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YTBEPXIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue”

(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 10CTHKEHUS

XUMHUYECKUEC METOAbI
JUTsL peIICHNUs 3a71a4
npodeccnoHanbHOMI
TSI TEIbHOCTH

CTaTUCTHKH, pelaThb
YpaBHEHHSI U CHCTEMBI
nuddepeHImaTbHBIX
yYpaBHEHHI IPUMEHHUTEIHHO
K peaJbHBIM MPOIIECCaM,
OPUMEHSATh MaTeMaTH4YEeCKHe
METO/BI IPH PEIICHUH
TUIIOBBIX
npodeccuoHaNbHBIX 3a7a4

KOHTPOJIMpYeMble KOMITETeH i Iliranupyembie pe3yabTaThbl
KOMIIETeHIIUH (KOJ 1 HAHMCHOBAHIE) o0y4yeHust

(KOoJ1 ¥ HAUMEHOBAHHUE)
OIIK-2. Criocoben OIIK-2.1. Ymeer npoBoguTh | SHATH:
UCIIOb30BATh aHanu3 GyHKIWIL, perath 1. OcHoBHEBIE 3aKOHBI
MaTeMaTUYECKHE, OCHOBHBI€ 3a/[a4H TCOPHH €CTECTBEHHOHAYYHBIX JUCIUILIMH
usmueckue, GU3MKO- | peposTHOCTH M 2. MeTtopl MaTEMaTHYECKOTO aHAJIM3a
XMMHUYECKHE, MaTeMaTHIeCKOM 11 O€30LIEHOYHOM  MHTEpHpeTanyun

OMIIMPHUYCCKUX JaHHBIX.
2. MGTOI[LI peuIicHrUd MATCMATUYCCKUX
3ala4y OO0 YHUCIOBOIro MWW JAPyroro

TpebyemMoro pesymbrata (rpaduka,
(dbopMyIIBI H T.I1.)

Ymers:

1. Pemath THUIOBBIE MaTeMaTUYECKUE
3aaun

2. llepeBomuTh npodeccuoHaNbHbIE
3aJ1auu C OMHCATEIHFHOTO S3bIKa Ha SI3BIK
MaTeMaTUKH, TMPUMEHSTh  METOJbI
MaTeMaTHIeCKOTO aHaIM3a TSt
pemieHust 3amad  MpodecCUOHATbHON
JEATeIILHOCTH




®opmMupyembie U

I/IH)II/IKaTopLI JOCTHIKCHUSA

KOHTPOJINpYyeMble . Ilnannpyemble pe3ybTaThl
poHpy KOMIIeTeHIUH Py pesy
KOMIIeTeHIM U o0y4eHust
(Koa 1 HAMMEHOBaHUE)
(Koa 1 HAMMEHOBaHUE)
Baanern:
1. Meronamu MaTeMaTUYECKOro

OIMCAaHHUA TUIIOBBIX 33134, HY)KHBIX JUJIS
noucka wuHpOpMAIMK, HEOOXOIUMON
JUI PEIIEHUs IIOCTaBICHHOW 3aJayH,
noimy4yatb Ha €€ OCHOBE Tpedyemble
JaHHBIE

2. MetogamMmu ~ MareMaTH4ECKOIO
ONMCAaHUA XHUMHUYECKUX SIBICHUN U
IIPOLIECCOB HA OCHOBE HAYyYHBIX TEOPUH,
KOHLENLHH, TOAX0I0B




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun N
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoM . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pasznen) paGoTHI (yueoHO¥ paGoThHI) (HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monayns 1. Jlex 1 Martpuupl, Buabl MaTpull. JleiicTBus Ha 1 2 -
DJIEMEHTBI TMHEHHOM MarpuuaMu. Onpenenurenan KBaapaTHIX
anreOpbl MaTputl. OnpeeTuTeIn BTOPOTO U TPETHETO
Monaynb 1. Cp Martpuel. Onpenenurenu. CUCTEeMbl TMHEHHBIH 1 28 -
(OneMeHTHl JTHHEHHOH anredpandyeckux ypaBHEHUN
IreOphI
Monynb 1. Ip1 CrnosxeHuve, BBIMUTaHUE MaTPHIL. Y MHOKEHHUE 1 2 -
(D7IeMEHTHI JINHEHHOM MaTpuLbl Ha yucio. [IpousseneHye MaTpuil.
IIreOphI Brruncnenue onpenenureneit 2-ro u 3-ro
MTOPSIAKOB TIO OTIPEIEIICHUIO.

Monayns 1. Ip2 Bo3senenne marpuiibl B cTeneHb. Beiuncienue 1 2 -
DJIEMEHTBI TMHEHHOM MaTpUYHBIX MHOTOUIEHOB. TpaHCIOHUpPOBaHUE
anreOpbl MaTpHI

Moayns 1. Jlex 2 Onpenenuteny n-ro NOpsaKa U KX CBOMCTBA. 1 2 -
D7IeMEHTHI JINHEHHOM MUHOPSHI ¥ UX are0pandecKue JOTOTHEHNS.
anreOpol

Monyns 1. IIp 3 Brluuciienue onpenenuTeneil KBagpaTHbIX 1 2 -
DNIeMEHTBI TMHEHHOMN MaTpPHII B Pa3JI0KEHUH 10 CTPOKE (CTONOILY).
anreOpbl

Mopyns 1. Hp 4 Brruncnenue onpenenuresneit ¢ UCMOJIb30BAHUEM 1 2 -
DIIEeMEHTBI TMHSHHOM CBOWMCTB.
anreOpbl

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

(DJ1eMEHTBI JIMHEHHOHU
QIIreOphl

oOpaTHO MaTpuipl. PaHr MaTpHUIBL




DopMBbI TEKYLLET0

Bun N
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHol . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pasznen) 260TL (yueoHoO¥ paGoThI) (HauMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Monyus 1. Ip 5 1 2 -
DJIEMEHTBI JTHHEHHOH BhIYHCIIEHHE 06PATHOI MATPHIIBL.
anreOpbl
Monyisl. Ip 6 1 2 -
D1eMeHThl JIMHEUHON HaXO)KHeHI/Ie paHra MaTpun pa3jJIniHbIMA
anre6p])l MCTOdaMHu.
Monaynbl. Jlex 4 CucteMbl TUHEHHBIX anTreOpanyecKux 1 2 -
(DJIEMEHTBI JTMHEHHOMN ypaBHeHwmit (CJIAY): OCHOBHBIC TIOHATHS U
anreOpbl OTIpe/IeIICHUSI.
Monynbl. Hp 7 . . 1 2 -
S IeMenTE THHEHHOM Pemenne cucteM n TMHEHHBIX YpaBHEHUH C N
aireGpI HEM3BECTHBIMH.
Monynbl. IIp 8 1 2 -
DIIeMEHTBI JTMHEHHOM Pemenme CJIAY metonom Iaycca.
anreOpol
Moayns 1. Jlek 5 CucteMbl TUHEHHBIX OJHOPOIHBIX YPABHEHHUIA. 1 2 -
DNIeMEHTBI TMHEHHOMN Uccnenoanue CJIAY.
anreOpol
Monyns 1. Ip 9 1 2 -
JeMeHTbl JJUHEUHOU Uccnenosanue CJIAY. OHpe}leHeHI/Ie
anre6ps! (yHIaMEHTAJIEHOW CHCTEMBI PEIIeHU.

Monaynb 1. Hp 10 1 2 20 - KonrponbHas padora 1 mo
DJIEeMEHTBI JTMHEHHOM Kontpossras pabora Ne 1 «OnemeHTsI reMe " DIIeMEeHThI JUHEHHOMI
aﬂre6p],1 JIMHEWHON aHFerBI)) anre6p],]"

Monyns 2. JIek 6 BekTopbl: OCHOBHBIE OHATHS U ONPEACICHHUS. 1 2 -

D7IeMEHTHI JIuneiinble onepanuu Haj BekropaMu. IIpoexnus

BEKTOPHOH anreops

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




DopMBbI TEKYLLET0

Bun .
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHol . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pa3nen) 260TL (yuedHoli padoThI) (HamMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)

Monyns 2. Ip 11 5 5 1 2 -
DeMeHTHI 3ajaun Ha POCTEHIIHE ACHCTBUS Hal
BEKTOPHOH anreOpsl BEKTOPaMH.

Moznyn 2. Ip 12 JluneiiHast 3aBHCMMOCTD BEKTOPOB Ha 1 2 -
ONEMEHTbL . IJIOCKOCTH U B IIPOCTpaHCTBE. Pasnoxkenue
BCKTOPHOM arceopet BEKTOpA 110 GA3UCY HA IIOCKOCTH.

Monyms 2. Jlex 7 1 2 -
DIeMenTE CkassipHOe, BEKTOPHOE U CMELIaHHOE
BeKTOPHOI anre6pbl [POHM3BEICHIE BEKTOPOB.

Moy 2. IIp 13 BblunciieHHe CKANAPHOTro MPOU3BeIeHHUs 1 2 -
aﬂeMeHTI’f BexTopoB. Ero cpoiictsa. Hanpasnsommue
BEKTOPHOH anreGpet KOCHHYCBI BEKTOPA.

Monyns 2. Ip 14 1 2 -
" TeMeHTEI 3aaun HA BEKTOPHOE U CMEIIAHHOE
BEKTOPHOH aIre6pb! [POM3BECHIE BEKTOPOB.

Monayb 2. JIex 8 ITonsiTHEe N-MEPHOTO BEKTOpPA U BEKTOPHOTO 1 2 -
DIIeMEHTBI npoctpaHcTBa. Pa3mMepHOCTH U 6asuc
BEKTOPHOW aireOpsl BEKTOPHOTO MPOCTPaHCTBA. EBKINIOBO

Monyns 2. Ip 15 1 2 -
S JIeMEHTRI [peoGpa3oBaHne KOOPAUHAT BEKTOPA IIPU
BEKTOPHOU aJreOpsl nepexojie K HoBoMy Gasucy.

Mogys 2. IIp 16 1 2 -
SIeMEeHTEL CobcTBeHHBIE 3HaYCHUS 1 COOCTBEHHBIE
BEKTOPHOH are6psI BEKTOPBI MaTPHUIIbI INHEHHOTO MPeoOpa3oBaHusI.

Monyns 2. JIex 9 KommuiexcHble uncna. Anredpandeckas 1 2 -
DIIeMEHTBI (bopMa KOMILIEKCHOTO yrciia. ['eomeTpuueckast

BEKTOPHOH anreOpsl

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




DopMBbI TEKYLLET0

Bun .
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHol . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pasznen) 260TL (yueoHoO¥ paGoThI) (HauMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Monys 2. Ip 17 1 2 -
DIIeMeHTBI 3amaun Ha KOMILIEKCHBIE YUCTA.
BEKTOPHOH anreOps
Monayns 2. Hp 18 1 2 20 - KoHTpoapHas padota 2 1o
JJIeMEHTBI KOHTP(VJHI’H” pabora Ne 2 «3nemeHTsI TeMe "DIIeMEHTHI BEKTOPHO
BEKTOPHOU aJreOphl BEKTOPHOI alreOphi». anreOpor”
Mopnyns 2. OCHOBHBIE TIOHATHS BEKTOPHOI anreOpsl. basuc. 1 27,75 -
DJIeMEHTBI Cam [Tepexon ot ogHOTO Ga3uca K APYromy.
BEKTOPHOW aJreOpsl CxaisipHoe, BEKTOpHOE, CMELIaHHOE
nnnnnnnnnnnnnnnnnnnnnn L Assrrornvenyryyn syvznma
Moy 3 Jlex 10 IIpsimoyronbHast ¥ NOJISPHASL CHCTEMBI 1 2 -
AHaJINTHYECKAs
KOOpJHMHAT Ha TIocKocTH. CBs3b KOOPANHAT.
reoMeTpust Ha I o
pocTeiiinue 3a1a4un Ha IockocTH. [Ipsimas
[IOCKOCTH U B
JIMHUS Ha TUIOCKOCTH. B3anmHoe pacrosioxeHnue
[POCTPaHCTBE
JBYX MPSMBIX Ha IUNIOCKOCTH.
Monayisb 3 Hp 19 1 2 15 - KomnokBuym o moaynsim Ne
AHaIHTHIECKAR KostokBuyMm 1o Mmonyisim Ne 1-2. 1-2.
reoMeTpHsl Ha
NMIOCKOCTIA A R
Monyns 3 Ip 20 1 2 -
AHaTUTHECKAS 3a1aun Ha OPAMYIO JIMHHUIO HA [IIOCKOCTH.
reoMeTpHsl Ha
MNMIOCKOCTIA 1 R
Monyub 3 Jlek 11 1 2 -
AHATHTHYECKAS KpuBbie BTOpOro MOpsiaKa: OKPYKHOCTB,
reoMeTpus Ha
9JUIMIC, Tapaboa, runepooa.
[UIOCKOCTH U B
[IDOCTDAHCTRE
Monyns 3 Ip 21 1 2 -
IAHaJTUTHYECKas

r€OMETpHs Ha
NIOCKOCTU U R

33,&21‘11/[ Ha KPUBBLIC BTOPOT'O MOPsJKaA.




DopMBbI TEKYLLET0

Bun .
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHol . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pa3nen) 260TL (yuedHoli padoThI) (HamMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Mogyss 3 Ip 22 1 2 -
AHaJITUTHYECKAS ITonsipuas cucrema koopauHat. [loctpoenue
TeOMETPHS Ha KPUBBIX B HOH}IpHOﬁ CHUCTEME.
IMTITOCKOCTHA U R
AMOHym’ 3 Jlex 12 Keanparuansie Gpopmsl. [IpusencHne 1 2 B
HalTHaccKa MaTpHIIbl KBaIPaTHIHOM GOPMBI K
reoMeTpus Ha
auaroHanbHOMY BHIy. OOlee ypaBHEHHE
[IOCKOCTH 1 B KPUBOH BTOPOIO MOPSIAKA.
[IDOCTDAHCTBE
Monayns 3 Ip 23 1 2 -
AHaHTHICCKAs 3a1aun Ha KBaJPATHYHBIE (POPMBL
reoMeTpus Ha
Moxnys 3 IIp 24 IpuBeaeHKe OOLIETO yPABHEHUS KPUBOIi 1 2 -
AHaIHTHIECKAR BTOPOTO HOPAKA K KAHOHMYECKOMY BUJLY.
[COMETpI Ha I[Ipeo6pa3oBaHue KOOPAUHAT.
Monyss 3 Jlex 13 1 2 -
IAHaJTUTHYECKas
ITnockocTs B ipocTpancTBe. B3aumHoe
reoMeTpHs Ha o
PAacCIOIOKEHUE TIIOCKOCTEH.
[IOCKOCTH U B
pPOCTPAHCTBE
Monyis 3 Ip 25 1 2 -
IAHaJTUTHYECKas
reoMeTpHs Ha 3aaun Ha IIOCKOCTH B IIPOCTPAHCTBE.
[JIOCKOCTH U B
OPOCTPAHCTBE
Monyns 3 Ip 26 1 2 -
AHaJTUTHYECKas

TeoMeTpus Ha
[IOCKOCTH U B
[IPOCTPAHCTBE

3aga4un Ha B3aUMHOE PACIIOIOKECHHUE
IJIOCKOCTEHN B IIPOCTPAHCTBE.




DopMBbI TEKYLLET0

Bun N
Monayab . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHol . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pasznen) DaGoTHI (yueoHoO¥ paGoThI) (HauMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Moy 3 Jlex 14 IIpsimas nuHUA B pocTpaHcTBe. B3aumuoe 1 2 B
IAHaTUTHYECKas
pactoyiokeHue IPsSIMBIX B POCTPAHCTBE.
TeoMeTpus Ha N
B3anMHOe pacronoxeHne mpssMOn 1 TNIOCKOCTH
TUIOCKOCTH U B
B IIPOCTPAHCTBE.
IPOCTPAHCTBE
Mogyss 3 Ip 27 1 2 -
IAHaJTUTHYECKas
TeoMeTpHs Ha 3aja4u Ha NPSAMYIO B IPOCTPAHCTBE.
TUIOCKOCTH U B
IPOCTPAHCTBE
Mogyss 3 Ip 28 1 2 -
IAHaJTUTHYECKas
3amaun Ha B3aUMHOE PACIIONIOKEHUE MTPSIMBIX
reoMeTpus Ha N
U IJIOCKOCTEH B MPOCTPAHCTBE.
[IOCKOCTH U B
POCTPAHCTBE
Moy 3 Jlek 15 1 2 -
IAHaJTUTHYECKas
reoMeTpus Ha [ToBepxHOCTH BTOPOTO TMOPSIKA.
[IOCKOCTH U B
[IDOCTDAHCTBE
Monyus 3 Ip 29 1 2 -
IAHaJTUTHYECKAS o
[TocTpoeHne MoBepXHOCTE BTOPOTo MOpsiIKa
TeoMeTpHs Ha
10 UX KAHOHUYECCKUM YPaBHECHUSIM.
[UIOCKOCTH U B
IPOCTPAHCTBE
Monyns 3 Ip 30 1 2 20 - KontponsHas pabora Ne3 mo
IAHaTUTHYECKAS KonTtponsHas padora Ne3 mo teme TemMe " AHaIIMTHYECKAas
reoMeTpHs Ha " AHanTUTHYECKAasi TEOMETPHSI HA TUIOCKOCTH U B reOMETpHS Ha IIOCKOCTH H B
[JIOCKOCTH U B poCTpaHcTee” npocTpaHcTBe"
IPOCTPAHCTBE
Monayib 3 Jlex 16 OO11ee ypaBHEHHE TIOBEPXHOCTH BTOPOTO 1 2 -
AHAITUTHYECKAS mopsiika. BEIpOKIeHHBIE TOBEPXHOCTH BTOPOTO

r€oOMETpHs Ha
MJIOCKOCTHU U B
IMPOCTPAHCTBEC

nopsaka




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 N
Monayab o HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHol . Cemectp| OO0OBeEmM, 4. baanel | UaTepakTus, 4.
(pasznen) A60TEI (yueoHoO¥ paGoThI) (HauMeHOBaHMe
P OLIEHOYHOI'0 CpeaCcTBA)
Mogyns 3 ITp 31 Konnoxsuym no mogyio Ne 3 o Teme 1 2 15 - Komnoxsuym o mogyio Ne 3
IAHaTUTHYECKas " AHanmUTHYECKasi TeOMETPHSI Ha TUIOCKOCTH U B o Teme " AHaTuTHYecKas
reoMeTpusi Ha npoctpaHcTBe" reOMETPHsI Ha IUIOCKOCTU U B
[IOCKOCTH U B pocTpaHcTe".
[IPOCTPAHCTBE
Monyis 3 1 28 -

AHanmuTHYECKAs [psimast Ha rutockocTu. [1ocKoCTh 1 npsiMast B
reoMeTpus Ha Cam npoctpaHcTBe. KprBbie BTOPOTo Mopsiaka.
[UIOCKOCTH U B [ToBEepXHOCTH BTOPOTO MOPSIIKA
pOCTpaHCTBE

Icmy BricTaBieHue 6auioB 3a MOCEIAaeMOCTh 1 0 10

Ip 32 Urorosoe tectupoBanue uepe3 LT 1 2 100 - TectupoBanue

T1A [IpomexxyTodHas arrectanus (3a4€T 1O 1 0,25 -

HAKOMHUTEILHOMY PEHTHHTY)
bb BonycHple Oamsl (32 ydacTue B 20
KOH(EpEeHIMIX, OMTMMITHAIAX )
Hroro: 180 120




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

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

TEXHOJIOTHS MOIyJILHOTO U OJIOYHO-MOyTLHOTO 00yUueHus (Co/iep:kaHue yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B IIEJIAX €r0 MAKCUMAJIBHOTO YCBOCHHSI, COTIPOBOXKIAETCS 00s3aTSIIbHBIMU
OJIOKaMU yIIpaKHEHUW U KOHTPOJIA);

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 CI0KHBIE 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 BaKHBIM 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 CTYAEHT 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 1Al IPENo1aBaTes.

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
TEOPETUYECKHUX MOJI0KEHUI n3yyaeMoro Kypca. Eciiv cTyieHT BUAUT HECKOJIBKO MyTeH petieHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh CaMblil pallMOHAJIbHBINA. Pemienue 3a1ay u NpuMepoB cienyeT
u3Narath MOAPOOHO, BBIYUCIEHHS pacrojiaratb B CTPOTOM TMOpPSAKE, OTIENssl BCIOMOTaTeiIbHbIE
BBIUUCIIEHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieyeT NpoBepaATh cioco0aMu, BHITEKAIOIUMU U3
cyliecTBa JaHHOW 3amaud. PemieHue 3amay ompenen€HHOrO THUIMAa HYXHO NPOAODKATH JI0
NpUOOpEeTEeHUs TBEPABIX HABBIKOB B PEIICHUH.

[To 3aBepiIeHNIO U3yUEHUSI MOAYIIS IPE01aBaTeb IPOBOAUT KOHTPOJIBHYIO pabOoTYy C LIETbIO
MIPOBEPKH U OLIEHKU 3HAHUM M YMEHUH CTyIEHTOB. 3aJaHHsi KOHTPOJIBbHOW pabOThI TOJKHBI ObITh
BBITIOJTHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 0O0CHOBAHME PEIIEHUSI U OTBET 0053aTeIbHbI B KaXKI0M
3agaHud. [Ipu BBINOJHEHWH KOHTPOJIBHBIX pabOT HE JIOMYCKAaeTCs HMCIOJIb30BaHUE MOOMIIBHBIX
YCTPOMCTB U raJ’)KETOB.

KonnokBuym — 310 (hopma mpoBeneHHsI Y4eOHOTO 3aHSATHS, HAllpaBlIieHHAs Ha MPOBEPKY U
OLIEHUBAaHME TEKYIIErO YPOBHS 3HaHUH CTyAeHTOB. KOIJIOKBIYM IPOBOANUTCS B MUCBMEHHOU (hopme
2 paza B ceMecTp.



IIpy 1OATOTOBKE K MTOIOBOMY TECTHUPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4UTh
KOHCIIEKTBI JICKIUI U PEKOMEHJJOBAHHYIO OCHOBHYIO U JOIOJHUTENBHYIO JIUTEPATYPY, IPOCMOTPETH
peuIeHUsT OCHOBHBIX 3aJ]1a4, PEHIEHHBIX CAaMOCTOSITENIBHO M HA IIPAKTUYECKMX 3aHATHUAX, 4 TAKKE
COCTAaBUThb IIMCBMEHHBIE OTBETBI Ha BCE BOIIPOCHI, BHIHECEHHBIC HA 3a4€T.



7. OuneHo4YHbIe CPpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpyemMoii KoMIieTeH U HaumenoBanue
P (nJM ee 4acTH) OILIEHOYHOI0 CPeICTBA
Kontposbnas padora 1 mo teme
1 OHK'Z]. n ~ (Y] 1]
DJIeMeHTHI JINHEHHOHN anreOpsl
KounTponbnas pabota 2 o teme
1 OIK-2.1 P P

"D1eMeHTBI BEKTOPHOM anreOpsl’

Kontponbnas padota 3 mo teme "
1 OIlK-2.1 AHanMTAYecKasi TeOMEeTpHs Ha TUIOCKOCTH
1 B IIPOCTPAHCTBE "

KomnokBuym 1 o Temam "nemMeHThI
1 OIlK-2.1 TUHEHHON anredpsl’” U "DneMeHTH
BEKTOPHOM ayireOpsl”

KomnokBuym 2 no teme "Ananutuueckas

1 OIlK-2.1 reOMETpHs Ha IJIOCKOCTH U B
IPOCTPAHCTBEY

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

1 OIlK-2.1 Wrorosoe tectupoBanue uepes 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. PaBJ'IO)KI/ITB FeOMCTpI/I‘{eCKI/I M QHAJIMTHYCCKH BCKTOP d IIO BEKTOpam b 151 C CCJIn 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(2a-b, a);d) 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. Jlanel koopauHaThl BepmuH mupamuasl A 1A, AsA, A (1,-1,0); A, (4,5,-2); As(-1,

3,0); A4 (6, 1,5). TpebyeTcs cpencTBaMu BEKTOPHOU anreOpbl HAUTH:
— yron Mexnay peopamu A 1A, n A Ay,
— miomazas rpaHd A (A H A 3,

— 00BeM UpaMHUJIBI.

Bapmuanr 3.

1. Pa3no>KHTL TEOMETPUYECKH 1 AHATTUTHYECKH BEKTOP C 1o BEKTOpaM amn b ecru a 21

b=i- 2] 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. Pa310kuTh T€OMETPUYECKU U AHATUTHYECKH BEKTOP C 1o BEKTOpaM an l_), ecmn a=4 } ;
b=-2i+3 j; c=4i+2 ].

2. JlaHbI BEKTOPBI c_1={2, -3, 1} Z_7={-2, 6, 3}. Haiitu: 1) (c_l, l;) 2) ‘5‘ ;

3)(a+bh,2a-b);4) np;(a+b);5) b"-oprb.
3. JlaHbI BEKTOPBI 2123;1-5%; B=2n_/l+£,rﬂe ‘%‘:2;‘2‘:1;(,}[’ %)=§
Haiiti: 1) (a, b): 2) \5\;3)(&+B ,2a-b); 4) np;(a+b);

4. Haiitu jionrazb nmapajuiejiorpamMmma, HOCTPOCHHOTO Ha BEKTOPAX
A

a=3m-5n; b=2m+n, e \%\:2;\2\:1; (m, %):5
5. lanbl koopanHaThl BepmmH mupamuasl A 1A, AsA, A3, -5 2); A,(4,5,1); As(-3,
0,-4); A4(-4,5, -6). TpeOyercst cpeacTBaMH BEKTOPHON anreOpbI HANTH:
-yron Mmexnay peopamu A |A, 1 A Ay,
-furomans rpanu A (A, A 55

-npoekuuto Bekropa A4y Ay na A A,

-00beM MTUPAMHU/IBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KonrtponbHas paGota 2 BBINOJHSETCS CTYAEHTAaMM Ha MPAKTUYECKOM 3aHsATHH 18, Ha
BBITIOJTHEHHE Pa0OTHI OTBOIUTCS 2 yaca. [Ipy BBIMOJIHEHNN KOHTPOJIBHONW pabOThl CTYAEHTHI MOTYT
M0JIb30BaThCsl OYMaKHBIMH HOCHTEIISIMH HWH(pOpManuy (KOHCTIEKTaMH JIEKIMH M TPAKTHYECKUX
3aHSATUHA, CHOPAaBOYHBIMU MaTepuaiamu, YydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHSIMHU).
3arnpenieHo noiab30BaTHCS MOOUIBHBIMU YCTPOHCTBAMH U TAKETaMHU.

Kpurtepun onenku:
KontponbHas paboTa COAEpKUT S5 3aaHni, KOKI0€ 3aJaHNE OLICHUBAETCS B 4 OAJJIOB.
— 4 Gania BBICTaBIIAETCS CTYJEHTY, €CIIM PELICHO BEPHO BCE 3a/1aHUE;



— 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 ypaBHEHHUE TIIOCKOCTH, TPOXOISIICH yepe3 Touky M(2,-2,-3) neprneHauKyaspHO

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

MpAMOit

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 rajpkeramu. KoHTposibHas 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

~



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.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHUsA

KonnokBuym Nel BbINONHSIETCS CTy/I€HTaMU Ha IPAKTUUECKOM 3aHATUU 19, Ha BBINIOJIIHEHNE
paboTbl oTBoaUTCA 2 yaca. KaxxjoMy CTyJIeHTY BbIAAETCS KApTOUYKa C TPEMs BOIIPOCAMHU U3 NIEPEUHs
BOIIPOCOB, IIPUBEACHHBIX BbIlIE. 1Ipy HanmucaHuu OTBETOB HA BOIIPOCH! KOJUIOKBUYMAa CTYJIEHTaM
3arpelaeTcss MoJIb30BaThCsl OyMaXXHbIMM HOCHUTENSIMU MHPOpPMaLUU (KOHCIIEKTaMHU JIeKUUi u
MPAKTUYECKUX 3aHATHH, CIPABOYHBIMH MaTepHajaMH, YYeOHHKaMH, Y4eOHO-METOAWYECKHUMHU
10coOusMH). 3aIIpeleHO MOJIb30BATHCSI MOOMIILHBIMHU YCTPOUCTBAMHU U TajpkeTamu. O

Kpurepun oneHku:
buser KoJIOKBIyMa COEPKUT 3 BOIIPOCA, KaX/IbIii BOIPOC OIIEHUBAETCS B 5 0aJLIOB.

— 5 GayuIoB BBICTABIISICTCS CTYIEHTY, €CIIM OTBET Ha BOIIPOC NPUBENIEH B OJIHOM 00bEME;

— 4 Gana BBICTABIISICTCS CTYJCHTY, €CJIM OTBET Ha BOMPOC MpuBeaeH B 00bEMe oT 80 % u
BBIIIIC;

— 3 Gasa BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha BOIPOC MpuBeeH B 00bEMe oT 60 % 1o 79
%

— 2 Ganya BICTaBJISI€TCS CTY/ACHTY, €CJIM OTBET Ha BOIpoc IpuBeneH B 00béme oT 40 % 1o 59
%

— 1 Gann BeICTaBIsETCS CTYACHTY, €CJIM OTBET Ha BOIIpOC NpuBeaeH B 00béMe oT 20 % 1o 39
%

7.2.5. Kol1J10KBUYM 2 10 _TeMe «AHAJINTHYECKAS TeoMeTpPUsi HAa IJIOCKOCTH W _B

NPOCTPAHCTBEY

Bonpocsl Kk KOJLUIOKBHYMY

1. TlpsmoyronpHas cucTeMa KOOpJAUHAT Ha INIOCKOCTH. OCHOBHBIE 3aJJa4l Ha TNIOCKOCTH.

2. TlonspHas cuctemMa KOOpJAHWHAT Ha MI0CcKoCTH. CBA3h MOJISPHOM U MPSIMOYTOIBHON CUCTEM
KOOpJMHAT.

3. OCHOBHBIE 33/1a4¥ AHATTUTUYECKON T€OMETPUU: PACCTOSTHUE MEXKAY ABYMS TOUKAMH, JIEICHUE
OTpe3Ka B 3a/1aHHOM OTHOILIEHUH.

4. Tlpsimast TUHUS Ha IOCKOCTH. Y paBHEHHUE MPSIMOI Ha MIOCKOCTHU C YTIOBBIM KOA(h(HUIIMEHTOM
I'eomeTpuueckuit cMbica KO3()PHUITMEHTOB.

5. YpaBHeHue npsMOi Ha IUIOCKOCTHU B OTpe3kax. ['eomeTpuueckuit cMbIci K03 pUuimeHTos.

6. OOmee ypaBHEHHE MPSMOM HA TUIOCKOCTH.

7. HenomnHble ypaBHEHUS MPSIMOH.

8
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HopmanbHoe ypaBHEHME IPSIMOI Ha INIOCKOCTH, BBIBO/I.
. PaccrosiHue ot Touku 10 npsAmoi. BeiBo.

10. BzanMHO€ pacroyioKeHHne ABYX MPSIMBIX Ha MIIOCKOCTH: YTOJ MEXIY MPSMBIMHU.

11. B3auMHO€ pacnosoKeHHUe IBYyX MPSAMBIX Ha MJIOCKOCTHU: YCIOBHE NMAapalIeIbBHOCTH IBYX
IIPSIMBIX.

12. BzauMHoOe pacroioKeHHe ABYX MPSIMBIX Ha MNIOCKOCTH: YCIOBHE MEPIEHIUKYISIPHOCTH ABYX
IIPSIMBIX.

13. KpuBble BTOpPOTo MOpsIIKa: OKPY>KHOCTh



14. Kpussle BTOpOro nopsiika: 3JuINIIC.

15. KpuBblie BTOpOro nopsjaka: runepoona.

16. Kpussie BTOpOro nopsiika: napadona.

17.TInockocTh B MPOCTPAHCTBE: 001ee ypaBHEHHE, B OTPE3KaxX.

18. YpaBHeHHe MII0CKOCTH, MPOXOAIIEH Yepe3 TPU JAHHBIE TOUKH.

19. HopmanbsHoe ypaBHEeHHE TUIOCKOCTH. ['eoMeTpuueckuii cmbica ko3 duirentoB. Paccrosinue ot
TOYKH JI0 TFIOCKOCTH, BBIBO/I.

20. B3auMHO€ pacnosio’KeHue JABYX IJIOCKOCTEH B IPOCTPAHCTBE.

21. TIpsimas B mpoCTpaHCTBE: 00IIKe, KAHOHMUYECKUE, TapaMEeTPHUECKUEe YPaBHEHUS PSMOU.

22. B3auMHOE pacnojio’KeHue JABYX MPSMbIX B IPOCTPAHCTBE.

23. B3anMHOe pacroioskeHue MpsIMO U TUIOCKOCTH B IIPOCTPAHCTBE.

24. TToBepXHOCTH BTOPOTO MOPSIKA: SJUTUIICOUI, chepa.

25. [ToBepXHOCTH BTOPOTO MOPSI/IKA: THIIEPOOIIOH]I.

26. [ToBepXHOCTH BTOPOTO MOPSAKA: TapadOIOMI.

27.T1oBepXHOCTH BTOPOTO MOPSIIKA: IMINHAP.

28. IloBepXHOCTH BTOPOTO MOPSAIKA: KOHYC.

29. BeIpoxIcHHBIC TTOBEPXHOCTH BTOPOTO MOPSIIKA, TPAMEPHI.

30. ITocTpoeHue KpUBBIX BTOPOTO MOPSJIKA B MOJIIPHON CUCTEME KOOPIUHAT.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

KonnokBuym Ne2 BbINONHSIETCS CTy/I€HTaMU Ha IPAKTUYECKOM 3aHATUU 31, Ha BBIIIOJIHEHNE
paboThl oTBOaUTCA 2 yaca. KaxxioMy CTyIeHTY BbIAAETCsl KApTOUYKa C TPEMsl BOIIPOCAMH U3 MEPEUHSI
BOIIPOCOB, IIPUBEACHHBIX BbIlIE. 1Ipy HanucaHuu OTBETOB HA BOIIPOCH! KOJUIOKBUYMAa CTYJIEHTaM
3arpelaeTcss MoJIb30BaThCsl OyMaXXHBIMM HOCHUTENSAMU HMHPOpMaLuU (KOHCIIEKTaMHU JIeKUUil u
MPaKTUYECKUX 3aHATHI, CIpPAaBOYHBIMU MaTepHallaMd, Yy4eOHUKaMH{, Y4eOHO-METOANYECKHUMHU
ocoOUsIMU). 3aIpelIeHO MMOJIb30BaThCSI MOOUIBHBIMH YCTPOHCTBAMHU U TAPKETAMHU.

Kpurtepun onenkn:
buner KonmokBryMa COEepKHUT 3 BOIIPOCA, KayKAbIH BOIIPOC OIIEHUBAETCS B 5 OAIIIOB.

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

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

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

— 2 Ganna BbICTaBJISI€TCS CTY/ACHTY, €CIM OTBET Ha BOIpOC IpuBeneH B 00béMe oT 40 % 1o 59
%

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

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

7.2.6. UTOroBoe TeCTUPOBAHUE

(HauMeHoB8aHUe OYEHOUHO20 CPedCmBa)

Tunosble NpuMepbI 3a]aHUHI

MoayJsb 1. DjaeMeHThI JJUHEHHOH aJaredpbl
1 5

-6 10/

1. Berauciaure onpeaennTenb

OTtBeT:



2. BBIYUCIUTD ONpEeaeIuTeNb

OtBerT:

3. BbruncauTs onpeneinurensb

OTtBerT:

w BN

S o1 B~

1
4. Haiinure cymmy Marpu , _ [O
3

3 4
5 6

71

0 2 -3
2 1 3
2 3 0
0 3 7

3 0
1| Tp=|-1
5 6

1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
c:[—l 4} P:[—l —lJ T=|-1 2 M=|-1 2 K=|-1 2
3 -1 6 5 9 9 31 9 1

1 21
5. lana matpuna A=2 6 2| Tormamarpuna C = A— A" pasHa...
5 4 J
1 2 3 4
0 0 -4 10 0 0 0 0 4
0 0 -2 0 1 0 0 2
4 2 0 0 0 1 0 0 0 4 2
1 01
6. Jlanamatpuma 4=|0 2 0. Torma matpuma A2 umeer Bu. ..
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
(2 3 1] (1 2]
7. Jausl matpunbl A = , B=|5], C= . Torma cyiecTByeT Npou3BeICHHE
1 41 59
MaTpHil. . .
1 2 3 4
C-4-B B-4-C C-B-4 A-C-B




8. Panr MaTpuia paBeH equHuIpl. Toraa MaTpuiia MOKET UMETh BUL..

1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 7 8 9O
3x+1 2
9. Panr marpunsr A = 1 paBeH BYM, €CJIM 3HaYeHHE X HE PaBHO...
x
1 2 3 4
-1 0 -2 1
1 3 -2 3
. 00 0 O
10. Haiinure panr MaTpuiibl dlo 2 4 1
00 3 5
00 0 1
Otger:
2cosx 1
11 . J{nsa marpunsl 4 = 0 sin HE CYIIeCTBYeT OOpaTHOM, €ClTu X PAaBHO ...
X
1 2 3 4
T T T T
2 4 3 6
12. Jlns matpunel A cyniecTByeT oOpaTHasi, €CJid OHA paBHA ...
1 2 3 4
12 1) 12 2 1 2 1 1 7
3 1 0 01 1 7 5 3 8 9
1 3 0 ) 1 0 0 2 4 2 2 3 6
(1 2y - (3 L
13. Ecrm A= 3 1) A= nt TO pemieHne marpudHoro ypaBHenusi A* O = A umeer
BU] ...
1 2 3 4
1 -1 -5 5

1 -1 -5

8 8 g

14. EnuHCTBEHHOE pellIeHre UMEET OAHOPOJIHAS CUCTEMA JINHEWHBIX YPABHEHUH ...

| 1 | 2 | 3 |

4




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

3x+3v+z=0

x-3yv+z=0,
2x+2v+4z=10,

3x+3v+62z=0

x=3yv+9z=0,
2x+2v-6z2=0,

3x—y+3z=0

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

Jx+3vy+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
(a'p) axb [axb] [alp] (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 — 0
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. YCTaHOBHUTH, KOMILTAHAPHBI JIM BEKTOPA a , Z_? E, ecmnt a=41i-2 }+4 /;; b

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

OTtBeT:

7. Kakoli BeKTOp siBiIsieTcs CyMMoM BekTopoB AB n AP?




N

o

N

PB

—

J Bekrop KB,ean A(1,2), B(0,-3).

8. Belpazuth yepe3 eqMHUYHBIE BEKTOPBl | U
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 mocneaoBaTenabHble BepInHbI 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
a=0, =1 a=1l, =2 a=-3, =3 a=2, f=-4 a=-1 p=4
13. Beruncnuth 2 | x(k—S jj :
Ortser:
14. HaiiTi cMelIaHHOE MPOU3BEACHUE BEKTOPOB a= (2,-1,2), 5 =(3,0,7), C =(1,2,-3)
Ortser:
15. [Tnomanas TpeyrojdbHUKA BEIYUCIACTCS 11O opmyIIe. ..
1 2 3 4 5
S=ab Sz‘ﬁxb‘ S:l|a><b| S=axb S— 1_
2 2[ab]




Moayab 3. AHAJINTHYECKAs TeOMeTPHUS HA MJIOCKOCTH U B POCTPAHCTBE

IIpakTH4eckuii Tecr:

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

1 2 3

4

2,5 S 0,25

15

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

(=1 (=47 =8 [ (=2 +(=8F =10 (x=1 +(r=4P =8 [ (=17 +(r-47 =3

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 3Jx—4v+2z=0 3x—-4v+2z2+1=0| x+v+2z-1=0
4. Touka nepeceyeHus: MpsIMOoi g = yT+3 L > u miockocth X+2y—-3z+1=0 wumeer
KOOPJWUHATHI ...
1 2 3 4
(10;2;5) (0;-3;5) (8:1;5) 2:1;5)
5. OnpenenuTh BUA MOBEPXHOCTH: Y2 =67...
Ortser:
6. OmpenenuTs BUJ HOBEPXHOCTU: — —2 + y—2 + ﬁ =1...
16 49 4
Orser:
7. st mpsimoit M1M» Hamucats o6tee ypaBuenue, eciu M1(-2;5), M2(6;-2) ...
Ortser:
8. B A MoM1M: Haiitu ypaBHeHue cpenneit nunuu EF, napamiensnoit MiM2
eca Mo (1;1), M1(4;6), M2(-5;-1).
Orser:
9. YpaBHEHHE IUIOCKOCTH, MPOXOJAIIeH Yepe3 TOYKH I 1(_ 1;2;0), I ) (2;3;1) ,

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

1 2 3

4

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

Tx—-8y—13z=0




10. VpaBHeHHEe MPAMOM, MPOXOIAMIEN YE€PE3 TOUKY | 0(2;—3;—5) MEPIEHINKYISAPHO K

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

1 2 3 4
x-2 y+t3 z+5 | x-6 y+3 z+5| xt+t2l y-3 =z-5| x+2 y-3 z-5
6 -3 -5 2 -3 -5 6 -3 -5 6 3
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

2x+v—5=0 T+v—-5=0 2x+yv+5= X+v+5=0

X —2x—-2y—-13=0

14. Bepunaa napa0oJibl MMEEeT KOOPJAMHATHI ...

2

1 3 Z
L-7) L7) (-17) (-1-7)

15. VpaBHeHHME IUIOCKOCTH, MPOXOASIICH dYepe3 TOUKY (0;0;2) NEPIEHINKYIISPHO

mI0CKOCTIM X—Y—2=0 u X—2y =0 wumeer BUJ ...

1 2 3 4

2x+v+z-2=0 I—v—z+2=0 1—2yv—z-2=0|2x—yv—-—z+2=0

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BBIINIOJTHCHUA

Hrorooe tectupoBaHue No AUCHUIUIMHE "BpIcmias Maremartvka. DJIEMEHThl BbICIIEH
anreOpsl ¥ TeoMeTpuH'" BBHICTABJISETCS B pacnucaHu Ha 17 Hemenme W mpoxomauT uepe3 LleHTp
TECTHPOBAHUS B KOMIBIOTEPHOM Kiacce obmiero gocryma. Ha Tect orBoamtes 1 wac. Ilpwm
BBITIOJTHEHUHM TECTa CTYIEHThl MOTYT TIOJb30BaThCS TOJBKO KaJIbKYISITOPaMH, HPU ATOM HE
AOMMYCKACTCA MUCIIOJIB30BAHUC KaKI/IX-HI/I60 CIIPaBOYHLIX MAaTCpHUAJIOB, KOHCIICKTOB JIGKI_II/II\/JI )41
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‘lHLIe cpeacrea AJas l'[pOMC)KyTO‘lHOﬁ aTrTreCcTalium 1m0 MToramM OCBOCHHHA

AUCHHUIIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalluu

Cemectp 1

Ne o

u/n Bonpocsl k 3auéty

1. | [lonsiTe MaTpulIbl, 3JIEMEHTHI MaTpullbl. Bussl MaTpuil.

2. | AnreGpanyeckue omepanuu Haj Mmarpuiamu. [IpuBecTH mpumepsl BBIYMCICHUS CYMMBI,
Pa3HOCTH MATpPHIL, IPOU3BEAECHUS MAaTPUILIBI HA YUCIIO.

3. | Onpenenenne mnpowusBeneHuss marpuil. IlpuBectn mnpumep. CBoMcTBa omepauuidi Haj
MaTpPULIAMH.

4. | Bo3Benenue wmatpuibl B creneHb. IlpuBectn npumep. TpaHcroHMpoBaHUE MaTpHIIbL.
CBolicTBa onepanyy TPaHCIIOHUPOBAHUS.

5. | Onpenenureny KBaJpaTHBIX MaTpull. BbruucieHnue omnpenenuTenss BTOPOrO U TPETHETO
HOPSJIKOB.

6. | OmpeneneHue MuHOpa M anreOpanvyeckoro JOMOJIHEHHs 3jieMeHTa Matpuisl. [Ipumep
BbIuncieHus. Teopema Jlamaca.

7. CBoiiCTBa ONpeEIETUTEIICH.

8. | Onpenenenne oOpaTHOM MaTpullbl. ANTTOpUTM BbluucieHus. HeoOxoaumoe u 1ocTtaTtouHoe
yCIJIOBUE CYIIECTBOBaHNE 0OPaTHON MaTpPUIBL.

9. | Onpenenenue panra marpui. Cpoiictsa. [Ipumep BeIYHCICHHUS.

10. | DnemenTapHbIe TpeoOpa3oBanus MaTpuil. CBOWCTBA paHTa MATPHIIL.

11. | TlonsiTue nUHEtHOE 3aBUCUMOCTH M HE3aBUCUMOCTH CTPOK MaTpuIlbl. Teopema o paHre.

12. | Cuctembl  IWHEHHBIX  ypaBHeHHWH. OrmpeneneHHe  COBMECTHOH, HECOBMECTHOM,
OINPEICIICHHOM, HEONPEAECIEHHON CUCTEMBI.

13. | Omnpenenenue SKBUBAJICHTHBIX cUcTeM. MaTpuyHas U BEKTOPHAs 3alIMCh CUCTEM JIMHEHHBIX
YpaBHEHUM.

14. | Cuctemsbl N TMHEHHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU. MeTo]1 00paTHON MaTpHIIbIL.

15. | Teopema Kpamepa. JlokazaTeanCcTBO.

16. | Meron I'aycca penieHust CUCTEM JIMHEHHBIX YPAaBHEHH.

17. | UccnenoBanue cucteM JnuHEHHBIX ypaBHeHHil. Teopema Kponexepa - Kamemnm.
JlokazaTenbCTBO.

18. | CucreMbl TMHEHHBIX OTHOPOTHBIX ypaBHeHH. CBOWCTBA pEICHUSI.

19. | Ilonsatue QyHIamMeHTanbHON cHcTeMbl pemieHHd. TeopeMa O CBsSI3M OOIIErO pelIeHHus U
YaCTHOT'O PELIeHHUS.

20. | [MonsiTHe BeKTOpA.

21. | JIuneiiHble onepanuy HaJl BEKTOPAMH.

22. | IloHsiTHEe TMHEWHOW 3aBUCUMOCTH BEKTOPOB.

23. | JIuneiiHas 3aBUCUMOCTb BEKTOPOB Ha IJIOCKOCTH.

24. | JIuneitHas 3aBUCUMOCTh BEKTOPOB B IIPOCTPAHCTRBE.

25. | ba3uc Ha IIOCKOCTH M B IPOCTPAHCTBE.

26. | Ilpoekuus BekTopa Ha och. CBOICTBA.




21.

JlexapToBa npsiMoyroisibHas cuctema koopauHat. KoopnunaTtel BekTopa.

28. | CxamsipHOoe Tpom3BeneHHEe BEKTOPOB. (DU3MUECKUIl CMBICT CKAISAPHOTO MPOU3BEICHUS.
CBoiicTBa.

29. | CxamsipHOE MPOM3BEJACHUE BEKTOPOB B KOOPAWHATHOU (hopMme.

30. | Hampasisirolyie KOCHHYChI BEKTOPA.

31. | Onpenenenne BeKTOPHOTO npousBeieHrs. CBOHCTBa BEKTOPHOT'O POU3BEICHUS.

32. | ®u3nueckuil CMbICIT BEKTOPHOI'O ITPOU3BEICHHUS.

33. | BekTopHoe npou3BeieHHe BEKTOPOB B KOOPAMHATHON opMme.

34. | Onpenenenne cMENIaHHOTO Mpon3BeeHns. CBOMCTBAa CMEIIAHHOTO MTPOU3BEICHHUS.

35. | ®opMysa BBIYMCIEHHS CMEIIAHHOTO POU3BEICHHS B KOOPAMHATHON (opMe.

36. | KommiekcHble 4Mcia, OCHOBHBIE TMOHATHA M omnpeneneHus. M3o0paxkenue ux Ha
KOMIIJIEKCHON TJIOCKOCTH.

37. | Tpuronomerpuueckasi popmMa KOMIUIEKCHOTO YHCIIA.

38. | IlokasarenbHast popMa KOMILIEKCHOTO YHCIIa.

39. | CymMa, pa3HOCTb, IPOU3BEICHUE M YACTHOE JIBYX KOMIUIEKCHBIX YHMCEJ B alre0pandeckoil
dbopwme.

40. | Cymma, pa3HOCTb, HPOM3BEACHHWE M YAacCTHOE [JBYX KOMIUIEKCHBIX 4YHCE1 B
TPUTOHOMETPHUYECKOU (hopme.

41. | Bo3BesaeHue B CTENEHb U U3BJIEYEHHUE KOPHS N-I CTENEeHH U3 KOMIIJIEKCHOT'O YUCIIa.

42. | TlonsipHas cucreMa KOOPAWHAT HA TIOCKOCTH. CBS3b MOJIIPHOU M TIPSIMOYTOJIBHON CHCTEM
KOOpP/IMHAT.

43. | OcHOBHBIC 3a/la4d AHAJUTUYECKOW TECOMETPHUHU: PACCTOSHHE MEXIy ABYMS TOUYKaMH,
JieJIeHHe OTPe3Ka B 331aHHOM OTHOILICHHH.

44. | Tlpsmass JMHUS HA IUIOCKOCTH. YpaBHEHUS NPSIMOM Ha IUIOCKOCTH C  YIJIOBBIM
K03 duureHTom u otpeskax. ['eomerprueckuii cMbIca KO3 HUIMEHTOB.

45. | OOuiee ypaBHeHHE NPsIMON Ha MIIOCKOCTH. HenosHble ypaBHEHUS TPSIMOH.

46. | HopmanmsHOe ypaBHEHHE MTPSIMON Ha TUIOCKOCTH, BBIBOJI. PaccTosTHUE OT TOYKHM 710 TIPSIMOH.

47. | B3anMHOe pacnoJioxKeHHe ABYX MPSIMbIX Ha MJIOCKOCTH.

48. | KpuBble BTOPOTO MOPSJIKA: OKPY>KHOCTh H AJITHIIC.

49. | KpuBble BTOPOro nopsjka: runepoosa.

50. | KpuBble BToporo mopsijka: nmapadoa.

51. | IlmockocTh B MpOCTpaHCTBE: O0Illee ypaBHEHHE, B OTPE3KaX, ypaBHEHHME IUIOCKOCTH,
POXOJAIICH Yepe3 TP TaHHBIE TOUKH.

52. | HopmanpHOE ypaBHEHHE TIUIOCKOCTH. ['eomeTrpuueckuit cMbIcn KO3 HIIMEHTOB.
PaccTosiHre 0T TOYKH /10 MIIOCKOCTH, BBIBOJI.

53. | BzaumHOE pacronoxeHune IByX IIOCKOCTEeH B MPOCTPAHCTBE.

54. | Ilpsimasi B IPOCTPAHCTBE: 0OIIHME, KAHOHUYECKUE, TapaMeTpUIeCcKie ypaBHEHHS IPSIMOil.

55. | BzaumHoe pacnionoxeHue IByX NpsIMbIX B IPOCTPAHCTBE.

56. | B3aumHOe pacnosokeHue NpsiMoi U IIIOCKOCTH B IPOCTPAHCTBE.

57. | [loBepxHOCTH BTOPOro NOPSAKA: DIUTUIICOU, TUIepOOIon I, mapaboions.

58. | IloBepXHOCTH BTOPOT'O MOPSIKA: IIMIMHJIPHI, KOHYC.

59. | BeIpox/ieHHbIE TOBEPXHOCTH BTOPOTO MOPSIKA, TPUMEPHI.

60. | IlocTpoeHne KPUBBIX BTOPOTO MOPSI/IKA B MOJISIPHOM CUCTEME KOO IMHAT.




7.3.2. Kputepuu 1 HOPpMbI OLleHKH

dopma
NpoBeIeHust
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOYHOMI
aTTecTanuu
Crynent HaOpan 55 u 6omee
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1mo
BCEM y4EOHBIM MEPOIPHUITHSIM,
GAUTEHON IPeAyCMOTPEHHBIM B Kypce +
Pe3yIabTaThl UTOTOBOTO
TECTUPOBaHUs + OaIIBI 32
MOCEIIAeMOCTh), pa3Aci€HHas Ha
3auér (mo 2. K nonyueHHOMY pe3yibTaTy
1 HaKOIUTEILHOMY puOaBISIOTCS OOHYCHBIE OaJlTbI.
pEeUTHHTY) Crynent Habpan Menee 55

«HEC 3a4TCHO»

0aJlJIOB, paCCUYNTAHHBIX 110
¢dbopmye: (Cymma 6asmioB mo
BCEM Y4EOHBIM MEPOIPUATHSM,
IPEAYCMOTPEHHBIM B Kypce +
pe3yIabTaThl UTOTOBOTO
TECTUPOBAHUS ), Pa3/ICIEHHAs HA
2. K moiryueHHOMY pe3yabTaTy
npuOaBIsitOTCS OOHYCHBIE OaJIIbI.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

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

YyeOHUuK

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

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

VueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

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

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

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

YuyebHoe mmocodue

2019

ObC
«ZNANIUM.COM»

Herrsapesa O.M.,
Kypbenko JI.H.,

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

YuebHoe rmocobdue

2019

OBC
«ZNANIUM.COM»




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4eOGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / «Jlanb»
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M»

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




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeTon4ecKoe nocoodue,
HaumeHnoBanue
NMPaKTHUKYM, IP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC

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

noco6ue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

—OCHOBBI BbICIIICH U McKkpeTHOM Matematuky // [lybosuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE | AOMOIHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JInddepennnansaoe 1 HHTETPaIbHOE HCUUCTECHUS, ()YHKITUH
HECKOJIbKUX NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIO0 o0ecneYeHu sl

Ne Hanmenopanue IO PexBu3NTHI zlorosi)pa
n/n (naTa, HOMep, CPOK JAeCTBHS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok nercTBUsA —

WinPro 10 RUS Upgrd OLP NL Acdmc | 6eccpodHo;
KOHTpAkT Ne 1653 ot 14.12.2018, cpok neucTBus
— 6eccpoyHO

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

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

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /11 IPOBEICHUS

n/n | NpakTHYeCKHUX U JJa00paTOPHBbIX 3aHATHIA,
NMOMELUEHHUH VI CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyens 0CHOBHOTO 000pYyAOBaHHS

YyeOHast ayautopust AJis1 mpoBeaeHus 3aHATuil | CTONBI YyYeHUYECKHUE JIBYXMECTHBIE U
JIEKIIMOHHOTO TUIA. Y4eOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOI0KH), CTOJ
MPOBEJCHUS 3aHITUNA CEMHUHAPCKOTO THUIMA. | MPEoIaBaTeIbCKUH, CTYyT
YyeOHass  ayauTopuss  JUIT  KyPCOBOTO | IIPEIMOJABATEeILCKUAN, JIOCKA ayJuTOpHAs
MPOEKTUPOBAHUS  (BBIMIOTHEHHUS] KYPCOBBIX | (MeJIOBast)

pabot). YueOHast ayauTopus IS TPOBEICHUS
TPYIIOBBIX u WHIMBUIYaIbHBIX
KOHCYNbTail. Y4eOHass ayauTopust IS
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexxyrouHoi arrecraimu. (I'-440).

5 [TomerieHne UIss CaMOCTOSITENbHONW paboThl | CTOIBI, CTYJIbsI, KOMITBIOTEPHI
obyuaromuxcs. (I'-401)

3 [Tomemienue miast caMOCTOSTENbHOM paboOThl | CTOIBI, CTYNbS, 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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