MuHHCTEPCTBO CENBCKOTro X03siMcTBa Poccurickon denepanuu
denepanbHOE TOCYAAPCTBEHHOE OIOIPKETHOE 00pa30BaTEIIbHOE YUPEIKICHUE BBICIIIETO
oOpa3oBaHUs
«Ky30acckas rocy1apCTBEHHAsI CEILCKOXO03IMCTBEHHAS aKaIeMUSI»
Kadenpa marematuku, Gpuznku 1 vHOOPMALIMOHHBIX TEXHOJIOTUI

YTBEPXJIEH
Ha 3acelaHHH Kadeaps!
« 2 » ceHrabpsa 2019 r., nporokoa Ne 2
3aBeqyIOmHi Kadpeapoii
:’// H.A. Cepreera

a4
(noarmcs)

®OHJT
OLIEHOYHBIX CPEJICTB

MPUJIOKEHUE K PABOYEN ITPOI'PAMME JUCIHUATLIAHBI (MOIY.JIS)
b1.5.07 MATEMATHUKA

JUIsL CTY/ICHTOB 110 HAalPaBJIEHUIO MTOATOTOBKH OaKajiaBprara
20.03.02 ITpupomooOycTpoHCTBO U BOJIOMIONB30BaHKe Tpod b [IpupomooxpanHoe 00yCTpOHCTBO TEPPUTOPUIA

Pa3paborunk: Konnayposa N.I".

Kemeporo 2019



COJIEP)KAHME

1 IOKA3ATEJI U KPUTEPUN OLIEHMBAHMS KOMITIETEHIIMI HA PA3JIMUYHBIX DTAIIAX

NX ®OPMUPOBAHUAA, OITMCAHUE HIKAJI OLIEHUBAHUS ..o 3
1.1 TIEPEUCHD KOMITETEHIIMM ... vvveeiseititeesiieeeessstteeeessssteaessssbeeeesssseeeeesnsbea e s s sbe e e e s anbbeeeesannbe e e e s nbneeeennnnneeenas 3
1.2 Tloka3zaTenu U KpUTEPUH OLIEHUBAHUS KOMIICTCHIIUN Ha pa3IUYHBIX dTanax ux GpopmupoBaHus..... 4
IO @07 (621 12 (SR 110 e N RO 8 (S 5070: 1 1 TR PP PP 6
1.4 O6mias nporneaypa U CPOKU MPOBEIACHUS OLIEHOTHBIX MEPOTIPHATHI ...vvvvvvveesireesireesireessinessseesssnas 7

2 TUIIOBBIE KOHTPOJIbHBIE 3ATAHWS, HEOBXOIUMBIE JUIS1 OHEHKN 3HAHMIA,

YMEHUU, HABBIKOB ...ttt nn e e b e e e neennne s 9
2.1 Texkyuuidi KOHTPOIb 3HAHUM CTYIIEHTOB ...eeeiuvvrreessurrrreessstrreessassseeesassseessssssssessnssssesssssssseessnsseeessnsnenes 9
2.2 TIPOMEKYTOUHAST ATTECTALIMS ... .vveuveeeressreessreasseessseassesssseassesssseasesasseesseessneeabesssneesneessneesnesanneenrnesnns 37
2.3 TUnoBOM BAPUAHT UTOTOBOTO TECTUPOBAHMS «..cevvvvveeessirrreesasnreeeessstseessssssseeesassssseessssseesssssnneesssnsnees 42
2.4 TAITOBOM DK3AMEHALIAOHHBITT OVIIIET. ... eeetererrrsnnssseesssesssssnnssseesssessssssnssseessessssssnntnreessessssssnnnreeeresessnn 49

3 METOAMYECKUE MATEPHAJIBI, OIIPENEJIIOIIUE HTPOLUELY PbI OHEHVMBAHM S

SHAHUU, YMEHUU, HABBIKOB........c.ooiiiiiiiiii e 51



1 IOKA3ATEJM U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIUA HA
PA3/IMYHBIX ITAITAX UX ®OPMUPOBAHUSA, OIIMCAHUE HIKAJI
OLEHUBAHUA

1.1 IlepeyeHb KOMIETEHIIH

[lpomiecc w3y4eHWs UCHMIUIMHBI HAmpaBieH Ha (HOPMUPOBAHHE CIICTYIOIIIX
KOMIIETEHLIAN:

— IIK-16 cnocoOGHOCTh HMCHONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
AUCUUIUIMH, METOABl MaTeMaTHYeCKOTO aHalli3a U MOJEIUPOBAHUS, TEOPETUUYECKOTO U
AKCIEPUMEHTAIBHOTO HCCIIEIOBAaHUSA IIPU PEUICHUN TPOPECCUOHATBHBIX 3a/1a4.



1.2 Iloka3aTe i M1 KPUTEPUM OLIEHMBAHUS KOMIIETEHIMIA HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHus

KoneunsiMu pe3ynbTaTaMu OCBOSHUS MPOTPAMMBI TUCIUTUIAHBI SBJISIOTCS C(OPMUPOBAHHBIC KOTHUTUBHBIE JIECKPUTITOPHI «3HATHY,
«yMmeTby, «Buagetb» (31, Y1, BI, 32, V2, B2, 33, V3, B3), pacnucanHble 1O OTACIbHBIM KOMIETCHIUSIM. DOpMHpPOBAHUE STHUX
JECKPUNTOPOB MPOUCXOJUT B TEUCHUE M3YUYEHUS JUCLUUIUIMHBI MO 3TallaM B paMKax pa3IMYHOrO BHJA 3aHATUM U CaAMOCTOSITEIIbHOU

paboTHI.

Tabmuna 1 — CooTBeTcTBUE ATAnoB (YpOBHEH) OCBOEHUS KOMIIETEHUMHU IJIAHUPYEMBIM pe3yJibTaTaM OOYYEHUS U KPUTEPUSIM HX

OLICHUBAHUA
Jtan (YpoBeHb) [lnanupyembie Kputepun onieHuBaHus pe3yJabTaTOB 00y4eHUsI OueHounble
OCBOEHHSI KOMIIETEHIIUM | pe3yJIbTaThl 00y4eHus! 1 | 2 3 4 | 5 cpejacTBa

IK-16 CriocoOHOCTE UCITONIB30BaTh OCHOBHEIE 3aKOHEI €CTCCTBCHHOHAYYHBIX JUCHUINUINH, METOJAbl MaTEMAaTUYCCKOI'0 aHaJIn3a U MOACJIMPOBAHUA, TCOPCTUICCKOI'O U 3 KCIEPUMCHTAJILHOI'O

HCCJICA0OBAHMS TTPU PCUICHUA HpO(beCCI/IOHaJ'H)HbIX 3aga4

IlepBblii 3Tan

(mauano hopmupoBaHust)

Cnocoben nonumamo
OCHOGHbIE 3A4KOHbL
ecmecmeeHHOHAYUHbIX
OUCUUNTIUH

Buriajers: ®parmeHTapHoe B nenom ycnemHoe, Ho | B nenowm ycnemsoe, Ho | YcnemHoe u
HABEIKAMIL BIIJICHUE HABbIKAMU HE CUCTeMaTU4YeCcKoe cozieprkaree CHUCTEeMaTUYECKOE
- HCTIOTHb30BaHUS BIIaJICHUE HABBIKAMHU OTJIENBHBIC IPOOEITBI BIIaJICHUE HABBIKAMU
OCHOBHBIX 3aKOHOB HCTIOB30BaHUS BIIA/ICHUS HABBIKAMU HCTIOJIh30BaHUS Tecr,
OCHOBHBIX 3aKOHOB
He €CTeCTBCHHOHAYYIHBIX OCHOBHBIX 3aKOHOB HCTIOJIh30BaHUS OCHOBHBIX 3aKOHOB cobecemoBaHue,
€CTeCTBCHHOHAYTIHBIX
O BJIaJeeT | AWCIUILTUH B 3 €CTeCTBCHHOHAYTHBIX OCHOBHBIX 3aKOHOB €CTeCTBCHHOHAYYHBIX 9K3aMEHAIMOHHBIC
. po¢eCCHOHATBHOM JVCIUTUTAH B €CTeCTBCHHOHAYYHBIX JTUCHIUTUIAH B MaTepHabl
po¢eCCHOHATBHOM . .
IeATETBHOCTH JEATENBHOCTH npodeccuoHaTbHOM JHUCIUIIINH B 3 npodeccuoHabHOM
Bl JIeSITEIbHOCTH npoQeCcCUOHATBHOM JIeSITEIbHOCTH
JIeSITEIbHOCTH
®parmeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemnoe, Ho | YcneuHoe U
Ymern: YMEHHE UCII0Ib30BaTh HE CHCTEMaTH4YEeCKOe coJieprkaree CHUCTEMAaTUYECKOE
HUCIIOJIB30BATh OCHOBHBIC 3aKOHbI YMEHUE UCTIOJIL30BATh OTACIIBbHBIC npo6en1;1 YMEHUE UCTIOJIb30BATH
OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX OCHOBHBIC 3aKOHBI YMEHUA UCTIOJIB30BATh OCHOBHBIC 3aKOHbI TCCT,
€CTeCTBCHHOHAYYIHBIX He JUCIUTUIAH B €CTeCTBCHHOHAYYHBIX OCHOBHEBIC 3aKOHBI €CTeCTBCHHOHAYYHBIX cobecemoBaHue,
JUCIUTUIAH B yMeer po¢eCCHOHATBHOM JVCIUTUTAH B €CTeCTBCHHOHAYYHBIX JTUCHIUTUTAH B 9K3aMEHAIMOHHBIC
poheCCHOHATBHOM JeSITeIbHOCTH poeCCHOHATBHOM JUCHUTUIAH B poeCCHOHATBHOM MaTepHuabl
JeSITeTBHOCTH JeSITeIbHOCTH po¢heCCHOHATBHOM JeSITeIbHOCTH
Y1 JIeATeIIbHOCTH
®dparMeHTapHbIE B nenom ycnemnsie, Ho | B menom ycnemrHeie, Ho | YcIeniHsie U
3HaTh: 3HaHMSI 00 OCHOBHBIX HE CUCTEeMaTHYECKHe coJieprkarniie CUCTEMATHUYECKHE
OCHOBHBIE 3aKOHBI He 3aKOHAX 3HaHMSI 00 OCHOBHBIX OTJIENbHBIE TPOOETIHI 3HaHHUS 00 OCHOBHBIX CobecenoBanue,
€CTCCTBCHHOHAYYHBIX 3Haer €CTCCTBCHHOHAYYHBIX 3aKOHax 3HAHUS 06 OCHOBHBIX 3aKOHaXx SK3aMCHAIIlMOHHBIC
JAUCLIUITIIMH JAUCLUIIIINH €CTCCTBCHHOHAYYHBIX 3aKOHax €CTCCTBCHHOHAYYHBIX MaTepuralbl
31 JAUCLUIIIINH €CTCCTBCHHOHAYYHBIX JAUCHHUIIIINH

JHACIUIIINH




Jtan (YpoBeHb) IInanupyemsbie Kputepun oueHuBaHus pe3yabTaTOB 00y4eHUsI OueHouHbIe
OCBOEHUSI KOMIIETEHIINH | Pe3yJIbTAThI 00yUeHHs 1 2 3 4 5 cpeacTBa
Buiajers: ®parmeHTapHOE B uenom ycnemnoe, Ho | B nenom ycnemHoe, Ho | YcnemHoe u
B aTO.M BIIAJICHHUE alIIapaToM HE CHCTEeMaTH4eCKoe conepxariee CHCTEMaTHYECKOe
MaTeI;/I ATHUECKOrO MaTeMaTHIECKOTO BIIAJICHHUE alIIapaToM OTJIeNBHBIC TIPOOEITBI BIIAJICHHUE almapaToM Tecr,
S — He MOJICITPOBAHUSI ITPH MaTeMaTHIeCKOTO BIIAJICHUS alllIapaToM MaTeMaTHIeCKOTO cobecemoBaHue,
emeHHII)/I sanau p BJIAJCCT | PEUICHUU 3a/1a4 MOJICITPOBAHUS IIPH MaTeMaTHIEeCKOTO MOJICITUPOBAHUS IIPH 9K3aMEHAIMOHHBIC
P ASTMHOR PO Pa3IHIHON IPHPOIHI pelIeHnn 3a1a4 MOJICTTHPOBAHUS IIPH pemeHnn 3a1a4 MaTepHabl
%2 pHp PA3IMYHON IPUPOIBI pelIeHUN 3a1a4 Pa3IMYHON MPUPOJIBI
Pa3IMYHON MPUPOJIBI
VMeTh: ®parmMeHTapHoe B nenom ycnemHoe, Ho | B nenom ycnemsoe, Ho | YcnemHoe u
Bropoii 3Tan I I/IMeI;HTL OCHOBHbLE yMEHUe IPUMEHATh HE CHUCTeMaTH4ecKoe cojiepaaliee cHCTeMaTHYeCcKoe
(mponomxeHue HpHeMH OCHOBHBIE IIPUEMBI YMEHHUE MPUMEHATH OTJeNbHBIC TPOOEITBI YMEHHUE MPUMEHATH Tecr
(I)OpMI/IpOBaHI/IH) P MaTEMATHUYCCKOI'O OCHOBHBIC ITPUEMBIL YMEHUE IPUMCHATDH OCHOBHBIC ITPUEMBIL ?
MaTeMaTHYECKOTO He cobecenoBanue,
Cnocoben npumenamo MOJIETIUPOBAHUS IIPU MaTeMaTH4eCKOTro OCHOBHBIC ITPHEMBI MaTeMaTHYECKOro
MOJICITAPOBAHUS IIPH yMeer 9K3aMEHAIMOHHBIC
OCHOG6HblE MemoObl elmeRmy 3121 pelIeHnn 3a1a4 MOJICITHPOBAHUSI IIPH MaTeMaTHIEeCKOTO MOJICITPOBAHUS IIPH MATEDMALLL
ecmecmeeHHOHAYUHbIX paganOﬁ PHPOIEI Pa3IHIHOMN IPHPOIBI pelIeHnn 3a1a4 MOJICITHPOBAHUSI IIPH pelIeHun 3a1a4 P
oucCyunIUH ];2 pHp Pa3IHIHON IPUPOIBI pelIeHun 3a1a4q Pa3IHYHOMN IPHPOIBI
Pa3NUIHON IPUPOIBI
3paTh: ®parMeHTapHbIE B nenom ycniermneie, Ho | B menom ycnemHeie, Ho | YcremHsie U
OCHOBHBIE MIPHHLIITEL 3HaHUSI 00 OCHOBHBIX HE CHCTEMAaTUIECKUE CoJIepIKaIIie CUCTEMaTHYECKHE
P MpUHIOUIIAX MOCTPOCHUA 3HAHUS 00 OCHOBHBIX OTACIIBbHBIC npo6en1;1 3HaHUS 00 OCHOBHBIX
MIOCTPOCHHUSI U CobecenoBanue,
He nu KHaCCI/I(bI/IKaHI/II/I MpUHIOUIIAX MOCTPOCHUA 3HaHUS 00 OCHOBHBIX MpUHIOUIIAX MOCTPOCHUA
KJIacCU(PUKAIINIO 9K3aMeHAIMOHHbBIE
3HAeT MaTeMaTHYECKHUX U Kjaccudukanuu NPUHLMUIIAX TOCTPOSHUS | U KiacCHu(UKAIUU
MAaTEMATHYCCKUX o MaTepuralibl
Moz[eneﬁ MO/JCJICEU MaTeMaTHYCCKUX n KJ'IaCCI/I(bI/IKaHI/II/I MAaTeMaTHYCCKUX
3 MoJieneit MaTeMaTHYECKUX MoJieneit
MoJienen

OTanel (i)OpMHpOBaHI/ISI KOMHeTeHI_[I/If/'I PCAIUIYIOTCA B XOAC OCBOCHHUA IOUCHHUILUIMHBI, YTO OTPAXaCTCAd B TCMATHYCCKOM IIIAHC

JUCHUITIINHEIL.




1.3 Onucanue HIKaJ OEHUBAHUA

JIns  OLIEHKH COCTaBISIIONIMX KOMIETEHIMH TPU TeKylleM KOHTpPoJe u

NMPOMEKYTOYHOI AaTTeCTAllMM HCIONB3YyEeTCsl OalIbHO-PEUTUHIOBasi CUCTEMa OILICHOK.
IIpy oLeHKE KOHTPOJIBHBIX MEPONPUATUN IPENOAABATEND PYKOBOJACTBYETCS KPUTEPUIMU

OIICHUBAHUS pe3yJbTaToB oOydeHus (Tabmuma 1),

CyMMHUpYET Oaibl 3a KaxJ;oe

KOHTPOJIBHOC 3aJaHUC KW IICPCBOIHT HOHy‘{eHHBII‘/JI pe3yiibTaT B Bep6aHLHBIﬁ aHaJIoT,

PYKOBOJICTBYSCH Tabmuuei 2 u gpopmyoit 1.

Tabnuna 2 — ConoctaBiieHUE OLIEHOK KOTHUTHUBHBIX JECKPHUIITOPOB C PE3yJIbTaTaMu
OCBOEHUS IPOTPAMMBI TACIIUILINHBI

Beinosinenune .
Bana | CooTBeTcTBHE TPEOGOBAHUSIM KPUTEPHS Bep0OaJjbHbIii aHaJIOT
KpUTEepHUs
1 2 3 4
pe3yabTaT, COAEPKAIIUN TOIHBIN 85-100% ot
MPABUJIBHBIN OTBET, TIOJHOCTHIO MaKCUMAaJIbHOTO
5 - OTIIUYHO
COOTBETCTBYIOIIHUN TPEOOBAHHSIM KOJIMYECTBA
KpUTEpUsi 0asioB
pe3yJibTaT, COIEpKAINI HETIOJIHBIN
MPAaBUJIbHBIN OTBET (CTENEHb IMOJHOTHI
P © 65-84,9% ot
otBeTa — Oonee 65%) wim oTBeT,
M MaKCUMaJIbLHOTO
4 COJIep KA HE3HAYUTEIILHBIC XOPOIIO
. KOJINYECTBA
HETOYHOCTH, T.€. OTBET, UMCIOIIIHIA
0asioB 3aYTEHO
HE3HAYUTEIIbHBIC OTCTYIUICHUS OT
TpeOOBaHUHN KpUTEPHUS
pe3ybTaT, COACPIKAIIUNA HETTOJIHBIH
MIPABWJIBHBIN OTBET (CTENEHb TOTHOTHI
P { 50-64,9% ot
otBeTa — 10 65%) WM OTBeET,
. MaKCUMAaJIbHOTO
3 COJIep KaIfii He3HAUYNTEIIbHBIC yJIOBJICTBOPUTEIIEHO
. KOJIMYECTBA
HETOYHOCTH, T.€. OTBET, UMEIOIIHIA
6amioB
HE3HAYUTEIIbHBIC OTCTYIUICHHUS OT
TpeboBaHU KpUTEpUs
pe3yJIbTaT, COACPKAIIUN HETIOTHBIN 10 50% ot
5 NPaBUJIBHBIA OTBET, COACPIKAIINN MaKCHUMaJIbHOTO
3HAYUTEIbHBIC HETOYHOCTH, OIIHOKH KOJTMYECTBA
(ctenenp moaHOTHI OTBeTa — MeHee 50%) 0amioB HE
» 5 HEYJIOBIETBOPUTENHHO
HEMpPaBUIbHBIN OTBET (OTBET HE IO 0% ot 3a4TEHO
1 CYIIECTBY 3aJIaHUs1) HJIK OTCYTCTBHE MaKCHMaJIbHOTO
OTBETAa, T.€. OTBET, HE COOTBETCTBYIOILIUI KOJIMYECTBa
MOJTHOCTBIO TPEOOBAHUSM KPUTEPHUS 0ayI0B

PacueTr 1011 BBINOJIHEHUS] KPUTEPUS OT MAKCUMaIbHO BO3MOKHOW CyMMBbI OaJIjIOB
poBOJUTCA 10 hopmyie 1:

ka

A=

——=——--100%

S-Zmi
i=1

r7e N — KOIM4ecTBO (POPMHUPYEMBIX KOTHUTHBHBIX IECKPUTITOPOB;
M; — KOJIMYECTBO OLIEHOYHBIX CPEICTB I-r0 ACCKPUIITOPA;

Ki — OaJITIbHBII SKBHBAJICHT OIICHUBAEMOTO KPUTEPHS I-TO IECKPHUIITOPA;
5 — MakCHUMaJIbHbBIN OAJIJT OLIEHMBAEMOTO pe3yJibTaTa 00y4YeHUs.

(1)




3ateM mo Ttabnuue 2 (cronber; 3) ompenenseTcs MPUHAICKHOCTh HaWICHHOTO
3HaueHus A (B %) K J10Ji€ BBIOJHEHUS] KPUTEPHUS U COOTBETCTBYIOIIMM €My BepOalbHbBIN
aHaJIor.

BepOanpHBIM aHamOroOM pE3yJIbTaTOB 3aueTa SIBISIOTCS OICHKH «3a4TeHO / He
3a4TEHOY, JK3aMeHa — «OTIUYHOY, «XOPOITION, «YIOBJICTBOPUTEIHHOY,
«HEYIOBJICTBOPUTEIBHO», KOTOPBIE 3aHOCATCA B 9SK3aMCHAIIMOHHYIO (3a4ETHYIO)
BEIOMOCTh (B TO YHCIIE JJICKTPOHHYIO) M 3a4ETHYIO KHIKKY. B 3aueTHyI0 KHIDKKY
3aHOCATCSI TOJBKO TMOJIOKUTEIbHBIC ONEHKHU. [loamucaHHbIid mpernogaBaTeeM dK3EMIUIP
BEIOMOCTH CHAETCsl HE TMO3[HEe CICAYIONIEro IHS B JEKaHAT, a BTOPOW XPaHUTCA Ha
Kadeape.

B ciiygae HEsSBKHM CTyJIeHTa Ha 3K3aMEH (3a4eT) B DK3aMCHAIMOHHOW BEIOMOCTH
JIeJIAETCS OTMETKA «HE SIBUIICSD.

1.4 O0mas npouexypa U CpOKHU NPOBeIeHUs] OLEHOYHBIX MePONPUATHI

OneHuBaHUE pe3yJbTaTOB OOY4YEHUs CTYJEHTOB IO AUCLMIUIMHE OCYILIECTBIISETCA
II0 pErIaMEHTaM TEKYIETr0 KOHTPOJISI U POMEKYTOYHON aTTECTALlUN.

Texkymuii KOHTPOJIb B CEMECTPE MPOBOAUTCS € LENIbIO 00ECIIEUEHUsI CBOEBPEMEHHOM
OOpaTHON CBSI3U, U1 KOPPEKUUU OOYy4YEeHMs, aKTUBU3ALUU CAMOCTOATEIBHOW padOThI
CTYAeHTOB. OOBEKTOM TEKYILErO KOHTPOJIS SABJISIOTCS KOHKPETU3UPOBAHHBIE PE3YJIbTaThl
oOyueHus (yuyeOHble TOCTUKEHUS) 110 TUCLUIUIMHE.

CBoil  (pakTUYECKHII PEUTHHI CTYIEHT MOXET OTCIEKUBAaTb B CHUCTEME
anexkTpoHHoro ooyuenus Kemepockoro 'CXU (xypHa OLIEHOK).

[Ipy BO3HMKHOBEHUM CHOPHOM CHTyallld, OLIEHKAa OKPYTJSETCSA B MOJb3Y CTYJEHTA
(OKpyTJICHHE IO JECATHIX).

[IpomexyTouHas aTTecTalys MpeaHazHayeHa Juisi OObEKTUBHOIO MOATBEPKICHUS U
OLICHUBAHUSl JIOCTUTHYTBIX PE3YyJIbTATOB OOYyYEHHs IIOCJIE 3aBEPIICHUS HW3YYECHUS
mucuuIuinebel (i e€ yactu). dopma mpoMexyTOYHOM aTrTecTaldyd MO JAMCLMILIMHE
ompenenseTcs pabouyuM yIeOHBIM TUTAHOM.

HToroBas oleHka onpeaensercs Ha OCHOBAaHUM TaOJIHIIbI 2.

OpraHu3anuss ¥ IPOBEACHUE IPOMEXKYTOUHONW AaTTECTALMHU PETJIAMEHTHPYETCS
BHYTPEHHHMHU JIOKAJIbHBIMU aKTaMHU.

Knaccnueckas popma ciaum 3x3amena (codeceqoBanue)

DK3aMEH TPOBOJUTCS B yUEOHBIX ayJAUTOPHSIX WHCTUTYTa. CTYIEHT ClIy4ailHbIM
oOpa3zoM BbIOMpaeT Ounet. JIJis MOATOTOBKH K OTBETY CTYIEHTY oTBoautcs 60 MUHYT.
DK3aMEeHATOp MOXET 3a7aBaTh CTYJICHTaM JOTMOJIHUTEbHBIE BOMPOCH CBEpX OmIieTa 1O
nporpamMme AUCIUTUIUHBI.

Bo BpeMss MOATOTOBKH, WCIOJb30BAHUE KOHCIEKTOB JICKIMH, METOJINYECKON
JUTEPATYPhl, MOOWJIBHBIX YCTPOHCTB CBS3M M JPYTHX HCTOYHMKOB HWH(POPMAIIUU
sanpenieHo. CTyACHT, YIWYCHHBIA B CIIMCBIBAHUH, YIAISCTCS U3 ayJUTOPUN U B 3a4CTHO-
DK3aMEHAIIMOHHYI0  BEJIIOMOCTh  CTaBUTCS  «HEYAOBIICTBOPUTEIBHO». B  ciydae
TO0OpPOBOJILHOTO OTKa3a OTBEYAaTh Ha BONPOCHI OWIIETa, IMpENnoaaBaTelib CTaBUT B
BEJIOMOCTH OIICHKY «HEYJIOBJICTBOPHUTEILHO.

CTyAaeHTBI WMEIOT MPaBO JieJlaTh YEPHOBBIC 3allMCH TOJHKO Ha YEPHOBHKAX
BBIJIaHHBIX TIPEIIOIaBaTEIIEM.



JK3aMeHAIMOHHOE TECTUPOBAHUE

DK3aMEHAIIMOHHOE TECTHPOBAHWE TIPOBOJAUTCS B JIEHh JK3aMeHa B ¢opmarte
KOMITHIOTEPHOTO TECTUPOBAHUS B CHCTEME AJIEKTPOHHOTO O0yUYCHUSI.

Jlns  mpoBeneHUsT  TECTUPOBAHUS  BBIACISICTCS  ayJUTOpUsl,  OCHAIllCHHAas
KOMITBIOTEpAMH C JIOCTYIIOM B C€Th MHTEpPHET. B X0/1¢ BBINOIHEHUS TECTa UCIOJIb30BaHHE
KOHCIIEKTOB JICKIIUM, METOIMUECKOMN JTUTEpaTyphl, MOOUJIBHBIX YCTPOUCTB CBI3U U APYTUX
HMCTOYHUKOB HMH(GOpPMAIIUK 3arpelieHo. Pe3ynbTarsl CTyJeHTa, HApYIIMBIIETO MpaBUja
IPOBECHUS PK3aMECHAIITMOHHOTO TECTUPOBAHUSA, aHHYIUPYIOTCSA. CTyACHTHI UMEIOT MPABO
JenaTh YEpPHOBBIC 3alMCH TOJIBKO Ha YEPHOBUKAX BBIJAHHBIX TIperojiaBaTeeM, IpU
IIPOBEPKE YEPHOBBIE 3aMMKMCH HE PACCMATPHUBAIOTCS.

[IpoBepka TecTa BBIMOJHIECTCS aBTOMATHYECKH, PE3yJbTaT COOOIIAETCS CTYIACHTY
cpa3zy Mocje OKOHYaHUsI TECTUPOBAHMUSL.

WTOroBBIN TECT COCTOHUT M3 15 BONPOCOB, CKOMIIOHOBAHHBIX CIIYY4allHBIM OOPa3oM.
Bpewms tectupoBanust 90 MuHyT.

CTy,ZleHTBI, HC IpomcaAmnc IIPOMCIKYTOUYHYIO aTTCCTALIUIO IIO Fpa(bI/IKy ceccun,
HOJIDKHBI JIMKBUIWPOBATH 3aJOJZKCHHOCTb B YCTAHOBJICHHOM ITOPAIKCE.



2 TUITIOBBIE KOHTPOJIBHBIE 3ATAHUS, HEOBXOAUMBIE J1JISA

OLIEHKH 3HAHUH, YMEHWI, HABBIKOB

2.1 Texyuuii KOHTPOJIb 3HAHUI CTYI€HTOB

KommiekT BOnpocoB Jisi codece10BaHMs

Pasznen 1. DiieMeHTBI JIMHEHHO U BEKTOPHOI ajredpbl

RHBOooo~NokwWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.

Omnpenenurenu |1, 11l nopsaka.

CaoiicTBa onpeaeauTeneil.

Anrebpanyeckoe JOTOJTHEHUE JIEMEHTA OMPeIeTUTENs.

CnocoObI BEIYUCIICHUST ONIPEACIUTEIICH.

Pemenue cucrem MHENHBIX ypaBHEHH MeTonoM Kpamepa.

[TonsaTue matpuibl. Buasr MaTpu.

JlencTBUS HAZl MAaTPULIAMH.

OOparnas matpuiia.

Marpu4HbIi METOJI PELLICHUSI CUCTEM JIMHENHBIX YPABHEHUH.
Pemenune cucrem NTMHENHBIX ypaBHEHU MeToA0M ['aycca.

Panr marpuiipl.

Teopema Kponekepa-Kanenn.

UccnenoBanue cucteM M-IMHENHBIX C N-HEU3BECTHBIMU.
Koopaunate! B mpoctpancTse. [loHATHE BEKTOpA.

[Ipoeknuus BEKTOpa Ha OCh U HA OCH KOOPIMHAT.

Pa3noxenue BekTopa no 6asucy.

JInHelHbIEe Onepalyy HaJl BEKTOPaMHU.

Hanpagistomme KOCHHYChI BEKTOPA.

CkansipHOE TPOU3BEICHUE BEKTOPOB, €TI0 CBOMCTBA.

BripaxxeHne CKaISIpHOTO MPOU3BEACHUS Y€PE3 KOOPAUHATHI BEKTOPOB.
Yroa Mexly BEKTOpaMH.

VYcoBue neprnesauKyJIsIpHOCTA BEKTOPOB.

BekTopHoe npousBeIecHUE BEKTOPOB, €r0 CBOMCTBA.

BripaxxeHne BEKTOPHOTO MPOU3BEACHUS YEPE3 KOOPAUHATHI BEKTOPOB.
YcnoBre napaminenbHOCTH BEKTOPOB.

['eomeTpudecknii CMBICII BEKTOPHOTO TPOU3BEACHUS.

CwmenranHoe mpou3BEICHUE TPEX BEKTOPOB, EM0 CBOKMCTBA.
BripaxkeHne cMENIaHHOTO MPOU3BEACHUS YePE3 KOOPIUHATHI BEKTOPOB.
VY cl10BUE KOMITAHAPHOCTH TPEX BEKTOPOB.

['eoMeTpryuecknii CMBICIT CMEIIAHHOTO MTPOU3BEICHMUSI.

Paznen 2. AHaIuTHUYECKAsl FeOMETPUA HA MJIOCKOCTH

oghkowdrE

[IpssmoyTOJIBHAS cUCTEMA KOOPAUHAT.

[TossapHas cucreMa KOOpIMHAT.

dopMyIIbl IEPEXO1A U3 OJJHOW CUCTEMbI KOOPIMHAT B IPYTYIO.
Paccrosaue Mexay IBymMsl TOUKaMH.

Brruncnenue miomaan TpeyrojJbHUKA MO 33IaHHBIM BEPIITUHAM.
DopMyIIbl I€JIEHUE OTPE3Ka B JAHHOM OTHOIIIEHHUH.
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7 DopMyIibl AEJIEHUS OTPE3Ka MOMOJIaM.

8. YpaBHeHUE IPSMOM € YTIIOBBIM KO3(PHUITMEHTOM.

Q. YpaBHEHHE IPSAMOU, NPOXOJAIIECH YePE3 IBE JAHHBIE TOUKHU.
10.  VYroa mexmy IByMs IPSIMBIMHU.

11.  YcnoBus mapamienbHOCTH U MEPICHIUKYISIPHOCTH JBYX MPSIMBIX .
12. OOmiee ypaBHEHHE MPSIMOM.

13.  YpaBHeHHE NpsMOil «B OTPE3KaxX».

14. T'eoMeTpUYeCKUI CMBICI YPABHEHUS MIPSIMOM «B OTPE3KAX).
15. PaccrosiHue OT TOYKHU A0 MPSMOM.

16.  Oxpy>XKHOCTb.

17.  DOnnumnc.

18. T'umepOoua.

19. IlapaGomna.

20. HMuBapuaHT TUHUU BTOPOTO MOPSIIKA.

Pa3znen 3. BBegenune B MareMaTHYeCKHI aHAIN3

1. [TonsiTue pyHKIMU, CITOCOOBI 3aaHUSI.

2. CrnoxxHast pyHKUUS.

3. HesBHoe 3ananue QyHKImu.

4, [TapameTrpuueckoe 3a1anne QPyHKIUU.

5. OrpaHuyeHHbIe PYHKITUH.

6. [TocnenoBarenbHOCTD. [Ipenen mocnenoBaTeIbHOCTH.

7. [Ipenen pyukuuu npu x—a.

8. OaHOCTOPOHHME TIPECITHI.

Q. CBsi3p MEXly OJHOCTOPOHHUMH TIpEIeTaMH U TIPEaeaoM (QyHKITUH.
10. TIlpenen ¢hyHKIUU TPU X—>0.

11. ®yskuus, cTpemsmasics K 0eCKOHEYHOCTH.

12. beckoHeUHO-00bIIAS BETHYNHA.

13. beckoHeUHO-Majble BETUIUHBI U UX CBOMCTRBA.

14.  Css3b Mexly OECKOHEUHO-MaIbIMU U OECKOHEYHO-00JIBIIMMHU BETMYMHAMMU.
15.  OcHOBHBIE TEOPEMBI O TIPEaeIIax.

16. IlepBbIil 3aMeyaTEIBHBIN TTPEACIL.

17. Bropoii 3aMeuaTeNbHbIN Mpeaes.

18. HempepsiBHOCTH PyHKIIHH.

19. Toukwu pa3pbiBa QyHKIIHH.

20. Knaccudukamms Todek pa3pbiBa.

Paznen 4. luddepenunanbHoe ucuucjieHue GyHKIMU OHOM epeMeHHOM
[TonaTHE TPOU3BOIHOM.

['eomeTprUUeCKUA CMBICI IPOU3BOIHOM.

YpaBHEHHE KacaTeJIbHOU U HOPMAaJIU.

DU3NYECKUN CMBICII IIPOU3BOIHOM.

Huddepenunpyemocts QyHKIUH.

OcHoBHbIe npaBuiia AuddepeHunpoBaHus GyHKINMN.

TaOnuia OCHOBHBIX TPOU3BOIHBIX.

[TpousBogHAas CIOXKHOUW (PYHKITUH.

NGk owdE
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Q. [IpousBoaHas GyHKIMHU, 3aJaHHON HESBHO.

10. TIpousBognas morapudmuyeckoi PyHKIIUH.

11. Cnoxxnas moka3arenbHast QyHKIIHSL.

12.  Jlorapudmuueckoe nuddepeHurpoBaHume.

13. TIpousBoanas obpaTHOU QYyHKIIUH.

14.  TIpou3BoaHbIE OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIIUHA.
15. TIpousBoaHble PYHKIIHMA, 3aJaHHBIX TAPAMETPUUECKHU.

16. Huddepennman pyHkImu.

17.  Tlpunoxenus nuddepeniuana.

18. T'eomerpuueckoe 3HaueHue auddepeHinana.

19. IIpousBoaHBIEC BHICHINX MOPSIKOB.

20. MexaHnnyeckoe 3HaYe€HHUE BTOPOI ITPOU3BOTHOM.

21. JIudbdepenimansl pa3IMuHbIX TOPSIIKOB.

22. IlpaBumo Jlonuras.

23. OcHoBHbIC TeopeMbl U HepeHITNaTBLHOTO HCUNCISHUS.

24. Ilpu3HaK MOHOTOHHOCTH (PYHKITHH.

25. Touku JOKAJIBHOTO AKCTPEMyMa.

26. Heo0xomumoe ycaoBHE JIOKATLHOTO AKCTPEMyMa.

27. JlocTaTo4HBIE YCIOBHS JIOKATHHOTO IKCTPEMYyMa.

28. Touku neperuda rpaduka QyHKINM.

29. HanpaBneHue BBITYKIOCTH (QYHKITUH.

30. HeoOxoaumoe ycioBUe CyLIECTBOBAHUS TOUKH Ieperuoa.

31. JlocTaTo4yHOE YyCJIOBHE CYIIECTBOBAHHUS TOUKH MEperuoa.

32.  AcumnToThl rpaduka GyHKIIUH.

33. OO6mias cxeMa HcclIeIOBaHHS U TTOCTpOeHUs rpaduka PyHKIIUH.
34. HauOonbIlee 1 HaMMEHbIIIEE 3HaUCHHE (PYHKIIMU Ha OTPE3KeE.
35. [lpunoxenus nud@epeHIraIbHOTO HCYUCICHHS K 33a/layaM T€OMETPHUH.

Pa3znen 5. UaTerpajbHoe ucunciieHue GyHKIUM OJHOM NepeMeHHO|
IlepBooOpa3Hasi PyHKIIMU U HEONIPEAECICHHbIA HHTErpall.

OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOTO NHTETpaa.
HenocpencrseHHOE HHTErPUPOBAHHUE.

HNaTerpupoBanne noACTaHOBKOW B HEOIIPEICIICHHOM UHTETPAJIE.
WHTerpupoBaHue 1o 4acTsM B HEOIIPEAECIIEHHOM UHTErpale.
WNHTerpupoBanre MpOCTEUINX PAlMOHATBHBIX APOOECH.

Paznoxenue panrioHagbHBIX ApoOEit Ha MpOCTEHIIIHeE.

Meron HeonpeneneHHbIX KOd(DPHUITUESHTOB.

WNHTterpupoBaHre TPUrOHOMETPUYECKHUX (DYHKIIHM.

0. VYHuBepcaibHasg TPUTOHOMETPHUUYECKAs MOJICTAHOBKA.

11. Omnpenenenublii uHTErpai. Ero reomeTpuyeckuii CMbICIH.

12. OcHOBHBIE CBOMCTBA ONPEICTICHHOT0 HHTErpaJa.

13. Beruucnenue onpeneneHHoro uaTerpana. @opmyna Hetotona-JleiiOuuiia.
14. Metox 3aMeHbI IEPEMEHHOMN B ONpEIeIEHHOM HHTETpasle.

15. HWHTerpupoBaHue MO YACTSAM B ONPE/ICTICHHOM HHTErpae.

16. HecobctBennsiit unterpai. HTerpanbl ¢ 6ECKOHEYHBIMH MPEICITaMH.
17. HecobctBeHHbIit nuHTErpal. HTErpambl OT pa3phIBHBIX (PYHKITUH.

HOoo~NoORWNE
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18.
19.
20.
23.
24,
25.

[TpubnnxeHHOe BBIYUCIIEHUE ONPEACICHHBIX HHTETPAJIOB.
Brruuciienue nionaan KpuBOJIUHEMHON TPANELIHUH.
Bpruncnenne mMHbBI 1yTd KPUBOU.

Brruncnenne miomaaym KpUBOJIMHEUHOTO CEKTOPA.
Brraucnenne oobema Tena BparieHusl.

Bpruncnenne miomanay noBEpXHOCTH BPALICHHUS.

Pa3znen 6. ®yHKUMSI HECKOJIbKHUX NepeMeHHbIX

1.  Tlonstue GyHKIMU HECKOJIBKHUX MEPEMEHHBIX.

2. Oo6nacTh onpenesneHus, MHOKECTBO 3HAUEHUI U CIIOCOOBI 3a/1aHMUS.

3. YacrtHble mpupaieHus PyHKIIUU HECKOIBKUX MEPEMEHHBIX.

4.  YacTHble MPOU3BOIHBIC IEPBOTO MOPAJIKA PYHKIIUU MHOTUX TIEPEMEHHBIX.

5.  Tlonusii quddepennnan QyHKIMA MHOTUX TIEPEMEHHBIX.

6.  IlomHoe mpuparienue GyHKIUU ABYX MEPEMEHHBIX.

7. dopmyna npubIMKEHHOTO BEIYUCICHHS (PYHKIIMU ABYX EPEMEHHBIX.

8. I'paguent pyHKIMH.

9.  IlpoumsBogHas (pyHKIMHM MHOTHX TEPEMEHHBIX B TOYKE IO HAIPABIICHUIO
BEKTODA.

10. YactHble NpOU3BOAHBIE BHICHINX NOPAIKOB (YHKIIMN MHOTHX IIEPEMEHHBIX.

11. JuddepeHnimanbl BICHIUX MOPSAKOB (DYHKIIMM MHOTHX ITEPEMEHHBIX.

12.  DxcTpemyM (pyHKIIMM MHOTUX MEPEMEHHBIX.

13. Heobxoaumoe ycloBHE CYILIECTBOBaHMS J3KCTpeMyMma (QYHKIUM JABYX
NIEPEMEHHBIX.

14. JlocrarouHO€ YCJIOBHE CYIIECTBOBAaHUS OJKCTpeMyMa (yHKUIHMH JBYX
NIEPEMEHHBIX.

15. HccnenoBanue QyHKIUU ABYX NEPEMEHHBIX B 3aMKHYTOW 00JIaCTH.

Pa3zpnen 7. Teopusi pyHKIIMH KOMILJIEKCHOM MepeMeHHOM

ok whE

[ToHsiTHE KOMIIJIEKCHBIE YHCTIA.

JlelicTBHs HAJl KOMIJIEKCHBIMHU YUCJIAMH.
Tpuronomerpuyeckas Gopma 3amucu KOMIUIEKCHOTO YHCTIA.
[TokazaTenbHas popMa 3aMCH KOMIUIEKCHOTO YHCIIA.
HuddepennmpoBanue GyHKIUNA KOMILUIEKCHOTO YHUCIIA.

Paznen 8. ludpPepennuanbHbie ypaBHeHH s

Nk~ wdE

9.

HuddepeHunanbHble ypaBHEHUS IEPBOTO MOPSIKA.
Juddepennnanbabie ypaBHEHUS C pa3IeSIIOIIMMUCS TEPEMEHHBIMHU.
VYpaBHeHus B MOJIHBIX AuQdepeHImanax.

Opnopoanbie AuddepeHraIbHble ypaBHEHUS IEPBOro NOPsAKa.
JIuneiinpie nuddepeHIanbHble ypaBHEHUS IEPBOTO MOPSIKA.
YpaBaenue bepHyim.

HubdepennmanbHbie ypaBHEHHS BTOPOTO MOPSAKA.

Huddepenuranbiable  ypaBHEHHs  BTOPOTO  TOpPSAKA, JOIMYCKAIOIIUe
MTOHM>KEHUE MOPSAIKA.
JIuHeiiHple OJHOPOJHBIE YPABHEHMS BTOPOTO MOPSAKAa C TOCTOSHHBIMU
ko3 uimenTamu.
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10.

JInHelHbIe HCOAHOPOJHBIC YPABHCHHUSA BTOPOI'O IOpsAAKa C IMOCTOSHHBIMHU

Kod(ppuneHTamu.

Pa3znen 9. Paabl

HOoo~NoORWNE

[TonsTue psana.

CymMa psana, CBOMCTBA PSZIOB.

Heo6xomumplii mpu3HaKk CXOIUMOCTH psija.

JlocTaTouHble MPU3HAKU CXOJIUMOCTH Psijia: IPU3HAK CPABHEHUS.
JlocTaTouHble MPU3HAKHA CXOJIUMOCTH: MPEACIbHBINA MPU3HAK CPABHECHMUSI.
JlocTaTouHbIe MPU3HAKKU CXOJMMOCTH psjia: Mpu3Hak Jlamamobepa.
JlocTaTouHble MPU3HAKUA CXOJUMOCTH psifa: npuzHak Koy,
JlocTaTouHble MPU3HAKHA CXOJIUMOCTH PsiJia: MHTETpaabHbI npu3Hak Koy,
3HaKo4YepeAYIOITUECS PSIbI.

[Ipuznak JleitOHuua.

3HAKONEPEMEHHBIE PSBIL.

AOCOIIOTHAS M YCIIOBHAsS! CXOJIUMOCTD PSIJIOB.

CrerneHHsble psAabL.

CBOMCTBA CTENIEHHBIX PAJIOB.

Teopema AGers.

HNHTepBan cXoQuMOCTH CTETIEHHOTO Psija.

Psan Teunmnopa.

Psn Maknopena.

Paznoxenue GpyHKIMIA B CTETICHHBIC PSIBL.

[Tpunoxenus psSAaOB K TPUOTUKEHHBIM BbIYUCICHUSIM.

Paszgea 10. OcHOBBI TeOpUM BEPOATHOCTEH

HOoo~NoORWNE

OCHOBHBIE IOHATHS TEOPUH BEPOATHOCTEN. BUbI COOBITHI.
Kiaccuueckoe onpeneseHre BEpOSITHOCTH.

OcHoBHBIE POPMYITBI KOMOMHATOPUKH.

OTHOcHUTeNbHAs 4acTOTa. Y CTOMYUBOCTh OTHOCUTENBHON YaCTOTHI.
CyMmMma u nipousBeieHre ABYX (HECKOIBKUX) COOBITHIA.

Teopema coKeHHS BEpOSTHOCTEH HECOBMECTHBIX COOBITHH.

[Tonnas rpynmna cOOBITHIA.

Teopema ciokeHUs BEpOSTHOCTEN COOBITHI, 00pa3yIOMIUX MOJHYIO TPYIITY.
[TpoTHBOIOI0KHBIE COOBITHS.

Teopema c10KeHHs BEpOSITHOCTEN MPOTUBOIOIOKHBIX COOBITHM.
3aBUCHUMBIC U HE3aBUCUMBIE COOBITHSI.

Teopema yMHOXKXEHUSI BEPOSATHOCTEH HE3aBUCUMBIX COOBITHH.
BeposiTHOCTh MOSIBIIEHUSI XOTSI ObI OJTHOTO COOBITHS.

YcnoBHast BEpOATHOCTb.

Teopema BepOSITHOCTH COBMECTHOTO TOSIBJICHUS 3aBUCUMBIX COOBITHH.
TeopeMa BepOSITHOCTH CYMMBI IBYX COBMECTHBIX COOBITHH.

dopMyIa OITHON BEPOATHOCTH.

®opwmyia baneca.

IToBTOpHBIE HE3aBUCHMBIE HcibITaHUA. Popmyita bepHyin.
JloxanbHas Teopema Jlamaca.
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21. WurerpanbHas Teopema Jlamaca.
22.  Cny4aiiHble BeIUYMHBI. BUbI CilydyallHBIX BEJIUYMH.

23. JluckperHass  ciydailHas ~ BeJIMYMHA. 3aKOH €€  pacIpeleseHHs.

MHOroyroJIbHUK pacrpeIeICHUsI.
24.  Tlpocteitmmii moTok coObiTrii. opmyna Ilyaccona.
25. UYwucnoBble XapaKTEPUCTUKH CITyIaWHBIX BETMYHH.
26. MaremaTtuyeckoe 0XKHIaHUE U er0 CBONCTBA.
27. Jlucmepcusi, CBOMCTBA AUCTIEPCUU, CITOCOOBI BRIYUCIICHUS TUCTICPCHUM.
28. Cpennee KBaJlpaTHUECKOE OTKJIOHEHUE.
29. HauvanpHbIC U IICHTPAIBHBIE MOMEHTHI.
30. HuterpanbHas QyHKIUS paclpeaesieHUs H €€ CBOMCTBA.
31. [I'paduk unTerpambHoi QYHKIIUU pacrpeecHus.
32. JIudbdepenmmanbaas GyHKIMS paclpeIesiCHHs, €€ CBONCTBA.
33. I'padux nuddepeHunanibHON GYHKIIMH pacpeIeICHUS.

34. Bpbluucinenue uHTErpagbHOM (QYHKIMK paclpenesieHuss [0 HW3BECTHOU

g depeHunanbHON QyHKIUY.
35. PaBHOMEpHOE pacmpenencHue BEpOSITHOCTEH.
36. UucnoBble XapaKTEPUCTUKNA PABHOMEPHOTO pacmpeaeiCHusI.
37. HopMmanbHbIN 3aKOH pacipeieIeHHs.
38. I'paduk MI0THOCTH HOPMATBLHOTO PACTIPEICICHUS.
39. YwucnoBble XapaKTEPUCTUKNA HOPMATBHOTO PACTIPEACTICHUS.
40. BeposTHOCTB NONaJaHMs B 33/1aHHBIN HHTEPBAJL.

KoMIuleKT TecTOBBIX 3aJaHNH MO pa3eiam

Pa3znesi: DiieMeHThI JTMHEHHON U BEKTOPHOM ajredpbl

1 -4 0
1. Omnpenenurens |3 —10 —8| paBeH ...

-2 5 3

A) -30

b) 10

B) 38

I -18

2x—3y =10,

2.  Ecmm (X,;Y,) — pelIeHHE CHCTEMBbl JMHEHHBIX ypaBHECHUIl

2x—-y=0.
X, +Y, paBHO ...
A) —1,5
b) -5
B) 2,5
I 10
4 -3 1

TO

3. Anredpanueckoe JOMOJHEHHE dJIeMeHTa 8, Matpuibl A=| 2 5 —7 | paBHO ...

3 2 1
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-1 2 1 -1
Ecnu Az[ ]HBZ[ 2],TOM3TpHLI3C=2A+B UMEET BU]T ...

B) [—1 3 J
8 -8

0 [o 1 }
4 -3

1 -2 -8 4 5
Janbl Matpuibl A= u B= , Torma matpuma A-B wumeer

—4 3 12 0 1

pPa3MEpPHOCTS ...

A) (3><3)

b) (3><2)

B) (2x2)

) (2><3)
X + X, — X, =2,
X, — X, =4,

Martpuunas (opma 3anmucu CHUCTEMbI JUHEUHBIX YpaBHEHUU

4X, +2X, —3%, =0.

AMEET BUT ...

3 1 -1)\(x 2
A1 -1 0 -[x2 [4

4 2 -3)lx) (o

31 -1)(x) (2
By|1 0 —-1||x,|= 4}

4 2 -3)\x 0

31 -1 2
B)[1 0 -1|(x X X)=|4

4 2 -3 0
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3 1 -1
D1 -1 0 |(x X X)=(2 4 0)
4 2 -3

—

7. Ecmu A(2;—-3;5) u B(-1;4;3), T0 pa3mokeHHe BEKTOpa AB 1o 0azucy I, i, k
UMEET BH ...
A)i+]j+8k
B) —2i —12j +15k
B) -3 +7] -2k
I 3i-7j+2k

8. Ecmu 5:37—217+IZ ub=2i+ T—ZE,TOF}I& BEKTOP a+2b umeer BU] ...
A) 7i -3k
B) 7i —=7] +5k
B)5i —j—k
Ni-j-k

9. Bekrop a=(5;—1; 1) nepnenaukymsiper Bekropy b =(-2;—3;—7), ecimu A paBHO
A) -1
b) -18
B) 1
I8

10. CxasspHOe mpom3BeneHHe BekTopoB d = (4;6;3) u b = (-5; 2; 6) pasHo ...
A) 25
b) -10
B) -25
I 10

Krou

1 2 3 4 5 6 7 8 9 | 10
I A b B I b B A A I

Pa3nen: AHaguTHYeCKasi reOMeTPHS HA MJIOCKOCTH

1. Paccrosiaue mexay toukamu A(—2; —5) u B(6;1) pasHo ...
A) 42
b) 10
B) 100
I -10

2. Hanabr Toukn M, (—4;3) u M,(6;5). Torma koopaunatel Toukum M , nemsmeit

orpe3ok M,M, nononam paBH®HI ...
A) Xy, 1) 5
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B) Ywm 2) -1

3) 4
4) 1
VYpaBHenue npsmoit, mpoxoasiieit uepes Touku A(4; 3) u B(L, —1), umeer BH ...
3
A) y=—X
)y 2
3
b) y=—-x+1
)y 2
4 7
B) y=—X——
)y 3573
4
INy=-—x+1
)Y 3

1
VYpaBHeHue npsiMon Y = 3 X —1 B oOuiem BH€ 3aMKUChIBACTCS ...

A) x-3y—-3=0
b) x-3y-1=0
B) 3x+y+3=0
I 3x-3y—-1=0
VpaBHeHuI0 mpsMoii, mpoxomsimied depe3 Touky C(8;10) mnepreHIUKYISIPHO

. 3
npsIMON Y = 2 X—9, COOTBETCTBYET YpaBHECHHE ...

4 2
A)y=—-x-=<
)Y 3573
4 2
b) y==X+—
)Y 3573
4 2
B) y==—X-—
)Y 3573
4 2
I y=—x-X+—=
)Y 3573
[Tpssmoit Y =5X + 3 nmapaiienbHa npsmas ...
A) y=5x+1
b) y=-5x+3
1
B) y==—x+1
) Y=zt
1
[N y=——x+3
)Y c
Paccrostaue ot Touku M (0;9) mo mpsimoit 3X+4y—16=0 pasHo ...
A) 0,8
b) 4
B) 20
I8
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8. Pajiyc OKpy»KHOCTH, 3aJaHHOI ypaBHeHHEM X’ + Y +2y—8=0, paBeH ...
A)3
b) 9
B) 24/2
I 4
2 y2
9. Ecnu ypaBHeHue rumnepOObl UMEET BUJL 36 19 =1, TO MIMHA ACUCTBUTEIIBHOU
MOJIyOCH paBHa ...
A) 36
b) 7
B) 49
I')6
10. VYcraHOBUTE COOTBETCTBHE MEX]Y KPUBBIMHU BTOPOTO MOPSJIKA U UX YPaBHEHUSIMHU.
A) 3x° +y* =25 1) ammunc
XZ y2
b) ———=1 2) OKpY>KHOCTb
) 2516 ) OKpy
B) (x+2)°+y*=16 3) mapa nepeceKaroIuXCs MPSMBIX
) x+y*=9 4) mapaboina
5) mapa nmapasuieIbHBIX MPSMBIX
6) runepooJia
Kirou:
1 2 3 4 5 6 7 8 9 10
b | A4;b-3| B A B A b A I' | A-1;b-6;B-2;I"-4
Paznesn: Beegenue B MaTeMaTH4YeCKUI aHAJIN3
2
1. O6nacte onpeneneHust GyHKIUHA Y = MIPUHAJIEKUT UHTEPBAILY ...
A) (4; + oo)
B) [-3;3]
B) (—o0; —3|U[3; + )
I) (—oo; — 3] U [3; 4)
X+3
2. Toukamu pa3pbeiBa QyHKIHHN Y = SIBJITFOTCST TOYKH ...
X(x+1)
A) x=-1
b) x=-3
B) x=0
') Touek pa3pbiBa HET
3. MHOKecTBO 3HaYeHUH QyHKIMH Y =/ X* +8X +16 —4 NpUHALIeKUT HUHTEPBATY ...

A) (—oo; +oo)
b) [4; +oo)
18



B) [—4; - oo)

I (0; + oo)
YcTaHOBHTE COOTBETCTBUE MEXKIY PyHKIMEH Y = > _3 U €€ aCHMITTOTaMH.
X+
A) Topu3oHTaIbHAS 1) y= —%
b) BepTukanbHas 2) HE UMEeT
B) naknoHnHas 3)y=2
4) x=2
5) y=2x-7
3
6) X=——
) 2
7) y=2x-4
Hanmensmiee 3Hagenre GyHKIEN Y = X* —2X° +1 Ha oTpe3ke [O; 2] PaBHO ...
A)9
b) 1
B) 0
-1

Ha uucnoBoit mpsmoil nana touka X =16. Torma ee «&-OKpECTHOCTHIO» MOXKET
ABJIAITHCA UHTEPBAI ...
A) (15,8; 16,2)

B) (15,8;16,3)
B) (15,4;16,3)
r) (15,5;16,6)

. 3x*—5x—2
Ipenen Gynxuuu lim——— pasen ...
x>2 2X°—X—6
3
A) 2
) 2
b) 1
B) 7
I -7
2
[Tpenen GpyHkmun Iim?’X¢L paBeH ...

x>0 2X% +X—3
A)0e™
b) oo
2
B) = lim- X *1
312X +2x+1
3
I —
) 2
[Ipenen GpyHKIMHM paBeH ...
A) 4
19



b) «©
B) 1

3
N2
)2

X—>0

10. IlIpenen dpyHKIIMH Iim(l+ 3

A)
b) -4
B) ¢*
N4
Kunrou:
1 2 3 4 5 6 7 8 9 10

b |AB|A366;B2| B | B | A | B | T | A|B

Paznen: AuddepenunanbHoe ucunciaeHue PyHKUUM OTHON MepeMEeHHOH
1.  TIIpomsBoxnas ¢pyukimu Yy =3"""" umeer BUJ ...

A) 3arcsinx . |n3

B) arcsin x - 3"
3arcsinx . In 3

NG

3arcsin X

B)

)
1-x°

X+5
2. [IpousBoaHas GpyHKIMU Y = —1 HMECT BU] ...

6

A) ———

) x-1

2X+4

(x=1)°

_4

(x-1)°
I - 0 >

(x-1)

3.  TIpomsBomnas GpyHkimu Y =Sin®2X umeer Bux ...
A) 3cos” 2x
B) 6sin®2x-C0s2x
B) 6sin2x-cos2x
I') 3sin2x-cos2x

4.  Tlpowssoanas GpyHKuuU Y = (X+2)-€" uMeer BUL ...
A) e*(4-x)
b) e*

b)

B)

20



B) e*(x+3)
I) e*(4+2x+x%)
[TpousBoaHas pyHKIMH Y —arctgy = X, 3aJaHHOM HESIBHO, UMEET BUL ...

A)y = +1
)Y 1+ y?
, 1
b) y=1-—
y
, y
B =1+
)Y 1+ y?
I) y’:1+i2
y

Ykaxure Bun rpaduka (QYHKIUH, 71 KOTOPOM HAa BCEM OTpPE3KE [a; b]

OJTHOBPEMEHHO BBITIOJIHAIOTCS yemoBus Y >0,y >0, y">0.
" y },’ F 3

5
4

oy
oy

A) B)
1 P

A
\

k

oy

B) I)

Ha pucynke uzobpaxen rpadpuk ¢pyukuuun y = f(X).

-

Toraa 3HaueHue NPOU3BOAHOM I3TON (PYHKIIMH B TOUKE X, PaBHO ...
A) -1
b) 1

21



) L2

1

I —=

) 2

8.  Ha pucynke u3o0Opaxen rpapuk npousBomHoi ¢yHkiwmu Y = f(X), 3aganHol Ha
otpeske [—1;8].

¥

=1

Torna Toukoi MakcuMyMa 3T0 GYHKIIUU SBIISETCS. ..
A) 8
b) 3
B) 7
N1
Q. Oyukius Y= f(X) 3amana Ha OTpeske [a; b]. VYKaXHUTE€ KOJIMYECTBO TOUYEK

sKkcTpeMyMa GyHKIUU, €CIH rpaduK ee MPOU3BOJTHON UMEET BU ...
$1()

J )

N/ %
VX

e

A) 4
b)3
B) 1
I 2
10.  A6crmcca Touky neperuda Gpyskmun Y = 2X° —3X* —1 pasHa ...
A)O
b) 1
B) 0,5
-1

22



Pa3pen: UnTerpajibHoe ucUUCIeHre (PYHKIUU OJHOM NepeMeHHOM

Heonpenenennpii uaTErpan J. paBeH ...

2X+5
A) 2In|2x+5/+C

B) %In|2x+5|+C

B)-—2 _4C
(2x+5)
M- _ic
(2x+5)

HeomnpeneneHuslii HHTETpat ICOS(SX + 2)dXx paBeH ...
A) —(5x+2)sinx+C

b) sin(bx+2)+C

B) —5sin(bx+2)+C

I %sin(5x+ 2)+C

3

HeomnpeneneHuplii HHTErpat I dx paseH ...

A) %In‘2x4+5‘+c
1 4
B) gIn‘2x +5/+C
1 4
B) —Eln\zx +5+C
) In‘2x4+5‘+C
. dx
Heonpenenennpiii uHTErpan IZ— paBeH ...
X°—5X+6
X+2
X+3
X—3
X—=2
x=3 +C
X—2
X+2

x+3

YcTaHOBUTE COOTBETCTBHE MEXKAY MOABIHTETPAIbHON IPOOBI0 U €€ pasiioKEHUEM
Ha cyMMy npOCTeﬁHH/IX paloHaIbHBIX IpOOeii.

x? —7x+12 X+3 Xx+4

A) —I —|+C
2

B) In——|+C

B) —|

) In—|+C

23



2X+3 A B
b) | ) A, B
(x+D(x+4) X-3 x-4
3x-1 A B C
)I 3) + =+
(X+1)*(x— 3) Xx+1 (x+1)° x-3
A Bx+C D
+ >+
Xx+1 (x+1)° x-3
A Bx+C D
+ 2 2
Xx+1 (x+1)° x°+1
A B Cx+D
+ 2+ 2
X+1 (x+1) X“+1

1 0 1
Ecnu I f(x)dx=2 u IZ f (x)dx =1, To nHTErpaN JZ f (x)dx paBeH ...
0 -2 -2

Al
B) 3
B) 5

5
I =
)2

OnpeneneHHbId NHTErPAIT _[

dx
X +1

PaBEH ...

A) 1
B) 2
B) 4

1
I =
)2

[Tnomans kpuBONMHEHHON Tpaneruu D , orpaHUYeHHON TUHUSMHU PaBHA ...

y

y=dx

A)li

5y L

1

)

w| oo
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9. Ha 1 rexrap 3emsn tpeOyercs 60 TOHH opraHudeckux yaoopenuii. CKoJIBKO TOHH
OpraHUYecKUX yJI0O0peHU HeOOXOAMMO BHECTH Ha YYACTOK, €CJIM OH OIPaHUYEH JTUHUSIMU
y=x*, x=0, x=2 (X u Y BKM).?

A) 4

b) 240

B) 12000

') 24000
10. ®opwmyna Herorona-Jleitbauia numeet BUJ ...

A) Tf(x)dx:F(a)—F(b)
b) jf(x)dx: F(a)+ F(b)
B) _Tf(x)dx:F(b)—F(a)

r)ifuymzf(m—W(m

Kurou:

1 2 3 &)

oo
(o}
|
o

op N
>
=
oo}

4 6
b I A b | A-2;b-6;B-3| B

Pa3nen: @yHKIHUSA HECKOJILKHUX MePeMEHHbIX
1. YcraHOBUTE  COOTBETCTBHME  MEXKAY YaCTHBIMH  NIPOU3BOJHBIMU  (DYHKIUU

= '\’ y2 — X2 U Uux BBIp&)KCHI/IHMI/I.
0z
A) — 1) ———
)ax )
0z
b)) — 2) —
)= )

) y

w

2X
/yz_xz
X
/yz_xz
2
/yz_xz
4 Y __

/yz_xz

2. 3HaveHue yacTHoit mpousBoguoit f/(M,) dynkmum f(X,y,z)= ﬁyz B TOYKE
M,(0; -1;1) paBHoO ...
3.  I'pamueHT cKamsapHOro moms U =5X+ Xy’ +2° B Touke M (—1; 0;1) paseH ...
A) 5i + ] -2k
B) 5i + 2k
B) 5i —2k



) 5i +j+2k
[IpowsBongnas ¢yHKIMH Z=X +5Xy—Yy° B Touke M (2;—1) TO HampaBIeHHIO

BexTopa 4 =3 +4] pasHa ...

8
A) —
) 5

2
B) =
) 5

48
B) —
) )
o
Jnst dyHKIMu  Z = In(x—2y) YCTAaHOBUTE COOTBETCTBHE MEXAY YaCTHBIMHU

IIPONU3BOAHBIMH BTOPOTI'O IMMOPAAKA U UX 3HAUYCHUAMU.

2
A 22 1) —
ox X—2y
0’z 2
B) 2) ———
oXoy (x—2y)
0%z 4
B) — 3) ——
oy’ (x-2y)’
0’z 1
I) 4) ———
Oy OX (x—2y)
5) - 2
X—2y
Oynkms Z =Xy —X* —2Yy° + X+10y —8 nmMeer KCTpeMyM B TOUKAX ...
A) Munumym 1) (-2;-4)
b) Makcumym 2) (-4;,-2)
3) (2.3
4) (3,2)
5) He umeeT

MaxcuManbHOE 3HaueHne GyHKIMH Z = Xy — X° —2Yy* + X +10y —8 paBHo ...

[MomuaeiM npupaniennem ¢yuknun Z = f(X;y) B Touke M (X, y) Ha3bIBaeTcs ...
A) Az=T(X+AX; y+Ay)— T(X;y)

b) Az=f(Xx+Ax; y)— T(X;y)

B) Az=f(x; y+Ay)- (X y)

) Az=Az, + Az,

[Monueiit nuddepentman pyuxuun Z = f(X; y) Beruncasercs mo Gopmyie ...

26



0z

0z

A) dz =—dx+—d
) x Y y

b) dz :gdx+gdy
oy OX

B) dz= [@+—Z] dxdy
ox oy
I dz :@+Q
oX oy
10. Ecnu ¢pynkuus z = f(X; y) B Touke M (X,, Y,) EMEET IKCTPEMYM, TO ...
o205 i),
fyx(XO7 yo) fyy(X01 yo)
ot tn)
f(Xoi Yo) Ty (%05 Vo)
Fa (%o Yo)  f5 (X3 ¥o)
B) " . " .
fo(Xo Yo) Ty (%3 Yo)
Fa(oi ¥o) - £50%3 Yo)
r) 14 . ”n .
fyx(XO’ yO) fyy(XO’ yO)
Kunrou:
1 2 3 5 6 7 8 9 |10

A-2,b4| O b

4
I |A4B2B3T-2|A5B3| 8 | A | A | B

Pa3nen. Teopusi pyHKUMM KOMIJIEKCHOM MepeMeHHOMI

1. JlaHel 11Ba KOMIUIEKCHBIX uncna 2z, =3+51 u Z,=-14+4i. VYcraHoBute
COOTBETCTBUE MEXKy NEUCTBUAMH HAJl KOMIIJICKCHBIMH YUCIIAMH U PE3YJIbTaTOM HUX
BBITIOJTHCHHS.

A) z,+1, 1) —3+i
b) z,-z, 2) 2+09i
z, :
B) =+ 3) 4-2i
ZZ
4) -23+7i
17 17.
5) ———i
41 41
2. KommuekcHble yncna z; U Z, 3aJaHbl COOTBETCTBEHHO paauyc-BekTopamu OM; u

_—

OM, . Torna cymma z, +2,, 3aliMCaHHas B anredpanyeckoil popme, nMeeT BUL ...
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.}?.h

=
My

A) =3+i

b) —1+5i

B) 3—i

I 1-5i

Ecili KOMIUIEKCHOE YHCIIO Z 3aJaHO Paghyc-BeKTOpoM OP, TOraa KOMILICKCHO-
COMPSKEHHOE YKCIIO Z B ainrebpandeckoit hopme UMeEeT BUJ ...

Yju
F
———————— 2
|
|
l :
-3 0 X
A) -3-2i
b) —2-3i
B) 2+3i
I') 3+2i

JIaHO KOMIUIEKCHOE 4YHCIO0 Z= \/g —2i. VYCTaHOBUTE COOTBETCTBHE MEXIY
omepaysIMy HaJl JJAHHBIM YUCJIOM M PE3YJIbTaTaMH UX BBIMIOJTHCHUSA.

A)z-7 1) —4i
b)z-Z 2) ﬁ—gi
3 3
B) z+Z 3) 245
r = 4) ¥5 2,
2| 3 3
5) 24/5i
6) 9
Moyab KOMIUIEKCHOTO uucia Z =1+1 paBeH ...
Al
b) 2

B) /3
)2
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6. ApPryMeHT KOMIUICKCHOTO uuciia Z=1+1 paBeH ...

T
A) =
)3
A
B) —=
)3
S5
B) 22
)4

T
I —
4
7. Tpuronomerpudeckas hopMa 3anrcu KOMILIEKCHOTO Yncia Z =141 uMeeT BHL ...
T . T
A) \/E(cosz+ isin Z]

b) 2(cos£+isin£)
3 3
B) \/5(0035—7[+i8in5—7[j
4 4
I) 2(cos4—”+isin4—”j
3 3

8. [Toka3zatenbHast opMa 3aMCH KOMILIEKCHOTO Ynuciaa Z =1+1 uMeeT BULT ...

i~
A) 2-e3

47

b) J2-e3

T

i

B) \/2-e*
57
I)2-e*

9.  Ecmu f(z)=52%-5i, Torna 3sHaueHue (pyHKIHH B TOYKe Z, =1+ paBHO ...

A) 10+ 5i
B) 5i

B) 25

I) 10 -5i

10. Ecmu f(z)=52*-5i, Torna 3HaueHMEe NPOM3BOIHONW 3TOH (YHKIHM B TOUKE
Z,=1+1 paBHO ...
A) 10+i
B) 1+10i
B) 10+10i
I') 10-5i

Kotrou:

N
w

1 4 5 6 7 8 10

(o]

A2B4B5| B | A |A-156B3I-4| B | I' | A| B | B | B
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4.

Pazpen. Iuddepenunanbubie ypaBHEeHUS

O6mumii naTerpan auddepeHImanbHoro ypapHenus Sin ydy = x°dx umeer Buy ...
A) —cosy=2x+C
3

b) cosy:%+c

3

B) —cosy = % +C

I') cosy=2x+C

OOt uaTerpan pemieHus auddepeHiaaTbLHOro ypapHeHus Y = yIn X umeer Bu
1

A) ——==X(Inx+1)+C
y

B) In|y|=x(Inx-1)+C

B) —iz =XxInx+C
y

I) In|y|=xInx+C

PemerreM nuddepeHnnanbHoro ypaBueHus Y + Y _x SBJISIETCA ...
X

Pemenuem nuddepenimaabHOTO ypaBHEHUS (3X2 +6xy° ) dx + (6X2y +4y° ) dy=0

ABJCTCA ...

A) X +3x°y? +y*=C

B) 3x* +6x°y* +4y*=C

B) X’ +2x’y+2xy’ +y*=C
') 3x* +6x°y +6xy> +4y* =C

YcranoBute cooTBeTCTBUE MEXAy nuddepennmnanbubiMu ypapaeHusimu (1Y) 1-ro
TOPSI/IKA ¥ X BUJIAMU.

A) Yo 2y 1) nmuneitHoe HeomHopoanoe JY 1-ro mopsaka
2X  X“+1
B) y +4y=e 2) 1Y B nonubix auddepeHnmanax
B) xy'=y In(lj 3) ypaBHeHue bepHymm
X
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10.

4) IV ¢ pa3aensionuMucs rnepeMeHHbIMU

5) omnopoanoe JIY 1-ro mopsiaka
Pemennem quddepennuansHoro ypapaenus Xy — 2y = 2x* apnsercs ...

A) y:%x2+C1x+C2

B) y:%x"‘+C1X+C2
B) y=Cx*+x*+C,
I) y:%x5+%clx3+c2

VYcranoBuTe CcoOTBETCTBHE MEXKAY AU epeHInaTbHBIMU YPaBHEHUSAMU M €O
pElIECHUEM.

A) y'—10y'+25y =0 1) y=e*(C,+C,x)
B) y'+3y' +2y=0 2) y=Ce" +C.e*
B) y"+4y=0 3) y=C,cos2x+C,sin2x

4) y=C,cosx+C,sinx
5) y=Ce**+Ce*
6) y=e"(C,+C,X)
Onpenenuts u  3anucaTh CTPYKTYpy YacTHOIO pEUICHHs Y  JIMHEHHOIO
HeoxHOpoaHOoro muddepennuansHoro ypasaenus Y’ +3y' —4y=6X-e* mo Bumy
IIPAaBOM YaCTH.
A) y=Ax-e”*
b) y=(Ax+B)-e*
B) ¥ =(AX* +Bx)-e”*
I y=(A+Bx?)-e”*
Ecom Yy, m Yy, 1nBa JIMHEHHO HE3aBUCUMBIX DPEILICHMS JIMHEWHOIO OJHOPOAHOIO

mudpepeHnanbHOTO ypaBHEHUs 2-TO TIOpsA/Ka, TO OOIIee perieHrue ATOro
ypaBHEHUSI UMEET BUJT ...

A) y= C1y1 +C2y2
B) y=C(y,+VY,)

B) y:C'Y1'y2
ny=2
Y,

Ecnu xopHM XapaKTepUCTUYECKOTO YpPaBHEHMsI KOMIUJICKCHBIE YHClIa, TO OOIIee
pelIeHne TUHEHHOTO OJHOPOAHOTO MU PEepEeHITMATBEHOTO YPaBHEHHS 2-TO MOPSIKa
MMEET BUJ ...

A) y=¢e*(C,+C,x)
B) y=Ce“ +C.e<*
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B) y=e"*(C,cos fx+C,sin fx)
I) y=C,cosax+C,sin Sx

Kurou:

oo
(o]

1 2 3 4 S 6 7 10

B b b A |A45b-1B-5| I' | A-6b-5B-3| b A B

Pa3nen. Paanl

1. CyMMa 4mcIIoBOro psifia Z(%) paBHa ...

n=0

2. YacTtruHas cyMMa TIEpBBIX IATH WIeHOB uncioBoro psna 10;11;12;... paBHa ...
A) 62,5
b) 60
B) 35
14
3. Ykaxure HpaBHJILHOG YTBEPKJI€HUE OTHOCUTEIILHO CXOJUMOCTH YHUCIIOBBIX PSI/IOB:

1)Z—nz)2\/F

A) 1 — cxomuTtcs, 2 — pacXoauTCs
b) 1 u 2 — cxonstcs

B) 1 u 2 — pacxoasrcs

I') 1 — pacxogutcs, 2 —CXOaUTCS

4.  VYCTaHOBHUTE COOTBETCTBHE MEXKIy 3HAKOMEPEMEHHBIMU pPsSJAaMH W BHIAMH
CXOJUMOCTH.
0 (_l)n
A) Z o 1) pacxomuTcs
1

2) YCIIOBHO CXOIUTCS

1
B) Z (-1) 3) a0COTIOTHO CXOIUTCS
7ANn+1
5. VKan(HTe IPABUIIBHOE YTBEPIKICHHE OTHOCHTEIBHO CXOUMOCTH PSIOB. ..

A) ecnu psn CXOIUTCSt AOCOTIOTHO, TO YCIIOBHOM CXOJUMOCTH HET
b) ecnu psan cxoauTest yCIOBHO, TO @OCOMFOTHON CXOJIUMOCTH HET
B) ecnu psin cxonuTest yCIOBHO, TO OH CXOAUTCS ¥ a0COTIOTHO
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F) CCJIM psJ CXOOUTCA a6COJ'II-OTHO, TO OH CXOOUTCA U YCIIOBHO
(x-1)"

o0
6. PanHyc CXOOANUMOCTH CTCIICHHOTO psaa Z
n=1

PaBeEH ...

(x-1)"

o0
7. I/IHTepBaH CXOAMMOCTH CTCIICHHOT'O psaa Z HUMCCT BU] ...

n=1
A) (-11)
B) (-2;0)
B) (0;2)
I (—oo; + oo)
8. Paznoxxenue ¢GyHKIIUU COS X B CTETICHHOM DS UMEET BH ...

A) cosx=> (-1)" L

n=0 n!

0 X2n
B) cosx=» (-1)"

) nz_(;( ) 20!

e 2n
B) cosx =) (-1)"
n=1

X

n!
2n+1

[) cosx= i(_l)n (2);1 +1)!

9. Jano muddepenunansroe ypapHenue Y = 2X+ Y° npu y(0) =1. Torna mepBsie TpH

YJICHA PA3JIOKCHHUA €TI0 PCIICHUA B CTEIICHHOU paa UMCIOT BU ...
A) 1+ x4+ 2x°
B) 1+ X +4x°

B) x+2x2+gx3

I) X+4x*+10x°
10. ®ymkums Y= f(X), 3amanHas Ha OTpeE3Ke [—1; 1] sBIsieTcsl 4yeTHou. Torma

paznoxkeHue 3Toil pyHkiuu B psig Oypre MOKET UMETh BUTT ...

A) f(x)= ibn sin znx

n=1

B) f(x):%+2bnsin7rnx
n=1
_% N
B) f(x)= ; + > a,CosNX
=1
I} f(x)=%+2anc057mx+bnsin7mx

n=1

Kotrou:

1 2 3 4 S 6 7 8 9 110

I b A |A35b-1B2 | T 1 B b A B
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Pa3nesn. OcCHOBBI TeOpuM BePOSITHOCTEIH

1. B smuke 100 neraneit, u3 Hux 10 OpakoBaHHbIX. Hayauy u3BieueHa ogHa AeTaib.
BeposiTHOCTB TOTO, 4TO OHA OpakOBaHHAS paBHA ...

A) 0,1

b) 0,9

B) 0,01

I 0,99
2. B rpynne 16 cTyneHTOB, cpeau KOTOpbIX 8 akTuBUCTOB. Ilo crmcky Haynawy
0TOOpaHbl 3 CTyAeHTa. BEpOSTHOCTH TOTO, YTO Cpear OTOOPAaHHBIX CTYACHTOB HE MeHee |
aKTUBUCTA PaBHA ...

A) 0,1

b) 0,4

B) 0,9

I 0,01
3. COopIyK MOTy4YrsI 1B KOPOOKH OJIMHAKOBBIX JIeTalIel, U3TOTOBJICHHBIX HA 3aBOJIE
Nel u Tpm KOpOOKHM JaeTaneil, U3roTOBJIEHHBIX Ha 3aBojie Ne2. BeposTHOCTH TOro, 4TO
neranb 3aBoga Nel crampmaptHa, paBHa 0,9, a 3aBoma Ne2 — 0,7. W3 Haymauy B3sTOMU
KOpOOKH COOpIIMK M3BICK JeTadb. BeposSTHOCTH TOro, YTO U3BJICUYCHHAS JIE€Tallb
CTaHJapTHA paBHA ...

Ry
50
3
50

By 2L
39

12
39

4, Bexoxkects cemsiH paBHa 90%. s ombiTa oTOMparoT 6 cemsiH. BeposTHOCTH TOTO,
4TO OyZeT He MEHEe 5 BCXOJ0B PaBHa ...

A) 0,354
B) 0,590
B) 0,886
I) 0,945

5. JluckperHas cimydaiiHas BEJIMYMHA 3a/laHa 3aKOHOM pacIpeiesieHUsl BEpOSITHOCTH

X 10 12 20 25 30
p 0,1 0,2 a 0,2 b
Toraa ee MaTeMaTH4YECKOE OKHUAaHKE paBHO 22,4, €Clu ...
A)a=0,4 b=0,1

b)a=0,3 b=0,2

B)a=0,2 b=0,3

INa=01 b=0,4
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6. HenpepeiBHast cnydaitHass BenuuumHa X 3ajaHa  (QyHKUIMEW pacrmpeiencHus

0, eciu x<0;
F(x)= a(x+ 2), ecmu0<x<1
1 ecau x >1.
Torna 3naueHne mapaMeTpa a paBHoO. ..
A) -1
b) 1
B) 2
1
N =
) 2
7. 3a/aHa TUIOTHOCTh pACHpEICICHUS HEMPEPBIBHOW CIIyYalHOW BENMMYMHBI X

2x, eciu xe (0; 1];
f(x)= .
0, ecmuuxg (0; l].
Torna uaTerpanpHas GyHKIHS pacrpeaeieHus UMEET BH ...
X%, ecnu xe(O;l];
A) F(x)=
0, ecmuuxg (O; 1].
0, ecmux<0;
b) F(X)=<2X%, eciu 0<x<],
X, ecmux>1.
0, ecmux<O0;
B) F(X)=42x, ecmu0<x<l;
1  ecmux>1.
0, ecmu x<0;
I F(X)=4<x° ecmu0<x<l;
1  ecmux>1.

8. HenpepoiBHast ciyvaitHas BenumuuHa X 3aJaHa  MHTETpaibHOM  (pyHKIMER
0, ecnu x <1,

pacnpenaenenus F(X) = %(x 1), ecrul<x<3;.

1, ecau x > 3.

Torna MATCMATUYCCKOC O KHUAAHHC PABHO...
A1l
B) 2

1
B) =
)2

9
I =
)4
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9. Cnyudaiinas BenuuuMHa X pacrnpeliesieHa paBHOMEPHO Ha OTpE3Ke [1; 5]. Torna

IIJIOTHOCTDb pacClpeacICHHA BCpOHTHOCTeﬁ HNMCECT BHUI. ..

, eClu X € [l; 5];

A) f(x)=14
0, eciuxg [1; 5].
0, ecmux<l
b) f(x)= %, eciul< x <5;
\1, ecau x > 5.
l, eciu x € [1; 5];
B) f(x)=46
0, eciuxg [1; 5].
0, ecmux<l
N f(x)= %, eciul< x <5
\1, eciu x > 5.

10. HopmambHO pacmpeneneHHas —Ciy4ailHas  BEIMYMHA  3aJjaHa  TOJIHOCTBIO
_(x=7)?

pacnpeneieHus BepostHocTer  f(X) = . \/Z_e 8 . Torma wmaTemMaTHUECKOE
/4

OKUIaHUC PABHO...
A) 2
B) 4
B) 7
I8

Kunrou:
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2.2 IlpoMexkyTOYHAsI aTTECTALMS
Bonpocsl k nuppepenuupoBanHomy 3auety (1 cemectp)

1. Onpenenurenu I, 111 nopsanka. CBOKWCTBA ONpeIeIUTENEH.

2. Anrebpanueckoe OMOJHEHHE djeMeHTa omnpenenurenas. CrnocoObl BBIUKCICHUS
OIPEICITUTEIICH.

Peuienne cucrteM nTuHEWHBIX ypaBHEHU MeToI0M Kpamepa.

[lonatre maTpunel. Buasl maTpun.

JlelicTBHS HAJl MATPULIAMU.

ObpatHas matpunia. MaTpUuHBIM METO/I PEIICHUSI CUCTEM JTUHEHHBIX YPaBHEHU.
Pemenne cucreM TMHEHHBIX ypaBHEHN MeTotoM ['aycca.

Panr matpunpL.

Teopema Kponekepa-Kanemn. HMccnepoBanue cucreM m-JIMHEWHBIX C  1N-
HEW3BECTHBIMHU.

10. IlocnenoBatenbHOCTB. [Ipenen mociaenoBaTENbHOCTH.

11. KoopauHnatsl B ipoctpanctse. [loHsiTue BeKTOpAa.

12.  Ilpoexuus BEKTOpa Ha OCh U HA OCU KOOPJMHAT.

13. Paznoxenue BekTopa mno 6asucy.

14.  JluneiiHble onepaiy HaJ BEKTOPaMHU.

15. Hampasasitoiiye KOCHHYChI BEKTOPA.

16. CkansipHOE POU3BECHUE BEKTOPOB, €TO CBOMCTBA.

17. BelpaxkeHHe CKaJIsPHOrO MPOU3BEICHUS YEPE3 KOOPAUHATHI BEKTOPOB.

18.  VYrox mexmy BeKTOpaMu. Y CIIOBHE MEPICHINKYIISIPHOCTH BEKTOPOB.

19. BekTopHOE MpOU3BEICHUE BEKTOPOB, €r0 CBOICTBA.

20. BelpaxxeHHEe BEKTOPHOTO MPOU3BEICHUS Yepe3 KOOPAWHATHI BEKTOPOB. Y CIIOBHE
MapaJuIeIbHOCTH BEKTOPOB.

21. CwmemanHOE POU3BEEHUE TPEX BEKTOPOB, €T0 CBOMCTBRA.

22. YcnoBue KOMIUTAaHAPHOCTH TPEX BEKTOPOB.

23. BpluncieHre CMENIaHHOTO IPOU3BEICHUS TPEX BEKTOPOB, Pa3I0KEHHBIX 110 OPTaM.
24. IlpsmoyronbpHas U MoOJsipHasi cucTeMbl koopauHat. Dopmyibl mepexoaa U3 OJIHON
CUCTEMBI KOOPAUHAT B JIPYTYIO.

25. PaccrosHue Mexay TByMS TOUKaAMHU.

26.  BpluncieHue monaa TpeyrojabHUKa M0 3aJaHHBIM BEpILMHAM.

27. JleneHue oTpe3Ka B JaHHOM OTHOIIICHUH.

28. VYpaBHeHHWE JIMHWU Ha MJIOCKOCTH.

29. VYpaBHeHHE NPSAMOH C YIIIOBBIM KOO (OUIIUEHTOM.

30. VYpaBHeHHe MpsIMOU, MPOXOASIIEH Yepe3 JaHHYIO TOUKY, B 3aJJaHHOM HarpaBlICHUH.
31. VYpaBHEHHE MPSIMOU, MPOXOASIIEH Yepe3 ABE TaHHBIC TOUKH.

32.  Yron Mexay IByMs MPSMbIMHU.

33.  YcnoBus napajuiedbHOCTH U MEPHIEHANKYISIPHOCTH ABYX MPSMBIX.

34. OOmee ypaBHeHHE MPAMON. YacTHBIE CITydan.

35. YpaBHEHHE NMPSMOU «B OTpPE3KaxX».

36. PaccrosiHHE OT TOYKH 10 MPSMOM.

37. KpuBblie BTOPOro NopsiKa: 3JIIUIC, OKPYKHOCTb.

38.  Kpussie BTOoporo nopsijaka: runepoona.

©CoOoN Ok
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39. Kpussie BTOpOro nopsiaka: napadosa.

40. OOmee ypaBHEHHE JIMHUKM BTOPOTo mopsijika. MiuBapuaHT.

41. Ilpenen GyHKIIUU TIPH X—>A.

42. OpnaocroponHue mpeaenbl. CBsI3b MEXIY OJHOCTOPOHHUMH MPESTaMH U TPEIEIOM
(yHKITUH.

43. Ilpenen GyHKIIUU TIPH X—>oO.

44,  ®yHKIMA, cTpeMsIasics K 06CKOHEUHOCTH. beCKOHeUHO0-001b111as BEJIMYMHA.

45.  OrpaHuyeHHbIC QYHKITUH.

46. beckoHeyHO-Masble BEIMYMHBI U UX CBOMCTBA. CBs3b MEXKAY OECKOHEYHO-MaJIbIMU
1 OECKOHEYHO-00JIBIIMMY BETHUYNHAMH.

47.  OCHOBHBIE TEOPEMBI O TIPE/IeIIaXx.

48. IlepBolii 3aMeuaTeIbHBIN TIPECI.

49. Brtopoii 3amedaTenbHbIN peel.

50. HenpepsIBHOCTb (PYHKITUH.

51. Toukwu pa3peiBa pynkiuu. Kinaccudukaimms Todek paspoisa.

52. Tlonsatue mpou3BOIHOM.

53. T'eomeTpuueckuii CMBICT MPOU3BOIHON. YpaBHEHHE KacaTEIbHOM U HOPMAJIH.

54. ®OU3NYECKUIA CMBICI IPOU3BOTHOM.

55.  uddepenunpyemoctb PyHKIUH.

56.  OcnoBuble npaBuia auddepeHupoBaHus GyHKITHIA.

57. Tabnuua OCHOBHBIX MPOU3BOIHBIX.

58. IIpousBogHas CIOKHON (YHKITHH.

59. Hessnoe 3ananue ¢pyaknuu. [IponsBoanas GyHKINN, 3aJaHHON HESBHO.

60. IIpousBogHas morapu@mMuueckon GyHKIUH.

61. Cnoxnas nokaszarenbHas Qyskius. Jlorapudpmudeckoe nuddepeHipoBanue.

62. IIpousBognas oOpaTHO (yHKIMH. [Ipor3BOHBIE 0OPATHBIX TPUTOHOMETPUUECKUX
(yHKITUH.

63. [lapamerpuueckoe 3amanue ¢yHkuuud. I[IpousBoaHbie GQyHKIMM, 3aTaHHBIX
napaMeTpUUECKH.

64. uddepenuuan bynkuuu. [Ipunoxenue auddepeniumana.

65. T'eomerpuueckoe 3HaueHHEe auddepeHIrana.

66. IIpom3BogHBIC BHICIIUX MOPSIKOB. MexaHn4deckoe 3HaU€HUE BTOPOU MPOU3BOTHOM.
67. Juddepenumansl pa3snuIHbIX TOPIIKOB.

68. IlpaBuo Jlomurans.

69. OcHoBHBIe TeopeMbl auddepeHmaibHoro ucumcienus (DPepma, Poms,
Jlarpanxa).

70.  Ilpu3HaK MOHOTOHHOCTU (DYHKIIUH.

71. Touku NOKaJIBLHOTO IKCTpPEMyMa.

72. Heobxoaumoe ycaoBHe JOKAJIBHOTO 3KCTpEMyMa.

73. JlocTaTo4HbIE YCIOBHS JIOKAIBHOTO SKCTPEMYMa.

74. HampaBneHnue BBHITYKJIOCTH U TOYKH mepernda rpaduka QyHKIUN.

75.  Heo0xoaumoe ycioBHe CyIIeCTBOBaHUS TOUKU Neperuoa.

76. JlocTaTo4HOE yCIIOBHE CYIIECTBOBAHUS TOUKU NIEperuoa.

/7. AcumnTotsl rpaduka QyHKIUH.

/8. OOmas cxema McclieJoOBaHusl U TOCTpOoeHUs Tpaduka GyHKIUH.

79. HauOonbliee 1 HaUMEHbIIIEE 3HaUeHUE (PYHKIIMHU Ha OTPE3KeE.
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80. @yHkuMM MHOTHX TepeMeHHbIX. OmnpeaesieHue, 00JacTh OMPENEICHUs], CIIOCOOBI
3a/laHusl.

81. YacTtHble MPOM3BOIHBIEC EPBOTO MOPsAAKA QYHKIIUU MHOTHX NEPEMEHHBIX.

82. Tlonusiii nuddepeHunan GyHKINA MHOTUX TIEPEMEHHBIX.

83. Ilomnoe mpwupamienne (GyHKIMKA ABYX mepeMeHHbIXx. DopMyiia TpHOIMKEHHOTO
BBIYUCIICHHS PYHKIIMU JBYX MIEPEMEHHBIX.

84. TI'paaueHt pyHKUIUU.

85. IIpousBogHas GyHKIIMH MHOTHX NIEPEMEHHBIX B TOUKE MO HAIIPABIICHUIO BEKTOPA.
86. YacTHble MPOM3BOHBIC BBICIINX MOPSAKOB (PYHKIIMA MHOTUX TTEPEMEHHBIX.

87. JluddepeHiumansl BRICIIMX MOPSIKOB (YHKIIUH MHOTHX ITIEPEMEHHBIX.

88. DxkcrpemyM GyHKIHUUA MHOTHX MTEPEMEHHBIX.

89. HeoOxoaumoe yCclOBUE CYIIIECTBOBAHUS dKCTpeMyMa (DYHKITUHU JIBYX MEPEMEHHBIX.
90. JloctaToyHOE yCIIOBHE CYIIECTBOBAHUS SKCTpeMyMa (DYHKITUH JIBYX ITEPEMCHHBIX.

Bonpocsl k 3x3aMeny 2 cemecTp

[TepBooOpazHas (pyHKIMU U HEONPEAEICHHBII HHTErpal.

OCHOBHBIE CBOWCTBA HEOIIPEAEICHHOIO UHTErpaIa.

OCHOBHBIE METO/bI UHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE.
WHuTerpupoBanue NoACTAaHOBKON B HEOIIPEIEICHHOM HHTETpaie.

WHTerpupoBaHue Mo 4acTsM B HEONPEAECIEHHOM UHTETpae.

WNuTterpupoBanue GyHKIMMA, COAESPKAIIMX KBAAPATHBIN TPEXWIECH B 3HAMEHATENE.
HNHTerpupoBaHre MPOCTEUIINX pAlMOHAIBHBIX APOOEH.

. Pa3noxenue panmoHaNbHBIX JpoOeld Ha mpocrteiine. MeToa HeolpeaeIeHHbIX
KO3(PUILIMEHTOB.

0. WNHTerpupoBaHre TPUrOHOMETPUYECKHUX (DYHKIIHIA.

10. YHuBepcanbHasi TPUTOHOMETPHUYECKAs MMOICTAHOBKA.

11. Omnpenenennbiii uHTErpai. Ero reometpuyeckuii cCMbICII.

12.  OcHOBHBIE CBOMCTBA ONPECICHHOTO0 UHTETpaIa.

13. Beruucnenwue omnpeaenennoro unrerpaina. ®opmyna Hetotona-Jleionuna.

14. Meron 3amMeHBI IEPEMEHHOM B ONPEICIICHHOM WHTErpale.

15. HWHrerpupoBaHue MO YACTSAM B OMPEICICHHOM HHTETpae.

16. HecobOctBennsiit unterpai. MuTerpansl ¢ 66CKOHEYHBIME MPESTaMH.

17. HecobOctBennsiit uuTerpan. UHTerpansl OT pa3pbIBHBIX (QYHKIIUH.

18. IIpubnmkeHHOE BBIUMCICHHUE OTPEICIICHHBIX HHTETPAJIOB.

19. BeluucneHue IIOMAId KPUBOJIMHEHHOW Tpamenuu (B TPSIMOYTOJBHON CHCTEME
KOOPAWHAT, MOJISIPHOU CHUCTEME KOOPAUHAT, B TapaMeTpUUuecKoi hopme).

20. BeplunciaeHne IIMHBI AYTH KpUBOW (B MPSAMOYTOJNBHOW cHCTeME KOOpAWHAT, B
napameTpuueckoi popme, B MOJAPHBIX KOOPJIMHATAX ).

23. Brbluucienue mioniaan KpUBOJMHEHHOTO CEKTOPA.

24. BepluucieHue ooObema Tesa BpalieHus.

25. BpluncieHue mionaad NoBepXHOCTH BpallEHUSI.

26. KomrmuiekcHble uncna. J[elcTBUs HaJl KOMIUIEKCHBIMH YHCIIAMH.

27. Tpuronomerpuueckas ¢popma 3aUCH KOMIUIEKCHOTO YHCIIA.

27. IlokazarenpHas hopMa 3aTUCU KOMIUJIEKCHOTO YHCIIA.

28. uddepennupoBanre GyHKIIHMH KOMIUIEKCHOTO YHCIIA.

LNk~ wWDdE
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29. JIudbdepennuanbHublie ypaBHEHUS EPBOTO MOPSIIKA.

30. JuddepennuanpHbie ypaBHEHUS C pa3AC/ISIIOIIMMUCS YPaBHEHUSMHU.

31. VYpaBHeHus B MONHBIX AU epeHnanax.

32.  Opnopoausie uddepeHnrnaibHble ypaBHEHUS IEPBOTO MOPSIKA.

33. Jluneiinbie quddepeHranbubie ypaBHEHUS IEPBOTO MOPSIIKA.

34. VYpasuenue bepnymim.

35. Jluddepenuunanbable ypaBHEHUS BTOPOTO MOPSIKA.

36. JIuddepennmanbHpie ypaBHEHUS BTOPOTO TMOPSAKA, TOMYCKAIONIUE TTOHUKCHUE
MOPAIKA.

37. JluneliHble OJIHOPOJHBIE YpPaBHEHUS BTOPOTO TOpsJKa C TOCTOSHHBIMHU
Kod(ppuneHTamu.

38. JluHeliHble HEOJHOPOJHBIE YypaBHEHUS BTOPOro TOPSAAKA C TOCTOSHHBIMHU
Kod(ppunreHTamu.

39. JuddepenimanbHple ypaBHEHUS BBICIIUX IMOPSIKOB.

40. Psanapl. Cymma psizia, CBOMCTBA PSIZIOB.

41. HeoOxoaumblil mpU3HaAK CXOJUMOCTH PsIa.

42. JlocTaTOYHBIE TPU3HAKK CXOAUMOCTH psfa: TPU3HAK CPABHEHUS, MpPEIeIbHBIN
NpHU3HAK CPABHEHUA.

43. JlocTaTouyHbIC PU3HAKU CXOIMMOCTH psia: mpu3HaK J[amamobepa.

44.  ]JlocTaTouyHbIE MPU3HAKUA CXOJMMOCTH psijia: npu3Hak Komm.

45.  JlocTaTouyHble MPU3HAKUA CXOJIMMOCTH psiia: UHTETpalibHbIM mpu3Hak Komu.

46. 3uakouepenyromuecs psaasl. [Ipuznak Jleitbuua.

47. 3HaxomnepeMeHHbIE Psiibl. AGCOJIIOTHAS U YCIOBHASI CXOUMOCTD PSI/I0B.

48. Crenennsble paabl. CBONCTBA CTENEHHBIX PSIOB.

49. HMHTepBan cXOOUMOCTH CTEIIEHHOTro psaa. Teopema Abens.

50.  Psagwr Teitnopa u MakiopeHa.

51. PaznoxxeHue QyHKIIHMI B CTETICHHBIC PSIBI.

52. IlpunoxxeHus psaOB K MPUOIMIKEHHBIM BBIUYMCICHUSM.

53.  OcHoBHBIE OHATHUS TEOPUH BepOsITHOCTEH. Buabl coOBITHIA.

54.  Knaccuueckoe onpeneneHue BeposTHOCTU. OCHOBHBIE (POPMYIIbl KOMOMHATOPHKHU.
55.  OrtHocuTenbHas 4acToTa. Y CTOMUYUBOCTh OTHOCUTEILHOM YaCTOTHI.

56. Cymma u mpou3BeeHHE IBYX (HECKOJIBKUX) COOBITHH.

57. Teopema ClOXKEHHS BEPOSITHOCTEH HECOBMECTHBIX COOBITHH.

58. Ilommas rpymma coObiThil. Teopema CIOXKEHHS BEPOSTHOCTEH  COOBITHIA,
00pa3yIoIuX MOJHYIO TPYIIY.

59. IIpoTuBoOmONIOKHBIC COOBITHSI. Teopema CJIOKEHUS BEPOSITHOCTEN
MIPOTUBOIIOIOKHBIX COOBITHH.

60. 3aBucuMBle M HE3aBUCHUMBIC COOBITHSA. Teopema YMHOXEHHS BEpPOSTHOCTEH
HE3aBUCUMBIX COOBITHH.

61. BeposTHOCTH MOSIBICHUS XOTS OBl OTHOTO COOBITHS.

62. VYcinoBHas BepoATHOCTb. TeopemMa BEPOSTHOCTH COBMECTHOTO  IMOSIBJICHMS
3aBUCHUMBIX COOBITHM.

63. Teopema BEpOATHOCTH CYMMBbI JBYX COBMECTHBIX COOBITUH.

64. dopmysa MOJTHOU BEPOSITHOCTH.

65. ®opwmyna baiieca.

66. IloBropHBIC HE3aBUCHUMBIE HcTibITaHusl. Dopmyrna bepuyuim.
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67. JlokanpHas TeopeMa Jlamaca.

68. HurerpanspHas Teopema Jlamnaca.

69. Cnyyaiiabie BenuuuHbl. BUbl CydaiiHBIX BETUYHH.

70. JluckperHas ciydaiiHas BETMYMHA. 3aKOH €€ pacrpeneicHus. MHOTOyrojJbHUK
pacrpeneneHus.

71.  TIpocteitmmii moTok coObrTrii. opmyna Ilyaccona.

72. YucnoBble XapaKTEPUCTHKU CIyYalHBIX BEJIUYHH: MAaTEMaTHUECKOE OXHIAHUE U
€ro CBOMCTBA.

73. YucnoBble XapaKTEPUCTHUKU CIy4YalHBIX BEJIMYWH: JHUCIEPCHs, CBOMICTBa
JUCIIEPCUH, CITIOCOOBI BEIYUCIIEHUS TUCTIEPCHH.

74. YucnoBble XapaKTEPUCTUKHU CIIydallHbIX BEJIMYMH: CpEJHEE KBaAPATUUYECKOE
OTKJIOHEHHE.

75.  YucnoBble XapaKTEPUCTHKH CIy4YalHbIX BEJIMYMH: HayalbHbIE U LIEHTPaJIbHbIC
MOMEHTHI.

76.  UuterpanbHas (GyHKIUS paclpeieeHus U €€ CBOMCTBA.

/7. TI'paduk mHTErpasbHON (PYHKIMU pacrpenesieHus 1l JUCKPETHON U HEeNpPEepbIBHON
CIIy4allHOW BEJIUYUHBL.

78. Juddepennmanpuas pyHKIMS pacupeesieHus, €€ CBONCTBA.

79. TI'padux muddepennmansHOi GYHKIIMN pacpeIeICHUs.

80. Brpuncnenne  WHTETpalbHONM  (DYHKUIMM — pacmpeneNeHus 10  M3BECTHOM
g depeHunanbHON QyHKIUY.

81. 3akoH paBHOMEpHOro pacmpeaeneHuss BeposiTHocTed. [luddepeHunansHas u
MHTETpasibHas QyHKLIUU pPaBHOMEPHOI'O pacIpeieeHHMs.

82. HopwmanbHblii 3akoH  pacnpeneneHus. [padux IIOTHOCTH  HOPMAJIBHOTO
pacupeneneHusl.

83. BepostHOCTh momnajaHus B 3aJaHHBI MHTEPBAJl HOPMAJIbHO pacHpeeIeHHOM
CIIy4alHOW BEJIUYUHBL.

84. BepruncineHue BEpOSTHOCTU 3aJaHHOTO OTKJIOHEHHS HOPMAJIbHO pacHpeleIeHHOM
CIIy4allHOW BEJIUYUHBI.

85. IIpaBmiio Tpex curm.
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2.3 TunoBoii BApMAHT UTOTOBOI0 TECTUPOBAHMS

3aueTHoe TecTupoBaHue (cemectp 1)

1. Ecmu A(2;-3;5) wu B(-14;3), To pasnoxeHue BeKTOpa AB 1o 0azucy
i,J,k umeer Bux ...
a) i+]+8k
by 3i+7j-2k
) 3i-7j+2k
d  -2i —12j+15k
2. Ecm d-b=642, |§| =4, ‘5‘ =3, Torza yroi Mexy BekTopamu d u b pasen

a) %
b) 377[
C) %
d) %

3. Ecmu a=(4;6;3) ub=(-5;2;6), Toraa BEeKTOPHOE [POM3BEICHHE BEKTOPOB
dub PaBHO ...
a)  30i —39j—38k
b)  —30i —39] +38k
c)  30i +39] +38k
d)  30i —39j +38k
X, + X, —3%X; =3;
4, Jlana cucremMa ypaBHEHHH <X —2X, =1 . Torma mnepemeHHas X,

2X, —2X, + 3%, =—2.

paBHa ...
4 -3 1
5. Anrebpanyeckoe [OMOJIHEHHE dJeMeHTa a,, Marpunsl A=2 5 —7
3 -2 1
PaBHO ...
-1 2 1 -1
6. Ecimu A= A 5 u B= 0 2 , To Marpuiia C =2A+ B umeer Bug ...
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) (3 )
) (o 5]
-
0 (5 4

7. 3 P g2t ? c
. aJaHbl MaTPHUILbI = nu = , TOrga OJJIEMEHT
! putt 4 3 5 4 6) .

matpunia C = A-B paseH ...

8. [Tpssmoit Y =5X + 3 mapauieabHa IpsMasi ...
a) y=5x+1
1
b ==X+3
) Y=g
C) y=-5x+3

d) y:—%x+1

9.  VYcraHOBUTE COOTBETCTBHE MEKIYy KPHBBIMH BTOPOIO IMOpPSAKA U HX
ypaBHEHUSMU:
X2 y2
a) ——-—=1 1) simumc
25 16
b) (x+2)*+(y-1)*=16 2) runepOoma
C) 3X°+y*=25 3) mapaboia
d) X+Yy* =9 4) OKpY>KHOCTh
10. VYpasuenue npsimoii, mpoxossiiei uepe3d toukun A(4;3) u B(—4; —3) umeer
BUL ...
a) y—§x
4
3
b =—X-5
) Y=y
4
C =—X
) Y=g
4
d =—Xx+1
) Y=3

11. Ha pucynke wuzoOpaxen rpaduk ¢ynkuuu Y= f(X) Ha oTpeske [1; 8].

YcTaHOBUTE COOTBETCTBUEC MCKIY 3aJIaHHBIMU YCIIOBUSAMH U ITPOMCEIKYTKAMU:
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12.

13.

14.

15.

y=Jixl

—_——_——————————
el
7

DA 3 %

a) y<0,y'<0,y">0 1) (1 2)
b) y<0,y>0Yy>0 2) (2;3)
c) y>0,y>0y"<0 3) (3;4)
4) (4;5)

5) (5;8)

. 3a’—4da+l
3navenue npenena lim————— pasno ...
a>» g° +3a—4
a) 3
by O
1
C —
) 3
d) 0
. 3x°—5Xx—2
3Havenue npeaena lim——-——— pasHo ...

x>2 2x% —X—6

3
a —
) 2
by 7
C) —7
d 1
(3x+4N"
3HaueHUE npeena ngn V) paBHO ...
20
a R
) 3
20
b i
) 3
20
C) es
_0
d e?

IMpousBoaHast GyHKIMK Y = 59% pmeer BuJ ...



COS™ X
tg°x
b) i 5 2In5
COS™ X
i 2 tgx-1 1
C) y'=tg°x-5¢ -
COS™ X
d) Y =tg>-59%". 2thX
COS™ X
Kinrou:
1. b 2. ¢ 3. d 4. 1 5 -9
6. b 7. 9 8. a 9. 2,4,1,3 10.a
11.2,3,4 12.b 13.d 14.c 15.a
JK3aMeHAIlMOHHOE TeCTUPOBaHue (ceMecTp 2)
3
1.  HeomnpeneiaeHHBINH HHTETPA .[ ——0X paBeH ...
2X" +5
a) %In‘2x4+5‘+c
1 4
b) g|n\2x +5+C
1 4
c) —Eln‘ZX +5+C
d) In[2x*+5/+C
2. YCcTaHOBUTE COOTBETCTBHE MEXKAY TOJABIHTETpaIbHOM JpoObI0 H €€
Pa3NOKEHHEM Ha CYMMY TIPOCTEHIITNX PAIMOHAIBHBIX IPOOEH.
C dx A B
a) S o A 1) —t—
S XT—-Tx+12 X+3 X+4
b) ~ 2X2+§ « 2) A N B
S (X+D)°(x"+1) Xx-3 x-4
o) [ 3X2_1 dx 3) A |32+C
T (x+1)°(x-3) x+1 (x+1)° x-3

A Bx+C D

+ >+
x+1 (x+1)° x-3
A Bx+C D

+ 2+ 2
Xx+1 (x+1)° x°+1
A B Cx+D

+ 2+ 2
X+1 (x+1) X +1

4)

5)

6)
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1 0 1
3. Ecnm J f(x)dx=2 u IZ f (x)dx =1, To uHTErpaN I 2 f (x)dx paseH ...
0 -2 -2

a)l
b) 3
c)5

5
d) =
)2

4. [Tnomans kpuBoNIUHEHHOM Tpaneuuu D, orpaHnYeHHON TMHUAMU paBHA ...
y

y=x

14
a_
)3

11
b) ==
)3
10
C_
)3

8
d) =
)3

5. Janbl nBa KOMIUIEKCHBIX umciaa Z,=3+51 u z,=-1+4i. YcranoBure

COOTBCTCTBUC MCKIY I[efICTBHHMH HaJl KOMINUICKCHBIMH 4YHCIaMH W PE3YJIbTATOM HX
BBITTOJIHCHU .

a) z,+2, 1) -3+1i
b) z,-z, 2) 2+9i
c) & 3) 4-2i
ZZ
4) =23 +7i
5 20 17,
41 41
6. Ecmm f(2)= 5z° —5i, Torna 3HaYeHne (GyHKIMH B TOUKe Z, =1+1 paBHO ...
a) 10+ 5i
b) 5i
c) 25
d) 10-5i
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7.

Ecmu f(z) =5z° —5i, Torna 3HauYeHHe MPOM3BOJHON ATOH (DYHKIHU B TOUKE

Z,=1+1 paBHO ...

9.

a) 10+i
b) 1+10i
c) 10 -5i
d) 10+10i

O6umii nHTerpan mddepeHnranbHoro ypapaeHns Sin ydy = X°dX uMeer BUA
a) —cosy=2x+C

3

b) cosy:%+C

X3
C) —cosy=€+C

d) cosy=2x+C

YcraHoBUTE COOTBETCTBUE MEXAY TU(DPepeHnanbHbpIMu ypaBHeHUsIMU (1Y)

1-ro nopssaKa 1 uX BUJAaMHU.

10.

pelIeHUEM.

11.

a) Y % 1) nunelinoe HeoaHOpoaHOE JIY 1-ro mopsaka
2x  x°+1
b) y +4y=e 2) 1Y B nmonubix auddepeHmanax
c) xy'=yln (lj 3) ypaBHenue bepnym
X

4) IV ¢ pa3aensiomuMucs repeMeHHbIMA
5) onropoanoe /1Y 1-ro mopsiaka

Y cTaHOBUTE COOTBETCTBUE MEXY AP depeHIMaTbHBIMA YPABHEHUSAMH U €T0

a) y'—10y' +25y=0 1) y=e*(C,+C,x)
b) y"+3y' +2y=0 2) y=Cpe*+C.e**
c) y'+4y=0 3) y=C, cos2x+C,sin2x

4) y=C,cosx+C,sinx
5) y=Ce*+Ce™*
6) y=e"(C, +C,X)

OnpenenuTe MW 3anucaTh CTPYKTYPY YAaCTHOTO pEMIEHUS Y JIMHEMHOTO

HeOoMHOpoaHOrO AuddepenranpHoro ypapuenus Y +3y' —4y =6X-€™" no Buay npasoii

qacCTH.

a) y=Ax-e”

b) ¥ = (Ax+B)-e”*
c) ¥ =(Ax*+Bx)-e
d) ¥=(AX +Bx%)-e”
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12. CymMa 4ucioBOro psija Z(%j paBHa ...

n=0

= &
N | w g|,_\-l>lool\>|l—‘

()
~

o
—~

13. Ykaxurte MMPaBUJIBHOC YTBCPIKIACHUC OTHOCHUTCIIBHO CXOJAHMMOCTH YHCJIOBBIX

21 21
s710B: 1 —u?2 )
p );2“ )Z_’, —

a) 1 — cxoautes, 2 — pacXOaUTCs
b) 1 u 2 — cxomsarcs

C) 1 u 2 — pacxoasarcs

d) 1 — pacxogurcs, 2 —CXOIUTCS

14. YcTaHOBUTE COOTBETCTBHE MCXKIY 3HAKOIICPEMCHHBIMU pPsAAdAMH W BHAAMHU

CXOJUMOCTH.
a) Z (_2];) 1) pacxomutcst
n=1
b) Z:(—l)n n 2) YCIIOBHO CXOJUTCS
= 5n-2
C) i L 3) a0COJIOTHO CXOIUTCS
n=1 \/ n + 1
0 (X_l)n
15. HHTepBan cXOAMMOCTH CTETIEHHOTO psiia Z UMEET BU] ...
n=1
a) (-11)
b) (—2;0)
c) (0;2)
d) (—oo; + oo)
Kunrou:
1.a 2.2,6,3 3.C 4.a 5.2,4,5
6. b 7.d 8.cC 9.4,1,5 10.6,5,3
11.b 12.d 13.a 14.3,1,2 15.¢c



2.4 TunoBoi YK3aMEeHAIIMOHHBIN OHUJIET

MuHuCTEPCTBO CEIIBCKOTO X03sicTBa Poccuiickoin @enepaunu
denepaabHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIIETO
00pa3oBaHuUs
«Ky30acckas rocy1apcTBEHHAs CEIbCKOX03MCTBEHHAS AKaIEMHUSI»

20.03.02 ITpupoa000ycTPoOiicTBO M BOJAONOJIH30BAHHE

(KO[[ ¥ HaMMCHOBAHHUE HAIIPABJICHUS HOHFOTOBKH/CI’[eL{HaﬂLHOCTH)

IIpupoaooxpaHHoe 00yCTPOICTBO TEPPUTOPHIL

(podHIIb MOArOTOBKH/MAarUCTEPCKas MPOrpaMMa/CrieIIHaTn3aLHs)

Kadenpa matematnku, Gpu3nku 1 HHGOPMAIHOHHBIX TEXHOJIOTHH

(HanMeHoBaHHe Kadeapsl)

JlucuMIIMHAA Martematuka (1 cemecTp)

(HaHMeHOBaHl/IC I[I/ICHI/IHHI/IHLI)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Munop u anreOpamdeckoe JOMOJHEHUE diemMeHTa omnpeaenurens. CrocoObl

BBIYHCIICHHU A OHpGI[GJIPITGJIGﬁ.

2. Nuddepennupyemocts ¢GyHkimil. OcHOBHbIE TpaBuia AuQGEepeHIUPOBAHUS

(byHKIUH.

3. 3amaga. OrmnpenenuTh IUIOMAAL TPEYroJbHUKA, OOpPa30BaHHOTO MPSMOM
4x+3y—36=0 c ocstMu KOOpIUHAT.

CocraButenb Konpayposa U.I.
(Tmoarmck) (pactmmdpoBka moammcH)

3aBenyromuii kadenpoi Jyrunos E.B.
(moamucs) (pacudpoBKa MoIxCcH)
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MuHHCTEPCTBO CENBCKOTro X03siMcTBa Poccurickon denepanuu
denepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO
oOpasoBaHus
«Ky30acckas rocy1apcTBEHHas CEIbCKOX03MCTBEHHAS AaKaIEMHUSI»

20.03.02 ITpupoa000ycTpoiicTBO M BOAONOJIH30BAHHE

(KOJL 1 HAMMEHOBAaHHE HAIIPABJICHHS I10JrOTOBKH/CIIEIIHAIBHOCTH)

IIpupoaooxpaHHoe 00yCTPOCTBO TEPPUTOPHId

(1po¢uIib OArOTOBKH/MAruCTEPCKast IIPOrPaMMa/CIIeLUaH3aLLs )

Kadeapa maremaTnku, pusnku u vHGOPMANUOHHBIX TEXHOJIOT Uil

(HanMeHoBaHHe Kadeapsl)

Jlucuuminna Martematuka (2 cemecTp)

(HaHMeHOBaHl/IC I[I/ICHI/IHHI/IHLI)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Berurcnenue onpeneneHHoro uaterpaia. ®opmyna Hetorona-Jleitonuna.

2. 3HakolepeMeHHbIE M 3HaKouepeaywomuecs psanel. [lpmsnak JleiOHutA.

AOCOIOTHAS U YCIIOBHAS CXOJIUMOCTD PSI/IOB.

3. 3agada. B Hexotopom Bosoeme Kaprbl cocTaBisioT 80%. Hailitu BeposiTHOCTD

TOro, 4To U3 "/ BBIJIOBJICHHBIX B 3TOM BOOJOCMC pI)I6 oKaxkeTcs 4 KapiIia.

CocraBurenb Konpmayposa N.T.
(moanucs) (pacudpoBKa MoIHCH)

3aBenyrommii kadeapoi Jyrunos E.B.
(moanucs) (pacudpoBKa MoImcH)
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3 METOAUYECKHUE MATEPUAJIBL ONIPEJE/IIIOLIUE ITPOUELYPbI
OINEHMBAHUWA 3HAHUU, YMEHHNHU, HABBIKOB

OrneHka 3HAaHWA TIO JUCITUIUTMHE MPOBOJIUTCS C IEIBI0 ONPEACICHHS] yPOBHS
OCBOCHHSI MPEIMETA, BKIIIOYACT:

— TECTHI;

— co0ecet0OBaHUE.

Ornenka KavecTBa TMOJATOTOBKM HAa OCHOBAaHWMW BBITIOJHEHHBIX 3aJaHUN BEACTCS
MpenoiaBaTessiM (C 00CYKICHUEM Pe3yIbTAaTORB), OAIUTBEI HAYUCISIFOTCS B 3aBUCUMOCTH OT
COOTBETCTBUS KPUTEPUSIM TaOTUIIHI 1.

OneHka KayecTBa MOATOTOBKY IO pe3yJibTaTaM CaMOCTOSITEILHOM pabOThI CTyI€HTa
BEJICTCSI:

1) npenomaBaTeneM — OlLEHKa TITyOUHBI IPOPa0OTKU MaTepuaia, pallioOHAIbLHOCTh U
coliepKaTesibHasi €MKOCTh MPEJCTaBICHHBIX HHTEUICKTYaJIbHBIX MNPOAYKTOB, HAJIAYUE
KpPEaTUBHBIX 2JIEMEHTOB, MOJTBEPKIAIOIINX CAMOCTOSITEIbBHOCTh CYKJIEHUU IO TEME;

2) rpyIIoi — B xo/1¢ 00CYXICHUS TPEICTaBICHHBIX MaTePUAJIOB;

3) CTyACHTOM JMYHO — IyTEM CaMOaHajIn3a JOCTHUTHYTOTO YPOBHS ITOHWMAHHUS
TEMBI.

[To nuctmmuIMHE TPETYCMOTPEHBI (HOPMBI KOHTPOJIS Ka4eCTBA IMOATOTOBKH:

— TeKymmi (OCYyIIeCTBIIGHHE KOHTPOJII 3a BCEMH BHUIAMU ayJAWTOPHOU U
BHEAYIUTOPHOMN JEATEILHOCTH CTYJICHTA C IEBI0 TOJYICHHS MIEPBUYHON HHPOPMAIIUH O
XO0/JI¢ YCBOCHHS OTJEIBHBIX JIEMEHTOB COJICPKAHUS JTUCITUTUINHDI);

— IPOMEKYTOUYHBIN (OIEHUBAETCS YPOBEHb M KAYECTBO MOJATOTOBKH 10 KOHKPETHBIM
pazzenam AUCIUILIUHBI).

Pe3ynbTaThl TEKyIIEro W MPOMEKYTOYHOTO KOHTPOJIA KauyecTBa BBITIOJHEHUS
CTYJICHTOM 3aIlJIaHUPOBAHHBIX BHUJIOB JCSITEIILHOCTH MO YCBOCHUIO YUCOHOU JAUCIUILIMHBI
ABJISIFOTCSL TOKa3aTeJeM TOro, Kak CTYJEHT paboTal B TeUYeHHE cemecTpa. MToroBwiid
KOHTPOJIb TIPOBOJUTCA B (popMe MPOMEXKYTOUHON aTTeCTAllMM CTyJEHTa — DJK3aMeHa
(3auera).

Texymuii KOHTPOJIb YCIIEBAEMOCTH TIPEAYCMATPUBAET OIEHUBAHKME XOJa OCBOCHHSI
JTUCITUTUTMHBI, TIPOMEXKYTOUYHAsT aTTECTAIUsl OOyJaronuxcs — OICHMBAHUE PE3yJIhbTaTOB
00yueHHs MO TUCHUIUIMHE, B TOM MOCPEICTBOM UCIBITaHUA B (JOpME DK3aMEHa (3a4eTa).

JImst  OLIGHKM KadecTBa TOATOTOBKH CTYJEHTAa IO JUCHUIUIMHE B  IIEJIOM
COCTaBIISICTCS PEUTHUHT — WHTETpajbHAas OICHKA Pe3yJbTaTOB BCEX BHUJIOB JCATEIHHOCTU
CTYyJIeHTa, OCYIIECTBISIEMbIX B Tpoliecce ee u3yudeHus. [lociemnsisi mpeacraBisercs B
OaJUILHOM HMCYHCIIEHUHU COTJIACHO Ta0IHIlE 2.

3amura NpakTHYeCKUuX pabOT MPOBOJUTCS MPENojaBaTeeM CO CTYyJACHTOM B JEHb
MPOBEACHUS TMPAKTUYECKOTO 3aHSITHS B COOTBETCTBUU C YYEOHBIM pACIHUCAHUEM.
[IpenonaBatenb MpoBEPSIET NMPABWIHHOCTH BBIMOTHEHUS 3324 M 3aJaHUi CTYJACHTOM U
CICJIaHHBIX UM BBIBOJIOB, KOHTPOJIUPYET 3HAHHWE MPOMJICHHOTO0 Marepuaia CTyJACHTOM C
MTOMOIIIBIO COOECeIOBaHMUS.

CobecenoBaHne SBISCTCS HEOTHEMJIEMOW YacThi0 KOHTPOJIS 3HAHWUW JICKITAOHHOTO
MaTrepuaia U cCaMOCTOSATEIbHON padoThl cTyAeHTOB. CTYJEHT OTBEUYAET HA MOCTABICHHBIC
MIpernoiaBaTesieM BOMPOCH 110 KOHTPOJMPYEMOW TeMe, TMperoaaBaTelb OICHUBACT
Ka4yeCTBO YCBOCHUS MPOHIEHHOTO MaTepHaia.
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TecTupoBaHue IO TeME€ OCYIIECTBISETCS CaMOCTOATEIbHO CTYIAEHTOM IOCHE
U3yYEHUsI TEMBl U CIIOCOOCTBYET CaMOAHAJIM3y U CAMOOLIEHKE JOCTUIHYTOIO YpPOBHS
noHuMaHusi Tembl. [IpenonaBarens MNpPOBEpSET MPaBUIBHOCTh BBINOJHEHUS TECTa
CTYACHTOM, KOHTPOJIMPYET 3HAHHE CTYJIEHTa C IIOMOLIbI0 COOECe0BAHUS.

[TpopaGoTka KOHCHEKTa JEKIUH M y4eOHOW JUTEpaTypbl OCYIIECTBISCTCS
CTyJICHTaMH B TE€UYEHUE BCEr0 CEMECTpa, NOCIEe H3y4YeHHs HOBOM Tembl. K 3K3aMeHy
JOIYCKAIOTCSL CTYJIEHTHI, BHIITOJHUBIINE BCE BUJIBI TEKYIIEH aTTECTAlMU — NMPAKTHYECKUE
3aHTHS, TECTHI IO TEMAM, 3a/IaHMSI 111 CAMOCTOSITEIbHON paOOTHI.
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