MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.5.06.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricmias maremartnka 1

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00SCIICUeHNE MAIMHOCTPOUTEIBHBIX TIPOM3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

®opma o0yuenust: ounasi ¢ npumeHenuem JJOT
I'on Habopa: 2020
O6mas Tpynoemkocts: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 1

dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexuu 34 34
JlaGopaTopHble
[TpakTHueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 68,25 68,25
CamocrosiTenpHast paboTa 111,75 111,75
KoHnTpoas
Hroro 180 180




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JolleHT, K.1.H. Komrenesa H.H.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HarpaBjeHus moaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 0OecIieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILVIMHBI 10 «31» aBrycra 2024 r.
COI'JTACOBAHO

3aseaviommii kabeapoin " O00pYAOBAHKUE U TEXHOJOTMA MAIIMHOCTPOUTEIBHOIO ITPOU3BOACTBA"

« _» 20 T H.1O. Jlorunos
(noonucy) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acenanust Ne 2 ot «12» centsiops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT NOTPeOOBAaThCS TOMOIHUTENBLHO B MPAKTUYECKOW M UCCIIE0BAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTHYECKOTO W aJTOPUTMUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
MaTeMaTHKa (LIIKOJBHBIN Kypc), anredpa (IIKOJIBHBIA Kypc), reoMeTpus (IIKOIBHBINA Kypc), anredpa

Y Hayasa aHaiau3a (IIKOJIbHBIN KypC).

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuiectyrouiee: 'Broiciiast marematuka 2", "Boiciias matematuka 3", "®usnka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U
NuaunkaTopsbl 10CTHXKEHUS
KOHTPOJINpYyeMble . IInanupyemble pe3yJibTaThl
KOMIIeTeHIIUH KOMITET eHiHH o0y4eHus
(Kol ¥ HAMEHOBAHUE)
(Ko 1 HAUMEHOBAHUE)

OIIK-4 (cnoco6HOCTh 3Hath:

y4acTBOBaTh B 1. Metogel u mnpuémbl aHaiuM3a U

pa3paboTke 00001IeHus KOJIMYECTBEHHOMN

000011IEHHBIX uH(popMaLnu;

BapHAaHTOB PEIICHUS 2. OCHOBHBIE TIOHATHS M METOHBI

po0JieM, CBSA3aHHBIX C JUHEHHON anreOpbl, aHAIUTUYECKOU

MAaIIMHOCTPOUTEIBHBIMU reomeTpud, auddepeHnnanbHOr0 U

IIPOU3BOJICTBAMH, MHTETPAIIbHOTO UCUNCIICHUS

BbIOOpE ONTUMAIbHBIX 3. Meronpl  MOIEnMpOBaHUS U

BapHaHTOB ITPOrHO3MPOBAHUS

MPOTHO3UPYEMBIX YMmern:

MOCJIEACTBUM pEIICHUS 1. Pemarp TUMOBBIE MaTeMaTUYECKHE

Ha OCHOBE MX aHaJIN3a) 3aa4n
2. CTpouTh MaTeMaTHYECKYIO MOJIETb.
3. IIpumensTH METO/IBI
MaTeMaTH4eCKOro aHayu3a,
MOJIEJIMPOBAaHUS ¥ TNPOTHO3UPOBAHHUSA
JUIsl pEIIeHNs MHKEHEPHBIX 3a]a4
Baagers:
1. Mertonamu MaTeMaTU4YeCKOro
ONMCAHMUS THIIOBBIX 3a/1a4y u
MHTEpIIpETAUU MOJTy4EHHOTO
pe3yJsprara
2. Crniocob6amu HarJIsJHOTO
rpaduuecKkoro IIPEJICTaBICHHUS
pe3yJbTaTOB MCCIIEI0BAHNUS;




®opmupyeMbie U
KOHTPOJINpYeMble
KOMIEeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIU I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

3. HaBrpikamu
COBPEMEHHOTO MaTeMaTHYECKOTro
HHCTPYMEHTApUS JUISt perieHus
MaTEeMaTHYSCKHX 3a/1a4

4, MartemaTHudeckoi JIOTHKO,
HeoOXoauMol Uit (pOPMHPOBAHUS
CYKIGHHMA TI0  COOTBETCTBYIOIIUM
po(hecCHOHATLHBIM MPOOIeMaM

MMPUMCHCHHA

IK-1 (crtocobHOCTD
IPUMEHSTH CIIOCOOBI
palrOHATIHLHOTO
UCIIOJIb30BaHUS
HEOOXOJUMBIX  BHJIOB
pecypcos B
MAaIIHHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX
BBIOUPATh OCHOBHBIC |
BCIIOMOTaTEIIbHBIC
MaTepHalIbl ISt
W3TOTOBJICHUSL U3IEITUN
CrocoObl  peanu3anuu
OCHOBHBIX
TEXHOJIOTUIECKUX
IPOIIECCOB,
AHAIUTUYECKUE u
YHUCIIEHHBIC METOJIBI MPU
pa3paboTke ux
MaTEeMaTHYECKHUX
MOJENIed a TaKk Ke
COBPEMEHHBIC ~ METO/IbI
pa3paboTku
MaJIOOTXOJTHBIX,
sHeprocOeperaromx |
OKOJIOTHYECKA  YUCTBIX
MAaIIMHOCTPOUTENBHBIX
TEXHOJIOTHH)

3HaTth:

1. Croco0bl panMoOHANBbHOIO PELICHUS
MOCTaBJICHHOM 3a/1a4H;

2. OcCHOBHBIE TIOHATHS U METOJBI
JUHEWHON anreOpbl, aHaTUTHYCCKOMN

reomerpun, auddepeHnmanbHoro u
MHTETPaIbHOI0 UCUUCIICHUS

3. MeTtobl pa3paboTku
MaTeMaTHYeCKUX Mojiesen

Ymersn:

1. PauuonanpHO pelaTb THUIIOBbIE

MaTeMaTHYECKHUE 3a1a49un
2. CTpOUTh MAaTEMATUYECKYIO MOJIENb.
3. llpuMeHAT, aHATUTUYECKHE U
YUCJICHHBIC METOJIbI TIPH Pa3paboTKe UX
MaTeMaTHYeCKNX MOJeIIeH

Baagern:

1. PammmonanbHbpIMEI METOJaMHU
MaTEeMaTUUYeCKOro OMNHCAaHUS THIIOBBIX
3a1a4 U I/IHTCpHpeTaHI/II/I nonyquHoro

pe3yibTara
2. Cnocobamu pa3paboTku
MaTeMaTHYeCKUX MOJIETIEH;

3. Hagsikamu [IPUMEHEHHUS
COBPEMEHHOT0 MaTeMaTH4eCKOro
WHCTPYMEHTapHUs JUIs peenust

MaTeMaTHYECKUX 3a7a4
4. CoBpeMEHHBIMH METOJIaMU PEIlICHUs
npo¢eCCHOHATIBHBIX MPOOJIEM




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYILIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Mopyis 1. Jlek 1 Marpuiibl. [elicTBus HaJl HUMU 1 2 -
JInHennas
anreopa
Mopyns 1. Cp Marpuipl. Onpenenurenu. Cucremsl 1 28 -
JInHeliHas JMHENHBIN aJireOpandyeckux ypaBHEHUI
Mogyns 1. Ip1l CnoxeHue, BRIYMTAHUE, TPOU3BEICHUE 1 2 -
JInneiinasa MaTpHuIl
anreopa
Mogyns 1. Jlek 2 Onpenenurenu u ux cpoiicrea. OOpaTHas 1 2 -
JInneiinasa MaTrpuia
anreopa
Mogyns 1. Ip 2 Brruncinenue onpeaenurenei. 1 2 -
UInnelinas Haxoxxnenne oOpaTHON MaTpHIIbI
anreopa
Monyns 1. Jlex 3 Pemenue cucreM IMHEWHBIX ypaBHEHUN 1 2 -
JInHennas Meroaamu Kpamepa, ['aycca u cpencrtsamu
airedpa MaTPUYHOTO UCUUCIICHUS
Monys 1. Ilp 3 Pemenue cuctem JIMHENHBIX YpaBHEHUM 1 2 -
JInHennas
anreOpa
Mopyns 1. Jlex 4 HccnenoBanne cucTeM JIMHENHBIX 1 2 -
JInnelinas ypaBHeHuil. Teopema Kponekepa-Kanemnnm
anreopa
Mogyns 1. Ip 4 KonTponbnas pabota 1 mo teme 1 2 25 - KonTponbnas pabora 1
JInHeitnas "Jluneiinas anreopa” o teme "JIluHeitHas
asirebpa anrebpa’”




®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BekTops! u neiicTBus HaJ HUMU. baswuc. 1 2 -
BekropHas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
aireOpa MIPOU3BE/ICHNE BEKTOPOB
Monynb 2 Cp OcHOBHBIE IOHATHS BEKTOPHON aJreOphl. 1 28 -
BekTopHas basuc. Ilepexon ot ogHOrO Oasuca K
airedpa npyromy. CkajisipHO€, BEKTOPHOE,
CMEIIaHHOE NMPOU3BEACHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amgau o reme "OCHOBHBIE 1 2 -
BekropHas MOHATHS BEKTOpHOH anreopsl. basuc"
anreopa
Monyib 2 Jlex 6 CkansipHoe MpOu3BE/ICHUE BEKTOPOB B 1 2 -
BexTopHas JIEKapTOBOM H IIPOU3BOJILHOM 0azuce
anredpa
Monys 2 IIp 6 Pemenue 3a1a4 Ha ckansipHOE 1 2 -
BexkropHas MPOU3BENCHHUE
areOpa
Monyns 2 Jex 7 BekropHoe nmpon3BeieHre BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anrebpa
Monyns 2 IIp 7 Pemenue 3a1a4 Ha BEKTOpHOE 1 2 -
BexropHas MPOU3BENCHHUE
asreOpa
Monayns 2 Jlex 8 CMeliaHHOE TPOU3BEIEHNUE BEKTOPOB. 1 2 -
Bekropras BeIpaxxeHue cMemanHoro npou3BeaeHUs
asreOpa 4yepe3 KOOPAMHAThI COMHOXKUTENIEH
Monynb 2 IIp 8 KonTponbhas pabota 2 o teme 1 2 25 - KonTponbhas padota 2
Bekropnas "BexTopHas anrebpa" no teme "BekTopHas

anrebpa

anreopa"




®opMbl TEKYLIEr0

reoMeTpus

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 [TonsiTie 06 ypaBHEHUH JIMHUH HA 1 2 -
AHAJIUTUYECKAsT IUIOCKOCTH. Y PAaBHEHHUS NIPSIMOM Ha
reoMeTpus 1ockocTy. [1mockocTh B MPOCTpaHCTBE.
Monyns 3 Cp [Tpsimast Ha iockocTy. [lnockocts u 1 27,75 -
AHaTTUTHYECKas npsiMasi B mpoctpaHcTBe. KpuBbie BTOporo
reoMeTpHs nopsiaka. [ToBepXHOCTH BTOPOTO MOpSIIKa
Monynb 3 IIp 9 [IpsiMasi Ha MJIOCKOCTH M B MPOCTPAHCTBE. 1 2 -
IAHaNTUTHYECKas [i1ockoCTh B MPOCTpaHCTBE
reoMeTpus
Monynb 3 Jlek 10 Kpussie BToporo nmopsijaka. DJUIUIIC. 1 2 -
AHATTUTHYECKAsT I'umep6omna. [Tapaboura.
reoMeTpus
Monayns 3 IIp 10 [TocTpoeHne KpUBBIX BTOPOTO MOPsAKa 1 2 -
AHanmuTHYECKas
reoMeTpHst
Monayns 3 Jlex 11 [ToBepxHOCTH BTOPOTO MOPSIIKA. 1 2 -
AHIUTHYECKAS HunrHapryecKkre mMoBEPXHOCTH.
reoMeTpHst KoHnnueckue noBepXHOCTH U OBEPXHOCTH
BpaICHHS
Monyns 3 Ip 11 KpuBsie BToporo nopsijaka, ux 1 2 -
AHaNUTHYECKast KaHOHMYecKHe ypaBHeHus. [IpuBenenue
reoMeTpHs ypaBHEHHsI KpUBOW BTOPOTO TIOPSIIKA K
Monayns 3 Jlex 12 KpuBblie BTOpOro nopsiika B noJsipHOU 1 2 -
AHanuTHyeckas CHCTEME KOOPJWHAT.
reoMeTpHst
Monyns 3 Ip 12 Konrtponpnas padora 3 o Teme 1 2 25 - Kontponsnas pabora 3
AHaITUTHYECKAs " AnanuTHueckas reomeTpus" 10 TeMe "AHanuTHYecKas

reoMeTpusl




®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlex 13 Oynknus. [lonaTue, oOCHOBHBIC 1 2 -
BeeneHue B XapaKTePUCTHKH, CIOCOOBI 3aJaHHUS.
MaTeMaTHU4eCKUN OcHoBHbIE 3JIEMEHTapHbIE (PYHKIIUU.
aHaIN3
Monyns 4 Cp DOnemeHTapHbIe (QYHKIIUU U UX CBOMCTBA. 1 28 -
Beenenue B [Ipenen nocnegoBarenpbHOCTH. [Ipenen
MaTeMaTHYeCKUN ¢dbyukuu. HenpepbiBHOCTD DyHKIIUU.
aHAIIN3
Monyns 4 IIp 13 OcHOBHBIE 2JIEMEHTapHbIC (DYHKIHH, UX 1 2 -
Beenenue B rpacduxu. OOpaTHas u cloXHast PYHKIUU.
MaTeMaTUYECKUI
aHaIIN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoneuyHno masbie U 1 2 -
Beenenue B 0ecKkOHEeYHO OombINe QYHKIUH, CBSI3b
MaTeMaTHYECKUI Mex1y HUMHU. [IepBbIii 3amedaTenbHbIN
aHaIN3 npenen.
Monyns 4 IIp 14 Bunsr HeonpenenénHocTel U cnocoObl UX 1 2 -
Bsenenue B YCTpaHEHUA
MaTeMaTHYeCKUN
AHAIIN3
Monayns 4 Jlex 15 Bropoii 3amedarenbHbIi IpeIen. 1 2 -
Baenenue B OKBHUBaJIEHTHBIE OECKOHEYHO MaJbIE.
MaTeMaTHYeCKUN
QHAIIN3
Monyns 4 IIp 15 Brrunciienre npeaenoB ¢ TOMOIIbIO 1 2 -
Beenenue B 3aMeuaTeNbHbIX MPEIeIOB.
MaTeMaTUYECKUI

AHaJIn3




®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD (PyHKITUH. 1 2 -
Beenenue B
MaTeMaTUYeCKUu
aHaITN3
Monyns 4 IIp 16 Hccnenoanue GpyHKINUU HA 1 2 -
Beenenue B HENPEPHIBHOCTh
MaTeMaTHYeCKUN
aHaITN3
Monyns 4 Jlex 17 HTorosoe noBTOpeHME 1 2 -
Bsenenue B
MaTeMaTUYECKUI
aHaIIN3
Monyns 4 Ip 17 KonTponbhas pabota 4 no teme 1 2 25 - KonTponbhas pabora 4
BBenenue B "BBenenne B MaTeMaTHYEeCKU aHamus" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTU4YeCKHil aHam3"
aHAIIN3

Tecr Htorosoe TectupoBanue uepe3 LT 1 2 100 - TectupoBanue

A [TpomexyTouHas aTTectanus (3a4€T 1Mo 1 0,25 -

HAKOIMUTEIILHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM yueOHBIM MEPOTIPHUSITUSM, IPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl HTOIOBOTO TECTUPOBAHMUS ), pa3ieiéHHas Ha 2.




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

Jucuumimna "Beiciias matemartuka 1" peanusyeTcss ¢ NPHUMEHEHUEM JIUMCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMaTPUBAET BBIITOJHEHHE MTPAKTUYECKHUX 3aJaHHN
0 TeMaM Kypca, HpOBEpsAEMbIX IpenojaBaTeneM B cucteme «PocaucranT», H3ydeHue
TEOPETUYECKOr0 MaTepualia, 00pa3lloB PEIICHHUS NMPAKTHUYECKUX 3a/JaHUM, BBHIIOJHEHUE 3aJaHHUN
JUIs CAMOKOHTPOJISL.

6. Meroauveckue yKa3aHUs M0 OCBOEHUIO JUCIUILIHHBI

OcCHOBY TEOpEeTUYECKOr0 OOYYEeHHS CTYACHTOB COCTABJISIIOT JIEKIIMH, B XOJ€ KOTOpOM
MpernoaaBaTelb N3JiaraeT OCHOBHbBIE, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIE C HEM
TEOPETHYECKUE M MPAKTUUECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTUYCCKOTO 3aHATHS U
YKa3aHUS JUIS BHITIOTHEHUS] CAMOCTOSTEIILHOU PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias matematuka 1". JKenatenbHo ocTaBisATh B paOOUMX KOHCIIEKTAX
MoJIsi, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXHOCTh TE€X WJIA WHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINOJIHSAETCS MO 33aJaHUI0 W IPU METOIUYECKOM PYKOBOJCTBE
IperoaaBaresis, Ho 0€3 ero HeImoCPEICTBEHHOTO YIaCTHsl.

B mpouiecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHMU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM YUEOHOM
EITEIbHOCTH.

B xoxe moAaroToBKM K MPakTHUYECKUM 3aHSTHSIM CIEIYET M3YYUTh KOHCHEKTHI JICKIUU, U
PEKOMEHIOBAaHHYIO JTUTEPATYPY, YU€CTh PEKOMEHJAIH MPENO1aBaTENs.

Ha npakTudeckux 3aHATHSAX CTYAEHTHI PENIAIOT 3a/1auy MOJ] PyKOBOJICTBOM MPEIO1aBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILICHBI H3YyUYEHUIO Hanboliee BaKHBIX M CIOKHBIX TeM y4eOHOU
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PEllaTh 3aJaud Ha MPOUICHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHYECKUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciiu cTyeHT BUAUT HECKOJIBKO MyTEl pelIeHMUs,
TO OH JIOJDKEH CPaBHUTh MX W BBIOpATh CaMblii palMOHANbHBIA. PeleHue 3amady u mpuMeEpoB
clenyeT u3Naratb MOoApoOHO, BBIYMCIEHUS paclojiaraTh B CTPOTOM  TOPSIKE, OTAETSS
BCIIOMOTaTEJIbHBIE BHIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CIEAYyeT MPOBEPSATH CIIOCO0aMH,
BBITEKAIONIMMHU M3 CyIllecTBa JaHHOM 3adaud. PemieHune 3amay oOmpenenéHHOro THUMA HYXHO
MIPOJIOJDKATH /IO MPUOOpPETEeHUsI TBEP/IBIX HABBIKOB B PEIICHUMU.

Bo BpeMs wu3ydeHHs MOIYNSl CTYJAEHThl CAaMOCTOSATEIbHO BBIIOJHAIOT MPOBEPSEMOE
3amanue. llpoBepsieMoe 3amaHue JOHKHO OBITH BBIMIOJIHEHO aKKypaTHO, IOCJIEI0BATEIbHO,
000CHOBaHUE PEIIECHUS M OTBET 0053aTeIbHBI B KaXKJIOM 3aJaHHH.

Ha sx3ameHe BBISICHSETCS, TIPEXKIE BCErO, OTYETIIMBOEC YCBOCHHE BCEX TEOPETHUYECKUX U
MPaKTUYECKUX BOIMPOCOB MPOrpaMMbl U YMEHHE NPUMEHSTH IMOJTYYEHHBbIE 3HAHUS K PEHICHUIO
MpaKTUYECKNX 3amad. [Ipw MOAroTOBKE K DJK3aMEHy CTYACHT JO/DKEH IOBTOPHO W3Y4YUTh
KOHCIIEKThl JIEKIMA W PEKOMEHJOBAaHHYI0 OCHOBHYIO U JIONOJHUTENbHYIO JUTEpaTypy,
MPOCMOTPETh PEIIEHUsI OCHOBHBIX 3aJad, PEIMIEHHBIX CaMOCTOSTEIbHO M Ha MPAKTHUYECKUX
3aHATHUAX, @ TAKXKE COCTABUTH MUCHMEHHBIE OTBETHI Ha BCE BONPOCHI, BHIHECEHHBIE HA JK3aMEH.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4acTH) OLIEHOYHOI0 CPEeJCTBA

1 OITK-4: TIK-1 HpOBeP;{eMOE: 3amanue 1 H"O TeMe
Jlunetinas anreOpa

1 OITK-4: TTK-1 HpOBe':'ps{eMoe 3aanue 2 n'(') TeMe
Bekropnas anrebpa

1 OITK-4; TIK-1 HE)OBCp?IeMOC 3ajanue 3 1o Te'l'we

AHaIMTHYECKAsi TEOMETPUs
1 OITK-4: TTK-1 . [Iposepsiemoe 3ananue 4 [0 TeMe .
BBenenune B MaTeMaTHYECKH aHAJIN3
1 OIIK-4; TIK-1 Bomnpocs! k 3auéry NeNe 1-43
1 OIIK-4; T1K-1 Urorosoe TectupoBanue yepe3 LT

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBIe VIl TEKYLIEero KOHTPOJIs

7.2.1. IlpoBepsiemoe 3aganue 1 mo Teme ""JInneiinas aareopa'
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUl

Bapuanr 1
1 21 2 10
1. Haiitu npoussenenue marpuy AB u BA,ecm A=|3 4 0|;B=-3 0 1
0 21 1 20
1 0 2 -3
2. BBIUUCTUTH ONpeAeTUTENb 42103 .
5 2 3
6 0 3

3. Pemmiuth cucremy merosiom Kpamepa
2X1—X2—-6X3=-1
X1—2X24X3=5
X1- Xo+2X3=-8
4. PeminTh cUCTEMY CPEICTBAMH MAaTPUYHOI'O HCUUCICHHUS:
2X1—X2—-6X3=-1
X1—2X24X3=5
X1- Xo+2X3=-8
5. Peuth cuctemy merosiom I"aycca
2X1—X2—-6X3=-1
X1—2X24X3=5
X1- Xo+2X3=-8

Bapuanr 2



4 2 6 0 3 8
1. Haiitu npousBenenue matpugt ABu BA,ecm A=|0 1 2|;B=|2 1 7
5 7 3 1 35
2 81 4
9 7 5 3
2. BeruucnuTh onpenenuTens .
3 216
01 2 3
3. Pemmuth cucremy merogom Kpamepa
2X1—-2X2+X3=6
X1 +6 X2 +3X3=3
2X1+3 X2 +X3=0
4. PemnTh cucteMy cpeicTBaMU MaTPUYHOTO UCYUCIICHUSI:
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemmuts cucremy meronom ['aycca
2X1 -2 X2+ X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
Bapuanr 3
2 7 5 1 5 3
1. Haiftu npousBenenue matput AB u BA,ecru A=|0 1 3|;B=|7 9 11
4 2 8 21 0
3 71 2
9 6 21
2. BeluucauTh ONpeaeanTeNb
3 5 48
1 2 5 3
3. Pemmuth cucremy meromom Kpamepa
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3
4. PeminTh cuUCTEMY CpeICTBAMH MAaTPUYHOI'O MCUUCIICHHS:
2X1-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3
5. Pemtuts cuctemy merosiom I"aycca
2X1-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X3 +3 X2 -3X3=3
Bapmuanr 4
530 4 2 3
1. Haiitu mpousBenenue matpuiy AB u BA,ecrm A={2 1 7|;B=|3 2 4
1 35 2 4 3
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3. Pemmuth cucremy merogom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
4. PemmuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
5. Pemuth cucremy metonom ["aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpoBepsiemoe 3amanue 1 mo Tteme "JluneiiHas anreOGpa" BBINOJIHAETCS CTYIAEHTaMHU
CaMOCTOSITENILHO M JIOJDKHO OBITh CAAHO MPENOoAaBaTeNio Ha MPOBEpKY B cucteme «Pocaucrant» no
3auéTtHoM Henenu. Ha BeimosnHeHue mnposepseMoro 3amanust orBoaurcs 20 wyacoB. Homepa
BapHAHTOB KOHTPOJIbHBIX 33/1a4 OMPEICNISIOTCS ¢ MOMOIIBI0 TabMuIbl 1, mpruueM HOMEp BapuaHTa
KOHTPOJILHOM 3aiaun | HaxoguTcs Mo mepBoil OykBe ¢aMuIuu CTYIEHTAa, a HOMEpP BapHaHTa
KOHTPOJIbHOM 3a71auu 2 HaXOUTCS 1O NepBOi OYKBE UMEHHU CTYIEHTA.

Taobmuua 1
Byksa A b B r i EE | XJ3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PYU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BHINOJIHEHUH TNPOBEPSEMOTO 33JaHUs HEOOXOAWMO CTPOro MPUIEPKUBATHCS
YKa3aHHbIX HIKE TMpaBuwil. PaboThl, BbINOJHEHHbIE 0€3 COONIOAEHHS STUX MpaBWI, HeE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIs IepepaboOTKu.
1. Kaxxnoe mpoBepsieMoe 3aJaHHE JOJKHO OBITh BBIIIOJHEHO B OTAEIBHOW TETpaaud B KIETKY
CUHMMH WM YEPHBIMH YEPHUIIAMH.
2. B 3arosnoBke paboThl Ha OOJIOXKKE TETpaaul JOJKHBI ObITH SICHO HamucaHbl (GaMumus, UMs U
OTUECTBO CTYJIEHTa, HAa3BaHME JUCLMIUIMHBI, HOMEP NPOBEPAEMOIO 3aJaHUS; 3[ECh K€ CIEIYET
yKa3aTb Ha3BaHUE Yy4eOHOro 3aBelcHMs. B KoHue paloThl cieqyeT MOCTaBUTh JaTy €ro
BBITMIOJTHEHUSI U MTOAIUCH CTYJEHTA.
3. B paboTy A0JKHBI OBITH BKIIIOUEHBI BCE 33]]a4H, YKa3aHHBIE B 33/1aHUH, CTPOTO I10 MOJI0)KEHHOMY
BapHaHTy. Pemienus 3aad HaJo pacrosiaraTh B HOPSAKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen penieHneM Kax a0 3ajjaud HaJ0 NOJHOCTBIO BbINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OOIIHMe [aHHblE 3aMEHUTh
KOHKpPETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO ~ 3a/laHUsl, HE peIIMB JOCTaTOYHOrO KOJMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3afaHHi0. OIBIT MOKa3bIBAET, YTO YaIE BCETO HEYMEHHUE PELIUTH TY
WJIM MHYIO 33/1a4y BBI3BIBAETCS TEM, UTO CTYJEHT HE BBIIIOJIHUII 3TO TpeOOBaHHE.
5. Bce 3amaHus J0KHBI OBITh BBUIOKEHBI HA CaWT Ui NPOBEPKU MpPENojaBaTelieM B
COOTBETCTBYIOILIEM pa3zieiie TUCLIUITINHBI.

Kpurepun onenkmn:



- OLEHKA «3aYTEHO» BBICTABJISETCS CTYJEHTY, €CIM NpaBUIbHO BBINOJHEHO He MmeHee 70 %
3aJaHuH;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYJIEHTY, €CIM NpPaBWILHO BbINIONIHEHO MeHee 70 %
3aJaHUuH.

7.2.2. IIpoBepsiemoe 3aganue 2 mo reMe ""Bexropuas ajareopa"

(HaumenosaHue OYeHOUHO20 cpedCcmsa)

TunoBble npuMepsbI 3a1aHNI

3) momazas rpann ABC;

3agaua
[To xoopnuuatam BepmuH nmupamuasl ABCJI cpencTBaMu BEKTOPHOM anreOpsl HANTH:

1) nmuael pedep AB u AC;
2) yron mexny pedbpamu AB u AC;

4) npoekuuto Bektopa AB u AC;

5) o6beM nupaMuIbI.

Howmep | Koopaunats: Toukn | KoopauHaTs Touky | KOOpAMHATH TOUKH | KOOPIMHATE TOUKH
Bap. A B C |
1 (1,2;3) (-1,3;6) (-2:4;2) (0;5;:4)
2 (-1,2;,0) (-2,2;4) (-3;3,0) (-1,4,2)
3 (2,2;3) (-1,2;0) (0;3;3) (2:4;-5)
4 (0;-1,2) (-1,-1,6) (-2,0;,2) (0;1,4)
5 (3;0;2) (2,0;6) (1,12 (3;2;4)
6 (0;2;-1) (-1,2;3) (-2;3;-1) 0;4,1)
7 (2:3;2) (1,3;6) (0:4,2) (2,5:4)
8 (1,0;2) (-2;0;6) (-3,1,2) (-1,2;4)
9 (2;0;3) (1,0;7) 0;1,3) (2,2;4)
10 (-2,1,3) (-1,1.3) (2,0;2) (2,0;4)
11 (2;4;-6) (1,3;5) (0;-3;8) (3:2;3)
12 (-2;3;5) (1;-3:4) (7:8;-1) (-1,2;-1)
13 (1,3:5) (0;2,0) (5:7,9) (0;4,8)
14 (3;-5:2) (4,5;1) (-3,0;-4) (-4,5;-6)
15 (4,5,2) (3,0;,2) (-1,42) (5,7;8)
16 (5;1,0) (7;0;1) (2;1;4) (5;5;3)
17 (4,2;-1) (3,0;3) (8,0;4) (5:-1;-2)
18 (4,-3;-2) (2,2;3) (-1,-2;3) (2;-2;-3)
19 (3:1,1) (1,41 1,37 (3;-4;-1)




Howmep | Koopaunatel Touku | Koopaunatel Touku | Koopaunatel Touku | KoopauHatsl Touku
Bap. A B C i
20 (2:2;0) (-2;3;-2) (2;-3;3) (1,5;5)

Kparkoe onucanue u perjiaMeHT BbIIIOJIHECHHUS

[IpoBepsiemoe 3amanwe 2 1o Teme "BekropHas anreOpa" BBINOJIHSECTCS CTYICHTAMHU
CaMOCTOSITENIBHO JIOJDKHO OBITh CIAHO NPENOAaBaTell0 Ha MPOBEPKY B cucreMe «PocauctanT 10
3auéTHoM Henenu. Ha BbimonHeHue mnposepseMoro 3aganust orBoaurcs 20 wyacoB. Homepa
BapUaHTOB KOHTPOJIbHBIX 3aJ[au ONpPEIEIIIOTCS C MOMOILBIO TabauLbl 1, IpUuyeM HOMEp BapHaHTa
KOHTPOJILHOM 3a7aun | HaxoAuTcs MO TepBOi OykBe (aMHIMU CTyIEHTa; a HOMEp BapHaHTa
KOHTPOJIbHOH 3a/1a4uM 2 HaXOAUTCS 110 epBoi OyKBE MIMEHU CTY/IEHTA.

Taomuua 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P4 c | T,I vy (ORC] X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[Ipy BBHIMOTHEHHHM TPOBEPSIEMOTO 3aJ[aHUST HEOOXOJWMO CTPOTO MPHICPKHUBATHCS

VKa3aHHBIX HIDKEe TMpaBuwi. PaboThl, BBIMONHEHHBbIE 0€3 COONIOJCHHS HSTUX MpaBWI, He
3a4YUTHIBAIOTCS U BO3BPAIIAIOTCS CTYACHTY ISl IEPEPabOTKHU.

1. Kaxxnoe mpoBepsieMoe 3aJaHue TOJKHO OBITh BBITIOJHEHO B OTAEIHHOW TETpaaud B KIETKY
CHHUMH WUJIM YEPHBIMU YEPHUIIAMU.

2. B 3aronoBke paboThl Ha OOJOXKKE TETPaaul JOJDKHBI OBITH SICHO HamucaHbl (paMumus, uMs U
OTYECTBO CTYJICHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEpP MPOBEPSIEMOTO 3aJaHUs; 37E€Ch K€ CIEIyeT
yKazaTh Ha3BaHHWE Yy4yeOHOro 3aBeleHUs. B koHue paboThl cieayeT MOCTaBUTH JaTy €ro
BBITIOJIHCHHS U TIOJIITUCH CTY/ICHTA.

3. B paboTy A0mKHBI OBITH BKIIIOYEHBI BCE 33/1aUH, YKa3aHHBIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemenus 3a1a4 Halo0 pacrosiarath B MOPSIKE BO3PACTaHUS KX HOMEPOB.

4. Ilepen peuieHreM Kax 01 3aa4d HAJI0 TOJHOCTBIO BhINKUCATh €€ yciioBue. Ecim ycinoBue 3agaun
uMeeT OoO0IIyl0 (QOPMYIHPOBKY, TO, TEPEMHUCHIBas €ro, CjieayeT oOIIue [aHHbIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEeIIMB JOCTaTOYHOTO KOJIMYEeCTBa 3aJady IO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/iaHHio. OTIBIT MOKa3bIBAE€T, YTO Yalle BCErO0 HEYMEHHE PEUIUTh Ty
WJIU MHYIO 3a]71a4y BBI3BIBACTCS TEM, UTO CTYICHT HE BBIMIOIHUI 3TO TpeOOBaHHUE.

5. Bce 3amaHus [OMKHBI OBITH BBUIOKEHBI Ha CadWT Ui TNPOBEPKH MpENoJaBaTelieM B

COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBI.

Kpurepumn oueHku:
- OLEHKAa «3aYyTEHO» BBICTABJISETCS CTYJEHTY, €CIM NpPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aIaHuiN;
- OLEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYJEHTY, €CJIM MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHuH.

7.2.3. IpoBepsiemoe 3axanue 3 mo reme "AHaaurndeckas reomerpus"

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsl 3a1aHU
3amaua 1
Jansl xoopauHatel BepmMH TpeyrosbHuka ABC. CocTaBuTh ypaBHEHMS CTOPOH
TPEYroJIbHUKAa, MCIUAaHbl, BBICOTbI U 6HCC€KTpI/ICI)I yria A, a TAKXKC IPAMBIX, TPOXOOAIINX YEPE3



BCPIIMHBI TPCYTOJIbHUKA W MAPAJUICIBHBIX €ro CTOPOHAaM. Haiitu AJIMHY BBICOTBI, MCIUAHbI U
OMCCEKTPHUCHI.

Homep Koop/uHaTs! Koop/HaTs! Koop/uHaTh!
Bap. ToukH A Touku B rouku C
1 (1,2) (3:4) (-1;2)
2 (4;2) (-3;6) (2;3)
3 (-31) (-2;4) (1;3)
4 (2;3) (-53) (-1,0)
5 (0;4) (-5-1) (2;2)
6 (-1,2) (3;-2) (1;4)
7 (3:4) (2;1) (-2;-3)
8 (-4;1) (0;5) (4;2)
9 (5;0) (2;2) (-2;3)
10 (-3;2) (-1;5) (3;2)
11 (1:3) (-2:4) (-3:1)
12 (-2:3) (-5:-2) (1;2)
13 (-5;-1) (2;2) (0;4)
14 (0;5) (1,2 (3:-2)
15 (1,4) (3;-2) (-5:4)
16 (3;2) (-1;5) (-3;-3)
17 (-2;-1) (3:4) (-1,2)
18 (4:2) (6;-3) (2:3)
19 (0;2) (1:5) (-2;-2)
20 (2;3) (4;5) (1;2)

3aaua 2

CocTaBuTh ypaBHEHHME IUIOCKOCTH P, NpoxoJsuied uepe3 TOuKy A NEpHeHIUKYISIPHO
—
BekTopy BC. Hamucare ee oOuiee ypaBHEHHE, a TakkKe HOpPMajbHOE ypaBHEHHME IIOCKOCTH B



orpe3kax. CocTaBuTh ypaBHEHHE TUIOCKOCTH P, mpoxomsmeit yepe3 Touku 4, B, C. Haiitu yron

Mexay TiockoctsmMu P u P,. Haiitu pacctosiaue ot Touku /[ 10 miockocTH P.

HOMep KOOp,I[I/IHaTI)I TOYKH KOOpI[I/IHaT bl TOUKHU KOOpI[I/IHaTBI TOYKHN KOOp,Z[I/IHaTBI TOYKHN
Bap. A B C )i
1 (2,5;3) (1,3;5) (0;-3;7) (3:2;3)
2 (-2:3;5) (1;-3;4) (7:8;-1) (-1;2;-1)
3 (1,1,2) (2;3:-1) (2;-2;4) (-1,2;2)
4 (1;3:5) (0;2;0) (5:7:9) (0;4:8)
5 (3:-5:2) (4,51) (-3;0;-4) (-4:5;-6)
6 (4,5;2) (3:0;1) (-1,4;2) (5:7:8)
7 (5,1,0) (7,0;1) (2,1,4) (5:5:3)
8 (4,2;-1) (3;0;4) (0;0;4) (5;-1;-3)
9 (4,-3;-2) (2,2;3) (-1;-2;3) (2;-2;-3)
10 (3:1,1) (1,4,1) (L,L7) (3:4:-1)
11 (1,2;3) (-1;3;6) (-2:4;2) (0;5;4)
12 (0;-1;2) (-1,-1,6) (-2,0;2) (0;1;4)
13 (2:3;2) (1,3;6) (0;4,2) (2:54)
14 (1,0;2) (-2;0;6) (-3:1,2) (-1,2;4)
15 (2;0;3) (1,0;7) (0;1,3) (2:2;4)
16 (0;2;-1) (-1,2;3) (-2;3;-1) (0:4,1)
17 (2:2;3) (-1,2,0) (0;3;3) (2;4,-5)
18 (-2;-2;3) (1,2;5) (0;1,0) (2:6;4)
19 (-2,1,3) (-1,1,3) (2,0;2) (2;0;4)
20 (-1;2;0) (-2,2;4) (-3;3,0) (-1,4,2)

3amaya 3

[psimast | 3amana B mpocTpaHcTBe OOMIMME ypaBHeHHsMU. Hamucarh ee KaHOHHYECKUE M

napamerpuieckue ypaBHeHus. COCTaBUTh ypaBHEHHE MpsMoil |, mpoxomsmieii depe3 Touky M

napayuieibHO TPsAMOH | ¥ BBIYKCINTD paccTossHUE MEKAy HUMH. HaiiTu mpoekimio Toukun M Ha
npsmyto | 1 Touky nepeceuenus npsmont | u mockoctu P.

Howmep OOu1re ypaBHeHHE Koopaunats! OO0ure ypaBHeHHE
Bap. npsimoti | Toukn M IIJIOCKOCTH P
X—3y+2z—-5=0,
: {2x+5y—3z+2=0. (1;2;3) 2X_3y+42_6:0
5 {2x+ y+z—2=0, (2:1:-1) X—Ty+47-1=0

2X —y —3z+6=0.




3 {)2()(—_3:33/);_22+23+=60:_ > (0;2;-1) X—2y+3z-4=0
: {iii;i}fﬁ’ (2;0;-1) X+Yy+2+4=0

5 {;:_5;;_2;:::8 (2;0;-3) 7X+y—-4z-5=0
6 {z:;y__zéz_f;fo (0;-1;1) 2X—7y+3z+5=0
! {§+y+;—+22=06 (0;3;1) X+6y—32+8=0
8 {iﬁi §+§Z+_62 oo (-1,0;3) X—2y+5z-6=0
9 {iigiy Zi: (o) (-1,1;0) X+2y—z+5=0

10 {::f);+22_fs Oo (2,1;1) 5Xx—y-z+1=0

11 {5x+5§::§§:; 8 (-1;2;-3) AX+Yy+3z+1=0
12 {1):,5_)/ 322+21+:10_ © (2;0:3) 2X—5y—2z-6=0
13 {2;—3;3;?2:228 (3:2;-1) 3x—y-2z+1=0
14 {;:—yy_fi N 2: 8_’ (0;-2; 1) AX-6y+2+1=0
15 {ii_z);,:; :(252(;’_ (-1;2;-1) 6x—3y+z-2=0
16 {ix__ei’,y++22_z ;:: > (0;1;-3) X+5y+2z+3=0
17 {iﬁlgilziiig (1;-1;1) 2X+7y—-2-3=0
18 {ii:iigijjig (-3;3;1) 3X+5y—-2z+3=0
19 {Zx_ S e, (1;13) IX—Ay+7-2=0
20 {ii_yiyz_f; _ 3_: © (0;1;-1) 6X+7y—62+1=0

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

[Iposepsiemoe 3aganue 3 no teme "AHanuTHuecKas TeOMETpUs" BBINOJIHAETCA CTYACHTaAMHU
CaMOCTOSITEJIbHO U JIOJDKHO OBITh CIaHO MPEMNoaaBaTelio Ha MPOBEPKY B cucteme «Pocnucrtanty 10
3au€THOM Henenu. Ha BelmosnHeHwe mnpoBepseMoro 3agaHusi otBoautcs 20 wyacoB. Homepa
BApUAHTOB KOHTPOJBHBIX 337a4 OMPENETSIOTCS C MOMOIIBI0 TaONHIbl 1, MpuyeM HOMEp BapuaHTa
KOHTPOJIbHOM 3amaud | HaxomuTCs TO TMepBoil OykBe ¢damMuiIMM CTyIEHTa; a HOMEp BapuaHTa

KOHTPOJIbHOM 3aj]auu 2 HaXOJUTCS 10 NepBOi OYKBE UMEHU CTYJEHTA.

Tabmura 1
bykBa A b B r pi| E.E K3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20




[Ipy BBHIMOTHEHHH TPOBEPSEMOTO 3aJaHUS HEOOXOIUMO CTPOTO NPUIEPKUBATHCS
YKa3aHHBIX HWXKE TpaBui. PaOoThl, BBINIOJHEHHBIE 0€3 COOJIOJACHHS OSTUX TMpaBWI, HE
3aUMTHIBAIOTCS M BO3BPAIIAIOTCS CTYACHTY JJIsl IEpepabOTKU.

1. Kaxnoe mpoBepsieMoe 3aJaHH€ TOJDKHO OBITH BBIMOJHEHO B OT/ACIBHON TETpaaW B KIETKY
CHHHUMU UJI YEPHBIMU YEPHUIIAMHU.

2. B 3aronoBke paboThl Ha OOJIOKKE TETpaau IOJKHBI OBITh SICHO HamuMcaHbl (GamMuius, uMs U
OTYECTBO CTYAEHTA, HA3BAHUE AUCUUIUIMHBI, HOMEp IMPOBEPSIEMOTO 3aJaHUs; 3/1€Ch KE CIEAYET
yKa3aThb Ha3BaHUE Yy4yeOHOro 3aBelneHus. B koHIle paOOThI cleayeT IOCTaBUTh JaTy €ro
BBITIOJIHEHHS U TIOANUCH CTYAEHTA.

3. B paboty n0/mKHBI OBITH BKJIIFOUCHBI BCE 3a/1a41, YKa3aHHBIC B 3aJJaHUU, CTPOTO IO TIOJIOKCHHOMY
BapuaHTy. Penienus 3a1a4y HaJ0 pacnoliarath B MOPSAKE BO3PACTaHUS UX HOMEPOB.

4. Ilepen penieHueM Kax 101 3aa4i HaA0 MOJHOCTHIO BhINKUCATh €€ ycioBue. Eciu ycnoBue 3amaun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3ATbIMM M3 CBOEro BapuaHTa. He cieayer mnpucTynaTth K BBIIOJHEHHUIO
KOHTPOJBHOIO 3a/JlaHusl, HE PEIMB JOCTAaTOYHOrO KOJIMYECTBAa 3ajad [0 MaTepuany,
COOTBETCTBYIOLIEMY 3TOMY 3aiaHuio. ONBIT MOKa3bIBAE€T, YTO Yalle BCErO0 HEYMEHHE PEUIUTh Ty
WJIM MHYIO 3aJ1a4y BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUI 3TO TpeOOBAaHHUE.

5. Bce 3amaHuMs JOJDKHBI OBITH BBUIOKCHBI Ha CaWT Ui TPOBEPKH IIpPEIojaBaTelieM B
COOTBETCTBYIOILLEM PA3AEIE JUCUUTUIAHBI.

Kpurepun oneHku:

- OIIEHKA «3a4YTEHO» BBICTABJISIETCS CTYJEHTY, €CIM MPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJlaHul;
- OIIEHKA «HE 3a4YTCHO» BBICTABJISETCS CTYJEHTY, €CIU NpPaBWIHHO BHIMOJIHEHO MeHee 70 %
3aJlaHNi.

7.2.4. IlpoBepsiemoe 3aaanue 4 mo reme ""Beenenne B MaTeMaTH4ecKuii anaans"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

3anaya |
[Toctpouts rpaduxu GyHKIHMA

H;’al‘l‘)‘?p DyHKIHH

1 y=-3x"+10x-3, y=In(-x)+1, y:cosg—l, y =Xx*+|X.
2 y=-2x>+5x-1, y=In(x-2), y=cos2x+2, y=x-|x—1.
3 y=—4x>+17x-4, y=In(x+2), y =sin2x+1, y =x" -|X.
4 y=-5%*+26x—5, y=In3x+2, y=sin2x-2, y=x-|X.

5 y=2x+3x-2, y=In(2-2x), y =-c0s2x, y=X-|x+1,
6 y=3x*+8x—-3, y=In2x+3, y=—sin2x, y=x+2x+1.
7 y=4x*+15x—4, y=Inx+3, y:cos§+l, yzﬁ.

8 y =5x% +24x—5, y =In(-3x)+1, y:sing—Z, y=e.




Howmep

OyHKIUU
Bap.
9 y=-2X"+3x+2, y=In(x-4), y:sing+1, y =In|x].
10 y=-3x>+8x+3, y=In(-x)+2, y=cos§—2, y = sin|x.
11 y=6x>-5x+1, y=—Inx+2, y:—sing, y=e*?,
12 y=-2x*+7x-3, y=—Inx+1, y:—cosg, y:In\x—u.
13 y=-2x*+11x-5, y =—In(x—1), y:sin(ZX—%), y =[x* - .
14 y=3x*-7x+2, y=2Inx+2, y:—sin(x+z), y= 1 :
3 X+2|
15 y=-3x"+13x—-4, y=-Inx-2, y:—cos(x—%), y = XX +4.
16 y=-3x"+13x—-4, y=-Inx-2, y:észz, y = XX +4.
17 y=3x —TX+2, y=—€"+2, y=—sin(X+2), y= 1
3 x+2|
18 y =-2x" +11x-5, y:3xX;;, y=—", y=-In(x-1),
2 X 3X+3 )
19 y=-2x"+7x-3, y:cosz, y = 1 y =In|x—1.
20 y =6Xx> —5x+1, y:—sing, y=—"+1, y=e™?,
3anayva 2
3aHI/IC3TB YpaBHCHH KPHUBBIX B IMOJISIPHBIX KOOPAWHATAX U ITOCTPOUTH UX
Howmep =
Bap. F(xy)=0
1 y =-5X, x> +y? =/3, X* +y* ==20x, x* +y* =15y.
2 x=-4y, x> +y? =200, x2+y2=%x, x> +y? =-14y.
3 x=2y, x> +y? =169, x* +y? =-12x, x* +y* =038y.
4 X—y=8, xX*+y* =121, x* +y* =-14x, x> +y> =08Yy.




Howmep =
Bap. F(xy)=0
5 x+y=1, x> +y? =125, x2+y2:2,x2+y2:12y.
6 x=35, x*+y*=100, x* +y> =-9x, x* +y*=10y.
7 X=m, X’+y> =16, x> +y* =3y, x> +y>=3y.
8 x:%,x2+y2:81, X +y? =12x, x* +y? =-10y.
9 x=§, X*+y? =64, x> +y>=-8x, x> +y’ =04y.
10 y=-3, X*+y? =49, x> +y?> =-5x, X* +y* =6yY.
11 Xx=-3, X>+y* =36, X>+Yy*=5x, X>+y*=-6Y.
12 y:%,x2+y2=25, x> +y? =-4x, x> +y* =5y.
13 x=-1, X>+y> =9, xX>+y>=3x%, x> +y>=-4y.
14 y=05, x>’ +y*=12, x> +y* =X, x> +y*=-V.
15 x=05, X2 +y>=+/3, X’ +y?> =—x, x* +y? =12y.
16 x=1, X* +y? =3, x> +y? =4x, x* +y*> =5y.
17 y=3, x> +y* =4, x> +y*=4x, x> +y* =by.
18 x=3, X>+y?=5 x*+y*>=6x, X’ +y’ =7y.
19 y=5 x*+y*=6, x> +y>=7x, X’ +y* =8y.
20 x=5, X>+y> =7, X’ +y>=8x, x> +y’ =9y.
3amaua 3
Brrunciuts MpEaciibL
H;);ffp IIpenensr
2 — . — : . sin® 10
D Iim5x 11x+2;2 IIm(1 x)8(1+x ); 21 lim sin“( x+ );
. o2 J7T+x-3 e 5x° -8 10 x? — 36 —8

4x-1
1 |im(x—+1j - 5) limx(In( x—10) = Inx).
X—>00 X+3 X—>00




Howmep

Bap [Ipenensr
) lim 4%* —9X+2 ) Iim\/l—x2+5x 3) lim tg(x+59) .
, X—>2 \/__ X0 m X—>- 5\/6T ]_
9x-1
4) lim (5X+3) : 5) lim xlnw.
X—>o0 5x_2 X—>0 8+X
) lim 3x* +11x—4 2 lim Y1-x-8x%x° 3 lim tg(x-5) .
3 ot J8rx—2 s 3x+2 e fx—1’
8x-1
2) Iim(3x+5) : 5) limxInX=>.
e\ 3X+1 on X +3
3 +8x-3. . VY1-x*-x . sin(x-4).
1 I lim ;3 I
\ ) Im R 2) Im ) 1l Tx_3.1’
(Ax+1\T X+5
4) lim ; B) I|mxln—.
x—ol ¥ — 2 X—>00 X_6
31 3 6 3 2
1)I 3X X2, ; 2) "mlx—+2x;3) Iim#;
2 2-Je+x o (x+1) 0 sin? 3x
5 2x%4+1
4) Iim(5X+6j X : 5) lim xlnx—+7
o\ X —1 e X -8
2 _ 2 4 H
1) lim 3X° + 2X 1; 2) lim 2X° + /X 3; 3) lim arc5|2n(x+2);
=N ) e 3y + 8 o0 P 42X
6 y
2) Iim(3x+§)“; 5) lim x(In( x —6 ) — Inx).
22 +5X—3 . ADCH1+¥Ux+1. . sin(3x2+X).
1) lim————; 2) lim ; 3) lim ;
, Hsm_g X0 x>0 1—c0S2X
2 x?
tim 2531 g limxan(x +3)—Inx).
X—0 2X +4 X—>0
B+xe-1 -
3x? —13x+4 X . sin(1-2x).
1) |H4 IR 2)I m(05) ™ ;3 ILngW
8 2
1 Iim(2X+3j - 5) lim x(In( X+ 6 ) - Inx).
X—0 2X_1 X—>00
_ 3x*-10x+3 . _ .. Selata o gx e+ sin X
9 1) lim :2) lim(05) ** ;3)Ilim :
g Jex 2O T MG a




Howmep

Bap. [Ipenensr
X+3 2x+3
4) Iim(—] ; 5) limx(In(x=5)—Inx).
X—>00 X+5 X—0
3x2—7x+2 i sin(1-x)
1) lim 2I|2m3l—;
)xa25 / )X~>oo ) —1 \/__1
0 x2+3 e
4) Iim[z 4) 5) limx(In(x+5) - Inx).
X—00 X — X—00
" ,
0 Iim3x —4x+1 ) lim \/x +1+Xx. 3 lim S X Asinx
" x—1 /8+ _ X—>00 IX + x—0 lx+ 1
x2-2
2) i (Zx 5] : 5) limx(In( x+5) I x).
X—>0 2X 3 X—>00
2x* +9x -5 3x _sinlvx —x).
1) lim ; 3) lim ,
x5 D et O tg X
12 2
(3 -1)T
4) lim ; 5) limx(In(x—4)—Inx).
)M(?)Xz_zj ) limx(In( x—4) ~Inx)
2_ —_—
) fim 3X° 16X +5. 2 lim 2X 3 lim tg!g &);
. o5 2—Jx=1 " Tyt 44 43xP 447 0 sinbx
(x+a" .
4) I|m( . J ; 5) limx(In(x+4)—Inx).
x—o0| Y +1 X—>00
D lim 2x2+5x—3_2) "mx+\/x2+6_3) lim tg(2x* +x) .
14 X+3f\/12+x—3’ o 3w+l T o x4l —sinx
5x
5 Iim( 4x j - 5) lim x(In(x— 2) - Inx).
X—>00 4)(_1 X—0
2 H 2 _
1) lim 2X° +3x-2 )"m\/x +4+x;3) Iimsm(x : X).
5 x>2 9 _ \/r X0 ?{/;+x =0 X-1gX
x-3
1 Iim( 2X ) - 5) limx(In( x + 2) = Inx).
X—>00 2X+6 X—0
1y lim 2x2 +x-1 ) lim \/4x2+1+x_3)”mtg(x2+x)_
. SiJ2 _J1—x T Jxti_g 0 x.sin3x

2x+5
) |im( 3x ) - 5) limx(In x — In( x -6 )).
X—>0 3x+2 X—>00




Howmep

Bap. [Ipenensr
1)IimZx2—11x+5_2)Ii VXt +1-4x° 3 i o sin®x
17 o5 5_x T o x4+ 8 »\/x +1-1"
2x+1
1 Iim(6x+;j - 5) limx(Inx - IN(x+6 ).
n Im2x —9X+4 2 lim U +1+x +1+x 3 lm 2 tg 2
18 X—4 \/___ \/__ X—>0 _ x—0 IX 4_ 1
) Iim(eHi’j - 5) limx(Inx — In(x+6 ).
2 _ 3/y3 . i
0 Iim2x 7x+3;2) Iim\/x +9 X;3)Im sin7x
19 x—3 \/E;;Z _ E; X—>00 I)(Z _+_zl X—»O'7 /)( + zl
3x-8
o (5" 1) - 5) limx(In x — In( x + 5).
X—o0 5 _2 X—0
D lim 2X° —5X+2 )I.m\/x2+2 3 lim 96X tgbx
20 X—2 \/_ \/— —0 3/X3 +4 X—>06 [X+3
2x+3
1 Iim(sx 2) - 5) limx(Inx —In(x—4)).
X—>00 ES)( _ ]_ X—>00
3amada 4
HccnenoBaTth Ha HEMPEPHIBHOCTH (DYHKIIUHU U MOCTPOUTHh UX IpapUKU
H];);[fp OyHKIMU
 _ay.o X2, —0< X< -2;
1 1)Y=—X LR ;Z)Y=|X_4| 3) y=1—x+2, 0<x<0;
X—2 x—4
3X, 0< X<
2X +5, —0<X<L0;
x* —10X+9 . x+08
2 ) y=——-"-"-"-;2) Y= ;3) Y =1<2X+3, O<x<?2
X—9 +08
7, 2<X<o0,
—X*+1 —0< X<0;
X* —Tx+12 2x+5
3 1) 2 : > 7 3) Yy=9X+1, O<x<2;

4 2 < X< o0,




Howmep

Bap. OyHKIU
- X2, —0< X< -2;
X*+7X+6 ‘X J_‘ B _
4 1) y= 7 2) ; 3) Yy=14x+4, 2<X<0;
+1 X—~2"
5, O< xX<oo.
Iyt 3 ‘ & —x*+2, —w<x<-1
- X +
5 1) X X+ ; =——;3) y=493X+2, —-1<x<0;
-3 X+6
2, 0< X <o,
: gy s 12 X+3 — X7, —0<X<0;
6 Dy:X__X+ ;2) Yy=——;3) Yy=12X+1, 0<x<],
-2 X+3
3, l<Xx<oo.
—-3Xx+1, —0< X<0;
X2 —7x+10 X +5 ) _
7 1) y= ;2) Yy=——;3) Yy=9X"+1, 0<x<1],
-2 X+5
2X, l<x<oo
443 ‘ 6\ 2X + 2, —o<X<-1;
— X_
8 1) _X X+‘;2)y= 1 3) y=4x° -1, -1<x<1;
-1 X—6
3, 1<x<oo.
 yag X=7 4x +1, —o<Xx<0;
— X_
9 1)y=X X+ ;2 Y= 3) y=<(x+1?% 0<x<l
-4 X—7
4, 1<Xx<o0,
, X? +1, —0< X<0;
X’ -5x-6__  [x-§ .
10 1) y= 7 2) ;3) Y=1X, O<x<1
-6 X—38
X+1, l<x<owo
—X*+2, —0< X<0;
x> +6X+8 [x=9. _
11 1) y= ;2) Yy=——;3) Y=<X+2, 0<x<2;
+4 Xx—9'
5, 2 < X <o,
- X2, —0< X<0;
x> +8x+12 \x 10/ _
12 1) y= 7 2) ;3) Y =4X, 0<x<3;
+6 -10°
2X+1, 3< X <00,
1-x%, —oo<X<1
X* —8X+12 2x —1] _
13 1) y= ;2) Y= 3 y=9x-1 1<x<4;
-6 2X —
X+1, 4< X< o0,




H};)ah;ép OyHKIU
Byt ‘3)(_1‘ 3X+95,  —w<Xx<0;
14 y=—"""":2)y= 1-3) y=J(x=5), 0<x<5:
VY= 5 Y= 9 y={(x-5)
1, 5<X<oo0.
X2 —10x + 16 x -3 X+l —eex<h;
15 ) y="— S 2)y= -3) y=4{(x-1), 0<x<1
)y=—— Y= 9 y=1(x-1, 0<
2, 1< Xx<oo.
4X +5, —0<X<0;
X +5X+6 ‘X—Jﬂ_ _
16 )y = > )y = J§,$y= 5, O<x<?2
B X +1, 2 <X <00
4x -1, —0<X<0:;
17 1)y_X2+5—X+6_2) —M'g) — X2_1 0<X<1'
X+2 y 4x+1" y= ’ -
0, 1< X<o0.
4y ‘5)(_1‘ 2X + 3, —0<X<0:;
18 Hy="" Zryy= gy y=d(x=3), 0<x<l
VY= Y= 9= (x-3)
4 1<x<oo,
P b ﬂ 2X + 2, —o<X<-1
— X +
19 1)y:§———£i—ﬁ2)y:————ﬁ3)y= x* -1, -1<x<1,
X—3 6X+1
4 1<x<o0.
0, —00< X<0;
x> +8x+15 2x+3 .
20 ) y=—""7-";2) y= ; 3) Y =12X, 0<x<3;
X+5 2X+3
5x +1, 3<X< 0.

KparTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

[Tposepsiemoe 3amanue 4 mo teme "BBenenne B MaTeMaTWyecKHil aHaiau3" BBITTOJIHSIETCS
CTYZICHTaMH CaMOCTOSITEJILHO BO BHEAYJUTOPHOE BpeMS U JOJKHO OBITh CJAaHO MPEIoIaBaTelNo Ha
IIPOBEPKY B cucteme «PocnucranTy 10 3a4€THON Henenu. Ha BeIOIHEHNE POBEPSEMOro 3aJaHus
otBoautcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 337[ay OMPEAEIISIOTCS C ITIOMOIIBIO TaOIUIIbI
1, mpuyeM HOMep BapuaHTa KOHTPOJbHOW 3afaun 1 HaxoIWTCs MO TMepBoil OykBe (aMuIMu
CTYJICHTa; a HOMep BapuaHTa KOHTPOJILHOW 3ajjaud 2 HaXOAUTCS MO NepBOil OykBe HMEHHU
CTYyJICHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0,4 I1 P CcI | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20




[Ipy BBHIMOTHEHHH TPOBEPSEMOTO 3aJaHUS HEOOXOIUMO CTPOTO NPUIEPKUBATHCS
YKa3aHHbIX HIDKEe TMpaBuil. PaboThl, BbIONHEHHbIE 0€3 COONIOACHHS HSTUX MpaBWI, HE
3a4UTHIBAIOTCS U BO3BPAILAIOTCS CTYACHTY ISl IEPEPabOTKHU.

1. Kaxxnoe mpoBepsieMoe 3aJaHH€ JOJIKHO OBITH BBIIIOJHEHO B OTAEIBHOW TETpaaud B KIETKY
CHHUMH WUJTM YEPHBIMU YEPHUIIAMHU.

2. B 3aronoBke pa0GoThl Ha OOJIOXKKE TETpaaul JOJKHBI ObITH SICHO HamucaHbl (paMumus, UMs U
OTYECTBO CTY/CHTA, Ha3BaHUE AUCIUIUIMHBI, HOMEp IMPOBEPSIEMOr0 3aJIaHUs; 37ECh KE CIEIYET
yKazaTh Ha3BaHHWE Yy4yeOHOro 3aBefeHUs. B KoHLe paboThl cleayeT IOCTaBUTh JaTy €ro
BBITIOJIHEHUS U TIOJITUCH CTY/ICHTA.

3. B paGoTy A0KHBI ObITh BKJIIOYEHBI BCE 33/1a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha/l0 pacnojarath B OPsIKE BO3PACTaHUS UX HOMEPOB.

4. Ilepen pelieHueM Kax a0 3aJjaud HAJ0 MOJHOCTBIO BhINUCaTh €€ ycnoBue. Ecnu ycnoBue 3a1aun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKpPETHBIMH, B3STBIMH M3 CBOEro BapuaHTa. He cregyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE peIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajad [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OMBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHE PELIUTh TY
WJIM MHYIO 337129y BBI3BIBACTCS TEM, YTO CTYJCHT HE BBITIOJHWI 3TO TPeOOBaHHE.

5. Bce 3amaHus [OKHBI OBITH BBUIOKEHBI Ha CalWT JUid TNPOBEPKH IPENOJaBaTeeM B
COOTBETCTBYIOIIEM pa3zielie JUCIUTIIINHBI.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISIETCS CTYJEHTY, €CIM NPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJlaHul;
- OIIEHKA «HE 3a4YTCHO» BBICTABIISICTCS CTYJEHTY, €CIM MpPaBWIHHO BHITIOJIHEHO MeHee 70 %
3aJlaHni.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne .
wn Bonpocsl k 3a4éTy
Uucnoas marpuna. JleicTBus HaJ MaTpuliaMu (CI0KEHHE, YMHOKEHHE Ha YUCIIO, YMHOXEHUE
1 |ctpoxu Ha cronben, yMHOXEHHE MaTpHULbl Ha MaTpHIly, TPAHCIIOHHUPOBAHME) U YCIOBHS HX
BBIITOJIHCHMSL.
2 Omnpenenurens MaTpul 2-oro U 3-ero nopsaakos. Onpenenurens MaTpULBI N-0r0 MOPSAIKA.
CBoOIiCTBa ONPECIUTEIICH.
3 [Matpuna oOpaTHast K 3aJaHHOH. Y CJIOBHSI CYIIIECTBOBAHUS, CIIOCO0 OTHICKAHUS
4 |Munop matpuibl. ba3ucHbIi MUHOP MaTpUIlbl, CIIOCOO €r0 OTHICKAHUSI.
5 |Panr marpuiisl u ciocoO ero onpeneaeHusl.
6 Cucrema JIMHEMHBIX ypaBHEHUH € N HEU3BECTHbIMH. MarpuuHas ¢opMa 3alucu CUCTEMBI.
[Ipumep. Ycii0BHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUN
UTOo HaA3BIBAIOT PEIICHHEM CHUCTEMBI JIMHEWHBIX YPABHEHUN N HEU3BECTHbIMHU. Kakue cucremsl
7 [Ha3bIBAalOT COBMECTHBIMM M HECOBMECTHbIMHU. Kak HalTH pelleHHe CUCTEMbl C IOMOILBIO
MaTpu1lbl 0OpPAaTHOM K MAaTPUIE CUCTEMBI.
8 VYcnoBue CyliecTBOBaHNs €AMHCTBEHHOIO PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHUN. PopMyIibl
Kpamepa i oreickanus pemienus. pumep.
9 OpHopongHast cucreMa JMHEWHbIX ypaBHeHui. Ilpumep. Kaxoe pemienune Ha3biBaercs
TpuBUaIbHBIM. [Ipy KaKOM yCJI0BMM OZHOPOJHAS CUCTEMA MMEET HETPUBUAJIBHBIE PEIICHHUS
10 ANrOpuTM OTBICKaHMS PELIEHUs MPOU3BOJIBHOM CHCTEMBI JIMHEHHBIX ypaBHEHUM. bas3ucHble u
CBOOOTHBbIE HEU3BECTHBIE.
11 |Bekropsl. KomuinHeapHOCTh, KOMILIAaHAPHOCTH BEKTOPOB.
12 JIuneliHbpIe onepaluu HaJl BEKTOpPaMU: CIIOKEHUE BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHCIIO.
Uluneitnast koMOWHAIMS BEKTOPOB.
JluneiiHasgs 3aBUCHUMOCTh BEKTOpOB. CBsI3b MEXAY KOJUIMHEAPHOCTbIO U JIMHEWHOMN
13 [aBHCHMOCTBIO JIByX BEKTOPOB, MEXIY KOMIUIAHAPHOCTHIO M JIMHEHHON 3aBHCHMOCTBIO TpeEX
BEKTOPOB. JINHEHAS 3aBUCUMOCTB YETHIPEX BEKTOPOB.
14 basuc, pasnoxenue BekTopa MO 0a3ucy, KOOpAMHATBI BEKTOpa B 3aJaHHOM OasMuce.
OpToHOpMUpPOBaHHBIN Oa3uc. JInHelHbIe onepaluy HaJl BEKTOpaMH B KOOpJIAUHATHON (opMe.
15 HexaproBa CHCTEMa KOOPIWHAT Ha IIOCKOCTA M B IPOCTPAHCTBE. Koopaunatsl TOUKH U BEKTOpA
B IEKAPTOBON CHCTEME KOOPJMHAT.
16 HpOGKHI/ISIVBeKTopa Ha OCh VI/I ee cBoicTBa. CBsI3b KOOPAMHAT BEKTOpPA M €ro MPOEKIMl HA OCH
JICKapTOBOM MPSIMOYTOJIbHON CUCTEMBI KOOPAMHAT.
CkanspHOe IpOU3BEACHUE BEKTOPOB M €r0 CBOWCTBA. BhIpa)keHHE CKaIsipHOrO NMPOU3BENCHUS
17 [gepe3 xKOOpIMHATHI BEKTOPOB. BbIpaxkeHHe AJIMHBI BEKTOpa M yrjia MeXJy BEKTOpaMH 4epe3
KOOPJMHATBI BEKTOPOB.
18 BekropHoe npousBeeHUE BEKTOPOB M €0 CBOWCTBA. BbIpakeHUe BEKTOPHOTO IIPOU3BEICHUS
uepe3 KOOPAMHATHI BEKTOPOB. Vcronp30BaHNe BEKTOPHOTO MPOU3BEICHHUSL.
CMmenaHHOe IPOU3BEAEHUE BEKTOPOB U €r0 F€OMETPUUECKUI CMBICI. BripaskeHne cmenaHHoro
19 [mpoumsBeneHuss yepe3 KOOpAMHATHI BeKTOpoB. CBOWCTBA CMEUIAHHOTO IIPOU3BECHUS.
lcrions30BaHNe CMEIIAHHOTO TPOU3BEICHNUS.
20 |BoipaxxeHue yci0BUH KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIUIAHAPHOCTH BEKTOPOB
21 [lonsiTue 00 ypaBHEHMM JMHUM Ha IIJIOCKOCTH, YPaBHEHHHM TIIOBEPXHOCTHM U JIMHUM B

pocTpaHcTBE. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE C(ephl.




Ne "
. Bonpocsl k 3auéry
22 [BwiBojg 001IIETO YpaBHEHUS TIJIOCKOCTH.
Paznuuneie (hOpMBI 3aMIMCH YpaBHEHUS TUIOCKOCTH: 001IIee; MPOXOAIeH Yepe3 3alaHHyI0 TOUKY|
23 |nepHeHIUKYJISIPHO 3a/laHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHOe. Kakyro mHpopmanuo o
[IOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUI
24 |PaccTosiHME OT TOYKH J0 TIIOCKOCTH.
25 |Yromn Mexay INIOCKOCTSIMU. Y CIIOBUE NApaUIeIbHOCTH U NEPIEHAUKYISIPHOCTH IJIOCKOCTEH.
26 VYpaBHeHUs] TPSAMOIl B MPOCTPAHCTBE: KAaHOHHUYECKUE; MapaMeTpUYecKue; MPOXOJsIeil depes
nBe 3ajaHHbIe TOUKU. Kakyro nH(popMmaluio o npsiMoi HecyT KO3 PHUIMEHTH! 3TUX YpaBHEHUH.
27 VYrosn Mexny OpsAMbIMH B IPOCTPAHCTBE. YCIOBHE MapajuIeIbHOCTH WM NEPHEHIUKYIIPHOCTH
PSIMBIX.
28 VYron Mexay OpSAMOM M IUIOCKOCTBbIO. YCJIOBHE NApallJIeIbHOCTH U MEPHEHIUKYISIPHOCTU
PSIMOI U TIOCKOCTH.
VYpaBHeHHe NpPSIMOIl Ha MJIOCKOCTU: OOIlee; ¢ YIVIOBBIM KO3((UIMEHTOM: MPOXOAsIIed depe3
29 PanmaHHYIO TOYKY; NMPOXOSIICH uepe3 aBE 3aJaHHbIe TOYKH. Kakyio mHpOpManuio o mpsMoi
HecyT K03((UIIMEHThI ITUX YPaBHEHUII.
30 VYron Mexay HpsSMbIMM Ha IUIOCKOCTH. YCJOBHE MapauIeIbHOCTU U TEPHEeHIUKYISIPHOCTH
PSIMBIX.
31 JIuHum BTOpOro mnopsjka Ha mockocTH. OOlee ypaBHEHHME, OCHOBHBIE THUIbl JIMHUM U HMX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Qnnunc, runepbosa, napadona. KaHoHnueckue ypaBHEHMsI, XapaKTEPUCTUKH, CBOMCTBA
33 [ToBepxHocTn BTOporo mnopsaka. OCHOBHbIE THIBI IOBEPXHOCTEH M MX KaHOHUYECKHE
ypaBHEHUSI.
34 |HccnenoBanue GpopMbl IOBEPXHOCTH BTOPOro NOPsIIKA METOJOM CEUCHHH.
35 Uro takoe ¢ynkius. [Ipumep. CriocoOb 3amanus ¢pyakiuu. O0macTs onpeaeneHus GyHKINU.
Crnoxsas ¢pyHkuus. [pumep.
36 |OcHoOBHbIE 1eMeHTapHbIE PYHKIMHU U UX rpaduku. DinementapHas ¢pyHkuus. [Ipumep
37 |lIpenen ¢pyakumn. beckoHeYHO Masble B OECKOHEYHO OOJbIINE PYHKIINH, CBS3h MEXKTy HUMH
38 |CpoiicTBa 6€CKOHEYHO MaNbIX (PYHKIIUH.
39 |CaoiicTBa npenenoB yHKIUH. 3aMeyaTeabHble TPeJIebl.
40 |HempepsiBHOCTB (yHKIIMHU B Touke. CBOICTBA ()YHKIMIA, HEMTPEPBHIBHBIX B TOUKE.
a1 Teopema o HENmpepbBIBHOCTH 3JEMEHTapHOW (YHKIMU U €€ MCIOJIb30BaHUE MPHU BBIYUCICHUU
[IpesiesoB.
42 |CpoiicTBa QYHKIMI, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBAJIC.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(PUKAIIHSL.
7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
Cemectp TIpoBeACHMH . Kpurepuu u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
Crynent nabpan 40 u 6omee
0aJIJIOB, paCCUYNTAHHBIX 110
3auér (1o ¢dopmyie: (Cymma 6auioB 1Mo
HAKOIUTEIIEHOMY «3aYTCHOY BCEM YYEOHBIM MEPOTIPHSITHSM,
pEeUTHHTY) MPEeIyCMOTPEHHBIM B Kypce +
Pe3yIabTaThl HUTOTOBOTO
TECTUPOBAHUS), pa3/ieNEéHHas Ha




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

2.

«HC 3a4TCHO»

Crynent Habpan menee 40
0aJuIOB, PACCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM YUEOHBIM MEPOIPHUSATHUSM,
NPEaYyCMOTPEHHBIM B Kypce +
Pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), Pa3/ieNEHHAsS HA
2.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypb6enko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua ouoamorexe /
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTs! : yueOHOE HocoOue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DeKTpOHHO-O1OIMoTeYHas
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J.B., Cnob6oxackas 1.H. ®dwmmona, /1.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbId. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycora B. U., EpmakoBa | Beiciras matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 ObC
I'. M., Muxanesa M. M. [u | nmocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHiel W juckperHoit martematuku [/ Illybosuy A.A., Knoukos I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IJs OCylIleCTBJIEHUSsI
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKHUX H JP.
Ne | 00beKTOB /151 IPOBeACHUS MPAKTHYECKUX U
n/n JIa0OPATOPHBIX 3aHATHH, MOMELEeHU 115
CaMOCTOSITeIbHON padoThl 00y4aroIuXCcs

(HoMep ayauTOpHN)

ITepeyeHb 0OCHOBHOTO 000pYA0BAHMA

Aynuropus s BeO-koH(pepeHIuil. YueOHast | DKpaH TEIEBU3UOHHBIN, IIUPMA,
ayoquTOpus  JUIL  TPOBENEHUS  3aHATHM | MIPOYKEKTOP HA IITATUBE, CTOJ
JIEKUMOHHOTO THUMA. YuyeOHas ayquTOpHs JUIsl | MpenojiaBaTelbCKUi, CTYI
IIPOBEJEHUS 3aHATHUM CEMHHApPCKOTO THUIIA. | NIPENOJABaTENIbCKUI, TpaHCIIApaHT-
VYyeOHnas ayIUTOpUS JUTS KYpCOBOT'O | MEpeTsHKKa, CHCTEMHBIN OJIOK

1 | mpoextupoBaHMs  (BBINOJIHEHUS  KYPCOBBIX
pabot). YueOHas ayauTopusi AJii MPOBEACHUS
IPYNIOBBIX U UHIUBHIyaIbHBIX KOHCYIbTALIUI
VYyeOHast ayTuTOpuUs AJIsl IPOBEACHUS 3aHATHIA
TEKYIIEro KOHTPOJ M  IPOMEXKYTOUHOU
arrectanuu. (YJIK-807)

[TomernieHue JUIst CaMOCTOSITENbHOM paboThI CTomnbl y4eHUYECKHE, CTYIIbS
2 | crynenros (I'-401) yuenundeckue, [IK ¢ BbIXo0M B ceTh
WNHuTtepHer



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

