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Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1

dopmMa KOHTPOJIA 3a4€T Hroro
Buj 3ansiTuit
Jlexnuu 34 34
JlaGopaTopHsble
[IpakTnueckue 34 34
ITpoMexxyTodHast aTTeCTAIHS 0,25 0,25
KonraktHas pabora 68,25 68,25
CamocrosiTenpHas pabora 111,75 111,75
KoHTpob
Hroro 180 180
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CepTtudmkat: 017C2CE1004DAF6D8A4ATFI36343E46780
Brnapeneu: YTeeBa Po3a AsepbaeBHa
Hencteutenen: ¢ 14.11.2022 po 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
no1eHT, k.1.H. Ky3nernosa O.A.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
Hanpasienus noarorosku 20.03.01 Texnocdepnas 6e3omacHOCTh

Cpok neiicTBus padoueii nporpaMmsl Aucuummmubl 10 «_30 » 08 2025 .

COI''TACOBAHO

PykoBoauTens nemapraMedTa OakajgaBpuara  HMHCTHTYTA «VH)KEHEPHOH H  DKOJIOTMYECKOU
0€30IMaCHOCTH»

« » 20 T. O.TI'. Hyposa
(noonucv) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acenanuu kadenpel  "Bpiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemanust Ne 02 ot «09» cenrsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIHX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUHUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHusl, MPUOOPETEHHUE TEOPETHUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATILHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MaTeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS TOMOJHUTENBLHO B MPAKTUYECKOW M UCCIIENOBATEIbCKOM pabore,
dbopMUpOBaHHE  MATEeMATHYECKOTO,  JIOTHYECKOTO W aNTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuuminabl B ctpykrype OIIOITI BO

JIMCUMIUIIMHBL ¥ TMPaKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIHUILIMHA!
MareMaTuka (1KOJbHBIN Kypc), aredpa (IIKOJIBHBIA Kypc), reoMerpus (LLIKOJBHBIA Kypce), ajireopa
1 Hayajia aHaiau3a (IIKOJIBHBIA KYPC).

JIMCIUTIIMHBI U TIPAKTHUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JNUCIMIUIMHBI HEOOXOIMMO Kak
npeamecTByromee: 'Boiciias Mmatemartuka 2", "Boiciias maremaruka 3", "®uszuka", "Mexanuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyembie U
KOHTPOMpPyEMEIE Nuaukaropbl AOCTHAeHUs!
KOMIeTeHUMi IInanupyemble pe3yabTaThbl 00y4eHUst
KOMHCTCHIHHA (Ko 1 HANMEHOBAHUE)
(K01 ¥ HANMEHOBAHHE)
OIIK-1. Crocob6en | OIIK-1.1 Tlomumaer oOCHOBBI | 3HATh: OCHOBHBIE TIOHATHS JIUHEHHOM
YUUTHIBATh COBPEMEHHBIC | BICIICH MaTEMAaTUKH, CIIOCOOCH | anreOphl,  aHAIUTHYECKOW  TeOMETpUH
TEHJICHLIUU Pa3BUTHUS | MPEICTABUTh MaTeMaTH4YecKoe | METOAbl ~ MaTeMaTH4ecKoro  aHaju3a,
TEXHUKH U TEXHOJIOTUH B | ONMCAHNE NPOIIECCOB, | HEOOXOAUMBIE Il WACHTHU(QHKALNH,
obnacTi TeXHOC(HEPHOW | UCTIONB3YeT HaBBIKH | GOPMYJIMPOBaHHS M pEUICHUS 3a1ad B
0e3omacHoCTH, MaTeMaTHYECKOTO  OMHCAHUsS | O0JacTH npodeccHoHaTEHON
HU3MEPUTENBHON U | MOZAEIHPYEMOTO npouecca | ACATENbHOCTH, CBS3aHHOW C  3alllMTOH
BBIYUCITUTEILHON (oObekTa) JUIst THIIOBBIX 33a7a4 B | OKpY)Kalolleld cpeapl W oOecredeHueM
TEXHHKH, obOnactu  mpodeccHoHaIbHON | 0€30MaCHOCTH YeIOBEKa
MH(POPMALMOHHBIX JEATENbHOCTH, CBS3aHHOW C | YMETh: BBIABIATh €CTECTBCHHOHAYYHYIO
TEXHOJIOT U IpH | 3aIUTON OKpY’KarOLIEeH CPeIbl M | CYNIHOCTh TEXHUYECKUX u
pElIeHN THUIMOBBIX 337ad | o0ecrieueHneM  Oe30MacHOCTH | TEXHOJIOIMUYECKUX npobiem
B oOmacTH | yejgoBeka MIPOMBIIIIICHHOM 6e3omacHoCTH
npodeccuoHaIbHON TEXHOJIOTMUECKUX IIPOLIECCOB u
JIeSITENIBHOCTH, MIPOM3BO/ICTB, IPUBIIEKATH JIJIsl UX PEILICHUS
CBA3aHHOM C 3allUTOMN COOTBETCTBYIOLLINI MaTE€MaTHYECKHUI
OKpy’Karolmeil cpensl Hu anmapar.
o0ecriedeHneM Bnamers:  HaBbIKAMH ~ WCIIOJIB30BaHMS
0€3011acHOCTH YelloBeKa OCHOBHBIX 3aKOHOB M METOJIOB BhICIIEH
MaTEeMaTHKH, MaTeMaTHYeCKOTO
MOJICJINPOBAHUS, CTaTUCTUYECKOTO
aHaliM3a  YHUCIIOBBIX,  BEKTOPHBIX U
HEYHCIIOBBIX JIAHHBIX, BPEMEHHBIX PSJIOB,
9KCHEPTHBIX OLEHOK JJIsl HACHTHU(PHUKALINY,
($hopMynMpOBaHHS W peELIeHHs 3a1ad B
obacTu poheCCHOHATBHON
JIEITCILHOCTH, CBS3aHHOM C  3alIUTOM
OKpy’Karomei cpensl W obecreueHHeM
0e30MMacHOCTH YeJI0BeKa




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATHI KOHTPOJISA
y4eOHol . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pa3znen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 1. Jlek 1 Marpuiisl. /leiicTBusg HaJ HUMU 1 2 -
JIuneitnas
anreopa
Mopyns 1. Cp Marpuiisl. Onpenenurenn. CucTeMbl 1 28 -
JInnelinas JMHENHBIN alreOpandyeckux ypaBHEHUN
Moayins 1. Ip1l CrnoxxeHue, BBIYUTAHUE, TTPOU3BEICHUE 1 2 -
JInnelinas MaTpui|
anreOpa
Monyns 1. Jlek 2 Omnpenenurenu u ux cBoricrBa. OOpaTHas 1 2 -
JIuneiinas Marpuia
anredpa
Monayins 1. Ip 2 Brrunciienune onpenenurenei. 1 2 -
JIunelinas Haxosxnenne oOpaTHON MaTpHIIbI
anredpa
Monyns 1. Jlex 3 Pemrenue cucreM TUHEHHBIX ypaBHEHUH 1 2 -
JIuneitnas meroaamu Kpamepa, ['aycca u cpeactsamu
anredpa MaTPUYHOTO UCUUCITICHUS
Monyns 1. Ilp 3 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1 2 -
JInneitnas
areOpa
Monyns 1. Jlex 4 HccnenoBanue cucTeM JIMHENHBIX 1 2 -
JIunelinas ypaBHeHui. Teopema Kponekepa-Kanemnu
anredpa
Mopyns 1. Ip 4 KonTponpnas padora 1 mo teme 1 2 25 - KonTponbHas padora 1
JInneitnas "Jlunetinas anredpa o teme "JIuHeitHas
anrebpa anrebpa’”




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 Bexkrops! u aeiicTBus Hag HUMU. basuc. 1 2 -
BekropHnas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
anredpa MIPOU3BE/ICHUE BEKTOPOB
Monyns 2 Cp OcHOBHBbIE MIOHATUSL BEKTOPHOU aJIr€OpBhl. 1 28 -
BekropHast bazuc. Ilepexoxa ot ogHOrO Oasmca K
anreOpa npyromy. CKalsipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEJCHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amau o reme "OcHOBHBIE 1 2 -
BekropHas MOHSATHUS BEKTOpHOH anreopsl. basuc"
anreOpa
Monyib 2 Jlek 6 CkansipHoe Mpou3BeICHUE BEKTOPOB B 1 2 -
BekropHas JIEKapTOBOM M ITPOU3BOJILHOM Oa3uce
anredpa
Monyns 2 IIp 6 Pemenue 3ana4 Ha ckansipHOE 1 2 -
BekropHas [IPOU3BEAECHUE
anreOpa
Monyns 2 Jlex 7 BekTopHOe nmpousBeieHne BEKTOPOB B 1 2 -
BekropHas JIEKapTOBOM M ITPOU3BOJILHOM Oa3uce
anreOpa
Monyns 2 IIp 7 Pemenue 3an1a4y Ha BEKTOpHOE 1 2 -
BekropHas [IPOU3BEAECHUE
areOpa
Monyns 2 Jlex 8 CMenianHO€ IPOU3BEIEHUE BEKTOPOB. 1 2 -
BekropHas BeIpakeHre CMENIaHHOTO MPOU3BEICHUS
asireOpa yepe3 KOOPIAMHAThI COMHOXKUTENIEH
Momynb 2 Ilp 8 KonTponbhas pabota 2 o teme 1 2 25 - KonTponbhas pabota 2
Bekropnas "BekTopnas anredpa" no teme "BekTopHas

anreOpa

anreopa"




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 3 Jlex 9 [TonsTre 006 ypaBHEHUHU JTMHUHU Ha 1 2 -
AHaTMUTAYECKAst IJIOCKOCTH. Y paBHEHHUSI IPSIMOM Ha
reoMeTpust riockocTy. [110ckocTh B mpocTpaHCcTBe.
Monyns 3 Cp [Ipsimas Ha nnockoctu. Ilnockocts u 1 27,75 -
AHanuTHYecKas npsMas B mpoctpancTse. Kpubie BToporo
reOMETpHs nopsika. [loBepxHOCTH BTOPOTO MOpsIKa
Monynsb 3 Ip 9 [IpsiMasi Ha IJIOCKOCTH M B IPOCTPAHCTRE. 1 2 -
AHaIMTHYECKas [TnockocTh B MPOCTPAHCTBE
reoMeTpust
Monynsb 3 Jlex 10 Kpussie BTOporo nopsiaka. DIuIic. 1 2 -
AHaTUTHYCCKAS ['uniep6oma. [Mapabona.
reoMeTpust
Monyns 3 ITp 10 ITocTpoeHne KpUBBIX BTOPOTO MOpPsAKa 1 2 -
AHaIuTHYeCKas
reoMeTpust
Monyns 3 Jex 11 IToBepxHOCTH BTOPOTO MOPSAKA. 1 2 -
AHaIMTHYECKas [nmmHApUYECKHE TIOBEPXHOCTH.
reoMeTpust KoHnueckue noBepXHOCTH U MIOBEPXHOCTH
BpalIeHUs
Monyns 3 Ip 11 KpuBbie BTOpOro nopsuaka, ux 1 2 -
AHanuTHYeCKas KaHOHHWYeCKHe ypaBHeHus. [IpuBenenue
reOMETPHS ypaBHEHHsI KPUBOW BTOPOTO TIOPSIIKA K
Monyns 3 Jlek 12 KpuBbie BTOporo nopsiika B noJsipHON 1 2 -
AHaTMTHYECKAst CHCTEME KOOPANHAT.
reoMeTpust
Monyns 3 Ip 12 KonrtponwHas pabora 3 o Teme 1 2 25 - Kontpomnsnas pabora 3
AHaIUTHYECKAs " AHanuTHueckas reomerpus” 1o TeMe "AHanuTHYecKas

TeOMETpPHUSI

reoMeTpus




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlek 13 Oynknus. [TonsTHe, OCHOBHBIC 1 2 -
Beenenue B XapaKTEPUCTHKH, CIOCOOBI 3aaHus.
MaTeMaTUYECKUN OcHoBHBIE 2JIeMEHTapHbIe PYHKIIUH.
aAHAITN3
Monyns 4 Cp DOnemeHTapHbIe (YHKIIUU U UX CBOMCTBA. 1 28 -
Beenenue B IIpenen nocnenoBarensHoCTH. [Ipenen
MaTeMaTUYECKUN dbyukun. HerpepbIlBHOCTD QYHKIIUY.
aHAITN3
Monyinb 4 ITp 13 OcHOBHBIE 3TIeMEHTapHbIC (YHKIIUU, HX 1 2 -
Beenenue B rpaduxu. OOpatHas U cioxHast QyHKIHU.
MaTeMaTUYECKUI
AHAITN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoHeuHo mMaibie U 1 2 -
Brenenue B OeckoHeyHO OombIre GPyHKIUHU, CBSI3b
MaTEMaTHYECKUI Mexay HUMH. [IepBblil 3amedaTenbHbIi
AHAITN3 npezen.
Monyns 4 IIp 14 Bunsr HeonpenenéHHOCTeH U CIOCOOBI X 1 2 -
Beenenue B YCTpaHEHUS
MaTeMaTUYECKUN
AHAITN3
Monyns 4 Jlex 15 Bropoii 3aMedarenbHbli Ipeien. 1 2 -
Bsenenue B OKBUBAJIEHTHBIE OECKOHEYHO MAJIBIE.
MaTeMaTUYECKUN
QHAITN3
Monyns 4 Ip 15 Brruncienne npeaenoB ¢ TOMOIIBIO 1 2 -
Beenenue B 3aMeuaTeNIbHbIX MPEIETIOB.
MaTeMaTUYECKUI

AHAJIN3




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD yHKITHH. 1 2 -
Beenenue B
MaTeMaTUYECKUN
AHAITH3
Monyns 4 IIp 16 UccnenoBanune GpyHkuuu Ha 1 2 -
Beenenue B HENPEPBIBHOCTH
MaTeMaTUYECKUN
AHAITH3
Monyinb 4 Jlex 17 Hrorosoe nosropeHue 1 2 -
BBenenue B
MaTeMaTUYECKUI
AHAITN3
Monynb 4 Ip 17 KonTponbhas padota 4 o teme 1 2 25 - KonTponbhas pabora 4
BBeneHue B "BBenenne B MaTeMaTHYECKUI aHaIn3" mo TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKHUil aHam3"
aAHaAIN3

Tect Nrorosoe TectupoBanue uepe3 LT 1 2 100 - TectupoBanue

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

HAKOITUTEIILHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM ydeOHBIM MEPOTIPHUSITUSAM, TPEAYCMOTPEHHBIM B Kypce + pe3yJibTaThl UTOrOBOT'O TECTUPOBAHUS ), pa3eaéHHas Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" Bcnonb3yroTcs:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH (NMPUMEHEHHE YYEOHBIX SJIEKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
MIPEMNo/IaBaTellb U3JaracT OCHOBHbBIE, HAaU00JIEE CIIOKHBIC TIOHSTHS TEMBI, @ TAK)KE CBSI3aHHBIC C HEH
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MOJIsI, Ha KOTOPBHIX JeNiaTh IOMETKH, TMOTYEPKUBAIOIINE OCOOYI0 Ba)KHOCTh TEX WM HWHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenpbHass paboTa CTYJACHTOB SIBJISIETCS BaXXHBIM BHJAOM Y4e€OHOHM JESITEIbHOCTH.
CamocTosTenpHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJMYECKOM PYKOBOJCTBE IIperoiaBaresis, Ho 0e3 ero HemoCPeACTBEHHOTO Y4aCTHSI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITYKAT JUIs 3aKPETICHUsI U3yYEHHOTO MaTepHuaa.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKUX MOJIOKEHUHN U3yuyaeMoro Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO MyTeH penieHusi, TO
OH JIOJDKEH CPaBHUTH WX M BHIOpPATh CaMblii pallMOHAIBHBINA. Pelenne 3ama4 u mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPATH CIIOCOOAMU, BHITECKAIOIIUMU U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

[To 3aBepIIeHNIO N3YUEHUST MOAYJISI TIPETIOAaBaTeNb MIPOBOJUT KOHTPOIBHYIO PaboTy C ENbI0
MIPOBEPKU U OLICHKH 3HAHUI M YMEHUH CTYIEHTOB. 3a/JaHUs KOHTPOJIbHOW pabOThl JOJIKHBI OBITH
BBITIOJTHEHBI aKKYPATHO, MOCJIEI0BATENIFHO, 000CHOBAHUE PEIIEHUS M OTBET 0053aTeIbHBI B KaXKI0M
3amanun. [Ipy BBITIOJIHEHMH KOHTPOJIBHBIX PAOOT HE JOMYCKAETCS HCIOJIb30BAHHE MOOMIIBHBIX
YCTPOMCTB U Ir'aJ’)KETOB.

[Ipy TOATOTOBKE K MTOTOBOMY TECTUPOBAHMIO CTYIEHT JOJDKEH IOBTOPHO H3YYUTh
KOHCIIEKTHI JIEKIIUIA U PEKOMEHI0BAHHYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, IPOCMOTPETH
pelIeHHUs] OCHOBHBIX 3aJ1ay, PEHIEHHBIX CAMOCTOSATEIBHO M Ha MPAKTHYECKUX 3aHATHUSIX, a TaKKe
COCTaBUTh MMMCbMEHHBIE OTBETHI HA BCE BOMPOCHI, BHIHECEHHBIE HA 3aUET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
Kontposbhas padora 1 mo teme
1 OIIK-1 POJIbHA b )
Jluneitnas anreopa
KoHntposbHas pabota 2 o Teme
1 OIIK-1 P p g
BekropHas anrebpa
KoHntposbhas pabora 3 o teme
1 OINK-1 AP P ;
AHanuTuuyeckas reoMeTpust
KoHnTtposbHas padota 4 1o Teme
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1 OIIK-1 Bomnpocsl k 3auéry NeNe 1-43
1 OI1K-1 Hrorosoe tectupoBanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "Jluneiinas aareopa"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
1 21 2 1 0
1. Haiitu mpousBenenue matpuiy AB u BA,ecru A={3 4 0|;B=[-3 0 1
0 21 1 20
1 0 2 -3
2. BeruncnuTh onpenenuTens 4213 .
52 3 0
6 0 3 7

3. Pemmuth cucremy Metoom Kpamepa
2X1—X2—-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
4. PemuTh cHCTEMY CpPEICTBAMU MaTPUYHOTO MCUUCIICHUS:
2X1—X2-6X3=-1
X1—-2X2-4X3=5
Xi1- X2+2X3=-8
5. Pemuts cucremy metoniom ['aycca
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- X2+2X3=-8

Bapuanr 2
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2. BeruucauTe onpeaennTelib
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3. Pemmuth cucremy merogom Kpamepa

2X1—-2X2+X3=6
X1 +6 X2+3X3=3
2X1+3 X2 +X3=0

4. Pemuthb CUCTEMY CPEACTBAMU MATPUYIHOI'O NCUUCIICHUA:

2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemmuth cucremy meronom 'aycca
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0

Bapuanr 3

W o W b

1. Haiftu npousBenenue matpuil AB u BA, eciiu A=

2. Beruncnute OIIpCACIINTCIIb
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3. Pemmuth cucremy mMeromom Kpamepa

6 X1 +9Xo-2X3=-4

{ 2X1—3 X, +3X3=3
10 X1 +3 X, -3X3=3

4. Pemuthb CUCTEMY CPCACTBAMU MATPUYHOI'O NCUUCIICHUA:

6 X1+9X2-2X3=-4

{ 2X1 -3 X2+ 3X3=3
10 X1 +3 X» -3X3=3

5. Petuts cuctemy metosiom I"aycca
2X1-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

Bapmuanr 4

1. Haiitu mpousBenenue matpuiy AB u BA, eciiu A
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1. Haiitu npousBenenue matpuiy AB u BA,eciu A=|0 1 2|;B=
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2. BeruuciauTh onpeaeanuTenb

N 0O w O
W = NN
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3. Pemmuth cucremy merogom Kpamepa
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1
4. PemmuTh cucTEMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1
5. Pemuth cucremy metonom ["aycca
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-X2 +2X3=-1

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNHSAETCS CTYAGHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMTCA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
I10JIb30BAThC OyMaXXHbIMU HOCHUTENIAMHU HMH(pOpManuu (KOHCHEKTAaMHU JIEKIUH M NPaKTUYECKUX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurepuu onenku:
KontponbHas paboTa cogepXuT 5 3aaHui, Kaka0e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CJIHM 33J]JaHUE BHITIOJIHEHO B MOJTHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIE;
3 Oayuta BRICTABISETCS CTY/ACHTY, €CIIH 3aJaHUEe BBITIONHEHO B 006EMe oT 60 % 10 79 %
2 Gasula BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTaBIsETCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GaI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KoutpoJbHasa padora 2 no teme ''BekTopHasi aareopa'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHUM
Bapmuanr 1.

1. Pa3noxuth TEOMETPUYECKH U AHATUTHYECKH BEKTOpP C IO BEKTOpaM au B, ecn a=-i-
J; b=i+3j; c=2i+3].
2. J1aHbI BEKTOPHI 212{2, 3,4} Z_):{-l, 5, 5}. Haiitu: 1) ( 5, 1_9); 2) ‘5‘ ;

A _ -0 _
3)(2a+b, b);4) np,(a+b);5) a -opra.

- _ — —A_
3. Jlanbl BekTopel a=2m+n; b=3m-2n,rae ‘m‘:Z; ‘n‘:B;(m , n)= 3

Haiiru: 1) (a, b): 2) \5\;3) (. by 4) np; (a+b).

4. Haiitu ruiomaip napajiieaorpaMma, NOCTPOCHHOTO Ha BEKTOpax



— — - — — — — = — N _ T
a= m-2n; b=3m+2n,rne ‘m‘:‘n‘:S;( m, n ):Z.
5. lansl KoopauHaThl BepiuH nupamuasl A |A,A3A,  A(4,0,0);, A, (-2, 1, 2); As(1,
3,2); A4(3,2,7). Tpebyercs cpeacTBaMu BEKTOPHOM alireOpbl HANTH:
— yron Mexxay peopamu A A, n A Ay,
— momans rpann A A, A 3,

— 00BeM InmupamMubl.

Bapuanr 2.

1. Pa3JIO)KI/ITb TEOMETPHIECKH H AHATMTHYECKH BEKTOP a 1o BEKTOPaM bu c ecm a=3i

] b= 21+2] c=-i+3].
2. JlaHbI BEKTOPBI a:{2, -1, 0}, ];Z{-l, 1, 2}. Haiitu: 1) (Zl, l_)) 2) ‘5‘ ;

_ _ N _ - —0 _
(2a-b, a);d) np(a+b);5) a -opra.

3. I[aHLIBeKTOpLIa 2p q b 3p+2q,rz{e ‘p‘ ‘q‘ =1;(p,q )——

Haiitu: 1)(21, 1_7); 2) ‘5‘;3) (Zz , Z_)); 4) npl;(c_z+l_)).

4. Hatitn Iiomaab mapajiciorpamma, IoCTPOCHHOI'O Ha BEKTOpax

N T
n)=—.

6
5. lans! koopauHaThl BepmuH mupamuasl A 1A, A3A, A (L,-1,0); A, (4,5, -2); As(-1,

a=3m-n;, b=2m+n, rne‘m‘ ‘

3,0); A4(6, 1, 5). Tpebyercs cpeacTBaMu BEKTOPHOMH anreOpsl HAWTH:
— yron mexay peopamu A |A 5 n A |Ay;
— momanas rpann A A, A 5

— 00beM IUpaMH/IbI.

Bapuanr 3.

1. PaSJ'IO)KI/ITB FCOMCTpI/I‘-IeCKI/I " aHAJIUTUYCCKHU BCKTOP C 10 BCKTOpaM Cl )51 b €ClIin a 21

b=-i 2] ¢=2i+3].

2.J1aHbI BEKTOPBI 52{2, -2, -2}, B:{-Z, 3, -6}. Haittu: 1) (Zl, l;); 2) ‘5‘ : 3) (5+B , c_l-b);
4) np;(a+b);5) b°-oprb.

- - _ - _ — — —_Ar_ 9
3. Jlanwl BekTOpHl A= M-2n; b=3 m+n, rue ‘m‘=3;‘n‘=2:(m, n)=§ 7

Haiiti: 1) (a, b): 2) \5\ : 3) (Zz+B? a-b); 4) np; (a+b),

4. HaiiTu miomaas napauienorpaMma, NoCTpOEHHOTO Ha BEKTOPax
A

a= ;1-25; l_):3m+n,r11e ‘m‘:3;‘n‘:2;(m, n)=§ T



5. Jlanbl KOOpAMHATHI BepIuuH mupamMuasl A1A ) Az A 4. A (1, 3, 5);

A,(0,2,0); A3(5,7,9); As(0,4,8). TpeOyercs cpeacTBaMH BEKTOPHOHU alreOpbl HANTH:
— yron Mexxay peopamu A (A, n A Ay;
— mnomans rpann A A A g,

— HPOCKIOHUIO BEKTOpPa Al A3 Ha Al A4

— 00BeM ImupamMubl.

Bapuanr 4.

1. Pa3inouTh reOMETPUYECKU U AHAIIUTUYECKH BEKTOP C 1o BEKTOpam an 1;, ecmn =4 }';
b=-2 E’+3;’; c=4i+2 }

2. JIaHBI BEKTOPBI 212{2, -3, 1} ];:{-2, 6, 3}. Haiitu: 1) (Zl, l;) 2) ‘5‘ ;

_ A _ _ _ _ _
3)(a+b,2a-b);4) np;(a+b);5) b’-oprb.
_ — - — . _ N _ T
3. lanbl BekTOopel a=3 m-5n; b=2m+n, rue ‘m‘ZZ;‘n‘ =1;(m, n)ZE
_ _ _ A _ _ _
Haiiru: 1) (@, b): 2) ‘a‘ :3) (a+b,2a-b); 4) np;(a+b);
4. HaiiTu 1uromaap napajieiorpaMma, oCTPOEHHOIO Ha BEKTOpax
_ _ _ . _ _ _ N _ T
a=3m-5n; b=2m+n,rne ‘m‘ZZ;‘n‘:L (m, n)ZE
5. Jlanbl koopauHaThl BepunH mupamuiasl A | A, AsA, A3, -5 2); A, (4,5, 1); As(-3,
0,-4); A4 (-4, 5, -6). Tpebyercst cpeacTBaMU BEKTOPHOMN anreOpsl HAUTH:
-yroa Mexxny peopamu A (A, n A Ay,
-futomans rpanu A (A, A 5,

TIPOCKIHIO BEKTOPA Al A3 Ha Al A4

-00beM MTUPAMHU/IBI.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabota 2 BBIMOJNHAETCS CTYAEHTaMHU Ha MPAKTUYECKOM 3aHATUU 8, Ha
BBITIOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipy BBHIMOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSAMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonrtpomnbHas pabota coaepXuT 5 3aaHuii, Kaka0€e 3a/laHue OILIeHUBaeTCs B 5 0aIoB.

5 0aJI0B BBICTABIISIETCS CTYJIEHTY, €CJIU 3aJlaHUE BBIIIOJIHEHO B TIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 OGaia BBICTABIISIETCS CTY/ACHTY, €CJIH 33/1aHK€ BBIOJIHEHO B 00BEME oT 60 % 10 79 %

2 Gajuia BBICTABIISACTCS CTYJEHTY, €CIIH 3aJJaHKe BBIMOIHEHO B 00BEMe 0T 40 % 1m0 59 %

1 Gayn BeICTaBIsI€TCS CTYACHTY, €CIIH 33JlaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBHICTABIISICTCS CTYACHTY, €CIIM 33JJaHHE BBIITOJHEHO B 00bEMe MeHee 19 %.



7.2.3. KonTpoJjbHas padora 3 o TeMme " AHAJIUTHYECKAA reomerpus’”

(HaumenosaHue OYEeHOUHO20 CPedCcmea)

TunoBble npuMepsbI 3aJaHNIH

Bapuanr 1.
X—2 y-2 z+1
-1 -1

1.Haiitu yron mexay npsimoi U IUIOCKOCTBIO

X+2y+3z-14=0.

2.JlaHbl KOOPAMHATHI CEPEIUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucars
ypaBHEHUE CTOPOHBI, MPOXOIAILIEH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

9x2-18x+4y>-16y-11=0.

4.IlocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu uenTp u paauyc chepbl 1 HOCTPOUTH €.
X2+ y? +72 - 3x 45y -4z = 0.

Bapmuanr 2.

x-1 y+1 z-1
0 -1

1. HaiiTi Touky nepecedeHus npsMoit Y IIOCKOCTH

3x-2y—-4z2-8=0

2. Jlanbel 2 cMexHBIE BepIIMHBI mpsiMoyroibHuka A(-3, 7) m B(5,1) Hanucare ypaBHEeHHE
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

3. IlocTpouts kpuByro 9x*-18x — 4y*+16y-43=0.

4. IlocTpouTh MOBEPXHOCTHU:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu uenTp u panuyc cepsl 1 TOCTPOUTSH €€.
x> +y*+2°—x+3y+2=0

Bapmuanr 3.
1. CocTaBuTh ypaBHEHHUE IIOCKOCTH, IIPOXOISIIEH depe3 Touky M(2,-2,-3) neprneHIuKyIIpHO

x-1 y+05 z+15
-1 0 2

IpsAMOi

2. lansl BepmuHb Tpeyroasuuka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHEHHE

MeEAMAaHbI, IPOBEIECHHO uepe3 BEpUIMHY A.

3. IlocTpouts KpHuBYyIO X* - 2X — 6y + 13=0.



4. TTocTpouTh MOBEPXHOCTH:

a)922+y+2=0;
0) x2 + 3=y* +272

5. Haiitu nenTp u paauyc chepbl U TOCTPOUTH €.
X*+y*+2>—x+y+1=0

Bapuanr 4.

x=2_y+2_z-1 X-y+z+8=0

1. TlapanienbHBI U TPSIMbIC 54 .
-4 3 1 2X+y—-22+5=0

2. CocTaBUTh ypaBHEHHUE BBICOTHI, ONYILIEHHON U3 BepIiuHbl A B TpeyroyisHuke ABC, eciau
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x*+4=2%;
0) 3-x2+y2 +4z22=0.

5. Haiitu ueHTp u panuyc cepsl 1 TOCTPOUTSH €€.
X2 +y? +72 - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAMH Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBINIOJIHEHHE paboThl OTBOAUTCS 2 yaca. [Ipu BBINOIHEHNN KOHTPOJIbHONU pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenkmu:

KoHTponbHast paboTa cOAEpKUT 5 3aaHui, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIOB.

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 33JlaHKE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISIE€TCS CTY/ACHTY, €CJIH 33/1aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00BEMe oT 60 % 110 79 %

2 OaJiia BBICTABIISETCS CTYJICHTY, €CITH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIOIHEHO B 00b&Me oT 20 % 1o 39 %
0 6ayyIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKE BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonrpoJabHas padora 4 no reme ""BBenenue B MareMaTu4eckKuii aHaaus''
(Haumenosanue OYeHOUHO20 cpeocmea)

TunoBble npuMepbI 3a1aHNI

BapuanTt 1



1. Hoctpouts rpadux Gpynkuun y = X|x -1

2. [Toctpouth KpuByto r =1+ C0S2¢
1

3. UccnenoBarh Ha HEMPEPBIBHOCTh QYHKLUIO ) = 24

. COSX—CO0S2X
4. Beraucnute npepen lim———m
x>0 XSIn2X

3X _ 2 5x+2
5. Beruncaure npegen lim
x>n\ 3X+1

Bapuanr 2
1. TloctpouTh rpaduk GyHKIME ¥ = X° + |X|

2. IlocTpouth KpUBYIO I =1+ COS2¢
1

3. UccnenoBath Ha HEMPEPBIBHOCTh QYHKLUIO ) = 2 x+

. COS X —C0S 3X
4. Beraucnute npeaen lim————
x=0  1—cos5x

4x +1\>*
5. Beruucnute npeaen lim
xow\ 4x —1

Bapuanr 3
1. IToctpouTts rpaduk GpyHKIHH Y = x|x| +1

2. IlocTpouth KpHuBYIO I =1—Ssin2¢
2
3. UccnemoBath Ha HEMIPEPBIBHOCTh (PYHKIHMIO Y =€ **3

. sin 3x
4. Beruucnute mpeaen lim

x>0 \/x+9 -3

2x+3
. [(5x+2
5. Brraucaute npeaci I|m

x>=\ 5X -1

Bapmuanr 4
x
1. IToctpouts rpaguk GyHKIUHU ) = @
X
2. IlocTpouTh KpUBYIO I' = 2+ Sin 2¢

2

2
3. UccrnenoBath Ha HEMPEPHIBHOCTD QYHKIMIO Y = 3% 3

) sin7x
4. Beraucnute npegen lim————

=07 — /X +49

_ (ex+3)"
5. Berauciute npegen lim
x>x\ 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabotra 4 BBINOJHIETCS CTYACHTAMH Ha NpPAaKTUYeCKOM 3aHsATHH 17, Ha
BBITMIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpManuu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAUYECKUMHU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 OaIOB.

5 0aJIOB BBICTABIISETCS CTYACHTY, €CIIH 3a/1aHKE BBIMOJIHEHO B MTOJHOM 00bEME;

4 Gaya BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKUE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;

3 Oaia BeICTABISIETCS CTY/ICHTY, €CJIH 3aJjaHKe BBIIOJIHEHO B 00b&Me oT 60 % 10 79 %

2 Gajuia BBICTABIIACTCS CTYJICHTY, €CIIH 3aJJaHHe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gas BeICTaBIsIETCS CTY/ACHTY, €CIIH 33JlaHKe BhIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GayyIoB BBICTABIISIETCSI CTY/ICHTY, €CIIH 3a/IaHUE BHIMOJTHEHO B 00BEMe MeHee 19 %.

7.2.5. UTOroBo€e TeCTUPOBaHUE
(Haumenosanue OYeHOUHO20 cpeoCcmsa)

Tunossle npuMepsl 3a1aHU

Mopyas 1. JInneiinas anredpa

1 5
1. Beruucnure onpeaenurens .

-6 10
Ortser:

2 3 4
2. BoIYUCIHTD ONPEACITUTENb |4 5 ¢

3 71
OtBer:

1 0 2 -3

4 2 1 3
3. Beuucnauth onpenenurenb

52 3 0

6 0 3 7
OtBer:

1 3 0 1
4. Haiure cymMmmy Matpull ,_|g _q| Hp_|_1 3|--
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
-1 4 p=1-1 -1 T=|-1 2 M=|-1 2 K=l-1 2
3 -1 6 ° 9 9 -3 1 9
1 21
5. lanamatpuna 4=|2 6 2| Torgamarpuma C=A— A" pasHa...
5 4 1
1 2 3 4

‘0 0 -4 10 0 0 0 0 0 4
o0 -2 1 0 0 0
4 2 0 01 0 2




1 01
6. Jlamamatpuna 4—|Q 2 0|. Torga maTpuma A? uMeeT BUIL. ..
1 3 0
1 2 3 4
2 3 1 2 0 1 0 1 0 1
0 4 0 3 4 0 4 0 2 3
1 6 1 1 01 1 9 1 0 0
1
2 31 1 2
7. Jaubl MaTpunbl A = 14 1) B=|5|, C= 5 9l Torma cymiecTByeT MPOU3BEICHHE
MATpHIL. ..
1 2 3 4
C-A-B B-A-C C-B-A A-C-B

8. Panr maTpuua paBeH equHuUIbl. Torna MmaTpuiia MOKET UMETh BUJL..

1 2 3 4
1 2 4 1 2 3
1 0 01
2 4 [O 1] 4 5 6 [1 0]
1 2 7 8 9
3x+1 2
9. Panr marpursr 4 = 1 paBeH JBYM, €CJIM 3HAYCHHE X HE PaBHO...
x
1 2 3 4
-1 0 -2 1
1 3 -2 3
00 0 O
10. Haii
0. Haiigute panr MaTpuiibl dlo 2 4 1
00 3 5
00 0 1
Ortser:
2cosx 1
11 . Jns marpuier 4 = 0 sin HE CYIIECTBYET OOpaTHOM, eClT X PaBHO ...
X
1 2 3 4
T T T I
2 4 3 6
12. Jlis Mmatpunibl A cyIiecTByeT oOpaTHasi, €Clii OHa paBHa ...
1 2 3 4




1 2 1 (1 2 2 121 17 3
31 0 011 7 5 3 3 8 9
1 3 0 100 2 4 2 2 3 6
. (1 2y ~ (3 Lo
13. Ecnu A:[S 1], Az(ﬂj, TO pelieHHe MaTpuuHOro ypasHenuss A* O = A wumeer
BUJ ...
1 2 3 4
1 -1 -5 5
) Do 4
14, E,Z[I/IHCTBCHHOC PEIICHUC UMECT OAHOPOAHAA CUCTEMA JIMHEUHBIX ypaBHeHI/Iﬁ cee
1 2 3 4
x-3y+z=0, x=3y+z=0, x=-3y+9z=0, x-3y+2z=0,
2x+2y+4z=0, {2x+2y+4z=0: 2x+2y—-62z=0, 2x+5y+4z=0,
{3x+3y+z—0 3x+3y+62z=0 {3:{}4320 {3x+3}'+62—0

15. Haittru X+ Y+Z ecnu  X,Y,ZABISIOTCS  PEUICHUSIMH  CHCTEMbl  YpaBHEHHM
6Xx+5y—-2z=-4
3x+4y+2z=1
3x-9y=11
Orger:
Monayas 2. BekTtopHas ajareopa
1.Kakoe BbIpaxkeHHEe 0003HAYaeTCsl CKAISIPHOE MPOU3BEIEHUE BEKTOPOB?
1 2 3 4
(@b) axb bl alp| (a,b)
2. Haiigute BekTOp 46— §+ 28 , ECIIH 52(2, 4, 3), B:(l, -1, 2), g:(O, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu niuHy BekTOpa g =(3,0,4).
Ortser:
4. JlaHbl BEKTOPBI a ={2, -2, 2}; b ={3, 0, -4}. Haiitu npg( a+ B)
1 2 3 4
- 5
4,6 2 i

23




1. Haiitu romans tpeyroasauka ABC ¢ Bepmuaamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

1 2 3 4
53 J15 J3 253
6. YCTaHOBUTH, KOMIUIAHAPHBI JIU BEKTOPA a , l;, E, ecn a=4i-2 }+4 %; b

=3i-4 j+Tk; c=i+2 j-3k.

OrtBerT:

7. Kakoli BekTop sABisieTcss cyMMoil BekTopoB AB u AP?

1 2 3 4
BP A PB AC

N
1

- o
8. Bolpa3uTh uepes eqMHUYHbIE BEKTOpel | U | Bektop AB, ecim A(1,2), B(0,-3).

Ortser:
9. Haiitu BekTOpHOE npou3Beaenne Bektopos a=21— j+3k, b=1i-].
1 2 3 4 5

~3i-3j-3K | —4i-3j-3k | ~31-3j+3K | -3i-3j+K | —4i-3j+k

i

10. B mapamrenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, AM =b.

Beipazuts Bekrop AD uepes aub.
1 2 3 4
\D-2b+2a AD =2b+2a AD=2p-2a D-2p-22
3 3 3 3 3

11. Jlansl Tpu nocneaoBateabHble BepIIMHbBI napauienorpamma A(1;-2;3), B(3;2;1), C(6:4;4).

Haiitu ero uetBepryto Bepumuny D.

1 2 3 4 5
D(4;0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)
12. Tlpn KakuWxX 3HAYCHUSIX & U [3 BEKTOPbI g =-2 T+ 3_j)+ aE " B =0 T— 6_j)+ ZE
KOJUIMHEApHBI?
1 2 3 4 5

a=0, p=1 a=1l, =2 a=3, =3 a=2, p=-4 a=-1, =4




13. Berauciauth ZTx (E— 57) .

OrtBerT:

14. HaiiTu cMemanHOE MTPOU3BEICHUE BEKTOPOB a-= (2,-1,2), b =(3,0,7), C=(1,2,-3)

OrtBerT:

15. Tlnomans TpeyrojibHUKA BBIYUCIISETCS IO (hopMyIie. . .

2

3

1
S=ab

Sszm

S =£|axb|
2

4
S=axb

Moayasb 3. AHAJMTHYECKAsl TeoMeTpHusi
IIpakTHyeckuii TecT:

1. Paccrosinue mexnay npsimeiMi 3X—4y —-10=0 u 6X—-8y+5=0 pasHo ...

1

2

3

4

2,5

5

0,25

1,5

2. Toukn A(3;2) u A(— 1;6) SIBJISIFOTCS KOHIIAMU OJJHOTO U3 IMAaMETPOB OKpPYKHOCTU. Torma

YpaBHEHUE OKPYKHOCTH UMEET BU ...

1

2

3

4

(x-1)° +(y—4) =38

(x=2) +(y-8)" =10

(x+1) +(y+4)" =8

(x=1)" +(y—4)* =32

3. Obuiee ypaBHEHHE TIOCKOCTH, TPOXOJAIIEH depes TOuKy | (— 3;4;—2) U OTCEKarollen

PAaBHBIC OTPE3KN HA KOOPAUHATHBIX OCAX, UMCECT BU] ...

1

2

3

4

YI+yv+z+1=0

Ix—4y+2z=0

Ix—4v+2z+1=0

¥+v+z-1=0

4. Touka mepecedeHust MpsIMON  — = yTJr?) = 2-5 u iockoctn X+2y—3z2+1=0 wumeer
KOOPJIMHATHI ...
1 2 3 4
(10;2;5) (0;-3;5) (8:1;5) (2:1;5)
5. OnpenenuTh BUJ MOBEPXHOCTH: Yy* =62Z...
Ortser:
2 gz g2
6. Onpenenuts BU MOBEPXHOCTH: ——+——+— =
pet L ToBep 16 49 4

Ortser:




7. st mpsimoit M1M» HammcaTh obmiee ypaBuenue, eciau M1(-2;5), M2(6;-2) ...

Ortser:

8. B A MoM1M: Haiitu ypaBHeHue cpenneit nuauu EF, napamnensnoit MiM2
ecit Mo (1;1), M1(4;6), M2(-5;-1).

OrtBerT:

9.  VpaBHeHHe IUIOCKOCTH,  mpoxomsmed uepes Touku 1 ,(=1;2;0),1 ,(2;3:1) ,

1 ,(3;-1;4) nmeer Buy ...

1 2 3 4
Tx—8y—13z+23=0| Tx—-2y-5z-3=0 | Tx+8y—-13z-9=0| T7x—-8y-13z=0

10. VpaBHEHUE MPAMOM, MPOXOJSIIEH YEPE3 TOUKY | 0(2;—3;—5) MEPIECHAUKYIISIPHO K
miockoct 6X —3y —5z2+2 =0 umeer BUf ...

1 2 3 4

x-2 y+3 z+5 x-6 yp+3 z+5 x+2 yv-3 z-5 x+2 y-3 z-5

6 -3 -5 2 -3 -5 6 -3 -5 6 3 5

x? —10x —4y* -11=0

11. MuuMast moiyoch rurnepOoIIbl paBHa ...
1 2 3 4
3 36 6 9
b H . . |x=y+2z-10=0
. Hampagnsitomiuit BEKTOp psSIMOiA 3X+2y—246=0 MMeeT BU]I ...
1 2 3 4
(-3:7:5) (3:-2:-2) (1.-1:2) (3:-7:-1)

13. VpaBHeHHE TE€OMETPHUYECKOTO MECTa TOYEK, PABHOYJIAICHHBIX OT JBYX ITaHHBIX TOYCK
A(—1;2) u A(3;4) UMEET BUT ...

1 2 3
2x+y-5=0 X+yv—-5=0 2x+y+5=0 X+y

et
+ |
LA
l
=

14. Bepmmna napaboisl x* —2x—-2y-13=0

1 2 3 4

(-7) (1;7) (-17) (-;-7)

HMECT KOOPAUHATEI ...

15. VpaBHeHME IIIOCKOCTH, NPOXOASAIIEH 4Yepe3 TOUKY (0;0;2) NEPIEHINKYIIIPHO

miockocTsIM X—Y—2=0 u X—2y =0 wumeer BUJ ...



1

2

3

4

2x+yv+z-2

X—v—z+2=0

x—2yv—z-2=0

2x—yv—-z+2=0

Moayasb 4. BBenenne B MaTeMaTHYeCKHIl aHAJIU3
1. Kakast u3 GyHKUUH SBISETCS HEYETHOU, €CIIH. ..

1 2 3 4 5
f(-x) =f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(x)=
= -f(x)
2. UceneoBarh Ha 9Y€THOCTD MJIH HEYETHOCTh QYHKIHUIO p = X - Sin’ X —3x ...
OtBer:
3. Haiitu nepuon dyukimu f(X)= 3cosg —sin6x...
1 2 3 4
107 z 107° z 107
3 3 6 3

4. Kakoii U3 HIDKETIePEeUUCICHHBIX TIPEIETIOB CBOJAUTCS K IEPBOMY 3aMedaTeIbHOMY TIpeIeny:

1 2 3 4
. n __arcsin X = 1)
lim [f(x)] ={Iim f(X)} im X =1 Iirrg(l+n) =e lim (1+;j =e
5x+2
5. Beruuciure npegen lim [SX =2
x>o\ 3X+1
1 2 3 4
e e° 5 -5
6. Beruuciure npenen IimM
' P ook 3-V27x
1 2 3 4
0 2 2 =
3 9
. X34 2x%=3x
7. Berancimre npenen lim———
1 X°—3X+2
1 2 3 4




-4 4 o0 -0
2
X =X
8. Borunciute npenen  lim QTX
x> 2X° +1
1 2 3 4
0 l 1 o0
2 4
_(2Y
9. Beruucnure penena  lim 3
2 3 4
0 g 1 0
3 4
10. Beruucnute npemgen lim COSX——COSZX
x>0 XSIn2X
OrTBerT:
1
. (arcsin®x |
11. Beruucnute npegen lim| ———
-0 xtg9x
OrTBerT:
12. Berumcnure npeaen lim M
x>56+x-1
OrTBerT:
3x+2)°
13. Brruuciure npenen |j
pes Am(4x+lj
1 2 3 4
0 od) 1 e?
e 2
X—=1ecm—-1<x<2
14. Haiinute Touku pa3psiBa yrkimn f(X)=
2—X,ecmu2<X<5h
1 2 3 4 5
Touex paspviea nem x=1 x=0 x=2 x=5

x-1

2

15. Haiitu TO4KM pa3pbiBa QyHKIUU Y= 4 ¥ U onpeaenuTh UX THII

1. Touek pa3psiBa HET




2. x=0- TouKka pa3psiBa IEPBOro pojaa
3. x=0- TouKka pa3psiBa BTOPOro pojia
4. x=1- Touka pa3pbiBa MEPBOTO pPojia

5. x=1- To4ka pa3psbiBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
UroroBoe TectupoBanue mno nucuuiuiiHe "Beicmias matematuka 1" BbICTaBisIeTCS B
pacnicanuu Ha 17 Henene U nmpoxoauT yepe3 LIeHTp TecTpoBaHMS B KOMIIBIOTEPHOM Kiacce
obmero gocryna. Ha rect orBogutcs 1 gac. [Ipu BbImosIHEHUH TECTa CTYACHTHI MOTYT MOJIb30BATHCS
TOJIBKO KaJIbKYJIATOpPaMU, IPU STOM HE JOMYCKAaeTCs HCIOJIb30BAHHE KAaKUX-THMOO CIpPaBOYHBIX
MaTepUaIoB, KOHCIIEKTOB JICKIIMHA U TPAKTHYECKUX 3aHSATUI, MOOMIILHBIX YCTPOUCTB, TaJIKETOB.

Kputepun oneHku:

Tect comepxkut 10 3amanuii, kKaxaoe 3agaHue omneHuBaeTcs B 10 6amios.
10 6ayI0B BEICTABIISICTCS CTYJCHTY 32 IPABMIILHBIN OTBET HA 3a/IaHUE,

0 GayTOB BBICTABIIICTCS CTYIICHTY, €CIIM OTBET Ha 3aJlaHKE HENPaBUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bonpocsl k 3a4éTy

UucnoBas wmarpuua. JlelictBusg Hajg MaTpuuamu (CIOKEHHE, YMHOXXEHHME Ha 4YHCIIO,
YMHOXKEHUE CTPOKM Ha CTOJIOEl], YMHOKEHHE MATpHIbl HA MaTpUIly, TPAHCIIOHUPOBAHUE) U
yCJIOBHSI X BBIITOJIHCHMSL.

Onpenenurens MaTpul] 2-oro u 3-ero mopsakoB. OnpenenuTenb MaTPUIbl N-OTO MOPSIKA.
CBOIICTBA ONpPEICITUTEIICH.

ManI/II_[a O6paTHaH K 3aJIJaHHOM. Y CI0BUS CYIICCTBOBAHMN, croco0 OTBICKaHHUSA

Munop matpuiisl. ba3ucHbIil MUHOP MaTpHIlBl, CIOCO0 €ro OTHICKaHUSI.

Panr matpune! u cioco6 ero onpeaeneHusl.

o OB (w] DN

Cucrtema JIMHEHHBIX ypaBHEHUH C N HEM3BECTHbIMU. MaTpuuHas ¢opMma 3aluCU CUCTEMBI.
[ Ipumep. YcioBrue COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPABHEHUN

UTo Ha3bIBAIOT PEHICHUEM CUCTEMBbI JIMHEHHBIX ypaBHEHUI n Hen3BecTHhIMU. Kakue cucteMsl
Ha3bIBAIOT COBMECTHHIMM W HECOBMECTHBIMH. Kak HaWTH pelieHue CHCTEMBI C MOMOIIbIO
MaTpUIIBI 0OPAaTHOM K MAaTPUIIE CUCTEMBI.

VYcioBue CylmecTBOBaHUS E€IUHCTBEHHOI'O pPEIICHHsS CHCTEMbl JIMHEHHBIX YPABHEHMM.
Dopmynsl Kpamepa uist oteickanus pemenus. [pumep.

OI[HOpOI[HaSI CHUCTEMa JHUHEHHBIX ypaBHeHHfI. HpHMep Kakoe peUICHUEC HAa3bIBACTCHA
TPUBHUAJIbHBIM. HpI/I KaKOM YCJIOBHWH OJJHOPOAHAA CUCTEMA UMCCT HCTPUBUAJILHBIC PCIICHUA

10

ANTOPUTM OTBICKAHUS PEIIEHUs] TPOU3BOIBHON CUCTEMBI JIMHEWHBIX ypaBHEHUH. bazucHble u
CBOOOIHBIE HEN3BECTHBIE.

11

BCKTOpH. KOJ'IJ'II/IHeapHOCTL, KOMIIJIAHAPpHOCTHL BEKTOPOB.

12

JIvHeiHbIe onepaluy HaJl BEKTOPaMHU: CIIOKEHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO.
UlnneitHast KOMOMHAIMS BEKTOPOB.

13

JIuHeliHass 3aBHUCHMOCTH BCKTOPOB. CBs3b MCXKAY KOJUIMHCAPHOCTBHO U JIMHENHOM
3aBHUCHUMOCTBIO JIBYX BEKTOPOB, MCKAY KOMINIAHAPHOCTHIO U JIMHEHHOM 3aBHUCUMOCTBIO TPEX
BCKTOPOB. JIuHeliHas 3aBUCUMOCTh YCTBIPCX BEKTOPOB.

14

basuc, pasnmoxkeHHe BeKTOpa IO 0a3ucy, KOOpPJMHATHI BEKTOpa B 3aJaHHOM Oa3uce.
OpTroHopMupOBaHHBIN 0a3uc. JInHeHHbIe onepaluy HaJl BEKTOPaMHU B KOOPJMHATHON (opMe.

15

JlexapToBa crucreMa KOOpJIMHAT Ha IJIOCKOCTH U B MpocTpaHcTBe. KoopauHaTel TOYKU U
BEKTOPA B IEKAPTOBON CHCTEME KOOPAMHAT.

16

ITpoekius BekTOopa Ha OCh U €€ cBoMCcTBa. CBSI3b KOOPJAMHAT BEKTOPA M €r0 MPOCKIUA HAa OCH
JIEKapTOBOM NPSAMOYTOJIBHOW CUCTEMBI KOOPAUHAT.

17

CKaJ'ISIpHOC MMPOU3BCACHUC BECKTOPOB U CI'0 CBOICTBA. BLIpa)KeHI/IC CKaJIApHOTO IMTPOU3BCACHUS
UCPE3 KOOPANHATBEI BEKTOPOB. BBIpa)KeHI/Ie JJIMHBI BEKTOpA U yIijia MCXKIY BCKTOPaMH 4YCpPE3
KOOPJAWHATBI BEKTOPOB.

18

BekTopHOE pon3BeIcHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE BEKTOPHOTO MPOU3BEACHUS
4yepe3 KOOpAUHATHI BEKTOPOB. Mcroap30BaHne BEKTOPHOIO IPOU3BEICHHUSL.

19

CMemiaHHOe TPOM3BEACHHME BEKTOPOB U €ro TeOMETpHuYecKUid cMbIci. BolpakeHue
CMEIIAaHHOTO IIPOU3BENEHUS Yepe3 KOOpAMHATHI BeKTOpoB. C(BoOMCTBa CMEUIAHHOIO
npou3sBeaeHus. Vcnoap30BaHUE CMEIIAHHOTO IPOU3BEICHMSL.

20

BolpaskeHue yciaoBHi KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

ITonsarue 06 YpaBHCHUMU JIMHUU Ha IUIOCKOCTH, YpPABHCHHU IIOBCPXHOCTU U JIMHUHU B
MPOCTPAHCTBE. Y paBHEHNUE OKPYKHOCTH. Y paBHEHUE CHEPHI.




n/n

Bonpocsl k 3auéry

22

BBIBO,I[ O6H_I€FO YpaBHCHMS ITIJIOCKOCTH.

23

Paznuunble (opMbl 3anucH ypaBHEHHsI IUIOCKOCTH: OOIee; MPOXOIIeH depe3 3aJaHHYIo
TOYKY TEPICHIUKYISIPHO 3aJaHHOMY BEKTOpY; B OTpe3kax; HopMupoBaHHoe. Kakyro
MH(OPMALIKIO O TUIOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUN

24

PaccTosHME OT TOUKH J0 IINIOCKOCTH.

25

Vron MCKAY MIIOCKOCTAMM. VcaoBue NnapajiCJIbHOCTH U NCPICHAUKYIAPHOCTU IUIOCKOCTEH.

26

YpaBHEHUS PSIMON B IIPOCTPAHCTBE: KAHOHUUYECKUE; TapaMETPUUECKUE; IPOXOASILIEH Yepes
nBe 3a1anHble ToukH. Kakyto nndopmaiinio o npsimoit HecyT KOOQOUITUEHTHI STUX YPaBHEHHI.

27

Yron MCKAY MPAMBIMH B IIPOCTPAHCTBE. Ycaopue NnapajiCJIbHOCTH U NCPIHCHAUKYIIIPHOCTH
ITPSAMBIX.

28

VYron mMexay npsMOW M IUIOCKOCTBIO. YCIOBUE IMAPAJUIEIBHOCTH M INEPIEHIUKYISIPHOCTH
NpSIMOM U TJIOCKOCTH.

29

VYpaBHEeHHE NPSIMOM Ha MJIOCKOCTU: 0011ee; ¢ YIIIOBbIM KO3 GUIIMEHTOM: IPOXOASIIEH uepes
3a/laHHYI0 TOUKY; IPOXOAsIel yepe3 /Be 3aJaHHble Touku. Kakyro nnpopmanuio o npsimoi
HecyT KO (UIIMEHTh] STUX YPaBHEHUI.

30

Yron MCKAY NpAMBIMA Ha ITIJIOCKOCTH. Ycaopue MnapaiCJIbHOCTH U NCPICHAUKYIIAPHOCTH
IIPSAMBIX.

31

JIuauu BTOpOro nopsiika Ha IIockocTH. OOIiee ypaBHEHUE, OCHOBHBIE THIIBI JIMHUH U UX
KaHOHUYECKHE YPaBHEHUSI.

32

Onnurnce, runep6osna, napadbona. KanoHndeckne ypaBHEHHsI, XapaKTEPUCTUKHU, CBOWCTBA

33

[ToBepxHocTu BTOpOro mnopsiaka. OCHOBHbIE THIBI MOBEPXHOCTEM M MX KaHOHMYECKUE
YpaBHEHU.

34

WccnenoBanue ¢hopMbl TOBEPXHOCTH BTOPOTO MOPSIAKA METOJOM CEUEHUH.

35

Yro Takoe ¢pynkuus. [Ipumep. Criocobs! 3aganus pyHkuuu. O6nacTs onpeaenaeHus GyHKINH.
CrnosxHas ¢pyakuus. [lpumep.

36

OCHOBHBIE 3JIeMeHTapHble QYHKIMK U UX Tpaduku. dnemeHnTapHas yHkius. [Ipumep

37

[Tpenen pynkuun. beckoneuHo masnble 1 6€CKOHEUHO O0JbIINE QYHKIUU, CBSI3b MEX]1y HUMU

38

CBolicTBa 6€CKOHEYHO MaJIbIX (PYHKIIHH.

39

CaoiicTBa npezenoB GyHKIMI. 3aMedaTesbHble TPEebl.

40

HenpepoiBHoCTh (yHKIIMYN B TOUKe. CBOMCTBA (PYHKIMI, HENPEPHIBHBIX B TOUKE.

41

Teopema 0 HETTPEPHIBHOCTH AIIEMEHTAPHON (YHKIMU U €€ UCTIOIb30BaHNE TIPH BBIYHCICHUH
peJIeIIOB.

42

CaolicTBa (YHKIMI, HEMIPEPHIBHBIX Ha 3aMKHYTOM HHTEpBAJIE.

43

Touku pa3pbiBa QYHKIUHN U UX KJIaccu(UKaIus.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

®opma
NnpoBeaeHus
NPOMEKYTOYHOH
arrecTaumu

Kpurepun u HOpMbI OLIEHKH

Crynent Habpan 40 u 6osee
OaJIJIOB, paCCYUTAHHBIX 10
dopmyine: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOTIPHATHSM,
MNpEeayCMOTPEHHBIM B Kypce +
PE3YNIBTaThl HUTOTOBOTO
TECTUPOBAHUS ), pa3JcaEHHas Ha

2.

3auér (1mo
1 HaKOIUTEIBHOMY «3aYTEHO»
pENTHHTY)




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

«HE 3a4YTCHO»

Crynent Habpan meHee 40
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM yUCOHBIM MEPOPHSITHSIM,
MpelyCMOTPEHHBIM B Kypce +
pe3yNIbTaThl UTOTOBOTO
TECTUPOBaHUs), pa3fe€HHas Ha

2.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
HAY4YHOM’
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
il IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. TOJIb30BaTeNIeH
2 | ®wmnoBa E.E. |, CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M”

Poccunm, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIH. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/m MeToAn4YecKoe nmocooue,
OPAKTHKYM, 1p.) HaumenoBanmne
P > AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC
I'. M., Muxanesa M. M. [u | mocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3Kpana. — f3. pyc., aHrJL.

- Scopus [DnekrponHbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [Dnekrponnsiii pecype] : [0a3a manubix]|. — Switzerland: SpringerNature,
1842— . — PexxuMm nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JICKTPOHHBIX KHUT M3JATCILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
S13. aHrm.

- NEICON [DnexTpoHHBIii pecypc] : aeKTpoHHAs HHPOPMAIIHS | apXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum toctyna : neicon.ru/resources/archive. — 3arii. ¢ skpana. —
S13. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

0 PexBu3uTHI 1O0rOBOpPa

N HanmenoBanue I10 o . P

n/n (naTa, HOMep, CPOK JAelCTBUS)
1 Windows OeccpouHas
2 Office Standart OeccpodHas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

N/ | MPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

VY4ueOHast ayauTopust Uit mpoBeeHus 3aHsITiid | CTONBI  yICHWYECKHE JBYXMECTHBIE U
JEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHOGJIOKN) ,CTOJI
MPOBEJCHUS 3aHITUA CEMHUHApPCKOTO THUIMA. | MPENo1aBaTeIbCKUH, CTYJ
VYuyebHast ~ ayauTopus UL KypCOBOTO | IPENoJaBaTelIbCKUM, JOcKa ayAuTOpHas
MPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX | (MeJOBast)

pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMi. YueOHas ayauTopus Jjs
NIPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npomexxyrouHoit arrectaruu (I'-440)

VYuebHas ayauTopus Ay npoBeneHus 3ausatuil | Cton MPENOaBaTeNbCKUM. , Croibl
CEMHUHAPCKOT0 TUTA. YueOHas ayIuTopus Ul | ydeHHUeCKue (HauepTaTenbHbIe) , CTYIbS,
o | KYPCOBOTO  TIPOCKTHPOBAHUSA (BBITIOJTHEHUS | IOCKA ayaUTOpHAs (MeIoBast)

KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEICHUS TPYIIOBBIX U MHAWBUAYAIbHBIX
KOHCYNbTallMi. YueOHas ayauTopus s




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX H JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npoMexxyrouHoi arrecranuu (I'-405)

[TomerieHne i1 CaMOCTOSITEIBbHONW PabOThI
cryaentos (I'-401)

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx0#0M B ceTb MHTEpHET
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