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Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2026 r.

COI'NTACOBAHO

3aBeIyIOIIHUH Kad)CHDOﬁ «XUMHUYECKas TEXHOJIOTHUS U DGCVDCOC66D6)KGHI/IG»

« » 20 T. M.B. KpaBuosa
(noonucw) (1.0. ©amunus)

YTBEPXIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3zoBaHue"

(mpotokon 3acemanust Ne 1 ot 27.08.2021 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

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
MaTeMaTHKa (IIKOJIBHBIN Kypc), anredpa (IIKOJIBHBIA Kypc), reoMeTpus (IIKOIBHBINA Kypc), anredpa
Y Hayasa aHanau3a (LIIKOJbHBIN KypC).

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak

npemmectytomiee: "Bricmas maremaruka. JuddepenunanbHoe M MHTErpaqbHOE HCYUCICHHS
"Bricmias marematuka. Mi30paHHbIe pa3ieiibl BbICIICH MaTeMAaTHKHU .

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIMpYeMble KOMITeTeHHii Iliranupyembie pe3yabTaThbl
KOMIIETEeHIIUH o0yuyenust
(Kol ¥ HAMEHOBaHUE)

(KOoJ1 ¥ HAUMEHOBAHHUE)
OIIK-2. Criocoben OIIK-2.1. YmeeT nposoguth | SHATH:
UCIIONB30BaTh aHamn3 (GyHKIHIL, pelaTh 1. OcHOBHEBIE 3aKOHBI
MaTeMaTU4ECKHE, OCHOBHBIC 3a/1a4H TCOPUH €CTECTBEHHOHAYYHBIX JUCIUIIIMH
usuueckue, GUNKO- | geposTHOCTH U 2. Meronapl MaTeMaTHYECKOTO aHAIN3a
XMMHYECKHE, MaTeMaTHIeCKOIH 10 Oe301IeHOYHOM — MHTEpHpeTaluu

XUMHWYCECKHUEC METOAbI
JUTSL PEIICHUS 3a1a4
npodecCHOHANBHOM
JCSITETbHOCTH

CTaTUCTHUKH, PelIaTh
YpaBHEHUSI U CHCTEMBI

g depeHInaTbHbIX
ypaBHEHUI PUMEHHUTEIBHO K
peaTbHBIM TpoIIeccaM,
MPUMEHSATh MaTeMaTUYECKHE
METOIBI TIPU PEIICHUHN
TUIOBBIX MPO(ECCHOHATBHBIX
3amaqy

OMIIMPHUYCCKUX JaHHBIX.
2. MGTOI[LI peuieHrud MaTCMAaTUYCCKUX
3ala4 A0 4YUCIIOBOro MM JOpPYyroro

Tpebyemoro  pesynprara (Tpaduka,
(GbopMyIIBI H T.I1.)

Ymers:

1. PemaTp THUNOBBIE MaTeMaTHYEeCKHE
3aaun

2. IlepeBoauTh mpodeccuoHaNIbHbIE

3a/1a4yM C OMHCATEIBHOTO SA3bIKA Ha S3BIK
MaTeMaTUKH,  [PUMEHSATh  METOJbI
MaTeMaTH4eCKOIro aHa/In3a Ui
pemieHust 3amad4  MpodeccCHOHaTIbHON
JeSITeNbHOCTH




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJHUPYEMbIE . Ilnanupyemsble pe3yabTaThl
p py KOMIIeTeH Ui py pesy
KOMIIEeTeHI[ U o0y4eHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAUMEHOBAHME)
Baanern:
1. MeTtogamu MaTEMaTHIECKOI'O

ONMCAaHUA THUIOBBIX 3a/1a4, HYXKHBIX JJIS
MoMcKa MH(POPMALUHU, HEOOXO0IAUMOU
JUI PEIICHUs IIOCTAaBICHHOW 3a/ayd,
[oJlyyaTb Ha €€ OCHOBE TpedyeMble
JaHHBIE

2. Metonamu MaTEMaTHYECKOT O
ONMCAaHUA XHMHUYECKUX SIBJICHUH U
IIPOLIECCOB HA OCHOBE HAYYHBIX TEOPU,
KOHLENIHH, TOAX0I0B




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun N
Monyab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoi . Cemectp | OO0OBem, 4. baanel | UaTepakTus, 4.
(pasznen) DaGOTHI (yueoHoO¥ paGoThI) (HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 1. Jlex 1 Martpuupl, Buabl Matpull. JleiicTBus Ha 1 2 -
(DJIEMEHTHI TUHEHHON MarpuuaMu. Onpeaenurenan KBaapaTHIX
anreOpoI MaTputl. OnpeeTuTeIn BTOPOTO U TPETHETO
Moayinb 1. Cp Martpunel. Onpenenurenu. CUCTEMbl JTMHEHHBIH 1 28 -
(DneMEeHTHl JTMHEHHOH anre0pandeckux ypaBHCHUN
anreOpbI
Moaynb 1. Ip1 CrnosxeHuve, BBIMUTaHUE MaTPHIl. Y MHOKEHHE 1 2 -
(DN1eMeHTHI INHEeHHOH MaTpuLbl Ha yucio. [Ipoussenenue MaTpuil.
anreOpbI Brruncnenue onpenenureneit 2-ro u 3-ro
MTOPSIAKOB TIO OTIPEIEIICHUIO.

Moaymns 1. Ip2 Bo3senenne marpuiibl B cTeneHb. Beiunciaenue 1 2 -
(DJIeMEHTHI TUHEHHON MaTpUYHBIX MHOTOUIEHOB. TpaHCIOHUpPOBaHUE
anreOpoI MaTpHI

Mopymns 1. Jlex 2 Onpenenuteny n-ro NOpsaKa U KX CBOMCTBA. 1 2 -
(D7IeMEHTHI INHEHHOH MUHOPSHI ¥ UX aNredpandecKkre TOTOTHEHHS.
anreOpbI

Monyns 1. IIp 3 Brluuciienue onpenenureneil KBagpaTHbIX 1 2 -
(DNeMEeHTHI TMHEHHON MaTpPHII B Pa3JI0KEHUH 10 CTPOKE (CTONOILY).
anreOpoI

Mopynsb 1. Hp 4 Brruncnenue onpeaenureneit ¢ UCMOJIb30BAHUEM 1 2 -
(DNEeMEHTHI JIMHEHHOM CBOWMCTB.
anreOpoI

Mopymns 1. Jlex 3 Oo6parnas matpuna. Crioco0bl HAXO0XKICHUS 1 2 -

(971eMEHTBI JTHHEHHOMN
anreOpsl

oOpaTHO MaTpuipl. PaHr MaTpHUIBL




DopMBbI TEKYLLET0

Bun N
Monyab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoi . Cemectp | OO0OBem, 4. baanel | UaTepakTus, 4.
(pasznen) 260TL (yueoHoO¥ paGoThI) (HauMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Mognyns 1. Ip 5 1 2 -
OIICMEHTBI JTHHEHHOH BhIYHCIIeHHE 06PATHOI MATPHIIEL.
anreOpoI
Monynsl. Ip 6 1 2 -
DeMeHThI JIMHEHHOU HaXO)KHeHI/Ie paHra MaTpun pa3jJIniHbIMA
anre6p]ﬂ METOAaMU.
Monynsl. Jlex 4 CucteMbl TUHEHHBIX anTreOpanyecKux 1 2 -
(DIIeMEeHTBI TUHEHHOMN ypaBHeHwmit (CJIAY): OCHOBHBIC IOHATHS U
anreOpoI OTIpe/IeIICHUSI.
Monynsl. Hp 7 . . 1 2 -
DreMeHTHI JTHHEHHOM Pemmenne cucteM n TMHEHHBIX ypaBHEHUH ¢ N
anreGpbI HEM3BECTHBIMH.
Mopynbl. IIp 8 1 2 -
DIeMEHTHI THHEHHOM Pemenme CJIAY metomom Iaycca.
anreOpbI
Mopymns 1. Jlek 5 CucteMbl TUHEHHBIX OJHOPOIHBIX YPABHEHHIHA. 1 2 -
(DNeMEeHTHI TUHEHHON Uccnenoanue CJIAY.
anreOpbI
Monyns 1. Ip 9 1 2 -
DeMeHTbl JIMHEUHOU Uccnenosanue CJIAY. OHpe}leHeHI/Ie
anre6pol (hyHIaMEHTAJIEHOW CHCTEMBI PEIIeHHI.

Mopymns 1. Hp 10 1 2 20 - KonrtponbHas padora 1 mo
(DJIeMEHTHI TUHEHHON KontpossHras pabora Ne 1 «SnemeHTsI reMe "' DJIeMeHTHI TMHeHHOU
anre6p],] HI/IHeﬁHOﬁ aHFe6pBI» anre6p1)1"

Mopyns 2. Jlexk 6 BekTopbl: OCHOBHBIE MOHSTHUS U ONPEEICHHUS. 1 2 -

(JIIeMEHTHI JIuneiinble onepanuu Haj BekropaMu. IIpoexnus

BEKTOPHOH aireOpsI

BEKTOpPa Ha OCbh, €€ CBONCTBA. [IpAMoyroiabHbIE
KOONTTUHATEI REKTONOR HA TTIOCKOCTU U R




DopMBbI TEKYLLET0

Bun .
Monyab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoi . Cemectp | OO0OBem, 4. baanel | UaTepakTus, 4.
(pa3neur) 260TL (yuedHoli padoThI) (HamMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)

Monyns 2. Ip 11 5 5 1 2 -
D1eMeHThI 3amaun Ha npocTeiinie NeHCTBUS Hax
BEKTOPHOU anreOpsl BEKTOPaMH.

Moznyn 2. Ip 12 JluHeiiHas 3aBUCHMOCTb BEKTOPOB Ha 1 2 B
OTEMEHTBI 5 IJIOCKOCTH U B IPOCTPAHCTBE. Paznoxenue
BEKTOPHON aJIreOpel BEKTOpA 110 6A3UCY HA IIOCKOCTH.

Moayis 2. Jlex 7 1 2 -
S IeMeHRTEL CxaJsipHOe, BEKTOPHOE ¥ CMEIIAHHOE
BEKTOPHOH aire6psl NPOU3BEICHHE BEKTOPOB.

Monyns 2. IIp 13 BblunciieHde CKaNApHOTro MPOU3BeIeHUs 1 2 -
3neMeHbe BexTopoB. Ero cpoiictea. Hanpasnsommue
BEKTOPHOH anreOpsl KOCHHYCBI BEKTOPA.

Mopnyis 2. Ip 14 1 2 -
JTeMeHTEI 3aa4u Ha BEKTOPHOE M CMELIaHHOE
BEKTOPHOI1 anreGpsl NPOU3BEJICHHE BEKTOPOB.

Mopyns 2. JIex 8 ITonsiTHE N-MEPHOTO BEKTOPA U BEKTOPHOTO 1 2 -
DJIeMEHTBI npocTpaHcTBa. PasmepHocTh 1 6asuc
BEKTOPHOH anreOpsbl BEKTOPHOI'O MPOCTPAaHCTBA. EBKIINI0BO

Monyns 2. Ip 15 1 2 -
) JIeMEHTRI [peoOpazoBaHKe KOOPAUHAT BEKTOPA IPH
BEKTOPHOU aJIreOpsl nepexozie K HoBoMy Gasucy.

Monyns 2. Ip 16 1 2 -
JIeMEHTEL CoOcCTBeHHbIE 3HAUCHUS U COOCTBEHHBIE
BEKTOPHOH aire6psl BEKTOPBI MaTPHUIIbI INHEHHOTO TPe0Opa3oBaHHs.

Mogynsb 2. JIek 9 KommnekcHsie gucna. Anredbpandeckas 1 2 -
JJIeMEHTBI (bopma KoMILIeKkcHOro yncia. ['eomerpuueckast

BEKTOPHOU aireOpsl

MHTEPIPETALMS KOMIUIEKCHBIX YUCEIL.
Tpuronomerpuueckas popma KOMIIIEKCHOTO
yucna. Onepanuy HaJl KOMITIEKCHBIMH YHCJIAMH




DopMBbI TEKYLLET0

Bun N
Monyab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoi . Cemectp | OO0OBem, 4. baanel | UaTepakTus, 4.
(pasznen) 260TL (yueoHoO¥ paGoThI) (HaMMeHOBaHHUe
P OLIEHOYHOI'0 CpeaCcTBA)
Mozmyss 2. Ip 17 1 2 -
DIIeMEHTEI 3amaun Ha KOMIUIEKCHBIE YUCTA.
BEKTOPHON anreOpsI
Mopymns 2. Hp 18 1 2 20 - KoHTpoapHas padota 2 1o
DIeMEHTHI KOHTP(VJHI’H” pabora Ne 2 «3nemeHTI TeMe "DIIeMEHTHI BEKTOPHO#M
BEKTOPHOU aJreOphl BEKTOPHOI alreOphi». anreOpor”
Mopymns 2. OCHOBHBIE TIOHATHS BEKTOPHOI anreOpsl. basuc. 1 27,75 -
DIeMEHTBI Cam IMepexo oT ogHOTO 6a3uca K APYromy.
BEKTOPHOU aireOpsbl CkansipHO€, BEKTOPHOE, CMEIIAaHHOE
nnnnnnnnnnnnnnnnnnnnnn L Assrrmnsrnysryn syyxnma
Moy 3 Jlex 10 IIpsimoyronbHasl ¥ NOJISPHASL CHCTEMBI 1 2 -
AHaITUTHYECKAS
KOOpAMHAT Ha MI0CKOCTH. CBsA3b KOOPIUHAT.
reOMETPHsI Ha I N
pocrTeiiiiie 3a1aun Ha IWIOCKOCTH. [Ipsimast
[LIOCKOCTH 1 B JIMHHS Ha IJIOCKOCTH. B3aMHOE pacmoioKeHue
MPOCTPAHCTBE JIBYX TPSMBIX HA TIOCKOCTH.
Mopyns 3 Hp 19 1 2 15 - KomnokBuym o moaynsim Ne
AHATHTIIECKAs KostokBuym mo momysim Ne 1-2. 1-2.
reoMeTpHsl Ha
INITOCKOCTIA A R
Monyns 3 Ip 20 1 2 -
AHaTUTHICCKAS 3a1aun Ha OPAMYIO JIMHUIO HA [IIOCKOCTH.
reoMeTpHsl Ha
IMOIOCKOCTIA A R
Moayus 3 Jlex 11 1 2 -
AHATHTINECKAA KpuBbie BTOpPOT0o HOPSI/IKA: OKPYKHOCTb,
FeOMETPILT Ha 9JUIMIC, Tapaboa, runepooa.
[IOCKOCTH H B
[IDOCTDAHCTRE
Monyns 3 Ip 21 1 2 -
IAHanUTHYECKas

reoMeTpus Ha
MIOCKOCTU U R

33,&3‘11/[ Ha KPHUBbLIC BTOPOT'O MMOPsJKaA.




DopMBbI TEKYLLET0

reoMeTpusl Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

PACIIOJIOKEHHUE IMTPAMBIX B IPOCTPAHCTBE.

Bzaumuoe PAacCIIOJIOKEHHNE HpHMOﬁ U IINIOCKOCTH

B ITPOCTPAHCTBE.

Bun .
Monyab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoi . Cemectp | OO0OBem, 4. baanel | UaTepakTus, 4.
(pa3neur) DaGoTHI (yuedHoli padoThI) (HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Mozmyss 3 Ip 22 1 2 -
A HATHTHYCCKAS ITonsipuas cucrema koopauHat. [loctpoenue
reomMeTpus Ha KPUBBIX B HOH}IpHOﬁ CHUCTEME.
MIOCKOCTH U R

Mopyns 3 JIex 12 Ksanparuunsie hopmer. [IpuBenenue 1 2 -
|AHaTUTHYECKAS MAaTpPHIIBI KBAAPATHIHON (HOPMBI K
reoMeTpHs Ha JIuaroHansHoMY BHUy. OOliee ypaBHEHUE

Monyas 3 Ip 23 1 2 -
/AHATHTHIECKAs 3agaun Ha KBaJApaTUIHEIE (POPMEL
reoMeTpusl Ha

Monyab 3 IIp 24 [TpuBeeHNe OOLIErO yPaBHEHHS KPUBOIA 1 2 -
AHaTUTHICCKAS BTOPOTO MOPS/IKA K KAHOHMYECKOMY BULY.
[eoMeTpus Ha IIpeo6pa3oBaHne KOOPAUHAT.
NOOCKQACTIA I R

Mogyns 3 Jlex 13 1 2 -
AHaTUTHYECKAS

ITnockocTh B mpocTpaHcTBe. B3anmuoe
reoMeTpusl Ha o
PAacCIONI0KEHHE TIIOCKOCTEH.

[UIOCKOCTH U B
POCTpaHCTBE

Mogmyns 3 Ip 25 1 2 -
AHaTUTHYECKAS
reoMeTpusi Ha 3a1auu Ha TIOCKOCTH B IIPOCTPAHCTRBE.
[UIOCKOCTH U B
[IPOCTPAHCTBE

Monyns 3 Ip 26 1 2 -
IAHaTUTHYECKAst

3aauu Ha B3aMMHOE PACIIONIOKECHHE
reoMeTpusi Ha .
IUIOCKOCTEH B MPOCTPAHCTBE.

[UIOCKOCTH U B
[IPOCTPAHCTBE

Monys 3 Jlex 14 [psimast TuHKS B TPOCTPaHCTBE. B3anMHoe 1 2 B
AHaTUTHYECKAS




Monyab
(pasznen)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

O0beMm, .

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Mopynsb 3
IAHATTUTHYICCKAS
reoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

TIp 27

3agaun Ha IPAMYIO B IPOCTPAHCTBE.

Monyns 3
IAHATUTAYECKAS
reoMeTpHsl Ha
IIOCKOCTH U B
IIPOCTPAHCTBE

IIp 28

3amaun Ha B3aMMHOE PACTIONOKEHUE MTPSIMBIX
U MIJIOCKOCTEN B IPOCTPAHCTRE.

Momyns 3
IAHaIUTHYECKaS
reoMeTpHsl Ha
TUIOCKOCTH U B

DOCTDAHCTBE

Jlek 15

[ToBepxHOCTH BTOPOTO MOPSIKA.

Moayns 3
IAHaTUTHYECKAS
reoMEeTpHs Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

IIp 29

ITocTpoeHne MOBEPXHOCTEH BTOPOTO MOPSIIKA
10 MX KAHOHUYECKHM YPaBHEHHUSIM.

Momyns 3
IAHaTUTHYECKAS
reoMEeTpHs Ha
[JIOCKOCTH U B
IIPOCTPAHCTBE

ITp 30

KontponsHas pabora Ne3 mo teme
" AHaNUTHYECKAsl TEOMETPHS Ha IUIOCKOCTH U B
npocrpaHctae”

20

KontponsHas pabora Ne3 mo
reme "AHanuTH4eckas
reoMeTpHsl Ha INIOCKOCTH U B
rpoctpaHcTae”

Monyns 3
IAHaTUTHYECKAS
reoMeTpust Ha
IIOCKOCTH U B
MPOCTPAHCTBE

JIek 16

OO1ee ypaBHEHHE TIOBEPXHOCTH BTOPOTO
nopsiaka. BeIposkaeHHbIE TOBEPXHOCTH BTOPOTrO
TopsiIKa

Mopynsb 3
IAHaTUTHYECKAS
reoMeTpust Ha
IUIOCKOCTH U B
[IPOCTPAHCTBE

Ip 31

Komnoxsuym no moaysto Ne 3 o teme
" AHaUTHYECKAsl TEOMETPUS Ha IUIOCKOCTH U B
pocTpaHcTBe"

15

Komnoxsuym no moxyio Ne 3
1o Teme "AHanuTH4ecKas
FeOMETPHsI Ha MIIOCKOCTH U B
IpocTpaHcTBe".




DopMBbI TEKYLLET0

Cxema pacyeTra UTOroBOro 6ajjia
(Cymma GamnoB mo BceM y4eOHBIM MEPONPHUSATHSM, NMPEIyCMOTPEHHBIM B Kypce + pe3ylbTaThl UTOTOBOTO TECTUPOBaHMS + Oayuibl 3a

MOCENIAeMOCTh ), pa3aenéHHas Ha 2. K momyuyeHHOMY pe3yabTaTy npuOaBIIsIrOTCs OOHYCHBIE OaslThl.

Bu .
Monyab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoi . Cemectp | OO0OBem, 4. baanel | UaTepakTus, 4.
(pasznen) DaGoTHI (yueoHoO¥ paGoThI) (HaMMeHOBaHHUe
OLIEHOYHOI'0 CpeaCcTBA)
Mognyns 3 1 28 -
IAHaTIUTHYECKAS Hp?[Ma?[ Ha miockocTHy. ITimockocTs u npsMmas B
r€OMETPHSA HA Cam IIPOCTPAHCTBE. KpI/IBLIC BTOPOI'O IMOpAAKaA.
IMJIOCKOCTHU U B HOBCpXHOCTI/I BTOPOI'O ImOpsaKa
MPOCTPAHCTBE
Icmy BricTaBieHue 6aioB 3a MOCEIAaeMOCTh 1 0 10
Ip 32 Utorosoe tectupoBanue uepe3 LT 1 2 100 - TectupoBanue
T1A [IpomexyTodHas arrectanus (3a4€T 1O 1 0,25 -
HAKOIIUTEIILHOMY PEHTHHTY)
bb BonycHple Oamsl (32 ydacTue B 20
KOH(EpEeHIMIX, OTMMITHAIAX )
Hroro: 180 120




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B nmucnumummae "Beicmias MaTemaTtwka. JJEMEHTHI BBICHIEH anreOpbl W TEeOMETpPHH'
HCIIOB3YIOTCS

TEXHOJOTHSI MOAYJIBHOTO M OJOYHO-MOIYJIBLHOTO OOy4deHus (colepikaHue Yy4eOHOTo
Marepuana XECTKO CTPYKTYPUPOBAHO B IEISAX €ro MaKCHMAJIbHOTO YCBOCHHUS, COIPOBOXKIACTCS
00s13aTeTbHBIMH OJIOKaMU YIIPAXKHEHUW U KOHTPOJIsA);

TEXHOJIOTHSL pPa3BHBAOMICT0 00ydeHus (MPOBEACHHME JIEKIMM, IPAKTHYECKUX 3aHATHH,
KOHTPOJIbHBIX padoT, 3auéTa);

TexHOJIOTHs ¢ dEepEeHITMPOBAHHOTO 00yUeHHUs (TIPeAararoTCs 3aJlaHus Pa3IudHOrO YPOBHS
CJIIO’)KHOCTH);

MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU (TIPUMEHEHUE Y4YEOHBIX 3JICKTPOHHBIX
W31aHuM, pecypcoB ceTu HTepHET, OCYIIECTBICHUE TECTOBOI'O KOHTPOJISI 3HAHUN yUalUXCsl).

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JTUCHHUIIINHBI

OCHOBY TEOpETHYECKOro OOy4YeHHS CTYJEHTOB COCTAaBJISIOT JIEKIMH, B XOJ€ KOTOpOM
IIperoiaBaTelb U3jaaraeT OCHOBHbIE, Hau0oJiee CII0KHbIE OHATHUS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETHYECKHE M MPAKTUYECKHE MPOOIeMbl, TaéT PEKOMEHAAUNHU JUIS NPAKTUYECKOTO 3aHATHUS U
yKa3aHUsl JUIs BBIOJIHEHHSI CAMOCTOSATEIbHOM paboThI.

B xoxe neKUMOHHBIX 3aHATHHA OO0yYaromEeMycsi HEOOXOJMMO BECTH KOHCIEKTHPOBAHHE
yyeOHOro Matepuana, oOpaias BHUMaHME Ha (OPMYJIMPOBKH, PACKPBIBAIOLIME COJCpKAHUE
M3ydaeMOl AMCUMIUIMHBI "Bpicmias mareMaTwka. DJEMEHTHl BBICHICH anreOpbl W reoMeTpun’.
XKenatenpHo oOcCTaBIATE B pabOYMX KOHCIEKTaX IO, HAa KOTOPBIX JieNaTh IOMETKH,
MOoAYEPKUBAIOLINE 0COOYIO BXKHOCTh TEX WJIM UHBIX TEOPETUYECKUX MOTOKEHUMH.

CamocrosTenbHas paboTa CTYACHTOB SIBISETCS Ba)KHBIM BHJIOM Y4YeOHOH AEATENbHOCTH.
CaMmocrosiTenbHasi paboTa BBINOJNHSETCS BO BHEAYAUTOPHOE BpeMsl MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE IIPEIoiaBaTes, HO 0€3 ero HeMmocpeICTBEHHOTO Y4acTHs.

B nporecce camocTosTenbHONW pabOTHI CTYJAEHT MPHOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIEHBIM CyOBEKTOM yueOHOI
NeSITEIbHOCTH.

B XoJe moAroToBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET M3YYUTh KOHCHIEKTHI JEKLIUH, U
PEKOMEH/I0BaHHYIO JIUTEPATYPY, YUECTh PEKOMEH 1ALl IPENo1aBaTeIsl.

Ha mpakTudeckux 3aHATHAX CTYIEHTHI PELIAlOT 3a7a4i 10J PYKOBOJICTBOM IIpENnoaaBaTels.
[IpakTHueckue 3aHATHSA MOCBAILIEHBl M3YUYEHUIO Hanbosiee Ba)KHBIX U CJIOXKHBIX TeM Y4eOHOM
JUCLIUIUIMHBI U CIIYKAT Ul 3aKpEIIEHUs] U3y4YEHHOTO MaTepHara.

BaxHpIM KpuUTEpHEM YCBOEHUS! TEOPUH SIBISETCS YMEHHUE pelaTh 3aJaud Ha MPOUIEeHHBIN
matepuan. Ilpu pemeHun 3agady HYKHO OOOCHOBAaTh KaXKABIM ATall peleHHs, HCXOId U3
TEOPETHUYECKUX IMOJOKEHUM HU3ydaeMoro Kypca. Ecii cTyAeHT BUAUT HECKOJIBKO MyTEH PEIICHMS,
TO OH JOJDKEH CpPaBHUTh MX M BBIOpaTh caMblil pallMOHAIbHBIA. PemieHue 3agady ¥ MpUMEpOB
clieqyeT u3Jaratb MoApoOHO, BBIYMCIEHHUS pacmojiaraTb B CTPOIOM  MOPSJIKE, OTHENss
BCIIOMOTATeNIbHbIE BEIYMCIICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET ClleyeT MPOBEPSTH CIIOCOOaMH,
BBITEKAIONIMMU W3 CYIIECTBA JAaHHOW 3anaud. PemieHue 3amad ONpenesi€HHOro TUNa HYKHO
MIPOAOIKATh IO IpUOOpeTEeHHs TBEPIBIX HABBIKOB B PELLICHUH.

[To 3aBepiieHHI0 M3yYye€HUS MOAYINS TMperoAaBaTellb MPOBOJUT KOHTPOJBHYIO paboTy ¢
LIEJIbIO TIPOBEPKU U OIIEHKH 3HAHWWA M YMEHMH CTYJIEHTOB. 3a/1aHusi KOHTPOJIbHOU paboThl JOJKHBI
OBITH BBINIOJHEHBI AKKYpPaTHO, MOCJIEI0BATEIbHO, OOOCHOBAaHUE PELIEHUS U OTBET 00s3aTeNbHbI B
Kaxa0M 3anaHud. [Ipy BBINOJHEHUH KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCHOJIb30BAHUE
MOOMJIBHBIX YCTPOWCTB U Ta/IKETOB.

KonnokBuym — 310 (hopma mpoBeneHHsI Y4eOHOTO 3aHSATHS, HAllpaBlIieHHAs Ha MPOBEPKY U
OLICHMBAHME TEKYILErO0 YpPOBHS 3HAaHUU CTYACHTOB. KOJUIOKBHUYM INpPOBOOUTCS B NHCBMEHHON
dbopme 2 paza B cemecTp.



IIpy 1OATOTOBKE K MTOIOBOMY TECTHUPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4UTh
KOHCIIEKTbl JICKIMI W PEKOMEHJOBAaHHYI0 OCHOBHYIO M JOIOJHHUTEIBHYIO JIMTEpaTypy,
IIPOCMOTPETh PELICHUS OCHOBHBIX 3aJa4, PEIIEHHBIX CaMOCTOATEIBHO M Ha IPAKTHYECKUX
3aHATUSAX, 4 TAKXKE COCTABUTh IMCbMEHHBIC OTBETHI Ha BCE BOIIPOCHI, BBIHECEHHBIEC HA 3aU€T.



7. OuneHo4YHbIe CPpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBanue
P (nJ1u ee yacTu) OIIEHOYHOT0 CPeJCTBA
1 OIIK-2.1 KontponbHas padota 1 o reme
"DNeMeHThI TMHEHHOU aJreOphl’
KonTponbnas pabota 2 o teme
1 OIK-2.1 3 b

"JeMeHThI BEKTOPHOU aJIreOphl”

Kontposbnas padora 3 o teme "
1 OIlK-2.1 AHanUTUYECKasi TeOMETPHS Ha TIOCKOCTH
U B IIPOCTPAHCTBE "

Komnoksuym 1 o Temam "nemMeHTHI
1 OIlK-2.1 JUHEHHOH anreOpsl’” u " IIeMeHThI
BEKTOPHOM anreOpsl’

KomnokBuym 2 nio teme "AHanuruueckas

1 OIlK-2.1 reOMeTpHs Ha INIOCKOCTH U B
IPOCTPAHCTBEN

1 OIlK-2.1 Bomnpocs! k 3auéry NeNe 1-60

1 OIlK-2.1 Wtorosoe TectupoBanue uepes3 LT

7.2. TunoBble 3aJaHUS] MJIU HHbIE MaTePUAJIbl, HEOOX0IMMBbIe /ISl TeKYILero KOHTPOJIsi

7.2.1. KourpoJuabHuasi padora 1 mo teme "Dj1eMeHThI JUHEHHOH aJreopon’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunossle NpuMepsbI 3aJaHUI

Bapmuanr 1
1 21 2 10
1. Haiitu npoussenenue marpuy ABu BA,ecrm A=|3 4 0|;B=-3 0 1
0 21 1 20
1 0 2 -3
2. BerancnauTe onpeenuTenb 4213 .
5 2 3 O
6 0 3 7

3. Pemuth cucremMy MeTonoM Kpamepa
2X1—-X2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8
4, Pemuts CUCTCMY CPCACTBAMU MATPUIHOT'O HCUHUCIICHUS:
2X1—Xo2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8
5. Pemuts cucremy Meronom I'aycca
2X1—Xo—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8




Bapuant 2

4 2 6 0 3 8
1. Haiitu npousBenenue matpuit AB u BA,ecm A=|0 1 2|;B=[2 1 7
5 7 3 1 35
2 8 1 4
9 7 5 3
2. BeruncnuTh onpeeauTeNb
3216
01 2 3
3. Pemmuts cucremy metogom Kpamepa
2X1-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
4. PemuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
2X1-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemutsb cucremy metonom [aycca
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
Bapuanr 3
2 7 5 1 5 3
1. Haittu npousBenenue matpurt AB u BA,ecru A=|0 1 3|;B=|7 9 11
4 2 8 2 1 0
3 71 2
) B 9 6 21
. JUTETh :
BIYUCIIUTH ONPENEITUTE 35 4 8
1 2 5 3

3. Permuth cucremy mMeroom Kpamepa
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

4, Pemuts CUCTCMY CPCACTBAMU MATPUIHOT'O HCUHUCIICHUS:
2X1 -3 X2+3X3=3
6 X1 +9X2-2X3=-4
10 X1 +3 X2 -3X3=3

5. Pemuth cuctemy meronom ["aycca
2X1-3X2+3X3=3
6 X1+ 9X2-2X3=-4
10 X1 +3 Xz -3X3=3

Bapmuanr 4



530 4 2 3
1. Haiitu npousBenenue matpuit AB u BA,ecm A=|2 1 7|;B=|3 2 4
1 35 2 4 3
2 4 5 7
01 3 2
2. BoluucauTh onpeaenuTelb
2 7 8 1
01 2 3

3. Pemmuth cucremy metogom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xy +2X3=-1
4. PemuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xo +2X3=-1
5. Pemutsb cucremy metonom ['aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xo +2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KonrponbHas paGora 1 BBINOJHSETCS CTyAEHTAaMH Ha HpakThdeckoM 3aHsATHH 10, Ha
BBITIOJTHEHUE Pa0OTHI OTBOIUTCS 2 yaca. [Ipy BBINMOIHEHUH KOHTPOJIBHOM pabOThI CTYE€HTHl MOT'YT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENIIMH HMH(OpManuu (KOHCIEKTaMHU JIEKLUH M MPaKTHYECKUX
3aHSATUN, CHOPAaBOYHBIMU MaTepualaMu, YydyeOHHKaMHU, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3anpenieHo noiab30BaThCsI MOOUIBHBIMU YCTPOUCTBAMH U TaPKETaMH.

Kpurepun onenkn:
KonTponbHast paboTa cogep uT 5 3a7aHuii, Kaka0e 3ajaHie oleHuBaeTcs B 4 6aios.

— 4 Gania BBICTABIISETCS CTYJEHTY, €CIIM PELICHO BEPHO BCE 3a/1aHUE;

— 3 Oajuia — eciy 3a/1aHU€E PEIIEHO, HO TOMYIIEHb] BEIUUCIUTENIbHBIE OIIMOKH, X0 PELICHUs
BEPHBIN;

— 2 0ana — eciii 3a/laHue BBITIOJTHEHO HE TTOJIHOCTHIO, JIN0O JOMYIIEHBI TPyObIe OTHOKH,
BIIMSIIOIME HA X0/ PELICHUS 3a/]auu;

— 1 Gamn — ecTh NpaBUIIbHBIE MOJIXO/IBI K PEIICHUIO, HO 33/1aHH€ HE BBIIOJIHEHO;

— 0 6amoB — ecM CTYJSHT HE BBIIOIHUII 33/1aHUE (X0 pellieHHs] HEBEPHBIii) JINO0 He
MPUCTYHAJ K €r0 BHIMOJIHEHHIO.

7.2.2. KourpoJjabHasi padora 2 o Teme ''JjaeMeHThI BEKTOPHOM aareopn!’’
(HauMeHOB8aHIUe OYEHOUHO20 Cpedcmaa)

Tunossie NpuMepsbl 3aJaHU
Bapuanr 1.

1. Pa3jiokuTh T€OMETPHUYECKH M aHATUTHIECKH BEKTOP C IO BEKTOpaM d H l;, ecm a=-1i-
J; b=i+3]; c=2i+3].
2. JlaHBI BEKTOPHI c_z={2, 3,4}, l_)={-1, 5, 5}. Haiitu: 1) (;l, Z_J); 2) ‘5‘ ;

_ N _ _ —0 _
3Q2a+b, b);4) an(a+b);5) a -opra.



— — - = N —_ — _ N _
3. Jlausl BekTOpel a=2m+n; b=3 m-2n,rne ‘M‘:Z; ‘n‘:3;(m ) n)=%

_ - A -
Haiir: 1) (a, b); 2) [a]:3) (a , b); 4) np;(a+b).
4. HaiiTu muiomaap napauienorpaMMa, HOCTPOEHHOT0 Ha BEKTOpax
— —_ — — R — —_ — N _
a= m-2n;, b=3m+2n,rne ‘mHn‘:& (m,n )=Z.
5. lansl KoopauHaThl BepiuH nupamuasl A A, AsA,  A(4,0,0);, A, (-2, 1, 2); As(1,
3,2); A4(3,2,7). Tpebyercst cpencTBaMH BEKTOPHOMU anreOpbl HANTH:
— yron Mexnay pebpamu A (A, n A Ay,
— momans rpanu A (A H A 3,

— 00BeM nmupamMu/ibl.

Bapuanr 2.

1. PaBHO)KI/ITB FeOMeTpI/I"ICCKI/I M QHAJIMTHYCCKH BCKTOP d IIO BEKTOpam b n C cClin a 31
-] b 21+2] C—-l+3]

2. JlaHBI BEKTOPHI a:{2, -1, 0}; Z_):{-l, 1, 2}. Haiitu: 1) (c_z, Z_)), 2) ‘5‘ ;
_ _ N _ - —0 _
3)(a-b, a);4) np;(a+b);5) a -opra.

3. JlaHBI BEKTOPHI 4 = 2p q b 3p+2q e ‘p‘ ‘q‘ =1;(p,q )——

Haitr: 1) (a, b 2) [ :3) (a , b 4) npj (a+b),

4. Haiftu muiomaap nmapasuienorpaMMa, TOCTPOSHHOTO Ha BEKTOpax
VAN

a=3m-n; b= 2m+n rie ‘m‘ ‘

- T
no)=—.

6
5. lansl KoopauHaTh! BepiuuH mupamMuael A (A, A3A,  A(1,-1,0); A,(4,5,-2); As(-

1,3,0); As(6, 1,5). Tpebyetcs cpencTBaMu BEeKTOPHOH anreOpsl HAUTH:
— yron Mexnay peopamu A 1A, n A Ay,
— miomazas rpaHd A (A H A 3,

— 00BeM UpaMHUJIBI.

Bapmuanr 3.

1. Pa3noxuth reomeTpudecku U aHanmutuaecku Bektop C mo BekTopam a m b, ecim a =2

i b=i-2j; c=2i+3].
2.J1aHbI BEKTOPBI c_l={2, -2, -2}, B={-2, 3, -6}. Haiitu: 1) (;l, B), 2) ‘5‘ ; 3) (c_l+[; , a- [;),
4) np; (a+b);5) b°-oprb.

- - _ - _ — — —_Ar_ 9
3. Jlanw BexTOpHI A= M-2n; b=3 m+n, e ‘m‘=3;‘n‘=2;(m, n)zg 73



Haitri: 1) (a,b); 2) \5\;3)(%5? a-b); 4) np; (a+b);

4. Haiitu ImIom@anab nmapajuieiaorpaMma, HIOCTPOCHHOI'O Ha BEKTOPax
A

e e
3

a= ;1-25; B:3m+n,me ‘171‘:3;‘2‘=2;(m, n)y=—r

5. lansl koopauHaTHl BepnH nmupamuasl A 1A, A3A 4. A (1, 3, 5);

A, (0,2,0); A35(5,7,9); As(0,4,8). Tpebyercs cpencTBaMH BEKTOPHOI anreOpbl HANTH:
— yron Mexnay pebpamu A (A, n A Ay,

— momans rpanu A (A H A 3,

— IMPOCKIHIO BCKTOPA Al A3 Ha Al A4

— 00BEM MUPaAMUJIBL.

Bapuanr 4.

1. Pa3noXuTh reOMETPUIECKH U aHATUTHYECKH BEKTOD C 1o BEKTOpaM au B, ecmn q=4
i b=2i43]; c=4i+2 ],
2. JlaHbI BEKTOPBI 6_12{2, -3, 1} Z_):{-Z, 6, 3}. Haiitu: 1) (c_l, B), 2) ‘5‘ )

3)(a+b,2a-b);4) np;(a+b);5) b"-oprb.
3. JIaHBI BEKTOPHI 2123;1-5£; 522;7+5,rz[e ‘%‘:2;‘7_1‘:1; (;1, 7_1)2%
Haiiri: 1) (a, b); 2) \5\;3)(2#[3 ,2a-b); 4) np;(a+b);

4. Haiftu muiomaap nmapasuiesiorpaMMa, TOCTPOSHHOTO Ha BEKTOpax
A

a=3msn b=2men e =2 =t (| ="
5. lansl koopauHATH! BepuinH mupamuasl A 1A, A3A, A (3B, -5 2); A,(4,51); As(-3,
0, -4); A4 (-4, 5, -6). Tpebyercs cpencTBaMu BEKTOPHOU anreOpbl HAUTH:
-yron mexny peopamu A 1A, n A Ay,
—futomans rpaHud A A ) A 35

TIPOCKIOUIO BEKTOPA Al A3 Ha Al A4

-00bEM TUPAMUJIBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHUS
KonTponbHast pabora 2 BBINOJNHAETCS CTyJE€HTaAaMH Ha MpaKkTUYecKoM 3aHsATHM 18, Ha
BBINOJIHEHUE PaObOThl OTBOAUTCA 2 yaca. [Ipy BRIMOTHEHUH KOHTPOJIBHOM pabOThl CTYIEHTBI MOT'YT
MO0JIb30BaThCsl OYMaKHBIMH HOCHTEIIIMH HMH(pOpMaIMu (KOHCTIEKTAaMH JIGKIUH M TPAKTHYSCKUX
3aHATHH, CHPAaBOYHBIMH MaTepUalaMu, Y4eOHHKaMM, Y4eOHO-METOAMYECKUMH IOCOOUSMHU).
3anperieHo nojab30BaThCs MOOMIBHBIMU YCTPONCTBAMU U TaKETaMU.

Kpurepun oneHku:
KonTponpHast paboTa COAepX UT 5 3a7aHuii, KaKI0e 3aJaHie OIleHUBAeTCs B 4 OaIIoB.
— 4 Ganna BBICTaBISIETCS CTY/ACHTY, €CJIM PEIICHO BEPHO BCE 3aJaHME;



— 3 Oanna — eciaM 3aJjaHue PEIICHO, HO JOMYIICHbI BHIYMCIUTENbHBIC OUIMOKH, X0/ pPeIIeHUs
BEPHBIIA;

— 2 0amia — eciiu 3aJaHue BBIIOJHEHO HE MOJHOCTHIO, JTUOO JOMYyIIEHBI TPyOble OMIMOKH,
BIIMSIFOIIIME HA XOJ PEIICHHS 3a]1a4H;

— 1 6amn — ecTh paBUIIBHBIE MTOAXO/IBI K PELICHUIO, HO 33/1aHUE HE BBIIOJIHEHO;

— 0 Ga/utoB — eciM CTYJICHT HE BBIMOJHWI 3aaHue (XOJ pEIICHHS HEBEPHBIN) JIHO0 HE
MPUCTYTAN K €r0 BHIIIOTHEHHUIO.

7.2.3. KouTpoabHasi padora 3 o TemMe " AHAJIUTHYECKAS reOMeTPHS HA IVIOCKOCTH U B
npocTrpaucree '

(HaumeHOBaHUE OYEHOUHO20 cpedcmBa)

Tunosble NpuMepbI 3a1aHUIH

Bapwuanr 1.
X—2 y-2 z+1
-1 -1

1.Haiitu yron mMexy npsmoi U IJIOCKOCTBIO

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

2.JlaHbl KOOPAMHATHI CEPEUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucars
YpaBHEHUE CTOPOHBI, MPOXOASIICH yepes3 T. M1.

3.IlocTpouTts KpUBYIO

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

4.TTocTpOUTh MOBEPXHOCTH:

a)4y*-z2=0;

0)y2—z2=4x>

5. Haiiti uentp u paanyc cepsl U OCTPOUTH €€.
X%+ y? +72 - 3x 45y -4z = 0.

Bapmuanr 2.

x-1 y+1 z-1

1. HaiiTi TouKy nepecedeHus: npsaMoi 1 0 1

1 IJIOCKOCTH

3x-2y—-4z-8=0

2. Jlanel 2 cMexHbIE BepHIMHBEI mpsiMoyroibHuKa A(-3, 7) u B(5,1) Hamucare ypaBHeHme
CTOPOH, IPOXOJSIINX Yepe3 BEPIIUHY A.

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

4. ITocTpouTh MOBEPXHOCTH:

a)x—22=9y% 0)x*+4x+y=0.

5. Haiitu ieHTp u paauyc chepbl 1 TOCTPOUTH €.
X*+y?+2° —x+3y+2=0

Bapwuanr 3.



1. CocraBuTh ypaBHCHHME IUIOCKOCTH, NpOXOAAIleld depe3 Touky M(2,-2,-3)

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

MEPIEeHIUKYJISAPHO MPSMOM

2. Jlansl Bepmnabl Tpeyronbauka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHeHue

MeJIMaHbl, MPOBEJICHHON uepe3 BeplInHy A.

3. [TocTpouts kpuByIO X? - 2X — 6y + 13=0.

4. ITocTpoUTh MOBEPXHOCTHU:
a)922+y+2=0;

6) X2 + 3= y? +22.

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

Bapuanr 4.
x-2_y+2_z-1_ X-y+z+8=0
-4 3 1 2X+Yy—-27+5=0

1. TlapannenbHbl 11 OpsIMbIE

2. CocTaBHUTbH ypaBHEHHE BBICOTHI, OMYIIEHHOHN U3 BepIInHBI A B Tpeyronsauke ABC, ecin
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouts KpUBYIO
x2-2x +y? -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x?+4=72%;
0) 3-x2+y2+4z2=0.

5. Haiitu ieHTp u paauyc chepbl U MOCTPOUTH €.
X2 +y? +7% - 2x+3y - 742 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KonrtponbHas paGora 3 BBINOJHSETCS CTyAEHTaMM Ha NpakTtudyeckoMm 3aHstun 30, Ha
BBITIOJTHEHUE Pa0OThI OTBOIUTCS 2 yaca. [Ipy BBIMOJIHEHNN KOHTPOJIBHONW pabOThl CTYIAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENISIMH HH(OpMauu (KOHCIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHSATUNA, CHOPAaBOYHBIMU MaTepuaiaMu, YydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3anpenieHo MoJib30BaThCsl MOOWJIBHBIMU YCTpoWcTBaMH U rajkeramMu. KoHTponbHas pabota
COJZIEPKUT 5 3aJJaHU, KaXKJJ0€ U3 KOTOPBIX OLIEHUBAETCS MAKCUMAJIBHO B 4 Oaa.

Kpurepun oneHku:
KonTtponbHast pabota coepXut 5 3aaHuii, KaKJ0€ 3a/1aHue OlleHUBaeTcs B 4 OaioB.
— 4 Ganna BBICTaBISIETCS CTY/ACHTY, €CJIM PEIICHO BEPHO BCE 3aJaHME;
— 3 Oanna — ecaM 3aJaHue PELICHO, HO JOMYIICHbI BHIYUCIUTEIbHbBIE OIIMOKH, X0/ PELICHUs
BEPHBIN;



— 2 0amia — eclu 3aJaHuE BBIIOJHEHO HE MOJHOCTHIO, JTUOO OMYyIIEHBI TPyOble OIMIMOKH,
BJIMSIOIINE HA XOJ] PEIICHUS 33/1a4H;

— 1 6amn — ecTh paBUIIBHBIE MOAXO/IBI K PELICHUIO, HO 33/1aHUE HE BBIIOJIHEHO;

— 0 OGayutoB — eciM CTYAEHT HE BBINOJHWI 33/aHHE (XOJ pelIeHHs HEBEpHBIH) IO He
MPUCTYTAN K €r0 BHIIIOJHEHHUIO.

7.2.4. KonrjgokBuym 1 no temam '"'DiieMeHThI JIMHeHHOM aare0pnl" u_'"JJjeMeHTHI

BEKTOPHOM ajreopsnt"

Bonpockl K KOJIJIOKBUYMY

1. TloHsATue MaTpULlbl, IEMEHTHI MaTpULbl. Buasl maTpu.

2. Aunrebpamydeckue onepauuy Haa Matpuamu. [IpuBectu npuMepbl BHIYUCIECHUS CYMMBI,

Pa3HOCTH MaTpHLL, IPOU3BEIECHUS MAaTPULIbI HA YHUCIIO.

Omnpenenenue npoussenenus marpuil. [Ipuectu npumep. CBOMCTBA onepalyil HaL MaTPULIAMHU.

4. BosBenenue matpullsl B ctenens. [IpuBectu npumep. TpancnonupoBanue Matpuiibl. CBoHCTBa
Onepalny TPAHCIIOHUPOBAHUS.

5. Omnpenenureny KBaApaTHBIX MaTpull. Beluucienue onpeaenuTeis BTOPOro U TPETHETO
MOPSIAKOB.

6. Ompenenenue MUHOpA U AITeOPanIECcKOTo JOTIOIHEHUS dJIeMeHTa MaTpuubl. [Ipumep

BblunciieHus. Teopema Jlanmaca.

CBoiicTBa omnpeaenuTeneu.

8. Omnpenenenne oOpaTHON MaTpUIlbl. ANrOpyuTM BhluncieHus. HeoOxoaumoe u goctaTouyHoe
YCJIOBUE CYLIECTBOBAHUE OOPAaTHON MaTpPHULIBI.

9. Onpenenenue panra matpuil. CoiictBa. [Ipumep BbIunCICHHUS.

10. DnemenTapHbie mpeoOpa3oBanus Marpuil. CBoiCTBa paHTa MaTpHII.

11.TloHsTHE TMHEHHOE 3aBUCHMOCTH M HE3aBUCUMOCTH CTPOK MaTpullbl. Teopema o paHre.

12. Cucremsl TnHEHHBIX ypaBHeHUH. OripeieieHue COBMECTHOW, HECOBMECTHOM, OTPE/IEIIEHHOH,
HEOIPEIETIEHHOW CUCTEMBI.

13. Onpenenenne SKBUBAJICHTHBIX CUCTEM. MaTpuyHasi 1 BEKTOpHAs 3aIUCh CHCTEM JIMHEWHBIX
YPaBHEHUM.

14.Cuctembl N TMHEWHBIX YPAaBHEHHUM ¢ N HEU3BECTHBIMHU. MeTo ] 00paTHOM MaTPHUIIHI.

15. Teopema Kpamepa. JlokazarenbcTBoO.

16.Meron Naycca pernieHus cucTeM JIMHEHHBIX ypaBHEHUH.

17. UccnenoBanue cucteM JinHeHbIX ypaBHeHui. Teopema Kponekepa — Kanemnu.
Jloka3arenbCcTBO.

18. Cucrembl JIMHEHHBIX OTHOPOAHBIX ypaBHEHUH. CBONCTBA pelIeHus.

19.TlonsiTne pyHAAMEHTATLHON CHCTEMBI pelieHni. Teopema o CBsI3H 00IIEeTo PelIeHus U
YaCTHOT'O PEUICHMUS.

20.TloHsTHE BEKTODA.

21.JIunelinple onepannu HaJl BEKTOPAMHU.

22.TloHATHE THHEWHOMN 3aBUCUMOCTH BEKTOPOB.

23.JIuneiinas 3aBUCMOCTb BEKTOPOB Ha TIOCKOCTH.

24.JIuHeliHas 3aBUCUMOCTh BEKTOPOB B IIPOCTPAHCTBE.

25.ba3uc Ha MIIOCKOCTH U B POCTPAHCTBE.

26.TIpoeknus BekTopa Ha ock. CBOMCTBA.

27.]lexapToBa MpsIMOYyTrojbHast cucTeMa koopauHat. KoopauHaTtel BeKTopa.

28. CxanspHOe Tpou3BeieHIe BEKTOPOB. PU3NIECKUN CMBICT CKAJIIPHOTO MPOU3BEICHHS.
CsoiicTBa.

29. CxansipHO€ NMPOM3BEICHHE BEKTOPOB B KOOPAMHATHOU (popMe.

30. Hanmpapnsitoriiue KOCHHYCBI BEKTOPA.

31.Omnpepenenre BEKTOPHOTO Mpou3BeeHus. CBONHCTBAa BEKTOPHOTO MTPOU3BEICHUS.

32. Du3UYecKHii CMBICI BEKTOPHOTO TPOU3BEACHUSI.

w
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33.BekTopHOE Mpon3BeIcHIUE BEKTOPOB B KOOPIMHATHOU (hopme.

34.OrmpenenieHne CMEIaHHOTO MTpou3BeicHUs. CBOWMCTBA CMEIIAHHOTO MTPOU3BEICHUS.

35. Dopmyria BEIYHUCICHUS CMEIIAHHOTO MPOU3BEICHHS B KOOPIUHATHOU (hopMme.

36. KoMIutekcHbIe 4yrcia, OCHOBHBIE MOHATHS U onpezenicHus. M300pakeHre nx Ha KOMIUIEKCHOM
TUIOCKOCTH.

37. Tpuronomerpudeckas popmMa KOMIUIEKCHOTO YHCIIA.

38.Tloka3arenbHas (hopmMa KOMIUIEKCHOTO YHUCIIA.

39.Cymma, pa3HOCTh, TPOU3BEACHUE M YaCTHOE JABYX KOMIUIEKCHBIX YHCEIl B alireOpanvecKoi
dopme.

40.Bo3Be/ieHue B CTETICHb U M3BJICYCHUE KOPHS N-il CTENICHN U3 KOMILJICKCHOTO YHUCIIA.

KpaTkoe onucaHue H perjiaMeHT BbITIOJTHEHHUSI

KommokBuym Nel BBIMONHSIETCS CTY/IGHTAMU Ha PAKTHYECKOM 3aHATUHU 19, Ha BBIOJIHEHUE
paboTbl oTBoAMTCS 2 4Yaca. KaxkIoMmy CTyIeHTY BBIIAeTCS KapTOuyka C TpPEeMsl BONPOCAMHU U3
MepPEeYHsl BOMPOCOB, MPUBEICHHBIX BhINIEC. [Ipy HamMCaHWUM OTBETOB Ha BOMPOCH KOJIOKBHYMa
CTY/ICHTaM 3alpeniaeTcsi IMOJIb30BaThbCS OYMa)KHBIMH HOCHUTEIISIMH WHGpoOpManuu (KOHCIIEKTaMHU
JEKIUA W TPAKTHUYSCKUX 3aHATUH, CIPABOYHBIMH MarepHallaMHu, Yy4eOHHKamH, y4eOHO-
METOJIMYECKUMHU TMOCOOMSAMH). 3ampelieHo TMOJb30BaThCS MOOWIBHBIMH — yCTPOWCTBAMU H
ramkeramu. O

Kpurepuu onenku:
buner konnokBryMa coiepHT 3 BOIIPOCa, KasKAbIi BOIIPOC OIIEHUBAETCs B 5 0asIIoB.

— 5 GayuIoB BHICTABIISICTCA CTYEHTY, €CIIM OTBET Ha BOIIPOC IPUBEIEH B IOJIHOM 00bEME;

— 4 Gania BBICTaBIIIETCS CTYJEHTY, €CJIM OTBET Ha BONPOC IpuBeJeH B 00bEMe oT 80 % u
BHIIIIE,

— 3 Gaia BBICTaBIISIETCS CTYEHTY, €CJIM OTBET Ha BOIPOC MpuBeaeH B 00bEMe oT 60 % 110 79
%

— 2 Gania BBICTaBIISIETCS CTYEHTY, €CIIM OTBET Ha BOIpOC MpuseaeH B 00béMe oT 40 % 10 59
%

— 1 Gann BeICTaBIII€TCS CTYJIEHTY, €CJIM OTBET Ha BOIpOC MpuBeaeH B 00bEMe oT 20 % 110 39
%

7.2.5. KonJ1okBUYM 2 10 _TeMe «AHAJTUTHYECKAs] TeoMeTpHs HA ILIOCKOCTH M _B

IPOCTPAHCTBE»

Bonpocsl K KOJVIOKBUYMY

1. TlpsmoyroibHas cucTeMa KOOpJAUHAT Ha II0cKOCcTH. OCHOBHBIE 3a/1a4M Ha MIOCKOCTH.

2. TlonspHas cucTeMa KOOPJWHAT Ha ITIOCKOCTH. CBS3b MOISPHOHN B MPSIMOYTOIBHON CHCTEM
KOOPJIHHAT.

3. OcHOBHBIE 33/]Ta4M aHAJTUTUYECKON TEOMETPUHU: PACCTOSTHIE MEXTY IBYMSI TOUKAMH, ACTICHHUE
OTpe3Ka B 3aJaHHOM OTHOILICHHH.

4. Tlpsimast TUHUS Ha IJIOCKOCTHU. Y paBHEHHUE MPSIMOI Ha MJIOCKOCTH C YTIOBBIM KO3 (HULIHEHTOM

I'eomeTpuueckuii cMbICT KO PUITEHTOB.

VYpaBHeHHe MPSAMO Ha TUIOCKOCTH B OTpe3Kax. ['eomeTpruueckuit cmbica K03 PHUIIMEHTOB.

OO11ee ypaBHEHHE TPSMO Ha MIIOCKOCTH.

Henonnsie ypaBHEeHUs IPsMOil.

HopmanbHoe ypaBHEHUE IPSIMOi Ha INIOCKOCTH, BBIBOI.

Paccrosinue ot Touku 10 npsiMoi. BeiBo.

10. BzauMHoOe pacronoKeHne ABYX MPSIMBIX Ha MJIOCKOCTU: YIOJ MEXAY MPSMBIMU.

11. B3auMHoe pacrnojoKeHue IByX MPsMBIX Ha IMJIOCKOCTHU: YCIOBHE MapajlIeIbHOCTH JIBYX
MPSAMBIX.

12. B3auMHoe pacnojioKeHue IByX MPsIMBIX Ha IJIOCKOCTHU: YCIOBHE MEPIEHIUKYISIPHOCTH IBYX
MPSAMBIX.
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13. KpuBsie BTOPOTo MOpsIIKa: OKPY>KHOCTh

14. KpuBbie BTOPOTO MOPSIIKA: IUIUIIC.

15. KpuBsie BTOpPOro nopsiika: rumnepooa.

16. KpuBble BTOporo nopsjaka: napadosa.

17. TInockocTh B MPOCTPAHCTBE: 001IIee ypaBHEHHE, B OTPE3KaX.

18. YpaBHeHUE IIIOCKOCTH, MPOXOJIAINIEH Yepe3 TP JaHHBIC TOYKH.

19. HopmainbsHoe ypaBHEHHE TIIOCKOCTH. [ 'eomeTpuyeckuii cMbici KoaddunrenTos. Paccrosiaue ot
TOYKH JI0 TUIOCKOCTH, BBIBO/I.

20. B3auMHOE pacrnofio’KeHUe IBYX IIOCKOCTEH B TIPOCTPAHCTBE.

21. TIpsimast B mpoCTpaHCTBE: 00IIMe, KAHOHHYECKUE, TApaMETPUIECKUE YPABHEHUS TIPSMOM.

22. B3auMHOE pacroioKeHUE JBYX MPSMBIX B TPOCTPAHCTBE.

23. B3anMHOE pacroyioskeHUe MPSIMOK M TUIOCKOCTH B IIPOCTPAHCTBE.

24. TToBepXHOCTH BTOPOTO MOPS/IKA: AILTUIICOM I, cepa.

25. [ToBepXHOCTH BTOPOTO MOPSAKA: TUIIEPOOIOH]I.

26. IToBepXHOCTH BTOPOTO MOPSIKA: MapaboIon.

27. TToBepXHOCTH BTOPOTO MOPSIIKA: IIWIHHIP.

28. IIoBepXHOCTH BTOPOTO MOPSIKA: KOHYC.

29. BbIpokICHHBIE TOBEPXHOCTH BTOPOTO MOPSIIKA, IPUMEDPHI.

30. [TocTpoeHune KpUBBIX BTOPOTO MOPSIKA B TOISPHON CHCTEME KOOPAMHAT.

KpaTkoe onucanue u periJiaMeHT BbINOJIHEHUS

KomnokBuym Ne2 BBINONHSIETCS CTyA€HTaMHU Ha IIPAKTUYECKOM 3aHATUU 31, HAa BBIIIOJIHEHNE
pabotel oTBoAMTCS 2 4Yaca. KakIoMmy CTyIeHTY BBIIAETCS KapTOYKa C TpeMs BONPOCAMHU U3
IepeyHs BONPOCOB, NPUBEACHHBIX BbllIe. [Ipy HamucaHUM OTBETOB HA BONPOCHI KOJUIOKBUYMa
CTYJCHTaM 3allpelllaeTcsi IMOJIb30BaTbCsl OYMa)KHbIMU HOCUTENSIMM HHGpOpManuu (KOHCIEKTaMHU
JeKIUH W TNPaKTUUYECKUX 3aHATHHM, CHOpaBOYHBIMH MaTepualaMH, YydeOHMKaMH, Yy4eOHO-
METOJIMYECKUMHU  IMOCOOMSMH). 3ampelieHo IO0Jb30BaThCS MOOWIBHBIMH  yCTPOWCTBaMU H
raJKeTaMH.

Kpurtepun onenkn:
buner KonIokBHyMa COEpKHUT 3 BONIPOCA, KayKAbIH BOIIPOC OIIEHUBAETCS B 5 OaJIIOB.

— 5 6anIoB BBICTABISETCS CTYACHTY, €CIIM OTBET Ha BONPOC MPUBEEH B IOJIHOM 00BEME;

— 4 Ganna BbICTaBISETCS CTY/ACHTY, €CIM OTBET Ha BOIIPOC IpuBesieH B 00bEMe oT 80 % u
BBIIIIE;

— 3 Gansa BeICTaBJISI€TCS CTY/ACHTY, €CJIM OTBET Ha BOIIPOC MpHBeneH B 00bEMe oT 60 % 1o 79
%

— 2 Gana BICTaBJISI€TCS CTY/ICHTY, €CJIM OTBET Ha BOIPOC MpuBeneH B 00béme oT 40 % 1o 59
%

— 1 Gann BeICTaBISETCS CTYACHTY, €CJIM OTBET Ha BOIPOC MpuBeaeH B 00béMe oT 20 % 1o 39
%

— 0 GanyoB BhICTaBIsIETCS CTY/ACHTY, €CJIM OTBET Ha BOIIPOC MpHBeeH B 00bEMe Menee 19%.

7.2.6. UToroBoe TeCTHpPOBAHHE
(HauMeHoB8aHUe OYEHOUHO20 CPedCmBa)

Tunosble NpuMepsbI 3a]aHUHI

MoayJsb 1. IjaeMeHTHI JJUHEHHOH aJaredpbl
1 5

-6 10/

1. Berauciaure onpeaeinuTenb

OTtBeT:



2 3 4
2. BeruncnuTh onpeeauTeNb 45 §-
371
OrTBerT:
1 0 2 -3
4 2 1 3
3. BerauciauTe onpeaeanTenb
5 2 3 0
6 0 3 7

OtBerT:

1 3 0 1
4. Haiiure cymmy Matpuil ,_ g _q|Hp_|_1 3|

MaTpuLl. ..

3 5 6 4
1 2 3 4 5
[—1 2} _[_o _3} {1 4 {1 2} [
C=|-1 4 P=|-1 -1 T=|-12 M=|-1 2 K=
3 -1 6 5 9 9 31
1 21
5. lanamatpuna A=|2 6 2|. Tornamarpuna C=A— A" papHa...
5 4 1
1 2 3 4
0 0 -4 1 0 0 0 00
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 0 2
1 01
6. Jama matpuma A=|0 2 0. Torna matpuna A? uMmeeT BULL. ..
1 30
1 2 3 4
2 31 2.0 1 1 0 10
0 4 0 3 4 6 0 4 0 2
1 6 1 1 0 1 1 9 0 0
2 31 1 1 2
7. JlaHbI MaTpHIIBI Az(l 4 :J, B= i , C =[5 9}. Torga cymiecTByeT NMPOU3BEICHUE

1

2
C-A-B B-A-C

A~




8. Panr maTpuia paBeH euHUIBL. Torjaa MaTpuiia MOXET UMETh BUJI..

1 2 3 4
1 2 4 2 3
1 0 01
2 4 5 6
01 1 0
1 2 7 8 9

3x+1 2
9. Panr marpunsl 4 = 1 paBeH JIBYM, €CJIM 3HaYCHUE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0 O
10. Haitaure panr MaTpuibl a<lo 2 4 1
00 3 5
00 0 1
OTBeT:
2cosx 1
11 . Jlnst marpuisr 4 = 0 sin HE CYyIIECTBYeT OOpaTHOM, €ClIn X PABHO ...
X
1 2 3 4
T g T .
2 4 3 6
12. JIns matpuisl A cymiecTByeT oOpaTHasi, €Clid OHA paBHA ...
1 2 3 4
1 2 1 1 2 2 1 21 1 7
31 0 0 1 1 5 g 0
1 3 0 1 0 0 2 4 2 2 3 6
R 1 2 ~ 3 A oA
13. Ecm A= 3 1) A= 4) TO perieHue mMarpuyHoro ypaBueHuss A* O = A umeer
BHUI ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14. EnuHCcTBEHHOE pelieHre UMEET OHOPOIHASI CUCTEMA JIMHEHHBIX YPAaBHEHUH ...
1 \ 2 \ 3 \ 4




x=3v+z=0,
2x+2v+4z=10.

Jx+3y+z=0

x-3v+z=0,
2x+2y+4z=0,

Jx+3v+6z=0

x=3v+9z=0,
2x+2v—-62z=0,

Jx—y+3z=0

x-3y+2z=0,
2x+5v+4z=0,

Jx+3y+6z2=0

15. Haiitn
6Xx+5y—-2z=-4
3X+4y+2z=1
3x-9y =11

OTtBeT:

X+VY+1Z econ

X,Y,Z ABISAIOTCS

PEIICHUAMHA

MoayJb 2. JeMeHTbl BEKTOPHOI ajredpbl
1.Kakoe BBIPa’XXCHHUC 0003HayaeTcs CKaJIPHOC ITPOU3BCACHUC BGKTOpOB?

CUCTCMBI

ypaBHEHUH

1 2 3 4 5
(ap) axb jaxb] o] (a,b)
2. HaitnuTe BekTOp 46— g+ 28 , €CIIH g =(2, 4, 3), B:(l, -1, 2), Z:(O, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu nniHy BekTopa a =(3,0,4).
OTBeT:
4. JlaHbI BEKTOPHI 52{2, -2, 2%}, 62{3, 0, -4}. Haiitu npg( a+ k_)))
1 2 3 4
) 2 5
4,6 — IV
1. Haiitu momane tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
5.3 V15 V3 253
6. YCTaHOBWTH, KOMIUIAHAPHBI JIH BEKTOPA c_l, Z_? E, eciu a=4i-2 }'+4 %;

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

OTtBeT:

7. Kakoli BeKTOp siBiIsieTcs CyMMoM BekTopoB AB n AP?




[EEN
N
N

- - - -

BP CA PB AC

—

8. BeIpasuth yepes equHIuHbIC BeKTopsl i 1 | BekTop AB, ecim A(1,2), B(0,-3).

Otger:
9. Haiitu BexkTOpHOE npousseneHue Bektopop a=21—j+3k, b=1i-j.
1 2 3 4 5
-3i-3j-3k —-4i-3]-3k -3i-3j+3k -3i-3j+k —4i-3j+k
10. B nmapamnenorpamme ABCD: K u M — cepeaunst cropon BC u CD, AK = g, M = B
Beipasuts Bexktop AD uepes aub.
1 2 3 4
\D=2b+2a AD =2b+2a AD=24b-2a \D=2b-24
3 3 3 3 3

11. Jlansl Tpu mocneaoBaTenabHbIe BepIIMHbI napamuienorpamma A(1;-2;3), B(3;2;1), C(6:4;4).

Haiitu ero uetBeptyto Bepumuny D.

1 2 3 4 5

D(4,0,6) D(9,6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)

12. Tlpu kakux 3HadeHuMsX o u S Bexktopel a=-21+3]J+ak wu b=pF1-6]+2k

KOJUTMHEAPHBI?

1 2 3 4 5

=0, f=1 =1, f=2 a=-3, f=3 a=2, f=4 a=-1, B=4

13. Berauciuth 2 ?x (E— 5) Tj .

OTtBeT:

14. HaiiTi cMelIaHHOE MPOU3BEACHUE BEKTOPOB a= (2,-1,2), b =(3,0,7), C =(1,2,-3)

OTtBeT:

15. [Tnomanas TpeyrojdbHUKA BEIYUCIACTCS 11O opmyIIe. ..

1 2 3 4 5
S=ab S =[axb]| S:1|a><b| S=a
2




Moayab 3. AHAJINTHYECKAs TeOMeTPHUS HA MJIOCKOCTH U B POCTPAHCTBE
IIpakTH4eckuii Tecr:

1. Paccrosinue mexay npssmbiMad 3X —4y—-10=0 u 6x—8y+5=0 paBHo ...

1 2 3 4

2,5 5 0,25 1,5

2. Touxku A(3;2) u A(— 1;6) SBJISFOTCSA KOHLIAMU OJHOTO M3 IMaMETPOB OKpYyKHOCTU. Toraa

YpaBHEHUE OKPY>KHOCTH UMEET BUT ...

1 2 3 4

L]

(=1 + (- 4F =8[ (1=2F + (8P =1 (1 (47 =8| (-1 +(r-9)' =

3. O6mee ypaBHEHHUE IIOCKOCTH, MPOXOASIIEH 4epe3 TOUKY I (— 3;4;—2) A OTCEKarolei

PaBHBIC OTPC3KHU HA KOOPAUWHATHBIX OCAX, UMCCT BU] ...

1 2 3 4
X+v+z+1=0 Jx—4v+2z=0 |3x—-4y+22+1=0| x+yv+2z-1=0
. X y+3 z-5
4. Touka nepeceyeHus: MpsIMOoi 2 = B = u miockocth X+2y—-3z+1=0 wumeer
KOOP/IUHATHI ...
1 2 3 4
(10;2;5) (0;-3;5) (8:1;5) 2;1;5)
5. OnpenenuTh BUA MOBEPXHOCTH: Y2 =67...
Otser:
2 y2 Z2
6. Ompenenuts BUJ MOBEPXHOCTH: ——+-——+—=1...
peA HHOBED 16 49 4
OtBer:

7. s npsimoit M1M» Hanmcathb o6inee ypaBaenue, ecinu Mi(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M: Haiitu ypaBHeHue cpenneit nunuu EF, napamiensnoit MiM2
eca Mo (1;1), M1(4;6), M2(-5;-1).

OTtBeT:

9. YpaBHEeHHE IUIOCKOCTH, MPOXOJAIIeH Yepe3 TOYKH I l(—1;2;0),‘I 2(2;3;1) ,

1 ,(3;-1;4) umeer Bug ...

1 2 3 4

Tx—8y—13z+23=0|7Tx-2y-52-3=0 [Jx+8y—-13z-9=0| Tx -8y -13z=0




10.

MJIOCKOCTH 6X —3Yy —5Z+ 2 =0 umeer BUT ...

YpaBHeHHE MPAMOi, mpoxosmeii yepe3 Touky 1 ,(2;-3;—5) HEPIEHAMKYIAPHO K

1 2 3 4
x—-2 yt3 z+5 |x-6 y+3 z+5| x+2 y-3 z-5| xt1l y-3 =z-35
6 -3 -5 2 -3 -5 -3 -5 6 3 5
11. MuauMast 1oayoch TunepOoIIbl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
D H . . [Xx=y+2z-10=0
. OarnpasBJIAAIOIIUH BEKTOP IIPAMOU 3)( N 2y 7+ 6 _ 0 HUMECT BU] ...
1 2 3 4
(-3;7:5) (3:-2:-2) (L-12) (3:-7:-1)

13. YpaBHEeHHE T€OMETPHYECKOTO MECTa TOUYEK, PABHOYIAJIEHHBIX OT JBYX IAHHBIX TOYEK

A(—1;2) u A(3;4) UMEET BUJ ...

1

2

3

4

2x4+v-5=0

X+yv-5=0

2x+yv+5=

X+v+5=0

14. Bepunaa napa0oJibl

X —2x—-2y—-13=0

HUMECT KOOPAWHATHI ...

1 2 3 4
(L-7) 7) (-17) (-1-7)
15. VpaBHeHHME IUIOCKOCTH, MPOXOASIICH dYepe3 TOUKY (0;0;2) NEPIEHINKYIISPHO
I0CKOCTSIM X—Y—2=0 u X—-2y=0 wumeer Bux ...
1 2 3 4

2x+v+z-2=0

Y¥—yv—z+2=0

x—2y—z-2=0

2x—y—-—z+2=0

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BBIINIOJTHCHUA
HroroBoe tectupoBaHue MO AUCUHUIUIMHE "BbIcmias maremaTwka. DJIEMEHTbl BBICIIEH
anreOpsl ¥ TeoMeTpuH'" BBHICTABJISETCS B pacnucaHu Ha 17 Hemenme W mpoxomauT uepe3 LleHTp

TECTUPOBAHUSA

B KOMIIBIOTCPHOM KJIACCC OGH.[GFO A0CTyIa. Ha Ttect

orBogutcst 1 uac. Ilpu

BBITIOJTHEHUHM TECTa CTYIEHThl MOTYT TIOJb30BaThCS TOJBKO KaJIbKYISITOPaMH, HPU ATOM HE
JIOMTYCKAeTCsl HUCIONB30BaHUE KAKUX-TUOO CIPABOYHBIX MATEPHUATIOB, KOHCIIEKTOB JIGKIIMA H
MPAKTUYECKHUX 3aHATUN, MOOMIIBHBIX YCTPOUCTB, Fa/IKETOB.




Kpurepum oneHku:

Tect copepxxut 10 3amanmii, kaxmoe 3aganue ouenuBaercs B 10 6amos.
10 GasoB BBICTaBIISICTCS CTY/ICHTY 3a PAaBWILHBII OTBET Ha 3a/1aHHE,

0 GaiIoB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha 33JJaHNE HENPaBUIILHBII.

7.3. OIIeHO‘leIe cpeacrea AJas l'[pOMC)KyTO‘lHOﬁ aTrTreCcTalium 1m0 MToramM OCBOCHHHA

AUCHHUIIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalluu

Cemectp 1

Ne .

u/n Bomnpocs! k 3a4éty

1. | IloHsATue MaTpullbl, I€MEHTHI MaTpullbl. Buasl MaTpuil.

2. | Anrebpamdeckue omepauudd Haja MaTpuniamu. [IpuBecTd mpuMepbl BBIUUCICHUS CYMMBI,
Pa3HOCTH MaTpHIl, IPOU3BEICHUS MAaTPULIbI HA YHUCJIO.

3. | Onpenenenue mnpousBeneHust Matpuil. llpuBectu mnpumep. CBoiicTBa omeparuii Haj
MaTpPULIAMHU.

4. | BosBenmenue watpuilpl B creneHb. llpuBectu mnpumep. TpaHCIIOHUpOBAHUE MATPHUIIBL.
CBolicTBa ornepanyy TpaHCIIOHUPOBAHUSL.

5. | Onpenenureny KBaJpaTHBIX MaTpull. BbIUucCleHHE ONpeAenuTeNis BTOPOTO U TPETHEro
MIOPSJIKOB.

6. | Ompenenenne MuHOpa M anreOpanvyeckoro JOMOJHEHUs »3JeMeHTa MaTpulsl. [lpumep
BbIunciieHus. Teopema Jlannaca.

1. CBoiicTBa OMNpeeuTeNeH.

8. | Ompenenenne oOpaTHOM MaTpullbl. AIrOpUTM BbluucieHus. HeoGxoaumoe u octaToyHOe
yCIJIOBHE CYIIECTBOBAHHE OOPAaTHON MaTpPHUIIBI.

9. | Onpenenenne panra Matpull. CoiicTBa. [Ipumep BbIUMCIEHUS.

10. | DnemenTapHbie peoOpa3zoBanus MaTpuil. CBOICTBA paHTa MaTPHIL.

11. | IToHATHe TUHEWHOE 3aBUCUMOCTH U HE3aBUCUMOCTHU CTPOK MaTpulipl. Teopema o paHre.

12. | Cuctembl TUHEHHBIX ypaBHeHUH. OnpeseieHne COBMECTHON, HECOBMECTHOM, OMPEICIICHHOMH,
HEOIPEJIETIEHHON CUCTEMBI.

13. | OnpezneneHue SKBUBAJIEHTHBIX cHUCTeM. MaTpu4Has U BEKTOpHAs 3alllCh CUCTEM JIMHEWHBIX
YPaBHEHHUHU.

14. | Cucremsl N IMHEHHBIX YpaBHEHUH ¢ N HEW3BECTHBIMU. MeTo 00paTHO MaTpPUIBL.

15. | Teopema Kpamepa. JlokazaTenbCcTBo.

16. | Mertox I'aycca penieHust cucteM JUHEHHbBIX YpaBHEHUH.

17. | HccnenoBanme cucTteM JIMHEWHBIX ypaBHeHUH. Teopema Kponekepa Kanenu.
JlokazaTenbCTBO.

18. | Cucrembl TMHEHHBIX OJJTHOPOJHBIX ypaBHeHUH. CBONCTBA PEIICHMS.

19. | Ilonatue ¢yHIaMeHTaNbHOM cuUcTeMbl peuleHuid. TeopemMa O CBsI3M OOIIErO pelIeHHUs |
YaCTHOTO PElIeHHUS].

20. | TloHsaTHe BEeKTODA.

21. | Jlu"eliHbIe ONepalluy HaJl BEKTOPaMHU.

22. | Ilonarue nuHEHHON 3aBUCIMOCTH BEKTOPOB.

23. | Jlu"eliHas 3aBUCUMOCTh BEKTOPOB Ha IJIOCKOCTH.

24. | Jluneiinas 3aBUCHUMOCTb BEKTOPOB B ITPOCTPAHCTBE.

25. | ba3uc Ha MJIOCKOCTH U B IPOCTPAHCTBE.

26. | IIpoeknus BekTOpa Ha och. CBONCTBA.




21.

JlexapToBa npsMoyroiibHas cuctema koopauHaT. KoopaunaTel BeKTopa.

28. | CxaynsipHOe TpoOHM3BeACHUE BEKTOPOB. DU3NYECKHMI CMBICT CKAIAPHOTO IPOU3BEICHHUS.
CBoiicTBa.

29. | CkanspHOe IpOU3BEICHNE BEKTOPOB B KOOPAMHATHOU (popme.

30. | HampaBnsromye KOCHHYCHI BEKTOpA.

31. | Onpenenenuie BEKTOpHOTO mpou3BeeHns. CBOMCTBAa BEKTOPHOTO MPOU3BEICHHS.

32. | ®usnyeckuil CMbICI BEKTOPHOI'O IIPOU3BEICHUSI.

33. | BektopHoe mpou3BeieHHe BEKTOPOB B KOOPJIMHATHOM (popme.

34. | Onpenenenne cMemaHHOToO Npou3BeaeHusl. CBOWCTBA CMEIIAHHOTO POU3BEICHUS.

35. | ®opMmya BEIUUCIEHUS] CMEIIAHHOTO IPOU3BEICHNs B KOOPIMHATHON (hopMe.

36. | KommuiekcHble 4wWcina, OCHOBHBIE TIOHSATHS U onpeaeneHus. V3oOpaxkeHune wux Ha
KOMILIEKCHON IJIOCKOCTH.

37. | Tpuronomerpuyeckas popMa KOMIIJICKCHOTO YHUCIIA.

38. | IlokazarenpHas (hopmMa KOMIUICKCHOTO YHCIIA.

39. | Cymma, pa3HOCTb, NPOU3BEJCHUE M YAaCTHOE JIByX KOMIUIEKCHBIX YHCeNl B alreOpandeckoi
dopme.

40. | Cymma, pa3HOCTb, NpPOM3BEAEHHME UM  YaCTHOE JBYX KOMIUIEKCHBIX 4YHCET B
TPUTOHOMETPHUECKOH (hopMme.

41. | Bo3BeneHue B CTENIEHb M U3BJICUEHUE KOPHsI N-I CTENEHU U3 KOMIUIEKCHOIO YHCIIa.

42. | IlonmspHas cucTteMa KOOPAWHAT Ha IUIOCKOCTH. CBS3b MOJISIPHOW U MPSMOYTOIBHONW CHCTEM
KOOp/IMHAT.

43. | OcHOBHBIE 33/1a4H AHATUTUYECKON T€OMETPHUH: PACCTOSTHUE MEXy IBYMs TOUKAMH, JACJICHHE
OTpEe3Ka B 3a/IaHHOM OTHOUICHUHU.

44. | Ilpsmast nMHMUS Ha TUIOCKOCTH. YpaBHEHUs NpPSIMONM Ha IIJIOCKOCTH C  YIJIOBBIM
ko3 puureHToM 1 oTpeskax. ['eomerprueckuii cMbpica K03 (UIIMEHTOB.

45. | Obmee ypaBHeHuUE NpsMoil Ha miockocTi. HerosHble ypaBHEHUsI IPSMO.

46. | HopmanpHOE ypaBHEHUE MPSIMOU Ha IJIOCKOCTH, BBIBOI. PacCTOSIHHE OT TOYKH JIO MPSMOIA.

47. | B3aumHOe pacnoyio)keHUe IBYX MPSMBIX Ha INIOCKOCTH.

48. | KpuBbie BTOpOro mopsijika: OKpy>KHOCTb U DJUTHUIIC.

49. | KpuBble BToporo nopsijka: rumnepooua.

50. | KpuBsie BTOpOTO Mopsiika: mapabdona.

51. | [InockocTe B mpocTpaHcTBE: oOIllee ypaBHEHHE, B OTpe3KaX, ypaBHEHHE IIJIOCKOCTH,
MPOXOISIIECH Yepe3 TPU TaHHBIE TOUKH.

52. | HopmasibHOE ypaBHEHHE IIOCKOCTH. ['eoMeTpuiecKrii cMBICT KOd(PPUITMeHTOB. PaccTosHne
OT TOYKH JI0 IUIOCKOCTH, BBIBO/I.

53. | B3auMHOE pacroiokeHre ABYX IIOCKOCTEH B TPOCTPAHCTBE.

54. | lIpsimas B mpocTpaHCTBE: 00IIMe, KAHOHUYECKHE, TapaMeTPHUECKUe YPaBHEHUS MPSIMOH.

55. | B3anmHoe pacrnosiockeHre ABYX NPSMBIX B IPOCTPAHCTBE.

56. | B3anmHoe pacrioyioskeHue MpsiMOil U TIIOCKOCTH B TPOCTPAHCTBE.

57. | [loBepXHOCTH BTOPOTO MOPSIIKA: IITUIICOHT, TUTIEPOOIION I, TTapaboIIon/I.

58. | [loBepXHOCTH BTOPOTO MOPSIIKA: HUJIMHAPHI, KOHYC.

59. | BelpokJieHHbIE TOBEPXHOCTH BTOPOTO MOPSI/IKA, TPUMEPBHI.

60. | [TocTpoeHre KPUBBIX BTOPOTO MOPSIIKA B MOJSPHON CHCTEME KOOPINWHAT.




7.3.2. Kputepuu 1 HOPpMbI OLleHKH

dopma
NpoBeeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTanuu
CrynenTt Habpan 55 u 6osee
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM yUCOHBIM MEPOIPHSITHSIM,
GAUTEHON PeyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTHPOBAHUS + OaJLTBI 32
MOCEIIAeMOCTh ), pa3ieiEHHas Ha
3auér (mo 2. K noiydyeHHOMY pe3yabTary
1 HaKOIHUTEILHOMY MpUOaBISAIOTCS OOHYCHBIC OaJLIBI.
pEeUTHHTY) Crynent HaOpan meHee 55

«HE€ 3a4TCHO»

0aJIJI0B, paCCYUTAHHBIX T10
dopmyne: (Cymma GanioB mo
BCEM Y4E€OHBIM MEPOIIPHUSITHUSM,
NPEyCMOTPEHHBIM B Kypce +
pe3yIabTaThl UTOTOBOTO
TECTHPOBAHUS ), Pa3/ieICHHAs HA
2. K moiryueHHOMY pe3ybTaTy
npuOaBIIsA0TCs OOHYCHBIE OAIIBI.




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

9BC
«ZNANIUM.COM»

Pxesckuii C.B.

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

YueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

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

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

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

Y4yebHoe mocodue

2019

9BC
«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. Hukonona, 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. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0HO- HayHon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
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
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnosa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onckas M.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

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC

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

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

«IPRbooksy




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HH(GOPMANMOHHBIX CHPABOYHBIX
cucTeM

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

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHUE PALMOHAIBHBIX JpOo0eii, BBeIEHNE B MAaTEMAaTUYECKHH aHAIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciieit Matemaruke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
yYpaBHEHUS] U TEOPHsl BEpOsTHOCTEH (2-¢ u3gaHue, mepepabOTaHHOE W JIOMOJHEHHOE). Pesicum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTHI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok aeiicTBus —

WinPro 10 RUS Upgrd OLP NL Acdmc | 6eccpouHo;
KoHTpakT Ne 1653 ot 14.12.2018, cpok aeiicTBus
— OecCpoyHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok aeiicTBus —
Office Standard 2013 Russian OLP NL | 6eccpouno
AcademicEdition

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI s OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUM JJI51 CAMOCTOATENbHOM

padoThl 00yYarommxcs (HoMep ayAuTOPUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas ayautopuss ans  npoBeaeHus | CTOIbl YYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JICKIIMOHHOTO  THMA.  YdYeOHas | TpPeXMEeCTHBIE (MOHOOJIOKH), CTOJ
aymuTOpUsl  JUISL  TIPOBEJEHUS  3aHATHH | MpernojaBaTelbCKuH, CTYyI
CEMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETOAaBaTeNbCKUA, JOCKa ayIuTOpHAS
KypCOBOTO IPOEKTUPOBaHMs (BBIIOJIHEHUS | (MeJIoBas)

KypCOBBbIX paboT). YueOHas ayautopus Jis
MIPOBEJICHUS] TPYITOBBIX M WHINBUAYAIbHBIX
KOHCYNbTalMi. Y4eOHass ayauTopust IS
MIPOBE/ICHUS 3aHATHIM TEKYIIEro KOHTPOJIS U
npoMexyrouHoi arrecrammu. (I'-440).

[Tomerienne Uit CaMOCTOSITENbHOU PabOThI | CTOJBI, CTYJIbsI, KOMITBIOTEPHI
obyuarommuxcs. (I'-401)

[Tomemienne anst caMoCTOSATENbHONH PaOOThl | CTONBI, CTYNbSI, KOMIIBIOTEPHI
obyuarommuxcs. (C-916)



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