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|. AHHOTALIUS

1. Ilesn 1 32024y AUCHUILIMHBI

Lemsvu 1 3amadaMy OCBOSHHUS AUCIHILIMHEI SBIITIOTCS OCBOCHHE KIIFOUYCBBIX ITO-
HSITUIA, BOIIPOCOB TEOPUH, (DOPMUPOBAHKNE YMEHUS IPUMEHSTh 3HAHUS, CBSI3aHHBIE
C JTMHEWHOM anreOpoit u reoMeTpUeH, peliaTh CTaHIapTHHIE 3a]]a4uu, 1aBaTh UH-

TCpHpECTALUIO IMOJYICHHBIM PC3YyJIbTATaM.

2. Mecto mucuumuinnbl B cTpykrype OOII

JlaHHas AMCUMIUIMHA OTHOCUTCS K pasieny «MaTtemMaTndeckuin» o0s3aTelIbHON
gactu bioka 1.

[IpenBaputensHble 3HAHUS, HEOOXOAUMBIE 1T OCBOCHHUS JUCIHUILIMHBI —
3HAHUS, TOJYYEHHBIC TIPU U3YYCHUHU IITKOJIBLHON IPOrpaMMBbl 0 ajiredpe U reo-
METPHHU.

OcBoeHHME JTaHHOW AUCIHUILIMHBI HEOOXOAMMO KakK IPEIIICCTBYIONICE s
JTUCUMIUIMH: 0011as anreopa, nuddepeHnnaibHble ypaBHEHUSI, TEOPUSI BEPOSIT-
HOCTEH M MaTeMaTUYeCcKas CTaTHCTHKA, YHUCJICHHBIC METOJbI, METOJBI OIITUMH-

3aiuu u UCO.

3. O0beM JUCHUIIMHBI: 9 3aUeTHBIX eIUHUIL, 324 akaJeMHUYEeCKHX YacoB, B TOM YKC-
Je:
KOHTAKTHAsl ayIUTOpPHAasi padoTra: jekiuu 93 yaca, NpakTUYeCKue 3aHAThs 93
yaca,;
KOHTAKTHAsI BHeAyIUTOPHAsi padoTa: KOHTPOJIb CaMOCTOsITeNbHOM padoTh 10 ya-
COB, B TOM 4HCJIe KypcoBas padota 10 gacos;

camocTosiTe/IbHas padora: 128 yacos, B TOM 4uciie KOHTPOJIb 68 4acoB.

4. TlnanupyeMble pe3yJbTaTbl 00y4eHHMs MO AUCHUILUINHE, COOTHECEHHBbIE ¢ IJIa-

HHUPYEMBIMH pPe3yJIbTAaTaMH 0CBOCHHS 00Pa30BaTe/IbHOH MPOrPaMMBbI



IImaHupyeMsble pe3ynbTaTsl OCBO-
€HUs1 00pa30BaTeIIbHOM MTPOTrpPaMMBbl

(bopmupyembie KOMIIETSHITHH )

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCLIUIIIHHE

OIIK-1 Cnocoben npume-
HATH pyHaamMeHTAILHBIE
3HAHHUS, NMOJy4YeHHbIE B 00J1a-
CTH MaTeMaTH4YeCKHX U (MJIH)
€CTeCTBEHHbIX HAyK, M HC-
M0JIb30BaTh UX B Npodeccuo-
HAJLHOM 1eITeJIbHOCTH

OIIK-1.1 OO6namaer 0a30BBIMH 3HAHHUSIMHU,
MOJIYYCHHBIMA B O0JIACTH MAaTeMAaTHYECKUX U
(WIM) €CTECTBEHHBIX HAYK

OIIK-1.2 Vicnonb3yet 6a3oBble 3HAHUS B 00-
JacTH MaTEeMAaTUYECKUX M €CTCCTBCHHBIX HAYK B
po(hecCHOHALHOW ACSITEIbHOCTH, BHOCUT HE-
KOTOpBIC KOPPEKTUBBI NIPU WX HCIIOJH30BAHUH B
po(hecCHOHATEHON e TETPHOCTH

OIIK-1.3 [Ipumensier u amantupyeT (QyHAa-
MEHTAJbHBIC TIOHATHS M PE3yJbTaThl B 00JIaCTH
MaTEMaTUYECKUX U €CTECTBCHHBIX HAYK K pellle-
HUIO 337124 MPOo(ecCHOHAIBHON e TENbHOCTH

5. @opma NPOMEKYTOYHOI ATTECTAIMHI M CEMECTP MPOXOKIAEHUsI: YK3aMeH, Kypco-

Bas padorta, 1 cemectp; sk3ameH, 1, 2 cemectp.

6. SI3bIKk NpenogaBaHus — PyCCKUH.

Il. Conep:xanue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ yKa-

3aHHUEM OTBCIACHHOI'0 HA HUX KOJHYECTBA aKAACMHYECCKHUX YaCOB U BU/I0B yqeﬁ-

HBLIX 3aHATHN

HaumeHnoBanue pasnenoB u Bcero Konrakthas pabota Camocros-
TeM (gac.) (dac.) TenbHas pabo-
Jlexuun IIpa Kon- Ta, B TOM YHC-
KTH- | TpOIb Jie KOHTPOJIIb
BCC- | BTH. | ye. camo- (dac.)
ro paK- | cxue CTOS-
THHC- | 53 | TenbHoM
Cckas HA- | paboTHI
MOATO- | 1yg | (kypco-
TOBKa Bas pa-
6ora)
1. AnreGpa maTpui 22 5 0 5 2 10




2. CucTeMbl IMHEHHBIX ypaB- 20 0

HeHuil. OnpenenuTeny. 74 20 8 26
3. Marpu4Hbie MOJICIIH. 7 2 0 2 0 3
4. KoMIieKkcHbIE Yrciia 26 8 0 8 0 10
5. MHOTOUJICHBI 30 10 0 10 0 10
6. JIuneiiHoe MpOCTPaHCTBO. 16 0 0

Jluneiinoe oToOpakeHHE a4 16 12
7. EBKJIMIOBO POCTPAHCTBO 22 6 0 6 0 10
8. BekTopHast anredpa 25 6 0 6 0 13
9. [IpsiMast ¥ TIIOCKOCT. 40 12 0 12 0 16
10. bunuHeliHbIC U KBaIpa- 8 0 0

TUYHBIC ()OPMBI 34 8 18
UTOTI'O 324 93 93 10 128

IIporpamma y4eOHOM U CUMIIIMHBI

Anrebpa maTpuil

1. Matpunia. OCHOBHBIE TIOHATHS: BJEMEHT;, CTPOKa, CTOJIOEI; HOMEpP CTPOKH,
CTOJIOIA; pa3Mep MaTPHUIIbl; UHACKCHI DJIEMEHTA.

Buabsl matpuil: kBagpaTHasi, NpsSMOYTOJbHAs, MaTpUla CTPOKa, MaTpulia
cToJiOell, TpeyroyibHasi, TpaneueBuaHas (CTyneH4yartas), AuaroHajbHas, €Iu-
HUYHAas, HyJeBasl.

2. Onepanuu HajJ MaTpulaMU: CIOXKEHUE (BRIYUTAHUE) MATPUIL]; YMHOKEHUE MaT-
pHULBI HA YUCIIO0; YMHOKEHUE MATPUII, BO3BEICHUE B CTEIEHb; TPAHCIIOHUPOBA-
Hue. KakoBbl yCIOBUSI Ha pa3Mepbl MaTpUIl 1Jis BbINOJIHEHUs onepannii? Kakos
pa3Mep nosiydeHHol Marpuilpl? I[IpaBuna BeimosiHeHUs! omnepanuii. CBOMCTBa

OTeparvu.



CucreMbl TMHENHBIX YpaBHEHUN. ONpeaeuTeny.

1. Onpenenutenb MaTpuilbl. MeTObI HAXOXKIECHUS OTPEICTUTEIIS:

1.1. Haxoxxnenue onpenenutens Matpuil 1-ro, 2-1o, 3-ro mopsaka mo Gpopmyiie.
1.2. Munop. Anredpandeckoe nonoiHenue. Haxoxaenue onpenenuTens pasiio-
KEHUEM IO CTPOKE, CTOJIOILY.

1.3. OGuiee omnpenenenue onpenaenutens. CroictBa onpeaenurens. Onpeaenu-
TEJb TPEYrOJIbHOM MaTpullbl. DJIEMEHTApHbIE onepaun. HaxoxaeHnue omnpene-
JIUTEINS IPUBEICHUEM K TPEYTOJIbHOMY BH]LY.

2. ObpaTtHas matpuiia. BeipoxaeHHas U HEBBIpOXKACHHas MaTpuibl. Korma Bo3-
MOKHO HaxokJeHue oOpaTHON MmaTpuubl? Haxoxxnenue oOpaTHO MaTpulsl ¢
MCITOJIb30BaHUEM MTPUCOEIMHEHHOM MaTpuilbl, MeTo ["aycca.

3. Panr matpuuel. Onpenenenue. HaxoxaeHue panra MaTHIIbl 110 ONPEAETICHUIO.
DneMeHTapHbIE€ ONEpalnK, UX UCIOJIB30BAHUE ISl HAXOXK/ICHHS paHra MaTpHu-
bl IPUBEJICHUEM K CTYIIEHYaTOMY BH]Y.

4. Cuctembl IMHEWHBIX ypaBHEeHU. MaTpuuHas 3anuch JTUHEHHON CUCTEMBbI, MaT-
puna Ko3(p(HUIMEHTOB CHUCTEMBI, CTOJ0El CBOOOJHBIX YJIEHOB, CTOJOEL HEH3-
BeCTHBIX. OTHOPOHAs U HEOJTHOPOJHAS CUCTEMBI.

Pemenue cucrembl. CoOBMECTHAs! 1 HECOBMECTHAs CUCTEMBL. OnpeaeneHHas u
HEeOonpeIeJIeHHas! CUCTEMBI.
5. MeToibl uccae0BaHUS U HAXOXKISHUS PEIISHUH CHCTEM:
5.1. C ucnonb3zoBanueM 00paTHON MaTpPHUIIBIL.
5.2. ITo hopmyne Kpamepa.
5.3. Meron T'aycca. Dnementapubie mnpeoOpaszoBanms. Teopema Kponekepa-
Kanennu: ycinoBue, mpu KOTOPOM CHCTEMa COBMECTHA, HecoBMecTHa. CoBMeCT-
HBIE CHCTEMBI: YCJIOBHE, IIPU KOTOPOM CHUCTEMa OIPEIEIICHA, HEONpeAcICHHA
(6a3ucHbie 1 cBOOOHBIE HEM3BECTHBIE). Pemienue cuctem meronom [ ayccea.
6. CTpykTypa 00IIero pemeHus: HEOAHOPOIHON CUCTEMbI: YAaCTHOE PEIICHHE He-

OJTHOPOJHBIM CHUCTEMBI, 00Ilee perieHue OAHOPOJHOM CHCTeMbI, (yHIaMEH-



TaJlbHasl CUCTEMA pelIeHUi, KoauyecTBO 3iemMeHTOB B OCP, naxoxnenue OCP

OJIHOPOJIHOW CUCTEMBI.

ManI/I‘-IHBIe MOACIIN. banancoBble AKOHOMUUYECKHE MOACIIN. MOI[@JIB H MaTpuia

Jlecom.

KowmriekcHble unciia

1. lexaptoBo nmpousBeaeHue. [lonstue anrebpanyeckoit onepamnuu. OnpeaeneHue
nosst. [Tpumepst. [lone kommiekcHbIx uncen. [IpencraBieHne KOMIUIEKCHBIX YHCEN
B BUJIC YIIOPSAIOYEHHOMN MaphI.

2. Anrebpanyeckas GopMma mpeIcTaBiIeHusi KOMIUIEKCHBIX yncell. [Ipencrasnenue
Yyucell Ha KOMIUIEKCHOM TJIOCKOCTU. BhinosHeHue onepaiuii B anreopandeckoi
dbopme. KommiekCHO-CONPsKEHHBIE YHCIIA: CBOWCTBA.

3. Moaynb 1 apryMeHT KOMIUIEKCHOTO uKciia. CBolcTBa moayds. [Ipencrapnenns
KOMILUIEKCHBIX YHCEJI B FT€OMETPUUYECKON U dKCITOHEHIIHAIbHOU Popme. Dopmyna

Myagpa. KopHu N-oil cTeneHn n3 KOMILIEKCHOTO YUCIA.

MHoTrOo4IeHbI

1. Konbio. Onpenenenue MHOrousieHa N-oi cteneHu. Kojblio MHOTOUYJICHOB.

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

OnpeneneHue AeIMMOCTH MHOrOWIeHa Ha MHorowieH. Jlenurtens. Teopemsl.
HaubGonpiuit 001mumit nenurens. AnroputM EBkinaa.

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

4. OcHoBHas Teopema areOpsl (0e3 1oKazarenbCeTBa). PazioxkeHne MHOTOWIeHa B
MPOU3BEAECHUE HEMIPUBOIUMBIX HAJ[ TTOJIEM KOMILUIEKCHBIX YMCEIT U HaJl TTOJIEM AeH-
CTBUTEJIBHBIX YUCEJ MHOTOUYJICHOB.

5. Kpatneie kopau. HaxoxaeHne nopsjika KpaTHOCTH.

6. Parmonanwsubie 1pobu. Pasznoxkenune npaBmiibHON JPOOH B CyMMY MPOCTEHUIINX.



JIuneitHoe mpocTpaHcTBO. JInHElHOe 0TOOpakeHue.

1. Omnpenenenuie, aKCUOMBI, CIEACTBUSA, CBoWcTBa. [Ipumepbl JMHEHWHBIX MPO-
ctpancTB. [loHsATHS: TUHENHAs KOMOUHALIMS, JIMHEWHAsT 000J104YKa, TMHEHHas 3a-
BHCHMOCTh M HE3aBHUCUMOCTH, 0a3UC, pa3MEPHOCTh MPOCTPAHCTBA, PA3TOKEHUE
1o 0a3ucy, KOOpJIMHATHI pa3noxeHus. MI3oMoppHOCTD.

2. TlogmpoctpanctBo. CymMmMa U TnepeceueHre MOANPOCTPAHCTB, UX MOCTPOCHUE.
dopmyna ['paccmana CBs3b MEXKIY pa3MEPHOCTSIMU MTOAMPOCTPAHCTB U Pa3Mep-
HOCTSIMH X CYMMBI U niepecedyeHust. [Ipsimasi cymma noJimpocTpaHCTB.

3. 3amena 6a3uca. Matpuna nepexojia. YTBEpKIACHHUE: Tase - esa = E. CllencTBUSAL
N3meHenune koopiuHaAT BEKTOpa MpHU Mepexojie K Apyromy 6a3ucy.

4. TlonsiTue MUHEUHOrO OTOOpakeHus. Anpo u oOpasz JIUHEHHOTO OTOOpaXKEHMUS.
Panr u gedexrt nuneltHoro oTOOpakeHus. Marpuiia JMHEHHOTO Mpeodpa3oBaHms
B Oasuce. MI3MeHeHue KOOpAMHAT BEKTOpa MpHU JEHCTBUM HAa HEro JIMHEHHOIrO
oToOpakeHus. M3MeHeHne MaTpHIbl OTOOpaKEHUS TPHU TEPEX0/e K APYroMy
Oazucy.

5. Teopema XKopnana (6e3 qokazatenbcTBa). COOCTBEHHBIE UMCia U COOCTBEHHBIE

BCKTOpa JIMHEUHOTO OTO6pa}K€HI/ISI.

EBKIIMI0BO MPOCTPAHCTBO

1. Ckansaproe npousBeaeHue. IIpumepsl CKAIAPHBIX MPOU3BENEHUM, €BKINIOBBIX
npoctpancTB. JnuHa BekTopa. Teopema Iludaropa, nepaBenctBo Komm byHs-
KOBCKOT'0, HEpaBEHCTBO MHMHKOBCKOIO (TPEYroJIbHUKA). YTOJI MEKIY BEKTOPAMH,
OPTOTOHAJIBHOCTH BEKTOPOB, OPTOHOPMHUPOBAHHOCTb.

2. CymiecTBOBaHHE OPTOHOPMHUPOBAHHOTO Oa3uca. Meton opToronanuzamuu I'pa-
Mma [Imuara. [Tpumep.

3.BeipaxkeHue ckajasipHOro MPOU3BENICHUS Yepe3 KOOPAUHATHI B €BKJIMIOBOM IPO-
ctpanctBe. Matpuna ['pama. CkansgpHoe Npou3BeAeHUE B OPTOHOPMHUPOBAHHOM

0aszuce. PaznoxeHune BekTopa mo 6a3ucy eBKINWI0BA TPOCTPAHCTBRA.

BekTopHnas anrebpa



1. JdexaproBa cuctema koopaunat. Touka. Koopaunarel Touku. Paccrosinne mex-
Iy TOUKaMHU.

2. Bekxrop. OcHOBHBIE IOHATHS U onpeaeneHus. HaxoxkieHrne KoopaAuHaT BEKTOpa
AB 1o xoopauHataM Touek Hadana A(Xa, Va, Za) ¥ KOoHIA B(Xp, Vb, Zb). CliokeHue,
BBIYMTAHKE BEKTOPOB, YMHOKEHHUE BEKTOpa Ha YHUCIO. AJreOpanyeckoe U Teo-
METPUYECKOE BBIMIOJHEHHUE OTIEPALIHIA.

3. Jluneiinas xomMOuHaIuMs, JTUHEHHAS 3aBUCUMOCTDh M HE3aBHUCHMOCTH BEKTOPOB.
MartpuyuHasi 3anuch JUHEHHONW KOMOHMHAIIMM BEKTOPOB, HCCIEIOBAHUE Ha JIU-
HEWHYI0 M HE3aBUCUMOCTh, IpuMepbl. basuc. Pa3znoxxenune Bekropa mno 0aswucy,
HaXO0KJIEHUE KOOPJIMHAT Pa3jIoKEHUs BEKTOPA 10 Oa3ucy.

4. CkansipHOE€ IPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM CHUCTEME KOOPIU-
Hat. OnpeneneHne, CBOMCTBA CKaJIPHOTO NMPOU3BEICHUS. Mcnosib3oBaHue s
HAXOXKIECHUS yIiia MEXIy BEKTOpaMU. Y CIIOBHE NEPIEHIUKYISIPHOCTA BEKTOPOB.
IIpoekuust BEKTOpa Ha BEKTOP.

5. BektopHoe npousBeieHNEe BEKTOPOB B OPTOHOPMHUPOBAHHOW CUCTEME KOOPJIH-
HaT: OIIpeJeJICHNE, CBOWCTBA, T€OMETpUYEeCKn cmbIci. HaxoxeHne Bekropa
MEePNEHANKYIIIPHOTO ABYM 3aJaHHbIM BekTopam. Ilmomane mapamienorpamma,
TPEYroJIbHUKA.

6. CMelmaHHoe NMPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHON CHCTEME KOOPIH-
HaT: omnpejesieHue, CBOMCTBa, reOMETpUYECKuil cMbIcii. O0beM Mmapasieenure-
1a, TUPaMU/IbI.

7. KonnuHeapHOCTh M KOMILJIAHAPHOCTh BEKTOPOB. METOJbl HMCCIEIOBaHUS Ha

KOJNIMHCAPHOCTDb M KOMINIAHAPHOCTD.

[IpsiMast ¥ IIOCKOCTB.

1. Tlpsimast Ha mockocTu. O0Iee ypaBHEHHE NPAMOM. YpaBHEHUE MIPSIMOM, TTPO-
XOJAIIEN 4epe3 3aJaHHYI0 TOYKY IEPHEHAMKYJIAPHO 3aJaHHOMY BEKTOpY.
YpaBHeHue npsAMoN B OTpe3kax. ['‘eomerpuyeckuil CMBICI NapaMETpPOB B
ypaBHEHHUM NPSAMOM B oTpe3kax. Kanonnueckoe ypaBuenue npsimoiut. [lonsrue

HAIPaBJAIOLIET0 BEKTOpA. YpPaBHEHUE IPSIMOM, NMPOXOAALIEH 4yepe3 JBE 3a-



JlaHHble TOYKU. HampaBnsrommi BEKTOp. YpPaBHEHHE NPSAMOM, NPOXOIALIEH
yepes3 NaHHYI0 TOYKY B 3aJaHHOM HampasieHuu. llapamerpuueckoe ypaBHe-
HUE MPSIMON. YpaBHEHUE MPAMON C YyriIoBbIM K03hPUIIMEHTOM. YTOI MEXKIY
ABYMsS TNPSIMBIMHU. Y CIIOBHE MApajjICIbHOCTH U NEPNECHAUKYJSIPHOCTH Hpsi-
MbIX. PaccTosiHME OT TOYkM 10 mpsiMoil. ['eoMeTpuueckass HHTEpIIpeTalus CH-
CTEMBI IBYX JJMHEHHBIX YPABHECHUH, PEIUICHUS CUCTEMBI.

. IIpsamas B mpocTtpanctee. O011IE€e ypaBHEHHE NPSIMOW B ITpocTpaHcTBe. KaHoHU-
YECKOE YpaBHEHHME NpsMOW B mpocTpaHcTBe. [lapameTpuueckoe ypaBHEHHE
IPSAMOM B IIPOCTPAHCTBE. YPABHEHHE INPSMOU, IPOXOAALIEH Yepe3 IBE 3alaH-
HBIE TOYKHU.

. IImockocTs. YpaBHEHHE IIIOCKOCTH, IMPOXOAAIICH Yyepe3 TPU TOUYKH, HE JIEXKa-
e Ha oJHOM mpsiMoi. Obmiee ypaBHeHUE IOCKOCTH. Hopmanb K MiI0CKOCTH.
YpaBHEHUE IUIOCKOCTH B OTPE3Kax. YPAaBHEHUE IJIOCKOCTHU, IPOXOIAIICH dyepes
TOYKY IIapajuIeJIbHO JBYM HEKOJUIMHEApHBIM BEKTOpaM. B3aumHoe pacmnosioxe-
HUe iockocTed. OnpeneneHue yria Mexay IIOCKOCTAMHU; (hopmyJsia BeIUUCTIE-
HUs yIVla MEXAY IUIOCKOCTSAMHU. Y CIIOBHE MapaJUICIbHOCTH JBYX IIJIOCKOCTEW;
HOPMAaJIbHOE YPaBHEHHE INIOCKOCTH. PaccTOssHME OT TOYKH A0 IUNIOCKOCTH. YTOJI
MEXKy IPSIMOM U INIOCKOCTBIO. Y CIIOBUE MAPAJLIECIBHOCTU U NEPIIEHAUKYIISIPHO-
CTH IPSIMOU M IUIOCKOCTH. B3anmHOe pacnonoxenue npsMon U miockoctu. Ile-

pecedeHue NpsMor U TNIOCKH B IPOCTPAHCTBE.

bunuHeliHble U KBaJipaTU4HbIE (DOPMBI.

1 JIuneitnas ¢pyHKuMA W JuHeHas Gopma. bunuHeitnas ¢pyHkuusa. bununeiinas u
KBajipaTuyHasi (GOPMBI.

2. IlpuBenenuie kBaipaTUUHON (POPMBI K I1aBHBIM ocsiM. Meton Jlarpanika npuse-
JeHHs] KBaAPATUYHON (POPMBI K KAHOHUYECKOMY BUAY. 3aKOH MHEpPLUHU KBaJpa-
TUYIHBIX (HOPM.

3 TlonoxuTensHO onpenenéHublie kBaapaTuunbie hopmbl. Kputepuit CunbpecTpa.

4. KpuBble BTOpOro mopsjaka. ['eoMeTpuueckoe OMpeAcieHUE W KaHOHUYECKOE

ypaBHeHue dutunca. [lapameTprl. ['eomerpuueckoe onpeseeHie U KaHOHHY e-



ckoe ypaBHeHue runep6oisl. [lapamerpsl. ['eomeTpruyeckoe onpeneneHue u Ka-
HOHMYECKOE ypaBHeHHE mnapabonsl. Ilapamerprl. KpuBble BTOpOro mnopsjka.
WNuBapuantel. OnpeneneHne tuna KpuBoi. IlepeHoc u moBOpoT CUCTEMBI KOOP-
nuHat. [IpuBeneHrne Kk KAHOHMYECKOMY BUy. Y paBHEHUE 3JUIMIICA, THIEPOOJIbI,

Hapa60J'II>I B HOJI)IpHOfI CUCTCMC KOOpAHHAT.

. KpuBbie BToporo nopsjka B nmpoctpaHcTBe. KaHoHHUeCcKHEe ypaBHEHUS MOBEPX-
HOCTEH BTOporo nopsaka. OCHOBHbIE MOBEpXHOCTH. OnpeiesIeHUe UIUICOU/IA,
ypaBHeHuE chepbl, OCHOBHBIE MapaMeTphl cepbl U uurnconaa. Kanonunyeckoe
ypaBHEHHE OJTHOTIOJIOCTHOTO THIEpOOIona; YpaBHEHHsI MOBEPXHOCTEN Bpallle-
HUS BOKpPYT ocell koopauHaT. [IpuBenenre Kk KAHOHUYECKOMY BUAY BBIJECICHHEM
MOJIHBIX KBaJpaToB. Haxoxk/neHne ypaBHEHUN KPUBBIX, MOJYYEHHBIX Mepecede-
HUEM MOBEPXHOCTH BTOPOrO MOPAJIKA MIOCKOCTSIMH, MapajuieIbHbIMU IJIOCKO-

CTAM KOOpAHHAT.

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

Y4eOHast mporpaMma — HauMe- Bup 3anstus OO0pazoBaresbHbIC TEXHOJIOTUI

HOBAaHHUC Pa3aciiOB U TEM

1. AnreOpa maTpui Jlexuuu, npaktu- | 1. U3noxkeHune TeopeTHyeckoro Matepuana

YCCKHC 3aHATUA
2. Pemenue 3agau

2. Cucremsbl TMHENHBIX ypaB- | Jleknuu, npaktu- | 1. M3noskeHue TeopeTuyeckoro Marepuaia

HeHuil. Onpenenurenu YECKHUE 3aHATHS 2
. Pemienue 3anau
3. MarpuuHble MOIEIH Jlexuuu, npaktu- | 1. U3noxxeHne TeopeTHuecKoro Mmarepuana
YECKHE 3aHATUS
2. Pemenue 3agau
4. KoMIekcHele yncia Jlexuuu, npaktu- | 1. U3noxkeHune TeopeTH4eckoro Matepuana
YECKHUE 3aHATHS
2. Pemtenue 3agau
5. MHOTO4IEHBI Jlexuuu, npaktu- | 1. U3noxxeHne TeopeTHueckoro Mmarepuania
YECKHE 3aHATUS
2. Pemrenue 3aqau




6. JIn"eliHOe MPOCTPaHCTBO. Jlexuuu, npaktu- | 1. M3noxeHne TeOpeTHUECKOro MaTepuana

JluneitHOE oTOOpaKeHHE YEeCKUE 3aHATHUS
2. Pemenue 3agau
7. EBKIMI0BO POCTPAHCTBO Jlexuuu, npaktu- | 1. 3noxeHue TeopeTH4ecKoro MaTepuaa
YECKHE 3aHATHS
2. Pemienue 3amau
8. BexropHas anredpa Jlexuuu, npaktu- | 1. U3noxeHne TeopeTHUECKOro MaTepuana
YEeCKUE 3aHATHS
2. Pemenue 3agau
9. Ilpsimast ¥ IIOCKOCTh Jlexuuu, npaktu- | 1. 3noxeHue TeOpeTH4ecKoro MaTepuaa
YEeCKUE 3aHATHS
2. Pemenue 3agau
10. bunuHeliHbIC U KBaIpa- Jlexuuu, npaktu- | 1. U3noxxeHne TeopeTHuecKoro Mmarepuana
TUYHBIE (POPMBI YECKUE 3aHATHS
2. Pemienue 3amau

[IpenonaBanue y4yeOHOW TUCUUIUIMHBI CTPOUTCS HA COUETAHUM JIEKLIMM, MpaK-
TUYECKUX 3aHATUN U PAa3IMYHBIX (POPM CaMOCTOSTENBbHON paboOThl CTYAEHTOB. B
IIPOLIECCE OCBOEHUS TUCUMIUIMHBI MCIOJB3YIOTCS ClIeayronIue o0pa3oBaTeIbHbIE
TE€XHOJOTMH, CHOCOOBI M MeTOAbl (OPMUPOBAHMS KOMIETEHIMN: TpagUIIMOHHBIE
JIEKIUY, IIPAKTUYECKUE 3aHATHUS B TUAJIONOBOM PEXKUME, BBIIIOIHEHUE WUHIUBULY-
aJIbHBIX 33JJaHUN B PAMKaxX CaMOCTOSATEIbHON padOTHI.

JlucuuniauHa npeaycMaTpUBAET BBIMOJIHEHHE KOHTPOJIBHBIX PadOT, MUChMEH-

HBIX JJOMAIIIHUX 33JJaHui, KypCOBOU padOTHI.

IV. OueHouHble MaTepuajbl i NMPOBeleHUs TeKyIlell W MPOMeKYTOUYHOI

arTrecraimmum

OIIK-1 Cnoco0eHn npuMeHsiTh (P)yHAaAMEHTAJIbHbIE 3HAHNS, IOJy4YeHHbIE B
o0JiacTH MaTeMaTH4YeCKUX M (WJIN) eCTeCTBEHHBIX HAYK, M HCI0JIb30BaTh UX B
Npo(ecCHOHATBHOM 1eATeIbHOCTH

OIIK-1.1 O6namaer 6a30BBIMU 3HAHUSIMU, MMOJYYCHHBIMU B 00JIaCTH MaTeMa-
TUYECKUX U (WJIM) ECTECTBEHHBIX HAYK



1. I310KUTh METOABI PELICHUS] CUCTEM JIMHEUHBIX aNreOpandyeckux ypaBHe-

HUU.

2. Jlatb ompeaciieHUs] MOHATHS JTUHEHWHOW KOMOWHAIIUM, JTUHEHHOW 3aBHCH-

MOCTHU U HC3aBUCHUMOCTH BECKTOPOB. HN310XuTH MECTOObI UCCIICAOBAHM .

3. I[aTI) OIIPCACIICHUA PA3JIMYHBIX BHUIOB 3aIlIMCHU HpSIMOI?I. Kak oHM HCIOJb-

3YIOTCS.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.
Kpurepuu oneHnBanus:
JlaH npaBUIIbHBINA Pa3BEPHYTHIA OTBET — 2 OaJla;

OTBeT cOOepKUT HETOUHOCTH — 1 Oaiw.

OIIK-1.2 Hcnonws3yeT 6a30Bble 3HAHUS B O0JIACTH MAaTEMAaTHYECKUX M €CTe-
CTBEHHBIX HayK B NpOo(eCcCHOHATBHON NeATEIbHOCTH, BHOCUT HEKOTOPBIE KOPPEK-
TUBBI IPU UX UCIOJIb30BAaHUU B TPO(PECCUOHABHOMN AESITEIbHOCTH

1. Pemnth cucremy
1 2 -6|x -7
-3 3 2 |X |=| 5

-1 2 -1|«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) Hanmcatb BekTop b 3aaun B BUjC TMHEHHONW KOMOWHAIIMA BEKTOPOB V1

V2, V3



4). JlaHbl TOYKH A(—l, 1), B(2, —1). Brinucare ypaBHEHHE IPAMOM IPOXO-

JIAIIEH Yepe3 3TU TOUKHU.

Cnioco0 mpoBeieHNs — MMUChbMEHHBIH.

Kpurepun onenuBanus:
3ajaHye BBITOJIHEHO MOJHOCTRIO — 10 0aymios.
3a/1aHue BBIITOJHEHO YaCTUYHO — OT 4 710 9 6ajioB.
BEIOJIHEHEI OTAENBHEIE 31EMEHTHI — OT 1 10 3 0ayuIoB.

3amanue He BoInoiHeHo 0 0aJUIoB.

OIIK-1.3 [IpumensieT 1 agantupyeT GyHIaMEHTAIbHBIC TIOHATHUS U PE3YIbTaThI
B 00J1aCTH MaTeMaTHYCCKUX M €CTECTBEHHBIX HaYK K PEIICHMIO 3a7a4 Mpodheccro-
HaJILHOU J€ATCIbHOCTH

l. [Ipn KaKux rapamerpax BBITIOJIHUMBI JNEUCTBUSA
RoaWirag — 7Q[5xr]T = Gf¢)? KakoBbl pasmMepsl pe3ysIbTUPYIONIENH MATPUILBI?

OtBeTr 000CHOBATH.

2. MOXHO 71 pemiaTh CUCTEMY

1 2 -6|x -7

1

-3 3 2 |X,|=|5

2

-1 2 -1]|X 0

3

o opmyne Kpamepa, ¢ UCrob30BaHUEM OOPATHOU MAaTPUIIbI U METOJIOM

I'aycca? Pemuth cucremMy BO3MOKHBIMU METOAMH.

3. Jlokazarb, 4TO BEKTOpa V1 , V2, V3 TUHEHHO 3aBUCUMBI: TPUBECTU IPUMEDP
HE BCEX PaBHBIX HYJIO KOA()PHUIIMEHTOB, MPU KOTOPHIX JTMHEWHAs KOMOUHA-
1S BEKTOPOB V1 , V7, V3 paBHA HYJIIO, U BBIIMCATh COOTBETCTBYIOIILYIO JIU-

HEWHYI0 KOMOWHAIIHIO.



3. Jlansl TOUKH A(—l, 1), B(2, -1). BreimucaTte ypaBHEHUE NPSIMOM IPOXO-
JSIIEeN Yepe3 3TH TOUKH U JaTh IPUMEP NMPUMEHEHUS 3alUCH Ui PEIICHUS

3aJa4n UCCICAOBaHUA.

Crnioco0 mpoBeieHNs — MMUChbMEHHBIH.

Kpurepun ouennBanus:
3agaHye BBITOJIHEHO NOJHOCTHIO — 10 0ayIos.
3aaHue BHIMOJIHEHO YaCTUYHO — OT 4 10 9 0aJuioB.
BrImmoiHEHEI OTENIBHEIE DJIEMEHTHI — OT 1 710 3 0aJUIoB.

3amanue He BoInoiHeHO 0 OaIUIOB.

V. Y4ebHo-MeTOAMYecKoe H HH(POPMALIMOHHOE 00ecTieYeHre TUCIMIITMHbBI

1) PexoMeHmyemas uTepatypa

a) OCHOBHas UTEpaTypa

1. Kysueros, b.T. Matemaruka : yueOnuk / 2-¢ u3j., nepepad. u gom. - M. :
IOnuTH-/lana, 2015. - 719 c. ISBN 5-238-00754-X [DnekTpoHHBIN pecypc].
- Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=114717

2. HuxkonoBa H. B. Kpatkwuii kypc anreOpsl 1 reOMeTpUn: MPUMEPHI, 33/1a4H,
TecThl: yueOHoe nocodue, 2014. - 100 c. [DnekTpoHHBIH pecypc]. - Pexxum

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

0) lonoyiHuTenpHas IMTeparypa
3. Kypou, A.I'. Kypc Bbiciieit anreopsl [ 1eKTpoHHbIN pecypc] : yued. —
Cankr-IlerepOypr : Jlans, 2013. — 432 c. — Pexwum nocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=30198



http://biblioclub.ru/index.php?page=book&id=114717
http://biblioclub.ru/index.php?page=book&id=428767
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=30198

4 Jlammn, E.C. Kypc Beicieii anreOpsI [ DneKTpOHHBIN pecypce] : yued. —

OnektpoH. naH. — Cankrt-IletepOypr : Jlans, 2009. — 368 c. — Pexum

noctyma: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=246

2). a) JInIeH3noHHOE IPOrpaMMHOE 00ecIIeYeHHEe

KomnerotepHslii
KJ1acc bakynpTeTa
MPUKIIAJHOM  MaTeMa-
TUKH WU KHUOCPHETHKHU
Ne 46

(170002, Tsepckas
061n., r.TBepp, Cano-
BBII TIEpeyIIoK, 11.35)

Adobe Acrobat Reader DC — Russian — 6ecriat-
Hoe I10;

Apache Tomcat 8.0.27 — 6ecrutatroe I10;

Cadence SPB/OrCAD 16.6 - TI'ocymapCTBEHHBIH
KOHTPAKT Ha IMOCTABKY JIMICH3NOHHLIX ITPOTPAMMHBIX
npoayktoB 103 - I'K/09 ot 15.06.2009;

GlassFish Server Open Source Edition 4.1.1 —
oecruiataoe I10;

Google Chrome — 6ecrutatnoe I10;

Java SE Development Kit 8 Update 45 (64-bit) —
6ecruiatnoe I10;

JetBrains PyCharm Community Edition 4.5.3 —
6ecruiatnoe I10;

JetBrains PyCharm Edu 3.0 — 6ecruiatroe I10;

Kaspersky Endpoint Security 10 mans Windows —
6ecruiatnoe I10;

Lazarus 1.4.0 - 6ecrutatuoe I10;

MATLAB R2012b — Akt npenoctaBieHus mpas Ne
Us000311 ot 25.09.2012;

Mathcad 15 M010 — Akt npefiocTaBiIeHuUs MpaB
MC00000027 ot 16.09.2011;

Microsoft Office npodeccuonanpubiii uroc 2013 —
Akt ipuemMa-tiepegauu Ne 369 ot 21 uronsa 2017;

Microsoft SQL Server 2014 Express LocalDB -
oecmatHoe T10;

Microsoft Visio Professional 2013 - Akt npuema-
nepenauu Ne 369 ot 21 urons 2017,

MS Visual Studio Ultimate 2013 ¢ o6HOBIEHHEM
4 - Akt upepocraBieHus npaB Ne Tr035055 or
19.06.2017;

MiKTeX 2.9 — OecruiaTHOE [10:;



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

MSXML 4.0 SP2 Parser and SDK - 6ecruiatnoe I10:;
NetBeans IDE 8.0.2- 6ecruiataoe 110;

NetBeans IDE 8.2- 6ecnimataoe I10;

Notepad++ - OecrutatHoOe [10;
Oracle VM VirtualBox 5.0.2 - 6ecrutaraoe I10;

Origin 8.1 Sr2 — goroBop Nel3918/M4 ot
24.09.2009 c 3A0 «CodtJlaitn Tpeitny;

Python 3.1 pygame-1.9.1 - 6ecratroe I10;

Python 3.4 numpy-1.9.2 - 6ecrutatroe I10;

Python 3.4.3 - 6ecrutatHoe [10;

Python 3.5.1 (Anaconda3 2.5.0 64-bit) -
oecmiarnoe 110;

WCF RIA Services V1.0 SP2 - 6ecruiataoe I10;

WinDjView 2.1 - 6ecriatroe I10;

MS Windows 10 Enterprise — Akt npuema-nepenaqn
No 369 ot 21 urons 2017.

KomnproTepHslii
kinacc Nel ¢akynprera
[TMuK Ne251

(170002, Tsepckas
061n., r.TBepr, Cano-
BBII TIEpeyIoK, 11.35)

Adobe Acrobat Reader DC — Russian — 6ecruiart-
Hoe [10;

Cadence SPB/OrCAD 16.6 - I'ocymapCTBEHHBII
KOHTPaKT Ha IMOCTaBKY JUIIEH3MOHHBIX MMPOTPAMMHBIX
npoaykToB 103 - ['K/09 ot 15.06.2009;

Google Chrome — 6ecrutatnoe I10;

Java SE Development Kit 8 Update 45 (64-bit) —
oecmnatroe I10;

Kaspersky Endpoint Security 10 ans Windows —
oecrmtaraoe I10;

Lazarus 1.4.0 - 6ecunataoe 110;

MATLAB R2012b — Akt npenocraBneHus mpas Ne
Us000311 ot 25.09.2012;

Mathcad 15 M010 — Akt npefiocTaBJIeHUS MpaB
HC00000027 ot 16.09.2011;

Microsoft Office npodeccunonanbubiii mroc 2013 —
Akt npuema-tiepegayu Ne 369 ot 21 uronsa 2017;

MS Visual Studio Ultimate 2013 ¢ oOHOBIeHHEM
4 - Akt upepocraBieHus mnpaB Ne Tr035055 or
19.06.2017;
MiKTeX 2.9 — 6ecrutatnoe I10;




MPICH2 64-bit - 6ecrmataoe I10;

MSXML 4.0 SP2 Parser and SDK - 6ecrmatHoe
I10;
NetBeans IDE 8.0.2- 6ecinatroe I10;

Notepad++ - 6ecruiathoe I10;

OpenOffice - 6ecrutatHoe T10;

Origin 81 Sr2 — goroBop Nel3918/M4 ot
24.09.2009 ¢ 3A0 «CodrJlaitn Tpetiny;

Python 3.4.3 - 6ecratroe 10;

Python 3.5.1 (Anaconda3 2.5.0 64-bit) -
oecmiarnoe 110;

WCF RIA Services V1.0 SP2 - 6ecunataoe I10;
WinDjView 2.1 - 6ecriatroe I10;

MS Windows 10 Enterprise — Akt npuema-nepenaqn
No 369 ot 21 urons 2017.

0) CB00OOTHO pacnpoCTpaHsIeMOe IIPOrpaMMHOE 00ECTICUCHHE

3) CoBpemMeHHbIe ITpodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMALMOHHEIE CIIpa-
BOYHBIC CUCTEMBI
1. IBC «ZNANIUM.COM» Www.znanium.com;
2.  9BbC «YHuBepcuteTcKaa 6ubamoreka onnaH» hitps://biblioclub.ru/;
3. 9BC «JlaHb» http://e.lanbook.com.
BupryansHas oOpasoBarenbHas cpena TBI'Y (http://moodle.tversu.ru)
Hayunas ouommorexa TI'Y (http:/library.tversu.ru)

4) IepeueHb pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAILIMOHHON ceTn «MHTepHETY,
HEOOXOIUMBIX JIJI1 OCBOCHMS JUCIUILINHBI

BuptyansHas oOpasoBarenbhas cpeaa TBI'Y (http:/moodle.tversu.ru)

Hayunas ouommorexa TI'Y (http:/library.tversu.ru)

V1. MeToanuyeckne MaTepuaJibl I 00y4AIOIIMXCS 110 OCBOEHHIO TUCIUILINHBI

B xaxoM cemecTpe mpoBOAsATCA 3 KOHTPOJIbHBIX MeponpusaTus: (1-i Mmomyn)
pelieHrne MHANBUIYaIbHbIX 33/IaHUM, KOHTPOJIbHAS, (2-1 MOJlyJib) PEIIEHUE UH/IH-

BUJIyaJIbHBIX 3aJJaHUM, KOHTPOJIbHAs, (3) SK3aMeH.


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

Pacnpenenenue 6amios: 30/30/40.

TemaTnka KypcoBbIx pador no npeamery (1 cemectp):
HccnenoBanue cucTeMbl JIMHENHBIX YPABHEHUI HA COBMECTHOCTb.

HaxomeHHe pGHIGHI[Iﬁ B KKIOM CIIy4ac COBMCCTHOCTH.

TunoBble 3aJaHUs A1 IPAKTUYECCKUX 3AHATHH, JOMAIIHEeH padoThl U PEUTHHIO-
BOI'0 KOHTPOJISI

Pa3nen comepUT TeMbl M TUTIOBBIC 3a/1a4M MPAKTHUECKUX/CEMUHAPCKUAX 3aHITUN W
CaMOCTOSITEJIBHOM pabOThl MO OTJEIBHBIM pa3jieiaM JUCIUIUIMHBI. TUIOBbIC 3a/1a-

HUS AJI IIPOBCACHUA peﬁTI/IHI‘OBOI“O KOHTPOJI1 U KOHTPOJLIA CaMOCTOSITEIbHOU pa6OTBI.

Anre6pa matpuil. CHCTEeMBI TMHEWHBIX alreOpandecKuX ypaBHEHHIA.
o T
1) Ilpn xakux mapameTpax BbIMOMHUMBL jaedcTBusS Py Wi .1 —7Qps.) =Cp?

KaxoBbl pa3zmepsl pe3yabTupyronieit matpuibl? OTBeT 000CHOBATH.

2) JlaHbl MaTpUITHI
-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) Haittu matpuny Ripo] = M) Blace] — 2Ca2) -

2.2) HaiiTi Matpuity Rp,,) = By, (C[M]) (A[3x3 )T.
3) Haiitu onpenenutenb MaTpuilbl A:

e 110 hopMyIie TPEYTrOIHHUKOB;
® DPA3IOKCHHUEM I10 CTPOKE HITU CTOJIOITY;

® [pUBEAsS TPEYTOJbHOMY BUIY.

4) PemuTh CUCTEMBI



X, —2Xy =-3
, 3%, —4Xx, —3X, =—6
4%, —8X, —3Xy =7
4.1) Haiinst oOpaTHYIO MaTPUILY;
4.2) no hbopmyne Kpamepa;
4.3) meTonom ["aycca.

5) Pemmth cucteMsl

X, —2X, =—3 X, —2Xy =3
3%, —4X, —3X, =—6 , 13X, —4X, —3X; =6
—2X, +4X, + Xy =—T | =2X +4X, +X; =3

5.1) metogom l"aycca;

5.2) MOXXHO JIM HaWTHU PEUIEHUE 3TUX CUCTEM C HMCIOJIB30BAHHEM OOpaTHOM

Matpuisl, hopmyisl Kpamepa ?

6) lana cucrema

1 0 -1}|x 1
2 a -3|x%,|=|0
3 2 -4 x, 0

6.1) IIpu xakoMm mapamMeTpe a CUCTeMa He UMEET PEIICHUH.
6.2) Pemts, ucnions3ys hopmyny Kpamepa npu a=1.
6.3) Pemuts MmeTogom ["aycca npu a=1.

Komriuiekcurbie uncia

1. Jnst ancna z = -1— J3i

1.1. Hanectn mpuOIMKEHHO YKCIIO Z HAa KOMIUICKCHOM IIJIOCKOCTH, BBIJCITUTH

MOZYJIb U ApTYMEHT;

1.2. HanmucaTp 3TO YMCJIO B TPUTOHOMETPUUYECKON U IKCITOHEHIINATILHOM (opMe;



1.3. Ucnone3yst popmyiy f(x) MyaBpa, HarmucaTth BeIpakeHHE Z“ U BCEX KOPHEH
VJz.

MHorouJieHbI

1. HanucaTth MHOroO4JieH MUHUMAJILHON CTENEHU C KOMIIJICKCHBIMU KOC—)(I)(I)HHI/I-

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

MPOU3BEICHUS U B pa3BepHyTON (popMe, Hals ero KO3(P(GUIHUEHTHI IO TE€O-

peme Buera.

2. Hanucath MHOTOYJIEH MUHUMAJILHOM CTEIICHU ¢ CMCTBUTECIbHBIMU KOS(i)(bI/IHH-

eHTaM C KOpHeM X, = —1 kpaTHOCTH 2 ¥ KOMIUICKCHBIM KOpHeM 1—1i B Buze

nmpousBe/ieHUs U B pa3BepHyToil Gopme. Ucnonwiys teopemy besy, Haitu
YHUCII0, KOTOPOE SIBJIIETCSI OCTATKOM OT JEJICHUS 3TOr0 MHOro4wieHa Ha X-1.

3. Jaust maorowneHsl f(X) =x* +2x" —11x* —40x* —44x —16;

f(x)=x*—-5x*+8x—4

3.1. Ucnonw3ys anroput™m EBKkiInma, HaTH HaAWOONBINMN OOIIMA JCIUTEINb

MHOTOWICHOB f (X)X g(X).

3.2. Haiftu kopHu MHoOrowieHa g¢(X)(HUcmonap30BaTh MeToa ['opHepa), BbIMH-

CaTh MHOTOWIEH ¢(X) B BUJE NMPOU3BEICHUS COMHOKHUTEIICH.

3.3. BoinmosHUTh AeneHne octatkoM f(x) Ha g(x), HAWUTH YaCTHOE U OCTATOK,
3ammucarth pesyasTar B Buge f(x) = o(x)g(x)+r(x); 3anmcars mpexacrasieHue

panuoHaIbEHOM 1podu f(x)/g(X) B BHIAE MHOTOYJIEHA M IIPABUILHOM APOOH:;

4. Haiitu mpencraBiieHHE pPALMOHAIBLHON OpoOu (IpOOHO-palMOHAIBHON (YHK-

—X*+4x-2

(x-2)(x—-1)

5. SInsteTcs 7 X, = 2 KopHeM MHorowreHa h(x)=X* —2x’ —4x +8, kakoii kpat-

min) Q(X) =

B BUJIC CYMMBI IPOCTEUIINX APOOEi;

HOCTHU? (MCIIOIB30BaTh KPUTEPUM C HAXOKIACHUEM IMPOU3BOIHBIX),



6. Wcmonb3ys mpow3BOAHbBIC, MpeACTaBUTh N(X) B BHIe KOHEYHOW CYMMBI psijia

Telinopa ZS: a (x-1)".
k=0

Touxa, 0Tpe30K, MpsAMasi Ha MIIOCKOCTH.
Jlanbt Touxn A(-1, 1), B(2, -1), C(-2, -2).

1. HapucoBats Touku A, B, C. Haiitu paccrosiaue mexay Toukamu A u B.

2. Hanucats ypaBHeHue npsimoit L, mpoxozsiei yepes Touku A, B.

3. Hanmncatp ypaBHenue npsimoii L B obmiem Bune. Mcnonb3ys dhopmMyiy paccTos-
HUS OT TOYKHU J0 IPSIMOM, HAUTH paccTosiHue oT Touku C 10 mpsimoi L.

4. Hanucath ypaBHeHue npsiMmoit L B otpeskax. Hapucosats mpsimyto L.

5. Hamncars HanmpapisItOIIAN BEKTOP AB npsimoit L. Hanmcars ypaBHeHue mpsi-
Moii L B mapameTpuiyeckoM BUJE.

6. Hanucatp ypaBHeHue npsimoii L ¢ yrioBeiM koa¢ddunrientoMm. Yemy paBeH yr-
J0Bo# ko3 Puiment?

7. Hanucate ypaBHeHue npsmoit L1, mpoxoasmieit uepe3 Touky C, KoTopas napadi-
JenbHa npaMon L.

8. Hammcath ypaBHeHue npsmoi L, mpoxonsimei yepe3 Touky C, koTopas mep-
neHauKyisipHa npsimoit L. Hapucosats npsamyto Lo.

9. Haiitu xoopauHaThl cepeaunbl otpe3ka AB. Hanectu 3Ty Touky Ha oTpe3ok AB.
Hanucate ypaBHeHue npsmoii Lz — meauansl Tpeyroiasauka ABC, nmpoxopasiieit

yepes Touky C.

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

1.1. HamcaTh ypaBHEHUE IJIOCKOCTH 7T, TpoXosiiei yepe3 Touku A, B, D.
1.2. HamwmcaTte ypaBHeHUE IUIOCKOCTH 7 B o0mmiem Bujae. Haiftu paccrosiHue oT

INIOCKOCTH 7 10 Ha4aJlda KOOpAMWHAT.



1.3. HanucaTh ypaBHEHHE IIIOCKOCTU 7 B OoTpe3kax. HapucoBate ¢parMeHT moc-
KOCTH.

1.4. HanucaTth ypaBHEHUE IJIOCKOCTU 71, MPOXOJIAIIYI0O Yepe3 Hayalo KOOpJUHAT
napajuieIbHO MJIOCKOCTH 7.

1.5. Hanucars ypaBHeHue npsiMoit L, mpoxopsiieit yepe3 Hayano KOOpAUHAT mep-
NEHIUKYJISIPHO TJIOCKOCTH 7. HallTh KoOpAMHATY TOYKHM NEpeceueHus npsaMon

L v rrockocTH 7.

2. Hammcats ypaBHEHHE IJIOCKOCTH 7, Mpoxoasieii yepe3 Touku A(6, 0, 3), B(0, -
6, -1), C(-3, -3, -1) B obmem Buze. [lo dhopmyie paccTOsSHUS OT TOYKH JO

IUIOCKOCTH HAWUTH pPacCTOAHUC OT TOUYKH (— 3, 0, \/11) J0 IINIOCKOCTH TT.

3. HanucaTp mapameTpuueckoe ypaBHEHUE NMpAMou L, mpoxoasiei yepe3 Havao
KOOpAWHAT NEPHEHIUKYISIPHO TIOCKOCTH 7. HaliTu TouKy mepecedeHus nps-

MOH L ¥ tu1ockocTH 7.

BekTopHas anreOpa

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

_

1. Haiitu Bexktopa AB u AC m HapucoBaTh Ha Twiockoctu OXy. Haiitu
AB +AC (mapucoBath Ha twiockoctH OXy), AB —AC (HapHCOBaTh),
~2AB (HapucoBath), —2AB +3AC

2. Haiitu ckansiproe npousBeneHre BeKkTopoB AB u AC . YUemy paBeH KOCHHYC

yTIila MEXK1y HUMH?

3. Haiitu BexkTopHOE mpousBesieHre BekTopoB AB u AC . UeMy paBHaA MIIOLIAb

Tpeyrosnbarka ABC?

4. HailTu cMemaHHOE MPOU3BE/IEHHE BEKTOPOB E AC , AD . Yemy paBeH 00b-
em nmupamusl ABCD.
5. [lanbl BekToOpa: éz[l, 1] ub= [a, 2]: MpU KaKOM 3HAYEHUU « BEKTOpa OpPTO-

TOHAJIbHBI? KOJUTMHEAPHBI 7 YeMy PaBeH yroj MEKAy BEKTOpaMHu, eciid « =07?



6. Jlaunt Touku A(0, 1, 1), B(3, 1, 1), C(L 0, 2): naiitu Bextopa AB, AEZ; Hc-
T0JIb3Ys] BEKTOPHOE IIPOU3BEJICHUE, HAITH HOpMaJlb K IJIOCKOCTH TPEYTrOJbHUKA

ABC.; naiitu momiaap Tpeyrojibauka ABC.

7. Jlaapl BeKTOpa: a:[l, 0, 3], b:[l, 1 O], C:[— 3, 1 a]: HAWTA CMEIIaHHOE
IIPOU3BEJICHUE BEKTOPOB; NMPU KaKOM « OHW KOMIUIAHAPHBI; KAKOB 00BEM Ia-

pajuiescnuicaa, IoCTPOCHHOI'O Ha BEKTOpax, CCJIN o = 0.

KpI/IBBIe N ITOBCPXHOCTHU BTOPOI'O IMOPAIKA. HpI/IBGILCHI/Ie K KAHOHUYCCKOMY BUY.

1. Onpenenuts Tun kpusoit X +4y”> —2x—8y+1=0. IIpuBecTu K KaHOHMYE-

CKOMY BH]Y.

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

doxycel. Haiitu skcuienTpucurer. HaliTu 1 HAaHECTH TUPEKTPUCHI.

3. IIpuBecTH K KaHOHMYECKOMY BUIy 4X?+9y?-16X+36y+16=0. Kakue xoopauna-
THI IIEHTPA HOBOM CUCTEMBI KOOpIUHAT?

4. Haiitu Bepmmnst (+a, 0), (0, £b), HapuCOBATH B KAHOHMYECKUX KOOP/MHATAX
aune 4X° +9y* =36. Halith mapamerpsl: KoopauHAThl (HOKYCOB (ir (o O),
9KCIEHTPUCUTET & , TUPEKTPHUCHI.

5. IIpuBecTH K KAHOHUYECKOMY BULY X°+Y?-22+6X+4y-27-4=0. Kak Ha3bpIBacTCA 5T
ITOBEPXHOCTH?

Kakas kpuBas nexut B ceuenun X=-3? Kakoe ee ypaBuenue ? Hazpanue ?

Kakast kpuBas JIe)KUT B ceueHuu Z=-1: kakoe ee ypaBHenue? Ha3Banue ?

6. Kakoswsl mapamerpel cdepnl (X-1)*+(y-1)%+(z+4)>=9: koopauHaTsl ILieHTpa

MO(XO, yo,zo) U paguyc R.

IIpuMepHBIH CNHCOK BOMPOCOB HA JK3aMeH MO TeMaM: c(HOpMyJIHpPOBaH B TIPO-

rpaMMe TUCIMIUIMHBI B paszene || yaeOHoro miana.



CamocTrosiTeibHAsA padoTa CTYJEHTOB BKJIIOYAET MPOPaOOTKY JEKIIMOHHOTO Ma-
TepUaia, MOATOTOBKY K TECTaM MPOMEXYTOYHOTO KOHTPOJIS, BBIITOJIHEHHE WH]IH-

BUJIyaJIbHBIX 3aJIaHHM.

MeToauyeckue peKOMEeHAANMHU 10 OPTAHNU3ANMU CAMOCTOATEIHLHOMH PadoThI
Opranu3zys cBOIO y4eOHYIO palbOoTy, CTYJAEHTHI JOJIKHBI, BO-TIEPBBIX, BHISBUTH
PEKOMEHIYEMBI PEKUM M XapaKTep ydeOHOW pabOThI MO M3YYCHHUIO TEOpPETHYE-
CKOTO Kypca, MPaKTUIECKOMY MTPUMEHEHHUIO N3yUYEHHOTO MaTepuaa, o BBITOJIHE-
HUIO 3aJIaHAN JIJIST CAMOCTOSITEIILHOM PabOThI, 1O MCTOIB30BaHIIO HWH(HOPMAITOH-
HBIX TEXHOJIOTHH U T.1. BO-BTOPBIX, 03HAKOMHUTHLCS ¢ YKa3aHHBIM B METOIHYECKOM
MaTepHuaie Mo JUCHHUIIIMHE TepeuyHeM yueOHO-METOIMYECKUX U3JaHUM, pEKOMEH-
JTYEMBIX CTYJICHTaM JUTsI TIOJTOTOBKH K 3aHSTHSIM U BBITIOJTHEHHUS CAMOCTOSTEILHOM
paboThI, a TAKXKE C METOJUYECKUMH MaTepuaiaMi Ha OyMa)KHBIX W/WIIA dJEKTPOH-
HBIX HOCHUTEJSX, BBIMYIICHHBIX Kadeapoid CBOMMH CHWJIAMH M TPEI0CTaBIIsiEMbIe
CTyJIEHTaM BO BpeMsI 3aHSITHH.
CamocrosiTenbHasi paboTa CTYJIEHTOB, MPEIYCMOTPEHHAsT YIYCOHBIM TTAHOM,
JIOJKHA COOTBETCTBOBATh 0o0Jiee TIIyOOKOMY YCBOCHHMIO M3y4aeMoro kypca, dop-
MHUPOBaTh HABBIKA HCCIEIOBATEIbCKON pabOThl U OPUEHTUPOBATH CTYJEHTOB Ha

yMEHUE TPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
1. Paboma c yueOHbIMU HOCOOUAMU.

JI71s1 IOJIHOLIEHHOTO YCBOEHUS Kypca CTYIEHT JOJDKEH, IIPEXAE BCEro, OBJIA-
JI€Th OCHOBHBIMM MOHSATUSIMU 3TOM OUCUUIUIMHBL. HeoOxoammMo ycBOMTH ompene-
JICHUSI U TIOHSTHS, YMETh IPUBOAUTH UX TOUYHBIE (POPMYIUPOBKH, MPUBOIUTH MPHU-
Mepbl 00BEKTOB, YJIOBJIETBOPSIOUINX 3TOMY omnpezeneHuto. Kpome toro, Heodxo-
JUMO 3HaTh KpYr (PakToB, CBSI3AHHBIX C JaHHBIM MOHATHEM. Tpedyercs Takxke
3HaThb CBSA3W MEXKIY MOHATHUAMH, YMETh YCTAHABIMBATH COOTHOLUEHUS MEXIY

Kj1aCCaMH O6’bCKTOB, OIIMCBIBACMBIX PA3JIMYHBIMHA IIOHATUAMUA.

2. CamocmosamenvHoe uzyueHue mem.



CamocrosiTenpHasi paboTa CTYJEHTA SBISICTCSI BAKHBIM BUJIOM JICSITEIIBHOCTH,
MO3BOJIIOIIAM XOPOIIO YCBOUTh M3Y4aeMbld MPEAMET U OJHUM U3 YCJIOBHUU N10-
CTHOKEHHSI HEOOXOAMMOTr0 KauecTBa MOJATOTOBKM U MPOo(dEeCcCUOHATBLHON Mepeno/I-
TOTOBKM clienHamucToB. OHa MpEeaIoNaraeT caMOCTOSTENbHOE U3YYEHHE CTYJICH-
TOM PEKOMEHJIOBAHHON Y4eOHO-METOAMYECKOW JIUTEpaTyphl, pa3IMYHBIX CIpa-
BOYHBIX MaTepUalioB, HaMKUcaHue pedepaToB, BHICTYIUICHHE C JOKJIAIOM, MOIrOo-

TOBKY K JICKIITHUOHHBIM U MPAKTUYECKUM 3aHATHUSIM, TOATOTOBKY K 3a4ETy M HK3aMe-
HY.
3. [loozomoexa Kk npakmuueckum 3aHAmusM.

HpI/I INOATOTOBKC K IMPAKTHUYCCKHM 3aHATUAM CTYyACHTAM PCKOMCHAYCTCA CJIC-
A0BaTb MCTOANYCCKHUM PCKOMCHAAIHUAM II0 pa60Te C y‘l€6HBIMPI HOCO6I/IHMI/I, IIpu-

BCICHHBIM BBIIIIC.
4. Cocmasnenue KOHCNeKmoa.

B koncnekrte OTPaA’KCHBI OCHOBHBIC ITIOHATHA TCMBI. I[JIH HarjsigfHOCTHU U y,[[06-

CTBa 3aIIOMHUHAHUS UCTIOIB3YIOTCSI CXEMBI U TAOJIHIIBI.
5. Iloocomosxa k sK3ameny.

HpI/I IMOATOTOBKE K 3K3aMCHY CTYACHTLI NOJI’KHBI UCIIOJIB30BATH KaK CaMOCTOsI-
TCJIbHO IIOATOTOBJICHHBIC KOHCIICKTBI, TAK 1 MAaTCPHAJIbI, IIOJTYUYCHHBIC B XOAC JICK-

UH.

VIl. MaTepuajbHo-TeXHUYECKOe o0ecrieyeHmne

VYuebnas aynuropust Ne 304 | Habop yueOHOI MeOenu, mMenoBasi 10CKa, MPOSKIIMOHHOE
(170002, TBepckas 001., | obopynoBaHue (MynbTUMeIuNHBI npoekTop Casio XJ-
r.TBepp, CanoBsiii nepe- | H2650 ¢ mOTOI0YHBIM KpeMjeHUEM U MOTOPU3.9KPAHOM),
VIIOK, 11.35) 3BYKOBOE o0opynoBaHue (paauocuctema Shure
PG288/PG58, mernuunblii  paguomukpodon  AKG
WMS40Pro, crammonapusiii mukpodorn SOUNDKING
EGO002 ¢ HacTONBHBIM JIepKaTelieM, YCWIHTETh Roxton

AA-120, muxmep Mackie 402 VLZ, akycTuueckasi CHCTe-




ma Roxton MS-40T 000000000008641 (4 1miT.)), HOyTOYK
ASUS "N45SF", mkad namonbabM 19",

Yueobnas aymutopust Ne 206
(170002,

r.Tseps,

Teepckas 001,
CanoBbiii  mepe-

VIIOK, 11.35)

HaGop yueOHOVW MeOenu, MenoBas JIOCKa, HACTCHHBIM
skpad Draper Luma MW 213*213, MynbTUMEAUITHBIN

npoexktop ACER P5270 DLP, EYJ5501001729001465910.

YyeoOnas aymuropust Ne 212
(170002, Tsepckass 00d.,
r.Teepp, CanoBelii nepe-

VIIOK, 11.35)

Habop yueOnoli meOenu, MenoBas JOCKA, MYJIbTHMEIHI-
HbI1il komiuieke "l - Lerner .ru" B coctae: npoektop Epson
EB -575 Wi, mapkepHas nocka, nmaHenb ynpasieHus Epson
ELPCBO2, 3amacHast iamna, 3aracHol (GUIbTP SISl TIPOEK-

TOpa.

VYuebnast aynutopust Ne 205
(170002, Tsepckas 00uI.,
r.Teepp, CanoBblii nEpe-

VIIOK, 11.35)

HaGop yueOHoii Mebemnn, MesoBast JOCKa.

YueOnas ayautopus Ne 206
(170002, Tsepckas 00,
r.Teepp, CanoBblii nepe-

VIIOK, 11.35)

HaGop yuebHON wmeOenu, MenoBas JOCKa, HACTEHHBIH
skpan Draper Luma MW 213*213, mynsTumMeauniiHbIil

npoexktop ACER P5270 DLP, EYJ5501001729001465910.

VIIl. CBenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCITUTLTHHBI

Jara u npo-
e 06H?BJI€HH]:Iﬁ pasaen Omicamme  Bre- | TOKOT 3acena-
L padouei nporpammel | o venenmii | T kageapsol,
AUCHUNIMHBI YTBepAMBILEro
U3MEHEeHMS
1. I. 3.00beM JuCUUIIIH- Beigenenne 4vacos Ot
HBI Ha npaktrueckyto | 29.10.2020 ropa,
MOJATOTOBKY npoTtokos Ne 3
YYEHOI0 COBETa
dakyiabTeTa
2. Il. Conepxanue  auciu- Brinenenne uyacos Ot
IUIMHBL, CTPYKTYPUPOBAHHOE | HA npaktrdeckyto | 29.10.2020 ropa,
1o Temam (paszenam) ¢ yka- | IOArOTOBKY IO TeMaM | mpoTtokon Ne 3
3aHUEM OTBEJECHHOI'O Ha HUX YYEHOI0 COBETa




KOJIMYECTBA aKaJIEMHUUYECKUX
YacoB M BUOB YYEOHBIX 3a-
HATUMN

(dakynpTeTa

3.00beM  OUCLIMILIN-
HBI;

Il. Conepxxanue nuc-
IIUTUTMHBI, CTPYKTYPUPOBAH-
HOE M0 TeMaM (paszzaenam) C
YKa3aHWEM OTBEICHHOTO Ha
HUX KOJMYECTBA aKaJIEMHYC-
CKMX YacOB W BHUJIOB y4eO-

2 CEMECTD,
YMEHBIIUTH /10 4 3.€.

Jlokman-
Has oT
28.01.2021, pe-
HIeHUWEe  3acena-
HUSL YYEHOIO CO-
BeTa (QakyibTera
I[TMuK oT

21.01.2021, mpo-

HBIX 3aHATUN TOKOJ Ne7.

I. 4. Tlnmanupyembie pe- N3menenus B Pemrenue
3yJIbTaThl OOYYEHUs TIO JTUC- | ydeOHbIe TUIaHBI U B | HAYYHO-
[UTUTHHE. pabouue MpOTrpaMMbl | METOJIUYECKOTO

IV. Ouenounbie MaTepu- | IUCUUIUINH, (QOpMHU- | coBeTa  (TMPOTO-
anbl JUI TPOBEACHUSA TEKY- | PYIOLIUX HO- | ko1 Ne6 ot
el ¥ IPOMEXYTOYHOM aT- | Bble/M3MEHEHHbIE 02.06.2021 r.);
TeCTalluu KOMIIETEHIIUH B COOT- Pemenue

BETCTBUU C MPHUKA30M | BHEOUEPETHOTO

MunobpHayku Poccun
or 26.11.2020 .
Nel456.

3acefjaHus  y4e-
HOro copeta (a-
KyJbTeTa (Tpo-
Tokoll Nel4 ot
10.06.21)




