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I. AuHoTaus
1. e u 3apa9n AUCHHUILTHHBI

Llensamu 1 3aaa9amMu OCBOSHUS TUCLMIUIMHBI ABJISFOTCS OCBOCHUE KIIFOUYEBBIX MO-
HSTHI, BOMPOCOB TEOPUH, (POPMUPOBAHKNE YMEHUS PUMCHSATD 3HAHUS, CBI3aHHBIC
C JTMHEHHOM anreOpoil U reoMeTpueH, peliarh CTaHAAPTHBIC 3a/1a4u, 1aBaTh WH-

TCPIPCTAHNIO ITOJYUYCHHBIM PC3YJIbTATAM.

2. Mecto mucimiuinHbl B cTpykType OOIT

JlaHHas JWCITMTITMHA OTHOCUTCA K pasaeny «MarteMaTtiaeckuiny o0s3arebHON
yactu broka 1.

[IpenBaputensHbie 3HAHWUA, HEOOXOMUMBIE IS OCBOCHHS UCIUTIIIAHBI —
3HAHWS, TTOJTYYSHHBIC TTPH M3YyUCHUH ITKOJIBHOW MPOTrpaMMBbI 10 aredpe U Teo-
METPHH.

OcBOCHHME JTAaHHOW MUCLMUILIMHBI HEOOXOAMMO KaK MPEAIIECTBYIONICE s
mciIuie. obmas anredpa, auddepeHnuaibHbie YPaBHEHHS, TCOPUS BEPOST-
HOCTEH W MaTeMaTHdecKas CTaTHCTHKA, YACICHHBIE METOMbI, METOIbI OTITHMH-

zauuu u UCO.

3. O0beM TUCHUILIAHBI: 8 3aUCTHRIX SAMHUIL, 288 akaJeMHUUCCKHX YacOB, B TOM UHC-
Je:
KOHTAKTHAasl ayAUTOPHAasa padoTa: jJekiuu 93 yaca, mpakTUUeCKre 3aHATHS 78
yaca,
KOHTAKTHASI BHEAYIUTOPHasi pad0oTa: KOHTPOJIb CaMOCTOSITENTbHOM padoThl 10 ua-
COB, B TOM 4UMCJI€ KypcoBas padora 10 gacos;

camocTosiTeIbHas padora: 107 yacoB, B TOM 4McIie KOHTPOJIb 68 4acos.

4. IlnaHupyembie pe3yJibTaThl 00yUeHHsI M0 JUCIIUILIMHE, COOTHECEHHbIE ¢ IIa-

HHPYEMBbIMHU pe3yJIbTaTaAMH 0CBOEHUS 00Pa30BaTE/ILHOI NMPOrpaMMbl



[Inanupyemblie pe3yIbTaThl
OCBOCHHUS 00pa30BaTeILHOM
nporpaMmel ((hopMHUpyeMbIe

KOMITCTEHIINHN)

IInanupyemblie pe3yJIbTaThl 00YUEHHUS IO JTUC-

[UATUIAHE

OIIK-1 CnocoOeH npUMEHSThH
€CTECTBEHHOHAYUHbIE ©  00-
IIIEMHXCHEPHbBIC 3HAHUS, METO-
JIbl MAaT€MaTUYECKOro aHajin3a
U MOJICIIMPOBAHUS, TEOPETHUYE-
CKOTO W SKCHEPUMEHTAILHOTO

HCCIIeIOBaHUST B TIPOECCHO-

HAJIBHOU JIEATEIBHOCTH

OIIK-1.1 3Haer OCHOBBI MaTE€MaTHKH, (DHU3HKH,
BBIYHCITUTEILHON TEXHUKH M TIPOTPaMMHAPOBAHMS
OI1K-1.2 Pemaer cranaaptabie mpodhecCrOHaATb-
HBIE 3a7a4¥M C NMPUMCHCHUEM C€CTESCTBCHHOHAYY-
HBIX W OOIICHH)KCHEPHBIX 3HAHWH, METOJ0B Ma-
TEeMaTHYCCKOT0 aHAJIN3a U MOJICITHPOBAHUS

OIIK-1.3 Bnaneer HaBbIKaMH TEOPETHUECKOTO U
AKCICPUMEHTAILHOT'0 HCCIICIOBAaHUS OOBEKTOB

poh)eCCHOHAIBHOM TeITEIIPHOCTH

5. ®opma NPOMEKYTOUHOI ATTECTAIIMH U CEMECTP MPOX0KAEHHsI: SYK3aMEH, Kypco-

Bas padota, 1 ceMecTp; FK3aMeH, 2 ceMecTp.

6. SI3bIK pernogaBaHusi — PyCCKUM.

II. ConepskaHue TUCHMILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3jesiam) ¢ yKa-

3aHHEM O0TBCACHHOI'0O HA HHUX KOJIHMYECTBA aKAACMHYCCKHX YAaC0B U BHA0OB yqeﬁ-

HBIX 3AHATHI
Yu4eOHast mporpamma — Bcero KonTakTHas padora (uac.) Camo-
HaMMEHOBaHHE Pa3JEIOB U (uac.) Jexuun IIpaxTuyeckue Kon- CTOsI-
TEM ' TPOJIb TeJIb-
3aHATHUA
camo- | Has pa-
crosi- | Oora, B
TEIlb- TOM
BCEro | BT.4U. BCEro | B T.4U. o
HOM qHCIIe
IIpaKk- IIpakKk-
P P paboThl | KOH-
THYC- THYEC-
(xyp- TPOJb
cKast cKast
coBast (dac.)
HIOZrO- HIOZrO-
pabota)
TOBKa TOBKa
1. Anre6pa matpwuil 17 5 4 2 6




2. CucreMbl TUHEHWHBIX 70 20 16 8 26
ypaBHeHuit. Onpe-

JEJTUTENH.
3. MarpuuHbie MO/JIe- 7 2 2 3
JIN.
4. KoMIUIEKCHBIE YHC- 26 8 8 10
Ja
5. MHOrOo4J1IEHEI 30 10 10 10
6. JIuneiiHoe nmpo- 44 16 12 16

CTpaHCTBO. JInHEH-
HOE€ 0TOOpaKEHHE

7. EBKIIMOOBO TIPO- 22 6 6 10
CTPAHCTBO

8. BextopHas anre6pa 18 6 6 6

9. Ilpamas u mioc- 28 12 6 7
KOCTb.

10. bununeinbie n 26 8 8 10
KBaJPaTHUYHBIC
hopmbI

UTOIo 288 93 0 78 0 10 107

IIporpamma y4eOHOH AU CIMILIMHBI

Anre0Opa MaTpuil
1. Marpunia. OCHOBHBIE TOHATHA. SJEMEHT, CTPOKa, CTOJOEI, HOMEpP CTPOKH,
CTOJIONA; pa3Mep MATPHUIIBI;, HHIACKCHI JICMEHTA.

Buapl matpwil, kBaapaTHas, TPsSMOYTOJibHAs, MaTpHIla CTPOKa, MaTpuia
CTOJIOCT], TPEYTOJIbHAS, TparenueBuaHas (CTymeHYaras), TAaroHajibHas, €Iu-
HUYHAs, HyJIEBas.

2. Onepanuu HaJ MaTpULIAMU: CIIOKEHUE (BBIUYMTAHKE) MATPHIL], YMHOKEHUE MaT-
PHITHI HA YUCJIO, YMHOXCHHE MATPHII, BO3BEJACHUE B CTETICHB, TPAHCTIOHWPOBA-

Hue. KakoBsl yCoBHS Ha pa3Mepbl MaTPHIL U1l BBITTOJTHEHUS oneparuii? Kakos



pa3Mep mojiydeHHOW matpuibl? IlpaBuna BeimojiHeHUA omepaiuii. CpoiicTBa

Orepanum.

Cucrembl IMHEHHBIX ypaBHeHUH. ONpeaeUTeNH.

1. Onpenenuresnib MaTpuilbl. MeTOIbI HAXOXKACHUS OMPEACTUTENIA:

1.1. Haxoxaenue onpeaenurelst MaTpuil 1-ro, 2-ro, 3-ro nmopsaka mo gopmyie.
1.2. Munop. Anredpandeckoe aonojinenue. HaxoxxaeHvue onpeaennTesnis pasiio-
JKEHHMEM T10 CTPOKE, CTONOITY.

1.3. Obmee onpeneneuue onpenenutens. Croicrea onpeaenutenia. Onpenenu-
T€Jb TPEYroJIbHOM MaTpullbl. DJIE€MEHTapHbIe onepaunu. HaxoxaeHue onpene-
JIUTENS IPUBEACHUEM K TPEYTOJIbHOMY BUY.

2. OOparHas matpuua. BeipokaeHHas U HEBbIpOXKACHHAA Marpuilbl. Korna Bo3-
MOXHO HaxoxaeHue oOpatHoil marpulibl? HaxoxaeHue oOpaTHON MaTpulibl €
UCIOJIb30BAHUEM MPUCOCTUHEHHON MaTpullbl, MeToa ["aycca.

3. Panr marpuusl. Onpenenenne. HaxoxaeHre paHra Maruilbl MO ONPEICTIECHUIO.
DJIeMEHTapHbIE OMEPAIMHU, UX UCIOIb30BAHUE ISl HAXOXKACHUSA paHra MaTpu-
116l IPUBEICHUEM K CTYTICHUATOMY BUTY.

4. CucTteMbl IMHEHHBIX YpaBHEHUH. MaTpuuHas 3anuch JMHEHHON CUCTEMBI, MaT-
puria Ko3(hHUIHMEHTOB CHCTEMBI, CTOIOEI CBOOOJHBIX UJICHOB, CTOIOEI HEH3-
BEeCTHBIX. OJTHOPOIHAS U HEOJAHOPOAHAS CUCTEMBI.

Peuienune cucrembl. COBMECTHAA U HECOBMECTHAsA cucTeMbl. OnpeneneHHas u
HEOMPEEICHHAS CUCTEMBI.

5. Metoabl HCClTeIOBAHUSA U HAXOKICHUS PEIICHUA CUCTEM:;

5.1. C ucnonp3oBanueM 0OpaTHON MaTPUIIbI.
5.2. 1o dopmyme Kpamepa.
5.3. Meron T'aycca. Onementapueie npeoOpaszoanus. Teopema Kponekepa-
Kanennu: ycrnoBue, npu KOTOPOM CHCTEMA COBMECTHA, HecoBMecTHA. CoBmecT-
HbI€ CUCTEMBI. YCJIOBHE, MPU KOTOPOM CHCTEMA OMPEACSICHA, HEOMpeAcsieHHA

(6a3ucHbIe U CBOOOIHBIE HEM3BECTHBIC). Pemenue cucrem metomom ["aycca.



6. Crpyktypa o0uIero peiieHus: HEOJHOPOAHOM CHUCTEMbI. YAaCTHOE PELICHUE HE-
OJTHOPOJHBIM CHUCTEMBI, OOITee PEIMICHUE OJHOPOTHOW CHUCTEMBI, (hyHIaAMEH-
TaJibHAsA CHCTEMa pelIeHui, KonuuecTBO 3eMeHTOB B OCP, naxoxaenune ®CP

OJTHOPOJHOU CUCTEMBI.

ManI/ILIHBIe MOJCIIN. banaHcoBbie AKOHOMHUYECKHE MOACIIN. MOI[GJ'IB H MaTpHla

Jlecnmn.

KowmrutekcHbie uncia

1. lekapToBo npousseneuue. [lonsatue anredpanueckoit onepanuu. OnpeaeneHue
nosia. [Ipumepst. [lome kommmekcHbIx uncen. [IpenacraBienne KOMIUTEKCHBIX YHCEIT
B BHJIC YIIOPSAOUCHHOHN TIapHhl.

2. Anrebpandeckas (popma npencTaBiIeHAs KOMIUICKCHBIX uncen. [Ipencrapnenne
YHCeNl Ha KOMIUIEKCHOM TI0OCKOCTH. BhIMojiHeHHE onepaliiii B aredpandeckon
dhopme. KoMIIIeKCHO-COTIPSIKEHHBIC YHCIIAa; CBOWCTBA.

3. Moaysib ¥ apryMeHT KoMIUIeKCHOTro unciia. CeolcTtBa Moays. [Ipeacrasnenns
KOMIIJIEKCHBIX UACET B T€OMETPHUCCKON U AKCTIOHEHITHAIbHOH (hopme. Dopmyna

Myaspa. KopHu n-0i CTENEHN U3 KOMILUIEKCHOTO YUCTIA.

MHorouneHsl

1. Komeito. Onpenenenue MHOTOUIEHA N-0# cTeneHu. Kobiio MHOTOWICHOB.

2. TeopeMa o AeICHAA MHOTOYJICHA HA MHOT'OUJIEH C OCTATKOM.

Onpenenenne ASNUMOCTH MHOTOWICHa Ha MHOrowileH. Jlemurens. Teopemsl.
HauGonsimuii o01muii nenutens. AaroputMm EBkinaa.

3. Onpenenenue kopHs MHorousieHa. Teopema be3y u cneactsue u3 He€. Cxema
['opHepa.

4. OcHoBHas Teopema anreOpsl (0e3 moka3aTenbeTBa). Pasnoxkenne MHOTOWICHA B
MPOU3BEICHUE HETPUBOIMMBIX HAJT TIOJIEM KOMIUTCKCHBIX YHMCEIT U HaJ TTOJIEM JICH-
CTBUTEJIHHBIX YHCEJI MHOTOUJICHOB.,

5. Kpatnbie kopau. HaxoxieHue nmopsijika KpaTHOCTH.



6. PaitnonansHbie ApoOu. PaznokeHue npaBuiibHON ApOOU B CyMMY MPOCTEHIINX.

JIunelinoe npocTpaHCTBO. JIMHEHHOE 0TOOpaXKEHKE.

1. Omnpenenenue, akCHOMBI, CIEACTBUs, CBoOWcTBA. [Ipumephl JUHEHMHBIX TIPO-
ctpancTB. [lonsTus: nuHelHas koMOWHAIMS, TMHEHHAS 000JI0UKa, TUHEHHAS 3a-
BACHMOCTh M HE3aBUCHUMOCTH, 0a3WC, Pa3MEPHOCTH MPOCTPAHCTBA, PA3IOKEHUE
o 6a3ucy, KOOPAWHATH pa3ioxeHus. M3o0MophHOCTD.

2. I[MognpoctpancTeo. CymMMa M TIEPECEUCHHE MOAMPOCTPAHCTB, UX MOCTPOCHUE.
®opmyna ['paccmana CBsa3b MEXKIY pa3MEPHOCTIMH TIOAMTPOCTPAHCTB U Pa3Mep-
HOCTSIMH X CYMMBI H niepecedeHus. [Ipsimas cymma moampocTpaHCTs.

3. 3ameHna Oa3uca. Marpuna nepexona. YTeepxkacHue: T, .- Te o = E. Cnencraus.
H3menenne KoopauHaT BEKTOpa MPH MePEXo/ie K IpyromMy Oasucy.

4. Tlonarne nuHeHOTO OTOOpaxkeHus. AApo M oOpa3 NUHEWHOrO OTOOpaKEHHS.
Panr n nedekr muraeitHOTO 0TOOpaXkeHHs. MaTpwiia TMHESHHOTO nMpeoOpa3oBaHMs
B Oazuce. M3MeHEeHHEe KOOpPJAMHAT BEKTOpA MPH ACHCTBUM HA HETO JIMHEWHOTO
otoOpakenus. M3MeHeHne MaTpHIbl OTOOPAKEHUS TPU TIEPEXO0JE K JIPYTroMy
0azucy.

5. Teopema XKopnana (6e3 nokazarenbcTBa). COOCTBEHHbBIE YHCIA M COOCTBEHHBIC

BEKTOPA JINTHEHHOTO OTOOPAKEHHUS.

EBKIMI0BO NPOCTPAHCTBO

1. Ckansproe npousBeacHue. [IpuMepbl CKaNSPHBIX NPOU3BEICHUMN, €BKINIOBBIX
npoctpancTB. JlmmHa BekTopa. Teopema Iludaropa, nepasencTso Komm Byns-
KOBCKOTO, HEPaBEHCTBO MHHKOBCKOTO (TPEYTOJILHAKA). YTOJI MEK/Y BEKTOPAMH,
OPTOTOHAJIBHOCTh BEKTOPOB, OPTOHOPMHUPOBAHHOCTD.

2. CylecTBOBaHHE OPTOHOPMHPOBAHHOTO 0asuca. MeToa oproroHanu3anuu I pa-
Mma [IImuara. [Tpumep.

3.BripaxkeHue CKaJIApHOIO MPOU3BEACHUA YEPE3 KOOPAUHATHI B €BKJIMAOBOM IMPO-
ctpaHcTBe. Matpuia ['pama. CkansipHoe mpou3BEeACHUE B OPTOHOPMHUPOBAHHOM

Oasuce. Pazmoxenune Bekropa o 6a3ucy eBKJIMI0BA MPOCTPAHCTBA.



Bekrophas anredpa

1. JlexapToBa cuctema koopauHat. Touka. KoopauHatel Touku. PacctosHue mex-
Iy TOUKAMHU.

2. Bexrop. OcHOBHbIC IOHATHA U onpeaeneHus. HaxoxaeHue KoopauHaT BEKTopa
AB 1o xoopauHaram Todek Hadana A(X,, V,, Z,) ¥ KoHIA B(xX, Vs, 2p). CloxkeHuE,
BBIYUTAHUE BEKTOPOB, YMHOXXCHUE BEKTOpPA HA YMCI0. AIredpandeckoe U reo-
METPUUYECKOE BBITIOJIHEHUE ONIEPALIUN.

3. Jlunelinas koMOWHALMSA, JIMHEHHAA 3aBUCUMOCTh M HE3aBUCHUMOCTh BEKTOPOB.
MarpuuHas 3anuch JUHEWHOW KOMOWHAIMKM BEKTOPOB, MCCJCIOBAHHME HA JIU-
HEWHYIO W HE3aBMCUMOCTbH, MpuMepsl. basuc. PaznoxkeHnue BekTopa mo 0asucy,
HaxX0XKJACHUE KOOPAUHAT Pa3jIoKeHUS BEKTOpa Mo 0a3ucy.

4. CkansipHoe MPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM CHUCTEME KOOPAM-
Hat. OnpeaeneHue, CBONCTBA CKaJIspHOro mpom3BeAcHus. Mcnonap3oBanue mis
HAXOXKJICHHS yTJIa MEXKTy BEKTOPAMH. Y CJIOBHE NEPIECHANKYTAPHOCTH BEKTOPOB.
[Ipoekius BekTOpa HA BEKTOP.

5. BexkTopHOE NMPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPOBAHHON CHCTEME KOOPIH-
HAT. OMpENEIICHUE, CBOWCTBA, T€OMETpUUECKH cMmbIca. HaxoxkaeHue BekTOpa
MEPIEHANKYJIIPHOTO JIBYM 33JaHHbIM BekTopam. [lmomane napamnenorpamma,
TPEYTOJIbHHUKA.

6. CMmemmaHHOe NMPOU3BEICHUE BEKTOPOB B OPTOHOPMUPOBAHHOM CUCTEME KOOP/IU-
HAT: OMpPEAEIICHUE, CBONCTBA, reOMETPUYECKUil cMbicsi. O0beM Mmapasuiesienumne-
J1a, TAPAMU/IBI.

7. KoJTMHEapHOCTh M KOMIUIAHAPHOCTh BEKTOPOB. MeETONbl WCCACIOBAHUSA Ha

KOJUIMHCAPHOCTh U KOMINIAHAPHOCTD.

[Ipsimast 1 IOCKOCTH.
1. Ilpamas Ha miockoctr. OOIIee ypaBHEHHE MPAMOM. YpaBHEHHE MPSAMOH, Mpo-
XOJAIIECH 4Yepe3 3aJaHHYK TOUYKY MEPHECHAUKYJSPHO 3aJaHHOMY BEKTOPY.

YpaBHeHHE NpPsAMON B OTpe3Kax. ['€OMETpUUYECKH CMBICT NapaMeTpoB B



YPaBHEHHUM NMPAMOM B oTpe3kax. Kanonnueckoe ypasaenue npsamoii. [lonsarue
HAMPAaBJIAIOIIETO BEKTOPA. YPABHEHHUE MPIMOW, MPOXOAAIIECH yepe3 ABE 3a-
JaHHbIC TOYKW. HampaBnArommi BEKTOp. YpPaBHEHHE MPAMOUM, MPOXOAALICH
yepe3 JAaHHYKO TOUKY B 3aJaHHOM HampasiieHuH. [lapamerpuueckoe ypasHe-
HUE TPAMON. YPaBHEHHUE MPAMON C YII0BHIM KO3 duimmueHToM. YToa Mex Iy
JBYMSA TPAMBIMHU. Y CIOBUE MNAPALICABHOCTH W TMEPHNECHIAUKYJIAPHOCTH TIp -
MbIX. PaccTosiHMe OT TOUKM A0 mpsAMOil. [ eomeTpuueckas nHTEpOpeETaus CH-
CTEMBI IByX JTUHEWHBIX YPABHCHUN, PEIICHUAS CUCTEMBI.

2. IIpsamas B mpoctpanctie. OOliee ypaBHEHKE NpsiMoOit B mpocTpaHcTBe. KaHoHuU-
YECKOE YpaBHEHHWE NPsAMON B mpocTpaHcTBe. [lapamerpuueckoe ypaBHEHHUE
MPAMON B MPOCTPAHCTBE. YPaBHEHUE MPSAMOU, MPOXOIAIICH Yepe3 BE 3aJaH-
HBIE TOYKH.

3. IlnockocTh. YpaBHEHHUE MIIOCKOCTH, NPOXOAAILEH Yepe3 TPU TOUKH, HE JIExkKa-
11e Ha oJHOM npsmoi. O0miee ypaBHeHUE MITOCKOCTH. Hopmans K MIOCKOCTH.
YpaBHEHHE IUIOCKOCTH B OTPE3Kax. YPaBHEHUE TUIOCKOCTH, MPOXOIAIIECH Uepes
TOYKY NapajuIeNIbHO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. B3anmmHOE pacnosoxke-
HUE MIocKocTel. Onpenenenne yria MexIy MIOCKOCTAMU; (popMysia BeIYHCIIE-
HUA yIJla MEXAY TUIOCKOCTAMH. Y CIIOBHE MApAJUIEIBHOCTH JBYX IIOCKOCTEH,
HOPMaJIbHOE YPaBHEHME IIIOCKOCTH. PacCTOAHUE OT TOUKU 10 TJIOCKOCTH. YTON
MEXKAY NPSAMON M TIIOCKOCTBIO. Y CIIOBHE MAPAJIIEIBHOCTH U MEPNEHANKYISPHO-
CTH NPSAMOW M MJIOCKOCTH. B3anuMHOE pacnonokeHrue npsaMon U miockoctu. [le-

peceueHre MPAMOM U IJIOCKU B TPOCTPAHCTRBE.

bunvneiinbie U kBaapaTHIHBIC (POPMBI.

1 Jlunetinas ¢hynkuus v nuaeHas ¢opma. bununeiinas dynkuus. bunvaelinas n
KBaapaTudHas (GOpPMHI.

2. llpuBenenne kBaapaTHaHON (POPMBI K TaBHBIM ocsiM. MeTon Jlarpanika mpuse-
JICHUST KBAAPATUIHOW (POPMBI K KAHOHMYECKOMY BHIY. 3aKOH MHEPIIUW KBaaApa-
TUYHBIX (HOPM.

3 [MonoxuTenbHO onpeneaéHupie kBaapaTuunbie hopmbl. Kpurepuit CunbpecTpa.



4. Kpuble BTOpOro mnopsjaka. ['eoMeTpuueckoe OMNpencsicHHe M KaHOHUYECKOE
ypasHenue aummnca. [lapamerpsl. ['eomMmerprueckoe onpeneeHne 1 KaHOHUYE-
ckoe ypaBHeHue runep0Oonsl. [lapamerpel. [ eoMeTpuyeckoe onpeaeneHue u Ka-
HOHUYECKOe ypaBHeHue mnapadosibl. [Tapametpsi. KpuBble BTOpOro mopsaka.
WNuBapuantel. Onpeaenenune tuna kpuBoi. [IlepeHoC U mOBOPOT CUCTEMBI KOOP-
nuHat. [IpuBeneHre kK KAHOHUYECKOMY BUY. Y PABHEHUE SJLIUIICA, TUIEPOOJIBI,

napadoJibl B MOJISPHON CUCTEME KOOPIMHAT.

5. KpuBbie BTOpPOro nopsijika B npoctpaHcTee. KaHOHMUYECKHE ypaBHEHUA TTOBEPX-
HOCTeH BTOpOro nopsaka. OCHOBHbIE MOBEPXHOCTH. ONpeieNeHue FUTANCOU /A,
ypaBHeHHUE chephl, OCHOBHBIE MapaMeTpsl cepbl U Aumrconaa. Kanonndeckoe
YPAaBHEHUE OJHOMOJOCTHOTO runepOoIonIa; YpaBHEHHs IOBEPXHOCTENH Bpalie-
HHUS BOKPYT Oceil koopauHar. [[puBeieHne K KAHOHMYECKOMY BHY BBIICIICHUEM
MOJHBIX KBaaparoB. HaxoxaeHne ypaBHEHUI KPUBBIX, MTOJYYEHHBIX IEpeceye-
HHAEM TMOBEPXHOCTH BTOPOTO MOPSAKA IJIOCKOCTAMM, MNAPaUICIIbHBIMHA TIOCKO-

CTAM KOOPAHHAT.

III. O6pa3zoBaTesibHbIE TEXHOJIOTHH

YueOHast mporpaMma — HauMe- Bun 3ansatus O06pazoBarenbHbIE TEXHOJIOTHH

HOBAHUEC Pa3aciOB U TEM

1. Anrebpa maTpuig Jlexuun, npaktu- | 1. M310kxeHne TEOpETUUECKOrO MaTeprana
YECKUEC 3aHATUA
2. Pemienue 3anau
2. CucteMsbl INHEHHBIX ypaB- Jlexkuun, npaxtu- | 1. M3noxeHue TeopeTHUECKOro Marepuana
Henuii. OnpeneauTenn YECKUEC 3aHATUA
pex 2. Pemienue 3anau
3. MatpuuHble MOAEIN Jlexkuun, npaxtu- | 1. M310keHne TeOpeTUUECKOroO MaTepuanna
YECKUEC 3aHATUA
2. Pemienue 3anau
4. KoMImiekcHbIe Yucaa Jlexkuuu, npaxtu- | 1. U3n0xeHHe TEOPETUIECKOTO MaTepuaia
YECKUEC 3aHATUA
2. Pemienue 3anau




5. MHorouJieHsl

Jlekuuy, npaxTu-

YCCKHUEC 3aHATUA

. U3noxenne TCOPETUUCCKOrO MaTepualjia

. Peiienue 3amgau

6. JInHeitHOe MPOCTPAHCTBO.

Jlekuun, npaxTu-

. U3noxenne TCOPETUUCCKOrO MaTepuaja

JluneiiHoe oToOpakeHne YECKHE 3aHATUS 2

. Peiienue 3amgau

7. EBKIMIOBO NPOCTPAHCTBO Jlexuun, npaktu- | 1. M310keHne TEOpETUUECKOrO MaTepuanna

YECKHUEC 3aHATHUA
2. Pewienue 3agau

8. BektopHnas anreOpa Jlexkuuu, npaxtu- | 1. U3n0xeHne TEOPETUIECKOTO MaTepuaia

YECKHUEC 3aHATHUA
2. Pewienue 3agau

9. Ilpsimast ¥ MIIOCKOCTH Jlekuun, npaxtu- | 1. M310%keHne TeOpeTHUECKOro MaTepuanna

YECKHUEC 3aHATHUA
2. Pewienue 3agau

10. bunuHxelinble U KkBaapa- Jlekuun, npaxtu- | 1. M310%keHne TeOpeTUUECKOro MaTepuana

TUYHBIE (HOPMBI YECKHE 3aHATUS 2

. Peirenue 3amgau

[IpenonaBanue yueOHONW MUCHMIUIMHBI CTPOUTCA HA COUETAHUM JICKIUH, MTPaK-
TUUECKHAX 3aHATHNA M PAa3NAYHBIX (HOPM CaMOCTOSTENIbEHONH padOThl CTYIEeHTOB. B
MPOLIECCE OCBOEHUA JMCLMUIUIMHBI MCHOJB3YIOTCS CIEAYIOIUE 00pa30BaTebHbIE
TEXHOJIOTHH, CHOCOOBI W METOABl (POPMHUPOBAHUS KOMIICTCHITHMN: TPATUITHOHHBIC
JIEKUWH, MPAKTUYECKUE 3aHATUSA B JUAJIONOBOM PEKHME, BHIMOJHEHUE WHIWBUIY-
AJIbHBIX 33JaHUN B PpaAMKaX CaMOCTOSTEIbHON pabOTHI.

JIucuuIjivHa npeyCMaTpUBaeT BBIMOJHEHUE KOHTPOJIBHBIX Pa0O0T, MUCbMEH-

HBIX JOMAIITHUX 3aJlaHHi, KypCOBOM pabOTHI.

IV. OueHouHble MaTepuajibl AJisi MPOBEAeHHs] TeKyllell U NMPOMeKYTOYHOI

aTTeCTallnu

OIIK-1 Cnoco6eH NMpUMEHATh €CTECTBEHHOHAYYHBIE U OOIIICHHKEHEPHBIC 3HAHMS,
METOJIbl MATEMATUUECKOTO aHAJIN3a U MOJCIUPOBAHMS, TEOPETUUECKOTO U IKCIIE-

PHMCHTAJIbHOTO UCCIICAOBAHUA B HpO(I)eCCHOHaJIBHOfI ACATCIIbHOCTH



OIIK-1.1 3HaeT OCHOBBI MaTEMAaTHKH, (DU3HKH, BEIYUCIUTEILHON TEXHUKA W MPO-

rpaMMHPOBAaHHKA

1. 310XHUTh METOIBI PEIICHNUS CUCTEM JIMHEHHBIX alreOpandecKux ypaBHe-
HUH.
2. Jlath ompeaenaeHUs MOHATHUS JIMHEHHOM KOMOWHAIIUM, JTUHEHHOW 3aBHCH-

MOCTH M HC3aBUCHMOCTH BCKTOPOB. HN3noxuth MECTOAbBI HCCIICAOBAHHUA.

3. JlaTh ompeaenaeHus] pa3IMUHbIX BUAOB 3amucH npsmor. Kak oHM nMcmob-

3YIOTCHI.

Cnoco6 mpoBeeHUS — TUChbMEHHBIH.
Kpurepun onennBanus:
JlaH mpaBUJIbHBIN Pa3BEPHYTHINA OTBET — 2 Oasia;

OTBET COJIEPKUT HETOYHOCTH — | Ga.

OIIK-1.2 Pemaer cranaapTHbie TPOQECCHOHATBHBIE 33a[a4d ¢ TPUMCHCHHEM
€CTECTBCHHOHAYUYHBIX M OOIIEMHKEHEPHBIX 3HAHWUH, METOJAOB MAaTEMATUUYECKOTO

daHajin3a 1 MOACIIMPOBAHUA

1. Pemuth cucremy
I 2 -6]«x -7
-3 3 2 |x |=

2

5
1 2 -1fx| |0

2. JlokazaTb, 4TO BEKTOpA V; , V,, V3 JIMHEHHO HE3aBUCUMBI

1

N = O
-
Il
o = N

1
v=|6,v,=
1

3) Hammmcate BexTop b 3a1aun B BHJIC JTMHEHHOW KOMOWHAIIMY BEKTOPOB V1 ,

V2, V3



4). Nanwt Touku A(=1, 1), B(2, -1). Bumucars ypaBHeHHe NPAMO#H MpPoXo-

JTAIIEN YEPE3 3TU TOUKH.

Cnoco6 mpoBeeHU — TUChbMEHHBIM.

Kpurepun onennBanus:
3a1anue BBHITTOJTHEHO TOJTHOCTHIO — 10 Oamios.
3aanue BHITTOJTHEHO YaCTHYHO — OT 4 110 9 6anioB.
BrImToJTHEHBI OTAEBHBIE 2JIEMEHTH — OT 1 10 3 0ayIoB.

3amanue He BeImosHeHO 0 OaJToB.

OIIK-1.3 Bnageer HaBbIKaMU TEOPETUUYECKOTO U SKCIEPUMEHTAIIBHOTO MCCIEA0-

BaHUA 00BEKTOB MPO(PECCHOHATLHOMN NEATEIIEHOCTH

1. [Tpu KaKuX napameTpax BBITIOJTHAMBI NEHCTBAS
B — 7Q[5xr]T = Gy,.)? KaxoBbl pasmMepsl pe3ybTUPYIOUIEH MaTPHUILbI?

OtBeT 000CHOBATE.

2. MOKHO Jiu pemiaTh CUCTEMY

1 2 -6[x] [-7
~3 3 2 |x |=

) 5
-1 2 -1]x, 0
o hopmyite Kpamepa, ¢ ucronp30BaHHEM 0OpaTHOM MATPHITBI K METOIOM
I'aycca? Pemuth cuctemMy BO3MOKHBIMH METOIaMHU.
3. JlokasaTh, 4TO BEKTOpA V1 , V,, V3 INHEHHO 3aBUCUMBI. IPUBECTH TIPUMED

HE BCEX PaBHBIX HYJTIO KOY(PPHUIIMEHTOB, TPH KOTOPHIX JIMHCHHAs KOMOWHA-



LIS BEKTOPOB V1, V2, V3paBHa Hy/1t0, U BbIMCATb COOTBETCTBYHOLLYHO /-

HeliHY0 KOMOMHaUWIO,

lll lOl _6_
V1= 6 , = 1 . v3 =
7 1 7

3. HaHbl Toukn N (-1 1), B(2, -1). Bbinucatb ypaBHeHWe MPSMONA MPOX0-
JALLE Yepe3 3TN TOUKM U AaTb MPYMeP MPUMEHEHUA 3anncn [/1A peLLleHNs

3aiayn nccnegoBaHuA.

Cnocob npoBefeHs - NMNCbMEHHBIN.

Kputepun oLeHBaHWA:
3afjaHve BbIMNO/IHEHO MOSIHOCTLHO - 10 6asioB.
3afaHie BbIMOMHEHO YaCcTUYHO - OT 4 [0 9 GasvioB.
BbIMNonHeHbI OTAeNbHbIE 3M1EMEHTbI - OT 1 40 3 6asvioB.

3aaaHvie He BbINoHeHo 0 6asiio..

V. Y4ebHO-MeToANYECKOE N MH(OPMALIMOHHOE 06ecreyeHme ANCUUMIUHDI
1) PekomeHoyemas nuTepartypa

a) OcHoBHas MTeparypa
1 KysHeuos, B.T. Matematuka : y4ebHuK / 2-e n3f., nepepad. u gon. - M. :
FOHuTK-[aHa, 2015. - 719 c¢. ISBN 5-238-00754-X [3neKTPOHHbIN pecypc].
- Pexxum goctyna: http//biblioclub.ru/index.php?page=book&id=114717
2. HnkoHoBa H. B. KpaTkuii Kypc anrebpbl 1 reOMETpUK: NpUMepPbI, 3aaa4u,
TecTbl: y4ebHoe rnocobue, 2014. - 100 c¢. [SneKTPOHHbLIN pecypc]. - Pexxum
paoctyna: http: //biblioclub.ru/index.php?page=book&id=428767
6) [JononHuTeNnbHas n1Teparypa
3. Kypowy, A.T". Kypc BbicLLen anredpbl [OMeKTPOHHbIN pecypc] :y4eb. —
CaHkT-INeTepbypr : JlaHb, 2013. — 432 ¢. — Pexkum gocTyna:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=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. NanuvH, E.C. Kypc BbICLLEN anredpbl [SneKTPOHHBIN pecypc] :yueb. —
AneKTpoH. aaH. — CaHKT-IleTepbypr : JlaHb, 2009. — 368 ¢. — Pexkum
poctyna: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=246

2) CoBpeMeHHble NpoteccroHasbHbIe 6a3bl AaHHBIX U MHPOPMAaLWIOHHbIE CrpaBoYHble
CHCTEMb

1 3BC «ZNANIUM.COM» www.znanium.com,

2.  OBbC «YHuBepcuTeTCKasa mbnmoteka oHnaiH»https://biblioclubmru/;

3. 3BC «JlaHb» http://elanbook.com.
3) MepeyeHb pecypcoB UHHOPMALIOHHO-TENEKOMMYHUKALWIOHHON CETU «/IHTEpHET,
HeoBX0AMMbIX /15 OCBOEHMS AUCUMIM/INHBI

BupTyanbHasi obpasoBaresibHas cpeaa Tel™Y (http:/moodle.tversu.ru)

HayuHas 6rbnmnoteka TelY (http:/library.tversu.ru)

VI. MeTtoanyeckune MaTepuanbl 4151 00y4arOLLIMXCS M0 OCBOEHMIO ANCLMMN/IVHBI

B KaXxgom ceMecTpe MpoBOoAsaTCA 3 KOHTPO/IbHbIX MepornpuaTus: (1-il Moy ib)
peLleHVie HANBUAYaTbHbIX 38[aHNIA, KOHTPO/bHASA, (2- MOAY/b) peLLeHne NHAW-
BUAya/IbHbIX 38[aHNIA, KOHTPO/IbHaSA, (3) aK3aMeH.

PacnpeneneHve 6arios: 30/30/40.

BaxxHOM cocTaBrstoLLE AaHHOro pasgena P siBnstorca TpeboBaHUA K
PENTUHI-KOHTPO/TIO C YKa3aHWeM 6asi/1oB, pacrpegeneHHbIX Mexay MoaynsmMu
N BYAaMm paboTbl 00y4YatoLLIMXCS.

MakcumasibHasA cymma 6a/110B Mo y4ebHOM AUCUMM/IVIHE, 3aKaHUMBatoLLeN-
CA 3K3aMeHOM, MO mUToram cemectpa coctas/iseT 60 6asioB (30 6asnoB - 1-1
mMoayb 1 30 6ansoB - 2-i1 Moay/b).

O6yuyaroLemycs, HabpasLlemy 40-54 6Gania, Npy NoABeaeHNN UTOroB
ceMecTpa (Ha nocnegHeM 3aHATUM MO AUCUMMN/IVHE) B PEMTUHIOBOW BEAOMOCTH
y4yeTa yCreBaeMOCTU U 3a4ETHON KHWKKE MOXET ObITb BbICTaB/IEHA OLIEHKA

«y[10B/IETBOPUTE/TbHO.


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=246
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

OOGyuaromemycs, HaOpasiiemy 55—57 0aioB, Mpy MOJABEICHUA UTOTOB CE-
MecTpa (Ha TOCIICTHEM 3aHITHH 0 AUCIHUIUIAHE) B Tpade peUTHHTOBOH BEI0-
MOCTH yueTa ycneBaemoct «lIpemuanbHble Oaibl» MOKET ObITh JOOABJICHO
15 GannoB u BbICTABJICHA SK3aMEHAIIMOHHAS OIIEHKA «XOPOIIIOY.

Oobyuaromemycs, HaOpasiiemy 58—60 OaioB, NMpy MOABEICHUA UTOTOB CE-
MecTpa (Ha TOCIICTHEM 3aHITHH 0 AUCIHUIUIAHE) B Tpade peUTHHTOBOH BEI0-
MOCTH yueTa ycneBaemoct «lIpemuanbHble Oaibl» MOKET ObITh JOOABJICHO
2’7 Ga/iyIOB U BHICTABJICHA YK3aMEHAIIMOHHAS OLICHKA «OTJIMYHO». B kakux-nubo
WHBIX Cly4asx J00aBJICHUE MPEMUATIbHBIX OAJIJIOB HE JOMYCKAETC.

OOyuaronuiica, HaOpaimii 10 39 0aIOB BKIIFOUUTENBHO, CAACT SK3aMEH.

Pacnpenenenue OaijioB Mo MOJYJSIM yCTaHABJIMBAETCSA MPENoAaBarejeM U
MOYET KOPPEKTUPOBATHCSI.

TemaTuka KypcoBbIX padoT no npeamery (1 cemectp):
HccnenoBanne CHCTEMBbI JIMHEHHBIX YPABHEHUA HA COBMECTHOCTb.

HaxosxneHue pereHnii B Ka10M CITy4ae COBMECTHOCTH.

TunoBble 3agaHus 4151 MPAKTHYECKHX 3aHATHH, JoMallHeid padoThl U PeiiTHHIO-
BOI'0 KOHTPOJISA

Paznen comepKuT TeMBbl ¥ THUIIOBBIC 33/1a49M MPAKTHUCCKUX/CEMUHAPCKUAX 3aHATHN H
CaMOCTOSITENIbHON PabOThI TI0 OTACIBHBIM pa3jesiaM AMCIUIUIMHBL. THUMOBBIE 3a/1a-

HUS JU1A IPOBEICHUS PEUTUHTOBOTO KOHTPOJIA M KOHTPOJIS CAMOCTOSITEIbHOM PaboThl.

Anre6pa marpuil. CHCTEMBI JITHEHHBIX AJITeOpaniecKuX YPpaBHEHHH.
1) Tlpn Kakux mapameTpax BBIOIHUMBL ACHCTBUS [i5, W1 — 7Q[5xr]T =Gpe?
KakoBbl pazmepsl pe3yJibTupytoiieit matpuiipi? OTBET 000CHOBATS.
2) JlaHbI MaTpHIIHI
-3 -4 3 3 2 3 0

A=|-2 0 1|, B=|l0o -3|, c=|0 -1
-3 -8 4 1 0 1 2



2.1) Haiitu marpuity Rp,o) = Ap,a1Bpea] — 2Cp.ar -
. T T
2.2) Haiti marpuity Rpp0) = B[3><2](C[3><2]) + (A[3><3]) :

3) Haiitu onpenenurens MaTpuibl A:

¢ 110 (hopMyJI€ TPEYTOHHUKOB,
® Pa3JIOXKECHHUEM TI0 CTPOKE WJIH CTOJIONY;

® TIPUBEIS TPEYTOJIBHOMY BHUIY.
4) Pemuth cUCTEMBI

X, —2x,=-3
3x,—4x,-3x;, =-6

{xl +2x, =1
4x, —8x, —3x, =-7

3x,—4x,=7"

4.1) maitas oOpaTHYIO MaTPHILY;
4.2) mo popmyne Kpamepa;
4.3) meTomiom [aycca.

5) Pemmthb cuctembl

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

5.1) metomom ["aycca;

5.2) MOXHO JM HAWTH pElIeHHe 3TUX CHUCTEM C MCMOJIb30BAHUEM OOpaTHOMN

matpuilsl, popmyisr Kpamepa ?
6) lana cuctema

I 0 -1]x| |1
2 a -3|x,|=|0

2

3 2 —4|x,| |0

6.1) [Ipn kakoMm mapaMeTpe a CHCTEMa HE UMEET PEITICHUH.



6.2) Pemmuts, ncronn3ys dhopmyny Kpamepa mpu a=1.
6.3) Penmuts metogom ["aycca mpu a=1.

KommiekcHrie uncia

1. Jlnsg uncna z = —1-/3i
1.1. Hanectn mpuOAMKEHHO YWCIIO z HA KOMIUIEKCHOHM TIOCKOCTH, BBIACIHTH
MOJIyJIb X apTyMEHT;

1.2. HammucaTh 3TO YMCIIO B TPUTOHOMETPHUECKON W AKCIIOHEHITHAILHOM (hopMme;

1.3. Ucnonb3ys ¢opmyity f(x) MyaBpa, Harucarh BIPaKEHHE z° M BCEX KOPHEH
£

MHoTrouIeHbI

1. HanmmcaTh MHOTOWICH MUHUMAJIBHOW CTETICHH C KOMIIEKCHBIMHA KO3 HUTIH-

€HTaM C KOPHEM X, , = —] KpaTHOCTH 2 M KOMIUJIEKCHBIM KOpHeM 1—i/ B Buze

MIPOU3BEICHUSA U B pa3BepHYTOH (popme, Halad ero KOIPPHUITUEHTHI IO TE€O-

peme Buera.

2. Hanmcath MHOTOWICH MUHUMATBHOW CTETICHH C €HCTBUTENHHBIME KO HHUTIH-

€HTaM C KOPHEM X,, = —] KpaTHOCTH 2 M KOMILUIEKCHBIM KOpHEM 1—i/ B BUjE

MPOM3BEACHUA M B pa3BepHyToil (opme. Mcmonp3ys teopemy besy, HaiiTh
YUCJI0, KOTOPOE SABJISIETCS OCTATKOM OT JEIEHUA 3TOr0 MHOTOUJIeHa Ha X-1.

3. Maust maorownensr f(x)=x"+2x' —11x’ —40x* —44x-16;

f(x)=x"—5x"+8x—4

3.1. Ucnonw3ys anroput™ EBKkiuaa, HalWTH HAuOOJbIIAN OOIIMHA HEIUTENb

MHOTOWIEHOB f(x)" g(x).

3.2. Haiitm kopHu MHOTOUJIeHA g(x)(MCmonb30BaTh MeToa [ opHepa), BhIMMH-

CaTh MHOTOWIECH g(x) B BUJIC MPOU3BEACHUA COMHOKHUTEIICH.



3.3. BeIMOMHUTE JAEIEHUE OCTAaTKOM f(x) Ha g(x), HAWTH YaCTHOE M OCTAaTOK,
3amucath pe3yabTar B Buae f(x)=¢(x)g(x)+r(x); 3amucars npeacrapiaenue

palMOHANLHOM 1pobu f(x)/ g(x) B BHE MHOTOYJIEHA U IPAaBUIILHOM APOOH:;

4. HaliTu mpencraBjieHUE paruoOHANBHOW ApoOHu (apoOHO-parmoHaNbHOW (QyHK-

- x’+4x-2 . .
mun) O(x) = (x — 2)2 (x — 1) B BUJIE CYMMBbI MPOCTEHIIINUX JPOOCH;

5. slBnserca mu X, = 2 KopHeM MHorouwnena /(x)=x" —2x* —4x + 8, KaKoii kpart-

HOCTH? (HCTIONH30BATh KPUTEPHUH C HAXOKACHUEM IMPOU3BOTHBIX ),
6. Vcnons3ys mpou3BOMHBIE, TIPEACTaBUTh A(X) B BUAC KOHEYHOM CYMMBI psia

Telinopa 23: a, (x - l)k :

Touka, 0OTpe30K, IpsAMast Ha MIIOCKOCTH.
Janer Toukn A(-1, 1), B2, -1), C(-2, —2).

1. Hapucosats Touku 4, B, C. Haiitu pacctosiHue Mexay Toukamu A u B.

2. Hanucarb ypaBHeHUE NpsAMOi L, mpoxoadiiel uepe3 Touku 4, B.

3. HammcaTp ypaBHeHUE npsmoii L B obmem Buae. Mcmoas3ys ¢popMyay paccrosi-
HUS OT TOYKHU JI0 IPAMOM, HAlTH paccTosiHuEe OT TOuku (' 10 MPAMOi L.

4. Hanucarte ypaBHeHuE nipsimMoi [, B oTpe3kax. Hapucoars npsmyto L.

5. HammcaTtp Hanmpasistomuid BEKTOP AB npsamoint .. Hanmcars ypaBHeHHE Tips-
MOM /. B MapaMeTPUUECKOM BHU/IE.

6. Hanmucate ypaBHeHue npsiMoii [, ¢ yriioBeiM ko3 duimentom. YUemy paBeH yr-
70BO# kKor(duIent?

7. Hanucath ypaBHeHHE NPAMOM L, mpoxoasiiei yepe3 Touky C, KoTopass napai-
JIeTIbHA MPSAMOM L.

8. Hanucarb ypaBHeHHE NpAMOl [,, mpoxonsiied yepe3 Touky C, koTopas nep-

MeHAUKYJIApHA npsaMoit L. Hapucosars npsamyro L.



9. HaiiTu koopauHathl cepeuubl oTpe3ka AB. HanecTu 3Ty TOUKy Ha 0Tpe30ok AB.
Hanwucate ypaBHeHue npsimoit L3 — meauanbl Tpeyrojsauka ABC, npoxoasiie

yepes Touky C.

[InockocTs. [IpssMas B MpOCTpaHCTBE.
Taner Toukn A(-1, 1,1), B(2, -1, 0), D(0, 0, 2), C(~2, —2,0).

1.1. Hanucats ypaBHEHHE MIOCKOCTH 7T, MPOXOAIIEH uepe3 TOUku A, B, D.

1.2. Hanucarb ypaBHEHHE IJIOCKOCTH 7 B oOiieM Bujae. Halitu paccrosiHue ot
MJIOCKOCTHU 7T A0 Havajla KOOPAWHAT.

1.3. Hanmucars ypaBHEHHE TUTIOCKOCTH 7 B OTpe3kax. Hapucosats ¢hparmMeHnT mioc-
KOCTH.

1.4. Hanucate ypaBHEHUE MJIOCKOCTH 7], MPOXOJAIIYIO YE€PE3 HAUYAIO KOOPAUHAT
MapajuiesibHO MIOCKOCTH 7.

1.5. Hanucarb ypaBHEHHE NPSIMON [, MPOXOAAIEeH Yyepe3 Hayaao KOOPAUHAT Nep-
MEHAUKYJISIPHO TWIOCKOCTH 7. HaliTh KOOpAMHATY TOUKM MEPECEUCHUS MPAMOM

[ VI TUTOCKOCTH 7.

2. HanmcaTh ypaBHEHHME TUIOCKOCTH 7T, TpoxoAsIieH uepes Touku A(6, 0, 3), B(0, -
6, -1), C(-3, -3, -1) B obmem Buzae. [lo popmyne paccrossHUS OT TOUKH IO

IJIOCKOCTH HANTH PacCTOAHUC OT TOUKH (— 3, 0, V1 l) J0 INIOCKOCTH TT.

3. Hanucarh mapaMeTpuuecKoe ypaBHEHHUE PSAMOU [, MPOXOAIIEH Yepe3 Hauajo
KOOpJMHAT MEPHEHIUKYISAPHO MIOCKOCTH 7. HaliTh TOuky nepecedeHus mps-

MOH /. ¥ TUTOCKOCTH 7.

BekropHas anredpa

Taner Toukn A(-1, 1,1), B(2, -1, 0), D(0, 0, 2), C(~2, —2,0).

1. Haiitu Bektopa AB wm AC m HapucoBath Ha mmiockoctd Oxy. Haiitu
AB +AC (mapucoBath Ha Tuiockoctn  Oxy), AB - AC (HapucoBaTh),

~24B (HapucoBarTh), _2A4B +3AC



2. Haiitu ckanspHoe npou3BencHUEe BEKTOpoB AB u AC . Uemy paBeH KOCHHYC

yrjia MeXay HUMU?

3. Haiitn BekTOpHOE Mpou3BeacHHEe BEKTOPOoB AB u AC . Uemy paBHa IJIOIIAb

Tpeyrojbauka ABC?

4. HaliTu cMemaHHOE TPOU3BEICHHUE BEKTOPOB /TB, AC , AD . Uemy paBeH 00b-
em nupamuabl ABCD.

5. Jlanbl BeKkTOpa: d = [1, 1] ub= [a, 2]: MPHU KAaKOM 3HAYCHUHU « BEKTOpPa OPTO-
TrOHAJIbHBI? KOJUTMHEAPHBI 7 Y€MYy PaBEH yroJ MEXIy BEKTOpaMH, eciu o =0 ?

6. JlaHbl TOYKH A(O, 1, 1), B(3, 1, 1), C(l, 0, 2): HAWTH BEKTOpa A%B, A%C . HC-
MOJIb3Y 1 BEKTOPHOE MPOU3BEACHHUE, HAUTH HOPMaJIh K MJIOCKOCTH TPEYTOJbHUKA
ABC.; Haittu mimomanas Tpeyronbuuka ABC.

7. Jlanbl BEKTOpA: Zzz [1, 0, 3], l;z[l, 1 O], Zz[— 3,1, a]: HalWTH CMEIIAHHOE
MPOM3BEACHUE BEKTOPOB, MPH KaKOM « OHH KOMILTIAHAPHBI, KAKOB 00BEM Ia-

pajtenienune a, MOCTPOSHHOTI'O Ha BEKTOpax, €ClIu o =0.

KpuBble 1 moBEpXHOCTH BTOPOTO NMOpsAAKa. [ [puBeaeHrE K KAHOHUYECKOMY BULY .

1. Onpepenuts Tun kpupoi x> +4y> —2x—8y+1=0. [IpuBecTy K KaHOHUYE-
CKOMY BHY.

2. Hapucosarb kaHoHnueckue ocu. Haiftu u Hanectu BepiunHbl. HaiiTu 1 HaHecTn

¢doxycel. Haiitn sxctieaTprucuter. HaliTh 1 HAaHECTH TAPEKTPHUCHI.

3. [IpuBecTH K KAHOHHUECKOMY BHAY 4x*+9)7-16x+36y+16=0. Kakune xoopauHa-
ThI IIEHTPA HOBOW CUCTEMbI KOOPJUHAT?

4. Haiitm Bepmmns (+a, 0), (0, £5), HapHCOBATh B KAHOHMYECKHX KOODPAMHATAX
snane 4x° +9y° =36. Haiitu napamerpsl: koopaunathl Qokyco (*c¢, 0),
AKCLEHTPUCUTET & , TUPEKTPHUCHI.

5. IIpUBECTH K KAHOHHUYECKOMY BHIY X +y -z +6x+4y-2z-4=0. Kax Ha3biBacTCs 3Ta

MOBEPXHOCTH ?



Kakas xkpuBas nexut B ceueHnu Xx=3? Kakoe ee¢ ypasaenue ? Hazpanue ?

Kakas kpuBas J€XUT B ceueHnH Z=-1: Kakoe ee ypaBHeHue? Hazpanue ?

6. KakoBwsl mapamerpsl cdepbl (x-1)2+(y-1)2+(z+4)2=9: KOOpPJWHATHI IIEHTpA

Mo(xo,yo, ZO) W paguyc R.
IIpumepHbIii CMUCOK BOMPOCOB HA JK3aMeH MO TeMaM: c(hopMySHMpOBaH B TIPO-
rpamme TUCLMILINHBI B paszaene [I yueGHoro miaHa.
CamocrosiTesIbHAsi padoTa CTYJICHTOB BKJIIOYAET MPOPAOOTKY JIEKIIMOHHOTO Ma-
TepHuaia, MOArOTOBKY K T€CTaM MPOMEKYTOUYHOTO KOHTPOJIS, BHITIOJTHEHAE WHIH-
BUAyaJbHBIX 3aaHUM.
MeTtoauueckne peKOMEHIAMH 10 0PraHU3ANHA CAMOCTOATEILHOI PadoThI

Opraams3ys cBOIO yueOHYIO pabOTy, CTYJIEHTHI AOKHBI, BO-TIEPBHIX, BHISIBUTH
PEKOMEHIyEMBbIl PEKUM M XapakTep yueOHOW pabOThl 1O U3YUCHHUIO TEOPETHYEC-
CKOTO Kypca, MPaKTHIECKOMY MPUMEHEHUIO U3YUEHHOTO MaTepHaa, Mo BBITTOTHE-
HUIO 3aIaHAN JUTSI CAMOCTOSTENBHOM PabOTHI, TTO MCIIOIH30BAHUIO HH(GOPMAITHOH-
HBIX TEXHOJIOTHH U T.1. BO-BTOPBIX, 03HAKOMUTHCS ¢ YKA3aHHBIM B METOTUIECKOM
MaTepHualie o TUCIUTLINHE TIEPeUHEM YUeOHO-METOMNICCKAX U3JaHUH, PEKOMEH-
JyEMBIX CTYJICHTaM JUTsI IOJATOTOBKH K 3aHATHSIM ¥ BBITIOJTHEHUS CAMOCTOATEITLHOMN
paboTHI, a TAK)KE ¢ METOTMICCKAMHA MaTeprajaMy Ha OyMaXKHBIX W/HJTH SJIEKTPOH-
HBIX HOCHTENSAX, BBIMYIICHHBIX Kadeapold CBOMMH CHJIAMH M TIPEIOCTABIISEMBIC
CTYJICHTaM BO BPEMS 3aHITHIA.

CamocrosarenbHag padoTa CTyJAEHTOB, MPEeAyCMOTPEHHAs YUSOHBIM TIJIAHOM,

JIOJKHA COOTBETCTBOBATH Oo0Jice TIIyOOKOMY YCBOCHHIO M3ydaeMoOTo Kypca, Gop-
MHUPOBATh HABBIKA HCCAEAOBATENHCKOW PadOTHl U OPUEHTHPOBATH CTY/ICHTOB HA

YMEHHE MPUMEHATh TCOPETUUECKUE 3HAHUS HA TPAKTHKE.
1. Paboma c¢ yuebHvimu nocoousmu.

JIns TOMHOLEHHOTO YCBOEHHUA Kypca CTYACHT JOJDKEH, MPEXIE BCEro, OBJa-
JIETh OCHOBHBIMM MOHATUSAMHU 3TOH AucUUILIMHBI. HeoO0xoAumMo yCcBOUTH ompene-
JICHUS ¥ TIOHSTHS, YMETh MMPUBOJUTH WX TOUHBIE (POPMYIIHMPOBKH, IPUBOIATH TIPH-

MEpbl 00OBEKTOB, YOBJIETBOPSIONIMX 3TOMY omnpenaenacHuto. Kpome toro, HeoOxo-



MO 3HATh KPyT (PaKTOB, CBSI3aHHBIX C JAHHBIM TOHITHEM. Tpedyercs Takxke
3HaTh CBA3W MEXAY MOHATHIMH, YMETh YCTAHABJIWBATH COOTHOILICHUS MEXKAY

KJIacCaMH 0OBEKTOB, OMMCHIBAEMBIX PA3TMUHBIMH TTOHITHAMHU.
2. Camocmosimenvrioe uzyyenue mem.

CamocrosatenbHas padoTa CTyASHTa ABJIAETCS BaXXHBIM BUAOM JICATEILHOCTH,
MO3BOJISAIONIAM XOPOIIO YCBOUTh M3YYAaeMbld MPEAMET U OJHUM M3 YCIIOBHH J10-
CTHIKCHHUS HEOOXOIUMOr0 KavuecTBA MOJATOTOBKH M MPOo¢eCCHOHANBHON Meperno/i-
rOTOBKM crnenuaiuctoB. OHa MpeanosiaraeT caMOCTOSATEIbHOE U3yUEHUE CTY/ICH-
TOM PEKOMEHJIOBAaHHOM y4e€OHO-METOAMYECKON JMTEpPaTyphl, Pa3IMUHBIX CHpa-
BOYHBIX MAaTEPHAJIOB, HamMcaHue pedepaToB, BBHICTYIUICHHE C AOKJIAAOM, ITOJTO-

TOBKY K JICKIIMOHHBIM U MPAKTUYECKUM 3aHATUIM, TOATOTOBKY K 3a4€Ty M AK3aMe-
HY.
3. Illoocomoska k npakmuyeckum 3ausmusim.

[Tpu MOAroTOBKE K MPAKTUUECKUM 3aHATUAM CTYAEHTAM PEKOMEHIYETCA Clie-
JIOBATh METOAUYECKUM PEKOMEHAAMAM MO PaboTe ¢ yueOHbIMU MOCOOUSIMU, MPHU-

BCACHHBIM BBIITIC.
4. Cocmasnenue KOHCNEeKmos.

B koncnekre OTPaKCHBI OCHOBHBIC IIOHATHA TCMBI. I[J'Iﬂ Harji1aHoOCTH U YI[O6-

CTBA 3aIIOMUHAHUS UCTIOJIB3YIOTCS CXEMbI U TAOJIHULIBI.
3. llooecomosxa k 3auemy / sK3aMeH).

[Ipn moaroroBke K 3adery / SK3aMEHY CTYACHTHI JOJKHBI MCIOJB30BAaTh KaK
CaMOCTOSITEIBPHO MOATOTOBJICHHBIE KOHCIIEKTHI, TAK U MAaT€PHUAJIbI, MOJYYCHHBIC B

XO€e NEKIIUM.

VII. MaTepuajibHO-TeXHHYECKO0e o0ecreueHue

Yuebnaa ayauropuss Ne | Habop yueOHol mebenn,
304 JKpaH,
(170002, Teepckast o6, | KOMIUIEKT ay/IMOTEXHUKH (pamuocucTema, cTa-

. MOHAPHBIN MUKPOQOH C HACTOJBHBIM JIEpXKaTE-
r.Teeps, CanoBbiii mepe- H P pog AP




yJIOK, 1.35)

JCM, YCHUIIUTCIIb, MHUKIICP, aKyCTHYCCKAaA CHUCTC-

Ma),
POEKTOP,
HOYTOYK.

YuebHasa ayauropuss Ne
206

(170002, Teepckasa o6,
r.Teeps, CanoBbiii mepe-
yIoK, 1.35)

Habop yuebOHol mebenu,
JKpaH,
MPOEKTOP.

Yuebnasa ayauropuss Ne
212 (170002, Teepckas
001., r.TBepp, CamoBblii
nepeysok, a.35)

Habop yuebOHol Mebenu,

MYJIbTHMEAUUHBIA KOMIUIEKC (J0CKa, MPOEKTOP,
MaHe b YIPABJICHUA, IEPEHOCHONH HOYTOYK).

Yuebnaa ayauropust Ne
205

(170002, Teepckasa o6,
r.Teeps, CanoBbiii mepe-
yJIOK, 1.35)

Habop yueOHol Mebenu,
JKpaH,
MPOEKTOP.

VIII. Ceenenuisi 06 00HOBJIeHHH padoyeii MPorpaMmbl JUCHUTLIHHBI

Ne OOHOBNIEHHBINH  pa3aen Onucanue BHECEH- Jlata m mpoTo-
ILIL. | pabodeli mporpaMMbl AMC- | HBIX U3MCHCHHM KOJI 3acelaHus Ka-
ITATLTAHBI dbenpel, yTBEpIUB-

IMIET0 H3MCHEHUS
1. 3. O0beM TUCIUATLINHBI Briaenenne yacos Or 29.10.2020
Ha MPAKTHYECKYIO | Toaa, mpoTokoa Ne 3
MTOJATOTOBKY YU4EHOTO coBeTa (ha-

KyJIbTETA

2. II. Copepxxanue auc- Brigenenvne dyacos Or 29.10.2020

HIIJIMHBI,

CTPYKTYpHPO-

Ha MMPAaKTHYCCKYIO

BaHHOE TIO TeMaMm (pasjie-
JaM) C yKa3aHHEM OTBe-
JEHHOTO HA HUX KOJIMYe-
CTBA aKaJIEMHWYECKHX Ya-
COB M BHMJIOB YUEOHBIX 3a-

MOATOTOBKY

roaa, mpoTokoj Ne 3
ydeHoro coseta (a-
KyJIbTETA




HATUU

3. O0beM OUCLUIIIH-
HBI.

IT. Conepxanue nuc-
IATUIAHBI,  CTPYKTYPHPO-
BaHHOE TIO TeMaMm (pasje-
JaM) C yKa3aHUEM OTBe-
JICHHOI'0 Ha HHUX KOJHYe-
CTBa aKaJEMHYECKHUX 4Ya-
COB M BHJOB y4EOHBIX 3a-
HATUH

Nzmenenus B yueod-
HbIC TJIaHbI U OOHOBJIE-
HHE pabouynx mporpamm
MPAKTHUK, pabourx Mpo-
rpaMM JWCUUIUIAH B
YacTW BKJTIOUEHUS Ya-
COB NPAKTUYECKON MOJ-
TOTOBKH.

Pemienne Hayu-
HO-METOIMYECKOT O

coBeta  (MMPOTOKOI
Nel or 09.09.2020

r.).

4. Ilnanupyembie pe-
3yJabTarhl OOy4YEHUA TIO
JUCLUIJIMHE, COOTHECEH-
HBIE C TUTAHUPYEMBIMH pe-
3yJIbTaTaMH OCBOCHHS 00-
pa3oBaTEIbHOM  TIPOrpaM-
MBI

Nzmenenus B yueo-
HBIE TJIaHBI U B paboune
IIPOrPaAMMBI JTUCITH-
WH, (HOPMHUAPYIOITHX
HOBBIC/U3MEHCHHBIC
KOMIICTCHIIMH B COOT-
BETCTBHHM C IIPHKA30M
MunoOpHayku Poccun
or  26.11.2020 T.
Nel456.

Pemienne Hayu-
HO-METOMIECKOTO
coBera  (TMPOTOKOM
Ne6 o1 02.06.2021 1.)

.  Anvoranusa. IV,
OueHoYHbIE  MaTepHUabl
IUIA TIPOBEACHUSA TEKYIUECH
U TIPOMEXKYTOUYHOW arTe-
CTaluu

N3meHenus B
y4ueOHbIE TIJIAaHBI U B
paboune nporpamMmmel
JTUCHHATUIAH, (OPMH-
PYIOIINX HOBBIE/ U3-
MEHEHHBIE KOMTIETEH-
WU B COOTBETCTBHH C
npukazoM MuHoOpHa-

yku Poccnu ot
26.11.2020 r. Ne 1456

[Iporokon Ne 7
3ace/laHusl  YUEHOTO
coBeta ot 30.12.2021

roga

V. YuebHo-
MeToandeckoe W uHPOP-

Buecensl u3MmeHe-
HAS B MPOrPAMMHOE

Or 29.09.2022
roja, mpotokon Ne 2

MaIMOHHOE OOecIeueHHE, | 00eCIIeUeHUE y4eHOro copera (a-
HEOO0XOIUMOE I TPOBE- KyJbTETa
JICHUS TTPAKTUKH
2) [Iporpammuoe obec-
TICUCHUE
VII. MarepuanbHo- BHecenbl  m3MeHe- Or 29.09.2022
TEXHUYECKOEe  olecreue- | HUS B MaTepHalibHO- | roja, mpoTtokon Ne 2
HUC TEXHUYECKOe  obecre- | yueHoro comera (pa-
YEHUE ay TUTOPUI KYJIbTETA
I. AanoTarus H3meHeHue gacoB | Ot 29.12.2022 rona,
MPAKTUYECKUX  3aHsA- | IpoTokosn Ne6 yude-




3. O0BeM TUCLUILIUHBL

II. Conepxkanne  OUCITUTLIH-
HBI, CTPYKTYPHUPOBAHHOE TIO
TeMaM (paszenaM) ¢ ykaza-
HHUEM OTBEICHHOTO HAa HUX
KOJIMYECTBA AKAJCMHUIECKIX
YacoB M BUJOB YUEOHBIX 3a-
HATHA

TUM U 3aUETHBHIX €IU-
HUII

HOI'O COBETa
KYJIbTETA

tha-




