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I. AHHOTAUA
1. Heau 1 3a0a49u JUCHUILIMHBI

LemsimMu 1 3a1a4aMi OCBOEHUSI TUCLIAIUIMHBI SIBIISIFOTCS OCBOCHHE KIIFOYEBBIX T10-
HSITHIA, BOIPOCOB TEOPHH, (POPMUPOBAHUE YMEHUS IPUMEHATH 3HAHUS, CBA3aHHbIE
C JJMHEHMHOU anreOpol U reOMEeTpUEN, peliaTh CTaHAAPTHBIE 3a/1a4u, JaBaTh UH-

TCpHIpECTALUIO ITOJIYUCHHBIM PC3YJIbTATaM.

2. MecTo tucuMiuiaibl B cTpykrype OOII

JlaHHas AMCUMIUIMHA OTHOCUTCS K pasieny «MaTeMaTndecKkuit» o0s3aTesIbHOM
gactu bioka 1.

[IpenBaputensHble 3HAHUS, HEOOXOAUMBIE 1T OCBOCHHUS JUCIUILIMHBI —
3HaHUS, MOJYYEHHbIC TTPU U3YYEHUHU IIKOJBbHOW MPOrpaMMBbl 0 airedpe u reo-
METpPUH.

OcBoeHHME JTaHHOW AUCIHUILIMHBI HEOOXOAMMO KakK IPEIIICCTBYIONICE s
JTUCUMIUIMH: 001ast anredpa, nuddepeHunaibHble ypaBHEHUSI, TEOPUSI BEPOSIT-
HOCTEHM M MaTeMaTH4YeCKas CTaTHUCTHUKA, YMCIICHHBIE METOJbI, METOJbl OINTHUMH-

3armnu u UCO.

3. O0beM JUCHMILIMHBI: 8 3aUeTHBIX eIUHMII, 288 aKaJeMUUEeCKHUX YacoB, B TOM UHC-
Je:
KOHTAKTHAS ayIUTOPHAasi padoTa: nekiuu 93 yaca; NpakTUYECKue 3aHATHS 78
yaca;
KOHTAKTHAS1 BHEAYIMTOPHAs padoTa: KOHTPOJIb CaMOCTOSTENbHOM paboTsl 10 ya-
COB, B TOM 4HCJI€ KypcoBas padota 10 yacos;

camocrosiTesibHas padora: 107 yacoB, B TOM 4HCIIEe KOHTPOJIb 68 4acoB.

4. H.]IaHI/IpyeMbIe PE3yJabTaThbl oﬁyqemm no JMCIuILIMHe, COOTHECCHHbIEC C ILJ1a-

HHUPYEMBIMH pPe3yJIbTAaTaMH 0CBOCHHS 00Pa30BaTe/IbHOH MPOrPaMMBbI



[lnannpyemblie pe3ynbTaThl
OCBOCHHUS 00pa30BaTEIHHOMN
mporpaMMmel (hopMUpyeMbIe

KOMITETCHIINH )

[Inanupyemble pe3yabTaThl 00yUEHHUSI 1O AKC-

[UIUIMHE

OIIK-1 CmocobeH NpUMEHATH
€CTeCTBEHHOHAYYHbIE U  00-
[IEMH)KEHEPHBIE 3HAHUS, METO-
bl MaTEeMAaTUYECKOTO aHalln3a
U MOJICIIUPOBAHUS, TEOpETUYE-
CKOTO M JKCHEPUMEHTAIBHOTO

UCCIIeIOBaHUsI B IIpodeccro-

HaJIBLHOU IEITENbHOCTH

OIIK-1.1 3Haer OCHOBBI MaTeMaTHKH, (DU3UKH,
BBIYHMCIIUTENLHON TEXHUKU U POTPAMMHUPOBAHUS
OIIK-1.2 Pemaer crangapTHbie MPOdeCCHOHATH-
HbIE 33J]a4ll C NMPUMEHEHUEM €CTECTBEHHOHAy4-
HBIX M OOIIEUH)KEHEPHBIX 3HAHUU, METOJIOB Ma-
TEeMaTUYECKOT0 aHAJIN3a U MOJEITUPOBAHUS

OIIK-1.3 Bnageer HaBbIKAMU TEOPETHUYECKOTO U
AKCTIEPUMEHTAILHOTO HCCIIEIOBAaHUSI OOBEKTOB

po¢heCCUOHATIBHON JIESITEILHOCTH

5. @opMa MpPoOMeKYTOYHOM aTTeCTALMHU U CEMECTP MPOXO0KICHHUS: SK3aMEH, KypCo-

Bas padora, 1 ceMecTp; 3K3aMeH, 2 CeMeCTp.

6. SI3pIK IpenogaBaHusi — PYCCKHUIA.

I1. Conep:xanue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3[ejiamM) ¢ yKa-

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

HbIX 3aHATHNI

VYyebnas nporpamma — Bcero KonrakTtHas pabora (dac.) Camo-
HaMEHOBaHME Pa3/IeNIoB U (uac)) Jlextyu [IpakTuyeckue Kon- CTOS-
TeM ' TPOJIb TENb-
3aHATUA
camo- | Had pa-
crosi- | Oora, B
TeJb- TOM
BCETO | B T.4. BCETO | B T.4. .
HOU qrcie
npaK- npaK-
p p paboThl | KOH-
THYC- THYC-
(xyp- TPOJIb
cKast cKast
coBast (dac.)
MO/ O- TIOJITO-
pabora)
TOBKA TOBKA
1. Anrebpa maTpuit 17 5 4 2 6




2. CucteMbl JUHENHBIX 70 20 16 8 26
ypaBHeHuil. Onpe-

TIEJTATEIIN.

3. MatpuuHble MOjie- 7 2 2 3
JIN.

4. KoMILJIEKCHBIE YK C- 26 8 8 10
jIa

5. MHOTrO4JIeHEI 30 10 10 10

6. Jluneiinoe npo- 44 16 12 16

CTpaHCTBO. JIuHew-
HOE OTOOpaKeHue

7. EBKIMI0BO TIpoO- 22 6 6 10
CTPaHCTBO

8. BexTopHas anredpa 18 6 6 6

9. Ilpsimas u moc- 28 12 6 7
KOCTb.

10. bununHenHble 1 26 8 8 10
KBa/IpaTUYHBIC
dbopMbI

nTOoro 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
cTojbew, TpeyrojbHas, TpaneuueBuaHas (CTyneHdartas), AUaroHajbHasi, €au-
HUYHas, HyJIeBasl.

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

Hue. KakoBbl yCIIOBHUS Ha pa3Mepbl MAaTpULL IJIs BBINOJIHEHUS onepannii? Kakos



pasmep nosiyueHHod Matpuubl? IlpaBuia BeimonHeHus: onepauuil. CBolicTBa

omnepanui.

Cucrembl TMHEMHBIX YpaBHEHUN. OnpeaeuTeny.

1. Onpenenurenb MaTpuilbl. MeTOIbI HAXOXKIECHUS ONPEAETUTENS:

1.1. Haxoxnaenue onpenenurenis MaTpuil 1-ro, 2-ro, 3-ro nmopsaka mno gopmyiie.
1.2. Munop. Anredpanyeckoe nonosHeHne. HaxoxxaeHue onpeaenurens pasio-
KEHUEM TI0 CTPOKE, CTOJIOILY.

1.3. Obmee onpeneneuue onpenenurend. CoiicTBa onpeaenutens. Onpenenu-
TEJIb TPEYrOJIbBHOW MaTpulbl. DJIEMEHTApHbBIE onepannu. Haxoxnaenue omnpene-
JIUTENS IPUBEICHUEM K TPEYTOJIbHOMY BUILY.

2. OOpatHas maTpula. BeIpokJeHHass U HEBbIpOXAeHHass maTpuibl. Korma Bo3-
MO>KHO HaxOdKJIeHHe oOpaTHOM Matpuilsl? HaxoxaeHue oOpaTHOM MaTpHUIIbI C
MCIIOJIb30BaHUEM MPUCOETMHEHHON MaTpullbl, MeTo ["aycca.

3. Panr marpuiel. Onpenenenue. HaxoxaeHne panra MaTuilbl O OMPEICIICHUIO.
DneMeHTapHbIE€ ONEpalK, UX UCIOJIB30BAHUE ISl HAXOXKJICHHS paHra MaTpHu-
1Bl IPUBEJICHUEM K CTYIIEHYaTOMY BHUTY.

4. CucreMbl JIMHENHBIX ypaBHEHH. MaTpruyHas 3anuch JUHEHHON CUCTEMBI, MaT-
punia K03hGUIIMEHTOB CUCTEMBI, CTOJ0EI CBOOOJHBIX WIECHOB, CTOJOEI] HEU3-
BeCTHbIX. OTHOPOHAS U HEOJTHOPOHASI CUCTEMBI.

Pemenue cucrembl. COBMECTHAsI 1 HECOBMECTHas cUCTeMBI. OIpeneneHHas 1
HEeOonpeeJIeHHas! CUCTEMBI.
5. MeTroap! uccneoBaHu U HaX0KACHUS PEIIEHU CUCTEM:
5.1. C ucnonb3oBaHueM 00OpaTHOM MaTPHIIBI.
5.2. TTo dhopmyne Kpamepa.
5.3. Meron Tl'aycca. DnemenrtapHbie mpeoOpa3zoBanus. Teopema Kponekepa-
Kanemnnmu: ycioBre, npu KOTOPOM CHCTEMAa COBMECTHA, HecoBMeCTHA. COBMECT-
HbI€ CHUCTEMBI: YCJIOBHE, NP KOTOPOM CHUCTEMa OIpEEsieHa, HEOolpeaeieHHa

(6a3ucHbIe 1 cBOOOIHBIEC HEM3BECTHBIE). Permenue cuctem metoom [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. banancoBble PKOHOMHUYECKHUE MOACIIN. MOI[CJ'IB U MaTpuia

Jlecnn.

KowmriekcHbie unciia

1. HdexapTtoBo npoussenenue. [loustue anredbpanyeckoit onepamuu. OnpeaeieHue
nosist. [Ipumepsl. [1ose kommuiekcHbIX uncel. IIpencraBienne KOMIUIEKCHBIX YU CENT
B BH/JIE€ YIIOPSAIOYECHHON NapBhl.

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

3. Monyns ¥ apryMeHT KOMIUIEKCHOTO uncia. CorictBa MonyJs. [IpeacraBnenus
KOMILJIEKCHBIX YHCENl B F€OMETPUYECKON U SKCIIOHEHIUAIbHON opme. Dopmyna

Myagpa. KopHH n-0¥i cTe€neHn U3 KOMIUIEKCHOTO YUCJIA.

MHoroujieHbI

1. Konbio. Onpeaenenue MHOTOUJIeHa N-OM cTerneHu. KoJbIllo MHOTOUYJICHOB.

2. TeopemMa 0 ne€T€HUM MHOTOYWIEHA HA MHOTOWIEH C OCTATKOM.

OnpeneneHue JIeIUMOCTA MHOTOYJIECHA HA MHOrouieH. /[lemurens. Teopemsl.
Haubonpimuit o0mmit nenurens. AnroputM EBkimaa.

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

4. OcHoBHas TeopeMa anreOpsl (0e3 Toka3arenbCcTBa). PasziokeHne MHOrOWIeHa 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. JInHEHHOE 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 pa3noxeHus. 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 nepexonaa. YteepxkaeHue: Tose - Tesa = E. CiienctBusi.
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. I3MeHeHUe KOOpIWHAT BEKTOpa MpU JEHCTBUU HA HEro JIMHEHHOTO
oToOpaxeHus. MI3MeHeHne MaTpuilbl OTOOpaXXKEHUsI MPU TEepexojie K APyromy
Oazucy.

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

BEKTOpA JIMHEHMHOTO OTOOpaXKeHMUs.

EBKIIMI0BO MPOCTPAHCTBO

1. Cxansproe nipousBeneHue. [IpuMepsl cCkamapHbIX NPOU3BEACHUM, €BKIMIOBBIX
npoctpaHcTB. JnuHa Bektopa. Teopema Iludaropa, nepasencrBo Komm Byns-
KOBCKOT'0, HEpaBEHCTBO MHUHKOBCKOTO (TPEYroabHUKA). YTOJI MEXIy BEKTOPaAMH,
OPTOTrOHAJIBHOCTH BEKTOPOB, OPTOHOPMHUPOBAHHOCT.

2. CyiiecTBOBaHHE OPTOHOPMHUPOBAHHOTO Oa3uca. Meton oproronanusauuu ['pa-
Mma [Imunra. [Ipumep.

3.BeipaxkeHue CKAIIPHOTO MPOU3BEAEHHUS Ye€pe3 KOOPAUHATHI B €BKIMAOBOM MPO-
cTtpancTBe. Matpuua ['pama. CxkansipHOoe NMPOU3BEICHUE B OPTOHOPMHUPOBAHHOM

Oaszuce. PaznoxeHune BekTopa no 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 1o xoopauHaTaMm Touek Haudana A(x,, Vi, Z,) U KoHUa B(xp, Vb, z»). CoXeHUE,
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, HCCIICIOBAHHE HA JIU-
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 CKaJsIpHOTO IMpou3BeAeHus. Vcnonb3oBaHue st
HAXOXJICHUS yTJIa MEXK]Iy BEKTOPaMH. Y CJIOBHE NEPIICHAUKYISIPHOCTH BEKTOPOB.
[Ipoekuus BEKTOpa Ha BEKTOP.

5. BekTopHO€ POU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM CUCTEME KOOPIH-
HaT: OIpEJIEJICHUE, CBOMCTBA, T€OMETpUUYECKUM cmbIci. HaxoxxneHue BekTopa
NEpPHEHIMKYJAPHOTO JIBYyM 3aJaHHbIM BekTopaM. I[lnmomaaes mapamienorpamma,
TPEYTroJIbHUKA.

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

7. KoJUIMHEapHOCTh M KOMIUIAHAPHOCTh BEKTOPOB. MeETOIbl HUCCIEIOBAHUSA Ha

KOJNIMHCAPHOCTDb Y KOMINIAHAPHOCTD.

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

YpaBHeHHE npsAMONM B OTpe3Kax. ['€eOMETpUUYECKUN CMBICI IapaMETPOB 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 HampasieHuu. [lapamerpuueckoe ypaBHe-
HUE MPSMON. YpaBHEHUE MPAMOUN C YyriIoBbIM K03hPUIIMEHTOM. YTOJI MEXKIY
JIBYMSI NPSIMBIMHU. Y CIIOBUE MapauI€IbHOCTH W MEPHECHAUKYJISIPHOCTH Mpsi-
MbIX. PaccTosiHue OT TOUKM 10 npsiMOil. ['eomeTpuueckas HHTEpIpETALUS CH-
CTEMBI IBYX JJMHEHWHBIX YPAaBHEHUN, PEIIEHUS] CUCTEMBI.

2. Ilpsmas B mpoctpancTBe. OO1Iee ypaBHEHUE MpsAMOM B nipocTpaHcTBe. KaHoHU-
YECKOE YpaBHEHME MpsAMOW B IpocTpaHcTBe. [lapamerpuueckoe ypaBHEHHE
IIPAMOM B IIPOCTPAHCTBE. YPABHEHUE IPSMOU, IPOXOAALIEH yepe3 IBE 3alaH-
HBIC TOYKH.

3. IImockocTh. YpaBHEHHUE IUIOCKOCTH, IMPOXOMSIIECH Yepe3 TPU TOUKH, HE JIeKa-
mue Ha oAHOM mpsmMoil. O0miee ypaBHeHHE MI0ckocTH. HopManp K MI0CKOCTH.
VYpaBHEHHE MIIOCKOCTH B OTPE3KaX. Y PABHEHUE TJIOCKOCTH, MPOXOASAIIEH Yepes
TOYKY [apajulesIbHO ABYM HEKOJUIMHEAPHBIM BEKTOpaMm. B3anmHoe pacnoiioxe-
HUE miockocTed. OnpeneneHue yria Mexay MmIoCKOCTIMU; (GopMysa BeIYUCIE-
HUS yTJIa MEXIY IUIOCKOCTSMH. Y CIJIOBUE IMAPAJUICIBHOCTH ABYX IUIOCKOCTEW;
HOPMAaJIbHOE YPaBHEHME IIIIOCKOCTU. PaccTosHME OT TOYKH A0 IUVIOCKOCTH. YTOJ
MEXKy IPSMOM U INIOCKOCTBIO. Y CIIOBHE MAPAJUIETbHOCTH U EPIEHAUKYISAPHO-
CTH IPSIMOU M IUIOCKOCTH. B3anmMHOe pacnonokeHue 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. IlpuBenenne kBaipaTUIHON (POPMBI K TIaBHBIM ocsiM. MeTon Jlarpanika rpuse-
JIEHUSl KBaJAPpAaTUYHOU (POPMBI K KAaHOHUYECKOMY BHY. 3aKOH MHEPLUHU KBajapa-
TUYIHBIX (HOPM.

3 TlonoxuTensHO onpenenéHublie kBaapaTuunblie hopmbl. Kputepuit Cunbpectpa.



4. Kpusble BTOpOro mnopsjaka. I'eomMeTpudeckoe OIpeAesieHHe U KaHOHHYECKOE

ypaBHeHue auuica. [lapamerpsl. ['eomerpuyeckoe onpeneneHue 1 KaHOHAY e-
ckoe ypaBHeHue rurnep6odsl. [lapametprl. ['eomeTpruyeckoe onpeneneHre 1 Ka-
HOHMYECKOE ypaBHeHHe mnapabonsl. Ilapamerprl. KpuBble BTOpOro mnopsjka.
WNuBapuantel. Onpeaenenue tuna KpuBoil. [lepeHoc u mOBOPOT cUCTEMBI KOOP-
nuHat. [IpuBeneHre Kk KAHOHUYECKOMY BUy. Y paBHEHUE dJUIMIICA, TUIIEPOOJIbI,

napaloJibl B MOJISIPHOM CHCTEME KOOPIUHAT.

. KpuBsle BTOpOro nopsiaka B npoctpanctBe. KaHoHnueckue ypaBHEHUs IOBEPX-
HOCTel BTOpOro nopsaka. OCHOBHbIE IOBEPXHOCTH. OmpeeseHne 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
NIOJIHBIX KBaJpaToB. Haxok/1eHne ypaBHEHUN KPUBBIX, IIOJYYEHHBIX Iepecede-
HUEM MOBEPXHOCTH BTOPOIrO NOPsAJKA IJIOCKOCTSIMH, MapajuIeIbHBIMU IIJIOCKO-

CTAM KOOpAMWHAT.

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VYyebHas mporpaMma — HauMe-

HOBAHHUC pa3ZICJIOB U TEM

Bun 3anatusa

OO0pazoBarenbHbIE TEXHOIOTHH

1. Anrebpa Matpuit

Jlexuuu, npakTu-

YCCKUC 3aHATHUA

. 3noxenue TCOPCTUUCCKOTO MaTCpHralia

. Pemmenme 3agau

2. Cucrembl TUHEHHBIX ypaB-

HeHuil. Onpenenurenu

Jlexuuu, npaxTu-

YCCKHUEC 3aHATHUA

. 3noxxenue TCOPECTUYICCKOTO MaTCpHralia

. Pemienne 3agau

3. MaTtpuuHbie MOIEIIH

Jlexuuu, npaxTu-

YCCKUEC 3aHATHUA

. 3noxenune TEOPCTUUCCKOTO MaTC€puralia

. Pemmenmne 3amau

4. KoMIIJIeKCHBIE YHUCIIa

Jlexuuu, npaxTu-

YCCKUEC 3aHATHUA

. 3noxenue TCOPCTUYICCKOTO MaTCpHralia

. Pemmenme 3agau




5. MHOrouyieHbl

Jlekuuu, npaxkTu-

YCCKHUEC 3aHATHUA

. I3no>xeHne TeopeTuuecKoro Mmarepuana

. Pemienne 3anau

6. JIu"eitHoe MpOCTPAHCTBO.

Jlekuuu, npaxkTu-

. 3noxenne TEOPCTUUCCKOTO MaTCpHralia

JIuneiinoe 0T06pa)KCHI/Ie YECKHUEC 3aHATHA 2

. Pemenue 3amau

7. EBKIMI0BO IIPOCTPAHCTBO Jlexuuu, npaktu- | 1. M3noxeHne TeopeTHuecKoro Mmatepuania

YCCKHUC 3aHATHUA
2. Pemenune 3amay

8. BexTopHast anredpa Jlekuuu, npaktu- | 1. MU310keHHne TEOPETUUECKOro MaTeprasa

YCCKHUC 3aHATHUA
2. Pemenune 3amay

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

YyeCKHUE 3aHATHUS
2. Pemenue 3amau

10. bununelinsie 1 KBaIpa- Jlexumu, mpaktu- | 1. U3noxkeHne TeOpeTHUECKOro MaTepuana

TUYHbIE (OPMBI YECKUE 3aHATUS 2

. Pemienune 3agau

[IpenogaBanue yueOHOM TUCIUIUIMHBI CTPOUTCS Ha COUYETAHUU JICKLIUH, TpaK-
TUYECKUX 3aHATUNA U PaA3IMYHBIX (OPM CAMOCTOSITENIBHOM pabOThl CTYIEHTOB. B
IPOLECCe OCBOEHUS JAMCLUUIUIMHBI MCHOJB3YIOTCS CIENyIoIIne 00pa3oBaTeIbHbIE
TE€XHOJIOTUH, CHOCOOBI U METOJbl (POPMUPOBAHUS KOMIETEHLMI: TpaJullMOHHbIC
JIEKLIMH, MPAKTUYECKHUE 3aHATHUSA B AUATIOTOBOM PEXHUME, BHINOJIHEHUE WHIAUBUIY-
aNbHBIX 3aJaHUI B paMKax CaMOCTOSTEILHON PabOTHI.

JlucuumivHa npeaycMaTpUBaeT BBINOJIHEHUE KOHTPOJIbHBIX padoT, MUCHhMEH-

HBIX JJOMAIIIHUX 33JlaHui, KypCOBOM pabOTHI.

IV. OueHoynbie MaTepHajbl AJA NPOBEJICHUHA TEKYyILIeH M MPOMEXKYTOYHOM

arrecranmun

OIIK-1 CnocobeH nNpUMEeHSTh €CTECTBEHHOHAYYHBIE U OOLIEMHKEHEPHbIC 3HAHUS,
METO/bl MaTEMATUYECKOI0 aHAIN3a U MOJEIIMPOBAHUS, TEOPETUUECKOIO U IKCIIE-

PUMEHTAIBLHOTO UCCIE0OBAHUS B TPO(PECCUOHATILHON JEATeIbHOCTH



OIIK-1.1 3HaeT OCHOBBI MaTeMaTUKH, (PU3UKH, BEIUMCIUTEILHOW TEXHUKUA U TIPO-

I'paMMHUPOBAHHA

1. N3110KUTh METO/IBI PEILICHUS] CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHe-

HUU.

2. Jlatb ompeaeiieHUs] MOHATHS JTUHEWHOW KOMOWHAIIMHU, JTMHEHHON 3aBUCH-

MOCTH U HC3aBUCHUMOCTH BEKTOPOB. HN310XUTH MECTOObI UCCIICAOBAHM .

3. I[aTI) OIIPCACIICHUA PA3JIMYHBIX BHUIOB 3allMCH HpHMOﬁ. Kak oHmM mcnoib-

3YIOTCA.

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

OTBeT cOIepKUT HETOUHOCTH — | Oa.

OIIK-1.2 Pemaer cranaapTHble NPOQPECCHOHAIBHBIE 3aJaud C MNPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U OOILEMHKEHEPHBIX 3HaHWM, METOJOB MaTeMAaTHYECKOTO

aHalin3a U MOJACIIMPOBAHUA

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

-1 2 -1|x| |0

2. JIokaszaTb, 4TO BEKTOpA Vi , V2, V3 JIMHEHHO HE3aBUCHUMBI

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

3) Hanucatp BekTop b 3a7a4u B BUJIC TUHEHHOW KOMOMHAIIUA BEKTOPOB V; ,

V2, V3



4). JlaHbl TOYKH A(— 1, 1), B(2, —1). BrimmcaTte ypaBHEHHE NMPSMOU MIPOXO-

TSIIEH yepe3 TU TOUKH.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kputepun onieHMBaHuUS:
3ajaHue BHITIOJIHEHO ITOJIHOCTRIO — 10 0amios.
3agaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrimmosiHEHEBI OTEIBHEIE DJIEMEHTHI — OT 1 10 3 0aJUIoB.

3aI[aHI/Ie He BeINoJHEHO 0 0ajI0B.

OIIK-1.3 Bnageer HaBbIKaMU TEOPETUUYECKOTO M SKCIEPUMEHTAIBHOIO HCCIEN0-

BaHHS 00OBHEKTOB HpO(l)GCCPIOHEUIBHOﬁ ACATCIIBHOCTHU

1. [Ipn KaKHuX rnapamerpax BBITIOJIHUMBI NEUCTBUS
T )
Bso7a1 = 71957 = Gl ? KakoBbl pasmepsl pe3ynbTHPYIONIEH MATPHIIbI?

OTBeT 000CHOBATb.
2. MOXHO 51 pemaTh CUCTEMY
1 2 —-6|x -7

-3 3 2 |x,|=|5

-1 2 -1jx 0
no ¢opmyiie Kpamepa, ¢ ucnosib3oBaHreM oOpaTHOM MaTPHUIIBl U METOJIOM
I'aycca? Pemnth crcteMy BO3MOKHBIMH METOJIAMM.
3. loka3aTh, 4TO BEKTOpA Vi , V2, V3 JIMHEHHO 3aBUCUMBI: TIPUBECTH MPUMED

HE BCEX PABHBIX HYJO KO3(PHUIIMEHTOB, PU KOTOPHIX JIMHEWHAss KOMOWHA-



HsA BEKTOPOB Vi , V2, V3 paBHA HYJIIO, 1 BBIIIUCATh COOTBCTCTBYIOIIYTO JIN-

HEHHYI0 KOMOMHAIUIO.

1 0 6
v=16,v,=|1[v,=|1
7 1 7

3. JlaHbl TOYKH A(— 1, 1), B(2, -1). Brinucare ypaBHEeHHE NPSIMON ITPOXO-
JAIIEN Yepe3 3TH TOYKU U JaTh NPUMEp MPUMEHEHHUS 3alUCH I PEIICHUS

3aJa4dn UCCICOOBaHUA.

Cnioco0 mpoBeieHUs — MUChMEHHBIH.

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

3aganue He BoIToiHeHO 0 0aJUIOB.

V. YueOHO-MeToqu4ecKoe U MHGOPMALIMOHHOE 00ecTieYeHUe TUCIMILTUHBI
1) Pexomenayemas mureparypa

a) OCHOBHas UTEparypa
1. Ky3nenos, b. T. Maremaruka : yueonuk / b. T. Ky3neuos. — 2-¢ usn.,
nepepad. u gon. — Mocksa : FOuutn-/lana, 2017. — 720 c. : ui., Tadn., rpad.
— (Bricuiee npodeccuonanbHoe 00pa3zoBaHre: IKOHOMHUKA U yIIPaBIEHUE). —
Pexum JOCTyIIa: o MTOJIIHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=684902
(mara o6pamenusi: 06.10.2023). — bubauorp. B k1. — ISBN 5-238-00754-X. —

TeKCT : 3JIEKTPOHHBIN.
2. Huxonosa H. B. KpaTkuii kypc ajiredpbl 1 reOMeTpHUH: MPUMEPHI, 3a7a4u,
TecThl: yuebHoe rmocodue, 2014. - 100 c. [DnexkTpoHHBIH pecypc]. - Pexxum

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



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

0) lomonauTensHAs IMTEpaTypa

3. Kypom, A.I'. Kypc Bbiciiei anreOpbl [ DNEeKTpOHHBINA pecypc] : yued. —

Cankr-IletepOypr : Jlanb, 2013. — 432 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_1d=30198

4 JlIanun, E.C. Kypc Beicieii anreOpsl [ DIeKTpOHHBIHN pecypce] : yued. —

OnektpoH. nad. — Cankr-IletepOypr : Jlanb, 2009. — 368 c. — Pexum

noctyna: http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=246

2. IlporpammHoe obecrieueHne

KomnbrorepHslii kjace ¢pakynbTeTa NPUKJIATHON MAaTeMaTHKU U KnOepHeTnku Ne 251
(170002, TBepckas 00.1., r. TBepb, CagoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

0OecIuIaTHO

Cadence SPB/OrCAD 16.6

l'ocynapcTBeHHBINM KOHTPAKT HA MIOCTABKY JIMLIEH-
3HUOHHBIX TporpaMmMHbIX npoayktos 103 - I'K/09 ot
15.06.2009

Google Chrome

0OecIuIaTHO

Java SE Development Kit 8 Update 45
(64-bit)

OecCIUIaTHO

Kaspersky Endpoint Security 10 s
Windows

Akt Ha nepenauy npaB [1K545 ot 16.12.2022

Lazarus 1.4.0

OecCIUIaTHO

Mathcad 15 M010

Akt npenoctasienus npas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasnenus npas Ne Us000311 ot
25.09.2012

MHoropyHKIIMOHATBHBIN peaak-

top ONLYOFFICE 6ecnnataoe I10 Occrnatio
OC Linux Ubuntu 6ecrmtataoe I1O OecmiaTHO
MiKTeX 2.9 OeCIIaTHO
MPICH2 64-bit OecmiaTHO
MSXML 4.0 SP2 Parser and SDK OecruiaTHO
NetBeans IDE 8.0.2 OecmiaTHO
Notepad++ OecruiaTHO
OpenOftice OecriaTHO
. oroop Nel13918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 Sr2 ffCO(pTJI;aIZH Tpeiin»
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecruiaTHO
WCEF RIA Services V1.0 SP2 OeCIIIaTHO
WinDjView 2.1 OecryiaTHO
R studio OecIuiaTHO



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=30198
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=246

3) CoBpemennble podeccroHanbHbIe 0a3bl TaHHBIX U MHPOPMALIMOHHBIE CIIPABOYHBIE
CHCTEMBI

1. 9BbC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuepcuterckas oubnmuoreka onnaita»https://biblioclub.ru/;

3.  OBC «Jlaap» http://e.lanbook.com.

3) [lepeuens pecypcoB MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu «HTepHeT»,
HEOOXOIUMBIX JIJIs1 OCBOCHHUSI JUCHIUTUIAHBI

Buptyanenas obpazoparenbHas cpena TBI'Y (http://moodle.tversu.ru)

Hayunas 6ubmoreka TBI'Y (http://library.tversu.ru)

VI. MeToanueckue MaTepraJibl VI 00y4AI0IMXCS 110 OCBOCHHIO THCIUILINHBI

B xaxoM cemecTpe mpoBOAsATCA 3 KOHTPOJIbHBIX MeponpusiTus: (1-i Mmoaysn)
pelieHrue HHIUBUTYAIbHBIX 33JlaHUi, KOHTPOJIbHAS, (2-U MOJTyJIb) pEIIeHUE WHIU-
BUJIyaJIbHBIX 3aJJaHUM, KOHTPOJIbHAS, (3) 9K3aMEH.

Pacnpenenenue 6amnos: 30/30/40.

Baxnoit cocrapnsromieii mandHoro pasnaena PIII sBistorcs TpeOoBaHUS K
PEUTHHT-KOHTPOJIO C YKa3aHUEM OajiIloB, pacHpeICICHHBIX MEXKIY MOIYJIAMHU
¥ BUJIaMH pabOThl 00yJaromuxcs.

MakcumaibHas cymma 0aijioB o y9eOHOM JUCIUIUIMHE, 3aKaHUYWBAIOIICH-
Csl K3aMEHOM, 10 uToram cemecrpa coctaniser 60 6amnoB (30 O6amnoB - 1-i
MOyJib 1 30 6aJITOB - 2- MOJTYJb).

Oo6yuaromemycs, HaOpasiemy 40—54 Oanma, Ipy NOABEAECHUU UTOTOB
ceMecTpa (Ha MOCIeAHEM 3aHATHH 110 JUCLIUIUIMHE) B PEUTUHTOBOM BEIOMOCTH
ydeTa yCIeBaeMOCTH W 3a4ETHOM KHIIKKE MOXET OBITh BBICTaBJICHA OIIEHKA
«YJOBJIETBOPUTEILHOY.

Obyuaromemycsi, HaOpaBiiemy 55—57 GanioB, MpH MOABEACHUNA UTOTOB CE-
MecTpa (Ha TOCJIeTHEM 3aHSITHH 0 JAUCIUIUIMHE) B Tpade peHTUHTOBON BeO-
MOCTH yuera ycneBaeMocTH «lIpemuanbHbie 0amibly MOXET ObITh J100aBIEHO

15 6ann0B M BEICTaBJIEHA 9K3aMCHAIIMOHHAA OLICHKA «XOPOIIO».


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

Obyuaromemycsi, HaOpasiiemy 58—60 GanioB, MpH MOABEACHUNA UTOTOB CE-
MecTpa (Ha MOCIEIHEM 3aHITHH MO JUCIHIUIMHE) B rpade peUTUHTOBOM BEHO-
MOCTH yudeTa ycreBaeMocTH «lIpemuanbHbie 0auibDy MOXKET ObITh J100aBICHO
27 6annoB M BHICTABIICHA PK3aMEHALIMOHHAS OLIEHKA «OTINYHOY». B Kakux-mudo
MHBIX CIy4asx J100aBjIeHUE MPEeMHAIIbHBIX 0aJIJIOB HE TOMTYCKaeTCsl.

OO6yuaromuiics, HaOpaBmKii 10 39 6AIJIOB BKIIOYUTEIBHO, CIAET IK3aMEH.

Pacnpenenenne 0amioB mo MOAYJSIM yCTaHABIMBAETCS NPENOJABATEIEM U
MOKET KOPPEKTUPOBATHCS.

TemaTuka KypcoBbIX padot no npeamery (1 cemectp):
HccnenoBanue cucTeMbl JIMHEMHBIX YPABHEHMI HA COBMECTHOCTb.

HaxoxeHre permenmii B KaXI0M CITy4ae COBMECTHOCTH.

TunoBble 3a7aHNus AJ151 MPAKTUYECKUX 3aHATHH, JOMAallIHeld padoThl M peHTUHIO-
BOI'0 KOHTPOJISI

Paznen coaepUT TEMbI M TUIIOBBIC 3a/1a4M MPAKTUUYECKUX/CEMUHAPCKUX 3aHATUN U
CaMOCTOSITEIIBHOM paboOThI 1O OTJSIBHBIM pa3jieiaM JUCIUIUIMHBI. THITOBbIC 3aj1a-

HUSL JJ1S IPOBENIEHHS PEHTUHTOBOIO KOHTPOJISL M KOHTPOJISL CAMOCTOSITEIBHOM paOOTHI.

Anrebpa matputl. CUCTEMbI JIMHEUHBIX AJIT€OpanuecKiX YpaBHEHUIA.
o T
1) llpu xakux mapamerpax BbINOMHUMBI AedcTBUS B W =705, = Ope?

KaxoBsl pa3zmepsl pe3ynbTupyronieit matpuiibi? OTBeT 000CHOBATS.

2) lanb1 MaTpuIbl
-3 -4 3 3 2 3 0
A=|-2 0 1|, B=|0 =3, C=|0 -1
-3 -8 4 1 0 1 2

2.1) Haittu matpuiy R[?X?] = A[3><3]B[3><2] - ZC[3X2] .
2.2) Haiitu MaTpHIly R[?X?] = B[3X2](C[3X2])T + (A[3X3])T .

3) Haiitu onpenenurens MaTpuiibl A4:



e 110 hopMyIie TPEYroIbHUKOB;
® Pa3NOKEHHUEM I10 CTPOKE WIIU CTOJIOIY;

® [IpUBE/S TPEYTOJIbHOMY BUY.
4) Pemuth cucTeMbl

X, —2x,=-3
3x, —4x, —3x, =6

{xl +2x, =-1
4x, —8x, —3x, =-T7

3x,—4x, =7

4.1) Haiins oOpaTHYIO MaTPUILY;
4.2) mo popmyne Kpamepa;
4.3) meTonom ["aycca.

5) Pemuth cuctemsl

X, —2x,=-3 X, —2x;=-3
3x, —4x, -3x,=—6 , {3x,—4x,-3x,=-6
—2x,+4x,+x,=—7 |—2x,+4x,+x,=3

5.1) metogom l"aycca;

5.2) MOXXHO JI1 HalTH pelieHrue dTHUX CHUCTEM C HCIIOJb30BaHWEM OOpaTHOM

MaTpuisl, hopmyasl Kpamepa ?

6) [lana cucrema

1 0 —1]x 1
2 a -3||x,|=|0
3 2 —4|x 0

6.1) IIpu kakoM mapaMeTpe a CucTeMa He UMEET PEIICHUH.
6.2) Pemntsb, ucnons3ys popmyny Kpamepa npu a=1.
6.3) Pemunts MmeTonom ['aycca npu a=1.

KowMmriuiekcubie uncia

1. Jlnst uncna z = -1 - J3i



1.1. Hanectn mpuOImKEeHHO YMCIO z Ha KOMIUIEKCHOW TUIOCKOCTH, BBIICTUTH

MOJYJIb U ApTyMEHT;

1.2. HanucaTp 3TO YMCIIO B TPUTOHOMETPUUYECKON U IKCIIOHEHIIMAIBLHOM (opMe;

1.3. Ucmons3yst hopmyiay f(x) MyaBpa, HalmucaTh BRIPDOKCHHE z' U BCEX KOPHEM
MHorouJieHbI

1. Hanucath MHOTO4JIeH MUHUMAJILHON CTENEHU C KOMILICKCHBIMM KOB(b(l)I/IHH-

CHTaM C KOPpHCM X, , = -1 KpaTHOCTH 2 ¥ KOMILIEKCHBIM KOPHCM l1-iB BHUAC

IPOU3BEJECHUS U B pa3BepHYTON (popme, HalAsA ero Ko3(PpQPUUUEHTHI IO TEO-

peme Buera.

2. Hanucath MHOTOYJIEH MUHUMAJILHOM CTEIICHU ¢ CUCTBUTCIBHBIMU KOB(l)(i)I/IHH-

€HTaM C KOpPHEM X,, = —1 KpaTHOCTH 2 M KOMIUIEKCHBIM KOpHEM 1—i B BHIE

npousBeleHUs U B pa3BepHyToil Gopme. Ucnonw3ys Tteopemy besy, HalTu
YHUCII0, KOTOPOE SABIIAETCS OCTATKOM OT AEJIEHUS 3TOr0 MHOTOWIECHA Ha X-1.

3. Manbl MHOTOWIeHBI f(x)=x" +2x" —11x’ —40x* —44x—16;

f(x)=x"-5x"+8x—-4

3.1. Ucnonw3ys anroput™m EBkiuga, HaTH HaAWOONBIIMN OOIIMA ACIUTEINb

MHOTOYJICHOB f(x)H g(x).

3.2. Haiitu kopHM MHOroujeHa g(x)(Mcronb3oBaTh MeTo]l ['opHepa), BbINU-

CaTh MHOTOWIEH g(x) B BUJE MPOU3BEICHUS COMHOKUTEIICH.

3.3. BeINOJIHUTH JI€JIEHHE OCTATKOM f(x) Ha g(x), HAWTHU YaCTHOE U OCTATOK,
3amMcaTth pe3yabTar B Buge f(x) = ¢(x)g(x)+r(x); 3anucath mpencrasienue

palnoHalIbHON JIpodu f(x)/ g(x) B BHJIC MHOTOYJICHA U IIPAaBUJIBHOM JIpoOH;

4. Haiitu mpencraBiieHHE palMOHAIBLHOW OpoOu (IpOoOHO-palOHAIBHON (YHK-

—x"+4x-2

1K) Q()C) = ()C _ 2)2 (x _ 1)

B BUJIC CYMMBI POCTEUIINX APOOEH;



5. SBasercd nmu x, =2 KOPHEM MHOrO4jIeHa h(x) =x’ —2x" —4x+8, Kakoi kpar-

HOCTH? (HMCIIOJIb30BaTh KPUTEPUI C HAXOXKIECHUEM MPOU3BOIHBIX),
6. Mcnonws3ys mpou3BOJHBIE, MPEACTaBUTh /(x) B BHUAE KOHEUHOW CYMMBI psija

Teinopa iak (x—1)".

Touka, 0Tpe30K, npsAMas Ha IIOCKOCTH.
Jlanbt Touxn A(-1, 1), B2, -1), C(-2, —2).

1. HapucoBate Touku A, B, C. Haiitu paccrossHue Mexay Toukamu A u B.

2. Hanucatb ypaBHEHUE IPSAMOM L, MPOXOIAIIEN Yepe3 TOUKH A, B.

3. Hanucatp ypaBHeHue npsimoii L B oOmeM Buze. Mcnons3ys Gpopmyny paccros-
HUS OT TOYKHU J0 NPSIMOi1, HATU paccTosiHue OT Touku C 10 nmpsiMon L.

4. Hanmncars ypaBHeHue npsiMou L B otpeskax. Hapucosars npsimyto L.

5. Hanmcars HanpaBIArOLIUM BEKTOP AB npssmoit L. Hamucars ypaBHeHue Ips-
MOH L B mapameTpu4ecKOM BUJE.

6. Harucatp ypaBHeHue npsiMoil L ¢ yriioBeIM Koa(duirieHToM. Yemy paBeH yr-
J0BO# KOd(puIeHt?

7. Hanmucats ypaBHeHHE npsiMon L, mpoxozsien yepe3 Touky C, KoTopas napai-
JIeJIbHA TIPSAMOM L.

8. Hammcars ypaBHEeHHE nmpsamont L,, mpoxoasumen dyepe3 Touky C, KoTopas mep-
NEHMKYJIApHA npsimont L. HapucoBats npsamyro L.

9. HaliTu koopauHatThl cepeiuHbl oTpe3ka AB. HanecTu 3Ty TOUKy Ha OTpe3ok AB.
Hamnmcate ypaBHeHue npssmoit L3 — meauansl TpeyroiabHuka 4BC, npoxoasien

yepe3 Touky C.

[T;mockocTts. [Ipsimast B mpocTpaHCTBE.
Tanet Touxu A(—1, 1,1), B2, -1, 0), D(0, 0, 2), C(-2, —2,0).

1.1. Hanucatps ypaBHEHUE IIOCKOCTH 7T, IPOXOASIIIEN uepe3 Touku 4, B, D.



1.2. Hanucatps ypaBHeHHE IUIOCKOCTH 7 B oOmem Buae. Haiitu paccrosiHue ot
IJIOCKOCTH 7T 10 Ha4yajla KOOPAMHAT.

1.3. HanucaTh ypaBHEHHE INIOCKOCTH T B OoTpe3kax. HapucoBate ¢pparMeHT mioc-
KOCTH.

1.4. HanucaTte ypaBHEHUE IUIOCKOCTH 71, IPOXOIAILYI0 Yepe3 HAa4aJlo KOOPAUHAT
NapaJJIeNbHO IIJIOCKOCTH 7.

1.5. Hanmucars ypaBHEHME NpAMON L, MPOXOIAIIEH YEPE3 HAYaIO0 KOOPAUHAT Iep-
NEHIUKYJSIPHO IJIOCKOCTH 7. HallTh KOOpAMHATY TOYKHM NEPECEUEHHUs MPAMON

L ¥ TUTOCKOCTH T.

2. HanucaThb ypaBHEHHE TIJIOCKOCTH 7T, MPOXoJdiei yepe3 Touku A(6, 0, 3), B(0, -
6, -1), C(-3, -3, -1) B obmem Bune. [lo dbopmyne paccTosiHUS OT TOYKU [0

IUIOCKOCTH HAWUTH pPacCTOAHUC OT TOUYKH (— 3, 0, 1 1) J0 IINIOCKOCTH TT.

3. Hammncars mapaMeTpudecKoe ypaBHEHHE IPSAMOM L, MPOXOIAIIEH Yepe3 HadalIo
KOOPAUHAT IEPIEHANKYIJISIPHO IUIOCKOCTU 7. HalTh TOUYKy nepeceyeHus Ipsi-

MOMU L ¥ TTOCKOCTH 7.

BekropHnas anrebpa

Tanet Touku A(—1, 1,1), B(2, -1, 0), D(0, 0, 2), C(-2, —2,0).

1. Haiitu Bexktopa 4B u AC wu HapucoBaTh Ha Mmiockoctu Oxy. Hailitu

_—

AB + AC (mapucoBath Ha twiockoctd Oxy), AB — AC (HaphcoBarth),
—24B (HapucoBaTh), —24B +34C

2. Haiitu ckanspHoe npousBereHue BEeKTOpoB AB u AC . Uemy paBeH KOCHHYC

yria Mexay HUMH?

3. Haiitu BexkTopHOE mpou3Be/ieHHe BEKTOpoB AB u AC . UeMy paBHA IIIOIIA/b

TpeyroyibHuka ABC?

4. Haiitu cmemanHoe pou3BeieHue BeKTOpoB AB, AC , AD . YUemy paBeH 00b-

eM nupamuibl ABCD.



5. JlaHbl BekTopa: d :[1, 1] ub= [a, 2]: IpU KaKOM 3HAY€HUH « BEKTOpa OpTO-

TOHAJIbHBI? KOJJTMHEAPHBI 7 YeMy paBeH yroj MKy BEKTOpamu, eciii « =07

6. JlaHBI TOYKHU A(O, 1, 1), B(3, 1, 1), C(l, 0, 2): HaiiTu Bektopa AB, AC; uc-
I0JIB3YysI BEKTOPHOE MPOM3BEICHNE, HAWTH HOPMaJIb K INTIOCKOCTH TPEYTOJbHUKA

ABC.; HaitTu omaas Tpeyroiasuuka ABC.

7. JlaHbl BEKTOpa: a = [1, 0, 3], b:[l, 1, O], c:[— 3, 1, a]: HAWTH CMEIIaHHOE
MIPOU3BEJICHUE BEKTOPOB; MPU KAKOM « OHW KOMIUIAHAPHBI; KAKOB 00bEM Ta-

paJutenenuIieia, TOCTPOSHHOTO Ha BEKTOpaX, €clii a =0.

KpuBeie 1 mOBEPXHOCTH BTOPOro nopsiaka. [Ipusenenne k KAHOHMYECKOMY BHITY.

1. Onpenenuts Tun kpuBoil x° +4y”> —2x—8y+1=0. [IpuBectH K KaHOHHYE-

CKOMY BH]Y.

2. HapucoBath kaHOHWYeCKHUE ocu. HaiiTu u HaHecTu BepiiuHbl. HaliTu 1 HaHeCcTH

¢doxycel. Haiitu sxcuentpucurer. HaliTu 1 HAHECTH TUPEKTPUCHI.

3. IlpuBecTH K KaHOHMYECKOMY BHAy 4x°+9)°-16x+36y+16=0. Kakue xoopauHa-
ThI LIGHTPA HOBOM CHCTEMbI KOOPIUHAT?

4. HaliTu BepIIHUHbI (i a, O), (0, ib), HapUCOBaTh B KAHOHUYECKUX KOOPAUHATAX
amnc 4x° +9y° =36. Hailitu mapaMeTpbl: KOOpJAUHATHI (HOKYCOB (ir c, O),
DKCLIEHTPUCUTET & , AUPEKTPUCHI.

5. IIpuBeCTH K KAHOHUYECKOMY BULY X°+y*-z>+6x+4y-2z-4=0. Kak HasbiBaeTCs T2
ITOBEPXHOCTH?

Kaxkas xkpuBas nexut B ceuenuun x=-3?7 Kakoe ee ypaBHenue ? Hazpanue ?

Kakast kpuBas J1eXuT B ceueHUn z=-1: kakoe ee ypaBHeHue? HazBanue ?

6. Kakosbl mapamerpsl cdepsl (x-1)*+(y-1)*+(z+4)*=9: koopauHATHI LEHTpaA
Mo(xo,yo,zo) U paguyc R.
IIpuMepHBIi CIHCOK BOIPOCOB HA JK3aMeH IO TeMaM: ChopMyIHMpOBaH B IPO-

rpamMMe TUCIHMIUIMHBI B paszene I yueOHoro miana.



CamocTrosiTeibHAsA padoTa CTYJEHTOB BKJIIOYAET MPOPaOOTKY JEKIIMOHHOTO Ma-
TepHuaya, NOJArOTOBKY K T€CTaM IMPOMEKYTOYHOTO KOHTPOJISI, BBIIIOJHEHUE HH]IH-
BUyaJIbHBIX 3aJaHUM.
Meroanyeckue peKOMEeHAAIUH M0 OPraHU3aluM CAMOCTOSTEIbHOM PadoThl

Opranu3zys cBo y4eOHYIO paOOTy, CTYJEHThI JOJIKHBI, BO-IIEPBBIX, BBIIBUTH
PEKOMEHAYEMBIN PEXHUM U XapakTep yu4eOHOW pabOThl MO M3YyYEHUIO TEOpeThye-
CKOT'0 Kypca, IPaKTHYECKOMY IPUMEHEHHIO U3YYEHHOT0 MaTepuaa, 1o BbINOJHE-
HUIO 3aJ]aHUi U CaMOCTOSITENIbHOM pabOThl, TI0 UCHOJIb30BAaHUIO NH(POPMAILIUOH-
HBIX TEXHOJIOTHH U T.1. BO-BTOpPBIX, 03HAKOMUTHCS C YKa3aHHBIM B METOJIMYECKOM
MaTepHuaye Mo JUCUUIIMHE epPEeYHEM y4eOHO-METOINYECKUX U3JaHUM, pEKOMEH-
JyEMBIX CTYJEHTaM JUIsl IOATOTOBKH K 3aHATHUAM U BBIIIOJHEHUS CAMOCTOSITEIIbHON
paboThI, a TaKKE ¢ METOAUYECKUMHU MaTepuagaMy Ha OyMaKHbIX W/WUJU 3IEKTPOH-
HBIX HOCHUTEJISIX, BBINYIIEHHBIX Kadenpol CBOMMHU CHUJIaMHM U NPEAOCTaBIsiEMble
CTYJIEHTaM BO BpeMsI 3aHATHH.

CamocrosiTenbHas padoTa CTYyJIEHTOB, IPEAYCMOTPEHHAs! YUYEOHBIM TIAHOM,

JOJKHA COOTBETCTBOBATH Oo0Jjiee TIIyOOKOMY YCBOCHMIO HM3ydaeMmoro Kypca, ¢op-
MHUPOBaTh HaBBIKA HCCIEAOBATENICKON padOThl MU OPUEHTHUPOBATH CTYICHTOB Ha

YMCHHE MPUMEHSITH TEOPETUICCKUE 3HAHMSI Ha TTPAKTHKE.
1. Paboma c yueonvimu nocoousmu.

JUIs MOJIHOLIEHHOTO YCBOEHUS Kypca CTYIEHT JOJDKEH, MPEKIE BCEro, OBJa-
JI€Th OCHOBHBIMM MOHSATUSMHU 3TOM IuUCUUIUIMHBL. HeoOXxoaumo ycBoUTH ompeje-
JICHUS. U TIOHSATHS], YMETh MPUBOJAUTH UX TOUYHbIE (POPMYIUPOBKH, IPUBOJIUTH MPHU-
Mepbl 00BEKTOB, YAOBIECTBOPSIOIIMX ATOMY omnpeaeneHuto. Kpome Toro, Heo0xo-
JUMO 3HaTh Kpyr (aKTOB, CBSI3aHHBIX C JaHHBIM MOHATHEM. TpedyeTcss Takxke
3HATh CBSI3U MEXAY MOHSATUSIMU, YMETh YCTaHABIUBATh COOTHOUICHUS MEXIY

KJIacCaMU 0OBEKTOB, OITMCHIBAEMBIX Pa3IMYHBIMU ITOHSATHSIMU.
2. Camocmosnmenvhoe uzyueHue mem.

CamocTosTenbHas pa60Ta CTyACHTA ABJISICTCA BAaXXHBIM BHUAOM ACATCIBHOCTH,

MMO3BOJBIOINUM XOPOIIO YCBOUTH H3y‘-I€l€MBII>i npecamMeT U1 OJHUM M3 YCJ]OBI/Iﬁ d0-



CTYDKCHHSI HEOOXOAMMOT0 KauyecTBa MOJATOTOBKM M MPO(ECCHOHATBEHOM Mepenoi-
TOTOBKM clienuamucToB. OHa MpEeaIonaraeT caMoOCTOSTENbHOE U3YYEHHE CTYJICH-
TOM PEKOMEHJIOBAHHON Y4eOHO-METOAMYECKOW JIUTEpaTyphl, pa3IUYHBIX CIpa-
BOYHBIX MaTEPHUAJIOB, HamucaHue pedepaToB, BHICTYIUICHHE C JOKJIAIOM, MOJTO-

TOBKY K JICKIIHOHHBIM M TIPAKTUYECKUM 3aHSTUSIM, MOATOTOBKY K 3a4€Ty U dK3aMe-
HY.
3. [loocomoexa Kk npakmuiecKum 3aHAmusM.

[Tpu MoArOTOBKE K MPAKTHUUYECKUM 3aHATHSIM CTYIEHTaM PEKOMEHIYETCS Clie-
JI0BaTh METOJMYECKUM PEKOMEHIAINAM 0 paboTe ¢ yueOHBIMU MOCOOUSIMU, MIPU-

BCICHHBIM BBIIIIC.
4. Cocmasnenue KOHCNeKmos.

B xoncnekrte OTpPaKCHbI OCHOBHBIC ITIOHATHUS TCMBEI. I[J'ISI HarjisiaiHOCTHU U y2[06-

CTBa 3aIlIOMUHAHUSI UCTIOTB3YIOTCS CXEMBI M TAOHUIIBI.
5. Iloocomoexa k 3auemy / sK3ameny.

HpI/I IMOATOTOBKEC K 3a4YCTy / OK3aMCHY CTYACHTBI JOJIKHBI HMCIIOJIB30BATH KaK
CaMOCTOATCIbHO ITOATOTOBJICHHBIC KOHCIICKTBI, TAK U MAaTCPpHAJbI, IIOJIYYCHHLIC B

XO0J1€ JIEKITUH.

VII. MatepuajibHO-TEXHUYECKOe 00ecredeHue

Jlna aynutopHoi paboThl

VYuebnas aymutopust Ne | HaGop yueOHoM Mebenu, sKkpaH,

304 KOMITJIEKT ayJAMOTEXHUKU (paauocucTema, cra-
(170002, Teepckast obi., [IMOHAPHBIH MUKPO(OH C HACTONBHBIM JEpKaTe-
JIeM, YCUJIUTENb, MUKIIEpP, aKyCTUYECKas CHUCTE-
Ma), TPOEKTOP,

HOYTOYK.

r.Teeps, CanoBelil niepe-
YIJIOK, 1.35)

VYyebnas aynutopuss Ne | Habop yueOGHOI mebenu,
206 9KpaH,

(170002, Teepckas o6, | TPOCKTOD.

r.Teeps, CanoBelil niepe-




yIJIOK, 1.35)

VYyebnas ayautopus No

212 (170002, Teepckas | MYIbTHUMEIHIHBI KOMIUICKC (ZOCKa, MPOCKTOP,

061., r.TBeps, CaoBblii | TAHEIb YIIPABICHNSI, IEPEHOCHOH HOYTOYK).

nepeyiok, 1.35)

Habop yuebHoit mebenu,

YueOnast ayautopust No
205

(170002, Teepckas o6, | TPOCKTOP.

r.Teeps, CanoBelil mniepe-
YIJIOK, 1.35)

Ha6op yueOnoit mebenu,
JKpaH,

JI1st camocTosITeIbHOM pabOTHI.

KomnreroTepnslii  kitace
dakynabrera [IMuK No 251
(170002, TBepckas 00,

Hab6op yuebHoi1 mebenu,
KOMIIBIOTED,
IPOEKTOP.

r.Teepp, CanoBsiii mnepe-
YIJIOK, 1.35)

VIII. CBenenusi 00 00HOBJIEeHUM padoyeii MPOrpaMMbl IUCHUILUTAHBI

No

II.11.

OOHOBNIEHHBIN pa3jaen
paboueill mporpaMMbl JIMcC-
UIUINHBI

Onucanue BHECECH-
HBIX U3MEHEHUWH

Jara u mpoto-
KOJI 3aceiaHusl Ka-

benpsl, yTBEpIAUB-
IIETO U3MEHEHHUS

4. Ilmanupyemsle pe-
3yJabTaThl OOy4YEHHs TIO
JUCLUIUIMHE, COOTHECEH-
HBIE C TUIAHUPYEMBIMH pe-
3yJbTaTaMu OCBOCHHS 00-
pa30BaTENbHOM  IPOrpaM-
MBI

N3menenus B yueo-
HBIC TUIaHBI U B paboyue
MIPOTPAMMBI TIACITH-
IUIMH,  (POPMUPYIOIIUX
HOBBIC/U3MEHEHHBIC
KOMIIETEHIIMU B COOT-
BETCTBUU C TIPUKA30M
Muno6pHayku Poccuu
or  26.11.2020 .
Nel456.

Pemenne Hayu-
HO-METOANYECKOTr0
coBeta  (IIPOTOKOII
Ne6 o1 02.06.2021 1.)

I. Awnnoramma. IV.
OueHoYHBIE ~ MaTepHUabI
JUISL TIPOBEJICHUS TEKYIIeH
U NPOMEXKYTOYHOM arTe-

N3menenus B
y4eOHBIC IJIaHBI U B
pabouue nporpaMmbl
JUCHUTUINH, POpMU-

[IpoTtokon Ne 7
3acelaHusl  Y4E€HOTO
coBera oT 30.12.2021

roja




cTalnn

PYIOIIMX HOBbIE/ U3-

MEHEHHbIE KOMIIETEH-
IIUU B COOTBETCTBUU C
npukazoM MuHoOpHa-

yku Poccum ot
26.11.2020 r. Ne 1456

V. YuebHo-
MEeToM4Yeckoe U HUHGOp-

BHecenbl u3MeHe-
HUS B IPOrPAMMHOE

Or  29.09.2022
roja, npoTokosr Ne 2

MalMoOHHOE oOOecIeueHue, | oOecreucHne y4eHoro coseta (a-
HE00XO0AUMOE Il MpOBe- KyJIbTETa
JICHUS TTPAKTUKH
2) IlporpammHoe obec-
NeYeHue
VIL MarepuainbHo- Bnecenbl  u3MeHe- Or  29.09.2022
TeXHUYEeCKoe  olecrieue- | HUS B MarepHalbHO- | TO/1a, TPOTOKOT Ne 2
HUE TEXHUYECKoe olecre- | yueHoro coBera (a-
YeHUE ayTUTOPUI KyJIbTETa
I. AuHoTamus HN3meHeHue gacoB | Ot 29.12.2022 rona,
MPAKTUYECKUX  3aHs- | NPOTOKOJI Ne6 yue-
3. O0BbeM IUCHHTLIHHBL THI M 3aYeTHBIX €IU- | HOTO CcoBeTa  (a-
HUIL KyJbTeTa
II. Coneprkanve AUCIUILIH-
HBI, CTPYKTYPHUPOBAaHHOE IO
Temam (paszenam) ¢ ykasza-
HUEM OTBEJCHHOTO Ha HHUX
KOJIMUECTBA aKaJIEMHUIECKUX
YacoB U BUJIOB YYEOHBIX 3a-
HSATUNA
VIL MarepuanibHo- BHeceHnbl u3MeHe- Or 22.08.2023

TEXHHUYECKOE 00ECIICUEHUE

HUS B MaTepHUaIbHO-
TEXHUYECKOE obecre-
YEHUE ayIUTOPUI

r., npotokon Ne 1
3acellaHus Y4YeHOTO
coBeTa (akyibTeTa




