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COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ " O6ODVI[OBEIHI/I€ U TCXHOJIOIMHY MallIMHOCTPOUTCIILHOI'O ITPONU3BOACTBA '

« » 20 T. H.IO. JlormHoB
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue"

(mporokon 3acenanust Ne 2 ot «09» centsiops 2020 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
JIMCUMIUTMHBL M TMPAKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJBHBIN Kypc), ajredpa (IKOJIBHBIA Kypc), reoMeTpus (ILIKOJBHBIA Kypce), ajredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

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

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyvembie H
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJINpYyeMble KOMITeTeHIHii IlnannpyemMble pe3y/abTaThl
KOMIIeTeHIIUH o0y4eHus
(Koa 1 HAMMEHOBaHUE)

(Ko 1 HAUMEHOBAHUE)
OIIK-5. Cnocoben OIIK-5.1. IlpumeHsier MaTeMaTUYECKUM | 3HaTh: OCHOBHBIE IOHSATHUSA
HCII0JIb30BATh anmapar aHaJUTHYECKOHM TI€OMETpUH, | AaHAIMUTUYECKON  I'eOMEeTpUH,
OCHOBHBIE JIMHENHON anreOpsbl, | TMHEHHON anreopsl,
3aKOHOMEPHOCTH, T depeHIMaTbHOr0 U HUHTErpaibHOro | nuddepeHnaibHOro "
JENCTBYIOIINE B WCUYHCIICHUS byHKINN OJITHOW | MHTErpajJbHOTO  HMCUYHUCIICHUS
rporecce IIEPEMEHHOM. (yHKIIMU OJHOW MEPEMEHHOH,
U3TOTOBJICHUS HEoOX0IUMbIe TUISL
MAaIIMHOCTPOUTENIbHBIX UICHTUPUKAIIH,
u3zenuit Tpedyemoro (opMyIMpOBAaHUS U PELICHUs
KaueCcTBa, 3alaHHOT0 npogeccnoHaIbHbBIX 3a7a4
KOJIMYECTBA MpHU YMmeTs: BBISIBIISITh
HAaUMEHBIINX 3aTpaTax €CTECTBEHHOHAYYHYIO
OOLIECTBEHHOI'O TpyAa CYLUIHOCTh TEXHUYECKUX U

TEXHOJIOTUYECKUX TpoOiIeM H
npodeccuoHalbHBIX  3ajad,
MPUBJIEKATh IS UX PELICHHS

3HAHUSA AHAJIMTUYECKOMN
T€OMETPUH, JIMHEHOMN
anreopsl,

nudhepeHIaTbLHOTO u

WHTETPAIBHOTO  MCYMCIICHUS
(GyHKIMN OJTHON MEepEeMEHHOM
Bnaners: HaBbIKaMu
HCIIOJIb30BaHUs OCHOBHBIX
3aKOHOB M METOJIOB
AHAJIMTUYECKON r€OMETPUH,




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

JUHEHHOH aJreOpHl,

QG QepeHaIbLHOrO |
MHTETPaJIbHOTO MCUUCICHHUS
(GyHKIMK OTHON IEPEMEHHOM
ISl IACHTU(QHUKALIUH,
(opMyIHpPOBAHUS U PEILICHHS
npodeccroHaIbHBIX 3a1a4

OIIK-5.2. [IpumeHnsier MaTeMaTUYECKUMA
anmapar Teopus (YHKIHH HECKOJIbKHX
MIEPEMEHHBIX, Teopuun
nuddepeHIAIbHBIX YPaBHCHUM.

3HaTh: OCHOBHBIC IOHSATHUSA
TEOpUU (PYHKIHMU HECKOJIbKHUX
MIePEMCHHBIX, Teopuun
nuddepeHIaTbHBIX
YpaBHEHUH, HEO0OXOIMMBIC
TUTST UICHTH(DUKAIIH,
(hopMyJIUpOBaHHS M PEIICHUS
npodeccuoHaNbHBIX 3a7a4
YMerTs: BBISIBIISITH
€CTECTBEHHOHAYYHYIO
CYITHOCTh  TEXHUYCCKUX U
TEXHOJOTHYECKUX MpOoOIeM U
npo(heCCHOHANBHBIX  3aj1ad,
IOPUBJIEKATh AJISI UX PELICHUS
3HaHUS  TEOpUH  (DYHKIUU
HECKOJIbKUX MIEPEMEHHBIX,
Teopun U PepeHIHATBEHBIX
ypaBHEHUH

Bnagers: HaBBIKAMH
UCTIONB30BaHUS OCHOBHBIX
3aKOHOB W METOJOB TEOPUH
GbyHKIIIN HECKOJIbKHIX
MIePEMCHHBIX, Teopun
Qg depeHInaIbHbIX
ypaBHEHUH
uAeHTU(DUKAIIH,
dhopmMynupoBaHUs U PEIICHUS
npodecCHOHANBHBIX 3a7a4

JUIA

OIIK-5.3. Ilpumensier MaTeMaTHUYECKUN
anmapar  TEOpUU  BEPOSITHOCTEH U
MaTeMaTHYeCKOM CTaTUCTHKH.

3HaTh: OCHOBHBIE TOHATHS
TEOpUU  BEPOSATHOCTEH U
MaTeMaTHYEeCKOM CTaTUCTHKH,
HEOOXOIUMBIC JUISL
uaeHTu(GUKaInu,
(dhopMyIUpOBaHUS M PEUICHUS
npo¢eCCHOHANTBHBIX 3a]1a4

YMers: IIPUMEHSATH
MaTeMaTHYECKHUI armapar
TEOpUU  BEPOSATHOCTEH U

MaTeMaTHUUECKOM CTaTUCTHKH
BJ'Ia)ICTB . HaBBIKaAMH
HUCITIOJIB30BaHUA




dopmupyeMbie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJHPYEMbIE . IlmannpyemMsble pe3yabTaThl
KOI\I’:HeTg-lyIIHI/I KOMHETCHIMH pyoﬁ qenpmly
(Koa 1 HAMMEHOBaHUE) y
(K01 1 HAMMEHOBAHUE)
MaTEMaTUYECKOro  amrmapara

TEOPUM  BEPOSATHOCTEH W
MaTEMAaTHYECKON CTaTUCTUKU

OIIK-5.4. [IleMOHCTpUpPYET IMOHHUMAHHE
(UBUYECKUX SBJICHUM U TMPUMEHSET
3aKOHBI MEXaHUKH, TEPMOJIUHAMUKH,
ANIEKTPUYECTBA M MAarHeTH3Ma, TEOPHUH
MAaIIMH U MEXaHHU3MOB.

3HaTh: OCHOBBI (PH3MUECKUX

SBJIGHHA W TPHUMCHCHHS
3aKOHOB MEXaHUKH,
TEPMOMHAMHMKH,

3JIEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUU MAIIIMH U MEXaHU3MOB
YMeTh: TPUMEHSTh 3HAHUA
OCHOB (DM3UYECKUX SIBJICHUH H
3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH,

3JIEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUH MAIIIMH U MEXaHU3MOB

Biangers: HaBbIKAMH
UCIIOJIb30BaHUS OCHOBHBIX
¢u3nuecKkux  SBICHUA U
3aKOHOB MEXaHHKH,
TEPMOJMHAMHUKH,

QJICKTPHUUICCTBA U MAro€Ttu3ma,
TCOpPHUU MAIIMH U MCXAaHU3MOB

B npodeccuoHanbHOM
NEeSATCIIEHOCTH
3HaTh: OCHOBHBIE  3aKOHBI
TEXHOJIOTHH
MalIHHOCTPOCHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
MIPOU3BOJICTBA
YMeTh: TpUMEHSTh 3HAHUS
OCHOBHBIX 3aKOHOB
TEXHOJIOTHH

OIIK-5.5. TlpumeHsieT OCHOBHBIE 3aKOHBI
MalIHHOCTPOCHUS npu

TEXHOJIOTUM  MAIIMHOCTPOGHHUS  TpH .

. TEXHOJOTHYECKON MOJArOTOBKE

TEXHOJIOTUIECKOU MOJITOTOBKE
MIPOU3BOJICTBA

MIPOU3BOJICTBA.
Brnagerts: HaBBIKaMU
WCIIOJIb30BAHHUS OCHOBHBIX
3aKOHOB TEXHOJIOTHH
MalIMHOCTPOSHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
TIPOU3BOJICTBA B
npodeccroHanbHOM

EITENLHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Monyab Bun . HaumenoBanue TeM 3aHATHIA 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 - -
JInHeliHas OObpaTHas maTtpuna
anreopa
Mopyns 1. Ip1l Onpenenureny U UX CBOMCTBA. 1 2 - -
JInHennas Brrunciienune onpenenureneit
anreopa
Mogyns 1. Jlek 2 HccnenoBanue cuctem JIMHEHHBIX 1 2 - -
JIuneitnas ypaBHeHull. Teopema Kponekepa-Kanemnnu
anreopa
Mogyns 1. Ip 2 Pemienne cucrem TUHEHHBIX YpaBHEHUN 1 2 - -
JInHennas Meroaamu Kpamepa, ['aycca u cpencrtsamu
anredpa MaTPUYHOTO UCUYHUCIICHUS
Monys 1. Cp Martpuuel. Onpenenurenu. Cuctemsl 1 20 - -
JInHelinas JUHEHHBIN aireOpandyeckux ypaBHEHUI
asreOpa
Mogyns 1. Cp KonTponbnas pabota 1 mo Teme 1 18 - - [TpoBepsiemoe 3amanue 1
JInHennas "Jluneiinas anrebpa” no teme "Jluneinas
asreOpa aireopa”
Monyns 2. Jlex 3 BexTops! u aeiictBust Hag HUMH. basuc. 1 2 - -
BekropHas [Tepexon ot ogHOTO 6a3mUca K IPyromy.
anrebpa
Monayns 2 IIp 3 CkansspHO€, BEKTOPHOE, CMELIIaHHOE 1 2 - -
BekropHas MIPOU3BEICHNE BEKTOPOB B J€KapTOBOM U

anreOpa

MIPOU3BOJILHOM Oa3uce




®opMbl TEKYLLEro

reoMeTpus

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2 Cp OCHOBHBIE TTOHATHUSI BEKTOPHOH aJIreOpshl. 1 20 - -
BekropHas basuc. Ilepexon ot ogHOro 6a3uca x
asreOpa npyromy. CkaliipHO€, BEKTOPHOE,
CMEIIaHHOE MTPOU3BEJICHHS BEKTOPOB
Monynb 2 Cp Konrtponbnas padora 2 o Teme 1 18 - - [TpoBepsiemoe 3ananue 2
BekropHas "Bektopnas anreopa" o Teme "BekTopHas
asreOpa anreOpa’
Monynb 3 Jlex 4 [TonsiTre 06 ypaBHEHUU JIMHUU Ha 1 2 - -
IAHaNTUTHYECKas IUIOCKOCTH. Y PAaBHEHHUS PSIMOM Ha
reoMeTpus iockocty. [ImockocTs B mpocTpaHcTBe.
Monynb 3 IIp 4 [IpsiMass Ha MJIOCKOCTH M B MPOCTPAHCTRE. 1 2 - -
IAHaNTUTHYECKas [i1ockoCcTh B MPOCTpaHCTBE
reoMeTpHst
Monayns 3 Jlex 5 Kpusbie BTOporo nopsiika. JJuIuIC. 1 2 - -
AHaTUTHYECKas I'unepOomna. [Tapabona. KpuBsie BToporo
reoMeTpHst Nopsiika B MOJIIPHOM cucTeMe KOOpIuHaT.
Monyns 3 IIp 5 IToBepxHOCTH BTOPOTO MOPSAKA. 1 2 - -
AHaNUTUYECKast [unuuapudeckre MOBEPXHOCTH.
reoMeTpHs KoHnueckue moBepXHOCTH U IIOBEPXHOCTH
Monyns 3 Cp [Tpsimast Ha miockocTH. [lmockocTs n 1 20 - -
AHaNUTHYECKast npsiMasi B poctpaHcTBe. Kpubie BToporo
reoMeTpHs nopsiika. [ToBepXHOCTH BTOPOTO MOPSIIKA
Monayns 3 Cp Konrtpomnpnas padora 3 o Teme 1 18 - - [TpoBepsiemoe 3ananue 3
AHaITUTHYECKAs "AnanuTHueckas reomeTpus’ 1o TeMe "AHanuTHYecKas

reoMeTpus




®opMbl TEKYLLEro

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

Monyns 4 Jlek 6 Oynknus. [lonaTue, oOCHOBHBIC 1 2 - -
BeeneHue B XapaKTePUCTHUKH, CIIOCOOBI 3a/1aHU.
MaTeMaTHU4eCKUN OcHoBHbIE 3JIEMEHTapHbIE (PYHKIIUU.
QHAITN3 OOpatHas u cioKHast QyHKITUH.
Monyns 4 IIp 6 [Tpenen pynkuuu. beckoneuHo maibie u 1 2 - -
Beenenue B OECKOHEYHO 0OJbIHe (PYHKIUH, CBSI3b
MaTEMaTUYECKUI Mexay HuMH. [lepBbliii 1 BTOpoi
QHAITN3 3aMeUaTeNIbHBIC PEACIbI.
Monyns 4 Cp DnemeHTapHbIe (YHKIIMU U UX CBOMCTBA. 1 20 - -
Bsenenue B IIpenen nocnenosarenbHoCcTH. [Tpenen
MaTeMaTUYECKUN ¢bynkuuu. HempepsIBHOCTE GyHKIINH.
aHAIIN3 OKBUBAJICHTHbIE OECKOHEYHO MaJlbIe.
Monyns 4 Cp KonTponbhas pabota 4 no teme 1 18 - - IIpoBepsiemoe 3ananue 4
BBeneHue B "BBenenne B MaTeMaTHYEeCKU aHamus" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTU4YeCKHuil aHam3"
aHaIIN3

ITA [TpomexyTouHas artectanus (3a4€T) 1 0,25 - -

Kontpons |3auér 1 3,75 - - Bompocer k 3auéry NeNo

1-43
Hroro:| 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

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

CamocrosTenpHas paboTa CTYIEHTOB TPEAyCMAaTPHBAET BBINOJHEHHE 3aJaHUi K
IPaKTUYECKUM paboTaM, IPOBEPSIEMBIX BPYUHYIO I10 TEMaM Kypca, U3y4eHHE MaTepUalloB JIEKIIHH,
00pa310B pelIeHMs] IPAKTUYECKUX 3a/IaHUH, BHIIIOJHEHUE 3aJaHUN 11 CAMOKOHTPOJIS.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

OCHOBY TEOpPETHUYECKOTO0 OOYUEHHUS CTYACHTOB COCTaBISIOT JIEKLIMH, B XOJ€ KOTOPOM
IpernoJiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0KHbBIE IIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC C HEl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIEeMbl, NaéT PEKOMEHAAUHU Ul MPAKTUYECKOTO 3aHATUS U
yKa3aHUsl U1 BBIIIOJIHEHUS] CaMOCTOSATENbHON paboThl.

B Xozme IeKIMOHHBIX 3aHATUN OOydJaroUeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHUE
yuyeOHOro Matepuasia, oOpaiias BHUMaHMEe Ha (DOPMYJIMPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydaeMoil nucuuiuinesl "Boeiciias marematuka 1". JKenatenbHoO ocTaBiIsTh B pabOUMX KOHCIIEKTAX
HOJIsl, HAa KOTOPBIX JieJaThb IOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XXHOCTb TEX MM MHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camocTosTensHOM pabOThI CTYACHT MPUOOPETaeT HABBIKUM CAMOOPTAaHH3AIIHH,
CaMOKOHTPOJIsl, CAMOYIIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIBHBIM CYOBEKTOM yueOHOH
JIeSATEIbHOCTH.

B xoze moaroToBKM K IPAKTUYECKUM 3aHATHSM CIEAYET U3YyYUThb KOHCIIEKTHI JIEKLUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALNH IIPEIOAABaTEINS.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pELIatoT 3aJa4i 110J PYKOBOJACTBOM IIpENnoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YUYEHUIO HauOosee BaKHBIX U CIOKHBIX TeM Yy4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWJIeHHBIN
marepuan. llpu pemeHun 3agay HYXHO OOOCHOBaTb KaXJbli 3Tam pELIeHHs, HCXOAS U3
TEOPETHYECKUX ITOJOKEHUM U3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITYyTEH PEIICHHs,
TO OH JIOJDKEH CpPaBHMTh MX M BbIOpaTh caMblii pallMOHaJIbHBIA. PemeHue 3agay U mpuMepoB
clenyeTr u3Nararb 1MoApoOHO, BBIYMCIEHUS paclojiaraTb B CTPOTOM  TOPSIIKE, OTAENSSA
BCIIOMOTaTeNIbHbIE BBIYMCIEHHS OT OCHOBHBIX. IloTydeHHBIN OTBET ClieyeT MPOBEPSTH cliocobamu,
BBITCKAIOIIMMU M3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeia€éHHOro THIla HYXHO
IPOI0JKATh 70 IPUOOPETeHHs TBEPABIX HABBIKOB B PELICHUU.

Bo Bpems wu3ydeHHMs MOAyYJS CTYIEHTbl CaMOCTOSITENIBHO BO BHEAYJUTOPHOE BpeMs
BBITIOJHAIOT MPOBEPSAEMOE 3aJlaHue M CHAIOT €ro IMPENoJaBaTeIld Ha IPOBEPKY A0 3a4ETHON
Henenu. [IpoBepseMoe 3amaHue JOJKHO OBITH BBIIOJHEHO aKKypaTHO, I1OCIIE€0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENIbHBI B KaXKIOM 33 JaHHH.

Ha sk3ameHe BBIICHSETCS, NMPEXIE BCEro, OTYETIMBOE YCBOCHHE BCEX TEOPETHYECKUX WU
IIPAKTUYECKUX BONPOCOB IMPOTrpamMMbl U YMEHHME INPUMEHATH IOJYyYEHHBIE 3HAHHUSA K DPELICHUIO
npakTH4eckux 3anad. OmpezneneHusi, TEOPEMbI, MpaBUiIa JIOJDKHBI (OPMYIMPOBATHCS TOYHO U C
NOHMMaHMEM CYIIEeCcTBa JeNla; PelIeHre 3a7ad B MPOCTEHIINX CIIydasX JOJKHO BBITOJIHATHCS 0e3
OomMOOK M YBEPEHHO; BCSKasg MHUCbMEHHas W Tpaduyeckas pabora JOHKHA OBITH CcrellaHa
aKKypaTHO M 4€TKo. TONbKO NpU BBINOJHEHMH AITHUX YCIOBHHM 3HAHUS MOTYT OBITh NPHU3HAHbI
YIIOBJIETBOPSIOUIMMH TPEOOBAHUAM, IPEIBABISIEMBIM IIPOrPAMMOI.

IIpy moOATOTOBKE K PK3aMEHYy CTYAEHT JOJDKEH MOBTOPHO M3Y4YMTh KOHCIEKTHI JIEKIMH U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPy, IPOCMOTPETH PEIIEHUS] OCHOBHBIX



3aaad, peLHéHHBIX CaMOCTOATCIIbHO U HAa NPAKTUYCCKHUX 3aHATHUAX, d TAKIKC COCTAaBUTh NUCbMCHHBIC
OTBCThHI Ha BCC BOITPOCHI, BBIHCCCHHBIC HA OK3aMCH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[IpoBepsiemoe 3ananue 1 o Teme
1 OIIK-5 " . "
Jluneiinas anrebpa
[IpoBepsiemoe 3ananue 2 o Teme
1 OIIK-5 " "
BexTopnas anreOpa
[IpoBepsiemoe 3ananue 3 o Teme
1 OIIK-5 " "
AHanuTH4ecKas FeOMETpHs
[IpoBepsiemoe 3ananue 4 o Teme
1 OIIK-5 " . "
BBenenune B MaTeMaTUyeCKHU aHAIINU3
1 OIIK-5 Bompocsr k 3auéty NeNe 1-43

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1 IlpoBepsiemoe 3aganue 1 no teme "Jluneiinas aareopa"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3amaua 1

JlokaszaTh COBMECTHOCTh CHCTEMBI U PEIIUTh €€ TpeMs criocodbamu: o Gopmynam Kpamepa,
meToqoM ["aycca u cpeicTBaMu MAaTPUYHOTO HCUUCIICHHUS.

Howmep . . Howmep Cucrema TUHEHHBIX
Bap. Cucrema TUHEHHBIX YpaBHCHUU Bap. ypaBHeHI/Iﬁ
4x, + 2X, — X, +x, = -12, X, — X, —4X; +9X, = 22,
1 X + 7X, — 5x,+2x, = -9, 11 X, +2X, —4X, ==3,
{— 2%+ 5%, — BX+3x, = -8 {le —3X, + X, +5%, =-3.
4x, — 3x, X, - X, = 2, X, + X, —6X; —4X, =6,
2 X - 2X, X, - 4x, = -2, 12 2X, +3X, +9X%; +5X, =6,
{ 2%+ X - 4%+ Tx, = 6 {?,xl +4x, +3X, — 2%, =12,
X, — 2X, + X3 +2 X, = 1, — X —9X, —4X; = -8,
3 X, — 2X, X, — 2%, = -3 13 2X, +TX, + 3%, + X, =6,
X, —  2X%, Xz + 6x, = 5 3X, +5X, +2X, + 2%, = 4.
X, — 2%, + X3 — X, = 1 X, + X, + 3%, —2X, =1,
4 XX + 2X, — X3 + X, = 3 14 {le +2X, +4X; — X, =2,
X, — 6x, + 3 - 3, = -1 4x, +4x, +10x;, —5x, = 4.
X+ X - X + 2 = 3 X = 2%, + X, = =3,
5 X + X - X - 2X = -1 15 3X, — X, —2%; =1,
X + X - X + 6x, = T 2%, + X, —2X; — X, = 4.




Howep Cucrema TMHEWHBIX YpaBHEHUN Howmep Cucrema HHHeIZIHHX
Bap. Bap. YpaBHEHUU
2X, + X, — X, = 2 X, + 77X, —2X, +3X, =3,
6 2X, — X, + X, = 2, 16 3X, +5X, + X; —2X, =5,
2%+ X o+ X = 4 —2X, +5X, —5X%; + X, =—4.
8x, - 6x, + 4x, + 2x, = 16, —2X; + X, —3X; + X, =4,
7 8x, - 6x, + 4x, - 2x, = 8§, 17 4%, +TX, —2Xy — 2X, =6,
12x, - 9x, + 6x, + x, = 20 2%, +8x, —5x; — x, =-10.
2X, + X, + X, = 5 X; —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3 18 2X, +3X, + X3 +2X, =4,
4, — 2%, + X, + 3, =7 4%, — X, +5X; + X, =6.
2X, — X, + X + X, = 3 X, + X, +2X; +2X, = -1,
9 2%, — X, + 22X, — X, = 2 19 2X, — X, + 2%, — X, =4,
6x, - 3x, + 4x, - 3x, = -L AX, + X, +6X, +5X, = —B.
X, — 2X, X, + X, = 1 2X, + X, + 3%, + X, =11,
10 X, — 2X, X, X, = -1 20 2X, +3X, + X3 — X, =1,
X, — 2X, X, + 5x, = 5. 3%, 42X, + X, +2X, =5.
3ajgaua 2
HCCJ’IGI{OB&TB W HAUTH 06]].[66 PEIICHUC CUCTCMbI JIMHEHNHBIX OIHOPOIHBIX ypaBHeHPIfI.
Howep Cucrema JIMHEHHBIX ypaBHEHUN Howmep Cucrema JIMHEHHBIX YpaBHEHUM
Bap. Bap.
3%, + 3X, +5x, —2x, =0, X, — X, —4X, +9x, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, + 2%, + 4%, — X, =0. 2%, —3X, + X, + 5%, =0.
X, —3X, + 71X, +17x, =0, X, —3X, —4%; + X, =0,
2 8x, —6x, — X, —5x, =0, 12 5% —8x, —=2%; + X, =0,
4x, —2X, +3X, + 71X, =0. —2X, — X, =10, —=5x, =0.
X, +4X, —3X, +6x, =0, X, +5X, =3%; + X, =0,
3 2%, +5X, + X, — 2%, =0, 13 3%, +2X, —3X; +2X%, =0,
X, + 7X, —10x, + 20x, =0. X, + X, + 3%, —3X, =0.
2X, — X, +3X, — 7X, =0, 2X, + 2%, +8x%, —3x, =0,
4 6x, —3X, + X, —4x, =0, 14 3X, +3X, +5%; — 2%, =0,
4x, —2x, +14x, - 31x, =0. 2%, +2X, +4X; — X, =0.
2X, +5X, + X, + 3%, =0, X, + X, —3X; +2X, =0,
5 4x, +6Xx, + 3%, +5x, =0, 15 2X, —3X, + X3 =X, =0,

4x, +14x, + X, + 7X, =0.

4%, — X, —5%; +3X, =0.




Howmep . . Howmep N N
CucremMa THHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
3X, + 2X, +2X; +2X, =0, X, +3X, —X;+2X, =0,
6 2X, +3X, + 2X, + 5%, =0, 16 2X, +5%, —8x%, —5x, =0,
9%, + X, +4x, —5x, =0. X, +4X, +5%; + X, =0.
9x, —3X, +5X, +6x, =0, 3X, —2X, —5X; +4x, =0,

7 6X, — 2X, + 3%, + X, =0, 17 6x, —4X, +4X; +3%, =0,
9X, + X, +4X, —5x, =0. 9x, —6X, +3X; + 2%, =0.
2X, + X, + 1%, + 3%, =0, 5X, —5X, +10x, — %, =0,

8 4%, + 2X, + 3%, + 2X, =0, 18 SX + X, + 7%, + X, =0,
4X, + 2X, + X; + 2%, =0. X, + 77X, +4X, +3X, =0.
3X, +2X, +5X, +4x, =0, 7%, 45X, + 3%, +6x, =0,

9 2X, + 3X, + 6X, +8x, =0, 19 2X, — X, — X3 +4X%, =0,

X, —6X, —9x; — 20X, =0. X, +8X, +6x; —6x, =0.
3X, —2X, + X; —4X%, =0, 4%, — X, + X3+ X, =0,

10 2X, —3X, — 2X; + X, =0, 20 3%, +2X, =2X; + X, =0,
4x, — X, +4x, = 9%, =0. 9x, +6X, +X; +3x%, =0.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpoBepsiemoe 3amanume 1 mo Tteme "JluneitHas anreOpa" BBINONHAETCA CTYICHTAMU
CaMOCTOSITEJIBHO U JIOJDKHO OBITh CIAHO MPENoAaBaTei0 Ha MPOBEPKY B cucteme «PocauctanT» 10
3au€THOM Henenu. Ha BbelmonHeHwe mnpoBepsieMoro 3agaHus otBogutTcss 20 uacoB. Homepa
BApUAHTOB KOHTPOJIbHBIX 3a7a4 OMPENEISIOTCS C MOMOIIBI0 Ta0NuIel 1, mpuueM HOMEp BapHaHTa
KOHTPOJIbHOM 3amaund | HaXOAWUTCsA MO TMepBOi OykBe (aMuIMKM CTYAEHTa; a HOMEp BapHaHTa
KOHTPOJILHOM 3a/1auu 2 HaXxOJMUTCS MO MEepBOi OYKBE MMEHU CTYJICHTA.

Taomuma 1
Byksa A b B r i EE | XJ3 )44 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 04 I PY | CII | T, v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBIMOJHEHUH TPOBEPSEMOTO 3aJaHUs HEOOXOAMMO CTPOro HPHUIEPKUBATHCS
YKa3aHHbIX HIKe TMpaBuwil. PaboThl, BBINOJHEHHBIE 0€3 COOMIOAEHMSI JTUX MpaBWi, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY ISl IepepabOTKu.

1. Kaxpnoe mpoBepsieMoe 3a/aHue JOHKHO OBITh BBIMOJIHEHO B OTAEIBHOW TETpagud B KIETKY
CUHUMH WM YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke paOOTHI Ha OOJOXKE TETPAaW JOJDKHBI OBITh SICHO HAIMCAHBI (aMUJIHs, UMS U
OTUECTBO CTYJI€HTAa, Ha3BaHWE JUCLMILIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3[I€Ch )K€ CIEIyET
yKa3aTb Ha3BaHUE Yy4yeOHOro 3aBeleHMA. B KoHIe paOoThl cieqyeT MOCTaBUTh JaTy €ro
BBITIOJIHEHUS U MTOAIINCH CTYJEHTA.

3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4d, YKa3aHHBIC B 33aHUH, CTPOTO T10 TIOJI0)KEHHOMY
BapHaHTy. Pemenus 3agad Hafo pacrosaraTth B OPSIIKE BO3pAacTaHUS MX HOMEPOB.

4. Ilepen pemieHHEM KaxJI0M 3aa4u HaJI0 MOJHOCTBIO BhIUCATh €€ ycioBue. Eciau ycinoBue 3agaun
uMeeT oOuIyl0 (QOpPMYIMPOBKY, TO, MEPENUCHIBAs €ro, cleayeT oO0Iiue JaHHblE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mNpucTynaTh K BBIIOJHEHHIO



KOHTPOJILHOTO  3aJaHusi, HE pelMB JOCTaTOYHOrO0 KOJMYECTBA 3ajJady [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3aJaHuio. OUBIT MOKa3bIBAET, UYTO Yallle BCETO0 HEYMEHHUE PEIIUTh TY
WM WHYIO 33/1a9y BBI3BIBACTCS TEM, YTO CTYJEHT HE BBITIOJHWI 9TO TpeOOBaHHE.
5. Bce 3amaHus J0JDKHBI OBITH BBUIOKCHBI Ha CaWT Uil TPOBEPKH IIPENoJaBaTelieM B
COOTBETCTBYIOIIEM pa3zielie JUCIUTIITNHBI.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJSETCS CTYIEHTY, €CJIM NPaBUJIbHO BBINOJIHEHO He MeHee 70 %
3aJIaHuM;
- OLIEHKA «HE 3a4YTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM MPaBWIbHO BbINoOJHEHO MeHee 70 %
3aJaHUH.

7.2.2. IIpoBepsemoe 3aganue 2 mo reme "'Bexropuas ajareopa"

(HaumenosaHue OYEeHOUHO20 cpeOCcmaa)

TunoBble npuMepsbI 3aJaHUI

3) mnomaas rpanu ABC;

3amava
[To xoopaunatam BepiuH nupamuasl ABCJI cpenctBaMu BEKTOpHOH anreOpsl HAlTH:

1) nuinnbl pedep AB u AC;
2) yron mexny peobpamu AB u AC;

4) mpoekuuto Bektopa AB u AC;

5) o0beM nupaMubl.

Howmep | Koopaunars: Toukn | Koopausats! Touky | KOOpAHHATH 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) (-1,4:2) (5,7;8)




Howmep | Koopaunatel Touku | Koopaunatel Touku | Koopaunatel Touku | KoopauHatsl Touku
Bap. A B C i
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 () (1,4;1) &,L57) (3;-4;-1)
20 (2;2;0) (-2;3;-2) (2;-3;3) (1,5;5)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpoBepsiemoe 3amanue 2 1o Teme "BekTopHas anreOpa" BBIMOIHACTCA CTYJASHTAMU
CaMOCTOSITENILHO JIOJDKHO OBITH CHAHO MPEMNOJIaBaTeNI0 Ha MPOBEPKY B cucteme «PocauctanT» 1o
3a4€THON Henenu. Ha BeimonHeHuwe mnpoBepsemoro 3anganHusi otBogutTca 20 yacoB. Homepa
BAPUAHTOB KOHTPOJIbHBIX 3a7a4 OMPEAEISIOTCS C MOMOIIBI0 TaONuIbl 1, mpuyeM HOMEpP BapuaHTa
KOHTPOJIbHOM 3amaund | HaxoAuTcs MO mepBoil OykBe (aMuiInM CTYAEHTa; a HOMEp BapHaHTa
KOHTPOJIBHOM 3a7a4u 2 HaXOIUTCS TI0 TIEpBOM OYKBE HMEHHU CTY/ICHTA.

Tabmuna 1
BykBa A b B r Ji| EE | K3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CI | TII vy dD | X|II
Ne Bap. 11 12 13 14 15 16 17 18 19 20
HpI/I BBIIIOJIHCHUHU  HIPOBCPACMOIO  3adaHUA HCO6XOIII/IMO CTpOro IMnpuACPKHUBATLCA

VKa3aHHBIX HIDKEe TMpaBuwi. PaboThl, BBIMONHEHHBbIE 0€3 COONIOACHUS HSTUX TMpaBWI, HE
3aUMTHIBAIOTCS M BO3BPAIAIOTCS CTYACHTY JJIs IepepaboTKH.

1. Kaxpaoe mpoBepsieMoe 3a/laHue JOHKHO OBITh BBIMOJTHEHO B OTAEIBHOW TETpagul B KIETKY
CHHUMH UM YEPHBIMU YEPHUIIAMU.

2. B 3aromnoBke paboThl Ha OOJIOKKE TETpajyl JOJDKHBI OBITH SICHO HamucaHbl (paMumus, UMs U
OTYECTBO CTY/CHTA, Ha3BaHUE JUCIUIUIMHBI, HOMEP MPOBEPSEMOTO 3aJlaHUs; 3]IeCh KE CIIECIyeT
yKazaTh Ha3BaHMe Yy4yeOHOro 3aBeleHUs. B KoHIe paboThl clieyeT NOCTaBUTh JAaTy €ro
BBITIOJIHEHHS U TIOJITUCH CTY/ICHTA.

3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 337]a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO IO MOJ0KEHHOMY
BapuaHTy. Pemenus 3a1a4 Halo0 pacrosiarath B MOPSIKE BO3PACTaHUS KX HOMEPOB.

4. Tlepen peuieHUEM Kak10# 3aa4u Ha/I0 TIOJHOCTRIO BhIMUCATh € ycioBue. Ecnu ycnoBue 3a1auun
uMeeT OoOIIyl0 (QOPMYIHPOBKY, TO, TEPEMHCHIBas €ro, CieayeT oOIue aHHbIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMU U3 CBO€ro BapuaHTa. He crnenyer mnpuctynaTh K BBIIOJHEHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJIMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3a/iaHHio. OTIBIT MOKa3bIBAE€T, YTO Yalle BCErO0 HEYMEHHE PEUIUTh Ty
WJIM MHYIO 3a71a9y BBI3BIBACTCS TEM, YTO CTYIEHT HE BBITIOIHUI 3TO TpeOOBaHHE.

5. Bce 3amaHus [MOMKHBI OBITH BBUIOKEHBI Ha CadWT Ui TMPOBEPKH MPENoJaBaTeieM B

COOTBCTCTBYIOIICM pa3aciic NTUCIUIINHBI.

Kpurepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYICHTY, €CIM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHui;

- OIIEHKA «HE 3a4YTEHO)» BBICTABIISIETCS CTYJEHTY, €CJIM MPAaBHJIBHO BbIMoJHEHO MeHee 70 %
3aJ]aHuH.

7.2.3. IIpoBepsiemoe 3aganue 3 mo TeMe ""AHaauTn4YecKas reomerpus’’




Tunossle npuMepsl 3a1aHUM

JaHbl

(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

KOOpJAWHATbl BCPUINH

3agaua 1
tpeyronbarka ABC. CocrtaButh

YpaBHEHUSA

CTOPOH

TPEYroJIbHUKAa, MCAUaHbl, BBICOTbI U 6I/ICCCKTpI/ICI)I yria A, a TAaKXKC IPAMBIX, IPOXOAAIINX YEPE3
BCPIIMHBI TPCYrOJIbHUKA W MNapPAJUICIBHBIX €ro CTOPOHAaM. Haiitu AJIMHY BBICOTBI, MCIHWAHbI U

GUCCEKTPHCHL
Homep Koop/uHaTs! Koop/HaTs! Koop/uHaTh!
Bap. ToukH A ToukH B rouxu C
1 (1,2) (3:4) (-1;2)
2 (4,2) (-3;6) (2;3)
3 (-3;1) (-2;4) (1;3)
4 (2;3) (-5:3) (-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)




3agaua 2

CocTaBuTh ypaBHEHHE IUIOCKOCTH P, NpOXOonsiierl d4epe3 TOUKy A NepneHAUuKYISIPHO

—

Bektopy BC . Hammcarts ee oOmiee ypaBHEHHE, a TakXe HOPMaJbHOE ypaBHEHHE IJIOCKOCTH B
orpe3kax. CocTaBUTh ypaBHEHUE IUIockocTu P, mpoxozsmei uepe3d touku A, B, C. Haiitu yron

Mexay miockoctamu P u P,. Haiitu pacctosgnue ot Touku // a0 muiockoctu P.

HOMep KOOp,I[I/IHaTI)I TOYKHN KOOpI[I/IHaT bl TOUKHU KOOpI[I/IHaTBI TOYKHN KOOpI[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) (4,5;1) (-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) (1;1,7) (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;06) (-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)

3anaua 3
[Mpsimast | 3amana B mpocTpaHcTBe OOMIMME ypaBHEHHsMHU. Hamucarh ee KaHOHHYECKUE H
napameTpuieckue ypaBHeHus. COCTaBUTh ypaBHEHHE mpsiMoit |, mpoxojsmiei depe3 Touky M

napayuieibHO TPsAMOH | ¥ BBIYHCINTD paccTossHue MexAy HuMmH. Haiitu mpoekimio Touku M Ha
npsmyto | 1 Touky nepeceuenus npsmoi | u mockoctu P.

Howmep
Bap.

OOu1re ypaBHeHHE
npsimotii |

Koopaunatst
TOYKU M

OO0ure ypaBHeHHE
IIJIOCKOCTH P




1 {:xj;/;_z;fzzzoo (1;2;3) 2x-3y+4z-6=0
2 {zit zi;—f;:o(,)- (2;1;-1) X—7y+4z-1=0
3 {ZX;)S/¥|-_22+Z3+:60:_ > (0;2;-1) X—2y+3z2-4=0
4 {2 - ?; N ii—sl:oc?’ (2;0;-1) X+y+2+4=0

5 {225;;2;;?23 (2;0:-3) 7X+y-42-5=0
6 {2§:Zy__2;z_fzzzoo (0;-1;1) 2X-Ty+37+5=0
7 ey 2o, 031 c+6y—3248-0
8 {zi i z : 31_62::()(_3’ (-1,0;3) X—2y+52-6=0
9 {itgiiJ;;:::g (-1;1;0) X+2y-2+5=0

10 ayrsiiat (2:1:1) 5X—y—2+1=0

1 {sgff,iiii:g (-1;2;-3) AX+Yy+3z+1=0
12 {ZTys_yB_Z Ze o (2:0:3) 2X—5y—27-6=0
13 {2;_3;y_+2§:izg (3:2;-1) 3X—y-2z+1=0

14 {;:—yy_fizijg_’ (0;-2; 1) AX—-6y+7+1=0
15 | Yoy seeee (12-) ox 3y +2-2-0
16 {ix__eiy:zz_z ;f: © (0;1;-3) X+5y+2z+3=0
7 {5§I§§I§iii§ (1;-1;1) 2X+7y—-2-3=0
18 {22:?:3:5;8 (-3:3:1) 3X+5y—27+3=0
19 {2x+y6+yz_+53i2’: 0. (-1,1,3) 2x—4y+2-2=0
20 {)2()—(|—y2+yz+2; _ 3_: . (0;1;-1) 6X+7y—-6z+1=0

KpaTlcoe OMUCAHUEC U PETrVIAMEHT BbINNOJHCHUS

[Iposepsiemoe 3aganue 3 no teMe "AHanuTHYECKass TEOMETPUs' BBINOJIHAETCA CTYACHTaMHU
CaMOCTOSITENILHO H JIOJDKHO OBITh CIaHO TPEToAaBaTeNio Ha MPOBEpPKY B cucteme «Pocauctanty a0
3a4€THOM Henmenu. Ha BeimonmHeHwe mnpoBepsemoro 3amgaHus otBogutTca 20 dacoB. Homepa
BapHAHTOB KOHTPOJIbHBIX 3a/1a4 OMPEIENSIOTCS ¢ MOMOIIBI0 TabIuIlel 1, mprueM HOMep BapHaHTa
KOHTPOJILHOM 3amaun | HaxXoauTcs MO TepBoMl OykBe ¢daMuiIuu CTYACHTA;, a HOMEpP BapHaHTa

KOHTpOJ’IBHOfI 3agauun 2 HaxXoauTCsd 110 nepBoﬁ 6y1<Be HMCHHU CTYJCHTA.

Tab6muna 1
bykBa A b B r pi| E.E K,3 )51 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H,IO 0,41 I1 P4 cuI | T,1q Yy (ORC] X,10




| Nemap. | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 |

[Ipy BBIMOJTHEHUW MPOBEPSEMOTO 3aJaHUS HEOOXOJWMO CTPOTO MPHUIACPKUBATHCS
yKa33.HHBIX HUXEC HpaBI/IJI. Pa6OTBI, BBIITOJIHCHHBIC 663 CO6JIIOI[GHI/I$I OTUX HpaBI/IJI, HEC
3aUMTHIBAIOTCS M BO3BPAIIAIOTCS CTYACHTY JUISl IEPepabOTKH.

1. Kaxnoe mpoBepsiemMoe 3ajaHUE JOJDKHO OBITH BBIMOJIHEHO B OTACJIBHON TETpaau B KIETKY
CHHUMU WJIM YEPHBIMHU YEPHUIIAMU.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaaW NOJDKHBI OBITH SICHO HAamMCaHbl (paMuiIus, UM H
OTYECTBO CTYAEHTA, Ha3BaHHWE AUCHUIUIMHBI, HOMEp MPOBEPSIEMOTO 3aJaHus; 3[1€Ch XK€ CIIeAyeT
yKazaTh Ha3BaHHWE Yy4eOHOro 3aBeleHUs. B KoHIE paboThl ClieyeT TOCTaBUTh JaTy ero
BBITIOJIHEHUS ¥ TIOAMUCH CTYJEHTA.

3. B paboTy n0mKHBI OBITH BKIFOUEHBI BCE 3a/1a41, YKa3aHHBIE B 3aJJaHUU, CTPOTO 10 MOJI0KEHHOMY
BapuaHTy. Penenus 3a1a4y Haj0 pacnoiarath B MOPSAKE BO3PACTaHUSI UX HOMEPOB.

4. Tlepen pelieHUeM KakJ0W 3a/1a4d HAJ0 MOJHOCTHIO BhIUCATh €€ ycnoBue. Ecin ycinoBue 3a1aun
uMeeT OoOmIyr0 (GOPMYIMPOBKY, TO, NEPEMHChIBas €ro, CieayeT oOIIue aHHbIE 3aMEHUTH
KOHerTHI)IMI/I, B3SATBIMHU M3 CBOCIO BapI/IaHTa. He CJIGI[yeT HpI/ICTYHaTI) K BBIIIOJTHECHHUIO
KOHTPOJILHOTO  3aJaHusi, HE PElMB JOCTaTOYHOrO0 KOJMYECTBA 3ajJady [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3aJanuio. OTUBIT MOKa3bIBACT, YTO YaIllle BCETO HEYMEHHE PEIIUTh Ty
VI WHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYJEHT HE BBIIIOIHUI 3TO TpeOOBaHUE.

5. Bce 3amaHusa nomkHBI OBITH BBUIOXKEHBI Ha CalT Uil TNPOBEPKHU IPENOJIABaTEEM B
COOTBETCTBYIOIIEM pa3zeiie JUCHUIIINHBI.

Kpurepumn oneHku:

- OLEHKAa «3aYTEHO» BBICTABJISETCS CTYIEHTY, €CIM NPaBUIbHO BBINTOJIHEHO He MmeHee 70 %
3aaHUI;
- OLEHKA «HE 3a4YTEHO» BBICTABJISETCS CTYIEHTY, €CIU MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHUH.

7.2.4. IIposepsiemoe 3aaanue 4 mo reme ""Beenenne B MareMmaTnyeckuii anaans'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3aaHUl

3anaua 1
ToctponTs rpaduky GyHKIwmi

H};)a“;fp DyHKIHH
1 y=-3x>+10x-3, y=In(-x)+1, y:cos%—l, y:x2+\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+2[x|+1.
7 y=4x*+15x—-4, y=Inx+3, y:cosg+l,y:‘xij.




Howmep

Bap. OyHKIUU
8 y=5x*+24x-5, y=In(-3x)+1, y=sin§—2, y=e.
9 y=-2x>+3x+2, y=In(x-4), y:sin§+1, yzln\x\.
10 y=—3x*+8x+3, y=In(-x)+2, y:cosg—z, 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—l\.
13 y=-2x* +11x -5, y=—In(x-1), y:sin(2x—%), y=[x*-x.
2 . T 1
14 y=3x"-7x+2, y=2Inx+2, y=-sin(x+=), y= :
3 x+2|
15 y=-3x*+13x-4, y=—Inx-2, y:—cos(x—%), y = XX +4.
16 y =—3x" +13x -4, y=—|nx—2,y:_x+2,y:x\x\+4.
2X—2
2 —x - T 1
17 y=3X"-7X+2, y=—e"+42, y==sin(x+=), y= :
3 X+ 2]
18 y =-2x* +11x -5, y:3X_4, y=—e"% y=—In(x-1).
X+2
19 y=-2x"+7x-3, y:cosﬁ, y=3x+3, y =Inx-1.
2 X+1
20 y=6x°-5x+1, y:—sing, y=—e"+1, y=e"?,
3anaya 2
3amnucarhb YpaBHCHHA KPHUBBIX B IOJIAAPHBIX KOOPAUHATAX U IOCTPOUTH UX
Howmep —
Bap. F(xy)=0
1 y =-5X, x? +y? =3, X +y? =—20x, x*+y? =15y.
2 2 2 2 16 2 2
2 X=-4y, x*+y* =200, x* +vy :?x, X*+y°=-14y.
3 X=2Yy, x>+y? =169, x* +y* =-12x, x> +y* =0_8y.
4 X—y=8, x*+y* =121, x> +y* =-14x, x> +y*=086Yy.




Howmep —

Bap. F(xy)=0
5 X+y=1, x* +y* =125, x2+y2=§,x2+y2:12y.
6 x=35, x*+y?=100, x*+y*=-9x, x* +y* =10y.
7 X=rm, X>+y? =16, x> +y* =3y, x* +y* =3y.
8 x:%,x2+y2:81, x*+y?=12x, x* +y? =-10y.
9 x:g,x2+y2=64, X*+y?=-8x, X’ +y>=04y.
10 y=-3, x>+y? =49, x* +y>=-5x, x> +y>=6y.
11 X=-3, x> +y* =36, X’ +y>=5x, x> +y>=-6Y.
12 y:%,x2+y2=25, X* +y?=-4x, x> +y? =5y,
13 x=-1, x*+y? =9, x>’ +y*=3x, x> +y’ =-4y.
14 y=05, x*+y* =12, x> +y>=x, x> +y* =-y.
15 x=05, x2+y2=+/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>=6Xx, 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.

3amaya 3
Brrunciuts MpEaciibL
H};)ah;ep [Ipenensr
3 Iime2—11x+2_ 2 Iim(1—x)(1+x3)_ 3 lim sin(x+10)

1 x—2 /7+X_3 ’ X—0 5X8_8 ’ x—>-10 IX2_36_8’

2) Iim(X—HJ : 5) limx(In(x — 10) — Inx ).
X—>o0 X+3 X—>00




Howmep

Bap. [Ipenensr
2 _ _y2
n Iim4x 9x+2;2)”m«/1 X* +5X 3 lim tg(x+5)
2 o ax—2 O 3fioxe e ax—1
9x-1
4) lim (SX 3) . 5) limxIn 2%
==\ BX — 2 on 84X
) lim 3x* +11x—4 2 Iimi/l—x—8x3 3 lim 1t9(x-5) 5)
3 xe—4 /8+ _2 ! X—>00 3x+2 ! x—>52 / ’
8x-1
4) Iim(3X+5] : 5) limxin X =3
==\ 3X+1 o= X+ 3
D lim 3x* +8x-3. . 2) “m‘%/l x> —x° 3 li I' sm(x 4)
. =3 3-J6—x ==  9x+5 ~ Jx—3-1’
) Iim(4x+lj - 5) limxIn X ">
o\ X — 2 e X —6
2 _ 31 _ 3 6 3 2
P lim X2 VXX X X
X—-2 2_ /6+X X—>00 (X+1) x=0 gINn 3X
5 241
) Iim(5X+6j s limxin X
oo\ 5x —1 oo X -8
2 _ 2 4 _ 1
N Iim3x + 2X 1; 2 Iim2x +/X 3;3) ”marcsln(x+2);
A x—-1 /5+X_2 X—>00 3/X6+8 x—0 X +2X
4) |im(3x+§j“; 5) limx(In(x—6)—Inx).
2 3 3 H 2
)I|m2X +5x-3 2)“mx/x +1+¥x +1;3)”msm(3x +X).
; X—>3m 3 X—0 X =0 1—C052X
2 X
plim 21 5 limxin(x+3) = Inx),
X—0 2X +4 X—>o0
3X* —13x+4 S sin(1—2x)
1) lim 2I 05) ** ;3 lim——==7;
. S T ex mos) )H; 4%* -1
C(2x+3)
4) lim ; 5) limx(In(x+6)—Inx).
X—>o0 2X_1 X—0
3x* —10x+3 el tgx + sinx
9 1) lim 2)I m(0,5) SN I| ;
>3 3—-4/6 0 Jx*+a’-a




Howmep

Bap. [Ipenensr
4) Iim(x+3j ; 5) limx(In(x=5)—1Inx).
X—>00 X_|_5 X—>00
33X -Tx+2, s sin(1-x)
1) lim :2) lim2%+1; 3) lim>———;
) x—>2 5 / ) X—>00 ) x—1 \/;_1
10 5x%-6
: x2+3 :
4) Ilm( - 4) ; 5) limx(In(x+5)—1Inx).
X—00 X — X—>0
D Iim3x2—4x+1 2 lim Ux*+14+x 3)| _Wsinx |
" =t B8+ X -3 o X r2 0 Jx+1-1"
-x2-2
5) “m(zx 5} . 5) limx(In(x+5) = Inx).
X—>0 2X 3 X—>o0
2x* +9x -5 3x o sinlx —x
2) lim ; 3) lim ;
H5\/107+ \/_ H“’%/x +2 4% - g X
12 2
(3x2-1)"
4) lim ; 5) limx(In(x—4)—1Inx).
Hw(?)xz_zj ) limx(In(x - 4) - Inx)
2_ —
1) lim X —16X+5. : 2) lim  3) ImM;
- o5 2-Ix=1 " a4 443/xP 447 T 0 sinbx
2 1-x2
5 Iim(x +4j  5) limx(In(x +4) —Inx).
x—o| ¥ _|_1 X—>0
2 _ 2 2
D I.mZx + 95X 3’ 2)“mx+\/x +6;3) lim tg(2x +x) ’
14 ARNAVED G e Ax+1 x* +1-sinx
2) Iim( 4x j :5) limx(In(x —2) - Inx).
X—0 4 _1 X—>0
2 _ 2 H 2
n Iim2x + 3X 2;2) I VX +4+x;3) Iimsm(x : X) .
5 X—>-2 2_@ X0 3\/;4.)( 0 X-1g°X
y Iim( 2x j 5 limx(In(x+2) - Inx).
X—>0 2x+6 X—>o0
2 B 2 2
D lim 2X° + X 1;2)Ii VAX? +1+X 3)Imtg(x +x)’
16 2 Jix 2 e ss Y ko sina
X




Howmep

Bap. [Ipenensr
D lim 2x* —11x+5 ) lim VX® +1-4x° s)r ﬂn X .
17 NN e &x° +8 X +1-1
2x+1
4) lim (GX 1) . 5) limx(Inx — In( X +6)).
X—>00 6 _2 X—>00
n Im2X —9X+4 Iim%/x3+1+x 3lim— 2 tg 2
18 =4 \J8x =42 T o x2 -3 =0 Jx?+1 1
2) Iim(6x+ij . 5) limx(Inx - In(x+6)).
2 _ 3/y3 _ i
1)Hm2X 7X+3;2)“mVX +9 X'3)Hm sin/x .
L x—>3 \/&_3 oo [y 4 =07 _ [x+49"
3x-8
a i (5“1) - 5) limx(Inx — In(x +5)).
X—>o0 ES)( _ X—>00
2 [y, 2
1) |imw; 2) “mX+—2—X; 3) lim———— t96x :
2() x—2 \/2;;2 _ \/E; X—>00 %/;Zg_t;_z[ x—0 (3 /)( + :3
2x+3
) Iim(SXJrzj - 5) limx(Inx—In(x—4)).
X—> ES)( -1 X—>00
3amgauga 4
HccnenoBaTh Ha HENMPEPHIBHOCTD (DYHKIUU U IOCTPOUTHh UX TpapuKu
H};);\;pr OyHKIUHU
2 _3x+2 X’ —0<X<-2;
X" —3Xx -
1 1)y=————i—;ay V 4. ;3) y=9—-x+2, 0<x<0;
X—2 Xx—4"
3X, 0<Xx<oo,
2X + 5, —0<X<0;
x> —10x+9 | x+08|
2 ) y=——"-:;2) y= ;3) Yy=1<2X+3, O<x<?2;
X-9 x+08
7, 2 < X< o0,
—x*+1, —0< X<0;
X2 —7x+12 2x+5] _
3 )y=——-——""72)y= 1 3) y=4X+1, 0<Xx<2;

X—4 y 2X+5
4 2< X< oo,




Howmep

Bap. OyHKIU
- X2, —0< X< =2;
X*+7X+6 ‘X V2
4 1) y=—3;2) y= ; 3) y=14x+4, —-2<X<Z0;
X+1 X—+/2"
5, 0O< X<oo.
) -x*+2, —o<x<-1
X —4x+3 X+6|
5 1) :———?;—,zy:——zns)w:3x+z —1<x<0;
2, 0< X<o0.
—x?, —0<X<0;
X* —8x+12 X+3
6 1) :————Er—qz =——j§;ny: 2X +1, O0<x<1,
3, 1< Xx<oo.
-3x+1 -0 <XL0;
x* —7x+10 [x+5]
7 1) y=————;2) y= ;3) y=1:x"+1, 0<x<l
X—2 X+5"
2X, 1< x<oo,
, 2X + 2, —o<X<-1,
X" —4x+3 x-6| i
8 1) y= ;2) Y= ; 3) y=<X" -1, -1<x<1,
-1 X—6
3, 1<x<oo.
SP ‘ ” 4x +1, —0<X<0;
X" —6X+ X —
9 1) y= ) y=——:3) y=<(x+1 0<x<1
) —4 Y= 9 y= (D)
4, 1<x<ow
X? +1, —0<X<0;
_ X -5x-6___|x-8 .
10 1)y 5 7 2) Y 3) y=1X, 0<x<l;
X+1, 1< X<oo.
—xX*+2, —0< X<0;
X* +6X+8 [x=9|
11 1) y= ;2) Yy=——:;3) y=9X+2, 0<x<2;
4 X—9
5, 2 < X <o,
— X2, —0<X<0;
12 p y=X F8xHL2. _[x=10 3) y=1x 0<x<3
6 TR S
2X +1, 3< X< oo,
1-x2%, —o< X<l
x> —8x+12 2x-1
13 1) y= ; = ;3) y=<9x-1, 1<x<4;
-6 2x—1
X+1 4 <X <o,




Howmep

Bap. OyHKIU
, 31 3X+5 —00<x<0;
— X —
14 1)y:m;2 y= ‘ ‘ 3)y_ 2 0<x<5;
X—3 3X
1 5< X< oo,
2 2X +1, —0<X<L0;
15 yy=2 _1OX2+16;2)y=‘ 0<x<lL
X_
1< X< oo,
4x +5, —0<XL0;
_x +5x+6 ‘X \/_‘ _
16 1) — 2) y= ;3) y=45 O<x<2
+2 x-+3"
x+1 2<X<oo,
2 Ex 1B ‘ 4x -1, —0< X<0;
17 1) y:X X ; = x? -1, O0<x<1,
+2 4X
0, 1< X<oo.
: 4y ‘5 1 2X + 3, —0< X<0;
_ _ X —
18 1)y:L;2)y: ;3)y: (x 3), 0<x<1,
+1 5x-1
4 1<x<oo.
: gyl \6 2X+ 2, —o<X<-1
19 1)y:X_—X+5;2 y=—— x? -1, -1<x<1
X—3 6 X
4, 1<Xx<oo.
0, —0<X<0;
X* +8x+15 2x+3]. _
20 ) y=——-"-"-:;2) y= ; 3) Y =12X, 0<x<3;
X+5 2x+3"’
5X +1, 3< X< oo,

KpaTkoe OIMMCAHHUE U PEIJIAMEHT BBINMMOJTHCHUS

[IpoBepsiemoe 3amanue 4 no teme "BBeneHue B MareMaTHM4eCKU aHaiu3" BBINOIHSAETCS
CTYJEHTaMH CaMOCTOSITEJIbHO BO BHEAYTUTOPHOE BPEMS U JOJKHO OBITH CJAHO MPENoJIaBaTeNio Ha
poBepKy B cucreme «PocaucranTy 10 3au€THOM Henenu. Ha BbIoIHEHHE TPOBEPSEMOro 3aJaHuUs
otBoauTcs 20 yacoB. HoMepa BapruaHTOB KOHTPOJIBHBIX 33124 OMPEICISIOTCS C TIOMOIIHIO0 TaOTUITBI
1, mpuyeM HOMeEp BapuUaHTa KOHTPOJIBHOW 3amaun | HaXoAWTCA TO TepBOM OykBe (QamMuIuu
CTyJICHTa, a HOMEp BapHaHTa KOHTPOJILHOW 3aJaud 2 HaXOAUTCS IO TEpBOM OyKBE HMEHH

CTyJEHTA.
Tab6muna 1
byksa A b B r I E.E xK,3 n K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M H,IO 0.4 IT P4 cuI | T,1q Yy (ORC] X,10
No Bap. 11 12 13 14 15 16 17 18 19 20




[Ipy BBHIMOTHEHHH TPOBEPSIEMOTO 3alaHUs HEOOXOAWMO CTPOTO MPHUACPKUBATHCS
YKa3aHHBIX HIKE TMpaBwil. PaOoOThl, BBINOJHEHHBIE 0€3 COONIOJCHUS O3THUX TMPaBWI, HE
3aUMTHIBAIOTCS M BO3BPAIIAIOTCS CTYACHTY JIJIsl IEpepabOTKH.

1. Kaxpnoe mpoBepsieMoe 3aJlaHue JOHKHO OBITh BBIMOJIHEHO B OTJCIBHOW TETPaad B KICTKY
CUHUMU WM YePHBIMU YCPHUIIAMHU.

2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW JOKHBI OBITh SICHO HAaNMCaHbl (HaMHIIAS, UMS U
OTUYECTBO CTYJICHTA, HA3BaHHWE TUCIHMILIMHBI, HOMEP MPOBEPSIEMOrO 3aJaHusl; 3/IeCh K€ CIEIyeT
yKa3aTh Ha3BaHHWE Yy4eOHOro 3aBelieHUs. B KoHIE padOThl ClleyeT IOCTaBUTh JATy €ro
BBITIOJTHEHMS U TTO/INUCH CTYJCHTA.

3. B paboTy no/mkHBI OBITH BKIIIOUYCHBI BCE 3a]1a4H, YKa3aHHBIC B 3aJIaHUHU, CTPOTO I10 MOJI0KECHHOMY
BapHaHTy. Pemienus 3aqa4 HaJ0 pacroyiaraTh B MOPSAKE BO3PACTAHUS X HOMEPOB.

4. Ilepen pemieHUEM KakJI0H 3a1a4u HAJIO TIOJIHOCTRIO BBIIUCATh €€ yciaoBue. Eciin ycioBue 3a1aun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHUCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3STBIMA M3 CBOCrO BapuaHTa. He cleyeT NPUCTyNaTh K BBITOJHECHUIO
KOHTPOJIBHOTO  3aJaHusi, HE PEIIMB JOCTaTOYHOTO KOJIMYEeCTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OMBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHE PELIUTh TY
WJIM MHYIO 337129y BBI3BIBACTCS TEM, YTO CTYJCHT HE BBITIOJHWI 3TO TPeOOBaHHE.

5. Bce 3amaHuMs J0/DKHBI OBITh BBUIOKEHBI HAa CaWT JUIsl TPOBEPKH IIPErojaBaTeieM B
COOTBETCTBYIOIIIEM pa3zelie JUCIUILTHHBIL.

Kpurepun oneHku:
- OIIEHKA «3a4YTEHO» BBICTABJISIETCS CTYJEHTY, €CIM NPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJlaHul;
- OIIEHKA «HE 3a4YTCHO» BBICTABIISICTCS CTYIEHTY, €CIM NpaBWIbHO BbINIONIHEHO 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
UYucnosas marpuna. JleiicTBus HaJ MaTpulaMu (CI0XKEHUE, YMHOKEHHE Ha YHUCIIO, YMHOXKEHUE
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.
CBoiicTBa OnpeenTesNeH.
3 [Matpuna obpaTHast 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 ypaBHEHUMH € n HEW3BeCTHbIMM. MarpuyHas ¢opmMa 3alucH CHUCTEMBI.
[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 €AMHCTBEHHOI'O PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHUM. PopMyIibl
Kpamepa i oreickanus pemienus. pumep.
9 OpHopongHast cucreMa JMHEWHbIX ypaBHeHui. Ilpumep. Kaxoe pemienune Ha3biBaercs
TpuBUaIbHBIM. [Ipy KaKOM YCI0BMM OZHOPOJHAS CUCTEMA MMEET HETPUBUAJIBLHBIE PEIICHHUS
10 ANrOpuTM OTBICKaHMS PELIEHUs MPOU3BOJIBHOM CHCTEMBI JIMHEHHBIX ypaBHEHUM. bas3ucHble u
CBOOOTHBbIE HEU3BECTHBIE.
11 |Bekropsl. KomuinHeapHOCTh, KOMILIAaHAPHOCTH BEKTOPOB.
12 JIuneliHble onepanuu HaJ BEKTOpPaMH: CIIOKEHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
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 Oasuce.
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 KOOPJAMHAT.
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 ATMHBI BEKTOpa M yIja MEXJIy BEKTOpaMH depe3
KOOPJMHATBI BEKTOPOB.
18 BekropHoe npousBeeHUE BEKTOPOB M €0 CBOWCTBA. BbIpakeHUe BEKTOPHOTO IIPOU3BEICHUS
uepe3 KOOPAMHATHI BEKTOPOB. Vcronp30BaHNe BEKTOPHOTO MPOU3BEICHHUSL.
CMmenaHHOe IPOU3BEACHUE BEKTOPOB U €r0 T€OMETPUYECKNN CMBICI. BhIpakeHHe CMENIaHHOTO
19 [mpoumsBeneHuss yepe3 KOOpAMHATHI BeKTOpoB. CBOWCTBA CMEUIAHHOTO IIPOU3BECHUS.
lcrions30BaHNe CMEIIAHHOTO TPOU3BEICHNUS.
20 |BoipaxeHue yci0BUI KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIUIAHAPHOCTH BEKTOPOB
21 [lonsiTue 00 ypaBHEHMM JIMHUM Ha IJIOCKOCTH, YpPaBHEHHHM TIIOBEPXHOCTHM U JIMHUHM B

pocTpaHcTBE. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE C(ephl.




Ne "
. Bonpocsl k 3auéry
22 [BwiBojg 001IIETO YpaBHEHUS TIJIOCKOCTH.
Paznuuneie (hopMBbI 3a1MCH ypaBHEHUS TUIOCKOCTH: 001Iee; MPOXOAIIEH Yepe3 3a1aHHyI0 TOUKY|
23 |nepHeHIUKYJISIPHO 33JlaHHOMY BEKTOpY; B OTpe3Kax; HopMmHupoBaHHoe. 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 VYpaBHeHMsI NPsIMOW B IPOCTPAHCTBE: KAHOHMYECKHE; NApaMETPUUECKUE; MPOXOASIIEH uepes
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 IUIOCKOCTBIO. YCJIOBHE MNApaICIbBHOCTH U IEPHEHIUKYIAPHOCTH
[IPsIMOM U TJIOCKOCTH.
VYpaBHeHHe NpPSIMOIl Ha MJIOCKOCTU: OOIlee; ¢ YIVIOBBIM KO3((UIMEHTOM: MPOXOAsIIed depe3
29 PanmaHHYIO TOYKY; NMPOXOISIIEH udepe3 NBe 3aaHHbIe TOYKU. Kakyio mH(pOpManuio o mpsmoin
HecyT K03((UIMEHThI ITUX YPaBHEHUI.
30 VYron Mexay HpsSMbIMM Ha IUIOCKOCTH. YCJOBHE MapauIeIbHOCTU U TEPHEeHIUKYISIPHOCTH
PSIMBIX.
31 JIuHum BTOpOro mnopsjka Ha mockocTH. OOlee ypaBHEHHME, OCHOBHBIE THUIbl JIMHUM U HMX
KaHOHUYECKHE YPABHEHMUSL.
32 |Qnnunc, runepbosa, napadosa. KaHoHnueckue ypaBHEHMsI, XapaKTEPUCTUKH, CBOMCTBA
33 [ToBepxHocTn BTOporo mnopsaka. OCHOBHbIE THIBI IOBEPXHOCTEH M MX KaHOHUYECKHE
ypaBHEHMSL.
34 |HccnenoBanue GpopMbl IOBEPXHOCTH BTOPOro NOPsIIKA METOJOM CEUCHHH.
35 Uro takoe ¢ynkius. [Ipumep. CriocoOwr 3ananust GyHkimu. O0acTh onpeeeHus (GyHKIINH.
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 (DYHKIIHH.
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 WHTEpBAJIE.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(PUKAIIHSL.
7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
Cemectp TIpoBeACHMH . Kpurepuu u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
arrecTaluu
CryneHT nosy4us 3a4€T 1Mo BCeM
MIPOBEPSEMBIM 3aJaHUSM
ceMecTpa, MPaBUIIbHO PELINI
3auér (GATTCHO» 3a/1a4y OusieTa ¥ OTBETHII XOTS OBl
Ha OJIMH TEOPETHUUECKUI BOIPOC
Ouera
«HE 3aYTEHO» CTyZeHT He MOITY4HII 3a4€ET XOTS




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

OBl 110 OZJHOMY U3 IIPOBEPSAEMBIX
3a/IaHUI CEMECTPA UJIU HE PEILnI
3aqady OuiieTa Wi He OTBETHJI HU
Ha OJIUH U3 TEOPETUUECKUX
BOIIPOCOB Oumiiera




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

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 : Uudpa-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. — (Bricuiee 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.,

Marematrka B mpuMepax v 3ajadax : yueO.
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 MeToanYecKoe 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 (yueOHuk, yuedHoe KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
w/n ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBoK) MeTOIecKoe ocobHe, I'oa n3panusa onoamorexe /
HaumeHoBaHue
NMPaKTHUKYM, IP.) 3EC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Tekcr :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JOCTYyTA: JIJIsl aBTOPH3. TOJIh30BaTeNeH
2 ®unumnosa E.E. | Marematuka: YueoHnoe nmocooue / E.E. VYuebHoe mocodue 2015 9bC
Cepreena /I.B., ®ununosa, /[.B. Cepreena, “ZNANIUM.COM”
CnobGonckast U.H. N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueoHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) I'ox n3nanus oudamoreke /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P » 1P 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., Bricmias maremaruka. Yacte 1 : yuebHoe YuebGHOe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

EpmakoBa I'. M.,
Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIeKTPOHHO-ONOIMoTeYHas
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(OPMALMOHHBIX 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

HaumeHoBaHuUe 000py10BAHHBIX YYeOHBIX
Ne Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U JP.
n/n 00bEeKTOB /ISl NPOBeeHUs NPAKTUYECKUX U
J1a00paTOPHBIX 3aHIATUH

IlepeyeHb 0OCHOBHOIO 000PYAOBAHMS

Aynmutopus BeOKoH(pepeHIuit.

VY4aeOHass ayauTopus sl TPOBEACHUS
3aHATUI JIEKIIMOHHOTO THMA. YueOHas
ayIUTOpHUSl UISL TIPOBEICHUS 3aHITHUI

CEMHHApPCKOT0 THIIA. YueOHas .
KpaH TCJIICBU3WOHHBIN, IIIUPMBI, ITPOXKCKT H
DKpaH TEJIIEBU3HO , , IPOKEKTOP Ha
ayquTOpHUs e KypCOBOIO N
1 MITAaTUBE. CTOJN MPENOAaBaTeNbCKUM, CTYINbS
MIPOEKTUPOBAHUS (BBITIOJTHEHUS

npenoaaBaTCJIbCKHUC., TpchnapaHT-nepeTmKKa,

KYpPCOBBIX padoT). YueOHas ayauTopus o
yp P ) YAHUTOP CUCTEMHBIN OJIOK .

HJIA IMPOBCACHU A IpyIIoOBbIX u
WHAWBUAYAJIbHBIX KOHCy.]'IBTaHI/Iﬁ
YueOHas ayauropus il IMPOBCACHUA
3aHATUH TCKYHIEro KOHTPOJIA H
HpOMC)KYTO‘-IHOI\/'I aTTeCTalu.

2 [Tomemenne mia  camocrosaTensHON | CTONBI yYeHHUYECKHE, CTyNbs ydeHnueckue, 1K
pabotsI ctynenTos (I'-401) C BBIXOJIOM B ceTh MHTEpHET



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/

