pases ___ (O,
HOJIb, HOJIKO, HYJIb, HYJIIO)

47 [IpousBonnas ¢yHkiuu y=2+C0s3X B Touke x=0 paBHa (0, HOTB, HOJIIO,
HYJIb, HYJIIO)

48 IIpousBoanas ¢pyHkmu y=12X-tg7x B Touke x=0 paBHa (5, naTH, NIATH)
49 [TpousBoanas ¢ynkmu y=2sin3X B Touke x=0 paBHa (6, 1IeCTH, IIECTH)

50 Omnpenenurens Matpunbl A paBeH 9. Torna ompenenurtens TPaHCIIOHUPOBAHHOM
MaTpULbl paBEH (9, neBATD, IEBSATH)



51 Ompenenurens Matpuiel A paBen 1. Torna onpenenutens oOpaTHOW MaTpHUIBI PaBEeH
(1, onuH, oTHOMY, €IMHUIIA, eTUHHIIE)

52 Bekropsl (x; 1; 2) u (6; 2; 4) xosmMHeapHbl IPU X, PABHOM (3, TpH, TPEem)
53 Bexktopel (2; x; -1) m (x; 1; 3) mepneHAUKYISIpHBI NPU X, PAaBHOM (1,
OJUH,0JHOMY, eIMHUIIA, eIMHHIIE)

54 CxkansipHoe Ipou3BeIeHUE JBYX B3aUMHO NEPIEHAUKYISPHBIX BEKTOPOB PAaBHO (0,
HOJIb, HOJII0, HYJIb, HYJIIO)

55 CmemianHOe NPOU3BEJCHUE TPEX KOMIUIAHAPHBIX BEKTOPOB PaBHO (0, HOJIb,
HOJIK0, HYJIb, HYJIIO)

56 Moynb BEKTOPHOTO MPOU3BEACHHUS IBYX BEKTOPOB YUCIIEHHO PaBEH
napajuieJiorpaMMa, TMOCTPOEHHOTO Ha AITHUX BEKTOpaxX Kak Ha CTOPOHAX
(nJomaam)

57 CyMMa KBaJIpaTOB HaNpPABJIIIONIMX KOCMHYCOB BEKTOpa paBHA (1, onuH, oqHOMY,
eIUHUIIA, eIMHHUILE)

58 YpaBuenue miockoctu umeer Buag AX+By+Cz+D=0. Ecam mIOCKOCTh NPOXOIHT
yepe3 Hadalio KoopauHat, To kodddumuent D paBen (0, HOJIb, HOJTIO, HYJIb, HYJIIO)

59 Tpsmeie y=2x+1 u y=kx-8 mapamrensusl. Torma K paBen (2, nBa, nBYyM)

60 [psimbie y=2x+1 u y=kx-8 nepnenaukymsapusl. Torga k pasen  (-0,5; -0.5)

61 [Ipsimbie AX+6y+1=0 u 3x-2y+8=0 mnapamiensusl. Torna kodddumuent A paBeH
(9

62 Ilpsambie AX+6y+1=0 wu 3x-2y+8=0 mnepnenauxynasipusl. Torga xkoddpdunueHt A

paBeH (4, yeTnipe, yeTHIpEM)

63 [Tnmockoctn  3x+2y+z+5=0 nu  6x+4y+Cz-3=0 napajuieapHel.  Torma
kospunuent Cpasen (2, nBa, ABYM)

64 Ilmockoctu 3Xx+2y+z+5=0 u  6x+4y+Cz-3=0 NepneHuKyIsapHbl.  Toraa
ko3¢ duient CpaBen  (-26)

65 [TpousBoanas Gpynkimu y= c0S3X + In(8x+1) B Touke x=0 paBua (8, Bocemb,
BOCbMH)

66 [MpousBoanas ¢pyukiuu y=In(2x+1)-tg3x B Touke x=0 paBHa (-1)



67 [IpousBoanas ¢ynkuum y=2arctg(6x+1) B Touke x=0 paBHa (6, mects,
LIeCTH)

Caoxnble (3 ypoBeHb)

68 [Inomans KpuUBOJMHEHHOM Tpaneuuu, OrpaHUYEHHOW KpPUBBIMH Y=4Xx, x=1 u
otpe3koM [0, 1] ocu ox, paBHa (2, nBa, AByM)

69 [Tnomans KpUBOJMHEHHON Tpamenuy, OrpaHUYeHHOW KPHUBBIMH Y=2X+3, x=0),
x=2 un otpe3koM [0, 2] ocu ox paBHa (10, necsATh, 1ECATH)

70 Ilnouanp KpUBOIMHEMHOM Tpamenuu, OrpaHU4YeHHON KpUBBIMU Y=06x+1, x=0, x=1 un
otpe3koM [0, 1] ocu ox, paBHa (4, yeTnIpe, YeTHIpEM)



Kapra y4era TecTOBBIX 3a1aHui (BapuaHT 1)

Komnerenmust | YK-1. CrocoGeH OCYIIECTBIATh IMOWCK, KPUTHYSCKHH aHAIU3 U CHHTE3
nH(OpPMALIUH, IPUMEHATh CUCTEMHBINA MOIXOJ JJIsl PEIICHUS TOCTaBICHHBIX
3aaa4

Numukatop | YK-1.3. Brnageer HaBbikamu momcka, cbopa u 00pabOTKH, KPUTHYECKOTO
aHajM3a W CHHTe3a WHGOpMAaIMH, METOAMKONM CHCTEeMHOro IMOAXOoJa B
MIPOIECCE PENICHUS TOCTABJICHHBIX 3aJ1a4
Huciunmua | MaremaTtuka
TecToBble 3a1aHus Uroro
YpoBeHb 3aKpBITOTrO THIIA OTKpBITOrO THNA
OCBOCHUS AnbTepHaTUBHBIN VYcraHoBIiIeHHE
BBIOOD COOTBETCTBUSA/ Ha nomonnenue
IIOCJIC10OBATCIIbHOCTH

1.1.1  (20%) 5 2 7 14

1.1.2  (70%) 17 7 24 48

1.1.3  (10%) 3 1 4 8

HUroro: 25 . 10 mT. 35 mr. 70
IIT.
KapTa y4era TecTOBBIX 3aJaHUii (BapHaHT 2)

Komnerenmus | YK-1. CrocoGeH ocCymiecTBiATh MOUCK, KPUTUYECKHI aHaIu3 U CHHTE3
nHpOpMAIIUK, TPUMEHATh CHCTEMHBIA MOJXOJ JJIsi PEIICHHUS MOCTABJICHHBIX
3a51a4

Numukarop | YK-1.3. Brnageer HaBblkamMu TIOWCKa, cOoOpa W 0OpabOTKH, KPUTHYECKOTO
aHajM3a W CHHTE3a WH(OpMaIMK, METOJMKOW CHCTEMHOTO TIOJIX0/ia B
IIPOLECCE PCIICHUA IMMOCTABJICHHBIX 3a1a4
Hucnunnuua | Maremartnka
YpoBeHb TecToBLIE 3aMaHNS
OCBOCHHUS 3aKphITOTO THUIMA OTKpBITOro THNA
AJbTepHATHBHOTO BBIOOPA VYcraHoBieHue
COOTBETCTBU/Y CTAHOBJICHHUE Ha nononnenue
HOCIIEIOBATENEHOCTH

1.1.1 1 Onpexnenurens 26 YCTaHOBHUTE COOTBETCTBHUC 36 Monmyis BekTopa {2;
Matpuisl A paBeH 2. Torna MEXTy IPSIMBIMH U UX -3;6} paBen
OIIpeIeNIUTENb YIJIOBBIMH KO3 PHUIIUEHTAMU: 37 Monyns BekTopa {0;
TPaHCHIOHUPOBAHHOM -3;4} paBen
MAaTpHUIIbI PaBeH 1 12x+6y-9=0 38 3anmana QyHKIMSA
A)2 2 7x-y+5=0 y=5x . Tornma 3HaueHue
b) -2 y’ (1) paBHO
B) 0,5 A)7 39 3apana QpyHKIWMSA

B) -2 y=12x . Torna
2 BeposTHOCTD B)2 3radenne y (1) paBHO
JIOCTOBEPHOTO COOBITHS
paBHa 27 YCcTaHOBHTE COOTBETCTBHE 40 3anmana GyHKIUSL
Al MEXITy (QYHKIUSIMH U UX y=sin x . Torma
b)0 TIPOM3BOTHBIMHU: 3ragenne y (0) paBHO
B)-1 1 y=sinx

2 y=C0SsX 41 Tlopsmok
3 YrnoBoit koapduirneHT Qg pepeHInaTbHOTO
KacaTeJbHOM, IpoBeeHHOW | A) y’=-SinX ypaBHeHHS Yy '+
K rpaduKy GyHKIHU B B) y’=sinx 3y’+7y=0 paBen
HEKOTOPOU TOYKE, paBEH B)y’=cosx
A) 3Ha4EHHIO MPON3BOTHOM
(YHKLIUH B 9TOH TOUYKE
b) oTHOmIEHUIO 3HAYCHUS
GbYHKIME K 3HAYCHHIO




apryMeHTa B 3TOH TOYKe
B) 3Hauenuro pyHKIMK B
9TOH TOUYKE

4 TIpousBoxHast QpyHKIUH
f(x) onpenensier

A) CKOpPOCTh U3MEHEHUS
GbyHKIIIN

B) obnacTh onpeneneHus
GbyHKIIIN

B) obnacte 3HaucHUH

dbyHKIIN

5 Tlpsimas onuceIBaeTcs
ypaBHeHueM x=2. Torna
npsaMas

A) mapaiensHa ocu OY
b) mapannensna ocu OX
B) npoxonut uepe3 Hayano
KOOpAWHAT

1.12

6 . YpaBHeHue
Ax+By+C=0 npu C=0
omnpeessieT MPAMYFO

A) poxoAdIIyIo yepes
Hayvajo KOOpAUHAT

b) mapannensayro ocu OX
C) nepneHAuKyYIIpHYIO OCH
OX

7 [IponsBogHas
¢bynxkun y=sin(3x+1)
paBHa

A) 3cos(3x+1)
B) -3cos(3x+1)
B) cos(3x+1)

8 [IpousBonHast
¢yukpu y=In(cosx) paBHa

A) -tgx

B) tgx
B) ctgx

9 Moga ciydaitHOI
BEJIMYMHBI IOKA3bIBAET €€
3HAYCHHE

A) nambornee BeposTHOE
b) cpennee

B) HanmenbIICe

10 B xopobke 7 cuauxX 1 3
KpacHBIX KapaHAala.
Hayran B3snu onun
Kapasngaui. BeposiTHOCTb
TOr0, YTO OH - CUHMH, paBHA
A) 0,7

B) 0,3

B) 1

11 dns nuddepenumpyemoit

28 YcraHOBHTE COOTBETCTBHE
MeXIy QYHKIMAMH U UX
MPOU3BOTHBIMH:

1 y=Incosx

2 y=Insinx

A) y’=ctgx

b) y’=tgx

B)y’=-tgx

29 YcraHoBUTE COOTBETCTBHE
MEXKAY QYHKIUSAMH W HX
MepBOOOPA3HBIMU :

1 y=sinx
2 y=C0sX
A) F(x) =sinx
B) F(x)=-cosx

B)F(X)=cosx

30 YcTaHOBUTE COOTBETCTBHE
Mex Ty auddepeHInaTsHbIM
YpaBHEHHEM ITIEPBOTO
TIOpSIIKA U €TO TUIIOM:

42 Abcnucca TOYKH
nepeceyeHus MpsMBIX 2X +
y-4=0ux+y+1=0
paBHa

43 O0bem
napajenenunena,
MOCTPOSHHOI'0 Ha BEKTOpax
(12, 3), (2,1, 1), (-1, 1, 0),
paBeH

44 KpagpaTtHas matpuma A
UMeeT O0paTHYI MaTpuILy,
TOTZIa ¥ TOJNBKO TOTAA, KOrAa
€e OIpeeNuTeNb He paBeH
45 CkainsipHoe
mpou3BeeHne BeKTopoB (1;
2;3),(2;1; 1) paBao ___

46 Kocunyc yria
MEeXIy IpAMBIME 2X +y - 4
=0ux-2y+1=0 pasen

47 [IpousBoanas
¢ynkipn - y=2+cos3x B
Touke Xx=0 paBHa

48 [TpousBomHas
¢bynkipm - y=12x-tg7x B
Touke x=0 paBHa

49 [TpousBonHas
¢dyukipK y=2sin3X B TOYKE
x=0 paBHa

50 Omnpenenurens MaTPHIIbI
A paBeH 9. Torma
onpeeTuTeNb
TPaHCIIOHUPOBAHHOMI
MaTpHUIbl paBeH

51 OmnpenenuTens MaTpPHUIIBI
A paBeH 1. Torma
OTIpEIeNTUTENh oOpaTHOH
MaTpHUIbl paBeH

52 Bexkropsl (x; 1; 2) u (6;
2; 4) KOIUIMHEapHBI TPH X,
paBHOM
53 Bekrops! (2; x; -1) u (X;




¢ynxmu f(x) mocraTounoe
yCIIOBHE yOBIBaHUS

HMeeT BHI

A)fP(x) <0

B)f (x)>0

B)f x)=0

12 ®dyukius f(x)
middepeHnupyema B ToUKe
a ¥ UMEET B HEl DKCTPEMYM.
Torna

A)f(@)=0
B)f‘(a)>0
B)f* (a)<0

13 O6miee pemieHue

i hepeHInaTBEHOTO
yYpaBHEHHS Y’ X=y UMEET BH]
A) y=Cx

B) y=3x

B) y=Cx+1

14 TlpsimMast IpoXOaUT Yepes
touku A(2,-3) u B(1,4). Ee
YIII0BOH KO3 dULeHT
paBeH

A) -7

B) 7

B)1

N1

15 TlpousBoaHas GpyHKUUH
y=sin (8x) paBHa

A) 8cos 8x

B) -8cos 8x

B) cos x

16 Oynkms f(x) aBaxkIbI
mddepennupyema B ToUKe
a ¥ UMeeT B Hel reperuo.
Torna

A)f“(@)=0

B)f“(a)>0

B)f“(a)<0

17 Bropas nmpousBogHast
¢hyHKINH y = sin2X paBHA
A) -4sin2x

B) -4c0s2x

B) 4sin2x

18 TIpousBoaHast GyHKIHH
Y=XCOSX paBHa

A) cosx-Xsinx

B) cosx

B) sinx

19 3agana pyHKIHS
y=In(1+x). OHa onpeneneHa

pu
A) x>-1
b) x=-1

B) x>0

1 xy’+ysiny=0

2 y’+ysin X=x+8

A) Jluneiinoe

B) C pazmensronmucs
nepeMeHHbIMU

B) Oxnoponnoe

31 YcTaHoBHUTE COOTBETCTBHE

1 CkansipHoe
MPOM3BEICHIE BEKTOPOB
PaBHO HYIIO

2 CwMerragHoe
MPOM3BEICHHE BEKTOPOB
PaBHO HYIIIO

3 BekTopHoe
MPOU3BEIEHHE BEKTOPOB
PaBHO HYITIO

A) YcnoBue
MePIeHANKYISIPHOCTH
BEKTOpPOB

b) Ycnosue xommrHeapHOCTH
BEKTOPOB

B)VYcnoBue xomiianapHOCTH
BEKTOPOB

32 Vcranosure
COOTBETCTBHE MEKIY
YPaBHEHHSIMH TUIOCKOCTH U
XapaKTePUCTHKAMHU
IUIOCKOCTH:

1 x+2y+4z=0
2 2-5=0
0z

A) ITmockocTs mapaniensHa
wrockoct XOY

B) IlmockocTh mpoxomuT

1; 3) mepneHIUKYISIpHBI IPA

X, pABHOM
54 CxkansipHoe
TIPON3BEICHHE JIBYX
B3aMMHO
MIepPIEeHNKYISIPHBIX
BEKTOPOB PaBHO

55 CwmenranHoe
TIPOU3BEICHHE Tpex
KOMIUIAaHapHBIX ~ BEKTOPOB
paBHO ____

56 Monyab  BEKTOPHOIO
TIPOU3BEACHUS JIBYX

BCKTOPOB YMCJICHHO paBCH

napauienorpamma,
MOCTPOEHHOI'0  Ha  3THX
BEKTOpaxX Kak Ha CTOpOHax
57 CymMMa  KBajapaToB
HAaIpaBISIONIMX KOCHHYCOB
BEKTOpa paBHa

58 VYpaBHEHHE TUIOCKOCTU

UMEET BU]T
Ax+By+Cz+D=0.

Ecnun IJTIOCKOCTh
MPOXOTUT dYepe3  Hayajio
KOOpJIMHAT, TO

ko3¢ unment D paBeH
59 Ilpsamble y=2x+1 u
y=kx-8 napasienbHbl.
Torna k papen

60 [psimble y=2x+1 u
y=KX-8 mepreHIuKyISIPHBI.
Torna k paBen

61 [psimbie
Ax+6y+1=0 wu 3x-2y+8=0
HapaJljieybHBbI. Torga
ko3¢ dunmeHT A paBeH
62 Ilpsameie Ax+6y+1=0 u
3x-2y+8=0

nepreHauKysipeel.  Toraa
ko3¢ dunmeHT A paBeH
63 [Tnockoctu

3x+2y+z+5=0 u 6x+4y+Cz-
3=0 mapamrensHel. Torma
ko3¢ punuent C paBeH

64 [TnockocTn
3x+2y+z+5=0 u 6x+4y+Cz-
3=0 TePIICHINKYIISPHBL
Torna xkoad¢unmeHt C
paBeH

65 [TpousBomHas
byukipn - y=  coS3X  +

In(8x+1) B Touke x=0 paBHa

EHPOI/ISBO,HHS.}I dhyHKIIH
y=In(2x+1)-tg3x B TOUKE
x=0 paBHa




20 YpaBHeHME NPSAMOH,
MIPOXOAALIEH Yepe3 TOUKY
M(2;2) napasuiensHo
npsimMoit y=5x-1 umeer BUA
A) y=5x-8;

B) y=5x

B) y=-5x+8

21 TlnockocTh 3aaHa
ypaBHCHUEM
Ax+By+Cz+D=0. Toraa
yucna A, B u C onpenenstor

A) KOOpAHHATEI
HOPMAJIBHOT'O BEKTOpa
TUTOCKOCTH;

B) orpesku, kotopbie
TUIOCKOCTh OTCEKAeT Ha 0CsAX
koopauHat OX, OY u OZ
COOTBETCTBEHHO;

B) xoopAWHATHI TOUKH,
IIPUHAUIEKALIEH III0OCKOCTH

22 YpaBHeHue
IUIOCKOCTH, NTPOXOJAIIEH
gepe3 Touky A (1,-2,3)
napaJuienbHO TIIOCKOCTH
XOY wumeer BUL

A) z=3;

b) x=1;

B) y=-2;

I x-2y+3z=0

YUCpe3 HavaJlo KOoOpAUHAT

B) KoopaunaTHas mI10cKOCTh

33 VYcraHoBUTE COOTBETCTBHE
MEXKITy OIEpalusIMK Hal
MaTpPHUIIAMH U YCIIOBHUSAMH,
MIPU KOTOPBIX OHH
OIPEICIICHBI

1 YMHOXeHue MaTpHLbl A Ha
MaTpuiyy B

2 Cnoxenue matpui; A u B

A) Hucio cTonooB nepBoi
MAaTPHILIBI PABHO YHUCITY CTPOK
BTOPOH

b) Matpuiiel nmerot
OJIMHAKOBYIO CTPYKTYPY

B) Martpuiis! sBISIIOTCS
HEBBIPOXKICHHBIMHU

34 YcraHoBuTe
COOTBETCTBHE MEXIY
(yHKIMEH 1 MHOXKECTBOM €e
3HA4YCHUM!

1 y=cosx
2 y=5sinx
A) [-5;5]
b) [-1:1]

B)[1;5]

1.1.3

23 YpaBHEHHE IIOCKOCTH,
MPOXOJAIIEN uepe3 Tpu
touku A(1,0,1), B(0,1,1) u
C(0,0,1) nmeer Bug

A) z=1
B) x+y+z-1=0
B) x+z-1=0

24 KoopmuHATHI
HOPMAaJIEHOT'O BEKTOPA

35 YcTaHOBUTE COOTBETCTBHE
Mex Ty auddepeHInanTsHbIM
YpPaBHEHHEM H €TI0 BU/IOM:

1y7-12y"+35y=0
2 y°-12y>-36y=sinx

67

[IpousBognas

dyakmmn y=2arctg(6x+1) B
Touke x=0 paBHa

68

IImomane

KpUBOJIMHEHHOW TpaneLuuy,
OrpaHWYEHHOIN KPHBBIMH
y=4x, x=1 u orpe3kom [0, 1]
OCH OX, paBHa

69

ITnomans

KpUBOJIMHEHHOW TpaneLuuu,
OrpaHUYEHHOW KPUBBIMU




KOOPAMHATHOM MIOCKOCTH y=2x+3, x=0,x=2 u
XOoY orpeskoM [0, 2] ocu ox
A) {0,0,1} paBHa
B) {0,1,0) 70 ITnomans
B) {1,4,5} KPHBOJIMHEIHON TparneLyy,
OrpaHUYEHHOIN KPUBBIMH

25 YpaBHeHHE IIIOCKOCTH y=6x+1, x=0, x=1 u
npoxojsuiei yepe3 ocb OX u orpeskoM [0, 1] ocu ox,
touky A(1;1;1) nmeer Bug paBHa
A) y-z=0
b) x-3y+2z-3=0
B) 2x-y+8z+13=0

Uroro: 25 mr. 10 mr. 35 mwr.

Kpurtepuu oueHuBanus
KpuTeplm OLICHUBAHHUA TECTOBbIX 33}]31—[1/]]71

KpI/ITCpI/II/I OL€CHMBAHUWA: TIPABUJIBHOC BBIIIOJIHECHUC OAHOTO TCCTOBOI'O 3aJjaHUsA
onieHuBaercsa 1 6aminom, HenpaBmibHOE — () OaJLITOB.

MaxkcumanbHast oOmass cymMma OauioB 3a Bce MpaBUIbHBIE OTBETHl COCTABIISIET
HauBbIcni 6amt — 100 Gamnsos.

IIIkana oueHUMBAHUS Pe3YJbTATOB KOMIBIOTEPHOIO0 TECTHPOBAHUA O00y4arOIMXCH
(pexomeHyemast)

OneHnka [IponeHT BEpHBIX OTBETOB bael

«YIOBIIETBOPUTEITHHO 70-79% 61-75 6amioB
«XOPOIIO» 80-90% 76-90 GammoB
COTJIIMYHO» 91-100% 91-100 6asoB

Kirouu orBeTOB

Ne | Homep u BapraHT paBUIBHOTO 36 | 7, cemb, ceMu
3aj] | OTBETa
1 A)2 37 | 5, oaTh, naru
2 A)l 38 | 5, msaTh, naru
3 A) 3HaYEHHUIO MPOU3BOTHOM 39 | 12, aBeHaanars, ABEHAALIATH
(YHKIIUH B 3TOW TOYKE
4 A) CKOpPOCTh N3MEHEHHUsI PYHKITH 40 | 1, onuH, 0OqHOMY, €IMHUIIA, CIUHUIIE
5 A) nmapainensHa ocu OY 41 | 2, nBa, IByM
6 A) IpOXOIIyIO Yepe3 Hadajio 42 | 5, nath, ndaTH
KOOpJAMHAT
7 A) 3cos(3x+1) 43 | 6, miects, mecTu
8 A) -tgx 44 | 0, HOJIb, HOJIXO, HYJIb, HYIIIO
9 A) HamboJIee BEpOsTHOE 45 | 7, ceMb, cemMu
10 | A)0,7; 0.7 46 | 0, HOJIb, HOJIIO, HYJIb, HYIIIO
11 |A)f(X)<0 47 | 0, HOJIb, HOJIIO, HYJIb, HYJTIO
12 A) 48 | 5, naTh, ATH
S (@=0
13 | A) y=Cx 49 | 6, mecTp, meCTH
14 | A) -7 50 | 9, neBarh, AEBATH
15 | A) 8cos8x 51 | 1, oauH, OIHOMY, €IMHULIA, €AUHULE
16 |A)f“(x)=0 52 | 3, Tpu, Tpem




17 | A) -4sin 2x 53 | 1, oguH, oqHOMY, €AMHUIIA, CAMHULIC
18 |[A) cosx-xsinx 54 | 0, HOJIb, HOJIIO, HYJIb, HYITEO
19 | A) x>-1 55 | 0, HOJIb, HOJTIO, HYJIb, HYJTFO
20 | A) y=5x-8; 56 | mromaau
21 | A) xoopauHATHI HOPMATBHOTO 57 | 1, oguH, OIHOMY, €IMHULIA, TUHULIC
BEKTOPA MIIOCKOCTH
22 | A)z=3 58 | 0, HOJIb, HOJTFO, HYJTb, HYJTEO
23 | A)z=1 59 | 2, nBa, nByM
24 | A){0,0,1} 60 |-0,5; -0.5
25 | A)y-z=0 61 | -9
26 | 1b,2A 62 | 4, yeTslpe, yeThIpEM
27 | 1B,2A 63 | 2, 1Ba, NIBYM
28 | 1B,2A 64 | -26
29 | 1B,2A 65 | 8, BoceMb, BOCbEMH
30 | 1B,2A 66 |-1
31 | 1A,2B,3b 67 | 6, mecTh, MIeCTH
32 | 1B,2A 68 | 2, 1Ba, NIBYM
33 [ 1A,2b 69 | 10, necarb, gecatu
34 | 1Bb,2A 70 | 4, geTwIpe, YeThIpeM
35 | 1A.2B
JdemoBepcus

KoMmjieKT TecTOBBIX 3aaHul

Komnerennusi YK-1. Crioco6eH OCYIIECTBIATh MOUCK, KPUTUUECKUM aHAIM3 U CHUHTE3
nH(pOpMaLKUY, TPUMEHATh CUCTEMHBII MOAX0/ Ui PellIeHUs OCTaBICHHbBIX 3a/1a4

Nuaukarop YK-1.3. Bnageer HaBbIkamMu TOWICKa, cOopa ¥ 0OpabOTKH, KPUTHYECKOTO
aHaJl3a W CHHTe3a WH(GOpMallMy, METOJAMKONW CHCTEMHOTO IMOAXO0Ja B Mpolecce peuieHUs
MTOCTABJICHHBIX 3aJ1a4

Jducnunianaa MareMmaTuka

3ajaHus 3aKpHITOr0 THIIA
3agaHus aJIbTEPHATHUBHOIO BbIOOpa
Buvibepume 00un npasunvHulli omeem

IIpocreie (1 ypoBeHb)

1Onpenenurens MaTpulisl A paBeH 2. Toraa onpenenuTens TPaHCIOHUPOBAHHON
MaTpUIbl PaBEH

A)?2

b) -2

B) 0,5

2 BeposTHOCTB JOCTOBEPHOTO COOBITUS paBHA
A)l

b)O0

B)-1



Cpenne —cJi0:xkHbI€e (2 ypOBEHb)

3. Ypasuenne Ax+By+C=0 mpu C=0 ompenemnsiet mpsamyro

A) IpoOXOIAIIYI0 Yepe3 HAYAJI0 KOOPAUHAT
b) mapamnensuyio ocu OX
C) nepnenaukynspayto ocu OX

4 TpousBoanas Gpynknuu y=sin(3x+1) paBHa

A) 3cos(3x+1)
b) -3cos(3x+1)
B) cos(3x+1)

5 [MpousBoanas Gpynkuuu y=In(COSX) paBHa

A) -tgx
b) tgx
B) ctgx

6 Mopaa ciy4ailHOW BEJIMYMHBI OKA3bIBAET €€ 3HAUCHUE
A) HauboJiee BeposiTHOe

b) cpennee

B) nHanmensbIee

7 B xopoOke 7 cuHMX M 3 KpacHbIX KapaHpjamia. Hayraag B3siM OJMH KapaHAIl.
BeposTHOCTE TOTO, UTO OH - CHHUM, paBHA

A) 0,7

b) 0,3

B) 1

8 lns muddepennmpyemoit pyuxuuu f(X) mocratounoe ycmosue yobIBaHUsS
UMeeT BUJI

A)P(X) <0
B)f (X) >0
B) f(X) =0

9 dyukuus f(x) muddepenirpyema B Touke a U UMeeT B Hell akcTpemyM. Torma

A)f<@)=0
B)f“(a)>0
B)f ‘(@) <0

Caoxnble (3 ypoBeHb)



10 YpaBHeHue miockocTu, npoxo et uepes Tpu Touku A(1,0,1), B( 0,1,1) u C(0,0,1)
AMEET BUJ

A)z=1

b) x+y+z-1=0

B) x+z-1=0

3aIlaHI/Iﬂ Ha YCTAHOBJICHHUE COOTBETCTBUA

Yemanosume coomeemcemeue Meofcdy JleeblM U npaevim cm0ﬂ6uajwu.

IIpocteie (1 ypoBeHb)

11 VYcraHoBuTe COOTBETCTBHE MEXIYy NPSAMBIMH U HX YIJIOBBIMH KO3((ULIHEHTaMU
(1B,2A):

3 12x+6y-9=0 A)7
4 7x-y+5=0 b) -2
B)2

Cpenne-cioxnbie (2 ypoBeHb)

12 YcraHoBUTE COOTBETCTBUE MEXKIY GYHKIMSIMU U UX Mpou3BoaHBIME (1B,2A):

1 y=Incosx A) y’=ctgx
2 y=Insinx B) y '=tgx
B)y '=-tgx

13 YcranoBuTe COOTBETCTBUE MEXAY GYHKIUAMHU | uX nepBooOpasubiMu (16,2A):

A) F(x) =sinx
1 y=sinx B) F(x)=-cosx
2 Yy=COSX B)F(x)=cosx

14 YcraHoBuTe COOTBETCTBUE MEX Y HUD(epeHIInalIbHBIM YpaBHEHHEM IEPBOT0 MOPsIKa
u ero tunoM (1b, 2A):

1 xy’+ysiny=0 A) Jluneiinoe

2 y’+ysin x=x+8 b) C pa3nensromumucs nepeMeHHbIMU
B) Oagnoponnoe

Caoxnbie (3 ypoBeHb)

15 VYcraHoBute cooTBeTCTBHE MEXAY MU (EepeHIInalIbHbIM YpaBHEHHEM U €r0 BHIOM
(1A,2B):



1y’-12y’+35y=0 2 y’’-12y’-36y=sinx



A) oaHopoaHopoHOEe AuddepeHInaIbHOE YPaBHEHHE BTOPOrO HOPSIKA C MOCTOSHHBIMU
KoahumeHTaMu

b) HeognopomHOoposHoe —uddepeHIManbHOE — ypaBHEHHE  BTOPOrO  IOpsiAKAa €
MOCTOSIHHBIMH KO3 (purineHTamMmu

B) omnopomnoponnoe muddepennnanbHoe ypaBHEHUE TIEPBOTO MOPSAKA C TOCTOSTHHBIMU
KoahpumeHTaMu

3a)1amm OTKPLITOr0o TUIIA

33}13HI/IH Ha J0MMOJIHEHUE
Hanuwume nponyuwjeHrnoe 4ucio uiu Cuioe6o.

IIpocteie (1 ypoBeHb)
16 Monyns Bektopa {2; -3;6} paBeH (7, cemb, ceMm)
17 onmynb Bextopa {0; -3;4} paBen ___ (5, nATb, NATH)
18 3agana ¢pynkius y=5X . Torna 3Hauenne Y’ (1) paBuo (5, nsiTh, NSITH)
Cpenne-ciio:xHbIE (2 ypOBEHbB)
19 AGcmucca Touku nepecedeHus npsaMbix 2x +y-4=0ux +y+ 1 =0 paBHa
(5, nATH, NATH)

20 O6beM mapajureNenumeaa, mocTpoeHnoro Ha Bekropax (1; 2; 3), (2; 1; 1), (-1; 1; 0),
paBeH (6, miecThb, MIECTH)

21 KBagpatHas matpuna A uMmeeT oOpaTHYIO MaTpully, TOT/a U TOJIbKO TOrJa, KOorja ee
onpenenuTenb He paBeH (0, HOJIb, HOJTI0, HYJIb, HYJIIO)

22 CkansipHoe npousBeaeHue BekTopoB (1; 2; 3), (2; 1; 1) pauo __ (7,cemMb, cemu)

23 Kocunyc yria mexay npsambiMu 2X +y-4=0ux -2y + 1 =0 pases ___ (O,
HOJIb, HOJIKO, HYJIb, HYJIIO)

24 [IpousBonnas ¢yHkiuu y=2+C0s3X B Touke x=0 paBHa (0, HOTB, HOJIIO,
HYJIb, HYJII0)

25 IIpousBoanas ¢pyHkmu y=12X-tg7x B Touke x=0 paBHa (5, naTH, NIATH)
26 [TpousBoanas ¢ynkmu y=2sin3X B Touke x=0 paBHa (6, 1IeCTH, IIECTH)

27 Omnpenenurens Matpuipl A paBeH 9. Torzma ompenenutens TPaHCIIOHUPOBAHHOMN
MaTpUlbl paBEH (9, neBATH, 1EBATH)

28 Omnpenenurens MaTpullbl A paBeH 1. Torma ompenenutens 0OpaTHONW MaTPHIIBI PaBEH
(1, onuH, oHOMY, €IMHHUIIA, eTUHHIIE)



Caoxnble (3 ypoBeHb)

29 [Inomans KpuUBOJMHEHHOM Tpaneuuu, OrpaHUYEHHOW KpUBbIMM Y=4x, x=] u
otpe3koM [0, 1] ocu ox, paBHa (2, nBa, A1ByM)

30 [Tnomane KpUBOJMHEHHON Tpamenuy, OrpaHUYeHHOW KPHUBBIMH Y=2X+3, x=0),
x=2 un otpe3koM [0, 2] ocu ox paBHa (10, necsATh, 1ECATH)

Kiouu oTBeTOB

Ne Homep u BapuanT 16 | 7, cemb, cemu
TECTOBBIX | IPABWJILHOI0 0TBETA
3alaHu i
1 A)2 17 | 5, naTe, maTH
2 A)l 18 | 5, nsTh, naTH
3 A) IPOXOISAIIYIO Yepe3 19 | 5, AT, mATH
HAJaJI0 KOOPIMHAT
4 A) 3cos(3x+1) 20 | 6, mecTp, mecTu
5 A) -tgXx 21 | 0, HOJIb, HOJIIO, HYJIb, HYJITIO
6 A) HamboJree BEpOsSTHOE 22 | 7,ceMb, ceMu
7 A) 0,7 23 | 0, HOJIb, HOJIIO, HYJIb, HYJTIO
8 A) £(x) <0 24 | 0, HOJIb, HOJIIO, HYIIb, HYJIIO
9 A)f (@a)=0 25 | 5, mATh, IATH
10 A) z=1 26 | 6, mecTh, MeCTH
11 1B,2A 27 | 9, neBsATh, ACBATU
12 1B,2A 28 | 1, onuH, oqHOMY, €IMHUIIA, CTUHULIE
13 1B,2A 29 | 2, nBa, IByM
14 1B, 2A 30 | 10, mecsTh, necsatu
15 1A,2b






