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|. AHHOTAIIMA

1. Ilesn 1 32024 AUCHUILIMHBI

Lemsvu 1 3amayaMy OCBOSHHUS AUCIHUILIMHEI SBIITIOTCS OCBOCHHE KIIFOUYCBBIX ITO-
HSITUM, BOITPOCOB TeOPHH, (DOPMUPOBAHKNE YMEHUS MPUMEHSTh 3HAHUS, CBS3aHHBIC
C JTMHEWHOM anreOpoit u reoMeTpueH, peliaTh CTaHIapTHHIC 3a]]a4uu, aBaTh UH-

TCpHIpECTALUIO ITOJIYICHHBIM PC3YyJIbTATaM.

2. MecTo tucuumniMHbI B cTpykType OOII

JlaHHas AUCUMIUIMHA OTHOCHUTCS K pasfeny «MaTeMaTHdecKui» o0s3aTe/IbHOM
gactu bioka 1.

[IpenBaputensHpie 3HAHUS, HEOOXOAUMBIC 1T OCBOCHHUS JUCIUILIMHBI —
3HaHUS, MOJYYEHHbIC TTPU U3YYCHUHU IIKOJILHON MPOrpaMMbl MO ajiredpe U reo-
METpPHHU.

OcBoeHHME JTaHHOW JUCIHUILIMHBI HEOOXOAMMO KakK IPEIIICCTBYIOMICE IS
JTUCUUIUIMH: 001Ias anredpa, nuddepeHraibHble YpaBHEHUSI, TEOPUSI BEPOSIT-
HOCTEHM M MaTeMaTH4YeCKasl CTaTUCTHUKA, YMCIICHHBIE METOJbI, METOJbI OINTHUMH-

zaiuu u UCO.

3. O0beM JUCHUIINHBI: 8 3aUeTHBIX eIUHUIL, 288 akageMHUYeCKHX YacoB, B TOM YKC-
Je:
KOHTAKTHAasl ayIMTOPHAasi padora: ek 93 yaca; mpakTU4ecKue 3aHsATus /8
yaca,
KOHTAKTHAs BHEAYIUTOPHAsi padoTa: KOHTPOJIb CaMOCTOSTELHOM paboTe! 10 ya-
COB, B TOM 4HCJIe KypcoBas padota 10 yacos;

camocrositesibHas padora: 107 yacos, B TOM uuciie KOHTpOJIb 68 4acos.

4. TlnanupyemMble pe3yJabTaThl 00y4eHHs M0 AUCHMILIAHE, COOTHECEHHbIE ¢ IUIA-

HHUPYEMBIMH pPe3yJIbTAaTaMH 0CBOCHHS 00Pa30BaTe/IbHOM MPOrPaAMMBbI



[lnannpyemblie pe3ynbTaThl
OCBOCHHUS 00pa30BaTEIHHOMN
mporpaMMmel (hopMUpyeMbIe

KOMITETCHIINH )

[Inanupyemble pe3yabTaThl 00yYeHHS 1O JAHC-

[UIUIMHE

OIIK-1 CmocobeH HpUMEHATH
€CTeCTBEHHOHAYYHBIE U  00-
[IEMH)KEHEPHbIE 3HAHUS, METO-
bl MaTEeMAaTUYECKOTO aHalln3a
U MOJICIIMPOBaHUs, TeOpeTUYe-
CKOTO M JKCHEPUMEHTAIBHOTO

UCCIeoOBaHus B Tpodeccro-

HaJIBLHOU IEITENbHOCTH

OIIK-1.1 3Haer OCHOBBI MaTeMaTHKH, (DU3UKH,
BBIYUCIUTEILHON TEXHUKH U IPOrPaMMUPOBAHUS
OIIK-1.2 Pemaer crangaptHbie mpodeccnoHab-
HbIE 3a/1a4¥ C NMPUMEHEHUEM E€CTECTBEHHOHAYY-
HBbIX U OOIIEHH)XCHEPHBIX 3HAHHWM, METOJIOB Ma-
TEeMaTUYECKOT0 aHAJIN3a U MOJEITUPOBAHUS

OIIK-1.3 Bnageer HaBbIKAMU TEOPETUYECKOTO U
AKCTIEPUMEHTAILHOTO HCCIIEIOBAaHUSI OOBEKTOB

npo¢deCCUOHATIBHON JIEATEIIbHOCTH

5. @opma NPOMEKYTOYHOI ATTECTAIMHI U CEMECTP MPOXO0KIAEHUsI: YK3aMeH, Kypco-

Bas padorta, 1 ceMectp; 3K3aMeH, 2 CeMeCTp.

6. SI3bIKk NpenogaBaHus — PyCCKUH.

Il. Conep:xanue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesiaM) ¢ yKa-

3aHHUEM OTBCIACHHOI'0 HA HUX KOJHYECTBA aKAACMHUYECCKHUX YaCOB U BH/10B yqeﬁ-

HbIX 3aHATHNI

VYyebnas nporpamma — Bcero KonrakTtHas pabora (dac.) Camo-
HaMEHOBaHME Pa3/IeNIoB U (uac)) Jlextyu [IpakTuyeckue Kon- CTOSI-
TeM ' TPOJIb TENb-
3aHATUA
camo- | Had pa-
crosi- | Oora, B
TeJb- TOM
BCETO | B T.4. BCETO | B T.4. .
HOU qrcie
paK- paK-
p p paboThl | KOH-
THYC- THYC-
(xyp- TPOJIb
cKast cKast
coBast (dac.)
MO/ O- MO/ O-
pabora)
TOBKA TOBKA
1. Anrebpa maTpuit 17 ) 4 2 6




2. CucreMbl TUHEHHBIX 70 20 16 8 26
ypaBHeHuil. Onpe-

JIEITATENN.

3. Matpuunbie MOJIe- 7 2 2 3
JIA.

4. KoMIuiekcHbIE YHC- 26 8 8 10
aa

5. MHOTOYJIEHBI 30 10 10 10

6. JIuneitHoe mpo- 44 16 12 16

CTpaHCTBO. JIuHew-
HOE OTOOpaKeHue

7. EBKIHIOBO TIpO- 22 6 6 10
CTPaHCTBO

8. BexTopHas anredpa 18 6 6 6

9. [Ipsimas u m0C- 28 12 6 7
KOCTb.

10. bununHenHble 1 26 8 8 10
KBaJ[paTHYHBIC
dbopMbI

UTOIo 288 93 0 78 0 10 107

IIporpamma y4eOHOM IUCUMIIMHBI

Anrebpa MaTpHIl
1. Matpunia. OCHOBHBIC TIOHATHS: SJEMEHT; CTPOKAa, CTOJOCI]; HOMEpP CTPOKH,
CTOJI011a; pa3Mep MaTPUILIbl; MHIEKCHI dJIEMEHTA.

Bunpl matpuil: KBajapaTHasi, NpSMOYTOjbHas, MaTpulla CTpOKa, MaTpula
cTojbel, TpeyrojbHas, TpaneuueBUaHas (CTynmeHdartas), AUaroHajbHas, €Iu-
HUYHas, HyJIeBasl.

2. Onepanuu HajJ MaTpUlaMU: CJIOXKEHUE (BBIUMTAHUE) MATPHUILL, YMHOKEHHE MaT-
pPHULBI HA YUCJIO; YMHOKEHHE MaTPHLl, BO3BEJACHUE B CTENEHb; TPAHCIIOHUPOBA-

Hue. KakoBbl yCIIOBUS Ha pa3Mepbl MAaTpULl 1JIs1 BBINOJHEHUS onepanuii? Kakos



pasmep nosiyueHHod Matpuubl? IlpaBuia BeimonHeHus: onepauuil. CBolicTBa

omnepanui.

Cucrembl TMHEMHBIX YpaBHEHUN. OnpeaeuTeny.

1. Onpenenutenb MaTpuilbl. MeTObI HAXOXKECHUS OTPEICTUTEIIS:

1.1. HaxoxeHue onpeaenuTens MaTpull 1-ro, 2-1o, 3-ro nopsijaka 1o hopmyiie.
1.2. Munop. Anredpandeckoe nonojgHeHue. Haxoxaenue onpenenuTens pasiio-
KEHUEM TI0 CTPOKE, CTOJIOILY.

1.3. O6uiee omnpenenenue onpenaenutens. CroictBa onpeaenurens. Onpeaenu-
TEJIb TPEYrOJIbBHOW MaTpulbl. DJIEMEHTApHbBIE onepannu. Haxoxnaenue omnpene-
JIUTENS IPUBEICHUEM K TPEYTOJIbBHOMY BUILY.

2. ObpaTtHas marpuiia. BeipoxaeHHas U HEBBIpOXKACHHas MaTpuibl. Korma Bo3-
MOKHO Haxo’kJieHue oOpaTtHoil MaTpuubl? Haxoxxaenue oOpaTHOil MaTpullsl ¢
MCITOJIb30BAaHUEM IIPUCOEIMHEHHOM MaTpuLbl, MeTox ["aycca.

3. Panr matpunbl. Onpenenenue. Haxoxxmenue paHra MaTUIbl 110 OMPEICIICHUIO.
DneMeHTapHbIE€ ONEpalK, UX UCIOJIB30BAHUE ISl HAXOXKJICHHS paHra MaTpHu-
bl IPUBEJICHUEM K CTYIIEHYaTOMY BH]Y.

4. Cuctembl IMHEWHBIX ypaBHEHUN. MaTpuiHas 3anuch JTUHEHHON CUCTEMBbI, MaT-
punia K03hGUIIMEHTOB CUCTEMBI, CTOJ0EI CBOOOJHBIX YJIEHOB, CTOJIOEI] HEU3-
BeCTHbIX. OTHOPOHAS U HEOJTHOPOHASI CUCTEMBI.

Pemenue cucrembl. COBMECTHAsI 1 HECOBMECTHas cUCTeMBI. OIpeneneHHas 1
HEeOonpeeJIeHHas! CUCTEMBI.
5. MeToibl ucciae0BaHUs U HAXOXKJIEHUS PEIICHUM CUCTEM:
5.1. C ucnonp3zoBanueM 00paTHOM MaTPUIIBI.
5.2. ITo hopmyne Kpamepa.
5.3. Meron T'aycca. Dnmemenrtapubie mnpeoOpaszoBanms. Teopema Kponekepa-
Kanemnnmu: ycioBre, npu KOTOPOM CHCTEMAa COBMECTHA, HecoBMeCTHA. COBMECT-
HbI€ CHUCTEMBI: YCJIOBHE, NP KOTOPOM CHUCTEMa OIpEEsieHa, HEOolpeaeieHHa

(6a3ucHbIe U cBOOOIHBIE HEM3BECTHBIC). Perenue cuctem metonom [aycca.



6. CTpykTypa 00IIEero pemneHusi HeOJHOPOIHON CHCTEMBI: YaCTHOE PEIICHHUE He-
OJTHOPOJHBI CHUCTEMBI, OOIEe PEIICHHE OJHOPOIHOW CHUCTEMBI, (yHIaMEH-
TaJIbHAsl CUCTEMA pelIeHuM, KoJndecTBO 31eMeHTOB B DCP, naxoxaenue OCP

OJIHOPOJIHOW CUCTEMBI.

ManI/I‘IHI)Ie MOACIIN. banaHCcOBbIE PKOHOMHUYECKHE MOJICIIN. MOI[CJIL H MaTpuia

Jlecnn.

KowmriekcHbie unciia

1. JlexaptoBo nipousBeacHue. [lonstue anredpandyeckoi onepanuu. OnpenencHue
nosist. [Ipumepsl. [1ose kommuiekcHbIX uncel. IIpencraBienne KOMIUIEKCHBIX YU CENT
B BH/JIE€ YIIOPSAIOYECHHON MapBhl.

2. Anrebpanyeckast popMa IpeacTaBICHUs KOMIUIEKCHBIX uncen. [IpencraBienue
qrcesl Ha KOMITJIEKCHOM MI0CKOCTHU. BrinosnHeHue onepanuii B anredpanyeckoit
dbopme. KommiieKCHO-CONMPsKEHHBIE YUCIIA: CBOWCTBA.

3. Moayns 1 apryMeHT KOMIUIEKCHOTO uncia. CoiictBa monyiis. [Ipeacrasnenus
KOMILJIEKCHBIX YHCENl B F€OMETPUYECKON U SKCIIOHEHINANbHON opme. Dopmyna

Myagpa. KopHu N-0¥ cTeneHn U3 KOMIUIEKCHOTO YUCJIA.

MHoroujieHbI

1. Konbio. Onpeaenenue MHorousieHa N-oi cteneHu. KojbIio MHOTOUJICHOB.

2. Teopema 0 ne€HUM MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM.

OnpeneneHue JIeIUMOCTA MHOTOYJIECHA HA MHOrouieH. /[lemurens. Teopemsl.
Haubonpimuit o0mmiit nenurens. AnroputM EBkimmaa.

3. Onpenenenue kKopHs MHorouseHa. Teopema be3y u cnencrBue u3 He€. Cxema
['opuepa.

4. OcHoBHas TeopemMa anreOpsl (0e3 Toka3arenbCcTBa). PaznoxeHrne MHOTOWICHA B
MPOU3BEACHUE HETIPUBOIUMBIX HAJ[ TI0JIEM KOMILUIEKCHBIX YHCEIT U HaJl TToJIeM JeH-
CTBUTEJIBbHBIX YHCEJI MHOTOUYJICHOB.

5. Kpatneie kopHu. HaxoxaeHne nopsjika KpaTHOCTH.



6. ParmonanpsHbie Apodu. Paznoskenne npaBUiIbHOM IpOOH B CyMMY MPOCTEHIIIHX.

JluneitHoe npocTpaHcTBO. JIMHEHHOE 0TOOpaKEHHE.

1. Omnpenenenuie, aKCUOMBI, CIEACTBUSA, CBoWcTBa. [lpumepbl JNMHEHWHBIX MPO-
ctpancTB. [loHsaTHS: TUHENHAs KOMOUHALINS, JIMHEWHAs: 000JI0UKa, TUHEHHAs 3a-
BHCHUMOCTh M HE3aBHUCUMOCTb, 0a3UC, Pa3MEPHOCTh MPOCTPAHCTBA, PA3JI0KEHHUE
1o 6a3ucy, KOOpaAuHATHI paznoxenus. 3omophHOCTB.

2. IllopnpoctpancTtBo. CymMMa U MEPECEUEHUE MOANPOCTPAHCTB, UX MOCTPOECHUE.
®opwmyna ['paccmana CBs3b MEXIY pa3MEPHOCTSIMH MOANPOCTPAHCTB U pa3Mep-
HOCTSIMHM X CYMMBI U niepecedeHus. [IpsiMasi cymMmma nmoAanpocTpaHCTB.

3. 3amena 6a3uca. Matpuna nepexona. YTBepxkAeHUE: Tase: [esa = E. CiiencTBus.
N3meHenune koopiuHaAT BEKTOpa MpHU Mepexojie K Apyromy 6asucy.

4. TlonsiTue MUHEUHOrO OTOOpakeHUs. SAnpo u oOpa3 JIUHEHUHOTro OTOOpaXKECHHUS.
Panr u gedekr nuneliHoro oto0pakeHus. Marpuua JMHEHHOro Mpeodpa3oBaHus
B Oasuce. MI3MeHeHNEe KOOpJAUHAT BEKTOpa MpU JEHCTBUM HA HEro JMHEHHOTO
oToOpaxeHus. MI3MeHeHne MaTpuilbl OTOOpaXXKEHUsI MPU TEepexojie K APyromy
Oazucy.

5. Teopema Xopnana (6e3 qokazatenbcTBa). COOCTBEHHBIC Unciia U COOCTBEHHBIC

BEKTOpA JIMHEHMHOTO OTOOpaXKeHMUs.

EBKIIMI0BO MPOCTPAHCTBO

1. Cxanspaoe npoussenenue. [IpuMepsl CKaasipHbIX TPOU3BEAECHUMN, €BKINIOBBIX
npoctpaHcTB. JnuHa Bektopa. Teopema Iludaropa, nepasencrBo Komm Byns-
KOBCKOT'0, HEpaBEHCTBO MHMHKOBCKOIO (TPEYroJIbHUKA). YTOJI MEKIY BEKTOPAMH,
OPTOrOHAJIBHOCTH BEKTOPOB, OPTOHOPMUPOBAHHOCTb.

2. CyuiecTBOBaHHE OPTOHOPMUPOBAHHOTO 0a3uca. Meto oproroHanuzanuu I'pa-
Mma [Imunra. [Ipumep.

3.BrIpaxkeHue CKajasipHOro MPOMU3BEIEHUS Yepe3 KOOPAUHATHI B €BKJIMIOBOM MPO-
crtpanctBe. Matpuna ['pama. CkansipHoe nTpoU3BENEHUE B OPTOHOPMHUPOBAHHOM

Oa3uce. PaznoxeHune BekTopa mo 6a3ucy eBKINUI0BA TPOCTPAHCTBRA.



Bektopnas anreOpa

1. HexaproBa cucrema koopauHar. Touka. Koopaunatel Touku. PaccTtosiHue Mex-
Iy TOYKAMU.

2. Bexrop. OcHOBHBIE IOHATHS U onpeaeneHus. HaxoxkieHrne KoopauHaT BEKTOpa
AB 1m0 xoopauHatam Touek Hadana A(Xa, Va, Za) ¥ KOHIA B(Xp, Vb, Zp). CiaoxKeHHE,
BBIYMTAHNE BEKTOPOB, YMHOKCHHE BEKTOpa Ha YUCJO0. ANTeOpandeckoe W Teo-
METPUYECKOE BBIMIOJHEHHUE OTNEPALIHA.

3. Jluneiinas xomMOuHaIuMs, JTUHEHHAS 3aBUCUMOCTDh M HE3aBHUCHMOCTH BEKTOPOB.
MarpuyHas 3anuch JUHEHHOW KOMOMHAIIMM BEKTOPOB, MCCIEJOBAHUE Ha JIW-
HEWHYIO0 U HE3aBUCUMOCTh, IpuMepbl. basuc. Pasznoxkenue Bexktopa mo Oaszucy,
Hax0JICHUE KOOPAUHAT Pa3JI0KEHUSI BEKTOpa Mo 0a3ucy.

4. CxanspHoe MPOU3BEIAECHNUE BEKTOPOB B OPTOHOPMUPOBAHHOW CUCTEME KOOP.IH-
HaT. OnpeneneHue, CBOMCTBA CKaJspPHOTO Mpou3BeacHUs. Vcronb30BaHue s
HAXOXJICHUS yTJIa MEXK]Iy BEKTOPaMH. Y CJIOBHE NEPIICHAUKYISIPHOCTH BEKTOPOB.
[Ipoekuus BEKTOpa Ha BEKTOP.

5. BekTopHO€ POU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM CUCTEME KOOPIH-
HaT: OIpEJIECJICHUE, CBOMCTBA, T€OMETPUUYECKUN cMmbIci. HaxoxaeHnue Bekropa
NEpPHEHMKYJIIPHOTO JIBYM 3aJaHHbIM BekTopaM. [lmomiaaes mapamienorpamma,
TPEYTroJIbHUKA.

6. CmemaHHOE NpPOW3BEIEHHE BEKTOPOB B OPTOHOPMHUPOBAHHOM CUCTEME KOOPIH-
HaT: omnpejesieHue, CBOMCTBa, reOMeTpUYecKuil cMbicii. O0beM Mmapaseenure-
1a, TAPAMUJIBI.

7. KoJUIMHEApHOCTh M KOMIUIAHAPHOCTH BEKTOPOB. METOIBI MCCIEIOBAHUSA Ha

KOJNIMHCAPHOCTDb Y KOMINIAHAPHOCTD.

[Ipsimast 1 IIOCKOCTb.
1. ITpsimast Ha miockoctu. OO0IIee ypaBHEHUE NPSMON. YpaBHEHUE TIPSIMOM, TIPO-
XOJIIEeN 4Yepe3 3aJaHHyIl0 TOYKY MEePHEHINKYISIPHO 3aJaHHOMY BEKTOpY.

YpaBHeHue npsAMoM B OTpe3kax. ['eoMeTpuuecKuid CMBICH IapaMeETPOB B



ypaBHEHHUM NPSIMOM B oTpe3kax. Kanonnueckoe ypaBHenue npsimoil. [lonsrue
HANpPaBJSIOIETO BEKTOpA. YpaBHEHHUE NPSAMOM, NMPOXOIAIIEH 4yepe3 IBE 3a-
JIaHHbIC TOYKU. Hampapidromuyii BEKTOP. YpPaBHEHUE IPSIMOM, MPOXOAAIICH
yepes3 NaHHYI0 TOYKY B 3aJaHHOM HampasiieHuH. [lapamerpuueckoe ypaBHe-
HUE MPSMON. YpaBHEHUE MPAMOUN C YyriIoBbIM K03hPUIIMEHTOM. YTOJI MEXKIY
JIBYMSI NPSIMBIMHU. Y CIIOBUE MapauI€IbHOCTH W MEPHECHAUKYJISIPHOCTH Mpsi-
MbIX. PaccTosiHMe OT TOUKM 10 nmpsiMoil. ['eoMeTpuueckas HHTEpIPETALUS CU-
CTEMBI IBYX JJUHEHHBIX YPABHEHUW, PEIICHUS CUCTEMBI.

2. [Ipsimast B mpocTpancTBe. Ob111ee ypaBHEHHE MPSMO B mpocTpancTBe. KaHoHu-
YECKOE YpaBHEHME MpsAMOW B IpocTpaHcTBe. [lapamerpuueckoe ypaBHEHHE
IIPAMOM B IIPOCTPAHCTBE. YPABHEHUE IPSMOU, IPOXOAALIEH yepe3 IBE 3alaH-
HBIC TOYKH.

3. IlnmockocTh. YpaBHEHUE MJIOCKOCTH, MPOXOIAIIEH yepe3 TpU TOUKH, HE JIexa-
mue Ha oAHOM mpsmMoil. O0miee ypaBHeHHE MI0ckocTH. HopManp K MI0CKOCTH.
VYpaBHEHHE MIIOCKOCTH B OTPE3KaX. Y PABHEHUE TJIOCKOCTH, MPOXOASAIIEH Yepes
TOYKY IapajulesIbHO ABYM HEKOJUIMHEAPHBIM BEKTOpaMm. B3anmHoe pacmosioxe-
HUe 1ockocTed. OnpeneneHue yria Mexay IIOCKOCTAMHU; (hopMyJsia BeIUUCTIE-
HUS yTJIa MEXIY IUIOCKOCTSMH. Y CIIOBUE MAPAIUICIBHOCTH JBYX IUIOCKOCTEW;
HOPMAaJIbHOE YPaBHEHME IIIIOCKOCTU. PaccTosHME OT TOYKH A0 IUVIOCKOCTH. YTOJ
MEXKy IPSMOM U IUIOCKOCTBIO. Y CIIOBHE MapAJLIEIbHOCTY U IEPIIEHANKYJISIPHO-
CTH IPSIMOU M IUIOCKOCTH. B3anmMHOE pacnonoxenue npsMon U miockoctu. Ile-

pecedeHue NpsMon U TNIOCKH B IPOCTPAHCTBE.

bununelinbie U KBaipaTU4IHbIEC (HOPMBI.

1 JIuneitnas ¢pyHKuud W JIuHeHas Gopma. bununHeitnas ¢pyHkuusa. bununeiinas u
KBaJpaTuyHas (HOPMHI.

2. IlpuBenennie kBapaTUIHON POPMBI K TIaBHBIM ocsiM. Meton Jlarpanska npuse-
JIEHUSl KBaJAPpAaTUYHOU (POPMBI K KAaHOHUYECKOMY BHY. 3aKOH MHEPLUHU KBajapa-
TUYIHBIX (HOPM.

3 TlonoxuTensHO onpenenéHublie kBaapaTuunblie hopmbl. Kputepuit Cunbpectpa.



4. KpuBble BTOpOro mnopsjka. I eoMeTpuueckoe ONpeAesieHHEe U KaHOHMYECKOE
ypaBHeHue auuica. [lapamerpsl. ['eomerpuyeckoe onpeneneHue 1 KaHOHAY e-
ckoe ypaBHeHue rurnep6odsl. [lapametprl. ['eomeTpruyeckoe onpeneneHre 1 Ka-
HOHMYECKOE ypaBHeHHe mnapabonsl. Ilapamerprl. KpuBble BTOpOro mnopsjka.
WNuBapuantel. Onpezaenenue Tuna kpuBoil. [lepeHoc u MOBOPOT CUCTEMBI KOOP-
nuHat. [IpuBeneHre Kk KAHOHUYECKOMY BUy. Y paBHEHUE dJUIMIICA, TUIIEPOOJIbI,

napaloJibl B MOJISIPHOM CHCTEME KOOPIUHAT.

5. Kpussle BTOpOro nopsjaka B npoctpaHcTBe. KaHoHn4eckue ypaBHEHUs TOBEPX-
HOCTel BTOpOro nopsaka. OCHOBHbIE TOBEPXHOCTH. OnpeneseHne UMIICOn A,
ypaBHeHUE c(hepbl, OCHOBHBIE MapaMeTprl cepsl U uurconaa. Kanonuueckoe
ypaBHEHUE OJTHOTIOJIOCTHOTO TUIIEpOOIona; YpaBHEHHs TOBEPXHOCTEN Bpallle-
HUS BOKpPYT ocell koopauHaT. [IpuBenenre Kk KAHOHUYECKOMY BUAY BBIIECICHHEM
IIOJIHBIX KBajpaToB. Haxoxk/1eHne ypaBHEHUN KPUBBIX, MIOJYyYEHHBIX Iepeceye-
HUEM MOBEPXHOCTH BTOPOIrO NOPsAJKA IJIOCKOCTSIMH, MapajuIeIbHBIMU IIJIOCKO-

CTAM KOOpAMWHAT.

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YueOHas nporpamma — HauMe- Bup 3ansatus O6paSOBaTeJ'H>HBIe TEXHOJIOTUH

HOBAHHUC pa3ZICJIOB U TEM

1. Anrebpa matpurg Jlexuuu, npaktu- | 1. U3noxxeHne TeopeTHuecKoro Mmarepuana
YECKHUE 3aHATHUS
2. Pemenue 3agau
2. Cucrembl TUHEWHbIX ypaB- | Jlekiuu, mpaktu- | 1. M3nojkeHue TeopeTuyeckoro Marepuaia
HeHui. Onpenenurenu YeCKHE 3aHATHS
2. Pemtenue 3agau
3. MarpuuHble MOEIH Jlexuuu, npaktu- | 1. U3noxxeHune TeopeTHuecKkoro Mmarepuania
YECKHUE 3aHATHUS
2. Pemrenue 3agau
4. KommieKkcHbIe yucna Jlexuuu, npaktu- | 1. U3noxkeHune TeopeTH4eckoro Matepuana
YECKHUE 3aHATHUS
2. Pemrenue 3agau




5. MHOrouyieHbl

Jlekuuu, npaxkTu-

YCCKHUEC 3aHATHUA

. I3noxenue TCOPCTUUICCKOTO MaTCpHraia

. Penitenune 3amau

6. JIu"eitHoe MpOCTPAHCTBO.

Jlekuuu, npaxkTu-

. U3noxenune TEOPCTUUCCKOTO MaTCpHralia

JIuneiinoe 0T06pa)KCHI/IC YECKHUEC 3aHATHA 2

. Pemenue 3amau

7. EBKIMI0BO IIPOCTPAHCTBO Jlexuuu, npaktu- | 1. M3noxxeHne TeopeTHUECKOro MaTepuana

YCCKHUC 3aHATHUA
2. Pewienue 3amau

8. BexTopHast anredpa Jlekumu, npaxtu- | 1. U3noxenne TeopeTnyeckoro Marepuania

YCCKHUC 3aHATHUA
2. Pewienue 3amau

9. IIpsimast ¥ MIOCKOCTh Jlexuuu, npaktu- | 1. U3noxxeHne TeopeTHuecKoro Mmarepuana

YeCKHe 3aHATHUA
2. Pemienue 3amau

10. bunuHeliHbie U KBaapa- Jlexumu, mpaktu- | 1. U3nokeHne TeOpeTHUECKOro MaTepuana

TUYHbIE (OPMBI YECKUE 3aHATUS 2

. Penitenue 3amau

[IpenogaBanue yueOHOM JUCHUILIMHBI CTPOUTCS HA COUYETAHUM JIEKLUH, MpaK-
TUYECKUX 3aHATUNA U PaA3IMYHBIX (OPM CAMOCTOSITENIBHOM pabOThl CTYIEHTOB. B
IPOLECCe OCBOCHUS JAMCLUUIUIMHBI MCHOJIB3YIOTCS CIENyIoIINe 00pa3oBaTeIbHbIC
TE€XHOJIOTUH, CHOCOOBI U METOJbl (POPMUPOBAHUS KOMIETEHLMI: TpaJullMOHHbIC
JIEKLIMH, MMPAKTUYECKUE 3aHATHS B AUAIOTOBOM PEXUME, BHIIIOJHEHUE WHIUBUITY-
aNbHBIX 3aJaHUI B paMKax CaMOCTOSTEILHON PabOTHI.

JlucuumuiiHa npeaycMaTpyuBaeT BBIIIOJIHEHUE KOHTPOJIBHBIX padOT, MUChMEH-

HBIX JJOMAIIHUX 33JJaHui, KypCOBOU pabOTHI.

IV. Onenounble MaTepuasbl JJs1 NMPOBedeHUs] TeKylledH M NMPOMEeKYTOYHOI

arrecranmun

OIIK-1 CnocobeH npUMeHsSTh €CTECTBEHHOHAYYHBIE U OOLIEMHKEHEPHbIC 3HAHUS,
METO/bl MaTEMAaTHUYECKOI0 aHAJIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIE-

PUMEHTAIBLHOTO UCCIE0OBAHUS B TPO(PECCUOHATILHON JEATeIbHOCTH



OIIK-1.1 3naetr OCHOBBI MaTeMaTUKH, (PU3UKH, BEIUMCIUTEILHON TEXHUKU U TIPO-

I'paMMHUPOBAHHA

1. N3510KUTh METO/IBI PEILICHUS CUCTEM JIMHEHHBIX alreOpandyecKkux ypaBHe-

HUU.

2. Jlatb ompeaeieHus] MOHATUS JTUHEHMHOM KOMOWHAIIUM, JTUHEWHOW 3aBHCH-

MOCTH U HC3aBUCHUMOCTH BEKTOPOB. HN310XUTH MECTOObI UCCIICAOBAHM .

3. I[aTI) OIIPCACIICHUA PA3JIMYHBIX BHUIOB 3allMCH HpHMOﬁ. Kak oHM HCIIOJIb-

3YIOTCA.

Cnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepuu oneHnBanus:
JlaH npaBUIIbHBINA Pa3BEPHYTHIA OTBET — 2 OaJla;

OTBeT cOIepKUT HETOUHOCTH — | Oa.

OIIK-1.2 Pemaer crangapTHbie NpOQECCHOHANBHBIE 3aJa4d C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOILEMHKEHEPHBIX 3HaHWM, METOJOB MaTeMAaTHYECKOTO

aHalin3a U MOJACIIMPOBAHUA

1. Pemuth cucremy
1 2 -6|X -7
-3 3 2 |X,|=| 5

-1 2 -1j|«x 0

3

2. Jloka3atb, 4TO BEKTOpa V1 , Vo, V3 JIMHEHHO HE3aBUCHUMBbI

1 0 6
v,=|6],v,=[1],v,=|1].
2 0

2

3) Hanmcatp BekTop b 3agaun B BUjC TMHEHHONW KOMOMHAIIMKA BEKTOPOB V1

Vo, V3



4). JlaHbl TOYKH A(—l, 1), B(2, -1). BrimucaTte ypaBHEHHE NMPSAMOU MPOXO-

TAIIEH yepe3 3TH TOUKH.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kputepun onieHMBaHuUS:
3aaHue BHIIOJIHEHO TOJHOCTEIO — 10 0amios.
3agaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrimmosiHEHEBI OTEIBHEIE DJIEMEHTHI — OT 1 10 3 0aJUIoB.

3aI[aHI/Ie He BbInoJiHeHo 0 0aylioB.

OIIK-1.3 BnageeT HaBBIKAMH TEOPETUUECKOTO M IKCIIEPUMEHTATBHOTO HCCIIEIO-

BaHHS 00OBHEKTOB HpO(l)GCCPIOHEUIBHOﬁ ACATCIIBHOCTHU

1. [Ipn KaKHuX rapamerpax BBITIOJIHUMBI NEUCTBUS
RoaWirag — 7Q[5xr]T = Gf)? KakoBbl pasmMepbl pe3yJIbTUPYIONIEH MATPUILBI?

OtBeT 000CHOBATH.

2. MOXHO 71 pemiaTh CUCTEMY

1 2 -6|Xx -7

1

-3 3 2 |X,|=|5

2

-1 2 -1]|X 0

3

o ¢opmyiie Kpamepa, ¢ ucnonb3oBaHreM 00paTHONW MATPUIIbI U METOJIOM
I'aycca? Pemnth cucteMy BO3MOKHBIMH METOJIAMM.
3. loka3atb, uTO BEeKTOpa V1 , V2, V3 JIMHEHHO 3aBUCUMBI: TIPUBECTH MPUMED

HE BCEX PaBHBIX HYJO KO3(PDUIIMEHTOB, IPU KOTOPHIX JIMHEHHAS] KOMOWHA-



1IUsI BEKTOPOB V1 , V2, V3 paBHA HYJIIO, U BBIIIKMCATh COOTBETCTBYIOIIYIO JIM-

HEHHYI0 KOMOMHAIUIO.

1 0 6
v=6Vv,=[1fv,=|1].
7 1 7

3. JlaHbl TOYKH A(—L 1), B(2, —1). Brinucare ypaBHeHHE NPSMOU IIPOXO-
JIIEH Yepe3 ATU TOUKU W AaTh MpUMEp NPUMEHEHHUS 3alUCH ISl PEIICHUs

3aJa4dn UCCICOOBaHUA.

Cnioco0 mpoBeieHNs — MMUChbMEHHBIH.

Kpurepun onennBanus:
3agaHue BEIIIOJIHEHO TOJHOCTHIO — 10 0ayuIos.
3agaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrImmosiHEHEI OTIEIBHEIE DJIEMEHTHI — OT 1 710 3 0aJUIoB.

3amanue He BoInoiHeHO 0 O0aIUIOB.

V. Y4ebHo-MeTOAMYecKoe U HH(POPMAIIMOHHOE 00ecTieYeHne TUCIMIIIMHbBI
1) PexomeHmyemas muTeparypa

a) OCHOBHas UTEparypa
1. Ky3uenos, b. T. Marematuka : yueonuk / b. T. Ky3nenos. — 2-e uzn., nepe-
pab. u gon. — Mocksa : FOnutu-/lana, 2017. — 720 c. : un., Tabum., rpad. —
(Boicuiee npodeccuonanbHoe oOpazoBaHue: DKOHOMUKA U yIpPABJICHUE). —
Pexum JIOCTyIa: 11(¢) MOJIIUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=684902 (matra  oOpa-
menusi: 03.11.2023). — bubnuorp. B ku. — ISBN 5-238-00754-X. — Tekcr :

AIEKTPOHHBIN.
2. Hukonosa H. B. Kpatkuii kypc anreOpbl 1 reOMETpUn: MPUMEPHI, 33/1a4H,
TecThl: yuebHoe mocodue, 2014. - 100 c. [DnexkTpoHHBIH pecypc]. - Pexxum

nocryna: http: //biblioclub.ru/index.php?page=book&id=428767



https://biblioclub.ru/index.php?page=book_red&id=684902
http://biblioclub.ru/index.php?page=book&id=428767

0) JlononHuTenpHas IuTeparypa
1. Anre6pa u reometpusi. COOpHUK 3a7a4 U PEIICHUM C MPUMEHEHUEM CUCTE-
MbI Maple: yue6. mocodue / M.H. Kupcanos, O.C. Ky3nenosa. — M.: UH-
®PA-M, 2023. — 272 ¢. — [DnekTpoHHbIH pecypc]. — Pexxum goctymna:

http://znanium.com/catalog/document?id=418730

2) CoBpeMeHHbIE TIPOQecCHOHATBHBIE 0a3bl JAHHBIX W MH()OPMAIMOHHBIE CIIPABOYHEIC
CHUCTEMBI

1. 9bC «ZNANIUM.COM» www.znanium.com;

2. DBC «YHuBepcuterckas oubnmmoTeka onnaia»https://biblioclub.ru/;

3. OBC «Jlanmp» http://e.lanbook.com.

3) [lepeueHsb pecypcoB MHPOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTn «HTepHET»,
HEOOXOIMMBIX TSI OCBOCHUSI AUCIUILIHHBI

Bupryasnehas odpasosarenbhas cpena TBI'Y (http://moodle.tversu.ru)

Hayunas ouommoreka TBI'Y (http:/library.tversu.ru)

V1. Metoanyeckue MaTepuaJibl A1 00y4arOIIUXCs 110 OCBOCHMIO THCIMILIHHBI

Baxxnot cocrasmstonieit qanaoro pasnaena PII] sBasitorcst TpeboBaHus K
PEUTHHT-KOHTPOJIIO C YKa3aHUEeM 0aJuIoB, pacipeIeICHHBIX MEXIY MOAYJISIMU U
BUJIaMU PabOThI 00YUYaIOIIHUXCH.

Ecau 3ayer:

MakcuMmalibHasi cymMmma 0ajuioB MO Y4eOHOM TUCIUIUIMHE, 3aKaHYNBAIOIIEHCS
3a4eToM, 1o urtoram cemectpa cocrasiser 100 6amoB (50 6amnoB - 1-it Moynb U
50 6aisoB - 2-i1 MOJTYJIb).

Crynenty, HaOpaBiieMy 40 0ayioB W BBIIIE MO UTOTaM pabOTHI B CEMECTPE, B
HK3aMEHAIMOHHOI BEJOMOCTH U 3aU€THOU KHUYKKE BBICTABIIACTCS OLICHKA «3a4uTe-
HO». CtyneHT, HaOpaBmuii 10 39 6aI0OB BKIIFOUUTENILHO, CIAET 3a4eT.

Pacnipenenenne 6anioB 1o MOJyJISIM YCTaHABIIMBAETCS MPENOAABATENIEM U
MOKET KOPPEKTUPOBATHCS.

Ecau 3x3amen:


http://znanium.com/catalog/document?id=418730
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

MaxkcumanbHasi cymma 0ajuioB 1O yueOHOU AUCHMILINHE, 3aKaHYUBAIOIIECHCS
’K3aMEHOM, 10 uToram cemectpa coctasisier 60 6amios (30 6amioB - 1-it Moy
1 30 GasnyoB - 2-if MOJYJIb).

Oo6yuatromemycsi, Habpasmemy 40—54 Gania, Ipu MOABEICHUN UTOTOB Ce-
MecTpa (Ha MMOCJIETHEM 3aHATHH 110 TUCUUIUIMHE) B PEUTUHIOBOIM BEOMOCTH yue-
Ta YCIIEBAEMOCTH U 3a4ETHON KHUYKKE MOKET ObITh BBICTABJIEHA OLIEHKA «YOBJIE-
TBOPUTEIIBHO.

Oo6yuaroiemycsi, Habpasiiemy 55—57 6aioB, Npu MOABEACHUN UTOTOB Ce-
MecTpa (Ha MOCJIeTHEM 3aHATHH 110 TUCHHUIUINHE) B Tpade peUTHHTOBOM BEIOMO-
CTH yueTa ycreBaeMocTH «lIpemuanbHbie 0amibny MOXKET ObITh J00aBiIeHO 15
0aJUIOB U BBICTABJIEHA 3K3aMEHAIIMOHHAS OLICHKA «XOPOLIO».

OoOyuaromemycsi, Habpasuemy 58—60 6aioB, NpH MOABEAECHUN UTOTOB Ce-
MecTpa (Ha MMOCJIeTHEM 3aHATHH 110 JUCLUIUIMHE) B rpad)e peUTHHIOBOM BEIOMO-
CTH yudeTa ycreBaeMocTH «[IpemuanbHbie 6aiib» MOXKET ObITh J0OaBIEHO 27
OaJIJIOB M BBICTABJICHA SK3aMEHALIMOHHAs OLIEHKA «OTIUYHO». B Kakux-1mbo HHbIX
cllydasx J100aBlIeHHEe IPEMUATIbHBIX 0aJUIOB HE TOMYCKAETCA.

OOGyuaronuiics, HabpaBiuii 10 39 6aIOB BKIIOYUTENBHO, CAAET HK3aMEH.

Pacnpenenenne 6ajiyioB o MOIYJIsIM yCTaHABIMBAETCS MPENOIaBaTEIEM U

MOXET KOPPEKTHUPOBATHCSI.

B xaxxaom cemecTpe nmpoBOASTCS 3 KOHTPOIBHBIX Meponpusatus: (1-i Mogyn)
pelieHre UHANBUAYAJIbHBIX 3aJJaHui, KOHTPOJIbHA, (2-i MOyJb) PEIICHUE UHIU-
BUJIyaJIbHBIX 33JJaHUM, KOHTPOJIbHAS, (3) 9K3aMEH.

Pacmpenencune 6amnos: 30/30/40.

Temartuka KypcoBbIX padot no npeamery (1 cemectp):
HccnenoBanmne cucTeMbl JIMHENHBIX YPABHEHMI HA COBMECTHOCTb.

Haxoxxnenve pemennii B KaKI0M CITyd4ac COBMECTHOCTH.



TunoBble 3a1aHNA /151 MPAKTHYECKUX 3aHATHIA, JOMAIIIHEeH Pa0OThI M PETHHIO-
BOI'0 KOHTPOJIS

Paznen conaepXUT TeMbl M TUIIOBBIE 3a/1a4M MTPAKTHUECKUX/CEMUHAPCKUX 3aHATUN U
CaMOCTOSITEJIBHOM pabOThl MO OTJEIBHBIM pa3jenaM AUCIUIUIMHBI. THUIOBbIEC 3aj1a-

HUS AT IIPOBCACHIA pGﬁTHHFOBOFO KOHTPOJI1 U KOHTPOJIA CaMOCTOSITEIbHON pa6OTI>I.

Anrebpa matpurl. CHCTEMBbI JIMHEHHBIX alreOpanyecKux ypaBHEHHH.
1) llpu xakux mapamerpax BbIMOMHUMBI nedcTBUs P, Wi —7Q[5xr]T =GCf?

KaxoBbl pa3mepsl pe3yabTupyromieit matpuibl? OTBeT 000CHOBATH.

2) JlaHbl MaTpUIHI
-3 -4 3 3 2 3 0
A=-2 0 1|, B=|0 -3|, C= -1
-3 -8 4 1 O 1 2

2.1) Haititu matpuity Rp,o) = As.a)Blaa) — 2C) -

2.2) Haiiti MaTpuLy Rp,,o) = Byg) (C[3><2]) (A[3><3 )T-
3) Haiitu onpenenutenb MaTpuubl A:

e 110 GopMyIie TPEYTrOJIbHUKOB;
® Ppa3JIOXKEHHEM IO CTPOKE UJIH CTOJIOLLY;

® [pUBEAS TPEYTOIBHOMY BUIY.
4) PetuTh CUCTEMBI

X, —2X; =-3
: 3X, —4X, —3X, =6
4x, —8X, —3Xy, =—7
4.1) Haiinst oOpaTHYIO MaTPUILY;
4.2) no popmyne Kpamepa;

4.3) metonom ["aycca.



5) Pemuth cucTeMbl

X, —2X, =—3 X, —2X; =—3
3%, —4X, =3X; =—6 , 33X, —4X, —3X, =6
—2X, +4X, + Xy =—T | =2X +4X, +X; =3

5.1) meronom I"aycca;

5.2) MOXHO JT1 HAaWTH PEHICHUE 3THX CUCTEM C WCIOJIb30BaHUEM OOpaTHOMH

Matpulibl, hopmyssl Kpamepa ?

6) Jlana cucrema

10 -1 x] [1
2 a -3|x,|=[0
3 2 —4|x| [0

6.1) IIpu xakoMm mapamMeTpe a CUCTEMa HE UMEET PEIICHUM.
6.2) Pemnts, ucnons3ys hopmyny Kpamepa npu a=1.
6.3) Pemunts MmeTogom ["aycca npu a=1.

KommnekcHble yncia

1. Jnst ancna z = -1— J3i

1.1. Hanecty mpuUOIMKEHHO YKMCJIO Z HAa KOMIUIEKCHOW IJIOCKOCTHU, BBIJCIUTH

MOZYJIb U ApTyMEHT;

1.2. HanmucaTp 3TO YMCJIO B TPUTOHOMETPUUYECKON U IKCIIOHEHIIMAIBLHOM opMe;

1.3. Ucnonp3ys Gopmyiy f(x) MyaBpa, Hammucath BeIpakeHHE Z“ M BCEX KOPHEH
Yz

MHoro4JjieHbl

1. HanmcaTh MHOTOWIEH MUHUMAJIBHOW CTETICHU C KOMILIEKCHBIMU KO3 duIu-

eHTaM C KOpHeM X, = —1 kpaTHOcTH 2 M KOMIUICKCHBIM KOpHeM 1—i B Buze

MPOU3BEIEHUS U B pa3BepHYTON (popMe, Halasg ero KO3A(P(UIHUEHTHI IO TE€O-

peme Buera.



2. HamucaTp MHOTOUYJIEH MUHUMAJIHOM CTENEHU C €HCTBUTENbHBIMH KO3 HIIn-

CHTaM C KOpHEM Xl’2 =-1 KpaTHOCTH 2 ¥ KOMILIEKCHBIM KOPHCM 1-iB BHUAC

npou3BeeHuss U B pa3BepHyToil (opme. Vcmonb3ys Teopemy besy, HailTu
YHCII0, KOTOPOE SIBJISIETCS OCTaTKOM OT JIEJICHUSI 3TOI0 MHOTO4IeHa Ha X-1.

3. lausr maorowrensl f (X) = x° +2x* —11x° —40x* —44x-16;
f(xX)=x*-5x*+8x—4
3.1. Wcnonb3ys anroput™m EBKkauma, HaAWTH HAWMOOJBIIHKA OOIIUI JEIUTETH
MHOT'OWICHOB f(X)H g(X).

3.2. Haiitu kopHM MHOrowieHa g(x)(ucroab3oBaTh MeTo ['opHEpa), BBHITHU-

CaTb MHOT'OYJICH g(X) B BUAC ITPOU3BCACHUA COMHOXKHTEIICH.

3.3. BeinosHuTh AeneHue octatkoMm f(x) Ha g(x), HAMTH YaCTHOE U OCTAaTOK,
3amucaTh pe3ynsrar B Bumge f(x) = o(x)g(x)+r(x); 3amucars mpeacrabiaeHue

panuoHanbHOU podu f(x)/ g(x) B BUJIC MHOTOYJICHA U MTPABUJILHOU IpoOH;

4. Haiitu mpencraBlieHHE palMOHAIBLHOW IpoOu (IpoOHO-palroHaIBLHON (YHK-

—X*+4x-2

(x—2)(x—1)

5. SIsnsietcs u X, = 2 kopHeM MHorowteHa h(x)=x* —2x* —4x+8, kakoii kpar-

i) Q(X) =

B BUJI€ CYMMBI IIPOCTEUIIINX APOOEii;
b

HOCTH? (MCIOIB30BaTh KPUTEPUH C HAXOKICHUEM MPOU3BOIHBIX),
6. Wcnonb3ys mpou3BoHbIe, MpeacTaBuTh N(X) B BUAEC KOHEUHOW CYMMBI psja

Teiinopa 23: a (x-1)".

Touka, 0Tpe30K, MpsAMasi Ha TIOCKOCTH.
Jamsr touku A(-1, 1), B(2, -1), C(-2, - 2).

1. Hapucosats Touku A, B, C. Haiitu paccrosinue mexay Toukamu A u B.

2. Hanncarb ypaBHeHue npsiMoil L, mpoxoasiieit uepes Touku A, B.



3. Hanucatp ypaBHenue npsimoit L B obmem Bune. Mcnonb3ys ¢popmyiy paccTos-
HUS OT TOYKHU J0 IPSIMOM, HAUTH paccTosiHue oT Touku C 10 mpsimoii L.

4. Hanucatb ypaBHeHue npsiMoil L B otpeskax. Hapucosats npsimyto L.

5. Hammcarps HanpapIsItOIIUANA BEKTOP AB npsmoit L. Hanmcars ypaBHeHHe mpsi-
Moii L B mapameTpuieckoM BHJE.

6. Hanmcatp ypaBHeHue npsimoit L ¢ yrioBeiM koddduimentom. Yemy paBeH yr-
J0BOM KO3 puImeHT?

7. Hanucate ypaBHeHue npsMoi L1, mpoxoasmeit uepe3 Touky C, KoTopas napadi-
JenbHa NpAMon L.

8. Hamucatpe ypaBHeHue npsimMoil L,, mpoxoasmieit yepe3 touky C, kotopas mep-
neHAuKyspHa npsmoi L. Hapucosate npsmyto L.

9. Haiitu xoopauHaThl cepeaunbl otpe3ka AB. Hanectu 3Ty Touky Ha oTpe3ok AB.

Hanucate ypaBHeHue npsmoii Lz — meauansl Tpeyroiasauka ABC, nmpoxoasiieit

yepes Touky C.

[T;mockocTts. [IpsimMast B ipocTpaHCTBE.
Jans Touxn A(-1, 1,1), B(2, -1, 0), D(0, 0, 2), C(-2, —2,0).

1.1. HammcaTh ypaBHEHUE IJIOCKOCTH 7T, Tpoxosiiei yepe3 Touku A, B, D.

1.2. Hanucarp ypaBHEHHE IUIOCKOCTH 7 B o0OmieMm Buae. Haiitu paccrosiHue ot
IJIOCKOCTH 7T 10 Hayaja KOOpAWHaT.

1.3. Hanucaths ypaBHEHHUE TUIOCKOCTH 7 B OTpe3kax. HapucoBaTh ¢parmeHT mioc-
KOCTH.

1.4. HanucaTth ypaBHEHHE IJIOCKOCTHU 71, MPOXOAIIYIO YEpe3 Hauajao KOOpJAUHAT
MapajuIeNIbHO TIOCKOCTH 7.

1.5. Hanucars ypaBHEeHME npsmoit L, npoxossiiein yepe3 Hayano KOOpAUHAT mep-
MEHAUKYJSPHO IUIOCKOCTHU 7. HaliTh KOOpAMHATY TOYKU IIEpeceueHUs IPSAMOU

L v rtockocTH 7.



2. Hammcats ypaBHEHHE IJIOCKOCTH 7, poxoasiei depes Touku A(6, 0, 3), B(O0, -
6, -1), C(-3, -3, -1) B obmem Buze. [lo dhopmyie paccTOSHUS OT TOYKH JO

ITIOCKOCTH HAWTH PACCTOSAHUE OT TOUKH (— 3, 0, \/11) J10 IJIOCKOCTH Tt.

3. HanucaTp mapameTpuueckoe ypaBHEHUE NMpAMoii L, mpoxoasiiei yepe3 Havano
KOOpAWHAT MEPNEHANKYISIPHO MIOCKOCTU 7. HallTh TOUKy nepeceueHus mpsi-

MO L ¥ TU10CKOCTH 7.

BekTropHas anrebpa

Jans Touxn A(-1, 1,1), B(2, -1, 0), D(0, 0, 2), C(-2, —2,0).

1. Haiitu BekTOpa AB u AC w HapucoBaTh Ha Tutockoctu OXy. Haiitu
AB + AC (mapucoBath Ha TwiockocTH OXy), AB —AC (HapHCOBaTh),
~2AB (HapucoBaTh), —2AB +3AC

2. Haiitu ckansipHoe npousBeneHue BekTopoB AB u AC . YUemy paBeH KOCHHYC

yTJIa MEK1y HUMH?

3. HaiiTu BEKTOpHOE MPOU3BEAECHUE BEKTOPOB AB u AC . UeMy paBHa IUIOLIA]Ib

TpeyroipHuka ABC?

4. HailTu cmemaHHOE IPOU3BEICHUE BEKTOPOB AB, AC , AD . Yemy paBeH 00b-
em riupamuibl ABCD.

5. JlaHbI BEKTOpA: éz[l, 1] ub= [a, 2]: MIPU KaKOM 3HAYCHHH « BEKTOpa OpPTO-
rOHAJIbHBI? KOJUJTMHEAPHBI 7 YEMY paBEH yroJl MeXay BEKTOpaMu, eciid a =07

6. Jlauwt Touku A(0, 1, 1), B(3, 1, 1), C(L 0, 2): naiitu Bektopa AB, AE; HC-
M0JIb3YSl BEKTOPHOE MPOU3BEICHIE, HAUTH HOPMAJIb K IJIOCKOCTH TPEYTOJIbHUKA
ABC.; naiitu momaap Tpeyrojibauka ABC.

7. Jlanbl BeKTOpA: 5:[1, 0, 3], 6:[1, 1, 0], E:[— 3, 1, a]: maiitn cmemannoe

IMPOU3BCACHHUC BCKTOPOB, IIPHU KAKOM « OHH KOMILJIaHAPHBI; KaKOB 00BeM TIa-

pamaciacnuicaa, mMOCTPOCHHOI0O Ha BEKTOpax, €CJIN o = 0.



KpuBeie 1 mOBEPXHOCTH BTOPOro nopsiaka. [Ipusenenne k KaHOHMYECKOMY BHTY.

1. Onpenenurs Tun kpusoit X +4y* —2x—8y+1=0. IIpusecTy K KaHOHUYE-

CKOMY BHU]LY.

2. HapucoBatb kaHoHH4YeCcKHE ocH. Halitu n HanecTn Bepmmnbl. Hatu 1 HanecTH

doxycel. Haiitu sxcuienTprucuteT. HaliTu M1 HAaHECTH TUPEKTPUCHI.

3. IlpuBecTH K KaHOHMYECKOMY BUy 4x%+9y?-16x+36y+16=0. Kakue xoopauHa-
ThI LIEHTPA HOBOM CUCTEMBI KOOpJUHAT?

4. Haittn Bepumns! (+a, 0), (0, + b), HapyCOBATh B KAHOHMYECKUX KOOPIHHATAX
ammanic 4X° +9y? =36. Halith mapaMmeTpsl: KOOpauHATHI (HOKYCOB (ir C, O),
DKCLIEHTPUCUTET & , TUPEKTPUCHI.

5. TIpuBECTH K KAHOHMYECKOMY BUIY X>+Yy2-22+6X+4y-22-4=0. Kak Ha3bIBacTCA 9T
MTOBEPXHOCTH?

Kaxkas xpuBas nexxut B ceueHuun X=-3? Kakoe ee ypaBHenue ? Hazpanue ?

Kakas kpuBas nexut B ceueHnn Z=-1: kakoe ee ypaBHeHue? Haspanue ?

6. Kakossl mapamerpel cdepnl (X-1)%+(y-1)>+(z+4)>=9: koopmuHATBI ILE€HTpa
MO(XO, Y, ZO) U paguyc R.

IIpuMepHbIii CIMCOK BONMPOCOB HA IK3aMeH MO TeMaM: chOpMYJIMpOBaH B IPO-

rpamMMe TUCIMITIHHEI B paszene || yaeGHoro miana.

CamocrosiTeibHasi padoTa CTYJACHTOB BKIIIOUAET MPOPAOOTKY JICKIIMOHHOTO Ma-

Tepuasa, MoJroTOBKYy K TeCTaM MPOMEKYTOUHOTO KOHTPOJISI, BHIIOJHEHUE UHIU-

BUyaJIbHBIX 3aIaHUM.

MeToauveckue peKOMEHAALMH M0 OPraHU3alMi CAMOCTOSTEIbHON padoThl
Opranusys cBOI0 y4eOHYIO pabOTy, CTYICHTHI JIOJKHBI, BO-TIEPBHIX, BBIIBUTH

PEKOMEHyEMBbI PEKUM M XapaKTep yuyeOHOW padOThl MO M3YYCHHUIO TEOpETHYE-

CKOI'0 Kypca, MPaKTUYeCKOMY TPUMEHEHHUIO U3YYEHHOTO MaTepuaa, 1o BBIMOJIHE-

HUIO 3aJIaHUI VISl CAMOCTOSITEIFHOM pabOThI, MO MCIOIB30BAHIIO HHHOPMAIIOH-

HBIX TEXHOJIOTUH U T.O. BO-BTOpBIX, O3HAKOMHUTBCA C YKA3aHHBIM B MCTOJJHUYCCKOM



MaTepHuaye Mo IUCHUILINHE TIepeUyHEeM yu4eOHO-METOINIECKUX U3JaHUN, PEKOMEH-
JIYEMBIX CTYJICHTaM JJIs IOJITOTOBKU K 3aHSTUSIM U BBITIOJIHEHUS] CAMOCTOSITEIIbHOM
paboThl, a TAKXKE C METOJUYECKUMH MaTepuaiaMyu Ha OyMa)KHbIX U/WIIHA SJIEKTPOH-
HBIX HOCHUTEJISX, BBIMYIICHHBIX Kadeapold CBOMMH CHJIIAMH M IIPEIOCTaBIIsIEMbIE
CTYJIEHTaM BO BpeMs 3aHSITHH.

CamocrosiTenbHast paboTa CTYJIEHTOB, MPEAYCMOTPEHHAs! YUYECOHBIM TIIIAHOM,
JIOJKHA COOTBETCTBOBATH Oosiee TIIyOOKOMY YCBOCHHMIO M3ydaeMoro Kypca, ¢op-
MUPOBaTh HABBIKA HCCIEAOBATEICKON pabOThl U OPUEHTHUPOBATH CTYJEHTOB Ha

yMEHUE MPUMEHSITh TEOPETUIECKHUE 3HAHUS Ha TIPAKTHUKE.
1. Paboma ¢ yueOHbIMU ROCOOUAMU.

JUIsL IOJTHOLIEHHOTO YCBOEHUSI Kypca CTYIEHT JOJDKEH, MPEXJIE BCEro, OBJIa-
JI€Th OCHOBHBIMM MOHSTUSIMHU 3TOM JUCHUIUIMHBL. HeoOxoamMo ycBOUTH ompene-
JICHUS ¥ TIOHSTHSI, YMETh IPUBOJIUTH UX TOUHBIE (POPMYIUPOBKH, IPUBOIUTH IPH-
Mepbl 00BEKTOB, YJIOBJIETBOPSIOUINX 3TOMY onpenenennto. Kpome Toro, Heobxo-
JUMO 3HaTh KpYr (PaKToB, CBSI3AHHBIX C JAHHBIM NOHATHEM. Tpedyercs Takxke
3HATh CBSI3M MEXAY NOHATUSAMH, YMETh YCTaHABIMBATh COOTHOUICHUS MEXIY

KJIacCaMU OOBEKTOB, OMMCHIBAEMBIX PA3TMIHBIMU ITOHSATHSIMH.
2. CamocmosamenvHoe uzydeHue mem.

CamocrosiTenbHasi paboTa CTyJEHTa SBISIETCS BAKHBIM BHJIOM JICSITEIIBHOCTH,
MO3BOJISIIOIIAM XOPOIIO YCBOUTh M3Y4aeMbld MPEAMET U OJHUM U3 YCJIOBUH J10O-
CTH)KEHHSI HEeOOXOAMMOTr0 KauecTBa MOJATOTOBKH U MPO(ECCUOHATBLHOM Mepeno/I-
FOTOBKM CcHenHaNUCTOB. OHA Mpeanosaraet caMmoCTOSITEIbHOE U3YYEHHUE CTYJICH-
TOM PEKOMEHJIOBAHHOW Yy4eOHO-METOAMYECKON JUTEpaTyphbl, Pa3IMYHBIX CIpa-
BOYHBIX MaTEpUaJIOB, HaMKUCaHHE pedepaToB, BBHICTYIUICHHE C JOKJIAIOM, MOIrO-

TOBKY K JIEKLIMOHHBIM U MPAKTUYECKUM 3aHITHUAM, IOJTOTOBKY K 3a4€Ty M dK3ame-
HY.

3. Iloocomosxa K npakmu4ecCKum 3aHAmusm.



[Ipy moAroTOBKE K MPAKTUYECKUM 3aHATHSIM CTYJEHTaM PEKOMEHIyeTcs cie-
JI0BaTh METOJMYECKUM PEKOMEHIAIUAM 0 padoTe ¢ yueOHBIMU MOCOOUSIMU, MIPU-

BCJICHHBIM BBIIIIC.
4. Cocmasnenue KOHCNeKmos.

B koHcnekrte OTPAKXCHBI OCHOBHBIC ITIOHATHA TCMBI. ,)_—[J'IH HarjsitafHOCTHU U y,Z[O6-

CTBa 3aIlIOMUHAHUSI UCTIOJB3YIOTCS CXEMbI M TAOTUIIBI.
5. Iloocomoexa k 3auemy / sK3ameny.

HpH IMIOATOTOBKEC K 3a4YCTy / 9K3aMCHY CTYACHTBI OOJIDKHBI MCIIOJIB30BATH KaK
CaMOCTOATCIIBHO IMOATOTOBJICHHBIC KOHCIICKTBI, TaAK U MAaTCPHAJIbI, IIOJTYYCHHLIC B

XO0J1€ JIEKITUH.

VIl. MaTepuanbHoO-TeXHU4YeCKOe o0ecrieyeHne

Hab6op yuebHoit mebenu,

9KpaH,

KOMIUICKT ayJHOTEXHUKH (paauocucTeMa, Cra-
ITUOHAPHBIA MUKPO(OH ¢ HACTOJILHBIM JiepiKaTe-
JeM, YCHIIUTENb, MUKIIEP, aKyCTHYECKas CUCTE-

VYuebnas aymutopus No
304

(170002, Tepckas o0.,
r.TBepp, CanoBbiil mnepe-

YIIOK, 11.35) Ma)
IPOEKTOD,
HOYTOYK.
VYyebOnast aygutopus Ne | Habop yueOHOI mebenu,
206 JKpaH,
(170002, Teepckas o6, | HPOCKTOP.
r.Teeps, CanoBslil niepe-
YIOK, 11.35)
VYyebnas ayautopus No Ha6op yueOHolt mebenu,

212 (170002, Tsepckas
001., 1.TBepp, CanoBbrit
nepeyiok, 1.35)

MYJIBTUMEIUUHBIM KOMIUIEKC (IOCKa, MPOEKTOP,
MaHeJb YIIpaBJIeHUs], IEPEHOCHOM HOYTOYK).




VYyebnas aymutopus Neo
205

(170002, TBepckas 00.,
r.Teepb, CanoBelii nepe-
VJIOK, 1.35)

Habop yueOHoit mebenu,
9KpaH,
IPOEKTOP.

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl JTUCITUILTHHBI

pa3oBaTENbHOM  IIPOrpaM-
MBI

KOMIIETEHLIMM B COOT-
BETCTBUU C TNPUKA30M
Munob6pHayku Poccun

Ne OOHOBIIEHHBIN pa3aen OnucaHvne BHECEH- Jlata u mpoTo-
.1 | pabouell MpOrpaMMbl JIHC- | HBIX U3MCHCHUM KOJl 3acelaHusi Ka-
ITATITAHBI dbenpel, yTBEpIUB-
1IEr0 U3MEHEHUS
1. 3. O0BEM OUCLHUIUINHEI Brinenenne d4acoB Or 29.10.2020
Ha MPAKTUYECKYIO | rojia, MpoTokoa Ne 3
MOATOTOBKY y4eHoro cometa (a-
KyJIbTeTa
2. II. Copepxanue auc- Brinenenne d4acoB Or 29.10.2020
[UTUTMHBI,  CTPYKTYPHUPO- | HA MPAKTUYECKYIO | TO/1a, MPOTOKOI Ne 3
BaHHOE MO TemaM (paszje- | HOATOTOBKY Y4€HOTO coBeTa (a-
JaM) C YKa3aHUEM OTBe- KyJbTETa
JIEHHOTO Ha HHUX KOJIWYe-
CTBa aKaJEeMHYECKUX Ya-
COB U BUJOB y4eOHBIX 3a-
HATUN
3. 3. O0BeM JUCIUTLIH- N3menenus: B yueo- Pemenne Hayu-
HBI. HbIC TUIAaHBI U OOHOBJIE- | HO-METOAUYECKOTO
II. Copepxanue muc- | HEE pabOYMX MPOTrpaMM | coBeTa  (IIPOTOKOI
LUUIUIMHBL,  CTPYKTYPHUPO- | MPAKTUK, padounx mpo- | Nel ot 09.09.2020
BaHHOE MO TemaM (paszje- | TpaMM JIUCIHUIUIMH B | T.).
JaM) € yKa3aHMEM OTBe- | YaCTU BKJIIOYCHUS 4Ya-
JIEHHOTO Ha HUX KOJU4Ye- | COB MPAKTUYECKOMN MOJ-
CTBa AaKaJEMHUYECKUX Ya- | TOTOBKH.
COB U BHUJOB y4E€OHBIX 3a-
HATHMN
4, 4. Ilnanupyemble pe- N3menenus B yueo- Pemenne Hayu-
3yJabTaThl OOYYEHHs TIO | HbIC TUIAHBI M B Pa0OYHE | HO-METOIUIECKOTO
JTUCUUIUIMHE, COOTHECEH- | IPOrpamMMBbl JMCLU- | coBeTa  (IIPOTOKOJ
HbIE C TUTAHUPYEMBIMH pe- | nH, Gdopmupyomux | Ne6 ot 02.06.2021 1.)
3yJbTaTaMU OCBOCHHS 00- | HOBbIC/U3MEHEHHBIE




or 26.11.2020 r.
Nel456.

I. Awunoramma. IV. H3meHenus B ITporokon Ne 7
OueHouHble  MaTepualibl | yueOHbIC TUTAHBI U B 3ace/laHusl  Y4E€HOro
JUIS. TIPOBEJICHUS TEKyIeH | pabouue mporpamMmbl | coBera ot 30.12.2021
U TPOMEXKYTOUYHOW aTTe- | MUCIMIUINH, (HOPMHU- rojaa
CTaIuu PYIOIIMX HOBBIE/ U3-

MEHEHHBIE KOMIIETEH-
IIUU B COOTBETCTBUU C
npuka3oM MuHOOpHa-
yku Poccum ot
26.11.2020 r. Ne 1456
V. YueGHo- Bnecenbl  u3MeHe- Or  29.09.2022

MeTonuueckoe U HuHOp-

HUA B IIPOrpaMMHOC

roja, mpoTokos Ne 2

MaIMOHHOE o0ecneueHue, | o0ecreueHue YUYEHOro coBeTa (a-
HEOOXOAUMOe JJisi MpoBe- KyJIbTETa
JEHUSI TPAKTUKU
2) [IporpamMmHoe 0obGec-
MICYCHHE
VIL MarepunanbHoO- Buecensl  u3MeHe- Or  29.09.2022
TEXHUYECKOe  obecreue- | HUS B MaTepHalIbHO- | roja, IpoToKoa Ne 2
HUE TEXHUYECKOe obecrie- | ydeHoro copera (a-
YeHHE ayIUTOpUil KyJIbTETa
|. AnHoTams H3meHenue yacoB | Ot 29.12.2022 rona,
NPAKTUYECKUX  3aHfA- | IpOTOKoa Neb6 yue-

3. O0BeM IUCIATLINHBI

Il. Conepxanve AUCIMILIN-
HBI, CTPYKTYPHUPOBAHHOE 10
TeMaM (paszdenaMm) ¢ ykasa-
HUEM OTBEJICHHOTO Ha HHX
KOJIMYECTBA aKaJIEMHUYECKIX
9YacoB U BUJIOB YUEOHBIX 3a-
HSATUN

TUHA U 3a4ETHBIX €IH-
HUIL

ba-

HOI'O COBETa
KYJIbTETA




