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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHMSI NUCUUIUIMHBI — OBJIAJIEHUE COBPEMEHHBIM allapaToM MaTeMaTHKU AJIs
JAJIbHEHMIIEro MCMOIb30BaHUS B 00JACTAX €CTECTBEHHOHAYYHOTO 3HAaHUS M JAMCLUILUIMHAX
NPUKIIAJHON HANpPaBICHHOCTH, NMPHOOPETEHHE TEOPETHUECKUX 3HAHUM MO0 OCHOBHBIM paszjeiiaM
JUCLMIUIMHBIL, TOATOTOBKA K M3Y4YEHUIO M IPUMEHEHUI0 MaTeMaTH4YeCKUX METOJ0B B
npoeCCHOHATIBHON /EATEIIbHOCTH, K CAMOCTOSITEIbHOMY M3YYEHHIO TEX Pa3/ieloB MaTeMaTHKH,
KOTOpbIE MOTYT HOTPEeOOBATHCS JOIOJIHUTENBHO B MPAKTUYECKOM M HCCIIEA0BATENIbCKOW pabore,
dopMHupOoBaHHE  MaTEeMAaTUYECKOro,  JIOTMYECKOr0 M ITOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTHYeCKOM KyJIbTyphl OaKkasiaBpa.

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

MareMaTuka (1KOJbHBIN Kypce), aredpa (IIKOJABHBIA Kypc), reoMeTpus (LLIKOJBHBIA Kypce), ajireopa
Y Hayajia aHajin3a (IIKONbHBIN Kypc). AJaOTUBHBIA KYPC MATEMATHUKH.

JIMCIUTIIMHBI U TIPAKTHUKH, JIJI1 KOTOPBIX OCBOCHHUE JAHHOHN JMCIMIUIMHBI HEOOXOIUMO Kak
npeaecTpyromee: 'Boiciias marematuka. JluddepeHimanbHoe M MHTErpaibHOE WCYHCICHUS ",
"Brlciast Mmaremaruka. M30paHHble pa3aeibl BRICIIIEH MATEMATHKHA"

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopMHupyeMbIE H
pMHpY NHaukaTopbl 10CTHIKEHUS

KOHTPOJIHpYeMble . [lnanupyembie pe3yJibTaThI
KOI\E)HeTeI:-IyIII/II/I KOMITET CHITHH pyoﬁ ‘lelfl/lﬂy
(K01 1 HAMMEHOBAHUE) (kom i HammeroBamHe) '
ITK-4 Cnocoben [TK-4.1 TloauMmaer 3HaTb:  OCHOBHBIE  MOHATHA U

OPUMEHSTh 3HaHUS (bopMysbl  aHATUTUYECKOH IeOMETpUH

MaTeMaTUYECKU anmnapar

(byHIaMEHTaIbHOU U AHAIINTHYECKON reoMeTpun i | X BBICIICH anreOpbl,  OCHOBHBIE
IPUKIIAJAHOM BBICIIICH anreGpsl 1 ero posp | METOMbI PCIICHUs 3ajad, a TAKKe HX
MaTEeMaTHKHU [P peLICHH INPUIIOKEHUS B  INPO(ECCHOHAIBHBIX
B paspaboTke Ipo(eCCUOHANIBHBIX 3a]1a4 AMCHHUTITAHAX

IIPOrPaMMHOI0 Ymersn: Pemate TUIIOBBIE
obecrieueHus MaTeMaTHYECKUE  3aJayd  BBICIIEH

anredpbl ¥ aHAIUTUYECKOW TeOMETpUH;
MPUMEHITh  (OPMYIIBI U METOIBI K
pELICHUIO TUIIOBBIX 3a/ad.

Baagers: METOIaMU peleHus
TUTIOBBIX 3aJlady BbICIIEH anredpbl u
AHAINTUYECKOU FEOMETPHH.

3HaTh: pOJIb OCHOBHBIX NOHATUN U
(bopMyT aHATUTHUECKOW T€OMETPUU U

[1K-4.2 [Tpumensier
MaTeMaTUYECKU anmnapar

aHAJTMTUYECKON TeOMETPUU U
BBICIIIEH anredphl MpU
pelieHnn
npodeccnoHaNbHbIX 331a4

BBICITIECH anreOpbl, OCHOBHBIX METOJ/IOB
B penieHu NpodeCCHOHANBHBIX 3a/1a4

YMmerb: 1EpeBOAMTH  NPUKIIATHBIC
3a/la4d C OIMUCATEJIbHOIO sA3BbIKA Ha
A3BIK MATEMATHKH, IPAMEHATH METOBI
AQHAJIMTUYECKOM I'€OMETPUU U BBICLICH

anreopsl B peIeHun
npodeccHnoHaNBHBIX 33724
Baaners: cnocobamu  HarJISHOTO




rpaduyeckoro MIpeICTaBICHUS
MaTeMaTUYeCKoro  arrapara npu
penieHny mpodeccuoHaNbHBIX 3a/1au.

[1K-4.3 JlemoHcTpUpyeT
BJIaJICHHE HAaBBIKAMU
IIPUMEHEHMSI
MaTeMaTHYeCKOTo armnapara
aHAJIMTUYECKON T€OMETPUU U
BBICILIEH aJIreOphl pu
pelLeHnu
npoecCHOHANBHBIX 3a/1a4

3HaTBh: OCHOBHBIC IIOHATUS U METOAbI
JUHEHHONM W BEKTOPHOM anreOphl,
AHAJIMTUYECKON NreOMETPUU

YMerb: pemath CHUCTEMBI JIMHEHHBIX
ypaBHEHUHN, COCTAaBJISATh YpaBHEHUS
OpsAMBIX W KPUBBIX JIMHUH  Ha
IJIOCKOCTA W B MPOCTPAHCTBE,
MOBEPXHOCTEH BTOPOTO MOPSIKA.

Baanern: MaTeMaTUYECKUM
anmapaTom AHAJIUTUYECKOU
T€OMETPUHU U BbICIIEH aJIreOpBHl.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMbI TEKYLIET0

ypaBHeHuil (CJIAY): ocHOBHbIE TOHATHS U
OIIpEICIICHHUS.

Bn .
o HaumeHnoBaHmne TeM 3aHATHH KOHTPOJISI
Mopnyas (pa3aei) | y4eOHOMH . Cemectp | O0beM,uy.| bamasl | HHTepakTHus, 4.
ABOTEI (yueoHo¥i padoThI) (HaHMMeHOBAHHE
P OLIEHOYHOI'0 CPe/ICTBA)
Mogyns 1. Jlek 1 Marpuiel, BuAbI Matpull. [lelicTBus Hax 1 2 -
OneMeHTbI MaTtpuuaMu. OnpeaeauTenn KBaapaTHBIX
IMUHEHHON Matpul. OnpenenuTenyu BTOPOro U TpETbero
anreOpet Mp 1 CroXeHue, BHIYUTaHUE MATPHIL. 1 2 -
YMHOKEHUE MaTpULbl HA YHUCIIO.
IIpoussenenue marpul. Beraucienue
onpeaenuTeneii 2-ro v 3-ro NOPAAKOB 10
Ip2 Bo3Benenne MaTpuIlpl B CTENIEHb. 1 2 -
Brruncnenrue MaTpUYHBIX MHOTOUYJICHOB.
TpaHncoHHpOBaHUE MATPHIL
Jlek 2 Ornpeaenureny n-ro NOpsIKa U UX CBOMCTBA. 1 2 -
MuHopHI 1 UX anreOpanyecKue TOTOTHEHUS
IIp 3 Briuucnenue onpenenuTenei KBaapaTHBIX 1 2 -
MAaTpHII B Pa3JIOKEHUH 110 CTPOKE (CTOJIOIY).
IIp 4 Beruucnenue onpenenureei ¢ 1 2 -
HCIIOJIb30BAaHUEM CBOICTB.
Jlex 3 OO6patHas MaTpuna. CrocoObl HAX0XKIECHUS 1 2 -
oOpaTHO# MaTpuiibl. PaHr MaTpHIIbL.
Ip5 . 1 2 -
Brruncnenne o0paTHON MaTpUIIbL.
IIp6 Haxoxnenue panra MaTpul] pa3aIu4HbIMH 1 2 -
METOJIaMHU.
Jlex 4 CucTeMbl JTMHEHHBIX alTre0pandecKux 1 2 -




DopMbI TEKYLIET0

Bn .
o HaumenoBanue TeM 3aHsITHI KOHTPOJIAA
Mopnyas (pa3aei) | y4eOHOMH . Cemectp | O0bem,uy.| bamasl | HHTepakTHus, 4.
ABOTEI (yueoHo¥i padoThI) (HaHMMeHOBAHHE
P OLIEHOYHOI'0 CPe/ICTBA)
Ip 7 Pewienre cuctem n IMHEHHBIX YpaBHEHUH C 1 2 )
N HEU3BECTHBIMHU.
Ip 8 Pemenue CJIAY meronom Iaycca. 1 2 )
Jlex 5 Cucrembl TMHEHHBIX OTHOPOIHBIX 1 2 -
ypasHenuil. Uccnenosanue CJIAY.
Ilp 9 Uccnenosanue CJIAY. Onpenenenue 1 2 -
(hyHIaMEHTATLHOW CUCTEMBI PEIICHUH.
IIp 10 Kontponsnas padota Ne 1 «dmeMeHTHI 1 2 20 - KonTtponbHas padota Nel
JTMHEHHOHU anreOpbn»
Cp Martpunbt. Onpenenureny. CUCTEMBI 1 28
TUHEHHBIN anredpandeckux ypaBHEHUH
Mopyns 2. Jlek 6 BekTopbl: 0CHOBHBIE IOHSITHS U 1 2 -
()JIEMEHTBI onpenenenus. JluHelHble onepanny Haj
BEKTOPHOI BekTtopaMu. [Ipoekiusi BeKTopa Ha OCb, €€
anreOpsI cBoMCTBA. [IpsIMOYronIbHBIE KOOPAMHATHI
BEKTOPOB Ha IJIOCKOCTH U B IPOCTPAHCTBE.
Ip 11 3ajauM Ha OPOCTEHINNE AEHCTBUS Hal 1 2 -
BEKTOpPaMH.
Hp 12 JIuHeliHas 3aBUCMMOCTh BEKTOPOB Ha 1 2 -
IJIOCKOCTH U B IpOCTpaHcTBe. Paznoxenne
BEKTOpa 10 6a3ucy Ha IIIOCKOCTH.
Jlex 7 CraisipHOe, BEKTOPHOE M CMEIIAHHOEe 1 2 -
MIPOM3BEIEHIE BEKTOPOB.
p 13 Brruncnenne ckaxsipHOTO MPOU3BEIEHUS 1 2 -

BekTOpoB. Ero coiicrBa. Hanpasnstomue
KOCHHYCHI BEKTOpA.




Moayab (pa3aen)

Bun
yueOHoi
padoTsI

HanMeHoBaHHe TeM 3aHATHII
(yueoHo¥i padoThI)

Cemectp

Oo0beMm, 4.

Bajiabl

HNHurepakTus, 4.

DopMbI TEKYLIET0
KOHTPOJIst
(HaMMeHOBaHHUe
OLIEHOYHOI'0 CPe/ICTBA)

Moy 2.
(D71eMEHTBI
BBEKTOPHOI
AnreOphI

IIp 14

3a/1aun Ha BEKTOPHOE U CMEIIAHHOE
MPOU3BEICHUE BEKTOPOB.

Jlek 8

[ToHsiTHE N-MEPHOTO BEKTOPA U BEKTOPHOT'O
npocTpaHcTBa. PasmepHocTs 1 6a3uc
BEKTOPHOT'0 MpocTpaHcTBa. EBKMaoBo
MIPOCTPAHCTBO.

Ip 15

[Tpeobpa3oBanne KOOPAMHAT BEKTOpA MPH
MepexoJie K HOBOMY 0a3ucy.

IIp 16

CoOCTBEHHBIE 3HAUYEHUS U COOCTBEHHEIE
BEKTOPBI MATPHIII JTHHEIHOTO
peoOpa3oBaHusl.

JIek 9

Komruiekcubie uncia. Anredpanyeckas
(bopMa KOMIIJIEKCHOTO YKCIIa.
I'eoMeTpryecKas HHTEPIPETAIHSI
KOMIUIEKCHBIX 4nces. TpUroHoMeTpuyecKas
(bopma KomIIeKcHOro yncia. Oneparun Haj
KOMIUIEKCHBIMH YUCIaAMH B aJIreOpanvecKoi
W TPUTOHOMETPUYECKOi hopme.

Ip 17

3amayn Ha KOMIUIEKCHBIE YHCIIA.

Ip 18

KontponbsHas padota Ne 2 «DmeMeHThI
BEKTOPHOH anredpbD».

20

KontponbHas paboraNe 2

Cam

OCHOBHBIE ITOHATHUS BEKTOPHOH anreOphl.
basuc. Ilepexonx oT ogHOTO Oa3mca K
npyromy. CKalspHOE, BEKTOPHOE,

27,75




DopMbI TEKYLIET0

Bn .
o HaumenoBanue TeM 3aHsITHI KOHTPOJIAA
Mopnyas (pa3aei) | y4eOHOMH . Cemectp | O0bem,uy.| bamasl | HHTepakTHus, 4.
ABOTEI (yueoHo¥i padoThI) (HaHMMeHOBAHHE
P OLICHOYHOI'0 CPEeACTBA)
Monuyns 3 Jlex 10 [IpsamoyronbHas ¥ TONAPHAsT CHCTEMBI 1 2 -
/AHamuTHYeCKast KOOPAHMHAT Ha TUIOCKOCTH. CBSA3h KOOpAWHAT.
reoOMETpus Ha [Ipocreitmne 3anaun Ha miockocTy. [Ipsmas
[JIOCKOCTH U B JINHUS Ha TJI0cKocTU. B3anmHoe
[IPOCTPAHCTBE PacCIOJIOKEHHUE IBYX NPSMBIX Ha IIJIOCKOCTH.
Mp 19 KomnokBrym o mogymsim Ne 1-2. 1 2 20 ) JI\?OJlmZOKBHyM 110 MOZLYIIM
0 1-2.
Ip 20 3ajauM Ha IPSAMYIO JTHHUIO HA IIOCKOCTH. 1 2 }
Jex 11 KpuBsie BToporo nopsaka: okpy>KHOCTb, 1 2 )
3JUTUIIC, TapaboJia, runepooIa.
Ip 21 1 2 -
3amaun Ha KpUBbIE BTOPOT'O MOPsAKA.
Ilp 22 Ionsipras cuctema koopauHart. [loctpoenne 1 2 )
KPHUBBIX B IIOJISIPHOM cHCTEME.
Jlex 12 Ksanparuunsie popmsl. [lpuBenenne 1 2 -
MAaTpHIIBI KBaIpaTUIHON QPOPMBI K
IuaroHajJsHOMY BHy. OOliee ypaBHEHHE
Ip 23 1 2 -
3agauu Ha KBaApaTU4HbIE (OPMBI.
p 24 [IpuBenenune obmero ypaBHeHUsS! KPUBOU 1 2 -
BTOPOTO TIOPAJKA K KAHOHUYECKOMY BHILY.
[IpeoOpa3oBaHe KOOPAUHAT.
Tlex 13 IInockocTs B mpocTpancTBe. B3aumHoe 1 2 )
pacnoioKeHUe MI0CKOCTEN.
Ip 25 1 2 -

3a/lauu Ha IUIOCKOCTh B IIPOCTPAHCTBE.




DopMbI TEKYLIET0

Bn .
o HaumenoBanue TeM 3aHsITHI KOHTPOJIAA
Mopnyas (pa3aei) | y4eOHOMH . Cemectp | O0bem,uy.| bamasl | HHTepakTHus, 4.
ABOTEI (yueoHo¥i padoThI) (HaHMMeHOBAHHE
P OLIEHOYHOI'0 CPe/ICTBA)
%Oﬂym’ 3 IIp 26 3amaun Ha B3aUMHOE PACIIONIOKECHUE 1 2 )
HaUTHICCKas IJIOCKOCTEN B TPOCTPAHCTRE.
reoMeTpus Ha
[IOCKOCTH U B Jlex 14 [Ipsmas muHus B mpocTpaHcTBe. B3anmMuoe 1 2 )
[POCTPAHCTBE pacroioKeHHe NPSIMBIX B IPOCTPAHCTBE.
B3anMHoe pacrionoxeHue npsMon u
TUIOCKOCTH B IPOCTPAHCTBE.
Ip 27 3anayy Ha IPAMYIO B IPOCTPAHCTBE. 1 2 B
Ip 28 3a/auu Ha B3aHMHOE PACIIONOKEHHE TIPAMBIX 1 2 -
U IJTIOCKOCTEN B IPOCTPAHCTBE.
Jlex 15 IToBEPXHOCTH BTOPOTO MOPAIKA. 1 2 }
Ip 2 . 1 2 -
p29 [ocTpoenne moBepXHOCTEH BTOPOTO
MOPSI/IKA TI0 UX KAHOHMYECKHM YPaBHEHUSIM.
- o
Ip 30 Kontponbhas pabora Ne3 mo treme 1 2 20 KonrporsHas pabora Ne3
" AHaNIUTUYECKasl TEOMETPUS Ha MIIOCKOCTH U
B IIpOCTpaHCcTBE"
Jlex 16 O0u1ee ypaBHEHHE TOBEPXHOCTH BTOPOTO 1 2 -
nopsiika. BeIpok/IeHHbIE TOBEPXHOCTH
BTOPOTO TIOPSIJIKA
Monyns 3 IIp 31 Komnoksrym o moxysmro Ne 3mo teme 1 2 20 - Konnokxsuym o Moayito
|AHaTMTHYECKAS "AHanuTn4eckas F€OMETpHs Ha TUNIOCKOCTU U Ne 3
reoMeTpus Ha B IpocTpaHcTBe"
[UIOCKOCTH 1 B Ilp 32 Tect 1 2 100 BT3




Cxema pacyera UTOroBoro 6ajia

Bux DopMbI TEKYLIET0
N HanmeHnoBanue TeM 3aHATHH KOHTPOJIsA
Mopnyas (pa3aei) | y4eOHOMH . Cemectp | O0bem,uy.| bamasl | HHTepakTHus, 4.
ABOTEI (yueoHo¥i padoThI) (HaHMMeHOBAHHE
P OLIEHOYHOI'0 CPe/ICTBA)
[IPOCTPAHCTBE 1 28 -
[Mpsimas Ha mockocTH. [IockoCcTh 1 psiMast
Cam B MpocTpaHcTBe. KprBbie BTOPOTO Mopsika.
[ToBepxHOCTH BTOPOro MOpsAKA
Mem BricTaBienue 6ayuioB 3a MocenaeMocThb 1 0 10
A [TpomesxyTouHas arTecTanus (3a4€T 1o 1 0,25 -
HAKOMUTEILHOMY PEHTHHTY)
bb Bonycuble 6aisl (3a ydacTue B 1 10
KOH(EPEHIIUAX, OJTUMITHAIAX,
JIOTIOJTHUTEIILHbIC 3a/IaHHs)
Hroro: 180 120

(Cymma GannoB mo BceM Y4eOHBIM MEPOIPHUATHSIM, MPEAYCMOTPEHHBIM B Kypce + Oallibl 3a MOCEMaeMOCTh + pe3yiabTaThl UTOTOBOTO
TECTUPOBaHUsA), pa3aenéHnas Ha 2.K monyueHHOMY pe3ysbTaTy NMpruOaBIstOTCS OOHYCHBIE OasUTbL.




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B nmucnumummae "Beicmias MaTemaTtwka. JJEMEHTHI BBICHIEH anreOpbl W TEeOMETpPHH'
UCIOJIb3YIOTCA:

— TEXHOJOTHS MOJYJIBHOTO M OJOYHO-MOAYJIBHOTO OOy4YeHHs (CofepKaHue ydeOHOro
MaTtepuaia XECTKO CTPYKTYPUPOBAHO B IIENSIX €r0 MaKCHUMaJbHOTO YCBOEHHS, COMPOBOXKIACTCS
00s13aTeTbHBIMH OJIOKaMU YIIPAXKHEHUW U KOHTPOJIsA);

— TEXHOJIOTHs Pa3BUBAIOIIEro 00ydeHHs(IPOBEACHUE JICKIIUH, MPAKTUYCCKUX 3aHATHH,
KOHTPOJIbHBIX padoT, 3auéTa);

— TexHonorus AuQQepeHunpoBaHHOrO 00ydeHus (Mpeajaraiorcs 3aJaHus Pa3IuYHOIro
YPOBHS CII0)KHOCTH);

— HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU (MIPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
W31aHuM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOIO KOHTPOJISI 3HAHUM y4JaluXxcsi).

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JTUCHHUIIINHBI

OCHOBY TEOpETHUYECKOr0 OOy4YEHHUs CTYAECHTOB COCTABISIOT JIEKLIUU, B XOA€ KOTOPOH
IIperoiaBaTelb U3jaaraeT OCHOBHbIE, Hau0oJiee CII0KHbIE OHATHUS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETHYECKHE M MPAKTUYECKHE MPOOIeMbl, TaéT PEKOMEHAAUNHU JUIS NPAKTUYECKOTO 3aHATHUS U
yKa3aHusl JUId BBINOJIHEHUS CaMOCTOSITENbHON paboThl. B Xozme JIEKUMOHHBIX —3aHATUH
o0y4aroremMycsi HeOOXOMMO BECTH KOHCIEKTHPOBaHUE y4eOHOro MaTepuaia, oopamasi BHUMaHHE
Ha (OpMYyITUPOBKHU, PACKPBIBAIOLIUE COACPKAHUE U3ydaeMOl AUCHUIUIMHBI "Bpicias MmaTemMaTuka.
DeMeHTHI BhICIIEH alreOpbl U TEOMETPHH'

CamocrosTenbHas paboTa CTYACHTOB SIBISETCS BaKHBIM BHJIOM Y4YeOHOH AEATENbHOCTH.
CaMmocrosiTenbHasi paboTa BBINOJNHSETCS BO BHEAYAUTOPHOE BpeMsl MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE ITperoiaBaTelis, HO 6€3 ero HemocpeACTBeHHOro yuactus. B mpornecce
CaMOCTOSITENIbHOM paboThl CTYAEHT NPUOOpETaeT HAaBBIKM CaMOOPTraHM3AIMM, CaMOKOHTPOJI,
CaMOYIIPaBJICHHS U CTAHOBUTCS aKTUBHBIM CAMOCTOSITENIbHBIM CYOBEKTOM y4EOHOM NesITeTbHOCTH.

B xone moarotoBkM K NMPAaKTUYECKUM 3aHATHAM CIIEIYET M3YYUTh KOHCIEKTHI JIEKIHH, U
PEKOMEHJIOBaHHYIO JIUTEpaTypy, YYe€CTb PEKOMEHJAlMU Ipenojasarens. Ha mnpakThueckux
3aHATUAX CTYJIEHTHI pelIaroT 3aJa4d IOJ PyKOBOACTBOM Ipenonasareis. lIpakTtuyeckne 3aHATHA
MOCBAIIEHBI U3YYEHHIO HanOoJee BaXKHBIX M CIOXKHBIX TeM y4eOHOM AMCIUIUIMHBI U CIIyXKaT AJs
3aKperieHusl u3ydeHHoro Marepuana.llpu pemeHun 3amgay HyXKHO OOOCHOBATh KaXKIbId 3Tal
pelIeHus, HUCXOAsd W3 TEOPETHYECKUX IIOJIOKEHMM u3y4aemMoro Kkypca. Pemenue 3amau
OMpeAeNIEHHOrO TUIIA HYKHO MPOJOJIKATh 10 IPUOOPETEHNS TBEPIBIX HABBIKOB B PEIICHUH.

[To 3aBepiieHHIO H3yYeHUS MOJYNs IMpernojaBaTeib MPOBOJUT KOHTPOJBHYIO paboTy ¢
L[eJIbI0 TPOBEPKH M OLICHKH 3HAHUW M YMEHUHN CTYIEHTOB. 3aJaHUsI KOHTPOJIBbHON pabOThl TOJKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEJOBATEIbHO, 0OOCHOBAHHE PEIIEHUs] U OTBET 00s3aTEeNIbHBI B
KaKIOM 3a7aHud. [Ipu BBINOTHEHUM KOHTPOJIBHBIX pabOT HE JOMYCKAeTCs HCIOJIb30BaHHe
MOOMJIBHBIX YCTPOWCTB M Ta/IKETOB.

KonnokBuym — 310 dopma mpoBeaeHUs] yueOHOTro 3aHSATHs, HAllpaBJI€HHAs HA MPOBEPKY U
OLICHMBAHME TEKYILErOo YpPOBHS 3HAaHUU CTYACHTOB. KOJJIOKBUYM INpPOBOAUTCS B NHCbMEHHOMN
dopme 2 paza B cemecTp. Ilpu moAroroBke K KOJJIOKBUYMY CTYAEHTHI JIOJDKHBI BHHUMATEIbHO
[IPOYUTATh KOHCIEKTHl JIEKUHUHA 110 MpOBEpseMbIM TeMmaM. Mcnone3ys peKOMEHIOBAaHHYIO
JIUTEpaTypy, HaWTH OTBEThl HA KOHTPOJBHBIE BONPOCHI, BBIJAHHBIE IpenoaasBaTteneM. [lpum
BBIIIOJIHCHUM 33JaHUl KOJJIOKBUYMa HE JIOIYCKAaeTCs MCIIOJb30BAaHUE KOHCIIEKTOB JICKLHH U
MPAKTUYECKUX 3aHATUH, y4eOHBIX MOCOOWMH, CIPAaBOYHUKOB U T.N., MOOWJIBHBIX YCTPOWCTB M
raJI’KeTOB.

[Ipy MOArOTOBKE K WMTOTOBOMY TECTUPOBAaHUIO CTYACHT [JOJDKEH IIOBTOPHO HW3YYHTh
KOHCIIEKTbl JIEKIIMM M PEKOMEHIOBAHHYI0 OCHOBHYIO U JOIOJIHUTEIBHYIO JIUTEpaTypy,
IIPOCMOTPETh PEIIECHUS OCHOBHBIX 3a1ad, PCIIEHHBIX CAaMOCTOSTECIBHO M HA MPAKTHYECKHUX
3aHATUSAX, A TAKXKE COCTABUTh IMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECECHHBIEC HA 3a4€ET.



7. O eHOYHBIE CPeICTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOoMIIeTeH UM HaumeHoBanue

Cemect
P (WM ee 4acTH) OIIEHOYHOT0 CPeJCTBA

KontponbHas padota 1 o reme
"DNeMeHThI TMHEHHOU aJreOphl’

KontposnbHas padoTa 2 1o Teme
"JeMeHThI BEKTOPHOU aJIreOphl”

KontposnbHas padota 3 o teme
"AHanMTHYECKasi TeOMETPHS Ha
IJIOCKOCTH M B IIPOCTPAHCTBE

1 I1K-4 KonnokBuym 1 o temam "DiieMeHTHI
JUHEHHOH anreOpsl” U " DIeMeHThI
BEKTOPHOM anreOpsl’

KomnokBuym 2 nio teme "AHanuruueckas
reoOMEeTpHUsI Ha IJIIOCKOCTH U B
IPOCTPAHCTBEN

Bomnpocs! k 3auéty NeNe 1-60

Hrorosoe Tectuposanue yepe3 LT

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

7.2.1. KourpoJabuasi padora 1 mo teme ""DjaeMeHTLI JHHEHHO aJareopnr’’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunossle NpuMepsbl 3a1aHU

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 cucreMy MeTonoM Kpamepa
2X1—-X2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8

4, Pemuts CUCTCMY CPECACTBAMU MATPUIHOT'O UCUUCIICHUA:
2X1—Xo2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8

5. Pemuts cucremy Metonom 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. Pemuth cucremy merogom 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 MATPUIHOTI'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 merogom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xy +2X3=-1

4. PemuTh cucTeMy CpeicCTBAMU 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
BBITNIOJTHEHUE Pa0OThI OTBOAUTCS 2 yaca. [Ipy BBINONIHEHNN KOHTPOJILHOM pabOThI CTYIEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENIIMH HMH(OpManuu (KOHCIEKTaMHU JIEKLUH M MPaKTHYECKUX
3aHSATUN, CHOPAaBOYHBIMU MaTepualaMu, YydyeOHHKaMHU, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3anpenieHo noiab30BaThCsI MOOUIBHBIMU YCTPOHCTBAMHM U TaKETaMHU.

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 Gamta — eciM 3aJaHUE PELICHO, HO JIOMYIIEHBI BEIYUCIUTENIbHBIC OMINOKHN, X0 PELICHUS
BEPHBIN;

— 2 0ana — eciy 3aJlaHue BBIIOJIHEHO HE MOJHOCTbIO, MO0 JOMYIEHbI IPyOble OLINOKH,
BIIMSIIOIME HA X0/ PELICHUS 3a/]auu;

— 1 6amn — ecTh MIPaBUIIBHBIE MTOAXO/IBI K PEICHUIO, HO 33/IaHUE HE BBIITOJIHEHO;

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

7.2.2. KourpoJjabHasi padora 2 o teme "'DjaeMeHTbl BEKTOPHOI ajareopn!’
(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.



3. JlaHBI BEKTOPBI 6_122;’14';[; l_)=3n_’l-21_1,rzle ‘%‘:2; ‘2‘23; (n_’l ) 1_1):%

Haiirn: 1) (a, b); 2) |a]; 3) (a. b) 4 np; (a+b).

4. Haiftu mionaap napasuiesiorpaMMa, IOCTPOEHHOT'O Ha BEKTOpax
AN

)7r
n)=—.
4

a=m-2n; b= 3m+2n rne‘m‘

5. Jlansl KoopauHaTh! BepmuH mupamuaslA (A ) A3A A (4, 0,0); A, (-2, 1, 2); A5(1, 3,
2); A4 (3,2, 7). Tpebyercs cpencTBaMH BEKTOPHOH anreOpbl HAMTH:

— yron Mexnay pebpamu A (A, n A Ay,

— momans rpanu A (A H A 3,

— 00BeM nmupamMu/abl.

Bapuanr 2.
1. Pasnoxnrs TCOMETPHUCCKH 1 AHATUTHYCCKH BEKTOP a o BEKTOpam b u C ecn a=3i
-] b 21+2] C—-l+3]
2. JlaHBI BEKTOPHI a:{2, -1, 0}; Z_):{-l, 1, 2}. Haiitu: 1) (c_z, Z_)), 2) ‘5‘ ;
- A - —0 _
3)(a-b, a);4) np;(a+b);5) a -opra.
— N

3. JlaHbI BEKTOPBI a 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

=sm-ni b=2me n, e =[5 (m . m)= 7

Q

5. Jlanbel koopauHATH BepmuH mupaMuasiA (A ) A3A LA (1, -1,0); A, (4,5,-2); As(-1, 3,
0); A4(6, 1, 5). TpeOyercst cpecTBaMH BEKTOPHOIT anreOpsl HAWTH:

— yron Mexnay peopamu A 1A, n A Ay,

— miomazas rpaHd A (A H A 3,

— 00BeM UpaMHUJIBI.

Bapmuanr 3.
1Pa3n0>1<1/m, TEOMETPHIECKH 1 AHATMTHIECKH BEKTOP C o BEKTOpaM am b ecn 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.

- . A
3. Jlanw BexTOpHl a=m-2n; b=3 m+n, roe ‘m‘=3;‘n‘=2;(771, n)=§ V4



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

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

a=m-2n: b=3 %+%, e ‘771‘=3;‘2‘=2; (;1 , %)Zg b1
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. Pa3noxxuth reoMeTpUUecKr U aHAIIUTUYECKH BEKTOP C o BEKTOpaM an Z_), ecmn a=4 ;
L 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 m=2;n =1; (m , 2):3
5. larsl KoopAMHATH BepInuH mupamMuasiA (A, A3ALA (3, -5,2);A,(4,5,1); A3(-3,0, -
4); A4 (-4, 5, -6). Tpebyercs cpencTBaMH BEKTOPHOI anreOpbl HAHTH:
-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
MOJIb30BaThCsl OYMaKHBIMH HOCUTENIIMH HMH(OpMauu (KOHCIEKTaMHU JIEKIUH M MPaKTHYECKUX
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. KourpoabHasi padora 3 mo reMe ""AHAJIUTHYECKAA FeOMEeTPHUS HA IJIOCKOCTH U B
npocTrpaucree '

(HaumeHOBaHUE OYEHOUHO20 cpedcmBa)

Tunosbie NpuMepsI 3aJaHUH
Bapmuanr 1.
X-2 y-2 z+1

1.Haiitn yron mexay npsmMoi 1 1

H IIJIOCKOCTBIO

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

2.JlaHbl KOOPAMHATHI CEPEUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucats
ypaBHEHHUE CTOPOHBI, MPOXOALIeH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

Ox2-18x+4y*-16y-11=0.

4.TTocTpouTh MOBEPXHOCTH:

a)4y*-z2=0;

0)y 2 —2z2=4x%

5. Haiitu neHTp 1 paauyc chepbl U MOCTPOUTH e€.
X%+ y? +7? - 3x +5y -4z = 0.

Bapuanr 2.

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

1. Haiftu Touky nepecedeHus npsMoit U INIOCKOCTH

3x-2y—-4z-8=0

2. Jlanel 2 cMexHble BepIIMHBI npsiMoyroiabHuka A(-3, 7) u B(5,1) Hamucars ypaBHeHue
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

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

4. ITocTpouTh MOBEPXHOCTHU:

a)x—22=9y* 0)x*+4x+y=0.

5. Haiitu uentp u paanyc cepsl U MOCTPOUTH €.
X2 +y?+2°—x+3y+2=0

Bapuanr 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)x? + 3= y? +222

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+422=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 HMH(OpMauu (KOHCIEKTaMHU JIEKIUH M TMPaKTHYECKUX
3aHSATUNA, CHOPAaBOYHBIMU MaTepuaiaMu, YydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3anpenieHo MoJb30BaThCsl MOOWJIBHBIMHU YCTpoMcTBaMH U ramkeramu. KoHTponbHas pabota
COJIEPKUT 5 3aJlaHuM, KaXKJI0€ U3 KOTOPHIX OIIEHUBAETCSI MaKCUMAaJIbHO B 4 Oasia.

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.KonaokBuym 1 mo temMam '"DJjeMeHTHl JUHEHHOH aaredopnr" u '"DjaeMeHThbI

BEKTOPHO¥ aJareopn!'

Bonpocs! k koL1I0KkBHYMY 1

1.
2.

w

~

9.

10.
11.
12.

13.

14.
15.

[lonsiTHe MaTpulLbl, 3€EMEHTHI MaTpULIbl. Buabpl Matpuil.

Anrebpanyeckue onepauuu HaJ MaTpuiamu. [IpuBecTy npuMepsl BEIYUMCIEHUS CYMMBI,
Pa3HOCTU MaTpULl, IPOU3BEACHUS MAaTPULbI HA YUCIIO.

Onpenenenue npoussenenus matpull. [lpusectu npumep. CBoiicTBa onepanuii Haj MaTPULIAMH.
Bo3zBenenue marpulel B crenens. [Ipusectu npumep. TpancionupoBanue marpuisl. CBolicTBa
orepaiy TPaHCIIOHUPOBAHHUS.

Onpenenurenu KBaJpaTHbIX MaTpULl. Beruuciienne onpenenuTesns BTOPOro U TPEThEro
MOPSIKOB.

Omnpenenenre MUHOpA U anreOpanyecKoro AONOJHEHUS dieMeHTa MaTpuilsl. [Ipumep
BbIunciieHus. Teopema Jlannaca.

CaolicTBa onpenenuTeNei.

Onpenenenre oOpaTHON MaTPHUIlLL. AIrOpUTM BhIUUCIeHHsS. HeoOxomumoe U JocTaTOuHOe
yCIIOBUE CYIIECTBOBaHHUE OOPATHON MaTpPHUIIBI.

Onpenenenue panra marpull. CpoiictBa. [Ipumep BbuncieHus.

OneMeHTapHble peoOpa3oBaHus MaTpull. CBOWCTBA paHra MaTpHIL.

[TonsiTre MUHEHOE 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK MaTpHIlbl. Teopema o paHre.
CucreMpl TMHENHBIX yYpaBHEHNH. OnpeieieHne COBMECTHOM, HECOBMECTHOM, OIIPEIEIICHHOM,
HEOIPEJIETIEHHON CUCTEMBI.

Onpenenenne SKBUBAJIEHTHBIX CUCTEM. MaTpu4Has 1 BEKTOPHAsl 3alIMCh CUCTEM JIMHENHBIX
YPAaBHEHUM.

CucTeMbl N TMHEHHBIX YpaBHEHUH ¢ N HEW3BECTHBIMU. MeToa 00paTHOM MaTpUIBL.

Teopema Kpamepa. JlokazarenbcTso.

16.Meton INaycca pelieHus CUCTEM JIMHEHHBIX YpaBHEHUH.

17.

18.

HccenenoBanue cuctem JIMHEWHBIX ypaBHeHHN. Teopema Kponekepa — Kanenn.
JloKka3arenbCeTBO.
Cucrembl TMHENHBIX OAHOPOIHBIX YpaBHEHNN. CBOMCTBA PELICHHUS.

19.TlonsATre GpyHAaMEHTATBHON CHCTEMBI peleHnii. Teopema o cBs3M OOIIEro pelieHus U

YaCTHOI'O PCIICHHA.

20.TlonsaTHe BEKTODA.

21.JIuHelHbIC OTIepaIliy HaJl BEKTOPAMH.

22.TloHATHEe TMHEWHOHN 3aBUCUMOCTH BEKTOPOB.

23.JIuHeliHas 3aBHCHMOCTh BEKTOPOB Ha IJIOCKOCTH.

24.JluHeliHas 3aBUCHUMOCTh BEKTOPOB B IPOCTPAHCTBE.

25.ba3uc Ha TIOCKOCTH U B IPOCTPAHCTBE.

26.1Ipoekuus BekTopa Ha ock. CBOMCTBA.

27. [IlexapToBa MpsIMOYTOJIbHAS CUCTeMa KoopauHaT. KoopauHaThel BeKTopa.
28.CkanspHoe mpou3BeieHue BEKTOPOB. DU3MUECKHIA CMBICT CKATSIPHOTO MPON3BEICHUS.

CBoiicTBa.

29. CxanspHoe pou3BeieHIe BEKTOPOB B KOOPAMHATHOHN (opMe.
30. Hampasnsitommye KOCHHYCHI BEKTOpa.
31.Onpenenenre BEKTOPHOTO pousBeneHusi. CBOMCTBA BEKTOPHOTO MPOU3BEACHHUS.



32. Du3uYecKHii CMBICI BEKTOPHOTO TPOU3BEACHUSI.

33.BekTopHOe Mpon3BeIcHHE BEKTOPOB B KOOPAMHATHOH (hopMe.

34.Ormpenienienue cMEIIaHHOTo pou3BeeHus. CBOWMCTBA CMEIIAHHOTO MTPOU3BEACHUS.

35. ®opmyna BEIYMCICHUS CMEIIAHHOTO TPOU3BEICHUS B KOOPANHATHOH (opme.

36.KoMIutekcHbIe yncia, OCHOBHBIE MOHATHA U onpezencHus. M300pakeHre ux Ha KOMIUIEKCHOM
TUTOCKOCTH.

37. Tpuronomerpuueckas popma KOMILIEKCHOTO YHCIIA.

38.1lokazaTenpHas (hopmMa KOMIUIEKCHOTO YHCIIA.

39.Cymma, pa3HOCTh, TPOU3BEACHNE M YACTHOE ABYX KOMIUIEKCHBIX YHCEIl B alreOpandeckoi
dhopwme.

40.Bo3BeneHue B CTETICHb U U3BJICYCHNE KOPHS N-il CTENEHN U3 KOMILJIEKCHOTO YHUCIIA.

Tunossle NpuMepsbl 3aJaHU

Bapmuanr 1.

1. Yucnosas matpuna. TpancnonupoBanue Matpuiibl. [Ipumep.

2. Kaxkue cucTembl Ha3bIBAIOT COBMECTHBIMU 1 HECOBMECTHBIMH.

3. AIropuTM OTBHICKAHUS PEUICHHS POU3BOJILHOMN CUCTEMBbI TMHEHHBIX YpaBHEHUN

4. CBoiicTBa onpenenuTeneit

5. Ilpu kakoM YCJIOBHHM OJIHOpPOJHAs CHCT€Ma JIMHEHHBIX YpPaBHEHUH HMEET TOJbKO
TPUBHAJIBHOE PEIICHHE

6. Cno)keHue BEKTOPOB.

7. BeipaxkeHue yriia MexJ1y BEKTOpaMu uepe3 KOOpAUHATHI BEKTOPOB.

8. Kak HaliTu MOMEHT CHUJIBL.

9. Kak nHaiiTu 00bEM napaienenumnesa, IoCTPOSHHOTO Ha TPEX BEKTOpax.

10.KomruiekcHble 4nciia, OCHOBHbIE TOHATHUS U ONPEAEICHHUS.

Bapmuanr 2.

1. YMHO)eHue MaTpullsl Ha MaTpuily. Onpenenenue, ycaoBus BeiltosHeHus. [Ipumep.

2. Yro Ha3BIBAIOT PEIIEHUEM CUCTEMBI JIMHEWHBIX YPABHEHUH C IISIThIO HEU3BECTHBIMMU.

3. ®opmynsl Kpamepa 11st OThICKaHMsI pEIIEHUsI CUCTEMbI JIMHEWHBIX YpaBHEHUN C JIByMs
HEU3BECTHBIMU

4. Cnioco0 oTbICKaHusl 0OpaTHON MaTpUIIbI

5. Uro Takoe 0a3UCHBIH MUHOP MaTpHUIIbI

6. YMHOXEHHE BEKTOpa Ha YHCIIO.

7. Kak HaliTH KOOpIMHATBI CYMMBI BEKTOPOB, €CIIH U3BECTHBI KOOPAWHATHI CKJIaJbIBAEMBbIX
BEKTOPOB.

8. cnonp30BaHnE BEKTOPHOTO MPOU3BEICHUS.

9. Kak nHaiitu 00bEM napaienenumnea, IoCTPOSHHOTo Ha TPEX BEKTOpax.

10.Cymma, pa3HOCTh, IPOU3BEICHUE U YaCTHOE JABYX KOMIUIEKCHBIX YHCEIN B aIreOpandeckou

dbopwme.

Bapmuanr 3.

1. Ilpu kakoM YCIOBMM OAHOPOJIHAs CHCT€Ma JIMHEHHBIX YPAaBHEHUH HMEET TOJIbKO
TPUBUAIBHOE PELICHHE.

2. Kakue cuctembl Ha3bIBalOT COBMECTHBIMU U HECOBMECTHBIMHU.

3. AIITOpHUTM OTBICKAaHUS PEIICHUS TIPOU3BOIBHOIN CHCTEMBI TMHEWHBIX YpaBHEHUH

4. CnoxeHue BEKTOpPOB.

5. UTo Ha3BIBAIOT KOOPJMHATAMHU BEKTOPA B 33/ITaHHOM 0asmce.

6. BeipaskeHue yria Mex,J1y BEKTOpaMH uepe3 KOOPAUHATHI BEKTOPOB.

7. Kak HaiiTU MOMEHT CHJIBI.

8. Kaxk HaiiTn 00bpEM napanienenunena, IoCTPOSHHOT0 Ha TPEX BEKTOPax.



9. Kak o koopimHaTaM BEKTOPOB ONPEAETUTH KOJJTMHEAPHBI BEKTOPbI UJIH HET.
10.Bo3BeneHre KOMIIJIEKCHOTO YUCIIa B N-YIO CTENEHb.

Bapuanr 4.

1. Yo Ha3bIBAIOT PELIEHUEM CUCTEMBI JIMHEHHBIX YPABHEHUH C MATHIO HEU3BECTHBIMU.

2. ®opmynsl Kpamepa 1ist OThICKaHMSI PEIIEHUS CUCTEMbI JIMHEHHBIX YpaBHEHUIl C JBYMs
HEU3BECTHBIMU

3. Kaxk HaiiTu KOOpAMHATHI CyMMBI BEKTOPOB, €CJIH M3BECTHBI KOOPAWHATHI CKIIAJbIBAEMbIX
BEKTOPOB.

4. Ucrnonb30BaHu€e BEKTOPHOT'O ITPOU3BEICHUSI.

5. Kak naiitn 006EM mapaiienenure/a, IoCTPOSHHOTO Ha TPEX BEKTOpax.

6. BeipaxkeHue ycioBUil OpTOrOHAJIbHOCTH BEKTOPOB Yepe3 UX KOOPAMHATHI.

7. Crioco® oTbIckaHus 00paTHOW MaTPHIIBI.

8. Uto Takoe 6a3UCHBI MUHOP MATPHUIIBL.

9. Kakme BEKTOpHI HA3BIBAIOTCSA JIMHEHHO HE3aBHCUMBIMH. [Ipumep 2-X JHHEWHO
HE3aBUCHUMBIX BEKTOPOB.

10.U3Bnevenue KOpHs N-i CTETIEHN U3 KOMIUIEKCHOTO YHCIIa

Kparkoe onucanue U perjiaMeHT BbIIIOJTHEHUSA

KomnokBuym Nel BBINOIHSETCS CTYA€HTaMU Ha IPAKTUYECKOM 3aHATHU 19, Ha BBINOIHEHHE
pabotel oTBOAMTCS 2 4Yaca. KakIoMmy CTyOeHTY BBIIAeTCS KapTOuKa C TpPEMsl BONPOCAMHU W3
IIEpeYHs. BOIPOCOB, NPUBEACHHBIX BbIlIE. IIpyM HamMcaHUU OTBETOB HA BOIPOCHI KOJUIOKBUYMa
CTYJAEHTaM 3alpelniaeTcss MCIONb30BaHUE KaKUX-TMOO CIpPaBOYHBIX MaTEpHalioB, KOHCIIEKTOB
JEKIUH U MPaKTUYECKUX 3aHATUI, MOOMJIBHBIX YCTPOMCTB, I'a/PKETOB.

Kpurtepun onenku:

Pa6ora conmepxut 10 3ananuii, Kaxaoe 3alaHue OIECHUBAETCS B 2 Oalnia.

2 Oamra BBICTaBISIETCSl CTYICHTY, €CIHM 3aJaHH€ BBIIOJIHEHO B TOJHOM O00BEME,
MIPOCIICKUBACTCS YETKOE YCBOCHHE CTY/ICHTOM MaTepHaja MOJYJIS; TOJHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE MOCTAaBJICHHBIE BOIIPOCHI,

15 Oamma BbICTaBISETCS CTYIEHTY, €CIM 3a/JaHUE BBIIIOJHEHO B TIOJHOM OO0BEME,
MIPOCJIEKUBAETCS YETKOE YCBOGHUE CTYACHTOM MaTepuana MOMAYJIS; MOJHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE MOCTABJIEHHBIE BOIIPOCHI; UMEIOTCSI HEI0UEThI WM HEKOPPEKTHBIE ONpECIICHHS,

1,25 Ganna BbICTaBISETCA CTYACHTY, €CIIU 33/1aHuE BBINOJIHEHO B 00bEMe oT 80 % u BhIIIIE;

1 Gant BeICTABIIAETCS CTYNIEHTY, €CIIH 3aJJaHHE BHITIOJIHEHO B 00BEME 0T 65 % 1o 79 %

0,75 Ganna BbICTaBISETCS CTYICHTY, €CIIH 3a/laHue BBIMOIHEHO B 00bEMe 0T S50 % 1o 64 %;

0,5 Oayuta BeICTABIIIETCS CTYICHTY, €CITH 3aJ[aHKe BBITIOJHEHO B 00bEéMe oT 35 % 1m0 49 %

0,25 Ganna BBICTABIIsCTCS CTYJCHTY, €CJIU 33JaHue BBIMOIHEHO B 00b&Me oT 20 % 10 34 %

0 0ayTOB BBICTABIISIETCS CTY/ICHTY, ©CIIH 3a/IaHNe BBIMOIHEHO B 00bEMe MeHee 20 %.

7.25.KoanokBuym 2 1o teMe <«AHAJUTHYECKAS TreoMeTpusl HA IIOCKOCTH M B
IPOCTPAHCTBE»

Bonpocs! k KOJLIOKBHYMY 2

1. TIpsmoyrompHas cucTeMa KOOpJAUHAT Ha IUIOCKOCTH. OCHOBHBIE 33/1a4M Ha IJIOCKOCTH.

2. TlonspHas cucteMa KOOpAMHAT Ha IIIOCKOCTU. CBA3b NOJSPHON U MPSMOYTOJIBHON CHCTEM
KOOpPJIMHAT.

3. OcHOBHbIE 33J]a4l aHAJTUTUYECKON T€OMETPUHU: PACCTOSTHUE MEXY ABYMSI TOUKAMH, JACJICHUE
OTpe3Ka B 3aJaHHOM OTHOILLIECHUHU.

4. Tlpsimast TMHMS HA TIOCKOCTH. Y paBHEHHE MPSIMOM Ha MIIOCKOCTH € YTTIOBBIM KO3 (HUITMEHTOM
I'eomerpuueckuii cMbIca KOG PHUITMESHTOB.

5. YpaBHeHue npsMOH Ha IUIOCKOCTH B OTpe3kax. ['eomeTpuueckuii cMbIch K03 (HUIIUEHTOB.



Oo1u1ee ypaBHEHHE TIPSMOM Ha IMIIOCKOCTH.

Henosnnbie ypaBHEHUS PSAMOI.

HopmanbHOe ypaBHEHUE IPSAMOM Ha IUIOCKOCTH, BBIBOJ.

Paccrosinue ot Touku 10 mpsiMoi. BeiBo.

10. BzanMHoOe pacroyioKeHHe ABYX MPSIMBIX HA TNIOCKOCTH: YTOJ MEXAY MPSMBIMHU.

11. B3auMHoe pacrnojoKeHue JIByX MPsIMBIX Ha IJIOCKOCTHU: YCIOBHE MapajlIeIbHOCTH JIBYX
MPSMBIX.

12. B3auMHoOe pacrnojoKeHue JIByX MPSMBIX Ha IJIOCKOCTHU: YCIOBUE MEPIEHAUKYIIPHOCTH IBYX
MPSMBIX.

13. KpuBbie BTOpOro nopsiika: OKpy>KHOCTb

14. Kpusble BTOpOro nopsiika: 3JuIUIIC.

15. KpuBblie BTOpOro nopsjaka: runepoosna.

16. Kpussie BTOpOro nopsiika: napadona.

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

18. YpaBHeHUE MIIOCKOCTH, MPOXOIAIICH Yepe3 TpH JaHHbBIE TOUYKH.

19. HopmanbsHoe ypaBHEHHE TIIOCKOCTH. ['eoMeTprueckuii cMbich K03 duiineHToB. Pacctosnue ot
TOYKH J0 TUIOCKOCTH, BBIBO/I.

20. BzauMHO€e pacrnofio’keHue JABYX IIIOCKOCTEH B IPOCTPAHCTBE.

21. TIpsimast B mpoCTpaHCTBE: 00IIKe, KAHOHMYECKUE, TApaMEeTPHIECKUE YPAaBHEHUS TIPSMOM.

22. B3auMHOE pacrioiio’KeHUe JBYX MPSMBIX B TPOCTPAHCTBE.

23. BzanmHOe pacrioyioskeHue MpsiMOi U TUIOCKOCTH B MTPOCTPAHCTBE.

24. T1oBepXHOCTH BTOPOTO MOPSIKA: ILTUIICOU/, cepa.

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

26. [ToBepXHOCTH BTOPOTO MOPSAKA: TapadOIOMI.

27.T1oBepXHOCTH BTOPOTO MOPSIIKA: IIMIMHP.

28. [ToBepXHOCTH BTOPOTO MOPsI/IKA: KOHYC.

29. BeIpoXkIeHHBIE TOBEPXHOCTH BTOPOTO TIOPSI/IKA, TPUMEPBHI.

30. [TocTpoeHune KpUBBIX BTOPOT'O MOPSIKa B MOISPHON cCTEME KOOPAUHAT.

6
7.
8.
9

Tunosbie NpuMepsbI 3a]aHUI

Bapmuanr 1.

1. 3anucarh ypaBHEHUE OKPYKHOCTH paguyca 3, ¢ ieHTpoM B Touke C(4; 1)
2. BeiBoz1 00111€TO YpaBHEHMSI IIIOCKOCTH.

3. Kanonnveckne ypaBHEHUS MPSMOU B TIPOCTPAHCTBE.

4. Touku C(2;5) u P(3;1) nexxar Ha mpsMoii, 3amucath ypaBHEHUE 3TON MPIMOH.
2 2

X
5. Jlunusa 3amaHa ypaBHEHUEM E + ? =1. Yro »10 3a muHma. Ioctpoiite eé, HaiimuTe
(OKYCHI U TUPEKTPHUCHI.
y Xy’
6. [Toctpoiite J'II/IHI/II/IT - T =1 , Yy =10-3x,

7. HopMupoBaHHOE ypaBHEHHE IIIOCKOCTH.

8. YcnoBue mapaiienbHOCTH U IEPIICHANKYISIPHOCTH MIPSIMOH U TUTOCKOCTH.

9. JIuHuM BTOpOro MOpsJKa Ha IockocTH. OOlee ypaBHEHHE, OCHOBHBIE THIIBI JIMHHUN
U UX KAHOHUYECKHE YpaBHEHUS.

10. UccnenoBanue (popMbl HOBEPXHOCTH BTOPOT'O MOPSAIKA METOIOM CEUEHUH

Bapuanr 2.

1. Bamcats ypaBHeHue cepsl paauyca 4, ¢ mentpom B Touke C(3; -1; 2)

2. 3amucarh ypaBHEHME IUIOCKOCTH, KOTOpas MepreHAuKynspHa Bekropy c(l; 4; -3), u Ha
KoTopoi nexuT Touka A(1;0;4)



3. IlapameTprueckue ypaBHEHH MPSIMON B IPOCTPAHCTBE.
4. YpaBHeHHE IpsMOH Ha IUIOCKOCTH IpOXOAsIIeH dYepe3  3ajaHHyl Touky. Kakyro
nHGOpMAIHIO O IPSIMOI HeCcyT K03 pHUIHeHTs! ypaBHEHUSI.

5. 'unep6omna. Kanonnueckoe ypaBHEHHUE, XapaKTEPUCTUKHU, CBOWCTBA, BUJI.
2 2

y

6. Iloctpoiite nuuuu 2x +5y =10, — +-——=1.

4 9

7. YpaBHEHHE IUIOCKOCTH B oOTpe3kax. Kakywo wuHpOpMaAIMIO O TUIOCKOCTH HECYT
KO2(DPUITMEHTHI ypaBHEHUS.

8. Yron Mexay npsiMoi U MIIOCKOCTBIO.

9. INoBepxHocTu BTOpOro mopsiaka. OCHOBHBbIE THIBI MOBEPXHOCTEH M HUX KAaHOHUYECKUE
YPaBHEHUS.

10. IloBepxHoctu BTOporo mopsiaka. OCHOBHbIE THIBI IMOBEPXHOCTEH U HUX KaHOHHYECKHE
ypaBHEHUS

Bapuanr 3.

1. Kakum ypaBHEHHEM MOKHO OMKCATh OKPY>KHOCTH paguyca 3, eciiu e€ LEeHTP HaXOAUTCS B
Touke A(-2; 5).

2. O6ee ypaBHEHHUs IMJIOCKOCTH, KaKyl0 MH(GOPMAIMIO O TIIOCKOCTH HECYT KO3 UIIUEHTHI
P HEM3BECTHBIX.

3. YpaBHeHHUs IPSMOI B TPOCTPAHCTBE MPOXOIAIICH uepe3 JIBE 3aJaHHBIE TOUKH.

4. Tlpsmas ¢ yrmoBbeIM Kod(h¢umuentom 2 npoxomuT dyeped Touky A(l;5). 3amumcars
ypaBHEHUE 3TOU MPSAMOM.

5. [Tapabona. KanoHnueckoe ypaBHEHHE, XapaKTEPUCTUKH, CBOHCTBA, BH/I.

6. [Toctpoiite mruHUA X°+ y2 =5 y = 3X,

7. PaccTosiHEE OT TOYKH JI0 TUIOCKOCTH.

8. Yron MCKAY MPAMBIMHA HA IJIOCKOCTHU

9. Uccnenoanue GopMbl TOBEPXHOCTH BTOPOTO MOPSIIKA METOIOM CEUCHUH

10. JIunuu BTOpOTO MOpsAIKa Ha MIockocTu. ObIee ypaBHEHHE, OCHOBHBIC TUIIBI IMHUHM U UX
KaHOHHNYCCKHUEC YPABHCHUSA

Bapuanr 4.

1. Ecnu uentp coepsr nomemién B T.E(-5; 3;0), a paguyc 2, To kKakoe ypaBHEHHE OIpeeisieT
Takymo cdepy.

2. Ecnu mmockocTh S nepnenaukyisipHa Bektopy a(l; 4; -3) u npoxoaut uepes Touky M(0;1;
5), TO KaKOBO €€ ypaBHCHHE.

3. 3anucatph ypaBHEHUs NPSAMOM, KOTopast mpoxoauT uepe3 Touku P(3;0;1) u M(5;2;2)

4. YpaBHeHUE MPSMON Ha IUIOCKOCTH € YIJIOBBIM kodddurmentom. Kakyro napopmanuo o
npsIMOI HeCyT K03((PUITMEHTHI YpaBHEHHUS.

o 2 . ..
5. Haiimute hOKyChl U TUPEKTPUCHI JINHUK Y = 3+ X . Yo 510 3 IIHHMS. [Toctpoiite e€.
" Xy
6. [Toctpoiite muann 3x + 2y —6 =0, _T+7 =1.
7. YcnoBue nepneHanKyISIPHOCTH TUIOCKOCTEH.
8. Yron Mexay npsiMbIMU B IPOCTPAHCTBE

9. MMOCTPOUTH MOBEPXHOCTHU U HA3BATh UX
2, \2 2 2, 42
DX +y =22 X+3y+2z+3=0;3) X -y +Z =1
10. YcnoBue napaieIbHOCTH U MEPIICHAUKYIISIPHOCTH IPSIMOM U TNIOCKOCTH

KpaTKOC OMUCAaHUEC U PEIVIAMEHT BbIIIOJTHCHUA



KonnokBuym Ne2 BBINONHSIETCS CTyA€HTaMU Ha IPAKTUYECKOM 3aHATUU 31, HA BBIIIOJIHEHNE
pa®oTbl oTBOAMTCS 2 4yaca. Kaxaomy CTyIeHTYy BbIIAeTCs KapToOuka C TpeMsl BONPOCAMHU U3
IIEpEeYHsl BONPOCOB, NPUBEIEHHBIX BbllIE. [IpyM HammcaHuM OTBETOB Ha BONPOCHI KOJIJIOKBUYMa
CTYIEHTaM 3allpelllaeTcs HCIOJIb30BAHUE KaKUX-TMOO CIPaBOYHBIX MaTEpUAIOB, KOHCIIEKTOB
JEKUUN U MPAKTUYECKUX 3aHATHI, MOOMIIBHBIX YCTPONCTB, Ia/KETOB.

Kputepuu oneHku:

Pabota comepxut 10 3amanuii, KaKa0€ 3aJaHUE OLICHUBAETCS B 2 Oaja.

2 Oamra BBICTABISIETCS CTYICHTY, €CJIHM 3aJaHWE BBIIOJIHEHO B TOJHOM OO0BEME,
MPOCJICIKUBACTCS YETKOE YCBOCHHE CTYACHTOM MaTepHalia MOJYJIS; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMMOCTaBJICHHBIE BOIIPOCHI,

1,5 Oamna BbICTABISETCS CTYJACHTY, €CIM 3aJlaHUE BBIIOJHEHO B IIOJIHOM O00BEME,
MIPOCJICKUBACTCS YETKOE YCBOGHUE CTYACHTOM MaTepualia MOIYJIS; MOJIHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIPOCHI; UMCIOTCS HEIOUEThI MM HEKOPPEKTHBIC OIPEICIICHHUS,

1,25 Ganna BBICTaBISIETCS CTYACHTY, €CIIM 33/1aHue BBITOTHEHO B 00bEMe oT 80 % u BhIIIE;

1 Gann BBICTaBISIETCS CTYICHTY, €CIIH 3a/1aHKe BBIMOJIHEHO B 00BEMeE OT 65 % 10 79 %

0,75 Gaina BBICTABIISICTCSI CTYICHTY, €CIIH 3a/IaHUE BBITOJHEHO B 00hEMe 0T 50 % 10 64 %;

0,5 Oana BeICTaBIsAETCS CTYACHTY, €CIIU 3aJjaHKe BBIMIOJIHEHO B 00bEéMe oT 35 % 1m0 49 %

0,25 Gaia BRICTABIISETCS CTYICHTY, €CIIH 3a/IaHue BRIMOTHEHO B 00BEMe oT 20 % 10 34 %

0 GanoB BBICTABIISIETCS CTY/ICHTY, €CIIH 3a/l1aHKe BHIMOIHEHO B 00bEMe meHee 20 %.

7.2.6.UTOroBoe TECTHPOBAHHE
(HauUMeHOBaHUE OYEHOUHO20 CPEeICmEa)

Tunossle NpuMepsbl 3a1aHUM

Mopnyas 1. DeMeHTHI THHEHHOH aJaredpbl

1. Beruucaure onpenenurensb L > .
-6 10
Ortger:
2 3 4
2. BBIYHUCINTH ONPEICIHTENb |4 5 ¢
371
Orser:
1 0 2 -3
4 2 1 3
3. BeIuuCIUTh ONpeenuTesns
5 2 3
6 0 3 7
Ortser:
1 3 0 1
4. Haiimure cymmy Matpuit ,_ (g _q|Hp_|_1 3
3 5 6 4
1 2 3 4
-1 2 0o 3 1 4 1 2 1
C=[-1 4 P=|-1 -1 T=|-1 2 M=|-1 2 K=|-1 2
3 -1 6 5 9 9 31 9




1
5. ana matpuma A =| 2
5

A OO

1
2 |. Torna marpuna C = A— A" paBHa...
1

1 2 3 4
0 0 -4 10 0 0 00 4
o 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 0 4 2
1 01
6. HManamatpuna 4=|0 2 O0|. Torma marpuna A? umeer Bul. ..
1 30
1 2 3 4
2 3 1 2 0 1 1 0 1 10 1
0O 4 0 3 4 6 0O 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
1
2 3 1 2
7. JlaHbl MaTpHIIBI ., B=|5]|, C= . Torma cymecTByeT NMpOW3BEICHHE
1 41 . 59
MaTpHII. ..
1 2 3 4
C-4-B BE-4-C C-B-A4 A-C-B

8. Panr Matpuia paBeH

CAUHHUIIBI. Torna MaTpuila MOXET UMETh BU/I..

1 2 3 4
1 2 4 1 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 7 8 9
3x+1 2
9. Panr matpuisl A = 1 paBeH JBYM, €CJIM 3HaYeHHE X He paBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0 O
10. Haiinure panr MaTpuiisl a<lo 2 4 1
00 3
00 0 1

OTtBerT:




2cosx 1
11 . Jlns marpunsr A = 0 sin HE CYyIIECTBYeT OOpaTHOM, €ClIi X PABHO ...
X
1 2 3 4
T T T T
2 4 3 6
12. Jlna matpuisl A cyniectByet oOpaTHasi, €CJIM OHA PaBHA ...
1 2 3 4
1 2 1 1 2 2 1 2 1 17
3 1 0 0 1 1 5 g 9
1 3 0 1 0 0 2 4 2 2 3 6

(1 2y -~ (3 R
13. Eciu Az[ ], Az( J, TO pelIeHHe MaTPUYHOTO ypaBHeHHS A*

O =A umeer

31 4
BHU] ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14. EI[I/IHCTBCHHOC pEeIICHUEC UMECT OJHOPOAHAA CUCTEMA JIMHEWHBIX ypaBHeHI/Iﬁ
1 2 3 4
¥—-3v+z=0, ¥—-3v+z=0, ¥—-3v+9z=0, x-3y+2z=0,
2x+2v+4z=0, 2x+2v+4z=0, 2x+2v-6z=0, 2x+5v+4z=0,
3Jx+3v+z=0 3Jx+3y+06z=0 3Jx—yv+3z=0 Jx+3v+6z2=0
15. Hawmm X+ Y+Z ecnm  X,Y,ZABISIOTCA  pPEIIEHUSMH  CUCTEMBI  ypaBHEHMM
6X+5y—-2z=-4
3X+4y+2z=1
3x-9y =11
Otser:
MopayJsb 2. J1eMeHTbl BeKTOPHOI ajaredpbl
1.Kakoe BoIpaskeHHe 0003HAYAETCS CKATSIPHOE MPOU3BECHIE BEKTOPOB?
1 2 3 4 5
@p) axb [ ~b] alp| (a,b)

2. Haitmure Bextop 4b—a+2c,ecmn a=(2, 4, 3), b=(1, -1, 2), ¢ =(0, 1, -1).




1 2 3 4
(6, 2,3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu 1nuHy BEeKTOpa a =(3,0,4).
Otger:
4. JlaHBI BEKTOPBI 52{2, -2, 2} 62{3, 0, -4}. Haiitu npg( a+ t_)))
1 2 3 4
-2 2 5
4,6 — 253
1. Haiitu tiomans Tpeyroiabanka ABC ¢ Bepmmnamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 V15 V3 253
6. YCTaHOBWTb, KOMIUIAHapHBI i Bektopa da, b, ¢, ecm  a=4i-2 } +4 k;
b=3i-4 j+Tk; c=i+2 j-3k.
Ortger:
7. Kakoii BekTop siBisieTcss cyMmmoit BekTopoB AB u AP?
1 2 3 4
BP A PB AC
8. BrIpa3uTh yepe3 eMMHUYHBIC BEKTOPHI iu j Bextop AB, ecmu A(1,2), B(0,-3).
Ortser:
9. Haiitu BekTOpHOE Npou3Beenue Bektopos a=21— j+3k, b=1i-].
1 2 3 4 5
-3i-3j-3k -4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k
10. B nmapamnenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, AM =b.
Beipazuts Bektop AD depes aub.
1 2 3 4
\D=2b+2a AD=2b+2a AD=2p2a D=24p-2a
3 3 3 3 3




11. Mansl Tpu nocieaoBaresbHble BepiInHbl napaienorpamma A(1;-2;3), B(3;2;1), C(6;4:4).

Haiitu ero uetBepryto Bepmuny D.

1

2

3

4

5

D(4;0;6)

D(9;6;5)

D(3;2;3)

D(-1;2;-3)

D(1;-2;3)

N
12. Tlpu kakuWx 3HAYCHUSIX « U [ BEKTOpHl @ =—2

N

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

KOJUJTMHEApHbI?
1 2 3 4 5
a=0, =1 a=1l =2 a=-3, f=3 a=2, f=4 a=1 pg=4
13. Boruncnuth 2 | x(k—S jj :
Ortser:
14. Haiitu cMeIlIaHHOE MMPOU3BEACHHE BEKTOPOB a= (2,-1,2), 5 =(3,0,7), C =(1,2,-3)
OrtBer:
15. [1nomans TpeyrodbHUKA BEIYUCIIAETCS 1O opMyTIe. ..
1 2 3 4 5
S=3 b sz\axﬁ\ S=1|a><b| S=axh S 1
2 2[ab]

MoayJib 3. AHAJIMTHYECKASI TeOMeTPHUs Ha IUIOCKOCTH U B IPOCTPAHCTBE
1. Paccrosinue mexay npsimbimu 3X—4y —-10=0 u 6Xx—8y+5=0 paBHo ...

1

2

3

2,5

5

0,25

1,5

2. Touku A(3;2) u A(— 1;6) SIBJISIFOTCSL KOHIIAMU OJTHOTO M3 IMaMETPOB OKpYyKHOCTH. Toraa

YpaBHEHUE OKPYKHOCTH UMEET BUJT ...

1

2

4

(x—1) +(y—4)

8

(x=2F +(r-5]

14

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

(x=1) +(y—4) =3

3. OGlee ypaBHEHHE IJIOCKOCTH, MPOXOMAIIEH yepe3 TOuKy | (— 3;4;—2) U OTCEKAoIIEen

PaBHBIC OTPE3KHU HA KOOPAWHATHBIX OCAX, UMCECT BUT ...

1

2

3

4

X+v+z+1=0

Jx—4y+2z=0

3x—4y+2z+1=0

X+v+z-1=0




4. Touka mepeceueHus MpsIMOn — = %3 - > U TIOCKOCTH X+2Y—32+1=0 wnmeer
KOOPJUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1:5) (2:1:5)
5. OnpenenuTh BUJ MOBEPXHOCTH: Y2 =6Z...
OTBeT:
2 y2 2

6. OmpenenuTs BUI MOBEPXHOCTH: —— +-—+—=1...

P P 16 49 4
OTBeT:

7. I npsimoit M1M> Hamcathb obinee ypaBuenue, ecinu Mi(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M: naiitu ypaBHeHue cpeane aunuu EF, napamnensnoit MiM2

eciu Mo (1;1), M1(4;6), M2(-5;-1).

OTtBeT:

9. VYpaBHEHHUE IJIOCKOCTH, MPOXOJSIICH Yepe3 TOUKH I 1(—1;2;0),‘I 2(2;3;1), i 3(3;—1;4)

HUMECT BU] ...

1

2

3

4

Tx—8y—-13z+23=0

Tx—-2vy-5z-3=0

Tx+8y—13z-9=0

Tx—-8y—-13z=0

10.

miockoctu 6X —3y —5z+2 =0 umeer Bur ...

VpaBHeHHE TPAMOIA, MPOXOSINEH Yepe3 TOUKY | 0(2;—3;—5) MEPIEHINKYISAPHO K

1 2 3 4
x—-2 yt3 z+5 |x-6 y+3i z+5| x+2 y-3 z-5| xt1l y-3 =z-35
6 -3 -5 2 -3 -5 -3 -5 3 5
11. MuauMast noayoch TunepOoIbl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
121 5 . |x-y+2z-10=0
. Hanpapmstromuii BekTop IpsMoit 3X+2y— 74+ 6=0 UMEeT BUT ...
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3:-7:-1)




13. VYpaBHeHUE reoMeTpUYECKOr0 MecTa TOYEK, PaBHOYAAJEHHBIX OT JIBYX JAHHBIX TOYEK

A(-12) u A(3;4) umeer Bux ...

1 2 3 4

2x4+v-5=0 X+yv-5=0 2x+yv+5= X+v+5=0

X —2x—-2y—-13=0

14. Bepumnaa napabosib “MeeT KOOPIAUHATSI ...

2 4

1 3
(1:-7) (1;7) (-1;7) (-1:-7)

15. VYpaBHeHHME TUIOCKOCTH, TPOXOASIIEH Yepe3 TOUKY (0;0;2) MEPIEeHIUKYISPHO

miockocTsiM X—Y—2=0 u X—-2y=0 wumeer Bux ...

1 2 3 4

2x+yv+z-2=0 ¥—yv—z+2=0 ¥x—2y—z-2=0|2x—-y—-z+2=0

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHUS
HTorosoe TecTHpOBaHME IO AUCLUIUIMHE 'BbIciias MaTeMaTHKa. OJIEMEHTBI BBICIIEH
anreOppl U reoMeTpuu" BBICTABISETCS B paclucaHuu Ha 17 Hexene u mpoxoaut uepe3 Llentp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kiacce obmiero nocryna. Ha tect orBoxutcs 1 uac. Ilpum
BBITIOJTHEHUM TeCTa HE JOMYCKAaeTCS HCIOJIb30BAHWE KaKUX-TMOO CIPaBOYHBIX MaTEpHUaJIOB,
KOHCIIEKTOB JIEKLIUI 1 IPAaKTUYECKUX 3aHATUH, MOOUIIBHBIX YCTPOICTB, I'aJ)KETOB.

Kpurtepun onenku:

Tect conepxut 10 3amanuii, kaxxaoe 3amanue onenuBaercs B 10 6amios.
10 Oa1oB BBICTABIISICTCS CTYACHTY 3a IPABUJIBHBIN OTBET Ha 3aJIaHUE,

0 6ayIoB BBICTABIISACTCS CTYJCHTY, €CJIM OTBET HA 33JJaHHE HEMPABUIIbHBIMH.

7.3.0u1eHoYHbIE CpeacTBA IJs1 MPOMEKYTOUYHOH aTTeCTAMH MO HMTOraM OCBOEHMS
AUCHUILTUHBI

7.3.1. Bonnpochl K NPOMEeKYyTOYHOM aTTecTaluu

Cemectp 1

Ne .

u/n Bomnpocsl k 3auéty

1. | IloHATHE MaTpPHUIIBL, YJIEMEHTHI MaTpUIlbl. Buisl MaTpuil.

2. | Anrebpanueckue omepanuu Hajx MarpumaMu. [IpuBecTH NpUMephl BBIYHCICHHUS CYMMBI,
Pa3HOCTH MaTpHIl, TPOU3BEIECHUS MAaTPULIbI HA YHUCJIO.

3. Omnpenenenne npowusBeneHus Marpul. [IpuBectm mnpumep. CBoilcTBa ornepauuid Hajg
MaTpPULIAMH.

4. | Bo3BeneHue ™arpuilbl B cTeneHb. I[lpuBectu mpumep. TpaHCIOHHMPOBAHHWE MATPHUIIHL.
CBolicTBa onepanyy TpaHCIIOHUPOBAHUSI.

5. | Onpenenureny KBaJpaTHBIX MaTpull. BbluucieHHe OINpeAenuTeNis BTOPOTO U TPETHEro
MIOPSIKOB.

6. | OmpeneneHre MUHOpa M anreOpanydeckoro JOMOJHEHHUs 53JeMeHTa Marpuibl. [Ipumep




BbIunciieHus. Teopema Jlannaca.

1. CBoiicTBa ornpeenuTesneu.

8. | Onpenenenne oOpaTHON MaTpuilpl. ANropuT™M BbluMcieHus. HeoOxoammoe U 10cTaTouHoe
YCJIOBUE CYIIECTBOBaHNE OOPaTHON MaTpPHUIIBI.

9. Onpenenenne panra matpuil. Coiictsa. [Ipumep BbrUMCICHUS.

10. | DnemenTapubie mpeodpa3zoBanus Marpuil. CBOICTBA paHTra MaTpHIL.

11. | TlonsTue nuHelHOE 3aBUCIMOCTH M HE3aBUCUMOCTH CTPOK MaTpuIlel. Teopema o paHre.

12. | Cuctembl IMHEHHBIX ypaBHeHUH. OMpeaeieHne COBMECTHOM, HECOBMECTHOM, ONIPECIICHHOM,
HEOIPEJICTCHHON CUCTEMBI.

13. | Onpenenenue >KBUBAJICHTHBIX CHCTeM. MaTpuyHasi U BEKTOPHAsl 3alIUCh CHUCTEM JIMHEWHBIX
YpaBHEHUM.

14. | Cuctembl N TMHEHHBIX YpPaBHEHHUH C N HEU3BECTHBIMU. MeTo 1 00paTHON MaTpPHUIIHI.

15. | Teopema Kpamepa. [lokazaTtenbCcTBo.

16. | Meroa 'aycca perienus cucteM JIMHEHHBIX ypaBHEHUI.

17. | UccnenoBanne cucteM JuHEWHbIX ypaBHeHuil. Teopema Kponekepa — Kanenn.
JlokazaTenbCTBO.

18. | Cuctembl TMHEWHBIX OTHOPOAHBIX ypaBHeHUH. CBOICTBA pelIeHHUS.

19. | [lonaTne ¢yHIAMEHTANBHOW CHUCTEMBI peuieHnd. Teopema O CBSI3M OOMIETO pEIICHHS |
YaCTHOTO PEIICHHUS.

20. | IloHnsaTue BEKTODA.

21. | Jlunelinple onepanuu HaJl BEKTOPAMH.

22. | lloHaTHe TMHEWHOH 3aBUCUMOCTH BEKTOPOB.

23. | JIunelinas 3aBUCUMOCTH BEKTOPOB Ha MJIOCKOCTH.

24. | JIuneliHast 3aBUCHUMOCTH BEKTOPOB B IIPOCTPAHCTBE.

25. | basuc Ha TUIOCKOCTH U B TPOCTPAHCTBE.

26. | IIpoekuus BekTOpa Ha ock. CBOHCTBA.

27. | exapToBa nmpsMOyrojbHas cucTeMa KoopauHat. KoopamHaTel BeKTopa.

28. | CxaynsipHOe mpou3BeAeHUE BEKTOpOB. DU3NYECKMI CMBICT CKAISIPHOTO IPOU3BEICHHUS.
CaoiicTBa.

29. | CxanisipHO€ POU3BEICHHE BEKTOPOB B KOOPIMHATHOM popme.

30. | Hampapnstonue KOCHHYCBI BEKTOPA.

31. | Onpenenennie BEKTOpHOTO Mpou3BeieHns. CBOMCTBA BEKTOPHOTO NMPOU3BEICHHS.

32. | ®u3n4ecKuil CMBICI BEKTOPHOT'O MTPOU3BEICHUSI.

33. | BekropHOoe nmpon3BeieHne BEKTOPOB B KOOPIMHATHOM (popme.

34. | Onpenenenuie cMemaHHOro npousBeaeHusi. CBOWCTBA CMEIIAHHOTO POU3BEICHUS.

35. | ®opmyra BEIYUCIIEHUS] CMEIIAHHOTO MTPOU3BEACHHUS B KOOPIMHATHON (hopMe.

36. | KommuiekcHble uuncia, OCHOBHBIE TOHATHS W onpeaeneHus. M3oOpaxeHune wHX Ha
KOMILUIEKCHOM INTOCKOCTH.

37. | Tpuronomerpudeckas popmMa KOMIUIEKCHOTO YHCJIA.

38. | [lokazaTtenpHast popMa KOMIJIEKCHOTO YHCIIA.

39. | Cymma, pa3HOCTb, MPOW3BEJCHHE W YaCTHOE IBYX KOMIUIEKCHBIX YHCE B alreOpanveckoit
dopwme.

40. | Cymma, pa3HOCTb, TIPOM3BEIACHWE W  YacTHOE JBYX KOMIUICKCHBIX YHCENl B
TPUTOHOMETPUYECKOH (opMme.

41. | Bo3BeneHue B CTENIEHb U U3BJICUEHHUE KOPHsI N-Il CTENEHN U3 KOMIUIEKCHOTO YHCIa.

42. | [lonmspHas cucTtemMa KOOpAWHAT Ha MIOCKOCTU. CBS3b MOJIAPHON M MPSMOYTOJIBHON CHCTEM
KOOpJIMHAT.

43. | OcHOBHBIC 33124 AHATUTUYECKON T€OMETPHUU: PACCTOSIHUE MEX]y IBYMs TOUKaMH, JCJICHHUE
OTpe3Ka B 3a/IaHHOM OTHOILICHUHU.

44, | Ilpsmass 7uHUA Ha IUJIOCKOCTH. YPaBHEHUS TIPSIMOM Ha TIUIOCKOCTH C  YIJIOBBIM

K03 puureHToM 1 oTpe3kax. ['eomerprueckuii cMbIcaT KO UIIHMEHTOB.




45. | Obmee ypaBHEHHE IPSIMOM Ha TNIOCKOCTH. HemostHbIe ypaBHEHHSI TIPSIMOM.

46. | HopmanpHOE ypaBHEHHUE MPSIMOI HA MIOCKOCTH, BBIBOJ. PacCTOSIHME OT TOYKH JI0 MPSMOIA.

47, Bzanmuoe PacCIoJIOKCHHE IBYX IIPAMBIX Ha IIJIOCKOCTH.

48. | KpuBble BTOporo nopsijika: OKpy>KHOCTb ¥ SJUTHUIIC.

49. | KpuBble BTOPOTO TOpsIIKa: TUIIEpOOIIa.

50. | KpuBsie BTOpOro nopsiika: napadosna.

51. | IlmockocTh B TpPOCTpaHCTBE: OOINEe YpaBHEHHE, B OTpPE3KaX, YpPaBHEHUE ILJIOCKOCTH,

npoxonﬂmeﬁ 4epe3 TpU JaHHBIC TOYKH.

52. | HopmanbHOE ypaBHEHHE TUIOCKOCTH. ['eomeTpuyeckuii cmbicn kKoddduuneHToB. Paccrosnue

OT TOYKH A0 IINTOCKOCTH, BBIBOA.

53. | B3auMHOeE pacrnoiokeHre ABYX IIOCKOCTEH B TPOCTPAHCTBE.

54. | Ilpsimas B mpocTpaHCTBE: 001IMe, KAHOHUYECKUE, TApaMETPUUIECKUE YPAaBHEHUS MPSIMOI.

55. | B3auMHoe pacnosiojkeHue ABYX NPSMBIX B IPOCTPAHCTBE.

56. | B3anmHoe pacnosiokeHue IpsMOi U IIIOCKOCTH B IPOCTPAHCTRBE.

57. | IloBepXHOCTH BTOPOTO MOPSIKA: AJUTUIICOUT, TUTIEPOOIION I, TapabOIOHI.

58. | IloBepXHOCTH BTOPOTO MOPSJIKA: IIHIUHAPHI, KOHYC.

59. | BeIpokIeHHbBIE TOBEPXHOCTH BTOPOTO MOPSAKA, IPHUMEPHI.

60. | ITocTpoeHne KPUBBIX BTOPOTO MOPSIIKA B IMOJSIPHOM CHCTEME KOOP/IMHAT.

7.3.2. Kputepuu U HOPpMbI OLEHKH

®opma
NpoBeIeHHUs
Cemectp . Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOYHOM
aTTecTaliu
Crynent Habpan 55 u 6onee
0aJI0B, paCCYMTAHHBIX I10
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
IIPETYCMOTPEHHBIM B Kypce +
«3aYTCHOY peny P P
OaJIbl 32 OCeIaeMoCTh +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieN€HHas Ha
, 2. K moiydeHHOMY pe3ynbTary
3auér (1o
npubaBIIsA0TCs OOHYCHBIE OAIIBI.
1 HAKOMUTEIbHOMY
. Crynent Habpan meHee 55
peNTHHTY)

0aJIoB, pacCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
IpeTyCMOTPEHHBIM B Kypce +
OaJTel 32 MOCEIaeMoCTh +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNE€HHas Ha
2. K mosryaeHHOMY pe3ysbTaTy
npubaBIIsA0TCs OOHYCHBIE OAIITBI.

«HE 3a4YTCHO»




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. - Tekcr :
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. .

Marematuxka : yue6. mocodue /

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

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

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

Y4yebHoe mocodue

2019

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»




Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

Kypbenko, I'.A. Hukononra, H.B.
Huxonosa, C.H. Hypuesa. — Mockaa :
NH®PA-M, 2019. — 372 c¢. — (Bricuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833

Psoxckux A.B., XBocTOB
A. A., Cobonesa E. A.

JluneitHas anreOpa U aHATUTHYICCKAs
reoMeTpus : yuebHoe mocoodue /
cocraButenu A. B. Psoxckux, A. A.
XBoctoB, E. A. Co6oneBa. — BopoHex :
BopoHexckuii rocyaapCTBEHHBIN
texHuueckut ynusepcutetr, 9bC ACB,
2023. — 89 c. — ISBN 978-5-7731-1088-0.
— Texcr : anekTponHsblit // L{udposoit
oOpa3oBartenbHblil pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/131019.html

VYyebHoe rmocobdue

2023

9BC
«IPRbooks»

[Tamyesa, 1. M.

MeTo/b1 TUHEHHOM anreOpsl U
AHAJTUTUYECKON T€OMETPHH : yueOHOe
nocobue / . M. IlamryeBa, H. b. YckoBa, A.
H. IllenkoBoi. — Boponex : Boponexcknii
TrOCYIapCTBEHHbI TEXHUYECKUN
yauBepceuteT, ObC ACB, 2022. — 276 Cc. —
ISBN 978-5-7731-1024-8. — TexkcT :
anexTpoHHbI // Ludposoit
oOpasoBatenbHbIl pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/125963.html

Y4yebHoe mocooue

2022

SBC
«IPRbooks»




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHuk, yuedHoe

KoanuyecTtBO B

HAYYHOU
Ne nocooue, yueoHO- T'on
w/n ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBok) MeToHIecKoe mocobHe, — oundamoreke /
OPAKTHKYM, 1p.) HaumenoBaHue
9bC
1 | Kysuenos JLA. COOpHHK 3a1aHHI TTO BBICIIIEH MaTeMaTHKE. Y4ebGHOe mocobue 2015 3BC
TunoBele pacuets! : yueOHoe nocodue / JLLA. «Jlanb»
Ky3znenos. — 13-e usn., crep. — CaHKT-
[TerepOypr : Jlans, 2015. — 240 c. — ISBN 978-5-
8114-0574-9. — TekcT : 3JICKTPOHHBIH //
DNeKTpOHHO-0MOIMOoTeUHAas cucteMa «JIaHpy :
[caitt]. — URL.: https://e.lanbook.com/book/4549
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BaTENICH
2 ®unumnosa E.E., Marematuka: Yueonoe nocooue / E.E. ®dununosa, VYuebHoe mocodue 2015 9bC
Cepreena /I.B., J.B. Cepreena, .H.Cno6oxackast - Bosnoraa: «ZNANIUM.CO
Cnob6oackas M .H. BUITD ®CHH Poccuu, 2015. - 378 c.: ISBN 978-5- My
94991-312-3 - TekcT : anekTpoHHBIA. - URL:
https://new.znanium.com/catalog/product/899484
3 | benoycosa B. U., Bricmas matemaruka. Yacte 1 : yueObHoe mocobue / Y4e6GHOe mocobue 2016 3BC

EpmakosaI'. M.,
Muxanesa M. M. [u

ap.].

B. H. benoycosa, I'. M. Epmakosa, M. M.
Muxanesa [u 1p.]. — ExarepunOypr : Ypanbckuit
¢benepanbublit yHUBepcutet, ObC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. — Texkcr :
3JIEKTPOHHBIH // DNEKTPOHHO-OMOIMOTEeUHaAs
cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html (nara
obpamenus: 25.10.2019). — Pexum goctyna: s
aBTOPU3HP. MOJIb30BaATENEH

«IPRbooksy




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

- WebofScience[ DnekTpoHHBI pecypc] : MyIbTUIUCIHMIUIMHAPHAS pedepaTtuBHas 0Oa3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus[DnekTponnsiii pecypc] : pedeparuBHas 6aza manHbix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary[OnexkTpoHHBIi pecypc]| : HaydHas dIeKTpoHHas OuOmmoreka. — MockBa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxpana. — 3. pyc., aHr.

- SpringerLink[Dnexkrponnsiii pecypc] : [0a3a mamnbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- ScienceDirect[ DnekTpoHHBI pecypc]| : KOJUICKIUS JJICKTPOHHBIX KHUT H37aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. aHri.

- NEICON[DnexTpoHHBIH pecypc] : dJEKTpOHHas HWHPOpPMALUsS :@ apXWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

Ne HanmenoBanue 11O PexBu3uTHI 10T0BOpA (1aTa, HOMEP,
n/n CPOK J1elicTBHS)
1 Windows moroBop Ne 757 ot 04.07.2018, cpok neicTBust —
6eccpouHo;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JieicTBUs — OecCPOUHO

2 Office Standart noroBop Ne 690 ot 19.05.2015, cpok neictBust —
6eccpouHo

3 | Mirapolis Human Capital Management2 | JIunensuonnsiii  goroop Ne 234/10/21-K ot
19.10.2021, cpok nerictBus - 1o 01.03.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne ApP. 00BEKTOB 1JIsl IPOBEACHHUS

n/m | NpPaKkTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
NMOMELIEeHHUH I CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

«Aynutopusi uMeHu EBrenuss BukropoBuua | CTonbl  YYEHHMYECKHE  JIBYXMECTHBIE,
[ToTockyeBay. YuebHas ayIUTOpHUsl T4 | CTYJIbS, CTOJ MPENOJIaBaTEIbCKUM, TO0CKa
MIPOBEACHUS 3aHITHH JIEKIIMOHHOTO TUIIA. ayauTOpHas (MeIoBasi)

VYuebnas  ayautopusi JUII  TPOBEICHUS
3aHATUA CEMHUHApCKOTO THMa. YdeOHas
ayIUTOpHs NIl KypCOBOI'O INPOEKTUPOBAHUSA
(BBIIOJIHEHUSI  KYPCOBBIX  paboT).YueOHast
ayIuTOpHs Uil NPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTallui. YdeOHas
ayIUTOpHUsl I TPOBENCHMS  3aHATHHU




TEKYIIET0 KOHTPOJII U  IMPOMEKYTOUHOMN

arrectanun"(YJIK -411)

VYyeOnass ayautopuss s npoBeneHus | CTob YUEHUYECKHE JIByXMECTHbBIE
3aHSATHNA  JICKIIMOHHOTO  TWma. YueOHas | (MOHOONOK), JocKa ayAuToOpHas 3-X
aymqUTOpUsl Ul TPOBEINCHUS  3aHATHM | CEKIIMOHHAs (MenoBas), CTOJ
CEeMHUHAPCKOTo THMa. YuyeOHas ayAUTOPHS sl | MPENoJaBaTeIbCKHid, CTYNbA, MPOEKTOP
KYpPCOBOTO TPOEKTHUPOBAaHUS (BbINOJTHEHUS | Acer

KYpPCOBBIX Pa0o0T). YueOHas ayauToOpws JUIs

MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX

KOHCYJbTallMii. Y4eOHas ayauTopus JyIs

MIPOBEJICHUS 3aHSATUN TEKYIIEro KOHTPOJI U

npomexyrouHoi arrecraimu (YJIK -418)

Aynuropus BeG-KOH(pEpEeHIIUH. Cron MpernoaaBaTeNbCKUi, CTYN

VYyebnas  ayautopust Ui TPOBEICHUS
3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHas
ayIUuTOpUsl Uil TPOBEINCHUS  3aHATUU

CEMHHApPCKOro Tumna. YueOHas ayIuTopus JUis
KYpPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAllMi ~ YueOHast ayauTopus s
MIPOBEJICHUS 3aHITHH TEKYIIETO KOHTPOJIS |
npomexyrounoit arrecranuu (YJIK -301a).

MPErno/IaBaTeNIbCKui, Jocka (MapKepHas),
CUCTEMHBIH OJIOK, KpaH

[Tomemienue [uisi caMOCTOSATENbHOM pabOThI
crynenros (I"'-401)

Croubl
Y4YEHHUYECKHUE,
WNHuTtepHer

YUCHHUYCCKHUC, CTYJIbiA
IIK ¢ BBIXOJAOM B CC€Tb
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