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YTBEPXIEHO

Ha 3acenannu kadenper  "Bricias MmaTemMaTuka U MaTeMaTH4ecKkoe oOpa3oBanue”

(mpotokoun 3acenanus Ne 2 ot 12 .09.2019 1.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOJB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHUIUIMHAX
€CTECTBEHHOTO COJICpIKAaHMsI, MPUOOPETEHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3/elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPEeOOBAaTHCS IOMOJHUTEIBHO B MPAKTUYECKON M HCCIeoBaTeNbCKOM padoTe,
dbopMUpOBaHHE  MATEMaTHYECKOTO,  JIOTUYECKOTO W  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuumiaunbl B cTpykrype OITIOIT BO
JIMCUMIUIMHBL ¥ TIPAaKTUKHU, Ha OCBOCHHUU KOTOPBIX Oaszupyercss [aHHas IUCUUIUIMHA:

MareMaTuka (IIKOJBHBINA Kypce), anredpa (IIKOABLHBIA Kypc), reoMeTpus (IIKOJABHBIA Kypc), airedpa
¥ Hayajia agajan3a (MIKOIbHBIN KYPC).

JIMCIUTITMHBI U TIPAKTHKH, U1 KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
npeamiectpyroiiee: "Boiciias Mmatemaruka 2", "Briciiag maremaruka 3", "®duszuka", "OxoHomuka".

3. [InanupyemMble pe3yJbTaThl 00yUYeHHs

®opmupyemMblie
KOHTPOJIMpyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIIH Ili1anupyemble pe3yibTaThl 00yUeHUs
(koA 1 HAMMEHOBaHUE)

3HaTh:

- cHnocoObl  COCTaBIICHUS  MOJEJCH,
OIIK-3  CmocoGHocTh OMHUCBHIBAEMBIX MPU TMOMOIIM CHUCTEM
NPUMEHATh  PacyeTHO- JIMHENHBIX YPAaBHEHUHN
T tnaeckue Metonbl | OIIK-3.1. [Tpumensier
eopetnueckue meroasl | O 3 puMeHsie VyeTh:

A1 U3YUYCHUA CBOICTB TECOPECTUUCCKUEC U

- mnpumeHats  ¢opmynsl  Kpamepa,
BEILECTB U IIPOLECCOB C | MOIYyIMIMPUUECKUE MOJEIU

oOpaTHOW  MaTpuIel, (OpPMYIBl A

170 ydacTHeM C | TIpU pelIeHu  3a1a4 s
. BBIUUCIICHUSI  ONpENeNuTeNeil 1 —To
UCTIOJIb30BaHUEM XUMUYECKOMH
. TopsiiKa
COBPEMEHHOM HaIpPaBICHHOCTH
. Bnaners:
BBIYUCIIUTEIILHOM
- MaTeMaTU4YeCKHM amnmaparoM  JUIs
TEXHUKA
OTNKCAHMSI U MOJIEIHMPOBAHUS TPOIIECCOB
Opd  TIOMOIIM  CHUCTEM  JIMHEHHBIX
ypaBHEHUI
OIIK-4  CnocoOHOCTh 3HATh:
IUTAHUPOBaTh  PabOTHI - OCHOBHBIE TIOHATUS B  paMKax
XUMAYECKOH U3y4aeMbIX MOAYJIEH 1Mo Kypcy «Bwicimas
ONK-4.1.  Wcnomssyer | "0 Y ypey
HaNpaBJICHHOCTH, MaTeMaTHka 1
0a30BbIC 3HAHUSA B 00JIACTH
00pabaThIBaTh " YMeTs:
MaTeMaTHUKU U (U3UKU TIPH
MHTEPIPETHPOBATD - HCIOJb30BaThb OCHOBHBIC TOHSATHA
IJIAaHUPOBAaHUU pabot . .
MOJTyYCHHBIC PE3YIIbTaThI . JUHEWHOW W  BEKTOPHOW  anreOpsl,
XUMHAYECKOH
C UCTIOJIb30BAHUEM MaTeMaTH4eCKOTO0 aHaJm3a,
.. | HampaBJIEHHOCTH N
TEOPETHUYECKIX 3HAHUN U AHATUTHYECKOW TE€OMETPHH TIPU TIOUCKE H
IIPAKTUYECKUX HABBIKOB NepBUYHOM  00paboTKe HAy4HOH W

pelieHus HAy4YHO-TEXHHUYECKON MHPOpMaIn




dopmMupyembie U

NHauKaTopsl 10CTHKEHUS

KOHTPOJINpyeMble N
KOMIeTeHI Ui IInanupyemble pe3ybTaThl 00yUYeHHS
KOMIIeTEeHI[UH
(Ko 1 HAaUMEHOBAHME)
(koA 1 HAMMEHOBaHUE)

MaTeMaTHYeCKHUX U Brnaners:
bu3nuecKkux 3aaa4 - METOJIAMH PEILIECHUSI CUCTEM JMHEHHBIX
ypaBHEHUH, HaXO0XICHUS

oTpenenuTeNnel, crnocodaMu yCTpaHEHHS
HeomnpeAenéHHOCTe TpHU  BBIYMCICHUU

IpEeJIeNoB
3HATh:
- IOHATHE SKBUBAJIECHTHBLIX OECKOHEYHO
OIIK-4.2. OGpabarpiBaeT | MAJIbIX U OECKOHEYHO OOJIBIIMX BEJTUYUH
JaHHBIC C HCIIOJIB30BAHUEM YMeTh:
CTaHJAPTHBIX CIOCOOOB | - BBIYMCIATH MpENAEibl, B TOM YHUCIE C
alrmpoKCuMalu MMOMOIIBIO 3aMCYATCJIbHBIX MPCACIIOB.

YHCJICHHBIX XapaKTCPUCTUK

Bnanets:
- METOJaMH HCCIIEZOBaHUS (YHKUUN Ha
HEIPEPHIBHOCTH

OIIK-4.3. NuTepnperupyet

3HaTh:
- OCHOBHBIE TIOHSTHUSI BEKTOPHOU anreOpbl

pe3ynbTaThl  XUMHUYECKHX | YMeTh:
HaOmoaeHNi C | - HaxOOUTh CKaJIPHOE, CMEIIaHHOE U
HCIIOJIb30BAHUEM BEKTOPHOC IMPOMU3BEACHNEC BEKTOPOB
(U3MYECKUX  3aKOHOB U | BrajeTs:
TPEeCTABIICHHI - npuéMamMu Ppa3IOKEHUS BEKTOpPA B
MIPOM3BOJILHOM U JIEKapTOBOM Oazuce
OIIK-5 CnocoGen 3HaTh:
MOHUMATh  TPUHITUIIBI - OCHOBHBIE  CIIOCOOBI  pELICHHS
paboTBl  COBpPEMEHHBIX CTAaHJAPTHBIX 3a7a4 MPOPECCUOHATHHON
MH()OPMAITMOHHBIX JESITEIIbHOCTH c UCTIOJIb30BAHUEM
TEXHOJIOTUI U COBPEMEHHBIX nH(pOpPMaLMOHHO-
UCIIONIb30BaTh WX s KOMMYHHUKAITHOHHBIX TEXHOJIOTHA;,
perieHus 3a/1a4 OCHOBHBIE TpeOOBaHUS HH(OPMAITHOHHON
npodeccrnoHanbHOM 0e30MmacHOCTH
NEITENbHOCTHU VYMeTh:
OIIK-5.1. Hcnonb3yeT | - OCyIIECTBIATh MepeBo HHPOPMAIIUH ¢
COBPEMEHHbBIE IT- | a3b1ka, XapakTepHOTrO I MNPEAMETHOM
TEXHOJIOTUM Tpu  coope, | 00macTH, Ha  SA3bIK  MHPOPMATUKH;
aHanu3e, o0pabOTKe W | ompeaenaTb  BUJ  WH(DOPMAIMOHHOMN

NPeJCTaBICHUN
UHPOPMAIM XUMHYECKOTO
npoduis

MOJCIN I peUIeHUs IPaKTUYIECKOU
3a1a4u

Buaners:

- OCHOBHBIMH METOJAaMH  pELICHMS
CTaHJAPTHBIX 3aJad MPOo(hecCHOHATBHOM
JeSITeIbHOCTH c UCIOJIb30BAHUEM
COBPEMEHHBIX UHPOPMALMOHHO-
KOMMYHHUKAI[MOHHBIX ~ TE€XHOJIOTUH  C
y4ETOM OCHOBHBIX TpeOoBaHU

nH(pOpMaIMOHHOM 0€30MMacHOCTH.




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIH I
(koA 1 HAMMEHOBaHUE)

Iliianupyemble pe3yibTaThl 00yUeHUs

YK-1. Cnocoben
OCYILIECTBISATh  TOHUCK,
KPUTHYECKUN aHallu3 |
CHHTE3  HH(pOpMAIHH,
MPUMEHSTh CHUCTEMHBIN
MOJIXOA Uil pELIeHHUs
MOCTaBJICHHBIX 3a7a4

3HATh:
- IOHATHUS] OOPATHON U CIIOKHON (QYHKITHH

VYMeTh:
- COCTaBIISITh ypaBHEHHE (QYHKIHU IIO

YK-1.1. AHaNIM3UpyeT | NPeMJIOKEHHBIM B TEKCTE  3aJayu
3a/1avy, BBIACIsIS €€ 0a30BbIe | YCIOBUSM
COCTAaBJISIOIINE; Bnanets:
- HaBBIKAMHU COCTAaBJICHHS YpaBHCHUU U
MocTpoeHuss rpadukoB (PyHKIUHA 110
3alaHHOMY  YPaBHCHHMIO;  HaBBIKaMHU
aHajan3a rpauKoB PyHKIUN
3HaTh:
- MOHSTUE O MHOXECTBAaX U OIEpalusIxX ¢
YK-1.2. Omnpenensier, | o
UHTEPIPETUPYET L Y p—
PAHKHUPYET  MHPOPMALHIO, | _ COCTaBIISITh o0BeIMHEHNE u
TpebyemyIo AUBL - POHICHUA | fonoceueHiie MHOKECTB
MOCTABIICHHOW 3a/1a4W; Brtaers:

-HaBBIKAMH JEWCTBUN HaJ MHOKECTBAMHU

3HaTh:
YK-14. TIlpu o6paboTke
- OCHOBHBIE TEOPEMBI, U3y4aeMbI€ B Kypce
uHpOopMaIu OTJINYAET
. | «Bbiciias matemartuka 1»
(bakThI oT MHEHUH,
UHTEpIpeTaluil,  OLEHOK, VaeTh:
dbopmupyeT  COOCTBEHHBIC )
- JIOKa3bIBaTh OCHOBHBIE  TEOPEMBI,
MHEHHUSI U CYXICHUS,
n3y4aemble B Kypce «Bricuias
ApryMeHTHpYCeT CBOM ) ratemaruka 1»
BBIBOJIBI U TOUKY 3pPEHUS, B
TOM YHUCJI€ C IPUMEHEHHEM Briaziers:
MUII0CO(CKOTO .
¢ ib -  TOHATUUHBIM  ammaparoM  Kypca
MOHATUIHOTO anmnapara.
«Bpicas matremaTtuka 1»
3HaTh:
- OCHOBHBIE  CIIOCOOBI  pELICHHS
CTaHIAPTHBIX  3aJa4  JIMHEWHONM W
BEKTOPHOW  ayreOpbl, aHAIUTHYECKOU

YK-1.5. PaccmarpuBaer u

npeaiaracT BO3MOJKHEIE
BapHaHTLI peuenus
IIOCTaBJIICHHOU 3aJ1a9H,

OLIEHUBAsI UX JOCTOUHCTBA U
HEJOCTAaTKU

TCOMETPHH, MATEMATHUYCCKOI'O aHaJIM3a

YMmeTs:

- OCYILIECTBIIATH NMepeBol MH(OPMALIUU C
SI3bIKA, XapaKTEPHOTO MJIs TMPEIMETHOMN
objmact, Ha  A3BIK  MaTEMAaTHKH;
OMpCACIIATh BHU/ MaTeMaTH4YeCKOU
MOJIEIN JJIS pPELIeHUs MNPaKTHUECKOH
3a/1a4d B paMKax U3y4aeMbIX MOJYJIEH 110
Kypcy «Bpiciiasg mateMatuka 1»




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMITeTeHIU
(koA 1 HAMMEHOBaHUE)

Iliianupyemble pe3yibTaThl 00yUeHUs

Bnanets:

- OCHOBHBIMH  METOJAaMHU  PEILICHUS
CTAHJAPTHBIX 3aJlad 10 JIMHEHHOW WU
BEKTOpHOW  anrebpe, aHAIUTHYECKOM
r€OMETPUU, MATEMATUUYECKOMY aHATIU3Y




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

DopMBbI TEKYLLET0

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) A60THI (y4eOHoii paboThI) (HauMeHOBaHUe
P OLIEHOYHOI0 CPeACTBA)
Monayins 1.
. Marpuiisl. Bugbsl matpui. OCHOBHBIE
JInnennas Jlek 1 pHl A PHI 1 2 -
onpeeaeHus
anrebpa
Mopyns 1.
JInneiinas Jlek 2 JeWicTBus Haa MaTpULIaMHU 1 2
anreOpa
Monyns 1. C Matpuusl. Onpeaenurtenu. CucreMsl | 23
JInnennas p JUHEHHBIN areOpandecKux ypaBHEHUH
Moy 1. CrnoxeHue, BBIYUTaHUE, TPOU3BEICHUE
Juneitnas Tp 1 ’ » POH3BEN 1 2 _
MaTpuIl
anreOpa
Mopyns 1.
JInneiinas Jlek 3 Onpenenurenu U UX CBOMCTBA 1 2 -
anreOpa
Monyis 1. .
o Beruncnenue onpenenurenei.
Jluneitnas IIp 2 . 1 2 -
Haxoxnenne oOpaTHON MaTpUIIBI
anreOpa
Monayins 1.
JIuneitnas Jlex 4 OO6parHas maTpuIa 1 2
anrebpa
Mopyns 1. Pemenue cucrem TMHEHHBIX YpaBHEHHM
Jluneitnas Jlek 5 metonoM Kpamepa, merogom "aycca u 1 2 -
anredpa CpeJICTBaMHU MaTPUYHOI'O UCUUCIICHUS
Monayinsb 1.
JIunelinas IIp 3 Pemrenne cucreM TUHEHHBIX YpaBHEHUN 1 2 -

anrebpa




DopMBbI TEKYLLET0

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyis 1. .
9 HccnenoBanue cucteM JIMHEHHBIX
JInnelinas Jlex 6 . 1 2
anTebpa ypaBHeHuil. Teopema Kponekepa-Kanemnu
Mopyns 1.
Ay Kourponbhast pabora 1 mo teme KOHTpOJIb'I‘{a’I pa§OTa !
Jluneitnas Ip 4 " Muneiinas amreGoa” 1 2 25 - no teme "JluneitHas
anredpa P anredpa”
Monayns 2.
Bekropnas Jex 7 Bexkrops! u aeicTBusa Hax HUMH. basuc. 1 2 -
anrebpa
Moyzb 2. CkansipHoe, BEKTOPHOE, CMEIIIaHHOE
BekropHas Jlek 8 PHOC, PHOC, 1 2 -
anrebpa MIPOU3BEIEHHE BEKTOPOB
Moyt 2 OcCHOBHBIE TIOHATHSI BEKTOPHOH aJIreOpHl.
Y bazuc. [lepexox oT ogHOro 6a3uca K
BekropHas Cp 1 23 -
anreGpa npyromy. CkansipHoe, BEKTOPHOE,
CMENIaHHOE NMPOU3BEICHHS BEKTOPOB
Monyns 2
Y Pemenne 3agau no teme "OCHOBHbBIE
Bekropnas IIp 5 . " 1 2 -
anreGpa MOHSTHS BEKTOpHOM anredpsl. basuc
Moyzs 2 CkansipHO€E ITPOU3BENECHNUE BEKTOPOB B
BekropHas Jlek 9 P p A p 1 2 -
anrebpa JIEKapTOBOM M NMPOU3BOJILHOM 0Oa3ruce
Monyus 2 Pemenue 3anau Ha CKaJsIpHOE
Bekropnas Ilp 6 A p 1 2 -
anreGpa MIPOU3BECHNE
Moy, 2 BektopHoe npousBesieHHnEe BEKTOPOB B
Bekropnas Jlex 10 P p % p 1 2 -

anrebpa

JIEKapTOBOM




DopMBbI TEKYLLET0

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) A60THI (y4eOHoii paboThI) (HauMeHOBaHUe
p OLICHOYHOI'0 CPeCTBA)
Moy, 2 BektopHoe npousBesieHue BEKTOPOB B
Bekropnas Jlex 11 P p p 1 2 -
POM3BOJILHOM Oa3uce
anrebpa
Monyns 2
Pemenue 3agau Ha BEKTOpPHOE
Bekropnas IIp 7 1 2 -
MIPOU3BECHNE
anrebpa
Monyns 2 CmMeniaHHOe MPOU3BEICHUE BEKTOPOB.
Bekropnas Jek 12 BeIpaxeHue cMeaHHOro Ipou3BeICHUs 1 2 -
anrebpa yepe3 KOOPIMHAThl COMHOXKHUTeNEH
Mopyns 2 KonTponsHas padora 2
Y KontponbHas padoTa 2 1o Teme P " P
BekTopnas IIp 8 "BeKkTonHas anreGna" 1 2 25 - o Teme "BekropHas
anreOpa p P anreOpa”
Monyisb 3 [TonsTre 06 ypaBHEHUU JTUHUHU Ha
Anamutnueckasa | Jlek 13 IIJIOCKOCTH. Y paBHEHMS IPSIMOU HA 1 2 -
reoMeTpus IJIOCKOCTH.
Mogyns 3
Ananmutuyeckas | Jlek 14 [I;mockocTh B MpOCTpaHCTBE. 1 2 -
reoMeTpus
Mopnyns 3 [Ipsimas Ha mmockoctu. 1lnockocts u
AHaMTHYECKast Cp npsmMasi B mpoctpancTse. Kpusbie BTOporo 1 23,75 -
reoMeTpus nopsiika. [loBepXxHOCTH BTOPOTO MopsiaKa
Mogyns 3
[IpsiMast Ha MJIOCKOCTH ¥ B IPOCTPAHCTBE.
ABanutnyeckas IIp 9 1 2 -
[ImockocTh B IpOCTpaHCTBE
reOMEeTpus
Monyisb 3
Kpussie BTOpOro nopsjka. DIuIuric.
Ananutuueckas | Jlek 15 p p P 1 2 -

reoMeTpus

['unepOoma. [Tapabona.




DopMBbI TEKYLLET0

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) A60THI (y4eOHoii paboThI) (HauMeHOBaHUe
P OLIEHOYHOI0 CPeACTBA)
Monyisb 3
AHanuTHueckast IIp 10 ITocTpoeHne KpUBBIX BTOPOIO MOPSAKA 1 2 -
reOMeTpus
Moy 3 IToBepXHOCTH BTOPOTO MOPSIIKA
Anamutnueckas | Jlek 16 p p p ' 1 2 -
[unuHapryeckue NOBEPXHOCTH.
reoMeTpus
Monyus 3 KoHnueckne noBepXHOCTH U OBEPXHOCTH
Ananutnueckas | Jlex 17 p p 1 2 -
BpalieHus
reoMeTpus
Monyisb 3 Kpussie BToporo nopsiaka, ux
AHnanutuueckas Ip 11 KaHOHWYECKue ypaBHeHus. [IpuBenenue 1 2 -
reoMeTpus ypaBHEHUS KPUBOM BTOPOTO MOpsJIKa K
Monyis 3 Kpussie BTOporo nopsjika B NoJasipHOM
Anamutuueckas | Jlek 18 p p P p 1 2 -
CUCTEME KOOPIUHAT.
reOMeTpus
Mogyns 3 KonTtponsHas padora 3
KontponbHas padota 3 o teme "
Ananutuyeckas IIp 12 " A HAITHYeCKAs TeOMETDHS" 1 2 25 - o TeMe ""AHaJuTHIecKast
reoMeTpus p reomerpus”
Mopyins 4
BBenenue B TTex 19 Oynkuus. [lousTe, OCHOBHBIE 1 2
MaTeMaTUYECKHUI XapaKTePUCTHKH, CIIOCOOBI 3a/1aHUS.
aHaIn3
Mopyns 4
Beenenue B
A .| Jlex 20 OCHOBHBIE 3JIEMEHTapHbIE (DYHKIUH. 1 2 -
MaTeMaTUYeCKHUil

aHaJin3




DopMBbI TEKYLLET0

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) A60THI (y4eOHoii paboThI) (HauMeHOBaHUe
P OLIEHOYHOI0 CPeACTBA)
Monyns 4 o
DnemeHTapHbIe (YHKIIUU U UX CBOICTBA.
BBenenue B
. Cp [Ipenen nocnegoBarenbHOCTH. [Ipenen 1 24 -
MaTeMaTIHICCKIH ¢dbyakuu. HenpepbiBHOCTD DyHKIIUN
aHaIn3 ' )
Monyns 4
Bsenenue B o 13 OcHOBHBIE 3JIeMEHTapHbIC (QYHKIHH, UX | )
MaTeMaTHYECKUI P rpaduku. OOpaTHas U CIOXKHAs PYHKLIUH.
aHaJIN3
Monayis 4
Ay [Ipenen pyukmuu. beckoneuHo masbie U
BBenenue B
. Jlex 21 O6eckoHeuHO OobIue (PyHKINH, CBA3b 1 2 -
MaTeMaTHYeCKUH
MEXIy HUMH.
aHaJInu3
Mopyns 4
BBenenue B b 14 Buapl Heonpenen€HHOCTEN B CTOCOOBI UX 1 )
MaTeMaTHYECKUH P YCTpaHEHUS
aHaJIN3
Monyns 4
Bsenenue B ek 22 IIepBblii 3amMeudarenbHbIN Ipenei. Bropoun 1 2
MaTeMaTHYeCKUH 3amevaTelbHbIN Mpees.
aHaJInu3
Mopyns 4
BBenenue B
A .| Jlex 23 OKBHUBaJICHTHBIE OSCKOHEYHO MaJbIE. 1 2 -
MaTeMaTHYECKUH
aHaJIN3
Mopyns 4
BBenenue B o 15 Brruncienune npeaenoB ¢ MOMOIIBIO 1 )
MaTeMaTHYECKUH P 3aMeyvaTeNbHbIX MPEJIEIIOB.

aHaJin3




DopMBbI TEKYLLET0

Bu .
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) A60THI (y4eOHoii paboThI) (HauMeHOBaHUe
P OLIEHOYHOI0 CPeACTBA)
Monyins 4
Beenenue B
.| Jlex 24 HenpepsIBHOCTB KIIMH. 1 2 -
MaTeMaTHYeCKU pep ymx
aHaIu3
Mopyns 4
BBenenue B o 16 UccnenoBanue hyHKIMM HA 1 )
MaTeMaTUYeCKHUil p HEIMPEPHIBHOCTh
aHaIn3
Mopyns 4
Beenenue B
A .| Jlek 25 Ntorosoe noBropeHue 1 2 -
MaTeMaTUYeCKHil
aHaIn3
Monyxs 4 KonTpoabHas padora 4
BBenenue B KonrtponsHas padora 4 o Teme P " P
. IIp 17 " 9 " 1 2 25 - o Teme "BBenenue B
MaTeMaTUYeCKHUil BBenenue B MaTeMaTHuyeCKuil aHAIIN3 . "
AHAIIILS MaTeMaTUYeCKHUil aHaIu3
Tect Hrorosoe tectupoBanue yepe3 LT 1 2 100 - TectupoBanue
A [IpomexyTouHas aTTectanus (3a4€T MO 1 0.25
HAaKOIUTEJIbHOMY PEUTHHTY) ’
Hroro: 180 100

Cxema pacuera UTOrOBOIo daJjia
(Cymma GaysioB 1o BceM y4eOHBIM MEPOIIPHUATHSM, IPETYCMOTPEHHBIM B Kypce + pe3ysbTaThl HTOIOBOTO TECTUPOBAHUS), pa3/ieiéHHas Ha 2.




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" HCHONB3YyIOTCS:

TEXHOJIOTHSI MOAYJIBHOTO U OJIOYHO-MOIYJIBHOTO 00y4YeHUs (ComepKanne y4eOHOTo MaTepuaa
HKECTKO CTPYKTYPUPOBAHO B LIEJISAX €70 MAKCUMAIBHOT'O YCBOCHHSI, COITPOBOXKIAETCS 0053aTeIbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pPa3BUBAIONIETO OOyueHUs (TPOBEACHHUE JIEKIMA, MPAKTUYCCKUX 3aHSITHH,
KOHTPOJIBHBIX paloT, 3a4éTa);

TEXHOJIOTUS TU(PEpEeHIIMPOBAHHOTO 00yUeHH (TPEAIaraloTcs 3aJaHus Pa3InYHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHUE YYEOHBIX DJICKTPOHHBIX
W3JIaHUK, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOTO KOHTPOJISI 3HAHUN YYAIIIUXCS).

6. Meronuyeckue yKa3aHUs M0 OCBOECHUIO JUCIUILIHHBI

OCHOBY TEOpEeTHYECKOro OO0Yy4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTelb U3JiaraeT OCHOBHBIC, HAN0O0JIee CIIOKHBIE TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MPaKTUYECKUE MPOOIEMbl, 1aéT peKOMEHAAUH IS MPAKTHUYECKOro 3aHATUS U
YKa3aHUS JUISI BBITIOTHEHUS] CAMOCTOSITETTbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI 0oO0ydaromeMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTO MaTepuana, oOpamias BHUMaHHE Ha (HOPMYIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nucuuIuiHbl "Beiciras matemaTtuka 1". YKenareabHO 0CTaBIATh B paO0OYMX KOHCIIEKTaX
MoJisi, Ha KOTOPBHIX JeNaTh MOMETKH, MOTYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TTOJIOKEHHIA.

CaMocrosiTenbHasi paboTa CTYIEHTOB SIBIISIETCS BA)XKHBIM BHJIOM YYEOHOUW IESTEILHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYTUTOPHOE BpeMs IO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJCTBE MPEMO/IaBaTeNsl, HO 0€3 ero HEMOCPEJACTBEHHOTO YUaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJISl, CAMOYTIPABIICHUSI U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
JESITeIbHOCTH.

B xope moAroToBKM K MPaKTUUECKUM 3aHSTHUSM CIIEIYET U3YYUTh KOHCHEKTHI JICKUUU, U
PEKOMEHI0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH ALY IIPEToaaBaTers.

Ha npakTudeckux 3aHSATHSAX CTYIEHTHI PEIIAIOT 3a/1a4u MOJ PyKOBOJICTBOM IPEMOaBaATEIIs.
[TpakTHueckue 3aHATHSA TMOCBAIIEHBl M3YUYEHUIO Hanbojiee BaKHBIX U CIOXKHBIX TeM Yy4deOHOMU
JUCLUILTMHBI M CITYXKAT JJIsl 3aKPETUICHUS] U3YYEHHOTO MaTepHana.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlayl Ha MPOMIeHHbIH
matepuan. Ilpu pemieHUM 3amad HY)KHO OOOCHOBATh KaXKABIA OTall pEIICHUS, WCXOAS U3
TEOPETUUECKUX MOJOKEHUI n3ydaeMoro kypca. Eciu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKCH CPaBHUTHh WX M BHIOPATh CaMblil pallMOHAIbHBINA. Pemienne 3a1ad U mpuMepoB ClIeTyeT
u3Narath MoApoOHO, BBIYUCIIEHUS pacrojiaratb B CTPOTOM TMOpPSAKE, OTIENSs BCIOMOTaTeiIbHbIE
BBIUMCJICHHSI OT OCHOBHBIX. [[0Ty4eHHBIN OTBET CIEAYET IPOBEPITH CIIOCOOAMHU, BRITCKAIONTUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenen€HHOro THUMA HYXHO MPOJOKATh J0
nproOpeTeHus: TBEPIBIX HABBIKOB B PEIICHUU.

1o 3aBepIIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PabOoTy € LIETIBI0
MPOBEPKU U OIICHKU 3HAHWUW U YMEHUU CTYJIEHTOB. 3a/JlaHUsl KOHTPOJIHHOU PabOThI JOKHBI OBITH
BBITNIOJIHEHBI aKKYPATHO, MOCJIEI0BaTeIbHO, 0O0CHOBAHME PEIICHHUS U OTBET 0053aTEIbHBI B KAXKIOM
3ananuu. [lpyu BBIMOJTHEHHH KOHTPOJBHBIX PAaOOT HE JOMYCKAeTCs HMCIOIb30BaHWE MOOMIBHBIX
YCTPOMCTB U IraJ’)KETOB.

[Ipy noAroToBKE K HMTOTOBOMY TECTUPOBAHUIO CTYJIEHT JOJHKEH MOBTOPHO HW3Y4YUTh
KOHCIEKTHI JIEKIUIl 1 PEKOMEHJOBAHHYIO OCHOBHYIO U JOMOJIHUTENbHYIO JINTEPATYpPY, IPOCMOTPETH
pelIeHusT OCHOBHBIX 3a/lay, PEIIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATHUSX, a TaKKe
COCTaBUTbH MUCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE HA 3aUET.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue

Cemect
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

KoHnTtponbnas padota 1 mo teme
"JIuneiiHas anredpa"

KoHnTtponbHast pabota 2 o Teme
"BektopHas anrebpa”

KoHnTtponbHas pabota 3 o Teme
"AHanuTtuueckas reoMeTpus”

1 OIIK-3, OIIK-4, OIIK-5, YK-1

KoHnTtposbHast pabota 4 o Teme
"BBeaenne B MaTeMaTHUeCKUil ananns"

Bomnpocs! k 3auéty NeNe 1-43

Hrorosoe Tectuposanue yepes LT

7.2. TunoBble 3aJaHUS1 MM HHbIEe MaTepPHAJIbl, HEOOX0AMMBIE VIl TEKYIIEero KOHTPOJIs

7.2.1. KouTpoJabnHas padora 1 no teme "JInHelinag ajareopa'

(naumenosanue OYeHoUHo20 cpedcmea)

TunoBble npuMepbI 3aJaHUI

BapuanTt 1
1 21 2 10
1. Haiitn npousBenenue Matpuy AB u BA,ecm A={3 4 0|;B=|-3 0 1
0 2 1 1 20
1 0 2 -3
2. BpluucauTe onpeaenuTeb vzl
5 2 3
6 0 3

3. Pemuth cucremy metogoM Kpamepa
2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- Xo+2X3=-8
4. Pelith CHCTEMY CPEICTBAMHI MATPHUYHOTO HCUHMCIICHUSL:
2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- Xo+2X3=-8
5. Pemuts cucremy meronoM 'aycca
2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- X2 +2X3=-8

Bapuanr 2




4 2 6 0 3 8
1. Haiitn npousBenenue Mmatpuy AB u BA,ecm A=|0 1 2[;B=|2 1 7
5 7 3 1 35

2. BeluucauTh onpeaeanTelb

2
9
3

— N 3 o
W N W N

1
5
1
0 2

3. Pemuth cucremy metogom Kpamepa
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0
4. Peuth cucTeMy cpeACTBaMH MaTPUYHOTO UCUHCIICHHUS:
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0
5. Pemuth cucremy metogom ['aycca
2X1—-2Xo+X3=6
X: +6X2+3X3=3
2X1+3 X +X3=0

Bapuanr 3

W

1. Haiitu npousBenenne matpuil AB u BA, ecniu A=

B~ O N
N =
O W W
w
I
N 3 =
— O W
—_
—_

o

2. BeluucauTh onpeaeanTellb

3
9
3

N D N
(O N S
W o0 = N

1

3. Pemuth cucremy metogom Kpamepa
2X1-3X2+3X3=3
6 X1 +9X,-2X3=-4
10 X; +3 X2 -3X3=3

4. PemuTh cHCTEMY CPEICTBAMH MaTPUYHOTO UCUUCIICHUS:
2X1-3X2+3X3=3
6 X1 +9X,-2X3=-4
10 X5 +3 Xp -3X3=3

5. Pemuts cucremy meronoM I'aycca
2X1-3Xo+3X5=3
6 X1 +9X,-2X5=-4
10 X5 +3 X, -3X53=3

Bapuant 4
5
1. Haiitn npousBenenue Matpuny AB u BA, ecniu A=| 2
1

W = W



2. BeruuciauTh onpeaeauTenb

N O N

4
1
7
1

W = N

5
3
8
0 2
3. Pemmuth cucremy metogoM Kpamepa
4X1 -3 X0 +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1
4. Pemith CHCTEMY CPEICTBAMH MATPHYHOTO HCUHMCIICHUSL:
4X1 -3 Xo +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1
5. Pemuts cucremy meronoM I'aycca
4X1 -3 X0 +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KonrponbHast paGora 1 BBINONHSETCS CTYyJEHTaMH Ha MPAKTUYECKOM 3aHATUH 4, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUN KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAThCs OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMH MaTepHaaMH, YYeOHUKAMH, Y4EOHO-METOAMYECKUMHU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kputepun onenkn:
KoHTposibHast paboTa COAEPKUT 5 3ajaHui, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJlIOB.
5 GaIyIoOB BBICTABISIETCS CTY/IEHTY, €CJIH 3a/IaHUE BBIMOJHEHO B TIOJTHOM 00BEME;
4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM 33/IaHKUE BBIMOJHEHO B 00BEME oT 80 % U BbIIIIE;
3 Gasuia BBICTaBIIACTCS CTYEHTY, €CIIM 3aJaHHe BBINOIHEHO B 00BbEMe oT 60 % 10 79 %
2 Gaia BBICTABISIETCS CTY/ACHTY, €CIIH 3aJlaHKe BhIOJHEHO B 00b&Me oT 40 % 10 59 %
1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
(0 6amIOB BBICTABIIACTCS CTYJEHTY, €CIIU 3aJIaHHE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJsabLHas padora 2 no treme ''BexropHas ajreopa'

(Haumenosanue OYeHOUHO20 cpedcmea)

TunoBble NpuMepsbI 3aJaHUI
Bapuanr 1.

1. Pa3jioxuTh FeOMETPUYECKH M AHAJUTUYECKH BEKTOP C IO BEKTOpaM aw b, ecmn a=1i- VE
b=i+3 J: c=21+3 .
2. Tlams: Bextopsl 2={2, 3, 4}; b={-1, 5, 5}. Haittn: 1) (2, b); 2) ‘2

— N _ —0 _
3)(2a+b, b);4) p,(a+b);5) a -opra.

77{=3; (m, Z)=%.

3. JlaHbl BEKTOPBI 2= 2;7+;1; ?7= 3 E-2;1, rIe ‘a=2;

;3)(a, b);4) Op;(a+b).

4. HaiiTu muioma/ip napauieaorpaMMa, IOCTPOEHHOTO Ha BEKTOpax

Haitru: 1) (2, b); 2) ‘Z




a= m2m; b3 2, e [l =5 (m -2
5. Jlansl KOOpAMHATEI BepunH nupaMuael AjA, AsAy,  A1(4,0,0); A, (-2, 1, 2); As(1, 3,
2); A4 (3,2,7). Tpebyercs cpeacTBaMu BEKTOPHOH aJreOpbl HAWTH:
— yron Mexnay peopamu Aj A, 1 AjAy;
— momanb rpand Aj Ay A g

— 00BbeM MUpaMUIBIL.

Bapuanr 2.
1. Pa3105%KuTh TeOMETPUYECKH M aHATUTHYECKU BEKTOP 4 Mo BekTopam b u ¢, eciu a=31- J;

b=21+2 J; c=1i+3 J.
2. Tlauwt Bexropsr 2=12, -1, 0}; b={-1, 1, 2}. Haiiru: 1) (a, b); 2) ‘Z

9

— N _ —0 _
3)(2a-b, a);4) p,(a+b);5) a -opra.

3. JlaHBI BEKTOPBI 522;-&; 7)23?)+22], riae ‘HZHZI; (p.,q )Z%'

- — — A - —
Haitru: 1) (2, b); 2) ‘a :3)(a, b);4) 1py(a+b).
4. HaiiTu muioma/ip napauieaorpaMMa, IOCTPOEHHOT0 Ha BEKTOpax

— - - _ - — = N _ T
a=3m-n; b=2m+n,rae ‘n#=H=3; (m,n )=g.
5. Jlanpl KoopauHATHI BepmnH upamMuiael AjA, AsA,  A(1,-1,0); A, (4, 5,-2); As(-1, 3,

0); A4 (6, 1,5). TpeOGyercs cpecTBaMu BEKTOPHOM anreOphl HAUTH:
— yroa mexnay pebpamu Aj A, n AjAy;
— mIomans rpand AjA, Ay,

— 00BbeM MUpPaMUIBIL.

Bapuanr 3.

1. Pa3n0uTh reoMeTpuyecky 1 aHaautHuecku Bekrop C mo BexTopam 4 u b, ecin a=21; b
=1-2]; c=21+3].
_  _ A

b

:3)(a+b, a-b); 4)

2 Jlaws Bektophi =12, -2, -2}; b={-2, 3, -6}. Haiiru: 1) (a, b); 2) ‘E
HpB(vaB); 5) BO - opT?).

77{=2; (;7/,\ ;1)=§ V4

3. JlaHbl BEKTOPBI 2= ;7-2;1; ?)= 3 ;]'1‘;], rIe ‘;4=3;

Haiiri: 1) (2, b); 2) ‘Z :3) (a+b, a-b); 4) mp,(a+b);

4. Haiitu muiomaib napajajaeaorpaMma, HOCTPOCHHOTO Ha BEKTOpax
A

77{22; (m, n)zg T

22 E-Z;I; 7)2 3E+;1, rIe ‘;423;



5. lanbl KOOPAMHATHI BEPIIUH IUpaMuisl A| A, A3 A, . A (1, 3, 5);

A5(0,2,0); A5(5,7,9); Ay (0,4, 8). Tpebyerca cpencTBaMu BEKTOPHOM alreOpbl HAWTH:
— yrox Mexnay peopamu Aj A, nAjAy;
— momanb rpan Aj Ay A g

— NPOCKIUIO BEKTOpa 4 1% Ha 4 144

— 00BeM MUpaMU/IBI.

Bapuanr 4.

1. Pa3nokuTh reoMeTpuuecky ¥ ananmutidecku sektop C 1o BexkTopam 4 u b, ecimn a=4 J; b

—27+3 J; c=41+2 /.
2. Jlanst BekTopsi a={2, -3, 1}; b=1{-2, 6, 3}. Haitru: 1) (a, b); 2) ‘E

b

3)(a+b,2a-b; 4) op;(a+b);5) b°- oprb.

77{=1; (m, B)=§

3. JlaHbI BEKTOPBI 22 3%-5?}; 7)2 2E+;1, rue sz;

Haiiri: 1) (2, b); 2) ‘Z :3)(a+b,2a-b); 4) 1p;(a+b);

4. Haiitu ruioimaip napajiaeaorpaMma, HOCTPOCHHOTO Ha BEKTOpax

1_7{=1;(;1, ﬂ)Z%

22 3%-5;2; 7)2 2E+;2, rae ‘24:2;

5. Jlanbl KOOpAMHATEI BEpIIMH nupamuabl A|A, A3A, A((3,-5,2); A, (4,5,1); A3(-3,0,
-4); A4 (-4, 5, -6). TpeOyerca cpecTBaMK BEKTOPHOM alreOphbl HAWTH:
-yron Mexny peopamu A{A, H AjAy;
—utomanb rpand AjA, A g

TIPOCKIIUIO BCKTOpa A 14:, Ha 4 144

-00BbeM TUPaAMUJIBIL.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS

KonrponbHast pabota 2 BBINOJHIETCS CTYJCHTaMH Ha NPAKTUYECKOM 3aHATHH 8, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUN KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMH MaTepHalaMH, Y4YeOHUKAMH, Y4EOHO-METOAMYECKUMU IOCOOHSIMHU).
3arpenieHo moiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KoHTpoisibHast paboTa COAEPKUT 5 3aaHni, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJIOB.

5 GaIIOB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/IaHUE BBIMIOJIHEHO B TIOJTHOM 00BEME;

4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM 33/IaHKUE BBHIMOJHEHO B 00BEMeE oT 80 % U BbIIIIE;

3 Gasuia BBICTaBIIACTCS CTYJEHTY, €CIIM 3aJaHHe BBIMOIHEHO B 00bEMe oT 60 % 10 79 %

2 Gaia BBICTaBISIETCS CTY/ACHTY, €CIIH 3aJJaHKe BhIIOJHEHO B 00b&Me oT 40 % 10 59 %

1 Gasn BbICTABIISIETCS CTYICHTY, €CIIM 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
0 GasyuTOB BBICTABIISICTCS CTYACHTY, €CJIU 3aJ]JaHNE BBITIOJIHEHO B 00bEMe MeHee 19 %.



7.2.3. KouTpoJabLHas padora 3 no reme "Anagurnyeckas reomerpus'’
(HauMeHO8aHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsbI 3a1aHUH

Bapuanr 1.
x-2 y-2 z+l
-1 -1

" IJIOCKOCTBIO

1.Haiit yrosn Mexmay npsamoit

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

2.JlaHBI KOOPIMHATHI CEPEIUH CTOPOH TpeyronbHuka M1(-3,5), M2(2,2), M3(1,-4). Hantucats
ypaBHEHUE CTOPOHBI, MPOXOSIIEH yepe3 T. M.

3.IlocTpouTts KpHUBYIO

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

4.ITocTpOUTH MOBEPXHOCTH:

a)4y>—z=0;

0)y?—z2=4x%

5. Haiitu neHTp u paguyc chepsl U TOCTPOUTH €.
X2+ y? +7% - 3x +5y -4z = 0.

Bapuanr 2.

x—1_y+l_ z-1

1. HaliTu TOUKy nepeceueHus: npsiMon 0 1

" IJIOCKOCTH

3x-2y—-4z-8=0

2. lansl 2 cMexHBbIe BepiiuHbl npsimoyroibHuka A(-3, 7) u B(5,1) HamucaTts ypaBHeHue
CTOPOH, MPOXOSIINX Yepe3 BEPIINHY A.

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

4. ITocTpOUTH TOBEPXHOCTH:

a)x—2z2=9y% 0)x*+4x+y=0.

5. Haiitu nenTp u paguyc chepsl U TOCTPOUTH €.
X+ 4z —x+3y+2=0

Bapuanr 3.

1. CocraBuTh YypaBHEHHE IUIOCKOCTH, TpoXonsmeld uepe3 Touky M(2,-2,-3)

x=1_ y+05 z+L5

HEePHEHANKYIISIPHO OPIMON
P YJAp p ) 0 >

2. Jlanb Bepmmnbl Tpeyroabanka A(-1,2), B(3,1), C(-1,8). HanucaTts ypaBHeHHE

MeaHbl, IPOBEACHHON Uepe3 BEPIIUHY A.



3. IlocTpouts KpuBYyIO X* - 2X — 6y + 13=0.
4. IlocTpouTh MOBEPXHOCTHU:

a) 922 +y+2=0;

0) x> + 3=y> +27%

5. Haiitu ieHTp u paauyc chepbl 1 OCTPOUTH €.
X4y +zi—x+y+1=0

Bapuanr 4.

x=2_y+2_z-1 X—y+z+8=0
-4 3 1 2x+y—-2z+5=0"

1. TlapamienbHsbl U PSIMbIE

2. CocTtaBuTh YpaBHEHHUE BBICOTHI, OMYIICHHON U3 BepIIMHBI A B Tpeyroiabarke ABC,
ecm A(7,1),
B(-5, -4), C(-9, -1).
3. IlocTtpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTHU:
a)x?+4=7%;
0)3-x*+y>+422=0.

5. Haiitu nieHTp u paguyc chepbl 1 OCTPOUTH €.
x2+y? +7% - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

KontponbHas pabota 3 BBITIONHSIETCS CTyACHTaMH Ha TMPAKTHYECKOM 3aHATUM 12, Ha
BBITIOJIHEHHE paOOThl OTBOAMUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHI CTYEHTHI MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCUTENIMU HHGOpManuu (KOHCHEKTaMH JIEKIMM M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4YeOHHKaAMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSIMHU).
3amnpenieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONUCTBAMH U TaKeTaMu.

Kpurepun oueHku:

KonTtponbHast pabota coepXut 5 3ajaHui, KaXJJ0€ 33/1aHue OLCHUBAETCS B 5 OaIOB.
5 6aIoB BBICTABIISAETCS CTYJICHTY, €CIIM 3aJJaHUE BBIIIOJIHEHO B IIOJJHOM 00BEME;

4 Gasuta BBICTABIISIETCSl CTY/ICHTY, €CIIU 3a/IaHUE BBITIOJIHEHO B 00bEMe oT 80 % u BhIILIE;
3 Gasia BBICTABIISIETCS CTYICHTY, €CJIH 3a/1aHKe BBINOJIHEHO B 00BEMeE oT 60 % 10 79 %
2 GaJuta BBICTABJISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIMOIHEHO B 00BbEMe oT 40 % 110 59 %
1 Gann BeICTaBIsI€TCS CTYACHTY, €CIIU 3aJjaHKe BbIOJIHEHO B 00bEéMe oT 20 % 110 39 %
0 GanIoB BBICTABIISICTCS CTYACHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B 00béMe MeHee 19 %.

7.2.4. KoutpoJbHas padora 4 no teme ""BBe/ieHue B MaTeMaTH4YecKHil aHaau3"
(HauMeHoBaHUe OYEHOUHO20 CPedCmaa)

Tunossle npuMepsbI 3a1aHUM



Bapuanrt 1
1. [Toctpouts rpadux GyHKIMH Y = x|x - 1|
2. Iloctpouts KpuUBYIO » =1+ cos2¢

1
3. MlccrnenoBars Ha HEMPEPBIBHOCT GyHKIHIO Y = 2
CcOS X —cos 2x

4. Boruucnute npeaen lim -
=0 xsin2x

. 3x _ 2 Sx+2
5. Berauciure npenen lim
xoo\ 3x +1

Bapmuanr 2
1. Hoctpouts rpaduk GpyHkmEn y = x° + |x|
2. Iloctpouts KpuByIO » =1+ cos2¢

1
3. UccrenoBarh Ha HENPEPHIBHOCT QYHKIMIO y =2

. coSx—cos3x
4. Beruucnute npenen lim——

=0 1—cosS5x

4x+1)""
5. Beraucnute npenen lim
x| 4x —1

Bapuanr 3
1. IToctpouts rpaduk pyHKIUN Y = x|x| +1

2. Iloctpouts KpuBYyIO » =1—sin2¢
2

3. UccrnenoBars Ha HEMPEPBIBHOCTL GYHKIMIO Y = e

) sin3x
4. Beruucnute npenen lim

=0 [x+9 -3

Sx+2)""
5. Beraucaure npenen lim( ]

x| Sx —1

Bapuanr 4

]
x2
2. IlocTpouTh KpUBYIO » = 2 + sin2¢p

1. IToctpouts rpaduk GpyHKIUU Y =

2
3. UccnenoBars Ha HEMPEPBIBHOCTH GyHKIHIO y =3 *3

} sin7x
4. Beruucnute npenen lim————

07 —\[x+49

6x+3)"
5. Beraucaure npenen lim( j

xoo\ 6x —1

Kpartkoe onucanue u persJiaMeHT BbINOJTHEHHS
KonrponbsHast paGotra 4 BBINOMHSETCA CTYACHTAMH Ha TNPAKTHUYECKOM 3aHATHH 17, Ha
BBINOJIHEHHE pPaOOThl OTBOAUTCA 2 yaca. [Ipy BBIOJHEHUH KOHTPOJIBHOW paObOThl CTYJE€HTHI MOTYT



MOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX

3aHATHH,

Kpurtepun onenku:

KontponbHas paboTa COOEPKUT S5 3ajaHui, KaKI0€ 3aJaHIE OLICHUBAETCS B 5 0aJIoB.
5 0aJITIOB BBICTABIISIETCS CTY/ICHTY, €CJIH 33/IaHNE BHIMIOTHEHO B TIOTHOM 00BEME;

4 Ganna BBICTABIISIETCS CTYJIEHTY, €CITH 3aJIaHUE BBITOITHEHO B 00BEMeE oT 80 % U BhIIIE;
3 Gasuta BBICTaBIIIETCS CTYIEHTY, €CIIH 3aJlaHiE BBIMOIHEHO B 00BEMe oT 60 % 110 79 %
2 Oasia BBICTABIISIETCS CTYACHTY, €CIIU 3ajaHKe BbIoJIHEHO B 00bEMe oT 40 % 10 59 %
1 Gasnut BbICTABISIETCS CTYACHTY, €CIIU 33/1aHUE BBHIOJIHEHO B 00b&Me oT 20 % 10 39 %
0 GasuTIOB BBICTABIISACTCS CTYACHTY, €CJIU 3aJ]JaHNE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TecTHpOBaAHME

(naumenosanue OYeHoUHo20 cpeocmea)

TunoBble NpuMepbI 3aJaHUI

Mopayasb 1. JInneiinast anredpa

CIIPAaBOYHBIMU MaTepuajamMu, ydeOHHKaMH, Yy4eOHO-METOIUYECKUMH TOCOOUSIMH).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

1 5
1. Berunciaute onpenenuTenb .
-6 10
OrTBer:
34
2. BoluucnuTh onpeaenuTesb 5 6"
7 1
OrTBer:
1 0 2 -3
4 2 1
3. BeraucauTe onpeaennTenb
5 2 3
6 0 3
OrTBer:
3 0 1
4. Haiiiure cymmy Matpuil 4 _| o _q|¥g_|_1 3|-
5 6 4
1 2 3 4 5
-1 2 0 3 1 1 2 1
c=|-1 4 P=[-1 -1 T=|-1 M=|-1 2 K=-1
3o ¢ 9 -3 9
1 2 1
5. lana matpunia A=|2 6 2 |. Torma matpuma C =A-A" paBHa...
5 4 1

1

2

3




-

0 0 -4 1 0 0 0 0 0 4
0 0 -2 0 1 0 0 0 0 2
4 2 0 0 0 1 0 0 0 4 2
1 0
6. Jama matpuna A=|0 2 0. Torma matpuna A? uMmeeT BULI. ..
1 30
1 2 3 4
2 3 1 2 0 1 1.0 1 1.0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
7. JlaHbl MaTpHULbI Az(? i D, B=|5|, C =[; ;j Torga cymecTByeT NpOU3BENECHUE
MAaTpHIL. . .
1 2 3 4
C-A-B B-A4-C C-B-A4 A-C-B

8. Panr MaTpuia paBeH equHulpl. Toraa MaTpuia MOKET UMETh BUL..

1 2 3 4
1 2 4 1 2 3
1 0 0 1
2 4 8 4 5 6
0 1 1 0
1 2 4 7 8 9
3x+1 2
9. Panr Matpunsl A = i paBeH JIBYM, €CIIM 3HaYEHHE X HE PaBHO...
X
2 3 4
-1 0 -2 1
1 3 -2 3
. 00 0 O
10. Haiinure panr MaTpuiisl alo 2 4
00 3 5
00 O
Orser:
2cosx 1
11 . s marpunsl A = 0 i HE CYIIECTBYET OOPAaTHOM, €CTM X PAaBHO ...
sin x

| 1 | 2 | 3 | 4




T T T T
2 4 3 5
12. Jlns MaTtpuiibl A CylmiecTByeT oOpaTHasi, €Clii OHa paBHa ...
1 2 3 4
1 2 1 12 2 1 2 1 1 7 3
3 1 0 01 1 5 3 8 9
1 3 0 1 0 0 2 4 2 2 3 6

(1 2y . (3 coAx s
13. Ecmu A= [3 J, Y| =( J, TO pelieHre MarpudHoro ypaBHenuss A* O = A4 umeer

1 4
BHUI ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EnuHcTBEHHOE penieHne UMEeeT OHOPOIHAS CUCTEMA JTMHEHHBIX YPAaBHCHUH ...

1 2 3 4
x-3yv+z=0, x-3v+z=0, x—=3v+9z={( x-3y+2z=(
2x+ 2y +4z = 2x+ 2y +4z = 2x+2y—-6z= 2x+5v+4z=
3x+3v+z=( 3x+3v+6z= Jx—y+3z=( Jx+3y+6z=

15. Haiittu X+ )+Z ecnu  X,y,z ABIAIOTCA  PEHICHUSMH  CHUCTEMBI  ypaBHEHUH
6x+5y—-2z=-4
3x+4y+2z=1
3x-9y=11
OtBer:
Monayas 2. BekropHasi ajaredpa
1.Kakoe BoIpaskeHHEe 0003HAYAETCS CKATISPHOE MPON3BEICHUE BEKTOPOB?
1 2 3 4 )
(@) axb 2] [al] (@.b)
2. Haiiyure Bextop 46— a+2c ,ecmn a=(2,4,3), b=(1,-1,2), ¢ =0, 1, -1).
1 2 3 4
(6,2,3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu nnuHy BekTOpa a =(3,0,4).




OTtBeT:

4. Jlawst sexctopst 4 ={2, -2,2}; b={3,0, -4}. Haiiru np_(d+5).

1

3

4,6

2

23

1. Haiitu mmomans Tpeyronbanka ABC ¢ Bepmmnaamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

1 2 3 4
543 J15 3 253
6. YCTaHOBUTH, KOMIJIAHAPHBI JIU BEKTOPa a R Z, Z‘, ccnn a=47-2 ;'+4 }; b
—37-4 j+Tk; c=1+2 J3 k.
OtBer:
7. Kakoii BekTop siBisieTcsi cyMMoil BekTopoB AB u AP?
1 2 4
BP c4 PB AC
8. BoIpa3uTb uepe3 eAMHUYHbIE BEKTOPbI 71/1 J BEKTOp AB, eciu A(1,2), B(0,-3).
Ortser:
9. HaiiTi BEKTOpHOE ITPOU3BEAEHHE BEKTOPOB a =21i— j+3k, b=i-j.
1 2 3 4 5
-3i-3;-3k -4i-3j-3k -3i-3j+3k -3i-3j+k -4i-3j+k

10. B nmapamienorpamme ABCD: K u M — cepeaunsl ctopon BC u CD, A?( = 2, AR4 = Z

-

- -

Beoipasuts Bektop 4D uepe3 a u b.

i > 3 2
A =§b+3a AD=2b+2a ADz%b—2a AD=§b—§a

11. Jlanb! Tpu mocnenoBaTenbHbie BepiInHbl nmapamenorpamma A(1;-2;3), B(3;2;1), C(6:4;4).

Haiitu ero yerBeptyro Bepimuny D.

| 1

2 |




D(4;0:6) |

D(9;6;5) |

D(@3;2;3)

| D(-1;2;-3) |

D(1;-2;3)

12. Tlpu Kakux 3HayeHusX « u L Bektopul a=-2i+3j+ak un b=Li-6j+2k

KOJIJTMHEAPHbI?
1 2 3 4 5
a =0, f=1 a=1, =2 a=-3, =3 a=2, p=-4 a=-1, f=4
13. Beruuciutp 2 ix(k—Sj) .
Orser:
14. HaiiTi cMemanHoe nponssenetue sektopos d = (2,-1,2), b =(3,0,7), C =(1,2,-3)
Orser:
15. Tlnomans TpeyroibHUKA BRIYUCIISETCS 0 (hopMyIie. . .
1 2 3 4 5
S=a b S =|axb| S:1|axb| S=axh gL
2 2[ab]
Monayab 3. AHAIMTHYECKASI TeOMeTPUs
IIpakTu4eckuni Tecr:
1. Paccrostane mexay npssMbiMi 3x —4y —10=0 u 6x—-8y +5=0 paBHO ...
1 2 3 4
2,5 5 0,25 1,5

2. Touxkn /f(3;2) u Af(— 1,'6) SABJISIIOTCA KOHLIAMH OJTHOTO U3 TUaMETpPOB OKpYyKHOCTU. Torma

ypaBHEHHE OKPYKHOCTH UMEET BUJ ...

1

3

4

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

2
[x—2}2+b;—8]'

(x+ 1]2 +(y+ 4]2

[:c—]]2 +(y- 4]2

3. O6uiee ypaBHEHHE IUIOCKOCTH, NMPOXOJANIEH uepe3 TOuKy [ (— 3;4;—2) U OTCEKarIlen

PAaBHBIC OTPC3KU HA KOOPAUHATHBIX OCAX, UMCECT BU] ...

1

2

3

4

X+v+z+1=

Jx—4yv+2z=

Ix—4v+2z+

X+yv+z-1=

KOOpAUHATHI ...

.oXx +3
4. Touka nepeceueHus NPsIMOI 5 SP AL

1

z—5
0

u wiockoctn x+2y—3z+1=0 umeer

| 1




(10:2:5) (0;-3:5) (8:1:5) 2:1;5)

5. OmpenenuTh BUI MOBEPXHOCTH: y° =6z ...

OrtBer:
2 y2 ZZ
6. Onpenenuth BUI MOBEPXHOCTH: —— +—+—=1...
pest A ToBep 16 49 4
OrtBer:

7. dnst mpsimoii M 1M, HanucaTh obiiee ypaBHeHue, eciid Mi(-2;5), M2(6;-2) ...

OrtBerT:

8. B A MoM1M; Haiitu ypaBHeHue cpeaneit munuu EF, napamiensnoit MiM2
ecimi Mo (1;1), Mi(4;6), Ma(-5;-1).

OrtBerT:

9.  VYpaBHeHWe IUIOCKOCTH,  mpoxonsmed wepes Touku [ (—1,2,0),7 ,(2;31)

I ,(3,~1,4) nmeer Bux ...

1 2 3 4
Tx—8v—13z+23 Tx—-2yv—-5z-3 Tx+8y—13 Tx—8y—13
10. YpaBHeHHe NpsAMOM, mpoxogsmeii yepes Touky I (2,—3,~5) HepHEHANKYIIPHO K

IJI0CKOCTH 6x —3y —5z+ 2 =0 umeer Bux ...

1 2 3 4
x—-2 yt3 =z+4 x—6 yt+t3 4 x+21 y- x+21 y-
6 -3 - 2 -3 6 -3 6 3
11. MuauMas nojayoch TUIepooJIbl x* =10x—4y” -11=0 paBHa ...
1 2 3 4
3 36 6 9
x—y+2z-10=0
12. Hanpapisiromuii BEKTOp IpsiMOH HWMEET BUJI ...
3x+2y-z4+46=0
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3;-7:-1)

13. YpaBHEHHE TeOMETPUYECKOI0 MECTa TOYEK, PaBHOYIAJIEHHBIX OT ABYX JAHHBIX TOYEK

A(-1,2) u A(3;4) mmeer Bux ...

1 2 3

Sk
TRES
Lh

I

2x+yv-=-5=0 X+v 2x+yv+5=| X+y

et
I
LA
I
=




x> —=2x-2y-13=0

14. Bepmnna napa0osl UMeeT KOOPIAUHATHI ...

2 4

I 3
1-7) L7) (-1:7) (-1-7)

15. VYpaBHEeHHE TIJIOCKOCTH, NPOXOASIIEH Yepe3 TOUKY (0;0;2) MEPIECHAUKYISIPHO

mIockocTsM X —y—z=0 u x—2y =0 wumeer Bufz ...

1 2 3 4

2x4+v+z-2=0 X—v—z+2=0 x—2yv—z-12 2x—v—2Z-

Monayasb 4. BBeeHne B MaTeMaTH4eCKUd aHAJIN3
1. Kakast u3 GyHKUUH SBISETCS HEUETHOM, €CIH. ..

1 2 3 4 5
J-x) = flx) Jx) = /%) S(x) #- f(x) (%) #f(x) Je0)2f0)#
=)

2. WceneoBarh Ha Y€THOCTD MJIM HEYETHOCTh QYHKIHUIO Y = X - sin” x —3/x ...

OrtBerT:

3. Haiiti nepuon pyukiuu f(x)=3 cos% —sinbx ...

1 2 3 4
107 3 1072 L 107
3 3 6 3

4. Kakoii U3 HIKeTepeyncIeHHBIX PEIEIOB CBOAUTCS K IEPBOMY 3aMeUaTeIbHOMY MpEeAeIy:

1 2 3 4

1

. " . arcsinx L 1)
lim [f (x)] ={limf(x)} im=———=1 | jip(l+n) =e zl-m(n—j —e

X=X X=X n—0 X—® X

. 3x _ 2 5x+2
5. Beraucnure npenen lim

e\ 3x+1
1 2 3 4
eis es 5 -5
3x* —4x+1

6. Berunciiute ipeaen  [im

ot 3-427x



1 2 3 4
0 % i 00
3 9
3 2
2% —
7. Beraucaure npeaen limx;r—xh
=l x" =3x+2
1 2 3 4
-4 4 o0 -00
2
8. Beruncnure npenen lim(le—x)Z
X—0 2X +1
1 2 3 4
0 l l o0
2 4
2 X
9. Beruucnure npenen  [im EJ
1 2 3 4
0 % l o0
3 4
. COSX—cCoS2x
10. Beraucnure npenen lim————
=0 xsin2x
OrTBer:
1
_ ( arcsin® x |
11. Beraucaure npenen lm{—J
=0 xtg9x
OrTBer:
12. Beruucnure npenen lim M
5464+ x -1
OrTBer:
2x-3
13. Beruucnute npenen [im Sx+2
oo\ 4x+1
1 2 3 4
0 o0 A ez




x—leciu—-1<x<?2
14. Hatimute Touku pa3pbiBa GyHknuu f(x)=
2—x,eciu2 <x<5

1 2 3 4 5

Touex paspviea Hem x=1 x=0 x=2 x=35

x—

15. Haiit Touku pa3psiBa GyHKIIUN y=4 *u ONPEAETUTD UX THUII

1. Touek pa3pbiBa HET
. Xx=0- Touka pa3peiBa NEPBOTo poja
. Xx=0- Touka pa3pbiBa BTOPOro poja

. Xx=1- Touka pa3pbsIBa IEPBOro poja

[, T U S B \S ]

. X=1- Touka pa3pbIBa BTOPOro poja

Kpartkoe onucanue v perjiaMeHT BbINIOJIHEHHUS

UroroBoe TectupoBanue mno aucuuiuimHe "Breiciias Mmaremaruka 1" BbICTaBisieTcss B
pacriucanuu Ha 17 Hepene u mpoxoauT uepes LIeHTp TecTupoBanms B KOMIBIOTEPHOM KJ1acce 00IIero
nocryna. Ha tect otBonutes 1 yac. [Ipu BBIIIOJIHEHNH TECTA CTYIEHTHI MOTYT M0OJIb30BaTHCS TOIBKO
KaJbKYJIATOPAMU, TIPU ATOM HE JOITYCKAETCs UCIOIb30BaHUE KAaKUX-TMOO0 CIIPaBOYHBIX MaTepUaioB,
KOHCIIEKTOB JICKIIUI U PAaKTUUYECKUX 3aHATUH, MOOMIIBHBIX YCTPOMCTB, TaIKETOB.

Kpurtepun onenku:

Tect conepxxut 10 3amanuii, Kaxaoe 3agaHue oneHuBaeTcs B 10 6amios.
10 GanioB BBICTABISIETCS CTYACHTY 3a IPABUJIbHBII OTBET HA 3a/1aHUE,

0 GayuTOB BBICTABIIAETCS CTYACHTY, €CJIM OTBET Ha 3aJjaHUE HEMPaBUIILHBIH.



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

JUCIUIITHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 1

Bomnpocsl k 3a4éTy

UucnoBass wmarpuna. JleWcTBUS Hajq MarTpulaMu (CIOXKEHHE, YMHOXEHHE Ha YHCIO,
YMHO>XEHUE CTPOKM Ha CTOOel], YMHOXKEHUE MaTpHIlbl HAa MaTpHUIly, TPAHCIOHUPOBAHUE) Y|
YCJIOBHSI MX BBIITOJIHEHMSI.

Onpenenurenb MaTpull 2-0ro U 3-ero nopsakoB. OnpeaenuTeNnb MaTPUIbl N-0ro MOpsaKa.
CBOliCTBa ONpEAEIUTENEH.

Matpwuiia oOpaTHast K 3aJTaHHOU. Y CJIOBUS CYIIECTBOBAHMS, CIIOCOO OTHICKAHMS

MuHop Matputibl. ba3uCHBI MUHOP MaTpPHIIBI, CIOCOO €r0 OTHICKAHMS.

PaHr MaTpuIIbl ¥ c11ocob €ro onpeaeseHusl.

(@) =W [\

Cucrtema JTMHEWHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU. MaTpudHas (GopMa 3alUCU CHUCTEMBI.
[IpuMep. YciioBHEe COBMECTHOCTH CUCTEMBI JIMHEMHBIX YPABHEHU

Uto Ha3bIBAIOT PEHICHUEM CUCTEMbI JUHEUHBIX YPaBHEHUH N HEM3BECTHBIMU. Kakue cuctempl
Ha3LIBAIOT COBMECTHBLIMU M HecOoBMecTHRIMHU. Kak wHaiiTu peIICHUC CHUCTCMBI C TTOMOIIBIO]
MaTpUIIb 0OpaTHOM K MaTPUIE CUCTEMBI.

VYcnoBrue CymecTBOBaHUSA €IWHCTBEHHOIO PEHICHWS CHUCTEMBl JIMHEHHBIX ypaBHEHUM.
Dopmynsl Kpamepa 11t oteickanus permenust. [Ipumep.

OnHoponHasi cucTeMa JUMHEHHBIX YypaBHeHuid. I[Ipumep. Kakoe pemieHne HaszbIBaeTcs
TpUBHAIBHBIM. 1Ipy KaKOM yCIIOBUM OJHOPOAHAS CUCTEMA UMEET HETPUBUAJILHBIC PELICHUS

10

AJITOPUTM OTBICKAHUS PEIICHUS] TPOU3BOJIBHOW CUCTEMBI TMHEUHBIX ypaBHEHUMN. bazucHbie U
CBOOOTHBIC HEM3BECTHBIC.

11

Bekropsl. KomrmHeapHOCTh, KOMIIIIAHAPHOCTH BEKTOPOB.

12

Jlunelinble onepanyy HaJl BEKTOPAMU: CJIOKEHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Ulunelinas KoMOMHAIINST BEKTOPOB.

13

JluneitHasg 3aBUCUMOCTh BEKTOpOB. CBsi3b MEXAY KOJUIMHEAPHOCTHIO U JIMHEUHOW]
3aBUCUMOCTBIO JIBYX BEKTOPOB, MEXKIy KOMIUIAHAPHOCTBIO U JIMHEWHOW 3aBUCUMOCTBIO TPEX
BEKTOPOB. JIMHEHHAsI 3aBUCHMOCTh YE€ThIPEX BEKTOPOB.

14

Bazuc, pasznoxkenue BekTOpa MO 0a3ucCy, KOOPAMHATHI BEKTOpAa B 3aJaHHOM Oa3uce.
OpTOHOPMHUPOBaHHBIN 0a3uc. JIMHEWHbBIE onepaluy HaJl BEKTOPAMU B KOOPAMHATHOM (opme.

15

JlekapToBa CHCTeMa KOOpJIMHAT HA IJIOCKOCTH M B MpocTpaHcTBe. KoOpauHATBI TOYKH U
BEKTOpa B ICKAPTOBOW CHCTEME KOOPIMHAT.

16

[Ipoexuust BekTOpa Ha OCh U €€ cBoMcTBa. CBSI3b KOOPAMHAT BEKTOPA U €ro MPOEKINil Ha OcH|
ITEKapTOBOM NMPSIMOYTOJILHOM CUCTEMBI KOOPAWHAT.

17

CxanspHoe Mpou3BeICHHE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE CKAISIPHOTO MTPOU3BEICHUS]]
uepe3 KOOPJIMHATHI BEKTOPOB. BripaykeHue JUIMHBI BEKTOpPA U yria MEXAY BEKTOpaMH 4yepe3
KOOpJMHATHI BEKTOPOB.

18

BekropHoe npou3BeieHre BEKTOPOB U €ro CBOWCTBA. BripaxkeHrne BEKTOPHOIO MPOU3BEICHMUS]
uepe3 KoopIMHaThl BEKTOpOB. Mcronp30BaHne BEKTOPHOTO MPOU3BEICHUS.

19

CMelmiaHHOE TIPOM3BEICHHE BEKTOPOB U €ro TIE€OMETPUYECKHM CMbIcH. BelpaxeHue
CMEIIaHHOTO TPOU3BENEHUs Yepe3 KOOpAMHATHI BeKTOpoB. C(CBOHCTBa CMENIAHHOIO
npousBeneHus. Mcnonab30BaHue CMEIIaHHOTO IPOU3BEACHMUSL.

20

BripaxkeHue ycinoBuid KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

[Tonatne 00 ypaBHEHMM JIMHUM Ha IUIOCKOCTH, YPAaBHEHUHU IOBEPXHOCTU M JIMHUM B
pOCTpaHCTBE. Y PaBHEHUE OKPYKHOCTH. Y paBHEHHE C(EpBhI.




n/n

Bonpocsl k 3auéry

22

BriBos1 00111€T0 YpaBHEHHS! MIIOCKOCTH.

23

Paznuunbie (hOpMBI 3alMCH ypaBHEHHS IIOCKOCTH: 0OIIee; MPOXOIMIIeH yepe3 3aJaHHYIO
TOYKY TEPICHIMKYISIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHoe. Kakyio
MH(OPMAIIKIO O IIIOCKOCTH HECYT KO3 PHUIIMEHTHI 3TUX YpaBHEHHH

24

PaccTossane OT TOUKH J0 IINIOCKOCTH.

25

Yroa Mexy II0CKOCTIMU. Y CJIOBHE NMapalljIeIbHOCTH U MEPIEeHIUKYISIPHOCTH MJIOCKOCTEH.

26

YpaBHEeHMs NPSIMON B IPOCTPAHCTBE: KAHOHUUYECKUE; TapaMETPUUECKUE; POXOASILEN Uepes3
Be 3a1anHble Touku. Kakyto nadopmanmio o npssMoil HecyT K03 OUIMEHTHI 3TUX ypaBHEHUH.

27

Yrois Mexay NpsMbIMU B IIPOCTPAHCTBE. Y CJIOBUE MAPAJUICIBHOCTU U IIEPIEHIUKYIISIPHOCTH
[IPSIMBIX.

28

Yrosm mMexay npsMOW U IUIOCKOCTBIO. YCIIOBUE MAPAJUIEIBHOCTU U IIEPIEHIUKYIISIPHOCTH
MPSIMOM M TJIOCKOCTH.

29

YpaBHEeHHE TIPSIMOM Ha TUIOCKOCTH: OOIIEe; ¢ YTIIOBBIM KOA(DPHUITMEHTOM: TTPOXOISIICH Yepes
BalaHHYI0 TOYKY; IPOXOJSIICH Yepe3 JABe 3aaHHble Toukd. Kakyro mHpOpMaIuio o mpsMoif]
HeCcyT KO3 UIIMEHTHI TUX YPaBHEHUH.

30

VYron Mexay npsMbIMU Ha TUIOCKOCTU. Y CJIOBHE MAPAUIENbHOCTH M MEPIEeHIUKYISIPHOCTH
MPSIMBIX.

31

JluHuu BTOpPOTO mopsiaka Ha miIockocTH. OOmiee ypaBHEHHE, OCHOBHBIC THIIBI JIMHUN U HX|
KAHOHMYECKUE YPABHEHMS.

32

Onnunc, runepbona, napabona. KanoHnyeckre ypaBHeHHs, XapaKTEePUCTUKH, CBOMCTBA

33

[ToBepxHocT BTOpOro mnopsiika. OCHOBHBIE THUIBI MOBEPXHOCTEH M HMX KAHOHUYECKHE
ypaBHEHUS.

34

HccnenoBanue GopMbl MOBEPXHOCTH BTOPOTO MOPSAKA METOJOM CEUCHHUI.

35

Yro Takoe ¢pynknus. [Ipumep. CriocoOwl 3amanus pynkiuu. O6macte onpeneacHus GyHKIIUH.
Crnoxnas pysakuus. [Tpumep.

36

OcHoBHBbIE 2JIeMeHTapHble PYHKIMH U uX rpaduxu. DnementapHas ¢pyakuus. [pumep

37

IIpenen pynkuuu. beckoneuno Manble 1 6eCKOHEYHO OoblINe (YHKIIMHU, CBSI3b MEXKTY HUMY|

38

CBoiicTBa 6€CKOHEUYHO MaNIbIX (DYHKIIUH.

39

CgoiicTa nipenenoB GyHKIHN. 3aMedaTeIbHbIC TTPECIIbI.

40

HenpepsiBHOCTh QyHKIIMHU B Touke. CBOMCTBA (D)YHKIMNA, HETPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMPEPHIBHOCTH 3JIEMEHTAPHON (QYHKIIMH U €€ UCTIOJIb30BaHUE MIPU BBIUMCICHUN
[1pEJIETIOB.

42

CBoiicTBa ()yHKIMI, HETIPEPBIBHBIX Ha 3aMKHYTOM HHTEpBAJIE.

43

Touku pa3ppiBa PYHKIIMU U UX KIacCHPUKAIIHS.

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemectp

dopma
NpoBeIeHUs1
MPOMEKYTOYHOM
arTecTaunu

Kpurtepuu u HOpMbI OLIEHKH

Crynent HaOpan 40 u 6omnee
0aJuI0B, pACCYMTAHHBIX IO
dopmyie: (Cymma 6aioB 1mo
BCEM Y4EOHBIM MEPOIPHUITHUSM,
PeIyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO

TECTUPOBAHUS), pa3esi€éHHas Ha
2.

3auér (1o
1 HAKOMUTEILHOMY «324TEHOY
pEUTHHTY)




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

«HE 3a4YTCHO»

Crynent HaOpan menee 40
0aJIoB, PACCUUTAHHBIX 110
dopmyie: (Cymma 6aioB 1mo
BCEM yUEOHBIM MEPOTPHSITHSIM,
PeyCMOTPEHHBIM B Kypce +
PE3yNbTAaThl UTOTOBOTO

TECTUPOBAHUS), pa3fesi€éHHas Ha
2.




8.1. O0s13aTesibHAA IUTEpPATYypa

8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4eOHUK, ydeOHOE
nocooue, yaeoHo-
MeToaHuUYecKoe nmocoomue,
NPaKTHKYM, JAp.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HanmenoBanne OB5C

Iumaues B.C.

Bricmas matemaruka : yueoHuk / B.C.
Iumaues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee oOpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmias matemaTuka : yuebnuk / C.B.
PxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTpoHHsbIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

OBC
“ZNANIUM.COM”

Haaumnos FO.M. ,
XKypbenko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii I'".A. .

Maremaruka : yue6. mocooue /

FO.M. Manunos, JI.H. Xypbenko,

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; nox pen. JI.H. XKyp6enko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 3IEeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”

Hertspera O.M.,
Kypb6enko JL.H.,

MaremaTrKa B IprMepax M 3aj1adax : yuco.
nocobue / O.M. [lertspesa, JI.H.

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”




Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodoue, yue0Ho- HAY4YHOM
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, ouoéauorexe /
NPaKTHKYM, Ap.) HaumenoBanue 36C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpaszoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonosiHMTE/ILHAS JIMTEPATYPa
Tun (yueOHuk, yuedHoe KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoOHo-
' ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aroJjioBoK) MeToHIecKoe mocobHe, I'ox n3nanus ounodaunorexe /
HDPAKTHEYM, 1p.) HaumenoBanmue
IBC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 110 BBICIIEH MaTeMaTHKe. VYuyebHoe mocobue 2015 3BC
Tumnoseie pacyeTs : yaeOHOE Tocodue / “Jlanp”
JLA. Ky3neuoB. — 13-e u3g., crep. —
Cankrt-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JICKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS
cucreMa «Jlanby : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obpamenust: 25.10.2019). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNIen
2 | ®dwmmnosa E.E. , CepreeBa | Marematuka: YueOHnoe nocobue / E.E. YuebHoe nmocodue 2015 9BC
J.B., Cnoboxackas U.H. ®dunurmnosa, /[.B. Cepreena, “ZNANIUM.CO
N.H.Cnobonckas - Bonorma: BUIID ®CUH M”

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




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

Ne nocooue, y4eoHO- Hay-anou
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HanmeHnoBaHme
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., EpmakoBa | Bricias matemaruka. Yacts 1 : yueGHOE VYuyebHoe mocobue 2016 9bC
I'. M., MuxaneBa M. M. [u | mocobue / B. 1. benoycona, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii dhenepaibHbIi
yausepcuteT, ObC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Texkcr :
3JIEKTPOHHBIH // DNEeKTPOHHO-ONOInOTeUHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oopamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. IOJIb30BaTENeH




8.3. Ilepeuennr mpodeccuoHAJBHBIX 0a3 JAHHBIX M MHGOPMAINHMOHHBIX CIHPABOYHBIX
cucTeM

- Web of Science [DnekTpoHHBII pecypc| : MyabTUIMCHIUIIHHAPHAS pedepaTtuBHas 6aza
nanHbIx. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — 3. pyc., aHIJIL.

- Scopus [DnekTpoHHBIA pecypc] : pedeparuBHas 6a3a manHbix. — Netherlands: Elsevier,

2004— . — PexxuM gocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

- Elibrary [OnektponHsIil pecypc] : HayuHas 3JeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHII.

- Springer Link [DnextpoHHbIil pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyma : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHTJI.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJJIEKIHS 3JEKTPOHHBIX KHUT H3/aTENIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctymna : sciencedirect.com. — 3arJ. ¢ s3kpaHa. —
S13. anru.

- NEICON [DnekTpoHHBIH pecypc] : 2JIeKTpOHHAs HH(DOpMAITUS : apXUB HAYIHBIX KYPHAIIOB.
— Mocksa : HOUKOH, 2002—- . — PexxuMm gocTyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —

S3. pyc., aHr.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne PexkBU3UTHI JOTOBOpa
HaunmenoBanue I1O o N P
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 Windows OeccpouHas
Office Standart OeccpouHast

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPoIecca MO0 JUCHUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00pPaTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NPpaKTU4YeCcKUX U Ja0OPaATOPHBIX 3aHATHH,
MOMeIEeHHUH JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcsi (Homep ayIuTOPUM)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

YyeOHast ayautopusi AJis1 mpoBeAeHus 3aHATuil | CTONIBI  YUeHWYECKHUE JIBYXMECTHBIE U
JICKIIMOHHOTO TUIA. YueOHast ayAuTOpHs Uil | TPEXMECTHBIE (MOHOO10KH), CTOJI
MPOBEJCHUS 3aHITHI CEMHHApPCKOTO THIA. | MPENoIaBaTeIbCKUH, CTYyT
YyeOHass  ayauTopusi  AJs  KypCOBOIO | IMPEMOAaBaTeIbCKUN, JOCKa ayIuTOpHas
| | MPOSKTHpOBAHNS (BBIIIOJIHEHUSI  KYPCOBBIX | (MesIoBas)

pabor). YueOHast ayauTopust JUTsl TPOBEACHUS
TPYIIOBBIX u WHIBUTYaIbHBIX
KOHCYJIbTallMi. Y4eOHass ayauTopus IS
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJS H
npoMmexxyrounoit arrectanuu (I'-440)

VYueOHast ayauropust 1uisg nposeaeHus 3austuid | Cron IIPENOIaBaTENIbCKUML., Croubl
CEMHUHAPCKOro TUMa. YueOHas ayIuTopus Ul | ydeHUYecKkue (HauepTaTellbHbIEe), CTYJIbS,
5 | KYPCOBOro  MpPOEKTHPOBAHUSA (BBITIOJIHEHUS | JIOCKa ayIUTOpHas (MenoBast)

KYpPCOBBIX Pa00T). YueOHas aymauToOpus IJis
IPOBEJEHUS TPYNIOBBIX U MHIUBUAYAJIbHBIX
KOHCYJIbTAMi. Y4eOHass ayauTopws IS




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

IPOBEJICHUS 3aHATUI TEKYIEro KOHTPOJIS U
npomexxyrouHoi arrectauu (I'-405)

[Tomerenne st CaMOCTOSITEIBHONW PaOOTHI
crynenToB (I'-401)

CTOBI yYEHUYECKHUE, CTYIIbSl YYCHUYECKUE,
I1K c Beixogom B cetb MHTEpHET
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