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COI'NTACOBAHO

3asenviommii kabeaporn "Xumudeckas TEXHOJOTH U pecypcocoepexenne”

« » 20 T. M.B. KpasioBa
(noonucv) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadgenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokomn 3acenanust Ne 2 ot «12» 09 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

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

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJbHBIN Kypce), aredpa (IIKOJABHBIA Kypc), reoMeTpus (LLIKOJBHBIA Kypce), ajireopa
1 Hayajia aHajau3a (IIKOJIBHBIA KYPC).

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: 'Boiciias Mmatemaruka 2", "Boiciias maremaruka 3", "®uszuka", "OxoHomuka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U HNuauxaropsl
KOHTPOJIHpYyeMbIe NOCTH/KECHHUS IInanupyemsble pe3yJbTaThl
KOMIIeTEHIIUH KOMIIeTeHI U o0y4eHus

(Ko ¥ HAMMEHOBAHUE)

(K01 1 HAUMEHOBAHUE)

(OIIK-2) crmocoO6HOCTH
UCIIOJIb30BAaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCIUILINH B
npodecCuOHAIbHON
JIeSITEIbHOCTH, TIPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a u
MOJIETUPOBAHHS,
TEOPETHUECKOTO U
HKCIIEPUMEHTAILHOTO
UCCIIENOBAHMS

(OIIK-2) ciocoben
UCII0JIb30BaTh OCHOBHBIE
3aKOHBI
CCTCCTBCHHOHAYYHBIX
JIMCIMILIAH B
npoQeCCHOHAIBHON
JeATENBHOCTH, IIPUMEHSATh
METOAbI MATEMATHUYCCKOT'O
aHaJIN3a U MOJICITMPOBAHUS,
TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O
UCCIIEI0OBaHMS

3HaTh:

- OCHOBHBIC MaTEMATHUYCCKUE MOJICITH
TIPUHSATHS PEIICHUIA;
MaTeMaTHYECKHUE METOJIbI U IPUEMBI
00pabOTKH KOIUYECTBEHHON
nHpopmanuu

YMers:

- pemaTh TUIIOBBIE MATEMATUYECKUE
3a1auu; o0pabaTeIBaTh U
AQHAJIM3UPOBATh JaHHBIE JUIS
MOATOTOBKH aHATUTHUYECKUX
penIeHni, SKCIIEPTHBIX 3aKJIFOUCHUI
U PEKOMEHJanuin

BaneTs:

- MaTEeMaTHYSCKUMH U
KOJIHNYECTBEHHBIMH METOJaMHU
pelIeHUs! TUTIOBBIX OpPraHru3allMOHHO-
YIPABJICHUYECKUX 33714,
MaTeMaTHUUYE€CKOMN JIOTHUKOM,
He00X0IMMOM sl pOpMUPOBAHUS
CYXKJIEHUM 110 COOTBETCTBYIOIIUM
npodeCCHOHABHBIM MTpoOIeMaM

(OIIK-3) crmocoOHOCTH
UCIIOJIb30BAaTh OCHOBHEIE
CCTCCTBCHHOHAYYHBIC

(OIIK-3) ciocoben
UCIIOJIb30BAaTh OCHOBHEIE
CCTCCTBCHHOHAYYHBIC

3HaTh:
- OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLIMILIUH




dopmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHU S Ilnannpyemble pe3y/ibTaThl
KOMIIEeTeHI[ U KOMIIeTeHIUui o0y4eHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
3aKOHBI JIJIS1 TOHUMaHUS 3aKOHBI JIJIs1 TOHUMaHUS YMmeTs:
OKpPYXKaroIllero Myupa u OKPY’KaIOIIIEero MUpa u - HCMOJB30BaTh MaTeMaTHYEeCKUM
SBJICHUHN TPUPOIBI SBJICHUHN TIPUPO/IBI SI3BIK 1 MAaT€MaTUYECKYI0 CUMBOJIMKY
npu MPUMEHEHUU 3aKOHOB

€CTECTBEHHOHAYYHBIX JHMCIUILIMH B
npodecCHOHAIBHON e TEIbHOCTH

Bnaners:

- HaBBIKAMH MMOHUMAaHUS
OKPYKAIOIIer0 MHpa U SBICHUNA B
paMKax U3y4yaeMou AUCITUTUIMHBI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILIEr0

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pasznen) A60TEI (yueoHoO¥ paGoThI) (HamMeHOBaHUe
p OLIEHOYHOI0 CPeACTBA)
Mopyns 1.
o Martpunel. Buast Matpun. OCHOBHBIE
Jluneiinas Jlek 1 pHl A pHI 1 2 -
ornpezeeHus
anredpa
Mogyns 1.
Jlunennas Jlek 2 JleficTBUS HaJl MaTpUIIAMHU 1 2
anreOpa
Mopyns 1. C Matpuupbl. Onpeaenutenu. Cuctemsl 1 23 )
JInnelinas p JTUHEHHBIN anreOpandeckux ypaBHEHUI
Moy, 1. Crnosxenue, BBIYHTaHUE, TIPOU3BEICHIE
JIuneiinas Ip1l ’ - 1P 1 2 -
MaTpPHII
anredpa
Mogyns 1.
JInHelnas Jlex 3 Ornpenenurenu U X CBOMCTBA 1 2 -
anredpa
Monyns 1. .
- Brruncnenue onpenenureneii.
JIuneiinas Ilp 2 . 1 2 -
Haxoxnenne oOpaTHON MaTpHUIIbI
anredpa
Mogyns 1.
Jluneitnas Jlex 4 OObpaTHas maTpuna 1 2
anreOpa
Mopyns 1. Pemenne cucreM JTMHENHBIX YpaBHEHUI
JIunennas Jlex 5 MetoqoM Kpamepa, meronom ["aycca u 1 2 -
anrebpa CpeICTBaMU MAaTPUYHOTO UCUUCIICHUS
Mogyns 1.
Jluneitnas Ip 3 Pemenue cuctem TMHEHHBIX YpaBHEHUI 1 2 -

anreOpa




®opMbl TEKYLIEr0

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monys 1. .
o HccnenoBanue cucteM JIMHEWHBIX
Jluneitnas Jlex 6 - 1 2
anTebpa ypaBHeHul. Teopema Kponekepa-Kanemim
Mogyns 1. K
Ay Konrponsnas padora 1 mo Teme OHT’DOHB?aﬂ pa§0Ta !
Jluneiinas Ip 4 " . N 1 2 25 - o Teme "Jluneiinas
anre6pa Jluneitnas anreopa aretpa”
r
Monynb 2.
Bekropnas Jlex 7 Bexrops! u aelicTBus Hag HUMU. basuc. 1 2 -
anredpa
Moy 2. CkaisipHO€, BEKTOPHOE, CMEIIAHHOE
Bekropnas Jlex 8 PHOE, PHOC, 1 2 -
anTebpa MIPOU3BE/ICHNE BEKTOPOB
Motyis 2 OcHOBHBIE TOHATHS BEKTOPHON anreOpHl.
Y bazuc. Ilepexon ot ogHoro 6asuca k
BekTopnas Cp 1 23 -
anTebpa npyromy. CkansipHoe, BEKTOPHOE,
CMEIIaHHOE MPOU3BEICHHUS BEKTOPOB
Monynsb 2
Y Pemenue 3amau o reme "OCHOBHBIE
BexTopHas IIp5 . " 1 2 -
anre6pa MOHSATHSI BEKTOPHOU anredprl. basuc
Moy 2 CxalisipHO€ MPOU3BE/ICHNE BEKTOPOB B
BekTopHas Jlex 9 p P A P 1 2 -
anTeGpa JIEKapTOBOM M MPOU3BOJILHOM 0azuce
Moy 2 Pemrenne 3ama4 Ha ckanmsipHOE
BexTopHas IIp 6 A P 1 2 -
anrepa MIPOU3BEJICHUE
Moy 2 BekTopHoe nmpousBeieHne BEKTOPOB B
BexTopHas Jlex 10 p P A P 1 2 -

anreOpa

JeKapTOBOM




®opMbl TEKYLIEr0

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) A60TEI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
p OLIEHOYHOI0 CPeACTBA)
Moy, 2 BexTopHoe nmpousBeneHrne BEKTOPOB B
BexTopHas Jex 11 p p p 1 2 -
MIPOU3BOJILHOM Oa3uce
anreopa
Monynsb 2
Pemenue 3agau Ha BEKTOpHOE
BexTopHas IIp 7 1 2 -
MIPOU3BEICHUE
anredpa
Monynsb 2 CMmenianHOe IPOU3BEIEHUE BEKTOPOB.
BexTopHas Jlexk 12 | BelpaskeHHE CMEIIAaHHOTO POU3BEACHUS 1 2 -
anrebpa 4yepe3 KOOPIAUHAThl COMHOKHTENEH
Monyns 2 KonTponbhas padota 2
y KoHTposbHast pabota 2 1o Teme b " p
BekTopHas Ip 8 "BekTopHas anreGpa" 1 2 25 - o Teme "BekTopHas
anredpa p P anredpa"
Monyns 3 [TonsiTHe 006 ypaBHEHUHU JINHUU Ha
Anammtuaeckas | Jlex 13 IJIOCKOCTHU. Y paBHEHUS NPSMOI Ha 1 2 -
TeOMETPHS TUTOCKOCTH.
Monyis 3
Ananutnueckas | Jlex 14 IT10CcKOCTh B IPOCTPAHCTBE. 1 2 -
TeOMETPHS
Monyis 3 [Ipsmas Ha miockoctH. I1nockocTe u
AHanuTthueckas Cp npsimasi B mpoctpaHcTse. Kpusbie BTOporo 1 23,75 -
TeOMETPUS nopsiika. [loBepXHOCTH BTOPOTO MOpsIIKa
Monyis 3
[IpsAmast Ha MIIOCKOCTH U B TPOCTPAHCTBE.
Ananutuyeckas IIp 9 1 2 -
[TnockocTh B MpocTpaHCTBE
TeOMETPHS
Monyi 3 Kpussle BTOpOro nopsiaka. DILIHIIC
Ananmutnueckas | Jlex 15 P p p ) ’ 1 2 -

TEOMETPHUS

I'unepOona. [Tapabomna.




®opMbl TEKYLIEr0

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) A60TEI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
p OLIEHOYHOI0 CPeACTBA)
Mopyns 3
AHanuTtuueckas IIp 10 ITocTpoeHne KpUBBIX BTOPOIO MOPSAKA 1 2 -
TeOMETPHUS
Moy 3 [ToBepxHOCTH BTOPOTO MOPAIKA
Ananutnueckas | Jlek 16 p p p ' 1 2 -
[{unuHapuyeckue MOBEPXHOCTH.
FEOMETpPHUsI
Moy 3 Konunyeckue moBepXHOCTH U TOBEPXHOCTHU
Ananmutuueckast | Jlex 17 p p 1 2 -
BpallleHUs
TeOMeTpHUs
Monyns 3 Kpussle BTOpOoro nopsaka, ux
AHanmuTaueckas IIp 11 KaHOHWYeCKHue ypaBHeHus. [IpuBenenue 1 2 -
TEOMETPHUS ypaBHEHHUS KpUBOI BTOPOTrO MOPSAIKA K
Moy 3 Kpusbie BTOporo nopsiaika B HoJIsipHOM
Anammtuueckas | Jlex 18 P p p p 1 2 -
CUCTEME KOOpJUHAT.
TEOMETPHUSI
Monyis 3 KonTponbras padbora 3
KonrtponbHas pabdora 3 o Teme "
Anamutnueckas | [Ip 12 " A A THAECKAS TECOMETDHS" 1 2 25 - 10 TeMe "AHaIUTHYECKast
TEOMETPHUSI P reoMeTpus
Monyns 4
BBenenue B Tlex 19 Oynkuus. [londarre, OCHOBHbIE 1 5
MaTeMaTUYeCKUI XapaKTEPUCTHKH, CIOCOOBI 3aaHuUs.
aHau3
Monyns 4
Beenenue B
A .| Jlex 20 OcHOBHBbIE 3JIEMEHTapHbIe (PYHKLINU. 1 2 -
MaTeMaTUYeCKUn

aHaJIn3




®opMbl TEKYLIEr0

Bnu .,
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) A60TEI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
p OLIEHOYHOI0 CPeACTBA)
Monyns 4 Ny
DnemeHTapHbIe (QYHKIUU U UX CBOMCTBA.
Bgenenue B
. Cp IIpenen mocnenoBarensHOCTH. [Ipenen 1 24 -
MaTCMATHHCCKIH ¢bynkuun. HenpepsIBHOCTh PyHKITUN
aHaIu3 ) '
Monyns 4
Bsenenue B o 13 OcHOBHBIE 2JIEMEHTapHbIC (DYHKIHH, UX 1 2
MaTE€MaTU4eCKUI p rpaduku. OOpaTHast U CIIOKHAS (PYHKIUH.
aHaIn3
Moayns 4
ALY [Tpenen pynkuuu. beckoneuHo maibie u
Bgenenue B
.| Jlex 21 O6eckoHeuHO OosbIue (PYHKIUH, CBSI3b 1 2 -
MaTeMaTHYECKUI
MEXy HUMHU.
aHaJn3
Monyns 4
BBenenue B o 14 Bunsr HeonpenenéHHocTel U CocoObI HX 1 5
MaTeMaTHYECKHUI p YCTpaHECHHS
aHaJn3
Monyns 4
BBenenue B Tex 22 IIepBb1it 3amMeuaTenbHbIi npenen. Bropoin 1 5
MaTeMaTH4YeCKUI 3amMeyvaTeNbHbIN peael.
aHaJn3
Monyns 4
Bgenenue B
A .| Jlex 23 DKBHUBaJEHTHLIE OECKOHEUYHO MaJkbIE. 1 2 -
MaTeMaTHYECKUI
aHaJn3
Monyns 4
Beenenue B b 15 Briuucnenue npeienaoB ¢ TOMOLIBIO 1 2
MaTeMaTHYECKUI p 3aMedaTebHbIX MPE/IEIOB.

aHaJIn3




®opMbl TEKYLIEr0

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
(pasznen) A60TEI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
p OLIEHOYHOI0 CPeACTBA)
Monyns 4
Beenenue B
.| Jlex 24 HenpepsiBHOCTH KIIHH. 1 2 -
MaTeMaTUYECKUN pep Pymxn
aHau3
Monyns 4
BBenenue B o 16 HccnenoBanue GpyHKINU HA 1 9
MaTeMaTUYeCKHUIl p HETPEPBHIBHOCTH
aHanu3
Monyns 4
Beenenue B
A .| Jlex 25 HroroBoe nmoBTOpeHHE 1 2 -
MaTeMaTUYeCKHUI
aHanu3
Monyns 4
Kontponbnas pabota 4
Brenenue B Kontposnbnas pabota 4 o teme P " p
. IIp 17 " - " 1 2 25 - o TeMe "BBeneHue B
MaTeMaTUYeCKHUil BBenenue B MaTeMaTHUueCKU aHAIIN3 . "
AHANIS MaTeMaTUYeCKUil aHaJIn3
ecT TOTOBOE TECTUPOBAHUE UEPE3 - €CTUPOBAHUE
T " T 1 2 100 T
A [TpomexyTouHas aTTectanus (3a4€T 1Mo 1 0.95
HaKOIUTEJIILHOMY 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 nucuumiune "Briciias maTemaTtuka 1" uCnosib3yroTcs:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICT0 OOydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUCCKUX 3aHSATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MHTepHeT, OCyIeCTBICHUE TECTOBOIO KOHTPOJISI 3SHAHUN YUaIIUXCs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
IperoaaBaTellb n3JiaraeT OCHOBHBIC, HA0O0JIee CII0KHBIC MIOHSATUS TEMBI, & TAK)KE CBSI3aHHBIC C HEU
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone neKkuMOHHBIX 3aHATHI 00ydaromeMycss HEeOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MOJIsI, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIOIINE OCOOYI0 Ba)KHOCTh TEX WM HHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenpbHass paboTa CTYJACHTOB SIBJISIETCS BaXXHBIM BHJAOM Y4e€OHOHM JESITEIbHOCTH.
CamocTosTenpHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOIMYECKOM PYKOBOJCTBE IIPEroiaBaresisi, Ho 0€3 ero HemoCPeICTBEHHOTO Y4acTHsI.

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

B xoxe moAroToBKM K MPAaKTUUECKUM 3aHATHUSIM CIIEAYEeT M3YYHTh KOHCIEKTHI JICKIUN, 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 CITY’KAT JUISl 3aKPETICHUs U3yYEHHOTO MaTepHalia.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUUECKUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciii CTyIeHT BUAMT HECKOJIbKO MyTEW perieHwus,
TO OH JIOJDKCH CPaBHUTh MX W BBIOpAaTh CaMblid pallMOHAIBHBIA. PemieHune 3amgad W mpUMEPOB
clenyeT u3Naratb MOApOOHO, BBIYMCIEHUS paclojiaraTh B CTPOTOM  TOPSAKE, OTAETSsS
BCIIOMOTaTEJIbHBIC BRIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPATh CIIOCOOamu,
BBITEKAIONIMMHU W3 CyIllecTBa JaHHOM 3adaud. PemieHue 3amad ompenenéHHOro THUMA HYKHO
MIPOJIOJDKATH /IO MPUOOpPETEHUSI TBEP/IBIX HABBIKOB B PEIICHUMU.

[To 3aBepuieHHIO W3yYEHHUs MOAYNSI TperojaBaTellb MPOBOIUT KOHTPOJIBHYIO paboTy c
LeJIbIO MTPOBEPKU U OLIEHKH 3HAaHWN U YMEHUU CTYAEHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBITIOHEHBI AKKYPATHO, MOCIIEI0BATEIbHO, OOOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHBI B
KOKIOM 3amaHud. [Ipu BBIMOJTHEHWHM KOHTPOJIBHBIX pPAbOT HE IOMYyCKAeTCs HCIOIh30BaHUE
MOOUJIBHBIX YCTPONCTB M TaKETOB.

[Ipy TOATOTOBKE K MTOTOBOMY TECTUPOBAHHMIO CTYIEHT JOJDKEH IOBTOPHO H3YYUTh
KOHCIIEKThl JIEKUUA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOMOJHHUTEIbHYIO JIUTEPATYPY,
MPOCMOTPETh PEIICHUSI OCHOBHBIX 3aJad, PEMIEHHBIX CaMOCTOATEIBbHO M Ha NPaKTHYECKUX
3aHATHUAX, @ TAKKE COCTABUTh MUChbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE HA 3aUET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KontponbHas padota 1 o reme
1 OIIK-1 POJIbHAA b )
Jluneiinas anrebpa
KontposnbHas padoTa 2 1o Teme
1 OIK-1 b p g
BexTopnas anreOpa
KontponbHas padota 3 1o Teme
1 OINK-1 AP P X
AHanuTH4ecKas FeOMETpHs
KontposbHas padoTa 4 1o Teme
1 OIK-1 ) p P 9 ,
BBenenune B MaTeMaTUUECKH aHAINA3
1 OIIK-1 Bomnpocs! k 3auéty NeNe 1-43
1 OI1K-1 Wrorosoe 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 CpPEJICTBAMU MaTPUYHOTO MCUUCIICHUS:
2X1—X2-6X3=-1
X1—-2X,-4X3=5
X1- Xo+2X3=-8
5. Pemuth cucremy metonom ["aycca
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8

Bapuanr 2




4 2 6
1. Haiitu npousBenenue matpuiy AB u BA,eciu A=|0 1 2|;B=
5 7 3

w O N
N N 0

1
5
2. BeruucauTe onpeaennTelib 1
2

W o W b

01

3. Pemmuth cucremy merogom Kpamepa
2X1 -2 X2+ X3=6
X1 +6 X2+3X3=3
2X1+3 X2 +X3=0

4. Pemuthb CUCTEMY CPEACTBAMU MATPUYIHOI'O NCUUCIICHUA:

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

{ 2X1—-2X2+X3=6

Bapuanr 3
2 7
1. Haiitu npoussenenue matpuny AB u BA, ecmn A=| 0 1
4 2
3 71 2
9 6 2 1
2. BBIUMCIUTH ONpeAeTuTeNb .
3 5 4 8
1 2 5 3

3. Pemmuth cucremy meromom Kpamepa
2X1—-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

4. Pemuth CUCTEMY CPCACTBAMU MATPUYHOI'O NCUUCIICHUA:

6 X1+9X2-2X3=-4

{ 2X1 -3 X2+ 3X3=3
10 X1 +3 X» -3X3=3

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

Bapmuanr 4

w Pk W

5
1. Haittu npousBenenue matpunl AB u BA, eciiu A=| 2
1

o w Ol

o1 N O

N N

N W b

0
2
1

w kW

= O O

EE N \C R NS

o1 N oo

-
o R w

w &~ W



N O N
~N P N

2. BeruuciauTh onpeaeanuTenb

N 0O w O
W = NN

01

3. Pemmuth cucremy meronom 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. Pemute 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
MOJIb30BATHCS OYMaKHBIMH HOCHUTEISIMH HH(OpMauu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
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. Pa3/ioKuTh TEOMETPHUYUCCKH U aHATUTHYECKHA BEKTOP a o BEKTOpam bu E, ecm a=3i-
}'; 5222+2}’; E:-i'+3}'.
2. JlaHbI BEKTOPBI 212{2, -1, 0}, ];Z{-l, 1, 2}. Haiitu: 1) (Zl, l_)) 2) ‘5‘ ;
_ A o -0 _
(2a-b, a);d) np(a+b); 5) a -opra.
— N —

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. Jlausl koopauHathel BepimH nupamuasl A A, A3A, A (1, -1,0); A, (4,5, -2); As(-

a=3m-n;, b=2m+n, rne‘m‘ ‘

1,3,0); A, (6, 1, 5). TpebyeTcst cpencTBaMu BEKTOPHOH anreOpbl HAWTH:
— yron mexay peopamu A |A 5 n A |Ay;
— momanas rpann A A, A 5

— 00beM IUpaMH/IbI.

Bapuanr 3.
1. Pa3ioxkuTh TEOMETPUYECKN U AHATTUTHYECKH BEKTOP C 1o BEKTOpam awu b ectnt 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= m-2n;, b=3m+n,rne ‘m‘:3;‘n‘:2; (m, n):§ pd



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. Pa310kuTh reOMeTpUUECKH U AaHATTMTUYECKH BEKTOP C no BEKTOpam an Z_), 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 pabora 2 BBINONHSAETCS CTYACHTaMH Ha MPAKTUYECKOM 3aHATUHU &, 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

Bapwuanr 1.
X-2 y-2 z+1
-1 -1

1.Haiitu yron mMexay npsmoi U IIJIOCKOCTBIO

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

2.JlaHbl KOOPJMHATHI CEPEIAMH CTOPOH TpeyroabHuka M1(-3,5), M2(2,2), M3(1,-4). Hanucats
ypaBHEHUE CTOPOHBI, MPOXOIAILIEH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

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

4.1TocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu ieHTp u paauyc chepbl 1 TOCTPOUTH €.
X%+ y? +72 - 3x 45y -4z = 0.

Bapmuanr 2.

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

1. HaiiTi Touky nepecedeHus: npsaMoi U IJIOCKOCTH

3x-2y—-4z-8=0

2. Jlanbl 2 cMexHble BepmuHbI npsimoyroiabauka A(-3, 7) u B(5,1) Hanucare ypaBHeHue
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

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

4. [locTpouTh MOBEPXHOCTHU:

a)x—22=9y% 0)x*+4x+y=0.

5. Haiiti uentp u paanyc cepbl U OCTPOUTH €€.
X*+y?+2° —x+3y+2=0

Bapmuanr 3.
1. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOAsmieii uepe3 Touky M(2,-2,-3)

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

MEePIEHAUKYIISIPHO IPSIMOM

2. lansl BepmnHbl Tpeyroiasauka A(-1,2), B(3,1), C(-1,8). HanucaTts ypaBHEHHE

MeaHbl, IPOBEACHHON Uepe3 BEpIIUHY A.

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



4. TlocTpoUTh MOBEPXHOCTH:
a)922+y+2=0;
0) x* + 3=y* +222

5. Haiitu ieHTp u paauyc chepbl U MOCTPOUTH €.
X*+y*+2°—Xx+y+1=0

Bapuanr 4.

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

1. TlapamnenbHbI 11 IPSMBIE 54 .
-4 3 1 2X+Yy—-22+5=0

2. CocraBuTb ypaBHEHHE BbICOTHI, OMYIIEHHON U3 BepUIMHbI A B TpeyroibHuke ABC,
ecm A(7,1),
B(-5, -4), C(-9, -1).
3. TlocTpouts KpHUBYIO
x?-2x +y* -4y + 1=0.
4. TlocTpouTh NOBEPXHOCTH:
a)x*+4=2%,
0)3-x2+y*+4z2 = 0.

5. Haiiti nentp u paanyc cepsl U OCTPOUTH €.
X2 +y? +72 - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponbHast paGota 3 BBINOJHSETCA CTyIEHTAaMHM Ha MpPAaKTHUYECKOM 3aHATHH 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 onenku:

KontponbHas paboTa COaepKUT S5 3aaHuid, KaKI0€ 3aJaHNE OLICHUBAETCS B 5 0aIIoB.
5 0aJIoB BBHICTABIISICTCS CTYJICHTY, €CIIM 33JJaHHUE BBIIIOJHEHO B IIOJHOM 00BEME;

4 Oansa BBICTABIISIETCS CTYACHTY, €CIIU 33JaHKE BBINIOJIHEHO B 00bEMe oT 80 % u BhIIIIE;
3 Oasuta BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJaHHe BBINOIHEHO B 00bEMe oT 60 % 110 79 %
2 OaJiia BBICTABJISIETCS CTY/ICHTY, €CJIM 3a/IaHue BRITIOJTHEHO B 006EMe oT 40 % 10 59 %
1 Gasnut BbICTABIsIETCS CTYACHTY, €CIIU 3a/1aHUe BBHIIOJIHEHO B 00b&Me oT 20 % 10 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 OYeHouUHO20 cpeocmsa)

TunoBble npuMepbI 3a1aHNI

Bapuanrt 1



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

2. [loctpouts kpuByt0 r =1+ C0S2¢
1

3. UccnenoBarh Ha HENIPEPBIBHOCTh PYHKLUIO ) = 24

. COSX—CO0S2X
4. Beruncnute npegen lim——m
x>0 XSin2X

3X _ 2 5x+2
5. Berumciure npegen lim
x>o\ 3X+1

Bapmuanr 2
1. HoctpouTts rpaduk GyHKIEE ¥ = X + |X|

2. ITocTpouts KpuByI0 I =1+ C0OS2¢
1

3. UccnenoBarh Ha HENPEPBHIBHOCTh QYHKLUIO ) = 2 x+

. COS X —C0S3x
4. Beraucnute npegen lim———
x-0  1—c0os5x

4x +1\>*
5. Berumciure npegen lim
x| 4x -1

Bapuanr 3
1. IToctpouts Tpaduk GyHKIUN Y = x|X| +1
2. ITocTpouts KpuBYIO I =1—Sin2¢
2
3. UccnenoBarh Ha HEMPEPBIBHOCTh QYHKIUIO y =€ **3

: sin 3x
4. Beruucnute npeaen lim

>0 \X+9 -3

2x+3
. (B5x+2
5. Brrauciaure npeaci Ilm

x>o\ 5X -1

Bapmuanr 4
x
1. Iloctpouts rpaguk GyHKIUU ) = g
x
2. ITocTpouThb KpUBYIO I = 2+ Sin 2¢

2

2
3. UccnenoBark Ha HEMPEPHIBHOCTh (QYHKIHIO Y = 3% 3

. sin7x
4. Beraucnute npegen lim———=

=07 —\[x+49

_(ex+3)"
5. Berumcnure nipegen lim
xox\ 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonrponbHast pabora 4 BBINOJHSETCA CTyIEHTAMHM Ha MpPAaKTUYECKOM 3aHsATHU 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 oneHku:

KonrtponbHas pabota coaepXut 5 3ajaHuii, KaKJ0€ 3a/1aHue OLICHUBAETCS B 5 0aIoB.
5 6aIOB BBICTABIISIETCS CTY/ICHTY, €CJIM 3a/IaHUE BBIOJIHEHO B IOJTHOM 00BEME;

4 Gansa BBICTABIISICTCS CTYACHTY, €CIIU 33JaHHUE BBITIOIHEHO B 00bEéMe oT 80 % u BhiIIIIE;
3 OaJia BBICTABIISIETCS CTY/ICHTY, €CIH 3alaHKe BBIIOJIHEHO B 00BEMe oT 60 % 10 79 %
2 Garuta BBICTABIIIETCS CTYIEHTY, €CIIH 3aJJaHKe BBIMOIHEHO B 00BEMe oT 40 % 110 59 %
1 Gann BeICTABISIETCS CTYACHTY, €CIIU 3aJjaHKe BbINOJIHEHO 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
(HaumenosaHue OYeHOUHO20 cPeOCcmsa)

Tunossle npuMepsl 3a1aHU

Moayas 1. JInneiinast anredpa

1 5
1. Beruucnaute onpenenuTenb .
-6 10
OrTBer:
2 3 4
2. BeruncnuTh onpeneauTeb 45 6
371
OTBeT:
1 0 2 -3
4 2 1 3
3. Beraucnauts onpenenurens
52 3 0
6 0 3 7
OTBeT:
1 3 0 1
4. Haiiure cymmy Matpuil ,_|g _q|Hp_|_1 3|
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
C=|-1 4 P=|-1 -1 T=[-1 2 M=|-1 2 K=-1 2
3 °° 9 9 -3 1 9
1 21
5. Tana marpuria A=|2 6 2|. Torga marpura C =A-A" paBHa...
5 4 1
1 2 3 4
00 -4 1 0 0 0 0 0 4
0O 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 4 2




1 01
6. HManamatpuna A=|0 2 0|. Torma marpuna A? umeer BuL. ..
1 30
1 2 3 4
2 3 1 2 0 1 0 1 10 1
0 4 0 3 4 6 4 0 0 2 3
1 6 1 1 01 0 0 1 0 0
1
2 31 1 2
7. HMaubl marpuibl A= 14 1) B=|5|, C= 5 9l Torna cymecTByeT mpou3BeACHUE
7
MAaTpHII. ..
1 2 3 4
C-4-B B-4-C -B-A4 A-C-B
8. Panr marpuIia paBeH eIuHUIBL. Tora MaTpuiia MOXKET HMETh BUJI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 5 6
0 1 1 0
1 2 4 & 0
3x+1 2
9. Panr matpunsl 4 = 1 paBeH JIByM, €CJIA 3HAUCHUE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
10. Haitmute panr MaTpHIlbI 00
- HanmTe p TPHIEL 1o 2
0 0
0 0
OrTBer:
2cosx 1
11 . Jlnst matpuiel A = 0 i HE CYIIECTBYET OOpaTHOM, €Clii X PaBHO ...
X
1 2 3 4
T T i I
2 4 3 6




12. Jlis Mmatpunibl A cyIiecTByeT oOpaTHasi, €Clid OHa paBHa ...

1 2 3 4
1 2 1 1 2 2 12 1 17
3 1 0 0 1 5 & 9
1 3 0 1 0 0 2 4 2 2 3 6
(1 2y o~ (3 RN
13. Ecou A= 3 1) A= 4] TO pelIeHHe MaTpu4HOro ypaBHenus A* O =A wumeer
BUJ ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EnuHCTBEHHOE pellleHHe NMeeT OHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHU ...

1 2 3 4
x-3yv+z=0, x-3v+z=0, x-=3v+9z=| x=3y+2z=(
2x+2v+4z 5 2x+ 2y +4z = 2x+ 2y -673 2x+5v+4z 5
Ix+3v+z={ Jx+3v+62z=5 Jx—y+3z=( 3x+3v+06z5

15. Haiitu X+Y+1Z econ X,Y,Z IBISAIOTCA  PELICHUSMH CUCTEMBl  YPAaBHEHHM
6Xx+5y—-2z=-4
3X+4y+2z=1
3x—-9y=11
Ortger:
Moayas 2. BektopHas ajaredopa
1.Kakoe BbIpakeHHe 0003HAUAETCS CKAISAPHOE MPOU3BEIEHUE BEKTOPOB?
1 2 3 4 5
(") axb @b alb] (a.b)
2. Haitmute BekTOp 46— g+ 28 , €CIIH g =(2, 4, 3), B =(1, -1, 2), Z =(0, 1, -1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu 1iuHy BEeKTOpa a =(3,0,4).

OTtBeT:

4. JlaHBI BEKTOPBI 52{2, -2, 2}, B:{S, 0, -4}. Haiitu npg( a+ B)




1 2 3 4
) 2 5)
40 5 258
1. Haiitu miomans tpeyroasuuka ABC ¢ Bepmunamu A(1L, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 J15 V3 2513
6. YCTaHOBUTH, KOMIUIAaHAPHBI JIM BEKTOpa a, b, ¢, ecmnm a=4i-2 } +4 k;
b=3i-4 j+Tk; c=i+2 j-3k.
Otser:
7. Kakoii BekTop siBisieTcs cyMMoit BeKkTopoB AB u AP?
1 2 4
BP A PB AC
8. BrIpa3uTh yepe3 eMMHUYHBIC BEKTOPHI i u j Bextop AB, ecmu A(1,2), B(0,-3).
Ortger:
9. Haiitu BekTOpHOE Npou3BeeHue Bektopos a=21— j+3k, b=1i-]j.
1 2 3 4 5
-3i-3j-3k -4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k
10. B mapamenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, M =D
Beipasuts Bektop AD uepes aub.
1 2 3 4
AD=2b+2a AD=2b+2a AD=24b-2a \D=2p-22
3 3 3 3
11. Tanbl TpU NOCIIEI0BATENbHBIC BepIIUHBI napasuienorpamma 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)

N
12. Tlpu KakWxX 3HAYCHUSIX W L BEKTOpsl & =—2

KOJUIMHEApHBI?

i+3j+ak u b=Si-6]+2K




1 2 3 4 5
a=0, p=1 a=1l, p=2 %:-3’ i a4=2, p= %:-1’ p
13. Beruucnuts 2 ix(k—S J) :
OtBer:
14. HaiiTu cMemanHOE MTPOU3BEICHUE BEKTOPOB a-= (2,-1,2), 6 =(3,0,7), C=(1,2,-3)
OtBer:
15. IInomanas TpeyroabHUKA BBIUUACSAETCS 110 GOpMYIIE. ..
1 2 3 4 5
S=ab S =[axb]| S=1|axb| S=axb g_ 1
2 2[ab]

Moayasb 3. AHAJMTHYECKAsl FreoMeTpHus
IIpakTHyeckuii TecT:

1. Paccrosinue mexnay npsimbiMa 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 OJTHOTO U3 IMAMETPOB OKpPYKHOCTU. Toraa

YpaBHEHUE OKPYKHOCTH UMEET BUL ...

1

3

4

(x=1) + (y-4)]

2
(x-2) +(v-8)

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

(-1f < (-4

3. Ofliee ypaBHEHHE IIOCKOCTH, TPOXOJANIEH uepe3 TOUKy | (— 3;4;—2) U OTCEKaIoIIein

PaBHBIC OTPC3KHU HAa KOOPAWHATHBIX OCAX, UMCCT BU] ...

1 2 3 4
I+v+z+1= Jx—4v+2z5 Jx—4v+2z+ r+v+z-1=
. X y+3 z-5
4. Touka mepecedeHus MpsIMoit E:T:— u iockoctn X+2y—3z2+1=0 wumeer
KOOpAUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1;5) (2:1;5)

5. OnpenenuTh BUJ MOBEPXHOCTH: Y* =62Z...

OrtBerT:




2 2 2

y YA

6. OmnpenenuTh BUJI HOBEPXHOCTH: —— +—+—=1...

OrtBerT:

7. st mpsimoit M1M» HanmcaTh obiiee ypaBHenue, eciau M1(-2;5), M2(6;-2) ...

Ortser:

8. B A MogM1M; naiitu ypaBHenue cpeaneit iuaun EF, mapannensnoii MiM»

16 49 4

eci Mo (L;1), M1(4:6), Ma(-5;-1).

Ortser:

9. VpaBHeHHe IUIOCKOCTH, Mpoxojsmiei uepes Toukn 1 ,(-1;2;0), 1 ,(2:31) , 1 ,(3;-1;4)

uMeeT BUJ ...
1 2 3 4
Tx—8yv—13z+23 Tx—-2y—-5z-3 Tx+8y—13 Tx—8y—13
10. VpaBHeHME NPSAMOMN, NPOXOIALIEH Yepe3 TOuKy | 0(2;—3;—5) MEPIEHINKYIAPHO K
mIockoct 6X —3y —5z2+2 =0 umeer Buf ...
1 2 3 4
x—-2 y+t3 =z+ x—-6 y+3 | x+2 y- x+t2 y-
6 -3 - 2 -3 6 -3 6 3
11. MuuMmas nosyoch runepOosibl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
b H . . | x=y+2z-10=0
. Hanpasisito eKTO 0 ee
MPABJIAIOIINN BEKTOP MPSMOM 3X+2y—24+6=0 UMeeT BUJI
1 2 3 4
(-3;7:5) (3:-2:-2) (L-12) (3:-7:-1)

13. YpaBHeHI/IC reoMCTPpUICCKOro MCECTa TOYCK, PABHOYAAJIICHHBIX OT ABYX JaHHBIX TOUYCK

A(—1;2) u A(3;4) UMEET BUJ ...

1 2 3 4
2x+v-5=0 X+v-—-5=0 2x+v+5=| X+Vv+5=
2
14. Bepumna mapabomsr X~ 2x=2y-13=0 pyeer KOOPJHHATHI ...
1 2

(1:-7)

(1;7)

3
(-1;7)




15. VYpaBHeHHE TIJIOCKOCTH, TPOXOAIICH dYepe3 TOUKY (0;0;2) MePIEHANKYIISIPHO

wiockocTsM X—Y—2=0 u X—2y=0 wumeer Burx ...

1 2 3 4

2x+yv+z-2=0 Y¥—yv—z+2=0 x—2y—-z-12 2x—yv-z

Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3
1. Kakas u3 GyHKIMHA SBISICTCSI HEUETHOM, €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(4)

2. MceneoBarh Ha Y€THOCTD MJIM HEYETHOCTh QYHKIHUIO y = X - Sin’ X —3/x ...

Ortser:

3. Haiitu nepuoa pynxuu f(X)= 3C08g —sin6x...

1 2 3 4
107 z 107° z 107
3 3 6 3

4. Kakoii u3 HUKCTICPCUYHCIICHHBIX MTPEACIIOB CBOAUTCS K IICPBOMY 3aMCYATCIIbHOMY IIPCACITY:

1 2 3 4
" _arcsin X : 1\
Iim[f(X)]n =[Iim f(x)} |XIT0 < =1 |im(1+n) =e |im(1+—j —e
X—Xo X—Xg n—0 X—0 X
5x+2
5. Beraucnure npegen lim (3)( — 2)
x>o\ 3X +1
1 2 3 4
6_5 65 5 '5
3x?—4x+1

6. Beruuciure npenen  lim————— ...
P st 3—/27x
3

o

wWIN| N

Ol w
8




. X342x*=3x
7. Berancimmte npenen lim——
-1 X°—3X+2

1 2 3 4
-4 4 o0 -00
8 B lim M
. Berauciure npenen i
Pedt X—0 2X4 +1
1 2 3 4
0 l l o0
2 4
9. Beraucnure ipenen  lim (Ej
1 2 3 4
0 E l oo
3 4
10. Beruuciute npeaen lim LCOSZX
x>0 XSIn2X
OtBeT:
1
__(arcsin®x |
11. Beraucaute npeaen lim| ———
x-0(  Xtg9x
OtBer:
12. Beraucnare npegen  lim M
x>546+Xx -1
OtBer:
3x+2)°
13. Beruucaute npenen lim
pea n—>oo[ 4x + 1)
2 3 4
0 o0 1 e?
e 2
X=1ecm—-1<x<2
14. Haiinure Touku paspsiBa pynkiun f(X)=
2—X,ecm2<X<5
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35




x-1

19 2
15. HaiiTu Touku pa3pbiBa GyHKIMH Y= 4* 1 onpeAenuTh UX TUI

1. Touek pa3pbiBa HET
. Xx=0- Touka pa3peIiBa NEPBOTo poja
. Xx=0- Touka pa3pbiBa BTOPOro poja

. X=1- Touka pa3pbiBa NEPBOro poja

& I - S I\

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

UroroBoe TectupoBanue no gucuuiuinHe "Beicmias maremaruka 1" BeICTaBisieTcss B
pacnicanuud Ha 17 Hemene u mpoxoduT depe3 LIeHTp TecTHpoBaHHS B KOMIBIOTEPHOM Kilacce
obmero pocryma. Ha tect orBomurcs 1 wuac. I[lpu BBINOJHEHHMH TecTa CTYIEHThl MOTYT
MOJIb30BATHCS TOJIBKO KalbKYJISTOPaMH, MPU 3TOM HE JIOMYCKAETCsS HCIOJIb30BAaHHE KaKUX-JIHOO
CIPAaBOYHBIX MaTEPUAIIOB, KOHCIIEKTOB JICKIIMH M MPAKTUYECKUX 3aHATUH, MOOUIIBHBIX YCTPOWCTB,
ra/I’KeTOB.

Kpurepun oneHku:

Tect conepxxut 10 3amanuii, kaxxaoe 3amanue onenuBaercs B 10 6amios.
10 GaJIJIOB BBICTABIISIETCSI CTY/ICHTY 32 IPAaBUJIBHBIA OTBET Ha 3aJlaHKE,

0 6ayIOB BBICTABIISACTCS CTYJCHTY, €CJIM OTBET HA 33JJaHUE HEMPABUIIbHBIMN.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne .
wn Bonpocsl k 3a4éTy
Uucnosass wmatpuna. JleiictBuss HaJx MarpuuaMu (CIOXKEHHE, YMHOXEHHUE Ha YHUCIIO,
1 |ymMHOXeHHEe CTPOKHM Ha CTOJOEL, YMHOXEHHE MaTpUIlbl HA MAaTPUIly, TPAHCIIOHUPOBAHHUE) U
[YCJIOBHS MX BBIIIOJIHEHMUSI.
2 Omnpenenurens MaTpul] 2-oro U 3-ero nopsakoB. OmnpeaenuTenb MaTpULbl N-Oro MOPSIKA.
CBOIICTBA OTIpECIUTEIICH.
3 |[Marpuua oOpartHas K 3alaHHON. Y CJIOBHUS CYIIECTBOBAHUS, CIIOCOO OTHICKAHMS
4 MuHop matpuibl. ba3ucHbIM MUHOP MaTpUIlbl, CIIOCOO €ro OTHICKAHUS.
5 |Panr marpuiisl u cioco0 ero onpeneacHusl.
6 Cuctema JIMHEHHBIX YpaBHEHUH ¢ N HEM3BECTHbIMU. MaTpuyHas ¢opma 3alUCH CUCTEMBI.
[Ipumep. YciioBrEe COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN
Uro Ha3bIBAIOT PEIICHUEM CUCTEMBl JIMHEMHBIX YypaBHEHUMH n Heu3BecTHhIMH. Kaxue
7 |cucTembl Ha3bIBalOT COBMECTHBIMU U HECOBMECTHbIMU. Kak HalTW pelieHue CUCTEMBI C
[TOMOILIBIO MaTPHUIIbl OOPATHON K MaTpHIlE CUCTEMBI.
8 VYcnoBue CylecTBOBAaHUS €OUHCTBEHHOIO pPEIICHHsS CHCTEMbl JIMHEWHBIX YpPaBHEHMIA.
Dopmynsl Kpamepa juist oteickanus pemienus. Ipumep.
9 OpHoponHas cucreMa JMHEHHBIX YypaBHeHuil. [Ipumep. Kakoe pemieHne HasbiBaeTCs
TpUBHAIBHBIM. 1Ipy KaKOM yCIIOBHM OJJHOPOJHASI CUCTEMA MMEET HETPUBHAJIbHBIE PELICHUS
10 ANTOpUTM OTBICKAaHUS PELLIEHUS IPOU3BOJIBHON CUCTEMBI JINHEHHBIX ypaBHEHUN. bazucHele n
cBOOO/IHbIE HEU3BECTHBIE.
11 |Bekropsl. KonnmHeapHOCTh, KOMILIAHAPHOCTH BEKTOPOB.
12 JIuneliHble onepanuy HaJ BEKTOPaMH: CIIOKEHHE BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHUCIIO.
Uluneitnast koMOWHAIMS BEKTOPOB.
JIluneliHasg 3aBUCHUMOCTb BEKTOpOB. CBs3b MEXIy KOJUIMHEAPHOCTBIO U JIMHEHHOU
13 BaBHCHMOCTBIO JABYX BEKTOPOB, MEKIY KOMIUTAHAPHOCTHIO U JIMHEWHOW 3aBUCHMOCTBIO TPEX
BEKTOPOB. JINHENHAs 3aBUCUMOCTB YETBIPEX BEKTOPOB.
14 basuc, pasnoxeHue BekTOopa MO 0a3ucy, KOOpJAMHATBI BEKTOpa B 3aJaHHOM Oasuce.
OpToHOpMupOBaHHbIN Oa3uc. JIMHeHHbIE onepaluy HaJl BEKTOPAMHU B KOOPJMHATHON (opMe.
15 JlexapToBa cucrema [KOOpZIMHAT Ha ILIOCKOCTH M B NPOCTPAHCTBE. Koopaunatsl Touku u
BEKTOpA B IEKAPTOBOM CUCTEME KOOPAUHAT.
16 [Ipoexnns BEKTOpa Ha OCb M ee cBoiicTBa. CBSI3b KOOPAMHAT BEKTOPA U €T0 MPOEKIUIl Ha OCH
JICKApTOBOM MPSIMOYTOJILHON CUCTEMBI KOOPAMHAT.
CkansipHO€ TPOM3BEJEHUE BEKTOPOB M €ro CBOWCTBA. BplpakeHHe CKaIsIpHOTO
17 |npousBeneHus yepe3 KOOPAMHATHI BEKTOPOB. BhIpakeHue IJIMHBI BEKTOpa W yrja MeExXay
BEKTOPAMHU 4epe3 KOOPJAMHATHI BEKTOPOB.
18 BekTopHOe mponsBeieHre BEKTOPOB U €ro CBOKCTBA. BrIpakeHne BEKTOPHOTO IPOU3BEICHNUS
yepe3 KOOpAMHATHI BEKTOPOB. Mcnonp30BaHne BEKTOPHOI'O POU3BEICHMUS.
CMelmaHHOe TNpPOM3BEACHUE BEKTOPOB M €ro TEeOMETPUYECKUH CMBICH. BblpaxeHue
19 |cMemanHOrO TPOU3BEACHUS dYepe3 KOOpAMHATHI BeKTOpoB. CBoicTBa CMeEIIaHHOTO
npousBeneHus. Mcnoap30BaHne CMEIAaHHOTO POU3BEACHHS.
20 |BbIpaxkeHHe yCcI0BUN KOJUIMHEAPHOCTH, OPTOTOHATBHOCTH, KOMIJIAHAPHOCTH BEKTOPOB
21 [lonatue 00 ypaBHEHHM JIMHUM Ha TUIOCKOCTH, YPAaBHEHHHM IIOBEPXHOCTH W JMHHUU B

[MPOCTPAHCTBE. Y PaBHCHHE OKPY)KHOCTH. Y paBHEHHE C(ephl.




Bonpocsl k 3auéry

n/n
22 |BwiBoJ 001IIETO YpaBHEHUS TIJIOCKOCTH.

Paznuunbie (GopMBI 3amTUCH YpaBHEHHSI TUIOCKOCTH: OOIIEe; MPOXOIIeld depe3 3aJaHHYI0
23 [TOYKY TEpIEeHAUKYJIIPHO 3aJaHHOMY BEKTOPY; B OTpe3kax; HopMupoBaHHoe. Kakyro

MH(OPMAIIHIO O MIOCKOCTH HECYT KOA(PPHUIIMEHTHI ATUX YpaBHEHHH

24

Paccrosaune ot ToukHn J0 IINIOCKOCTH.

25

Vron MCKAY IIIOCKOCTSAMMU. VYcaoBue NapaJlyICJIbHOCTH U NCPIICHAUKYIAPHOCTU IJIOCKOCTEH.

26

VYpaBHEHUS NPSAMON B MTPOCTPAHCTBE: KAHOHUYECKUE; TAPAMETPUUECKUE; TPOXOIALLEH Yepes
Be 3amaHHble Touku. Kakyro wuHoOpmanuio o mnpsMoil HecyT KOd(DPHUIMEHTBI 3THX
YpPaBHEHUI.

27

VYron Mexay NpsAMbIMH B IIPOCTPAHCTBE. Y CJIOBHE NApaUIEIbHOCTU M NEPIEHIUKYJIAPHOCTU
[IPSIMBIX.

28

VYron Mexny HOpsSMOW M IJIOCKOCTBIO. Y CIOBHE NApaUIEIbHOCTH M NEPIECHIUKYJIIPHOCTU
[IPSIMOM U TUIOCKOCTH.

29

VYpaBHeHHE NPSAMON Ha IIOCKOCTH: 001Iee; C YTIOBBIM KO (UITMEHTOM: MPOXOSIIEH Yepes
3BaJJaHHYIO TOYKY; MPOXOASIICH Yepe3 IBe 3aJaHHble ToOUKU. Kakyro nHbopMaimo o npsMoi
HecyT KO((UIIMEHTHI THX YPaBHEHUH.

30

Yroa Mexay IpsAMbIMH Ha IUIOCKOCTH. Y CIIOBHUE NApaJUIEIbHOCTH U IEPIEHIUKYIIPHOCTH
[IPSIMBIX.

31

JIuaun BTOPOT'O IIOPsAJAKa Ha IINIOCKOCTH. O61uee YpaBHCHHE, OCHOBHBIC THIIbI JIMHUUA U UX
[KAaHOHWYCCKNEC YPAaBHCHUS.

32

Dmnurc, runepboina, napabona. KanHonnyeckue ypaBHEHHs!, XapaKTEpUCTHKHU, CBOWCTBA

33

IloBepxHOocTH BTOpOro mnopsiaka. OCHOBHBIE THIIBI TOBEPXHOCTEH U HX KAHOHUYECKHE
YPaBHEHHS.

34

HccnegoBanue (I)OpMLI IIOBCPXHOCTU BTOPOTO MOPAJAKA METOAOM CEUYCHMH.

35

Urto Takoe ¢ynkuus. I[Ipumep. CrnocoObl 3amanus ¢yHkuuu. OO0MacTh ompeneneHus
¢bynkuuu. Cnoxxnas gynkuus. [Ipumep.

36

OcHOBHBbIE 3JIeMEHTapHble PYHKIIMU U UX rpaduku. DnemenTapHas GyHkuus. [lpumep

37

Hpenen q)YHKI_II/II/I BeckoHeuHO Manble W OECKOHEUHO OOJIbIIHE CI)YHKI_II/II/I, CBA3b MCIKY]
HHMH

38

CBolicTBa 6€CKOHEYHO MaJIbIX (PYHKIHH.

39

CBoiicTBa npezenoB GyHKIMHI. 3aMedaTesbHble TPEebl.

40

HenpepriBHocTh QyHKIIMYN B TOUuKe. CBOMCTBA (PYHKIMI, HENPEPHIBHBIX B TOUKE.

41

Teopema 0 HENPEPHIBHOCTHU AIIEMEHTAPHOH (PYHKIIMU M €€ UCTIOJIb30BAHUE TIPH BBIYUCICHHN
peJIesioB.

42 |CpoiicTBa GyHKINH, HEIPEPHIBHBIX HA 3aMKHYTOM WHTEpBaJE.
43 |Touku pa3pbiBa QYHKIIMH U UX KIACCUDUKAIIHSL.
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
NpoBeaeHust
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NPOMEKYTOYHOM
arrecTaluu
Crynent Habpan 40 u 6onee
N 0aJI0B, PACCYMTAHHBIX T10
3auér (To
¢dopmyine: (Cymma 6aioB mno
1 HAKOMUTEIILHOMY «3aYTCHO»
. BCEM Y4E€OHBIM MEPOIIPUSITHUSAM,
pEUTHHTY)
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl HTOTOBOTO




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

TECTHUPOBaHUs), pa3aesiéHHas Ha
2.

«HE 3a4TCHO»

Crynent HaOpan meHee 40
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOIPHUITHSIM,
IPeyCMOTPEHHBIM B Kypce +
PE3YJIbTAaThl UTOTOBOTO

TECTHUPOBAHUs ), pa3aesiéHHas Ha
2.




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,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

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

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
obpasoBanue). - 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 /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

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

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukononra, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yueOHOe ocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamienuns: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. ®ununosa, [[.B. Cepreesa, “ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoOHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Breicirast marematuka. Yacts 1 : yuebHOE Y4eOHoe mocodue 2016 9bC
I'. M., Muxanesa M. M. [u | nmocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL

- 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 KHHUT HM3/1aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. — 3arii. ¢ 3kpaHa.
— 3. anr.

- NEICON [DnektpoHHbIil pecypc] : dJIEKTpOHHas HHQPOpMAIUS : apXUB HayYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ 9KpaHa. — S3. pyc., aHrI.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne PexkBH3UTHI JOTOBOpA
HanmenoBanue 110 1 . P
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows OeccpouHast
2 Office Standart OeccpoyHas

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

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl NPOBe/ICHUs!

/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYyeOnass ayautopust g npoBedeHus | CTONb  yueHHYECKHE JBYXMECTHBIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHasl | TpeXMEeCTHbIE (MOHOOJIOKH), CTOJ
ayAWTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MPEnoJaBaTebCKHiA, CTyJl
CEeMHUHAPCKOro THUMa. YuyeOHas ayAuTOpHs Il | IPEenoAaBaTebCKUid, JOCKa ayIuTOpHAas
1 | KYPCOBOTO  IPOEKTHpOBAHUS (BBITIONIHEHUS | (MesloBas)

KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUST 3aHATHH TEKYIIEro KOHTPOJS U
npomexyrouHol arrecraimu (I'-440)

Vuebnas  aymutopust s mpoBenenus | Cton MPENoIaBaTeNbCKU. , Croutbl
3aHATUA CEMHUHApCKOTO THMA. YueOHas | ydeHHYeckue (HadepTaTelbHbIE), CTYIbS,
ayTUTOPHUS ISl KypCOBOI'O MPOEKTUPOBAHUA | IOCKA ayJUTOpHAas (MenoBasi)

2 | (BBIOJHEHUS KYypCOBBIX pabor). YueOHas
ayIuTOpHs JUIsl MPOBEACHUS TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTallui. YueOHas
ayIUTOpHUsl Il TPOBENEHMS]  3aHATUU




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

TEKYIIEro KOHTPOJAS M  IPOMEXYTOYHOU
arrecraiuu (I'-405)

[Tomerienne Ui CaMOCTOSITEIBHOW PabOThI
crynentos (I'-401)

CroJbl YUCHHUYCCKHUC, CTYJIbsA

yuennueckue, IIK ¢ BbIXOmOM B ceThb
Nutepner
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